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nPE,LU1CJIOBHE.

.L{aIlJlJ,lii Y'Ie6I1HK ABJllleTCII nepepa60TaHHbiM H3.llaHHeM I, II H III 'IaCTe" Y'Ie6..
1II1Ka aBTopa It.111 Cpe.lllleH IIIKOJlbl, npH COCTaBJleHHH KOToporo aOTOp PYKOBOltCTBO-
RaJiCH nOCTaHOOJ1ellHIIMH ILK BKIl(6) 0 lIa'la.1bIlOH H Cpe.lllleH IIIKOJIC H CTpeMHJlC!I

)(a1b 3aKOII'lCHHblH KPyr CHCTCMaTH3HpOBaHllblX 06111.e06pa30BaTeJlbllblX 3HaHHH. Y'Iel5-
IIHK 6bJ.1 COCTaBJlell IIPH Y'IaCTHII: B. A. )f{eraJlOBOH (no KYPCY 7-ro KJlaCCa H 110 rli. XI)

I 51. Il. OpJlOBCKOH I (no KYPCY 7-ro K.Tacca), JI. 1\\. CMoproHcKoro (rJlaBa.KpeMHHIi"j
H XYltO>KIIIIKa 10. 11.. CKa.1.lllllla.

KHHra IIpellHa311a\laCTCII .ll.111 CpeltHCH IIIKOJIhI, 110 D Hee DKJlIO'Iell TaK>Ke H

KYPC 7-ro KJlaCCa, llJlII TOro 'IT06b1, IIITY.llHPY!I KIIHry, Y'IaUIIICCII HMeJlH lIepelt C0150H
no.mb!H KYPC HcoprallH'lccuKOH XHMIIH H JlCrKO MOrJlH HaBeCIH cllpaBKY UIIH B0306Ho-
OHIb 0 lIaMIITII paHce IIpOHlteIlHOC.

YIJc61111K IIpellno.1araeT H3YIJeHile Kypca lIa OCHooe 9KcnepHMellTa B KJlaCCe-

n60paTopllH nOlt IICnOCpeltcroellllblM PYKOOOltCrnOM IIpCnO.llaBaTc.1!I. KHHra ltOJl}({Ha

C.1Y}llHTb r. aBHblM 06pa30M .ll.TII 3aKpeIlllelllll1 311allHH H HaOhlKOB, IIpH06peTenllbiX
n KJlaccc-.n60paTopHH.

B YIJc6HHKe ltalOTCII KpaTKHe OIlHcallHII IIIHHHMa.1blloro 'IHCJIa Jlal5opaTopllbiX
pa60T, ltOCTYlUlblX Ka>K.llOH IIIKOJle C call1OH CKpOl\1II0H Jla6opaToplleH.

B M3.10}lCe11HH TeOpeTHlJeCKOrO MaTCpHaJia aBTOp CTapa.TCII H36eraTb ltOrMaTH3Ma,
ltaDall oceM OCHOOHblM 3aKOllaM H nOHIITHIIM KOHKpeTllble IIpeltIlOCbIJlKH. MaTepHall
paCIIOJlO}KeH TaKHM o6pa30M, '1T06bl 3HanHII Y'Ialll.erOCII pa30Hoa.lHCb H 1I0CTeneHHO

1I0ltllHMaJIHCb lIa 60Jlce BblCOKYIO cTynellb.

TCOpCTlllJCCKIiH lIIaTepHaJl lIaXOltHTC!I n neIlOCpC)(CTBeIIIlOH COll3H C i1a60paTOp-
IIb1MH pa60TaMH Ii C I1pOH300ltCTOOM, 110 ne nOlt'lHHeH 1I0C,lC.llHeMY. MaTepHaJl ,nOT

BBO.llHT Y'lalll,erOCII B MaTepHamICHI\/eCKoe 1I01lHIIIa/lRe COOeplllalOlII.llXCII D IIpHpOJlC
npO'-leccolI.

npeJJ:nOJlaraCTCII, 'ITO 0 OTlte,lbllblX c.1Y'IaIlX IIpCnOlt30amlC 6Y.llCT CTpOHTbcn 110

HCCJlC.llOBaTc.1bCKOMY MeTO.llY, H MaTCpHaJl B 9THX cIIY'la!lX pacno.TaraCTCII coorneT-

CTBYJOIII.HIII oopa30M. BorrpoCbI D Y'ICI5HIlKC 1llYX IHnoo: B TeKCTe -- BonpOChI, 3aCTa.

B.THIOUUlC Y'IaUlerOCII rJly6}f{e BIIHKIIYTb B H3J1araCMblH MaTcpHa.T (HIIOrlta YMhllIIJlellHO
TPYllllbJe), H B KOII'-le naparpatfJoo H r.T30 - DonpOCbI 11J111 1I0BTopellHII npOHlteHHoro.

KpOMe oonpOCOR, B y'!e6mlKe 11an plilt 3a11a'l II ynpa}KneHHH 0 paC\/eTax H B CO-

CT30JlCIIHH cpOpMy.T H paBCIICTB, a T3K}Ke - neCKO.1bKO 3a.lla'l 9KcrrcpHMCIITaJlbilOrO

xapaKTcpa (CM. TaK}I{e fOJlbltcpap6 H Cl\lOprOIlCKHil .3alta'lH H ynpa}KllellH!I 110 XIiMHH").
B ):(allllce, OOCbMoe, H3):(am1C BHeCCIl pnlt lIe3!1a'lHTe,lbllblX ncnpaOilCIlHil H .lIO-

6aMeJJIlH.

npctp. B. BepXOBC1Wii.
JlcmmrpaJ\, 1940 r.
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I. BEll.{ECTBA 11 MX nPEBPAll.{EHMSI.

Bce npe.!1l1teTbl OKpy)/{alOIUerO HaC IItMpa COCTOHT H3 pa3,lH4HbiX 8ew,ecmB.

>KeJle30, CTeKJlO, .!1epeBO, BO.!1a, caxap H T..!1.
-

npHMepbl Bew:eCTB. XHMHH

saHHMaeTCH H3Y4emleM 8ew,ecm8 H HX npe8palll,eHUU. 003TOMY nepBbllt
Bonpoc, Ha KOTOpOM Mbl OCTaHOBHMCH, npHcTynaH K H3Y4eHHIO XHMHH,-

9TO, KaK pa3J1H
1
IaIOT Ii Y3HaIOT BeU{eCTBa.

1. Bew.ecTBa. BelJ ecrBa pa3J1H4a10T no HX c80UCm8aJ -u.BeTY,3anaxy,
BKYCY, y,!{eJlbHOMY Becy, OOJlbllJej;J HIIH MeHbIUeA TBep.!10CTH, TyrOnJlaBKOCTH,

neTY4eCTH II T. .11. HanpHMep, onHCblBaSi cBoAcTBa caxapa, Mbi MO)/{eM CKa-

saTb, 4TO 9TO - TBep.!10e, xpynKoe seIUeCTBO oelloro u.BeTa, Clla,!{Koro BKyca,
He HMelOIUee sanaxa, XOpOllJO paCTBopHMoe
B Bo,!{e, TH)/{eJlee BO.!1bl, C Y.!1e.'lbHbIM Be<:OM

1,58, oypelOw:ee npH HarpeRaHHH H T. .11.

Ll.JlH Toro 'JTOObl n03HaKOMHTbCH .co CBoA-

CTBaMH KaKoro-HHoY.!1b BeIUeCTBa, Heooxo,!{HMO

B3HTb ero B 'tucmo.u Guae - .!1a}Ke HeOO,lbllJaH

npHMecb nocTopoHHero Bew:eCTBa MO)/{eT KaK

Obi H3MelIHTb ero CBoAcTBa. HanpHMep, 'IHCTaSi

BO.!1a np03pa
1
IHa, OeCu.BeTHa H oe3BKycHa, HO

eCJlli Ha CTaKan BO.!1b1 npMoaBHTb KanJiIO MO-

nOKa, BO.!1a C.l{ellaeTCH MYTHOIt, KanlllO Gep-

HH,l - BO.!1a OKpaCMTcn; OT O.!1HOit KpynMHKH
XHHMHa BO.!1a nplDleT ropbKHj;J BKYC. Bce 9TO

6Y.!1YT CBoUCTBa He 4HCToA BO.!1b1, a BO.!1b1, PIIC. 1. MOJlOKO 1I0lt MHKpO-
CO.!1ep)/{aIUelt npHMeCH. CKOIIOM.

B HeKOTopblX C,lY4aHX l\Ibl cpa3Y Bli.!1HM,
'1TO nepe.!1 HaMil He '!HCTOe BeIUeCTBO, a c.ueCb pa3J1H4HblX Bew:eCTB. B03b-

MeM, HanpHMep, rpaHHT. Mbl 3aMe4aeM B HeM p030BaTbie 4aCTH4KH nOlle-

BOro IllnaTa, nOJlynp03pa4Hble KpHCTallJlHKH KDapu.a H TeMHble olleCTHW:He

'1ellJyltKH CJlIO.!1bl. rpamlT HeO.l1HOpO.l1eH.
B .!1PYfHX CJIY'IaHX HeO.!1HOpO.l{HOCTb KaKorO-HHOY.!1b Bew:eCTBa cpa3Y

He3aMeTHa, HO MO)/{eT OblTb oOHapy)/{eHa pa3J1H'IHbIMH cnocooaMH. TaK, HeO.!1HO-

pO.!1HOCTb MOJlOKa MO)/{HO OOHapY)/{HTb, .!1aB eMY nOCTOHTb: B MOIIOKe OTCTaH-

BaeTCH oOllee rycToA clloA CIIHBOK. 3Ha4HT, MOIIOKO HeO.!1HOpO.!1HO. MO}l{HO

TaK}I{e BOCnOJlb30BaTbCSI MHKpOCKonOM. 00.11 MHKpoCKonoM XOpOllJO BHltHO,
'1TO MOJlOKO COCTOHT H3 }!OI.!1KOCTH, B KOTOpoA nllaBalOT lIJapHKH MaCJla

(pHC. 1).
HeO.!1HopO.!1HOCTb l<aKoro-HHoyltb nOpOllJKa MO)/{HO IIHOr.!1a oOHapY)/{HTb,

pa300JlTaB nOpOllJOK B BO.!1e. ECJlH B nOpOllJKe OblllH Bew:eCTBa Jler4e H

TH)/{elleeBO.ll.bI, TO nocJle OTCTaHBaHHH nerKHe BeIUeCTBa BcnllbiBYT, a TSI}I{e-
nble - OCH.!1YT Ha .!1HO. ECJlH B nopOllJKe eCTb Bew:ecTBa HepaCTBopHMble H

paCTBopHMble, TO HepaCTBopHMbIe .!1a.!1YT noclle B30anTblBaHHSI C B0.!10A MYTb,
*
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paCTBOpHMble
- rrp03patJHhlA paCTBOp. .LJ:ml OTJJ:eJIeHHSI MYTH BOJJ:Y rrOCJIe

E36aJITblBaHHH C rrOpOIllKOM rrpOu.e>KHBaIQT tJepe3 rrOpHCTYIQ, HerrpOKJIeeH-

H)'IO,l TaK Ha3bIBaeMyIQ fjJU/lbmpOBa/lbHYIO 6YMary - fjJU/lbmpYlOm (pHC. 2).
.LJ:JIH TOro tJT06h1 Y3HaTb, He HBJISleTCSI JIH rrOJIY-

tJeHHaSi rrp03patJHaSi >KHJJ:KOCTb (fjJU/lbmpam) pac-

TBOpOM, ee KHrrSlTSlT, rrOKa BCSI BOJJ:a He HcrrapHTCSI, -

BblnapUBalOm. ECJIH rrpH 9TOM OCTaeTCH TBepJJ:oe
Belll.eCTBO, 3HatJHT OHO 6blJIO paCTBopeHO B BOJJ:e.

TaKHM 06pa30M MO>KHO y6eJJ:HTbCSI, tJTO B3S1Tblti

rropOIllOK HeOOHopooeH - tJaCTb ero He paCTBopHMa
B BOJJ:e (MYTb), tJaCTb - paCTBOpHMa.

Bo061l1.e HeO}J.HopO}J.HhIMH Belll.eCTBaMH Mbl

Ha3bIBaeM TaKHe Belll.eCTBa, B KOTOpblX Mbl MO>KeM

06I'1apY>KHTb OmOe/lbHble lCycottlCU (KaK B rpaHHTe
HJIH B rropOIllKe), lCane/lblCU (KaK B MOJIOKC),
yttaCml{U (KaK B rreCTpOM H3JJ:eJIHH H3 rrJIaCT-

'MaCChi) C HeOOUl-lalC08bl.MU CBOUCmBa.MU.

Belll.eCTBa, B KOTOpblX Mbl He MO>KCM 06Hapy-
>KHTb HeOJJ:HopOJJ:HOCTli JJ:a>Ke B caMbIti CHJIbHblit

MHKpOCKorr, Mbl CtJHTaeM BCllI.eCTBaMli O}J.HOpO}J.-
HhIMH.

ECJIH Belll.CCTBO OJJ:HOpOJJ:HO, TO 9TO, OJJ:HaKO, elll.c He 3HatJHT, tJTO OHO

tJHCToe. BOJJ:a, B KOTOpOti paCTBopeHbl caxap HJIH COJIb, COBepIllCHHO rrpo-'
3patJHa H OJJ:HopOJJ:Ha, HO 9TO He tJHCTaSI BOJJ:a, a CMeCb. lfUCmbl.M Belll.eCTBOM

6YJJ:CT TOJIbKO TaKoe BCllI.eCTBO, KOTopoe He COJJ:ep>KHT HHKaKHX rrOCTopOH-
HIIX rrpHMeceti. 4HCTOC Belll.eCTBO HMeeT CBOH xapaKTepHble nOCmOJlHHble

C8oucmsa, rro KOTOpblM ero MO>KHO Y3HaTb H OTJIH'JHTb OT JJ:PYrHX Belll.eCTB.
K tJHCJIY 8a3ICHeuwux C80ucms, xapaKTC-

PH3YIQIlI.HX Belll.eCTBO, OTHOCSlTCSI CBoticTBa,
IWTopble MO>KHO U3.MepUmb, KaK: YJJ:eJIb-
HbIA Bec, TeMrrepaTypa KHrreHHSI H TeMrrepa-
Typ3 rrJI3BJIeHHSI.

2. HeKOTopble cnoco6bl OIJHCTKH

Bew.eCTB, npHMeHHeMbie B TeXHHKe.

1) 4> H JI 10 T P 0 B a H H e. B JIa60paTOpHH

MYTHhie }({HJJ:KOCTH q,HJIbTPYIQT, K3K Y>Ke

CK333HO, tJepe3 rropHCTYIQ 6YMary. B rrpo-

H3BO}J.CTBe >Ke rrOJIb3YIQTCH 60JIce rrpotJHblMH

MaTCpHaJIaMH
-

pa3JIHtJHoro pOJJ:a TK3HHMH.

3aBoJJ:cKHA q,HJIbTp rrOK33aH H3 pHC. 3.

2) 0 T C T 3 H B 3 H H e. ECJIH MYTHylQ
>KHJJ:KOCTb OCT3BHTb H3JJ:OJIrO CTOHTh cno-

KOtiHO, - MYTb nOCTeneHHO oceJJ:3cT Ha JJ:HO,

H cBepxy >KHJJ:KOCTb JJ:eJIaeTCSI coBepIlleHHO

rrp03pa'JHoA. Ee MO>KHO CJIHTb. aHIM tJaCTO

rrOJIh3YIQTCSI B npOH3BOJJ:CTBe.

PHC. 2. ct>HJIbTpOnaHHe
JKH.!I.KOCTH.

PUC. 3 (pa3pe3). ct>HJIbTpOnaHHc
B 3aBO.!l.CKOM MaCllITa6e 'IepC3

MaTcpHIO, nOMCll\CHHYIO Ha pC-

llleT'IaTYIO neperOpO.!l.KY. Ilpo-
XOltSlIIlYIO 'IepC3 cpHJJbTp JKH.!I.-

KOCTb 06bl'lHO OTKatIHBalOT na-

COCOM. Tor.Ila nOlI .!I.aDJJeHHCM

aTMoccpepbI }KH.!I.KOCTb npoxo-

AHT 'ICpe3 cpHJlbTp ropa3ltO 6[,1-
CTpCC.

I 06blKlloBcIIHaSi nHC'IaSi H nCQaTH3S1 6YMara .npOKJJeHBaeTCSI" CMO.qHCTbIMII

H ltPYrHMH KJlCHllI,MMU BCll\eCTB3MH, Ae"alOll\HMU 6YMary 60llec IWOTIlOi\, ne nponycl,a-

IOlllei\ 'ICpIlHJJ H KpaCI<H.

4



3) n e per 0 H K a. l{JlH OT.n:eJleHi-IH )fm.n:KocTeR OT pacTBopeHHblx Be.w.eCTB

]I{H.n:KOCTH nepeZOHJllOm, HJlH oucmU./l./lUpYlOm, T. e. 06paw.aIOT B napbl,

KOTopble 3aTeM OXJla]l{.n:aIOT.

_ Onblm. npoqmJlbTpytiTe HeMHoro 3arOTOBJleHIIOIt npeno.n:aBaTeJleM

MYTHOIt H oKpaIlIeHHolt BO.n:bl.  HJlbTpy.n:eI']l{HBaeT MYTb, 110 pacTBopeHHolt

KpaCl<II He YJlep]l{HBaeT.

PHC. 4. IleperoHKa BOltbl. PHC. 5. IleperoHKa BO,ltbl C XOJIOltHJlbHHKOM JI116Hxa.

HaJleltTe HeMHoro nI'oq,HJlbTpOBaHHoR oKpaIlIeHHoR BOJlbl B KOJl6o'lKY
npM60pa, H306pa]l{eHHOrO Ha pHC. 4.

YKpenHTe KOJl6o'lKY Ha IlITaTHBe; np06HpKY, npHcoe.n:IIHeHfJYIO K KOJl-

60'lKe, norpY3HTe B CTaKaH C XOJlO.n:HOIt Bo.n:ofi. np06Ka Y np06HpKH JlOJl]l{Ha

6bITb C npope30M COOKY .n:JlH Bblxo.n:a B03.n:yxa. KHnHTHTe BO.n:y, nOKa B npo-

6HpKe He c06epeTCH He-

MHoro 'IHCTOR Oucmu./l./lU-

ponaHHoll BO.n:bl. KpaCKa
OCTaeTCH B KOJlOe. _

Ha pHC. 5 H306pa]l{eH
npRoop JlJlH neperoHKH

]I{HJlKOCTeR, npHMeHfleMblR
06b1'1HO B XMMH'IeCKMX Jla-

K:

6opaTopHHx. npH60p co-

CTOHT H3 KOJlObl A, B KOTO-

poR KHnHTHTCH ]I{HJlKOCTb,

113 XOIiOltHJlbHHKa B, B KO-

TOpOM OXJIa>KltaIOTCH napbl,
II H3 npHeMHHKa E, B KO-

TOpOM c06HpaeTCH neI'e-
rHaHHaH >KHJlKOCTb.

XOJ10JlHJIbHHK COCTOHT

H3-BHYTpeHHefi TPYOKH C,
no KOTOI'OIt HltYT napbI, H

H3 HapY>KHOIt TI'y6KH B,
no KOTOI'ofi nponYCKaeTCH TOK BO.lI.bI, OXJJa>K.n:aIOw.elt BHYTpeHHIOIO Tpy6KY.
Ha KOHeL{ BHYTpeHHefi TPYOKH Ha]leBaeTCH Ha.n:CTaBKa jI" HanpaBJIHIOw.aH
>KH.lI.KOCTb B npHeMHHK E.

l{JJR neperOHKH OOJlbIlIHX KOJlH'IeCTB >KH.lI.KOCTH rrOJIb3YIOTCH OOJIbIlIHM
MelUlblM KOTJlOM, HJlH TaK Ha3b1BaeMbiM nep3Z0HHbl.M "YOO.M, HarpeBaeMbiM

5

PHC. 6. OeperoHHbIH KYO (pa3pe3).
A - KOTeJl, BJ\eJlaHHblii B TonKY, x - .l\blMOXO.l\bI, K - BO.l\OMep.
HaB Tpy6K8, 6- OTUepCTHe AJIH npHJlHB8HHB BOAbI, 6 - KpblWK8

KOTJla("lllJIeM
M

) npl-fKpen.rrseTcR 60JITaMR, 3-3MeeBRK. 3MeeBHK

norpYlKeH B COCYA B, 'Iepe3 KOTOpblH npoTeK8eT XOJlOAH8B BOA8,

BblTeK8L01ll8H 'Iepe3 Tpy6KY )I..



B netHi (pHC. 6). B KatJeCTBe XO.'10.lI.HJlbHHKa CJlY»<HT comYTa51 CnnpaJibIO
OJlOBSlHHaSi HJlH nOKpblTaH BHYTPH OJlOBOM (Jly»<eHaH) TPy6K3, TaK Ha3b1Bae-

MbiA 3MeeBHK, OXJla»<.lI.aeMaSi BO.lI.Oit.

BOIlPOCbl JJ.JJ5I Il0BTOPEHI151.

1. KaK pa3JIH'Ia1OT neru:ecTBa?
2. KaKoro LlBCTa CTeKJIO B OKHC?

3. O.nHOpOltHa i1H nO'lBa?

4. KaK O'lHU aIOTBeru:ccrna?
5. KaK UO.1Y'/aCTCII H KaK JJ(13b1BaeTCII BnO.me 'IUCTall BOlta?

3. npeBpaw.eHHe Bew.eCTB. C BelUeCTBaMIi MorYT npOIiCXO.lI.IiTb pa3-
JlIi'lHble U3.MeHeHUIl. 9TIi 1i3MeHeHHSI MO»<HO Ha6mo.lI.aTb Ha CJle.lI.YIOIUI1X
OnblTax.

. Onblmbl. TIpO.lI.eJlaATe Te H3 IlH»<eCJle.lI.YIOUJ:HX onbiTOB, .lI.JlH KOTOpbIX
B IllKOJle HMelOTCSI MaTepHaJibi.

1) CIiJlbHO HarpeATe B nJlaMeHH JlaMnO'lKIi CTeKJlSlHHYIO Tpy60'lKY IiJiIf

naJlO'lKY. KycO'leK 4>ap4>opa. 1i3BeCTii Ii 3aTeM ltaATe OCTblTb. Ha6mo.lI.anTe

npmtCXO.lI.SlIUHe SlBJleHHSI Ii o6paTHTe BHHMaHHe H3 TO, 'ITO no OCTblBaHHH BelUe.,

CTBa OKa33J1HCb HeH3MeHIiBIllHMHC5I.

2) HaKaJlIiTe Me.lI.HYIO nJlaCTHHKY, .lI.ep»<a ee IUHnu:aMIi

HJIH nHHu:eTOM. C'IHCTHTe nOJlY'IHBwHltcH Ha Me.lI.1i TeMIIblit

HaJIeT (oKaJIHHY) Ha 6YMary JlY'IHH-
KoA IiJlIi HO»<OM. CHOBa HaKaJIIiTe

Ii onHTb C'IHCTIiTe. TIOBTopHTe 3TO

2-3 pa3a. ECJlIi nOBTopSlTb 3TO

ell e MHoro pa3, TO MO»<HO 6b1,'10

6bI BCIO nJIaCTHHKY npeBpaTHTb

B TeMHblA nopoIlloK. 9ToT nopo-

IllOK, HJlH OKaJIHHa, HDHO He noxo»<

Ha Me.lI.b. 9TO - HOBOe BelUeCTBO.

Me.lI.b npe8pamU.Ila bB oKammy.
3) HarpeATe KycO'leK JleHTbI

MarHHSI, .lI.ep»<a IUHnu:aMH HJlH 3a»<aB B paClUenJleHHYIO JlY'IHHKY, HeCKOJIbKO

KpynI1HOK caxapa, BbI.lI.aHHOrO npenO.lI.aBaTeJleM nopoIllKa, HaCblnaB HX Ha

»<ecTSlHYIO nJlacTHHKY (pHC. 7). Bo Bcex CJlY'IaHX Dbi 3aMe'laeTe o6pa30BaHHe
H08UX 8ew,ecm8.

4) HaJleltTe B npo6HpKY HeMHoro (pHC. 8) np03pa'iHOA U38ecmKOOOU

eoiJu H npo.lI.YBaATe 'Iepe3 Hee BbiltbiXaeMbiA B03.lI.YX. BbI 311aeTe 1i3 Kypca
eCTeCTB03HaHHSI, 'ITO B Bbl.lI.blXaeMOM B03.lI.yxe CO.lI.ep»<HTCH yrJleKHCJIbl/.! ra3.

113BecTKoBaSi BO.lI.a MYTHTCH. 9TO nOMYTHeHHe npOHCXO.lI.HT nOTOMY, 'ITO H3

paCTBOpeHHOA B BO.lI.e 1i3BeCTH H yrJIeKHCJlOrO ra3a o6pa3yeTcSI H080e 8aw,e-

anso. 9TO - He paCTBopHMbIA B BO.lI.e 6eJlbIA nopOIllOK, noxo»<HA Ha MeJJ,

KOTOpbIA H .lI.eJIaeT BO.lI.Y MYTHOit.
5) CJIei1Te B npo6HpKe ltBa 3arOTOBJIeHHbIX npenO.lI.aBaTeJIeM pacTBOpa

H Ha6JIIO.lI.alhe o6pa30BaHHe H080ZO sew,ecm8a. .

PHC. 7. HarpeBaIIHe ca-

xapa na >KecTlllloii UJIa-

CTunKe.

PHC. 8. Ilpouy-
CKaHRC BbI.!lbl-

xaeMoroDo3)1yxa
'Iepe3 H3BCCTKO-

DYIO BOlty.

B onbITax 2-5 BMeCTO B3S1TblX BelUeCTB nOJlY'lHJIHCb HOBbie Bern.eCTBa

C HOBblMH cBoRcTBaMH, He nOXO»<He Ha B3HTbIe BelUeCTBa. TaKHe HBJIeHHSI

H83blB31OT XHMH'IeCKHMH JlBJleHHIIMH J{JIH XHMH'IeCKHMH npeBpalUeHHHMH
BelUeCTB.
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TIpM XMMM'leCKMX SlBneHM!lX Belll.eCTB3 Tep!llOT CBOM npe>l<HMe CBanCTB3,
npe)l(Hee K3'leCTBa MC'le33eT, na!lBn!leTC!I HOBae K3'leCTBa - HOBbie Belll.eCTB3

C caBepweHHO MHblMM CBanCTB3MM.

B .ll:pyrMx cnY'l3!1X !lBneHM!I He canpaBOJK.II:31OTC!I aopa3aB3HHCM HaBblX

Belll.eCTB. H3npMMep, npl' HarpeBaHHM CTeKn!lHHa" Tpyoa'lKH aHa Ha'IMHaeT

KpaCHeTb, pa3M!lr'l3TbC!I, crMOaTbC!I, Ha CTeK!1O aCTaeTCSI CTcKnaM. TIa aCTbI-

BaHMM Tpy6KM aHa npHa6peTaeT CBaH npe)l(HHe CBa"CTB3. TaK)I(e He M3Me-

IIMnMCb aT HarpeB3HMSI cpapcpap, M3BeCTb. TaKMe !lBneIlM!I, npM KaTapblX He

0.6p33yeTc!I HaBblX Belll.eCTB, aTHaC!lT K !I B .11 e H M !I M cp Ii 3 M 'I e C K M M.

llpllBe.nIlTe npHMephi 113BeCTllhiX DaM XIIMIi'leCKHX IIDJleHHH D OOhI.aeHHO!1 }I{fI3IIH

R Ha npOH3DOltCTDe.

BYJIYT JlH XHMHqeCKHMH IIBJleIlHIIMfI: 1. p}l{aBJleHHe }I{e,1e3a? 2. IleperolIl(a BO.nbl?
3. llpeBpamellHe KycKa caxapa B nopoUioK npH pacTHpallHII B cTynKe? 4. OOpa30-
BaHlle yrJlII H 30.1b1 npH ropeHHH ltepeBa? 5. llpeBpamellHe COHHl\a D .npOOb?

OCTaHaBHMC!I 6anee na.ll:pa6Ha H3 pa3nH'lHblX XHMM'leCKHX npeBpa1l(e-

HII!lX, HJlH xu..uu'tec uxpea lI,UflX.
4. PeaKLlHH pa3J(0)l{eHHH. TIa3HaKaMHTbC!I C peaKIJ:He" pa3na)l(eHH!I

Mo.)I(Ha Ha cne.ll:YI01l(HX o.nblTax.

. Onbtm 1. HarpeltTe B npa6MpKe a1leHb HeMHara (pMC. 9) 3eneHara

napo.wKa
-YZ./le..ueiJ1lOu COIlU (BCTpe'laeTC!I B npHpa.ll:e B DII.II:C MHHepana

ManaXHTa). Llep)l(lITe npa611pKY rapll3aHTanbHa II

Ha6nlO.aatlTe npaMCXa.ll:!l1l(lIe !lBneHH!I. .

TIpll HarpeBaHMM yrneMe.ll:Ha" canM nanY'laeTC!I
Ho.Bae 'lepHae Belll.eCTBa, KaTapae no. era cBaltcTBaM

eCTb He 'ITa IIHae, KaK Ta )l(e Me)lHa!l aKanHHa, MnH

o.KHCb Me.ll:lI, KaTapa!l nanY'laeTC!I npll HaKanHB:j.HIIM
Me.ll:H (CTp. 6). Ha XOJla.ll:HblX CTeHKax npa6HpKH acenll Pllc.9.

KanenbKH Ba.ll:bI. OTKy.na B3!1JfHCb 9TH .ll:Ba Belll.eCTBa?
OHH 06pa30sallUCb H3 yrJleMe.ll:Halt canll, KaTapa!l KaK 6b1 HC'le3na.

TIpH XHMH'leCKHX peaKIJ:II!lX MarYT BbI.II:en!lTbC!I Belll.eCTBa B ra3aaopa3-
HaM CaCTa!lHHH. MbI Ma)l(eM DII.II:eTb ra3b1 Tanbl<O D 1'0.:\1 c.1Y'lae, ecml aHH

IIMelOT IJ:BeT. EeCIJ:BeTHble ra3bl, Dbl.ll:eJl!lIOIl.{lIeC!I npll peaKIJ:MH, nerKa MarYT

YCKanb3HYTb aT Hawera DHIIMaHIHI. Enara.ll:ap!l 9TaMY ra3b1 Ha'lanH pa3nli-

'laTb II 113Y'laTb JlH!llb B KaHIJ:e XVIII D., Karlta lIaY<JII.1HCb HX Ca6HpaTb
Ha.ll: Da.ll:o.".

HY1KIIO cKa3aTb, 'ITO H3yqellflIO ra30B CH.ilbHO MCUlalla pe.1HrH!I. B XVIII B.,

lIanpHMep, CMepTb JIIo.ne , cnYCKaOUlHXCH B norpeoa H KOJlO.ll.l\bI, B KOTOpblX CKOnHJlCfI

yrJleKHcilbifi ra3, OO'b!lCHilJlaCb BMeUlaTeJlbCTBOM 3JIbiX .nYXOB H .nbHBo.1a. L{epKon-
IIHKH IIpOCTHO OOpOJlHCb C YQeHhIMH, ltOKa3blDaDUlflMII, 'ITO 3.neCb .neJlo lie B .nyxax:
H He B ltbllBOJle, a B BhIlteJleHlI1I Bpe.nHhIX ra30B.

TaK KaK l\epKOBlIHKH B Te BpeMeHa HMeJlH 60JlbUl)'1O CH,1Y, TO 01111 O'lellb

TOpM0311J1H pa3BHTHC naYKH, OKa3hIBa!l ltaBJleHHC lIa YQeHbIX.

TIpa.ll:eJlblBa.H anbiT HarpeBaHH!I yrneMe.ll:Holt CallM, MbI He 3aMe'laeM, 'ITa,

Kpo.Me aKIICH MeltH H Da.ll:bl, a6pa3yeTc!I eIl.{e 6eCIJ:DeTHbln ra3. Era Ma)l(Ha ca6paTb.
. Onblm 2. CacTaBbTe npH6ap, KaK Ha pMC. 10. HaCblnbTe B npa6HpKY

a ymeMe.ltHaJ;t canM (a l ), npHMepHa, CTanbKa, CKanbKa naKa3aHa Ha pMCYHKe,
BCT3BbTe Ha MeCTa npo6KY C Tpy6Ka" H YKpemne npa6HpKY B 33)!{HMe UlTa-

THBa. BTapylO npa6HpKY 6 Hana.1HIITe .11:0. KpaeB Ba.ll:a",. 3aTKHHTe na.IIbIJ:CM,

nepeBepHHTe, no.rpY3HTe B Ba.ll:Y II aTHHMHTe naneu: na.ll: Da,'];a". TaKIiM )l(e
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06pa30M nOrpY3HTe B CTaKaH ell(e O.ll.HY np06HpKY. Kor.ll.! BCe rOTOBO,

Ha'lHHTe HarpeBaTb yrJleMe.ll.HYIO COJlb. HarpeBaRTe CHa'laJla B MeCTe, 0603Ha-
'1eHH(I\I Ha pHC. 10 6YKBOR 8, a 3aTeM nOCTeneHHO nO.ll.BHraRTe nJlaMSI

K .II.0HblIllKY np06HpKH. TIoCJle Toro KaK H3

ra300TBO.ll.HOR TPy6KH Ha'lHYT BbI.II.eJlSlTbCR ny-

3bIpbKH ra3a, BbI>K.II.HTe HeKoTopoe DpeMR, '1T06b1

ra3 DblTeCHHJI H3 np06HpKH a Haxo.ll.RlIJ,HRcR
TaM B03.11.YX, H 3aTeM c06epHTe ra3 B npo-

6HpKH Ha.ll. BO.ll.oR.

liTO 9TO 3a ra3? 113 Kypca eCTeCTBO-

3HaHHSI H3BeCTHbi cBotiCTDa HeKOTopblX ra30B.

PI1C. 10. Mbi 3HaeM, '1TO B KHCJIOpO.ll.e TJlelOll(aR JIY-

'1HHKa BcnbIXHBaeT, B yrJleKHCJIOM ra3e H a30Te

rOpRll(aR JIY'lHHKa raCHeT. OTJIH'IHTb yrJIeKHCJlblR ra3 OT a30Ta MO>KHO npH

nOMOll(H H3BeCTKOBoR BO.ll.bI. C06paHHblti HaMH ra3 raCHT JIY'IHHKY H MYTHT

H3BeCTKOBYIO BO.ll.Y. 3Ha'lHT-9TO YZ/le UC.IlblU ZQ3. _

_ Onblm 3. B np06HpKe HarpetiTe HeMHoro (pHe. 11)
OltUCU pmymu, .II.ep>Ka np06HpKY HaKJIOHHO, KaK Ha pHe. 11.

HarpeBaTb HY>KHO CU.IlbllO H OO.llZO B caMoti >KapKoR
'1aCTH (B BepxHeti TpeTH) nJIaMeHH. OnycTHTe B np06HpKY
TJlelOll(YIO JlY'IHHKY. Bbi y6e>K.II.aeTeCb, '1TO B np06HpKe
 UC.IlOpOO. Ha XOJlO.ll.HblX CTeHKax np06HpKH Bbi BH.II.HTe

KaneJIbKH pmymu. _

TIpH Ha6J1IO.II.aeMbiX SlBJleHHRX H3 O.ll.HOrO 8e(4eCm8Q.

Y Hac nOJIY'laJlOCb 08a U.IlU lleclCO.llblW 1l08blX 8eUl,ecm8

C 1l08bl.MU C80UCm8a.MU. TIO.ll.06Hble XHMH'IeCKHe peaKUHH

Ha3bIBalOTCR peaKUHHMH pa3J10meHHH. PHC. 11. HarpeBa-

PeaKUHIO pa3JIO>KeHHR yrJleMe.ll.HOR COJIH MO>KHO .II.JJR
lIue OKHCH PTYTH.

KpaTKocTH H306pa3HTb YCJIOBHO B BH.II.e paBeHcTsa:

yrJleMe.ll.II3R COJIb = OKHCb Me.ll.H + BO.ll.a + yrJIeKHCJIbIR. ra3.

38.0.8'18. HanHWHTe TaKoe JKe paneHCTDO ltJlR peaKl\HH pa3.10JKeHHR OKHCH PTYTH.

PeaKUHR pa3JIO>KeHHSI Hepe.ll.KO npHMe-
HReTCR B TeXHHKe. TaK, HanpHMep, npH
06)f{Hre U38ecm1lR 08 (H3BeCTHRK, Mpa-

MOp, MeJI) npOHCXO.ll.HT peaKUHSI pa3J10-
>KeHMR. nOJ1Y'IaIOTCR .II.Ba HOBbiX Dell(e-

CTBa- 113DeCTb (>K>KeHaR), KOTopaR npH-
MeHReTCR l{aK lIIaTepHaJl npH nocTpoRKax,
11 yrJleKHc.'Ibiti ra3:

H3BeCTHRK = H3BeCTb +
-1- yrJIeKHCJIbiti ra3.

Ha pHC. 12 H306paJKeHa B pa3peae

np OCTct!wan rre'lb ltlUl 06JKHra H3BeCTIIRK8.

/\1tl::  ".
__  '1.: _"..:(" /,;-9 . 
.

..><:,..- ...'.. iIlf:J,..'
: 1 .,, ."

1.. iIo =-..--:';:

-

-'?,;;'., J_..

PUC. 12. IlpocTeiiwaH rre'lb llo'IJl 06-

JKMra H3BCCTHRKa (pa3pe3). J.13ocCT-
fiSK 3arPYJKaeTCli n HMY, YCTpoeHIIYIO
B CK.101Ie ropbl. CHlI3Y pa300ltHTCII

orOHb.

5. PeaKlI.HH COe.llHHeHHH. XI1MH'IeCKaR peaKUHR MO>KeT npOHCXOltl1Tb

He TO,lbKO C O.ll.HI1M DeIllcCTBOM, l{aK B npe.ll.IlleCTDYIOll(HX npHMepax, HO H

B Tex CJlY'IaSlX, KOr.ll.a Mbi 6epeltl .II.Ba HJJI1 HeCKOJlbKO Bell(eCTB.
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flpMMep XMMM'IeCKOrO B3aMM0.!1eAcTBMR .!1BYX BeUJ.eCTB J1erKO HaOJlIO.!1aTb

Ha peaKLlHM Me>K.!1Y >KeJle30M M cepoA. }KeJle30 M cepy Mbi B03bMeM BM.!1e

MeJlKHX nopOlllKOB.

}K e 1I e 3 0 B nopOllme cepOBaTO-'1epHOrO LlBeTa M, KaK M MHOrMe .!1py-
rMe MeTaJlllbI B M3Mellb'leHHOM BM.!1e, He MMeeT xapaKTepHoro MeTaJlllM'Ie-

CKOrO OlieCKa, HO 06J1a.!1aeT BceMM .!1PYrMMM cBoAcTBaMM >Kelle3a - npMTRrH-
BaeTCR MarHMTOM, TOHeT B BO.!1e H T. .11.

C e p a- nopOlllOK >KeliTOrO LlBeTa, ropMT CMHMM nliaMeHeM, npM B36all-

TbIBaHMM B BO.!1e BCnJlbIBaeT Ha nOBepXHOCTb (TaK KaK He CMa'lMBaeTCR B0.!10A),
He npMTRrMBaeTCR MarHHTOM.

. Onwm 1. B03bMMTe J1o>Ke'lKoA MJlH .!1epeBRHHoA J10naTO'lKOA npMMepHo
paBHble 06'beMbi nopOlllKOB cepbl M >Kelle3a M XOpOlllO cMemaATe MX B cTynKe
MJlH

.

naJlbLleM Ha '1eTBepTYlllKe nMc'IeA 6YMarH, TUJ.a-

TellbHO paCTMpaR Bce KOMO'lKM.

flOllY'leHHbIA nopolllOK no ero BM.!1Y MO>KHO npMHRTb
3a HOBoe BeUJ.eCTBO. OT.!1ellbHblX KpynMHoK Mbi He BM-

.!1MM. flOpOlllOK ltaJICemCR oiJHopoiJHbl.M.
1.IT06b1 yoe.!1MTbCR, O.!1HOpOltHO JIM nOllY'leHHoe Be-

ll(eCTBO, BCbInbTe '1aCTb nopOlllKa B BO.!1Y M B360JlTaATe

nY'lMHKoA. Bbi y6e>K.!1aeTeCb, '1TO BeUJ.eCTBO HeoiJHo-

poiJrto. .

51CHO, '1TO CBotlcTBa CMeCM nopOlllKOB cepbI M >Ke-

J1e3a 6y.aYT MeHRTbCR B 3aBMCMMOCTM OT KOllH'IeCTBa

B3S1TbIX nopOlllKOB. 60.1bllle cepbl
- nopOlllOK OY.!1eT

>KeJlTee, MeHbllle- TeMHee.

Me>K.lI.Y nopOlllKaMM cepbl H >KeJle3a npM HX CMelllM-

BaHIHI He npOMCXO.!1HT HHKaKoA XHMH'IeCKOA peaKLlMM
H He nOJlY'laeTCR HOObIX oeUJ.ecTO. 0.!1H3KO peaKLlMIO MOHCHO

Bbl30aTb, eeliM CMeCb nopOlllKOB HarpeTb. flpH 9TOM

nopOI}lKM J1Y'lllle 03S1Tb 0 onpe.!1e:IeHHblX KOJlH'IeCTBaX,

a HMeHHO: Ha 7 oecooblx '1aCTeA >Kelle3a - 4 oeCOBbiX

'1aeTM cepbl.

. Onblm 2. OTBeCbTe 3,5 Z >KeJle3a M 2 Z cepbl.

OlJeHb TUJ.3TellbHO CMelllaATe nopolllKM B CTynKe
IIlIM Ha 6YMare. Yoe.!1HTeeb, '1TO II B 9TOM cJlY'lae
y Bac nOllYlJHlIOeb HeOltHOpO.!1HOe BeUJ.eeTBO - CMeeb, a

He HOBoe oeUJ.eCTOO.

BebInbTe CMeCb 0 npOOHpI<Y, OCT30HO HeMHoro Ha 6YMare. YKpe!1MTe
npOOMpKY Ha lllTaTHoe (KaK Ha pMC. 13) 'raK, '1T06bI OHa HaXO.!1HJlaCb Hal(

>KeJle3HOA .!10CKoA lllTaTMOa (eCJlH IlITaTMB .!1epeORHHbllt, n0.!1J10>KHTe no.!1

np06HpKY KYCOK >KeCTH II T. n.). OCTOpO>KHO nporpeATe OCIO npOOHpKY,
a 3aTeM HarpeBaltTe CMJlbHee CHH3Y .110 Tex nop, nOKa He Ha'iHeTCSI peaKLlH!I,
'1TO ObI cpa3Y >Ke 3aMeTHTe. KaK TOJlbKO Ha'iHeTCSI peaKLlHR, OTCTaObTe

J1aMnO'IKY M Ha6.'1IO.!1aATe. Bbi 3aMe'laeTe, '1TO nopOlllOK eaM c06010 paclta/Zu-
8aemCR- npOMCXO.!1MT Obl.!1elleHMe TenJla.

.ltaATe nOJlY'IeHHOMY Bell(eeTOY OCTbITb. Pa36eATe np06MpKY H OTltMMTe

KYCKM eTeKJla. flOJlY'leHHoe oeUJ.eeTOO He nOXO>Ke HH Ha B3S1TblA nopOlllOK,

HH Ha >Ke.'1e30, HM Ha cepy.

PHC. 13. np06HpKa
co CMeCblO cepbl H

:lKeJle3a.
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Pa30TpMTe Bell.{eCTBO B cTynKe B nOpOllOK. U:OeT nopOWK3 He nOXO>K Ha

UBeT B3HTOA CMeCM. B3 OJ\TaATenOJlYlJeHHblA nopOllOK C BO.ll:oA - nopOllOK
TOMeT. Pe3YJlbTaTbi COBeplleHHO MHbIe, lfeM .lI:J1H nepBOHa'IaJlbHOrO nopOWKa. .

nocJle HarpeBaHHH CMeCH Y HaC nOJIYlfHJlOCb HOBoe KalJeCTBO - HOBoe

Eelll.eCTBO C HOBblMH cBoAcToaMH. OHO 06pa30BaJlOCb npM XMMHlJeCKOM
COeOUHe1lUU cepbl e >KeJle30M. 3TM 08a Bell.{eCTBa 06pa30BaJili OaHO HooOe

Belll.eCTBO, B COCTao KOToporo OHH H BOllJlM. 3TO Belll.eCTBO Ha3blBaeTeH-
C e p H MeT 0 e >K e JI e 3 O. npOH30llJla XHMHlfeCKaH peal(UHH, 06panl3H peal{-
UMH pa3J10>KeHHII. aHa Ha3bIBaeTCH- peaKUHH COe.ll:HHeHHH. npM peaKUHII
coe.ll:HHeHHH U3 08YX 8e14ecm8 nO/lY'laemCJl OOHO H080e 8eru,ecm80.

Bell.{ecTBo, nOJlYlfeHHoe npH pe3KUHM eoeAHHeHHH, eepHMCToe >Ke.'1e30,
MO>KHO Ha3BaTb: nXHMHlfeCKoe COe.ll:MHeJIHe cepbI e' >KeJle30M" MJlH, npOCTO,

"eOeltMHeHHe cepbl C >KeJle30M". K3K BM.lI:HO, eJlOBO nCOe.ll:MHeHMe" MO>KHO

npMMeHHTb M K HBJleHMIO, T. e. K peaKUHM, M K nOJlYlfeHHOMY Bell.{eeTBY.
PeaKUHIO MO>KHO M306pa3MTb TaK:

cepa + >KeJle30 = cepHMeToe >KeJle30.

Ha6mo.n:aH HBJleHHII, npOHCXO.ll:HllI.He npM peaKUMH Me>K.lI:Y cepoA M )f(e,1e-

30M, HeKOTopble YlJall.{HeCH .lI:YMaIOT, 'ITO 3.l1:eCb CYTb B TOM, 'ITO eepa MJlIi

>KeJle30 "cropaIOT". OHH npaBbl TOJlbKO OTlJaCTH. LleAcTBHTeJlbHO, He60Jlb-

llaH lfaCTb HarpeToA cepbl Ha nOBepXHOCTH nopOllKa, TaM, rlte OH conpH-
KacaeTCH C B03.l1:YXOM, 3aropaeTCH, H MbI BH.lI:HM nJiaMII rop!!llI.efi cepbI. Ho
9TO TOJlbKO He60Jlblla!! qaCTb, rJlaOHa!! >Ke MaCCa cepbl He cropaeT, a COe.ll:H-

H!!eTCH C >KeJle30M. npM 9TOM COe.ll:HHeHMH, l{aK M npM ropeHHH, npOHCXO.ll:HT

pa30zpe8aHue, Macca paCKaJl!!eTC!!.
PeaKUMH Me>KltY cepofi Ii >KeJle30M npOM30llJla 6bI M B TOM CJlYlJae,

eCJlH 6bl B3HTb 60JlblIle >KeJle3a HJlH 60Jlblle cepbl, lJeM 3,5 Z Ii 2 Z, JlO

npH 9TOM OCTaJlHCb 6b1 HeCOeltHHHBIIlHeC!! JlH60 cepa, J1n60 )f{eJle30.

C cepolt MorYT COe.ll:HH!!TbCII MHorHe MeTaJlJlbl: Me.ll:b, UHHl{, aJIIOMHHHfi

H .lI:Pyn1e. PeaKUHH 3.l1:eCb TaK>Ke H.lI:YT B o'npe.ll:eJleHHblX aeCOBblX OTHOWeHM!!X:

Ha 4 Z Me.ll:M - 1 Z cepbI, Ha 2 Z UMHKa- 1 Z cepbI Ii Ha 2,7 Z aJiIOMMHMH-

4,8 Z eepbl.
Ll.'1!! TOro lfT06bl Bbl3BaTb peaKUlilo, Mbl B paccMoTpeHHblx cJlYlJa!!x nOJlb-

3yeMcII HarpeBaHMeM, HO 6blBalOT M TaKHe CJlYlJaM, KOr.ll:a Oell.{eCTBa COe.ll:H-

HRIOTe!! Me>K.lI:Y c060R M 6e3 npe.ll:BapHTeJlbHOrO HarpeB3HMII. npMMepoM
MO>KeT CJlY>KMTb npMMeH!!eMaH B TeXHHKe peaKUMII eOe.ll:HHeHHH >K>KeHoR

H3BeeTM (CTp. 8) e BOltOIt, MJlH "ralleHHe" M3BeCTli. 113BecTb npocTo 06J1H-

BalOT BO.ll:oA. npOHCXO,!{HT eHJlbHOe pa30rpeBaHHe, H30eCTb paccbmaeTcII
B nopolIlOK, nOJlYlJaeTC!! HOBoe Bell.{eCTBO C HOBblMH cBoRcTBaMH - rameHa!!

H3BeCTb:

>K>KeHall H3BeCTb + BO.ll:a = ralleHa!! M3BeCTb.

CMecb ralleHoR H3BeCTH C neCKOM H BO.ll:oA npHMeH!!eTC!! npH nOCTpoAKax.

Pa30rpeBaHHe HJlH, KaK npHH!!TO rOBopHTb, 8b1.Qe/leHUe men/la !!BJllleTC!!

xapaKTepHbIM npH3HaKoM MHorHX XHMHlJeCKHX peaKUHR COe]lHHeHMft. I1HorAa
9TO BbI.lI:eJleHHe TenJla OlJeHb BeJlHKO, KaK npH ropeHHH .l!:epeBa H .lI:pyrHx
Belll.eeTB, npH peaKUHH Me>K.lI:Y cepoR M MeTaJlJIaMH, HHor.n.a MeHbwe, KaK

npH ralleHHH H3BeCTH. no BbI.lI:eJleHHIO TenJla MbJ MO>KeM 3aKJlIO'!HTb, '1TO

npOH30llJla XHMHlJeCKall peaKUHH. ECJlH )l(e TelIJlO He BbI.lI:eJJ!!eTCH, TO MbI'

MO)l(eM npe.ll:nOJIaraTb, '1TO HHKaKoro HOBOro Bew.eCTBa He nOJlY'UUJOCb, 'lTQ
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peaKIUUI He npOH301llJJa, a no,lyqHJlaCb TOJIbKO CMeCb. Ho 9TO 6Y.1I:eT TOJIbKO

npe.ll.nOJIO)l(eHHe, TaK KaK 6bIBalOT H TaKHe peaKu.HH COe.ll.HHeHlUl, npH KOTOpbIX

TenJIO He BbI.lI.eJISIeTCH. .lI.JIH pa3pellleHHH Bonpoca He06xo.ll.HMO 60JJee nOllp06-
Hoe HCCJJellOBaHHe, .lI.OKa3bIBalOll(ee HeO.ll.HOpO.ll.HOCTb nOJIyqeHHoJ:l CMe:1I HJJH

06pa30BaHHe HOBoro Bell(eCTBa.

6. XHMHlJeCKHe npeBpaUJ,eHHSI B }KH3HH, Ha npOH3BO.lJ.CTBe H
B npHpO.lJ.e. MbI n03HaKOMH.'lHCb C .lI.BYMH OCHOBHblMH THnaMH XHMHqeCKHX

peaKu.HJ:l. CaMbIe pa3Ho06pa3HbIe H CJIO)l(Hble peaKu.HH B 60JJblllHHCTBe CJJyqaeB

MorYT 6bITb CBelleHbl K 3THM .lI.BYM OCHOBHbIM nmaM peaKu.HJ:l.
Tenepb, nOJJyqHB HeKOTopbIe 3HaHHH no XHMHH, nOCMOTpHM BHHMaTeJJbHO

ua OKPY)I(alOll(YIO Hac )l(1l3Hb. Mbl 3aMeTHM, qTO H B .lI.OMalllHetl IKH3HH,
H B npHpO.ll.e, H Ha npOH3EO.1l:CTBe MbI Ha Ka>K.lI.OM llIary CTaJJKHBaeMC!I C H3Me.

HeHH!IMH Bell(eCTO, C XHMHqeCKHMH npeBpall(eHH!IMH.

npH ropeHHH .lI.POO 0 neqH H3 .lI.pOB nOJIyqaIOTC!I HOObIe Bell(eCTBa Ii

BhI.lI.eJJ!IeTCH TenJJO. npHrOTOBJIeHHe nHll(H COnpOBO)l(.1I:3eTCH u.e.'lbIM p!I1{OM
XHMHqeCKHX npeOpall(eHHtI. MYKa, H3 KOTOpoA neljeTCH x,le6, nO,lYIJaeT pa)J.
HOBbIX CBOtlCTB; M!ICO, !IJ:lU.0 -- TaK)I(e. npH CKHcaHHH MOJJOKa nO,lYlJalOTCIl
HOBbIe Bell(eCTOa, HMelOll(He KHCJJbItI BKYC. npH6aBJJ!I!I K TeCTY Co.ay HJJH

"aMMoHHJ:l", MbI nOJIb3yeMcH npeOpall(eHH!IMH 9THX Bell(eCTO, npH KOTOpbIX
"3 HHX BbI.aeJJ!IIOTCH ra3bI, npH.lI.alOll(He TeCTY pbIXJJOCTb, Ii T. .a.

B opraHH3Me qeJJOBeKa H )l(HBOTHbIX, KaK H3BeCTHo H3 Kypca eCTeCTOO-

3HaHH!I, H.aeT HenpepbIOHoe npeOpall(eHHe ynoTpe6JJ!IeMblX B nHll(Y Bell(eCTB
B HOBble Bell(eCTBa, H3 KOTOpblX opraHH3M CTpOHT KJJeTKH H TK3HH CBoero

Tena. npou.ecc .abIxaHHIl TaK)I(e COnpOBO)l(.aaeTC!I XH mIJeCKHMHnpeBpalll.e.
HU!IMH B opraHH3Max.

XHMHqeCKHe npOu.eCCbI H.lI.YT H B opraHH3Me paCTeHHH. BC!IIWH )l(143Hb

CB!I3alla C 6eCKOHe'lHbIM pH.aOM XHMHqeCKHX npeBpall(eHHH.
-

B He)l(HBOR npHpo.ae Ta!<)I(e cooeplllalOTCII XHMHIJeCKHe npeOpall(eHHH,

HanpHMep, rpaHHT, pa3PYllIallCb, npeBpall(aeTCIl B neCOK H rJIImy, .n;Pynle

ropHbIe nopo.n;bI TaK)I(e Me.n;JICHHO II nOCTeneHHO H3MeHHIOTCH.

Ha rrpOH3BO.1l:CTBe MbI Ha Ka>K.n;OM Illary BCTpetlaeMC!I C XHMHIJeCKHMi{

npeBpall(eHH!IMH. Ll.e,lbItI p!I.a npHpo.n;HbIX CblpbIX MaTepHaJJOB, no.aBepra!ICb
XHMHIJeCKHM npeBpall(eHH!IM, .aaeT pa3JJHIJHbie HOBbIe u.eHllbIe npO.11YKTbl: H3

H3BeCTKOBoro KaMHH nOJJYIJalOT H3BeCTb, 1I3 3eMJIHCTbIX H l,aMCHHCTbIX

PY.11- u.eHHble MeTaJIJJbI, H3 rJlHHbI - cpapcpop H cpa!IHC, H3 H3BeCTH!IKa, CO.abl

H neCKa - CTeKJIO, H3 ca,la - MbIJJO, CTeapHH, rJIHu.epHH, H3 KapTocpeJIH-
cnHpT. Ha XHMHIJeCKHX 33BO.aaX rOTOB!IT pa3JJH'IHble KpaCHUlHe Bell(eCTBa
caMbiX pa3Ho06pa3HblX u.BeTOB H OTTeHKOB, KHCJJOTbI, conH, B3pblB4aTblC Ii

OTpaBjI!IIOll(He BCll(eCTBa, JleKapCTBa, HCKYCCTBeHHble y.a06peHHH H T...a.

ITOMHMO XHMHIJCCI<HX npeBpall(eHHIt, npH KOTOpbIX nOJJY'laIOTC!I u.ellHbIe

npo.aYKTbI, BOKpyr Hac H.11YT XHMH'IeCKHe npOu.eCCbI, .11JJ!I Hac He)l(eJJaTeJIbHble:

)l(eJIeao p)l(aBeeT, MeLlb 'IepHeeT H 3eJIeHeeT, .aepeBO TJJeeT, nHll(eBbIC npo-

.11YKTbI rHHIOT H T. .11.

Boo6ll1.e BOKpyr Hac H.aYT HenpepblBHble H3MeHeHHH Bell(eCTB. I1Hor.aa
9TH H3MeHeHHH He3HaIJHTeJ1bHbl, H pcaYJ1bTaT HX CKaabIBaeTC!I lJepC3 O'le!tb

,D,OJIroe BpeM!I, HHOr.11a npeBpall(eHH!I npOHcxo.a!IT Ha HalllHX rJ1a3ax.

B oKpY)l(aloll(eR Hac npHpo.ae H.11YT HenpepblOHbIe H3MeHeHH!I, npeopa"
u:r,eHH!I - HenpepblSHoe iJSUJIt:eHue.

B 3TOM eCTeCTBeHHOM H HenpephIOHOM .aBH)I(eHHH Bell(eCTQ. npHpOLlbl

npHHHMaeT caMOe .lI.e!ITenbHOe YIJaCTHe qeJIOOeK. KOTOphIR CTapaeTC!I OB.la.aCTI.
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eCTeCTBeHHblMH IlpOJJ.eCCaMH, M3Y'IaeT MX Ii, H3Y'IMB, 3aCTaBJIHeT IIX HTTH

B HY>KHOM .n:J1H Hero HallpaBJIeHHH. B03.n:eficTBYH Ha IlpHpO.n:y Ha CBOHX 3aBO-

,aax H <j>a6pHKax, B CBOMX J1a60paTopHHX, B KOJlX03aX M COBX03ax, 'IeJlOBeK

1l0.!llJHHlleT ee ce6e H 3aCTaBnHeT C1IY>KHTb CBOHM JJ.enIiM.

Be,aH HellpepbIBHYIO OOPbOY 3a OBJla.n:eHHe eCTeCTBeHHbIMI{ IlpOJJ.eccaMH,
lJCJlOBeK OCBOOO>K.n:aeTCII OT 1l0JlHorO 1l0.n:'II{HeHMH IlpHpo.n:e. lI.oCTI{>KeHMH
B 3TOM OTHOllIeHHI{ Bce BbIllie I{ BbIllie 1l0.n:HHMaIOT 'IeJlOBeKa Ha.n: Ilpl{po.n:ofi.
H OH 1l0CTellCHHO IlpeBpallI,aeTCH H3 pa6a IlpHpO.n:bI, BH.n:HllI,erO B IlpOHBJleHI{HX

IlpHpO.n:bI 60>KeCTBeHHbIe CHJlbI, B ee rOCllo.n:MHa; HO 3TH .n:OCTI{>KeHI{H 'IeJlo-

BelJeCTBO He Bcer.n:a MO>KCT 1l0JlHOJJ.eHHO HCIlOJlb30BaTb. 3.n:eCb Bce 3aBHCI{T
OT TOro, B '!bI{X OHI{ Haxo.n:HTCII PYKax. B cmpanax lmnUmallU3.Ma .n:OCTM-

>KeHI1I1 Hay KM M TeXHI{KH HCIlOJlb3YIOTCH .n:J1H TOro, 'ITOObI HeOOJlbllIaH 1CY't1Ca

h:anamallucm08 YCllelliHee BeJia KOHKypeHJJ.HIO M 60pb6y Ha 1>mpOBOM pbIHKe
H HenpepblBHO YBeJlH'IHBaJia CBOM rpOMa.n:HbIe 'IaCTHbIe KallI{TaJibi. MaccaM >Ke

TPy.n:IIllI,HXCH 3TO He TOJlbKO He IlpMHOCI{T OOJler'leHHH, HO, HaooopOT, He1{3-

Oe>KHO nopO>K.n:aeT Bce OOJlbllIYIO H 66J1bllIYIO HHllI,eTY H 6e3paOOTHJJ.Y.
KpoMe TOro, B KaIlI{TaJlHCTH'IeCKI{X CTpaHax MCIlOJlb3YIOTCII TOJlbKO TaKl{e

./i:OCTH>KeHHII HaYKH, OTKpbITMII, H300peTeHHH, KOTopbIe Bblro.n:Hbl KallI{TanH-

CTaM. Bce, 'ITO Morno ObI 1l0Bpe.n:HTb MX 'IaCTHbIM I{HTepeCaM, HCKYC-
CTBeHHO YCTpaHHeTCH, CKpbIBaeTCH, TOpM03HTCH, KaK Obi JJ.eHHO OHO HH 6blJlO

.n:J1H Bcex TPy.n:HllI,HXCII.
B coquCl/1UcmU'tec1Coii ::HCe cmpaHe Ka>K.n:oe HaY'IHOe .n:ocTH>KeHl{e cefi'lac >Ke

HCIlOJlb3yeTcH .n:J1H IlpaKTM'IeCKMX JJ.eJlefi H CTaHOBHTCII .n:OCTOIIHHeM 8cex

mpyoRUI,uXCR. 3TO Be.n:eT I{ YJlY'IllIeHHIO MaTepMaJlbHOrO I{ KYJlbTypHoro

YPOBHH llIHpOKHX Macc TPy.n:HllI,I{XCH H BoopY>KaeT HX .n:J1H c03HaTeJlbHoJ:t K

IlJlaHOBOfi oopb6bI 33 OBJla,aeHl{e IlpMpO.n:OJ:t. TOJlbKO B pYKax IlpOJIeTapHaT3
HaYKa MO>KeT 1l06e,aOHOCHO .n:BHraTbCH Bllepe.n:, lIaBaTb Te pe3YJlbTaTbI, KOTO-

pbIe OHa MO>KeT .n:aTb, M CTaHOBMTCH .n:eJ:tCTBMTeJlbHO MOllI,HblM opy.n:HeM
B oopb6e 'IenOBeKa C IlpHpo.n:ofi I{ B OCBOOO>K,aeHHI{ ero OT peJll{rM03HhiX

Ilpe.n:paccy.n:KOB, TOpM03HllI,I{X BCHKHfi Ilporpecc.

BOIlPOCbI .n:.nSl Il0BTOPEHHSI.

1. 4eM OTJlH'IaeTCH XHMHQeCKOe RBJleHHe OT cpH3HQeCKoro?
2. KaKHe THllbi XHMHQeCKHX npenpall{eHHfi Bbi 3HaeTe?

3. Ha30BHTe Bell{eCTBa, KOTopble Dbi pa3J1araJlH. 4TO Bbi 1l0JlY'IHJlH?
4. H306paJHTe npOlteJlaIlHble peaKUHH cxeMaMH.
5. llpHBeltHTe npHMep npHMeHeliHII peaKUHH pa3J101KeHHR B npoH3Do.'1CTBe.
6. npHBeltHTe npHMepbl peaKUIHI COeltHHeHHR.
7. IlpHOeltHTe npHMepLl XHMH'IeCKHX npeBpall1eHH.A lIa 6J1H3KOM BaM npoH3-

Bo,nCTBe.

II. BO.ll.A.

B 3a.n:a'lH XHMI{H BXO.n:HT H3Y'leHue Belll,eCTB, MX cBoficTB, COCTaB3 I{ XU-

MM'IeCKMX peaKJJ.Mfi.
lI.J1H TOro 'ITOObI 1l03HaKOMHTbCH C TCM, KaK M3Y'l31OTCH Belll,eCTBa,

OCTaHOBHMCH Ha O.n:HOM ollpe.ueneHHoM Bew.eCTBe H nonpooyeM M3Y<lMTb ero

oo.1Jee MJlH MeHee 1l0.n:pOOHO. B K3lieCTBC TaKoro Beu eCTBaB03bMCM caMoe

06blKHoBeHHoe BeLl.(eCTBO - 800Y,
1. BOJ(a 8 npHpOJ(e. Bo.n:a HBMleTCH 01l:HHM H3 caMbIX pacnpOCTpaHeH-

HbIX BellI,eC.JB. B >KH.n:KOM H TBCp.n:OM COCTORHIIIIX, B BHJJ:e Mope", 03ep, peK, CHera

If J1b1l:a, B01l:a 3aHMMaeT OKOJlO 71
0
/u 3CMHOlt nOBepXHOCTI1. OHa npOlllfTbiOaer
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3eMJIIO, rOpIlble nOpO.LJ:bl, HaXO.LJ:HTCH B BH.LJ:e napOB B B03.LJ:yxe, BXO.LJ:HT B CO-

CTaB )l{HBOTHblX H pacTeHHIt. B TeJIe lIeJIOBeKa BO.LJ:a COCTaBJI!leT OKOJIO 75°/0
Beca. B HeKoTopblX OBOlllax, KaK orYPUbl, BO.LJ:bl CO.LJ:ep)l{HTC!I 95010 H 60.1ee.

KOJIHlIeCTBo BO.LJ:bl 06blKHoBeHHo onpe-
.LJ:eJI!lIOT BblcYIlIHBaHHeM BellleCTB npH 100°.

PHC. 14. CYIllHJlblIblM: IllKa!jJ.

02ype4 95!Y.

COeK/lO 88.%

' 

Kopmorpe/lb 75%

fI1nco 75%

HU40 73.%

.1l.epeoo 45f6

PHC. 15. CO,llep}KaUHe BO,llbl (IIC3aIllTpH-
XOB.) B pa3,1H'IHblX npoJ(YKTax.

--J
d

a

t€f 
.

;.,.'
oe 

Ha pHC. 14 nOK33aH cnoc06 BblcYIlIHBaHHH, npHMeHHeMblfi B XHMH'IeCKHX

JIa60paTopHHx. BblcYIlIHBaeMoe BellleCTBO nOMelllaeTCH B lIalllKY, B3BeIllH-

BaeTCH H CTaBHTC!I Ha rrOJIKY cymU/lbflOZO mlCacjJa, HarpeBaeMoro ra30Bofi:

rOpeJIKofi: HJIH 3J1eKTpHlIecTBoM. TeMnepaTypa nOCTerreHHO nOBbllllaeTCSI

H rro.LJ: KOHeu nO.LJ:.LJ:ep)l{HBaeTCSI HeMHoro BbIllie 100°, nOKa Bec 4alllKH

C Belll.eCTBOM npH nOBTopHblX B3BelllHBaHHSlX He nepeCTaHeT YMeHblllaTbCSI.
Ha .LJ:HarpaMMe (pHC. 15) .LJ:aHO cO.LJ:ep)l{aHHe

BO.LJ:bl B pa3JIHlIHbiX paCTHTeJIbHblX H )l{HBOTHbIX

npO.LJ:YKTax.

npHpO.LJ:HaSi BO.LJ:a HHKOr.LJ:a He 6blBaeT

BrrO.1He lIHCTOfi. B Helt MorYT CO.LJ:ep)l{aTbCSI

KaK HepaCTBopHMble npU.Mectl, HHOr.LJ:a 3aMeTHbie

Ha-rJIa3, Tal< l<aK OHH .LJ:eJIalOT BO.LJ:Y MYTHOfi:,
TaK H paCTBOpHMble. npHCYTCTBHe paCTBOpH-
MblX npHMecefi no BHelliHeMY BH.LJ:Y BO.LJ:bl

06blllIlO He3aMeTHO. Bo,u.a 1\I0)l{eT 6blTb 6ec-

lI.BeTHa H rrp03pallHa, HO rroCJle BbmapHBaHHSI

.LJ:aeT ocmamolC. TaKaSi BO.LJ:a lIaCTO 06pa3yeT
HaKHnb B KOTJIaX Ii caMOB3pax.

HepaCTBopliMble Beu eCTBa, CO.LJ:ep)l{alll.HeCSI B BO.LJ:e B BIi.LJ:e MYTH, HJlH,

KaK rOBopHT, "BO B3BellleHHOM" COCTOSlHHH, HJlH B BH.LJ:e cycneft3UU (UIOBO,
B3S1Toe H3 JIaTHHCKoro H3blKa H HMelolllee TO )l{e 3HalleHHe, liTO H C.10na

"BO B3BemeHHOM COCTO!!HHH"), Mory'!' 6blTb caMble pa3Ho06pa3Hble: MeJlb-

lIal1ll1He lIaCTH4lm neCK3, rJl 11 Hbl H .LJ:PYrJ1X ropHblX nopo.LJ:, OCTaTKH paCTeHlifi
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PHC. 16. BCTpe'laIOIll.HCCH B BOlIe

60JlC3HeTBopllbie MI1KpOOpra-
IIH3MbI (YBe.1H'IellHble

B 300 pa3).
a - 6aKTep>ll' Tl'lcjJa, 6 - 6aKTepl'll'l
xonepbI, 8-cTaq:m..l0KoKKH, Dbl3blsatO...

utue HarlloellHe.



H >KHBOTHbiX H, HaKOIlCU, >KHBbIC MHKpOeKOm!1ICeKHC eYIUCeTBa- pa3J1HIIHbfC

HH<PY30PHH, 6aKTCpHH H npOIlHC MHKpOOpraIlH3MbI. CpC,llH HHX MOrYT 6bITb
H TaKHC, KOTOpblC !IBJlHIOTeH npHIIHHOIi pa3J1HIIHbIX 3a6oJICBaHHIi,- OO./le3He-

m80pHble MHKpoopraHH3MbI (pHe. 16).

BOJIa HMeCT zpoMaoHoe 3Ha'tel/Ue B HameA JKH3I1H. MbI nOJlb3yeMcil DoltoR ltJlII

nHTbll, )1,111 I1pIirOTOBileIlHIl mm(H, ltiUl MbITbll, ltJIII YCTpoRcTBa ROJIIIIIOrO OTOnJIeHHIl

H T. It. BC3 BOltbl lIeMblCJIHMO CeJIbCKOe X03I1RcTBO, TaK KaK BOlta He06xoltHMa H ltJIIi

paCTellHIi Ii JIJIII 1KIIBOTllbIX. BOJIa peK, 03ep H MopeR .!IaeT HaM Ylt06Hble H caMble

ltemeBble nYTH co06meHHII. Mbl nOllb3yeMCI! BOltOIt KaK ltBHraTeJIbHOR CHJlolt He

TOlIbKO .!IIII! MeJIbHHLI, 110 H ltJII! TaKHX rpaH.!IH0311b1X cOOPYJKeHHR, KaK ,U,Henpor3C,
BOJlXOBr9C H T. II., rlte nalteHHe BOJIbI HCIIOJIb3yeTCI! ltJII! IIoJly'!eIlHIl rpOMaltHbiX
KO. H'!CCTB 9JICKTpH tieCKofi 9HeprHH. Bolta He06xoltHMa npH nocTpofiKax, JIJlI! aaMe-
WHDaUHII rJIHHW, H3DeCTH, LleMenTa.

PHC. 17. fOpOltCKOfi (jmllbTp B pa3pC3e_

TlO'!TH I1H OJlHO npoU3800cm80 He MOJKeT 060fiTHCb 6e3 BOJIbi. BOJ{a HymHa ltJlI!

napODblX KOT,10D H Typ6HII, ,llJIII pa3J1H'!1I0ro pOlta XOilO.!IH. bIlIlKOB,ltJIIi paCTDopellHIl

pa3JIH
tlllbiX DCII(CCTD, JIIII! I1pOMbIB8HHI!, OTMblBaHHI!, pa3Ma'!HBaHHH, It/III KpameHHII,

JIy6JIellHI! H T. It.
. .

2. OIJHCTKa BO.ll.bl H $H3HQeCKHe cBoAcTBa IJHCTOH BO.ll.bI. 11 ,llll!l

TIHTbH H ,llIlH MHOrHX npOIl3Bo.a:CTB npHpO,llHYIO BO,llY npHXO.ll.HTCH o'tUUI,amb.

LI.JlH OT.a:CJICHHH OT BO,llbI

B3BcweHHbIX npHMeeeli ec

<PHJlbTPYIOT. LI.JlH <pHJlbTpO-
BaHHH BO,llbi 06b1I1HO npH-
MCHHIOTeH nceOIlHbIC <pHJIb-
TpbI. B 60JIbWHX ropo-
,llax neCO'lHble ifJU./lbmpU
yeTpa lBaIOTC!I rpOMa,llHbiX

pa3McpOB, nllOma,llbIO ,ll0

HCeKOJIbIUlX reKTapoB. Dpo-
CTef.\wMc nceOIlHblC <pHJlb-
TPbl - 3TO BbIpbITbiC B 3eM-

JIC 6aeeeliHbI, 06JI01KCHHblC
HC nponymalOw.HM BO,llY Ma-

TcpMa.'IOM (u.eMcHToM), KPbl-
TbIe eBO,llaMH, nOBCpx KOTO-

pbIX HaebmaCTeH eJIoft 3CM-

JIH, npC,llOXpaHHIOw.HIi BO,llY
01' HarpCBaHHH JICTOM H 01' 3aMcp3aHHH 3HMOIO. B 6aeecAHbI nOMcw.aCTCH

elloli nceKa. «PHJIbTPYIOW.aHC!I BO,lla c06HpaeTcH B pacnOJIO>KCHHblC Ha ,llHC

TPy6bI, no KOTOpbIM nocTynacT B BO,llOnpOBO,ll (pHe. 17 M 18).
«PHJlbTpOBaHHc IICpC3 nceOK HC BnOJlHC oCB060>K,llaCT BO,llY 01' MHKpO-

opraHM3MoB. D03TOMY B MCCTHOCTHX, r,llC B BO,llC MHoro 60JIC3HCTBOpHblX
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PHC. 18. BllYTPCHHHfi BHlt rOpOltCKOrO cpll,1bTpa,
I13 KOToporo YJIa,1eH IIeCOR (no rjJoTorpaIfJlm).



MHKpoopraHH3MOB (KaK B JIemmrpa.ll.e). BO.ll.Y Ha BO.ll.OnpOBO.ll.HblX CTaH HSlX.

KpOMe 4IHJlbTpOnaHHH, ellle 06e3Bpe>KHBa1OT npH6aBKoit pa3,1H'JHbIX y6HBalO-
lllHX MHKpOOpraHH3Mbl (.lI.e3HHIfJH HPYlOlllHX) Bew.eCTB. KaK XJlOp

I
(XJlOpHpO-

BaHHe BO.ll.bl).
ECJlH BO.ll.a He 06e3Bpe>KHBaeTCH HJlH He.ll.OCTaTOqHO OOe3Bpe>KHBaeTCII

XHMHGeCKHM cnoc060M, TO, .lI.JlH TOrO 'JT06bl y6HTb 60Jle3HeTBopHb!e opra-

HH3Mb!, BO.ll.Y nepe.ll. ynoTpe6J1eHHeM KHnSiTHT.

Bno/me ttucmylO, He CO.ll.ep>KalllYIO HH B3BerneHHblJC; HH paCTBOpeHHb!X
BellleCTB, BO.ll.Y MO>KHO nOJlyqHTb neperoHKolt, HJlH .lI.HCTH,1J1S1L1,Helt (iJucmU/l-
/lUp08aHHQJl 8oiJa), C KOTOpOIt Mbl Y>Ke 3HaKOMbl (CTp. 4-5).

HanOMHHM fjJu3Uttec1Cue cBoii.cm8a 'JHCTOIt BO.ll.bl, KOTopble .lI.OJl>KHbl 6b!Tb

3HaKOMbl H3 KYPCOB eCTeCTB03HaHHH Ii IfJH3HKH.
YiJe/lbHblU Bee BO.ll.bl npHHHMalOT 3a e.ll.HHHLI,Y. BO.ll.a 1Cunum "PH 100° U,

aa.Mep3aem npH 0°.

1l,Bem 80iJbl. Mbl CqHTaeM BO.ll.Y 6ecLI,BeTHolt, HO Ha caMOM .lI.eJle OHa

cBeTJloro.Tly60ro  BeTa H TOJIbKO B TOHKOM CJIoe Ka>KeTCH 6ecLI,BeTHo1t,
nO.ll.06Ho O!<OHHOMY CTeK,1Y (eCJlH nOClY.OrpeTb Ha KYCOK CTeKJla C pe6pa,
TO HCHO BH.lI.HO, 'JTO CTeKJlO HMeeT 3eJleHOBaTblit HJlH CHHeBaTbllt  BeT).

Brcye 8oiJbl. qHCTYIO .lI.HCnIJIJlHpOBaHHYIO BO.ll.Y, no cpaBHeHHIO C nHTbeBott

BO.ll.OIt, Mbl Ha30BeM HeBKYCHolt. KmOlieBaH H Bo06u e XOpOIlJaH nHTbeBaH

BO.ll.a Ka>KeTCH HaM BKYCHOIt nOTOMY, 'JTO B Hett CO.ll.ep>KaTCH paCTBOpeHHb!e
COJIH H ra3bl; COBeprneHHO >Ke 'JHCTaH BO.ll.a -- HeBKYCHa.

BO.lI.a n,10XO npOBO.ll.HT men/lO H nOqTH He npOBO.ll.HT 3/le1Cmputteem8a.
3. BO.ll.a- pacTBOpHTeJlb. BO.ll.a HBJlHeTCH paem80pUme/leM .lI.JlH OqeHb

MHOrHX Bew.eCTB KaK TBep.ll.blX, 'TaK >KH.II.KHX H ra3006pa3Hblx.
Mbl Y>Ke BCTpeqaJlHCb C paCTBopaMH H 3HaeM. 'JTO paCTBopOM MOIKHO

C'JHTaTb >KH.lI.KOCTb, CO.ll.ep>Kaw.ylO nOCTopOHHee Bew.eCTBO. HO COBeprneHHO

O.ll.HOpO.ll.HYIO. B KOTOpolt HeJlb3H o6HapY>KHTb HHKaKHX B3BerneHHblX 'JaCTHLI,

H HHKaKott MYTH. B 06bl.ll.eHHoit *H3HH paCTBOpOM qaCTO HenpaB\iJlbHO Ha3b!-

BalOT pa300,1TaHHYIO n nO.lI.e M3BeCTb \iJlH pa300,1TaHHYIO r,1liHY. 3TO, KOHeqHO.
He paCTBOpbl, a B3Bem, cyeneH3uu (CTp. 13).

Bew.ecTna MO>KHO pa3.lI.eJlI1Tb Ha xoporno paCTBOpMMble, Ma.T1O pacTRopH-
Mble Ii HepaCTBOpI1Mble.

3a,!l,aqa. nOJlY'lliTe Y rrper:OJJ:anaTe.11I npo6HpKH C oTMepcHHbIMH KOJlI:flICCTBaMH
BOltbi H paCTBopHTe 0 HIIX pa3J1II'IIIblC Obl.LIallHble npCnOltaBaTeJleM TOCpltbie OCIl{ecrna.
B npo6HpKH, rlte D3IITbIe BCl.I{eCTDa paCTooplI.1HCb HaueJlO, npH6aBJllIilTe. HX nOHe-

MHory el.l{e ltO Tex nop, nOKa OIlH He nepCCTaHYT paCTBoplITbCII. Bce BpeMIi npOltOJl-
1KaH B36alITloIDJTb paCTOOp.

HarpeltTc 1KHltKOCTb D np0611pKax C Bel.l{eCTDaMII, He paCTDOpHlHIIIIMHCg HaneJlO,
nOqTH ltO Kl1nCIlHH (He KHnIlTHTe!) 1'1, eC1l1l Bel.l{eCTBO paCTDOpHTCJI, npl16aOJllIflTe
el.l{e. OXJlaltl1Te pacTBdpbl, nO:JyqCHHbIe npH Harpeoamm, H Ha61I1O.LIaATe 3a pe3ynb-
TaTOM.

XapaKTepll3yfiTe paCTilOpllMOCTb ltalIllbiX 811M Bel.l{eCTn (XOpOIllO paCToopHMoe,
MaJIO paCTDOpIlMOe, IICpaCTDopHMoe).

MO)f(HO JIB oel.l{ecma, KOTopble npH B36aJlTblBalIHH H nocne HarpeoalIHH ne

paCTOOpHJlIICb, Cql:lTaTb ucpaCTRopHMblMH? MOJKeT 6b1Tb, OIIH XOTII UCMnoro pac-
TBOpHIOTCII? IloltYMafiTC, KaK pClllITb STOT Donpoc.

PaCTBOP. B KOTOpOM .lI.aHHOe Bew.eCTBO npll .lI.aHHott Te mepaTypeY>Ke
60,1ee He paCTBopHeTCH, Ha3blBaeTCH - HaCbllUeHHbdi paCTBOp.

1 Xnop -II.lI.OOHThlfi ra3. C OO.LIofi XiIOp rrOCTenCHIIO 06pa3YCT CO.1i1I1YIO KHCiIOTY,
cna6hIA paCTBOp KOTOpofi ,Il.iI1l lIac 6e3Bpe,ll.en.

/
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llnR 60nbllHIHCTB3 TBepJJ.blX Bell(eCTB C IIOBblWeHHeM TeMIIeparypbl pac-

TBOpMMOCTb YBeJIM'IHBaeTCR.

PaCTBopHMOCTb ltaHHOrO Bell(eCTBa IIPH ./laHHoti TeMIIepaType MO>KHO

X3paKTepH30BaTb 'IHCnOM rpaMMOB Bell(eCTBa, cnoc06HblM paCTBopHTbCR

B 100 z paCTBopHTenR. 3TO 'IHCnO H33blBaeTCR ICo3fjjUlJ,UeH1ll0.M pacmsopu-
.Mocmu MnM IIpOCTO paCm80pU.MOCmbl0 ./laHHOrO Bell(eCTBa.

PaCTBopMMOCTb pa3nH'IHblX Bell(eCTB BeCbMa pa3nH'IHa. TaK, B 100 Z

B0ltbl npH 20° MO)l,[eT paCTBOpHTbCR 200 z caxapa, 36 Z IIoBapeHHoti COJIH,
31 z cenHTpbl, 23 Z MeltHOrO Kynopoca, 0,2 Z mIIca H T. ./l.

YBenH'IeHHe pacTBopHMOCTH OT HarpeBaHHH ./lnR pa3nH'IHblX Bell(eCTB

pa3nH'IHo. PaCTBOpMMOCTb cenHTpbl YBenH'IHBaeTCR 3Ha'IHTe.lbHo, IIoBapeH-
HOU conM - O'IeHb Mano.

KpoMe BO./lbl, H ./lpyme >KH./lKOCTH MorYT 6blTb paCTBOpHTenHMH. TaK,
pa3nH'IHble >KHPbl xopomo pacTBopRIOTCR B 6eH3HHe, CMonbl - B cIIMpTe
H B CKHIIH./lape, HeKoTopble MeTannbl - B PTYTH H T. II. DpH 3TOM, ecnH

Bell(eCTBO xopowo paCTBOpReTCR B O./lHOM paCTBOpHTene, OHO MO>KeT COBCeM:

He paCTBopHTbCR B ./lpyrOM. BceM H3BeCTHO, 'ITO >KHPbl, XopOWO paCTBOpHIO-
ll(HeCR B 6eH3HHe, COBceM He paCTBopRIOTCR B BOlte. PaCTBOpHMOCTblO >KH-

pOB H Macen B 6eH3HHe IIonb3YlOTCR Ha IIpaKTHKe ./lJIH BbIBO./l3 IIRTeH.

PaCTBOpHMOCTblO CMon B CIIHpTe
- ./lJIH IIpHrOTOBJIeHHH JIaKOB H IIOJIHTYP

H T. ./l.

Bell(eCTBa, paCTBopHMOCTb KOTOpblX OT HarpeBaHHH YBeJIH'IHBaeTCH, IIPH
OXJIa>K./leHHH paCTBopa CHOBa BbI./leJIRIOTCH. OHH O'IeHb 'IaCTO Bbl./lenRIOTCR
B BH./le KpHCTannOB - MHororpaHHHKOB, TeJI, OrpaHH'IeHHbIX IIJIOCKHMH

IIOBepXHOCTHMH.

. Onwm 1. 4T06bl IIOJIY'IHTb KpYIIHble KpHCTanJIbl, paCTBOpHTe IIPH-
HarpeBaHHH B KOJI60'IKe 10 z CeJIHTpbl B 13 C.M

a
BO./lbl, BblJIetiTe rOpH'IHtI

pacTBop B cTaKaH, IIpHKpotiTe ero 6YMa>KKQtI H ./laUTe Me./lJIeHHO OXJIa)\{./laTbCR.
Ha ./lHe CTaKaHa IIORBnRIOTCH KpHCTaJInbl B BH./le TOHKHX IIpH3M. .

. Onwm 2. DpHroToBbTe p3CTBOp IIoBapeHHoU conH, H3Cblll(eHHblti IIP"
06blI<HOBeHHoti TeMnepaType. Kor./la COJIb IIepeCTaHeT paCTBopRTbCH, HarpetlTe

paCTBOp. Bbl He 33MenlTe, 'ITo6bl paCTBopHMOCTb YBeJIH'IH,laCb 3H3'IliTeJlbHO.

llnR npOBepKH CJIeUTe rOpH'IHtI paCTBOp C OCa./lKa B CTaKaH H ./laUTe OXJI:l-

./lUTbCH. KpHcTanJIOB BblIIa./laeT O'leHb Mano.

llatiTe CTaKaHY C OX.la>K./lalOll(HMCR paCTBopOM IIOCTORTb HeCKOJlbKO

./lHeti. Do Mepe HCIIapeHHR BO./lbl KOJIH'IeCTBO Bbl,ll.eJIHBWHXCR KpHcTa.1J10B

YBenH'IHTcH H OHH C,lI.e.13IOTCH 60JIbwe. .

Bell(eCTB3 MorYT Bbl./leJIHTbCH H3 pacTBopa B cpopMe KpHCTaJIJIOB He TOJlbKO

IIPH OXJIa>K./leHHH HaCblll(eHHOrO paCTBopa, HO H IIPH Me./l.'1eHHOM HCIIapeHliH
H3 p CTBopaBOll.bI IIPH 06blKHoBeHHoti TeMnepaType. 3THM IIOJlb3YlOTCR ./lJ1H

IIOJIY'IeHHR COJIH H3 MOpCKOtl' BO./lbl, H3 BO./lbl COJIRHblX HCTO'lHHKOB.

PaCfBopeHHeM H BbllteJIeHHeM H3 paCTBopa paCTBOpeHHOro Bem,eCTBa

nOJIb3YIOTCH B JIa60paTopH!lX ,lI.JIH OT.lI.eJIeHH!I paCTBOpHMblX Bell(eCTB OT

HepaCTBOpHMbIX.

3aJl,a'la. Ilonp06yfiTe O'lHCTHTh He'lHCTYIO nOBapellllYIO COJlh OT HepacrnopHMblX

npHMeceH. 06ltYMafiTe XOjI pa60Tbi H nocoBeTyATecb C npenOltaBaTeneM.

DpH Bbl./leJIeRHH H3 paCTBopa cpa3Y 60JIbWOrO KOJItI'IeCTBa KpHCTanJIOB

OHH KaK 6bI MewalOT paCTH ./lpyr ./lpyry H IIOJIY'IaIOTCR HenonHblMH. Ho eCJIH
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Bbl6paTb Oll.HH He60nbmoA, xopomo 06pa30B3BmHAcSi KpHCTann, oT4enHT&
OT OCTanbHb/X If nOMeCTHTb B HaCb/llI.eHHb/R pacTBop COOTBeTCTBYlOllI.erO
Belll.eCTBa, HanpHMep, nOll.BeCHTb Ha HHTKe (PHC. 19), TO

Belll.eCTBO Bb/lI.enSieTCH, rnaBHblM 06pa30M, Ha nOll.BemeH-

HOM KpHCTanne. KpHCTann nOCTeneHHO H COBepmeHHO
paBHOMepHO YBenH'IHBaeTCSI, coxpaHHH CBOIO nepBOHa'lanb-

HYIO q,OPMY.
EcnH KpHcTanny HH'ITO He MemaeT npaBHnbHO paCTH,

TO OH CO Bcex CTOpOH OKa3blBaeTCSI OrpaHH'IeHHb/M n./lO-

CTCU.MU n08epXflOCmll.MU, Zpaflll.MU, npH'leM Kamll.b/e lI.Be

COCell.HHe rpaHH 06pa3YIOT lI.Pyr C lI.pyroM onpelteneHHble

lI.ByrpaHHb/e yrnbl, nOCTOSlHHble lI.nSl lI.aHHoro" Belll.eCTBa. PHC. 19. POlUe-

<l>opMa, B KOTopoR KpHcnnnH3yeTcSI lI.aHHOe Belll.eCTBO, RHe KpHCTaJilla.

cnymHT lI.nSl Hero xapaKTepHblM npH3HaKOM; HanpHMep,

-nOBapeHHaSi conI. KpHCTannH3yeTcSI B q,opll1e lCy608 (pHC. 20, 0), KBaCUb/-

B c}JopMe oICmaaopo8 (6), L"enHTpa- B q,opMe npU3.M (B), ropbKaSl, H1Hl

cepHOMarHH BaSl, Conb - TaKme B q,opMenpU3.M (z), Mell.Hb/A Kynopoc-
B BHlI.e COBCeM HHOR q,OpMb/
npU3.M (0).

<l>opMa l<pHCTannOB He HB-

nHeTCSI 'IeM-TO cnY'laAHblM.
YaCTH'IKH BeIiI.ecTB, 06pa3YII
KpHCTanJIH'IeCKHe Tena, paeno-
JIaralOTCII B npOCTpaHCTBe onpe-

lI.eneHHblM 06pa30M. MomHo
HaATH pHlI. 3aKOHOMepHOCTeA,

KOTOpb/M nOll.'IHHIlIOTCII q,op-
Mb/ KpHCTannOB, H pa311.enHTb
KpHCTaJinb/ Ha HeCKOJIbKO

onpell.eneHHblX n CHCTeM"". H3Y'leHHeM KpHCTalIlIOB 3aHHMaerCII HaYKa ICpU-
cma./l./lozparftUIl.

DOMHMO BHeUlHeA q,OpMb/, KpHCTannbl HMelOT H lI.pyrlfe xapalCmepflble
oco6eflHocmu. TaK, Belll.eCTBO B KpHCTalIne, 6Yll.Y'lH BO

Bcex CBOHX '1aCTIIX XHMH'IeCKH Oll.HOpOll.HbIM, 061Iall.aeT,

.0ll.HaKO, no pa3nH'IHb!M HanpaBlIeHHHM HeOll.HHaKOBblMH
q,H3WleCKHMH cBoAcTBaMH. .lJ.nll Toro 'IT06b/ nOHCHHTb

STY oc06eHHoCTb KpHcnnnOB Ha npHMepe, npell.CTaBHM
ce6e, 'ITO H3 KaKorO-lIH60 KpHCTalIlIa Bblpe3aHO He-
CKOlIbKO CTepmeHbKOBOll.HHaKOBblX pa3MepOB, HO TaKHM

06pa30M, '1TO HanpaBlIeHHII HX B Telle KpHCTalIna ne-

peceKalOrCII Memll.Y c060A noli. pa3nH'IHb/MH yrnaMH
(pHC. 21). DpH HCClIell.OBaHHH STHX cTepmeHbKoB OKa-

3b/BaeTCII, '1TO OHH pa3JIaMblBalOTCII He Oll.HHaKOBO JIerKO

H noli. pa3nH'IHb1MH yrlIaMH, 061Iall.aioT pa3nH'IHb/MH
OnTH'IeCKHMH cBoAcTBaMH, pa31IH'IHblMH TenlIOnpOBOll.-
HOCTHMH H T. 11..

Bo MHOrHX KpHCTalInax pa31IH'IHe CBoAcTB B pa31IH'IHb/X HanpaBneHHllx

pe3Ko CKa3b1BaeTCII B T3K H!l3b/BaeMOA cnaAHOCTH, COCTOHll(eA B TOM, 'ITO

KpHCTalIlIb/ nerKO p'aCKanb/BalOTCII no HeKOTOpb/M onpell.eneHHblM HanpaBlIe-
HHIIM. TaK, HanpHMep, KYCOK KaMeHHoA COlIH npH pa36HBaHHH paCKanb/BaeTCSI

2 BePXOBCltllit-593. 11
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PHC. 20. <t>OpMbI KpHCTaJlJlOB.
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PHC. 21. CrepJKeRIr-
KH, Bblpe3aHHble H3

KpHCTaJIlla nOBapeu-
HO COIIH.



110 B3aHMHO nepneH.n.HKymlpHblM nnOCKOCTIlM, TaK '1TO nonY'IeHHble KyeKH
MMelOT 06bIKHOBeHHO q,OPMY napannenenHne.iI.oB. npeKpaCHbiR npHMep cnan.

HOCTH npe.n.CTaBnlleT cnlO.n.a, KOTopall, KaK H3BeCTHO, JIerKO pa3.n.eJIlleTCII Ha

TOHKHe nnaCTHHKH.

Ha OCHOBaHHH onHcaHHblX CBOltCTB KpHCTannOB Mbl MomeM
i
Ha3blBaTb

Bew.eCTBO KpHCTaJlJlH'IeCKHM H B TOM cnY'Iae, eenH OHO He HMeeT ifJOPMU
KpHCTanna.

Bew.ecTBa, B KOTOpbIX MbI He MomeM 06HapymHTb npH3HaKOB KpHCTan-
JIOB, Y KOTOpblX cBoRcTBa no BceM HanpaBneHHIIM o.n.HHaKOBbI, MbI Ha3b/BaeM

HeKpHCTaJlJlH'IeCKHMH HJlH aMopcpHblMH (OT rpe'leCKOrO CJlOBa ftaMOpcpOC"-
6eccpopMeHHbllt). npHMepaMH aMopcpHb/X Bew.eCTB MorYT CJlymHTb: CTeKno,

LleJlJlynOH.n., menaTHHa, CMOJla, rYMMHapa6HK H T. n.

I1CKYCCTBeHHO MomHO npH.n.aTb KYCKY CTeKJla CPOPMY Ky6a H OTwnHcpo-
BaTb ero rpaHH. C ltpyroR CTOpOHbI, MomHO JlHIllHTb KpHCTaJlJl nOBapeHHOn
COJIH nJlOCKHX rpaHeR, HanpHMep, npH.n.aB eMY cpopMY wapa. TeM He MeHee,
JlerKO 06HapymHTb, '1TO B nepBOM CJlY'Iae, HeCMOTpH Ha BHemHIOIO q,OPMY
KpHCTaJlJla, Mbi HMeeM Bew.eCTBO aMopcpHoe, BO BTOpOM

- Bew.eCTBO KpHCTan-

nJ.llleCKoe. npH Yltape CTeKJlSlHHbIIt Ky6 6y.n.eT paCKaJlblBaTbCSI Ha KYCKH

Heonpe.n.eJleHHOR cpOpMbI, Tor.n.a KaK Illap H3 nOBapeHHolt COJIH 6y.n.eT paCKa-
JlblBaTbCII no HanpaBJleHHIIM BnOJIHe onpe.n.eJleHHblM H .n.aBaTb KyeKH npaBHJlb-
HOlt q,OpMbI (napaJlJleJlenHne.n.bl).

BeCbMa MHorHe aew.eCTBa H3BeCTHbI H KaK aMopcpHbIe Bew.eCTBa H KaK

KpHCTaJIJlH'IeeKHe. n03TOMY rOBopllT, '1TO Bew.eCTBa MorYT Haxo.n.HTbCH
B ICpUCma.lUUrteaWM U aMoprjJHOM cocmORHURX. TaK, H3BecTHbiit HaM '1epHbIU
nopoillOK OKHCH Me.n.H eCTb OKHCb Me.n.H B aMopcpHOM COCTOSlHHH. Ta me'

OKHCb Me.n.14 BCTpe'laeTCII B npHpo.n.e B KpHCTaJlJlH'IeCKOM COCTOSlHHH, B BH.n.e

TaK Ha3b1BaeMolt 'lepHoR Me.n.HoR py.n.bl. rameHaSi H3BeCTb nOJlY'laeTCII
06b/KHOBeHHO B aMopcpHOM COCTOIIHMM, HO MomeT 6bITb nOJIY'IeHa TaKme

B BH.n.e 6J1eCTSlIllHX Ky6H'IeCKHX KpMCTaJlJlOB.
I<pHCTaJlJlbI MorYT nOJlY'IaTbCII He TOJlbKO U3 pacm80p08; HO H npu

3acmbl8aHUU :HCuiJ1mx 8ew,ecm8 (Jle.n.- BellleCTBO KpHCTaJlJlH'IeCKOe; npn
3aCTWB3HHH paCnJIaBneHHbIX MeTanJlOB o6pa3yeTcH Macca KpHCTa nH'IeeKOrO

CJlOmeHHSI), npu OX.Ila:HCiJeHuu nap08 HeKOTOpb/X Belll.eCTB (KaK, HanpHMep,
Ho.n.a), npu HelComopblX XUMUrteclCUX peaICIJ,URX.

)KuiJlCocmu MorYT paCTBOpHTbCH B ltpyrHx mHltKOCTSIX nH60 B JIIo60it

nponopLlHH, KaK cnHpT H BO.n.a, KepoeHH H 6eH3HH H T,. n.; JlH60 MorYT
COBeeM He paCTBOpSiTbeH, KaK PTYTbH Bo.n.a, MaCJJO H Bo.n.a; JlH60 B HeKO-

TOpblX CJlY'lallx, KaK, HanpHMep, Bo.n.a H eepHbllt 3CPHP, paeTBoPflIOTCSI .n.pyr
B .n.pyre '1aCTH'IHO.

. Onbtm 3. B360JlT3ItTe MaCJlO e BO.n.OIt H ltaRTe nOCTORTb. MacJlo

BCnJIbIBaeT HaBepx. .

.IJ.n1l Toro '1To6bI y6e.n.HTbcH, '1TO Za3bl MorYT paCTBopSlTbCII B BO.n.e,

npo.n.enaltTe cJle.n.YlOllI.HA OnblT.

. Onwm 4. HanOJlHHTe cDemeR BO.n.OIt H3 Bo.n.onpoBo.n.a HJIH H3 KOnO.l1l{a

npo6HpKY .n.oBepxy, onyeTHTe OTBepeTJIeM B CTaKaH C Do.n.oR H KOHel.{

HarpeBaRTe, KaK nOKa3aHO Ha pHe. 22 (He KHnHTHTe). B BepXHeR '1aCTH

npo6HpKH c06HpalOTCH nY3bJpbKH BbJ,Ae,1HBWeroeH H3 BO.n.bI B03.n.yxa. .
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I1TaK, BO.ll.a - Bew.eCTBO CJlOj!{HOe. rIpH pa3J10j!{eHHH BO.ll.bl nOJlyqaIOTCiI
08a 06neMa 8000pOOa H OOUH 06neM KU Aopooa.

To, qTO BO.ll.a - Bew.eCTBO CJlOj!{Hoe, MOj!{HO 3aKJlIOqHTb He TOJlbKO Ha

OCHOBaHHH onbiTa C nponYCKaHHeM lIepe3 BO.ll.Y 3J1eKTpHqeCKOrO TOKa, HO

H Ha OCHOB3HHH peaKll,UU Mej!{.lI.Y BOltO H HeKOTopblMH MeTaJlJlaMH.

. Onblm. B np06HpKY C He60JlblllHM KO-

JlHQeCTBOM BO.ll.bl, 1-2 CM:" 6pOCbTe w.enOTKY

CTpYj!{eK MeTaJlJla f(aAbll,UIl H BbI.lI.emIIOw." CII
r33 HCnbITa Te 33j!{j!{eHHOIt JlYQHHKO .3TO -

8000pOO.
4TO j!{e 3a 6eJloe Bew.eCTBO nOJlY ijJlOCb

BMeCTO KaJlbllHII? 3TO Bew.eCTBO - 3HaKOMali
BaM zauteHall U38ecmb. Bbi B 3TOM JlerKO MO-

j!{eTe y6eltHTbCli Ha onbiTe. D.06aBbTe B npo-

6HPKY, B KOTOpO Bbi .lI.e CTBOBaJiH BO.ll.O Ha

KaJlbllH , HeMHoro BO.ll.bl, CHJlbHO B360JlTa Te

H OT<pHJlbTPY Te QaCTb paCTBopa BO BTOPYIO
np06HpKY. 4T06b1 y6e.ll.HTbCII" QTO OT<pHJlbTpO-
,BaHHali j!{H.lI.KOCTb eCTb H3BeCTKOBali BO.ll.a, T. e.

paCTBOp H3BeCTH B BO.ll.e, npO.ll.YBa Te Qepe3
BO.ll.Y no TPy60QKe Bbl.ll.blXaeMbl B03.l1.YX - BO.ll.a

MYTHTCII. .

113BecTb - Bew.eCTBO CJlOj!{Hoe. B COCTaB ee

BXO.ll.HT KaJlbllH , KOTOpblM Mbi .lI.e cTByeM Ha

8O.lI.Y.
PeaKllHIO Me>K.lI.Y KaJlbllHeM H BO.ll.O MOj!{HO H306pa3HTb TaK:

BO.ll.a + KaJlbllH = H3 eCTb+ BO.ll.OpOlt.

To, QTO BO.ll.a - Bew.eCTBO CJlOj!{Hoe, 6b1J1o BnepBble .lI.OK33aHO 3HaMeml-

TblM <ppaHLlY3cKHM YQeHblM A. JI a BY a 3 b e (Lavoisier, 1743-1794)
B KOHLle XVIII B.

AHTyaH JIopaH JI a BY a 3 b e
(Antoine Laurent Lavoisier)

1743-1794.

PHC. 24. npH60p JIaoya3be ,l!.1I1 pa3,10)KeIlHJI BO,l!bI.

JIaBya3be TaKj!{e Ha61110.o:aJl peaKLlHIO Mej!{ltY BO.ll.O H MeTaJlJlOM. TO.'1bKO
OH 6paJi He KaJlbLlH , KOTOpbl TOr.ll.a ew.e He 6bIJI H3BeCTeH, a j!{eJle30.

}l{e.'1e30 BCTynaeT B peaKllHIO C BO.ll.O TOJlbKO B H3KaJleHHOM COCTOIIHHH.

Ha pHC. 24 H306paj!{eH npH60p JIaBY33b-e.
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TIapbl BO.nbl, KHneBlliclt B peTopTe A, npoxo.nHJlH '1epe3 HaKaJleHHYIO
Ha mapOBHe meJle3HYlO Tpy6KY B. BbI.nemlBlliHltcH npH peaKUHH MemltY
BO.nOIt H meJle30M BO.nOpO.n C06HpaJlCH B cocy.ne C; napbl BO.nbl, He ycneBlliHe

BCTynHTb B peaKUHIO C meJle30M, OXJlam.D:aJlHCb B XOJlOltHJlbHHKe D, H BO.D:a

C06HpaJlaCb B CKJlHHKe E.

JlaBya3be 06HapymHJI, 'ITO meJle3HaH TpYOKa nOKpbIBaeTCH BHYTpl'l 'Iep-
HblM CJlOeM. 3TO - COe.D:HHeHHe meJle3a C KHCJlOpOltOM, MarHHTHaH OKHCb-

meJle3a (npHTHrHBaeTCH MarHHTOM).
PeaKUHIO Me>K.ll.Y BOltOIt 'HmeJ!e30M MomHO H300pa3HTb TaK:

Bo.na + meJle30 = OKHCb meJle3a + BO.!lOpO.n.

TIpOHcxo.nHm.aH Memlty BO.!lOIt H MeTaJlJlOM peaKUHH He HBJlHeTCH HH peaK-
UHelt COe.!lMHeHHH, npM KOTOpOIt H3 .!lBYX Bem.eCTB nOJlY'laeTCH O.!lHO, HH

peaKUHelt pa3J10meHHH, npH KOTOpOIt H3 OltHOrO Bem.eCTBa nOJlY'lalOTCH .!lBa
HJlH HeCKOJlbKO HOBbIX Bem.eCTB. MbI 6epeM osa sew,ecmsa, BO.!lY H MeTaJlJl,

M nOJlY'IaeM osa HOSblX sew,ecmsa: OKHCb MeTaJlJla H BOltOpOlt. 3TOT HOBbIIt

D,JIH Hac THn XHMH'IeCKolt peaKUHH HOCHT Ha3BaHHe -peaKII.HH 3aMeIneHHH.
PeaKUHIO MemltY BO.!lOIt H meJle30M MomHO M300pa3HTb oOJlee HarJIH.!lHO,

eCJlH nOMeCTHTb COCTaBHble 'IaCTH  O.!lbI H OKHCH meJle3a B paMO'lKH:

BO.nOpO.n

KHCJlOpO.!l
+ meJIe30 =

meJIe30

+ BO.!lOpOlt.
KHCJIOpO.n

B0J13 OKRCh meJle33

B COCTaBe BO.!lbl meJIe30 aa.uecmU/lO BO.!lOpO.n, KaK ObI CTaJlO Ha ero

MeCTO, 06pa30BaB OKHCb meJIe3a, BO.nOpOJl. me BblJl.eJIHJlCH B CBOOO.nHOM
BHJl.e.

KpoMe KaJlbUHH H meJIe3a, eCTb H Jl.pyrHe MeTaJlJlbl, BCTynalOm.He B peaK-

UHIO C BO.D:OIt: MarHHIt, II.HHK, aJIIOMHHHIt; HO eCTb TaKme ueJIbItI pH.D: MeTaJI-

JlOB H He BCTynalOm.HX B TaKYIO peaKUHIO, KaK Me.nb, PTYTb, cepe6po.

BonpOCbl JJ,JI5I nOBTOPEHI151.

1. K3K onpeJl,eJlHTb npoueIlT BO.llbl B KanycTe?
2. KaKYIO 'I3CTb 3eMIIofi I10BepXHocTH 3aHHM3eT Bolta?
3. KaKHe npHMecH 6b1B31OT B npHpOltHofi BOlte?
4. Il0'leMY B lIeKoTopblX MeCTHOCTRX Henb311 nHTb CblPYIO OOlty?
5. OT'IerO o6pa3yeTcR H3KHnb B KOTJIax?

6. MO)lUlo JlH Ha3B3Tb BnOilHe 'IHCTOi! np03pa'lllYIO H 6ecuoeTlIYIO KJllO'IeBYIO
BOltY?

7. KaK nOJlY'IHTb BnOJlHe 'IHCTYIO BOltY?
8. Ilepe'lHCilHTe cpH3H'IeCKHe cBoAcTBa 'IHCTOA BO.llbl.
9. KaK y6eltHTbCR, pacTBopMMO nH ltaHHOe BemeCTBO B BOlte MJlM lIfT?

10. qto T3Koe HacblmeHHblA pacTBop?
11. qTO T3Koe pacTBopHMOCTb?
12. B K3KHX cJlY'laRx pacTBopcHHoe BemeCTBO BbllteilHeTCR H3 n3CbImeHIIoro

pacTBopa?
13. B KaKOM BHJI,e o6b1'1no BbilteillleTCII H3 HaCblmeIlnoro pacTBopa pacTBopHMoe

TBepltOe BemecTBo?
14. qeM KpHCTaJlJlH'ICCKHe BemCCTBa OTJIH'IaIOTCII OT neKpHCTaJlJlH'IeCKHx? KaK

n33b1BaIOTCII HeKpHCTaJlJ1H'IeCKHe BcmecTBa?
15. OT 'Iero 3aBHCHT pacTBopHMOCTb ra30B B BOlte?
16. KaK BJlHlleT lIa, pacTBopHMOCTb ra30n B- BOJl,e nOOblweIlHe TeMnepaTYPW

H KaK - nOBblweHHe Jl,aoneIlHII?
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17. [(aK MOJKIIO pa:MOJKIfTb BOllY? HanHwHTe CXeMY peaKl{HIt pa3110JKeRHil BOltbi.
18. B KaKOM OTliOWeHIIH HaXOltllTCIl OO'beMbi rUOD, nOJlY'IalOU{lfxcll npH pa3J10-

.!KeHMIt BOltbl?
19. C KaKHMIt MeTaJlJlaMH BCTynaeT B peaKl{HIO Bolta? HanHwlfTe COOTBeTcTBYIO-

w.lfe cxeMbI peaKI.tHfi.
20. 4TO TaKoe peaKl{MIl 3aMell eHHR?

III. KHCJIOPO.ll. 11 BO.ll.OPO.ll..

MbI n03HaKOMIVIHCb co cBol%cTBaMH BO.nbI, Y3HUH, '1TO Bo.na - Be1l(eCT80

CJlO>KHOe It COCTOHT 1t3 BO.ll.Opo.na It KHCJlOpo.na. H3Y'IeHHe KaKOrO-Jlltoo
BeIl\eCTBa OblJIO ObI He nOJIHO, eCJlH ObI MbI He n03HaKOMHJlHCb co cBoA-

CTBaMH COCTaBHbIX 4acTeA 3Toro BCIl\eCTBa.

1. nOJlY"IeHHe H cBoAcTBa KHCJlOpo.a.a. MbI nOJlY4aJlH KHCJIOpO.ll. "PH
pa3J10>KeHHH OKHCH PTYTIt. KHCJIOpO.ll. oeCUBeTeH H He HMeeT <tanaxa. OK
HeMHoro TR>KelIee B03.l1.yxa. O;J.HH JlHTp B03.l1.yxa npH HOpM8J1bHbIX YCJlOBHRX
BeCHT 1,29 Z, O.IJ.HH JlHTp KHCJIOpO.IJ.a BeCHT 1,43 z. KHCJIOpO.n MaJlO pacTBo-

pHM B BO.IJ.e, n04eMY ero H MO>KHO c06HpaTb HaJJ. 80.IJ.oA.
1

OObI'IHO npM nOJIY'IeHHH KMCJIOpO.D:8 8 Jla60paTOpHH nOJlb3YIOTCR oepmo-
./lem080U COAblO.

_ Onblm. HaCbInbTe B COBepllleHHO 4HCTYlO H CYXYIO np06HpKY O'leKL

HeMHoro 6epTOJleToBol% CO,lH, HH B KoeM cJlY'Iae He 60Jlee KaK Ha IIi eM

(KaK Ha pHC. 11 Ha CTp. 8), H HarpeB3l%Te. CHa'laJla COJlb nJlaBHTCR, 3 3aTeM

Ha'lHHaeT KaK OY.lJ.TO ObI KHneTb. 3TO Y>Ke H.lJ.eT pa3J10meHHe - BbI.neJleKHe

KHCJlOpOlta. I1cnbITafiTe ero Tm:lOIl\el% JlY'IHHKol%.
Pa3. 0>KeHHe 6epTOJleToBol% COJIH MO>KHO YCKOpMTb npH nOM01l(H nopOIUK"a

.ll.BYOKHCH MapraHI a.
it B03bMHTe BO BTOpylO np06HpKY CTOJIbKQ }Ke 6epTOJle-

TOBOH COJlIt, CKOJIbKO H B nepBbII% pa3. Harpel%Te ee .lJ.O nJlaBJleHHR, HO He .no

Ha'laJI3 pa3J10>KeHHR. BCbInbTe B paCnJIaBJleHHYIO COJlb He60JIblllYIO l..!{enOTKY
.D:BYOKHCH MapraHua It cel%4ac >Ke HcnbIul%Te TJlelOl..!{el% JlY'IHHKOA. BbI Ha-

6JIIO.lJ.aeTe 6YPHoe BbIlte,leHHe KHCJIOpO.IJ.a. _

npH Y'IaCTHH ,ZI,BYOKHCH MapraHua 6epTOJleTOBa COJlb Ha4HHaeT pa3J1a-

raTbCR C OOJIbIlIefi OblCTpOTOI% npH ropa3.n0 60Jlee HH3KOl% TeMnepaType,
'IeM oe3 .lJ.BYOKHCH MapraHua.

3
.lJ,BYOKHCb MapraHua npH 310M He pacxo-

.lJ.yeTcR, a RBJIReTCR TOJlbKO YCKOpltTeJIeM peaKUHH, KOTopaR C8M3 no ceoe

H.lJ.eT O'leHb Me.IJ.JleHHO.

C RBJIeHHeM YCKopeHHR peaKUHI% nplt Y'IaCTHH HeI<OTopbIX Bel..!{eCTB,
He BXO.1lR1I(11X B COCTaB npO.IJ.YKTOB peaKUHIt, MY 6Y.lI.eM 'I3CTO BCTpe'l3TbCR

'H B .!I.aJIbHefillleM. Belll.ecTBa, YCKopRlOlilHe (HJIH 3aMe.IJ.JlRIOI..!{He) peaKUltH,
HOCRT H33Bai.me KaTaJlH3aTOpLl, a car.lO RBJIeHHe - KaraJlH3. LlJlR pa3J1H'I-
HbIX peaKUHfi npHMeHRIOTcR p33JI11'1HbIe KaTaJIH33Topbl.

OObIKHoBeHHo npH nOJIY4eHHH KHCJIOpO.1l3 113 6epTOJleToBol% conH nOlIb-

3YIOTCR CMeCblO 6epmOAem080ii COAU C d8Y01CueblO J/lapzaH.qa.

1 B 100 OO'beMaX D04N pacTBopReTcR 4 OO'beM3 KHCJlOpOlt8.
S )J,BYOKHCb MapraHl(a 'Iacro H33b1BaIOT nepeKHcblO MapraHl(8. 3TO na3B8Rlile

ycrapeBwee, TaK K3 K no CBOHM cBoAcTB8M 4UYOKHCb M8praHl(a OTHOCHTCII He K nepe-

KHCIIM, a K ltpyrOMY K.1accy XHMH'IeCKHX COeltlfHeHHIt (K aHrH4pHlt8M, CM. HRJlCe).
a 4HCTYlO OepTOJleTOBY COJlb, ltJlR Toro '1To6w OHa pa3J1araJliCIt C H3ltJleJKaw.elt

CKOpoCTblO, HYJKHO HarpeBaTb npH6J1H311Tei.bHO ltO 400°, C npHMecblO JKe ASYOKHCH
MapraHI.ta ltOCTaTO'lHO HarpeTb .nO 200°.
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C 6epmo.llemo8oii CO.llbTO HY>KHO OOpal.l(3TbCli C 60.llbU.lOii ocmopo:JfC-
HocmblO H HH C lJCM ee He CMeIllHBaTb, KpOMe ltBYOKHCH Mapr3HLl3.
CMeCb OepTOJIeToBott COJIH co MHOrHMH Bel.l(eCTB3MH, H3rrpHMep, C

yrJIeM, cepott, JJ.3>Ke C KJIOlJK3MH OYM3rH, JJ.3eT npH HarpeBaHHH

OnaCHbte 83pbl8bl. IlpoOHpK3, B KOTOpOtt JJ.eJI3JOTCIi OrrblTbI C oepTO-
JIeToBott CO,1bJO, JJ.OJI>KH3 OblTb COBepIlleHHO lJHCTOIt.

n p H M C. l/ a II H C. BepTOilCTOB3 COJlb nOIlYl/HJla CBOC IIa30aHilC no HMCHH oncp-
Bble IJO.1Yl/HBllIerO ee 311aMeHHToro cpP3HL\Y3CKoro XHMHKa BepTOJle (Berthollet),
COBpeMellHHKa JIaBya3be. Il03TOMY IIellb311 lIa3bmarb ee .6epTOlleTOBan" COJlb, KaK
ee HHor;ra Ha3b1BaIOT, a HyJKHO rOBopHTb .OcpTo.1eTOBa" COJIb.

2. Co6HpaHHe KHCJlOpOJJ.a H CH<HraHHe B HeM pa3J1HIIHblX Be eCTB.
TaK K3K KHCJIOpOJJ. HeMHoro TII>KeJIee B03JJ.YX3, ero MO>KHO COOHp3Tb He HaJJ.

BOJJ.oA, 3 BblTeCHlI1I HM B03JJ.YX H3 cocy.n.a, KO-

TOpbltt HanOJ1HIlJOT KHCJIOpOJJ.OM. Ha pHC. 25

nOKa33HO HanOJIHeHHe KHCJIOpOJJ.OM CTaKaH3.

r3300TBoJJ.Hali TPYOK3 norpY>KeHa nO!,lTH JJ.O JJ.H3

CTaKaHa. CTaKaH npHKpblT KYCKOM KapTOH3 a.

KHcnopoJJ. cooHpaeTcli Ha lI.He CT3KaH3 H, Bbl-

TeCHlI1I B03JJ.YX, nOCTeneHHO H3nOJIHlleT CTaK3H

.noBepxy.

.anll Toro lJT06b1 onpell.eJIHTb, HanOJIHHJICIi

JIH CT3K3H KHCJIOpOll.OM, CJIerK3 CJJ.BHr3JOT B CTO-

POHY KapTOH H H3 OLJeHb KopoTKoe BpeMIi onycK3JOT B CTaK3H TJIelOl.l(YIO

nYLJI4HKY. EcJIH CT3K3H HanOflHHJICIi KHCJIOpO.nOM, .'IY'fHHK3 BcnblXHB3eT Y ca 

Moro OTBepCTHIi CT3K3Ha.

_a

PHC. 25. npH60p ltllll HOllY.
"ellllll KHCJlOpO.l{a.

. Onblm. CMeW3ATe H3 4HCTOM JIHCTe 6YMarH (He B CTyn-

Ke!) 2 JIO>KKH 6epTOJIeTOBOA COJIH H 1 JIO>KKY lI.BYOKHCli

MapraHLla. IlepecblnbTe B np06HpKY, YKpenHTe ee H3 IllTaTHBe

rOpH30HTaJIbHO, K3K H3 pHC. 25, H H3rpeB3ttTe CMeCb, H3lJ..HHall
01' JJ.OHblWKa np06HpKH. CooHpattTe KHCJIOpO.rl B CT3K3H HJIlt

6aHKY. 01' BpeMeHH JJ.O BpeMeHH HcnblTbIB3ATe TJIelOl.l(ett JIY-

"HHKOA, KOTOPYIO He OCTaBJIllttTe ropeTb B KHCJIOpOJJ.e, '/To6b1

ero He TpaTHTb, a cettlJac >Ke BbIHHMaATe.

J{3K TOJIbKO COCYJJ. H3nOJIHHTCli KHCJIOpOJJ.OM, nOJJ.HHMHTe

IllT3THB BMeCTe -c npOOHpKoA H OTCT3BbTe H3rrOJIHeHHbIA COCYlI.,

33KpblB ero KapTOHOM, a H3 ero MeCTO nOCTaBbTe nyeToA.
H3nOJIHHB 4 cocYJJ.a, CO>KrHTe B HHX HH>KeYK333HHble Be.

IlleCTBa.

1. H3KaJIHTe B nn3MeHH JIaMnOLJKH KyeOlJeK JJ.peBecHoro

YZ.IlR, JJ.ep>K3 ero I.l(HnLlaMH HJIH nHHLleToM, H pa3l1.yATe, 4TOObi
OH K3lJ3JI TJIeTb. IlOJIO>KHTe H3 JIO>Ke4KY C JJ.JIHHHOA PYlJKOtt
(pHC. 26) H onyeTHTe B 6aHKY e KHCJIOpO.IlOM. YrOJlb npoJJ.on-
>K3eT ropeTb oe3 nJIaMeHH (TJIeTb), HO rOp33l1.0 SlplJe, lJeM H3

B03.D.yxe, 06p33YSl YZ.IleKUC.IlUU 2a3.

npHJIdtTe H3BeeTKoBoit BO.lU>l, a3KpoitTe cocYlI. JI3.D.OHblO H XOPOUh)

B3ao.naATc. H3BecTKoBall BOJJ.3 MYTHeeT.

PHC. 26. JIo-
>Kel/K3 .o;JHI
C1KllrallHII DC-

meCTB IJ KH-

cJlopo.l{e.
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2. nOMCCTHTC Ha JlomclJJ<Y C .l1J1HHHOJ;t PYIJJ<oA J<YCOIJcJ< cepbl C ropo-

IlIMHY HJlH HeMHoro nopolllKa cepbl. HarpcATe Ha JlaMnOIJKe, nOKa ccpa He

3aropHTCR. OnYCTHTC B COcy.l1 C J<HCJlOp0.l10M nOIJTH .l10 .l1Ha.

Ccpa ropHT RPKHM nJiaMCHCM CHHe-q,HOJICTOBOro lJ,BeTa. 06pa-
3YCTCR COC.l1HHeHHe C J<HCJlOp0.l10M

- cepHHCTbIA ra3, HMCIOllJ,HA
pe3KHit 3anax.

3. 1I.JlR cmHraHHR :»celle3a, KOTopoe Ha B03.l1yxe, KaK H3BCCTHO,

HC ropHT, BOCnOJlb3yJ;tTecb TOHJ<oR HrJlolt. BOTKHHTe HrJlY YlllKOM
B KOHClJ, JlYIJHHKH (pHC. 27). Ha oCTpHe HrJlbl HaCa.l1HTC KYCOIJeK
CnHIJKH. 3amrHTe CnHIJJ<Y H onycTHTc B 6aHKY C J<HCJlOp0.l10M. CHa-
IJaJla cropHT CnHIJKa, a 3aTeM 3aropacTcR H HrJla (BMecTo HrJlbl

MomHO B-3RTb TOHKYIO npOBOJlO'lKY, HanpHMep 6aJlaJlae'lHYIO CTPYHY).
nOJlYIJaCTCH MarHHTHaH OKHCb mCJle3a. .

TaK me 3HepruIJHO ropHT B KHCJlOpO.l1c H MHorHC .l1PyrHc BCllJ,C-

CTBa. TaK, HanpHMcp, q,ocq,op ropHT OCJlenHTCJlbHO 6CJlblM nJiaMC-

HeM, 06pa3YH TBCp.l10C COC.l1MHCHHC C J<HCJlOp0.l10M B BH.lI.C MCJlb-

IJaltlllcro nopOlllKa (n6CJlbllt JlbIM").
CBC'Ia ropHT B KHCJlOpO.ll.e IIpJ<HM 6CJlblM nJiaMCHCM, KOTOpO 

CBCTHT J<aK 3J1CJ<TpH'ICCJ<all JlaMnOIJKa.

3. npHMeHeHHSI H TeXHHlJeCKHe cnoco6b1 nOJJYlJeHHH
KHCJJOpO.lla. rOpCHHC B J<HCJlOpO.l1e npHMeHHCTCII lIa npaKTHKe
B TCX CJlY'IaHX, J<or.ll.a Tpe6ycTcR 'ITO-J1H60 OIJeHb CHJlbHO HarpeTb,

nOJlY'IHTb O'lCHb BbICOJ<YIO TeMncpaTYPY, HanpHMCp, ltJlR nJlaBJlCHHH,

CB3pKH H pe3KH MCT3J1J10B npH nOMOllJ,H ItUCIlOpOaO-a14emUlleHo8blx rOpeJlOK

(pMC. 28 H 29). B 3THX rOpCJlK3X ropHT r33 alJ,eTHJleH, CMClllHBalOllJ,liltcH Y

OTBepCTliH rOpeJiKH C KHCJlOpO.ll.OM.
H3 3TH pa60TbI Tpc6YlOTCH O'lCHb

60JlbillHe KOJlH'IeCTBa KHCJlOpO.ll.a. Kpo-
 eTOro, KHCJlOpOJl npHMeHlleTCSI .lI.JlSI

cnaCCHHHoTpi!BJlCHm>lX  .l10aHTblMfIra-

33MH KaK HaBOftHc,iaK-H Ha.npOHa.

', 

PliC. 27.
Hrila,
YKpen-
RCHHali
B i1Y-

'IMHKe.

.j!1

PHC. 28. CnapKa IKcne3a npM no-
MOlll,H KHcnopo.Qo-aueTHJlenoBoli ro-

peilKH. npoBoiloKa, KOTOPYIO M3cTep
.QepIKMT B PYKe, nnaBMTCIi H 3anOJl-
nlieT WOB cBapHBacMoro npeltMeTa.

BO.!l.CTB3X: I10CTpa.l1aBlUcMY .l1alOT

JiI npJil HeKoTopblX 3a6oJleBaHHRx.
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PHC. 29. Pe3K3 MeTanJl3 npM nOMOIU;H

KHCJlOp0.Q0-aueTH,1elIoBoro n,1aMeHH.

.l1b1111aTb KHCJlOpO,'lOM. To me .lI.cJlacTcA



3an8Cbl KHCnOpOlta B CTanbHblX IJ.HnHH.11p8X 6ePYT C c060A a8UamOpbl,
nO,QHHMalO HeCIi Ha 60JIblliYIO BbICOTY, rlte B03.11YX CHJIbHO pa3pe>KeH H r.11e

.11b1lllaTb TPY.11HO. KHCJIOp0.110M >Ke nonb3YIOTCli .11JIII .11bIX8HHII cn8CaTeJIbHbie

OTpll.11bl B KonliX B CJIY'Iae B3pblB8 PY.11HH'IHOrO ra38, KOr.118 8TMocljJep8 OTpa-
BJIeHa 06pa3YIO HMCIInpH B3pblBe yrapHblM ra30M. TIo.1106HbiA OTpll.11 H306pa-
>KeH Ha pHC. 30. Y p860'lHX 3a cnHHoR BH.11Hbl CT8JIbHbie U.HJIHH.11Pbl, B KO-

Topble HaK8'1aH KHCJIOpO.11.

TIpoTHBor83bl co CT8JIbHbIMH IJ.HnHH.11paMH (6a.'IJIoHaMH); HanOJIHeHHblMH

KHCnOp0.110M, npHMeHlllOTcli TaK>Ke .11JIH 38 HTblOT OTp8BJIIlIO HXBe eCTB

(pHC. 31).
H8KoHeu, KHCJIOpO.11

npHMeHHeTCH II B HeKOTO-

pblX 'IHCTO XIIMH'IeCKHX

npOH3B0.11CTBax.
1{8K >Ke nOJIY'l8eTcli KH-

CJIOpO.11 B 60nblJlHX KonH-

'IeCTB8X .11JIII TeXHH'IeCKHX

u.eJIeR?
Bce Be eCTBa, KOTO-

pbIMII nOJIb3YlOTCli .11nll no-

nY'IeHHII KHCnOpO.11a B na-

60p8TOpHII, .11.'IH npOMblIIl-

JleHHblX IJ.eneA HenpHrO.11HbI.

Eho M8TepU8JIbl, npHrOTO-

nneHHble HCKyccTBeHHo,--

M8TepHa.'lbl .110pOrHe. .LJ.nH
M8CCOBoro npOH3B0.11CTBa

CT8p81OTCli HCXO.1lHTb 1'13

nplIpOltHblX, nerKO 1106bl-
B8eMbiX M8TepH8nOB. 3.1l,eCb
CJIO>KHOCTb caMoro npOH3-

BO.1lCTBa, .1l0pOrOBH3H8 8n-

nap8TOB HrpalOT MeHblllYIO

ponb. .LJ.oporoR H cnO>K-

HblR ann8paT HeT HHK8-

Koro CMblcn8 YCTpaHB8Tb Tor.1la, KOr.1la npOltYKTa HY)KHO HeMHoro. B Tal<OM

cnY'I8e BblfO.1lHee B3HTb .110pOrOH M8TepHan, 1'13 KOToporo nerKO H npoCTO

nonY'IHTb HY>KHbrR npO.1lYKT 6e3 K8KHx-nH60 OC06blX npHcnoc06neHHR. TIp"
M8CCOBOM >Ke npOH3BO.1lCTBe CnO>KHble npHcnoc06neHHII H annapaTbl ntJCTe-

neHMO oKynHTcH II npO.1lYKT, nOJIY'laeMbIR H3 .1lemeBOro MaTepHana, 6Y.1leT
06X0.11HTbCli .1lellleBO.

ECTb .1lB8 Be3lte .110CTynHblx npHpO.1lHblX M8TepH8na, CO.1lep>K8 HXKHcno-

P0.1l-- 9TO 80da H 803dyx. 06a 9TH MaTepH8n8 II Hcnonb3YlOTCSI TeXHHKoR.
Mbl 3H8eM, 'ITO H3 BO.1lbl KHCnOpO.1l MO>KHO nonY'lHTb O.1lHOBpeMeHHO C B0.110-

p01l0M npii nOMO Hpa3nO>KeHHH 9neKtpH'IeCKHM TOKOM (CTp. 19), HJIH

8./le"mpO./lU3a. 3THM II nonb3YlOTCli B TeXHHKe.

113 B031lYX8 KHCnOpOll BbI.1lenlieTCH CnO>KHblM cnoco6oM, H8 KOTOpOM Mbi

OCT8H8BnHB3TbCH He 6Y.11eM.
TIonY'l8eMb1R KHcnopo,Q HaK8'1HB8eTCIi no.11 .11aBneHlIeM B CTanbHble

UHnlIH,Qpbl, ,,6annOHbI" (pHC. 32), B KOTOpblX H nocTynaeT HD npoIl3Bo,QCTBO.
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PHC. 30. CnaCaTeJlbHblA OTplilt B KOI1RX, cHa6JKeH-

HblH CT3J1bHblMH LlHJlHHltp8MH C KHCJIOpOltOM. U:H-
JlHHltpbl YKpenJleHbI 3a cnHHoR. KHCJlOpOlt H3 LlH-

i1HHltP3 nocTynaeT B pe3HHOBbifi MeWOK, HaXOilll-

 HHCII B npeltOXpallHTeJIbHOA Kopo6Ke, a orrYlta
no Tpy6e - K nOJIYMacKe, HalteTOfi 113 JlHLlO.



4. nOJlyqeHHe BOJJ.opoJJ.a. BTOpOIt cocTaBHoftqaCTblO BOtlbl HSmleTeiJ

BOiJopoiJ. HaM rrpetleTOHT rr03HaKOMHTbeH 60Jlee rro.np06110 eo enoeo6aMR

rroJlyqeHHH oo.nopo.na, C ero <PH 
3HqeCKHMH H XHMHqeCKHMH eBOft-

cToaMH, a .nJlH 9Toro ero HymHo

rroJlY'lHTb B .nOCTaTO'lHOM KOJlU-

'IeCTBe.

L{JlH rrOJlytlemfH BO.llOpO.lla 0 Jla-

60P3TOPUHX 06b1KHOBeHHo rrOJlb 

3YlOTCH He BO.nOft, 3 cepHofJ. UJIU

/ 

PHC. 31. fIpoTHBora3 .l(JlR lthlXaHHII KHC-

JlOpOltOM H3 CTallbHoro 6aJl1I01la.
-

1- HOCOBOH SIIKIIM; 2- slry6RRK; 3- caeARo
HHTeJlbH811 pesIIHo81a rpy6KI; 4 -lUIlnlUHas

KaMepa; ,Ii '- BAhlXlreJlbHhlA Mlnall; 6- ahlA"-
XareJlbHblH KJllnIH; 7 - uellrHJIb KRCJlOpOAHOro
6a.1JIoua; ,- KRCilOpOAHhlH 6BJlJIOH; 9 -.111111-
..erp (ooKaSbiaBIOLlIIiA KOJlR'IeCraO KHcilopoAa,
OCrBlOlI\eroca a 6a.MoHe); /0- KIlOOKa, orKpbl-
BaIOII\IS II sIKphl8alOLlIali oraepcrHe AJiS BbI-

xOJ\a KHCJlOpOAI a nOAywKY 'Iepes narpoll;
11- nlrpoll C eAKHIl KaJllI, nOtJIOII\BlOlI\lI1I BbI-

i\blXaeMhlH yrJleKllcJlblA ras; 12-KRCJlOpOAHall
nOAYLllKa; 13- rpyon-OUBABTellb,

,

,

PRC. 32. BallllOH C KHCIJOpO,nOM.

cO.llllHoii KHCJlOTOIt, B COCTaB KOTOpblX, KaK H 0 COCTaB ocex .npyrnx KH-

CJlOT, BXO.llHT 8000poiJ.
Bo.ll.opo.n H3 KHCJlOT MO>KHO BbI.lI.eJIHTb, KaK H H3 BO.nbl, rrpH rrOMOU(U

MeT3J1,10B. nOJlb3YIOTCH 06bl'lHO 1411HKO.M. KHCJlOTY 6epYT BCer.ll.a B BHJJ.e

pacm80pa B BOJJ.e.

£
'
,1

. Onwm 1. OOJleltTe KYCO'lKH LlHHKa B np06HpKe
KHCJlOTOlt, B3RB O'leHb HeMHoro pacTBopa KHCIIOTbI, 1-2 CM

s
.

Kor:.na Ha'lHeTCH CHJlbHOe BblJJ.eJleHHe BO.ll.OpO.ll.a, rrO.llHeCHTe

K oTBepcTHIO rrpo6HpKH rrJlaMH CnH'IKH. 06paTHTe BHHMaHHe,
'!TO BOJJ.OpOtl HHor.na 33ropaeTCII cnoKoltHo, a HHor.ll.a C pea-
KHM CBHCTOM - co B3pblBOM. CMecb BooopoiJa c 8030)'XOM
83pbt8aem.

KorJJ.a BblJJ.eJleHHe oOJJ.OpOJJ.3 npeKpaTHTclI, peWHTe 00-

rrpoc, o6pa3yeTcII JlH rrPI:! peaKLlHH Me}J(JJ.Y MeT3J1J10M H KH-

CJlOToR eU(e '!TO-HH6YJJ.b, KpoMe BO.nOpO.ll3. L{JlIi 9Toro no-

MeCTHTe H3 KpaR KycKa CreKJla npH rrOMOU(H rraJlottKH

K3nJllO KIICJlOTbI, C Koropolt Obi pa60T3J1H, H pH.nOM - KanJ110 }J(H,!J.KOCTH H3

np06HpKH, B KOTOpoR Bbl rrpOtleJlbl8aJlH peaKLlHIO H me OCTaJlHCb )\{H.nKOCTb
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PHe. 33. BbI-

naplfoaHHe Kan-

i1H }KHltKOCTH

Ha CTeKJlRHHOH

DJlaeTHHKe.



II KYCO'lKH He BCTynHBwerO B peaXIJ.HIO IJ.HHKa. LJ:ep)l(HTe CTeKno HaJJ. nn3MeHeM

naMnO'lKH (pHC. 33), HO He B caMOM nnaMeHH, '1T06b1 CTeKJlO He J10nHYJlO. .

DpH HarpeBaHH1I Ha CTeKllbIWKe KanJlH paCTBopa KHCJlOTbi OHa Hcna-

plieTCIi 6e3 OCTaTKa. TIocJle >Ke HcnapeHHII paCTBopa, nOJlY'IHBWerOCIi npH

pe3KlUiH Me>K.n:y K1ICilOTOit 11 MeTaJlJlOM, OCTaeTCIi TBepltOe BelIJ.eCTBO B BH.n:e

6eJloro H3J1eTa. Eho BeU(eCTBO - l{UltK08blU Kynopoc, eCJlH 6b1J1a B311Ta

CepHaIl"KHCJlOTa, HJlH - x/lOpUCmblu l{UltK, eCJlH 6bIJIa B311Ta COJlIIHali KHCJlOTa.

06a 3TH BelIJ.eCTBa. OTHOCIITCII K KJlaccy CO/l.eu, C KOTOpblMH n03.n:Hee MbI

6y.n:eM 3HaKOMHTbCli no.n:p06HO. 06e COJIH 6b1nH paCTBOpeHbI B Bo.n:e. 3TO

Ta BOlta, B KOTOpOit 6bIJIa paCTBOpeHa B3HTali KHCJlOTa. DbiJI paCTBOp
KHCJIOTbI, - nOJlY'lHJ1CIi paCTBOp COJlH:

paCTBOp cepHoit KHCJlOTbl + IJ.HHK =

= paCTBOp IJ.HHKOBoro Kynopoca +. BO.n:OpO.n:.

CJlOBO "paCTBOp" 06bIKHOBeHHO He nHWYT, TaK KaK Bo.n:a B peal(IJ.HH

lIe Y'lacTByeT
- CKOJlbKO ee 6b1J10, CTOJIbKO H OCTaeTCH. TIHWYT TaK:

cepHaH KHCJlOTa + IJ.HHK = IJ.HHKOBbiit Kynopoc + BO.n:OpO.n:.

3TO - peaKIJ.HII 3aMelIJ.eHHH.

nepelt.n:eM TenepI. K nOJlYIJeHHI() Bo.n:opo.n:a

TIpH OnbITaX C BO.ll.OpO.n:OM He06xo.n:HMO cmp0:HeaUUlUM OOpa30M-
C06J1IO.n:aTb Bce ytta3altUR H npeoocmopO:HeltOcmu, npHBo.n:HMble
HmKe. De3 COOJlIO.n:eHHJI npe.n:OCTOpO>KHOCTe1l: npH onbiTax C BO.n:O-

pO.n:OM MO>KeT npoH30ltTH OnaC1tblU 83Pbl8, Tor.n:a KaK npH CO-

OJlIO.n:eHHH npe.n:OCTOpO>KHOCTelt onbiTbi COBepweHHO oe30naCHbi.

. Onblm 2. B npH60p, KaK Ha pHC. 34 HJlH no.n:06Hbllt, nOJlO>KHTe

KYCOIJKH IJ.HHKa, CKOJlbKO nOKa33HO Ha pHCYHKe.
DpHroToBbTe 2-3 np06HpKH C Bo.n:o It, onpoKHHYTble B CTaKaH C Bo.n:oit

PHC. M. npH60p ltJl!l
nOIlj''ICHHH BOiJ:OpOlta.

he. 35. HCllblTaIlHe 'IHCTOTbI

DOltOpOlta.

TIpl1.1HBathe B BOPOHKY nolteMltozy KHCIIOTY H cpaaj :Hee, He .n:OIKK-

.naIlCb, nOKa BblA.n:eT H3 npH60pa B03.n:yX, HaIJHHaitTe c06HpaTb Bbl.n:eJlIlIO-

IU.HACH H3 TPy6KH ra3. Ha6paB npo6HpKY ra3a, ceA'Iac me nO.ll.HOCHTe ee

oTBepCTHeM K ,laMnO'lKe, CTOlllIJ.eA: Ha HeKOTopOM paCCTOIIHHH OT npHoopa
(pIIC. 35). LJ:ep>KHTe np06I1pKY Om8epClnUe.M KHU3Y. BbIHMMall np06HpKY,
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"

ceR'Iac >Ke 3aMeHHTe ee BTOpOR H CHOBa nOBTopHTe HCnbITaHHe H T. .n:.,

B rrepBoR np06HpKe y Bac 6Y.lI.eT nO'lTH '1HCTbIR B03.lI.YX, 3aTeM nOR.lI.eT

CMeCb BO.lI.OpO.lI.a C B03ltYXOM. CMeCb 9Ta B3pbIBaeT co CBHCTOM (B np06HpKe
9TOT B3pbIB COBepweHHO 6e30naceH). HaKOHeu, nOA.lI.eT '1HCTbIR BO.lI.OpO.lI.,

KOTOpbIR 6Y.lI.eT cnoKoAHO 3aropaTbCSI C JIerKHM 3BYKOM "n-na
M

, 6e3 CBHCTa.

Kor.lI.a BO.lI.OpO.lI. B np06HpKe 3aropHTCII, rrepeBepHHTe np06HpKY H Ha-

6JIIO.lI.aJlTe 6eryw:ee no np06HpKe nO'lTH HeCBeTSIw:ee nJIaMSI BO.lI.OpOlta. .

5. CBoAcTB3 BOJlOpOJla. 1-h06bI Y3HaTb, JIer'le HJIH TH>KeJIee B03.lI.yxa

BO.lI.OpOlt, npO.lI.eJIaeM cJIe.lI.YIOW:HJI onbIT.

. Onblm. nO.lI.ep>KHTe HeKoTopoe BpeMII .lI.Be npo6HpKH C BO.n:OpO.lI.OM-

OJ(Hy OTBepCTHeM KBepxy, a .npyryIO - oTBepcTHeM KHH3Y, H 3aTeM rrOll:-

HeCHTe HX OTBepcTHRMH K OrHIO. B nepBoJi np06HpKe BcnbIWKH HeT, BO

BTOPOIt npOHCXO.lI.HT BcrrbIWKa. .

npo.neJIaHHbIe onbITbI nOKa3bIBaIOT, '1TO 80iJOpoiJ Ilez'te 8oaiJyxa. B 9TO"f

MO>KHO TaK>Ke y6eltHTbCSI, HarrOJIHHB BO.lI.OpO.nOM MbIJIbHbIe nY3bIPH. Oml

6bICTpO no.nHHMaIOTCII KBepxy.
ECJIH B3BeCHTb wap, H3 KOToporo BbIKa'laH HaCOCOM

B03.lI.YX, H 3aTeM TOT >Ke wap C B03.nYXOM,
- MbI Y3HaeM

Bec .naHHoro 06'beMa B03.nyxa. HarrOJIHHB TOT >Ke IlIap
H npH Tex >Ke YC.'10BHRX BO.lI.OpO.lI.OM H B3BeCHB ero, Mbl

Y3HaeM Bec TorO >Ke 06'beMa BOltOpo.na. STOT Bec 6Y.lI.eT
npH6JIH3HTeJIbHO B 14,5 pa3a MeHbwe Beca B03ltyxa.
BoiJopoiJ B 14,5 pa3a Ilez':e a03dyxa.

BoiJopod- caMblU Ileuwu U3 za30B; 1 Il ero Be-

CHT npH HOpMaJIbHbIX YC,'10BHRX OKOJIO 0,09 z. Ha 9TOM

CBoAcTBe BO.lI.Opo.na OCHOBaHO rrpHMeHeHHe ero .nJIR HarrOR-

HeHI1R B03.lI.YWHbIX wapOB H .nHpH)Ka6JIeA.
EJIarO.llapR nOCTopOHHHM npHMeCRM, GaCTO CO.lI.ep>Ka-

W:HMCSI B UHHKe H B KHCJIOTe, BO.nOpO.n 06bI'IHO HMeeT

CJIa6bIR 3arrax, 'tucmblu :JICe 80iJopoiJ HU aana.ta, HU 81&yca
He U.Meem.

Bo.llOpo.lI., KaK 11 KHCJIOpO.n, O'teHb MallO paclnaopu.M
8 8ode.

nOJIb3YRCb JIerKOCTbIO BO.lI.Op,o.na MmKHO HaIlOJlHSlTb

HM COCY.lI.bI H He Ha.lI. BOltOn. Bo.lI.opo.lI. BnycKaIoT B nepe-

BepHYTbIR KHH3Y OTBepCTHeM cocy.n (pHC. 36).
06bI'IHO npH ucnblmaHUU 'tucmombl 8blOe/lJllOUJ,eZOCJl U3 npu60pa Bodo-

pOda TaK H nocTynaIOT: HaIlOJIHRIOT np06HpKY BO.lI.OpO.lI.OM rro cnoc06y
BbITeCneHJfSI B03,l1.yxa (pHC. 36) H 3aTeM nO.lI.HOCIIT K nOCTaBJIeHHOR Ha He-

1ComopoM paCCmOJlHUU JIaMIlO'lKe. HY>KHO TOJIbKO .nOCTaTO'lHO .lI.OJIro

nporrycKaTb BO.llOpO.lI. H He CIleWHTb nO.lI.HOCHTb rrpo6HpKY K orHIO, TaK KaK

B np0611pKe, He HaueJIO HarrOJlHeHHoA '1HCTbIM BO.lI.OpO.lI.OM, 6Y.lI.eT npOI1C-
XO.lI.HTb B3pbIB CMeClI BO.lI.OpO.lI.a C OCTaBIlIHMCSI B03.lI.YXOM.

B3pbIB CMeClI BO.lI.OpO.lI.a C B03.lI.YXOM MO>KHO 6e30naCHO Ha6JIIO.lI.aTb Ha

CJIe.lI.YIOw:eM om;ITe.
HarrOJIHRIOT BO.lI.OpOltOM no cnoco6y BbITeCHeHHR B03.lI.yxa nOCTaB.'leHHYlo

BBepx .lI.HOM >KeCTIIHKY H3-rro.n KOHcepBoB 11 T. n., y KOTOpOJI C.lI.eJIaHO B .nHe

He60JIbWOe oTBepCTHe. OTBepCTHe BO BpeMSI HarrOJIHeHHSI 3aTbIKaIOT 3aocTpeH-
1I0R CIIH'IKOR (pHC. 37).

PHC. 36. HarroJl-
lIellHe rrp06HpKH
DOJlOpOJlOM. Bo-

J10pOlt BhlTeClllleT

B03JlYX H3 orrpo-
KHUYTOH rrpo-

6HpKH.
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Kor.ll.a meCTSlHKa HanonHHTCSI BO.ll.OpO.ll.OM, npHOOp .lI.nSl nonYlJeHHSI BO.ll.O 

pO.ll.a OmCmaB/lRlOm B cmopOHY. BblHHMalOT CnH'IKY, 3aKpbIBalO1lI,YIO OTBep 
CTHe meCTHHKH, H ropSl1ll,eA nY'IHHKoA 3amHralOT BO.ll.OpO.ll. Y OTBepCTHSI me 

CT!!HKH (pHC. 38). EcnH meCT!!HKa 6b1na Hau.eno HanonHeHa BO.ll.Ope.ll.OM, TO

BOltOpO.ll. CHalJana ropHT cnoKoAHO.

Ho no Mepe Toro KaK BO.ll.OpO.ll. BbI-

XO.ll.HT H3 meCTSlHKH, a CHH3Y BXO.ll.HT

B03.l1.YX, cnblWHTCSI rY.lI.eHHe, nOCTeneHHO

YCHnHBaI01lI,eeCSI, H no.ll. KOHeu pa3-
.lI.aeTCSI ornywHTenbHblA B3pb1B, no.ll. 

6paCblBalO1lI,HA meCT!!HKY BBepx.

DpO.ll.enaHHbIA onblT OO'bSlCHSleT, no-

'IeMY npu pa60max C 8oiJoPOiJO.M
Heo6xoiJu.Mo npo8epRmb  ucmomy8bl 
xoiJllUl,ezo U3 npu60pa BoiJopoiJa. EcnH

6b1 B3pblB npOH30wen BHYTPH npH-
PHC. 37. HanOilI/eHHe 60pa .lI.nSl nOJlYlJeHH!! BW10pO.ll.a HnH

BOltOpOltOM )KeCTHHKH. B 60nbwoM cTeKnSlHf!oM cocYlte, Ha-

nonHeHHOM BO.ll.OpO.ll.OM, TO CTeKno

Morno 61.1 He Bbl.ll.epmaTb' B3pblBa H npH60p pa30pBano 61.1. OCKonKaMH

npH6()pa Morno 6bI c8pbe3Ho paHumb olCpY3ICaIOUI,ux.

PHC. 38. 3a-
)KllraHHe BbI-

xO.llllm.ero H3

oTBepcTHH B

)KeCTHHKe DO-

1I0polta.

HcnblmaHue 8bliJe/lRIOUI,eZOCR U3 npu60pa BoiJopoiJa He C/leiJyem
3a6bl8amb npOH3BO.ll.HTb Ka>K.lI.bIA pa3 nocne Toro, KaK C KaKoA-

HH6YlIb uenblO (HanpHMep, .lI.nSl .lI.06aBneHHSI UHHKa), xomR 6bl

He HaiJO/lZO, 8blHU.Ma/laCb npo6ICa npu6opa. 4aCTb BO.ll.OpOlt3i BbI 
XO.ll.HT npH 3TOM H3 npH60pa, B npHOOp me npOHHKaeT B03.l1.YX,

H nonYlJaeTCSI onaCHaSl B3pblB'IaTaH CMeCb.

6. nJIaMH BO.ll.opO.ll.a. DnaMSI ropHm.ero BO'1I.opO.ll.a nOlJTH 6ecq8emHo.
_M MI.l ero MHOr.ll.a .I1ame He cpa3Y BH.I1HM. D03HaKOMHMCH Tenepb 6nHme
C nnaMeHeM B0.l10p0.l1a.

. Onblm J. DonYlJHTe Bo.l10p0.l1 B npHoope, H306pameHHOM Ha pHC. 36.
Hcnblmailme, lJHCTblA nH H.I1eT B0.l10pO.ll., M nocne 9Toro (He paHbUleJ)
3amrHTe B0.l10p0.l1 Y KOHua TPy6KH.

BHeCHTe B nnaMSI B0.l10p0.l1a TOHKYIO CTeKnHHHYIO TPYOOlJKY H nO.l1epmHTe
HeKOTopoe BpeMH. Tpy60lJKa pa3MHrlJaeTCH. .

TeMnepaTypa nJiaMeHH B0.l10p0.l1a
- OKono 1900°,

npHMepHo TaKYIO me TeMnepaTYPY HMeeT nnaMSI Kepo-
CHHOBOIt ropenKH "npHMYc .

. Onblm 2. DO.l1ep>KHTe Ha.l1 nnaMeHeM B0.l10p0.l1a

(He .I1onro) onpOKHHYTblA xonO.l1HblA CTaKaH (pHC. 39).
Ha BHYTpeHHeA nOBepXHOCTH CT3K3Ha 06pa3YIOTcSI

KanCJlbKH BO.l1bl. DpOBe.l1HTe nanbueM - OH .I1enaeTCH

MOKpbIM. .

DpH ropeHHH B0.l10p0.l1a nonYlJaeTCH BO.l1a. OTKY.I1a
OHa 6epCTCH? L{JlH peWeHH!! noro Bonpoca 3ammCM

B0.l10p0.l1 B KHcnOpO.ll.e.

PHC. 39. Halt ITJla-

MelleM BOltopOlta

onpOKHUYT CTaKaI/.
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. Onblm 3. HarpenTe B np06HpKe CMeCb 6epToJleToBoii COJll1 C .llBY-
OKHCb MapraHua HJlH HeCKOJlbKO KpHCTaJlJlHKOB MapraHUOBOKaJlHeBoij

COJlH, BbI.lleJlH llJ,en npH HarpeBaHHH KHCJlOP0.ll, H, Kor.lla
TJle llJ,aH JlYtJHHKa 6Y.lleT BcnblXHBaTb Y OTBepCTHH npo-

6HPKH, onYCTHTe B Hee Ha otJeHb KopOTKoe BpeMH
Tpy6KY (pHC. 40), Y KOHu.a KOTOpOij ropHT nJlaMH BO-

ltopO.lla (He 3a6Y.llbTe ucnwmamb 'tucmom)' 80aO-

pooa!). .

OnbiT nOKa3b1BaeT, 'ITO BO.iJ.a, nO.1JYtJa llJ,aSlCHnpH rope-
HHH BO.llOpO.lla, 06pa3yeTcH H3 BO.llOpO.lla H KHCJlOpO.lla,

KOTopble npH ropeHHH MeJK.llY c060 COe.llHHSlIOTC!I:

PHC. 40. fopeHHe
BOltOpOlta B KHC-

i1opolte.

B0l10pO.ll + KHCJlOpO.ll = I
, BO.llOpOl1 jKHCJlOpO.ll
--

BO)l.a

7. rpeMYIJHA ra3. CMecb BO.llOpO.lla C KHCJIOpO.llOM B3pblBaeT ropa3.110
CHJlbHee, tJeM CMeCb BO.llOpO.lla C B03.llYXOM. HaH60Jlee CHJlbHblfi B3pblB nOJIY-
tJaeTCSI, eCJlHB3HTb 2 061>eMa BO.llOpO.lla H 1 061>eM KHCJlOpOlta. TaKaSi CMeCb
Ha3bIBaeTeH zpe.M)''tu.M Ul30.M.

TeMnepaTypa nJlaMeHH BO.ll.opO.lla, rop!lllJ,ero B KHCJlOpO.lle, rOpa3.ll0 Bblllle,
tJeM TeMnepaTypa nJlaMeHH BO.llOpO.lla, rOpHllJ,erO B B03.llyxe, a HMeHHO

OKO.lO 3000°. l.1T06b1 HenOJlb30BaTb BbICOKY TeM_nepaTYPY nJlaMeHH rpe-

MYtJero ra3a .llJlH npaKTHlJeCKHX u.eJlen, 6b1J1a npH.llYMaHa (.11 a H H 3 JI e M)
rOpeJlKa, B KOTOpOn MOJKHO cmH-

ran BO.llOpO.ll B KHCJlOpO.lle.

rOpeJlKa H306paJKeHa Ha pHC. 41.

OHa COCTOHT H3 .llBYX TPY-
60K, BCTaBJleHHblX O.llHa B .llPY-

ry . no HaPYJKHOn (nOKa3aHa
B pa3pe3e) nYCKaeTCH BO.llOpO.ll,
no BHYTpeHHefi

- KHCJlOpO.ll. Y

OTBepCTHH rOpeJlKH ra3bl CMe-

wHBa TCH,H nOJlYtJaeTcH nJlaMH

rpeMYtJero ra3a. TaK KaK 06pa-
3Y llJ,HRCH rpeMYtJHii ra3 ceRtJac

me cropaeT, TO 3Ta rOpeJlKa co-

BepllleHHO 6e30naCH3. n01106HblM me 06pa3OM YCTpoeHa H KHCJlOpO.llo-au.e-
THJleHOBaH rOpeJlKa (CTp. 24).

B nJlaMeHH rpeMYtJero ra3a n,laBSITeH Me.llb (T. nJl. 1083°), JKeJle30

(T. nJl. 1529°), nJlaTHHa (T. _nJl. 1755°), ropHbln xPycTaJlb (T. fiJl. 1710°).
rOpeJlKOn .llJlH rpeMYtJero ra3a (60Jlee ycoBepweHcTBoBaHHOn, C npHcno-

Co6J1eHHeM .llJlH perYJlHpOBaHHH nJlaMeHH) nOJlb3Y TeHB TeXHHKe .llJlH nJlaBJle-

HHH nJlaTHHbl npH ee 06pa60TK&, a TaKJKe .llJlH Bbl.llYBaHHH H3 paCITJlaBJleH-
Horo ropHoro xpycTaJlH HJlH H3 Henp03patJHoro KBapu.a pa3J1HtJHblX
XHMHtJeCKHX npH60poB - KBapu.eBbiX TyrOnJlaBKHX np06HpoK, Ko.n.6 H T. n.

KBapu.eBoe CTeKJlO, nOMHMO CBoen TyrOnJlaBKOeTH, OTJlHtJaeTCSI He'lya-
CTBHTeJlbHOCTb K pe3KHM H3MeHeHHHM TeMnepaTypbl. KBapu.eBY KO.r16y,
H3KaJleHHY .llOKpaeHa, MomHO epa3Y onycTHTb B XOJlO.llHY BO.llY

- KOJl6a
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He JlOnHeT, KaK JlOnHYJlO 6b1 B .lI.aHHOM cJlY'lae CTeKJlO. KBapll.eBOe CTeKno

He3aMeHHMO JI,JIH lI.enoro pH.lI.a HaY'lHblX pa60T no XHMHH. OHO HaXO.ll.HT npH-

MeHeHHe 1'1 B npOH3BO.ll.CTBe.
8. nOJlY'IeHHe BO.ll.OpO.ll.a B TeXHHKe. B TetHHKe BO.ll.OpO.ll. npHMe-

HHeTCH B 6011bJllHX KOJlH'leCTBaX He TOJlbKO KaK HCTO'lHHK BblCOKOIt TeMne-

p.aTypbl H KaK JlerKHtI ra3 .lI.JlH HanonHeHHH B03.l1.YWHblX wapOB H.lI.HpH>Ka6netl,
HO 1'1 .lI.JlH lI.eJloro pH.lI.a XHMH'leCKHX npOH3BO.ll.CTB.

.anH TeXHH'leCKHX lI.enetl BO.ll.OpO.ll. nonY'laJOT He 1'13 KHcnOT, TaK KaK 3TO

HeBblrO.ll.HO, a H3 BO.ll.bJ HnH 1'13 CMeCH ra30B, nOJlY'laJOIl{HXCH npH TaK Ha3biBae-

MOtl cYXOtl neperOHKe (HarpeoaHHe 6e3 .lI.OcTyna B03.ayxa) KaMeHHoro yrJlH.

Mbi Y>Ke 3Haelll, 'lTO 1'13 OO.ll.bJ BO.aOpO.ll. MO>KHO nOJlY'lHTb, nponYCKaH 'lepe3

BO.ll.Y 9J1eKTpH'leCKHtI TOK, a TaK>Ke 1'1 npH peaKLl.HH Me>KJlY Oo.n:Otl 1'1 MeTanJiaMH.

06a 9TH cnoc06a npHMeHHJOTCH B TeXHHKe.

.anH nOJlY'leHIIH BOltOpo.n:a npH nOMOIl{H peaKLl.HH Me>Klty Oo.n:oJi 1'1 MeTan-

1/aMH nOJlb3YJOTCH 06b1KHOOeHHO >Kene30M. Hfl .n:pyrHx TeXHH'leCKHX cnoc06ax

nOJlY'leHH!! BOltOpO.ll.a Mbi 3lteCb OCTaHaBJIHOaTbC!! He 6y.n:eM.

BOTIPOCbl ,lIJUI TIOBTOPEHYI}l.

J. TIepe'lHCJlHTe cool!cToa KHCnOpOlta.
2. K3K nonY'IHTb KHCJlOpOlt B na60paTopHH?
3. KaK Ua3b1BaIOTCR BCll\eCTBa, YCKopHlOll\He peaKlI.HII?
4. KaKHe Bell\eCTBa Bbi C)KHraJiH B KHCilOpO.lle, KaK OllH ropHT, H '1TO 06pa-

3yeTcH npH HX ropeHHH?
5. KaK co6HpalOT KHCJlOpOlt H KaK y6e)KltaIOTCH, '1TO COCYlt HanOJ/JIH. CI/ KHC-

JlOpOltOM?
6. KaKHc npHMeHcHHH HMceT KHCJlOpO.ll?
7. KaK nOJlY'l3IOT KHCnOpOlt B TeXHJIKe?

8. KaK nOIlY'IaJlH Bbl BOltOpOlt? Hamfll/HTe p30eHcToo peaKlI.HH.
9. Il0'leMY Heo6xoltHMO HcnblTbioaTb '1HCTOTY DOltOpOlt3, npc)K.lIe '1elll ero 3a-

JI!HrJTb?
10. Bo CKOJlbKO pa3 'BOltOpOlt Jler'le B03ltyxa?
11. Ilepe'lHCJlHTe cJIH3H'IeCKHe CBOltCTB3 BOltOpOlt3.
12. 4TO o6pa3yeTcH npH ropeHHH DO.llOpOlta? HanHwHTe paBeHCTDO peaKL(HH.
]3. 4TO T3Koe rpeMY'IHI! ra3?
14. KaKoB3 TCMncpaTypa n,laMCHH rpeMY'IerO ra3a? BOltOpOlta, rOpHllI.erO 8 BOJltyXC?
15. .l!.nH '1ero npHMCill/eTCH DO.llOpOlt?
16. KaKHe Bbi 3HaeTe TeXHH'IeCKHe cnoc06b1 nonY'lcIIHH DOltOpO.lla?
]7. rOltHTCJJ JlH nJlUUI BOltOpOlt3 ltJIH OCBelL(eHHH? MOTHBHpyihe OTBeT.
18. Ilo'leMY B03MO)KHbl B3pblBbI JlHpH)Ka6net\?

IV. 3J1EMEHTbl.

Bell{eCTOa, KOTopbIe MbJ MO>KeM nOJlY'IHTb 'npH' nOMOIl{H peaKLl.HH coe.n:HHe-
HH!! il KOTOpbIC MbI MO)l{eM pa3.10)/{HTb Ha COCTaBHble "acTH, HOC!!T Ha-

30aHHe - CJlO)KHble Bew.eCToa.

CJJO>KllbiX Btll{eCTO H3BeCTHO O'lCHb MHoro, COblwe MHJInHOHa. Ho eCTb

cpaBHHTenbHo He6oJIbWOe "HCJIO Bell{eCTB, KOTopbIe He !!8J1!!JOTC!! Bell{eCTBaMH

CnO)l(HbIMH, KOTopble He y.aaeTCH HH nonY'lHTb nYTeM peaKLl.HH coe.n:HHe-

HHH, HH XHMH'leCKIi pa3nO)l(HTb Ha .lI.pynfe Oell{eCTBa. K '/HCJIY TaKHX Hepa3-
JlaraeMbiX BellleCTB npnHa.n:Jle)l(aT 8ee .Mema/l/lbt, a TaK>Ke pn.n: 1te.Mema/l/108,
KaK H3BeCTHbie HaM KnCJlOpo.n:, '!.Olt0P0.ll, a30T, cepa 1'1 pH.ll .lI.pyrnx BellleCTB.

3TH HeCnO>KHble BellleCTBa, BCTyna!! B XHMH'leCKHe peaKLl.HH, 06pa3YJOT
CnO>KHble Bell{eCTBa H !!BJI!!JOTCH COCma81tbt.MU '1acmll.MU, HnH 9J1eMeHTaMH,

n3 KOTOpbIX COCTOHT CJIO)f{Hbie BeIl\eCTBa.
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B KpaCHOM nOpOlliKe OKHCH PTYTH M HHKaKHMH cnoc06aMH He MomeM

YBHJ1eTb HH ra3a KHCJlOpOJ1a, HH 6J1eCTSlIllero MeTaJlJla PTYTH. Ho Mbl 3liaeM,

1JTO npH HarpeBaHHH OKHCH PTYTH OHa pa3J1araeTCH Ha PTYTb H Ha KHCJlOpOll..

M rOBopHM, 1JTO OKHCb PTYTH cocmOUmU3 3.1tCMCHm08- PTYTH H KHC-

JlopOJ1a.
3J1eMeHTbl, 8 C8000iJHOM COCmOJlHUU, T. e. He B coe.aHHeHHHX, npHHHTO

Ha3blBaTb He 9J1eMeHTaMH, a npocmblMU 8CUI,CCm8a.MU. M MomeM CKa3aTb,
1JTO 9J1eMeHT - 91'0 TOT MaTepHaJl, H3 KOToporo COCTOHT npOCTIxe' BellleCTBa
8 KOTOp ABXO.aHT B COCTaB CJlO>KHbIX BellleCTB. npOCToe BellleCTBO COCTOHT

H3 OJ1HOrO 9J1eMeHTa, CJlO>KHOe - H3 .aBYX H 60Jlee.

Pa3J1araH OKHCb PTYTH, COCTOHIllYIO H3 9J1eMeHTOB PTYTH H KHCJlOpo.aa, M 

nOJlY4aeM npOCTble BellleCTBa - PTYTb H KHCJlOpO.a.
CMeCb cepbl U JlCe.lte3a eCTb CMeCb 83 .aBYX npocmblX 8eUl,eCm8 - cepbl

8 meJle3a. Ho nocJle Toro KaK npOH30lliJla XHMH4eCKaH peaKI1.H!I, npemHHe
KalJeCTBa - cepa H meJle30 - HC4e3J1H H nOHBHJlOCb HOBoe Ka1JeCTBO,

HOBoe BellleCTBO C HOBblMH cBoAcTBaMH - cepHHCToe meJle30. CepHucmoe
JlCe.lt230 H3 .aBYX 3.1te.MeHm08 - cepbl H >KeJle3a.

B COCTaB BO.a BXO.aHT 3.1teMeHm 80iJopoiJ. ECJlH >Ke M 6y.aeM nponYCKaTb

napbl BO.a Hall. HaKaJleHH MnpOCmbl.M 8eUl,ecm80.M - JlCe.lte30.M (CTp. 20-21),
TO 3.1C.MeHm 80iJopoiJ B .aeJlHTCH B BH.ae npocmo o8eUl,eCm8a, B COCTaB me

06pa30BaBllieAcH "OKaJ1HH "- OKHCH >KeJle3a - BoA.aeT 3.1tC.MCHm JlCe.ltC30.

11TaK, 3.1tCMeHmbl HBJlHIOTCH cOCma8Hbl.MU ttacmJl.MU C.ltOJICHblX 8eUl,eCm8

8 B CB060.aHOM BH.ae 06pa3YIOT npocmble 8CUI,eCm8a, KOTop eHe .Mozym
Oblmb HU XU.MUttecKU pa3/l0JICeHbl, HU no.ltytteHbl nymc.M pCalCl{uti coeiJu-
HeHUJl.

B HaCTOHlllee BpeMH H3BeCTHO 89 9J1eMeHTOB.

flpocmblc 8eUl,ecm8a MO>KHO pa36HTb Ha .aBe rpynnbl.
nepBYIO rpynny COCTaBJlHIOT MeTaJlJlhl.

Mema.lt.ltbl HMelOT l1.eJlblA pH.a OOUl,UX C8oucm8. Bce MeTaJlJlbi HMelOT

xapaKTepHblA MeTaJlJlH1JeCKHA 6J1eCK, no KOTOPOMY HX MO>KHO ()TJlH4HTb 01'

.apyrHx BellleCTB. Bce MeTaJlJl 60Jlee HJlH MeHee XOpOlliO npOBOll.HT ,TenJlO
Ii 9JleKTpH1JeCTBO.

BTOPYIO rpyimy COCTaBJlHIOT HeMeTaJlJlbl (cTapoe Ha3BaHHe - MeTaJlJlOHlt ),
KaK KHCJlOpO.a, BO.aOpO.a, a30T, cepa, q,ocq,op, XJlOP, 6POM, HOlt, yrJlepoll.

(yroJlb) H lI.p.
HeMeTaJlJlbl He HMelOT Me>K.!l.Y c060A TaKoro HpKOJ:O CXOll.CTBa, KaK

MeTaJlJl .

Ho HeMeTaJlJl Me>K.ay c060A, KaK H MeTaJlJl Me>K.ay c060A, HMelOT

"xHMH4ecKoe CXOll.CTBO" - BCTynalOT B cxo.aH epeaKI1.HH H 06pa3YlOT cxo.a-

"ble BellleCTBa.

C XHMH4eCKHM CXO.aCTBOM H pa3J1H4HeM 9J1eMeHTOB Mbl ltaJlbllie 6Yll.eM
3HaKOMHTbCH no.ap06HO.

'

CJleltyeT eIlle oTMeTHTb, 'ITO pC3Koro pa3lteileHHJI npOCTblX BeIlleCTB Ha MeTaJlJlbl

H HeMCTaJlllbl npOBeCTH HeJlb3J1. ECTb npOCTble BellleCTB3, HMelOIllHe 'IepTbi CXO.ll.CTUa

11 C MeTaJillaM}f H C HeMeTaJlJlaMH, KaK, HanpHMep, MblWbJlK H cypbMa. C nOlt06HblMH

oeIlleCTuaMH Mbi BCTpeTHMCJI B ltaJlbHeltweM.

Bcex 9J1eMeHTOB H3BeCTHO, KaK yme CKa3aHO; 89. 60JlblliHHCTBO

H3 HHX HBIIHeTCH BellleCTBaMH KpatlHe pe.aKHMH, BCTpc4alOIllHMHcH Ha 3eMJle

B 01JeHb He60JlblliHX KOJlH1JeCTBax.

HHme npHBell.eH cnHCOK 9J1eMeHTOB (npHBOll.HTCH He J1J1R 3aY1JHBaHHH).
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npOCM3TpHB3H CnHCOK, BbI yoe.ll.HTeCb, '1TO (}OJlbWHHCTBO 9J1eMeHTOB Bnt

He3H3KOMO.

*AaoT

AKTHHHA

AJlIOMHHHA

"'AproH
6apHA
6epHJJJJHA
Bop
BpOM
BaHaAHA
BHCMYT
Boltopolt
BOJJb4lpaM
ra.u.OJlHHHA
rUJlHA
ra4laHA

"'feJlHR
repM'itHHA
rOJlbMHA

,/J,Hcnp0311A
EBponHA

*)KeJleso
*30hoTO
nHAHA
npHAHA
nTTep6HA
nTTpHA
Holt
KaAMHA
KUHA
Kam.II.HA
KaccHoneA

*KHCJlOpOA
K06ubT
KpeMHHIt
*KpHllTOH
*KceHolI

cnHCOK .9J1EMEHTOB.

JluTaa
JlHTHA
MarHHA
MasYPHA
Mapraaell.
*MeAb
MOJJH6Aea

*MblWbIlK
HUpHA
HeoAHM
*HeoH
HHKKeJJb
HHo6HA
OJlOBO
OCMHA

nauaAHA
*nJlaTHHa
nOJloHHA

npaseOAHM
npoTaKTHHHA
Pa.a.HA
PaltOH
PeHHA
POAHA
*PTYTb
Py6HAHA
PYTeHHA
CaMapHA
CBHHeli.
CeJleH

*Cepa
*Cepe6po
CKaHAHA
CTpOHII.HA
CYPbMa
TUJJHA

TaHTaJI

TeJlJlYP
Tep6HA
THTaH
TopH Ii

. TYJlHIi
'.YrJlepolt
YpaH
ct>occpop
<t>TOp
XJlOp
XpOM
U,esHA
U,epHIi
U,HHH
U,HpKOHHA
.9p6HIi

B cnHCKe H"'PHbIM WPHcJlTOM Bbl.ll.eJleHbl 9J1eMeIlTbI, KOTopble B CBOOO.ll.-
HOM COCTOHHHH HBJlHIOTCH .Mema/1.IIa.MU.-HX6oJlbWHHCTBo.3Be3.l1.0IJKoJ;t
OTMeIJeHbI 9J1eMeHTbI, BCTpe-

IJ31OllI,HeCH B npHpO.ll.e B CBO-

60ltHOM COCTOHHHH B BH.lI.e

npocTblx Belll,eCTB.

Bce C3MbIe p33HOo6p33Hble
Bell ecTB3, BCTpe'l3IOllI,HeCH B

npHpO.ll.e, npe.ll.CT3BJlHIOTCo6olO
JlH60 npocTble Beu ecTB3,T. e.

9J1eMeHTbl B CBo6oltHOM CO-

CTOHHHH; JlH60 COe.ll.HHeHHH

9THX 9J1eMeHTOB.

H3YIJaH COCT3B 3eMHoJ;t KO-

phi, BO.ll.bI, B03.l1.yxa, MO>KHO

npH6J1H3HTeJlbHO nO.ll.C'IHT3Tb

KOJlH'IeCTBO p33HblX Belll,eCTB,

COCT3BJlHIOllI,HX 3eMHYlo KOPy

H 3TMoclj>epy, a onpe.ll.eJlHB

XHMH'IeCKHJ;t COCT3B 9THX Belll,eCTB, nO.ll.C'IHTaTb, K3KHe KOJlH'IeCTBa npHxo-

,D:HTCH Ha .lI.OJlIO pa3J1HIJHbIX 9J1eMeHTOB.

::hOT nO.ll.CIJeT nOKa3bIB3eT, '1TO rJl3BH3H MaCC3 3eMHoJ;t KOpbl (BK.'110IJaH
BO.ll.Y H B03.l1.YX) COCTOHT H3 O'leHb He6oJlbWOrO '1HCJl3 9J1eMeHTOB, 60,1bWI1H-

CTBO >Ke 9J1eMeHTOB CO.ll.ep>KI1TCH B Cp3BHHTeJlbHO O'leHb He3H3'1HTeJlbHbIX KOJlJi-

'IeCTBax. 3TO HCHO BH.lI.HO H3 .lI.Harp3MMe (pHC. 42), nOKa3blB3lOllI,eti, 'ITO

r,13BH3H MaCC3 TeJl npl1pO.ll.bI COCTOHT H3 9 9J1eMeHTOB, Ha .lI.OJlIO KOTOpblX

npHXO.ll.HTCH OKOJlO 98% o6ll1,ero Beca, Ha .lI.OJlIO >Ke Bcex OCT3J1bHbIX- TOJlbKO

OKOJIO 2%'

nepBoe MeCTO npHHa.ll.Jle>KHT 1CllC/lOpOOY, KOTOpbIJ;t BXO.ll.HT B COCT3B MHHe-

paJlOB, 06pa3YlOllI,HX Ba>KHeJ;tWHe' ropHble nOpO.ll.bl: rpaHHT, rJlHH3, neCOK,

3 BCI)XODClInn-5!),1

)l(eAeJo5f.

KaAbqUtJ4 

liampuu2t
KaJlu62%

t1uel1ud2!1i
8ooopoa ''0

OcmaAbHble 2-11

PHC. 42.  HarpaMMa pacnpocTpaHeHHocTH He-
, MeHTOB B rrpHpOlte.
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}l30eCTHSlKH, neC'IaHHKH, CJIaHllbI H .lI.p. KHCJIOpO.ll BXO.ll.HT B COCTaB BO.ll.bl

(8/9 no Becy) H CO.ll.ep>KHTCII B B03.l1.yxe.

CJIe.ll.YIOUlHA 3JIeMeHT- Kpe.MltUU, Ha3BaHHe KOToporo npOHCXO.ll.HT OT

CJIOBa n KpeMeHb", B COCTaB KOToporo OH BXO.ll.HT, HaXO;J.HTCSI TaK>Ke BO BCex

COCTaBHblX '1aCTSlX rpaHHTa, B rJIHHe, B neCKe, B neC'IaHHKaX H B lleJlOM pll.ll.e

.lI.pymx nopo.ll..

TpenlA - alllO.MllltllU - BXO.ll.HT B COCTaB rJlHHbl, nO,leBbIX llmaTOB H pll.ll.a

.lI.pyrHx MHHepaJlOB.

3TH TPH 3J1eMeHTa - caMble' pacnpOCTpaHeHHble Ha 3eMJle.

BOITPOCbl LtJI5I rrOBTOPEHH5I.

1. ITo K8KOMY CBOHCTBY Bbi OTJlH'IHTe MeT8J1J1 OT HeMeTaJlJla?
2. KaKHe ra3006p3311bIe HeMeT3J1J1b1 BaM H3BecTllbI?

3. 4TO TaKoe npocToe oeIllecTBo?
4. Hii30BHTe TPH caMbiX pacnpocTpalleHHblx 3,1eMeIlTa.

v. 3AKOH COXPAHEHHS1 BECA BEIl.{ECTB.

MHorHe MeT3JIJlbI npH OObIKHoBeHHoA TeMnepaType H ocooeHHo npH Harpe-
BaHHH, KaK li3BeCTHo, nO.ll.BepralOTclI XHMH'leCKHM npeBpaw:eHHIIM - TeMHeIOT,

'1epHeIOT, nOI<pbIBalOTclI OKaJlHHOA, p>KaB'IHHOA H T. .lI..

Tenepb MbI n03HaKOMHMCII c' 3THMH SlBJIeHHSlMH oOJlee nO.ll.pOoHO.
1. OnbiTbi C MeTaJIJIaMH. I1epBbIA Bonpoc, KOTOpbIA HaM npe.ll.CTOHT

pellll1Tb, 3TO- H3MeHSleTCII JIH Bec MeTa.1J10B nocJle npOKaJIHBaHHSI. ECTeCTBeHHO

npe.ll.nOJIO>KHTb, '1TO OKaJlHHa BeCHT MeHbwe, '1eM

BeCI1JI MeTa,1JI, HO MO>KeT 6blTb 3TO Ii He TaK. Ha

nOCTaBJIeHHblA Bonpoc MO>KeT OTBeTHTb TOJlbKO

anum.

I1onpo6yeM npOKaJlHBaTb HeKOTopbIe MeTa,lJ1bI,
B3BeWHBall HX npe.ll.BapHTeJlbHO Ii nOCJIe npOKaJlH-
BaHHII. 4TOObI nO,'Y'lHTb nOOOJlbWe OKaJlliHbI, Mhi

OY.ll.eM 6paTb MeTa,lJ1 He O.ll.HHM KYCKOM, a B BH.lI.e

nopOWKa HJlH MeJlKHX KYCO'lKOB.

. Onbtm /. HaCbInbTe B )I(ene3HYIO KOpOOO'lKY

JlOiKKY MeTa.'JIH'IeCKOrO nopOWKa HJlH OnI1JlOf(,

ypaBHoBeCbTe KOpOOO'lKY Ha Becax pa3HOBeCKaMH
(MOJKHO .lI.pOObIO HJlH neCI<OM), 3aTeM nOMeCTHTe Ha TpeyrOJIbHHKe Ha KOJlbllO

WTaTHBa (pHC. 43) HJlH TaraHa H HarpeBaATe, nOKa MeTa.',l nOKpoeTCII OKaJIH-

HOlt. .L{aATe 8n(MHe OCTbITb, nOJ(a H30w:ynb KOpoo011Ka He nepeCTaHeT 6bITb

remIOA, H CHOBa nOMeCTHTe Ha BeCbI. .

PHC. 43. ITpoK3J1I1BaHlle
MeraJIJIOB B :KeJlC3HOH

Kop060'lKC.

OnbITbI yoe>K.lI.alOT Hac, '1TO OKaJIHHa BeCHT He TOJ!I>KO He MeHbwe, HO

60Ilbw.e, '1eM BeCHJI B311TbIA MeTaJIJI.

.L{JISI Toro '1To6bI peUUlTb Bonpoc, He nOBJlH!IeT JIH Ha pe3YJlbTar, eCJlH

npOKaJIHBaHHe BeCTH B 33KpbITOM cocY.ll.e, rrpO.ll.eJIaeM onbiT B 3aKpbIToA npo-
6HpKe.

. Onbtm 2. HacbInbTe B rrpooHpKY HeMHoro TOro >Ke MeTaJIJIa, KOTOpbl1t
B1:.1 6paJIH B nepBOM onblTe. BCT3BbTe npooKY C rpyoKoA, Ha KOTOPYIO
Ha.ll.eT KaY'IYK C aa>KHMOM (pHC. 44), ypaBHoBeCbTe Ha Becax H, BCTpllxHBaSl
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MeUJJJI B npOOHpI{e, HarpeltTe .lI.O H3MeHeHI1S1 ero [(BeTa. [{altTe OCThlTb K

CHOBa nOMeCTIne Ha BeChi. Bec OCTaeTCS1 npeJKHHlIf.

[{JIn Toro '11'0%1 HaltTH OO'hS1CHeHHe nOJlY'IeHHOrO pe3YJIbTaTa, npHCOeltH 
"HTe K KaY'IYKY KYCO'leK CTel{JI!1HHolt TPYOKH, onYCHITe ero B CTaKaH C BO.ll.OIt
II OTKpoATe 3a>KHM. BO.ll.a nO.D:HHMaeTC!1 no TPy6Ke (pHC. 45). .

OnhlTbI C pa3JIH'IHbIMH MeTaJIJIa1\llH y6eJK.lI.alOT Hac B CJIe.ll.YIOJJ.J:eM:
1. DpH npOKaJIHBaHHH MeTa,1IIOB B 3aKpblToit npo6HpKe Ko/tII'tecm80

603iJyxa B np06HpKe y_fteHblU.aemcn.
2. Bec npo6HpKH co B3!1TbIM MeTaJIJIOM H HaXO.ll.!1llJ.HMCIl B Helt R03.l1.YXOM,

nOCJIe Toro KaK l\IeTa.'!JI npeBpaTHJIC!1 B OKaJIHHY, a B03.l1.yxa C.lI.eJIaJIOCb

MeHbIlle, OCTaeTC!1 npe:JlcHll.At.
113 9THX q,aKToB MOJKHO C.lI.eJlaTb CJle.ll.YIO-

UtHe BbIBO.ll.bI:
1. DpeBpallJ.eHHe MeTalua B OKaJIl1HY eCTb

Xll.Atu'teCKan peaKlI,Un, B KOTOpofi npHHHMaeT
Y'IaCTHe He TOJIbKO MeTaJI,1, HO H 603iJyx. Do-

STOMY B03.l1.yxa H CTaHOBHTC!1 l\IeHbwe.

2. OKaJIHHa BeCHT 60JIbWe MeTaJIJIa no.

TOMY, tlTO npH 06pa30BaHI111 OKaJIHHbI K MeTalwy
'11'O-TO npucoeiJlLHnemcn 113 B03.l1.yxa.

3. To, '11'0 Bec 3aKpbITofi np0611pKH nOCJIe

npOKaJIHBaHI1!1 He H3MeH!1eTC!1, MOJKHO 06D!1CHI1Tb

TOJlbKO CJIe.ll.YIOtl!.liM 06pa30M: MeTa.'!JI, npeBpa-
maRCb -8 OKaJlltHy, YBeJlH'IHBaeTCH B Bece p08HO
Ita emO,1bh;O, Ha CKO,1bKO YMeHblllaeTCIl B Bece

B03.!lYX. I1Ha'le Bec npOOHpKH .lI.OmKeH 6bIJI Obi

I13MCHHTbCIi.

TaKHM 06pa30M npH HaWHX OnbITaX Bee se.

Ul,eem8, 8emynu8LUllX 8 peaKlJ,IlIO, 1'. e. Bec'

MeT3JIna II B03.l1.yxa, pa8en 8eey sew,ecm8a

1l0/ly'teHH020
- OKaJlHHbI.

2. OnbiTbi C .l1pynlMH Be eCTBaMH.

DOCMOTpHM Tenepb, '11'0 .lI.eJIaeTC!1 C neCOM

RCTynalOUJ.Hx R peaKlJ,lilO RellJ.eCTR npH .lI.pymx

peaKlJ,I1HX.

. 01iblm 1. YpaBHoaecbTe Ha Becax .lI.Ba CTaKaH'II1I{a C pa3J1H'IHbIMH pac-

TBopaMH, BhUlaHHbIMH npenO.ll.aBaTe,1eM. CTaKaH'IHKI1 Y.ll.OOHO nOMeCTHTb Ha BeCbI

C nnOCKHMH qaWKaMH (pl1c. 46), eCJII1 fiX I1MeeTC!1 .lI.OCTaTO'lHO. Ecml TaKHX

ReCOB HeT 1I11H HeXBaTaeT Ha Bce 3BeHb!1, TO paCTBopbI MOJKHO B311Tb B npo.

611pI{3X. [{Be npoOl1pKH CBH3bIBaIOTC!1 BepeBO'lKOfi H BelllalOTCIl fla ame'lHbIe

ReCbI H3 npOBOJIO'lHOM KplO'IKe (pHC. 47).
Kor.ll.a ReCbl npMBe.ll.eHbI B paBHOB Cl1e, c,letlTe pacTBopbI BMeCTe. Bec

OCTaeTCH npeJJCHlt.M.
1
.

OlIbITbI C pa3JIH'IHbIMI1 paCTBopaMH npHBO.llHT Hac K BQIBO.llY, '11'0 Bee

neUleCTB, BCTynHBIlIHx B 91'11 peaKlJ,HH, paBeH Becy aellJ.eCTB nOJIY'IeHHblX.
MOJKHO .llYM3Tb. '11'0 91'01' BbIBO.ll pacnpOCTpaHHeTCIl H H3 Bce .llpyme XHM;H-

'1eCKHe peaKlJ,I1H.

d  , 

PI1C. 44. IlpH60p ltlHI npoKa-
JlHBallHR MeTalIJJa B 3aKpbIToM

cocylte.

\I

PI1C. 45. I1cnbITaHHe. H3Me-

IIReTCR ml KOIIHtleCTDO B03-

.!Iyxa npH npOKalIHDaHHH Me-

TaJilIa n 3aK?blTOM cocY.lle.

1 OT.llelIbHbIe 3BeHbll lteJlalOT On:blThI C pa31IH'lHbIMH paCTBopaMIf.
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O)l,HaKO eCTb HBJleHMH, KOTOpble TaKOMY BblBO)l,Y KaK I5Y)I,TO npomU80pe-

'lam; TaK, HanpMMep, Ha6J1IO)I,aH ropeHMe CBellM MJlM cnMpTa, MbI BM.n:MM, '1TO

ropHw.ee Bew.eCTBO MClIe3aeT 6eCCJle.n:HO. TaK JIM 3TO?

. Onbtm 2. YT06b1 y6eltMTbCH, He 015pa3yeTcSI 11M '1TO-HM6y.n:b npH

ropeHMM CBellM, 3a>KrMTe CBellY, YKpenJleHHYIO Ha npOBOJlOKe, M onYCTHTe ec

B CYXYIO KOJl6y MJlM CKJlHHKY. Ha CTeHKax CKJlHHKM oce.n:alOT KaneJlbKM BOltbl.

DocJle Toro KaK CBella noraCHeT, BJleATe B CKJlHHKY M3BeCTKOBoR BO.ll.bl

M BCTpHXHMTe. 113BecTKOBaH Bo.n:a MYTMTCH,-

npH3HaK yrJleKMcJloro ra3a. .

OnblTbl y6e>K.n:aIOT Hac B TOM, '1TO cropeB-

waH CBella He MClIe3aeT 6eCCJle.n:HO, KaK 3TO

Ka>KeTCH Ha nepBblA B3rJlHlt. BMeCTO cropeBwe:t
CBellM nOJlYlIalOTCH .n:Ba HOBblX Bew.eCTBa: BO.1l.a

M yrJleKMcJlblA ra3.

KaKOB >Ke Bec 9THX Beu eCTB? BeCSlT JlH OHH MeHbwe, 60,'1bWe M1IM

CTOJlbKO >Ke, CKOJlbKO BeCMJla cropeBwaSl lIaCTb CBellM? Ha OCHOBaHMM OnblTa

MO>KHO 6bIJlO 6bi npe.n:nOJlO>KMTb, liTO Bec npo.n:YKTOB ropeHMH, T. e. BO.n:bl

M yrJleKHcJloro ra3a, .n:OJl>KeH 6b1Tb paBeH Becy

cropeBweA lIaCTM CBellH. npOBepMM 3TO npe.u.-

nOJlO>KeHMe Ha onbITe.

OnblT MO>KHO nOCTaBHTb cJle.n:YIOw.MM ol5pa-
30M: CBellY nOMew.alOT Ha BeCbI M Ha.n: HelO CTa-

BSIT JlaMnOBblA Il.HJlHH.u.p, B KOTOpbIA HaCblnalOT

KYCKM M3BeCTM M e.n:Koro HaTpa- Bew.eCTB,
>Ka.1l.HO nOrJlow.alOw.MX M BO.n:y M yrJIeKMCJlbllt
ra3 (pMC. 48). no Mepe ropeHMSI CBellH TenJible

ra3bl, no.n:HMMalOw.MecSI KBepxy (npo.n:YKTbI ro-

peHMH), npoxo.n:SI lIepe3 CJlOM nOrJlow.alOw.HX

Bew.eCTB, HaIl.eJlO MMM nOrJlow.aIOTCSI. BMeCTO

cropeBwelt CBellM Ha BeCax OCTalOTCH nOrJlow.eH-

Hble M3BeCTbIO M e.n:KMM HaTpOM Bo.n:a M yrJIe-
KMCJlbllt ra3. npM 3TOM OKa3bIBaeTCH, lI1'O OHM

BeCHT He' CTOJlbKO >Ke, a 60/lbUle, lIeM BeCMJla

cropeBwaH lIaCTb CBeIJM, TaK KaK lIaWKa BeCOB, Ha KOTOpoA ropliT CBelJa,
nOCTeneHHO onYCKaeTCH. B lIeM >Ke 3AeCb .n:eJlo? 061>SlCHMTb 3TO HBJleHMe

MO>KHO OlleHb npOCTO. DpM ropeHMM CBellH 3J1eMeHTbI yrnepoA Ii BOAO-

po.n:, BXO,llHw.Me B COCTaB CTeapliHa CBellM, BCTynalOT B peaKIl.lilO C B03AY-
XOM Ii 06pa3YlOT yrJleKHC1Iblit ra3 Ii BOAY.

PHC. 46. )J.Ba CTaK3Ha C {lacTBopaMH,
ypaBHOBeIlleHHble Ha Becax.

B
1 0

"'"
I
=

PHe. 48. fopeHHe CBellH Ha
Beeax C norllolUeHHeM npo-

JlYKTOB ropeHHH.
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B HaWeM nepBOM npe.ll.nOnOH<eHHW, '1TO BeC npO.ll.YKTOB rOpeHHH paBeH

Becy cropeBwelt CBe'lH, Mbi He YIMH Toro, '1TO S3Rmble 8eU{eemsa
- :no

He TonbKO CBe'la, HO H 8030YX, '1aCTb KOToporo BCTynaeT npH ropeHHH

B peaKUH 1OC Bew.eCTBOM CBe'lH. ()Ka3b1BaeTCH, '1TO ecnH npH 60nee TO'lHblX

onblTax onpe.ll.enHTb KOJlH'IeCTBO B03ltyxa, nowe.ll.wero Ha ropeHHe, TO Bee

ero 6Y.ll.eT KaK pa3 paBeH YBenH'IeHHIO B Bece npO.ll.YKTOB ropeHHH no cpaB-
HeHHIO C BeeOM eropeBwelt CBe'lH. I1HblMH enOBaMH, H B .lI.aHHOM cnY'lae
lie nonY'IaeTCH HHKaKoro npOTHBOpe'lHH e HawHM oeHOBHblM npe.ll.nonOH<e-

HHeM, C Hawelt "nmOTe30A", '1TO npH Beex XHMH'IeeKHX peaKUHHX 8ee

8eU{eems 83RmblX pasell seey seU{eems nO/ly'tellllblX.
3. 3aKOH coxpaHeHHH Beca Bew.eCTB. IlonoH<eHHe, '1TO Bee Bew.eeTB

B3HTblX paBeH Beey Bew.eCTB nonY'leHHblX, pacnpoeTpaHHeTCH He TonbKO Ha

paCCMOTpeHHble HaMH enY'IaH, HO pewHTenbHO
Ha Bce XHMH'IeCKHe peaKUHH. 11.0 eHX nop HH

npH O.ll.HOM XHMH'IeeKOM onblTe He Ha6nlOlta-

nOCb, '1T06bl nocne peaKUHH nonY'IeHHble Bew.e-
CTBa BeeHJIH 60JIbWe HJIH MeHbwe, '1eM BeCHJIH

Bew.eeTBa, B3HTble .lI.JlH peaKUHH. Bee 8eU{eem8,

BcmynalOU{UX 8 pealClI,UIO, Beezoa pasell seey

8eU{ecms nO/ly'tellllblX. BTO nO,10H<eHHe HOCHT

36bl'lHO Ha3BaHHe ,,3aKOH eoxpaHeHHH Bew.e-
CTBa". IlpaBHJIbHee Ha3blBaTb ero 3aKo1l0.M eo-

XpaHellUR 8eea seU{eems. I1Hor.ll.a 3TOT 3aKOH
-, 'W,1!'

Ha3blBalOT TaKH<e ,,3aKOH JI 0 M 0 HOC 0 B a- " 't'
JIaBya3be"-no HMeHH .lI.BYX BeJIHKHX Y'Ie--  . '

Z, \.';, ,  fi!:
Hblx-pyeeKoro, M. B. JIOMoHocOBa =  _ \\1-"  I(1711-1765), H 4>paHUY3cKoro, A. JI a B y a 3 b e   f:'j» 'ff1/!f(1743-1794), KOTopble, He3aBHCHMO OltHH OT  ,'-," ;11

7  l
{\ ,"

.lI.Pyroro, BnepBble nOltTBep.ll.HJIH 3TOT 3aKOH npo- <

.lI.eJIaHHblMH HMH onblTaMH. TO'lHeltwHe onblTbl,

npO.ll.eJIaHHble n03.l1:Hee, TaKH<e nO}.{TBepH<.lI.aJIH

3TOT 3aKOH, H npOTHBOpe'lHA eMY He Halt.ll.eHO.

3aKOH coxpaHeHHH Beca Bew.eeTB C'IHTaeTeH

OCHOBHblM 3aKOHOM npHpO.ll.bI. Bee XHMH'IeeKl'ie HBJIeHHH, npOHCXO.ll.Hw.He

BOKpyr Hac, HeH3MeHHO nO.ll.'IMHHIOTCH 3TOMY 3aKOHY. ECJIH '1TO-HH6Y.ll.b Ha

nepBblA B3TJIH.lI. npOTHBOpe'lHT 3aKOHY coxpaHeHHH Beca Bew.eeTB, TO BCer.ll.a

oKa3b1BaeTCH, '1TO Mbl He Y'lJIH Beex Bew.eeTB, npHHHMalOw.HX Y'laCTHe B .lI.aH-

HOM HBJIeHHH HJIH 06pa3YIOw.HXCH.
3aKOH coxpaHeHHH Beca Bew.eeTB nO.ll.TBep>KllaeT OCHOBHoe 4>HJJOco4>cKoe

nOJIOH<eHHe 0 TOM, '1TO B npHpOlte HH'ITO He He'le3aeT 6eeeJle.ll.HO H He

nOHBJ/HeTeH H3 HH'IerO, '1TO MaTepHH, 06pa3YIOw.aH BeCb MHp, cyw.eCTByer

H .lI.BHH<eTCH Be'lHO,. a He 6blJIa COTBopeHa 3a 5508 JleT .lI.O "poH<.lI.ecTBa XPH-
CTORa"

J KaK Y'IHT peJlHrI1H.

BonpOCbl .lJ,JI5I nOBTOPEHH5I.

MHxaHJI BaCHHbeBH'I
JIoMOHOCOB
1711-1765.

1. KaK H3MeHReTCR Bec MeTaHHOB npH 06paaoBaHHH OKaJlHH?
2. H3BCCTHbi i1H cHY'IaH B03HHKHOBeHHR BellteCTB H3 HH'ICrO H nOJlHOrO HC'Ie3-

HOBeHliR BellteCTD?
3. KaKHe BelUeCTDa o6pa3YIOTcR npH ropeuHH CBe'lH?
4. B 'IeM 3aKHIO'IaerCR aaKOH coxpaHeuHR Deca DelUecTD?
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VI. B03.llYX.

HaOJIIo.naR nO)J.HRTl1e BO.llbl B Tpy6Ke noclIe npOKaJUIBaHHR MeTaJllla

B 3aKpbITOA np06l1pKe, MI.l 38MeTHlIli, '11'0 BO.lla 33HSllIa Jll1l1Ib '1aCTbc 06"beM3,
<taHl1MileMOro nepBOHa'lallbHO B03.nYXOM, - B np0611pKe OCT3BallOCb elll.e MHOro

Boa.nyxa, KOTOpblR He BCTynl1JI B peaKIJ.HIO.

ITo'leMY me He BeCb B03ltyX H3pacxo.nOBallCR Ha npeapall1.eHHe MeTalllla

B OKaJIIIHY, a TOllbKO Ifacmb ero? 1...J.ro 31'0 3a aKTHBHaR, BCTynalOIlI.aSI B pe-

aKIJ.HlO '1aCTb B03.nyxa?
ECTeCTBeHHO npe.nnOJlOmI1Tb, '11'0 31'0 He '11'0 I1HOe, KaK 3HaKOMblJ;!: Y>Ke

HaM fCUC/lOpoiJ.
1. B0311YX - CMeCb ra30B. MomHo .nOKaa8Tb, '11'0 KHC.'lOpO.ll: HaXOJUITC!I

B B03.nyxe H 06pa3yeT C MeTallJIaMH OKallHHbI, '11'0 B03.nyx He eCTb '1HCTOe

Belll.eCTBO, 3 - CMeCb ra30B.

KMClIOpO.n, npHcoe.nMHHBUIHJ!CR K Me-

Ta,111Y H3 B03.nyxa, MomHO OTHRTb 01' OKa-

,1HHbl 06paTHO npH nO:YIOIll.H Bo.nopo.na.
.D.1I!1 OnblTa MomHO BocnOllb30BaTbCR Me.n.-
HOJ! OKallHHoR.

. OlUJtm. K npll60py .1I:JI!I nOJlY-

'1eHHR BC.nOpO.1l:a (pMC. 49) npHcoe.nHHHTe
cTeKmlHHYIO Tpy6KY, KOTOPYIO YKpenHTe
B 33mHMe UITaTHBa ClIerKa HaKlIOHHO, HaK

Ha pHcYHKe. Hcnumaume '1HCTOTY 110.11:0-
PI1C. 49. npH60p ltilR BOCCTallOBJle- pOJl3 11, KOrlt3 noR.neT '1HCTblA BO.nOpO.n,

IIHR OKHCH Me.IJ.H BOltOpO.IJ.OM. HalteHbTe H3 Tpy6KY npo6HpKY C He60JIb-

UII1M KOJIH'IeCTBOM OKHCH Me.nH (pwc. 49).
HarpeBaUTe OKHCb Me.II.H H H36JIIO.llalhe, '11'0 C HeIO np0IcICXO.1l:HT.
OKHCb Me.1l:M nOCTeneHHO npeBpamaeTcH B MeTallJI, Ha CTeHK3X me npo-

6HpKH oce.naIOT KaneJIbKH BO.nbl. .

ITpmlcxo.nRIlI.YIO peaKIJ.HIO MomHO H30opa3HTb TaK:

I
Me.nb

_

I + I BO.!lOpO.1l: I +BO 0 0 = / Me.ll:b.
KHCJIOpO.n

.11: p .11:
KHCJIOpO.u. !

OKMCb Me,/Ut BOila

ITO.1l:00Ha!l peaKIJ.HR 33Melll.eHHIJ H.neT co MHOrHMH OKHClIaMH MeTallJIOB.

Ee Ha3b1BaIOT: peaKlI."JI BOCCTaHOBJleHtlJI.

ITpH 31'OA peaKIJ.I1H MeTaJIJI nOJIY'laeTc!I H3 OK31111Hbl oopaTHo, "BOCCTa-
H3BJllmaeTCR" .

ITpo.nellaHHblU onbIT C HeCOMHetiHOCTblO .nOKa3bIBaeT, '11'0 npH 06pa30Ba-
111111 OK3JIHH MeTa,1,1 .1I:eRCTBHTeJIbHO COe.1l:HHSIeTCR C KJ>lCJIOpO.ll:OM H '11'0, clIe-

AOBaTellbHO, KI1ClIOpO.n Haxo.nHTC!I B B03.nyxe.

BOllpoc 0 TOM, '11'0 B03.nyx eCTb CMeCb _ra30B, B03HHK TOllbKO B KOHIJ.e

XVIII B., 1I0C.1e TOro KaK 3HrJIidicKHM Y'leHbIM IT pH C T JI 11 (Priestley) OWl

BnepBble 1I0JIY'IeH '1l1CTbIR KHCJlOpO.n (1774).
ITpHCTJIH 1I01lY'IHlI KHCJIOpO.n, pa3JIaraSI HarpeBaHHeM OKHCb PTYTW, TaK

me, KaK Mbl 31'0 ,lleJlaJIH, 3KaKOMJICb C peaKlJ,l1elt pa3110)f{eHHH (CTp. 8).
Ho BOllpOC 0 COCTaBe B03.ll:yxa, KOTOpbl .D.OJlroe BpeMR C'IHTaJtCft O.!l:flHM
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113 9JIeMeHTOB, OblJI peweH He npHCTJIH, a ero COBpeMeHHHKOM, H3BeCTHblM

Y]I{e HaM <ppaHUY3CKHM Y'IeHblM JI a B Y a 3 b e.

JIaBya3be, B npOTHBOnOJIO]l{HOCTb CBOHM npeJJ.weCTBeHHHKaM, KOTopble

H3Y'IaJIH XHMH'IeCKHe HBJIeHHH OOJIbWelO '1aCTblO Ka'leCTBeHHO, He Y'IHTblCaa
KOJIH'IeCTBa Be1UeCTB, IipHHHMaI01UHX Y'IaCTHe B peaKUHH, BCerD.a npH cBoeft

paOOTe TO'lHO H3MepHJI BeCOBble KOJIH'IeCTBa Be1UeCTB. OH C'IHTaJI BeCb!

Ba]l{HeRwHM opYD.HeM XHMHKa npH H3Y'IeHHH Be1UeCTB H HX npeBpallleHI1A.
Pa60Ta JIaBya3be 0 COCTaBe B03D.yxa npeD.CTaBJIHeT npOD.OJI]I{eHHe ero

,paOOT no H3Y'leHHIO ropeHHH pa3JIH'IHbIX Be1UeCTB B KHCJIOpOD.e H B B03D.yxe.

JIaBya3be nOCTaBHJI CJIeD.YI01UHR onblT (pHC. 50). OH HarpeBaJI Ha ]l{apOBHe
A PTYTb B peTopTe C C H30mYToA TPy6KoJ;t, KOHeu KOTOpOJ;t 6bl,l noD.-

BeD.eH noD. KO,10KOJI C B03D.YXOM B, nOCTaBJIeHHblJ;t B '1awKY co PTYTblO D.

nOcJIe HarpeBaHH!I B Te'leHHe 12 CYTOK oKa3a.'10Cb, '1TO '1aCTb PTYTH B pe-

TopTe npeBpaTHJIaCb B KpaCHblJ;t nopOWOK, a PTYTb
B KO.'10KOJIe nOD.H!lJIaCb: B03D.yxa CTaJIO MeHbwe

npH6JIH3HTeJlbHO Ha 1/5 nepBOHa'laJIbHOrO 06'beMa.

npH D.aJIbHeRweM npOKaJIHBaHHH 06'beM B03D.yxa

Y]I{e He H3MeH!lnC!I. JIaBya3be H3BJIeK Be1UeCTBO

H3 peTOpTbI, OTD.eJIH.'l OT OCTaBweJ;tC!I PTYTH 06pa-

30BaBwYIOC!I OKaJIHHY M HCCJIeD.OBaJl ee. nOJIY'IeH-
HaH- OKaJIHHa 6blJla He '1eM HHblM, KaK M3BeCTHofi

eMY OKHCblO PTYTH, KOTOpa!l pa3,'laraeTCH npH

npOKaJIHBaHHH Ha PTYTb M KHCJlOpOD.. 1.IT06bl

OKOH'IaTeJlbHO y6eD.MTbc!I B npaBHJIbHOCTH CBoero

npeD.nOJIO>KeHH!I, J1aBya3be nOMeCTHJI OKaJlHHY
B MaJleHbKYlo peTopTY 'M npOKa,'lHBaJl ee Ha CH,lb-

HOM ome. v13 OKa,1HHbl BblD.eJlHJIC!I ra3, KOTOpblJ;\ 6bm c06paH B COCYD. HaD.

BOD.OIO. OKa3aJlOCb, '1TO ra3a nOJlY'IHJlOCb no 06'beMY pOBHO CTOJIbKO >Ke,
Ha CKOJlbKO YMeHbWH,'lC!I OO'beM B03D.yxa npli nepBOM OnbITe: Be1UeCTBa
B OD.HOM MeCTe y6aBH,"ocb CTOJlbKO ]l{e, CKO,'lbKO npH6aBIMocb ero B D.PY-
rOM, I1cCJle.aYH cBoRcTBa ra3a, JIaBya3be y6eD.H,1c!I, '1T03TO D.eltcTBHTeJlbHO

I<HCJIOpOD..
1 OCTaBwut1cH ]l{e noD. KOJlOKOJlOM B03D.YX He nOD.D.ep>KHBan HH

rOpeHH!I, HH D.bIXaHH!I - CBe'la B HeM racna; MbIllIb, 1i0-

Me1UeHHa!l B 3TOT ra3, 3aD.OXJlaCb. JIaBya3be Ha3Ban ero

a30m, '1TO 03Ha'iaeT- HenpHrOD.Hbllt D.JI!I >KH3HH.

DblJlO nonY'IeHO nO,'lHoe .noKa3aTenbCTBO, '1TO KHcno-

pOD.
- COCTaBHa!l '1aCTb B03D.yxa M '1TO ropeHHe, 06pa30-

BaHHe OKanHH, D.blXaHMe CYTb COeD.HHeHH!I Bew.eCTB C KHC,1IO-

pOD.OM, He3aBMCHMD OT TOro, npOHCXOD.HT JIH peaKUH!I B '1H-

CTOM KHCJlOpOD.e HJllt B B03D.yxe.
PeaKUHIO COeD.HHeHH!I Be1UeCTB C KHCJlOpOD.OM 06b1'1HO

Ha3bIBalOT OKHCJleHHeM Bern:eCTB, a caMH npOD.YKTbl peaKUHH
COeD.I1HeHH!I 3.lleMeHTOB C I<HC,'lOPOD.OM Ha3blBalOT OKHCJlaMH.

2. CocTas B03.llyxa. )J.'1!1 TOro '1T06bl n03HaKOMHTbC!I

C COCTaBOMB03D.yxa, Mbl Mo>!{eM npOD.enaTb 60,'lee npocTolt

OnbIT, B3!1B BMeCTO PTYTM ifJocifJOp - Bew.eCTBO, KOTopoe

rOpa3D.0 Jler'le M 6blcTpee BCTynaeT B peaK':'-HIO C KHCJlOpOD.OM, 'leM PTYTb.
1 Ha3BaHBe .KHCJlOpOlt"

-- 06pa30BaTeJlj, KHCJlOT - 6b1J1o npe.l\,10JKCIIO JIaBya3:.e.
CiiOBO .KHCJlOpO)lG - ncpeB!j)lt JlaTHIICKoro Ha30aIlHH .QKCHfCIIIIYM". Muorne COCJ{H-
l1ClUlH KHCJlOpOJ{a J{':lIOT IIPH paCTBopcmiU B BO.llC KIIC,10TbI.
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PHC. 51. CiKH-
ramie cpoclj1opa
DOlt KOJlOKO-

nOM.

PHc.50. IlpH60p, KOTOP;'IM
no.lb30Ba,lCH JI a B y a 3b e

ltJlR aHaJlH3a B03 yxa.
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<l>OCQJOP nOMelllalOT B YKpenJleHHYIO Ha npOOKe '1ame'lKY, n.'1aBaIOlllYIO
Ha BO.lle no.ll KOJlOKO.'10M (pHC. 51). <l>ocQJoP 3a)l(HralOT H 6b1CTpO 3aKpblBalOT
KOJlOKOJl np06KoiL <l>ocQJoP cropaeT, a 06pa30BaBmHitcH 6eJlblit .lI.blM - OKHCeJI

QJocQJO}}fl (QJOCQJOPHbllt aHrH.llpH.ll) - pacTBopReTcH B BO.ll.e.

BO.lla nO.llHHMaeTCR npH6J1H3HTeJlbHO Ha
t
/ 06'beMa, KOTOpbllt 3aHHMaJl nepBo-

Ha'laJlbHO B03.llYX. ECJlH HcnbITaTb OCTaBmHltcR ra3, TO MO)l(HO yoe.ll.HTbCR, '1TO 08

He nO.ll.llep)l(HBaeT ropeHHR: ropRlllaR CBe'la HJlH JlY'IHHKa, BHeCeHHble B KOJlOKOJl,

MOMeHTaJlbHO raCHYT. KpOMe TOro, 3TOT ra3 He MYTHT H3BecTKoBoit BO.ll.bI-

3TO He yrJleKHCJlbllt ra3. 'aTO - a30m, Ha ero .lI.OJlIO npHXO.ll.HTCR OKOJlO II.
06'beMa B03.llyxa (pHC. 52, .llHarpaMMa).

KpoMe a30Ta H KHCJlOpO.ll.a, B B03.llyxe HaXO.ll.HTCR yrJleKHcJlbllt ra3 H napu
BO.llbi. KOJlH'IeCTBO 3THX ra30B He nOCTORHHO, a 3aBHCHT OT MeCTa, r.ll.e 6b1J1a

B3RTa np06a, H OT Ite,1Oro pR.lI.a .llpymx YCIIOBHIt.

 hom78.t KUCAOpOa 2ft

lIHepmHble 2a3 /o.94"---
.YenelfiJCnblU U'.J qOJ%

npol/tle Z03bl o.OJ
PHC. 52. .l{HarpaMMa 06'bCMHOrO COCTaBa B0311yxa.

YVlelCllC/lblU M3, KaK y)l(e H3BecTHo, oopa3yeTcH npH .llblXaHHH 0 npo

ropeHlHl, H n03ToMY ero B B03ltyxe rop,O.ll.a r.lle MHoro QJaopoK H 3aBO.ll.OB,

r.lle C)I(lUalOTCH 60JlbmHe KOJlH'IeCTBa TOIIJlHBa, HeCKOJlbKO 60Jlbme, '1eM:

B B03.llyxe Ha.ll MopeM, B Jlecy OJiH B nOlle. B '1HCTOM B03.l1.yxe yrJleKHcJloro
ra3a OKOIlO 0,03-0,04% no 06'beMY (pHC. 52), B rYCTO HaCeJleHHblX MeCTaX

CO.ll.ep)l(3HHe ero MO)l(eT .llOXO.ll.HTb .lI.O 0,06-0,07%,
Oc06eHHo MHoro yrlleKHcJloro ra3a CKOlIJllleTCR B 3aKpblTblx, nJloxo

npOBeTpHBaeMbIX 1I0MellleHHRx, B KOTOpblX HaXO.ll.HTCH MHOro .'1IO.lI.elt, - KHCIIO-

pO.ll IIOTpe6l1HeTCH IIPH .llblxaHHH, HaKOII,lReTCR yrJleKocJlbIIt ra3. B03.llYX, co-

.llep)l(alllHIt 60Jlee 0,1 0/0 yr.leKHcJloro ra3a, O'leHb .lI.YUleH.
KOJlH'IeCTBO BoiJJlHblX napoB 3aBHCHT OT 6J1H30CTH BO.llbl, TeMlIepaTYPLI

H .lI.pyrux YCIIOBHIt, KOTopble .llOJl)l(HbI 6bITb 03BeCTHbI 03 reorpaQJHH H QJH3HKH.
B B03.llyxe BCer.ll.a npHCYTCTByeT nbtllb H .MlllCpOOp'laHI13.Mbl (6aKTepHH,

3apO.llbIUlH nlleceHH 0 T. .ll.). OHH HaXO.ll.RTCH B B03.l1.yxe BO B3BeUleHHOM

COCTORHHH, nO.ll.06HO MYTH B BO.ll.e, H HOCRTCR B 803.Qyxe 6J1arO.ll.apH B03.l1.ym-
HbIM Te'leHHRM. KOIlH'IeCTBO H COCTaB 3THX npHMeceti O'leHb pa3Ho06pa3HbI.
B B03.llyxe ropO.lla MHoro yroJlbHoti nblllH - Ca)l(H, HecropeBUlHX '1aCTH'IeI{

yrJlR, KOTopble Bbl6paCblBalOTCH B BH.lI.e '1epHOrO .lI.blMa H3 Tpy6. MHorlte

IIpOH3BO.llCTBa .llalOT 60JlbmOe KOJlH'IeCTBO nbilIO, KOTopaR HOCHTCR B B03-

.llyxe 0, nOna.llaH B lIerKHe, pa3.l1.paJKaeT HX H Bbl3b1BaeT pa3J1H'IHble,
JlIHOf.lla O'leHb TH)I(elIbie aa601IeBaHHH.
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SblJI HCCJle.lJ.OBaH B03.lJ.YX B nOMeI.IJ;eHHSlX Bpei)llblX npou38oi)cm8 H B 0.lJ.-

HOM KYOH'IeCKOM MeTpe B03.l1.yxa ObIJlO HaA.lI.eHO: Ha MeJIbHHL(e 47.A4Z nbIJIH,
B B03ltyxe oopyoHoA MacTepcKoA- 55 .MZ H Ha L(eMeHTHOM 3aBO.ll.e - 224 .MZ.

Ha pHC. 53 H300pameH BH.lI. pa3JIH'IHOrO pO.ll.a nblJIH no.ll. MHKpOCKonOM.

Ha npOH3BO.lJ.CTBe Be.ll.eTCSI oopboa C nbIJIblO - YCTp3HBalOTcSI BeHTHJlSlL(HSI
H pa3JIH'IHble npHCnOCOOJIeHHSI .lI.JISI YMeHbllieHHSI KOJlH'IeCTBa nblJIH.

B lliKOJlbHbIX nOMeI.IJ;eHHSlX TaKme oopa3yeTcSI OOJlblliOe KOJIH'IeCTBO nbIJIH,

H n03ToMY HymHo npHHHMaTb Bce Mepbl .lI.JlSI 60pb6b1 C nbIJIblO - CblPYiO

YOOPKY, CMU3bIBaHHe nOJlOB He4>TSlHbIM MaCJlOM, cTHpaHHe C .lJ.OCKH MOKpoA

TpSlnKoA. CJle.ayeT nOMHHTb, IJTO nbIJlb Bpe.aHa .lI.JISI JlerKHX H IJTO BMeCTe

c nbIJIbIO B B03.l1.yxe BCer.ll.a HaXO.lJ.SlTCSI TaKme 3apO.lJ.bllliH MHKpoopraHH3MoB,
H3 KOTOpblX OlJeHb MHorHe SlBJISlIOTCSI npHIJHHolt onaCHblX OOJIe3HeA.

3. MHepTHbie ra3b1. LloJIroe BpeMSI C'IHTUJlH, IJTO COCTaB B03.lJ.yxa yme

H3YIJeH, XOpOlliO H3BeCTeH, H HHlJerO HOBoro 0 B03.lJ.yxe CKa3aTb HeJlb3S1.

OnblTbI J1 a BY a 3 b e, KOTopbIe 3aTeM

B pa3Jll1IJHbIX BH.lJ.OH3MeHeHI1S1X nOBTO-

pSlJII1Cb MHorOKpaTHO, Ka3aJIHCb O'leHb

y6e.IuneJIbHbIMH.
To.1bKO B KOHL(e XIX CTOJIenISI,

neT 40 Ha3a.lJ., aHrJlI1AcKHA YlJeHbI!;t
P a M.C e A (Ramsay), nOJIb3YSlCb HO-

BblMI1 MeTO.lJ.aMH, pa3paoOTaHHbI:'H Ha

O:HOBaHHI1 .lI.OCTH}I{eHH!;t cOBpeMeHHoA

HaYKH H TeXHI1KI1, 06Hapyml1J1 B a30Te,
OCTaIOI.IJ;eMCSI nOCJle Y.ll.aJleHHSI 113 B03-

.lI.yxa IUlCJlOpO.ll.U H npHMeceA, npHCYT-
CTBHe eI.IJ;e 1ieCICOJlbKIlX 2a308.

PaMceA OT.lI.e.1JHJI H HCCJle.ll.OBaJl 31'11

rU3bI; OK33aJlOCb, IJTO OHH OTJlH'Ia-

IOTCSI OC06bl.AUl C80UCm8a.Mll - y HHX PHC. 53. np0l11BOltCTBeHH3H llbIJ!b no,lt

nO'!TH nOJlHOCTbIO OTCYTcTByeT cno- MHKpocKonoM.
C06HOCTb BCTynaTb B KaKHe-JIHOO XH-

Ml1lJeCKHe COe.ll.HHeHHSI. Hx xapaKTepHoe cBoACTBO - XI1MI1'1eCKaSl HHepTHocTL,

T. e. HeaKTHBHOCTb. TI03TOMY HX H33bIBalOT HHepTHblMH ra3aMH. 31'0-

aprOH, reJlHA, HeOH, KpHnToH H KceHOH. B B03.ayxe 3TI1X ra30B Bcero OKOJlO

1 (I/o no 001>eMY (pl1c. 52).
HeKoTopbIe H3 HHepTHbIx ra30B yme npll.MellRlOmCR B HaCTOSlI.IJ;ee BpeMSI

B TeXHHKe B Tex CJIYIJUSlX, KOr.ll.a Tpe6yeTcSI HerOplO'II1A, He BCTynalOlL(HA
B XHMHlJeCKHe peUKL(HH ra3. TaK, ze/luu, KOTOpbllt SlBJISleTCSI caMbIM JIerKHM

ra30M nOClle BO.lJ.OpO.lJ.a (OH TOJlbKO B .lJ.Ba pa3a TSlmeJIee BO.ll.OpOlta), npH-
MeHHeTCSI B B03.l1.yxOnJlaBaHHH, .lI.JlSI HUnOJlHeHHSI .lJ.l1pHmaoJleA, B3aMeH OrHe-

orraCHoro BO.ll.OpO.ll.a (npl1MeHSleTcSI OObI'IHO onaCHaSi CMeCb rcmISI C He-

OOJIbllil1M KOJlI1'1eCTBOM BO.lJ.OpO.ll.a). TIO.lJ.1>eMHaSi CI1J1a reJIHSI Jll1llib Ha 80
/0

MeHbllie, '1eM nO.lJ.1>eMHaSi CI1J1a BO.ll.OpO.lJ.a.
fe.1l1A I1HOr.lJ.a CO.lJ.ep>KI1TCSI B ra3ax, Bbl.ll.eJISIIOI.IJ;I1XCSI B HeKOTopblX MeCT-

HOCTSIX 113 3eMJlH, B rU3ax, BbI.lJ.eJ1S110I.IJ;HXCH 113 HeqJTeHOCHblX CKBamHH 11 113

BO.abI MliHepaJIbHblX HCTO'lHI1KOa; H3 3TI1X ra30B OH 11 .ao6bIBaeTCSI.
LlJISI HUI10JIHeHI1H 3J1eKTpl1'1eCKHX JlaMnO'leK ynoTpeOJISleTCSI .lI.pyro!:t ra3-

aplOH. KaK 113BeCTHO, B 3lleKTpH'IeCKI1X JI.!IMnO'lK3X MeTaJl.'1WiCCKaH Hlnb

(113 BOJIb4>PUiIIU) HaKaJlHCTCSI .lJ.O BbICOKOA Te:\mepaTypbl 3,leKTpw"eCKHM TOKOM
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H HcnYCKaeT CBeT. TIpH HaKa.1IHMHHH B B03.n:yxe HHTb cropeJla Obi. l.:ITOObl

Jl36e>KaTb 3Toro, H3 JlaMnOllKH BblKallHBalOT B03.n:yX; HO B pa3pe>KeHHOM

npOCTpaHCTBe HHTb nOCTeneHHO pa3pywaeTcH 01' HcnapeHHSI MeTaJlJla.

M3BeCTHO, liTO ltOJIro ropeBwaSi JlaMnOllKa nOl<pblBaeTCH H3HYTPH TeMHbiM

HaJleTOM MeTaJlJla. TI03TOMY Tenepb 'IaCTO .neJlalOT Jla!\tnOllKH, HanOJlHeHHbie

aprOHOM B CMeCH C a30TOM, H OKa3blBaeTCSI, '11'0 TaKHe JlaMnOllKH H .nonro-

BellHee H 3KOHOMH'IHee B ynoTpe6.1eHHH, lIeM 06b1KHOBeHHble.,
APZOH H HeOH npHMeHSIIOTCSI TaK>Ke .nJlSl oc06b1x 3.1eKTpHlIeCKHX JlaMn,

B KOTOpblX CBeTHTCSI He MeTaJlJlHlIeCKaSi HHTb, a caMbIt! ra3, lIepe3 KOTOpbltt
npoxo.n:HT 3J1eKTpH lleCKHfi pa3pSl.n. J1aMnbi B BH.ne Tpy60K, HanOJIHeHHblX

aprOHOM, .n:alOT HpKOCHHHtt CBeT, HanOJlHeHHblX HeOHOM - SlpKHtl KpaCHOBaTO-
OpaH>KeBbIA CBeT. 11 Te H .n:pyrHe .'1aMnbi npHMeHSIIOTCSI .n:nSl YKpaweHHSI Inn-

pHH Mara3HHOB, CBeTOBbIX 06"bSlBJleHHtt, peKJlaM H T. n. HeOHOBble JlaMnbI

npHMeHSIIOTCSI Ha MaSiKax.

BonpOCbI .lI.JUI nOBTOPEHM5I.

1. KaK .nOKa3aTb, 'ITO B B03.ayxe HaXOltHTCII KHCJlOpOlt H yr,1CKHCJlblA ra3'?
2 KaKHc CBoHcToa KHCJlOpo.na H a30Ta HcnoJlb3YlOT ltJlII OTltc.1e1IHII KHC.10po.n:a

OT a30Ta?

3. Ha30BHTe caMoe xapaKTepHoe COOfiCTBO aprolla HJlH rC.1HII.

4. nO'lCMY reilHA npHMeHlleTcli B B03.llyxon.1aOaIIlfH ,!(.111 HanomleHHII J1HpmIGl!i-
.IIeii, IIecMoTpli lIa TO, 'ITO Oil TIIJKCJlee Ooltopo.na?

5. Il0llClllY 003J1YX ClIHTalOT CllleCblO ra300, a He XHMH'IeCKHM COe,!lHlleHHcM?
6. KaKHc OpeltlIble npHMccH lIaxo.nIlTCH 0 003ltyxe?

VII. BECOBblE COOTHOIllEHHSI MEm.l\Y 3J1EMEHTAMH

B XHMHQECKHX COE.l\HHEHHS1X.

TIpH H3YlIeHHH K3I<oro-.'1H60 CJlO>KHOrO BeU!eCTBa Hac MorYT HHTepe-
COBaTb He TO.1bKO ero cBotlCTBa Hero Ka'leCTBeHHblt! COCTaB, T. e. H3 "a-

KHX 3.1eMeHTOB OHO COCTOHT, HO H TC BCCOBbiC COOTHoweHHSI, B KOTOpblX
Haxo.n:SlTCSI COCTaBJISlIOU He31'0 BeU1CCTBO 3J1eMeHTbI. I1I1TepecHO TaK>Ke, MorYT
JIIi 6b1Tb KOJle6aHHSI B BeCOBblX COOTHoweHHSlX Me>K.ny 3.1CMeHTaMH, BCTYIIaIO-
llJ,HMH Me>K.ny c060tt B coe.n:HHeHHe.

.LI.JlH Toro 'ITo6b1 no.n:ottTH K 3THIII BonpocaM, Mbl ltOmKHbI npe>K.n:e Bcero

n03HaKOMHTbCII C TeM, l<aK YCTaHaBJlIIBaeTCII 8ee080ii eoema8 KaKOrO-JIH60

BeU!eCTBa. B KalleCTBe rrpllMepa B03bMeM BO.n:y, KOTOp}'IO MbI .no CHX nop

H3YllaJIH.
1. Be(:OBOA COCTaB BO.llbl. MbI Y>Ke 3HaeM cBotlCTBa BO.nbi H ee ICa'te-

cmseHHblii eoema8. MbI 3HaeM, liTO BO,1!a COCTOIIT H3 .l!.BYX 3,leMeHTon--

BOltOpO.n:a H KIIC.'10po.n:a. B KaKHX >Ke BeCOBblX KOJlHlIeCTBax BXO.li.IIT BO.n:OpO.n:
H KHCJlOpO.n: B COCTaB BO.n:bI?

.LI.JlII peweHHII 3Toro Bonpoca MbI MO>KeM HCXO.nHTb li3 TOro, liTO npH

pa3J10>KeHHH BOIl.bl 3.'1el<TpH'IeCKHM TOKOM Mbl no.'1Y'lHJlII Bo.n:opo.n:a no OO-b-

eMY B.n:Boe OOJlbWe, lIeM KHCJlOpO.n:a. ECJlH Obi Mbl nOJlYllHJlH 1 .2 KHCJlOpo.n.a,

TO Bo.n:opO.lla nOJlYllHJlOCb 6b1 2 It.

B3BelllHBaH 1 /t Bo.n:opo.n:a, B3HToro npH HOpMaJlbHblX YCJlOBHIIX, MbI

Hat!.n:eM, '11'0 OH BeCHT 0,09 Z, 2 .i BO.llOpO.lla BeCIIT 0.09 Z X 2 = 0,18 Z, 1 /t

KHCJlOpo.n:a (npH Tex me ycnoBHSlX) BeCHT 1,43 z. Cne.n:oBaTeJlbHO, OTHoweHHe

Beca Bo.nopo.na K Becy KHCJlOpO.ll.a B Bo.ne 6y.n:eT 0,18 : 1,43 = 1: 1,94 Hnu.
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B KpyrJlblX IIHCJlaX, 1: 8, T. e. H3 1 Bee. q. BO,Il.0p0,Il.a npHXO,Il.HTCH 8 Bec. 11.

KHCJlOpO,Il.3. aTOH 6Y,Il.eT ICO.llUlteem6eHHblU, HJlH BeCOBoA, COCT3B BO,Il.bI.

KOJlHqeCTBeHHbllt COCT3B BO,Il.bI MomeT 6b1Tb YCT3HOB,leH H HHblM nYTeM,

KaK ,no c,Il.eJlaJi <ppaHUY3CKHA yqeHbIA f e A-JlIO C C a K (G3y-Lussac), KOTO-

phlA nepBbIlt YCTaHOBHJI (1805) Ko.IJHlIeCTBeHHbIlt COCT3B BO,Il.bI. fef;t-JllOccaK

CMemHB3J1 B P33J1HqHbIX npOnOpu.Hllx BOltOpO,II. H KHCJlOpO,II. H npOH3BO,Il.H.1J

BapbIB nOJIYlIeHHolt CMeCH B aaKpblToM cocY,Il.e C npOllHbIMH CTeHK3MH. 3aTeM

OH onpe,Il.eJlIIJI, K3KOit r3a y Hero OCT3BaJiCR B H36bITKe H B KaKOM 061JeMe.
3H3R 3TO, OH Mor P3CCQHTaTb, CKOJlbKO 061JeMOB Kam,Il.OrO ra3a nomJlo Ha

06paaOB3HHe BO,Il.bI. LlonYCTHM, liTO OH 6paJi 10 eMa
KHCJIOpO,Il.a H 30 e..u

a

Bo.n:opO,Il.a. f10cJle BapbIBa Y HerO OCTaJIOCb 10 e..u
s

BO,Il.OpO,Il.a. CJle,Il.OBaTeJlbHO,
COe,Il.HHHJIHCb MeH{,Il.Y C0601O, 06pa30BaB BO,Il.Y, 10 eMa

KHCJlopO,Il.a H 30-

-10= 20 eMs BO,Il.OpO,Il.a, T. e. ltJlR 06paaOBaHHR BO,Il.bl BO.ll.op.O,Il.a HymHo

B.n:!lOe 60JIbWe, lIeM KHCJlOpO.ll.a. EepR ra3bI B TaKOM COOHlOweHHH, OH no-

nYlIaJl TOJlbKO BO.ll.Y; IH:! BO.ll.OpO.ll.a, HH KHCJlOpO.ll.a He OCTaBaJlOCb. lI.PyrHMH
CJlOBaMH, nOJIYQ3R BO.ll.Y, felt-JlIoccaK HaWeJl mo :J/Ce omflOmeHUe Mem.ll.Y
061JeMaMH BO,Il.OpO,Il.a H KHCJlOpO,Il.a, KOTopoe
Ha6J1IO.lI.aeTCR H npll pa3/l0:J/CeHllll BO.ll.bI.

B3pbIB B 3aKpbITOM cocylte felt-JllOccaK

Bbl3bIBaJl, nponYCKaH Qepe3 CMeCb 3J1eKTpnQe-

CKYIO HCKPY.
_
Ha pHC. 54 H306pameH ynpOIll.eHHbIf;t npH-

6op, B KOTOpOM MomHO nOBTopHTb OnblT feA-

JhoccaKa.

B TOJlCTOCTeHHYIo Tpy6KY a, HanOJlHeH-

i1YlO BO,Il.oA, co6HpalOT CHa1laJia 2 06'beMa KHC-

JlOpO,Il.3, nOJlYQaeMOrb B np06HpKe 6 H3 MapraH-
II.OBOKaJlHeBolt COJIH HJlH HHoro BeIll.eCTBa, a

aaTeM - CTOJlbKO me BO.ll.OpO.ll.a.

f10cJle 3Toro COe.D:HH!IIOT npOBOJlOIlKH, BCTa-

BJleHHbIe B npo6KY, C HCTOQHHKOM 3J1eKTpnQe-
PHe. 54. YnpoLUeHHblH npH6.op
ltllll OnI>lTa r C fi-JI 10 C C aKa.

CTBa BbICOI<oro HanpSImeHHH. Mem.ll.Y KOHuaMH

npOBOJlOlleK BHYTPH Tpy6KH npOCKaKHBaeT 9J1eKTpHlIeCKaH HCKpa, H B Tpy6Ke
npOHCXO,Il.HT B3PbIB. nocJle B3pbIBa BO.ll.a B Tpy6Ke nO,Il.HHMaeTCR Ha TPH

.lI.eJleHHR. B Tpy6Ke BMeCTO lIeTbipex 061JeMOB ra3a OCTaeTCR O.ll.HH 06'beM;
9TOT ra3 OKa3bIBaeTCSI KHCJlOpO.ll.OM. CJle.n:OBaTeJlbHO, np" BapbIBe C .lI.BYMH
-061JeMaMH BO,Il.0p0,Il.a COe,Il.HHHJlCR TOJlbKO O.l{HH 061JeM KHCJlOpO,Il.a.

-

=0

d

.QJlII onpeltCileI:IHII BeCOBoro COCTaBa BO.nbl MOJKHO BOCn0.1b30BaTbCIi TaKIKC peaK-
I\HeR MeJK.n.y OKHCblO MeltH H BOltOpOltOM. KaK H3BeCTHO (CTp. 38), npH 9TOH peaK-
I\HH 06pa3yeTcli BOlta. ECIIH npeltBapHTeilbHo B3BeCHTb OKHCb Me)!H H 3aTelol IIOilY-
'1eHHyIO Meltb, TO MhI Y3HaeM Bec KHCilopo.na, KOTOpblfi OTlte.1HIIC!I npH peaKLlIHl OT

MeltH. BeCb 9TOT KHC,lOpOlt Bowell B COCTaB 06pa30BanweaCli BO.l{bi. C.le.nona-

TfJlbHO, eCJlH B3DeCHTb nOIlYlJHBWYIOCIi BOltY H nbilJCCTb H3 Beca BOltbi Bec nowe.l{ 

w'ero B ee COCTaD KHCIIOpOlta, TO .'IIhI Y3HaeM Bec COlteplKaLUerOCIi B BOlte BOltOpGAa.
9THM cnoc060M neCOBoa COCTaB DOlthl 6bi.l onpelteJleII cjJpallLlY3CKHM YlJeKblM

JK. .Q 10 M Ii. (Dumas), npHMepHo, lJepe3 40 JleT noclle OnbITOB feR-JIlOccaKa.

Cnoc06 .QIOMa IIBlllleTCIi rOpa3ltO 60llee TOlJI:IblM, lJelol cnoc06 refi-JIlOccaKa, TaK
KtiK B30eWHBaHHe MOJKHO npOH3BO)!HTb C rOpa3JlO 60llbwefi TOlJHOCTblO, lJeM H3Me-

pellHc 061JeMOB raaOB.

llpH onbiTax .QIOMa HCKoTopbie TpyltHOCTH npe)!CTaDJlIIJlO onpelte.1eI:IHe Beca g6-

pa3YlOLUeficli npH peaKUHH BOltbi. HYJKI:IO 6biJlO tie TOJlbKO c06paTb crycTHBwYIOCIi
D JKHltKOCTb BO.ny, HO YAep)KaTb H napbl BO,llhl, KOTopble MOrJIH YJleTeTb BMeCTe c npo-
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XOJllllUliM 'iepe3 npH60p H36b1TKOM BOltOpOJ{a. LlIIH noro ,[(IOM3 BocnOllh30DaJlCSl BC.'

lUeCTBOM, jf{3J{HO norllOlUalOlUHM napbl BOltbl- cpOCcpOpHhIM 3HrHltpHJ{OM.
Ha pHC. 55 ltaHa cxeMa npH60pa LlIOMa. 3lteCb a - TPy6Ka C wapHKoM, B KO-

TOpOM npOHCXOltHlIa peaKllHH; TPyoKa B3BeWHBallaCb C OKHCblO MeltH ltO onhlTa H

c nonY4HBweHcH MelthlO - nocJle onbiTa (pa3HOCTh ltBYX BaBeWHBaHHH - Bec OT)l.e-

IIHBwerOCH OT MeltH KHCJlOpOJ{a); (j - KOJlOO'iKa, B KOTOpOH coopaiiaCh oopa3YIOlUaHCII
npH peaKllHH BOJ{a; 66 - TPYOKH C cpOCcpOpHblM aHrHltpH)l.OM ltJlH Yltepjf{allHH napOD

DO.I1b1. LlIIH Toro 'iTOObi TPYOKH He 3aHHMaliH MHoro MeCTa, OHH corHYTbI B BHJ{e

J{YI'H MJlH Jl3THHCKOA 0YKBbI U (aTO UK Ha3b1BaeMbie U-oopa3Hhle TPYOKH). OTBOlt-

HaH TPYOKa norpYjf{eHa B llHIIHHJ{P C KpenKolt cepHoA KHCJlOTOA, npenHTCTBYlOlUefi

npOHlIKHoBeHHIO B TPYOKIi 66 BllarH B03.I1yxa.

KOII004Ka (j H TPYOKH 66 B3DeWHBallHCh ltO onblTa H nocJle onblT3 (pa3HOCTh-
Dec 06pa30BaBweHCH npH peaKllHH BOJ{bI).

B0.I10pOlt nOJlY4allCH B npH60pe A lteACTBHeM cepHoH KHCJlOTbi Ha llHHK. B Tpy6-
Kax 2ZZ DO.llOpOlt O'iHlltaIlCH OT ra300opa3HhIx npHMeceA npH I10MOIllH DeIlleCTD, HX

norllolUalOlUHX. B TPyoKax aaa HaXOltHJlCH cpOCcpOpHblA aHrHltpHlt, npH nOMOIllH KOTO-

poro ocywalicH BOltOpO.ll, T. e. norJlOIllaJlHCh napbl DOltbl, KOTopble npHMeWHBaJlIICb
K DOJ{OpOltY B npMoope A (ltllH nOJlY'ieHHH DOltOpO.lla oepeTcR pacTDop cepHoA
KHCIiOTbI D BO.lle). ECIIH Obi He Y.llepJKI1BaTh napOD BOltbl J{O nocTynlleHHH D TPy6KY

PIfC. 55. CxeMa npHoopa JJ, 10 M a.

C OKHCblO MeltH (a), TO 9TH napbl nor.10THIIHCh Obi (KaK H napbl DOJ{bI, 06pa3YlO1ueiicR
npH peaKllHH) B TPYOKax 68, H onblT .llall Obi HeDepHblA pe3YllbTaT.

OnhIThi LlIOMa nOltTDepltHIIH .llaHHble reA-JIlOccaKa H .1IalIH TO'iHOe COOTHoweHHe

BO.llOpO.1la K KHCilOpO.llY B BO.lle, a HMeHHO 1: 7,94 HIIH, D KpyrJlhIx 'iHCJiax, 1 : 8.

2. AHaJ1H3 H CHHTe3. Pa3JIaraR KaKOe-JIH60 BeIlleCTBO C LleJiblO onpe-
.o.eJIHTb ero COCTaB, Mbl npOH3BO.o.HM XHMHIJeCKHA aHaJlH3.

ECJIH Mbl OrpaHH'iHBaeMCR TeM, 'iTO OlIpe.o.eJIReM, H3 tcatcux 3JIeMeHTOB

COCTOliT .o.aHHOe oew:eCTBO, TO Mbi IIpOH3BO.o.HM KaIJeCTBeHHhlH aHaJlH3.

flpOCTeltllIHIt CJIY'Ialt Ka'ieCTBeHHoro aHaJIH3a - 3TO pa3JIO>KeHHe CJIO>K-

HOro Bew:eCTBa C Bbl.o.eJIeHHeM 3JIeMeHTOB B CB060.o.HOM BH.o.e. flpHlIIepOM Ta-

Koro aHaJIH3a, IIOIllHMO pa3JIO>KeHHR BO.o.bl, MO>KeT CJIY.>KHTb TaK.>Ke pa3JIO-

.>KeHHe OKHCH PTYTH HarpeBaHl1eM (CTp. 8). flpH IIOMOW:H TJIelow:elt JIY'IHHKH
Mbl oTKpbIBaeM, 'iTO IIPH HarpeBaHHH OKHCH PTYTH Bbl.o.eJIReTCR KHCJIOpOJl.,
H no xapaKTepHblM CBoltcTBaM PTYTH Y3HaeM, '1TO KpOMe KHCJIOpO.o.a B COCTas

OKHCH BXO.o.HT PTYTb.
MO>KHO 06HapY>KHTb npHCYTCTBHe Jl.aHHOrO 3JIeMeHTa B COeJl.HHeHKH

H He BbI.lI.eJIRR aToro 3JIeMeHTa B CB060.o.HOM BH.o.e. TaK, HaIJpHMep, "PH ffil.
rpeBaHHH yrJIeMe.o.Holt COJIH (CTp. 7-8) IIOJIY'IaIOTCR TPH Bew:eCTBa: BOJl.4,
OKHCb Me.o.H H yrJIeKHCJIbilt ra3. Bce TPH IIOJIY'leHHbIe Belll.eCTBa-CJlO)f(Hhie.
Mbi 3lfaeM, '1TO BOJl.a COCTOHT H3 BO.o.OpO)I.a.H KHC/IOpO)I.a. Bo.o.a 06paao.
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B3J13Cb us yrJleMe.n:Holt COJIH. 3H3'JHT, B COCT3B yrJleMe.n:HoR COJIH BXO.n:IIT

BO.n:OpO.ll. U KHCJlOpO.n:. 3H311, 'JTO OKHCb Me.n:H COCTOHT H3 Me.n:H H KHCJlOpO.n:3,
MY a3KJIIO'J3eM, 'ITO B COCT3B yrJleMe.n:Holt COJIH BXO.n:HT e eMe.n:b, H, Ha-

KOHell., 3H311, 'JTO yrJleKHCJlYIt r33 COCTOHT H3 yrJlepo.n:3 H KHCJlOPOlta, Mbl

SaKJIIO'J3eM, 'JTO B yrJleMe.n:HoR COJIH CO.n:ep)f(HTCII H yrJlepo.n:.
HT3K, MbI Y3H3J1H K3'JeCTBeHHbllt COCT3B yrJleMe.n:HoR COJIH. OH3 COCTOHT

HS 'JeTblpex 9J1eMeHTOB: Me.n:H, yrJlepo.n:3, KHCJlOpO.n:3 H 00.n:OpO.n:3. EblJlO 6bl

Henp30HJlbHO CK333Tb, 'JTO B COCT30 yrJleMe.n:Holt COJIH BXO.n:IIT OKHCb Me.n:H,

Bo.n:3 H yrJleKHcJlbllt r33. 3TH Be eCTB306pa3Y1OmCR npH p33J10)f(eHHH yrJle-
Me.n:HoR COJlH, COCTOHT )f(e OH3 ll3 3/le.M£1lm08.

MbI npHBeJJH .n:03 npocTeRIlIHX npHMep3 K3'JeCTBeHHOrO 3H3J1H3a. 3a.n:a'Ja

onpe.n:eJJeHHII K3'JeCTBeHHOrO COCT303 Be eCTBHe Bcer.n:a pelliaeTCIi TaK npo-

CTO. P33pellIeHHe nOlt06HblX 33.n:3'J, 3 T3K)f(e H 3H3J1H3 cMecelt COCT3BJlllIOT

"pe.n:MeT oc060ro OT.n:eJl3 XHMHH - aHa/lUmU'teC1WU XU.Mllll.

Onpe.n:eJJeHHe 8eC08btX omHOUJ.e1lUU 9J1eMeHTOB B CJlO)f(HOM Be eCTBe

HOCHT H33B3HHe KOJlHQeCTBeHHOrO 8H8JIHS8.

.uJlII onpe.n:eJleHHII COC'[3Ba Be eCTBMbi MO)f(eM nOJlb300aTbCli H .n:pyrHM

MeTo.n:OM, npOIilU80nO/lO:JfC1lbl.M 3H3J1H3Y. BMeCTO Toro, 'JT06bl pa3J1araTb
.n:aHHOe Be eCTBO,MY ero nO/lY'tae.M H3 9J1eMeHTOB. H3npHMep, .n:OKa3aB,

'ITO npH COe.n:HHemlH .n:BYX 061>eMOO Bo.n:opo.n:a H OltHOrO 061>eM3 KHCJlOpo.n:a

nOJlY'J3eTCII TOJlbKO BO.n:3 H HH'JerO 60JlbllIe, Mbi TeM C3MblM YCTaHaBJIHoaeM
COCTao BO.n:b1.

MeTOlt nOJlY'JeHHII CJlO)f(HbiX Be eCTBHS npOCTblX Be eCTBHJlH, Bo06 e,
60Jlee CJlO)f(HbIX Be eCTBH3 MeHee CJlO)f(HbiX HOCHT B XHMHH Ha303HHe COHTes.

npH H3Y'JHbIX HCCJle.n:OBaHHIIX MeTo.n:OM CHHTe3a O'JeHb 'J3CTO nOJlb3YlOTCII

.n:JlH npOBepKH .n:3HHblX 3HaJlH33, H, H3060pOT, CHHTeSHpooaB K3KOe-JlH60

Be eCTBO,ero 33TeM no.n:BepralOT 3H3J1HSY. 063 MeTo.n:a npHBOltliT K o.n:-

BoR lI.eJlH - K YCTaHOOJleHHIO COCT3Ba Be eCTBa.
3. BeCOBoA COCTaB BO.l1b1, nOJ1YlleHHoA pa3J1HIIHblMH cnoco6aMH.

Mbi 3HaeM, 'JTO Bo.n:a 6bIBaeT B npHpo.n:e paSHa!!: pe'JHall, KOJlOlteSHall, KJlIO'Ie-

oall, .n:0>K.n:eB311, MopCKall H T. .n:. Mbi MO>KeM pa3HblMH cnoc06aMH nOJlY'lHTb
BO.n:y HCKYCCToeHHO - H3 Bo.n:opo.n:a H KHCJlOpo.n:a, pa3J10)f(eHHeM yrJleMe.n:HoR
COJIH. npH BOCCTaHOBJleHHH OKHCH Me.n:H BO.n:OpO.n:OM. OKHCb Me.n:H MO>KHO

nOJlY'JHTb HarpeoaHHeM Me.n:H, yrJleMe.n:Holt COJlH, aSOTHOMeltHolt COJIH H HHbIM\{

cnoc06aMH. Pa3HblMH cnoc06aMH MO)f(HO nOJlY'JHTb H pll.n: .n:pyrHx Be eCTB.
BnOJlHe eCTeCTBeHHO npeltnOJlO>KHTb, '1TO 06pa311.b1 BO.n:bI H JlI060ro ltPY-

roro Be eCToa,nOJlY'JeHHble H3 pa3HbiX MeCT H pa3HblMII cnoc06aMH, MorYT
XOTH 6bl HeMHoro pa3J1H'JaTbCII no CBoeMY Be OROMYCOCTaBY.

3HaMeHHTblJt !\JpaHu.Y3CKHIt Y'JeHbIJt E e p T 0 JI e (Berthollet, 1748-1822),
H3BeCTHblJt u.eJlblM pll.n:OM Ba)f(HbIX "HaY'JHblx OTKpblTHJt, .n:eJtCTBHTeJlbHO HallIeJl,
'JTO .n:JlII HeKoTopblX Be eCTB,nOJlY'JeHHblx pa3J1H'JHbIMH cnoc06aMH, Ha6JlIo.n:a-
IOTC!! HeKOTopble KOJle6aHHII B BeCOOOM COCTaBe. TaK, OH HallIeJl, 'JTO npH

npOKaJlHSaHHH MeTaJlJlOB Ha BOSltyxe HX KHCJlOpo.n:HbIe coe.n:HHeHHII 06pa-
3YIOTCII C CHJlbHO MeHIlIO HMHCII BeCOBblMH OTHOllleHHIIMH. flo.n:06Hble )f(e

1I0.'leHHII OH Haxo.n:HJI H .n:J111 HeKoTopblX .n:Pyrux coe.n:HHe IHJt. OH C'JHTaJl, 'JTO

O.n:HH oe eCTBa06pa3YIOT Me>KltY c0601t coe.n:HHeHHII C nOCrOIlHHblM COCTa-

BOM, .n:JlII .n:pyrHx )f(e cy ecTBYIOTHeKoTopble npe.n:eJlbl, 0 KOTOpblX COCTao
9THX coe.n:HHeHHIt MO)f(eT KOJle6aTbcli.

MHeHHe EepToJle ocnapHBaJl .n:pyrolt !\JpaHu.Y3cKHIt y'IeHbllt fl p Y C T

(Proust, 1754-1826), KOTOpblJt c'JHTaJl, 'JTO Bce XHMH'JeCKHe coe.n:HHeHHII
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HMeJOT nOCTOHHHblA COCTaB, He3aBHCHMO 01' cnocooa nOJlYlfeHHii. OH YTBep-
iK.n:aJl, '11'0 .n:aHHbIe, nOJlYlfeHHble EepTOJle, 3aBHCeJIH 01' HeltOCTaTolfHolt lfHCTOTbi

HCCJle.n:OBaHHbIX HM Bew.eCTB. Cnop npYCTa H EepTOJIe npO.n:OJliKaJICH OKono

6 JleT. 3a 31'0 BpeMH HMH OblJlH pa3paOOTaHbI MeTo.n:bl OOJIee TOlfHOro aHa-

JIH3a H npo.n:eJlaHO OOJIblllOe lfHCJlO OnbITOB. B pe3YJlbTaTe npYCT OKa3aJlCH

npaB, H B HaYl<e YCTaHOBHJlOCb yoeiK.n:eHHe, '11'0 8CIl1COe 'tuemoe 8e ecm80

ze.ueem 1l0cmollllHbtii, HeU3.ueHllbtii eoema8, '11'0 cyw.eCTByeT 3aKOH 00-

CTOHHCTBa COCTaBa.

HTaK, COCTaB BOltbI, I<aK H BCHKorO coe.n:HHeHHH (CTp. 10, coe.n:JolHeHHH

MeTaJIJlOB C cepolt), nOCTOHHeH. O.n:HaKo H3 :noro He CJle.n:yeT, '11'0 BO.n:OpO.lI;

H KHCJlOpO.n: He MorYT oopa30BaTb COBepllleHHO opyzozo coeiJUlle1l1lll, OTJIH-

lfaJOw.erOCH 01' BO.n:bI H no cBoAcTBaM H no COCTaBY, T. e. C OTHOllleHHeM

MeiK.n:y BO.n:OpO.n:OM H KHCJlOpO.n:OM He 1: 8, a HHbIM. TaKoe COe.lI;HHeHHe

.n:eAcTBHTeJlbHO nOJIYlfeHo H Ha3b1BaeTCH nepe1CucblO 8oiJopooa.
4. nepeKHCb BO.ll.opO.ll.a. nepeKHcb Bo.n:opo.n:a MHorHM XOpOIllO H3BeCTHa.

CJlaObIA paCTBOp ee npHMeHHeTCH .n:JlH nOJlOCKaHHH ropJla npH HeKOTopblX

3aOOJleBaHHHX, a TaKiKe .n:JlH .n:e3HH!jJeKLlHH paH. PaCTBOp nepeKHCH BO.n:O-

po.n.a, .n:aiKe OlfeHb cJlaobiA (lfaltHaH JlOiKKa 3°1o pacTBopa Ha CTaKaH BO.lI;bI),
HMeeT xapaKTepHbllt BKYC. EOJlee KpenKHe pac-
TBOpbl HMeJOT OlfeHb e.lI;KHA BKYC H .lI;eAcTBYIOT
Ha KOiKY. Ha KOiKe nOHBJlIlJOTCH OeJlble nHTHa

H lfYBCTByeTcH iK)I{eHHe.

lJHcTaH nepeKHCb Bo.n:opo.n.a - rYCTaH, oec-

LlBeTHaH iKH.n.KOCTb, B 11/ pa3a THiKeJlee BO.n.bI.

nepeKHCb Bo.n:opo.n.a npe.n.CTaBJlHeT npHMep

Bew.eCTBa, /le21CO pa3/la2alO ezoCIl. Pa3J10iKe-

HHe nepeKHCH BOltOpo.n:a H.n:eT H npH OObiKHO-

PHC. 56. Pa3JJO)l{enHC rrepc-
BeHHoA TeMnepaType, HO Me.n:JleHHO. Pa3J10iKe-

KliCH nO.!lOpOlta narpeBalIliCM. HHe MOiKHO YCKOPHTb HarpeBaHHeM.
ECJlH HarpeBaTb paCTBOp nepeKHCH BO.n:O-

po.n:a B npOOHpKe C ra300TBo.n.HOA TPYOKOIt (pHC. 56), TO MOiKHO yoe.n:HTbCII,
'I ro npH pa3J10iKeHHH nepeKHCH Bo.n.opo.n:a Bbl.n:eJlHeTCIi ra3. HcnblTaB coopaH-
HbIA ra3, MbI Y3HaeM, '11'0 31'0 He rpeMYlfHA ra3, T. e. He CMeCb Bo.n:opo.n:a,
H KHc.1Opo.n.a, a lfHCTbIA KHCJ10pO.n.. PeaKLlHH H.n:eT TaK:

nepeKHCb Bo.n.opo.n:a = Bo.n.a + I<HCJlOpO.n:.

CJle.n.OBaTeJlbHO, KHCJlOpo.n.a B nepeKHCH Bo.n.opo.n:a OOJlbllle, lfCM B BOlte,

oTKy.n:a H Ha3BaHHe "nepeKHCb Bo.n.opo.n:a" (BO.n.y MOiKHO OblJJ:O ObI Ha3BaTb

"OKHCb BOltOpo.a:a.).
Pa3JIOiKeHHe nepeKHCH Bo.n:opo.n:a MOiKHO YCKOPHTb He TOJIbKO HarpeBa-

HHeM, liO H npH nOMow.H KaTaJlH3aTOpOB (CTp. 22).

. Onblm. B03bMHTe II,. npooHpKH pacTBopa nepeKHcH BO.n.Opo.n.a (3%).
HMeltTe HarOTOBe TJIelOw.YlO JIYlfHHKY. EpOCbTe B npooHpKY HeOOJIblllYJO w.e-

nMKY tlepHoro nopOlliKa 08Y01CIICU .uapzaHlI,a H onycHITe B npOOHpKY
TJlelOW.YJO JIYlfHHKY. JIYlfHHKa BcnblXHBaeT, TaK KaK cpa3Y iKe Ha1JHHaeT BbI-

.n.eJlHTbCH ICIIC/lOpOO.
LlBYOKHCb MapraHLI.a Bbl3bIBaeT OYPHoe pa3JIOiKeHHe nepeKliCH Bo.n.opo.n:a

H Itbl.n:eJleHHe KHCJlOpo.n:a. BCKope peaKLlHII 3aKaHlfHBaeTCH. npH p33J10iKeHHH
Ha6J1IO.n.aeTCH pa30rpeB3HHe- BbI.n.eJleHHe Tenna.



41'0 >Ke OCTanOCb B np06l1pKe? 80 lfTO npeopaTl1naCb ABYOKliCb Map-
rallLla? Ha BHA OHa He H3MeHHJ1aCb.

OT<PHJ1bTPynTe lfepHbln nopOlllOK, OCTaBlllHACII B np06HpKe, B03bMHTe

ero C <pHJ1bTpa JIYlfHHKOA H CHOBa 6pOCbTe B np0611pKY C He60JIblllHM KOJIH-

'1eCTBOM nepeKHCH BOAOpOA3. 8b1 CHOBa Ha6J1IOAaeTe 6YPHoe pa3J10>KeHHe

n"epeKHCH BOAOpOlta. MO>KHO OmlTb OTAeJlHTb nopOlllOK, H OH CHOBa 6Y.lI.eT
Bbl3blBaTb 6ypHoe pa3Jl0>KeHHe nepeKHCH BOAOpOA3. 31'0 MO>KHO nOBTOpllTh
CKOJIbKO yrOAHo p33. .

.IJ.aHHbIA onblT HaM nOATBep>KAaeT CK33aHHoe Bblllle (CTp. 22}, lfTO Kau-

nH3aTOp, YCKOPHH peaKLlHIO, caM OCTaeTCH HeH3MeHeHHbIM.

KpOMe .lI.BYOKHCH MapraHLla, KaTaJlH3aTOpaMH .lI.JlII nepeKHCH BO.ll.OpO.ll.a

MorYT CJlY>KHTb If Apynte Belll,eCTBa, KaK nopOlllKH MeTaJlJlOB, oc06eHHO nJl3-

'nmbl, neCOK H AaiKe CTeKJlO. 8 CTeKJI!!HHOA nocY.lI.e nepeKHcb BO..ll.OpO.ll.a

pa3JIaraeTC!! 6blcTpee, lfeM B cocYAe, HanpHMep, H3 napa<pHHa.
KaTaJlH3aTOpbl MorYT YCKOPHTb He TOJlbKO peaKLlHIO pa3J10>KeHHH nepe-

KHCH BOAopOAa, HO H ltPyrHe caMbie pa3Ho06pa3Hble XHMHlfeCKHe npOLleCCbI.

C trBJleHHeM KaTaJlH3a Mbi 6Y.lI.eM elll,e BCTpelfaTbCH .lI.aJlbllle.

KpOMe HarpeBaHHH HKaTaJlH3aTOpOB, pa3J10>KeHHe nepeKI1CH BOAOpO.ll.a
YCl<opHeT TaKiKe csem. ECJlH OCTaBHTb paCTBOp nepeKHCH BOAOpO.ll.a B XO-

pOUJO 3aKynopeHHoA CKJlHHKe Ha OKHe, TO pa3J10iKeHHe HaCTOJlbKO YCKO-

plleTC!!, '11'0 .lI.aBJleHHeM BbI.lI.enHBlllerOCII KHCJlOpOAa MOiKeT Bbl6poCHTb np06KY
H AaiKe pa30pBaTb CKJlIIHKY. 8 TeMHOTe >Ke pa3J10iKeHHe HlteT HaCTOJlbKO

MeAJleHHO, lfTO TOT iKe paCTBOp nepeKHCH BOAopOlla MO>KeT coxpaHIITbCII 6e3

3aMeTHoro pa3,10iKeHHH MHorHe MeCHLlbl. 801' nOlfeMY H3 anTeK nepeKHCb

BOJ(opOAa OTnycKaroT 06b1KHOBeHHO B CKJlHHKaX TeMHoro CTeKJla. Ho H B Ta-

KOit CK.'1HHKe nepeKHCb BOAopOlla JlYlfllle AepiKaTb B TeMHOM lllKaljJy H Ha

XO'lOAY. H, HeCMOTpll Ha 31'0, nepeKHCb BOAopOAa npH xpaHeHHH nOCTeneHHO

pa3J1araeTCII, H paCTBOp ee lleJ1aeTCII Bce cna6ee H cJla6ee.
4eM Kpenlfe paCTBOp nepeKHCH Bo.n:opOAa, TeM J1erlfe OHa pa3J1araeTCII.

Pa3J10iKeHHe lfHCTOA nepeKHCH no.n:opOAa MO>KeT 6blTb HaCl'OJlbKO 6YPHblM,
'11'0 conpOBOiKAaeTCII B3pblBOM. 4HCTall nepeKHCb BOAopOAa - onaCHoe B3pblB-
'1aTOe Belll,eCTBO. 8 XHMHH JlerKO pa3J13ralOlll,HeCH Belll,eCTBa 06blKHoBeHHo

H3JblBalOT Henpo'tlibu,f,U.
OOJlYlfHTb nepeKHCb BOAopoAa H3 BO.n:bI H KHCJlOpOlla B CI<OJlbl<O-HH6Yllb

3Hfl'mTeJlbHblX KOJlHlfeCTBax He YAaeTC!!. Ee nOJlYlfalOT npH peaKLlHH MeiK)J.y
nepCKHCblO 6apHH H OXJlaiK.n:eHHbIM 110 0° paCTBopOM cepHOn KHCJlOTbi.

AHaJIH3 nepeKHCH Bo.n:opOlla nOKa3b1naeT, lfTO B lieU lIa 1 Bec. If. BO.n:O-

pOJJ.a npHxo.n:HTCII 16 Bec. If. ImCJlOpOJl.a, T. e. sasoe 6ollbUle, lfeM B BOAe

(B 1J0.n:e lIa 1 Bee. If. BOAopo.n:a npHxoAHTCII 8 Bec. If. KHCJ10pOlta).
HTaK, BO.n:OpOA Ii ImcJIopo.n: 06pa3YlOT MeiK.n:y c060n iJsa coe.n:HHeHHH

C cODepllleHHO pa3JUl'tHbt'u cocmaso.u. OpH 91'01'.1 C H3MeHeHHeM ICOIlIl'tecmseli-

liblX COOTHolllemiit Me>K.n:y 9J1eMeHTaMH B03HHKaeT HOBoe ICa'tecmBO, HOBoe

BellJ.eCTBO C HOBblMH CBoUCTBaMH. 80.'l.a H nepeKHCb BOAOpOJl.a
- Jl.Ba COBep-

IlICHHO pa3JIHlfHblX Bell(eCTBa.

5. BeCOBoA COCTaB pa3JIHIJHblX COe.lumeHHA .lI.BYX SJIeMeHTOB.
8011.a H nepeKHcb BOJl.Opo.n:a - He eAHHCTBeHHblA cnYlfaA, KOrJl.a ABa 9J1eMeHTa

06pa3YIOT Me)I{JI.y c06010 He OAIIO, a .n:Ba pa3J1HlfHblX coe.n:HHeHHH. HeKOTopble
'9J1eMeHTbl 06pa3YIOT Me>K.n:y c06010 Aa>Ke 60JlbWe .n:BYX coeAHHeHHA - 3, 4,
5 H 60.'1bwe.
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HeKOTopble MeTaJlJlbl: Me.n:b, CBHHelI., >KeJle30, MapraHelI., 06pa3YlOT C KHC-

JlOpO.n:OM no HeCKOJlbKY coe.n:HHemlA - OKHCJIOB. .D.JIH H3yqeHHH COCTaBa H

BeCOBblX OTHOIlleHHA 3J1eMeHTOB, BXO.n:Hlll.HX B COCTaD OKI!CJlOB MeTaJlJIOB,
MO>KHO BOCnOJIb30BaTbCli peaKlI.HeA Me>K.n:y 3THMH OKHCJIaMH H BO.n:OpO.n:OM.

ECJIH MeTaJIJI 06pa3yeT HeCKOJIbKO pa3JIHqHbiX OKHCJIOB, TO Bce OHH .n:alO'i'

npH BOCCTaHOBJIemiH MeTaJIJI H BO.n:y. ECTeCTBeHHO npe.n:nOJIO>KHTb, qTO pa3-

JIHqHLle OKHCJIbl O.n:HOI'O » Toro >Ke MeTaJIJIa, Ka'tecm8eflflO pa3JIHqHble, .n:OJI>KHbl

6b1Tb pa3J1HqHbl H no KO/lU'tecm8eflflO.MY COCTaBY.
ITo.n:TBep>K.n:eHHe 9Toro npe.n:nOJImKeHHII MO>KHO nOJIyqHTb, eCJIH Mbi 6y.n:eM

6paTb TOqHO B3BeIlleHHoe KOJlHqeCTBO OKHCJIa MeTaJIJIa, BOCCTaHaBJIHBaTb BO.n:O-

po.n:OM B npH6ope, H306pa>KeHHOM Ha pHC. 49 (CTp. 38), H 3aTeM 838eUt/l-

8amb nOJIyqeHHbIA MeTaJIJI.

BblqHTall' H3 Beca OKHCJIa MeTaJIJIa Bec nOJIyqeHHOrO MeTaJIJIa, Mbi Y3HaeM
Bec KHCJIOpO.n:a, KOTOpbl1t 6blJI coe.n:HHeH C MeTaJIJIOM H OTHIIT OT MeTaJIJIa

EO.n:OpO.n:OM npH peaKlI.HH BOCCTaHOBJleHHH.

4T06bl 6b1JIO liCHee, KaK npOH3BOltliTCli TaKHe onblTbI, npHBo.n:HM pe3ym.-

TaTbl OnbITOB, npo.n:eJIaHHblX B o.n:HoA H3 IllKOJI JIeHHHrpalta C OKHCJI3MH

Me.n:H H CBHHlI.a. DblJIO B311TO .n:B3 pa3JIHqHbiX OKHCJI3 Me.n:H - O.n:HH Kpac-

Horo, .n:pyroA qepHOrO lI.BeTa, H .n:Ba pa3JIHqHbiX OKHCJIa CBHHlI.a - O.n:HH

>KeJIToro,ltpyroA TeMH06yporo lI.BeTa.

1. KpacHblii OICUCe/l .veau.

Bec np06HpKM C OKMCJJOM - 8,33 z Bec np06IJPKH c nOJlY'I. Me.nblO -8,24 z

nycroH . . -7,53 . . . nycToH . . . . . -7,53 .

. OKHCJla MeltM . . . . .
- 0,8 . nOJlY'leHHoH MeltH . . . . . -0,71 .

Bec KHC.10po.na = 0,8 z - 0,71 z = 0,09 z.

2. LJepHblu OlCuceJt .weau.

Bec npo6MpKM C OKHCJlOM - 8,72 z Bec npo6upKH C nOJlY'I. Me)1blO
- 8,60 z

nycToH. -- 8,12 . . . nycToH . . . . .
- 8,12 .

. OKHCJla MeltH . . . . .
- 0,6 . . nOJlY'IeHHOH Me.nH . . . . .

- 0,48 .

Bec KHcJlopo.na=0,6z-0,48z=0,12 z.

PaCCqHTaeM Tenepb, CKOJIbKO Me.n:H npHxo.n:HTCIi B 9THX OKHCJI3X Ha O.n:HO

H TO >Ke KOJIHqeCTBO KMCJIOpO.n:a, HanpHMep, H3 10 Z.

ECJIH Ha 0,09 Z KHCJIOpo.n:a B KpaCHOM OKHCJIe Me.n:H npHxo.n:HTCH 0,71 t
071

Me.n:H, TO Ha 1 Z 6y.n:eT npUXOltHTbCIi 0:09 ' a Ha 10 Z- B 10 pa3 60JIbIlle, T. e.

X 10=79 Z Me.n:H.

ITpOH3Be.n:1I Tal<oA >Ke paCqeT .n:JIIi qepHOrO OKHCJIa Me.n:H, HaA.n:eM

 '1 X 10= 40 t Me.n:H.
,

79 nOqTH B .n:Ba pa3a 60JIbIlle 40. ECJIH Obi B IllKOJIe OblJiH 60JIee TOll-

Hble BeCbl, TO qHCJIa nOJIyqHJIHCb 6bl elll.e oOJIee 6JIH3KMe K OTHOIlleHHIO

2 : 1 HJIM .na>Ke TOqHO 2: 1.

11 TaK, B KpaCHoM OKMCJIe Me.n:M Ha OltHO M TO >Ke qHCJIO rpaMMOB KIIC-

JIOpo.n:a npHxo.n:HTCIi 8080e 60/lbUle Me.!!.II, qeM B qepHOM OKHCJIe.

-

.D.JIII OKHCJIOB c8uflqa npH no.n:06HblX >Ke onbiTax 6blJIM nOJlyqeHbI CJIeJJ:YIO-

lll.Me .n:aHHble: B 2,87 Z :HCe/lmozo OKHCJla CHHHlI.a 6bInO HaA.n:eHo 2,67 ZCBHHlI.a

48



H 0,2 t KHcnopo.a:a. B 2,093 t me.MHooypOtO OKHCJla - 1,82 t CBHHua H

0,273 2 KHCJlOpo.a:a.
ECJlH paCC'IHTaTb KOJlH'IeCTBO KHCJlOpo.a:a, npHxo.a:lIlI.{eeCIi B 060HX OKHCJl3X

Ha O.u.HO H TO )l(e KOJlH'IeCTBO, HanpHMep Ha 10 Z CBHHua, TO HaR.a:eM;

8 :JICellmOM OKUClle:

H3 2,67 2 CBHHl{a npHKOltHTCIi 0,2 2 KHc.mpo.na
10 2. . X . .

0,2 X 10
X=-

267=O,752 KHCJlOpo.na;
,

8 meMHooypOM OKUClle:

H3 1,82 2 CBHHl{3 npHKOltHTCIi 0,273 2 KHCIlOpOlt3

. 10 X

0,273 X 10

x= 2
= 1,5 2 KHCJlOpOlta.

3.a:eCb B TeMHooypOM OKHCJIe CBHHua H3 TO me 'IHCJlO rpaMMOB CBHHua

npHXOlI.HTCI1 pOBHO 8d60e OOllbwe KHCJlOpO.a:3, 'IeM B )l(eJlTOM OKHCJle:

1,5 :0,75=2.
Mbi 3H3eM, 'ITO cepa C meJle30M 00pa3YlOT cepHucmoe :JICeIle30 (CTp. 10).

KpoMe cepHHcToro )l(eJle33, cYlI.{eCTByeT elI.{e .a:pyroe coe.a:HHeHHe cepbl C me-

Jle30M, BCTpe'l31OlI.{eeCI1 B npHpo.a:e,
- 3TO MI1Hep3J1 cepHblu KOIl'tedaH meJlTOrO

UBeTa, C 'MeTaJlJlH'IeCKHM OJleCKOM, noxomHR Ha JlaTYHb (meJlTali Me.a:b).
DOJlb3Yl1Cb .a:pyrHMH npHeM3MH aHaJlH33, MomHO HaRTH KOJlH'leCTBO cepbl,

npHxo.a:HlI.{eeCI1 Ha O.a:HO H TO )l(e KOJlH'IeCTBO )l(eJle3a B cepHHCTOM meJle3e

H B cepHOM KOJl'le.a:aHe. MbI 3HaeM, 'ITO Ha 7 Bec. 'I. meJle3a B cepHHcToM
melle3e npHxo.a:HTCI1 4 Bec. 'I. cepbl (CTp. 9). AHaJlH3 cepHoro KOJl'le.a:3H3

nOK33b1B3eT, '1TO B cepHOM KOJl'le.a:3He H3 7 Bec. 'I. meJle33 npHxo.a:HTCI1

8 Bec. 'I. cepbl, T. e. 6d6oe oOllbwe, '1eM B cepHHcToM mene3e.

B nepeKucu 6odopoda, KaK yme H3BeCTHO, H3 1 Bec. 'I. Bo.a:opo.a:a

npHXO.LlHTCI1 Bd60e 60llbwe KHCJlOpOlta, '1eM B Bode.
B03bMeM  lI.{enpHMep- .a:Ba coe.a:HHeHHII yrJlepolta C BO.a:OpO.a:oM: oOllom-

HblU za3, BbI.a:eJlI1IOlI.{HRcl1 co .lI.Ha CTOI1'1HX BO.a: npH pa3J10meHHH no.a: Bo.a:oR

OCTaTKOB pacTeHHR H mHBoTHblX, H all,emlllleH - HCKyccTBeHHo nOJlY'laeMbiR
ra3, npHMeHl1eMblD: .a:JJI1 cBapKH H pe3KH MeTaJlJlOB. B OOJlOTHOM ra3e Ha

1 Bec. 'I. Bo.a:opo.a:a npHxo.a:HTCI1 3 Bec. 'I. yI;'Jlepo.a:a, a B aueTHJleHe Ha 1 Bec. 'I.

Bo.a:opo.a:a-12 Bec. 'I. yrJlepo.a:a, T. e. B 4 pa3a OOJlbwe. TaKHe me

npocmble coomHoweHUIl rroJlY'lalOTcR H .a:JlI1 .a:pyrHx no.a:ooHblX coe.a:HHeHHR.
Bo Bcex 3THX cJlY'lal1x .Mbl dOIl:JICHbl oopamumb BHU.MaHlle Ha dBa

06CmOllmellbCm6a.

1. Do BecoBoMY cocTaBY .a:Ba coe.a:HHeHHII O.a:HHX H Tex me 3J1eMeHTOB

pe3Ko omllu'talOmCIl O.a:HO OT .a:pyroro. CocTaB H3MeHHeTCI1 KaK ObI cKa'tKO.M.

C 1 Bec. 'I. Bo.a:opo.a:a coe.a:HHI1IOTCI1 JlHOO 8, JlHOO 16 Bec. 'I. KHCJlOpO.a:a..
Llpyroro COCT3Ba coe.a:HHeHHD: nOJlY'lHTb He y.a:3eTCI1. To me MomHO CKa-

3aTb H BOOolI.{e 0 HeCKOJlbKHX coe.a:HHeHHI1X .a:BYX 3J1eMeHTOB.

2. KpoMe Toro, Kor.a:a .a:Ba 9J1eMeHTa 00P33YlOT Mem.a:y coooD: HeCKOJlbKO

coe.a:HHeHHD:, HaOJlIO.a:aeTCI1 .a:pyrall npaBHJlbHOCTb. TIOMHMO Toro, '1TO Ha O.a:HO

H TO me KOJlH'IeCTBO o.a:Horo 9J1eMeHTa npHxo.a:RTCIi pe3KO pa3J1H'IHbIe KOJlH-

'1eCTBa .a:pyroro 3J1eMeHTa, 3TH KOJlH'IeCTB3 OObl'lHO B 2, B 3, B 4, BOOow.e
8 lI,elloe 'tUCIlO pa3 oiJHO 60llbwe dpyzozo.

3TH npaBHJlbHOCTH OblJlH HaD:.lI.eHbI BnepBbIe aHrJIHD:cKHM Y'IeHblM Ll a JI b.

TO H 0 M (Dalton, 1766-1844).
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BonpOCbI .l1M nOBTOPEHHSI.

1. KaKoB BeCOBOfi COCTaB DOltbl?
2. KaK YCTaHOBHJI fe)l-JIlOccaK COCTaB BOJ(hI?
3. B 'ICM 3aKJlIO'IaeTCSI cDoco6 onpelteJleHHSI COCT3Ba BO,nbl no .l1IOMa?
4. liTO TaKoe Ka'lecTDeHHblfi 3HaJlH3?

5. liTO TaKOC cHHTe3?

6. liTO TaKoe KOJlH'IeCTBeHHhlfi 3naJlH3?

7. B 'ICM 3aKmO'laeTCSI 3aKOH nOCTORIlCTBa cocT3na?

8. KalCHc IICnpO'llibIe Be eCTDaDbI 3l1acTc?

9. liTO TaKOC KaTaJlH3aTOp?
10. YKa}KHTe YCJlOBHSI, Dbl3b1BalO HeYCKopeHMe peaKl\HH.
11. MO)l{HO JIM CKa3aTb, 'ITO B .COCTaD 113BeCTHliKa BXO)l.IIT H3BecTb?

12. KaKoA ra3 OCTaHeTCSI DOCJle B3pblBa CMeCIl DSiTn 06'beMOB BO)l.OpOlta H .n.DY:C
06'beMOB KHCJlOpOlta H CKOJlbKO 06'beMOB SToro ra3a oCTaneTcSI?

13. KaKOBbI cDoficTDa H COCTaD nepeKHCH DOltOpOlta?
14. KaKHe npaDHnbHoCTH 6h1J1H YCTaHOBJleHbI .l1aJibTCnOM .nJiSI HeCKOJibKHX CoeltH-

HeHlIfi, o6pa30BaHHblx .n.nYMSI ltaHHblMH s;leMcHTaMH?

VIII. CTPOEHME BEUJ.ECTBA.

)J.aJlbTO eTOJlbKO OTMeTHJI YKa3aHHLle Bblllle npaBHJlbHOCTH. OH OTl\pbIJI
H npH4HHY 9THX npaBHJlbHOCTe .OH .naJl HM 06 CHeHHe,KOTopoe nemHT

B H3CTOHInee BpeMH B OCHO'Be Bcex H3111HX 3H3HHD no XHMHII. )J.aJlbTOH HBJlHeTCSI

oCHOBaTeJleM COBpeMeHHott XUMHH.

1. ATOMbi .lI.aJlbTOHa. 113 Ha6J11o.neHHit )J.aJlbTOHa BblXO.nHT TaK, KaK

6Y.llTO 6bI 9J1eMeHTbJ MO)KRO npHcoe.nHHSlTb K .npyrHM 9J1eMeHTaM TOJlbKO

onpe.neJleHHLlMH nopUHHMH. K .naHHOMY KO-

JlH'leCTBY o.nHoro 9J1eMeHT3 MomHO DpHcoe.nH-
HIITb O.nHY, .nBe, TPH nopUHH .npyroro 9JIe-

MeHTa, HO He npOH3BOJIbHLle KO.'IH4eCTB3,

no.n06HO TOMY KaK K napOB03Y MbI MOmeu

npHuenHTb I, 2, 3 BarOHa, HO He 1,3 HJIH

2,78 narOH3.

)J.aJlbTOH H3111eJI YKa3aHHble npaBHJlbHO-
CTU He CJlY43ftHO, OH HMeHHO OmHl(aJl T3KHX

npocmblX COOTHOllleHHA. )J.eJlo B TOM, liTO

H3 OCHOB3HHU pSl.n.a COO6pa>KeHUA )J.3J1bTOH
COCT3BUJI ce6e onpe.n.e.leHHoe npe.nCTaBJle-
HHe 0 CmpOeHltU 8ew,ecm8a, npe.nCTaBJleHHe,

KOTopoe 33po.nHJIOCb eIne y .l1peBHHX rpelle-
CKUX cpHJlOCOcpOB, )KHBlllHX 60Jlee .D;BYX TbI-

eR"! neT Ha3alt. )J.aJIbTOH npe.nCTaBJlHJI ce6e
BCHKoe BeIneCTBO lIe lIeM-TO CnJlOlIIHblM,

.l1}KOH .l1 3 Ji b T 0 H (John Dalton)
Hepa3pbIBHblM , a COCTOSl"'HM U3 MeJIb'latt-

1766-1844.
...

lllHX He pa3J1HlIHMLlX rJla30M l/aCTHl/eK, KOTO-

pbIM rpel/eCKHe cpHJlOCOcpbI .nanH Ha3BaHHe 8TOMbI, lITO 3Hal/HT - He.ne.'1HMble.

.llanbToH el/HTan, lITO .nJlH Ka)l(J(OrO 9JIeMeHTa 9TH 3TOMbI OCOObIe,
HMeIOInHe CBoA C06CTBeHHbltl onpe.AeJIeHHblA BeC H pa3Mepbl. Pacna.naTbCH,
.neJIIITbCH aTOMbI He MorYT. OHH MorYT TOJlbKO eOe.AHHSlTbCH Mem.AY co-

60ft, o6pa3YH ,,3TOMbI C,10>KHbIX BeIneCTB" I KOTopLie Tenepb H83bIBaIOT

MOJleKYJlbI.
TIpH oopa30BaHHH MOJleKYJI K .naHHOMY 'IHCJlY aTOMOB O.ll-HOrO 9J1eMeHTa
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MorYT npHCOe.lUIHHTbCH JIH60 O.llHH, Jlu60 .D:Ba, JlH60 Bo06111e lleJloe lJHCJlO

aTOMOB ltPyroro 9J1eMeHTa.

.lI.aJlbTOH npe.llCTaBJlHJI ce6e aTOMbI B BH.lle lllapHKOB H H306pa>KaJl HX

npH nOMOlllH KPY>KOlJKOB. DYCTb KpY>KOlJeK 0 H306pa>KaeT aTOM KHCJlO-

pO.lla H KpY>KOlJeK @ H306pa>KaeT aTOM Me.llH. DpH 06pa30BaHHH
COeltHHeHHR Me.llH C KHCJlOpO.llOM MorYT K O.llHOMY aTo IY KHCJlOpO.lla npH-
COe.llHHHTbCH JlH60 OiJllH, JlH60 iJsa aTOMa Me.llH.

DYCTb O.llHH aTOM KHCJlOpO.lla BeCHT 8 KaKHX-TO HHlJTO>KHO MaJlblX .lloJleR

rpaMMa, a aTOM Me.llH - 32 TaKHX >Ke .llOJlH rpaMMa. Tor.lla B MoneKYJle lJepHOrO
OKHCJla Me.llH Ha 8 B C. lJ. KHCJlOpO.lla 6Y.lleT npHXO.llHTbCH 32 Bec.

'I. Me.llH, a B MOJleKYJle KpacHoro OKHCJla MeltH Ha Te >Ke 8 Bec. 'I.

KHCJlOpO.lla - 64 Bec. 'I. Me.llH, T. e. siJ80e
{fO/lbwe.

HCHO, '1TO TO >Ke COOTHOllleHHe OCTaHerCR, eCJlH

Mbl B03bMeM 2 MOJleKYJlbl '1epHOrO OKHCJla H 2 MOJle-

KYJlbl l<pacHoro, 10 H 10 MOJleKYJI, MHJlJlHOH H MHJI-

JlHOH MOJleKYJI. Bce paBHo, Ha O.llHO H TO >Ke KOJlH-

lJeCTBO KHCJlOpOlta B KpaCHOM OKHCJle Me.llH 6Y.lleT B.llBOe 60Jlbille Me.llH, '1eM

B lJepHOM OKHCJle Me.llH, CKOJlbKO Obi BellleCTBa Mbl HH OpaJlH.
OnbITbl , npOH3BelteHHble .ll.aJlbTOHOM, BnOJlHe nO.llTBep.llHlIH ero rHnOre3Y;

OTKpblTble HM npaBHJlbHOCTH BnOJlHe OTBelJaJlH ero npe.llCTaBlleHHIO 0 TOM,

'ITO BellleCTBO COCTOHT H3 OT.lleJlbHbIX aTOMOB, HMelOlllHx onpe.lleJleHHbIA.
H HeH3MeHHbIA. Bec. B pa3J1H'IHbIX COe.llHHeHHRX .llBYX 9J1eMeHTOB .lleA.cTBH-

TCJlbHO Ha .llaHHOe KOJlHlJeCTBO O.llHOrO 9J1eMeHTa npHXO.llHJlHCb TaKHe KOJlH-

'IeCTBa .llPyroro, KOTopble 6bIJlH B lleJloe '1HCJlO pa3 O.llHO OOJlbllle .D:Pyroro.
I1CXO.llR H3 TOro, '1'TO B caMbIX pa3Hoo6pa3HbiX XHMHlJeCKHX COe.llHHeHHRX

HaU.MeHbWUe seco8ble KO/lll'tecmsa BCer.lla npHXO.llRTCR Ha .llOJlIO soiJopoiJa,
.lI.aJlbTOH pelllHJI, 'ITO Hall60/lee /le'lKlllt aTOM- 9TO amo.M soiJopoiJa.

.ll.aJlee .ll.aJlbTOH npe.llnOJlO>KHJI, '1TO .MO/leKY/la 80iJbl, BecoBoti COCTaB

KOTOpoR - 1 Bec. 'I. BO.llopO.lla H 8 Bec. 'I. KHCJlOpO.lla, COCTOHT

TOJIbKO H3 .llBYX aTOMOB: H3 OiJHO'lO amO.Ma BO.llOpO.lla H oiJHO'lO amO.Ma

KHCJlOpO.lla. 113 9Toro CJle.llOBaJlO, lJTO aTOM KHCJJOpO.lla BeCHT B 8 pa3 60Jlbille

O.llHOrO aTOMa BO.llOpO.lla. TaKHM 06pa30M, eCJlH O.llHH aTOM BO.llOpO.lla, KOTOpblR

.ll.aJlbTOH 0003HalJHJI 3HalJKOM 0, BeCHT O.llHY KaKYIO-TO HHlJTO}l(HO

MaJlY'io ,e.llHHHllY Beca, TO aTOM KHCJlOpOlta BeCHT 8 TaKHX e.llHHHll. Coo6pa3Ho

c 9THM .ll.aJlbTOH H30opa>KaJl COCTaB BO.llbI TaK: 00
DO.ll06HbIM >Ke 06pa30M, npHHHMaR Bec O.llHOrO aTOMa BO.llOpO.lla 3a eall-

HU Y, .ll.aJlbTOH Ha OCHOBaHHH BeCOBoro cocraBa COe.llHHeHHA. pa3J1H'IHbIX
9J1eMeIlTOB C BO.llOpO.D:OM, Onpeae/lll/l, 80 CKO/lbKO pa3 pa3/lll'tHble amO.Mbl

mJl:Jfce.'lee OiJHO'lO amO.Ma 80aopoiJa, T. e. BblBeJl npe.llnOJlO>KHTeJlbHble aTOM-
Bble Beca H ltPyrHx H3BeCTHblX eMY 9J1eMeHTOB. DpH 3TOM OH Ka>KltbIR pa3

HCXO.D:HJI H3 npe.llnOJlO>KeHHR, '1TO B MOJ1el<YJlbI npOCTeA.IllHX COe.llHHeHHA.
.llBYX 9J\eMeHTOB BXO.llHT no O.llHOMY aToMY Ka>K.llOrO 9J1eMeHTa. 1

C@ 
4epHbIA
OKHcell

Me.n.H.

KpaCHblfi
OKHcell

MeltH.

1 J{i1H 9J1eMeHTOB, He .n.aIOIllHX COeltHlIeHHH C BO.n.OpO,l/.OM, ,U,allbTOH HCXO,l(HJI H3 HX

COeltHHeHHA C KHCJlOpOltOM, paCC'lHTblBaH KOIIH'leCTBO ,MeMellTa, npHXO,l(IIU(eeCH Ha

8 BCC. OJ" T. e. Ha O.IlRH aTOM KIICJlOpOlt3.
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lI.allbToH 0003Ha'lHlI 3TOMbI H HX BeCa COOTBeTCTBYIOIl(liMH 3Ha'iKaMH-

-KpymKaMH. rrtlH nOMOIl(H 3THX KpymKoB OH Ha'lall H300pamaTb BecoBolt

COCTaB XHMH'IeCKHX COe.ll.HHeHHIt. Eho 6b1l1H nep8ble XIIMlltteCTCue ifJoP.MY/lbl,
H306pamaBWHe He TOllbKO Ka'leCTBeHHbllt, HO H KOllH'IeCTBeHHbllt COCTaB

BeIl(eCTB, TaK KaK Kam.ll.bllt KpymoK H306pamall aTOM, T. e. Onpe.ll.elleHHOe
BeCOBoe KOllH'IeCTBO 311eMeHTa.

«PopMYlla KpaCHoro OKHClIa MeAH, HlIH aaKUCU .Meou, KOTOPYIO lI.allbToH

H306pa3HlI ObI TaK:
'
He TOllbKO 03Ha'iaeT, 'ITO MOlleKYlla 3aKHCH

Me.llH COCTOHT H3 1 aTOMa KHClIOpO.lla H 2 aTOMOB Me,l1H, HO H TO,
'ITO B 1I1000M KOllH'IeCTBe 3Toro COe,l1HHeHHH OTHoweHHe Mem,l1y KHClIOpO.llOM
H Me.llblO TaKoe me, KaK B O,l1HOIt MOlleKYlle, T. e. 8: 64.

Ha HHmeClIeltYloIl(e TaollHLle npHBe.lleHbI (He ,l1l1H 3aY'lHBaHHHI) npHMepbl
3Ha'iKOB, KOTOpblMH lI.allbToH 0003Ha'iall aTOMbI H3Be::THblX eMY 311eMeHTOB:

0 - BO.Llopolt 0 - ct>oc«pop @ -l{HIIK

CD - A30r EB - Cepa @ - Meltb

. - YrJlepo.Ll o - PTYTb CD - CRUller(

o - KHCJlOPO.Ll Q) - )f{eJle30 @ - Cepe6po

Kam.ll.OMY 3Ha'iKY COOTBeTCTBOBall Onpe,l1elleHHbllt aToMHb11t Bec.

Mlol 3THX aTOMHblX BeCOB He npHBO.llHM, Tal< KaK OHH OblllH HeTO'lHbI

H BnOClIe!lCTBHH 3aMeHeHbi 601lee TO'lHblMH (CM. HHme).
BOT HeCKOJlbKO npHMepoB <jJOPMYJI lI.allbToHa (He ,l1l1H 3anOMHl1aHHH):

00 e::J (IX) CXlX) a8ro
BOlta YrapHblit YrJleKHCJlbllt KHCJlOpO,IIJUoIe COeltHlleHUH 330Ta

ra3 r33

8to G @
TpexoKHcb YKCYCHaR AMMolIHItHaR BHlmaR KUCJlOTa

cepbl KUCJlOra CeJlHTpa

9TH <jJopMynbl, eOeTaBneHHble Ha oeHOBaHHH HeTO'lHblX aHallH30B Toro

BpeMeHH, C HeTO'lHblMH aTOMHblMH BecaMH, Bce-TaKH O'leHb 01lH3KH K COBpe-
MeHHblM XHMH'IeCKHM .popMYlIaM, H MomHO nopamaTbCH reHHanbHOCTH, C KO-

TOpolt lI.aJlbTOH npe.ll.BH.llen COCTaB MHorHX BeIl(eCTB.

2. ATOMHO-MOJIeKYJIHpHOe yqeHHe. 3aMe'laTenbHaH H.lleH lI.anbToHa

COeTaBJlHeT, KaK yme CKa3aH OCH08Y C08pe.MeHHor1 XI,.MU". Y'IeHHelI.anbToHa
nOCTeneHHO pa3BHnOCb H paCWHpHJlOCb. Mlol Tenepb He TOJlbKO 8nO/IRe onpe-
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iJe./leHHO 3HaeJl, '1TO aTOMbI .lI.eACTBHTeJIbHO CYUI,eCm8YlOm, HO MbI MHOrO

3HaeM H 0 CTpOeHl'IH aTOMOB, HMeeM HCHOe npe.ll.CTaBJIeHHe 0 CmpOeHUU
MOJIeKYJI, 0 pa3JlepaX H 8eCe MOJIeKYJI H aToMoB, 06 HX OSUJlCeHuu.

Bce 9TO COCTaBJIHeT LleJIYIO 06JIaCTb HaYKH
-

amoJl1l0-JlOJleKYJlllpHOe

Y'leHue. 113 Kypca Ij>H3HKH .lI.0JI)lCHO 6bITb H3BeCTHO, '1TO paCWHpeHHe Ten

npH HarpeBaHHH H C)lCaTHe npH oxna)K.IJ.eHHH 06'bHCHHeTCH TeM, '1TO MOJIeKYJIbI
BelLleCTB MorYT Y.LlaJIHTbCH .lI.pyr OT .nPyra H C6JIH)lCaTbCH.

OOMHMO TOro, '1TO MOJIeKYJIbI TeJI HaXO.D.HTCH .D.Pyr OT .D.pyra H3 HeKOTO-

pbIX paCCTOHHHHX, KOTopble MorYT YMeHbwaTbCH H YBeJIH'IHBaTbCH, MOJIeKYJIbl
HaXO.D.HTCH B HenpepbIBHOM 08U:HCe1ll111.

}1BH)lCeHHe '10JIeKYJI oc06eHHO HpKO CKa3bIBaeTCH Ha cBoRcTBax BelLleCTB

B ra3006pa3HOM COCTOHHHH.

ECJIH MbI B03bMeM .!lBa LlHJIHH.D.pa C ra3:1MH H COe.!lHHHM HX

OTBepCTHHMH, TO O'leHb CKOpO 06a ra3a CQJlU co6oii nepeMe-
waIOTCH H nOJIY'lHTCH O.!lHOpO.ll.HaH CMeCb ra30B. 3TO HBJIeHHe,
ICOTopoe HOCHT Ha3BaHHe JJ.HclJclJY3HH, oc06eHHO XOpOUlO Ha-

6JIIO.D.aTb, eeJIH O.D.HH H3 ra30B 6eCLlBeTeH, a ltPyroA- OKpaweH.
-

MO)ICHO, HanpHMep, B3HTb LlHJIHH.D.p .C BOltOpO.D.OM H .D.PY-
roR LlHJIHH.D.p C OKHCJIOM a30Ta, HMeIOILlHM 6YPbIR
LlBeT. OocJIe COelI.HHeHHH LlHJIHH.D.pOB 60JIee TH>KeJIbIR

r33, OKHeeJI a30Ta, 6Y.!leT p3enpOCTp3HHTbCH, .!lHIj>-
Ij>YH.D.HpOBaTb BBepx (pHC. 57), 3 60JIee JIerKHR,

BO.D.OpO.!l, - BHH3.

r33bI C3MH c060A nepeMeUUlBaIOTeH .!la>Ke B TOM

CJIY'I3e, eCJIH HX MOJIeKYJIaM npHXO.D.HTCH npOXO.D.HTb
no Y3KoR TPy6Ke.

}13JIbTOHOM 6b1JI npO.!leJI31I TaKoR onbiT. OH

B3HJI .!lBe CKJIHtlKH; O.D.HY HanOJIHHJI yrJIeKHCJlbIM ra-

30M, .D.pyryIO
- BO.D.OpO.ll.OM, COe.D.HHHJI CKJlHHKH CTeK-

JIHHHOA Tpy6KOA, K3K nOKa33HO Ha pHC. 58, npH'IeM

CKJlHHKY C TH>KeJlbIM yrJIeKHCJIbIM ra30M nOMeCTHJI

BHH3Y, a C BO.D.OpO.D.OM, KOTOpblR B 22 pa3a JIer'le

yrJIeKHCJlOro ra33, - BBepxy, H OCT3BH,'1 npH60p B

nOJIHOM nOKoe H3 HeCKOJIbKO '1aCOB. KOr.D.3 OH HCCJIe-

.D.OB3J1 ra3bI B CKJIHHK3X, TO OKa33J10Cb, '1TO COCTaD

ra30B B 06eHX CKJlHHKaX 6bIJI COBepweHHO O.D.HHaKOB-

BO.D.OpO.D. nepeMeWaJlCH C yrJIeKHCJIbIM ra30M, 06p330BaJIaCb 0.!lHOpO.D.H3H eMeCb.

SIBJIeHHe .D.HIj>Ij>Y3HH ra30B MO>KHO 06'bHCHHTb TOJIbKO 08U:HCeHlleJl Mo.'IeKYJl.

}1HIj><'\JY3HIO ra3006pa3HbIX BelLleCTB MbI Ha Ka>K.LlOM wary Ha6JIIOlt3eM

B HaweR 06bllteHHOR >KH3HH. BceM XopOWO H3BeCTHO, KaK 6bICTpO pacnpo-
CTpaHHIOTCH pa3JJH'IHbIe 33naXH - Kap60JIKH, 6eH3HH3, HaIj>TaJlHH3, .D.YXOB.
CTOHT B O.D.HOM MeCTe npOJIHTb naxY'lee BelLleCTBO - 33nax H3nOJlHHeT BCIO

KOMH3TY. 4TO )ICe TaKoe 33n3x? 3anaX-9TO CBoRCTBO BelLleCTB3; MOJIeKYJlbI

BelLleCTBa .D.BH>KYTCH H, nOn3.D.aH Ha CJIH3HCTYIO 060JIO'lKY Hawero Hoca,

BbI3b1BaIOT onpe.!leJleHHOe OILlYlLleHHe.

}1BHmYTCH He TOJIhKO MOJIeKYJIbI ra30B, HO H MOJIeKYJIbI mH.D.KOCTeR H

TBep.!lbIX BelLleCTB H nepeMewHB3IOTCH Mem.ll.Y co60R.
ECJIH HaJIHTb B LlHJIHH.D.p BO.D.bI, 3 nOBepx BO.D.bI OCTOpO>KHO H311HTh

60Jlee JIerKOrO cnHpTa H OCT3BHTb LlHJlHH.Llp cnoKoRHO CTOHTh, TO CHa'l3J13

MbI OT'IeTJIHBO BH.LlHM .D.B3 OT.lI.eJ1bHblX CJlOH mH.lI.KOCTeR, a aaTeM nQtTe-
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neHHO rpaHIHJ:a CTaHOBHTCSI Bce MeHee H MeHee SlCHOti H, HaKOHeu, nany-
lJaeTCSI COBepllleHHO OAHopOJJ.HaSl CMeCb.

ECJIH IIOnO)KHTb Ha AHO BbICOKorO CTeKnHHHoro UHnHHApa KpHCTaJInbI
KaKOrO-J1H60 paCTBOpHMOro B BOAe TBepAoro Bcrn.eCTBa, HanpHMep, MeAHoro

Kynopoca, OCTOpO)KHO HanHTb BOJJ.bI H OCTaBHTb UHnHHAp CTOHTb cnoKoAHO,
TO lJepe3 HeKOTopoe BpeMH MI.l 3aMeTHM H3A KpHCT3nnaMH cnot! rYCTO
OKpallleHHot! )KHAKOCTH, nOCTeneHHO CBeTJICIOrn.et! KBepxy, H HaA HHM oec-

UBeTHYIO BOJJ.Y. nOCTeneHHO, XOTH OlJeHb MeJJ.JIeHHO, OKpallleHHbIt! cnot!

p3CTeT, H, HaKOHeu, BCSI )KHAKOCTb CT3HOBHTCH O,l(HOpOAHOU.
Bce 9TH HaOJIIOAeHHSI Ha nepBbIt! B3rJIII,!{ npOTHBOpe'l3T 3aKOHY TSlroTeHHH:

60JIee TII)KeJIbIe - yrJIeKHCJIbIt! r33, nOAa, conH - nOAHHMalOTCII BBepx, 60nee
JIerKHe- BOAOpOA, cnHpT H Apyme Bern.eCTBa -onYCK3IOTCH'BHH3. 3TH npOTH-
BOpe'lHII MO)KHO OO'bSlCHHTb TOJIbKO TeM, lJTO H BOA3, H COJIH, H ra3bI H T. J(.

COCTOIIT H3 OTjJ.eJIbHbIX lJaCTHU- MOJIeKYJI, HMelOrn.HK CBoe cOOCmBe1t1tOe aBlt-

3ICel-llle. T31we ABH)KeHHe MO)KHO OTKpbITb Y MoneKYJI H aTOMOB Aa)Ke TBep-
JJ.bIK Bern.eCTB: eCJIH B311Tb MeAHYIO nJI3CTHHKY, npHlllnHcpOBaTb K Het! UHH-

KOBYIO nJlaCTHHKY, O'leHb CHJlbHO C)K3Tb H HarpeBaTb JJ.oJlroe BpeMSI HH)Ke

TeMnepaTYPbl nJIaB:leHHH MeT3JIJIOB, TO OK3)KeTCH, lJTO nJlaCTHHI{H cnaHBalOTCII,

H Ha rpalfHue conpHKOCHOBeHHH Me,l(H H UHHKa 06pa3yeTcH CnJIaB- aTOMbI

lU1HKa npOHHIWH Me)KJJ.Y aTOMaMH Me,l(H, H, 06paTHO, aTOMbl MeAH - Me>K,l(y
aTOMaMH I.{HHKa. 3THM nOJlb3YlOTCH B H3CTOHlI.{ee BpeMH B TeXHHKe AnH

nOKpblTHH MeTanJIOB HX CflJlaBaMH C ,l(pyrHMH MeTaJlJl3MH. nOKpblBaeMblA
npeJJ.MCT nOM'CU{aIOT B flJlOTHO 3aKpbITbIIt COCY,l( C flOpOlllKOM MeTanJI3

(UHHK3, amOMHHIIH) H HarpeBalOT ,l(0 TeMnepaTypbl HH)Ke TeMnepaTYP nJIail-

JIeHHH B311TblX MeTa.1IJ[OB. ATOMbI MCT3J1lla, B3HToro B BHJJ.C nopOlllKa, nOCTe-

neHHO npOHHKalOT B nOBepXHOCTb nOKpblBaeMoro MeTaJlna If 06pa3YIOT
C HHM npO'lHbllt cnJla 

.

I1UK, uenblll pHA Ha6mo,l(eHHti Ha,l( rjJU3UlteCltll.Jt11 HBJleHHHMH nOJJ.TBep-
)K,l(aeT MoneKYJlllpHOe CTpoeHHe Bern.eCTBa.

XllMUlteCltUe peaKUHH HeJIb3H .ce6e npe,l(CTaBHTb 6e3 nepeMell.{eHHH, T. e.

6e3 aBU3ICeHIIIl amOMOB, COCTaBJIHIOrn.HX MOJleKYJIbI Bell./,eCTBa. ATOMbI TaK}Ke

BaXOJJ.IITCH B HenpepblBHOM JJ.BH)KeHHH.
TaKHM 06pa30M, aTOMHO-MOJIeKynHpHoc Y'IeHHe JJ.aeT 06'bHCHeHHe uenOMY

PH,l(Y cpH3H'IeCKHX H KHMHlJeCKHK HBJleHHt!. OHO ,l(enaeT nOHHTHblMH TaK)Ke

H Te XHMH'ICCKHe 3aKOHbl, C KOTOpblMH MbI paHblllC n03HaKOMHJlHCb.

3aKOH co.r:paHeflllll Beca Bew,ecmB 3aKJIIOlJaeTCH B TOM, '1TO Bec BeUJ:eCTB,

BCTynalorn.HX B peaKl{HH, paBeH BCCY BClI.{eCTB nOJlY'IalOlQ.HXCH. C rO'lKH

3peHHH arOMHO-MOJICKYJlHpHOt! TeopHH npH BCHKOM XHMH'IeCKOM HBJleHHlI arOMbI,

BXOJJ.HlI.{He B COCTaB MOJIeKYJI JJ.aHHblX BClI.{eCTB, 06pa3YIOT HOBbie MOJleKYJIbI.
CKOJlbKO 6b1JIO aTOMOB, CTOJIbKO HK H OCTaeTCH, HO B JJ.pyrHx KOM6HHaUHHx.
A TaK KaK Bec aTOMOB HeH3MeHCH, TO HOBbIC Bell.{eCTBa ,l(On)KHbl BeCHTb

CTOJlbKO me, CKOJIbKO BeCHJIH B3HTble.

3altOH nocmOIlHcmBa cocmaBa 3aKJIIO'IaeTCH B TOM, lJTO COCTaB AaHHoro

coeJJ.HHeHHH HeH3MeHCH, nOCTOHHeH, He3aBHCHMO OT cnOCOOOB nOJIYlJeHHH. MbI

9TO MomeM iIOHHTb TaK: CCJIH B COCTaB MOJIeKYJlbI, HanpHMCp, lJepHOrO OKHcna

MCJI,H BXOJ(HT OJJ.HH aTOM MeJJ.H H OAHH aTOM KHcnopOJJ.a, TO OTHOllleHHe

Mem,l(y BeC3MH Me,l(H H KHcnopOJ(a JJ.OJl)KHO 6b1Tb HeH3MeHHblM, K3KHM Obi cno..

COOOM Mb! :lTO BClI.{eCTBO HH nonY'l3nH. EcnH )KC C OJJ.HHM 3TOMOM KHCJ!o..

P0,l(3 coeJJ.HHHeTCH He O,l(HH, a JJ.B3 3TOM3 MeJJ.H, TO 9TO yme 6Y,l(eT COBceM

JJ.pyroe Bew.eCTBO - KpaCHblt! OKHcen Me.!l.H.
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TIOH!1TH!1 np<JcmOe BeU(eCmSO, C/lO.1/CHOe BeUJ,eCtnSO, a/le.ueHm TaK>Ke no"y-
tjalOT HOBoe OCBeJ ClIl1e C TOtjKH 3peHI1!1 aTOMHO-MOJIeKYJIHpHOrO Y'IeHHH.

TIpocTble neIIJ:eCTBa COCTOSIT li3 o.n:I1HaKOBbiX aTOMOB, CJIO>KHble BeIIJ:eCTBa -

H3 pa3Hopo.n:Hb!X aTOMOB.

TIpu XHMli'leCKHX peaKu.HflX aTOMbl npOCTblX If CJIO>KHbIX BeIIJ:CCTB nepe-

XO.n:HT B MOJleKYJIbl HOBblX BeIIJ:eCTB. O.n:HaKO 06pa30BaHHe HOBblX MOJIeXYJI

Mbi He MO>KeM paCCMaTpHBaTb TOJlbKO KaK nepeMeIIJ:eHHe aTOMOB H3 O.n:HO 

MOJleKYJIbl B .n:pyryIO, a MOJIeKYJIY- JlI1111b KaK npOCTYIO CYMMY aTOMOB, ee

COCT3B,lHIOIIJ:HX. COeJI:HHSlIOIIJ:HeCSI B Mo"eKYJIbl aTOMbi HaCTOJIbKO CHJIbHO

BJlHSlIOT JIpyr Ha .ll.pyra, tjTO B BeIIJ:eCTBaX, COCTOSlIIJ:HX H3 HOBb!X MOJIeKYJI,
Mbl Y>Ke He BH.II.HM cBoAcTO npe>KHHX BeIIJ:eCTB. B OKI1CH PTYTH Mb! He BH.tJ.HM

HI1 CBO CTBPTYTH, 1m CBoRcTB KHCJlOpO.ll.a. OKHCb PTYTH
-

COBepllIeHHO HO-

Boe BeIIJ:eCTBO C HOBbIMli CBOU-

CTRaMH (Hoooe 1C3'1eCTBO).
OTl\Ie'laH 9TO, Mbl rOBO-

pHM, '1TO 0 OKHCH PTYTH Ha-

XO.n:HTC5I He rrpOCToe BeU{e-
CTBO- PTYTb, a 9JIeMeHT

PTYTb.
C TOliKH 3peHH!1 aTOMHO-

1\I0JleKYJlHpHOrO yqeHHSI, alle-

.J!leHm - 9TO Bee Boo6ll1.e aTO-

MbI, cOB01cynHocmb amOM08

OOHOZO u molO :J/Ce pooa.
8TII arOMbl MorYT COCTaBJlSlTb

npocToe BeIIJ:eCTBO H MorYT BMeCTe c aTOMaMH .n:PyrHx po.n:OB 06pa30oaTb
CJlO>KHbIe BellI.eCTBa.

I1HTepecHO OTMeTHTh, '1TQ yqeHHe 06 aTOMax, Jle>KaIIJ:ee B OCHOBe pa3BHTHR

COBpeMeHHoil XHMHH, O'leHb .n:OJlro, C nepBblX BeKOB lIallle 9Pbl 11 .n:o XVII B.

no.n:BepraJlOCb rOHeHIHO co CTOpOHbI xpHCTHaHCI<O U.epKBH, KaK npOTHBopella-

llI.ee peJlHrHl1. TaK, Hanpl1Mep, B 1626 r. no HaCTOHHl11O U.epI<OBHI1KOB rrapH>KCKHM

nap"aMeHToM 6b!JI 113.n:aH .n:eKpeT, 3anpelll.aBllIHil 3aHI1MaTbCH aToMHoft TeopHeft
nOJI: cTpaxoM cMepTHoft Ka3HI1. 8TO 3aMe.n:JIlIJI0, HO He OCTaHOBHJIO pa3BHTHe

aTOMHO-Mo"eKYJlHpHOrO Y'IeHHH, HrpalOIIJ:erO rpOMa.n:HYIO pOJIh B HaYKe.
3. AJlJlOTpODHble BHJJ:OH3MeHeHHSI 3J1eMeHTOB. .II.JISI JlY"lllero yac-

HeHIIS! pa3J1lillHH rrOHHTlifi "npOCToe BeIIJ:eCTBo" 11 ,,9J1el\leHT" CJIe.n:yer n(}-o

3HaKOMlITbCH C H3MeHeHI1eM, KOTopoe npOHcxo.n:HT B KliCJlOpo.n:e B TOM CJIY4

lIae, eCJlI1 lIepe3 KHcnopo.n: rrporrYCKaTb 9JIeKTpH'IeCKHe HCKpbl.
BCRKlIft, KTO CTOHn 6nH3I<O OT pa60TalOIIJ:e 9J1eKTpl1l1eCKOA MalllHHbI,

3IIaeT, '1TO npli npOCKaKHBaHHH HCKP, T. e. npl1 pa3pH.n:e lIepea B03.n:yx,
OKOJlO MaUlHHbI 3aMe'laeTCH cBoe6pa3HbIA 3anax CBe>KeCTH, .n:enaIOIIJ:Hftcli
3aTeM oOJlee pe3KHM. 113Y'IeHHe 9TOro HMeHHH rrOKa3aJlO, liTO rrpHlIHHoft
3arr3xa RBJIHeTCH H3MeHeHHe, KOTOPOMY no.n:BepraeTCH KHCJlOpO.n: B03.11.yxa.

Ha pHC. 59 Jl300pa>KeH npl160p, rrp'" nOMOIIJ:H KOToporo 1II0>KHO n03H3-

KOMI1TbC5I C H3MeHeHHbIM KHcnopo.n:oM. TIpH60p COCTOHT H3 IIIHpOKOA CTeK."

lIHHHOti TPy6KH. BHy'tpb Tpy6KH BCTaBJIeHa npOBOJlOKa a, cHapY>K11 Tpy6K3
OOBHTa BTOpoR npOBOJIOKOR B-. TIpOBOJIOKI1 coe.n:I1HeHbI C 9J1eKTpHliecKoU
MaUIHHoR HJlI1 C .n:PYrHM npH60poM, .n:alOIIJ:HM TaKoe BblCOKoe H3rrpH>KeHHe,

1

1 HanpHMep, TpaHc«popMaTOp IIIIH KaTYillKa C Hanpa>KeHHeM B HeCKOllbKO TblCI!'(

BO,1hT. YCTpoiicTBO H lteiicTBHe !lTHX: npH6opoB paCCM3TpHBaJOTCII B Kypce !jIJl3HKH.
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tIT06b1 pa3pSl.lt npOXO.ll.I1J1 tlepe3 CTeKJJO II tlepe3 KHCJJOpO.ll., npOnYCKaeMbllt
CKB03b npH60p no Tpy6Ke CJJeBa.

BCKope me BblXO.ll.lllI(HJ:I H3 OTBO.ll.HOJ:l Tpy6KH 6 KHCJJOpO.ll. npH06peTaeT
xapaKTepHblJ:I 3anax. ECJIH nponycl<aTb KHCJIOpO.ll. B BO.ll.Y, KaK Ha pHcYHKe 59,
TO 06pa3YIOlI(eeCH BO.ll.OH3MeHeHHe KHCJJOpO.ll.a paCTBOpHeTCH B BOlte.

BOJlee nO.ll.p06HOe H3ytleHHe H3MeHHBwerOCH KHCJlOpO.ll.a nOKa3blBaeT, tlTO

H3MeHHeTCH He TOJlbKO 3anax, H3MeHHIOTCH Bce cBoJ:lCTBa KHCJIOpO.ll.a. TIoJlY-
tlaeTCH COBceM H080e 8e14ecm80. B tlHCTOM BH.lI.e 9TO HOBoe BelI(eCTBO nOJIVtlHTb

TPY.ll.HO, HO B03MomHO. 3TO - ra3 60Jlee THmeJlbIJ:l, tleM KHCJlOpO.ll., c'ilHero
lI.BeTa, 3HatlHTeJlbHO JIytlwe, tleM KHCJlOpO.ll., paCTBOpHIOlI(HJ:lCH B BOlte. raa

HMeeT pe3KHJ:I 3anax, npH B.lI.blXaHHH CHJlbHO pa3.l1.pamaeT CJlH3HCTble 060-

J101JKH Hoca H ropJla H B 3Ha1JHTeJlbHbIX KOJlHtleCTBaX Bbl3blBaeT OTpaBJleHHe.
3TO BH.lI.OH3MeHeHHe KIICJlOpOlta nOJlY1JHJlO Ha3BaHHe 030H (CJlOBO rpe'le-

CKoe, 0603HatlalOlI(ee "naxHYlI(HJ:I M).
030H BCTynaeT B Te me XHMH1JeCKHe peaKlI.HH, tlTO H KHCJlOpOlt, HO OKHC-

J1HeT rOpa3.l1.0 9Heprn1JHee KHCJlOpO.ll.a. ECJlH nponycKaTb KHCJlOpO.ll., cO.ll.epma-
lI(JlJ:I 030H, B pacTBop cHHeJ:l KpacKH HHltHro HJlH B pacTBop JlaKMyca, TO KpaCl(a
nOCTeneHHO OKHCJlHeTCH H 06eClI.Be1JHBaeTCH. KaY1JYKOBaH Tpy6I<a, 1Jepe3
KOTOPYIO npOTeKaeT 030H, '1epe3 HeKOTopoe BpeMH HatlHHaeT pa3pywaTbcSI
H, B KOHlI.e KOHlI.OB, paCna.ll.aeTCH H3 tlaCTH. TaK me 9Heprn1JHO OKHCJlHeTCSI

o.30HOM H lI.eJlbIit pH.a .lI.pyrnx BelI(eCTB.

030H, eCJlH ero OCTaBHTb Ha HeKOTopoe BpeMH, caM c06010 nOCTeneHHO

npeBpalI(aeTcst. B 06blKHOBeHHblit KHCJlOpO.ll.. 3TO 06paTHoe npeBpalli,eHJ.le
MomHO YCKOPHTb HarpeBaHHeM.

C TaKHM HBJleHHeM, Kor.aa npOCToe BelI(eCTBO, He BCTynaH HM B KaKHe

XHMH1JeCKHe peaKlI,HH C .lI.pyrHMH BelI(eCTBaMH, npeBpalI(aeTCH B HOBoe I<a-

tleCTBO,' B HOBoe BelI(eCTBO C HOBblMli CBoitcTBaMH, Mbl .ao CHX nop elI(e He

BCTpe1JaJlHCb. B tleM me 3lteCb .lI.eJlo? KaK MOme1\! Mbl 06nHCHHTb TaKOe, npe-

BpalI(eHHe? 06nHCHeHHe Mbl HaXO.aHM B aTOMHO-MOJleKYJIHpHOM ytleHHH. \

MomHo .aOKa3aTb (.lI.OKa3aTeJlbCTB Mbi 3lteCb npHBo.aHTb He MomeM), '1TO

aTOMbi KHCJlOpo.aa, 06pa3YH npOCToe BelI(eCTBO KHCJlOpO.ll.,Coe.aHHHIOTCfI

Mem.ay c060it B MOJleKYJlbl, COCTOHlI(He H3 .aBYX aTOMOB KHCJlopO.ll.a, 06pa-

3YH me 030H, KOTOpblit TaKme HBJlHeTCH npOCTblM BelI(eCTBOM, coe.aHHHIOTCH

B MOJJeKYJlbl, COCTOHlI(He H3 Tpex aTOMOB KHCJlOpo.aa.

06pa30BaHHe MOJleKYJl 030Ha H3 MOJleKYJl KHCJIOpo.aa MOII{HO H306pa3HTb
TaKoli cxeMoit:

00+00+00=00+00
CJleltOBaTeJIbHO, 06pa30B3HHe H3 npOCToro Belll,eCTBa H080Z0 1Ca'teCm8a -

HOBoro npOCToro BelI(eCTBa C HOBblMH CBoitcTBaMH - CBH3aHO C H3MeHeHHeM

1COIlll'teCm8a amOM08, COeltHHHIOlI(HXCH Mem.ay c06010 npH 06pa30BaHHH
MOJIeKYJl.

B3aHMHoe BJlHHHHe aTOMOB .apyr Ha .apyra B TOM cJlYIJae Kor.aa OHH

CM3aHbl B MOJIeKYJle no .aBa,
- HHoe, tleM T rlta,Kor.aa OHH CBH3aHbl no TpH.

TIpH npeBpalI(eHHH 030Ha B KHCJlOpO.ll. MOJleKYJlbl 030Ha pacna.aalOTCH Ha

OT.aeJlbHble aTOMbI, KOTopbIe a3TeM 06pa3YlOT HOBbIe MOJleKYJlbl. To me caMoe

npOHCXO.ll.HT H npH .lI.eitcTBlfH Ha MOJleKYJIbl KHCJlOpO.ll.a 9J1eKTpHIJeCKOrO pa3-
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pB.II.a. MOJleKYJlbI pacna.ll.aIOTCB 'Ha aTOMbI, KOTOpble 3aTeM 06pa3YIOT 1JaCTbIO

MOJleKYJlbI 030Ha, 1JaCTbIO OrrBTb MOJleKYJlbI KHCJlOpO.ll.a.

C paCna.neHHeM 030Ha Ha OT.II.eJlbHble aTOMbI KHCJlOpO.ll.a CBB3ai'lO TO, 1JTO

030H aHeprH1JHee OKHCJlBeT, 1JeM OObiKHOBeHHblD KHCJlOpO.ll.. 01JeBH.II.HO, OT-

.ll.eJIbHble aTOMbI, He COe.ll.HHHBlUHeCB el.l{e B MOJleKYJlbI, pearHPYIOT HecpaB-
HeHHO Jler'Ie, 1JeM MOJleKYJlbI.

030H BBJlBeTCB XOpOlUHM .ll.e3HHqJHlI.HPYIOl.l{HM (ooe33apa>KHBaIOl.l{HM) cpe.ll.-
CTBOM. OH YOHBaeT oaKTepHH Ii npHMeHBeTCB .ll.JlB ooe33apa>KHBaHHB B03.11.yxa
H BO.ll.bI. CBe>KHD 3anax B03.11.yxa nOCJle rp03b1, T. e. nocJle aJleKTpH1JeCKHX

pa3pB.II.OB B aTMoctfJepe, OO'bBCHBeTCB oopa30BaHMeM B B03.11.yxe 030Ha.

Kor.ll.a aJleMeHT oopa3yeT .ll.Ba HJlH HeeKO./lbKO pa3J1H1JHblX npoembtx

cell/,eems, OTJlH1JaIOl.l{HXCB no CBOHM CBoitCTBaM, TO aTH BH.II.OH3MeHeHHB O.ll.HorO

H TOrO >Ke aJleMeHTa Ha3b1BaIOT UJIOTpOnHLlMH BH.II.OH3MeHeHHBMH, a caMoe

BBJleHHe - UJIOTpOnHeA. KpOMe K,HCJlOpO.ll.a, aJlJlOTpOnHble BH.II.OH3MeHeHHB

oopa3YIOT Ii MHorHe .ll.PyrHe aJleMeHTbI. C aTHMH BH.II.OH3MeHeHHBMH Mbl el.l{e

BCTpeTHMCB.
via CKa3aHHoro BCHO, n01JeMY nOHBTHe "npOCToe Bel.l{eCTBO" HeJlb3B

OTO>K.II.eCTBJlBTb C nOHBTHeM "aJleMeHT". OKHCb MeltH Mbi MO>KeM no.'1Y1JHTb,

.lleitCTSYB Ha Me.ll.b H KHCJlOpO.ll.OM H 030HOM. B COCTaB >Ke aToit OKHCH BXO-

.llHT He KHCJlOpO.ll. KaK npOCToe Bel.l{eCTBO H He 030H, a aJleMeHT KHCJlOpO.ll.

!iJlH Te aTOMbI, KOTopble oopa3YIOT H KHCJlOpO.ll. H 030H.

Mbi MO>KeM Terre-pb .ll.aTb onpen.eJleHHe nOHBTHit "MOJleKYJla" H "aTOM".
MOJIeKYJILI -smo HaU.MeHbWUe OmOe.llbHbte 'laemu'tKu, U3 KOmOpbtX

coem011m oeu,eemsa.

ATOM -smo HaU.MeHbWan ttaemU'lKa oaHH020 S/le.AteHma, Komopan
.MO:JICem eyw,eemsosamb s MO./leKY/laX coeOUHeHuli u npocmbtx sew,ecms.

4. Bec aTOMa H aTOMHblA Bec. ATOMOB H MOJleKYJI Mbi BH.II.eTb He

MO>KeM, TaK KaK OHH H£o6bt'laUHO .Ata.llbt. HeK9Topoe _npeltCTaBJleHHe 0 TOM,

HaCKOJlb OMaJlbl MOJleKYJlbI, MO>KHO COCTaBHTb ceoe Ha OCHOBaHHH CJle.ll.YIO-
l.l{ero onbiTa.

ECJlH OTBeCHTb 0,015 2 MapraHlI.OBOKaJlHeBOD COJIH (HeCKOJlbKO KpHCTaJ1-

JlHKOB) H paCTBOpHTb ee B 1 ./l BO.ll.bI, TO BO.ll.a npHOOpeTaeT 3aMeTHoe p030-
Boe OKpalUHBaHHe. B O.ll.HOM KYOH1JeCKOM caHTHMeTpe aToro paCTBopa 0Y.ll.eT
0,015: 1000=0,000015 2 COJIH. B o.ll.HoD KanJle-npHMepHO B 20 pa3

MeHblUe, T. e. 0,000015: 20 = 0,00000075 2 COJIH. Ho Be.ll.b OltHa KanJlB

BCB ,0KpalUeHa COJlbIO, H, CJle.ll.OBaTeJlbHO, B HeD HaXO.ll.HTCR el.l{e 04eHb MHoro

MOJleKYJI. KaK >Ke MaJl .ll.OJl)KeH ObITb Bec -Ka>K.II.oD MOJleKYJlbIl
On.Ha KpynHHKa XHHHHa npH.II.aeT ropbKHit BKYC HeCKOJlbKHM JlHTpaM

BO.ll.bI. 3anax MYCKyca MO>KeT HanOJlHHTb lI.eJlblit rpOMa.ll.HblD 3aJl, a caMbie

T01JHble BeCbI He 06HaPY>KHBaIOT nOTepH B Bece, TaK KaK aTa nOTepB HH1JTO>KHa.

Ha CTeKJle MO>KHO OCa.ll.HTb 3aMeTHblit no O,'1eCKY CJloit 30JlOTa TOJll.l{H-

HOIO B 0,000000005 e.At. HCHO, 1JTO .ll.HaMeTp aTOMOB 30JlOTa .ll.OJl>KeH OblTb

MeHblUe aToD BeJlH1JHHbI.

.LI.aHHble COBpeMeHHoD tfJH3HKH, Ha KOTOpblX MbI 3.11.eCb He MO)KeM OCTa-

HaBJlHBaTbCB (HX H3Y1JaIOT B BbiclUeit lUKOJle), n0300JlRIOT onpe.ll.eJlHTb

oeea amo.Atos pa3J1H1JHblX aJleMeHTOB - KOHe4HO, He HenOcpe.ll.CTBeHHblM

B3BelUHBaHHeM, a KOCBeHHblM oopa30M.
Bec O.ll.HOrO aTOMa BOltOpO.ll.a B rpaMMax OKa3b10aeTCR paOHblM

0,000000000000000000000001 663 2 HJlH O,(Oha 1663 2, Bec O.ll.HOrO

nOMa KHCJlOpO.ll.a paoeH O,(0)u2660S Z HT. .11..
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MbI B HarneM BOOOpa>KCHHIf He MO}!(eM ceoe HCHO npe.n:CTaBHTb TaKHX
l\IaJIbIX BeJIH4liH, COBepmeHHO TaK >Ke; KaK Y Hac Her peaJIbHoro npe.IJ:cra..

BJIeHlfR 06 04eHb 60JIbIlIMX Be,u:\lIl1Hax.
.

.

3alta4a. OonpooyfiTc npHKHHYTb IIa-rJla3, KaKOH TOJlll\HHbI 0YlIeT KHHra
D 2 Ml'liUHOlIa cTpanHl.{ (1 MHnJlI:IOII JlIfCTHKOB), a 3aTeM ITO.ll:CQHTaflTe, H3MepHB TOJl 

lllHUY 200 CTpalIHll KaKofi-HHOYllb KUHrH D caliTHMeTpax, H cpaBIIHTe C BeJIH'IHIIOn,
KaKYIO Bbi ce6e npellCTaBH1I1:I Ha-rna3.

HCHO, 4TO nOJIb30BaTbCH TaKHMH Ma,lblMH qMCJIaMM Ha npaKTMKe 5hIJIO

6w 04eHb 3aTPY.IJ:HMTCJIbHO. IT03TOMY, XOTH MhI Tenepb M 3HaeM Beca OT.IJ:eJIb ,

HblX aTOMOB, MbI n O.IJ:OJI>KaeM nOJIb30Ban;CH BBe.IJ:eHHhIM B HaYKY nOHRTHeLf
06 aTOMHblX Becax.-

ATOMHblH Bee - amo ttUC./lO, nOlCa3bt8alOlJ{ee, 80 CICO./lbfCO pa3 amo,,"

iJaliHolo a./le.Melima ntflJICe/lee OiJNOlO amO.Ma 80aopoiJa.
H.n:eH Ll.aJIbTOHa OTHOCHrei1bHO B03MO>KHOCTM YCTaHOBJlCHHH aTOMHblX Becon

3J]eMCHTOB nOJIY14HJIa 3areM .IJ:aJIbHefiUIec pa3BHTHe. TIpH6JID3HTeJlbHbIe M He 

'f04Hble amO.MHble 8eca Ll.a.'1bTOHa 3aMeHeHbI 6bIJIH, nOCJIe npO.IJ:OII>KHTeJIbHOA
pa60TbI ueJIbIX nOKOJIeHHA Y4eHhIX, OqeHb T04HO onpe.n:eJleHHhIMH aTOMHblMli

BecaMH. TaK, Me}l(J1Y np04MM, OKa3aJIOCb, qTO aTOMHblM Bec KHCJlOpO.IJ:a CJ1e 

.IJ:yer npHHRrb He 3a 8, a 3a 16, M B eOCTaBe BO.D:bl He O.D:MH aTOM DO.IJ:OpOJ.1a,
a .IJ:Ba. COCTaB BO.n:bI, nO!!b3YHCb 3Ha4K3MH D.anbTOHa, MbI .n:OinKHbI H306pa-

3HTb HC 00, a ,T. e. Ha 2 Bec. q. (2 aToMa) BO.n:OpO.IJ::J.

16 Bec. 'L (1 aTOM) KHCJlOpO.n:a. 3.n:eCb OTIiOllleHHe OCTaCTCH TO >Ke eaMoe 1 : 8,
KaKoe M 6blJIO Hafi.n:eHO rett-JhoccaKoM, HO aTOMHblfi Bee KHCJlOpO.lI.a He 8,
a 16.

CJleJ1yeT OTMeTMTb, 4TO cOBpeMeHHblc T04Hble aTOMHbIC Beca OKa3aJlOCb

y.n:06HLlM paCClIl1TbIBaTb, npHHMMaR Bec aTOMa BO.B.Opo.n.a He pODHO 3a 1,
a 3a 1,008. Tor.n:a aToMHhIti Bec KHCJ10po.n:a oy.n.eT pOBHO 16, a He 15,88, l<aK

nOJIY4HJIOCb ObI, eCilH ObI Bec aTOMa BO.n:opo.n:a npHHHMaTb 3a 1. HanoMHHM

(CTp. 42), 4TO aHaJIH3 M CHHTe3 BO.n:bI J1alOT OTHOllleHHe Beca BO.D:OpO.D:a
K Becy KHcnopoM 1 : 7,94 "JI" 1,008 : 8, a He poBHO 1 : 8, KaK MbI 3TO Will

npocToTbl npMHHMaJII1.

BonpocbI 0 TOM, KaK YCTal:l..()BJIeHbI COBpeMeHHble T04HbIe aTOMHbIC Beca,

KaK onpe.n:eJleHbI pa3Mepbl aTOMda 11 MOJIeKYJ1, M Ha oeHOBaHHH KaKHX eoo6 

pa>KeHHfi MO>KHO Cy.n.HTb 0 CTpoeHHH aTOMOB, - BonpOCbl l(patlHe HHrepec-

IIble, HO 04eHb CJlO>KHble " Tpy.n:HbIe, H C HHMM B03MO>KHO BITO,me C03Ha-

TeJlbHO 03HaKOMMTbCH ,1HIJIb B BbIcmetl WKOJle. O.n:HaKO 3TO HHCKO,1bKO He

nOMemaeT lIaM nOJlb30BaTbCR aTOMHbIMH BecaMH .n:JlR H306pa>KeHHH BeCOBoro

eOCTaBa C!IO>KHbIX BeIl.{eCTB npH nOMOUlH XU.MIl1feCICUX fjKJp.MY.IZ.
5. XHMH1J:eClme <l>opMynbl. 113 ra6J1HUbl 3HalIKOB Ll.aJlbTOHa (CTp. 1>2)

BH.IJ:HO, lITO .D:JIR HeKOTopbIX MeTaJlJlOB D.aJIbTOH, BMeCTO TOro lIT06bI npH-

.n.YMbIBaTb HOBbIe OTJlH4HII KPY>KKOB, HaqaJl CTaBMTb B CepeJ1HHe KPY>KKOB

6YKBbI. .3TO Ha4aJlbHble 6YKBbI aHrJIHtlcKMX Ha3BaHMit MeranJlOB: I - iron

(attpH)->Kene30, C-copper (Konnep)-Me.!l.b H T..IJ:.

BnOCJle.n:cTBHH 3Ta MhICJlb llaJIbTOHa
.

6bIJla Mcnonb30BaHa lliBe.n.CKHM

Y4eHbll'v1 E e p 11 e n H y COM (Berzelius, 1779 - 1848) .n.JlH oo03Ha4eHMSI aTO-

MOB mO/lbICO 6YfC8a.Mll, oe3 KPY}l{KOB. Co BpeMeH EepueJlHyca Mbi H306pa-
>KaeM aTOMbI 9neMeHrOB HalIanbHbIMH AamUHCICU.MU 6YfCsaMll HX Ha3BaHHIt,
B3!1TbIX OOJlbIllelO lIaCTblO M3 JlaTHHCKOro " rpelIeCKoro R3b1KOB. Ha HM>Ke-

C,1e.IJ:YIOIl.{elt Ta6J1Hue (CTp. 59) npHBeJ1C1lbI XHMHQeCKHe 3HaKM, KilK CUM-
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BO./tbl, H aTOMHbIe BeCa BailmeUUIHX 9,leMCHTOB (aTOMHbIe BeCa .lI:aHbI OI(pyr-

J1eHHbIe, 6e3 AeCHTbIX H COTbIX; T04HbIe aTOMHble Beca CM. Ha Ta6JHII.(e B KOHue

KHHrH). ECJ1H Ha3BaHHII HeCKOJ1bKHX 91IeMeHTOB Ha4HHaIOTCli C o.ll:HoR H ToR >Ke

6YKBbI, TO pllAOM C Ha4alIbHoR 6YKBOR CTaBHTCIi OltHa H3 ClIeAYIOII.(HX.
XUMUlieC1cue ifJOPMY./tbl no npeAlIO>KeHHIO EepuelIHyca nHIIlYT He TaK, KaK

9TO AelIalI .L!.alIbToH, a HMeHHO: He nOBTopliIOT XHMli4eCKHR 3HaK CTOlIbKO

pa3, CKOJIbKO aTOMOB AaHHoro 91IeMeHTa B MO,leKYlIe ClIO>KHOro BeII.(eCTBa,

a 0603Ha4aIOT 4HClIO aTOMOB Ma,leHbKoR UHltJpOR BHH3Y cnpaBa OT 3HaKa

91IeMeHTa (UHcppa 1 He CHaHTCII). TaK, COCTaB BO.ll:bI 0603Ha4aIOT He HHO,
a H20. 4liTaIOT 9TY cpOpMY,lY TaK: Xa-.lI:Ba-O, npOH3HOCli x KaK r C npHltbl-

xaHHeM HlIH alIl-.zj,Ba-o.
1

IToHIiMaIOT >Ke cpOPMYlIY BO.ll:bI UK: B COCTaR MOlle-

KYlIbI BOAbI BXO.ll:HT ABa aTOMa BO.ll:OpO.ll:a H OAHH aTOM KIiClIopOAa, T. e.

B BO.ll:e cOAepJKaTCH 2 Bec. 4. BOltOpO.ll:a H 16 Bec. 4. KHClIOpO.ll:a.

<POPMYJIY cepHoR KHCJIOTbI. H2SO, 4HTaIOT xa-ABa-9C-0-4eTbIpe HlIH alIl-

ABa-9C-0-4eTbIpe, a nOHHMalOT TaK: B COCTaB cepHoR KHClIOTbi BXO.ll:IIT 2 Bec. 4.

BOAOpOlta, 32 Bec. 4. cepbI H 64 (T. e 16 X 4) Bec. 'I. KHclIopoAa. KaK

OTAeJIbHbIe 6YKBbI B cpopMYJIaX npHHHTO npOH3HOCHTb TOlIbKO 3HaKH ClIe-

.llYIOII.(IiX Ba>KHeRIIIHX 91IeMeHTOB: 60pa B (6e), yrlIepOlta C (ue), BOltO-

pO.ll.a H (xa HJIH alII), KHClIOpO.ll:a ° (0), cpocltJopa P (ne) H cepbI S (9C).
OCTaJIbHbIe Bce 3HaKH npoH3HoCliTCli 06bIKHOBeHHO KaK lIaTIiHCKHe Ha3BaHHII

TAIiJIHI.{A. XHMH'!ECKHX 3HA.KOB H ATOMHblX BECOB BA>KHEAIIIHX 9JIEMEHTOB.

I ATO f. npOR3HOIDCHHC
npOR3HomCHHC

XHMII'J" P}"CCKoe 1I33Ba- JlullllcKoe H" XHMIIQeCKOrO
snaK Hblfr Hlle 3S3HHe Jl3THHCKoro 3HaKa B rjJop-

BCC H33BaHHil
MYJle

I

Ag 108 Ccpe6po Argentum ApreHTYM ApreHTYM
AI 27 A. IOMHIIHii Aluminium AJIIOMHHHYM AJIIOMHIIHn
Ba 137 5apHA Barium BapHYM EiapHA
BI 209 BIICMYT Bismuthum BHCMYTYM BHcMYT
C 12 YrJlepolt Carboneum Kap60ueYM U:e
Ca 40 Ka.lbl{HA Calcium KaJIbl{HYM KaJlbl{Hit
CI 35,5 XJIOp Chlorum XJIOPYM XJlOP
Cu 64 Meltb Cuprum KYUPYM KynPYM
Fe 56 )I{eJle30 Ferrum <t>ePPYM ct>ePPYM
H 1 Boltopolt Hydrogenium XHltpOreHHYM Xa HJIH am

Hg 200 PTYTb Hydrargyrum XHltpaprHPYM XHltpaprHpYM
K 39 KailHIt Kalium KaJlHYM KaJlHA

Mg 24 MarHHii Magnesium MarHe3nyM MarHHA
Mn 55 MapraHel{ Manganum MaHraHYM MapraHel{
N 14 A30T Nitrogenium HHTporeHHYM 9H
Na 23 HaTpHA Natrium HaTpHYM HaTpHA
0 16 KHCJlOpOlt Oxygenium OKcHreHHYM 0
P 31 ct>occpop Phosphorus <t>oc<poPYc ne
Pb 207 CRHHel{ Plumbum nJIIOM6YM IlJ11OM6YM
S 32 Cepa Sulfur CYilbcpyP 9c
SI 28 KpeMHHii Silicium CHilHl{HYM CHJIHl{HYM
Sn 119 OJlOBO Stannum CTallHYM CTaHHYM
Zn 65 L{HIIK Zincum L{HHKYM L{HHK

1 JIaTHHcKHe 6YKBbI B XHMH'IeCKHX cpopMYilax. npoH3UOCliT nO-JIaTblHH, HO 6YKOY
H 'Ia1l.(e npOH3HOCBT no-cppalll.(Y3CKH (am), XOTB 3TO H HenpaBHJIbHo.
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9JIeMeHTOB: )KeJIe30 Fe - <PepPYM, Me.nb Cu - KynpYM, PTYTb Hg- XIf.n.

papmpYM, nplf'leM, eCJIIf PyccKoe Ha3B3HHe B311TO 1f3 JI3THHCKoro, TO

Y Ha3BaHHR npOH3HOCRT 06bI'IHO PYCCKoe OKOH'I3Hlfe, 3 He JIaTHHCKOe:

Ca - KaJIblI.HJ;!, a He KaJIb':J.IfYM, K- KaJIIfJ;!, a He K3JIHYM, Zn - 1I.IfHK, a He

lI.HHKYM.
BOT eIlI.e HeCKOJIbKO nplfMepoB npOH3HorneHHR <POPMYJI:
Fe20a (OKHCb )KeJIe3a) - <PepPYM-.nBa-O-TpH.
HCl (COJIIiHaR KHCJIOTa) - xa-xJIOp HJIIf arn-xJIOp.
NaCl (nOBapeHHali COJIb) - HaTpHJ;!-XJIOp.

3altaQa. nOJlb3YHCb Ta6JIHuefi, npHBe.l\eHHOA DbillIe, 3aml1lIlfTe np01l3IIOllIeHHe
H KOJIH'IeCrneHHoe 3Ha'leHHe cpOPMYJI:

1. IloTalli K C08
2. CeJlHTpa KNOa

3. KYlIopoc CuS04

4. CO.l\a Na COa
5. fHnc CaS04

6. JIHnHc AgNOa

7.. CYJleMa HgCI 
8. 'u'BYOKHCb Mapranna MnO 
9. rOpbKaH COJlb MgS04

10. BepTOJIeTOBa COJIb KCIOa

6. KaK COCTaBJIHeTCH XHMHlJeCKaH <lJopMYJla. TaK KaK Ka)K.noe CJIO)K.

Hoe BeIlI.eCTBO COCTOHT 1f3 MOJIeKYJI, a BCRKaR MOJIeKYJIa COCTOHT 1f3 onpe-

.!leJIeHHOrO '1HCJIa aTOMOB, TO COCTaB BCIiKoro CJIO)KHOrO BeIlI.eCTBa MO)KHO

BbIpa3HTb nplf nOMOIlI.H XHMH'IeCKoJ;! <POPMYJIbi. KaK )Ke 9TO .neJIaeTCII? Be.!lb
XIfMH'IeCKHJ;! 3HaJIH3 .!laeT HaM TOJIbKO BeCOBbie KOJIlf'leCTBa 9JIeMeHTOB, a He

'1HCJIO 3TOMOB B MOJIeKYJIe. KaK )Ke no BeCOBOMY COCTaBY HaJ;!TH XHMIf'leCKYIO
<POPMYJIY? Pa36epeM 3TO Ha npHMepe.

flYCTb HMeeTCR KaKoJ;!-TO raa. !{a'leCnieHHbIJ;! aHaJIH3 .naeT, '1TO ra3 CO-

CTOHT H3 yrJIepo.na H KHCJIOpo.na. KOJIIf'leCTBeHHbIJ;! 3HaJIH3 - '1TO B 3TOM

ra3e Ha 3 Bec. 'I. yrJIepo.na npHxo.nHTCIi 8 Bec. 'I. KHCJIOpo.na. 113 CKOJIbKHX

3TOMOB yrJIepO.!la'H CKOJIbKHX 3TOMOB KHCJIOpo.na COCTOHT MOJIeKYJIa 9Toro

ra3a?

C.neJIaeM npoCTeRrnee npe.!lnOJIO)KeHHe, a HMeHHo, npe.nnOJIO)KHM, 'ITO

B MOJIeKYJIe 3TOro ra3a CO.!lep>H;HTCR 1 aTOM yrJIepO.!la. O.nH" aTOM yrJIe-

po.na
- 9TO 12 Bec. 'I. yrJIepQlta., CKOJIbKO )Ke BeCOBbiX '1aCTelt KHCJIOpO.!l3

.!lOJI)KHO npHxo.nHTbCIi Ha 12 Bec. 'I. yrJIepo.na, eCJIH Ha 3 'I. npHXO-

.!lHTCR 8 'I.?

PaccY)K.naeM TaK: eCJIH Ha 3 'I. yrJIepo.na npHXO.!lIfTCR 8 'I. KHCJlOpo.na,

8
TO Ha 1 'I. 6Y.lI.eT B 3 pa3a l\IeHbrne, T. e.

-3'
a Ha 12 'I. B 12 pa3 60JIbrne,

8 X 12
T. e.

-----a-
'I. COKpaIlI.aR .!lP06b, nOJIY'laeM 8 X 4 = 32 'I. CKOJIbKO )Ke

9TO 6Y.!leT aToMoB? ATOMHbIIt Bec KHCJIOpo.na 16, CJIe.!lOB3TeJIbHO, aTOMOB

6Y.lleT 32: 16 = 2. 3Ha'lHT, B COCTaD MOJIeKYJIbI Harnero r333 BXO.nHT 1 aTOM

yrJIepOlta H 2 aTOMa KHCJIOpo.na, H <popMYJIa ero 6Y.!leT CO2 , Eho yrne-
KHCJIbIIt ra3.

Ho, Beltb, Mbi cOBeprneHHo npOH3BOJIbHO .nonycTHJIH, '1TO B MOJIeKYJIe

ra3a CO.!lep)KHTCR 1 aTOM yrJIepo.na. flO'leMY )Ke He .!lOnYCTHTb, 'ITO B HeM

1 aTOM KHCJIOpOlta? He nOJIY4HTCR JIH Tor.na .lI.pyroJ;! pe3YJIbTaT. flonp06yeM
C.lleJIaTb TaKoe npe.nnOJIO)KeHHe. Tor.!la MbI .!lOJI)KHbI paccY)K.D.aTb TaK: Ha

8 Bec. 'I. KHCJIOpO.na npHXO.!lHTCH 3 Bec. 'I. yrJIepolta. CKOJIbKO BeCOBoro

yrJIepo.na npH.neTcli Ha 1 aTOM KHCJIOpO.lla, T. e. Ha 16 Bee. 'I.?

3 X 16
flpH.n.eTcR --g

= 6 'I. yrJlepo.n.a. TaK KaK. aToMHbllt Bec yrnepo.na 12, TO

00



1 f
9TO COCTaBJI!!eT

"2
aTOMa yrJIepo)J.a H3 1 aTOM KHCJIOpO)J.a. Ho

"2
aTOMa

1
6b1Tb He \\IO)KeT. 3HaqHT, )J.OJl)KHO npHxo.nHTbC!! He

"2
aTOMa Ha 1 aToM,

a 1 aTOM Ha 2 aTOMa. I1HblMH CJlOBaMH, M npH TaKOM paCCY)K)J.eHHH nOJlY-
.qaeTCSI !\JopMYJIa CO2 , To )Ke nOJlY'IMTCSI, eCJIM MbI npe)J.nbJIO)KHM, '1TO B MO-

JIeKYJIe Halliero ra3a 2 aTOMa yrJIepO.l1a. MbI nOJIyqHM OTHOIlIeHHe 24 : 64,

KOTOPOMY COOTBeTCTByeT 2 aTOMa yrJIepo)J.a M 4 aTOMa KHCJIOpo.na, 3a !\Jop-

IIIYJIY )Ke Mb! npHHHMaeM npoCTeltIlIee CooTHoIlIeHHe, T. e. He 2: 4, a 1 : 2,
T. e. nOJIY'IaeM OmlTb CO2 ,

Pe3YJIbTaTbI XHMM'IeCI<oro aHaJIH3a Bblpa)KaIOT 06bIqHO B npoueHTax.

TaK, HanpHMep, 6eJlbllt nopOIlIOK, nOJIY'IaIOI1I.HftcSI npH ropeHHH MarHHSI-

)I()KeHaSi MarHe3HSI,
- CO.neP)KHT 60% MarHH!! H 40% KHCJlOpo.na, T. e. Be-

COBble KOJIH'IeCTBa MarHHSI H KHCJIOpo.na OTHOCSlTCSI KaK 60: 40.

B03MO)KHOCTb HaXO)K.neHH!! XHMH'IeCKoft !\JOPMYJlbI OCHOBaHa Ha TOM, '1TO

BeCOBoe OTHOIlIeHHe Me)K.ny, 9J1eMeHTaMH B JII060M KOJlH'IeCTBe CJIO)KHOrO

BeI1l.eCTBa .nOJl)KHO 6blTb TaKoe )Ke, KaK B O)J.HOft MOJIeKYJIe. B MOJleKYJle

yrJIeKHCJIOrO ra3a OTHOIlIeHHe yrJIepOlta K KHCJlOpO.ny 12: 32, a aHaJIH3

.naeT OTHOIlIeHHe 3 : 8. 51.CHO, qTO 9TH OTHOIlIeHHSI paBHbI 12: 32 = 3 : 8.

TaKHM 06pa30M 3a)J.aqa HaXO)K)J.eHHSI !\JOPMYJIbI no BecoBoMY cOCTaBY-
3a)J.aqa qHCTO apH!\JMeTHqeCKaSi.

BMecTo Toro '1T06b1 peIlIaTb 3a)J.a'lH npHBe.neHHeM K e.nHHHue, KaK YKa_-

3aHO BbIIlIe, MO)KHO nOJlb30B3TbCSI CJle.nYIOll(HM npOCTbIM npa8U/lO.M: Beco-

Bble KOJlH4eCTBa 9J1eMeHTOB (BbIpa)l{eHHble B npoueHTax MJlH B BeCOBbiX e)J.H-

HHuax) .nemlM Ha cooToeTcTBYIOI1I.He aTOMHbIe Beca. f10JlY'IaeM OTHOIlIeHHe

lIIe)K Y '1HCJlaMH aTOMOB B .naHHOM BeI1l.eCTBe. ECJIH qHCJIa nOJIyqaIOTCSI

.np06HbIe, npHBo.nHM HX K ueJIbIM, TaK KaK B COCTaB MOJIeKYJIbI MorYT
BXO.nHTb TOJIbKO ueJIble qHCJIa aTOMOB.

B03bMeM pa306paHHbIft BbIllie npHMep BeI1l.eCTBa, COCTOSlll(erO H3 3 Bec. 'I.

1

yrJlcpo.na H 8 Bec. 'I. KHCJlOpO.na. D:eJIHM 3 Ha 12, nOJlY4aeM "4'
HJIH 0,25.

1
D:eJlHM 8 Ha 16, nOJIyqaCM "2'

HJIH 0,5.

l.hlcJIa aTOMOB yrJIepo.l1a H KHCJIOpo.na OTHOCSlTCSI KaK 0,25 : 0,5 MJIH,
B ueJlbIX qHCJlaX, KaK 1 : 2.

3a)J.aQH. HaAltHTe cpOPMYllbi c. e.nYlOmnxBemeCTB:

]. )I{}\{eHofi Mame3HH, COCT3B KOTOpofi npHBe.neH BbillIe.

2. BOIlOTlioro ra3a, coltep}\{amero 75% yrllepolta H 25% BOltOpOlta.
3. KHCIIOpOltHblX COeltl:lHeHHIl cepbl, OltHO 1:13 KOTOpblX co.nep}\{HT 50% cepbl

11 5GDfo KHCIIOpOlta 11 .npyroe
- 40% cepbl H 60% KHCIIOpOlta.

4. Mapr3HLloBoI'i pyltbl, cOltep}\{amefi 63,2% MapraHLla H 36,8% KHCIIOpo.na.
5. OKHCJla a30T3, co.nep}\{amero 25,93% 330Ta H 74,07% KHCJlOpOlt3.
6. IloTallla, co.nep)I{amero 56,52% KaIlHH, 8,7% yrllepo.na H 34,78% KHCJlOpOlta.
7. Coe)J.HHeHHH, coltep}\{amero 2,04% BO)J.opOlta, 32,65% cepbl H 65,31% KHCIIOpO.ll.a.
8. 4HJll:lficKOfi CeJlHTphI, cOltep)I{3melt 27,2"10 n3TpHH, 16,5% a30Ta H 56,3% KHClIopO)J.a.

7. MOJIeKYJUlpHble  OPMYJIbi.Bo Bcex pa306paHHhIx HaMH npHMepax

M 3a.na4ax Mb! HaXO)J.HJIH npocTeftIlIee OTHOIlIeHHe Me}\{)J.Y aTOMaMH B MOJIeKYJlaX;
!\JOPMYJIOft yrJleKHCJlOrO ra3a Mb! C'IHTaJIM npocTeftIlIYIO !\JOPMYJIY CO2 , a He

C204 M He Ca06 , KOTopbIe TaK)Ke OTBe4aJIM 6&1 BecoBoMY cocTaBY Bell(eCTBa.
Bo Bcex paccMoTpeHHbIx HaMM CJIY4aSlx OHO TaK M eCTb. Ho MHor.na BCTpe4aIOTcSI
TaKMe neI1l.eCTBa, KOTOpbIM npMxO)J.HTCSI npMnHCbIBaTb He npOCTeftIlIYIO !\JOPMYJIY,
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a oOJIee CJIO>KHYIO: Y.lI.BOCHHYIO, YTpoeHHYIO H T. .lI.. npHMepOM MO>KeT CJIymHTb
nepeKHCb BO.ll.OpOlta, B KOTOpOf:! OTHOWeHJ.le Me>K.lI.Y BO.ll.OpO.ll.OM M KMCJIOpO.ll.mf

1 : 16, H npocTef:!waH $opMYJIa KOTOpOit ObIJIa Obi HO. Ho BBH.lI.Y TOro, 'ITO

pepeKHCb BO.ll.OpO.ll.a pa3JIaraeTCH Ha KHCJIOpO.ll. H BO.ll.Y, ef:! MO>KHO npHnHcaTb

cpOPMYJlY He HO, a H202 :

H
202 = H

20 + 0.

ECTb H ltpyrMe co06pa)l{eHMH, VO KOTOpbIM MOJIeKYJI nepeKHCH BO.ll.OpO.ll.a
.lI.OJl)l{Ha COCTOHTb H3 .lI.BYX aTOMOB BO.ll.OpO.ll.a H .lI.BYX aTOMOB KHCJIOpO.ll.3.

nO.ll.06HbIe >Ke C006pa)l{eHHH 3aCTaBJIHIOT $OPMYJIY YKCYCHOf:! KHCJIOTbi nMCaT!>

H..C202 , a He Hj!CO, au:eTHJIeHa (C'rp. 49) C2H2 , a He CH; HaKOHeu:, eCTb

OCHOBaHHH C'IHTaTb, '1TO O.ll.HH tIpocTbIe Bew:eCTBa, T. e. 9JIeMeHTbI B CB060.ll.HO"1

COCTOHHMM, MorYT COCTOHTb H3 OT.lI.eJIbHbIX aTOMOB, HJIM, KaK '1aCTO rQBO-

P!IT, H3 OltHOaTOMHblX MOJIeKYJI, .lI.PYrMe)l{e Cyw:eCTBYIOT B BH.lI.e MOJIeKy.1,

COCTOHW:MX H3 .lI.BYX MJIH HeCK01IbKMX O.ll.HOpO.ll.HblX aTOMOB. B HeKOTopblX CJIY-
'1aHX Y.lI.aeTCH .lI.a)l{e YCTaHOBMTb COCTaB 9THX MOJIeKYJI. TaK, HanpHMep, MO-

JleKYJIbi BO.ll.OpO.ll.a, KMCJIOpO.ll.a, a30T3, XJIopa COCTOHT M3 .lI.BYX aTOMOB. Mbi

MO)l{eM HX H306pa3HTb TaK: H2' 02' N2, C12. MOJIeKYJIa 030Ha COCTOHT

H3 Tpex aTOMOB- 0a'
He CJIe.ll.yeT, O.ll.HaKO, .lI.YMaTb, '1TO MOJIeKYJIa JII060ro npocToro Bew:eCTBa

COCTOHT M3 .lI.BYX HJIH HeCKOJIbKHX aTOMOB. 3TO OTHOCHTCH TOJIbKO K .lI.aHHblM

ra3aM H K He60JIbWOMY l!HCJIY .lI.PyrHx npOCTblx Bew:eCTB, Ha KOTOpbIX MbI

3.l1.eCb He OCTaHaBJIMBaeMCH.

CPOPMYJlbI, H306pa)l{alOW:He coema8 .MO./leICY/l CJIO)l{HblX H npOCTblX Bew:eCTB,
Ha3b1BaI01CH MoneKynHpHblMH iPopMynaMH. B 60JlbWHHCTBe CJIY'IaeB .lI.JIH

Bew:eCTB, C KOTOpblMH HaM npH.LleTCH BCTpe'laTbCH B .lI.aJIbHef:!weM, MOJIeKY-

JI!JpHOf:! $OPMYJIOf:! H 6Y.LleT npocTef:!waH $opMYJIa, Hait.ll.eHHaH Ha OCHOBaHMH

BeCOBoro COCTaBa, HO 0 $opMYJIaX BpOlte H202' C2H2 H T. n. He06xO.ll.MMO 6b1JIO

ynoMHHYTb, '1T06bI Y '1MTaTeJIH He COCTaBHJIOCb HenpaBMllbHoro npe.!l.CTaBlleHHH,

6Y.lI.TO $opMYJIa BCHKoro Bew:eCTBa i)O/lJIClla 6blmb npocTeitwef:!. O.ll.HaKO

Bonpoc 0 TOM, KaK Haf:!.lI.eHbI MOJIeKYJIHpHbIe $OPMYJIbI, - Bonpoc CllMWKOM

CJlO)l{HbIf:!, M ero 3.l1.eCb paCCMOTpeTb HeJIb3H. ° npHeMax HaXO)l{.lI.eHMH M8lle'-

KYJIHpHbIX $OPMYJI rOBopHTCH B Kypce OpraHM'IeCKof:! XHMMIt.

no MOJIeKYJlHpHott $opMYJIe JIerKO paCC'IMTaTb .MO/leICY./lJlpllbtU 8ee .lI.3H-

HOro Bew:eCTBa. Ll.JIH 9TOro HY>KHO CJIO)l{MTb aTOMHble Beca Bcex OT.lI.eiIbIIbIX

aTOMOB, COCTaBJIHIOW:HX MOJIeKYllY. TaK, HanpMMep, MOJIeKYJIa cepHof:! KHC-

JlOTbi H2S04 COCTOMT M3 .lI.BYX aTOMOB BO.ll.OpO.Lla, Bec KOTOpbIX 1 X 2 = 2,
O.ll.HOrO aTOMa cepbl

- 32 H '1eTbIpex aTOMOB KMCJIOpO.ll.a
- 16 X 4 = 64.

CJIe.ll.OBaTeJIbHO, Mo.1eI(YJISIpHblf:! Bec cepHof:! KHCJIOTbi = 2 + 32 + 64 =

=98.

ATOMHblf:! Bec, KaK Y>Ke 6b1JIO CKa3aHO, eCTb '1MCJIO, nOKa3bIB31Ow:ee, BO

CKOJIbKO pa3 aTOM .lI.aHHOrO 9JIeMeHTa TH)I{e.lee O.ll.HOrO aTOMa BO.ll.0pO.ll.a

(CTp. 58). MoneKynHpHblii Bee eemb ttue./lO, nOICa3bt8aIOU,ee, 80 CICO/lbICO

pa3 .MO./leICY/la i)all1l0Z0 8e14ecm8a mJlJICe./lee Oi)1l0Z0 amo.Ala 80i)opoi)a .

8. XHMHileCKHe paBeHCTBa. npM nOMOW:H XHMM'IeCKHX $OPMYJI MO)l{HO

Bblpa>KaTb He TOJIbKO COCTaB CJIO)l{HblX Bew:eCTB, HO M XHMH'IeCKHe peaKU:HH,
nO.ll.06HO TOMY KaK MbI H306pa>KaJIH HX C.l0BaMH. Pa3HHu:a 3.l1.eCb 6Y.lI.eT
TOJIbKO B TOM, '1TO XHMHQeCKHe paBeHCTBa C $opMYJIaMH M306pa>Ka10T He

TOJIbKO Ka'leCTBeHHble, HO H KOJIH'IeCTBeHHble COOTHOUleHHH pearMPYIo'1IJ:HX
Be1IJ:eCTB.
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PaseHCTBO peaKD.HIf COeAI-lHeHHIl cep!!ll (S= 32) C »cene30M (Fe= 56)

Fe+S=FeS

nOKa3bmaeT, '1TO npH COe.LlHHeHl1H 56 Bec. 'I. >KeJle3a C 32 Bec. 'I. cepbl
o6pa3yeTcR 56 + 32= 88 Bec. 'I. CepHHcToro )f{eJle3a.

TaK KaK X11.MutteC1coe paBeHcnuJO I1306pa)f{aeT BeCOBble KOmr'IeCTBa

BeUJ,eCTB, TO OHO Oo/l:JICH.O 8btpaJICamb II 3aICOH. coxpaHe.HUR 8eca 8ew;ecm8.

1.JHCJlO aTOMOB Ka)f{.LlOro 9J1eMeHTa CJleBa H cnpaBa OT 3HaKa paBeHcna .LlOJl>KHO
6bITb O.LlHO H TO )f{e.

B03bMeM 3HaKOMYIO HaM peaKUHIO Me)l{.llY BO.LlOIt H KaJlbLlHeM. 3HaK KaJlb-

lI.HH Ca. TIpH 9TOt! peaKLlHH 06pa3YIOTCH TaK Ha3bIBaeMaR raweHaH 113BeeTb

" BO.LlOpO.Ll. AHa.rrH3 raweHolt H3rreCTH nOI<a3b1BaeT, 'ITO OHI!. COCTOHT H3

KaJlbLlHR, KHCJlOpOlta H BO.LlOpO.Lla, H $opMYJla ee CaOiHi
. PeaKLlHIO MeH<.llY

KaJlbLlHeM H BO.LlOit MbI .LlOJl)f{HbI, 3Ha'lHT, HanHeaTb TaK: C JIeBolt CTOpOHbl-

KaJlbLlHIt H BO.Lla, C npaBot! CTOpOHbI- raweHaR H3BeCTb H BO.LlOpO.ll. (MOJIe-
KYJIa BO.LlOpO.lla H2):

Ca + HiO-CaOiHi +H2 .

Ho B TaKOM BH.Lle Hawa CxeMa npOTHBope'IHT 3aKOHY coxpaHeHHR Beea

BeUJ,eCTB (nO'leMY BMeeTO 3HaKa paBeHeTBa nOCTaBJleHO nOKa THpe). CJleB3
B MOJIeKYJle BO.ll.bI Y Hac 2 aTOMa B0.l10p0.l1a, a enpasa

- 4 aTOMa BO.l!O-

po.n.a: 2 aTOMa B MOJleKYJIe H3BeeTH II eUJ,e 2 aTOMa B Mo.rreKYJIe caoooJJ.-
Boro BO.ll.OpO.ll.a. KHcJlopo.ll.a B MOJleKYJle BO.ll.bl 1 aTOM, a B MOJIeKYJle "3BeeTH

2 aTOMa. KaK )f{e HanHeaT!> 91'0 paBeHCTBO TaK, 'IT06bl OHO He npOTHBope-
'1HJIO 3aKOHY coxpaHeHHR Beea BeUJ,eCTB? Mb!, KOHe'IHO, He MO)f{eM BMeeTO

cpopMYJlbI BO.ll.b! HiO HaOHcaTb H Oi' Eho, Beltb, OY.II.eT Y)f{e He BOlta,

a KaKoe-TO .l1Pyroe BeUJ,eCTBO. 51cHo, '11'0 TaK nocTynHTb Henb3H. O'leBH.LlHO,
peaKLlHR H.II.eT TaK, 'ITO B Helt Y'IaCTByeT He 1 MOJleKYJla BO.Llbl H20, a 2 Mone-

Kynb!. Eho ?tJb! 0003H3'IaeM TaK: CTaBHM nepe.ll. cpopMYJlOIt OOJlbWYIO LlHq,py
.II.Ba: 2 H20. Tor.ll.a B 2 MOJIeKYJIax BOAbl " 0Y.l1YT HY)f{Hble 2 aTOMa KHCJlOpO.ll.a
» 4 aTOMa BO.ll.opo.aa.

Ca + 2HiP= CaOi
H2 + H2.

Hamlc3B TaKHM oopa30M, Mb! nOJlY'IHJIH paBetteTBo, B KOTOpOM' '1ReJlO

aTOMOB Ka)f{.II.0rO 3JleMetlTa B JleBO" 'IaCTH paSHO 'mCJlY aTOMOB Tex >Ke Me-

MeHTOB B npaBot! 'IaCTH paBeHCTBa:
Ca- CJIeBa 1 aTOM If enpaBa 1 aTOM.

H- CJleBa B .l!BYX Mo.rreKYJlaX BO.l1b1 4 aTOMa H cnpaBa B MOJIeKYJIe
1f3BeCTH 2 aTOMa H B CBOOO.LlHOM BI1.Lle 2 aTOMa, Bcero 4 aTOMa.

0- eJleBa B .LlBYX MOJIel<y.rrax BO.!l.bl 2 aTOMa H cnpaBa B MOJleKYJle H3Beenl

2 aTOMa.

11 Tar<, 3Ha'IHT, paBeHeTBo peaKLlHH Tenepb HanHcaHO BepHo.

C.rre.!l.yeT eUJ,e OTMeTHTb, 'ITO $opMy.rry raweHoit H3BeCT" nHWYT oOb!KHO-

DeHHO He CaOiH2 ,
a Ca(OH)2 H npOH3HocnT: KaJlbLlHit-o-xa(aw)-.!I.Ba)f{.!I.bl.

CJlOBOM n.!l.Ba)f{ltbl" (n Tp")f{.!I.br" H T. .!I..) OTTeHn,eTCSI '11'0 2 (3 H T. .Ll.)
OTHOCHTCSl KO BceM aToMaM, CTOillllHM B cK06Kax. ECJ1H Obi CK83aTb n

Kanb-

LlHIt-o-xa(aw)-.!I.Ba" ,
TO 9TO 03Ha'laJIO 6w HecymeCTBYIOUJ,ee BeUJ,eCTBG

CaOH2.

PaCCMOTpHM eUJ,e O.l1HH npHMep COCT3BJleHHH XHMH'IeeKOrO paBeHCTBa.
TIpu peaKLlHH Me)f{)lY napaMH BO.l1b1 If }Ke,1e30M OOJlY'IaIOTeH )f{eJle3HaSi OKa.rrHHa
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H BOltOpOlt (CTp. 21). AHaJlH3 >Kene3HOA OKaJlHHbI nOKa3bIBaeT, '1TO ee COCTaB-

FeSOi . CxeMY peaKLlHH MbI, Cne.ll.OBaTeJlbHO, .lI.OJl>KHbl HanHcaTb CHa'laJia TaK:

H O+ Fe- FeaOi + Hj'
3u cxeMa He OTBe'laeT 3aKOHY coxpaHeHHSI BeCa BelLleCTB. I.fHCJla aTOMOB

BO.ll.Op,O.ll.a KHCJlOpO.ll.a H >KeJle3a B J1eBoR H npaBoR '1aCTSlX cxeMbI He paBHbI.
HaXO,lUIM 4JOPMYJlY, r.ll.e '1HCJlO pa3J1H'IHblX aTOMOB HaH60Jlblllee: FeaOi ,

H no HeR Ha'lHHaeM  ypaBHHBaTbu.}({eJle3a cnpaBa 3 aTOMa, CJleBa-l. CTaBHM
nepe.ll. >KeJle30M CJleBa 3:

HjO+ 3Fe - FeaOi + HJ'
3aTeM ypaBHHBaeM KHCJlOpO.ll.. CnpaBa KHCJlOpon:a 4 aTOMa. CJlen:osaTeJlbHO,

B peaKLlHH Y'IaCTBYIOT tleTblpe MOJleKYJlbI BO.ll.bI: 4HjO. B '1eTblpex MoneKYJlax
BO.ll.bI HMelOTCSI 4 HY>KHblX H3M aTOM3 KHCJlOpO.ll.3 H, KpoMe TOro, elll.e 8 aTO-

MOB BO.ll.OpO.ll.a. CTOJlbKO >Ke aTOMOB BO.ll.OpO.ll.3 .lI.OJl>KHO 6blTb H B. npaBoR
'1aCTH paBeHCTBa, KOTopoe npHHHMaeT, C,1eltOBaTellbHO, TaKoR BH.lI.:

4H O+ 3Fe= FeaOi + 4H .

TIO.ll.06HOe  ypaBHHBaHHeu Heo6xo.ll.HMO, eCJlH OKa3bIBaeTCSI, '1TO npaBaSl

CTopOHa cxeMbi He COOTBeTCTByeT J1eBoR; HO npaBHJlbHO ypaBHSlTb MO>KHO

TOJlbKO B TOM cJlY'lae, eCJlH Mbi TO'lliO 3HaeM, KaKHe BelLleCTBa nOJlY1lalOTCSI
npH' peaKLlHH, H eCJlH MbI HX 4JOPMYJlbl HanHCaJiH BepHO- B COOTBeTCTBHH

C HX COCTaBOM.

ECJlH 4JOPMYJlbl Bcex Bew.eCTB HanHcaH,bI npaBHJlbHO, TO MO>KeT HTTH

pC'lb J1HllIb 0 ItllC/le .MO/lelCY/l BelLlecTB, BCTynalOILlHx B peaKLlHIO, H BeUleCTB

nOJlY'lalow.HXcSI. HeCOMHeHHO, '1HCJlO MOJleKYJI Ka>K.lI.OrO Bew.eCTBa OO/l:JICHO

6blTb TaKOBO, '1T06bl paBeHCTBO He npOnlBOpe'lHJlO 3aKOHY coxpaHeHHSI Beca

BellleCTB.

BMeCTO CJlOBa  ypaBHSlTburOBopSlT .'1aCTO-  paCCTaBHTbK034JHLlHeHTblu.

n p H M e 'I a H H e. XHMH'IeCKHe paBcnCTBa HHOrlta --na3b1BaIOT .xHMH'IeCKHe ypaB-
HeHH!!.. BMeCTo SHaKa paBeHcTBa B neKOTopiu KHHrax CTaBHTCR _. HanpHMep:

4H 0+ 3Fe _ Fe.Ot + 4Hs.

B 3aKJlIO'IeHHe npHnOMHHM Bce XHMH'IeCKHe peaKLlHH, KOTopble 6blJlH

HaMH npO.ll.eJlaHbI HJlH paCCMOTpeHbI, HO He 6b1J1H H306pa>KeHbI npH nOMOILlH

XHMH'IeCKHX paBeHCTB. 3TH peaKLlHH H306pa>KeHbI HH>Ke B BH.lI.e cxeAt 6e3

K034JHLlHeHTOB, nO'leMY BMeCTO 3HaKOB paBeHCTBa nOCT3BJleHbI '1epTO'lKH.
3TH cxeMbi cJle.ll.yeT nepenHcaTb B TeTpa.ll.b B BH.lI.e paBeHCTB H paCCT3BHTb
K034JHLlHeHTbI.

06pa30BaHHe OKHCH Me.ll.H:

Cu+Oj-CuO.

06pa30BaHHe OKHCH OJlooa

Sn + O -sna .

TIoMYTHeHHe H3BeCTKOBoA BO.ll.bI (paCTBopa rallleHoA H3BeCTH) npH n:eA..
CT8HH yrJlel<HCJloro ra3a (CTp. 6):

CaO HII + COli - CaCOa + HIIO.
raWeHaII HaSeCTb yr.lleKHc- yr.lleKlJlbll.Re-

.II'" Ii raa sail CO.llb
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Pa3J10>KeHHe yrJleMe.l1HOA COJIH (CTp. 8):

Cu CH20B- CuO + H20 + CO z-

yrneMeJ\lJa& OKRCI>
con Me4R

Pa3J10>KeHHe Ol{HCH PTYTH (CTp. 8):

HgO-Hg+09.

Pa3J10>KeHHe (o6>KHraHHe) H3BeCTH Ka(CTp. 8):

CaC03
- CaO + CO2,

R3seCTHKK R3seCTh

raweHHe H3BeCTH (CTp. 10):

CaO + H O- CaO H .

Pa3J1C>KeHHe BO.l1bl «(Tp. 19):

H20-H +O .

TIo.1Y'IeHHe KHCJIOpO.ll.a pa3J10>KeHHeM 6epTOJleToBoft COJIH «(1'f- 22):

KCIOa

6epTOneTOSa
COJIh

KCl + 02'
SJlopRcndi
KURA

KaTaJlH3aTOp - .lI.BYOKHCb MapraHua Mn02 ,
- KOTOpblA MbI npH6aBJIReM

K OepTOJleTOBOA COJlH, OCTaeTCR HeH3MeHeHHbiM H nOTOMY B paBeHCTBO peaK-
UIIH He BXO.ll.HT.

06pa30BaHHe OKHCJlOB npH C>KHraHHH pa3J1H'IHbIX npOCTblX BeUJ,eCTB
B KIICJlOpO.ll.e (CTp. 23-24):

C + 02
yronh

(yrnepoJ\)

S + O 
cepa

Fe + O 
1Kene30

P + O 
cjJoccjJop

CO2
yrneKHcJI' il

rn

S09
cepHIICTblA

raa

FesO,
MarHHTHaR'

OKRCh 1Kene3a

P OB'
nKTROKRCh

cjJoccjJopa

TIo.'1Y'IeHHe B0.l10pO.ll.a (CTp. 26-27):

H
2S04 + Zn - ZnSO, + H .

CepHaY Kllcnon l(HHKoSblA

Kynopoc

rOpeHHe BO.ll.OpO.ll.a (CTp. 29):

H2 + 02 - H
20.

BOCCraHOBJleHlie OKHCH Me,lI.H BO.ll.Op0.l10M (crp. 38):

CuO+ H2
- Cu + H

2
0.

5  PXOSCIOlI--593
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TIoJlY'leHHe nepeKHeH Bo.n:opOlta (eTp. 47):
BaOg + HgSO,- BaSO, + HgOg.

nepeKnCb CepHal! cepHo6a- nepeKIICb,
6apHI! KRcnOT3 pReaal! conb aOllopoll3

OOpa30BaHHe 030Ha H3 KHeJlOpO.n:a (CTp. 55-56):

Og - Oa.
9. PaCqeTbl no $opMYJ1aM H paBeHcTBaM. 3HaR 4>OPMYJlY KaKoro-

mloo BellleeTBa H npHnOMHHaSi HJlH I4aXO.n:SI B TaOJlHue aTOMHbIe Beea ,me-

MeHTOB, Mbl MO>KeM pelIJaTb ueJlblR pSl.n: BonpoeOB. TaK, HanpHMep, 3HaSi

4>OPMYJlY yrJleKHeJloro ra3a COg, Mbl JlerKO MO>KeM paee'lHTaTb, eKOJlbKO

B HeM npoueHTOB yrJlepo.n:a, T. e. eKOJlbKO BeeOBbIX 'IacTeR yrJlepo.n:a B 100
Bee. 'I. yrJleKHeJloro ra3a.

TIpHnoMHHaeM, 'ITO aTOMHbIR Bee yrJlepo.n:a paBeH 12, aToMHblR Bee KHeJlO-

po.n:a paBeH 16. B MOJleKYJle 1 aTOM yrJlepo.n:a -12 Bee. 'I. H 2 aTOMa

KHenOpOlta- 16 X 2= 32 Bec. 'I. Cne.n:oBaTenbHo, MoneKynHpHbID Bee

yrJleKHeJloro ra3a paBeH 12 + 32= 44.

Tenepb MbI JlerKQ MO>KeM paee'lHTaTb, eKOJlbKO BeeOBbIX 'IaeTeR yrJlepo.n:a
Haxo.n:HTCII- B 100 Bec. 'I. yrJleKHeJloro ra3a. PaeeY>K.n:aeM TaK: B 44 Bee. 'I.

12

eo.n:ep>KHTCSI 12 Bec., 'I. yrJlepo.n:a, BIBee. 'I.
44'

a B 100 Bee. 'I.

1) X 100
_ 27 270/44
-

, 0'

.aJlSl pelIJeHHR ::noR 3a.n:a'lH MO>KBO BOenOJlb30BaTbeSi TaK>Ke npaBHJlOM

nponopUHR:
12 X 100 0x:12=100:44, oTKy.n:a x=

44

-

27,27/0 ,

TaKHM oopa30M MbI HaIIJJlH, 'ITO B yrJleKHcJloM ra3e 27,27% yrJIepo.n:a.
TaKHM >Ke oopa30M MO>KHO pelIJaTb H uenbIR pSl.n: .n:pyrHx BonpoeoB. Ha-

npHMep: HMeeTeR 20 m MHHepana
- "OJlOBRHHOro KaMHSI" - coeTaBa Snag.

CKOJlbKO TOHH OJIOBa MO>KHO H3 Hero BbInJlaBHTb?
ATOMHbIR Bee O,10Ba 119. MoneKYJlSlpHbIR Bee Snag oYlteT paBeH

119+ 16 X 2= 119 +32= 151.

COeTaBJlSleM nponopUHIO:
119 X 20

x:119=20:151, oTKy.n:a x= 151 =15,8 m.

3a.n:a'lH (nwtIHcnllihe B LleCIITH'IHhIX Llp0611X, pcwaHTe C TO'lHOCTblO LlO oaHoro

neCIITH'!Horo 3HaKa).
1. CKOJlbKO CBHHlla MO>KHO no.1Y'IHTb H3 478 m CBHHlloBoro 6J1eCKa, KOTOpblH

HMeeT COCTaD PbS?
2. CKO.1bKO KHnorpaMMon llHHKOBOH 06MailKH ZnS He06xoltHMO D3IITb It.111 no-

ny'!cHHR 25 KZ llHHKa?
3. PewHTe, KOTopalI H3 pylt 60ra'!e >KenC30M - 6YPhIH >KeJle3HIIK FetOoHo HnH

MarHHTHblH >Kene3HRK FeaOt ?
4. CKO.1bKO BarOI/OB nOTpe6yeTcR ltnll nOLlD03KH K ltOMCHIIOH ne'!H >Kene3HOH pylthl

Fe20a (KpaCl/blH >KC,1e3IIIIK), HY>KI/OH ltnll BblO,laDKH 200 m >KeilC3a, CCIIH BarOH BMe1ll.aeT

15 m PYlthI?
'

TIO.n:ooHble >Ke 3a.n:a'lH 1II0>KHO pelIJaTb H Ha oeHOBaHHH paBeHeTB peaKUHR.
HanpHMep, CKOJlbKO rpaMMoB BO.n:bI .n:OJl>KHO nOJIY'lHTbeR npH BoeCTaHOBJI 
HHH BO.n:OpO.n:OM 32,8 Z OKI1CH Me.D:H CuO? TIHlIJeM paBeI-IeTBO peaKUHH:

CuO+H!I=Cu+H O.



113 .lI.aHHOrO paBeHCTBa MbI BH.lI.HM, lJTO O.ll.Ha MOJleKYJJa OKHCH Me.ll.H, T. e.

64 + 16 = 80 Bec. 'I., j],aeT npH peaKlI.HH O,il.HY MOJIeKYJJY BO.ll.bl, T. e.

2 + 16 = 18 nec. 'I.

COCTaB.'UleM nponopl HIO: 18 BO CTO.'[hKO pa3 60,1bwe x, BO CKOJlbKO

pa3 80 60Jlblile 32,8, 11.'Ili

18: x=80: 32,8,

OTKY.1la

_. X 32,8
_ 7 38x-

EO -, z.

Y.ll.06HO pacnOJlaraTb BbllfHCJleHHH TaKHM 06pa30M:

CuO+H2=Cu+-H O
64+16 2+16

80 18

32,8 x

LfHTaeM: 80 Z OKHCH Me.1lH .lI.alOT 18 Z BO.ll.bl, 32,8 .zr.alOT Y. OTClO.1la

npOnOpll.HH: 80: 32,8= 18: x.

ECJlH 6bl Bonpoc KaCaJlCSI KOJlHlJeCTBa Me.ll.H, TO Bb[lfI1CJleHHH npHWJIOCb
6b1 pacnOJlO)\{HTb TaK:

CuO + H2
= Cu+ H

20

64 +- 16

80 64

32,8 x

80 :32,8=64: x

ECJJH 6bl Bonpoc 6bIJI nOCTaBJleH - CKOJJbKO rpaMMoB OKHCH Me.aH Ha.ll.O

B3HTb, lfT06bI nOJlYlJHTb npH peaKlI.HH 7,38 Z BO.ll.b[, -TO :'Ha 3a.1lalfa pewa-
JlaCb 6b[ TaK:

CuO + Hi = Cu + H
20

64 +- 16 2 + 16

80 p 

x 7,38
80: x= 18: 7,3!:\

BMeCTO TOro lJT06bl COCTaBJIHTb npOnOpI.J:HIO, MO)\{HO 6bIJlO 6bl paccy-
)\{.lI.aTb TaK:

80 Z OKHCH Me.1lH .zr.alOT 18

B3HTb He 80

JIYlJHTb He 1

Z BO.1lbI. LfT06bI nOJlYlfHTb 1 Z DO.ll.bI, HY)\{I'IO
.

80
Z OKHCH Me.ll.H, a B 18 pa3 MeHbwe, T. e.

18'
a lJT06bI no-

Z, a 7,38 Z BO.ll.bI,
- B 7,38 pa3a 60Jlbwe:

80 x 7,38

18
Z.

TIpoH3Be.ll.H .lI.eitcTB,HII MbI Hait.ll.eM I1CKOMbIit pe3YJIbTaT.

IlpH pa3.mlfllblx XHMrIqCCKHX onbiTax H paclfeTax OqCHb lfaCTO BMeCTO Toro,

'lTo6b1 pacclfHThlBaTb KOJlH1JeCTBa BemeCTB B UpOH3BOJlbHblX BeCOBblX lfaCTI!X, nOllb-

3YIOTCI! nOHI!THI!MH rpaMMOJleKYJll!pHblH Bec H rpaMMaTOMHblH Bee, lillli, ltJlI! KpaT-
KOCTH, rpaMMOJleKYJla H rpaMMarOM. 3TH repMHHhI 03ualfalOT KO,IH'leCTBa Belu,eCTB
B rpaMMax, COOTBeTCTBYIOllJ;He MOJIeKy.1I!pHOMY Beey BellJ;eCTBa HJI" aTOMp.OMY Becy
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9J1eMeHTa. fpaMMOJleKYJla cepIlOH KHCIIOTbi H2S04 6Y.IlCT 2 + 32 + 64 = 98 Z cep-
Hoii KHCJlOTbl, rpaMMaToM LlHHKa - 65 Z LlHHKa.

ECilH HYJKHO npOlteJlaTb KaKYIO-HH6Yltb peaKUHIO Ha npaKTHKe, TO npow:e Bcero

OTBeCHTb Bew:eCTBa B rpaMMaJ:. 6epH rpaMMOlleKYJlY cepHoii KHCJlOT&I H rpaMMaTOM
LlHIIKa, M&I 3HaeM, 'ITO npH peaKLlHH:

H2S04 + Zn = ZnS04 + HI

Y Hac He OCTaHeTCH HH LlHHKa, HH cepHoii KHCJlOTbi H UOIIY'IaeTCH TOllbKO cepHo-

LlHHKoBaH COJlb H BOltOpOlt.

Hllorlta rpaMMOJleKYJlHpH&lii Bec Ha3b1BaIOT COKpaw:eHllo
- MOARpHblli Bee H. H,

ew:e KOpO'le, MOAb.

BMeCTO LleJlblX rpaMMOJleKYJI npH pa60Tax MOJKIIO 6paTb ltOJl!I rpaMMOJleKy.1,

1
lIanpHMep "2 rpaMMOJlCKYllbI, 0,1 rpaMMolleKYllbI II T.. n.

3a.D.a'lH.

1. CKOllbKO KHJlOrpaMMoB JKeJle3a HYJKHO B3I1Tb, '1TOI5b1 nOIlY'IHTb 20 HZ cepHH-

CToro JKeJle3a? PaBeHCTBO peaKUHH Ha CTp. 63.

2. CKOllbKO BOltbi nOJlY'IHTCIi npH CJKHraHHH BoltOpOlta, B&llteJleHHOrO H3 cepHoii
KHC. OTbi50 Z LlHIIKa? PaBeHcTBa peaKLlHii:

H2S04 + Zn = ZnS04 + HI; I-f2 + 0 = H.O.

3. CKOllbKO rpaMMoB OKHCH MeltH nOIlY'IHTCH UpH npoKallHBaHHH 200 z yrllc-

Me.!lHOH CO. H?PaBeHcTBo peaKLlIIH:

CuICH.05
= 2CuO + H20 + CO..

yrnelle,l\UaII OKRCIo BO,l\a yrlleKKc-
COIlIo \le,l\H IIb/H ra3

4. CKOllbKO yrlleMeltHOii COJIH HYJKHO pa3J10JKHTb, qr06b1 RbI.!lellHJlOCb 10 Z BO.llh!?

5. npH pa3110JKeHHH yrJlCMeltHoii COJIH BbI.IleJlHJlOCb B CYMMe 25 Z BO.llbl H yrllc-
KHC.!IOrO ra3a. CKOJlbKO 6b1.w B3HTO yrJleM ltHOHCOJlH?

6. IlpH peaKLlHH MeJKltY KaJlbLlHeM H Boltoii nOJlY'IHJlOCb 10 Z BO.!lopOlta. CKOJlbKO

6b1J1o B3HTO KaJlbLlHH? PaBeHCTBo peaKLlHH Ha CTp. 63. .

7. CKOilbKO LlHHKa H CKOJlbKOCepHoii KHCJlOTbi HYJKIIO B3RTb JiJlR Toro, 'ITOGh!
HanOJlHHTb BO.llOpO.!lOM B03ltYIUHblii IUap BMeCTHMOCTblO 100 M

S
, eCJlH 1 M

8
BOltOpO.ll3

BeCHT 0,09 HZ?
8. npH peaKLlHH MeJK.IlY nepeKHcblO 6apllR BaO. H CepHOH: KHCJlOToii H2S04

nOJlY'IanCH nepeKHCb BOltOpOlta (CTp. 66) no peaKUHH:
 .

BaO. + H2S04
= BaS04 + H.O..

nepeKOCb cepHaH cepo06apoe- nepeKOCb
6apoH Kocnon Ban CO.1b BO,l\OpO,l\a

CKOJlbKO rpaMMOB nepeKHCH GapHR HYJKIIO B3RTb ltJlR no.1YlJCIIIIII 340 z nepe-
KHCH BOltOpOlta?

9. CKOJlbKO rpaMMoB 6epTOJleTOBOH COJIH (CTp. 65) HYJKHO B3RTb ltJlR nOJlY'IeHIIR
134,4 A KHCJlOpOlta "PH HOpMaJlbHblX YCJlOBHRX? PaBeIlCTBO peaKLlIIH:

2KC108
= 2KCl + 30 .

OltHH JlH pKHCJlOpOlta BeCHT npH HopMallbHblX YCJlOBHlIX 1,43 Z.

10. XHMHlleCKHA B3bIK. XHMH'leCKHe <jJOPMYJlbI H paBeHCTBa HBJlHIOTCH

He06b1KHOBeHH.0 KpaTKHM, HCHblM H HarJlH.D.HbIM cnoc0601\l H306paJKemIH Ka'le-

CTBeHHoro H KOJlH'leCTBeHHoro COCTaBa BeUl,eCTB H npOHCXO.LI.HUI,HX C HHMlf

HBJleHHA.

EJlarOltapH HarJlH.D.HOCTH <jJOPMYJI H paBeHCTB OHH JlerKO 3anOMHHalOTCII,

TOr.D.a KaK 3anOMHHaHHe npou:eHTHoro COCTaBa BeUl,eCTB 6b1J1o 6bI HeMblCJlHMO.

Eepu:eJlHYc B3HJI 3a OCHOBY .D..'IH XHMH'leCKHX 3HaKOB, HJlH .CHMBOJIOB",
naTHHCKHe H rpe'leCKHe Ha3BaHHH 9JIeMeHTOB. 3TH CHMBOJIbl npHHHJIH XHMHKH

Bcex CTpaH H HapO.D.OB. TaKHM 06pa30M XHMH'leCKHe <jJOPMYJIbl H paBeHCTBa-

68



9TO OCOObIA MHTepHaU;MOHalIbHbIA XU.MUtteCKUU 1l3blK, O.ll.MHaKOBO nOHHTHbiA

,11060MY XHMHKY, K KaKoA 6bI HaU;HOHalIbHOCTH OH HH npMHa.ll.Jle>KaJl.

BonpOCbl LVIII nOBTOPEHJ151.

1. PaCCTaBbTe K09cpHuHeHTbI n HHJKeClIeltYIOrn:HX paBeHCTBax, nepenHcaB HX
D CBOH TeTpaltH.

a) 06pa30BaHHe BOltbl npll peaKUHH MeJKJlY ltBYOKMCblO CBHIII{a C BOltOpOltOM:

PbOs + H. - Pb + HsO.

6) PeaKUHH MeJKlty UHHKOM H COIIRHOIt KHCJlOTOH:

HCI + Zn - ZnCI. + Ha.

B) PeaKUIIH MeJKlty aJIlOMHHMeM H BoltoR:

Al + H20 - AlsOa + H..

r) PeaKUHJI MeJKJlY yrlIeMe.ll.HOii COlIbJO H COJlJlHOIt KHCIIOTOH:

Cu2CH206 + HCI- CuCI2 + H20 + CO2,

yrJleMeJ(HBIi COJlIIHBIi XJlOpHBII BOJ(a YrJJeKHC-
COJIb KHCJlOTa MeJ(b JlblA rB3

2. LJeM OT.1HlJaIOTCJI npOCToe H CIIOJKHOe Bern:eCTDa ,no cocTaBY MX MOlIeKYJI?
3. nepelJHCIIHTe CBoHcTBa 030Ha.

4. KaKoB COCTaB MOIICKYJI KHCIIOpOlta H 030Ha?

5. KaKaJl pa3Hllua MeJKlty nOHRTHRMH .Bec aTOMa- H _aToMHbllt Bec.?
6. nOlJeMY .lI:alIbToH npH onpelteJleHHH aTOMHblX BeCOB npHIIIIII Dec arOMa BOltO-

pOlta 3a eltHHHUY?
7. KaKHe 3aKOHbI 06'bRCHJleT aToMIiO-MOJleKYJlRpHali TeopHR?
8. LITO TaKOC MOileKYJlJlpHali cpopMYila?
9. HanHIUHTe MOlIeKYIIRpHYIO .pOPMYJlY 'xJlopa.

10. HaltJlHTe .pOPMYIIY Bern:ccToa;COltepJKarn:ero 82,25% nOTa 1117,75% BOltOpOlta.
11. Ha OltHOM 3aBOlte CJKllraeTCJI B rolt 190000 m KaMeHHoro yrlIR. CKOJlbKO

TOHH yr.1eKHCJloro ra3a BblnycKaeTcli eJKeltHeBHO H] Tpy6 3aBOlta, eCJlH B roltY 6b1J1o
310 pa601Jllx ltrleii H, B CpeltHeM, B yrJle COltepJK'HTCJI 70% yrilepolta C, KOTOpblA
npH cropaHHH ltaeT yrJleKHclIbllt ra3? PaBeHcTBo peaKIJ;HH:

C + O. = CO2,

IX. OIOfCJIEHHE. BOCCTAHOBJIEHHE.

1. fopeHHe B KHCJlOpo,ne H B B03,nyxe. fopeHHe B KMCIIOpO.l1e 01J1H-

qaeTCH OT ropeHHH B B03.11yxe TOJlbKO TeM, '1TO B qHCTOM KHCJlOpO.l1e npo-

u;ecc MJleT rOpa3.l1.0 9HeprMQHee If 6bIcTpee, 'IeM B B03.11yxe. B B03.11yxe
KMCIIOpO.ll., KaK Y>Ke 6bIII0 CKa3aHO, pa36aBIIeH 3Ha'lMTelIbHbIM KOIIH'IeCTBOM

330Ta (I./B no 06beMY), KOTOpbl1t B peaKU;HH ropeHMH Y'laCTHH He npHHHMaeT
H TOJlbKO 3aMe.ll.IIHeT npou;ecc. flpH ropeHHH If B '1HCTOM KHCIIOpO.l1e H B B03-

Jl.yxe nOJlY'l31OTCH Te >Ke caMbIe npO.l1YKTbI - COe.l1MHeHMH 9IIeMeHTOB C KMCIIO-

pO.ll.OM. 06Illee na3BaHMe Bcex
.

COe.ll.MHeHHA 9J1eMeHTOB C KMCIIOp0.l10M-
OKHCJlbI. flpou;ecc COe.ll.MHeHMH C KMCIIOpO.ll.OM HOCHT Ha3BaIme OKHCJleHHe.

fOBopH, '1TO Bern:eCTBO ropHT B KHCJlOpO.l1e, '1TO KMCIIOpO.ll. "nO.l1.l1ep>KHBaeT

ropeHMe", MbI He .110 II >KH bI 3a6bIBaTb, QTO ropeHMe eCTb CTOlIbKO me COe.l1M-

I1eHMe .lI.aHHOrO BeIlleCTBa C KMCIIOpOltOM, CKOJlbKO H COe.ll.MHeHMe KMCJlOpO.ll.a
C 9TMM BeIlleCTBOM. OHH COe.l1MHHIOTCIi 83aUJlHO. JIerKo nOKa3aTb, HanpHMep,
'ITO I<HC,lOpO.ll. MO>KeT ropeTb B BO.ll.OpO.l1e TaK me, KaK M B0.l10pO.ll. B KHCIIO-

pO.ll.e. fopeHHe BO.ll.OpO.ll.a B KHCIIOpO.ll.e MbI Y>Ke Ha61IIO.lI.aJlH (CTp. 30, pHC. 40).
OnbiT C ropeHHeM KMCIIOpO.ll.a B BO.ll.OpOlte MomHO npO.l1elIaTb TaK: U;HJlHH.lI.P,

,ltep>Ka ero BHH3 OTBepCTHeM, HanOIIHHIOT BOJI:OpOJI:OM, 3aTeM B0.l10p0.l1 3a>KH-
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ralOT (pIlC. 60, a) II cef;!t:fac >Ke BBO.!1HT B UHJlHH.!1p Tpy6KY, H3 KO OpOf;!
BbIXO.!1HT CTPYH KHC,10p0.!1a. B TOT MOMeHT, KOr.!1a KOHeu Tpy6KH npOXO.!1HT
4epe3 n,1aMH B0J10p0.!1a, mpRllJ,erO Y OTBepCTHR UWJlHHJ1pa B B03.!1yxe, Y KOHua

Tpy6KH nORBJlReTCH n,1aMR (pHC. 60, 6). 3TO n/laMIl KUC/lOpoiJa, zopJlw,ezo
8 8oiJopoiJe. CTeHKH UHJlHH.!1pa OTnOTeBaIOT,

a d' TaK K3K npH ropeHHH o6pa3yeTcR Bo.a.a;,

nAQHtI !rUCAopo a,

l ood(Jf1ooe
2H + 09

= 2H20.

_FnoMP oo opoaa
6Noyxe

TIpH ropeHHH C/lOJICHblX 8ew,ecms, K3K H

npH rOpeHI1H npOCTbIX BellJ,eCTB,06pa3YIOTCR
OKllC/lbl. 3TO OKHCJlbI 3J1eMeHTOB, BXO.!1RllJ,HX

B COCTJlB CJlO>KHOrO BellJ,eCTBa. TaK, Ha-npH-
Mep, npH ropeHHH CTeapHHoBoR' CBet:fH 06pa-
3YlOTCH .!1Ba OKHCJla 3-JleMeHTOB, BXO.!1RllJ,HX

B COCTaB CTeapHHa,
- OKHCeJl B0.!10p0.!1a

(BO.!1a) H OKHCeJl yrJIep0.!13 (yrJleKHcJlbllt
ra3).

PHC. 60. rOpeIIHe KHcilopolia B BO-

ltopolte.

3a.n:aqa. HanHuIHTe panCIICTBO peaKLI,HH, npOHCXOltllllJ,elt npn ropeHHH cTeapHHa,
1j>0pMYJla KOToporo CUH3802.

113BecTHo, qTO O.!1HH Bew:eCTBa 3arop31OTcR Jlerqe, .!1Pyme
-

TpY.!1Hee.

. Onblm. YKpenHTe B KOHue paCllJ,enJleHHolt JIY4HHKH KycOt:feK UeJIJlY-
JIOH.!1a, H3 KOToporo .!1eJlaIOTCR rpe6eHKH Jf pa3HbIe .!1pyrHe npe.!1MeTbI. BHe 

cine oJJ.HoBpeMeHHo B n.1aMSI JlaMnOt:fKH ueJlJlYJloHJJ. 11 TaKof:! >Ke npHMepHo

TOJIllJ,HHbI KycOt:feK KapToHa HJlH Jlyt:fHHKY H cef:!t:fac >Ke BbIHbTe. UeJlJIYJloHJJ.
cpa3Y >Ke BcnbIxHBaeT, a KapToH HJlH JlY4HHKa He ycneBalOT 3aropeTbCR.

TIpOJJ.eJlaf:!Te TOT >Ke onbiT, B3RB KYCOt:feK KapTOHa H JleHTY MarHHR.

1.JTo6bI 3arOpeJiCR MarHHf:!, ero npHXOJJ.HTCR HarpeBaTb ropa3JJ.O .!10JlbWe, t:feM

KapTOH ..

«I>oc<pop MO>KHO 3a>Ket:fb fJp06HpKoA C ropRqeA BO.n.olt.
.lIJiSI BCSlKoro roplOt:fero i BellJ,eCTBa

MO>KHO onpe.!1eJlHTb npH6J1H3HTeJlbHYIO
TeMnepaTYPY, npH KOTOpofl OHO 3aropaeTCSI. 3TO 6Y.!1eT ero TeMnepaTypa
BOCnJIaMeHeHJlIH. TeMnepaTypa BOCnJlaMelleHHR <pot<popa OKOJlO 50°, cepbI
H .!1epeBa - OKOJlO 270°, yrJlR

- OKOJlO 350°, BOJJ.opoJJ.a - OKOJlO 600°,
MarHHR- OKOJlO 800°, >KeJle3a - ellJ,e BbIllie.

Pa3 3aropeBIlIeecR BellJ,eCTBO npo.!10Jl>KaeT ropeTb, TaK KaK BbI.!1eJ1RIO-

llJ,eecSi npH ropeHHH TenJlO HarpenaeT 6J1H>Kaf:!IlIHe K nJiaMeHH yt:faCTKH

BellJ,eCTBa .11.0 TeMnep:lTypbI nOCnJlaMeHeHHR. MbI JJ.OJl>KHbI HarpeBaTb neII{eCTBO

JlHIlIb .D:JlSI Hat:faJia peaKUl1li.

rOpeHHe MO>KHO npeKpaTHTb, HJlH npel<paTHB .!10cTyn B03JJ.yxa, HJlH oXJla-

JJ.K1I ropSlllJ,ee BellJ,eCTBO HH>Ke TeMnepaTypbI BOCnJlaMeHeHHR.

Kor.!1a MbI 3aJlHBaeM orOHb BOJJ.OIt, MbI He TOJlbKO OXlla>KJJ.aeM ropSlllJ,ee

BellJ,eCTBO, HO H npeKpallJ,aeM .!10cTyn K HeMY B03.!1yxa.
1.JTO ropSlllJ,ee BellJ,eCTBO MO>KHO noraCHTb TOJlbKO nOHH>KeHileM ero TeM-

nepaTYPbI, JlerKO nOKa3aTb Ha CJle.!1YI01ueM onbITe. B >Ke,1e3HbIf:! THrenb Ha-

JIHBaIOT HeMHoro cKunuiJapa If np06YIOT 3a>Ket:fb ero rOpRllJ,elt Jlyt:fHHKolt.
CKHnHJJ.ap He 3aropaeTCSI. TorJJ.a THreJIb CJlerKa HarpeBalOT H onRTb nO.!1HO-

CRT rOpRIl{YIO nyqHHKV. CKlfnH.!1ap aaropaeTCR.
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no Mepe pa30rpeBaHHH THr,1H ropeHHe H.lI.eT Bce CHJlbHee. ECJlH Tenepb
THreJlb OXJla.ll.HTb, norpY)I(aH ero B XOJlO.ll.HYIO BO.ll.Y, ropeHHe CKHnHltapa

CJla6eeT H, HaKOHeLl, COBceM npeKpalLlaeTCH.

BelLleCTBa, JlerKO 3aropalOlLlHeCH, Ha3blBalOT OUleOnaCH&l.MU.
OT orHH JlerKO 3aropalOTCH roplO'lHe Belll,eCTBa, ra3006pa3Hble HJlH nerKO

HcnapSiIOUlHeCH, .lI.a)l(e  I C BblCOKOIt TeMnepaTypolt BocnnaMeHeHHH. Eho no-

TOMY, 4TO ra3 6blCTpee HarpeBaeTCH
.lI.O TeMnepaTypbl BocnnaMeHeHHH,

4eM )I(H.lI.KOCTb HnH TBep.ll.Oe BelLle-

CTBO. D03TOMY K omeonaCHbiM

BeULeCTBaM OTHOC!lTCH He TonbKO

roplO4He BelLleCTBa, HMelOlLlHe HH3-

KYIO TeMnepaTYPY BocnnaMeHeHHH,
HO H Beu eCTBa, nerKO HcnapHIO-

lLlHeCH, KaK cnHpT, 6eH3HH, 3e1mp.
OT 6eH3HHa 04eHb 4aCTO 6b1-

BalOT HeC4aCTHbie cnY4aH. JIIO.lI.H,
He 3HalOlLlHe, HaCKonbKO neTY4 H

OrHeOnaCeH 6eH3HH, 4aCTO 4HCT!lT

4TO-HH6Y.lI.b 6eH3HHOM HnH nepenH-
BalOT 6eH3HH npH OrHe. ECJI1t .lI.a)l(e

orOHb H .lI.aneKO, 6blCTpO pacnpo-
CTpaHHlOlLlHeCH napbl 6eH3HHa .lI.OXO-

.lI.HT .lI.O OrHH H 3aropalOTCH. Dapbl 6eH3HHa nerKO MorYT BocnnaMeHHTbCH
He TOJlbKO OT CBe4H ItnH JlaMnbl, HO It OT TOn!llLleltcH ne4H, OT 3a)l()I(eHHolt

Ha .lI.pyroM KOHlle I<OMHaTbl cnH4KH. DonY4aeTCH rpOMa.ll.HOe nJlaMH, KOTopoe
OXBaTblBaeT pa60TalOlLlero. Ha HeM 3aropaeTCH nJlaThe.

C8Mbllt BepHbllt cnoc06 nOTYIllHTb nnaTbe, 3aropeBIlIeeCH H8 4e,10BeKe,

3TO- HaKHHYTb Ha Hero O.ll.eHnO, llIy6y, KOBep, 3JHJCeC H T. n. H nnOTHO

3aBepHYTb ero, 4T06bl npeKpaTHTb .lI.ocTyn
B03.l1.yxa K ropHlLleMY nJlaTblO (pHC. 61).

04eHb onaCHO, eCJlIt 4enoBeK, Ha KOTOpO,"

ropHT nnaTbe, Ha4HHaeT 6eraTb no KOMHaTe,
BCJle.ll.CTBlte 4ero CBen<H1t B03.l1.YX TOJlbKO YCHnH-
BaeT ropeHHe. \

EeH3HH H KepOCHH He Cne.ll.yeT 3anHBaTb

BO.ll.OIt. OHH ner4e BO.ll.bI, Ha Helt BcnnbIBalOT

H npO.ll.On)l(alOT ropeTh.

Eho nerKO Ha6nlO.lI.8Tb, ecnH HeMHoro 6eH-

3HHa HanHTb B )I(eCT!lHKY, 3a)l(e4b H .lI.aTb

pa3ropeTbCH. BnHBaHHe B )I(eCTSlHKY BO.ll.bI He

raCHT nnaMeHH, HO nnaMH celt4ac )I(e raCHeT,
PHC. 62. .Q06bIoaHHe OrRS!

ecmt )I(eCTHHKY HaKpblTb TpHnKolt. 3THM CIlO-
TpeHHeM.

C060M nY41l1e Bcero raCHTb 6eH3HH HJlH Kepo-

CHH, 3arOpe0ll1HtlcH B 6H.lI.OHe HnH B 6YTbIJlKe. DO)l(apHble c6HBalOT nnaMH

6eH3HHa H KepocHHa CHJlbHOIt cTpyelt BO.ll.bl HnH BO.ll.HHOrO napa, B XH-

Mlt4eCKHX na60paTopHHx H Ha npOH3BO.ll.CTBe JlerKHe roplO4He )I(H.lI.KOCTH B

CJlY4ae, ecml OHH 3aropHTCH, raCllT, 3aCbIllaH H3 Bellpa neCKOM HJlH npH
1l0MOIll.H OrHeraCHTeJlelt, B .lI.OMaUlHeM )I(e 06HXO.ll.e nY4U1e Bcero Ha6poCltTb
Ha nJlaMH O.ll.eHJIO Ii T. n.

PHC. 61. TYllleHHe 3aropeolllerocfI lIa 4e-

JlOp-eKe nJlaTbfl.

"
-
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2. 3HaqeHHe peaK""HH ropeHHSI. 4eJlOBeK HatJaJl nOJlb30B3TbC!! OrHeM

C He3snaMHTHbIX, .lI.OIICToplltJeCKHX BpeMeH. B nepBbl1'l pa3 tJeJlOBeK CTOJlK-

HyncH C OrHeM, BepOHTHO, cJlytJal'lHo. OrOHb Mor B03HIIKHYTb OT 3a»OKeHHoro

MOJlHHel'l cyxoro .lI.epeBa. CHatJaJla tJeJlOBeK 6b1n, HeCOMHeHHO, nOpa>KeH
orHeM H BH.lI.enB HeM TOJlbKO 60>KeCTBeHHYJO CHJlY, a 3aTeM HaytJHJlCH nOJlb-

30BSTbC!! OrHeM H nO.Llll.ep>KHBaTb ero, nOlt6paCbIBa!! B KOCTep CYXHe CytJbH.
C TetJeHHeM BpeMeHH tJeJlOBeK HaytJHJlC!! II .lI.06blBaTb orOHb. 3TO 6blJl0 60Jlb-

WHM 3aBoeBaHH'eM B >KH3HH nepB06b1THOrO tJeJIOBeKa. TpeHHeM o,aHoro KYCKa

cyxoro ,aepeBa 0 ,apyrol'l OH ,a06b1BaJi orOHb (pHC. 62) ,aJlH 3a>KHraHHII

KocTpa, y KOToporo tJenOBeK rpenc!!, rOTOBHJI nHIl{Y H oTnyrHBaJI CBOHX

BpsroB
- XIIIl{HblX 3Bepel'l.

CJle.ll.YJOIl{HM ,aOCTH>KeHHeM tJenOBeKa 6b1J1o ,ao6b1BaHHe OrH!! npH nOMOIl{H

KpeMHH H KYCKS KOJltJe.ll.aHa.

npH Y.ll.ape TBep.ll.blM KpeMHeM 0 KYCOK cepHoro KOJltJe.ll.aHa FeS2 , 6J1aro-

,aap!1 pa3BHBaJOll{eMYC!1 npH y,aape Tenny, OTCKaKHBaJOIl{He OT KOJltJe.ll.aHa

MeJlKHe tJaCTHtJKH 3aropaJOTCH, 06pa3YH

HCKpbl, KOTOpblMH MO>KHO 3a>KetJb CYXYJO

TpaBY H T. n.
_

JlerKO BOCnJlaMeHHJOll{liI'lC!1

MaTepHaJI .

CepHbll'I KOJltJe,aaH HHalle Ha3bIBaeTC!1-

nupum. 3TO Ha3BaHHe, npOHCXO.ll.!1ll{ee OT

rpetJeCKoro CJlOBa "nHp" - orOHb, YKa3bI-
BaeT Ha .lI.OHCTopHtJeCKoe npHMeHellHe KOJl-

tJe.ll.aHa, KOTopoe, OtJeBH.lI.HO, 6b1J1o H3BeCTHO

H ,apeBHHM rpeKaM.
B .lI.aJlbHel'lweM nHpHT 6L1T! 3aMeHeH KY-

CKOM >KeJle3a (orHHBO, pHC. (3). 3TOT cno-

c06 .lI.06b1BaHH!1 OrH!! 6blJl BO Bce061l{eM

ynoTpe6.lIeHHH ell{e KaKHx-HH6y,ab 150 JleT

Ha3a.ll.. Tor.ll.a ell{e He 6b1J10 HH cnHtJeK, HH

ra3a, HH KepocHHoBbIX JlaMn, HH ,aa>Ke CTea-

pHHOBblX CBetJel'l. DbIJiH TOJlbKO CaJlbHble

CBetJH.
B TetJeHHe MHOrHX TblC!1tJeJleTHI'I orOHb H TOnJlHBO HcnOJlb30BaJlHCb JlHlllb

.lI.JI!1 .lI.OMalliHero 06HXO.ll.a, H TOJIblCO 3a nOCJle.ll.Hee CTOJleTHe TOnJlHBO nOCTe-

neHHO npH06peJIO 60Jlee IllHpOKOe 3HatJeHHe.

Ton/tu8o B HaCTOHll{ee BpeM!1 HaM He06xoltHMO He TOJlbKO ,aJl!! corpe-
BaHH!1 >KHJlHIl{ H .lI.JlH npHrOTOBJleHHH nHIl{H, KaK B 6b1J1ble BpeMeHa. OHO
1I leeT rpOMa.ll.HOe 3HatJeHHe .lI.JI!1 npOMbllllJleHHOCTH KaK HCTOtJHHK .lI.BHra-

TeJlbHoI'I CHJlbI .lI.JI!! <tJa6pHK H 3aBO.ll.OB, ,aJlH napOB030B, napOXO.ll.OB, TenJlOxo,aOB,

aBToM06HJIel'l, a9pOnJiaHOB, ,aJl!1 ,aBHraTeJleA CeJlbCKOX03!!ACTBeHHblX MaWHH,
.lI.JIH TpaKTopOB, .lI.JlH .lI.06b1BaHH!1 9J1eKTpHtJeCKoI'I 9HeprHH, ,aJl!1 ,a06bIBaHH!1 CBe-
THJlbHOrO ra3a, KOKCa H KaMeHHoyroJlbHoI'I CMOJlbl, .lI.JI!1 BblnnaBKH MeTaJlJlOB

H3 PY.ll..
B tJHCTO XHMHtJeCKHX npOH3Bo,aCTBax TOnJiliBO HY>KHO ,aJl!!  eJlorop!1,aa

onepa HI'I: ,aJlH HarpeBaHHH, BblnapHBaHH!!, neperOHKH, BblCYlllHB3HH!1, npOKa-
J1I1BaHHH H T. .lI..

ECJlH TOnJlHBO He06xo,aHMO Ka}f(.lI.OA CTpaHe, TO .lI.JI!1 HallieA CTpaHbI-

CTpaHbI CO HaJlH3Ma, OHO HMeeT oc060 Ba>KHOe 3HatJeHHe. HaM HY>K-
HbI rpOM3.lI.Hble KOJlHtJeCTBa MaTepHanOB, KOJIOCcaJlbHble KonHtJeCTBa 9Hep-

PHC. 63. BbiceKalIHe orHR "PH
nOMolllH KpeMHR H OrllHoa. OT
orHHoa OTCK3KHBalOT MeJlb'laA-
IllHe 'IaCTH'IKH )I{eJle3a, HaKa-
nHBalOlllHecR OT yltapa H ltalOlllHe
HCKphl. B Kop06Ke IIaXOltHTCR

TPYT, KOTOpblH 3aropaeTCR OT

HCKp.
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nm. Ehy 9HeprHIO .n:aIOT HaM IIaCT\i'lHO rn.n:pOCTaHUHH, HO rnaBHbtM' oopa30M
C)lmraHHe TomIHBa.

fJlaBHel1nIHe BH.!lbl TOnJlHBa, HCOOxo.n:HMble .n:.11l npOH3BOJ{CTBa,
- KaMCHHbIH yro,1b,

TOplfJ, HCcpTb.
Ka"lteHHblii yzOJtb IInJlIICTCIi Ba}f{(!clhnctl 3HepreTH'IeCKOH 6a30H HallIeA npOMhIllI-

neHHOCTH. 3anacbI ero n CCCP rpOMa.n:HbI.
Ho KaMCIIIIblt\ yro. bB HallIY 3HOXY nHOBb lie 06pa3yeTclI, H 3TH 3anaChI He

nOnOJlHIlIOTCIi. Il03TOMY, r.n:c B03MO}f([J0, KaMeHHhIt\ yroJlb 3aMeHIleTCli moprjJOlit, KOTO-

phIt\ 06pa3yeTcli B 60JlOTHCTblX .lIIeCTHOCTIiX.

TonnHBo ltJlII llBHraTe. et\ BIlYTpeHHero cropallHII TpaKTopOB, aBTOM06HJletl,

3..3pOnnaHOB J{aeT 1terjJmb. 3anacbI HCIfJTH B CCCP no cpaBHCHHIO C llPYrHMH CTpaHaMH
BeJlHICH, HO BCC }fCC OHH BO IIIHOrO COTeH pa3 lIIeHbllIe 3anaCOB KaMeHHoro yrJIIl
H nOCTcnCHHO HCTOll\aIOTCIi. Il03TOMY npHIIHMalOTCIi Bce Mepbl K TOMY, 'IT06hI no

llparoueHlIoe Ton.1HBO He IpaTH. OCb TaM, rlte 0110 MOlKeT 6hITb 3aMeHeHO yr, eM
H TOpcpOM.

.lI.poBa KaK Tonmmo ltJIIi IIpOH3BOllCTBa HMelOT HaHMeIlbllIee 3Ha'leHHe.

TOII. HGO KaK HCTO'lHHK ltBHraTeJlbHot\ CHJIbi MO}(CeT 6b1Tb 3aMeHeil0 cuJtoii naaa-

lOw,eii 80abl (.6C.1LIi! yrOJIb') H cuJtoii 8empa, HO no.n:C'IeThI nOKa3hIBalOT, 'ITO 3TH

HCTO'lIlHKH 3lIepnm, .n:alKe npH nOJlHOM HX HcnO,1b30BaHHH, MOrJIH 6hI JIHllIb B He-

60JtbUlOU 'lacmu 3aMCHHTb nOTpe6JIlieMOe Ton.mBO. fJIaBHOe KOJlH'IeCTBO 3HCprHH
MhI no. Y'IaCMOT TonllHBa, H Bonpoc 0 TonmIBe H cro paUHOH8.1bHOM HcnOJlb30BalIHH
IIB, lIeTCIi OCHOBlIhIM BonpOCOM COUHaJIHCTHIIeCKoro X031l CTBa.

3, CyxaH neperOHKa .nepeBa H KaMeHHoro yrnH. MHorHe cnO>KHhle

Belll.eCTBa, co.n:ep)l(alll.He B CBoeM COCTaBe yrnepo.n: H BO.n:OpO.n:
- TaK Ha3bl-

Baelllble OpZaHll'teC1Clle 8e ecm8a
- pa3naralOTC!! npH

60nce H.m MeHee CHnbHOM HarpeBaHHH 6e3 .n:o-

CTyna B03.n:yxa Ha 60nee npOCThle BeLUeCTBa- ra30-

06pa3HbIe, )l(H.n:KHe H TBep.n:bIe.

. Onblm. 3anOJIHHTe npooHpKY Ha .n:Be TpeTH

JIY'IHHKaMH cyxoro .n:epeBa. BCTaBbTe np06KY C Tpy6-

KOn, BbI.n:aIOLUenC!! BHYTPb npo6HpKH, KaK Ha pHC. 64.
PHC. 64. Cyxall nepc-

YKpenHTe np06I1pKY Ha WTaTHBe B HaKJIOHHOM no.'1o- rOIIKa ltCpcBa.

}f(eHHH, KaK Ha pHcYHKe, Ii HarpeBaltTe Ha JIaMnO'lKe,

Ha'lHHa!! C KOHua np06HpKH. BbI.n:e. !!IOlll.HnC!! H3 np06HpKH ra3 no.n:O)l(rHTe.

HarpeBanTe, nOKa BbI.n:e.'1eHHe ra3a He npeKpanlTCH. OCTOpO)l(HO npHOTKpbIB

np06KY, nepeJIC Tec06paBllIYIOC!! y np06KH )l(H.n:KOCTb B .n:pyrylO np06HpKY,
BbICbInbTe H3 nepBon np06I1pKH nOJIY'leHHbln yronb. 06panITe BHHMaHHe Ha

ero nJIOTHOCTb H 3BOHKOCTb npH 6pocaHHH Ha TBep.n:YIo nOBepxHOCTb-
cBoltCTBa XOpOlllO 0(0)l()I(eHHOro yrn!!. I1cCJIe.n:ynTe 06pa30BaBWYIOC!! npH

IlarpeBaHHH .n:epeBa )l(H.n:KOCTb. B BO.n:HHHCTOn)l(H.n:KOCTH MO)l(HO 3aMeTHTb

6YPbIe CMOJIHCTbIC KannH iJezmJl, IiMelOlll.erO xapaKTepHbln 3anax.

I1cnblTanTe BOIlf!HHCTYIO 'IaCTb JIaKMYCHOn 6YMa}!(KOn. TIo H3MeHeHHIO

UBeTa 6YMa)l(KH BbI y6e,IJ.HTeCb, '11'0 91'0 He 'IHCTa!! BO.LJ,a, a paCTBOp, cc-

.n:ep)l(alll.Hfi KHCJlOTY. JlaKMYC 01' KHcnOTbI KpaCHeeT. .

I1 cne.n:OBaHHe COCTaBa BO.n:!!HHCTOro CJlO!!, nOJlY'laIOLUerOC!! npH Harpe-

BaHHH .n:epeBa 6e3 .LJ,OcTyna B03.n:yxa, nOKa3b1BaeT, '11'0 91'01' CJlofi CO.n:eP)l(HT

YKCYCllYIO KIIC/zomy, He60JlbWOe KOnH'IeCTBO TaK Ha3bIBaeMoro iJpe8eC1l0ZO
cnupma H uenbln P!!.LJ, .n:PYrHX BeLUeCTB. LleroTb TaK)I(e npeltCTaBJl!!eT CMeCb

pa3JlH'IHbIX OpraHH'IeCKHX BeLUeCTB.
Pa3nO)l(eHHe OpraHH'IeCKHX BeLUeCTB HarpeBaHHeM oe3 .LJ,OcTyna B03.n:yxa

HO HTHa3BaHHe - cyxaH neperoHKa.
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npOOYKmbl cyxoii nepe'ZOHKU .nepeBa HMelOT OOnblllYIO u.eHHOCTb. B npe>K-
Hee BpeMH .nnH nonyqeHHH .npeBeCHOrO yrnH, npHMeHHeMOrO B MeT8nnOnpO-
MbIlllneHHOCTH H B .nOMalllHeM 6bITY, .nepeBO 06>KUranH B KyqaX-KOCTpaX,
npHKpbITbIX CBepXY 3eMnett .nnH YMeHbllleHUH .nOcTyna B03.nyxa, H TepHnH

>KH.nKHe H ra3006pa3HbIe npO.nYKTbI.
B HaCTOHIII.ee >KC BpeMH cyxaH neperOHKa .nepeoa H ncpepa60TKa nony-

qaeMbIX npo.nYKTOB npe.nCTaBnHIOT u.enylO OTpacnb neCOXUMUqeCKott npOMbIlll-

neHHOCTH H HMelOT rpOMa.nHoe 3HaqeHHe B X03HttcTBe 60raTbIX neCOM qa-

CTett Halllero COI03a.

EIII.e 60nblllee 3HaqeHHe .nnR XHMHqeCKott npOMbIlllneHHOCTH HMeeT cyxaH
neperOHKa .npyroro BH.na TOnnHBa- KaMeHHoro yrnR.

CYXYIO nepeZOHKY Ka.MeHHO'ZO Y'ZA1l MO>KHO TaKme npOBecn: 0 np06HpKe,
HO onbIT Tpe6yeT 3HaqHTeJlbHO 60.rlee CHnbHorO HarpeoaHHH. 3.neCb TaKme

BbI.nenRIOTCR rOplOqHe ra3bI - csemrlAbHblU 'Za3, TaK>Ke nonyqalOTCH :NCuiJ.

Kue npoiJYKmbl, H OCTaeTCR n.l0THbItt yrOJtb, KOTOpbItt HOCHT Ha3BaHHe-

KOKC. KOKC, KaK H yronb, COCTOHT H3 yrnepo.na C npHMeCblO BeIII.eCTB, .nalOIII.UX

30ny, KOTopaR OCTaeTCR nocne C>KHraHHR KOKca.

CyxaR neperOHKa KaMeHHOrO yrnR npOH3Bo.nHTCH B rpOMa.nHOM MD.CIIITa6e

Ha 3aBo.nax .nnR npOH3Bo.nCTBa CBeTHnbHoro ra3a H KOKca.

CsemUAbHblU 'Za3 npHMeHReTCR OHaCTH .nnR OCSeUl,eHUIl, HO rnaBHbIM

06paaOM .nnR Ha'ZpesaHUIl.
.anR BbmnaBKH MeTa!InOB H3 py.n Tp 6YIOTCR 'ZpO.MaiJHble KOAU'leCmSa

KOICca. TI03TOMY CYIII.eCTBYIOT 3aOO.D.bI, 3aHHTbIe HCKnlOqHTenbHO 3arOTOBKott

KOKca. Ha 3TUX 3aBO.D.aX ra3 H.D.eT Ha o60rpeoaHHe nellett, B KOTOpbIX npo.
HCXO.D.HT cyxaR neperOHl(a, TaK qTO He Tpe6yeTcR nOCTopOHHero TonnHBa.

}KH.D.KHe npO.D.YKTbI c06upalOT H OTnpaBnRIOT .D.nR nepepa60TKH Ha XHMHqe-

CKHe 3aBo.nbI.

JKH.lI.KHe npOltYKThI COCTORT H3 BOltRHHCTOA 'IaCTIl H 'IepHofi CMOJlhI. HQ JlaK-

MYCHaR 6YMa>KKa OT STOM: j/{HltKOCTH He KpaCHeeT, a CHHeeT. 3Ha'lHT, npOltYKTbI 3.lleCb

HUble, 'IeM npH cyxofi neperOHKe ltepeBa. BOHIO'IaR .KaMeHHoyroJlbHall CMOJla"
npeltCTaIJJlReT CJlOjKHYIO CMeCb 60JlbllIOrO 'IHCJla OpraHH'IeCKHX Bell(eCTo. npH nepe-
1'0HKe STofi CMO.1hI nOJlY'laeTCR lJ,eJIhIM: pRlt lJ,eHHblX ,npOltYKTOB, KaK 6eH30JI; HacjJra-
JlIIH, KapOOJIOBaR KHCJIOTa H .llp. 113 STHX npOltYKTOB nYTCM CJlO>KHhIX peaKUHH
nOJIY'IaeTCR rpOMaltHOe pa3Hooopa3He u;eHHefillIHX Bell(eCTB: BceB03MO>KHhIX OrreHKOIJ

KpaCRll(He Dell(eCTBa, JIeKapCTBeHHhIe Bell(eCTBa, B3pblD'IaThIe H" OTpaBJlRIOll(He Be-

ll(eCTBa.

Il0.1Y'IalOll(aRCR npH cyxofi neperOHKe KaMeHHoro yrJIR BO.llRHHCTaR >KHltKOCTb

COltep>KHT aMMuaK NHs, KOTOpblfi CJlY>KHT HCTO'lHHKOM ltJIR npOH3DOltCTBa HCKYC-
CTBeHHblX a30THhIX yiJoopeHuii.

4. nJ1aMH. rOpeHHe MO>KeT npOHCXO.D.HTb C nnaMeHeM H 6e3 nnaMeHH.

Sea nnaMeHH ropRT T KHeBeIII.CCTBa, KOTopbIe BO BpeMR ropeHHR He npe-

BpaIII.aIOTCR B ra3bI, KaK yronb, KOTOpbItt TonbKO HaKanHBaeTCR H TneeT,

H, KaK >Kene30, KOTopoe, cropaR B KHCJlopO.D.e, .naeT TonbKO HCKpbI - OTCKa.

KHOalOIII.He qaCTHqKH H8KaJleHHOfi OKHCH >Ke.'Ie3a. EcnH me BeIII.eCTBO ropHT

C nnaMeHeM, TO 3TO aHaqHT, qTO .D.aHHOe BeIII.eCTBO HJlH ra3006pa3HO, KaK

BO.D.OpO.n, CBeTHnbHbItt ra3, OKHCb yrJlepo.n:a, HJlH >Ke npeBpaIII.aeTCR npH roo

peHHH B ra3bI.

ECJlH paCCMOTpCTb nnaMR cnHpToBott JlaMnbI, TO MbI 3aMeTHM B iteM

HIUKHIOIO - CHHCEaTYlO' qaCTb, BepXHIOIO - >KeJlTOBaTYIO H BHYTPH - 60Jlee

TeMHYIO qaCTb A (pHC. 65). Ha.D. HelO BH.neH 60nee CB,eTJlbIit H3bIK 5. Ec;nH

BHHMaTelIbHO npHCMOTpeTbCR, TO MO>KHO aaMeTRTb, qTO Bee nnaMR OIcpY>KeHO



eIne el1Ba 3aMeTHOR OIJO.10'lKOR B, KOTOpa!! 1IHJ:l!-[ee B BepXH' rl '1aCTH nJla-

MeHH. npH paCCMaTpHBaHHH nnaMeHH JlY'Iwe, ecnH <\JHTHnb He CJlHIlIKOM

CHnbHO Bb[JlBHHYT. nnaM!! JlOJ1>KHO 6bITb cpeJJ:HHX pa3MepOB.
.an!! Toro '1T06b[ pelUHTb, 'ITO npOHCXOltHT B pa3nH'IHb[X '1aCT!!X nJlaMeHH,

'1TO 9TO 3a '1aCTH, npOJleJiaeM CneJlYIOInHe OnblTbl.

. Onbtm 1. BHecHTe B nJlaMR JlY'IHHKY, lIep>Ka ee ropH30HTaJlbHO Halt
cav:oR cBeTHnbHeR (pHC. 66). KaK TonbKO JlY'IHHKa Ha'lHeT TeMHeTb, IJblCTpO
BblHbTe ee, He .!taBaR eR 3aropCTbCR. JIY'IHHKa 06yrJlHBaeTcR B

lIBYX MeCTax - C KpaeB nJiaMeHH. .

OnblT nOKa3blBaeT, 'ITO caMaR >KapKaR '1aCTb nnaMeHH 6y-
lIeT cJloR D.

4TO HaXOlIHTCfl BO BHYTpeHHeR 'IaCTH A nJiaMeHH cnHpTo-
BoR JlaMnO'lKH? .aJl!! peWeHH!! 9Toro Bonpoca npOltenaeM cne-

JlYIOInHR Onb[T.

. Onbtm 2. B03bMHTe InHnu.aMH HnH nHHu.eTOM He60Jlb-

1lI0R KYCOK CTeKn!!HHOR Tpy6KH (OKOJlO 10 CM JlnHHoA) H, XO-

pOlUO nporpeB ee B n,1aMeHH naMnO'lKH, Jlep>KHTe HaKJlOHHO TaK,
'1T06bl KOHeu. ee npHXOJlHJlC!! npHMepHo B CepeJlHHe HH>KHeti '1aCTH

nJiaMeHH (pHC. 67). K BepXHeMY KOHu.y nOJlHeCHTe 3a>K>KeHHYIO

CnH'IKY. Y K(>Hu.a TPy6KH nO!!BHTC!! MaJleHbKOe, nnaMR. 3TO ropRT

napbt cnllpma, HaXOJJ:RInHeCR 80 8flympeflfleii 'tacmu nlta.Meflll H BbIXO-

JlHll(He no Tpy6Ke. Tpy6Ka lIOn>KHa 6blTb HarpeTa, JlnR Toro 'IT06bl napbl

B HeA He crYll(aJlHCb.

ECJlH HH>KHHA KOHeu. Tpy6KH nOJlHSlTb JlO '1aCTH D, - nJlaMR Y Tpy6KH
raCHeT. 3Ha'lHT, 3JleCb Y}I{e HeT napOB cnHpTa. .

PHC. 65.

CTpoeliHe
IIJlaMeHH

cnHpToBoA
Jl3MlIbI.

npOJleJlaHHble onbiTbi nOKa3b1BaIOT, 'ITO ropeHHe npOHCXOlIHT JlHllIb

B HapY>KHOR H BepxHeti 'IaCTH nJlaMeHH, BHYTPH )Ke nnaMeHM HaXOlIllTCR'

napbl cnMpTa, HCnap!!lOll(erOCR co CBeTMJlbHM. B caMoR >Ke

HapY)KHOR, eJlBa BHJlHMOIt '1aCTH nJiaMeHM B HaXOJl!!TCSI J1HllIb

HaKa:leHHble npOlIY[{Tbl ropeHHfl.

nOJl06HO TOMY KaK BHYTPM nnaMeHl1 cmlpToBolt JlaM-

nO'lKH HaXOJl!!TCR napbl cnHpTa, TaK >Ke BHYTPH nJl MeHH

cepbl, <\Joc<\Jopa, MafHHR HaXOJl!!TCR napb[ 9THX BeIneCTB, KO-

Topble H 06pa3YIOT nJiaMR.

nnaMR JlY'IHHKH MMeeT TaKoe >Ke cTpoeHne, KaK H BCRKoe

JlPyroe nnaMR. EcnH 3aJlYTb nnaMR JlY'IHHKH, TO OT Hee 6y-
lIeT He[{oTopoe BpeMR nOlIHHMaTbCR l{b1MOK C xapaKTepHblM

3anaXOM. Ho 9TO, KOHe'lHO, He napbl !lepeBa, a 3HaKOMbie HaM

npOJlYKTb[ cyxoA neperoHKM JlepeBa, Te >Ke ra3b1 11 napbl, KOTO-

pble 110:IY'IaIOTCR npH HarpeBaHHH JlepeBa 6e3 JlOcTyna B03ltyxa.
3TH ra3bl H napbl H COCTaBJIRIOT BHYTpeHHlO1O '1aCTb nnaMeHH:

TO'lHO TaK >Ke H BHYTPH nnaMeHH CBe'lH HaXOJl!!TCR ra3bl H napb[, npel{-
CTaBnRl::JInHe npOJlYKTbl cyxoR neperOHKH CTeapHHa.

PHC. 66. Ha-

rpeBaHHe JlY-
4HHKH B nJla-

MeHH cnHp-
TOBOIt JIaMnbl.

. Onbtm 3. npO!leJl3ltTe co cne'lon OnbIT C BblDc.a.eHHeM ra30B H3 BHYT-'
peHHeR ttaCTH nnaMeHH CBe'lH (pHC. 68) npH nOMOInH HarpeTolt H3 cnHp-
TOBKe CTeKnRHHoR Tpy6KH (K3K B onblTe C nJl3MeHeM cnHpTa). OIJp3THTe
BHHMaHHe H3 pe3KHit 33nax 9THX raaOB, He IiOXO>KHIt H3 sanax CTeapHHa. .
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HaOJlIOllaR nJlaMR CBe41f, MbI 3aMe4aeM OllHO CYll eCTBeI-IHOe OT.11f4He
n,laMeHH CBe4M OT nJiaMeHM CnMpTOBOJ:l Jlti m04KM- 3TO CBemIl.110Cmb n/la.MeHU

C8e'tll. OT4erO OHa 3aBHCMT?

II Oftblm 4. BnecMTe B BepxHIOIO 4aCTh nJiaMeHIf CBe4M KaKofl-HMOYJlb
XOJlO)lHbIJ:I npe.lI.MeT

-

CTaKaH, 4auIKY, HOJK. BbI 3aMeTMTe oopa30BaHMe IConomIl,
T. e. 4aCTM4eK yrmI.

MO>KHO ClleJlaTb M nJlaMR CBe4M HeCBemJl U.M. .llJlR 9Toro

npM rWMOlllM naRJlbHoJ:l TPYOI<M (npeJKlle 4eM opaTb ee B

pOT, npOlle3HHcjmLlMpyttTe ee: HarpettTe KOHeLl B nJiaMeHIf

cnlfpTOBKIf H OCTYllIfTe) BllYBattTe B nJIaMR CBe41f CTPYIO
B0311yxa (pIfC. 69). flJIaMR nOJIYlfaeTcR no'tmu HeCBemJl ee.

BHeclfTe B 9TO nJIaMR XOJIOllHbIfI npellMeT. KonoTb Tenepb
He ocellaeT. .

ClleJIaHHbIe HaMIf Ha6JIIOlleHlfR 3aCTaBJIRIOT npellnOJIOJKIfTb,
lfTO oopa30BaHHe B nJiaMeHH lfaCTlflfeK yrJIR If eCTb nplf-
lflfHa CBeTIfMOCTH nJIaMeHIf CBelflf. 3TO npell'lOJIOJKeHlfe nOll-

TBepJKllaeTCR TeM, lfTO eCTb BellleCTBa, KOTopbIe He TOJIbKO

ropRT CDeTRllllfM nJIaMeHeM, HO npM 9TOM ellle KonTRT, BbI-

lleJIRR caJKY, KaK, HanplfMep, KepOCIfH. 311eCb lfaCTHlfKIf yrJIR

BbIlleJIRIOTCR 113 nJIaMeHIf, He ycneB cropeTb, B nJIaMeHH

JKe CBelfH 06pa3YIOlllMeCR llaCTMlfKH yrJIR C'l'JpalOm B HapYJK-
nJIaMeHH M nOTOMY CBelfa He KonTHT.

PHC. 67. BbI-

BelteHHe na-

pOB cnHpTa
H3 nJiaMeHH

cnHpToBoH
naMnbl.

HOtt lfaCTH

npH YCHJICnHOM npHToKe a03ltyxa (a JlaMnax) H Kep::>cIHI rop:u neKonTRW:HM
nnaMeHeM. YCHJleHHblJ:I npHTOK B03ltyxa nOJIY4aeTcR 6JIarO apRcTeKny, B KOTOpOM

06pa3yeTcR "TRra., KaK B Tpy6e (pHC. 70, npHToK B03ltyxa no-
Ka3an CTpeJlKaMH).

'

B .npHMyce" TOHKaR CTPYR napoa KepocHlIa xopowo nepeMe-
llIHBaeTCR C a03,I1yxoM, H nJIaMR TO}Ke He KonTHT.

ECJIH npHnoMHHTb, KaKHe BellleCTBa ropRT RPKHM C8emJl-

 U.Mn/la.MeHe.M, TO OKameTCR, 'lTO 9TO TaKHe BellleCTBa,

KaK MarHHJ:I, q,OCcjJop, KaJIbLlHJ:I, KOTopble llaIOT m8epOble
npoOYlCmbl ZOpeHUJl (MgO, P903' CaO).
BeIJ.J.tcTBa JKe, llaIOlllMe ra3000pa3HbIe npo-
llYKTbI ropeHHSI, ropSIT Ha B0311yxe OJlell-

HblM, MaJIO CBeTRlllHM nJIaMeHeM, KaK BO-

1l0pOll, cepa.
3aBMCHT 9TO OT Toro, 'lTO HaI<3J1eHHbIe

TBepllble BellleCTBa CBeTRT Rp'le, 'l-cM HaKa-

JleHHbre ra3bI.

Terrepb MbI MOJKeM YJKe RCHO npellCTa-
BHTb ceoe npH'lHHY CBeTHMOCTH nJIaMeHH

CTeapHHa H llpyrHx OpraHH'leCKHX BellleCTB.
3TO - B llleCTBa,ooraTbIe yrJIepOllOM, KOTO-

pLItt npM npOLlecce cyxott neperOHKM, npo-
I1CXOllRu eJ:l B nJIaMeHH, BbilleJIReTCR B CBOOOltHOM COCTORHIfH B BHlle CaJKH.

HaKaJIeHHbIe 'laCTHlfKH CaJKH CBeTRT. CaJKa MOJKeT MJIH BCR cropaTb B Ha-

PYJKHofl 'laCTH nJIaMeHM, HanpHMep, B nJIaMeHH cpelfM, JIMOO lfaCTH'lHO BbI-

 e ReTCRHapyml, KaK P nJI"M ijij rOp!l14erO p B JIaMne l<epOCHHa, ij

PHC. 68. Bbl-

BelteHHe npo-

lIYKTOB cy-
:lolt neperon-
KH 1f3 nna-

MeHH CBe4H.

1 

PHC. 69. BltYIJa-
HHe B03ltyxa a

nJlaMR cae'!H.



(lJepHblA lIbl!\!) If .LlPYfI:IX ne-

C.Lle/laTb 3TO nJIaMH HeKonTH-

nJIaMeHH CKlfnH.Llapa, MaCJIa, OTllaCTIf lIepeBa

IIJ.eCTB. YCHJIeHHblfi nplfTOK B03.Llyxa MO>KeT

Il HM H HeCBeTHIIJ.HM. B nOCJIe.LlHeM CJIY-

lJae, 6JIaro.LlapH nepeMeiliMBaHHIO npO.LlYK-
TOB cyxofi neperOHKIf C KHCJIOpO.LlOM B03-

.Llyxa, yrJIepo.Ll He ycneBaeT BbI.LleJIlfTbCS/
B CB060.LlHOM BM.Lle, npOHCXO.LllfT cpa3Y
:iKe nOJIHOe CrOp<iHMe B yrJIeKlfCJIbIIt ra3

(BO.LlOpO.Ll OpraHHlJeCKOrO BeIIJ.eCTBa .LlaeT

npH 3TOM nApbl BO.Llbl).
OpraHMlJeCKMe BeIIJ.eCTBa, MeHee 60-

raTbIe yrJIepO.LlOM, ropHT MallO CBeTS/-

IIJ.HM M HeKOnTHl1 HM nJIaMeHeM, KaK

cnHpT (cnHpT CO.Llep)!{MT 52%
yrJIepo.u:a,

TOr.Lla KaK CTeaplfH -76%' CKlfnH-

.Llap - 88%).

n

BonpOCbI }]:JUI nOBTOPEHl151.

1. LITO npOH30illleT, eC.1M IIanO.1HHTb CO-

cylt napaMH cepbI, KOTopbIe 3a}{{e'lb y OTBCp- Puc. 70. KCpOCMIIOBbie naMnbl.

CTHH cocYlla, a 3aTeM  necTHB cocylt Tpy6-
KY, H3 KOIIlla KOTOpoil BbIXOltHT CTPYH KHCJlOpolla?

2. Ha30BHTe ltBa BeIIJ.eCTBa C I1H3KOII: Te mepaTypoABocnnaMeHeHHH.
3. KaKHe BeIlleCTBa Ha3bIBalOTCli orneonaclIhIMH?

4. KaK CJJeltyeT raCHTb 3aropeBIlIHficli 6eH3HI! HnH KepocHH?
5. OIIHIlIHTe nepB06bITRhIe cnoce6hI lt06hIBaHHII orHII.

6. LITO TaKoe .cyxall neperoHKa"?
7. LITO TaKoe KOKC H ltJlII 'Iero OH npHMeHlleTclI?
8. KaK paCnpeltelilieTCIi TCMnepaTypa B nnaMeHH?
9. KaK nOBhICHTb TeMnepaTYPY mIaMCHH?

10. OT 'Iero 3anMCHT CBeTHMOCTb n.1aMCIIH OpraHH'ICCKOrO BeIllecTBajl
11. IlpHBe.llHTe npMMcpbl BeIlleCTB, ropllIllHx Ha B0311YXC Mano CBeTIIIllHM nJla.

MelleM.
12. nO'IeMY CTeapHH, 3a}{{}KeHHhIfi Ha JlO}{{ClJKe, KonTHT, a nJJaMIi CTeapHI!OBOU

CBC'IH He KonTHT?

5. OKHCb yrJ1epO.ll.a, reHepaTopHbu1 ra3. nplf ropeHlf1f OpraHlflJeCKHX
BeIlleCTB 6e3 .LlOCTaTOlJHOro .LlOcTyna B03.Llyxa, KpOMe yrJIeKHCJIOrO ra3a

CO2 , 06pa3yeTcH eIIJ.e .Llpyrolt OKHcell yrJIepo1la
- Q1CllCb yvzepoiJa, IfJlIf

yrapHbllt, ra3 CO.

OKHCb yrJlepo1la nOJIYlJaeTCH TaK)!{e nplf nponycKaHHH yrJleKlfCJlOrO
ra3a lJepe3 CMJIbHO HaKalleHHbllt yro.'1b. YrJIepo1l OTHlfMaeT OT MOJleKYJIbi
yrJIeKMCJIOro ra3a aTOM ImCJIOp01la, If nOllYlJalOTCII 1lBe MoneKYJIbi OKlfCH

yrJIep01la:
CO2 +C=2CO.

LleM ClfJIbHee HaKaJIeH yrOJIb, TeM 601lbille OKlfCIf yrJIep01la 06pa3yeTCII.
npH c,1a60M HaKanlfBaHHIf yrnil OHa COBceM He o6pa3yeTCII.

f10JIYlJlfTb OKlfCb yrJIepo1la MO:iKHO TaK: yrOJIb nOMeIIJ.aeTCII B )!{ene3HYIO

Tpy6KY A (pHC. 71), If Tpy6Ka HaKa/IHBaeTCII Ha :iKapOBHe E. Llepe3 HaKa-

JIeHHYIO Tpy6KY nponycKaeTclI yrJIeKHCJIbilt ra3, nonYlJaeMbllt (B nplf60pe
CJ1eBa) 1leltcTBlfeM COJIIIHOIt KHCJIOTbl Ha MpaMop. B TpyoKe yrneKlfcnbllt ra3

pearHpyeT C yrJleM, o6pa3YII OKlfCb yrnepo1la. 1136blTOK yrJleKHCJlOrO ra3i
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yn:ep}l{HBaeTCH CMeCblO e.ilKOrO HaTpa C H3BeCTbIO B Tpy6Ke B. 06pa3YIO-
l.llallCII OKHCb yrJlepon:a c06HpaeTCH B np06HpKY Han: BOn:OJ;!. OnbiT MO}l{HO

n:eJlaTb TOJlbKO B BblmR:JIC1-l0.M Ul1cafjJy. OKHCb yr,1epon:a
- O'teTib CU/lbTiblU Rd.

HHlJTO}l{Hali npHMecb OKHCH yr,1epo.na B B03.nyxe Y>Ke BbI3bwaeT OTpaBJleHHe

(yrap), cOnpOBO>K.nalOll eeCIi rOJlOBHoJ;! 60.'Ib 10 , WYMOM B YW.1x. DpHMeCb
}l{e 1010 no 06"beMY Y>Ke .ne,'IaeT B03.nyX OlJeHb IIn:OBHTbIM, H .na>Ke Henpo-

n:OJl>KHTeJlbHOe B.nbIxaHHe TaKOrO B03n:yxa BJlelJeT cepbe3Hoe OTpaBJleHHe-

nOTeplO C03HaHHH - H, B KOHll,e KOHll,OB,
- cMepTb. DpH cepbe3HbIx oTpa-

BJleHHHX OKHCblO yrJlepo.ll.a oTpaBHBlllerocH 'IeJlOBeKa cJle.nyeT npe>Kn:e Bcero

BbIHeCTH Ha CBe>KHIt B03.l1.YX. ECJlH 31'0 He nOMoraeT, npHMeHHIOT paCTHpa-.
HHe TeJla, HCKYCCTDeHHoe .lI.bIXaHHe, B.nbIxaHHe KHCJlOpo.na.

DJiaMII rOpHllJ,eJ;! OKHCH yrJIepon:a MO}l{HO BH.lI.eTb npH TonKe nelJH.

 --"

6

8

PHC. 71. nOJlYIJCIlHe OKHCH yr.'1cpolta.

81'0- ZO/ly6ble O'ZOHbICU, KOTopbIe 3aMeTHbi Ha.n rOpHllJ,HM yrJleM, KOf./!:.1

n:poBa y}l{e crOpeJiH H OCTaeTCIi eIll.e MHoro paCKaJleHHbIX yrJleJ;!. 3nI )Ice

orOHbKR BH.lI.HbI B ca IOEap ,Korn:aB HeM ellJ,e I\IH0ro paCKaJleHHblX

yrJleJ;!.

DpR ropeHHH OKHCH yrJlepo.na nOJlYlJaeTCH yrJIeKHCJIblJl ra3 CO :

2CO + O =2CO .

CaMa OKHCb yrJlepo.na
- 6eCll,geTHbIJ;! ra3, He HMeIOIlI.HJ;! 3anaxa, MaJIO

paCTBOpHMbIJ;! B Bo.ne, HeMHoro JlerlJe B03n:yxa.
KaKHM }l{e 06pa30M nOJlYlJaeTCIi OKIICb yrJlepon:a B caMOBape? Dpe.ll.cTa-

BHM ce6e caMOBap B pa3pe3e (pHC. 72). BHYTpeHHHII Tpy6a ero HanOJlHeHa

paCKaJleHHbIMH yrJlIIMH. CHH3Y 'IepC3 pellleTKY BXO.nHT B03.nyX. DpH rope-
HHH yrJIII 06pa3yeTcH yr,1eKHcJlbIJ;! ra3, KOTOpbItt B BbIWeJle>KallJ,HX CJlOIIX

HaK.1JleHHOro yrJlII BCTynaeT CHUM B- peaKll,HIO, 06pa3YII OKHCb yrJlepoJla.

OKHCb yr.'IepoJ.J:a 'Iepe3 caMoBapHYIO Tpy6y YHOCUTCII B n:bIl'IIOXOn: KYXOH-
HOj:! nJlHTbI H T. n.

ECJ!li C caMoBapa CHHTb Tpy6y paHbwe lJeM yrOJIb "nporopHT", T. e.

paHbwe lJeM KOJIHlJeCTBO ero 3HalJHTeJlbHO YMeHbWHTCH, TO 06pa3YIOllJ,a1lCII
OKHCb yrJlepO.ll.a 6y.neT OTlJaCTH cropaTb 3a ClJeT npOHHKalOIlI.erO cBepxy
B03.11.yxa (roJly6ble OrOHbKIt Ha.ll. yrJIeM B caMOBape), lJaCTblO >Ke 6Y.ll.eT no-

na.ll.aTb B nOMeIll.eHHe, It JIIO.nH MorYT OTpaBHTbCII - yropeTb. ECJIH}I{e yrJIII
B caMonape OCTaHeTCII 1'01.1.'10, TO KOJlH'IeCTBO npOHHKalOllJ,erO 'Iepe3 HIi}l{Hee

(\T.BepCTHe BOa xa6y eT.lI.OCTaTO'lHO, 'IT06b1 o6paaYlOLII,aIlCII OKHCb yrJIe-
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pon:a cropana H311enO, n:3 H OOpa30BbiBaTbCR ee oy.n:e-r O'4eHb Ma,10, UK

K3K yronb oyn:eT OXB3TblB3TbCli B03n:YXOM H rrO'lTH Hau:eno cropaTb Byrne-
KHcnblR ra3.

OKHCb yrnepon:a He oyn:eT rronY'laTbcSl H B TOM cnY'lae, ecnH c3MOBap
c 60nblllHM KojlH'tecTBOM yrJlII rrpHKpblTb KpblIllKOR. En3rOZl3pSl YMeHbllle-
HHIO rrpHTOKa B03n:YX3 TeMnepaTypa yrnll rrOHH-

3HTCII H 06pa30BaHHe OKHCH yrnepon:a rrpeKpa-
THTCSI.

PHC. 73, 74, 75 nOKa3b1BaIOT, npH KaKllX YC. OBHJlX

06pa3yeTcR GKHCb yrJlepolta B KOMHaTHoA netJH.

Ha pHC. 73 yrJleH B netJH MHoro. Tpyoa oTKpblTa.
B03ltyx BXOltllT BO Bce oTRepcTHR B ltBepl{e If' BOKpyr
lIee. IlpH ropellHH yrJlR oopa3yeTcR yrJleKHcJlblH ra3,

KOTOpblA B BepXHHX CJlORX KY'lH HaKaJleHHOrO yrilR

BCTynaeT B peaKI{HIO C yr. eM,oopa3YR OKHCb yrJlepOJ1a.
BbiXOltR lIa nOBepXHOCTb KY'lIl yrJlJl, OKHCb yrJlepo.na

-cropaeT B npHTeKalOIUeM B03.nyxe
- rOJly6ble orOHbKH

Halt yrJleM. YJ1J1eKHCJlblH ra3 BMeCTe c a30TOM B03ltyxa
YHOCHTCJI B Tpy6y.

Ha pHC. 74 Tpy6a 3aKpblTa pallbme BpeMcIIH, nOKa

CIUe yrJlJl Mlloro H Oil CHilbHO HaKaJleH. CHH3Y B ne'lb

nocTynaeT XOJlOltHbiA B03ltYX, TenJlble lKe npOltYKTbl

ropeHHII H a30T B03.1lY)ta, lie HMeJl ObiXolta B Tpy6y,
BblXO.!lJlT HapY>KY 'Iepe3 IUeJiH Ha.n J1oepKoij:. Oopa- PHC. 72. P33pC3 caMoBapa.
3YIOIUaJlCJI, KaK H B nepBoM cJlYtJae, OKHCb yrJlepo.na

Y>Ke He cropaeT, TaK KaK lIeT J10CTaTO'lHOrO npHTOKa

BOa.llyxa, H BMCCTe C yrJlCKHCJlblM ra30M H a30TOM BbiXOltHT HapY>KY.
Ha pHC. 75 Tpyoa 3aKpblTa B6-BpeMII, KOrlta yrJlII OCTaJlOCb HeMHoro. Oil pac-

CblIIall TOHKHM CiioeM no nolty netJH H n09TOMY He TaK HaKaJleH, KaK B TOM cJlY'lae,

KOrlta 011 Jle>KHT KY'lelt. OKHCH yrJlepOlta He o6pa3yeTcJI IIJlH oopa3yeTcJI Ma. o,
H nocTynalQIUero CIIH3Y B03ltyxa ltoCTaTotJllo ltJlII ee crOpallHIJ. 113 netJH 'Iepe3
weilH BbI.neJllleTCIi TOJlbKO HeJiltOBHTblA yrJleKHcJlbli'1 ra3. Tenepb JlCHO, nOIJeMY
Heilb3J1 3aKpblBaTb ne'lb, nOK3 yrJlJl ewe MIIoro H OH CHJlbHO HaKaJleH.

PHC. 73. PHC. 74. PHC. 75.

OopaaoBallHe OKHCH YI'Jlepolta If yrJleKHcJloro raaa B KOMHaTHoA netJH (pa3pe3).

nOY'lHTe.1bHO ClteilaTb TaKoif onblT: KOr.lla yrJlII B ne'lH OCTaCTCIi Y>Ke HCMHoro 
coopaTb ero 0 KY'lY

- Halt HIIM ceif'lac IKe nOJlBJlTCR rOJlyoble orOHbKH ropJlIUefi
OKHCH yrJlepOlta. ECilH 3aTeM pa3pOBHJlTb TOT >Ke yroJlb paBHOMepHblM C. oeMno

BceMY no.ny nctJII, yroJib CltCJlaeTCJI 60Jlee TeMHblM H orOllbKH Malt yrJlcM npOnaltYT.
YCJlOBHIt conpHKOCHOBeHHJI yr, eKHCJloro raaa C HaKaJleHHblM CJlOeM yrJlII Y>Ke He

6ylteT, H 06pa30BllllHe OKHCH yr. epOltanpeKpaTHTCJI.
tla 9TOM npHMepe BHltHO, 'ITO It. JI' JlCHOrO nOHHMallHJI TaKora, Ka3aJlOCb 6hT,

IIPocToro npo,\ecca, K3K TonKa neIJH, H AJlJI C03113TeJlbHOrO ynpaBJlellHJI 9TIIM npo-
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u.eCCOM He06xo!!HMO 3HaKOMCTBO co cBoiicTBaMH H YCJlOBH!lMH 06pa30nallHII nOJlY-
'1alOlUHXCIi npH peaK HHBelUeCTB.

Halt H3YQeHHeM YCJlOBHIt 06pa30BaHH!I OKHCH yrJlepolta pa60TaJI u.eilbiA pRlt
Y'IeHhlx.

Cne,llyeT OCT3HOBHTbC!I ell{e Ha Bonpoce 0 TOM, .MO:HCem /lll "naxHymb

yzapo.M"? Be,llb OKHCb yrnepO,lla caMa no ce6e He HMeeT 3ana a. OTKY,lla
>Ke COCTaBHnOCb TaKOe MHeHHe, '1TO yrap naXHeT? lleno 3,lleCb B TOM, '1TO

HaHnY'llIIHe ycnoBH!I ,lln!l 06pa30BaHH!I OKHCH yrnepO,lla
- 60nbllloe KOnH'Ie-

CTBO yrJl!l Hero BbICOKa!l TeMnepaTypa. A 9TO 6bIBaeT TOr,lla, KOr,lla ,llpOBa
nO'lTH Haueno 06yrJlHnHcb H OCTanHCb

nHlllb O,llHa-,llBe He60nblllHe ronOBelllKtI,

,llaIOll{He ,llblM.

MbI '1YBCTByeM xapaKTepHbI!% 3anax

,llbIMa. B TO >Ke BpeM!I B B03,llYX nona-

,llaeT H OKHCb yrJlepOlta. TaKHM 06pa-

30M, 3aMe'la!l 3an3X ,llbIMa, MbI O,llHO-

BpeMeHHO MO>KeM H yropaTb. llblM HaC

npeltynpe>K,llaeT 0 B03MO>KHOCTH OTpa-

BHTbC!I OKHCbIO yrJlepO,lla.

O,llHaKO OI{HCb yrJlepO,lla MO>KeT

06pa30BaTbC!I He B MeHbllleM KOJlH'Ie-

CTBe H TOr,lla , KOr,lla HMeeTCH TOnbKO

'1HCTbl!% yronb, ronOBelllKH BCe cropenH
H ,llbIMOM He naXHeT. B TaKHX cnY'la!lx
'1eJJOBeK yropaeT COBepllleHHO He3a-

MeTHO H MO>KeT OTpaBHTbCII H3C,MepTb.

Cne,llyeT ell{e OTMeTHTb,'1TO OKHC,b

yrnepO,lla 06pa3yeTcII npH cYXo!% ne-

perOHKe ,llepeBa, a Cne,llOBaTenbHO, H

PHC. 76. npocTeAlUliA ra30reHepaTop npH ropeHHH ,llepeBa npH ManOM ,ll0-

(pa3pe3). cTyne B03ltyxa. 3TH ycnoBHII TaK>Ke

MorYT C03,ll31'bCII B paHO 33KPblTO!%
MHoro ronOBellleK, HnH B caMOBape C Henporo-

ra3

neQH, B KOTOpO!% OCTaJlOCb

peBlllHM yrneM.

OKHCb yrJlepO,lla CO,llep>KHTCII B C8:!nlll/lb.'lO.u za3e. n03TOMY He06xo,llHMO
Cne,llHTb, '1T06bI ra30Bble KpaHbI 6blJll1 BCer,lla XopOWO 33KpbITbl. 113BecTeH

uenbl!% pll,ll CJlY'laeB OTpaBJleHl111 CBeTHJIbHblM ra30M.

113Y'leHl1e CBO!%CTB OKI1CI1 yrnepO,lla nOKa3bIBaeT, '1TO npl1 CrOpaHI1H ee

BbI,llen!leTCII 60/lbUlOe ICO/lU'leCm80 men/la, '1TO TeMnepaTypa nJIaMeHH ee O'leHb

BbICOKa.:- OKOJIO 1400°. n09TOMY npl1 TonKe ne'le!% He06xo,llHMO TaK pery-

JIHpOBaTb npHTOK B03,llyxa, '1T06bI OKI1Cb yrJIepO,lla He YJleTaJIa B Tpy6y,
TaK KaK 9TO 6Y,lleT npllMO!% y6bITOK. HY>KHO, '1To6bI BCII 06pa3YIOll{a!lCII
B ne'lH OKI1Cb yrJlepO,lla TYT >Ke cropaJla 11 OT,llaBa.'1a CBoe TenJIO CTeHKaM

ne'lH. 3a 9THM oc06eHHO Ba>KHO Cne,llI1Tb B TonKax 3aBOltCI<HX ne'le!%, r,lle

C>KHraIOTC!I rpOMa,llHble KOJIH4eCTBa TOnJlI1Ba H r,lle oc06eHHO Ba>KHO HaueJIO

HCnOJIb30BaTb ,llaOaCMOe HM Tenno.

3HaHI1e CBO!%CTB OKHCH yrJIepO,lla n03BO.lmno licnOJIb30BaTb 9TOT CTpalllHO

SI,llOBHTbT!% ra3 .,llJIII TeXHH'IeCKliX ueJlett B Ka'leCTBe TOnJIHB3. B TeXHI1Ke OKHCb

yrJlepO,llanonY'l3eTCII B Tex >Ke ycnOOI1HX, KaK OHa 06pa3YCTCII B caMOBape,
TonbKO B 60nbllleM MaCI1lTa6e.
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Ha pHC. 76 H306pa>KeHa ne% .n.J1H nOJlYlIeHHH OKHCH yrJlepo.n.a HJlH TaK

HaSbIBaeMbI!\ raaoreHepaTop (npocTeAuIHA). ECJlH nOMeCHITb B ra30re-

HepaTop 60JlbllJoA CJloA KOKca, pa3>Ke% ero H B.n.YBaTb CHH3Y B03.n.yX, TO

,KOKC pa3ropaeTcH, cropaH B yrJleKHcJlblA ra3. Kor.n.a KOKC CHJlbHO HaKa-

JlHTCH, TO B BepXHHX CJlOHX, r.n.e HeT H3c

6bITKa B03.n.yxa, HalJHHaeTCH 06pa30BaHHe
01&UCU YZ/lepooa (CTp. 77).

B pe3YJlbTaTe nOJlY'laeTcH CMeCb OKH-

cn yrnepo.n.a C He60JlbllJHM KOJlHlJeCTBOM

yrJleKHcJloro ra3a H C a30TOM 'B03.n.yxa.
Eha CMeCb HOCHT Ha3BaHHe - reHepaTop-
RbIn raa. 3TOT ra3 H3 ra30reHepaTopa

HanpaBJIHeTCH no Tpy6e B ne'lb, r.lle H

C>KHraeTCH. TIo Mepe cropaHHH' KOKca OH
Pac. 77. OTIbIT, nOK33blBalOIUuii JleA-

.ll06aBJIHeTCH B ra30reHepaTop lJepe3 BCpX- CTIme cpOPCYIIKH Jlml lIecpTH.
HIOIO BOPOHKY, npHKpblTYIO .llBYMH I(PhIIIJ-

KaMH, .n.J1H TOro 'ITo6bI II.llOBMTaH OKHCb yrJlepO.lla He MtrJla npOHMKaTb
B nOMeIUeHHe. CHa'laJia OTKpbIBaeTCH BepXHHH KpbIIIJKa, H B BOPOHKY HaCbI-

naeTCH KOKC, 3aTeM BepXH!JH KpbIWKa 3aKpbIBaeTCH, M onYCKaeTCHBHH3
HH>KHHH KOHyco06pa3HaH KpbIlUKa. TOnJlHBO npOBaJiMBaeTCH B reHepaTOp,
nOCJIe tJero KOHYC onHTb nO.llHHMaeTCH.

ECJlH BMeCTO KOKca 6paTb KaMeHHbl!\ yro. b, TO K OKHCH yrJlepO.lla H

K a30TY npl1MeWHBaeTCH cIUe HeIWTopoe KOJIHlJeCTBO rOpIOlJHX npo.n.YKTOB

cyxoA neperOHKH KaMeHHOro

yrJlH. YCTpaHBalOT reHep3TopbI
H .n.J1H .llpymx BH.llOB TOnJlHBa.

 etpm!
'

feHepaTopHbIA ra3 npHMe-
HHeTCH TaM, r.lle HY>KHO CHJlb-

Hoe H pa8HO.MepHOe Hazpe8a-
Hue, HanpHMep, .n.J1H "BapKH

II

CTeKJIa, .llJlH nJlaBKH CTaJIH.

)I{uaKoe mOn.ltuBO - HecpTb
H HecpTlIllble OCTaTKH (Ma3YT),
nOJlY'IaIOIUHeCR npH neperOHKe
HecpTH,- CJKHraeTC!I npH nOMOIUH
TaK Ha3bIBaeMblX cfI0PCYIIOK,lteii-
CTBHe KOTOpblX MOJKHO cpaOHHTb

C lteiiCTBHeM nYJIbOepH3aTopa,
npUMeH!leMOrO B napHKM3xep-
CKHX.

PaOOTY cpOPCYIIKH MOJKHO
nOKa3aTb CJIeltYIOIUHM oopa30M
(Pl1c. 77). IlP06HPKY HanOJlIUlIOT

ltOBepxy KepocHHoM, onycK31OT
B Hero lIJIHlIlIYIO TPYOKY nYJIb-
BepH3aTopa, K KOpOTKoii JKe npH-

coellHHRIOT KaY'IYKOBYIO TPy6KY.
3aTeM, YCTaHOBHB JlaMny H3 nOlt-

CTaOKY, lIa'lllH31OT CHJlbHO BltY-
BaTb B03ltj'X pTOM HJlH pe3HHOBbIM OaJlJlOIlOM B KaY'IYKOBYIO Tpy6KY. nOJlY'IaeTC!I
rpOMallHoe n,1aMJI. EC.1H nYJlb!3epH3aTOp XOPCUlO lteiicrnyeT, TO MOJKMO OTHJlTb JlOIM-

nO'lKY, H nJlaM!I lIe 6YlleT r3CHYTb.
AlIaJlOrH'IHblM 06pa30M ltetiCTDyeT H 33BOltCKaJl cpOPCYHK3 (pHC. 78). B Hee

'lepe3 OltIIY Tpy6KY I10cTynaer I1ecpTb IlJIH Ma3YT, 'lepe3 JlpyrylO - CJKaTblA B0311YX
6 BepxODcl;nJl:-.. 593 81

PIIC. 78. <t>opcYlIKa (npi:Di:HI 'I;J.CTh B pa3pe3e).

PHC. 79. OnblT, nOKa3b1BalOIUllii lteHCTBHe cpop-
CYHKH ltJl!l paCnblJleHHOrO TOnJlHBa.



"JIH nap, KOTOpblii H paCnblJIJleT He<\Jlb (eCTh <\JapCY:IK1I Ii HHoro YCTPOHCTBa, 'IeM

Ha pHC. 78).
npHMCIIeliHe >KH.llKOrO 10n:

JIHHa npC.llCTaBilJleT rpOMaltHbie

Ylt06croa. PcrYJlHPYII ltOCT)'r:
"e<\JTH H B03.llyxa, JIerKO MO>KHO

YCTalloDHTb nomlOc cropaHHe

TOllilllBa II II3HBblCIlI)'1O TeMnepa-

T)'PY, a lIanpaDJIRR nJiaMII lIa

"arpenacMyro nOBepxIIOCTb,-ltO-

CTHrHYTb lIaH.1Y'IllIdi nepelta'lli
1en.1<1.

3a nOClrCIII!Ce BpeJIIII pa3pa-
60TaH cnoc06 OImraTb nOII06HblM
>KC 06pa30M If KaMeHlIblH yrOJIb,

It.TII '1ero yrollb npeIIDapHTeJlbllO
o6pam.aCTCR D MeJlb'laHIlIHH no-

pOIllOK. npH Bltj'DaHIIH ::noro no

pOIllKa R TonKY '1epe3 oc06ylO
<\JOpC)'IIKY nOJIY'laCTCII TaKoe >Ke

>K[I.nKoro TOnJIHDa. MO>KIIO npo.ncnaTb onbiT

BltYBaR n nnaMJI JlaMnO'IKH nopOWOK JIHKO-

PHC. 80. ct>opcYliKa II.TH nbl.1CDH;:r.1I0ro Ton:/HDa.

A - Tpy6a. nOJ\31011\aH TOnJlHBO. nOJ\aqa perYJllTpyeTcH

3acaoHKoA. TOnJiRBO nan3CT B KORhlteOOe npocTpancTBo
B MelKJ\Y BHYTpellHelf TPy6ol\ C H HapYIKHoii' Tpy60H
dJOPCYIII<H. l.Jepc3 Tpy6y C II qepe3 KOJlbl<eBOe "po.

cTpaucTDo B oJ\yoaeTcH OpH nOMOll<1I BellTHJlHTOpa B03J\YX.

nJlaMR, KaK H .MR paCnblJlCHIlOrO
co OKHrallHeM roplO'Iero nopOIUIca.
nOltHH (CIIOpbI n.1aYlla). B 6aHKY
C ltBYMH Tpy6Ka:'lH, KaK lIa

pnc. 79, BCblllalOT HeMHoro JIH-

KOnOltHR. BJJ.YBaIOT R03ltYX pTOM
'ICpe3 TPy6KY a. I.J:cpe3 TPy6KY 6
BblJleTaeT CTPYH nopolllKa, KOTO-

pblH ropHT rpOMa.llllbiM nJIaMelleM.

fopemrepaCnbl/leHH020 )'2/lfl
B TonKe lfaCTOJIbKO nomlOe, 'ITO

3aTpaTa lIa pa3MOJI TonmIBa na

oc06b1x Me.1bIfHl\aX BnO.me OKY-

naeTCR, IIC ronopR YJKC 0 TOM,

'ITO B03MO>KIIOCTb TOIIKO pery.1H-

posaTb nJIaMR npeIICTanJIReT rpo-

MaltliOe y.n06CTDO.
Ha pHC. 80 H306paJKeila !jJop-

cYI!Ka ltJlJl nbl. eBHJJ.lloroTonnHBa,
Ha pHC. 81 - cOBpeMelfHblH 80.n0-

Tpy6IIblH KOTeJl C rftOPCYHKOli a/lR
nbl/l.eBUaHOZO mOn/l.UBa (nepel!-
HIIJI CTelfKa ne'lH lIenoKa3ana). CJIena BHJ{lfbl KOHlI'lCCKlle RIIlIfKl1 (6YHKepa) l!.1R

yrOJIbrrOH nblJllf. Il0lt HHMH IJOMCIlI.aCTCR DeIlTHJIlITOp, lIarHCTaloIll.Hii B03IIYX.

Pnc. 81.

BonpOCbI )])1.51 nOBTOPEWU!.

1. Ilpll KaKI1X ycnonHnx 06pa3ycTcR OKHCh yrJIepo.na?
2. Ilepe'lIlCJI:ITC cDoikTDa OKIICH yr. epo.na.
3. Ha30BIfTe npHMclfellHR OKHCH yrJlepo;:r.a.
4. KaKHe peaKl\HII npOHCXOltRT D r<l30rCrrCpaTope?
5. Il0'lCMY ra3006pa311oe TOnJIHBO rran6o:wee 6brcTpo Ii rralIGo.Tec no.1llO cropacT?

6. Me.ll.JleHHOe OKIiCJleHHe. ilpH ropellHIf COe.ll.HHeHlle C KIfCJlOpO.ll.OM

npOHCXO.ll.HT 6bICTpO; CP33Y 8bl.ll.emieTCR MHoro TenJl3, npOIfCXO.ll.lfT HaK3J1HB3-

HHe If CBe'leHlfe. Ho pe3KIlHH COe.llHHeHHSI C /CHCJlOpO.u.OM MO>KCT HTTH

H Me.ll.JleHHO, He COrrpOBOJK.u.3S1Cb H3K3J1HnaHIfCM H CBe'leHHe f. BcrrOMHHM OKJlC-

JleHlfe MeT3J1J10B rrpH HarpeBaHHlf. 113BCCTHO, 'ITO MHorHe MeT3J1J1bl rrc-

CTerreHHO OKHCJUlIOTCSI Ha B03.l1.yxe H 6e3 H3rpeB3HHII.

ilpH Me.!lJleHHOM OKHCJ:.eHHIf TaK )Ice, KaK If rrpn ropeHHH. Bbl.u.eJISleTCSI

Tel1JlO, "0 OHO rrOCTerremlO OT.u.aeTCH OI\PY)K ,?IlVi:\' npe,!!,MeT3}1 JI B03.l1.YX)
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(OKpYiKalOllJ.efi cpe,ae), 11 MbI OObII<HOBeHHO He 3aMeqaeU pa30rpeBaHMH_
Ho eC,lH OXJlaiK.D.eHl1e OKpYiKalOw.MM B03.D.YXOM 3aTpY.D.HeHO, HeT .D.OCTaTOq-

HOti BeHTI1J1Hl(I1H, 11J111 eCJlM Bew.eCTBO OKMCJI!IeTCH OqeHb 3HepmqHO, a TeM-

nepaTypa BOCnJlaMeHeHM!I ero HM3KaH, TO OHO MOiKeT caMO c060J.1 3aropeTbcH,

rrpo 30tl,aeT caMOBocnnaMeHeHHe.

/npMMepoM JlerKO BOCnJlaMeHHIOw.erOCH Bew.eCTBa MOiKeT CJlYiKHTb q,ocq,op.
Ot06eHHo JlerKO 3aropaeTcH q,ocq,op, KOr.D.a OH MeJlKO pa3.D.p06J1eH. BTO

JlerKO Ha6J1IO.D.aTb Ha cJle.D.YIOw.eM orrbITe. cI>ocq,op pacTBopHIOT B cepoyrJle-

pO.D.e H CMaql1BalOT paCTBOpOM IIOJlOCKY 6YMarH. CepoyrJlepo.D. HcrrapHeTcH,
a OCTaBllJMltcH Ha 6YMare q,ocq,op CHalIaJla HaqHHaeT .D.bIMHTbC!I, a 3aTeM,

nporpeBlllHcb ,ao TeMnepaTypbI BOCIwaMeHeHHH (50°), caM c06010 3aro-

paeTCH.

ECJIH .pHTHJIb CBellM CMOtJlITb pacTDopoM cpoccpopa B cepoyrJIepOlte, TO 'Iepe3

HeKOTopoe BpeMR CDCtJa .caMa COOOIO" 3arOp1lTC!L 3TO OO'bRCHHeT, KaKIlM 06pa30M
HHCQ.eHHpOBa,10Cb nOllllTHe .tJY.nO" caMOD03ropaHIIR CBetJeH nepelt HKOliaMH.

CJlyq aH CaMOBOCrrJlaMeHeHHH Hepe.D.KO Ha6J1IO.D.aIOTCH Ha npaKTHKe. TaK,
eCJlH CJlQiKHTb B K'yqy MaCJlHHbIe TpHnKI1, KOTOPb!MI1 06TI1paJlHCb Mallll1HbI,
11 OCTaBHTb ox TaK Ha ,aoJlroe BpeMH,
TO BCJle.D.CTBl1e OKHCJleHHH MaCJla

TeMnepaTypa BHYTPH KyqH UO>KeT

nO.lf.HHTbCH HaCTOJlblCO, qTO np0l130tl-
,aeT CaMOBOCIIJlaMeHeHHe.

HaO, IO.lI.amICb cJlyqali caMOBOC"

nJiaMeHeHHH B KyqaX MeJlKOrO Ka.

MeHHOrO yrJlH, B CTOrax ceHa 11 T. rr.

flpH rHKeHHH H TneRRR paCTH-

TeJlbHblX H iKHBOTHblX Bew.eCTB TaK-

iKe rrpOHCXOltHT Me.ll.JleHHOe OKHCJle-

HHe. ECJ1H B oaHKY nOMeCTHTb rHI1IOw.He JlHCTbH, TO B Hett JlerKO 06HapYiKHTb
06pa30BaHI1e yrJleKI1CJlOrO ra3a.

flpli rHHeHHH, KaK rrpH BCHKOM OKMCJleHJIH, HenpepblBHO H.lI.eT Bbl.D.eJleHHe

Ten. a, J(OToporo MbI 06bl'lHO He 3aMeQaeM. Ho 3THM TenJlOM nO/lb3YlOmcfl
Ha npa1Cmlllte. TaK, Hanpl1Mep, npH YCTpotlcTBe napHu1Co8, B KOTOpbIX pal!-
Hek\ BecHotl, nOJlb3YHCb COJlHeqHblM CBeTOM 11 TenJlOM, BbIpaw.liBaloT OBOW.I!,
B napHHK CHaqaJla nOMew.aeTCH 60JlblllOti CJlon HaB03a, cBepx KOToporo YiKe
H3CbmaeTCH 3eMJlfi (pl1c. 82). TenJlo, BbllIeJIHIOIlLCeCH npl1 rHl1eHIUI H3B03a,

co,aeACTByeT nO.lUl.epiKaHI1IO B rrapHHKe 60JIee BblCOKOf.l TeMnepaTypbl, qeM

TeMnepaTypa OKPY)l{31Ow.ero B03.l1.yxa.

PHC. 82. Pa3pe3 napllHKa.

HaB030M nOJIb3YIOTCli Ha ceeepe ;:;,111 IIpe,!{oxpaHCIIHfl OT 3aMepaamlII Bo.npnpo-

nORIiblX Ipy6 B TCX MeCTJX, r.ac llMCIOTCIi nO}!WpllbIC KpalfbI. 4yrYHl!bIe I<PbIWKH,
npHKjJbIBaIOII HC KOJIO'!{Q.bI n3.n nO}K3pllbIMI1 Kp3HaMII, ocellblO OTKpWBalOT H Ha-

KJIaltWB310T B KOJIO.lleQ. IIaB03 (pHC. 83). Kor,!{a Hanoa neperHHeT, ero yltaJllllOT, a

n KOJIOJIQ.bI 3aKJI3ltbInalOT CBC}!{I1H IIan03.

CJle.ll.yeT HanOMHHTb, qTO npOl(eCC OKHCJleHMH rrpOHCXO.ll.l1T 11 npl1 .D.bIXa-

HHH. TKaHH flallicrO opraHH3 la COCT05l1 r:IaBHbIM OOp330M H3 COe.ll.IUIeHHtI

Bo.n:opOlIa H Ii yrJlepo.ll.a C. BOT nOqeMY B Bbl.ll.blXaeMoM B031Iyxe CO.ll.epiKaTCH

napbI BO.ll.bl H OII yrJIeKHC, blf;\ ra3 CO2 ,

OKHCneHl1eM npaHHTO Ha3blBaTb He TOJlbKO TaKHe cny"ali npHcoe.n:HHe-
HHII KHCJlOpOlIa, npH KOTOpblX 06pa3YlOTCH OKECi1bI, HO H Talme, rrpH KOTO-

'"
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pbIX nOJlY'1alOrCR lI.PYI'He, 150.'1ee C,'10)l<HbIe BeUJ.ecrBa. TaK, HanplfMep, npH
p>KaBJleHHH >Ke<'1e3a rrOJlY4aerCR He OKHcen >Kene3a, KaK rrpH OKHCJleHHH

HaKaneHHOrO >Ker.e3a, a BellleCTBO, B COcraB Koroporo, KpOMe KHCnOpOll.a,
8XOll.HT TaK>Ke H BOll.OpOll.. CocraB p)KaB'1HHbI MO>KHO H306pa3HTb q,OpMJ,JlOn
Fe(OH)a' .LI.eno B TOM, '11'0 p>KaBJIeHHe >KeJIe3a rrpOHCXO.'J.HT TOJIbKO

I

BO

BJIa>I<HOM B03l1.yxe, H B 3TOn peaKllHH Y4acTByeT, KpOMe

KHCJIOpOll.a B03l1.yxa, H BOll.a:

4Fe -+ 6H20 -+ 302
= 4FeOaHa = 4Fe(OH)a'

PeaKllHen OImC,leHHSI I5Yll.eT H 06pa30BaHHe YKCYC-
HoH KHCJIOrbI H3 cnHpra rrpH CKHcaHHH BHHa H lle,lbIIt

pSlll. lI.pyrHx peaKllHit, B KOTOpbIX Y4acTByer KHCJIOpOll..
PeaKllHH OKHCJIeHHSI, nporeKalOUJ.Me caMorrpOH3-

BOJIbHO, B HeKoropbIx CJIY4aSlX SlBJISllOrCSI He TOJIbKO He-

meJIare,'1bHbIMH, HO KpaRHe Bpell.HbIlIfM, KaK, HarrpHMep,
pmaBJIeHHe MeTaJIJIOB, oc06eHHO caMoro HY>KHOrO H3

MeraJIJlOB- >KeJle3a. P>KaBJleHHe npHHOCHr rpOMall.HbIe
y6blmKll H B lI.OMaillHeM X03RRcTBe H oc06eHHO Ha

npOH3BOll.CTBe, II C p>I<aBJleHHeM He06xoll.HMO BeCTH He-

YCTaHHYIO 60pb6y.
Ha pHC. 84 H3015paJKeHO HarJlRlI.HO KOJlH4eCTBO Me-

TaJlJIa, lI.06bITOro BO BceM MHpe 3a 33 rOll.a (1890-
1923), H KOJlH'IeCTBO MeTaJlJla, norH6Illero 3a 31'0

BpeMR 01' pJKaBJleHHR.

P>KaBJleHMe OTJlH4aerCR TeM, '11'0, pa3 Ha'laBIIIMCb B Oll.HOM MeCTe, OHO

nOCTeneHHO Bce 6bICTpee H 6bICTpee pacrrpOCTpaHReTCR lI.aJlbIlle, H lleH-

HbIR rrpell.Mer B KOHlle-KOHllOB nom6aeT.

OCTaHOBHTb p)KaBJleHHe rOpa3l1.0 TPYlI.Hee,
CTHTb )Ke pJKaBJIeHHR MOJKHO BHHMaTeJlbHbIM H

CTpYMeHTY, MaIIIHHe, 0PYll.HIO. Co-
3HaTeJlbHbIit COBeTcKHII' paI50'lMII'
H KaJKlI.bIIt COBeTCKHR rpaJKlI.aHHH
.D,OJlJKHbI RCHO OTlI.aBaTb ce6e 01'-

'leT, KaKHe y6bITKH npHHOCHT
pJKaBJleHHe MeTaJlJlOB, H BCR'IeCKM

o6eperaTb MeTaJlJl 01' pJKaBJleHHR.

KaK JKe 31'0 ClI.eJlaTb? flpeJKlte
Bcero HYJKHO lI.epJKaTb MeTaJlJl,

nOCKOJlbKY 31'0 B03MOJKHO, B '1H-

CTOTe H CYXOCTH, He lI.OnYCKaTb
Ha nOJlHpOBaHHoR HJlH '1epHeHolt
nOilepXHOCTH lIfeTanna llapamiH,
C KOTOpbIX 06bIKHOBeHHO Ha4M-

HaerCR pJKaBneHHe.

B HeKOTopbIX .CJlYtJaRX, OCO-

6eHHO )Ice npH npOll.OJlJKHTeJlbHO,.t

xpaHeHHH, MeTanJlH'IeCKHe npell.MeTbI CMa3bIBaIOTC!I Ba3enMHOM, MacnOM H T. lI..

Pa60tJH!t, SlCHO rrOHHlIfalOUJ.HR 3HatJeHHeMaIIIHHbIHJlHOpYlI.H!llI.nR COllHaJlHCTH.Ie-

CKoro CTpOHTeJlLCTBa, HHKOrll.a He nOJKaneeT BpeMeHH Ha TO, '1T06bI npOTe-

pCTb, Bb:4HCTHTb H CMD.3aTb MeTa.l,'1H'IeCKHe '1aCTH, oc06eHHO nerKO pJKaBelO-

PHC. 83. Pa3pe3 KO-

JIOltl{a C nO)f{apHbIM

KpaHoM.

8!

'1eM He lI.OnYCTHTb. He lI.ony-

6epeJKHbIlIf OTHOIlleHHeM " HH-

/
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IpJl(a6lteNuIi
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.MJ1N. mOHH I'1nH.fflOf1H

PHC. 84. ,U,HarpaMM3, H306paJKalOIIJ;all OTHOCH-

TCJlbHbIC KOJlH'IeCTBa .MeTa. Jla, lt06bITOro no

BceM MHpe, H KOJlH'IeCTBO MeTaJlila, nOrll6-
Illero OT pJKaBJleHHIl 3a 33 rO.l1a (1890-1923).
,QJlII cpaBHeHHIl cnpnea H306paJKCH JIellHHrpalt-
CKHH rocyltapCTBeHllbIfi aKa.l1eMH'IeCKHA 0pltella

TpY.l1oBoro KpacHoro 3HaMeHH TeaTp .l1paMbi
HM. A. C. nYIllKHHa.



LUHe. B MeCTe nOHBJleHHH p>KaBIlHHbI npOIlHOCTb MeTaJlJla HapYlIlaeTCH, " OH

JIerlle .nae1O TpeLUHHbl H HqJlOMbI.

B TeX CJlYllaHX, KOr.na nOCToHHHbl1t YXO.n 3a MeTaJlJIOM Tpy.neH, ero CTa-

palOTCH npe.noxpaHHTb OT KHCJIOpo.na /{aKHM-HH6y.nb nOKpbITHeM. HaH60Jlee

npocTolt cnoc06 - 3TO OKpaCKa .Mac/lIlHoii TCpaCTCoii. OKpaCKY He06xo.nHMo
n6-BpeMH B0306HoB.'1HTb. ECJIH nponYCTIiTb HY>KHbllt MOMeHT .nJIH OKpaCKH,

HanpHMep, KPblIII Ii , OHa MO>KeT 6bIcTpo npOp>KaBeTb HaCKB03b. MaJl lIwaH
p>KaBaH TO'lKa Ha KpalIleHoM meJIe3HOM Be.npe MO>KeT 6bIcTpo 06paTHTbcH
B .nbIpy, eCJlIi 3a Be.npOM He CJle.nHTb " CBoeBpeMeHHO ero He nOKpaCIiTb.

ECJlH npe.nMeT no.nBepraeTCH HarpeBaHHIO, KaK KYXOHHaH nocy.na, TO ero

llaCTO nOKpbIBalOT 3.Ma/lblO. 9MaJlHpOBaHHYIO nocy.ny HeJIb3H 6pocaTb " no

Helt HeJIb3H y.naPHTb, TaK KaK 3MaJIb OTKaJlbIBaeTCH, " KHCJlOpO.lt Ha'lHHaeT

CBOIO pa60TY.
MeTaJIJlbl nOKpblBalOT TaK>Ke iJpyZU.MU .Mema/l/la.MU. MeHee no.nBep>Ken-

HbIM." OKIiC,leHHIO, a HMeHHO JIy.nHT (nOKpblBalOT OJIOBOM), OIJ.HHKOBbIBaIOT,

HIiKeJllipYIOT, cepe6pHT, 30JIOTHT.

B HaCTOHLUee BpeMH B CCCP " .npyrHx CTpaHax Be.neTCH rpOMa.nH3H' HC-

CJIe.nOB3TeJlbCK3H p360Ta Ha.n H3YlleHHeM BO Bcex no.np06HocTHx HBJleHHH

p>K3BJleHHH p33J1lillHbIX MeT3J1JIOB H YCJlOBHIt, 6JIarOnpliHTCTBYlOLUHX p>KaBJle-
HHIO. Be.neTCH pa60T3 T3K>Ke Ii Ha.1l. H"ali60JIee .1l.0CTlUaIOLUHMH IJ.enH MeTO.

A3MH 60pb6bI C p>KaBJleHlieM.

HOBellwHM ltOCTH)lCeHHeM IIB,meTCR nOKphlTHe MeTaJlJlOB XpOMOM Cr, KOTOpWIl:
nOMHMO cBoetl: CTOI!KOCTH no OTHOW HHIOK KHCJlOpO.ny H KpaCHDoro 6J/eCK3, OT-

mI'IaeTCR H 60.1bWOI! TDepltOCTblO; Ka.nMliCM Cd, npeltOXpaHRIOLUHM i1Y'Iwe, 'ICM

/.(liHK Zn Ii 'IeM 061>ltiHO npllMcHHeMoe 0.10BO Sn; XHMH'IeCKH 'IHCTblM 3 JIIOMU-

"HeM AI H T. It. KpoMe Toro, 60pb6a C p)ICaDJ/eHHeM H.neT H no ltPyroH JlHHHH-

pa3pa60T3H u.eJlbltl: pRlt Hep>K3Be1OLUliX cn.UBOB, K3K Hep)ICaBe1OLU3R CTaJlb H .lip.

7. PeaKII.HH BOCCTaHOBJleHHH. MbI Y>Ke 3HaeM, '1TO pe3KUHH, npH
KOTOpblX npOHCXO.1l.HT npHCOe.1l.IiHeHHe KHCJlOpO.1l.a, Ha3blB31OTCH peaK/J,HI1MH
OTCUC/leHllll. HapH.1l.Y C peaK/J,HHMIi OKHCJlellHH MorYT IiTTH pe3K/J,HH, "PH KO.

TOpblX OT KIiCJ/Op0.1l.HOrO COe.1l.IiHeHHH OmHU.MaemCIl KHCJlOp0.1l. H3npHMep,

npH nponYCK3HHii BO.1l.0pO.1l.a H3.1l. HaKaJICHHolt OKHCblO Me.1l.H npOHCXO.1l.HT,
KaK MbI Y>Ke 3HaeM, peaK/J,IiH:

CuO+H2 =Cu+H20.

npH 3TOlt peaKIJ.HH npOHCXO.1l.HT K3K 6bl OTHHTHe KHCJlOpO.1l.a OT OKHCH

Me.1l.1i npH nOMOLUH BO.1l.0pO.1l.a. Me.1l.b, KOTOp3H, COe.1l.HHHBIIlHCb C KHCJIO-

pO.1l.0M, nOTepl1JIa CBOH CBoRCTB3, nOJlYllaeTCH o6paTHo, 80CCmaHa8.W-

caemcll. OTCIO.1l.a Ha3BaHHe peaKIJ.HH OTHHTHH KHCJIOpO.1l.a
- pearCl!,UIl 80CCma-

1l08/leHllll.

PeaKIJ.1i11 pa3J10>KeHHH OKHCIi PTYTIi C o6pa30BaHlieM CB060.1l.HOIt PTYTH

2HgO= 2Hg + 09

eCTb peaK/J,IiH BOCCTaHOBlIeHHH. KHCJlOpO.lt 3.1l.eCb OTHHMaeTCI1 OT PTYTH nYTeM

HarpeB3HHH.
B TeX CJlYIl3HX, KOr.1l.3 "PH peaK/J,I1H BOCCTaHOB,lCIIHH OTHHMaeMbl1t KHCJlO-

pO.1l. He Bbl.1l.eilHeTCH B CBo60.1l.HOM BIi.1l.e, a o6pa3yeT HOBoe COe.1l.HHeHlie, !{aK

"PH peaKIJ,HIi
CuD + H2 = Cu + H20,
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y HaC OltHOBpeMeHHO HltYT (Joe pealCltllll- H BOCCTaHOB:leHlle H OKHCJleHHe:

Meltb B H3meM npH lepeBOCCTanaBJlHDaeTCH, IIOR.OpOlt )\{e OIUlc.rllleTCIi.

aTO peaKllHII 80CCTaHOBJleHHII no OTHOllleHHIO K OKHCH lIIellH H peaKllHII
OKHCJI,eHHII no OTHomeHHIO K BO.aOpOlty.

PeaKllHII Me;Klty yrJleKHcJlblM ra30M H yrJleM, HltYllI.all npH HeltOCTaTOI.!-
HOM ltOcTyne BO:iltyxa B ne'IH HJlH B ra30reHepaTope,

CO2 +C=2CO
eCTb TO)\{e peaKllHH BOCCTaHOBJleHHH no oTHorueHHIO K yrJleKHCJlOMY ra3Y
If peal(llllH OKHCJleHHH no oTHorueHHlo K yrJlIO

-

yrJlepolty.

YrJlepOlt MO>KeT OTHHMatb KHCJlOpOlt OT OKMCJlOB MeTaJlJlOE.

. Onwm 1. CMemaATe C nopomKoM yrJlH KYCOtJKH OKHCH Me.IJ.H Ii no-

MeCHlTe B npo6HPKY (pHC. 85). ra30oTBo.IJ.HYIO Tpy6KY onycTHTe B npo-

6HPKY C H3BeCTKOBoA BO.IJ.oA, tJTo6b1 oOHaPY>KHTb BbI,ae-

JlHlOlI HRcH npH peaKllHH yrJleKHcJlbl1t ra3. HarpeBaRTe
npo6HpKY nOCHJlbHee, nOKa lbl.IJ.eJleHHe ra3a He npe-

KpaTHTCH HJlH CHJlbHO He OCJlaOeeT. BblHbTe KOHell

Tpy6KH H3 H3BeCT!WBOA BOltbl, ltaltTe np06HpKe OCTblTb,

Ii
BblCblI1bTe CO.l1ep>KHMOe Ha 6YMary M,OCTOpO>KHO cltylhe

U yro,1bHbllt nopomOK. MO)\{HO nolt KOHell OCTOpO>KHO no-

KaTaTb KYCO'lKH naJlblleM no 6YMare. BMeCTO OKHCH

MeltH y Bac nOJlytJHJlaCb KpaCHaH Meltb. npOH30111Jl3

peaKllHH :

2CuO+C=2Cu+C02 . .

DpH 3TOtl peaKllHH Tal(>Ke npOHCXOltHT ltBa npo-
llecca: BOCCTaHOBJleHHe Me)lH H OKHCJleHHe yrJlH-

yrJlepolta
- B yrJleKHcJlblfi ra3.

° nOlt06HblX peaKllHHX Mbl MomeM rOBopHTb He K31(

o peaKllliHX BOCCTaHOBJleHHH MJlH OKHCJleHHH, a KaK od OKUCItUmeltbHO-

60ccmaH08Ume.llbHO,At npOl,ecce.
B Tex CJlytJaHX, KOrlta Mbl nOJlb3yeMcH OKHCJlHTeJlbHO-BOCCTaHOBHTeJlbHbIM

npOlleCCOM C lleJiblO npHCOeltHHeHHH KHCJlOpOlt3, Mbl Ha3b1BaeM npou.ecc
OKUC.lleHUe.M.

Pile. 85. BoecTano-
nneHHe OKHCH MCltH

yrneM.

. Onwm 2. K B30oJlTaHHoMY B BOlte eepHHCTOMY CBHHllY PhS npH-
neRTe pacTBop nepeKHclI BOltOpOlta H20\!. OCaltOK 6eJleeT. DpOHCXOltHT
peaKlll1H OKHCJleHIIH:

PbS + 4H O\l= PbSO, + 4H20.

CepHHcTblA c:mHell OKHCJlHeTCH B cepHocBHHllOBYIO COJIb PbSO, 6eJloro

llBeTa. .

3TOlt peaKl(HCA nonb3YIOTCR Ha npaKTIIKC npH pecr3npal(HH (06HOBJleHHH) Kap-
THH, lIanHCaHllb!X Mac. !JHhIMHKpaCKaMH. Eel/H XYJIOJKHHK nO.H,30BaI/C!J CBHIIUOBhIMH

6eI/HJlaMH, TO C TC'ICHHeM npCMeHH KapTHH3 'ICpneeT nCl/eltCTBHe 06pa30BaHH!J cep-
IIHeToro CBHHua. IlpH JlCHCTB!m nepCKHCII BOJlOpOlta CCpHIICTbIi1: cBHHeq nepeXOltI1T
B 6el/YlO cepnOCDIllIl(onylO COII& H KapTHHa 06HOBnReTCR.

IJ:eItCTBHe nepel<HCH BOltOpOlta Ha cepHHCTblR CBHHell Ha3blBalOT peaK-

UHeA OKHCJleHHH, XOTH Ha caMOM ltene  TOOKHcnHTeJIbHO-BOCCTaHOBHTenb-

HbiR npOllecc
- OltHOBpeMeilHO C OKIIC.'1eHileM cepHHCToro CRHHlla npOHC-

XO.IJ.HT BOCCTaHOBJleHHe nepeKHCH BOltOpOlta, OT Hee OTHHMaeTCH nonOBHHa

KHCJlOpOlta .
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Bell eCTBO, cnOCOOHoe OT!J:aBaTb CBOtt KHCJlOpO.n .npyrHM BemeCT8a1tf,

HaSbIBaeTCII OKHcnHTeneM. HanpHMep, nepeKHCb BO.llopO.lla, OSOH -'- CH,lb-

Hble OKHCJlHTeJlH.

B Tex cJlY'la!lx, Imr.ll3 llCJlblO OKHCJlHTeJlbHO-BOCCT3HOBHTeJlbIlOrO np;)-
llecca IIBJlSIeTCSI BOCCTaHOBJleHHe, MbI H:13bIBaeM npOllecc BOCCl/laHOB/leHueM.

.ileltcTBHe Bo.nopO.ll.a HJlH YI'Jln Ha OKHCb Me.nH H33bIBalOT peaKllHelt BOC-

CTaHOBJleHliSI, XOTn O.llHOBpeMeHHO C BocctaHOBJleHHeM MeTaJlJla npOHcxo.nHT

OKHCJleIme Bo.nopO.lla (o6p330eaHHC BO.ll.bl).
Bern.ecTBo, cnoc06Hoe OTHHMaTb ImCJlOpo.ll OT .npyrHx Bern.CCTB, Ha3bl-

BaeTCH BOCCTaHOBHTeneM. Bo.nopo.n H yr,lepO.ll IIBJlflIOTC!I BOCCTaHOBHTe-

JISIMH no OTHoweHHIO K OI<HCH MC.!lI1, OKHCH CBHHI{3 H HeKOTopbIM .npymM
OKHCJlaM.

TepMHH "BOCCTaHOBJlCHHe" npHMeHneTCH .nBOSIKO. MO>KHO CKa33Tb, Ha-

npHMep: "BO.llOpO.n BOCCTaHaBJllIBaeT Me.nb H3 OKHCH Me.nH", HO '1arn.e rOBD-

pHT: "BO.llOpO.n BOCCTaHaBJIHBaeT OKHCb Me.nH".

8. PeaKLlHSI BOCCTaHOBJ1eHHA B MeTaJ1J1yprHH. PeaKllHII BOCCTaHO-

BJleHHR HMeeT rpOMa.nHoe 3Ha'leHHe .llJIII oo6blBaH//1l Mema/l/lOB U3 pya.
MeTaJIJIbI O'leHb pe.!lKO BCTpe'laIOTCn B npHpo.ne B cB060.nHOM COCTonHHH,
.!l3 H TO JIHlUb Te MeT3J1J1bI, KOTopble He OKHCJlHIOTC!I Ha B03.LlYXC, KaK ce-

pe6po, SOJlOTO, nJlaTHHa, PTYTb. T31me MeT3J1Jlbl Ha3bIBalOTCH ca_UopoiJHbl.MU.
113 caMopo.nHbIX MeTaJlJlOB TeXHli'leCKOe 3Ha'lCHHe HMelOT TOJlbKO SOJlOTO

H nJiaTHHa. Bce >Ke OCTaJlbHble MeTaJIJIbI .n06bIBaIOTCH TOJlbKO H3 py.n.

B I<a'lec-fBC pya nOJlbSYIOTCH npcHMyrn.eCTBCHHO npHpO.llHblMH OKHCJlaMH

MCTa,llIOIJ, a TaK/KC COJlHMH yroJlbHott KHCJlOTbI H cepHHCTblMH COe.llHHCmIHMH,

IWTopbre JIenw MO>KBO npeBpaTHTb B OKHCJIbl npOKaJlHBaHHeM Ha B03.llyxe.

1'v1b1 3HaeM, lITO li3 yrJleMC.llHplt COJlH, KOTopaH BCTpe'laCTCn Ii npHpO.lle
B BH.lle MaJlaXHTa, npH npOKaJlHBaHHH nOJlY'laeTCH OI<HCb MC.llH (CTp. 8 H 65).

1'O'lHO TaK >Ke npH 06>KHraHHH npHpO.llHOrO CCpHlicToro CBHHll3 PbS

nOJlY'laeTcn OKlICb CBHHlla PbO H cepllHCTbln I'as:

2PbS + 30 =2PbO + 2S0 .
1'aKHM 06P330M, npH BbIllJlaBKe HS PY.llbl MeTa/lJla 3a.na'la CBO.ll\iiTCH

K TOMY, '1T06bl OTHHTb KHCJlOpO.n OT OKliCJIa, BOCCTaHOBHTb ero. B K3'1e-

CTBe BOCCTaHOBHTeJlH npHMCHHeTC!I HHOr.lla .llpeBCCHbllt yrOJlb, HO I'JIaBHbl!lf

o6pasoM KOi(C, nOJlY'laeMbltt HS KaMeHHoro yrJIH (CTp. 74).
B npocTeltweM CJIY'lae yroJib BCTYfIaeT Henocpe.nCTBeHHO 0 pcaKllHIO

C OKHCJlOM MeT3J1J1a, 06pasySi C KHCJlOpO.llOM yrJleKHcJlbl1t I'a3 CO2 HJlH OKHCb

yr lepO.lla CO, HanpHMep:

PbO+C=Pb+CO.
OnblT BOCCTallODJleHI1H OKHCH CBHHLI.3 yrJleM MO}f{IIO npO.lleJlaTb B >KeJles-

HOM THrJIe, eCJIH eCTb .nOCTaTO'lHO CH.lbHll!l rOpeJlK3 HJlH >KapOBHH.

npH nOMorn.H yr,1H MorYT 6b1Tb BOCCTaHOBJlCHbl: }f(CJle30, Me.!lb, llHHK,

CBHHell, OJlOBO H MHomc .llpyrHe MeTa,1Jlbl (HCKOTopbIe MCTa.rl.lbI, KaI( aJlIo-

MHHHIt, BbInJlaBJIHIOTC!I fIpH fIOMOrn.H 3J1eKTpH'IeCKorO TOKa).
}{aK Y>Ke 6blJlO CKasaHO, B npocTetlweM cJlY'lae pealm,lf!! IUJ:CT HenO-

cpe.nCTIJeHHOMC>K.ny yrJlepOl!OM H OKHCJlOM MeTa.rIJIa, HO C HeKOTopblX CJlY-
'1aHX OHa npOTCKaeT HeCKOJlbKO CJIO>KHee. 3TO npOliCXO.llHT ToI'.aa, KOI'.lla
.ll06b1BaHHe MeTaJlJIa Be.!leTCH B TaK H83LIBP..eMbIX waXTHbIX nC'Iax, HMelOrn.HX'
DH.lI. Bepn1Ka.'1LHOfi Tpy6bl, B KOl'0PYIO caepxy aaC!.I1aeTCIl KOKC II PYJJ.3,
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a CHJl3Y B.nYBlleTCI1 B03.nyX. KOKC npJl 3TOM rOpJlT, JI B Ue'lH nOJlY'laeTCH
OICllCb YZAepooa CO.

OKJlCb yrJlepo.na MO>KeT He TOJlbKO ropeTb, HO JI OTHJlMaTb KJlCJlOpO.n
OT OKHCJlOB MeTaJIJlOB, T. e. HX 80CCmaHaB.IlllBamb. 3TOT npoll.ecc H JI.neT

npH BblnJlaBKe MeTaJlJlOB B waXTHbIX ne'lax.

B Jla60paTopHJI BOCCTaHOBJleHHe OKJlCblO yrJlepo.na MO>KHO Ha6J1IO.naTb
Ha CJIe.nYIOw.eM OnbITe. B Tpy6KY (pJlc. 86) HaCbInaIOT .npeBeCHb!R yroJlb

JI He60JlbwYIO KY'lKY 3epHeHoR
OKJlCJI Me.nJl TaK, 'IT06b1 OHa He

COnpJlKaCaJlaCb C yrJIeM.
YrOJlb H OKJlCb Me.nJl HaKa-

JlJlBaIOT Ha .nBYX rOpeJlKaX JI Jl3

6YTbIJlJl, B KOTOPYIO 'Iepe3 DO-

POHKY BmlllalOT BO.ny, npony-
CKalOT B Tpy6KY TOK KJlCJlOpo.na.
YrOJIb cropaeT B KJlCJlOpOlte B

yrJleKJlcJlblR ra3 CO .YrJleKJlC-
JlbIR ra3, npoxo.n!l 'Iepe:3 HaKa-

JleHHbIR yrOJlb, npeBpaw.aeTCH
B OKJlCb yrJlepo.na CO. OKJlCb

yrJlepo.na OTHHMaeT KJlCJlOpO.n OT

HaKaJleHHOA OKJlCH Me.nJl, T. e. BOCCTaHaBJlJlBaeT ee .no MeTaJlJlJl'leCKOR Me.nJl,

a caMa CHona OKJlCJlHeTCH B yrJIeKHCJlbIR ra3: Mbl BI1.nHM, KaK OKJlCb Me.ll.H

6b1CTpO KpaCHeeT. 3JleCb npOHcxo.nHT Talme pzaKIum:

J'eOJlb DKUCb HWU

:'

PHC, 86. BoccTaHoB. eHHeOKHCH Melt!! OKHCblO

yrJlepOlta.

C+02=CO ;CO2 +C=2CO;
CuO+CO=CO +Cu.

3aJl.aQa. HanHwHTe paBellcTBo peaKUHH BOCCTaHOBJlellHII OKHCblO yrllepolt3 OKHCH

)Kelle38 FeaOs (pylta - KpacllhIH }l{eJle3I1HK).

Nib! OCTaHOBJlMCH 60Jlee no.npo6HO Ha BblnJlaBKe Jl3 py.n 'IyrYHa.

tJYZYH - :lTO nepBblR npo.nYKT, nOJIY'laeMblR BOCCTaHOBJIeHJleM >KeJIe3Hb1X

PYJl. OH npe.nCTaBJlHeT c060R )l{eJle30, co.nep>Kaw.ee .no 6% yrJlepo.na JI

pHJl .npyrJlx npJlMeceR. TIY:reM y.naJleHJlH 'IaCTH yrJlepo.na H npJlMeceR Jl3

'IyrYHa nOJlY'lalOT CTaJlb H >KeJIe30.

TIpOJl3BO.nCTBO 'IyrYHa, CTaJlJl JI >KeJle3a, JlJlJI TaK Ha3bIBaeMaH MeTaJl-

JlyprHH 'IepHblX MeTaJlJlOB, qepHaH MeTaJlJlypruH, Jle>KJlT B OCHOBe JlH.ny-

CTpJl8J1J13all.JIJI CTpaHbI, B OCHOBe Hawero rpaH.lI.Jl03HOrO 'COll.JlaJlHCTJI'IeCKOrO

CTpOJlTeJlbCTBa. LJepHbIe MeTaJlJlbI HY>KHbI 11 .nJlH CTaHKOCTpOeHJlH, H .nJlH

npOJl3Bo.nCTBa ceJlbCKOX03HRCTBeHHbIX MawHH, TpaKTopOB, aBTOM06HJleR, H

.nJl!l pa3BHTJlH >KeJle3HOJlOpO>KHorO TpaHcnopT3, H .n:IH 060pOHHOR npOMblw-
JleHHOCTJI JI T. .n.

9. PYAbi )I{eJle3a H <l>J1IOCbL B Ka'leCTBe py.n .nJlH BbInJlaBKJI 'IyrYHa

npJlMeH!lIOTCH rJlaBHblM 06pa30M OICUC.Ilbl 3/Ce/le3a. JIY'llliJlMJI py.naMJI HBJIHIOTCH

KpacHbiiol >KeJle3HHK Fe20a , MarHHTHblR >KeJle3HHK Fea01 JI 6YPblR >KeJle3HHK,

KOTOpblR npe.nCTaBJlHeT TY >Ke OKJlCb )l{eJle3a Fe20a , HO coe.nHHeHHYIO
C Bo.noR (2Fe20a . 3H20).

B CCCP HMelOTCH 60JIbWl1e 3aJIe)l{H Bcex 3THX py.n (CM. KapTY).
MaZHumHblii 3/Ce/le3HJlIC BCTpe'laeTCH Ha YpaJle, B ropax EJl9.ro.naTb JI

BblCOKaH, Ha BOCTO'lHbIX CKJIOHaX Cpe.nHero YpaJla (6JIJl3 HJI>KHe-TarJlJlbCKa)
U B rope MarHHTHOA, Ha BOCTO'lHblX CKJlOHaX lO>KHOrO YpaJla (NiarHHToropCK).



EOJlbllIHe 3aJleiKH TCpaCHOW :JICe/te3HflTCa HMelOTCR Ha YKpaHHe, B Kpu-
BOM Pore (B patloHe LlHenponeTpOBCKa). rpOMaltHble 3aJleiKH 6ypozo :JICe/te3o

Hfl!Ca - Ha Kep4eHClCOM nOJlYOCTpOBe (KpbIM). ECTb H lJ.eJlbltt pRlt ltpyrHx
,.-/3aJleiKetl.

Ha ltpyrlfx, MeHee BaiKHblX pyltax Mbl OCTaHaBJlHBaTbCR He 6YJJ.eM.
LlJlR BbInJlaBI<H 4yrYHa MOiKHO nOJlb30BaTbCR If ltpeBeCHbiM yrJleM H KOKcmf

(CTp. 74). B KpynHoM npOH3BOltCTBe B HaCTORllJ.ee BpeMR nOJlb3YlOTCR npe-

HMYllJ.eCTBeHHo !CO!Cco,,,,.

BCRKaR pylta COltepiKHT HeKoTopoe KOJlH4eCTBO npHMecett. 9TO Te rop-
Hble nOpOltbl, cpeltlf KOTOpblX pylta 3aJleraeT. ITpHMecH COltepiKaTCIi If B yrJle
(30Jla) If, oco6eHHo, B KOI{Ce. LlJlR TOro 4To6bl 9TH npHMeCH JlerKO OTlte-

/( OI{UcmUmellRM

1<0I10IJlHI.!1<,o!blJ(  o308_

PHC. 87. CxeMaTH'!ecKHH pa3pe3 ltOMeHHolt De'!H.

JlRJlHCb OT 4yrYHa, OHH, KaK H 4yrYH, ltOJliKHbl B ne'IH nJl3.BHTbCR H oopa-
30BaTb Halt paCnJlaB.'ICHHbIM 'IyrYHOM iKHltKIfA CJloA, KOTOpbltt MOiKHO OblJlO .6b1
OT BpeMeHIf ltO BpeMeHH CJlHBaTb. MeiKltY TeM, O'IeHb MaJlO TaKHX pylt,

nplfMecH KOTOpblX 6b1J1H 6b1 ltOCTaTO'IHO nerKonnaBKH. IT09TOMY K pylte
06bl'IHO nplfXOltlfTCR npH6aBJlRTb BellJ.eCTBa, KOTopble 06pa30BanH Obi C npH-

MeCRMH PYltbl nerKOnnaBl<He COeltHHeHIfR H CnJlaObI. 3TH nplfMeCH Ha3blBalOT

"nJlaBHH
u

HJlIf Ij>mocbI (OT naTHHCKoro "cpnlO9pe
u
-- Te'!b). EcnH pylta

COltepiKlfT, HanpHMep, nplfMeCb KpeMHe3eMa SiO (BCTpe'IaeTCR B BHlte KBaplJ.a,
H3 KOToporo COCTOIfT 06b1KHOBeHHbltt neCOK, H B Blflte ltpyrHx MHHepaJIUB),
TO B Ka'IeCTOe cpJllOca 6epYT H3BeCTHRK CaCOa . H3BeCTHO, 'ITO H3BeCTHRK

npH HaKaJlHBaHIfH pa3naraeTCII, oopa3YR H3BeCTb:

CaCOa
= CaO + COg.

H3BeCTb iKe, BCTynaR B peaKlJ.HIO COeltHHeHHR C KpeMHe3eMOM, o6pa3yeT
nerKOnJlaBKOe COeltHHeHHe CaSiOa :

CaO + Si02
= CaSiOa.
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ECJlIi pY.11a CO.11ep>KHT npMMeCb M3BecTHHKa, TO K Hel% npl16aBJlHIOT KpeMHe-
3eM B BM.11e neCK3.

T3KMM 06p330M Ii n0.116Hpa1OT K PY.11e nO.11XO.11HUl.HI% qJJlIOC.
CrlJl3BJICHHblC npHMCCM PY.11bl, npe.aCTaBJIHIOIlI.HC B 33CTblBWeM BH.11C CTCKJlO-

06pa3HYlO 11J111 KaMHeo6p33HYlO Maccy, HOCRT H33BaHHe - umaK.

10. .LI.oMeHHbIH npou.ecc.
WaXTHblC nClIM .11.IJR BbIllJIaBKM 4Y-

rYHa, I1J1H TaK Ha3blB3CMbie JJ.OMeH-

HbIe neQH, ..110MHbl", I1MCIOT BI1.11

rpOM3.11HbIX, CY>KHB3IOUl.HXCR KBepxy
__ M KHM3Y 6ameH. LLOMHbI CTpOHTCH

113 onlcynopHoro Impnl1'1a M CHa-

PY>KH 6blBaIOT O.11eTbl >KCJIC3HOI% 060-

JlOllKOI'I HJJI1 CTRHYTbI pH.110M >KeJIC3-

HbIX KOJlell. COBpeMeHHble .110MHbI

.aOCTJ.lraIOT BblCOTbl 20 - 30 M (Bbl-
COTa 6-9-:H3)J<HOrO .!!.OM3).

H3 pHC. 87 M306pa>KeH ynpo-
Ul.eHHblt\ cxeM3TM4cCKMI% pa3pe3 .110-

MeHHol% ne4H, Ha pl1c. 88 - ee

06Ul.HR BM.!!..

KaK BM.11HO M3 PHCYHKOB,- .!!.OMH3

COCTOl1T KaK 6bl M3 .!!.BYX yce4eHHbix

KOHYCOB, CJIO)KCHHbIX OCHOBaHHHMM.

BepxHult KOHYC, lUaxma, nOKOHTCH

Ha )J,C.1C3HOM KOJIbllC, onMpalo-

Ul.CMCH Ha pH.!!. OCHOB3TeJlbHbIX )J{C-

Jle3HbiX KOJlOHH. CaMaH HI1)KHHil

4aCTb .!!.OMHhI, 'lOpH, r.ac co611paeTCH
paCnJl3BJleHHbiU 4yrYH, I1MeeT llH-

JlMH.!!.pH4eCKYIO q,OPMY.
KOICC (HJlM yroJlb) npH BbII1J13BKC

4yrYHa HrpaeT .11BOHKYIO pOJ1b. OH

CJlY>KHT H MaTcpHa.IJOM .11J1H pe3KilJ.lH
BOCCT3HOBJleHHR py.abI, H TOnJlHBO I,

.!!.110UlHM BblCOKYIO TeMnep3TYPY,

H 06xo.!!.HMYIO.!!.JlR npOllecca BOCCT3-

HOBJleHHSI H .11J1S1 nJlaBJleHHH o(ipa-
3YIOUl.erOCH tlyrYHa 11 WJlaKa. 4yrYH
nJl3BHTCH npH 1150-1200° (CMOTp>l

no COCT3BY), HO .!!.JlSI 1'01'0 '1TOObl 4yrYH He TOJlbKO nJl3BHJlCfI, HO H OCT3B3J1CH

B ne4H B paCnJl3BJleHHOM COCTOHHHH, TeMrrepaTypa B HH>KHCR 43CTH rrC4H

.110Jl>KHa 6blTb 3H3lIMTCJlbHO Bblwe. T3KaR TeMnepaTypa MO>KeT 6bITb .110CTHr-

HYTa TOJlbKO rrpM B.!!.YB3HHH B ne'lb B03.11yxa. B03.11YX HarHeT3eTCfI 8030YXO-
iJY8HblMU MalUllHaJ1Ul 11 rrO.11BO.!!.HTCR K rre4H UIHpOKOJ:t Tpy601%. Eh3 Tpy6a
npHCOeJlHHRCTCH K OKPY>K3IOUl.ctl rrc'Ib KOJlbIl.C06pa3HoI'I Tpy6e (pHC. 87),
01' KOTOpOI% OTXOLlHT pH.11 OTpOCTKOB, BCTaBJlCHHblX KOHll3MH B HMelOUl.HeCH

B HH>KHelt 4aCTH rre4H OTBCpCTHH. Ha pHC. 89 11306p3>KeH CXCM3T114HO, oe3

.11CT3J1clt, BHCWHHt1 BH.11 HI1>KHCj;! 4aCTI1 .110MeHH01t ne4H, H3 KOTOpOM BH.!!.HbI

KOJlbIl.CB3H Tpy6a, OTpOCTKl1 Ii OTBCpCnlC .!!.JlH BbII1YCK3 'lyrYH3.

PHC. 88. 06W.Hfi BHlt .QOMCIIHOfi rrC'IH.
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.l1mi nOBblUleml51 Te:.mepaTypbI BHYTPH ne4H B.1I.YBaeMbitt B ne% B03.!J.YX
B COBpeMeHHblX .1I.0MHaX npe08apUmellbflO HaZpeOaemCJl .11.0 TeMnepaTypbl
700-800°. .l1n51 nO.1l.0rpeBaHIHI B03.11.yxa nonb3YIOTC5I BbIXO.D.!IIIU1MH H3 ne4H

ra3aMH. Y>Ke 6bln0 CKa3aHO, 41'0 B .D.OMeHHott ne4H 06pa3yeTcH OIe/ICb yz,1e-

poda, KOTopaH H BOCCTaHaBnHBaeT PY.D.Y. KonH4eCTBO 06pa3YIOII ettcHOKHCH
yrnepO.D.a 3Ha4HTenbHO 60nblIIe, 4eM li.D.eT Ha BOCCTaHOBneHHe PY.D.bI. 1l03TOMY
Bbl.1l.enHlOlllHeCH H3 ne4H ra3bl, nOMHMO a30Ta

B03.D.yxa H yrneKHcnoro ra3a, CO.1l.ep>KaT ellle
3Ha4HTenbHoe KonH4eCTBO (.11.0 300/0 no

06l>eMY) Ole/lell Ylilepooa CO. 3TH ra3b1,

KOTopbIe HOCHT Ha3BaHHe leOIlOUlHUleOOble

za3bl (BepXHee OTBepCTHe ne4H Ha3bIBaeTCH

"KonOlIIHHK"), MorYT ropeTb, KaK reHepa 

TOPHb!1t ra3, H .D.alOT CTonbKO )Ke Tenna. 31'0
Tenno H Hcnonb3yeTcH .1I.nH npe.D.BapHTenbHoro

nO.D.OrpeBaHHH nocTynalOlllero B ne4b B03-

.D.yxa. Ha pHC. 87 H 88 BH.1I.HbI Tpy6bI, 01'-

BO.D.HlllHe H3 .D.OMeHHott ne4H KonOlIIHHKO- PHC. 89. CXCM3TH'IeCKHit PHCYHOK

Bble ra3bI. ra3b1 04HlllalOTCH 01' nblnH Ii HI1j1(IICl1 '13CTH ltOMelllIOH ne'll!.

HanpaBnHIOTC5I B oc06bIe annapaTbl, HMelOlllHe

BH.D. 6alIIeH (pHC. 88, cneBa). 3.n:eCb ra3bl O!mraIOTCH, H npH 110MOlllH nOJlY-
4alOlllerOCH TenJla HarpeBaeTC5I HamCTaeMbltt B .D.OMHY B03.11.YX.

pY.D.Y, <p,1IOCbl H KOKC B JlOMHY 3arpY>KalOT CJlOHMH: CJlott PY.D.bI C <pJlIO-

COM, cJloH KOKca, OnHTb CJlott PYJlb! C <pJlIOCOM, onHTb CJlott KOKca H 1'..11..

110 Mepe cropaHHH KOKca H 06pa30BaHliH 4yrYHa H lIIJlaKa BCH MaCCa

B ne4H nOCTcneHHO oceoaem, onycKaeTc BHH3, cBepxy >Ke'- 3arpY>KaIOT Bce

HOBbie H HOBbie CJlOH MaTepHaJlOB (pHC. 87). OnycKalOlllaHcH I(HH3Y3arpY3Ka,
I1OCTeneHHO nporpeBaHcb B TOKe ropH4HX ra30R, CHa4aJla npOCYlIIHBaeTCH.

.

3aTeM Ha4HHaeTCH BOCCTa-

HOBJleHHe PY.D.bl OKHCblO

yrJlepO.1l.a. 1l0HBJlHIOTCH ry6-
4aTbie KOMO'lKH >KeJle3a.

1133eCTHHI< CaCOa W.D.PY-
me yrJleKHcJlble COe.D.HHe-
JiH!! pa3J1araIOTCH. )f{eJle30

nOCTeneHHO HaCb!lllaeTCH

yrJlepO.D.OM. OnYCTHBlIIHCb
.11.0 YPOBHH C TeMl1epaTypott
BbIlIIC 1000°, HayrJlepO>KeH-
Hoe >KeJle30 CI1J1aBJlHeTCH

C KpeMHHeM (Si), TaK KaI<

npli BblCOKHX Te:\mepaTY-
B PY.D.e HJIH <pJllOcax COe.D.HHeHHH

;".--_:
' '_:  :: :: -'_.,  :

., .......,  -;: --......--  ._ 

PHC. 90. KonlIlH ltJUI mnaKa.

pax yrOJlb BOCCTaHaBJlHBaeT cOnep>KalllHeC5I

KpeMHHR, HanpHMep KpeMHe3eM Si02 :

Si02 + 2C= Si + 2CO.

TaKHM 06pa30M n05lBJl5IIOTCH l<annH cnllaBa :JlCelle3a C Yl.Ilepooo-u U lepe.1e-
T-lue-u - 'tyzYHa. O.D.HOBpeMeHHo H.D.eT peaI<u,HH Me>K.D.Y npHMecHMH PY.D.bl H

<pJlIOCaMH, o6pa3yeTcH :JICUOleUU lU/lale. KaJ1.llH >KH.D.KOrO 4yrYHa, nOKpblTbie

C nOBepxHocTH CJloeM lIIJlaKa, CTeK310T BHH3- H co6lipalOTcH Ha .D.He ropHa.
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nOCTeneHHO 06pa3YIOTCR asa 3fCUa'lllX C.IlOfl: BHM3Y CJlott IJyrYH3 M Ha.l1

HHM cJloA 60Jlee JlerKOrO IlIJl3Ka. TeMnep3Typa B HH)I<Hett IJaCTM .I10MHbI .110-

CTHraeT 1700--1800°

.lI.JlR BbInycKa '!yrYHa M IlIJl3K3 B ropHe ne'!H HMelOTCR .I1B3 om8epcmUfl
(pHC. 87): BepxHee -- .lI.JIR IlIJl3K3, HH>KHee -- .I1J1R IJyrYHa (pHC. 89); OTBep-
CTHR 3TH 3aTbIK31OTCR KOMK3MM orHeynopHoA rJlHHbI, KOTopaR .lI.JlR BbmYCKa

'1yrYHa M IlIJl3K3 Y.l1anReTCR.
4yrYH HanpaBJIRIOT JlH60 HenOCpe.l1CTBeHHO Ha JlHTeJ;!HbIJ;! .I1BOp (pMC. 87)

B tflOPMbI, B KOTOpbIX OH M 33CTbIBaeT, nM60 B T3K Ha3bIBaeMbItt 1&OBut,

BbIJlO>KeHHbIA BHYTPM orHeynopHbIM M nJloxo npOBO.ll.R HMTenJlO M3TepHanoM

(pHC. 87, BHH3Y HaJleBO, no.l1 MOCTOM).
B KOBllIe >KH.I1KMJ;! IJyrYH OTB03HTCR no peJlbC3M MJlH K tflopMaM, B KO-

Topble pa3nMB'3eTcR, MJlM B CTaJlenJlaBMJlbHbItt uex .I1J1R .I1anbHettllIett nepe-

pa60TKM - nepeae.lla Ha CTanb M >KeJle30.

WnaK BblnycKaeTcR H3 .I10MeHHott neIJH B KOBIlIH .I1J1R IlIJiaKa (pHC. 90),
E KOTOpbIX H OTB03HTCR Ha MeCTO CBanKM. WJl3K, K3K M BCRKHIt n060'!HbItt

npO.l1YKT npOM3B0.l1CTBa, cTapalOTcR YTMJlH3MpoBaTb. OH MlteT H3  e6eHb
.I1J1R Mo eHHR.I10por, Ha 63JInaCT >KeJIe3H0.l10pO>KHbIX Hacbmett, H3 M3rOTOB-

JIeHHe cTpOHTeJIbH rOKHpnMIJa H ueMeHT3 (B CMeCM C M3BecTblO); H3KOHeu,

HeKoTopble copTa IlIJIaKa MorYT npMMeHRTbCR B KaIJeCTBe .I1ellIeBOro CTeKna.

BonpOCbI .aJISI nOBTOPEHI1S1.

1. tITO JlBJlJleTCIi npH'IHHolt caMOBOCnJlaMeHeHHII HeKOTopblX BelUecTB?
2. K3KHe XHMH'IeCKHe npo ecchlnpOHCXO.!l:lIT npH rHHCHHH H TJleHHH BelUecTB?

K3K 9TH npOlleCChi Hcnoilb3YIOTCII?
3. Il0'leMY He06xoltHMO 60pOTbCli co p>K3BJlCHHCM MCTaJlJ10B?
4. LITO T3Koe OKHCJlHTeJlbHO-BOCCT3HOBHTeJlbHbllt npOllecc? IlpHBeJIHTe npHMephi.
5. LITO T3Koe OKHCJlHTeJlb? BOCCT3HOBHTeJlb?
6. LITO 6ylter OKHCJlHTeJleM H '1TO BOCCTaHOBHTeJleM npH pe3KllHH:

3Fe + 4H20 = Fea04 + 4H2?

7. tITO T3Koe C3MOpOltHbie MeT3JIJlbI?
8. LITO Ha3h1BaeTCIi PYltolt?
9. Ha30BHTe Ba>KHeltwHIt cnoc06 .IIo6h1B3HHII MeT3J1J10B H3 pylt.

10. Ha30BHTe BOCCT3HOBHTeJlH, npHMeHllcMble B MeTaJlJlyprHH.
II. K3KYlO pOJIb HrpalOT B MeTaJIJlyprHH IjJJlIOChI? npHBeltHTe npHMep.
12. H330BHTe B3)KHeAwHC PYJIbi meJle3a H npHBeltHTe 1jJ0PMYJlhl COCT3BJIllIOlUHX

IIX MHHep3J10B.
13. KaKHe npolleccbI npOHCKO.ll.RT B .lI.OMeHHoA: ne'lH?
14. LITO raKoe WJl3K?

x. OKHCJlbI. OCHOBAHHSI. KHCJlOTbl. COJIH.

MbI 3H3eM, IJTO KMCJIOpO.l1 RBJIReTCH caMbIM pacnpOCTpaHeHHblM 3JIeMeH-

TOM Ha 3eMJIe (CTp. 33). OH BCTpeIJ3eTCR B CBo6o.l1HOM BH.I1e B B03.11yxe--

BXO.l1HT B COCTaB yrJIeKMCJIOrO ra33 B03.11yxa, B COCTaB BO.ll.bI H B COCTaB

ueJloro pR.l1a npHpO.l1HbIX OKHCJIOB H .I1pyrnx OOJIee cnO>KHbIX COe.l1MHeHHJ;!,
COCTaBJlRIO HX3eMHYlO KOPY.

HCKYCCTBeHHO MorYT ObITb nOJIYIJeHbI OKHCJlbI Bcex 3JIeMeHTOB, KpOMe
HHepTHblX ra30B, KOTopbIe He .lI.31OT COe.ll.HHeHHI\ HII C O.ll.HHM 3JIeMeHTOM.

1. OKHCJlbI H fH.a;paTbi OKHCJlOB. MbI 3H3eM, IJTO OKHCJIbI nOJlYIJalOTCH
npM pea1&quu O1&UC.IleHUfl: npM ropeHHH BellleCTB B KHCJIOpOlte M B03.11yxe,

np" Me.ll.JIeHHOM OKHcneHMM, npH, OKHCJIM:renbHo-BoCCT3HOBHTeJlbHOM npouecce.
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KpoMe Toro, OKHCJIbl MorYT nOJIYtIaTbCSI KOCBeHHblM nYTeM, npH caMIoIX

pa3JIH4HblX peaKUI1S1X, B I(QTOPblX YtlaCTBYIOT BellleCTBa, CO.!lep>KalllHe B 'CBoe:,(

COCTaBe KHCJIOpO.!l. TaK, HanpHMep, npH pa3,10>KeHI1H H3BeCTHSIKa CaCOa

nOJIY4alOTCSI .!lBa OKHCJIa: OKHCb KaJIbUHSI CaO- >K>KeHaSi H3BeCTb H .!lBY-
OKHCb yrJIepO.!la CO2

- rrJIeKHCJIbilt ra3; npH pa3JIO>KeHHH yrJIeMe.!lHolt COJIH

(CTp. 65) nOJIY4alOTcSI TPH OKHCJIa: OKHcen Me.!lH CuO, OKHceJI yrnepO.!la-

yrJIeKHcnbllt ra3 CO2
H OKHCeJI BO.!lOpO.!la H20

- BO.!la.

J],JIII HeKOTopblX 9neMeHTOB OKHCJIbi MorYT 6b1Tb nonY4eHbI TOJIbKO KOC-

BeHHblM nYTeM. TaK, HanpHMep, cepe6po, 30nOTO, nnaTHHa He TonbKO

He TYCKHelOT Ha B03.!lyxe, HO He BCTynalOT B peaKUHIO C KHCnOpO.!lOM .!la>Ke

npH caMblX BbiCOKHX TeMnepaTypax. Ho OKHcnbl HX H3BeCTHbi. HanpHMep,
OKHCb cepe6pa Ag20 MO>KeT 6b1Tb nonY4eHa npH pa3JIO>KeHHH yrnecepe6-
pSiHOIt conH:

Ag2COa
= Ag20 + CO2

,

J],nSl Toro 4TOObi oml>Ke n03HaKOMHTbCII CO CBoltcTBaMH OKHCJIOB, CO>K-

>KeM B KHCnOpO.!le HeMeTannbl - yronb, cepy H QJOCQJOP, KOTopble MbI Y>Ke

C>KHranH, 3HaKOMIICb co CBoltcTBaMH KHCnOpO.!la, H KpOMe TOrO- MennJIbI:

HaTpHIt, KanbUHIt H MarHHJ.I:.
.

YZO./lb ropHT B KHCnOpO.!le oe3 nnaMeHH, TJIeeT, HO rOpa3.!lO Slp4e 4eM Ha

B03.!lyxe, 06pa3YSl yrJIeKHCJIbilt ra3 CO2 :

C+02 =C02 '

Cepa ropHT IIpKHM CHHe-QJHoneTOBbiM nnaMeHeM, 06pa3YII ra3 C pe3KHM
3anaXOM - cepHHcTblJ.I: ra3 S02:

S+02=S02'

C/Joccfiop ropHT ocnCnHTeJlbHO-6enbiM nJiaMeHeM, oopa3YII 6eJlblit .!lbel

TEep.!loro OKHCJla - QJOCQJopHoro aHrH.!lpH.!la P203:
4P + 502

= 2P20a
.

Ka./lbl{uii ropHT IIpKHM OpaH>KeBbiM nnaMeHeM, 06pa3YSI TBep.!lbllt 6enbIii

np9.!lYKT
- OKHCb KanbUHII - CaO:

2Ca + O2
= 2CaO.

OKHCb KanblI.HII, KaK Mbl 3HaeM, nOJIY4aeTC!I TaK)Ke npH OO>KHre H3BeCT-

HRKa CaCOa (CTp. 8 H 65) H Ha3b1BaeTCSI >K>KeHolt H3BeCTblO.

Maumii, KOTOpblJ:l H Ha B03.!lyxe ropHT ocnenHTe,lbHbIM 6eJlbJM n,laMeHeM,
B KHCJlOpO.!le ropHT ellle IIp4e, o6pa3YSl oenbllt nopollioK- OKHCb MarHHSI,

!inH >K>KeHYIO MarHe3HIO:

2Mg + O
2
= 2MgO.

Bce nO,lY4eHHbIe OKHcnbl MorYT BCTynaTb B peaKUHIO C BO.!lOIt, 06pa3YSl
HOBbie Belll'eCTBa

- BO.!lHble OKHCJlbI, HJIH uliJpambt OKUC./108. PaCTBopbI rHlt"

paTOB OKHcnOB 06JIa.!la1OT crroco6HOCTbIO H3MeHRTb lI.BeT HeKOTopblX Bem.eCTB,

HarrpHMep: QJHoneTOBOJ;! KpaCKH ./laK.Myca (nOJIY4aeMoro H3 HeKOTopblX BH.!lOB

.'1HIllaJ;!HHKOB), HaCTOSi 4epHHKH, cHHelt KanYCTbI H .!lp.
EcnH B CKJI!IHKH, r.!le Mbl C>KHranH pa3nH4Hb npOCTbIe BellleCTBa, npH-

'nHTb BO.!lbl H 3aTeM QJHOJleTOBOro paCTBopa .rt;;rKMyca, TO IJ.Ber JIaKMyca

'MeHlleTCR: B CK,lS1HKax, r.!lC Mbi C>KHraeM He.Mema./l./lbt,
-

JIaKMYC KpaCHeem,
B CKnllHKax, r.!le rOpCJlH .Atema./l./lbt, - naKMYC CIlHeem.
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TaKoe pa3ml411e B D.CtlCTBIiIi Ha ,1aKMYC rliD.paTOB OKI1CJlOB CB!l3aHO

C TeM, 4TO OKI1CJlbI HeMeTaJlJlOB Ii OKI1CJlbl MeTa,1J10B D.alOT rHD.paTbJ pa3J1114-
HOro Tl1na.

OKI1CJlbl He.uema./l/108, BCTyna!l B peaKLll110 C BO.l1.0ti, 06pa3YIOT rHD.paTbJ,
HMelOIlll1e 60aee 11,111 Mehee KI1CJlblU BKYC 11 OTHOCHllll1eC!I K OC060MY KJlaccy
BeUl,eCTB - "OCJlOTaM.

TaK, yrJleKOCJlblt! ra3 06pa3yeT C BOD.Otl YW/lbHYIO ICIIC/lOmy HilCOa :

COil + HiiO = H COs'
CepHOCTbln ra3 S02 .aaeT cepll/1cmylO ICIIC/lomy H2SOa :

S02 + HiiO =H2S03.

<l>OCq,OpHbJlt aHrH.lI.pHD. P20S .lI.aeT fjJocfjJopHY,1O ICUC/lomy HP03 :

P20S + H
20= H

2
P

20G
= 2HPOs '

06pa3YIOTC!I .lI.Be MOJleKYJlbl q,OCq,OpHOn KHCJ\OTbI HPOs '

OKHCJlbI Mema/ll108.BcTyna!lBpeaKLlHlOc8oi)ou.06pa3YIOTrH.lI.paTbI -
raK Ha3blBaeMbie meno..", 01' KOTOpblX JlaKMYC CUHeem.

1

OKHCb HaTpl1!1 Na20 .lI.aeT C BOD.OJ;t llleJlO4b NaOH, HOC!IIlI.YIO Ha3BaliHe

eolCuu Hamp:

Na20 + H20= Na;a02H2 = 2NaOH.

OKHCb KaJlbLlH!I CaO .lI.aeT llleJlO4b Ca02H2 , 11J11t Ca(OH);a'
31'0 TaK Ha3blBaeMa!l 2alUeHafl, MJlM eiJlCafl, U38ecmb:

CaO + H20= Ca(OH)2'

OKHCb MarHH!I MgO .!laeT C BO.ll.OIt 04eHb He60JlbWOe I<OJlH4eCTBO MaJlO

paCTBopMMoro IS BO.ll.e rltD.paTa Mg(OH)2'

MgO + H
20= Mg(OH);!.

Mg(OH)2 - TaK>Ke HMeeT CBoJ;tCTBa llleJlO'lI1.

B TOM, '11'0 npn B3aHMO.ll.eJ;tCTBMM OKI1CJlOB C BO.ll.On npOHCXO.ll.HT He

paCTBOpeHHe, a XHMI14eCKa!l peaKIJ:H!I COe.ll.HHeHMH, JlerKO y6e.ll.ltTbC!I Ha cJle-

.z;.YlOllleM OnblTe.

. Onbtm. KYCOK >K>KeHolt H3BeCTH CaO !lOMeCTHTe i3 q,apq,opOBYIO 4alllKY
MJlH Ha 6J1IOD.Lle H 06J1HBatlTe nOHeMHory BO.LlOtl, D.allsn BOD.e Ka>K.lI.bJn pa3

cnMTaTbcn, nOKa Bnl1TblBaHlie He npeKpaTHTC!I. 4epe3 HeKOTopoe BpeMH BbI

3aMeTHTe npH3HaKH peaKLlHH
- BblD.eJleHHe TelI.'lil (Ha.ll. H3BeCTbIO nO.ll.HI1-

MaeTC!I nap), LUHneHHe, paCCbmaHHe KYCKOB B MeJII\HtI nopOWOK. .

Bbl.ll.eJleHHe TenJia eCTb xapaKTepHbI:t npl13HaK XHMH4eCKot! peaKLlHIi.
ECJlI1 B CTaKSH C BOtlOR 6pOCMTb J10>KKY q,OccpopHoro aHrMtlpH.I1.a P20 ,

TO TaK>Ke npOI1CXO.l1.HT ::meprH4Ha!l pealCLll1!1, COnpOBO>K.lI.alOw,aHCSJ illl1neHHeM,

BbJ.lI.eJleHOeM TenJia.

2. cl»opMynbl OKHCJIOB. BaJIeHTHOCTb. AHaJl03 OKHC,lOB nOKa3b1BaeT,

'11'0 OHO I1MeIOT 04eHb pa3Ho06ps3Hbiti COCTaB, Hanpl1Mep: HiO, Na
20, CaO,

MgO, A120s (OKOCb amOMI1HI1!1), Cr20S (OKI1Cb xpoMa), S02' CO2 , PIIOS '

N20s (OKHCeJl a30Ta) It T. 11..

1 HaCTOn 4epHHKu H CHHen l(al1YClhl OT KHC,10T KpaCHeeT, OT llI,e,10'leii-
3eJleHeeT,
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0t5pa30BaHHe OKHClIOB pa3Hoot5pa3HorO COCTaBa eCTb t1aCTHbltl clIYtlatl
npOHBlIeHHH CBotlcTBa aTOMOB, Ha3b1B,aeMOro BalleHTHOCTblO H BblpamalOlIlerOCH

B TOM, t1TO aTOMbl o.n:Horo 3J1eMeHTa MorYT y.n:ep>l<HBa'rb B coe.n:HHeHHH

lIHlllb onpe.n:eJleHHble t1HCJla aTOMOB .n:pymx 9J1eMeHTOB, .n:lIH pa311HtlHblX aTO-

MOB 3TH t1HCJla pa3J1HtlHble.

ECTb 3J1eMeHTbI, oiJlln amOM KOTOpblX He MomeT y.n:epmHBaTb B coe.n:H-

HeHHH 601lee oiJnozo amO.Ma .n:pyroro :J1IeMeHTa. 2ho TaK Ha3blBaeMble oiJno-

sa/lenmnble 3J1eMeHTbl. K tlHCJlY o.n:HOBaJleHTHbIX 311eMeHTOB OTHOCHTCH BO.n:O-

po.n: H, MeTallllbl HaTpHtI Na, KaJlHtI K, HeMeTallll X.1TOp Cl (B coe.n:HHeHHHX
C BO.n:OpO.n:OM H C MeTallllaMH) H He601lbillOe t1HClIO .n:pyrHx 3J1eMeHTOB.

OHH .n:alOT Mem.n:y c06010 TaKHe coe.n:HHeHHH:

NaH, KH, NaCI, HCI JI T. n.

ATOMbI OBYBa/leHmHblX 3J1eMeHTOB y.n:epmHBalOT B coe.n:HHeHHJI OBa

amoMa o.n:HOBalleHTHblX 3J1eMeHTOB. DpJlMepaMH .n:BYBaJleHTHblX 3J1eMeHTOB

MorYT cJlymHTb: KHCJlOpO.n: ° H MeTallllbl KaJlbLtHtI Ca, MarHHtI ;M.g. OHH

.n:alOT C o.n:HOBalleHTHblMH 311eMeHTaMH TaKHe coe.n:HHeHHH'

OH2 (HlIH H20), OCI 2 , CaH2 , MgH2 , CaCI2 , MgCI2 H T. n.

ATOMbI mpeXBa/leHmHblX 3J1eMeHTOB y.n:epmliBalOT B coe.n:HHeHHH mpl1
amO.Ma o.n:HoBalleHTHblX 3J1eMeHTOB. DpHMepaMH TpeXBaJleHTHblX 3J1eMeHTOB

MorYT CJlymHTb: MeTa,1lJlbl aJlIOMHHHtI AI H XpOM Cr H HeMeTaJlJl a30T N.

OHH .n:alOT C o.n:HOBaJleHTHblMH 9J1eMeHTaMH TaKHe coe.n:HHeHHH:

AICla , CrCI3 , NHa, NNa3
H T. n.

DpHMepaMH 'l.emblpeXBa/leHmHblX 3J1eMeHTOB IIlOrYT cJlymHTb yrJlepo.n: C

Ii KpeMHHtI Si, .n:alOlIlHe co .n:HHeHHSI:

CHi' SiHi, CCli H T. n.

EblBalOT 3J1eMeHTbl nHTH-, llIeCTH-, ceMH- H BOCbMHBaJleHTHble, HO Ha HHX

Mbl nOKa OCTaHaBJlHBaTbCH He ,6y.n:eM.
BaJleHTHOCTh 3J1eMeHTa MomHO onpe.n:eJlHTb KaK 'l.UC/lO, nOKa3blBa(f)U(ee,

CKO/lbKO amO.M08 8000pooa (U/lU opyZOZO oiJHOBa/leHtnHOZO a/le.Menma) .MO-

:HCem yiJepJfCllBamb 8 coeiJunenuu OOlln amo.M iJaHHozo 3/le.MeHma.

BalleHTHOCTb 3J1eMeHTa, Hatl.n:eHHaH no ero coe.n:HHeHHHM C OltHOBalleHT-

HblMH 911eMeHTaMH, npOHB.IJHeTCH B ero coe.n:HHeHHHX H C .n:pyrHMH 311eMeH-

TaMH.

911eMeHTbI C oiJuHaKospii BalleHTHOCTblO coe.n:HHHlOTCH OiJllH aTOM C OOHll.At
aTOMOM. l{JlH HarllHltHOCTH B HHmeClIe.n:YIOIIlHX npaMepax Mbl 6ylteM OTMe'laTb

BaJleHTHOCTH 311eMeHTOB pHMCKOtl llHcppOtl Ha.n: HX XHMH'IeCKHMli CI1MBOllaM\1:

I I I I II II II II III III IV IV

NaH, HCI, CaO, MgO, AIN, SiC H T. .n:.

EClIH BaJleHTHOCTH .n:BYX coe.n:HHHIOIIlHXCH 911eMeHTOB pa311HtlHbI, TO t1\1ClIO

CBH3aHHblX Mem.n:y c06010 aTOMOB 6blBaeT pa3J1HtlHO, HO npH 3TOM 061Ilee
t1\1CJlO BaJleHTHocTeft Bcex aTOMOB o.n:Horo 3J1eMeHTa Bcer.n:a paBHO 061lleMY
llHCJIY Ba,leHTHOcTelt Bcex aTOMCJB .n:pyroro 311eMeHTa. HanpHMep:

I II II I III I III I III l' III II IV I IV I IV II tV II

HiO, CaCl2 , AICI3. NHa. A120 , (;[2°3' CHi' SiH,. Si02 , CO2 H T. JI..
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Bo BCeX npHBe.ll.eHHbIX npHMepaX npOll3BeOenlle 'tltCAa amO.M08 na 8aAeHm.

HOCmb O.ll.HOrO 3neMeHTa paBHO npOH3Bejl:eHHIO <!Hcna aTOMOB Ha BaneHTHOCTb

Broporo 3neMeHTa.

I1CXO.ll.H H3 3TorO npaBHna, HeTPY.lI.HO COCTaBHTb <popMyny COe.ll.HHeHHH

nlO6bIX .lI.BYX 3neMeHTOB, eenH H3BeCTHbl HX BaneHTHOCTH.

He06xo.ll.HMO, O.ll.HaKO, HMerb B BH.lI.Y cne.ll.YIO ee: 1) He BCHKHe .lI.Ba

3neMeHra MorYT .lI.aBaTb Me>K.lI.Y C060I0 COe.ll.HHeHHe H 2) Y HeKoTopblX 3ne.

MeHTOB B O.ll.HHX Coe.ll.HHeHHHX O.ll.Ha BaneH'rHOCTb, B .lI.PyrHx - .lI.pyraH.
Mbl Y>Ke 3HaeM, 4TO Me.ll.b MO>KeT .lI.aBaTb .lI.Ba OKHcna Cu20 H CuO

I II

(CTp. 48). B nepBOM OHa O.ll.HOBaneHTHa: Cu20, BO BTOpOM
- .lI.BYBaneHTHa:

II II IV II

CuO. MbI 3HaeM TaK>Ke, '1TO yrnepo.ll. KpOMe yrneKHcnoro ra3a CO2 , r.ll.e

yrnepo.ll. '1eTblpeXBane TeH, .lI.aeT OKHCb yrnepo.ll.a CO, r.ll.e OH .lI.BYBaneH-
1111

TeH CO.
Ba/l.enmHOCmb 3neMeHTOB .MOJICem .MeHRmbCR B 3aBHCliMOCTH OT ycnoBHIf,

B KOTOpbIX npOHCXO.ll.HT peaKII.HH. TaK, HanpliMep, 01CUCb .MeGU CuO, '1epHOrO
II.BeTa, MO>KeT 6bITb I10nY4eHa npH HaKanHBaHHH Me.ll.H Ha B03.l1.yxe npH

Te mepaType 500-600°. EcnH >Ke HarpeBaTb Me.ll.b BbIrne 800°, TO nony-
'1aeTCH 3a1CllCb .MeGU CU;jO, KpaCHoro II.BeTa.

B .lI.anbHelfrneM MbI 6Y.ll.eM BCTpe'laTbCH C II.enblM pH.lI.OM 3neMeHrOB, HMe-

IO HXnepe.MeHHYIO BaneHTHOCTb. aTO 6Y.ll.YT rnaBHbIM 06pa30M HeMerannbl.

CpeltH He.MemaA/lOB TOnbKO G8a HMelOT nocmORnHYIO Oa/lel-l11tHOCmb.
I'll

aro- O.ll.HOBaneHTHbIlf 80GOpOG H H .lI.BYBaneHTHbIIf 1CUCAOpOG O.

fl09TOMY MbI 3.l1.eCb He npHBO.ll.HM BaneHTHOCTelf HeMerannOB. I13Y'lasr HX

COe.ll.HHeHHH, MbI 6Y.ll.eM no COCTaBY 3THX COe.ll.HHeHHIf CY.ll.HTb 0 B'aneHT-

HOCTH HeMerannOB.

LITO >Ke KacaeTCH .MemaA/108, TO cpe.ll.J.I 06bI'IHbIX MeTannOB 60nbWHH-
CTUO HMelOT nOCTOHHHYIO BaneHTHOCTb H HBnHIOTCH MeTannaMH .lI.BYBaneHT-
HbIMH. BBH.lI.Y 3Toro, ecnH orpaliHtlHTbCH Ba>KHelfrnHMH 06bI'IHbIMH MeTan.

naMH, TO BaJleHTHOCTb HX 3anOMIIHTb HeTpY.ll.HO.

OlJ;HOBaJIeHTHbie MeTaJinbI - KanHIf 1(, HaTpHA Na, cepe6po Ag.
TpeXBaJIeHTHbie MeraJlJlbI - anlOMHHHIf Al H XpOM Cr.

I II U

nepeMeHHYIO BaJIeHTHOCTlt HMeIOT: lI'Ie,II.b - Cu H Cu H >Kene30 - Fe
III

/I Fe.

.l1BYBaJIeHTHbie - Bce npO'lHe MeTaJlJlbl, C I<OTOpblMH HaM nOKa npH-

.lI.eTCR HMeTb .lI.eno.

3anOMHHB npHBe.ll.eHHYIO Ta6nH'IKY H npaBHno COCTaBneHHH <popMyn, yKa-
3aHHoe BbIrne, MO>KHO nerKO Han:1CaTb ifJoP.MY/lY 01CllCAa JII060ro Me-

Tanna.

HanpHMep, .lI.nH Toro tIT06bl COCTaBHTb <POPMYJlY OKHcna xpOMa, nHUle>!

3HaK xpOMa Cr. flpHnOMHHaeM, '1ro XpOM TpeXBaneHTeH, H nHweM Ha.ll. 3Ha-

III

KOM xpOMa PHMCKYIO II.H<PPY TpH: Cr. PH.lI.OM nHrneM 3HaK KHCnOpO.ll.a, Halt
III II

KOTOpblM CTaBHM PHMCKYIO II.H<pPY .lI.Ba: CrO. B TaKOM BH.lI.e <POpMyna 6Y.ll.er
HenpaBHnbHa, TaK KaK TpeM BaneHTHOCTHM O.ll.HOrO aTOMa xpOMa 3.l1.eCb CO-

OTBeTCTBYIOT .lI.Be BaneHTHOCTH O.ll.HOrO aTOMa KJ.lCnOpO.ll.a. 3Ha'lHT, B COCTaB

MoneKYJlbI OKHcna BXO.ll.HT no HeCKO,1bKY aTOMOB xpOMa H KHCnOpO.ll.a. LIHcno
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aTONOB llOo'UKHO 6&1T& TaKOBO; '1T06&1 npOH3BelleHH6 BaneHTHOCTH xpOMa Ha

'1HeJlO aTOMOB 6h1J10 paBHO npOH3BelleHHIO BaneHTHOCTH KHCJIOpOlla Ha '1HCJIO

aTOMOB. HeTpYllHO co06pa3HTb, '1TO 9TO 6YlleT llOCTHtHYTO B TOM CJIY'Iae,
eCJlH MbI B03bMeM ltBa aTOMa xpm.ta H TPH arOMaKHCJlOpOlla. 06w.ee '1HCJIO

BaJleHTHocTelt llBYX aTOMOB xpOMa 6YlteT 6, H 06w.ee '1HCJlO BaJleHTHocTelt

Tpex aT()MOB KHCJlOpOlla 6YlleT TOH\C 6. 3HaIIHT, cpopMYJla OKHCJla xpoMa-
(:rj03.

OKHCJI&I MeTaJlJlOB C nocmoflH.H.oii BaJleHTHOCTblO Ha3b1BaIOTCR ot&ucu 

llJlR MeTaJlJlOB C nepeMeH.H.OU BaJleHTHOCTblO 8b/.CUl.UU ot&uceA, T. e. OKH-

ceJl, KOTOpOM MeTaJlJl HMeeT B&lCllIYIO BaJleHTHOCTb, Ha3bIBaeTCR TaKH\e

Ot&UCblO, a H.U3U1.IIU ot&llceA - 3a1C11CblO.

1111 III

TaK, CuO- OKHCb MellH H Cu O- 3aKHCb MellH.
III II II II

Fe203
- OKHCb H\ene3a H FeO - 3aKHCb H\e,1e3a.

YnplUKHeHHe. COCTaBbTe .pOPMYJlbI OKHCJlOB HH1Kellepe'lHC;leHHblX MeTaJlJlOB.

crapaRCb npHnOMHHTb HX BaneHTHOCTb RaHaYCTb H TonbKO aaTeM npOBepRR ce611
DO Ta6J1Ht[Ke Ha CTp. 96.

HC3HaKoMbie CHMBO.'1b1 MCTannOB HaIOltHTe no ra6J1HUe B KOHne KIIHrH.

BHaqalle CTaBbTe lIalt CHMDOJlaMH 060aHa'leHHR Ba.1eIlTHOCTeA. a aareM npo-

lteJlaHTe ynpaJKlleHHR DTOpOH pa] CHa'iaila. YlKe 6ca 060alla'leHHR BaJleIlTllOCTeli.

CnHCOK

HaTpHH
CBHHelt
UHHK
XpOM
Cepe6po
KanbnHII

MeT a JI,iI 0 B JI II

Ka:IHIt
AnlOMHHHIt
JKeJleao (OKHCb)
OJlOBO
Meltb (a8KHCb)
JKeneao (aaKHCb)

Y D P a ]I{ II e H H R:

MarHHIt

Meltb (OKHCb)
KaltMHII
HHKKeJlb

CTpOllnHII

3. OCHOBaHHH. rHllpaT&I OKHCJlOB MeTaJlJlOB COCTaBJIRIOT oc06b1ft KJIaCC

coellHHeHHft H HOCRT  Ha3BaHHe- OCHOBaRHH.

HeKoTopble OCHOBaHHR pacm80pUMb/. B BOlle, KaK ellKHftHaTp, H MorYT
OhlTb nOJlYl./eHb[ HenocpCllCTBeHH&lM coellHHeHHeM OKHCJlOB MeTaJlJlOB C BOlloft.
STH OCHOBaHHR Ha3b1BaIOT -  eJlOqH.

'EOJlblllHH!:TBO H\e OCHoBaHHft B BOlle He pQCm80pUMb/. H HenOCpellCTBeH-
HhiM coellHHeHHeM OKHCJlOB MeraJlJlOB C BOllOA He nOJlY'IaIOTCR.

I1l.e/lO'leU H3BeCTHO H.eMH.020. BalKHeftlllHe w.eJlO'lH:

EllKHA Harp NaOH eCTb rHllpaT
EllKoe KaJlH KOH " "

EllKaR H3BeCTb Ca(OH):I " "

EllKHft 6apHTBa(OH)j" ..

OKHCH HaTpHR (NajO)
" KaJIHR (KilO)
" KaJIbl1HR (CaO)
.. 6apHR (BaO)

Bce 3TH w.e.10I./H Ha3&1BalOTCR ellKHMH  eJJOqaMH,TaK KaK OHH CHJlbHO

pa3"bellalOT pa3J1H'IHble B w.eCTBa, KaK KOH\Y, llepeBO, 6YMary H T. n. ECJI!f

paCTBOp ellKolt LO,enO'lH nonuaeT Ha PYKY II ero He CMbITb, [(OH\Y Ha'lH-

HaeT w.MnaTb H MorYT nOJlY'IHTbCR R3BbI.

EllKHe w.eJlO'lH - Bew.eCTBa TBepllble, paCTBopHMbIe B BOlle. PaCTBopbl
HX npHJ.l.alOT JlaKMYCY CUH.IIU  8emHJlM, KaK rOBopRT, HMelOT  eJJO"HYIO
peaKl1HIO Ha JlaKMYC.

KpOMe eltKH)!: w:eJlo'lcll, lu,e.'10'lHble cBollcTBa HMelOT H HeKOTopble .lIPyrne BCUI,e-

CTBa, He JlBJlRIOII[HeCR rHltpaTaMH OKHCJlOB MeTaJlJlOB. KaK, HanpHMep. IIleJlOK. pauBop
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ltpeBecHolt JOJlhl. IlteJl,OK C{)lteP)KHT nonm KJC08, KOTOphllt H HMeeTUleJlO'lHbIe

CBoltcTBa. 3TH CBolt,cTBa UleJlOKa HJBeCTHhI OblJlH C HeJanaMHTHbiX BpeMeH, H 0,"

UleJlOKa npOHCXOltHT Ha3BaHHe .UleJlO'lb", Il{eJlO'lHble CBoHCTBa HMeeT TaKJKe COlta

Na.COa, npHMeHHeMaH ltJlII CTllpKH 6ellbH, H MHorHe ltpyrHe BemeCTBa, He JlBJlJlIO-

mHeCH CltKHMH UleJlO'laMH.

. Onb,m 1. D03HaKoMbTeCb C oopa3uaMH rn:e.'IQ'Ielt.
PaCTBOpHTe KYCOK e.ll:KOrO HaTpa NaOH HJlH ellKoro KaJlH KOH B BOlle

e/a npOOHpKH BO.ll:bI). PaCTBopeHHe HlleT OblCTpO 6e3 nOllorpeBaHHH.
B03bMHTe nY'IHHKolt KanJlIO paCTBopa H pa30TpHTe Me>K.llY naJlbuaMII

(CTapaHCb, 'ITOObl rn:eJlo'lb He nonaJla no.ll: HOrOTh) H celt'lac me XopOWO
BblMoltTe PYKY. MoRTe .11:0 Tex nop, nOKa naJlbUbI He nepeCTaHYT OblTb

CKOJlb3KHMH, HHa'le !\IOmeT pa310eCTb Komy.

DpHJleltTe K paCTBOPY J1aKMyca. OH CHHeeT. .

. Onblm 2. B300JlTaRTe C BOllOR raweHYIO (ellKYIO) H3BeCTb Ca(OH)2'
J13BecTb MaJlO pacTBopHMa B BOlle. DpOcpHJlbTPyRTe HeMHoro mH.II:KOCTH

H 4>HJlbTpaT HcnblTaRTe J1aKMYCOM. JIaKMYC CHHeeT. B03bMHTe OKOJlO 1 C..It a

pacTBopa Ha CTaKaH BOllbl H nonpooyRTe Ha BKYC. .

faweHaH H3BeCTb B CMeCM C neCKOM H BOllOR npHMeHHeTcH rJlaBHblM

oopa30M llJlH wTYKaTypKH CTeH.

KaK yme CKa3aHO, 60/lbUlUHCm80 OCHOBaHlIU B Bode He paCmBOpU..ltbl
H MorYT OblTb :nOJlY'leHbl TOJlbKO KOCBeHHblM oopa30M. COCTaB me HX TaKOB,

KaK. eCJlH 6b1 COOTBeTCTBYIOrn:He OKHCJlbI HenOCpe.ll:CTBeHHO COe.ll:MHHJlMCb
C BO.J:Otl.

TaK, HanpHMep, rHllpaT OKHCH !\IellH HMeeT COCTaB CU09H2' H,'IM CU(OH)2'
T. e. CuO + H20; COCTaB rH.l{paTa OKHCH l.{HHKa - Zn(OH)g, T.e. ZnO + H20;
COCTaB rH.l{paTa OKHCH a.'IIOMHHHH - A10aHs' HJlH AI(OHh, KaK eCJlH 6b1

npoHcxo.J:HJla TaKaH peaKUHH: AI 20a -f- 3H20 = AI 20,H, = 2AI(OH)J'
H T. .l{.

. '"

EC,'IH conOCTaBHTb <POPMYJlbI rH.II:paTOB OI<HCJlOB O.lUIO-, .ll:ny-, H Tpex-
BaJleHTHbiX MeTaJlJlOB

I II III

KOH, Cu(OHh, AI(OH)a'

TO Mb! 3aMeTHM, '1TO B COCTaB Kamlloro rM.II:paTa OKMCJla MeTaJlJla BXO.ll:HT

MeTaJln H rpynna 3.'IeMeHTOB(OH).
fpynny (OH) Ha3blBalOT rHJJ.pOKCMJI HJlH BOdHblU ocmamOiC. 3TO TQ,

'1TO OCTaJlOCb Obi OT. MOJleKYJlbl BOllbl, eCJlH Obi !llbI OTHHJlH OT Hee OJJ.HH
I I

aTOM BO.ll:OpO.ll:a. ECJlH Har/HcaTb <POPMYJlY BO.ll:bl B BM.II:e H(OH), TO BH.II:HO,

'ITO ZUdpOKCU/l OdH08a/leHmeH.
,

.

OTClO.II:a J1erKO COCTaBHTb <POPMYJlY rH.II:paTa OKHCH JIIoooro lIIeTaJlJla:

I I III III I

NaOH, Ca(OH)2' AI(OH)a H T. .11:.

Ynpa1KHCHHe. COCT8BbTe 1p0PMYJlY fH.IIpUOn OKHC.10B Tex IIICraJlJlOB, ltilH KOTO-

phIX BhI COCTaBJlH.1H 1p0PMY;IbI OKHCJlOB.

Co cnoc06aMH no,'IY'leHHR HepacTBopHMblX OCHOBaHHR Mb! BCTpeTHMcSI
HHme.

COOTBCTCTBYlOlIUle OCHOB.aHHHM 6e3BO.ll;Hble OKHCJlbI lIIeTaJlJlOB. KaK Na,.O,
CaO, CuO H T. .11;., Ha3b1Ba!OT

- ()CHOBHbI OI(HCJlLI.
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4. KHCJlOTbl. }(HCJIOTbI -YZO/lbHYIO H COa'tepHucmylO H S03'q,ocq,op-
JtylO HJIH, HHa'le, .uematjJoClftopHYIO, HPOa MbI nOJIY'lHJIH npH peaKu,HH
C BOllOR 'OKHCJIOB He.uema/l/108: yrJIepOlla, cepbI H q,ocq>opa.

TaKHM >Ke cn'OC060M, T. e. Hen'OCpellCTBeHHblM C'OellHHeHHeM C'O'OTBeT-

CTBYlOlllHX 'OKHCJJOB C B'OllOR, MorYT 6b1Tb nOJIY'leHbl H HeK'OT'OPble .lI.pYrHe
KHcnOTbI, KaK, HanpHMep, cepHall KHCJI'OTa H\lSO,. SToR KHCJI'OTe COOTBeT-

VIII

cTByeT cepHblR aHrHllpH.lI. S Oa- OKHCeJI, KOTOpblR o6paayeT cepa nOMHMQ

cepHHCTQr'O raaa:

S03 + HiO = H\lSO,.

CepHall KHCJIQTa TaKHM cnoco6oM H nOJIY'IaeTC!I Ha aaBQllax. O.ll.HaKQ
3TQ He e.ll.HHCTBeHHblR cnoco6 nOJIY'IeHHII KHCnQT. }(HCJIQTbI MQ_rYT nQJIY-
'1aTbCII H npH .lI.pyrHx peaKu,HIIX.

'OKHCJIbI, K'OTQPblM CQ'OTBeTcnYIOT KHCJIOTbI, H'OCIIT 06111ee Ha3BaHHe-

aHrHJJ.pHJI,bI KHCJlOT (aHni.ll.pHll 3HalIHT .6e3B'OltHbIR").
C'OnOCTaBHM q>OPMYJIbI Ba>KHeRnHiX KHcnOT H HX aHrHltpH.lI.'OB:

Kuc/lombt

CepHaR H2S04

CepiIHCtaR H!SOs
-YronbHaR H!COa

A30THaR HNOa

MeTacpoccpopllaR HPO.

AHZUOPUObt

CepHbllt SOs
CepHHcTblA SOs
YrollbHblA COs
A30TllbiA N80.
ct>occpoPllbiA PsO,

Hx OOblOellHbte HQ38aHUR

HeT

CepoHcTbllf ra3

Yr.1eKHCJJblii ra3

HeT

HeT

.llJI!I .lI.aJIbHeRwerQ c/leoyem 3anOMHumb q,QPMYJIbI 3THX KUC/lOm; q,'OP-
MYJIbI >Ke aHrH.lI.pHll'OB aanOMHHaTb HeT Heo6xQ.l{HM'OCTY., HX nerKQ BbIBeCTK

Ha q>QPloIyn KKCJI'OT, BbI'IKTa!l Ha HHX MbICJIeHHO BO.ll.Y, HanpKMep:

H\lSO, - HiO= SOa.

ECJIH B KHCJIQTe O.ll.HH aTQM BQJI,QPQJI,a, TQ .lI.JIII BbI'IHTaHHR BO.lJ.1oI HY>KHQ
B3RTb .lI.Be MOJIeKYJIbi KHCnQTbI; HanpKMep, aHrH.lJ.pH.lI. MeTaq>Qcq,oPHQR KHCJIOTbi

HaXO.ll.HM TaK:

2HPOa
- H

20 = P\1°1 ,

HeKOTQPbIe aHrH.lJ.pH.lJ.bI MQrYT npHcoe.lJ.HHHTb H OltHY H HeCKO/lbKO .MO/le-

I&'/l 80061, 06pa3Y!I HeCK'OJIbKQ pa3HbIx KHCJIoT. TaK, HanpHMep, q,QCQ:lQPHblR
atirH.lJ.pHlt P\lOI' KPQMe MeTaQ:lOc<fIQPHQR KHCJIQTbI HPOa , o6pa3yeT ellle

QP'TOQ:lOCQ:lOpHYIO KKCJIQTY HaPO" KQTOpa!l COQTBeTcTByeT q,QCq,OpHOMY
aurH.lI.PH.lJ.Y, coellHHeHHoMY C TpeMR MQJIeKYJIaMH BQ.lI.bI:

P,OI + 3H20 = HsP\lOs = 2H3PO,.

Ha npaKTHKe 3Ta KIiCJIQTa nOJIY'IaeTCR KHnR'IeHHeM HPOa C BO.lJ.QA:

HPOa + H\lO = H3PO,.

0pTQq>QCQ:lOpHaR H MeTa<pocq>OpHaB KHCJIQTbI - TBep.lI.bIe BellleCTBa,

XOP'OlllQ paCTBOpHMbIe B BO.lJ.e.

ECJlu .naHHbIA 9J1eUeOT 06pll.3yeT neCKOJlbKO auzuopuOO'. TO HX Has.aHUR pa3-
JllIllaJOTCIl cyt/JtjJUKcaMU fait 1Ke. xi-It " BUBbUB COOTBeTCTSYIOID.HX KHCJJOT.

.



,HanpHMep:
CepHbIfi aHrHJlpHJl. so. Cepllall KHCJlOTa H2SOt

CepHucmblA allrHJJ.p,Hlt SO:l Cepllucmall .KHc.l0Ta H2SO.
A30THbiA 'aHrHltPHlt NaO. A30THall KHCilOTa HNO.
A30TucmblA aHrHltPHlt N20. A30Tucmall KHCJlOTa HNO.

Dce 'lUOpambl OKUCIlOBHe.Mema/l/lOB omHOCRmCH K K/laccy KUCllom.

Cne.n.yeT OTMeTHTb, '1TO HeIlb3H CKa3amb Hao6opom: KHcnOThI- 3TO rH.zlpaTbI
OKHCJIOB" HeMennnOB, TaK KaK cyw.eCTByeT MHoro KHcnoT, KOTophie He

HBJIHIOTCH rHJI.paTar.1H OKHcn,oD HeMeTannOB. TaK, eCTb lI.enhiA pH.n. 6eC,KUC-
llOpOOHblX KUCllom, T. e. He co.n.ep)/(aIlUfX KHcnopo.n.a, KaK, HanpHMep:

COIlRHaH KUC//Oma HCI, cepOBooopOOHaH KUClloma H2S H .n.p.

}{HcnOTbI, KOTOPbIM COOTBeTCTBYIOT aHrH.n.pH.n.bI, Ha3h1BaIOT KHCJlOpOAHWMH
KHCJlOTaMH.

}{HcnoTbI COCTaBnHIOT OC06b1A KnacC XHMH'IeCKHX coe.n.HHeHHIT. HeH3MeH-
HOlt '1aCTblO Bcex KKcnOT HBnHeTCH BOOOpOO H. KpOMe Toro, KHCJIOTbl HMelOT

pA.n. 06W.HX CBOACTB.

.' Onwm. TIpH nOMow.H CTeKnHHHolt nanO'IKH B03bMHTe B np06HpKH
no O.n.HOIt Kanne 3arOToBneHHhlX, npeno.n.aBaTeneM paCTBOpOB pa3nH'IHblX

KH JlOT, npHneltTe no 1/2 npo6HpKH BO.n.bI, B360JlT3ltTe H O.ll.HY KannlO pac-

TBopa nonpo6ylhe Ha BKYC. BKYC - KHcnbl,lt

npHJte Te't< paCTBOpaM pa3J1H'IHblX KHCJlOT q>HOJleTOBOro paCTBopa Jla.K-
Myca: JIaKMYC KpaCHeeT. .

KHCJlOThi 3TO BO.ll.Opo.n.Hble coe.n.HHeHHR, B KOTOphiX BO.ll.OpO.ll. Mo)/(er

aaMel«ambCH .MemaIlIlO.M, KOTophie HMelOT 06b1'1HO 60Jlee HJlH MeHee KUC-

/lblil BKYC H npH.n.alOT JIaKMYCY KpaCHblii qBem, HMelOT KUCAj1l0 peaKqulO
Ha JIaKMYC.

-KpOMe roro, xapaKTepHhlM CBOItCTBOM Bcex KHCJIOT RBJIReTCR cnoc06Hocmb

OOpa30Bamb COIlU.

COJIb no CBoeMY cocTaByecTb np YKT3aMew.eHHR BO.ll.Opo.n.a KHCJIOThi
MeTaJlJIOM.

BonpOCbI JJ.JUI nOBTOPEHI1 .

1. npH KaKHX peaKUHIIX nOJlY'IaIOTCII OKHCJlbI? npHBeltHTe npHMephl.
2. K8K nOJlY'I8IOTCH OKHCJlhl 9J1eMeHTOB, KOTopble C KHCJlOpOltOM HCnOCpeltCTBeHHo

lie COeltHHIlIOTCII? npHBeJJ.HTe npHMepbl.
3. K KaKoMY THny OKHCJlGB OTHOCHTCII 60JlbWHIICTBO OKHCJlOB MeTaJlJlOB?

4. ct>OPMYJlhl OKHCJlOB HHKKe.ll1 NiO, NiaO.. KOTOpblA H3 9THX OKHCJlOB c.le.nyeT
Ha3DaTb OKHCblO HHKKeJlII?

5. KaKHM 06pa30M MO)KHO OTJlH'IHTb paCTBop KHCilOTbi OT paCTBopa  eJlO'lH?
6. Ilepe'lHCJlHTe B8)KHeltwHe  eJlO'lHH npHBeltHTe H1 q.OPMYJlhL
7. 4TO TaKoe oCHoBaHHe?
8. KaK onpelteJlHTb BaJleHTHOCTb 9J1eMeHTa?
9. 4TO TaKoe rHltpOKCHJI?

10. Ilepe'lHCilHTe B8)KHeAwHe KHCJlOTbi - KHCJlOpoltHbie H 6CCKHC,10pO.lUlbie.
11. Ilepe'lHCJlHTe 06 HecBoficTBa KHCJlOT.
12. BbiBeltHre q.OPMYilY 60pHoro aHrHltpH)1a H3 q.OPMYJlbI 60pIJofi KHCJlOTbi

H.BO. H cpOPMYJlY XJlOpHOrO a rHltPHltaH3 q.OPMYJlbI XJlopHoA KHC.l0Tbl HCIOt.

5. 83aHMOJJ.eAcTBHe KHCJlOT C MeTaJlJlaMH. COJIK. C peaKlI.HeR Me>KltY
KHCJlOTOIt H MeTaJIJIOM Mhi Y>Ke OT'IaCTH 3HaKOMbI, - MbI nOJlb30BaJlHCb 3TOit

peaKlI.Helt .n.JIR nOJIY'IeHHR Bo.n.opo.n.a.

Tenepb H3Y'IHM 3TY_ peaKlI.HIO 60JIee llo.n.po6HO, B3RB paanH'IlILleKHCnoTbI
Hpa3J1H'IHble MeTanJibl.
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. Onwmw. B npot'hlpKH C pa36aBJleHHblMH paCTBOpaMH KHCJfOT CepHOa,
CO/tRHOa H .MematjJOCfpOpHOii nOJlO>KHTe He60JlbWHe KOJlH'IeCTBa KaKOrO-J1M60

MeTaJlJla, 1fanpMMep UMHKa Zn, H no Bbll1eJleHHIO ra3a Ha6J1lOl1aItTe, Hl1eT J1H

peaKUMII. ¥lcnblTaltTe ra3 ropHlllelt J1Y'IMHKOIt; HaOJllOl1altTe Bbll1eJleHHe 'tenJla

npH peaKltMH H OTMeTbTe, KaKHe H3 B311TbiX KHCJlOT peampYIOT HaH60Jlee

CMJfbHOH KaKlfe- HaH60Jlee cJla60. TaM, rl1e peaKltMII Ml1eT O'leHb cJfa60,-
CJferKa HarpeltTe.

nOJlO>KHTe B npooHpKH He60JlbWMe KOJlH'IeCTBa pa3J1M'IHblX MeTaJJ.'IOB,
Bbll1aHHblX npenOl1aBaTeJleM, HanpHMep, a/t1QMllHUR AI, :JfCe/teaa Fe, MaZH.UR

Mg, .MeOU Cu, CSUH.14a Pb. npHJleATe BO Bce np06HpKH no 1/1. np06HpKH
COJfIlHoA KHCnOTbl H Ha6nlOl1altTe, rl1e peaKltHII Hl1eT HaHOOJlee 3HeprH'lHo.
Ecmt MeTaJlJl He pearHpyeT C KHCJlOTOIt, - cJlerka nOl1orpeATe.

To >Ke npOl1enaltTe C cepHolt M MeTaQ>ocQ>opHolt KHCnOTaMH.

Ol1HY M3 npooHpoK, rl1e peaKUMII HlteT XOPOWO, OCTaBbTe CTOIITb, 'nOKa

He aaKOHqHTCR peaKltHII. OTQ>HnbTpyltoTe HeCKOnbKO Kanenb mMl1KOCTH Ha

CTeKJIblWKO H BblnapbTe. nOJlY'leHHbllt OCTaTOK, CO/tb, - npo:nYKT, KOTOpli1A
nonyqHnCRnpH 3aMellleHHH B0110p0l1a KHCJlOTbI MeTa,1nOM. Conb paCOTBO-

peH;! B BOl1e, TaK KaK MbI, 6pa.1H KHcnOTY, pa30aBneHHYlO 801101t. .

OnblTbI nOKa3b1BaIOT, '1TO H3 B311TblX HaMH KHcnOT cepHall H conliHaR-

cu/tbHble KHcnOTbI, CHnbHO l1eltcTBYlOlllHe Hil M Ta.iInbl, MeTa oc4IopHIIIIme
KHCJlOTa -KHCnOTa t/tatJaR, Mel1J1eHHO peampYKunaR C MeTannaMH.

KpOMe Toro, H MeTanJlbl no OTHoweHHIO K Ol1HoA H TOIt >i<e KHCJlOTe

Bel1YT ceoll pa3nH'IHO. Ol1MH H3 B311TblX MeTaJlJlOB - Mel1b - COBceMHe BeTY-
naeT B peaKUHIO c pa:roaBn"eHHblMH KHCJlOTaMH, OCTanbHble >Ke 06na1131OT

pa3J1H'IHolt aKTHBHOCTblO --,- Ol1HH pearHpYIOT C KHCJlOTaMH O'leHb cHnbHO,"

l1pyrHe
- cna6ee. ¥l3 B311TblX HaMH MeTanJlOB HaH60nee 3HeprH'IeH MarHHA,

KOTOpblA BblTeCHlieT B0110p0l1 oe3 HarpeBaHHII )(a>Ke H3 cJlaooA MeTaQ>OC-
Q>opHoA KHCJl6TbI.

MeTann, Bcrynall B peaKltMIO C KHCJlOTOA, BblTeCHlieT B0110p0l1 H3 KHCJlOTbI.

06pa3yeTcR COJlI> 3TOro MeTanna H KHcnOTbI. HanpHMep:

Zn + HiSOi
- ZnSOi + Hi

Cep,HIJI CepHOI(HHKOBIJI
KRCROTa conb

Zn + 2HCI - ZnCl\J + HI!
COJISHIJI COJIb - XJlO-

KRCJlOTa pHCTIoIH ItHHK

Zn + 2HPOa
- Zn(POs)1! +H\J

lIeTa4loc4IopHali lIera4Joccjlopoo-
KHCJlOra ItHHKOBas COJIb

2Al + 6HCl - 2AICl a +3H\I
COJltlHBR COJIb - XJlOpHCTloIii
KHCJIOTa aJiIOMHHUH

Fe + 2HCl - FeCI\I + H\I
COJISHaR CO Jib - XJlOpRCTOe
KIICJlOTa JKeJle30

Mg + 2HCl - MgCl\J + H\I
COJIRHali COJIb - XJlopnCTIoiA
KHCJlOTa KUHllH

nOD.06Hble >Ke peaKltMHnpOHCXOltliT H B l1pyrnx cnY'laIlX, npH'IeM no.'IY-
'1aIOTCII COJIH H BO.ll.OpOl1.

CPOp.My/ty Ka:HCooii conH MO>KHO paCCMaTpHBaTb,' KaK COCTOHIllYIO U3 osyx
'4acmeii: 1) MeTanJia H 2) qaCTH, OCTaIOllleltCIi OT KMcnOTbI nocne 3aMeHbI
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ee BO.IIOpO.IIa MerannOM. 3ro raK HaSblBaeMbift KHtJlOTHhtA 'OCTaTOK.

B HH'meCne.!lYlOlllHX npHMepax KHcnOTHblA OCTaTOK BbI.!leneH mHpHblM lllpHCPTQM:

HCI NaCI
COJlBII8B KOCJlOT8 XJlOpOCThiA H8TpnA

HNOa KNOa
830TH8!! ItBc",ora 830THOK8.10e88B

COJIb

HiSO&
cepR8B KOC",OT8

CaSO&
cepHOK8J1bUOeB8B

COJlb

t.{Hcno aTOMOB BO.!lOpO.!la KHcnOTbi. 3aMelllaeMbiX MeTa.'InOM, Onp'e.IIMReT
saneHTHOCTit KHCJlOTHOrO OCTaTKa. OCTaTKH (NOs) H (CI), cOOTBeT(;TBYIO-
lllHe a30THoA KHcnOTe HNOa H conRHoA KHcnOTe HCI, O.!lHOBaJleHTHbl.

OCTaTOK (SO&). cooTBeTcTBYlOlllHA cepHoA KHcnOTe H\lSOf' - .!lBYBaneHTeH
H T. .II.

DbiBalOT KHCnOTHbie OCTaTKH H Tpex- U 'IeTblpeXBaneHTHble, HO C COOTBeT-

CTBYlOlllHMH KHcnOTaMH Mbi nOKa HMeTb .!leJlaHe 6Y.!leM. KHCJlOTbi C OltHO-

BaneHTHbiM OCTaTKOM Ha3b1BaIOT 'IaCTO O.!lHOOCHOBHblMU, C .!lBYBaJleHTHblM-

.!lBYOCHOBHblMH U T. JI. OCHOBHOCTb KHC.IIOTbi onpeOe.llRemCR ftUC.llO.M

amO.M08 8000pooa, Komopble .Mo ym6blmb 3aMetJ4eHbl .Mema.ll/lO.M.

Cne.IIyeT OTMeTHTb, 'ITO CYlllecTByeT uenbiA pR.!l KUC.IlOm, B COCTaBKOTopblX
8xooum KUC.IlOpOO H KOTopble, O.!lHaKO, He R8.IlR1OmCR zUopama.MU aHZUOpu-
008, T. e. COe.!lUHeHHRMH OKHCJlOB C BO.!loA. DpHMepaMH TaKHX KHcnOT MorYT

6b1Tb TaK Ha3b1BaeMbie OpZaHU'leCKUe KHCJlOTbI, KaK YKCYCHaR KHCJlOTa

H,C\lO" CO.!lepmalllaRCR B YKcyce, R6nOllfiaR KHCJlOTa H6C&0., CO.!lep>KalllaRCR
B R6nOKax, CTeapHHOBaR KHCJlOTa H36CUO\l (06b1KHOBeHHblA CTeapH", "3

KOToporo .!lenalOT CBellH) U T. n.

3TH KHcnOTbi OTnHlIalOTCR ellle TeM, 'ITO B HHX B 60nblllHHCTBe cny"aeB
TonbKO 'IaCTb aTOMOB BO.!lOpOlta MomeT 3aMelllaTbCR MeTaJlJlOM C 06pa30-
BaHHeM conH, T. e. HX OCH08Hocmb .MeHbUle, 'le.M 'lUC.IlO amO.M08 8000pooa.
TaK, B YKCYCHOA H B CTeapHHOBoA ,KHcnOTax TOJlbKO O.!lHH aTOM BO.!lOpO.!l 

3aMelllaeTCR MeTanJlOM - 3TO KHcnOTbi O.!lHOOCHOBHble; B R6no'lHoA KHcnOTe

TOJlbKO .!lBa aTOMa - 3TO KHCJlOTa .!lBYOCHOBHaR.
MbI 6Y.!leM H306pamaTb nO.!l06Hble KHcnOTbI, BblHOCR BO.!lOpO.!l. cnoco6HblA

3aMelllaTbCR MeTaJlnOM, 3a CK06KH:

YKCYCHaR KHCJlOTa

H6nOllHaR ..

CTeapHHOBaR ..

- H(HaC\l02)
.. H\I(H&C .o.)
.. H(H3IC I8O\l)

3HaR BaJleHTHOCTb MeTaJlna U BaJleHTHOCTb KHCnOTHoro OCTaTKa. HeTPY.!lH(:)
COCTaBHTb <POPMYJ1Y COOTBeTCTBYlOllleA COJlH, C06J1IO.!laR Te me npa Hna.
KOTopble MblYCTaHOBHJlH .!lJlR COCTaBJleHHR <POPMYJI OKHCJlOB Ii rH.!lpaTOB

OKHCJlOB MeTaJlllOB. TaK, HanpHMep, <POPMYJ1b1 cO.'IeA B BbllllenpHBe.IIeHHblX

(CTp. 101) paBeHCTBaX peaKu,HA COCTaBJleHbI CJleJIYlOllll1M 06pa30M:
1111 III III

ZnSO" ZnCI\I' Zn(POa),.

ECJlH B3RTb CO.1H OpTOcpoC<pOpHOR KHCJlOTbl HaPO,. TO UX' <POPMYJlbI
COCTaBJlRIOTCII. TaKHM 06pa30M:

I III II III III III

KaPO&, Cas(PO,)" AIPO, U T. .!1.
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HapsaHUR cOllett KHCJlOpO.D.HIIIX K3cnOT cnaralOTCII 8a RaaBaHH!!' K!H JlOTLT,

KOTOpO .D.aHRa!! conb COOTBeTCTByeT, 8 83 H33BaHHII MeTanna, HarrpHMep:

cepHOllHHKOB311 conb ZnSO., yrneKanbllHeBall COnb CaCOa, a30THOHaTpHeB3!1
conb NaN0

3 . HHOr.D.a npHMeHRIOTCR H TaKHe Ha3BaHHR: cepHOKHcnlllA llHHK,
yrneKHcnblA KanbllHtt, a30THOKHcnbItt HaTpHtt. Mill 6Y.D.eM rronb30naTbCR

06w.enpHHRTIIIMH HaaBaHHRMH nepBoro THna.

Ha3BaHHR coneA 6ecKHCnOpO.D.HbIX KHcnOT, COCTORW.HX H3 BO.D.OpO.D.a
8 HeMeTann3, KaK conRH3R KHcnon HCI, CepOBO.D.OpO.D.HaR H SH T. n.,

C.'13raIOTCR H3 Ha3BaH"!! HeMeTann3, B3RToro B BH.D.e npHnaraTenbHoro, 8

!f3 Ha3BaHHR MeTanna: xnopHcTbltt HaTpHA N3CI, xnopHCTbIA K3nbllHIt CaCti'
cepHHCTbIA llHHK ZnS.

Ynpa1KHeHHe. npO'lHTaltTe H83BallHR CJle.nyIOIII.HX cOJlelt. 0 Ha3BaHHllX MeTa.'I-

1I0B CDpaBJlsATeCh B Ta6.'IHl{e H8 CTp. 59, 0 Ha3B8HHRX KJlCJlOT - Ha CTp. 99 H 100.

K2S04 FeSO, MgS NaPO, AICls

NaNOs NasSO, MgSO, CaSO, AI2S,
ZnSO AgCl MgSO, B8CO, lnCI.
MgCOs C8(NO.)s Al(NO.>a Ag.SOs HgSO,

KpoMe HaY'lHblx Ha3BaHHA, .D.nSl MHOrHX coneA coxpaHHnHcb ew.e CTa-

pHHHble, 06111.D.eHHble HaaB3HHR, KaK, H3npHMep: KynopocbI (CuSO" cepHo-
t.leAHa9 conb- Me.D.HbIA Kynopoc H FeSO., cepHomenf3HaSl conb - >Kene3-

Hblil Kynopoc), 'cenHTpa (KN03 , a30THOKanHeB3.11 conb), cO.D.a(Na;JC03, yrne-
HaTpHeBaSl conb) H ltpyrHe.

YnoMnHeM eIIl.e: nOTaw (K.COs, yrJleR8J1HeSaR COJlh), JlRnHC (AgNOs' a30THO-

cepe6pSJllaR COJlh), cYJleMY (HgCI2, XJJOpH8R PTYTh). HeKoTophle COJIH H83b1SaK>TCR
no HMel1H yqeHOrO, OTKpblowero lt8HHYJO COJlh, KaK 6epTOJleTOB8 COJlh (KCIOs,

XJlOpHOBarOKaJlHeB8R COJlh), rJlsy6epoBa eOJlh (Na2SO" eepHoHaTpseBaR eOJlh); no

MeCTY DOIIY'IeHHR, HanpHNep: 'IHJlHAcKaR cellHTp8 (NaNOs, 830THOHaTpHeBSR eO!lh):
no neKoTopblM xapaKTepUbiM CBOItCTB8M, KaK rOphKaJI COJlh (MgSO" cepHOMarnHeBaR
eOilh).

,

Be06xoltHMO OTMeTHTh, 'ITO B XHMH'ICCKOR JlHTepaType 'IaCTO BCTpe'laIOTCR Ha.

3BanHR eOJleR TpeTbero THna (mm60.'Iee paI{HOHaJlbHhle). 3TO - Ha3BaHHR, nocmpoeH-
Hble no o6pa3qy UHocmpaHHblX Ha3BaHuii. rlte 3a oeHoBY 6epYTcR Jl8THHCKHe
Ha30aHHR KHC.'IOThI H MeTaJlila, HanpHMep: cepH0HaTpHeBaR COJlh N8.S0, MO)KeT 6b1Th

Ha3BaHa - cy.'IbcpaT HaTpHR HJlH H8TPHA-cYJlhcp8T (aUHltYM CYJlhltlypHKYM-eepHas
KHCJlOTa), a30THOHaTpHeoali NaNOa

- HHTpaT H8TPHR Hlln HaTpHA-IIHTp8T (aJ(H.nyM
HHTPHKYM

- a30TH8R KHCJlOTa) H T. It. npHBOltHM ltJlR cnpaBoK no.u;06uble Ha3B8HHil

cOJleR BaJKHeAwHX KHCJlOT:
.

A30THoR HNOa
-

HHTpaTbi
A30THCTOA HN02

- IIHTpHThI
MeTacpoccpopHOA HPOa

- MeTacpocljlaTbi
XllopHoBaTHcToA HCIO- rHDOXJlOpHTbI
XJlOp.HCTOA HCIO.- XJlOpHThI
XJI()pHOBaToH HCIO. - XJJoparbi
XiJopHoA HCIO, - nepXJlOpaThI
CepHoA H2SO, - eYJlhltlaTbi
CepHHcToA H2SOa

- CYilhltlHTbI
YrOJlhHOH H2COa

- Kap60HaTbI
KpeMHHeBoH H2SiO. - CHJlHKaTbI

XpOMOBOH H2CrO, - XpOM8TbI

D.nR Toro '1T06111 HanpaKTHKoBaTbcR B COCma8.lleHUU t/JOp_UYA conett no

H33BaHHIO, Cne.D.yeT CHa'iana COCTaBnSlTb 4JopMynbl coneA pe3 paSeHCTBa

peaKllHH, npHHHMaH BO BHHMaHHe TO bKOBaneHTHOCTH MeTannOB H KHCnOT-

IibiX OCTaTKOB.

OpToltioecpopHolt HaPO, - cpoccpaTbI
MapraHI{OBoA HMnO, - nepMaHraH3TbI
YKCYCHOA H(H;jC20a) - al{eT8TbI

MypaBhHHoH H(HC0.) - cpopMHaThI
llJ,aBeJleBOH RaCaO, -c- OKC8J1aTbi

CTeapHHoBoH H(HaoCI802) - cTeapaTbi
COJIRHOH HCl- XJlOpHJJ:bI
nJlaSHKOBOH HaFa

- cpTOpHltbi
6pOMHCTOBOltOpOltHOH HBr- 6pOMHltbl'
CHHHJlhHOR HCN- I{H3HHltbi

CepOBOltOpOltHOH H.S - CYJlhltlHJIbl
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YnpalKHeRHe. COCT8UbTe ttJOPMYJlhI CJle)1ylOll1HX cOJleA:

1. CepHOMeltll311 7. Yr;Iecepe6plluall 13. <t>oc4>opnoxpoMoBall
2. A30TnOltHHKOBaa 8. A30Tn063pHenall 14. XnopHcThiH l\HIIK
3. CepH01Kelle3Hall 9. CepHoM3rHHeaall 15. CepHHcTblH cDHHeq
4. A30THOa.lIOMHHHeBall 10. CepHol\HHKOB311 16. CepHoCBHHl\Onall
5. YrlleBaTpHen311 11. YrJleKaJlHeBall 17. CepHoXpOMOnall
6. CepHOK3ilHeBall 12. YrJleKaJlbl\HeBaII 18. XJlOpHblA XpOM

Ha3BaHHH cOJleit MeTaJlJlOB C nepe.MeHHo(i 8a/leHtnHOCmblO pa3J1H'IaIOT(;!I

CJleAYIOIJ.1I1M 06pa30M: COJIH 6eCKHCJIOP9AHblX KHCJlOT pa3J1H'IaIOTnO O OH-

'taHUIO npU/laZame. b1tOZO:
1111

FeCls
- XJlOpHOe meJIe30

II J

FeClg
- XJlOpHCTOe meJle30

II 1

CuClg
- XJlOpHaH MeAb

1 1

CuCl - XJlOpHCTaH MeAb H T. .11:.

COJIH .l1pyrHx KHCJlOT pa3J1H'IaIOT npH6aBKoit CJlOB "OKHCHaH COJlb", HJlH

"COJIb OKHCH". - .11:.'111 COJleit MeTaJlJlOB C Bbicilleit BaJleHTHOCTblO H
II 3aKHC-

HaH CO.'lb", HJlH "COJIb 3aKHcH", - AJiH cOJleit MeTaJlJlOB C HH3Illeit Ba,leHT-

HOCTblO.

Hil.npHMep, CuSO.- OKHCHaH cepHoMeAHaH COJl&, HJlH cepHOMe.ll.HaH COJl&

OKHCH, FeSO. - 3aKHCHaH cepHOmeJle3HaH COJlb, HJlH tepHOmeJle3HaH COJl&

33KHCH, Feg(SO.)s OKHCHaH cepHOmeJle3HaH COJlb, .HJlH cepHOmeJle3HaH CO.1&

OKHCH H T. .11:.

Ynpa1KHeHHe. COcT3BbTe cpOPMYJlbI c.le)1yIOll1HX cOJlefi:

J. CepHOMeltHall,OKHcHas 11. OpTo4>ocq.opr:ocepeO- 21. YrJle6apHeBaa
2. A30THol{HHKoB8a p11H8J1 22. CepHoxpoMoBaa
3. XIIOpHCTbllt aillOMHHllii 12. A30THOK8J1HenIlJl 23. YKCYCHOCBHHUOB311
4. CepHoKllilHeB3J1 13. YKcycn01KeJreanall, 3a- 24. A30THOMe.ltHIIII, OKHC-

5. Oprocpoc.popH01KeJlea- Kllcnas lIall

Has, OKHCH8S 14. CepHHcTbllt HaTpHIt 25. XiiopHoe 1KeJleao

6. YrJleHnrpl!eUas 15. CepHHcToHaTpHenall 26. XJlOpHCTOe 1KeJle30

1. CepHHCTOMeltHall, 3a- 16. CepHoHaTpHeBaa 27. CepllHcThlii MapraHeu
KHCHall 17. YrJleKlinbrU1enas 28. CepHOM8rHHeBaa

8. X,lopnllll Meltb 18. YrneKanHeBa!l 29. CepHO>Ke.le3Ua!l, 3a-
9. CepHHcThifi 611pHH 19. XJlOpHCTblH CBHllel{ KHCHall

10. Mera.pocq.opHOKaJlb- 20. OpTOcpoccpopnOKIIJlb-
I{HeB8!1 I{HeB311

npH 3aMeIJJ.eHHH BO.ll.OpO.ll.a KHCJlOTbi MeTaJlJlOM 6b1BaIOT CJlY'IaH, KOr.ll.a

MeTaJlJl 3aMeIJJ.aeT He Bce aTOMbi 'BO.ll.OpO.ll.a, a TOJlbKO 'tacmb UX. HanpHMep,
HaTpHit Na H cepHaH KHCJlOTa HgS04' KpOMe COJIH Na S04'06pa3YlOT eIJJ.e

COJIb NaHSO., r.ll.e TOJlbKO OAHH H3 ABYX aTOMOB BOltOpO.ll.a 3aMeIJJ.eH MeTaJl-

JlOM. nO.ll.06Hble me COJIH H3BeCTHbi H .lI.ilH .lI.pyrHx KIICJlOT. 3TO TaK Ha3b1-

HaeMbie rH.lI:pOCOJlH, HJlH KHCJlble COJIH. B OTJlH'IHe OT rH.I1pOCOJleit, COJlH,
r.ll.e BeC& B0.l10pO.ll: KHCJlOTbi 3aMcIJJ.eH MeTa,1J10M, Ha3b1BaIOT HOpMaJlbHblMH
COJl!lMH UJiH CpeOHU.MU CO/lR.MU..

YnpaWHeHHe. COCT8BbTe 4>OpMy.lb1 COJle": fH.1!pOCepHOCepe6p!lHaS, rHltPoyrJle_
H8TpHeBa!l, riI.ltpOCepHOK8J1HeB3H.

ECJlH KIICJlOTa .I1BY- HJlH MHorOOCHOBHaH, TO npH 06p330BaHHH COJIH 'IaCTb
aTOMOB B0.l10p0.l1a B MOJleKYIleKHCJIOTbi MomeT 6b1Tb 3aMeIJJ.eHa O.ll.HHM MeUJI-
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1/014, 'IaCTb - .llpyrHM; TIo.'1Y'laIOTCR TaK H33b1BaeMbIe JJ;BoAHble COlin. Ha.

//11 /1111/

"PHMCP, KNaSOi
- .llBofiHaR ccpriOKaJIHCBOHaTpHeBaR COJIb, NaCaPOi

-

,

/11/11

D.BoI\HaR oPToi!>occpopHoHaTIHicBOKaJIbl(HeBaR COJIb, KAI(SO4) - .II.BofiHaR

cepHOK JIHCBOaJIIOMHHHCBaRCOJIb, HHa'ie Ha3b1BaeMaR "KBaCl(bI".

Ynpa1KHeHHe. COCTaBbTe 1jJ0PMYJlbI CJle.IIYIOInHX .IIDofiHblX cOJlefi: yrJleKQJlHeBO-

cepc6pRHaR, OPTQcpOcljJopHoHaTpHeBOl{HHKOBaR, c,epHOHaTpHeBoxpOMOBaR.

HaY'IHBUlHCb COCTaBJIRTb cpOPMYJIh/ COJIeJ:l, nepcJ:l.n:CM Tenepb K paCCMO-

TpeHHIO pa3JIH'IHh/X peaKUHJ:I 06pa30BaHHR COJIclI:.

6. 8aaHM0J1eAcTBHe Me)l(J1Y COJIbiO H MeTaJlJlOM. TIO.ll.06HO TOMY
KaK MCTaJIJI 3aMCllI.aCT B KHCJIOTC BO.ll.OpO.ll., MCTa.'1JI MomCT 3aMelll.aTb B COJIH

.n.pyrofi MeTaJIJI.

. Onblm 1. HaJIcJ:lTc B .II.BC np06HpKH .11.0 nOJIOBHHbI pacTBopa CCpHO.

Me.llHOfi COJIH, HJIH MC.llHOrO Kynopoca, CuSO,.
B O.ll.HY np06HpKY nOJI01KHTC HCCKO.'1bKO KYC04KOB UHHKa, B .II.pyrylO-

Bh/'IHll{CHHblJ:I rB03.11.b H meJIe3Hh/X OnHJIOK (rB03.11.b 6epeTcR .II.JIR Toro, 'IT06h/

.nY'llllC BH.D.eTb c,lIofi Bh/.II.eJIHlOllI.d\cii Me)!.H). TIp06HpKH BCTpRxHBaJ:lTe .11.0 Tex

nop, nOKa CHHHfi UBeT Me.llHOrO Kynopoca He npOna.ll.CT.

TIpOq>HJIbTpyfiTe paCTBopbl H 06paTHTe BHHMaHHe Ha HX UBeT. PaCTBOp.
r.ll.e BCTpR?CHBaJICR UHHK, 6eCUBeTeH. PaCTBO!>, r.ll.C BCTpRXHBaJIOCb)f(eJIC30,

CBCTn03eJIeHOrO Ll.BCTa. .

CHHHfi UBCT paCTBopa MC.II.HOrO Kynopoca npona.naCT nOTOMY, 'ITO WiHK

" meJIe30 BblTCCHRIOT H3 Me.nHoro Kynopoca MC.nb, 06pa3YR COJI" cepHoR
KHCJIOTbI:

Cuso, + Zn= ZnSO, + Cu

Cuso, + Fc= FcSO, + Cu.

UHHI<OBblJ:I Kynopoc ZnSO,- 6CCLl.BCTeH. )l{CJIC3HblJ:I Kynopoc FcSO, -

CBeT.'103eJIeHOro UBcTa.

Me.nb oca>K.D.aeTCH Ha UHHKe HJIH Ha1KeJIC3C. a OT'IaCTH Bh/.nCJIReTCH

B BH.ne XJIOnbeD.

TIO.ll06Hble mc pcaKUHH 3aMell{CHHR H.nYT MC1K.ny UHHKOM H a30THOCBHH.

UOBO'J:! COJIblO, Mem.llY MC.nblO HXJIOpHOII: PTYTblO HgCli. MCm.ll.Y MC.nblO
H a30THocepe6pRHoJ:l COJIblO;

3a.n;a'la. HanHwHTe paDeHcTBa rrepe4HCJleHHblX pCaKl(Hfi.

. Onwm 2. BJIcJ:lTeB CTaKaH 20 c.u
3 0,4%

-ro pacTBopa YICCYCHOC8UH.
 o8oiiCO/lU, .llO.lcl1Te BO.n:O'J:! n04TH .llOBepxy H pa3MclllafiTe.

Ha KpaH CTaKaHa nOJIO)f{HTe JIY'IHHKY H nOBCCbTe Ha JIY'lHHK}" nJIaCTHHKY

lUlIIKa, 3arHYB ee KplO'IKOM.KoHCLI. nJIaCTHHKH .nOJI1KeH onycKaTbcR .no cepe-
.nHHb! CTaKaHa.

4cpe3 HeKoTopoe BpeMR Ha Ll.HHKe nORBRTCR KpHCTaJIJIh/ CBHHU3,KOTO-
pbIe 'ICpe3 1-2 'Iaca pa3paCTalOtcR B BeTBHCTYIO Macey, HOCRllI.YIO HaSBa.

HHC "CaTypHOBO ltepeBO" (caTypH -CTapHHHOe ila3BaHHe CBHHua).
HanHUlHTe paB HCTBO peaKlJ.HIf. YKCYCHaR KHCJIOTa-o.nHOOCHOBHaR

H(H3C O )..

 eaK[{lreH:3aMeInellHH HHOrlta Dom,3YJOTCSI B rCXHHKe ltJlR H3DJle4CHHR MCraJlJlOB

TH3 paCTBopOB HX cOJJeA, HarrpHMep,  eHHwe'MCTil1/1W - pTytl" cepe6po -- 3aMe aIOT
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B _pryrUhlx H CepC6pJlllhIX C9J1J1X MeHee LteHHhIMH"': Me.D.blO UJiH }l(e.1e30M - U, nOJlY-
'IalOT MeraJlJlHlIeCKHe PTYTb H cepe6po.

CJleltyeT OTMeTHT!>, 'ITO He BCJlKHH MeraJlJl MO}l(eT BhITeClIlITb H3 COJIH JlI060H

npyroH MeTaJlJl.

_
MeTaJlJlhI H BOnOpOJI no HX cnOC06HOCTH BblTCCHJlTb ltpyr ltpyra MO)KHO pac-

nOJlO}l(HTb B c. e.ny1OW.HH pan:

K, Na, Ca, Mg, AI, Zn, Cr, Fe, Ph, H, CIJ, Hg, Ag, Au.

PJllt HallHHaeTCJI C HaH60Jlee aKTHBHWX MeTa.1J10B H KOHlIaeTCIl lIaHMellee aKTHB-

HbiMIJ. KaJKlthIH MeTaJlJl !lTOrO pJlna BblTCCHJleT Bce CJleltYIOw.He, 110 He BbiTeCHJler

Iipeltbiltyw.He. MeTaJIJlbI, CTOJlw.ne ltO BOltOpOlta, BblTeCHJlIOT DOltOpOlt H3 KHCJlOT;

CTOJlw.He nocJle DOltOpOlta
- He Db:TCCIlJlIOT.

7. 83aHMo.n:eAcTBHe KHCJ10T C OKHCJ1aMH MeTaJ1J10B. COllH MorYT

nOllY'IaTbCR npH peaKlI.HH Me>K.QY KHClIOTOn H OKHClIOM MeTalllla.

. Onblm. B l}>ap4l0poBYlO '1aWKY Hallet!Te 1/2 npo6HpKH pa30aBlIeHHoft
cepHoR KHClIOTbI. HarpeitTe ee H npHoaMRitTe nopOWOK OKHCH Me.QHHe-

601lbllJHMH nOplI.HRMH. He npHoaBlIRnTe HOBOR nOplI.HH OKHCH Me.QH, nOKa

He "paCTBOp'HTCR" npe.QbI.QYllI.aR. PaCTBOp He KHnRTHTe, a TOllbKO HarpeRTe.
1{0r.Qa OKHCb nepeCTaHeT "paCTBopRTbCR", OT4IHlIbTPyRTe ropR'IHR paCTBOp
OT OCTaBwerOCR nopOWKa B CTaKaH H OCTaBbTe OXlIa>K.QaTbCR. HaolllO.QaRTe

oopa30BaHHe KpHCTa 1I0B. .

nnH HarpeBaHHH OKHCH Me.QH C cepHoft KHClIOTOR OKHCb Me.QH nOCTe-

neHHO H'C'Ie3aeT, KaK 6b1 paCTBOpReTCR, a paCTBOp OKpaWHBaeTCR B CHHHR

lI.BeT. 3.QeCb, O.QHaKO, HlteT He OObiKHOBeHHoe paCTBOpeHHe, a npOHCXO.QHT
CHa'«llla peaKlI.HR Me>K.QY OKHCblO Me.QH H cepHoR KHClIOTOil:

CuO + H2S04
= CuS04 + H

20.

nOllY'IaeTCR cepHOMe.QHaR COllb H BO.Qa, a 3aTeM oopa3YIOIl1aHCH COllb

paCTBopReTCR B TOn BO.Q'e, B KOTOpOn 6bIlIa paCTBOpeHa KHClIOTa. 113 pac-

TBopa, npH ero OXlIa>K.QeHHH, Bblna.QalOT KPHCT3,111L1 co,m.

arHM me cnoco60M, T. e. B3aHMo.QenCTBHeM KHClIOT C OKHClIaMH

MeT311110B, MO>KHO nonY'Iarb H .QPyrHe COlIH.
HHme npe.QlIaraeTCR HanHCaTb pR.Q paBeHCTB peaKQHn Mem.l1Y OKHClIaMH

MeTallllOB H KMClIoraMH. npH cOCTaBneHHH 3THX paBeHcrB, KaKH B .Qallb-

HeftweM, clIe.Qyer npH.Qep>KHBarbCR C/leiJylOUJ,UX npa811/l.
1. HanHcarb 4IOPMYlIbi BellI.eCrB, 8cmynalOUJ,UX 8 peaKII,UIO,

- KHClIOTbI

H OKHClIa MeTa/IlIa, npH'IeM, COCT3BlI!!R 4IOPMYlIY OKHClIa MeTalllla, npuno-
.JtHumb 8a/leHmHOCmll Meralllla H KHClIopO.Qa (CTp. 95-96).

2. HanHC3.Tb npaBHlIbHo 4IOPMYlIbI 8eUJ,ecm8 nO/lY'lalOUJ,llXCJl, B .QaHHOM

clIY'Iae
- COllH H BO.Qbl, nOllb3Y!!Cb 3HaHHeM BalleHTHOCTeil MeTalllla H KHC-

1I0THOrO 'OCTaTKa H He C'IHTaRCb C TeM, HMeeTCR lIH B lIeBoft '1aCTH paBeH-

CTBa .QOCTaT04Hoe '1HClIO arm'IOB 911eMeHTOB, BXO.l1RllI.HX B COCTaB nOllY4eH-
HbiX BellI.eCTB.

,

TO/lbKO nOC/le amo onpHcTynllTb, eClIH nOTpeoyeTC!!, K ypaBHlIBaHHlO
1<0941HlI.HeHTOB.

Ynpa1KHeHHe. HanHWHTC paBeHC,TBa peaKLtHH MCJKlty:
1. OKHCblO KaJIbLtHJI n cepHOH KHCJlOTOH. 2. OKHCblO naTpHJI H cepHncToH KHCJlO-

TOH. 3. OKHCblO a.1IOMHIIHJI H COJlJlHoA 'KHCJlOTOH. 4. OKHCblO LtHHKa H a30THoH

KHCJlOTOH. 5. OKHCblO xpoMa H cepHoH KHCJlOTOH. 6. OKHCblO KaJlhLtHa H OpTOcpOC-
cpOpHOH KHC. OTOH. 7. OKHCblO CBHHLta H a30TlIOH KHCJlOTOH. 8. OKHCblO MeltH H
COIIJIHOH KHC.lIOtoii. 9. QKHChlO PTYTH H 830THOH KHCJlOTOH. 10. OKIIChlO KUHII H

yro4llBoA kHClJOroA, 11. OUCblO XpOMI H Mera4loccpopaoA KHCJJOroA.
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PeaKUHIO Me>KJiY OKHCJIOM MeTaJlJl! If KHCJlOTOfi tJpHMeHltlOT HI npaJt-
THKe .IlJlSl nonYl.leHHR coneR TaKHX MeTannOB, KOTopbIe HenOCpe.IlCTBeHHO

BO.IlOpO.Il H3 KHcnOT He BbITeCHHIOT, KaK Me.Ilb Cu, PTYTb Hg H .Ill'.

npH nOM "aCTO HCnOJlb3YIOT OTXOltbI MeTaJlJlOnpOMblWJleHHOCTH, KaK OnHJlKH,

06pe3KH H CTPY)KKH, a TaK)Ke 06pa30DaBWHeCli npH nnaBKC MeTaJlnOB OKHCilbI, TaK

Ha3bIBaeMblH .yrap.. OTXOltbi MeTaana nOltnepralOTCIi 06)KHry B ue1Jax, B KOTophle
npOltYBalOT B03ltyX, a 3aTeM nOJly"eHHbIe OKHCJlhI, 06pa6aTbIDalOT KHCilOTaMH H no. y-
'1alOT COOTBe'rCTBYlOlUHe conH. XHMHII COlteHcTByeT, TaKHM 06pa30M, paLtHOHaJlH3aLtHH
npOH3BOltCTBa B MeTaJlJlOnpOMLlWJleHH"OCTH - Hcnonb3YlOTCli ManOLteHHble OTXoJibl.

8. 83aHMo,/{eAcTBHe KHCJlOT C rH,/{paTaMH OKHCJlOB MeTaJlJlOB.
.lInR' rronYl.leHHIt conH BMeCTO OKHcna MeTanna MOil(HO B3RTb rH.IlpaT OKHcna.

. Onwm. nOMeeTHTe B rrp06HpKH, rrpHrOTOBneHHble rrpenO.ll.aB<lTeneM,

fH.lI.paT OKHCH Me.ll.H CU(OH)2 H fH.lI.paT OKHCH anlOMHHHIt Al(OH)a' npH-
6aBbTe B Ka)K.IlYIO rrp06HpKY nOHeMHory KHcnOTbI, HanpHMep, conRHo"; BbI

3aMe'laeTe, 'ITO Oea.ll.OK paeTBOpReTCIt. Me>K.lI.Y fH.lI.paTOM OKHCna MeTanJia

H KKenOTO" npOHCXO.ll.HT peaKUHIt, nefKO H.lI.YlllaH npH 06bIKHOBeHHofi

TeMnepaType:

Cu(OH)2 + 2HCI = CuCI2 + 2H20.

HarrHWHTe paBeHCTBO peaKUHH Me>K.!1Y AI(OH)a H HC!. .

npH peaKUHH Me>K.lI.Y fH.llpaTOM OKHena MeTaJln3 H KHcnOTO" nonYl.la-
ioTCR COA6 H soda.

Ynpa}l(HeoHe. HanHWHTe paBeHCTBa Cne.lIYlOlUHX peaKLtHH.
1. fH.lIpaT OKHCH MeliH H COJIRHali KHC.1OTa. 2. fH.lIpaT OKHCH aJlIOMHHHII H a30T-

Hall KHCJlOTa. 3. rHlIpaT OlmCH KaJlHII H cepHali KHCJlOTa. 4; rHltpaT OKHCH MarHHII

It opToljJOccpopHali "KHcnOTa. 5. .lI:eHcTBHe yrneKHcJloro ra3a Ha H3BecTKoBYlO BO.lIY

(pacTBop eltKOH H3BeCTH, CTp. 97). npH 3TOM yrileKHcilbIH ra3 CHa'laJla BCTyoaeT

D peaKLtHIO C BOltOH, a 3aTeM o6pa30DaowaRcli KHCJlOTa pearHpyeT C H3BeCTblO.
"

.

H3 npe.ll.bl.ll.Ylllero MbI BH.lI.HM, I.ITO .lI.JlH nepBOfo OBna.ll.eHHH eOCTaBJleHHeM

paBeHcTB XHMH'IeCKHX peaKUH", HnH XU.Mll'teCKll.M R36/,KO.H, HY>KHO 3anOM-

HHTb Ol.leHb HeMHoro: .pOPMYJlbl He60nbworo 'IHeJia KHe/loT, BaneHTHOCTb

7 MeTannOB (3 O.llHOBaJleHTHbIX, 2 TpexBaneHTHblx, 2 C nepeMeHHo" BaneHT-

HOCTblO) H BaJleHTHOCTH KHCnOpO.ll.a" H rH.lI.pOKeHJla. TBep.ll.O 3anOMHHB 3TO

He60nLIIIoe 'IHCnO .lI.aHHbIX H .lI.0eTaTO'lHO nonpaKTHKoBaBIIIHcb, nerKO HaY'IHTbCR
caMoeTOHTeJlbHO H C03HaTeJlbHO coeTaBnHTb iPOPMYJlbI H paBeHeTBa.

Hit B KoeM cnYl.lae He Cne.llyeT CTapaTbelt 3arrOMHHaTb paBeHCTBa C K03.pH-
u,HeHTaMH .lI.a>Ke TeM, Y KorO xopOIIIaR naMHTb, a He06xo.ll.HMO Hay'tum6CR

npaBHJlbHO HX eOeTaBJlItTb. 3THM 3Ha'lHTenbHO 06ner'lHTeR .lI.aJlbHe"IIIaR

pa60Ta. Ol.leHb Ba>KHO H36eraTb rrJlOXHX npHBbl'leK, OT I<OTOpbIX nOTOM

TPY.llHO OTYl.laTbeH. HHKor.ll.a, HanpHMep, He CJleltyeT Ha3bIBaTb, KaK 3TO

CKJIOHHbI .lI.eJlaTb YlIalllHeeH, 'IHeJlO aTOMOB HJlH MoneKyn B paBeHeTBe-
lIHenOM ,,'IaCTe"" HJlH eTaBHTb K09.pHUHeHTbI paHbIIIe, l.IeM HanHeaHbI .pop-
MynbI BellleCTB nonYl.lalOlllHxelt.

Ynpa}l(OeOHe. .lI:.1R TOro 'IT06bI 3aKpenHTb IIaOblKH D COCTaO. eHHHpaneHCTD

peaKUHfi paCCMOTpeUHbIX CilY'laeD 06pa3ooaHHR COJlcH, rtpeltJIaraeTCR npOlteJl8Tb
CJle.lIYlOlUee ynp8)KHeHHe, flte pe8KLtHH ,ilaHbI He no OTlteJlbHblM THnaM, a Bpa36HDKY.

1. MarHHIt H CoaRHaR KHCJIOTa. 2. AJlIOMHHHit H cepHaR KHcnOTa. 3. A30THOPTYT-
HaR COJlb H Meltb. 4. EltKOe KaliH H a30Tuali KHCnOTa. 5. OKHCb PTYTH H a30THall
KHcnoTa.6. OKHCIi xpoMa H COJllluali KHCJlOT8. 7 XJlOpHCTblH MarHHH H HaTpH".
8. OKHCb LtHHKa H opToljJOccpopHaR ImCaOTa. 9. OKHCb KanHII H cepHHcTaR KHC. OTa.
10. fH,llpaT OKHCIJ CBHIILt8 H  30THaliKIIC.10Ta. 11. fH,llp8T OKHCH KanbLtHIi H MeTa-
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4JOC4JOpH81t KHCJlOTa, 12, OKHCh cepe6pa H 830THali KHCJJOTa, 13. rlfltpn OKHCHMenH

H cepHali KHCJlOTa. 14. OKHCb aillOMHHHII H cepHali KHCJlOTa. - 15. OKHCb KanHII H

OpTOIpoc.popilali KHCJIOTa. 16. XiiopHali PTYTb H  HHK.17. HaTpHii H cepHali KHc.10Ta.

18. rliltpaT OKHCH KaJIHII H MeTa.poc JOpHaliKHCJlOTa. 19. rHltpaT OKHCH xpoMa H

a30THali KHCilOTa. 20. XJlOpHblii XpOM H  HHK. 21. fHnpaT OKHCH 6apHli H cepllall
KHCJlOTa. 22. EltKHii 6apHT H 830THali KHCJlOTa.

nepeR.lI.eM Terrepb K .lI.aJlbHeRuHlM CJlY'IaliM oopa30BaHHR cOJleR.

9. PeaKU,HH o6MeHa Memn:y n:BYMH COJlHMH. npH 9TOA peaKIJ.HH

COJIH MeHRIOTCR CBOUMH MeTaJlJlaMH H 06pa3YIOT .lI.Be HOBbie COJIH.

. Onwm 1. B03bMHte B rrpooHpKY HeMHoro paCTBopa cepNoNampue,oii
COJIH Na,SO, H rrpHJleRTe CTOJlbKO >Ke pacTBopa xllopucmozo 6apuR
BaCl ..

nOJlY'IaeTCR HepacTBopHMbIit B BO.ll.e OCa.ll.OK cepHooapHeBoit COJIH BaSO,:
Na SO,+ BaCl, = BaSO, + 2NaCI.

nOBapeHHaR >Ke COJlb NaCI OCTaeTCR B paCTBope. ECJlH pacTBop npo-
q,HJlbTpOBaTb, TO Ha q,HJlbTpe OCTaHeTCR cepHooapHeBaR COJlb, a B >KH.D;KOCTH,

rrpome.ll.meit CKB03b q,HJlbTp, B ifJullbmpame, 0Y.lI.eT paCTBOp rrOBapeHHoit
COJIH. ECJlH OCa.ll.OK Ha q,HJlbTpe rrpOMblTb BO.D;oR, rrpHJlHBaR ee HeCKOJlbKO

pa3 H .lI.aBaR eR Ka>K.lI.b1it pa3 CTe'lb, H 3aTeM BbicymHTb, - MbI rrOJlY'IHM
'IHCTYIO cepHooapHeBYIO COJlb.

ECJlH q,HJlbTpaT BbirrapHTb, Mbi rrOJlY'IHM rrOBapeHHYIO COJlb. Ho 'IHCTYIO
COJlb "PH 9TOM MO>KHO 1T0JlY'IHTb TOJlbKO B TOM CJlY'Iae, eCJlH Mbi rrpHJlbeM
K paCTBOPY cepHOHaTpHeBoit COJIH pOBHO CTOJlbKO paCTBopa XJlOpHCTOro

oapHR, CKOllbKO HY>KHO no pa8eHcm8Y pea1<: llll. D.JlII 9TOro CJle.ll.yeT CHa'laJla

OTBeCHTb CYXHe COJIH B HY>KHbIX KOJlH'IeCTBaX, 3aTeM HX paCTBopHTb B BO.ll.e

H CJlHTb rrOJlY'IeHHble paCTBopbl.

3an:aQa. PaCCtIHTaiiTe, CKOilbKO a30TH06apHeBoii COJIH HY)KHO B311Tb Ha 7,1 z

cepHoHaTpHeDoii COilH.

Eha peaKLlHR, O.ll.HaKO, npUMeHU.Ma mOllb1<:O 8 mOM cllyttae, eCllu o6c
83flmble COIlU paCm80pU.Mbl, a OaNa U3 nOIlY'talO(4UXCIl cOllefi He pacmBO-

pUMa. ECJlH He C06J1IO.lI.aTb 9Toro rrpaBHJla, TO HOBYIO COJlb rroJlyqHTb He

YltaeTCR. TaK, rrpH CJlUBaHUH paCTBOpOB NaCI H KNOa MO>KHO OblJlO 6b1

:IK.lI.aTb cJle.ll.YlOllJ.efl peaKLlHH:

NaCI + KNOa
= KCl + NaNOa.

. On61m 2. CJleRTe YKa3aHHble pacTBOpbl. Bbi He aaMeqaeTe o6pa-
30BaHHR HOBblX cOJleR. .

PeaKllHH He H.lI.eT, rrOTOMY qTO ooe COJlH, KOTopbIe MOrJlH 6b1 rroJlY-
qUTLCH, paCTBopHMbI B BOlte.

YnpaH{HeHHe. HanHIIIHTe paBCHCTBa peaK HHMC)KltY CJlCnYlOlllHMH CORIIMH:

1. YKCYCHOCBHH OBaR H cepHOKaJIHeBaR. 2. XJlOpHCTblii 6apHii H opTOr;OC.pOp-
HOHaTpHeBaR, 3. CepHOaJlIOMHHHeBali H a30THOCDHH OBali. 4. XJlOpHblH XpOM H op-
TO.pOC.popHoKanHeBaR. 5. A30THocepe6pllHali H yrJleHaTpHeBali.

PeaKLlHeit OOMeHa 'lacTO rrOJlb3YIOTCR Ha rrpaKTHKe .D;JlII rronyqeHHII cOJleR..

TaKHM cnoco60M no.1YQaCTCII, HanpHMep, )KeJITaR KpaCKa .KanMHii" -cepHHCTblii
K8ltMHH CdS. JJ;1I11 IIOilYQCIIHR KpacKH CIIHBalOT pacTBopbl CepHOKD.AMHeDoii COIIH
CdSO, H cepllHcToro HaTpHIi NaaS:

'CdSO,+ NaaS = NaaSO, + CdS.
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Hep'acTBopHMblH cepHHCTbJii K8ltMHH' CdS HaxonHTCII B ocaJ(Ke.

3TH1\! JKC crroco60M rro,1YQa1OT 3eJleHYIO KpaCKY, YKCYCH01\!eltHYIO ,COJlh Cu(HaCaOIl) '
CJlHBall paCTBophl MeltHOrO Kyrropoca 11 YKCYCIIOCBHHl{OBOH COJlH:

CuS04 + Pb(H8C202)a = CU(I-I8C20 )a+ PbSOt.

Me HYH YKCYCHOCBHH- YKcycHoMe HaR cepHocBHH-
"ynopoc 1(0BaR C0410 conlo 1(0BaR con..

B naHHOM cIIY'Iae HY1KHall COJlh nOJlY'IaeTCII B paCTBope, a HeHYJKHall, PbS04,-

B ocanKe. OC8ltOK OTCPHJlhTpoBbiBaIOT, a paCTBOp, BbinapHBalOT ltO KpHCTaJlJlH3al{HII.
MOJKeT' 6b1T& H TaKOn cIIY'IaA peaKl{HH 06Me aCOJleH, Korna ooe nOJlYQalOll(HeCII

COilH He pacm,opUMbl, nanpHMep:

ZnS04 + BaS - BaSOt + ZnS.
eepBOIUIHKO.atI cepHHCTYi cepB06apHeBU eepHHcTyA

con.. 6apHA CO"10 I(HBK

B oca.u;Ke aOllyq&eTCII cuecr. BaSO, H ZnS, KOTOpaJl npHMeHlleTCJI Ha npaKTHKe
B Ka'leCTIIe 6ellOH KpaCKII DOlt Ha3BaHHeM .IHTODOa.. 'B CCCP BhlCTpOeHO HeCKOJlhKO
JlHTOnOHHblX 3aBOltOB.

10. PeaKu,HH 06MeHa Memll.Y COJIbiO H KHCJlOTOA. PeaKIJ.IUI 06MeHa

MO>KeT HTTH raK>Ke .MeJICiJy COllblO U KUCllomoii C 06pa30BaHHeM HOBOR

conH H HOBOR KHcnOT .

. On",m 1. TIpHneRTe K paCTBOPY XJIOpHCTOro 6apHH BaCII! paCTBOp
cepHolt KHcnOT H2SO". .

DonyqaeTCII TOT >Ke caMblR OCa.LlOK cepH06apHeBoit conH BaSO", 'ITO

H npH peaKIJ.HH C cepHOHaTpHeBOR COJIb :

BaCII! + HI!SO,= BaSO, + 2HC!.

B paCTBope OCraeTCH conHHaH KHtJIOTa HC!.

PeaKl{HeH 06MeHa MeJKny XJlOpHCTblM 6apHeM H cepHOH KIICIIOTOH nOJlb3YlOTCII
Ha npaKTHKe ltJlII nOIlYQeHHII cepH06apHeBoii COJIH BaSOt, KOTopall npHMeHlleTCJI
B Ka'leCTBe 6eJloii KpaCKH nolt Ha3BaHHeM .6J1aH<pHKC".

PeaKIJ.HJI Me>K.LlY CO.'1b H KHcnOToR MO>KeT CJIY>KHTb KAK .LlJIH nonyqeHHR

HepaCTBOpHMblX coneR, raK H .11.'111 nonyqeHHII KHCnOT. HanpHMep, comlHaH

KHcnOTa nonY4aeTcH Ha npOH3BO.LlCTBe npH B3aHMO.LletlcTBHH KOHIJ.eHTpHpOBaH-
HoR cepHoR KHcnOTbi c cyxotl nOBapeHHoR conblO NaCI npH HarpeBaHHH:

2NaCI + H
2SO" = Na2SO, + 2HCI.

. Onblm 2. B03bMHTe B np06HpKY HeCKonbKO KpHCTannHKOB nOBapeH-
HOti COJlH, npHnetiTe KpenKotl cepHotl KHcnOTbl H HarpeRTe. Y OTBepCTHH
np06HpKH nOAep>KHTe JiaKMycHYIO 6YMa>KKY, cM04eHHYlO BO.LlOIt. 6YMa>KKa
KpaCHeeT. .

BbI.lI.enHlOlllHtlcH ra3006pa3HblR XJlOpHCTblR BO.ll.OpO.Ll HC!, paCTBopHHCb
B BO.Lle, .lI.aeT conHHYIO KHCJlOTY. 06pa3YlOlllaHcH npH peaKIJ.HH cepHOHaTpHeBaH
COJIb Na2S04 TaK >Ke, KaK H COJlHHaH KHcnOTa, HMeeT npaKTH'IeCKOe npH-
MeHeHHe. 3ra peaKllHH HBn5leTCH 0611IHM cnoc060M nOJlyqeHHH MHorHX

KHcnOT. OHa npHMeHHMa B CJle.LlY IllHX Tpex cnyqaHX.
1. Kor.ll.a n9nY4a lllaHCH KllClloma Ilemytta. DpH 3TOM KHCJIOTa, npH

HQMOlllH KOTOpoR MbI nonY'laeM neTyqylO KHcnOTY, .lI.OJl>KHa 6b1Tb HeneTY'la
IMH ManO neTY4a. TaKoR KHCJlQTOtl HBnHeTCH 06b1qHO cepHaH KHcnOTa, KaK

B npHBe.u.eHHOM npHMepe.

2. Kor.u.a o6pa3ylOlllaHcR KllClloma XOpOUlO pacmsopuMa, a 06pa3YIO-
lIWICR CO"" ,." pacm,opuMa H Bwna.a.aeT a oca.lJ,oJ(.
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TaK, HanpHMep, .IIJlII no.iJyqeUHII 'XJllJpHOBaTOH KHC.'lOThi 'HCI0a (Mbi 3HaeM ee

COAb KCI0a
- 6epTOJleTOBY COJlb) K paCTBOpy XJlopH06apHeBOH COJIH Ba(CI0il).

nplf6aBJlIIIDT cepHOH KHCJlOThI:

Ba(CIOa). + H2S04
= BaS04 + 2HCI0..

nOJlyqaeTCII OCaltOK cepH06apHenOH coml BaS04 H paCTBOp XJlOpHOBaTOH KII-

CJlOTbi HCIO., KOTOpbIH OTlteJlIICTCII OT OCaltKa €plfilbTpOBaHHeM.

_

3. Kor.ll:a nOJlYlJaIDu.r.allcH ICUC/loma He pacm80prUta HJlIt MaJlO paCTDO-

pltMa, a nOJlYlJalOu.r.aSlCIi CO/lb XOPOUlO pacm80pu.fta.

npHMCpOM MaJlO paCTDopHMOH KHCJlOThi MO}\{eT C.1Y}\{HTb 60pnall KHCJlOTa HaBOs'
npH 06h1KHOneHHOH .TeMuepaType n 100 Z DOltbi paCTBoplleTCII JlI1Wb OKOJl.J 3 Z KIf-

C,10TbI, 'IeM H no.1b3YIDTCII npH nOJlYlJCIIHH 60pHOfi KHCJlOTW.

Bo06u.r.e peaK1UIH 06MeHa H.II:YT .11:0 KOHIl.a H MorYT CJlY>KHTb ;:r:JlH nOJlY-

lJeHHII COJleJ;!, KHCJlOT It oCHoBaHHJ;! TOJlbKO B Tex CJlYlJaHX, Kor;:r:a OOHO rr3

nO/ly'taIOUI,uxcll npu 06.MeHe 8eUl,eCm8 8bliJe/lllemCIl llu60 8 8uiJe za3a, /l1l60

8 8uiJe ocaiJICa. ECJlH >Ke HH O.ll:HO H3 nOJlYlJalOu.r.HXCH BeU{eCTB He Bbl.ll:eJlHeTCH,

TO peaKIl.HII He HlteT .11:0 KOHIl.a, H nOJlYlJaeTCH CMeCb lJeTblpex Beu.r.eCTB,

KaK npH CJlItBaHHH paCTBopOB nOBapeHHoJ;! COJIH H a30THOKaJlHeBoJ;! COJIH

(CTp. 108).
Eho npaBHJlO 6b1J1o YCTaHOBJleHO <}>paHIl.Y3cKHM YlJeHblM E e p T 0 JI e,

(CTp. 45).

Ynpa>KHeHHe. HanHWHTe HHmeCileltYIOU{He paBeHCTBa peaKIJ,HH, npH KOTOpblX
nOJlY'laIOTCIl KHCilOThi (BO Bcex CilY'IaIlX ltanhl COilH JleTY'lHX KHCJJOT):

1. A30THOCBlfHUOBail COJIb H cepnall KHCJlOTa. 2. X.10pHoe }KeJlC30 H cepHall KH-
CJlOTa. 3. XilOpHCTblH a,1IOMHHHH H OpTOcpoccpopnan KHC.1OTa. 4. A30TIIOxpoMoBall
CO.'lb H cepHall KHCJlOTa. 5. CCpHHcToe JKCIIC30 If CO,1I1Hall KHC.10Ta.

11. PeaKLlHH 06MeHa MeH<.lI.Y conblO H llI,eno'lblO (nonyqeHHe
oCHoBaHHA). ECJlH Ha paCTBopbl cOJleJ;! .ll:eJ;!CTBOBaTb paCTBopaMH u.r.eJIO'leJ;!,
T. e. paCTBOpHMbIX B BO.J.e rH.II:paTOB OKHCJlOB MeTaJlJlOB, TO npOHCXOltHT

peaKIl.HII 06MeHa, npH KOTOpOI\ nOJlyqalOTCIi HOBali CO,1b H HOBbilt I'HJJ.paT
OKHCJla MeT3J1J1a.

_ Onblm 1. fTpHJleltTe K paCTBOPY Me.ll:HOrO Kynopoca'CuS04 paCTBOp
e;:r:Koro HaTpa NaOH. _

nOJlyqaeTCIi oca;:r:OK rH;:r:paTa OKHCH Me;:r:H CU(OH)2:
CuS04 + 2NaOH= CU(OH)2 + Na2S04.

CepHOHaTpHeBali COJIb OCTaeTCH B paCTBope.

EhoA peaKIl.HeA 06blKHOBeHHO no.1b3YIOTCIi Ha npaKTHKC ;:r:JlII nOJlyqeHHII
HepaCTBopHMblX B Bo;:r:e rH.II:paTOB OKHCJlOB MeTaJlJlOB - OCHoBaHHIt.

_ Onwm 2. fTpHJleATe paCTBOp e.ll:KOrO HaTpa NaOH K paCTBOpy xnop-

HOro >KeJle3a FeCls ' _

nOJlyqaeTCIi oca;:r:OK rH;:r:paTa OKHCH >KeJle3a Fe(OHh:
FeCls + 3NaOH= Fe(OH)s + 3NaCI.

_ On6lm 3. To >Ke npOJl.eJlaATe C paCTBOpOM cepHOMarHHeBoit COJlJi

MgS04' HanHWHTe paneHCTBO peaKIl.HH. _

Yopa1KHeHHe. HanHwHTe paBeHCTBa peaKIJ,HH Memlty C.1ellYIOU{HMH BelUeCTBaMH:

1. A30THOxpoMoBail COlib H eltKHH 6apHT. 2. X.10pHCTblH MarHHH H rHltpaT OKHCH

Ka4HII. 3. XnopHcThiH a.1IDMHHHH H eJl.KHH Harp 4. A30THOlJ,HUKOBall CO.1b 11 fHl[pOiT
OKHC:U CiapHIi. S. YKC:YCRO:XPO'MOBIUi colil> H e.llKoe KIIIIH.

.
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12. PacTcopHMOCTb cOJleR H oCHoBaHHR. l1J1R Toro qTOl)bI no.1l&-

30BaT&CR peaK\J.HeA 06MeHa  mlnonY'IeHHI/ cOJlet! H OCHOBaHHA Ha npaKTHKe,

He06xo.Zl.HMO 3HaTb, KaKHe H3 HHX paCmlJOpll.Mbl H KaKHe He paCm80pU.Mbl
B BO.Zl.e. l1aHHble OTHOCHTeJlbHO paCTBopHMOCTH cOJleli H OCHor.aHliA npHBe-
.ZI.eHbI B HH>KeCJle.Zl.YlOlUeA Ta6J1HI1-e.

TA6J1H\J.A PACTBOPHMOCTH COJlER H OCHOBAHHA B BO.Zl.E.

MeTaJlJlbl

OctaTKH
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B JleBOM CTO,16\J.e .ZI.a:Ibl rH.ZI.POI<CHJI H KHCJlOTHble OCTaTKH, B BepXHeA

CTpOKe
- MeTa.rL1b1. PHMCKHe \J.Hcppbl 03Ha'la1OT HX BaJleHTHOCTH. B KJleTKaX

na nepeCe'leHHH BepTHKaJlbHblX nOJlOC, npOBe.Zl.eHHblX OT MeTanJlOB, c ropH-

30HTaJlbHblMH nOJlOCaMH, npOOelteHHblMH OT rH.ZI.pOKCHiIa H OT KHCJlOTHbiX

OCTaTKOB, nOMe'leHbl paCTBopHMOCTH COOTBeTCTBY10lUHX COe.Zl.HHeHHtI.

EYKBa "p" 03Ha'laeT paCTBopHMoe B BO.Zl.e COe.Zl.HHeHHe, 6YKBa "H"-
HepaCTBopH 1OeH "M" - MaJlO paCTBopHMoe. 4epTa B KJleTKe 03HaQaeT, QTO

 aHHaHCOJIb He CYlUeCTByeT HJlH pa3J1araeTCI/ BO.Zl.oA.

Salta'll. CilHBali pacTBop'" co.leu, KHC.10T H l1I.eJlo'leii, DblltaHHble npenOltaBa-
TeJleM, Ha6nlO.l1aiire o6pa30naliHe H,lH OTCYTcTBHe OCalt.KoB.

B KaJKltOM c.1Y'Iae nHWHTe panellcrna peaK Hii H nOlt'lepKHDaiiTe BeIUeCTBo,
06pa3YIOI1I.ee OCaltOK, cnpaB.ll1l1cb 0 Ta6J1Hue paCTBopHMOCTH.

13. 06paaoBaHHe COJIH npH peaKI(HH Me>K,!I.Y ,!I.BYMH 6eSBO,!l.-
HbI 1IOKHCJlaMH. CO.1b MO>KHO nOJlY'IHTb, HarpeBaR 6e3BooHbl(i, OCHOBHO(i,

OICliCe/l C aHUldplldO.M ICIIC/lOmbl.

. Onblm. OTBecbTe 1,5 2 OKHCH CBHH\J.a PbO, 0,52 KpeMHHeBoro aHfH-

.ZI.pH.ZI.a (KpeMHe3eMa) Si02 H XOpOlIlO CMemaltTe B cTynKe (HJlH nOJlyqHTe
OT npenO.Zl.aBaTeJlR rOTOBYIO CM'ecb). DOMecTHTe Ha KOHeu >KeCTI/Holt nJla4



CTHHKH H XOpOIlIO npOrpeATe B nJIaMeHH' CHJIbHOA ropeJIKH (HanpHMep- npH-
Myca). .

TIOJIY'laeTCH nonynp03pa'lHaH CTeKno06pa3HaH Macca KpeMHeCBHHilOBOA
conH PbSi03, COOTBeTCTBY10lllefi MeTaKpeMHHeBoA KHcnOTe H2SiOa

:

PbO+ Si02
=  bSi03

YnpamHeHHe. HanHwHTe paBeHCTBa pe-aK HHMem.ny CJIe.nyIOIllHMH OKHCJlaMH:
1. OKHCb K8J1bUHR H ltUYOKHCb KpeMHHII; 2; OKHCb 6apHII H cepHblH aHrHltpHlt.

3. OKHCb HaTpHII H yrJleKHCJlblH raa.

14. PeaKu.HH HeATpaJlH3au.HH. HaM Y>Ke H3BecTHo, '1TO OT II{eJIo'leA

naKMYc CHHeeT, a OT KHcnOT- KpaCHeeT.
t

JIaKMYC H3MeHHeT CBOn IlBeT

OT npHCYTCTBHH B paCTBope caMbIX HH'ITO>KHhlX KOnH'IeCTB lllenO'lH HnH KH-

cnOTbI. TI03TOMY naKMYC Ha3bIBalOT HHJl.HKaTOpOM (YKa3aTeneM) lllenO'len
H KHCJ10T.

KpOMe naKMyca, H3BeCTeH Ilenhln pHLl LlPyrHx KpaCOK, H3MeHHIOlllHX CBoll

IlBeT OT KHC,JIOT H llleJIO'len. TaK, OTBap CHHeA KanYCTbl HnH '1epijHI<H OT

KHcnOT KpaCH()eT, OT lllenO'len - 3eneHeeT.
2

Heo6xOLlHMO OTMeTHTb, '1TO Ha HHLlHKaTophl MorYT LleACTBOBaTh He TOJIhKO

Ul.0nO'lH H KHcnOTbl, H.O U pacm80pbl H.eKOmOpblx cOiled. OLlHH conH, KaK,
HanpHMep, COlla Na

2C03 , nOTaIlI K2C03 , HMelOT Ul,eIlO't'HylO peaKqulO Ha

naKMYc (CTp. 97) H LlpyrHe HHLlHKaTopbl. 3TH conH CllaOblX KllCllom, KaK

yronbHaH KHcnOTa, H MeTannOB, rHLlpaThI OKHcnOB KOTOpbIX HBnHIOTtll eOKU.MU

Ul,eIlO'taMU (CUllbH.ble OCH.08aH.UR).
.l1PyrHe COJIH, KaK cepHoanlOMHHHeBaH conh Al2(S0.th, XJIOpHCTbIn IlHHK

ZnCl2 H Llp., HMelOT KllCIlYIO peaKqlllO Ha naKMYC. 3TO - conH CUllbHblX

KllCllom H MeTannOB, LlalOlllHX CllaOble OCH.08aH.llR, KaK 60nbIlIHHCTBO rHLlpa-
TOB OKHcnOB MeTannOB, He paCTBopHMhlX B BOlle.

ConH >Ke, 06pa30BaHHbIe CHnbHblMH Kl:fcnOTaMH H MeTannaMH, Ll I0111HMH

CHJ1bHble OCHOBaHHH, KaK cepHOHaTpHeBaH conb Na2S0{J xnopHCThln HaTpHA
NaCl, a30THOKaJIHeBaH conb KNOs ,

- Ha HHLlHKaTopbl He LleRcTBYIOT. ConH,
He LleAcTBYlOlllHe Ha HHLlHKaTophl, Ha3blBalOTCH HeATpaJlbHblMH. COJlHMH HnM

COJIHMH, HMelOll(HMH HeRTpaJIbHYIO peaKilHIO Ha HHLlHKaTopbl.
HeRTpanhHble COIIM MorYT 6bITb nonY'IeHbI npH peaKIlHH Me>KLlY KHcno-

ToR H llleno'lblO, HanpHMep, npH peaKIlHH Me>KLlY eLlKHM HaTpOM M conllHofi

KHcnOTOR

NaOH+ HCl = NaCl + H20

nonY'IaeTCII HenTpanbHaH conh NaCl (nOBapeHHaH conh).

. On6lm 1. CnenTe B np06HpKe HeMHoro pacTBopa COJIHHOn KHCJIOTbI

.

H pacTBopa eLlKoro HaTpa..

06pa30BaHHe conH He3aMeTHo, TaK KaK OHa XOpOIlIO paCTBopHMa B BOlle.

Ho COJIb 06pa30BanaCh. Ee MO>KHO BbiLlenHTb, eCJIH paCTBOp BbmapH'rb.

1 4T06b1 pa3 nancerlta 3anoMHHTb, KaK H3MeliReTCR uueT JIaKMyca OT KHCJlOT,

nOJle3eH CJle.nyIOIllHH MHeMOHH'ICCKHH (noMoralOlllHH naMRTH) npHeM: "KHCJlOTa" H

"KpaCHblH" 06a Ha'lHHaIOTCII C 6YKUbi "K".
2 I-huecTeH TaKme ueJIblH pR.!t IfCKYCCTBeHHO nOJlY'IaeMbiX HlIltHKaTOpOB, npHMe-

HReMbiX lIa npaKTHKe, HanpHM :1(OHZO, KOTOpblH, 06paTII0 JIaKMYCY - OT meJlo'leJi
KpaCHeeT, OT KHCilOT - CliHeeT; .AtemU/lOpaHJIC, KOTOpblH OT KHC.mT p030BeeT, OT

lueJIOtleH meJlTeeT;rjJeHO/lrjJma/leUH, KOTOphiH B npnCYTCTBHH KHCilOT 6eC BeTeH,OT

l e.1JOqeii: AKe .!teJlaeTCJI Ma.1HIIODbl l, H T. It.



3.lleCb T01lbKO HeOOXO.llMMO OltHO - '1TOObl Bell(eCTBa Obl1lM B3HTbi B Ha.llne-

mall(MX KOJlM'IeCTBaX, TaI{ KaK MHa'le B paCTBope MomeT OCTaTbCH H30blTOK

IIMOO e.llKOrO HaTpa, nMOO COJlHHOfi KMcnOTbi.

3a.u:a'la 1. Pacc'I.IITaiiTe, CKOJlbKO rpaMMon ellKoro HaTpa HY)f{HO OTBeCHTb llJlII

HeHTpa.1H3aUHII COJlllilOH KHCJlOTbl, eCJlH H3BeCTlIO, '1TO n ltaHHOM paCTBope COltep-
>KHTCII 7,3 z HC!.

Ho MomHO nocTynHTb M MHa'le: B3HB HeKoTopbdt om.uepeH.H.blii 061JeM

pacTBopa cOJlIIHoli KMCJlOTbl, npMJlHBaTb 3aTeM K HeMY pacTBop e.lIKOrO HaTpat

npMoaBMB npe.lIBapHTeJlbHO JlaKMYc MJlM HHOIi 111tiJIl1Camop. KaK TonbKO

HH.llHKaTOp nOKa>KeT, '1TO paCTBOp HMceT HeliTpanbHYIO peaKI,J,MIO (naKMYC
C.lIenaeTCH qJMOJleTOBbIM), npMmIBaHHe ll(eJlO'lM Cne.lIyeT npeKpaTHTb. 11 Ha'le

O.lIHa nHWH!!H Kann!! ll(eJlO'lM .lIaCT Y>Ke ll(enO'lHYIO peaKUMIO Ha JlaKMYCt

H nOJlY'IeHHa!! COJIb OY.lIeT CO.llepmaTb npHMeCb e.lIKOrO HaTpa.
Ho H npH HeliTpaJlbHOIi peaI{UMH '1MCTYIO conb BbmapHBaHHeM

paCTEopa nOJlY'IHTb HeJlb3!!, TaK KaK K COJIH OY.lIeT npHMewaH
B3!!TbIIi JlaKMYC.

J1J1H Toro '1TOObi nonY'IHTb '1HCTYIO COJlb, HymHo

3aMeTHTb, KaKoli OO'beM, T. e. CKOJlbKO KYOH'IeCKHX
C3HTMMeTpOB paCTBopa e.lIKOrO HaTpa npMWJlOCb npH-
6aBHTb K .llaHHOMY OO'beMY paCTBopa KHCJlOTbl .lIJiH

nOJlY'IeHM!I HeliTpaJlbHOrO paCTBopa. Tor.lIa , C,1MB

BTOpOIt pa3 Te >Ke pacTBopbl B TOM me OTHoweHHM.

Mbl nOJlY'IHM HeItTpa.'1bHbIfi paCTBOp yme oe3 npH6aB-
JleHM!! JlaKMyca. BbmapMB 9TOT paCTBOp. Mbi BbI.lIeJlHM

'1MCTYIO conb.

. Onblm 2. B03bMHTe B O.lIHH H3MepHTeJlbHbiit
UHnHHltp, HnH .MeH.3YpICY (pHC. 91), pacTBop e.llKOrO

HaTpa, HanonHHB MeH3YPKY.lIO BepXHero .lIe,'1eHHH,
B .lIpyrylO MeH3YPKY Tome .110 BepXHero .lIeJleHIIH

HaJleltTe paCTBOp COJl!!Holi ImCJlOTbi.
1

PRC. 91.
OT.'IeUTe 10-20 Ut:1

pacTBopa ll(eJlO'lM B CTaKaH
PHC. 92.

MeH3ypKa. H rrpM,'1eUTe pacTBop JlaKMyca .110 HCHora oKpawH- ElOpeTKa.
BaHMII. 3aTeM OCTOpO>KHO npMJlMBafiTe HeOOJlbWMMa

nopUMHMH pacTBop KHC.'10TbI, Bce BpeMH nOMeWHBaH cTeKnHHHolt naJlo'l-

KOIt. TIaJ!O'lKY He BblHMMafiTe M3 CTaKaHa. TIpHJlMBafiTe, nOKa JlaKMYC He

npMoopeTeT iJMOJleToBolt OKpaCKli. TaK KaK naKMYC O'leHb '1YBCTBMTeJleH
II H3MeH!!eT CBoli UBeT OT ca>loro He60J1.bworo H36b1TKa ll(enO'lH 1.lJIH KHC-

,10TbI, BaM, BepOHTHO, He Y.lIaCTCH nO,1Y'IHTb q,HOJleTOBYIO OKpaCKY. Bbl npH-
JlbeTe KHCJlOTbi 60JlbWe, '1eM HY>KHO. Tor.lIa npHJlMBafiTe K pacTBOPY ll(e.I\O'lb
M3 nepBolt MeH3ypKM, a B cJlY'Iae HeY.lIa'lH

- onHTb KHcnoTY.

TIpM TaKOM rpy60M oTMepMBaHHM mH.lIKOCTefi Bbi MO>KeTe Y.lIOBneTBO-

pHTbCII TeM, '1TO Y Bac OT npH6aBJleHMH caMoro HeOOJlbWOrO IWJlH'IeCTBa

paCTBopa UBeT JlaKMyca OY.lIeT MeHHTbcH.

3aKOH'IHTe npHJlHBaHMeM KMCJlOTbI, TaK KaK He60JlbWofi H30blTOK KHC-

JlOTbi npH BbmapHBaHMM paCTBopa YJleTY'IHTCH, H COJlb nOJlY'IliTCH nO'lTM '1HCTaH.

3aMeTbTe, CKOJ1bKO ObIJlO B3HTO KMCJlOTW H CKOJlbKO ll(eJlO'lM, cneltTe

TaKHe me KOnH'IeCTBa yme oe3 naKMyca H '1aCTb pacTI:opa BbinapbTe

-...-

o

1 4aCTb 3BeHbeB yqa\UHXCII MO>KeT B311Tb BMeCTO COJl!!HOH KHCJlOTbi cepnylO.
'1aCTb - a3:JTHYIO, 'IaCTb - BMeCTO eltKOrO lIaTpa

- eltKOe Ka.'1 

SBepJOIIIICllUu-5!13 111



B LJ3lliKe HJlH H3 KYCI<e CTeKJla llOCYX3. nonp06ynTe nOJlYLJeHltylO CO.'Ib

H3 BKYC.
ECJlH B lliKOJle HMelOTCH 60Jlee Yll06HbIe llJlH OTMepHB3HHil >KHllKocTeti

Tp'y60LJKH C lleJleHHHMH, HJlH TaK Ha3bIBaeMbie 610pemICU (pHC. 92), BOcnOJlb-

3yATecb HMH. KaK nOJlb30BaTbCH 610peTKaMH - nOKa>KeT npenOllaBaTeJlb. _

06pa30DaHHe HeATpaJlbHoti COJIH npH CJlHBaHHH paCTBopOB lI.{eJlOLJH H

KHCJlOTbI HOCHT Ha3BaHHe - peaKnHH HeifTpaJIHaanHH.
PeaKII.Heil HetiTpaJlH3all.HH nOJlb3YIOTCil Ha npaKTHKe npH XU.MU'teCICOM

aHaAUae llJlH onpe.D.eJleHHH KOJlHLJeCTBa lI.{eJlO.LJH HJlH KHCJlOTbI B paCTBope.

HanpMMep, .D.JlH onpelleJleHHR KOJlHLJeCTBa KHCJlOTbI npMrOTOBJIRIOT paCTBOp

lI.{eJlOLJH OnpelleJleHHoti KOHlI.eHTpall.MH H npHJlHDalOT ero H3 610peTKH K llaH-

HOMY HeH3BeCTHoMY paCTBOpy .D.O HeATpaJlbHOil peaKII.MH. 3aTeM paCCLJHTbl-
BaIOT, KaKoMY KOJlHLJeCTBY KHCJlOTbI COOTBeTCTByeT npHJlHTOe KOJlHLJeCTBO

lI.{eJlOLJH.

3sJI,sQs 2. nYCTb K 10 CM
3
pacTDopa CepHOH: KHcnOThI HCH3DeCTHOH: KOHucHTpa-

UHH 6b1no npHilHTo ltJlJl neH:TpaJlH3aUHH 8 CM
3
pacTDopa e.llKOrO HaTpa, coltepJ«aUlero

4 z NaOH B 100 c.lt
3

pacTDopa. CKonbKo rpaMMOB H2S04 COltepJ«HTCJI D 100 CM3

ltaHHoro pacTDopa CepHOH: KHCJlOThI?

B 3aKJlIOLJeHHe 6Y.D.eT nOJle3HO llaTb CBOllKY Bcex paccMOTpeHHhIx CJlY-

LJaeB OOpa30BaHMH cOJIeil Ha npHMepe o.D.HoA COJIH. TaK, COJlb ZnSO& MO>KeT

6bITb nOJlYLJeHa npH CJle.D.YIOII.{HX peaKII.HHX:

1. Me>KllY MeTaJIJlOM H KHCJIOTOJ:l:

Zn + H2S04
= ZnSOi + Hi'

2. Me>K.D.Y MeTaJlJlOM H COJIbIO:

Zn + CuSOi
= ZnSOi + Cu.

3. Me>K.D.Y OI<HCblO MeTaJlJla H KHCJlOTOJ:l:

ZnO + HilSOi
= ZnSOi + H20.

4. Me>KllY OKHCblO MeTa,1J1a H aHrH.D.pH.D.OM KHCJlOTbl:

ZnO + S03= ZnSO,.
5. Me>K.D.Y rHllpaTOM OKHCH Mera,1.'Ia H KHCJlOTOA:

Zn(OH}g + H2
SOi
= ZnSO,+ 2H20.

6. Me>K.D.Y .D.BYMH COJlHml:

ZnCl2 + AgilSOi
= ZnSO, + 2AgCl.

7. Me>K.D.Y CO.'IblO H KHC.'IOTOtl:

ZnCI 2 +- H2SOi
= ZnSOi + 2HCl.

Ynpa>KHellHe. .L{JlR Toro LJT06bI 38KpenHTb nOJlY'ICnnbIe HaDbIKH B COCTaBJlenHH

paOCHCTD peaKnnH o6pa30oanHR COJleH, nanHIIIHTe HH}l(eC,lellYIOUlHe paDeHCTD8, KO-

Topble ltaHbI He no onpeltenCHHblM THnaM peaKUHH, a opa36HBKY.
1. CepHOaJlIOMHHHeBaR CO.lb H OpTOCPoccpopHaR KHCJlOTa. 2. CepHHcToe 1KeJlC3C

H CepH8J1 KHCJlOTa. 3. CCpHOMCltnaJl CO;!b H eAKHH HaTp. 4. A30THoKanbUHeoaJl COJIb

H 0pTocflo'ccflopHoHaTpHeOaJl COJlb. 5. YKCYCHOCouHuooaR COJIb H cepnaH KHcnOTa.

6. fHltpar OKHCH KaJlHR H XJlOpHblH XpOM. 7. CepHOaJlIOMHHHeBaH COJlb H rHltpaT

OKHCH HaTpHJI. 8. CepHHcToKa.1HeoaR COJIb H XJlOpHCTblH: 6apHH. 9. Oprocpoclpopllo-
HarpHeDaJl COJlb H XJlOpHCTblH 6apHH:. 10. CepHOIJ;HHKOBaR COJlb H a30THocepe6pllHaJI
COllb. 11. fHltpar ORHCH MCllH H COlIlIHaH KHCIlOTa. 12.. MarHHH H COJlJlHaR KHCIIOT8.
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13. XJlopacThlA KaJlHH R 330THocepe6pJmall COJl&. 14. fRltpn OKHCH 6apHil R opro-
CPOCcpOpHaJI KHCJlOTa. 15. CepHoHarpHeBaR CO.1& H X;J0pRCTblii KalI&URii. 16. 33KBC&
meJIe3a H cepHaJI KHCilOTa. 17. AaoTiloCepe6pJlH31I COJl& R oPToljJOCcpOpHaJI KHCJlOTa.

18. XJlOpRCThlH aJlIOMHIIIIH H cepnaJi KHCIiOTa. 19. OKHC& K3i1HR Ii OpTOljJOCljJOpH3J1
KliCJlOTa. 20. XIIOpHCThlA CBUlien Ii !:epHoa.1IOMHHHeB31l COJlb.

15. KJ1aCCII HKaI.lHHOKUCJ10B. OKRC.1b1 MOiKHO pa30liTb lIa .u.BC rpynnbI:
COJICOOpa3YIOIlllic Ii HCCOJICOOpa3YIOIllIi('.

A. OKHCJlbI cOJleoopasYJOU1He. fpoMa.u.Hoc OOJIblllliHCTBO OImCJIOB OT-

HOCRTCH K 'IHCJIY cOJleOOpa3YIOIlllix.
no.u. Ha3BaHHCM .coJlCOOpa3YIOIllHc OK; CJlbl" OO'LC.u.IiHHIOTCIi .lI.BC Yil\C

H3BeCTHbIe HaM rpynnbl OKIiCJIOB - OCH08Hble OKJ1CJlbI Ii a1tZlliJpuiJbl KHCJlOT.

a) ° C H 0 n H bl e 0 K Ii C JI bI. Eho OKULIt6l .Mema/l/108, KOTOpbIC, BCTynali

B pCaKlI.li1i C KHCJlOTaMIf, .u.alOT COJIb H BO.u.y H KOTOpbIM COOTnCTCTBYIOT

rH.u.paTbi
- OCHOBaHHH.

6) A H r If.ll. P If.u. bI K H C JI 0 T, Ii JI If Kif C JI 0 T H bI C 0 K If C JI bI. Hx rH-

.lI.paTbI - KIiCJIOTbi. K '/HCJIY 1 IiCJIOTHbIX OKIiCJlOB OTHOCIfTCIi OOJIblllliHCTBO
OKHCnOB HeMeTaJIJIOB.

KaK yme 6b1no CKa3aHO, Ba.IlemnHOCmb 60/lbUlUHCm8a He.Mema/llto.o-

nepe.MeHHaR. Talc, cepa oopa3yeT aHrli.ll.pli.ll.bI SOg If S03' r.ll.C OHa '1CTbIpeX-

BaJIeHTHa H llleCTIfBaJleHTHa (KIiCJIOpO.ll. .lI.BYBanem:eH). A30T, KpOMC a30T-

HOro aHrH.lI.pIf.u.a NgO" r.ll.e OH nllTIfBaJIeHTeH, oopa3yeT a30TIfCTbIA aHrII.ll-

pli.u. NIIOa , r.llC OH TpeXBaneHTeH, Ii CIllC pll.u. OKIiCJIOB.

nO.u.06Hoe me pa3Ho06pa3IfC BaJIeHTHOCTCA MbI Haxo.u.liM, H y MHorliX

.u.pyrHx HeMeTanJIOB.

llocmoRHHoa 8a.1leHmHOCmb10 06JIa.u.aIOT: BoiJopoiJ, KOTOpbIA Bcer.u.a OiJHI)-

Ba/leHmeH, Ii KUC/lOpoiJ, KOTOpblfl BCerlta; iJoY8aA.eHmeH. .

He cne.u.yeT .u.YMaTb, '1TO Mem.u.y OKHcnaMH MCTaJIJIOB Ii OKlicnaMH He-

MeTaJIJIOB JIemliT HCnpOXO.ll.HMali nponaeTb. EeTb .Mema.ll/lbl, KOTopble, 'nOMIiMO

OCHOBHbIX OKHeJl0B, iJalOm II K!IC/lOmHble OKUCltbl. npHMcpaMH MorYT CJIYiKHTb
XpOM Cr H MapraHeL[ Mn. Hx HIi3111HC OKIfcnbl Cr 03H MnO - OCHOBHbIe,
BblClllliC mc, KaK CrOa Ii Mn 07'- KHcnOTHble, aHrH.o:pli.u.bI KIiCJIOT;

Cr03 + HIIO = HIICrO"
XPOUOoali
KHCiIOTa

MnIl O'7 + HIIO = H\)Mnl!0a =2HMnO,.
uapraH OBa.

KHCiIOTa

Mbi BCTpC'I3JIHCb C eOJIblO MapraHL[OBoJ:! KIICJIOTbi - MapraHL[OBOKaJIHeBOfi
eOJlblO KMnO" .lI.alOIlleJ:! cpHOJlerOBO-KpaeHblJ:! paCTBOp H npHMeH!leMoJ:! .u.JISI

06e33apaiKliBaHHH (ee B anTeKax I1a3b1BaIOT nO-JIaTblHH - KaJIHYM rHnepMaH-

raHIIKYM); npH HarpeBaHHH' OHa pa3JJaraeTCIi C BbI.u.eneHHeM KHCJIOpO.lla

(CTp. 30).
. Onwm. PacTBopIfTe B Bo.a:e HeCKOJIbKO KpliCTaJIJIHKOB XpoMoBoro all-

rH.u.pH.u.a CrOa H K nOJIY'leHHoJ:! XpOMOBoA Klic.10Te npli6aBbTe HeMHOI'O

paCTBopa rH.u.paTa OKHCIf 6aplill. XPOMOB06apHenaH COlib He paCTBopliMa

B BO.l(e. HanlilllHTe paBeHCTBO peaKL[IiH. .

TaKHM 06pa30M MeTannbI, nOMHMO Toro, '1TO OHH 3aMcIllalOT BO.u.OpO.ll.
B KIiCJIOTaX, 06pa3YII conH, Moryr TaKiKC BXO.u.HTb H B COCTaB KHCJIOTHbiX

OCTaTKOB. PesKor1, HenpOXO.ll.HMoA  paHUijW.MeJ/CiJJI .Mema/l/la.MUU He.fie-

ma/l/ltMlU He c)'l4ecmsyem.
· 1 



G. OKHtJIbl HecoJleo6'pa3YIOID.He. K HeCO,1eo6pa3YIOID.HM
t

OKHCnaM

 fO)I{HO orueCTH OKHCJIbI, He SlBnSlIOID.HeCSI HH OCHOBHbIMH OKHcnaMH, HH aHm.a-

pH.lI:aMH, KaK OKHCb yrnepOlta CO H OKHCb a30Ta NO, He .lI:alOlIJ,ae COOT-

BeTCTBYIOlIJ,HX KHCJIOT, a TaK)I{e nepeKHCH.

flepeICIlCfl.M11 Ha3bIBalOT HeKOTopbIe COe.llHHeHHSI MeTa.'1nOB C KHCJIOpO.ll:OM,

KaK nepeKHCb 6apHSI Ba02 , nepeKHCb lIaTpHSI Na202
H .lI:p. DepeKHCH MOJKHO

OTIIeCTH K OKHCJIaM TO.'1bI<O cpOPMaJ(bHO. Ha caMOM )l{e .lI:eJIe nepeKHCH-

3TO COIlIl nepelCllCll BoiJopoiJa H
202' KOTopaSi no CBOHM cBoJ:lCTBaM eCTb

cIla6afl lCllc,wma.

OpH D3aHMO.ll:eJ:lCTBHH nepeKHceJ:l MeTan.'10B C ImCnOTaIlIH, eCJIH nOJUJ:ep-
)l{HBaTb TeMnepaTYPY OKono 0°, npOHCXOJl.HT peaIUJ:HSI 06MeHa, npH KOTOpOIt

nO:IYlJaeTCSI KHCnOTa - nepeKHCb BO.ll:OpO.ll:a. HanpHMep:

Ba02 + H2S04 =BaSO" + H
202.

CepHo6apHeBaSi conb BbIf:aiJ:aeT B oca1J:OK, a nepeKIfCb BO.ll:OpO.ll:a OCTaeTCSI

B paCTBope.
TaK KaK nepeKHCb BO.ll:OpO.ll:a JIerKO pa3JIaraeTCSI, TO npH 06bIKHoBeHHoJ:l

TeMnepaType BMeCTO nepeImCH BO.ll:OpO.ll:a nOJIYlJalOTCSI BO.ll:a H KHCJIOpO.ll::

2Ba02 + 2H2SO" = 2BaSO" + 2H;P + 02'

DepeKHCH MeTaJIJIOB MorYT 60JIee HJIH MeHee JIerKO BbI.lI:eJI!lTb lJaCTb

KHCJIOpO.ll:a, npeBpalIJ,aSlCb npH 3TOM B COJIe06pa3YIOID.He OKHcnbI. TaK, Ha-

npHMep, nepeKHCb 6apl'!SI Ba02 npH HaKaJIHBaHHH BbI.lI:eJISIeT nOJIOBHHY CO.ll:ep-
JKaID.erOCSI B HeJ:l KHCJIOpO.ll:a, npeBpalIJ,aSlCb B OKHCb 6apHSI BaO:

2Ba0
2
= 2BaO + 02'

CJle.zryeT oTMeTHTb, 'ITO He BCHKHH OKHCeJl MeTaJI.'1a, Co.zrep}KaIUHfI 60JIbIlIe KHCJIO-

po.zra, 'IeM OKHCb, HD.'1HeTCH rrepeKHCblO. HarrpHMep, .zrBYOKHCb Maprallua Mn02 co.zrep-
)KHT OTHOCHTeJIbHO 60_1bIlIe KHCJlOpOlta, 'IeM OKHCb Maprauua Mn20j, HO ee He,'1b3H

na3BaTb rrepeKHCblO. OHa He HBJIHerCH COJIblO nepeKHCH Bo.zropOlta (He ltaeT rre-

peKHCH BOltOpo.u:a rrpH lteHCTBHH KHCJIOT), a rrpe.!lCTa:eJlHeT C060H aHrH.zrpHlt Mapran-
 oBaTHCTOHKHCJIOThI H2MnOa .

ECTb H .lI:Pyme HecoJIeo6pa3YIOID.He OKHCJIbI, KaK HanpHMep, JKeJIe3HaSi

OKaJIHHa FeaO", KOTOPYIO paCCMaTpHBalOT KaK COe.ll:HHeH'He MeJK.lI:Y co6oJ:l

.lI:BYX OKHCJIOB -)l{eJIe3a, 3aKHCH H OKHCH:

FeO + Fe20a
= FeaO".

16. B3aHMHaH CBH3b Mem.ll.Y OKHCJIaMH, OCHOBaHHHMH, KHCJIO-
TaMH H COJIHMH. 113YlJeHHbIe HaMH KJIaCCbI COe.ll:HHeHHJ:I HaXO.ll:SlTCSI MeJK.iJ.Y
co6oJ:l B 6JIH3KOJ:l CBSl3H. MbI MOJKeM YCTaHOBHTb u.eJIbIJ:I pSl.ll: nepeXO.ll:OB

O.ll:HHX COe.ll:HHeHHJ:I B .lI:PyrHe.
113 lCUC/iOm/;l MbI MO»reM nOJIYlJHTb COllb, .lI:eJ:lCTBYSI Ha KHCJIOTY MeTaJIJIOIlf,

OKHCJIOM MeTaJIJIa, fH.lI:paTOM OKHCJIa MeTaJIJIa. 113 CO/Ill JIeTY'IeJ:l KI1C,10TbI

MbI MOJKeM nOJIYlJHTb 06pamH.0 lCllcllomy, .lI:eJ:lCTBYSI .lI:pyroJ:l, MeHee JIeTYlJen
KHCJIOTOJ:l. H3 COIlU MOJKHO nOJIYlJHTb zlliJpam OICUClla .Memalllla..lI:eJ:lcTBYH
Ha paCTBOp COJI/1 paCTBOpOM rH.lI:paTa OKHcna .lI:Pyroro MeTaJIJIa (co6JIIO.lI:aSl
npaBHJIO EepTOJIe, CM. C1p. 110). 113 CMU MOJKHO HHOr.ll:a nOJIYlJHTb H OICIl-

Cell .Mema/llla.TaK, HanpHllfep, HarpeBaSi a30THOMe.ll:HYIO conb Cu(NOah, MbI

rrOJlYlJaeM H3 Hee OKHCb Me.ll:H.

1 HBorAa HX Ha31>1BalOT OKHcnaMH 6e3pa3AU'lflI1lMU.
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. Onblm 1. HarpetlTe Ha KOHl1e >KecT.RHoft nOJlOCKR KpRCTaJlJlHK a30THO-

Me.ll.Hotl COJll1. COJIb CHal/aJia rrJlaBRTCR, 3aTeM l/epHeeT. Ha rrJlaCTRHi(:e OCTaeTCR

l/epHaR OKHCb Me.ll.R. .

TIpR peaKl1I1R BbI.lI.eJlReTCR .lI.BYOKRCb a30Ta N02 R KRCJlOpO.ll. 02:

2Cu (NOa)2 = 2CuO + 4NO + 02'

113 TOtl me a30THOMe.ll.Hoft COJIH MO>KHO nOJlYl/RTb OKllCb .AleOU U 0pYUl.AC
nyme.AC - CHal/aJia OCa.ll.RTb R3 paCTBopa COJIH e.ll.KoA w:eJIOl/blO rR.lI.paT OKRCR

Me.ll.H:

Cu (NOa)2 + 2NaOH = Cu (OH), + 2NaN03 ,

a 3aTeM HarpeTb rrOJlYl/ellllbIft rH.lI.paT OKHCH. OH pa3J1araeTCR H l/epHeeT
.II.a>Ke npR HarpeBaHIIH ero B BO.ll.e:

Cu (OHh= CuO + H,O.
. Onblm 2. OCa.ll.RTe rRltpaT OKRCR' Me.ll.H e.ll.Koft w:eJlOl/blO, CJletlTe

R30bITOK paCTBopa R oCTaBmYlOcR >KR.lI.KOCTb C OCa.ll.KOM HarpetlTe .11.0 KH-

neHH5I. Oca.ll.o({ l/epHeeT. .

LlJl5I toro l/TOObI rrOJlYl/RTb 113 COHOll COAU .lI.aHHOrO MeTaJlJla ero OPYZYIO
COAb, TaKiKe B03MO>KHbI pa3HbIe rrYTR. TaK, HarrpRMep, R3 a30THOMe.ll.Hotl COJIH

cepHOMe.ll.HYIO COJIb MO>KHO rrOJlYl/RTb HarpeBaHHeM a30THoMel1Hoft COJIH

C KOHI!eHTpl1pOBaHHoA cepHott KRCJlOTOft, nOJlb3YRCb JleTYl/CCTblO a30THott

KI1CJlOTbI:

Cu (NOah + HJSO,= CuSO, + 2HNOa
.

MO>KHO TaK>Ke pa3J10>KRTb a30THOMeltHYIO CO.'1b HarpeBaHReM, KaK 6L1J10

YKa3aHO Bblme, 3aTeM rrO.ll.etlcTBOBaTb pa30aBJlCHHotl cepHoft KRCJlOTOtl Ha

rrOJlYl/eHHYIO OKHCb Me.ll.H:

CuO + H
2SO, = CuSO, -+ H O

H BbIKpHCTa.'IJlH30BaTb 06pa30BaBmYIOcR COJIb.

MOiKHo, HaKOHel1, OOOtlTRCb 6e3 HarpeBaHR5I: .lI.etlcTBYR Ha paCTBOp

Cu (N03)2 _e.ll.lmM HaTpOM, rrOJlYl/I1Tb OCMOK rH.lI.paTa OKliCR Me.ll.R Cu (OH)2
II rrO.ll.etlcTBoBaTb Ha Hero cepHotl KHC.'10TOtt.

3a,ll.al/a 1. DpHltYMaHTe HCCKO.1bKO clloc060B 1I0JlY'ICml!! cepH06apHeBoH COJIH

113 XJlOpHCTOro 6apH!!.
3a,ll.aQa 2. DpHJ1YMaItTe HCCKO.1bKO cnoc060B 1I0JlY'IeHH!! H3 MeltH MeltHOrO KYIIO-

poca, 3Ha!!, '1TO Meltb H3 cepHoi:i KHC. OTbI B0J10p0J1a He BblTeCH!!eT.

3a,ll.a'la 3. IlpU.lI.YMai:iTe ltBa clloc06a nOJlY'ICHH!! H3 MC.!{Horo KYllopoca MeltH.

KpoMe rrepC411CJleHHbIX HaMI:! BbIme crrocoooB nOJlY'IeHII5I cOJleR, H3-

BeCTHbI Ii .II.Pyme. TaK, HarrpHMep, COJlI:! 6eCKllCAOpOOHbtX KllCAom Moryr

nOJlY'IaTbC5I HenocpeoCmOeHHbt.AC coeOUHeHue.u .IIlemaAA08 C He.ACemaAAa.Mll.

Mbl 3HaeM, lITO cepmlCToe >K'eJle30 FeS rrOJIYl/aeTCR rrpH peaKI1RH Me>K.lI.Y
cepoft H >KeJle30M, HO B TO ){{e BpCMII OHO SlBJl5IeTC5I COJlblO CepOBO.ll.OpO.ll.HOR
KI:!CJlOTbI H2S H Mon<eT ObITb rrOJlY4eHO, Hanpl:!Mep, rrpR peaKI1RH 06MeHa

cepHOiKeJle3HOfi COJIR FeSO, C paCTBOpHMotl B BO.ll.e HaTpHeBoJ;l COJlblO cepo-
DO.ll.OpO.ll.HOtl KI:!CJlOTbI - cepHHCTbIM HaTpHeM Na2S:

FeSOi + Na
2S = FeS + Na

2SO,.
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nOBapeHHaR CO,Tb NaCl MO)l(er 6bITb nonY'IeHa HenOCpe.!1CTBeHHbIM coeAH-
HeHHeM MeTanna HaTpHR C xnopOM.

3aJJ:a'la 4. HH)I(ecile.nylOmylO T36JIHqKY ncpenHwHTe B CBOIO TeTpaltb H coellH-
HHTe qepTOqKaMH Ha3BaHHII nemecTna, KOTopble, BCTynall Me»<lty c06010 B peaKl(HH,
MorYT AaBaTb conH:

MeTaJlJl
OCHOBHOA OKHCeJl

OCHoBaHHe
COJlb

P.CMeTaII.'

AHrHApHIl KHcnOTbI

KHCJlOTa

Conb

npHBeltHTe no O.!lHOMY npHMepy Ha KaJKltblJt c.'IY'Iaii H nHWlITe cooTBeTcTBYIO-
mHe paBeHcTBa.

He06xo.!1HMO nOMHHTb,' 'ITO He 8CIl1Call pea1Cu,IIIl, paBeHCTBO KOTOpOit
Mbi HanHweM COBepweHHO npaBH.'lbHO Ha 6YM3re, .MO:JICem ummu H.a ca.Mo.At

delle. TaK, He K3m.!1Y10 conb MomHO pa3J10mHTb HarpeB3HHeM, He BCRKHR

OKI:ICeJl COe.!1HH!leTC!I HenocpellCTBeHHO C BOltoR, He BC!lKHR MeTaJlJl BblTe-

CH!leT H3 KHcnOTbi BOltOpO.ll. H T. .11. O'leHb 'IaCTO B03MomHOCTb Te'leHH!I

peaKl(HH MO"mHO npe.ll.BH.lI.eTb. Ho HHOr.!1a OTBeT H3 Bonpoc, MomeT JlH HTTli

.a:aHHa!l pe3Kl(H!I, .lI.aCT TOJlbKO onblT. 4eM 60JlbWe Mbi 3HaeM <paKTOB H 'IeM

JlYllwe Mhi npHBe.!1eM HX B CHCTeMY, TeM 60nbUle Mbi MOJKeM npe.ll.BH.!1eTb.

BO npOCbI .LlJIH nOBTOPEHHH.

1. LJTO T3Koe OCHOBHOCTb KHCJlOTbI?
2. npHBeltHTe npHMep KnCJIOTbI, Y KOTOpoii 'IHCnO aTOMOB BOltOpOlta B MO.,e-

KYJle He COOTBeTcTByeT ee OCI/ODHOCTH.

3. KaKlle 'IeThlpe na3DaHHII MOJKHO ltaT" co.m CuSO;?
4. Ha30BHTe COJIb Fe (NOs)a.
5. IlpHBeltHTe npHMepbI rH.!lpocoJlelt (KHCJIbIX coneA) H D:BO nbIXconeii.
6. IlpHBeltHTe no OltHOMY npHMepy Ha Bce cnyqaH 06pa30BaHHR coneH.
7. JJ,JIII KaKoA KHC,10TbI BbI He 311aeTe HepaCTBopHMbIX cOJlelt?
8. COJIH KaKHX KHCJIOT B 60JlbWHHCTne cnY'laeB He paCTBopHMbI?
9. KaKHe COJIH HMelOT KHCJIYIO peaKl(HIO I/a i1aKMYC H KaKHe - me.1o'll/YIO?

npHBeltHTe npHMepbI.
10. LJTO TaKOe HeltTpaJlbHall peaKl(HII? Bce i1H HopManbHble COJIH IIBnlllOTCR

HeATpailbHhlMH?
II. MO)l(eT i1H HTTH ltO KOHl(a peaKl(HII MCJKltY conllMH CepHOl(HHKOBOH H 3301HO-

KaJlHeBoii?
'

12. KaKHe KnaCCbI OKHcnOB Bbi 3HaeTe?
13. H330BHTe OKHcen, KOTOpbl1t IIBnRCTCII KHcnoTolt, H OKHcen, KOTOpblii IIBJllleTCII

COJlbIO.

14. CKonbKo rpaMMoB nOBapeHHoH COJIH MOJKHO 1I0JlyqHTb H3 80 2 NaOH?
15. KaK H3 yrJlC6apHeooit cOJln 1I0.1YIJHTb XJlOpHCTblH 6apHA H H3 XJlOpHCTOro

6apHII, 06PUHO, - yrne6apHeBYIO COJlb?

XI. rAJlOrEHbl.

Ha OT.!1eJle OKHCJlOD, OCHOB3HHR, KHCJlOT H co.TeR Mbi n03HaKOMHJlHCb

C l(eJIbiM p!l.ll.OM 06U'IIX cnoco608 nOJlY'IeHH!I p33.'IH'IHblX XHMH'IeCKHX COe.ll.H-

HeHHit H H3Y'IH HCbBJl3.l1.eTb XHMH'IeCKHM H3 KOM.

Tenepb Mbi nepeXO.l1HM K cHcTeMaTH'IeCKoMY H3Y'IeHHIO OT.!1eJIbHbIX 3J1e-

MeHToB, HX cBoRcTo, COe.ll.HHeHHR H HX B3aHMHbiX CB!l3eit, CXO.ll.CTB H OT-

JlH'IHR. Ha'lHeM C 3J1eMeHTa xJlopa.

XJlOp B npHpO.!1e B BH.!(e npoCToro BelJ eCTBa He BCTpe'laeTC!I. Ho coe.

.I!.HHeHHH XJlOp3 - X.'lOpHCTble MeTaJlJlbI - O'leHb pacnpOCTpaHeHbI. O.!(HO H3..
C3MbIX pacnpOCTpaHeHHblX COe.ll.HHeHHR xJlopa C MeTanJlaMH - XJlOpHCTblR

11&



HaTpHR, HJlM nOBapeHHaH COllb, NaCl. BCTpeqaeTCH TaJOKe xnopHCThiA KanJiA

KCI, XJlOpHCTbJA MarHHA MgC! H .npyme.
Xnop B na60paTopHH MomHO nOllyqHTb H3 COllHHOR KHClIOTbJ, nocne.n-

HHSI me nonyqaeTCH H3 npHpo.nHoro npo.nYKTa
- nOBapCHHoA conH NaC!.

ll09TOMY MbI npemlte Bcero OCTaHOBHMCSI Ha nOBapeHHoA conH.

1. nOBapeHHaH COJIb. llOBapeHHaH COllb OqeHb pacnpOCTpaHeHa B npH-

po.ne. OHa BCTpClJaeTCH B BH.ne paCTBopa B Bo.ne MopeA (oKono 2,8
0
/0),

HeKoTopblX 03ep H COn!lHblX HCTOlJIIHKOB, a TaKllie - B BHltC 3anellieA KaMeH-

HoA conH. 3alle.)I(H KaMeHHot! conH 06pa30Bamicb npH YCblxaHHM CYllleCTBO-
BaBlllHX B OT.naneHHble reOJIOrHlJeCKHe 9nOXH Mopelt.

CCCP o611a.naeT HeHCqepn3eMbJMH 3anacaMH nOBapeHHoA COJIH. HaH-
60nee 60raTble 3ane>K11 Ka.MeHHOii CO/lll Haxo.nHTCH B cne.nYIOU(HX MeCTax

CCCP (CM. KapTY B KOHlle KHHrH):
6p!lHlleBCKHe 3311e>KH B YCCP, 611H3 ApTcMoBcKa; I1nellKHc 3ane>KH

Ha Ypalle, 6nH3 r. YK3noBa; HaXHqeBaHCKaH COllb Ha KaBKa3e, B aBTOHOM-

HoA HaXHqeBallcKott pecny611HKe (9TH 3alle>KH y.nOBJleTBOpHIOT nOTpe6HOCTb
B conH BCero 3aKaBKa3bll); ConHK3MCKoe MeCTopom.neHHe, Haxo.nHllleeCII

B CBep.nnOBCKoA 06J1aCTH.
Ha lOre CCCP Haxo.nHTCS! OqeHb MHoro CO/UlHblX o3ep, KOTOpbJe co.nep-

maT B paCTBopt nOBapeHIIYIO COJlb. Oco6eHHO 60raTbi eOJlblO 03epa 3J1bTOH
H 6aCKYHqaK Ha HIUKHeA Bonre (eM. KapTY). HaeKOJlbKO BenHKH 3anaCbJ

COJIH 3nbTOHa, BH.nHO H3 Toro, qTO 3a 150 neT H3 Hero .n06b1T0 8.2 MJlH. m,

HO 9Ta y6b1l1b cOBepllleHHo He3aMCTHa. EacKYHQaK 06J1a.naeT ellle 66nb-

lllHMH 3anacaMH, qeM 3J1bTOH, Hero eonb ropa3.no qHllle. COJlb,
BbJ.neJIHlOlllaHCH H3 paCTBopa lIeTOM npH HcnapeHHH BO.nbl, Ha3bJBaeTeH ca.MO-

cq.aoruwii. llOMHMO Toro, B CCCP COllb .no6b1BaeTeH H3 BO.nbJ MopeA:
KacnHRcKoro, YepHoro H A30BCKoro. MopCKaH Bo.na BnYCKaCTCH B nllo-

CKlie 6acceAHbJ, r.ne npOlicxo.nHT BbmapHBaHHe no.Ll BlIHHHHeM COllHeqHOrO

Tenlla.

Ha ceBepe conb .no6WBaIOT BhlnapHBaHHeM BO.nbI conHHblx HCToqHHKOn

Ha orue B 601lbUlHX nllOCKHX >Kene3HblX cocy.nax. TaKaS! COJlb HaablBaeTCH

SblSapO'iHoii.
.

COllb HAeT B nHlllY, a TaK)Ke .nJIH KOHCCpBHpoBaHHH cKopOnopTIlw.HXCH
nlfllleBbJX npo.nYI<TOB, KaK-TO: MHca, pbJ6b1, oBollleR H T. n.

KpoMe Toro, nOBapeHHaH conb NaC! npHMCHHeTCH 8 Xll.MU'ieCKOU npo-
J.tblUl/leHHoCmu .nllH nOJIyqeHHH, C o.nHoA CTOpOHbJ, comlRoR KHCJlOTbI HC!,
x.'Iopa C!g Hero coe.nHlIeHHtt, C .npyroA CTOpOHbI, coe.nIlHeHHA HaTpHH:
e.nKoro HaTpa NaOH, yrJIeHaTpHeBoR COJIH (COltbl) Na2COa , cepHOHaTpHe-
Boll COJIH Na2SO( H .np., a TaK>Ke B lle,lOM pll.ne .npyrHx npOH3Bo.nCTB.

2. nOJIYlJeHHe XJIOpHCTOro BOJ(opolla H COJIHHOA KHCJIOTbi. Co-
JlHHaH KHCJIOTa, C KOTOpOtt Mhi Heo.nHOKpaTHO BCTpeQaJIHCb, npe.nCT3BJIHeT

paCTBOp ra3006pa3Horo X/lOpllcmo?o soaopoaa HC! B Bo.ne.

XJIOpHCTblA BO.nOpO.n TH>KeJIee B03.nyxa. Ero MO>KHO co6HpaTb no cno-

co6y BbITeCHeHHH B03.nyxa. J].,lH nOJlYQeHHH XJIOpHCTOro Bo.nopo.na .nettCTBYIOT
Ha nOBapeHHYIO conbKperrKoA cepHott KHCJIOTOtt.

llpH CJla60M HarpeBaHHH H.neT peaKllHH C o6pa30BaHHeM rH.npocepHO-

HaTpHeBoA COJIH NaHSO(, HHaqe KHCJlOtt cepHoHaTpHeBoli COJIH, HJIH 6HCYJIb-
q,aTa HaTpHH. KOTOPYIO B TeXHHKe 06b1KHOBeHHo Ha3bIBalOT np'ocTo OUC,YIl"-
ifJam:

NaC! + HiiSO. = NaHSO. + HC!.

us



TIpM CMJIbHOM HarpeBaHMH OHCYJIbiPaTa C nOBapeHHotl: COJIblO nOJI)'l(aeTCIl
HOpMaJIbHall COJIb -- eyltbtjJam Na SO4:

NaCl + NaHSO4
= Na S04+ HCI.

TIpo eJIatl:Te onWT nOJIY'IeHHIl XJIOpHCTOro Bo opo aCOrJIaCHO nepBOMY

paBeHCTBY.

. Onblm. COOepHTe"npHOOp, KaK Ha pHC. 93. Ha ra300TBO.ll.HYIO TPYOKY
Ha eHbTeKycO'leK oYMarH, '1TOObI OH npHKpbIBaJI CYXYIO np06HpKY 6, B KO-

TOpylO BW oy eTecooHpaTb XJIOPHCTWIt 'BO.ll.OpO.ll.. TIoMecTHTe B npooHpKY a

CTOJIbKO nOBapeHHotl: COJIH, CKOJIbKO nOKa3aHO Ha pHcYHKe. TIpHJIettTe He-

MHoro KOHl!.eHTpHpoBaHHott cepHott KHCJIOTbI H, BCTaBHB npooHpKY C TPYOKOtt,
c06Hpal1Te ra3 B npooHpKY 6, OCTOpOJKHO HarpeBall npooHpKY a.

4epe3 HeKoTopoe BpeMIl BW

3aMeTHTe BW.lI.eJIeHHe H3 npooHp-
KH 6 oeJIoro ".lI.WMa u. .aWl'll no-

JIY'IaeTCSI OT Toro, '1TO Bw e-

JISilOllI.Htl:CSI XJIOpHCTbItt BO OpO 

PHC. e6. nOIIYl(eHHe UOPH-
CTOro BOltOpOlta.

PHC. 94. X. OpHCTbIHDO.ItO-
pOlt paCTBoplleTCII B BO.Ite.

npHTSlrHBaeT BJIary H3 B03.l1.yxa H oopa3yeT MeJIb'lattliUle KaneJIbKH pac-
TBopa XJIOpHCTOro Bo opo aB BO.ll.e--COJISIHott KHCJIOTW.

Kor aHal(HeTCIl CHJIbHOe BW.lI.eJIeHHe oeJIoro  bIMa,-- Me.ll.JIeHHO nO HH-

MHTe O HOttPYKOtl: WTaTHB C npooHpKott a H cetll(ac JKe 3aKpottTe npo-
OHPKY 6 OOJIbWHM naJIbl!.eM .lI.Pyrott PYKH. TIepeBepHHTe np06HpKY, ony-
CTHTe B '1awKY C BO OttH OTHHMHTe naJIel!.. Ha6JIIO attTe nO.ll.HSlTHe BO W
B npooHpKe (pHC. 94). 3aKpottTe npooHpKY naJIbl!.eM no BO.ll.Ott, nepeBep-

HHTe H nOJIY'leHHwtI: pacTBop XJIOpHCTOro BO OpO.ll.a HcnwTatiTe ltaKMyeoM.

TIoKpacHeHHe JIaKMyca nOKa3WBaeT, '1TO 3TO KHCJIOTa.

TIo etlCTBytiTe COJISIHOtt KHCJIOTOti Ha MeUJIJIW MarHHtI H l!.HHI{.

HanHwHTe paBeHcTBa peaKl!.Hit .

XJIOpHCTWtI: BO.ll.OpO 6ee1{8emeH, B nOJITOpa pa3a TIIJKe,1ee B03Ayxa,
HMeeT peaKuii eaKuii aanax. O'leHb XOpOUl.O paem80pflemefl 8 80ae: npH

OObIKHoBeHHotl: TeMnepaType B 1 eMs BOAbI paCTBopSleTCSI OKOJIO 500 eMs

XJIOpHCTOro BOAopo a.
HaCKOJIbKO BeJIHKa paCTBOpHMOCTb XJIOpHCTOro Bo opo aB BO.Lle, JIerKO

yoe HTbCIIHa npo eJIaKHOMonWTe. ECJIH npOOHpKa ObIi:a XopOWO 3anOJI-

HeHa X!l0pHCTbIM BO OpO OM,TO Bo a B Hetl: ObICTpO nOJI.HHMaeTCSI nOl(TH

 oBepxy.
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Eme nOK1i3aTenbHee cne.rrYlOmfl!l OnblT. Ec.m CK.1I1HKY E (pHC. 95) HanOJlHHTb

XJlOpHCTblM BOltOpO.ll:OM, COeltHHHTb ee co CKnJlHKOA A C no.n;Kpa!lleHHOR CHHHM

naKMycoM BoltoA, OTKpbITb 3aJKHM 6 Ha coe.n;HllJllOmeM CKJlRHKH KaY'IYKe a H, BltYBaR

o Tpy6KY a B03.n;yX, BoeCTH B CKnJlHKY E UeCKonbKO KyoHilecKHx caHTHMeTpoo
nO.ll:bI, TO 3Ta BOlla cpa3Y JKe nor,lOmaeT B CKIIJlHKe 5 neCb xnopHCTblH BOltOpOlt.
B CKn!IlIKe 5 nonyqaeTCJI CHJlbHO pa3peJKeUHOe npocTpaHcTBo; .ll:aBJleHHeM aTMO-

clpepbl Bo.n;a BrOHJleTCR B cKnRHKY 5 H obeT B HeA tjJOltmaHoM. JIaKMYc KpacHeeT.

.aJIH nOJIY'ICHHH 60JIee 3Ha'lHTeJIbHOrO KOJIH'IeCTBa COJIHHOt1 KHCJIOTbI

MQ}KIIO BocnOJIb30BaTbCH npH6opo l, H306pa)J{eHHblM Ha pHC. 96. B KOJI6e

nOJIY'IaeTCiI XJIOpHCTbIfi BO.n.OpO.n.. OH npoxo.n.HT '1epe3 TPH 6aHKH, B KOTO.

pble HaJIHTa Bo.n.a. fa30oTBo.n.uaH TPy6Ka ony eHaB BO.n.y TOJIbKO B no-

CJIe.n.Het1 6aHKe, B nepBblX)J{e .n.BYX
- He .n.OX 

.n.HT.n.O BO.n.bl. EJIaro.n.apH 60JIb1ll0t1 paCTBOpH-
MOCTH XJIOpHCTOro Bo.n.opo.n.a B BO.n.e OH nOrJIO-
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PUC. 95. PacTBopelIlle
X.1opllcToro nO.ll:opo.rra

n BOlle,

PHC. 96. TIp HOOp .ll:nR nonY'IeHHR xnopHCToro
nO.ll:opO.ll:a H 1I0r.10meHHJI ero ooltoA (nonyqeu!le

con5!HoA KHcnoTbl).

 aeTCH rJIaBHblM 06pa30M B nepBot1 6aHKe. PacTI!op XJIOpHCTOrO, BO.n.O-

po.n.a B BO.!l.e TH>KeJIee BO.n.bl, H B 6aHKax HCHO BH.n.HbI CTpyt1KH paCTBOpa,
6erY HeOT KOHl{OB Tpy60K BHH3.

3. 3aBOJJ,CKoe nOJlyqeHHe COJlHHOA KHCJlOTbl. YKa3aHHblt1 cnoco6

nOJIY'leHHH X.'lOpHCToro BO.n.OpO.n.a npHMeHHeTCH H Ha npOH3Bo.n.CTBe. Ha pHC. 97

.n.aHa ynpo eHHaHcxeMa cOBpeMeHHoro aaBo.n.a .n.JIH npoH3Bo.n.cTBa COJIHHO:t

KHCJIOTbI H cYJlbcpaTa.
PeaKl{HH Me>K.n.y nOBapeHHot1 CO,1blO H cepHot1 KHCJIOTOt1 npOHCXO.!lHT

B 'lallie, C,10)!{eHHot!: H3 orHeynopHblx H KHCJIOToynopHblx nJIHT H3 060>K-
>KeHHOfi rJIHHbI. 2ha '1allla Haxo.n.HTCH BHYTPH nC'IH H BMeCTe C npHKpblBalO-
 HMee CBO.n.OM 06pa3yeT KaK 6b1 nJIOcKYIO Kop06KY

- Myq,eJlb, KOTOpbllt
CHH3Y H cBepxy 060rpeBaeTcH ITJIaMeHeM reHCpaTOpHOrO ra3a (Ha pHC. 97

MycpeJlb nOKaaaH BHYTPH ne'lH nYHKTHpOM).
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OKpym:alOInHe My4JeJlb KaHaJlbl, no KOTOpblM .D;BHJKYTCR UaKaJlemibie npOltYKTbl
ropeHHR ra3a, Ha cxeMe He nOKaaaHbI.

B My<peJlb Ha nOMeUI.eHHOA Ha.ll. netlblO BOpOHKH HenpepblBHO BCbmaeTCH

nOBapeHHaH COJlh, H 'Iepe3 Tpy6KY Ha 6aKa BJlHBaeTCII cepHall KHCJlOra.

nMelOInHeCR D MycpeJle rpe6KH, YKpenJleHHble Ha nepTHKaJIbHOM, MeltJleHHO Bpa-

llI.alOIneMCR BaJlY, Bce BpeMR nepeMeIllHBalOT Maccy H nepcMelllalOT ee OT  eHTpa
K KpaRM MycpeJlR. nOKa Macca nepellBHraeTCR, ycneBaJoT npOnTH 06e CTaltHH peaK HH,
H nOJlY1JeIlHblH CYJlbcpaT NalSOt BblBaJlHBaeTCR D IllapOBYIO MCJlbIIH/.(Y. 3TO JKeJle3-
lIb1ii /.(HJlHlIllp, DHYTPH KOToporo BpaIl(aIOTCR paMKH, nepeKaTblDaiOlIUIC TnJKC,1b1e
CTa.1bHbIe Illapbl. Wapbl pa36HBalOT H paCTHpalOT CYilbcpaT, KOTOpblii BbiXOltHT H3

MeJlbHHl(bI B BHlte nopoIllKa H B DarOHeTKe OTKaTbiBaeTCR ua cK.1all.

Bbl.ll.eJlIlIOUI.HACR XJlOpHCTblD BO.ll.OpO.ll. HanpaBJlReTCR B CJlO>KeHHYIO H3

KHCJlOToynopHblx nJlHT O'lHCTHTeJlbHYIO 6aWHIO H npOXO.D;HT '!epe3 Hee CHH3Y

CYAb'/J0mH. nel(b OvupmUmeRbH. ootUlIJ1 lI.ennopuyctJI floenomumt:lIbN. iaU/HII

PHC. 97. CxeMa 3aBOlla ltJlR npOH3BOltCTBa COJlIIHO!!: KHCJlOTbi H cYJlbl}JaTa.

BBepx, Me.ll.JleHHO nO.ll.HHMaRCb Me>K.lI.Y HanOJlHIlIOw,HMH 6awHIO KycKaMH KOKca

HJlH rJlHHIIHblMH llHJlHH.lI.pHKaMH (nKOJlbllaMH"). EJlaro.ll.ap!I 60JlbwoA nOBepxHo-
CTH conpHKoclioBeHHII raaa C nHaCa.ll.KoD" 6awliH, ra3 O'!HUI.aeTCII OT 6pblarolt
cepHoD KHCJlOTbJ, OT YDJle'!eHHoA HM H3 ne'!H nbIJlH H T. n. OqHUI.eHHblD

H oXJla>K.lI.eHHblD ra3 nocTynaeT .lI.JI!I paCTBopeHHII B pR.lI. KHcJloToynopHblx Ke-

paMHKoBblX (Ha 060>K>KeHHoD rJIHHbI) cocY.lI.OB, pacnOJlO>KeHHblX C He6oJlb-

WHM YKJIOHOM B CTOPOHY ne'!H. Ha pHcYHKe nOKaaaHO 9 Tal{HX COCY.ll.OB,
ua aaBO.ll.e >Ke HX 6bIBaeT.lI.o 50 H 60Jlbwe. 3TH COCY.lI.bI uaablBalOTCII no

<paMHJlHH Hao6peTaTeJl!I -lleJIJlapHYCbl.
raa npOXO.ll.HT no H30rHYTblM TPy6aM Ha lleJlJlapHyca B lleJIJlapHYC Ha.ll.

nOBepXHOCTblO BO.ll.bI, npOTeKalOUI.eD 'Iepe3 HHX HaBCTpe'lY raay. BO.ll.a Bny-
CKaeTCR cBepxy B CTO!IUI.YIO B KOHlle CHCTeMbl nOrJIOTHTeJIbHYIO 6aWHIO,

CTeKaeT BHH3 no HanOJIH!IIOUI.HM 6aWHIO KepaMHKOBblM wapaM MJlM llMJIHH.lI.pa l,
a aaTeM nocTynaeT B cHcTeMY u.eJIJIapHYCOB, COe,ll,HHeHHblX Me>K.ll.Y co6olO

BHHay eTeKJIRHHbIMH Tpy6KaMH (pMe. 98).

12 



U:ennapHYCIJ YCTpOeHbI C TaKHM paC'IeTOM, 'IT06bI nOBepXHOCTb conpHKOCHOBe-
IUIII MelK.!1Y HOltOH H ra30M 6b1i1a KaK MOlKHO 60nb1llC. Ha pHC. 99 nOKa3aHO nYHKTH-
pOM BHYTpeHHee YCTPOHCTBO I(e.1.'IapHyca H ypOBelib npOTeKaIOllleH 'Iepe3 Hero

BOltlJ. BOJ1a npoTeKacT no OltHOH nOJlOBHHe cocYJ1a, 3aTeM Te'leT B 06paTHoM Hanpa-
DJIeHHH no ltPyroH nonOBHHe, nepeTeKaeT D ClleJ1YlOllI.HH I(enJiapHYc H T. It.

TaKHM 06pa30M B ueJIJIapHycax .lI.BH>KeHHe ra3a H >KH.lI.KOCTH Bee BpeMH

COBepwaeTCH Ha8Cmpe'lY opyz opyzy. 4eM .lI.aJIbWe 01' ne'lH, T. e. 'IeM

MeHbwe ra3006pa3Horo HC! B

.lI.BH>KYLLleRcH Macce ra30B, TeM

TpY.lI.Hee OH norJIOLLlaeTCH BO.ll.oR,
HO 3aTO .lI.BH>KYLLlaHCH HaBCTpe'lY
nO'ITH 'IHCTaH BO.ll.a MO>KeT Y.lI.ep-
>KaTb H 9TH lIe3Ha'lHTeJIbHble KO-

JIH'IeCTBa ra3006pa3Horo HCI.
TIpO.ll.BHraHCb .l1aJIbllle, HaBCTpe'lY

ra3aM, BO.ll.a Bce 60JIbllle H 60JIbllle

HaCbILLlaeTCH XJIOpHCTblM BO.ll.OpO-
.lI.OM. Ho TaK KaK >KH.lI.KOCTb

BCTpe'laeT B03paCTalOLLlHe KOJIH-

'IeCTBa ra3006pa3Horo HCI B .lI.BH-

>KYLLlHXCH ra3ax, HCI eLLle nP<?.lI.OJI-
PHC. 98. COeJ1HHeHHe I(eJlnapHycoB. >KaeT pacTBopHTbCH B Y>Ke .lI.OCTa-

TO'lHO KpenKoR KHCJIOTe, KOTopaH
TaKHM 06pa30M H .lI.OBO.ll.HTCII .lI.O nOllHOrO HaCblLLleHHH. 113 nOCJIe.ll.Hero ueJI-

JIapHyca BbiTeKaeT Y>Ke KOHUeHTpHpOBaHHaH KHCJIOTa. 31'01' npHHUHn npo-
THBOTOKa .lI.aeT B03MO>KHOCTb nOJIY'IHTb .lI.OCTal'O'lHO KOHUeHTpHpoBaHHYIO

KHCJIOTY 6e3 nOTepH HCI H npHMeHHeTCH B ueJIOM pH.lI.e XHMH'IeCKHX npo-
H3BO.ll.CTB.

4. CBoAcTBa H npHMeHeHHe COJUIHoA KHCJlOTbi. B BO.ll.e MO>KeT

paCTBopHTbCH .lI.O 39% HC!. 1
KOHUeHTpHpOBaHHaH COJIHHaH KHCJIOTa ObtMUm

lIa B03.l1.yxe, TaK KaK 113 Hee BbI.lI.eJIlleTCH

ra3006pa3HblR HCI, .lI.alOLLlHR C MarolO B03-

.lI.yxa MeJIb'laRlllHe KaneJlbl<H COJIHHOR KHC-

JIOTbi. B COBepllleHHO CYXOIlI B03.l1.yxe KOH-

ueHTpHpOBaHHaH KHCJIOTa He .lI.blMHT. Pa3-

6aBJIeHHble paCTBopbl He Bbl.ll.eJIHIOT ra30-

06pa3Horo HCI H He .lI.blMHT HH B CYXOM,
HH BO BJIa>KHOM B03.l1.yxe.

D..'IH TOro 'IT06bl n03HaKOMHTbCH C xu-

MUtteC1cUMU c8olicm8a.,ffll COJIHHoR KHCJIOTbI, PHC. 99. YcTpoiicTBO I(eJIJlapHyca.
npO.ll.e,laftTe Clle.ll.YIOLLlHe onbiTbi.

. Onbtm 1. HaJIeftTe B OT.lI.eJIbHble np06HpKH nOHeMHory pa36aBJIeHHbre
pacTBopbl KHCJIOT: COJI!lHoR HCI, cepHoR HiSO" YKCYCHOR H (H3C20'il)
H .lI.PYrHx. Bo Bce np06HpKH npHJIeftTe nOHeMHory pacTBopa 330THocepe6pH-
HOft COJIH AgN03. HanHlllHTe paBeHcTBo peaKUHH, npH KOTOpoA nOJIY1JI1JICII
OCa.ll.OK. .

A30THocepe6pllHaH COJIb AgN03 .lI.aeT ,OCa.ll.OK TO,lbKO C HCI, a C OCTaJIb-

HbIMH KHCJIOTaMH OCa.ll.Ka He .lI.aer.

1 YlteJlbllIJH Bee KHCJIOTIJ - 1,2.
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. Onblm 2. npH.lefiTe paCTBOp 330THocepe6psIHofi COJ1H K BbI.lI.3HllbIM

npenO.ll.3B3TeJ1eM p3CTBOp3M p33.'IHlfHbIX cOJ1efi.

H3nHWHTe paBeHCTBa peaKUHlt
Ko BceM nOJ1YlfeHHbIM OCa.ll.K3M npH,1cfiTe a30THofi KHeJ10TbI. Bee Oea.ll.KH

paCTBOpRIOTCR, 3a HCKJ1IOlfeHHeM OCa.ll.Ka XJ10pHCTOro cepe6pa AgCI. .

06pa30B3HHe He paCTBOpHMOro B 330THOJ;! KHCJ10Te OCa.ll.Ka XJ10'pHCToro
ccpe6pa eCTb xap3KTepHblJ;! npH3HaK CO.'IRHOR KHCJ10Tbl H ee cOJ1eR.

A30THocepe6plIHYIO COJ1b H33blBaIOT pealCmU80.M Ita COIlJlltYIO lCuc/lomy
u ee COllll.

33)18'18. HanHWHTe paBeHCTDa peaKQHH' Mem.ny cepHOH KHCJlOTOH H cJle.!iyro-
UlH"'H COJlJlMH: XJlOpHCThIM 6apHeM, X.10pIIhIM XpOMOM, XJlOpHCThIM KaJlbQHeM H X,10-

pY.CTblM MarHHeM.

COJ1RHYIO KHCJIOTY MO>KHO 6bIJlO 6bl nOJ1YlfaTb H3 pa3J1HlfHbIX XJ10pHCTbIX
MeTaJ1J10B, HO nOBapeHHaR CO.'Ib RBJ1ReTCII caMbIM pacnpOCTpaHeHHbIM, C3MblM

.lleWeBbIM 'II .llOcTyrrHbIM H3 XJ10pHCTbIX MeTaJ1J10B, nOlfeMY eIO H rr0J1b3YIOTCR
Ha npaKTHKZ.

C0J1IIH31I I<HCJIOTa HMeeT npll:MeHeHUe 8 npou38oiJcm8e. Olla npHMeHReTCII
.llJ11I rrOJ1YlfeHHII XJ10pa, 6eml.lbHotl H3BeCTJoI H .lI.JIII npHrOTOBJ1eHHII pa::WH'JHbIX
XJ10pHCTblX MeTaJIJ10B, B '1aCTHOCTH - XJ10pHCTOro UHHKa ZnCI2 , KOTOpbItl H.lI.eT

Ha nponHTKY >KeJ1e3HO.ll.0pO>KHbIX wnaJ1 C ueJ1bIO npe.ll.OXpaHeHHII HX OT rHHe-

HHH, H XJ10pHCTOro 6apHH BaCI 2 , npHMeHHeMoro .llJ1H YHHlfTO>KeHHH napa3H-
TOB Ha caxapHotl CBeKJ10BHue. PaCTBOp XJ10pHCTOro UHHKa npHMeHlIeTCH
TaK}Ke B rraRJ1bHOM .lleJle rro.ll. Ha3BaHHeM »rraHJ1bHOR >KH.lI.KOCTH". 3TOT pac-
TBOp nOJ1Y'IaIOT 06bIKHOBCHHO Ha npOH3BO.ll.CTBe npH peaKUHH Me>K.lI.Y UHH-
KOM H COJ1HHOtl KHCJlOTOfi, '1TO Ha3bIDaeTCH »TpaBJleHHeM" COJlHHOtl KHCJ10TbI

UHHlWM. nOJlY'IeHHbItl paCTBOp XJlOpHCTOro UHHKa '1aCTO Ha3blBaeTCII »Tpa-
BJleHaH KHCJlOTa". npH HarpeBaHHH rraHJlbHHKOM BO.ll3, B KOTopofi pacTBopeH
XJlOpHCTbItl UHHK, YJleTYlfHBaeTcH, XJlOpHCTbItl UHHK nJlaBHTCII H nOKpbIBaeT

nOBepxHocTb cnaHBaeMbIX MeTaJ1J10B. npH 3TOM paCnJ1aBJ1eHHbltl XJ10pHCTbln
UHHK paCTBoplIeT OKHCJ1bI MeTaJ1J1a H rrpeltOXpaHHeT MeTaJlJl OT OKHCJ1eHHII

]<HCJlOpO.ll.OM B03.l1.yxa. YHcTalI nOBepxHocTb MeTaJlJla KaK 6b1 CMa'lIlBaeTCH

paCnJlaBJleHHblM npHnoeM, KOTOpbltl xopowo npHCTaeT K MeTaJlJlY.
5. Xnop. 113 XJlOpHCTOro BO.ll.OpO.ll.a MO>KHO rrOJlY'IHTb KaK BO.llOpO.ll.,

JlerKO BblTecHHeMbItl MeTaJ1J1aMH, TaK H BTOpOtl 3J1eMeHT, BXO.ll.HIUHtl B CO-

CTaB 'XJ10pHCTOro BO.ll.OpO.ll.a - XIlOp. .LVIH 3Toro Ha.ll.O 3aMeCTHTb XJ10p
B XJ10pHCTOM BO.llOpO.ll.e KaKHM-HH6Y.llb .lI.PyrHM 3J1eMeHTOM. TaKHM 3J1eMeHTOM

RBJ1HeTCR  C/lOpoiJ, KOTOpblJ;! 3HeprH'IHO COe.ll.HHHeTCH C BO.llOpO.ll.OM, HO He

COe.ll.HHlIeTCII HerrOepe.ll.CTBeHHO e XJlOPOM.

IlJlR nOJlY'IeHHH xJlopa H3 XJlOpHCTOro BO.ll.OpO.ll.a MO>KHO BOCn0J1b30BaTbCH

tcllCllopoiJO.M 803iJyxa, nporrYCKalI CMeCb XJ10pHCTOro BO.ll.OpO.ll.a H KHCJ10pO.ll.a

'1epe3 HaKaJleHHYIO TPy6KY (peaKUHH JlY'Iwe H.lI.eT B npHCYTCTBHH KaTaJ1H3a-

TOpOB), HO rOpa3.l1.0 Ylt06Hee B3HTb KaKOJ;!-HH6Yltb O/.IIClllmlellb, T. e. BelUe-

CTBO, JlerK,O OT.lI.aIOlUee CBofi KHCJ10pO.ll.. B Ka'leCTBe OKHCJlHTeJ1H MO>KHO

BOCn0J1b30BaTbCII 6epmOllem080fi COllblO KCIOa
1

HJlH .MapzaltfJ,080lCallue80fi

1 npH peaKQHH Mem.ny COlllmOH KHC.1OTOi:t H 6epTo.'IeTOaOH COJlblO XJlOp no.'IY-

'IaeTCR c npHMeCblO ltBYOKHCH xJlopa ClOt. 3TO Be eCTBO!>IOmeT pa3J1araTbCR co

D3pblBOM. n09TOMY HHKorlta He CileltyeT npOH330JJ:HTb OlIbiThI C 60JlbWHMH KO,1H'Ie-

CTRaMH 6epTOJleTOBOH cO.m H COJIRHOH KHCJlOThI. npH He60,1bWHX KOJl"'1eCTBa 

Be eCTDOlIbiT COBepweHIIO 6e30lIacelI.



CO.'lblO KMnO{, KOTOpbIe, KaI{ 1f3BeCTHO, JIerKO pa3JIaralOTCfl C BbVJ;elIeHlfeM

KI1CJ10pO,lJ.a. MO>KHO B3!ITb TaK>Ke OSYOICIlCb MapZaHfJ,a MnOi, KOTopaSI XOTSI

If C TPY,lJ.OM pa3!IaraeTCfl OT HarpeBaHIfSI, HO Bce me MomeT SIBJI!ITbCSI O)klfC-
JIllTe,1eM 11 OT,lJ.aBaTb CBoA KI1CJlOP0,lJ..

. Onblm 1. B03bMifTe B np06lfpKY HeCKOJIbKO KplfCTaJIJIIfKOB 6epToJle-
TOBOf:! COil If If nplfJlef:!Te HeCKOJlbKO KaneJlb COJISIHOR KIfCJIOTbI.' 6epifTe co-

JI!IHYIO KIfC,10TY TPy6ollK0l1 (pIfC. 100 If 101). OnycTIfTe TPy601lKY B co-

JlSIHYIO KI1CJIOTY If, 3aTKHYB naJIb-

lI,CM, BblHbTe. OnycTIfTe TPY.
601l[{Y B np06lfpI(Y C 6epTOJIeTO-
BOlt COJIblO If OTHHMIfTe naJIelI,.

06paTifTe BHIfMaHlfe Ha lI,BeT

BbI,lJ.eJISIIOIlI,erOCSI ra3a If Ha ero

3anax. HlOxaSI ra3, He nO,lJ.HOCIfTe

npOOHpKY K HOCY If He BT!IrI1-

BaltTe B ce6SI BbI,lJ.eJISIIOIlI,HItCSI ra3,
a HanpaBJISIItTe K ce6e B03,lJ.YX
OT npoolfpKIf ,lJ.BIf>KeHlfeM PYKH

(pIfC. 102). ITOJIb3yltTecb Bcer,lJ.a

9TI1M npl1eMOM If B ,lJ.aJIbHeRweM,

KOr,lJ.a 6Y,lJ.eTe HlOxaTb HeIf3BeCT-

HbIe BeIlI,eCTBa. .

Me>K,lJ.Y COJISIHOIt KRCJIOTOI1 Ii OepTOJIeTOBOA COJIblO npOIfCXO,ll,RT CJIe,IJ,YIO-

IlI,aSI peaKlI,IfSI:

PHC. 100 H 101. PHCYHKH
nOKa3blBalOT, KaK 6paTb
)l{HltKOCTh 1I3 CKnHHKH IIPH

nOMolUH Tpy60'lKH.

PH,C. 102. OpHeM
npH HlOxaHHH He-
H3BeCTHoro ra3a.

KCIOa + 6HCI = KCI + 3H20 + 3CI;a'

ITo CBOIfM cBoAcTBaM XJIOp pe3Ko OTJIlfllaeTCSI OT 3HaKOMbIXHaM ra300opa3-
HblX npocTblx BeIlI,eCTB.

Ha3SaHlle nXJIOP" npOIfCXO,lJ.HT OT rpellecKoro CJIOBa XIlOpOC, liTO 03Ha-

lIaeT .?lCeA1llbtu. XJlOp npe,lJ.CTaB.'ISIeT c06010 ra3 3e/leH08amO-JlCe/lmoZO fJ,8ema,

C rrpOH3lfTeJIbHbIM Y,lJ.ywalOIlI,HM 3arraXOM. XJlOp -1l00811mblU W3. B HeOOJIb-

III IfX KOHlI,eHTpalI,IfSIX OH j:IfJlhHO pa30paJICaem C/lll3UCmble o60llottICU ,lJ.bIXa,

TeJlbHbIX nYTelt If BbI3bIBaeT KaIlleJIb. ITplf B,lJ.bIXaHI1If 3HallHTeJIbHbIX KOJIlflleCTB

xJlopa MOmHO OTpaBIfTbCSI HaCMepTb. XJIOp B osa C nO/108UHO(J. pa3a mH-

JlCeAee s030yxa. B O,lJ.HOM OO'beMe BO,lJ.bI pacm80pnemC1l OKOJIO 2,5 06'beMa

xJlopa.
B CBOOO,lJ.HOM BIf,lJ.e XJlOp B nplfpO,lJ.e He BCTpellaeTCSI.

t.hoObl n03HaKOMlfTbCSI C XUMUtteCICUMU csor'icmsaMu xJlopa, ero MomHO

coopaTb B oaHKY no cnocooy BblTeCHeHIfSI B03,lJ.yxa. .llJlSI nOJlYlleHIfSI xJlopa
OObIKHoBeHHo nOJlb3YIOTCii peaKlI,lfel\ Me>K,lJ.Y COIlIlHO(J. ICllC/lOmOU U OSYOICUCblO
JtapZaHl{a Mn02 , KOTopaSI SIBJlSIeTC!I HalfOOJlee ,lJ.eWeBblM 1f3 OKIfCJIIfTeJlen,

rrpHrO,lJ.HblX ,lJ.JI!I nOJIYlIeHIfSI xJlopa.
PeaKlI,HSI If,lJ.eT no C,1e,lJ.YIOIlI,eMY paBeHcTBY:

4HCl + MnO;a=MnClg + 2H;aO + CI;a.
4T06b1 npH COCTaDJleHHH noro paDeHCTBa co06pa3HTh, CKOJlhKO MOJleKYJI XJlO-

pHCToro BOltOpOiIa HaltO D3HTh, CneltyeT o6paTHTb DHHMaHHe Ha TO, '1.0 BeCh KHcnD"-

pOlt MoneKYJlbI Mn02 nepeXOltHT B MOlleKYJlbI BOltbi. CJleltOBaTeJlbHO, BOltbl nony-
'IaeTCH ltBe MOlleKYJlbl. A OTCIO,lta B lIeBoH 'IaCTH paBeHcTBa ltOJl)l{HO 6b1TJ. 'IeTblpe
arOMa BO,ltOPOlt8. ClleltOBareJlIoHO, HY3I:HO BSHT!> 'IeTblpe MOJleKYJlbI HCl.



Bce OnblTbI C XnOpOM, BCne.l(CTBHe ero H.I(OBHTOCTH, npO.l(enblBalOT

B BblmR:HCHOM UlKaifJy, H B IIlKone 6e3 XOpOlllO .l(eRcTBYlO1lI.ero BblTSUKHoro

lllKa<pa xnop MO>KHO nonY4aTb mflllb B caMbiX He3Ha'lHTei1bHblX KOnHtteCTBax.

. Onbtm 2. C06epHTe npH60p, KaK nOKa3aHO Ha pHcYHKe 103. no-

MeCTHTe B np06npKY HeMHoro iJsyoICucu .MapzaHu,a B IHI.I(e KpynHHoK I{ npl{-
neRTe KOHlI,eHmpUpo8aHHou COItRHOU ICUCItOmbl.

3aKpoRTe np06KoR C ra300TBO.l(HOR Tpy6KOR I{

oCTopmKHo HarpeBaRTe. BbI.I(ei1HI01lI.HRcR XJlOp

c06epHTe B 6aH04KY. 3a 6aH04KoR .l(ep>KHTe JlH-

CTOK 6eJloti 6YMarH, 'IT06b1 i1Y4llle BI{.I(eTb llBeT

Xi10pa I{ CJleAHTb 3a TeM, KaK XJlOp HanonHReT

6aHO'IKY.
KorAa 6aHO'IKa HanOJlHHTCH xnopoM, no.1(-

HI{MHTe lllTaTHB H nO.llCTaBbTe no.ll ra300T-

BO.l(HYIO Tpy6KY .llpyrylO 6aHO'lKY, a nepBYIO
3aKpoRTe KYCKOM KapTOHa. Ha6paB 'IeTblpe 6a-

H04KH xi1opa, npO.lleJiaRTe ci1e.l(YlO1lI.He onbl'tLI.

B 6aH04KY C XJlOpOM BCblnaRTe 1I0pOlllOK
PHC. 103. ITpH60p ltJlH nOJlY- J\;eTa.1J1a Cypb.Mbl Sb, .lli1R 'Iero B03bMHTe He-

'1eHHR xnopa.
MHoro nopolllKa .llBYMH naJibu.aMH I{  paCTH 

paRTe" ero Me>K.I(y naJlb aMHHa.ll 6aHO'IKoR.

CYPbMa 9HeprH4HO COe.l(HHlleTCH C Xi10POM. Dna caMa c060R aaropaeTcR
B xJlope. 06paayeTcH nHTHXJlOpHCTall cypbMa SbCl s '

HarpeTbiR nopOlllOK :HCelte3a Tal{>Ke aaropaeTCH B xnope. HacblnbTe He-

MHoro nopOlllKa >KeJleaa Ha KOHell nOJlOCKH >KeCTH, HarpeRTe iKeile30 Ii, KOr.lla

OHO Ha4HeT TJleTb BCbmaliTe ero B 6aH041{y C XJlOpOM, nocTYKHBaH no

)KeCTHHoA nOJlOCKe naJlblleM (pHC. 104).
B TpeTblO 6aHo'iKY C XJlOpOM BHeCHTe

Ha nO>Ke4Ke .llJlH C>KHraHHR Be1ll.eCTB B

KHCJlOpO.lle Hnl{ Ha 3arHYToti KplO'IKOM
>KeCTHHOR nO,10CKe (pHC. 105) O'leHb

HeMHoro KpacHo2o ifJocifJopa. <I>oc<pop
caM c06olO aaropaeTcR B xJlope I{ ropHT

CJla6b1M nJiaMeHeM, 06paaYH TpeXXi10pl{-
CTblR <pOc<pop PCls'

B 'IeTBepToti 6aH04Ke Ha6J1IO.lI:aATe 1'0-

peHHe BoiJopoiJa. .l1J1H 9Toro B03bMHTe

npH60p'lHK .llJIR nOJlY'IeHHR BO.llOpo.a.a

(pHC. 106). J1cnblmaiime 'tucmomy 80-

iJopoiJal 3a>KrHTe BO.l(OpO.ll I{ onYCTHTe
nnaMR B 6aHO'IKY C xnopOM. Bo.l(opo.l(
rOpl{T 6enOBaTbiM nJiaMeHeM. LlBeT xJlopa nOCTeneHHO npOn3.llaeT. no.'JY-
'IaeTCR XnOpl{CTbltI BO.llOpO.l( HC\. BJleflTe B 6aHO'IKY BO.l(bI H HCnbITaA re

naKMYCOM. OH KpaCHeeT OT nonY'iHBlllej.icli commoR KHCJlOTbI. .

I
PHc.l04.BcblnaHHe

nopuwKa )Kene3a B

6aHKY C XJlOPOM.

PHC. 105.

fopeHHe q,oc-
cpopa B x.1ope.

C xnopoM MorYT HenOCpe.llCTBeHHo coe.llHHIITbCH sce .Mema/lltbl (BKJlI04aH
aonOTO I{ nJlaTI{HY) I{ no'tmu Bce He.Memaltltbl. O.l(HH Ha HHX ropHT B XJlope,

.llpyrl{e COe.llHHRIOTCH 60Jlee cnoKoRHO. J1cKItIO'teHUe.M RBJ1ReTCR KUCItOpuiJ,
KOTOpblJt, 6yAY'lH O'leKb aKTHBHblM SJleMeHTOM, reM He MeHee C XJIOpOM



HenocpeocmseHHO He coe{}UH1lemC1l. KOCBeHHblM 1Ke 06pa30M OKHCJIbi XJIopa

MQrYT 6b1Tb nOJIY'IeHbI. aTO BelJ.(eCTBa O'leHb HenpO'lHble.

no CBOHM XHMH'leCKHM cBoficTBaM XJIOp HBJIHeTCH OOHUM U3 Ca.MblX

QICmU8HblX 3/leMeHm08.

Cne.nyeT OTMeTHTb, '1TO Mbi .nOn1KHbI Tenepb paCIlIHpHTb Hallie nOHHTHe

o zopeHUU. D.o CHX nop Mbl npHMeHHnH cnOBO "ropeHHe" TOJIbKO K 6blCTpO
npOTeKalOlJ.(et1 peaKLlHH Me>K.ny pa3JIHtIHblMH npOCTblMH
HJIM CnO>KHblMH BelJ.(eCTBaMH H KHCJIOpO.nOM. Tenepb >Ke

MbI 3H3eM, '1TO HeKOTopble BelJ.(eCTBa MorYT ropeTb H

B XJIope. Bo061J.(e zOpeH.UeM Mbi MO>KeM H33BaTb peale-
 UIO C 8btOe/leH.lleM men/la U C8ema, npOUCXOO1lW,YIO
MeJICOY ICaIeUM-/l1l60 8ew,ecmOOM U za30M, leale leUC/lO-

pOO, X/lOp U HeleOmOpble iJpyzul za3bl.

CMeCb paBHblX 06'beMOB xnopa H Bo.nopo.na npe.l1-
CTaBnHeT 83pbl8'tamylO CMeCb, n0.l106HYIO rpeMY'IeMY

ra3Y. B3pblB M01KHO BbI3BaTb HarpeBaHHeM TeM HnH

HHbIM cnoc060M, KaK H B3pbIB rpeMY'IerO ra33.

Xnop H BO.nOpO.l1 MorYT COe.l1HHHTbCH Me1K.l1Y co-

60t1 nOCTeneHHO H 6e3 HarpeB3HHH, 06pa3YH xnopHCTbIlt PHe. 106. rOpeHHe

B0.l10pOlt. D.nH aToro CMeCb .non>KHa Haxo.nHTbCH Ha pac- DOltOpOlta B xJlope.

ceHHHOM CBeTY. B TeMHOTe peaKLlHH H.l1eT Kpat1He Me.n-

.'1eHHO. npHMot1 CO/lHe'tH.blU CBem, HpKHfi CBeT MarHHH, aneKTpH'IeCKHfi CBeT

.l1efiCTBYIOT n0.l106/1o HarpeBaHHIO, BbI3b1Ba_1I B3pblB CMeCH. C BnHHHHeM CBeTa

Ha XHMH'IeCKMe peaKiJ.HH MbI Y>Ke BCTpe'lanHCb npH H3Y'IeHHH CBoficTB nepe-
KHCH BO.nOpO.na, KOTopaH Ha CBeTY p33naraeTCH ropa3.n0 6blCTpee, '1eM

B TeMHOTe.

XJIOp He TOnbKO 9HeprH'IHO Coe.l1HHHeTCH co CB060.nHblM B0.l10pO.nOM,
HO ,MO>KeT TaK>Ke H OmH.UMamb BO.nOpO.l1 OT pa3nH'IHblX BO.nOpO.l1HblX COe.l1H-

HeHHt1. EcnH paCTBOp xnopa B Bo.ne, HMelOlJ.(Hfi >KenTblt1

LlBeT (X/lOpHa1l 800a) , OCTaBHTb Ha coemy, TO >KeJJTbln

LlBeT XJIopa nOCTeneHHO npona.naeT, paCTBOp 06eC 8e'tll-
8aemC1l H M3 Hero 8blOe/l1lemC1l ICllC/lOpOO. B paCTBope >Ke

o6pa3yeTcH BMeCTO xnopa conHHaH KHcnOTa:

H,aO + CI2
= 2HCl + O.

;ie

D.nH onbIT3 MO>KHO Bocnonb30BaTbCH npH60pOM, H306pz.
>KeHHblM Ha pHC. 107. B Kon6y HanHBaeTCH pacTBop

xnopa B BOlte, H Kon6a OnpOKH.l1bIBaeTCH B 6aHKY C BO-

.nofi. 4epe3 HeCKOJIbl(O .neCHTKOB .nHefi, a npH HpKOM OCBe-

lJ.(eHi-IH 3Ha'lMTenbHO CKopee, B Kon6e c06HpaCTcn .nOCTa-

TO'lHOe KOnH'IeCTBO KHcnopo.na, KOTOpblt1 MO>KHO Hcnbl-

TaTb.

KMcnopo.n:, Bbl.n:eJIHeMblfi H3 BO.n:bl X,10POM, 8 .Mo.,l!eH.m 8blOe/leHll1l 06na-

.n:aeT ropa3.n:0 60Jlee CHnbHofi OKHcnHTenbHot1 cnoc06HOCTblO, '1eM KHcnopo.n:
B03.n:yxa, KHCJIOpO.n:, nonY'leHHblfi H3 6epToneTOBofi conM, HnH TOT >Ke caMblt1

KHCJIOpO.n:, nOJlY'leHHblt1 H3 xnopHolt BO.n:b1, HO Y>Ke Bbl.n:enHBIlIHt!CH H3 pac-

TBopa. EcnH B XJIOPHYIO BO.n:y nOMeCTHTb KaKOe-JIH60 JlerKO OKHcnHIOUJ.eeCH

BelJ.(eCTBO, TO OHO 6blcmpo OleUC/l1lemC1l BbI.n:enHIOIJ.(MMCH KMCJIOpO.ll,OM. HanpH-
Mep, ecnH xnopHYIO BO.ny npHnMTb KpaCTBOpy CHHet! KpaCI(H HH.lI,Hro,

PHe. 107. .lI:eH-
CTBHe xJlopa lJa

BOlty.



1'0 KpaCI<a ceAlIac )l(e 06ecunellHBaeTCSI: oopa3YIOTCSI IJeCUBeTHbie npO.LlYKTbl
OKHCJleHHSI.

ECJlH B3S1Tb KYCOK UBeTHoA MaTepHH, HanpHMep CHHero KOJleHKOpa, H,

CMOIIHB lIaCTb ero BO.Llolf, onYCTHTb B XJlOP, TO MaTepHSI B TOM MeCTe, r.ll.e

oHa BJla)l(Ha. 6blcTpo 06ecUBellHBaeTcSI. KpacKa OKHCJlSleTCSI, MaTepHSI .Lle-

JlaeTCSI 6eJloil (pHC. 108).
6bIcTpoe OKHCJleHHe BbI.lI.eJlSleMblM H3 xJlopHoA BO.Llbl KHCJlOpO.LlOM 061>-

SlCHSleTCSI TeM, '1TO npH peaKUHH BbI.LleJlSlIOTCSI omiJeAb1tble amOMbl KHCJlOpO.Lla,

KOTopble 8 MO.ueHm 8bliJeAe:iUR pearHpYIOT rOpa3.Ll0 3HeprHlIHee. lIeM nOClle

Toro KaK OIlH COC.LlliH!lTCSI B MOJleKYJlbI 0i'
X.'10p npHMeHReTCR Ha npaKTHKe iJAR 6eAeHUR mICa1teu H3 paCTHTeJIbHbIJi.

nOJlOKJH, 6YMarH H T. n. 6eJleHHe COCTOHT B TOM, '1TO nOCTopOHHHe OKpa,;,
IUCHHble BeIUeCTBa, nOKpblBalOIUHe c nOBepXHOCTH paCTHTeJlbHble BOJlOKHa,
OKHCJlRIOTCSI KHCJlOpO.ll0M, OCB060)l(.LlaIOIUHMCR npH .LlefiCTBHH xJlopa Ha BO.LlY.

CaMH no ce6c paCTHTeJlbHblC Bo.'10KHa, COCTORIUHC H3 KJlCT'IaTKIf, HMelOT

6e.lb11l UBeT. TI03TOMY nocJle OKHCJleHHR, pa3PYIlleHHH nOKpblBalOIUHX HX

nOCTopOHHHX BeIUCCTB, BOJlOKHa npH06peTalOT
CBoll eCTeCTBeHHbIll 6e.'1b11l UBeT. 6eJleHHe

HY)I(HO npOH3BO.LlHTb C 60JlbIllOil OCTOP0)l(-

HOCTblO, TaK KaK OKHCJlHTbCSI, pa3PYIllaTbCSI
MO)l(eT H caMO BOJlOKHO.

XJlOp MO)l(eT om1tU.ltamb 80iJopoiJ He

TOJlbKO OT BO.Ll . HO H OT HeKOTopblX .LlPyrHx
BOltOpO.LlHbIX COe.LlHHeHHIl.

TaK, HanpHMCp, eCJlH B COcy.Ll C XJlQpol1
onYCTHTb 3a)l()I(eHHYIO cmeaplLH08Y1O CBerty
(pHC. 109), TO CBelia npO.LlOJl>KaeT ropeTb B

xJlope TYCKJlbIM KpaCHOBaTblM nJiaMeHeM, BbI-

.LlCJlRSI 60JlbIllOe KOJlHlIeCTBO .LlbIMa. Hano-

MHI;M, '1TO CTeapHH, HJlH CTeapl1HOBaSl KHCJlOTa (CTp. 102), eCTb O.LlHO-

OCHOBHaSl KHCJlOTa COCTaBa H (H3BC180i).
XJlOp npH 3TOA peaKUHH COe.LlHHReTCR TOJlbKO C BO.LlOpO.LlOM cTeapHHa,

yrJlepo.Ll )l(e C XJlOpOM He Coe.LlHHSleTCSI H He Bbl,ll,eJISleTCSI B BH.Lle yrJlR, KonOTH.

KHCJlOpO.Ll .LlaeT C yrJlepO.LlOM COi .

ECJlH B 6aHKY C XJlOpOM onYCTHTb 6YMa)l(KY, CMOlleHHYIO CICUnltiJap0.AI,
TO CKHnH.Llap caM c06010 BocnJlaMeHSleTCSI B xJlope H .LlaeT 60,lbIlloe KonH-

'1eCTBO KonOTH.

PHC. 108.

06eC Del/HBa-
HHe KOileHKO-

pa XJlOpOM.

PHC. 109.

fopeHHe CBe-

I/H B xllope.

3aAa'la. HaIIHwHTe paBeHcTBa peaK HHropeHHII B xJlope cTeapHHa H CKHIIH-

Jlapa. CKHnHltap - ::ITO CMeCb, COCTOIlIUall, rilaBIIbIM 06pa30M, H3 COeltHHeHHII yrllepolta
C BOltOpOltOM C1oHI8' CI/HTaHTe CKHIIHltap I/HCTbIM CIOHI6'

XJlOp MomeT BCTynHTb B peaKUHIO C H3BeCTbIO, 06pa3YIJ TaK lIa3bIBaeMYlO XJlOp-

nylO, HIIH OeltU/lbHYIO, U38ecmb, npellCTaBIlIlIOIUYIO.cMecb. rJlaBHOH cocTaDHoH I/aCTblO

KOTOpOH IIBJllleTCII XllopliollaTHcToKallbUHeBall COJlb Ca(CIO)j'
npH lteHCTBHH Ha 6CIIHJlbHYlO H3BeCTb 1(uc/tom, ltame clla60H yrollbHoH KHCJlOTbi.

nOJlYl/aeTclI X/tOpHOBanLUCmaJl 1(uc/toma HCIO.

Ca(CI0)2 + HjC02
= CaC0 3 + 2HC10.

XJlOpnOBaTHCTall KHCIlOTa - BeU\fCTBO Ol/eHb HenpOl/HOe H CeHI/aC )Ke pa3J1a-
raeTCR:

.123

HCIO = HCI + O.



nOJlY'IalOlUMHCIl 1&UC.40POO 8 MOMeHm BblOe.4eHUR 9HeprH'IHO OKHCJllleT.

TI03TOMY 6eJlMJlbHofi H3BeCTbIO nOJlb3YlOTCR H3 npaKTMKe K3K 01&UC.4Ume.lleM

BMeCTO xJlopa (HanpHMep ltJlH 6eJleHHR TKaHefi, ltilR lte3HHcpeKllMH, a TalOKe ltJlIl

p33pymeHH!: OTpaBJllllOlUHX BelUeCTB Ha BofiHe).
CJleltyeT OTMeTHTb, '1TO peaK MHMe>Kl1Y XJIOpOM M BOltOIt HlteT HeCKOJIbKO CJlO>K-

nee, '1eM Mbi ee H306pa3HJlH Ha CTp. 127. TIpH lteACTOHM xJlopa Ha BOlty, KaK H npM

OKHCJleHHH 6CJlHJlbHOA H3BeCTblO, CHaIJaJla 06pa3yeTcR X.40pHOaamucmaR KUC.40'ma:

H20 + Cl, = HCIO + HCI,

a 3aTCM Y>Ke HCI0 pa3_ araeTCRHa HCl H KHCJlOpOlt. B KOHe'lHOM >Ke HTore nOJlY-
'1alOTCR HC! H 0, H paBeHCTBO peaKUHH MO>KeT 6b1Tb HanHcaHo, KaK YKa33HO Dblwe.

KpOMe XiiopHODaTHCTofi KHCilOTbI, ynoMRHeM elUe 0 X.40pHOBamoii 1&UC.40m'! HCIOo'

6epTOJleTOBa COJIb KC!Oa RBJlReTCR COJIblO 9TOH KHCJIOTbI - XJIOpHOB!tTOKaJlHeOoA
COJIblO.

6. XJlOp H OTpaSJlHlow.He _w.eCTsa. XJIOp 6b1JI nepBblM 60eBblM ompa-
84RIOUI,U.At 8eUl,eCm80M (OB), KOTopoe 6blJIO npHMeHeHO repMaHCKHMH BoR-

,CKaMH B 1915 r. BO BpeMSI HMnepHaJlHCTH'IeCKOR BoRHbl B Ka'leCTBe XU.MU-

fteCKOZO 0Py;JICUR.
X.10p p;eRcTByeT rJIaBHblM 06pa30M Ha C.IlU3llCmble OOO.llOftKU H oc06eHHo-

lIa .llblXaTeJlbHble opraHbI '1eJlOBeKa H mHBOTHblX. B.llbIXaHHe xJIopa .llame
B MaJlblX .ll03aX Bbl3bIBaeT CHJIbHoe BOCnaJleHHe .llbiXaTeJIbHblX nYTeR, KallIeJlb

M '1YBC.TBO YltYIllbSl. ITpHXOltSl B conpHKocHoBeHMe co CJlM3MCTblMM 060JIO'lKaMM

opraHM3Ma, XJlOp BCTynaeT B pealHlMIO C MaroR (Bo.lloR) 9THX 060JlO'leK:

H O+ CI = 2HCl + O.

KMCJlOpOlt 8 .MO.MeHm 8blae.lleHUR .lleRCTByeT Ha TKaHH 060JIO'leK pa3py-
malOllI.e. KpOMe TOro, MX pa3.llpamaeT BbllteJISllOllI.aSlCSI npH peaKIJ.HH COJISlHaSl

KHCJlOTa. Ha'lHHaeTCSI CJlIOHOTe'leHHe, CJIe30Te'leHHe, nopameHHe JIerO'lHblX

nY3b1pbKOB H B pe3YJIbTaTe, npH cepbe3HbiX OTpaBJIeHHSlX, OTeK JlerKHX

M CMepTb OT Y.llYllIeHMSI. IT09TOMY XJIOp OTHOCHTCSI K 'IHCJIYyaywalOUI,ux OB.

Ha BOHHe XJlOp npHMellRJlCR ltJlil TaK Ha3b1BaeMbiX zaSOBblX ama1&, ltJI-R '1ero OH

BblnYCKaJlCR npH 6J1arOnpHRTHOM BeTpe B CTOPOHY npOTHBIIHKa H3 HeCKOJIbKHX TblCR'I
CraJIbHblX 6a."10HOB OltHOBpeMeHHo. 6Yl1Y'lH TR>KeJIee B03ltyxa, XJlOp CTeJIeTCR no

3eMJIe H npOl1BHraeTCR BMCCTe C BeTpoM B BHlte .ra30Boro 06J1aKa", nOKpblBalOlUero
60.1bUlIlC npocTpaHcrua H ry6RlUero Bce nOnaltalOlUHeCR HaBCTpe'lY >KHBble cymecTBa,

nOCKoJlbKY 'OIIH He CYMelOT YKPblTbCR MJlH 3amHTHTbCII OT ry6HTCJlbHOrO ltCItCTBHII
XIIopa.

XJIOp KaK OTpaBJISllOlllee BellleCTBO nocJle BoRHbl HaIlleJI ce6e npMMeHe-
HHe H B .MUPHOU :JICU3HU, a MMeHHO .llJISI 60pb6bl C HaIIIMMH HeBH.llHMblMH

BparaMH
- 60.lle3Hem80pHbl.Mll .MUKpOOpZaHU3.Ma.MU, HaXO.llSlIllHMHCIi BBO.lle.

ITHTbeBYIO BOlty B HaCTOIIlll.ee BpeMIi BO MHorHX MeCTax 06e3BpemHBalOT npH
nOMOIllH XJIopa (XJlOpHPYIOT). XJlOp H3 6aJlJlOHOB nocTynaeT B oc06b1e an-

napaTbI, rlte OH paCTBopSleTCSI B BO.lle, 3 OTTY.lla nonY'IeHHblR paCTBOp Bny-
CKaeTCSI TOHKOR CTpyRKOR HenOCpe.llCTBeHHO B BO.llOnpOBO.llHYIO MarHCTpaJIb
C T3KHM paC'IeTOM, '1To6b1 Ha JIMTp BO.llbl npMXO.llMJlOCb- OKOJlO 0,002 2,XJIOpa.
3Toro KOJlHLfeCTBa BnOJIHe .llOCT3TO'lHO, '1T06b1 y6MTb HMelOllI.HeCSI B BOlte

6aKTepHH. BCTynaSl B eeaKIJ.HIO C BO.lloR, XJlOp .llaeT COJIHHYIO KHCJIOTY, HH-

'ITOmH3S1 npHMecb KOTOpoR COBepIlleHHO He3aMeTHa Ha BKYC H 6e3Bpe.llHa.
3anacbI xJIopa, OCTaBIIIHecSI OT BoRHbI, 6b1JIH OT'IaCTH HcnOJlb30BaHbI .llJISI

60pb6bl C 8peOUme.ll1lMIl nO.lleu - cycmma AIi, nOe.llalOIlI,HldH rpOMa.llHhIe KO-

JlH'IeCTBa xJle6a, HO B HaCTOlIlll.ee BpeMSI C HHMH 60plOTCSI 60nee .lleIlleBbiM
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H Y.llO(')HLIM Cpe.llCTBOM - XlIOpnHKpHHOM. XAOpnUKpUH
t
npH 06LIKHOBeH-

HoR TeMnepaType - mH.llKOCTb. 3TOR mH.llKOCTblO npOnHTLIBalOT OnHlIKH,

KOTopLIe H BBO.llSiT B HOPKY CYCJI"IKa. HocHTb meCTSlHKY C npOnHT3HHLIMH
XJlOpnHKpHHOM OnHJlKaMH rOpa3.ll0 Y.l106Hee, '1eM TSlmeJlblR 6a.1J10H C XlIOpOM.

XJlOp KaK 60eBOe OB B HaCTOSlIlI.ee BpeMSI nOTepSlJI \CBOe 3Ha'leHHe

1'1 B 6Y.llYIlI.eR BoRHe BpSl.ll JlH 6Y.lleT npHMeHSlTbCSI, TaK KaK Bblpa60TaH LleJlblR

pSl.ll .llPYrHX OB, 60Jlee SI.llOBHTblX H Jler'le npHMeHSIeMbIX. Ho B COCTaB 60Jlb-

IlIHHCTBa 3THX OB, OltHaKO, BXO.llHT XJlOp. fl03TOMY OH HBJlSleTCSI O.llHHM H3

O'leHb BamHblX MaTepH3J10B BoeHHoR npOMblIllJleHHOCTH. XJlOP, HanpHMep,
BXO.llHT B COCTaB .llBYX HaH60Jlee CHJlbHblX OB-unpuma II /lblOUCllma.

'

3TO - BbICOKOKHnSlIlI.He H Me.llJleHHO HcnapSlIOm.HecSi JfCIIOKocmll: HnpHT

C 3anaXOM He TO rOp'lHIJ.b1, He TO mmeHoR pe3HHbI 1'1 JlblOHCHT C 3anaXOM

repaHH. 113 HHX HaH60Jlee BameH HnpHT, H.1M "rop'lH'IHblR ra3", TaK KaK OH

OC06etlHO "CToeK" 1'1 MomeT Ha.llOJlrO - Ha .lleCSlTKH .llHeR 1'1 60Jlee - ,,3ap3-
maTb" MeCTHOCTb H OTpaBJlSlTb C HHM conpHKaCalOIlI.HXCSI.

I1npHT .lleRcTByeT He TOJlbIW Ha opratlbl .llblXaHHSI, HO H Ha Bee meAO;
Ha TeJle nOSlBJlSlIOTCSI Hapbl8bl 1'1 Sl3BbI.

COBpeMeHHblMH Hera3006pa3HblMH OB H3'1HHSlIOT aapo6o.M6bl, c6pacbI-
BaeMble C CaMOJleTOB, H apmll/l/lepuiiCfClle CHapRCbl. flpH B3pbIBe CHapSl.ll.OB
H 60M6 OB paCnblJlSleTcst, Ca.llHTCSI Ha 3eMJlIO 1'1 3apamaeT nOKpblTYIO HM

nJlOIlI.a.llb.

EIlI.e 601lee ry6HTeJlbHO 33pameHHe MeCTHOCTH nYTeM nOJllibatlHSI OB 1'13 no-

MeIlI.eHHbIX H3 aBTOM06HJle 6aKOB, a TaKme pacceHBaHHe 60.1bIllHX KOJm-

'1eCTB OB C CaMOJleTOB H 3apameHHe B Te'leHHe HeCKOJlhKHX MHHYT rpOMa.ll-
HbIX npOCTpaHCTB BO MHoro reKTapOB. CTO rpaMMOB xJlopa ,,3apamaIOT"
OKOJlO .3.3 ..u

a
B03.llyxa

- 06"beM npHMepHo TOBaptiOrO BarOHa, a CTOJlbKO me

HnpHT3. - 2000 ..u
a
- 06"beM 60JlbIllOrO '1eTbIpeX3Ta>KHOrO .llOMa.

KpoMe HnpHTa H JlbIOHCHT3, OTHOCSlIlI.HXCSI K Hapbl8HbI..u OB, cym.e-
CTBy.eT eIlI.e 60JlbIlIee '1HCJlO .llPyrHx OB

-

SI.llOBHTblX, Y.llY IIIa 10 !lJ.HX , CJle30TO-

'1HBblX, '1HXaTeJIbHb.Ix Ii T. It., KOTopbIe TaKme MorYT npHMeHSlTbCSI Ha BoRHe.

DOJlbIlIHHCTBO OB .lleRCTBYIOT He TOJlhKO Ha mHBbIe cyu ecTB3, 110 H Ha

..uema/lllbl.BbI3bIBaSlHXpmaBJleHHe.aCJle.llOBaTeJlbHO.nOp.lyopymHSI.Ma-
IlIHH, npli6opOB; OB 3apa>KalOT DOltY H 3anaCbI nMIlI.eBbIX BeIlI.eCTB, KOTO-

pble CTaHOBSlTCSI HCTO'lHHKaMH OTpaBJletlHSI.
7. 3aw,HTa OT OTpaBJIHIOw,HX Bew,eCTB. COBeTCKoe npaBHTelIbCTBO

HeO.llHOKpaTHO H KaTerOpH'IeCKH BblCKa3bIBanOCb npOTHB npHMetleHHSI OB

C BOeHtlbIMH LleJlSlMH. O.llHaKO .lleSlTeJlbtlaSi nO.ll.rOTOBKa K XHMH'IeCKOR 60pb6e
B 6ypmya3HbIx rocY.llapcrnax 3aCT3BJlSleT lIac 6bITb oc06eHIIO 6.llHTeJlb-
HblMH. MbI .llOJl>KtlbI 6b1Tb rOTOBbI K caMo060poHe BO BCSlKoe BpeMSI.

B tlaCTOSlIlI.ee BpeMSI MbI pacnOJlaraeM LleJlblM pSl.llOM cpeiJcm8 3al/4Um1;l.

OT 803iJYWHO-xu..uII'teC1coii onaCHocmll.

MbI He 6Y.lleM KacaTbCSI LleJloro pSl.lla aKTHBHbIX Mep 3aIlI.HTbI BOeHHOrq
xapaKTepa, CTpeMSlIlI.HXCSI He .llOnYCTHTb npOTHBHHKa BOCnOJlb30BaTbCR XHMH 

'1eCKHM opymHeM (6.llHTeJlbHOe Ha6nlOlteIme 3a ropH30HTOM, 06CTpell aeHHT-

HYMH 0PY.llHRMH, pa60Ta CaMOJleTOB-MCTpe6HTeJleA H T. .ll.), OCTaHOBHMCR 
rllaBHblM 06paaOM, Ha Mepax aaIlI.HTbI XHMH'IeCKoro. xapaKTepa.

'laN°I'
"taB unpHTa BXO,ltHT em.e cepa: ClaC.H,s, B COCTaB IIblOHCHTa ClaC.H.4s :-
I k

'Co .,.



npem.ne Beero, .lI.JIJI 3aU HTbIHaH60JIee YSlSBHMLtX .lI.JIJI OB qaCTelt TeJIa-

opraHOB .lI.LtXaHHSI, yweA H rJla3 - npH.lI.YMaHLt npOmU80'lQ3bl. YCTpOItCTBO

COBpeMeHHblX npOTHBora30B OCHOBaHO Ha nOrJIO eHHHra3006pa3HblX OB

yrneM, Ha' Y.ll.epmaHHH paCnblJIeHHblX 08 $HJIbTpaMH H lIa oKHcneHHH, pa3-

pyweHHH HeKoTopblX Bew.eCTIt --OKHCJIHTemIMH.

flOZAOmlllltellbHYIO cnoco6Hocmb YMR nerKO HaonlO.lI.aTb Ha OnLtTe.

. Onbltn. HarpeATe B npooHpKe 1-2 KpHCTaJIJlHKa 330THOCBHHlI.OBOit
COJIH Pb(N03)9!' OHa pa3JIaraeTCH, BbI.lI.eJISlH .6YPbllt ra3 NOi , nO.ll.06HO

Cu(N03)1 (CTp. 117).
Kor.ll.a np06HpKa HanOJIHHTCSI 6YPblM ra30M, 6pocbTe B nee HeCKOJIbKO

KYCO'lKOB .lI.peaeCHoro yrJISI, 3aKpolh'e' na.'lblJ,eM H aCTpSlxHHTe. DYPbllt lJ,aeT

ra3a OblCTpO npOna.ll.aeT- ra3 norJIO-

w.aeTCSI yrJIeM. .

Cnoc06HoCTb nOrJIorn.8Tb ra3b1 H na.

phi, cryw.aSl HX Ha cBoeR nOBepxHocTH,
H.7JH cnoco6HoCTb TaK HaablBaeMolt a.o;-

COpOll.HH, He eCTb oco6eHHOCTb TOJIbKO

O.ll.HOrO .n.peBeCHoro yrJIH. 3m CBofi-

CTao OOJIblllHHCTBa TBep.n.hlx TeJl. B yrJle
me 3Ta cnoc06HoCTb oc06eHHo HpKO

npOSlBJlHeTCH 6JIaro.ll.apSi ero 60JIbwOlt

nopHcToCTH.
PaccMaTpHBaH KYCOK .lI.peBeCHoro yrJlA,

IIfbl BHltHM, '1TO yrOJIb, 60JIee HJlH MeHee

coxpaHSleT cTpoeHHe .lI.epeaa, H3 KOTO-

poro OH nOJIyqeH. Ha pHC. 110 H30-

6pameHO MHKpOCKOnH'IeCKOe CTpoeHHe

.n.epeBa. PHCYHOK C.lI.eJl&H Ha OCHOBa-

HHH paCCMaTpHBaHHSI nOJ1 IIfHKpOCKOnOM
.lI.peBeCHHbI B pa3JIH'IHblX npO.ll.OJIbHblX

PHC. 110. MHKpOCKOnH'IeCKOe cTpoe-

H nOnepe'lHblX paape3ax. .upeBeCHHa
HHe .lI.epeBa.

npOHH3b1BaeTCSI IIfHOrO'lHCJIeHHblMH MHK-

pOCKOnH'IeCKHMH XO.ll.aMH H KaHaJIbll.aMH. TaK me nopncT H yroJlb.
,

DJIarO.ll.apSl nopHcToCTK yro.1" HMeeT rpOMaJ1HYIO nOBE!pxHOCTb, KOTOpOIt
OR 3.lI.COp6HpyeT ra3006pa3HNe Bern.eCTBa.

,

nYTeM npOK8J1HBaHHH yrJIH 6e3 .lI.OcTyna B03.l1.yxa, HanpHMep B TOKe BO-

.n.AHblX napOB, H3 yrJlH Y.ll.amIIOTCSI, no BoaMomHOCTH, Bee OCTalOl.lJ,HeCH B HeM

np0.D.YKTbI cyxolt neperOHKH .lI.epeB3, '1eM el.lJ,e 60JIbllie YBeJlH'IHBaeTCSI nopH-
CTOCTb yrJIII H nOBbllllaeTCH ero 3KTHBHOCTb. nOJIY'IaeTCSI afCml18llpOBaHH.btU
YZO/lb. O.u.HH Ky6H'IeCKHIt caHTHMeTp aKTHBl1pOBaHHoro yrml MOmeT norno-

THTb OKOJlO 500 CM
s

x.'lOpa npH 06b1KHOBeHHbI'" yeJIOBH!lx.

06'bIlCHHTb RBJlCIIHe altCOp6UHH MOJKHO C.!Ie.A,}'IOIIUIM 06p1l30M. Toepltoe COCTOHHHe

oew:eCTBa 3aBHCHT OT Toro, 'ITO MOJIeKy.1bI BeIl\eCTBa UpHTJlfHBalOT H yltepJKHBaIOT

ltpyr ltpyra. ECJlH MbI 11306pa3HM YCIIOOHO MOJleKYllbI B BH.lIe wapHKOB, TO KaJK].tbIH:
mapHK, HaxOltRIl\HRCII BHyTpH TOepltoro Bew:eCTBa, xaTR 6b1 wapHK a (pHC. 111).
HcnblTbIBaeT co Bcex CTOpOH npHTRJKeHHe COCeltHHX wapHKOB If caM HK npHTllrHBaeT.
Y wapHKoB JKe - MOJleKYJl, paCIIOJIOJKeHHblX Ha nOBepXHOCTH TBep.ll.OrO Bew:eCTBa.
OCTaeTCR KaK 6bI HeHCnOJlb30BaHHbIA 3anac sHepcHH., n09TOMY OHH MorYT npHTRrH-
&arb H y.ltep 8arbMOJlUYJIIli ran, np"WeJ{wHe B conpHKOCHOBeHHe c nouepxHoCTbIO
rBepltOrO Bew:eCIBa.
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XopOWO nOrJlOll1aR ra3bl 11 napbl, yroJlb He MO>KeT nor.'1ow.aTb 11 y.nep-
)J{I1BaTb pacnbl.'1eHHblX )J{li.LlKHX H TBepD.blX 08. L{JlR I1X YD.ep)J{aHHR npl16e.

ralOT K ifJll/lbmpall,llU 803ayxa '1epe3 BOAJlOI<,

BaTY 11 T. n.

KpOMe Toro, D..'1R paapyweHHR HeKOTopblX OB

B npOTHBora3 BBOD.RTCR Kpynl1HKI1, COD.ep)J{all1l1e

OKI1CJlI1TeJlI1, KaK MapraHUOBOHaTpl1eBaR COJlb.

Ha pl1c. 112 11306pa)J{eH npomllsoza3, COCTOR-

Il1I1A 113 pe311HOBoA MaCKI1 co CTeKJlRHHblMI1 0'1-

KaMI1 11 )J{eCTRHoA Kop06KI1, coeD.I1HeHHOA C Ma-

CKoA wl1poKoA Tpy6KOA. B Kopo6Ke I1MeIOTC!I

PHC. 111. CxeMa CTpoellHR
CJlOH H3 KYCO'lKOB yrJlR, 113 XI1MI1'1eCKI1 D.eACTBYIO-

ToepltOro oeweCToa. lUHX Kpynl1HoK H IjJI1JlbTPYIOIl1He CJlOI1, 3aD.ep-
)J{I1BalOll1l1e paCnblJleHHble Bell1eCTBa. B.LlblXaeMbllt

B03D.YX npOXOD.I1T '1epe3 HI1)J{HI1A KJlanaH Kop06KH. BbI.LlblXaeMbllt B03D.YX
He l1D.eT 06paTHO IJepe3 Kopo6KY, a BblXOD.HT IJepe3 BepXHI1A K,lanaH.

B npOTHBora3e npl1 He OIJeHb 60JlbwoA KOH-

ueHTpaUl111
1 OB MO)J{HO D.blWaTb 6-7 IJaCOB, 6e3

onaCHOCTH OTpaBI1TbCR.

TIpoTHBora3b1 .Lle.1alOT He TOJlbKO .LlJIR, JIIO.LleA, HO

H .LlJlR JIOiIJaheA 11 co6aK, 06CJlY)J{HBaIOIl1HX apMI1IO.

L{JIR npe.LlOXpaHeHHR OT HapblBHblX OB, KOTopble

.LleACTBYIOT 'Ha BCIO nOBepXHOCTb TeJla, npl1XOltHTCR

npH6eraTb K He nponycKalOUI,ea DB o6ysu U oae:JICae

npope3uHeHHoa HJlH nponumaHHou .MaC/lflllllCmbt.Mll

8eUl,eCmSa.Mu, KaK, Hanpl1Mep, BapeHoe JlbHRHOe

MaCJlO (OJlHljJa).
LJeJIOBeK, O.LleTbIA B TaKYIO o.Lle)J{.LlY H cHa6)J{eH-

HbiA npoTHBora30M, MO)J{eT XO.LlHTb no 3apa)J{eHHoA
OB MeCTHOCTI1 H npHHI1MaTb Mepbl K y.n.aJleHHIO OB.

L{JIR yaQ./leHllfl OB nOJlb3YlOTCR pa3J1I1IJHOrO

pO.Lla OKllC/lUme/lfl.Mll H, B IJaCTHOCTI1, 6e.,llll/lbHOa
U3secmbIO (CTp. 128), KOTOPYIO pacceBalOT no 3a-

pa)J{eHHoA MeCTHOCTH.

HeKoTopble OB pa3PYllIalOTcR BOD.oA, H3BeCTKOBblM
MOJlOKOM, HarpeBaHl1eM (HanpI1Mep, 3apa)J{eHHoe :.teCTO PIIC. 112. npoTHDora3.
nOJIHBaeTCR KepOCI1HOM, KOTOpblA 3a)J{HraeTcR) H T. It.

TIOMHMO HH.LlHBI1.LlyaJlbHOA 3all111Tbl OT OB, npl1-
MeHReTCR KO/l/leltmUSHan 3aUl,uma B BI1.Lle za30y6e-
:JICUUI, - nJlOTHO 3aKpblBaeMblx nOMell1eHHA, YCTpal1-
BaeMbiX noD. 3eMJleA, B nO.LlBaJlaX H T. .11.

B03.LlYX B 9TI1 nOMell1eHHR HaKa'lI1BaeTCR 'tepe3

tjJU/lbmpbl- RIl1I1KH, HanOJlHeHHble TeMI1)J{e norJlOll1alO-

lUl1MH H IjJHJlbTPYlOll1l1MI1 Bell1eCTBaMH, KOTopble npH-
MeHRIOTCR B npOTI1BOra3ax.

B KaIJeCTBe IjJI1J1bTPYlOll1erO MaTepl1aJla MO)J{eT npI1MeH.IITbCR TaK)J{e pblX-

naR, 60zamafl nepeZHOe.M 3e.M/lfl.

7

1 - MaCKa. 2 - CTeKila

(O'lKH). 3 - OTPOC10K. HbI-

BOpB'IHBBeMWH nBilbl\e"

BHYTPb .!tilB npOTHpBHHB
CTeKOil. 4 - TpOHHHK. 5-
KilBOBB .!tilB IIbI,IIblUS KB.

6- TPy6KB. 7 Kopo6KB.
8- p83pes Kopo6KB. 9- pe-
weTKH, pBs.!teilBIOLl\Ke CIIOH
norilOWBIOIl\H][ BeLl\eCTB.
10- Kopo6KB cHnsy, KilBnBR

,11.1111 B,IIblUHHB.

1 KOHLteHTpaD;HR - KOJlH'IeCTBO BCWeCTOa B eltHHHD;e 06'heMa, HanpHMep, 0,02 e

B 1 M
8
.
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mlInH BO H30e>KaHHe ee 3apa-

HLI.(HKaX, 3aBepTbIBalOT B npo-

OT OB HeOOXO,U.HMO ooeperaTb 3anaCbI

>KC;mH. TIHLI.(Y xpaHRT B nJIOTHO 3aKpblTbIX

MaCJIel-IHYIO 6YMary H T. ,U..

MeTannHtJeCKHe npe,U.MeTbl' CMa3b1BaIOTCR MacnOM, Ha MaIIIHHbI Ha.ll:eBalOTCII
tJeX.1bI H3 He npOHHL{aeMOfi ,U.nH OB MaTepHH H T..II:.

He TonbKO KpacHOapMefiL{bI, HO H Bce MHpHoe HaceneHHe ltOn>KHO OblTb

3HaKOMO co cpeaCmBaMU 3aUl,llmbt OT OB H .ll:On>KHO 6b1Tb nO.D.rOTOBneHO

Ha cnytJaA BHe3anH roHana,U.eHHR.

XHMHtJeCKoe opY>K!4e oc06eHHo CTpaillHO B

YC.10BHRX naHI1KH, OTCYTCTBHR opraHH3aL{HH H

npe,U.BapHTenbHoA nO.ll:rOTOBKH. 3TOA nO.ll:roToBKofi

nace,1eHHR 3aHHMaeTCR OcoaBHaxHM. Ka>Kltblfi ytJa-

111l1ficR ,U.on>KeH 6bITb tJneHOM OcoaBHaxHMa H

I<PY>KKa TIBXO.

8. nOJlyqeHHe xJlopa B 60JlbWHX KOJlH-

'ieCTBax. LlnR nonytJeHHR oonbIIIHX KonHtJeCTB

XJ!Opa 06b1KHOBeHHO nonb3YIOTCR pa3nO>KeHHeM

nOBapeHHoJ% conH npH nOMOInH aneKTpHtJeCKoro

TOKa, HnH 3/leICmpO/lU30.M nOBapeHHolt conH

NaCI.
EcnH tJepe3 pacTBop NaCI nponycKaTb aneK-

TpHtJecKHIt TOK, TO Ha nOJIO>KHTenbHOM aneKTpo,U.e
BbI.II:enReTCR xnop, a Ha OTpHL{aTenbHOM - HaTpHfi:

2NaCI = 2Na + CI .
HaT[lHIt npH aTOM cefitJac >Ke BCTynaeT B

peaKL{HIO C BO,U.OIt, Bbl,U.enHR H3 Hee BO.ll:OpO,U. H

o6pa3YR e,U.KHIt HaTp;

2Na -/- 2H20 = 2NaOH + H .
Bce TPH nOJIYtJeHHblx npOltYKTa aneKTpo-

nH3a - C1 2 , NaOH H H2
- HMelOT npOMbIIIIJIeH-

Hoe 3HatJeHHe.

'II
Ef!

PHC. 113. npH60p ltJlR no-

JlYtJeuHII xJlopa H eltKOrO

HaTpa.
A -lKeCTRHKa (paspe3)- OTpR-
ltaTeJlbHbdi 9J1eKTpoit. E - KO'

JlOKOJl. B - BopOKKa C paCT80'
pOM COJIH. .ll- yroJlb - OOJlO,

IKKTeJlbH..ii 9JleKTpOit. I!- CTa.

KaK, KYita CTeKaeT eitKHA Harp.

a- Tpy6Ka itJlR B..xOita IJIopa.

Ha pHC. 113 H306pa)KeH npH60p, npH nOMoIU 

KOToporo MO)KHO nOHRTb, KaKHM 06pa30M STOT CIIoc06

pa3nO)KeilHII paCTBopa IIoBapeHHofi COnH MO)KeT IIPH"
MellRTbCR Ha IIpaKTHKe.

B )KeCTRHYIO Kop06KY A C pacTBopoM NaCI IIorpy-
)KCII KOnOKOJI 5. B KOJI:JKOJI nCTaDneH yrOJIbHbIA CTep)KelIb
jI" cnY)KaIUHH nOnO)KIUenblIbIM sneKTpoltOM. Kop06Ka
cnY)KHT oTpllLtaTenbHblM snCKTpOltOM. ECJlH 33MKHYTb TOK H tJepe3 BOPOHKY B IIpH-

mmaTb nOlleMHory pacTBop IIoBapclIlloA conH, TO H3 )KeCTRHKH 6YJleT BbiTeKaTb

D CTaKalIqHK E paCTBOp, COllep)K3IUHiI ellKHA HaTp (.1aKMYC B CTaKaHqHKe CHlleeT).
B KOJlOKOJle )Ke c06HpaeTCli XJlOp, KOTOpbIfi 110 Tpy6Ke a MO)KeT 6bITb OTBeieH H co-

6paH B 6aHKY.
no CTellKaM )KCCTIIHIUI nOltHHMalOTCIi nY3b!pbKH BOltopo.na. 51cHO, qTO fCJlH 6bl

Clle.1aTb y )KCCTRHIUI nnOTHYIO KPbIUIKY C OTBO.llHOH Tpy6Kol!, TO MO)KHO 6b1no 6bl

c06paTb H BbI.llenRIOIU\fl!cR npH peaKUHH Me)KltY HaTpHeM H BOltOH BOltOpOlt.
B .uupnoe 8pCMfl 113 IIo. yq3eMbIXnpH SJIeKTpOll1l3e NaCI npO.llYKTOB lIaH60JlbIUee

3HaqeHHe HMeeT eiJKufi namp, KOTOpbIit B rpOM3ltHbIX KO.mqeCTBaX IIpHMCHReTCIi no.l1
1I33BaHHeM KaYCTHqeCKOA CO.nbI HJIII MbIJlbHOrO KaMHII, B MbI,10BapeHHOM npOH3BOltCTBe,
a TaK)Ke: B IIpOH3BOltCTBe HCKYCCTBeHHoro UIeJlKa, ltliR OqHCTKH KepOCHHa H CMa-

30qHbIX MaCeJl Ha He<pTelIeperOHHbIX 3aBo.nax, Ii npOH3Bo.nCTBe MHOrHX OpraHHqeCKHJ:
Bell eCTBH, oc06e1l1I0, KpaCHTelieil .nIlIJ TKaHefi.
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HaxoltHT npHMeHeHHe H BO.D;OPO.D;, (CTp. 31),
qTO JKe KacaeTCR XItOpa, TO, HeCMOTpR Ha pa3R006pa:me ero MHpHblX npHMeH 

HRit, OR Bce JKe nOJlyqaeTCR B H36h1TKe. n03TOMY qaCTb xJlopa COeltHHIiKlT C nOJlY-
qalOlI1HMCR npH 9J1CKTpOJlI13e BOltOpOllOM (CJKHraIOT BOllOpOlt B XJlope). P. CTOOP"R
Q6pasYIOII1HHC" XII0pHCThlH BOltOpOlt HCl B BOlte, nOJlyqalOT OqeH& '1HCTYIO COJIRHYIO

KHCJlOTY.
B cltY'tae 80tiHbl po.m MeHRIOTCR: Xlt0P Tpe6yeTcR B OlJeHb tJOltbUlUX "o/tu'te-

cm8ax, H npHXOltHTCR npHltYMblB8Tb npHMeHeJ/He eltKoMY HaTPY. "Ero MO>KHO 6b1J1o
6h1 nepepa6aTbiDaTb, HanpHMep, Ha COlty Na>1COa nponycKaHHeM B pacTBop e.lJ.KOrO

HaTpa yrJleKHcJloro ra3a:

2NaOH + COs
= Na.CO. + HsO.

BonpOCbl .lJ.JI5I nOBTOPEHI151.

1. rlte H B KaKOM BM.ne BCTpelJaeTCR nOBapellH8R cO.'I,,1
2. qTO TaKOe XJlOpHCTbIH BOltOpOlt H qTO TaKoe COJIRnaR KHCJlOTa?
3. KaKHe npollYKTbI no,lyqalOTCR o.ttHoDpeMeHIIo C COJlJlHOH KMCJlOTOH? HanHWHTe

paBeHcTBa peaKUHH.
4, KaKoBa pacTBopHMOCTb XJlOpHCTOro BOltOpo.na B Bone?
5. nOqeMY XJlOpllCTblH DOlt0POlt .D;hlMHT lIa B03ltyxe?
6. qTO !lBJlJleTCJI peaKTMDOM Ha COJl!lHYIO KHCJlOTY H ee cOJln?
7. BCTpeqaeTCfI JIM x. opB npHpo.ne n cn060J.\HoM COCTORIIHH?

'8. KaKYIO pOilb HrpaeT .!tBYO[{HCb M8pr8HU8 npH nOJlYlJeHHH xJlopa H3 cOJIIlHolt

KHCJlOTbJ? HamllIIHTe paneHcTBo peaKUHH.
9. qTO TaKoe ropeHHe?

10. KaK lteHcTByeT cneT Ha XJlOPllYIO BOllY?
11. nOlJeMY XJlOp oGeCl.\BelJHBaeT TOJIbKO BJlaJKHYIO M:1TepHIO?
12. C KaKHM 3neMeHTOM'XJlOp HenOCpeltCTBCHHO He COeltHHReTCR?
13. nepelJHCJlHTe npllMeIleHHR x.l0pa.
14. qTO TaKoe OB?

15. YKaJKHTe Mephl 3alI1HTbI OT OB.

16. KaKHe np0ltYKTbI no.lyqaIOTCJI UpH 3neKTpOJIH3e nOBapeIluoli COJlH'?

9. 6pOM. EOJlhllIOe XHMHqeCKOe ,CXOJ1CTBO C XJlOpOM HMelOT 9J1eMeHTbl:

6POM, uoo H fjJmop, K H3yqeHHIO KOTOpblX MbI Tenepb nepeXOltHM.

EpOM (Br, aToMHhltI Bec 80) B BHJ1e npocToro BeLl.leCTBa npeJ1CTa8JllleT
B O(')blqHblX YCJlOBHIIX mllJICe/lYIO :JICUOKOCmb KpacHO-oypOzo 1{8ema.

6pOM CHJlbHO J1eTYLJ H Y)Ke npH 06b1KHOBeHHoit TeMnepaType J1a.eT KpacHo-
oYPbte napbt, HMelOLl.lHe pe3KHtI, OqeHb HerrpHHTHblit 3anax, 1 nOXO)l(HIt Ha

3arrax XJlopa, H J1citCTBYIO/l{He Ha Cml3J.\CTble 060JlOlJKH n0J106HO XJlOpy.
}f{HJ1KHIt "6pOM rrpOH3B0J1HT CHJlbHble, J10Jlro He 3aIKHB31O/l{He O:JICOZll.

EPOM, TaK )Ke KaK H XJlOp, B CB060J1HOM BH)J,e B npHpOJ1e He

BCTpeLJaeTCH.

B BHlte coellHHeHnii (NaBr, MgBr )6pOM HaXOltHTCIi B IIHqTOJKI!hlx KOJlHQeCTBaX

B MOpCKOH no.ne (OKOJlO 0,06 Z B 1 ,iI. BOllbl), B HeCKOJlbKO 66J1bUIHX KOJlHQeCTBaJ;-

B BOlte lIeKOTopblX 03ep, KaK CaKCKoe 03epo B KpblMY (CM. KapTY), 1\ BO.l1e, BLtTC-
KalOII1eH H3 6YPOBblX CKnaJKHH BMCCTe C HecpTblO (oKono 0,2-0,3 Z B 1 It), H, Ha-

KOHeIl, KaK npHMecb
- B 3aJleJKaX conen HaTp1l1l H KaJlMII, KaK, HanpHMep, B conH-

KaMCKIlX 3aneJKaX KanniiHblx coneii.

Ilpll J1eRCTBHH Ha 6pOMHCTbll1 HaTpHfi NaBr KpenKofi cepHoR I(IICJlOToR

nOJlyqaeTCIf 6pOMucmblU 8000pOO HBr:

NaBr + H S04=N HS04+ HBr.

1 HUBaHHe .GpOM" npoIlCXO.IXIlT OT rpeqeCKOrO CJIOBa .6pOMOC'"' - cKBepuwii
3anax.
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EpoMHCTbiA BO.ll.OpO.l1- 6eClI.BeTHbIft ra3, .l1bIMHT Ha B03ltyxe; paCTBOpllllCb
B BO.ll.e, .l1aeT CHJlbHYro tJpO.MUCmo8oiJopOihtylO KUC/tOmy, noxomyro no CBoA-

CTBaM H3 COJlIIHYro KHCJlOTY.
113 6pOMHCTOBO.ll.OpO.ll.HOft KHCJlOTbi MomHO nO/ty'tumb 6po.M TeM me cno-

C060M, K8KHM nOJlYllaeTCIi XJlOp H3 XJlOpHCTOro B0.l10p0.l1a, T. e. .lI.eltCTBHeM

.lI.BYOKHCH MapraHlI.a Ha HBr:

4HBr + MnO =MnBr + 2HIIO + 2Br.

B npOH3BO.ll.CTBe, KpoMe  lToro cnoc06a, npHMeHHloT ell(e peaKlI.HIO 3a-

Mell(eHHII 6pOMa XJlOpOM:

2NaBr + Clil
= 2NaCl + 2Br

MgBrll + C111
= MgClll + 2Br.

. Onwm 1. npHJleltTe K pacTBopy 6poMHcToro HaTpH!I HeMHoro pac-

TBopa xJIopa B BO.l1e (xJlopHoA BO.ll.bI). )l{H.lI.KOCTb 6ypeeT BCJle.lJ.CTBHe BbI.lI.e-

-'JeHHII 6poMa. .

EpOM .lI.OBOJlbHO XOpOIliO paCTBOplieTCIi B BO.l1e.

EpoM BCTynaeT B Te me peaKlI.HH C MeTaJlJlaMH H HeMeTaJlJIaMH, liTO

If XJlOP, HO OH 3HallHTeJlbHO MeHee .aTCmU8eH.

EpOM IIBJIlieTCIi OB,' HO MaJIO npHMeHHM no cBoelt .lI.OpOrOBH3He. EpOM
BXO.ll.HT T3Kme B COCTaB HeKOTopblX OB (CJIeaOTOIIHBblX).

BpoM WHpOKO npHMeHlleTCJI npH CHHTe3e MHorHX OpraHH'IeCKHX Bell(eCTB I(,
D '1aCTHOCTH, npH npHrOTOBJleHHH HeKOTopblX KpaCHTeJleA H J1eKapCTB HHblXBell(eCTB

(KaK Kcepof!JopM, npHMeHlleMblA npH Jle'leHHH paH).

113 COe.ll.HHeH"Hft 6pOMa 60JlbllIOe 3HalleHHe IfMeeT 6pOMucmoe cepe6po.
OHO .1JerKO pa3JIaraeTCli nOlt BJlHJlHHeM CBeTa C BbI.l1e.1JeHHeM MeTaJI.1JHlleCKOro

cepe6pa.

. Onblm 2. npHJIeATe K pacTBoPY NaBr HeMHoro paCTBopa AgNOa ,

OT(t>H.1JbTpyfiTe nO.1JYlleHHblA CBeT.10meJITbIJ:t OCa.ll.OK, npoMoATe ero BO.ll.oA,

npHJlHBali BO.ll.Y HeCKO.1JbKO paa Ha Ij>HJlbTp H .lI.aBali CTellb. BblHbTe 4IHJlbTp,

pa3poBH!jJ:tTe OCa.ll.OK TOHKHM CJlOeM H8 4IH.1JbTpe H, npHKpbIB lIaCTb lIeM-

HH6Y.lI.b HenpoapallHbIM, OCTaBbTe Ha CBeTY. 4epe3 HeKOTopoe BpeMIi OCBe-

w.eHHaH '1aCTb HallHeT TeMHeTb.

HanHIlIHTe p8BeHCTBO peaKlI.HH. .

BpOMHCToe cepe6po npHMeHHeTCH .lI.J1H npHrOTOBJleHHH tfiomozparpu'teCKUX
nJlaCTHHOK, nJIeHOK, KHHOJleHT, 6YMarH.

EpoMHCTbIJ:t HaTpHA NaBr H OpOMHCTblA KaJlHIt I<:Br npHMeHlllOTCH KaK

AeKapCnt8a, ycnoKaHBalOll(He HepBUYIO CHCTeMY.

B uapcKoR POCCUH 6pOM He lt06b1D3IICIi.
B CCCP 6pOM lt06h1BaeTCIi H3 DOlthi CaKCKoro 03epa (CTp. 134), H3 COJlHKaM-

CKHX CO.1I1HblX OTJlO>KeHHH, 3 TaKJKe H3 BOltbl 6YPOBbiX CKBaJKHH B Hef!JTeHocHbiX
MeCTHOC1'JlX 113 KaBKa3e.

10. Holl. (J, 8TOMHblA Bec 127). B CBOOO.ll.HOM COCTOHHHH HO.ll. B npH-

po.u.e 06b1'1HO He BCTpe'laeTCH.
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COeltHHeHHII HOlta HaXOIlIITCIi B npHpOlte eu eB MellbIDHX Ko. HI/eCTBaX,I/erw\ CO-

e.D;HHeHHII 6pOMa - B MOpCKofi BOlte (OKO. O0,002 Z B 1.11), B BOlte HeKOTophiX MHllepaJlh-
HhiX HCTOI/HUKOB (60pmOM H ,ltP.), B BOlte 6YPOBhlX CKBamHH (0,03-0,05 Z B 1 .n),
KaK H 6pOM.

CJlelt)'er OTMeTHTb, I/TO HeKoTopble MopcKue BOaOpOC/LU; KaK .MopcKall KanycTa',
YCBaHBalOT HOlt, COltepmaUl,HHCII B MOpCKOH BOlte. MOlt BXOltHT B COCTaB HI TKaH€J"I.

MOlt Heo6xoltHM H I/eJlOBetleCKOMY opraHH3MY. He60JlbIDHe KOJlH'leCTBa HOlta
IIcerlta cOltepmaTCII II U1,HTOBHltHOH }I(e,1e3e.

B cB060JJ:HOM COCTOIIHHH HOJJ: - m8epooe tepuCma/l/lll'teClcoe 8ell4eCm80
TeMHoro UBeTa C MeTaJlJIH'IeCKHM OTJlHBOM.

HOJJ: JlerKO HcnapReTcR npH 06h1KHoBeHHoR TeMnepaType. fIpH Harpe-
BaHHH BbIJJ:eJleHHe napOB YCHJlHBaeTC!I.

. Onbltn 1. OCTOpO>KHO HarpeRTe HeCKOJlbKO KpHCTaJlJlHKOB HO.l{8

B npo6HpKe.
np06HpKa HanOJlHReTCR 4>HOJleTOBbJMH napaMH HOJJ:a eme JJ:O ero nJla-

BJleHHR. H3 napOB Ha XOJlOJJ:HbJX CTeHKax np06HpKH caJJ:RTCR KpHCTaJlJlbl. .

HcnapeHHe TBepJJ:oro BemeCTBa, a TaK>Ke o6pa30BaHHe KpHCTaJlJlOB Heno-

cpeJJ:CTBeHHO H3 napOB, MHHYR >KHJJ:Koe COCTORHHe, Ha3bJBaeTCR - B03rOHKa

HJlH cYOJlHMaUHH.
Cy6J1HMaUHeR nOJlb3yIOTcH O/lR o'tucmteu JlerKO B03rOHRIOmHXCH BemeCTB,

KaK HOJJ:, Ha4>TaJlHH H JJ:p.
B BOJJ:e HOJJ: MaJlO paCTBopHM, HO XOpOIllO pacm80pRemCJl 8 cnupme,

6eH3HHe, KepOCHHe, cepo'yrJlepoJJ:e H B HeKOTopblX JJ:pyrHx >KH;:J.KOCTRX.

. Onblm 2. BJleRTe B npo6HpKY C KpHCTall.'lHKaMH HOJJ:a, nOJlY'lHBlllH-
MHCR B npeJJ:bIJJ:ymeM OnbJTe, HeMHoro BOJJ:bI H CHJlbHO B36oJlTaRTe. BOJJ:a
eJJ:Ba OKpalllHBaeTCR B >KeJlTblit UBeT.

C1eRTe paCTBOp B JJ:PYi'ylO np06HpKY H npHJleRTe B nepBYIO CnHpTa (MO>KHO
JJ:eHaTYPaTa). nOJlY'la,eTcH 6YPblit paCTBOp.

B npo6HpKY C paCTBopOM HOJJ:a B BOJJ:e npHlIeRTe O'leHb HeMHoro 6eH-
3HHa HJlH KepOCHHa H CHJlbHO B360JlTaRTe.

BcnJlbIBlllHR CJloR 6eH3HHa HJlH KepOCHHa JJ:eJlaeTCH KpaCHbIM, BOJJ:HbJlt

pacTBop CBeTJleeT.

66J1blllaR 'IaCTb HOJJ:a nepeXOJJ:HT K paCTBOpHTeJlIO, B KOTOf>OM OH paCTBO-

pReTcR JlY'lllle. .

CnHpToBLIR pacTBop HOJJ:a npHMeHHeTcR B .MeOUlI,llHe JJ:JlH JJ:e3HH4>eKlI.HH
nopaHeHHf;t, npH Onepall.HHX H T. n. 9TOT paCTBOp Ha3bJBaeTCH uooHaR

Hacmoiitea, B 06me)!(HTHH )!(e npOCTO - " HOJJ:" .

HOJJ: HenocpeJJ:CTBeHHO coeJJ:HHReTCR KaK co MHorHIIIH Mema/l/laMU, TaK

H C HeMema/l/laMU. 9TH peaKLI,HH coeJJ:HHeHHH C HJJ:OM HJJ:YT He mate /le'lteo
teate c 6pOMOM.

J100ucntblU BOOOpOO - 6eCLI,BeTHbIR ta3 C 3anaXOM, HanOMHHalOmHM

3anax 6pOMHCToro H XJlOpHCTOro BOJJ:opOJJ:a; Ha B03JJ:yxe OH JJ:bJMHT, nOJJ:06HO
HCl H HBr. CHJlbHO norJlOmaeTCR BOJJ:oA. BOJJ:Hblf;t paCTBOp HOJJ:HCToro

BOJJ:opOJJ:a - KHCJlOTa, BeCbMa nOXO>KaR Ha COJlHHYIO H 6pOMHCTOBOJJ:OpOJJ:HYIO
KHCJlOTbJ.

60JlblllHHCTBO CO/leu HOJJ:HCTOBOJJ:OpOJJ:HOf;t KHCJlOTbJ, T. e. HOJJ:HCTbIX MeTaJl-

nOB, paCTBopHMbI B BOJJ:e. Cepe6pHHaH COJIb AgJ B BOJJ:e He paCTBOpHeTCH,
nOJJ:ofiHO AgCI H AgBr.
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110.n; MOmHO nOJlYl(HTb H3 ero cO/leif, TeM )Ke (;nOCI)OO f, KaK XJlOp
H 6pOM.

. On6lm 3. CMellIatlTe B np06HpKe HeCl<OJlbKO KpHCTaJlJlHKOB NaJ
C He60JlbllIHM KOJlHl(eCTBOM nopOllIKa Mn02 . npH;letlTe HeCKO;1bKO KaneJlb

KOHJJ.eHTpHpoBaHHotl H2S04 H CJlerKa HarpefiTe. Ilpo6HpKa HanOJlHReTCII

napaMII Ho.n;a.

HanHllIHTe paBeHCTDO peaKJJ.HH. .

Pa36aBJleHHbltl paCTBOp KpaX.Ma/lbHOZO K/leUCmepa OKpallIHBaeTCR OT

He60JlbllIHX KOJlHl(eCTB Ho.n;a B KpaCHBbltl HHTeHcHBHbltl (. rYCTotl") CUHUU
1'8em. 3Ta peaKJJ.HR n03BOJlReT OTl{pbIBaTb npHCYT TBHe.n;ame caMblX He3Ha-

'IHTeJlbHblX KOJlHl(eCTB (.CJle.n;OB") cBo60.n;Horo Ho.n;a. KpaXMaJIbHbllt KJIeltcTep
SlBJlSleTCR l(YBCTBHTCJlbHblM peaKfnU80.M Ha CBo60.n;Hbllt HO.n; (coe.n;HHeHHSI Ho.n;a

He .n;aIOT TaKotl peaKJJ.HH C KpaXMaJlOM). PaCTBOp Ho.n;a, B CBOIO Ol(epe.!l.b,

CJlymHT peaKTHBOM Ha KpaXMaJI (l(aCTO npHMeHSleTCR B 60TaHHKe).
110.n; BblTeCHReTCII H3 HO.n;HCTbIX MeTaJlJlOB XJlOpOM H 6pOMOM:

2NaJ + CI2
= 2NaCI + 2J

2NaJ + 2Br = 2NaBr+ 2J.

. On6lm 4. IlpHroToBbTe HeMHoro KpaXMaJlbHOrO KJletlcTepa. }J.JlR
9Toro lJJ.enoTKY KapTo<peJlbHotl MYKH pa30TpliTe B l(allIKe naJlbJJ.eM C O.n;HHM-

.n;BYMR Ky6H'l(eCKHMIf caHTHMeTpaMIf BO.n;bI UK, l(To6b1 He 6b1J10 KOMKOB. He-

Cl<OJIbKO Kane,'1b nOJIYl(eHH MYTHOJ:l mH.n;KOCTH BJleltTe B np06lfpKY C KHnll-

lJJ.elt BO.n;OJ:l H npOKHnIlTHTe.

PacTBopHTe B npo6HpKe KpHCTaJlJlHK Ho.n;HCToro HaTpHII HJlH KaJlHII,

npHJIeJ:lTe HeCKOJIbKO Ky6Hl(eCKHX caHTHMeTpOB npHrOTOBJleHHOrO pacTBopa

KpaXMaJIa H HeCKOJIbKO KaneJIb XJIOpHOIt BO.n;bI. PacTBop CHHeeT. .

BblTecHeHHe Ho.n;a XJIOpOM npHMeHlleTCR 8 npOU380acmBe Uoaa.

110.n; Tpe6yeTcII B 60JlbllI\iX KOJlHl(eCTBaX .n;JIR .MeallqllHCKllX qe/leu, HO.n;H-

CTbllt KaJIHIt npHMeHReTCR B. Me.n;HJJ.HHe H B <pOTorpa<pHH.

110.11, KaK H 6POM,B u.apCKOH POCCHH He lt06b1BailCIl. B CCCP HO.ll lt06b1BaerCR
H3 30./lbl AlOpCICUX 80aOpOC./leti (CTp. 136). B CCCP HMeeTCR HeCKOJlbKO HO.nHblX
3aBOltOB - Ha BeJlOM M(}pe, lIa BapeHUODOM Mope, THxOM OKeaHe (HnOIlCKOM Mope,
6J1H3 BJIaltHDOCTOKa) H Ha 4epllOM Mope, 61m3 OlteccbI (CM. KapTY).

KpoMe Toro, CCCP IIBJIReTCIi nepBoH cTpaHoH, KOTopali HCnOJlb30Bana ltJlR lt06b1-
BaHHR HOlta HOBblH cnoc06. Y Hac Y>Ke pa60TaeTii(c 1931 r.) HOltHblH 3aBQlt, ltOOO-
BalOIllHA HOlt H3 BOltbl OYP08blX CICsa:JfCUft lIecpreiIOCHhIX paHOHOB (B HecpT -4aJla
6J1H3 BaKY, CM. Kapry).

3TOT HOlt 06XOltHTCli 3HatJHTe.lbHO ltelIleBJIC, tJeM HOJJ; H3 30ilbl BO.nopOCJleH.
HaMetJaeTCIi nocTpofiKa eIlle HeCKOJlbKHX 3aBOltOB 0 ltpymx MeCTax, KOTopble

BIIOJlHe o6eCneQaT Hac HOltOM H OCB060.llJlT OT HMnopTlloro HOlta.

11. <l»TOp (F, aTOMHbltt Bec 19). B BH.n;e npOCToro BelJJ.eCTBa <pTOp

npe.n;CTaBJIReT ra3, Ol(eHb CXOJ1Hbllt C XJIOPOM. Ilo.n;06Ho XJlOpy, OPOMY
H HO.n;y, <pTOp B BH.n;e npOCToro BelJJ.eCTBa B npHpo.n;e He BCTpetJaeTCR.

BamHeltllIHM npHpo.n;HbIM coe.n;HHeHHeM <pTopa HBJIHeTCH .n;OBOJIbHO pacnpo-

CTpaHeHHblJ:I MHHepaJI - n/laSIlICOBblU umam - <pTOpHCTbllt KaJlbJJ.HIt CaF2'

Coe.n;HHeHHH <pTopa OblJlH H3BeCTHbI yme .n;aBHO, HO Ol(eHb .n;OJIroe BpeMR

He y.n;aBaJIOCb nOJIYl(HTb H3 HHX CB060.n;HbIJ:I <pTOp. }J.eJIO B TOM, l(TO <pTOp -

 aMblU aKmU8HblU U3 He.Mema/l/lOfJ. Ilo9TOMY Bce nonbITKH BbITeCHHTb

ero KHCJlOpO.n;OM, no.n;06HO TOMV KaK BblTeCHl1eTCR XJIOp, HH K tJeMY He BenH.
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nOJ1YllHTb IlHCTblA cpTOp H H3Y'IHTb ero cBoAcTBa Y.lJ.allOCb TOllbKO

B 1886 r. cppaHUY3cKOMY YlleHoMY My a C C a H y (Moissan, 1852-1907).
MyaccaH pa3113rall npH nOMowH :meKTpHlleCKoro TOKa 6e3BO.lJ.HblA )l(H.lJ.KHA

qnopHcTblA BO.lJ.OpO.lJ.. CBOH onbiTbi MyaccaH npOH3BO.lJ.HlI B U.06pa3HoM
nllaTHHOBOM COCY.lJ.e (pHC. 114).

npH nponYCKa1lHH 9JleKTpHIleCKoro TOKa cpTOpHCTblA BO.lJ.OpO.lJ. pa311araeTCSI
Ha cpTOp H BO.lJ.OpO.lJ.; JjO.lJ.OpO.lJ. BbI.lJ.ellHeTCH 1Ia OTpHuaTellbHOM 911eKTpO.lJ.e,

a qJTOp - 1Ia nOllOmHTeJlbHOM.

B naCTOJlU1ee DpeMII <pTOp nOJlyqalOT B MellHOM COCYlIe, cJlymam.eM OTpHu:aTeJlb-
IIblM 3.1eKTpOltOM, npllqeM nOJlb3YlOTCil B KaqeCTBe nOJlGmHTeJlbHOrO 9J1eKTpOJla

IIHKKeilCM, a 9J1eKTpOJlHTOM cilymHT paCnJlaBileHHaR CO,1b

KHF2 (KIfCIIall COJlb IjJTOpHCTOBOltOpOllHOH KHC.10Thl HF).
MCJlb H IHlKKeJlb 1I0KphlDalOTCil CJlOeM IjJTOpHCTblX coellH-

HeHHH, KOTopble npelloxpalllllOT MeTailJlbI OT lIa.1bHeflwero

pa3pyweHHH.

<f>TOp HeMHOrO mR:JICe.llee 803ayxa. OKpaweH, KaK

H XJlOp, B 3e/le.'to8amO-:JICe.llmblll q8em, HO rOpa3.lJ.O

MeHee HHTeHCHBHbIA, lleM y xlIopa. I1MeeT BeCbMa

peSKUU sanax.

B.lJ.blxaHHe B03.lJ.yxa, CO,!l,epmaru:ero CaMOe He-

<lHaIlHTeJlbHOe KOJlHlleCTBO cpTopa, Bb13b1BaeT CU/lb-

Hoe paSOpa:JICeHlle ablXame.llbHblX nymeu. .lleACTBYH
Ha Komy, OH Bbl3b1BaeT owyweHHe o:JICoza. <f>TOp
BeCbMa CHJlbHO pa3'be.lJ.aeT Komy,

B Do.n:e cpTOp paCTBopHTbCH He MomeT. TaK KaK

C HelO 6YPHO pearHpyeT.
C 80aOpOOOM cpTOp COe.lJ.HHHeTCH co B3pbIBOM,

.lJ.ame npn 06blKHoBeHHolt Te mep3TypeH B TeMHOTe.

Bce Mema.ll/lbl, .lJ.ame 301l0TO H nJ13THH3 (no-
ClIe.lJ.HHe npH H3rpeB3HHH), HenOCpe.lJ.CTBeHHO COe.lJ.H-

HHIOTCH co «pTOpOM.
EOJlbWHHCTBO HeMema.ll.l108 TaKme lIerKO COe.lJ.HHHeTCH CO «pTOpOM.
<f>TOp CHJlbHO .lJ.eACTByeT Ha CTeKJlO H Ha 60JlbWHHCTBO C.IlO:JICHblX 8eu,ecm8.
H33B3HHe »<pTOp" npOHCXO.lJ.HT OT rpelleCKoro ClIOBa »«pTOpHOC" , liTO

3HallHT P33PYlllalOwHA.

PIIC. 114.
npH()Op Myaccalla.

JIaTHHcKoe lIa3BallHe IjJropa "cp.1Yup" npOHCX);lHT OT i1aTHIfCKoro Ha3naHlfil

nJlaSHKOBoro wnaTa - .cnarYM cp.1YOPHKYM". r.nro.1 .I/JJJyepc" 3HaqHT Teqb. II.1aBH-
KOSblA wnaT ynoTpe6J1l1eTCIl S KaqeCrl!e cpillOca (CTp. 88). OH lteJlaeT nplfMeCH pylt
60.1ee .TeKY'IIIMII", nilaBKIIMII (oT\(y){a. I1a3DaHHe - .n.1aBHKODblH wnar", .nJlaBHK").

CHJlbHO .lJ.eAcTByn na BO.lJ.Y (npH 06blKHoBeHHoA TeMnepaType H B TeM-

HOTe), cpTOp BblTeCHSleT 113 nee KHCJlOpO.lJ., 06pa3YH <pTOpHCTbIA BO.lJ.OpO.lJ.:

2H 0+ 2F2
= 4HF + O .

<f>TOpHCTblA BO.lJ.OpO.lJ. nOAY'taemCR .l1eACTDlieM KOHUeHTpHpOBa1lHOA cepHoA
KnCJlOTbI Ha q.!TOpnCTbln KaJlbUHA:

CaF2 -+ H2S04
= CaSO.1 + 2HF.

PeaKUHSI npOIl3DO.lJ.I1TC5I B CBHHUOBbIX cocY.lJ.ax. <f>TOpHCTblA BO.lJ.OpO.lJ.,
KaK H <pTOP, CIIJlbHO pa3-beJ1.aer CTeK!IO, H nOTOMY B CTeKJUIHHblX COCY.lJ.3X
C HHM pa60TaTb Hellb3H.
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B OTJIHtlHe OT HCI, HBr, HJ CI)TOpHCTbdt B0.l10p0.l1 npH 06WKHOB'eHHOR

TeMnepaType- OlleHb JleTYllaSl >KH.l1KCCTb, l<lfnSlw.aSl Y>Ke npH 20°. napbl

4'TopHcToro B0.l10pD.l1a HMelOT pe3ICufi 3anax, HanOMHHalOw.HIt aanax XJlC-

pHCTDro B0.l10PC.l1a. napbl HF abl.MJlm Ha B030yxe, nC.l1C6HC HCI,
HBr H HJ.

PaCTBCp <pTopHCTorc BO.l1cpC.l1a B BO.l1e -ICUC/loma. Qila HCCHT HaaBaHHe

n/la8ll«080U «UC/lOlnbl H HMeeT MHcrC c6w.erc C COJlSlHcf!, 6pCMHCTOBC.l1D'
pD.l1Hcf! H HC.l1HCTDBC.l1CpC.l1HCf! KHCJlDTaMH, HC 3Halll1TeJlbllO cJlaoee HX
H DtJlHllaeTCII SI.l1CBHTCCTbIC H e.l1KCCTblO. Qi!WrH CT n,laBHKCBcR KHcnCTbI

.l10nrD He 3a>KHBaIOT-.

nJIaBHKCBaR KHCJIOTa yncTpeOJlSleTCSI Ha npaKTHKe .l1J1S1 mpaB/leHllJl PUCYH-
«08 U Haonuceu Ha cmeIClle H Bcc6w.e .l1JIR pa3'be.l13HHSI .creKJI3. llJISI XP3-
HeHJIII nJI3BHKcBcf! KI1C,lCTbl nCJlbaYIOTCSI C6b1KHCBeHHC CCCY.l1aMH l1a KaYIlYKa
HJIH H3 napaq!HHa,

COIlU nJlaBHKDBcR KHCJlDTbI, HJlH <pTCpI1CTble MeraJlJIbl, H3nDMI1H31DT CCJlH

KHC,lCT: CCJlSlHCR, OPCMHCTDBC.l10pC.l1HCR H HC.il.HCTCBD.l1CpO.l1Hclt.

B OTJlHIIHe OT lie paCTBopHMblX n nOlte AgCl, AgBr, AgJ, 4JTopHeToe cepe6po
AgF n BO.!le paCTBoplieTCH.

ct>TOpHCTblH lIaTpHA NaF 3a nOCJle.!lllee npetlH lIatJailH npHMClIlITb KaK Jla08UmOe
8ow,ecm80 B 60pb6e C naceKOMblMH, 8peaUmMJlACU CeJlbCKOrO X03.i1HCTBa, KaK capanqa.

.!lOJlrOHOCHK H T. n.

<t>TOpHCTbIH BOltOpOlt nOJlytlaeTcli KaK omxoa npH nbIpa60TKc 4JoC4JOPllbl.X MHHe-

paJlbHblX Y.!l06peHHA rI3 anaTHTOB H cpOC4JOpUTOB (CM. IIHJKe) H npHMellHeTCH .nJl:!

no,TyqellHII CPTOpHCTblX COeltHHeHHH.

12. fpynna ranoreHOB. KaK MbI BHn:eJlH, nc XHMHlleCKHM CQC.ItCTB3M

6PCM, HO.l1 H <pTCp ctleHb CXOn:HbI C XJlCPCM. Bce .oHM He.Memallllbl, JIerKC

BCTyn31Ow.He B pe3KUHIO C uenbIM pSln:CM Bew.eCTB.

Bce DHH n:31OT ccen:HHeHHSI C BOn:OpCn:OM, HMelOw.He BeCbMa O/lU3ICUe

c8oficm8a. 3TH coen:HHeHHH - ra3b1 (ljJTOpHCTbllt Bcn:opa.l1- HH3Ka KHnll-

w,all >KHn:KOCTb), n:bIMSlw,He Ha B03Jlyxe, 06,lan:alOw,He pe3KHM 3anaXOM. Bce
9TH B0.l10p0.l1Hble Cae.l1HHeHHSI paCTBOplllOTC!I B BO.l1e, a6paaySl KHCnOTbI. BOlta-

pon: BCex 9THX KHCJ10T JlerKa MO>KeT ObITb a3Mew,eH pa3J1HtJHblMH MeraJlJlaMH,

npHlleM c6paaYlOTCII COIlU. Te >Ke caMble CCJlH MorYT OblTb nDJlYlleHbI

H HenDcpen:CTBellHbIM CDen:HHeHHeM CDCTBeTCTDYIOW,HX MeTaJlJlOB C 9THMH

HeMeTaJIJI3MH.

BBHn:y Tcrc, IITC XJlap, 6PCM, HOn: H <pTap JlerKC copaaYIOT CCJlH

Henocpen:CTBeHHblM coen:HHeHHeM C MeTaJl.la lH, HX lIa3blBalOT ranDreHaMH

(cO"lepon:a 1H) HJlH rMCH.l1aMH (aT rpe'leCKDro CJlCB:! .ra.lbC" - CCJlb).
CXOn:CTBC raJlCreHOB .l1aJleKO He IICllepnblBaeTCII nepetJHCJleHHblMH Cce.il.H-

HeHHSlMH, .011.0 pacnpOCTpaHlleTC!I H Ha n:pyrHe HX COe.l1HHeIUI!I: C cepon,
ljJocljJapOM H T. .l1.

TaKHM 06paJCM raJlDreHbI CCCT3B,lHIOT COBepllleHHC crtpen:eJleHHYIO
zpynny CXOOHblX 8/le.MeHm08.

npH cDnCCTaB,leHI1H CBoRcTB raJlCreHOB Ha6mDn:aeTCII ew,e cJlen:YIOw.alI
a3MetJaTeJIbHall npaBI1JIbHOCTb: ec!m paCnCJlO>I{HTb BCe r3J10reHbI B HeKCTC-

poft nOCJlen:OB3TCJlbHCCTH H3 OCHOBaHHH on:Horc KaI<Dro-nH60 CBOnCTBa, Ha-

npHMep
- aTCMHcrc Beca, BenHIIHHbI Y.l1eJJbHCrO Beca, TeMnepaTypbl KHlIe-

HHH, no 60JIee HJlH MeRee CHJlbHOMY n:eftCTBHIO Ha BC.l1Y H T. n:.,
- TC

0K33bIB3eTCSI, liTO H UeJIbIR pR.l1 n:pymx CBaltcTB 6Y.l1eT TaK)I{e H3MeHSlTbCII
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B TOM HnH .I1pyroM HanpaBneHHH nOCAea08ameAbHO, ot O.l1HOrO ranorcna

K .I1pyrOMY.
TaK, HanpHMep, caMbiM nerKliM ranoreHOM HBnHeTCH <pTOp, 3a HHM cne-

.I1YIOT xnop, OpOM H HO.l1. OKa3blBaeTeH, '1TO B TO >Ke BpeMH <pTOp HBnHeTCH

HaHMeHee HH!eHCHBHO OKpaweHHbIM, Hau60,1ee nerKO KHnHIl.{HM, HaHoonee

CHnbHO pearHpYIOIlI.HM C BOltOp0.l10M H C JlPYrHMli BeIl.{eCTBaMH, HMelOIl.{HM
HaHMeHbWHA aTOMHblA Bee H T. .11. TIpH 9TOM Y XJlopa, opOMa H HOJla Bee

3TH cBoAcTBa H3MeH!IlOTCH B COOTBeTeTBYIOIl.{eA nOCJle.l10BaTeJIbHOCTH (CM.
TaUJlHUY HH>Ke).

B CBH3H C 3TOA nOene.l10BaTenbHOCTbIO CTOH:r cnOCOOHOCTb r&.noreHOB

8blmeCH1lmb apyz apyza H3 COe.l1HHeHHA HX C B0.l10p0.l10M H C l\feTaJInaMH

(npH OOblKI{()BeHHOA TeMnepaType): xnop BbITeCHHeTCH TonbKO <pTOpOl\f, eaM

>Ke MO>KeT BbITeCnHTb KaK OpOM, TaK H HOJl; OpOM BbiTeeHHeTCH XJlOpOM
H <pTOpOM H MO>KeT BbITeCHHTb HOJl; HOJl BbITeCHHeTCR <pTOpOM, xnopOl\f
H OpOMOM, caM >Ke .I1pyrHx raJlOreHOB H3 HX COe.l1HHeHHA C B0.l10pOJlOM H Me-

TannaMH He BbiTeCHReT.

I ATOM-\ I TeMnepa-I.TeMnepa-1
L{BeT B'w,eCTBa

I3HaK Hblii Y.lIeJlbHblii Bec Typa nJla- Typa

KH-I
B ra3006pa3HOM PeaKD.HII c BO.llOpO.llOM

Bec BJleHHII neHHR COCTORHHH

1,108 (JKHltK.)
CBeTJIhlH, COeltHH!leTC!I co

F 19
npH - 1870

- 223° -187" 3c.1eHOBaTO- B3phlBOM B TeMHOTe

)KeJIThiti 6e3 HarpeBaHH!I

I I

1 ,56 (JKHltK.) 3CJIeilOBaTo-

I
Coo,,,,.,,,,, "mo

Cl 35,5
npH - 34°

-101° -34°

I JKeJlThI 
lIa eDeTY HJIH npH

narpeBallHH

COe.llHIIIICTC!I TOJIbKO

Br 80 3,14 (JKH.nK.) -7°,3 +59° KpacHo- npH lIarpeBaHHH,
npH

- 0° 6YPhiH COe.llHHeHHe

npotlIloe

I
COeltHHSleTC!I TOilbKO

J 127
4,94 (TBeplt.) +113°,5 + 184° TeMHocpHo.1e- npH lIarpcBallHu,
npH + 4° TOBhlA COC.llI1HCHHe lie.

I npotlHoe

Y ranoreHOB OT'IeTJlHBO BHJlHO HX XHMHQeCKOe CXO CTBO.

XHMH'IeCKOe CXO.l1eTBO B oOJlbweA HnH MeHbweA CTeneHH MO>KHO HaATH

H l\fe>KJlY JlPYrHMH 3neMCHTar.IH.

3J1el\feHTbI oopa3YlOT pH.I1 eCTeCTBeHHbIX rpynn. KJIaceH<pHKaUHH 9,1e-

MeHTOB no rpynnaM ne>KHT B oeHOBe COBpeMeHHoA XHMHH.

EY.l1Y'lH CXOJlHbIMH, 9J1eMeHTbI Ka>KJloA rpynnbl HMelOT B TO >Ke BpeMH
H pH.I1 OmAll'IUU. Ha OCHOBaIlHH 9THX OTJIH'IHA 9neMeHTbI B rpynnax MO>KHO

pacnonaraTb B onpeJleneHHOM nOpHJlKe, KaK Mbl pacnOJlO>KlI.'II1 raJlOreHbI. 3TOT
nOpH.l10K HaXOJlHTCH B CBH3H C 3TOMHbIM BeCOM 9neMeHTOB.

B .I1anbHefiweM MbI OYJleM H3Y'laTb He OTJlenbHbIe CJlO>KHbIe BeIl.{eCTBa,

a 3Ae.MeHmbl no zpynnaM, npH'IeM C na>KHeAwHMH 3neMeHTaMH H HX COe.l1H-

HeHHHMIi oY.l1eM 3HaKOMHTbCH n0.l1p06HO, a .I1l1H OCTalIbHbIX 9.1eMeHTOB JlaH 

Holl rpynnbI
- OTMe'laTb nHWb HX CXOJlCTna H OTnU'IliH.
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Mbi 3HaeM, 41'0 6bIBalOT Bell(eCTBa XOpOWO paCTBOpl1Mble, MaJIO paCTBOpl1-
MbIe H HepaCTBOpl1MbIe, 41'0 B }f{H.D:KOCTSIX MorYT paCTBOpllTbCII H TBep.D:b1e
Bell(eCTBa, H }f{H.D:KOCTI1, H ra3bI, 41'0 paCTBOp, B KOTOpOM .D:afmOe Bell(eCTBO

60JIee He paCTBoplleTCII, Ha3bIBaeTCII HaCbIll(eHHblM, 41'0 pac-

TBOpHMOCTb TBep.D:bIX Bell(eCTB C rrOBbIweHHeM. TeMrrepaTYPbI
06b1KHOBeHHO YBeJII14HBaeTCII. TeIJepb MbI rrO.D:p06Hee OCTaHO-

BHMCII Ha paCTBopax TBep.D:b1X Bell(eCTB B BO.D:e. C 9THMI1 pac-

TBOpaMI1 rrpI1XO.D:I1TCII 60JIbWe 'Bcero I1MeTb .D:eno 11 B Hawef:l

pa60Te 11 Ha rrp0I13BO.D:CTBC. 06b1KHOBeHHO peaKUl111 Me}f{.D:Y
TBep.D:b1MI1 Bell(eCTBaMI1 rrpOTeKalOT B paCTBopax.

1. PaCTBopeHHe. Mbi 3HaeM, 41'0 MoneKynbl Bell(eCTB

i-IaXO.D:SITCII B Henpepbl8HOM 0811 eHuu. 3TI1M 06"bIlCHlleTCII IIB-

JIeHHe iUf!jJ!jJY3HH, T. e. pacrrpOCTpaHeHHe O.D:HHX Bell(eCTB B

.D:pyrHX. ECJIH B UHnHH.D:p C BO.D:Of:l 6pOCHTb Kpl1CTanJibi KaKoro-

HI16Y.D:b paCTBOpl1MOro Bell(eCTBa, TO OHO rrOCTerreHnO OUrjJrjJYH-
oupyem B BO.D:e (pl1c. 115), rrOKa He' rrOJIY4HTCSI O.D:HOpO.D:HbItt
pacTBop. 31'0 JIerKO Ha6nlO.D:aTb Ha Me.D:HOM Kyrropoce, 3a .D:l1cjJ-
cjJY311ef:l KOToporo MO}f{HO Cne.D:I1Tb 6JIaro.n:apSi ero CHHeMY UBeTY.

.lI.I1cjJcjJY31111 B }f{11.D:KOCTSIX l1.D:eT rOpa3.D:0 Me.D:neHHee, 4eM B ra-

3ax, 11 .D:nI1TCIi .D:eCIITKI1 .D:Helt, HO B KOHue KOHUOB rronY4aeT-CIi

COBepweHHO OOHOpOOHblU paCfIl80p.
MbI MO>KeM ce6e rrpe.D:CTaBI1Tb .D:l1cjJcjJY3111O rrpH6JII1311TenbHO

TaKHM 06pa30M: 01' rrOBepXHOCTH TBep.D:oro Bell(ectBa OTpbl-
BalOTCIi O.D:Ha 3a .D:pyrott MOJIeKynbI, KOTopbIe 3aTeM CB060.D:HO .D:BH}f{YTCIi B }f{H.D:-

KOCTI1, rrOCTerreHHO pacrrpOCTpaHlIlICL BO Bce CTOpOHbI Cpe.D:11 .D:BH}f{yll(HXCIi

JIl0JIeKYJI paCTBOpl1Tenli. TaK KaK MOJIeKYJIbI .D:BH}f{YTCIi HerrpepbIBHO, TO

B KOHue KOHUOB OHH pacrrpeLJ:eJIIiIOTCIi B }f{11.D:KOCTH paBHOMepHO, H rrony-
4aeTCli O.D:HOpO.D:HbIf:I paCTBOp.

1

MbI MO}f{eM YCKOpl1Tb rrpouecc paCTBOpeHHII Bell(eCTBa, eCJIH B03bMeM ero

He B BH.D:e KpyrrHbIx KpHCTanJIOB, a D BI1.D:e MeJIKOrO rropowKa. no Mepe H3-

MeJIb4eHHII Bell(eCTBa rrOBepXHOCTb COrrpl1KOCHOBeHHII ero C }f{H.D:KOCTblO YBenH-

4HBaeTCII, H OHO paCTBOplieTCIi 6bICTpee.
KpoMe TOro, MbI MO}f{eM YCKOPHTb rrpouecc .D:HcjJcjJY3HH nepeMezal18aHueM

>i<H.D:KOCTH. PaCTBOpeHl1e YCKoplieTCIi TaK}f{e Hazpe8aHueM; rrpH HarpeBaHI1H

CKOpOCTb .D:BI1}f{eHI1I1 MoneKYJI YBeJIH4HBaeTCIi. KpOMe TOro, HarpeBaJICb, }f{H.D:-

BonpOCbI ,1I)I5I Il0BTOPEHH5I.

1. CpaBlIHTe CBoHcTBa 6poMa co CBOHCTBaMH Xi/opa.
2. Ha30BHTe Ba}f(HCHIlIHe npHMeHCIIHII coelIHHeHHH 6poMa.
3. B '1eM XOpOillO pacTBopHM HO.n?
4. Ha30BHTe caMbIH aKTHBHbIH nCMeTai/i/.
5. HanHIIlHTe paBeHCTBO peaKUHH nOi/Y'leHHII n.1aBHKoBoH KHCi/OThI.
6. YKa}f{HTe npHMeHeHHf{ coe.nHHellHII <jJTopa.
7. Ilepe'lHCi/HTe ralioreHbf B nopll.nKe ax aTOMllhlX BeCOB.

8. KaKHMH ralioreHaMH MO}f{HO BblTeCHHTb HOlt H3 HOltHCTblX MeTan.10B?
9" XapaKTepH3YHTe rpynny ra.10reHOB.

XII. PACTBOPbl.

}  ;':1::
".::. -., :.::.::.

':': : ."  ':.':':'..

PHC. 115.

D:Hcp<jJY3HSI
MeJ{Horo

Kynopoca
B BOlte.

1 B .na.1bHeHweM MhI BCTpeTHMCII C n;e.1h1M pliltOM IIBJleIlI1U, npOHCXOltll HXB pac-
nope. Ha HHX MhI 3lteCb OCTaHaBJlHBaTbCIi He 6YlteM.
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KOCTb paClIHtp!!eTC!!, CTaHOBMTC!! Jler'le M nO HMMaeTC!! co  Ha KBepxy,

a XOJlO Ha!!-onYCKaeTC!! KHM3Y, II TaKHM 06pa30M npOIICXO MTnepeMeillMBa-
HMe 1KM.!I.KOCTM.

PaCTBOpeIII:le MO)KHO YCKOPMTb H lie npH6eraR K 38TpaTe 311eprHil lIa pa3Mellm-
BallHe H HarpeBallHC. MOJKHO BOCnOJIb30B8TbCli TCM, 'ITO paCTOOp Toep;J,oro ueUJ,eCTBa

mR3ICeMe 800W. fe.1M nOMCCTHTb paCTBOpileMOe DeUl.eCTBO, 1f8npHMCp Me.D.HblH Kyno-
POC, B MelllO'leK H3 MapJIH.H nOBCCHTb Melllo"eK UK, tITo6b1 COJib 6b1JIa

norpYJKCIIa B BO.l1Y, K8K IIa pllC. 116, TO CTPYHKH paCTBopa nOTeKYT BIIH3,

H TaKIIM 06pa30M p8CTBopeHHe YCKopReTCIl 6e3 nepeMelllHBaHHR. 3T\1M
nOllb3YIOTCR B 3aBOltCKOH npaKTHKe. KYCKH COJIH nOMCUJ,aIOTCR Ita pe-
llICTKII n 6aKax .l1JIIi paCTBopCIIHII (pHC. 117), H CO.1b paCTIJOpJlCTCJI ro-

pa3ltO 6b1CTpee, 'IeM ecnH 6101 KYCKH nOIlO)KHTb 118 .l1IfO 6aKa.

Pa3 nOJlY'IeHHbIt1 paCTBOp 3aTeM Y)I{C He OTCTaMBaCTC!!, B He:.1

IIAeT HcnpepblBlloe  BHJKCHMe MOJIeI{YJI, M paCTBOp Bce BpeM!!
OCTaeTC!1 O HOpO HbIM.

2. PaCTBopHMOCTb. KOJlII'IeCTna pa3JHi'lHbIX BeIlleCTB, KOTO-

pLIe MorYT paCTBOp!!TbC!1 B .!I.aHHOM KOJlII'IeCTBe BO.!l.bI npII  aH.

HOft TeMnepaType, BeCbMa pa3Hooopa3HbI. TaK, Hanpmlep, B 100 Z

BO bInpM 20° M01KeT paCTBOpMTLC!! 200 z caxapa, 144 e HO H-

CTOro KaJltIH KJ, 36 e nOBapeHHoft COJIM NaCl, 23 ZMeltHOrO

Kynopoca CuSO" 7 3 6epTOJleTOBOn COJIH KCIOa , 0,2 e cep-

HOKaJlbLl.HeBoft COJlII CaSO" 0,12 e rH.II.paTa OKHCM KaJlbLl.H!!

Ca(OH)2' 0,000132 yrJleKa,lbl{MCBOn COJIM CaCOa. 0,00003 2

cepHo6apMeBoft COJlII BaSO" 0,000013 2 XJ\opHCToro cepe6pa
AgCI M 0,00000095 Z IIO.!l.MCTOrO cepe6pa AgJ,

l{UC.!lO 2paM.AtOS i)aHHozo 8eUl,ecmsa, Komopoe MOJICem pacm80pllm6CR

npu i)aHH.oii me.Mnepamype 8 100 2 80i)bl, Ha3bIBaeTC!! K09qmLl.HeHTOM pac-
TBOpHMOCTII MJlH npOCTO paCTBopHMOCTLIO 9TOro BeIlleCTBa.

.LI.JlH onpe eJieHMHpaCTBopHMOCTH BelI{eCTBO 836aJlTbiSalOT C BO.ll.On, nOKa

He nOJlY'lMTCH HaCbIlI{eHHbltI paCTBOp, T. e. nOKa HOBbie npHOaBJIHeMble nap-
ItMM nelll.eCTBa He nepeCT3HYT paCTBO-

P!!TbC!! npM npO.ll.OJl1KMTeJlbHOM B36a,'1TbI-

BaHHM. HeKOTopoe IWJlM'IeCTBO HaCbIlI{eH-
HOrO paCTBopa CJlMBaIOT C oca.n.Ka, B3Be-

llIMBalOT n 'lamKe, 3aTeM BbmapHBalOT

.n.ocyxa M cyxoe BeIlleCTDO CHOBa B3BelllM-

BaIOT. Ha OCHonaHMM. nOJIY'leHHbIX .!I.aH-
HbiX paCC4HTbIBaIOT, CIWJlbKO neIlleCTBa

paCTBopSleTCSI B 100 2 BO.n.W.

VI3 npHBe.n.eHHbiX BblllIe npMMepOB

BU.!I.HO, '1TO paCTBopMMOCTb HeKOTopbIX
DeIlleCTB, KaJ{ yrJleKaJlbL{HeBaH COJlb, cep-

Ho6apMeBaH COJlb, XJlOpMCToe cepeopo, HO.!l.liCTOe cepe6po, '1pe3Bbl4anHO
MaJia. OHM paCTBopHMbI B Talmx HH4T01KHblX KOJlM'IeCTBaX, '{TO Ha npaKTHKe
HX C4HTalOT HepaCTBopIIMbIMM.

Boo6Ille MbI M01KeM C'IHTaTb, '1TO Cosce.M HepacmsopU.Ml1lX 8eUJ,ecmfJ Hem.

HepaCTBopHMblMM Mbi Ha3bIBaeM BelI{eCTB3 C O'leHb MaJloJt -paCTBopHMOCTblO,

PaCTBopHMOCTb BeIlleCTBa, Koropoe MbI 06b/'1HO C'IHTaeM HepaCTBOpHMblM;,
JlerKO nOKa3aTb Ha npHMepe CTeKJla.

'

ECJlM KYC04eK' CTeKJI!!HHoft Tpy6KH pa36HTb M paCTepeTb B t!HCTOn <I:Iap-
q>OpOBon cTynKe B MeJIK»a nopOWOK C BOJ1.0n, K KOTOpOtt npK6aBJIeH
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HH.l1HKaTOp $eHO.7l$TaJIeHH, TO paCTBOp $eHO.1$Ta.7leHHa KpaCHeeT, 'ITO no-

KaahlBaeT w:e.7l0'lHYIO peaKUHIO.
.Ile.7lo B TOM, 'ITO B COCTaB CTeK.7Ia BXO.ll!lT CO.7lH KpeMHHeBoA KHC.7IOTbI,

HMelOW:He w:eJlOlJHYIO peaKUHIo, HO paCTBopHMOCTb CTeK.'la KpaAHe Ma.7la, H,
KpOMe Taro, paCTBOpeHHe CTeK.7Ia B 06b1lJHb1X YC.'IOBHflX H.!leT 04eHb Me.!l:.7IeHHO,

H Mbi .!leACTBH!I ero Ha HHltHKaTOp He 06HapY>KHBaeM. TOJlbKO np'H O'leHb
CHJlbHOM YBeJlHlJemlH nOBepXHOCTH conpHKOCHOBeHH!I CTeKJla C BO.!loA, .!l0-
CTHraeMoro pacnlpaHHeM ero B MeliKHA nopOIllOK, KOJlHlJCCTBO CTeK.7Ia, ne-

peXO.!l!lw:ee B paCTBOp, nOBblillaeTC!I HaCTO.7lbKO, lJTO HH,n:HKaTOp o6HaPY>KU-
BaeT w:eJlOlJHYIO peaKUHIO.

)Kuo"ocmu MorYT paCTBOp!lTbCfl J1Pyr B ,n:pyre B JlI060A nponopUHH,
KaK cnHpT H Bo,n:a, MorYT COBceM He paCTBOp!lTbC!I, KaK BO.!la H PTYTb

(B3aHMHa!l paCTBopHMOCTb HX HeH;:IMepHMO MaJla), H, HaKOHeu, MarYT ,n:aBaTb

,n:pyr B ,n:pyre HaCbllU,eNNble paCtn80pbl. TaK, eCJlH B np06HpKY C 8000ii

npHJlHTb HeMHoro atftupa H B360.7lTaTb, TO 3tPHP 'IaCTblO paCTBOpHTC!I B Bo,n:e,

'IaCTblO BCn.7lblBeT (OH JlerlJe BO,n:bI), 06paaY!l ClioA. 3roT CJloA - pacTBop
BO,n:bl B 3tPHpe. PaCTBOpHMOCTb 3tPHpa B Bo,n:e - 6,5, BOltbi B 3qmpe - 1,1.

Ta3bl MorYT 6b1Tb XOpOIliO paCTBOpHMbl D BOlte, KaK XJlOpHCTbl/:t BO,n:O-

po,n:, H MaJlO paCTBopHMbI, KaK aaOT If BO,n:OpO,n:. COBceM He paCTBopHMblX

B BO.lle ra30B HeT. PaCTBopHMOCTb raaa nOBbllllaeTC!I C yoeJlH4eHHeM ,n:aBlle.

till!l, no)]. KOTOpblM ra3 Haxo,n:HTC!I.

B 6YTbI.7IKaX C IllHnY4HMH HanHTKaMH (MHHepaJlbHbIC DO,n:b[, J1HMOHa)].H T. n.)
HaXO.l1.HTCH yrneKHC/lblf:t raa, Hal(a'lHBaeMblf:t B 6YTblJ1KY nop; p;aBJleHl1eM. npH
OTKpblBallHH 6YTbIllKH ,n:aB.rleHHe, no)]. KOTopbm HaXO)].HTC!I raa, )].enaeTC/! paB-

Hb[M anlOCtPepHOMY, H paCTBOpeHHblA B Bo,n:e ra3 C UlHneHHeM Bbl,n:eJ1!1CTC!I Ha

paCTBopa.
3. 3aBHCHMOCTb paCTBopHMOCTH OT TeMnepaTypbl. PaCTBOpHMOCTb

zaa08 C nOBb[llleHHeM TeMocpaTypbl 06blKHOBeHHO YAteHbUlaemCfl (CTp. 19).

PacTBopHMOCTb 60.7lblllHHCTBa m8epoblx 8eU{ecm8 B BO.lle C nOBb[WeHHeM TeM-

nepaTYPbl Y8eAII'lU8aemcfl.

. Onblm 1. BCbI!JbTe B KO,160lJKY OKO.l0 10 Z CeJlHTpbI KNOa , nplfJleATe
H3 MeH3ypKH OKOJlO 13 CM

a
BO,n:b[ H B36a.1TbIBaATe. CeJlHTpa npH 3TOM Ha.

ueJlo He paCTBOp!leTC!I. 06paTHTe BHHMaHHe Ha OXJla>K,n:eHHe npH paCTBope-.
HHH CeJlHTpbl, npH.l0>KHB K K0J160lJKe PYKY.

:

HarpeATe KO.160lJKY, Bce BpeM!! CJlerKa B36aJlTbIDa!l >KH,n:KOCTb, nOKa

ceJnITpa He paCTBOpHTC!I HaueJlO. .IlaATe KOJ100lJKe OCTbIBaTb H Ha6J1IO,n:aATC
BbI)].e.7leHHe KpHCTa.'IJ10B. 1{0:[OO'lKY C paCTBOpOM ocraBbTe ,n:.7I!1 .!laJlbHeAwHX
Onb[TOB. .

.IlJl!l HeKOTopblX BeU{eCTB paCTBOpHMOCTb H3MeH!leTC!I C TeMnepaTypoA
He TaK CHJlbHO. npHMepOM MO>KeT CJlY>KHTb nOBapeHHa!l COJIb NaC!.

. Onblm 2. nOJlYlJHTe Hacblw:eHHblA pacTBop nOBapeHlIOA COJlH, BCblna!l

ee nOHeMHory B KOJl60lJKY C 20 CM3
BO.!lbl H B36aJlTbIBa!l. I{or,n:a COJIb nepe.

CTaHeT paCTBOp!lTbC!I, HarpeATe pacTBop )].0 KHneHH!I H 3aTeM rop!l'lHA
pacTBop npotPHJlbTpyATe B ,n:pyrylO KOJl60lJKY HJ1H B CTaKaH H ,n:aATe oXJla-

,n:HTbCH. CpaBHHTe KOJlHlJCCTBO BbinaBwero OCa.!lKa C KOnH'IeCTBOM oca)].Ka,

BbI.!{enHBwerOC!I Ha pacTBopa Ce.'IHTpbl (onbiT 1). .

113MeHeHHe pacTBopHMOCTH pa3J1HlJHblX BellleCTB C H3MeHeHHeM TeMnepa-

TYPL1 H.D.eT 06b1KHOBeHHo HepaBHoMepHo. 4r06b1 npOCne.llHTb H3MeHeHHe
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paCTBOpHMOCTH B 3aDHCHMOCTH OT H3MeHeHHA Te mepaTYPbl, nY'Illie BCerO

11306pa3HTb 9TO H3MeHeHHe rpaqJH'IeCKHM cnoc0601'ol npH nOMOlll.H KpHBOA.

LlnH 9Toro no ropH301naJlbHotl: OCH OTKJla.D,blBaIOTCH TeMnepaTYPbl (pHC. 118-

120), a no BepTHI<aJlbHOA OCH - pacTBopHMOCTH B rpaMMax.
Ha nepneH.D,HKY,1Hpax, BOCCTaHOBJleHHblX Ha ropH30HTaJlbHotl: OCH, npOTilB

COOTBeTCTBYlOllI.HX TeMnepaTYP OTMe'laIOTCH HaJ;!.D,eHHble paCTBOpHMOCTH. COe.D,H-
HHH OTMe'leHHble TO'lKI1 JlHHHeJ;!, Mbl nOJlYlJaeM KPHBYIO, HarJlH.D,HO xapaKTepn-

3YIOllI.YIO H3MeHeHHe paCTBopHMOCTH C TeMnepaTypoJ;!. Ha pHC. 118-120

nOKa3aHbI KpHBble paCTBOpHMOCTH lI.eJloro pH.D,a Belll.eCTB.
B HeKoTopblX CJlY'IaHX paCTBOpHMOCTb C YBeJlH'IeHHeM TeMnepaTypbl

CHa'laJia YBeJll1'1HBaeTCH OlJeHb MaJlO, a 3aTeM Bce OOJlbllie H OOJlblIIe, KaK,
HanpHM p,Y CMHTpbl, KBaClI.OB, 60p-p

HOJ;! KHCJlOTbl (pHC. 118).
B .D,PyrHx CJlY'IaHX YBeJlH'IeHHe

paCTBOpHMOCTH H.D,eT 60Jlee paBHo-

MepHo, H BMeCTO KpHBOJ;! nOJlY-
'1aeTCH nO'lTH npHMaH JlHHHH, KaK

.D,JlH HO.D,HCTOrO KaJlHH H .D,JlH nOBa-

peHHoJ;! COJIH (XJlOpHCTOro HaTpHH,

pHC. 118). Ha p11C. 119 .D,aHbI npH-

Mepbl Belll.eCTB, pacTBopHMOCTb KO-

TOpblX C nOBblllleHHeM TeMnepaTypbl
YMeHblIIaeTcH HJlH CHa'laJia YBeJlH-
tIHBaeTCH, a nOTOM YMeHblIIaeTcH.
Ha pHC. 120 nOKa3aHa pacTBopH-
MOCTb caxapa.

BBH.D,Y CJlHIIIKOM OOJlbIIIOJ;! pa3-
HHlI.bl B paCTBOpHMOCTH pa3J1H'IHblX
Belll.eCTB, Bce KpHBble HeJlb3H ObIJlO

COBMeCnlTb Ha O.D,HOJ;! Ta6J1HlI.e. TIo-

9TOMY .D,aHbl TPH '1epTe>Ka B pa3-

JlH'IHblX MaCI1ITaOax.
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. Onbtm 3. Onpe.D,eJlHTe pac-

0' 10' 10' lO' 4/)' 50' 6{)' 70' 80' go'IOO' TBOpHMOCTb CeJJHTpbl KN03 npH pa3-

TeMnepamyp'"
JlH'IHbIX TeMnepaTypax. OTlteJJbHble
3BeHbH MorYT .D,eJJaTb onpe.D,eJleHHe

npH pa3J1H4Hb1X TeMnep3Typax: npH
20, 30, 40, 50 H 60 rpa.D,ycax.

LlnH onpe.D,eJleHHH pacTBopHMOCTH HymHo B3BeCHTb HeKoTopoe KOJlH'IeCTBO

HaCblllI.eHHOrO paCTBopa, CJlHTOrO C OCa.D,Ka KpHCTaJlJlOB, 3aTeM BbinapHTb

BOltY H B3BeCHTb CYXYIO COJIb. OnblT npO.D,eJlblBaeTCH B TaKOM nOpH.D,Ke.
B3BeCbTe cpapcjJopOBYIO '1aWe4KY C HeOOJlbwoJ;! CTeKJlHHHotl: naJlO'lKoJ;!

(.D,JlH pa3MeWHBaHHR OCa.D,Ka).
HarpeJ;!Te paCTBOp, OCTaBIIIHJ;!CH OT onbiTa 1, .D,O nOJIHOrO pacTBopeHHH

OCa.D,Ka. TIoMecTHTe B pacTBop TepM01lleTp H .D,aJ;!Te 1IIe.D,JleHHO oXJla>K.D,aTbCH,

CJle.llH 3a TeMnepaTypolt Kor.D,a TepMoMeTp nOKa>KeT HaMe'leHi-lYIO TeMnepa-

TYPY, OCTOpO>KHO CJleJ;!Te '1aCTb pacTBopa BO B3BeweHHYIO '1awKY, cTapaHcb,
'ITOObi TY.D,a He nOnaJiH KpHCTaJIJlHKH. B3BeCbTe lJalllKY, .D,aB eJ;! OCTbITb.

TIoMecTHTe 4awKY Ha CTa.KIW WlH Ha >KeCTHHKY C BO.D,OJ;!, nOJlO>KHB no.D,

PHC. 118. KpHBble pacTBopHMOCTH.
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4aiIIKY TPH CJIO>KeHHble 6YMa>KKH HJIH COmYTble CilH4KH, KaK Ha pHC. 121,
4T06bl 6blJI BbIXO.n: .n:JIH rrapa; KHrrSiTHTe BO.n:y B CTaKaHe, rrOKa He IicrrapHTCR
BCH Bo.n:a B 4amKe, H HeOCTaHeTCH cyxaH COJIb. ::ITO Ha3bIBaeTCH BbrnapHBa-
HHeM Ha nBO.n:SlHOIt 6aHe". TIO.n: KOHeu: com. CJIe.n:yeT nepeMemHBaTb naJI04.
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PHC. 119. KpHBbIe paCTBOpHMOCTII.
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TeMnepamypbl

PHC. 120. KpHBaH pacTBo-

pHMOCTH caxapa B BO):le.

Kofi, 4T06bl OHa BbICbIXaJIa paBHOMepHO. BbmapHBaTb na rOJIOM orHe lIe

ClIe.n:yeT, TaK KaK COJIb JlerKO pa36pbI3rHBaeTCH.
BbITpHTe Hacyxo .n:HO 4aIlIKH, .n:altTe elt OCTbITb (He BbIHHMaR CTeKJI!lHHolt

rraJI04KH) H B3BeCbTe.

BbI4HCJIHTe paCTBOpHMOCTb CeJIHTpbI rrpH .n:aHHOIt TeMnepaTrpe.
Ha OCHOBaHHH pe3YJIbTaTOB, rrOJIY4eHHbIX pa3JIH4-

HbIMH 3BeHbHMH, Ha4epTHTe KPHBYIO paCTBopHMOCTH
H cpaBHHTe ee C npHBe.n:eUHolt U3 pHC. 118.

BalliH orrpe.n:eJIeHHR He MorYT 6bITb 04eHb T04HbI. .

3a):la'la 1. nO.'lb3YRCb KpHBOfi pacTBopHMOCTH (pIlC. 118), -

HaH.nHTe pacTBopHMOCTb 6epTo. eToBoH cO.UJ npH 30° H

60pHOfi KHCJlOTbI npH 75°.

3a.l1a'la 2. ECJIH, 3a HeHMeHHeM BeCOBHJlH no ltpyrofi
npH'IHHe, BaM He y.naCTCR npo.nellaTb onpelteJleHHe paCTBO-

pHMOCTH (om,IT 3), nocTpoHTe KPHBYIO paCTBopHMOCTH cy-
JIeMbI HgCl2 Ha OCHOBaHHH cJIeltYIO HxltaHHhIX.

Pac T BOp HMO C T b C Y JI e M hI.

30° - 8,4 60° - 13,7 90° - 37
40° - 9,6 70° -17,3 100° - 57
50° - 11,3 80° - 24

0°-57
10° - 6;6
20° - 7,4

BbIllie (CTp. 141) MbI pacCMOTpeJIH, KJK MO>KHO PHC. 121. BhInapHBaHHe
ce6e npe.n:CTaBHTb npou:ecc pacTBopeHHH, HCXOJJ:H Ha BOltRHOA 6ane.

113 MOJIeKYJIHpHoro Y4eUI1H. C 9TOit >Ke T04KH

3peHHH MO>KHO paCCMaTpHBaTb H OOpa30BaHUe HaCblUl,eHHO?-O pacmBopa. TIpH
paCTBOpeHHH TBep.n:oro Bell{eCTBa, Hanpl1Mep caxapa, MOJIeKYJIbI OTpbIBaIOTCH
OT ero. rrOBepXHOCTI1 11 JJ:BI1>KYTCH B >KH.n:KOCTH. TIpH 9TOM .n:BH>KeHHH HeKO-

TopbIe MOJIeKYJIbI orrHTb BCTpe'IaIOT TBep.n:oe BelJ.{eCTBO M OCe,n:aIOT H3 ero
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nOBepXHoeTH. 1.JeM oo.'IbUle MO,leKy.l nepeUlJlO B paCTBOp, TeM OOJlbUle B03-

1II0>KHOeTb TaKoro OOpaTHOrO Oee.ll.aHHH MOJleKYJl Ha nOBepXHoeTH paeTBO-

pHlOll{erOeH Bell{eeTBa. HaKOHeLl, MO>KeT HaeTynHTb TaKO MOMeHT, KOr.ll.a B eltH-

HHUY BpeMeHH '1HeJlO MOJleKYJl, Dbl.ll.eJlHlOll{HXeH H3 paeTBopa 06paTHO, 6Y.lI.eT
paBHflTbeH '1HeJlY MOlIeKY,l, nepeXO.ll.HIl{HX B. paeTBOp. Me>K.lI.Y MOJleKYJlaMH,

nepeXO.ll.HIl{HMH B paCTBOp H BbI.lI.eJlRlOll{HMHeH 06paTHO, HacTynaeT paBHOBe-
eHe, KOTopoe HOCHT Ha3BiIHHe noiJBU.JfCHOe paBHOBecue. TaKHM oopa30M Ha-

eblll{eHHbI paCTBOp He eeTb '1TO-TO 3aCTblBUlee, MepTBoe. B HeM H.lI.eT He-

npepblBHoe .lI.BH>KeHHe.

.LJ.oKa3aTeJlbeTBOM Toro, '1TO TaKoe npe.ll.CTaBJle IHe 0 lIaeblw.eHHOM pae-

TBope npaBHJlbHO, MO>KeT CJlY>KHTb cJle.ll.YIOw.Hfi OOhIT. Y npaBHJlbHO 06pa30-
BaHHoro KpHCTaJlJla KaKoA-HHOY.ilb eOJlH oT6HBalOT yrJlbl H 3aTeM nOMew.alOT

KpHeTaJlJl B HacbliuellllbiA paeTBop ToA >Ke eO lH. PaCTBOp .lI.ep>KaT npH no-

CTOHHHOA TeMnepaType II B nJlOTIIO 3aKpbIToM cocY.lI.e, '1T06bI >KH.lI.KOCTb He

MOrJla HcnapHTbCH, T. e. npH TaKHX YCJlOBHHX, npH I<OTOpblX HH Bbl.ll.eJleHHe

COJIH 113 paCTBopa, IIH paCTBopellHe HOBblX KOJlH4'XTB COJIH HeB03MO>KHO.

Me>K.lI.Y TeM, npH npO.ll.o.l>KHTeJlbHOM HaXO>K.lI.eHHH I(pHCTaJlJla B Tal(HX YC.10-
BHHX ero oT6HTbIe yrJlbf BOCCTaHaBJlHBaIOTCH. Eho MO>KeT npOH30ATH J1HUl!o

B TOM cJlY'lae, eCJlH Mo.lel(YJlbI e O.ll.HHX MeeT KpHCTaJl.'Ia nepeXO.lUIT B paCTBOp,
a Ha .lI.pyrHx MeeTax I(pHCTaJlJla B TOM >Ke TO'lHOKOJIH4eCTBe BbI.lI.eJlRIOTCR

06paTHo.
4. nepeCblUJ.ellHble paCTBopbl. MbI 3HaeM, '1TO npH nOHH>KeHHH TeM-

nepaTypbl Hacblw.eHHoro paCTBopa Bew.eCTBO H3 Hero Bbl.ll.eJlReTCR 06bl4HO

B BH.lI.eKpHCTaJlJlOB. B TOM cJlY'lae, eeJiH paCTBOp HaXO.ll.HTCH Bee BpeMR
B conpU1COCHOBeHllU C 1CpllCma/l/laMlt paCTBopeHHora Bew.eCTBa, TaKoe BbI.lI.eJle-

HHe Ha6J1IO.lI.aeTCR Beer.ll.a H HeH3MeHHO. ITo Mepe TOro KaK H.lI.eT OXJla>K.lI.C-

Hlle, Bell{eCTBO Bee apeMR Bbl.lIe.1ReTCH H3 paCTBopa, H npH Ka>K.lI.oA .lI.alIHoA

TeMnepaType 8 paCTBope OeTaeTeR TO KOJlH4eeTDO Bell{eCTBa, KOTopoe eOOT-

neTcTByeT ero paCTBopHMoeTH npH oJTott TeMnepaType.
Ho eCJlH paCTBOp He conpHKaeaeTCR C KpIICTaJl.laMH pac-raopeHHoro

BeU.leCTBa, TO npH Me.ll.JleHHOM OXJla>K.lI.eHIHI paCTBopa, npe.ll.OXpaHReMoro -OT

nOna.ll.aHHR nblJlH, HHOr.lla MO>KIIO Ha6.1lO.lI.aTb TaKott CJIY4att, '1TO KpHCTaJlJlbl
He BbI.lI.eJlRIOTCR H3 pac'mopa, HaCbIIl{CIiHOrO npH BbiCOKOtt TeMnepaType, XOT;)

cor.'1aCHO rpaqJHKY paCTBopHMOCTH I1a.ll.O ObIJlO 6bI >K.lI.aTb HX BbI.lI.eJleHliH.
TaI<He paCTBOpbl HOCHT Ha3BaHHe - nepeCbIll(eHHbIe.

06pa30BallHe nepeCbIlLleHHoro paCTBopa J1erKO Ha6J1IO.lI.aTb, HanpHMep, Ha

cepHOHaTpHcBott COJll1 Na S04'ECJlH Ko.'16y C Hacblw.eHHblM paCTBOpOM cepHO-

I1aTpHeBoA COJlH, npHroTODJleHHbIM npH BbICOKOA TeMnepaType, OCTaBliTb Me.ll.-

JleHHO OXJla>K.lI.aTbCH, 3aKpbIB KOMKOM BaTbI .lI.J1H npe.QoxpaHellHR OT nbIJlH, TO

H3 paeTBopa He BbI.lI.eJlHeTCH KpHCTaJlJlOB. IToJlY'laeTCH nepeCblw.eHHbltt paCTHOp.
IToKa KOJl6a 3aKpblTa BaTO ,paCTBOp npH 06blKHoBeHHoft TeMnepaType MO>KeT

xpaHHTbCH rO.ll.aMH 6e3 H3MeHeHH . Ho eCJlH OTKpbITb KOJl6y H 6pOCHTb
B paCTBOp XOTH 6bl O'leHb MaJleHbKHtt KpHCTaJlJlHK cepHOHaTpHeBO CO.1H, TOT-

'lac >Ke Ha'lHHaeTCR KpHeTaJlJlH3aLlHH (pHC. 122), H BeR Maeca >KH.lI.KOCTH

3anOJlHHeTCR KpHCTaJlJlaMH. .LJ.pyro npHMep - )'KcycHoHaTpHeBaH COJIb.

. Onblm. B03bMHTe B npooHpKY OKOJlO 5 Z YKcycHoHaTpHenoA COJIIi

Na (H3C202), npH6aBbTe 3 C.,u3 80.ll:bl, I1arpeltTe .lIO pacT80peHHR eO.1H H,

3aTKHYB KOMKOM 6YMam, .lI.a Te OCTblTb (MO>KIIO nOMeCTHTb np06HpKY
B eTaKaH C BO.ll.olt).
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EpOCbTe B np06HpKY KpHCT3JIJIHK YKCYCHOH3TpHeBoit COJIH H H36J11o)J.3itTe
KpHCT3J1J1HS311HIO nepeCbIllI.eHHOrO paCTBOp3. .

ECJlH B nepeCbllll.eHHblit p3CTBOp YKCYCHOH3TpHeBOli COJIH 6pOCHTb
qHCTblli KpHCT3J1J1HK nOB3peHHOli COJlH, TO OH KpIfCT3J1J1HS311HH He BblSOBeT.

Bo061l1.e KpHCT3J1J1HS311HIO nepCCblil eHHoro p3CTBOp3 BblSbIB3eT rOJlbKO KPH-
CT3J1J1HK p3CTBopeHHoro Belll.eCTB3, T3K HJlH HH3qe nOn3BllIHIi B p3CTBOp.
.D:OCT3TOqUO C3MOli HHqTQ)KHOIi nbIJ1HHKH .n.3HHoro Belll.eCTB3, HOCIIIlI.elicli
B Bos.n.yxe. n03TOMY npH nOJIyqeUHIf nepeCbllll.eHHOrO P3C'fBopa ero npe.n.o-
Xp3HllIOT OT nbl.ilH.

5. SlBJleHIfSl, cOnpOB01KllalOw,He paCTBopeHHe. P3CTBOpeHHe OqeHb

MHOrHX Belll.eCTB conpOBO>K.n.3eTCH 60Jlee HJlH MeHee CHJlbHblM OX/laJiCOeHUe.M.

npH paCTBopeHliH B Bo.n.e CeJlHTpbl KNOs . nOBapeHHoit COJIH NaCl
U MHorHX ltPYrHX cOJleli OXJl3>K.n.eHHe HCHO S3MeTHO H30lll.ynb., eCJlH COCY.II:,
B KO:rOpOM H.n.eT paCTBopCHHe, .n.ep>K3Tb B PYKe. HeKoTopble COJIH npH P3CTBQ-
peHHH B Bo.n.e BblSblB3lOT BCCbM3 CHJlbHOe nOHH>KeHHe

TeMnep3Typbl., T3K, npH CMeWHB3HHH KpHCT3J1J1HqeCKOrO

XJlOpHCTOro K3J1bllHH co CHerOM MO>KHO .n.OCTHrHYTb OXJl3-

)K.II:eHHH .n.o _55°. PTYTb B 3TOli CMeCli saMeps3eT.
OXJla)K.n.eHHeM npH pacTBopeHHH P33,1H'IHbIX Belll.eCTB

B Bo.n.e O'leHb '13CTO nOJlb3YlOTCli .n.JlII nOJlY'Iemm OXJl3.n.li-
TeJlbHblX CMecelt. EOJlbWelO '13CTblO ynoTpeOJlHIOT CMeCb

CHer3 HJlH Jlb,ll3 C nOB3peHHoli COJlblO. ECJlH H3 3 q3CTH

CHer3 B3HTb 1 q3CTb COJlH, nOJlYlJaeTCIi OXJl3>KlteHHe
.11:0 _21°.

51BJle lHe OXJl3>K,lleHHII, nOrJlOlll.eHHII TenJla npH p3CTBO-

peHHH -IIBJleHHe, Bo 6ll1.e rOBOpSl, '1HCTO fjJu3U'teClcoe.
OXJl3>K.n.eHHe npH .p3CTBOpeHHH MO>KHO Cp3BHHTb C oXJla-

>K,lleHHeM npH Hcn3peHHH. B OOOHX CJlY'IaHX npOHCXO,llHT
3!TpaT3 TenJl3 H3 oT.n.eJleHHe MOJleKYJI ltpyr OT ,llpyra.

O,llH3KO npH p3CTBopeHliH lIeKOTOpblX Belll.eCTB, Ha06o-

pOT, H36J1IO.n.aeTCH pa30Zpe8aHue, T. e. BLI,lleJleHHe TenJla;

HanpHMCp, eCJlH paCTBopHTb B BO,lle e,llKHIt HaTp UJiH e.n.Koe K3J1H, TO pa-

30rpeBaHHe MO>KHO OIll.Ylll.aTb pYKoA, npHKJ13,llblB311 ee K cocy.n.y, B KOTOpOM
H,lleT paCTBOpeHHe.

npu paCTBOpeHHH B Bo.n.e cepHoli KHCJlOTbi p3CTBOp MO>KeT H3rpeBaTbCH

.n.o KlmeHHII.

BbI.n.eJleHHe TenJia B 3THX CJlY'I3HX YKa3b1B3eT H3M H3 TO, qTO 3,lleCb

npOHCXO,llHT He TOJlbKO cpH3H'IeCKOe SlBJleHHe p33'be,llHHeHliSi MOJleKYJl paCTBO-
pSieMoro Belll.eCTBa, HO H K3KHe-TO XUMUlteClCUe R8/leHUR. OK3SblMeTCSI,
qTO S,lleCb 06p3SYIO:rCH COe,llHHeHHH C BO,lloli - rH.n.pUbi. 8Tli rH.II:p3Tbi MorYT
6b1Tb BbI,lle.leHbl. T3K, ,llJlSl e.n.Koro H3Tpa HSBeCTHbl rH.n.p3Tbl: N30H -f- H20,
2N30H+ 7H

20 Ii .n.p. COe.ll:HHeHHH MOJleKYJI C BO,lloli OOblKHOBeHHO HSO-

6p3>K3IOT, CT3BSI Me)f(,llY CPOPMYJlOit Belll.eCTB3 H cpOPMYJloli' BO.ll:bI TOqKY:
N30H.H20, 2N30H.7H20.

.D:JlII cepHoli KHCJlOTbl HSBeCTHbi rH.1I.paTbl: H
2SO{.H20, H\lSO{.2H\lO,

..1I.J111 XJlOpHCTOro K3JlbllHSI - CaCI2 .6H20 H T. .n..

rH.n.paTbi 06p3SYlOTCli npH p3CTBopeHHH B  O..1l.e He TOJlbKO XJlOpHCTOro
KaJlbllHR, HO H MHOrHX .n.PYrHX cOJleit. MHOrHe COJIH BbI.n.eJlIlIOTCH HS pac-

TBopa B BH.n.e KpHCTaJlJlHlJeCKHX rH.1I.paTOB, UJiH  pHCTaJlJlOrH}J,paTOB.TaK,
.

PliC. 122. KpH-
CTa.1J1H3at(HJ\ H3

nepeCblw.eHHoro

pacTBopa.



HanpHMep, CHHlie KpHCTaJIJIbI Me.ll.HOrO Kynopoca He npe.ll.CTaBJIillOT c06010
COe.ll.HHeHHH CuSO" KaK Mbl .lI.O CHX nop .lI.JIH npOCTOTbl npHHHMaJIH, a CO-

.lI.ep>KaT ew.e BO.ll.Y. ECJlH CHHHe KpHCTaJIJIbl Me.ll.HOrO Kynopoca HarpeBaTb,
TO OHH nOCTeneHHO OeJIelOT H H3 HHX Bbl.ll.eJlHIOTCH napbl BO.ll.bI. B KOHu,e

KOHU,OB OCTaeTCH oeJIbiR nopOIliOK Oe3BO.ll.HOrO Me.ll.HOrO Kynopoca, KOTOpblR
HMeeT COCTaB CuSO,.

ECJIH nopOIliOK oe3BO.ll.HOrO Me.ll.HOrO Kynopoca OOJIHTb BO.ll.oR, TO npo-

HCXOAHT O'leHb CHJIbHaH peaKu,liH, Bbl.ll.e;JHeTC!I MHoro TenJIa, nopOIliOK CH-

HeeT,
- nOJIy'laeTcH CHHHR Me.ll.HblR Kynopoc. Bbl.ll.eJIeHHblR H3 paCTBopa KPH-

CTaJIJIOfH.lI.paT HMeeT COCTaB CuSO,' 5H;p.

_ Onblm 1. HarpeftTe HeCKOJIbKO KPHCTUJIHIWB Me.ll.HOrO Kynopoca
B npooHpKe, .lI.ep>Ka ee nOJlTH ropH30HTaJlbHO, HO TaK, 'ITOObl .lI.OHblllIKO

ObIJIO HeMHoro Bbillii OTBepCTHH (pHC. 123), 'ITOObi KanJiH Bbl.ll.eJlIlIOw.eRclI

BO.ll.bl He MOrJlH CTe'lb Ha rOpll'lHe CTeHKH npo-

 .J OHpKH.
BbI 3aMeTHTe nOOeJIeHHe KpHCTaJlJlOB H OCe.ll.3-

HHe KaneJlb BO.ll.bI Ha XOJlO.ll.HblX CTeHKax npOOHpKH.
.l1aRTe npOOHpKe OCTblTb, .lI.ep>Ka ee TaK, 'ITOObl

BO.ll.a He CTeKaJIa Ha rOpll'lHe CTeHKH npOOHpKH. _

_ Onblm 2. .l1J1H Toro 'ITOObl .lI.OBeCTH ooe3-

PHC. 123. 06e3BO)KHBanHe BO>KHBaHHe Me.ll.HOrO Kynopoca .lI.O KOHIla, Ha-

MeltHOrO Kynopoca. rpeftTe ero B q,apq,opoBoR 'IaIliKe. .l1aRTe OCTblTb

H, nOCTaBHB '1awKY Ha Jla.ll.OHb, npHJleRTe K ooe3-

BomeHHoR COJIH HeMHoro BO.ll.bI. COJIb ceft'lac me CHHeeT, H .lI.HO 'IaIliKH

CTaHOBHTCH rOpH'IHM. _

BO.ll.a, BXO.ll.Ilw.all B COCTaB KpHCTaJlJlOfH.lI.paTOB, HOCHT H33BaHHe - KPH-
CTannnsau.nOHHaH Boa:a. ECTb IleJIblR pll.ll. cOJleR, KOTopble npHCOe.ll.HHII.IOT
KpHCTaJlJlH3aIlHoHHYIO BO.ll.Y. TaK, HanpHMep, KpHCTaJIJIHiJeCKall cO.ll.a, H:IH

yrJleHaTpHeBaH COJlb, CO.ll.epmHT B CBoeM COCTaBe .lI.eCIITb MOJIeKYJl BO.ll.bl:

Na'ilCOs'1 OH'ilO. COCTaB KpHCTaJIJIOB cepHOMarHHeBoR (ropbKoft) COJlH-

MgSO,.7H'ilO, rJlayoepoBoR COJIH -Na2S0,.10H20, npHpO.ll.HOR cepHOKaJIbIlHe-
BoA COJIH, fHnca-CaS04.2H20, >KeJle31IOfO Kynopoca-FeSO,.7H20 H T..lI..

TIpHpO.ll.Hblft runc CaSO,.2H20 npH HarpeBaHHH (.lI.O 170°) TeplleT 'IaCTb

KpHCTaJlJlH3aIlHOHHoR BO.ll.bl H paccblDaeTclI B nopowoK. EY.lI.Y'lH CMelliaH

C BO.ll.OA, OH nOCTeneHHO ee npHCOe.ll.HHlleT, oopa3YH MeJlKHe KpHCTaJIJIbI,
cpacTalOw.HecH .lI.pyr C .lI.pyroM B nJloTHYIO Maccy. 3THM nOJlb3YIOTCII .lI.JlH
OTJlI1BKH pa3JIH'IHblX rHnCOBblX H3.l1.eJlHA, cTaTyR H T. n.

. Onwm 3. CMelliaftTe B 'IaWKe nopowOJ{ rHnca C HeOOJIbWHM KOJlH-
1

'IeCTBOM »O.ll.bI, 'ITOObI nOJlY'IHJlaCb KallIHu'a rYCTOTbl CMeTaHbl, BblJIeftTe ee

Ha OYMa>KKY, a 'IaIliKY ceA'Iac me BbiMoRTe.

Yepe3 HeKoTopoe BpeMH BblJIHTaH Macca 3aTBep.ll.eBaeT. .

HTaK, npH pacTBopeHHH pa3J1H'IHbIX Bew.eCTB B BO.ll.e MorYT npOHCXO.ll.HTb
H q,H3H'IeCKHe H XHMH'IeCKHe HBJIeHHH. TIOJlY'IHBIlIHftCII B pe3YJlbTaTe 9THX

IIBJleHHR paCTBOp ecmb oi)H.Opoi)H.aR C.MeCb pacmSOpUme/lR (>KH.lI.KOCTb) C pac-
msopeHHI»MU UIlU C oopa:JosaSlaU.MUCIl npu pacmsopeH.UU sel4tcmSaMu.

148



BonpOCbl .n.J1 nOBTOPEHJi .

1. KaK MOJKHO YCKOPHTb paCTBOpeHHe TBep.noro Bell).eCTBa B BOlte?
2. l.fTO Ha3bIBaeTCli pacTBopHMOCTblO?
3. KaK H3MelllleTCli pacTBopHMOCTb 60JlblllHHCTBa rncp.nbIx OCll).eCrB c nOBbillIe-

HHCM TeMnepaTypbl?
4. Ha30BHTc KaKOe-JlH60 He paCTBopHMoe B oo.ne Oell).CCTBO.

5. HaHltHTe no KpHBOH pacTBopHMOCTH KOHl\CHTpal\HIO pacrnopa KBaCltoB, HaCLI-

ll).elIlIoro npH 20°.

6. nepe'lHCilHTe IIBJlellllll, conpOBOJKltalOll).He pacTBopeHHe.
7. npH KaKIlX YCJlOBHIIX MOJKHO nOIlY'IHTb nepeCLlll).eHHLlH pacTBop?
8. l.fTO TaKoe KpHCTaJlilOrHltpaT?
9. HanHllIHTe !jJOPMYJlLI HeCKOJlLKHX cOJlelt, RBJlIiIOll).HXCR KpHCT3IIJlOrHltpaTaMH.

10. PaCCqHTaHTe npoLleHT BOltbl B KpHCTaJIilHqeCKOH colte.

6. KOHu.eHTpau.HH paCTBOpOB. TIpH 60JlbUJHHCTBe peaKItHA, npon:e-
JlaHHbIX B Kypce HeOpraHHqeCKOA XHMliH, Mb! nOJlb30BaJlHCb paCTBopaMH pa3-

JlHqHbIX BeIl{eCTB B BO,LI.e.

3TH paCTBOpb! HMeJlH pa3J1HqHYIO KOHIteHTpaItHIO, T. e. pa3J1HqHOe COOT-

HOUJeHHe Me>Kn:y KOJlliqeCTBaMH paCTBOpHTeJlH H paCTBOpeHHOro Bern.eCTBa.

TaK, HanpHMep, npH nOJlyqeHHH Bon:opon:a MLI nOJlb30BaJlHCb cepHoAKHCJlO-
TOtt, pa36aBJleHHOA 1 : 5. 3TO 3HaqHT, qTO K 5 06'beMaM BOn:LI npH6aBJlHJlCII
1 06'beM KOHIteHTpnpoBaHHoA KHCJlOTb!.

On:HaKo ropa3n:0 qaIl{e paCTBOpHeMbIe BeIl{eCTBa 6epYT He no 06'beMY,
a OTBeUJHBaIOT.

KOHu:eHTpaU:1l1O paCTBopa HHorn:a Bblpa>KalOT B npOIteHTaX, HanpHMep,

rOTOBHT paCTBOpb! 10-, 20-npOIteHTHbIe H T. It. 10-npou:eHTHLlA pacTBop-
3TO pacTBop, B 100 Z KOToporo con:ep>KIITCR 10 Z paCTBOpeHHOro Bern.eCTBa
H 90 Z paCTBOpIlTeJlH. Ho qarn.e KOHu:eHTpaU:1l1O onpen:eJlHIOT qHCJlOM rpaMMoB
BeIl{eCTBa, con:ep>Karn.erocH B 100 CM

3
pacTBopa (TaKHe pacTBopbI HHorn:a

HenpaBHJlbHO TaK>Ke Ha3bIBalOT 10-, 20- H T. n:. npou:eHTHbIMH).

npH HeKOTopLlX onLlTax JKeJlaTeJlbHO 6paTb TaKHe 06"beMLI, paCTQopOB peampy-
IOll).IIX Bell).CCTB, '!T06bI no OKOHqaHIIH peaKUHH He OCTaBaJlOCb 3HaqHTeJlblIoro H36b1TKa
HH Toro, HH ltpyroro oeu eCToa. B TaKHX CJlyqaliX, lIMCII paCTBopLl, KOHueHTpal\HR
KOTOpLlX BbIpaJKeHa qHC.10M rpaMMOB BCll).eCTBa B 100 CMa

paCTBopa, npHXOltHTCIi
nOltCqHTLlB3Tb HYJKIILle 06'beMLI paCTBopOB, HCXOltli H3 paBeHCTBa peaKIJ;HH.

HanpHMep, Mbi XOTHM nOJlyqHTb OCaltOK XlIopllCToro cepe6pa, lteltcTBY!I paCTBO-
pOM COJl!lHOIt KHCJlOTbI Ha paCTBOp a30THOCepe6p!lllOA COJIH. 06a pacTBopa COltepJK3T
no 10 2 B 100 CMa

.

no paBeHcTBY peaKLlIIH

HCI + AgNOa
= AgCI + HNOa

lIa I + 35,5 =36,5 2 COJl!lHOIt KHCJlOTbl UYJKHO B3!1Tb 108 + 14 + 48 = 170 2 AgNOa.

ECJlH MLI B03bMeJII 10 CMa
paCTBopa HCI, TO B 9TOM 06'beMe 6YlteT 3aKJI\O'IaTbCIi

1 2 HCI.

ECJlH lIa 36,5 z HCI HYJKIIO 170 2 AgNOa, TO lIa 1 2 nOTpc6yeTcR 170: 36,5, T. e.

OKOJlO 5 2 AgNOa, a T3K KaK B 10 CMa
paCTBopa AgNOa co.nepJKHTC!I 1 2 AgNOa, TO

HaM ltJlI! nOJlIIOTbI peaKUHH npH.neTC!I npHJlHTb OKO.10 50 c,u8 pacToopa AgNOa, T. e.

B 5 pa3 60Jlbllle, 'ICM p3CTBOpa HC\.

fOpa3ltO y.n06Hee, eCJlH MbI npllroToDIlM TaKHe pacTBopbl HCI H AgNOR' KOTO-

pble npHllIJlOCb 6b! CJlIIOaTb B paOIIb!X 06'beMax. ItJlII 9Toro HYJKHO, 'IT06b1 pacTBop
COJlIIIIOH KHCJlOTb! co.nepJKaJl B IIeKoTopoM 06'beMe OltHY rpaMMOJleKYJlY XJlOpHCTOro
BOltOpOlta, T. e. 36,52 HCI, a paCTBOp a30THocepe6plllloii: COJIH B TaKOM JKe 06'beMe-

OltHY rpaMMOJleKY,1Y, HJlH 170 2, AgNOa.

06L1KIIOBeUHo rpaMMoJleKy.1Y oelll;eCTBa pacTBoplilOT B TaKOM 06"beMe BOltbl, 'IT06b1
nOJlY'IHJlC!I 1 It pacTBopa. TaKlle paCTBopbl lIa3L10alOT rpaMMo.1eKynllpHLlMH HJlH, co-

Kpall).eIlHO,
-

MOJl!lpHbIMH.
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SlCRO, 'ITO B JII06b1X paBHHX 06t.eMax MOJIRpHhIX paCTBOpOB HCI R AgNO. 6YlteT
3aKJIIOQ8TbCR OltHa R Ta )Ke ltOIlR rpaMMOJleKYilJ,I KaIKjlOrO H3 BeIIteCTB, R nOCJIe

CJlHB8HHR p8BHbIX 06t.eMOB y HaC He 6YlteT OCTaBaTbCR 1!36bITKa HH OltHOrO H3

B3RTbiX peaKTHBOB.

OltH8KO He BCRKHe MO.1RpHble paCTBopbI pearHPYIOT Me1K.llY c06010 B paBlIbI:t
o(5'JJeMax.

. Onwm61. npHrOTOBbTe no 500 CM
s MOJll'lpHbIx pacTBopoB CJleltYIOIItHX BeIIteCTR:

NaOH, KOH, HC!, H2S04, ,U,i1R HalliHX  elleHHeT HaJ(06HocTH npHrOTOBIIRTb cooep-
llieHHO T01JIIO MOIIRpHbIe pacTBopbI (1JTO ltOBOJlbHO TPYltHO). .D;OCTaT01JHO, eCJlIf pac-

TBOpbl 6Y.llYT npH6J1H3HTeJlbHo MOJlRpHble.
OTltellbHbIe 30eHbR rOTOBRT pa3J1H1JHbIC pacTBopbI.
a) Pac T BOp bI e It K 0 r 0 HaT p a H e It K 0 r 0 K a II H. PaCC'IRTaiiTe MOJleKY-

JIRpHblii Bec eltKOrO I1aTpa HJlH eltKoro KaJllf, OTBeCbTe nOJlOBHHY SToro KOIIH1JeCTBa

Ha anTe1JHbIX Bccax. .D;JlR SToro ypaoIloBeCbTC I1a Becax CTaKaIl'lHK HJlH q,apcpopOBYIO
'1alliKY. nOMeCTHTe Ha npOTHBonOJlOIKHYIO 1JalliKY BeCOB COOTBeTCTBYIOIItHe pa3HOBeCKII
R 3aTeM 6b1CTpo KlialtHTe B HaXOltRll!HHCR Ha Becax cocylt npHrOTOBIICHHbIC B 6aHKe

KYCO'lKH IItCII01JH, 6epR HX IItHnuaMH (a He nHH eTOMltJlR pa3HOBeca), nOKa oeCbI lIe

npHltYT B paBHOBeCHe. BblcTpoe OTBelliHBaliHe peKOMeHltyeTcR BBHlty Toro, 1JTO eltKl!e

IIteJlO'lH nOrJloIItalOT H3 B03l1Yxa Bllary H yrJleKHcllbIii ra3. no-

9TOMY, 'IeM ltOJlbllie oroelliHBaTb, TeM Mellee TO'lHbIH pacTBop

6YlteT nOJlY1JeH.
OTBcllieHHYIO IIteIlO% pacTBopHTe B BOlte B TOM IKe cocylte,

B KOTOpOM npOH3BOltHIIOCb OTBelliHBaHHe. PaCTBOp nepeJleHTe B

MepllYIO KOll6y Ha 500 CM
B (c MeTKOH Ha llieiiKe, pHC. 124) HIIH

B MeH3ypKY (crp. 113, pHc.91) H 3aTeM ltOJleHTe BOltOH lto MeTKH.

Bolty npHJlHBaiiTe npH nOMOIItH COCylt8, B KOTOpOM pacTBopRIIH
IIteJlQ1Jb, 'IT06bI Bce OTBellieHHoe KOIIH1JeCTBO nepClliJlO B KOJl6y.

6) Pac T BOp Xii 0 P H C Tor 0 BOlt 0 P 0 It a. MOJleKYIIRp-
I1bIH Bec HC! = 36,5. B 500 CM

s
MOJlRpHOrO pacTBopa ltOIlIKIIO

3aKIlI01JaTbCR 36,5: 2 = 18,25 z HC!.

,U,i1R Toro 1JT06bI nOJlY1JHTb MOIIRpHblH pacTBop HCI, 6epYT
KpeIIKYIO COJlRHYIO KHCIIOTY H30CCTHOH KOHueHTpa HH.06bI'IHaR
KpenKaR COIIRHaR KHCJlOTa yltellbHoro Beca 1,12 COjlepIKHT 267 z

PHC. 124. H3Me-
HC! B JlIITpe KHCIIOTbI. HYIKHO, 3Ha1JHT, B3RTb CTOJlbKO Ky6H1Je-

pHTellbHaR KO
s
II68

CKHX caHTHMeTpoB 9TOH COIIRIIOH KHCIIOTbI, 1JT06bI B OTMepeHHOM
118 500 C.w . 06t.eMe 3aKJlIO'IailOCb 18,25z HC!. 3TO paCC1JHTbIBaeTcR TaKHM

06pa30M: eCJlH B 1000 CM
s
KHCIIOTbI COjlepIKHTCR 267 z HC!, TO

B OltliOM Ky6H'IecKoM caHTHMeTpe COltCpIKHTCR 267: 1000= 0,267 z HCl. ECJlH TpC-

6yeTcR 18,25 z HC!, TO nYIKHO B3RTb 18,25: 0,267 = 68,5 CMB KHcnoTbi. c

BlleHTe B MeH3ypKY Ha 100 CM' 68,5 CM
B COIIRIIOH KHCJlOTbI YlJ.. B. 1,12, nepe-

.1eHTe KHCJlOTY n H3MCpHTeJIhllYIO Ko.16y (pHC. 124) Ha 500 CMs
, CnOJlOcHYB BOltOH

MeH3ypKY, cllcHTe BOjlY TYlta JKe II 3a  MltOlleHTe BOjlY ltO MeTKH.

CJlejlyeT 3aMeTHTb, 'ITO CC.1H 6b1 MbI B3RIIH 68,5 c.w3 COJIRHOH KHCJlOTbi H BJlHJlH

B 500 CMs
BOJJ;bI, TO paCTBOp nOIlY1JII.1CR 6bI He MOIIRpHblH, TaK K8K OH COltepIKaJl

6b1 nOilOBHHY rpaMMOlleKYJlbl He B 500 CMB
, a B 568,5 CMa p!!cTBopa (ecJlI! He C'IHTaTp

Hc60Jlbllioro COKpaIIteHHR 06t.eMa npH paCTBopeHHH).
B) Pac T BOp C e p H 0 H K Hell 0 T hi. MOlleKYilRpHblH BCC cepOOH KHCJlOTbI 98.

B 500 CM
s
MO.1RpHoro paCTBopa jlOJlIKHO 3aKllIO'IaTbCR 98: 2 = 49 Z H 04'

,U,.1R nOJlY1JeHHR MOIIRpHoro pacTBopa B03bMHTe KOllueHTpHpoBaHIlYIO cepHYIO
KHCJlOTY ylt. B. 1,84. B 1000 CMs TaKoH KHCJlOTbI 3aKm01JaeTCR 1759 z HaSOb 1 CMs

-

1,759 z. CJleltOBaTe,1b1l0, ltJlR Toro 1JT06b1 B3RTb 49 Z H2S04, HYIKHO OTMCpHTb 49: 1,759=
= 27,9 CMB

KHCilOTbi.

OTMepbTe KHCJlOTY, nepellcHTe B H3MepHTCJlbHYIO KOJlPYHa 500 CMs, B KOTOPYIO
B.1HTO npHMepllo 300 CM OOltbi (cnOJlOCIIHTC MeH3ypKY BOltOH, npH,1HBaeMOH B KOJl6y).
,U,aHTe OCTblTb, lto.1euTe DOltOU ltO MeTKH H XOpOlliO nepeMelliaHTe B36aJlTbIBa-
HHeM.

C nOJlY1JeIlHblMH paCTBopaMH npOjlCllaHTe C JI e It y 10 I H eon bl T bI.
.

BJlCHTe B CTaicaH H3 MeH3YPKH HIIH H3 610peTKH (CTp. 113) 10 c.vs MOIIRpllOro'
pacTBopa comlHoH KHcJloTbI,npH6aobTt .r.aKMyca HJlH cpeII0.1q,TalleHHa H 3aTeM, nOMe-

lliHBaR naIlO'lKOH, npll6aBJlRHTe H3 ltpyroH MCII3ypKH Hi1ll 6iopeTKH MOIIRpnblH pacTBop
ejlKOrO HaTpa jlO HCHTpa.1bHo'H peaK HH (CTp. 114). EjlKoro naTpa nOTpe6ycTcR
npHMepHo paBHblu 06t.eM (8-10 CMB

).
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nOBTOpHTe onblT, B3J1B BMeCTO MO.1RpHoro paCTBopa eltKOrO HaTpa Mo.1RpHblit
paCTBOp eltKOrO Ka.m. Pe3YllbTaT nOJJY'IHTCJI npHMepHO TOT JKe.

B03bMHTe B CTaKall'!HI{ 10 c.ws
MO.1J1pHOrO pacTBopa cepHoH KIICIIOTbI, npH6aBbTc

HHllHK3TOp H IICilTpaJlH3yihe KHCJlOTY MOIIJlpllbiM paCTBOpOM CltKOrO IfaTpa HJlH

eltKOrO KaJlH. .

ECIIH MbI CIIHBaeM MOIIJlpHble paCTBOpbl ellKoro naTpa If ccpnoH KIICJlOTbI, TO

paCTBopa CllKoro narpa HaM npHlleTCJI D3J1Tb BltBOe 60ilhlllHH 06'beM, '!eM paCTBopa
cepHofi KHcnOTbI, TaK KaK no paBCHCTBY pcaKUHH

2NaOH + H2SOt
= NaaSOt + 2H20

lIa OllHY r'paMMo.1eKyny KHC.!OTbi HlteT ltDe rpaMMoneKynbl eltKOrO HaTpa.
JJ:.1J1 nOJlY'leIlHR NasPOt Ha OltHH 06'beM MonRpHoro pacTBopa KHCJlOTbi H,POt

IIYJKHO D3RTh TPH 06'beMa MOilRpHoro pacTBopa NaOH. JJ:nR peaKUHH MeJKltY FeCI.
H Ba(OH)a: 2FeCI3 + 3Ba(OH)2 = 2Fe(OH), + 3BaCI2 lIa ltBa 06'beMa MOJlRpHOrO
pacTBopa FeCl3 HYJKHO B3J1Th TPH 06'beMa MOilRpHoro pacTBopa Ba(OH)s II T. It.

3a./laQa. Il0.1Y'IHTe OT npenOltaBaTeJlR pacTBop lIle.10'!H HJlH KHCilOTbi HeH3Be-
CTHOH KOHUCIITpaUHH. nOnb3YRCh paHee npHrOTOBJleHHblM MOJlRpHblM pacTBopoM
KHcnOTbI HnH lIleno tlH, onpeltenHTe npH6nH3HTeJlbHO KOHI eHTpaUHIO BblltaHHOrO

pacTBopa.
7. HOpMaJlbHhle pacTBophl. BMecTo MonRpHblx paCTDOpOD Ylt06Hee 6b1J1o 6b1

IIpHroToBIiRTh TaKHe pacTBopbl pa3J1H'IHblX KHCJlOT, lIleJlo'!eii H COJleH, KOTopble ltJlJl

peaKUHH MOJKHO 6b1i1o 6bi 6paTb BCerlta B P.RBHblX 06'beMax.
,U,JlR 9Toro, nanpHMep, B JlHTpe pacTBopa cepHoH KHCJlOTbI ltOJlJKHa cOllepJKaTbCJI

lie rpaMMOJleKYJla, a nonOBHHa rpaMMOJleKYJlbI. Torlta Ha OltHII 06'beM pacTBopa
eltKOrO HaTpa npHlleTCJI B3RTh TaKoH JKe 06'beM pacTBopa cepHoH KHCJlOTbi.

JJ:JlJI peaKUHH MeJKlty eltKHM HaTpoM H X.!OpHCTblM aJlIOMHHHeM:

3NaOH + AICis = AI(OH)" + 3NaCI

pacTBop XJlOpHCTOro a.1IOMliHHJI ltOJlJKeH COllepJKaTb 1/3 rpaMMOJleKYJlbI AICI,. Torlla
Ha OJIHII 06'beM paCTDopa AICI3 HymHo 6ylteT B3RTh He TPH 06'beMa MOJlJlpHOrO
paCTBopa NaOH, a TOJlhKO OltHH.

KaK BHltHO H3 np,HBelteHHblX npHMepOB, paCTBop OltllHX BelIlecTB lto.1JKeH COltep-

JKaTh B 1 /I, rpaMMOJleKyny, ltpyrHx -,ltOJIIO rpaMMolieKy.1b1, B 3aBHCHMOCTH OT BaJleHT-

HOCTH 9J1eMeHTOB H OCTaTKOB, BXOllJlIIlHX D COCTaB CoeltHHeIlHii.
'

lIT06b1 npHroToBHTh TaKHe pacTBopbl, KOTopble It.1J1 peaKUHH MOJKHO 6paTh
B paBllbix 06'beMaX, HCXOltJlT H3 nOHRTHJI 06 SKBHBaJleHTe. 3-KBHDaJleIlTOM KaKoro-
JlH60 9J1eMeHTa lIa3b1DaeTCJI Ko.m'leCTBO SToro 9i1eMeHTa, COCJIHHJllOlIleeCJI C OltHoii
DeCOBoii '1aCTblO BOltOpOlla H.m 3aMelIlalOIIlee OltHY BeCODYIO '1aCTb BOltOpOlta H, TaKHM

06pa30M, KaK 6b1 paBlIoueIIllOe H.m 9KBHBaJleHTHOe (OT aequus
- paBllblH H valere-

C'I'OHTb) OllIlOH BecoDoH '1aCTH BoltopOlta. 3KDHBaJleHT yrilepOlta no COeltHHeHHIO,

coltepJK31IleMY 75% yrJlepOlt3 H 25% BOltOpOlta, 6YlleT 75: 25 =3. TaKHM 06Pa30M
9KBHBaJlelIT 9.1eMeliTa ,MOJKeT6b1Th nauiJen Ha OCIlOBaHHH allaJlH3a ero COeltHlIeHHJI

C DOJJ:OPO.n:OM.,
ECJlH MbI 3HaeM cjJopMyny coellHIICHHJI, TO Mbi MO,KeM paCC'IHTaTh 9KBHBa.1CIIT .u;aH-

Hero 9J1eMellTa no cjJopMy.1e.
ct>opMYJla XJlOpHCTOro BOltOpO!la HC\. 3lteCh Ha OltHII aTOM, T. e. lIa 1 !lec. q.

Bo.u;0polla, npHxollHTCR OltHH aTOM, T. e. 35,5 Bec. '!. xJlopa. Ilo coe.u;HHeIlHRM H.G,
HaN 9KDHBa.1enr KHC.10pOlta paBCH 16: 2 = 8, a30Ta - 14: 3 = 4,7, no COJIH AICIa.
KO'fOpylO MOJKIIO paCCMaTpHBaTb KaK npOJJ:YK1' 3aMelIleHHII DOltopOJIa B HCI aJlIOMH-

HHeM, 9KDHnaJleIIT Al oylteT 27: 3 = 9 H T. It.
Ilo cpopMy.1e CaO Mbl I!HllHM, '1TO na OltHH 9KBHBaneIlT, T. e. 8 Bec. 'I. KHC.10-

polta, npHxollHTCR 40: 2 = 20 BCC. 'I. KaJlbUHR. TaKHM 06pa30M, 9KI!HBaJleHT 9J1eMeHTa

MOJKIIO onpellenHTb He TOJlbKO no ero coeltHHeHHIO C BOltOpO.u;OM, HO H no CoeltH-

HeHHIO C KHC.10pOltOM.

Bo061Ile, 3HaJi aTOMHblH Dec H BanCHTHOCTh 9.1eMellTa, Mbi MOJKeM pacc'tumamb

ero 9KDHDaneHT, pa3lte.1HB aTOMllblH Bec Ha DaJlCIITHOCTb.

IlollRTHe .9KBHl!aJleHT" paCIIpOCTpallllCTCR If lIa XHMH'IeCKHe COeltHHeIlHIl. ECJlH

Mbi 6ylteM HeHTpa.1H30BaTb HCI eltKHM lIaTpOM NaOH H.m ellKHM Ka.m KOH, TO lIa

rpaMMoJleKy.1Y HCI, 36,5 Z, HaM npHlteTCJI D3RTb OJI.IlY rpaMMOJleKYJlY NaOH HIIH OltHY
rpaMMOJleKYJlY KOH. 3TH KOJlH'IeCTBa NaOH H KOH 6y.u;YT paBHoueHHbI, 9KBHBa-

JleHTlIbI ltpyr .u;pyry H O.u;HOH rpaMMoneKYJle, T. e. 36.5 it, HC!. I1x Ha3b1BaIOT zpaMM-

 1e8U8Q/1,eHma..,tuNaGH If KOH.
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rupara OKHCIi K8.'I/-l\1f1l Ca(OH)2 Ha rpaMMOneKYJlY HCI IipHJ(eTCIi B3!!Tb YJKe
He 74 z (40 + 32 + 2), 3 74: 2 = 37 Z. 3TO 6y]ti!7 rpaMM9KBI1BaJleHT Ca(OH)2 KOJ:H-

qeCTBO, 9KDI1BaneHTIIOe rpaMMoileKynaM HCI, KOH, NaOH.
MOJleKYJlhI KHCJlOT, IUeJlOqeH H COJleH COCTO!!T KaK 6h1 H3 J(BYX qaCTeH: C OltHOa

CTOpOHhI, H3 BOltOpOlt8 HnH MeTaJlJla H, C ltpyrol! CTOpOHhI
- H3 KHCJlOTHOrO OCTaTKa

HJlII rHltpOKcHil8.
COCTaBJllI1I 1jJ0PMYJlY 9THX coeJJ.HlIeHHH, MbI BcerJ(8 ypaBHHBaeM qHC,10 BaJleHT-

Hoerel! OltHOa qaCUI MoneKym,I C qHCJlOM DanclITHocTeH BTOpOH qaCTH MOJleKynbI.

HanpliMcp, B AI2(S04)a weCTH naJleII1'HOCT!!M J(BYX aTOMOB aJlIOMHHHII cooTBeTcTByeT

6 BaJleHTHOCTeH Tpex OCTamOB (S04)'
ECilH pearHpYIOT MeJK.ny c060A A12(S04h H NaOH, TO OltHOH rpaMMoneKy.1e

NaOH 9KBHBaJleHTHa 1/8 rpaMMOJleKYJlhl AI2(S04)a.
rpaMM9KDHBaJleHT H8P04 paBeH 1/3 rpaMMo.1eKy.1h1, rpaMM9KBHBaJleHT Ca8(P04h=

= 1/8 rpaMMOJleKYJlhl, rpaMM9KBHBanenr AI4(Pa07)s = 1/12 rpaMMOJleKYilhI, rpaMM-
9KBHBaneHT KHS04

= o.nnoH rpaMMo.1eKyne H T. .n.

npH pac'teme 9KBHBaJleHTOB KHcnOT, conCH H oCHoBaHHH MOJKHO PYKOBOltCTBO-
BaTbC!! CJle.nyIOIUHMH npaBHJlaMH.

1. 3KBHBancHT KHcnOThi Haxo.nHTCIi .neJlCHHCM MoneKYJlllpHOrO Beca Ha OCHon-
HOCTb KHcnOTbl.

2. 3KDHBaJleHT COJIH HJlH OCIIODaHH!! Haxo.nHTCIi lteJleHHeM MOJleKYJlflpHOrO Beca

Ha qnCJlO aTOMOB MCTaJlJla, YMIIOJKeHlIOC Ha ero BaJleHTHOCTb.

SlcHO, qTO paCTBophl, COltepiKaIUHe B JlHTpe He rpaMMoneKyny, a rpaMM9KDHBa-
neHT BeIUeCTB3, HYiKHO 6paTb .nJl!! peaKUHH B paDHhlX 06'DeMax. TaKHe paCTBophi HO-

CIIT Ha3BalfHe rpaMM9KBHBaJleHTHbiX HJlH HOpMaJlbHblX pacTBopoB.

npHMeHeHHe HOpMaJlblfbiX paCTBopoB npH XHMHqeCKHX peaKltHIiX npeltCTaDJlIICT
60JlbWHe Ylt06CTBa. HOpMaJlbHhlH pacTBop 0603lfaqaeTCli 6YKBOH If (HJlH N).

BMecTo Toro qT06b1 paCTDOp!!Tb D 1 Jl lteJlbiH rpaMM3KDHDaJleHT, MOJKHO 6paTb
1/2 rpaMM9KBHDaile1fTa, 1/5, 1/10 H T. It. EcnH pacTBopbI co.ncpJKaT o.nny H TY me ltomo

rpaMM9KBHBaJleHT3 B 1 Jl, TO HX TOqHO TaK JKe MOJKHO 6paTb ltJlII pe KUHHB paBHhlX
06'DeMax. TaKHe pacTBophi Ha3h1BaIOTCIi nOJlYHopMaJlbHblMH (I/2-H HJlH O,5-H), o)u,a
nRTaR HOpMaJlbHOrO (I/.-H HJlH 0,2-H), o.nHa lteCIiTaR HOpMaJlLHOrO HJlH lteU;HHOpMaJlb-
Hhle (O,l-H) H T. It.

1. CBoACTBa cepbl. B J1a60paTopHH Mbl BCTpeqaeM OOB1qHO .D.Ba copTa

cephl - cepa B BH.D.e meJlTOrO nopOWKa, HJIH TaK Ha3b1BaeM';dtt "cepHbltt UBeT",
H cepa, OTJIHTali B BH.D.e "qepeHKoB"-
naJlOK, J1erKO pa36HBalOIUHxcli Ha OT.D.eJlb-

Hble KYCKH, HJlH "qepeHKOBaH cepa".
HaH60Jlee qHCTali cepa npO.D.aeTCH no.D.
H83B8HHeM KpHCT8J1J1HqeCKott cepbl- meJl-

Tble nOJlynp03paQHbIe
KPHCT8J1J1bl: npaBHJlbHO
o6pa30B8Hllble KpHCT8.i!-
J1bl HMeIOT cpopl\lY BOCb-

.

MHrpaHHHKOB - OIcma-

aopo8 (pHC. 125). 3TH 1

KpHCTaJlJlbl nOJlYQalOTCIi

npH KpHCTaJlJlH3aUHH ce-

pbl H3 paCTBopa B cep-
HHCT01\l yrJlepO.D.e CS2 .

ECJIH TaKott paCTBOp Ha-

JIHTb B QaWKY HJlH "Ha

QaCOBOe CTeKJIO, .D.aTb cepoyrJlepo.D.Y Me)J,J1eHHO HcrrapllTbCIi H 3aTeM CJlHTb

p8CTBOp C oopa30BaBW"XCii Kp!lCTaIlJlOB, TO Cpe.LI.1i HHX BCer.LI.a Halt)J,eTCSI

HeCKOJlbKO, HMelOlJ.(HX npaBI'IJ1bHYIO q,OPMY. KpHCTaJlJlHKH XopOWO BH.LI.Hbi
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PHC. 125. KPH-
erailJl oKTa9.npH-
qeCKolt cepbI.

XIII. CEPA.

PHC. 126. PaccMaTpHsannc KpHCTa.1-
JlOD cepbI qepC3 Ko.'I6y C BOltOH BMe-

eTO YBeJlHqHTeJlbHoro CTeKJla.



B Jlyny HJlII '1epe3 HanaJlHeHHYlO Ba.ll.aA KaJlOY, KaTapaR HrpaeT paJlb YBC-
JlH'IHTeJlbHara CTeKJla (pHC. 126).

H cepa B napalllKe H cepa B KycKax HMeeT TO. >Ke caMae KpHCTaJlJlII'le-

CKae CTpaeHHe. Eha TaK Ha3bIBaeMaR OKmaaopu'tencan cepa.
I1na'le ee IIa3bIDalOT  lHonla.pOMOH'IeCKOH'., TaK KaK 9TH KpHCTJJlJlhI OTHOCRTCH

K TaK Ha3blBaCMOH pOMOH'ICCKOH C"CTeMe KpHCTaJlJlOD.

OKTa9.l1.pH'IeCKaR cepa
- 9Ta' JlHlllb a.ll.Ha H3 MHarHX aJlJlaTpOnHblX BH.lI.O-

H3MeHeHHi't (CTp. 57) cepbl. .LI.pyrae 3J1J1aTpanHae BII.lI.aH3MeHeHlle cepw,
TaK>Ke KpHCTaJlJlH'IeCKae, aopa3yeTcR npH Me.ll.JleHHaM aCTblBa-

HHH paCnJlaBJleHHatl cepbl. }{pHCT3J1J1bI naJlY'l3IOTCR caBepllleHHa
HHatl <paP}fw. OHH HMelOT <PapMY TaHKHX .lI.JlHHHblX npH3M

(pHC. 127). 3Ta YaK H33bIB3eM3R npU3.Mamu'tecKan cepa.

Ee TaKJKe Ha3bIBalOT .MOHOKJlHHOMepHofi CepOH", TaK KaK 9TH

npH3MbI OTHOCHTCH K TaK Ha3b1BaeMOH MOHOKJlHHOMepnoA CHCTeMe KPH-

CTailJlOD.

.LI.JlR naJlY'leHliR npH3M3TH'IeCKatl cepbl aOblKHaBeHHYlOcepy
nJl3BRT B THrJle H ,33TeM, Kar.ll.3 cep3 Ha'lHH3eT 3aCTblBaTb, CJlH-

salOT He ycneBlllYlO 33CTbITb cepy. Tar.ll.a xapalla BH.lI.HbI npH3-
MaTH'IeCI<He KpHCTaJlJlbl B BH.lI.e .lI.JlHHHblX HrJl, BblpaClllHX Ha

CTeHKax THrJlR (pHC. 128). EC.'IH Obi pacnJl3BJleHHYlO cepy He

CJlHTb" TO. HrJlbI CpaCJlHCb 6bl B cnJlaUlHYlO Maccy.

flpIl3.MamU'l.eCKan cepa
- TeMHa>KeJlTara U:BeTa, na.'IYlJpa-

3pa'lHaR. TIpH a6blKHaBeHHaA TeMnepaType aHa naCTeneHHa Te-

pReT cBaA U:BeT - CBeTJleeT H .lI.eJlaeTCR HenpaCBe'lHBalO eA.
TIpH 3TaM cepa Bna,llHe npe8paru,aemcn B aKTa9.l1.pH'IeCKYlO

cepy. }{pHCTaJlJlbl caxpaHRlOT BHelllHlOlO <papMY npH3M, 110. caCTaRT TC-

nepb H3 MeJlb'laAlllHX KpHCTaJlJlHKOB aKTa9.l1.pH'IeCKaA Cepbl.

Haa6apaT, eCJlH aKTa3.l1.pH'Ieci<ylO cepy Harpe'tb .lI.a TeMnepaTypbl HeMHaro

Bblllle 96°, naJlynpa3pa'lHble KpHCTaJlJlbl naCTeneHHa TeMHeIOT. TIpaHCXa.ll.HT

npeBpa eHHeaKTa9.l1.pH 'lecKatt cepbl B npH3Ma-

TH'IecKYlO. HH>Ke 96° naCTaHHHa aKTa3.l1.pH'Ie-
CKaR cepa, Bblllle - npH3MaTH'IeCKaR.

06a BH.lI.aH3MeHeHHR, naMHMa U:BeTa, aTJlH-

'1alOTCR H no. .lI.pyrHM <pH3H'IeCKHM cBattcTBaM-

Y.lI.eJlbHaMY Becy, TeMnepaType nJlaBJleHHR.

Pile. 128. KpHCTaJlJlbI npH3Ma-
TH'IeCKOH cepbl.

l1J
PHC. 127.

KpHCTaJl.1
cepbl.

YlteJlbHbIfi Dec OKTa9ltpH'IeCKOH cepbl - 2,07,
npH3MaTII'leCKOH - 1,96.

TeMnepaTypa nJlaBJleHHR OKT39J1pH'IeCKOA ce-

pbl
- OKOJlO 113°, npH3MaTH'IeCKOH - OKOJlO 119°.

.LI.pyrHe BH.lI.aH3MeHeHHR cepLl naJlY'IaIOTCH

npH ee HarpeBaHHH.

. Onblm. Ba3bMHTe aKaJla 1/3 npaOHpKH Kyca'lKOB '1epellKaBatt cepLl
H, .lI.ep)l(3 npaUHpK)' npH naMa H33>KHMa, aTBHII'IeHHara aT lllTaTHBa, Ha-

rpeBaATe cepy H H36J1IO.lI.aATe npaHCXa.ll.R He C HelO H3MeHeHHR.

TIa6aJlTbIBattTe narpeBaeMYlO IIPOOHpK)' H a6paTHTe BHHMaHHe Ha aary-
CTeB3HHe cepbl.

}{ar.ll.a cepa 33KHIIHT, BblJleATe 60JlblllYlO '1aCTb, Ho. He BCIO cepy,
To.HKo.A cTpyeA B CTaKaH C Xo.JIO.ll.HoR BO.ll.o.A.
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ECJlH cepa npH 9TOM BCnbIxHer, He Or.D:eprHBaJ;lre PYKR, qrOObI He OOJlHTb

paCnJlaBJleHHolt cepof! ce6H HJlH rOBapHllI.eJ;l, a ntW.!IOJl>Kaltre cnoKoAHO J1HTb.

4T06b1 3araCHTb cepy, npHKpoATe np06MpKY KYCKOM KaprOHa H T. n.

YKpemne np06HpKY B 3a>KHMe llITaTMBa, qT06bl Ha6J11o.D:aTb nOCTeneH-

Hoe OCTblBaHMe cepbl. EbICTpO OXJla>K.D:eHHYIO BbIJlHBaHHeM B BO.D:Y cepy
BblHLTe M n03HaKOMbTeCb C ee CBoltcTBaMM. .

TIpM narpeBaHHH cepLI OHa CHa'laJla nJlaBMTCSI B CBeTJlO>KeJlTYIO nO.D:BH)I{ 
HYIO >KH.D:1COCTb, KOTopaSi no Mepe nOBbIllIeHHSI TeMnepaTypbl H3MeHSIeT CBOtl

UBeT B 60Jlee TeMHblA H nOHeMHory Bce 60Jlee H 60,1ee rycTeeT. OKOJlO

2000
BCSI cepa CTaHOBHTCSI HaCTOJlbKO rycToA, SIl3KOii, '1'1'0 cocylt, 13 KOTOpO f

OHa HaXO.D:HTCSI, MO>KHO nepeBepHYTb, H cepa He BbIJiMBaeTCSI.

3arYCTeBllIaSi cepa npH .D:aJlbHetillieM HarpeBaHHM, OCTaBaSiCb TeMHolt

H Henp03pa'lHotl, onSlTb CTaHOBHTCSI Bce 60Jlee H 60Jlee >KH.D:KOtl H OKOJlO

4450 Ha'lHHaeT KHneTb, 06pa3YSl 6YPoBaTo-KpacHble napw.
ECJlH cepy, HarpeTYlo .D:O KHneHHSI, OXJla>K.D:aTb no-

. I Iff' CTeneHHO, TO onHCaHHbre HBJleHHSI nOBTopSiIOTCSI B 06paT-
HOM nopSl.!!Ke: cepa 3arYCTeBaeT, 3aTeM .D:eJlaeTCSI J1erKO-

nO.!!BI1>KHO.lt 11, HaKOHeu, 3aCTblBaeT B KpHCTaJlJlH'IecKYIO
Maccy npM3MaTH'IeCKolt cepbI.

TIpH 6bICTpOM OXJla>K.!!eHHH HarpeToJ;l 6J1H3KO Ie

TeMnepaType KHneHMSI cepbI BbIJlMBaHHeM ee 13 XOJlO.D:-

HYIO BO.D:Y nOJlY'laeTciI nJiaCTH'IeCKaSi cepa (pHC. 129),
HMelOlll.aSl BH.D: np03pa'lHotl, MSirKotl, ynpyroJ;l, TSlHY-
llI.etlcH B HMTH MaCCbl CBeTJlO>KeJlTOrO UBeTa.

TIJiaCTH'IeCKaR cepa nOCTeneHHO TepSieT CBOIO npo-

3pa'lHOCTb H '1epe3 HeCKOJlbKO .!!Hetl npeBpalll.aeTCSI B

Puc. 129. I1nacTIi- OlCTa9.D:pHqeCKYIO cepy.
'1eCKaSi ccpa. TaKHM 06pa30M HaH60Jlee YCTOA'IHBbIM npH 06b1K-

HOBeHHoR TeMnepaType BH.D:OH3MeHeHl1eM cepbl SlBJlSleTCSI

OKTa9.D:pR'IeCKaSi cepa. Bce .D:PyrMe BM.D:OH3MeHeHHSI nepeXO.D:SlT B Hee, no-

.D:06HO TOMY KaK 030H nepeXO.D:MT B KHCJlOpO.D: (CTp. 56).
HaJ;l.!!el-Io, '1'1'0 COCTaB MOJleKYJI OKTa9.D:pH'IeCKotl H npH3MaTH'IeCKoJ;l cepbl

O.D:HH H TOT )J{e - Ss, no B OlCTa9.!!pH'IeCKMX KpMCTaJlJlaX MoneKYJlbI Ss pacno-
J10>KeHbI MHa'le, '1eM B npM3MaTM'IeCKHX, nO'leMY 9TH .D:Ba M3MeHeHMSI SlBJlSlIOTCSI

Ka'leCTBeHIlO pa3ml'lHblMM. 3TOT 13M.!! aJlllOTpOnHM SlBliReTCSI '1aCTHbIM CJlY'laeM
 B!lellliSi nOJlMMopcpH3Ma. nOJlHMopllJH3MOM Ha3bIBaeTCSI cnoco6HOCTb HeKO-

TOpblX Belll.eCTB, npOCTbIX M CJlO>KHbIX, 06pa30BbIBaTb BH.D:OH3MeHeHHSI pa3J1Hq-
HOJ:.i KpHCTaJlJlH'IeCKolt cpOpMbl.

'

TeMIH1Si ccpa, rYCTaSi 11 IInaCnl'lCCKaR ccpa RBIIRIOTCR CMeCRMH B pa3. H'lI-IbiX
IIpOIlOpUURX Tpex BH!lOH3MeHeHHA ccp 

-

cepbl C MOJleKynaMH 88, cepbl C MO. e-

KY,1aMH So H aMopcpnOH cephl, MOJleKYJlRpllhiA Bec KOTOpoA HeH3BeCTeH.

ECTb H !lpyrHe BHltOH3MeHeHHSI cepbl.

2. npHMeHeHHH cepbl. O.!!110 H3 Ba>KHblX npuMeHeHHR cepbl, oc06eHHO
.D:lISi CCCP C 6blCTpO paCTYIlI.HMH KO,1X03aMM H COBX03aMH,

- 9'1'0 npHMe-

HeHHe OAIl 60pb6u C speOUmeAIl.MU ceAbCK020 x031liicmsa, oc06eHHO Ha BHHO-

rpa.ll.HHKaX H Ha XJlOnKOBblX nOJlHX. PaCTeHHSI OnbIJlSlIOTCSI nopOlliKOM cepbl.

B CBSl3H C KOJlJleKTHBH3al lieR CeJlbCKOro X03S1RcTBa cnpoc Ha cepy llIHpHTCSI
H paCTer B HeObiBallbiX pa3Mepax.
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1I:Pyroe Ba>KHOe npHMeHeHHe cephl, KOTopoe Y HaC ocotJeHHO ObICTpO
B03paCTaeT B CBH3H C nocTpoAKoA pH a3aBo oBHCKYCCTseHHoro KaYlJYKa

H C KynbTypoA HallIHX KaYlJYKOHOCOB, - 3TO Ollll 8YIlICaHuaaquu ICaY'tYICa.
TIpHpO HbIfi KaYlJYK, nonYlJaeMbIA H3 MnelJHOrO COKa HeKOTopblX paCTCHHA,
a TaK>Ke H HCKYCCTBeHHbIA KaYlJYK B lJHCTOM BH enOlJm He npHMeHHIOTCH, Tal{

leaK no BnHHHHCM H3MeHeHHtt TeMncpaTyphl KaYlJYK nerKO .lI.eJlaeTCH nHnKIiM

HnH nOMKHM. Bce KaYlJYKOBble HnH pC3HHOBhle H3 enHH
-

IlIHHbI, ranOIlIH,

TPy6KH, MHlJH H T. .lI.. - roTOBHTCH H3 BynKaHH3HpOBaHHoro KaYlJYKa. LlnH

BynKaHH3allHH KaYlJYKa ero CMelllHBalOT C cepott (HnH C HeKOTopbIMH ee

COe.ll.HHCHHHMH) H 3aTCM HarpeBalOT. TIpH B3aHMO.ll.eAcTBHH Me>K Y ccpoA
II KaYlJYKoM nonYlJaeTCH BynKaHH3HpOBaHHbItt KaYlJYK, OtJna.ll.alOllI.Htt BceM

H3BCCTHbIMH lleHHbIMH cBoAcTBaMH.

113 .lI.PYrHX npHMcHcHHA cepbl Cne.ll.yeT ynoMHHYTb 0 npIIMeHeHHH ec .MH

H3rOTOBnCHHH Obl.MHO OHnH 'tepHozo nopoxa (CM. HH>Ke), HeKOTophlX OB

(HnpHT) H, cepoyrnepo.ll.a CS;\.
B CWA rnaBHoe npHMeH'eHHe Cepbl-.lI.nH npHroToBneHHH cepHoA KHcnOTbI.

Y Hac >Ke .lI.nH :nott llenH OHa Ke npHMeHHeTcH; MbI nonb3yeMcR npHpO.ll.HbIMH
COe.ll.HHeIIHHMH cepbI -" KOn'le.ll.aH3.MH.

3. Cepa B npHpO.lle. Cepa BCTpe'laeTCH B npHpO.ll.e B CB060.ll.HOM COCTOH-

HHH - B BH.lI.e OKTa3.l1.pHlJeCKott cepbI Ii B BH.lI.e COe.llHHeHHfi.

CaMOpOltHaH cepa BCTpelJaeTCH BO MHOrHX MCCTax, HO 3HalJHTenbHbIX

3ane>KeA cepbI, rO HbIX.lI.nH pa3pa60TKH, cpaBHHTenbHO HeMHoro. HaH60nee

MOIlI.HbIe 3ane}lm HaXO.ll.HTCH B I1TanHH, Ha oCTpoBe' CHllnnHH, H B CeBepHott
AMepHKe, B IlITaTC JIYH3HaHa.

MHpOB3H .lI.OObllJa cepbI - OKono 3000000 m B ro.ll..

B CCCP Ca:MopO.ll.HaH cepa BCTpelJaeTCH B He3HalJHTenbHblx KOnHlJe TBaX
BO MiiOrHX MeCTax- B TIoBOn>Kbe, B KpbIMY, Ha KaBI(a3e, B Cpe.ll.He!t A3HH.

I1epnhIe, XOTR H He O'leIIh 3IIa'lHTeJIhHble, HO rOltHbIe ltJlH pa3pa60TKH 3aJle1KH

OTKpbITbI npH ConeT(j:Kof.l DJlaCTH n 1925 r. 3TH 3aJIeiKH I1aXOltRTCR n MailO ltO-

cTynHofi MeCTIIonH D TYPKMeHCIcofi CCP - B KapaKYMCKofi nYCTbIIIHOH CTenH,
n 250 KAt OT iKeJIe3IIof.l ltOpOrH Ha cenep OT ropOlta AlIIxa6alta H npHMepHo D TaKOM
iKe paccToRHHH OT ropolta XHBbI.

,U,pyrHe 3aJleiKH UaXOltRTCR B 60Jlee ltOcTynHott MeCTHOCTH - B Y36eKCKofi CCP,
6JIH3 r. KOKaH,na, B MeCTHOCTH lllop-Cy. 3KCDJlOaTaI{HR HX 3aTpY.lU1ReTCR RltOnHTbIMH

ra3aMH, nbIlteJlRlOlII.HMHCR TaM H3 3eMJIH.

3KCRJloaTHpYlOTCR TaKiKe 60Jlee 3Ha'lHTeJIhHbIe 3aJleiKH B nono.1iKbe, 60m3
r. KyMbllIIeBa (CM. KapTY).

Halt pa3b1CKaHHeM 60JIee MOlll.HbIX 3a.1eiKelt BelteTCR YCHJleHHaR pa60ra.

TIpHpO.ll.HaH cepa BCTpelJaeTCR B CMeCH C ropHbIMH nOpO.ll.aMIf, cpe.ll.lf

KOTOpblX OHa 3a,1eraeT. LlnH OT.lI.eneHHH cepbl ce nnaBHT HarpCBaHHeM nH60

B nelJax, nH60 npH nOMOllI.1f neperpcTOro napa HnH nepcrpcTott BO.ll.bI.

BhmnaBncHHYIO ccpy OlJHlllalOT neperOHKott. TIpH 6bICTpOM OXna>K.lI.eHHH

napoB cepbI OHa nonYlJaeTCH B BH.lI.e cepHoro llBeTa. PacnnaBneHHYIO cepy
OTnllBarOT B .lI.CpeBHHHble cpOpMbI B BH.lI.e n lJepeHIWB

U
.

KpClMe CaMOpO.ll.Hott cepbl, B npHpO.ll.e BCTpelJaeTCH llcnbltt pH.lI. coeOUHe.

Huil cepbl C MeTannaMH - >Kene3Hblti HnH cepHblU ICOIl'teoan FeS;j, Ha3bIBae.

Mbltt TaK>Ke n nHpHT u, Me HblttKOnlJe aH, npe.ll.CTaBnHlOllI.lifi COe.ll.HHeHHe cep.
HHCTOtt Me.ll.H Ii cepHoro >KC,1e3a CU;jS.Fe2

S
a , CBIIHllOBbifi 6neCK PbS, llHHKOBaR

06MaHKa ZnS, KHHOBapb HgS H .lI.PyrHe.
KpOMe TOro, BCTpelJaIOTC!I conH ccpHofi KlicnOTbl - rHnc CaSO,.2HilO,

TR>KenhlA IlInaT BaSO, H .lI.p.
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B He60JlblllHX KOJlHqeCTBaX cepa BXO.n:HT B COCTaB Oe/lICOBbtX Be eCm8
(}f(HBOTHbIX H paCTHTeJlbHblx).

4. CepHHcTblA BO.ll.OpO.ll. H cepHHcTbIe MeTaJlJlbI. Cepa npH Harpe-
BaHHH MO}f(eT Henocpe.n:CTBeHHO COeAHHIITbCII C BO.n:OpO.ll:OM, 06pa3YII cepHH-
CTblA BO.n:OpO.n:, HJlH cepoBoiJopoiJ, H S, HO AJlII nOJlyqeHHII cepOBOAopOAa
06b1KHOBeHHO nOJlb3YlOTCII peaKUHeA Me}f(AY cepHHCTblM >KeJle30M FeS H pa3-
6aBJleHHoA COJlIIHoA HJlH cepHoA KHCJlOTOA:

FeS + 2HCI = FeCl2 + H
2
S

FeS + H2SOi
= FeSOi + H

2S.

. On6lm. nOMeCTHTe B npo6HpKY HeCKOJlbKO MeJlKHX KYCOqKOB cepHH-

CToro >KeJleaa H npHJleATe pa36aBJleHHOA cepHoA KHCJlOTbi. OopaTHTe BHHMa-

HHe Ha aanax Bbln:eJllllOmerOCII ra3a. ITon:ep>KHTe B npOOHpKe KOHeu CMOqeH-

HOlt Bo.n:oA JlaKMYCHoA oYMa>KKH - OHa KpaCHeeT. ITpo.n:eJlaATe TO >Ke C

nOJlocKoA oYMam, CMOqeHHOA paCTBopOM Men:Horo Kynopoca. EYMa>KKa
qepHeeT. .

CepOBon:opO.n: - oeCII,BemHbtU raa, HeMHoro TII>KeJlee Boan:yxa, C xapaK-

TepHblM, npOTHBHblM aanaXOM TYXJlblX IIHU. CXOn:CTBO 9Toro 3anaxa C aana-

XOM TYXJlblX IIHU OO'bIlCHlleTCII TeM, qTO npH rHHeHHH IIHqHOrO 6eJlKa, KaK

H Boo6me npH rHHeHHH 6eJlKOBbiX BemeCTB, oopa3yeTcII cepOBO.n:opO.n:.

CepOBO.n:opO.ll. RaoBum. B.n:blxaHHe B03.l1.yxa, co.n:ep>Kamero cepoBO.n:opo.n:,
BblablBaeT rOJlOBOKpY>KeHHe, rOJlOBHYIO 60Jlb, OOMOpOKH, a npH 60JlblllOA

KOHuellTpaUHH - CMepTb. 3anax cepoBo.n:opo.n:a npH npOltOJl>KHTeJlbHOM BAbI-

xaHHH qeJlOBeK nepeCTaeT OluymaTb. Eho nepBbl1t npH3HaK OTpaBJleHHII,
oqeHb onacHblA, TaK KaK oTpaBHBlllHAclI nepeCTaeT 3aMeqaTb onaCHOCTb.

IT09TOMY Ha 3aBo.n:ax cepOBo.n:opO.ll.a onacalOTCII OOJlbllle, qeM .n:pymx 11.0.0.
BHTblX ra30B.

CepoBon:opOlt pacmBopRemCR 8 8oiJe. B O.ll.HOM otheMe BO.ll.bI paCTBO-

plleTCII OKOJlO 2,5 06'beMa cepoBo.n:opO.n:a. PacTBop CepOBO.ll.Opo.n:a B nO.ll.e

06J1a.n:aeT cBoiicmBa.MU ICUC/lombt. OT Hero qmoJleToBblA JlaKMYC KpaCHeeT.

CepOBo.n:opo.n:Hall KHCJlOTa npHlla.ll.Jle>KHT K qHCJlY C/laobtx KHCJlOT.

COJIH cepOBo.n:OpO.ll.HOA KHCJlOTbi HOCIIT Ha3BaHHe cepHUCmbtX .MemdA-

/t08: FeS - cepHHCToe >KeJle30, CuS - cepHHCTall Me.ll.b, Na2S
-

cepllHCTbli:!
HaTpHA.

I1pH XHMH'leCKOM aHaJlil3e CepODOltOpOlt npHMeHlleTCII 1IJ111 OTlIeJlCIlHII OltHHX

MeTaJlJlH'ICCKHX !lJleMeHTOn OT ltpyrnx B BHltC ocaliKoB, TaK KaK OltHH cepHHCTble
MeTa,1J1b1 paCTBopllMbI B BOlle, KaJ< Na2S, K2S, CaS, ltpyme, KaK PeS, ZnS, CuS,
PbS - lie paCTBopllMbI. OltHH H3 HepaCTBopHMbIX n nOlie, KaK PcS, ZnS - pearHpYIOT
C KHCJlOTaMH, ltaBaR paCTDopHMbIC coe,!lHHCHHII, Jlpyrne, KaK CuS, PbS - lie pearR-

PYIOT.

CepHliCTble MeTa.1J1bI qaCTO IIpKO H xapaKTepHO OKpalllellbI, TaK qTO no

O.n:HOMY HX BH.n:y HHorn:a MO>KHO Y3HaTb, C KaKHM MeTa,'IJlOM liMeelllb .n:eJlo.

PaCTBOp Men:Horo Kynopoca CuSO, n:aeT C cepOBon:opOJJ,OM qepHblli
oCan:OK cepHIlCToA Men:H CuS (nOqepHeHHe 6YMa>KKH npH BblllleYKa3aHHOM
onblTe):

CuSOi + H
2
S =H2SO, + CuS.

B paCTBope Ka.aMHeBolt cm,", HanpHMep CdS04 , no.'IyqaeTCII IIpKO>KeJJ'
TbiA Oca.ll.OK cepHHCToro Kan:MHH CdS (>Ke.naSl KpacKa, CTp. 108). CepllH-
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CTbIti IJ,MHK ZnS - OeJIOrO IJ,BeTa, CepHMcTbiti MapraHeIJ, MnS - KpaCHOBaToro
H T. .n:.

CepHHCTbItI BO.n:OpO.n: BCmpe'taemCfl 8. npupoiJe. B BO.n:e TaK Ha3b1BaeMbiX

"CepHHCTbIX HCT04HHKOB" - B rISlTHropCKe, MaIJ,eCTe (KaBKa3, CM. KapTY) H

B .n:PYrHX MeCT3X- co.n:ep>KHTCSI cepOBO.n:opO.ll:. Eha Bo.n:a CHJIbHO naXHeT

cepOBo.n:OpO.ll:OM.
Bo.n:a cepIIbiX HCT04HHKOB HMeeT IJ,eJIeOHble CBotlcTBa.

5. CepHHCTblA ra3 H cepHHCTaH '1<HCJIOTa. Y>Ke H3BeCTHO, 4TO

cepHHcTbltI ra3, HJIH cepHHcTbitl aHrH.II:pH.a:, SO , nOJIY4aeTCSI npli ropewlII
cepbI B KHCJIOpo.n:e H B B03.a:yxe. fas 3TOT 6eCIJ,BeTHbilt C xapaKTepHbiM pe3-

KHM 3anaXOM. rIpH ropeHHli cepbi cepHHcTbitl ra3 He nOJIY4aeTCSI B 411CTOM

BH.n:e. rIpH C>KHraHHI1 cepbl B KHCJIOpo.n:e Bcer.n:a nOJIY4aeTCSI JIerKHtI 6eJIbitl

ltbiMOK. 9TOT .n:bIMOK .n:aeT cepHbltl aHrH.II:pH.a: SOs' He3Ha4HTeJIbHble KO.'IH-

4eCTBa KOToporo 06pasYIOTCSI O.ll:HOBpeMeHHO C cepHHCTbIM ra30M.

D.JISI nOJIY'IeHHH 4HCToro cepHHCToro ra3a B JIa60paTopHH MO>KHO BOC-

nOJIb30BaTbCSI .n:etlcTBHeM cepHotl KHCJIOTbi Ha COJIH cepHHCTOn KHCJIOTbi

H SOs- cepHMCTOHaTpHeBYIO COJIb Na2SOS
HJIH cepHHCTOKaJIHeBYIO K2SOS '

rIpH 3TOM CHa4aJIa npOHcxo.n:HT peaKIJ,MH 06MeHa, H nOJIY4aeTCSI cepHH-
CTaR KHCJIOTa H2SOs : _

Na SOs+ H SOi= Na
2SO, + H SOs'

CepHHCT3S1 KHCJIOTa - Bew:eCTBO KpatlHe Henpo'tHoe H cpa3Y >Ke pac-

na.n:aeTCSI Ha BO.ll:Y H cepHHCTbitl ra3, KOTOpbitl H Bbi.ll:eJISleTCSI:

H2SOS
= H

20 + S02'

. Onbtm 1. 06JIeitTe B np06HpKe HeCKOJIbKO KpHCTaJIJIHKOB cepHHcTo-

HaTpHeBotl COJIH KOHIJ,eHTpHpoBaHHotl cepHotl KHCJIOTOtl. 06paTHTe BHHMa-

HHe Ha sanax Bbi.a:eJIRlOw:erOCR rasa H Ha TO, '1TO 3TOT ras COBepweHHO
6eCIJ,BeTeH. HHKaKoro .n:biMKa Bbi He saMe4aeTe. .

CepHHcTbitl ras nOJIY4aeTCR TaK>Ke npH "06>KMraHHH" cepHoro KOJI4e-

.a:aHa FeS , KOTOpbilt MO>KeT ropeTb. )KeJIe30 npH 3TOM 06pasyeT OKHCb

Fe20 :
FeS2 + 0 .n:alOT Fe20S + SO .

YTOObI ypaBHHTb IW9qJHIJ,MeHTbi, Ha4HHaeM C 1jJ0PMYJIbi Fe20S ' KaK HaH6d-
JIee CJIO>KHOtl (CTp. 63), Ii ypaBHHBaeM CHa4aJIa 4HCJIO aTOMOB >KeJIe33-

2FeSi , saTeM 4HCJIO aTOMOB cepbi
- 4S0 H, HaKOHeIJ" 4HCJIO aTOMOB

KHcJIopo.a:a-llO:
2FeS2 + 110= Fe203 + 4502 ,

TaK KaK MOJIeKYJIa KHCJIOpo.n:a - O2, TO, 4TOObi HanHcaTb MOJIeKYJISlpHOe

paBeHCTBO, K034JIiIJ,HeHTbI npH OCTaJIbHbIX 1jJ0pMYJIaX npH.1leTCR nOMHO>KHTb

Ha 2:

4Fe5 + 1102
= Fe 03+ 8502 ,

. Onbtm 2. ECJIH B WKOJIe eCTb cepHbitl KOJI4e.a:aH, nOJIO>KHTe KycOqeK
ero Ha KOHeIJ, >KeCTSlHotl nJIaCTHHKI1 H HarpetlTe B nJIaMeHH JIaMn04KH. Ha-

6JIIO.n:atlTe nJIaMR ropSlIIJ,ero KOJI4e.n:aHa. .

CepHHCTbitl ras nOqTH B 2 pasa TR>KeJIee B03.n:yxa. OH Bbi3btBaeT CHJIb-

Hoe pa8.ll;pa>KeHHe C,'1H3HCTbtX ot)0J10qeK fJ1aS " AbiXaTeJlbHbtX opraHOB. rIpo-
151



.n01l>KHTe1lbHOe B.lI.bIXaHHe .lI.a>Ke He001lblIIHX K01lHqeCTB cepHHCToro ra3a

Bpe.ll.HO .n1lH 3.l1.0pOBb!!. Ho Cep!UlCTbllt ra3 Bce >Ke He HaCT01lbKO iI.lI.OBHT, qT06bI

C1IY>KHTb B KaqeCTBC OB.

CepHHcTbIlt ra3 OCOOCHHO ry6HTe1lbHO .neUCTBycT Ha paCTeHH!!. OK01l0

3aBO.ll.OB, Ha KOTOpbIX npH KaKHX-1IH60 npOLlcccax BbI.lI.e1lHeTC!! ml B03.l1.YX
cepHHcTbl1t ra3; rH6HeT BCH paCTHTC1IbHOCTb.

CCpHHCTbl1t ra3 npHMCH!!CTC!! Ha npaKTHKe .lI.1I!! YHHQTO>KCHH!! n1leCeHII.

rOp!!ll{eR ccpolt .0KYPHBaIoT" n<f:n.Ba1lbl, aM6apbl, BHHHbIC 60QKH nepe.ll. pa311H-
BOM BHHa H T. 11. Ccpolt oKypHdalOT TaK>Ke >KHBOTHblX, 3a001lCBlIIHX QeCOTKoA.

CepHHcTblR ra3 /le21CO o6paf4aemCIl 8 :JIClli}Kocmb npH aTMoc<pepHOM
.lI.aD1ICHHli. Ll1lH 9Toro ltOCTaTOllHO OX1Ia>K.lI.eHHH HH>KC _10°. TaKa!! TeMne.

paTypa 1IerKO n01lYllaeTC!! npH nOMOIl{H CMeCH CHera

C C01lblO. TI09TOMY Ha cepHHcTOM ra3e JIerKO Ha6JIIO-

.lI.aTb C>KH>KeHHC ra3a.

Ha pHC. 130 H306pa>KeH npHoop, npH nOMOU H

KOToporo MO>KHO n01lYllHTb C>KH>KeHHbIA CCpHHCTbllt
fa3. B K01l6y A nOMell{aeTC!! cepHHcTOHaTpHeBa!!
COJlb Na2SOa , K KOTOpOit Qepe3 BOPOHKY npHJIH-
BaeTCH nOHeMHory pa36aB1I8HHa!! cepHa!! KHC1I0Ta.
BbI.lI.e1l1llOllI.HAc!! cepRliCTblA ra3 AJI!! oCYlIIeHH!! npo-
nYCKalOT Qepe3 KOHLleHTpHpoBaHHYIO cepHYIO KHC1I0TY,
HaJIliTYIO B 6aHKY B. ra3 npOXO.ll.HT QepC3 cepHYIO

KHC1I0TY nyabIpbKaMH.

KOHLleHTpHpoBaHHaSl CepHa!! KHC-

1I0Ta 0611a.ll.aeT cnoc06HoCTbIO no-

r1l0lll.aTb H3 B1Ia>KHbIX ra30B napbl

BO.ll.bI H TaKHM o6pa30M oCYlliacT
ra3bI. Cyxolt cepHHcTbIA raa npo-

nycKaeTcH B np06HpKY, norpY>KeH-
nylO B CTaKaH B co CMeCblO CHera

C C01lblO. 4epe3 5-10 MHHYT B

npooHpKe c06HpaCTC!! HeCK01lbKO

PHC. 130. C>KHiKellHe cepHHcToro ra3a. Ky6HQeCKHX caHTHMeTpoB )l(H.lI.KO-

CTH, KHn!!ll{eA nplJ _10°. LlocTa-
TOQHO nOCTaBHTb npo6HpKY .lI.OHbIlIIKOM Ha JIa.ll.OHb PYKH, KaK )l(H.lI.KOCTb

RaqHH3eT KHneTb.

TIo.ll. .lI.aB1IeHHeM B 2,5 aTMocli>epbl cepHHcTbIA ra3 npH 06bIKHoBeHHolt

TeMnepaType MO)KCT COXpaH!!TbC!! B BH.lI.C >KH.lI.KOCTli.

TIponycKa!! CCpllHCTbIfi ra3 B BO.ll.Y, MbI nOJIYllaeM pacmsop cepHucmo/J.
«UC/lomw:
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SOli + H20= H
2
SOa .

CepHHCTa!! KHC1I0Ta H3BeCTH3 mO/lbKO 8 pacfnsope. TIpH nOnblTKaX ee

Bbl.ll.e1lHTb B. QHCTOM BH.lI.e, OHa pa311araCTC!! Ha BO.ll.Y H CCpHHCTbl1t fa3. Cep-
RHCTa!! KHC1I0Ta, KaK Y>Ke 6bI1I0 CKa3aHO, Belll.eCTBO KpauHe Henpo'tHoe.

CepHHCTa!! KHC1I0Ta, 6Y.ll.YllH HenpOQHOA, He !!B1I!!eTC!! I<HC1I0TOA C.'13001t.
OHa cJ1a6ee TaKHX CH1IbHblX KHC1I0T, KaK c01liHa!!, a30THaH H CepHa!!, HO

3HalIHTe1lbHO CIIJIbHee YKCYCHOt1 H yrOJIbHoA.
CepHHCTa!! KHCJIOra .lI.aeT pSl.ll. COJIeA, SlBJISlIOlll.HXCSI BCllI.eUBaMH npoQ.

HLlMH.

158



3aJJ:aQa. HanHwHTe paBeHCTBO peaKnHl:f MemllY CepHHcTolt KHCJIOTOIt H eltKHM

HaTpOM.

CepHHCTaSI KHCJIOTa 06eC 8e'lU8aem HeKOTOpbIe OKpaWeHHbIe BelUeCTBa

(opraHHlJeCKHe). ECJlH Ha.n ropHlUelt cepOIt .nepmaTb CMOlJeHHYIO BO.a.Oti

KpaCHYIO P03Y, TO ee OKpaCKa nO'ITH COBceM npona.naeT, p03a .neJlaeTCSI

6eJlott. TaK me 06eCLlBelJHBalOTCSI <pliaJlKIi Ii HeKOTopbIe .npyrue LlBeTbI.

CepHHcTott KHCJIOTOIt 06eCLlBelJHBaeTCSI paCTBOp KpaCKH  YKCUHa.
CepHHCTbIM ra30M nOJlb3YlOTCSI ltJlSl 6eJleHHSI wepCTH, we,1Ka H C0.10Mbl,

TaK KaK npH 6eJleHHIi XJlOpOM (CTp. 128) 9TH MaTepHaJibI nopTSITCH, .neJlaIOTCSI
JIOMKHMH.

DpH 6eJleHHIi cepHHCTbIM ra30M npOHcxo.nHT COBepweHHO .npyrott XHMH-

'ieCKHtt npOLlecc, lJeM npH 6eJleHHH XJIOpOM, nepeKHCblO Bo.nopo.na, 030HOM.

CepHHCTbllt ra3 He OKHCJISIeT H He pa3pywaeT KpaCHlUero BeU eCTBa. Ou

.naeT C KpaCSlIUHM BelUecTBoM 6eClI,SemHble coeOUHeHUfl, KOTopbIe MorYT
onSlTb pa3J1araTbCSI. D09TOMY, HanpHMep, COJlOMeHHbIe w.1HnbI, BbI6e.leHHwe

cepHHCTbIM ra30M, nOCTeneHHO CHOBa meJlTeIOT.

ECJlH 06eCLlBelJeHHbIit cepHHCTbIM ra30M paCTBOp <PYKCHHa HarpeTb .no

KHneHHSI- 6eClI.BeTHOe COe.nHHeHHe pa3pywaeTcSI H CHOBa nOHB,lS1eTCSI Kpac-
HbIIt LlBeT.

6. CepHblA aHrH.IlpH.Il H cepHaS! KHCJlOTa. DpH Henocpe.nCTBeH-
HOM eoe.nHHeHnn eepbI C KHCJlOpO.nOM nOJlYlJaeTCSI TO.lbKO CepHHCTbIIt ra3

50\1 JlHWb C He60.1bwoJ;\ npHMecblO ceplIoro aHrI1.npH.na 503 (6eJlblJ;\ .nbIMOK,

eTp. 157).
.1l1S1 Toro lJT06bl no.lIYlJHTb eepHbItt aHru.npH.n, HymHo IJpHcoe.nmUfTb

K eepHHcToMY aHrI1.D.pH.ny elUe O.nHH aTOM Knc.lopo.na:

2502 + O2
= 2503 ,

.3Ta peaKLlHSI npH 06bIKHoBeHHbIx ye.loBHSlX, Ii .name npH HarpeBaHHH.
H.neT KpatiHe Me.n.leHHo. D03TOMY .nJISI nOJIYlJeHHSI eepHOrO aHrH.npH.na npn-
XO.nHTCSI npH6eraTb K Kamallu3amOpa.M (CTp. 22 H 46).

B KalJeCTBe KaTaJlH3aTOpa MomHO BOCnOJlb30BaTbCSI OlCtlClla.MU :JICelle3a.

EC.lIH B 6aHKY Ha.1HTb HeMlloro KpenKoro pacTBopa' cepHHcTolt KHCJlOTbI

HIIS03 , TO 3TOT paCTBOp BbIlI.e.lIHeT cepHHCTbIti ra3, oc06emlO npH B36aJlTbI-

BaHHH. TaKHM 06pa30M na.n paCTBOpOM B OTKpbITOIt 6aHKe nOJlYlJaeTCR
CMeCb eepHHcToro ra3a e B03JlYXOM Ii C napaMIi BOll.bI. EeJiH B 9TY eMeCb

BHeeTH eHJlbHO HaKaJleHHYIO TOHKYIO me,1e3HYIO npoBo.l0KY. KOTopaSi npn
HaI<aJIHBaHHH nOKpbIBaeTcH CJlOeM OKHCIi me.'1e33, TO BOKpyr npOBOJlOKH
lJepe3 HeKOTopoe BpeMH no.1YlJaeTCH 6e.'1oe 06J1a'IKO (pHC. 131).

EJiaro.napH KaTaJiliTHlJeCKoMY .neJ;\cTBHIO OKnCli )I<e,'1e3a, npH peaI<LlliH Me>K1l.Y

SOli H KHCJlOp01l.0M B03.nyxa 06pa3yeTcH 3aMeTHoe KOJlHlJeeTBO eepH.oro

aHru.npH.na S03' KOTOpbIJ;\ ceJ;\qac me BCTynaeT B peaKLlHIO e co.nepmalUHMHcSI
B B03.D.yxe napaMH BOltbI -n 06pa3yeT MeJlblJaJ;\WHe l<ane.lIbKH cepHoti KHCJIOTbI:

S03 + H20 = H2S04 ,

KaneJlbKH cepHoJ;\ KHCJlOTbi Ii 06pa3YlOT Ha6mb.naeMoe H3MH 06.'1alJKO.
Eu e60.'1ee CHJlbHOe KaTa.'1liTHlJeCKOe lI.eltCTBHe npOH3BOll.HT MeTaJI.'1 nlla-

1ltUHa Pt H OKHce.'1 MeTaJlJla BaH3.nHSI V20 . npHMeHHeMbIe npli nOJIYlJeHHH
cepHoro aHrli.npllll.a B npOH3Bo.nCTBe.

!1.JISI nOJlYlJeHHSI cepHoro aHrull.pH.na lJHCTbIJ;\ S02 CMeWH!JaeTCSI C KHC.1I0-

pO.ll.OM, H CMeCb nponYCKael'CSI lJepe3 HarpeTYIO Tpy6KY C n.'1al'HHoJl.
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nJlanma 6epeTCfl B BH.D:e Mem OrOnopOIllKa, t1.T06b: KaTa,1H3aTOp HMeJl

B03MO>KHO 60JlblllYIO nOBepXHOCTb. nOpOIllOl{ nJiaTHHbl nOJlY'IaeTCH' nYTeM
pa3J10>KeHHH HarpeBaHHeM KaKorO-HH6Y.D:b COe.D:HHeHHH nJlaTHHbI, KOTOpbIM

nponHTbIBaeTCH BaTa H3 BOJlOKHHCTOrO MHHepaJla
- ac6ecma. Ha BaTe nna-

THHa OCTaeTCII B BH.D:e MeJlb'laRlllero nopOIllKa
- TaK Ha3blBaeMoR n  y6'1aTOIt

nJiaTHHbI" .

Ha pHC. 132 H306pa)KeH npH60p .D:JlH nOJlY'IeHHH

cepHoro aHrH.D:pH.D:a. nJlaTHHHpoBaHHblR ac6ecT Haxo-

.D:HTGII B TPy6Ke A. CepHbIR aHrH.D:pH.D: co6HpaeTcH B

oXJla>K.D:aeMoR Jlb.D:OM C COJlblO npo6HpKe B BH.D:e 6ecUBeT-
HoR :HCuiJ1cocmll, KOTopaH O'leHb CHJlbHO Obt.ftllm Ha 803-

oyxe, TaK KaK napbl cepHoro allrH.D:pH.D:a 06pa3YIOT C

BJlaroR B03.D:yxa MeJlb'laRIllHe KaneJlbKH cepHoR KHCJlOTbl.

npH xpaHeHHH cepHoro aHrH.D:pH.D:a npOHCXOltHT HO-

Boe .D:JlII Hac RBJleHHe, YCJlO>KHeHHe MOJleKYJI Bern:eCTBa,
HJlH nOJlHMepHsaUHH.

.aBe MOJleKYJlbI cepHoro aHfII.D:pH.D:a COe.D:HHHIOTCH

Me>K.D:Y co6ott, 06pa3YH 60Jlee CJlO>KHYIO MOJleKYJlY S 06:
803 + 503

= S P6'

PHC. 131. OKHCilC-
HHe cepHHcToro ra3a
B npHcYTcTBHH Ka-

TaJlH3aTOpa- OKHCH

>Kelle3a. nOJlyqeHHOe Bern:eCTBO 5 06 npH 06bIKHoBeHHoR

TeMnepaType TBep.D:O H COCTOHT 113 TOHKHX, KaK HHTH,
.D:JlHHHblX KpHCTaJlJlOB, KOTopble B Macce HMelOT KpaCHBblR llleJlKOBHCTblR
BH.D:. I{PHCTaJlJlbl JlerKO HcnapHIOTCfl, He nJlaBHCb.

B Jla60paTopHHX cepHblR aHrH.D:pH.D: xpaHHT 06b1KHOBeHHO B 3anallHHoR

KOJl6e (pHC. 133), TaK KaK OH 6b1CTpO pa3PYillaeT npo6KH H KaY'IYKH.
ECJlH HeMHoro cepHo-

ro aHrH.D:pH.D:a 6POCHTb B

BO.D:Y, npOHCXO.D:HT 6yp- O2
HaH peaKUHII H nOJlY'IaeTCH
paCTBOp cepHoR KHCJlOTbl.

ECJlH >Ke npHJlHTb BO.D:Y
K cepHOMY aHrHltpH.D:Y, TO,

6J1arO.D:apH Heo6b1KHOBeHHO

3HeprHQHOR peaKUHH, CO-

npOBO>K.D:alOrn:eRcH BbI.D:e-

neHHeM 60JlbillOrO KOJIH-

QeCTBa Tenna, MO>KeT npOH-

30RTH onacHbIIt B3pbIB.

npH npOH3BO.D:CTBe cep-
HOlt KHCJlOTbI cepHbIIt aH-

rH.D:pH.D: paCTBopHeTCH He B DO.D:e, a B cepHolt KHCJlOTe, cO.D:ep>Karn:eR nHlllb

He60JlbillOe KOJlH'IeCTBO {2-4°/0) BO.D:bl.

PHC. 132. nOJlY'IeHHe ccpHoro aIlrHltpHlta.

I10JlY'leHHe H3 cepIloro. anrHD:pnD:a cepHoH KHCIIOTbI ltOJlroe BpeMII npeltCTaB.'RlIo
60JlbWHe TeXHH<leCKHe TPYltHOCTH. Ha npaKTHKe ltml nOIIY'IeHHR cepHoro anrHD:pHlta

nOJlb3YIOTCII lie KHCilOpOltOM, a B03D:YXOM. I10JlY'laI0Ill,HeCR napbI cepHoro aHrHlIpHD:a
6bJBalOT CMeWaHbJ C a30TOM B03ltyxa. Ka3aJlOCb 6bI, 'ITO npH nponYCKaHHH ra30BOH

CMeCH 'lepe3 COCYlt C BOD:OH napbI cepnoro anrHD:pHlta 6YD:YT 311eprH1JHO pearHpo-
BaTb C BOltOH, 06pa3YR cepnylO KHCJlOTY, a a30T 6YlteT YXOD:IUb. Ha caMOM me ltelle

npOHCXOltHT cneltYlOllI,ee: KOrlt! nY3bJpeK ra3a npOXOD:HT 'lepe3 BO.ny, TO napbI cep-
HOro aHrHltpHlta 06Pa3YIOT C napaMH BO.D:bI 311aKOMbIH Y)J(e HaM rycToii TYMan Me,1b-
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'1aiiulHx l{aneJleK cepHoii: KHCJlOTbI, KOTOpWii: YXOltHT H3 cocYJla nMeCTe C ra30M, a
lie 1I0rilOlllaeTCH BOlton (pHC. 134). nO'lCMY >Ke npH nponycK<lIIHH BJla>KIIOrO ra3a

1{epe3 KOlIuelITpHpOBalillYIO cepHYIO KHCJlOTY
olla n01{TH MOMeHTaJlbHO norJlOlllaeT MOJle-

KYJlbI BOltbl H oCYlliaeT ra3 (CTp. 158), a npH
nponycKallHH napoB cepHoro aHrHJlpHJla B

BOJlY 06pa30BaBillaRcR B BHlte KaneJleK cepHali
KHCJlOTa norJlOlllaeTCIi 01{ellb niloxo? I10'leMY
DlthlM" CCpliOH KHCilOTbl BMeCTe C Ka>KJlblM

npoXOltlllllHM qepe3 BOlty nY3blpbKOM ra3a

noltHHMaCTCIi KBepxy H pacnpocTpallllcTcH
B B03JlYXC?

.lI.JlII Toro 1{T06b1 I101l1lTb 9TO, IIY>KIIO

BCIIOMIIHTb, 1{TO MOJleKYJlbI ra3a HaXOltllTCIi

8 Henpepbl8HOM iJ8UJfCeHUU. n09TOMY B I1ep-

BOM cJlyqae Ka>Kltali MOJleKY,1a ra3006pa3110H
BOltbl (napOB BOJlbl), HaXOJlRlllaliCIi B nY3b1pbKe

PHC. 133. CepllblH
ra3a, npOXOltlllllero Qepe3 c.10n CCpllOH KHC-
i10TbI, ycneBaeT 3a BpeMII, nOKa nY3blpel\ I10lt-

aHrHJlpHlt. IIHMaeTCH KBepxy, BCTpeTHTbcR C BIIYTpellHcH
nOBepxllocTblO nY3b1pbKa H nOrJlOTHTbCH KHC-

.II0TOH (pHC. 135, nY3b1pcK Ha pHCyilKC YBeJlHtleH, Mo.1eKYJlbl YCJlOBHO 060311a'lellw

TOtIKa\m; cTpe.1KH nOKa3b1BaIOT ltBH>KeHHe MOJlCKYJl).
COBeplllellllo HHali KapTHIIa no.1Y1{aeTCIi BO BTOpOM c.1Y'laC, KOrlta B I1Y3blpbKC

ra3a, nOJlIIHMalOllleMCII B BOlte, 06pa3YlOTCR Me.1b1{aHIliHe Kane,1bKH - TYMall. 3TO

Y)I{C He MOlieKYJlbI. OIlH call1OCTORTe.1bHO IIC JlBH>KYTCII, a 6J1aroltapll cBoeH JlCrKOCTH
BHCRT B ra3e (pHC. 136) H nOToMY BMeCTC C IIY3b1pbKOM ra3a nOltllHMalOTCII Kncpxy.

Bonpoc 0 TOM, KaK' Y,10BHTb H3 CMeCH ra30H cepllblH allrHJlpHlt, 6b1J1 pa3pclllcH
TaKHM 06pa30M: cepHblH anrHJlpHJl nOrJlOlltalOT lie BOJlOH, a cOJlCp>Kalll.CH JlHllib

2-4"/0 nOJ bl cepl-tOii Kuc/wmoii, lIalt KOTOpOH lie MO>KeT 6b1Tb napoB 80Jlbl

50, ';: "'\
)1-'- ....
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)
J J

PHC. 134. CCpllblH
allrHJlpHJl He no-

r.1011\aCTCR BOllOH.

-- -

t
'-- -=-=

:--=--- -=-:_ .: .:-_ -  
-:

-=- 
--,-

----

1
----

-- - - - . - - --

------ -----

- - .- -.- - - - --

PHC. 135. MOJleKYJlbI 8 ny-
3WpbKC B03Jlyxa, nOltllHMalO-
ll eMCHn >KH.I1KOCTH (cxeMa).

PHC. 136. TYMaH 8 nY3b1pbKe
803ltyxa, nOJlIIHMalOmCMCR B

>KHltKOCTH (CXCMa).

(KHCJlOTa HX norJlOlltaeT). npH npOXO>KJleHHH nY3blpbKOB ra3a QCPC3 KHCJlOTY Monc-

KYJlbl ccplloro aHrHJlpHlta lie BCTpe1{alOT lIapOB 80Jlbl H lie 06pa3YlOT KanenCK KHC-

JlOTbI, a OCTalOTCR MOJleKy.1aMH. Mo.1eKy.1b1 >Ke, 611arOltapR HX 6b1CTPOMY .I1IJHJI{CIIHlO,
nor.10lllaIoTcR cepllOH KHCJlOTOH. KHCJlOTa JleJlaeTCII Bce 60.1ec H 60.1CC KOIIUCIITPH-

pOBaHHOH. 4aCTb nOJlyqeHIIOH 6C3BO!lIlOH KMCIIOTbI pa36aB.1I1CTCII 80110H H CHona

HltCT 11<1 1I0r.10lll.eHHC cepHoro anrHllpHlta H T. .11. TaKHM 06pa30M, HCXOltli H3 HaY1{-
Horo I10HHMaIlHR npOHCXOllRIItHX RBJlCIUlH, 6b1J1 pa3pelliell TeXIIH'leCKHH nOllpoc 0

nOilY'lcmIH cepliOH KHC.10TbI H3 ceplloro allrHllPHlla.

C npOH3R01\CTBeHHbIM npOll.eCCOM nOJlY'IeHJ.lSI cepHot! KliCJlOThI IIIbl n03Ha.

KOMJ.lMCSI HJ.lme, a CHa'laJia paCCMOTpJ.lM CBot!CTBa cepHot! KJ.lCJlOTbl.

7. CBoAcTBa cepHoA KHCJlOTbi. YJ.lCTaSi cepHaSi KJ.lCJlOTa - 6eClI.BeT-
HaSi mH1\KOCTb - nO'ITli B1\BOe TSlmeJlee B01\bl. no BHeillHeMY BJ.l1\Y, no CBoet!
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r)"CTOTe, CepHaH l(RClIOTa HeCIWlIblW H3nOl\IHHaeT MaClIO. Ee npe>KD.e H33bl-

"ami 1CynopocHoe MaC/to, TaK K3K no CTapMHHOMY cnoc06y cepHaH KMClIOTa

nOJJYlfaJIaCb HaKallMoaHMeM )Kelle3Horo Kynopoca.

PcaKUHR !"O}K TOblTb H300pa}KClla CJlC.lIYIOUI,IIM paoeHCTOOM:

2[feS04.7H sO] = FeS03 + H2S04 + S02 + 13H20.

TIpo.n.a)\<HaH lfMCTaH cepHaH l(RClIOTa COD.ep)\(\1T OKOllO 96°/0 H2S04 M

01(0110 4°10 OOD.bI. OHa I1MeeT YD.ClIbHblti oec 1,84.
CepHaH KMClIOTa pacToopHeTcH 0 OOD.e

B 1II060ti npOnOpLl.MM. TIpM paCTBopeHHM
cepHoti KMC,10TbI B Bo.n.e, KaK Y>Ke 6blllO

CKa3aHO, npOHCXO.!l.UT 06pa30oalIHe rHltpa-
TOO H2S0f..H20, H2S0f..2H20 (CTp. 147)
H .n.p. TIpM 3TOM Obl.n.ellHeTCH 60llbwoe

1(01lMlfeCTOO Tenlla.

He lIHWHe ewe pa3 HanOMHMTb, 'ITO

npll pa36a8AeHllll cepHon 1CllC/lOmbt 8000n

HY:JICHO 8A1l8amb 1CllC/lOmy 8 80dy !fl0H-
lCOU cmpyeit. 8ce 8peMfl 836aAmbt8afl pac-

m80p. HO Hll 8 1CoeM cJlY'lae He/lb3fl 8/lll-

8amb 80dy 8 1CllcAomy, 80 1136e:JlCaHlle

83pbt8a.
CnOC061!0CTb cepHoti ImC.10Tbl CO-

e.n.IIH5ITbCH C Oo.n.olt .lle,laeT ee XOPOWHM

OCYIUllmeAe.ltt dllfl za308.

1-.
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PUC. 137, 138, 139. CK,1RIIKH It.1R
CYWCHH!I ra30B.

npoCTet,wao (pIlC. 137), aK'lI. T II W C 11-

KO-.THweHKO" (pIlC. 138), .n.peKCeJI!I-

.lIpeKce.1b" (pile. 13 ).

1I..1!I CYWCIIHR ra30n n JJaOOpaTopHRX nOJJb3YIOTC!I IIp01\JblDllblMH CKJlRIIKaMH-

npHOOpaMH, 0 KOTOpblX ra3 HPOXOP:HT 'lepe3 CCPIlYIO KHCJlOTY nY3blpbKaMH
- ..OYJlb-

KacT", UJJH, KaK rOOOpRT B TeXIIHKe, .oap60TIIPyeT" (pUC. 137, 138 H 139).
11..111 JlY1Jwero conpMKOCHooeHHR ra3a C CCpHOH KHCIIOTOH HHOrlta

nOllb3YIOTCR KO/lOHKa.\W, KOTopble HanOJlHRIOT KYCKaMH CTeKJJa
H.1M neM3bl, CMO'IeIllIWMH cepHoH KHC.10TOH (pHC. 140). 1I.JlR BbI-

CYWHoaHHR Halt cepnOH KUC.1OTOH pa3JJH'lHblX Oell{eCtn no.1b3YIOTCR

3KCUKamopa.uu (pHC. 141), cocyp:aMH CKpbIWKOii, 0 KOTopble HaJJH-

naCTCR cepHaR KHCJlOTa, a Halt HCIO nOMeUl,aeTCR THreJlb HJlH 1JaWKa

C nblCYWHBaeMbiM Bell{eCTBOM. BJlara 113 -BeUl,ccroa HcnapRCTCR 0

B03ltyxC H HOrJlOUlaCTCR cepHOH KHCJlOTOii.

CepHaH
MeHHeTCH B

B Ka'leCTBe

CTBa.

KYCOK depe8a, onYweHHblti B KOHLl.eH-

_ TpHPOB3HHYI0 cepHYIO KHClIOTY, 6blCTpO
'1epHeCT, 06Y21lllsaemCfl. TO'lHO TaK >Ke

.n.etiCTByeT KOHLl.eHTpMpOBaHHaH CepHa5I
KMClIOTa Ha caxap H HeKOTopble ltPY-

rMe OpraHH'IeCKMe neweCTBa. D.epeoo
COCTOHT, rllaBHblM 06pa30M, H3 KlIeTlfaTl(R PHC. 141. 3KcHKaTop.

C6H100n' ct>opMyna caxapa: Ct2H22011'
06a Bew,eCTBa OTHOCHTCH K KlIaccy TaK Ha3bloaeMbIX yrlleBo.n.oB. Yrlle-

BO.lJ.bI - coe.n.MHeHMH yrJlepo.n.a C BO.n.OpO.n.OM H KMClIOpO.n.OM. B MOlleKYJlax

yrlleoo.n.OB OTHoweHMe BOD.OpOD.a K KMClIOpO.ay TO )Ke, '1TO B MOlleKYlIax
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.10HKa .:r..1R cY-
WCIUI!I ra30B.

l(RClIOTa OlJeHb '1aCTO npli-

XHMH'IeCKHX npOM3BOD.CTOaX

oTHMMalOw,ero BOD.Y oew,e-



13 O.abl , T. e. Ha J.J:Ba 3TO fa BO.aOpO.aa OD:HH aTOM 'WCJlOpOJJ:a. DpH .aettCTB:m

Ha no.ao6Hble BelL(€CTBa cepHott KHC.l0Tbi npOHcxo.n:IIT KaK 6bI pa3Jl0}l(eHHe
JJX Ha yrJlepo.n: H Ha BO.n:y. Bo.n:a nor.'IOlL(aeTCH cepHott KHC.l0TOtt, yrJlepon;
}fce Bbl.n:eJlHeTCH B BH.n:e yr.'1S!.

Dona.n:aR Ha Komy, cepHaH I<HC,'10Ta Bbl3blBaeT Cll/lbHble OJICOZll, nOlJeMY

OOpalL(eHHe C HelO Tpe6yeT 60/lbUwii ocmopO:JICHOC71lU.
CepHa51 KHC,10T3 He JleTYlJa. DpH HarpeBaHliH paCTBopa cepnoH KHC,10Tbl

113 Hee Bbl.n:e.'I5IeTC5I CHalJaJla n011T1l BCS! BO.n:a, H yme TO,lbKO nOC,le 3Toro

ImCJlOTa HalJlIHaeT KlineTb (OKOJlO 340°). ITpH 3TOM OHa OT'laCTH pa3J1a-

raeTCH Ha cepHblH aHrn.apH.n: II BO.a.y. Ha.n: KHnHlL(ett cepHoi1 I(ljCJJOToH non;-

HHMaeTCR y.n:YllIJJJ1Bblit 6e,lbllt TYMaH.

. Onbtm 1. B03bMHTe KanJlIO pacTBopa cepHolt KHCJlOTbl H1 Kpbl!lIKY

cjJap<popoBoro THr;1R HJlH B cjJap<popoBYIO llallIKY H HarpettTe. Bbl 3aMeTHTe,
'1TO CHa1laJla 6y.n:YT Bbl.n:eJlRTbCH napbl BO.a.bl, a no,f.! KOHeu n05lBHTCH 6eJlblit

.n.bIM. .

3a.lla'la 1. CMO'lHTe paCTDOpOM ceplloH I{HCJIOTbI 1 : 5 KOlleu .1Y'IHIIKH Ii .I(CpJKHTC

ce BbICOKO lIa.n IIJIaMellCM JIaMIIO'lKH, lIT06bI JlY'JlfIlKa IIpOCbIXaJIa, 110 He Morna 3aro-

peTbCI!. 06'b!lCHHTe Ha6JIIO.naeMbIe I!BJleHMiI.

3a.lla'la 2. 06MOKIIHTe JIY'IHIIKY B paCTBOp cepHOH KHC.10TbI 1 : 5 H lIa 06bIKIIO-
BelmOH nHC'IeH 6YMare c.neJIaHTe KaKYlo-IIH6Yltb lIalllIHCb H.1H PIlCYHOK, KOTOpb!C'
nO'lTH He 6YllYT 3aMCTHbI.

I1POCYUIHTC 6YMary, .nep}l{a ce IJbICOIW lIall II,1aMClle\! .'1aMnO'IKII. BbI 3aMCHITC

IIOilB.1CHlle lIalllIlICH M.m pHCYIIKa. 06'bI!CIIHTC, - IIO'ICMY.

Pa3Ben;etIHaH CepHa51 KHCJlOTa, KaK H3BeCTHO, .'Iemo pearupyeT C 60Jlb-

IllHHCTBO\1 MeT3.'I.l0B, Bbl.n.eJl5l51 BO,f.!OpO.n:. OHa HC .n.eticTByeT TO.'JbKO WI

Me.n:b, PTYTb, CBHHeu H Ha TaK Ha3blBae\fble 6J1arOpO.D.Hble MeTa.'l.'Ibl (cepc6po,
30JlOTO, nlIaTI1Ha).

OTHOllieHIH K MeT3.1J1a t 1COH1{eHmpllposaHHoii cepHoit KIIC.'lOTbl COBCp-

IlleHHO HHOe.

. Onbtm 2. OnycTHTe B npo6HpKY C KOllueHTpHpoBaHHot! cepHoit KHC-

JlOTofi y.n:. B. 1,84 (He 60.'lbllle 1/ np06lipl<H) BbI'IIIIl{CHHbIC l{YCO'll{li me-

Jle3a, Men;H II IlHHKa. .

I{OHueHTpHpOBaIlHa51 cepHaR I<HCJlOTa npH 06bJl(HOBeHHott TeMnepaType
Ita .uema/l/lbt coSceM He iJeucm8yem. IT03TOMY ee XpaHSJT B meJle3HblX 6aKax

H npH pa60Te C I1elO B npml3Bo.n.CTBe nOJlb3YIOTCR meJle3Hoj;! annapaTypott.

DpH HazpesaHllll KOHueHTplipOBaHHa51 cepHaH KHCJlOTa Ha'lIlHaeT peazu-

pOSa71lb C MeTaJl.1JaMH, HO HHalJe, lJeM pa3Be.n:eHHaH.

. Onbtm 3. HarpefiTe npooHj)KY c cepHolt KHC,lOTOit II Me.n:blO (OT
OnblTa 2), .nepma ee D 3amHMe OT IlITaTHBa, H Ha6J1IO.naItTe npOHCXOIl.RlL(IJe
51B,leHH5I. 06paTIne BHHMaHHe Ha 3anax I3bl.n:eJlHIOIl{erOCH ra3a. HarpeBafiTe
OCTOPO)/{HO H, KaK TOJIbKO HalJHeTCSI CHJlbHaH peal{UIIH, npeKpaTHTe Harpe-
caHlie. .LJ.attTe npo6HpKe OCTblTb H coxpaHHTe ee .n:,'151 c.len;YIOlL(ero OnblTa. .

f1pII peaKUHII KOHlI.eHTpHpoBaHHolt cepHoA KHCllO¥'I
C MeTa.1J.'laMH Bbl.ae-

JlReTCH He BO.n:OpO.n:, a cepHHCTblt! ra3 S02' B .n.aHHOM CJlYlJae CepHa51 KIIC!lOTa

.n.eltCTByeT KaK OlCllC/lllme/lb, OT.naBaR CBOtt K!lC.'lOpO,l( MeTaJl.'lY II BOCCTalla-

BJlHBaHCb B cepHHCTYIO KHCJlOTY:

H2SO, + Cu = H
2SOa + CuO.
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Mbt 3aMe'laeM, '1TO JIIeJl,b '1epHeeT, npeBparn:aHCb B OKMCb.

CepHMCTaR KMCJIOT3 npM aTOM, KOHe'IHO, pa3JIaraeTCR:

H2SOa
= H20+ S02'

06p330BaBwaRCH OKHCb MeJl,M 3aTeM Ha'lMn3eT pearMpOBaTb C M36bITKOM

cepHolt KMCJIOTbt, 06pa3YR COJIb:

CuO+H2SOi =CUSO, + H20.

T3KlfM 06pa30M, npOllCXOOJlUJ,aJl peaICl1,UJl- C/lO:JICHaJl, If ee MO)l{HO pac-

CMaTpMB3Tb K3K TPM nOCJIeJl,OBaTeJIbHO MJI,yrn:Me peaKLlMM. C nOJl,06HblMH

peaKLlMRMH Mbt 6YJl,eM BCTpe'laTbCR M B Jl,aJIbHeltweM. CYMMHPYR Bce TPH

paBenCTBa (<pOPMYJIbt npOMe)l{YTO'lHblX npOJl,YKTOB 3aKJIID'IeHbl B KBaJl,PiF-
lIbte CK06KH), Iilbt MO)l{eM HanHcaTb OJl,HO MTorOBoe paBeHCTBO:

'

H2SOi + Cu = [CuD] + [H2SOa]
[H2SOa] = H20 + S02

HtSOi -1- [CuO] = CuSOi + H20

2H2SO, +Cu=CuSO, + 2H20 +S02'
B np06HpKe, rJl,e npOMCXOltHJIa peaKLlHR, Mbl He 3aMe'laeM X3paKTepHoro

CHHerO LlBeTa MeJl,HOrO Kynopoca, TaK KaK B npHCYTCTBHH KOHLleHTpHpo-

DaHHolt cepHoJ:l KHCJIOTbt 06pa3yeTcH 6e3BOJl,HaH cepHOMeJl,H3R COJIb, He

CO.l{ep)l{arn:aR KpHCT3JIJIli3aLlMoHHoJ:l BOltbt.

Y6eJl,HTbCR, ''1TO npM peaKLlHM Jl,eJ:lcTBHTeJIbHO nOJIY'IaeTCR CuSOi ,
MO)lmO

H3 CJIeJl,YIDrn:eM onblTe.

. Onblm 4. CJIeltTe )l{HJI,KOCTb H3 OCTbtBwelt npooHpKH, B KOTOpOIt
npOJl,eJIblBaJICH npeJl,btJl,yrn:HIt on bIT, npHJIeihe B Hee HeMHOro BOJl,bl H pac-

TBOp npO<pIfJIbTpyItTe. <l>MJIbTpaT 6YJl,eT CHHHIt, TaK KaK 06pa30BaBwHJ:lcR npM

npeJl,btJl,yrn:elt peaKLlHH 6e3BOJl,Hbli:t MeJl,Hbti:t Kynopoc COeJl,MlIReTCR C BOJl,Oi:t,

06pa3YH CuSOi.5H20. .

PeaICmUBOM (CTp. 124) Ha cepHYIO ICuc/lomy M ee COJIM CJIY)l{MT XJIOPH-
CTbti:t 6apMi:t BaCl2 :

H
2SOi + BaCI2

= BaSOi + 2HCI.

CepH06apMcBaR COJIb OTJIM'IaeTCR OT Jl,PYrHX He paCTBopMMblX B BOJl,e COJIei:t

6apMH (CTp. 111, Ta6JIHLla) TeM, '1TO OHa He pearHpyeT C KHCJlOTaMII.

. Onblm 5. flOJIY'lHTe OCaJl,KH yrJIe6apHeBoA, cepHHcT06apHeBofi H cepHO-

6apHeBoi:t COJIei:t H y6eJl,MTeCb, '1TO nepBb!e Jl,Be pearHpYloT C COJIHHo1t
H a30THoi:t KHCJIOT3MH, HJIH, KaK rOBopHT, " paCTBopRIOTCR

"
B COJIRHOA:

H a30THoi:t KHCJIOTaX, cepH06apHeBaR )l{e He paCTBopReTCR. .

8. npOH3BO.llCTBO cepHoR KHcnOTbi no KOHTaKTHoMY cnoc06y.
Pa306paHnaH HaMH BbtWe peaKUHR OKHCJIeHMR cyxoro cepHHCToro ra3a

B CepHbtit aHrHJI,pHJI, H paCTBopeHHe cepHoro aHrHJI,plfJl,a B 96-98% cep-
HOi:t KHCJIOTe npHMeHRIDTCH npH 3aBOJl,CKOM npOH3BOJl,CTBe cepHoi:t KIICJIOTbt

8TOT cnoc06 Ha3btBaeTCR ICOHmaICmHblM cnoco6oM.

51BlleHHR KaTaJlH3a, npOHCXOltlllllHe Ha nOBepXHOCTH TBepltOrO KaTam13aTop3,
B MeCTe conpU1t:OCHOBeHUJl .KOIITaKTa", Me>KltY KaTallH3aTopOM H peampYlOll\HMII nell\e-

CTBaMH, HHor,!l.a lIa3h1BalOT ICOllmaICmHbtMU JlB/leHUJlMU. OTClOlta npOHCXO.llHT 1l33Da-
lI1fe .KoIITaKTllhlH cnoc06".
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CepHHCTbli'l ra3 Ha HaWHX 3aBO.n:aX nOJlYlJaeTCH OO>KHraHHeM cepHOro
\{0,1 lle.1l.aHa B TOKe B03.n:yxa (CTp. 157).

flpH npOH3BO.ll.CTBe cepHoR KHCJlOTbI no KOHTaKTHoMY cnocooy ra3LI

.n:OJl>KHbl OblTb cOBepweHHo lIHCTble H cyxHe, TaK KaK nocTopoHHHe npHMeCii

Bpe.n:Ho .n:ef;!cTBYIOT Ha KaTaJlH3aTOp, KaK rOBopHT, OTpaBJlHIOT ero. fl03TOMY
ra3bl, no,1YlIalOwHe H npH OO>KHre KOJllle.n:aHa, .n:OJl>KHbl OblTb TwaTeJlbHO

OllHill.eHbl 01' nblJlH, npoMbiTbI .n:JlII Y.lI.aJleHHII Bpe.n:Hblx pacTBopHMblX npHMc-
cef;! H BblcymeHbI npH nOMOill.H KpenKoli cepHolt KHCJlOTbi.

CyweCTByeT HeCKOJlbKO CHCTeM annapaToB .lI.JlII npOH3BO.ll.CTBa cepHofi
KHCJlOTbi KOHTaKTHbiM cnocoooM. Mbi n03Hal<OMHMCII co cxeMolt CHCTeMbi

r e p p e C r 0 <p a - E a f;! e p a, KOTopall B HaCTOIlill.ee BpeMII ClIHTaeTCII HaH6o-

.1ee Bblro.n:Holt H KOTopall B CCCP npHMeHlleTclI Ha BHOBb nocTpoeHHblx

H CTpOllill.HXCII 3aBO.ll.ax.

MbI 3.n:eCb B nepBblH pa3 BCTpellaeMcH C KpynHbIM 3aBo.n:CI<HM XHMHlIeC[(HM

npoH3Bo.n:CTBOM. fl03TOMY 0Y.ll.eT nOJle3HO BHHMaTe,1bHO pa306paTbcII B cxeMe

3Toro npOli3BO.ll.CTBa, lITOObI nOHIITb, KaK, Ha OCHOBaHHII 1f3YlIeHHII .n:aHHoro

XHMHlIeCKoro npoL{ecca B JlaOOpaTopHH, CTpOHTCII npOH3BO.ll.CTBeHHblI% npo-
lI.eCC, KaKOBa .lI.o.rI>KHa OblTb annapaTypa, KaK c.n:CoIlaTb npOH3BO.ll.CTBO HaHoo-

Jlee 3KOHOMHlIHbIM.

Ha YCTpoltCTBe 3aBo.n:a cepHoR KIICJlOTbi Mbi n03HaKOMIIMCH C L{eJlLIM

pH.n:OM OOWHX npHeMoB, H,1H npHHL{HnOB, Jle>KawHX B OCHOBe cOBpeMenHoro
XIIMHlIeCKoro npoIl3Bo,!J;CTBa.

Ha pllC. 142 (CTp. 166) H300pa>KCHbi ynpoweHHall cxeMa 3aBo.n:cKotl

annap3TypbI H ec pacnOJlO>KeHHe. Ha cxeMe annapaTbi nOKa3aHbI KaK OLI

npo3pa'IHbIMIf, lITOObi MO>KHO OblJlO BH.lI.eTb HX BHYTpclfHee YCTpOf;!CTBO.
JI.;1H TOro HOObI KOJllleltaH xopowo ropeJl H nO.IJHOCTblO cropaJl B S02

H Fe20a, OH .lI.OJl>KeH OblTb H3MeJlbllCH. KpoMe Toro, KOJllle.ll.aH npH OO>KHre

HeOOXO.ll.HMO nepeMewHBaTb. HHalle cBepxy 011 6Y.ll.eT ropeTb, a BHYTPH CJlOIi

nOJlYlIliTCII HelI.mKor.

flOJlHOe cropaHHe KOJllle.ll.aHa .lI.OCTHraeTCII B MexaHHlIecKoi'l KOA eoaHHou

ne'tll, pa3.n:CJleHHoi'l rOpH30HTaJlbHblMH neperOpO.ll.KaMH na pll.ll. OTlteJleHHit

(pliC. 142). HenpepbIBHo nocTynalOill.HI% B nellb KOJllle.n:3H Bce npeMH nepe-
lIIeIllHBaeTCII HaCa>KeHHblMH Ha '-leHTpa,1bHYIO OCb rpeOKaMH, 3y6bH KOTOpblX
nOCTaBJleHbI HaHCKOCOK.

rpeOI<H o.n:Horo OT.lI.eJleHHH rOHIIT KOJllle.ll.aH K '-leHTpy. Ko,1l1 lJ;all nepe-

CblIlaeTCII B 'HMelOill.HRcH OKOJlO OCH 3a30p B CJle.ll.YlOwee OT.lI.eJlenHe. TaM

3y6bH rpe61<OB nOBepHYTbI Tal<, liTO KOJllle.ll.aH nepe.n:BHraeTCII B oopaTHOM
H3npaB.1eHIIH II npOBaJlHBaeTCIi lIepe3 pHlJ; OTBepCTHIt B CJle.n:YIOill.ee OT.n:C-
neHlie II T. .n:.

HaBCTpelJY KOJlIJe.n:aHY lJCpe3 ne4b Bce BpeMH .n:BH}KeTCH 8D30YX, BXO.lIJI-

ill.HH B neIJb lIepe3 pH.n: OTBepcTHi'I B HH>Kllef;! lIaCTII neIJII. ECJIII npll Ha'laJle

n.eIlCTBHH nellH KOJlIJe.ll.aH pa3>KeIJb, TO OH oy.n:eT BO BpeMH .n:BH>KeHIIII Henpe-

pbIBHO ropeTb, nOl(a H3 Hero He BbIropllT BCII cepa. TaKHM 06pa30M, H3

HIDKHero 3Ta>Ka BblXO.n:HT Y>Ke nOllTH He CO.ll.ep>Kaill.aH cepbl OKHCb >KeJle3a-

"orapKH", KOTopbIe CblnJlIOTCH IJepe3 HMeIOill.eeCH B HH>KHeM 3Ta>Ke OTBep-
CHle B no.n:CTaB-I.leHHYIO TeJle>KKY.

flepe.n:BIUI<eHI1e KOJlIJe.n:aHa HaBCTpeIJY B03.n:yXY cnoco6cTByeT HaHOOJleC

nOJlHOMY BbiropaHHIO cepbl, TaK KaK CBC>KHIt B03.n:yX C HaH60JlbWHM Co.n:cp-

)KaHHeM KHCJlOpo.n:a BCTpeIJaeT Y>KC nOIJTH nporOpeBWI1i'1 KOJIIJe.n:aH. Hao6o-

pOl', B03.l1.YX, lIaCTb KI1CJlOpo.n:a KOToporo Y>Ke H3paCXO.n:OBaHa, BCTpc'ueT
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B BepXHHX 9Ta)l{aX CBe)l(H" KO,14e-

.naH, KOTOpbl" XOpOWO rOpllT II nplt
nOHH>KeHHOM K0J1H4eCTBe KHCJ10pO-
.na B B0311yxe. E,1aro.napH 9TOMY

npOllecc 3Ha4HTeJlbHO YCKopHeTCH Ii

.nOXOllHT .no KOHlla HaH60,1ee 9KO-

1I0MHblM 06pa30M.
Mbl y)l(c 3HaCM (CTp. 123), 41'0

npliHllHn nepe.n.BII)I{eHIIH B3aHMo.n.eH-

CTBYIOIlI.HX Bew.eCTB HaBCTpe4Y .npyr

.n.pyry H33blBaeTCH npUH1 ll1W.Mnpo-
mllBOl1lOlca If nOCTOHHHO npHMe-

HHeTCH B TeXHHKC.

IT0J1Y4HBWHHcH B ne4:!1 cepHII-
CTbIH ra3 B CMeCH C H36b1TKOM B03-

.nyxa nOCTynaeT B nb/,Ilesy'o lCa.llepy,
r.n.e oCB060>K.naeTCH 01' nblllH (pac-
nblJlelIlIblC K0J14e.n.aH H orapKIi).
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Ha CXCMC H306pa}f{Clla nbI. CRJII

KaMepa CIICTeMbi KOTTpe.1.1R. B nbl-

.1enoH KaMcpc ra3 C nbiJIblQ npOXO)l.HT
MHMO pR.lIa nO.II.BCIUeI!lIbiX K H30JlRTO-

paM npOBo.10K, nOMeU{CHHblX !Y!e>K1Y
MeTa,1ilH'ICCKHMH CCTKaMH. npOBOJlOKH
COCJ.\HlleHbl C OTpHltaTCJIbHblM nOJlIOCOM
HCTO'lHHKa TOKa Bb!COKOrO lIanpmKe-
IIHH U 3apRJK31OTCif 'OTpHUaTCilbHO, CCT-

KII - COCJJ.HHeHbI C 3CM.1eH. MC}f{J.\Y npp-
BOJlOKaMH U CeTIC3MI1 npOI1CXOJl.HT 3.1CK-

Tpl1'leCKIIH pa3pHlt.
nbl.1I1I1KH, IIpOXOiIR MC)Kny npo-

BOJlOKaMI1, 3apR}f{aJOTCR OTpl1ltaTCJlbHO
H npHTIUHBalOTCR K nOJlOJKf!Te.1bHO 3a-

pR}f{eHllblM ceTKaM, C IWTOPblX OT Bpe-
MeHH ltO BpeMeHH CTpRXHDalOTCIi BIIH3;

O'lHllI.eHHblH }f{C OT rrblJlH ra3 BblXO.II.HT
113 arrnapaTa. 3J1 KTpHqeCKOeYJIaOJIH-
D31111C nblilH npHMeHReTCR D HaCTOR-

luee BpeMII Ha MHOrHX npOH3DOJ.\CTBax
KaK lIJiR O'lIlCTKH ra30D, TaK II 1I.1R y.1a-
BJlHBaHI1R ltellHblX npOllYKTOD, YlIaJIRIO-
llI.IIXCR B BIllie IlbiJiU.

u 04111l1.eHHWe 01' nWilH ra3b1 oXlIa-

6: )I(.n.aIOTCH B CBHHllOBOM XO/lOi)Ullb-

HUlCe, B I<OTOpOM r33W H.n.YT no

TPy6aM, OXJla>K.n.ae fblMCHaPY)I(H 1'0-

KOM BO.nbl.

3.neCb TaK)I{e npHMeHHeTcH npHlI-
llHn npOTllBOToKa. fpbl H.nYT CBep-

xY BHH3, a Bo.n.a .n.BIUKeTC!I CHH3Y

BBepx. OnYCK3HCb BHH3, r33b1 OXJI:!-

)I(.n.aIOTCH BCe 60JlbUle H 6onbwe,
TaK KaK BO.n.3, OMblBalOllI.aH Tpy6KII,



no KOTOpblM JI)l.YT ra3LI, 'IeM HlnKe, TeM XOJJO)l.Hee. anlM )l.OCTHraeTCSI 60JJb-
waSi SKOHOMHS! BO)l.bI H YCKopSIeTCSI OXJJa)l{)l.eHHe.

.n.anee ra3bI npOMblBalOTCSI pa36aBJJeHHbIM paCTBopOM cepHot! KliCIlOTbI

B Tpex nOCJIe)l.OBaTeJJbHO pacnOJJOmeHHbIX 6aUlflRX (Ha cxeMe - O)l.Ha)_ 6alllHil

C)l.eJJaHbI H3 CBHHua (Ha KOTOpbIt! pa36aBJJeHH3SI KHCJJOTa He )l.et!CTByeT) II

HanOJJHeHbI nOCT3BJIeHHbIMH )l.pyr H3 )l.pyra nYCTOTeJJbIMH UHJIHH)l.pHKaMH-
»KOJJbuaMII" - H3 KliCJJOToynopHOI'I rJ1fIHbI, no KOTOpbIM HaBCTpellY TOI\Y
ra30B TelleT npOXO.lI.SlLuaSi )l.O)l{)l.HIWM lIepe3 )l.bIpllaTYIO neperOpO)l.KY pa3-
6aBJJeHHaSi cepHaS! KHCJIOTa (onSITb npHIIUlln npOTHBOTOKa). Ha3HalleHHe KO/leu

B 6awHe - 3aMe)l.JIHTb CTeKaHHe KHCJIOTbI, YBeJJHlIHTb nOBepXHOCTb ee conpH-

KOCHOBeHHS! C ra3aMH, 4T06bI ra3bl OT)l.aJJH I{HCJJOTe Bce co.u.ep)l{3UllICCSI
B, HHX npHMeCH.

DpOMbITbie ra3bI 3aTeM OCB060)l{.!I.3IOTCIi 01' Memmx 6pbl3r KliCJJOTbL .n.,lSI
91'01'0 OHH npOXO.lI.SlT lIepe3 TPH tjJll/lbmpa (Ha cxeMe - O)l.HH), HMCIOUlue

BII)]. 60.'1LWHX, nOKpbITbIX BHYTPH CBHHUOM SIUJ;HKOB. B HHX H3 peIJleTKaX
lIaCbmaH CJJot! MeJIKOrO KOKca. 6JIarO)l.apSi 60,lbWOlt nOBepXIIOCTil celleHHSI

SIUJ,HKOB TOK ra30B 3aMe)l.JISIeTCSI, H Bce MeJJKHe 6pbI3m ycncBalOT oceCTh

I1a KYCOllKax KOKca.

3aTeM ra3b1 ocywalOTcSI B 6aWHe TaKoro me YCTpoI'lCTBa, KaK npO IbIB.

HaSI, HO C opoweHHeM KOHueHTpHpOBaHHot! cepHol1 KHC.'10TOt!_

.n.a,1bwe H)l.eT ueHTpOOe)l{HbIt! Hacoc -Ko.ltnpeCCop, KOTOpbIt! np0)l.BUraeT
ra3bI Ilepe3 BCIO CHCTe:l<lY annapaTOIJ.

DOC/Ie 9TOro ra3bl npOXO)l.lIT Jlepe3 men/l006_AteHHlllC- annapaT, npflMe-
I1SIeMbll1 B Ollellb MHorHX XHMHlIeCKHX npOH3BO)l.CTBax.

.n.JISI TOro lITOObI nOHSITHa oblJIa pOJIb Ten.'1000MeHIIHKa, C,le)l.yeT cK33aTb,
IJ.TO peaKUHSI Me)l{)l.Y cepHHCTbIM ra30M H KHCJJOpO)l.OM, TpeOYIOUtaSi BbICOKOit

TeMnepaTypbI, caMa no ceoe H)l.eT C BbI)l.eJIeHHeM' TenJJa (npHnOMHHTe, 41'0

cepa C me,le30M Ha4HHalOT peampOBaTb TOJIbKO nOCJJe HarpeBaHHSI )1.0 onpe-

JleJJelllIotl TeMnepaTypbI, HO npH peaKUHH npOHCXO)l.HT ca lOpaCKaJIHBaiUle

MaCCbI, T. e. BLI)l.eJIeHHe TenJIa).
BbI)l.eJISIIOUJ;erocSi npH peaKIUIH Ten,1a COBepweHIIO .n:OCTaTO'IHO, I\TOObI

npli nOMOUJ,H SToro TenJJa HarpeTb nocTynarOUJ;He B KOHT3KTHbIt! annapaT

ra3bI .n:o He06xo.n:HMOtl TeMnepaTypbl. D09TOMY TO.'1bKO npH nYCKe CHCTe:libI
B XOlt r33bI npe.n:BapHTeJJbIlO HarpeBalOTCSI B OCOootl neliH (Ha cxeMe He

nOKa3aHa), a 3aTeM HarpeBaHHe nocTynalOUJ,IIX B KOHTaKTHbIf;! annat>aT ra30B

H.n:eT 3a ClIeT ropSIlIHX ra30B, BblXO.n:SIUJ,HX H3 KOHTaKTHoro annapaTa. Dpll
STOM OTxo.n:SIUJ,He ra3b1 caMH OXJJ3)1{.n:aIOTCSI, liTO TaKme npe.n:CTaB,lS1eT BLI-

ro)l.Y.
TenJJo06MeHHHK nOCTpoell npHMepHO TaK me, KaK XO.l0.lI.H,lbHHK (nocne

nbIJIeooti KaMepbI). M.n:YUJ;He H3 KOHTaKTHOrO annapaTa ropSIlIlie r33bI npo-

XO.n:SIT no Tpy6KaM, nocTynalOIUlie me XOJJo.n:HbIe ra3bI OMbIoalOT 9TH Tpy6101
cHapymH. aTo-npHHUHn »TenJJo06MeHa", KOTOpblt! TaK )I{e, K3K H nplIllUHII

npOTHBOTOKa, nOCTeneHHO npHMeHSIeTCSI B TeXHHKe.

B ICOHmaKmHO.At annapame KaTanH3aTOp (KaK BH)l.HO Ha cxeMe) pac-
nOJJOmeH Ha pSl.n:e peweTlIaTblX neperopo.n:oK.

DocTynalOUJ;He H3 KOHTaKTHoro annapaTa B TenJIo06MeHHHK ra3bI BMeCTO

SO co.n:ep)l{aT yme SOa. B TenJIo06MeHHHI{e OlIli, KaK Y)I{e CKa3aHO, He-

CKOJJbKO OXJIa)l{.n:aIOTCSI H 3aTeM .n:JJH OKOHlJ.aTeJlbHOrO OXJJa)l{.n:eHHH npo-

XO.n:HT lIepe3 mpy6'tambtfi XO/lOOll/lbHlllC, OXJJam.n:aeMbltI HapymHblM B03-

)l.YXOM.
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Ha CXeMC nOKa3aII Ol\HII KOIiTaKTllbIH annapaT H O.QHH TenIIOOOMCHIII1K, lIa CaMOM
)I{C llC,lC B YCTaHOBKC r c p p C C r 0 !jJ a - 6 a H e p a I1X CTaBRT no .Qoa nOcneltooa-
TC.lbHO, .QJlR Toro tITOObi peaK HRnpOXOl\Hna nO,;JHec.

Vl3 XOJlOjlHJlbHHKa ra3bJ HL\YT B a6cop6ep - rrOCJleL\HIOIO 6aUlHIO (HJlH
HeCKOJlbKO 6arneH) TOrO >Ke YCTpOtiCTBa, 'ITO H rrpeL\bIL\YIl.lHe. 3lteCb HaBCTpC'IY

TOKY ra30B Te4eT COL\ep>KaU aR HeMHOro BOL\bI (96-98% ) CepHal! KHCJIOTa,

KOTopaR HaCbIIl.laeTCSJ cepHbIM aHrHL\pH.LI,OM H rrpeBpaIl.laeTCII B 6e3BOL\HYIO,
100% CCPHYIO KHCJlOTY. nOCJleL\HRR tIaCTblO OmpaBJIlleTCII KaK rOTOBall

KHCJlOTa Ha CKJlaL\, 'IaCTbIO >Ke pa36aBJIlleTCR BOL\oA H HL\eT Ha oporneHlfe

a6cop6epa. TaKHM o6pa30M 3aBeprnaeTcII rrpoIl.ecc rrOJIY'IeHHR cepHolt KIi-

C,10TbI.

B rrpOli3BOL\CTBe cepHolt KHCJIOTbI, KaK 9TO RCIiO H3 onHcaHIfR, c06JJIo-

L\aeTCR eIl.le O.il.HH OCHOBHOIt rrpHHII.Hn cOBpeMeHHoro npOH3BOL\CTBa
-

npllft-
{{lln HenpepblBHocnlll. B nepBble rro rrOpSlL\KY pacrrOJIO>KeHHR anrrapaTbi

HcnpepbIBHo nocTynaloT KOJI'IeL\a!-l Ii B03.n:yX, H3 rrOCJICL\HHX HenpepbIBHo

BbITeKaeT rOToBbIIt npo.u.YKT, HenpepbIBHo )I<e pa6oTaloT If Bce rrpoMemy-
T04HbIe annapaTbi.

CleL\yeT OTMeTHTb, 'ITO Ta 'IaCTb arrnapaTypbI, rL\e L\BH>KYTCR B,taJlLflble

za3bl II rll.e B03MO>KHO npHCYTCTBHe pa36aBJIeHHOit cepHolt I<HCJIOTbI, Ltc-

,1aeTCII H3 C8llH{{a, Ha KOTOpbIl1 pa36aBJIeHHaR KHCJIOTa He L\el'lcTByeT. TaM

>Ke, rL\e HMelOTCII CYXlle 2a3bl HJIli KOHII.eHTpHpOBaHHaR CepHal'! KHCJIOTa,

npIDleHReTCR 60JIee .aerneBbIfi MaTepHaJl ,- JfCeAe30. Ha KOTopoe He ,!ten-

CTByeT KOHII.eHTpHpOBaHHall KHCJlOTa.

Ee3BOL\HaR 100%
cepHaSl KHCJ10Ta H2S0 , HJlH MOHOrH.LI,paT (T. e.

nO.il.HOrH.il.pa-r", COeL\HHeHHe SOs C OL\HOIt MOJleKYJlofi BOL\bI), crroc06Ha
eu epaCTBopRTb B ce6e H36bITOK cepHoro aHrH.ltpHlI.a SOs, 06pa3YII rYCTYIO

lI.bIMHIl.lYIOCH >KH.n:KOCTb, HOCRIl.lYIO Ha3BaHHe OJleYM. nplf 60JlbIIlOM H36bITKe

cepHoro aHrH.il.pHL\a (40-80%) OJleYM rrpH 06bIKIIoBeHHoI'I TelllnepaType

npell.CTaB.TISleT KpIfCTa.'IJIH'IecKYIO Maccy. OJIeYIII xpaHHTCSJ B >KeJle3HbIX 60'lICax

If 6aKax. Pa36aBJleHlfeM o;leYMa MomHO rrOJIY'IHTb KIfCJlOTY .'I10601'1 Kpenocrlf.

O:IeYIII HMeeT rrpeliMYIl.leCTBO B Tex c.1YtJaSJx, KorL\a cepHYIO KHCJIOTY
rrpHXOll.HTCR ncpCB03IITb rro >Kene3Holt L\opore.- nOJIYtJaeTclI 60JlbwaSJ 9KOHO-

MIH! Ha rrepeB03Ke, TaK KaK He rrpHXOll.UTCSJ rrJlaTIfTb 3a rrepeB031<YBOJ(bI,
KOTOpOI'l 1II0>KHO pa36aBHTb OJleYM Ha MeCTe. KpoMC TOro, OJleYM Tpe6yeTcII
11..111 UCKOTOpbIX rrpOH3BOL\CTB.

9. OKHCJIeHHe cepHHcToA KHCJIOTbl B cepHYIO. CepHaSl I<HCJlOTa

1II0meT 6bITb rrO.'IY'IeHa lie TOlIbKO nYTeM OKHC.'ICHHII cyxoro cepHHCToro ra3a

502 B cepllbIH aHrHL\pH.a S03' HO H OKHClIeHHeM cepHHCTofi I<HCJlOTbI

H"SOs HenOCpeL\CTBeHHO B cepHYIO KHCJlOTY H1ISO .
PaCTBOp cepHHcToll KHC,10TbI B HennOTHO 3aKpbITOM cocyL\e nOCTCnCHI!O

OI01CJIRCTCR KHCJlOpOL\OM B03.!1.yxa:

2H1ISOs + 0" = 2H1\S04'

Ho 9TOT npouecc HL\eT O'leHb MeL\JleHHO.

3HatJHTCJlbHO 6b1CTpee HL\eT OKHCJleHHe npH nOMOU{H OlCllC/lllme.qet'i.

ECJlH, HanpHMep. npliJlHTb K paCTBOPY cepHHcTolt KI1C,lOT['I nepCKI1CH

BO.il.OpOL\a, rrOJlYtJaeTCR cepHaR I<!fCJIOTa:

HiiSOa + H"O = H"S04 -I- H"O.
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3a.ll.aqa. ECJIH K paCTBOpy CepHHcToii: KHCJIOTbi npH.n1Tb XJIOpnoii: "JiH 6pOMHOH
DOllbI, TO CepHHCraR KHCJIOTa OKHCJlReTCR B cepuylO, a [{BeT KJIOpa HJIH 6pOMa npo-
n3llaeT. 06'bRCIIHTe, - nO'IeMY. lI.JlR noro npHUOMIIHTe CBoii:cTBa KJIOpHOii: BOllM
H HanHWIITe paBCHCTOO npOHCKOllRllleH peaK[{1111.

CepHI1CT 1I KHCJlOTa IIBJllleTCII XOpOlllHM 8occmaH0811melleM 11 JlerKO OKMC-

JllleTCII lJ,eJlblM pll1l.0M oelLleCTR. TaK, OKHCJlHTeJleM 1I.JlR cepHHcToit KHCJlOTbi

!\IOmeT CJlymMTb 1I.0YOKHCb a30Ta NO , KOTopaSl npH 9TOM npeBpallJ.aCTCII
o OKHCb a30Ta NO:

HiSOa + N02
= H SO(+ NO.

3'1'0 JlCrKO MO>KHO Ha6J1I01I.aTb Ha onbiTe. 6YPblit ra3 -1I.0YOKI1C'b a30Ta-
MO>KHO nOJlY'lIlTb pa3J10>KeHlleM a30THOCRHHlJ,ORolt COJlI1 HarpeoaHHeM:

2Pb(NO:i)2 = 2PbO+ 4NO + O2,

A30THOCRI1HlJ,OOall COJlb HarpeRaeTCII 0 np06HpKe, a 1I.0YOKHCb a30Ta

(c KHCJlOp01l.0M) nponYCKaeTCII 0 CKJlIIHKY C He60JlblUHM KOJlH'IeCTROM paCToopa

-
. .

.-

--.

." "'

  A-
- --ElL

PHC. 143. HanOJIlleIIHe CKJlRIIKH C pac-
mopoM CCpUI1CTOH KHCJIOTbI ltBYOKHCblO

a30ra.

PHC. 141,. 06yrJIHfJalU1e JIY-
'IHHKH. CMO'IeHIIoii: pacTBo-
pOM cepHoii: KHCJIOTbi.

CCpHHCTOn KIICJlOTbi (pl1c. 143). ECJlI1 CKJlIIHKY 3aKpblTb H pacTBop CHJlbHO

o360JITaTb, TO 6YPblit lJ,ReT 1I.8YOKIICI1 a30Ta 6b1CTpO npOna1l.aeT, TaK KaK

06pa3YlOlLlallCR OKI1Cb a30Ta 6eClJ,oeTHa.

f10BTOpHB RnYCK3HI1e 1I.0YOKHCI1 a30Ta H R36aJlTbiBaHI1e HeCKOJlbKO pa3,

Mbl MO>KeM HalJ,eJlO OKHCJlHTb CepHHCTYIO KHCJlOTY 0 CepHY'O.
llml TOro 'ITOObi y6e1l.I1TbCII, '1'1'0 y' Hac 1I.enCTRHTeJlbHO nOJlY'IHJlCII pac-'

TROp cepnoH KHCJlOTbI, MO>KHO OOCnOJlb30RaTbCII cnoc06HoCTbl0 ee 06yrJlI1-

RaTb .LlepeRO (CTp. 162). ECJIH CMO'lHTb nOJlY'IeHHblM paCTRopOM JlY'IHHKY
Ii nO,!J,ep>KaTb ee RblCOKO Hall: nJlaMeHeM JlaMnO'lKH, TO R01l.a I1CnapSleTCSI,
a OCTalOllJ.aSlCII cepHall KI1CJlOTa 06yrJlHRaeT JlY'IHHKY. f1pl1 HarpeRaHHI1 >Ke

JlY1JHHKII, CMO'leHHoit nepOOHa1J3J1bHbIM pac:rRopOM CepHI1CTOfi KIICJIOTbI, HI1Ka-

[{IlX H3MeHeHI1n ne3aMeTHO (pl1c. 144).
06pa30RaRlllaRcH npH peaKL(I1H OKIICb a30Ta NO JlerIW coe/J,HHRC rCH

C KIICJIOp01l.0M R03.llyxa 11 CHORa npeRpau.{aeTCR 0 .llRYOKI1Cb a30Ta:

2NO + O2
= 2N02 .

llsy:olmcb a30Ta MO>KeT onSlTb OKIICJIHTb CCpHI1CTYIO KHCJIOTY H T. lI.-

TaKHM 06plt30M, npH 1I.0CTaTO'lHOM npl1TOKe R0311.yxa, 01l.HI1M H TeM >Ke

J.;omI'IeCTROM 1I.RYOIUICI1 a30Ta MO)KHO OICI1CnHTb JIio6oe KOJlH'ICCTBO cepHH-
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CTOI\ KHCJlOTbl B CepIIYIO. .LJ:BYOKHCb 330T3 CJJymIfT KaK 6bI nepelI.aT'IIiKOM
I<HCJlOpOlI.3 B03.l1.yxa CeplIHcToi\ KHCJlOTe.

KpOMC .a0YOKHCH 330T3, B npoueccc OKIICJleHHII 'CC]}HHCTOH KHCIIOTLI B CepHy!O
MOJKCT npHIIlIM3Tb y"acTHc H .npyroH OKHceJt 630Ta N20a (a30TIICTl>IH allrH1\IHI.11),
a TaK)liC If a30maJl KHc. OTa,KOTopall npH pa3JIOJKClllfH .aaeT pa3.m1JllbIe OKIfCJIbI a30Ta
11 KIfC,lOpO.a. Ho 3TH peaKl{HH

- 60Jlcc C.'O)f{IJbIC, H MbI HX pa36HpaTb lie 6YltCM.

10. f{aMepHblii cnoc06 npOH3Bo.n:CTBa cepHoti KHCJ10Tbl. OKlfc. a 1II

a30T3 nO,lb3YIOTCH npH nOJlY'leHHH cepHoU 100CJlOTbi H3 33Bo.n.ax. 9TO Ta!<

Ha31>maeMbIH rca.uepHblu cnoco6 nOJ1Y'leHHH cepHoi\ KHCJlOTbI.

npH 3TOM cnoc06e cepHHcTbl1\ ra3 nO,1Y'l3eTCH 06>KHra1lHeM IWJI'le.a:alla,
K3K Ii npH I{QHT3KTHO 1 cnoc06c, HO o'lHw.aIOTCH ra31>1 TO. bI{O B nblJleBOH

KaMepe. E6J1bllIej;! O'lIlCTKII He Tpe6yeTCH.
npli I(aMepHOM npOH3BO.lI.CTBe cepHol1 KHCJlOTbI HC rOTOBHT p3CTBOpa cep-

III1CTOti KHCJlOTbl II He B36anTblB3I01' ero C OI<HC,laMII a30Ta, KaI<  Ibl 3TO

.n.eJlaJlH npii HallieM onblTe. CepHHCTbIH ra3 HanpaB,meTCR BMeCTe C H36blTIW;l1

B03ltyxa H OKHC.7J3MH 330T3 B rpO:l13.lI.Hble CBHHIJ.OBbIe BMeCTHmIll\a -1CQ.Afepbt

(pHC. 145, cxeMa). TY.lI.a )f{e cBepxy BBO.lI.IHCH B BH.n.e  1c. b'lai\IlIHx6pbI3l'
BO.lI.a. B KaMepaX TaKIiM o6pa30M npOIlCXO.lI.HT nepe lellIl1Ball!Ie ra30oqpa3-

BoDo

PHC. 145. KaMcpbI ltJlII nO,'y"eHHII cepHoH KHCJlOTbl (!:xcMa).

HblX BelIJ.eC1'B Me)j{.lI.Y c06010 II co B3BellIeHHblMH B BII.lI.e TYM3H3 KaneJIbKa""I1

BO.lI.bl. npll 3TOM H lI)1eT peal{J liH oKHc,leHHSJ cepHHCToi\ KHCJlOTbI B cepHYlo

npH nOMow.I1 OKHC.7JOB a30Ta, a TaKme o6paTHoe 06pa30BaHlfe Tex me OKH-

'CJlOB. TaK KaK peaKIJ.HR H.LleT 3.lI.eCb Mem.lI.Y ra3aMH, TO .lI.Jl5I 3Toro npOIJ.eCca

H He06xo.lI.HMbl 60JlbllIlfe BMeCTHJlI1Ula. C 06"beMOM KaMep CBH3aHO KOJIH-

'1eCTBO nOJIY'IaeMoti cepHoti KHCJlOTbl.

06pa3Y10w.aRCSI cepHaS! KI1CJlOTa c06HpaeTCR Ha .lI.He KaMep, a30T }J<C

B03.lI.yxa BMeCTe C HenpOpearI1pOBaBIlIHMH ra3aMH BbIXO.lI.HT Hapymy. npH
9TOM '1aCTH'IHO Y.lI.anRIOTCS! H OKHC. bI 330Ta.

nOCJle.lI.Hee 06CTORTe,lbCTBO HBJlReTCSI Kpal1He. lIemeJlaTeJlbHblM. OKI1C:lbl

330T3 nOJlY'IaIOTCH H3 .lI.oporoti a301'Hol1 KHCJlOTbl (OHa npUMepHO B 10 pa3

.nopome cepHol1) 11, KaK yme OblJlO cKa3all0, MorYT OKHCJlSlTb HeOnpe.lI.e.leHHo

60,1bllIoe KOJIH'IeCTBO cepHHcToti KHCJlOTbI. n03TOMY nOTepR ux O'leHb HeBbI-

rO.lI.Ha. J{poMe TOro, 01-111 SI.lI.OBHTbl It.1H JIlo.lI.ej;! H ry6S1T oI<pymaloUlYlo pacTI!-
TeJlbHOCTb.

B03BpaUleHHe OKMC.JIOB a30Ta 06paTHo B KaMepbI .lI.OCTHraeTC!I npIi flO-

'MOW.H .nBYx annapaToB, O.ll.MH H3 KOTOpblX Obi,' 11306peTeH H3BeCTHbIM- Y}Ke
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HaM <ppaHlJ.Y3CKHM YLJeHblM
f e fi-JI 10 C C a K 0 M (CTp. 45),
.lIPyron me- aHrJHIlJaHHHOM,

CWHOM pa60'lero, f JI 6 B e-

p 0 M (Glover). 3TO TaK

Ha3b1BaeMble 6aul1i1l fefi-

.ThoccaKa If fJIOBepa. 3TH
oaIllHH nOKa3aHbI Ha CXCMe

(pIlC. 146), H306pa>I<310Ill.eH
pa3pe3 KaMepnoro 3aBO.lIa cep-

HOW KIICJIOThl.

B 6aulHe Teii-Jl1occmw

(Ha cxeMe, .lIJIH COKpaJl(eHHSI

MecTa, nOKa3aHa O.lIHa 6aIllHSI

fefi-JIlOccaKa, 06bI'IHO me HX

6b1BaeT .lise, Oll.Ha 33 .lIpyroi1)
BbIXO.lIHIlI.He H3 nocJIe.lIHefi Ka-

Mepbl ra3bI lIanpaBJlSIIOTCR CHH-

3Y BBepx Mem.lIY HanOJIHRIO-

IlI.HMI1 6aWHlO KYCKaMf:! KOKca.

HaBCTpe'lY ra3aM CTeKaeT Bny-

CKaeM3st B 6aWHIO cBepxy
KOHlJ.eHT.pHpom:lImaH cepHaH
KHCJIOTa, KOTopaSI 06J13.lIaeT
cnOC06HOCTbIO paCTBopRTb
OKHCJIbI a30Ta. TIOJIY'leHHbIlt
paCTBOp B TeXHHKe HOCHT H3-

3BaHHe - Hllmp03a. HHTp03a,
BblTel<3101113H H3 63IllHIi fen-

JIIocc3Ka, nepel<a'lHBaeTCH B

6auutlo T/108epa, nOMeJl(ae-

MYIO nepe.lI nepBOn K3MepOn.
3.lIeCb Hlnp() 3.1 Te'leT BHH3

no HanOJ1HHIOJl(HM 6aIllHIO

KOJIb1l3M H3 ooommeHIwlf KHC-

JloToynopHofi rJIHHbl, a H3-

BCTpe'lY HHTp03e nO.lIHHMa-
!OTCH Ii.lIYIlI.!fe H3 KO,'I'Ie.lIaH-

Hofi ne'lH rOpSI'IHe r33bl. 6,1a-

rO.lIapH HarpeB3H1HO OKHC,1bl

330Ta BbI.lIeJIHIOTCH 113 HliTpO-

3bI 11 T3KHM 06pa30M nOCTY-
na!OT 06paTHO B KaMepbI.
OKIICJIbI a30Ta XOpOillO pac-

TBOpHIOTCH TOJIhKO B KOHlJ.eH-

TpHpOBaHHoH cepHOti KliCJIOTe.

TI03TOMY .lIJIH JIY'IIllero Bbl.lIe-

JIeHHH OKHCJIOB a30T3 HHTp03a

B rJIOBepOBofi 6aIllHe, KaK'no-

Ka3aHO Ha cxe te, pa36aB-
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JlReTCR MeHee KpenKol:t KRC!TOTOA U3 Ka.Mep (K 9TOi% KMCJlOTe 'RHOr.lla ell.{e

.l106aBJlReTCR BO.lla). Tep!lH OKHCJlbI a30Ta, IIHTp03a npCBpall.{aeTCR B cepHYIO

I<lfCJlOTY.

6.1arO.lIapR naJlH'IHIO ROltbi (n KaMepHOH cepHOH KHCJlOTe), cepHHCToro ra3a

K OKHCJlOn a30Ta 0 6alUne fJlOBepa, nOMHMO BbI.lICJleHHA OKHCJlOB a30Ta, HltCT OltHOBpC-
MelillO HHTellCllOnoc 06pa30RaHHe cepHOH KIfCJlOTbi. KpOMC Toro, 6J1arOltapR oblCOKOH

TCMnepaTYpc npOHCXOltHT ynaplfBallHe KHCJlOT, nocTynalOlllHx B 6aIl/HIO (HHTp03h1,
OCn060.ilBnlllCHCA OT OKHCJlOB a30Ta, If KaMepHOH KIfCIIOTi>I), B 6alllHe r.10oepa nOJlY-
'IaCTCR OKO,10 20-25%

KHCJlOTbI, nblpa6aThiBacMoH oCCH KaMepHoH cllcTeMoH.

KIICJlOTa B 6allIHe rJlOBepa nonY'laeTcR ICpen'le, 'IeM B KaMepax. IT09TOMY
rJloBepHaR lWCJlOTa B.lleT lla opoweHHe 6alIlHil rel1-JIlOccaKa.

l1TaK, OKHCJlbl a30Ta B KaMepHoA CHCTeMe Bce BpeMR cOBepwaloT KPYZO-
060pom

- 01' KaMep B 6awHIO reA-JIlOccaKa, oTTY.lla B 6awHI0 rJlOBepa
H H3 6allIHH rJlOBepa o6paTHo B KaMepbl. QlI.HaKO 'IaCTb OKHCJlOB a301'a

HeH36e>KHO TepHeTcll: OHH YXO.llRT, He nOrJlOTHBWHCb B 6aUIHe reA-JIlOccaKa.

IT09TO)IY B OallJHIO r.'IOBepa BCer.lla npIlXO.llHTCR .ll06aBJlRTb HeKOTopoe KOJ1H-

'IeCTBO a30TIIoA KHCJlOTbi.

Ha cxeMe (pIlC. 146) nOKa3aHbi Bce OCTaJl bHble 'IaCTH KaMepHoA CHCTeMhI,
B Ha3ila'IeHHH KOTOpblX JlCrKO pa306paTbcR, YCBOHB CYTb npOH3BO.llCTBeHHoro
npouccca.

C KaMcpHoro ::IaBO.lla BbmycKacTcR KMCJlOTa .llBYX COpTOB: Ka.Mepl-lafl'-

KpenOCTblO OKOJlO 66"/0 H2S04
H Z/l08epHafl'-KpenocTblOoKO.flO 78% H2S0-1'

.Q.lll TOro 'ITOObl no.1Y'lliTb li3 KaMepHolt H rJlOBeplloJt KHCJlOT KOHueH-

TpHpoBafiHYIO, HX npHXO.llHTCR "YBapHBaTb", HcnapRTb it3 HHX BO.llY, '11'0

COnpSl>KeHO C paCXO.llaMH Ha Ton. IfBoH Ha oc06yIO KHCJlOToynopHYlo anna-

paTYPY.

C1C.lIYCT cllle B 3aKJlIO 'le1lHe CKa3aTi>, 'ITO HapR!!y C KaMepHbIMH 33110l(aMH,
H .1lamc R 60.1blllCM 'IHc.1e, y Hac CTpOATCA H HaMe'laIOTCA K nOCTpOHKe T3K Ha3b1naC-

IIIblC 6auteHHble 3a80abl. 3Ta CHCTeMa nOCTpOClla Ha Tex me peaKIIHAX. 'ITO H KaMep-
Hall CIICTCMa, 110 nMeCTO KaMep IfMeeTCA JlHIl/b lIeCKOilbKO 6aIl/clI filOBepa H lIeCKOJlbKO

6alllCH feH-JIlOccaKa. 113 onHcaHHA KaMepllOH CIlCTeMbI ltOJImlla 6bITb nOHATHa H pa60ra
6alllCHHOH CHCTeMbi.

63llllI!l HanO.1llClIbi KYCKaMH KBaplIa, 6J1arOltapA 'leMY ltBlfmYlIlHeCIi 'Iepe3 6alllHH
ra3b1 XOpOlllO nCpCMCIl/HRaIOTcll. A !lTO n03BOJIReT YCKOPHTb ABHJKelIHe raJaH. npOlIecc
R 6alllllllX npOTeKaeT 6blCTpec, 'ICM n K3Mepax, H na KamltblH Ky6H'leCKHH MCTp
o6'bcMa CHCTCMbl no.1Y'laeTCIi 60JlbUlC KHCJlOTbT. npOHCXO.lIHT .IfIlTCHCHcpHKaIIHfI"
npo!J.ccca, 0 'leM If 33K.11O'IaeTCIi npCHMYIllCCTBO 6aIl/elHlOH CI1CTCMIaI no cpaIlIICIlHIO
C KaMepnOH.

Mbi n03HaKOMHJlliCb C .llBYMH OCHOBHblMH cnOCOOaMI1 nOJlY'leHI1R CcpHoA
KHC.l0Tbl. KOTOpblA >Ke 113 HHX BbIl'O.llHee? KaKoII C.HCTCMbI 3aBO.ll.bI HaMe'lalOTCSI

K nOCTpoAKC Ha OY.ll.Y1lIec BpelliR? Ha nOCJle.llHHA Bonpoc OTBC'IaeM:-

II mom II iJpyzoii. LleJlo B TOM, '11'0 IlJlR Tex npOH3BO.llCTB, KOTOpblC Tpe6YIOT
KOIlueHTpHpOBaHHoA cepHoA KHCJlOTbI-MOHOrH.llpaTa HJlH OJleYMa (CTp. 168),-
BbIrOll.Hee IWltTaKTllbilt cnoco6, ltJlH Tex >Ke, r.lle Tpe6yeTcR 60Jlee c.laOa\1

KHC.lOTa II r.lle He TpeOYCTCH oc06eHHO 'IHCTOA KliC.'IOTbl, BblrO.llHCe l(aMepHblli

HJm oaweHHblA cnoc06.

11. CepHaSi KHCJlOTa H XHMHqeCKaSi npOMblWJleHHocTb. C cepHOIt
K flC,lOTOJ;! MbI pell.lW BCTpe'laCMCH B nOBCC.llHeBHOA >KH3HH, HO npOIf3BO.ll"
crBCHHoe 3Ha'leHHC ce orpOMHO. CepHaR KHCJlOra HBJlHeTCR OCI-l080U XU.MU'«!-

(Koii. npO.MblUl/leI-lI-lOCnlll H npl1MeHHeTCH nO'ITH BO BCCX XHMH'IeCKHX npOH3-

AO.llCTBaX B Ka'leCTBe nO/lynp ,oiJJ'Krna T. c, TaKoro npO.llYKTa, lWTOpblA
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caM no cc6c HC HBJlHCTCH npC.LJ.M TOM nOTpeOJleHHH, HO CJlY>KHT MaTepHa.rIOM
MH npOH3BO.LJ.CTBa .LJ.Pymx npO.LJ.YKTOB.

LlJlII Toro tfTo6bI nOKa3aTb rpOMa.nuoe 311atfeHHe cepHOH KHC. OTbi8 npOM3BOltCTBe,

ltOCTaTOtfHO nepetfHCJlHTb c.1en.YlOlllHC 06J13CTH ec npHMeHCUHI!.

CepHal! KHCJlOTa npHMeIUlCTCI!: B npOH3BOltCrne uC1CyccmBeHHblX JJUHepa/tb7lblX
yiJo6peHuii, npoH3Bo.ncTBe, HMcIOllleM KOJlOCCaJlbllOe 3UatfeHHC It.1H COll.HaJlMCTHtfCCKOrO
CeJlbCKOrO X03HHcTBa; B npoH3Bon.cTBe B3pbIBtfaTbiX BelllecTB, He06xo.aHMbIX .nail 060-

pOHbI CTpaUbI; B npOH3Bo.nCTBC pl!lta KHCJlOT, cOileH, MHuepa.1bHbIX KpaCOK; II Mera!i-

JJyprMH; 8 npOH3BOltCTBe KaMeulloyroJlbHbIX KpaCHTe. eHIt. 1!TeKCTI1J1bHOH npO 'bIWJlen-
IIOCTH; B IIpOH380.nCTBe HCKYCCTBeHHoro BOJlOKHa, ueJl,ly.l0H.na; 11J11! OtfHCTKM lIecpTlIllbiX
npOltYKTOB; IIPH nepepa60TKe )KHpOB; B C3xapllOM npOH3BOltCTOe; 8 KO)KCBeIIIJOM IIpO-

H30011CTBC H T. It.

3Ha!l CnOC06lo[ nOJlYliCHli!l 11 CBOt!CTBa CCpHO't! KI1C.'IOTlo[, .'ICrKO nOH!lTlo,

nOllCMY OHa mleCT TaKOC 60.'IloWOe 3HalleHMC B npOM3BO.LJ.CTBC.

CcpHaH KHCJlOTa nOJlYliaeTC!I HenOCpe.LJ.CTBeHHO H3 .LJ.OCTynHoro nplipO.LJ.-
Horo CbIpb!l, 6e3 npHMeHCHH!I liCKYCCTBeHHlo[X XHMHlICCKHX MaTCpHaJIOB (no.1Y-
npOltY[(TOB), eCJlH He ClIHTaTlo He60JlloWHX KO.1lHlIeCTB' a30THolt [mC.1IOTlo[,
If 6e3 3HallHTe.1lloHot! 3aTpaTbI Ten.1l0Bot! 3HeprlfH. f103TOMY CepHa!l KIIC.'IOTa

S1BJI!leTC!I ca.Moii iJeUle80ii lla KllC/lOm. EY.LJ.YlIH CH,1loHOt! H Ma,10 .'ICTYlICf:t
KHC.1IOTOtl, CepHa!l KHC.1IOTa JlerKO BbiTeCH!leT H3 cO.1lett .LJ.Pyme KIIC.'IOTW,
KaK CO.1l!lHY[O, a30THYIO, YKCYCHYIO, yrO.1lloHYIO, 4JOC4JOPHYIO. Ha 31'01\1 OCHO-

BaHO npHMeHeHHe ce .LJ..1I!1 nO.1lYlIeHHH ImCJlOT H m.LJ.poco.'Ief:t, B lIaCTHOCT\I-

m.LJ.poco.'Ief:t 4JOC4JOPHOf:t (<HC.'IOTlo[, ynoTpe6J1!1eM['[X B KallCCTBe IICKYCCTBCH-
HbIX Y.LJ.06peHHf:t (CM. Hllme).

Ha cnocooHoCTH cepHof:t KHC.1IOTlo[ ma.LJ.HO nor.10lll.aTb BO.LJ.Y OCHOBaHO

npHMcHcHHe ee .LJ.,1!1 CYWCHH!I ra30B, Ii TaKme - npH pCaKLI,li!lX, Tpc6YlOllI.HX
OTH!lTH!I BO.LJ.loI. TaK, HanpHMep, npH npOH3BO.LJ.CTBe MHorHX B3plo[BliaTbIX

Belll.CCTB, ll.C.1IJly.'IOH.lp, [<paCHTc.'Ief:t npHMeHHeTC!I CMeclo Kpemmx a30THof:t

}J cepHof:t KHC.1IOT. B peaKLI,Hli YlIacTByeT a30THa!l KHC.1IOTa, ccpHaH mc KHC-

nOTa c.1ymHT .LJ.J1!1 nOr.1l0lll.cHI1H Blo[.LJ.CJI!llOllI.etlcH npH peaKLI,HH BO,1],[,[, lIeM

nO.LI..LI.epmHBaeTC!I ue06XO.LI.HMa!l KOHLI,eHTpaLl,H!I a30THot\ KHC.'IOTloI.

Pa3pywalOllI.ee D.etlcTBIle cepHof:t KHC,10Tlol Ha HeKoToplole opralIHl[eCKHC
Belll.eCTBa o6'b!lCH!lCT npHMeHcHHe ec D..'I!I OllHCTKH HC4JT!lHbIX npOD.YKTOB.

9HCprIIlIHOC D.ct!CTBHe Ha MCTa.1lJllol 06'b!lcH!leT nplfMcHeHHc cepHof:t KIIC.'IOTbI

npH nO,lYlieHIIH ee co.'Iet! H T. .LJ..

CCpHa!l KHC.1IOTa 3aHHMaCT nepBOC MeCTO B OCHOBHoii XHMH'IeCKOii

npOMblwneHHOCTH, T. e. npOMloIWJlCHHOCTH, KOTopaH Bo06ll1.e HC Bblpa6a-
TbIBaeT npCD.MCTOB HenOCpe.LI.CTBCHHoro WHpOKoro nOTpe6J1CHH!I, a npOH3-

BOD.HT nO/lynpoiJYKmbt, npHMCH!leMlolC .LJ.aJlec B npOH3BOD.CTBC D.pymx npo-

D.YKTOB HJlH !lB.1I!lIOlll.lleCH XHMlillCCKHMH MaTeplia.1laMH, HMCIOlll.HMII [<al<o -

HH6yD.lo .LI.a.1lbHet!IlICC npHMeHCHHC.

KpOMC npOH3BO.LI.CTBa ccpHoR KHC.1IOTlol, K OCHOBHOf:t XHMlIlICCKOR npo-
MloIW,1CHIIOCTI1 OTHOC!lTC!I npOH3BOD.CTBa D.pymx KI1C.1IOT, OCHOBaHHt!, CO.1lcR,

MHHCpaJlbHlolX YD.o6pcHHt:I. Bcc 3TH npOD.YKTlol !lB.'HIIOTCSI cpedCm8a.Mll npOll3-
8oiJcm8a, a HC npOD.YKTaMH nOTpe6.11eHH!I, B npOTHBonO,10mHOCTlo TaKIIM

npOD.YKTaM XHMlIlIeC]wlt npOMbILUJICHHOCTH, KaK pC3HHa, IICKYCCTBCHHOC BO-

J10KHO, CTCK.1IO, mHpOBloIC Belll.CCTBa, Mbin0, CnlllIl<H, ,1eKapCTBa liT. .LI..

B nepHOD. COLl,Ha.1lHCTHlieCKoro CTpOHTC.'IloCTBa, IfIlD.YCTpHaJlH3all.IIH CC.llo-

CKoro X03S1t!CTBa H MOlll.HOrO pa3BHTH!I BccR npOMbIllIJlCHHOCTH ot:HOBHaSi XH-

MHlICCKa!l npOMbIWJleHHOCTlo HrpaCT B CCCP oc060 BamHYIO pO.'Ilo. 9TO

6bJ.1IO nOD.lICpKHYTO B nOCTaHOB.1ICHHII XVII napTKoH4JcpeHll.HH. OmocHTc,1loHO
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XHMH'IeCKOfi npOMblW,1eHHOCTH B nOCTaHOBneHHH CI<a3aHO: "... nOnHOCTblO

nMKBH.lIJipOBaTb OTCTaBaHHH 01' TeMnOB pa3BHHIli Hapo.n:Horo X0311RcTBa

B IJ,enOM. Oc060e BHHMaHHe 06paHITb Ha pa3BHTHe OCHOBHO!t XHMHH H,

npe}l{.n:e Bcero, Ha npOH3Bo.n:CTBO y.n:06peHHfi, .n:1I11 '1ero 06eCne'lHTb nepe-

060py.n:OBaHHe 3aBo.n:OB H BceMepHoe pa3BepTbIBaHHe HOBoro CTpOHTe,1bCTBa".
Y)Ke B nepBOfi nIlTH,1eTKe 6bIJTH .n:OCTHrHYTbl rpOMa.n:HbIe 'ycnexlI, It

TOBapH C l' a 11 H H, no.n:Bo.n:H HTorn nepBotl mITHneTKH, Mor CKa3aTb:

"Y Hac. He 6h1JIO cepbe3Hoi! H COBpeMeHHoR XHMH'IeCIWn npOMhlwneHHOCTIf.
Y Hac OHa eCTb Tenepb".

OCHOBHaH XHMI1'IeCKali npOMbIllJ.1eHHOCTb BO BTOpOM nHTlIlIeTHH BbIwna

B nepnYIO wepeHry Be.n:Y HX OTp'acnei! COIJ,HanHCTH'IeCKoro X03I1nCTBa.

TIoKa3aTeJ1eM pa3BHTHH OCHOBHOn XHMHlieCKofi npOMbIwneHHOCTH HBnlleTCSI

YBeJlHlleHHe npOH3Bo.n:CTBa cepHOn KHCJIOTbi.

OT 121 000 m rOllOBoro rrpoH3DoJJ:cTBa crpnoH KHC.10TbI D l\apCKOH POCCHII
n 1913 r. Mbi llOUI.111 ltO 495000 m B Kouue nepBoH nHTH.ijeTKM H llO 1208000 m
D 1936 r.

POCT CepHOI<Hc.10THOR npOMbIIll,1eHHOCTIf .n:OJI)«eH He TonbI<O 06eCne'lHTb

npOH3Bo.n:CTBO MHHepaJIbHbIX y.n:06peHHfi H Ha.n:06HOCTH Bcex .n:pyrHx BH.n:OB

npOMbIwneHHOCTM, fIOTpe6nSIIO HXcepHYIO KHCJIOTY, HO TaK)Ke H npOH3BO.n:-

CTBO B3pbIB'IaTbIX Be eCTB,06ycnOBm1BalO "X60eBYlO MO bHawero COlO3a

H rOTOBHOCTb ero BO BCHKYIO MHHYTY OTpa3H1'b nOCHraTellbCTBa Bpa)K.n:e6HbIX
HaM HMnepHanHCTMlIeCKHX rocy.n:apCTB.

CepHaH KHcn01'a Bo06 e HBJIlleTCH O.n:HHM H3 Ba)KHenWHX npo.n:YKTOB
B XHMH3allHH npOMbIIll.'1CIIIIOCTH CCCP.

XU.M1l3all,llR - 31'0 BHe.n:pem:e XHMHli Ii XHMH'IeCKHX Me1'o.n:OB B pa3JII1'I-

IIbIe OTpaCJIH npO ilbIIllJIeHHOCTH H lIapo.n:Horo X03Hi\cTBa. XHMHH MO)KeT

II .n:O,1)KHa Hrpa1'b l<pynHethuyIO pO,'1b B IJ,eJIOM pll.lI.e npOH3B0.l1CTB.
XHMHII pa3pa6aTbiBae1' cnoc06bI npHMeHeHHH H08blX 8lla08 CblpbH, KaI<,

HanpAMep, anaTli1'bI KonbCKoro nO,1YOCTpOBa, nepepa6aTbIBaeMbIe Ha Mlme-

paJIbHble Y.lI.06peHHII, THTaHO-MarHeTHTbI YpaJIa, KOTopbIe pallbwe He npHMe-
HHJIHCb H H3 KOTOpbIX Tenepb nonY'lalOT )Ke.1e30 H lleHHbIe 3/leMeHTbI-

TlnaH, BaHa.n:Hfi M T. .n:.

CllHmemU'feClCaH Xlt.ltllH .n:ana llenblA pll.n: H08blX .Mamepllal108, KaK

I1CKYCCTBeHHoe BO,'101<HO, CHHTe1'I14eCKHn KaYlfYK, nonY'IaeMbIi! 113 cnHpT3,

I1CKYCC1'BeHHbIe KpaCH1'e,'1H .n:ml TKaHen, npeBocxo.n:SlI.l':He pa3Hoo6pa3HeM
H IIpKOCTblO IJ,Be1'OB eC1'eCTBellHbIe paC1'HTenbHbIe KPaCKH, TBep.n:ble )KHPbI,

nOJIY4aeMbIe H3 MeHee IJ,eHHbIX paC1'H1'eJlbHbIX Macen.

I1CKYCCTBeHHO nOJlYlfaeMbie n,1QCmll'teClClle MaCCbl, KaK lleJIJI)'JIOH.n:, 6al{e 

nM1' M ltpyrHe, C ycnexoM 3aMeIlllIOT IJ,eHHbIe npHpo.n:HbIe MaTepManbI H .n:a)Ke

BO MHOI'HX CJIY4allX
- MeTaJIJIbI.

XMMMII .n:ana IJ,eJIhIn pll.n: caMhiX pa3Hoo6pa3HhIX cnAa808 Me1'aJ1nOB,

OTnM4alOIllMXCSI lleHHbIMH KalleCTBaMH, KaK CBepXTBep.QbIe cn,UBbi (npli nOMO H
I<OTOpbIX MO)KIIO 06pa6aTbIBaTb caMble TBep.lI.ble copTa CTanH), Hep)KaBelO aH

CTa.'1b, KMC,101'oynopHbIe M )KapoynopllbIe cnnaBbI H T. .n:. XHMHII BblpaOaT!.I-
BaeT pa311006pa3HbIe Habt .n:nSl 60pb6bI C Bpe.n: lTe,'1SIMH CeJIbCKOrO X0311 CTBa,

HCTpe6JIIIBWHMI1 paHbIlie npo.n:YKTbl cenbCKoro X03HHc1'Ba Ha MHorne MHmmOHbI

py6nefi e)Kero.n:HO.

B npHMeHeHHHX XHMIUI Mbi nOJIYlJaeM HOBbie Me1'o.n:bI yrJ1YOJleHHII Ii pac-

wHpeHHSI B03.n:e C1'BHII lJenOBeK8 Ha npHpo.n:y. XHMlill, TaKIIM 06pa30M, OKa-

3bIBaeT ozpo.!tHoe 8/1llRHlle Ha pa38llmlte npOll38001tffieAbHbtX Cllll cmpa1-lbt.
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nO.n: BJ1HHlllieM .n:OCni>KeIlH XHMHH pat l(OHaI1ll311pYlOmCfl H BH.n:OH3MC-

H\IIOTCH ue,1bIe OTpaC,lli npOH3BO.n:CTB, HanpHMep npOH3BO.n:CTBO TKallef;!

EI CBH3H. C Bblpa60TlWA liCKYCCTBeHifOro BO,10Klla, MaIlIHHOCTpoellHe I:' CBH3H

C HOBblMH copTaMH nKa'leCTBeH.HblX" CTaJ1elt H HOBblMH CnJIaBaMli H T. It.

n09TOMY H B0311HK Bonpoc 0 Bce 60J1bIlIeM II 60J1bIlIeM BHe.n:peHHH

.n:OCTH>KeHHA XHMIHI BO Bce npOH3Bo.n:CTBa, 0 XIl.tIttl3a t/unpoAtbtullleHHocmlt
It cellbCKOZO X03fliicm8a.

12. KOM6u"upOBaHue npOU3BO.ll.CTB. XHMHH lirpaeT Ba>KHYIO pOJ1b
B Bonpoce 06 YTH,1H3aLliHi omxooo8 It om6poco8 npoH3Bo.n:CTB. XIfMHH Haxo-

.n:HT HM Bce HOBbie Ii HOBbie npHMeHeHHH.
O'leHb '1aCTO TO, '11'0 paHbille C'IHTaJIOCb OT6poCOM, .n:eJ1aeTCH ueHHet1I1IHM

MaTepliaJIOM. TaK 6b1JIO, HanpHMep, Kor.n:a-TO C KaMeHHoyrOJIbHO CM0J10tl,
KOTOPYIO BblB03Hmi C 3aBo.n:a H BbI6paCbIBa,1H. Tenepb >Ke OHa HBJ1S1eTCH

He3aMeHHMblM MaTepHaJIOM .n:JIH npOH3BOACTBa rpOMa.n:Horo '1HCJIa pa3Ho06-
pa3HblX KaMeHHoyrOJ1bHblX KpaCHTeJIeA, B3pb1B'IaTb1X Bell{eCTB, JIeI<apC-fBen-
IIblX Bell{eCTB H T. .n:.

OmXOObl Atemall/108 HcnOJIb3YIOTCH JJ.J1H nO;1Y'IeHHH co,1eA.

1-13 UlllaK08 .n:OMeHHbIX rre'lef;i Tenepb rOTOBHT XOpOIlIHf;i ueMeHT.

113 ozapKOfJ cepHOKMCJ10THbIX 3aBO.n:OB H3BJIeKalOT Me.n:b H .n:PYrHe UeH-

HbIe MeTaJIJ1bI. KpoMe Toro, orapKII MorYT CJ1Y>KHTb AnH BbinJIaBKH 'lyrYI-Ia.
B CBOIO O'lepe.n:b, .n:JISI npOIf3Bo.n:CTBa caMof;i cepHof;i KHCJIOTbi MorYT

6b1Tb HCnOJIb30BaHbI omXOObl opyuzx npOt/3800cm8. TaK, npH BbII1,1aBKe

MeD:H, IJ,HHJ<a, CBHHUa 06bl'lHO nO,1b3YIOTCSI pa3,1H'IHbIMH cepHHCTblMH COeD:lf-

HeIlIHIMH, I<aK lIIe.n:HblA KOJ1'1e.n:aH Cu S.Fe S3'UHHKOBaSi 06MaHKa ZnS II .n:py-

rIle. 3TH coe.a.HHeHHSI rro.n:BepralOTCSI npe.n:Bapwre.1bHOMY 06>KHry npH .!lOcTyne

B03.n:yxa, rrpH'IeM nOJ1Y'lalOTCH OKHCeJ1 MeTaJI,13 H cepHHcTbllt ra3 SO .Ha-
npHMep:

2ZnS + 30 = 2ZnO + 2S0 .

MeTa.1,1yprH'IeCI<He 3aBo.n:bI .n:0.1roe BpeMSI BbII1YCKa.111 no.1Y'faIOUU!ficSi
cepHHCTblf;i ra3 Ha B03JlYX, H OH OTpaBJI5I.1I OKpY>KalOll{YIO lIIeCTHOCTb. Ha

60,1bIlIHX npOCTpaHCTBax BOKpyr 3aBOJJ.OB rH6.'Ia BCII paCTHTe.1bHOCTb.
B HaCTOHll{ee BpeMH 91'01' ra3 llC1l0llb3yemcfl all!! nOIlY'ieHllfl cepHOlt

Kllc.10mlJt. 31'0 HC TO.1hKO cnacaeT OKpeCT!IOCTH 3aBo.n:OB 01' OTpaBJIeHHSI

cepHHCTblM ra30M, HO npe;:ICTaBJISIeT orpOMHYIO BblrOllY. TaK, H3 o.n:HoA TOBHbI

OTHOCHTeJ1bHO 60raToro Me.n:blO KOJ1'1e.n:aHa, C co.n:ep>KaHHeM 2,5% Me.n:H

II 45% cepbI, rrOJ1Y'IaeTcSl OK0J10 22 KZ Me.n:H II OK0J10 1,25 m CCpHO"
1m C.'IOTbl.

3a nOCJIe.n:HHe rO.il.bl y Hac YCTaHOBJIeHO HeCKOJ1bKO 3aBo.n:OB CCpHOti
Imc.'IOTbl, pa60TalOll{HX Ha OTXO.n:Ull{HX ra3ax MCTaJIJ1yprH'IecKHX ne'lef;i,
Ii CTpOHTCII pH.n: HOBblX 3aBo.n:OB.

nOMliMO Toro, 60JIbiliOe 1<O.1H'IeCTBO CblpbH, ro.n:lloro .n:,lSl nOJIY'IeIlHH
cepHHCToro ra3a, rrO,lY'laeTCII rrpH TaK Ha3b1BaeMOM npeosapumellbHO.M
060zall eHlm cepHHCTblX py.n:, T. e. npH OT.n:e,1eHHH 01' py.n:bI rrOCTopOHHHX,
n rrYCTbIX" nopo)!. 060rall{eHHeM rrOJ1Y'laeTCSI 60J1ee KOHuellTpHpOBaHHaSi
PYl1a, co.n:ep>Kall{aSi HBor.n:a .n:o 75%

MeTaJIJIa, BMeCTO HeCKO,lbKHX npoueHTOB
B rrepBOHa'laJ1bHott: He060rall{eHHOf;i py.n:e, '11'0 3H3'1HTeJ1bHO 06JIer'laeT
H y.n:eIlIeBJIlleT rrJIaBKY.

060rall{eHHe Tenepb rrpoH3Bo.n:HTCSI rrpH rrOMomH HOBoro, Bblpa60TaHHOl'O
3a nOCJIe.n:HHe 15 JIeT, cnoc06a !fJJIOTau.HH.
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rt>/lOmall,llll OCHOB3H3 H3 Cne.ll,YlOllI.HX HBneHHHX. Pa3J1H'IHbIe TBep.ll,bIe

Eelll.eCTBa 06J13.l1,a1OT pa3J1H'IHott CnOC06I10CTblO CMa'IHBaTbCH >lUI.lI,KOCTHMH.

O.ll,I1If, HanpHMep, XOpOllO CMa'IHBaIOTCH BO.ll,OU, ltPyrHe':::"" MaCJlOM. He60Jlb-

llaH KpynHHKa Belll.eCTBa, nOKpbITa!I nJleHKott M3CJla, MO>KeT, 6Y.ll,Y'IH TH>KeJlee

BO.u.bl, nJl3BaTb Ha BO.ll,e. 3TO JlerKO MO>KHO Ha6J1Io.ll,aTb Ha C,le.ll,YIOlll.eM
OnbITe. ECJlIf TOHI{YIO HrJlY nOKpbITb TOHKliM CJlOeM >KHpa (.lI,JlII 'Iero ee

.lI,OCT3TO'IHO nOTepeTb 0 BOJlOCbI) Ii OCTOpO>KHO onYCTHTI. Ha nOBepXHOCTI.
BO.ll,I.I, TO Hr,la He TOHeT.

OKaaaJlOCI., 'ITO npHpO.1UII.Ie cepHHCTI.le MeTa,lJ1I.I 06JI3.l1,alOT cnoc06HOCTI.lO
XOpOllO CMa'IHBaTbCII MaC-10M, HO nJloxo CMa'IIfBaTI.CH BO.ll,Otl, H H3060pOT,
nycTaH nopOA3, COnpOBO>K.lI,alOllI.aH cepHliCTI.Ie PY.ll,I.I, XOpOIlJO Ola'lHBaeTCSI

BO.ll,Oti, HO nJIOXO CMa'IHBaeTCH MaCJlOM. n03TOMY, eCJlH PYAY H3 le.'1b'IHTb

B MeJlKlilt nopOllOK, CMellaTI. C He60JlI.llHM KOJlH'IeCTBOM M3CJla H B360.'lT3Tb

C BO.ll,OU, TO py.na, CMO'IeHHaH 1\IaCJlOM, BCnJlI.IBaeT, a nYCTall nopO.ll,a TOHeT.

B 3TOT cnoc06 6bIJI BBe.aeH pH.lI, YCOBeplleHCTBOB3HHtt. ECJlH K BO.ll,e,
B KOTOpOtt pa360JlTaH CMO'leHHI.IfI: MaCJl01\l nopOllOK PY.lI,bI, npH6aBHTb Belll.e-

CTBa, cnoc06Horo 06pa30BaTb C BO.ll,ofi neHY, HanpUMep COCHOBoro M3cna,
H npO.ll,YBaTb 'Iepe3 CMeCI. BQ3.l1,YX, TO BMeCTe C 06pa3YIOllI.HMHCH nY3I.IpI.KaMH
neHI.I nO.ll,HliMaeTCH PY.lI,a, CMO'leHHaH MaC,10M, a nYCTaH nopO.ll,a He nO.ll,HH-

MaeTCH. 3TliM YBeJlH'IHBaeTCH BI.IXO.ll, PY.lI,bI.

nO.ll,6HpaH pa3J1H'IHbIe MaCJla H .lI,PynIe nO.ll,06HI.Ie Belll.eCTBa, npn63BnHH
K Bo.ne pa3J1H'IHI.Ie XIfMH'IeCKHe COe.ll,HHeHHH, MO>KHO .lI,06HTbCH .aa)J{e TOro,
'ITO O.ll,HH cepHHCTI.Ie COeltHHeHIfH, CO.ll,ep>Kalll.HeCH B PY.lI,e, 6YJ1.YT .'1Y'IlUe
CMa'IHBaTI.CH, 'leM .lI,PYrIfe. TaKIfM 06p330M 1\I0>KHO OT.nenHTI., HanpHMep, Me.ll,IIY;O
HJJH CBHHllOBYIO PYlty OT npHMellaHHoro K Hett >KeiIe3HOro KOJl'le.ll,3Ha.

nOnHOrO OT.lI,e,leHIfH, O.ll,HaKO, .lI,06liTbCSI He y.naeTCH, If '1aCTI. HY>KHbIX
cepIIHCTI.IX COe.ll,liHeHHtt OCTaeTCH C nYCTott nopo.aoU. 060ralll.eHHaH PY.lI,a
HOCHT B TeXHHKe Ha3BaHlie KOHlJ,eHTpaT, a OCTaBlla!ICII Macca npmleceH-
XBOCTI.I.

I1TaK, B XBOCTaX BCer.ll,a CO.ll,ep>KIfTCH HeKOTopoe KOnH'IeCTBO cepHHcTbIX
coe.aHHeIIHtt: 'IaCTI.IO PY.lI,bI, '1aCTI.IO OT.lI,e,leHHoro cepHoro KOn'le.ll,aHa. TaKHe

XBOCTI.I npH 06>KliraHHli MorYT .lI,aBaTb 3Ha'IHTeJlI.HI.Ie KOJlH'IeCTBaCepHlicToro

ra3a, H HX B HaCTOHllI.ee BpeMH Y Hac HCnOJlb3y'IOT Ha HeCKonI.KHX 3aBO.ll,3X

.lI,JlH nOJlY'IeHHH cepHoli KHCJlOTI.I. 3TO COBeplleHIIO HOBI.IIi HCTO'lHHK CI.IpbH

.lI,JlI! npOH3BO.QCTBa cepHoli KHC.'10TI.I, c6eperalOIJ!HM HallIl 3anaCbI Ko.'1'le.aaHOB.

MI.I 3.l1,eCI. BCTpC'I3eMCH He TonI.KO C O'leHb HPKHM npHMepOM HcnO.'1L30-

BaHHH OTXO.ll,OB npOH3BO.ll,CTBa .lI,JlH .nPyroro npOH3Bo.nCTBa, HO Ii C TeM, K3K

MO>KHO pallHOHaJlH3lipOBaTI. H Y.lI,eWeBJlHTI. pa3J1If'lHI.Ie npOH3BO.ll,CTBa, KOM6H-

HHPYH HX Me)J{.lI,Y c06ott. B .lI.3HHOM CJlY'I3e MbI liMeeM npliMep KOMOHHaTa

H3 MCTa,lJ1yprIf'leCKOrO 33BO.ll,a II 'IHCTO XHMH'IeCKOrO cepHOKliCJlOTHOrO
3aBO.ll,a.

TaJwe KO.M6llHUp08aT-tlle npoll38oiJcm8 HMeeT KO,10CCaJlbHOe 3KOHOMH'Ie-

CKoe 3Ha'leHHe, H B HaCTOHllI.ee BpeMSI npH nJIaHHpOBaHHH npOMI.lllJleHHOCTH

B CCCP BCer.ll,a CT3p31OTCH C03.u.3B3Tb He npOCTO 3aBO.ll,I.l, a KOM6HHaTI.I.

Il.'1H ,noro npH COllHaJlHCTH'IeCKOM CTpoe OTKpI.IBalOTCH rpOMa.ll,Hble B03MO)J(H0-

cnl, COBeplleHHO He.ll.OcTynHbIe K3nHTaJJliCTH'IeCKHM CTpaHaM, r.ll.C KOM6IfHH-

pOBaHHe npOH3BO.ll,CTB CTaJlKHBaeTCH C '1aCTHI.IMH liHTepecaMH KamlTaJIHCTOB.

C KOM6I1HaTaMH MI.I elll.e BCTpenlMCII .lI,aJlbwe.

13. CXOJl.CTBO cepbl C KHCJIOpOJl.OM H C Jl.pyrHMH SJleMeHTaMH.

ECJlH conOCTaBHTI. XHMH'IeCKHe cBoficTBa cepbI C XIfMH'IeCKIIMH CBOtiCTIJ3MH
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ImCJJOpO.lla, TO HCTPY.llHO nO.llMeTliTb Me)f(JJ.Y 9TI1MI1 9JJeMeHTaMli XliMI1'1eCKOe

CXO.llCTBO.

1. Cepa, KaK 11 KI1CJJOpOn;, oOJIa.ll.aeT cnocooHoeTblO 06pa30BaTb B CBO-

60.ll.HOM COCTORHHI1 pa3JJH'IHMe aJJJIOTpOnHMe BI1.l1.0H3MeHeHHR.

2. CocTaB BOltopO.ll.HOrO coen;I1HeHI1R cepbl H2S CXO.ll.eH C COCTaBOM BO.ll.O-

pO,!lHOrO COeltliHeHI1R KHCJIOpO.ll.a H20. BoiI.opo.ll. ilon;M 3aMelllaeTcR MeTa!l-

JIaMI1 C 06pa30BaHHeM OKHCJIOB 11 rHn;paTOB OKHCJJOB. BO.ll.opon; CepOBO.ll.O-
,pon;a TaKiKe MO)f(eT 3aMelllaTbcR MeTaJJJIaMH C 06pa OBaHHeMrH.lI.pOCOJIe!1
H HOpMaJIbHMX cOJIeA

H2S + NaOH=NaHS + H,.o
H

2S+KOH =KHS +H20
H

2S+ Mg =MgS +H2 H T. n;.

3. CocTaB .lI.PYrHX cep;HlCTMX COe.ll.HHeHHA TaK)f(e 60JIbWelO '1aCTblO CKO.ll.ell

C COCTaBOM COOTBeTCTBYlOlllHX KHCJIOpO.ll.HMX COe.ll.HHeHHA:

OKliCH HaTpIUI. . Na20 COOTBeTcTByeT Na2S - cepHHCTMA HaTpHA
E.lI.KOMY HaTpy . . NaOH NaHS - rH.lI.pOCepHHCTbIA HaT'iJHii
OKHCH IJ.HHKa. .. ZnO ZnS - cepHHCTblA IJ.HHK

DRTHOKliCH CypbMbI . Sb205
Sb2S5

-

nRTHcepHHCTaR cypbMa

YrJIeKHCJIOMY ra3Y. . CO2 CS2
-

cepoyr.'Iepo.ll.

ECTb ellle .lI.Ba 9JIeMeHTa, CXOn;HMe C cepofi H C KHCJIOpOn;OM: cellelt Se

(aTOMHblA Bec 79) H me/lIlYP Te (aToMHMA Bec 127,6). OHH TaK>Ke 06pa3YlO"r
:aJl,rlOTpOflitbIe BI1.l1.0H3MeHeHHR, C BO.ll.OpOn;OM .lI.alOT ra3006pa3Hble COe.ll.HHeHHR:

H2Se
- CeJIeHHCTblA BO.ll.OpOn; H H2Te

- TeJIJIypHcTMA BOltOpO.ll.. 11 TOT H .lI.PY-
rofi 06JIa.ll.alOT OTBpaTHTeJIbHblM 3anaXOM H R.lI.OBHTbI. PaCTBopM HX B BO.ll.e-

KHCJIOTbI, KOTOpbIM COOTBeTCTBYlOT COJIH - CeJIeHHCTble H TenJIypHCTble

MeTaJJJlbI.

C KHCJIOpOn;OM CeJJeH H TeJlJIYP .lI.alOT aHrH.lI.pH.lI.bI SeOIl
H Te02 , KOTOpbIM

",COOTBeTCTBYIOT CeJIeHHCTaR H TeJIJIypHCTaR KHCJJOTM HIiSeOa H H2TeOs,

CXO.ll.Hble no COCTaBY C cepHHCToA KHCJlOTOA. 113BecTHbi TaK)f(e CeJJeHOBaSI

KHCJIOTa H2SeO( H TeJIJIYPOBaR KHCJIOTa H2TeO(, CXO.ll.Hble no COCTaBY

,(; 'cepHoA KHCJJOTOii (COOTBeTCTBeHHMH aHrH.lI.pHlt nOJIY'IeH TOJIbKO n;JISI

 ypa).
'"'!1.nR" Beex, 9THX KHCJIOT H3BeCTHbi COJIH.

.KHj:nopO.ll., cepa, CeJIeH 11 TeJIJIYP COCTaBJIRIOT, non;06HO raJIoreiiaM,

zpynny CXOOltblX a./le.JteltmOB.

/"  aJIeMeHTbIrpynnbl KHCJIOpO.ll.a 11 rpynnbl raJIOreHOB HMelOT Me)f(.lI.Y COOOlO

 ifeKOmqpoecxoacmBO:COe.ll.HHRRCb C BOn;OpOltOM, H Te 11 .lI.Pyrne 06pa3YIOT
:1eUC/lOmbl.,'- HX KHCJIOpOn;Hble COe.ll.HHeHHR - altZUOpUObl lCllCllom; Bce OHH

,":Henocpe CTBeHH0"COC.ll.HHRlOTCR C MeTaJIJJaMH, 06pa3YR COIlU.

Ho B TO me BpeMR Me>KllY rpynnoA raJIOreHOB 11 rpynnofi KHCJJOpO.l1a'
r'8t,Tb 11 cyw,ectnBeHHble pa3Ilu'tun: 9J1eMeHTbI rpynnbl KHCnOpO.ll.a B B0.l10pO.ll-
'-HblXCO JUlHeHMIIX)lBYBaneHTHbi (H20 H HilS), raJlOreHbJ me- O.l1HOBaJleHTHbI

(HCI).
CepOBO.llOpO.ll HilS 11 n;pyrHe BO.llOpO.ll.Hble" COe.llHHeHHR rpynnbl KHCJIO-

pon;a - cnaoble KHcnoTbI, ranoreHOBO.ll.OpO.ll.Hble KHcnOT1.. (KaK HCI), Haooo-

:POT, -eHJlbHble KHenOTbI. Cyw.eeTBeHHble pa3J111'1I1R HaOJllO.lI.alOTCR TaKme

; B KHeJlOpO.llHblX coeAMHeHHRx H B eOJlRX 9THX )lBYX rpynn 9J1eMeiifOB.
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CJle.nyeT OTMeTHTb, '1TO B3aHMHOe. CXO.nCTBO 3J1eMeHTOB rpynnbI KHCJlO-

po.na MCHee Slpl<O BbIpa>KeHO, '!eM 3J1eMeHTOB rpynnbI raJlOreHOB.

BOI1POCbI JlJ15I I10BTOPEHH5I.

1. KaKHe aJlJlOTpOnHbIe BMltOH3MellellMR cepbl Bbi 3HaeTe II '1CM OIlM pa3JIH.
'1alOTcn? KOTopoe H3 BM.llOM3MeHCHHH CCpbl caMoe ycroJ:l'lHBoei'

2. 4TO TaKoe DO.1HMOpcpM3M?
3. Tlepe'lHCJlHTe Bam:I1ciiwHe MecTopom:.lleHHR cepbl.
4. KaK nOJIY'laeTcR cepHMcTbIA BOltOpOlt? HanMwHTe paBeIlcTBo pcaKl\I1M.
5. KaKoBbi cpH3HllccKHe H XHMH'IeCKHe cBoAcTBa CepOBOltOpOlta?
6. KaK nOJIY'lacTcII cepHMcTbIH ra3 H KaKOBbi ero CBollcTBa?
7. KaKHe oc06eHHocTH HMeeT cepHHcTaR KHCJlOTa?

.

8. KaI{ nOJIY'IaeTCR cepHbIH aHrHltpHlt H KaKOBbi ero cBol1cTBa?
9. KaKHc cBoAcTBa HMceT cepHan KHCJlOn? HanHwIITe ..paBcHcTBO peaKl\MH

KOlIueHTpHpoBalInofi cepHoH KHCJIOTbi C MeltblO.
10. I1epe'lHCJIHTe B'am:HdlwHC npHMeHeHHJI cepHoA KHCJIOTbi.
11. 4TO CJlym:HT peaKTHBOM )fa cepHYIO KHCJlOTY H ee COJIH?
12. KaKHc cnoc06b1 npOH3BOltCTBa .cepHoA KHCJIOTbi Bbi 3HaeTe? OnHwHTc CXCMbI

npoueccOB. HanMwMTe p8BCIIcma peaKUHH.
13. KaKHC CbJpbIe MaTcpHa. bI Hym:llb1 ltJlJl npOH3BOltCTBa ceplloA KHCJlOTbI no

KOHTaKTIIOMY H no KaMepIlOMY cnoc06aM?
14. B '1CM 3aK,11O'I810TCJI npHHl\Hnbl npoHmoToKa H Ten.1006Mcna?
15. 4TO Ha3bJBaeTCJI OCIIOBHOH XHMH'ICCKOi'i I1pOMbIWJlCHIIOCTbIO H K8KOBbi nep-

cneKTHBbI ee pa3BHTHJI B CCCP? 4TO T.aKoe XHMH3al\HII?
16. YKam:HTe Bam:HeHwHc npHMeHeHHJI cepbl.
17. KaKoe 3Ha'lelIHC HMelOT KOM6HHaTbi B XHMH'IeCKOH npoMbIw. elllIocTM? I1pH

K8KHX TOJIbKO YCJIOBHJlX B03MOm:HO WHpOKoe KOM6HHHpoBaHHe npOH3BO.llCTB?
18. Ha30BHTe 9J1eMeIITbI, CXO.llHble C CCpOH, H nepe'lHCJlHTe HI( CBoHcTBa.
19. CpaBHH'Te rpynny KHCJlOp01l8 C rpYIlnoH raJIOreHOB.

20. CKOJIbKO 'TOHH cepnoro KOJI'Ieltalla I1ym:I1o 06m:C'Ib It.1R I10JIY'leIlHII 392 m

6C3BOltHOH ceplioH KHCiIOTbI?

XIV. A30T.

MbI Y>Ke 3HaeM, '1TO a30T BCTpe'!aeTcSI B npHpO,ll.e B CBo6o,ll.HOM COCTOSl-

HHH. OH COCTaBJISIeT no 06'beMY OKOJlO "/6 B03,l1.yxa. Ho, nOMHMO TOro,
a30T BCTpe'laeTCSI H .B CBSl3aHHOM BH,lI.e", T. e. B BH,lI.e XHMH'IeCKHX coe.nH-

HeHHJ:!. Ba>KHeAwHl'(IH H3 HHX SlBJlSlIOTCSI COJili a30THoJ:! KHCJlOTbI, Hmi TaK

Ha3bIBaeMbIe CeJlHTpbI: a30THOKaJlHeBaSi COJIb KNOa, a30THoHaTpHeBali NaNOa ,

HJlH . '1HJlHJ:!CKali CeJlHTpa", 60JlbWHe 3a.'1e>KH KOTOpOJ:! HaXO.lI.SlTCSI B IO>KHolt

AMepHKc, B 4HJlH, a30THOKaJlbllJleBaSJ COJIb Ca(NOa)2' Bce 9TH COJIH 06bI4HO

co.nep>KaTCSI B 60JlbWeM I:IJ1H MeHbweM KOJlH'IeCTBe B no'l8e. KpOMe Toro,

a30T BXO,ll.HT B COCTaB MHorHX Bew.eCTB paCHITeJlbHOrO H >KHBOTHOro npo-

HcxO)J{,lI.eHHSJ (opraHH'IeCKHX Bew.eCTB), rJlaBHbIM 06pa30M, TaK Ha3bIBaeMbiX

6eJlKOB.

1. CBoAcTBa 330Ta Hero 3Ha'leHHe .l{JISI paCTeHHA H }l{HBOTRblX.

A30T KaK npOCToe BeIl{eCTBO - ra3 6e3 lI.BeTa, 6e3 BKyca H 6e3 3anaxa.

OH HeMHoro J1er4e B03,l1.yxa. B BO.ne paCTBoplieTCH B HH4TO>KHbIX KOJlH-

'1eCTBax.

OltHH i1HTp D03.llyxa npH 1I0pMa.1hHblX YC.10BHIIX BeCHT OKOJlO 1,29 Z, Ol{HU

mnp a30Ta - OKOJIO 1,25 Z.

B 100 CM
s

BOltbi npH 20° H HOpMaJIbHOM ltaB. eHlmpacTBoplieTcII 1,7 c.1t
3
a30Ta.

Ha3BaHHe .a30T" npOHCXOltHT OT rpe'leCKOrO CJIona .a30Toc", '1TO 03Ha<:aeT

_He npHrOltHbIH .llilll m:H3HH". 3TO Ha3BaHHe ltaHO 6uJlO JI a BY a 3 b e BCJIellCTBHe

TOro, '1TO lI{HBOTHble, nOMCllJ,eHHble B aTMoccpepy a30Ta, 6b1CTpO YMHpaJIH. J1aTHHcKoe
Ha3BaHHe a30Ta .HHTporeHHYM" 03l1a'laeT .06pa3YJOllJ,HH CeJlHTpbl". Bo IJIpalIUY3CKHX
KHHrax B 1JI0pMYJIaX BMeCTO 3HaKa 330Ta N '1aCTO nplllllelIlllOT 3HaK Az.

178



A30T -- He06xo.1l.HMaH COCTaBHaH lJaCTb >KHBbIX opraHH3MOB KaK paCTH-

TeJIbHblX, 1aK H >KHBOTHblX: OH BXO.1l.HT, KaK Y>Ke CI(a3aHO, B COCTaB 6eJIKO-

BbiX Belll.eCTB, CO.1l.ep>Kalll.HXCH B Ka>K.1I.otl >KHBOtl KJIeTKe. O.LtHaKO, HeCMOTpH
H3 TO, 'ITa B 3TMoc(jJepe HMeeTCH HeHClJepnaeMbltl 3anac 330Ta, 60I/bUtllH--

cm80 :JICU80mH-blX II pacmeHUU He .Mozym aCClI.MUl/llp08amb (YCBaHBaTb)

Henocpeacm8eHHO c806oaHbiU a30m U3 803ayxa. OHH MorYT aCCHMHJIlipOBaTb
TOJIbKO a30T CBH3aHHbltl, T. e. 330T B COe.1l.J.lHeHHHX, KOTopble Y>Ke B caMHX

opr3HH3Max nepepa6aTbIBalOTCH .1I.aJlee B 6eJlKO!!We 11 .1I.pYrHe a30THCTble

Belll.eCTBa.

3eJleHbie (XJIOpO(jJI1JIbHble) paCTeHHH 6epYT a30T TOJIbKO H3 nOlJBbl,

B KOTOpOtl a30T CO.1l.ep>KHTCH B BH.1I.e CeJIHTp: KNOs ' NaNOs, Ca(NOS)2'
ECJIH BblpaU(HBaTb pacTeHHH Ha nOlJBe, COBep-

weHHO JIHWeHHott COe.1l.HHeHHtI a30Ta, TO paCTeHHH

nOJIYlJalOTCH 1J3XJIbie 11 .1I.a>Ke COBceM nOrH6alOT,
HetMoTpH Ha CB060.1l.Hbitl .1I.OCTyn 330Ta B03.11.yxa.

Ha060pOT, npH6aBJIeHHe cemnpbl K nOlJBe,

CO.1l.ep>Kalll.etl MaJIO COe.1l.l1HeHHtI 330T3, BeCbMa

cnoc06CTByeT POCTY paCTeHI1t1.
}l{I1BOTHble He MorYT YCB3HBaTb a30T HI1 B

CB060.1l.HOM BH.1I.e, HI1 B BH.1I.C COJIetl. llJIR nHTaHHH

:JICl180mHblX He06xo.1l.HMa a30mucman nllll,a paCTH-

TeJIbHOrO H.IIH >KHBOTHoro npOHCXO>K.lleHHR. Cy-
llI.eCTBOBaHHe >KHBOTHOro MHpa, T3KHM 06pa30M,
Hepa3pblBHO CBR3aHO C CYllI.eCTBOBaHHeM paCTH-
TeJ/bHoro MHpa: paCTeHHR 6ePYT a30T H3 nOlJBbl,

>KHBOTHble - OT pacTeHHtI.
2. AMMHaK. A30T C BO.llOpO.1l.0M 06pa3yeT

HeCKOJIbKO COe.1l.HHeHHtI. Mbl OCTaHOBHM<:R H3 Ba)l{-

HetlweM COeltHHeHHH - aMMHaKe NHs.
B JIa60paTopHHx 3MMHaK nOJlYlJalOT H3 Hawamblpn, KpHCTaJIJIHlJeCKOro

BeU eCTBa,HMeIOlll.erO COCTaB NH C1,HarpeBaHHeM era C H3BeCTbIO Ca(OHh:

6

PHC. 147. I10IlYQeHHe
aMMHaKa.

2NH C1+ Ca(OHh = CaCI + 2NH3 + 2H 0.

AMMHaK- ra3, JIerlJe B03.11.yxa, c xapaKTepHblM pe3KHM 3anaXOM.

. Onblm. flpHroTOBbTe CMeCb HaIllaTblpH NH C1H rameHott H3BeCTH

Ga,(OHh B nopoIllKe. MO>KHO B3RTb npH6J1113HTeJIbHO JIO}l(KY HaIllaTbipR
H JIO>KKY cyxott raIlleHotl H3BecTH, HO J/YlJIlle B3RTb no Becy: B3BeCHTb

JlO>KKY HaIllaTblpH H 3aTeM no paBeHcTBY peaKlI.HH paCCIJHTaTb, CKOJIbKO

H3BeCTH B3RTb Ha .1I.aHHOe KOJ/HlJeCTBO HaIllaTblpH.

CMelllatlTe nOpOlllI<H B cTynKe HJlH, 3a HeHMeHHeM cTynKH, B (jJap(jJopo-
BOtl lJaIllKe JIO>KKOtl HJlH JIYQHHKOtl H 06paTHTe BHHMaHHe Ha H3.11.aBaeMbiit

CMeCblO pe3KHtI 3anax- 3TO 3anax aMMHaKa.

C06epHTe aMMHaK B np06HpKY. AMMHaK lJerlJe B03.11.yxa; n03ToMY ero

MO>KHO c06HpaTb, KaK BO.llOpO.ll, BblTeCHeHHeM B03.llyxa. llJIH 3Toro nOMeCTHTe

CMeCb B np06HpKY a, 3aKpotlTe ee np06KOtl C Tpy6KOtl, KaK Ha pHC. 147,
" YKpenHTe B 3a>KHMe lllTaTHBa TaK, lJT06bl .llOHblIllKO np06HpKH 6blJIO lJ'yTb
BblIlle OTBepCTHR (npH peaKlI.HH 06pa3yeTcR BO.lla, KOTopaR He .lI.OmKH-a

CTeKaTb H3 rOpRlJHe CTeHKH npo6npKH).
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Ha Tpy6KY Ha.n:eHbTe 6YMa>KKY, npOTKHYB B Heft OTBepCTHe, H 3aTeM

CYXYIO np06HpKY 6, KaK nOKa3aHO Ha pHcYHKe; 6YMa>KKa .n:OJl>KHa npHKpbl-

BaTb OTBepCTHe npo6HpKH. HarpeBaftTe CMeCb He CJlHllIKOM CHJlbHO.

J{or.n:a 3aMCTHTe no 3anaxy, 'ITO H3 np06HpKH BblXO.n:HT MHOro aMMHaKa,

Me.n:J\eHHO no.n:HHMHTe np06HpKY; He nepeBepTblBaSi ee, 3aTKHHTe naJlbu,eM
H nepeHeCHTe B 'IalliKY HJlH CTaKaH C BO.n:Oft, 'IT06bl Ha6J11o.n:aTb pacm8ope 
Hue a-lt.lfUaICa 8 8ode.

TIpH nOKa'lHBaHHH np06HpKH aMMHaK paCTBOp!leTCSI B BOile, H eCJllf

B np06HpKe He OCTaJlOCb B03ltyxa, TO Bo.n:a 3anonHSleT BCIO np06HpKY.
ECJlH np06HpKY He nOKa'lHBaTb, TO paCTBOpeHHe

H.n:eT MeltJleHHee. PaCTBOp aMMPlaKa B Bo.n:e J1er'le BO-

.n:bl, H BO.n:a C nOBepXHOCTH 6blCTpO HaCbl aeTCSIaMMHa-.

KOM, KOTOpblfl J1HllIb nOCTeneHHO pacnpOCTpaHSleTCSI

KHH3Y.
3aTKHHTe np06HpKY nOlt BO.n:Cft nanbu,eM, nepeBep-

HHTe H npH6aBbTe paCTBopa J1aKMyca. JIaIC.MYc CrtHeem. .

AM HaKBeCbMa XOpOlliO paCTBopSleTCSI B BO.n:e. Ou
3Ha'IHTeJlbHO 60Jlee paCTBopHM, 'IeM .n:a>Ke XJlOpHCTbllt
BO.n:OpO.n: (CTp. 120). TIpH 06blKHoBellHofi TeMnepaType
B O.n:HOM 060eMe BO.n:bl pacTBopSleTcSI 60Jlee 700 060-

eMOB aMMHaKa.

06bJ.n:eHHoe Ha3BaHlie pacTBopa aMMHaKa B Bo.n:e-

HaUiambtpHbtU cnupm.
I

PacTBopHMOCTb B Bo.n:e aMMHaKa, KaK H BCSlKorO

ra3a, YMeHbllIaeTcSI C nOBblllIe lHeM TeMnepaTYPbl. TIo-

9TOMY aMMHaK BbllteJlSleTCSI npH HarpeBaHHH KpenKoro

pa"clBopa aMMHaKa B Bo.n:e. 3THM HHor.n:a nOJlb3YlOTCSI
B J1a60paTopHSIx ltJlSl nOJlY'IeUHSI He60JlbllIHX KOJlH'IeC I"B

ra3006pa3Horo aMMHaKa.

B KHCJlOpO.n:e aMMHaK zopum (pHC. 148) 6J1e.n:Hbllf
3eJleHOBaTblM nJlaMeHeM. B B03.n:yxe aMMHaK ropeTb He

MO>KeT, TaK KaK BbI.n:eJlSlIOLIlerOCSI npH ropeHHH TenJla

HeXBaTaeT .n:J1S1 HarpeBaHHSI CMeCH ra30B .n:0 TeMnepa-

TYPbl BOCnJlaMeHeHHSI aMMHaKa.

aMMHaKa B KHCJlOpO.n:e nonY'lalOTCSI Bo.n:a H a30T:

4NHa + 30 =6H 0+ 2N 

('IaCTH'IHO 06pa3yeTcSI TaK)I(e HeMHOro OKHCJlOB a30Ta).
C 3aBO.n:CKHMH cnoc06aMH nOJlY'IeHHSI aMMHaKa ,MbI BCTpeTHMCSI HH)I(e.

3. COJ1H aMMOHHSI. PacTBop aMMHaKa B Bo.n:e, KaK nOKa3b1BaeT on biT,

HMeeT w,ello'tHYIO peaIClI,ulO. 3TO .n:J1S1 Hac SlBJlSleTCSI coaepllIeHHO HeO)\{\1-

.n:aHHblM, TaK KaK .n:o CHX nop Mbi BCTpe'laJlHCb co  eJloijHoM peal{[ Helt
TOJlbKO rH.n:paToB OKHCJlOB MeTaJlJlOB (eltKHX  eJlo'lelt) H HeKOTopblX cOJleU

(CTp. 112).
.lI.J1S1 Toro 'IT06b1 nOHSlTb, nO'leMY pacTBop aMMuaKa, B COCTaB I(OTO-

poro He BXo.n:HT MeTaJlJl, HMeeT TeM He MeHee  eJlO'lHYIO peaKIlHIO, OCTa-

BOBHMCSI cua'laJla e elIa O.n:HOM cBol;tCTBe aMMHaKa. AMMliaK Ilezl&o coeau-

PHC. 148. fopeHHe
:IMMHaKa D KHCIIO-

pOltc.

TIpH ropeHHH

1 HawaTblpllbiU cnHpT 'IaCTO HenpaBHllbHO Ha3b1Dalor .uawaTblpeM".
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HRemCR C ICIIC.IlOma.uII, npH'leM nOJlY'laIOTCH TBepltbie  pHCTaJlJlH'H  Kl1e
BellleCTBa.

TIpH COe.IJ.HHeHHH aMMHaKa NHa C XJlOpHCTblM BO.IJ.OpO.IJ.OM HCl nOJlY-
lIaeTCH B BH.IJ.e 6eJlOro .IJ.blMa TOT CaMbiA HalliaTbIpb NHiCl, H3 KOToporo Mbi

nOJlY'laJlH aMMHaK:

NHa + HCl= NHiCI.

. Onblm. 06MOKHHTe JlY4HHKY B KpenKHA p3CTBOp COJlSlHoA KHCJlOTbl

If .IJ.pyrylO JlY'IHHKY - B KpenKHA paCTBOp 3MMHaK3 H COJlH3bTC HX Me)l{.IJ.Y
C060A. Bbi 3aMe'l3eTe 06pa30BaHHe rYCToro 6eJloro .IJ.blMa (pHC. 149). Eho-
MeJlb'laAllilie KpHCTalIJlHKH HalliaTblpH, 06pa3YlOlllHer.n B B03.IJ.yxe npli peaKQHH

Me)l{.IJ.Y r3io06pa3HblMH HCI H NHa.
TOT )l{e onbiT MO)l{HO nOBTopHTb C aMMH3- , .._ , ,

"

KOM H KpenKoA 330THOA KHCJlOTO". · ..(: (
"r '{ C 330THOA KHCJlOTOf\; HNOa 3MMHaK .IJ.aeT

_  J_&
I "}'  ";" ""0-:

NH4NOa- TBep.ll.oe 6eCQBeTHOe KpHCTaJllIH'Ie- .....- r:;,>.<-
-

,
-  '"

CKoe BellleCTBO, noxo)l{ee H3 H31113Tblpb: ffCl NHJ

NHa + HNOa
= NHiNOa.

EClIH npHlIHBaTb HalllilTblpHbIH cnHpT K pac-

TBopaM KHCJlOT: cepHoR H9SOi' cepHHCToA
Hi!Saa, YKCYCHOA H(HaCgOg) H .IJ.p., TO nOCJle

nO.IJ.06Hble )Ke TBep.IJ.bIe BellleCTBa:

PHC. 149. 06pa30BaHHe lIaUla-

ThIpll H3 ra30B - aMMHaKa H

XJIopHCTOro BOJlOpOlta.

BbinapHBaHHH nOJlY'laIOTCH

2NHa + H
2SOi

= (NH()tSOi
2NHa + H2SOa

= (NHi 2S0a
NHa + H(HaC20g) = NHi(HaC2

02).

TIOJlYlJaIOUlJIeC!I npH COeltHHeHHH aMMHaKa C KHClIOTaMH BellleCTBa no

CBOCMY BHlty M cBoAcTBaM BeCbMa Hano.ullHalOm CO.llU. Bce 3TH BeIl).eCTBa

KpHCTaJlJlH'!e.CKHC, nO'lTM Bce paCTBopHIOTcSI B Bo.ae, JlerKO BCTynalOT 8 peaIClI,llU
o6.ueHa C KI1C.'10TaMH M COJlHMH.

ECJlH, HanpMMep, 06J1HTb HalliaTblpb KpenKoA cepHoA KHClIOTOA, TO npo-

HCXO.IJ.HT peaKUHH 06MeHa: TaK )l{e, KaK H npM .IJ.eACTBItR H9SOi Ha NaCl,
BbI.lI.elIHeTCH XlIOpHCTbIA BO.IJ.OpO.IJ. HCI, H nOJIY'IaeTCH' TO )l{e noxO)l{ee Ha

COJlb BellleCTBO, 'ITO M npH COe.IJ.HHeHHM aMMHaKa C cepHoA KI1ClIOTOIt-

(NHi)gSOi:

2NH(Cl + HgSO( = (NH()gSOi + 2HCl.

ECJIJ.I K paCTBOPY a30THocepe6pHHoA COlIH AgNOa npHlIHTh paCTBopa

HawaTblpH NH(Cl, TO TaK )l{e, KaK H npH peaKUHH AgNOa
C XJlOpHCTblM

HaTpHeM NaCl, nOJlY'IaeTCH OCa.IJ.OK XJlOpHCTOro cepe6pa Agp (CTp. 124):
,

AgNOa + NH(Cl = NH(NOa + AgCI.

KaK BH.IJ.HO H3 !jJOPMYJI, BO Bce COe.IJ.HHeHHH aMMHaKa C KHCJlOTaMH, KaK

nOJlY'IaeMbie HenOCpeltCTBeHHo, TaK H KOCBeHHblM 06pa30M- npH peaKIJ,HflX

06MeHa, BXO.IJ.HT oaNa U ma :JfCe zpynna 8IIe.MeNm08 (NH(). rpynna(NH()
npM 06pa30BaHHM 3THX Coe.IJ.I1HeHHA KaK ObI 3aMelllaeT B cooTBeTcTBYlOllll1X
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KHC.T\OTaX BO.llOpO.ll COBeprneHHO TaK >Ke, K8K O.llHOBaJleHTHbie MeTaJlJlbl 1\
H Na. 31'0 HCHO npH conOCTaBJleHHH cooTBeTcTBYlOlllHX 4>OPMYJI:

KflCIiOTa HIITpl1en8n COCltHHeHHe KHCJlOTbi

COAb C aMMHaKOM

HCl NaCl NHiCl
HNOa NaNOa NHiNOa

H.,S Na S (NHi)2S
H;S04 Na SOi (NHi)2S0i
HaPOi Na

a
P04 (NHi)aPOi U T. .ll.

BBH.llY CXO.llCTBa no.'IYlfaeMblx COe.llHHemIl'i C COJlHMH, rpynny NHi ClfHTalOT

l{aK 6bl CJlO)KHbl,M MeTaJlJlOM H Ha3b1lffilOT - aMMoNHH. COe.llHHeHtIH, nOJlYlfae-
Mble npH peaKLlHH Me>K.llY KHCJlOTaMH H aMMHaKOM, ,!a3b1BaIOT CO/lIl.Mlt a.M.MOHun:

NHiCl eCTb XJlOpHCTblil: aMMoHHiI:, (NHi)2S
- cepHHcTblil: aMMoHHiI:, NHiNOa

-

a30THoaMMOHHeB3H COJlb, (NHi)2S0i - cepHoaMMoHHeBaH CO,1b Ii T. .ll.

AMMOHHiI: B CB060.llHOM BH.lle HeH3BeCTeH. fl H nonblTKax BblTeCHHTb

aMMoHHiI: H3 ero conelt KaKHM-HH6Y.llb MeTaJlnOM no.'IYlfaIOTCH aMMH3K

H BOllOpO.ll.

PaCTBOp aMMHaKa B BO.lle CO.llep>KHT paCTBOp rH.llpaTa OKHCHaMMOIUlH

NHa + H20= NHiOH, fiOlt06HOrO e.llKOMY H3T.PY NaOH H e.llKOMY KaJlH

KOH. Tenepb nOHSITHo, nOqeMY HalliaTblpHbliI: cnn.pT 06J13.ll3eT cBoil:cTBaMH
llleJlOlfli H Ha JlaKMYc nOKa3b1BaeT llleJlO1fHYIO peaKLllilO. rH.llpaT oKHcH aMMO-

HHH NHiOH MO>KHO Ha3BaTb - edICllu a.M.MoHuii.

B npHpO.lle aMMHaK 06pa3yeTcII npH rHHeHHH C6.lleJ3>Kaill,HX a30T 'opra-
HHlfCCKHX BellleCTB, oc06eHHo B npHcYTcTBHH BJlarH; HanpHMep, rHHlOlllHe

HaB03, MO'la Bcer1l3 naxHYT aMMHaKOM. AMMOI-IHeBbJe conH cO.llep>KaTCH
B nOlfBe. B B03,llyxe aMMHaK HaXOllHTCH 06bl'lHO n fiH'ITO>KHbIX kOnH'IeCTn3x.

AmmaK H CO.'IH aMMOHHH 06pa3YloTcH npu cyxou nepezoHICe ICa.MeHHOZO

YZ/ln. f1pH cyxolt neperotiKe K-3MeHHOro yrJlfl nOJlY'laIOTcSI ra3bl, CMOJla

Ii BOlla, CO.llep)KalllaSl, paCTBOp aMMHaKa H COJIH aMMOHHSI. 01' !;)Tolt BO.llbl

.'IaKMYCHaH 6YMa>KKa CHHeeT. B TeXHHKe 3Ta BO.lla HOCHT Ha3BaHHe a.M.Mua't-

fLOU Bodbl. B Helt HMeeTCSI OKOJlO 15% aMMHaKa B BH.lle paCTBopa H npHMepHO

CTO.1bKO >Ke "cnR3aHHoro" aMMHaKa B BH.lle cOJleil: aMMOHHH, rnaBHbrM o6pa-
30M, B BU.lle yrJleaMMOHHeBoil: coJln (NHi)2COa'

AMMna'lHaS! BOlla CJlY>KHl' MaTepHa.10lll .llJIH nOJlY'leHHH lfHCToro aMMliaKa

H co.1elt aMYlOHHS!.

ConH aMMOHHH T31{ )Ke, KaK H CeJlliTpbl, MorYT .llOCTaBJlHTb paCTeHliHM He-

06XO.llliMblil: HM CBH3aHHblil: a30T H nOTOMY npUMeHSIIOTCII B Ka-treCTBeUCICYC-
cmBeHHblX a30mHbtXyiJo6peHuu. CaMolt .llerneBoi!: aMMoHHil:HOi'l COJlblO1fBJIReTCH

cepHoaMMOHneBaH CO,1b (NHi)2S04' HJlM CY/lbtjJama.M.MOHJ1n, 06bl'lHOe a30T-

Hoe ylt06peHue. .a.'Ist nOJlY'leHHH CYJlb4>aTa aMMOHHH 3MMliaK 113 aMMHa'lHolt

BO.!(bI BbI.!(e,1S110T HarpeBaHHeM C H3BeCTbIO U norJlOlllalOT cepHoil: KHCJlOTOi!::

2NHs + H2S04
= (NHt)2S0i'

f10cJle crYllleHIIR paCTBopa BbmapHBal-iHeM cym,4>,aT aMMOHliH (NH4)2S0i
Bbl,lle.1ReTCSI B BH.lle KpHCTaJIJlOB.

3a.u.aQa 1. HanHulHTe paocHcTBa peaKL{Hfi: 1) Me>KlIY xilopHCThiM aMMOlIHeM

H C,1J,KHM naTpOM, 2) Me>K.IlY ceplloaMMonHeBofi COilblO H el1KHM KaJlH, 3) MC>K.llY
OpTOcpOcflJoplloaMMOIIHCBtlfi CO.1blO H e1J.KHM 6ap1fT0101.

3aJl.81/8 2. nO.1Y'lHTC OT npenOl1a1lKTelIJI HecKOflb-KOCOneH H y:maihe. K010paR
1'I3111'1X lIIUfteTCIIC-<JJl.bI9 aMMgHllfl.
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4. HenOCpe.ll.CTBeHHoe COe.ll.HHeHHe a30Ta C KHCJlOP0J(OM. A30T

MomeT COe.ll.HHSlTbCS! C KHCJ10pO.ll.OM npH nponycKaHHH '1epC3 'cMecb ra30B

9J1eKTpH'IeCKHX ,pa3pS!.lI.0B. D.J1S1 OnbITa MO>KHO BOCn0J1b30BaTbCSI B03.l1.YXOM,
npeltCTaB.1S1IOll{HM CMeCb, rJ1aBHbIM 06pa30M, a30Ta H KIfCJ10pO.ll.a. EClIH
B 60J1bWYIO 6aHKY BBeCTH npOB0J10KH (pHC. 150), coe-

'

.lI.HHeHHbIe C CHJlbHOit HH.lI.YKLlHQHHOIt KaTywKolt (npH-
60p, .lI.alOll{Hit 91IeKTpH'IeCKHe HCKpbI), H nponycKaTb '1e-

pe3 B03.l1.YX B 6aIlKe pSl.ll. CHlIbHbIX 91IeI<TpH'IeCKHX HCKP,
TO Mcm.ll.Y KOHLlaMli npOBOlIOK Ha61IIO.lI.aeTCSI meJlTOBaTOe

nJlaMSI. Eho nJ1aMSI a30Ta, ropSlll{ero B KHCJ10pO.ll.e

B03.l1.yxa. B03.l1.YX B 6aHKe nOCTeneHHO 6ypeeT BCJ1e.ll.-

CTBMe 06pa30BaHHS! OKHCJ10B a30Ta (Te )l(e OKHCJ1bI no-

J1Y'laIOTCSI, eCJ1H npO.ll.YBaTb B03.l1.YX t(epe3 BO.TIbTOBY
.lI.yry). .

rOpeHHe a30Ta He TOJ1bKO He pacnpOCTpaj:IHeTCSI no PIIC. 150. rOpCIIHC
Bcelt Macce ra30B, KaK B CMeCH BO.ll.opO.ll.a C KHCJ10pO- 330T.a B KIIC.JJopOlte.

.110M, IIO Ha060pOT, celt 'lac me npeKpall{aeTCSI, KaK

TOlIbKO npeKpall{cHO nponYCKaHHe HCKp. Eho npOliCXO.ll.HT BCJ1e.ll.CTBlic Toro,
'11'0 npH ropeHlIH a30Ta TenJlO He BbI.lI.eJ1S1eTCSI, a nOrlIOll{aeTCSI.

DlIaMS! Ha6mo.llaeTCSI TOJIbKO .110 Tex nop, nOKa H3BHe, 01' 9J1eKTpH'IeCKHX
IICKp, npHTeKaeT He06xo.l1HMOe .I1J1H nO.ll.llep}KaHHS! nJlaMeHH TelIlIO.

DpH HenOCpe.l1CTBcHHO::d COe.l1HHeHHH a30Ta C KHCJ10p0.l10M 06pa3yeTcSI
6eCLlBCTHaSi .0KHCb a30Ta NO. COe.l1HHSlSlCb 3aTeM C KHCJ10p0.l10M B03.l1yxa,

OHa 06pa3yeT .lI.BYOKHCb a30Ta N02 6yporo LlBeTa. B '1HCTOM BH.l1e OKtlCJlbl

a30Ta JIIOrYT 6bITb nO,lY'leHbI H3 a30THoit KHCJ10TbI.

5. A30TllaH KHCJlOTa. B lIa60paTopHH a30THYlO KHCJ10TY J1erKO nOJ1Y-
'1HTb no 06ll{eMY cnoc06y nOJ1Y'leHHSI KHClIOT, a HMeHHO- .l1eltcTBHeM
Ha COJ1b a30THoit KliCJ10Tbl KaKoit-HH6Y.l1b .lI.pyrolt, MeHee J1eTY'lelt KHClIOTOit.

06bIKHOBeHHO n0J1b3YIOTCSI KaJ1HitHolt cemnpolt KN03 H KOHLleHTpllpOBalI-
HOit cepHolt KHClIOTOA.

Dpli CJ1a60M HarpCBaHHH nOlIY'laeTCSI rH.lI.pOCepHOKa:meBaSi COJlb KHSO",.
1l1IH 611cYl/brfiam Kal/Ufl, II a30THaSi ImC. OTa:

KN03 + H2S04
= KHSO", + HNOa .

. Onblm 1. B np06IIpKY a npli60p'lHKa, H306pameHHoro Ha pllC. 151,
BCbinbTe celIliTpbI, CKO:lbKO nOKa3aHO Ha pHcYHKe CJ1eBa (a J ). DpHJ1eitTc

(oCTopomHo'!) CTOJ1bKO KOHLleHTplipoBaHHoit cep-
lIof.! KHClIOTbI (Y.ll.. B. 1,84), '1T06bI BCSI ceJ1HTpa

6b1JIa CMO'IeHa KHCJ10TOJ;! (pa3MewaltTe nalIO'l-

KOIt). BCTaBbTe npo6KY C Tpy6KOit H YKpenHTe

np06HpKY Ha WTaTHBe TaK, '1T06b1 KOHeu, Tpy6-
KH 6bU1 onYll{eH B np06lipKY 6, norpymcHHYlo
B CTaKaH C B0.l10J;!.

OCTopomHo HarpesaJ;!Te np06HpKY a, nOKa

B npo6lipKe 6 He co6epeTCSI CTOJ1bKO a30THoit

PHC. 151. nOJIY'Ielllfe a30TIIoH KHCJIOTbI, CKOlIbKO nOI<a3aHO Ha pllC. 151 ItJ1li

KHC,10TbI B np06l1pKe. HeMHoro 60J1bWe (1-2 C..lt3).
06paTHTe BHHMaHHe Ha pa3pywaIOll{ee .l1eit-

CTBHe a30THoJ;! KIfCJIOTbi Ha np06KY. Dp06Ka HHor.l1a no.l1 KOHeLl Onb!Ta

COBceM OTBalIIfBaeTCS!.
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nO.l1HHMHTe DIT3THB BMeCTe C np06HpKoti a, OTCT3BbTe B CTOPOHY H no.l1

KOHeu, Tpy6KH nodCTaBbTe lJaDIKY HJIH CT3K3H, lJT06bl K3nJIH KHCJlOTbI He

nOnaJIH Ha CTOJI.

nOJIYlJeHHYJO 330THYIO KliCJIOTY COxp3HliTe .l1JIH CJIe.l1YIOlU,HX onbITOB. .

npH nOJIYlJeHHH 60JIee 3HalJHTeJIbHbIX KOJIHlJeCTB a30THoR KHCJIOTbi npH-

60pbI C KOpKOBOR HJIH pe3HHOBoR np06KOA He rOltHTCH. n03TOMY 06bIlJHO

nOJIb3YIOTCH peTOpTOA co CTeKJIHHHOA np06KoR, KaK Ha pHC. 152, H c06H-

p310T 330THYIO KHCJIOTY B KOJ16y.
BMeCTo KaJIHAHOA CeJIHTpbI KNOa MO>KHO B3HTb npHpO.l1HblA M3TepHaJI-

lilllLUUC1CYIO ce/lumpy N3NOa . KOTOpoR HHOr.l1a nOJIb3YIOTCH .l1JIH' nOJIYlJeHHII
a3'OTHOR KHCJIOTbI H3 npOH3BOltCTBe.

Ho B H3CTOHlU,ee BpeMH 3TOT cnoc06 .l1JIH nOJIYlJeHHH 60JlblllHX KOJIH-

lJeCTB 330THOR KHCJIOTbi He npHMenHeTCH, H n03TOMY Mbl Ha HeM OCT3Ha-
.

BJIHBaTbCH He 6Y.l1eM; COBpeMeHHbIA
1Ke cnoc06 nOJIYlJeHHH a30THoR KHC-

JIOnd onHCaH HH>Ke.

nOJIYlJeHHaH H3MH 330m3SJ KHCJIOTa

OKpallleHa B >KeJITbiR u,BeT. npH peaK-
U,HH Mbl H36JIIO.l1aeM Bbl.l1eJleHlie 6y-
poro ra3a. 3TO .l1BYOKHCb 330Ta

NOg , 06pa3YIOlU,3HCH BCJIe.l1CTBHe '13-

CTHlJHOrO p;i3JIO>KeHliH a30THoi1 KHC-

JIOTbI npH HarpeBanHH:

4HNOa= 4N02 + 2HgO + 02'

06pa3YIOlU,aHCH .l1BYOKHCb 330Ta
PHC. 152. I10JlYtJeHHe a30TI/0ii: KHCJlOThI

B pel'opTe. paCTBOp!leTcSJ B 330THOA KI1'CJIOTe, no-

lJeMY KHCJIOTa H HMeeT >KeJITbiA u,BeT.

COBeplllenno lJHCTaH a30THaH KHCJIOTa - 6ecu,BeTHaH >KH.l1KOCTb, npliMepHo
B 11/g p33a TH>KeJIee BO.l1b1, C xapaKTepHblM pe3KHM 3anaXOM.

A30ru3IJ KHCJlOTa pa3J13raeTCH, HelOJlbKO' OT -HarpeB3HHH" HO H oTlteii:cTBHH
C8ema. I103TOMY KpenK3H a30THaH KHCJlOTa Bcer.n3 ooll/!.eT6oJlee HilH MeHeeJKeilTOrO

LlBeTa. lhyoKllcb a30Ta MOJKHO Y1l3JIHTb H3 a30THOii: KHCJlOThI npOltYBaHHeM il0311yxa.

KOHu,eIlTpnpOB3HH3H a30TH3H KHCJIOT3 iJbt.M.llm Ha B03.l1yxe, T3K K3K napbl

330THOR KHCJIOTbI npHTHrHBalOT BJI3ry H3 B03.l1YX3, H nOJIYlJ31OTCH MeJIb-

lJaAlllHe KaneJIbKH pacTBopa. 5IBJIeHHe H3M 3HaKOMoe no COJIHHOR KHCJIOTC

(CTp. 120).
KOHu,eHTplipoBaHH3H a30THall KHCJIOTa 6bIcTpo pa3pywaem MHorlie opra-

HHlJeCKHe Beij!eCTBa. ECJIH KanJlH KpenKoA a30THott KliCJIOTbl nOna.l1aeT Ha

PYKY, TO Ha KO>Ke OCT3eTCH >KeJITOe nHTHO, .l1a>Ke eCJIH PYKY ceRlJac >Ke

BblMblTb, a eCJlH He BbIMblTb, TO Ha KO>Ke nOJIY'lHTCH H3Ba.

Ha Olte>K.l1e a30TH3H KHCJlOTa TaK>Ke 06b1KHoBeHHo OCTaBJIHeT nHTHa,

T3K KaK p33pYlllaeT KpaCI<y, a OTlJ3CTH H caMYIO TK311b, oc06euHo- DIep-

CT!lUYIO.
ECJlH npHJlHTb KOHu,eHTpHpoB3HHott a30THoA KHCJIOTbI K p3CTBOPy CHHeA

KpacKH HHltHrO, Kp3CKa 06ecu,BelJHB3eTcH.

Bce 3TH HBJIeHIIH 06"bHCHHIOTCH Henpo'tHOCl1lblO a30l1lHOU KllC/lOmbl, KOTO--

paH JIerKO pa3JIar3eTCH C BbI.l1eJleHHeM KHCJIOpO.l1a. KHCJIOpO.l1 >Ke B MO:'leHT
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BbI.lI.eneHHI! pe3mpyeT rOp33.l1.0 9Hepnl'lHee, 'IeM KHCnOpO.ll. B03!tYX3 (CTp. 127).
n09TOMY a30mHall ICllC.IlOma IIBnlleTCII erl.llbHbtM OICllC.IlUme.lle.M.

OnYIll.eHHbllt B H3rpeTYJO 330TllYJO KHcnoTY H3K3neHHblIt yronb He Tonbl<O
He nOTYX3eT, HO IIpKO ropHT B KHcnOTe 33 C'IeT Bbl.ll.enllJOIlI.erOCII KHCJlOpO.ll.3
(pIlC. 153). 113' CT3K3H3 BblpblB3JOTCH 6YPble KJly6b1 .lI.BYOKHCH 330T3.

C.HeCb a30mHoii ICUC.Ilombt C cepHoii .lI.eltCTByeT eIll.e CHJlbHee, T3K

K3K cepH31! KHcnOT3 OTHHM3eT OT 330THO.it KHCJlOTbi BO.ll.Y, 6e3BOltH311 me

KHCJlOT3 p33J13r3eTCII eIll.e J1er'le. ECJlH B CMeCb 330THOlt H cepHoit KHC,10T

K3nHYTb CKHnH.lI.3p3, TO OH H3CTonbKO CHJlbHO OlmCJllleTCII, 'ITO npOHCXO-

.lI.HT BcnblWK3. npH 9TOM. onblTe, .lI.J111 TOro 'IT06b1 He nOCTp3.a3Tb OT 6pbl3r
KHCJlOTbi B MOMeHT BcnblWKH, 'I3We'lK3 CO CMeCbJO CT3BHTCII B 60JlbWYJO

63HKY (pHC. 154).
A30TH31! KHCJlOT3 CHJlbHO lteJlCTByeT llottmll Ha

Bee Mema.ll;lbl (KpOMe 30JlOT3, nJl3THHbI H HeKOTO-

pblX pe.ll.KHX MeT3J1J10B).
. Onbtm 2. t!cnblT3J1Te nOJlY'IeHHYJO B3MH 330T-

HYJO KHCJlOTY. 06MoKHHTe B KHCJlOTY J1Y'IHHKY
H K3nHHTe K3nJlJO KHCJlO-

Tbl Ha oKp3weHHYl0 M3Te-

pHJO, HanpHMep H3 rOJlY-

6yJO 6YM3>1<HYJO TK3Hb. no-

J1Y'IaeTCH CBeTJlOe nHTHO.

n3KMycHall 6YM3mK3 OT

K3nJlH KHCJlOTbi Tome

06eCQBe'lHB3eTtll.

 epeBO nY'IHHKH OT

KpenKoit a30THolt KHCJlO-

Tbi m J1TeeT.
Bli:ecHTeKannJO KOH-

QeHTpHpoBaHHolt a30THoit

PHC. 153. fopelIHe. yrJln
KIIC,10Tbl B np06HpKY C

PIIC. 154. BCnblllll(a CKII-

B 1i30THOH KIICJlOTC. HeCI<O.1bKIIMH Ky6I1'1eCKH- nH.napa B a30TIIOH KIlC,lOTe.

MH caHTHMeTp3MH BO.ll.I>1

H nOBTopHTe onbiT C cHHelt J1aKMYCHoJi 6YMamKoit - OH3 KpaCHeeT. CJl3-
6b1J1 paCTBOp a30THoJi KHCJIOTbi He .lI.eltCTBYeT Ha KpaCKY pa3pywaJOll(e.

33mrHTe He O'leHb TOHKYJO J1Y'IHHKY, .lI.anTe eit noropeTb, 'IT06b1 Ha

KOHQe 06pa30BaJlCII yrOJlb, 33.l1.yltTe H TJleJOIlI.HM OrHeM KOCHIITeCb nOBepx-
HOCTH Bawet! KHC.'IOTbl, npe.ll.BapHTeJlbHO HarpeB ee. YrOJleK Ha'lHHaeT IIpKO

ropeTb B KliCJlOTe.

EpOCbTe D TY me np06upKY KOMO'leI( Me.ll.Hof,t npOBOJlOKII H,1H KYCO'lKH

Me.ll.Hot! nJl3CTHHKIL 4epe3 HeKoTopoe BpeMII Ha'lHHaeTCH CHJlbHaH pe3KQHII
C BbI.lI.eJleHHeM 6YPblX napoB .lI.BYOKHCH a30Ta. }J{H.lI.KOCTb aeJleHeeT. npH
pa36aBneHHH BO.ll.OIt nOJlY'I3eTCII CHHHIt paCTBOp. .

 em.ll.Y KpenKoJi 330THOn KHCJlOTOIt H Me.ll.b npOHCXO.ll.HT peaKQHII:

Cu + 4HNOa
= Cll(NOa)2 + 2N02 + 2H20.

Ehy peaKQHIO MomHO 061>IICHHTb T3KHM 06pa30M.  BeMoneKYJlbl HN03,

pa3J13raIlCh, .lI.aJOT .lI.BYOKliCb a30Ta, BOlty H KHCJlOpO.ll.:

2HNOa
-:... 2N02 + H

20 + 0.

r

£.

....

A1 tl

g)
 I 

\ I I

\ \ )
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Klicnopo B MOMeHT BW eneHHHOKHCnHeT Me b:

CU+O=CuO.
OlmCb Me HBCTynaeT B peaKUHIO C a30THoit KHcnoTolt:

CuO + 2HNOa
= CU(NOa)2 + H20.

B pe3ynbTaTe 'Mbl HMeeM npHBe eHHYIOBblllle peaKUHIO.

::hy peaKUHlo MO>KHO H306pa3HTb B BH e HTora HeCKonbKHX peal<UHIt,
KaK Mbl 31'0  enanH,pa36HpaH peaKUHIO Me>K YMe blOH KpenKolt cepHoH
(mC,lOToH (.popMynbl npOMe>KYT04HblX npOltYKTOB peaKUHH 33.KnlO4eHbl B

1<Ba.i{p&THble CK06KH):

2HNOa
=H20 + 2N02 + [0]

Cu + [0] = [CuO]
2HNOa + [CuO]= Cu(NOa)i! + H20

4HNOa + Cu= CU(NOa)2 + 2H20 + 2N02 .

A30THOMC.!I.HaH conb CHHero UBeTa, HO B CMeCH C 6ypolt  BYOKHCblO
a301'a nOJlY'laCTCH 3CJlCHaH OKpaCKa. OpH pa36aB.lJeHHH >Ke BO OIt BYOKHCb
a301'a BCTynaeT C HelO B peaKUHlO, Q6pa3YH 6eCUBCTHbie BeUJ,eCTBa (CM.
HH>KC), H CHHHIt UBeT a30THOMeltHQ0.conH HCHO BI\ eH.

BCHKaH peaKUHH OKUCIle1lUIl, KaK H3BeCTHO (CTp. 86), COnpOBO>K aeTCH
80ccmalto8IleHUe.M. A30THaH KHCnOTa OKHcnHCT MC b,MC bBOCCTaHaBnHBaeT

a30THYJO I<HCJlOTY  o BYOKIICHa30Ta. B npHcYTcTBHH BOCCTaHOBHTenH, 01'-

 aBaHCMY CBOft (<HCJlOpO , a30THaH (<HC,lOTa pa3.lJaraCTCH ropa3 06blcTpec,
4eM caMa no cc6c.

Ha }I(C.IJC30 KOHu,eHTpHpoBaHHaH a30THaH KHCJlOTa HC  cHcTByeT. 81'0
06'MICHHI01' TCM, 41'0 Ha nOBepXHOCTH MeTa.IJJla nO,lY4aCTCH TOHKaH n.lJeHKa

O«HC.'I3, KOTopaH npenHTCTBYCT  aJlbHeJ;illleMY ej;!CTBHIOKHCJlOTbl. fOBOpHT,
41'0 >KCJlC30  e.lJaeTCH B a30THoJ;i KHCJlOTe naCCHBHbJM.

flaCCl18HOctnb :JfCe/le3a n03BO,IJHeT npHMeHHTb ero npH YCTpOj;!CTBC XHMIf-

4eCKoj;! annapaTypbl KaK B npOH31JO.ll.CTBe caMoR a301'Hoj;! KHcnOTbl, TaK

II npll XHMH4eCKHX npou.eccax C yqaCTHeM a30THoj;! KHcnOTbl.

A30maH KHCnOTa HeCKonbKO pa36aBJleHHaH BO Oj;!, 6YPHO pearHpYCT
C >Ke,IJC30 f, Bbl C.IJHH OKHCJlbl a301'3.

Kpmle }Ke,le3a, no OTIIOIllCIUIIO ({ 1<OIIQCIITpnpOBaIlIlOH: a30TIIOH: 'ICllCJlOTC naCCH-

Dell TaK}!,e a.lI0MHHHH, KOTOpbIH, KaK H >KeJle30, npHMcliHeTclI B 3nnapaType XHMH'Ie-

CI{HX 3aBO!lOn, HMelOIlI.HX !lellO C KOHQCHTpHpoBallHoM a30TlloH KHCJlOTOH. C pa3-
6aIJJ\cIIIlOu KHCiIOTOfi a.IIOMHHHH Ha'lHHaeT 6YPHO pcampooaTb, KaK H >KeJle30.

A301'HOJ.t ImCJIOTo!t nOJlb3YIOTCH Ha npaKTHKe  JlH nonY4eHHH pacTBo-
pliMblX concH nYTcM Jl.CItCT8HHKHCJlOTbl Ha MeTaJlJlbl HJlH, Ka« rOBopH1',

 ml .paC1'BopeHHH" Mcn.IJJl08, oc06eHHO TaKlix, KaK Me b,ccpc6po, Ha

KOTOPb(C O HHKIICJlOTbI (CO,'IHH3H, YKCYCHaSl) COBceM He JJ.eAC1'8YIOT, .lI.pyrHc
(ccpHaH) .lI.Cj;!CTBYIOT C TPY.lJ.OM.

30'10TO H nllanIHa paCTBopHIOTCII B CMeCH CO.II1HOfi II a30THoii: KHCJlOT, 0 TaK

I1a3bIBaeMoll qapcKoii BooKe. JJ.eHCTBHe L\apcKofi BOltKH lIa 30JlOTO H nJiaTlIHY
06'bllCIIHeTCH TeM, 'ITO npH peaKL\HH Me)J(!lY a30Tllofi H COJlHHoA KHCJ\OT3MII BbI){e-

JlJleTCH X.iIOp. X. opB MOMeHT BbllteJleHIIH lteii:cTByeT Ha Ha38aHHble MeT3JWbI, o6pa-
3YH AuCl3 Ii PtCI I .

IIp peaKQHlI, KpOMC xnopa, 06pa3yeTcli xnopHCTbIH IIHTp03HJI NOCI:

3HGI + HNOa
= NOCI + Cia + 2H 0.
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npl'l ltCltCTBHH paCTBOpa a30THOH KI'ICJIOTIJl lIa J.tema/t/tbl. JlerICO 8bliJe/lRIOU(Ue
U3 KUC/lOm 80iJOPOiJ. KaK Marnl!H, KaJIbl{HH, l{HHK If T. n., npOI'lCXOltHT pJllt CJlO)KHblX

peaKl{HU. nOIlJ'laIOTCJI COJIH a30THoR KI'ICJlOThI 1'1 npo.nyKThI BOCCTaHOBJIellHfI ee, PaJ-

JlH'IHble B 3aBHCI'IMOCTH OT KOH eHTpal{HH KHCJlOTIJl H OT Toro MeTaiIJla, KOTOpblU
C HelO peampyeT.

3TH peaKl{HH MorYT 6blTb 06'bIlCHeHhI TaK: MeTaJIJI p'earHpyeT C KI'IC.10TOR 06w'l-
IIb1M 06pa30M, T. e. nOJlY'laeTcfI COJlb H BOltOpOlt:

Mg + 2HN08
= Mg(N03)2 + H2.

.l{CH:CTDHTeJlbIIO, npH ltCItCTBlIH MarHHII Ha O'leHb pa36aBJlCIIHble pacTBopbl a30T-

HOR KHC.10Tbl Mbl 3aMe'laeM MeltJIeHHOe BbI.lIeJleHHe BOltOpoJ(a.

EC.1H jf(e KI/CJlOTa 60JIee KpenKaJl, TO BOltOpOlt He 8bliJe/lRemCfl B CB060J(HOM BI/lte,
a BOCCTalIaOJIHBaeT B MOMeHT BblJ(e.1eHHfI OKpY)KaIOIUHe MOJleKYJlbl a30THoll KHCJ10Tbl,

npll'leM nOJ/Y'IaIOTCfI pa3J/H'IlIble OKHCJlIJl a30Ta - NOs, NO, NsO:

HN03 + H= HaO +NOs,
HNOa + 3H= 2HsO +NO H. T. ,1(.

MO)KeT npOHCXOJ(HTb lta)Ke nOJ/Hoe oTHIiTHeoT HNOa KHCJlOpoJ(a H 06pa30DaIlllc
aMMHaKa NHa:

HNO. + SH = NHa + 3H20.

06pa3YloIUHi1c1l aMMHaK ltaeT C a3SITHOH KIICJlOTOii a30TIIoaMMoimeDYlO COJlb:

NH. + HNOa
= NHtNOa.

TaK, naTIpHMep, TIPH peaKl{HH Me)Klty a30THoii KHCJlOTOfi II l{HHI(OM KpoMe Zn (NOah
B pacrnope nOIlY'laCTCJI NHtNOa.

6. OKucnbl 330T3. MbI y)!(e BCTpe'laJIHCb C OKHCblO a30Ta NO, KOTopan
HrpaeT 60JIblllYIO pOJlb B KaMepHOM npOH3BO.ll.CTBe cepHol!: KI'ICJIOTbI (CTp. 169).

ITO.1Y'IHTb O/CllCb a30ma B '1HCTOM BH.II. MO>KHO .ll.eI!:CTBUeM HeMHoro

pa36{i(f.'zeHHoii a30THoti KHCJlOTbI Ha Me.ll.b. TIpOHCXO.ll.HT CJIe,l(Ylo He peaK-
LlliH, KOTopbIe 3aTeM MO>KHO CYMMHpoBaTb, KaK MbI ate .ll.eJIaJIH paHbwe:

2HNOa = 2NO +H O+ [30]
3Cu + [30] = [3CuO]

6HNOa + [3CuO] = 3Cu(NOah+ 3H O
BANOa + 3Cu= 3Cu(N03) + 2NO + 4A 0.

_ Onblm. B np06HpKY a npH60p'lHKa, KaK Hapnc. 155, nOMeCTHTe

KOMO,'1CK MCAHOti npOBOJIOKH HJIH 06PC31<H MeAH H npHJIeMTe CJIerKa pa3-

6aBJICHHoti BO.LJ:Otl a30THoti KHCJIOTbl, BCTaBbTe

npo6KY C Tpy6KOti 1'1, KOrAa 1'13 np06Hpl<H a Ha'l-

HCTCS! CIIJIbHOC Bbl.n:e.1CHHe ra3a, c06epHTe ero

B np06HpKY 6 Ha.n: BO.n:Otl.

MO>KliO c06paTb 2-3 np06HpKH ra3a.

B IIp06lipKe a ra3 6yporo LlBeTa, B npo6Hp-
1<C )I<C 6 co6HpacTcS! cOBepllleHHo 6ecUBeTHbIti ra3.

3TO 1'1 CCTb OKHCb a30Ta NO.

3aKpotiTe npo6HpKY C NO no.n: BO.ll.Otl naJIb-

LleM, EbIHbTC, ncpeacpHHTC H, cTaB ncpe.n: CBC-

TOM, OTHliMHTC na.1CU. BbI 3aMCTHTe, '1TO ra3 PHC. 155. I1oJlY'leHlle OKlfCH

B npo6lipKC Ha'lHHaeT 6ypeTb 1'1 6ypble KJIy6bI a30Ta.

BbIXO.lLIIT 1'13 npo6HpKH. _

ECCUBCTHaS! OKHCb a30Ta NO COell,HHlleTCR C KHCJIOpO.ll.OM B03.n:yxa,
oopa3YSl 6YPYlo .n:BYOKHCb a30Ta NO :

2NO + O =2N02 .
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Pe3KLUISJ Me>KllY NO H KHCJlOpO.l!.OM, KaK Y>Ke 6bI.l/O BbIHCHeHO, npoHc-
XO.LlHT B KaMepax npH npOH3BO.LlCTBe cepHoit KHCJlOTbi (CTp. 169-171).

OKMCb 330Ta NO C BO.Llofi He pearHPyeT. OHa npHHa.LlJle>KHT K HeCOlleo6-

pa3YIOUJ,U.M OICIIClla.M (CTp. 116).

.lI.0YOKHCb a30Ta Mbi Y>Ke nonyqanH pa3J10>KenIlCM 330THOCBHIIUOBOii conll:

2Pb(N03h=2PbO +4NOs + Os.

Lt0YOKHCb a30Ta nOilyqaeTCR CMeUIaHHoii C KHCJlOpOltOM, 110 i1erKO MO>KeT 6b1T!>

OT Hero OTJlCneHa, T3K KaK npll OX,13>KJlClUm D CMenI CHera c CO. bIOJlerKO npe-

npamaeTCR D >KlIltKOCTb.

Opll nOM MOJlcKyna lt0YOKIlCH a30Ta ycnO>KHReTCJI, npOIlCXOJlIIT nO.llU.Mepu3aquR
(CTp. 160) H nonyqaeTCR N204.

2N03 NS04.

3Ta pe3KllHR
- 06paTHM3R, nOqeMY 3.neCb BMeCTO 311aK3 p3BenCTB3 H nOCTaBJlellbl

)J.Be CTpeilKH. N!04 - >KCJlTOnaT8R >KHJlKOCTb, KOTopaR npll nOBblUIeHHH TeMnepaTypbl
6ypceT H, HcnapRIICb, nOCTcnCIIHO nepcxo.nIlT 06p3THO B NO!.

DpH nOJlY'IeHHH OKHCH a30Ta MbI 33MeTHJlIf, '1TO B np06MpKe, r.l!.e LIIJla

peaKlI.HH Me>K.LlY Me.LlbIO H a30THoif KHCJlOTOt!, nOJlY'IaJlCH 6YPbIt! ra3. Eho

6b1J1 N02 , a B np06HpKe Ha.Ll BO.LlOt! C06HpaJICH 6eClI.BeTHbifi ra3 NO.

.lloyoKHcb a30Ta NO\! 06pa30Banacb npH pe3KlI.HH 1>!e>KJ:Y OKHCbIO a30Ta

H HaXO.LlHBLIIHMCH B np06MpKe B03ltYXOM. Ho .LlBYOKHCb a30Ta, B npoTHBo-
nOJIO>KHOCTb OKHCli a30T3, pacTBopHMa B BO.Lle, nO'leMY H Y.LlaeTCH co6paTb
Ha.Ll BO.LlOtl '1HCTYIf> OKMCb 330Ta NO.

.lI.BYOKHCb a30Ta MMeeT cBof.tCTBa aHrM.LlpM.Lla. Eho TaK Ha3bIsaeMbIn

C.MeUla1IHbtU aHrH.LlpH.Ll. DpH paCTBOpeHim ltBYOKHCH a30Ta B BO.Lle nony-

'IaIOTCH iJ8e ICUCIlOnlbt - a30THaH HN03 H a30TMCTaH HN02
:

2N02"+ H20= HN03 + HN02.

KpOMC nepeqllc.leHlIblx OKHC.l0B a30T3, H3BeCTIIO cme lIeCKO. bKO:3aKHCb a30T3

NaO - uecUDcTlIblfi ra3, a30THCTblii aHrll.npHlt NS03
- CHIIRII >KHltKOCTb (npH - 20°),

p33J1aralOmallCJI npH 06bIKHoBeHIl0t! TeMnepaType 113 NO H NO!, a30TllbiA 3HrHltpUlt
N!O& - 6eCUBeTilbie KpHCTaJlnbl.

3TUX OKHcnOB Mbi paCCMaTpMDaTb He 6ylteM. OTMCTHM TO,lbKO, qTO a30THbI all-

rHltPHJl NaO&, B npOTHBOnOnO»)mOCTb ceplIoMY anrH.npHJlY, ltnR 1I0nyqenMII a30THoii

I>IICnOTbi IIC npHMClllleTCH H npaKTHqeCKOrO 311aqCIIHR IIC IIMCCT.

7. COJIH a30THoA KHCJlOTbi. Co.1JI1 a30THofi KHCJIOTbI, HJIH Humpambt,
HMeIOT O.LlHO 06I..Qee CBofiCTBo: BCe OHM XOpOUlO paCm80pll.Mbt 8 Boi)e.

HaH60.1blllee 3Ha'leHHe IIMeIOT Cellllmpbt: NaN03 , KN03 , Ca(N03h
H NH N03'.LlaIOI..QHe paCTeHHHM CBH3aHHbIit a30T. Ce.1HTpbI, KaK Y>Ke CKa3aHO,
HaXO.LlHTCH B nO'lBe, HO 06bI'IHO B O'leHb He60JIblllHX KO.1H'ICCTBaX. DJlarO-

n.apH HX xopOLIIelt paCTBOpHMOCTH B BO.Lle, OHH MOrYT HaKOnJlHTbCSI TOJlbKO

B TaKHX MeCTaX, r.Lle 6bIBaeT O'leHb MaJlO aTMOCq,epHbIX OCa.LlKOB. Bee CKOJlbKO-

Hli6Y.Llb 3Ha'lHTeJlbHbIe 3alle:JIC11 cellump BCTpe'l3IOTCSI B 3eMJle Ha He60Jlb-

LIIOIt rJly6uHe, B nycTbIHHbIX >KapKIIX MeCTHOCTSlX, r.Lle He 6bIBaeT, HJlli nO'lTH

He 6bIB3CT, .LlO>K.Llelt. B CCCP HaXO.LlSlTCSI He60JlblllHe CKOnJleHMH KaJlHtlHolf

CeJlUTpbI KN03
B Y36eKcKoit CCP H B Ka3axcKoit CCP, B paltoHax .LlpeBHHX,

nOKHHYTbIX rOpOltOB H ceJleImlt,

DO.Ll061ibIe >Ke CKOn.'IeHHSI CeJiliTp HaXO.LlSiTCH H B .LlpyrHx cTpaHax C co-

oTBeTcTBYIOI..QHMIf K,UI MaTH'IeCKHMli YCJlOBHSlMH.
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1:0JlblW O.nHO H3 3THX CKOnJlCHlilt CeJlHTpbl SlBJlSleTCSI HCKJlI04HTCJlbHO

,rpOMa.nHblM, 9TO 3aJle)l<H HaTpHeBolt CeJlHTpbl NaNOs B IO>KHolt AMepHKe,
B II H JI H, B Y3KOit nOJloce nYCTbIHH, r.ne HHKor.na He 6bIBaeT .nO>K.nelt.

3aJle>KH 4HJIHltCKOit CeJlHTpbl H3MCpHIOTCH COTHSlMH MHJIJlHOHOB TOHH.

lI.0 He.naBHero BpeMeHH 9TO 6b1JI e.nHHCTBeHHbllt B MHpe HCT04HHK CBH-

3aHHoro a30Ta. 113 Hero e>Kero.nHO 4epnaeTCSI no HCCKOJlbKY MHJIJlHOHOB

TOHH CemlTpbI, KOTopali BblB03HTCSI BO Bce CTpaHbI. YHJlHf!cKaH ce,1HTpa
SlBJlHeTCH npeKpaCHblM a30THblM y.n06peHHeM. KpOMe Toro, OHa MO>KeT CJlY-

)I<HTb MaTepHaJlOM .nJlH nOJIY4eHHH a30TH;f! KHCJlOTbI H ee cOJlet! - HHTpaTOB,
B '1aCTHOCTH a30THOKaJIHeBof! COJIH KNOs

'

Bce 3aJIe>KH CeJlHTpbl, BKJlI04aH H 3a.lJe>KH B YHJlH, HeCOMHeHHO, opra-

HH'IeCIWrO npOHCXO>K.neHHH. CeJlHTpbl 06pa3YIOTCH B n04Be npH pa3J10>KeHHH

paCTHTeJlbHblX H >KHBOTHblX OCTaTKOB.

HaTpHCBaH H KaJlHeBaH CeJlHTpbl, KaK Bo061l(e COeJl.HHeHHH K H Na,
HMelOT 6J1H3I<He CBof!cTBa, HO NaNOs OTJIH4aeTCR OT KNOa cBoef! rnrpo-

CKonH4HOCTbIO, T. e. cnoc06HoCTbIO nOrJIOll(aTb BJlary B03-

.nyxa: OHa JIerKO OTCblpeBaeT.

CeJlHTphI, KaK H a30THaH K.HCJIOTa,
- Bell(eCTBa, JIerKO

pa3J1araIOIl(HeCH, H npH HarpeBaHHH JlerKO BblJl.eJIHIOT KHC-

JlOpOlt. 3a C4eT 9Toro KHCJlOpo.na Ha paCnJlaBJleHHoJ.i ce-

JlHTpe MorYT ropeTb pa3JIH'IHble Bell(eCTBa, HanpHMep, yroJlb
" cepa.

. Onblm. B03bMHTe B np06HpKY HeMHoro CeJlHTpbl,
He 60JlbWe, 4eM nOKa3aHO Ha pHC. 156. ¥KpenHTe npo-

6HPKY BepTHKaJIbHO Ha WTaTHBe, HarpeliTe CeJIHTpy Jl.0

nJlaBJlell, HH, Kor.na Ha HYTnOSlBJlSlTbCSI nY3blpbKH (Ha4a.rm
pa3J10>KeHHH), 6pocbTe B np06HpKY HaKaJleHHblf! Kyc04eK

yrJIH. OIl HpKO ropHT Ha CeJlHTpe H nOlt6paCblBaeTcR
05pa3YlOIl(HMCH npH ropeHHH yrJleKHcJlblM ra30M.

Kor.na yroJleK Jl.OrOpHT HJlH BblCK04HT H3 np06HpKH,
OTCTaBbTe JIaMn04KY II 6pocbTe B np06HpKY MaJleHbKHf!

(co cnll4e4HYl0 rOJIOBKY) Kyc04eK cepbl. Cepa '3aropaeTcH H

ropHT HPKHM 6eJlblM nJIaMeHeM (np06HpKa npH 9TOM HepeJl.KO nJlaBHTcH). .

PHC. 156. fope-
IIHe yrJIJI lIa ce-

HHTpe.

Ha 3TOM CBof!cTBe CeJIHTpbI OCHOBaHO ee npHMeHeHHe .lUIH npHrOTOBJle-
HHH '1epHOrO nopoxa. lJepHblii. n poxnpe.nCTaBJlSleT CMeCb KaJlHeBof! ce-

.IJHTpbI KNOs' cepbl H yrolJH. npH B3pblBe nopoxa yrOJIb cropaeT 3a C'IeT

KHCJlOpO.l{a CeJlHTpbl, cepa COeJl.HHHeTCH C KaJlHeM, a a30T BblJl.eJlHeTCH B CBO-

60.l{HOM BH.l{e:

2KNOs + S + 3C = 3CO + KiS + N
2.

06pa3YlOIl(HeCR npH B3pblBe H paCwHpSllOll(HeCH OT BbIJl.eJIHlOll(erOCH npH

peaKlI.liH TeIIJIa ra3bl BblTaJlKHBalOT U3 OrHeCTpeJIbHOrO 0PY>KHH nYJlIO, Jl.p06b
H T. n.

CepHHcThIf! KaJIHIt .naCT .nbIM H "Harap. B 0PY>KHH. npH .neltcTBliH BJIarH

B03J1.yxa Ha CCpHHCTblf! Ka.'IHf! OH 06pa3ycT He60JIbWHe KOJIl14eCTBa cepoBo-

Jl.opoJl.a, n04eMY H3 Jl.YJIa PY>KbH nOCJIe CTpeJIb6b1 naXHeT CepOBOJl.OpOJl.OM.
ECJlH CMewaTb nopowKH CeJlHTpbl, cepbl H yrnR B KOJlH4eCTBax, COOTBeT-

CTBYIOJllHX npHBe.nCHHOMY paBeHCTBY (CMeWHBaTb MO>KHO TOJIbKO Ha JIHCTe
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6YMam, 110 He B cTynKe), H I{ KY'II{e nOJIyqeHHOrO nopOillKa nO.ll.lICCTH UJIaMIi

nY'IHHKH, TO nopOIIlOK .lI.aeT HPKYIO BcnbIIIIKY. B BcnbIlIIKe nopoxa He Y'Ia-
CTByeT KHCJIOpO.ll. B03.n:yxa. B 9TOM JIerKO y6e.lI.HTbCII, eCJIIf nOMeCTHTb KY'lKY

nopoxa B 6aHKY, KOTOPYIO HanOJIHliTb yrJIeKHCJIbiM ra30M. He nO.lUI.epJlmBaIO-
III.HM ropeHIfIi (pHC. 157). ECJIH 3aTeM KOCHYTbCIi nopoxa HaKaJIeHHbIM KOH-

U.OM npOBo.'lOKH, TO nopox .lI.aeT TaKYIO me BcnbIIIIKY, KaK H Ha B03.l1.yxe.

B Pymbc npOHCXO.lI.HT TaKaR me BcnbllIlKa, HO 3.lI.eCb C03.lI.aeTCIi OO.'lb-

1II0e .lI.aBJIeHHe 06pa3YIOIII.HXCH ra3<lB, H 3aTeM npOHCXO.ll.liT pe3Koe HX pac-

IIIHpeHHe B MOMeHT BbI.'leTa nYJIH HJllt .lI.pOOH H3 .lI.YJIa pymbR. Eho pe3Iwe
paCIIlIfpeHHe C>KaTbIX ra30B BbI3bIBaeT COTpSlceHHe B03.l1.yxa, H Mbl C.'lbIIIIHM

XapaI<TepHbIA 38Y1C 8blCmpe/la. 3BYK BbICTpeJia MbI C.'lbilIlliM H npIf CTpeJIb6e
H3 .lI.eTCKOro B03.n:YIIIHoro nHCTOJIeTa B TOT MOMeHT, KOr.lI.a npo6Ka BblTa,1-

KHBaeTCIi C>KaTbIM B03.l1.YXOM, HO TOJIbI<O 9TOT 3BYK, KOHe'lHO, rOpa3.lI.0 OOJIee

CJIa6bIA.
ECJIH Bocn.'laMeHIITb nopox B cnoc06Hoif BbI.lI.ep>KaTb 60JIblIlOe .lI.aBJIeHHe

meJIe3HOn Tpy6Ke C nJIOTHO 3aBHH'IeHHOA KpbIlIIKOA, TO MbI HHKaKOro 3BYI{a
....

He YCJIbIIIIHM.

flpH BOCnJIaMeHeHHH nopoxa Ha B03.lI.yxe npo-
' 

HCXO.lI.HT, XOTH H O'leHb 6bICTpoe, HO nOCTeneH-

Hoe paCIIIHpeHHe ra30S. fl03TOMY CJIbIlIleH TOJIbKO

cJIaQbIA 3BYK BcnbIUlKH.

EbIBaIOT B3pbIB'IaTbie Bew.eCTBa, pa3JIaralO-
Il(HeCSI nO'lTH MOMeHTaJlbHO H BbI.lI.eJIIlIow.He ra3bI

C HecpaBHeHHO 60JIblIleA CKOpOCTbIO, '1eM '1epHbIA
nopox. flpHMepOM TaKoro B3pbIB'IaTOrO BeIl(eCTBa

MO>KeT CJIyml:lTb a3H.lI. CBHHLla PbN6 . ECJIH He-

60JIblIlYIO KY'IKY 9Toro Bell.leCTBa nOMeCTHTb Ha

KOHIJ.e MeTaJIJIH'leCKOA nJiaCTHHKH H HarpCT!:,. TO

PIIC. 157. nopox B 6aHKe MbI YCJIbIlIlliM TaKoif me 3BYK, KaK npH BbICTpe.1e 1:13

C yrJleKHcJlhlM ra30M. pymbSl. 06pa3YIOIl.lHeCli npH pa3JlO>KeHIIH PbN6

a30T H napbI CBHHIJ.a BbI.lI.eJIRIOTCR C rpOMa.ll.HOH

6bICTpOTOA, npOH3BO.ll.RT COTpRceHHe OKPY>KaIOIl(erO B03;!tyxa, H MM CJIbIIllHM

3BYK BbICTpeJia HJIH B3pbIBa. B nJlaCTHHKe, eCJIH OHa He O'leHb TOJICTaH,

nOJIY'laeTCR RMKa HJIH .n:a>Ke np06HBaeTCSI, .lI.bIpKa.
TaKHM 06pa30M 3BYK BbICTpeJia HJIH B3pbIBa CJIbIlIleH TOJIbKO npH pe3KOM

H 6bICTpOM paCIIIHpeHHH ra30B.

YepHbIA nopox 6bIJi H306peTeH 60JIee 500 JIeT Ha3a.lI., no O.ll.HHM npe-

.lI.aHHSlM - HeMeIJ.KHM MOHaXOM lllBapIJ.eM, no .lI.PYrHM npe.lI.aHHIIM - aHrJIHtl-

CKHM MOHaXOM E3KOHOM, H C Tex nop .lI.O cpaBHHTeJIbHO He.ll.aBHerO BpeMeHH

CJIY>KHJI rJIaBHbIM 06pa30M .lI.JISI BoeHHbIX IJ.eJIel;j, C nOJIOBHHbI npOIIlJIoro CTO-

JIeTHII, KOr.lI.a 6bI.'lH H306peTeHbI 60JIee CHJIbHbIe B3pbIB'IaTbIe Bell.leCTBa,

'1epHbIlt nopox Ha'laJi WPSlTb CBoe 3Ha'leHHe. B HaCTOlIll.lee BpeMSI OH npH-

MeHSleTCSI, rJIaBHbIM 06pa30M, .lI.JISI MHpHbIX IJ.eJIeti: .lI.JlSI HeKOTopbIX no.lI.-

pbIBllhiX pa60T B ropHOM .n:eJIe, B Ka'leCTBe .n:elIleBoro OXOTIIH'IberO nopoxa'
H B nHpOTeXHHI<e (npHrOTOBJIeHHe paKeT, q,eAepBepKoB H T. n.).

AMMoHHeBaR, HJIH, KaK ee HHOr.ll.a Ha3bIBaIOT B TeXHHKe, aJUtlla'tHan

ce/lumpa, HIITpaT aMMOHHR NH,NOs , rOTOBHTCR B 60JIblIlHX KOJIH'IeCTBaX

HeltTpaJIH3aIJ.HeA pacTBopa a30THoA KHCJIOTbI aMMHaKOM:

HNOs +NHs=NH,NOs .
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AMMOHHeBaH CeJlHTpa CJlYiKHT .ll. H .llBYX UCJlefi - OHa SlBJlSleTCH npeKpac.

HblM, KOHueHTpHpOBaHHblM a30THbiM Ylt06peHHeM, TaK KaK CO.llepiKHT 60Jlb-

molt npoueHT a30Ta, H, KpOMe TOro, SlBJlHeTCH B3pblB4aTbiM Bel.l{eCTBoM.

KaK B3pblB
tiaToe BellleCTDO aMMOHHeBall cenRTpa CJIY)f(HT npeHMYlllecToeHiIO

NHpHblM ueJlIIM. OHa BXOltHT KaK OCHOBIIall COCTaBHall '1aCTb D ue.1bli! plilt B3pblB-

'1aThlX CMeceH, HMelOlllHX oc06eHHO Ba)f(1I0e npHMellellHe .l1ml B3pblBHblX pa60T
B KaMelinoyrOJIbHblX Iwnnx. B3pbIB'IaThle BellleCTBa C aMMOHHeDOH cenHTpOH 06.1a-
ltalOT .aHTHrpH3YTIlhlMH" CBOHCTBaMH - HX B3pblB lie nepe.l1aeTCIl PY.l1I1H'IHOMY ra3Y,
T. e. C!\IeCR BbiltenliIOIllCrOCIl 06bI'IHO B KonliX MeTalla (CH4) C D03.l1YXOM. B3pbIBbi
PY.l1HH'IHOrO ra3a npeltCTaBliliIOT rpOMaltHYIO onaCHOCTb It.111 pa60'lHX' KaMeHHoyronb-
HbiX KoneH. I109TOMY Y I1ac npHHHMalOTCIi Bce MepbI K npeltorapalllelHlIO B03MO)l{-

HOCTH TaKHX B3phIBOB.

B3pblBlIaTbie cBoficTBa aMMOHHCBOfi CeJlHTpbI .lle.'1aIOT He6e30naCHbiM xpa-
HCHHe 3anaCOB NH(NOa

B lIHCTOM BH.lle. 4T06b1 CltCJlaTb ce MCHee oltac-

HoR, ee CMeIllHBalO'L C CYJlbcpaTOM aMMOHHSI (NH()2S04' TaKiKe npHMeHHCMblM
B KalleCTBe Y.ll06peHHH. TaKaSl CMeCb HOCHT TeXHII'!eCKOe lIa3BalIlle Aeiil-la-

cellumpa.
A30T, lIe06XO.llHMbIR .llJlII >lm3HH, HBJllIeTCH B TO iKe npeMH H OPY.llHeM

CMepTli. HOBbie 60CBble83pbl8'tamble 8ew,ecm8a, KOTOpblC 3aMCHHJlH lICpHbl1t
nopox,_ TaK>I(C CO.llepiKaT B CBoeM COCTaBe a30T. A30T HBJlHCTCII cocTaBHoit

lIaCTbIO nHpOKCH.'1HHa, 6C3.llblMHOrO nopoxa, HHTpOrJlHuepHHa, MeJlHIIHTa, TpO-
THJla H .llPyrHx CHJlbHO B3pbIB4aTbiX Bel.l{eCTB (0 HHX rOBopHTCII B Kypceop-

raHH4ecKoit XHMHH).
8. npo6JIeMa CBH3aHHoro a30ra. npOH3BO.llCTBO B3pbfB4aTbiX BI l.l{eCTB

.II.JIH BoeHHblX UCJlefi npe.llCTaBJIHeT .llJlH Hac He06xo.llHMOCTb, nOKa MDle OKPY-

iKeHbl HMnepHa. HCTH4eCKHMHrOCYltapCTBaMH, .llJlH KOTOpblX Bolt'Ha SI/JJiSleTCSI

HeH36eiKHbiM pe3y. bTaTOM HX nOJlHTHlIeCKoro CTpOH.

no CYl.l{eCTBY Mbl rOpa3.ll0 60Jlee aaHHTepeCOBaHbI MHpHblMH npliMe-
HeHHHMH COe.llHHeHHti a30Ta H oc06eHHO - HCKYCCTBeHHblMli a30THblMH Y.llO-

6peHHHMH, He06xo.llHMbIMH .II.JIH YKpCnJleHHH pCKOHCTPYHpOBaHHOIO ce.'1b-

CKoro X03HficTBa.

PaCTeHHe .llJlSl cBoero nHTaHHH H pOCTa HYiK.lI.aeTCSI B u.e. OM pH.lI.e 3.'1e-

MeHTOB, I<OTopbIe B .CBH3aHHOM Bli.ll.e", T. e. B BH.lI.e COC.llHHeHHt!, 0[-10 BcaCbl-

BaeT CBOHMH KOpHSlMH H3 n04GbI. Ba:Jfcl-leiiullle .9lle.Atel-lmbl nOllBbl, 6cz. KOTOpbIX

paCTeHHC CYl.l{eCTBOBaTb 6e3YCJlOBHO He MOiKeT: MeTaJlJlbI - Kamli; K, KaJlb-

UHR Ca, MarHHit Mg, iKeJle30 Fe H HeMeTaJlJlbI - a30T N, cpoccpop P, cepa S,
BO.ll.OpO.ll. H H KHCJlOpO.ll. ° (nOCJIe.llHHe .lI.Ba KaK COCTaBHble lIaCTH BO.ll.bl).
EOJlblllHHCTBO 3THX 3J1eMeHTOB 06bIlIHO HaXO.llHTCH B nOli Be B .llOCTaT04HOIlf

KOJlHlIeCTBe, HO eCTb mpll .9lle.Mel-lma, IComopblX 8 nO't8e .MallO H B KOTOpbIX

paCTeHlie MOiKeT TepneTb He.ll.OCTaTOK Ha B03.lleJlblBaeJlwfl n04Be. Eho -

tjJOCIftOP P, ICa/lllii K H oc06eHHO a30m N.

B eCTeCTBeHHblX YCJlOBHSlX, H3 HeTpOHYTOit lIe.'10BeKOM n04Be, paCTeHHH

npOH3p3CTalOT, He HcnblTblBaH HC.llOCT3TK3 B 330Te. 3TO 1110>1\110 OT4aCTIi

06'bHCHHTb TeM, liTO p3CTeHHe norn6aeT H3 TOM iKe MeCTe, r.lle OHO BblpOCJlO,
Ii 330T npH rHHeHHH paCTeHHR B03Bpal.l{aeTCSI 06paTHO B n04BY.

B npouccce rIlHeHHH K3K nOrH6111HX p3CTeHHR, T3K H TpynoB H OT6po-
COB )KHBOTHblX YlIaCTBYIOT 'll-lIlIlOCml-lble 6aICmepl1ll, KOTopble npeBpal.l{alOT
aaOT 6e.'IKOBblX Bel.l{eCTB B aMMHaK (3anax aMMHal{3 B nJlOXOM ICOpOBHHKe,

B rpH3Hoii y60pHOll).
"-

.u.Pyrne BH.llbl 6aKTepHfi nOllBbI -l-lllmpoifJllll,uPJlIOUI,lle 6aICmepuu-
npeBpal.l{alOT 3TOT aMMHaK B HHTpaTbi

-

CeJIHTpbl.
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O.nHal{O HCCJle.nOBaHIle 3THX npOlJ,eCCOB nOKa3blBaeT, '11'0 a30T paCTeHHH
.naJleKO He nOJIHOCTblO B03Bpall{aeTCH 0 nO'lBY. 3Ha'lHTeJlbHaH 'I3CTb ero npH

pa3/l0:HCell1111 OpraHH'IeCKHX Bell{eCTB 8bli)e/lllemCH 8 803i)yX.
KpOMC TOro, CeJlHTpbl KaK Bell{eCTOa XOP0l!i0 paCTBopHMble 'IaCTli'lHO 8bl-

.Mbl8alOmCIl 113 nO'lBLI OO.nOJ:t, CHOCHll{eJ:t CeJlHTPY B peKH H 3aTeM 0 Mope,

oTKy.na OHa 06paTHO B nO'lBY He B03Bpall{aeTCH.
HaKOHelJ" 'IaCTb a30Ta Obl.ll.eJlHeTCH 0 003.nyX npH ZOpe1l1llt 00 opeMH

JleCHhlX H CTenHblX nO)l{apOB H TaK>Ke TepHeTCH nO'looJ:t.

K3KHM >Ke 06pa30M 00306HOOJlHIOTCH 3TH nOTepH a30Ta 0 nO'lBe?

.1J.oJlroe BpeMH e.ll.HHCTBeHHoe 06'bHCHeHHe Haxo.nHJlH 0 zp03ax, 0 3J1eK-

1'pH'IeCKHX pa3p'H.n3X 0' 31'Moccpepe, npH K01'OpblX 0 003.nyxe 06pa3YlOTCli
OKHCJlbl 3301'a, .n3101l{He 3301'HYIO K:iCJlOTY, KaK 0 H3weM onblTe C nponYCK3-

HHeM. 3J1eKTpl1'1eCKHX Y Kp'Iepe3 003.l1.YX (C1'p. 183).
Ho onpe.neJleHHe KOJlH'IeC1'03 a30THoA KHCJlO1'bI B .n0>K-

.lI.eBoJ:t Bo.ne DO BpeMH rp03 nOK33b1Bae1', '11'0 O.ll.HH rp03b1
HH B K3KOM CJlY'l3e He MorYT nOKpblTb eCTeCTBeHHoA

y6blJlH 330Ta 0 nO'lBe.

3ar3.nKa 6b1J13 pa3peweH3 TOJlbKO 1'Or.ll.3, Kor.ll.3 6b1J1

OTKpbI1' nOCTOHHHbIJ:t HCTO'lHHK nonOJlHeHHH y6blJlH a30T3

B nO'loe. 31'01' IiCTO'lHHK - oco6ble

.6aKmeprlll.
Y>Ke .lI.3BHO 6b1J1o H30eCTHO, '11'0

nJlO.ll.OpO.ll.He nO'lObI nOObIW3eTCII-

npH MHOrOnOJlbHOM X03HAcToe, npH

iKOTOpOM 0 n,10.ll.0CMeH OXO.nHT TaK

H33HB3CMble 606o8ble pacmeHllll-
:KJleBep, OHKa, ropox, JlynHH H .np.
OKa3aJlOCb (1888 r.), '11'0 3TH pa-

!CTeHHH YJlY'lW310T no'l0Y He caMH

no ce6e, a 6J13ro.n3pH CeJlHIl{HMCH

H3 HX KOpHHX 63KTepHHM.
EaKTepHH, nOCeJlHlOll{HeCH H3

KOpHHX 3THX pacTeHHA, ObI3b1031OT 06p3300aHHe 3aMCTHblX

npocTblM rJla30M >KellDa'lKOB, HJlH KJly6eHbKoD (pHC. 158), nO'leMY 3.TH

6aKTepHH H nonY'IHJlH H33BaHHe K/ly6ellbK08blX 6aKmepllii.
KJly6eHbKoBbie 6aKTepHH 06J1a.ll.a1OT cnoc06HoCTbIO CTpOHTb CDOH a30-

THCTble Bell{eCTBa Henocpe.ncTBeHHo H3 a30Ta 003ltyxa.

KpoMe Toro, 6bWO OTKpbITO ell{e HeCKOJlbKO BH.nOB 6aKTepHA, :HCusYf4UX
llenocpei)cmsell1l0 8 nO't8e H 'raK>Ke 06J1altalOll{HX cnoc06HOCTbIO YC03H03Tb
CB060.ll.HbIA a30T 003.nYX3 (pliC. 159). DocJle rH6eJlH 63KTepHA K3K KJrY-

6eHbKoBb1X, T3K H nO'lOeHHbIX H3KOnJleHHblJ:t HMH a30T nepeXO.LJ:HT npH rHHe-

HHII 0 nO'loy, KOTOp3H T3KHM 06P330M 060rall{3eTCH a30TOM.

nO'lBeHHble 6aKTepHH, COH3b1B31OIl{He, HJlIi ifJuKCllpYIOUI,lle, a30m 003.l1.yxa,
6bIJiH OTl(pblTbl PYCCKHM Y'leHbIM BHHOrpa.LJ:CKHM (1893 r.).

TaKHM 06pa30M 6bIJlO pa3'bHCHCHO, K3KHMH nYTHMH 3301' 003.!J.YX3 003-

opam,aeTCH 0 no'l0Y'
MC>KltY npO'lHM, H3Y'IeHHe 63KTepHJ:t nO'lBbI nOK333J10, '11'0 Me>K.ny HHMH

eCTb Ii ope.nHble 6aKTepHH - i)e1l!lInpllifJllt{llpYIOUI,ue, KOTopble p33J13r31OT

HI1Tp3Tbl nO'lBbI 11 Obl.ll.eJlHIOT CKOnJleHHbIe .npyrHMH 63KTepHIIMH 60r3TcT03

330Ta B 003,o.yX.

PHC. 158. KJlY-
6eBbKIi Ha KOp-

HIIX 6060Boro

pacTcHHII.

192

PHC. 159. oaKTepHH,
YCBaHBalOwHe 330T

B03.ayxa (nolt MHKp.).



B eCTeCTBeHHblX YCJlOBHHX BCe 9TH npou:eccbI ypaBHoBelllHBalOT ltpyr

.npyra, npOHcxo.nHT nOCTOHHHblR KpYZOBopom a30ma, H paCTeHHe nOJ1Y-
'1aeT HY)\(Hbie eMY HI:ITpaTbl B .nOCTaTO'lHblX KOJlI:I'leCTBax. Ha pl:lc. 160

 aHoCXeMaTH'IeCKOe 1:1306pa)\(eHl:le eCTeCTBeHHOrO KpyrooopoTa a30Ta B npH-

po.ne.
Ho B 9TOT eCTeCTBeHHbln KpyroBopoT a30Ta BMelllHoaeTCH co CBOen lleHTeJlb-

HOCTblO '1eJlOBeK. OH pacnaxHBaeT rpoMallHble npoCTpaHcToa 3eMJII:I, 3a-

ceH03eT HX, CHHMaeT ypo)\(aA 1:1 YB03HT '1aCTO cooceM 0 llpyrHe MecTa,
a C ypO)\(aeM YXOllHT 1:1 a30T. J{poMe TOro, HenpaOI:lJlbHaH 06pa60TKa nO'lBbl

HepellKo HapYlllaeT )\(H3HelleHTeJlbHOCTb a30THblX 6aKTepHR, H OHH He ycneoalOT
HarOTOBI:ITb 1l0CTaTO'lHoe KOJlI:I'leCTOO a30Ta. DO'IBa 6eiJ1wem a30mO.M, pa-
CTeHI:IH Ha'lI:lHaIOT rOJlOllaTb 1:1 '1aXHYTb. .LJ:ml nO.D.ll.ep)\(aHHH I:IX npl:lXOltHTCH

HCKYCCTBeHHO OOOllHTb a30T B no'l0Y. aTO .neJlaJIH C He3anaMHTHblX opeMeH,

PHC. 160. KpyroDopoT a30Ta B npHpOlte.

HCXOllH 1:13 )\(H3HeHHOrO OnblTa. Do'l0Y Yll06pHJlH Ha8030.M, He nOll03peoaSl,
'1TO Ha003 Yll06pSleT nOTOMY, '1TO COllep)\(HT a30T (a TaK)\(e CPOcCPOp 1:1 Ka-

Jll:li1); OOOllHJlH 0 nJlOllOCMeH KJleOep H llpYrHe 606o8ble pacmeHllll, He 3HaSl,

nO'leMY OHH YJlY'IlllaIOT no'l0Y; YJlY'IlllaJlH MeTOllbl 06pa60TKH nO'lObl, '1TO,

Me)\(llY npO'lliM, YJlY'IlllaJlO YCJlOOHH )\(H3HelleSlTeJIbHOCTI:I nO'lOeHHbIX a30THblX

63KTepHR, 0 pOJlH KOTOpbIX HH'IerO el.lle He 6blJlO 1:130eCTHO.

DocJle Toro KaK 6b1J1o YCTaHOBJleHO, '1TO paCTeHl:l1O He06xOllHMbl onpe-
iJe/le.'tHble 9/le.MeHmbl, 003HHK Bonpoc 06 uCKyccm8eHHblx .MllHepa/lbHblX
yiJo6peHllllx H, B '1aCTHOCTH, 06 Yll06peHI:II:I nO'lBbl ce/lllmpoii.

J{OJlI:I'leCTBO CeJII:ITpbl, BblB03HMOA paHblIle 1:13 4HJlH TOJlbKO llJlSl npOH3-
Bo.nCTBa B3pblB 1

laTblX Bel.lleCTB, Ha'l3J10 6bICTpO B03paCTaTb H ltOWJlO .11.0

MHJlJIJ:lOHOB TOHH B rOll.

3a C'IeT 9TOA CeJlI:ITpbl ypO)\(aAHOCTb Yllo6pHeMblX nOJleil B03pOCJla BO

MHOro pa3, '1TO llJlSl CTpaH, He I:IMeOWHX .nOCTaTO'lHO 3eMJlH llJISI npOKopM-

neHI:ISI cooero HaCeJleHI:IH, 6blJlO paOHOCI:IJlbHO yoeJlH'IeHl:l1O noceoHoA nJlOI.ll3111:l.
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Ho BMeCTC C TCM B03HHKna OOnbIH3R yrpo3a 3TOMY onarononytlHlo. He.

CMOTpR Ha rpoMa.n.HocTb 3aJlC>Kclt tlHJlHHCKOIt CCJIJITpbl, npc.n.BHJ1CJlCR MOMeHT,
H .1l0BOJlbHO 6nH3KHtI - tlCpC3 KaKHx-HHOYJlb HeCKOJIbKO llCCRTKOB .'1CT, KGr:ll3

9TH 3aneH<H 6y.n.YT HCtlCpnaHbI H HaCTynHT Q.30mHaR KamacmpoifJa.
TaKHM 06pa30M nepell '1enOBe'lCCTBOM B03HHKna npo6/le.Ma Q.30ma. He-

06XOltliMO 6b1J1o HaHTl1 nYTH HCKYCCTBeHHOrO CBR3b1BaHHR a30Ta/ B03.n.yxa.
DonhlTKH pa3BOltHTb a30THble 6aKTcpHH H BHOCHTb HX B nOtiBY He npH-

BenH HH K tlCMY. C03.1laHHe 6naronpHRTHblX ycnOBHtI MR )l{H3HH oaKTcpH'1t
OKa33J10Cb .n.CJlOM OtlCHb Tpy.n.HblM.

CnaCCHHe OT a30THoro rOJIo.n.a oblno HaA.n.eHO B uCKycCm8eHHO.M C8R3b/..

BaHIIU a30ma 803iJyxa XHMH'IeCKHM nYTeM.

nepBblH npH.nYMallHblii cnoc06 33KJlIO'IailCH D cmHraHHH a30Ta B niiaMeHH BOJlb-

TODOH llyrH (CTp. 183) Ii B nOrJlow.eHHH nonY'laeMbix OKHCilOB a30Ta H3BeCTblO Ca(OH)i.
I1epBbl!\ 3aOOlt HCKyccTBeIlHoH KaJlbllHeOOH CeJlHTpbl Ca(N03)! 6bln nocTpoeH B Hop-
ocrHH (1905 r.), rlle HMeJlaCb D03MomHOCTb nOJlb30BaTbCH .neweBoH 3neKTpH'IeCKOii
311CprHf'ii 6J1aroltapll 60JlbWOMY KonH'IecTBY cTeKalOw.eH crop BOltbi - .6enoro yrnll".

HCKYCCTBCIIII3H K8J1bllHeBaH CeJlHTpa nOJlY'lHJla npHMellellHe KaK Ylt06peHHe no.n

Ha3BallHeM Hop8eJ/CcKoii. ce./tumpb/..
3Ta ceilHTpa Morna KOHKypHpOBaTb no CBoen uelle C npHB03110H'IHlIHiiCKOH

cenHTpOH.
Ltpyroii cnoc06 .4JHKCaUHH a30Ta" 3aKnlO'IaeTCH B cileJ1YIOw.eM: CHa'lalIaHarpC-

BaHHeM B "3neKTpH'leeKoH ne'lH KOKCJl e H3BeCTbIO nOJlY'laercli yrnepOltHCTblit KanbllHii,
"JIH Ka/tbl4uli-Kap6uiJ, CaC!:

CaO + 3C.= CaC! + CO.

3areM nOilY'leHHblH K8J1bllHH-K8p6Hlt COeltHHfleTCH C nOTOM B03ltyxa.
I1pu 'nponycKaHHH 'ICpe3 nC'Ib C HaKaJIeHHWM "aJIbD;HeM-ICap6HJI;OM a30Ta o6pa-

3YIOTCH new.eCTDO CaCN2 H yronb:

CaC! + Nz
= &aCN! + C.

I10IlY'lCHHoe COel1HIICIIHe - KaAbl(.Uii-I4UaHaMuiJ - npH pa3J10meHHH DOltOn .lHieT
3MMH3K, H] KOToporo MomHO DOJIY'UlTl> COJIH aMMOHHH, npHMeHlleMbie n Ka'lecroe

ylt06peUHH:
CaCNz + 3HzO = 2NH. + CaCO..

KpOMe Toro, H KanbUHii-ItHallaMHlt caM no ce6e MomeT CJIymHTb y.n06pcHHeM,
HeCMOTpH Ha TO, 'ITO 011 HOJlReTCR Bcw.eCTBOM 1IJ10BHTblM ,IUIR paCTeHHn H mHBOTHWX_
ECJlH ero BIlOCHTb B no'l0Y 3altOJlrO .no noceBa, TO OH nOltBepraeTCIi B nO'IBe p!lllY
XHMH'IeCKHX npeopaw.eIIHii, B pC3YJlbraTe KOTOpblX 06pa3YIOTC!I COJIH aMMOHH" H

ceilHTpbl. _

c.1eltYeT oTNeTHTb, '1TO HymHble p8CTeHUIO ueMeHTW 0110 NomCT 6pan. OT paa-

JlH'IHblX COe.nHHCHHn 3THX 3JlCMeHTOB. B '1aCTHOCTH 'a30T paCTellHe M01Ker YCB8HBaTb

IIC TO.1bKO H3 p33JJHIIHblX CeJlHTp, 110 H H3 CO./leu aMMOHUR- NHtCt, (NHthSOt,
NHtNOs H.IIp. PaeTCHHIO B31KeH onpeiJeM!HHbtii 3./ltMeHm, H ORO He O'leH& pa36op-
'1HBO OTHOCHTCII K TOMY .coyey", no.!! KOTOpHM eMY !nOT ueMellT Ro.naeTCA.

IJ,HaIlaMILIJ,HblH enocw rjlHKeaUHH nOTa 6b111 BblrO,lJ;HeC HopBelKCKorc H 6W:CTpl)
na'laJi pacnpoCTpauRTbcH BO Bcex cTpanax.

Han60nee BbIrO.1l.HhIM CI10COOOM CBR3b1BaHHR 330T3 B03.11.yxa OKa3aJlCIt

aM.MUa'tHblU CMCOO. 3TOT cnoc06 OblJl pa3pa6oTaH B fcpMaHHII (B 1914 -T,)
H3BeCTHbiM HeMeu,KHM Y'leHblM fa 6 e p 0 M (Haber), 8CXO.1l.HBWHM 83 pSl.n.a

TeopeTII'IeCKHX nOJlO>Kelmlt COBpeMeHHolt XliMKH II H3 CBOnx HaY'lHLIX
HCC.'1e.LlOBaHUn.

Do aM)IHatiHOMY cnocooy a30T B03.n.yxa CBSl3L1BaeTCSI HenOcpeJlCTBeHHQ
C B0.l10pOJJ.OM C 06pa30Wl.HnCM a.M.MUaKa NHa. DonY'IeHHLlIt aMMHaK MomeT
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6bITb 33TeM npeBpam.eH JlH60 B COJIH 3MMOHHH, JlHao OKHCJ\eH B 330THY:O
KHCJlOTY H 33TeM npeBp3lUeH Ii CeJIHTpbl.

Pe3KUQR coe HHeHHR330Ta C BO OpO OM06P3THM3:

Nt + 3H2 2NHa'

KpOMe Toro, peaKUHII 06pa30BaHHH aMMHaKa H eTKpaUHe .MeiJ/leHHO.
CKOJlbKO-Hli6Y.lI.b 33MeTHbie pe3YJlbT3T!>I nOJlY'l3IOTCIi TOJlbKO npH Hazpe8aHUU
He MeHee K3K  o300° H B npHcYTcTBHH Kama/lU3amopo8.

npM .lI.3,1bHeRllIeM nOBbillIeHMH TeMnepaTyp!>lCKOpOCTb oopa30B3HMII 3M-

MuaKa YBeJlH'IHBaeTcII, HO BMeCTe C TeM YBeml'lHBaeTCIl H CKOpOCTb 06paT-
Horo paCna.!l.3 MOJleKYJI NHJ' KOJIH'IeCTBO 06pa3YIOm.erocli B KOHe'lHOl\l HTore

3MMH3Ka O'leHb MaJlO.

Eho KO.IJH'IeCTBO MO>l<HO, 0 H3KO.YBeJlH'IHTb, eCJlH CMeCb ra30B nO.ll.Bep-

r3Tb Oa8/leHillo. ITo Mepe nOBblweHHH lt3BJleHHR YBeJlH'IHBaeTcH H KOJlH'IeCTBO

06pa3yiOlU,erOCIi 3MMH3K3.

Pe3YJlbT3T!>I HCCJle,aoBaHHA Ha BJlKRHHeMTeMnepaTYPbl H  aBJleHHlI Ha

KOHe'lHbfR pe3YJlbTaT peaKu,MH- nOKa3aHbI H3 CJfe.ltYlOlUeR n6J1Hu.e, rlte npM-

Be.ll.eHbI npOu.eHTHbIe  OJlH'IeCTBa aMMHaK3, 06pa3YIOUJ:erocII B CMecu ra30B

npH P33,1H'IHblX lIaBJIeHHIIX H TeMnep3Typ3X.

I I .lI.aBJleHUe B aTMOCljlCPax

TeMnepaTypa

I l I I I1 100 200 300 600 1000

200° 15,3 80,6 85.5 89,9 95.4 98.3
300 2,2 52,1 62,S. 11,0 84.2 92,6
400 0,44 25.1 3&,3 47,0 65,2 79,S
500 0,121 16,4 11,6 26.4 42,15 51,5
600 0,04 4,5 3,25 13,8 23,1 31,4
700 0.022 2,14 4,10 7,25 12.6 12,9
800 0.012 1,15 2,24 - - -

900 (),OO7 0,68 1,04 - - -

1000 0,004 0,44 0,81 - - -

Y'IHTblBaR no.IJY'IeHHble .aaHHble, fa6ep OCTaKOBHJlCIi Ha .naBJleHHH B 200

aTMoc<pep Ii TeMnepaType 600°, .nalOUJ:HX TOJlbKO OKono 8% aMMHaKa B CMeCH,

HO, npH HaJlH'IHH nO.ll.xo.nllUJ:ero KaTa.rJ.H3aTOpa, C .lI.OCTaTO'lHOR .lI.J111 npaH3-

BO.ll.CTBeHHoro npouecca CKOpOCTblO.
Ha 3TH yCJlOBHR II 6b1J1 paCC'IHTaH nep8blU 3a8oiJ CUHmemU'ICCKOZO a.M-

.MIlaKa, nOCTpoeHftblR no npoeKTY fa6epa B 1914 r. B fepMamm.
TeMnep3Typa 6000- TeMnepaTypa, 6.'1H3Kall K TeMnepaType Kp3CHoro

K3J1emlli. IT03TOMY C03.l1.3HHe annapaTypbl. KOTopali npH T3KHX YCJIOBHIIX

BbI.nep)l(HB3J1a 61.1 .n3BJIeHHe B 200 3TMoc41ep. npe.acTaBJ1I1J10 rpoM3.l1.Hble Tex-

HHlJeCKHe TPY,!!.HOCTH, KOTOpble 6bfJIH, O.ltH3KO, npeO.ltOneHbI 6.13rO.ltapll ycne-
xaM TeXHHKH Ii MeTaJIJ1YPrHH, .naSllIHX He06xo.lUiMYlO annapaTYPY Ii no.nxo-

.llllll.(Iie .lI.JI1i Hee COpTa CTaJ1H. 3a KaKHe-HIi6Y.llb 10 JleT .no TOro 0 nO.ll.06-
HOlll npoH3BO.aCTBe HeJlb3R 6WIO II Me'lTaTb.

Ha HeKOTopblX COBpeMeHRDlX 3aBo.nax .naBJIeHHe ltODO)1HT ltO 1000 aTMocq,ep,
'ITO II03Dc:>nHeT CHH3HTb TeMIIepaTYPY.
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Ha pHC. 161 npe CTaBJleHaynpollJ.ellHall extMa YCTaHoBKH ra6epa.
He06IOJlHMall JlilR peaKl\HH CMeCh a30Ta H Bo opo.u;anOJlY'laeTCH B ea30eeHe-

pamopax (H3 BHX Ha cxeMe IIpe.u;cT8BJleH TOJlhKO O.u;HH).
LIacTb ra30reHepaTopoB pa60Taer C B03.D.YWHblM ltYTbe..., .u;aBaR 06b1'lHblH reHe-

paTopHblH ra3 (CTp. 81).
npH npo.aYBaHHH B03.u;yxa 'lepe3 CJlOH KOKca npOHCXOJl)lT peaKUHH:

C + 0:= CO:,

CO.+C=2CO.

I1oJlY'laeTCR CMeCb a30ma B03iJyxa C OKHCbIO yrJlepolta (eeHepamopHblii
ea3).

B JlpyrHx reHepaTopax nOJlY'laeTCII CMeCb BOltOpolta C ToA me OKHCblO yrJlepolta,
HJlH TaK Ha3b1BaeMblH BooRHoii ea3. ,U,JlR noro '1epe3 HaKaileHllbiA CJlOH KOKca npo-

.u.YBaIOTcII napbl BOJJ;bI:

C + H:O = CO +Hs.

I1pH !lTOH peaKl\HH TenJlO He BbI.u;eJlRCTCII, KaK npH nOJlY'leHHH reHepaTopHoro

ra3a, a Ha06opOT, norJlow.aeTCII. KOKC nOCTeneHHO OCTblBaeT. I10!lTOMY 'lepe3 onpe-
J(eJleHllbie npOMeJKYTKH DpeMeHH 'lepe3 reHepaTOp npO.!1YBaeTCR B03ltYX, H KaK TOllbKO

KOKC paCKaJlHTCII, onRTb nYCKalOT napbl BOltbi H T. It. (Ha cxeMe nOKa3aH reliepaTOp

ltJlR BOltRHOrO ra3a).
B KOHe'lHOM HTOre, reHeparopHblH H BOltRHOA ra3b1 ltalOT CMeCb N:, H2 H CO,

KOTopaR npOMbiBaeTCIl BOltOH B pRoe .6aUleH - r8300'lHCTHTeJleA (Ha cxeMe nOKa3aH

OltHH) no npHHUHny npOTHBOTOKa - :nJlII y.naJleHHII nblJlH H paCTBopHMblX B BOlte

npHMeceH
- H c06HpaeTCR B rpOMa.!1HblH ea3eOitbiJep (Ha cxeMe - BHH3Y).

ra3rOJlbltep npeltCTaBJIReT c06010 norpYJKCHHblH KpaRMH B BOlty JKeJle3HblH KOJl-

naK,_ KOTOpblH no Mepc HaKOnJleHHR ra3a nOltHHMaeTCR, a npH paCXOltOBaHHH-

onYCKaeTCII.
1-13 nOJlY'leIlHOH CMeCH HYJKHO yiJaltumb OKUCb yvzepoiJa CO. 3Ta aalta'la npelt-

CTaBJlReT TeXHH'leCKHe TPYltHOCTH. OKHCb yrJlepOlta
- OKHCeJl HecoJle06paaYlOlllHH,

H ltJlR Hee, B npOTHBOnOJlOJKHOCTb yrneKHCilOMY ra3Y, TPY.!1IIO HaHTH BellleCTBO,
C KOTOpblM ee MOJKHO 6b1J1o 6b1 COe.!1HHHTb. OKHCb yrJlcpoJ{a norJIow.aeTCR TOJlbKO

paCTBopOM COJleH aaKHCH MeJ{H B aMMHaKe, 06pa3YR C HHMH CJlOJKHOe coeJ{HHeHHe.

PacTI op nOT ltOpOrOH H nOrJl6w.aTb HM 60JlbWHe KOJIH'leCTBa CO 6b1J1o 6b1
HeBbirOltHo.

I10!lTOMY npHUlJIOCb npHltYMbiBaTb cnoc06 npeBpa\UeHHR OKHCH yrJlepOlta B yrJIe-
KHCJlblH ra3, OTlteJlHTb KOTOp Hlie npeltCTaBJlReT TPj'ltHOCTH.

3aJ{a'la 6b1i1a pa3peweHa nYTeM peaKUHH OKHCH yrJlepOlta CO c neTJeZpemblM
BOiJllHblM napOM B npHCYTCTBHH KaTaJIH3aTOpa (OKHCb JKeJleaa C npHMeCblO OKHCH

xpOMa):
CO + H20 = CO2 + H2.

3TOT cnoc06 nOilY'lHJI lIaaBaHHe KOH8epcuu, a COOTBeTCTDYIOW.HH annapaT
(CM. cxeMY) - KOHsepmop. '-

B KOHBepTope Ha peweTKax nOMew.aeTCR KaTaJlH3aTOp. PeaKUHR HJ{eT C Bbllte-
JleHHCM TenJla, KOTopoe Hcnollb3yeTcR JJ;JlR nOltOrpeBaHHR nocTynalO\UHx ra30B D pRJJ;e

TenJlo06MeHHHKOB (Ha cxeMe HC nOKa3aHHblx). OKHCb yrJlepOJJ;a OKHC,lReTCR nO'lTH

nOJlHOCTblO. CMeCb ra30B HanpaBJlReTCJI BO JlTopoA ra3rOJlbJJ;ep.
COOTHoUleHHe KOJIH'leCTB nOJIY'laeMbiX reHepaTopHoro H BOJ{RHoro ra30B 6epeTCJI

TaKoe, 'lT06b1 B KOHe'lIIOM HTore, nocJle lt06aBKH B KOIiBepTOp BOltOpOlta (H3 BO.!!.!!-

Horo napa), nOJlY'lHJlOCb HYJKHOe ltJIR peaKUHH COOTlIoweHHe N2 H H: OltHH 06'heM

N: H TPH 06'h MaH2.

lI.JlJI yltaJIePlHJI 06pa30DaBUlcrOCJI yrJlcKHcJloro ra3a CO: no.1baYIOTCJI TeM, 'lTO

paCTBopHMOCTb CO2 B BOltC CUltbHO yseltU'tU8aemCIl C nOSblUleltUeM iJaSlteHUIl.

ra3h1 CJKHMalOTCJI naCOCOM (KOMnpeccopOM) ltO 25 aTMocq,ep H HanpaBJIRIOTCJI
B 6a1UHIO, rJ{e HaBCTpe'lY HM CTeKaeT HaKa'lHBaeMaR B 6aWHIO DOJJ;a, KOTOpaJi paCTDOpJleT
CDs nO'lTH HaueJlO (nOJlY'leHlIblH pacTDop HCnOJlb3yeTCJI ltJlR HeKoTopblX ltpyrnx

npOH3DOltCTB).
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I1PC}K.l\C 'IeM UYCTHTb UOJlY'IeHIIYIO CMCCb ra30B D KOHTaKTHbI aunapaT, lIe06xo-

,ilHMO yiJa/uimb U3 flee HeOO.ltbWYIO npUJU£b HenpopearUpOBaDWefi B KOHDepTope
QKUCU yz.ltepoiJa, KOTopaH Moriia 6b1 .0tpaDHTb KaTailH3aTOp.

JJ,JlH ,noro CMec" cmHMaeTCIi KOMUpeCCOp3MH JlO 200 U'Moclf!ep HnponYCKaeTCfl
'1Cpe3 yaKYIO 6awill0 C TOJlCTblMH CTeHKaMH, l'J{e CO JlOrJIOmaeTCIi nporOllHeMbiM
B 6alllHIO npH nOMOlll.H uacoca paCTBopOM COlleH a8KHCH MeJUI B 8MMHaKe (paCTDOp
flertpepbl8flO [{UPKY.ltupyem D 6awHe). 3Tor 1II:e pacTBop norJlOlll.aeT H Clle.abl cepo-

BO.B.(jpo.aa H HeKOTopble ltpyrHe npHMeCH.

CODeplllellHO 'IHCTaH CMeCb nocTyn8eT, IIaKOHeu, 0 K@HmaKmHb1l1 annapam, r,1le

H.aeT CHIITea aMMHaKa:

N. + 3H2
= 2NHa.

PeaKUHH !ITa, Tpe6YlOllI.all BblCOKOH TeMnepaTyphl, HlteT B TO me BpeMH C Obl-

.l(eneliHeM TenJla. I109TOMY nocTynalOllI.He B annapaT r33h1 lIarpeDalOTCIi .nO HYJKHOH
TeMnepaTypbl B TenJlo06MeHIIHKax (CM.
cxeMY) npH nOMOlll.H OTXOltRID.MX raaon.
HOJKHIIII 'IaCTb KORTaKTlIoro 8DuapaTa TaK-
}Ke npeltCT8BIIReT co6010 TenllOQ6MeHIIHK,
D BepXHeH me HaXOltHTCIi KamllAUS4l1Wp

-

}l{elle30 C IIpHMeCblO OKHC. OBanIOMHIIHR

H llI.eilO'lUblX MeTanJlOB.

t'
II 

 - -=..., ...

PHC. 162. BllelllllHH DHlt KOII-
raKTHoro auuapaTa CHCTCMbI

<t>aY3epa.

PHC. 163. BUCIlIIIHH DH,1l
6alllcil ltnR upOMblDallHR

ra30D.

I1pH pcaKUHH B KOIIT8KTIIOM annapaTc, KaK YJKC CKa3allO, B CMCCH ra30B no.1Y-
'1aeTCIi HC 60Jlbllle 9% NH8' 06pa30naBllIHHcfl aMMHaK pacTsoplIeTclI D DOlte B 6awllc
.l(J/H nOrnOlll.eHHH aMMHaKa. I10JlY'IellHblH pacTBop OXJlaJK.naeTCH B XO.ltoiJU.ltbHIl1.e

H HanpaSJllleTCH B rpOMa.l\lIb1e qucmepHbl ltJlH xpaueHHH pacToopa aMMHaKa.

HenpopearHpooaolllalI CMeCb N2 H H2 npHcoeAHHHeTclI K COC}f{eH CMCC/1 H CIlOIJa

HanpaoilHeTcH B KOHTaKTHblR annapaT. TaKHM 06paaoM npOHCXOltHT HenpCpbIIJHaH [{UP-
KY.ltIl[{UJl za3080ii CAlecu. H3 KOTOpOH Bce BpeMH 03DJ/eKaeTCH 06pa3YIOllI.HHCR aMMllaK.

BMecro nOrilOlll.eUHH DOAOH, B HOOCHIlIHX YCTaHoDK3x 8MMHaK ltaDnCIIHeM oopa-
u{aemCJl 8 3fCuiJKocmb, KOTopaH xpaHHTCR B CTaJlbHblX 6unOHax.

Cnell.yeT 06paTHTb BIIHMaHHC Ha TO, 'ITO Bce nponeCCbI, Ha'lHllaR C y.o:aJleHIIII
CCTaTKOB OKHCIf yrncpOlta, H.aYT noiJ iJa8.1teHUe.M 8 200 anUtOcfjJep. 009TOMY Dce an-
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napaiUJl Dpe n.JlJtIO'FTOilcTocrellHble CTaJlblJWe KOJJOIIHY He(\OJli>IUOrO llJl3MeTpa
('!eM MeHbwe lI.WUteTP Tpy6w. TeM Clo.llbwee .alUlileHHe OHa MOJKeT BbillepJK31'b).

B HaCTOI,IUJ,ee BpeMJI BO MIIomx CTp3nax. H B TOM 'IHCile B CCCP. BWCTpoeH
pJl,ll 3aBO.ROB CHHTeTH'IeCKOrO aMMHaKa C pa3J1H'IHOii annapaTypoii, paCC'IHTaHHoii
Ha pa3i1H'IHble ltaBJleHHR H TeMnepaTypbl H Ha pa3.1H'IHble cnoc06b1 nOJlY'leHHfI 330TO-

IMIJWpO.lllloA eMeCR (CHCTe ndKa3aJJe. KJlo.aa, <)aY3epa H ltp.), HO B OCHOBe Bcex 3THX

CHOCOOOB JleJK8T HaY'IHhle npWHiumw. Bhlpa60TaHHhle ra6epoM B COTpYUH'IeCTBe

C JlPyrHMH Y'IeHblMH.
TPYltiloe H CJlOJKHOe npOH3BOltCTBO CHHTeTH'IeCKOrO aMMHaKa 3a nOCJleltHee BpeMIi

BDOJlHe OCBoeHO HalllHMH HHJKeHepaMH H XKMHKaMH, 'ITO ltaeT HaM B03MOJKHOCTb pac-

WJlpJlTb CTpOHTeJlbCTBO 33BOllOB CHHTeTJI'IenOro aMMJl3Ka.

.lI.JlI! Toro '1T06b1 ltaTb XOTI! 6b1 HeKOTopoe npe.aCTaBJleHHe 0 BHeWHeM BHJl.e

H pa3Mepax' rpaHJ1H03HOA annapaTypbl ltJlI! CHIITe3a aMMHaKa, npHBOJ1HM HCCKOJlbKO

PHCYHKOB, H306paJKalO\lI,HX OT-

JJ:CJlbHble annapaTbI. Ha pHC. 162
JJ:aH BHelllHHii BHlt BepxHeii '1a-

t:1J1 KOHTaKTHoro annapaTa CR-

CTeMW ct>ayaepa. YCTpOHCTBO 9TO-

fO annapaTa O'leHb 6J1H3KO K

YCTPOHCTBY KOHTaKTIIOrO anna-

paTa, npHMeHcHHoro ra6epoM.
Ha pHC. 163 H306paJKeHbI 6aw-
JIM ltill! npoMbiBallHI! ra30B H

Ha pHC. 164 - RBe llHcTepHbI ltJlI!

IpaHellHI! pacTBopa aMMHaKa.

KOJlH'IeCTBO npOH3BOltHMOrO
BO DceM MHpe CBR3aHHoro a30-

Ta HenpepblBllo pacTeT. 3TO KO-

JlH'IeCTBO BO MHoro pa3 npeBbI-
CHIIO KOJlH'IeCTDO BB03HMOii '1H-

JlHiiGKOH CeJlHTpbl.
Hil IUlJKec.1eJ1YlOllleii Ta6J1H-

ue nOKa3aHbI KOJlH'IeCTBa pa3-
i1H'IHhJX BHJl.OB CBR3aHHOZO a3O-

ma. Ha KOTopble 6b1i1H paCC'IH-
T3HbI_ HMeBIlIHeCI! B 1932 r. DO

BC MMHpe 3aBOltbl ltJlI! npOH3-
BOJl.CTBa a30THblX COeltHHeHHIt ('IaCTb H3 HHX nCJleltCTBHe KpH3Hca D HMnepHa.1HCTH-

'ICCKHX CTpaHax pa60TaJla HenOJlHblM XOJl.OM). KOJlII'lCCTBa BWp3JKCllbl B TOImax He

(Oe.D.HlleHHit, a 3aKJlIO'raJOlllerOCI! B HHX nOTa:

PHC. 164. BHeW!mH BHlt UHCTepH ltJlI! xpaHCHHI!
pacTBopa aMMHaKa Ha 3aBOltC ltJlII CHl'ITC3a aMMHaKa

no cHcreMe Ta6epa.

CHIITeTH'IeCKHH aMMH3K. . . . . . . . . .

AMMHaK KOKCOBaJIbHblX H ra30BblX 33BOltOB
K8J1 I4Ii- loIallaMHlt. . . . . . . . . . . .

HOpBeJKCK3H CeJlHTpa . . . . . . . . .

AMMHaK H3 KaJlbl{HH-l{HaH3MHJ1a
KaJlHenal! CeJlHTpa . . . . . . . . . . .

_

2 609 000
472000
363 000
21 000
10 000
1000

MToro....... 3476000

500000LJIIJlHitCK8H ceJHlTpa. . . . . . . . . . .

Ta6J1I111a HCHO nOKa3bIBaeT nepBeHcTBYI0lll.YIO pOJIb aAUlllattHOZO cnocooa CBII-

3h1BaHHI! a30ra B03J1.YX3.

B HaCTOHll(ee BpeMJI npOO/leMY aaoma MO:JICHO C'tumamb pellJeHHoii._
H MHp He uaXOJ],HTCH Y)I(e 60JJblUe B 3aBKCHlIfOCTH OT npHB03HO 'IHJJHRCKOH

CeJJHTpbl. ,

HY)I(HO TOJJbKO OTMeTHTb, 'ITO nOJlY1JaeMbI CBH33HHblJI a30T nOKa HJ],eT
He HCKJlI01JHTeJlbHO Ha y.n.o6peHHII. 3H3'1tlTeJlbHaJI J],OJlII cro Rpe.aH33Ha

tlaeTCIl

"JIB BOeHllbiX u.eJleil,
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CHHTeTH'IeCKHit aMMHaK cnY)I(HT nHOO .nnH nOnY'IeHHH coneit aMMoHHH, .nnH
'Iero ero coe.nHHHIOT C KHcnoTaMH, nHoo .nnH nonY'IeHHH asoTHoR KHcnoTbI,

KOTopaH He06xo.nHMa .nnH npHroToBneHHH BSpblB'IaTblX BeU(eCTB H KpaCHTendt,
a TaK>Ke .nnH nonY'IeHHH cenHTp.

9. OKHCJleHHe aMMHaKa B a30THYIO KHCJlOTY. AnH npeBpaU(eHHH
aMMHaKa B aSOTHYIO KHcnOTY ero OKUCIlHlOm KucllopoiJOM 803dyxa B npH-

CYTCTBHH KannH3aTOpOB B OKHcnbl aSOTa, KOTopble 3aTeM C KHCnOpO.D:oM
B03.nyxa H BO.nOit ltalOT aSOTHYIO KHcnOTY.

KOHe'lHbli't HTor YKasaHHblX peaKJJ.HR MO)l(HO H306pasHTb Cne.nYIOU(HM
paBeHCTBOM:

NHa + 20j
=HNOa+ HjO.

OltHHM H3 nY'IillHX KannHsaTopOB .nnH OKHCJleHHH aMMHaKa HBnReTCH

nllamUHa. KaTa/lHTH'IeCKOe .neitcTBHe nJlaTHHbI MO)l(HO Ha6nlO.naTb Ha cne-

.nYIOU(eM onbiTe.

B 6aHKY HanHBaeTCH HeMHoro KpenKoro paCTBopa aMMHaKa. AMMHaK,
OcooeHHO npH B36anTblBaHHH, BbI.nenHeTCR HS paCTBopa, H 0 6aHKe nony-

'IaeTCR CMeCb aMM aKaC Boa.nYXOM. EcnH B 3TY CMeCb

onYCTHTb HaKaneHHYIO nnaTHHOBYIO nnaCTHHKY HnH npo-

BonaKY, TO BOKpyr Hee nony'laeTCH OOna"lKO oenoro
.ll.blM_a (pHC. 165); nnaTHHa )l(e OCTaeTCH HeKoTopoe BpeMH

B HaKaneHHOM COCTORHHH, TaK KaK npH peaKJJ.HH BbI.ne-

/lReTCR Tenno.

Denblll .nblMOK - 31'0 He a30THaR KHcnOTa, a aMMO-

HHeoaR conb, KOTopaR nOJlY'laeTCH npH peaKJJ.HH Me>KltY

oopaSYIOU(eitCR a30THoli KHcnOToli H

Ha6b1TKOM aMMHaKa:

Ha saBO.nax CMeCb aMMHaKa C BOS-

.u.YXOM nponYCKaeTCH 'Iepes annapaTbl,

HMelOU(He BH.n .nBYX COe.nHHeHHblX OCHO-

BaHHHMH nHpaMH.n HnH KOHYCOB, Me>K.ny

KOTOpblMH HaTRHyra nnaTHHOBaR CeTKa.

CXeMaTH'IeCKHR paspea aaBO.nCKoro

annapaTa nOKa3aH Ha pHC. 166. CeTKa

npeltBapHTeJlbHO HarpeBaeTcH, a saTeM

PHC. 165. OKHC- no.n.nep>KHBaeTCH B HaKaneHHOM COCTO-

.neIlHe aMMHaKa. .HHHH Y>Ke 3a C'IeT Tenna, BbI.nenHlOllle-

rOCH npH peaKJJ.HH. CMeCb raaOB BnYCKaeTCH B annapaT
CHH3Y. 00pa3YIOU(HeCH OKHcnbl a30Ta no TPy6aM HanpaonHIOTCH B pRlt oa-

illeH, B KOTOpblX nOrJloU(aIOTCH Bo.noll, 06pa3YH a30THYlO KHcnOTY, nnoo
H3BeCTKOBblM MonOKOM, 06pa3YH a30THOKanbJJ.HeBYIO conb.

to. 3HalfeHHe COell.HHeHHA aSOTa. Pa30HBalOU(eeCH 6b1CTpblMH TeMnaMH

npOH3Bo.nCTBO CBRsaHHorO a30Ta H a30THoR KHcnOTbI npH.nano 3a nOCneltHee

BpelllH a30THoli KHcnOTe ropas.no oonbillee 3Ha'leHHE', 'IeM OHa HMena .no CHX

nop, H a30THaR KHcnOT3 Ha'lHHaeT OCnapHBaTb Y cepHoR KHcnOTbI ee nep-

BeHCTBYIOU(YIO ponb B npOMblillneHHOCTH.
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NHa + HNOa
= NHiNOa.

PHC. ] 66. CxeMaTH-
'IeCKII" pa3pe3 KOIl-

oepTopa lIJlII OKHC-

JIeHHII aMMHaKa.



A30THall KHCJlOTa HMeeT rpOMaltHOe 3HatJeHHe B BaHmeRwHX OTpaCJlaX

XHMHtJeCKHX npOH3Bo.nCTB
- B npOH3Bo.nCTBe llcKyccm8eHHblX yaoopeHllU,

B npOH3Bo.nCTBe 83pbl8'tamblX 8el4i!Cm8, KpaCUmeJleu, nllacmll'teCKltX Mace

H T. .n.

MO>KHO ctJHTaTb, tJTO B .nopeBOJlIOUHOHHOR POCCHH a30THO" npOMblWJleH-
.nOCTH COBceM He 6b1J10. 003TOMY pa3BepTblBaHHe a30THO" npOMblIllJleHHOCTH
B CCCP RBJlReTCH Y3J10BOA np06J1eMoA XHMHtJeCKoA npOMblIllJleHHOCTH H XH-

MH3aUHH Bcero Hapo.nHoro X03I1RcTBa. OHa He06xoltHMa KaK .nJlH nOBblwe-

HHH ypO>KaltHocTH nOJleR H .naJlbHeAwero YKpenJleHHII COUHaJlHCTHtJeCKoro

CeJlbCKOrO x03HACTBa, TaK H .nJlH 06ecnetJeHHH 60eBblMH npHnacaMH KpaCHoA
ApMHH.

B HaCTOHll(ee BpeMII Y Hac Be.neTCH YCHJleHHaH pa60Ta Ha.n H3Y'IeHHeM

pa3J1HtJHblX cnocQ60B nOJlY'IeHHR a30Ta H Bo.nopo.na .nJlII CHHTe3a aMMHaKa, I

Ha.n TeM, KaKHe H3 3THX cnoc060B 6y.nYT Bblro.nHee ltJlH OltHHX paRoHoB
HaIlle" 06WHpHO" CTpaHbI, KaKHe- .nJlH .npyrHx, pa3pa6aTblBaIOTcH H OCBaH-

BaIOTCII caltj:ble MeTo.nbl npOH3Bo.nCTBa CBH3aHHoro a30Ta. K HMeBIllHMCII

y Hac tJeTblpeM KpynHeRwHM a30THO-TYKOBbiM (TYKH - y.n06peHHH) KOM6H-

HaT3M 3a BTOpyIO nHTHJleTKY npHcoe.nHHHJlHCb HOBbie, H Mbi B HaCTOHll(ee

BpeMII B 3HatJHTeJlbHOA Mepe 06ecnetJHJlH nOTpe6HOCTb CTpaHbI B CBII3aH-

HOM a30Te.

11. XHMHlfeCKaH 3HeprHH. B HaIlleM Kypce MbI Heo.nHOKpaTHO Ha6J1IO.naJlH,
tJTO npH peaKUHIIX 8blaellRemC1l menllO, KaK npH peaKUHIIX coe.nHHeHHH

C KHCJlOpO.nOM (ropeHHe B KHCJlOpOlte H B B03.nyxe), C XJlOpOM (ropeHHe
B XJlope), C cepoA (noJlytJeHHe cepHHcTblX MeTaJlJlOB) H T. .n. Mbi 3HaeM, 'ITO

B npOH3BO.ll:CTBe BbI.lI:eJIIIIOll(eeCH npli peaKu,Hllx TenJlO Bcer.na cTapalOTclI
IICnOJlb30BaTb B TenJloo6MeHHHKax.

TenJlo MO>KeT Bbl.ll:eJlRTbCR He TOJlbKO npH pealcu,HH COe.ll:HHeHHH, HO

H npH .lI:pymx peaKu,HIIX. TaK, HanpHMep, npH pa3J10>KeHHH nepeKHCH BOltOpO.ll:a
no.ll: BJlHIIHHeM .lI:BYOKHCH MapraHLla np06HpKa 33MeTHO HarpeBaeTCII. OpH 3a-

Mell(eHHH B cepHoA KHCJlOTe Bo.nopO.ll:a LlHHKOM IIJ1H B Me.nHOllf Kynopoce-
Me.ll:li >KeJle30M Mbi TaK>Ke 3aMetJaeM pa30rpeBaHHe paCTBopa. TenJlo BbI.il.e-

J.llleTCR npH pa3J10>KeHHH B3pblBtJaTbix Bell(eCTB.
XHMHtJeCKHe peaKI.lHH MorYT COnpOBO>K.lI:aTbCR He TOJlbKO BbI.neJlenHeM TenJl8,

HO H .lI:PYrHMH RBJleHHRMH. TaK, npH pll.ll:e pcaKLlHA, KpOMe TenJla, 8bliJell1lemC1l

CBem, KaK npH peaKLlHH ropeHHH, npH peaKLlHH COe.nHHeHHH C xnopOM, npH
BcnblIllKe nopoxa.

Opli HeKOTopblX pe3KLlHRX npOHCXO.ll:HT 8blaeJleHUe 9IleKmplt'leClnBa. TaK,
BO Bcex ra.1JbBaHHtJeCKHX 3J1eMeHT3X, B aKKYMYJlHTopax npOHCXO.ll:HT pll.n XH-

MHtJeCK(iX peaKUHA, npH KOTOpblX BbI.lI:eJlReTCR 3J1eKTpHtJeCTBO.

ECJlH B paCTBOp cepHoR KHCJlOTbi onYCTHTb LlHHKOBYIO H Me.ll:HYIO naJlO'lKH

H COe.ll:HHHTb HX C raJl BaHOMeTpOM, TO CTpeJiKa raJibBaHOMeTp3 (pHC. 167)
nOKa,f'eT, tJTO npH xopowo 3HaKOMoR HaM peaKUHH Me>K.lI:Y LlHHKOM H cepHolt
KHCJlOTOti

Zn + H SO,= ZnSO, + H.a

MO>KeT 6blTb nOJlytJen 3J1eKTpHtJecKHA TOK. Ho npH 3TOM nOJlytJaIOll(HAcl\
BO.ll:OpOlt 6y.neT BbI.lI:eJlIITbCH B BH.lI:e nY3b1pbKOB He C LlHHKOBolt, a C MeJJ.-

HOti naJlO'lKH.

TenJlo, CBeT, 3J1eKTpHtJeCTBO - 3TO, KaK H3BeCTHO U3 Kypca  H3HKH,
pa3J1H'IHble BH1Ul 8HeprHH. OTKy.na me 6epeTCH 3U 3HeprHH npH XHMH'Ie-
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CKHX JlBJleHHIIX? Ha oeHOBaHHH 3aKOHa coxpaHeHHn 9HeprHH Mbl .l10JUKHbl

33KJJIO"UTb, 'ITO B BemeCTBax, KOTopble BCTynalOT Me>K.l1Y c06010 B XHMH-

'1eCKHe peaKUHH, HMeeTCR 3anae 9HeprHH, KOTopaR U BbI.I1eJlReTCH npH peaK-

UHHX. au 9HeprHH HOCHT Ha3BaHHe- XHMHQeCKa" 9HeprHH. TIpH XHMH-

qeCKHX npoueccax OHa MomeT npeBpamaTbCH B .l1pYrHe BHlI.bI 9HcprHH.
MbI JlerKO MomeM Ha6J1lOlI.aTb

npeflpaw,eHue XU.Mll'teCICoii 3Hepzuu
II .MeXaHU'lecICYIO 3HepU110 Ha cJle-

lI.YlOmeM oOblTe (pHC. 168): eCJlH B

CKJlHHKY A nOJlO>KHTb KyeO'lKH l(HH-

Ka, npHJlHTb cepHo!;! KHCJlOTbi H 33-

KpblTb npo6KoA, TO BbllteJlHlOmHitcH

BOll.OpOll. 6Yll.eT lI.aBHTb Ha BOlty B

6aHKC E, H B01l.3 H3'1HeT nO.ll.HH-

MaTbCR no JPy6Ke. TaKHM 06pa-
30M BCIO BO y MO>KHO nOll.HHTb
Ha HCKOTOPYIO BblCOTY. TIall.aR BHH3,
BOlta 6Yll.eT lI.BHraTb no.aCTaBJleH-

HYIO BepTYWKY.
npH 83pbioe nHpOKCHJlHHa UJIU lI.HHaMHTa, 6J13rOJJ.3pH rpOM311.HblM 33naC3M

3aKJlIO'IalOllI.eRcH B HHX XHMli'leCKOA 9HeprHU, OHU MorYT npOH3BOll.HTb

orpOMHYIO McxaHU'IeCKYIO pa60TY, B3pbfBaH l.1eJlble CK3.1bl, p33pywaH 3.11.3-

HUH U T. n.

TIpeBp3meHue XUMH'IeCKOR 9HeprnH, BbllI.CJlHlOmeitcH npll C:JICIlZaHllll

mOn.ltU8a B TonKe napoBoro KOTJl3 HJlII B I.tHJlHH.ape .I1BHraTCJlH BHYTpeHHero

cropaHHH, B MeX3HH'IeCKYIO npHMeHHCTCH
B rpOMall.HOM MaewTa6e Ha np3KTHKe.

ECJlH nOMCCTHTb TcpMOMeTp B eTa-

KaH C paCTBOpOM cepHoD KHCJlOTbl, B KO-

TOpblD onymeH l(HHK, II 3aMeTHTb nO.!!.HH-

THe TCMncpaTypbl OpH . paCTBopeHHH
"

onpClteJleHHOrO KOJlH'IeCTBa UHHK3, a 3;1-

TeM nOBTOpHTb TOT :lKC onlllT B YCJlOBDBX
B03HHKHOBeHHH npH peaKl(HH 9J1eKTpH-

'IeCKOrO TOK3 (pIlC. 167) HJlH npH nepe-
XOltC XHMH'IeCKOA 9HcprHH B MCXaHH'IC-

CKYIO, K3K B nOCJlell.HeM onblTe (pHe. 168),
TO TepMOMCTp .aOJlmeH nOK333Tb, '1TO BO

BTOpOM H TpeTbCM CJlY'laHX TenJla Bbllte-

JlHTCR MeHbwe, '1CM B nepBOM. 4aCTb

BbllI.CJlHBWCtlCR XHMH'IeCKoti 9HeprHH opc-

spaTUTCR B TCnJlO, a '1aCTb- B 9J1CKTpH-

'1eCKYIO UJlII McxaHH'IceKYIO 9HcprHIO.
PIiC. 168. T1peBpaIl\eHHe xHMHllecKo,ii

TIOMUMO npOl(eeCOB, npH KOTOpblX
9HeprHH B MeXaHH'IecKYlo.

XHMU'ICeK3R 9HeprHR BbllI.CJlRCTCSI, npcBp3maHcb B lI.pyrHc BHltbl 9Hcpnm,
eCTb u.eJlblit pH.!!. CJlY'l3CB, KOr.ll.3, H306opoT, 3HepZZIll nOUI014aemCR.

T3K, HanpUMep, ,II)lSl p33JlOjKeHHH OKUCH PTYTH, yrJleMell.Hoit COJlH, H3BeCT-

HIIKa H T. o. Tpe6YCTCSI H3rpCBaHUC. BoJl.Y Mbl pa3J13r3J1U npll nOMOmU

3J1CKTpH'ICeKOrO TOKa, XJlOpHCTOe cepe6po pa3J1araeTCB noli. BJlHSlHHeM CBeTa

H T. .It.

PHC. 167.
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3HeprH!I MO>KeT OOrJlow,aTbai He TOJlbKQ np41 peaKlJ,H!lX pa3JIO>KeHIiH.

ECTb lJ,eJIblR p!l.ll. H peaKlJ,H0 COe.ll.HHeHH!I, KOTopble TaK>Ke Tpe6YIOT 33-

TpaTbI 9HcprliH. TaK. HanpHMep, COe.ll.HHeHHe a30T3 C KHCJlOpO.ll.OM H.II.eTTOJIbKO

npH nponYCKaHIUf lJepe3 eMeCb 9JIeKTpHIJeCKHX pa3p!lltO (eTp. 183), T. e.

C OOrJlOllJ,CHHCM 9HeprHM. COeltHHeHHC yrJIepolta C cepoR C 06paaoBaHHeM

cepoyrJIepo.ll.a CS2 . COeltHHeHHe yrJIepo.ll.a C BOltOpO.ll.OM C 06pa3QBatiHeM
alJ,CTIlJleHa C2H2 H.II.YT C nOrJIOll1eHHeM TCnJla H T. .11..

TaK KaK BbI.II.eJIeHHe HJIM norJIOllJ,eHue TenJI.a - H3H60JIec 06b1IJHblR CJJYlJaR
BbllteJleHHII HJIH fiOrJlow.eHH!I 9HepmH npH XHMH"'IeCK"X "poneCcax, TO KOJIlI-

lJeCTBO BbllteJI!lIOJQet:l'C'A HJlH nOrJIOIlJ,aeMOA 9HeprHl1 H3MCpl11OT 11 Bblpa>KalOT
OOblKHOBeHHO B ell.HHHlJ,aX TenJIOBo1l9Hepnm - B 1&a/lopUTlx.

ECJIH peaKlJ,uJO He TpaJJH33.IJ,IU1 e.H;KOro MaTpa cepHoR KHC.qOTOtt npO.ll.e-
naTb B KaJIOpHMCTpe, TO Mbl HaR.II.eM, IJTO npH peaKIJ,HH Me}K.II.Y rpaMMOJI KY-
noM (CTp. 67) apRolt IU1CJIOTbi H .ll.SYMH rpaMMOJICKynaMH e.nKoro H3Tpa.
npOTeKalOllJ,eR no paBcHcTBY:

"2S0, +2NaOH'= N32SO, + 2H20,

BbI.II.eJIHTC!I 31.4 60JIbIllHX KanopH:I:t. HJlH KHJlOrpaMMK3J10pHIt. TenJIa.
t

3TO 06b1IJHO Bblpa>KalOT TaKHM 06pa30M:

H,}SO( + 2NaOH= Na2SO( + 2H20 + 31,4 KKaA.

npH nOJlYlJeHHu BO.ll.!lHOrO raaa, KaK MLI 3HaCM, 3aTpaIJHSaIOT TenJlO.

KOJlH'IeCTBO 3aTpaQCHHOrO TenJJ:a Ha rpaMMOJIcKyJIY BO.ll.bI COCT3BJI'fteT 28 KHJIO-

rpaMMKaJIOpHIf. IJTO Bblpa>KaeTC!I TaKHM 06pa30M:

C + H20 + 28 1(1(a/l=CO + H2 .

PeaKIJ,HH, npOTeKaIOLqHe C BbI.lI:eJIeHHCM TenJIa, npHH!lTO Ha3blBaTb pc-

aKlJ,H!lMH 9K30TepMH'IeCKHMH; pCaKIJ,HH, npOTeKalOllJ,He C nOrJIOllJ,eHHeM

Ten.JIa,
- peaKIJ,HHMH 9HJJ.orepMYQeCKHMH.

143 aaKOHa coxpaHeHWI 9Hepnm CJle.!l.ycr, '1TO ec.l/.u npu 06pa308aftlIU
KaI«JZO-HuffyiJb Bew,eCtnlJa npouc.xodum 3ampama f{£KOmOpOzo KO/lll'tecm8a

metiAa, mo nptl ezo pa3/l0:JICeftUu CmO/l61CO ;)Ice men/la iJo/lJfCfl() 8btde/lUmbCll.

;:ha aaSIICIlMOCTb 6b1JIa OTKpbITa 3MnHpH eCKH,T. e. !fa OCHOBaHHH onu-

TOB, ellJ,e aa.ll.OJIro .11.0 YCTaHOBJIeHli!l 3aKOHa coxpaHeHli!l 3HeprllH, JI a-

BY a 3 b e H JI a R JI a COM (Lap,la<:e) B 1784 r. II HGCHT Ha.aBaHHe - 3QKOft

JIa8ya3be U JIan/laca.

CJIe.n.yeT OTMeTMTb, '1TO nor.qOll{eHHe TenJla, 11 Bo06u{e 9Heprull, npH XI1Mli-

'leCKHX peaKIJ,If!lX He CJle.ll.yeT CMeIllHBaTb C onpede/leftftbl.MU meMnepamypft61Jltu
Yl/lOOUIl.MU, npH KOTOpbIX HaIJHHaeTC!I H npOTeKaeT peaKu,IIH. Mbi 3HaeM, IJT(}

.ll.JlII peaKIJ,IIR Me}KJJ.Y ccpolt H >KeJle30M, Me)[(.II.Y cepHHCTblM ra30M H [{HCJIO-

po.!{OM (o6pa30BaHHe 503)' Me>K.II.Y a30TOM H BO.!l.OpO.ll.OM (o6paaOBaHMe NHa).
.ll.JJH ropeHHA B KIICJIopo.ll.e 11 T..II.. Tpe6yeTc!I npeltBapHTeJIbHOe HarpeBaHH 

pearHPYIOUI,IIX Bew.eCTB. HD caMH peaKlJ,HH npoTeK310T C Bbl.ll.eJIeHHeM TenJla.

TOIJHO TaKYIO >Ke pO.qb IIrpacT nponycK3HHe 9"J( KTpHlJeCKolf HCKpbI IJCpe3
CMeCb BO.ll.OpO.ll.a 11 KHCJIOpO.ll.a. ocsem.eHHe coeTOlIt MarHH!I CMeCH BO.ll.OpOJl3
C XJlOpoM II T. .11..

1 KluorpaMMKaJlQPHR eCTb KCJlHlleCTB() 1'eDJl8. KOTOPQe HarpeBacT 1 KZ BO,!{bI
IIa 1°.
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BonpOCbI lI.JI5I nOBTOPEHI1S1,

1. I1epe'lHCJlHTe COeltHHeHHI! a30Ta, BCTpe'lalOtnHeCR 0 npHpOlte.
2. KaKHM 06pa30M YCBaHBalOT aaOT >KHBOTHbie H pacTeHHR?
3. KaK nOJly'IaeTCR aMMHaK? HanHwHTe paBeHcTBa peaKI(Hlt
4. nepe'lHCnHTe .pH3H'IeCKHe H XHMH'IeCKHe CBoHcTBa aMMHaKa H HanHWHTe

paBeHcTBa peaKI(HH.
5. 4TO TaKoe aMMoHHH? KaK o6HapY>KHTb, RBnReTCR nH ltaHHal! conb COJlblO

aMMOHHR?

6. KaK nonY'lHTb aMMHaK H3 HawaTblpHoro cnHpTa?
7. npH KaKHX ycnoBHRx MO>KeT ropeTb a30T, H KaKOBbi nOJlY'lalOtnHeCI! npollYKTbI?
8. KaK nonY'laeTcR a30THaR KHcnOTa 1- HanHwHTe paBeHcT8a peaKI(Hlt
9. 4eM OTJlH'IaeTCR a30THaR KHCJlOTa OT ltpyrHx KHcnoT? HanHwHTe pa8eHcToa

xapaKTepH3YlOtnHX ee peaKUHA.
'

10. KaKHe ra3b1 BbllteJlRIOTCR npH lteHCTBHH aaoTHoH KHCJlOTbi Ha Meltb? HanH-
WHTe paBeHcTBa peaKuHH.

11. KaK lteHcTByeT Ha >Kene30 pa36aBJleHHal! H KOHlteHTpHpoBaHHaR a30rnaR
KHCJlOTa?

12. KaK nonY'IHTb OKHCb H ltBYOKHCb a30Ta H KaKOBY HX CBoHcTBa?
13. flte BCTpe'laIOTCR conH a30THoH KHcnOTbi H KaKHe npHMeneHHR onH HMeIOT?
14. I1o'leMY B03HHKna npo6neMa CBR3aHHoro a30Ta, H KaK OHa pa3pewena?
15. KaK cOBepwaeTcR KpyroBopoT a30Ta B npHpOlte?
16. KaKHe HCKYCCTBeHHble a30THbie ylt06peHHR rOTOBRTCR B naCTORtnee BpeMR

H KaKHMH cnoc06aMH? HanHwHTe paBeHcTBa peaKI(HH.
17. npH K8KHXYCJlOBHRX nOJlY'laeTcR aMMHaK Ha 3aBOltax?
18. B '1eM pa3HHI(a MeJKltY >KHltKHM aMMHaKOM H HawaTblpHblM cnHpToM?
19. KaKHe npHMeHeHHR HMeeT aMMHaK? HanHwHTe paBeHcTBa peaKUHA:.
20. KaKHM o6pa30M 06b1IJHO H3MepRIOT KOJlH'IeCTBO XHMHlleCKoA 9HeprHH?
21. npHBeltHTe HeCKOJlbKO npHMepoB npeBpatnellHH XHMH'IeCKoA: 9HeprHH B ltPY-

rHe BHltbi 9l1cprHH.
22. ct>OPMYJlHPYHTe 3aKOil JIaBya3be H JIanJlaca.

23. CKOJlbKO rpaMMoB H3BeCTH H HawaTbipR nY>KHO B3RTb ltJlR nOJlY'IeHHR 8,5 z

aMMHaKa?

xv. Cl»OCCI»OP.

ct>ocl}>op .SlBJlSleTCSI 3J1eMeHTOM, CTOJlb]l(e HeOOXOltHMblM .ll.J1S1 pacTeHHA
Ii ]l(HBOTHblX, KaK H 330T. OH BXO.ll.HT B COCTaB MHorHX 6e1lK06btX 6eUl,ecm8.
Y n03BOHOlJHblX ]l(HBOTHblX l}>ocl}>op BXO.II.HTB COCTaB Kocmefi- B BH.II.e OpTO-

l}>ocl}>opHOKaJlbllHeBOA COJIH Cas(PO,)" B COCTaB .Mo3io60fi H Hep6Hoii
mKaHeu. Y paCTeHMA 1}>0cI}>op HaXO.ll.HTCSI npeliMYItleCTBeHHO B nJlo.ll.ax H

B 3epHax.

PaCTeHHSI nOJlYlJalOT cpOccpop, KaK H a30T, rl3 no't6bt, r.ll.e OH HaXO.ll.HTCII

B BH.II.e cOJleA, ]l(HBOTHbie - OT paCTeHHA.
ct>OCcpOp, KaK Y]I(e OblJlO CKa3aHO (CTp. 191), npHHa.ll.J1e]l(HT K lJHCJlY 3J1C-

MeHTOB, KOTOpblX B nOlJBe MO]l(eT He.ll.OCTaBaTb, H nOToMY cftOcifJopHbte yiJo6-

peHrrJl HMelOT TaKoe ]l(e OOJlblllOe 3HalJeHHe .ll.J1S1 3eMJle.ll.eJlHII, KaK H a30THble.

<l>ocqJOP, B npOTHBOnOJlO>KHOCTb a30TY, B CB060.ll.HOM BH.II.e B npHpO.ll.e
He- BCTpelJaeTCSI. fJlaBHeA:IllHMH npHpO.ll.HblMH COe.ll.HHeHHSlMH cpocl}>opa IIBJlII-

IOTCII ifJocifJoprrmbt, ropHble nopo.n.b1, co.n.ep>KaItlHe opTol}>oCcpopHOKaJlbllMeBYIO
COJlb Cas(PO,,)\I, H anamrrmbt- ropHble nopO.ll.b1, COCTOSlItlHe H3 OpTOcpOCcpOp-
HOKaJlbllHeBOA COJIH B COe.ll.HHeHHH C XJlOpHCTblM KaJlbllHeM CaCI\) I4J1H C cpTO-
pHCTblM KaJlbllHeM CaF\!: 3Cas(PO,,)\!.CaCI\) HJlM 3Caa(P0,)\).CaF\J' HeOOJlb-

IllHC KOJllilJeCTBa I}>TOpHCTbIX cOJleA co.n.ep]l(3TCII H B HeKoTopblX CPOCI}>OPHTaX.
1. CBoAcToa H nonYlfeHHe (j)oc«l>opa. 1138ecTHo HeCKOJlbKO aJIJlO-

TponHblX BH.II.OM3MeHeHHA cpoccpopa. Ba>KHeAIllHe H3 HHX- oecllBeTHbift (HJlH
6eJlblA) H KpaCHbJA I}>occpop.
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E e C 11. BeT H blit c}I 0 C c}I 0 p - TBep.1l.0e BeUJ,eCTBO, nOJlY'IaeTCH npH oXJla-

)l(J(eHHH napOB ct>occ}lopa. B COBepweHHO '1HCTOM COCTOHHHH OH nO'lTH 6ec-

II.BeTeH H npOapa'leH, 06b1'1HO )l(e HMeeT )l(eJlTOB3Tbllt II.BeT. Ero MO)l(HO

pea3Tb HO)l(OM.

npH HarpeB3HHH 6eC1I.BeTHbJit c}locc}lop JlerKO nJl3BHTCH (npH 45°). npH
280

o
-KHnHT.

B TeMHOTe a3MeTHO xapaKTepHoe C8e'leH.Ue c}locc}lopa. CBe'leHHe Ha6J11o-

.1I.aeTCH TOJlbKO B npHcYTcTBHH BOa.1l.yxa H CBHaaHO C Me.1l.JleHHblM OKHCJle-

HHeM. HaaBaHHe "c}locc}lop" npOHCXO.1l.HT OT rpe'leCKHX CJlOB "c}loc" - CBeT

H "c}lepo" - Hecy: "cBeToHocHbllt".
EeCu,BeTHbllt c}locc}lop XopOWO paCTBOp!!eTCH B cepoyrJlepo.l1e CSt. B BOJl.e

nO'lTH He paCTBopHM.
EeCu,BeTHbllt c}locc}lop - CHJlbHeltwHIt H.I1, .I1a)l(e B MaJlblX .I1oaax (0,1 z)

.I1eItCTBYIOUJ,HIt CMepTeJlbHo.
K pac H blit c}I 0 C c}I 0 p. npH HarpeBaHHH 6eCu,BeTHoro c}locc}lopa 6ea

BoaJl.yxa .110 250-300° OH nOCTeneHHO npeBpaUJ,aeTCH B KpacHbllt c}locc}lop.
npH 60Jlee CHJlbHOM HarpeBaHHH Kpac-

Hbilt c}locc}lop, He nJlaBHCb, npeBpaUJ,aeTCH B

nap (BoarOH!!eTC!!).
KpacHbilt c}locc}lop He. R.I10BHT, B TeMHOTe

He CBeTHTCH H He paCTBopHeTCH B cepoyrJIe-

pOJl.e.
no CBOHM XU.MU'lecKU.M CBoltcTBaM c}loc-

c}lop npHHa.l1JIe)l(HT K 3.1eMeHTaM, JIerKO pe-

arHPYIOw.HM co MHOrHMH Bew.eCTBaMH. Eec-

u,BeTHbllt c}locc}lop COeJl.HH!!eTCH C KHCJIOpO-
Jl.OM Y)I(e npH 06b1KHOBeHHolt TeMnepaType. PHC. 169.
Melt.'1eHJ:lOe OKHCJIeHHe JIer.Ko nepeXO.l1HT B

ropeHHe.  ocQ>op O'leHb .IleZKO BOCn./la.MeH.JlemCll npH TeMnep3Type OKO.'10

50°. n09TOMY ero xpaHRT no.l1 BOJl.OIt.

KpaCHbJlt Q>ocQ>op MO)l(eT BCTynaTb B Te )l(e peaKu,HH, '1TO H 6eCu,BeTHbllt,
HO OH aHa'lHTe.ribHo MeHee aKTHoeH. TaK, HanpHMep, KpacHbllt Q>OCQ>OP 33.

ropaeTCH Ha B03J1.yxe TOJIbKO OKOJIO 400°.
ECJIH Ha MCTaJlJIHLJecKYIO nJIaCTHHKY nOMeCTHTb Ha HeKoTopoM paccToHHHH

.I1pyr OT .I1pyra 6eCu,BeTlibilt H KpacHbilt Q>ocQ>op (pHC. 169) H aaTeM Harpe-
BaTb O.l1HH KOHeu, nJIaCTHHKH, 6JIH)I(e K KpacHoMY c}lOCQ>OPY, TO HaXOJl.!!w.HItC!!

.I1aJlbWe OT nJlaMeHH 6eCu,BeTHbllt QJOCQ>OP aaropaeTCH paHbwe KpaCHoro.

KpacHbilt c}locc}lop npH 06b1KHOBeHHolt TeMnepaType He OKHCJI!!eTC!! Hero

n03TOMY xpaHHT B CYXOM OHJl.e.

KpaCHbiA cpOccpop ne RBJlReTCR BnOJIne onpelteJlellHblM aJl,10TpOnllblM BHllO-

H3MeneHHeM cpoccpopa. On, BepORTHO, npeltCTaOJlReT TBepltbiA paCTBOp, COCTORlUHA H3

neKOToporo KOJlH'leCTOa 6eJloro cpoccpopa H H3 cpHoneTOBoro HnH MeTa.lIIH'leCKOrO

cpocljlopa. 3TO aJlJlOTpOnHoe BHltoH3MeHeHHC 1jI0ccpopa nOJly'!aeTCR B '!HCTOM BHlte

npH KpHCTaJlJlH3aLlHH cpoccpopa H3 paCTBopa B pacn.1aB.1eHHOM CBHIILle.

C KUC.IlOpoi)O.M c}lOCQJOP 06paayeT HeCKOJIbKO COeJl.HHeHHIt, Ha KOTOpbIX
BamHeltwee - aHaKoMbIIt HaM Q>OCQ>OPHbllt aHrHJl.pHlt Pt06 - 6eJIoe Bew.ecToo,
)Ka.l1HO nOrJIOUJ,aIOUJ,ee BJIary H npHMeHHeMoe .I1JIH cyweHH!! raaoo.

C 8oi)opoi)O.M Q>ocQ>op HenOCpeJl.CTBeHHO He COe.l1HHHeTCH, HO KOCBeHHblM

06paaOM MO)l(eT 6b1Tb nOJIYlfeHo HeCKOJIbKO COe.l1HHeHHIt QJocQ>opa C B0.l10-

p0.l10M . Ha HHX  OCQ>OpHCTblA B0.l10p0.l1, HJIH q,OCq,HH, PH3 . CXOJl.Hbllt no co-
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CTaBY C aMMHaKOM NHa, eCTb ra3 C O'leHb HenpHHTHbiM aanaXOM, CI'lnbHO

HltOBHTblA.

TIO.lI06HO 3.MMHaKY, PHa ltaCTiCOeJl.IIHeHHH C KHCJlOTaMH. 3TH COeJl.HHeHHH

HMelOT xapaKTep COJleU, B KO OpbIXBMeCTO MeTaJlJla HaXOlI.HTCIi rpynna ::me-

MeHTOB PH4 .

rpynna PH4 aHaJlOm'lHO aMMOHHIO Ha3bIBaeTCH -IfJOCIfJOHHH. ConcA

CPOC<POHliH nOJlY'IeHO "eMHoro. 3TO BCIlleCTBa Ma.lIOnpO'lHblc. HaH60Jlce

npO'lHOe COC.lIHHeHHC - HO.lIHCTbllt CPOCc[:IOHHIt PH,J.
TIoJlY'laeTCH cpOccpop 113 cpOCcpOpHTOB HJlH anaTHTOB JTyTCM HarpeBaHlI1I

HX C neCKOM H KOKCOM B 3J1CKTpH'IeCKOR ne'lH.

TIpH 3TOM npOHCXO.lI!1T .lIBe nOCJle.lIOBaTeJlbHO H.lIYll{HC peaK HH,.CHa'laJla

KOKC (yrJlepolI.) BOCCTaHaBJlHBaeT cpoc4>aT KaJlb HH:

Ca3(PO')i + 5C= 3CaO + 2P + seD,

t
m

a'FP

PHC. 170. 3J1eKTpH'leCKaR nClIb ltliH noJt]l'qeHHJJ

cpoccfJopa.
a - 6YHRep, 6- ""'lIB WKeKa (6ecROHe'IH...ii 8RIIT ,nOJ:\alOmero
o neqb MaTepH3J1h1, 8 H Z - 3J1eKTpo,Ahf, q- BWn}'CKfiOe OTBep 
CTHe,aJlll mJJaROB. e--Tpy6a Mil OTRo./ta napoR «j)ocIPOPa, m-

Tpy6a ./t.'K OTXOJ\OIl\HX ra308.

3 3aTCM nOJlY'lalOll{J1. CII
OKHcen KaJIb HII(H3BeCTb)
BCTynae'F B peaKUHIO C ne-
CKOM SiO (aHrH.lIpH.lI KPeM-
HHeBoR KHCJIOThl HiSiOa),
06pa3YR KpeMHHeBOK3J1b-
 HeBYIOCO. b:

CaO+ SiO\!,= CaSiOa.

3Ta COJLb npH TeMnc-

p3Type nel(H lIerKO nM-

BHTCH, oopa3YH lUJ1aK.

Ha pliC. 170 H306pa-
*eHa 3JICKTpHl(CCKaH nCl(b

.lI.JIH nOJiYl(eHHII ctJocc[:IQpa.

ct>oc<pop nOJlY'laeTC!1 8

BHlI.e uapa&, KOTOpbl.e,

OXJIa)I{D.aIlCh. npeBp3J.U.31OT-
CII B 6eCUDeTHbllt $oc<Pop,
co6npalOillultc!I nOlI. BOlI.On

B KOpblToo6p33HOM npHCM-
HHKe. PaCnJ13BJleHH3!1 KpeM-

BblnYCK3CTC!1 K3 nel(H B BH,lJ,CIlHeBOK3J1b HCBa!1 COJIb no Mepe HaKOnJICHI!!1

lUJlaK3.

KpaCHbilt CPOc<Pop nOJIYl(aCTCIi B npOH3BO.lICTBe H3rpeBaHHeM 6eC BeTHoro.

KpaCHbilt <Poccpop npHMeWJeTCSI npl! npOH300.llCTBe cnU'ieIC. BocnJ\aMcH!1IO-

Ul-3I1C!1 Macca (n rOJlOBKH ") CnH'IeK rOTOBHTCH H3 CMeeH 6CpTOJlCTOBOil con",

cepHHCToA CypbMbJ (HJIH cepbl) H CTCKJIHHHOfO m polUKa(.aJIIi YCHJleHMI1

TpeHHH npH 3a*HraHHH) C paCTBopOM KJ1e!lIllHX Belll,eC1'B.

TIoBepxHOCTb cnu'Ie4Holl Kop06KH, 0 KOTOpylO TPYT rOJIOBKY Cml'lKH

npH 3a*HraHHH. nOKpblBaIOT CMeCbJO KpaCHoro iPoccpopa Ii cepHHcToft CypbMbI
C KJleeM. TIpH TpeHHH rOJlOBKH CIlU'IKH 0 IlOBepXHOCTb KOPOOKH pa3BHBaeTCH
TCnJlO. TIo.a BJlHHHHeM 3Toro TeDJla He6oJlblUOe KOJLH'IeCTBO KpaCHoro c[:Ioc-
c[:Iopa npeBpalJ.(aeTCH B oeJlb1A (OTCIO.u.a

- ca.e'leHHe B TCMHOTe). 6eJl dt
iPoccpop 'IaCTH'IHO BOCnJIaM HHeTCg H BbI3bIBaeT XHMH'IeCKYIO peaK HIOB ro-
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JlOBKe CnHttKH: 6epTOJleTOB3 C01lh pa3JIaraeTCII, H B BhllI,em1low,eMCR KHCnO-

'poll.e cropaeT cepHHCTaR CYPhMa, H1IH cepa. 3aTeM 3aropaeTCR lI,epeBO.
5e1lblA 4>oc4>op npHMeHReTCII B BoeNH.O.M delle lI.nR 3a> :HraTe1lbHblX CHa-

PHlI.OB. npH B3pblBe CHapHlta KYCKH 4>oc4>opa, nOnall.aR Ha KpblWH lI.OMOB,

CK1Iall.OB H T. It., 3aropaIOTCR " Bbl3b1BaIOT nO>Kapbl.

KpoMe Toro, 4>oc4>op npHMeHHeTcR lI.1IR n01lY'IeHHR "lI.bIMOBblX 3aBec u,

CKpbIBaIOw,HX 4>POHT BoAcK OT HenpHRTe1lR. npH cropaHHH 4>oc4>opa, KalC

Mbl Y>Ke 3HaeM, n01lY'IaeTCR rycToA 6enblA "lI.blM
u

4>oc4>opHoro aHrHlI.pHlI.a
p205' 3TOT lI.blM 06nall.aeT xopoweA "KpOlOlUeA

u cnoc06HOCTbIO.

.l1.1R nonY'leHHR lI.b1MOBOA 3aBeCbl CHap!lll.bI C 4>OC4>OPOM 1IH60 3a6paCbl-
BalOTCR BPY'IHYlo,nH60 4>OC4>OpOM 3ap!l>KaIOTC!I apnlJlJIepHACKHe CHap!lll.bI,

JlH60, HaKOHeLl, 60M6b1 C 4>OC<P0POM c6paCblBalOTCR C caMoneTOB. KpOMe
<poc<popa, lI.nR lI.blMOBbiX 3aBec npHMeHRIOTCR H lI.pyrHe BelUeCTBa.

2.  OccpopHbleKHCJ10TbI H HX COJ1H. Mhi Y>Ke 3HaeM, liTO <poc4>op-
Hbllt aHrHltpHlI. 06pa3yeT lI.BC KHCJIOTbi - MeTa<poccpopHYIO HPOa

" OPTO-

4>OC<pOPHYIO - HaPOt.
MemaifJoccft0pH.an KUC./lOma n01lyttaeTCR npH paCTBopeHHH 4>oc<popHoro

aHrHlI.pHlI.3 B BOlI.e:

P205 + H
20=H2P20, = 2HPO..

Opmocftoc(popHan KUC/lOma nonY'laeTCIi npH HarpCBaHHH BOJl.HOro pac-

TBopa MeTa<poc<PoPHoti KHCJIOTbI:

HPOa + H20= HaPO,.

HaPD, no cBoeMY cocTa8Y cooTBeTcTByeT COeJumeHHIO PiO. C TpeMit

MoneKYJI3MH BOll.bI:

PI05 + 3H,0=H,P20. = 2HaPO,.

KpOMe Toro, H3BeCTHa elUe nupocftoccft0pHan KHCIIOTa H,P,D,; OHa no-

JIy"aeTCIi HarpeB3HHCM OpTO$oC4>OpHOA KHCJlOTbI:

2HaPO, = H,P,O, +H20.

HaHoonbwee npaKTH'ICCKOe 3Ha'leHHe "MeeT OpTOcpoc<popHall KHC1I0Ta.

TexHI1'1ecKHM cnoc060M opTO<pocq,opHa!lKHC1IOTa n01ly"aeTclI H3 ee

npHpOll.HblX c01leA - <pOC<pOPHTOB, anaTHTOB, H3 KOCTIIHOR 30JIbi - HarpCBa-
HlieM HX C cepHoA KHC1IOTOA: .

Caa(PO,), + 3H,SO"= 3CaSO, + 2HaPO"o

Ma1l0paCTBopHMa!l cepHoKanbLlHeBaR C01lb (rHnc) BbIna.n;aeT B OCall.OK.
Donee lIliCTaH KHcnOTa n01ly"aeTclI H3

_ <Pocq,opHoro aHrHlI.pHlI.a, a no-

c.1ell.HHA - C>KHraHHeM <pocq,opa, nonY'IaeMOrO B 3JIeKTpH'ICCKOA ne'lH.

C01lH opTO<pOC<PoPHOA KHcnOTbi Ha3b1BaIOTCR opTo<poc4>aTaMH H1IK 06b1'1HO

npoCTo cftoccftama.Mll. KpoMe 'HopM3nbHhlx (CpClI.HHX) coneA, oPTO<poc<popHaR
KHC1I0Ta .lI.aeT .lI.Ba pllll.a zlliJpoCo/leii (KHC1IblX c01leA). CO,'H, cO.ll.ep>Ka1l.lHe lI.Ba
aTOMa BOll.OpOlta, Ha3b1BaIOT lI.HrHlI.pOC01lllMH H cO.ll.Cp>KalUHe Oll.HH aTOM BOll.O-

pO.ll.a
- rHlI.pOC01lRMH. TaK RH2PO,- Ka1lHA .lI.HrH.lI.po4>occpaT H R.HPO, -

Kamdt rHlI.po<poc<paT. I1Ha'le .llHPl.lqJOC01lH HaablBalOT - O.ll.HOaaMelUeHHblC
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"JIH OOHO.MemallllulfecKue, " r"ltpOCOJlH - ,ll.ByaaMew.eHHble HJlH oaY.Mema/l-
II II'1ecKlle. AHaJlOrH'lHo 9THM HaaBaHHHM HOpMaJlbHaH COJlb MO>KCT 6b1Tb
HaaBaHa TpexaaMCw.eHHoA HJlH mpeX.Memallllulf,ecKoii. Hanp"Mep:

KHjlPO( - O,ll.HOKaJlHCBblA

K"HPO(- ,ll.BYKaJlHCBblA
KaPO( - TpeXKaJlHeBblA

ct>oc4JaT
"

"

I II III

B 9THX COJlHX (HgPO(), (HPO() H (PO() HBJlHIOTC!I KHCJlOTHblMH OCTaT-

KaMH. HCXO,ll.H H3 9Toro, JlerKO nOH!lTb COCTaB rH.!lpocoJleA ,ll.BYBaJleHTHblX
MeTaJlJlOB, HanpHMep KaJlbUH!I Ca:

Ca(H2PO(),. - OltHOKaJlbUHeBblA ct>oc4JaT, HJlH ,ll.lirH,II.po4Joc4JaT
CaHPO( - ,ll.BYKaJlbUHeBbiA

1
4Joc4JaT, IfJlH rH,II.po4Jocct>aT

Cas(PO(),. - TpeXKaJlbll.HeBblA ct>occt>aT, HJlH HOpMaJlbHblA 4Joc4JaT.

B TeXHH'leCKOii nHTepaType OltHOMeTaJlnH'leCKHe eOJlH Ha3b1BaIOT TaK1Ke HIIOrlta

O,nHOOCtlOBllblMH, ltBYMeTaJinHIJeCKHe -ltBYOCHOBHblMH H HOpMaJlbtlble
-

TpeXOC;IIOS-.
HblMH.

H3KOHeu, OltHOMeTaJlnHIJeCK31I COJlb M01KeT 6b1Tb eWe Ha3BaHa nepBHIJnoii KHCJloii
eOJlblO H ltBYMeT3nnHIJeCKaR

- BTOpH1JHOiiKHC.JloA COJlblO.

ConOCTaBneHHe Beex 9THX pa3Hoo6pa,SHWX HassaHHii nOJle3HO ltJlII cnpaBOK,
IJTo6b1 B 9THX Ha3B3HHIIX MO)KHO 6b1J1o p3306pa:I'belI npH IJTeHHH KaKOii-JlH60 CTaTblf
HJlH KHHrH.

Bce nepe'lHCJleHHble eOJlH KaJlbIl.U!I npHMeHHIOTC!I B Ka'leCTBe uCKyccm8eH-
HUX fjJOCfjJOpHUX yoo6peHltii. TaK KaK paCTeHH!I nOJlY'IaIOT ct>OcljJopHoe nn-

TaHHe, BcaCblBaH CBOHMH KOpHIIMH paCTBopbl paaJlH'IHblX cOJleA nO'lBbI, TO

,ll.JlH YCBoeHH!I Y,II.06peHH!I paCTeHHHMH cyw.eCTBeHHOe 3Ha'leHHe "MeeT pac-

m80pU.MOCmb amux cOlleii B BOlte, a TaK)I(e B cJla6b1x KHCJlOTaX, KOTopbIe
HaXO.!l!lTCH B HeKOTopblX nO'lBaX, a OT'IaCTH BblltCJlHIOTCH KopHeBblMH BOJlO-

CKaMH caMHX pacTeHHA.
0.11. H 0 K a JI h 11. He B bI A IjJ 0 C IjJ a T Ca(H"PO(),. ,ll.OBOJlbHO XOpOUlO pac-

m80pnemcIl B BO,ll.e H nOToMY Jler'le, Bcero YCBaHBaeTC!I paCTeHH!lMH.

_ On61m. HaJleATe B CTaKaH HCMHoro H3BeCTKOBOA BO,ll.bI If nplf6aBJI!lATC
no KanJl!lM pacTBop OpTOIjJOC4JOpHOJ;! KHCJlOTbI, Bce BpCMH B36aJITblBa!l JlY-
'1IfHKOA. CHa'laJla nOJlY'IaeTC!I MYTb. 3TO 06pa3ycTC!I HcpaCTBoplfMblA TpCX-
KaJlbl:1lfeBblA ct>ocljJaT:

3Ca(OA,.) + 2HSPO(= CaiPO(),. + 6H"O.

OpH ltaJlbHCAllIeM >KC npH6aBJICHHH KHCJlOTbI MYTb npOna,ll.aCT BCJlC.n:CTBHC

06pa30BaHH!I O,ll.HOK3J1bIl.HCBOrO 4JocljJaTa, KOTOpblA paCTBOp!lCTC!I:

CaiPO(),. + 4HSPO(= 3Ca(H"PO(),.. -

/

.u B Y K a JI b 11. If C B bl tt IjJ 0 C IjJ a T CaHPO( .MallO paCm80pU.M B BO,ll.C,
,.

HO xopowo paCTBOp!leTC!I B cJla6b1x KlfCJlOTax.

1 B conH - OltHR aTOM KaJlbUHII, HO ORa Ha3b1BaeTCII ltBYKaJlbUHeBolt rrOTOMY, IJTO

eeJiH C'IHTaTb Ha ltBa (P04), K3K B rrepBoii H TpeTbefi COJlHX, TO B Hel1 6ylteT ltBa

aTOMa KaJlbUHII 2CaHP04 = Ca2(HP04)20
?'"

2 B 100 z BO paCTBoplIeTCII 0,02 z conH.
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T p e x K a JI b 11 He B bI R cI> 0 C cI> a T Caa(POi) He paCm80pU.M 880iJe If O'leHb

Me.u.JleHHO paCTBOpHeTCH B CJI'a6b1x KHCJlOTax. n03TOMY OH MeMeHHee Bcero

YCBaHBaeTCH paCTeHHHMH.
B eCTeCTBeHHblX YCJlOBIIHX COell:HHeHHH cl>occI>opa B nO'lBe nOltBepralOTCH

nOCTOHHHblM H3MeHeHHHM. C OltHoR CTOpOHbI, nOli: BJlHHHHeM KHCJlOT nO'lBbI,

KHCJlOT, BbllI:eJlHeMbIX p33J1H'IHblMII 63KTepHHMH, HMelO HeCHB nO'lBe 33naCbl

TpeXK3J1bllHeBOro cl>occI>aT3 nOCTeneHHo. "M06HJlH3YIOTCH". npeop3 3lOTCH
B YC03HoaeMble p3CTeHHHMH COell:HHeHHH. C ltPyroR CTOpOHbI, npH lI:eHTeJlbHOM

Y'IaCTHH 63KTepHR nOnall:alO He06paTHO ° no'l0Y OpraHH'IeCKHe, COll:ep>Ka-
U(He cl>occI>op. Be eCTBap33J1aralOTCH C 06pa3003HHeM cl>occI>opHoR KHCJlOTbI,
.D.alO eR C HMelO HMHCHB nO'lBe COJlHMH HY>KHble paCTeHHHM cl>OCcI>3TbI.

Ha B03l1:em>lOaeMOR >Ke nO'loe 3TIf eCTeCTBeHHble npOlleCCbI HapYW3IOTCH.
If paCTeHHH H3'1HHalOT HY>K.D.aTbCH B HCKYCCToeHHOM .D.06aOJleHHH coell:HHeHliR

cjJoccI>opa.
Ha nO'loax. COll:ep>Ka IfX MHoro OpraHH'IeCKHX KHCJlOT, KaK 60JlOTHbIe

H nOll:30JllfCTble nO'lObI. B Ka'leCTBe cl>occI>opHoro YlI:06peHHH MO>KeT npHMe-

HHTbCH cl>OCcI>OPIfT, KOTOpblR MH 3TOA lleJlH pa3M3J1b10aeTCH 0 MeJlb'laAwHA

nopOWOK (cI>occI>oplfTHaH MYKa), 'IT06b1 yoeJlH'IHTb nOBepXHOCTb conpHKOC-
HooeHHH C nO'lBoR.

npHMeHHIOTCH TaK>Ke YlI:06peHHH, nOJlY'IaeMble 1f3 KOCTeR >KIfBOTHblX-

KOCTHHaH MYKa If KOCTHH3H 30Jl3. 1-1 B TOM If B lI:PyroM Yll:06peHHH cOll:ep-
>KlfTCH Caa(POi)2'

lIJlH no'lo. He COll:ep>Ka HX CB060ll:HbIX KHCJlOT, He06xoll:lfM3 XU.Mll'te-

Clcan oopaoomKa TpeXKaJlbllueBbIX cl>occI>aToB lI:JlH npeopa ellHHHX B 60Jlee

YCBOHeMbie rHlI:pOCOJlIf.
3. IfCKyccTBeHHble 4>oc4>opHble YJl.06peHHH. CblpbeM .MH HCKYC-

CTBeHHblX cl>OCcI>OPHblX YlI:06peHlfR CJlY>K3T nplfpOll:Hble cl>OCcI>OPHTbI If anaTIfTbi.

cIIoccI>oplfTLI He HOJIHIOTCH 'IIfCTblMIf cl>occI>aTaMH, a C04p>KaT 06b1'1HO 60Jlb-
wee IfJlH MeHbwee KOJllf'leCTBO nOCTopoHHHX npHMeceR. YeM MeHbwe npH-

MeceR, TeM cl>OCcI>OPHTbI oo'Za'te cl>OCcI>OPOM, If 'IeM 60JlbWe - TeM oeoHee

cjJOCcI>OPOM.

.lI.JlII cpaBlleHHII pa3J1HtJHoro polta Ylt06peHHH no KOJlHtJCCTOY cjJocq,opa B Tex-

HHKe paC'IeT BelteTCIi uepeltKo nO-CTapHHHOMY, He Ha q,OCcpop, a Ha ifJOCifJOPHYIO
H:uc./tomy, npI1tJCM no,ll .cjJocq,opHoii KHCJlOTOH" pUYMeeTCR q,OCq,OPUblH aHrHltpHJI
PiO,. ct>ocq,aT Cas(P04h MomHO paCCMaTpHoaTb, KaK COCTOIIIllHH H3 3CaO H P20.,
ltHrH,IIpOq,OCq,opHOKaJlbllHeBYIO COJib Ca(H2P04)2, - KaK COCTOHIllYIO H3 CaO, P20S

H 2H:0. Ha TOHHY KamltOH COJIH 6YltYT npHXOltHTbCIi pa3J1HtJHble KOJlH'IeCTBa P20,.

B CCCP 3aJle>KH cl>OCcI>OPHTOB BCTpe'lalOTCH BO MHOrHX MeCT3X, If 06IllHe
HX 3anaCbI O'leHb oeJlH!{If, l{0 HaWli cl>OCcI>OPHTbI B 60JlbWHHCTBe CJlY'I3eB
oO/lee U/lU .MeHee oeOHble. Ba>KHeRwlfe 3aJle>KH ifJocifJopumo8 B CCCP (CM.
KapTY)

- B BepXOObHX KaMbI (BHTCKHe), 0 MOCKOBCKOn 06J1aCTIf (EropbCO-
CKHe), 0 K33aXCKoR CCP (Hell:aBHO OTKpbITbIe AKTI06HHCIme 33J1C>KIf) If H3

YKpaHHe, 6J1U3 KaMeHell-nOll:OJlbCKa (OOltOJlbCKHe).
KpOMe Toro, MbI 06J1all:aeM rpOMall:HbIM 60raTCTBOM - anamuma-.uu

(CTp. 204). 33J1e>KH anaTHTOO 6wIIf OTKpbITbI ° 1923 r. 3Kcnell:HllUeA AKa-

lI.eMHH HaYK H3 KOJlbCKOM nOJlyocTpone, B XH6HHCKHX ropax (CM. KapTY).

nocJle lteTaJlbHOrO 06CJle,llOBaHHII 9THX 3a.1emefi B Te'leHHC 1925-1927 rr. BbI-

;JCHHnOCb, 'ITO 3TH aanemH HMelOT MHpOOOC 3Ua'leHHe H HCKJlIO'IHTCJlbUYIO npOMblIII-

JleIlIIYIO lleU!lOCTb. B nOCJle.nYIOIllHC rOltbI ua XH6HUCKHX ropax, B nO'lTH He06HTaeMoR

rYH.npe, BhIpOCJlH nOCTpOeUUbJC C 60JlbIIIeBHCTCKHMH TCMnaMH no nOCJleltlleMY CJlOBY
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1eXHHKH rpaH.lI;103Hble PY.1[HHKH ltlll! pa3.paOOTKH anaTHTa H ltpyrHx nafiltelll/hlJt

n XI4(}HHax nOJle31/bIX HCKo.naeMbiX (Heli!eJlHH, ypTHT H ltp.).

06bIlIHbiM cnoc060M nOJlYlleHliR H3 npHpOltHbIX <poc<paTOB IlCKYCCTBeHHblx.

<POC<POPHbIX Y.lI.o6pemtlt IIBJlReTCR o6pa60TKa <poc<paTOB cep1wfi lCuc/tomofi.
Ha Mo.lJeKYJlY TpeXKaJlbl(MeBOrO cpoccpaTa 6epYT .lI.Be MOJleKYJlbI cepHolt

KMCJlOTbl. flpH peaKl(HH nOJlYlJalOTCR O.lI.HOKaJlbl(HeBbIIt cpoccpaT M cepHOKaJlb.

l(HeBa!l COJI I.:

CaaCPOj,) + 2H2SOj, = Ca(H2POII)2 + 2CaSOj,'

flOJlY'ICHH3!1 CMCCb HOCHT M3.!1.aBHa TCXHHlIeCKoe Ha3BaHHe - cynepifioc-
ifJam, '1TO o3HallaCT »HaMJlYlIllllflt CPOCCP3T".

CynepcpoccpaT CO.!l.ep)!{HT XOpOlliO paCTBOplfMYIO O.!l.HOKaJlbl(IfCBYIO COJIb

Ca(H,P04h, HO HMeeT TOT He.lI.OCTaTOK, liTO B HeM IfMeeTC!I H3J1HmHIfA 6aJl-

.1IaCT B BH.!I.e nmca CaSOIl' KOTOpbIlt B 60.lJblllHHCTBe CJlYlIaCB .!I.JI!I rrOllBbI

HC Hy)!{eH.

BBM.!I.)! 9Toro MHOr.!l.3 rOTOBIIT TaK H33b1BaeMbllt o80fiHOU cyneprjJocrjJam,
KOTOpbIlt rrpe.lI.CTaBJ1S1eT co6olt O.!l.HOKaJlbnHeBbilt cpoccpaT 6e3 npHMCCIf rHnca.

.D.JlSl 9Toro 6epYT Ha MOJleKYJlY TpeXK3JlbQHeBorO cpoccpaTa 3 MOJleKYJlbI
KHCJlOTbl. flpH peaKl(HH nO:IYllaeTC!I, KaK y)!{e 6bIJlO cKa33Ho, cB06o.!l.Ha!l

opTocpoc<j>opHa!l KHC.'lOTa (CTp. 207). PacTBop cpHJlbTpyeTC!I, yrrapHBacTcSI
M nOJIYlIcHHblM pacTBopoM n.eltCTBYIOT H3 HOSYIO nopp,HIO TpeXKaJlbl(HeBOrO

cpoccpaTa. flpOHCXO.!l.lfT peaKl(HSI, I<OTOPYIO Mbi Ha6J1IO.!I.aJlH B HameM onbiTe

(CTp. 208):
Caa(P04) + 4HaP04 = 3Ca(H2P04)\I'

EcnH K CIIHTOMY C oca.aKa rHnca paCTBOpy cpoccpopHoA KHCJlOTIII npUOaJIHT!.
BMeCTO TpeXKallb HeBorocpoccpaTa U38ecmb Ca(OH)j H3 paC'IeTa MOlieKYlla H3BeCTH
113 MOJleKYIlY KHCJlOTLI, TO nOIlY'IaeTCIi He paCTBopHMhlA: B Bo.ae, I/O paCTBopHMwA:
B cJla6L1x KHCJlOTaX iJ*,allbl{uesbtli fjJocrjtam CaHP04:

HaP04 + Ca(OH)j = CaHP04 + 2HjO.

TexuH'IecKoe ua3BaHHe "Toro Y.11OOpeHHI!- npel{unumam, HIIH OCaJK,ltenHLlfi
cpoccpaT. I1pe HnHraTTaK}Ke IIBJllleTCII XOPOWHM cpOCCPOpHhlM y.aoopeIlHeM.

KpoMe 9THX HCKyccTBeHHwx c))oCcftOPHblX yltOOpeHHA, npHMeHlleTcR e eo..11Ho.
 eHHoecpOcctJopHoe y.ao6peHHe, IIBJ(IIIO eeCJI OTXO.11OM aaBo.aOB .!\IIII rtepe.aella 'lyrYHa
Ha CT3JIb no cnoc06y T 6 Mac a (CM. HH}f{e). 3TO TaK HaablBaeMLIR mOMaC08 ZUllaK.

B lIeM COltep}f{HTCJI cpOClPop 0 BH.lIe paCTBopHMoA: B CJIaOLIX KHCJlOTaX OCHOBHO/t

1P0ccpopHofi COJlH, COcraB KOTOpOA: CalP04h. CaO. 31'0 KaK 6h1 COe.11HHeHHe CO.1M

C OCB()BHblM o.KHCJlOM.

OPH nepeB03Ke, Xpal/CIIHH H npHMeHeUHH y.aoopeHHA: OqeUb oamHo, 'lTOObl

B Y.lI;06peHHH OhlJlO KaK MO}f{HO MeHbille nOCTopOHHHX, HeHY}f{HblX lIe eCTB,KOTo.pLle

H y.nop0)KaIOT nepeB03KY y.aoopeBHA H 3aTpYltHllIOT oopa eHHeC HHMH. Ba}f{lIo,
lIT06L1 ylt06peBHe 6L1110 B03MOm/lO oOJlee cyxoe, 'IT06L1 OHO He nOpTHJlO H lIe pa3'b-

eltaliO Taphl (06bl'lHO - MeWKH), 'ITOObl 0110 6bIli0 paCCblll'laTO H JlerKO BLiCeOaJlOCb.

HaKOHel.\, BO MlIorHX cJlyqaJlX .lII!JI y.aoopeHHJI HY}f{eH He O.11HH cpoccpo.p, H.1M KaIlHA:,
HIIH a3OT, a lt03 H3 HHX HIIH Bce TpH.

I103TOMY 3a nOCJle.aHee npeMJI, nOMHMO H3rOTOBlleHHJI 60llee KOHqeHmpup08aHHblJt:
yiJo6peHuti. T. e. y.l(06reBHri, co.aep}KaIllHX B03MO}f{1I0 MeHbwe nocTopOHIIHX Be eCTn,

KaK .lIBOA:HOfi cynepcpoc4JaT, I!pe HnHTaT, KaK a30THoaMMOHHcaall COlib H lIefina-

cellHTpa (CTp. 191), H&lfaJiH ro.TOBHTb yltOOpellHJI, coltep}I(a HeHeCKoJtb1CO HYJlCHblX

pacmeHuRM 3JteMe:lm08. cTpeMlicb n TO )Ke npeMII H K C03ltaHHIO ylto.6peHHA HaH-

60llee Y.ll06HLlX 0 06pallleHHH.
K 'lHCJrY TaKHX Y.lIo6peHHR npHHa.nlle)KaT aMMOHHeBbie COJIH cpOCcpOpHblX KHCJIOT,

nOJJY1JaCMbIe npH HeItTpaJIH3a HHpacrBo.pa cpOCcpOpHoi!: KHCJlOTLI aMMHaKOM - O.llHO-

aMMOHHCBhlA cpOClPaT NH4H2P04. HJIH aMMOfjJoc, H .ltByaMMoHHeBLIit cpOCcpaT
(NH4hHPOp W.:UI OUGM.tlOtfJOC. 3TH BelI(eCTBa, nOMHMo. 6o.JlbwoA KOliqeHTpaqHH,
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COltepJKaT ltBa HYJKHblX ltlHI paCTeHHM 9IIeMeHra. He COltepJKaT ClleltOB KHCJlOTbI, KOTO-

paR OObl'lHO OCraeTCJI KaK npHMeCb B cynepiPoccparax, H He nOpTJIT Tapbl, CYXH. pac-

ChUt'laTbi n nOTOMY0'leHb BbirOltHbi H Ylt06HbI B 06palUeHHH.
113 .apyrHx KOHl.{eHTpHpOBaHHblX H KOM6HHHpOBaHHblX yltOOpeHHM CJleltyer yno-

IIRHYTb 00 yltOOpeHHH. H3BeCTHOM nOlt Ha3BaHHeM HumpOfjJocKa H co.aepJKalUeM 330T,
cpoc4Iop H KaliUM - 8ce mpu 3AeJ4eHma, B KOTOpblX MOJKeT HYJKltaTbCR pacTeHHe. 3TO

ylt06peHHe nOIIY'IaeTCJI CMeweHHeM ltByaMMoHHeBoro cpoccpaTa fx'lHJ.HPOjJ XJlOpH-
CToro KaliHII KCI H a30THoaMMoHHeBoA COIIH NHtNO.. CMecb Mo'JKeT rOTOBHTbCR

C pS3J1H'IHblM cOltepJKaHHeM COCTaBHblX BelUecTB, B 3aBHcHMoCTH OT nOTpe6HoCTH
DO'lBhI B TOM HIIK HHOM H3 9IIeMeHTOB.

4. TYKOBas npOMblWJ1eHHOCTb CCCP. npOH3BO.aCTBO HCKyccTBeR-
HblX y.ao6peHHA B .iJ.opeBOJIIOLlHOHHOA POCCHH 6blJlO B 3a'laTO'lHOM COCTOSlHHH;

TaK KaK OHH npHMeHSlJlHCb, rJlaBHblM o6pa30M, Ha nOMelLlH'lbHX H KYJlaLlKHX
3eMJISlX, ,n.a H TO pe.iJ.KO; B npHMHTHBHOM >Ke, MeJIKOM KpeCTbSlHCKOM X03S1A-

CTBe - nO'lTH He npHMeHSlJlHCb.
C nepexo,n.OM K HH,n.YCTpHaJlH3HpOBaHHOMY H MexaHH3HpOBaHHOMY COLlHa-

J1HCTH'IeCKOMY CeJlbCKOMY X03S1AcTBY HCKYCCTBeHHble y,n.o6peHHSI npHol'ipeTaIOT
HCKJllO'IHTeJlbHO 60JIblUoe 3Ha'leHHe.

n03TOMY HalUa XHMH'IeCKaR npOMbllU.leHHOCTb ,n.OJl)KHa 6b1JIa npORBHTb
60JIblUeBHCTCKHe TeMnbl B paaBHTHH npOH3Bo,n.CTBa IIfHHepaJlbHblX YJto6peHHA.
3a nepBYIO nRTWleTKY 6b1JIa BblCTpO HaLleJiaSi cepHR rHraHTCKHX XHMH'leCKHX

KOMtiHHaToB, npOH3Bo,n.RlLlHX MIUiepaJIbHble TYKH (CM, KapTY): Eepe3HHKOB-
CKHA HMeHH T. Bop 0 lU H JI 0 B a (B BepxoBbRX KaMbI, 6JIH3 COJIHKaMcKa),
HeBcKHA (B J1eHHHrpalte), CTaJlHHOrOpcKHA HMeHH T. C T a JI H H a (6. E06-
PHKOBCKHA), BocKpeceHcKHA HMeHH T. J{ Y A 6 b\lU e B a (B MOCKOBCKOA
o6J1aCTu), KOHcTaHTHHoBCKHA HMeHH T. eTa JI H H a (Ha YKpaHHe).

Eepe3HUIC08CICuii Xu.MICo.M6uHam HMeHH T. Bop 0 III H JI 0 B a 3aHHMaeT

HCKJlJO'lHTeJlbHO Bblro,n.Hoe nOJlO)!(eHHe B CMblCJle npHpo,n.H6ro CblpbSl (CM. KapTY).
He.,llaJleKO OT Eepe3HHKoB HMelOTCSI 3aJle)!(H BepxHeKaMcKHx tftoctftopumotJ,
elLle 6.'IH>Ke - COJlHKaMCKoe ICa/lUUHOe .MeCmOpo3ICiJeHue H KH3eJlOBCKHe ICOICCY-
lOUI,ueCIl YVllt. 8TH yrJlH ,n.alOT KOM6HHaTY, C o,n.HoA CTOpOHbI, 3HepreTH-

'1eCKYIO 6a3Y, C ,n.pyroA- KOKC .IUIR ra30reuepaTopOB 3a8oiJa CUHmemU'le-

CICOZO aJUIUQICa.

TaKHM 06pa30M KOM6HHaT MO)!(eT ,n.aBaTb ceJlbCKOMY X03HACTBY  ceHe06-
xo,n.HMble ,n.J1H y,n.o6peHHH nOJleA 3J1eMeHTbI - a30T, 4JOCq>Op H KaJlHA.

B KOM61'1HaT BXO,n.HT H cepHOICUC/lOmHblU 3a8oiJ, ,n.alOlLlHA Ha YPaJIbCKOM
KOJl'le,n.aHe (CM. KapTY) cepHYIO KHCJIOTY ,n.J1R o6pa60TKR q>OCq>OPHTOB, H '3aBO,n.
a30mHOU ICUC/lOmbl H3 aMMHaKa.

KpOMe Toro, B Eepe3HHKOBCKOM XI'IMH'IeCKOM KOM6HHaTe nOCTaBJleHO

npOH3Bo,n.CTBO HeKOTopblX cOJleA.

TaK, 3.1JeKTpOJIH30M XJlOpl'lCTOrO KaJlHSI nOJlY'IaeTCH XJlOpHOBaTOKaJlHeBaR,
HJlH 6epmO/lem08a, CO/lb K.CIOa.l EepTOJleTOBa C'OJlb - He06xo.l1HMblA ltJlR

CnH'Ie'lHoJt npOMbIlUJleHHOCTH npo,n.YKT, KOTOpblJt Mbi paHblUe BB03HJlH 1\3-

3a rpaHHLlbl.
1.JTo6bI ,n.aTb XOTR HeKOTopoe npe,n.CTaBJleHHe 0 rpaH.iJ.1'I03HOCTH KOM6H-

HaTa, ,n.OCTaTO'lHO YKa3aTb, '1TO KOr.iJ.a CTpOHTeJlbCTBO 6y,n.eT  nOJIHe3aKOH-
qeHO, TO O.iJ.HoA TOJlbKO BO,n.bI ,n.JISI 06CJlY>KHBaHHH npOH3Bo,n.CTBa nOTpe6yeTcSI
CBbIlUe 2 500 000 Be,n.ep B 'lac.

1 I1pn 9JIeKTpOJlH3e KCI ltact KOH H CII' KOTopble, DCTynaJi MeJK.lIY c0601t
B peaKl.{HIO, ltalOT 6epToJleroBY CtlJlb:

6KOH + 3C1. = KCI0. + 5KCl + 3HIO.
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rOBOp>l paHbllle no nOBOltY cepHOKHCJlOTHOrO npOH3BO.llCTBa 0 KOM6H-

HHpOBaHHH XHMH'IeCKoil: npOMbllllJleHHOCTH C MeTaJlJlYPrH'IeCKOil: npOMbIlllJleH 
HOCTbJO (CTp. 175), MbI MOrJlH ltaTb TOJlbKO nepBoe npe.llCTaBJleHHe 0 3f{a'le 
HHH KOM6HHaToB. Eepe3HHKH .llaJOT HaM HpKHiI: npHMep KOM6HHHpOBaHHII
60JlblllOrO '1liCJla XHMH'IeCKHX npOH3BO.llCTB H HCnOJlb30BaHHH npHpO.llHblX

60raTCTB Kpall.

rHraHTCKHiI: pa3Max HMeJOT H .llPyrHe TYKOBble KOM6HHaTbI. B Cma/lUHO-

20pCICOM XHMH'IeCKOM KOM6HHaTe, nYll(eHHOM B .lleKa6pe 1933 r., OCHOBHble

npOH3BO.llCTBa
- cUHmemll'teclCllu aM.MUalC, Q30mHaR ICUC/loma H a30mHble

yOo6peHuR.
npOH3BO.llCTBa, KOTopble B HaCTORll(ee BpeMR nOCTaB.'leHbI H CTaBRTCIi

.8 CTaJlHHOrOpCKOM XHMH'IeCKOM KOM6HHaTe, OCHOBaHbI Ha HCnOJlb30BaHHH

nOOMOCIC08H020 Y'MR H KOM6HHHPYJOTCR C cepHOICUC/lOmHbl.M npOU.3800cmtJOM,
C HCnOJlb30BaHHeM MeCTHblX 2/lIIH MR npOH3BOltCTBa KHCJlOToynopHoil: Kepa-
.MHKH (KepaMHKa- rJlHHRHbIe 060>K>KeHHbIe H3.lleJlHR).

t.1T06b1 xapaKTepH30BaTb MOll(HOCTb CTaJlHHOrOpCKoro KOM6HHaTa, MO>KHO

yKa3aTb, '1TO B03paCTaHHe ypO>KaeB, KOTopble .lla.llYT Bblpa6aTblBaeMbIe KOM6H-

1JaTOM Y.ll06peHHR, 6YlteT TaKOBO, KaK eCJlH 6bI B HallleM COJ03e npH6aBH-
JlOCb JlHlllHHX 1 000000 2a noceBHoil: nJIOll(a.llH.

BoclCpeceHclCltii, He8cICuii U KOHcmaHmuHotJclCuii KOM6HHaTbI rOTOBIIT

TJIaBHblM 06pa30M cyneprjJoctjJam H opyzue tjJOcrjJ0pHble mylCu, a TaK>Ke He06-

 O.llHMYJO .llJlR HX npOH3BO.llCTBa cepHYJO KHCJlOTY. Ha HeBcKoM KOM6HHaTe

'lfcnOJlb3YJOTCIi xH6HHcKHe anaTHTbI. KOHcmaHmuHo8cICuii cynepq,ocq,aTHbliI:
aaBOlt- caMbiA KPynHblA B EBpone.

Bce 3TH KOM6HHaTbI HaMe'leHbI K .llaJIbHeAllleMY paClllHpeHHJO.
AICm106uHCICuii lCo.M6uHam (B Ka3aXCKoA CCP, 6J1H3 AKTJ06HHCKa, OKOJlO

200 ICM K JOro-BocTOKY OT r. '-IKa.'lOBa, CM. KapTY) cHa6>KaeT q,OCq,OpHblMH

Y.ll06peHHRMH XJlOnKOBble nOJlR Cpe.llHea3HaTCKHX paAOHOB CCCP, HcnOJlb3YR
HeltaBHO OTKpblTble B OKpeCTHOCTRX AKTJ06HHCKa 60JIblllHe 3aJle>KH q,OCq,O-
pHTOB.

C 1932 r. COBeTCKoe X03RACTBO Y>Ke no.TIY'IHJlO B03MO>KHOCTb cOBep-

llleHHO OCB060.llHTbCH OT HMnOpTa Y.ll06peHHR. I1cTopH MHpoBoro X03RAcTBa

He 3HaeT TaKoro CTpeMHTeJlbHOr() H 6ypHoro pOCTa B" 06J1aCTH XHMH'IeCKo!t

npOMbllllJleHHOCTH, KaK pOCT TYKOBOil: npOMbllllJleHHOCTH B CCCP.
C 1936 r. CCCP no npOH3BOltCTBY cynepq,ocq,aTa BblllleJl Ha nepBoe

MeCTO B EBpone H Ha TpeTbe B MHpe.

"Mbl II.MeeM 8ce YCAOtJllR, He06XOOUMble O/lR m020, 'tmo6bl oo6umhCR

8 6/luJlCaiiUleM 6yoyw,e.M eJICe200H020 npOU3800cmtJa 3epHa 8 pa3Mepe
7-8 .Mu/l/lUap008 nyoo8", CKa3aJl TOBapHll( C T a JI H H B 1935 r. Ha COBe 

 HHHnepe.llOBbiX KOM6aAHepoB H KOM6aAHepoK.
npHMeHeHHe HCKyccTBeHHblx TYKOB Ha KOJlX03HblX nOJlHX- Tenepb Y>Ke

06b1'1HOe RBJleHHe. KOJlX03HHK 3HaKOM C rpOMa.llHOA pOJIbIO HCKyccTBeHHblx

Ylt06peHHA B nO.ll.HHTHH ypO>KaeB. OH HMeeT Bce OCHOBaHHH BepHTb B HaYKY, a

He B 6ora, H nOToMY 60Jlbllle He CJlY>KHT MOJIe6HOB Ha nOJlRX, KaK B .lI.ope-

BOJlJO HOHHOIt-POCCHH.
nOMHMO nocTpoAKH BCe HOBbIX H HOBbIX 3aBO.llOB H KOM6liHaTOB, H.lleT

lllHpOKaH HCCJle.ll.OBaTeJIbCKaH pa60Ta Ha.ll. H08htMIl cnOC06a.M11 npOH3BO.llCTBa

TYKOB, KOTopaH OTKpblBaeT lllHpOKHe nepcneKTHBbI .lI.aJlbHeAwero pa3BHTHH

TYKOBOA npOMbllllJleHHOCTH.
CraBBTCB onblTbI .ncpepa60TKH .pOCilOpHTOIl H anaTHrOB Ge3 nOMOIll,H cepHoit
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KHCJlOTbi. 3lteCb D03MOmeH plllt nYTeA, KOTClpLie qaCTbIO Y>Ke npHMellRIOTCR 3a rpa-
HHneA, '1aCTblO onepoble pupa6aTLIoalOTcR Y lIac.

TaK, anaTHTbI MO>KHO 06pa6aTbioarb (no npeltJlO>KeHHIO aKa.l(eMHKa 11. A. npR-
HHwHHKooa) a30mHoii Kuc.Ilomoii. I1oIlY'IaeTCR a30THO-cpOc4JopHoe Ylt06peHHe. C Pa3-
DHTHeM npOH300ltC Da a30Tll01t KHCJlOTbi 9TOT cnoc06 MO>KeT nCllyqHTb WHpOKoe

npHMeHeHHe.
..

MOJKHO Cn.lla8.1lHmb ,poc,popumbl c coooii, npHqeM nOJlyqalOTCR paCTDopHMble
CJlOmllbie COeltHIIeHHII (mepMo,poc,pambl), MO>KHO nOllyqUb 0 9J1eKTpHqeCKolt neqH

4Joccpop, ero C>KHraTb H npeopalUaTb 0 Ylt06peHHII (iJ.IleKmp0803Z0HKa ,pocif1opa).
MOJKHO no. yqaTbcpOccpop H 6e3 npHMeHeHHR !IJ1eKTpHqeCKOrO TOKa 8 zuaxmHblx ne'lax,

opo.l(e ltOMeUHblX (cnoc06 aK3lteMHKa 3. B. 6pHUKe) H T. It.

Bce 9TH cnoc06b1 MorYT ylteWeOHTb, YOPOCTHTb H YJlyqWHTb npOH300ltCTOO
cpOCCPOpRLlX TYKOD.

B 06J13cTH a30mHblX yoo6peHuu cepbe311b1A oonpoc npeltCTaonReT nOllyqeHHe
HaH60llee ObirOltHbiM cnoc060M CMecu a30ma u 8000pooa. nOMHMO cnoc06a, npH-
MeHeHHoro ra6epoM, CYlUecToyeT pRlt ltpyrHx cnoc0600. TaK, uanpHMep, 8000-
poo MO>KHO nOJlyqHTb MeKmpO.llU30M 800bl, a a30m - H3 3ICUOKOZO 8030yxa.
MOJKHO nOJlyqaTb CMeCb 3H, H N, U3 za308 KOKC08a.llbHblX ne'teli, BlaIlteJlJlR COltep-
1KaD HltcR0 HHX OOltOpOlt npH nOMOlUH JKHltKOrO a30Ta. I1pH TeMnepaType KHneHHIl

1KHltKorO a30Ta (OKOJlO -190") oce COCTaOHble '1aCTH ra300 KOKcooanbHblX ne'lelt npe-
DpalUalOTCR B >KHltKOCTb H yltaJlRIOTCIi. OCTaeTCR CMeCb DOltOpOlta C a30TOM (Memoo
Z.Ily60KOZO OX.Ila3ICOeHUR, Y)j(e npHMeHReMbilt y Hac). )J.JlJI nOJlY'leHHJI OOltopOlta
MO)j(HO n008epzamb KOHBepcuu MemaH CHt. IIDJlRlOlUHItCR rJlaOHolt COCTaDHoll qaCTblO

npHpOltHbiX ra30B, DlaIlteJlRIOll\HXCR 0 60JlbuIHX KOJlHqeCT08X H3 3eMJlH B HecpTellocHbix
MeCTHOCTJlX:

'

CHi + 2H.0 = CO, + 4H..

ECTb H ltpyrHe cnoc06b1.

HecoMHeHHo, '1TO ltllR pa311H'IHblX pallOHOB Hawero 06wHplloro COI03a MOryT'
OKa3aTbCR lIaH60Jlee B&lrOltHblMH pa3J1H'IlIble cnoc06&1, B 3aBHCHMOCTH OT MeCTubI]t

YCJlOBHIl. TaM, rJ(e eCTb lteWeBaJI 9neKTpHqeCKall 9HeprHR, 110 lIeT KaMeHHoro yrllR.
BbirOltHee ocero nOllyqaTb BOltOPC?lt !lJleKTpOJlH30M BOltbl; taM, rlte eCTb IIpHpOltHbie
raabl, - OLirOltHa KOHBepCHR MeTaHa H T. .It.

Bee !lTO Y'lHTblBaeTclI ,np" WHpOKOM nJlaHHpOoailHH ltallbHellwero pa39HTHR
nawell TYKOBOA npOMblWJleHHOCTH, KOTopaR ltOJlJKHa 06ecneqHTb pacwHpeHHe H lt8llb-
Henwee YKpenJleHHe COUHaJlHCTH'IeCKOrO CeJlbCKOrO X03RltcToa.

5. fpynna a30Ta. npH HaY'IeHHH COe./lHHeHHA <»oc<»opa HeTPY./lHO
aaMeTliTb XHMH'IeCKoe CXO./lCTBO <»oc<J>opa c aaOTOM. l{/IR 3Toro ./lOCTaTO'lHO

conOCTa9HTb: ./lBa naXY'IHX ra3a NHa H PHa, COeltHHIlIOll\HXCH C KHCJIOTaMIt

(c 06pa30BaHHeM COJIeA aMMOHHH H cj>OC<»OHHR), ./lBa TBep./lblX aHrH,npH,na
N20n H P20S ' ,nBe KHCJIOTLI-HNOa H HPOa.

AaoT H <»occj>op BXO,nHT 8 oiJHY u my .:JICe zpynny 3/te.MeHm08, Ky,na

npHHa./lJIemaT TaK>Ke .MblUlbRIC As (aTOMHLlA Bec 75), cypb.Ma Sb (aToMHbdl
Bec 122) H 8/lC.Mym Bi (aToMHLlA Bec 209).

MbI OCTaHOBHMCH Ha MbillIbHKe H cypbMe.
MUUlbRIC, KaK H <»occj>op, 06paayeT HeCKOJIbKO aJIJIOTpOnHbIx BH,nO-

HaMeHeHliA, Ha KOTOp&lX YCTOA'IHBLIM HBJIHeTCH TaK HaabIBaeM&lA MeTaJI.IJH'Ie-

CKHA MbIllIbHK- TBep./loe Bell\eCTBO ceporo LlBeTa co CJIa6bIM MeTaJIJIH'IeCKHM

6JIeCKOM, BCTpe'lalO eeCH B npHpo,ne. l{all\e, o,nHaKO, BCTpe'laIOTCH coe,nH..
HeHHH MbillIbHKa C cepoA H C MeTaJIJIaMH.

MbillIbHK H Bce ero coe,nHHeHHH- Be eCTBaRiJo8umble.
C BO,nOPO,nOM MbillIbHK 06paayeT KpaAHe H,nOBHToe raao06paaHoe coe,nH-

HeHne AsHa
- .MblUlbRIC08ucmblU 80iJOpoiJ.

C KHCJIOpO,nOM MbillIbHK ,naeT .MblUlbRIC08blU aHzuiJpuiJ As1lOs . KOTOPOMY
c;ooTBeTcTByeT KHCJIOTa, cxo,nHaSl C OpTO<»OCcj>OpHOA KHCJIOTOA-OpTOMbillIbH-
KOBaH KHCJIOTa HaAsOi . MeTaMbillIbHKoBaH KHCJIOTa HAsOs HaBeCTHa Tw:'bKO

B BH,ne cOJIeA.
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MblWbHKOBOHaTpHeBaR COJlb NaaAs04 B OqeHb Cna60M paCTBO npHMettHeTCR
KaK JleKapCTBO, YKpenJiRIOIUee OprallH3M (BcnphleKHDaHHe .MhlWbRKa- DOlt KOJKY).
B 60JlbWHX JKe lt03aX 3T3 COJIb. KaK H Bee COe.l1HHeHHR MblWbllKa, RltOBHT8.

I<poMe MbilUblll<OBOrO aHrH.lI:pH.lI:a, H3BeCTeH elLle .MbllUbRK06ucmblU aNlui)-

puiJ As Oa'nOJlYl/aiOlLlHltcR npH cropaHHH MbllUbRKa HaB03.l1:yxe.
MbllUbRKOBliCTbllt aHrH.lI:pHlt B 06lLle>l(HTHH Ha3blBaeTCR 06bIKHOBeHHO

npOCTO MbllUbRKOM HJlH 6e/lbl.M .MbllUbRKO.M. Eho 6eJloe BelU,eCTBO tJl3./{-

KOBaTorO BKyca, Ol/eHb R.lI:OBHTOe. OHO ynoTpe6J1ReTCR .lI:J1R YMeplU,BJleH,H!I

3y6Horo HepBa npH nJloM6HpOBaHHH HCnOpl/eHHblX 3y6oB.
TIpH paCTBopeHHli MblWbRKOBHCTOrO aHrH.lI:pH.lI:a B BO.ll:e nOJlYl/aeTCR MbIlUbR-

KOBHCTaR I<HCJlOTa HaAsOs:

As20S + 3H.p= 2HsAsOll.

MbllUblll<OBHCTall K,JICJlOTa - HenpOl/Hall If H3BeCTHa TOJlbKO B paCTBOpe.
Coe)J.HHeHHII MbilUbllKa, BCJle.ll:CTBHe HX IIAQBHTOCTH, npHMeHlllOTCII B BoeH-

NO"" iJe/le KaK OB H B Ce/l6CKOM X03/iacmse- .lI:JlII 60pb6b1 C Bpe.ll:HTenRMH.

MbllUbllK BXO.ll:HT B COCTaB /lb1OUCUma (CTp. 130) H pll.lI.a .lI.pyrHx OB

(apcHHbI).
.aJlR 60pb6bI C HaCeKO.Mbl.MU npHMeHHIOTcH HaTpHeBall H KaJIbl.{HeBall COJIH

MblWbHKOBHCTOj;i H 0PTOMblWbIlKOBOj;i I<HCJlOT Kal< .lI.JlH OmpaB/leHHblX npu-

.MaHOK, HanpHMep, B 60pb6e C CapaHl/olt, Tal< II .lI.JlH Onbl/leHUR Bpe.l{HTCJlett
"OJIeA. BBH.l{y 6OJJblUoit R.nOBHTOCTH 9THX COe.lI.HHeHHIt, HX B nOCne.lI.Hee

BpeMR npHMeH!lIOT He B l/HCTOM BHlte, a B BH.lI.e He3Hal/HTeJlbHolt npHMeC"
K nopOWKY M3BeCTH.

TaKHMIl nopOIIIKaMIl MO>KHO OnbIJlRTb nOpa>KeHHbIe npOCTpaHCTBa c' <:aMO-

neTOB.
MblIllbRKOBHCTble eOJlH HHor.na npHMeHRIOTCR TaK)\(e (J/lR YHurtmO:HCeHUR

COpHblX mpa8.

Cypb.Ma o6pa3yeT HeCKOJIbKO aJIJlOTponHblX BH.lI.OH3MeHeHHiI, H3 KOTO-

pbIX HaH60JIee npOl/HOe MeTaJIJlHl/eCKaR eypbMa. 9TO cepe6pHCTO-6eJIblD,
6neCTHlLlHfi, BeCbMa xpynKHIt MeTaJl .

CYPbMa BXO.ll:HT B COCTaB pa3JJHl/HblX Cn/l'Qll()8: B COCTaB 6a66HTOB

I10.lI.WHnHHKOBblX CnJlaBOB; B COCTaB rapTa
- cnnaBa, H3 KOTopOro OTJlHBa-

IOTCR Te nCBHHI.{OBbIe" 6YKBbI, ".1JHTepbl", KOTOpblMH nel/aTalOT B THnorpaqmH
KHHrH; B CoeTaB cnnaBa .lI.J1R H3rOTOB,1eml!l OXOTH1Il/bCici .nP06H 11 .ap.

C BO.lI.OpO.lI.OM eypbMa 06pa3YCT R.l{OBHTbIIt Cypb.4lHHllCmblU 80iJopoo SbHs.
C KHCJlOpO.ll:OM

- Cypb.4lHHblU aHzuiJpuiJ Sb206 . 113BceTHbI CO.1II MeTacypbMII-
HOlt KHeJlOTbI HSbOs '

CpaBHHBaR COC.lI:HHeHHII a30Ta, 4>oc4>opa, MblWbHKa H CYPbMbI, MbI BH.!{IUI

B HHX HeCOMHeHHoe XHMHl/eCKOe CXO.ll:CTBO, XOTH H He TaK HpKO BbIpa>KeHHOe,
KaK B rpynne raJlOreHOB. Bee OHf! B COe.ll:HHeHHHX C BO.ll:OpOltOM mpe -
Oa/lefllllHbl, e KHCJlOpO.ll:OM 06pa3YlOT eOe.ll:HHeHHR H KaK mpeX8aAeHmHbte II

KaK nRmU8a/leHmflble 9J1eMeHTbI, y. Beex KHC,lOpO.lI.HbIe COe.ll:HHeHHII RBJ1HIOTeR

aHzuiJpuiJa.Mu.
CpaBHHBaH zpynny KllC/lOpOOa C rpynnolt Za/lOZefl08, MbI OTMCTHJlH pR.lI:

OTJlHl/Hici SJlCMCHTOB TOIt H .lI:pyro" rpynn (CTp. 177).
ECJIH Tenepb cpaBHHTb e STHMH rpynnaMH zpynny a30ma, Mbi 3aMeTHM,

lITO Bee TPH rpynObI CXoiJHbl MC>K.lI:Y c060" no cnoco6flOcma SJleMeHTOB

"THX rpyuI1 oa8amb KUC/lOmbl. Ho B TO >K BpeMIJ B rpynne. a3QTa cnoc06:
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HOCTb 06pa30BaTb KHCJlOTbI, no cp3BHeHHIO C r3J10reHaMH, npORBJlReTCR eU{e

€/zu6ee, lJeM B rpynne KHCJlOpOlt3. T3K, BO.ll.OpO.ll.Hble COe.ll.HHeHHR 9J1eMeHTOB

rpynnbl r3J10reHOB- CHJlbHble KHCJlOTbl, rpynnbl cepbl- cJl36b1e KliCJlOTbl

(H2S), B rpynne >Ke 330T3 BO.ll.opO.ll.Hble COe.ll.HHeHHR THn3 NHa- COBceM He

HMelOT KHCJIOTHblX CBOItCTB.
1

KHCJIOpO.ll.Hble KHCJlOTbI rpynnbl 330T3, 33

HCKJIlOlJeHHeM 330THOlt KIICJ\OTbI, 33MeTHO cJI36ee, lJeM KHCJIOTbI rpynnbl

KHCJlOpO.ll.3.
B rpynne 330T3 Mbl 3aMelJaei\\ ellle O.ll.HY oco6eHHOCTb.

3JIeMeHTbI C Hau6o/lbWU.M amOMHbt.M seCOoM - MbllllMIK H oc06eHHo

CYPbM3
- B BHlte npOCTblX BellleCTB 06JI3.l1.31OT cooucmoa.MU Mema.MOO: He-

np03p3lJHbl, HMelOT MeT3JIJlHlJeCKHf;t 6Jlecl<, XOpOIllO npOBO.ll.RT 9J1eKTpHlJe-
CKHI1 TOK H TenJIO.

Ho no CBOHM COe.ll.HHeHHSlM OHH RS/lRlOmCR HeMema/l/lCUtu: 06pa3YlOT
3HrHltPH.lI.b1 H KHCJIOTbI. O.ll.H3KO B TO >Ke BpeMR CYPbM3 MO>KeT pearHpOfl3Tb
C KOHUeHTpHpOBaHHblMH KHCJIOTaMH K3K MeT3JIJI, 06p33YR COeltHHeHHR, HMelO-

lllHe X3p31<Tep COJIelf, KaK SbCla , Sb2(SOt)a' Ho 9TH COe.ll.HHeHHSI JIerKO p33.
JI3r310TCR BO.ll.olf.

fOBOpR Bblille (CTp. 32) 0 MeT3J1J1aX H HeMeTaJlJlaX, Mbl OTMeTHJllf, lJTO

pe3ICou 2paHUTJ,bl Me:JICoy Memall/laMllUHeMema.ll/laMIl Hem. MbllllbRK H

CYPbM3 .lI.31OT 9TOMY RpKHIf npHMep.
T3KHM 06pa30M B rpynne 330T3 csoiicmoa, xapaICmepHble O/lR HeMe-

ma/l/lOS, no Mepe yse/lll'teHUR amO-'tHoW seca 3/leMeHm08 2pynnbt oClla-

6/lRlOmCIl, 3 CBoRcTB3, X3p3KTepHble .lI.JlR Memall/108 - HapacmalOm. A30T

He HMeeT HHK3KHX npH3H3KOB MeTaJlJI3, OH .lI.aeT CHJIbHYIO a30THYlO KHCJlOTY,

cjJOcq>opHble KHCJlOTbl Y>Ke cJl36ee, MbllllbSiKOBble ellle cJla6ee, H, H3KOHeu,

y CYPbMbl Mbl H3XO.ll.HM Y>Ke npH3H3KH MeTaJIJlHlJeCKHX CBoRCTB. DOCJIe.ll.HHIf
9JIeMeHT 9TOif rpynnbl

- OUC.Mym- Y>Ke H K3K npOCToe BeU{CCTBO H KaK

9JIeMeHT- .Mema/lll..lI.aK>IllHft pSl.If cOJIelf C KHCJIOTaMH, HO B TO >Ke BpeMR

HMeK>llI.Hf:!: H HeKOTopble HeMeT3JIJlHlJeCKHe CBoJ;\CTBa, xap3KTepHble .QJlR

rpynnbl.
B 2pynne ICUC/lopOoa 3J1eMeHT C BblCIllHM 3TOMHblM BeCOM - me.uyp Te-

KaK npOCToe Belll.eCTBO TaK>Ke MMeeT cxoocmoo C Mema/lllaMIlH.6Y.ll.YlJl1
no BceM CBOMM XHMHlJeCKHM CBol1cTBaM HeMeTaJl. OM, .lI.aeT C XJIOpOM H 6po-
MOM KpHCT3.'lJIHlJeCKHe coe.QHHeHHR, HMelOllI.He xapaKTep COJIelf.

11a>Ke B H3H6oJIee RpKO Bblpa>KeHHott neMeT3JIJIHlJ,eCKot% rpyrme raJIOreHOB

nOCJle.ll.HHf:!: 9JIeMeHT- UOO- KaK npOCToe nelll.eCTBO HMeeT HeKomopoe nooo-

6ue .Alema/l/lU'teCIC020 6J1eCKa H MO>KeT .QaBaTb MaJIOnpOlJHble coe.QHHeHHSI,
n0006Hbte CO/lRM, KaK J2(SOi)a'

11eJlaR 0630p XHMHlJeCKHX CBOJ;\CTB H3YlJeHHblX 9J1eMeHTOB no rpynnaM,

MbI BH.QHM, lJTO 9TH CBolfcTB3 H3XO.ll.RTCSI 0 6/lll3ICoii COR31l C amOMHblMU

oecaMll 3/leMeHmOo II nOC/leoOOame/lbHO U3MeH1llOmCR C 113.MeHeHUeM amOM-

HOW oeca.

Pacnpe.QCJlCHHe 3J1eMeHTOB no HX XHMHlJeCKHM CB0l1CTB3M H no 3TOM-

HblM secaM Jle>I<HT B OCHOBe COBpeMeHHolt HaYlJHOU KJlaCCHcjJHKaUHH 3J1C-

MeHTOB.

1 H3BeCTlfa B3pblB'I3TaH 330THCTOBOltOpOltHaH KHCJlOT3 HNa, COJlII KOTQPOi!', T3KiI(e

B3pblB'I3Thle nelUeCTB3, Ha3b1B3IOTCI! a3uiJ.bi. A3Hlt CBHHlta PbNo npHMeHHeTCH B BoeH-
HOM .!Lenc .!Lnl! CnapH>KCHHII KanCIOJleA, B3pblB31OllI.HX OT Y.lI.apa. B3pblD KanCIOJlH nepc-
ltaeTCR 3apR.ny nopoxa, nHpOKCHJlHHa H T. It.
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BonpOCbI D:JI51 nOBTOPEI-Ulll.

1. B KaKOM DHlte BCTpe'laeTCII B npHpOlte .poccpop?
2. KaKHe aJlJlOTpOnHble BHAOH3MeHeHHII cpoccpopa Dbi 3HaeTe H B 'IeM HX OTJlH'IHII1
3. KaK nOIlY'IaeTCII .pOCcpop?
4. KaKHe npHMeHeHHII HMeeT CPOccpop KaK npocToe BelI(eCTDo?
5. I1epe tIHclIHTe XHMH'IeCKHe cBollcTBa cpoccpopa.
6. I1epe'lHCIIHTe .pOccpopHble KHCJlOTbi H npHBeltllTe HX cpOPMYllhi.
7. KaKHe COJIH ltaeT OpTOcpoccpopnall KHCJlOTa?
8. KaKoe 3Ha'leHHe HMelOT COIIH .pOCqlOpHblX ICHCJlOT? l<aKoDa ox pacTBopH-

MOCTb?

9. Ha30BHTe HCKYCCTBcHHhle cpOc.popHble YltOOpeHHII, npHMeHlleMbie B CeJl&CKOM

X0311 CTBe.

10. XapaKTepH3yfiTe TYKOBYIO npOMblWJlCHHOCTb CCCP H YKaJKIITe nepcncKTHDbI
ee pa3DHTHII.

11. Ha30BHTe Ba}j(HellwHe KOMoHHaTbI, npOH3BOlllllI(He MHHepaJlbHble TYKH, BbI-

cTpoeHHble 3a nepBble ltBe nIlTHlleTKH, H KaKHC npOH3DOltCTBa B HIIX CKOMOHHH-

pOBaHbI.
12. KaKHe 911eMeHTbI BXOltllT B rpynny a30Ta? D:allTc HX KpaTKYIO xapaKTc-

PHCTHKY. K2KHe npH eHeHHIIHMelOT COeltliHeHHII MblWbllKa?
13. CpaBHHTc rpynny 830T8 C ltPyrHMH H3BeCTllblMH BaM\rpyunaMH 9I1eMeHTOB.

XVI. YfJIEPO.ll..

1. YrJlepoJi. B npHpOJl.e.YrJlepo.ll: 06pa3yeT TPH aJlJlOTpOnHblX BII.II:O-
113MeHeHHSI-YZO/lb, zpatjJum II a/l.MU3.

B npOTIIBOnOJlOJKHOCTb 3HaKOMblM YJKe HaM aJlJlOTpOnHbIM BII.II:OIl3MeHe-

HHSlM KHC. opO.ll:a, cepbl, q,ocq,opa, BliltOH3MeHeHHSI yrJlepO.ll:a. CToliKII npH
06blKHOBeHHblX YC.'lOBHSlX II caMIi c06010 .lI.pyr B .lI.pyra He npeBpaU(aIOTCR.
B TOM, 'ITO OHII SlBJlRIOTCSI Blf.ll.Oll3MeHeHHSlMli O.ll.HOrO H Toro JKe ::meMeHTa,
MOJKHO y6e.ll.IITbCSI, CJKHraR HX B KHCJlOpO.ll.e. Bce OHH .lI.alOT npH ropeHHli
oiJll1t Il mom :JICe npoiJYKm- yrJIeKHCJlblli ra3 COil H HH'IerO 60JIbwe. KpOMe

TOro, paBHble BeCOBble KOJlH'leCTB1 yrJlSl, rpaq,HTa II aJlMa3a .ll:alOT O.ll.HO II TO

)l(e KOJ1lllJeCTBO yrJleKHcJloro ra3a.

B03MOJKHbI TaKJKe II npeBpaU(eHHSI O.ll:HOrO BH.lI.OH3MeHeHHSI B .ll:pyroe. flpH
ClfJlbHOM HaKaJlHBaHllli 6e3 .lI.OcTyna B03ltyxa aJlMa3 lJepHeeT II nOCTeneHHO

npeBpaU(aeTCSI B rpaq,IIT.
Yro.'1b, HarpeTblli 6e3 .ll:oCTyna B03.11:yxa .11:0 TeMnepaTypbl 2500°, .ll:OCTH-

raeMoli npH nOMOU(H 3JIeKTpHlJCCKOrO TOKa, TaKJKe npeBpaU(aeTcSI B rpaq,HT.
113 BH.lI.OH3MeHeHHII yrJiepo.ll.a TOJlbKO zpaifJllm II a/l.Ma3 BCTpClJalOTCSI

8 npupoiJe. fpaq,HT SlBJlSlCTCR BeU(eCTBOM MaJIO pacnpOCTpaHeHHbIM, aJlMa3-

OlJCHb pe.ll.KHM. COeltllHeHIISI )l(e yrJlepO.ll:a BeCbMa pacnpOCTpaHeHbI.

YrJlCpo.ll: SlBJlSleTCR COCTaBHoD lJaCTblO rpOMaltHOrO 60.'lbWHHCTBa lJpe3Bbl-
qaliHO pa3Ho06pa3HblX XHMHlJeCKHX coe.ll.HHeHHIi, 113 KOTOpblX nOCTpoeHbl
TeJIa pacmeHIlU H :JICU80mHblX.

Bce 3TH BeU(eC:rBa OTHOCSlTCSI K UK Ha3b13aeMbiM opzaHUtteCKU.M 8eeqe-
Cm8a.M.

DbI,10 BpeMSI, KOr.ll.a OpraH.HlleCKHe BeU(eCTB3 npOTHBOnOJlaraJlHCb BeU(c-
CTBaM HeJKHBo'ft npllpO.ll.bl - HeOpraHHlJeCKHM, IIJlH "MHHepaJlbHblM

II

, BCU(e-

CTBaM. ClJHTaJlOCb, lJTO OpraHHlJeCKlle BeU(eCTBa MorYT Bblpa6aTblBaTbCSI TOJlbKO

paCTeHHSlMH H )l(HBOTHblMH II 06pa3YlOTCR TOJlbKO no.ll: BJlHRHHeM oco60n

,,)I(H3HeHHoli CHJlbl", npllcyU(eD JKIIBblM opraml3MaM. Ho B nepoolt nOJIOBHHe

XIX B. 6b1J1o .lI.OKa3aHO, lJTO OpraHIIlJeCKHe BeU(eCTBa MorYT 6bITb nOJlYlJCHbi
II uC/cyccmBeHHO, H3 BeU(CCTa HeJKHlIott npllpO.ll.Id.
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8 H3CTORw.ee BpeMR H3 XHMHqeCKHX 33BO.ll3X rOTOBRT HCKyccTBeHHG
l1enbd\ pR.ll Bew.eCTa, KOTopble p3Hbwe nonyqaJlHCb TOJlbKO !f3 pacTeHHIt, Ka 
H3npHMep, KayqYK, KpacHTenH (CHHHA - HH.llHrO H KpacHblA - aJlH3apHH).
MHorHe ltywHcTble Bew.eCTBa H T. .ll.

KpQMe TOro, HCKyccTBeHHo rOTOBHTCR lI.enblR pR.ll COe.llHHeHHIt yrnepo.lllI,

KOTopble B npHpO.lle He CYW.eCTBYIOT, HO no CBoeMY cocTany nO.l106HbI nplC-

pO.llHbIM yrnepO.llHCTblM Bew.eCTBaM, KaK HCKYCCTBeHHble KpaCHTenH (HanpH-
Mep aHHJJHHOBble), HCKYCCTBeHHble .llYWHCTble Bew.eCTBa, neKapCTBeHHble
Belll.eCTBa (HanpHMep 3cnHpHH), nn3CHlqeCKHe Belll.eCTBa (HanpHMep lI.e.,-

nynOH.ll) H T. .ll.

Bce nO.l106Hble Bew.eCTBa npHHHTO TaK}/{e Ha3b1B3Tb opraHH'leCKHMH, XOTII

OHH B }/{HBOIt npHpO.lle He cyw.eCTBYIOT. OT.lleJl XHMHH, H3yqalOllI.HR COe.llHHe-
HHR yrnepO.lla (KpOMe ero KHCJlOpO.llHbIX COeltHHeHHIt H cOJlelt yroJlbHo:t
KHCJlOTbI) KaK eCTeCTBeHHble, TaK H HCKYCCTBeHHble, Ha3blBaeTCH "opraHII-
qeCKaH XHMHH", XOTR 3TO Ha3BaHHe H YCTapeJlO. OpraHHqeCKHX Belll.eCTB, HCKYC-
CTBeHHO nOJlyqaeMblX B HaCTOHllI.ee BpeMH, H3BeCTHO HecpaBHeHHO 60nbwe.
'IeM eCTeCTBeHHblX. Bcex }/{e optaHHqeCKHX Bew.eCTB H3BeCTHO B HaCTOHIlI.Ce

BpeMH CBblIlIe MHnJlHOHa.

HeCMOTpH Ha OTCYTCTBHe pe3Koit rpaHHlI.bl Me}/{.llY COe.llHHeHIIHMH yrJle-
pO.lla H COe.llHHeHHHMH .llpyrnx 3JIeMeHTOB, COeltliHeHHH yrJIepO.lla Bce }/{e

OTnHqalOTCH HeKOTopblMH ocooeHHOCTHMH. D03TOMY H C03.llaJIaCb oc06all

BeTBb XHMHH - OpraHH'IeCK3H XHMHH.

OpraHHlieCKaH XHMHH COCTaBJIHeT KYPC 10-ro KJIaCC3. D03TOMY H3 opra4

HII'IeCKHX Belll.eCTB Mbi OrpaHH'IHMCH HH}/{e paCCMOTpeHHeM JIHllIb npocTelt4
wero COe.llHHeHHH yrnepO.lla C BOltOpO.llOM

- 60JIOTHOrO ra3a.

Yr.1epO.ll CO.llep}/{aT B CBoeM COCTaBe MHorne .MUHepallbl.. B 3eMHoit Kope
MbI HaXO.llHM B rpOMa.llHblX KOnH'IeCTBaX ropHble nOpO.llbl, npe.llCTaBnHIOIlI.He

no CBoeMY COCTaBY yrneKanbll.HeBYIO COJIb CaCOa , a HMeHHO- orpOMHble
TOJIW.H ll38eCmHR1&OB H .Mella, nnaCTbI H rHe3.lla .Mpa..Mopa H U3BeCm1&08OZ0

umama (nOCne.llHlle .llBa - KpHCTa.1J.nH'IeCKHe BH.llOH3MeHeHHH yrJIeKaJIbll.HeBolt
CO.IIK). BCTpeqalOTCH H .llpyrHe npHpO.llHble COJIH yrOJIbllolt KHCJIOTbI, KaK

MHHepa.1b1: .Ma'ZHe3llm MgCOa, iJollo.Atllm MgCOa.CaCOa' 3ICelle3H.bl.ii. umam

FeCOa
H .n;p.

B He.llpaX 3eMnH BCTpeqalOTCH TaK}/{e 60JIbllIHe 33JIe}/{H 1&a..MeHH.bl.X Y'Z/I.eii.,
npe.llCTaBJIHIOIlI.HX c06010 He CB060.llHbllt yrJIepo.ll, KaK MO}/{HO 6b1JIO 6b1

.nYMaTb Ha OCHOBaHHH HX Ha3BaHHH, 3 CnO}/{Hbie CMeCH yrnepO.llHCTblX CO-

e.llHHeHHIt, 60raTbiX yrJlepO.llOM. B HeKOTopblX K3MeHHblX yrJlHx (aHTpal(HT3X)
CO.llep}/{HTCH .ll0 950

/0 yr.fJepo.lla.
B npupoiJHoii 80iJe 06b1qHO cO.llep}/{aTCH 60JlbllIHe HJlH MeHbllIHe KOJlH-

'IeCTBa COJIelt yrOJIbHolt KHCJlOTbI.

HaKOHel(, HeH3MeHHoJ;\ cocTaBHolt qaCTblO 803iJyxa HBJlHeTCH, KaK H3Be-

CTHO, yrJleKHCJlbllt ra3 CO2 ,

Dpe}/{.lle 'IeM paCCM3TpHB3Tb COe.llHHeHHH yrJlepO.ll3, OCTaHOBHMCH 60Jlee

nO.llp06HO H3 ero 3J1J10TpOnHblX BH.llOH3MeHeHHRX.

2. YrOJIb. YrOJIb nOJIyqaeTCH, KaK H3BeCTHO, npH HenOJIHOM crop3HHH

H npH cyxoii. nepe'ZOH.1&e OpraHHqeCKHX Bew.eCTB.

06b1'1Hbllt MaTepHaJI .llJlH nOJlyqeHHH yrnH
- .llepeBO. LlepeBo .llO ClfX

nop ew.e BO MHornx MeCTaX o6yrJIHBaeTCH caMbiM npHMHTHBHblM o6pa30M:
D KOCTpax-KyqaX, npHKpblTblX 3eMJleJ;\ (pHC. 171).

DpH Bbl1IWfaHHU 60JlbWHX KOJlUqeCTB yrJlR, KaK, H3npHMep, .llJIH H KOTO-
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plalX .lI.OMeH Yp3n3, Bbl>Imr3HHe Be.ll.eTCH B ne'l3X, CTeHKH KOTOplalX 33MeHHIOT

OOKJl3ltKY KOCTpa 3eMJleA. npouecc >Ke OCTaeTCH, no cymeCTBY, TeM >Ke.

nOJlY'l3eTCH TOJlbKO yrOJlb, Bce >Ke ueHHble npO.ll.YKTbI cyxoA neperOHKH
(CTp. 73): .lI.peBeCHbIA .lI.erOTb, YKCYCH3H KHCJIOT3, .lI.peBeCHblA cnHpT H .lI.Py-

rue BemeCTB3 npOna.ll.3lOT.

TI09TOMY MbI Ha'lHllaeM nepe-

XOltHTb K 60Jlee paQHOHanbHOMY
HCnOJlb30BaHHIO HaIllHX ltpeBeCHbIX

pecypCOB.
Ha pHC. 172 H306pa)Kena cxe-

Ma HenpepblBllo .lIellcTBYIOll\ero aMe-

pHKallcKoro 3aBO.lla .nnJl cyxolt ne-

peroHKH .nepeBa. I10lt06HbIl! )Ke 3a-

BOlt nOCTpOCH Y Hac B 1933 r. Ha

peKe Awe, Ha Ypa.le. 3aBo.ll nepe-
pa6aTbiBaeT 200 000,tt3 ltpeBeCHHhI
B rolt.

neperollKa HlteT B .nIlHHHOA

)KCne3HOA Tpy6e B, 3aKpblB8eMoA
PHC. 171. KOCTCp .lInJi DW)KHraIlHJI yrnll Ha KOHQax ltBepJ.{aMH. JIpoBa BKaThI-

('IaCTH'IHO B pa3pe3c). BalOTCII B Tpy6y Ha BarOHeTKax A

C OltHOrO KOIIQa, a nonY'lellHbIA
yronb BbiKaTbiBaeTCII C ltpyroro

KOllua. Tpy6a 06orpeH8eTcII TonK8MH 5, B KOTopble TOnJlHBO 3a6pacblB(\eTc H3 Ba-

rOHeTOK 8.

I1pOltYKTbI cyxoA nepcrOIlKH BblXO!(JlT no Tpy6aM T, crYll\8IOTCIl B XO.10ltHnb-

IIHKax JI. H no )KCn06aM nocTynalOT D npHeMHHKH.

JI.pe8ecHblU YZO./lb He HBJlHeTCH '1HCTbIM yrJlepO.ll.OM. B HeM CO.ll.ep>KHTCH

HeKOTopaH npHMeCb MHHepaJlbHbIX BemeCTB, OCT31OmflXCH nocJle cropaHHH

yrJlH B BH.lI.e 30./lbt. O.ll.H3 H3 COCT3BHblX '13CTeA 30.'IbI - nOT3W K2COa .

KpoMe Toro, yrOJlb He

npe.ll.CT3BJlHeT c06010 TOJlb-

KO 3MOP4>HblA yrJlepo.ll., KaK
p3Hbwe .lI.YM3JlH. B yrJle,

KpOMe 3MOP4>Horo yrJle-
pO.ll.a, n'lepHOrO yrJlepO.ll.a u,
Bcer.a3 HMeeTCH OOJlbWee

HJlII MeHbwee KOJlH'IeCTBO

npHMeCH zpaifJUma.
J].peBeCHbIti yroJib npH-

MeHHeTCSI K3K Ton.IIMBO, ro-

pHmee oe3 .lI.b!Ma H .lI.31Omee

MHoro >Kapa B >K3pOBHlIX,
B KY3He'lHbIX ropH3X, B ca-

MOBapax, YTiorax H T. n.

60.1JbWHe KOJlH'IeCTBa

.lI.peBeCHoro yrJlH npHMe-
HHIOTCSI B MeTaJlJlyprHH .lI.JISI BbmJl3BKH CneL(H3J1bHblX COpTOB '1yrYHa, He

CO.ll.ep>KamliX Bpe.ll.Ho/1 npHMeCH cepbI, KOTopaH 06b1'1HO nepeXO.ll.HT B '1Y-
rYH H3 K3MeHHoyrOJlbHOrO KOKC3.

O'leHb B3>KHOeCBOAcTBO .lI.peBeCHoro yrJlH - crymaTb H3 cBoeA nOBepx-

HOCTH, aiJcop6up08amb, napb! H r33b1 HCnOJlb3yeTcH .lI.JlH  eJleti 060POHb!
B npOTHBor33ax (CTp. 131).
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PHC. 172. 3aBoll cyxoA neperOHKH ltepcna (ynpo-
ll\CHHaR cxeMa).



CnOCOOHOCTb K a.u.COpOllHH 3aBHCHT K3K OT TBep.ll.OrO BellleCTBa, TaK

H OT a.u.COp6HpyeMoro r33a. J{aHHOe BelllecTBO O,/(HH ra3b1 3,/(COp6HpyeT
B 60JlbWeM KOJIH'IeCTBe, .ll.pyrHe

- B MeHbweM.

KpOMe Toro, onpe.ll.e.neHHoe KOJlH'IeCTBO .ll.aHHOrO TBep.ll.oro BellleCTBa

MomeT Y.ll.epm3Tb TeM OOJlbWe .ll.3HHOrO r333, 'I.eM 60JlbWe nOBepXHOCTb

3TOro TBep.ll.OrO Bew.eCTB3. .llpeBecHbiA yrOJlb, KaK yme OblJlO CK83aHC

(CTp. 131), coxpaHHeT nopHcToe cTpoeHHe .ll.epeBa H, CJleJl.OBaTe.llbHO, HMeeT

O'leHb 60JlbWYlO nOBepxHocTb. ::ha nopHcToCTb MomeT 6bITb ellle YBeJlH'IeHa

3KTHBHpoBaHHeM. n03TOMY aKTHBHpOB3HHbifi yroJlb nOrJlOlll3eT OOJlbu.me

KOJlH'IeCTBa r330D.

,U,nR Toro 'IT06b1 nOKa3arb, HBCKOllbKO pa3J1H'I1i0 altCOp6HPYlOTCli yrlleM PUJlH'I-
UHe ra3bI, npHBelteM CJleltYIOIUHe ltaHilble: 1 c.w:8 xopoUJero aKTHBHpoBsHlloro yrllR npH
15° H arMoccpepiloM ltaBJleUHH norlloIUaeT:

xllopa. . . . . . . . . . . 494 c.w:8 KHCJlOpOlta. . . . . . . . . 35 c.w: 
aMMHaKa . . . . . . . . . 178 . a30Ta. . . . . . . . . . . . 11 .

yneKHcJloro ra3a . .. 97. BO.D:OpO,ll.B .. . . . . . . . 4,5.

AKTHBHpoBaHHblM yrJleM D uaCTOJlIUee BpeMR nOllb3YlOTCR He TonbKO B BoeliliOM

,ll.eJle, HO H Ha npOU3BoocmBe -ltJlR YltepIKaHHR napOD LleHllblX paCTBopHTenefi,
npllMeHReMbiX npH npOH3BOltCTDe HCKYCCTBeHHoro lUellKa, LleJlJly.1OHlta H T. n.

ECIIH npH BbICyIDHBaRHH KaKoro-IIH6y.nb BeIUeCTDa y.naJlReTCJI DOlta, TO napw

DOAhi rrpOCTO BblnYCKalOT Ha n03J1YX, He CIJHTaRCb C HX nOTepeit; npH Y.lIaJleHHH IK 

)KH./IKOCTH H3 BeIUeCTB, COltepIKaIUHX qeHHble paCfnBOpUme.lUl. KaK 6eH30n,  Hp,
cepoyr.1epOlt, npHXOltHTCR 3a60THTbCR 0 TOM, 'IT06h1 HX YJlOBHTb H CHOBa B03BpaTHTb

B npOH3BOltCTOO. A. R3TOit ueJlH napbl paCTBOpHTeJlR HanpaBJlRIOT B 6aUJIIH, HanOIlHeH-

lIb1e aKTHBHpOBaHHblM yrJleM, KOTOpblA II B)l.Cop6HpyeT 9TH rrapbl. 3aTeM, ltliR TOro

'IT06bI H3BJle'lb H3 yrllR nornOU\eHHYH paCTSOplf'l'ellb, yroJlb HarpeoalOT HJlH npo-

nycKalOT 'Iepe3 HerO rreperpeTblH nap. YrOJlb OTltaeT altCop6HpoBaHHoe BeIUCCTBO,

KOTopoe cryIUaeTcR B XOJlOltHJlbHHKe H CHOBa nocTynaeT B npOH3BOltCTBO. YrOJlb,
OT,J{aBUJHA paCTBopHTellb, noclle OXJl3IKJleHHR onRTb CTaHOBHTCR aKTHBHbIM H TaKH-M

06pa30M MOIKeT CIlYIKHTb lto. roeBpeMn.

AKTHBHpOBaHHbl1t yrOJIb MOmeT 3.11.COpOUpOBaTb He TOJlbKO ra3bI, HO H pac-

.mopeftftble Be14ecmBa. 3TOA cnOCOOHOCTblO OOJla.ll.aeT H OObiKHOBeHHblA

,/(peBeCHblfi yrOJlb, XOTH H B 3H3'1HTeJlbHO MeHbweA CTeneHH, 'IeM 3KTHBH-

pOB3HHblA.

. Onblm. B np06Hpl<y C p3CTBOpOM Kp3CKH HH.II.HrO "J1H J13KMyca
BCblnbTe HCTOJl'leHH<lro B nopowOK .ll.peBeCHOro yrJlH H npOKHnllTliTe. npo-
 HJlbTpyATemH.II.KOCTb. QHa nOTepHJla llBeT,TaK KaK yroJib a.ll.COp6HpOBa.'1
paCTBOpeHHYIO KpaCKY. .

B meXftllKe 3TUM CBoAcTBOM aKTliBHpOBaHHoro yrJlR nOJlb3YIOTCH, HanpH-

Mep, .ll.JlH 06eCu.Be'lHBaHHH caX3pHoro CHpona, nOJlY'laeMoro Ha caxapHblX

3aBo,nax B npou.ecce npOU3BO.ll.CTBa caxapa U HMelOlllero meJlTbiA llBeT.

CHpon IfIUJlbTPYIOT 'Iepe3 CJlofi aKTliBupOBaHHoro yr.'iH. npem.ll.e .ll.JlH 3TOA

.1leJIlf npUMeHHJlCH 60Jlee .ll.oporoA KOCTHHOA yroJlb.

AKTHBHpoBaHHblM yrJleM 06eCLlBeIJHBalOT H O'lHIUaIOT MaClla, IKHPbl, BHua.

AKTHBlIpOBaHHbIM yrJleM MOIKHO O'lHlI{aTb rrHTbeBYIO BOlty. HaKOHeL\. aKTHBHpO-
BaHHblil yroJlb B BHlte nopOUJKa 3a nOCJleltH e BpeMR nOJlY'lHJI 601lbUJ'Oe 3Ha'leHHe

KBK lIeKapCTBO. Ero npHIIHMalOT BHYTPb 2-10 Z npH KaTappax 1KeIlYJl.Ka H KHUJeK,
npH )(H3eHTepHH, 6plOUJHOM THcpe, xOllepe.

KpoMe TOro, OH npHMeHlleTcR (10-25 Z Ha npHeM) npH oTpaBlleHHH R.i!aMH, Ha.

npHMep phIOObiM BltOM, KOJl6aCHbIM RltOM H T. n. AKTHBHpoBaHHhIA yroJlb norllOIUaeT
BJl.OBHTOe Bell{eCTBO H cnacaeT 'IeHOBeKa OT CMepTH.
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YHTaR KHFlry, MHome, BepORTHO, He no.n:03peBaIOT, '1TO .0Ha. Hane'laTaHa

npFl nOMOIllFl yrJlR
- ca:»cu, nOJlY'lalOllleRcR npFl HenOJIHOM cropaHFIFI >KFlpOB,

MaCeJl, HectJTFI FI T. n. BellleCTB, ropRlllFlX KonTRlllHM nJiaMeHeM. Ca>Ka-

rJlaBHaR COCTaBHaR '1aCTb KpaCKFI, npFlMeHReMoR B ne'laTHOM .n:eJle - TFlno-

rpactJcKoR KpaCKH.
Ca>Ka npliMeHReTCR KaK

raJIOWli '1epHbI, nOTOMY '1TO
'1epHaR KpaCKa FI B MaJIRpHOM .n:eJIe. HawFI

K KaY'lYKY npHMewaHa ca>Ka.

Ca>Ka,' KaK H .n:peBecHblR yrOJIb, co-

CTOFIT rJIaBHblM 06pa30M Fl3 '1epHOrO

aMopctJHoro yrJIepo.n:a.
K01CC no OTHoweHHIO K KaMeHHOMY

yrJlIO RBJIReTCR TeM >Ke, '1eM ltpeBeCHblR
yrOJIb no OTHoweHlllO K .n:epeBY. 3TO

yrOJlb, nOJIY'leHHioIR H3 KaMeHHoro yrJlR.
KOKC co.n:ep>KHT 30Jlbl BHa'lFlTeJlbHO 60Jlb-

we, '1eM .n:peBecHblR yroJib.
3. AnMa3 H- rpa4>HT. AJlMa3 II rpa-

ctJFlT BCTpe'laIOTCR B npFlpo.n:e.
AIUta3- KpFlCTaJlJlFl'leCKOe BellleCTBO.

BCTpe'laeTCR B O'leHb He60JlbWFlX KOJlH'IeCTBaX II B O'leHb HeMHOrnx MeCTax,

rJlaBHbIM 06pa30M B IO>KHoR A!\>pFlKe, B IO>KHoR AMepFlKe. B I1H.n:FlIi,-\
Haxo.n:FlMble B npFlpo.n:e aJlMa3bI - Ha nepBbllt B3rJlR.n: .n:OBOJlbHO HeB3pa'lHble

KaMeWKli, 06b1'1HO He60JlbWFlX pa3MepOB (pFlC. 173, HaBepxy oT.n:eJlbHblR,
xopowo 06pa30BaHHbIR KpynBbIlt KpFlCTaJlJl). CaMble
60.1JbWHe aJlMa3b1, KpaltHe pe.n:Ko BCTpe'laIOIllFleCR,-
BeJlH'IFlHOIO C KypFlHoe RRLlO. XapaKTepHblR 6J1eCK

aJlMa30B o6HapY>KFlBaeTCR TOJlbKO nOCJle WJlII!\>OBKFI
II nO.1JJJpOBKFI. CBeTJlbIe FI np03pa'lHbIe aJlMa3b1 Lle-
HRTCR KaK YKpaweHFlR. rpaHeHble aJlMa3b1 onpe.n:e-
JleHHolt ctJOPMbI Ha3bIBalOTCR 6pHJlJlFlaHTaMH.

-

DblBalOT

aJIMa3b1, oKpaweHHbIe npFlMecRMH II .n:a>Ke CODceM '1ep-
Hble, Henp03pa'lHble.

AJI Ma3 - ca.Moe m8epiJoe ll3 U38ecmHblX 8e-

w,ecm8; WJllictJoBaTb FI nOJlFlpOBaTb aJlMa3 MO>KBO

TOJlf;,KO aJlMa3HblM >Ke nopowKoM. DJIaro.n:apR cBoelt

TBep.ll.OCTH aJlMa3b1 npFlMeHRIOTcR B meXHUKe .n:IIR

pe3KFI CTeKJla, .n:JlR pe3KH, 06Ta'lHBaHFlR FI CBepJle-
HHR caMblX TBep.ll.bIX KaMHeR H .n:pyrnx TBep.n:bIx Be-

llleCTB. Ha pHC. 174 H306pa>KeH KOHeLl a./l.MG.3HOZO

6ypa, KOTOpblM MO>KHO CBepJIFITb caMble TBep.!l.ble

ropHbIe nopoltbl npH .n:06bIBaHHFI HectJTH, npFl YCTpoR-
CTBe waXT, TOHHeJlelt FI T. n.

Tparftum- Henp03pa'lHOe, KpFlCTaJlJlFl'leCKOe BellleCTBO, 60Jlee pacnpo-

CTpaHeH, '1eM aJlMa3, FI BCTpe'laeTCR B cpaBHFlTeJIbHO 60JIbWHX KOJlFl'le-

CTBax. B CCCP rpactJHT BCTpe'laeTcR: Ha YKpaFlHe, Ha YpaJle (BOCTO'lHbllt
CKJlOH CeBepHoro YpaJla, He.n:aJleKO OT CBep.n:JlOBcKa), Ha KaBKa3e, B CH6F1pH
(OKO.'10 I1pKYTcKa FI B KpacHoRpcKOM Kpae B paROHe r. TypyxaHcKa, Ha

peKe KypeltKe) FI B .lI.pymx MeCTax.

rpactJHT .MRZOK H JlerKO paCCJlaFlBaeTCR Ha TOH'IaRwFle nJlOCKFle '1ewyRKH,
KOTopbIe XopOWO npHCTaIOT K 6YMare, nO'leMY rpactJFlT npHMeHReTCR .lI.JIR
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PHC. 174. H3KOHeq.
HHK HJlH T3K Ha3WBae-

Mall KOpOHK3 allMa3-
Horo 6ypa.



nopOUIOK rpaqIHTa CMeUIHBaeTCH

npeCCYIOTCH naJIO'lKH. YeM MeHblIIe
fJpHrOTOBJleHHH KapaH.lIalIIelt MeJlKHa

C MeJlKHM nOpOUIKOM rJlHHbI, H H3 CMeCH

rJlHHbI, TeM KapaH.lIaUI MHr'le.

XOTH rpa4>HT H MO>KeT ropeTb B '1HCTOM KHCJlOpO.lIe npH CHJlbHOM Ha-

KaJlHBaRHH, HO B B03.lIyxe OH O'leHb O'UlecmoeK. n03TOMY rpa4>HT B CMeCH

C rJlHHOa npl'lMeHHeTCIi .lIJlH H3rOTOBJleHHH THrJIelt, B KOTOpblX Ha 3aBO.ll,aX

nJlaBHT MeTaJIJlbl.

rpa4>HT npOBO.lIHT 3J1eKTpH'IeCKHIt TOK H npHMeHHeTCH .lI,JIH H3rOTOBJIe-

HHH 3JIeKTp0.ll,OB.

HaKoHell, rpa4>HT, CMeUIaHHbllt C MaCJIOM, HBJIHeTCH XOpOUIHM CMa30'lHblM

MaTepHaJIOM. Ero nJIOCKHe '1eUIyItKH JIerKO CKOJIb3HT O.ll,Ha no l.J.pyrolt
H YMeHbUIalOT TpeHHe. TpYU.J.HeCH .lI,epeBHHHble nOBepXHOCTH npOCTO HaTHpalOT

nopOUIKOM rpa4>HTa.

PHI:. 175. C06HpaIlHe 60JlOTHOrO ra3a. PHC. 176. fopeHHe
601l0THoro ra3a.

YrOJIb npeBpaU.J.aeTcH B rpa4>HT npH O'leHb CHJIbHOM HaKaJIHBaHHIl

B 9J1eKTpH'IeCKolt ne'lH. 9THM cnoc06oM rOTOBHTCH H3 KOKca HCKyccTBeHHbllt

rpa4>HT.
4. 60JlOTHbiA ra3. BO.ll,0P0.ll,HbIX coeLlliHeHHIt Yf.llepOLla H3BeCTIIO O'leHb

MHoro - 60JIee 1000. Mbl n03HaKOMHMCH 3lteCb 1IHUIb C O.ll,HHM npe.ll,CTaBH-
TeJIeM yrJIeBOLlOpO.ll,OB

- 60JIOTHblM ra30M, C .lI,PYrHMH >Ke yrJIeBO.ll,0p0.ll,aMH
BCTpeTHMCH B Kypce OpraHH'IeCKolt XHMHH.

npocTeltIIIHIt no COCTa8Y yrJIeBOLlOpOLl- 6o/lOm,Hblu wa, liJIH .AlemaH,

CHi- 06pa3yeTcH npH pa3JIO>KeHHH paCTHTeJIbHbl:JI: H >KHBOTHblX OCTaTKOB

6e3 .lI,ocTyna B03Llyxa.
EOJIOTHbllt ra3 'IaCTO BbI.lI,eJIlieTCH co .lI,Ha 60JIOT H CTOH'IHX BOLl. OH no.ll,-

HHMaeTCH nY3blpHMH, eCJIII nOUIeBeJIHTb HJIHCTOe .lI,HO 03epa naJIKolt HJIH

BeCJIOM. ra3 9TOT MO>KHO aa>Ke'lb, nO.ll,HeCH K nY3blpHM 3a>K>KeHHYIO cnH'IKY.
ra3 BCnbIXHBaeT MaJIO CBeTHU.J.HM nJIaMelieM.

3alta'la. ECIIH BaM CJlY'IHTCJI OblTb JleTOM D MeCTIIOCTH, r.n:e HMeeTC!! CTOIIt/a!!

Bo.n:a, c06epHTe 601l0THbl ra3 B OYTblJIKY. ,[{JI!! 9Toro HanOIlIlHTe 6YTbIJIKY Bo.n:ofi
H nolt BOltofi BCTaBbTeB Hee BOPOHKY. ,[{ep>KMTe 6YTblJIKY C BOpOHKOA KHH3Y OTBep-
CTHeM H, llieBeJlJl naliKofi ltHO 03epa MJlH 601l0Ta, c06Hpa Tera3 D 6YTbIJIKY, KaK no-

Ka3aHO Ha pHC. 175. BblHYB 3aTeM 6YTblJIKY H3 BOltbI, aalKrMTe ra3 H, BIIHBa!l B oj-
TbiJIKY BO.n:y, BblTecIIntire ero H3 6yrblJIKH (pHC. 176).
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B lIaOOpamQPUU 60JlOTHb/1i ra3 MO>KHO nOJlY'IHTb HarpeBaHHeM CMeCH

YKCYCHOHaTpH BO COJIH C ell,KHM HaTpOM (HJlH co CMeCblQ ell,KOro HaTpa
C H3BeCTblO):

Na(HaC202) + NaOH = CHi + Na C03'

MemaH- 6eCUBeTHbItI, He HMelOlUH 3anaxa rOplO'IHtI ra3.

CMeCb MeTaHa C B0311,YXOM Cll/lbHO 83pblsaem.
llJlR OnbITa ra3 c06HpalOT B TOJlCTOCTeHHYIO 6YTblJlI(Y (H3-nOll, JlHr.IOHaD.a)

Hall. 801l,0tl (pHe. 177). 6YTbIJIKY nepell, Onb/TOM I:3MepRIGT H HaJlHBaIOT

B Hee CTOJIbKO BOll,bI, '1T06bI OHa 3aHHMaJla npHMepHO 1/10 '1aCTb. TaKHM 06pa-
30M nocJle BnYCK3HHR B 6YTblJlKY 60JlOTHOrO ra3a nOJlY'IHTCSI eMeCb 1 'I. ra 

3a C 9 'I. B0311,yxa (10% MeraHa), KOTopaSi B3pbIBaeT HaH60Jlee CHJlbHO. 1

EYTbIJIKY 3aKpbIBalOT noli. BOll,Otl np06Koti H 06BepTbiBalOT rrOJlOTeHueM

Ha eJIY'Ialt, eCJIH 6bI 6YTbIJlKY pa30pBaJlo. 3aTeM, OTKpbIB rrp06KY, cetl'lac
)/{e rro.u.HoeSlT oTBepcTHe 6YTblJIKH K OrIllO (pliC. 178). ITpOlICXOll,HT B3pblB.

PHC. 177. HarrOJlHCHHe OOJlOTHblM ra30M

OYTblJiKH.

PHC. 178. B3pbIB OOiloTHoro ra3a.

MeTaH BbI.u.CJlSleTCSI H3 rrJIaCTOD KaMf:HHOrO yrJIII B KaMeHHoyrOJlbHblx

KonRx, rll,e OH HOCHT Ha3BaIme -pyiJHU'tHblU Za3. ITpO.LI.eJlaHHbltI onbiT nOKa-

3bIBaeT, liTO CMeCb MeTaHa C D0311,YXOM npell,CTaBJIReT 60JIbllI)'1O onaCilOCTb.

ITpH 3a>KiiraHHH B KOnRX orHIl JlerKO MO>KeT npOH30lim 83pbl8 p'yiiHII'tHOZO
ZQ3a. OT KOToporo m6HYT COTHH JIlOlI,etl.

OHH rH6HYT He TOJIbKO OT nJIaMeHH B3pbI9a, OT TOro omeHHoro yparaHa

paeKaJleHHbIX ra30B, KOTOpbIti npOHOCHTCR B KonSlX, OT CTpalllHhlX yll,apOB

B3pbIBa, OT n01l,3eMHbIX nO)\{apOB yrJIR II lI,epeBSlHHbIX KpemIeHHtI. HO TaK)\{e

II OT npmICXOltRlUIiX 06BaJlOB H pa3pYllIeHHR Bcex YCTPO CTB pY)lHHKa H,

60JIbille Beero, OT 06pa3YlOlUetiCR npH B3pbIBe OKHCH yrJIepOll,a, KOTopail

paCnOJl3aeTeSl ITO PYll,HHKY H OTpaBJISleT Beex, KTO HaXO)lHTCSI B Henocpe.u.-

CTBeHHOIt 6J1H30CTH OT MeeTa B3pbIBa.
Bo Ii36e)\{aHHe B3pbIBOB CTapalOTCR KaK M.O>KHO nY'IllIe npOBeTpHBaTb

py.u.HHKH npH nOMOlUH CHCTeMbI BeHTHJISIUIIH. ITpH B3pbIBHbIX pa60Tax npH-
MeHSlIOTeSl aHTHrpH3YTHbIe (He BbI3bIBalOlUHe B3pbIBa PYlI,lm'lHOrO ra3a) B3pbIB-
lIaTbiC BellleCTBa, (CTp. 191), npell,ynpe)\{lI,alOT BCSlKYIO B03i\IO)\{HOCTb 33)\{Hra-

I!liSl B pylI,HHKaX orHR HJIH 06pa30BaHHR HCKpbi B 3J1eKTpli'H CKHX YCTpOt:!.-

1 TIpH COJl,ep1KaUHH MeTana MeHbwe 5,5Dfo H OOJibWe 13,5
%

B3pblBa lie rrpoHc-
XOJl,HT.
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t'FBax. JIaMnollKH PY.llOKOnOB cHa6)/(aIOTCR npeD:OXpaHHTeJlbHblMH npHcnoco6-
neHHII.MH, KOTOpble CTpO)/(af;tlUe BOCnpell{aeTCR CHHMaTb.

CaMO COOOlO nOHR!HO, 'ITO 3a)/(HraHHe CnHIIKH, KypeHHe B pyltHHKaX

HBJlRIOTCR CaMblMH TR)/(KHMH npecTynJleHHRMH.
YCTpOf;tCTBO npeiJoxpaHUme/lbHOU pyiJHUltHOU llaMnbl OCHOBaHO Ha CJle.llYIO-

m:eM HBJleHHH.

. Onblm. 3a)/(rIlTe WHPTOBYIO JlaMnOIJKY H onYCTHTe Ila nJlaMR JlaM.

nO'lKH MeltHYIO ceTKY (pHC. 179). nJlaMH He npOXO.llHT CKB03b ceTKY.
3araCiiTe JlaMnO'lKY H nOMeCTHTe ceTKY TaK, 'ITOObl OHa KaCaJlaCb <PH-

THJlR. JlaMnOIJKH. npHOJlH3bTe K ceTKe Halt <pHTl:IJleM 33)/()/(eHHYIO Cm:l'lKY.
CnHpT 3aropaeTCR H3D: ceTKoA (pHC. 180), HO BHH3 ropeHHe He pacnpo.

CTpaHHeTCH. CeTKY MO)/(HO nplinO.llHHTb. nJlaMR HeKOTopoe BpeMR D:ep>KHTCH

HaD: ceTKoA.

ECJlH B nepBOM onblTe (pHC. 179) nOD:HeCTli rOpHll{YIO CnH'IKY K ceTKe

HaJ1 nJlaMeHeM, 'to topeHHe HalJHHaeTCR H HaD: ceTKoA. .

npOD:eJlaHHble OnblTbI nOKa3b!BaIOT, '1TO napb! cnHpTa CBOOO.llHO npoxo-
.!lilT CKB03b ceTKY, nm MR >Ke He npoxoJtHT. OO'bHCHReTCH 3TO TeM, IJTO

.MeOb- XOpOUJ.lIU npo8oiJHUK men-

/la. 1'enJlo OT nJlaMeHH Ob!CTpO OT.

BOD:HTCH ceTKoA BO Bce CTOpOHbl

H OT.llaeTCR OKPY>KalOll{eMY B03-

.!lyxy. TaKHM 06pa30M TeMnepaTY.
pa rOpHll{HX napOB nOHH>KaeTCH

HH)/(e TeMnepaTypbl HX BOCnJlaMeHe-

HUH,H ropeHHe npeKpall{aeTCR.

CeTKa MO>KeT OCTaHOBHTb He

TOJlbKO pacnpOCTpaHeHHe nJiaMeHH,
HO Ii pacnpOCTpaHeHHe B3pblBa

CMeCH roplOlJero ra3a C B03D:Y"
XOM.

Ha 3TOM OCHOB3HO YCTPoACTBO npeD:OXpaHHTeJlbHOA pyiJHUltHO!i llaMnbl,

npli.llYMaHHoA aHrJlHt1CKIIM Y'INlblM .a 9 B Ii (Davy, 1778-1829). JIaMna II.3BH
(pHC. 181) - MaCJlHHaH, rOpHll{aH oe3 CTeKJl3. nJlaMR JlaMnbl oKpY>KeHO

MeD:HOA ceTKolL B3pblB'IaTaR CMeCb, npOXOD:R CKB03b ceTKY B JlaMny, MO)/(eT

.l(aTb BHYTPIi JlaMnbl BcnbllUKY, KOTopaH HapY>KY He pacnpOCTpaHReTCH. Ha

pHC. 182 H300pa>KeHa 60Jlee ycoBeplUeHcTBoBaHHaH JlaMna, cHa6>KeHHaR

CTeKJlOM H nOToMY D:alOll{aR OOJlblUe CBeTa.

Kor.lla B B03.llyxe nOHB.'IHeTCH npHMeCb PYD:HIIIJHOrO ra3a, nJlaMH JlaMnbl

HalJHHaeT ropeTb HepOBHO, KOJleOaTbCR, KonTeTb. ECJlH npHKPYTHTb <pliTHJlb,
TO Ha.ll CBeTHll{liM Ma.'leHbKHM n. aMeHeMJlaMnbl nOHBJlHeTCH rOJly6oe nJlaMH-

"opeo. ". no BeJlH'IHHe opeoJla MO>KHO CYD:HTb 0 CO.llep>KaHHli MeTaHa

8 B03.llyxe (pHC. 183). npH 5,5-6
0/0 MeTaHa BHYTPH JlaMnbl npOHCXO.llHT

B3pblB CMeCH, H JlaMna raCHeT.

3aMeTHB, 'ITO KOJlH'IeCTBO PY.llHHIJHOrO ra'3a BeJlHKO, pa601JHt1 OCTaHaBJlH-

BaeT paOOTY Ii cnelUliT COOOll{HTb 0 He06xo.ll"MOCTH YCHJlHTb BeHTH. Hl.lHIO.
JIaMna BbI.llaeTCH paOO'leMY nepe.ll cnYCKOM B lUaXTY 3a'K>KeHHaH " 3a.

nepTaH KJlIOIJOM, 'ITOObl ee HeJlb3H 6blJlO B lUaXTe OTl<PblTb.

CYU{eCTByeT ell{e HeCKOJlbKO CHCTeM 60Jlee YCOBepllleHCTBOBaHHblx JlaMJ1,
Ha KOTOpb!X Mbl OCTaHaBJlHBaTbCH He 6Y.lleM.

PHC. 179. PHC. 180.

OnbiTbi C MeltllOH: ceTKotl:.
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Cne.n.yeT ell\e ynoMIIHYTL, 'ITO Memafl npe.n.CTaBJIlieT rJlaBHYIO COCTaBHYIG
lfaCTL eCmeCmBeflflblX ZOplO'tUX Za30B, Bbl.n.eJllllOll\HXCIi H3 3eMJlH B HeqJTeHOC-
flUX MeCTHOCTIiX H B .n.pymx MeCTax.

5. OKHCD yrJlepoJJ.a. 113 coe.n.HHeHI1fi yrJlepo.n.a C KHCJlOpO.n.OM MLI

4>CT8HOBHMCII H8 Y>Ke OT'IaCTH H3BeCTHLIX HaM - OKHCH yrJlepo.n.8 CO
H yrJleKHcJlOM ra3e CO2 ,

OKHCb yrJlepo.n.8 - 6eClI.BeTHblfi, He HMelOll\Hfi aanaxa ra3, O'IeHb MaJlO

paCTBOpHMLlfi B Bo.n.e. C Bo.n.ofi He coe.n.HHlleTCIi " He IIBJllleTCIi 8HrH.n.pH.n.OM
KHCJlOTbl. OKHCb yrJlepo.n.a - fleco/leo6pa3YIOUJ,uii OKHCeJl.

OKHCb yrJlepo.n.8 O'IeHb onaCflblii no, .n.efiCTBYlOll\Hfi Henocpe.n.CTBeHHO
ua HepBHYIO CHCTeMY 'IeJJOBeKa. KpOMe Toro, OKHCb yrJlepo.n.a BCTynaeT

PHC. 181.
JIaMna ,U,9BH.

PHC. 182. YcoBep-
weHCTBOBaHHali

pyltnH'IHali JlaMna.

2% 4%, 5':

PHC. 183. Ope0Jlbl Halt nJlaMeHeM PYP:HHq-

HOM naMnbl npH pa3nH'IHblX KOJlH'IeCTBaX

pyltHH'IHOro ra3a B B03ltyxe.

B Coe.n.HHeHlie C reMorJl06HHOM, BXO.n.IIIl\HM B COCTaB KpaCHbiX llIapI1K()B KpOBH.

POJIb reMOf.l106HHa B >KH3He.n.eIlTeJlbHOCTH opraHH3Ma 3aKJlIOQaeTCII B TOM, '1TO

OH nepeHOCHT KHcnopo.n. OT JIerKHX K JI.pyrHM opraHaM H TKaHIiM opraHH3Ma.

reMorJlo6HH o6pa3yeT B .'lerKHX HenpO'lHOe COe.n:HHeHHe C KHCJlOpO.n.OM, KO-.

Topoe pa3HOCHTCli KpOBblO no BceM '1aCTIiM TeJla. Coe.n:liHeHHe nOCTeneHHO

pa3JIaraeTCII, reMorJl06HH CHOBa nOCTynaeT B JlerKHe, r.n:e onllTb coe.n.HHlleTCIi

C KHCJIOpO.n:OM, H T. .11..

Coe.n:HHHBllIHCb C OKHCblO yrJlepo.n:a, reMor.'lo6HH Y>Ke TepReT cnoco6HOCTb

COe.ll.HHRTbCII C KHCJlOpO.ll.OM. TIOJlY'lHBllleeCII coe.n:HHeHlie pa3J1araeTCfi O'leHb

Me.ll.JleHHO, H, eCJlH He npHHRTbI BO-BpeMII Mepbl, OTpaBHBllIlifiCR OKHCblO yr.'le-

pO.ll.a '1eJlOBeK YMHpaeT KaK 6bI OT Y.ll.YllIeHHR. OTpaBHBllIeroCR npe>K.lI.e Bcero

Heo6xo.ll.HMO BbIHeCTH Ha '1HCTbIfi B03.l1.YX (He Ha XOJlO.ll.). l{HOr.ll.a npHXO.ll.HTCII

npH6eraTb K HCKYCCTBeHHOMY .lI.blXaHHIO, B.lI.bIXaHHIO KHCJlOpOJI.a, nOKa OKHCb

yrJlepO.ll.a nOCTeneHHO He BbI.lI.eJlHTCII "3 opraHH3Ma.

B03P:YX, coltepJKalll.HM 0,06°/8 no 06'LeMY OKHCH yrnepop:a, YJKe IIltODHT. Co-

Aep1KaHHe B B03JIyxe OKOJlO 0,09% OKHCH yrJlepolta Bhl3h1SaeT roJlOBHj'/O 60Jlb
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H TOWHOTY. npH 0,15% B03ltyX yme OnaCellltJlII )KH3HII. npH 1&/0 MomHO n KOpOTKOC

BpeMIl oTpaBHTbclI HacMepTb.

Pa60Ta C OKHCblO yrJlepo.n;a B Jla60paTopHII B03MO)KHa TOJlbKO B TOM

cnY'lae, eCJIH HMeeTCR xopoUlufi 8blmllJICHOa UlKatft.
OKHCb yrJlepo.n;a ropHT rOJIy6bIM nJiaMeHeM, C BbI.n;eJleHHeM 3Ha'lHTe,lbHOro

KOJlH'IeCTBa Tenna:

2CO+ 0;a=2CO;a + 136 KKa./l.

n03TOMY co.n;ep)Ka!l{He OKHCb yrJlepo.n;a ra3b1, KaK reHepaTopHbIA ra3,
npliMeHRIOTCR B Ka'leCTBe TOnJlHBa.

HanoMHHM, '1TO B za30zeHepamope (pHC. 76, CTp. 80) '1epe3 60JlbwoA
CJloA HaKaJleHHOrO KOKCa npOltYBaeTCR CHH3Y BBepx B03.n;yX. npH ropeHHli
KOKca BHH3Y 06pa3yeTcR yrJleKHcJlbIA ra3, KOTOpblA B BblWeJle)Ka!l{HX CJlORX

BCTynaeT B peaKUHIO C CHJlbHO HaKaJleH-

HbIM KOKCOM H o6pa3yeT OKHCb yrJlepo.n;a:

CO2 +C=2CO.

CMeCb OKHCH yrJlepo.n;a C a30TOM B03-

.n;yxa H He60JlbWHM KOJlH'IeCTBOM yrJleKHC-

Jloro ra3a HOCHT Ha3BaHHe zeH.epamOpHOZO
Za3a. reHepaTopHblA ra3 HanpaBJIReTCR no

Tpy6aM B ne'lH, r.n;e C}I{HraeTCR.

reHepaTopHblA ra3 npHMeHReTCR TaM,

r.n;e HY)KHO CHJlbHOe H paBHOMepHoe Harpe- PHC. 184. nOJlyqellHe BOltllllOrO
BaHHe: npH BapKe CTeKJla, npH nepepa- ra3a.

60TKe '1yrYHa Ha CTaJib H T. n.

ECJlH B ra30reHepaTop C CHJlbHO HaKaJleHHblM KOKCOM BMeCTO B03.n;yxa

BltYBaTb napbl BO.n;bI, TO nOJlY'laeTCR CMeCb OKHCH yrJlepo.n;a C BO.n;OPO.n;OM-
800llHOii zaa:

C+HilO=CO+HiI .

PeaKUHIO Me}l{.n;y HaKaJleHHblM yr.lJeM H Bo.n;oA MO}l{HO Ha6J1IO.n;aTb Ha cJle.

.n;YlOweM onbITe. B np06HpKY, HanOJlHeHHYIO BO.n;OIt H onpOKHHYTYIO B '1aw-

KY C Bo.n;oA, BCTaBJIRIOT no.n; BOltoA BOpOHO'lKY. 3aTeM no.n; BOpOHO'lKY
no.n;Bo.n;RT paCKaneHHbIA B }I{apOBHe HJlH B3RTbiA H3 TOnR!l{eltcR ne'lHyroJib

(pHC. 184). OT yrJlR B np06HpKY no.n;HHMaeTCR HeCKOJlbKO nY3b1pbKOB ra3a.

ECJIH nOBTopHTb onbiT MHOrO pa3, TO MO}l{HO co6paTb HeCKOJlbKO Ky6H'Ie-
CKHX caHTHMeTpOB ra3a.

Eho - BO.n;RHOA ra3. npH no.n;}I{HraHHH ero nOJlY'laeTCR rOJly6oBaToe UJiaMR.

Bo.n;RHolt ra3 COCTOHT H3 08YX ZOplO'tUX za308, Tor.n;a KaK reHepaTOp-
HbIA ra3 co.n;ep}l{HT 3Ha'lHTeJlbHYIO npHMeCb HerOplO'IerO a30Ta. n03TOMY BO-

.n;RHOA ra3 .n;aeT npH cropaHHH ropa3.n;o 60JlbWe TenJIa, '1eM reHepaTopHbllt,
HJIB, KaK ero HHor.n;a Ha3bIBalOT, "B03.n;YWHblA" ra3.

1 .u3 reHepaTopHoro ra3a ltaeT npH cropaHHH lOoo-llOO ««all, 1 ,M3 BO.IUI-
Horo raaa - OKOJlO 3000 ««all renJla.

Ho BO.n;RHOIt ra3 HeJIb3R nOJlY'laTb H3 ra30reHepaTOpa HenpepblBHo. PeaK-

IJ.HR Me}l{.n;y yrJleM H napaMH BO.n;bI- 3HOOmep.Mu'teCKall (CTp. 203), T. e.

H)teT C nOrJlO!l{eHHeM TenJla:

C+HilO+28 KKall=CO+Hi!'
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TI03TOMY, nocJle HeOOJlblllOrO nepHO.D.a BltYBaHiUl napOB BO.D.bT, Heooxo-

,IlliMO npO.D.YBaTb IJepe3 ra30reHepaTOp B03.D.YX, nOKa KOKC onHTb He paCKa-

JlHTCH; 3aTeM CHOBa B.D.YBaeTCH nap H T. .D.. OOblKliOBeHHO paOOTalOT napaJl-
JleJlbHO HeCKOJlbKO ra30reHepaTopOB, .D.alOllI.HX BMeCTe HenpepbTBHblft TOK

ra3a.

MO>KHO no.'IYIJaTL TaK>Ke C.MeUla1iHblU, HJlH nO/lY8oiJJ:lHOU 2a3, B.D.YBaSi
B ra30reHepaTOp O.D.HOBpeMeHHO H B03.D.YX H napbl BO.D.bl B TaKOM KOJlHIJe-

CTBe, IJTOObI, He CJlHIlIKOM nOHH>KaTb TeMnepaTYPY yrJlSl.
OKHCb yrJlepO.D.a CO.D.ep>KHTCH B CBeTHJlbHOM ra3e, B KOJlOIllHHKOBblX ra3ax

,IlOMeHHblX TleIJe!:!.

OKHCb yr.'IepO.D.a B HaCTOHllI.ee BpeMH IlIHpOKO npllMeHHeTCSI He TOJlbKO

KaK mOn/lll80, HO H KaK nO/lynpoiJYKm .D..1S1 i:IeKOTOpbIX npOH3BO.D.CTB, HanpK.

Mep QJocreHa (CM. HH>Ke), MeTHJlOBOrO CnHpTa H .D.PYrHX cnHpTQ . TIpH-
nOMHliM TaK>Ke npliMeHCHHe B03.D.YWHoro It BO.ll.HHOrO ra30R npH ClfHTe3e

aMMHaKa (CTp. 196).
Hepe.D.Ko oblBalOT c.'IYIJaH oTpaB.1eHHH OKHCblO yrJlepo.D.a npH YTeIJI<e

ra30B 1f3 TPYO H ra3ro.1b.D.epOB, npH peMoHTe ra3rOJlb.D.epOB H .ll.PYrHX npH-
60pOB oe3 .D.OCTaTOIJHOrO npe.ll.BaplfTeJlbHOrO npoBeTpHBaHHH H T. .D..

KpoMe TOro, OKHCb yrJlepo.D.a oopa3yeTcH B iJ8u2ame/lRX 81iympe1iHe20

C20pa1iUIl, nOIJeMY Hao.11O.n.aIOTcSI cJlYIJaH oTpaB.1eHHSI OKHCblO yrJlepo.D.a

B nJloxo npoBeTpHBaeMbix rapa>Kax. TIpH 83pbt8aX pyiJ1iUtt1ibtX 2a308 B Ka-

MeHHoyroJlbHblX KonHX TaK>Ke o6pa3yeTcH OKHCb yr.1epO.D.a, IJTO BJleIJeT Maceo-

Bble OTpaBJleHHH pY.II.OKOnoB. OKHCblO yrJlepo.D.a MorYT OTpaBJlHTbCH nO>Kap-
Hble, TaK KaK npu nO:JICapax B .D.bIMe BCer.D.a cO.D.ep>KaTCH 3HaIJHTeJlbHble

KO.'IHIJeCTBa OKliCH yrJlepo.D.a. HaKoHeu, OKHCb yr.1epO.D.a oopa3yeTcSI npH

B3pbIBax Oe3.D.hIMHOrO nopoxa H .D.PYrHX 83pbl8'tamblx 8elll,eC7n8.
Bce 3TO HeOOXO.ll.HMO HMeTb B BH.II.Y .D.JlH Toro, IJTOObl, C O.ll.HOtt CTOpOHbI,

He .D.OnYCKaTb BbI.D.eJleHltH CO (BHHMaTeJlbHOe OTHoweHHe KO BceM YCT3HOB-
KaM, r.D.e HMeeTCSI OKHCb yrJlepO.D.a, xopowaH BeHTliJlHUIIH, CBoeBpeMeHHbltt
peMOHT) H, C .D.pyrott CTOpOHbl, .D.JlH Toro IJTOObI npe.D.OTBpanlTb B03MO>KHOCTb

OTpaBJleHHH B Tex c.'IYIJaHX, I<or.ll.a HeIl30e>KHO npHXO.D.IITCH .D.hIWaTb CO.D.ep-

>Kalll.HM OKHCb yrJlepO.D.a B03.D.YXOM, KaK "PH BHe3anHOM Bbl.D.eJleHHH OKliCII

yrJlepO.D.a B nOMeUleHHH, B PY.D.HHKaX noc.TIe B3phIBOB, Ha nO>Kapax H T. n.

BBH.II.Y TOro, liTO OKHCb yrJlepOJla HB.1HeTCH OKHC.TIOM HeeOJleOOpa3YIOlll.IIM,
MaJlO .D.CHTeJlbHbIM XHMHIJeCKH H mloxo a.D.COpoHpyeMhIM yr.TIeM, .D.O,1rOe BpeM5I

He Y.D.aBaJlOCb Hat1Tli nO.D.XO.D.HllI.erO MaTepHaJla .D.Jl5I npOTHBOra3a, KOTOpbIIt
npe.D.OXpaHHJI ObI OT OTpaBJleHHH OKliCblO yrJlepo.ll.a. Ho B KOHue KOHllOB Y.D.a-
.TIOCb BOCnOJlb30BaTbCSI cnoco6HOCTbIO OKHCH yrJlcpO.ll.a COe.D.HHHTbCSI C KHCJlO-

pO.D.OM, YCKOPHSI 3TY peaKUHIO, Kpat1He Me.n.JleHHO H.D.YllI.YIO npH OObIKHO-
oeHHolt TeMnepaType, npH nOMOlll.li KaTaJlH3aTopOB. B KaIJeCTBe KaTaJlll3aTOpa

npHMeHHeTCH npH.D.YMaHHaSi B CIliA CJlO>KHaH CMeCb OKliCJlOB, H3BeCTHaSi

no.D. Ha3BaHHeM 20nKa/lllm.
t TIpOXO.D.SI IJepe3 npoTHBora3, OKHCb yrJlepo.D.a

OKllC/lRemCR KHC.TIOpO.D.OM B03.n.yxa B yr,1eKHcJlbIIt ra3, KOTOpbIIt JlerKO norJlo-

THTb llI.eJlO'!bIO:
2KOH+ CO2

= K2CO" + H20.

OKHCb yrJlepo.D.a MO>KeT Coe.llHHHTbCH C XJlOpOM, o6pa3YSl £}JocreH COCI2 :

CO + Cl2
= COCI;!.

1 AnaJlH3 rOnKaJlHTa p'aeT 20% lt0YOKHCH MapraHua, 30% OKHCH Me.ll.H, 15%
OKHCH K06aJlhT3, 5% OKHCH cepe6pa H 30% HHp.HlpepeHTHblx npHMeceH.
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9Ta peaKIJ.MH XOpOWO MAeT Ha COJIHelJHOM CBeTY, oTKy.n;a H rrpOHCXO.n;HT
Ha6BaHHe "iPocreH", lJTO 3HalJHT "CBeTopom.n;eHHbIti".

B TeXHHKe, rrpH rrOJIYlJeHHH iPocreHa, rrOJIb3YIOTCH KaTaJIH3aTOpOM-
aKTHBHpOBaHHblM yrJIeM.

<PocreH - 6eCIJ.BeTHblti ra3 co cBoe06pa3HbIM HenpHHTHbiM 3arraXOM, Harro-

MHHalOllI.HM 3anax rHHJlOrO ceHa, B 3,3 pa3a THmeJIee B03.n;yxa. <PocreH
HHme + 8° npeBpalll.aeTCH B mH.n;KOCTb.

<PocreH 06JIa.n;aeT CU/lbHbt.MU yiJywalOUI,u.Mu c8oiicm8a.Mll. OH, KaK H XJlOp,

rropamaeT .n;blxaTeJlbHble rrYTH H CJIH3HCTble 060JIOlJKH rJIa3, Hoca H ropJIa,

HO, KpOMe TOro, elll.e H H.n;OBHT. LletiCTBHe iPocreHa BHalJa.iJe CXO.n;HO C .n;eti-

CTBHeM XJIopa. TIpH B.n;bIxaHHH iPocreHa HalJHHaeTCH CHJIbHblR KaWeJIb, CJle30-

TelJeHHe, CJIIOHOTelJeHHe H T. rr. Ho KaK TOJIbKO OTpaBJIeHHbllt iPocreHoM
nOna.ll.aeT Ha lJHCTblti B03.11.YX, Bce 60JIe3HeHHbie CHMnTOMbl rrpOXO.ll.HT, H y 60JIb-

HOro rrOHBJIHeTCH OWH60lJHOe y6em.ll.eHHe B TOM, lJTO BCHKaH onaCHOCTb

MHHOBaJia. O.ll.HaKO nocJle 12 - 24 lJaCOB HalJHHalOTCH BHOBb 60Jle3HeHHble

HBJIeHliH, H B pe3YJIbTaTe MomeT Hacryl1.HTb CMepTb.

TIpH rrpO.ll.OJImliTeJIbHOM B.II.blXaHHH .ll.ame He60JIbWHX KO.1JlilJeCTB iPocreHa
OH KaK 6b1 HaKOrrJIHeTCH B opraHH3Me, nOKa He nOHB!lTCH rrpH3HaKH cepbe3-
Horo OTpaBJIeHH!I.

3TH "KOBapHble" CBottcTBa iPocreHa .ll.eJIalOT ero lJpe3BbIlJatiHO orraCHbIM

OTpaBJIHlOllI.HM Belll.eCTBOM. OH npHMeHH.1CH B KalJeCTBe OB BO BpeMH HMne-

pHaJIHCTlilJeCKott BOttHbl.

B MHpHOti mH3HH iPocreH HrpaeT BamHYIO pOJIb B KpaCOlJHolt npOMblW-
JleHHOCTH, TaK KaK CJIymHT O.ll.HHM H3 MaTepliaJIOB .ll.JI!I iPa6pHKaIJ.HH 06WHP-
Horo KJIaCCa aHHJlHHOBblX KpaCnTeJIett.

<PocreH npHMeHHeTCH TaKme .ll.JlH 60pb6bI C HeKOTopbIMH BH.II.aMH BpeltH-
TeJIeti CeJlbCKOrO X03HticTBa.

6. YrJleKHCJlblA ra3. YrJIeKHCJlblti ra3, KaK Mbi yme 3HaeM, 06pa3yeTcH
npH ropeHHH yrJIH HJlH OpraHHlJeCKHX COe.ll.HHeHllti B KHCJlOpO.ll.e H B B03-

.ll.yxe. TIpH 3TOM yrJleKHCJIbItt ra3 rrOJIYlJaeTC!I CMewaHHbIM C H36bITKOM

KHCJIOpO.ll.a HJlII C ra3aMH B03.11.yxa.
LlJIH rrOJlYlJeHIIH 60Jlee HJIH MeHee lJHCTOrO yrJIeKHCJIOrO ra3a B Jla6opa-

TOpHHX lJalll.e Beero rrOJIb3Y10TCH peaKLLHeti Mem.ll.Y yr.1eKaJIbLLHeBoti COJIblO

CaCOa
H COJI!lHOti KHCJIOTOti.

B KalJeCTBe yrJleKaJlbLLHeBoti COJIH 6epYT 06b1KHOBeHHO .Mpa.MOp.
PeaKIJ.HIO rrOJlYlJeHH!I CO2

Mbi MomeM H306pa3liTb B BH.II.e .ll.BYX nocJle-

.ll.OBaTeJlbHO npOHCXO.ll.!lIlI.HX peaKIJ.Hti. CHalJaJla rrpOHCXO.ll.HT peaKIJ.H!I 06MeHa

H nOJlYlJaeTC!I yroJlbHa!l KHCJlOTa H2COa :

CaCOa + 2HCl= CaC12 + H2C03 ,

HO YZO/lbHaJl KUC/lOma, nO.ll.06HO cepHHCToti KHCJlOTe H2SOa ,
- Belll.eCTBO

BeCbMa HenpO'tHoe H B YCJlOBH!lX OrrbITa pa3J1araeTC!I Ha H20 H CO2 :

H2COa= H20 + CO2 ,

06a paBeHCTBa BMeCTe .ll.aIOT:

CaCOa + 2HCl = CaC12 + H20 + CO2 ,

PeaKIJ.H!I H.II.eT OlJeHb JIerKO npH 06b1KHOBeHHott TeMrrepaType. LlJl!l rroJlY-
lJeHH!I CO2 n03TOMY rrpHMeH!lIOTC!I Te me caMbie rr.pHoopbl, lJTO H .D;JI!I rroJlY-

'IeHH!I BO.D;OpO.ll.a.
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Y rJleKHCJlbIA, ras mR:JfCe/lee B03iJyxa. n03TOMY ero MO)f(HO c06HpaTb no

cnoc06y BbiTeCHeHHSI B03J1.yxa.

. Onblm /. C06epHTe npH6op'lHK, KaK Ha pHC. 185. B npH6op'lHK
nOMeCTHTe KYCO'lKH MpaMopa H npHJleATe pa36aBJleHHOA COJlSlHoR KHCJlOTbI.

npH nOMOlllH 3a)f()f(eHHOA JlY'IHHKH HcnbITbIBaATe, HanOJ1HHJlaCb JlH 6aHO'lKa

yrJleKHCJlbIM ra30M.

KorJl.a 6aHO'lKa HanOJlHHTCSI,
CHJlbHO BTSlHHTe B ce6S1 yrJle-

KHCJlbIR ras HOCOM. Bbl y6eJl.H-
TeCb, 'ITO yrJleKHcJlbIA ra3 HMeeT

HeKOTOpbJA 3anax. OH, KaK ro-

BOpSlT, n6beT B HOC". Eho TaKoe

H<e OlllYllleHHe, KaK OT JlHMOHa.D:a.

BCOCHTe HeMHOrO yrJleKHc-
Jloro raaa B pOT 'Iepea onYllleH-

HYIO B 6aHO'lKY C ra30M CTeKJlSlH-

HYIO Tpy6KY.YrJleKHCJlbIA raa,HJlH,

BepHee, 06pa3YlOlllaSiCSI npH pac-

TBopeHHH ero B CJlIOHe yroJlbHaSi

KHCJlOTa, HMeeT KHCJlOBaTbiA BKYC.
HanOJlHHTe 6aHO'lKY yrJleKHCJlbIM ra30M H, OCTOpO>KHO HaKJlOHHB ee HaJi.

.npyroA 6aHO'lKOA, nepeJleATe B Hee, yrJleKHCJlbJA raa (pHC. 186). 3aKpbIB
BT0P.YIO 6aHo'lKY Jla.D:OHblO, y6e.nHTecb npH nOMOlllH ropSlllleA JlY'lHHKH, 'ITO

B nepBoA t5aHO'lKe yrJleKHcJloro raaa He OCTaJlOCb. 3aTeM HcnblTaATe ra3
BO BTOpoA 6aHO'lKe -JlY'lHHKa raCHeT, a npHJlHTaSI Ha-

BeCTKOBaSi Bo.na MYTHeeT. .

PHC. 185. HanOJlHeHHe

C5aHKH yrneKHcllbiM ra-

30M.

PHC. 186. nepeJlH-
BaHHe yrJleKHcJloro

ra3a.

YrJleKHCJlbIA ra3 npHMep loB nOJITopa pa3a TSlH<eJlee

B03J1.yxa.

1 .It B03ltyxa npH HOpMaJlbHblX YCJlOBHHX BeCHT OKOJlO 1,3 Z,
1 .It yrJleKHcnoro ra3a - OKOJlO 2 Z.

-:..-::.-:.-

YrJleKHCJlblA raa Jl.OBOJlbHO XOpOlliO paCTBOpSleTCSI B

BOJl.e.

. Onblm 2. HanOJlHHTe 6aHo'lKY yrJleKHcJlbIM ra30M.

BJleATe B Hee .no l/S BOJl.bI H, nJIOTHO 3aKpbIB JlaJl.OHblO

(pHC. 187), CHJlbHO Bst5oJITaATe.

YrJleKHCJlblA ra3 paCTBOpSleTCSI B BOJl.e, Jl.aBJleHHe B 6aHO'lKe nOHH>KaeTCSI,
H Jl.aBJleHHeM aTMoc4>epbl 6aHO'lKa npHJl.aBJlHBaeTCSI K JlaJl.OHH -

n npHCaCbJ-
BaeTCH" .

B OJl.HOM 06'beMe BOJl.bJ npH KOMHaTHoA TeMnepaType paCTBopSleTcSI OKOJlO

OJl.HOro 06'beMa yrJleKHCJ10rO ra3a.

BJleATe B 6aHO'lKY, B KOTOpoA HaXOJl.HTCSI nOJlY'IeHHblR BaMH paCTBOp

yrJleKHCJloro ra3a B BOJl.e, HeMHOrO 4>HOJleTOBOro paCTBopa JlaKMyca H

Bs60JlTaf;!Te - JlaKMYC KpaCHeeT.
HanHllIHTe paBeHCTBO peaKLlHH COeJl.HHeHHSI yrJleKHcJloro ra3a C BOJl.oA. .

PHC. 187. PacTBo-

pHMOCTb yrneKHc-
.IIoro ra3a B Bolte.

YrJleKHCJlbJA ra3 MO)f(HO npH OObIKHOBeHHoA TeMnepaType npeBpaTHTb
B :JIClliJKocmb, no.nBepruYB ero .llaBJleHHIO OKOJlO 60 aTMoc4>ep. C>KHH<eHHblA

yrJleKHCJlblR ra3 xpaHHTcSI B CTaJlbHblX 6aJlJlOHax.
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no CBOHM XHMH'IeCKHM cBoAcTBaM yrneKHcnblll raa RBJJRCTCR QN UapU-
(JOM yrOJJbHOA KHenOTbJ. OH npe.n:eTaBJJReT c06010 BeIneeTBO npOtlHoe. n03TOMY
06b1'1Hble roplO'lHe BeIneCTBa raCHYT B yrneKHCJJOM raae.

YrJJeKHenblA raa He RBJJReTeR R.n:OM, HO ero HeJJbaR HaaBaTb BeIneCTBOM

COBepweHHO 6eaBpe.n:HblM. npH B.n:bJXaHHH aH8'1HTeJJbHbIX KOJJH'IeCTB yrJleKH-

CJIoro raaa aaMe'laeTCR rOJJOBOKpY>KeHHe, CTeCHeHHe B rpy.n:H, WYM B ywax,
COHnHBOCTb.

npH 60JlbWOM co.n:ep>KaHHH yrJJeKHCJJOrO raaa B Boa.n:yxe
- CBbJWe

20% - '1eJlOBeK Ha'lHHaeT aa.n:blxaTbCR BCJle.n:CTBHe He.n:OCTaTKa KHCJJOpO.n:a.

lIacTo Ha6J1IO.n:aIOTcR CJJY'laH CMepTH OT yrJJeKHCJlOro raaa, Kor.n:a JlIO.n:H

cnycKalOTcR 6ea npe.n:ocTOpO>KHOCTeA B JlIOKH, no.n:BaJJbI, RMbI, KOJJO.n:'-lbl,

r.n:e BCJJe.n:CTBHe rHHeHHR H .n:pyrHx npH'IHH CKOnJJReTCR yrJleKHcJlblA raa.

npe>K.n:e '1eM cnycKaTbcR B no.n:06HbJe MeCTa, He06xo.n:HMO CHa'laJla onycTHTb

TYlta Ha BepeoKe 4>oHapb C ropRIneA cBe'loA H, eCJlH CBe'la raCHeT, HH B KoeM

cJlY'lae He cnYCKaTbCR 6ea npe.n:oapHTeJlbHOrO npooeTpHoaHHR.
YrJleKHCJlblA raa MO>KeT 6b1Tb nOJlY'leH AeAcTBHeM KHCJlOT Ha paaJlH'IHble

COJIH yroJlbHoA KHCJlOTbI.

. Onblm 3. HacblnbTe B np06HpKH no HecKoJlbKY KpynHHoK CO.n:bI

Na'iCOa' nOTawa K'iCOa' yrJleMarHHeBoA COJIH MgCOa. B o.n:HY np06HpKY
nOJlO>KHTe KYCO'leK Mpalllopa (HaBecTHRKa HJlH MeJia) CaCOa.

npHJleATe BO Bce np06HpKH cepHoA KHCJlOTbJ (1 : 5). Ha6J1IOAaATe npo-
Hcxo.n:RInee BcneHHBaHHe.

06paTHTe BHHMaHHe Ha TO, '1TO Me>K,ll.y MpaMopOM H cepHoA KHCJlO'roA

peaK'-lHR H.neT TOJlbKO B nepBblA MOMeHT, a aaTeM 6b1CTpO npeKpaInaeTCR.
HanHwHTe paBeHeTBa npoHCXOARInHX peaK'-lHA. .

PeaK1l.HII Me>K,ll.y MpaMopoM H cepHoA KHCJlOTOA 6b1CTpO npeKpaInaeTCSI
BCJle.n:CTBHe 06paaOBaHHR Ha nOBepxHocTH MpaMopa MaJlOpaCTBopHMOA cepHo-
K8Jlb'-lHeBOA COJIH (rHnca), KOTopaR npenRTcTByeT AaJlbHeAweMY AeAcTBHIO
KHeJlOTbI.

YrneKHCJlblA raa nOJlY'laeTCSI TaK>Ke npH NQl&allUSaNUU Hel&omOpblX COlleu

Y OllbHOUI&UCIIombl. Cnoc06HoCTbIO cOJleA yroJlbHoA KHCJlOTbJ paaJlaraTbCSI

npH HarpeBaHHlf nOJibaYIOTcSI Ha npaKTHKe KaK .n:nR nOJlY'leHHSI yrneKHCJIOrO
raaa, TaK H AnSI nOJlY'leHHSI OKHCJlOB COOTBeTCTBYIOInHX MeTaJlJlOB, HanpHMep,

npH BbI>KHraHHH HaBeCTH CaO Ha HaBeCTHRKa "JiH MpaMopa:

CaCOa
= CaO + CO2,

B npHpOAe yrJleKHCJIbJli raa o6paayeTcSI npH ropeHHH, rHHeHRH, .n:blxa-

HIIH, 6pO>KeHHH. YrJleKHCJlbJA raa BbI.n:eJlReTCSI Bo.n:oA MHorHX UCmOltNllI&08,

KaK, HanpHMep, HapaaH B KIICJlOBo.n:cKe Ha KaBKaae; OH BbI.n:eJlReTCR Ha

TpeInHH B aeMHoA Kope B BYJlKaHHlJeCKHX MeCTHOCTRX, npH HaBep>KeHHRX

BYJlKaHoB.
06Inee KOJlH'IeCTBO yrJleKHcJloro raaa, BbI.n:eJlRIOInerOCR npH Bcex YKaa8H-

HbiX npO'-leCcax,- rpOMa.nHo. Me>K.n:y TeM, co.n:ep>KaHHe yrJleKHcJloro raaa

B BoaAyxe OCTaeTCR 60Jlee HJlH MeHee nOCTORHHblM- 0,03-0,04% no

06 eMY. aTO 06DRCHReTCR TeM, '1TO B npHpOAe OAHOBpeMeHHO npOTeKalOT

npO'-leCCbI, npH KOTOpblX yrJleKHCJlbJA raa y.n:aJlReTCR Ha aTMoc4>epbl.
l1a Kypca 60TaHHKU HaBeCTHO, '1TO yrJleKHcJlbllt raa CJlY>KHT AJlR nama-

HUll pacmtltau.
229



YrJleKHCJIblil: ra3 npHHHMaeT TaK}I{e Y'IaCTHe B ,,8b/.8empll8aHUU
u

ZOpHbtX
nopoo, nepeBO RCOe HHeHHRKpeMHHR B COJIH yrOJIbHoil: KHCJIOT , B M -
naeMble BO.llOil:.

HaKOHetl., '1aCTb yrJIeKHCJIOrO ra3a nOZ/lOUl,aemcll ldopcKoii Boooii II

MHKpOCKOnH'IeCKHMII BO OpOCJIRMII OKeaHa.

Dpoll.ecc , npll KOTOpbIX BbI eJIReTCR H nOrJIOlll.aeTCR yrJIeKHCJI iI: ra3,
ypaBlIOBeWHBalOT .llpyr  pyra,nO'leMY KO.IJH'IeCTBO yrJIeKHCJIOrO ra3a B aTMO-

ccpepe II OCTaeTCR 60.lJce HJIH Me-

Hee nOCTORHHblM.

7.npHMeHeHHHyrneKHcnoro
ra3a. YrJIeKIICJIbliI: ra3 HMeeT MHO-

rO'lHCJIeHHbIe npHMeHCHIIR.
KaK ra3, He nO.lJ..Qep}l{HBalOllI.lli1:

ropeHHR 06b1'1HbIX rOplO'IHX Be-

llI.eCTB, yrJIeKHCJIbliI: ra3 npHMe-

HReTCR OAR myweHllR nO:JICapOB,
oc06eHHO, KOrlta 3aropalOTCR TaKHe

Belll.eCTBa, KOTopbIe BO.llOil: 3aJIHBaTb

HeJIb3R:HecpTb,KepOCHH,6eH3HH.3TH
Belll.eCTBa JIer'le BO  II npll 3aJIII-

BaHHH BO Oil: BcnJI BaIOTHa ee no-

BepXHOCTb II npO.ll.OJI)\(aIOT ropeTb

(CM. CTp. 71).

PHC. 188. Hanonne-
IIHe yrlleKHclibiM ra-

30M 6aHKH.

PHC. 189. TyweHHe
yrneKHcJlbIM raaOM

roplllll.ero 6eH3HHa.

. Onbtm. Donp06yil:Te 3araCHTb yrJIeKHCJIbIM ra301lI rOpRllI.HiI: 6eH3HH.
HanOJIHHTC yrJleKHc.lJblM ra30M 60JIbWYlO 6aHKY  JIRBapeHbR,  epeBRH-

HYIO HJlIi KapToHHYIO Kopo6KY II T. n. (pIIC. 188). HaJIeil:Tc B CTaKaH IIJIH,

JIY1Jwe, B }l{ecTRHYIO Kop06KY H3-nO.ll KOHcepBOB H T. n. He-

IIIH0ro 6eH311Ha H 3a}l{rHTe. Donp06yil:Te noraCHTb 6eH3HH.
BJIHBaR B 6aHKY BOlty. EeH3HH He raCHeT. DO HeCHTeK ro-

pRllI.eMY 6eH3HHY 6aHKY C yrJIeKHCJIblM ra30M II 6bICTpO onpo-
KHHbTe ee Ha.ll rOpRllI.HM 6etl3HHOM (pHC. 189). EeH3HH cpa3Y
}l{e raCHCT.

ECJIH BbI 3a}l{UraeTe 6eH3HH He B' }l{eCTRHKe, a B CTa-

KaHe, nOCTaBbTe ero HC npRMO Ha CTOJI, a Ha CKOBOPO KY

C neCKOM, lIa CJIY1Jail:, eCJIH 6hI CTaKaH JIOnHYJI. CKJUIHKY
c 6eH3HHOllI BO BpCMR OnbITa CJIe yeT y6paTb nO 3JIbwe.
Ha CJIY'lail: Hey a'lH nJIaMR 6eH311Ha MO}l{HO nOTYWHTb, 3a-

KPblB 6aHKY TpHnKoil: UJIH 3aCbInaB nCCKOM, KOTOp iI: OJI}I{eH
6b1Tb HarOTOBC. .

! A1::'6op
; Na, CO,

'"

Ha npaKTHKe, npH TyweHHH nO}l{apOB yrJleKHCJI iI: ra3

A 06bI'IHO nOJlY'laeTcH B TOT MOMeHT, KOr.lla OH HY}l{eH. .lJ.JlSI
3Toro CJIY}l{aT TaK Ha3 BaCMbIeOZHemywllme/lU. O.llHH H3 no-

PliC. 190.  06HbIXOrHCTywHTCJIeil: H306pa}l{eH Ha pHC. 190 B pa3pe3e.
OrHeTywHTe.lJb. 3TO 60JIbWOil: }l{CJIe3H iI: ll.HJIHH.lIP A, HanOJIHeHHbIiI: paCTBO-

pOM yrJIeHaTpHeBoil: COJIH Na\lCOa (Co  ).B BepxHeil: '1aCHI

cocY.lla HaXO.llliTCH pCWeT'IaTaSl Kop06Ka P, B KOTOPYIO nOMelll.eHa 3anallH-

HaR CTeKJlRHHaSl Tpy6Ka T C paCTBOpOM COJISIHoR KHCJIOTbI. Cocy 3aBHH'IeH
KpbIWKOIt K, B KOTOPYIO BCTaBJIeH WTHcpT c rOJIOBKolt ill. HaKOHeu, B Bepx.
Heil: '1aCTII UHJIHH.llpa HMeeTCR HOCHK If.
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ECJIH nCpeBCpHYTb omeTYIllHTCJIb, .lI.cp>Ka 3a B.lI.CJIaHHYIO B .lI.HO PyqKY 1(,
" CI1JIbHO Y.lI.apHTb rOJlOBKoli IllTHqJTa III 0 nOJI, TO IllTM<pT BXO.l1HT BHYTPb,
Tpy6Ka C KHCJIOTOIi pa36HBaCTCR H HaqHHaCTCR 3HaKOMaR Y>KC HaM pcaK HII

MC>KJJ.Y cO.ll.oli II COJIRHOIi KHCJIoroli. BCR >KH.lI.KOCTb BHYTPH orHcTYIllHTCJIR
HaqHHaeT IllHnCTb. YrJIeKliCJIbl1t ra3, nO.ll.HHMalOlll.HlicR BBepx, CIfJlbHO .lI.aBHT

Ha nOBepxHocTb >KH.lI.KOCTH (pHC. 191), H III HnRlll.aR , neHHCTaR, HenpepblBHO
BbI.lI.eJlRlOlll.aR yr.rleKHCJIbIli ra3 >KH.lI.KOCTb CHJlbHOIi cTPyeli BbI6pacbIBaeTcR H3

OrHeTYIlIHTe.'IR. BbI.lI.e,'IReMaR >KH.lI.KOCTblO nCHa nOKpbIBacT rOpRIll.HIi npe.ll.MCT,

yrJICKHCJIbIIi ra3 OTTeCHReT B03.l1.YX, H ropcHHC npCKpalll.aeTCR.

OrHeTyuIIITe.'Ib .lI.ep>KaT o.ll.Holi pYKoli 3a pyqKY B .lI.HC, .lI.pyroli - 3a

60KOBYlO pyqKY H HanpaBJIRIOT CTPYIO Ha nJIaMR CHH3Y. OrHcTYlliliTCJlb OC04

6eHHo no.rIC3eH 8 ca.MO.M Ha'ta/le nO:JICapa. OqeHb MHoro nO>KapOB npC.lI.OTBpa
4

lll.aCTCSI TaM, r.ll.c eCTb OrHeTYIllHTCJIH. EbIBIliHII B ynoTpc6J1cHlfH orHCTYllIH4
TCJlb MO>KHO 3apR.lI.IITb CHOBa, H OH onRTb 6Y.ll.CT
rOTOB K pa60TC.

EOJlbllIHC KOJIHqCCTBa yrJleKHcJloro ra3a npHMc-
HRIOTCR .lI.JlR npHrOTOBJICHHSI ulUny'tux HanumK08-

ce.lJbTepCKoli BOltbI, JIHMOHa.ll.a, CHTpO H T. n. B 6YTbIJIKY
C cooTBeTCTBYIOIU,HM paCTBOpoM. yrJICKHCJlbIIi ra3

HaKaqHBaCTCR no.ll. .lI.aBJIeHHeM, H 6YTbIJiKa ccliqac >KC

3aTbIKaCTCH npo6Kotl. npH BbIHHMaHHH npo6KH yrJlc-
KliCJIbIti ra3 BbIXO.ll.HT H3 6YTbIJI,KH, .lI.aBJICHHe .lI.CJIaCTCSI

paBHbIl\1 aTMoccpepHOMY, CO.ll.cp>Kalll.HlicR B pacTBopc

yrJIeKliOIbl1i ra3 HaqHHaCT BbI.lI.CJlRTbCR, H HanHTOK

IlIHnHT Ii neHlITCR, TaK KaK paCTBopHMOCTb ra3a

C nOHli>KCHHeM .lI.aBJICUHR YMcHblliaeTcSI.

TeMnepaTypn KHneHHII CJKHJKeHHOrO yrJleKHcJloro ra-

3a -78°, n09TOMY, BblnycKaH CTPYIO CJKHJKeHHOrO yrJle-
KHCJIOrO rasa H3 nepeBepHYToro KBepxy ltHOM 6aJIIIOH8, PHC. 191. OrHeTywHTeJl&MOJKIlO nOJIyqHTb OqeHb HU31cylO me.Mnepamypy, 1JeM TaKEe

B lteHCTDHH.
nOJlb3YlOTCli Hn npaKTHKe. KHnllUJ.all JKHltKOCTb oxnaJKltaeT-
CR Bce CHllbHee H CHllbllee H, HaKOHeI.I, npeBpaUJ.aeTcli
B TBCp.llYIO CHerooopa3HYlO Maccy. 3Ta Macca nOCTeneHIlO HcnaplieTCII, OCTaBaIlC&

Bce BpeMIl TBCP./lOH, He nepeXO./l1i B }KH./lKOe COCTO!llme. ECIIH 9TY CHerooopaSHYIO
Maccy cnpCCCOnaTI> If nOMeCTHTb B ltepCB!IIlHblH IIUJ.HK, TO olla HcnapReTcR 01JeRb

MeltJleHHO, oce DpCMII coxpaHlI1I TeMnepaTYPY -78°, He TaK ltaDHO aMepHKaHII:bI CTaliH

npHMeHHTb TnKYIO . rnep.ny1O yrJleKHcnoTY. BMeCTO JIblta, ltJlH OXJlnJK./leHHH nepeoo-
SHMhlX no JKelle3HblM ltOpOraM cKoponopTRUJ.HXCIi npo.nyKToO, H Ha3b10a1OT ee .CYXOH
IIClt", CYXOH lIe./l He TpeoyeT HHKaKHX npHCnOCOOJIeHHH. OH Klla./leTCIi IIcnOcpClt-
CToeHHO MC}K./ly IIUJ.HKaMH C TOBapOM, oe3 onaceHHII ero nOltM01JHTb. 3aBOlt cyxoro
IIblta HC.llaDHO IIa1Jall paoOTaTb H y HjlC, 0 MocKoe. HecoMHeHHO,'ITO npHMeHeHHe
cyxoro JIblta oY.lleT OhlCTpO paCTH,

Toep.llblH yro.1bHblH aHrH.llpHlt npHMeHHeTcli TaKJKe JlJlII TyweHHII nOJKapOB D Tex

cllY'lallX, KOrlta pacTBop COltbi 06b1KHOBeHHoro orHeTywHTeJIH Mor Obi HcnopTHTb
llellllhie npeltMeTbI, a TaKJKe ltnll TyweHHH saropeowHxcH npODoltoO H 9JIeKTpH'Ie-
CKHX MOTOpOB, :raK KaK JKHltKOCTb ltaJia Obi npH TyweHHH KopoTKoe 3aMhlKaHHe.

I1MelOTCH oc06b1e orneTywHTeJlH, COCTOIIUJ.He H3 oaJIJlolla C JKlIltKHM yrollbHblM
aHrH.npHltOM, H nplfcnocooneHHH ltJlII Dbl6pacblBaHHH 06pa3YIOUJ.erocH npH 6h1CTpOM
IfcnapeHHII CJKHJKeHHOrO ra3a cyxoro .cHera".

CHllbHoe nOHHJKellHe TeMnepaTyphi lIpH HcoapeHHH CJKHJKeHHOrO ra3a HcnOllb-

syeTcli TaKJKe B XOJIOllHJlbHhlX MaWHHax.

EOJIbllIHC KOJlllqCCTBa yrJICKHCJlOro ra3a nOTpc6JIRIOTCR npH npou38oiJcm(Je
COiJbt (0 qCM 6Y.ll.CT CKa3aHO HH>Ke) H npH MHOrHX .lI.pymx XHMH1JCCKHX npOH3BO.ll.-
CTBax. 113BccTeH elll.C u,eJlblA pR.lI. pa3.i1HqHblX npHMcHcHHII yrJlcKlicJloro raaa.
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B TeXHHKe yrneKHcnwD r33 roTOBHTCH He TonbKO  eDCTBHeMKHcnOT Ha

H3BeCTHHKH, HO H 06:JICUMHUe.M U38ecmHRfC08 npH BbICOKOIt TeMnepaType.
Mbl Y)J(e 3H3eM, lJTO H3BeCTHHKH 06)J(Hra1OT  JlH JlOJlYlJeHHH H3BeCTH:

CaCOa
= CaO + CO2,

npH 06)J(Hr3HHH B COOTBeTCTBeHHO YCTpOeHHbJX nelJax MO)J(HO Hcnonb30B3Tb

H BW eJlRlOlllH'ltCH npH 9TOM yrJleKHCJlbIIt r33.

8. YrOJlbHaR KHCJlOTa H ee COJIH. YrneKHCJlbIIt ra3, K3K Y)J(e H3BeCTHO,

eCTb aWluiJpuiJ. PaCTBopHHCb B Bo e,OH  aeTyronbHYIO KHcnOTY. YrOJlbH3H
KHCJlOTa- BeIl{eCTBO OlJeHb Henpo'tHoe, H B 'lHCTOM BH e,He B paCTBope,

ee nonYIJHTb He y aeTCII.

PaCTBOp CO2
HMeeT cna60 KHcnylO peaKUHIO H3 JlaKMYc H cnerKa KHCJIO-

BaT Ha BKYC. C HeKOTopblMH MeTannaMH, HanpHMep C MarHHeM, HaCblllleH-

HWIt BO HWIt paCTBOp yrOJlbHOrO aHru pH a,XOTII H cJla60, HO Bbl en5leT

BO OpO .

n09TOMY paCTBOp CO!! B Bo eMbJ MO)J(eM CIJHT3Tb paCTBopOM YZOllbflOii
fCUCllombl, KOTOp311, cyltll no COCTaBY ee MHOrO'lHCneHHWX cOJlelt, HMeCT

COCTaB H!!COa. PacTBop H!!COa B Bo eBCTynaeT B peaKUHIO C OCHOBaHHIIMH,

06pa3YII COJIH. TaK, ecnH K pacTBopy H3BeCTH Ca(OH)!! npHnHTb paCTBopa

HgCOa HJlH nponycKaTb ra3006pa3HbJit CO!!, TO nOJlYlJaeTCII, KaK 113BeCTHO,

oca OKHe paCTBopHMolt B BO econH CaCOa:

Ca(OH)!! + H!!COa
= CaCOa + 2H!!0.

}{poMe yrneKaJlbUHeBoH COJIH CaCOa, HaM y)J(e BCTpelJaJlCII ue.'lwit pll 
cOJlelt yroJlbHolt KHCJlOTbI: co aNa!!COa , nOTaw K!!COa , yrne6apHeBall COJlb

BaCOa
H  p.

}{aK KHCJlOTa 08YOCH08HaR yroJlbHall KHCJlOTa MO)J(eT Oop330BaTb uriJpo-
COIlU (KHCJlWe con H). rH poyrneH3TpHeB311conb NaHCOa H3BeCTH3 B 06111e-
)J(HTI1H no Ha3B3,HlieM n nHTbeBall co a" HJIH iJ8YYZ/lefCUCllaR coiJa (ee
npHHHM310T BHYTPb KaK neK3pcTBO).

EcnH uaCWlllaTb yrneKHcllbiM ra30M paCTBOp eltKOrO naTpa, "TO na OltHO H TO JKe

KOJlH'leCTBO eltKOrO HaTpa ltJlR 06pa30BaHHR KHCJlOIt conH npHlteTCR 3aTpaTHTb BltBOe

60JlbWe yrJleKHcJloro ra3a, 'leM ltnR 06pa30BaHHR CpeltHeH COJlH:

2NaOH+ CO = Na2COa + H20,
2NaOH + 2C02

= 2NaHCOa.

OTClOlta H npOHCXO HTHa3BaUHC .ltDyyrneKHcnall" colta.

HOp.Ma/lbHble COJIH yroJlbHolt KHCJlOTbI Ha3WBalOTCH B TeXHHKe fCap6o-
Hambl, ZUOpOCOIlU (KHCJlbJe conH) - 6UfCap6oHambl.

YrOJlbHall KHCJlOTa npHH3 ne)J(HTK lJHCJlY OlfeHb cIla6blX fCllCllom. C npH-

Mep3MH CJla6blX KHcnOT Mbl y)J(e BCTpelJamlCb (cepOBO OpO ,cepHHCT311
KHCJlOTa). CJla6bJMH KHCJlOTaMH Bo06111e Ha3bJBalOTCII T3KHe KHCJlOTbJ, y KOTO-

pblX CBoltcTBa KHCJlOT Bblpa)J(eHbI He pe3KO. PaCTBopbl cJla6b1x KHCJlOT npH

 eltcTBHHHa T3KHe MeT3J1J1b1, KaK M3rHHIt, UHHK H T.  .,Bbl.ll;eJllllOT BO OpO.ll;

Cp3BHHTeJlbHO Me.ll;JleHHO, H3 n3KMYc  eDcTBYIOTCJl1I60, 9J1eKTpHlJeCKnlt TOK

npOBO.ll;lIT 3Ha'lHTeJlbHO xY)J(e, lJeM paCTBOpbl CHnbHblX KHCJlOT.

CUllbHble fCucllombl- COJlIIH311 HCl, a30THall HNOa, cepHaH H!!S04'
6pOMHCTOBO.ll;OpO H311 HBr. CIla6bte fCUCllombl- cepHHCT3.11 H!!SOa, MeTa-

I:»OCI:»OPH311 HPOa , OPTOl:»OCI:»OPH311 HaP04' nJl3BHKOBaH H!!F!!. O'teHb cIla6ble

fCUCllombl- yroJlbHaH H2COS' YKcycHall H(HaC202), cepoBo opO H311H2S.

232



B TeXHHKe yrJleKHcJlblft ra3 roTOBHTCR He TOJlbKO .lleUCTBHCM KHCJlOT Ha

H3BeCTHRKH, HO H 06:HCU3a1tUe.M ll3BeCm1tRfCOB npH BbiCOKOft TeMnepaType.
Mbl Y>Ke 3HaeM, 'ITO H3BeCTHRKH 06>KHra1OT .llJlR nOJlY'IeHHR H3BeCTH:

CaCOa = CaO+ CO2,

TIpH 06>KHraHHH B COOTBeTCTBeHHO YCTpoeHHblX ne'lax MO>KHO HCnOJlb30BaTb

H BbI.lleJlRIOUJ,HltCR npH 9TOM yrJleKHCJlblft ra3.

8. YrOJlbHaH KHCJlOTa H ee COJIH. YrJleKHCJlblft ra3, KaK Y>Ke H3BCCTHO,
eCTb a1tzuiJpuiJ. PaCTBOpRRCb B BO.lle, OH .llaeT yrOJlbHYIO KHCJlOTY. YrOJlbHaR

KHC.'IOTa - BeUJ,eCTBO O'leHb 1tenpO't1toe, H B '1HCTOM BH.lle, He B paCTBope,

ee nOJlY'IHTb He Y.llaeTCR.

PaCTBOp CO2
HMeeT cJla60 KHCJlYIO peaKUHIO Ha JlaKMYc H CJlerKa KHC.10-

BaT Ha BKYC. C HeKOTopblMH MeTaJlJlaMH, HanpHMep C MarHHeM, HaCblUJ,eH-

HblA BOltHbiA paCTBOp yroJlbHoro aHfH.llpH.lla, XOTR H cJla60, HO Bbl.lleJl5leT

BO.llOpO.ll.

TI09TOMY paCTBOp CO2
B BO.lle MbI MO>KeM C'IHTan paCTBopOM YZOllbfLOU

KUCllombl, KOTopaR, CYltR no cocraBY ee MHOrO'lHCJleHHbIX cOJleA, IIMeCT

COCTaB H2COa. PacTBop H,COa B BOlte BCTynaeT B peaKUHIO C OCHOBaHH5IMH,

06pa3YR COJIH. TaK, eCJlH K paCTBOPY H3BeCTH Ca(OH)2 npHJlHTb paCTBopa
H

2COa
HJlH nponYCKaTb ra3006pa3HblA CO" TO nOJlY'IaeTCR, KaK H3BeCTHO,

OCa.llOK He paCTBOpHMoA B BO.lle COJIH CaCOa:

Ca(OH)2 + H,COa
= CaCOa + 2H

20.

J{pOMe yrJleKaJlbUHeBoti COJIH CaCOa, HaM Y>Ke BCTpe'laJlCSI ue.lJblA pSl.ll
cOJleA yroJlbHoA KHCJlOTbI: CO.lla Na,COa , nOTaw K2COa , yrJle6apHeBaSi CO.'Ib

BaCOa
H ltp.

J{aK KHCJlOTa iJByoC1tOBHaR yrOJlbHaSi KHCJlOTa MO>KeT 06pa30BaTb zrriJpo-
COIlU (KHCJlble COJlH). rH.llpoyrJleHaTpHeBaSi COJlb NaHCOa H3BeCTHa B 06UJ,e-
>KHTlfH no.ll Ha3Ba,HHeM "nHTbeBaSi cO.lla" HJlH iJByyzlleKucllall coiJa (ee
npHHHMalOT BHYTPb KaK JIeKapCTBo).

ECJlH Hacblw.aTb yrJleKHcJlhlM ra30M pacTBop eltKOrO IIaTpa, TO IIa OltHO H TO JKe

KOJlH'IeCTBO eltKOrO HaTpa nJlSl 06pa30oaHHSI KHCJloA COJIH npHlteTCI! 3aTpaTHTb OnBoe
60JlbWe yrJleKHcJloro ra3a, '1eM ltJlI! 06pa30BaHHII cpeltHeif COJIH:

2NaOH+ co:! = NaaCOa + HaO,
2NaOH + 2COa

= 2NaHCOa.

OTClOlta H npOHCXOltHT Ha30allHC .ltoyyrJleKHCJlal!" COlta.

HOpMa./lbHble COJIH yroJlbHoA KHCJlOTbi Ha3b1BaIOTCSI B TeXHHKe Kap6o-
Hambl, zuiJpOCOIlU (KHCJlble COJlH)- 6UKap6oHambl.

YrOJlbHaSi KHCJIOTa npHHa.llJle>KHT K '1HCJIY O'le1tb cIla5blX KI1Cllom. C npH-

Mep3MH CJla6blX KHCJlOT MbI Y>Ke BCTpe'laJlHCb (cepOBO.llOpO.ll, cepHHCT3S1

KHCJlOTa). CJla6b1MH KHCJlOTaMH Bo06UJ,e Ha3b1BaIOTCSI T3KHe KHCJlOTbI, y KOTO-

pbIX cBoAcTBa KHCJIOT Bblpa>KeHbI He pe3KO. PaCTBopbl cJla6b1x KIIC.'IOT npH

.lleACTBHH Ha TaKHe MeTa.'I.'IbI, KaK MarHHA, UHHK H T. It., BbI.lleJlSlIOT BO.llOpO.ll

cpaBHHTe.'IbHO Me.llJleHHO, Ha .'IaKMYc .lleAcTBYIOT cm!60, 9.'IeKTpH'IeCKIIA TOK

npOBO.llSiT 3Ha'lHTe.'IbHO xY>Ke, 'IeM paCTBOpbl CH.'IbHblX KHC.'IOT.

CUllb1tble KUC/lOmbl- CO.'IRHaSi HCI, a30THaSi HNOa , cepHaSi H2SO.!.,
6pOMHCTOBO.llOpO.llHaSi HBr. CIla6ble KUC/lOmbl- cepHllcTasI H2

SOa , MeTa-

ctJocctJ0pHaSi HPOa , OpTOctJOCctJOpH3S1 HaPO.!., n.'IaBHKOBaR H,F2' Otte1tb cIla6ble

KUCllombl- yrO.'IbHaH H2COa, YKcycHaH H(HaC202), CepOBO.llOpO.llHaSi H,S.
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CPC.II.H OCHOBaHHIf, KaK Ii CpC.II.1i KHCJIOT, pa3. HlJaIOT CliJIbHblC Ii cJIa6b1e

OCHOBaHHH. CII/lbHble OCHOOaHUIl- C.II.KHC ll/,CJIOlJH: NaOH, KOH, Ca(OH)g,
Ba(OH)g. PaCTBOpbl HX CHJIbHO .ll.CIfCTBYIOT Ha JIaKMYC, CpaBHHTeJIbHO XOpOIllO

npOBOltHT 3JICKTpHlJCCKHA TOK H CHJIbHO pearHpYIOT C KHCJIOTaMH.

C/la6ble OCH.OOaHUIl- HC paCTBOpHMblC B BO.ll.C rH.II.paTbl OKHCJIOB MCTaJIJIOB,

HC 06J1a.ll.alO1l/,HC CRo rTBaMIIe.ll.KHX 1l/,eJIolJeA.
HanOMHHM CKa3aHHoe (CTp. 112) OTHOCHTeJlbHO peaKU:HH Ha JIaKMYc H

.ll.PYrHC HH.II.HKaTOpbl pa3JIHlJHbiX cmleA.

COJIH, o6pa30BaHHbie CU/lbHblJtU KUC/lOmaJtu H CU/lbHblJtU OCHOBaHUIlMU,

KaK NaCI, NagSO" KNOs '
- HMCIOT Heiimpa/lbHYIO peaKlI,ulO.

COJIH, 06pa30BaHHblc CII/lbHblJtU KUC/lOma.MU H C/la6blJtu OCHOBaHUIlJtll,
KaK AICI3, CuSO" Pb(N03)g, - HMCIOT KUC/lYIO peaKlI,UIO.

COJIH, o6pa30saHHblc CU/lbHblJtU OCHOBaHUIlJtl1 H C/la6bl.uu KIIC/lOmaJtu,
KaK Na2C03 , K2S, K(H3Cg02), - HMelOT UJ,e/lO'tHYIO peaKlI,UIO.

K 3TOMY CJIe.ll.yeT ell/,C .ll.06aBHTb, lJTO OlJCHb cJla6b1e KHCJlOTbI C OlJCHb

CJIa6b1MH OCHOBaHHSlMH lJaCTO COBCCM He 06pa3YIOm co/leii.

Bce 3TH CJlYlJaH, KOr.ll.a COJIH He HMelOT HcATpaJIbHOA peaKU:HH HJIII COBCCM

He nOJIYlJaIOTCSI, MorYT 6b1Tb 06"bSiCHCHbI peaKu.ueii. .Me:JICOY CO/lblO U ooiJoii.,
lIa3blBaeMoA peaKD.Heii rHJI,pOJlHsa. PeaKU:HH rHltpOJIH3a 06paTHa pcaKU:H1i
HeATpaJIH3aU:HH. TIpH rH.II.pOJlH3C COJlb Ii BO.ll.a .ll.alOT OCHOBaHHC H KHCJlOTY.

B03bMCM .ll.JISI npHMcpa COJIb CHJIbHOrO OCHOBaHHH H cna60A KHCJIOTbI-

Y2/leHampueoylO CO/lb Na
gC03

. TIpH paCTBopCHHH ec B BO.ll.C npOHCXO.ll.HT HC

H.II.Yll/,aH .11.0 KOHu:a pcaKU:IIH MCm.ll.Y COJlblO H BO.ll.oA:

Na2COS + 2H20 H
gC03 + 2NaOH.

B paCTBope nOJlYlJalOTCH He60JIblllHC KOJIHlJCCTBa cJlaooA yro. bHoJ;t
KHCJlOTbl H CHJlbHOrO OCHOBaHHSI- C.II.KOrO HaTpa. TI03TOMY HH.II.HKaTOpbl, Ha

KOTOpblC yrOJIbHaSi KHCJlOTa .ll.CACTBYCT cJla60, a e.ll.KHA HaTp - CHJlbHO, nOKa-

3blBalOT U{e/lO'tHYIO pcaKU:HIO.

TIpH paCTBopCHHH X/lOprrCm020 aIllOJtIlHUR npOHCXO.ll.HT TaKaH peaKU:HSI:

AICIs + 3H
20 AI(OH)s + 3HCI.

,B paCTBOpc nOJIYlJalOTCSI HHlJTOmHblC KOJIHlJCCTBa nOlJTli He paCTBopHMoro

B BO.ll.C H HC lteAcTBYIOll/,cro Ha liH.II.HKaTOpbl rH.II.paTa OKHCH aJIIOMHHHSI H

CHJlbHaSi COJISIHaSi KHCJlOTa. COJIb HMceT KUC/lYIO pcaKU:HIO Ha JIaKMYc.
Ha6J1IO.II.aTb SlBJlCHlle rH.II.pOJIH3a COJIH c.la60ro OCHOBaHHH H cJla601t

KHCJlOTbl MomHO Ha yrJ1CaJIIOMliHHeBoit COJIH.

. Onblm J. CJleltTc pacTBopbl AICl3 H Na2COS
' .

TIo paBeHcTBY peaKU:HH .ll.OJImHa OblJla Obi nOJlYlJHTbCSI yrJICaJIIOMHHHCBaH
COJlb:

2AICI 3 + 3Na2C03
= AIg(C03h + 6NaCI.

B npo6HpKC me nOJlYlJaCTCSI xapaKTcpHbIlt OCa.ll.OK rH.II.paTa OKHCH aJIIOMHHHSI.

3TO MomHO 06"bHCHHTb TCM, lJTO B .ll.aHHOM cnYlJac B nepBblU JtOJteHm

nOJIYlJaCTCH npH pcaKU:HH 06MeHa yuea/lIOJtUHueBall CO/lb, KOTopaH 3aTCM

ccRlJac me BCTynacT B peaKU:HIO C BO.ll.oR, npHlJCM 3Ta pcaKU:HH H.II.CT yme
.no KOHu:a:

AI2(C03)3 + 3H20 = 2AI(OH)3 + 3COi.
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TaKHM 06pa30M B TeX CJIyqallX, KOr.ll3 .llOmKH3 OblJI3 Obi nOJIYlfHTbCIi
COJIb cJIa6oro OCHOBaHHII H cJla60A KHCJIOTbl, UlOpO/lU3 uoem ao KOH"ti,
.M B HTore nOJlYlfaeTcli rH.llpaT OKHCH MeTaJIJIa.

l1uorlta 06pa30BaBlIIHHcli IIpH rn.llpOJlH3e rHltpaT OKHCH MeTaJlJla BCTynaeT B peaK-

llHIO C nOJlY'lHBlIIeHcli npH peaKUHH 06Meua COJlblO, eIlle He nOltBeprlIIeHCIi rHltpOJlH3Y.
I1pH 9TOM nOJlY'laIOTCIi TaK lIa3b1BaeMbie  uiJpoo"CU-COIlU,HJlH OCH08Hble COIlU.

. Onwm 2. .lI.JlII onbiTa B03bMHTe OTBelIIeHHble KOJlH'IeCTBa Mel(HOrO Kynopoca
CuS04 .5H20 H yrllcHaTpHeDoH COJIH - KpHCTaJlnH'IeCKOH Na2CO,.lOH20 HJlH cy][09,
6e3BO.llnoH Na2CO,. PaCC'IHT3HTe MoneKYJlllpHble Beca' coneH. OTBecbTe 2,5
CuS04.5H20. PaCC'IHT3HTe, CKOJlbKO rpaMMoB Na2CO,.IOHi!0 (HnH Na2CO,) HY1KHO
OTDeCHTb, eC.1M ltJlII peaKUHH Ha ltBe rpaMMoJleKYJlbl MeltHOrO Kynopoca HY1KHO BallTb

OltHY rpaMMoJleKyny COltbi. OTBelIIHBaHTe C TO'lHOCTblO ltO 0,1  .

PacTBopHTe KaQYIO conb B 1/1 np06HpKH BOltbi. CJleHTe paCTBopbl B cpapcpopo-
BOH 'IalliKe HnM B XHMH'IeCKOM CTaKaH'IHKe.

Bbi 3aMCTHTe 06paaOBaHHe rOJly60ro OCaltKa, KOTOpblH 6bICTpO Ha'lHHaeT aeJleneTb,

npH'IeM )HH.llKOCTb neUHTCIi (BbI.lleJleHHe yrneKHcJloro ra3a). CnerKa HarpeBaHTe
paCTBOp (He KHITIlTHTe!), DOKa He npeKpaTHTCIl DbllteJleHHe yrJleKHcJloro raaa.

I1onY'lenHblH aeJleUbIH OCaltOK OTcpHJlbTpYHTe H OCTaBbTe COXHYTb Ha D03lty][e. .

06pa30BaHHC rn.llpOOKcH-yrneMe.llIlOH COJIH MO)HHO 0610llCHHTb Clle.nyIOIllHM 06pa-
30M. B nepBbIH MOMeHT Me.llHblH Kynopoc c COltOH ltaJl yrne!lle.lluylO conb CuCO;:

CuSO" +Na2C03
= CuCO; + Na2SOt.

npn rnltpOJlH3e yrneMeltHOH conH CeH'IaC )He nonY'lH.QCII rOJly60H OCaltOK rH.llpara
OKHCH Me.llH Cu(OH)s:

CuC03 + H20  Cu(OHh+ CO2 ,

fH.llpaT OKHCH Me.llH, pcampYIl C yrneMe.llHOH conblO CuCO;, ltaJl OCHODHYIO conb:

CuCOa + CU(OH)2 = CuCOa.Cu(OH)s.

OCHOBHall COJIb CuCO;.Cu(OHh, HIIH Cu2CO;(OHh, - 3TO Ta 3eJleHaIlCOJlb, Ko-

Topoii Mbi nOJlb30nanHCb npH nepBOM 3HaKOM.CTBe C peaKllHCH pa3J101KeUHII H KOTOPYIO
06blKHOBeHHO Ha3bIB81OT npOCTO .yrJleMeltHali conb".

Tcnepb IICIIO, nO'IeMY npH pa3J10HreHHH yrJleMeltlIOH COIIH (CTp. 7-8) nonY'laeTCII,
KpoMe OKHCH MCltH H yrneKHcnoro ra3a, eIlle BOlta:

CuC03.Cu(OH)2 = 2CuO + CO2 + H20.

OCHOBHble COJIH npeltCTaBn!l'lOT c06010 KaK 6b1 coeltHHeHRIl COJIH C OCHODaHHeM.

I1x Momuo paCCMaTpHBaTb TaK )He KaK npO.llYKThI HenOIlHO O3aMew,eHUR rHltpOKCHnOB

OCHOBaUHH KHCnOTIlblMH OCTaTKaMH:

2Cu(OH)s + H2COa
= Cu2(OH)2COa + 2H20.

OCHODHblX coneH H3BeCTHO O'leHb !IIHOro. TaR, I1anpHMCp, npH npO.llOJlmHTeJlbHOM
KHnll'leHHH paCTBopa !IIeltHOrO Kynopoca npOHCXOltHT rHltpOnH3, H nonyqaeTCIl 3eneHblH

KpHCTa,Q,1H'IeCKHH OCa.llOK OCIIOBHOH conH COCTaBa:

CuS04.2Cu(OH)s.

I1pHnHBali pacTDop yrlleHaTpHeBoH COJIH K pacTBopy a30TIIOCDHHl(OBOH conH,
!IIbl nOJlY'laeM 6enblH OCaltOK OCHOBHOH yrnecBHHllOBOH conH:

2PbCOa.Pb(OH)2'

3TO TaK na3bIBaeMbiC CDHIIl(OBbiC 6enHJla, 6e.Qall KpaCKa, KOTopall BBH.llY ee

II.llOBHTOCTM D CCCP He npHMeHlleTCIi.

BOI1POCbI .lI.JI5I nOBTOPEHHSI.

1. B BHlte KaKMX DeIlleCTB DCTpe'laeTCII yrnepolt B npHpOlte ?

2. KaKRe DeIlleCTBa IIBJlIlIOTCIi BHltOH3MeHeHHIIMH yrnepo.lla, H KaK .l(OKa3aTh,

'1TO OHH COCTOIIT H3 O.llHOrO H Toro )He SJleMeHTa?
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3. YKa)/(HTe HaXOmltellHe B npHpo.ll;e, nOJlY'IeHHe, cBoficTlla II npHMeHellHil
yrnn, aJlMa3a H rpacpHTa.

4. npHBeltHTe npHMepLl IIBJlellHII altCOp6l.{HH.
5. B 'IeM 3aKJlIO'laeTCil aKTHBHpoBaHHe yrnll'?
6. LITO TaKoe MeTaH, H KaK OH 06pa3yeTclI?
7. Ha 'IeM OCIIOBaHO YCTpoficTBO py.nHH'IIIOfi JlaMnbI?
8. KaKoH ra3 MomeT IIBnIlTbCII npH'IHHOA 60JlbWHX KOJIH'ICCTB mepTB npH

D3pbIBax pyltIlH'IHOro ra3a?

9. K K3KOMY THny OKHCJlOB OTHOCHTCII OKHCb yrnepolta, H KaKOBbi ee cBoHcrna?

10. Ltnll 'Icro npHMeIllllOT H KaK nOJlY'laIoT rCHepaTopllbIH, BO.ll.III10H H cMewaHHblii

ra3bl? HanHwHTe panellcTBa peaKUHii.
11. KaKoe OB nonY'laeTcll H3 OKHCH yrnepo.na, H KaKOBbI ero CBoHcTBa?
12. OnHwHTe cnoc06bl nonY'leHHII, CBoHcTBa H npHMeHelIHII yrJIeKHCJIOrO ra3a.

13. KaKoBo cOltepmallHe yrJleKHcJloro ra3a B B03ltyxe, H nO'leMY OHO nO'lTH lIC

MeHllcTclI?

14. PaCC'IHTaHTe, CKOJlbKO nCCOBbIX 'IacTeii yrneKHcJloro ra3a MO)KCT 6b1Tb no-

J1Y'leHo H3 100 Bec. 'I. KpHCTaJIJIH'IeCKOH COltbI, H CKO,1bKO - H3 100 Bec. 'I. 6HKap-
60HaTa.

15. npliBe.nHTe TPH npHMepa peaKl.{HH m.npOJlH3a.
16. Ha30BHTe TPH COJIH, HMeIOw.He l1\fJIol{nylO peaKl.{HIO, H TPH COJIH, HMelOw.HC

XHCJlYIO peaKl.{HIO ua JIaKMYc.

XVII. KPEMHHH.

Yr.'lepo.ll. TaK mc, KaK II .lI.PYrHC paccMoTpeHHble HaMH 3J1eMeHTbl, He CTOHT

OC06H!lKOM. ECTb p!l.ll. 3J1eMeHTOB, HMelOw.Hx C HHM XUMH'!eCKoe CXO.ll.CTBO.

113 3J1eMeHTOB, CXO.ll.HblX C yrJlepO.ll.OM, Mbl OCTaHOBHMC!l Ha KpeMHHH.

]{pe.Mfllll'i urpaeT TaKYIO >Ke BamHYIO pOJIb B He>KHBOM Mupe MHHepaJlOB,

KaKYIO yrJ1epo.ll. - B MllpC mUBblX opraHli3MOB. ITecoK, rJlUHa H 60Jll11lIHHCTBO

.lI.PYrHX ropllblX nopo.ll. COCTO!lT npeHMymecTBeHHO H3 pa3JIHQ-

IIblX COe.ll.HHeHHtI KpCMHli!l. Ha .lI.OJlIO KpeMHH!1 npHXO.ll.HTC!l

60JlbllIe QeTBepTH MaCCbI 3eMHoti KOpbJ. ITocJle KHCJlOpO.ll.a

KpeMHutI- caMbltI pacnpOCTpaHeHHbltl Ha 3eMJle 3J1eMeHT.

t. KpeMHHA KaK npOCTOe Bew.eCTBO. B CB060.ll.HOM
BH.lI.e KpeMHHtl B npHpO.ll.e He Hatl.ll.eH. OH MO>KeT 6b1Tb no-

nY HH3 ero KHC,'lOpO.ll.HOrO COe.ll.HHeHH!l - 08Y01CllCll 1Cpe.ltt-
HUll SiO . 5e.'lbltl, Tal< Ha3blBaCMblt! KBapu:eBblt! neCOK npc.lI.-

CTaBJI!leT C06010 .lI.BYOKHCb KpeMHli!l.
EC.'lli CMellIaTb H3MeJlb4eHHbIt! B nopOIliOK KBapu:eBblt! ne-

COK C nopOIliKOM .Ma'lHllll H CHJlbHO HarpC'I'b CMeCb B O.ll.HOM

MeCTC (B CMCCb, nOMemeHHYIO B >KeJle3Hbltl Turenb, BCTaBJI!llOT

nCHTY MarHII!l II 3a>KliralOT - pHC. 192), TO npOHCXO.ll.HT 6YPHa!l peaKU:Ii!l:

2Mg+ SiO = Si + 2MgO.
OKHCb MarHH!l MO>KHO Y.lI.aJlHTb, o6pa6oTaB npO.ll.YKTbI peaKU:HH COJl!lHOft

KHCJlOTOt!; OKUCb Marmm pearHpyeT C KHCJlOTOtl, o6pa3Y!l paCTBOpHMbJlt
B BO.ll.e XJlOPUCTbltI MarIlHt!:

MgO+ 2HCI =MgCI + H20.

IToc.'le Y.lI.aJleHH!l OKHCH MarHU!l OCTaeTC!l ICpe.MHuii. Oil npe.ll.CTaBJ1!leT
co6otl TeM Ho6YPbltl a.MOpifJliblU nopowolC.

06pa6aTblBa!l CMeCb KpeMHH!l C OKHCblO MarHU!l KHCJlOTOtl, MbI 3aMe4aeM,
nOMHMO paCTBOpeHH!l OKHCH MarHH!l, eme COBepllIeHHO HeO>KH.lI.aHHOe !lBJlC-

HHe: Bbl.ll.e.1JeHHe 'la3a, Ka>K.lI.bltl nY3b1peK KOToporo, nO.ll.HHMa!lCb Ha nOBepx-
IIQCTb )l(H.lI.KOCTM, .lI.aeT CU/lb1iylO 8cnblwICy. 06'b!lCH!leTC!l 3TO CJJe.ll.YlOmHM
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oopa30M. npH B3aHM0.l1cltCTBHH MCm.l1Y .I1ByOKHCblO Kpef,fHHSI H MarHHeM H.I1CT
n060'lHaR peaKIJ.H'1I - nonY'lalOl.I.lHltcR KpeMHHIt 'laCTH'IHO BCTynaeT B peaKIJ.HIO

C MarHHCM, o6pa3YR KpeMHHCTbllt MarHHIt Mg2SJ. npH B3aHM0.l1eltcTBHH me

KpeMHHCToro MarHHIl C conRHolt KHcnOToA nonY'IaeTCR KpCMHHCTblA B0.l10-

pO.l1 SiHf,:
Mg2Si + 4HCl = 2MgC12+ SiHf,.

J{PCMHliCTblA me B0.l10p0.l1 caM c06010 3aropaeTCR Ha B03.11YXC:

SiHi + 202
= Si02 + 2H20.

J{POMC a.MOpifJHozo Kpe.MHUR, H3BCCTHO H KpucmallllureeCKoe BUaOU3.MeHl!-
Hlle KpCMHHII- TeMHblc, C MCTannH'IeCKHM 6J1cCKOM KpHcTannbl, nOXO)lCHe Ha

rpa4>HT, HO O'leHb TBep.l1b1e ('1CpTRT CTCKno).
npH o6b1KHoBcHHoA TCMncpaType KpCMHHIt COe.l1HHlleTCR TonbKO C 4>TO-

pOM, npH HarpeBaHHH }KC BCTynaeT B COC.I1HHCHHC: C xnopOM, KHcnOp0.l10M,
a30TOM, cepOIt H HCKOTOpblMH MCTannaMH.

06pa3YlOTCJJ COeltHHeHHJJ: '1eTbipexcpTopHCTblB
KpeMHHA Sif4, 'IeThlpcxxnopHCThlfi KpeMHHH SiCI 4.

'ltBYOKHCb KpeMHHJI SiOI> a30THcThliI KpeMHHB Si.N4.

ltBycepHHcTblB KpeMHHiI SiSI> KpeMHHCTblB K3J1bUHH
C3,Si H T. n.

2. KpeMHeaeM. KHcnOpO.l1HOC COC.I1HHeHHe

KpeMHHR
- .I1BYOKHCb KpCMHHIl Si02, HnH Kpe.M-

He3e.M, -UlllpOKO pacnpOCTpaHeHO B 3eMHoR

KOpC.

KpeMHe3cM BCTpe'laCTCIl KaK B aMoP4>HoM,
TaK H B KpHCTannH'ICCKOM BH.I10H3MeHCHHIlX.

npHMepoM aMoP4>Horo KpeMHC3CMa MO>KCT cny-
mHTb TaK Ha3b1BaCMall UH.ifJY30pH.aJl 3e.MllJl.

PHC. ]93. KpHcr3J/JlbI ropHoro
HnHmpellell,

_ OTnomeHHIl OCTaTKOB CKCJleTOB
xpycTa.'1I1.

B0.l10pocncA OT.I1anCHHblX reonOrH'leCKHX  mox.

npHMepOM KpHCTannH'IeCKOrO KpeMHc3eMa MomeT cnY>KHTb MHH paJl

K8ap .KaK 6b1J1o CKa3aHO, ,,6CJlbIA" neCOK npe.l1CTaBJlReT c060A 3epHa
KBaplla. 06b1KHoBeHHblA neCOK TaKmc COCTOHT H3 aepeH KBapna; pa3J1H'IHaR

OKp3cKa ero 3aBHCJIT OT npllcYTCTRHIl npHMeceA (rJlaBHblM 06pa30M COC.I1H-

lIeHH" meJleaa). J{Bapn B JlH.I1e np03pa'lHblX H 6ecnBeTHblx KpHCTaJlJlOB HOCHT

na3&aHHe 2OpH.O'tO xpycmallJl (pIlC. 193). np03pa'lHblA KBapIJ., oKpallleHHbIJ:t
B TeMHbllI: IJ.BeT, Ha3b1l1aCTCR .I1b1M'IaTblM Tona30M, B 4JHOJleTOBO-poaoBblR-
aMeTHCTOM.

4al.l.le DcerO KBapu. BCTpC'IaeTCR He B BH.I1e KpynHbIx OueJlbHblX KPH-
CTaJlJlOS, a B BM.I1e CnnOll1HblX Macc, COCTORI.I.lHX H3 TeCHO cnaRHHblX Mem.l1Y
c06010 MenKHX KpHCTaJlnOB.

KBapIJ. nJl3BHTCil npH O'leHb BblCOKOR TeMnepaType (1710°). PaCnJlaBneH-
HLift KBapn npH OXnam.l1eHHH aaCTblBaeT B np03pa'lHYlO cTeKJloBH.I1HYIO Maccy,

HaablBaeMYIO Kllap e86l.McmeKIlOM. l1a Hero H3rOTOBJlRIOT nocy.l1Y .I1J1R XH-

MH'IeCKHX pa60T, Tpe6YIOI.I.lHX CHnbHOrO narpeB3HHil H pe3KHX HaMeHeHHR

TeMnepaTYPbl (CTp. 30). KBapneBaH nocY.l1a, B npoTHBOnOJlOmHOCTb CTe-

KJIRHHOtf, He TpeCKaeTCH .I1ame npH 6biCTpOM OXJla>K.lI.eHHH B XOJlo.l1HoA BO.l1e.

au oc06eHHocTb KBapIJ.a 06'bRCHReTCR TeN, '1TO ero K034>HIJ.HeHT TenJl080rO

paCll1HpeHHR O'leHb MaJl.

Kpe.MeHb, OT KOToporo npOHCXO,D.HT Ha3BaHHe . KpeMHHIt
"

,
Ha nepBLII
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B3rnSl.!l. Ka>KYlllHAcSi aMopqmblM, npe.!l.CTaBJISIeT CMeCb MeJIKOKpHCTaJIJIH'IeCKOrO
KBaplla C aMop4>HblM rH.!I.paTOM KpeMHe3eMa. TaKoA >Ke COCTaB HMelOT

H HeKOTopble .!I.PyrHe MHHepaJIbi.

CJle,nyeT OTMeTHTb azam, npHMeHReMblH KaK O'leHb TBepltblH KaMeHb B TeXHHKe,

OKpallleHHble npHMeCRMH B pa3J1H'IHble l(BeTa, RWMbl, H,nYlllHe Ha H3rOTOBJleHHe

xYltO>KeCTBeIlHblX H3,neJlHH H YKpallleHHH H ltp.

3. KpeMHHeBbie KHCJlOTbi H HX COJIH. KpeMHHR npHHa.!l.JIe>KHT
K HeMeTa,rlJIaM. KpeMHe3eM SiOIl , KaK Y>Ke H3BeCTHO, SlBJISleTCSI aHrH.!I.pH.!I.OM.
OH BCTynaeT B peaKllHIO C oCHoBam(SlMH. DpH Cn/la8/leHUlt KpeMHe3eMa

C e.!l.KliMH llleJIO'laMH NaOH H KOH 06pa3YlOTcSI COJIH KpeMHHeBoR KH-

CJIOTbI HI!Si03 , HanpHMep:

SiOI! + 2NaOH= NallSi03 + HIIO.

DOJIY'laeMoe nOJIynp03pa'lHoe CTeKJIOBH.!I.HOe BellleCTBO- KpeMHeHaTpHe-
BaSI COJIb - paCTBopHMO B BO.!l.e, no'IeMY OHO H Ha3bIBaeTCSI paCm80pU.MblM
CmeK/lO.M.

PaCTBopHMoe CTeKJlO 1fMeeT llleJIO'lHYIO peaKllHIO Ha JIaKMYC.

. Qnblm 1. PacTBop NallSi03 (H.'IH KIISi03) HcnblTaRTe JlaKMycHoR
6YMa>KKOIL .

llI.eJIO'lHaR peaKllHSI BO.!l.HOrO paCTBOpa NallSi03 (HJlH K\lSi03) YKa3b1BaeT
Ha TO. '1TO Kpe.MHUe8afl KllC/lOma, nO.!l.06HO yrOJIbHOR, -KUC/lOma c/la6all.

COJIH KpeMHHeBoR KHCJIOTbl H CHJIbHbIX OCHOBaHHA, KaK NaOH H KOH.
B paCTBope ZUdpa/llt3YlOmCIl:

Na2SiOa +2HIIO H
IISi03 + 2NaOH.

PacmsopUMoe CmeK.I1.O npHMeHReTCR ltJlSl nponHTKH ltepeBa H TKaHeH, ,nJlR npe-

]{OXpaHeHHR HI OT rHHeHH1I H OT OrH1I (HecropaeMble TKaHH), .l1J111 pa3J1H'IlIblX 3aMa30K

H l(eMeHTOB, .11.,111 nponHTKH nopHCTblX KaMHeH B CTpOHTeJlbHOM lteJle, B KpaCHJlbHOM
H CHTl(eHa6HBHOM npOH3BOltCTBaX KaK npOTpaBa ltJl1l 3aKpenJleHI111 KpaCHTeJleH H T. It.

KpeMHHeBYIO KHCJIOTY He/lb3fl nO/lY'lUmb npfl.Mbl.M coedUHeHlle.M d8YOKUCU

Kpe.MHttfl C 8odoa.

KpeMHHeBaSi KHCJIOTa nOJIY'IaeTCSI npH peaKllHH 06MeHa ee COJIH C .!I.pyroR
KHCJIOTOti (T. e. TeM >Ke cnoc060M. KaKHM MbI nOJIY'laJIH COJISlHYIO H a30THYIO
KHCJIOTbl H3 UX con ell).

. Onblm 2. B np06HpKY C pacTBopHMblM CTeKJIOM 6pocbTe JIaKMYC-

HYIO 6YMa>KKY H npH6aBJISlItTe no KanJISlM, pa3MeIllHBaSl naJIo'lKoR, pa36a-
BJIeHHYIO COJISlHYIO KHCJIOTY, nOKa peaKllHSI He CTaHeT cJIa60 KHCJIoA. OCTaBbTe

np06HpKY CTOSlTb MHHYT 10-15. Ha6JIIO.!I.aRTe BbIna.!l.eHHe KpeMHHeBoti
KHCJIOTbi B BII.!I.e cTY.!I.eHHCTOR MaCCbI.

HanHwHTe paBeHcTBo peaKllHH. .

KpeMHHeBaSi KHCJIOTa- a.MopifJHoe m8epdoe Be14ecm8o. B '1HCTOM Bli.!l.e

ee nOJIY'IHTb He Y.!I.aeTCSI. DpH BbiCYWHBaHHH OHa nOCTeneHHO TepSieT BO.!l.Y
H npH npOKaJI HBaHHH OKOH'IaTeJIbHO paCna.!l.aeTCSI H .!I.BYOKliCb KpeMHHSI
H BO.!l.Y: HIISiOs

= SiOIl + HIIO.
113 COIleU KpeMHHeBoA KIICJIOTbi B BO.!l.e pacTBopHMbI TOJIbKO COJIH HaTpHSI

H KaJIHSI.

KHCJIOTY COCTaBa HIISiOs MO>KHO npe.!l.CTaBHTb ce6e KaK pe3YJIbTaT
B3aHMO.!l.eRcTBHSI o.!l.HoA MOJIeKYJIbi BO.!l.bI C o.i(HoR MOJIeKYJIoA .!I.BYOKHCH
KpeMHHSI.
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I{poMe KpeMHHeBolt KHCJlOThI H2SiOs , cy.zm no COCTaBY COJlelt, .lI.OJl>KeH

cyw.CCTBOBaTb ew.e lI,e./lblU pRO KpeM1tlle8blX KUC./lOm, KOTophle COOTBeTCTDYIOT
COe.ll.HHeHHSlM pa3J1HlIHOrO lIHCJla MOJleKYJl KpeMHe3eMa C pa3J1HlIHblM lIHC.'lOM

MoneKYJl BO.ll.hI, HanpHMep:
H4Si04

= 2H20 + Si02

H
6
Si

207
= 3H20 + 2Si02

H4SiaOs=2H20+3Si02 H T. .lI..

B lIHCTOIlf DH.lI.e HH O.ll.Ha H3 3THX KHCJlOT He nOJlYlIeHa.
COJIH pa3J1HlIHbIX KpeMHHeBbIX KHCJlOT Ha3bIDaIOTCSI- CU./lUKambl (Kpellf-

HHlt Si nO-JlaTbIHli - CHJlHU,HYIiI). UtJlHKaTbI BeCbMa pacnpOCTpaHeHbl D npH-

pO.ll.e, OHH DXO.ll.SlT B COCTaB 60JlbWHHCTBa ropHblX nopOJJ;.

BOT 1p0PMYJlbI HeKoTopblX CHJlHKaroB:

HsA1s(Siqth.HsO - KaOJlHH (6eJlall rJlHHa);
KHsAls(SIOth - 6eJlall CJllOlta;
KAISiaOs - noneBoH nlllaT.

EOJlblllHHCTBO CHJlHKaTOD HMeeT OlJeHb CJlO>KHbllt COCTaD, npHlJeM COCTaB

COOTDeTCTBYIOW.HX KHCJlOT He BCerJJ;a H3DeCTeH. D03TOMY npHHSlTO nHcaTb

Q:lOPMYJlhI CHJlHKaTOB HHalJe, lJellf 06h1lJHble Q:lOpMynbl cOJlelt. CHJlHKaThI

06h1l1HO paCCMaTpHBalOT KaK 6h1 COCTOSlW.HMH H3 OTJJ;eJlbHbIX OKHCJlOB.

CocTaB npHBelteHHblX BblllIe CHJlHKaTOB H306pa)l{aeTCIl TaK:

HsAls(SiOt)s.HsO = AlsOa.2SiOs.2HsO - KaOJlHH;
2KHsAla(SiOt)a = KsO.3AlsOa.6SiOs.2HsO - 6eJlall cJllOlta;
2KAISiaOs = K20.AlsOa.6SiOs

- nOJleBOH IlInaT.

O.lUlI1l1f H3 pacnpocTpaHeHHhlx CHJlHKaTOB SlDJlSleTCSI rJlHHa. LJHcTaSi 6eJlaSi

rJlHHa, liJiH KaO./llIH, peJJ;KO BCTpelJaeTCSI B npHpO.ll.c. 06h1l1HO rJlHHa oKpaweHa
B pa3J1HlJHble U,DCTa, 6J1aroJJ;apSl npHMeCH JJ;PYrHX COeJJ;HHeHHlt (60Jlbwelt
lJaCTblO - COeJJ;HHeHHlt >KeJle3a).

MHHepaJlhl H ropHhle nOpOJJ;bI, 06pa3YIOw.He 3eMHYIO KOPY, He OCTalOTCSI

HeH3MeHHhlMH. Ha nOBepXHOCTH 3eMJlH OHH nOJJ;BepralOTCSI XHMHlIeCKOMY B03-

.lI.eJ:lcTBHIO BO.ll.bl H D03JJ;yxa, nOCTeneHHO ,pa3PywaIOTcSI, HJlH, KaK rOBopSlT,
XUMU'leCKU 8bl8empU8alOmCR. DpH 3TOM 1{3 CHJlHKaTOD06pa3YIOTCSI MeHee CJlO>K-

Hble Bew.eCTBa - yrJleKaJlHeBaSi COJlb, KpeMHe3eM (neCOK) H KaOJlHH (rJlHHa).
npHMepOM XHMH'leCKOro BblBeTpHBaHHIl MO)l{eT CJlY)I{HTb BbiBeTpHBaHHe nOJlenoro

lllllaTa nOlt lleHCTBHeM BOllbl H yrJleKHCJlOrO ra3a B0311yxa, KOTopoe MOJKHO Bblpa3HTb
CJlellYIOllI,HM paneHCTBOM:

KsO.AlsOa.6SiOs + COs + 2HsO = KsCOa + 4SiOs + AlsOa.2SiOs.2HsO.

Bce npHpOJJ;HWC rJlHHbl npeJJ;CTaBJISIIOT c06010 npoJJ;YKThI pa3pyweHHH
60Jlee CJlO)l{HblX CHJlHKaTOB.

B pe3YJlbTaTC BblBeTpHBaHHSI ropHblX nopOJJ; I{ HaKOnJleHHH OpraHHlJeCKHX
OCTaTKOB 06pa30BaJlaCb nO'l8a.

DpOu,eCCbl XIIMHlICCKOro BblBeTpHBaHHSI He npcKpaw.alOTCSI B nOlJBe H celt-

'lac: CJlO>KHble CliJiliKaTbI npOJJ;OJl>KaIOT pa3pywaTbcH, B pe3YJlbTaTe lIcro
B nO'lBe HaKOnJllllOTCH KpeMHC3eM, rJlHHa H COJIH KaJlHSI, I{POMC Toro, BCJlCJJ;-

CTBHC rHHeHHSI OCTaTKOB opraHH3MOB B nO'lBC 06pa3YlOTCSI nepcrHoltHblC
Bew.eCTBa, nOCeJlHIOTCSI 6aKTepHH, cBoeJ:l JJ;CHTCJlbHOCTblO npOH3BOJJ;Hw.He
B nOli Be ew.e 60Jlec rJly60KHc XHMH'lCCKHC H3MeHCHHH.

npOHCXO.ll.Hw.lie B nOlJBe npOu,eCCbl XHMHlJeCKOrO BblBeTpHBaHHSI uzpalOm
60./lbUlYIO pO./lb 8 JlCU3HU (JacmeHlIU. TaK. HanpHMCp, BXOJJ;SlW.Hlt B COCTaB
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HeK(jTopblX CJlOJKHbIX CH,1HKaTOO KaJlHA He MOJKeT 6bITb ycooeH KOpH!lMH pa-
CTeHHA, TaK KaK CJlOJKHbIe CHJIHKaTbI He paCTOopHMbI 0 OO;lle. ITpH pa3Pywe-
HHH JKe CHJIHKaTOO 06pa3YIOTC!I COJIH KaJIH!I, paCToopHMbIC 0 OO;lle H JIerKO

YCOOHeMbie paCTeHH!lMH.
4. CXO,U,CTBO KpeMHHH C yrJlep0,U,OM. CpaOHHOa!l XHMH'IeCKHe cooA-

CTBa KpeMHH!I H yrJIepO;lla, Mbi OH;llHM, '1TO 06a 3JIeMeHTa BeCbMa CXO;llHbI

;llPyr C ;llpyroM. Y 060HX 3JIeMeHTOB MbI HaXO;llHM c/laoo 8blpa:JICeHHble He-

.Mema/l/lll'teC1tlle c8oiicm8a; H TOT H .npyroA 3.'1eMeHT 06pa3YlOT CJIa6LIe KliC-

JIOTbI. YrOJibHoMY aHrH;llpH.ny COg cooToeTcToyeT KpeMHHeobIA aHrH;llpH;ll Si0ol ;

MeTaHY CHi- KpeMHeoo;llopo;ll SiH(.
XJIOpHCTble coe.nHHeHH!I yrJIepO;lla H KpeMHHSI raKJKe BbIp:uKaIOTCSI CXO;ll-

HblMH <popMYJlaMII: CCI( - lIeTblpeXXllopHCTbIA yrllepo.n, SiCl(
- '1eTbIpeXXJIO-

pHCTblA KpeMHHA. HaH60JIbwaSl OaJIeHTHOCTb KaK KpeMHH!I, TaK H yrJIepO;lla
paOHa '1eTblpeM.

5. CHJlHKaTbi B npOMblWJleHHOCTH. C ;llpeOIiHX opeMen COC;llHHeHliSI

KpeMHH!I HCnOJIb300aJIHCb lIeJiOOeKOM. COOH nepObie Opy.nH!I '1eJIOOeK;lleJIaJI
H3 KpeMH!I, nocy.ny H pa3JiIl'lHYIO YToapb

- 113 rllHHbI, nocTpoAKIi 00300.n1l.1

H3 rJiHHbI, H3 neC'IaHIIKa, npe.nCTaOJI!lIO erO 3epHa Koap a,c eMeHrHpOBaH-

Hble rJIHHOA, H3BeCTHSlKOM Ii T. n. XOTSI H3 MHOrHX 06naCTeA npOMblWJICH-

HoA ;lleSlTenbHOCTli lIeJiOOeKa CIIJIHKaTbI 6bIJIH ObITeCHCHbI MeTa,1JIOM H coe;llH-

HeHH!lMH .nPYrHX 3JIeMeHTOB, TeM He MeHee HX pO.'1b 0 coopeMeHHOM HapO;ll-

HOM X03S1AcTBe orpOMHa.

J.13 coe;llHHeHHA KpeMHII!I obIpa6aTbIoalOTCSI KlIpnll'lH, pa3J1H'IHble rJIHHSlHbIe

Ii <pap<popOBbIe H3;lleJIHSI, CTeKJIO,  eMeHTH T. n. Bce 3TO coctaBJISleT 60JIb-

WYIO II oeCbMa OaJKHYIO OTpaCJIb HapO;llHoro X03!1AcTBa- CHJIHK3THYlO npo-
MblWJIeHnOCTb.

CU/lUICamHall npO.MblUl/teHHocmb Hrpaer OaJKHYIO pOJII, 0 COLlHanHCTH-

tIeCKOM CTpOHTellI,CTBe: 6011bWHe KOJIH'IeCTOa CH,1I1KaTHbIX H3.ne,1HA Tpe6YlOTCfl
.nJI!I nocTpoAKH HOObiX 3aBo.nOB, <pa6PHK, JKlInll , ;llJI!I npOIl3BO;llCTBa XIiMH-

lIecKoA annapaTypbI (6aKH, Tpy6bI, LleJI.i1apHYCbl, nOrJIOTHTeJIbHI,le 6aWHil

Ii T. n.), 3JIeKTpOTeXHII'IeCKHX npHHa.nJIeJKHOCTeA, nOCY;llbI ;ll,1S1 y;llOBneTBope-
HH!I paCTY liX6bITOBbIX nOTpe6HOCTeA HaccneHIISI Ii T. n.

ITpOH3BO.n:CTBO pa3.1Il1'1HblX li3;llcmIit "3 rllHHbI, 1I11IlICepa.MlllCa, OCHOBaHO Ha

CJle;llYIO HXcBoAcTBax rJIHHbI. fiY;llY'lH 3aMewaHa C BO;llOA, rnHHa .naeT nnaCTII-

lIeCKoe TecTO, H3 KOToporo MOJKHO <popMOOaTb pa3JIlIlIHbIe H3;lleJIII!I. ECJIII

nOCJIe OblCYWIIBaHHSI 3TH 1I3.neJIHSI no.noeprHYTI, 06>KHry, T. e. Harp(\B3HHIO

B ne'lax .QO BI,ICOKOA TeMnepaTypbI (obIwe 800°), TO rJIIIHa BbI;lleJlSleT BO;lly
Ii npeopa aeTCSI B TBep;lloe BClL\eCTBO, KOTopoe YJKe 60JIbWe He npHCOe;llH-
H!leT K ce6c BO;llbI Ii He 06JIa;llaCT nJIaCTH'IHOCTblO.

113 6eJIbiX COpTOB rJIHHbI lteJIalOT <pap<popOBbIe H <paSlHCOBbIe li3.ne,1HSI,
H3 MeHee lIlICTbIX, CO;llepJKa HX COJIH JKelle3a- rJIHH!lHYIO nOCY;lly, l'OH'Iap-
HbIe Tpy6bI, KHpnH'III, '1epenHLlY H T. n., KOTopbIe nOClle 06mHra Bcer;lla
6bIBalOT OKpaweHbI OKIICblO JKCllC3a B 6011ee Hllli MeHee JKenTbIA 1I,1Ii KpaCHbIA
lI.BeT.

CmeICO/lbllall npOMbIWJIeHHOCTb 6bIJIa H3BeCTHa YJKe B rJIy60KoA .npeB-
HOCTH. ITpH paCKOnKaX .npeBHHX erHneTCKHX ropO;llOB, KOTopble cy ecTBOBaJIH
60.'1ee '1eM 3000 JIeT .no Hawero BpeMeHH, HaA.lI.eHbI pa3JIHtIHbIe CTeKJISlHHbIe

npe.nMeTbI. O;llH3.KO B ;llpeBHOCTH CTeKJiO 6bIJiO O'leHb .nOpOrHM. E eB XIV B.

CTeKJISlHHbIe OKHa 6bIJIH pe;llKocTblO Ii BCTpe'laJlHCI, JiIlWb B .nOMax
6ora'leA.
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OObl'lHblMH HCXO.!l.HblMH MaTepHaJIaMH .!I.J1R " CTeKJ10BapeHHR
"

RBJlRIOTCII

neCOK SiO ,cO.!l.a Na COaHJlH nOTalll I<9COa H H3BeCTHRK CaCOa. CMeCb

Belll.eCTB HarpeBaeTCR npH O'leHb BbICOKO TeMnepaType (.!I.O 1400°).
npH 3TOM KpeMHHeBbl aHrH.!I.pH.!I. BblTeCHReT yrOJlbHbI aHrH.!I.pH.!I. H nOJ1Y-

'IaIOTCR CHJlHKaTbI HaTpHR H KaJlbllHR:

Na2COa + SiO = Na2SiOa + CO2

CaCOa + Si09
= CaSiOs + CO2

,

Oopa30BaBlllHeCR CHJ1HKaTbl oopa3YlOT CnJ1aB C KpeMHeaeMOM Si02 , KOTO-

PblJ;! BCer.!l.a oepeTCR B H30bITKe, H nOJlY'laeTCR CTeKJ10.

TaKHM oopa30M B COCTaB OOblKHOBeHHoro CTeKJla, H3 KOToporo H3rOTO-

BJlRIOTCII CKJlRHKH, KOJlObl,OKOHHoe CTeKJlO, BXO.!l.RT, KpOMe .!I.BYOKHCH KpeMHHR,
CHJ1HKaTbI HaTpHR H KaJlbllHR. ,[(.lIR npHrOTOBJleHHR TyrOnJlaBKOrO CTeKJla, BMeCTO

CO.!l.bl, oepYT nOTalll I<9COa' CJIe.!l.OBaTeJIbHO, CHJIHKaT HaTpHR aaMeHReTCR

CHJIHKaTOM KaJIHR I<2SiOS'
B COCTaB XPYCTaJIbHOrO CTeKJIa, " XPYCTaJIR

"

, BMeCTO CHJIHKaTa KaJlbllHR,

BBO.!l.RT CHJlHKaT CBHHlla PbSiOa (BMeCTO CaCOa oepYT PbO).
,[(JIR npHrOTOBJIeHHR OeC148emHO'ZO CTeKJIa TpeoyeTcR COBepllleHHO 'IHCTbl 

KBapu. ECJIH npHMeHRTb >KeJITblf;t neCOK, TO CTeKJIO nOJIY'laeTCR aeJIeHOOaToro

HJIH >KeJITOBaTOro llBeTa (OYTbIJIO'lHOe CTeKJIO), OJIarO.!l.apR npHMeCH CHJlHKa-

TOB >KeJ1e3a.

llJlH npHrOTOBJleHHH qaemHozo CTeKJla K 06b1'lHblM MaTepHaJlaM npH6aBJlllIOT ue-

60JlbIUHe KOJlH'leCTBa pa3J1H'lHblX OKHCJlOB; TaK, npHoaBKa 3aKHCH K06aJlbTa CoO ltaCT
CHllee CTeKno, OKHCH xpOMa Cr20a HJlH MCltH CuO - 3eJleHOe H T. It.

CTeKJ10 He HMeeT onpe.!l.eJ1eHHO TeMnepaTypbl nJ1aBJ1eHHR, H npHO(:TbI-
BaHHH paCnJlaB.1JeHHOrO CTeKJla OHO 3arYCTeBaeT nOCTeneHHO. 113 nOJ1Y>KH.!I.-
Koro CTeKJ1a BbI.!I.YBaIO-T 0YTblJIKH, KOJlObl H T. .!I.., BhlTRrHoalOT MalllHHaMH

nJ1aCTHHbI OKOHHoro CTeKJIa, OTJIHBalOT TOJ1CTOe 3epKaJ1bHOe CTeK.'10, npec-

CYIOT pa3JlH'IHYIO nocy.!I.Y H .!I.pyrue H3.!1.e.!IHR.
K CHJIHKaTHO npOMbllllJleHHOCTH OTHOCHTCR TaK>Ke npOH3BO.!l.CTBO 14e.MeHma.

UeMeHT ROJ1ReTCR Ba>KHblM BR>KYlll.HM MaTepHaJIOM. npHrOTOOJIeHHOe H3 lle-

MeHTa H BO.!l.bl TeCTO nOCTeneHHO Onep.!l.eBaeT H npeBpalll.aeTCR 0 oeCbMa

ToepllYIO Maccy, npO'lHO CKpenJ1RlOllI.YIO pa3J1H'IHble npe.!l.MeTbI, HanpHMep

KHpnH'IH.
ECTb copTa lleMeHTa, 3aTOep.!l.eOalOllI.He He TOJ1bKO Ha 003.llYxe, HO H no.!l.

BO.!l.O , H n03TOMY npHrO.!l.Hble .!I.J1R pa3J1H'IHbIX nO.!l.BO.!l.HblX coopY>KeHli .
UeMeHT nOJ1Y'laeTCR OO>KHraHHeM CMeCH H3BeCTHRKa H rJlHHbI B CnellHaJlb-

HblX ne'lax. B HeKOTopblX MeCTax BCTpe'laeTCR npHpO.!l.HaR CMeCb rJ1HHbI

H H3BeCTHRKa B BH.!I.e ropHO nOpO.!l.bl .MepU/lIl, COOTHOllleHHe 'IaCTe B KO-

TOpOM TaKoe, KaKoe TpeoyeTcR .!I.JIR H3rOTOBJ1eHHR lleMeHTa. EOJ1blllHe aaJ1e>KH

TaKHX MepreJ1e HaXO.!l.!lTCR, HanpHMep, He.!l.aJIeKO OT HOOOPOCCH CKa, r.!l.e

paOOTalOT OOJ1blllHe lleMeHTHble aaOO.!l.bl.

I1pH 06mHre MepreJlH HJlH HCKYCCToeHHoA CMeCH H3BeCTHliKa H rJlHHbI nOJlY-
'laIOTCIi 6e300ltHble COeltHHeIiHII- CHJlHKaT KaJlbUHII 3CaO.Si02, COeltHHeHHII OKHCH

KaJlbUHII C OKHCJlaMH aJlIOMHHHII H meJle3a: 2CaO.AI20a, 2CaO.Fe20a H ltp. CneK-

IUYIOCII npH 06mHre Maccy (KJlHHKep) pa3MaJlblOalOT B O'leHb MeJlKHtI: nopOIUOK-

neMeHT. OpH 3aMeIUHoaHHH ueMeliTa C BO.lloA 6e300ltllble COeltHHeHHII nepeXO.lllIT
B rH.lIpaTbI, 3aCTblBalOllI.He B CnJlOIUHYIO 3MopcpHYIO Macey lleMeHTa, 0 KOTOpOtl: 'laCTH'lHO

06pa3YlOTCII H KpHCraJlJlH'IeCKHe COeltHHeHHII.
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-CMcrnHB3H lleMeHT C neCKOM, rp3BHeM,  eOHeM, nOJlY"3IOT oeTOH. yI3

oeTOH3 H >KeJle300eTOH3 (oeTOH C >KeJle3HbIM OCTOBOM BHYTpH) B03BO.ll.IIT P33-

JlH'IHbIe cOOPY>KeHHH
- orpOMHblC 3.11.aHHH, MOCTbI, MOJlbl H T. n.

TeopHH CXB3TblB3HHH (TBCp.ll.eHHR) lleMeHTa c eHe BnOJIHe YCTaHODJlCH3,
HO npaKTliK3 H3roTOBJleHHH lleMeHT3 H oeTOHa .ll.OCTHrJla OOJlbrnOrO COBep-

rneHCTBa.

BonpOCbI L{JI5I I10BTOPEHH5I.

1. KaK nOJlyqaeTCR KpeMHHH? KaKall n060qHall peaKI(HIl npH nOM npOHCXOl{HTi'
2. Ha30BHTe pa3HOBHltHOCTH KpeMHe3eMa H HI npHMeHcHHIl.
3. KaKHe KpeMHHeBbie KHCJlOTbi 8b1 3HaeTe? I-bBecTHbi nH OHH B CBo60ltHOM

BHlte? KaK Ha3b1BaIOTCR HX COJlH?
4. HanHw1ITe paBeHcTBo peaKItHH nonyqCHHIl pacTBopHMoro CTeKna.
5. C KaKHM 311eMeHTOM H B qeM CXOlteH KpeMHHH?
6. Ha qeM OCHOBano npHMeneHHe rnHHbI B KepaMHqeCKOH npOMbllU!IeHHocTK?
7. HanHwHTe paBeHcTB3 peaKUHH, npOHCXOltll HXnpH BapKe CTeKna.

XVIII. J1.HCnEP HblECHCTEMbi.

1. CycneH3HH H 3MYJlbCHH. Mbi .11.0 CHX nop CTporo OTJlHlJaJlH pac-

TBOP, npe.ll.CT3BJlSlIO HitCOBeprneHHO O.ll.HOpO.ll.HYIO CMeCb p3CTBOpHTeJlR H pac-

TBOpeHHOro Be eCTBa,OT MYTHOA >KH.II.KOCTH, cycneH3HH, cO.ll.ep>Ka eitBe e-
CTBO BO B3BerneHHOM COCTORHHH.

B pacmsope mfJepoozo seU4ecmsa MbI BH.II.HM TOJlbKO OOHY JlCUo«ocmb,
HJlH, KaK npHHRTO rOBopHTb, O.ll.HY >KH.II.KYIO tj)aay, H HHKaKHM cnOCOOOM
He MO>KeM pa3J1HlJHTb OT.II.CJlbHblX 'IaCTHlJeK TBep.ll.OrO Be eCTBa,XOTSI Obi MbI

paCCM3TpliBaJlli paCTBOp B caMblit CHJlbHblA MHKpOCKon.
B cycneH3UU >Ke Mbi pa3J1HlJ3eM OfJe ifJa3bl: 1) >KH.II.KYIO - B3RTYIO >KH.l1-

KOCTb H 2) TBep.l1YIO- B3BerneHHble lJ3CTH'IKH HepaCTBOpHMOro TBep.l10rO

BeUleCTB3, oopa3YIOIllHe MYTb.
B cycneH3HH TBCP.ll.3S1- ct>33a nOCTeneHHO OCe.ll.aeT Ha .ll.HO, B pacTBope >KC

p3cTBopeHHoc BeWCCTBO HHKOr.ll.3 He OCe.ll.aeT, eCJlH TOJlbKO He H3MeHSlCTCSI

TeMnep3Typ3 H HC HcnapReTCSI paCTBOpHTCJlb. PaCTBOp BCer.ll.a O.ll.HOpO.ll.CH.
YeM MCJlblJe lJaCTHlJKH TBCP.ll.oA ct>a3b1 B cycneH3HH, TeM Me.ll.JlCHHee OHH

oce.n3IOT.

_ Onblm 1. Pa30TpHTC C Bo.noA KycOlJeK rJlHHbI, BJleATe nOJlYlJeHHYIO
K3rnHU:Y B npooHpKY C BO.ll.oA, B300JlTaATe H nOCTaBbTe npooHpKY B rnTa.THB.

HaOJllOltaATC nOCTeneHHoe oce.naHHe MYTH Ha .ll.HO npOOHpKH. _

HaHOOJIee KpynHblc lJaCTH'II.:H OblCTpO onYCKalOTCSI Ha .nHO, 3aTeM no-

CTeneHHO oce.nalOT Bce oOJlee H oOJlee MeJlKHe.

CaMble MeJlKHe 'I3CTHlJKH He OCe.ll.alOT B Te'leHHe .nOJIroro BpeMeHH. }l(H.II.-
KOCTb Ha.n OCa.ll.KOM B HarncA npooupKe OCTaeTCSI MYTHOA u:eJlble .nHH H .na>Ke

JlCCSlTKH ltHeA.

ECJlH Obi Mb! B3S1JIH TBep.noe BCIllCCTBO, H3MCJlblJeHHOC B 'IaCTHlJKH HC-

CKOJlbKHX COBeprneHHO onpe.neJIeHHblX p33Mep()s, TO MbI nOJlYlJHJlH Obi He-

CKO.1 bKO pe3KO OT.II.eJlSlIOIllHXCSI CJlOeB OCa.ll.Ka.

TIoCTeneHHblM OCe.ll.3HHeM H3 >KH.II.KOCTH Bce oOJlee H OOJIee MeJIKHX lJ3-

CTH'IeK nOJlb3YIOTCR B npOH3Bo.nCTBe .ll.JlR nOJlyqeHHSI O'leHb TOHKHX noporn-
I(oB. 113McJlb'leHHoe B nopornOK Be eCTBOB303J1TblB31OT C BO.ll.oA B K3KOM-

HHOy.nb cocy.ne, .II.alOT oceCTb Kp.ynHblM 'I3CTHlJK3M, 3 3aTeM CJlHB310T MYTHYIO

>KI1.11.KOCTb B .npyroA cocY.ll., B KOTOpOM OCe.ll.alOT oOJlee MeJlKHe 'IaCTHqKH.
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LJeM ,llOJlbWe WJlO OCe,llallHe B nepBOM cocY,lle, TeM MCJlb'Je 6Y,lleT nopo-
WOK, KOTOpbl11 OCSI,lleT BO BTOpOM.

TaKoR cnoc06 pa3,lleJleHHSI B3BeWeHHblX B >KH,llKOCTH TBep,llbiX 'IaCTH'IeK

no HX pa3McpaM Ha OT,lleJlbHblC nOpIJ.HH, HJlH
" <j>paKIJ.HH" , HOCHT Ha3BaHHe-

Om.MY't1l8aHue.

Ha pHC. 194 H306pa>KeH pSl,ll 'JaHOB ,llJlSl OTMY'IHBaHliSl rJlHHbl Ha <j>ap-
<j>OpOBblX 33BO,llax. BO,lla co B360JlTaHHoR rJlHHoR Me,llJleHHO npOTeKaCT 1'13

OltHOrO 'JaHa B ,llpyroR. B nepBOM - OCe.llalOT caMble KpynHblc 'JaCTH'IKH, BO

BTOpOM
- 60Jlee MeJlKHe H T. ,ll. B nOCJle,llHelli 'IaHe c06HpalOTCSI caMble

MeJlKHC 'I3CTH'IKH, KOTopble nocJle OTCTaHBaHHSI H HLlYT B npoH3BoLlCTBO.

nOLlOOHblM >Ke 06pa30M OTMY'IHBaIOT MeJl ,llJlII 3y6Horo nopowKa, pa -
J1H'IHble MaTepHaJlbl ,llJlSl nOJlHpOBaHHSI H T. n.

I10JlHpODanbHble DOpOWKH, KaK H3JKltaK H T. D., D DpOll3BOltCTBe 'IaCTO pa3,1H'IaIOT

DO .MHHYTaM": 5-MHHYTHbJii, IO-MHHYTHhlA, 20-MHIIYTHhllI II T. It. 3TO 03Ha'iaeT, 'ITO

MYTHaR JKHltKOCTb 6h1na CJlHTa BO BTOpoA COCYlI DOCJle 5 MHU., 10 MHH., 20 MHII.

OTCTaHBaHHR.

B36aJlTbiBaSl ,llBe He paCTBOpSlIOU(HeCSI ,llpyr B ltpyre :JICuih(Ocmll, Mbl TaK>KC

MO>KeM nOJlY'JHTb B3BeweHHble B >KH.lO<OCTH KaneJlbKH BTOpOlt >KH,llI<OCTIf.

:.:,'
 ;.,:.: ..:. .". "." .

... ,,";\,':/:' .

. -:.-.. . ...
.

.'

,
' .

-

'

,

.

:. ::.
I'" .... eo. " "\" "....

PHC. 194. OTMY'IIIDaIlHe rnHIIbI.

. Onbtm 2. B03bMHTe 3/, np06HpKli 4-5% paCTBopa 6YPbl, npH-
6aBbTe HeCKOJlbKO KaneJlb nOLlCOJIHe'lHOrO HJlH ltpyroro paCTHTeJlbIjoro MaCJla

n CHJlbHO H LlOJiro B36a.IlTblBaRTe, 3aKpblB OTBepCTHe np06HpKH naJlbIJ.eM.

3aTCM nOCTaBbTe np06HpKY B WT3THB H Ha6J1IO,llaRTe. .

npH B36a.IlTbIBaHHll nOJlY'laeTCSI MYTHaSl, nOXO>KaSl Ha MOJlOKO, >KH.llKOCTb,
COCTOSlUJ.aSl H3 LlBYX >KH.llKHX <j>a3. aTO TaK Ha3blBaeM3S1 9MynbCHH.

TaKoti 9MYJlbCHeli SlBJlSleTCSI MOJlOKO, npeLlCTaBJISlIOUJ.ee c06011 KanCJlbKH

>KHpa, B3BeweHHbie B BOLlHOM paCTBope.

npH CTOSlHHH nOJlY'leHHoR HaMH 9MYJlbCHH 60Jlee KpynHble KaneJlbKH

MaCJla 6blCTpO OT.lleJlSlIOTCSI, Bcn.llblBaSl BBepx, TaK KaK MaCJlO J1er'lc BOLlLI.

MeJlKHC >Ke KanCJlbKH O'leHb ,llOJlrO HC BCnJlbIBaIOT. )f{li,llKOCTb OCTaeTCSI

M}'THOII.

B npOH3BOllCTBe MOnO'IllbIX KOHcepBOD HCKYCCToeIlHO pa36HBalOT wapHKIf Mac.n

Jla 60nee Me.1KlfC B OC06blX MaWHllax. TaKoe MexaHHtleCKH 06pa60TaIlHoe H CTcpHnH-

30BallHoe HarpeB3HHeM MO.10KO Ha3blBaeTCR .rOMoreHH3HpODaHHhI l. (ClIe.1aHIIOe
rOMorCHHblM, OltHOpOltllhlM)_ OHO He OTCTaHBaeTCR B Te'leHHe O'lCllb ltoJiroro BpeMeUH.

CycncH3HH H 9MYJlbCHH HOCSIT Ha3BaHHe - JJ.HcnepCHH.
2, KOJlJIOH.II.Hble paCTBopbl, YeM MCJib'le 'IaCTH'JKH, B3BeWCHllble

B >KH,llKoli <j>a3e, TeM MeHbwe 3aMeTHa MYTb, TeM Bce 60Jlee H 60Jlec npo-

apa'lHoA .lleJlaeTCSI >KHLlKOCTb.

MO>KHO npHrOTOBHTb TaKYIO TOHKYIO .llHCnCpCHIO, 'ITO OHa 6Y.ll.cT\Ka3aTbcSI
cOBepweHHo np03pa'JlloR H O.llHOpO,llH A.

'
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n0J106HYIO ltHC"epCHIO .!\erKO Ha6J1lOltaTb Ha npHMepe zudpama 01WCll

3ICeAe3a Fe(OH)a, KOTOpblA, KaK H3BeCTHO, He paCTBopHM B BOJ1e.

rHJ1paT OKHCH meJle3a B BHlte TOH4aAweA MYTH no.!\Y4aeTCH nYTeM

2udpo/lU3a (CTp. 233) XJlOpHOrO meJle3a FeCl a :

FeCl a + 3H O Fe(OH)a + 3HCI.

J1.,nH 9Toro HarpeBalOT B XHMH4eCKOM CTaKaHe J10 KHneHHH J1HCTH.l.IJHPO-
BaHHYIO BOJ1Y H BJlHBalOT B Hee TOHKOA CTpyeA, .IJY4we no KanJlHM, "PH
9HeprH4HOM pa3MeWHBaHHH CTeKJlHHHOA naJl04KoA, HeMHoro paCTBopa x.IJOp-
HOro meJle3a.

nOJlY4aeTCH COBepweHHO np03pa'tHan TeMHo6yporo LlBeTa mHIU<OCTb,\
KOTopaH He OTCTaHBaeTCH B Te4eHHe 04eHb ltOJIroro BpeMeHH.

n04eMY me Mbl rOBopHM, 4TO 9TO Bce-TaKH J1HCnepCHSI, a He paCTBOp?
MomeT 6blTb Mbl HenpaBHJlbHO C4HTaeM rHJ1paT OKHCH me.lJe3a He paCTBO-

'PHMbIM B BOJ1e?
3a TO, 4TO 9TO He paCTBOp, rOBOpHT J1Ba 06CTOHTe.lJbCTBa. Bo-nepBbIX,

"PH 04eHb ltOJIrOM CTOSlHHH mHJ1KOCTH, B Te4eHHe MeCIiLleB H J1ame JleT,

'1aCTH4KH rHltpaTa OKHCH meJle3a B KOHLle

KOHLlOB OCeJ1aIOT Ha J1HO cocylta. Bo 

BTOpblX, TBepltYIO cpa3Y B mliltKOCTH,

He BHJ1HMYIO npOCTblM rJla30M B 06b14-

HbiX YCJlOBHSlX, Mbl MomeM 06HapymHTb,
OCBelLlaSi mHJ1KOCTb B TeMHolI KOMHaTe

/lY'tO.M csema C60KY.
BCHKHIt 3HaeT, 4TO, HaXOJ1I1Cb B 3a-

KpblTOM TeMHOM nOMelLleHHH - B capae 'fIf4UK
HJlH B KOMHaTe C OKHaMH, 3aKpblTblMH
TeMHblMH WTopaMH HJlH CTaBHSlMH,

- MbI

OT4eTJlHBO BHJ1HM npOHHKalOlLlHIt B no-

MCllI.eHHe 4epe3 KaKYIO-HH6yJ1b w:e.lJb

»JlY4 CBeTa ".. B 9TOM JlY4e Mbl JIerKO pa3J1H4aeM T3HUYIOlLllie B B03J1yxe
nblJlHHKIf, KOTOpblX 06b14HO, npH nOJlHOM OCBew:eHHH, MbI He 3aMe4ael\l.

HY)J{HO CKa3aTb, 4TO H caMbIA-TO »JlY4" Mbl BHllHM TOJIbKO nOTOMY, 4TO

D B03llyxe eCTb nblJIHHKH. 3TO MomHO nOKa3aTb Ha CJlellYIOw:eM onblTe.

CTeHKH CTeK.IJSlHHOrO SlILlHKa CMa3blBalOTCSI rJlliuepHHOM. HILlHK 3aKpbl-
DaeTCIi H OCTaBJISleTCSI Ha J10Jlroe BpeMSI. nblJIHHKH nOCTeneHHO npHJIHnalOT
K rJIHuepHHY, H B03llYX B SlILlHKe lleJlaeTCIi COBepweHHO 4HCTbIM, »6CCflbl.1bHbIM" .

ECJlH Ha TaKolt SlILlHK HanpaBHTb B TeMHolI KOMHaTe ».IJY4" CBeTa, COJl-

He'lHOrO HJIH OT npoeKLlHOHHoro cpOHapll, TO B B03ltyxe llO H nocJle SlILlHKa

ny'l 6YlleT BHlleH, B IIlLllfKe me DudeH He 6ydem (pHC. 195).
To me caMoe Ha6J1lOllaeTCII, eCJlH Mbi nponycTHM JI)"I CBeTa 4epe3 npSlMO-

yrOJIbHblA COCYJ1 C llHCTHJI.1HpOBaHHolI BOllOII H.IJH C paCTBopOM nOBapeHHolI
eOJIH B llHCTH.IJ.'1HpOBaHHolt BOlle, OlleHb llo.lJrO CTOIIBWHII cnoKolIHO, 4To6bl
Bee cJlY4allHO nonaBWHe B Hero nbl.IJI1HKH OceJlH. JIY4 CBeTa B cocYlle He

BH.II.eH.

EcJlH me Mbl nOCJIe 9TorO cocYJ1a nOCTaBHM B1;Opofi COCYll C nOJIYlJeHHblM
HaMU »paCTBOpOM" rHllpaTa OKHCH meJle3a, TO B HeM TOT me JlY4 6yJl.eT
OT'leTJlHBO BUJ1eH (pHC. 196). 113 9Toro MblMomeM 3aKJII04HTb, 4TO nOJlY4eH-
Hall HaMH mHJ1KOCTb He HBJIlleTCSl HCTHHHblM paCTBOpOM, KaK paCTBOp nORa-

peHHOJ;t COJIH, a .COJ1epmHT B3BeweHHYlO TBepJ1YIO cpa3Y,
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Ha6Jl1oll.eHHe CBeTHli{erOCH JlY'Ia - KOHyca B HeOll.HOpOll.HOR cpell.e -- HJlM

HaneHHe THHJJ.anB (THH.llaJlb, Tyndall- aHrJlHAcKHA Y'leHblR) O'leHb 'IaCTO

npHMeHHeTCH B HaYKe lI.JlH OTJlH'IeHHH HeOll.HOpOll.HbtX lI.HCnepCHR OT 01l.HO-

pOll.HbIX paCTBopOB.
BeIlleCTB, I<OTopble MO>KHO nOJlY'IHTb B BHlI.e CTOJlb >Ke TOHKHX lI.HCnep-

CHtI, KaK H rHlI.paT OKHCH >KeJle3a, H3BeCTHO O'leHb MHoro. TIoJlY'leHHble
lI.HCnepCHH Ka>KYTCH COBepweHHO 01l.HOpO.llHblMH, np03pa'lHblMH paCTBopaMH,
H OTJlH'IHTb HX OT HCTHHHblX paCTBOpOB MO>KHO TOJlbKO npH nOMOillM HBJle-

HHH THHlI.aJlH HJlH HHblMH KOCBeHHhlMH cnoc06aMH.
B OTJlH'IHe OT Zpy6blX oucnepcuii, HeOll.HOpOll.HOCTb KOTOpblX cpa3Y

3aMeTHa, H OT ucmuHHblX pacmfJopOfJ, Ta,KHe TOHKHe lI.HCnepCHH HOCHT Ha3Ba-

HHe - KonnOHJJ.Hble paCTBopbl HJlH :JonH. 51cHo, 'ITO pe3KoR rpaHHllbi
Me>KlI.Y rpy6b1MH lI.HcnepCHHMH H 30JlHMH HeT. TIoJlY'laH BeIlleCTBO Bce B 60-

Jlee H 60Jlee H3MeJlb'leHHOM BHlI.e, MbI MO>KeM nOCTeneHHO nepetiTH OT

rpy60R lI.HCnepCHH K KOJlJlOHltHOMY pacTBopy.
no CYIlleCTBY He 1I.0Jl>KHO 6blTb pe3Koti rpaHHllbl H Me>KltY KOJlJlOHlI.HbIMH

H HCTHHHblMH paCTBopaMH. l1CTHHHbltI paCTBOp, XOTH 6b1 caxapa B BOlte, Mbi

MO>KeM npeltCTaBHTb ce6e KaK CMeCb

MOJleKYJI BOll.bI C MOJleKYJlaMH caxapa,

lI.BH>KYIllHMHCH Me>KlI.Y MOJleKYJlaMH

BOll.bI. 30JlH HepacTBopHMbIX BeIlleCTB
OTJlH'IaIOTC:H OT HCTHHHblX pacTBopoB

pacTBopHMblX BeIlleCTB TOJlbKO TeM,
'ITO 'IaCTH'IKH HepaCTBopHMoro BeIlle-
CTBa CaMI1 c060tl He paCnall.aIOTCSI
B paCTBopHTeJle 11.0 MOJleKYJI, KaK 'Ia-

CTH'IKH paCTBopHMblX BeIlleCTB. Ho MbI

MO>KeM ce6e npell.CTaBHTb CTOJlb TOH-

Koe H3MeJlb'leHHe KOJlJlOHlI.HblX 'IaCTH-

'IeK 30Jletl, 'ITO OHH no CBOHM pa3Me-

paM 6YlI.YT- npH6J1H>KaTbCH K pa3MepaM

MOJleKYJI H B KOHlle KOHllOB 6YlI.YT pa311.p06J1eHbI 11.0 OTlI.eJlbHbIX MOJleKYJI.

C lI.PyroR CTOpOHbI, eCTb BeIlleCTBa C TaKI1MH 60JlbWHMH MOJleKYJlaMH, 'ITO

HX HCTHHHbIe, HHKOrll.a He lI.alOillHe OCall.Ka paCTBopbl nOKa3b1BaIOT HBJleHl1e

THHlI.aJlSI .

I1pHMepoM neureCTBa C TaKHMI1 KpynublMH MOJleKYJlaMH M01KeT CJlY1KHTb
2eMOvlO{fUH. KpaclIU(ee BeU(eCTBO KpODH, MOJleKYJlbl KOToporo HMelOT COCTaD

C'68H12oaNmOJ18FeS..

TaKHM 06pa30M OTJlH'IHe KOJlJlOHlI.HblX pacTBopOB OT HCTHHHbIX pac-

TBOpOB, KaK H KOJlJlOHltHblX' paCTBopOB OT rpy6b1x lI.HCnepCHtI, 3aKJlIO'IaeTCSI

B cmeneHtl tl3.Me/lb'teHtlR, I1J1H, KaK rOBopSIT, B CTeneHH JJ,HcnepCHOCTH.

3. .lI.HcnepcHbie CHCTeMbi. 11 rpy6bIe lI.HCnepCHH H KOJlJlOHlI.Hble pac-

TBOpbI SIBJlRIOTCR OTlI.eJlbHblMH CJlY'IaRMH JJ.HcnepCHbiX CHCTeM, HJlH cMeceA

pa3,lli'lHblX <l>a3.
B Ka>KltoA lI.HCnepCHoR CHCTeMe MO>KHO pa3J1H'IHTb OCHOBHoe 01l.HOP01l.-

Hoe BeIllecTBO, HJlH JJ,HcnepCHOHHYIO cpeJJ.Y, H pacnpell.eJleHHYIO B HeA

JJ.HcnepCHYIO cpuy. ,UHcnepCHOHHOR cpeAoR MOrYT 6bITb H TBep1l.0e BeilleeTBo,
H >KHlI.KOCTb, H ra3. To >Ke OTHoeHTCR H K lI.HenepcHoA <l>a3e.

.

,UJlR TOro 'IT06b1 HarJlRlI.Hee npell.CTaBHTb Bee 'B03MO>KHble KOM6HHal{HH,
'0603Ha'lHM TBepAoe BeilleeTBO 6YKBOit T, >KHAKOCTb 6YKBOR >K H ra3 6YK-

PHC. 196. JIy'l CBeTa He BHltHM B pac-

TRope nOBapeHHoA COJIH H BHltHM

B paCTDope rHltpaTa OKHCH >KeJleaa.
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BoR f. ECJlH COe.nHHHTb 6YKBbJ nOnapHO If no.n nepBoR 6YKBOA nOHHMaTb

.nHCnepCHOHHYIO cpe.ny, a no.n BTOpoR- pacnpelteJleHHYIO B HeR .nHcnepCHYIO
ct>aay, TO MblCJlHMbJ cJle.nYIOw.He 9 CUCmtM:

TT,
>KT,
fT,

T>K,
>K>K,
f>K,

Tf,
}Kf,
fr.

MO)/{HO npHBecTH npHMepbJ Ha Bce CHCTeMbJ, KpOMe nocJle.nHeR - ff, TaK

KaK Bce raabl B JlI060R nponopUHH 06pa3YlOT lIfe)/{.ny c060R O.nHOpO.llHble
cMecH, T. e. OltHY raao06pa3HYlO ct>a3Y.

CJleltyeT OTMeTHTb, l(TO Ha3BaHHe ".llHCnepCHble CliCTeMbl" OTHOCRT KO

BceM CMeCHM, He3aBHCHMO OT CTeneHH H3MeJlbl(eHHR HJlH CTeneHH .llHCnepCHO-
CTH .llHCnepCHoR ct>a3bJ.

B HH)/{eCJle.llYIOw.eR Ta6JlHIJ;e npHBe.lleHbJ npHMepbJ Bcex THnOB ltHCnepCHblx
CHCTeM.

nPHMEPW ,D.HCnEPC"blX CHCTEM.

CUCTeMa I HaSBaHHe  cnepCHOHHaBcpe..a .llHcnepCUa<l cjJ83a

TT I 6eTOH I ueMeHT I llle6eHb, neCOK

T)I{ I MOKpblD KHpnHl( I OOOJlUKeHH3J1 rJlHIla I OO.lla

Tf I .llpeBeCIlbiD yrOJIb I yroJib I B03ltYX

)KT I MYTIlaJl BOlt3 I BO.lla I TBepltbie '1aCTH'lKH

)I{ )f{ I MOJlOKO I JKHltKOCTb I Kan.1H MaC.1a

)I{f I nella I )/{H.llKOCTb I ra3

I
f1' I nblJlbIlblA: D03.llYX I B03.nyX I TBep.llble 'laCTH'lKH

f)K I TYMaH I B03.nyX I KaneJlbKH BOltbi

B03BpalllallCb K 30.ILRAt KaK K OltHOMY .H3 cnY'laeB .llHCnepCHbiX CHCTeM, OC13HO.

BHMCII Ha Bonpoce 0 TOM, 113 OCHOBaHHH KaKHX npH3HaKOB Mbl MOJKeM C'lHTaTb ltaH-

IIYIO JKHltKOCTb KOJlJlOHltHblM paCTBopOM, a He HCTHHHblM paCTBopOM H He ltHCnepcHeil:
(T. e. cycneH3HeH H.1M !:IMYJlbCHeH).

BBHltY HenpepblBHOCTH nepeXOltOB, !:ITO lteneHHe MOJKeT OblTb mO.ILb1CO YC.lLOBHbUI.
JJ,HcnepCHble CHCTeMbl KnaCCH«tmUHPYIOTC!l no pa3MepaM 'laCTH\{. Pa3Mep JKe 'laCnI\{
MOJKeT 6b1Tb onpelteneH npH nOMolllH MHKpOCKona ltJl!l oOJlee KpynHblx 'laCTH\{
H npH nOMolllH Y.lLbmpaMU1CpOCKona -ltJl!l 60Jlee MeJlKHX.

YCTPOil:CTBO YJlbTpaMHKpOCKona OCHOBallO Ha !lBneHHH THHltaJl!l. PaCCMaTpHBaeMaJl
nOlt MHKpOCKonOM JKHltKOCTb OCBelllaeTC!l He CHH3Y, KaK B 06b1KHOBeHHOM MHKpOCKone,
a COOKY TOHKHM JlY'lOM CBeTa npH nOMOlllH npoeKUHoHHoro cpOHap!l (pHC. 197).
GJlaroltap!l paccellHHIO CBeTa D30eweHHblMH 'IaCTH'IKaMH OHII' KaJl(YTCIl rOpa3.ll0 60Jlb-
WHMH H, HeOHltHMble B MHKpoCKon npH 06bl'lHOM oCBellleHHH, OHH lteJl310TCIl BH.llH-
MblMH npH 60KOBOM oCBelllellHH.

Pa3Mepbl 'IaCTH'IeK H3Mep!llOTC!l MU1CpOHa,1tU. OltHH MHKpOH, 0603Ha'iaeMbllt rpe-
'IecKoD 6YKBOA fL (MIO), paoeH 0,001 MM. OltHH MHJlJlHMHKpOH MI" (!:IM-MIO) paBeH
0,001 1", HJlH 0,000001 MM.

ECJlH 'IaCTH'IKH ltHCOepCHoD 1jJ33bl B JKHltKOD ltHCOepCHOlllioA cpelte HMelOT pa3-
liepbl 60JlbWe 0,11", TO TaKaJl CHCTeM3 lIa3b1BaeTC!l iJucnepcueii. )],HcnepcHH .lleJl!lTCJI
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lIa cycneH.111U H 3Aty/tbCUU. llHcnepcHH HMelOT 06bI'lIIo MYTUblH BH./{ H 60Jlee HJlU
MeHee 6blCTpO OTCTaHBaIOTCIi.

.

CHCTeMbi C '1aCTH'IKaMH../{HCnepcHolt' !jJa3b1, HMelOll(HMH pa3Mepbl 0,1 (1--5 At(l-,
lIa3b1Ba1OTCIl 1CO/t/tOUiJHblMU paCm80paAtU; OHH pa3lteJlllIOTCil Ha cycneH30uiJbI. H

3.lty/tbcvlliJbl. lJaCTl1'1KH BHltHMbI B ynbTpaMHKpocKon.
'

CHcTeMbI C '1aCTH'IKaMH MeHbwe 5 M(I- Ha3b1BaIOTCIl ucmUHHblMU pacm8opaMu.
lJacnl'lKH lIeOH./{HMbI B YJlbTpaMHKpocKon.

YCTaIloRHo HenpepblBlIocTb nepeXOlta OT cycneH3HIt U 3MYJlbCHit K KOJlJlOHltHbiM

pacTBopaM H OT IIHX - K HCTHHllbiM pacTBopaM, cJlellyeT OTMCTHTb, '1TO Y THnH1JHblX

npe.acTaBHTe.1eA Ka)J{ltol!: H3 3THX ltHCnepCHbiX CHCTeM, B CBII3H C KOJlU1JeCTBOM,

T. e. C pa3MepaMH HX '1aCTHl.(, HMelOTCIl H CBOH Ka'leCTBeHHble OC06eIlI/OCTH.
Ec.ul C'IHTaTb, '1TO HCTHIIHble paCTBopbl IIBJlIlIOTCII, no cyu eCTBY,CMeCAMH OTltell....

IIb1X Mo.leKY,l, TO Mbi y}Ke lie MO)J{eM OTJlH'IaTb B HUX OTltenbHblX !jJa3, TaK KaK O HY

MOJleKy.1Y JlI060ro OeU(CCTBa l/eJlb3A na3BaTb HH TBepltol!:, HH )J{HlIKolt, HH ra30oo-

pa3HoA. CooTBeTcroeHlIo C 3THM Y HCTHHl/biX paCTBO-

pOB eCTb CBOH oc06b1e cBoltcTBa, OTJlH'IaIOInHe HX OT

KOJlJlOHltHblX pacTBopoB, y KOTOpblX HMeeTCA BCer.l(a

HaJlH'IUe ltBYJ: !jJaa.

4. nOJIyqeHHe KOJIJIOH.l{HbiX paCTBO-

pOB. KOJlJlOH.QHble paCTBopbl MorYT nOJlY'IaT CII
pa3J1H'IHblMH cnocooaMH; OCTaHOBHMCIl Ha HeKO-

TOpblX H3 HUX.

1. UeJlblll: pSl.Q BelllecTB, KaK RH'IHbllI: OeJlOK,

MblJlO, rYMMHapaoHK (lUIell:), .QeKcTpHHOBblll:
KJlell: (H3 .QeKCTpHHa rOTOBHTCIl £jJoTorpa£jJH-
lIecKHIt KJlelt), >KeJlaTHHa, CTOJlHpHbllI: KJlelt (He-
lIHCTaIl >KeJlaTHHa), 6Y.QY'IH nOMellleHbI B BO.QY,
ClUIU cooou oopa3YIOT KOJlJlOHJtHbie paCTBOpbl.

CaMoe Ha3BaHHe "KOJlJlOH.Q" npoHcxo.QHT OT

rpelieCKoro CJlOBa "Ko.!/Jla", 'ITO 3Ha'lHT KJlelt.

KOJlJlOM.Q- "BellleCTBo, nO.QooHoe KJlelO". 3TO

Ha3BaHHe OblJlO npe.QJlO>KeHO aHrJlHltcKHM Y'Ie-
Hh/M r p 3 MOM (Graham, 1805-1869), KOTO-

ph/II: BnepBh/e OTJlH'IHJI KOJlJIOH.QHble pacTBop'"
PHC. 197. YJlbTpaMHKpocKon. OT HCTHHHblX paCTBOpoB. rp9M JtYMaJl, '1TO KOJl-

JlOH.QbI - 9TO ocooble BellleCTBa. OH npoTHBO-
nOCTaB.!/IiJI UX KpHCTaJl.'lOH.QaM

- BellleCTBaM, cnOCOOHIIIM KpMCTa.!/J/H30BaTbCSI
II .QaBaTb HCTMHHble paCTBopbl. Tenepb >Ke Mill 3HaeM, liTO KOJlJlOH.a;Hble

p3CTBOpi.I - 9TO O.QHH M3 CJlY1JaeB .QHcnepCHh/X CHCTeM, H B BH.Qe 30JleA

MorYT OblTb nOJly"eHbI caMble pa3Hooopa3Hble BellleCTBa, .Qa>Ke H TaKHe,

KOTopble MorYT .QaBaTb HCTHHHh/e paCTBopbl. Tal<, nOBapeHHYIO COJlb, eCJlH

BMeCTO BO.QbI B3S1Tb .QpyrylO ltHCnepCHOHHYIO cpelty, Hanp8Mep, 6eH30Jl, MO}KHO

nOJlY'IHTb B BH.Qe KOJlJlOH.QHoro pacTBopa.
2. KO.!/.'lOH,aHble paCTBOpbl MorYT OblTb nOJ/y"eHbI .MeXaHlt'teCTCll.M paCfnfl-

paHffe.M ff U3.MeAb'l.eHlle.M BellleCTBa.
30.1b KpaXMaJla MO>KHO nOJ/Y'IHTb npo.QOJI>KHTeJ/bHblM (He Meilee I/j lIaca)

paCTupaHHeM CMOlleHHoro BO.QOIt KpaXMaJla B cTynKe. ECJlU paCTepTbilt Kpax-
Ma.'l B300J/T3Tb C BO.QOIt M npo£jJHJlbTpOBaTb lIepe3 nJlOTHblA £jJHJlbTp, TO

paCTBOp K3>KeTCR cOBeprueHHo O.QHOpO.QHblM; HO npH nOMOlllH paCTBopa
Ho,aa MO>KHO OTKpblTb B HeM KpaXM3J/ (HanOMHMM, liTO Kp3XMaJI OT HO.Qa

cHHeeT).
3. MHorue MeTaJlJlbl MO>KHO nOJlY"HTb B BM.Qe KOJIJlOM.a;HblX pacTBopoB

no MeTo.Qy 3AeTCm.oU'l.eCTCOZO paCnbtAeHufl. J].JlR 9Toro .QBe npOBOJIOKH 83

246



paCnbI.1HeMOro MeTa.riJl3 (pHC 198), COeD:HHeHHble C HCTO'lHHKOM :mel<TpH-
'1eCKOrO TOKa, COnH>KaIOT TaK, '1TOObl Me>KD:Y KOHlI.aMH npOBOJlOK 00pa30-
BanaCb nOD: BOD:oR 80llbm08a dyza.

EcnH npOD:c. aTb onblT C 9neKTpOD:aMH 113 cepeopHHoA npOBOJlOKH, TO

MO>KHO BliD:eTb, KaK B >KHD:KOCTH pacnnblBalOTCH TeMHOKOpH'IHeBble OOJlaKa

paCnblJleHHOro cepeopa. B KOHlI.e K()HlI.OB BCH BO.lla B COcylte npHHHMaeT

TeMHOKOpH'IHeBYIO OKpaCKY. npo4>HJlbTpOBaB nonY'IeHHYIO >KHD:KOCTb, MbI

nonY'IlDl YCTOJ:\'1HBbIR KOJlnOHD:HblA paCTBOp cepeopa.
TaKHM >Ke 00pa30M MO>KHO nOilY'IHTb KOJIJlOHD:HblJ:\ paCTBOp 30JlOTa nyp-

nypOBoro lI.BeTa, nnaTHHbI - oyporo lI.BeTa H T. .ll.

PaCnbIJIeHHe MeTaJIJIa B BOJIbTOBOA .nyre MO>KHO OO"bRCHHTb TCM, '1TO

MeTann npH TeMnepaTYpc BonbTOBoA ltYrH HcnapHeTCH, H napbl, oXJla>KJI.ac-

Mble BOD:oR, crYlllalOTCH B Menb'laAuIHe KOJInOH.llHbIe '1aCTH'IKli.

KO,1,10HD:HbIJ:\ paCTBOp cepeopa nOD: Ha3BaHHeM "KOJlJlaprOJl" npHMeHHeTCR
B Me.LI.lllI.lHlC KaK .1JCKapCTBO npH 3apa>KeHliH KpOBH H B HeKOTopblX D:pyrHx
cnY'IaHx.

4. Kon. OH.llHbIA pac-

TBOp MO>KeT nOJlY'IHTaCR,
eeJiH paCTBOp KaKorO-

JlHOO BellleCTBa BJlHBaTb

B >KHltKOCTb, B KOTOpOJ:\
D:aHHOe BellleCTBO He pac-

TBOpIHIO.

npOHCXO.llHT 3aMeHa

pacm80pumellfl, H nOJlY-
'1aeTCH KOJlnOH.llHblJ:\ pac-

TBOp. TaK, 30nH CCpbI PHC. 198. PacnbllleHHe MeTaJllla B BonbTOBoA  re.

H KaHH4>OJlH MO>KHO no-

JlY'IHTb, B.mBaR cnHpToBblA pacTBop cepbl HJlH KaHH4>OJIH B BOltY.
5. l(eJiblA pR.ll BellleCTB nonY'IaeTCR B BH.lle KOJlJlOH.llHblX paCTBopoB np"

pa3nH'IHblX XUMUttecICllX peaIC1I,Uflx.
MbI Y>Ke 3HaKOMbI C 00pa30BaHHeM 30nR Fe(OHh npH rHltpOJlH3e

(CTp. 243).
npH Me.llJleHHOM OICUClleflUll cepoBO.llOpO.llHOA BO.llbl KHCJlOpOD:OM B03D:yxa

Bbl.llenReTCR cepa, 00pa3YIOlllaR 30Jlb:

2H2S + O2
= 2H20 + 2S.

J{0,1J10li.llHbIJ:\ pacTBop cepeopa MO>KHO nOJlY'IHTb, 80CCmaHa8/lU8afl pac-
TBOp a30THocepeopRHolt COJIH TaHHHHOM (TaHHHH - JlerKO OKHcnRlOllleeCR

OpraHH'IeCKOe BelllecTBo).
npH XHMH'IeCKHX cnocooax nOJlY'leHlill KOJlJlOHD:HblX paCTBOpOB '1aCTO

O.llHOBpeMcHHo C KOJlJlOHD:HbIM paCTBOpOM nOJlY'IaIOTCR H D:pyrHe BelllecTBa,
D:alOlllIle HCTHHHblJ:\ pacTBop. TaK, nOJlY'IeHHbIA HaMH 30Jlb rH.llpaTa OKHCH
>Kene3a (CTp. 243) He RBnReTCR BnonHe '1HCTblM KOJlJlOHD:HblM paCTBopOM,
TaK KaK npH rHD:pOJlH3e XJlOpHOrO >Kene3a, KpOMe rHD:paTa OKHCH >KeJle3a,

nOJlY'IaeTCR elite COJlRHaR KHCJlOTa. KaK omdellumb ee OT KOJlJlOHD:HOrO

paCTBopa?
3HaR, '1TO pa3Mep '1aCTHlI. B KOJlnOHD:HblX paCTBopax OOJlbWe, '1eM

B HCTHHHblX. Mbl MO>KeM npeD:CTaBHTb ceoe nopHCTYIO nepenOHKY C TaKHMH
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pa3MepaMH OTBepCTHft, 'ITO 'IaCTHUbJ HCTHHHOrO paCTBOpa 'Iepe3 HHX 6y.nYT
npOXO.nHTb, 'IaCTHUbI me KOJlJlOH.nHoro paCTBopa

- He 6y.nYT. TaKoft nepe-
nOHKoft MomeT cJlymHTb 06b1KHOBeHHaH nep a.MeHmHaH6Y.Maza, KOTOPYIO
npHMfHHIOT .nJlB 3aBepTbJBaHHR MaCJla H .npyrHx npo.nYKTOB.

npH60p YCTpaHBaeTCR H3 6aHKH 6e3 .lI.Ha, 3aTRHYToA CHH3Y nepraMeHT-
HOft 6YMaroft (pHC. 199). B 6aHKY HaJlHBaeTCH nOJlY'leHHblft rH.lI.pOJlH30M
KOJlJlOHltHblft pacTBop Fe(OH)s, 6aHKa norpymaeTcH B cocY.ll. C .lI.HCTHJlJlHpO-
BaHHoft BO.ll.Oft. lJepe3 HeKoTopoe BpeMR B Bo.ne HapymHoro cocY.ll.a JlerKO

06HapymHTb npHcYTcTBHe COJlRHOft KHCJlOTbI (OT AgNOs nOJlY'laeTcII 6eJlaH

MYTb AgCl).
'-ITO me KacaeTCR KOJlJlOH.lI.HblX 'IaCTH'IeK, TO OHH '1epe3 nepraMeHTHYIO

6YMary He npOXO.ll.RT. BO.ll.a B HapymHoM cocy.ne He meJlTeeT.

BOlty B lIapymHoM cocylte MeHRIOT, nOKa B Heft

He nepeCTaHeT o6HapymHBaTbCR HC!.
OnHcaHHblft cnoc06 OTlteJleHHII KOJlJlOHltHOrO

pacTBopa OT HCTHHHoro pacTBopa Ha3bJBaeTCR

ARUR3, a npH60p - AHaJlHSaTOp.
5. CBoAcTBa KOJlJlOHJl.HblX pacTBopoB.

O.ll.HO H3 xapaKTepHblX CBOftCTB KOJlJlOH.lI.HblX paCTBO-
pOB, Ka'leCTBeHHO OTJlH'IalOIUee HX OT HCTHHHblX

paCTBOpOB,- 3TO cnOC06HOCTb npH npO.ll.OJlmH-
PRC. 199. JlHaJIH3aTop. TeJlbHOM cToliHHH (HHOr.ll.a B Te'leHHe MHOrHX JleT)

BbllteJlRTb paCTBOpeHHOe BeIUeCTBO B ocaooK.

3TOT npouecc H.lI.eT TaKHM 06pa30M, '1TO CHa'laJla KOJlJlOH.lI.Hble '1aCTH'IKH

KaK 6b1 CJlHnalOTCH Me}I{.!J.y C0601O, 06pa3YR '1aCTH'IKH Bce 60Jlee H 60Jlee

KpynHble. CTeneHb .lI.HcnepCHOCTIi paCTBopa nOCTeneHHO YMeHbUJaeTcII, HO

pacTBop OCTaeTCR 30JleM.

npH .lI.aJlbHeftUJeM YBeJlH'IeHHH '1aCTH'IeK pacTBop .neJlaeTCH MYTHbIM,

npeBpaIUaeTcR B ltHCnepCHIO, H, HaKoHeu, nOHBJlRIOTCR BH.lI.HMbJe npocTbIM
rJl330M XJlOnbR, KOTOpbJe nOCTeneHHO OCe.ll.alOT Ha .lI.HO cocY.lI.a.

npouecc nOCTeneHHoro YMeHbUJeHHR CTeneH" .lI.HCnepCHocTH KO,1J10H.lI.-

Horo pacTBopa Ha3b1BaeTCR KoarYJlRu. R.
npou.ecc KoarYJlRUHH MomHO Ha6J1IO.lI.aTb He TOJlbKO Y KOJlJlOH.nHbiX

paCTBOpOB, HO H Y 60Jlee rpy6bIx .lI.ltcnepcHIL '-IacTH'IKH .lI.HCnepCHIi He

"POCTO OCe.ll.alOT Ha .lI.HO, a 06pa3YIOT CHa'laJla 60Jlee KpynHble '1aCTli'lKli.

1{0arYJlRUHIO 30,1eft MomHO YCKOPHTb npH6aBJleHHeM K KOJlJIOH.lI.HOMY

paCTBOpy paCTBOpOB IUeJlO'left, KHCJlOT H cOJleR, HJlH TaK Ha3bIBaeMbIX

81leKmpOllumo8 (paCTBOpbl 3THX BeliI.ecTB npOBOltRT 3J1eKTpH'IeCKHft TOK).

KoarYJlRUHIO 30JlII JlerKO Ha6J1IO.lI.aTb Ha 30Jle Fe(OHh.

. Onbtm. B03bMHTe B np06HpKY HeMHoro 30JlH Fe(OH)s, npH6aBbTe
HeCKOJlbKO Ky6n'lecKnx caHTHMeTpoB pacTBopa KBaCUOB KAI(SO..) HJlH,.

CepHOaJlIOMHHHeBoft COJIH AI2(SO..)s H Ha6J1IO.lI.aftTe. .

lJepe3 HeKoTopoe BpeMII nocJle npH6aBJleHHII pacTBopa KBaCUOB pacTBop

Ha'lHHaeT nOCTeneHHO MYTHeTb, 3aTeM Ha'lHHalOT nORBJlRTbCR 6ypbIe XJlOnbR,

KOTopbie nOCTeneHHO Oce.ll.alOT lIa .lI.HO cocy.na.

1{0arYJlHUHIO HeKoTopblX 30Jleft MomHO Bbl3BaTb He TOJlbKO npH6aBJle.
IIHeM paCTBopa 3J1eKTpOJlHTa, HO H KUnll'teHUe.M. 30Jlb RH'IHOrO 6eJIKa

KoarYJlHpyeT npH KHnR'IeHHH (6eJlOK BapeHoro Rftua - KoarYJlHpOBaHHbilt
6eJlOK).
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ECTb TaKHe 30JlH, KOTOplJle KoaryJlHpYIOT OT npH6aBJleHHfI K HHM iJpyzux onpe-
iJeMHHblx SOMa. npHMepOM 9Toro RBJleHHH MomeT CJlymHTb 1I3aHMHaR KoarYJlHL\HR

sOJleR As:S. H Fe(OH)., eCJlH HX CMewaTb B onpelteJleHHolt nponopUIIH. Ho 'Iaw.e

Mbi BCTpe'laeMCR C o6paTHbiM HBJleHHeM, KOrlta npH6aBJleHHe K ltaHHoMY 30JllO 1I.PY-
foro 30JlR JleJlaeT nepololR 30nb OO./lee ycmourtU'blAt.

TaKHMH saU4umHblAUl CBoRcTB3MH, T. e. COOC06HOCTbIO YBe.1H'IHBaTh YCTOH-
'tHBOCTb ltpyrHJ: so.eA, 06J1altalOT KOJlJlOHltHbie paCTBopbl me,JaTHHIoI H TOMY 0011.06-
DhlX KOJlJlOHltOB, KOTOplJle caMH c060R 06pa3YIOT C BoltoR KOJl.10HltHble pacTBopbl.
8Tci TaK Ha3b1B3eMbie o6pamuAtblt! ICO.lt.llOuiJbI.

ECJlH nponycKaTb cepOBOltOpOlt B pacTBop XJlOpHCTOro CBIIHua, TO 06pa3yeTcR,
c:epHIICTblR CBHHelt PhS B BHlte 'IepHOrO OCaltKa. Ho eCJlH K XJlOpHCTOMY CBHIlItY
npH63BIITb npeltBapHTeJlbHO pacTBop meJlaTHHbI, TO cepHHCTblA CBHllelt 06pa3yeT
30Jlb KOpH'IHeBOrO ItBeTa.

B npHCYTCTBHH 3aw.HTHbiX KOJlJlOH1I.0B 30JlH lteJl3IOTCH 60Jlee YCToA'IHBblMH no

OTHoweHHIO K !lJleKTpOnHTaM. KoarYJlHltHH 30JlR C 3aw.HTHblM KOnnOHltOM npOHCXOJlHT

TOJlbKO npH 3Ha'lHTeJlbHO 60JlbWeM KOJlH'IeCTBe 9J1eKTpo.1HT3, 'IeM 6e3 3aw.HTHoro

KOJlJlOHJla.

HeKOTopble KOnnOIlJlbl npH KoarYnJllJ,HII 06pa3YIOT CTY.LleHHCTble OCa.LlKH,

KOTopble HOCHT H33BaHHe - feJIH HJlII >KeJlH.

B BH.Lle reneR Bblna.Ll3IOT, HanpllMep, B OCa.llOK rHltpaTbi OKHCII >Kene3a

II anIOMIIHIIH, KOTopble CHa'l3J13 nOJlY'IaIOTCH B BH.Lle KOnnOH.LlHblX p3CTBOpOB.

06pa30B3Hlle reneR }IHOr.Lla COnpOBO>K.LlaeTCH 3arYCTeBaHHeM BceR >Kill(-

KOCTH, HJlH :HCe.llamUHfl3all,ueii. TaKYIO >KenaTIIHH3aIJ,HIO MbI HaOnIO.Ll3nll Ha

KpeMHlleBoR KHcnOTe (CTp. 237). TO'lHO TaK >Ke B BHlte cnnOWHoro CTyltHH

nonY'laIOTcH renH >KenaTHHbI II cTonHpHoro KneH npH OCTbIBaHIIH rOpH'IHX

paCTBOpoB. nOCTeneHHo TepHH BOfty, renb npeBparn.aeTcH B nnoTHYIO, TBep-

JlYIO Maccy. H3 3TOM OCHOBaHO npHMeHeHHe CTOJlHpHorO KJleH.

/{oarynHIJ,HCR 30neR nOJlb3YIOTCH Ha npaKTHKe .LlnH OftUCmKU 8oiJbl. Bo.ll3

peK, oepYU{HX Ha'lano B 6onoTHcTbIX MeCTHOCTRX, OObl'lHO oblBaeT oKpaweHa
B 60.'lee IInH MeHee >KenTbIR IJ,BeT 30nHMH OpraHH'IeCKHX Bew.eCTB. 3TH 30JlH

KoarynllpYIOT OT npH6aBKH K BO.Lle HeoonbWHX KOnli'leCTB cepHoanIOMHHHe-
BoR conH. /{pOMe Toro, CepHOaJlIOMHHHeBaH COJlb BCTynaeT B peaKIJ,HIO
C CO.Llep>Kaw.eRCH B BOlte KHCJloR yrJleKaJlblJ,HeBOR COJlbIO Ca(HC03)2' Oopa-
3yeTcH yrJleaJlIOMHHHeBaH COJlb AI2(COS)3' KOTopaH, K3K H3BeCTHO, H31J,eJlO

rH.LlpOJlII3yeTcH C Oop330BaHHeM rH.LlpaTa OKHCH 3J1({)MHHHH:

AI2(SO.>S + 3Ca(HC03)2 = AI2(COS)3 + 3CaS04, + 3H20 + 3C02 ;

AI2(COS)S + 3H20= 2AI(OH)s + 3C02
.

rll.Llp3T OKHCH aJlIOMIIHHH KoarYJlHpyeT B BH.Lle X.IlOnbeS Ze.Illl, KOTOpblR
a.LlCOpoHpyeT B3BeweHHbIe B BO.Lle 'IaCTH'IKII cycneH3HR, a TaK>Ke 03KTepHH.

DJlarOlt3pH 3TOMY npH noc.'1e.LlYIOllI,eM <pJfJlbTpOB3HIIII BO.Llbl tlepe3 neCOK

BO.Lla nonY'IaeTCH rOpa3.LlO oonee 'IHCT3H H 6eCIJ,BeTHaR. /{pOMe TOro, BOltY,
CO.Llep>K3rn.yIO KpynHbIe xnonbH, MO>KHO <pHJlbTpOBaTb rOp33.ll0 ObICTpee,
'1eM .LlO KoarYJlHIJ,HH. CepH03J1IOMIIHHCBotl COJIbIO noli. Ha3BaHHeM K03rYJlHHTa
O'leHb WllpOKO nonb3YIOTCR npll O'lHCTKe BO.LlbI Ha rOpO.LlCKIIX BO.llOnpO-

BO.llax.

Booolll,e, O,1arO.LlapR TOHKOMY pa3.LlpOOJleHIlIO Bern.eCTB B KOJlJlOH.LlHOM

COCTORHIIII Olil! OOJla.LlaIOT OOJlbwoA aiJcop611,UOHHOii cnoco6HocmblO.
MOIOrn.He cBotlCTBa MblJla OO"bHCHRIOTCH TeM, 'ITO OHO oopa3yeT KOJl-

JlOH.LlHblR paCTBOp, KOTOpbltl a.LlCOpoHpyeT 'IaCTII'IKII rpR3H. /{pOMe Toro,
MbIJlO cnOC06CTByeT npeBparn.eHII({) >KHpOB B 3MYJlbCHH.

COJlII nO'lBbI He BbIMbIBaIOTCR HalJ,eJlO BO.Llotl, TaK KaK IIX a.n.COpOIlPY({)T
OpraHH'IeCKHe KOJlJlOIIl(bI nO'lBbI.
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MHorne paCTHTeJlbHble BOJlOKHa HMelOT XapaKTep reJlelt, KOTOpble npll
KpaWeHHH a.llCOp6HPYK>T KpaCliTeJlH. OTHOCHTeJlbHO MHOrnX cOJlelt BbIme

ynoMHHaJlOCb, 'ITO OHli npHMeH!!IOTC!! B KpaCHJlbHOM lteJle KaK npompa8a..
POJIb npOTpaBbi 3aKmO'laeTC!! B TOM, 'ITO OHa, rH.llpOJlH3Y!lCb, .llaeT reJlb,
KOTOpbl1t OCa>K.llaeTC!I Ha BOJlOKHe H npH nOCJle.llYlOllI.eM KpameHHH a.llCOp 
6HpyeT KpaCHTeJlb (npH KpameHHH 06bl'lHO HrpalOT pOJIb TaK>Ke H XHMH'le 

CKlie npOLl.eCCbl).
KOJl.10H.llbi HrpalOT rpOMa.llHYIO pOJIb B lI.eJlOM p!l.lle 6110.ll0Z11'feCKUX njJo-..

lI,eCC08. KPOBb, COKH pacTeHHIt !lBJI!lIOTC!I KOJlJlOH.llHblMH paCTBOpaMH.

C KO.lI10HAIIbJMH Rn.1CIIIIHMI1 npHxoJ!,HTCH HMeTb lteJlO npH npHrOTOBJleHHH UHIltH

(KoarynHUHH 6e. KOn) H B I.(enOM pHlte npOH3nOltCTB, KaK UpOH3BOJlCTBO KaY'lYKa.
HCKYCCTncHHoro llIenKa, . aKoB,KpacoK, Mblna, KneH, 'IepHHn, ueMeHTa (UpH TBepAe-
HlfH I.(eMellTa npOHCXOJll1T 06pa30BallHe reJlH), cpoTorpalfllf'leCKHX MaTepH8II0B (CYC-
nell3lfH H KO.1J10Hltllbie paCTDopbl 6pOMHCToro cepe6pa, 3alll.IITHaH PO,lb >KeJlaTHuhI)
H T. It.

BOI1POCbI .QJI5I nOBTOPEHI151.

1. liTO Dbi 3HaeTe 0 cycneIl3HSlX H 3MYJlbCHHX?
2. liTO TaKoe Kon. OHJlHbllIpaCTBOp H KaK OTJlHqHTb ere. OT HCTHHHoro pacTBopa?
3. KaKHM OOpa30M MO>KHO OTJlH'IHTb HCTHHHblti pacTBop OT ltHCnepcHH?
4. I1pHBeltHTe upHMepbl pa3J1HQHblX ltHCllepcllbix CHCTeM.
5. KaK nonY'lalOTcH KOnJlOHltHbie pacTBopbl?
6. KaKHe KaQeCTBellllbie ocooeHHocTH HMelOT KOJlnOHltHhle pacTBopbl?
7_ LfCM MO>KHO Bbl3BaTb KoarYJlRI.(HIO KOnJlOHltHOrO pacTBopa?
8. KaKoe npHMenenHe HMeeT altCOp6UHoHHaH cnocooHoCTb KOnnOHJlOn?

XIX. nEPHOJl.H'-lECKASI CHCTEMA 3J1EMEHTOB.

CTPOEHHE MATEPHH.

1. KJlaCcH4JHKa HH3J1eMeHTOB. 3HaKOM!lCb C pa3J1H'IHbIMH 3J1eMeHTaMH,

Nbi BCer.lla 06palllaJiH IIHHMaHHe Ha CXO.llCTBO H pa3J1H'IHe HX XHMH'IeCKHX

eBolteTB.

npe>K.lle Beero Mbi p33.lleJlHJlH Bee 3J1e.

MeHTapHble BellleCTB3 H3 MeTIIJIJI... H He-

MeTaJIJI.... MeT3J1J1b1 HMelOT MeX<.llyco6olt
60JlbWOe CXO.llCTBO H K3K npOCTble Bellle-

CTBa H no CBOHM XHMH'IeCKHM eBoltcTBaM.

HeMeTaJlJlbl CXOJJ.HbI Me>K.llY C060ll, r. aB-

HblM 06pa30M, no CBOHM XIfMH'IeeKHM

CBottcTBaM. Mbi HeCKO,1bKO pa3 OTMe'lanH,

'ITO Me>K.llY MeTannaMH H HeMeTanJlaMH

HeT pe3Koit rp3HHLl.bl. ECTb 3J1eMeHTbI. KO-

Topble, 6Y.llY'IH B BHlte npOCTblX Belll.eCTR

lIIeTaJlJlaMH, B COe.llHHeHH!lX HMelOT CBOIt-

eTBa, xapaKTepHbIe .lln!! HeMeTaJlJlOB, KaK

Mblmb!!K H cypbMa (eTp. 215). Hao60poT,
HellleT3J1J1bl, KaK, HanpHMep, HO.ll H 6of',
MorYT npO!lBJI!lTb HeKoTopble cBoltCTBa,

.QMI1TpHH J.1nallOBUQ Me II It e JI e e D
xapaKTepHble .llJl!! MeTaJlJlOB [J2(SO,)a,1834-1907.
BPO,]. ECTb MeTaJlJlbl, KaK XpOM H Map-

raHeLl. (CTp. 115), KOTopble B O.llHHX COe.llHHeHH!!X !lBJI!lIOTC!I MeTaJinaMH,

B .llpyrHx
- HeMeTannaMH.
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B D.aJJbHe illeMMbI KJlaCC,HIfJI:IlJ.HpOBaJlH 9J1eMeHTW Ha OCHOBaHHH HX XHMH-

IJeCKHX CBO CTB no rpynnaM CXOD.HblX 9J1eMeHTOB H OTMeIJaJlH CXOJ{CTBO

11 OTJIHIJHH 9J1eMeHTOB J{aHHO rpynnbl, paBHO KaK CXOltCTBO 11 OTJlHttHH

Memlty rpynnaMH 9J1eMeHTOB.
MbI 06paTliJlH TaKme BHHMaHlie Ha 3aBHCHMOCTb M mltYaTOMHbIMH BocaMH

9J1eMeHTOB J{aHHoit rpynnbI H HX ,cBoitCTBaMH (CTp. 215): CBoltcTBa 9J1eMeH-

TOB C B03pacTaHHeM aTOMHoro Beca H3MeHHIOTCH B onpeJ{eJleHHOM nopHJ{Ke.

Tenepb, n03HaKOMHBillHCb C u.eJlbIM pHD.OM OTD.eJlbHbIX 9J1eMeHTOB H C 60Jlb-

illHM '1I1CJlOM HX COelJ.HHeHHIt, MbI MomeM nOHHTb, KaKHM oopa30M MomHO

npHBecTH OTD.e.'IbHble rpynnbl 9J1eMeHTOB B TaKYIO cHcTeMY, KOTopaH OXBa-
TblBaeT Bce 9J1eMeHTbl B u.eJlOM.

TaKaH CHCTeMa 6blJla BnepBble J{aHa BeJlHKHM PYCCKHM YIJeHblM .[(. Ii. M H-

.11 e'JI e e B bI M (1834-1907).
2. nepHO.ll.HlfeCKHA 3aKOH. MeHJ{eJleeB aa OCHOBY KJlaCcHIfJHKau.HH

3J1eMeHTOB B3S1.'1 HX amO.MHblU Bec.

ECJlH paCnOJlOmHTb Bce 9J1eMeHTbI B OJ{HH P!.lJ{, HaIJHHaH C caMoro ner-

Koro- BOJ{opO.Qa H KOHIJaH caMblM TH>KeJlblM - ypaHoM (U, aT. Bec 238),
TO Mbl 3aMeTHM, IJTO B 9TOM PHD.Y CXO.QHble !:meMeHTbl 6YD.YT BCTpeIJaTbCH
B onpeD.eJleHHOM nopH.QKe.

BOliO- reJlaH JIaTHA SepaJl- Sop YrJle- MOT Kl'lcJlO- Cl>Top Heoa Ha'r- Ma...

pOll ..a Ii pOll pOll pHi RaA

H He Li Be B C N 0 F Ne Na Mg
1 4 7 9 II 12 14 16 19 20 23 24

AJllo- Kpe l- <l>oc- Cepa x..op AproH KaJlRH KaJlb- YpaH
..(fHnK aRIi «pop I\Rii

Al Si P S CI Ar K Ca . . . . . . . . <II . . . U
27 28 31 32 35,5 OK. 39 39 40 238

OCTaBHB nOKa B cTopoHe BO.QOpOD., paccMOTpHM cBOfkTBa cJle.ll.YIOllJ.HJC
3a HI1:1I 18 9J1eMeHTOB.

r e JI H It (He- 4) - HHepTHblit ra3, coe.QHHeHHIt He J{aeT, OOlla.ll.aer

"HYJIeBolt" BaJIeHTHOCTblO.

JI II T H (Li - 7) -llI.eJlO'lHoit oJ{HoBalleHTHbilt MeTaJlJl; OH, nOJ{OOHO

K H Na, 6YPHO peampyeT C BOJ{Oit, 06paaYH eJ{KYIO llI.eJlO'lb L,iOH (noxa-
mylO Ha KOH H NaOH), C raJlOreHaMH J{aeT COJili LiCI, LiBr, LiJ.

6 e p H JI II H R (Be- 9) -J{BYBaJleHTHblR MeTaJlJl. fOpHT B KHCJlOpoJ{e,

06pa3YH BeO. B nopOillKe pearHpyer C BOJ{oR, XOTH H O'leHb MeJ{lIeHHO, o6pa-
3YH mD.paT OKHCH Be(OH) ,MaJlO paCTBOpHMblR B BOJ{e. Be(OH)!f - OCHOBa-

liHe, BCTynalOlJJ.ee B peaKu.HIO C KHCJlOTaMH C 06pa30BaHHeM cOJlelt. npH
9TOM JlerKO nOJlYIJalOTCH OCHOBHble COJIH. Bro YKaablBaeT, IJTO Be(OH)j-
cpaBHHTeJlbHO cJla60e OCHOBaHHe.

60 P (B - 11) - TpexBaJleHTeH, KaK npocToe Belll.eCTBO - HeMeTalin.

B COeltHHeHHRX OH 06JIaJ{aeT CBOItCTBaMH H HeMeTaJlnOB H MCTannOB. OXH-

ceJl 60pa R.l03 eCTb aHrHD.pHD., cooTBercTBYlOllI.HIt OOpHOIt KHcnOTe H3B03'
60pHaH KHC.'IOTa - KHCJlOTa CJIaOaH. BMecTe C TeM 60p MOH<eT HrpaTb ponb

MeTaJIna, 3aMelll.aR B KHCJlOTaX BOD.OpOD.. l-hBecTHa, HanpHMcp, IfJOCq.oPHO-
60pHaR conb BPOi , rD.e B HBJlHeTCH TpexBalleHTHbiM MeTannOM.,

Y r n e p OJ{ (C - 12) - IJeTblpeXBaJleHTeH; OH, KaK HaM H3BeCTHO, 06na-

.QaeT yme TOJlbKO cBoltCTBaMH HeMeTallna. OH He 3aMelll.aeT BOD.opoD.a B KHClIO-

Tax. OKHcen CO eCTb aHrHD.pH.Q yronbHOIt KHCJlOTbl H!fC03 , D.alOllI.eit u.eJlblft

pHJ{ COJIeit. OD.HaKO yronbHaH KHCJlOTa - KHCJlOTa cna6aH.
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A 3 0 T (N - 14) 06p33yeT pll.n 3Hru.nPH.nOB. BblcmeMY- 330THOMY
3HrH.npH.ny NiOn , rlte 330T nIlTHB3J1eHTeH, - COOTBeTCTByeT 330TH311 KHC.1IOT3

HNOs , npHH3.nJle)l(3m.311, K3K H3M H3BecTHo, K CHJlbHblM KHCJlOT3M. c.IJe.no-
R3TeJlbHO, 330T MO)l(HO OX3p3KTepH30B3Tb K3K HeMeT3.IJJI C .nOBOJlbHO pe3KO

8hIp3)1(eHHblMH CBOltCTB3MH.

K H C JI 0 P o.n (0 - 16), K3K MbI 3H3eM,
- THnH"lHhIlt HeMeT3J1J1.

4> TOp (F- 19)- C3MhIA 3KTHBHblA H3 HeMeT3J1J10B. OH )l(3ltHO COe.nH-

UlleTCII C BO.nOpO.nOM, 06p33YR qnopHCTOBO.nOPO.nHYIO (nn3BHKOBYIO) KHCnOTY
HF. 4>TOp COeltHHlleTCII C MeT3J1J13MH, 06p33YII COJIH.

T3KHM 06p330M MhI BH.nIlM, lJTO B pR.ny 3J1eMeHTOB, p3CnOnO)l(eHHbIX
B nopll.nKe HX 3TOMHblX BeCOB, MeT3nJlHlJeCKHe (OCHOBHhIe) CBOltCTB3 oc06eHHO

pe3KO BhIp3)1(eHhI B nepBOM lJ..IeHe pll.n3, 33TeM OHH ocn36eB3IOT OT o.nHoro

3neMeHT3 K .npyrOMY, nORBnRIOTCII HeMeT3J1J1HlJeCKHe CBoAcTB3, KOTopbIe B03-

p3CT3IOT, .nOCTHr311 H3H60nee BblCOKOA CTeneHH y <l>TOp3 ECJlH 6b1 H3MeHe-

HHe CBoACTB, no Mepe YBenHlJeHHR 3TOMHoro BeC3 3J1eMeHT3, npo.nOJl)l(3nO
H .n3J1ee HTTH B TOM )l(e Hanp3BneHHH, TO H3.n0 6b1J10 6b1 )I(.n3Tb, lJTO cne-

.nYIOm.HA 33 <l>TOpOM 3J1eMeHT 6y.neT 06n3lt3Tb em.e 60Jlee pe3KHMH CBoAcTB3MII

HeMeT3,nJl3. Ho 3Toro H3 C3MOM .nene HeT. 3a <l>TOpOM no BenH"IHHe aTOM-

HOro BeC3 CJlc.nyeT:
He 0 H (Ne- 20), KOTOpblA, K3K H renHA, - HHepTHblA r33, coe.nHHeHHIt

He .n3eT, 06J13lt3eT "HYJleBoA
M

B3J1eHTHOCTbIO. 33TeM CJle.nYIOT:
H 3 T pH A (N3 - 23)- o.nHoBaneHTHblA m.eJlolJHoA MeTaJlJl, CH.IJbHO

pearHpYIOll1HIt C BOltOA, C BhIlteJleHHeM BO.nOpO.n3 H C 06p330BaHHeM xoporno
p3CTBOpHMOA m.eJlOlJli N30H; C r3J10reH3MH H3TPHA 06p33yeT COJIH. H3TpHA
cxo.neH C JlHTHeM.

M 3 r H H A (Mg- 24) - .nBYB3J1eHTHhIA MeT3J\J1; pearnpyeT C BO.nOIt
TOJlbKO npH H3rpeB3HHH, 06p33yeT rn.np3T OKHCH Mg(OH) ,.llaeT OCIlOBlIbIe

COJlH, no XHMHlJeCKHM CBoAcTB3M HMeeT CXO.nCTBO C 6epHnnlleM.
A JI 10 M H H H A (AI- 27)- TpexB3,1eHTHblA 3J1eMeHT; KaK H 60p, HMeeT

.nBoACTBeHHblA x3paKTep: 6yltYlJH no <l>H3UlJeCKHM H XHMUlJeCKHM CBoltcTBaM

MeT3J1J10M, 06H3pY)l(HB3eT, o.nHaKo, H HeMeTanJII.\lJeCKHe cBoAqB3. T3K, rH.npaT
OKHCH 3J1IOMHHHII pearnpyeT co m.eJlOlJaMH, 06pa3YII paCTBopHMhIe COJIH

aJlIOMHHHeBolt KHcnOTbI (CM. HH)I(e).
K p eM H H It (Si - 28)- lJetblpeXBaJleHTHblA HeMeTaJln. EMY COOTBeT-

CTBYIOT cJla6b1e KHcnOThI, .113IOm.lIe pH.n co.1eA. COe.llHHCHHR HanOMliHalOT

CDOHM COCTaBOM H XHMHlJeCKHMH cBoAcTBalllH COe.llHHeHHII yr.IJepO.lla.
4> 0 C <I> 0 p (P - 31) - HeMeTaJlJl, no XHMHlJeCKHM cBoAcTBaM HanOMH-

HaIOm.HIt a30T. B BhIcrneM OKHCJle PiOn - OH nIlTHBaneHTeH.

C e p a (S -,- 32)- HeMeTaJlJl; 06HapY)l(HB3eT CXO.nCTBO C KHCJlOpO.llOM.

B BhIcrneM OKHCJle SOs- rneCTHBaneHTHa.

X JI 0 P (CI- 35,5)- aKTHBHhItt ranoreH, HMeeT CXO.llCTBO C <pTOpOM.
B BblcmeM OKHCJle CliO, - ceMHBaneHTeH.

A pro H (Ar- OKOJlO 39) - HHepTHblR r33, 3TOMHblA Bec KOToporo

6J1H30K K aToMHoMY Becy KanHII (CM. HH)I(e).
T3KHM 06pa30M, HalJHH3H C HaTpllH, MbI BCTpelJ3eM B HarneM pH.llY 3ne-

MeHThI, KOTopble .nOBonbHO 6J1H3KO nOBTopllIOT CBoltcTBa y)l(e paccMOTpeH-
HblX 3J1eMeHTOB H B TOM )l(e caMOM nOpll.llKe. lJepe3 BoceMb 3J\eMeHTOB MM

BCTpelJaeM cxo.nHble Me)l(.ny c060n 3neMeHTbI. 3a 3proHoM Cne.llyeT:
K 3 n H It (K- 39) - onllTb aKTHBHhIR ll1eJlOlJHOn MeTann H T. .n.

I1TaK, B nocnf.nOB3TenbHOCTH. C KaKoR H3MeHllIOTCII cBoRcTBa 3,1eMeHToB,
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eCRH 9J1eMeHTbl pacno.'10)\(eHbl B noplt.nKe B03paCTaHH!! ftX aTOMHblX 8eC08,

Ha6mo.naeTCIt onpe.neJleHHalt notJmopHeMocmb, HJlH nepHOAHqHOCT".
3Ta npa8HJlbHOCTb HOCHT Ha3BaHHe nepuoiJu'teCK020 3aKOHa 3/1e.MeHmOfJ,

aaKOfta MeftiJe.lleetJa (1868). nepHOltH'IeCKHR 3aKOH Bblpa)\(aeTCIt TaK :CfJotl-

cmtJa 3.1leMeHmotJ Haxo.n!!TCIt B nepuoiJu'tecKotl aatJtlCUMOCmu om amOMHbtX

tJeC08 3/le.MeHmo8. no Mepe KO.llU'tecmseHH020 B03paCTaHH!! aTOMHoro Beca

. nepHo.nI1'1eCKH H3MeH!!eTCR Ka'tecmSo 9J1eMeHTOB. nepHo.nH'IHOCTb CKa3b18aeTCR

He TOJlbKO B TOM, 'ITO 'IepC3 onpe.neJleHHOe 'IHCJlO 9J1eMeHT08 C80RcT8a

B 3Ha'lHTeJlbHOR Mepe nOBTopRIOTCR - 803Bpall(aIOTCR c80RcT8a ll(eJlO'lHblX

MeTaJlJlOB, c80RcTBa raJlOreH08 H T. .n.,
- HO TaK)\(e Ii B TOM, 'ITO H3MeHe-

HHe cBoRCTB 3J1eMeHTOB OT ll(eJlO'lHOrO 3J1eMeHTa .nO ra.rJOreHa cOBepwaeTcR
B onpe.neJleHHoR, nOBTOpRIOll(eRc!! nOCJle.nOBaTeJl-bHOCTU.

.

Ha 3TOM 3aKOHe H OCHOBblBaeTCIJ neplloiJu'tecKaH CllcmeMa 3.1leMeHmo.

(cHcTeMa lI.. 11. MeH.neJleeBa).
3. nepHOJlbl. '-IacTH plJ.na (CTp. 251), B npeJJ.eJlax KOTOpblX Ha6J11O-

.naeTC!! nOCJle.L(OSaTeJlbHO H3MeHeHHC c8oRcT8 3J1eMeHTOB, MeHlteJlee8 Ha38aJl

nepuoiJaM!I. B paccMoTpeHHblx HaMH .nBYx nepl1o.nax OT ll(eJlO'lHOrO MeTaJlJla

JlHTHR .no raJlOreHa cpTopa H HHepTHoro ra3a HeOHa H OT ll(eJlO'lHOrO MeraJlJla

HaTpH!! ltO raJlOreHa xJlopa H HHepTHoro ra3a aproHa Haxo.nHTC!! no 89J1e-

MeHTOB. 3TO Ma.llbte nepuoiJbt. B CJle.nYIOll(HX ltBYx 60.llbUlllX neplloiJax,
Me)\(.ny ll(eJlO'lHblM MeTaJlJlOM H HHepTHblM ra30M pacnOJlO)\(eHO no 18 9J1e-

MeHTOB, B cJle.nYIOll(eM  bWOMneplio.ne - 32 3J1eMeHTa H B nOCJleJ{HeM

nepHo.ne, He3aBepweHHoM,- 6 3J1eMeHTOO.

Ma.'Ible H 60JlbWHe nepl1o.nbl npHBe.neHbI B Ta6J1HIJ.e (CTp. 254). BMecTo

3HaKOB Jl.0Yx ell(e He H3BeCTHblX 9J1eMCHTOB 8 Ta6J1HIJ.e nOCTaOJlCHbi THpe.

B nepBoR CTpOKe Ta6J1HIJ.bI nOMell(aIOTCIt .noa MaJlbIX nepHo.na, B cJle.nylO-

ll(HX CTpOKax
- 60JlbWHe nepHo.nbI. DOJlbWHe nepHo.nbl OTJlH'IalOTCIi OT MaJlblX

He TO.'IbKO TeM, 'ITO B HHX 60JlbWee 'IHCJlO 9J1eMeHTOB, HO H TeM, 'ITO 8 HHX

60JlbWHHCTBO 3J1eMeHTOB - MeTaJlJlbl, H TOJlbKO B KOHIJ.e nOR8J1I1IOTCIi He-

MeTa,'IJlbI .

DOJlb'WHe nepHo.nbl, TaK )\(e KaK H MaJlbIe, Ha'lHHaIOTC!! MCTaJlJlaMH, CXO.n-

HbIMH C JlHTHeM H HaTpHeM, HO 3aTeM OCJla6J1eHHe MeTaJlJlH'IeCKUX COOltCT8

IIJl.eT Me.nJleHHO, H TO.'1bKO B caMOM KOHIJ.e nO!!8J1RIOTCR HeMeTaJlJlbl. O.nHaKO
B 60,'IbWI1X nepHo.nax eCTb O.nHO CBoRcTBO, no KOTOPOMY Ka)\(ltbIR 60JlbWoR

nepHOJl. MO)\(eT 6bJTb pa36HT Ha .nBe 'IaCTH, COOTBeTCTBYIOll(He MaJlblM repHO-
AaM. 3TO SaileftmHOCmb BblCWHX coJleo6pa3YIOll(I1X OKUC/108.

ECJlH MbJ npOCJleJl.HM H3MeHeHHe BaJIeHTHOCTH 3J1eMeHT08 60JlbWHX

nepHOJl.OO no KHCJlOpO.ny, TO HaR.neM, 'ITO CHa'laJla 3Ta BaJleHTHOCTb n08b1-

waeTCR OT e.nHHHIJ.bl.nO ceMH, nocJle 'Iero HltYT TPH BeCbMa CXO.nHblX

Me)\(.n:y c06010 9J1eMeHTa (.nJlR HeKOTopblX H3 HHX li3BeCTHbI coeAHHeHHR,

f.ne HX BaJleHTHOCTb pa8Ha 8), a 3aTeM BaJleHTHOCTb na.naeT .no e.nH-

HI1IJ.bl H .naJlee CHOBa nOCTeneHHO B03pacTaeT.n0 ceMH, nocJle lJero .neJlaeTCR

paBHoR HYJlIO.

B ra6J1HIJ.e (BHU3Y) .naHbl npHMepbl cpOPMYJI OKHCJlOB 60Jlee H38eCTHblX
HaM 9JleMeHTOB MaJlblX H 60JlbWHX nepHOJl.OO. n03THM cpopMYJlaM H MO)\(HO

npOCJJe.nliTb YKa3aHHYIO npaBHJlbHOCTb.
TaKHM 06pa30M OKa3bIoaeTCR 803MO)\(HbiM nOMeCTHTb 9J1eMeHTbI 60JlbWHX

nepHOJl.08 no.n HMelOll(HMH COOToeTCTBYIOll(YIO OaJleHTHOCTb 9J1eMeHTaMH MaJlblX

nepHo.nOB, npH'IeM nOJlY'IaIOTCR CTOJl6IJ.bl 3J1eMeHTOB C OAHHaKoooR BaneHT-

HOCTblO, KaK no H c.neJlaHO 8 Ta6nHIJ.e. HeC08na.neHHe nOJlY'laerCR TOJlbKO
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AJiH HHepTHoro r333 HeOM3 Ne, KOTOpblM KOIIlJ3eTCH ncpDblR M3JIWR neplfOlt,

H AJIH Mell.H Cu H 30JlOT3 Au, KOTopble, XOTH H .I1alOT OKHCJlbI K3K O.l1HO-

B3J1eHTHble MeT3J1J1bl COOTBeTCTBeHHO N3, nolt KOTOpblM OHH CTOHT, HO

06p33YIOT, KpOMe Tor , H BblClUHe OKHCJlbf (CuO H Au Oa)'
B JleBoR nOJlOBHHe T36JIHUbl, noli. HeMeT3J1J13MH nepBoro M3J10rO nepHOlt3,

Mbi H3XOltHM MeT3J1J1b1 60JlblUHX nepHOll.OB C TOIO >Ke B3J1eHTHOCTblO. T3K,
noli. 4JTOpOM, BblClUHIt OKHCeJl KOToporo, eCJlH 6lol OH 6b1J1 nOJlYlJeH, MOl'

6b1 no CXOll.CTBY C XJlOpOM HMeTb COCT3B F O" H3X0.l1HTCH MeT3.I\JI M3pr3-

Heu Mn, lI.310111HR OKHCCJI Mn20,. 3TOMY OKHC.I\Y COOTBeTcTByeT KHC.I\OT3

HMnO(, COJIb KOTopoR-nepM3Hr3H3T K3J1HH KMnO -H3M XOpOlUO H3BeCTHa.

J{poMe TOro, M3praHell lI.3eT COJlI-! K3K lI.BYB3J1eHTHbiR MeTaJlJl. noli. KHCJlO-

pOll.OM H3XO.LlHTCH MeT3J1J1 XpOM Cr C BblClUHM OKHC.I\OM CrOa , KOTOPOMY
COOTBeTcTByeT XpOMOB3H KHCJlOTa H2CrO(, .Ll3101113H COJIH xpOMaTbl.

B np3BoR >Ke nOJlOBHHe T36J1HUbl nOlt HeMeTaJlJlaMH HaXO.l1HTCH Y>Ke

3J1eMeHTbl HeMeTaJlJlHlJeCKOrO xapaKTep3, KaK, H3npHMep, noli. 4JOC4JOpOM-
MbllUbHK As H cypbMa Sb, noli. cepoR - CeJleH Se, noli. XJIOpOM -6pOM BI'
H HOll. J.

T3KHM 06pa30M, Mbi 3.LleCb BeTpelJaeMeH eo 3}laKOMblMH HaM zpynna.Mll
exodHblX 3lleMeHf1W8.

CJle.LlyeT ellle OCTaHOBHTbeH Ha lJeTBepToR CTpOKe Ta6J1HUbl, r.Lle lIaxo-

,D.HTCH 60JlblUOR nepHO.l1, eOCTOHllllIR H3 32 3.1eMeIlTOB. B 3TOM nepHO.l1e

HMeeTCH 14 BeebMa CXOltHblX Me>K.ll.Y c06010 TaK Ha3blB3eMbiX peiJICo3e.Mellb-
HblX 3/le.MeHm08 (OHH BXO.l1HT B COCTaB pe.LlKO BeTpelJalOlllHXCH MHHepa.I\OB,

HOCHU{IIX Ha3B3Hlie n pCltKHe 3eMJlH"). Bce 3TH 3J1eMeHTbl - TpeXBaJleHTHble
MeTaJlJlbl - 06p33YlOT OKHCJlbl THn3 R20a H nOTOMY nOMellleHbl Bee noli.

60pOM B, .lI.alOu HM, KaK Jl3BeCTII0, 60pHblR aHrH.I1pJllt B,JOa.
BOT cnHCOK 3THX 3J1eMeIlTOB (e oKpyrJleHHblMH 3TOMHblMH BeC3MH):

J] HTaJJ Ucpllli np23eOJlHM HeOI\HM HJlJlHHHH Ca "P"H EDponuii 1'31\0..11-
HHr[

La Ce Pr Nd ? Sm Eu Gd

139 140 141 144 150 152 157

Tcp6HH ,UHcnp03uii rO.1bYH;; 8p6uii TY"H;; HTTCp6HH KaCCHOTleli

Tb Dy Ho Er Tu Yb Cp
159 162 164 165 169 173 175

113 3THX 3J1eMeIlTOB np3KTIIlJeeKOe 3H3lJClllle IHtICeT nOK3 TO.'lbKO uepHR
Ce, KOTOpblR BXOll.HT B eOCTaD CnJl3BOB, npHMellHCMblX B K3lJeCTBe TaK H33b1-

B3CMblX nKPeMHcR" .Ll.'l!l 33>KHr3J10K. J{pOMe TOro, H3 OKHeH UepHH B C!\IeeH

C OKHCblO TOpllH Th 113rOTOB.1HIOTeH KOJln3lJl<H r330Ka.UIJlbHbIX H KCpOCIIHO-
K3J1I1J1bHblX rOpeJIOK.

6J13rOlt3pfl TOM)', lJTO BCe pe.l1K03eMeJlbHble 9.'leMeHTbI nOMelll31OTefl

B O.LlHOII KJleTKe lJeTBepToR CTpOKH CTOJl6U3, OCTaJlbHble 3J1eMeHTbl 9TOrO

nepHO.ll.3, HeCMOTpH H3 TO, lJTO BCex 9J1eMeHTOB B 3TOM nepHO.Lle 32, nOna.l131OT

B CTOJl6ubl, cooTBeTcTBYlOlllHe HX B3J1eHTHOCTH.

4. Ta6J1HQa MeH.lI.eJleeBa. Tencpb, KOr.l13 Mbl YCBOHJlH ce6e, "'TO T31<0e
60JlblUHe H M3J1ble nepHO.ll.bI, Mbl MO>KeM nepeRTIt K T36JIHue MeH.I1e.I\CeB3

(8 KOHUeKHHrH). Ha ,3ToR T36J1HUC M3.'lble nepHO.l1b1 H3XQ.I1flTCH O.l1HH noli.

.n.PYrHM., 60JlblUlle nepnO.l1b1 nO)J.eJleHbI H3 .I1Be lJ3CTH, KOTopble T3K>Ke nOMe-

lllellbi 0)J.H3 no)J. .I1pyroR TaK, 'iTO 3JleMeHTbI C 0.l111H3KOBOR B3.'leHTHOCTblO
.



no KHCJIOpO.ll.Y nOMell.\aIOTCH .lI.pyr no.ll. .lI.pyrOM It nOlt COOTBeTCTBYIOll.\HMH
9JIeMeHTaMH MaJIblX nepHOltOB. nplt TaKOM pacnOJIO)f(eHHH HaxO.ll.HT CBoe

MeCTO H HeOH Ne. KpOMe Toro, Ta6J1Hua .lI.e.lJaeTCH GOJlee KOMnaKTHoR.

B Ta6JIHue HMeeTCH 10 pniJo8, npHqCM B nepBOM pH.lI.Y CTOHT TOJIbKO

.lI.Ba caMblX JlerKltX 9JIeMeHTa- BO.ll.OpO.ll. H reJIHA.

.

nepe.ll. Ka)l{.lJ.blM CHMBOJlOM 9J1eMeHTa nOCTaBJIeHa uH<ppa, 91'0 HYMepa-

IJ,HH 9JIeMeHTOB no nOpH.lI.KY, B Kal<OM OHH CJIe.ll.YIOT O.ll.HH 3a .lI.PYrHM-

nopniJle08ble HO.Mepa. no.ll. Ha3BaHHHMit 3J1eMeHTOB nOMell.\eHbl aTOMHble

Beca_
I

3J1eMeHTbI B Ta6JIHue oGpa3YIOT 9 oG03HaQeHHblX pHMCKIIMlI uH<ppaMH
rpynn 9JIeMeHTOB C o.ll.HHaKoBoR BaJIeHTHOCTblO. nOCJle.ll.HlI1I rpynna - rpynna
lIHepTHbix ra30B, He BCTynalOll.\HX B XHMII'IeCKHe peaKUHH, oG.lJaltalOll.\HX
RHyneBoA BaJleHTHOCTblO", oG03HaQeHa HYJIeM - HYJIeBaH rpynna.

3HaKH 9J1eMeHTOB nOMell.\eHbI He B Cepe.ll.HHe Ka)f(ltoR KJleTKH, a C.lI.BlIHYTbI
BJIeBO HJllI BnpaBO. Eho C.lI.enaHO .lI.JIIi Toro, QTOGbi CXO.ll.Hble Me)f(.lI.Y c06010
no cBoAcTBaM (He TOJlbKO no BaJleHTHOCTH) 9J1eMeHTbl MaJIbiX H GOJIbWHX

nepHO.ll.OB HaXOltHJlHCb .lI.Pyr nOlt D.pyroM, oGpa3YH TaKHM 06pa30M B Ka)f(ltolt

rpynne D.Be noiJzpynnbl Gonee 6J1H3KHX Me)l{.lJ.y COGOIO 9neMeHTOB (HeKOTopble
9.lJeMeHTbI BToporo H TpeTberO pllD.OB OCTaBJleHbI Ha Cepe.ll.HHe KJleTKH, TaK

KaK OHlI He MorYT GblTb C YBepeHHOCTblO OTHeceHbI HH K OD.HoA lI3 nO.ll.-

rpynn 60JIblllHX nepHOD.OB).
npH TaKOM pacnOnO)f(eHHH, HanpllMep, B VII rpynne Bce raJIOreHbI OKa-

3blBalOTcli .lI.pyr noD. D.pyroM cnpaBa, a MeTaJInbi Mo, Ma, Re - CJIeBa.. TO'lHO

TaK )f(e B V rpynne CXOltHble Me)f(.lI.Y c06010 N, P, As, Sb H Bi OKa3b1-
BalOTCIi B o.ll.HoA nO.ll.rpynne, a MeTaJInbl V, Nb, Ta, Pa- B .lI.pyroR II T. .l{.

TaKHM 06pa30M B 60JIbwlIX nepllo.ll.ax Bce 9neMeHTbI ItemHblX PIID.OB,
3aKJlIO'IalOll.\HX TOJIbKO MeTaJlJlbl (nepBali nonOBliHa nepHO.ll.a), OKa3b1BaIOTCII

C.lI.BHHYTblMH BneBO, a Bce 9J1eMeHTbI He'lemHblX pll.ll.OB, B I<OTOPblX B KOHue

nOIlB,ll1lOTCIi HeMeTaJlJIbI, - BnpaBO.

BHH3Y TaGnHUbI .lI.aHbI mllnbl cooT8eTcTBYIOll.\HX 9neMeHTaM Ka)l{.lJ.oR

rpynnbl 8blClUIlX co./le06pa3YIOUI,IIX OIeI/C./108, npH'IeM BMeCTO 3HaKa 9JIeMeHTa

nOCTa8neHa GYKBa R, He IIBnlllOll.\allCIi ClIMBOJIOM KaKoro-JIlI60 onpe.ll.eneHHOro
9JIeMeHTa. HH)f(e D.aHbl THnbl 8blC/UIIX Za.3006pa3HblX 8oiJOPOiJHblX coeiJllHe-

HUa, H3DeCTHblX TonbKO D.nll IV-VII rpynn. KaK BlI.l{HO H3 9TlIX THnOBblX

<popMyn, BaneHTHOCTb 9JIeMeHTOB no 80.ll.0pOltY C YBeJIH'IeHHeM aTOMHorO
Beca B ropH30HTanbHbix pll.ll.ax YMeHbwaeTcli. HanpHMep, XJIOP, CeMHBaJIeHT-

Hbllt no KHCnOpOD.Y, oGpa3yeT C BO.ll.OpO.ll.OM COe.ll.HHeHHe THna RH, a HMeHHO

xnopHcTblA BO.ll.OpO.ll. CIH. 3.l1.eCb XJIOp 0D.H08aneHTeH. Cne.ll.yeT OTMeTHTb,
'11'0 CYMMa BaJIeHTHOCTeR 3neMeHTOB no KHCJIOpO.ll.Y II no BO.ll.OpOD.Y OKa3b1-

BaeTCIi nOCTolIHHolt II paBHa 8.

KaK 6blJIO y)f(e BbillCHeHO paHbwe, B pllD.ax C./le8a Hanpa80 H.lI.eT oC./la6-

./leHUe .Mema./l./lulteCIeUx II HapacmaHlle He.MemM./llllteC1.UX C80ucm8. ECJIIf

)f(e npOCne.ll.HTb H3MeHeHHe MeTaJIJIH'IeCKHX H HeMeTanJIH'IeCKIfX CBoRcT8

B rpynnax, TO MbI 3aMeTHM oCJIa6neHlfe HeMeTannH'IeCKIfX C80ltCT8 H Hapa-
cmaHue .MemM./lUlteCIeUX (;80UCm8 c8epxy 8H1I3. B3118 D.JIII npHMepa npaBYIO

nO.ll.rpynny V rpynnbl, Mbi Halt.ll.eM B Helt CHa4aJIa D.Ba THnH4HblX HeMe-

TaJIJIa - a30T N It <poc<pop P. 3aTeM H.lI.eT MblWbliK As, HeMeTaJIJI no CDOHM

COeD.HHeHIII1M, HO B CB060.ll.HOM BH.lI.e y)f(e 06HapY)f(HBalOll.\HIt MeTanJIH'IeCKHe

cBoltCTBa. Cepbllt MblWbliK nOXO)f( Ha MeTann. CYPbMa Sb, TaK)f(e 6Y.ll.Y'lH
HeMeTanJIOM B COMllHeHHIIX, KaK npocToe Bell.\eCTBO HMeeT xapaKTepHbllt
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MeraJlJlHtIeCKHD OJleCK, HO OTJlHtIaeTCSI 01' 06bItIHblX MeTaJlJlOD CDOet! xpyn-

KOCTbIO. OOCJle.n.HHD tIJleH no.n.rpynnbl
- MeTaJl.rI BHCMYT Bi - Y>Ke H B cae ((11-

HeHHSlX npOSlBJlSleT MeTaJlnHtIeCKHe cBoDcTBa, 3aMe aSlBO.n.OpO.n. B KHcnOTa 

KaK TpeXBaneHTHbIR MeTann, HO .n.aeT B TO >Ke BpeMSI H HenpOtIHYIO BHC-

MYTOBYIO KHcnoTY HBiOa, r.n.e OH, KaK H a30T II HNOa ,
nSlTHBaJIeHTeH.

5. npe.n:CKa3aHHble SJIeMeHTbI. Kor.ll.a MeH.n.eneeB BbIpa6aTbIBa.rI Ta6-

nHUY 9neMCHTOB, PYKOBO.n.CTBYSlCb nepHo.n.lilleCKliM 3aKOHOM, eMY 6bi.'IO H3Be-

CTHO TonbKO 64 9neMeHTa, Tor.n.a KaK Tencpb MbI xopowo 3HaeM 89 9ne-

MeHTOB. 009TOMY B nepBotl Ta6nHue MeH.n.enecBa OKa3anOCb MHoro nycTbIx

MeCT H, M' >K.n.y npOllHM, TaM, r.n.c Tenepb CTOSIT 9neMCHTbI ClcaH-OilU Sc

(4-tI pSl.n., III rp.), W/l/lllU Oa (5-tI pSl.a, III rp.) H Zep.MaH-llU Oe (5-t! pSl.n.,
IV rp.).

B TO BpeMSI COOTBeTCTBYIO He9neMCHTbI e eHe 6bIJ1H H3BeCTHbI, a .lI.Py-
rHe 9neMeHTbI, onH3Iwe no aTOMHOMY Becy, He Mor.11li 3aHSlTb YKa3aHHbIX

MeCT, TaK KaK He no.n.xO.n.HnH K HHM no CBOHM CBotlcTBaM H no THny coellH-

HeHHtI. OnHpaSlCb Ha nepnO.ll.HlIecKHIt 3aKOH, MeH.lI.eneeB B 1871 r. BbICKa3a:l

yoeiKClelIHe, liTO .n.OJDKHbI cy ecTBoBaTb9neMeHTbI, MeCTa KOTOpbIX YKa3b1-
BalOTCSI 9TH1\1H npOMe>KYTKaMH.

Ha OCHOBaHHH TOllHoro 3HaHHSI CBOtlCTB 9neMeHTOB, pacnOJlO}l{CHHblX

pSl.n.OM C 9THMH npotic,laMH B BepTHKanbHOM H rOpH30HTaJlbHOM HanpaBJle-

HHSlX, Me!!.lI.CJleeB Y>KC Tor.n.a onpc.n.enHJl B03MO>KHble BenHlIHHbI aTOMHbIX

BeCOB 9THX 9JIeMCHTOB, a TaK>KC YKa3aJI, KaI<HMli CBotlcTBaMH .n.on>KHbI 06.1Ia-

.n.aTb caMH 9TH 9neMeHTbI B BH.n.e npOCTblX Bc eCTB,KaKlie coe.n.HHeHIISI OHII

MornH ObI 00pa30BaTb H KaKHMH cBoDcTBaMH 9TH coe.n.lIHCHHSI .n.on>KHbI OT-

nH'IaTbCSI.

Ope.n.CKa3aHHSI MeH.n.eneeBa C nonHoD TO'lHOCTblO no.n.TBep.n.HJlHCb. He.n.o-
CTalO He9neMeHTbI OblnH OTKpblTbI e enpH >K1I3HH MeH.lI.CnCCBa, a HMeHHO:

zaJlIlU B 1875 r. - I!>paHUY3cKHM Y'IeHblM JI e K 0 K .II. e- E Y a 0 0.11. P a H 0 M

(Lecoq de Boisbaudran), C1CaH-iJuu B 1879 r. - WBe.n.CKHMH Y'IeHblMIi H H n b-

co H 0 M (Nilson) H K neB e (Cleve) H zep.Maftllii B 1886 r. - HeMeUKHM

Y'IeHblM B if H K n e po M (Winkler). OTI<pbIBWHe 9J1CMeHTbI YlIeHbIc Jla.1H HM

lIa3BaHHSI CBOHX pOJlHblX cTpaH- <t>paHuHH (.lI.peBHeFt faJIm111) , CKaU.lI.HHaBli1i
H fepMaHHH.

3aTeM nOCTeneHHO ObIJIH OTKpbITbI H .lI.pyrrre He.ll.OCTaBaBWHe 9J1eMeHTbI,
3a HCKJIIO'IeHHeM 9JIeMeHTOB N2 6.1, oM 85 H N2 87, KOTopbIe e eHcnb3S1

C'IHTaTb OTKpbITblMH. OOSlBJlSlBWHeCSI B HaYlIHotl JIHTepaType CBe.n.eHliSl 00 HX

OTKpbITHH .n.aJIbHetllIlHMH Hccne.n.OBaHHSlMH He no.n.TBep.ll.HnHCb.

OpH COCTaBneHHH ncpBot! Ta6nHLl.bI MeH.n.eneCBbIM ObIno OOHaPY>KeHO,
'ITO .n.JISI HeKOTopbIX 9J1CMCHTOB OblJl HenpaBliJIbHO onpc.n.enCH HX aToMHbItI

Bec. 00 HX CBotlcTBaM OHH .n.OJI>KHbI OblnH 3aHSlTb HHble MeCTa, 'IeM no aTOM-

IibI1\! BccaM. OpH npOBepKe OKa3anOCb, 'ITO MeH.n.eneeB OWJI npaB, H aTOMHbIe

Beca pSl.ll.a sneMeHTOB OWJIH HCnpaBJIeHbI.
TaKHM oopa30M, ncpHo.n.H'IeCKHtI 3aKOH CbIrpaJI rpoMa.n.HYIO pOJIb B HCTO-

PHH HaYKH. OH H B HaCTOSl eeBpeMH HrpaeT rpOMa.n.HYIO ponb H nOMoraeT

MCCne.ll.OBaTenbCKolt paOOTe.
OTKpbITHSI 3aKOHOB, n03BonSlIO Hxnpe.n.CKa3bIBaTb SlBneHHSI, COCTaBnlIlOT

BcnHlIatlwne .n.OCTH>KeHHSI 'IeJlOBe'lCCKotl MWCJIH. 3aKOH He eCTb 'ITO-TO lIaBH-

33HIIoe npMpO.ll.e 'ICnOBC'IeCKHM YMOM. Eho TonbKO npaBHnbHoe OTOOpa}l{C-
HHe B YMe 'ICJIOBeKa TCX cBSl3etl MC)K.lI.Y SlBnCHHSlMH, KOTopbIe cy ecTBYIOT
B npHpo.ac.
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3aJ<OH MeH.lI.eJleeBa nOKa3bIBaeT, lJTO 3J1eMeHTbI He HBiIHIOTCH lJeM-TO

pa3p03HeHHbIM, CJlYlJaRHbIM. OHH meCHO C81l3aHbt .Me:HCiJy cooou. HeCMOTpH
Ha pe3Klle IIHOr.lI.a pa3J1l1lJJUI B cBoRCTBax, y 3J1eMeHTOB eCTb HelJTO 06Inee,
OHII HaXO.lI.HTCH MeX(II.Y c06010 B' 6.'1113KOM pO.lI.CTBe II IIMeIOT, HeCOMHeHHO,

O.lI.HO H TO me npOHCXO>K.lI.eHHe.

CJIeJl.yeT OTMeTHTb, lJTO B nepHO.lI.HlJeCKOR CliCTeMe eCTb neKOTopbIe

HeCOBepJlleHCTBa, UCKJIlOlJeHIiH. TaK, HanpHMep, aTOMHbIR Bec aprOHa Ar-

39,944-6oJlbJlle, lJeM I<aJlliH K-39,1; TeJlJlypa Te-127,6-60Jlbwe,
lJeM HO.lI.a' J - 126,92; K06aJIbTa Co- 58,94 - 60,1bwe, lJeM HHKKeJlH

Ni - 58,69, a Mem.!J.Y Te 1 no XHMlilJeCKHM cBoRcTBaM He.'1b3H nOCTaBHTb

Ine.'10 lIHOR MeTa.IJJI I<a.'1Ii B rpynny liHepTHblx ra30B, a HHepTlIblR ra3 aproH-

B rpynny ll.{e,10lJHblX MeTa,IJJlOB, UJlIi liO.lI. y6paTb 113 rpynnbl raJlOreHOB

H T. .lI.. D.oJlroe BpeMH .lI.YMaJlII, lJTO Bonpoc JlHWb B TOM, lJT06b1 60Jlee TOlJ:iO

.onpe.!J.eJIliTb aTOMHble Beca. Ho caMbie TOlJHbIe onpe.lI.e,1eHliH He npHBeJiR

1< O>KH.lI.aeMOMY PC3YJlbTaTY.

Y)Ke ynOl'JIHHa,10Cb, lITO Me.lI.b H 30JIOTO no CBOliM BbICJllHM OI<IiCJlaM He

nO.lI.XO.lI.HT K nepBoR rpynne. 9TO Tal< H OCTaeTC5I, Tal< KaK 3Tli 3J1eMeHTbI

J-IHKY.lI.a nepCCTaBliTb He.lJb3H. ECTb ell.{e Hel<OTopbIe He60JlbJlllie HeYBH3I<H,
HO 3TH lJaCTHOCTII He YMaJIHIOT 061llero

-

HaYlJHOrO 3HalJeHHH nepHO.lI.HlJeCKOR
CHCTeMbI, H HeKOTopble H3 HHX yme HaJllJIli ce6e 06"bHcHeHHe npli H3YlJeHlIH

Bonpoca 0 cTpoeHHH aTOMa (CM. HHme).
6. KaK nOJIb30BaTbCH nepHO.ll.HlJeCKOA CHCTeMOH. 3HaHHe nepHO-

,lJ.HlJeCI<ot! CHCTeMbl 3JIe1fleHTOB .lI.aeT B03MomHOCTb JlerKO opHeHTHpOBaTbCH

EI rpOMa.LlIlOM p33Ho06pa31111 XIIMHlJCCIOIX COe.lI.lilleHIIR. }/{eJlaTeJlbHO, lJT06b1
l<am.!J.bIt! Y'l31l.{1It1CH npem.lI.e Bcero 3anOMHIi.1J Hali3YCTb BTOpoR pH.lI. Ta6J1H bI.
3HaH nO.il.pH.lI. 3J1eMeHTbI BToporo pH.lI.a, JlerKO coo6pa3HTb, K KaKoR rpynne
OTHOCHTCH KaJK.lI.bIt1 3JIeMeHT 3Toro p5I.lI.a.

TaK, HanpHMep, meJlaH BcnOMHHTb, B KaKoR rpynnc nepHO.lI.lilJeCKOR
CHCTeMbI HaXO.lI.liTCH a30T, .lI.OCTaTO'lHO COClJliTaTb: JlHTHt1- nepBblR, 6epRJI-
)IHtI - BTOpoR, 60p - TpeTHR, yrJlepo.lI. -lJeTBepTbIR,' a30T- nHTbIR. 3HalJHT,
a30T- B nllTot1 rpynne. 3HaH 9TO, MbI yx{e 3HaeM, '1TO OH B BblCllleM OKHcne

nHTHBaneHTell, '1TO cpopMYJla 3TorO OKHCJIa- N\105' '1TO '1licno aTOMOB BO.lI.O-

pO.lI.a B BblCJlleM COeJl.liHeHHH a30Ta C BO.lI.OpO.lI.OM 6Y.lI.eT 3 (.lI.OnOJlHeHHe nUTn

.uo BOCbMH, CM. CTp. 256). 3HaH, 'ITa a30T HaXO.lI.HTCH BO BTOpoR nOJlOBHHe

pH.n:a, MbI 3HaeM, '1TO 011- HeMeTa.1,1 H T. .lI..

3anOMHliB BTOpOtl pH.lI., cne.!J.yeT 3aTeM 3anOMHHTb BamHe 1111He9J1eMeHTbI

rpynnbI, COOTBeTCTBYlOll.{eR Kam.lI.OMY 3JIeMeHTY BToporo pSl.lI.a. D..'1H a30Ta

3TO 6y.n:YT: cpoccfJop, MbIlllbHK, cypbMa H BHCMYT, .lI.JI5I KHCnOpOlta
-

cepa
Ii CeJIeH B O.lI.HoR nO.lI.rpynne H XpOM H MOJIli6.lI.eH - B .lI.pyroft H T. .lI..

3HaH 9,1eMeHTbI .n:aHHoR rpynnbI (MomHO H He 3anOMHHaTb pSl.lI.a, a TonbKO

nOCJle.lI.OBaTCJIbHOCTb 9J1eMeHTOB cBepxy BHH3). J1erKO co06pa3HTb, KaKOB

J{OJl)KeH 6bITb COCTaB COe.lI.HHeHliti .n:aHHoro 3neMeHTa.

HanpHMep, MbI XOTliM BcnOMHHTb COCTaB ceneHHCTOrO BO.lI.OpO.!J.a. npH-
tlOMHHaeM, lJTO CeJIeH B VI rp. CTOHT no.lI. cepaR. CepHHcTblR BO.lI.OpO.lI.-
HilS, 3HalIHT ceneHHCTblR BO.lI.OpO.lI. - H\lSe.

npItnOMHHaeM cfJopMyny nHpoMbllllbSiKoBoHaTpHeBoR conH TaKHM oopa30M:
MbllllbSiK HaXO.lI.HTCH B o.lI.HoR rpynne C a30TOM II cpOCCPOpOM. nHpocfJOCCPop-
HYIO KHCJIOTY MbI nOMHHM - H4,P\107' 3Ha'IHT nllpoMbIwbHKoBaH KHC.'10Ta

.n:onmHa HMeTb COCTaB H4,As\107' a COJlb NaiAs\107'
MbI aa6bIJlH aTOMHbIR Bec aaOTa. HaM KaX{eTCH, lJTO OH - 17. npHno
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MHHaeM, '1TO a30T ne>KHT Me>K.u.y yrnepO.u.OM
- 12 " ""CnopO.u.oM - 16.

3Ha'lHT, aTOMHbIii Bec a30Ta MO>KeT 6bITb TOJIbKO MeHc.u.y 12 " 16, " Bcno-

AUlHaeM, lITO OH paBeH 14.

MbI XOTHM HanHcaTb BbICIIIHii OKlicelI onOBa. BcnoMHHaeM, '1TO onOBO

B o.u.Hoii rpynne C yrnepo.u.oM " KpeMHHeM, " nHIlleM SnO\).
KaKHMli cBoficTBaMH MOHceT 06JIa.u.aTb 9TOT BbICIIIH" oKHcen? TIo aHa-

nOrHII C CO;) H .SiO\) OH MO>KeT HMeTb xapaKTep allrH.u.pH.u.a. OKa3b1BaeTCR,
'1TO .u.eficTBliTeJIbHO 3TO - aHrH.u.pH.u., KOTOPOMY cooTBeTcTByeT onOBSlHHaH

KHc,10Ta H
2SnOa, .u.aIOIII.aH COJIH - CTaHHaTbI.

3a.ll.a'la 1. Hafilt!lTe B nepHOltH'IeCKol!: C!lCrCMC 9iICMCUT Ka.np.ml!: Cd H COCTaDbTe

qJOpMYJlbI ero OK!lCna H CCpl!HCTOrO coe.n!lUeUHII, 06.1a.naeT .1fI Ka.nMHI!: MeTa.1.1II'l.e-

CKHMH HnH HCMeraJlnU'ICCK!lM!I cBoficrnaMH?

3aJl,a'la 2. HaIIHIIUlre qJOPMYJlY Dblcwcro KHCiIOpOl(IIOrO coe.nHHeHHII ypana 11.

3a.ll.aQa 3. CocTaBbTe «jJOpMY,lhI KHC.10po.nuOro Ii DO.l{Opo.nuoro COelJ;HUeuHfi rep-

MaU!lII.

3a)l.aQa 4. CocTaBbTe cpOPMYIlY BanaltHeBOA KHcnOTbI IIYTCM IIpUCOeltHIICilHII

o.nHofi MOJleKYJlbI BOltbI K DbICWCMY KHCnOpOltHoMY COClJ;JmeH!l1O DaHa.nHII V.

3a,l!.a'la 5. Bonb«jJpaMoDall Py.n:a, iliee.1HT, IIpeltCTaDI1Her c06010 KallbIHIcDyro CO.l&

Do.1b!jJpaMoBofi KIiCJlOTbI. CocTaBbTe ee «jJOpMy.1Y.
3a)l.a'la 6. Y KaKoro 113 .nBYX 9neMCUTOD, Y OJIODa Sn HJlII Y CBIiUl\a Pb, CII.ll>Uee

DbIpanCCHbI MeranJl )tICCKHe cBoficTBa?

7. Cl'pOeHlfe aTOMOB H nopHJ(KOBble QHCJla 9J1eMeOTOB. TIoCJIe.u.-

Hue .u.OCTIUKeUH!I  li3I1K" paClcpbInH HaM u.eJIYIO HOBYIO 06JIaCTb- Y'leHHe
o cmpoeHllU amO.M08, KOTopbIe KaKHX-H"6y.u.b 25 neT Ha3a.u. C'IHTanHCb rrpe-
.u.e,10M .u.emfMOCTIi BeIII.eCTBa, MaTepHH. 3HaHHe >Ke CTpOeHH!I aTOMOB, B CBOIO

O'lepellb, .u.ano B03MO>KHOCTb rny6>Ke 3arJI!IHYTb B CYIII.liOCTb nepHo.u.li'leCKOrO
aaKOHa, .u.aJIO eMY HOBoe 06ocHoBaHHe H 061:.HCHemIe.

Bonpoc 0 TOM, KaKHM 06pa30M .u.OIIIJI" .u.O paCKpblTlm CTpOeHH!I aTQ)Ia,-

Bonpoc CJIO>KHbIfi, Ii MbI ero 3.u.eCb KaCaTbC!I He MO>KeM. HaM npH.u.eTcH BOC-

nO.lb30BaTbCH /lllutb 8bl80aa.Mll, KOTopbIe .u.aeT HaM HaYKa
- <pII3HKa.

ATOMbI 3JIeMeHTOB He SlB.1!IIOTC!I lleM-TO cn.'lOIIIHbIM, He.u.e.'lliMbIM, leaK

.u.YMaJIH paHbIlle, a "MeIOT CJIO>KHOe CTpOeH"e.

OH" COCTOSIT "3 u.eHTpaJIbHoi'l '1aCTH, nOJIO>KHTeJlbHO 3apmlceHHoro napa
II "3 OKpY>KalOIII.HX H.u.pO OTpl1u.aTe.'lbHO 3ap!I>KeHHbIX :UleTCmpOHOfJ - Han-

MeHbIIIHX IJaCTlilJeIC OTpHu.aTeJIbHOrO 3neKTpI1IJeCTBa.

flpOCTeHIIIuii 113 aTOMOB - aTO I80iJopoaa- COCTOI1T "3 !I.u.pa H o.u.!loro

9JIeKTpOHa. 5I.u.po aTOMa Bo.u.opo.u.a, IlJIIi npomOH, "MeeT O.u.I1H, HaHMeHbIIIHi'I

B03MO>KHbIll nOJIO>KHTeJIbHbIi'I 3apSI.u., paBHblll no Be.'lIiIJHHe OTpllu.aTeJIbHOMY

3ap!I.u.y 3JIeKTpOHa. 3ap!I.u.bI 3JIeKTpOHa Ii npOTOHa KaK 6bI HetiTpa,1H3YIOT,

ypaBHoBeIIIHBalOT .u.pyr .u.pyra, TaK KaK aTOM B u.eJIOM He HMeeT 3ap!I.u.a,

8/leTCmpU'ieC1£U Heiimpa.IleH.
Macca aTOMa Bo.u.opo.u.a, npHHHMaeMa!I 3a e.u.HH"u.y npl1 onpe.u.eJIeHH"

aTOMHbIX BeCOB 3JIeMeHTOB, COCpeJI.OTO'leHa, rJIaBHbIM 06pa30M, B !I.u.pe aTOMa,
B npOTOHe, TaK KaK Macca 3JIeKTpOHa, no cpaBHeHl110 C Maccoii npoTona,

1
HHIJTO>KHa. OHa paBHa OKOJIO

1850
MaCCbI npoToHa.

HecH pa3HoliMeHHble 9JIeKTpHIJeCKife aap!I.u.bI, 3,leKTpoH " npoToH npH-
THr"BaIOT .l{pyr .u.pyra, HO B TO >Ke Bpeitm OHH He conpHlcacalOTCIl .u.pyr
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C  pyroM, a HaXO HTeH pyrOT  pyraHa OlJeHb 60nbWOM no epaBHeHH 
e HX  HaMeTpaMHpaeeToHHHH.

ATOMbl  pyrHx9JleMeHTOB TaK>Ke eoeTOHT H3 H pa, lIeey eroonpe e-

neHHoe 'lHeno nOnO>KHTenbHblX 3apH OB,paBHblX no BenHlJHHe 3apH ynpo-

TOHa, H H3 Bpa a  HxeHBOKpyr H pa9neKTpoHoB. LJHeno 9J1eKTpOHOB

Beer a paBHO lJHeny nOnO>KHTenbHblX 3apH oB H pa, TaK KaK Bee aTOM!:1

9neKTpHlJeeKH HefiTpaJlbHbI.
TaKIfM 06pa30M aTOMbI HBJlH TeH e HHcTBOM  BYXnpOTHBOnOnO>KHO-

eTefi - OTpHuaTenbHoro H nOnO>KIITeJlbHoro 9neKTpHlJeCTBa, OHH 3aKn lJalOT

B eeoe 9TH npOTHBonO.'IO>KHOCTH.
Macca H pa aTOMa  aHHoro 9neMeHTa paBHa Macee aTOMa Bo opo a,

YMHO>KeIlHoi-l Ha aTOMHblfi Bee (CTp. 58) 9neMeHT3 (eCJlH He npHHHMaTb BO

BHHMallHe epaBHliTeJlbHO HHlJTO>KHbIfi Bee OKpY>Ka  HXH pO9neKTpOHOB).
LJlleno nOnO>KIITenbHbIX 3apH OBH pa,a CJle OBaTenbHO, H lJHCJlO OKPY-

>Ka  HXHltPO 9.'IeKTpOHOB, eOOTBeTeTByeT nopIlOICOBO.MY HO.Mepy 9.'1eMeHTa

iI nepHO HlJeeKOfieHeTeMe (CTp. 256): y Bo opo a-l,y reJIliH-2, Y.'lli-
THH - 3, y 6epHJI.'IHH - 4, Y oopa - 5, Y yrnepo a- 6, Y a30Ta - 7 If T.  .
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PHC. 200. CTpoeHHe aTOMon BOltOpOlta, reJlHH, yrJIepo.n:a H a30Ta.

OKPY>Ka  HeHltPO 9.'1eKTpOHbI  BH>KYTCHBOKpyr H paHa pa3nHlJHblX
OT Hero paCCTOHHHHX. Ha pHe. 200-201  aHbIYC.'IoBHbIe exeMbI eTpoeHHH

HeKoTopbIX aTOMOB.

PaccMaTpHBali cxeMbl, CJle.ll.yeT oopaTHTb BHHMaHHe Ha cneltY IIJ.ee:

y aTOMOB yrJlepo.ll.a H a30Ta no ltBa 9J1eKTpOHa nOMeIIJ.eHbI OJlH}Ke K II.lI.PY,
KaK y re.'IHH, OCTa.'lbHLle - na HeKoTopoM paccToHHHH. LJHCJlO 9THX, .lI.a.'lbllle

OTCTaBJleHHbIX, 9J1eKTpOHoB cooTBeTCTByeT oa.'1eHTHOCTHM aTO lOByrJlepo a
If a30Ta no KHCJlOpO Y: yrJlepo lJeTblpeXBa.'leHTHblfi, a30T nHTHBaJleHTHblfi.

LJTO >Ke KacaeTCH re.'1HH, TO, KaK li3BeCTHO, 9TO UHepmHbtU 2a3, He .BCTY-

nalOIIJ.HA HH B KaKHe XI1MHlJeCKHe peal<UI1H, oo.'Ia a  lIfiHYJleBolt BaJleHT-

HOCTblO. OlJeBH HO, 9TO CBOi-lCTBO re.1HH HaXO I1TCH B eBH3H C KaKHM-TO

OCOOblM eBoficTBOM, oco6ou npO'lHOCmblO ICo.At6uHa!{11ll 113 napbt a,IleICmpoHo8.
Ha cxeMax 9TO YC.'IOBHO 0003HaQeHO TeM, lJTO 9TH  Ba9.1eKTpOHa nOCTa-

BJleHbl O.'lH3KO K H PY' 3Ta >Ke napa :MeKTpOHOB, He B.'IHHIOIIJ.HX Ha BaJleaT-

HOCTb :)JIeMeHTOB, I1aXO HTeHBO Beex OCTa.'lbHblX aTOMax.

Mbl 3HaeM, lJTO BaJIeHTHOCTb 9.lJeMeHTOB no KHC.'IOpO y YBe.IJHlJHBaeTC5I
B pH ax OT 9neMeHTa K 9J1eMeHTY IIa e HHliUYH B KOHu.ax nepHO OB O-

XO HTltO 7, a 3aTeM na aeT oHYJlH y HHepTHbIX ra30B.

DepBbllt noene reJlHH UHepmHblU 20,3 - HeOH (aTOMHbIH Bec - 20). 0"
eTOHT Ha  eCHTOMMeCTe (eM. TaonHUY MeH eJleeBa)II IIMeeT, C.'1e OBaTeJlbHO,

10 9J1eKTpOHOB, nocne lJero H eTHampuu (aToMHbllt Bec - 23) e 11 9J1eK-
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TpOHaMH. HeoR HMeeT HyneBYIO BaJfeHTHOCTb, HaTp1f1t - O.ll.HOBaneHTHhrti.

Ha Cne.ll.YIOIllIfX CXeMaX (pIfC. 201) H30opameHo ycnoBHo cTpoeHHe aTOMoa

HeOHa, HaTpHSI M xnopa.
TaK KaK HeOH - HHepTHbift ra3, TO 04eBH.lI.HO, 4TO KOMolfHaqlfSi H3 10

"meKTpoHoB y HeOHa SlBJISleTCSI TaKO" me CTOItKOfi, KaK M H3 .lI.BYX Y reJIH!!.

Ha cxeMe .lI.Ba H3 9THX 10 9JIeKTpOHoB pacnOJIOmeHhI onH3KO K !!.l1py,
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PHC. 201. CTpoeHHe aTOMOS HeoHa, HaTpHIi H xJlopa.
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a 8 - oTcTyml. Y CJI e.ll.Y 10 III IfX H300pameHHbiX Ha cxeMe 9JIeMeHTOB - HaTp"!!
H XJIopa - ::JJIeKTpOHbl, COOTBeTCTBYIOIllHe BaJIeHTHOC1'SIM 9THX 9JIeMeHTOB

(1 H 7), nOMeIllCHhI eIlle .l1aJIbWe OT R.lI.pa, Ha CJIe.l1YIOIlleM, TpeTbeM, yp08lle.

3TO TaK Ha3h1BaeMble BaJIeHTHble 9JIeKTpoHhI. OHH onpe.ll.eJIRIOT BaJIeHT-

HOCTb H .lI.pyrHe XMMM4eCKHe cBotiCTBa aTOMOB. CJIe.ll.YIOIllHIt 3a XJIOpOM

UllepmllblU UZ3 - aplOH - OY.lI.eT HMeTb onRTb 8 9JIeKTpOHoB Ha HapymHoM

ypoBHe M onRTb SlBJIReTCR HHepTHblM ra30M. 3a HHM H.lI.eT O.ll.1I0BaJIeHTHbl 

KaJIlilt, y KOToporo nBaJIeHTHhlft" 9JIeKTpOH nOMeCTHTCR yme Ha 4eTBepTOM

ypoBHe, H T. It. (B OOJIbWHX nepHO.ll.aX pacnpe.ll.eneHHe 9neKTpoHoB cnomHe ).
3JIeKTpOHbJ aTOMOB pacnOJIOmeHhI, KOHe4HO, lie

B O.ll.HOIt nJIOCKOCTH, KaK B HaWHX cxeMax, a B npo-

cmpallCm8e. Kpmte Toro, 06'beM R.lI.pa .lI.OJImeH OblTb

HecpaBHeHHO MeHbwe, 4eM 06'beM Bcero aTOMa.

OKpymaIOIllHe SlltpO 9JIeKTpOHbI,
KaK yme CKa3aHO, He HaXO.ll.RTCH B no-

Koe - OHM .lI.BHmYTC!!, BpalllalOTCH BO-

8::2Kpyr !!.i!pa. XapaKTep .lI.BHmeHHR 9JIeK-

TpOHOB OKOH4aTeJIbHO elue He BbIRCHeH.

.

no nmOTe3e aHrJIHItCKOro Y4eHoro PHC. 202 It 203. CTpoemle aTOMOD re-

PeT 3 e p cjJ 0 P .lI. a (Rutherford, 1871 - Jlltll H lIeona no Bopy.
1937) Ii .lI.aTCKOro Y4eHoro Bop a

(Bohr) - 9JIeKTpOHbJ .lI.BHmyrcR BOKpyr SI.lI.pa no pa3JIH4HO pacnOJIO}l{eHHW 1

op6l1TaM.
Ha pHC. 202, 203 H 204 .lI.aHbl cxeMbl cTpoeHHR aTOMOB reJIHR, HeOHa

n HaTpH!! no Bopy C Op6IfTaMH, no KOTOpblM .lI.SHmYTC!! 9neKTpoHbl. 5I.lI.po
oo03Ha4eHo T04IWJf. ATOM lIaTpll!! OTnH4aeTC!! OT aTOMa HeOHa HOBoA

OpOHTOJf 9Jle!npOlla, cooTBeTcTBY'0Il.leli BanCHTHOCTH HaTpH!! (O.ll.HOBaneHT-
Hhlfi). 3TH CXCMbl, Ha nO.ll.p061I0CT!!X: KOTOPblX MW 3.l1.eCb OCTaHaBJIHBaTbCa

He MomeM, XopOWO 06'b!ICHIiIOT cne:CTpbl 9Jle.<1eaT03 II lIeKOTopble ttJH31i-

'lot



'1eCKHe CBoticTBa 3TOMOB, HO HeY,LlOOHbI ,LlJlH nOCTpOemlH 1I3 HHX CXeM 1\10-

nel<Y.'1.

.llpyrne CXeMhl - aMepHK3HCI<oro Y'IeHOrO JI b 10 II C3 (Lewis) - He H30-

OpaJl<alOT xap3KTepa
,LlBH eHliH 3J1eKTpOHOB

H, HeCOMHeHHO, ,LlaneKH

OT ,LleticTBHTenbnOCTIf,
HO Y,LlOOHbl ,Ll,lH CXCMa-

TH'IeCKOrO H300pa eHHH
oopa30BaHIHJ aTOMaMH

MO.TleKYJI.

Ha pHC. 205, 206 H

207 nOK333Hbl cxe-Jtbl

JIblOllca, npe)J.no.laralO-

w.ero, 'ITO npll )J.BH e-
HHH 9J1eKTpOHOB nan60-

nee xapaKTepHb[ nOJlOJl<eHHH, KOTopble 3aHHMalOT 3J1eKTpOHbl D CBoeM ,LlBH e-

HHH,
- 31'0 nOJlO eHIHI KaK 6bl Ha yrJlax Ky6a. ECJlH Bce yr. bl [<y6a 3a-

HHTbl 3J1eKTpOH3Mli, no-

JlY'IaeTCH YCTotl'lHBaH
CIfCTeMa H3 8 9.'1el(-

TpOIlOB. aTO - aTOMW

PHC. 204. CTpOCHHC aro:'la I1aTpHH no Eopy.

mmmm
He u BII 6,

mmmm
c (II o f'

PHC. 205. CTpocIIHe aTOMOB no JIbIOUCY.

00
Ne

PHC. 206. CTpocIIHe
aTOMa I1cona no

JIbIOHCY.

nHepTllblx ra30B (puc. 206); y OCT3J1bHblX 3ToMo'o O,LlHH HJlH HeC[W.JIhKO

YfJlOB Ky6a OCTalOTCH HC3aHHTh[MU. I1CXO)J.H H3 Toro, 'ITO Hafl60.1ee YCToii-
'IHBol1 CIfcTeMoti HB.JIHeTCH CliCTe!l!a H3 8 9;IeKTPOHOD, l'. e.

KOr,Ll3 Bce yr.JIh[ Ky6a 3aHHTb[ 3.1eKTpOHaMH, JIblOHC npel!.-

nOJIarael', '11'0 aTOMb[ JlerKO COe,LlHHHlOTCH Me>l<,LlY c0601t
B Tex C.JIY'IaHX, KOr,Lla OHH, oono/utfln opyz opyza, Moryl'
06pa30BaTh npo'lHYlO Cllcme.uy 113 8 3/lel(mpOHo8. Hanpn-
Mep, H3 pUC. 208 H306pa eHo06pa30B3HHe ,LlBY I5I aTOMaMII

KHC.JIOpO,Lla H O,LlHUM 3TOMOM yrJIepO,Lla Mo.'leKYJlb[ yrJle-

KHCJlOrO ra3a, Ha pllC. 209 H 210- 06pa30B3IfHe MOne-

KYJI npocTbIX Bew.eCTB - O Ii F2'

Bo Bcex 3THX cxeMax nopo !ca:HCoozo H3 coe.!{Hl!ell-

HblX Me>KJlY c06010 3TOMOB OJ(PY CHO8oce.AtblO 3/lel(mpO-
HaMil, KOTOpb[e y HIIX 'laCTb[O 06w.IIC C JlPYrIlMII aTOMaMII.

HCCKO.'1bKO HHa'le nOCTpoeH3 MO.lJeKY,1a nOBapclIHol1 CO.ll1

(pHC. 211). B nOBapelHwti CO.JIH aTOM H3TPHII U aTOM XJ10pa HaXOllHTCH

B pa3/lU'lHblX nO/lO:JlceH[UlX. ATOM H3TPHH OT,Ll3.1 moti e.lU1HCTBellHwti B,weHT-
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HI"" 9JIeKrpOH XJIOPY, XJIOp npH06peJl OJI.liH 9JIeKTpOH II nOJlYIJHJI nOJIHYIO

8-9J1eKTpOHHYIO 060.10IJKY.
CIJHTaIOT, IJTO 06pa30BaHHe MO.leKy.1J, nOJI.06HbIX MOJIeKYJIe nOBapeHHol1

COJlH, npOHCXOJI.IIT TaKHM 06pa30M: aTOM MeTaJlJIa TepSleT CBOti 9JIeKTpOH,

m  
o c

PIIC. 208. 06pa30u3HHC MOJleKy.:rbl yrJleKHCJlOrO ra3a no JIhIOHCY.

+ o co.+

npeBpaw:aSlCb B TaK Ha3blsaeMbiti nOJlO:JICllme.l1bHbtii llOH, HecYW:HA nOJIO)J(H-

reJlbHblti 3apSlJI.. Xn.op, Ha060poT, npH06peTaer 9J1eKTpOH H npeBpaw:aeTcli
B ompllqameJlbHbtU IlOH, HecYW:HA OTpHl.laTeJIbHblA 3apSlJI.. 6YJI.YIJH pa3J1HIJHO

3apSl)J(eHHblMH, OHH npHTSlrHBalOT ltpyr JI.pyra, 06pa3YH MOJIeKYJlY.
AHaJlOrHlJHblM 06pa30M nocTpoeHa MOJIeKYJla CaO. KaJIbllHtt TepSler CBOH

.D.Ba 9J1eKTpOHa, 06pa3YSl nOJlo)J(HTeJIbHblfi HOH, HecYW:Hfi JI.Ba,3apSlJI.a. KHc.1Jo-
pOJI. npH06peTaer JI.Ba 9JIeICTpOHa,

nOJIYlJaSl 8-9JIeKTpoHHYI0 060-
JlOIJKY. OH HeceT, TaKliM 06pa-
30M, JI.Ba OTpHllaTeJlbHblX 3apSlJI.a.

TIpHT!1rHOaH .llPyr JI.pyra, OHH

06pa3YlOT MOJIeKYJIY CaO.

ATOMbl HeMeTaJI.1JOB MorYT

npH06peTaTb pa3JIHIJHOe IJHCJ10

9JIeKTpOHOB, npOSlBJIHSI pa3JIIi'I.-

HYlO Ba.1JeHTHOCTb.

KpoMe TOro, B HeKOTopblX COe.D.HHeHHSlX aTOMbl lIeMeTa,MOB MorYT TaK}I{e

H TepSlTb 9JIeKTpOHbl.
Bo06w:e, .MemaJl,lbl JleZKO mepmom C80ll 9JleKmpOHlJt. MO)J(lIo rrOKa-

3aTb, IJTO rrpll CIWbllO;lf HaKaJIHHaHlIH MCTaJIJl3 113 Hero Bbl,leTalOT 9.1eK-'

TpOlibl.
Ha060pOT, He.Mema/l,lbt JleZKO

npl106pemalOm 9JleKmpOHbt, npe-

Bpauiallcb B orpHllaTeJIbHble HOHbl.

ATO I['IlIelwTopblX MeTaJI,100,

npeOpaw.aSlcb B UOHbI, MorYT Te-

pSlTb MJlM Bce CBOM Ba.leHTHble

3JIeKTpOHbi H.'1li TOJIbKO lJaCTb IIX.

EhHM 06loSlcIHIeTcli n,epC.MeHHafl
no

8aJleHmH()Cmb HeKoTopblX Mera.'!-

.!JOB, l{aK )J(e,'!e30, Me.llb, prYTb.

COe.llHHeHliSl, 06pa30BaHHbIe HOllaMH, Ha3blBalOTCH nOJUlpHbIMR. OIlU co-

CTOSIT Kal{ 6bl H3 JI.SYX npOTMBono.!JO)J(HO 3apSl>KeHHb1X lJacTeA - no,'!o}l{\i-

TeJIbHoti H orpHllaTeJIbHoA.
Bonpoc 0 CTpoemm aTOMOS H Mo,'!eKYJI He SlB.!JlleTCSI BonpOCOM OKOH'la-

reJlbHO pa3peweHHhl 1. 06e npHBe.ll.eHllhle cxeMbI CTpOCHHSI aTOMOB - 60pa
H JIbloHca- ew:e OlJeHb IJCCOBCpweHHbI. TIOMHMO 9TIIX cxeM, pa3pa60r3H
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PHC. 210. 06pa30sallHe MOJlCI<YJlhl .pTopa
JIJ..IOHCY.
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PHC. 209, 06pa30n<lHHe Mo,1cKynbl KHCJlOpo.aa
no JIbIOHCY.
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pRJ1 J1pymx, 60nee COBeprneHHblX, HO oOJlee TPYJ1HbIX J1J1R rrOHHMaHHSI, rrOqeMY
Mbl Ha HHX 3J1eCb He OCTaHaBJlHBaeMCSI; HO H 9Tli cxeMbi ell(e J1aJleKO He OTpa 
)l{alOT Bcex CBoRCTB arOMOB. TeM He MeHee, HaJ10 CKa3aTb, qTO Mbl 3HaeM

o CTpOeHHI1 aTOMOB y)l{e OqeHb MHoro, HeH3MepHMO 60Jlbrne, qeM KaKHX-

HH6YJ1b 20 .TIeT Ha3M.

COBpeMfHHaH cpH3HKa pacnOJlaraeT .paKTaMH, Ha OCHOBaHHH KOTOpblX MOH(HO co-

CTam-lIb ce6c HeKOTopoe npeltCTaBJleHHe H 0 crpoeHHH aTOMHblX Jlllep 3J1eMeHTOB.

ATOMllblC H.!lpa, HeCOMHet'HO, HBJlHIOTCJI CJlOHCHblMH. I1epBoe npeltnOJlOHCeHHe aaKJlIO-

tIa;IOCb B TOM, 'ITO B COCTaB aTOMHblX JI.I(ep Bcex 3J1eMeHTOB BXOltHT npOTOHbI, T. e.

OMcIOlllHe 1l0JlOHCHTeJlbHblA aapHlt Hltpa aTOMOD BOltOpOlta. 4HCJlO HaxoltHllloXCH

B H.!lpe npOTOllOB paBHO aTOMHOMY Decy 9neMeHTa, TaK KaK Macca IIpOTOlla paDHa 1.

Ho, KaK Mbl 3HaeM, 3apH.!l H.D.ep Bcex aToMOB, KpoMe aTOMa DOltOpOlta, MeHbwe ox

8TOMHoro Beca. I103TOMY 'IaCTb 1I0JlOHCHTeJlbHblX aapJlltOB IIpOTOHOD 1l0llHCHa 6b1Th

ypaBlIoBeweHa OTpHuaTeJlbHblMH 3apH.!laMH. OTCIOlta npelllIOJlOHCeHHe, 'ITO D COCTaD

Hltep, KpOMe npOTOHOD, DXOllRT TaKHCe H 3J1eKTpOHbI (nOMHMO 9I1eKTpOHOB, OKPy-
HCalOlllHX IIllpO). TaK, HanpHMep, D Jlllpe aTOMa yrJlepOlta, aTOMHblA Dec KOToporo -12.
.IIOJlMHO 6b1Tb 12 npOTOHOB. B nepHOllH'IeCKOA CHCTeMe 3J1eMeHTOB yrJlepolt CTOHT
Ha weCTOM MeCTe, a CJlCllODaTe.lbHO, H 3apHlt Hltpa ero paBeH 6. ll03TOMY B COCTaD

Hllpa aTOM a yrJ1epO.IIa, KpOMe 12 IIpOTOHOB, ltOJlHCHO BXOllHTb ellle 12 - 6= 6 3J1CX-
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PHC. 211.

TponOB_ ATOMHblA Bec llaTpHR paBeH 23, a1'OMllbiA 1I0Mep-ll. CJleltOBaTCllbllo, 3apHl(
JlJIpa aTOMa llaTpHH paDell 11, H 3 COCTaB ero Rllpa llOJlHCHO BXOltHTb 23 - 11 = 12

!:I.1CKTpOHOB.
LlaJlbllefiwHe HCCJleltODalU!R 3aCTaBHJlH npeltII0.l0HCHTb, 'ITO, IIOMHMO npOTOllOD

H 3;ICKTpOIlOD, ltOJlHCHbi CYllleCTBonaTb H llpyme COCTaDHble 'IaCTH aTOMHblX RltCp.

TaK, IIOMHMO oTpHuaTeJlbllbiX 3J1eKTpOIlOD. 1I0DHltHMOMY, CYllleCTDYIOT H nonOHCH-

Te.1bHO 3apllHCCHHble 'IaCTH'IKH C ToA HCe MaccoA H C Tofi HCe DeJlH'IHHOA aapllJIa.
'ITO H 3.1eKTpOHbl

-

n03umpOHbl (D OTnH'IHe OT n03HTpOHOD OTpHuaTeJlbHO 3apR-
HCeHHbJe 9J1CKTpOHbI HIIOrl(a Ha3b1DaIOT lleraTpOHaMH). KpOMe TOro, 06HapYJKeHbI He

HMelOlIlHC 3a,plilla HefiTpaJlbHble 'IaCTH'IKH C MaccolO, paBHolO 1 - HetimpoHbl. MOHCHo
llYMaTb, 'ITO nefiTpOlIbi COCTOIIT H3 TeCHO CBR3aHHblX MeHCllY COOOIO npOTOHa II

9J1eKTpona.

HaKOHCU, lIa OCIIOBaHHH nOCJleltHHX lIaY'IHblX HCCJlellOBaHHA CODpeMeHHaR .pH3HKa
npHIll.1a K BblDOllY, 'ITO napa amOMOS COCTORT TOJlbKO U3 asyx cocmaSHblx 'tacmeii.
a HMeHIIO - H3 RllCp ROltOpOlla, npomOHOS. HMelOlllHX nOJlOHCHTeJlbHblA aap!lJI H Maccy
paBHYIO 1, H H3 He HMeIOlllHx aapR)la HeiimpOHOB, TaKHCe HMelOlllHx Maccy paBHYIO 1.

TaKHM 06pa30M 'IHCJlO IIpOTOIlOB, DXO.l(lIlllHX B COCTaD IIllpa, paDHO nOpRltKOBOMY
HOMepy 9J1eMeHTa, CYMMa HCe 'IHCeJl npOTOHOD H nefiTpOIlOR - ero aTOMHOMY Decy.

3HaR CTpoeHHe aTOMa, Mbi Terrepb HHa'le CMOTpHM H Ha nepHO.D:H'IeCKYIO

CHCTeMY 9.TIeMeHTOB. Mbl 3HaeM, qTO nOC/leiJo8ame/lbftbtii nopJliJo 9J1eMeHTOB
B l1epHO.Q114eCIWR CHCTeMe 3aBI1CHT lie OT aTOMHoro Beca, KaK I1pe.D:110.1araJi
MeH.D:e.1eeB, a OT 3apR.D:a R.D:pa aTOMa. I

TeopHSI cTpoeHHSI aTOMa He TOJlbKO

1 I10pRllKoDble '1HCJla 3J1eMeIlTOB 6blJlH BncpRble TO'lIlO YCTanOB.1eHbl MOJlOllblM
aur.1HACKHM Y'lellbiM -IjJH3HKOM M 6 a JI H (Moseley. 1887-1915), HCCJlellODaBWHM

cneKTpbl pellTrenOBCKHx J1Y'lefi ll.1H pa311H'IHblX 9J1eMeIlTOD. "3TH cneKTpbl llaXO.l(HTCH
B 33IJHCHMOCTH 01' 4HCJla oKpYHCalOlllHX RJIpO aTOMa 3J1CKTpOHOB. I1ollP06l1ec 06 nOM
MOHCHO IlpO'lCCTb B oOJlce 06WHpllbiX Kypcax XHMHH.
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He npOTHBOpe'lHT nepHon:H'IeCKOIt CliCTeMe 3JIeMeHTOB, HO n:aeT elt H.08jle

nOomsep:JfCoeH.UIl 11 OOOCH.osaH.UIl.

B TaOJlIfLle MeHn:eJleeBa, C TO'lKIf 3peHlfH nopHn:Ka B pacnOJlO>Kemflf

3JleMeHTOB, eCTb, KaK Y>Ke CKa3aHO, HeKOTopble npOTHBOpe'lHH: HanpHMep,

y aprOHa (M 18) aToMHb11t Bec oo.TJblIIe, '1eM Y CJlen:YlOlLlero 3a HIIM KaJlliH

(.N'!! 19), Y TeJIJlypa (.N'!! 52) - OOJlblIIe, '1eM y cJlen:YlOlLlero 3a HHM 1f0,Qa

(.N'!! 53).
On:HaKo no HX CBoltcTBaM, 3TH 3J1eMeHTbI npHXOltHTCH nOMeCTHTb B Ta.

OJlIfLlY He B nopHn:Ke B03paCTaHHH aTOMHblX BeCOB, '1TO npOTHBOpe'lHT nepliO-

n:H'IeCKOMY 3aKOHY. no '1HCJlY >Ke 3apHn:OB Hn:pa OHH n:OJI>KHbI CJlen:OBaTb

n:Pyr 3a n:PyroM HMeHHQ B TOM nopHn:Ke, B KaKOM OHH nOMelLleHbI B TaOJlHLle.
TaKHM oopa30M CTpoeHlle aTOMa OKa3aJIOCb 6o/lee OCH.08H.bJM ezo C80ucm80M,
.,eM amOMH.bJU 8ec, KOTOpblM B CBoe BpeMH TOJlbKO H MOr nOJlb30BaTbCH

MeHn:eJleeB.
OCTaHOBHMCH elLle Ha On:HOM n:OCTH>KeHHH HayKif. OKa3aJlOCb, '1TO ltJlH

OOJIblIIHHCTBa 3JleMeHTOB CYlLleCTByeT no H.eC O/lb Ypa3H.08UOH.OCmeu
amOM08, C On:HHM H TeM >Ke 3apHn:OM,Hn:pa H C on:HHaKOBbIM pacnOJIO>KeHlleM

OKPY>KalOlLlHX HApO 3JIeKTpOHOB H OOJIan:alOlLlHX nOTOMY COBeplIIeHHO OOU-

H.a 08bIMU XUM1ltteC UJtll C80UCm8aJtll, HO HMelOlLlHX pa3J1H'IHbllt aToMHb11t

Bec.

TaK, n:JlH xJlopa CYlLleCTBYIOT aTOM!'1 C aTOMHblM BeCOM 35 " 37. TOT

XJlOp, C KOTOpblM Mbl OObl'lHO HMeeM n:eJlo, eCTb CMeCb 3THX n:BYX COpTOB
3TOMOB. LJ:IIH ltPyrHx 3JIeMeHTOB H3BeCTHO eu eOOJlblIIee 'IRCJlO TaKHX pa3-
1I0BH.LlHOcTelt aTOMOB (HanpHMep n:JIH CBHHLla - 4, .II.JlH PTYTH

- 6 H T. .11..).
3TH pa3HOBH.II.HOCTH aTOMOB OltHOrO H Toro >Ke 3JIeMeHTa HOCHT Ha3BaHHe-

H30TODbi (.paBHOMeCTHble"); 3TO 03Ha'laeT, liTO OHH nOMelLlalOTCII B On:HOM

It TOM >Ke lI1eCTe nepl10.ll.H'IeCKolt CHCTeMbl, no.ll. On:HHM H TeM >Ke HOMepOM.

1130TonLI H3BeCTHbI nO'lTH n:JlH Bcex 3J1eMeHTOB. B 1933 r. OblJl OTKpblT

H30Ton y -BOltOpon:a C aTOMHblM BeCOM 2, H Bbln:eJIeHa BO.ll.a, I1MelOlLlaH

B COCTaBe 3TOT H30Ton. 3Ta Bon:a no <pH3H'IeCKHM CBoltcTBaM OTJlH'IaeTCH

OT 06bi'lHOI:\ BOn:bI: OHa TH>KeJIee OOblKHoBeHHol:\ BOltbl, yn:eJlbHbllt Bec ee

1,11165, TeMnepaTypa KHnellHH ee 101°,42, TeMnepaTypa 3aMep3aHHR + 3°,8.
B OObIKHoBeHHolt BOn:C con:ep>KliTCH O'leHb He3Ha'lHTeJlbHaH npHMeCb .

TR>Ke-

JIol:\" BOn:bI (1 : 5000).
TR>KeJlYIO BOAY MO>KHO OTn:eJlHTb OT JlerKolt, nO.ll.BepraR OOblKHoBeHHYIO

BO.ll.Y 3,lel<TpOJlH3Y H, no Mepe Toro KaK KOJlH'IeCTBO BO.ll.bl YMeHblIIaeTcH,
n:06aB,lHR CBe>KYIO BOn:y. Yn:eJlbHbllt Bec BOn:bI npH 3TOM nOCTcneHHO nOBbI-

lIIaeTCH, TaK KaK .JIerKaR" Bon:a JIer'le pa3JIaraeTCH TOKOM, '1eM .
TH>KeJIaH

fl
.

LJ:.11I TOro '1TOObl pa3J1H'IaTb H30Tonbl, Bxon:RlLlHe B COCTaB MOJleKYJI,

y Xlil\1H4eCKIiX 3HaKOB OObl4HO CTaBnTCR BBepxy cnpaBa Llmppa, 03Ha4alOlLlaH
aToMHb11t Bec n:aHHoro 1130Tona. <POPMYJlY JlerKolt BOn:bl nIllIIYT HIO H <pop-
MYJIY TR>KeJlolt BOn:bI- H

2
0.

·

.

HeKOTopble aBTophi It.1R H30TonOR RO;rOpOlt3 npHMeliHIOT HUbie 0003Ha'leHHH.

JJ,.1H JlCrKOrO DOllopolla co:xpaflHIOT 3f1aK HI, lIJiH TH}KeJlOrO - npHMeHHIOT 3I1aK D, OT
ua3BaHHH TH}KeJlOro BO.l\OpO;ra - .l\ct1TepHt1 (JlerKHII: BOltOpO.l\ Ha3b1BaIOT npoTHI!:; npo-
THt1 npOH3DOltHTCR OT rpe'lCc[coro npoToc - nepBblt1, .llell:TepHA OT rpe'lCCKOrO lteR-

TCpOC - fiTOpOIl:). JIerKaH BO;ra 0003f1a4aeTCH H
1
0, TH}KeJlaH )Ke - D.O. OOblKIIO.

DCHlI:lH }I(C BO.lla OCTaeTCH H20.
j)

.

LJ:pyme COe.l(HHeHH!I TH>KeJlOrO BO.ll.OpO.ll.a, KaK H2C1, NH: H T. .11.., TaK)[Ce

OO,laJlaIOT HHbIM" <pH3I1l1eCKHMH CBoltcTBaMH, '1eM coen:HHeHHH HICl H NH .
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TIo XHillHlIeC/<IIM CBOt!CTB3M COe.lumeHHH li2 M3.'!0 OTJIHlIalOTCH OT COe.LJ:n-
HCHIIJ;\ HI.

06b1l1HblJ;\ BO.LJ:OpO.LJ: npc.n;CTaBJiHeT co6oJ;\ CMeCb HI H li2 C HHlITo)KHetiweti

npHMecblO HC.n:3BHO OTKpblTOrO lis.

I1cxo.LJ:H li3 cYlllecTBoBaHHH H30TonOB, HaM npHxo.n;HTCH paCWHpHTb Willie
nOHHTHe 06 9.'1CMeHTe. Mbl .n;OJl)KHbI ClIHTaTb, liTO a/le.MeHm- amo C08oN;yn-
Hocmb 1130mon08 C O.LJ:HliM H TeM >Ke nopH.n;KOBbIM HOMepOM, HJIIi Bce Bo06Jl.(e
aTOlllbl, HlIIelOlllHe O.n;HH II TOT >Ke 3apH.n; H.LJ:pa. HanpliMep, 9.'1eMCHT XJ10p

-

cOBoKynHocTb H30TonOB C nopH.n;KOBbIM HOMepoM 17. ATOMHblJ;\ Bec xllopa

35,5 eCTb cpe.n;Hlit! aTOMHblt! Bec ero H30TonOB.

COOTHoweHlie Me>K.n;y IWJIHlIeCTBaMIi H30TonOB y Bcex 3.'1eMeHTOB no-

CTOHIIHoe, nOlleMY H B03MO>KHO onpe.n;eJleHHe aTOMHblX BeCOB 9JIelllCHTOB.

8. PaJJ.HoaKTHBHble 3J1eMeHTbl. B 1896 r.

cppaHu.Y3cKlit! cpH3HK 6 e K K e p e.'1 b (BccquereI)
aallleTHJI, liTO lIIHHepallbl, co.n;ep>Kau.Ule B CBoeM

COCTaBe ypaH (U, M 92)- noc.'1e.n;HHJ:! 3JIeMeHT

B nepHo.n;HlIecKoJ:! CHCTelllC, - HcnycKalOT Ka-

l<He-TO HeBH.LJ:HMble nYllli, KOTopble .n;etlcTBYIOT
Ha aaBepHYTYIO B lIepHYlo 6YMary cpoTorpacpn.
IICCKYIO nJIaCTHHKY, 6eI{Kepe.1Jb Hawe.1J 3aTe I,

liTO 3TH JIYlIH npOXO.LJ:HT He TOJIbKO qepe3 6y-
lIIary, HO 11 lIepe3 .n;epeBO 11 .n;ame qepea HC-

TOJlCTble lIICTaJlJlH1leCKHC nJIaCTHHI<Ii, Bb\3bIBaIOT

CBelleHHe (cpnyopecueHUIlIO) HeKOTopblX Be-

llleCTB H paapH>KalOT 3apH>KeHHblJ;\ 3.1CKTpO-
CKon.

4CpC3 HCKOTopoe BpeMH C K ,1 0 .n; 0 B C I{ a.

K 10 P it (Sklodowska-Kurie, TIapH>K) HaUVIa,

qTO no.n;06HbllllH >Ke cBotlcTBalllIl 06J1a.n;aloT

coe.n;HHCHHH .n;pyroro 3.'1CMeHTa nOCJ1c.n;Hero pH1La

nepHo.n;lillecKoJ;\ CHCTeMbI - TOpllH (Th, N2 90).
113YlIeHHe CKJIO.n;OBCKOJ;\-KlOpl1.H ee lIIY>KeM

K 10 P Ii ypaHoBoJ;\ ClIIOJIbHOJ:! py.n;bl nOKa3ano,

qTO H3YlleHlIc py.n;bl YCHnHBaeTcH npH XHMll'!e-

CKOJ:! 06pa60TKe CC H y.n:a.1JCHHIi nOCTopoHHHX npliMecet!. TIpll 3TOM o6Hapy>lw-
nOCb, liTO li3.1JYlleHHe, IWTopoe CK.10.n;OBCKa Ha3Bana pa.n;HoaKTHBHOCTb!O (OT
JJaTHHCKHX CJJOB

. pa.n;nyc
U
- JJYlI H .aKTHBYC

U - .n;eHTellbHblt!), HCXO.LlHT IIC

TOJJbKO OT COC.n;liIlCHHH ypaHa, 110 H OT COC.n;HHCHHtI .n;BYX .n;PYrHX, .lI.O Tex

nop HeH3BeCTHbIX, S,TleMeHTOB, O.n;HH H3 KOTOpblX 6bIJI Ha3BaH nO.10HHC 1

(Po, N2 84), B lIeCTb pO.n;IIHbl C!{JJO.LJ:OBCIWt\- TIO.'1bWH, .LJ:pyroH
-

pa1LHe 1

(Ra, .N2 88).
TIO.710HHIt co.n;ep>KIITCH B ypaHoBoJ;\ py.n;c B nOllTH HCYJlOBHMO Ma,1b1X

KOJIHlICCTBax, paltliJ;\ - B 60JlbWHX KOJlHlIeCTBax, HO Bce >Ke CTonb HH'ITO>K-

HblX, liTO .n;JlH nOJIYlleHHH HeCKOJlbKHX lIIHlIlirpaMiIIOB KaKotl-HH6Y.LJ:b COJIII

pa.n;HH npl1Xo.n;HTCH nepepa6aTblBaTb MHornc TOHHbl py.n;bl.

KpOMe nepClIHc.1eHHblX 3JJeMeHTOB, pa.n;HoaKTHBHOCTbIO o6.'la.n;aIOT II OCn,'lb-

Hble -3.'1eMCHTbl nOCJIc.n;HcrO pH.n;a nepliO.LJ:lilleCKot\ CHCTC!\lbl. 113 :XOpOIllO

H3YllellHblX pa.n;HoaKTIIBHbIX 3J1CilleHTOB HaH60.1ee CH. bHOt!paJJ.HoaKl'IIBHOCTblO

06JIa.n;aeT pa,ij,HtI.
Pa.QIIoaKTIIBI-IOCTb HC CCTb CBOI1CTBO coc.n;HHel-lIlil pa.n;lioaKTHBHblX a,leMen-

M.apM!! C K. o.a 0 B C K a-K 10 p H

(Sklodowska-Kurie)
1867-1934.
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TOB, a c8oiicm8Q CaMllX amo..u08 9THX 9JIeMeHTOB, TaK KaK pa.ll.HOaKTliB-
HOCTb COBepllleHHO He 3aBHCHT OT Toro, HMceM JIH MbI CBo60.ll.HbiA 9JIeMCHT

HnH B COe.ll.HHCHHH C ltpyrHMH 9neMeHTaMH.

P a.n: H A KaK IIpocToe Beu eCTBO- cepe6pHCTbIA MeTaJIJI. ITo CBOHM

XHMH'leCKHM cBoftcTBaM pa.ll.liA 1I0xom Ha 6apHA (Ba, N2 56) - 9J1eMeUT

ToA me rpYlIlIbI lIepHO.ll.liqeCKOA CHCTeMbI.

Pa.ll.HA - .n:OBOJIbHO pacnpocTpaueHHbIA 9JIe-

MeHT: ero coe.n:HHeHHH HaXO.ll.HTCR BO MHorHX

MHHepaJlaX, B BO.ll.aX MHHepaJIbHbIX HCTOqHHKOB,

B 1I0qBe, HO Be3.l1.e .1JHllIb B caMbIX HU'tmOJICHblX

f«)/lu'tecm8ax.

Pa.ll.HA .lI.eAcTByeT CBOHMH nyqaMH Ha opra-

HH3Mb! - pa3pYlllaeT TKaHH, y6HBaeT 6aKTepHH.
OH HallleJi ce6e BamHOC IIpliMCHeHHe B Me.ll.H-

UHHe- HM JIeqaT paKOBbIe H .lI.pYrHe 3JIOKaqe-

CTBeHHb!e OIIYXOJIH.

I-hyqeHHe HcnycKaeMbIx pa.ll.HCM /ly'tea IIO-

Ka3aJIO, qTO 9Tli JIyqH HeooHopoOHbl. EcnH IIO-

MeCTHTb CBliHU,OBYIO Kop060qKY C COJIblO paltHR

Mem.ll.Y .lI.BYMR Ha9neKTpli30BaHHblMH MeTanJIH-

'ICCKHMH IIJIaCTHHI(aMli (pIiC. 212), O.ll.Ha H3 KO-

TOpbIX 3apR>KeHa 1I0JIO)KIiTe.'!bHO, .n:pyraH-

OTpHuaTeJIbHO, TO Ha6mo.ll.aeTCR cne.ay 10 LU,ee

RBneHHe. 4aCTb JIyqeA cJla60 OTKnOHReTCR K OTpHuaTe.'!bHO 3apH)KeHHOA
nnaCTHHI{e - 9TO TaK Ha3blBaeMbIe a/lbfjJa-/lY'lll (a-JlyqH); qaCTb nyqeA CHlIbHO

OTIUIOHHeTCH K 1I0nOmHTCJlbHO 3apHmeHHoA IInaCTHHKe - 9TO 6ema-lly'tll
( -nY'lH);qaCTb COBceM He OTKJlOHSJCTCH H H.lI.CT BepTliKanbHO BBepx

- za..uMa-

/lY'lU (,-nyqH).
J1yqH pa.n:HR He BH.lI.HMbl, H nYTb HX MomHO npOCJle.ll.HTb, 1I0MeLU,aH Ual.l

Kop060qKoA C pa.ll.HeM cpOTorpaqmqeCKYIO n.1JaCTHHKY, Ha KOTOpoA npH He-

3apHmeHHbIX MeTanJlHqeCKHX nJiaCTHHKax no,'!y-
qaeTCH OltHO llepHoe nHTHO IIpHMO HaJJ. KOpO-
60'lKoA, npH 3apHmCHIIblx me IIJIaCTHliKax -- eu.(e

.n:Ba IIHTHa Ha pa3HbIx paccTOHHliHX OT IIHTHa,

1I0JlyqalOLU,erOCH IIpRMO Ha.ll. Kop060'lKOA (pHC.
213).

ITO.n:p06Hble HCCJle.ll.OBaHlIR IIOKa3a.'!U, qTO

pa.ll.UOaKTHBHoCTb RBnHeTCR pe3YJlbTaToM co-

BepllleHHo .lI.O Tex 1I0p HeH3BeCTHblX H HeomH-

.n:aHHbIX RBJlCHHA -pacnaoa amO.AW8 pa.ll.IWaK-

THBHbIX BeLU,eCTB H o6pa308aHll1l amO.Jl08 HO-

8blX .9lleMeHm08. JIyqH CII OKa3aJlHCb IIOTOKOM

1I0JIOmHTeJlbHO 3apHmeHHbIx 'IaCTliqeK - lloep
ZeIlUIl, 06pa3YlOLU,HXCH IIPH paclIa.ll.e R.lI.ep aTOMOB pa.ll.HOaKTHBHbIX BeLU,eCTB,

nyqu
- nomoICo..u .9/leICmpOHo8 li JIY'lH ,.,.- nyqaMH, aHaJIOrHlJHbIMU peHT-

reHOBCKHM nYlJaM - 9JIeL{TpOMarHHTHbIMH KOJIe6aHliHMli.
B pe3YJlbTaTe paclIa.n:a aTOMOB PUHR 06pa3YlOTcH aTOMbI H080Z0 za30-

o6pa3Hozo .9/le..ueHma, KOTOPPIA 6bIn Ha3BaH CHaqana 9MaHau,HeA, Tencpb me

Ha3bIBaeTCR paooH (Rn, N2 86). ITo XIIMUqeCKHM cBoAcTBaM OH SIBnHeTCR

HHep rHblM ra30M.

(jJon;o fIJ.T1l1(M'ff1VHKO
, 

i:

PHC. 213. 06HaPY)KeHHe OT-

KJlOHCIIHII JlY'IeA paltHIi npH
1I0MOLU,H i}JoTorpa!jJH'IeCKoit

nnaCTHIlKH.

fly

I
Q'
/.j

-:1
::

Ir/li--
 /)

PIIC. 212. OTK.10IlCHHC .1JY'lefi
pa.!lHII MeJJ{JIY Ha3.1CKTpH30BaH-
IIb1MH IInaCTHHKaMH (cxeMa).
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ATOMllbIn BeC paJl:OHa - 222, T. e. paBeH aTOMHOMY Becy paJl:HH 226 MHHYC
aTOMHbltt nec rCJlHH 4.

PaJl:OH, B CBOIO otJepeltb, SIBJlHeTCSI paJl:HOaKTHBHblM ::meMeHTOM. OH, KaK

Ii paJl:Htt, HcnycKaeT CX-JlytJH, T. e. H3 ero SIltpa BblJl:eJlSIIOTCH, BblopacblBalOTcH

SI.!I.pa reJlHSI, npHtJeM nOJlytJaeTcH 1I0Bbltt, onSITb padllOafCmll81thlti 31leMeHm,

H30Ton nOJlOHHSI, Ha3BaHHbltt paJl:HeM A. PaJl:Htt A, B CBOIO otJepeJl:b, nocJle-

Jl:OBaTeJlbHO npeBpaIJJ:aeTCSI B pSIJI: Jl:pymx paltHOaKTHBHblX 3J1eMeHTOB, nOKa

pacnaJl: He 3aKOHtJHTCSI 06pa30naHHeM aTOMa HepaJl:HOal{THBHOro 3J1CMeHTa-

H30Tona CBHHlJ,a (aTOMHbltt Bec- 206).
Ka>KllOe npeBpaIJJ:elme OOYCJlOBJlHBaeTCSI BblJl:eJleHHeM JlHOO SIJl:ep remm,

-'moo 3J1CKTpOHOB. TIpH BblJl:eJleHHH SIltep reJlHSI nOJlytJaeTcSI 3J1eMeHT C Jl:PY-

rHM aTOMHblM BeCOM, BbllteJleHHe 3J1eKTpOHOB H3MeHSIeT TOJlbKO 3apSIJI: SIltpa.

CKOpOCTb pacnaJl:a aTOMOB paJl:HOaKTHBHblX 3J1eMeHTOB BeCbMa pa3J1HtJHa.
OAHII pacnaJl:alOTCSI KpattHe ObICTpO, ltpyme

- otJeHb MeJl:JleHHO. CKOpOCTb
pacna.1l.a onpeJl:eJlHIOT OOblKHoBeHHo BpeMeHeM, HY>KHbIM Jl:JlSI Toro, tJTOObi

HeKOTopoe '{llCIlO amOM08 Jl:aHHOrO paJl:HOaKTHBHoro 3J1eMeHTa YMeHbIIIHJlOCb
Ha no,10BHHY. 3TO BpeMSI HJlH .nepHOJl: nOJlypacnaJl:a"-OJl:HO Ii TO >Ke,

IIC3aBHCHMO OT TOro, KaKoe tJHCJlO aTOMOB 3J1eMeHTa OblJlO B3SITO.

TIepHOJl: nOJlypacnaJl:a (onpeJl:e.1HCMbltt KOCBeHHblM oopa30M) paBeH Jl:JlH

PUHSI 1580 rOJl:aM, Jl:JlSI paJl:OHa
- 3,85 Jl:HH, .II.JIH paJl:HSI A

- 3,05 MHHYTbI,
JI:.'ISI ypaHa

- 4 500 000 000 rOJl:aM.

PaJl:Hit caM HB.'ISICTCSI OJl:HHM H3 npOJl:YKTOB pacnaJl:a ypalla.
.l1:.'ISI TOpliSI TaK>Ke H3BCCTCH lJ,e.'lbltt pSIJI: npOJl:YKTOB pacnaJl:a, npHtJeM

KOHetJHblM npOJl:YKTOM, KaK H Jl:m' pHJl:a ypaHa, SIBJlSIeTCH H30Ton CBHHlJ,a,
HO c aTOMHblM BeCOM He 206, a 208.

PacnaJl: aTOMOB paJl:HOaKTHBHblX BeIJJ:eCTB HJl:eT caMonpOH3BOJlbHO, H MbI

He HMeeM CpeJl:CTB ero YCKOPHTb H.'IH 3aMeJl:.'IHTb. HH caMble BblCOKHe, Hli

caMble Hli3KHe Jl:OcTynHble HaM TeMnepaTypbl, HH 3.'1eKTpHtJeCKHe pa3pSIJl:bI,
HH ltaB.'IeHHSI He H3MeHHIOT CKOpOCTH paJl:HOaKTHBHoro pacnaJl:a. B 3TOM OTHO-

IlleHHH SIB.'IeHHe paltHOaKTHBHoro pacnaJl:a CYIJJ:eCTBeHHO OT.'IH'IaeTCSI OT OObl'l-
HblX XHMH'leCKHX peaKlJ,Htt H npeJl:CTaB.'IHeT c060J:t SIB.'IeHHe ocoooro no-

pSIJl:Ka.
B MHHepa.'laX, COJl:ep>KaIJJ:HX ypaH, TOpHA, aKTHHHA, Bcer,na HMeeTCH npH-

MeCb KOHe'lHOrO npOJl:YKTa paJl:HOaKTHBHoro pacnaJl:a
- CBHHlJ,a, 06pa30BaB-

illl rocSI H3 3THX 3.'1eMeHTOB 3a BpeMSI HX CYU-leCTBOBaHHH B 3eMHoit Kope.
3TO Jl:aCT B03MO>KHOCTb CJl:em!Tb O'lelIb HHTepeClIblC BblBOJl:bI 0 B03paCTe

MHIiepaJlOB, COJl:ep>KaIJJ:HX YKa3aHHble Bblllle paJl:HOaKTH BHble 3.'1eMeHTbI.

Ha OCHOBaHHH 3aKOHOB paJl:HOaKTHBHoro pacnaJl:a MO>KHO paCC'IHTaTb 4HC.'I0

Jl:o.'lell rpaMMa CBHHlJ,a, oopa3YIOIJJ:HXCH e>KerO.II.HO npH pacnaAe OJl:HOrO

rpaM la paJl:HOaKTHBIIoro 3.'1eMeHTa. TaK, HanpHMep, .II..1H ypaHa 3TO oY.II.eT
1,33 . 10-10 z.

3HaSI Ha OCHOBaHHH xHMH4ecKoro aHaJlH3a, CKOJlbKO rpaMMoB CBHHl(a

npHxoAHTCSI B AaHHOM MHHepaJle Ha 1 z pa.II.HOaKTHBHoro 3.'1eMeHTa H pa3-
Jl:e.1I1B HattJl:eHHbln Bec CBI1HlJ,a Ha 4HC.'I0 rpaMMoB, e>KCrO.II.HO oopa3YIOIJJ:eeC 1
H3 1 Z 3J1CMeHTa, MbI Y3HacM B03pacT MI1HepaJia.

TIoA B03pacToM MI1Hepa.'la Mbl pa3YMeeM TO 4IpCMSI, KOTopoe npOIlIJIO
C Tex nop, KaK npH H34a.'le oopa30BaHI1SI 3eMHott KOpbl npOH301ll.'lO coeAIt-

HeHl1e COCTaBJISIIOIJJ:I1X 3TOT MHHepa.'l 3.1eMeHTOB.

Bbl411CJleHHH A310T .II.JlSI B03paCTa p33.'1H'IHbIX MHHepanOB rpOMa.II.Hble tJ\JcJla-

OT 200 Jl:0 2000 MI1.'1J1HOHOB neT.
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3TH .D.aHHbIe nO.D.TBep>K.D.alOT H YTO'lHHIOT .D.aHHble reOJlOrHH OTHOCHTeJlbHO

B03paCTa Halieit nJlaHeTbI, nOJlY'IeHHbIe Ha OCHOBaHliH .D.PYrHX C006pa>KeHHit.
KaK CMeliHa pH.D.OM C 3THMH HaY'IHblMH .D.aHHbIMH .D.aTa xpHCTHaHcKoti peJlH-
rHH 0 "COTBOpeHHH MHpa 3a 5508 JleT .11.0 PO>K.n.ecTBa XpHcToBa.!

Pacna.n. pa.n.HoaKTliBHblX Bel..UeCTB COnpOBO>K.n.aeTC!! BbI.D.eJleHHeM 60.1bliHX
I<OJlli'IeCTB TenJla. COJlb pa.D.H!! liMeeT Bcer.n.a Te mepaTYPYHa HeCKO.lJbKO

rpa.D.ycoB BbIllle TeMnepaTyphI OKPY>KaIOl..Uero B03.D.yxa, O)l,HH rpaMM pa.n.H!!
BbI.n.eJlHeT OKOJIO 0,135 IClCall TenJla B 'lac, 11 BQ06I..Ue !<OJlH'IeCTBO Ten.lJa,

KOTopoe MO>KeT BbI.n.eJlHTbCH npH nOJlHOM paCnO.ll,6 O.D.HOrO rpaMMa pa.n.HH,

paBHo 3700000 IClCall, Tor.n.a KaK npH cropaHHH o.n.Horo rpaMMa yr.1!! 06pa-
3yeTcH TOJlbKO 8 ICTCall. 3TO nOKa3bIBaeT, KaKHe rpOMa.n.HbIe 3anaCbI 3Hcpnm

3aKJIIO'IaIOTCH B aTOMax.

B 3aKJlIO'IeHHe CJle.n:yeT CKa3aTb, '1TO XOT!! cjJOp:lIbI )l,BIUKeHHSI  I.n:ep

II 3JIeKTpOHOB el..UC OKOH'IaTeJIbHO He paCKpbIThI, Bonpoc 0 CIlO:JICltoemll

CmpOe1tllll amO.MOB 1taYICoii peme1t OTC01t'tamellb1tO.

Sln.pa H 3J1eKTpOHhI !!BJUlIOTC!! )l,JlH Hac Tenepb 13KOit >Ke o67JerClnUB1tOU

peallb1tOCTnblO, KaK H caMblC aTOMb!. PaCKpblTHe C.'lO>KHOCTH aTOMOB .n.aCT

peaJIbHOe 110.n.TBep>K.n.eHHe H.n.ee 06 eaU1tCmBe .Mamepllll.
KpoMe TOro, li3Y'leHHe pa.n.HoaKTHBHblX Bel..UCCTB H CTPOCHli!! aTOMOB

no.n.TBep>K.n.aeT, yrJly6.1S1eT H pacllllipHeT rpoMa.n.Hoe 3Ha'leHlie neplWall'tecTCou
CUCme.Mbl 3J1eMeHTOB. MbI BIUUiM, '1TO 3.lJeMeHTbI HC TOJlbKO Haxo.n.SlTCH

Me>K.n.y c060it B 6m13KoM po.n.cTBe, HO MorYT npeBpal..UaTbCSI O.n.HH B .n.pyrOit.
MbI He TO.lJbKO 3HaeM, '1TO 3.lJeMeHTbI HMelOT 06I..Uee npOHCXO>K,!J.eHHe, HO MbI

MO>KeM ce6E:: npCJlCTaBHTb, KaI<HM 06pa30M MOrJlO H MO>KeT ,HT'm pa3BHTHe
MaTepHH, Kal{ H3 60.1ee npOCTbIX CKOnJIeHHit MaTepHH MorYT 06pa30BaTbcSI 60Jlee

CJlO>KHb!e, KaK, Ha060poT, MeHee YCToit'lHBble C.10>KHble 06pa30BaHHSI npeRpa-
llI.alOTCSI B 60JIee YCToit'lHBble. f1epHOJlH'IeCKHtI 3aKOH nOKa3bIBaeT, '1TO Be't-

Hoe pa38umlle H.n.eT He TOJlbKO B >KHBOit npHpOJle, HO Ii B HeOpraHH'IeCKOM

I\llipC.

BOOPOCbl .lI.JUI I10BTOPEHI15I.

1. B '1eM 3aKJIIO'IaCTCH nepHO.QH'IIIOCTb H3MCHCHHfi CBO CTB3JIeMeIIToB?
2. <t>OPMYJIHpyihe nepHo.QH'IeCKHfi 3aKOH.

3. XapaKTepH3yfiTe MaJibie H 60JlbWHe nepHo.QbI.
4. Ha30BHTe 3JICMeHTbI, npc.QcKa3aHHble MeHlteJIeeBbiM.
5. I1epe'lHCJIHTe 9JIeMeHTbI BToporo pH.Qa nepHOltH'IeCKOfi CHcreMbi.
6. Ha30BHTe BalKHefiwHe 3.1eMeHTbI KalKltoA rpynnbI ncpHoJ!H'ICCKOfi CH-

CTeMbI.
7. HanHwHTe !jJOpMy.lJbI COCltHIICIIHfi C X.10pOM Tpex MCTallJIOB ncp;lOi1 no.Q-

rpynnbI BTOpoA .pynnbI.
8. KaKofi BbiCIllHfi cOJIe06pa3YlOmHfi OKHCeJI cBHlma? KaKHe cBoficTBa 011 .Il0JI-

:lKCIi HMeTb?

9. LICMY paBHa n3.1CIITIIOCTb aproHa?
10. KaK nOCTpOCH aTOM 60pa? KaJIbUHiI (3apH.1\ H.Qpa, '1HC,10 3,ICKTPOHOB Ha KaJK-

ltOM ypoBHe)?
11. LITO raKoe H30TonbI? I1pHBe.QHTe npHMepbl.
12. KaKoe orrpC.Qe.IJCHHC rrOII!!THH ..3.IcMeHT" MOlKliO .IlaTb, HCXO.:!:!! H3 rrepHo.QH-

'1eCKOrO 3aKOHa?

13. I1pHBeltHTe npHMcpbI nOJIHpiiOrO H HerrOJISlpliOrO Coe)1HHCHHfi.
14. Ha30BHTc H3BeCTIIble BaM paltHOaKTHBilbie Bemecrna.

15. KaKoBbI oc06cmIOcTH pa.QHoaKTHBHbIX BemecTB?
16. KaKHC nY'lH pa.llHH OTKJIOIIHIOTCH K OTpHQaTCJIbHO 3apRlKcHHOfi H.lJaCTllIIKe,

KaKHe - K nO.IJO)rmTCJIbHO 3apSllKeHHofi H nO'lCMY?
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xx. 061IU1E CBOHCTBA METAJlJlOB.

Beex MCTaJI.TIOB II3BceTHO OKOJlO 70. Ho 60JlbWHHeTBo H3 HIIX - 3J1C-

MCUTbl Kpai:lHc pCJJ.KIIC.
HanoMHHM, 'fTO rJlaBHa!l Macca 3CMHOtt KOpbl eoeTOHT II3 HCMeTaJIJIOB-

Klle.10pO.l{a II KpeMHHII, KOTopble BMeeTe eOeTaBJISIIOr OKOJlO 75% no Beey
3e !Hoi:l IWpbl (eTp. 33). v13 MeTaJlJIOB B HaH60JIbWHX KOJIH'IeeTBaX Haxo-

JJ.HTC!I B 3eMHott Kope (pHe. 214) all/OMIIHUU (nOJIeBble wnaTbI, rJIHHbI).
3aTeM H.l{eT JlCe/le30, liMelOw.eeeH B BHJJ.e rpoMaJJ.HblX 3aJle)l{ett pa3.1H'IHblX

coe,'J.HHeHH!>\ BO MHomx MeCTax; lCa/lbll,llu, BXOJJ.HW.Htt B eoeTaB H3BecTHHKOB;

Hampllu (noBapelIHaH eOJlb, nOJIeBble wnaTbl); !Ul/lllU (nOJIeBble w.naTbI,
eJl IOlta , XJlOpHCTbltt KaJIHtt); MaZHllu (XJlOpHeTbltt Mar-

Hldl, MarHe3HTbl, 'JJ.OJlOMHTbl); mumaH (HJlbMeHHT,
THTaHO-MameTHTbl); .MapZaHel{ (nepOJII03HT- .ll.BY-
OI<Heb MapraHua) H .ll.p.

KaK BII.II.HO H3 .ll.lIarpaMMbl (pHe. 214), WHpOKO

n!HIMeHHeMble B TeXHlH<e MeTa.'1Jlbl, KaK Me.ll.b, UHHK,

OJlOBO H .ll.pyme, B Hee He nOnaJIIf, TaK KaK OHH BCTpe-'
'1alOTeH B epaBHHTeJlbHO O'leHb He3Ha'lHTeJlbHbIX KO-

JlH'IeeTBax. 4TO me KaeaeTeH TaKJ1.X MeTa.rJ.10B, KaK

30JIOTO, nJIaTl!Ha H MHome .ll.pyme, TO HX KOJIH'Ie-

eTBa B 3e:VlHott Kope OTHOC!lTe.rlbHO HH'ITOmHbl.

1. <i'H3H"IeCKHe cBoiiCTBa MeTaJ1J10B. MeTaJIJIbI
B BH.II.e npOCTblX Bew.eCTB 06JIa.u.aloT ue.1blM pH.II.O f
06W.HX eBO!>\CTB. npem.u.e Bcero 06pam,alOu(ee lIa

ce6H BHHMaHHe 06w.ee eBO!>\CTBO MeTaJIJlOa - xapaK-

TCpHbl1t Mema/l/llttteC1cll{i 6/leClc, no KOTOPO IYBeerJJ.a
JIerKO OTJIH'IHTb MeTaJIJI OT HeMeTaJIJ1a.

.aJl!l lI,8ema MeTaJIJIOB Mbl He HMeeM OC06blX ClIOB

H yeJIOBHO Ha3blBaeM HeKoTopble MCTaJIJIbl 6eJIblMli,
KaK aJIt<)MHHHtt, UHHK, OJIOBO, XOTH OHH, KOHe'lHO,

He 6eJlble, KaK <t>apcjJOp, 6YMara H T. n. 11 KpaeHbltt
UBeT 'IHeTott MeJJ.H H meJITblR UBeT 30.10Ta TO'lHO

Tal{ )J{e !lB!i5ll0TCH eBoe06pa3HbIM'H.
EOJlbWHHCTBO MeTa.'1J10B HMeeT yeJloBHo 6CJ!blll llBeT e pa3JJH'IHblMII

OTTeHKa m, II JlliWb HeMHome MCTaJIJIbl 60Jlec HJlH MCHee OKpaWCHbl. 3TO:
Me.u.b KpaCHoro UBeTa, 30.'10TO >KCJlTOrO llBen, BHCMYT KpaCHOBaToro lI.BeTa,

HHKKeJIb eJlCrKa meJlTOBaTOro.

B HaeToHw.ee BpeM!I B npOH3BOJJ.eTBe npHHHTO YCJIOBHO .ll.e.'1HTb MeTaJI.'1b1

Ha .ll.Be rpynnbl: '1epHble MCTaJI.'lbi H lI.BeTHble MeTaJIJIbi.

lfepHbte .Atema/l/lbt - 3TO )I{eJle30 Hero enJIaBbl. Ha3BaHHe 3aBHeHT OT

Toro, '1TO meJIC30 Hero CnJIaBbl B HCOTJJ.eJIaHHOM BHJJ.e nOKpblTbl eJloeM

'1epHott MarHHTHott OKHeH >KeJIe3a FC304
.

lJ,8emHble Mema/l/lbl- Bee oeTa.1bHblC MCTaJIJIbi.

Bee MCT3JIJlbI, KpOMC PTYTH, npH 06blKHOBeHHblx yeJIOBIUIX
- TBep.II.blC

l{pHeTaJIJlH'leeKHe BeJ.l{eCTBa.
Bee MeTaJIJIbl Henpo3pattHbl.
Bee MeTaJlJIbI - 60JIce HJIH MeHee xopoume npo8oih-m1C1l men/la II .a/lelt-

mpllttecm8a.

270

....

...,
'0 <:;0"

r-.: I'o') 
(::)

.. '1-"'  ')  ..  ..
:t

>:

I
,'"

'''' '" '"
Ie

  ; ':.):"J  

,g

PHe. 214. D.HarpaMMa
paenpoeTpaHCIIHOCTH Me.

Ta.1.10B B 3CMIIOfi Kope

(B npoD-ClITax).



no yiJe/lbHO.uy 8ecy pa3JIIIlIalOT MeTaJJ.1Ibl /leZIClle, YD:elIbHbIft Bec KOTO-

pblX MeHbllIe 5, 11 mfl:JICe/lble - OCTallbHble. Ha puc. 215 }.{aHa .lI.HarpaMMa

Y.lI.eJIbHblX BeCOB MeTaIIIIOB, 113 KO-

TOpOti BH.lI.UO, lJTO no Y.lI.eJlbHOMY
Becy MeTa.1J.1lbI CH.1JbIlO pa3.11UlJalOTCH

l\Ie)K.lI.Y c060lL Ca lble .1IerKHe Me-

Ta.'WLI - Kamifi H HaTPHfi, KOTopble
.1Ier<!c BO.ll.bL CaMble TfI>Ke.'1ble - nlIa-

Tlma, 30:10,0, PTYTb (ua .lI.HarpaMMe
.lI.aH YD:. B. ;:Bep.lI.ofi PTYTli).

no meAtnepamypa.ft n/la8lleHllfl

MeTa:1iIbl pa3.11l1lJalOTC5I cute 3l1alJU-

Te,1bHO 60.'1bllle, lJeM no Y.lI.e.'1bHbIM
BccaM. 1'I3 J],uarpaMMbl (puc. 216)

BlUJ.HO, lJTO caMblt! .1ICl'KOnl1aBKHfi

MeTa,1.1 -- PTYTb, KOTOpa51 >KH.lI.Ka

npH 06b11WOBeHHofi TC1\mepaType H

3aTBep.ll.eBaCT TO.1lbKO npH TeMnepa-

Type Ha 39° HH>Ke Hy.151. 3aTeM H.lI.YT
Ka.1llifi Ii HaTpHfi. 113 npHMeH5IeMblX PHC. 215. .n:H3rpaM1>la YllenbHbIx neCOR

B TeXHHKe MeTa.1l.1l0B caMble .1IerKO- MeTa.non.

n.1la3!me - 0110BO H CBHIleu:. Hau60-

.1If;C TyrOnlianKlle
- HHlmeJ1b, )Ke.1lC30, niiaTHHa H HeKOTopble pC.lI.Klie MeTa!llIbI.

CaMh!l"! Tyron.,1aBKuH MeTan.1l - BOJ1bcppaM, U3 KOToporo rOTOB5IT HUTH .lI..1IH

911eKTpHlJeCKHX .1IaMnOlJeK.

Ha .lI.HarpaMMe (pHC_ 217) .lI.aHbI

men/lOnpo8oiJflocnlll HeKoTopbIX Me-

Ta.1l.1l0B. 3a e.ll.liHHUY B3S1Ta Ten.1l0-

npOBO.ll.HOCTb cepe6pa.
HaH60l1bUlefi Ten.1l0npOBO.il.HO-

CTblO nOCJ1e cepe6pa 0611a.ll.alOT MeAb
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PliC. 217. .n:narpaMMa OTHOCH-
Te,1bIlofi TCI!I10npOnOltIlOCrH Me-

r3.11109.

II 30.1l0TO, HaHMeHbUleft - PTYTb_ Ho TenJ10npOBO.ll.HOCTb PTYTU Bce me

B 10 pa3 60.1lbUle Ten.1l0npOBO.D:HOCTH CTeKlla.
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TIo 3/leUmpOnpOSOOHOCmll MeTaJ1J1bl paCnOJ1aralOTCH B TOM )Ke nOpHD:KC,

'11'0 M no TenJ10npOBOD:HOCTM. 113 D:HarpaMMbI (pHC. 217) BMD:HO, nO'leMY

D:JlH 9J1eKTpH'IeCKHX npOBOD:OB 06bIKHoBeHHo npHMeHHIOT MeD:b. OHa CTOHT

pSl.ll.OM C 06J1altalOUJ,HM HaH60Jlblllett 9J1eKTpOnpOBOD:HOCTblO cepe6pOM, KO-

Topoe He npHMCHHCTCH TOJlbKO BCJleD:CTBHe ero D:OpOrOBM3Hbl. 113 60Jlee

D:C!lleBbIX MeTaJlJIOB, 'IeM MeD:b, HaM60Jlee nOD:XOD:SlUJ,liM D:ml npOBO.ll.OB HBJIHeTCH

aJlIOMHHMtt, KOTOpbltt 3a nOC.lJe.ll.Hee

BpeMH H Ha'la.1J1i npHMeHHTb B 3J1eK-

TpOTeXHHKe.

TIpH cpaBHeHHIi nlsepOOCnlzt pa3-
JIll'l!IblX BeUJ,eCTB 60.lJee TBep.D,blM C'IM-

TalOT TO Beu eCTBO,KOTopoe OCTaBJIHeT

C.'IC.n: Ha .n:PyroM BeUJ,eCTBe npli u.apa-
naHHH MJlH Ha>KHlI-IaHIUJ. 113 Bcex H3Be-

CTHblX BCUJ,eCTB Hali60Jl blllett TBep-
01 2.525 1- .n:OCTblO 06J1aD:aeT aJlMa3 (CTp. 220).

18
(5 I 113 MeTa.'WOB HaH60Jlblllett TBepD:OCTbl()

" OT.'III'IaIOTCH XpOM Cr, BOJlb4JpaM W Ii

HHKKe.lJb Ni. CaMbie MSirKIfe MeTaJIJIbI-

UJ,eJlO'lHble; M3 MeTaJlJlOB iKe, HMelO-

UJ,HX 3Ha'lHTeJIbHOe npaKTH4CCKoe

npHMeHCHHe, HaH60JIce MHrKHe -

OJlOBO H CBIfHeu.

Ha D:HarpaMMC (puc. 218) nOKa3aHbi TBepD:OCTIi pa3J1li4HbiX MeTaJlJlOB no

cpaBHeHHIO C aJlMa30M, TBepD:OCTb KOToporo npliIHlTa 3a D:CCSlTb.

DOJlblllliHCTBO MCT3JI.'IOB {COSUU, T. e. MorYT 6bITb paCnJllOll(eHbl YD:apaMH
MOJlOTKa B 60Jlee Hml MCHee TOHKHe JlHCTbJ.

JIHlllb He60,'IbIllOe 4liCJlO MeTaJlJlOB, KaK cypbMa Sb, BliCMYT Bi, Mapra-
Heu Mn - XPYnTCll H nOD: Y.lI.apaMH MOJlOTKa paCCbmalOTCH B MeJlKHe KYCKIi.

CYPbMY MO>KHO paCTepCTb B nopollioK B 4JaP4JopoBott CTynKe.
113 npHBeD:eHHbIX D:aHHbIX OTHOCHTeJlbHO 4JH3H'IeCKliX CBOttCTB MCTaJlJIOB

BHD:HO, 41'0 MeTaJlJlbI no pa3J1Ii'lHbIM 4JH3H'ICCKHM CBottcTBaM pacnOJIaralOTCH
B pa3J1H'IHOM nOpHD:Ke.

fO

9

I 7

,
5

PHC. 218_ .l1.HarpaMMa TBep.nocTH MeTan-

Jlon no CpaBHeitHIO C. rBepltOCTblO

a.'IMa3'a.

. Onbtmbt. PaccMoTpHTC HMelOUl,HeCH

B IllKO.'Ie MCTaJlJIbl H HaY4liTecb Y3HaBaTb
HX no BHelliHeMY BMD:Y.

EC.'IH HMelOTCH Ha60pbl MeTaJlJlM4eCKliX

nJlaCTHHOK OD:HHaKOBoro pa3Mepa, KOTOpbIC

MorYT 6bITb BbI.lI.aHbI YllaUJ,IfMcSI Ha PYKH, TO,

6epH MeTa.IJ,'IbI B PYKY, npHKHHbTe HX YD:eJlb-
Hblti Bec H cpaBHHTe nOJlY'IeHHbIe pC3y.'Ib- PHC. 219. nnaniICUHC !(YCOl(iWU

TaTbI C D:HarpaMMott.
MerannOB Ha JKeCTHnot!: n.'IaCTl1I1Ke.

TIonp06yfiTc uapanan OD:IIHM MeTa.'IJ10M

.lI.pyroU, 4T06bI cpaBHHTb HX TBep.ll.OCTb. Y6e,QIITeCb, KaKHC MCTaJlJIbl nerlIe

Bcex rHYTCH.
1l.!JH cpaBHeHHH Te mep3TYPnnaBJleHliH MeTa,'J10B pa3MCCTfITe KYCOlJKH

MMelOUJ,liXCH MeTaJl.IJOB (OJlOBO, CBliHCU, UUHK, aJIIOMHHlifi) Ha KPyw-Ke >KeCTIi

(pHC. 219), HarpeBaltTe Cepe.l1HHY KPYJ:lma Ha cnllpToBKC H Ha6.'IIO.l1attTe,
B KaKOM nOpH.lI.Ke MeTaJl.!JbI 6y.n.YT n.!JaBHTbCH. II

0,
0

0

o 0

() 0
, C>
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2. CnJlaBbi. BYJJ:YIJH 9 paCnJlaBJleHHOM COCTOSlHHH, MeTaJlJlLl OOhiKHOBeHHO
JlerKO CMeWHBalOTCSI MemJJ:Y coooit, OOpa3YSI OJJ:HOpOJJ:HYIO mHJJ:KOCTb-

paCTBOp. DOJlblUHHCTBO MeTaJlJlOB, HanpHMep: OJlOBO H CBHHeU, MeJJ:b H IJ,HHK,

cepeopo H 30JIOTO - MorYT CMeWHBaTbCSI B KaKOU YZOiJHO nponopll,UU; HO

HeKOTopble MeTaJlJIbI paCTBopHMLI JJ:Pyr B JJ:Pyre TOJlbKO iJo U3secmHou cme-

neHU. TaK, HanpHMep, eCJIH CMeWaTb paCnJIaBJIeHHble UHHK H CBHHelJ" TO

OHM npH OTCTaHBaHHH oopa3YIOT JJ:Ba CJlOSl, nOJJ:06HO Sq,HPY B BOJJ:e. HHm-

HHit - paCTBOp IJ,HHKa B .CBHHlJ,e, cOJJ:epmall(Hit 1,2°/0 Zn, BepxHHit pac-
TBOp CBHHlJ,a B IJ,HHKe, cOJJ:epmall(Hit 6°1o Pb.

B3aHMHaSi paCTBopHMOCTb MeTaJlJlOB nOBblwaeTCH npH nOBLlweHHH TeM-

nepaTypbl.

npH 3aCTblBaHHH OJJ:HopOJJ:Horo paCTBopa OJJ:Horo MeTaJlJla B JJ:PyroM

nOJIYlJaeTCSI TBepJJ:aSl Macca, Ha3blBaeMaSi - CnJlaB. CnJlaBOM Ha3blBaeTCSI

TaKme H mHJJ:KHit paCTBOp MeTaJlJlOB JJ:Pyr B JJ:Pyre.

. Onblm. nOMeCTHTe B Kop060IJKY H3 mecrH KycOlJeK OJlOBa C ropo-

WI.JHY H TaKoit me KYCOlJeK CBHHlJ,a. HarpeitTe Ha cnHpTOBKe. KorJJ:3 Me-

TaJIJlhI HalJHYT nJIaBHTbCSI, pa3MewaitTe npOBOJlOKoit. Y Bac nOJlYIJHTCSI OJJ:IIO-

pOJJ:HaSi mHJJ:KOCTb. BblJleitTe ee Ha KYCOK .n:OCKH. BbI nOJlYIJHJlH CnJlaB OJlOB3

co CBHHIJ,OM. .

TBepJJ:ble C"JlaBbl MorYT HMeTb pa3JIHIJHOe cTpoeHHe.

1. CnJlaBbl MorYT 6L1Tb BnOJIHe OiJHOpoiJHbl.MU. B TaKOM cJlYlJae OHH

npe.n:cTaBJISIIOT HJlH onpeJJ:eJleHHOe XHMHlJeCKOe coeJJ:HHeHHe, BLlpamaeMoe
XHMHlJeCKoit q,OPMYJlOit (06b11JHO He COOTBeTCTBYlOll(eit BaJleHTHOCTSIM MeTaJl-

JlOB, npOSlBJlSleMblM HMH npH coeJJ:HHeHHH C HeMeTaJlJlaMH), HanpHMep, AuAi"
SnSb, CusSn H T. n., HJlH OJJ:HOpO.n:HYIO CMeCb Heonpe.n:eJleHHOrO COCTaBa,

H33blBaeMYlO msepiJbl.M pacmsopo.M. TaKYIO OJJ:HOpOltHYIO CMeCb npe.n:CTaBJlSleT,

HanpHMep, CnJlaB Au HAg.
TBepJJ:Llit paCTBOp MomeT npeJJ:CTaBJlSlTb TaKme O.n:HOpO.n:HYIO CMeCb onpe-

.n:eJIeHHOrO XHMHlJeCKOrO coeJJ:HHeHHSI 060HX MeTaJlJlOB C H36b1TKOM OJJ:HorO
H3 HHX.

2. Cn.laB MomeT npe.n:cTaBJISlTb Bell(eCTBO HeoiJHopoiJHoe. nOlt06HO TOMY
KaK Macca rpaHHTa COCTOHT H3 CPOCWHXCSI MemJJ:Y c060it OTlteJlbHblX lJacTell

KBaplJ,a, nOJIeBOrO wnaTa H CJIIOJJ:bI, TaK H B cnJlaBaX HHorJJ:a MomHO pa3-
JlHIJHTb KpHCTaJlJlH'IeCKHe Y'IaCTKH OT.n:eJIbHLlX MeTaJlJlOB H onpe.n:eJleHHhlX
coeJJ:HHeHHit MeTaJIJlOB Me)J{.lJ:Y coooit. B COCTaB CnJlaBa MorYT BXOJJ:HTb TaKme

H Y'IaCTKH TBepJJ:oro paCTBopa.
OTJJ:eJl!>Hble COCTaBHble lJaCTH CnJlaBa 06b1KHOBeHHO OLlBalOT XopOWO

BHJJ:HbI TOJlbKO npH oOJlee HJlH MeHee 3HaIJHTellbHOM YBeJlH'IeHHH. JJ.JlSI Toro

'IT06bl oOHapymHTb HeOJJ:HopOJJ:HOCTb cnllaBa, OOblKHOBeHHO nOBepXHOCTb ero

nOJlHPYIOT, a 3aTeM .n:eitcTBYIOT Ha Hee KaKoit. HHOy.n:b KHCIIOTOit, paCTBopOlll

6pOMa, HOJJ:a HIIH .n:PyrHM peaKTHBOM. Bell(eCTBa, Jler'le nOlUlalOlIJ,HecSi .n:eit-

CTBHIO peaKTHBa, pa3'be.n:aIOTCSI CHJlbHee, H H3 OTnOIlHpoBaHHoit nOBepxHOCTH
nOJlY'IaIOTCSI OlJepTaHHSI pa311H'IHblX COCTaBJlSI:olLlHX 'IaCTeit cnllaBa. PHCYHKH
220-223 H306pamalOT TaKHe pa3'beJJ:eHHLle nOBepxHocTH KYCKOB pa3J1HIJ-
HblX cnllaBOB no.n: MHKpocKonoM.

EO/tbutUHCmso cn/taS08 SlBIISIIOTCSI Bell(eCTBaMH HeoiJHopoiJHbl.MU. Bce
CnJlaBbI- H Heo.n:Hopo.n:Hble H O.n:HOpo.n:Hble - CYTb BellJ,eCTBa Kpucma/t/tU'leCfCue.

CnJlaBbI MorYT OblTb 06pa30BaHbl He TOJlbKO .n:BYMSI MeTallllaMH, HO H

HeCKOJlbKHMH.
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TIO.n:06H@ CnJlaaaM MeTa.'IJlOB Mem.n:y co6oli, MOTYT 6blTb IIOnY'leHbl TaKme

CIIJlaBbl Jlte1lla/l/lOS e HeMema/lllaJltu.TaK.HalIpHMep..1yrfHlIpe.n:CTaB..ISleT
CIIJlaB mene3a C yrJlepo.n:OM, KpeMHHeM H MapraHnOM. C MeTaJlJlaMH MorYT
,!J,aBaTb CIIJlaBbl TaKJKe cepa, cpOcq,op Ii .n:pyrHe HeMeTa,1J1bl.

3.  H3Ml.Jec.l{"ecBoAcrsa CnJlaBOB. Yoe/lbflblU see CIIJlaBa 06bIKHO-

'BeHHO JlemHT Mem.!l.Y Y.!l.eJJbHblMH BecaMH o6pa3YIOUJ:Hx CIIJlaB MeTa.1J10B.

TeMlIepaTypa IIJlaBJleHHH 60JJ.bWHHCTBa CIIJlaBOB 6blBaeT flUJICe TeMllepa-

Typbl IIJIaB.'IeHHH HaH60Jlee nerKOIIJlaBKoro H3 MeTa,1J10B, o6pa3YIOIIJ:HX
CIIJlaB.

Pac. 220. CnJIaB MeltH a OJIOBa

nolt MHKpocKonoM (yneJIH'I.--165).

Pac. 222. CnJIa.a MeltH H  HHKa

nolt IIIHKpOCKOnoM (yneJIH(1; - 44).

PHe. 221. CnJIaB MeltH H MarllHg

DOlt MHKpOCKonOM (yBeJlHIJ.-llO).

PHC. 223. CTaJIb C 0,5% C no)(

MHKpOCKonOM (YBeJIHIJ. -100).

TaK, HalIpHMep, CIlJlaB 35 'I. oJloaa Ii 65 'I. CBHHua II.1aBHTCSI OKOJIO 190°.
Tor.n:a K3K 60.'Iee JlerKOIIJlaBKHJ;! Ii3 o6pa3YIOUJ:nx CIlJlaB MeTaJl,10B - OJlOBO-

IIJlaBHTCSI npH 232°.

TIpHMepoM CIlJlaaa C oco6eHHo HH3I<ott TellmepaTypott IIJIaBJleHIiSI r<lOjj(eT

CJlymHTb CIIJIaa By.n:a, COCTOSlUJ:Htt Ii3 2 'I. CBI1Hua, 2 'I. OJlOBa, 7-8 'I.

BHc1IfYTa Ii 1-2 'I. Ka.n:MHSI. OH IIJlaBHTCSI HHme TeMnepaTypbl KlmeHHSI

BO.n:bl, a HMeHHO OKOJlO 70°, Tor.n:a KalC H3n6oJlee JlerI<OIIJraBKHt! H3 BXO.!l.SI-

ll(IiX 'B ero COCTaB MeTa.1J10B - OJlOBO - IIJlaBHTCSI IIPH 232°.

Boo6rn:e cpH3H'IeCKHe CBottcTBa cnJlaaa (3a HCK,11O'IeHFleM y.n:. Beea) no

60JlbweJ;t '1aCTH He RS/lJlIOmCIlCpeOflU.MU Mem.!l.Y CBoJ;!CTBaMH COCTaBJISfIOUJ:HX

MCTaJlJlOB. CIIJlaB 06bIKHOBeHHO IIOJlY'laeT HeI<OTopble H08ble c8oiictnsa.
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HarrpHMep, JlaTYHb, HJlH >KeJITaH Me.n:b, npe.n:CTaB.'ISIlOll.{aH CnJlal3 MC,'Hi

H IJ:HHKa, 3Ha'lMTC.lJbHO l'BCp>KC 060MX 3TMX MCTaJlJlOB. K ccpc6py HJlM 30Jl0TY,
KOTOpblC B '1MCTOM BH.n:C O'leHb MHrIm, .n:JlH rrpH.n:aHMH HM TBep.n:OCTM, rrpH
H3rOTOBJlCHMH MOHCT H .n:pymx H3.n:eJlHtI, Bcer.n:a rrpM6aBJIHIOT HeKOTopoe
KOJlH'IeCTBO MC.n:H; MC.n:b >KC call-Ia rro cc6c TaKiKC 3Ha'lHTCJlbHO Mflr'lC rro'lY-
'1CHHOrO cnnaBa. Cn,'IaB MC.n:M, HMelOl.u:etl KpacHhitt IJ:BCT, H 6cnoro C >Ken-

TOBaTblM OTTCHKOM HMKKeJlH, yrroTpe6nHeMbItI .n:J1H '1CKaHKH MOHeT, HMeeT

He >KeJlTOBaTO-KpacHbIti IJ:BeT, KaK MO>KHO 6bIJlO O>KH.n:aTb, a rrO'lTM 6eilbltI.

CBotlcTBa MCTanJlOB '1aCTO pe3KO H3MeHHIOTCH .n:a>Ke OT He6oJlblIIOfi npH-
MeCH .n:pymx MeTanJlOB HJlH HeMeTannOB. TaK, HarrpMMep, CTanb, T. e.

>KeJle30 C co.n:ep>KaHHCM He60JlblllOrO KOnH'ICCTBa (1-2
%

) yrnepo.n:a, 06,'Ia-
.n:aeT O'lCHb 60JlblllOfi TBCP;:WCTbIO rro cpaBHcHMIO C '1MCTbIM >KCne30M.

4yrYH - CIInaB' iKcnC3a C yrJlcpo.n:oM, KpCMHMCM H MapraHIJ:OM (Bcex
Tpex BMeCTe 5-12%) - O'leHb TBCp.n: H xpyrroK.

CrrJlaB >KenC3a C XJlOpOM (OKOJ10 15%) H HHKKeJleM (OKOJlO 0,5%)
HBnHCTCH Hc06bIKHoBeHHo CTOtlKMM rro OTHOlllCHHIO K p>KaBneHMIO (HCp>Ka-
BelOIl.{aH CTaJIb).

.

CnJlaBbi BOJlbcppaMa c yrJlepoltOM II He60JlblllHMH KO.'IM'IeCTBaMM K06a.'IbTa M

JlPyrnx MeTaJlJlOB 06J13lta1OT TBepltOCTblO, no'tmu paBf/oti mBepi)ocmu a/tMa3a, KOTO-

pblii Tenepb B l\eJlOM pRlte cJlYtJaeo 3aMeHReTCR 3J:MMH CnJlaBaMH (cTaJlHHMT H n06c)1HT)
npH 6ypeHHH ropHblX nopolt, npH 06pa60TKe Toep.nbIX tJyrYHOO H CT3.'Ieii M T. .n.

113 06hItJHblX CnJlaBOB cJlellyeT ynoMRllYTb 0 cne.nYlOlIIHX.

JI a T y H b, MJlM }((enTaR MeJ b,npe.nCT3BJlReT CnJlaB MellH H IUIHKa. 06b1tJHbl1i co-

CTaB - 1 'I. Zn H 2 'I. Cu, HO pa3J1HtJHble copTa JlaTYHM pa3J1HtJa1OTCR no cBoeMY cocT3ny:
K HCKOTOphIM copTaM npH6aBJlRIOT He60JlblllHe KOJlHtJeCTBa Sn, Pb, Al II ltpyr IIX
MeTaJlJlOO. JIaTyub, KaK Y>Ke 6b1J1o CKa3aHO BbIlIIe, 3HatJHTeJlbll0 TBep>Ke MCJUi M

I\ltUKa H nOToMY HMeeT otJeHb lllHpOKoe npHMCHeHHe (tJacTH MalllHH, .nOMonbie npH-

60Pbl, caMOBapbl, npHMycbl, JlaMnbl, tJaCTH tJaCOB, cpH3HtJecKHe npH60pbl H T. .n.).
I> p 0 H 3 a - CnJlaB Me.nH H OJIooa. Pa3J1HtJHble copTa CO.llCp}KaT 75-90% CU. 3TO

O.nHII H3 .npeoHeiilllHx CnJIaBOB, H3BecTHblii tJeJIOBetJecTBY C ltOHCTopHtJecKHx npeMell.

Jl.peDlfHe 6pOH3hI nOJlytJanHcb npH nhInJiaOKe' pylt, coltep>Kall\HX Me.nb H 0.1000.

I>Jlaro.napR cBoeii TBepltOCTH 6poH3a ltO OTKpblTHJI >KeJle3a cJlYJKHJla r.'IaBJlbIM MaTe-

pHaJlOM ltJlJl IIpHrOTOBJleHHJI pa3J1HtJHblX opy.nHii H 0PYiKHJI (6pol/30oblii BeK). B lIa-

CTOJllI\ee BpeMJI 6poH3a CJlY>KHT ltJlJl npHrOTOBJleHHR pa3JIHtJI/blX '1acTeii MalllHII

(HanpHMep nOltlllHIIHHKOO). B.'Iaro.napH TOMY, tJTO 6poH3a ltaeT OtJCl/b tJHCTble OTmlllKM

H cpaBHHTeJlbHO Ma.'IO M3MellReTCil lIa o03.nyxe, ee ynoTpe6.111lOT TaKiKC .n.'IR OTmIRKH

cTaTyii H pa3J1HtJHblX xyltOJKeCTBI:Hl/hIX H3lteJIHii.
JJ, y p a JlIO M H 11- CnJlaB aJlIOMRHHH C ae60JlblllHMH KOJIHt[eCTBaMH Melt!! (4%),

MapraHl\a H MarHHR. 3TOT CnJlaB, notJTH coxpaHRH nerKOCTb aJIIOMItHHR, no Tncp-

ltOCTlI paBJlReTCH MHrKMM copTaM CTaJlH. 3TO itaeT B03MOiKIIOCTb npHMeHRTb cro npH

nocTpoiiKe CaMOJleTOO, ltHpn>Ka6JIcii H oe3.ne, r.ne Tpc6YCTCil JICrI<OCTb npM .ilOCTaTotJ-

Hoii rnepltOCTM. L(ypa.'IIOMIIII 6b1., BbIpa60Tatl 3a rpaHm eii,B CCCP )Ice 6,1H3Km 1no
cnoiicTBaM cnJlan 6b1J1 BnepnbIe npMroToB.1CI/ na KOJlbtJyrHHcKoM 3anO.lle, n 200 /C.Y; OT

MOCKBhI; OTClOlta H npOHCXO.llHT ero Ha3saHMe - K 0 .'1 b 'I Y r a .'1 10 M H H.

n p H n 0 ii (MHrKHii) - cn.'Iao o.'Iona co CBHHI\OM, co.nep>KaIl\Hii 2 'I. Sn M 1 'I. Pb,
ynoTpe6JIHeTCH ltJIH naiiKH >KeJle3HblX, MeltlIbiX H ltpyrnx H3lteJIHii. 011 60.'Ice .'ICrKO-

nJlaBOK, tJeM CBHHel\ H OJlOBO. KpoMe TOro, B paCnJIaBJleHIIOM BH.ne 011 .'1CrKO npH-
CTaeT K nOBepxHoCTH cnaHBaeMbiX MeTaJIJlOB, ec.'IH OHH XOpOlllO otJml\CHbI II, nOKpblThI
cnoeM KaKoro-HH6yltb Bell\CCrna, npenHTcTsYlOlI\ero 06pa30naHHIO OKHCJlOn. TaKHM

Bell\eCTBOM 06hIKHOBCJlI/0 C.'I)'}I{HT XJlOpHCTblii I\IIHK (naRJlbllaR }({HltKOCTb, l!.'lll "Tpa-
BJleHaR KHCJlOTa u, - pacToop XJIOpliCTOro I\UlIKa).

KpoMe MHrKoro, T. e. .'IerKOnJlaBKOrO H MaJlO TnepltOro npHnoR, .niIH nallIIHR

nOJlb3YlOTCH TaK>Ke II 60JIee Tyrol!JlaBKHMH II TBepltblMH CIIJlaBaMII, B COCTaB KOTOphIX
DXOltRT Cu, Zn, Ag II ltpyrne MeTaJlJlhl.

T H nor p a cp C K M ii C n JI a D (rapT) - CnJlaB CBHlIua C CYPbMOii (10-25%)
H C ne60JIblllllM KOJlHtJeCTBOM o.'IOoa - ynoTpe6JIReTCH ltJlR OTJI'HBKH THnorpacpcKHx
lllpHcpTOB. OH nerKOnJlanOK H 311atJIITeJlbHO TSep>Ke CBHHna, 110 He 06.'IaltaeT xpyn.
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KOCTblO CYPbMbI; IIPH 3aCTblBaHHH CJlel'Ka paCWHplleTCR H nOTOMY ltaeT O'leHb TO'lnyIO

OTIIHBKY, 'ITO IIPH H3rOTOBJleHHH .JlHTep., 'IaCTO BeCbMa MaJlblX pa3MepOB, HMeeT

O'IeHb 60JlbWOe 3Ha'lelme. KpOMe Pb, Sb H So B COCTaB THoorpacpcKoro CO.1aoa

BXO)lIlT HIIoma H )lPyrHe MeTaJlJlbl.

A II T H cp P H K L\ H 0 II H bI e C II JI a B hI (6a66IfTbI) - 6eJlble, xopowo COlIpOTH-
B.111IOllI.HeCR H3110CY OT TpeHHR COJlaBbI, opHMeHlleMbie ltJlII 3aJlHBKH 1I0ltIUHOHHKOO.

B COCTaB 6a66HToo BXOltIlT: CBHHeL\, cypbMa, Meltb H L\HHK H 11Pyme MeTanJlhl.

A M a .1 bra M hi - CII.1aBbi pa3J1H'/IIblX MeTaJlJlOB co PTYTblO. AMaJibraMa cepe6pa
IIpHMeHlleTCII IIPH IInoM6HpOBaHHH 3y60B. B raJibBaHH'IeCKHX 9J1eMeHTax IIpHMeHlllOT

aMaJibraMHpOBaHllblH L\HHK; ltJlII OT)leJleHHII 30JlOTa H cepe6pa OT IIpHMeCeH IIOJlb3YIOTCII
paCTBOpHMOCTblO 9THX MeTaJlJlOB B PTYTH H T. 11.

npHMeHeHHe If,UCmblX .Mema/l/108 B rrpOH3BOll.CTBe Olf,eHb OZpaHUlf,eHO.

KaK rrpHMep, MO>KHO YKa3aTb rrpHMeHeHHe 'IHCTOft Mell.H lI.ml 3.JieKTpH'leCKHX

rrpOBOll.OB. B rpOMall.HOM >Ke OOJIbWHHCTBe CJIY'IaeB B rrpOH3BOll.CTBe rrpHMe-
HlllOTCH He 'IHCTble MeTanJIhI, a crrnaBbI.

B HaCTOIIIIlee BpeMR pa3pa60TaHO, OMa)lHOeKOJlH1feCTBO CIIJlaBOB, y.aOBJleTBO-

plllOllI.HX caMbiM pa31I006pa3HblM Tpe60aaHHHM IIpOH3BOltCTBa. KOM6HIIHPYR pa3J1HQ-
llble MeTaJlJlbl B pa3J1H'IHblX npOIIOpL\IiIlX, MOJKHO 1I0JlYQaTb CIIJlaBhI C caMhlMH pa31I0-

06pa3HbIMH CBOHCTBaMH. 113BecTHbl COJIaBbI CBepXTBepltbie H MllrKHe, COJIaBbI, BbiltepJKH-

BalOlIlHe 01fellb BhICOKHe TeMlIepaTypbl, He OKHCJlRIICb, KaK HHXpOM (COJIaB IIHKKeli1l

C XpOMOM), npHMeHlleMblH npH H3I'OTOBJleHHH 9J1eKTpH'leCKHX II.THTOK H T. O. OPH-

60POB, H CnJlaBbI, )lalOllI.He IIPH OHJleHHH HaOHnbHHKOM CHOlIhl HCKp (ClIJlaBhI, CO-

ltepJKaume L\epHH H IIpHMeHlleMbie B aaJKHranKax), COJlaBhI CBepXJlerKHe (COJlaBhl
MarIlHII), COJIaBbi C HH'ITOJKHhIM K09cpHL\HeHTOM paCWHpeHHII, opHMeHlleMbie ltJlII

'IaCOB H H3MepHTeJlbHblX opH6opOB, COJIaBbi BII3KHe, XopOWO COUpOTHBJllIlOIll,HeCII

paCTIIJKenHIO H crH6aHHIO, CIIJlaBhI JKHltKHe OpH 06b1KHOBeHHOH TeMoepaType, KaK

COJIaB lIaTpHIl C KaJlHeM, H T. It.

TaKoe HCKJlI01fHTeJlbHOe pa3no06pa3He CBOHCTB COJlaBOO HMeeT rpOMaltHOe 3Ha-

1felIHe D OpOH3BOltCTBe. YcoeXH COBpeMeHHoro MaWHIIOCTpoeHHII, aBTOM06HJlH3Ma,
aBHaL\I1H, CpeltCTB naOa)lenHII H 3alll.HTbI (l1aJlbH060HHbIe H CKopOCTpeJlbHble 0pYltHII,
TaHK", 6pOlleHOCL\bI H 6pOHe6oHHble cnapll11hI H T. 0.), Tecno COll3aHbI C H3Y'IeHHeM
CIuaaOB H C pa3pa60TKOH Bce nOBbIX H HOBhIX COJlaBOB C caMblMH pa3Ho06pa311b1MH
CBOHCTBaMH.

4. XHMHQeCKHe c80AcTBa MeTannOB. Bce MeTaJIJIbI lI.31OT COell.HHe-

HHH C KHCJIOpOll.OM, C cepoft, C r3JIOreH3MH.

Co ell. H H e H H H C K H C n 0 pOll. 0 M. OKHCJIbl rrO'lTH Bcex MeT3JIJIOB

MorYT rrOJIY'IaTbCH rrpH HerrOCpell.CTBeHHoM COell.HHeHHH MeT3JIJIOB C KHcnopo-
lI.OM. MeTanJIoB, KOTopbIe He OKHCJIHIOTCH-HH rrpH OObIKHOBeHHoR TeMrrep3-
Type, HH rrpH H3rpeB3HHH, H3BeCTHO TOJIbKO TpH. 3TO T3K H33bIB3eMbIe

"OJI3rOpOll.HbIe" MeT3JIJIbI: cepe6po, 30/l0mO, n/lamUHa. Bce lI.pyrHe MeT3JIJIbI

rrpH Tex HJIH KHbIX YCJIOBHIIX MorYT HerrOCpell.CTBeHHo COell.HHIITbCH C KHCJIO 

P°ll.OM.
H3Hoonee JIerKO COell.HHHIOTCH C KHCJIOpOll.OM K3JIHft K, H3TpHft Na

H K3nbl.{Hft C3, KOTopbIe rrpH OObIKHOBeHHoft TeMrrep3Type ObICTpO rrpeBpa-
llJ,3IOTCH B oKHcnbI, rrO'leMY HX MO>KHO Xp3HHTb TOJIbKO B rrnOTHO 33KpbITbiX

COCYlt3X. H3TpHft H K3JIHft OOblKHOBeHHo Xp3HHT rroll. KepOCHHOM HJIH M3CJIOM.

J1erKo OKHCJIHeTCH T3K>Ke M3rHHft Mg, KOTOpbIft rrOCTerreHHO rrOKpbIB3eTcH

cepoR KOpKOJ;! OKHCH. M3rHHJ;! 3H3'1HTenbHO oOJIee cToeK, 'IeM rrepBbIe TPH

MeT3J1.'I3.

AnIOMHHHJ;! AI, l.{HHK Zn H CBHHeu Pb ObICTpO rroKpbIB3IOTCfi H3 B03l1.yxe
TOHKOJ;! rrJIeHKoJ;! OKHCH, I<OTOp3H rrpell.OXp3HHeT HX OT lI.anbHeJ;!wero OKHC-

JIeHHH. npH 3TOM H3 3JIIOMHHHH 3TOT CJIoJ;! OKHCH H3CTOJIbKO TOHKHJ;! H

nJIOTHbIJ;!, 'ITO 3JIIOMHHHJ;! M3JIO TepHeT B CBoeM OJIeCKe.

Mellb CU, OJIOBO Sn, HHKKeJIb NI, XpOM Cr H PTYTb Hg B 'IHCTOM B03-

lI.yxe npH OOblKHoBeHHbIx YCJIOBHHX npaKlnUlf,eCKU He OKUC./ZRfOmCR. To >Ke
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Ifmimo CKa3aTb H npo COBepllIeHHO tHlcToe, He co.nep>Kalltee npHMeceA >Ke-

ne30 Fe. Ho TaKOe >KeJle30 nOJlY'IHTb TPY.llHO, H >KeJle30 Ha npaKTHKe JlerKO

OKHCJlHeTCH, oc06eHHo BO BJla>KHOM B03.nyxe (p>KaBeeT).
llI.eJlO'lHble MeTaJlJlbl, a TaK>Ke KaJlbLlHA, MarHHA, LlHHK, 6Y.llY'IH HaKaJleHbI,

MorYT zopemb Ha B03.nyxe; >KeJle30, HHKKeJIb, XpOM ropHT B KHCJlOpO.lle.
OCTaJlbHble MeTaJlJlb!, KpoMe 6J1arOpOltHbIX, npH HaKaJlHBaHMH TOJlbKO

OKHCJlHIOTCH.

OKHCJlbI MeTaJIJlOB Ha npaKTHKe O'leHb pe.nKo nOJlY'IaIOTCH nYTeM COe.llli-

HeHHH MeTaJlJlOB C KHCJlOpO.nOM. B npoH3Bo.ncTBe TaKHM cnoc060M nOJlY'IaIOT
OKHCb LlHHKa ZnO, KOTopaH, pacTepTaH C BapeHblM MaCJlOM, npHMeHHeTCH
KaK 6eJlaH KpacKa - LlHHKOBbie 6eJlHJla.

UHHKoBbie 6eJlHJla nOJlYlf81OT C>KHraHHeM LlHHKa, KOTOpblA HarpeBaeTCH
B MYQ>eJlbHbIX ne'lax .llO KHneHHH. napbl LlHHKa cropalOT B TOKe HarpeToro

B03.nyxa CHHeBaTO-3eJleHblM nJlaMeHeM, H nOJlY'IalOlltHACH TOH'IaAlliHA nopo-
1II0K OKHCH LlHHKa oce.naeT B .nJlHHHOM )l{eJle3HOM KaHaJle.

06b1'1HbIA cnoc06 nOJlY'IeHHH OKHCJlOB MeTaJlJlOB - :lTO paMOJICCftUe
HarpeBaHHeM HX yvzeKuc.ltblX HJlH a30mHOKUC.ltblX co.lteii, a TaK>Ke fH.npaToB

OKHCJlOB.

3altaQa. npHBeltHTe HeCKOJIbKO npHMepoB peaKllHH nOJlyqeHHII OKHCJIOB lIIeTaJl-

.lion.

Bce MeTaJlJlbl .nalOT C KHCJlOpO.nOM OCHOBHble OKHCJlbl. KpoMe TOro, HaM

Y)I{e H3BeCTHO, '1TO HeKOTopble MeTaJlJlbl, KaK XPOM, Mapr8HeLl, .nalOT TaK>Ke H

KHCJlOTHbie OKHCJlbI.

Co e.n H H e H H H C C e po A. Bee .Mema.lt.ltbl, 3a HCKJlIO'IeHHeM 30JlOTa,

MorYT Henocpe.ncTBeHHo CoedUftRntbCR c cepou.
.lI.a)l{e nJiaTHHa B MeJIKOpa3.llp06J1eHHOM BH.ne (ry6'1aTaH nJlaTHHa) pearH-

PyeT npH HarpeBaHHH C cepoA, HO B BH.ne nJiaCTHHKH HJlH npOBOJlOKH OHa

OCTaeTCH B paCnJlaBJleHHOA cepe, KaK H 30JlOTO, HeH3MeHeHHoA.

llI.eJlOlfHble MeTaJlJlbl H KaJlbLlHA coe.nHHHIOTCH npH HarpeBaHHH C cepoA
co B3pbIBOM.

UHHK, aJiIOMHHHA B nopOlliKe peafHpYIOT C cepoA C CHJlbHOA BcnbllliKOA.

OCTa.JlbHble MeTaJlJlbl TaK>Ke 60Jlee H.'IH lIIeHee JlerKO peafHpYIOT C cepofi.

. Onbtm 1. OmecbTe 3 z LlHHKa B nopolliKe H 1,5 z Cepbl. XOpOlliO
cMellIaATe, iIOMeCTHTe Ha KYCOK >KeCTH, Ha KHpnH'I H T. n. H HarpeATe KY'IKY

cBepxy nJiaMeHeM .nJlHHHOA JlY'IHHKH (He cnH'IKH). npOHCXO.nHT 6ypHaH peaK-
U.HH, H 06pa3yeTcH cepHHCTblti LlHHK ZnS.

nOBTOpHTe onbiT C nopOlliKOM aJiIOMHHHH, B3HB 0,5 z nopolliKa a.1IOMH-

HHH H paCC'IHTaB, CKOJlbKO HY>KHO OTBeCHTb cepbl.

B03bMHTe B np06HpKH nOHeMHory Ka)l{.noro H3 nOJlY'leHHblx BellteCTB H

npHJ1eATe HeCKOJlbKO KaneJlb COJlHHOA KHCJlOTbl.

npOHCXOltHT BbI.neJIeHHe cepoBo.nopo.na, KOTOpblR BbI Y3HaeTe no 3anaxy.
HanHllIHTe paBeHcTBa peaKLlHA. .

nOJIY'IalOlltHeCH cepHHCTb!e MeTaJlJIbl, K81{ Mb! Y)I{e 3HaeM no npHMepy

cepHHcTbro )l{ene3a FeS, HBnHIOTCH CO.JIHMH cepoBo.nopO.llHOA KHCJIOTbl H2S.

B Ha'laJIe Kypca MbI npo.neJIblBaJIH peaKLlHIO coe.ltHHeHHH cepbl C >Kene-

30M, KOTopaH COnpOBO>K.naeTCH CH.1bHblM paCKaJIHBaHHelII.
nO.n06Hb!M )l{e 06pa30M MO)l{HO 6b!JIO 6b1 npO.ll.eJIaTb onblTbI H C pH.!I.OM

.II.pyrHx MeT8JIJIOB.

MO)l{HO TaK>Ke Ha6J1IO.llaTb ropeHHe MeTaJIJIOB B napax cepb!.
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ECRH HarpeTb cepy B npOOHpKe HRH B

B napbl cepbl 3a>IOKeHHYIO ReHTY MarHHH,
B napax cepw HPKHM nnaMeHeM.

ECJlH onYCTHTb B napbl cepw TOHKYIO Me.!I.HYIO HRH me-

Re3HYIO HRaCTliHKY liRH cnHpaRb H3 TOHKOIt me,1e3Holt HRH

Me.!I.Holt npOBOROI{H, nOROCKY O,lOBHHHOIt HRH CBHHll.OBOIt

6YMarH, TO MeTaRRbl CaMH c0601t paCKaRHBalOTCH B napax
cepbl H 06pa3YIOT cepHHCTble COe.!I.HHeHHH (pHC. 224).

Co e .!I. H H e H H H C r a R 0 r e H a III H. C raRoreHaMH Bce

MeTaRRbI, BKRIO'IaH H 30ROTO H nRaTHHY, MorYT COe.!I.H-
HIITbCH HenocpeOCm8eH.Ho.

3.!I.eCb, KaK H B coellHHeHHllX C I{HCROpOllOM H C cepolt,
MbI Ha6nlOJ1aeM TOT me nopR.iJo aUmU8H.OCmU .Mema/l/108.

HaH60nee aKTHBHO, C 60JlbIllHM BbI.!I.eJIeHHeM TenJla, COe.!I.H-

HRIOTCR lIJ.eJlO'lHble MeTaJlRbI, H HaHMeHee aKTHBHO - 6naro-

pO.!I.Hble MeTanJlbl.

Mw Ha6RIOllaJlH yme ropeHHe B xnope HaTpHH, meJIe3a,

paCKanHBaHHe MellH.
HaH60Ree CHnbHO peampYIOT MeTaRRbl C 41T0pOM, 3a-

TeM no rropSIlU<y HllYT XROp, 6pOM H HOll.

MHorHe MeTaRRbI caMH c0601t 3aropaIOTCH B 6poMe.
ECRH eCTb XOpOlllH1t BblTSi)[(HOIt IllKaq" TO RerKO Ha6nlO.lI.aTb

ropeHHe B 6pOMe anIOMHHHSJ.

B np06HpKY HaRHBaeTCH HeMlIoro 6pOMa H 6pocaeTCH
CBepHYTaSJ KOMO'IKOM amOMHHHeBaH npoBollOKa HnH He-

CKonbKO cTpymeK anlOMHHHH (pHC. 225).
ARIOMHHHIt Rer'le 6poMa H nRaBaeT Ha ero nOBepxHocTH. PeaKI.lHSJ Ha'llf-

naeTCH npH 06b1[(HOBcHHOIt TeMn paType.4epe3 HeKoTopoe BpeMSJ, 6J1arOllapH
BblllemIlOlIJ.eMYCH npH peaKI.lHH Tenny, aRIOMHHHIt ca'M c06010 3arOpaeTcH,
rr.laBHTCSJ H B BH.!I.e paCKaJleHHolt 1l06ena KannH 6eraeT no

rroBepXHoCTH 6poJlla.
TIoRY'laeTcII 6pOMHCTblit aJIIOMHIIHIt AIBr3'

TaKHM me 06pa30M ropHT lIa rrOBepXHOCTH 6pOMa H

cypbMa.

l(pyme MCTa,7j,IJbl peampYIOT MeHee CliJlbHO.

B bl T e C He H HeM eTa n ROB II P Y r .!I. p Y rOM. TIo

XHMli'leCKolt aKTHBHOCTH MeTaJlnbl MomHO pacnonomHTb

B onpe.aeneHIIOM rrOplt.!I.Ke (CM. Ta6nHI.lY).
B 3TOM pll.ny JIIeTaRnOB Kam.l1bllt rrpe.!I.blllYlIJ.HIt MCTanll

BblTeCHlleT Bce rroc.le.lI.Ylow.l1e JIIeTannbl H3 HX coellHHeHHIt.

Cpe;m lIIeTaRnOB I10MelIJ.eH H BO.!I.OpO.!I.. MeTannbl,
cToRw.He Bblllle BOllopo.na, BbITeCHSJIOT ero H3 KHCIIOT, CTOSI-

lII.He HH)I(e- He BbITeCHSJIOT, H, Ha060pOT, BOllOpOll MOmeT

BblTeCIISJTb 3TH JIIeTaJlnW H3 paCTBopOB HX conelt. Me.!I.b Bbl-

lleRSJercSJ BOllOpO.nOM rro.!I. llaB,leHHeM rrpH HarpeBaHHH,

PTYTb me H cepe6po BbiTeCHRIOTCSJ H npH 06blKHoBeHHoit

TeMnepaType.
MbI yme np0.!I.e.lbIBa.1H pH.!I. orrblTOB Ha BbITeCHeHHe MeTanJlOB llpyr llPyroM

(CTp. 105); JIIbI BbITeCHR.1H Mellb H3 paCTBopa MellHoro Kynopoca meJIe30M
H I.lHHKOM, CBHHell. - H3 YKCYCHOCBHHI.lOBOIt conH Il.HHKOM.
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AH3,larHt
lHblM aopa3aM MaiKHa HaOmalI.aTb H. BblTeCHeHHe lI.pyrHx MeTaJIJIaB.

TaK, MelI.b JIerKa BhLTeCllfleT PTYTb.

. Gnbtflt. 2. OOf'py3HTe Me.n:HYIo. HJIH JIaTYHHYIO mracTHHKY, lI.ep:>Ka! ee

UI;HI111.aMH, H3 HeCKOJIbKa ceKYHlI. It KpenKyI6 a3aTH')l1O KPICJIaTY, 4T00bI
Ot:JHCTHTb nOBepxHo.cTb Me.lI.H aT aKHCH, H 3aTeM, CIla-

lroCHYB B CTaK3:He C BOlI.aR, nepeHecHTe nJI3CTHHKY B pac-

nop a3aTHapTYTHoit COJI'" Hg(NOa)g (c CaJISlMH PTYTH

CJIelI.yeT a6paIll.aTbCSI aCTapaiKHa, - aHH at:JeHb SllI.aBHTbI).
KaK TaJIbKO nOBepxHocTb MeTaJJJI3 ClI.eJI 'eTCSI cepara

lIiBeTa, BbIHbTe ll.'I3CTHHKY, anaJIaCHHTe t:JHcTaR BaltaR H

xapawa npaTpHTe na,laTeHll.eM. .

BbllI.eJIHBwaSlc!I PTYTb CMat:JHBaeT t:J.HcTy"a nOBepx-
HaCTb MeTaJIJIa H pacnpelI.eJISleTCSI Ha HeR paBHblM, SlpKa
OJIeCTSlIlI.HM CJIOeM. MelI.HaSi nJIaCTHHKa Ha BHlI. npeBpa-
m.aeTC!1 B cepeopSlHYIO.

T3KHM cnacaoo.M JIerKa MaiKHa MaMeHTaJIbHa »aOHa-
BHTb" PH3Y Ha HKaHe, T. e. caBepWHTb »t:Jy.n:o", KaTapblM

Hepe.n:Ka MapatJaT TeMHblX JIIalI.elt nanbl.

ECJIH B paCTBap a3aTHacepeopSiHalt CaJIH narpY3HTb

Me.lI.HYIO nJIaCTHHKY IWH KycaK CBepHYTaR B KaMaK Me.n:-

HaR npaBaJIOI<H, npe.il.BapHTCJlbHa a'lHCTHR HX a3aTHalt KHCJIaTaR, TO. t:Jepca

JIeKaTapae Bpe:.m Ha MeJl.H BblpaCTalOT KpaCHBble OJIeCHlUl.He KpHCTaJIJlbl ce-

pe6pa. He CJIe.ll.yeT TaJIbKa TP!!CTH H nepecTaBJ1SlTb cacylI. C p3CTBapaM,
t:JTa6hl KpliCT3JI,lbl He aTB3JI1IB3.'1HCb.

MeT3JIJIbl MarYT BblTeCHSlTb .n:pyr lI.Pyra He TaJIbKa B paCTBape, Ha H

B msepaO.M cocmOFlHUU, H He TaJIbIW H3 caJIeR, Ha H ili3 aKHCJIaB. Tal<,
H3npHMep, 3JIlOMHHHt.t a't:JeHb 3HeprHtJHa BbITeCH!1eT iKeJIe3a H3 aKHCH iKeJIe3a,
a t:JeM 6a,lee na.n:pa6H.O 6YlI.eT CI<a3aHa npH paccMaTpeHHH aJIlOMHHHSI.

5. KOpp03HSI MeTaJlJlOB. MbI KaCaJIHCb Bblwe (CTp. 84) Banpaca a pa3-

pyweHHH MeTaJIJIaB aT piK3BJIeHHSI H a 6apboe co. piK3BJIeHHeM MeTaJIJIaB.

Ha MeTaJIJIbI B npaH3BalI.CTBe H B 6bITY pa3PywalaTcH He TaJIbKa aT

aKHC.'1eHHH KliCJIapaJl.aM Ba3J1.yxa, Ha H aT BalI.b!, I<HCJIaT, IlI.eJIatJeit H cOJIeR,
aT npall.eCCaB 3JIeKTpaJIH33. Bce 3TH BHlI.bl pa3pyweHHH MeTaJIJIaB HaCHT

H33B3Ime - KOpp03UFl .MemaAA08.

B Hame BpeMH, KarlI.a MeTaJIJI Hrpa'eT T31<YIO rpaM3lI.HYIO paJIb B npaH3-
BalI.CTBC, H3YlIeHHe YCJIaBHR Kappa3HH MeTaJIJIaB H cnaca6aB oapbObI e HelO

npelI.eTaBJlSleT Banpae rpaMa.n:HaH B3iKHaeTH. Oca6eHHa 6aJIbWae 3HatJeHMe

MMeeT 6apboa e Kappa3Heit MeTa.1JIaB B CCCP, r.n:e CaIJ,HaJIHCTHtJeCKae CTpaM-

TeJIbeTBa Tpe6yeT rpaMaJl.HbIX KaJIlIt:JeeTB MeTa.'1JIa H rlte npaH3BalI.CTBa
MeTa,'1JIaB paCTeT Tal<I1MH 6YPHbIMH TeMnaMH.

TIa3TaMY CaBeTCI<a!l BJIaeTb npaBaJl.HT eaMble 3HeprHt:JHble MepanpHHTHII
no. 6o.pb6e e Kappa3HeR. C aJl.HaH eTapaHbI, pa3BepHYTa WHpaKaH HCCJIelI.a-

Ba.TeJlbCKaSi pa6aTa no. H3ytJeHHlO Kappa3HH H 6apb6bl e HelO. C lI.pyraR
CTapaHb], Ha q,a6pHKax H 3aBalI.aX, no. npelI.JIaiKeHHIO racnJIaHa, C 1931 r.

apraHH3aBaHbl aca6ble Slt:JeRKH no. 6apboe C Kappa3Hetl, H3J1.aeTCSI JIHTepaTypa

no. 6opb6e e Iwppa3Heit, net:JaTalaTeSi eTaTbH B ra3eTaX II iKypHaJlaX, ea3b!-

B310TCSI e'he3ltbl H T. lI..

BBH.n:y 3Tara II B WKa.lbHaM Kypee XHMHII lI.aJIiKHa ObITb aTBe.n:eHa Me-

eTa Banpacy a Kappa3HH lI.JI!1 Taro, 4Ta6bl y yt:JaIll.IIxell 6blJIa SleHae npelI.-
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CTaBneHMe 0 TOM, '1TO TaKoe KOpp03HfI, H KaKHe MepbI .nOmKeH npHHMMaT&

Ka>K.nbIlt COBeTcKMIt rpa>K.Z1aHHH .nnH c6epe>KeHMH MeTanna.

Oc06eHHO no.nBep>KeH KOpp03HM Ba>KHeltwMIt Ha MeTannOB-3ICe.lZeao.

KaK 9TO HH CTpaHHO, H'o TaKOIt, Ka3anOCb 6&1, npOCTOIt npol\ecc, KaK

p3ICa8Ae1tUe 3ICe.lle3a, .no CHX nop eLlle He BnOnHe paa1>HCHeH TeOpeTH'leCKH.

Ho B OCHOBHOM, 6J1aro.napH YCHnHHM llenOrO pH.Z1a yqeHblX, H B TOM qHCJle

COBeTCKHX, flBJleHHe p>KaBJleHHH 3a noc.rie.nHHe ro.nbl c.nenanOC& Hecp3BHeHHO

60nee HCHblM, qeM HeCKOnbKO JleT Ha3a.n.

BceM XopOWO H3BeCTHO, '1TO >Kene30 p>KaBeeT BO Bna>KHOM B03JIyxe

H qTO P>K3BqHHa eCTb rH.npaT OKMCI!,. >Kene3a Fe(OHh.t Mbi nerKO MO>KeM

HanHC3Tb paBeHCTBO peaKl\HH p>KaBneHHH_ )l(ene3a:

4Fe + 30'j + 6H'j0=4Fe(OHh.

Ho MHOrOqMeneHHble Ha6J1Jo.neHHH Ha.n p>KaBJleHHeM >Kene3a nOKa3bIBa1OT,
'ITO 9TO paBeHeTBO eeTb nMWb IC01te't1tblU umoz l\eJJoro pH.Z1a npOTeKalOLllHX

npM p>KaBneHHH CnO>KHbIX npOlleCCOB H '1TO H3 p>K3BneHMe, nOMMMO npHCYT-
CTBMH KHCnOp0.Z13 H napOB BOltbl, BJlHRIOT caMble pa3Ho06pa3Hble yenoBHH.

TaK, HanpHMep: eOBepweHHO qHCTOe >KeJle30 He p>KaBeeT, HeqHCTOe- p>KaBeeT;
B 3aBo.nCKOM ropo.ne >KeJleao p>KaBeeT aH3'1HTenbHO CHJlbHee, qeM B .nepeBHe;
nY>KeHOe OJIOBOM >KeJle30 B MeCTax, r.ne nOJly.n3 HapyweH3 llapanHHolt, P>K3-
BeeT CHJlbHee, qeM HenY>KeHOe, 3 Ol\HHKOBaHHoe >KeJleao B MeCTax" r.ne cnoA

llHHKa HapyweH, p>K3BeeT MeHbwe, '1eM HeOl\HHKOBaHHoe; .nB3 KYCKa
)!(eJle3a, COeltHHeHHbIe Me.nHoA 3aKJlenKOIt, p>KaBelOT ropaa.no 6b1CTpee, qeM

TaKHe >Ke .Z1Ba KYCKa, COeltHHellHbIe a.IJIOMHHHeBolt aaKnenKolt.

O.Z1HO BpeMH p>KaBJleHl1e >KeJle3a 061>HCHHJlI1 npHCYTCTBHeM B B03.nyxe
YZAeICUC/lOlO Za3a.-!'npOl\eec nOHeHHeTCH TaKHMH peaKu,MHMH:

Fe + H2COa
= FeC03 + H'j (06paaoBaHHe aaKHCHoA yrne>Ke.'1e3Hoft COJlH)
FeCOa +H20 = Fe(OH)'j + CO2 (rHltpOnH3)

4Fe(OH)'j +2H'j0 + O'j= 4Fe(OH)a
(oKHcneH erH.npaTa aaKHeH B rH.npaT oKHeH).

HecoMHeHHo, qTO npHcYTcTBHe B B03.nyxe -KHenoT, KaK yroJlbHaH KHe-

JlOTa, MO>KeT yeKopHTb p>KaBneHHe >KeJle33, HO, KaK nOKa3a.'1H OnbITbI, >Ke-

ne30 MO>KeT p>KaBeTb H npH oTeYTcTBHH B B03.Z1yxe CO2
M .npyrHx aHrM.LI.-

pHltOB H KHe.'IOT.

061>HeHeHHe BeeM npHBe.Z1eHHbIM BbIwe 4>aKT3M 6bI.'10 .Z13HO 9Aeumpo-
XU.Mu'teCicou meopueu, pa3pa60T3HHOit 3a nOe.'Ie.Z1Hee BpeMH. 4T06bI nOHHTb,

B qeM eYTb 9TOit TeopHH, npHnOMHHM H paCCMOTpHM XHMHqeCKHA npou.eec,
npOHeXOD.HLllHIt B raJlbBaHHqeCKOM 9J1eMeHTe, Ha KOTOpOM MbI Ha6nlOD.3JlH

nepexoD. XHMHqeeKoi1 9HeprHH B 9J1eKTpHqeeKYIO. npOD.eJl3HHbIIt HaMH onbIT

(CTp. 201) 3aKJlIOqaJleH B TOM, qTO Mbl onYCK3 1HB paCTBOp cepHOIt KJiCnOTbI

D.Be naJlO'lKH -l\HHKOBYIO H Me.Z1HYIO (9JleMeHT BOJlbTa), COe.Z1HHeHHble npo-
BO.'10Kott C raJlbB3HOMeTpOM (pHe. 167). UHHK p3eTBOpHneH B KHeJlOTe, HO

BOD.OpOD. BbI.Z1eJIH.1CH He Ha HHHKe, a H3 MeD.H. Me>K.Z1Y na.'10'lKaMH no npo-
BOJlOKe weJl 9.'1eKTpl1'leCKHi1 TOK, T. e. nOTOK 9J1eKTpOHOB, KOTOpbIft 06Ha-

pymHBaJleH no OTKJlOHeHHIO CTpeJlKH r3J1bB3HOMeTpa.

1 npaBHJlbHee 6b1J10 6b1 HanHcaTb 1fI0PMYJlY rH,npaTa OKHCH }KeJle3a mFe20a . oHaO.
T8K KaK OKHCb )KeJle3a MO}KeT o6pa30BaTb HeCKO. bKOpa3J1H'lHblX rHltpaToB.
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Ecml BbIHYTb H3 paCTBOpa Me.ll.HYIO nJiaCTHHKY, TO BO.ll.OpO.ll. HalJHHaeT

BbJ.lI.eJlSlTbCH Ha lI.HHKe, HO 3HalJHTeJlbHO cJlaoee. npH 3TOM, OlJeBH.lI.HO,
H lI.HHK paCTBOpHeTCSI Me.ll.JleHHee.

BMeCTO lI.HHKa H MeltH MO}l{HO B3S1Tb .lI.pyrHe MeTaJlJlbI, npHlJeM pOJIb
lI.HHKOBOIt naJlOlJKH BCer.ll.a HrpaeT MeHee aKTHBHbIH H3 MeTaJlJlOB (CM. Ta-

6J1HlI.Y Ha CTp. 279).
CBH3b HaO,1IO.lI.aeMbIX HBJleHHIt C SlBJleHHeM KOpp03HH MO}l{HO npOCJle.ll.HTb

83 CJle.ll.YlOllI.eM onbITe.

_ Onblm. nOJlO>KHTe B .lI.Be npOOHpKH no HeCKOJlbKY KYCOlJKOB !TO

B03MO}l{HOCTH 1:JHCTOrO lI.HHKa. npHJleltTe pa30aBJleHHoti cepHOti KHCJlOTbI H

saTeM B O.ll.HY H3 npOOHpOK opOCbTe HeCKOJlbKO KpHCTaJlJlOB Me.ll.HOrO KY-
nopoca.

BbI 3aMe1:JaeTe, 1:JTO peaKlI.HSI BbI.lI.eJleHHSI Bo.n:opO.ll.a B nOCJle.ll.Helt npo-

OHpKe 3HalJHTeJlbHO YCHJlHBaeTCH no cpaBHeHHIO C peaI<lI.Heti B .lI.Pyrofi npo-
6HpKe.

4eM 'IHllI.e ObJJI lI.HHK, TeM OOJlbllIe pa3HHlI.a B CKOpOCTSlX peaKlI.Hfi B TOti

II .lI.Pyrofi npOOHpKax. _

4

1
,ECJlH B3S1Tb XHMH1:JeCKH 1:JH-

CTbJlt lI.HHK, TO OH nOlJTH He Bbl-

Jl,MSleT BO.ll.OpO.ll.a H3 KHCJlOTbJ.

PeaKlI.HSI H.lI.eT KpaltHe Me.ll.JleHHO.

ECJlH }l{e npHoaBHTb pacTBopa
Me.ll.HOrO Kynopoca, npOHCXO.ll.HT ·

peaKlI.HSI 3aMelll.eHHSI:

CuSO" +Zn=ZnSO,,+Cu. PHC. 226.

Ha nOBepxHocTH lI.HHKa MeCTaMH OCe.ll.aeT Me.ll.b, H BbI.lI.eJleHHe BOD.OpOD.a

3Ha'lHTeJlbHO YCHJlHBaeTcH.
001>HCHHTb 3TO SlBJleHHe OlJeHb JlerKO, HCXOltSl H3 cxeMbI paooTbl raJlb-

BaHH1:JeCKorQ 3n.eMeHTa. OceBllIaSl Ha KYC01:JKe lI.HHKa Me.ll.b .lI.eJlaeTCR OD.HHM

3J1eKTpO.ll.OM, lI.MHK .lI.eJlaeTCSI D.pyrHM 3J1eKTpOD.OM H B TO }l{e BpeMR
- npo-

BO.ll.HHKOM, no KOTOPOMY H.lI.eT 3J1eKTpHlJeCKHtI TOK. npH 3TOM lI.HHK HalJH-

.HaeT ObJCTpO paCTBopHTbCR, Ha Me.ll.H }l{e BbJD.eJlHeTCR BO.ll.OpO.ll. (pHC. 226).

.lJ.aHHoe HBJlemle HOCHT Ha3BaHHe -.MeCm1tble mouu.

ECJlH onycTHTb B KHCJlOTY KYC01:JI<H HelJHCTOrO lI.HHKa, TO OH paCTBO-

pSleTCSI 3Ha1:JHTeJlbHO ObICTpee, 1:JeM lJHCTbIfi.

B He1:JHCTOM lI.HHKe HMelOTCSI 8U/lIO'te1tUfl nocmopo1tl-lUX .Mema/l/LO8, KOTO-

pble HrpalOT pom; MeD.H B HallieM OnbITe, OJlarOD.apR lJeMY B03HHKalOT MeCT-

Hble TOKH, H lI}IHK XOpOIliO paCTBopSleTCH. 4HCTbllt }l{e lI.HHK nJloxo pac-

TBopSleTCI'I, nOTOMY 1:JTO OH OltHOpO.ll.eH H nOCTopOHHHX BKJllOlJeHliH He HMeeT.

BMeCTO Me.ll.HOrO KynDpoca MO}l{HO npHoaBHTb paCTBOp HHKKeJleBOrO KY-

nopoca, COJIH PTYTH, nJiaTHHbI H .1\10001'0 .Mema/l/la, .Me1tee aumU8Hozo, 1:JeM

lI.HHK (CTp. 279). TaK }l{e KaK B raJibBaHH1:JeCKOM ;MeMeHTe, BbIJJ.eJlHBUlHtlcSI

Ha lI.HHKe MeHee aJ<THBHbIA MeTaJlJl BCer.ll.a HrpaeT TY }l{e pOJlb, 1:JTO H MeD.b.

3J1eKTpOHbI HJJ.YT OT lI.HHKa K 3TOMY MeTaJlJlY.
nOD.OOHble }l{e MeCTHble TOKH B03HHKalOT H npH p}l{aBJleHHH }l{e,1e3a.

}f{eJle30, CTilJlb, 1:JyrYH 06bIlJHO 6b1l'a {)THeO.ll.HOpOD.Hbl, H Ha nOBepXHocTH
MeTaJlJla Bcer.n.a MorYT OblTb MeHee aKTI1BHble H oOJlee aKTHBHble YlJaCTKH.
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)KeJle30 MO>KeT p*aBeTb He TOJlbKO B KMCJI(}Te, HO " JiI. qM.cTaf;l BOJJ:e,

TaK KaK, xaTR " B HM'ITOJKHalt CTeneHM, 000. pa3JlaraeT BOJJ:Y 14 npH 06b1iC-

HaBeHHalt TeMnepaType:

Fe + 2H 0= Fe(OH)2 +H 
4Fe(OH)2 +. H20+02 = 4Fe(OH)a'

He3aMeTHaH n.lle1t1{;a 8.1laZU Ha nOBepXHOCTI4 MeTaJlJla YlKe cnY>KHT cpedoii,
8 lcomopofi uiJym a.lleKmpOXU.MU'teC1{;lle npo1J,eCCbt, KaK B r3JI,b.BaHI4-lJeCKOM.

3lleMeHTe.

Ha B B03JJ:yxe BcerJJ:a eCTb yrJleKKcJlbl1t ra3, KaTopbllt JJ:aeT C BJlafaA

B03JJ:yxa yrolTbHYIO KHCJlOTY. B paCTBope KHCJlOTbi, JJ:a>Ke cJla6oi:t yroJlbHolt..
npOlJ.eCC HlteT 6biCTpee, IJeM B lIHCTOi:t BOJJ:e.

B B03Llyxe cpa6pH'IHblX rapaJJ:aB a6bi'lHO "MeeTCR 502' 06pa3YlOInHACII
np" ropeHM'" KaMeHHoro yrmt, BecbMa '1aCTO cOJJ:ep>KalI(era KOJl'le.n;aH.

CepHHCTaR' KHCJlOTa- Y>Ke Donee CHJlbml.lI 'KRCJIOTa, '1eM yroJlbHaH. BO'I'

nalle IY B rapa.llax >KeJle30 14 ltPyrHe MeTaJlJlbi 60JlbWe CTpa.llalO:r OT KOpo.

p03HH.
LI.eJlaeTCR nOHRTHalt TaKiKe pOJlb Me.llHolt 3aKJlenKJiI, COe.llHHRIOw:eA .lI.Ba

KycKa >KeJle3a. P>KaBJle IHe YCKopReTcR 6J1ara.llapR TOMY, IJTO Me.llb HBmleTCR

3,leKTpO.llOM.

Ty >Ke pOJlb Hr}1aeT OJlOBO rrpH p>KaBJleHHH ny>KeHOrO >Ke1fe3a B MeCTax,

rlte >KeJle3a 06HaiKHllocb. OnOBa, KaK 14 Me.llb,
- .MeNee aKmU8HbtU .Mema/M,

IJeM )KeJle30.

TIolieMY )Ke >Ke,le3a MeHbwe p)l{aBeeT, eCJlH B HeM JilMeeTCIl aJlIOMHHHe-

BaR 3aKllenKa "'JIM eCJlM OHO nOKpblTO IJ.MHKaM? 06'bIlCHR>eTCSI !:ITO TeM, q.'fO

)I{e.le3a .MeHee atUnU8HO, '1eM aJIIOMMHHIt 14 IJ.MHK. TOKH H.llYT B 06pal'HOM"
Hanpall.leHMH, 14 pa3pywaeTcR He )KeJle30, a IJ.MHK H:IM amoMMHHIt, '1TOc H

Ha6J11o.Il.aeTCR Ha npal<TMKe.
B npalJ.eCce KOpp03HM 60JlbWYIO POJlI. HrpaeT n.llCHKa OtWCll, ocer.lla

rrOlCpblBalOlltaR nOBepXHOCTb MeTaJIJla.

I1HorJJ:a 3Ta rrJleHKa HaCTOJIbKO rrJIOTHaR H np03pallHaR-, IJTO COBep!IleHHO

He3aMeTHa, KaK y aJllOMIHi146 14 Y Xp"OMa. TaKaJt rrJIeHKa XopOUIO rrpe.llo.xpa-
HIH T MeTaJlJl OT KOpp03JIH. MHOr,W1 rrJIeHKa. mtltlaeT MeTaJIJl 6J1eCKa, KaK

y IJ.MIIKa H CBliHlJ.a. TIJleHKa y >KeJIe3a JIerKa flapywaeTcR 6J1arOJJ:apR KPH-
CTa.1J1M3aIJ.MH OKI1CH )I{eJle3a, H Toma >KeJle30 npO.llOJI>KaeT p>KaBeTb.

MbI Mor:m KOCHYTbCR TOJlbKO caMblX OCHaBHblX BorrpacaB KOpp03HH HaH-

60Jlee Ba>KHbIX MeTaJI.l0B H He aCTaHaBJlI1BaJlJiCb Ha lJ.eJIOM pR.lle ell:(-e He

Bna.1He BbIHCHeHHbIX BonpOCOB KOpp03HH. Ho, BO BCSlKOM cJlY'lae, 1t3 TOrO,
'ITa 61.1.10. CKa3aHO, BHJJ:HO, IJTO MHaroe Terrepb Y>Ke pa3'bSlCHeHO" a 3TO

o6J1er'laeT M 60pb6y C Kopp03Helt. Tenepb Y>Ke HeB03MO>KHbi CJlY'IaH BpO.n"e
rrpOMCIlIeJJ:Illero He TaK .llaBHO B AMepHKe C O'leHb .lloporofi SlxTalt, KOTOpali
6bIJIa IJaCTM'IHO 06WMTa CnJlaBOM Me.llli C HHKKeJleM, '1aCHIIJHO >Ke, B rro.ll-

BO.llHOt! '1aCTM, 6b1J1a >Ke.le3Holt 6naro.lJ.apSi TaKaMY HenpaBHJlbHaMY CO'leTa-

HMIO )({e.IJe3a C MeHee aKTMBHbiM MeTaJIJlOM, rrOJJ:BOJJ:HaSi IJaCTb SlXTbi OIJeHh

6bICTpO COBepweHHO npOp>KaBeJla, H SlXTa rrpHWJla B rrOJlHYIO HerOJJ:HOCTb.

TIO.ll06Hble CJlY'IaH, B 6aJlee MeJlKOM MaCWTa6e, rrpOHCXO.ll.HJlH O'lellb llaCTO.

Tenepb >Ke rrpH Bcex caopY>KeHHSlX H36eralOT TaKHX lIe6JIarOnpHSITHbiX CO-

IJeTaHHt! MeTaJlJlaB 14 .lla>Ke HHOr.lla .llJISI c6epe>KeHHR lJ.eHHbiX )I{e.1e3HbIX 'la-

CTet!, KaK, HanpHMep, BHHTOB rrapOXOltOB, K HHM rrpHK.1enbIfiaIOT IJ.HHKOBble

HaKJla.llKH, I<OTopble rra Mepe HX pa3PymeHHR MeHSIIOT.
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MeTaJlJlbl .lI.JI!I npe.ll.OXpaHeHlf1l 01' KOppo3IfH, r.ll.e B03MOmHO, nOKpbl3alOT

lICKYCCTBeHHblMIf npe.ll.OXpaHIfTe.'IbHblMIf nJleHKaMIf, KaK OIcpac aMaCJlIIHOA

KpaCKOj;!, nOKpblTlfe .:MtaAblO, nO pbtmUeiJpyZU.MU He nO.ll.BepmeHHblMH HJlH

MeHee nO.ll.BepmeHHblMIf KOpp03HH MemaAAa.MU, KaK cepe6po, 30JlOTO, XPOM,

HIfKKeJlb, OJlOBO, ll.IfHK, Ka.ll.MIfj;!, aJlIOMIfHHj;! H T. n., ClJHTallCb B Kam.ll.OM

.lI.aHHOM c,'IYlJae C YCJlOBIfIlMIf KOpp031f1f .lI.aHHblX MeTaJlJlOB.

nOKpblTHe npOH3n0.!1HTCIi .m60 npH nOMoll H9J1eKTpOJlH3a, JlH60 norpyJKenHeM
n paCnJlaBJIellHblH MeTaJl.1 (JlYJKeHHe, Ol\HIIKOnaHHe), JlH60 nYTeM HarpeB8HHII H3lteJlHII
c nopOWKOM MeT<I.1JJOB, lIanpHMep l\HIIK8, aIiIOMHHHIl, KOTopble, ltHcp!/JYHltHPYII
B nOKpblBaeMbI MeTaJl.1 (CTp. 54), 06pa3YIOT H8 ero nOBepXHOCTH npO'lllbilt CJloR
CnJlaBa (nOKpblTHe l\HHKOM no 9TOMY cnoc06y Ha3b1BaeTCIi .wepap.aH38l\HII", no-

KpblTHe aJiIOMHHHeM - .8.1IOTHpoBaRHe").
J.1Hor.n;a npOH3BOltliT nOKpblTHe He H3.n;eJlHIl, a MaTepHaJla. TaK, 3a nocneltllee

BpeMIi O'lellb '1aCTO npHMeHlllOTCIl TaK Ha3b1B8eMbie 6uJ.!ema/l/lbl. 3aroToBKa MeT8nJla

nOKpblBaeTCJI TOJlCTblM CJlOeM ltpyroro MeTaJlJla, nocJle '1ero noltBepraeTCJI 06pa-
60TKe - HpoK8TKe, BblTJlrlIBaHHIO B npoBoJloKY H T. II., H YJKe nOC.1e TaKo 06pa60TKH
II3 6HMeTaJl,1a H3rOTOB.11110TCJI H3.n;e.1HJI.

I1pH leHIlIOTCII TaK)Ke HCKyccTBeHHble '1epHble nJleHKH lIa }!(CJle3e H3 COMU op-
mogJOctj)()pHoii f(U /lOmbl (cpOccpopHOJKeJle3HaJi H !/JOCcjlOpHOMapraHl\OBall COJlH), xo-

pOIUO IIpeltOXpaHlllOllI.He JKeJle30 H CTaJlb OT KOpp03HH (napKepH3al\HII H KOCJleTH-

3a1\HII).
ECTb H eu el\e.1LIH pJllt pa3J1H'IHblX cnoc060B nOKpblTHII MeTaJlJlOB.

MeTaJlJl, He nOKpblTblj;! HIfKaI<liM npe.ll.OXpaHIfTeJlbHblM .CJ10eM, Tpe6yeT
nOCmOfllt1tOZO yxoiJa:. npe.ll.OXpaHeHlf!l 0'1' CblpOCTIf, 'IIfCTKH, CMa3b1BaHHII Mac-

JlOM If T. .lI.. TaKoil YXO.ll. 3a MeTaJlJlOM IIBJIlleTCII 06113aHHOCTblO K3}/{ltOrO

IfMelOllI.erO .lI.eJlO C MeTaJlJIOM COBeTCKOro rpam.ll.aHIfHa. TOJlbKO COBMeCTHblMH

YCHmHlMH H pa60TOiI Mbi MO}l(eM cnaCTH CTO.'Ib HymHblj;! HaM MeTaJlJl 01' pa3-

PYlllelllfll.
flOMHMO npe.ll.OXpaHeHHII MeTaJlJIOB 01' KOpp03HH, If.ll.eT pa60Ta Ha.ll. C03-

.lI.aHHe { cnAae08, H3HMeHee nO.ll.Bep}l(eHHblX KOpp03lfH, 0 lJeM y}/{e 6b1JIO

CK83aHO Bblllle H 6Y.iJ.eT rOBoplfTbCII npH paCCMOTpeHIfH OT.lI.eJlbHblX MeTaJlJlOB.

6. HaXOHiJl.eHHe MeTaJlJlOB B npHpO.ll.e H cnoco6b1 HX Jl.06b1BaHHA.
B CBo60.ll.HOM Blf.l{e B npHpO.ll.e BCTpelJalOTCII TOJlbKO TaKHe MeTaJlJlbl, KOTO-

pble npH 06blKHOBeHHbiX YCJlOBIfIiX MJlIf COllceM He COe.ll.lfHlllOTC!I HenOCpe.ll.-
CTBeHHO C I<HCJlOpO.!lOM MJlM cpaBHHTeJlbHO TPY.ll.HO OKHC,111IOTCII. K nepBblM

npHHa.!l.'IemaT: nJlaH1H8, 30JlOTO, cepe6po M PTYTb; K BTOpblM: Me.ll.b, cypbMa,

BHCMYT. MeTaJlJIbl, BCTpetJalOllI.HeCII B nplfpO.ll.e B CB060.ll.HOM COCTOIIHHIf,
Ha3blBalOTCII Ca.!lfOpoiJltbl.ftU.

Ca1\!OpOD.HbIe MCTaJIJlbI BCTpelJaIOTC!I cpaBHIfTeJlbHO OlJeHb pe.ll.KO H Jllflllb

B He60JlbWlfX KOJlH'IeCTBaX, 06blKHOBeHHO - B BliD.e OTD.eJlbHbIX BKpanJlelllfn
B p83J1lflJHbie ropHble nOpOD.bl. CaMOpO.ll.HbIe 30JIOTO If nJlaHllla BCTpelJalOTCII

TaKme B .pOCCbmIlX" B BM.lI.e OT.lI.eJlbHbIX 3epeH (WHOr.ll.a - CJlIfTKOB) Cpe.ll.H
pa3PYllleHHbiX nopO.ll.,COD.epmaBlllIfX 9TIf MeTaJIJlbI B BliD.e BKpanJIeHIfj;!.

LITO l(aCaeTC!I coei)ulte1tuii MemaAA08, TO OHH BXO.ll.IIT B COCTaB 60,'Ib-

llllfllCTBa ropHblX nopoD., 06pa3YIO HX3eMHYIO KOPY. ;:ho rJlaBHblM 06pa-
30M coml KpeMHweBblX, yroJlbHoil, cepHoil, q.ocq.opHoil, raJlOreHOBOD.OpO.ll.-
HbIX H D.pyrlix I<liC.lOT (co MHOrHMIf H3 9TlfX cOJleil Mbl yme BCTpelJaJlIfCb),
3aTeM O llC lbl(HanpWMep }l(e.'Ie3a, Maprallll.a, OJlOBa), zuiJpambt O UCA08

(HanpHMep 2Fe1JOa.3H20), cepHHCTble COe.ll.lfHeHHII ZoS, PbS H T. D..

rOpHble nOpO.ll.bl, CO.ll.epmallJ.He MeTaJIJIbi IfJlH COeD.IfHeHHII MeTaJlJlOB H

npnrO.!!.Hble D.JlII D.06b1lJH MeTaJIJIOB 3aBOD.CKHM nYTeM, HOCIIT Ha3Ba1lHe-

PY.lI.bl. B Ka'leCTBe PYD. nOJlb3YIOTCII, rJl<lBHbIM 06pa30:.t, OKIfCJlaMlf, yrJIe-
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KMCJlblMM COJlIIMM M CepHMCTblMM MeTaJlJlaMM. 60JlblIlHHCl'BO MeTaJIJIOB .ll:06b1-
BaeTCII M3 MX COe.nMHeHM . TOJIbKO aOJIOTO, nJIaTMHa M OT4aCTH pl'YTb .no-
OblBa TCII KaK caMopo.nHble MeTaJlJlbl.

50zamble pyiJbl M.nyl' Henocpe.nCTBeHHO Ha BbmJIaBKY MeTaJIJlOB, 6eiJHble

pyiJbl npeltBapHTeJJbHQ 060ZaUl,alOmCfl- OT60pOM py.nbl BPY4HY ,OTMblBKOn

BO.nO , OT.neJIeHHeM npH nOMOIIUf npoceHBaHHII, npH nOMOIl(M 9J1eKTpOMar-
HHTa, eCJlM py.na 06JIa.naeT MarHHTHblMM CBO CTBaMM, npH nOMOIl(H cpJlOTa-
lI.HH (CTp. 176) 1'1 T. .n.

Ba>KHe IIIHA cnoc06 .n06b1BaHHII MeTaJIJIOB 1'13 pylt- BOCCTaHOBJIeHHe

OKHCJIOB MeT3J1J10B yrJlepo.nOM H OKHCb yrJIepo.na,
- cnoc06, npHMe-

HlleMbl B MeTaJlJlyprHH >KeJle3a (CTp. 87-88). BocCTaHOBJleHHe yrJlepo.nOM
npHMeHlleTclI TaK>Ke npM BbmJlaBKe Me.nH, UHHKa, CBHHua, OJIOBa.

CepHucmble pyiJbl 9TMX MeTaJIJIOB no.nBepra TcII npeiJBapUme./lbHoMY 06-

 uzy,npH4eM cepHHcTble coe.nHHeHHII nepexo.nSlT B OKHCJIbI. HanpHMep:
2ZnS + 302 = 2ZnQ + 280\1'

06pa3Y Il(H cIIcepHucmblu za3, KaK H3BeCTHO, BeCbMa ry6HTeJlbHo .nelt-

cTByeT Ha pacTeHHII M BpelteH .nJlSl JKMBOTHblX 1'1 4eJIOBeKa. HanoMHHM

(CTp. 175), 41'0 91'01' raa, KOTOpbl .nO He.naBHero BpeMeHH npeBpall(aJI
B nYCTbIH OKpeCTHOCTM aaBo.nOB, r.ne 06>KHraJIMCb py.'1bl, Tenepb UcnOJlb-

ayemcfl iJ./lfl npou3BoiJcm8 cepHofi UUC./lOmbl. Y>Ke ueJIbllt pll.n HaIIlHX:

Me.nenJlaBMJlbHblX 1'1 UHHKOBblX 3aBo.nOB npeBpall(eH B KMCJlOTHO-MeTaJIJlypra-
4eCKHe KOM6MHaTbI.

HarrpHMep, ypa.1bCKHC MeJ[enJlaRHJIbllbie 3anOltbi - KanaTHHCKl;IlI H KpaCIIOYCPHM-
CKHfi, ll.HHKOBbiC - AJI3mpCKHA H KOHCT3IITHIIOBCKHff. KOM6HHHPYlOTCil C npOH3DO.n-
CTDOM cepHoA KHcnOTbi H BIlOBb CTpOJllllHeCII 3aDOltbi.

MHorHe MeTaJlJlbl nOJlY4a TCII TaK>Ke npH nOMOIl(M 3./leltmpO./lU3a. DpM

nponYCKaHHH 9J1eKTpH4eCKoro TOKa 'Jepe3 paCTBOp COJIM MeTaJlJla, 4epe3

paCnJlaBJIeHHY COJIb HJlH paCnJIaBJleHHbI rH.npaT OKMCH MeTaJlJla Mema./l./l

BbliJe./lflemCfl Ha OTpHUaTeJlbHOM 9JIeKTpo.ne - uamoiJe.

TaK, HanpHMep, Na 1'1 I( nOJlY4a TCII 9J1eKTpOJIM30M paCnJIaBJleHHblX
ll(eJIo'Je :

4NaOH= 4Na-t- 2H20 -t- 0\1'
MarHH M KaJlb\.lHf;! - 9J1CKTpOJlH30M XJlOpHCTblX cOJlef;! MgCI;) 1'1 CaCtI'
AJI MHHH - 9J1eKTpOJIH30M OKHCH aJ1 MHIJHH, paCTBopeHHOti B pacnJla-

:BJleHHbIX COJlIIX aJl MHHHH.

C 9J1eKTpOJlMTH4eCKMM cnoco60M .nOOblBaHHII MeTaJlJlOB MbI no.npo6Hee
JI03HaKOMMMCII HH>Ke Ha npHMepe BbmJl3BI{M aJI MHHHH.

HeKOTopbIe MeTaJlJlbI nOJlYlJa T nYTeM peaKUHH 3aMell(eHMII ltpynlMM
MeTaJlJlaMH. HanpHMep, aJI MHHHf;! MO>KeT BblTeCHHTb pll.n MeTaJIJIOB 1'13 MX

OKHCJlOB, KaK XPOM, MapraHeu, >KeJIeao. C 9THM cnoc060M MbI TaK>Ke no-

aHaKOMMMCH HH>Ke.

BonpOCbl .LI.JI5I I10BTOPEHI151.

1. I1epe4Hc1IHTC 0611 HeCBOHCTD3 MeTaIlJlOB.
2. Ha30BHTe 5 ll.BeTHblX MeTaIlJlOD.
3. Ha30BHTe MeTa.TllbI: caMble JlerKHe H caMble TIIJKellble, caMble JlerKOnnaBKHe

H caMble TyrOrrJlaBKHe, caMble MllrKHe H caMble TDCpltble, JlY4wHe H xyltwne npo-
BOltHHKH 9J1eKTpH4ecKoro TOKa.

4. nepe'lHCIIHTe cpH3H'IeCKHe CBOHC1'Da CrrJlilDOB H npHnOMlIl:ITe BaJKlleUWHe
CllnaBbi H HI coeraB (6e3 'IHCen).
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5. KaK nOIlY'laIOTCli OKHCJlbI MeTaIlJlOB? npHBellHTe npHMepbl H lIanHWHTe pa-

BCIlCTBa peaKltHH.
6. XapaKTepH3YHTe OTHoweHHe MCTallJlOB K cepe H K ralloreHaM.

7. TIpHBeltHTe TPH npHMepa peaKltHH BbiTeCHeHllli Merallnoo ltpyr ltpyroM.

8. KaKHe YCIIOBHII cnoco6cTBYlOT KOPP03,!!H MeTaJIJlOB, H K8KHe Mepbl npHHH-

MaIDTCli npOTHB KOpp03HH?
9. .nllll 'Iero 06>KHra1OT cepHHcTble pyltbl H KaK HcnoJlb3YlOT npollYKTbI 06>KHra?

10. I1epe tlHCJlHTe Ba>KHeHWHe
u

cnoc06b1 lt06b1BaHHII MeTallllOB H lIanHWHTe COOT-....
BCTCTBYIOIUHe paoeHCTB8 peaKltHH.

XXI. UJ.EJlOlfHbIE " UJ.EJlOlfHO-3EMEJlbHbIE METAJlJIbl.

1. UJ.eJlOIfHble MeTaJlJlbl. 3TO 3JIeMeHTbI l-R nO.LlrpynnbI I rpynnbl
nepHO.LlH'leCKOR CHCTeMbI. MbI y}f{e OCTpe'laJIHCb co MHorHMH COe.LlHHeHHS!MH

lLleJIO'lHbIX MeTaJIJIOB- Na H K. Ha HHX MbI OCTaHOBHMCSI nO.LlpOOHO, OCTaJIb 

Hble }f{e MeTaJIJIbI 9TOR nO.LlrpynnbI
- JIHTHR Li, PYOH.LlHR Rb H Lle3HR Cs-

OOJIbWOrO 3Ha'leHHSI He HMeIOT, H MbI HX OCOOO paCCM3TpHBaTb He oylteM.
Bce lLleJIO'lHbIe MeTaJIJIbI O.LlHOBaJIeHTHbI. l1x rH.LJ:paTbI OKHCJIOB SlBJIS!IOTCSI

e.LJ:KHMH lLleJIO'laMH.

Bce lLleJIO'lHbIe MeTaJIJIbI JIerKO BCTynalOT  BXHMH'IeCKHe peaKLlH'H. Ha

B03.Llyxe OblCTpO OKHCJISIIOTCSI. Pa3JIaralOT BO.LlY npH OObIKHoBeHHoR TeMne 

paType. 113 HHX qe3ua S!BJISleTCSI HaHOOJIee JIerKO pearHpYIOrn.HM
U3 8CeX .MemaJlJl08. Ha B03.LJ:yxe OH caM COOOIO 3aropaeTcSI npH
06bIKHOBeHHoR TeMnepaType. Bo06rn.e MeTaJIJIH'IeCKHe cBoRcTBa

B .LJ:aHHOR nO.Llrpynne, KaK M BO Bcex rpynnax nepI:IO.LJ:H'IeCKOR
CMCTeMbI, C YBeJIH'IeHHeM aTOMHoro Beca YCHJIHBaIOTcSI.

COJIH lLleJIO'lHbIX MeTaJIJIOB nO'ITH Bce pacTBopHMbI B BO.LJ:e.

COXP3HSlTb lLleJIO'lHble MeTaJIJIbl MO}f{HO TOJIbKO oe3 oocmyna
B03iJyxa. l1x xpaHSIT B 3anaSlHHblX cocY.LJ:ax MJIH no.LJ: CJIOeM

KepocHHa, MJIH KaKHX-JIHOO .LlpyrHx )f(HltKHX yrJIeBO.LJ:OpOltOB. KaK

9JIeMeHTbI 3KTHBHLIe, lLleJIO'lHble MeTaJIJIbI B CBOOO.LlHOM BH.LJ:e

B npMpO.LJ:e He BCTpe'laIOTCS!. Li, Rb M Cs npMHa.LlJIe)f(aT K 'IHCJIY cpaBHH-
TeJIbHO pe.LJ:KHX 3JIeMeHTOB.

2. HaTpHii. HaTpHR BCTpe'laeTCSI B IIpHpO.LJ:e B COe.LJ:HHeHHSlX. HaH60JIee

paClIpOCTpaHeHHoe COe.LJ:HHeHHe H3TPHSI
-

nOBapeHH3S1 COJIb (CTp. 119).
H3TpHR IIO CBOHM <pH3H'IeCKHM cBoRcTBaM O'leHb MaJIO nOXO)f( Ha 06bI'I-<

Hble MeTaJIJIbI, 3a HCKJIIO'IeHHeM MeTaJIJIH'IeCKoro cepeopHcToro OJIeCKa, KO-,

TOpbIR MO)f(HO 3aMeTHTb Ha CBe)f(eM pa3pe3e I<ycO'lKa HaTpHS!. Ho 3TOT

UJIeCK H3 HaWHX rJIa3aX npOna.LlaeT. nOBepXHOCTb MeTaJIJIa nOKpbInaeTcSI
cepoR IIJIeHKOR e.LlKOrO HaTpa, TaK KaK HaTpHR He06blKHoBeHHo Jleu<o OTCUC 

JlflemCfl KHCJIOpO.LJ:OM B03Jlyxa, a 00pa30BaBwaSicSi OKHCb .LJ:aeT C BJIaroR

B03.Llyxa rH.LJ:paT
- NaOH.

HaTpHR HaCTOJIbKO .Mfl'ZOTC, 'ITO ero MO>KHO MSlTb naJIbLlaMH, KaK BOCK,)

H pe3aTb HO)f(OM. HaTpHR nJIaBHTCS! HUJfCe me.Mllepamypb/, TCuneHUfl 800b/"

npH 98°. no Y.LleJIbHoMY Becy OH JleZ'I,e 800b/, (Y.LJ:. B. 0,97). ECJlH HaTpHR
onycTMTb B CTaKaH C BO.LJ:oR, TO OH nJIaBaeT Ha nooepXHOCTH BO.LJ:bI

(pHe. 227) H CHJIbHO C HCIO pe3rHpyeT, BblTeCHSISI BO.LJ:OpO.LJ::
\

2Na + 2H20= 2NaOH + H
2.

6JIaro.LJ:apSi BbI.LleJISIIOrn.eMYcSI TenJIY HaTpHR npH 3TOM nJla8UmCfl H npe-
Bp3lLlaeTcSI B KanJIIO - wapHK, KOTOpblR oeraeT no nOBepxHocTH BO.LJ:bI, no.LJ:-
T3JIKHBaeMbIH BbI.LleJiSilOlLlHMCSI H3 BO.!l.bI BO.LlOpO.LlOM. WapHK Bce BpeMs YMeHh-
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lllaeTCSI, OT Hero 6erYT KHU3Y cmpyiifCu paCTBopa o6pa3yrollJ.erocSi e,H,KOrO

HaTpa. Do.a KOHeu HaTpuj;\ npUJHmaeT K CTeHKe CTaKaHa. Dpu nOM TeM-

nepaTypa HaTpuSi HaCTOJIbKO nOBbIUlaeTCH, '1TO OH 8CnblXlUJilem lKeJITblM

nJIaMeHeM U pa36pbl3rUBaeTCSI B CTOpOHbI. D03TOMY He (JI .lyeT 6JIU3KO

HaKJIOHSlTbCH K CTaKaHY, B KOTOpOM npOU3BOlJ:UTCH onbIT. LlJISI TOro '1TOObl

y6e.aUTbCSI, '1TO npH peaKUUM .aej;\CTBUTeJIbHO 8bliJe.l!JlemCfl 80iJOPOiJ, MOlKHO

3aBepHYTb KYCO'leK HaTpuSi B MeTa.1JJIH'IeCI<Yro ceTKY M nO,!J.BeCTM no.a UU-

JIHH.ap C BO.!lOj;\ (puc. 228).
HarpeTblj;\ Ha B03.ayxe UJIH B KUCJIOpO.ae HaTpuj;\ czopa :HCe/lmbl..!t

n,'laMeHe.u. Dpu 3TOM o6pa3yeTcSI He OI<HCb HaTpuSi Na20, KaK Mbl .ao CUX

nop ,n:JISI npOCTOTbl npUHHMa.1JU, a rJIaBHblM 06pa30M nepefCUCb HampUfl Na
202

.

OKIICb HaTpHIi Moilmo rro.1JY1JIITb H3 rrepeKHCH, HarpeBaH ee C HaTp:1e l:

Na202 + 2Na = 2Na20.

TeXIIII1JeCKOrO nplUleHellHII OKHCb HaT,plIli lie HMeeT.

DepeKUCb HaTpUH SlBJIHeTCSI CO/lblO nepelCUCU 8oiJopoiJa H
202' HMelOUI,eti

cBoi1CTBa c.w6ou l-CUC/lOtnbl (CTp. 116).
1-13 nepeKHcH HaTpHSI MOIKHO nOJIY-

'1UTb nepeKUCb Bo,n:opo,n:a, Bc naSlnopo-

UlOK nepeKMCU HaTpUH B OXJI3)]{,n:eHHbltI ,n:o
0° paCTBOp COJIHHOti KUCJIOTbI:

Na202 + 2HCl = H
202 + 2NaCl.

Co.'1HHaSi KUCJIOTa BblTeCHSIeT 60JIee

cJIa6ylO KHCJIOTY --,- nepeKUCb Bo,n:opO.1a.

DpM paCTBopeHHu nepeKMCH. HaTpMSI
B Bo,n:e Bbl,n:eJISleTCSI KHCJIOP0,n::

PHC. 228. .lI.eHcTBue HaTplIR lIa BO.ny
H C06IIpaHHe BOltOpO.na.

Na202 + H20= 2NaOH + 0.

KHCJIOpO,n: B MOMeHT Bbl,n:e.1eH.HSI, KaK

Nlbl 3,HaeM, O'leHb JIerKO OKHCJISIeT. Do-

3TOMY nepeKHCb HaTpHSI npHMeHSleTcSI KaK OFCUC/lUme/lb.

E,n:KMtt HaTp NaOH MOJKeT 6blTb nOJIY'IeH npu KlmSl'leHUM pacTBopa COAbl

Na\!COa C raUleHoti U3BeCTblO:

Na2COa + Ca(OH)2 = 2NaOH + CaCOa,

a TaKJKe 3JIeKTpOmi30M pacTBopa nOBapeHHoit COJIU (BaJKHblfi npOMbIUlJIeH-
ubIA cnoco6, CTp. 133):

2NaCI = 2Na + CII!
2Na + 2H2

0 = 2NaOH + H
2

.

Co CBottcTBaMM e,n:Koro HaTpa Mbl YJKe 3HaKOMbi (CTp. 98).
113 COJIett HaTpuSi Mbl YJKe 3Hal<OMbi C nOBapeHHott COJIblO NaCl (CTp. 119)

H C cepHoHaTpncBofi COJIblO - cYJIbcpaToM Na2S04. (CTp. 120).
Ha cxeMe (puc. 229) .naH 0630p BaJKHelhlIUX npo,n:YKTOB npOu3B0l1CTBa,

,n:JlH KOTOpblX UCXO,J.HbIM MaTepua.'10M CJIYJKHT nOBapeHHaSi CO.% (He ,n:IIH 3a-

Y'lMBaHUH).
CepHOftampue8J.fl CO/lb BCTpe'laeTCSI B npMpOJJ.e B BH,n:e MHpa6uIIHTa, U.1U

rJIay6epoBofi COJIM - Na\!S04..lOH O.rpOMa.!lHhle 3anaCbl 3TOti COllM IHlelOTCSI
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Y HaC B 3aJIHBt Kapa-Eora3-foJI, Ha BOCTOlfllOM n06epC)KbC !{acnntlcKoro MOpll

«CM. KapTY). TIpH nOHmKCHHH TCMnepaTypbI 3HMoj;j 3Ta COJIb BbI.iI.e.1HeTCII

B 60JIblllHX KOJIH'JeCTBaX 1'13 paCTBopa 1'1 MomeT HMeTb TO )Ke npHMeHeHHe.
'1TO M MCKYCCTBeHHbIj;j CYJIbcpaT. B HaCTOSllll.ee BpeMSI HalfaTa 3KCnJ1OaTaI.l.HH

9TMX 3anaCOB.

.II.pyrne rpOMa.n:HbIe 3aJIemli rJIay6epoBoj;j CQ.1IH HMeIOTCSI B AJITatiCKO:\1

Kpac, B Ky.'1YH.'lHHCI{Qj;j CTenH (Ha IOrO-3ana,n OT EapHaYJIa).
Eo.'1blliOe 3HalfeHHe HMeeT YMellampUeBafl COllb, HJIH CO.Il3. TIo,n 06U{HM

Ha3BaHHeM .co.aa" H3BeCTHbI TPM yrJIeHaTpHeBbIX COJIH, MJlII Kap60HaTa Ha-

TpHSI: Bo,nHaH, liJIH KpHCTaJIJIHlfeCKaSl, co.aa Na2C03.10H20, 6e3BO.1lHaH,

c t:'m. d  ;: c,ao

3
! "B 6UCYAbt/Jam

::

a
xnop

. ,

'
EaKUU Hamp

.. . · ·
(JCH lUeRl( LL 

Unpum flonyx::::cmaR 06e38pel/(eHHOR Roao'\' 
 ___£l----/I  DU.«' Hompuu,,:':MJ

bopg"pu XA_u,6.<m. '\. . 3-0 .

fiit IR Q ' XnopUUOH CUHUllbHOR U.uaHUCmbl/; flpu a05D''18
-

t.J 'II 'l'OceeH ". -, Hucnoma Hampuu 30/l0ma

Kpacumenu  ;;;L:
 .. Ei.,_______ xm

l
XIIOpO}'lfC'CHfHf

.

,

! KUCJTOnTa

UHiJUZO Ky608oIlKpOCKO .Xnopou.emorpeHOH npu zOllo8oHOfrnocmUHe

PIIC. 229. np0ltYKTbI, nOJIY'IaCMhIC n3 nOBapCIIIIQH COJIH, I'l I1CKOTOphICHX npIIMc_
I1CIIHR. B 6aJI.1OlIax H cIIapR.n:ax

- OB.

UJIU KaJIbI.l.HHMpOBaHHaSl, co.aa Na2C03 II ru.apoyr,'1eHaTpHeBaH COJIb, H.'1l1

,nByyrJlcKHCJIaH co.aa, NaHCOa .

Co.n:a IIMCeT nO'ITIl CTom, )KC pa3Hoo6pa3Hble npHMcHeHHH B xHMlIlfecKoA

npOMbllllJIeHHOCTH, KaK H cepHall KliC.'10Ta. Eho - OOUfl U3 8aJlCf/eUUlUX npo-

oYICmo8 OCf/08Noit XU.Atu'tcclCoii npoMblUlllef/HOcmu.
TaK I{aK peaKI.I.HH Me)K,ny co.aoj;j M pa3JIlIlfHblMH KHCJIOTaMlI.llerKO n.n:eT

.ao KOHI.I.a BCJIe,nCTBlie y.n:aJIeHHH yr,leKHcJloro ra3a, TO co.aa SlBJIHeTCH UCXOO-

HUM MamepuallO.u ,nJIII nOJIYlf HHHcaMbIX pa3Hoo6pa3HbIX CO.'1Cj;j HaTpHH, I{aK

YKcYCHOHaTplfeBaSl CO.'1b Na(H3C2
02), rll,npocepHHCTOHaTpHeBaSl COJIb (KHCJIall

COJIb) NaHSOa . 6pOMHCTbIj;j HaTpHj;j NaBr, 6ypa Na
2
Bi07 ,

t
KpeMHHeBOHaT-

pueBaSl COJIb Na2Si03 (cnJlaBJIeHHeM CO.abI C KpeMHe3eMOM Si02).
3a.D:a'l3. HanHIlII'lTe paseHcma peaKnllH nOJlY'leHIIR 9THX COJIei1 (It.1H no.1Y-

lIeHHR 6YPhI 6epYT 60pnyIO KIICJlOTY HaBOa)

1 Co.1b TeTpa60pnoH: (T. C. lIeThIpex6oplloi'l) KIfCJIOThI: H"B 01= 2B:iOa + H"O.
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Con.a Hn.eT Ha npHrOTOBJ1eHHe CTeKJ1a (CM. HHme). KaK BeIneCTBO,
HMelOInee BCJleltCTBHe rHn.pOJlH3a IneJlO'lHYIO peaKU:HIO, con.a npHMeHSleTCH B

u:eJ10M psme npOH3BOltCTB B Ka'leCTBe Inei10'lH - B TeKCTHJlbHOM npOH3BOD.-
CTBe, .lI.J1S1 CTHpKH OeJlbSl, B OYMamHOM npOH3BO.ll:CTBe, B KOmeBeHHOJ;t npOMblW-
J1eHHOCTH H T. n.. CO.ll:a npHMeHSleTCH B Me.ll:Hl.{HHe.

B 1933 r. npOH3BO.ll:CTBO COD.bl B CCCP He nOKpblBaJ10 nOTpeOHOCTH

CTpaHbl B COD.e. Bo BTOpOJ;t nHHlJleTKe COD.OBaH npOMblWJleHHOCTb CHJlbHO

pa3BepHYJ1aCb.

DOJlbWHHCTBO BHOBb BblCTpoeHHblX 3aBO.ll:OB, KaK H 3aBO.ll:bI, HaMe'leHHble

K nOCTpoltKe, paCC'IHTaHbl Ha TaK Ha3blBaeMblA a.M.MUattHblu cnocoo npoH3-
BOltCTBa CO.l1.bl, Ha KOTOpOM Mbl H OCTaHOBHMCH.

CblpbeM D.JIH npOH3BO.ll.CTBa CO.ll:bl no aMMHa'lHoMY cnocooy CJlY>KaT D.Ba

npHpO.ll:HblX npollYKTa: n08apeHHa1l CO/lb NaCI, KOTopaH ltaeT COD.e HarpHA.
H U38eCnlHIIIC CaC03, KOTOpblA D.aeT KHCJlOTHblJ;t OCTaTOK (C03).

AMMHaK NHa "PH npOH3BOllCTBe CO.ll:bl CJlymHT D.J1H nOJ1Y'leHHH HymHblx
D.J1H peaKU:HR npOMemYTO'lHblX npOD.YKTOB H B npou:ecce npOH3BOD.CTBa pe-

reHepHpyeTcH, T. e. nOJ1Y'laeTCH oopaTHO H CHOBa Hl1eT B npOH3BOD.CTBO.
DpOMemYTO'lHblM npO.ll:YKTOM npH npOH3BOltCTBe CO.ll:bI HBJlSleTCSI rH.II:pO-

yrJleaMMOHHeBaH COJlb NH,HCOs . DpH peaKU:HH OOMeHa 9TOJ;t COJIH C nOBa-

peHHoA COJlblO nOJlY'laeT rHD.poyrJleHaTpHeBaH COJlb, HHa'le D.ByyrJ1eKHCJ1aS
COl1a, HJlH ouuapOOHam HampUR NaHCOs:

NH,HCOs + NaCl = NaHCOs + NH,C1.

DHKapOOHaT HaTpHH 3Ha'lHTeJlbHO MeHee paCTBOpHM, 'IeM 06pa3YIOInHJ;tCSI
XJ10pHCTbIA aMMOHHA NH,C1' OT KOToporo OHKapOOHaT OTlteJ1HeTCH q>HJ1bTpO-
BaHHeM.

DHKapOOHaT npH HarpeBaHHH J1erKO nepeXO.ll:HT B uapOOHam Na\lC03

(oe3BOliHaH COlta).
DHKapOOHaT aMMOHHH NH,HC03

He rOTOBHTCH 3apaHee, a nOJ1Y'laeTCSI
B npou:ecce npOH3BOD.CTBa, KOTOpblJ;t H.II:eT CJ1eltYIOInHM 00pa30M.

1. DpOH3BOll.CTBO Ha'iHHaeTCSI C npHrOTOBJ1eHHH HaCblIneHHOrO pacTBopa

nOBapeHHoJ;t COJ1H - pacco/la. PaccoJ1 nOJlY'laeTcH OObl'lHO HaKa'lHBaHHeM

BO.ll:bl B OYPOBYIO cKBamHHY, l10XOD.HIllYIO D.O nJlaCTa KaMeHHoJ;t COJ1 . DOJ1Y-
'IHBWHJ;tCH B HeD.paX 3eMJlH paccoJl nepeKa'lHBaeTCH no TpyoaM HenOcpeD.-
CTBeHHO Ha 3aBOD..

2. B paccoJl nponycKaeTcH aMMHaK. DOJ1Y'IaeTCH pacTBop D.BYX BeIneCTB-
NaCl H NH,OH (eD.KHJ;t aMMoHHJ;t).

3. B no.'1Y'IeHHblJ;t paCTBOp 3aTeM nponycKaeTcH yrJ1eKHCJ1b1A ra3, nOJ1Y-
tJaeMblJ;t pa3J10meHHeM H3BeCTHHKa B H3BecTKoBooomHraTeJ1bHblX ne'lax:

CaC03
= CaO+ CO\l'

YrJ1eKHCJ1blJ;t ra3 pacTBopSleTCH B BO.ll:e, 00pa3Ys H\lC03. KOTopaH BCTY-
naeT B peaKU:HIO C e.ll:KHM aMMOHHeM H l1aeT npoMemYTO'lHblJ;t npOD.YKT-
6HKap60HaT aMMOHHH NH,OH + H\lC03

= NH,HC03 + H\lO.
4. Oopa30BaBwHJ;tcSI oHKapooHaT aMMOHHH ceJ;t'lac me BCTynaeT B peaK-

llHIO oOMeHa C NaCl H .ll:aeT 6HKapooHaT HaTpHH NaHC03 :

NH,HCOs + NaCI= NH,Cl + NaHCOs'

DHKapooHaT HaTpHH MaJ10 paCTBOpHM B BOD.e H BbmuaeT B ocaD.oIC. KO-

TOpblJ;t OTq>HJ1bTpOBblBaeTcSI.
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5. cl>HnbTpaT, co.nep>KaU\Hft XOpOIlJO pacTBopHMblft XJlOpHCTblft aMMoHHft,
HarpeBaeTcH C H3BeCTblO, nOJlYlJeHHolt npH 06H<Hre H3BeCTHliKa (H3BecTb
npe.nsapHTeJlbHO raCHTCH H B36aJlTbiBaeTCH C BO.nOft; nOJlYlJaeTCH TaK Ha3b1-

BaeMOe H3BeCTKOBoe MOJlOKO). TIpH peaK HHBblJ{eJlHeTCH aMMHaK:

2NH"Cl + Ca(OH) = CaCI + 2H O+ 2NHa.

AM.MUa CHOBa H.neT Ha HaCblU\eHHe COJlHHOrO paCTBopa. TaKHM 06pa-
30M aMMHaK .nOJl>KeH 6b1Tb nOJlYlJeH CO CTOpOHbI TOJlbKO .nJlH HalJaJla npo-

llecca, a B .naJlbHeftllJeM OH HaXOD.HTCH B nOCTOHHHOM  pyzoo6opomeH npH-
XO.nHTCH JlHllJb nOnOJlHHTb He3HalJHTeJlbHble CJlYlJaltHbre nOTepH aMMHaKa.

6. TIOJlYlJeHHbllt H BblcYUleHHbllt 6HKap6oHaT HaTpHH NaHCOa n<].nBep-
raeTCH npOKaJlHBaHHlO, HJlH  a.ltbquHaquu,H npeBpalllaeTCH B Kap60HaT Na COa'
"a.ltblluHUposaHHYIO cooY- KOHelJHblft npo.nYKT npOH3Bo.nCTBa:

2NaHCOa= Na C03+ HgO + COg.

. Onblm. TIoMecTHTe B npooHpKY HeMHoro rH.npoyrJleHaTpHeBoft COJIH

NaHC03 , BCTaBbTe np06KY C H30ruYTOft ra300TBo.nHolt TPy6KOft, KOHe 

KOTOpOft norpY3HTe B CTaKaH C H3BecTKoBoft BO.nOft.

HarpcftTe conI. B npooHpKe. BbI.neJlHlOlllHltcH ra3 MYTHT H3BeCTKoBYlO
BO.ny. .

Ha npoH3Bo.ncTBe BbI.neJllllOlllHltcH npH npOKaJlHBaHHH yrJleKHCJlblft 1'33,
TaK >Ke KaK H aMMHaK, He TepHeTCH, a H.neT 06paTHO B npOH3BOD.CTBO.

TaKHM 06pa30M eOUHcm/JeHHbl.M om6poco.M npOH3Bo.nCTBa HBJlHeTCH X O-

pHCTblft KaJlbllHIt CaCl .
AMMHalJHblft cnocoo npOH3Bo.nCTBa COJJ.bl 6blJl pa3pa6oTaH OeJlbrHftcKHM

HH>KeHepOM Co JI b B 9 (Solvay, 1838-1922).
Bce OCHOBHble npo eCCbI npOH3BOD.CTBa CO.nbl no cnoco6y COJlbB3:

HaCblllleHHe paccoJla aMMHaKOM, peaK HHMe>K.ny nOJlYlJeHHblM paCTBopOM H

yrJleKHCJlblM ra30M, pereHepa HH aMMHaKa,
- HD.YT B BbICOKHX 6auuiRx-

I(O.llOHHaX, B KOTOpblX ra3bI D.BHraIOTCH CHH3Y BBepx HaBCTpelJY npoTeKalO-
U\HM lJepe3 KO,10HHbl >KHD.KOCTHM.

Kpucma.ll.ltuq,ecl(all cooa Na COa.lOH20, npHMeHHeMaH D.l!1I CTHpKH
6eJlbH, rOTOBHTCH pacTBopeHHeM KaJlbllHHHpoBaHHoft COD.bI B Bo.ne " KPH-
CTaJlJlH3a Heft nOJlYlJeHHOrO pacTBopa.

)lsyyz.ltel(uc.Ilall cooa, nOJlYlJaeMaH B npo eccenpoH3Bo.ncTBa COD.bI aM-

MHalJHblM cnoc060M,- He lJ"CTaH. .LI.JlH nOJlYlJeHHH lJHCTOf;! .nByyr.lJeKHcJloft
CO.nbl, npHMeHlleMolt KaK JlCKapCTBO, B paCTBOp XOpOUlO paCTBopHMotl OlJH-

llleHHof;! cpe.nHeft COJIH nponYCKalOT yrJleKHCJlblft ra3. MeHee paCTBopHMaH
KHCJlaH CO.lJb Bblna.naeT B BHD.e oca.nKa.

npOH3BOltCTBO COltbi NomeT 6h1Tb C"OMOUHUPOBaHO C npOU380dcm80M CUHme-

mU'lec"ozo aMMlta"a.

3lteCb HcnoJlb3yeTcR p3CTBOp yro.1bIlOH KHCJlOThI, nOJlYIJ31OIllHHCII npH KOHBep-
CHH OKHCH yrnepOlta, H CHIiTeTHlJeCKHH aMMHaK. KpOMe 3THX npoltYKTOB, Tpe6yeTcil
nonapellHall COJlb. AMMHaK 3.lJ.eCb lie perellepHpyeTclI, 3 Bce BpeMIl paCXO.lJ.yeTcR,

nonY'I3IOIllHHCII Me XIIOpHCThiH aMMOHHH BbllteJllleTCIl ynapHBallHeM paCTBopa H BbI-

nYCKaeTCIl KaK a30THoe ylt06peHHe. CJleltOB3TeJlbHO npOH3BOltCTBO COBceM He Tpe-

6yeT H3neCTHIIK3. TaKHM 06pa30M, C OltIlOH CTOpOHhI, HcnOJlb3YlOTCli OTXOltbi aM-

MH3IJHOrO 3aBOlta, H, C ltpyroH CTOpOHbI, caMoe npOH3BO.lJ.CTBO COltbi H.lJ.eT 3.lJ.eCb

6e3 BCIIKHX OT6poCOB, liTO RBnlleTCIl BblCWHM ltOCTHJKeHHCM BCIIKoro XIIMHIJCCKOI'u

npOH3BOltCTB3.
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60Jll>1ll0A HHTepeC npe,lJ,CTaBJlHeT pa3p315oTKa &MMHa'iHOrO Me.To.zxa ,lJ,JlSI

nepepa60TKH H3 COltY npupoiJHOZO cY./lbfjJama HampUR Na\lSO(, ,lJ,OObiBae-
Moro B 33nHBe Kapa-60ra3-foJl (CTp. 286).

npouecc C NaiSO( MO)\(eT HTTH TaK )\(e, KaK H C NaCl, HO BMeCTO

NHiCi 6Y,lJ,eT nonY'IaTbCSI 6e3 p3CXO,lJ,a ,lJ,e<!JHUHTHOA cepHoA KHcnOTbi cynb-

cpaT 3MMOHHH (NH4)\lSOi' IHIJlSllOlllHAcSI 60nee ueHHblM 330THbiM y,lJ,oope-
HHeM, lJeM xnopHcTblA aMMoHHA, KOTOpblA ,lJ,JlSI HeKoTophiX KYJIbTYP He-

npHrO,lJ,eH.
TaKoBbl nepcneKTHBbI p33BHTHSI npoH3BoJJ.CTBa CO.ll.bl B CCCP.

B 3aKJIIO'IeHHe CJleltyeT OTMeTHTb, 'l-TO CpeltH HeHC'IepnaeMbiX npHpOltHIU 60-
raTCTB CCCP HMeeTClI 11 rOTOBall npupoihlaR coda - B 3analtHOH CH6uPH, B CJlaB-

ropOltCKOM paHoHe. COltS COltep»mTCIi B BOlte HMelO HXCIi 3lJ;eCb COJlllHblX 03fp

H '18CTblO 3aJleraeT B TDepltOM BHlte Ha ltHe 03ep. 3anaCbI onpelteJllllOT B 10 MJlH. T.
HaJlle'lelio cTpOHTeJlbCTBO 3aBOltOB ltJlII pa3pa60TKH 3THX 3anaCOB llpHPO!IlHOIt COltbl,

KOTopaH ltO HaCTOH eroBpeMellH lt06b1BaJl8Cb JIHWb KYCTapHblM cnoc060M.

3. KaJlHA. 3H3KOMHCb co lllenOlJaMH, JlerKO 33MeTHTb 60JlblllOe cxoiJ-

cmso e.lJ.KOrO HaTpa NaOH H ell.KOrO KaJlH KOH. no BHeWHeMY BHlI.Y HX

pa3J1HlJHTb HeB03MO>KH0, lI.a H cBoA'CTBa Y HHX n()t!TH 01l.HHaKOBhle.- 06a

XOpOlliO paCTBOpSlIOTCH B BO,lJ,e, 06a - CHJlbHble lllelfO'IH, 06a 1I.310T pac-
TBOP, MbllIbHblA, Haomynb, C1fllbHO p3S'be1l.310111HA Komy H T. 11.. ElI.KHA

H3TP H e.lJ.Koe KaJlH rOp3311.0 60nee CXOll.HbI Me>KJI.Y C01501O, lJeM C lI.PyrHMH
llI.eJlOlJaMH - ell.KoA H3BeCTbIO C3(OH) H e.ztKHM 6apHToM B3(OH)\I'

npH 3JIeKTpOJlH3e p3CnJlaBlIeHHoro e.lJ.KOrO K3J1H MO)\(eT 6blTb nOllY'IeH

H caMbiA .Mema./l./l «a,tau. no CBOHM cBoACTBaM K311HA HMeeT 60/lbtaOe

cxoiJcmso c HampUe.M. 3TO T3K)\(e MHrKHA MeT3J111, pe)l(YlllHlicSI HO)\(OM.

Paspe3, KaK H Y HaTpHH, HMeeT B nepBbl1i MOMeHT MeTaJlllHlJeCKHD 6J1ecK,
6blcTpo npOna.lJ.310111HIt BCJle.lJ.CTBHe OKHCJleHHH. KanJiIt, K3K H HaTpHlt, O'leHb

JlerKOnJlaBOK, Jler'le BO,lJ,bI. OH nnaBaeT Ha BO.lJ.e H CHJlbHO C HelO

pearHpyeT.
OTJlHtlHe OT HaTpHH TO, lJTO K3J1HA ellle Jler'le H3TPHH (y,lJ,. B. 0,86),

ellle Jler'le nJlaBHTCH (T. nJl. 63,5°), ellle CH,lbHee pearHpyeT C BO,lJ,oA.

ECJlH K3J1HA onycTHTb B CT3KaH C B01l.0A, TO 6J1arOll.apH BbI,lJ,eJIRIO-

llI.eMYCH npH pe3KUHH TenJlY BO.lJ.OpO.lJ. H KallHA 3aropalOTCH. KaJIHIt rOpHT

tjJUO/lem08bJ.M (B OTJIH'Hle OT H3TpHH) n,13MeHeM. fopeHHe KOH'I3eTCH JlerKHM

B3pLIBOM. n09TOMY, onYCTHB KaJlHA Ha BOll.Y, CTaKaH CJleltyeT ceA'Iac 1Ke

aaKpblTb BOpOHKOIt (pHC. 230).
J1pH peaKUHH oopa3yeTcH e.lJ.KOe KaJlJi:

21\ + 2HaO= 21\OH -\- Hi'

KaJlHA, TaK )\(e KaK H H3TPHA, ropHT B KHCJlOpO,lJ,e, B xJlope H B napax
cepbl, 06pa3YH COe,lJ,HHeHHII, O'leHb nOXO)\(He Ha COe.lJ.HHeHHH HaTpHH.

BeCbMa cxoiJHbt Me>KJ1Y c06010 H lI.pyrce COe.lJ.HHeHHH KaJlHH H HaTpHH.
TaK, nOTalli KIlCOa nOXO)\( Ha COll.y Na\lCOa, XJlOpHCTbIA K3J1HA KC1 O'leHl>

noxo)\( Ha nOBapeHHYIO COllb NaCl: Y XlIopHcToro KallHH TaK)\(e COJleHblH

BKYC, HO cOnpOBO)\(.lJ.alOlllHAcSI HeKoTopblM 'IYBCTBOM )JOJ{eHHH.

A30THOKaJlHeBaH COJlb KNOa CXO.lJ.Ha C aaoTHoHaTpHeeoA NaNOa. Ooe
OHH HOCRT H33BaHHe CC./lUmpbl. AsoTHoHaTpHeBaR conb, KaK y)\(e- HSBecTHo,
HaablBaeTCH 'IHJlHRCKOA ceJlHTpoA, TaK KaK 60JIbwHe aane)\(H ee naxOll.HTCR

B I:J:HnH (IO)\(H3H AMepHKa). H3TpHeBaB CeJlHTpa OTJIH'IaeTCH OT K3JlHeBOA

cBoeR mrpOCKOnH'IHOCTblO- OHa JlerKO' OTCblpeBaeT.
29(}



KaJlHA', HBJlHeTeH O HHMH3

CTeHHH nOJlY'IaIOT eOe.lUlHeHHH
CBOHMlt KOpHHMH.

Ho paCTBopHMblX eOe.lUtHeHHa_ Ka"JIHH B nO'IBe HeMHoro. Ha B0311.eJlbl-

saeMOa nO'lBe" C KOTOpOa e>KerOll.HO CHHMalOTeil YPO>KaH, paeTeHHH '1aCTO

Ha'lHHaIOT HenblTblBaTb HeLlOCTaTOK B eOeltHHeHHHX KaJlHH. OHH Ha'lHH3IOT

"JlOXO paCTH H npHHoeHT MeHblllHa YPO>Ka.a.
fT03TOMY paeTBOpHMble COJIH KaJUIH LlJlH MHOrltX nO'IB npHMeHHIOTCII-

B eeJlbCKOM X03!!AcTBe KaK .ftURepa:./lbHble ydo6peHUR.
O.!l.HHM H3 TaKHX YLlo6peHHa HBJlHeTCH 30/la pactneHuii, eOLlep>Kamall

nOJlY'IeHHbla paCTeHHHMH H3 nO'lBbl KaJlHa B BHLle yrJleKaJlHeBOa eOJlH, HJlH

nomawa  C03'B 30Jle eOll.ep>KaTCH TaK>Ke H eOJlH 4>oc4>opHoa KHCJlOTbI,

KaK 4>oc$OpHOKaJlbUHeBa!! COJlb Ca3(POi)'j' n03TOMY 30Jla !!BJlSleTeH ueH-

HblM ylt06peHHeM. COLlep>K3JfHe q,oeq,opa H KaJlH!! B 30Jle pa3J1H'IHblX pa-
CTeHHii p83J1H'IHO. DOJlbllle Beero  TH JleMeHTbI COLlep>KaTeH B 30Jle, nOJlY-
'1eHHolt npH C>KHraHHH eOJlOMbI, MeHbwe -:- B 30Jle XBOItHbiX ltepeBbeB, eme

MeHIJille - B 30Jre JlHCTBeHHblX LlepeBbe,B H O'leHb, -MaJlO-

B 30Re KaMeHHoro yrJlH- It Top$a.
nomatu npHMeH!!eTCH: npH npOH380LleTBe HeKOTopblX Cop-

TaB CTeKJIa, >KHLlKOrO MblJla, COJleltKaJlHH H eLlKOrO KaJlH

H T. Ll 

B CCCP nOTaw nOJlY'laeTCSI, rJlaBHblM 06pa30M, H3 30Jlbl

paCTeHHa. EOJlbWe Bcero nOTallla LlaeT 30Jla, nOJlY'IaeMaH
H3 CTe6J1etl H . TapeilOK" nOLlco.1He<JHHKa, KOTopble C>KH.ra-

IOTell nocJle BblJlymHBaHHII H3 HHX eeMSlH.

B: Ka'leCTBe MltHepaJlbHOrO KaJlHItHoro yLlo6peHHH 60Jlb-
IllY-1O lleHH0CTb, npeltCTaBJllllOT npHpOLlHble' 3a/leJICU paCTBO-

pHMblX coeLlHHeHHa KaJlHSI. Ho TaKHX 3aJle}l{eA, B' npOTHBO-
nOJlO>KHOCTb 3aJle}l{aM coeLlHHeHHR HaTpHII, KaK nOBapeHHaH

COJlb, B npHpOLle HeMHOro. Ll()' HeltaBHerO BpeMeHH e;ll.HHCTBeH-
HblM 3Ha'lHTeJlbHbiM liCTO'lHHKOM KaJlHtlHblX cOJlelt 6b1J1H 3aJle>KJ! XJlOpHCTOro
KaJl HSI , Halt.lleHHble B repMaHHH, OKOlJO C T a C C q, Y P T a (B paaOHe Ma.rLle-
6ypra), oTKy.na XJlOpHeTbia Ka,1Hfi BbIB03HJlC!! KaK MHHepaJlbHOe YLlo6peHfle
BO Bee CTpaHbl, BKJlIO'IaSl H AMepHKY.

.aJlH eOI1H3>/JHCTH'IeCKOrO- eeJlbeKOro X0311ltCTB6 CCCP KaJIHaHble YLlo6pe-
HHII npeLleTaBJlHIOT rpOMa.ll.HOe-3Ha'leHHe. n03TOMY COBeTCKHM npaBHTeJlbCTBO:.c
6b1J1a opraHH30BaHa HCCJle}l.OBaTeJIbCKall pa60Ta no H3blCKaHHIO y Hac 3a-

ne>KeA KaJlHtlHblx eOlleli. 3Ta pa60Ta npHBeJla K OTKpblTHIO B 1926 .r.

60raTeAwHx 3aJle>Keit XJlOpHCTOro KanltH B BepxoBbHX KaMbI, 6J1H3 Co JI il-

K aM C K a (CM. KapTY). 3TH 3aJle>KH BO MHoro pa3 npeBOCXOJlIIT eTace-

4>YPTeKHe H 60nee '1eM B 5 pa3
- MltpOBble 3aJle>KH eoeLlHHeHHIt KaJlJ!SI.

B COJlHKaMeKoM paltoHe nOJlHblM XOLlOM pa60:ralOT KaJIHItHble PYLlHHKH,

KOl'Opble Y>Ke B 1936, r. LlanH 1 797 000 m KaJlHaHblX cOJlea.

TaKHM 06pasoM Mbi eOBepweHHO OCB060D,HJlliCb OT HMnOpTa KaJlHIt-
HblX cOolell H MO>KeM 3Ha'lHTenbHO' nOLlHHTb HalllH ypO>Ka.H. CJleLlyeT OTMe-

THTb, '1TO B 1935 r. OTKpblTbl ell{e 33ne>KH conell K3J1HR OKono r. l{K3J10Ba,
B TOnll{e I1nellKHx eOJlIIHblX OTJIO>K.eHult.

XJlOpHeTbitt KanHa Haxo.nHTCH B 3ane>Kax B BULle MHHepanOB,- Ctktb8U-

Huma, B- COCT3D KOToporo BXOLlHT xnopHcTbllt KanHIt KCl H XJlOpHeTbia

HaTpH!t NaCI, H Kaplla/l/lUma, eoeTOR roH3 xnopHCToro K3,1H1l KCI H

*
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xnopHcToro MarHHII MgCl,. nOCne)!,HHft MHHepan MOmeT cnY)I(HTh He TonhKO

HCTOqHHKOM )!,nll nOJlyqemlH KanHH, HO H HCTOqHHKOM )!,JlH nOJlyqeHHH CO-

e)!,HHeHHA MarHHH, a TalOKe MeTanna MarHHH, npH06peTalO ero 60nhwoe
3HaqeHHe. MarHHft BIO)!,HT B COCTaB nerKHX cnnaBOB, HymHhlx )!,nll aBHalJ,HH.

3aJleJKH XJlOpHCTOro KUHJI 06pa30BaJlHCb OJUlOBpeMeHHO C COJlHKaMCKHMH aue.

JKaMH nOBapeHHoA conH npH MeltJleHHOM YChlX8HHH Mopeii OTltaJleHHblX reOJlOrHQe-

CKHX 300X. Bcn:eltCTBHe P83J1HQHJI B paCTDopHMOCTH KCI H NaCI, COJIH OTJlarUHCb

OTlleJlbllblMH CJlOJlMH. 06paaYJl MHHepUhI rUHT (NaCt), CHJlbBHHHT H KapHaJlJlHT.

113 coneA KanHII cne)!,yeT OTMeTHTh e e)!,BoAHble conH- KB3ClJ,bI:

KAl(SOI),.12H,O- anlOMHHHeBhle KBaClJ,LI, KCr(SOI),.12H,O - XpoMoBble
KB3ClJ,LI.

AnlOMHHHeBhle KBaCIJ.LI npHMeHlllOTcH B 60nbwHx KOnH'IeCTB3X )!,nll
BhI)!,enKH ChipOMHTHOR KomH, H)!,y eRHa peMHH H.c6pylO,  IInpoKneftKH
6YMarH H  IInpOTp3BJ1HBaHHII TKaHeR B KpacHnhHoM )!,eJle.

XpoMoBhle KBaCIJ.LI npHMeHlllOTcH npH BhI)!,eJlKe KomH- "xpoMoBall Koma" ,

"XPOM" .

4. U{eJlOIIHO-3eMeJlhHhle MeTaJlJlhI. 3neMeHThI II rpynnhl nepHo)!,H-
'1ecKoA CHCTeMhI: MarHHA Mg, KanbIJ.HA Ca, CTpOHIJ.Hft Sr, 6apHA Ba H

p3..llHA Ra HOC1IT Ha3BaHHe  eJlO'lHO-3eMeJlbHLIX MeTannOB. Bce OHH-

9neMeHTLI o8y,aAeHmHble. KaK H  eJlOQHLle MeTannhl, OHH npHHa)!,ne>K3T
K QHcny aKTHBHhlX 9J1eMeHTOB, HO OHH MeHee aKTHBHhI,_ '1eM  enO'lHbIe

MeT3J1J1b1.

C coe)!,HHeHHIIMH 60JlbWHHCTBa H3 9THX MeTannOB !\1M HeO)!,HOKpaTHO
BCTpe'l3J1HCb H s)!,eCb 0 HHX JlHWb HanOMHHM.

rH)!,paTLI OKHCJlOB HX- CUAbHwe OCH08aHUR, HO cJla6ee, '1eM rH)!,paTbl
OKHCJIOB  eJlO'lHblXMeTanJlOB. HaH60Jlee CJIa60e oCHOBaHHe- Mg(OH)g.

YrneKHCJlble COJIH HX. B npOTHBOnOJlO>KHOCTb yrJleKHcnhlM COJlIIM  eno'l-
HblX MeTaJlJlOB, He paCTBopHMLI B BO)!,e.

Bce lU.enO'lHO-3eMeJlbHhle MeTaJlJlLl, ,KpOMe Mg, BhlTeCHlllOT H3 BO)!,bI

BO)!,OpO)!, npH 06b1KHOBeHHoA TeMnepaType, Mg- npH HarpeBaHHH )!,O 100°.
B npHpo)!,e B cB0(0)!,HOM BH)!,e He BCTpeqalOTclI.

5. MarHKA. MarHHA- cepe6pHcTo-6enLiA, JlerKHA MeTaJlJl. Ha BOMyxe
nOCTeneHHO OKHCJIlleTCII. 6Y)!,Y'lH HaKaneH, 3aropaeTCII H ropHT ocnenHTeJlbHO-

6eJ1b1M nnaMeHeN.

B npHpo)!,e Bcrpe'laeTCH B BH)!,e coe)!,HHeHHD: yrneMafHHeBall conb MgC03

(MHHep3J1 M3rHe3HT), cepHOMarHHeBall conb MgSO,.7HgO
- ropbKall COJlb,

npHJ1alOlU.all ropbKHA BKYC 'MOpCKOft Bo)!,e, KapHanJlHT- MgCL".KCl H )!,p.
. MafHHft nOJlY'laeTCII nYTeM 9J1eKTpOJlH3a paCnJlaBJleHHOrO KapHannllTa.

MeTanJlHqeCKHA MafHHA npHMeHlleTCH )!,JlII npHrOTOBJIeHHII cMeceD, )!,alO HX

BcnblWKY npH 4>oTorpa4lHpoBaHHH.
MarHHR BXO)!,HT B COCTaB JlerKHX CnJlaBOB (y)!,. Bec MarHHH 1,74), HMelO-

IU.HX oc060 Ba)l{}fOe 3HaqeHHe B 3BHalJ,HH.

CnJlaB MarHHII C 6°10 3J1IOMHHHII, 1°1o lJ,HHKa H He60nbwIIMH KOnH'Ie-

CTBaMH MapraHlJ,3 H Me)!,H - 3Jle1CmpOH- OTJlH'IaeTCII 60JlbwoD TBep)!,ocTblO

H BII3KOCTblO H HJ!,eT Ha H3rOTOBJleHHe H3)!,eJlHA, r)!,e Tpe6yeTcII CO'leT3HHe

JlernOCTH H npO'lHOcTH.

CnnaB anJOMHHHH C 30°10 MafHHII - .MaZHaAUIi- npHMeHlleTCII npH npo-
H3Bo.nCTBe TOqHblX npH60poB, HanpHMep aHaJlHTHqeCKliX BeCOB.

6. KanbllHA. KanbIJ.HR nOXO)i{ lJ,BeTOM Ha HHKKenb, no TBep.nocnl nO'lTH

paBeH MeAII. DpliMeHlleTCH C HeJ13BHerO BpeMeHH KaK COCTaB:iaH '1aCTb



CnJIaBOB .lI.JISI nO.ll.WHnHHKOB. HeOOJIbWaSi npHMeCb KanblUISI K CBHH YnpH-
.naeT nOCJIe.ll.HeMY uymHbIe .n.nH nO.ll.WHnHHKOBoro MeTanna KaqeCTBa. Kanb-

llHit B 1,5 pa3a THmenee BO.ll.bl, Ha B03l1.yxe 6bICTpO OKHCJIHeTCH, npeBpa-
IllaSiCb 3a CqeT BJIarH B03ltyxa B Ca(OH)g.

COe.ll.HHeHHH KaJIb HH BecbMa pacnpOCTpaHeHbI B npHpO.ll.e; TaKOBbI-

H3BeCTHHK, MeJI, MpaMop CaCOa' runc CaSO(.2HgO, cpOCcpOPHTbI Caa(PO()g
H .lI.p. COe.ll.HHeHHSI KaJIbllHH, rJIaBHbIM 06pa30M, CaCOa' Bcer.ll.a CO.ll.epmaTCSI
B nOqBe.

nonyqaeTCSI KaJIb uD npH nOMOmH 9JICKTpOnH3a paCnJIaBnCHHoro xno-

pHCToro KaJIbllHR.
OICUCb Ka.lZbqltR CaO (mmeHaSi H3BecTb) npHMeHHeTcSI B CTpOHTenbHOM

.lI.ene. nonyqaeTCH H3 npHpO.ll.HOD yrneKanb HeBoDconH npOKanHBaHHeM.

)l{meH3H H3BeCTb "raCliTCH
II

BO.ll.oR, np-eBpamaSicb B raweHYIO H3BeCTb

Ca(OH)g. faweHaH H3BeCTb Mano paCTBOpHM3 B BO.ll.e H RBnReTCSI 60nee

cJIa60R -ll(enOqblO, 'leY! e.ll.KHR HaTp n ell.KOe Kann.

CMecb Ca(OH)i C neCKQM II BO.ll.OIt 06pa3yeT TaK Ha3bIBaeMbIit "H3BeCT-

J<OBbIR pacTBop", KOTOpbIfi npH nocTpoRKax MomeT cnYH<HTb MaTepHanOM

.lI.nH CKpenneHHH KUpnHqeD (Tenepb .lI.nH 9Toro 06bIqHO nOJIb3YlOTCSI lleMeH-

TOM), a TaKH<e ynoTpe6JISleTCSI .lI.nSl WTYKaTypKH.

failieHaH U3BeCTb Ca(OH)g nornOll(aeT H3 B03.l1.yxa yrneKHCJIbllt ra3 H

nOCTeneHHO TBep.ll.eeT, npeBpall(aHCb B CaCOa:

Ca(OH), + COj
= CaCOa + HiO.

Jh cOJIeR Kanb HH60JIbWOe 3HaqeHHe HMeeT cepHoKanbllHeBaSI " yrJIe-
KaJIbllHeBaH conH.

CepHoKa.lZbquesaR COAb BCTpeqaeTCH B BH.lI.e zunca, CO.ll.epmall(ero lI.Be

MOJIeKynbI KpHCTaJInH3allHOHHoit BO.ll.bI - CaSO(.2H,O. rune- pacnpocTpa-
HeHHblR MHHepaJI, BCTpeqaeTCH BO MHorHX MeCTax, nHOr.ll.a B BH.lI.e lleJIblX

rop. KpHCTannbI runca 6eCllBeTHbI, np03paqHbI " OTJIHqalOTCH ManoA TBep-

.lI.OCTblO
- llapanalOTCSI HOrTeM. MeJIKOKpHCTaJIJIHqeCKaH pa3HOBH.lI.HOCTb 6e-

noro llBeTa HOCHT Ha3BaHHe- a.lZe6acmp.
060H<}((eHHbllt npli TeMnep1lType He Bblwe 1700 H nOTepHBwHR qaCTb

l<pHcTa.1JIH3aUHOIIHoR BOltbl (CTp. 148) runc npHMeHSIeTCIl .lI.JISI pa3nHqHbIX

YKpaweHHA, .lI.nH OTJIHBKH cTaTylt H T. n. NieHee qHCTbIe copTa rHnC3
H aJIe6aCTpa, no.ll. Ha3BaHHeM "aJIe6aCTp", H.lI.YT B IlITYKaTypKY .lI.nll cTeH,
.lI.JIH BbllI.enKH IfCKycCTBeHHblx cTpOHTeJIbHbIX MaTepHaJIOB H T. n.

ECJIH runc "nepeH<eqb", T. e. HarpeTb BbIIlIe 200°, TO OH TepHeT KPH-

CTaJIJIH3allHOHHYlO BO.ll.Y nonHOCTblO H 06paTHO ee npHCOell.HHRCT C TPY.ll.OM.
YrneKanbllHeBaR conb IlIHpOKO pacnpOCTpaHeHa B npHpO.ll.e H BCTpe-

qaeTCR B BH.lI.e pa3JIHqHbiX ropHbIX nopo.ll..
HaH60JIee qHCTaR npHpO.ll.HaR pa3HOBH.lI.HOCTb yZ./ZeKa.lZbtJuesoil CO/lll-

MHHepaJl u38ecmIC08W(J, mnam, HJIH ICa.lZbt4um. MHOr.ll.a BCTpeqalOTCH XOpOiliO
06pa30BaHHbIe, COBepweHHO 6eCUBeTHbIe Ii np03paqHble KpltCTaJInbI li3BeCT-

KOBoro IlInaTa, HMelOll(He cpOPMY pOM609.11pOB (pHC. 231). 3TO TaK Ha3b1-

BaeMbllt llC.lZaHOCICUu mnam (BcTpeqaeTCR B MCJIaH.I1HH), npHMeHHeMbllt B OUTII-

qeCKltX UHcTPYMeHTax.
1

1 I1pH60pbl ltilR nOJlRpH3aUHH cseTa: nOilRpHMeTpw, nOJIRpU3aUHoIIHwe MHKpO-
CKOllbl H ltp.

- paCCMi1TpH03IOTCR B Kypce iPH3HKH.
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J{aJlbUHT HBJllleTCH OCHOBHbfM MHHepaJJOM pa3Ho06pa3Hblx rOpHblX nOpO,IX.
COCTOHLUHX H3 yrJleK8J1bUHeBOn COJIH.

3TO, npe>K.D.e Bcero, pa3JIH'IHbIe U3secmHflICU.

Bce H3BeCTHHKH HBJlHIOTCH OTJlO>KeHHH H Mopen OT,lXaJleHHblX reO.10m-

'ICCKHX :mox, Mopen, HaXO,IXHBIllHXCH KOr,IXa-TO B Tex MeCTax, r.D.e Tenepb

MbI BH.D.HM nJlaCTbI H ueJlble ropbI H3BeCTHHKa HMeJla.

MeJlOBble ropbJ lIaXOltRTCR, HanpHMep, Ha BOJlre, nHJKe

YJlbRIJOBCKa, B paHoHc XapbKOBa (6J1H3 BCJlropolta), BltOJlb

6cperOB .lI.ona H B .npyrnxMeCTax.

113BeCTHRKH H MeJl oopa30BaJlHCb H3 OCTaTKOB

MOpCKHX opraHH3MOB- H3 paKOBHH MOJlJlIOCKOB,

cKopJlynoK H naHUbIpeR MHKpOCKOnH'IeCKHX opra-
HH3MOB (pHC. 232), H3 KOpaJlJlOB, H3 OOJIOMKOB CKe-

JleTOB HrJlOKO>KHX H T. n. OCTaTKH Bcex 9THX >KHBOT-

HblX MbI HaXO.D.HM B CJIOHX H3BeCTHHKOB.

113BecTHSIK npHMeHHeTcSI KaK cTpOHTeJlbHbIR Ma-

TepHa.r1 H It. R BbI>KHraHHSI H3BeCTH. MeJl npHMeHReTcSI
PHC. 231. KpHCT3J1J1 KaK oeJlaSi KpacKa .D.JlSI nHcaHHSI, .D.JlSI 'IHCTKH H no-
HCnanltCKOro umaTa.

JlHpOBKH, a TaK)I(e B Ka'leCTBe yrJleKaJlbUHeBo!1
COJIH B pa3J1H'IHblX XHMH'IeCKHX npOH3BO.1l.CTBax.

TIYTeM npOHCXO.1l.RLUHX B npHpO.1l.HbIX YCJIOBHSlX pacTBopeHHSI H KpHCTaJI-
1IH3aU,HH H3 aMop<pHblX H3BeCTHSlKOB nOJlY'lHJIHCb 1qJucmaJlJlU'leCKUe U38ecm-

1ifllCU, r.D.e Cpe.1l.H nJlOTHoR MaCCbl H3BeCTHSlKa HMelOTCSI MeJlKHe KpHCTaJIJlbl

KaJIbU,HTa. HaKOHeU, BCTpe'laIOTCSI CnJlOWHble KpHCTaJIJlH'IeCKHe MaCCbI -

.MpaMop.
YrJleKaJlbU,HeBaR COJlb 'IaCTO HBJlSleTCSI TaK>Ke CBR3YlOLUHM MaTeplia,1oM

pa3JIH'IHbIX .1I.pyrHx ropHblx nopo.1l., KaK Hel<OTopble nec'tGHU1CU, r.1l.e rJI3BHaSl

Macca nOpO.1l.bI COCTOHT H3 3epeH neCKa-

KpeMHe3eMa Si02 , CBR3aHHoro H3BeCTHRKOM.

113BecTHSlKli C oOJlbwoll npHMecblO rJlHHbI

HOCRT Ha3B3HHe .MepzeJlcii H HltYT Ha H3rOTO-

IIJIeHHe ueMeHTOB (CTp. 240).
113BecTHRKH, B COCTaB KOTOpblX, KpoMe

yrJIeKaJlbUHeBoR conH CtC03 , HC'.llHT yrne-
MarHlleBaH COJlb MgC03, Ha3blBalOTCR iJOJlOMU-
maMU.

113BeCTHSlKH JlerKO OTJIII'IHTb OT .1I.pymx
nopo.1l. npH nOMOLUH cJlaooro pacTBopa COJlH-

Jlnit KH JI.oTbr, OT KOTOpoR H3BeCTHSlKH JlerKO

... BCKHnaloT", Bbl.1l.eJlHSI yrJleKHcJlbIIt ra3.

O'leHb Ba>KHOe npHMeHeHHe liJBeCTHR-

J<OB - 9TO nOJlY'leHHe H3 HHX H3BeCTH CaO 11 yrJleKHc, oro ra3a CO!J
npH pa3J10>KeHH1I HX HarpeBaHHeM (06)Knr):

'"

CaCO"= CaO + CO;!..

PHc.232.

. Onblm 1. HaKaJlHTe nJlOCKHII Kyco'leK MpaMopa HJllI H3BeCTHRKa

B nnaMeHlI npHMyca lIJlH B nJlaMe"H cnHpToBKH, B KOTopoe B.1I.YBaATe B03-

 yxnpH !10MOLUH naHJlbHOA TPYOKH. CTapallTecb HaKaJlHBaTb HalfOOJIee TOH-

Ime, oCTpble KpaSi KycO'lKa.
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,HaLle1l0 olJmettb B TaKHXYClIOBiU1X H3BeCTtlSlK He Y.llaeTCSI, HO '1aCTH'IHO

OH pa3JIaraeTCH.

Kor.lla saMeTHTe, '1TO BaM Y.llaJlOCI, HaKaJlHTI, KpaH KYCO'lKa .no HpKO-
ICpaCHoro KalleHHH, IJpocI,TeKYCO'leK B np06HpKY C He60JlI,WHM KOJlH'Ie-

CTBOM KpaCHoro paCTBopa JlaKMyca. OT 06pa30BaBweAcSI UJ.eJlO'lH JlaKMYC
CHHeeT. Y6e.llHTeCI" '1TO HenpOKaJleHHblA MpaMOp Ha JlaKMYC He .lleRCTByeT. _

M3BeCTI, npHMeHHeTCR B rpOMa.llHI,IX KOJlH'IeCTBaX He TOJlI,KO KaK CTpOH-
TeJlI,HI,IR lIIaTepHa.'1, HO H S ijC/lOM p1l0C npOU3fJOOcms.

B COltOBOM npOH3BOltCTBe (CTp. 289), B npOlI3DOltCTDe eltKOrO naTpa, XJlOpHOH
H3BeCTH, KaJlI,l{lIeBOM CeJlHTpbI, Kap6Hlt8 KaJlhl{HII, ltnll O'lHCTKH CDeKJlOBH'IHOrO COKa

Ha caxapHblx 38BOltaX, npH BapKe CTeKJl8, ltJlII yltaJleHHII DOJlOCa C KO>KH (D Kome-

BeHHoM npOMblWJleHHocTH), B MeTanJlyprH'IecKoM npOMhlWJleHHOCTH npH BblnJlaBKe

'1yrYHa (KaK UJlaBeHb), npH uepeltenKe '1yryna lIa CTanh no cnoco6y TOMaca, 0 '1eM

CSY.lleT CKa3alI0 HH>Ke.

nOJlY'la'loUJ.HRcH npH 06mHre H3BeCTHHKOB yz;zcftuc/lufi Za3 Tome HMeeT

0611llipHble npHMeHeHHH (CTp. 230).
Yz;zeftQ./lbijUeSall CO/lb B '1HCTOA BO.lle He paCTBOpHMa, HO paCTBopHeTCSI

B BO.lle, cO.llep1Kaw.eR pacTBop yr01lbHoA KHcn:-OTbI. npH STOM n01lY'IaeTCH

ImCJlaH yrJleKa1lbLlHeBaH COJlI, HJlH rH.llpoyrJIeKa1lI,UHeBaH C01lb Ca(HCOS)i:
CaCOs +HiCOS

= Ca(HC03) .

B rH.l1poyrJleKa1lI,IJ.HeBOR COIIH K311bIJ.liA COe.llHHeH C o.n:HOBaJleHTHbIM

OCTaTKOM (HCOs) TaK me, KaK H HaTpHA- B rH.llpoyr1leHaTpHeBoR C01lH

NaHCOs '

fH.llpoyrJleKallI,IJ.HeBaH C01lI, OT1IH'IaeTCH OT HOpMa1lI,HOA TeM, '1TO pacTBo-

pHeTcH B BO.lle. 06pasoB3HHe rH.llpOCOJlH J1erKO na6111o.n:aTb, eC1IH npony-
CKaTb COj

B pacTBop H3BeCTH Ca(OH)i'

_Onwm 2. Pas6aBbTe HacblUJ.eHHbIR pacTBop H3BeCTH, HSBeCTKOBYIO
BO.llY, paBHblM 06'beMOM BO.llbl H nponY KaRTeBpacTBop yrJleKHClIblA r33.

ORLIT J1Y'Iwe npOHSBO.llHTI, B CTaKaH'IRKe, HO MomHO H B npo6HpKe (He
ClIJfWKOM Y3KoR). Ha6J1IO.ll3RTe npOHCXO.llHUJ.He HBJleHHH. _

CHa'laJla 06pa3yeTcH OCa.llOK HepaCTBopHMOR HOpMaJlbHOA C01ll-l CaCOs ,

H paCTBOp MYTHTCH. npH .I1aJlbHeRweM me npouYCKaHHH B paCTBOp COi
no-

1IY'IaeTCH ZUOpOCO/lb: 06pa30BaBwaHCH MyTb upona.n:aeT, H paCTBOp .l1e,1aeTCH

npOSpa'lHbIM. nOSTOMY '1aCTO rOBOpHT, '1TO yr1leKaJlbIJ.neBaH COJlb paCTBO-
pHeTCH B Bo.n:e, cO.llepmam.eA yrJleKHCJlblR ra3.

_ Onblm 3. HarpeRTe nOJlY'IeHHblA npu onblTe 2 pacTBop rH.llpoco.m
,[0 KHneHHH H KHnHTUTe HeKoTopoe DpeMH. B mH.n:KOCTU nORB1IHeTCH MYTb. .

rUdpoYZ/lel'a/lbijueSafl CO/lb - BelIJ.eCTBO Henpo'tHoe. OHa ,1erKO pa3jl3-

r.aeTCS!, eCJlH Hs6b1TOK yrJ1eKHClIoro rasa Y.lla1lHeTCH us pacTBopa. npu
HarpeBaHHU HJlU npH npo.n:omKUTeJlbHOM CTORHIIU Ha B03.n:yxe UpH 06b1KHO-

BeHHoR TeMnepaType npospa'lHbIA pacTBop rH.llpOCOJlH CHOBa MYTHeeT, UK

IGlK rH.llpOC01lI, paSJlaraeTCH Ha HopMaJlbHYIO COJlb CaCOs
H Ha COi

H HiO:

Ca(HCOS)i = CaCOs + HiO + CO2,

BblwenpHBe.n:eHHble peaKLlHU 06'bHCHRIOT npoucxo.ll.JIlIJ.uR B 3eMHOR Kope

nepCHoc YZ/leftaAbll,Ue80ii COJIH C MeCTa H8 MeCTO. Bo.!l.3, co.n:epmaw,aH yrJle-
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KHC.JIblVl ra3, paCTBOpHeT HOpMaJlbHYIO COJlb (H3neCTHHK, MpaMOp, Me,'!).
Kor.lla me yrJleKHCJlblVl ra3 BbI.lleJiHeTCH H3 pacTBopa, 06pa3YlOlWlHcH rH.llpO-
COJlb pa3J1araeTCH H Bblna.llaeT HOpMaJlbHaH COJlb, 06pa3YH pa3J1H'IHLle Mnll .

paJlbHble «jJOpMbl: CmaJlaKmUmbl, u38ecmKo8blu myifJ U .llp.

TIpHpO.llHaH BOlta, cO.llCp>Kal..L{aH B pacTBope rH.llpoyrJleKaJlbu,He9YIO conb

Ca(HCOa)g UJIU cepHOKaJlbu,ueBYIO COJIb CaSO.- rHnc, Ha3blBaeTeH  ecm-

KOU BO.lloVl. BO.lla >Ke, cO.llep>Kal..L{aH MaJlO Kanbu,HeBbiX cOJleR U.'IIi COBceM

HX He CO.llep>Ka,l..L{aH Ha3blBaeTCH .MRZKOU.

)KecmKaR 80Da He HMeeT HenpHHTHoro BKyca, HO B HeR nnoxo Pa3-

BapHBalOTeH OBOl..L{H, TaK KaK cO.llep>Kal..L{HeCH B HUX 6enKOBble Bel..L{eCTna

06pa3YlOT C KaJlbu,HeM HepaCTBOpHMble COe.llHHeHHH. Ha HeA nJloxo HaCTa;!-

BaCTeH '1alL MblJlO npH peaKu,HH 06MeHa C Kanbu,HeBblMH COJlHMH .llaeT ue-

p:JCTBopHMoe KaJlbu,HeBoe Mblno. TI03TOMY B >KeCTKOA BO.lle Mblno He ne-

Hl:ITCH H n.'lOXO MoeT.

MblJlO COCTOHT H3 -coneR IneJlO1JllbiX MeTaJlJlOB H TaK lIa3b10aeMbiX 1KHpIIbI:t

KHC.1OT, Oltlla H3 KOTOpblX lIaM H3BeCTHa,
- 9TO cTeapHH003J1 KHCJlOTa H(H16C180r).

B 06b1'l1I0M MblJle COltepJKHTCR cTeapHHoBollaTpHeo3H COJIb Na(H.5CUOr). npH
peaKII.HH Me.K.ny ,HOH COJlblO H COJIRMH KallbIl.HR nOJlY'laeTCR ocaltOK HepacToopHMOH
cTeapHHoBoKanbu.HeooH COJIH 0 BHlte 6eJlblx XJlOnbeo:

2Na(H,sCuOr) + Ca(HCO')B= Ca(H,sCuO.). + 2NaHCO..

TIpn KHnH'IeHHH >KeCTKOR BO.llbi o6pa3yeTcH HaKUllb B caMoBapax, Ka.-

CTplO.'lHX, napoBblx KOTJlax. HaKHnb B napoBblx KOTJlaX npe.ll.CTaBnHeT 60Jlb-

UJYIO onacHocTb, TaK KaK >Kene30 no.ll CJlOeM HaKHnH CHnbHO HaKaJlHBaCTCH,

H B
-

c.'lY'lae 06pa30BaHHH B HaKHnH TpelU,HHbI BO.lla npHXO.llHT B conpHKoc-
HOBeHHe e HaKaJleHHblM >KeJle30M, .llaBneHHe BHe3anHO nOBLlluaeTcH, H MO}KeT

npoH30flTH B3pblB KOTna.

KpoMe TOro, Ha nporpeBaHHe KOTna C HaKHnblO 3aTpa'lHBaeTCH 60JlbUJe

Ton.'1HBa, a >KeJle30 KOTJla 6blcTpee nporopaeT. TI03TOMY .lI.nH nHTaHHK na-

pOBblX KOT.'10B >KeCTKYIO BO.llY npHXO.llHTCK "eMHr'laTb".
D..1H C.MFlZ'teHUR 80abl, cOltep>Kal..L{eA rH.llpoyrneKanbu,HeBYIO conb, K BO.lle

npH6aB.1HIOT U38ecmb. TIpn peaKu,Hlf C H3BeCTbIO rH.llpOCOJIb npeBpalU,aeTCK
B HOpMaJlbHYIO COJlb:

Ca(HCOa)\1 + Ca(OH)\1= 2CaCOa+ 2H\10,

HepaCTBopHMaH >Ke HOpMaJIbHaH COJlb Bblna.llaeT B OCa.llOK.

)lJlH Y.llaJleHHH cepHOKaJlbu,HeBoA COJIH K BO.lle npH6aBJIHlOT CO.llY Na,COa:

CaSO( + Na'i1C03 = CaCOa + Na;jSO(.

HepaCTBopHMaH yr.'1eKaJlbL(HeBaH CO.'1b CaC03 Bbma.ll.aeT B OCa.llOK, II

BO.lla .1I.eJlaeTCH "MHrKoA".
7. CTpOHLlHA H 6apHA. CTpOHL(HA H 6apHA no cBoAeTBaM 6JIH3KH

K Ka.lbL(HIO, HO HB.'1HIOTCH MeTaJIJlaMH 60nee aKTHBHbIMH. OltHaKO OHH Bce >Ke

MeHee aKTI1BHbl, '1eM l..L{enO'lHble MeTaJIJlbl. fH.llpaTbl OKHCJlOB HX Sr(OH)...
H Ba(OH)\! HBJlHIOTeH 60JIee CHJlbHblMH l..L{enO'laMH, '1eM Ca(OH).... OHH nY'llUe

paeTBopHMbl B DOAe.

B rpynne l..L{e:lO'IHO-3eMeJlbHbIX MeTaJlJlOB, TaK >Ke KaK B rpynne l..L{eno'l-
HLIX MeTaJIJlOB If KaK Boo6l..L{e BO Beex rpynnax nepHOAIf'leCKOA CHCTeMbI,
no Mepe Y8eJlIi'IeHHH aTOMHoro Beca HapaCTaIOT MeranJlH'IeeKHe cBoAcTBa.
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BaSO npliMeHHeTCH KaK tiena!! KpaCKa "6J13HcpHKC" (CTp. 109) H BXO-

nUT B COCTaB KpaCI," .'!!lTonOHa- CMeCii BaSOj H ZnS (CTp. 109).

CepH06apHeBaH COJlb BaSOi BCTpeqaeTCIl B BH.lJ.e MHnepana TlI)I(eJlOrO

mmlTa. npH npOH3BO.lJ.CTBe KpacoK HeqHCTaIl npHpO.lJ.H3H COJlb BOCCTaHaBJlH-

HaCTCH yrJleM .lJ.0 BaS, a 3aTeM OqHU{eHHblD pacTBop OC3>K.l{aIOT cepHOKHC-
JIbO!H CO,'!IIMII. 8TO .naeT J1yqwlID MaTepnaJl, qeM 1f3MeJlbqeHHe npHpo.lJ.HoD
CO.1M.

3a;J;8'1a. HanHwHTe paDCHCTBa pCaKI{Hii BOCCTallOBJlellHII H 06paTHoro nOJlyqe-
HHII 8a504.

ConM 63pHR H .CTpOHIJ.HII npHMeHHIOTCH B nHpOTeXHHKe (6eMraJ1bCKHe
onm, cpeDepBepKII), TaK KaK OHH OKpaWHB.1IOT nJl3MII B HpKHe LlBeTa: COJIH

6Jpml - B 3eJlellblD, CTpOHIJ.HII - B KpaCHbiD.

XXII. ME,Llb.

Me.!!:!> Cu OTHOCIITCH I( MeTaJlJlaM I rpynnbl nep"O.lJ.HqeCKOD CHCTeMbI

9J1eMeIlTOB, HO HaXO.lJ.HTCH He B nepBoD nO.lJ.rpynne, KOTOPYIO COCTaBJlIlIOT

w.eJ10qHble MeTaJl,lb1, a BO BTOpOD, BMeCTe c cepe6pOM Ag II 30JIOTOM Au.

MeTaJlnbl BTOpoD nO.lJ.rpynnbl pacnOJlO)l(eHbI He B HaqaJle, a B Cepe1l.HHe
60J1bWIIX nepHO.lJ.OD, H nOTOMY no cBollcTBaM CHJ1bHO OTJlHqalOTCR OT w.eJlo'l-

lIbL'{ lIfeTaJlJ10B. Me.lJ.b, KaK H w.eJ'OqHble MeTaJlJIbI, .lJ.aeT COe.lJ.HHeHHIl K3K

O.lJ.HOBaJIeHTHblD 9JIeMeHT, O.lJ.HaKO, 60Jlce 1f3BeCTCH pH.lJ. COC.lJ.HHCHHD, r.lJ.e OHa

1I.BYBaJiCHTH3. Cepe6po BO Bcex CBOHX COe.lJ.HHenHHX OltHOB3J1eHTHO (TOJIbKO
C cpTOpOM ne.lJ.aBHO Y.lJ.aJIOCb nOJlyqHTb COe.lJ.HHeHHR AgF'J)' 30JlOTO )I(e MO)l(eT

.lJ.aBaTb COe.lJ.HHeHIIH H KaK O.lJ.HOBaJleHTHbiD H KaK TpeXBaJIeHTHblD 9JIeMeHT.

nepeMcHHall BaJleHTHOCTb Bo06w.e xapaKTepHa .lJ.J\H MeTaJlJlOB, HaxO.lJ.RW.HXCIl

B Cepe.lJ.HHe GOJIbWHX nepHO.lJ.OB.

1. CBoAcTBa MeAH, ee pacnpoc'rpaHeHHe B npHpoAe H nOJlY-
qeHHe. Me.lJ.b HBJlReTCH O.lJ.HHM H3 .lJ.BYX HpKooKpaweHHblx MeTaJlJlOB: Cu

H Au. Me.lJ.b "KpacHoro" I\BeTa. Me.lJ.b - MHrKIiD MeTaJlJl OHa KOBKa npH
06b1KHOBeHHoD TeMnepaType H BeCbMa THryqa. Me.lJ.b HeMHoro TR)I(eJlee

meJle3a, HO nJIaBHTCH npH GOJlee HH3KOD TeMnepaType (CTp. 271).
Me.lJ.b O'leHb xopowHD npOBO.lJ.HHK 9J1eKTpH'IeCKOrO TOKa. OHa CTOHT Ha

nepBoM MeCTe nocJle cepe6pa (CTp. 272).
npH 06b1KHoBeHHoD TeMnepaType Me.lJ.b CYXHM B03.lJ.YXOM He OKHCJlHeTCH,

HO npH HarpeBaHHH Bblwe 300
c

Ha'lHHaeT nOKpblBaTbCIi '1epHblM HaJICTOM

OKHCII Me.lJ.1f CuO. ECJlH )I(e HaKaJlHTb Me.lJ.b .lJ.0 IIpKOKpaCHoro KaJleHHH.

'1epH3R OKHCb Me.lJ.H nepeXO.lJ.HT B 6ypyIO 3aKHCb Me.lJ.H CuiO.
Bo BJla/KHOM B03.lJ.yxe Me.lJ.b 3eJleHeeT, nOKpblBaeTCIl CJIOeM OCHOBHOD

yrJleMe.lJ.HOD COJIH CU'J(OH)'JCOs , HJlH CuCOs.Cu(OH)., 06pa3YIOw.eDcR
npH Y'laCTHH yrJleKHCJIOrO ra3a B03.lJ.yxa.

B ropO.lJ.ax, r.lJ.e B B03.lJ.yxe eCTb npHMeCb cepHHCToro ra3a, 3CJleHblit

Ha, eT COCTOHT 06b1KHOBeHno H3 3eJlenoit OCHOBHOIt cepHOMe.lJ.HOA COJIH

CuSO,i.2Cu(OH)'J'
Me.lJ.b H3nCCTHa C He3anaMRTHbiX BpeMCH. 8TO, nOBH.lJ.IIMOMY, nepBblA

MeTaJlJl, KOTOpblA 6blJl npHMeHeH .lJ.OHCTOpH'IeCKHM qeJlOBeKOM .lJ.JlR npOH3"

BO.lJ.CTBa 0pY.lJ.HA H YTB3pH. Me.lJ.b, nO.lJ.06HO cepe6py H 30JlOTY, H3pe.lJ.Ka
BCTpe'laeTCJI B CaMOp0.lJ.HOM COCTORHHH H 6J1aro.lJ.apll ee MllrKOCTH H KOB-

[{OCTIt Mor.'!a nO.lJ.BepraTbCIi o6pa60TKc nCpn06b1THblMH 0pY.lJ.IIRMH. nOMHMO
'1HCToA MC.lJ.H, .lJ.OHCTOpHqeCKHIt '1eJlOBeK npHMeHIIJJ cn;laB Me.lJ.H C OJ10BOM-
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6poH3Y (CTp. 275), KOTOpylO BnepBble nOJIYllHn, BepoHTHo, cnyqallHo. EpoH3a
cpaBHHTenbHO JIen<o nJIaBHTCH, '" H3 Hee ,!lOHCTOpH'lecKHIt lJeJIOBeK Mor

OTJIHBaTb Tonopbl H .llpyrHe 0PYltHH, 0pY>l<He, HIKTPYMeHTbJ. "EpOH30Bbllt
BeK" CMeHHJI c06010 "KaMeHHbJlt BeK" ,KOr.lla 0pY.llHH .lleJIaJIHCb H3 KaMIDL

B HaCTOHIlI.ee BpeMH Me.llb - O.llHH H3 caMbIX Ba)l(HbJX npOMblWJIeHHbrX

MeTaJIJIOB - .ll06bIBaeTcH 1i3 PY.ll. YHcTaH Me.llb KaK XOpowHft npOBO.llHHK
3JIeKTpHlJeCKOrO TOKa HaXO.llHT WHpOKoe npHMeHeHHe B 3JIeKTpOnpOMbJW-

JIeHHOCTH. 113 KpaCHoIt Me.llH .lleJIalOT KYXOHHYIO nocy.llY H COCY,!lbJ ,!lJIH HeKO-

TOpbJX OTpaCJIeft npOMbIWJIeHHOCTH (HanpHMep, .llJIH caxapHoro H KOHtfJeT-
IiOro npOH3BOltCTBa). 113 lJHCTOIt Me.llH rOTOBHT raJIbBaHH'IeCKHM cnoco6oM

(raJIbBaHOnJIaCTHKa) THnorpatfJcKHe KJIHWe, HO rJIaBHaH Macca .ll06blBaeMon

Me.llH H.lleT Ha npHrOTOBJIeHHe CnJIaBOB - JIaTYHH (CTp. 275), 6pOH3b1
U .llp.

COeJl.HHeHHH Me.llH .llOBOJIbHO pacnpocTpaHeHbl B npupo.lle, HO pe.nKo

B<;TpelJaIOTCH B 60JIbWHX KOJIHlJeCTBax: PY.llbl Me.llH 6blBalOT 06bJKHOBeHHo

BKpanJIeHbI B .llPyrHe ropHbIe nOpO.llbIHe60JlbWHMH Y'IaCTKaMH. CaMbre 6ora-

TbIe PY.llbl pe.llKO e-o,!lepmaT 60JIee 4%
-

Cn. n03TOMY npH BbmJIaBKe Me.nH H3

PY.ll HX 06blKHoBeHHo npe.llBapHTenbHo

no.nBepralOT tfJJIOTau.HH (CTp. 176).
Ba)I{HeltwHe Me,!lHbJe PY.llbI: Me.nHbrf!

KOJIlJe;rr.aH CuiS.Fe2
Sa , MeJJ.HblA 6JIeeK

C S,KpacHaH Me,!lHaH Py.na, HJIH Kyn-

pHT, Cu!!O H MaJIaXHT, OCHOBHaH yrneMe.ll-
HaH COJIb, CuCOa.Cu(OH)!!- KpacHBbIA

Pnc. 233. BaBHa ltJlR pacpHIIHpoBa- 3eJIeHblit KaMeHb C TeMHbIMH npml<Hn-
HIIK Me.ll.H (paspe3). KaMH, xopowo nOJIHPYIOIll.lll1cH H npHMe-

HHeMbJl! .1J.JIH Bbl.lleJIKH YKpaweHHII.
HaJl60JIbWHe KOJIHlJeCTlia Me.llHblX PY.ll HaXO.llHTCH B CiliA H B YHJIH.

B CCCP HaH60JIee ueHHble MeCTOpOm.lleHHH HaXO.llHTCH Ha YpaJIe, Ha KaB-

Ka3e, H8 AJlTae H 6JIH3 03epa EaJIxaw B Ka3axcKoit CCP.
113 KHCJIOpO.1J.HblX PY.1J. Me.llb BOeCTaHaBJIHBaeTCH yrJIeM.BbInJIaBKa Me.l(H

"3 cepHHeTblX PY.1J. HBJIHeTCH CJIOmHbIM npOll.eCCOM, 'Ha :KOTOpOMMbJ OCTaHa-

EJIIIBaTbCH He 6Y.lleM.
BbJnJIaBJIeHHaH H3 PY.llbJ Me.llb BCer.lla CO.llepmHT MHoro npHMecelt, H ee

npHXO.llHTCH OlJHIlI.aTb - patfJHHHpOBaTb. PatfJHHHpoBaHHeMe.llH npOH3BO.llHTCH
06bJ'IHO nOepe.llCTBOM 3JIeKTpOJIH3a. 113 "CbJpol!" Me.nH OTJIHBalOTCH 60JIt.-

WHe, TOJICTbre nJIaCTHHbJ, CJIymaIll.He B Ka'leCTBe aHO.llOB. KaTO.llbI.1J.eJIaIOTCH
"3 TOHKHX nJIaCTHH '1HeTof! Me.llH. AHO.llbJ H KaTO.llbI nO.llBeWHBaIOreH B .60JIb-
WOM lJHeJIe B .llJIHHHbIe BaHHhI (pHC. 233), B KOTOpbJe B KalJeCTBe 3JIeKTpO-
JIHTa HaJIHBaeTCH pacTBop Me.llHOrO Kynopoca If cepHoti KHe,110TbJ.

nplf npOXOJK.!leHHH 3JIeKTpHlJeeKOrO TOKa lJHeTaH Me.!lb OCe.!laeT Ha KaTO-

,l(ax, Y aHO.llOB me OCTaTOK eepHol! KHeJIOTbI (SO() e Me.LlblO aHo.na .naeT

CuSO(. KOHueHTpauHH CuSOi B BaHlle TaKHM 06pa30M He YMeHbwaeTCSI,
aHO.!lbJ me nOCTeneHHO paCTBOpHIOTCH, npHlJeM nOCTopOHHHe npHMeCH ca-

AHTeR Ha .!lHO BaHHbJ B BH.!le HJIa (WJIaM), Hepe.!lKO eO.1J.epmaIll.ero cepe6po
H 30JIOTO, KOTopble H3 Hero 3aTeM H3BJIeKaIOTCH.

2. COeJ1HHeHRH MeJ1H. MeAb 06pa3yeT .!lBa pH.!la COe.!lHHeHlfi\ - co-

e.!lHHeHHR O.1J.HOB3JIeHTHoft Me.!lH,HJIH COe.!lHHeHHH 33KHCH, II COe.!lHHeHHII

ABYBaJIeHTHoft Me.1J.lf, HJIH eOe.llH.HeHHROKHCH. COe.1J.HlfeHHR O.1J.HOBaJIeHTHOii

2)8.
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MeJlH qaC1'OR1lJIHIOTCH Hec1'oi\.KHMH H J1erKO OKHCJlRIOTCH B COe.ll.HHeHHSI OKHCH.

H<1M 3HaKOMa 3 a K H C b M.e Jl H Cu,!O, nOJlY'Ia,lO a1ICRnpH OKHcneHHH Me;ll.H

np" BbiCOKOn TeMnepa1'ype (C1'p. 48,51 H 97). 3aKHcHaSi cepHHCTasI Me.ll.b

Cu SnonY'lae1'cR npH COe;ll.HHeHHH Me;ll.H C cepon (pHC. 224, C1'p. 278).
OK H C b Me;ll. H CuO, '1epaoro u,BeTa, nonY'lae1'CSI: npH OKltCneHHH Me.ll.H

KHcnopo.n.OM B03.l1.yxa npH HarpeBaHHH HH>Ke TeMnepaTypbI KpaCHoro KaneHHH,

upH pa3nO>KeHHH yrneMe)lHo£t conH (CTp. 234), npM pa3nO>KeHJ.1H HarpeBa-
HHeM rH.lI.paTa OKHCH Me)lH Cu(OHh. rH.IlpaT OKMCH Me.ll.H O'leHb nerKO

pa3naraeTCH, .Ila>Ke npH HarpeBaHHH no.ll. BO)lOit.

. OR-Mm. B03bMrne B np06HpKY HeMHoro paC1'Bopa Me.ll.HorO Kyno-

poca H npHJlenTe paCTBOp e)lKOrO HaTpa .IlO 06pa30BaHliH rony60ro CTY.ll.e.
HHCTOro OC3.lI.Ka rHltpaTa OKHCH Me.ll.H Cu(OH)\!. HarpenTe np06HpKY C OCa.ll.KOM

B mlaMeHH cnHp1'OBon naMnO'lKH. OCa.ll.OK '1epHeeT BCne.ll.C1'BHe pa3nO>KeHHH

rH.IlpaTa OKHCH Me.ll.H. HanMlliH1'e paBeHCTBa npOHCllie.lllliliX peaKU,Hn. .

C e p H 0 M e)l H a H con b. CepHOMe;ll.HaH conb, KaK Y>Ke H3BeCTHO, KpV.-

CTa.nnH3yeTcH c 5 MoneKynaMH BO)lbI B BH)le COnH CuSO,.5HjlO, KOTopaR
1l0CHT 06bI;lI.eHHOe Ha3BaHHe MeJlHblit Kynopoc HJIH "CHHHn KaMeHb u.

Me.ll.HbIn Kynopoc nonY'laeTcH paCTBOpeHlieM OKHCH Me.ll.H B pa36aB.1eH-
ROn cepHOn KHcnOTe: CuO + HjlSO, = CuSO,+ HjlO, a TaK>Ke npH Harpe-
BaHHH Me.ll.H C KOIlu,eHTpHpOBaHHOn cepHOn KHcnOTOn (CTp. 163).

Me!I.HbIn Kynopoc KaK R.lI.OBHTOe Belll,eCTBO npMMeHHe1'CH B 60JIblliHX

KOnH'IeC1'BaX )lnR YHH'I1'O>KeHHH napa3H1'oB, Bpe)lHlllHX nnO.ll.OBblM )lepeBbHM

H BHHOrpa.ll.HHKaM. B 06e3BO>KeHHOM BH.lI.e OH npHMeHHeTcH )lnSi npo1'pu-
JlHBaHHSI ceMHH, '1T06b1 y6H1'b rHe3)lRllI,HXCH Ha HHXBpe.ll.HTenen nOJlen

(ronOBHIO). 113 Me.ll.HOrO Kynopoca rOTOBHTCH yrneMe.zr.HaR conb (CTp. 234),
npHMeHHeMaH .lI.nR cyxoro npOTpaBJIHBaHHR ceMHH, H "60p.ll.OCCKaR >KH)l-

KOCTb u, RBnHlOllI,aHCH HaHnY'llliHM cpe)lCTBOM B 60pb6e C Bpe)lHTeJlSlMH oro-

pO.ll.OB H Ca.ll.OB. DOp.ll.OCCKaR >KH].I.KOC1'b nonY'lae1'cR CMelliHBaHHeM pacTBopa

Me)lHOrO Kynopoca C H3BeC1'KOBbiM MonOKOM. Me.zr.lfbln Kynopoc npHMeHHeTcH
1'8K >Ke, KaK npOTpaBa, "PH KpameHHH, oco6eHHO lliepCTH, B ranbBaUHlfeCKIiX

SJteMeH1'ax, B raJlbBaHOnnaCTHKe H T. n.

XXIII. AJlIOMHHHA.

113 MeTaJInOB III rpynnbl nepHO;ll.H'IeCKoti CliCTeMbr SlIeMeH1'OB Mbl OCTa-

HOBHMCR Ha aJIIOMHHHH.

AnlOMHHHn B HaCTOIIIll,ee BpeMIi no CBOHM u,eHHblM cBotkTBaM IIBnHeTCH

B8>KHenlliHM H3 u,Be1'HbIX Me1'aJInOB. B TO >Ke BpeMIi OH IIBJlSleTCIi MeTaJIJIOM,

caMbIM pacnpOCTpaHeHHblM B npHpO.ll.e. BcnOMHHM, '11'0 B COCTaBe 3eMliOn

KOpbl aJlIOMHHHn CTOHT Ha Tj3eTbeM MeCTe, OH CJle.!lyeT 3a KHCnOpO.ll.OM H

KpeMHHeM.
1. AJlIOMHHHA B npHpO.ll.e. CBoAcTBa aJlIOM HHH.AnlOMHHHn B npH-

po.ne B CB060.ll.HOM BH.ne He BCTpe'laeTCIi. OH BXO,lHT B COCTaB HaH60nee

pacnpOCTpaHeHHblX MliHepa.'10B H ropHblX nopo.n, KaK nO.'le8ble mnambl, CAlOiJbt,
HerjJeAUH, MUHU, OOfCcumbl.

De3BO.ll.Hali OKHCb aJlIOMHHHII AI 03 BC1'pe'laeTCIi B Bli.ll.e fCopYHoa, Ha-

3/fOafCa H .nparou,eHHbIX KaMHen - rOJIy60ro canrjJupa 11 KpaCHoro py6uHa.
no BHelliHeMY BH;lI.y aJIIOMIiHHA DceM XOpOlliO 3HaKOM no anlOMHHHeBblM

JlO>KKaM, KpY>KKaM, KaCTplOnliM H T. .n. YH TblnaJUoMHHHn - cepe6plicTo-
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6enblR MeTann lJYTL aaMeTHbllt C CHHeBaTLlM OTTeHKOM. nOBepXHOCTit amo.

MHHHH BCer./la HeCKonLKO TYCKnaH, TaK KaK OH 6b1CTpO nOKpLlBaeTCH Ha

BOS.llyxe CTeKnOBH./lHolt nJleHKolt OKHCH, npe./lOXpaHHJOU\elt ero OT ./lanLHelt.
wero OKHcneHHH.

AnJOMHHHIt npHHa./lnemHT K lJHcny nerKHX MeTannOB. Ero Y./lenbHLlIt Bec 2,1.
AnJOMHHHIt nerKO nnaBHTCH (oKono 660°); B pacnnaBneHHOM COCTOHHH"

Mano OKHcnHeTCH, TaK KaK OrB ./laHHOM cnYlJae nneHKa OKHCH npe./lOXpaHHeT
ero OT OKHCneHHH. npH 100- 150° H ./lame 6es HarpeBaHHH anJOMHHHfl

XOPOWO KyeTcH, npOKaTblBaeTCH B nHCTLI H BLlTHrHBaeTCH B npoBonoKY.
no XHMHlJeCKHM cBoReTBaM anJOMHHHIt npHHa./lne>KHT K aKTHBHLlM MeTan.

naM (CTp. 279) H TonbKO 6narO./lapH nneHKe OKHCH KameTCH Mano 3.KTHBHhlM
XHMHlJeCKH.

JIerKo nOKasaTb, lJTO ecnH Hapywumb qe/lbHocmb n/leHICU OKHCH, TO

amoMHHHIt 6blCTpO OICUC/l1U!mCR KHCnOpO./lOM BOaltyxa.

.D.nH :lToro anJOMHHHeBYJO nnaCTHHKY HnH npOBonOKY OlJHU\aJOT C nOBepx.

HOCTH norpymeHHeM B rOpHlJHIt paCTBOp e./lKOro HaTpa, paCTBOpHJOU\ero KaK

nneHKY, TaK H caMLlIt MeTann. 3aTeM, cnonOCHYB BO./lOIt, onYCKaJOT He Ha-

./lonro B paCTBOp a30THopTYTHoit conH Hg(N03)g, CHOua cnonaCKHBaJOT BO./lOU

H BblTHpaJOT Hacyxo.
AnJOMHHHIt BblTeCHHeT PTYTL H 06pasyeT cnnaB C PTYTLJO, KOTOpLlIt

nOKpLlBaeT nOBepxHOCTb anJOMHHHH. 6narO./lapH 3TOMY saU\HTHaH nneHKa

He 06pasyeT nnOTHoro nenbHoro cnOH, H anJOMHHHIt nOKpLlBaeTCH cepblM

HaneTOM OKHCH,KOTopaH Ha HaWHX rna3ax paCTeT Ha anJOMHHHH B BH.Lle

pLlxnoR Maccbl, OTBanHBaeTCH H CHODa HapacTaeT. r

Pmymb U ee coeaUHeHuR HBnHJOTCH onaCHblM RaOM a/lR a/llOMUHUe8blX

U3aeJwu, H HX Cne./lyeT 06eperaTb OT 3Toro H./la.

CnnaBLI anJOMHHHH MeHee CTOItKH no OTHoweHHIO K KOppOSHH, lJel.l

lJHCTblA anJOMHHHlt

2. COeJl.HHeHHR aJiIOMHHHR. OKHCL anJOMHHHH AI;.o3' rnliH03eM, KaK

Y>Ke CKasaHO, BCTpelJaeTCH B npHpO./le.
Bce paSHOBH.llHOCTH 6eSBO./lHOIt OKHCH anlOMHHHH OTnHlJalOTCH 60nbwolt

TBep./lOCTbIO. KopYH./l H Ham.!l3K HMelOT WHpOKoe npHMeHeHHe B KalJeCTBe

"a6pa3HBHblx MaTepHanoB" ./lnH 06pa6oTKH H TOlJKH TBep./lLlX MeTannOB

(B BH.lle 6PYCKOB, KpyrOB', KOHYCOB, Ham./lalJHOR 6YMarH), ./lnH wnHcpoBKH
TBep.llLlX KaMeHHblX nopo./l Ha rpaHHnbHblX 4Ja6pHKax H T. ./l.

KpHCTannHlJeCKaH OKHCb anlOMHHHH nonYlJaeTCH Tome HCKYCCTBeHHO-
n.1aBKoR BO./lHOR OKHCH anJOMHHHH (60KCHTa) C yrneM B 3,1eKTpHlJeCKOIt nelJH.

HCKYCCTBeHHblR KOPYH./l ./leWeBne If nYlJwe no KalJeCTBY eCTeCTBeHHoro,

KOTOpbIIt cpaBHHTenbHO Mano pacnpOCTpaHeH B npHpO./le. I1CKYCCTBeHHbllt
KOPYH./l HOCHT TeXHHlJeCKHe HaSBaHHH: anYH./lYM, anOKCHT, a6pa3HT H T. J!,.

A6pa3HBHble MaTepHanbl B HaCTOHU\ee BpeMH HMeIOT ropas./lO 60nbwee

3HatJeHHe, tJeM B cpaBHHTenbHO He./laBHee BpeMH, TaK KaK 6e3 HHX HeB03-

MomHa 06pa60TKa HOBeRwHx TBep./lblX CnnaBOB.

rH.1I.paT OKHCH anlOMHHHH AI(OH)3 nonytJaerCH npH peaKI(HIJ 06MeHa

co.1elt anJOMHHHH C e./lKHMH U\enOlJaMH.

. Onblm 1. BosbMHTe B np06npKY HeMHoro pacTBopa cepHOanlOMHHIIe.
BOlt conH H nplfnHBaltTe K HeMY nOHeMHory paCTBOp e.llKOrO naTpa. nOJIY.
lJaeTCH 6enbllt KOJlnOH./lHbllt OCa./lOK AI(OH)a:

AIg(SOt)a + 6NaOH= 2Al(OH)3 + 3NagSO,.
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npH )1anbHeftllleM npHOaBneHHH e.ll.KOrO HaTpa STOT OCJ.I)10K HeO>KH)1aHHO

Va'lIlHaeT paCTBOpHTbCH H, HaKOHeLt, COBceM HC'Ie3aeT. .

PaCTBOpeHHe rH.II.paTa OKHCH anlOMHHHH B e.ll.KHX rneJIO'laX - C08epmeHHO
H080e .ll.nH HaC HBJIeHHe. OHO 06'bHCHHeTCH TeM, '1TO rH)1paT OKHCH aJIIOMH-

IIHH, HBnHHCb OCHOBaHHeM, B TO >Ke BpeMH MO>KeT HrpaTb H ponb KHcnOTbi.

npH peaKLtHH Me>K.II.Y rll.ll.paTOM OKHCH anlOMHHHH H e.ll.KHM HaTpOM nony-
'IaeTCH COe)1HHeHHe, B KOTOpOM anlOMHHHIt OKa3b1BaeTCH B KHcnOTHOMpCTaTKe.

fHltpaT OKHCH anlOMHHHII AI(OH)3MbI MO>KeM C'IHTaTb H OCH08aHUeM H

a.4IOMUHUe801i 1&UC/lomou. B nOCne.ll.HeM cnY'Iae Y.II.06Hee 6Y.II.eT nHCaTb erO

Cj10pMyny TaK, KaK Mbi npHBblKnH nHCaTb .popMynbl KHCJIOT- H3AI03' Tor.ll.a
peaKLtHIO Me>K.II.Y rH.II.paTOM OKHCH anlOMHHHH H e.ll.KHM HaTpOM MO>KHO 6Y.ll.eT
H306pa3HTb TaK:

H.AI03 + 3NaOH= Na3AI03 + 3H:aO.

nonY'leHHoe BerneCTBO Na.AIO. HBnHeTCII COnblO aJIIOMHHHeBolt KHCnOTbi.

COnH anlOMHHHeBolt KHcnOTbi HOCRT 06b1'1HO Ha3BaHHe- a/lIOMUHambl.

fH.II.paT OKHCH anlOMHHHII nerKO TeplleT MOJIeKynbl BO.ll.bI, 06pa3YR "MeTa-

anlOMHHHeBYIO KHcnOTY":

H.AIO. = HAIO:a + H:aO.

AnlOMHHaTbi B 60nblllHHCTBe CnY'laeB HBnHIOTCH COnRMH Enolt KHCnOTbl.

TaKoit aJllOMHHaT nonY'laeTCR npH paCTBopeHHH anlOMHHHII B e.ll.Koit rnenO'lH:

2NaOH + 2H:a0 + 2AI = 2NaAIO:a + 3H:a.

Ehoit peaKLtHeit HHor.ll.a nonb3YlOTCII .ll.J1R nOJlY'leHHII BO.ll.OpO.ll.a.

. Onwm 2. OOJleltTe B npooHpKe KYCO'lKH HJIH nopOlliOK aJIIOMI1HHR

paCTBOpOM e.ll.KOrO HaTpa H Ha6J1IO.II.a1tTe Bbl.ll.eJIeHHe BO.ll.OpO.ll.a. .

KpoMe aJIIOMHHHII, TaKoit >Ke )1BoitcTBeHHblit xapaKTep HMelOT H HeKOTO-

pble .ll.pyme rH.II.paTbl OKHCJIOB MeT3JIJIOB, KaK Zn(OH):a, Pb(OH):a' Cr(OH)3'
nO.ll.06Hble rH.II.paTbi OKHCJIOB MeTaJIJIOB HOCHT Ha3BaHHe- aMcpoTepHble rH-

.ll.paTbI OKHCJIOB.

C COJIHMH aJIIOMHHHII KaK MeTaJIJIa Mbi HeO.ll.HOKpaTHO BCTpe'laJIHCb paHbllle
H 3.11.eCb HX paCCMaTpHBaTb He 6Y.ll.eM.

3. BbIDnaBKa aJ1IOMHHHH. AJIIOMHHHIt .ll.06blBaeTclI 3JIeKTpOJIH30M 01&UCU

a/lIOMUHUR, nOJIY'laeMOit B '1HCTOM BH.II.e H3 60KCHTOB.
TaK KaK '1HCTall OKHCb aJIIOMHHHII KpaitHe TyrOnJIaBKa, TO .ll.JIII 3JIeKTpO-

JlHTH'IeCKOrO nOJIY'leHHII aJIIOMHHHII OKHCb aJIIOMHHHII paCTBoplllOT B pac-
nJIaBJIeHHOM MHHepaJIe 1&pllO/lUme.

KPHOJIHT-3TO CJIO>KHaH COJIb, COe.ll.HHeHHe O.ll.HOi:t MOJIeKYJIbI .pTopHCToro
a.1JIOMHHHII C TpeMH MOJIeKYJIaMH .pTopHCToro HaTplIlI: A1F3.3NaF.

PeaKLtHIO npOH3B0)1HT B 3JIeKTpH'IeCKoit BaHHe, KOTopall YCTpaHBaeTCH
.ll.OBOJIbHO npOCTO (pHC. 234 - pa3pe3). }J{eJIe3Hblit IIUJ,HK BblJIO>KeH BHYTPH

orueynopHblM KHpnH'IOM (TenJIOBaH H30JIHLtHH) H 3aTeM nJIOTHbIM npecco-
BaHHblM yrJIeM, B KOTOpbIit 3aJIO>KeHa Me.ll.Hall nJIaCTHHa, COe.ll.liHHeMall C OTPH-

LlaTenbHblM nOJIIOCOM .ll.HHaMOMaIllHHbI (KaTO.ll.HaH lllHHa).
B BaHHY norpY>KeH pH.II. TOJICTbIX npH3M H3 nJIOTHOrO yrJIH, HaCa>KeHHbIX

IIa )Kene3HbIe CTep>KHIi, KOTopbIe YKpenJIeHbI Ha ropH30HTaJIbHoit nepeKna-
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.llHHe, COe.llHHeHHoJi C 001l0ml1TellbHblM TlOJHOCOM .llHHaMOMaWHHIif (aHO.llHaSl
WHHa).

BaHHY 3arpY>KalOT KpHOllHTOM H nponYCKalOT 9JIeKTpH'IeCKHf;1 TOK. OT

9JI KTpH'IecKoro TOKa KpHOllHT HarpeBaeTCSI H nJIaBHTCH. nOCJIe TOro K3K

l<pHO.'IHT paCnJIaBHJICH, .llOoaBlIHIOT OKHCb alllOMHHHSI (rllHH03eM), KOTopaH
B KpnOllHTe paCTBOpSleTCSI H nOJ1 BlIHHHHeM TOKa pa3JIaraeTCSI Ha 9J1eMeHTbI:

2Al,Oa= 4Al + 30,.
Ha .llHe Bbl.lleJJSleTCSI MeTaJlJIH'IeCKHA anIOMHHHA, KOTOpblf;1 BbI'IepnblBaercH

>KeJle3HOA JlO>KKoA. Ha yroJlbHblx 9J1eKTpO.llaX BbI.lleJlHeTCSI KHCJIOpO.a. KHCJlo-

pO.ll, COe.llHHHHCb C yrJlepO.llOM 9J1eKTpO.llOB, oopa3yeT OKHCb yrnepo.aa CO,

KOTopaH Bbl.lleJlHeTCSI npHMo Ha B03.llYX H cropaeT.

Tennodoif
lIJDAHl/lIR

+(.IIHodHOfr

IUUHaj

KopKa 3acmb/6w.
3neKmponuma

- .JneKmponum
YeORtJHOR

Ha6uOlfO -(/(amoiJHoR
IUUHa!

PHC. 234. BanHa ltJlH Dbln.1aSKH aJlIOMHIIHIl.

4. npHMeHeHHH aJiIOMHHHR. AJlIOMHHHeBOA npOMblWJleHHOCTH B COBeT 

CKOM COI03e Y.llenSleTCSI Oonbwoe BHH'MIHlHe, nOTOMY 'ITO aJIIOMHHHA

HaXO:IJ;fU ce6e TaKoe rpOMa.lUlOe npHMeHeHlfe, KaK, nomaJl.yR, ItH O.llKH H3

llBeTHblX MeTaJIJIOB, npH'IeM npHMeHeHHe aJIlOMHHHSI Ha:CTOJl'bKO OblCTpG
paCTeT, 'ITO OH MO>KeT OblTb Ha3BaH MeTaJIlIOM 0Y.llyw.ero. Tpy.llHO, 1a H e.llB3

.111>1 HY>KHO, nepe'lHCJIHTb Bce, 'ITO .llenalOT H3 aJIIOMItHHSI, .llOCTaTO'lHO ocra 

HOBHTbCH Ha OCHOBHOM, 'ITOObi KMeTb B03MO>KHOCTb no CnpaBe.llJIHBOCTH ou.e 

HHT pOJIb9Toro MeT3JIlIa Hero 3Ha'leHHe B X03S1AcTBe CTpaHbI.
AJIIOMHHHA npHMeHSleTCH npe>K,lJ.e Bcero B TpaHcnopTe KIlK JlerKHA Mer3JIlI.

C3MOneTJ.I H .llHpH>Ka6JIH .lleJIaIOTCH H3 CnJlaBOB aJIIOMKHHSI. ABTOMQ6HJIH

H rpY30BHKH H3 aJllOMIfHHH nonY'lalOTCH DoJIee JIerKHMK H oonee rpY3G-

nO.ll"beMHbIMH. TpaMBaH 3a rpaHHlleA KHOr.lla lleJIHKOM .lle.'W.IOT H3 aJIIOMHHHH,
'IeM .llOCTlJraeTCSI OOJIbWaR npO'lHOCTb, JIerKOCTb K H3Hw.eCTBO.

B CWA .lIenalOT H3 aJIIOMHHHSI MeOeJlb- CTOJ1b1, CTYJlbH, wKaq,bI H T. .IJ..,

HCnOJIb3YlOT 3JIIOMHHHf;1 npH nocTpoAKe .llOMOIl- H3 KPI>IWH. CBO.Ltbl, K3PHH3b1,

nO.llOKOHHHKH, OKOHHble paMbI, .llBepH, npHTOJlOKH, pewel'KK. 113 aJrIOMHHHH

)1eJI3IOTCSI M3'1Tbl, nOJl"beMHble KpaHbI, oaKH .llJISI Heq,TU H KepOCHH3, .lIJlH

pa3JIH'IHblX paCTBopOB H >KH.llKOCTeD, HaupHMep,. YKCYCHoA KHCJlOTbi. AJIIO 

MUHHA npHMeHHeTCSI BMeCTO Me.a,H .llJ1H 9JIeKTpH'IeCKHX "pORO.llOB; ECTb H ellle

ueJlbiD pB.I1 npHMeHeHHA aJUOMHHHH: .llJIH XHMH'IeCKof;1 aunapaTYpbI,. .a,JISI )10-

MaJ.UHea YTB3PH, BnJ10Tb .1\0 l1eneJlbHIU , q,mUI<eK, RaMn H T. .Lt.
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npn BbiCOKOA TeMnepaType aJIIOMHRHR IlMBeTCSI CllAI>HbUt. 80ccmaH08U 

me.lleM. OR MO>KeT OTHUMaTb KHCJlOpO.l1 OT OKHCJlOB MeTaJlJlOB. HanpHMep,
eCJlH CMeCb nopOWKa aJllOMHHHSI C H3MeJlb'leHRO!.t OKHCblO '1K,eJle3a OqeHb

CHJlbHO Harpen B O.l1HOM MeCTe, TO B CMeCH HaqHHaeTCSI 3K30TepMH'IeCKaSi
peaKu.HSI, pacnpOCTpaHSIlOlLI.aSlCSI no BceR Macce, KOTopaSi CHJlbHO paCKa-
JlHeTC!J. TeMnepaTypa nO.!1HHMaeTCH Bblwe 3000°:

FeiOa + 2Al= AliOs + 2Fe + 185 fCICa.ll.

06pa3YIOlLI.HeCH Fe H AliDa nOJlY'IaIOTCSI B paCnnaBJIeHHOM COCTOIIHHH.

3THM cnoc060M nonyqaeTCH OqeHb '1UCTOe, He CO.!1ep>KalLl.ee yrnepo)),a

)Ke,1e30,_

CMeCblO nopOWKOB anlOMUHUSI U OKHCH >KeJle33 , H3BeCTHoA B npOU3BO.l1-
croe 1I0.ll. Ha3BaHHeM mep.MUma, nOJlb3YKJl'CSI .lLII1J coapHBaHI4R >Kene3a. OCO-

oeHHO 60JlbWOe npHMeHeHHe HMeeT TepMHT npH CBapHBaHHH TpaMBaltHhix

penbCOB, npH nOqHHKax CJIOMaHHblX qacTeA MaWHH H T. n. He pa36HpaR
MaWUHbI, nOJlOMaHHOe MeCTO Ol<py-
)KalOr Kop06KOli H3 orHeynopHon
rnUHhI. B KOp06KY 33reM BnHBalOT

H3 THrnR nOJlyqeHHOe npH nOMOlLl.H

repMHTa pacnnaBneHHoe >Kene30.

Dnaro.!1apll OqeHb BbiCOKOA TeMne-

paType pacnnaBneHHoro 1Kene3a OHO
CnnaBJUIeTCR c nO'lHHReMblMH qa-

CTIIMH, COe.!1HHRIl HX B O.!1HO u.eJloe

(pHC. 235). no OCTblBaHUH OCTaeTCSI Puc. 235.

TOJlbKO Y.!1anHTb JlUWHee )KeJleao.

TepMUT UMeeT npUMeHeHHe B

BoeHlIOM .!1eJle .IlJUI 3a>KHraTeJlbHblX

CHapSl.!l.OB. OpeUMYlLl.eCTBO repMHTa

nepe.!1 .pOC.pOpOM (CTp. 207) 3a-

KJllOqaeTCSI B TOM, '1TO repMUT npO>KHraeT >Kene3Hble KpblWH H Bbl3b1Baer

nO>Kapbl raM, r.!1e .pOCcpOp H .l1pyrue BelLl.eCTBa OKa3b1BaIOTCSI He.l1eAcrwt-

TeJlbHblMU.

OOMUMO MeTaJIJlH'IeCKOrO aJllOMUHHSI, O'leHb wupOKoe pacnpOCTpaHeHl.fe
IIMelOT cnnaBbI aJIlOMUHHSI C .l1pyruMH MeTaJIJlaMH.

ECJlU npHHSlTb BO BHuMaHHe, '1TO B CCCP UMeeTCSI .!1nR nOJlY'leHHSI anlO-

MIIHHSI CblpbeBaR 6a3a- THXBHHCKHe(B JIeHHHrpa.!1CKOA oon.), ypaJlbcKHe
H YKpaHHCKHe 60KCHTbl, - TO .!1enalOTCR RCHblMH Te rpOMa.!1Hble nepcneK-

TliBbl, KOTopble HMeeT anlOMHHHeB311 npOMblIllJIeHHOCTb CCCP. B pR.!1e npOH3-
BO.!1CTB aJIIOMHHHA .!10JI>KeH BblTeCHHTb .!1pyrHe MeTanJlbl, 60nee .!10porue U

60nee pe.!1KHe.

CBapl(a repMIfTOM (cxeMarH'Ie-
CKHH pa3pe3).

TepliRToH aanOJIRlleftll THfeJIb. nOc.le peaKl1nR
paCnJla""'eHROe lIIe_o (3fe)cTeKaeT B' IjIOPMYi OKPY-
IIUU01l1YlO caapllBaeu.ylO 'I&CTb. IllJlaK (IU) CTeKaeT

R CTOpoRY.

C 1932 r'l'a60TaeT aJlIOMHHHeBblH aaBOlt HMeHH T. K H P 0 naB 3BaHKe, UOJI

JleHHHrpaltOM; HCUOllb3YlOUJ.HH 311eprHld Bo.1XOBr3ca. B 1933 r. uyw.eH rpOMaltllblH
aJlIOMHHHeBblH KOMI5HHaT, TaKlKe HMellH T. K H P 0 B a, UpH 1J,Heupor3ce. nOCTpoeH
H pa60TaeT MOUJ.HblH aaBOlt Ha CpeltlleM Ypalle.

no npOH3BOltCTBY anlOMHHHII CCCP C 1936 r. Bblwell Ha 2-e MeCTO n Enpoue,
lIa 3-e B MHpe.

OpOH3B0.l1CTBO anlOMHHHIl H u.enblA pH.!1 .!1pyrHx XHMHqeCKHX npOU3BO.D.CTB,

Tpe6YlOlLI.Hx 3J1eKTpH'leCKOA 3HeprUH, TeCHO CBR3aHbI C pa3BHTHeM 3J1eKTpH 
.plfKa HHCCCP. 3neKrpH.pHKau.UH CTpaHbI npH.ll3Ban oc060 Ba)f{HOe 3Hi!'IeHHe
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B. H. n e H H H, I\OTOpLift CBOn .nOKna.n 113 VIII C'be3.ne COBeTOB B 1920 r.

3aKOH'IHJI CJlOBaMH: " . . .ecnH POCCHH nOKpoeTCH rYCTolt ceTblO 3neKTpHIJeCKHX
cTaHUHIt H MOlllHblX TeXHHlJeCKHX 060PY.11oBaHHIt, TO Halle KOMMYHHCTHlJe-

cKoe X03HltcTBeHHoe CTpOHTenbCTBO CTaHeT 06P33UOM .nnH rpH.11yw.elt COUHa-

nHCTH'IeCKolt EBponbl " A3HH".

XXIV. XPOM " MAPrAnEU.

XpOM Cr H MapraHeu Mn H3X0.11nTCH B Cepe.11HHe nepBoro 60nblloro ne-

pHO.11a T36J1HUbi MeH.11eneeB3, pH.110M C 3neMeHTaMH VIII rpynnbl Fe, Co, Ni.

no clloelt BblClleA BaneHTHOCTH XpOM H MapraHeu OKa3b1BaIOTCR B VI H VII

I'pynnax, B KOTOpblX COCpe.110TOIJeHbI THnHIJHble HeMeT3nJlbl. XpOM " MapraHeu
BXO.11HT BMeCTe C .npyrHMH 60.'Iee pe.11KHMH MeTann3MH B COCTaB MeTannHlJeCKHX

nO.11rpynn VI H VII rpynn.
nOnOmeHHeM xpOMa H MapraHua B nepHO.11HlJeCKolt CHCTeMe 06'bRCHHeTcn

cna60CTb HX OCHOBHblX CBOItCTB B HH3llHX OKHCJlaX H cnoc06HoCTb A3B3Tb
BblCllHe OKHcnbl, HBJlHlOlllHeCH aHrHltpH.11aMH.

1. XpOM - 6eJlbllt, C HpKHM MeT3nJIH'IeCKHM 6neCKOM MeTanJl, OlJeHb

TBep.11b11t (CTp. 272) H TyronJlaBKHIt (T. nn. OKono 1520
C

). npHl\Ie-
HHeTCH KaK BamHaR COCT3BHaH lJaCTb MHorHX cnnaBOB - XpOMOBOA H

XpOMOHHKKeJleBolt TBep.11b1x cT3nelt, Hepm3BelOlllHx cTaneA (CTp. 275) H T. n.

XpOM npH06peJl sa nOCne.11Hee BpeMR 60nblloe SHalJeHHe B KalJeCTBe

MeTanna OAIl nOKpblmull opyzux .MemaAA08 9neKTpOJlHTH'IeCKHM cnoc060M

" BO MHOrHX npOH3B0.11CTBaX, HanpHMep, B aBToM06linbHoM .11eJle, nOIJT" BbI-

TeCHHn 06b1'1HO np"MeHRBllHAcH HHKKeJlb. B CiliA Tenepb XPOMHPYIOT UeJIble

napOBbIe KOTJlbI. npeHMYllleCTBa xpOMa - ero TBep.110CTb HerO CTOItKOCTb

no OTHOlleHHIO K KOppOSHH, 6J1aro.11apH lJeMY 6J1eCTRlllaR nOBepXHOCTb XPOMH-

pOBaHHoro H3.11enliH He uapanaeTCH " He TYCKHeeT. XpOMOM nOl<pblBalOT
HHCTpYMeHTbl, TpYUI,HeCR lJaCTH MallHH " npH60pOB, H3MepHTenbHbie npH-

60pbl, 'IaCbI H T. n.

3neKTpOnHTHIJeCKOe OCam.11ellHe xpOMa .110Jll'0 He .11aBanOCb; TOJlbKO lie-

.11aBHO HaYIJHJlHCb .neJl3Tb npOIJHble nOKpblTHR XpOMOM.

XpOM BCTpelJaeTCH B npHpO.11e B BH.11e XpOMHCToro meJleSHHKa Fe(Cr09) '
Mano pacnpOCTpaHeHHoro, HO BCTpelJalOlllerOCH B BH.11e SHalJHTeJlbHblX sa.'Iemelt.

CaMble MOlIJ,HbIe B MHpe 3anemH XpOMHCToro mene3HHK3 H3X0.11HTCH H3 Ypane;
CCCP Bna.11eeT 65

%
MHpOBblX 3anaCOB xpoMa.

4HCTbIA XpOM MomHO nonY'lHTb BOCCTaHOBneHHeM OKHCH XpOM3 3nIOMHHHeM,

KaK " mene30:

CriOa + 2AI = AliOa + 2Cr.

B npoH3Bo.nCTBe XpOM nonYlJalOT B 9neKTpH'IeCKHX nelJax BOCCTaHOBne-
HHeM OI<HCH xpOMa HnH XpoMHcToro mene3HHK3 yrneM.

TIpH BOCCTaHOBneHHH XpoMHcToro mene3HRKa B 9neKTpHIJeCKHX ne'lax HnH

B .110MeHHbiX nelJax nOJlYlJaeTCH CnJlaB XpOM3 C mene30M - ifJeppoxpO.M:

Fe(CrOi)i+ 4C = Fe + 2Cr + 4CO.

<J>eppoxpoM 06bl'lHO co.nepmHT OKono 60% xpoMa H cnymllT KaK .no-

6aBKa (npHca.nKa) K CTanH npH nonYlJeHHH XpOMHCTbIX CTaJlei1.

XpOM .naeT O.nHH OCH081Wii. OKHCeJl CrO - 3aKHCb xpoMa, O.nHH a.Mlfio-
mepHblii. OKHCeJl - OKHCb xpoMa Cr20a "O.nHH KucAomHblii. OKHcen - XpOMOBbilt
aHrHApHA CrOa, aHanOrHlJHbl1t cepHOMY aHfH.npH.ny SOa'
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COJIH S.1KHCH XpOMa lIeYCTOl1<lHBbI If nefKO OKHCJIHIOTCII B conH OKHCH.

COJIH OKHCH "pOM3
- Cr'j(SOt)s, KCr(SOt)... 12H'lO (XpOMOBbie KBaCD.bI)-

SeJleHOfO IIJlH ctmOJleTOBOfO D.BeT3. 3TH COJIH fHltpOJlH3YIOTCil BO.ll.OIt H yoo-

Tpe6J1!1IOTCIl B Ka'IeCTBe npOTpaB (CTp. 250), 3 TaK1Ke B K01KeBeHHOM npOH3-
BO.ll.CTBe .ll.J1I1 Bblpa60TKH "XpOMOBOA" K01KH.

npH .ll.eltcTBHH C.1l.KIIX meJloLJefi Ha COJIH OKHCH xpoMa nOJlYLJaeTCIl rH.II.-

paT OKHcr1 xpOMa Cr(OH)J'

. Onblm 1. npHJlHBaltTe K HeOOJlblIIoMY KOJlHLJeCTBY cepHoxpoMOBOA
COJIH nOllcMllory e.ll.KHA HaTp H Ha6J1IO.II.aitTe oopa30BaHHe OCa.ll.Ka rH.lI.paTa
OKHCH xpOMa H pacTBopeHHe efO B Hs6b1TKe meJlOLJH. .

rU..lpaT 0l\HCr1 xpOMa HBJlHeTCH TaKHM 1Ke a.MrpomepHbl.M fH.lI.paTOM, KaK

H fII.lI.paT OKIICH aJlIOMHHHH. TepHSI BO.ll.Y, OH .lI.aeT fU.II.paT HCrO.. -xpo-
.MucmylO Kuc/tomy. COJIH 3TOA KHCJlOTbi -xp0.Mum61- oOJlYLJalOTCSI npli
paCTBopeHHH fH.II.paTa OKHCH xpOMa B meJlOLJax:

HCrOlj +NaOH= NaCrO.. + HijO.

CO.'1LIO 3TOR KHCJlOTbi HBJlHeTCSI H npHpO.ll.HOe coe.ll.HHeHHe xpOMa - xpo.
.Mum JlCeJle3a, HJlH XpOJtUCmblU :JICe/le3HRK, Fe(CrO..)'j'

C KHCJlOTaMH rH.lI.paT OKHCH xpOMa .l1.aeT COJlH, f.ll.e XpOM HBJllleTCSI Me-

TaJJJlOM:

Cr(OH)s + 3HCI = CrCI. + 3H'jO.

npOKaJlHBarmeM fH.lI.paTa OKHCH xpoMa nOJlYLJaeTCIl OKHCb XpOM3 Cr..Os
SeJleHOfO LlBeTa.

3aJ1aQa. ECJlH HMceTCR ltBYXpOMOBoaMMOHHeBaR COJlb (NHt)tCrJ07, HarpeltTe
HeCKOJlbKO KpHCTaJlJlHKOB ee B npo6HpKe. Oua paaJlaraeTCIl C BblJI,eJleHHeM ra30B

H o6pa30BaHHeM OKHCH xpOMa. 06paTHTe BHHMaHHe Ha OTCYTCTBHe aanaJ:a Y BbiltC-
J/JJlOllI.HXC!I ra30B H, HCJ:OltR H3 9Toro, COCTaBbTe paBeHCTBO peaKI{HH.

OKHCb xpoMa npHMeHHeTcSI KaK 3eJleHaSl KpacK3.

XpOJt08btU al;zui)pui) - KpHCT3JIJlH'IeCKOe BelLleCTBO TeMHOMaJlHHOBOro

Il.BeT3.

EMY cooTBeTCTBYIOT .ll.Be KHCJlOTbi - XpOMOB811 HljCrOi H .ll.BYXPOMOB311
H'jCri°'1 :

H,CrOi
= CrOs + HijO

H2Cr'j07 = 2CrOs + H'jO.

I13BecTeH LleJIblli PRi) cOlleu 3THX KHCJlOT: XpOMOBbie COJIH, HJlH XpO.Matnbl,
KaK XpOMOBOKa.'1HeBaH COJlb K\lCrOt H .lI.BYXpOMOBbie conH, HJlH 6UXpO.Mambl,
KaK .ll.BYXPOMOBOKaJllleBaH COJlb K'jCr'j07'

nOCJle.ll.HHIl COJlb nOJlY'I3eTCH .lI.eltcTBHeM H3 xpOMaT KaJlfIll cepHolt KHC-

nOToA:

2K,CrOi + HljSOt = K2SOi + KljCrljO'J + H'jO.

06e YKa33HHble COJIH paCTBopHMbI B BO.ll.e. HepaCTBOpHMblMH xpOMaTaMH
SlBJI!lIOTCH COJIH Ba H Pb.

. On61m 2. npHneltTe K pacTBopaM COJleA oapHIl H CBHH[J.3 oOHeMHory
pacTBopa xpOMaT3 KanHIl. .
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nOJlY'IaeTCH )l(eJiUlit OCaD.OK xpOMaTa 6apHH BaCrOI.
- COJHI COOTBCT.

CTBYIOUJ.eit XpOMOBOit KHCJlOTe HjjCrOI.:

BaC]\I + K\lCr01. = BaCrOI. +2KCI.

EHxpOMaT KaJlHH K\lCr\lO, HOCHT Ha3BaHHe XP0/,lnUIC li npliMeHHeTCSI D.JI!I

npHrOTOBJleHHH ICpacoIC.

XpOMnHK npHMCH!leTCH TaK)I(e D.11H OKIIC,leHHH, TaK KaK npH B33HMOD.efi.

CTBHli ero C cepllolt KHCJlOTOit BblD.c.1ReTCH CB060D.HbIJ:l XpOMOBbIJ:I aHfHD.pH.LJ:,
HBJlIlIOUJ.HitCH CHJlbHbl,M OKHCJlHTeJleM:

K\lCrIlO, + HIIS01. = K\lS01. + 2CrOa + Hila'
ECJlH KanHYTb cnHpT lIa cyxoit XpOMOBbIJ:I aHrHD.pHJI, TO cnHpT 6J1aro.

D.apH 6b1CTPOMY OKHCJleHHIO 3aropaeTCH. XpOMOBblJ:I allrH.llpR,l{ npH 9TOM

npeBpaUJ.aeTCI1 B OKHCb xpOMa:

2Cr03
= CrllOa + 30.

8 OpraHH'ICCKol! XHMUH ltllR OKHCJlCIIHIl 06h1KIIOBCHII0 no,1bsYIOTCIl "XpOMooOtt
CMCCblO" - CMCCblO ltBYXPOMOOOK8.1HeBol! COJIH KjlCrjl07 C cepHoi1 KHCIIOTOii.

. On61m 3. K KpenKOMY paCTOOpy KjlCr,07 npu6aoloTe ueMHoro pa36aBilelIHoii
cepHoA KHC.lOTbI, lJeMHOrO cnHpTa C2H.O H HarpeATe. l{aeT paCTBopa ltCJl8CTCli

sellCllhlM, H BMeCTO 3anaxa Cn"pTa Bbi 'IYBCTByeTe yltYWIIHBblA sanax Bew.CCToa,

nOIlY'Ia ILlerocli,npH OKHClleHHH CIIHpT3
- aJIbltCrHlta C,HtO. .

.l!.B8 aTOMa BOltOpOlta cnHpTa OKHCJlIlIOTCIl B BOlty, H nOJlY'IaeTCH allb,nerlU:

C:HoO + 0 = C1HtO + H20.

n03ellCHCIIHC paCTBopa 3aallCHT OT 06pa30a811HII COllH OKHCH xpOMa
- Cr,(SOth.

npOHCJWltllT CJleltYlOll(He peaKUHH:

K:Cr107 + H2S04
= K1S04 + 2CrOa + H.O

2CrO. = CrIO. +30
3C,H.0 + 30 = 3C:HtO + 3HjlO

Cr20a + 3HjlSOt = Cr2(S04h + 3H,O.

TaKHM 06pa30M o,nHOBpeMeHHO C OKHCJleHHCM CIIHpT8 H,nCT BOCCTaHOB. CHue

XpoMoBoro aHrIlltpHlta ltO OKHCH xpoMa, KOTopall 3aTC1\! 06pa3ycT C H30hlTKOM cepHoit
KHCJlOTbI COJllo.

XpOMOBOA CMeclolO MomHo,OKHcnllTb He TOJlloKO CRRPT, HO H LlCJlblA pll,n .IIpyrHx
OpraIlH'IeCKHX H HcOpraHH'IeCKHX Bew.eCTB. I1pH nOMow.H .IlBYXPoMoBoKamleBoA CO.1M

MOJKIIO, nanpHMcp, OKHC. HTb CO.1I1HYIO KHCIIOTY. npH 9TOM BOltOpO,n OKHC.tIlCTCIl
B BOllY, x.tOP me BblltCnllCTCII B Cn060JlIIOM nU.Ile.

. .

. On61m 4. B03bMHTC, B npo6HpKY HeMHoro nopowKa J{nyxp01\!OBoKa.mcnoi1:
COJlH, npHJlelhe HeCKO. loKOKanCllb KpenKoA CO.1I1HOA KHCIIOTbl H HarpcATe. 06panITe
BHHMaHMe Ha 3anax BblD.eJlIlIOw.erOCIl ra3a. 3TO - x.tOp.

CeA'Iac mc, KaK TOllbKO Ha'llieTCII BblltCJlellHe xllopa, Ha.1eiiTe B np06upKY BO.1br,
'1T06b1 npeKpaTHTb peaKUHIO.

OKHc,1eIlHe COJllllloii KHCJlOThi ltBYXPOMOBOK1\.meBoii COJlblO cOnpOBO)l{D.aeTCII

06pa30nauueM COIIH OKHCH xpOMa, X.1QpHOrO xpoMa H XllopUCToro KaIlHII.

CocTaobTe caMOCTOIITeJlblIO paBeHCTBO peaKLluu.
.

.

2. MapraHel.(- TBepD.blJ:l cepoBaTo-6eJloro LlBeTa xpynKliA MeTaJl.If, Ha

BHD. nOXO)l(HJ:I lIa '1yrYH; Ha B03.i1.yxe JlerKO nOKpblBaeTC!l OTJlHBalOlllelt pa3-
JlH'IHbIMH LlBeTaMH n/le1tICOU OICUCU, npe.LlOXpaH!lIOUJ.eJ:l ero OT OKHCJlE'IUI!I.

no CBOHM XHMH'IeCKHM cBoAcTBaM MapraHeLl O'leHb noxoJIC Ha JlCe/le30.

JIemo Bbl.lleJJ!leT BO.ll.OpO.ll. H3 KHCJlOT, o6pa3YH COJIH KaK .lI.BYBa.'!eHTHLllt
MeTaJl.'! :

Mn + H
2SO. -.:.. MnS01. + H .



MapraHeu B 'IHCTOM BH.ne He npHMeHReTCII, HO RBJlReTCR O'leBb Ba>KHOH

cocTaBHolt 'IaCTblO pa3J1H'IHbIX cne ua/ZbHblXcopmOB cma/Zu (CM. HH>Ke).
MapraHeu BCTpe'laeTCR B npHpOlte B BH.ne MHHepaJI3 nupO/Z103uma, npe.n-

CT3BJlHIOIl\erO c06010 3H3KOMYIO HaM .nBYOKHCb M3praHua MnO .
Ha K3BKa3e OIWJlO KYT3HC3 (YH3TYPbl), 3 T3K>Ke H3 YKp3HHe OJlH3

HHKononR (CM. K3PTY) HMelOTCR 60r3Tbie 33ne>KH nHpbJlI03HT3, KOTOpbIIt
HCnOJlb3yeTcR Y Hac H 9KcnopTHpyeTcR 3a rp3HHUY.

YHCTbl1t M3pr3Heu MO>KeT 6bITb nonY'IeH BOCCT3HOBneHlieM OKHC.1J3 Map-

r3HU3 Mn30, anIOMHHHeM, HO B npOH3Bo.nCTBe 'IHCTbllt M3pr3Heu He Tpe-

6yeTcR, Hero nonY'IalOT B BH.ne (jJeppOM3praHU3, T. e. cnn3Ba M3praHU3
C >Kene30M (70-80°/0 Mn) B .nOMeHHbIX ne'lax.

Mapr3Heu .naeT pH.n OKHCJIOB, r.ne OH HMeeT pa3nH'IHYIO B3neHTHOCTb.

HH3wHe OKHcnbl MapraHU3 33KHCb MnO H OKHCb Mn 03- OCHOBHble OlCUCllbl,

OCT3nbHble - aHzuiJpuiJbl lCuc/Zom.

.lJ.BYOKHCb MapraHua MnO , r.ne MapraHeu 'IeTblpeXB3neHTeH, HBnReTCR

3HrH.npH.nOM; eMY cOOTBeTCTByeT Mapr3HUOBaTHCTaR KHCJlOT3 H MnOa'.nJlH

KOTOpOIt H3BeCTHbl conH, K3K, HanpHMep, CaMn03.

C .nBYOKHCblO MapraHU3 MbI BCTp 'IaJlHCbnpH nOJlY'IeHHli xnopa H3 COJlH-

HOlt KHcnOTbI H npH nonY'IeHHH KHCJlOpo.na (K3K C KaTanH33TopOM).

,[{BYOKHCb Mapr3Hlta CIIYIKHT ltenOJlllpH33TOpOM B 9i1eMelITax JIeKllalllIle (Hanpil-
uep B 6aTapeitKax ltllil KapMaUHblX cpoHapcit).Ha yrollbHoM aHOlte 3neMeHTa IIPH
ero pa60Tc BbllteJllleTCIl BOltOpO.lI, KOTOpblit 3ltcop6HPYCTCil yr,1eM H ltaeT 06patHYlO
!JlleKTpO.lIBHIKYmylO CHJlY, HIIH, K3K rOBopllT, 911eKTpOlt nOARpu3yemCR. ,[{BYOKHCb
M3pralIlt3, KOTOpoA oKpymalOT yrOJlb, O/(UCARem 80iJOPOiJ B MOMeHT BbllteJlCJIll1i

D DOlty H 9lHM ltenOJlllpll3yeT  JleKTpOlt.
OCTaHOBHMCR ell\e H3 BCTpe'laBWenCR H3M MHOrO p33 MapraHUOBOKanHe-

BOlt conH KMnO,. an conb COOTBeTCTByeT MapzaH oBouICuc/Zome HMnO"
H3BecTHoit TonbKO B BO.nHOM paCTBope. AHrH.npH.n :lTOIt KliC,10TbI, BbICWHA

OKHCeJl MapraHua MniO" MO>KeT 6blTb nonY'IeH npH .neltcTBHH KOHueH-

TpHpOB3HHOlt' cepHoA KHcnOTbI Ha Mapr3HUOBOKaJlHeBYIO COJIb KMnO,.
M3pr3HuoBblit 3HrH.npH.n- HenpO'lHOe Bell\eCTBO, HBJlRlOll\eeCR CUllbHblM

OICllc/Zume/ZeM.

ECJlH He60.'1bIllOe KOnHlJeCTBO nopOWK3 M3praHuoBoKanHeBoit COJIli nOMe-

CTIITb B 'I3IllKY H npli,1IliTb KOHUeHTpHpOB3HHOit cepHolt KHCJlOTbI, TO nony-
'IaeTCH TeMH03eJleH3R >Kli.nKOCTb - paCTBOp Mn O,B cepHolt KHCJlOTe.

PeaKUHH H.neT T3KHM 06p330M:

2KMnO, + H SO,=K SO,+ 2HMnO,.
2HMnO, =H O+ Mn20,.

ECJlH B 'IaWKY KanHYTb HeMHoro cnHpTa HJlH 9(jJHpa, TO BCJle.nCTBHe

6blCTporo OKHCJleHHR npOHcxo.nHT BcnbIWKa (He cne.nyeT 6p3Tb MHoro

KMnO" TaK KaK MO>KeT npoH3oltTH B3pblB).
MapraHUOBOI<aJlHeB3H conb JlerKO p33naraeTCH npH HarpeB3HHH C Bbl.ne-

JleHHeM KHCJJOpo.na:

2KMnO,
_

K MnO,+ MnOoj + 02'

TIoJlY'laeTCH COJlb MapraHuoBHcTolt KliCJlOTbI H MnO,.
MapraHUOBOK3J1HeBaH COJlb KMnO, HBJlHeTC5I CUllbHbtM OlCuc/ZumMeM.

. Onwm. I130TpHTe MapraHUOBOKaJIHeBYIO COJlb B cTynKe B MeJlKHtI

nopoUJoK. BblcblnbTe B 'I3WKY KY'lKOIt, c.neJlatlTe H3Bepxy KY'IKH HMKY
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" BJleATe B Hee HeCKOJlbKO KaneJlb rJlHIJ,eplma. BJlaro.nap!! lJbICTPOMY
OKHC.'1eHHIO tJepe3 HeKOTopoe BpeMH npOIlCXO.D.HT BcnblmKa. .

ECJlH npHJlHBaTb no KanJlHM paCT80p MJpraHIJ,OBOKaJlHe80A.cOJlH K BO.D.e,

CO.l1ep>KaU\eA npHMeCH opraHHtJeCKHX BemeCT8, TO BHatJaJle MaJlHHoBbilt

IJ,BeT 6b1CTpO npOna.l1aeT, nOKa He OKHCJlHTC Bce opraHHtJeCKHe 8emeCTBa,
JJ TOJlbKO nocJle 3TOro paCT80p .I1eJlaeTCH MJJIHHOBblM. TaKHM cnoc060M Ha

npal<THKe onpe.l1eJlHIOT CTeneHb 3arpH3HeHHOCTH BO.l1b1 OpraHlltJeCKHMH Beme.
CTBaMH.

MapraHIJ,OBOKaJlHeBaH COJlb (nO-JlaTblHH - KJJlHYM rrmepMaHraHHKYM)
npHMeHHeTCH KaK xopomee .l1e3HH<tJHIJ,HPYIOU\ee BemCCTBO.

BOI1POCbI .n.JISI nOBTOPEHI1S1 (K rJlaBaM XXI, XXII. XXIII, XXIV).

1. XapaKTCpH3YHTe rpynny ur;eJlotJHblX MeTaIIJlOB.

2. I1epe'lHCnHTe IpH3H'IeCKHe H XHMH'IeCKHe CBoHcTBa lIaTpHR.
3. KaKoH OKHcell 06pa3yeTcR npH ropeHHH H8TpHR? K KaKowy THny OKHCJlOn

011 OTHOCHTCR?

4. KaK nOJlY'laeTcR eltKHH HaTp? HanHwHTe paBCHCTlJa peaK1(HH.
5. Ha30BHTe BaHmeHwHe conH HaTpHR H HX npliMeueHHR.
6. KaK no.'1Y'IaeTCR colta? HalUlwHTc paBcHcTBa pcaK HH.
7. Cpa8HHTc CBoHcTBa KalIHR co CBoHcTBaMH HaTpHIi.
8. KaK080 3Ha'iCHHe COCltHHeHHH Ka.1HII, Ii KaK OHH lt06b1BaIOTcR?
9. I1epC'IHCJlHTe Ba)KHeHWHe COeltHHellllR U(CJlO'lUO-3eMelIbHblX MeUJlIIOB H H1I:

npHMeHeHHII.
10. KaK no.'1Y'lacTcR H3BecTb, KaKOBbi ce npHMellenHR?
11. 4TO TaKoe )KCCTKaR BOlta, H KaK olla CMllr'laeTCR?

12. B BH.!Ie KaKHX COCltHHellHH BCTpe'laeTCR MClt!>? KaKoBbi CBoHcTBa MeltH? KaK
O'lHwaCTCIi Me.!lb?

13. Ha30BHTe Ba)KHCHWHe COe.!lHHCIIHII Me.!lH.
14. B DHlte KaKHX COCltHHeHHH BCTpe'laeTCIi B npHpOlte aJiIOMI1IIHH?

15. KaKoe 3Ha'leHHe HMeeT anlOMHlmH, H KaK OH no,lY'IaeTcR?
16. KaK 06'bRCHHTb pacTBopeHHe rHltpaTa OKHCH a.1IOMHHHII B U(eJlO'lH?
17. KaKHc 8eU(eCT8a MorYT cnoc06cTBoBaTb KOPP03HH aIlIOMHHHR?

18. YKaHmTe npHMeHclIHR anlOMHHHR B BOCIIHOM lteJle.

19. KaKoc 3Ha'leHHe HMeeT XpOM B npoH3BollcTBe?
20. XapaKTepH3YHTe XHMH'IeCKHe CBOHCTBa xpOMa. HanHwHTe paBellcTBa COOTBeT-

CTBYIOUJ,HX pcaKUHH.
21. KaKHc COeltHHeHHR xpoMa R8J1RIOTCR OKHCIIHTeJlRMH?

22. KaKHc npHMeHeHHR HMeeT MaprallCI\ KaK MeT8J1JI?

23. I1pHBe.!lHTe npHMepbI COeltHHeuHH ltBYBa.'1eHTIlOrO, '1CTblpeXBalIeHTHoro
H CeMH8aJleHTHOro MapraHl\a.

24. KaKHe npHMeHeHHII HMeeT OKHCb MapraHua, H KaK olla nOIIY'laeTcR?
25. H8 '1eM OCHOBauo npHMeueHHe MapraH OBOKaJlHeBOHCOJIH ltnR ltC3HHlpeKuHH?

xxv. IKEJlE30.

113 3J1eMeHTOB VIII rpynnbl nepHO.l1H'IeCKOA CHCTeMbl Mbl OCTaHOBHMCH

TOJlbKO Ha >KeJle3e - Ba>KHeAmeM H3 MeTaJIJlOB.

1. CBoRcTBa )l(eJle3a. COBepllleHHo 'IHCTOe >KeJle30 - cepe6pHcTo.
6eJloro UBeTa 6J1ecTHU\uA MeTaJlJl, nO'lTH TaKoA >Ke MHrKHA, KaK Me.l1b,

He OKHCJlHlOmHAcH B 'IHCTOM B03.l1yxe. 4HCToe >KeJle30 MO>KeT 6b1Tb nOJlY'IeHO
3.1eKTpOJlH30M paCTBopOB ero cOJleA, 110 nOJlY'IeHHe tJHCToro >KeJle3a npe.D..

CTaBmleT pH.D. TPY.D.HOCTeA. 003TOMY Ha npaKTHKe TaKOe >KeJle30 nOtJTH He

npHMeHHeTCR.

}l{eJle30 mlaBHTCH npH 1529°, KHnHT npH 2450°.
}l{eJle30 o6pa3yeT HeCKOJlbKO OKliCJlOB.
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HH3Wlle OKIICJlLI- 3aKIICb meJle3a FeO II OKIfCb meJle3a Fe20a
- IIMH-

rOTCH OCHOBHLlMIf OKHCJlaMII.

3 a K If C b me JI e 3 a FeO nOJlY'IaeTCH B OHlte '1epHorO nopOWKa OOCCT8-

nOBJIeHHeM OKIICIf meJJe3a BO.!lOpO.!lOM npll CJla60M HarpeoaHHH; npaKTIf'leCKOrO

nplfMeHeHHH He HMeeT.

OK II C b me Jl e 8 a Fe
20a 6YPO-KpaCHoro lI.BCTa BCTpe'laeTCH B npnpO.!le

B BII:n.e KpaCHoJ;i meJlC9HoJ;i PY.!lLl. KpaCHoro meJle3HHKa. nOJlY'IaeTCH npl!
06mHraHHIi mlpHTOB (orapKIf) II npH pa9JlOmeHIIII meJle3HOrO Kynopoca
narpeBaHlleM (CTp. 162).

OKHCb meJle3a Fe20a no.!l Ha3BaHHeM "MYMIIH" npllMeHHeTCH KaK Kpac-
rlaH KpacKa (B 3aBllCHMOCTH OT KOJlII'leCTBa npllMeceJ;i OHa HMeeT pa3J1H'IHLle

OTTellKH). 60Jlee 'IHCTaH OKHCb meJleaa B BH.!le TOH'Ialtwero nopOWKa npH-
MCHHeTCH no.!l Ha3BaHHeM "KpOKYC" .!lJlH WJlHIj>003HHH II nOJlHpOBKII CTeIUJ8.

MarHHTHaH OKIICb meJle3a FeaO., HJlH 9aKHCb-OKHCb, HBJlHeTCH COe.!lHHe 
,HHeM .!lBYX OKHCJlOB:

FeaO.= FeO + Fe20a.

,BLJCWIIJ;i OKlfceJl meJle3a, cooTBeTcToYIOIlI.HJ;i ero nOJlOmeHlllO B VIII

rpynne nepHO.!lH'IeCKoJ;i CHCTeMLJ, FeO.- Belll.eCTBO KpaltHe HenpO'lHoe.
nOBII.!lHMOMY. raaoo6paaHoe. cl>aKT ero nOJlY'IeHHH ocnapHBaeTCH.

rH.!lpaT 3aKllCH meJleaa Fe(OHh JlerKO nOJlY'IHTb OCam.!leHlleM lIa COJlH

t '3KIICH mCJle33. nanpHMep, meJle3HOrO Kynopoca, e.!lKoJ;i llI.eJlO'lbIO:

FeSO. + 2NaOH = Fe(OH)2 + Na2SO..

. Onwm. npHJleJ;iTe K pacTBoPY meJle3HOrO Kynopoca FeSO. HeMHoro

e.!lKOrO naTpa. BLJ 3aMe'laeTe o6paaooaHlle KOJlJlOH.!lHOrO OCa.!lKa Fe(OHh
6eJloro lI.BeT3, KOTOpLlJ;i HeMe.ll.JleHHO H3'1I1H3eT OKHCJlHTbCH KHCJlOpO.!lOM

B03.!lyxa
- CHallaJla 3eJleHeeT, 3aTeM 6ypeeT.

fli.!lp3T 33KHCH, OKHCJlHHCb, npeBpalll.aeTCH B rH.!lpaT OKHCH Fe(OHh. _

rH.!lpaT OKHCII meJle3a Fe(OH)a MLI yme H O.!lHOKpaTHOnOJlY'IaJlH B EI1.!lC

6yporo KOJlJlOH.!lHOrO OCa.!lKa. .!leJ;iCTBYH llI.eJlO'lb1O Ha XJlOpHOe meJlC30:

FeCl a + 3NaOH = Fe(OHh + 3NaC1.

113 COJleJ;i 3aKllCII meJleaa TeXHIf'leCKOe 3Ha'lemfe HMeeT :JICe/le3HbtU

Kynopoc FeSOi.7H..p. npHMeHHeTcH KaK npOTpaBa B TeKCTIIJlbHoJ;i npOMblWJlell-
1l0CTII H B 6opb6e C Bpe.!lI1TeJlHMH .pacTeHHIt.

}I{eJle3HLlJ;i Kynopoc nOJlY'laeTcH npH o6pa6oTKe cepHoA KHC:IOTOIi
)(eJle3HOro JlOMa.

npH lteACTB.IH lIa )KCnC30 co:ullloil H ceplioA KHCJlOT nonY'IalOTCH 3e.1elloro

 nCTa COJIH 3aKHCH - x.l/.opucrnoe :»ce.lU!30 FeCI: II CepHOJICe/U!3Hafl COAb FeSO .
npll ltenCTBHH)Ke Ha )KCJle30 xJlopa nOJlY'IaCTCII OKHCllali COJIb Tpexna.1ellTHOrO
:lKCne3a - X.l/.OpHOe JlCe.l/.e30 FeCla

- )Ke.1Toro [(BeTa.

CoorneTCTBYIOWall conb ccpHoil KHCJlOTbi Fel(S04)a MO)l{CT 6b1Tb nonY'IeHa OKH-

CJlCIIHCM )KCJle3HOrO Kynopoca FeS04.

, O.l1.HO H3 BamHblX XII)lH'IeCKIIX CBoRcTB meJle33 - naCCU8Hocmb no OTHO-

weHlllO K KOHlI,eHTpllpooaHHblM KIiCJlOTaM (CTp. 163 II 186), "'ITO .!laeT B03-

MomHOCTb npHMeHHTb me.'1e30 .!lJlH XIIMIl'leCI<OU annapaTypbl B npOH3BO.!lCTBe
KHCJlOT_
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2. }l{eJle30 B npHpO.lle. }J{ene30 KpanHe pe.ll.KO, HO BCTpelJaeTCIl B npH 

pO.ll.e B CB060.ll.HOM COCTOIIHHH - B BH.lI.e .MemeOpHOZO ;m:eJle3a, na.ll.alOw.ero

HHOr,!la Ha 3eMnIO H3 MemnnaHeTHoro npOCTpaHCTBa B BH.lI.e MeTeopHTOB.
OHO Tenepb npaKTHlJeCKOrO 3HalJeHHil He HMeeT. B .lI.OHCTOplilJeCKHe me

BpeMeHa ::no 6bInO, no Bcen BepOSITHOCTH, nepBoe mene30, npHMeHeHHoe
'IenOBeKOM.

CoeiJuHeHufl mene3a B npHpO.ll.e BeCbMa pacnpOCTpaHeHbI.

HaH60nee 'IaCTO BCTpe'IaeTCIl C;;Oe.ll.HHeHHe mene3a C cepoA - cepHblA
KOnlJe,!laH, IinH nHpHT, FeS2, HHOr,!la nOnaltalOW.lin B BH,!le 60nee HnH MeHee

cnnOlllHOn nOpO,!lbl, KOTopaSi cnY1I(HT CblpbeM .lI.nSl nOJlYlJeHHSI cepHoA KH-

cnOTbl.

PyiJa.Mu :JlCeJle3a, KaK yme 6blno cl<a3aHo, SlBnSlIOTcSI, rnaBHblM' o6pa30M,
KHCnOpOltHble COe.ll.HHeHHIl mene3a. JIY'IWHe PY,!lLI: KpacHbln mene3HIIK FegOa,

MarHHTHbln mene3HSlK Feao't H 6YPbIIt mene3HSlK, KOTOpbln npeJJ.CTaBnSleT T,/
me OKHCb mene3a Fe;Pa' HO COe,!lHHeHHYIO C BO,!lOn: 2Fe20 .3HgO.

KpoMe ynoMSlHYTbIX Bblwe (CTp. 88-89) MeCTOpOm,!leHHn mene3HblX PY.lI.,

Cne,!lyeT ew.e OTMeTHTb He,!laBHO OTKpbITble I<onOCCaJlbHble 3ane>KH mene3HoJ;t

PYJJ.bIB panOHe r. KYPCKa. 3TH 3anemH 6b1nH OTKpbIT-bI Ha OCHOBaHHII

'IHCTO HaYlJHbIX npe.ll.nOJIOmeHHn, KOTopble BblCKa3b1BaJlHCb .llaBHO (npoctl.
JIeAcTOM), HO Bbl3bIBaJIH He,!lOBepHe.

OCHOBaHHeM JJ.JISI npeJJ.nOJIOmeHlin CJIymHJIO Ha6JI1o.ll.aeMOe B ,!laHHOM

panOHe HeHOpMaJIbHO CHJlbHOe OTKJIOHeHHe K 3eMJIe MarHHTHOn CTpenKH

(KypCKaSl M3rHHTHaSi aHOManHSI).
Oc06aSl I<OMHCCHSI, opraHH30DaHHaSi H pa60TaBwaSi no.ll Heocna6HbiM Ha.

6nlOJJ.eHHeM B. 11. JI e H H H a, .lI.enCTBHTeJIbHO o6HapymHJIa Ha 3HalJHTeJIbHoA

rny6HHe IWnOCCaJIbHbIe 3anaCbI PYltbl, npHlJeM 'IaCTb 3THX 3anaCOB, npH.

MepHo 250 MnH. m, SlBnSleTCIl 60raTOR PYJJ.oR. BeCHoA 1933 r. 3aKOH'IeHa

nepBaH mana, H nepBaSi PYJJ.a nOJJ.HSlTa Ha nOBepXHOCTb.

06w.He 3anaCbl >Kene3HOn PYJJ.bl B CCCP, ew.e ,!lO YCTaHoBneHHSI 3anaCOB

KYPCKOn py.n:bl, HClJHCJHInHCb B 6 Mnp.n:. m.

B 1917 r. 110 BblSlBJleHHblM 3anacaM PY.ll. Hawa cTpaHa CTOSlna Ha ce.n:bMOM

MeCTe. C OKTII6pSl me 1933 -r. 6J1aro.n:apSi pa3BepTblBaHHIo COBeTcKoit -reo.

.II0rHlJeCKOn pa3Be.n:KH CCCP Bblwen Ha lIepBoe MeCTO B MHpe
- 55%

MlipOBblX 3allaeOB meJle3a nplfHa.n:nemaT CCCP. 3TH 3anaCbI B lJeTblpe pa3a

npeBbl1llalOT 3anaCbl Bcelt EBponw.
3. .lI.oMeHHbll'\ npoLlecc. YCTponcTBO H cxeMa pa60TbI ,!lOMeHHOU lIelJH

6bIJIH .lI.aHbl Ha CTp. 90-91. 3.n:ecb MbI .liononHHM CKa3aHHoe Bblwe H IIpem.n:e
Dcero OCTaHOBHMCSI Ha HCllonb30BaHHH KonOWHHKOBblX ra30B .n:nSl HarpeB3.HHIl
HarHeTaeMOrO B ,!lOMeHHYIO ne'lb B03.n:yxa.

.ll.ml OTBo.n:a II3 ne'!H KonOWHHKOBhlX ra30B, KOTopble B CTapHHHblX
,!lOMeHHbIX ne'!ax BbIIlYCKaJIl'!Cb npSlMO Ha B03.n:yX H CrOpaJIH, CJIymaT Tpy6bI
(ra300TBollbl), OTXO.ll.Slw.He 01' nepxHeJ;t lJaCTH .lI.OMHbl (pHC. 87 H 88). Ko-
.II0WHliK me ne'm HMeeT IIpHcnoc06neHHSI, KOTopble n03BonSiIOT 3arpymaTb

lIelJb, He BblIlYCKaSi ra30B Ha B03.l1.YX. TaKHX npHcnoc06neHHRnpH,!lYMaHO
MHoro. O.n:HO H3 HHX H306pameHO Ha pHe. 236, 237 H 238. OHO COCTOHT

113 ,!lBYX BOpOHOK, 3aKpbITbiX .lI.BYMSI KOHycaMIf. OnYCKaSi 1'C0HYCbI 110 OlJepe.n:H,
MomHO BBO,!lHTb B nelJb MaTepHa.llb1, He BbmyeKaSi ra30B, KaK 31'0 nOHATHO.

H3 PHCYHKOB. OnYCKaHHe H 1I01l.HHMaHHe KOHYCOB npOIl3Bo.n:HTCSI MeXaHHlJe-

CKHMII npHcnoc06.1eHH!lMH.
3arpy}[{aeMble B ne'lb BellteCTBa nO,!lHlIMaIOTCSI Ha Bepx lIelJlI 110 HaKJIOH 
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HblM peJlbCaM B BarOHeTKaX (cKunix), KOTOpble 'aBTOMaTHQeC'KH OnpOKH.II.bI.
BalOTCR ,'a.ll. BOpOHKOh (pHC. 87 H 236).

.l1J111 60Jlee panuoMepuoro pacnpe.ae. emlll MaTepHaJia B ne'm BepXIIlI1I  HJlilH-
JlpH';eCKali BopOJIKa BMeCTe C KOHYCOM nocJle KaJK, OroBCblnaUHII MaTepHaJlOB H3
(KHna 06b1'1110 nOBopa'IHBaeTCII 6c06blM MexallH3MOM (Ha 'IepTeJKaX lie nOKa3aHHbIM)
DOKPyr CBOeH: OCH Ha onpelteJleUHOe 'IHCJlO rpa.llYCOB.

KO.'OWHHKoBble ra3b1 {)lJHIlJ.aIOTC!I OT nblJlH H 3areM nocTynalOT B 003-

.D:YXOHarpeBaTeJIbHble annapaTbI, u306peTeHHble aHrJIHlJaHUHOM K6ynet1OM
(Cowper), - T<6ynepbl (HHOr.ll.a UX Ha3bIBalOT "K3ynepbI"). Ha pHC. 239

1I306pa)f(eHbI: CXeM3THlJe£KHIt pa3pe3 .ll.BYX KoynepoB U CUCTeMa Tpy6,
COe.ll.UH!lIOIlJ.UX ux C .D:OMHOt!, C B03.llYXO.llYBHbIMU MaWHHaMH H C .ll.bIMOBOR

Tpy60t!. Ha Tpy6ax YC.rIOBHO nOKa3aHbI 3aCJIOHKH.

PHC. 236, 237, 238. 3arpY30'lllhIH annap3T ltOMCIIHOH ne'!H (pa3pe3).

l{oynepbI - 3TO KpyrJlble )f(eJIe3Hble 6awHH, BbIJIO)f(CHHblC BHyrpH omc-

ynopHblM KHpnHlJOM. C60KY, BHYT'PH Koynepa, T!lHeTC!I BO BCIO Bblcory

llIHpOKa!l Tpy6a, OCTaJlbHOe )f(e npocTpaHcTBo ,3aJIO)f(eHO KHpmllJOM, 06pa3Ylo-
U HMlI.cnblt! pHlt Y3KHX BepnlKaJlbHblX KaHaJlOB.

t
Ha cxeMe cnpaBa H306pa-

}KeHO nonepe4Hoe CelJeHHe Koynepa.
Ha cxeMe CJle.llyeT 06paTuTb BHHMaHHC CHalJaJIa Ha AeSblU uoynep. B He:'1

nOKa3aHO nJIaM!I rOpHIlJ.erO KOJIOWHHKOBoro ra3a; HY)f(Hblt! .ll.JlH ropeHlt!l

B03.llYX nocTynaeT Ilepe3 lIMCIOIlJ.YIOC!I BHH3Y KOPOTKYIO Tpy6KY C 3aCJIOHKolt

(Halt OTBCpCTHCM Tpy6bI, npHBO.ll.!lIlJ.elt B Koyncp ra3). fOplllJHe npOltYKTbJ

ropCHHR onYCKalOTCR BHH3 no Y3KHM KaHa.rlaM H HaKaJIHBalOT HX CTeHKH,
,.. a 3aTCM YHOC!lTC!I B .llbIMOBYIO Tpy6y. Kor.lla Koynep .llOCTaTOlJHO HaKaJIII,TC!I,

npH nOMOIlJ.H aaC/lOflOIt MeHlIIOT HanpaBJleHHe TaKa ra30B H lJepe3 HaKaJIeH-

Hblt! Koynep nYCKalOr HarHeTaCMblt! B03ltYXO.ll.YBHblMH MaWHHaMH (rpOMa.llHble
coopY)f(eHHR; Ha cxeMe nOKa3aHa TOJlbKO lJaCrb MaWHHbI, He BH.llHO MaXOBOro

1 I10ltCTaBKH, lIa KOTOpbIX nOKOHTCII KHpnH'l, lIa cxeMe lie nOK33311b1, lJT06b1 ue

YCJIOJKUIITb ee.
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KOJleca) B03.l1YX, KOTOpblft B Koyncpe HarpCBaeTCR .11.0 700-800° H nocTynaeT
D .!IOMHY. KOJlOWHHKOBbin me raa O.!lHOBpeMeHHO HanpaBJlRIOT BO BTOpoA

Koynep, KOTOpblD Tenepb Ha HHaeTHaKaJlHBaTbCR.  epe3HeKOTopoe BpeMH
CHOBn MeHlllOT HanpaBJleHHe ra30B U T. .!I. TaKUM 06pa30}1 Kam.!lbllt Koynep

nonepeMeHHO TO HaKaJlHBaeTCJI, TO OXJIam.!laeTCJ1, OT.D.3BaR CBoe Ten,10 B03-

.!Iyxy. Ha cxeMe npaBbln Koynep nOKaMH B nepHO.!l OXJla>K.II.eHUR.

3a.o.a a.J1.:JR TOro  To6h1JlY'lwe pa306paTbCR D cxeMe, nepepHcyiiTe ec B CBOIO

rl?Tpaltb (6oJlec ynpOll{eHHO,  CMD KHHre). npH 9TOM npaBblH Koynep H306pa3HTe
lIarpcnalOIl{HMCR, a JleBhlH - oXJla)KltaIOIU.JMCIl. nOJ1YMaHTe, KaKHe KJlanaHbI HY)KHO

6ylteT nOKa3aTb OTKpblTblMH, KaKHe - 3aKpblThlMH. HanpaBJleHne TOKa ra300 nOKa)KHTe

crpeJiKD.Mn.

O ' YM
.nonep'"HWptI3pe3

Hoynepo

Koynep,

.1/61,.,,0 OU I1QI1011

PHC. 239. CxeMa lteiicTBHII KoynepoB.

Ha cxeMe nOKa3aHbI TOJlbKO .!IBa Koynepa, Ha npaKTHKe me ux .!Ie,1alOT

'1eTbipe UJIU nRTb. .ll.eJlo B TOM,  TOOCTblBaHHe Koynepa npOHCXO.!lHT 6bICTpee"
 eMHarpeBaHHe. n03TOMY, B TO BpeMR KaK O.!lHH Koynep OCTblBaeT, .!IBa
OJIH TPH .!IpyrHx HaKaJlHBalOTCR, O.!lHH  HCTHTCR.Koynepbl OObllJHO CTpOIiTCR
Bce B pll.a, a He no CTopOHaM ne H,KaK .!IJlR ynpOLLI.eHHH nOKa3aHO Ha cxeMe.

lia cxeMe,  T06b1He YCJlO>KHIITb ee, He nOKa3aHbI OlJHCTHTeJlH, B KOTOpbIX ",.

KOJlOWHHKOBble ra3b1 O HLLI.aIOTCR OT nblJlO (Ha pHC. 88, CTp. 90, cnpaBa

BHH3Y nOKa3aH HapY>KHblA BH.!I nbJJleO HCTHTeJlR- II.HJlHHltpHlJeCKOrO >KeJle3-

Horo cocY.!la c KOHyco06pa3HblM .!IHOM), 0 lI.eJlblR pR.a .l1pyrHx .l1en.1eA, Ha

KOTOpblX MbI 3.l1eCb OCTaHaBJlHBaTbCR He MO>KeM.

Cne.!lyeT OTMeTHTb,  TO KOJlOWHHKOBbiX ra30B nOJlYlJaeTCR ropa3.a0

60JlbWe,  eMHymHo .!InR HarpeoaHHR Boa.ayxa B Koyrrepax. n03TOMY :U6b1TOK
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Ko1IOWHHKOBbiX ra30B (OKOllO '/a ux) ucnO/lb3yemcR .nJlH .nPYnlX u.eJlelt.

OHH npHMeHHIOTCH .D.lIH HarpeBaHHH napOBblX KOTJlOB HJlH Henocpe.nCToeHHO

8 .nBHraTellHX BHYTpeHHerocrOpaHHH. JIu60 Te, lIH60 .nPyrHe H CJlY)I{aT Ha

aaBo.ne HCTO'lHHKaMH 9HeprnH .nJlH npHBe.neHHH B .neltcTBHe B03ltYXO.nYBOK,

reHepaTopOB TOKa, .naIOIlI.HX TOK .nJlH .nBHraTeJlelt no.n'beMHblX H .npyrHx Mexa-

HHSMOB, a TaK)I{e H .nJlH OCBelll.eHHH 3aBo.na H pa6o'lero nOCeJIKa. KOllow-

HHKOBble r33bl ClIY)l{aT TaK)I{e .nJlH HarpeBaHHH npH noclIe.nYIOIlI.HX CT3.nHHX

nepep360TKH 'IyrYHa Ha CTaJlb H )KeJle30.

06WHpHble npHMeHeHHH KOJlOWHHKOBbiX rasoo - O'leHb HpKHIt npHMep
p3U.HOH3J1bHOrO HCnOJlbSOBaHHH n060'lHOrO npo.nYKT3 npOH3BO.llCTB3, KOTO-

pbllt p3Hbwe npOCTO BblnYCKaJlCH H3 BOS.nyX H cropall. EllI.e He TaK .naBHO

npOe3)1{3BWHe HO'lbIO no )l{eJle3Holt .nopore MHMO .nOMeHHblX ne'lelt Jl1060Ba-

JlHCb HpKHM nJl3MeHeM, BblpblB3BWHMCH HS OTKpblTblX KOJlOWHHKOB, H I.<pa-
CHBblM sapeBOM, OCBelll.3BWHM BCIO MeCTHOCTb BOKpyr MeTaJlJlyprH'IecKoro
3aBO,IJ.a. OHH H He nO.ll03peB3J1H, 'ITO 9Ta KpaCHB3H HJlJlIOMHHau.IIH 6b1J1a

nOTepelt orpOMHoro KOJllI'leCTBa 9HeprllH.
4. Pa60Ta AOMeHHoA neqH. Tenepb, 03HaKOMHBWHCb C YCTpoltCTBOM

.noMeHHolt ne'lH H C pOJlbIO KoynepoB, npOCJle.nHM caMbllt npou.ecc BblnJlaBKH

'lyrYHa.
 cHeeBcero 6y.nCT, eClIH Ha'laTb C nYCK3 B XO.ll. HOBOIt .nOMeHHolt ne'lH,

KOTOp3H saTeM p360T3eT HenpepblBHO B Te'leHHe MeCKOJlbKHX JleT (coBpe-
MeHHaH ne'lb pa60TaeT HOpM3J1bHO 3-4 ro.na, HMor.na H .nOJlbwe), nOKa He

nOTpe6yeTcH ee peMOHT HJlH nepecTpoltKa.
Pa60Ta Ha'lHH3eTCH C Toro, 'ITO B ne'lb 3arpY)l{3eTCH HeKOTopoe KOJlH-

'IeCTBO CYXHX .nPOB, 06J1HTblX KepOCHHOM, a 33TeM KOKC, npHMepHO ltO I/ 
BbICOTbl ne'lH. 3aTeM sarpY)l{aeTCH omiJe/lbHbl.MU CJlORMU CMeCb py.nbl C «pJIIO-
COM, CJlolt KOKC3, onHTb CJlolt py.nbl C «pJlIOCOM H onHTb CJlolt KOKca H T. .II.

nocJle Toro KaK BCH .nOMHa 33rpY)l{eHa, 'Iepe3 HMelOllI.eeCH BHH3Y OTBepCTHe

(JleTKY) .nJlH BblnYCKa 'IyrYHa (pHC. 89) 3a)l{Hr31OT ltpOBa. Kor.na .npOB3

pasropHTcH, oTBepcTHe 336HDalOT rJlHHolt, Ha'lHH31OT BltYBaTb B03.nyX H T3KHM

06p3S0M p3S)I{Hr31OT KOKC. npO.nYKTbI ropeHHH BblnycKalOTcH 'Iepe3 BepTH-
KaJlbHble Tpy6bl HaBepxynetlH-"cBellH". no Mepe Toro KaK KOKC paCKaJlHeTCR
Bce 60JlbWe H 601lbWtf;' COS.lI31OTCH YCJlOBHH .IIJlH 06p330B3HHH OICUCU YUle-
poiJa, 0 lIeM Y>Ke 6b1J1o CK333HO Bblwe. Kor.lI3 KOJlHlIeCTBO OKHCH yrJlepo.lIa
B BbiXOllHllI.HX HS nellH ra33X OKa)l{eTCH .lIOCTaTOllHbIM, KpblWKH Ha CBellax

S3KpblB31OT H nycKalOT B .neAcTBHe Koynepbl. B ltOMHY HallHH3eT nocTyn3Tb
rOpH'IHIt B03.lIYX. rOpeHHe YCHJIHB3eTC!!, H TeMnepaTypa B HH)I{Hefi 'IaCTH

.nOMHbI .lIOCTHraeT 1700-1800°. Koepxy OHa nOCTeneHHO nOHH>K3eTCH

H B BepXHeA 'I3CTH .nOMHbI (Ha KOJlOWHHKe) YCTaHaBJlHBaeTCH OKOJlO

300-350°.
no Mepe cropaHHH KOKca BC!! Macca B nellH nOCTeneHHO occiJaem, ony-

CKaeTCH BHH3, cBepxy >Ke 3arpY>KalOT Bce HOBbie H HOBbie CJlOM M3TepMaJlOD.

OnYCKalO1lI.3HCH KHH3Y sarpY3Ka (WHXTa), nOCTeneHHO nporpeB3HCb B TOKe

ropHlIHX r330D, CHallaJia npOCYWMoaeTC!!, .lIaJlee PY.lI3 DOCCT3H3BJlMB3eTCH
OKHCblO yrJlepOlta .lIO 3aKHCH )l{eJlesa FeO, H3BeCTHHK C3COa

H .npyrHe

yrJleKHc.lJble coe.nHHeHHH p3SJlaraIOTC!!. 3aTeM HallHH3eTCH BOCCT3HOBJleHHe

saKHCH )l{eJle3a OKHCblO yr.1,epo.lIa a OT'I3CTH H yr,1eM. nOHB.TUIIOTCH ry6l13-
Tble KOMOllKH >KeJle33. }l{eJle30 nOCTeneHHO H3CblIlI.3eTCH yrJlepo.noM. Ony-
CTHBWHCb AO YPOBHH C TeMnep3TYPoA. Bblwe 1000", HayrJlepo)l{eHHoe >KeJle30

pacTBopHeT KpeMHHfi (Si). npH Bb1COKHX TeMnepaTypax yrOJib BOCCTaH3BJlHBaeT
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SiO') + 2C= Si + 2CO.

co.aep>KaUf,MeCR B pylte "JIM $Jllocax COe.l{HHeHHII KpeMHMH, HanpMMep KpeM.
lIe3eM SiO'):

O.ll.HOOpeMeHHO npOMCXO.l{MT BOCCTaHOBJleHMe TaK>Ke" coe)J.HHeHHA MapraHl.{a.
TaKHM 06pa30M nOIlOJllllOTCH KanJlH CnAa8a :JICe./le3a C YMepoiJO.M, upe.M.

fLUe.M U JtapZaHlI,O.M
-

ttyzYHa. O.ll.HOBpeMeHHo H.l{eT peaKl.{HH Me>K.lI.Y nycToA
nopo.ll.oA " q>JlIOC8MH, - 06-

UJGecTHRKNI pa3yeTcH >KH.lI.KHA W.llaK. Kan.

JIM >KH.lI.KOrO 'IyrYHa H WJlaKa

CTeKalOT IIHH3 H c06HpalOTCII
Ha .lI.He ropHa. TIocTeneHHO

06pa3YIOTCH 08a :JICUOUUX
C./lon: BHH3Y CJlOR'IyrYHa H

Ha.l{ HHM CJloR WJlaKa.

Ha pHC. 240 ltaHbI: 1) cxeMa

npOH3BOll:CTBa qyryua, Ha KOTO-

pOH nOKa3aHbI B BHlte KBaltpa-
TOB OTIIOCHTeJlbHble seC08ble KO-

JlH'IeCTB8 MaTepHaJlOB, lIymHblx
llnl! BblrrJlaBKH OltHOH TonHbI 'Iy-

rYHa, H seC08ble KOJlH'IeCTDa rro-

JlY'lalOIllHxcl! OTXOltOD, 2) IIpH-
Meplloe pacrrpe.ll.eJleUHecpeltHHX.
TeMrrepaTYP B rre'lH H 3) rrpo-
HCXOltlllll.He B pa3J1HlfHblX 3OHax:,
nellH peaK HH.

.

Kalc Y>Ke 6wJlo CKa3aHO

(CTp. 92), 'IyrYH H3 .l{OMHbl

BbmycKaeTCII JlH60 B, q>OPMbI,
B KOTOpblX H 3ac'tblBaeT, JlH60

B KOOW, B KOTOpOM OTBO-

3HTCH B CTaJIeBapO'lHb1tt l.{ex.

B HOpMaJlbHblX YCJlOBlfllX

nOMeHHoR nJlaBKM 'IyrYH 6b1-

BaeT HaCTOJlbKO rOpH'I, 'ITO

MO>KeT HeKoTopoe BpeMII OCTa.

BaTbCII B KOBwe, He. 3aCTb1Bali.

Ho .lI..'11i Y.lI.06CTBa KaK nOMeHHoro, TaK H CTaJlelIJlaBHJlbHOrO l.{eXOB, Ha He-

KOTOpblX 3aOO,Z:laX Cym.eCTBYIOT oc06b1e pe3epByapbl- XpaHHJlHm.a )l{H.lI.KOrO

'IyrYHa, .MUUCepbl (pHC. 241), BMeUf,alOUf,He OT 100 ,Z:l0 1000 m 'IyrYHa,
BbIJlO>KeHHble BHYTPH orHeynopHOIt I{Jla,Z:lKoR (iPYTepoBKofi). B TaKofi MMKcep
Ii CJlHBaeTCIi >KH.lI.KHR 'IyrYH H3 KOBwefi H no Mepe Ha,Z:lo6HOCTH oTTY.ll.a

6epeTcII. TeMnepaTypa 'IyrYHa B MHKcepe nO.ll..II.ep>KHBaeTCH ra30BblMH Harpe-
lIaTeJlI1MH.

Ha pHC. 241 M306pa>KeHO DbI.'IHBaHHe 'IyrYHa H3 MHKcepa 0 KOBW.

B 3aKJlIO'IeHHe CJleJlyeT OTMeTHTb, '11'0, BH,Z:lH .lI.OMeHHble ne'lH B HaType

H.'IH paccMaTpHBali HX QJoTorpaq>HH, MbI pe.ll.KO YOH.lI.HM HeCKOJlbKO cOBep-
weHHO O.ll.HHaKOBbIX ne'lefi, KoynepoB}I T, .lI.. OHH pa3J1H'IaIOTCII KaK no

pa3MepaM, T8K H no YCTpoficTBY H no BHewHeMY BH.lI.Y. D.oMeHHall ne'lb

npe.iI.cTaBJIlleT c06010 OlJeHb )J.oporoe cooPY>KeHHe. TIpoeKTHPYsf nocTpOHK}'
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HOBOt! ne'lH, BCer.ll.a CTapalOTCH Bsecnl B ee YCTpOt!CTBO KaKoe-HH6Y.II.b
YCOBepIlIeHCTBOBalme, npHHHMalOT BO BHHMa lHe H oc06eHHOCTH PY.II.bI,
II Ha3Ha'leHHe '1yrYHa, KOTOpblt! 6Y.II.eT BbInJlaBJlHTbCH, II LleJlb11t pH.II. .II.pyrux

06CTOHTellbCTB. HanpHMep, ne'lH, pa60TalOlLlHe H3 .II.peBeCHOM yrJle, HeJlb3H

.II.eJI3Tb O'leHb BbICOKHMH, '1To6bI yrOJIb He pa3.11.3BJlHB3J1CH TSDKeCTblO BbIlUe-

JIe)l(alLlHX cJloeB.MaTepHaJlbl, 3arpY>KaeMble B nelfb, .II.0Jl)l(HbI 6blTb B KYCKax

onpe.ll.eJleHHOrO pa3Mepa, He CJlHIlIKOM KpynHblx, HO H He CJlHUlKOM MeJlKHX,
TaK KaK HHa'le npO.ll.BH>KeHHe ra30B BBepx 6Y.ll.eT 3aTpY.ll.HeHO, H ne'lb He

6Y.!leT XOpOIlIO p36oTaTb.
f1pHXO.ll.HTCH .II.YMaTb 0 TOM, lIT06bi y6epe'lb c'reHKH ne'lH OT 6blCTporo

H3HaIlIHBaHHH BCJle.ll.CTBHe O'leHb BbICOKOt! TeMnepaTypbI. JlJlH :,JToro B HH)I(Het!

'13CTU ne'lH B CTeHKH 3aKJla.ll.blBalOTCH XOJlO.ll.HJlbHHKH
- Kop06KH, Tpy6KH

II .II.pyrue npHcnoc06JIeHHH C npohio'llloii 8oiJoii, OXJla>K.II.alOlLlUe CTeHKH ne'lH,

" <f!YPMbl
"
- oTBepcTHH .II.JlH B.II.YB3HHH B03.11.YX3 H T. .11.. .lJ.. H TOro '1T06bI

IIMeTb B03MO>KHOCTb 3arJlH-

HYTb BHYTPb ne'lH BO BpeMH

pa60TbI, B HH>KHee KOJleHO

TPy6bI, '1epe3 KOTopoe B.II.Y-
BaeTCH B ne'lb B03.11.YX, BCTa-

BJIHIOT CTeKIIHHHble OKOIlIe'lI<H.

Boo6lLle B YCTpot!CTBe .II.0MeH-

BOt! ne'lH H OKPY>K3IOlLlHX ee

BcnOMOr3TeJlbHblX npHcnoco-

6. eHHj.jeCTb LleJlblt! pH.II. O'leHb

B3>KHbIX H HHTepeCHbIX .II.eTa-

Jleil, onHcaHHe KOTOpblX MO>KHO

Hat!TH B CneLlH3J1bHbIX CO'lH-

HeHHHX no MeTa.iI.iIypruH.
CaMoe Be.ll.eHHe pa60TbI

.II.0MeHHOil ne'lH - .II.eJlo O'leHb

CJlO)l(HOe H OTBeTCTBeHHoe, Tpe-

6YlOlLlee 60JlbIlIOt! nO.ll.rOTOB- PHC: 241. MIII(ccp.

1m, 3HaHHiI H onblTa. f1paBHJlb-
Hoe COOTHoweHHe PY.ll.bl H <f!.iIIOCOB, HJIH COCTaB "WHXTbI", YCTaH3BJIHBaeTCH
H3 OCHOBaHHH XHMH'IeCKHX aHaJlH30D I:ICXO.ll.HblX MaTepHaJIOB H nOJIY'laeMoro

'1yrYHa. B COCTaB IlIHXTbl '1aCTO BXO.ll.HT HeCKOJlbKO COpTOD PY.ll.bl, .II.0nO. HII-

IOlLlHX p.pyr .II.pyra. COCTaBHble '1aCTH IlIIIXTbl nepe.ll. 3aCbInKOR B .II.0MHY
OTBelUHB31OTCH H T. .11..

B .aO ICHIiOM npoucccc, !(aK Y}KC 6b1. 0 CK 3aIlO, Tonmmo Hrp<lCT J{nOp.Kyro

pOJIb
- OliO C. Y}KHT .aJIH BOCCTaIlOB.1CHHH }KCIIC3a H J{JlII nO,zurep}Kam!II Hc06xOJ{H-

MOH BbICOKOM feMnepaTypbI. I1pH 3TOM nOJlYIJaCTCII 60JlblllOH OTXOJ{ yr. epoltan DHJ{e

CO H CO. KOJIOIllHIIKODbIX ra30B. XOTII KOJIOIllHIlKOBbie ra3bI H HCnOJlb3YIOTCR, 110,
B 3H<l'IHTeJlbIlOH Mepe, He Ha npouecc BbIllJI<lBKH IJyrYHa,

B MeCTHOCTJIX C .aellieBOH 9,ICKTpHIJCCKOH 9HeprnCH H ltOpOrnM yrJICM llaCTb

yr.l:R, RBJlRIOIU<lRC!I TOIUHDOM, MO}J(eT 6bITh 3aMeHelia 9. CKTpHIJCCKOH9l1eprneH. 3TO
ltOCTHraeTCR 0 TaK lIa3bIBaCMbIX 3/leKmpOaOMllaX.

3.1eKTpOltOMHbl 6bIJIH nepflbIe npHMenellbI (H' IlIHpOKO IIpHMCHlllOTCII B naCTORU!ee

npCMR) B lllBeUHH, rltC Bblll.1aBKa IJyrYlla neltCTCR Ha ltpeBeCIIOM yrJIe H rlte

IIMeCTCR .aellieBall 9. CKTpHIJeCKaR9HeprHR, nOJIYLJaCMaR OT .6cJroro yrJlR".
CxeMa 9JIeKTpOj(0IllHbI .aaHa Ha pHC. 242. neIJb COCTOHT H3 HeBblcoKoH llIaXThI

A H H3 IlIHpOKOro ropHa r, fI KOTOpblll no OKpY}KHOCTH BiJe.aCHbi 3 - 6 rpacpHToBblX
s.leKTpO.ll.OB a. BOJIbTOBbI .aYI'H IIIC}[(.ay 9. eKTpO.ll.<lMH ltalOT ue06xo.ll.HMYIO BblCOKYIO
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TCMnepa'rypy, npH KOTOpOH HlteT nOCCTaHOJJJlCHHe pylthl 3a c'Ier 3arPY1KaCMoro
n waXTY OMCCTe C PYAOK H clJiIlOCOM yrJlII:

Fe20a + 3C = 2Fe + 3CO.

06pa3YIOUJ.allclI OKHCb yrnepolta OT'IaCTH BOCCT811aBJlHOaeT BblWeJle"'aIQ,HC CJlOH

pyltbl ltO FcO. 06pa3YII CO.. OT'IaCTH Bbl11enlleTCR B BHlte KonOWHHKOBbiX ra300.

B03ltYX D 9J1CKTpOltOMilYCODCCM lie BltyoaeTcR H He DnYCKaerCR. n09TOMY
KOJlOWIIHKOBbie ra3b1 lie COltep1KaT 830Ta, a nO'ITH Ha I/ COCTORT H3 CO.

4aCTb KOJlOWHHKOObiX ra300 'Iepf3 KOJlbUeBYIO Tpy6y T C OTpOCTKaMH a B11Y-
OaIOTC1J 0 rOpH, r11e OHH OXJla1K.IlaIOT CBOlt ropHa, npeltOXpaHIIR ero OT nporopallHII,

a 33TeM Y'l8CTBYIOT B npOl{eCce OOCCT3HO-

BJICHHII.

B 1934 r. lIa'lanH pa6oT8Tb IIepobie !JJleK-

rpo11oMHbI B CCCP.

5. 'Iyry" H CTUb. OCHOOHble H no-

CTOHHHble COCTaBHble qaCTH qyrYHa-  TO

)KeJle30 Fe, yrJlepo.ll C, KpeMHHO Si II

MapraHeu Mil. YrJlepo.lla B qyrYHe co-

.llep)KHTCH 2,5- 6%, KpeMHHH 0,5 - 4%'
MapraHua .lJ.O 2,5

%
, Ho, KpoMe TOro, B

qyrYHe BCer.lla CO.llep)KHTCH eUl,e ueJiblA

pH.ll npHMeceA. Eho- MeTaJlJlbl If HeMe-

TaJlJlbl, BOCCTaHOBJleHHble npH BbiCOKOA

TeMnepaType .llOMeHHoA neqH H3 HX co-

e.llHHeHHA, cO.llep1KaUl,HXCH B pY.lle H <1>.'II0-
cax. DOqTH BO BCHKOM qyrYHe cO.llep-

)KaTCH 1jJ0c<pop P (0,02-2,5%) H cepa
S (0,005 - 0,01 %). MorYT CO.llepm3TbcH
B He60JlbWHX KOJlHlIeCTBax Me.n:b, XpOM
If .n:pyrHe npHMecH.

Pa3J1Hqa1OT .llBa OCHOBHblX BH.lla qy-

rYHa, OTJlHqalOUI,HXCH no CBOnCTB1M H

UBeTY H3J10Ma- CCpbl(l 'lYZYH U 6C/lblU

'lYZYH. tiBeT qyrYHa aaBHCHT OT Toro, B

KaKOM COCTOHHHH HaXO.llHTCH B HeM yrJle-

po.n:. B 60Jlee mC.MHO.M, CCpOM qyrYHe

PHC. 212. 3neKTp0J10MIIJ.
He60JlblUaH lIilCTb yrJlepo.lla HaXO.llIlTCH
B BH.lle zparjJuma. KpHCTaJlJlHKH rpaqlHTa

oc06eHHo xopowo BH.n:HbI Ha H3J10Me qyrYHa. ECJlH no TaKoMY H3.10MY

nOTepeTb nJlaTKOM, TO Ha HeM OCTaeTCH qepHblA Cile.ll OT rpa<pHTa.
B 6c/lo.M qyrYHe 60JlbWaH qaCTb yrJlepo.n:a HaXO.llIITCH B BH.lle XHMllqe-

CKoro coe.n:IIHeHHH 1KeJle3a C yrJlepO.llOM
- TaK HaablBaeMoro  e.MeHmuma.

HMelOUI,erO COCTaD FeaC.

npHCYTCTOHC B 'Iyryue yrJlepolt8 B TOM HJlH ltpyroM BH11e HaXOltHTCII D 3aBH-

CHMOCTH, rn3BllbiM 06pa30M OT COCT8B8 'IyrYH8 H, B 'I8CTHOCTH, OT COltep>K8HIUI

KpCMUH!I H MaprallUJ, a TaK>Ke OT 6blCTporo II MeltJleHIIOrO oxna)J(lteIlHH.

CepblO qyrYH OTJlHlJaeTCH MeHbweO TBepltOCTbIO, qeM 6eJlbllt, ero MomHO

o6pa6aTblBaTb IIHcTpYMeHTaMH, 6eJlbiit )Ke o6pa60TKe He nO.llll.aeTCH
-

HHCTPy-
!>IeHT 6b1CTpO TynHTCH. BCSlKHIt qyrYH 60Jlee HJlH MCHee xpynoK- JIOMaeTCH

If pa30'HBaeTCH OT Y.llapOB, HO cepbllt 06JIa.llaeT 3THM CBoficTBOM B 3Ha'll{-

TeJlbHO MeHbweti CTencmr, lJeM 6eJlbln.
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CepblU ttYZYH npHMeHlIeTCH .l{JlII om.llUS01C 'IyrYHHblX H3.deJIHA: MaXOBblX

KOJlec, MalIlHHHblX CTaHHH, TPYO, nJlHT, KOJlOCHHKOB, pa.l{HaTOpOB Bo.nHHoro

OTOnJleHHII, .nOMaIIlHeR YTBapH H T. n.

EOJ.Ilblll ttYZYH Henocpe.nCTBeHHoro npHMeHeHHH He HMeeT. OH H.neT
B nepe.nen Ha CTanb H >Kene30.

OObl'lHOe, KOBKoe, HnH .MIlZICOe, 3ICe/le30 HnH MHrKalI CTanb CO.l{ep>KHT
.no 0,3% yrnepo.na H HeoonblIlHe KOnH'ICCTBa .l{pyrHx npHMeceR.

MlIrKoe >Kene30 ICOSICO .na>Ke B xono.nHOM BH.l{e, BII3KO, T. e. rHeTCII, He

.nOMaIICb, JlerKO BblTHrHBaeTC ,B npOBOJlOKH, paCK3TblBaeTCII B JlHCTbI. EcnH

tlfHrKoe >Kene30 HaKaJlHTb H 3aTeM OblCTpO oxna.nHTb, OHO OCTaeTCII .MIlZICU.M.

)f{ene30 MO>KHO  CBapHBaTb". .lI.nlI 9Toro .nB3 KYCKa >Kene3a HaK3J1HBaIOT

B KY3He'lHOM ropHe H 3aTCM, nOnO>KHB O.l{HH Ha .l{pyroR, OblOT Ha HaKOBanbHC

MO.10TOM. )f(ene30 npH 9TOM cnHnaeTCR, "coapHoaeTCH", HaCTOJlbKO npO'lHO,

'ITO nonY'laCTCH KaK Obi l{enbiR KYCOK >KenC3a. TaKHM cnOCOOOM CBapHBalOT
I1IHHbI .nnH Konec, 3BeH!>R l{eneR H T. n.

.ZJ:,1R YltaJleHHR OKaJlHllbi co CBapHBaeMbIX nOBepXHOCTeii. paCKalleHHoe 1Kelle30
nOCblnalOT neCKOM S102. KOTOpblH JJ:aeT C OKallHHoii conb KpeMIIHeBoii KHCJlOTbI-

lIIJlaK. I1pH YJJ:apax MOJlOTOM paCnllaBJleHHblH lIIJ1aK Bbl1KHMaeTCR H O'lillUeHUbie

nOBepXIIOCTH 1KeJle3a CJlHnaIOTCR, CBapHBaIOTCR.

Cma.llblO B COOCTBeHHOM ClIIblCJle Ha3b1B3IOT >Kene30 C oonee 3Ha'lHTCnb-

HbiM CO.l{ep>K3HHeM yrJlepo.na (H .l{pymx npHMeceR), 'IeM MRrKoe >KeJle30,

npHMepHO OT 0,5 .l{0 1,6% yrnepo.na, HO 9TO pa3.neneHHe ycnoBHoe, pe3KoD"

rpaHlil{bI Me>K.llY MHrKHM >Kene30M H CTaJlblO HeT.

00 CBOHM cBoRcTBaM CTaJlb npe.ncTaBJllIeT HC'ITO cpe.nHee Me>K.llY MlIrKHM

:lKeJleaOM H 'IyrYHoM. CTanb msep3ICe >KeJle3a, MeHee BII3Ka, 'IeM >KeJle3o.

TpY.II.Hee rHeTClI, oonee ynpyr3, HO Jler'le JlOMaeTCII, XOTII H He TaK xpynKa.
KaK 'IyrYH, npO'lHee H >Kene3a H 'IyrYHa Ha pa3pblB, He TaK nerKO BblTlIm-

BaeTCR, KaK >KeJle30, MCHee KooKa (XOpOIIlO KyeTcH TOJlbKO B HarpeTOM

COCTORHHH), CBapHBaeTCII TpYltHee, 'IeM >KeJle30.

Bce cBoRcTBa CTaJlH, OTnH'IaIOII{He ee OT >KeJle3a, C YBenH'IeHHeM co.nep-
>KaHHII yrnepo.na B03paCT3IOT, C YMCHblIleHHeM >Ke KOJlH'IeCTB3 yrnepOlta
Mbi nOCTeneHHO nepeXO.!lHM K cBoRcTBaM 'IHCToro >KeJle3a.

Ha cBoRcTBa CTanH BnHRIOT, KOHe'lHO, He TonbKO yrJlepo.l{, HO H .l{pyme
nplfMeCH, KaK KpeMHHR, Mapr3Hel{ H T. .n., KOTopble Bcer.na co.nep>KaTCII
B CTaJlH. Ho npH He3Ha'lHTeJlbHOM CO.l{ep>KaHHH 9THX npHMeceA B OObl'lHoR

CT3J1H HaHOOJlblIlee BJlHIIHHe HMeeT YZ.llepoo. 009TOMY COpT OObiKHOBeHHoill

CTaJlH onpe.l{eJlHIOT KOJlH'IeCTOOM CO.l{ep>Kall{erOCII B HeR yrJlepO.l{a. CopTa
>Ke CT3J1H, co.nepmall{HC 3Ha'lHTenbHble KOJlH'ICCTBa .npyrHx MennJlOB (HHK-
KeJlb, XpOM H T. .n.), Ha3b1BaIOTCII  CnCUHaJlbHblMH COpTaMH" CTaJlH (CM.
HHme) H HX PUJlH'I31OT no .lI.PYrHM npH3HaK3M.

BpeOHbl.MU npHMeCIIMIf BCIIKHX COpTOB >KeJle3a H CTaJlH IIBJlRIOTCH fjJoc-
fjJop H cepa. «t>OCCPop npH.naeT >Kene3Y H CTaJlH xpynKocTb H JlOMKOCTb npH
06b1KHOBeHHoA TeMnepaType (XJl3.l1HOJlOMKOCTb). Cepa .neJlaeT HX ICpacHo-

.Il0.MICU.MU, T. e. JlOMKHMIf B HaKaJleHHOM COCTOIIHHH, 'ITO MemaeT HX oopa-
oOTKe.

XapaKTepHblM CBoRcTBOM TBep.noR CTaJlH, OTJlH'IalOlI{HM ee OT MlIrKoro

>KeJle3a, IIBJllIeTCH cnocooHOCTb CTanH 3aICa.llUSambCll U omnYCK-ambCIl.

. On6lm. HarpeRTe .lI.OKpaCHa KOHel( CTaJlbHOR cnUlIbl HJlIf OOJlblIlOR

UZ.Ilbl H 6b1CTpO onYCTHTe B nOCTaBJleHHblR pR.nOM CTaKaH C XOJlO.nHOD" BO-
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,Il0il. C.'1C.llYCT 9TO C,IleJlaTb O'lCHb OblCTpO, '1TOObl OnYCTHTb CTaJib B BO.ny
B CU.1bHO HaKaJlCHHOM COCTOHHUH. BamHo, '1roobl OHa HC ycncna OCTblTb

Ha B03.llYXC.

nonp06ytlTc COrHYTb OXJlam.llCHHbltI TaKHM oopa30M KOHel.{ npH nOMOlll.lI

u unUOBHJlH npOCTO PYKOti. BbI 3aMCTHTC, '1TO CTaJib c.nCJlaJlaCb xpynKoti.
nC.lIY'lHJlaCb aaKa./leHHall CTanb. nonp06ytlTc nHJIHTb 3aKaJleHHbltl KOHel.{
HanUJlbHHKOM. nonpooytlTe '1epTHTb OCTpblM_ KpaeM OOJlOMaHHOro KOHl.{a

enHUbI no CTeKJlY. BbI 06HapymHTe, '1TO 3aKaJlCHHaH CTa.'Ib O'leHb TBeplta.

HarpetiTe 3aKaJleHHYlO CTaJlb .no cJla60KpacHoro Ka.'leHI1H H .natiTc Me.n-
JlCHHO OCTbITb Ha B03.nyXC. nonp06ytlTe ee CHOBa rH)'Tb H HcnblTatiTe ee

TBCp.nOCTb. Bbl y6c.nHTecb, '1TO CTaJlb nOTepHJla CBOIO xpynKocTb H TBep-

,noeTb. BbI nOJlY'lHnH omnYUJ,eHH.YIO CTa.'Ib. B TaKOM COCTOHHHH OHa 6J1Hme

K MHrKOMY me.'IC3Y. Ee JlerKO MomHO oopa6aTbIBaTb HHCTpYMeHT3MH H3

3aKancHHoti craJlH. O.nHHM H3 TaKHX HHCTpYMeHTOB HBJlHeTCH TOT HanHnbHHK,

KOTOpblM Bbl mlJIHJlH OTnYlll.CHHYIO CTaJlb. .

CTa.'Ib ornYCKaCTCSI noeTcnCHHO. 4CM CH.'lbHce Harperb CTaJlb nocne

3aKaJlKH, TeM 6J1HmC OHa K OTnYlll.eHHotl, '1CM cJla6ee, TeM OOJlblIle coxpa-
HHIOTCH B HeA CBotlcTBa 3aKaJlCHHoti CTaJlH.

TaKHM 06pa30M MomHO npH.naTb H3.neJlHIO onpc.nCJleHHYIO CTeneHb TBep-
,nOCTH H ynpyrOCTH, HymHYIO .II.JIH TOU I.{CJlH, .nJlH KOTOpOU H3.neJlHe npe.n-

H33H3'1aeTCH.

Cnoc06HocTb CT3.m 3aKaJlHBaTbCH H OTnYCKaTbCH .ncnaer ee .nparOl.{eH-

HCtlWHM MCTaJlJlOM .n.1H U3rorOB.1eHHH HHCTpYMeHTOB H I.{cJlorO pH.lla .npyrHx

npC.llMeTOB.

CJle.llYCT OTMCTHTb, '1TO TCOpHH 3aKaJlKH H OTnYCKa CTaJlH CllI.C HC.llOCTa.

'fO'lHO pa3pa60TaHa, H 06ll1.enpHHHToro 06'bHCHCHHH 9THX HBJlCHHU- HCT.

KpoMe 06b1i<HOBCHHOA CTaJlH, B HaCTOHllI.ee BpeMH WHpOKO npHMeHHIOTCII
cmaAU cnequa.llbH.ble, UAU Ka'tccm8eH.H.ble, 0 COCTaB KOTOpblX YMbIwnCHHO
BBe.llCHbl pa3J1H'IHbIe MCTaJlJlbI, npH.nalOllI.He CTaJlH Te HJIH .llpyrHe l.{eHHb!e

K3'1CCTBa: MapraHel.{, HHKKe,1b, XPOM, BOJlbq,paM, Mo.'1H6.llCH, BaHa.ll.Hfi
H .npyrHt;..

Map r a H C I.{ npH.nacT CTaJlH HCKJllO'IHTeJlbHYIO npO'IHocTb. Mapr3HI.{OBYlO
CTa.'1b C TPY.llOM MomHO 06pa6aTblBarb. npHMeHHercH B KaMHc.llp06H.'1Kax,
.ll.nSl MCXaHH'IeCKHX JlonaT (3KcKaBaTopoB), .lleHemHblX WKaq,OB. 113 Hee me

.nCJlaIOT CTaJlbHble WJleMbI .n.1H BOHHOB.

H 11 K K e.'1 b YBeml'lHBaeT npO'lHOCTb, BH3KOCTb H ynpyroCTb CTaJlH.

HHKKe.1eBaH CTaJlb WHpOKO npHMeHHeTCH ,l!,.'1H H3rOTOBJleHI1H aBTOMOOHJlbHblX
'1acTelt

X p 0 M 0 HH K K e JI e B a H CTa.1b OT.'1H'IaCTCH oc060tl TBep.nOCTblO H npH-
MeHHCTCH .llJlH 6POHH, KOTOpOti o.neBalOT BOCHHble cy.na, a T3Kmc .nJlH apTH.'.

JlepHItCKHX CHapHltOB, .nJlH HanH.1bHHKOB H .npyrHx HHCTpYMeHTOB.

B 0 JI b q, paM HMO JI H 6.ll e H BMeCTe C XpOMOM BXO.llHTB COCTaB CTaJlH

C O'leHb BbICOKOti TeMnepaTypoti ornycKa. TaKaH CTaJlb coxpaHHeT C8010

TBep.llOCTb npH TCMnepaType KpacHoro Ka.'leHHH. 3TO TaK Ha3b1B.aeM3H

6btCmpOpe:JICyu,afl CTa.'1b, I1J1H cma/lb-CaMOKa.ll1Ca.

06pa6aTblBall MeTaJlJl Ha CTaHKe pe31.{0M 113 06bIKHOBCHHOti CTaJlH, npHXO-
,IlHTCIt CJle.llllTb 33 TeM, '1T06b1 pe3el.{ HC HarpeBaJlCH OT TpeHHH, TaK KaK

OH Momer OTnYCTHTbCIl H nepecraneT paooraTb. npH pe31.{e H3 CaMOKaJlKH

CTaHOK MomHO nYCTHTb B 10 pa3 6bIcrpee, '1eM npH OOblKHoBeHHoM pe3ue,
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6epll TOJ1CTYIO CTPY>KI<Y, 11 pe3eu. He omYCKaeTCII. BBeAeHI1e CaMOKaJJl\H

(J1eT 30 Ha3aA) Bbl3BaJlO lI.eJlbllt nepeBopOT B 06pa60TKe MeT3J1J10B, TaK

KaK OKa3aJlOCb B03MO>KllbiM 60JlbUJe '1eM B 10 pa3 YBeJlIf'lIfTb npOltYKlI.HIO.

n03TOMY, HecMoTpll Ha TO, '1TO DOJlb<l>paM If MOJlH6.neH- MeTa.'1J1bl cpaBHH-

TeJlbHO peJ1KHe If .nOpOrH , 6bJCTpOpe>KYll\all CTaJib nOJlY'IHJla 3a nOc.'1e.nHee

BpeMII 60JlbUJoe pacnpoCTpaHeHHe. no BHeUJHeMY BH.ny OHa MaJlO OTJlIi-

qaeTCII OT 06blKHoBeHHoit CTaJiIf.

X p 0 M npH 60JlbUJOM ero COAep>KaHIfIf (.no 15% ) .naeT Hep:HCa8elOl4YIO
CTaJlb, He pa3"be.naeMYIO KHCJlOTaMH. Eha -CTaJib npHMefilleTCII Ha XIfMH'Ieci<Hx
33BO.n3X npH pa60Tax C KHCJlOTaMIf, 1f3 Hee .neJ1aIOT caMbie pa3Ho06pa3HLIe
npe.nMeTbi lIa npOlf3BOACTBe H .nJl!l .noMaUJHero 06Hxo.na, HanpHMep, HO>KH

H BHJlKH. 113 Hep>KaBelOll\elt CTaJiH 6b1J1H CAeJlaHbI 3HaMeHHTbie <l>HrYPbl pa-
6o'lero If KOJlX03HHlI.bI Ha COBeTCKOM llaBIfJlbOHe napH>KCKolt BbiCTaBKH

1936 - 1937 r., Hep>KaBelOllI.elt CTaJiblO 6YAeT 06J1HlI.OBaH BeJlH'IafiUJHIt

MOHYMeHT CTaJlIfHcKolt 3nOXH - CTpelllll.HltclI B MocKBe lI.Bopell. COBeTOB
If T. .n.

6. nepepa60TKa qyrYHa Ha CTaJib H meJle30. 3aAa'la npeBpalll.eHI1H
'1yrYHa B CTanb If >KeJle30:CBOAIiTCH K YAueHHIO 1f3 '1yrYHa H36b1TKa yr. e-

po.na, KpeMIIHII, MapraHlI.a, If ApyrHx nplfMeceA. Pa3peUJellHe 3TOlt' 3aAa'lli

OKa3b1BaeTCII B03MO>KHbIM 6naro.napil- TOMY, '1TO 60nbUJHHCTBO 3TlfX npHMe-
celt ropa3AO Jler'le coeJJ.HHlleTCII C I<HCJlOpOAOM npH BbiCOKOIi TeMne-

paType, '1eM >KeJle30, Ii HX MO>KHO YAanHTb OKlfcneUHeM C O'leHb He60JlbUJoit

nOTepefi >Kene3a.

CoeAHHHIICb C KIfCnOpOJ1.0M, npHMeCIf '13CTblO npeBpalll.alOTCII B ra3bl,

ImTopble YJl eTa lOT, KaK OKHCb yrJIepOlta CO, '1aCTblO - B TBep.nble OKHCJlbl,
KaK OKHCen KpeMHHII SiD;! (KpeMHe3eM), OKHcen MapraHlI.a MnO. BCTynall
Me>KJJ.Y c06010 B peaKlI.HH, OHH OTAeJllIlOTCII OT >KeJle3a B BHAe lliJIaKoB.

HanpHMep, OKHCb MapraHlI.a MnO AaeT C KpeMHe3eMOM JlerKOnJ1aBKOe co-

e.nHHeHp.e - KpeMueMapraHlI.OBYIO COJ1b MnSiOa
:

SiD, - f- MuD = MnSiO
a
.

Cnoco6bl nepeAMa '1yrYlla fla )Kene30 Bblpa6aThIBa.'1I1Cb BeKa\1H H BHa1JaiJe

HBJ1I1J1HCb pe3YJlbTaTOM cJlY'laltHblx Ha6J1IOAeHHH H onbiTOB. no Mepe >Ke

H3yqeHlfH npOlicxo.nIlIll.HX nplf 3T<?M XIiMll'leCKIiX peaKlI.HIt nOJlY'lHJlaCb B03-

MO)J{HOCTb C03HaTeJ1bHO HanpaBJIIITb npOll.eCC If COBeplllellCTBOBaTb npHeMlo1

pa60Tbl.
Mbl pa36epeM TO,11ol\o ABa Ba)KllelhuHX cnoc06a nOllY4ellHSI >Kene3a I{

CTlJIIf, Ha KOTOpblX OCHOBaHa COBpeMeHHa!! npOMblwneHHOCTb, -,- nonY'leHHe
B KOHBepTOpe (no cnoc06y l>ecceMepa II no cnoc06y TOMaca) If B ne1Jax

CHMeHc-MapTella. lI.pyrux >Ke, XOT!! H npHMeHlleMblX elll.C, HO YCTapeBWHX

cnoc060B, Mbl KacaTbCII lie 6YAeM, TaK KaK OHII MaJlO npHrOJI.llbl A.'1!! Mac-

COBoro npOH3BOACTBa, KOTopoe JI.o.'1)lmo pa3BHBaTbCII B COll.HanHCTH'ICCKOM

rOCYAapCTBe.

llepeiJe;z 'tYZYHa 8 1\.OH8epmope OCHOBaH lIa OKIICJleHHH npHMecelt '1yrYHa
KHCJIOpOAOM B03Ayxa. B03JI.YX npOAYBaeTCH HarHeTalOIlI.HM HaCOCOM - KOM-

npeccopOM - 1Jepe3 paCnJlaBJleHHb11t llyrYH, If npHMeCH BbiropalOT B TOKe

B03Ayxa.
11)I,ell npOAYBaHHII B03Ayxa '1epe3 paCUJ13B!leHHblll '1yrYH npllHa.ll.ne>KHT

aHrJIU'13HIIHY I> e C C e ltI e p y (Bessemer, 1855), KOTOpblM npMJlYM:lH Mil 3TOro
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annap3r -ICOH8epmop.
I 3TO- rpymco6pa3HblA )Kene3Hbllt pe3epoyap A

(pHC. 243, 244 H 245), BblnO)KeHllblfl BHYTPH omeynopHblM MaTepHaJlOM.
B KOHBepTop HaJlliBaeTCH pacnJlaBneHHblif 'IyrYH (.lI.O 15 m H 60JlbUle)
H 3aTeM 'Iepe3 pH.lI. OTBepcTHIt B .lI.He KOHBepTopa, CK003b CJlolt 'IyrYHa,

npO.llyoaeTcH B03.l1.YX. B MOMeHT HaJlHBaHHH 'IyrYHa KOHoepTop nOBOpa'lH-
BaeTCH TaK, 'IT06bl H3J1HTbllt 'IyrYH He npOTeK 'Iepe3 OTBepCTHH B .llHe KOH-

BepTopa B B03.llYUlHYIO Kop06KY 8.

Ha pHC. 246 nOKa3aHO CXeMaTH'IHO (B pa3pe3e) nOJlO)l(eHHe KOHBepTOp.1

6, HanOJlHHeMOro 'IyrYHOM H3 KOBwa a, nO.ll.Be3eHHoro no peJlbCaM.

OocJle BJlHBaHHH 'IyrYHa B KOHoepTOp Ha'lliHalOT B.llYBaTb B03.l1.YX H no-

Bopa'lHBalOT KOHBepTop B BepTHKaJlbHOe nOJlO)KeHHe, nOKa3aHHoe Ha pHC. 247.

Ha pHC. 248 nOKa3aHO BblJlHBaHHe H3 KOHBepTopa rOTOBoro npO.llYKTa

B nO.ll.Re3eHHblit no peJlbC3M KOBUl (Ha PHCYHKC CJleBa - npoTHBooec, ypau-

PHC. 243, 244, 245. KOHBepTop 6ecceMepa.

HOBewHBalOU(Ht1 KOBIll Ha TeJle)KKe). 113 KOBUla )KH.llKHIt MeTaJlJl pa3J1HBaeTCfI
B <POPMbI.

OT.lI.CJlbHble MOMeHTbl pa60Tbl KOHBepTopa 061>flCHHIOT, nO'lCMY eMY npl{-
.ll.alOT cBoe06pa3HYlO rpyweBH.lI.HYIO <POpMY.

TaK KaK KOHBepTOp .lI.OJl)KeH nOBOpa'lHBaTbCH, TO Tpy6a 6, nO.ll.BO.ll.HU(3H

B03.l1.YX, npOXO.ll.HT 'Iepe3 O.ll.HY H3 oceR ( an<p)0, Ha KOTOpblX nOBOpa'lH-
B3eTCH KOHBepTop (pHC. 243) npH nOMOU(H 3y6'1aToR peRKH Z H 3y6'1aToro
KOJleca.

Pa60Ta B KOHBepTope MO)KeT BeCTHCb .ll.BYMH cnoc06aMH - no cnoc06y
oecceMepa H no cnoc06y TOMaca.

OpH pa60Te C KOHoepTopoM no cnoc06y oecceMepa-6ecceMepoBaHHH-
BHYTpeHHHH 06KJla.ll.Ka (<pYTepoBKa) KOHBepTopa .llenaerCH H3 KBap a(SiO\}).
4yrYH 6epeTcH C 60JlbUlHM cO.llep)KaHHCM KpCMHHH H O'leHb MaJlblM CO.llep-
)KaHHeM <poc<popa.

1 I1Hi'le - .6ecceMepOBcKaH peTopTa", .6ecceMepOBCKall rpywa".
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BbIropaHHe npHMeceft, npOHCXO.11R-
llI.ee npH npO.llYBaHHH B03ltyxa '1epe3

paCnJIaBneHHblA '1yrYH, H.lI.eT B HeKO-

TopoA onpe.lleJIeHHOA nOCne.110BaTeJIb-

HOCTH. B nepBYIO O'lepeltb rOpHT,

rnaBHblM' 06pa30M, KpeMHHA Si H Map-
raHeu: Mn, 06pa3YH SiO H MnO. no.ll

KOHeu: rOpHT, rJIaBHblM 06pa30M, yrne-

pO.11, 06pa3YH OKHCb yrnepO.11a CO.
BHa'laJIe ropeHHe HlteT cpaBHHTeJIbHO
cnoKoAHo. CJIblWHO KnOKOTaHbe '1Y-

rYHa, H3 OTBepCTHH KOHBepTopa BbI-

pWBaeTCH nJIaM!! H CHOn HCKp. HCKpbl-
9TO 3arOpalOIlI.HeCII B B03.!lyxe Ka-

neJIbKH pa36pbI3rHBaeMOro '1yrYHa.
WYM Bce YCHnHBaeTCII, H, Kor)].a Ha'lH-

HaeT ropeTb yrnepo.11, WYM nepexo-

.nltT B CTpaWHblA rpoxOT, OT KOToporo
Bce KpyroM -CO.llpOraeTCII. BblJIeJIe-
HHe nnaMeHH, HCKP, 6pbl3r wnaKOB ltO-

CTHraeT HaH60JIbweA CHnbl (pHc.249).
npH'IHHa - 06pa30BaHHe 60JIbWOrO

KOnH'IeCTBa ra3006pa3Horo npo)].YK-
Ta - OKHCH yr. epo)].a CO. HaKOHeu:,
nOC,1e Toro KaK nO'lTH BeCb yrJIe-

pOJI BbIrope. , nJIaMSI YMeUbllIaeTCH H

nOHBJIlleTCSI I{paCHo.6YPblA )].bIM. 3TO-

yme OKHCJIbi meJIe3a. npou.ecc BbI-

ropaHHH npHMeceA OKOH'IHJICSI, H Ha-

'1HHaeT ropeTb mene30. npO)].YBaHHe
B03ltyxa ceA'Iac )Ice npepblBalOT. BeCb

npou.ecc npOJIOJImaeTCSI Bcero 15-20

MHHYT.

.anH Y.IlaneHHR npO.llYKTOB rope-
HHII H HCKp Ha)]. KOHBepTopoM YCTpaH-
BaeTCR KOJmaK C Tpy60A, Bb!xo.IJ.IIlll.eA
Hapymy (pHC. 247).

YyrYH BnHBaeTCSI B KOHBepTop

npH TeMnepaType OKono 1300° (npSlMo
83 .Il0MHbI, 83 MHI{Cepa HJIH pacnJIa-

BJIeHHblA B oc060A ne'lH); npH cropa-
HHH me npHMeceA, rnaBHblM 06pa30M,
KpeMHHH, BbI.lI.eJIlleTCSI CTonbKO Tenna,

'1TO me.Mnepamypa B KOHBepTope no)].-
HHMaeTCII .110 1700° H BbIwe. EJIaro-

lJ.apll 3TOMY CTanb, TeMnepaTypa nJIa-

BJIeHHII KOTopoA 3Ha'lHTenbHO Bblwe,

'1eM y '1yrYHa, nonY'IaeTCSI B mH)].KOM

BH.Ile: Pacnn3BneHHall CTaJIb Momer

6b1Tb nepeRHTa B nOJl,Be3eHHblit no

21 BepXOSl<lIl11t - 59;3

PHC. 246. BJlHBaHHe 'Iyryna B KOIIBCp-
TOp (j H3 Konwa a.

PHC. 247. ITOJlOJKeHHe KOHBepTopa 6 BO

BpeMH npo.!lYBaUHJI B03.nyxa.

PHC. 248. BblJlHBaHHe JKHltKOIi CTaJlH H3

KOHBepTopa 6 B KOBW 8 (CJleBa - npo-
T"BoBec).
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penbeaM KOBIIJ, H3 KOTOpOrO 3aTeM pa3JIHBaeTeSl B 'Iyryt-lHHe c1JOPMLI-
H3J10>KHHU.bI.

npou:ece 6ecceMepOBaHHSI H.lleT HaCTOJlbKO 6b1CTpO, 'ITO npepBaTb ero

B HY>KHblJ;t MOMeHT .llJlII nOJlY'IeHHSI CTaJlH e onpe.lleJleHHblM CO.llep>K3.HHeM

yrJlepO.lla O'leHb TPY.llHO. n03TOMY 06b1KH08eHHO npou:ece .l1080J]JlT]:I.0 KOHu.a,
a 3aTeM .ll06a8.1!1I0T HeKOTopoe KOJlH'IeCTBO 'lyrYHa onpe.lleneHHoro COCTaBa,

CKOJlbKO Hj'>KHO .ll.'!SI nOJlY'leHHSI Tpe6yeMoro COpTa CTaJlH.

no enoc06y 6ecceMepa MO>KHO nepepa6aTLIBaTb TOJlbKO 'IyrYH, cO.l1ep-
>K31lJ.HIt O'leHb MaJlO 4Joe4Jop3, TaK KaK 4>oc4>oP, KOTOpLlJ;t O'leHb Bpe.lleH

J],JISI eTa.'!H (eM. CTp. 317), npH 6eceeMepOBaHHH He Y.llaJISleTeSl: OH He .I1aeT

JleTY'lHX COe.l1HHeHHA H He DepeXO.l1H 
B WJlaK.

KpOMe Toro, 'IyrYH .I10Jl>KeH CO.llep-

>KaTb MHoro KpeMHHSI (1,5-2% ), T3K

KaK npH ManOM cO.l1ep>KaHHH KpeMHHSI,

KOTOpLiR .llaeT 60JlbWOe KOJlH'IeCTBO

TenJla npH eropaHHH, TeMnepaTypa
B KOHBeprope nO.l1HHMaeTeSi He.llOeTa4

TO'lHO BbleOKO.

TenlionpOH3BOltHTe bHaSl enoc06HOCT&
1 KZ KpeMHHR

- 7800 KKaA, MapraHLla-
1650 "leaA, meJle3a - 1160 KKaA, YrJlepOlt3
npH C)KOraHHH ero .lt0 CO - 2440 KKa.ll.

Cnoc06 nepe.llena B KOHBepTope

'IyrYHa C OOAbWUM coOep:1lCa1Ul.eM
rjJoC(po a 6b1J1 npH.llYMaH aHr.ilH'IaHH-

HOM T 6 Mac 0 M (Thomas, 1878). To-
Mac Hawen, 'ITO cpOccpop MO>KHO Y.lla-

JlHTb H3 'IyrYHa, npH6aBJlRR B KOH-

BepTOp KYCKH )I{)I{eHoJ;t U38eCmU CaO,

KOTopaSi JlerKO BeTynaeT B peaKUIfJO C

oopa3YJOIlJ.HMCSI npH OKHeJleHHH <poe-
PHC. 249. KOllBepTop B lteiiCTBHH. cpopa cpoe4JopHblM aHrH.llpH.I10M P'iPS H

TaKHM 06pa30M nepeBO.l1HT 4Joc4Iop 8

WJlaK.
I Tal{ KaK H3Been .llaeT JlerKOnJlaBKHe COe.1l.HHeHHSI H C l<peMHe3e-

MOM SiO , H3 KOToporo .lleJlaeTeH 06KJla.llKa KOHBepTopa npH 6ecceMepo-
8aHHH, TO, BO 1136e)l{aHI1e 6L1CTpoR nop'll1 3TOJ;t 06KJla,Z:lKH, ee 33MeHSlJOT

06KJJa.1l.Koit 113 CMeeH OKHCH KaJlbUHH CaO HOKHCH MarHHR MgO. Bo

H36emaHHe nOp'lH KpeMHe3eMoM 06KJla.l1KH KOHBepTopa .llJlSl nepe.llena

6epYT 'Iyryn C M a JI bI M CO.ll e p )I{ a H HeM K p e M H H R, Heo6xo.llKMOe K<e

.ll.JlSI nJlaBJleHHSI nOJlY'laeMoro )l{ene3a TenJlO .I1aeT B ,Z:laHHOM cJlY'lae cpOCcpOp,

KOToporo .llOJl)l{HO 6blTb MHoro (2-2,5
%

), .l1:eJlo B TOM, 'ITO 4>oc4jlop, TaK K<e

KaK H KpeMHHJ;t, cropaeT e BbI.lleJleHHeM 60JlbWorO KOJlH'IeCTB3 Tenna (Ha
1 ICZ 5900 IClCa/t).

no cnoc06y TOMaca nepepa6aTbIBaeTcR '1yrYH, BblnJI3BJIeHHhlit H3 6ora..

ToR CPOC4JOPOM KepqeHCKoJ;t PY.llbi.

1 06pa3ye cROCHOBHIUI iPociPOpHOKaJlbIJ;HeBali COD&:

4CaO + PjOa
= Caa(POJj' CaO.
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nOJJyqaeMLlR npH nepepaOOTKe qyrYHa no enoe06y TOMaea WJJaK, KaK

Y>Ke HSBeCTHO, npHMeHReTell B KaqeCTBe 41occpopHoro Y.!106peHHR (.TOMac-
WJlaK").

EOJJbWHM .!lOCTOHHCTBOM cnoc06a nepepa60TKH qyrYHa B KOHBepTope
RBJJReTCR TO, '11'0 npouecc H.!leT 6b1CTpO H He Tpe6yeT saTpaTbi TOnJlHBa.

>KeJleSO nOllyqaeTCII >KHltKHM sa CqeT TenJla BblrOpalOll{HX npHMeceA. Ho
91'0 B TO >Ke BpeMII. He.!lOCTaTOK TaKoro cnoc06a, TaK KaK OH rO.llHTCII

TOAbKO .llJlII onpe.lleJleHHblX COpTOB qyrYHa.

rOpas.!lO 60Jlee rH6KHM H WHpOKO npHMeHHMLlM cnoc060M nOJlyqeHli!I
>KeJJesa H CTaJlH, npHrO.llHblM .!lJJR caMblX pasHo06pa3HblX CJJyqaeB, RBJlReTCR

cnoc06 CHMeHea-MapTeHa.
Cnoc06 CHMeHca-MapTeHa OCHOBaH Ha npHMeHeHHH neqH, Hs06peTeH-

HoA CHMeHCOM (Siemens, 1856), .llalOll{eA TeMnepaTYPY .!l0 1800°, T. e.

SHa'lHTeJJbHO Bblwe TeMnepaTypbl nJJaBJJeHHR >KeJJesa (1529°). Eha ne%

6b1Jla npHMeHeHa .!lJJR BapKH CTeKJla, Ii saTeM I}JpaHUYSbI Map l' e H

(Martin, OTeu; H CblH) npHMeHHJJH Hs06peTeHHe CHMetiCa B npOHSBO.llCTBe
>KeJlesa H CTaJlH (1865). OTCIO.rta H HaSBaHHe - "ne% CHMeHca-MapTeHa",
KOTOpylO .llJlII KpaTKoeTH 06b1'1HO HaSbiBalOT .MapmeH08c"an ne'lb, .MapmeH.

ne% CHMeHea-MapTeHa HarpeBaeTcR reHepaTOpHblM raSOM; Hs06peTeHH8
CHMeHca SaKJllOtJaeTCII B TOM, '1TO OH BBeJl nped8aputne./lbHOe Hq,zpe8aHue
nOCTynalOll{HX B ne'lb za3a H 80adyxa H TeM nOBblCHJJ TeMnepaTYPY B ne'lH.

.lJ.JJR HarpeBaHHR rasa H BOS.!lyxa OH BocnO,(J.jsOBaJJCII TenJlOM BblXO.!lHll{HX

HS OeqH npO.llYKTOB ropeHHII. .lJ.JJR 9Toro no.ll nellblO (pHe. 250, 251 H 252)
YCTpoeHbI .llBe napbl KaMep, BHYTPH KOTOpblX CJJO>KeH B KJJeTKY KHpOH'1

(HaCa.!lKa).
B HatJaJJe pa60Tbi neqH tJepes nepBYIO napy KaMep HanpaBJIRIOTeR

B ne'lb reHepaTOpHblA ras H BOS.llYX, qepes BTOPYIO napy
- BblXO.llRT HS

neqH rOpHqHe npO.ll}'KTbI ropeHHR (pHe. 250 H 251). npOXOltR Me>K.llY KHP-
nHqaMH, OHH HX HaKaJlHBaIOT. 4epe3 HeKoTopoe BpeMR, nOcpe.lleTBOM nOBO-

paqHBaHliR YCTpoeHHblx B KaHaJlaX "./lanaH08 (pHe. 251), HanpaBJleHlie raSOR

MeHReTCR (pliC. 252). 1 4epes OltHY HS HaKaJleHHblX KaMep nycKaeTcR reHe-

paTopHbl1t ras, qepes .!lpyrylO - BOS.llYX, KOTopble TaKliM 06pa30M Harpe-
BaIOTCII; npO.llYKTbI )l(e ropeHHR BblXOD,SlT tJepes .llpyrylO napy KaMep. H3Ka-

JJHBalOT HX H YHOCRTCR B ..'].blMOBYIO Tpy6y. 3aTeM HanpaBJIeHHe ra30B onRTb

MeHReTCH" H T. .ll. TaKHM 00pa30M ras Ii BOS.llYX Bce BpeMR nocTynalOT
B ne'lb HarpeTblMH, Ii' 6JlarOltapR 9TOMY TeMnepaTypa BHYTPH neqH CHJlbHO

BOSpaCTaeT Ii .llOCTliraeT, KaK CKa3aHO, 1800°. HanpaBJleHHe nJlaMeHH, 311-

nOJlHRIOll{erO BCIO nJlOCKYIO BHYTpeHHOCTb neqH. Bce BpeMR MeHReTCR.

Hs06peTeHHblA CHMeHCOM cnoc06 HCnOJJb30BaHHR TenJla OTXO.llRll{HX raSOD

HaSblBaeTCR cnoc060M peZCHepall,UU (BOSpO>K.lleHHR) TenJla.

nepepa6aTbiBaeMbIA MeTanJl nOMell{aeTCR npRMO Ha nod (.llHO) neqH H

HarpcBaeTcR nJiaMeHeM c8epxy. fiOA MapTeHoBcKoA nequ npe.llCTaBJIReT KaK

Obi nnocKYIO BaHHY HS orHeynopHoro MaTepHana, nOKORw.YIOCR Ha qyrYH-
HblX nJlHTaX, nOJlO>KeHHbIX Ha >KeJle3Hble 6aJlKH. CHHSY HMeeTCR CB060.llHblA

.!lOcTyn B03.!lyxa, KOTOpbIA oxna>K.llaeT .L(HO BaHHbI, '11'0 npeAOXpatiReT ero

01' paCnnaBJleHJ.:IR.

C O.llHoA CTOpOHbI neqH liMelOTCR npHKpblBaeMbie KpblWKaMH OKHa

1 113BeeTeH ueJlblH pH.D. pa3JIH'IlIblX eHCTeM KJIanaHOB. Ha pHCYHKe KD:a1l3HLt

Hso6p8JKeHbI CXeM8TH'IeCKH.
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PHC. 250-251. npOJl.OnbHWA BepTHKaJlbHWA H rOpH30HTallbHhlii p83pe3h1 !d8pTeROB-
CKoil: ne'lH.

.

PHC. 252. rOpU30Hr811bHhlH ,paape3 NapreHoDcKoH lle'lH noclle llepeKH.IlKH KII llaHoB:
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(pHC. 250 H 253, 6) .nJlH 3arpY3KH D netJb MaTepHaJlOB (n:JlH 'Iero CJIY>KHT

sarPY30'lHaH MaIIlHHa A, 3aXBaTblBalOIII.aH JIOTOK a C MaTepHaJlOM, B.II.RH-

ralOIII.aH nOTOK B ne'lb H TaM ero nepeBOpa'lHBalOIII.aH).
OT OKOH K npOTHBOnOJIO>KHOA CTopOHe ne'lH .ll.HY BaHHbI .ll.aeTCH HeKOTO-

pillA YKJIOH. OTBepCTHe 8 3aTKHYTO rJIHHOA; .ll.JIH BblnYCKa rOTOBoro npo-

.nYKTa B KOBIII K 'OHO np06HBaeTCH, KaK Y .ll.OMeHHOA ne'lH.

TIpOH3BO.ll.CTBO >KeJIe3a H CTaJIH B MapTeHOBCKoA ne'lH 6JIarO.ll.apH ee BblCO-

KoA TeMnepaType MO>KeT BeCTHCb pa3JIH'IHblMH cnoco6aMH.

TIpe>Klte Bcero MO>KHO, paCnJIaBHB 'IyrYH H nYCKaH B netJb HeKoTopbllt
H36blTOK B03.llyxa, CBepx
He06xo.llHMOrO .ll.nH ropeHHH

ra3a, nOCTeneHHO BbI>KH-

raTb H3 paCnJIaBJIeHHOrO

'IyrYHa npu.MeCu. -MO>KHO,
KpOMe Toro, npH6aBJIHTb
B ne'lb OICUC.Ilbt >KeJIe3a-

KYCKH py.nbl. OKHCJIbi >Ke-

ne3a pearHpYIOT C yrJIepo-
JI.OM H .ll.pyrHMH npHMeCHMH
'IyrYHa. TIpH 9TOM nOJIY-

'IaeTCH >KeJIe30 (KOTopoe,
CJIeJI.OBaTeJIbHO, .ll06aBJIHeT-
CH K B3HTOMY 'IyrYHY) H

OKHCJIbI npHMecett, HanpH-
Mep:

3Mn+ FegOa=3MnO+2Fe
3C +FegOa =3CO+2Fe.

TaKHM 06pa30M yrJIe-

pO.ll Y.ll.anHeTCH B BH.II.e CO,
JI.pyrHe npHMeCH nepexo-
JI.HT B II1JIa K.

ECJIH B 'IyrYHe MIIorO

q,oc4>opa, MO>KHO npH6a-
BJIHTb B BaHHY U3BeClnb

CaO, KaK npH cnoc06e

TOMaca.

MO>KHO npH6aB.IJ:HTb K

"yrYHY paSJIH'IIIbIA ;)ICe-

.tlC31tblU .Il0.u, HerO.llHOe

)KeJIe30, 06peSKH, OCTaTKH H T. n. (CKpan). MO>KHO npOCTO nepen.llaB/lllmb
B ne'lH )KeJIe3Hb1A JIOM, npeBpall.laH ero B rO.llHOe )KeJIeso. YTHJIH3a HHBcex

OT6poCOB )Kene3a B MapTeHOBCKoA ne'lH HMeeT rpOMa.llHOe X03IlUCmSe1tHOe

3Ha'tC1tUC, TaK KaK paHbIIle He SHaJIH, 'ITO .ll.eJIaTb C paSJIH'IHblM )KeJIeSHbIM

nOMO,,'tI. }f{eJIeSO p>KaBeJIO H nOrH9aJIO.

TIpH MapTeHOBCKOM npOH3BO.llCTBe MO>KHO 006a8.1lllmb B BaHHY pa3JIH'IHble
.Mema.ll.llbt II cn.llasbt .llJIH nOJIY'IeHHH" cnell,Ua.llbHbtX copm08 cma.llu.

rrpo eccB MapTeHOBCKoR ne'lH H.II.eT ropa3.110 Me.ll.JIeHHee, 'IeM B KOI'IBep-
Tope, H npO.ll.OmKaeTcH 6-8 'IaCOB. 3TO npen:cTaBJIHeT 60JIbIIlOe Y.ll06CTBO
B CMblCJIe B03MO)l(HOCTH C.IlCOUmb 3a npOl.\eCCaMH II Bblpa6aTbiBaTb CTaJIb

)

6

PHC. 253. nOnepe'lHblH nepTHKaJlbIlblH pa3pe3 Map-
TeHoBcKoH ne'!lI.
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onpe.n:eJleHHOrO HY>KHOro cocTasa. Bo BpeMH npOH3Bo.nCTBa H8 HaHHU OT

BpeMeHH .no BpeMeHH 6epYT >KeJIe3HOA JIO>KKOIt npot5y, 1JTo6b1 BH.neTb pe3YJIb-
TaTLI nJIaBKH.

HHor.na npOH3Bo.nHT .na>Ke 6b1CTpble HcnblTaHHH np06bl B XHMH1JeCKOA

na60paTopHH H Ha OCHOBaHHH HcnblTaHHIt Be.nYT .naJIbHeltwylO nJIaBKY.
TIo 1ea'lUtn.8y Map'teHOBCKaH CTaJIb JIY1Jwe 6ecceMepoBcKoit a no CTOIl-

MOCTH, 6JIaro.napH B03MO>KHOCTH YTHJIH314pOBaTb OT6poCbl, OH\ OOXO.ll.HTCH
He .nopO>Ke. TI03TOMY MapTeHOBCKHe ne'!H HMelOT o'!eHb 60.1fbWOe pacnpo-

CTpaHeHHe, H MapTeHOBCKoA CTaJIH npOH3BO,/J.HTCH ropa3.no 60JIbWe, '!eM

6ecceMepoBcKoit H TOMaCOBCKoA.

B 1936 r. no npoH3Bo.nCTBY CTaJIH Mbi BblWJlH Ha 2-e MeCTO B EBpone
H Ha 3-e B MHpe. 06II1,ee KOJIH'!eCTBO Bblpa60TaHHoA CTa.'!H 16400 000 m.

aTO nO'!TH B 4 pa3a npeBbllllaeT .noBoeHHYlo Bblpa60TKY (1913 r.). DpOH3-
BO.nCTBO >Ke Ka'!eCTBeHHblX cTaJlefi - 2 356 000 m- B 60 pa3 npeBblCHJIO
BLlpa60TKY 1913 r.

-

B 3aKJlIO'IeHHe OCTaHOBHMCII Ha Bonpoce nJlaHHpOBaHHR npOH3BOltCTBa '1yrJlfa.
Anll BblnJlaBKH 'lyrYlia lIa YpaJle, H306HJlYIOw;eM JleCaMH, ltO Hel{aBHerO BpeMeHH

nOllb30BaJlHCb HCKJlIO'IHTeJlbHO iJpeflecHblM YMeM. B HaCTOIIw;ee JKe BpeMIi HatlHHalOT
nOCTeneHIlO nepeXOl{HTb Ha KOKC.' HOBhlH mraUTCKHH MarHHToropcKHH 'IyrYHOnJIa-
BHJlbHblH H )KeJle30.ll.enaTeJlbHblH 3aBOlt lIa YpaJle pa60TaeT HCKJIIO'lHTeJlbIlO Ha KOKce.

KpHBOpOJKCKaII PYJ.1a BCerlta DblnJlaBJlIIJlaCb l1a KOKce 6J1H3J1eJK3w;erO AOHeII:KorO

KaMeHHoyroJlbHoro 6acceHHa, rlte H pacnOJlOJKeHO 60JlbWHHCTBO 3aBOltOB. nepepa6a-
ThlBalOw.HX KpHBOpOJKCKYIO PYlty Ha '1yryn H JKene30.

TaKHM 06pa30M MeTaJlJlyprH'IeCKHC 3aBOl{hI, T, e. 3aBOltbi ltJlR BblIlJlaBKIf H nepe-
pa60TKH MeTaJlJlOB, MorYT CTpOHTbCR JlH60 6nH3 3aJleH{eH pyltbl, KaK 3aBOlthl y ropbl
.M.aruRTilOH HJlH Kep'leHCKHe, nH60 6J1H3 3aJle)KCH KaMeHHoro  TnR, KaK 3aBOltbI
AOHel{KOro 6acceHHa. LITO JKe BhlrOl{Hee nOltB03HTb K 3anOl{y

- pylty HJlH !tOKC?
3TO 3aBHCHT OT l{enoro plilta 9KOIIOMH'IeCKHX co06paJKcIIHH H, npeHClte Bcero,

OT Ka'leCTBa pyltbl. ECJlH PY.na <6eltHall», T. e. COltepJKHT MailO H<eJle3a H MHoro

nOCTopoHHHX npHMeCeH, TO ee nepeB03HTb HeBhlrO.ll.HO. I1pHMep - Kep'lCHCKali pylt3,
cOJ{epJKaw;all JlHWb OKOJlO 40% »1eJleaa. n09TOMY Kep'lCHCKHe MeTaJlJlyprH'IecKHe
aaBOltbi nocTpoeHbI «Ha pylte». BoraTYIO H{e KpHBOpOJKCKYIO PYltY, cOJ[ep»1aw;y1O
55-60% JKeJle3a, HMeeT CMblcn nepeB03HTb.

I1Horl{a OKa3b1BaeTCR BbirOltllbiM CTpOHTb MeTaJlJlyprH'IC'CKHe 3aBOltbi MeJKltY

pyltOH H yrJleM. HaKoHeu, MOJKHO CTpOHTb 0l{I10BpeMeHHo w'rIa pylte If Ha yrJle. 3TO
HMeeT TO npeI4Myw;ecTBo, 'ITO BarOHbI, nOltB0311W;He K OltHOMY 3aBOlty yrOJlb, BOaBpa-
w.allCb 06paTHO, Be3YT lJa J{pyroH 3aBOlt pylty. TaK, Me:jKJ[y npo'lRM, OOcTORT ltello
C KpHBOpOJKCKOH pyltOH. 3aBOltbl, BblnJlaBJIRIOW;He '1yryli H3 ';noH pyltbl, IJOCTpOeHbI
H B AOH6acce H B KpHDOM Pore.

TaK JKe KOM6HHHpYlOTCli ypaJlbcKHe PYJ(h1 H yrJlH (Klf3eJlOBCKHe) C pY.l\aMIi
H rpOMal{HblMH 3anacaMH KOKCYIOII IIXCIi yrncH KY3HCl\KOrO 6acceHHa B CH{)HpH.
Bce BMCCTe ltOJlJKIIO COCTaBHTb rpaHl{H03HblH YpaJlo-KY36accKHH KOM6HllaT, 06HH-
MalOU{HH He TOJ/bKO 'IepHYIP, 110 H l\BCTHYIO MCTaJlJlyprHIO H plilt XHMH'IeCKHX npo-

H3DOJlCTB.

BonpOCbI A}U1 nOBTOPEHYl5I.

1. BCTpe'laeTcR JlH JKeJle30 B npHpolte B BHJ(e npocToro Bew;ecTBa? nepc-
QHCIIHTe CBoHcTBa 'IHCTOrO )KelIe3a.

2. KaKHe OKHCJlhI II COIiK 06pa3yeT JKeJle30 0 rJ{e OlIO npHMelUlIOTcR?
3. Ha30BoTe BaJKHeHWHe PYllbl mCJle3a.

4. KaKHc npol\ecchl npOHCXOl{IIT B J(oMeHlIOH ne'lH npo BblUJiaDKe 'IyrYIl3?
5. KaKHM 06pa30M ltOCTHraeTCIi B l{OMHe BbiCOKali TeMnepaTypa?
6. Ailli qero cJlYJKaT .pJlIOCbI H KaKHe Bew.eCTBa npHMellJlIOTCR B Ka'leCTBe

q,lJ1IOCOD?
7. LITO TaKOe KOJlOWHHKOBhle ra3h1 0 KaK OHH HcnoJlb3YIOTCII?
8. KaKHe 9J1eMeHThi BCerlta BXOltliT B COCTaB '1Ylyua?
9. CpaBIIHTe CBoHcTBa JKelle3a, qyry"a H CTaJlH.
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10. Ha30BHTe Bpe.nll'ble npHMeCH CTaJlH.
11. I1epe'lHCJlHTe Ba)KHeHUlHe KalJeCTBeHHblC CTanH H HX cBoiicTBa.
12. YKa)KHTe OTJlH'IHe 6ecceMepoBcKoro II TOMaCOBCKoro cnoc060B nepeJtcJl3

"Iyryna.
13. KaK HlteT pa60Ta B 6ecceMepoBcKoM KOHBepTope?
14. KaK Jl.OCTHraeTCR BblCOK311 TeMnepaTypa B MapTenoDclwH netlH?
15. B 1JeM 3aKJIH>1JaIOTCII npeHMYl1\eCTBa MapTeHoBcKoro cnoco6a nepeltc.'1a

IJyrYHa?
16. KaK rOTOBRTCJI KjI'IeCTBemlYe CTaIIH?

XXVI. 3J1EKTPOJIUTWIECKASI .D.HCCOllHAllHSI.
(.nononHEHHE.)

1. Oco6eHHocTH paCTBOpOB, KHCJlOT, w.eJloIJeA H cOJleR. MOJle-

ICynbl KHCJlOT, Illeno'lel% H conel% Mbi Bcer.na paCCMaTpHBaeM, K3K 6b1 COCTOH-

DlHMH Ha .nBYX '1aCTel%. B MonCKYJlaX KHCJlOT MbI pa3nH'IaeM BO.nOpO.n; H KHC1I0T-

HblD OCTaTOK. B MOJleKynax coneA- MeTann H TaK>Ke KHcnoTHbll% OCT3TOK,
1

B MoneKYJI.ax llleJlo'lel% - MeTaJin H BO.n;Hbll% OeTaTOK, HnH rH.n;pOKCHJI.

XapaKTepHol% ocooefUWCmb10 peaKlud\ 06MeHa Me>K.n;y KHcnOTaMH, llleJI.O-
'1aMH H COJlJlMH RBJlHeTCR TO, '1TO npll 9THX peaKL(HHX, npOTeKalOlllHX 06b1'1HO

B paCTBopax, KHcnOTHbie OCT3TKH H BO.n;Hbll% OCTaTOK uenHKOM, He pa3py-
maRCb H He H3MeHHRCb, nepexo.n;HT Ha MOJl.eKYJI. BellleCTB, BCTyn310IllHx
11 peaKL(HH, B MOJl.eKYJl.bI BHOBb 06paaYlOIllHxCH coe.n;HHeHHA.

CJl.e.n;YIOIllHe npHMepbl HanOMHJlT 9TY oco6eHHOCTb peaKuHI% Me>K.n;y IUlCJlO-

'TaMH, llleJlO'laMH H COJIRMH.

. Onblm 1. CJJHBaH B npo6HpKax He60JlblllHe KOJlH'IeCTBa pacTBopoB
Hit>KeYKaaaHHblx BellleCTB, Ha6J1IO.n;aATe npoHcxo.n;HIllHe peaKL(HH:

BaCI + H\lSO, = BaSO, + 2HCI
BaCI + Na SO,= BaSO, + 2NaCI

CuSO, + 2NaOH = Cu(OH) + NaiSO,
AgNOs + NaCI = AgCI + NaNOs'

PeaKL(mI, npOTeKaIOIllHe He B paCTBopax, 06b1 l1HO He JlBJl.HIOTCR peaKlI.HHMli
06MeHa; DPH 9THX peaKuHHX 60Jl.blllelO'IaCTblO Ha6J1IO.IJ.3.eTCH paapYllleHHe
cnaTKQB.

HanpHltlep, npH paaJlO>KeHHH HarpeBaHHeM rHJ1paTOB OKRCJlOB MeTa;I.JlOB:

Cu(OHh=CuO + H;aO,

npH paaJlO>KeHHH HarpeBaHHeM coneA:

2Pb(NOs);a = 2PbO + 4NO;a + 0;)
2KCIOs

= 2KCl + 30 
CaCOs = CaO + CO;a,

lIPH peaKL(IUIX Me>K.llY MeTa.'IJJaMH H KOHueHTpHpoBaHHblMH paCTBOpaMH KI CJlOT:

Cu + 2H SO,= CuSO,+ 2H 0+SO 
Cu +4HNOs

= Cu(NOs);a + 2NO;a + 2Hs.o.

J HanoMHHM, 1JTO B fH.npOCOJlJlX BOAOpOlt BXOAHT B COCUB KHClIOTIIOrO OCTaTK3

(trp. 207).
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Bmopall OCOOe1l1l0Cm6 peaKD,HIt, npOHcxb.nIHl{HX B BO.nHblX paCTBOpaX

MemltY KHCJlOTaMH, llleJlO'laMH H COJIRMH,
- 3TO CKOpOCTb npOTeKaHHR no-

.nOOHb!X peaKl{Hlt PeaKUHH npOTeK31OT ottellb OblCmpO. ECJlH npH peaKUHH

06pa3yeTcli OCa.nOK, KaK B npHBe.neHHblX BblIDe npHMepaX (CTp. 327), TO

06pa30BaHtle OCa.nKa 06bl'lHO Ha'lHHaeTCR cpa3Y me nocJle CJlHBaHHR paCTBO-

pOB
- 06pa3yeTcR MYTb, KOTopaR 3aTeM nOCTeneHHO oce.u..aeT Ha l1HO cocy.na.
TO'lHO TaK me nO'ITH MrHOBeHHO npOHcxo.nHT H peaKD,HII HeRTpaJlH3aD,HH

Memlty llleJlO'laMH H KHCJlOTaMH. ,

PaCTBopbl KHCJIOT, llleJlo'lefi H cOJlelt B Bo.ne HMelOT ellle mpemblO oeOoell-

1l0emb- OHH IIBJlRIOTCR npo8oi)llttlCa.MU 3Ae1CmpUtteC1COZO m01Ca. 3TO, TaK

Ha3blBaeMble B 4>H3HKe, npOBo.nHHKH BTOporo pOl1a (npHMepOM npOBO,ll,HHKOB
nepBoro po.na RBJlRIOTCR MeTaJlJlbl), HJlH 9J1eKTpOJlHTbI.

. Onwm 2. B 6aHKY npHoopa, H30-

6pa}[(eHHOrO Ha pHC. 254, BJIeJ:lTe HeMHoro

pacTBopa nOBapeHHofi COJlH, onycTHTe B

pacTBop BCTaB eHHbleB np06KY .nBe Me,ll,-

Hble npOBOJlOKH, 3J1eKTpo.nbl, H BKJlIQ'IHTe

TOK.

naMna 3aropaeTcR. 3H3'1HT, pacTBop
npOBO.L1HT 3J1eKTpH'IeCKHJ:I TOK. Celt'lac me

BblHbte 3J1eKTpo.nbl H OnOJlOCHHTe HX Bo.nofi.

BblJleltTe pacTBop nOBapeHHoJ:l COJlH,

H, Tlll3TeJIbHO onoJlocHYB 6aHo'iKY CHa-

'IaJla 06blKHoBeHHoJ:l BO,nOIt H saTeM ,nH-

CTHJlJlHpOBaHHoJ:l, BJleJ:lTe B oaHo'iKY .L1HCTHJlJlHpOBaHHoJ:l BOltbI H; onycTHo
B Hee 3J1eKTpo.nbl, 3aMKHHTe TOK. naMnO'IKa He 3aropaeTCR.

OnYCTHTe CYXHe 3J1eKTpo.nbl B oaHKY C cyxoJ:l nOBapeHHoJ:l COJIblO. naMnO'IKa
TaKme He 3aropaeTCR..

HH BO,ll,a, HH nOBapeHHaR COJIb caMH no ce6e TOKa He npOBo,nRT, npo-
BO.nHT TOJlbKO p3CTBOp nOBapeHHolt COJlH B BOJJ.e.

PHC. 254.

. Onwm 3. B03bMHTe cyxYIO 6aflO'lKY, HaJleltTe B Hee,no nOJlOBHHbI

6e3B0.L1HoJ:l YI<CYCHOJ:l KHCJlOTbl, onycTHTe B KHCJlOTY cyxHe 3J1 KTpO,ll,bIIf BKJII()-

'IHTe TOK. naMnO'IKa He 3aropaeTcii.
OTJleJ:lTe nOJlOBHHY KHcnOTM, ,lI,06aBbTe BOltbl .nOBepxy, pa3MelllafiTe,

CHOBa onYCTlfTe B 6aHO'IKY npOBO)lOKH H BKJlIO'IHTe TOK. naMnO'IKa 3aro-

paeTCR. .

oe3Bo.nHali YI<CYCHaR KHCJlOTa He npOBo.nHT TOKa, paCTBOp me ee B Bo,ne

TOK npOBO,ll,HT.

. Onblm 4. BblMblB H BblCYWHB 6aHO'IKY H npOBOJlOI<H, npo,neJlaltTe Tal.oR.
me onblT C KYCKOM cyxoro e,ll,KOrO HaTpa, a 3aTeM - C pacTB0poM ero B BO,ll,e..

CyxoJ:l e.nKHJ:I HaTp TOKa tie npoBo,nHT, pacT80p me era - npOBO.l(HT.

.Onwm 5. BbiMOJ:l'Fe 6aH0'1KY If npOBOJlOKIf H npo.neJlafiTe Ta-KBe me-

onblTbI C CYXHM caxapOM H C ero paCTBopOM B BO,ll,e, a TaKme C paCTBOpaMH

cnHpra H rJlHD,epHHa. .

PaCTBOpbl caxapa, CIUiopTa, rJllfD,epHHa TOKa He npOBO,ll,RT.
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He TOJlbKO onHcaHHble Bblllle rpyoble KaqeCTBeHHble onbiTbI, HO H TOq-

Hble HCCJ\e..Q.OBaHHH C 3J1eKTpOH3MepHTeJlbHbIMH npH60paMH nOKa31tlllalO,., qTO-

BO.l.a, 6e3BO,lJ.Hble KHCJlOTbI, cyxHe COJIH H llleJlO'lH TOKa He npOBO..Q.HT HJlH,

BepHee, nO'lTH He npOBOltSiT.
TO'lHO UK >Ke MO>KHO YCTaHOBHTb, '1TO 3J1eKTpOJlHTaMH SlBJlSlIOTCSI TOJlbKO

paCTBOpbl KHCJlOT, llleJlo'lelt H COJlelt, HO He ,lJ.pyrHx BeIlleCTB, KaK caxap,

cnHpT, rJlHuepHH H T. n.

2. TeopHH 3J1eI\TpOJlHTHQeCKOA .lI.HCCOu.Hau.HH. TeopHSI, 061oSlCHSlIO-
lllaSl Bce oc06eHHOCTH BOltHblX paCTBOpOB ICHCJlOT, llleJlo'lelt H cOJlelt, 6b1J13

npep.JlO>KeHa B 1887 r. MOJlO.nblM (28-JleTHHM) lllBe,lJ.CKHM Y'IeHblM C B Ii H T e

A p p e H H Y COM  (SwanteArrhenius).
AppeHHYc, nO,lJ.06Ho ,[{aJlbToHY H PSl,lJ.y

,lJ.PyrHx Y'IeHWX, 06J13,lJ.aJl ,lJ.apOM HayqHOrO
Bo06pa>KeHHH. I1cxo,lJ.SI H3 ueJloro pSllta Hayq-
HbiX ,lJ.aHHbIX, OH npe,lJ.CTaBHJI ce6e, '1TO MO-

JleKYJlbI KHCJlOT, llleJlOlIelt H cOJlelt npu

pacmsopeHUu 8 80iJe paCna,lJ.alOTCSI Ha OT-

,lJ.eJlbHbIe '1aCTH, HMelOlllHe npOTHBOnOJlO>K-
HbIe !JAe1Cmplptec1Cue 3aplliJu.

TaK, HanpHMep, MOJleKYJla nOBapeHHolt
COJIH NaC! paCna,lJ.aeTCSI Ha ,lJ.Be '1aCTH-

aTOM HaTpHSI, HeCYIllHIt no.'lO>KHTeJlbHbIIt

3J\eKTpH'IeCKHIt 3apSl,lJ., H aTOM XJlopa, He-

CYIllH/it orpHIlare.'lbHb!1t 3apSl,lJ..
3TH 3apSl>KeHHbIe '1aCTH MOJleKYJI 06J1a-

,lJ.alOT IIHbIMH CBoltCTBaMH, '1eM COOTBeT-

CTBYlOlllHe npOCTble BellleCTBa- HaTpHIt H

XJlOp.
TaK, 3TOMbI. HaTpHSI, 3apSl>KeHHbIe no-

JlO>KHTeJlbHO, He 06J1aJl.a1OT CBoltcTBaMH Me-

TaJlJla HaTpHSI H, B '1aCTHOCTIf, He BCTynalOT B peaKIlHIO C BO.nOIt. PaCTBOp,

CO,lJ.ep>KaIllHIt aTOMb! XJlopa, 3apSl>KeHHble OTpHH.aTeJlbHO, He HMeeT HH 3a-

naxa, HH IJ.BeTa, HH ,lJ.Pymx CBOItCTB paCTBopa npOCToro BellleCTBa J!:Jlopa.

DpOTHBOnOJlO>KHble 3apSl,lJ.bI HaTpHSI H XJIopa, O,lJ.HHaKOBbi no BeJlH'IHHe.

DOEITOMY paCTBOp NaC! B IleJlOM He HMeeT 3apSl.na, OH 3/le1CmpOHeiimpa/leH.
5IBJleHHSI, npOHCXO,lJ.SlIllHe, no TeopHH AppeHHyca, npH paCTBOpeHHH nOBa-

peHHolt COJIH B BO,lJ.e, MO>KHO YCJlOBHO H306pa>KaTb B BH,lJ.e pa8eHCTBa, 060-

3Ha43R nOJlO>KIITe:lbHbIIt 3apH,lJ. aTOMa HarpHSI 3Ha'lKOM +
H OTpHIlareJlbHbllt

3apn,lJ. aTOMa xJlopa- 3sa4IWM
-

NaC! = Na+ + Cl-.

CnaHTe AppeHHYc
(Swante Arrhenius)

1859-1927.

Do TeopHH AppeHHyca npa pacTBopeHHH nOBapeHHolt COJIH B BO.l1e H3

SapSl>KeHHble '1aCTH paCna,lJ.alOTCSI He Bce ee MOJleKYJlbI, a TOJlbKO '1aCTb HX,

npH'IeM, B 3aBHCHMOCTH OT pa3J1H4HbIX YCJlOBHIt, pacna.neHHe MO>KeT 6b1Tb

60Jlblllee HJlH MeHbwee. 5IBJleHHe paCna,lJ.eHHSI 06pamUMO. n03TOMY pacna-
AeHHe NaC! AppeHHYC H306pa>KaJICJle,lJ.YIOIllHM 06pa30M:

NaC! Na++ C!-.

5IB.!IeHHe paCna,lJ.eHHSI MOJleKYJl 3J1eKTpOJlHTOB npH paCTBopellHH H33b1-

BaeTCSI - 9J1eKTpOJlHTII'IeCKaa AUCCOQ.HaQ.HH, HJlK UOHU3al{UIl, 3 aapSl>Ken-
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Hhle qaCTIf MoneKYJI- ROHIII (0 CMbICJle  lToro TepMHHa 6y.rr.eT CKa3aHO

HH>Ke).
DpH paCTBopeHHIf KIfCJlOT If cOJleR CO CJlO>KHLIMH KHCJlOTHbIMH OCTaTKaMH

H npH paCTBOpeHHH w.eJloqeR nOJlyqalOTCH CJlO>KHble HOHLI:

HNOa +t H+ -+ NO;

NaPOa +t Na+ -+ PO -
NaOH +t Na+ -+ OH-.

BeJlHqHHa 3apH OBHOHOB Bo opo aH  PYrHXO HOBa eHTHbIX3J1eMeHTOB
H OCTaTKOB- O.ll.Ha H Ta >Ke,

1 1ie3aBHcHMO OT 3HaKa 3apH a(+ IfJlH -).
HOHbI  BY-H MHOrOBaJleHTHbIX  meMeHTOBH OCTaTKOB HMeIOT 3apH bl

B  Ba, TpH H T.  .pa3 OOJlbWHe, qeM HOHbl Bo opo aH O HOBaJIeHTHblX

5J1eMeHTOB:

Cu80& +t CuH -+ SO -
NaaPO(+t3Na+ +PO --
AICl a Al+++ -+ 3Cl- .

HOHbI B paCTBopax HaXO IITCJI B HenpepblBHOM oecnOpH OqHOM Blf>Ke-
HHH TaK >Ke, KaK H MOJIeKYJlb!.

TeoplfH AppeHHyca  aeT 06"bHCHeHHe BceM oco6eHHOCTSIM paCTBVpOB

,,!JleKTpOJlHTOB.

3. 06'bHCHeHHe CBoilcTB 3J1eKTpOJlHTOB C TO'lKH 3peHHH TeopHH
9J1eKTpOJlHTH'IeCKOA .D.HCCOUHaUHH. DpH Bcex peaKllHHX Me>K.llY 9J1eKTpO-

JlUTaMH B paCTBopax HOBbIe MOJleKYJIbl 06pa3YIOTCH R3 rOTOBhlX Y>Ke qacTefi
B3HTbIX MOJleKYJI- H3 HaXO HllI.HXCH B paCTBopax HOHOB. D09TOMY BHOBb

06pa3YIOllUfecSi MOJleKYJlbI H COCTOIIT H3 Tex >Ke caMbIX qaCTefi, qTO If B3S1-

Tble MOJleKYJlbl. HanpHMep, HOHbI Ba++ C HOHaMH 80(--  :1IOT'9J1eKTpoHelt-
TpaJlbHble MOJleKYJlbl BaSO(, He3aBHCHMO OT TOro, KaKHe paCTBopHMbIe coml

6apHSI 6blJlH B3HTbl, If 6bIJla JlH npHJlHT:l K HHM cepHaSi KHCJlOTa IfJIIf KaKaH-

RH6Y bpaCTBoplfMaH COJlb cepHofi KHCJlOTbI.

TaK KaK IfOHbI B pacTBopax Bce BpeMSI  BH>KYTCHH oOJlualqT 9JleKTplf-
qeCKHMH 3apHltaMH, TO peaKllHII Me>K YnOJlO>KIfTeJIbHblMIf H OTpHllaTeJlbHblMIf
MOHaMH npH CMeweHKIf paCTBopOB EtfeKTpOJIMTOB npOTeKaeT nOqTH MrHO-

BeHHO. HOMbl npHTHrHBaIOT  pyr pyra,06pa3YH 9J1elnpOHefiTpaJlbHble MOJIe-

KYJlbI HOBblX Bew.eCTB.

8JIeKTpOJllfTbi KaK npOBO HHKHTOI<a OT.'mqaIOTCH OT npOBO HHKOBnep-
Boro pO.lla (MeTaJIJlbJ, yrOJlb, rpaq)!1T If T. n.) TeM, qTO npOXO>K eHHeTOKa

qepe3 9J1eKTpOJIIfTbl BCer aCOnpOBO>K.llaeTCH XIfMHqeCKHMH HBJIeHHJlMH.

HanpHMep, eCJlH nponYCKaTb 9JICKTpHqeCKHfi TOI< qepe3 paCTBOp XJlOp-
HoR Me.llH CuCI ,TO Ha OTpHllaTe,lbHOM 9J1eKTpO.lle, KaTo e,OCeltaeT MeTaJI-
JIHqeCKaH Me b,a Ha nOJlO>KHTeJlbHOM 9JIeKTpO e,aHOlte, Bbl eJlHeTCH XJlOp.
8TH HBJleHHH H caMbIR $aKT npOXO>K eHHH9JIeKTplfqeCKOrO TOKa qepe3 9JIeK-

TpOJIHTbI MorYT 6b1Tb 06"bSlCHeHbI TeM, qTO B paCTBope HaXOMTCH 3apH>KCH-
Hhle qaCTHqKH - MOHbI. KaK TOJIbKO MbJ coe,aIfHHeM onyw.eHHble B paCTBOp
9JIeKTpO bJ C IfCTOqHIfKOM TOKa, 9JIeKTpO bI3apH>KaIOTCSI: aHO (9JIeKTpO ,
coe HHeHHbIRC nO.'lO>KHTeJIbHblM nOJIIOCOM)- nOJIO>KHTeJIbHO, KaTO - OTpHlla-

1 3T3 BeJlHqHH3 MO>KeT 6bITb onpelteJleHa M3 onhiTOS H H3HlteHa punoit
1,5921 . 10-19

KYJlOHa HJlH 4,77 . 10-10
SJleKTpOCTaTHqeCKIIX e.llHHH 



TeJlbHO. nocne 9Toro HOHY ceftqac me HaQHHMoT nef)e.IJ.bi1T'andi B paCTBope He

6ecnOpHJJ.0'lHO, a B onpeJJ.eJleHHblX HanpaBJleHHRx. 3apRH<eHHble OTpHl aTeJlbHO
NORY xJlopa Cl- JJ.BHraIOTCH K BHOJJ.Y ( +). 3JJ.eCb OHH OUBIOT CBOH aapH.II.Y

9J1eKTpoJJ.Y, HeMTpaJiHaYIOTCH, npeSpalltBRCb B 3J1eKTpOHeMTpaJlbHWe aTOMbI,
Koropble coeJJ.HHRIOTCR B MOJleKYJlbI CII H BbI,ll.eJlRIOTCR Y EmeKTpOJJ.a. B TO H<e

BpeMH aapHH<eHHble nOJlOH<HTeJlbHO HOHbI MeJJ.H Cu* JJ.BHraIOTCR K KaTOJJ.Y

( -); a.n.eCb, HeMTpaJiHaYRCb, OHH npeSpalltalOTCR B BTOMbl Me.n.H, KOTopaa

oce.n.aeT Ha 9J1eKTpo.n.e.

TBKHM 06paaOM HMelOlltHeCH B paCTBope HOHbI, nepeJJ.BHrailCb, nepe1tocnm
CIIOU fJMKmpu"teCKue aapniJbl, B He 06paaYIOTCR BCJle.n.CTBHe npOXOiK.n.eHHR

9JleKTpH'IeCKOrO TOKa. 5IBJleHHe nepeJJ.BHH<eHHR HOHOB s paCTBope Ha6J11O-
AaJl ellte «P a p a JJ. 9 M (Faraday, aHrJlHMcKHA Y'IeHbIA, 1791 - 1867), Hay-
qaBWHA RBJleHHe 9.1eKTpOJlHaa (CM. cplfaliKY) If .n.aswHA qaCTHM MOJleKYJI,

nepe.n.BHralOlltHMCR B pacTBope, HaasaHHe "HOHbl". "l1oH" no-rpeqeCKH
3HaqHT "H.n.YlltHM". l10HM MeTaJlJlOB H Bo.n.opoJJ.a HJJ.YT, ,nepeJJ.BHraIOTcR
B pacTBope K KaTo.n.y (-). «papa.ll.9A HaaBaJi HX- KaTHOHbI. 'l1oHb! KHCJlOT-

HbIX OCTaTKOB H rHltpOKCHJla H.lI.YT, nepe.ll.BHralOTcR K aHo.n.y (+), nOqeMY
6L1J1H HaasaHbI - aHHORbI.

Ho «papa.ll.9M .nYMaJl,
.

qTO HOHbI o6paaYIOTCR no.n. BJiHilHHeM TOKa. no

AppeHHYCY H<e, KaTHOHbl nOToMY nepe.n.BHraloTCH K J{aTO.ny (-), qTO OHn

yme nOJlyqHJlH CSOH nOJlOH<HTeJlbHbIe aapR.n.bl: Na+,CU++H T. It. B MOMeHT paCTBO-

peHHH 9J1eKTpOJlHTa B BO.ll.e. TO'lHO TaK H<e aHHOHbl nepe.n.BHralOTCH K aHO.ll.Y (+)
nOTOMY, qTO OHH Y>Ke HMelOT OTpHuaTeJlbHbIe aapR.n.bI: Cl-, NO .J
80.-- H T. .11..

4. CBoAcTBa HOHOB. no TeopliH AppeHliyca, 06paaYIOU{HeCR npH pac-

TBopeHHH 9J1eKTpOJlHTOB HOHbl HMelOT npoTHBOnOJlO>KHbIe no aHaKY 3apR,!tbl.

Bonpoc 0 TOM, KaKoM HMeHHO aapR.n HMeeT TOT HJlH JJ.pyroM HOH - nOJlo-

>KwreJlbHLlM HJlH OTpHuaTeJlbHbIM, pa3pewaeTCR Ha OCHosaHHH 9J1eKTpOJlH3a

paCTBopa. TaK KaK HOH Me.ll.H nepe.ll.BHraeTCR K KaTOJJ.Y, TO, 3Ha'lHT, OH

HMeeT nOJlOH<HTeJlbHbIR aapHJJ. H, TaK KaK HOH xJlopa nepeltBHraeTCR K aHO.ll.Y,
TO, aHaqHT, OH HeceT OTplluaTeJlbHbllt aapRJJ..

XOTR YH<e .n.aBHO 6blJIO H3BeCTHO, qTO Bce KHCJIOTbI co.n.epH<aT BO.ll.OpOJJ:,

HO JJ.aTb TOlJHOe onpe.n.e,1eHHe, KaKlie HMeHHO co.n:ep>KaIl{He BOltOpOlt BellteCTBa

MO>KHO C'IHTaTb KHCJIOTaMH, 6blJIO TPY.lI.HO. TeopllR 9JIeKTpoJIHTH'IeCKott .lI.HCCO-

UHBUHIi .n.aeT BOaMOH<HOCTb TOqHO onpe.n.eJlHTb, KaKHe BellteCTBa Haab/BaIOTCR

KH€JIOTaMH. KHCJlOTbl- amo coeiJuHe1tUn, Komopble 8 pacmeope iJaTOnt UOHbl

6oiJopoiJa H He iJalOm iJpyzux nO.llO:JICUme.llbHblX UOH08. 3TO onpe.ll.eJleHHe 06HH-

MaeT Bce KHCJIOTbl, TaK KaK Bce OHH XOTSI 6bl B MHHHMaJIbHblX KOJIH4eCTBax

paCTBopHMbl B. Bo.n:e. B TO H<e BpeMSI no.n. 9TO onpe.ll.eJIeHHe He no.n.XO.ll.RT

rHJJ.pOCOJIH, l<aK K.HSO" KOTopble JJ.alOT HOHbl H+, HO, KpoMe Toro, .n.alOT
II HOlibi MeTaJIJIOB.

Cnoco6HocTb Bcex KHCJIOT JJ.aBaTb B pacTBope HOHbI BO.ll.OpO.ll.a 06"bilcHReT

HaM, nOqeMY paCTBopbl TaKHX p3aJIH'IHbIX BellteCTB, KaK raaoo6pa3HbIit XJIO-

pHCTblM BOJJ.OpO.ll., H<H.n.KaR cepHaR KHCJIOT3 H TBep.ll.3R OPTOIj)OC4>OPH3!1
KIICJIOT3, Bce HMelOT KHCJlblR BKYC H Bce H3MeHRIOT UseT JlaKMyca B Kpac-
Hblil. 3TH 06lltHe CBoMcTB3 KHCJlOT RBJIRIOTCR He cBoMcTBaMH XHMHqeCKH

pa3J1HqHbIX MOJIeKYJl, 3 c8oiicm8aMil Uol108 8oiJopoiJa, 06paaYlOlltHXCR npH

paCTBOpeHHH KHCJlOT B BOlle.

CBoltcTBaMH HOHOB BOJJ.OpO;!J.3 06"bHCHSJeTCH H cnOC06HOCTb KHCJIOT pe-

arHpOB3Tb C MeTaJlJIaMH II cnoc06HOCTb HeihpaJlH30BaTb  eJIO'lH(CM. HHJKe).
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06U(He CBOftCTB3 uieno'left - H3MeHRTb lI,BeT n3KMYC3 B C"HHft, "Mblnb.
HblA" BKYC, CnOC06HOCTb HeATp3nH30B3Tb KHCnOTbi - 06ycnoBneHbI npHCYT-
CTBHeM HOHOB OH-. l11.eIlo'tu MOmHO onpe.n.enHTb K3K 8eUl,ecm8a, OafOUI,Ue
UOHbl ZUOpOKCUlla U He oafOUI,Ue opyzux ompUlI,amellbHblX UOHOS.

Oca.n.OK xnopHCToro cepe6pa npH peaKlI,HRX 8 paCTBope 06pa3yeTcH
Bcne.n.CT8He coe.n.HHeHHH He aTOMOB xnopa H cepe6pa, a cooT8eTCTBYIOU(HX
HOH08.

. Onbtm. HaneltTe B pR.n. np06Hf!OK He60nblIIHe KOnHlJeCTBa pacTBopa

a30THocepe6pRHoA conH H npHnHBa Te8 np06HpKH nOHeMHory paCT80p08
conRHoA KHcnOTbl, xnopHcToro HaTpHR, xnopHCToro anlOMHHHR, 6epToneTO-
BoA conH H xnopocpopMa (CHCla).

HanHIIIHTe paBeHCT8a npOHClIIe.n.IIIHx peaKlI,Hft. .

Oca.n.OK xnopHCToro cepe6pa nonYlJaeTCR TonbKO B Tex cnytJ'3RX, KOr.ll.a

B paCTBope eCTb HOHbI CI-, C 6epToneTOBoA >Ke conblO H C xnopocpopMOM
oca.n.Ka He nonYlJaeTCR, TaK KaK 6epToneTOB3 Conb npH HOHH3alI,HH .ll.aeT

HOHbI He Cl-, a ClO;:
I<CIOa 1<+ + ClO; .

XnopocpopM me CHCla- He 9neKTponHT H HHKaKHK HOHOB He .n.aeT.

HeKOTopble HOHbI, KaK ROHbI Na+, I<i-, Ca*, CI-, SO -,NO;- H T. .11.., .ll.310T

6eClI,BeTHbie paCTBopbl, HO eCTb HOHbI, HMelOU(He onpe.ll.eneHHblA lI,BeT (TOlJ-
Dee -paCTBOpbl, co.n.epmaU(He _

9TH HOHbl, OKpalIIeHbI B onpe.n.eneHHbllt lI,BeT;
HO Mbi .n.nR npOCTOTbi 6Y.ll.eM r080pHTb 0 lI,BeTe HOHOB). TaK, HanpHMep,HoH
.ll.BYBaneHTHOA Me.ll.H Cu'f+- CHHero lI,BeTa. PaCTBopbl coneA .ll.BYBaneHTHoA

MeltH, KaK: CuS04 , Cu(NOa);J' CuC1\l' Cu(C,HaOi), - HMelOT CHHHIt IJ.BeT.

110H .n.BYBaneHTHoro mene3a Fe++- CBeTn03eneHoro lI,BeTa. n09TOMY pacTBopbl
coneA FeSOl.' Fe(NOa)i H T. .11.. HMelOT 3eneHblA lI,BeT. 3TOT me lI,BeT HMelOT

KpHcTannbl nepelJHCneHHblx conelt,  o.n.epmaU(HeKpHcTannH3alI,HOHHYIO BO.n.y.
B 9THX KpHcTannax yme HMelOTcR HOHbI MeTannOB. Ee3BO.ll.Hble me conH.

KaK npOKaneHHLlIt Me.n.HblA Kynopoc, He HMelOT CHHero lI,BeTa.

npHMepaMH OKpalIIeHHblXIHHOHOB MorYT cnymHTb aHHOHLI XpOMOBOA
KHcnOTbI H\lCr04

H MapraHlI,OBOA KHcnOTbi HMn04: Cr04

--

H MnO,,-.
nepBblA HOH menToro IJ.BeTa. n03TOMY paCTBopbl coneA Na,Cr04, l<iCrO",
(NH")iCr04 H T. .11.. - menToro f!:BeTa.

l10H MuO; - MaOOHOBoro lI,BeTa. n03'l'OMY H pacTBopbl coneA I<MnO".
NaMnO" H .n.p. - TaKme ManHHOBoro lI,BeTa. B TO me -'BpeMR MapraHelI, K3K

KaTHOH Mn++ nOlJTH 6eCIJ.BeTeH, lJTO BH.II.HO no paCTBopaM coneA MapraHlI,a
..

c 6etlI,BeTHblMH HOHaMH, KaK MnS04
H .ll.p.

PaCTBOpLl coneA, .n.alOU(Hx .ll.Ba lI,BeTHbiX HOHa, HMelOT lI,BeT, RBnRIOU(HAcR
COlJeTaHHeM lI,BeTOB 060HX HOHOB. TaK, pacTBop .ll.BYXPoMOBoMe.ll.Holt conH

CnCriO, KMeeT 3eneHblA lI,BeT, KaK COlJeTaHHe CHHero lI,BeTa HOHa Cu++
H opaHmeBoro lI,BeTa HOHa CriO,-.

nOJUlepraR 9J1eKTpOJlH3Y COHH C D;BeTHblMH HOHaMH HJlH C HOHaMH, BId3b1-

BalOIQHMH H3MeHeHHe ({BeTa KHltHKaTOpOB, HerKO HaCinlOltaTb nepeltBPlmeHHe HOfloOB

npH npOXO)J(J{eIlHH '1epe3 paCTBOp 9IJeKTpH'IeCKOrO TOKa. .

B Ka'leCTBe 9neKTpOJlHTa C .a;BYMII IIpKO QKpaWeHHblMH HOHaMH y.a06HO B311Tb,

paCTBop conH [Cu(NH.)4ICr.O,. 3Ta COJlb ltaeT CJlO}KHblH KaTHOH [Cu(NH3)4d++-
"PKO CHHero ItBeTa H OpaH}KeBWii aBHOH Cr.O,--, COOTBeTCTBYIO HHJlBYXPOMODOii
KHCJlOTe H.Cr.O,.
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JI,JlII nony"eHHII 9ToM COnH CJlHOalOT p80HblC o(joeMbi H8CblIneHilbIX p8CTBOpOB
CuSOf H (NHf),Cr,07 (HnH Na,Cr,07)' K rroJly"eHHOMY paCTBOpy rrpHJlimaJOT pac-
TBOp aMMHaKa. nOJlyqaeTCIi OCaltOK, KOTOPblH paCTBoplieTCIi rrpH ltanbHeHUleM npH-
6aBJleHHH 8MMllaK8. nOJlyqeHHblH paCTBOp COltep>KHT COJIb [Cu(NHa)(]Cra07 H Heno-

CpeltCTBellHO rrpHMeHReTCIi ltJlII orrblTa.

JI,J1R Toro '!T06b1 Ha6J1lOltaTb rrepeltBH>KeHHe HOHOB 9TOH COJl ,rrpH 9nelnpOJlH3e,
-TOK nporrYCKaeTCR qepe3 paCTBOp B TaKHX YCJlOBHIIX, qT06b1 rrepe.11BH>KeIlHe JroHOB
6bIJlO pe3KO 3aMerno H qT06b1 He MOrJlO npOHCXO.11HTb rrepeMeWHBaHHe >KHltKOCTH
DO BpeNII' orrblra.

C SToM ueJiblO rrocTymllOT CJle.nyIOInHM 06p830M: KYCOK CPHJlbTpOBanbHOH 6YMarH,
npHMepHo,2 CM WHpliHOii H 5 CM ltnHHOH, CM8QHBaeTCII CHaQaJla paCTBopOM cepHO-
lIaTpHeBoH COJIH Naa50f. CTPIlXHYB JlHWHHH paCTBOp, 6YMa>KKY nOMeIn31OT Ha KYCOK
CTeKJla  aK,QToChol OHa K lIeMY rrpHJlHnna (pHC. 255, 6).

I1ocpeJU'IHe, nonepeK 6YMa>KKH, I(JlalteTCII TOJlCTaR HHTKa, CMO'IeHilall 3t'JleHblM

pacTBopollllCu(NH3)(]Cr,07 (pHC. 255, 8).
Ha 6YMa:JKKY onYCKalOTCR ltBa 9J1eInp0.118 B BH.11e H30ruYTblX MeltHbiX rrpOBOJlOK,

DCTaBJleHHbIX B npo6KY, YKpeUJlellHYIO B 3a>KHMe WTaTHBa (pHC. 255, a).
npOBOJlOKH .non>KHbI 6bITb nJlOTHO npH>KaTbi K 6YMare.
3TH npoBOJlOKH COeltHHeHbI e KJleMMaMH 6aTapeH H3 TpeX-'1eTbIpeX aKKYMYJlR-

TOpOB, CGeltHSeHHblx nOCJleltOBaTeJlbHO, HJlH C HHblN HCTO'lHIlKOM rrOCTOIIHHoro TOKa.

nocJle BKJlIO'leHHII TOKa K KaTo.ny 6y.nyT nepeltBH-
raTbCR 6eC1I.BeTHbie HOHbI Na+, a OT HHTKH - CHHHe HOHbI

[Cu(NHaMH. K aHOlty - 6eC1I.BeTHble HOHbI 50(-
-

H OT

MHTKH - OpaHJKeBbIe HOllbI Cra07--.

Snaroltapn TOMY, QTO 3eJleHaR COJlb BmlTaHa HHTKOH,
OHa He paCIIRbiBaeTCIi rro 6YMare, H nOTONY rrepe.!1BH>Ke-
HHe OKpaweHHblX HOHOB lIa 6CJlON cpolle O'leHb XopOWO

DHltHO.

C TeM >KC upH60pOM rrpOlteJlbIBaeTCR DTOpOH OUbiT.

BYMara nponHTblBaeTCII paCTBopoM TOH )Ke cepHOHaTpHe-

1I0H conn Na,s04, K KOTOpOH rrpH63BJllleTCII pacTBop cpe-
HonljlT8neHlla, KpacHelOmHH OT HOHOB OH-, HHTKa )KC-

pacTBopoM eAKoro HaTpa NaOH.

nocJle Taro KaK HHTKa C paCTBOpOM NaOH nonO>Kelia

ua 6YIll3)l(KY, Ha HeH lIoJlYQaeTCIi !JOlt HHTKon KpacHali
rroJloca OT HOHOB OH-. Ho TaK KaK pacTBop NaOH

Yltep1KHBaeTCR HHTKOH, -ltHIjICPY3HII 9Toro pacTBopa B

TonIne 6YMarH H.neT O'leHb MeltneHIlO.

nocJle onycKaHHR aneKTpOltoB H BKJIIOQeHHR TOKa

KpacHali OKpacKa OT HOHOB OH- HaQHHaeT rrOCTeneHIfO

pacrrpocTpaHIITbcli rro HarrpaBJleHHIO K a HO.11Y.

5. npouecc SJleK1'pOJlHTHlieCKoii ,l{HCCOUHa-
U.HH C TOIIKH 3peHHH Y'IeHHH 0 CTpoeHHH
aTOMOB. Kor.ll.a AppeHHYc C03.11.3BaJi TeDPHIO 9J1eK-.

TpOJlHTH'leCKOIl .II.HCCOll.Hall.HH, 0 CTpoeHHH aTOMOB eme HH'IerO HC 6L1J1o

.'H3BecTHo, H 06'bHCHeHHH, nO'IeMY rrpH paCna.ll.eHHH MOJleKYJI B paCTBopax Ha

HOHbl nOCJle.ll.HHe nOJlYQalOT 9J1eKTpH'IeCKHe 3apJl.ll.bI, TeopHH AppeHHyca .II.3Tb

He MorJIa. COBpeMeHHLle me .II.aHHbIe 06 9J1eKTpH'IeCKOA npHpO.Zl.e aTOMOB

.II.31OT HaM B03MO>,KHOCTb YHCHHTb ce6e MexaHH3M npOll.eCca 9JIeKTpOJlHTH-
'1ecKoH .ZI.HCCOll.Hall.HH.

MbI 3HaeM, '1TO Bce aTOMLI COCTOHT H3 nOJIOmHTeJIbHO 3apRmeHHoro

H.II.pa H oKPymalO HxH.ZI.PO 9J1eKTpOliOB.

3JIeKTpOHbI, HaXO.Zl.H HeCR B Hapy»moll 30He aTOMOB, HBJIRIOTCH BaJleHT-

HLlMH 9J1eKTpOHaMH, onpe.Zl.eJlHIO HMH XHMH'IeCKHe cBoAcTBa aTOMOB.

MomMo .II.YMaTb, '1TO npH 06pa30BaHHH H3 aTOMOB MOJleKYJI aTOMLI KaK

6b1 CTpeMHTCH 06pa30BaTb BOKpyr CBOHK H.ZI.ep YCToll'lHBYIO 060JlO'lKY H3 8

SJleKTpoHOB. TIpH 9TOM MorYT nOJlY'laTbcH JlH60 cHMMeTpH'IHble HenQJlHpHble

Mo.leKYJlbI, no.u.ooHble MoneKYJlaM Oil FII' CHi' JlHOO MOJleKYJlLI nOJlHpHble,
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COCTOJlll(HeIf3 npOTH80nOJIO)lmO 3apll>KeHHbIX qaCTelt - nOJIO)KHTeJlbHoit
" OTpnUaTeJIbHolt.

MOJIeKYJIbl KHCJIOT, w.eJIO'lelt H COJIeit - 8Ce JlM.HIOTCH nOJIHpHblMH MOJIe.

KYJI3MH. C'IHTaIOT, '1TO npH 06p330B3HHH 9TlfX MOJleKYJI O.LI.HH aTOMbi TepilIOT
CBOH 9JIeKTpOHbI, npeBpaw.aHCb 8 nOJIO>KHTeJIbHbIe 1f0HbI, ltPyme npH06pe.
T310T 9JIeKTpOHbl, npeBpaw.aHCb 8 OTpHuaTeJIbHble HOHbl. EJIaro.ll.3pH 83a1lM.

HOMY npHTH>KeHHIO HOHOB nOJIY'I3IQJCH MOJIeKYJIbl.
npH paCTBOpeHHH 8 BO.LI.e 9TH HOHbI nepeXO.LI.HT II p3CT80p. 110HbI OTJIH-

'13IOTCII OT aTOMOB «OAU'leCm80.M. 9J1eKTpOHOB. n09TOMY OHH «a'teC1n8eHH,0
OTJIH'IHbl OT noMOB.

nO'leMY nOJIBpHble MOJIeKYJIbi paCn3.LI.a1OTCH npH paCT80peHHH Ha HOHbI?

06'bHCHeHHe 9TOMY MO>KeT 6b1Tb .LI.aHO, HCXO.LI.H "3 npe.LI.CTaBJIeHHII 0 CTpoe...
HHH MOJleKYJI BO.LI.bI.

... -
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PHe. 256. CxeMa o6pa30BaHHH HOHOD.

MOJ1eKYJIbI BO.LI.bI 118JIliIOTCH nOJIHpHblMH. PacnOJlOmeHHe &TOMOB B MOJle4

KYJIe BO.LI.bl MO>KHO npe.LI.CTaBHTb ce6e TaKHM:

H+

"'-0--
H+/

npH TaKOM pacnOJIO>KeHHH aTOMOB MOJIeKYJIa 80.LI.bI .LI.OJI>KHa HMCTb JJ.Ba pa3 
JIH'IHO 3apR>KeHHblX KOHua, .LI.Ba nOJlloca, OHa HBJIHeTCII ".LI.HnOJIeM".

Ehy MOJIeKYJIY MO>KHO YCJIOBHO H30Opa3HTb UK: (+i*<'" -)
ECJIH npe.llCTaBHTb ce6e, '1TO Me>KJJ.Y nOJIllpHblMH MOJ1CKYJIaMH BOJJ.bl n4Jot

na.llalOT nOJIRpHbIe MOJIeKYJIbI :MeKTpOJlHTa, TO MbI MO>KeM HapMCOBaTb Kap..

THHY, KaK Ha pHC. 256.
06a KOHua nOJIHpHOA MOJIeKYJIbI 9JIeKTpOnHTa oKPY>KaIOTCIi MOJleKYJlaMH

BOJJ.bl, KOTopble, npHTJlrHBaliCb CBOHMH 3apH>KeHHblMH KOHuaMH, cTpeMIITclI
KaK 6bl paCTIlHYTb, pa3'beJJ.HHHTb 1f0HbI, COCTaBJIHIOw.He MOJIeKYJlY 9JIeKTpoJlHTa.
B pe3YJlbT3Te nOJIY'IaIOTCH OTJJ.eJIbHble 1f0Hbl, OKPY>KeHHble MOJleKYJl3MH BOll.W.
SUI HOHbI p3CCM3TpHB310T K3K coeJJ.HHeHHH HOHOB C BOJJ.oA, HJIH rHJJ.paTbi
HonOB. MOJIeKYJIbI BOJJ.bI, OKPY>K31Ow.lfe co seex CTOpOH HOHbI 9JIeKTpOJIHTa,

npenHTcTBYIOT HX 06paTHoMY COe.LI.HHeHHIO B MOJleKYJlbI.

BOJJ.3 HMeeT @jOJIbWYIO .LI.H9JIeKTpH'IeCKYIO nOCTORHHYIO. 113 4>H3MKH H3-

DeCTHO, '1TO 9HeKTpOCTaTH'IeCKOe npHTH>KeHHe Me>KJJ.Y TeJlaMIf, aapll>KeHHbJMH

pa3HOHMeHHbIM 9JIeKTpH'IeCTBOM, 3aBHCHT He TOJIbKO OT BeJlHqHHbI aapH.LI.OB
H paCCTORHHR Me>K.LI.Y HHMH, HO TaK>Ke H OT npHpO.LI.bI ToA CpeJJ.bI, B KOTO.

polt 33pR>KeHHble TeJIa HaXO.LI.HTCH. H3H60JIee CHJlbHO npHTR>KeHHe B nycnTe,
neMHoro cJla6ee - B raaax H 3Ha'lHTeJlbHO cJIa6ee - B >KH.LI.KOCTRX, nJ»lqclI
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OCJla6J1eHHe CHJlLI npHTfUKeHH!I 3aRMCHT OT npHpO.l1L1 )l(H.l1KOCTH. TaK, HanpH-
Mep, B 6eH30Jle npHTR)I(eHHe B 2 pa3a cJla6ee, '1eM B nycToTe, B cnHpTe-

B 26 pa3 H B BO.LI.e - B 81 pa3.
LJ.HCJlO, nOKa3bIBalOll(ee, BO CKOJlI:.KO pa3 3J1eKTpH'IeCKOe npHTII)I(eHHe

B ,naHIJOI't cpe!le cJla6ee, '1eM B nycToTe, HOCHT Ha3BaHHe iJu3JteKmpu'tf!C1Coii
nOCmOIlHHOU .naHl-lol't Cpe.LI.bI.

nOJlRpHOCTb MOJleKYJI BO.nLl H ee 60JlblllaR .LI.H3J1eKTpH'IeCKali nOCTORHHaR
H 06YCJlOBJlliBalOT paCna.LI.eHHe MOJleKYJI <3J1eKTpOJlHTOB Ha HOHLI.

no TeopHIi AppeHHyca .nBH>KYll(HeCIi B BO.LI.e HOHLI, XOTR H pa31>ellHHeHHLle

MOJleKYJlaMH BOltLl, Bce >Ke OT BpeMeH'1.L1.0 BpeMeHH CTaJlKHBalOTCR Me>K.ll.Y
co601t, CHOBa 06pa3YR MOJleKYJlLI 3JIeKTpOJlHTa, KOTopble 3aTeM onRTb pac-
na.nalOTCR Ha HOHbI. n03TOMY peaKllHR .nHCCOllHallHH 3J1eKTpOJlHTa H H306pa-
>KaeTCR KaK peaKLlHR 06paTHMaR.

CJle.LI.yeT OTMeTHTb, '1TO 3J1eKTpOmITH'IeCKaR .LI.HCCOLlHaLlHR MO>KeT npOHCXO-
.nUTb He TOJlbKO B BO.LI.e, HO H B .npyrux >KUJI,KOCTRX C 60Jlblll01't .LI.H3J1eKTpH-
'1ecKoR nOCToRHHOI't: C>KH>KeHHLlI't 3MMHaK, CHHUJlI:.HaR KHCJlOTa, MenfJlOBLlA

cnupT H .I1p.
B npOLlecce 06pa30BaHHR HOHOB B 3THX paCTBOpHTe.llRX, TaK >Ke KaK "

B BOlte, Y'IaCTBYIOT MOJleKYJlbI paCTBOpHTeJIR, 06pa3YR C HOHaMH COeltHHeHHR.

06ll(ee Ha3BaHHe COe.LI.HHeHHI't HOHOB C paCTBOpHTeJl!!MH, BKJlIO'IaR H COe.LI.H-

HeIlH!! C B0.l10R (rH.LI.paTbI), - coJtb8ambt UOH08.

COCTaBa COJlbBaTOB MLI TO'lHO He 3HaeM. KpOMe TOro, B KOHe'lHOM HTore

peaKLlHH Me>K.ll.Y COJlbBaT3MH HOHOB H.LI.YT TaK, KaK OHH IllJlH 6L1 Me>K.LI.Y HouaMH,
He COe.LI.HHeHHblMH C paCTBOpHTeJleM. n03TOMY peaKllHH H396pa>Ka1OT ynpo-
ll(eHHO. BMeCTO:

NaCl + nHIlO Na+mHIlO + CC (n - m)H.p

nHIllYT

NaCl +t Na+ + Cl-.

06pa30BaHHe CBOOO.l1HblX HOHOB npOHCXOJ{HT TaK>Ke B paCnJlaBJleHHblX
COJlIIX H OCHOBaHH!!X. Mbi 3HaeM, '1TO MeTaJlJlLl nOJlY'IaIOTCR 3J1eKTpOJlH30M

paCnJlaBJleHHLlX cOJlel't If lLleJlO'Iel't.

6. MexaHH3M sneKTp0J1H3a. 113 CPH<JHKH H3BeCTHO, '1TO 3J1eKTpH'IeCKHIt
TOK B MeTaJlJlH'IeCKHX npOBO.l1HHK3.X

- 310 nOTOK 3J1eKTpOHOB. BHYTPH Me-

TaJIJla HMelOTCR CBo60.l1HLle 3JIeKTpOHbl, KOTopble lIIorYT CBo60ltHO nepe.l1BH-
raTbCR Me>K.LI.Y Hel:iTpaJlbHblMH aTOMaMH H nOJlO>KHTeJlbIlO 3apR>KeHHblMH HOHaMH

MeTa,1JIa. Kor.na MLI COe.l1HH!leM nOJIIOCbl HCTO'lHHKa TOKa npO'BOJIOKolt,
TO 3.1JeKTpOHbl Oef}T no npOBOJlOKe OT KaTO.LI.a (-) K aHO.LI.Y (+). AHOJ.t
KaK 6bI BT!!rHBaeT B ce6R 3JIeKTpOHbI, a KaTO.LI. KaK OLI BLlTaJlKHBaeT HX.

ECJlH 3JIeKTp0.l1L1, onYll(eHHble B pacTBop 3JIeKTpOJlHTa, Coe'ltHHHTb C HCTO'l-

HHKOM 3J1eKTpH'IeCTBa, TO C n.1JaCTHHKH (3JIeKTpo.na), COe.l1HHeHHolt C aHO-

.110M, "BTRfHBalOlLlHM" 3J1eKTpOHLI, YXO.l1HT '1aCTb 3J1eKTpOHOB H nJlaCTHHK3

nOJlY'IaeT nOJIO>KHTeJIbHhllt 3ap!!.l1: B 3TOit nJlaCTHHKe 6Y.LI.eT H30blTOK nOJlo-

>KHTeJIbHO 3apR>KeHHb1X HOHOB MeTaJIJla, He HeltTpaJlH3yeMLlx YllleltlllHMH 3J1eK-

TpOHaMH. nJlaCTHHKa, COe.l1HHeHHali C KaT0.l10M, OTKY.LI.a "BbITaJIKHBaIOTC!!"
3.1JeKTpOHbl, nOlIY'IHT OTpHllaTeJII:.Hbllt 3ap!!.LI., TaK KaK B Hel't oY.l1eT 830blTOK
3J1e TpOHOB.

nYCTb 3JIeKTpOJIHTOM oY.LI.eT paCTBOp HCI, a. 3J1eKTp0.l1b1 C.LI.eJlaHbI 83 Me..

TaJlJIa, Ha KOTOpblB XJlOp He .l1eHcTByeT.
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B pacTBope, 3HatJHT, npHCYTCTJlYIOT HOHbI H+ H Cl-:

HCl? H+ + Cl- .

110HbI H+ MO>KHO YC:nOBHO H300pa3HTb KPY>KKaMH C BbIeMKoft, 03HatJa-

101lIJ n nOTeplO 9J1eKTpOHa, lWtlbl Cl-- KPY>KKaMH e T04KOft, 03Ha4alOllI.ett
npHOOpeTeHHbItt 3TOMOM JlHllIHHtt 9J1eKTpOH (pHe. 257, BHH3Y).

Ha exeMe (pHC. 257) H300pa>KeHbl npOTeKalOllI.He npH 9J1eKTpOJlH3e !!BJleHHSI.
KaK TOJlbKO 3aMKHYT TOK, 9J1eKTpO;llbl npH06peTalOT nOJlO>KHTeJlbHbIn Ii

oTpHuareJIbHbln 3ap!!;llbI, Ii oeCnOp!!;ll04HO ;llBHraBllIHee!! HOHbl Ha4HHalOT npH-
T!!rHBaTbC!! 9J1eKTpO;llaMH H ;llBliraTbe!! no HanpaBJleHHIO K HHM.

110Hbi xJlopa Y aHO;lla OT;llaIOT e;oH JlHllIHHe 9J1eKTpOHbl, KOTopbIe oeryr
no npoBo;llY I{ HCT04HHKY TOKa. TIorep!!BllIHe 9J1eKTpOHbl HOHbI xJlopa npe-

Bpalll.alOTeSi B aTOMhi XJlopa. 3J1eKTpO-
HbI, oerYllI.He OT HCTOtJHHKa TOKa K Ka-

TO;llY, eOe.ll.HH!!IOTC!! e npHT!!HYTbIMIi K

KarO.ll.Y HOHaMH BO.ll.OpO;lla (aroMaMH,
JlHllIeHHbIMH 9J1eKTpoHa), oopa3Y!! ;lJIeK-

TpoHettTpaJlbHbIe aTOMbl BO.ll.OpO.ll.a.

TaKHM oopa30M, HeXO;ll!i H3 eTpoe-

HH!! aTOMa, Mbl nOJlY4aeM HarJUl.ll.HOe

npe.ll.CTaBJleHHe H 0 TOM, KaKHM oopa-
30M H.lI.eT TOK 4epe3 9J1eKTpOJlHT, II

KaK HOHbI npeBpalll.alOTC!! npH 9TOM

B 9J1!KTpoHettTpaJlbHbIe 3TOMbI.

7. BTOpUIJHble HBJleHHH npH
SJleKTpOJlH3e. B HeKOTopblX cJlY1Ja!!x
npH 9J1eKTpOJlH3e Y 9J1eKTpO.1l0B npOHe-
XO.1lIlT BTopH4Hble peaKLl.HH. TaK, npH
9J1eKTpOJlli3e paCTBopa nOBapeHHOn
COJIH NaCl Ha KaTO;lle npH COe.1lHHeHHH

HOHOB Na+ C 9J1eKTpOHaMH .1l0Jl>KHbI

OblJlH Obi nOJlY4HTbC!! 3TOMbI HaTpH!!

Na, HO aTOMbI HaTpH!!, B npoTHBOnOJlO>KHOCTb HOHaM HaTpH!!, BCTynalOT

B peaKUHIO e BO.ll.OIO:

OHOa H+O Cl ¥amod
PHC. 257. CxeMa npOXOJKlteHHJI TOKa

Qepe3 9J1eKTpOJlHT.

2HIIO + 2Na = 2NaOH+ Ha
H
,2Na+ + 20H- .

BMecTo HaTpH!! Ha KaTO.ll.e BbI;lleJilleTCII BO.ll.OpO.1l, H Y KaTO.ll.a oopa3yeTcH
e.1lKHn HaTp, KOTopbItt 3aTeM MO>KeT OblTb HCnOJlb30BaH, paBHO KaK H BbI.lle-

JI!!IOlll.Hee!! Y KarOlI.a-BO;llOpO.ll. H y aHO;lla-XJlOp (eTp. 133).
TIpH 9J1eKTpOJIH3e pacTBopa cepHOn,ImCJIOTbI Ha KaTO;lle BbI.lI.e.'l!!eTC!! BO-

lI.0P0;ll, Ha aHo.ne >Ke, npH nOTepe HOHaMH SO&-- ;llnyx 9.'leKTpOHOB, ltOJI>KHO

OblJIO Obi nOJlY4HTbC!! Belll.eCTBO S04' HO TaKoe BemeCTBO B CBOOO.ll.HOM BH.lI.e

He eYllI.eCTByeT; BMeeTO S04 nOJlY4aIOTe!! S03 H 011:
2504 =2S03 + 011'

S03 C BO.ll.Oft oopa3yeT cepHYIO KHCJIOTY:

S03 +H
II!? = H

2S04

HilSO,? 2H++ 5°4

--
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Tenepr. nJISI HaC neJIaeTCSI nOHSlTHblM, nOlieMY np" onblTe paaJIOmeHHft

Bonbl 3JIeKTpHlIeCKHM TOKOM (CTp. 19) KOJIHlIeCTBO npH6aBJISIeMOR K BO.l1e cep-
Holl KHCJIOTbi OCTaeTCR HeH3MeHHblM, CKOJIbKO 6bl BpeMeHH HH nponycKaTb TOK,

H B KOHellHOM HTore pa3JIaraeTCSI TOJIbKO BO.l1a.

BMeCTo cepHoli KHCJIOTbI npH 3JIeKTpOJIH3e BO.l1b1 MomHO npH6aBJISlTb
K HeR e.l1KHII HaTp.

B 3TOM CJIYlIae Ha KaTO.l1e, KaK YH<e H3BeCTHO, nOJIYlIalOTCSI B0.l10p0.l1
II e.l1KHII HaTp:

2Na + 2H\l0 =2NaOH + H\I
NaOH? Na+ +OH-.

Ha aHO.l1e me, npH nOTepe 3JIeKTpOHOB HOHaMH OH-, TaKme npOHCXO liT

BTopHlIHaR peaKLlHSI, npH KOTOpoli BbI.l1eJIReTCfl KHCJIOpO.l1:

40H= 2H\l0 + 0\1'

DJIarO.l1apSl peaKLlHH Ha KaTO.l1e KOJIHlIeCTBO e,11KOrO HaTpa B paCTBOpe
TaKH<e OCTaeTCSI HeH3MeHHblM, B0.l10pO,LJ; H<e H KHCJIOpO.l1 B KOHellHOM HTore

BbI.lI.e,IJRlOTCR H3 BO.l1b1.

rrpH 3JIeKTpOJIH3e paCTBopa Na\lSO, BTopHlIHble peaK-
UHH npOHCXO,LJ;RT H Ha KaTO.l1e, r.l1e BbI,LJ;eJIReTCR BO.ll.OpO,LJ;
II nOJIYlIaeTCR B paCTBope e.l1KHR HaTp, H. Ha aHO.ll. , r,lJ.e
BbI,lJ.eJlReTCR KHC.'lOpO,lJ. H nOJIYlIaeTCR cepHaSlKHCJlOTa:

KaTO,lJ. (-) Na\lSO, AHO,LJ; (+>
2Na +-2Na++SO,---+ SO,

2Na + 2H\l0 = 2NaOH+ H\I
2S0, + 2H\l0 = 2H\lSO, +0\1'

ECJIH 3JIeKTpOJIH3 Na\lSO, npOH3BO,lJ.HTb B U-oopa3HoR
Tpy6Ke (pHC. 258) H K pacTBopy npH6aBHTb JIaKMYC, TO

.naKMYC Y aHO.ll;9. KpaCHeei, a Y KaTO,lJ.a CHHeeT.

LlJlR TOro lIT06b1 Ha aHO,lJ.e BbI.lI.eJIRJICR KHCJIOpO,lJ. H

nOJIYlIaJIaCb cepHaR KHCJIOTa, Heo6xo,lJ.HMO, lIT06b1 aHO,lJ. 6blJI
HJIH yrOJIbHblA HJIH H3 MeTaJIJIa, Ha KOTOpblR He ,lJ.eRCTBYlOT KHCJIOTbI, Ha-

npHMep - H3 nJIaTHHbl. ECJlH H<e aHO,ll, B3RT Me,LJ;HbJII, TO BbJ.l1eJleHHR KHCJIOpO,lJ.a
He npOHCXO,lJ.HT, a Me,ll,b nepeXO,ll,HT B paCTBOp B BH,lI,e HOHOB Me,lJ.n:

PHc.258. f1pH6op
ltJlR 9J1eKTpOJlH3!

CepHOHaTpHeBOii
COJIH.

Cu + SO, = CuSO,? Cu++ + SO,--.

8. CTeneHb Jl,HCCOIlHaIlHH. TIo TeopHH AppeHHyca, IIHCJIO MOJIeKYJI .l1aH-
Horo 3JIeKTpOJlHTa, pacna,ll,alOlLlHXCR B paCTBope Ha HOHbI, 3aBHCHT. OT KOH-

ueHTpaLlHH paCTBopa. 4eM 60Jlbilie pa36aBJIeH paCTBOp, TeM 60JlbiliHII npo.-
ueHT MOJleKYJI 3JIeKTpOJIHTa paCrra,ll,aeTCR H3 HOHbI.

TIO,ll,TBepH<,lI,eHHeM 3TOMY nOJIOH<eHHlO TeopHH MOH<eT CJIYH<liTb CJIe,ll,YlOlLlHR
onbiT. B npRMoyrOJIbHblR nJlOCKliR COCY,ll, rrOMelLlalOTCR ,lJ.Ba 3JIeKTpO,ll,a B BH,lI,e
nJIaCTHH TaKHX H<e pa3MepOB, KaK CTeHKH cocY.l1a (pHC. 259). B Llenb BKJIlO-

qaeTCR 3JIeKTpHlIecKaR JIaMrra, KaK B npe,ll,llIecTBYIOUJ.HX OrrblTax.

B cocY.l1 BJIHBaeTCR HeMHoro KOHLl.eHTpHpoBaHHoro pacTBopa YKCYCHOIt
KHCJIOTbJ H BKJIlOlIaeTCR TOK. JIaMrra HallHHaeT cJIa60 CBeTHTbCR.

ECJIH rroHeMHory npH6aBJIRTb B  ocY.LtBOJ1)' H pa3MeWHBaTb, TO CBelle-

HHe .'laMrrbl nOCTerreHHO YCHJIHBaeTCR.
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Eho YCH.7JeHHe TOKa HeJlb3H npHnHcaTbYMeHbweHHlO conpOTHBJleHlI!I
BCJle.ll.CTBHe Toro, '1TO YBeJlH'IHBaeTCIi nonepe'llloe Ce'leHHe )l{H.lI.KOrO npOBO.ll.-

HHKa. nponopUHOHaJ1bHO YBeJlH'IeIlHIO 06'beMa )KH.lI.KOCTH YMeHbwaeTCH KOH-

ueHTpaUHHKHCJlOTbl, H nOTOMY pa36aBJleHHe He .lI.OJl)l{HO OhlJlO ObI 8.'IHIITb
Ha CHJlY TOKa.

06'bIlCHeHHe Ha6J1IO.lI.aeMOrO !lBJleHHII, 3aKJlIO'IaeTCII B TOM, '1TO O.ll.HO-

BpeMeHHO C YMeHbweHHeM KOHueHTpaUHH KHCJlOTbl YCHJlHBaen::SI 3J1eKTpOJlI:I"
TH'IecKall .lI.I:ICCOUHaUHH;

H(CjlHaOjl) H+ + CiHaOi-.

npH TOM )l(e KOJIH'IecTBe KHcnOTW npou.ewr pacnaSlliHXCII MOJIeKyn C pa3-
6aBJIeHHeM YBeJlH'IlIBaeTC1I, T. e. YBeJlH'tH15aerC1l 'UICJlO nepetfOCRU1HxaneKTpR-
'teCKHIt TOK eltHHHU- HOHOB.

B03paCTaHl:le 3J1eKTpOnp080ltROCTH C pa36aBJleHl:leM B YKa3aHHbiX YCJ10-
BJUIX H,!I.eT He 6ecnpe.!leJ.l1>HO. Iloc.lIe .lI.OCT.3.TO'lRO .cHJlbHOrO pa36a.BJI 1H1I

B03paCTaHHe 3ReKTpOnpOBO.lI.HOCTH npeKpa aeTCg.
8TO 06'bIlCHlieTCII TeM, '1TO npH .lI.aHHOM pas6a.BJIe-
IIHB Y)I(e Bce MO,lle"YJlbI paCn3.JIHCb Ha HOH,"" npo-
HSOUIJL1 no./tHall i)uCCOV.Uau,UIl. n03TOMY np.a ,ll.3J1....
HeIUueM paa6aBJleHHH '1HCJI.O HOHOB OCTaeTCR TO

)Ke caMoe Ii CHmi TOKa He YBeJlH'IHBaeTCII.
nOJIH3H .lI.HCCOUHaUHH HacTynaeT 06bl'lHO J1I:1Wb

np" 04eHb CHilbHOM pa36aBJleHI:IH. TaKoe pa36a-
BJIeHHe YCJ10BHO HaSblsalOT n6eCKOHC'iHOe pa36a-
BJ1eHHe

U
.

no.ll. .pas6aBJIeHHeM
u 06bI'IHO pa3YMelOT '1HCJ10

J1HTpOB pacTBopa, cO.ll.ep>Karn:ero rpaMMOJ1eKYJ1Y
JJ.3.tlooro 3JleKTpOJ1IITa. PaS6aB31eHl:le CtIHTaeTCSI 6ec-

KOHe4HblM, KOf,!l.a rpaMMoJleiCYJl3 pacTBopeHa 60J1ee -qeM B 10000 JlI1TpoB.
Y pa.3J1H'tHblX 3J1,eKTpOJlHTOB npH O,ll,HHaKOBOM p3s6aBJleHHH cnz.eneIUI

oucco14UaijUU MOJleKYJI HJI HOHhI, T. e. npoll.eHT paCllaUWHXCH Ha HOHhI MOlle-

Kyn, pa3J1H'IeH.
Hallnl crenem, .lI.HCCOUHall.HH 3JIeKTpOJlI:IT3 npIi .lI.aHHOM paa6aBJI HH V

(pacT'BOp rpaMMOJIeKYJIbI B V JIHTpaX BO.ll.bl) MO>KHO Ha OCHOB3.HHH onpe-
.l{eJleHHH 9J.1eKTpOnpOBO.lJ;JIOCTI:I B cocY.ll.e. KaK H<1 pHC. 259. 1 CHa43JUI oupe.
.o.eJllleTCH 3J1eKTpOnpOBO.ll.HOCTb Bcero paCTBopA npH pA36aBJIeHHH, paBHOM V II,
H 3J1eKTpOnpOBO.ll.HOeTH 15cero paCTBopa npH oeCKOHellHOM pa30aBJleHI:IH.

PHC. 259. npH60p .l{JlII Ila-
6BIOlteHHII H3MeHeHHJI !lJleK-

TpOnpOBOJl.HOCTH pacTBopa
e pa36aDJleHHeM.

Ha npaKtHKe paC'IeT BeltYT, HCXOltH H3 TaK Ha3b1BaeMolI: MOJleKYJlRpHOH 911eKTpo.
UpOBOltBOCTH Bcero paCTBopa, cOltep>Kalltero rpaMMOJleKyny !lJleKTpOJlHTa B V.qHTpaX
BOllbl H nOMellteHHOrO B cocylt Me>K.!lY nJiOCKHMH !lJleKTpOlt8MH (Kax Ha pHC. 259),
HaXO.D:IIIltHMHCII 1101 paccTollll1UI 1 CM ltpyr OT ltpyra, npH PUHOCTH nOTeH{(HaJl08
B 1 BOJibT. TaK K8K ycrpoHTb TaKOH npH60p ltOCTaT01fflhlX pa3MepoB 6b1J1o 6b1 TPY.!lHO,

9neKTpOnpOBO.llHOCTb onpClteJlJlIOT B NeHbweM cocy.u;e H NOJleKYJlJlpHYIO !lJleKTpOBpO-
BOltHOCTh llaXOltBT nYTeM paC'IeTa:

1 113 cpH3l1KH H3BeCTHO, 'ITO !lJleKTpOnpOBO.ll.HOCTh ecrh BeIlH'IHlla 06paTHaa conpo-
THBJleIlHIO. ECJiH COnpOTHBI1 BHeP&CfBOpa paBHO R OMaM, TO ecib sneKTponpo-

BOltHOCTb pacTBopa.
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B npOBe;a Hf.lH TOKa yqaCTByeT T03lbKO ;ll.Ht OUtnlpoBaHiltR 'tJ:aCTb 3JleK-

TpOJlHTa. OtIeBH;II.HO, '11'0 3JH KTpOnpOBO.B.HOCT'b n p9OJ'O{>3CT'Bopa. 6Y.I(eT
BO CTOJlbKO pa3 MeHbllle 3J1eKTpOnpOBo.n.HOCTH BToporo paCTBopa, BO CKOJl-bKO

pa3 :q'H JlO MOJleKYJI, pacnaBUlHXCH Ha HOHb! B nepBOM paCTBOpe, Me-Hbllle

'1HCJla MOJleKYJI, pacnaOUlHX<CH Ha ROHb! DO STOpOM paCTBOpe, T. e. MeHbme

'1HCAa Bcex B3HTblX MOJI,eKyJl TaK KaK "PH oeCKOHe'lHOM pa36aOJleHHfI pac.
na.n.alOTCH Bce Mo.'IeKYJlbI.

ECJlH, HanpHMep, 6blJlO Halt.n.eHO, 'ITO 9J\eKTponpOBo.n.HOCTb O,l-HopMJUlb-
HOro paCTBopa YKcycooA KHCJI9TI:iI paBHa 4,73, a npH 6eCKOHe'lH'OM pa36aBJle-
HHH (60 'l B 10000 .Il) paBHa 364, TO MO)l{HO COCTaBHTb TaKYIO nponOPQHro:

1.JHCiIO pacnaBili. MOiIeKYiI npH pa36. V
_ 4,73_ _ 0 0133

1.JHcno pacnaBw. MOiIeK)'iI nltH {)eCK. pa36.
-

364
-, .

9TO 3Ha'lHT, 'ITO npH pa36aBJleHHi'! V pacnuaeTcH 0,0133 Bcero KOJIH.

qeCTBa MOJleKYJl, HJlH 1,33 03 CTa B3HTblX MOJleKYJI. J1Ha''Ie, CTeneHb ;ll.HC.

COUHaUHH YKCYCHOIt KHCJlOTbl B ;ll.aHHOM paCTBope paBHa 1,33%,

9J1eKTpOnpOBOJJ;HOCTb 3aBHCHT He TOJlbKO OT pa36aB.rteHHH, H.o 0 OT

TeMn'epaTypbl: C nO!lblllleHKelll TeMllepaTypbl :meKTponpOBO.1l.HOCTb 3J1e1<1'pO-
JlHTOB (B npoTHBOnOJlO)l{HOCTb SJn KTponpoBO.llHOCTH M-eT3J1J10t1) YB-ellH"IPI-
I1aeTCH. fi09TOMY, CpaBHI'lBaI1 CTefleHH ;IUICCOIJ.tl3I1MH :lJIeKTpOJJ1t1'OB, 6ePYT
onp-e.n.eJlemm, ClJ,eJl3HHble "PH OlJ,HOi:! H ToR me TeMnepaType.

fipH onpe.n;eneHHH CTeneHH ,nHCCOUJlaUKHKOHueHTpaUHIO MO)I{KO pac-
C'I"TbIB3Tb He B rpaMMOJleKYJlaX, II B rpaMMSKBIUlaneHTIlX.

EC.1H cpaBHHBaTb CTeneHH ltHCCOUHaUHH B paCTBopax, COlJ,ep)I{alUH"0l11'1t1
rpaMM9KBH'BaJH HTB 10 .Il (0,1-HOpMaJl'b'I'Ible paCTBOpbl), TO Mhl nOJlY'ItiM cJle-

;ll.YIOILl,He .ll.aHHble.
CTeneHH .n.HCCOUltaUHH ItHC.IIOT CH.'Iboo pa3J1H\laIOTCH Me)l{.II.Y c0601O.

Pa3HoA CTeneHblO .n.HCCOUHaLl,HH 06'bHCHHeTCH TO, 'IT.o KHCJlOTbi HMeIOT

<pa3.'IH'IHYIO "CHJlY".
CU.Il"Rbl,UU KHCJlOTaMH HI!JlHIOTCH: HNOs, HCl, HJ, HBr, H'iSO, (CTeneH"

;I.HCC.oUHaLl,HH 6J1H3KH K 100%).
CpeoHeu CU.Ilbt KHCJlOTaMH: HiSOS ' HiCrO" HaPO" HF (cTeneHb .n.HC.

COUHaUHH 30-10%).
CAa6wAUZ: H(C'JH30i)J C03'  S,HsBOa (creneHb .If.HCCO HaLl,HH

.oKOJlO 1 % H MeHbllle).
llleJlo'iJil -lice CHJlbOO .n.HCCOU,HHpOtlaHbI, sa HCKJlIO'IeHH MNH,OH (cTe.

neHb .II.HCC01J.HaUHH .oK.onO 1
0
/0),

COJIH - nO'lTH Bce 60Jlee HJlH MeHee CHJlbll.o .nH CoUHHpoBaHbI.

fipH ,n:HCCOUHalJ,HH ,ll,BYX tlJlH MHorOOCHOBtl"blX 1(I{cJloTo6pa3yeTcH HeCKOJIbK.o

.aHHOHOB.

TaK, MOJleKYJlbI cepHofi KHCJlOTbl ,n:alOT HOllbl HSO,- Ii 1i0Hb! 80,--:

HiSO, H++ HSO,- 2H + SO,--.

OpTO«1>OC«1>OpH3H KHCJlOTa .n.aeT 3 aHI'IOHa:

HsPO, H+ +H'iPO,- 2H++HPO,-- 3H+ + PO,---
9TOn nOCTeneHHoA .n.ncC.oUHaUHen .o6'bHCHHeTcH .o6pa30B3HHe rli.lf.poconen

(KHCJlblX coJleD), HanpHMep:

NaHSO" NaHiP04, NaiHPO, " T. ;11..
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9. CTeneHI» AHCCOUHaUHH SJleKTpOJlHTOB H CKOpOCTH peaKUHA.
CTeneHb  HCCOQHaQHH3neKTponHTOB onpe enReTHX aKTHBHOCTb npH XHM 

qeCKHX peaKQHRX. _

TaK, HanpHMep, peal{QHR Me>KllY KHcnOTaMH H MeTannaMH npOTeKaeT TeM

6b1CTpee, '1eM CHJlbHee, T. e. IIeM 60nee llHCCOQHHpOBaHa. KHCnOTa.

TIpHqHHa 3aKmOqaeTCH B TO I,qTO peaKQHH npOHCXOllHT He Me>KllY Mone-

KynaMH, a Me>KllY HOHaMH. 4eM 60nbUle KOHQeHTpaQHR HOHOB, TeM peaKQH!I
"lleT 6b1CTpee.

PeaKQHIO Me>K.!lY QHHKOM H commott KHcnOTOO MbI MO>Kefw\ ce6e npe.!l-
CTaBHTb TaK:

2e-.
Zn + 2H++ 2Cl-= Zn+++ 2Cl + Hi'

!t it
2HCl ZnCI,

2 9J1eKTpOHa (e) OT aTOMa QHHKa nepeXOllRT K .!lBYM HOHaM BO.!lOpOlla, KO-

Topble npeBpa alOTCHB 3J1eKTpOHeATpanbHble aTOMbI H. ATOMbI COe.!lHHRiOTCR
B MOJleKYJlbI HI: BbI.!lenReTCH ra3 BOllOpO.!l.

TIo Mepe Toro KaK HOHbI H+ YllanHIOTcH H3 pacTBopa, HlleT llanbHeAwaH

HOHH3aQHR MoneKYJI HCl, KOTopble nocteneHHO HaQeJlO HOHH3HPYIOTCR, H

B KOHlI,e KOHQOB BeCb BOllOpOll BbllleJlHeTCH. B pacTBope OCTaHYTCH TOJlbKO

HOHbI Zn++, Cl- H HeKoTopoe KOJlHqeCTBO HeHoHH3HpoBaHHblx MOJIeKYJI
ZnCll .

TaKHM 0t)pa30M peaKQH!I H.!leT, no cy ecTBY,TOJlbKO Me>K.l1Y Zn H H+

" ee MO>KHO Bblpa3HTb TaK:

Zn + 2H+= Zn'l+ + HI'

K 3TOMY >Ke paseHcTBY CSOllHTCH peaKQHH Me>KllY QHHKOM. H moooA

llPyroA KHCJIOTOA.

HeHo, '1TO qeM CHJlbHee .!lHCCOQHHpOsaHa KHCJlOTa, TeM 60JIbWe KOHQeH-

TpaQHH HOHOB H+ B pacTBope, H TeM 6b1CTpee llOJl>KHa 'HTTH peaKQHII.

. Onwm 1. TIOJIyqHTe OT npenollaSaTeJlR .!lBYHopMaJIbHble (2-H) pac.

TSOpbI COJlRHOtt H YKCYCHOO KHCJlOT.
BJleOTe B TPH CTaKaHa no 100 CM3 Ka>KllOA KHCJlOTbI, 6pocbTe B Ka:>K.!lbllt

CTaKaH nOqTH O.!lHOBpeMeHHo no KYCOqKY JleHTbl MarHHfI llJlHHOIO 5 CM H

Ha6J1lOllaATe TeqeHHe peaKlI,HA.
BMecTo MarHHH MO>KHO B3RTb no cOBepweHHo O.!lHHaKoBoMY KYCOqKY

QHHKOBOA nJlaCTHHKH. .

PaHbwe Bcero 3aKaHqHSaeTCfI peaKQHfI B COJlflHoA KHCJlOTe, a 3ueM,

3HaqHTeJIbHO n03>Ke,
- B YKCYCHOA, MaJlO.l1HCCOll,HHpOBaHHoA.

CKOpOCTH peaKQHA cooTseTCTsYIOT CTeneHH llHCCOQHaQHH KHCJlOT.

. Onblm 2. TIoBTopHTe onblT, B3RS KOHQeHTpHposaHHYIO cepHYIO KHC-

nOTY Y.!l. B. 1,84 (36-H) H2-H KHCJlOTY. .

KOHQeHTpHpoBaHHaH KHCJlOTa .I1HCCOQHHpOsaHa TOJlbKO Ha 1
0/0 , TIo9TOMY

C HelO MeTaJlJI peampyeT e.!lBa 3aMeTHO. B 2-H - MeraJfn pacTBopHercfI
3HaqHreJlbHO 6b1crpee.
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. On61m 3. B .n.Be o.n.HHaKOBbie KOJIOOqKH nOMeCTHTe no 1 z nopowKa

CaCOa . B O.n.HY Kon6oqKY BJIeATe oTMepeHHble MeH3ypKoR 20 c.us 2-H co-

nHHoA KHcnoThI, B .n.pyrylO
- CTOJlbKO >Ke 2-H YK9'CHOA KHCJlOTbl. CTapaA-

TC:Cb BnHTb KHcnOThi noqnl o.n.HoBpeMeHHo.

Ha6Ji1o.n.aATe pe3YJlbTaTbI. KaKaH pa3HHIJ:a? .

10. HOHHble paBHOBecHR. Bhlwe 6b1JIO CKa3aHO, qTO, no AppeHHYCY,
peaKIJ:HH .n.HCCOIJ:HaUHH 06paTHMa. TIpH H3MeHeHHH KOHueHTpaUHH HJIH TeM-

nepaTypbl peaKIJ:HH npeHMyw:eCTBeHHO H.n.eT B TY HJlH .n.pyrylO CTOPOHY. KaK

>Ke MomHO ce6e npe.n.CTaBHTb B3aHMOOTHoweHHe MOJleKYJl H HOHOB B pac-

TBope npH HeH3MeHHoA KOHIJ:eHTpaIJ:HH H npH nOCTOHHHOA TeMnepaType?
MbI MO>KeM HapHCOBaTb ce6e TaKYIO KapTHHY. Mo'neKYJlbI BHecenHoro

B BO.n.y 9J1eKTpOJlHTa ceAqac '>Ke HaqHHalOT .n.Hct>ct>YH.n.HpOBaTb, T. e. pacnpOCTpa-
HHTbCH B Bo.n.e BO Bce CTOpOHbI. .

B TO )!<e BpeMH HaqHHaeTCH H .n.HCCOIJ:HaUHH9THX MoneKYJI Ha HOHbI.

I10HbI (HJlH COJIbBaTbI HOHOB) TaK>Ke HaqHHalOT 6ecnopH.n.OqHO .n.BHraTbCH Cpe.n.H

J.IOJleKyn BO.l1b1. TIpH CBoeM .n.BH>KeHHH aHHOHhI H KaTHOHbI Me>K.l1Y c06010

BCTpeI.JaIOTCH, CTaJlKHBalOTCH H CHOBa 06pa3YIOT MOJleKYJlbI. 4eM 60.1bwe

HOHOB HaKonJiHeTCH B paCTBope, TeM l.Jaw:e OHH BCTpeqalOTCH H 06pa3YlOT
MOJleKYJlbI.

B TO>Ke BpeMH MO.jleKYJlhl onHTb paCna.l1alOTCH Ha HOHbI. 3TH .n.Ba npo-
THBOnOJlO>KHblX npouecca B KOHIJ:e KOHIJ:OB .l1pyr .n.pyra ypaBHoBeWHBaIOT.
CKOJlbKO MOJleKyn B e.l1HHHUY BpeMeHH paCna.l1aeTCH Ha HOHbI, CTOJlbKO >Ke

BHOBb 06pa3yeTCH. TaKHM 06pa30M YCTaHaBJIHBaeTCH nOCTOHHHoe COOTHO-

weHHe Me>K.l1Y qHCJlOM Hepa3J10>KeHHblX MOJleKYJl H qHCnOM HOHOB, HJlH, KaK

rOBopHT, HacTynaeT paBHOBeCHe. 3TO paBHOBeCHe, B OTJlHI.JHe OT MexaHH-

qeCKOrO - CTaTHI.JeCKOrO, T. e. HenO.l1BH>KHOrO paBHOBeCHH KaKorO-HH6Yltb
Tena, Ha3b1BaIOT- DOABRmHoe paSHOBeCHe.

EC.'1H paCTBOp pa36aBHTb, TO I.JHCJlO CTOJIKHOBeHHA HOHOB YMeHbwaeTCH,
CTeneHb .l1HCCOIJ:HaIJ:HH paCTBopa YBeJIHI.JHBaeTCH. TIpH OqeHb CHJlbllOM pa36a-

OJIeHHH, HaKOHeIJ:, HacTynaeT nOJIHaH .l1HCCOD.HaIJ:HH. 1

ECJlH B paCTBope HaXO.l1HTCH .n.Ba 9neKTpOJlHTa, TO npH CTOJlKHOBeHHHX

aHROHOB H KaTHOHOB MorYT 06pa30BaTbCH HOBbie MOJleKYJlbl.

MbI 3HaeM, qTO npH cnHBaHHH paCTBOpOB NaCI H KNOa HHKaKoro

OC&.n.Ka He 06pa3yeTCH. Bhlwe (CTp. 108) 6b1J1o CKa3aHO, I.JTO 9Ta pe-

aKIJ:HH He H.n.eT. Tenepb MbI 9TO HBJleHHe MO>KeM H306pa3HTb 60nee OTqeT-

nnBO:

NaCI cr+Na+
+ +

KNOa K++NO
a

-

H -l-t
KCI NaNOs

1 I10 HOBeiiwHM HayqRhlM ,naHllhlM ,nJlR CH.1bHblX 9J1eKTpOJlHTOB nOJlRaH ,nHCCOItHa-
nHR HacTynaeT, 1I0BHltHMOMY, npH J1106b1X KOHneHTpaaHRX, a He npH 6eCKOHe'!HOM

pas6aoneHHH, KaK ltYMaJl AppelfHYc. I10cneltHee CnpaBeltnHBO TOJlbKO ltJlH cJla6D1x

9J1eKTpOJlHTOB. Bonpoc 0 ltHCCOl\HaUHH CHJlbHblX 9neKTponHTOB paCCMaTpHBaeTCR
B Kypcax cpHSH'!eCKOH XHNHH, H Mbi Ha 9TOM Bonpoce s,neCb OCTaHaBJlHBaTbCR He
MO)KeM. KpOMe Toro, ltJlR paspeweHHR Tex sa.na'!, KOTopble ce6e C'raBHT KypC cpe,nHeii
WKOJlbl, 9TH nOJlp06HOCTH He HrpalOT pOJlH. B aeJlOM )Ke TeopHR paCnaJleHHR 9J1eK-

TpOJlHTOB lIa HOHbI He TOllbKO He onpOBepraYT8, HO nOJlY'!HJl3 pRlt HOOblJ: nO.D;TBep-
1K.D;CIIHH H 061>RCHeHHH.
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3ltecr. npRBe.ll:eHLl qeTl,lpe peaKIUIH: nepsasr rOpH30HTaJJI HaH CTpoKa-
.lnl:CCOLI.HaLlHR NaCl, 8TOp.3.lI- lUICCOl{HalUUI l\NOa. OepBall (flOCJle 3UaK3

p;J.BHOBeCI:IH) BepTHKa.lIbltaH CTpOKa- 06-pa3tJ8<iKHe' H 06paTHall .l{lofCCOWIa-

1I:HII HOBblX MOJleKYJI KCI H BTOpaH - 06pa30BaHHe FI lUICCOl{H3I.{HII HOBblX

MOJleKYJI NaNOa .

113 npKBe.u.eHHoro Bblille paBeHCTBa MbI BHD.HM, liTO HI:f OD.Ha 1i3, lIen"pex

peaKLlHfI: He HD.eT D.O KOHLla. B pacTlwpe HaXOD.HTCH BoceMb COpTOB pa3-
JlHlIHblX lIaCTliLl: 4 COpTa MOJleKYJI (Bce B HHlITO}/{HbIX KOJlHlIeCTBax, TaK

KaK COJIH - CH.'1bHbIe 3JleKTpOJlHTbl) H 4 COpTa HOHOB. Ho eGm 6bl MbI MOrJIH

YD.aJlIITb H3 pacTBopa JlH60 KCI JlH60 NaNOa, TO peaKI.{HH Y Hac D.OIIIJIa
6bJ D.O KOHl.{a.

11. YCJlOBHB, "PH KOTOpblX XHMHlleCKHe peaKQHH Me: .lI.Y3J1eK-

TpOJlHTaMH H.I1YT .lI.O KOHlta. ¥CJIOBHII, npH KOTOpbIX peaKLlHII oOMella
D.OXOltHT JJ.O KOHLla, y}/{e 6blJIH pa306paHbi BblIlle (CTp. 11 0, npaBHJIO Bep-
TOJIe). 3.u.eCb M.bI MO)\(eM pa.CCMOTpeTb HX C TOliKH 3peHHR paBHOBeCHII Me}/{D.Y
HOHaMH.

o 6 P a 3 0 B a H H e 0 caD. K a.

B Ka'leCTBe npHMepa pa36epeM y}/{e H3BeCTHYIO HaM peaKLllot1O Me}/{lty
XJlOpm':TblM flaTpKeM H aooTKO(epe6pRooit COJlI>JO. OpK 3-TOIt peaK1I:KH 80JlY-
qaeTCR Oea.!l.(}K XJlOpHCTOf.O cepe6pa AgCI. PeaK1{KH HD.YT 3.!.{eCb Ta HM
o6paooM':

NaCI +t Cl-+ Na+
+ +

AgNOa +t Ag+ + NOa
.

H H
paI:TltOp AgCl NaNOa

H
OC3.1(Oa: AgCI

HOHbI Cl- HAg+, BcipetJallCb, 06paaYM)T OtJflIl> MaJIO pac.TBOpRMoe (npaIC.
THlieCKH HepaCnOpMlItoe) XJl:opIlCTGe- cepe6po AgCI. Cpa::t.y )Ke 06paa.ye'fat
Hacw eHHbIltpaCTIlOp, H X.roofJRCToe cepe6p.o Bwrra.l;aeT B Oca..oK 

no Mepe YD.aJleHKR HotIOB cr H Ag+ R eTD.a.rIbHeJhnaJl D.HCCOLlHaLlml

HaCl H AgNOa . n,OH,CXOD.HT aTO noroMY, lITO' BCJleltC'lBHe yltaJleHH11 H3

paCTBopa Cl- H Ag+ npOl.{eCC 06paTHoro 06pa30BaHHR MOJIeKYJI NaCl H AgNOa

H3 HOHOB nepeCTaeT ypaBHOBeWHBaTb npOLlecc AHCCOD.HaLlHH 3THX MOJleKYJI.
TaKHM 06pa30M paBHOBeCHe HapywaeTClJ, Ii B KOHLle KOHLlOB Bce cepe6po
JI BeCb XJIOp OKa)\(YTCII npaKTIiI'leCKI4 HaueJlO B OCaltKe, B paCTBope )Ice

OCTaHYTCH TOJIbKO HOHbI Na+ H NOa

-

H HHIHO>KHOe KOJlHlIeCTBO MOJleKYJI
NaNOa .

3alt8'1a. HanHWHTe nolt06/flde me cxeMbI paBHOSeCHI! ltJlI! pe KD.HiiMem.!tY
BaCI H  ,A>fN YiIH HlISOt, FeCIs H NaOH, Ba(NOsYs II "tOOt.

B bI .It e JI e H It era 3 3.

. Oflwm I. K ae60JlhillOMY KOJHf'leCTBY KOHneHTpnpOBaHHOrO plKTJIO.pa

NH,Cl npH6aBbTe B npo6HpKe KOHU,eHTpMpoBaHHoA cepHoAiKHCJroThi.
Bbl3aMe'laeTe6eJlbIlt D.hlM - npH3H3K BbI.LJ;eJleHHII HCl. .
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npOHCXo..lUIlI\all peaKUHII Mo.iKeT (}blT& H300pa>KeHa TaKo.A Ho.RHo.;! cxell(Ol\:

2NH,Cl 2NH,+ + 2Cl-

+- +-
HiSO, 80,--+ 2H"

+t +t
(NH')\l80, 2HCI paCTBOp

it
2HCl ra 

06pa3YIOlI\IDtCH XJlOpRCThIA BO.l{o.po.lt HCl CHalJaJU nepeXO.l{KT B paCTROp,

3 33TeM, Kor.aa paCTBOp HM HaC&ITHTCH. Ha'lHHaeT BbI,neJlIITbCII B B ra3a.

51CHQ, lJTQ lJeM KQHueHTpHpOBaHHee B3IlTLJe pacTsof'bI NH,Cl H H
i801,t

TeM nQJlHee npQHCXQ.ltHT BbI..lI:eJleHHe r33QQ6pa3HQrQ HCI. Ha npaKTHKe MbI

6epeM TBep.ltbiA NH.Cl H KQHueHTpHPQ03HHYIO cepHYIO KHC,lQTY, CQ.ltepma.
lllYIO TQJI&ICO QKQJlQ 5% OQ.II:bI H .ll:HCCQU;HHPQOaHHYIO TQJlbKQ Ha 1°//)"

3aJ1.11'11l. HanHwHTe llOltor5lIbie me 1I0HHble CXeMH.!WI pea" Me)K.I!Y NHtCl
II NaOH, NHtCl H Ca(pH}2' AlGI. H HaPOt. FeS H HaPOt.

06pa3QOaHHe He.ll:HCCQUHHPQOaHIHHQ HJlH MaJlQ.l{HCCo.-

U H P 0. 0 3 H H 0. r 0. Co e.ll: H H e H H H.

HOHBQ€ YlJ'eHlfe OO'bsrcHlieT HaM, nQlJeMY H.lteT.I!o. KOH1J.3 peaKJUIli neATpa-

JlIl3a.lIJ.fH, XQTII npH "ToM peaKUHH, KaK ft fipH OOllteHe MeQY NaCl H !(NO,
(CTp. 341). o6pa3yeTCst paCTBOpnM&I B BOAe npo.ltYKT, HaOpHMep. NaCl npH

peaKIUHf Mem.ay NaOH H HC!. .aJlIt 9TQB pe3K[{HH MOHOlo. Hal1ucaTD ooe-

.ll:YlOrnylO cxellY:

HC1 HI-+Cl-
+ +

NaOH OH- +Na""
U

","0 NaQ

BQ.lta nOtlTH He npQOQ.ltHT Emercrpn'lecKoro To.K3- B HeA no.lJTH HeT CBo..

()o..ltHbIX HQHo.O. nQEnQMY, no. Mepe TQrQ K3K 0 p3CTBQpe CTaJlKHB310TCli HQHloi

H+ H OH-, QRH o.6p33YIOT MOJmeKYJlbI 80.ltbl, KQTQPhIe H3 HQHhI o.6p3THQ
nQlJTH He pa3J13r3IOTCIi. nO. Mepe TQrQ K3K Y.lt3J1I1IOTCII HQHbI H+ H OH-,
.!lHCCQUH311.HII MQJleKYJI HCl H NaOH H.lteT Bce .lt3J1bllle H .lt3J1bllle. nQKa,

H3.KOHeLl, B  aCTBopeHe QCTaH)"lCIi TOJIbKO HOHbI Cl- II Na+ " HH'ITOOKRQe

IWJIHtt€CTOO MOJIeKYJl NaCl.

3a.Aa'l& HanlDlWfTe cxeMH peaKQu Me>K.llY &(OH), K HC!. NaOH H H.POto'

Ca(QH). H HNO..

PeaKIUfft ..eIilTp3nH3aD.HH JUoooA KHCJIOTLI JIlo6oR llI.eJlO%1O cJ>aKTR'IeCKH
CBQ.ltHTCIi K TQMY, lJro HQHbl H+ H OH- .ltalOT MOJIeKYJI&I no<tTH He,aKCCo-

UMHPYIOw.eA Ha KOHM BQ I'd:

W+OH-=H\lO.
9TQ O()1>ilCHSIeT .lt3BHQ Y>Ke H3BeCrH&ltt cJ>aKT, lJTQ npH HettTp3J1H3aD.HH

CHJlbHblX KHC,1QT CHJlbHblMH QCHQ03HHRMH ObI.lteJlRerCIi Q.ltHQ H TO )l{e KQJlH-

'IeCTBQ TenJl3 H3 rpaMM9KBHOaJleHT, a HMeHHQ 13,7 laca/l.

PaCTBQpeHHe 0 cepHQA KHCJlQTe rIf.ltp3ra QKHC" Me.ltH Cu(OH)\I MQ)I{HQ

061>IICHHTb TaKIiM Q6pa3QM. TaK KaK cooceM He paCTBQPHMblX Bew.eCTB HeT,.
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TO HH'ITO)KHOe KOJlHqe TBO CU(OH)'J nepCXO.l1HT B paCTBOp 0

CU++ H OH-.

Cu(OH), mp... ? Cu(OH)'J

.ll.aeT OOUb!

pam. :;!: Cu+++ 2'OH-

+ +
:;tSO,--+ 2H+

H
CuSO, 2H'JQ.

nO Mepe oopaaOBaHHH MoneKYJI BO.l1h1 paCTBOpeHHhlR Cu(OH)'J nOCTe-

neHHO .I1HCCOIJ.HHpyeT, TBep.l1b1R me Cu(OH)'J nOCTerreHHO rrepeXO.l1HT B pacTllop.
npOIJ.eCC H.I1eT .110 Tex rrop, nOKa BeCb Cu(OH)'J He paCTBopHTCII.

Oopa30BaHHeM ManO.l1HCCOIJ.HHpOBaHHblX COe.l1HHeHHR OO"bllCHHeTCH BLJTec 
HeHHe B paCTBope cnaohlx KHcnOT CHnbHbIMH.

. Olt6lm 2. K paCTBOpy YKcycHoHaTpHeBoR conH rrpHneATe conliHoR

KHcnOThI; oopaTHTe BHHMaHHe Ha rrOIlBneHHe 3arraxa YKCYCHOA KHcnOThI.

HanHWHTe cxeMY rrpOHCXO.l1I1lIJ.eit peaKIJ.HH. .

12. fHJlpOJlH3 cOJleA. MhI yme 3HaeM, '1TO paCTBopb! MHOfHX coneR

OMelOT He HeATpanbHYIO, a KHcnylO HnH lIJ.enO'lHYIO peaKUHIO Ha naKMYC.
3TO OO"bHCHlleTCII TeM, '1TO conH BCTyrralOT B peaKIJ.HIO C B0.l10 it , 06pa3YH
OCHOBaHHII H KHcnOTbl (CTp. 233).

B Tex cnY'IallX, KOr.l1a OCHOBaHHe CHnbHoe, a KHcnOTa cnaoall, peaKIJ.HH
pacTBopa conH lIJ.enO'lHaH, KaK y Na,COs' EcnH me KHCJlOTa CHnbHaH, a OCHO 

BaHHe cnaooe, TO peaKIJ.HH paCTBopa conH - KHcnaH, KaK y AICla, CuSO. H ltp.

TeopHH 3neKTpOnHTH'IeCKOA .D.HCCOIJ.HaIJ.HH .D.aeT STHM HaOnlO.lleHHHM TaKOe

06"bHCHeHHe. To, 'ITO 'IHCTaH BOlta, XOTH H KpaitHe cna60, HO Bce m-e npo 
BO.ll.HT 3neKTpH'IeCKHit TOK, rrOKa3b1BaeT, 'ITO BO.D.a CO.D.ep>KHT HeKOTopoe
KOnH'IeCTBO HOHOB H+ H OH-. 113 3neKTpOrrpOBOltHOCTH 'IHCTOIt BO.D.bl cne 

.D.yeT, 'ITO B HeR OKono 0,00001 0
/0 MoneKyn .D.HCCOIJ.HHpOBaHbl Ha HOHbl.

Pa3 HOHbI H+ H OH- B BO.D.e HMeIOTCH,
- OHH MorYT BCTyrraTb B peaK 

IJ.HIO C .D.pyrHMH HOHaMH. D03ToMY npoIJ.ecc, npOHCXO.D.HlIJ.Hit B pacTBope
Na,COs' MomHO H300pa3ltTb B BH.I1e TaKoit cxeMbI:

Na'JCOs :;!: 2Na++ COs

--

+ +
2H20:;!: 20W+ 2H+

.u it
2NaOH H'JCOs.

113 SToro paBeHCTBa BH.D.HO, 'ITO HOHhI COs
- -

.I1alOT ManOHOHH3HpOBau-

HYIO KHcnOTY HiCOs, TOr.D.a KaK HOHbI Na+ H OH- .D.alOT CHnbHO HOHH3H 

pOBaHHblit e.D.KHit HaTp. Y.D.aneHHe H3 paCTBopa HOHOB H+ rrpH 06pa30BaHHK
MoneKyn H'JCOs Bbl3b1BaeT .D.anbHeitwylO .D.HCCOIJ.HaIJ.HIO BO.D.LI H T. .11. TaKHM

oopa30M B paCTBope rronY'laeTCH H30blTOK OOHOB OH-, 0 paCTBOp HMeeT

lIJ.enO'lHYIO peaKIJ.HIO Ha JlaKMYC.
B pacTBope me nOBapeHHoit conH rronY'lHnHcb Obi npH rH.D.pOnH3e xopowo

H rrpH6J1030TenbHo O.l1HHaKOBO .I1HCCOIJ.HHpYIOlIJ.He NaOH K HCl:

NaCI Na++ CI-

+ +
HtO OH-+H+

 t  t
NaOH HCl

HiS0..
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n09TOMY DpaKTHqeCKn peaKUHII rn.npOJlH9a He o.neT, 0 paCTBOp DOBa-

peHHoA cOJln HMeeT Ha JlaKMYC HeATpaJlbHYIO pealUJ,nlO.

. Onwm. HarpeATe B CTaKaHe nO'lTH .no KnOeHH!) .nHCTHJlJlHpOBaHHYIO
BOllY H npH nOMOJU.H CTeKJlHHHOA OaJlO'lKH BHeCHTe B Hee HeCKOJlbKO Kaoe.lb

paCTBOpa FeCI3. BbI aaMe'laeTe, qTO ')\(nllKOCTb B CTaKaHe npno6peTaeT
.6ypblA UBeT. 3TO 06paaOBaJlCH KOJlJlOH.nHblA paCTBOp Fe(OH)3'

npH6aBbTe K paCTBo'py JlaKMyca. JIaKMYC KpaCHeeT.
06'bHCHHTe Ha6J1IO.naeMoe HBJleHHe H HaOHIllHTe COOTBeTCTBYIOJU.YIO cxeMY. .

3a.na'la. HanHwHTe cxeMbI peaKUHH rHltpOJlH3a ltJlII CneltYIOIII.HX COHeH: AICI.,
CuSO{, Na2S H OTBeTbTe lIa Bonpoc, KaKYIO peaKL(HIO lIa JlaKMYC .nOiUKHbI HMeTb

paCTBOpbl 9THX co.1eH.

BonpOCbI JI.JI5I nOBTOPEHW5I.

1. I1epc'lHcnHTe 06II1.He xapaKTepHble oco6eHHocTH KHCJlOT, III.eJIO'leH H COJleH.
2. KaK 06'bIlCHlieTcli 06II1.HOCTb CBOHCTB KHCJlOT? III.eJlo'leii?
3. B '1CM OTJlH'IHe HOHOB OT aTOMOB H MOJleKYJI?
4. KaK BJlHlleT lIa CTeneHb JlHCCOUHaL(HH pa36aBJlellHe pacTBopa?
5. LleM 06'bIlCHlieTCIi pa3J1H'IHali XHMH'IeCKali aKTHBHOCTb KHCJlOT?
6. KaK TO'lHO onpeltenHTb nOHIiTHe .KHCJlOTa

M
H .III.enO'lb

M ?

7. nO'IeMY pacTBop rJlHuepHHa He npOBOltHT 3J1eKTpH'IeCKOrO TOKa?

8. I10'leMY KOHneHTpHpoBaHHaH H CHllbHO pa36aBJleHHaH cepHaH KHCJlOTa O'lenb

c a60lteiicTByeT Ha UHHK?
9. KaKoii aHHOH H KaKoH KaTHOIl HaXOltHTCH B pacTBope 6epToneToBoH COJlH?

10. KaK 06'bHCHHTb npOXOJKJleHHe 3J1eKTpH'IeCKOrO TOKa '1epe3 pacTBopbl 3J1eK-

'l'pO,1HTOB?
11. nO'IeMY ra3006pa3Hblii xnopHc'l'blii BOltOpOlt He Ha3b1BaIOT KHCJlOTOJH

12. Ha30BHTe H3BeCTHbie BaM .L(BeTHble" HOHbI.

13. LleM 06'bHCHHeTcli cnoc06HoCTb BOltbl Bbl3b1BaTb 9J1eKTpOJlHTH'lecKYIO ltIiCCO-
UHaUHIO KHCJlOT, III.eJlo'leii H conell?

14 npHDeltHTe npHMepbl BTOpH'IHblX peaKUHii npH 9J1eKTpOJlH3e.
15. KaKHM 06pa30M MOJKHO onpelteJlHTb CTeneHb ltHCCOUHaUHH 9J1eKTpOJlHTa?
16. LITO TaKoe 6eCKOHe'lHOe pa36aBJleHHe 9J1eKTpOJlHTa?
17. KaK.BJlHHeT TeMnepaTypa lIa CTeneHb ltHCCOUHaUHH 9J1eKTpOJlHTOB?
18. I10'leMY YKcycHaH KHcnOTa nJloxo npOBOltHT TOK, a conHHaH -xopowo?
19. KaK .II0JlJKHa H3MeHHTbCR 9J1eKTponpOBOltHOCTb pacTBopa YKCYCHOA KHCJlOTbI,

eeJlH Mbi npHJlbeM K HeMY aMMHaK?

20. KaKHe HOHbI BCerlta HMelOTCfI B xopowo npHrOTOBJlellHOM cyne?
21. HapHcYHTe, nOJlb3YHCb 0603HaliellHHMH, npHMeHHeMblMH Ha pHC. 257, KapTHBY

UeKTpOJlH3a CepHOaJlIOMHHHeBoA COJIH.
22. KaKoii 9J1eKTpOlt npH HHKKenHpoBaHHH ltO.1JKeH lteJlaTbCn H3 HHKKeJlH?
23. Ha30BHTe .IIBe CHllbllbiX H ltBe cJla6b1x KHCJlOTbI.
24. Ha30BHTe cna6yIO III.eJlO'lb.

25. I10'leMY Ha 9THKeTKax 6YTblJlOK C Jle'le611b1MH MHHepaJlbHblMH Bo.naMH 06b1'100

DHWYT cOltepJKaHHe B BOJle He cOJleii, a HOHOB?

26. HanHwHTe B BHlte HOIIHblX cxeM CJleltYIOIII.He peaKUHH:

KBr + AgN08 ; CuCI. + 2KOH; Cu(N03). + Na.HPO{; Pb(CaH80.). + K2SO{.
27. KaK H3MeHHTCH CTenellb JIHCCOUHaUHH BOltHOrO pacTBopa KHCJlOTbI, eCJlH

K BeMY npH6aBHTb cnHpT?
28. I1pH lteiiCTBHH HaTpHH Ba CIIHpT BblJleJifleTCH BOltOpOlt H nOJlY'laeTcH COeltH-

oeRRe, B COCTaB KOToporo BXOltHT HaTpHH. HO'leMY cnHpT HeJlb3H Ha3BaTb KHCJlOTOii?
29, KaKYIO peaKUHIO Ha naKMYc HMeeT pacTBop K.COa. KaKYIO -ZoCI., KaKYlo

CuSO{?
30. KaKHe HOBbi MOJKeT JIaBaTb B pacTBope AI(OH)a?
31. Pa36epHTe C sneKTpoHHOil TO'lKH 3pellHH peaKUHIO MeJKlty AI II H.SO,.
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- Ao6b1BaHlle 118 PYA 1f1, -. 28"4
- KOBKHe 272
- IIIITKRe 272
- pacnpocTpatreHH.OCTb II npa-

pOJle 33, 'J:l1'J
- CaMOpOJlHble 283
- coeAHHeHHII C ruorellWB 7/8
- COeJlIUleHIIJI C cepoA m, 273
- TIIepA1>le m
- cjlH3K'l.eCKRe CBoilcTlla 2ft)-
- XHDlH'leCIWe caoilCTB8' 2'16
- xpynKHe m
- L\BeTHble 27()
- 'lepRhre 27<t
- lL\eJlO'lllD-8eMear.nfile 29')
- lL\eJlO'lHhle 285

MeTm m

MHKpoopraHH!UthI 60Jle8HeTltO 
Hble 13, 14. 40

MHKcep 314
MoanH264
MoneKY.ll8 SO, sa
MOJlOKO 3

341



101OJlOIIO rOMoreRHsHpoBIHRoe 242
MOMeHT Bbli\eJleHHB m. 129
MOHorRApn 168
MpaMop 294
M Y a C caR 138

MYMHB 309
MytjleJib 122
MblwbBK 213

Harep B 0PYIKIlIl 189

HallRnb 13, 296
HapblBHble OB' 130
Hup eAIIHIi 94
HU,HA 285, 286
- pacnpocTplueHHocTb B npu-

pOAe 33
HawBTblpllblA CDHpT 180
HamaTl"pb 179
Hernpou 264
HCAoIKor 163
HeiiTpoHbI 264
HelBCTaJlJlbl 32, 250
H OH42
HecjJTb 73
HRSWHA OKIICeJl f11
HUKKeJlb 97
HUJlbCOH 2057
HRTpOrJlRnepHH 191
HUTpocjJocKa 211

060ralUeHRe PY.D; 175
OB. CII. OTpaOJllllOlUHe BelUeCTBB
OrapKR KOJl"cAaUHble 166
OrHeTywHTCJJb 230, 231
OSOH 56, 66
OSOBBTOp 55
OKuRua 6
OKHCJlCHRe 69. 8<1
- MeJl,JleHHOe 82
OKBCJJHTCJlb 87

OIlHCJlHTeRbHo - BOCCTaUOBHTeRb-
H.lli npoQeCC 87

OIlRC..bI 92
- aSOTa 187, 188
- 6cspas..B..Hble 116
- K.I8CcHtjlHKaQHB 115
- HecoJlc06pasYIOlUHP 115
- cOJle06pasYIOlUHe 116
- COJIR 116

OUCb aSOTa 183
- aJllOlIHBRB 94. 249
- 6apHB 97
- BOCCTaHOBJJeHRe 38, 87, 88
- IKe..esa !Jl, 309
- KaJlHB !Jl
- K8.IIbQHB 93, 94, 293
- lIarUHI! 94
- lIapraHQa 3tJ7
- MeAH 96, 299
- uaTpRII !Jl, 286
- CBHHua If1
- cepc6pa 93
- yrJlepo.D;a 77, 224
- :lpOIl8 94, 304

O.lleYIl 168
OCHOBaHHB f11
-- nOJlY'leaHe 110
- CHJlbH e 112, 232, 292, 339
- c.D86b1e 112, 232
OCHOBHOCTb lIucnOTbi 102

OcyweuHe raSOB 162

OTIIY'IBBaHRe 242

OTpaa..BlOlUBe BelUeCTBa 129, m
OTcTaHBluue 4

OUOAbI, YTBJlRSaQHR 175
OualK,llcuue DpH pacTBopeuuR 147

DapJlepR3aQRB 283

napBHK 83
naccRBuoe IKeJleao 186
nU:..bB8B IKHAKOCTb 124

nepr.aMeUTHIB 6Yllara 248

neperoBKI 5

348

neperORIII cyxall 73, 74, 217
IIcpeJleJl 'IyrYHa 319

IIepcKHcb 116
- 6apuB 116
- BOi\OP0.D;a -46, 116
- unpu" 286

IIepHO.D; nOJlypacnaAa 267

IIepHoAbI 60JlbWUe 253
- lI....blC 2.53

IIe"b KOJJ'IC.D;8HHall 165
- KOIIH8THali 79
- CHMeHca-MapTeHa 323
- SJleKTpH'ICCKa" 323

IIHpHT 72

IIHpOKCRRHH 191

IIHpoTeXHHKa 190
IIJJaoRKoBblli wnn 137
IInaoHH 89
IIJlaliK 74
IIJlacTR'IeCKHe MICCbI 174
II06e.D;HT 275

nOA ne'lR 323
nO.D;BHIKHOC paBHoBecHe 146, 341

IIosRTpoH 264

IIoJlHllepHsaQHB 160

IIoJlRllopcjJHsM 164
IIo"oHHIi 266

IIoJlynpoi\YKT 173

IIoJlBpHble COC.D;HHeHRB 263

IIopoJ: 6CS.D;blMHblH 191
- 'Icpublii 189
IIOTalU 98, 291

II paBHJlO 6 CpT 0 .II 6 110

IIpeQHnHTu 210
IIpH60p re Ii - n 10 C C a K a 43
- AJiB BOCCTaHOBJlCIIHB OJlHCH

lIeAH 38
- AJlI( nOJlY'IeHRA BOi\OpO.D;a 27
- - e.D;KOrO HaTpa 133
- -' KHCJJOpOAa 2.3
- - :lRopa 126
- - J:JlOpHCTOro BO.D;OpO.D;a 121
- AJI" paaRoIKeHHII BOi\bI 20
- .11.1111 S.IIenpo..lIsa 335

-.I1lOlIa44
- naB y a S b e 20. 39
IIpRlleueUUBaaOTHOH KHCJlOTbl200
- aliliRaKl 198
- CIpolla 135
- KHCJlOpOAa 24
- cepHoA KRCJJOTbI 172
- cepoBoAopoAa 156
- cepy 154
- cOJllrBoli KRC..OTbl123
- cjJTopa 138
-

1II0pa 128 ,

IIpuHQHn npOTHaOTOKa 122, 168
- TenJlo06MCHa 167
IIpunoA 275

IIplicTJlR38
IIp06..eMa asora 1M, 193

IIpoTHBoraa 26, 131. 132

IIpoTHBoToK 168

IIpoToR 259

IIponecc .o;oMeRHblli 90
- OKHCJlHTeJlbHO-BOCCraHOBB-

TeJlbUblH ff1

IIPycT 46
IIycTu nopoAa 175
rIbI..eBu uMepa 166

PaaeUCTBI J:RMR..eCKRe 62

PaaHoaecHe DOABHIKHoe 146, 341
PUHA 2fi1
PaAH oaKTHBROCTb 267
PUOH 268
PaSClaB.leHUe pacTBopa 338
Pacnu arOIiOB 268

PaCnblJleURe 9J1eKTpR'IeCKOe 247

PacTBop rpaYMOJleKYJl"publli 149
- JlenHUOpllaJlbHblA 152
- KOJlJlOlI,I,Hblli 242
- MOJlBpuYA 149

PICTBOp UICblU\eRHblli 16, 143
- HOpMaJlbHblii 151, 152
- OAHOpO.D;Hblii 244
- nepecbllUeHH",A 146
- nOJlyuopManbublii, 152
PacTBopeHHe, npoQecc 141
- OJlJlalKJ\eUHe npH .paCTBOpenHR

147 ,
-

paaorpeBauHe npR pBCTBOpe-
UHH 147

- BueHHA, cOnpOBOlK,llalOlUHe
pacTBopeHHe 147

PacTBopHMOCTb 16, 142, 143
- rasoB 143
- IKHAKocTeii 143
- KoscjJHQHeHf 16
- ,0cHoBaHHA 111
- cOJleii 111
- TBepi\blX TeJl 143
PaC'IeTbi no cjJopMYJJaM 64
PeaKTHB ua HO.D; 137
- Ha cepHYIO KHCJJOTY 164
- Ha COJIRHYIO KHC.IIOTY 124

PeaKQHR BOCCTaHOB.IICIIHI( 38, 85, 86
- rOpeUHI( 70
- aaMelUeHRII 21
- KRCUI 99, 112
- HeiiTpa.llH3aUHII 112, 114
- HeiiTpanbHaB 117
- o611cHa 109, 110
- OKHCJleUHI( 82, 92
- paaJlOIKeHHII 7, 8
- COei\HHeHHII 8, 10
- lneJJO..Hal( 96, 112
- 9KaOTepMH'IeCKaA 2O:i
- SBi\OTepMH'IeCKaB 203

PerPHepaQRII TenJla 323
PcaKa MeTaJlJla 24
PIK8BoICURe 84, 85, 279

PY.D;a 88, 91

PYAbi 6e.D;uble 284
- 60raTbie 284

CaliOBOCnJl8MCnCHHe 83

CaapKa >KeJle3a 24

GBRHeQ, cBoilcTBa 770-271
- cepHHcTblli 86
CBRHIlOBblli 6J1eCK 66
Ce..eH 177
Ce"HTpa 188
- aliIlHI'IIIall 190
- HopBelKCKII( 194
- 'IR.IIHAcKIB 189

Cepa 152
- 1II0pcjJUU 154
- 1I0HOKJlHHOliepBall 153
- OKTUAPH'IeCKall 152, 153
- n.llaCTH..eCKaA 154
- npHSMaTH..ecKall 153
- pOIIClRQeCKBA 1..53
- CBllopoAuaB 155
- 'IepeUKOBal( 152

CepuaB KHCJlOTB 159
- - AelicTBRe HB yr..eBoAbi 162

- - - Ha MeTaJlJlbl 163
- - npoRsBOi\CTBO 164, 170, 171

CepBRcTblii Bo.o;opoA 157

CepoBoAoPO.o; 156

CepoyrJlcpoi\ 83
CHJlRKaTHallnpOMblWlleuuocTb 239
CHJlHKaTbi 239, 240
CRJlbBHHHT 291
CIiMeuc 323
CRHRA KaMelib 299
CHHTea 44
- aMIIHaKB 195

CKaH,llHH 257

CKHnHi\ap 70
CKJlOA6BCKI-KlOpli 266
CMO.lla nMeHHoyroJlbuaB 74
COAB 287, 288
- JlByyrJleKHcJlu 289
- .IIJ1B DHnll 287



Con nJiboOBHpOBaHHaR 289
-- KpHCTtJlJlH'IeCKai 289
CO"H 100, 101
- .BOTHOH KHCJlOTbI 188

tJllOMHHHeBoH KHCJlOTbi 301
- .IIMOHHK 180, 181, 194
- 6.pHII 2'n
- J1BOHHble 105
-- JlBYXPOllOBOH KHcaOTbi 305
- JKeJl eaa 309
- K8J1Ka 291
- KaJlbUHII 2!13
- KBCJlble (rHJl.pOCOJlH) 104
- lIarHHII 292
- lIapr8HD.OBOA KHCJlOTbI 307

lIeAH 299
- HaaBaHHII 103, 104
- H8TPHII 286
- HeATpaJlbHble 112
- HOpllaJIbHble 104
- o6paaouHHe 114
- OCHOSHble 233
-- pacnopHMocTb 111
- cMewaHHble 128
- CpeJl.HBe 104
- CTPOHItHII 297
- yrOJlbHOH KHCJlOTbi 232
- ljIocljlopHoA KKCJlOTbi 'JJJ7
- XpOllOBOH KHCJlOTbi 305

COJIb 6epTOJleTOll8 60, 65
- ablBap O'iHall 119
- rJlay6epoB8 2ff1
--

ropbK811 103
- UlielUlall 119
-

!10B8peHH811 119, 283
- C8MOC8.P.O'lH8J1 119
- yrJleMeJl.KaJl 7, 65
COJlbBUbI HOHOB 335
COJlbB:! 289
Cn8Huocn, 17
CDJlaB THnorpaljlcKHH 275
CnHllbl 273
- .RTHljlpBKltROHHble 276
- IjIHaH'IeCKHe CBoHcTBa 274, 275
CTtJlH 317
CURRUHT 275

-

CT8Jlb 6b1CTpOpeJKYII\8J1 319
- a8K8J1K8 318
- K8'1eCTSeHHall 318
-. uepIKaselO1I\811 319
- DIIKKeJleBaIl 318
- lIapraHoos8H 318
- M8pTeHoHcK8S 326
- oTnycK 318
- CaMOKaJlKa 318
- TOliaCOSCKaH 322, 326
- XpOMOHRKKeJleo8J1 318
CTeKJlO 6ecoBeTHoe 240
- KB8puelioe 236
- p8cnopHMoe 237
- nseTHoe 240

CTeKJlOBapeHHe 240
CTeKOJlbSaS npoMblUJJleHHOCTb 239
CTeneHb Jl.HCCOItHaOllJl 337, 340

CTpoellRe aTOlla 259, 261
- sell\ecna 50

CTpOHltHH 296

Cy6J1Hllaltllll 136

CYJlella 60, 103

CYJlbljlaT 120

CynepcPocljlu 210
- Jl.SO(IHOH 210
CYPbMa 214
CycneHaBil 13, 15, 241
CY&IIJI lIeperoHKa 74. 217

Ta6.11Rlti MeR.II e .II e e a I 254

TeJl.llYP 177
TeMneparypa BOCnJlaileSeHKII 70

TellJl006MeHIIHK 167

TepMHT 303
Teplloljlocljlnbl 213
T B H .II 8 JI a IIBJleHDe 244
T U 11\ e H K 0162

T.IIeHile 83

T6MBC 320, 322

TOIIBCWJl8K 325

TOn.llHBO 72
- IKHJl.KOe 81
- nblJleSH.IIHOe 82

Topljl 73

TpaBJIesue KBC.IIOTbI 124

TpeDeJi 236

TpOTHJI 188

TYKOB811 npoMblUJJleDDOCTb 211
THlKell8J1 BOA8 265

Yr8p 79, 80

YrJlepo.. 216
YrO.llb 216, 217
- 8UHBHpOB8HKblH 219
- ApeBecKblH 218
- KalleBBblli 72, 217

Y..06peHRe 74

YA06peHHH aaOTHble 182

I
- KOHoeHTpKpOB8HHble 210
- IIHHepUbHble 291
- ljIocljlopHble 208
YJlbTp8MHKpocKon 245
YpasHHBauHe K03cpHoHeHToB &1

...aaa 242
<l>eHepBepK 190
<l>eppoxpoll 304
<l>HKCau.U8 aaOTa BoallYU 68KTe.

PUHIIH 192

<l>UJlbTp ropoAcKOIi 14
<l>UJlbTpar 4
<l>HJlbTpOBaHHe 4
<l>HJlbTpbl neCO'lHble 14
"'JlOTaUH8 176
<l>lIlOcbI 88, 89
<l>OPMYJlbI 60
- .lI.811bTOH 8 50
- IIOJleKYJlJlpHble 61, 62

<l>OPCYHK8 81. 82
"'ocreu m

"'OCIjIUbI 208, 209

<l>OCljloHHii 206

<l>ocljlop 204
- 6ecoBeTHblH 205
- Kp8CHblH 20j
- npRilelleRH8 'JIJ7
<l>OCIjIOPUTbI 204, 209
<l>ocljlopHble KHCJlOTbi 'JJY1

<l>TOp 13a, 139
<l>TopacTblA 80AOpO" 138

XBOCTbI 176
XIIMH3aoll8 npoMblUJJleHHOCTR 174
XHMH'IeCKaB 3Hep ra8 'JIJI, 202
XHMH'IeCKlle KOM6HHUbi 211, 212
- paseHcna 62
- IjIOPMYJl'" 58, 59
XHMH'IeCKH H 8HaJlH3 114
- CHIISOJI 68
- 83blK 68

XHIIH'IeCKOe BbiBeTpHBaaae 238
- CXOllCTBO 140, 177
XIlOp 124, 133

X.IIOpRCTblA .0.llOpo.. 119
X.IIOPH88 BO". 127
XO.llO"..lIbHHK 198
XpOIl 96, fTl, 304
XpoM8TbI 305

XpOllRTbi 305
XpoMnRK 306
XPYCTtJI" 240
- ropublA 23&

l(e.llJl8pRYCbI 123
UelleHT 240
UHHKoBa8 0611aHK8 66
UHHKoBbie 6e.llllJl8 277
UHHKO.blli Kynopoc 27
UBCTepHbI AJlII xpaaeHII8 p8CTBOpa

81111RaK8 199

QacTHlt8 50

'IepHall MeT8J1.11yprRII 88

'iH.IIBlicK811 CeJlHTp8 186

'iyryu 88, 89, 90, 314, 316, 317

WapOB811 MeJlbUHlt8 122
LU8U890
LUep8p.llitaaltHJI 283
liHU8 315
LUnljl CYWHJlbHblli 13
LUllaK 90, 92
- TOM8COB 'JIJ7. 210, 322

LUnaT JKeJleaublli 217
- HaBecTKosblH 217
- uCJlaHlIcKHA 2!13
- 1IJ18BHKOBblH 137
- TJIlKeJlblA 2fTl

IQe.llOK fTl
lUellO'lH 'n, 98

311BRaalleHT 151
aKCRKaTOp 162

aJleKTpOB03roHKa 1jI0ccpopa 213
aJleKTpoAoilH. 315
aJlenpOJlHa BOAbi 19
- lIeUHHSIl 335
- nOB8peHHoli COJIR 133

aJleKTpOJlHTbI 329
aJleKTpOH 259
- (cnJlaB) 292
aJleKTpOnpoBoAHOCTb pacTBopoB

338
aJlelleHT 31, 54, 55. 266
- cnHCOK 33

aJlelleHTbI rpynnbl 139, 255
- KJlaCcHIjIHKaltR8 250
- npeAcKaaaHHble 257
- pallHoaKTHBHble 268
- pacnpocTpalleHllocTb . npB-

pOAe 33
- peAKOaeMeJlbUble 255
aMaJlb 85

aMYJlbCRH 242

p:JeprHB 201

 BJleHReT Ii H A a JI H 244
}lSJleHHB IjIH3H"ecKHe 7
- XHMH'IeCKHe 6

}lJl.OSHTble .011\., npRlleHselible
Jl.JlH 60pb6b1 c speAHTeJllIlIR
CeJlbC". xoa. 123, 129. 138,
154, 157, 213, 299, 309



OfJlABnEHH2.

Cmp.
2npeJlHCAOHC

I. BeJl(ecT" II R'XnpeBpal1teHHII

1. BCJI(ecTBa. 2. HeKoTophle <:DOCO'6",
O'lfHCTKH BeDJ;eCH, -IIpHMeHRellbJe u

Te:IIll1'1tfe. 8. flpeo>paI1IeHlIB BeJl(eCTB.
4. PeDRo p8SJH>HGe&M'JI. 5. PeaxIIHB
COeJlR__. 6. X_cxRe npeBpa-
Jl(eHRB B "'R!lHR, Ha npOll!lBOACTBe R

B npap<>.l.e.

II. BO,ll.a . . . . ; . ; . . . . . . . . .

1. BOJla B npnpo.u.e. 2. OqHCTXa BOAbI
H 4ta_-teottHe CBniCTX8 '1HC10H BOJt.Y.
3. BOAa - paCTBBpHTeIiL. 4. COCT"
1I0AbI.

III. KBC.IIOpo.u.II1rO po,ll.. . . . . . . .

1. nOJlyqelHle 11 aro14cTBa ImCMlJl0J1a.
2. C06apaRMe HBCJIOP0.u... R CIKHra-
HHe 11 Hell PUJUIqHhlX BCJI(eCTB.
3. npHlieReHHII H TeXHHqeCHHe cno-
co6b1 nOJlyqeHHB KHCJlOpO.l!a. 4. no-

,/IyqeHRe 1I0.u.opoJra. 5,' CaOHCTBa BO-

JlopoJla. 6. nJlali1l tIO.I!"J,oJla. 7. fpe-
lIyqRH ra&. 8. nOllyqeHHe BO./lopOJla
B TE:IHHKe.

IV. 3.IIeMe'!T... . . . . . . . . . .

V. 3aKoH coxpaHelUHl lIeea Bel1teCTB .

1. OnhlThlc lIeTaJlUVR. 2. OnhlThI C

ApyrHIIR ...,lUec.......H. 3. 3U:OH co-

KpafteHRII seca BeBleCTB.

VI. Bos){yx . . . . .. . . . . . . . . .

1. Bouyx - CReCh rasoB. 2. COCTaIl

BOSJIYxa. 3. WHepTHhle r shI.

VII. BecoBWe cooTHomeHHII MC)I(){y 9J1e-

MeHTaMIl B XHMH"I-ecKHX coe.u.HHe.
HIIAJ( . . .. ...........

1. Deco...... COCTaB BO.u.M. 2. AHaJlIIS
H CHHTea. 3. 8ecoBOil COCT3B BO,llbf,
nOJl)''leHIIOH p4SJlR'fiIblMR cnoc06u"..
4. llepeKHch BO.l!Opo.u.a. 5. BecoBoK
COCTaB paMRqHhlI COe./lHReRHK yyx
SJleM.eHTOB.

VIII. CTpoeHRe Bel1teCTlIa ;. . . . . . .

1. ATOMhI ,l[aJlLToHa. 2. ATOMBO...OIIO-

HYJlBpHOe yqemre. 3. AJlJloTponRJ;lc
IIHAOHSMeReHHB SJleMeHT".. 4. Ikc
aTOMa B RTO,JIIBblH lIec. 5. XHIIRqe-

CHae"cjJoptlYJFbI. 6. KaK COCTUJlBeTCIl
XRMHqeCUII oJ>opVYJla. 7. MOJleKYJlBp-
Rble <jJoPVYJlbL. fi. XmmqeCKHe pueK-
CTB&. 9. PaC'leTi. no <jJopMYJlaM H pa.
BeRCTBav. 10. XallllqeCKHH .ShlH.

IX. OKRC.IIeHHe. BOCCTaHOIlJleHHe. . . .

1. fopellRc B KRCJlOpO./le R B- BOS-

Ayxe. 2. 311aqeHHe peaKIIHR r()JIemIB.
3. CYUB neperoHKa ./IepeBa R KaMeH-
1I0ro yrJlB. 4. n,laMB. 5. OHHCh yrJle-
pO./la. reHep8TopHblK ras. 6. MCAJleH-
HOO OKHCJleHHe. 7. PeaKIIHB Boccn-
HOBneHHB. 8. PcaK RsBOCCTaHOBJle-
}IIIS B MeTuJlyprHH. 9. Py.u.hI lKeJlesa
H <jJJIIOCLI. 10. .lI.oMeuHhli'I npollecc.350

3

Cmp.
X. 'OII8C:IIw. OCBO../lIIR. KHCJlOT....

c-. _ . . . . ... . . !l2

1. OKHCJlhI H flfJlpaThI <>xflc..ea.
2. '4>oPMYJlLl OKHCJlO1I. BaJfetI11'I0C'I'i>.
3. OCHoBaHHB. 4. KaclloT.... 5.83111-
MOJleHCTBHe KHCJlOT C MC...JlJlallll.
0e.01l.. .6. BSRHMoJteKcTllfle MelKJlY
C<!IJIbJO H MeTa"JIGII. 7. 88B1IMOJ!e<H'

KRC OTC OKHC "HMeTBnRo..
8. B&aHMO./leAcTBHe XHCJlOT C rHAP"
n_ oKHCJiOB MeTaJlJlOR. 9. P_IHMI
oftleHa lIelKJIY .1!BY.K CO"KM... 19. .Pe-
8f<I{R1I 06119a ""'RIllY COJlbJO R ICHC 
",oT"iI. 1'1. P9K1\f111 06_8a .eJKJIY
COJlIolO R Jl(eIIO'lbf() Vi...yqeHRC OctlO-
aaHflM). 12. PacTBopw.ocTL coReA ..
O<:lIOBaHHit. 13. 06pa9OBuHe tOJl'fl
IqIIi peaKItHII lIelKllY ./IBY'''' 4Ie_.-
__ OHHCJlaMH. 14. PealrBHR aoeitTpa.
,/IH38I1HR. 15. KJlICC1I4>HKaBft1I HHC-
.!lOll. 16. BaaHIIHaR CIIj/Sh lIeOKAY OICIIC-
naMH, OCHOIIIllHIMH, KKCil:or.... II
COJIIIIIH.

12

22

31

M

'3. r'BJlOf"eRW . . . . . ... . . .. ,. . .. _.

1. HOBapeuHas COJllo. 2. n."Y'Ie_
XJlOpHCTOro BO.llOpO,a:a H COJlBHOKK"'"
..IIOThi. 3. 3aBo.ll:cKoe nonY'l.eHH'e ca-
.UKOit InrCJlOTbl. 4. CROiIcTBa M R¥H-
 eHeH"eCOJIHIIOK KIICJlOThI. 5. XIIOp.
6. XJlOp H OTpaBJlSIOJl(Ae .CJI(eC......
7. 38111HTa OT1)Tp""_WHJ[Be'9lCC ".
8. TIoJlyqeHHe xJlopa B 6oJn.w",. ((0'
.!IRqeCTBIX. 9. 6poll. :KJ. 11.0.11. 11. c""op.
12. rpynna raJlOl'eHOB.

XH. PacTIIOP'" . . . . . . . . . . . . . .

1. f>IICTBOpeHue. 2. PacT8opllIWCTJo.
S. 311BHCHIIOCTb paCTBOpHROCTHO:r
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nPHJIO)KEHHE t

ATOMHblE BECA BA)KHEHUlnX 3JIEMEHTOB.

A30r.. .. .. .. .. .. .. .. .. .. .. N 14,008 HaTpHH . . . . . . . . . . Na 22,997
AJlIOMHIIHH .. .. .. .. .. Al 26,97 HeoH .. .. .. .... .. .. .. .... .. Ne 20,183
AproH . . . . . . . . . . . Ar 39,944 HHKKeJlb .. .. IJ .. .. .. .. .. .. Ni 58.69
napHH . . . . . . . . . . . Ba 137,36 OJlOBO .... ...... .. .. .. .. .. Sn 118,70
6epHJlHH .... .. .. .. .. .. .. Be 9,02 nJiaTHlla .... .... .. ...... .. pt 195,23

nop . . ... . . . . . . . . B 10,82 Pa.nHH . . . . . . . . . . . Ra 226,05
6pOM .. .. .. .. .. .. .. .. .. .. .. Br 79,916 PTYTb . . . . . . . . . . . Hg 200,61
BHCMYT . . . . . . . . . . Bi 209,00 Py6HltHA .. . . . . . . . Ro 85,48
Boltopo.a H 1,0081 CBHHeI( . . . . . . . . . . Pb 207,21

BOJlbcppalll.:......:'W 184,0 CeileH . . . . . . . . . . . Se 78,96
fellHH. . . . . . . . . . . He 4,003 Cepa'. . . . . . . . . . . . S 32,06
)l{eJle30 . , . . . . . . . . Fe 55,84 Cepe6po .. .. .. .. .. ...... -. Ag 107,880
30JlOTO .. .. .. .. . .. .. .. Au 197,2 CTpOIlI(HH .. .. .. .. .... .. .. Sr 87,63
Holt . . . . . . . . . . . . J 126,92 CYPbM8 . . . . . . . . . . Sb 121,76
HpHltHH . . . .. .... lr 193.1 TeJlIIYP .... .... ...... .. .. .. Te 127,61
KaltMHH . . . . . . . . . . Cd 112,41 TUTaH . . . . . . . . . . . Ti 47,90
KaJlHH . . . . . . . . . . . K 39,096 TopHH . . . . . . . . . . . Th 232,12
KallbUHH .. .. .. .. .. .. .. Ca 40,08 Yrllepolt .. .. .. .. .. .. ...... C 12,01
KHCnOpOlt. . . . . . . . . 0 16,000 Ypall .. .. .. .. .. .. .. .. .. .. .. U 238,07
Ko6anbT .. .. .. .. .. .. .. Co 58,94 ct>oc<jJop . . . . . . . . . . P 30,978
KpeMHHfi . . . . . . . . . Si 28,06 ct>TOp .. .. .. .. .. .. .. .. .. .. .. F 19,000
JIHTHH. . . . . . . . . . . Li 6,940 XIlOp .. .. .. .. .. .. .. .. ...... Cl 35,457
MarHHH . . . . . . . . . . Mg 24,32 XpOM .. . . . . . . . . . Cr 52,01
MapraHeI( .. - .. .. .. .. .. Mn 54,93 l{esHH . . . . . . . . . . . Cs 132,91
Meltb .. .. .. .. .... .. .. .. .. .. Cu 63,57 L{epHH .... .. .. .. .. .. .. .. .. Ce 140,13
MOJlH6lteH .. .. .. .. .. .. .. .. Mo- 95,95 l..{HHK .. .. . .. .... .. .. .. .. .. Zn 65,38
MhlWbHK .. .. .. .. .... .. .... As 74,91 l..{HpKOIIHIt .. .. .. .. .... .. .. Zr 91,22



nEPHOJJ,HIIECKASI CHCTEMA .9JIEMEHTOB,U,. n. MEHJJ.EJIEEBA. llPHJ/O}/(EHHE 1/.
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I I II I III j IV I V I VI I VII I
pHOltbi

I I
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I
1. H

I 1 Boltopolt

I1,0081

3. LI 4. Be 5. B 6. C 7. N 8.0 9. F
II 2 JIHTHA Be HIIIIHA Bop Yrllepolt A30T KUCllopolt <t>Tg&6,940 9,0 10,82 12,01 14,008 16,000 19,

VIII o

1
2. He
fenHA

4,003

10. Ne
Heoll

20,183

11. Na 1 12. Mg 13. Al 14. SI 15. P 16. S 17. en

HaTpH MarHHA AJlIOMHHHA KpeMHHIt ct>occpop Cepa XJlOp
22,997 I 24,32 26,97 28,06 30,978 32,06 35.457

19. K / 20. Ca 21. Sc 22. TI 23. V 24. Cr 25. Mn 26. Fe
KamlA KaJlbUHA CKaHltHfi THraH BaHaltHA Xp0M MapraHen )I{ene3o

39,096 I 40,08 45,10 47,90
.

50.95 52,01 54,93 55,84
IV
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.-
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37. Rb 38. Sr 39. V

\
41). Zr 41. Nb 42. Mo 43. Ma

I
I
44. Ru 45. Rh 46. Pd

6 Py6H.IJ:Hi! CTpOHUHA I1rrpHit UHpKOHHA HH06Hit MOJlH6lteH Ma3ypHA PYTeHHfi PO.IJ:Hit TIaJlJIaltHA
85,48 87,63 88,92 . 91,22 92,91 95,95 ? 101,7 102,91 106,7

V

1....;.....I............f ; m..I............ J ..........I................rti; .....[m.._- f---.rmmm i   -lm I -I--'ifi!.2-1------------r ejC
I 55. Cs 56. Ba 57-71. 72. Hf 73. Ta 74. W 75. Re 76. Os 77. Ir 78. pt

8 Ue3HH Bapllit Pe.IJ:K03eMeJIbHble racpHHA TallTaJI BOJlblppaM PellHit OCMHA I1pH.IJ:HA rI.1aTHHa

132,91 137,36 9J1eMeHTbl 1 178,6 180,88 184,0 186,31 191,5 193,1 195,23

III 3
18. Ar
Apron
39,944

4
?:1. Co 28. NJ
Ko6aJIbT HHKKeJIb
58,94 58,69

36. Kr
KpHIITOH
83,7

_V _ I  ;, , I--; r. ml-m-ii:  mm----   :lmrk :I-m;  ::1m_ :-__-------_.-----T  -
88. Ra 89. Ac 90. Th 91. Pa 92. U

PallllH AKTHHHIt TopHA I1poTaKTHHHA YpaH
226,05 (227) 232,12 (231) 238,071

87.
10 ?

-

I

Tunhl DblClfJ'

jcOJle06pa3.
OKHCIIOB

H nO.IJ:OPo.nH. \coe.a:HHeHHfi

R,O RO R,Oa RO, R205 ROa R2O, R04

RH4 RHs RH, RH
-----"-----

1 P E Ll K 0 3 E M E JI b H hi E 3 JI E M E Ii T hi
57. La 58. Ce 59. Pr 60. Nd 61. 62. Sm 63. Eu 64.0d
JIaHraH UepHA ITpa3eOltHM HeO.IJ:HM ? CaMapHA EBponHA falIoJluHHA
138,92 140,13 140,92 144,27 - 150,43 152,0 156,9

65. Tb 66.Dy 07. Ho 68. Er 69. Tu 70. Vb 71. Cp
Tep6uA .D.Hcnpo3Hfi fonbMHA 3p6HA Tymilt I1rrep6HIt KatcHonelt
159,2 162,46 163,50 167,20 169,4 173,04 175.0
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