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BMECTO
TIPE IVICJIOBUS

MHoOro Hamucaso O Jiazepax, O pakeTax, O CTPOEGHUM Bellle-
ctBa. Ho 0 TakoM moBcenneBHO HabJirogaeMoM OOBEKTE, Kak
NEHA, KHUI OvYeHb MaJlo. 3a nociennHue 60 JeT Ha PYcCKOM
A3bIKE MOSIBUJIACH BCETO OJHA MOHOrpadUs ¢ KpaTKuM Ha3Ba-
uueM: «Ilenwr» (aBTOp B. K. Tuxomupos). HanomMuum, uto
B 1918 romy Gruna mepeBesieHa ¢ HEMELKOTO M M3/1aHa Ha pyc-
ckoM s3bike kuura A. Maueronbna «Ilena», HO 3Ty KHUTY
MOXXHO HalTH TOJBKO B ABYX OuOiMOTekax cTpanbl. Bo3-
MOXHO, OHa ecTb y Oubauodunos. HasoBeM eie oaHy mepe-
BOIHYIO KHHUTY, BBILICJIIYIO y HAac CpaBHUTEJILHO HEJaBHO—
Yapnb3 Boiic, «MbulbHBIE My3bIpHd (JIEKUMH O BOJIOCHOCTH
U KamWUISPHBIX sIBJIEHUSX)». HamnucaHa oHa modYTd CTO JET
TOMY Hasaj.

IMucats 0 mene cnoxHo. IleHa moucTHHe Be3djecyiua, ee
pOJb B HallleH XU3HH TPYJHO NEPEOLEHUTh, U YTOOBI B yBJle-
KaTeJbHOH M [OCTYNHOM [JId IIMPOKOTO Kpyra u4uTaTesei
¢dopMe pacckazaTb O TOM, YTO Takoe IeHa, 00 ee obpasoBa-
HMH, (OKH3HW» U THOEIH, MPUIUIOCH Obl NPUBECTH B KHHIE
MHOXXECTBO CaMBbIX pasHooOpasHbIx cBeiaenuil. Teopusi pac-
TBOPOB ¥ CTPYKTYpa HOBEPXHOCTHO-aKTHBHBIX BEILECTB, XOTS
6bl mpocreiinias TepMOIMHAMMKA W 3JIEMEHTHI TMIPABIIUKH,
¢u3nyeckas XUMHsS TOBEPXHOCTHBIX SBJICHUH M CTpOECHUE
TOHKHX IUIEHOK —BOT JAJIEKO HE MOJIHBbIN mepeueHb obnacreid
HAayK¥, KOTOpbIE HY)XHO NpHBJIEYb ISl HANIUCAHUS TaKOW KHH-
ru. U rnaBHOe, B mOMyJISpHOH, HO BMeECTe C TeM B CKaToi
¢dopme. UTo ke kacaeTcss MPaKTHYECKUX BOMPOCOB O MOJb3e
U BpeJe MEHbl—HM HeT KoHua!

He cranem 3aBepsiTh 4MTaTesdsl B MCKJIIOYUTEILHOWU OpH-
TMHAIBHOCTH Hallleil KHUTH, OTPaHHYUMCS YTBEPXKJEHHEM,
YTO OHAa OCHOBaHAa Ha JOCTOBEPHBIX (aKTax U JIMYHOM OIIbI-
te. Cpasy mnpusHaemcs: Mbl OTKa3aJlMCh OT MOMBITKH
«0OBsITH HEOOBSITHOEY. [103TOMY HOMOJIHEHHH MOXET OBITh
MHOXeCTBO. Bce 3aMeuaHust W noxeyaHus OyoyT NpPUHSATBL
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¢ GsarogapHOoCcThio. Tak OOBIYHO 3aBEpPIIAIOT IIpeaHCIOBHE.
Ho MBI mpoaoJmKuM.

Ci0BO «reHa» HEpeaKO aCCOLMHUPYETCS O YEM-TO HeCeph-
e3HbIM. BrinyBaHHe MEHHBIX Iy3BIPHKOB—He OoJjiee 4eM OeT-
ckasi 3abaBa, urpa. [To3TOMy [UIsl COBEpIIEHHO HEOCBEIO-
MJIEHHBIX M MaJlo OCBEHOMJICHHBIX 4MTaTeJel cpaly AaauM
crpaBky. M3 250 noknamoB u coobuennit Ha VII MexayHa-
POIHOM KOHIpECCe IO MOBEPXHOCTHO-aKTUBHBIM BEIICCTBAM
(ceuts6pr 1976, MockBa) GoJiee copoka OBUIO MOCBSILCHO
BOTPOCaM CTPOEHHS TOHKHX MBUIbHBIX IUIEHOK, CBOMCTBaM
neH ¥ npobjeMaM MEeHOTallleHHs.

ITpakTHuecku HET Takoi cdepbl 4eJIOBEYECKOH AesiTebHO-
CTH, [UIS KOTOPOI 3TH BONPOCH HE MPEACTaBIIsUT Obl HEpBO-
CTENEHHOH BaXXHOCTH —OT KOCMHYECKOM TEXHUKH JO OYMCTKU
CTOYHBIX BOJ. YNOMSIHEM 31€Ch JHMUIb, YTO OJHO TOJILKO
HepeyyCIICHHE NPOLECCOB MOJIYYEHHS MAaTepUAIIOB C MCIOJb-
30BaHNeM IieH, a paBHBIM 00pa3oM M CJyyaeB, KOTjJa C Ie-
HOOOpa3oBaHUEM HeoOXoauMo 60poThCd, 3aHLIO0 OBl MHOTHUE
CTpaHHbl. DTUM U OOBICHSETCS HCKIIOUMTENIbHBIH HHTEpeC

K TEOpUM U IIPAKTHKE MeH.

C neHO# CBsI3aHO MHOXECTBO JiereHA. B Mucdax npeBHUX
IPEKOB pacckasblBaeTcs, Kak U3 MOPCKOH NeHbl poauwnack 6o-
THHS KpacoThl M JoOBHM npekpacHast Acdponuta (newa Ha
JPEBHETPEUECKOM — agpoc).

CuuTaeTcs, YTO TMEHa ChIrpaja OMpeesieHHYI0 pOJIb
B BO3HUKHOBeHMHU >XU3HU Ha 3emiie ([IxoH bepnami, akane-
mux A. U. Onapun). B nene, Ha mOBEpXHOCTU OKeaHa, MOJ
JIeWCTBUEM CBeTa M TelUla, BO3HHKAIM M HaKaIlUIMBAJIHUCh Op-
raHU4YeCKUe COCOWHEHHs, NaBlIMEe Havajo mpocteiimmm ¢op-
MaM JKHMBOTO BEILECTBA, XUBOH MaTepHU.

JLJisi HEKOTOPBIX JKMBBIX CYIECTB NEHA M HBIHE JIOM pOJ-
Ho#l. PriOka, nMeHyemMass MOPCKUM METYIIKOM, CTPOUT CBOM
JOMHMK H3 Iy3bIpbKOB Bo3ayxa. C MOMOIIbIO BCHEHEHHON
KMJKOCTH NPUKPEIUISIOT MKPHHKH K PacTeHUsIM HEKOTOpbIe
PBHIOKH M paukH.



B noBcenHeBHOW XU3HM MBI YacTO CBSI3LIBAEM C IIEHOMU
NpeOCTaBJIEHUE O YEM-TO HENpPOYHOM M HENOJITOBEYHOM.
«JlonHynO, Kak MBUIbHBIA My3bIpb»,—TaK [OBOPSAT O [elie
CJIMLIIKOM JIETKOMBICIEHHOM, OCYIIECTBJISEMOM Ha UIATKON
ocHOBe. JTO 00Opa3HOE CpaBHEHHME HEMEUICHHO BO3HHUKaeT
OpU OJHOM YNIOMHHaHHM CJIOB «MBUIBHBIN ITy3bIPhY.

B 3ToM HeT HuYero yauBHTeNLHOTO. Bce MBI B geTcTBe
YBJIEKIUCh JOCTYMHBIM, 0€30IaCHBIM M HHTEPECHbIM 3aHs-
THEM — ITyCKaJIM MBUIbHBIE Iy3bIpH. Bironedko ¢ pacTBOpoM
MbUIa, COJIOMHHKA WJIM CBEpHYTBIH TpyOoukoil kycok Oyma-
TM—BOT M BCE, YTO HYXHO JUIf IOJY4YeHHs IpO3payHbIX,
MepeJIMBAIOILUXCSl BCEMH [[BETAMU paiyTH LIapUKOB, MEUJICH-
HO MapsiuuxX B BO3JyXe, NEPEeMEILAIOIIUXCs OT Masieiiuero
JIyHOBEHMSI, BBI3BAHHOTO B3MaxOM pYKH.

OtnenbHBId MBUILHBIA My3bIpex MMeeT (OpMy LIApUKa,
a KOrja my3bIpbKOB MHOTO, OHHM Je(OpPMUpPYIOT Ipyr IOpyra.
Ha pucyHke mokasaHbl He JA€TaJIM KOJbYYTH phILaps, a oObIk-
HOBeHHas MeHa, yBeJjimyeHHas B 25 pa3. dopma Takoil MHO-
JKECTBEHHOM TMEHBI — NOJUIApUYeCcKast. DT NeHBl U HCIOJIb-
3YIOT B TeXHHMKe. Takue NeHbl MOTYT OBITh O4YeHb NPOYHBIMH
U HE pa3pyliaTbCsl NeCSTWIETHSIMU.



Lesble OTpaciy MPOMBIIUIEHHOCTH MMEIOT B CBOEH OCHO-
Be pa3JIMYHOrO POJa MPOLECCHI, CBsi3aHHbIE C NEHOOOpa3oBa-
HueM. C nMoMOIBIO [IEHB! YCKOPSIIOT TEXHOJOTHYECKHe onepa-
HMM M YMEHBUIAIOT pacXojJ TOIUIMBA M OSHEPrHH TpH
MPON3BOJCTBE MHOTUX MaTepHAJIOB, CHIKAIOT BEC W3IeSIuii
U KOHCTPYKLHi, yJIy4lIaloT BKYC NPOAYKTOB MMTaHUs, OUU-
LIAOT XXHUAKOCTH U rasbl, CTUPAIOT ONeXay, YACTAT IoMelle-
HMd, MaluHbL. M MHOroe, MHOroe japyroe.

OpHako B TeXHHKe U B OBITY 0Opa3oBaHuE MNEHbI OuYeHb
4acTO BBI3BIBAET HEMAJIO OCIOXHeHWH M 3a00T. OHa Hapy-
maeT paboTy KOTJIOB BHICOKOTO JaBJIEHHSI U MardCTPajbHbIX
TpyOONIpOBOOOB ISl KHMIOKOCTEeH, CHiKaeT 3PGEeKTUBHOCTD
paboThI caxapHbIX U OyMaKHO-IEJUIFOJIO3HEIX 3aB0/10B. Ilena
NOPTUT KUHOIUIEHKY M YXYIIIaeT KaieCTBO OKPACKU TKaHEH,
BLIBOJUT U3 CTPOsi aBTOMATHKY U CHIDKAeT BHIXOJ aHTUOMO-
THKOB Ha 3aBojax MeanpenapaToB. OmuH IMy3bIpek rasa
B afapate UCKYCCTBEHHOIO KpPOBOOOpAILEHHS MOXET CTaThb
NpUYHHON cMepTH OOJILHOTO Ha ONEPalMOHHOM CTOJe.

W nonesnas, u BpeaHas ... TakoBa JuaJleKTHKA.

Tonbko TOYHBIE Hay4Hble 3HAHMS O CTPYKTYpE ¥ CBOW-
CTBax IEHBI, CNocobax peryJIupoBaHUs €€ OCHOBHBIX XapakTe-
PHUCTHK TO3BOJISIOT CO3/1aBaTh YCTOWYMBBIC IMEHBI IS OJHHUX
MPOU3BOACTB ¥ MPUMEHSATH 3(PeKTUBHBIE MephI [UISl TIPEIOT-
BpalleHHs MeHOOOpa30BaHUs WIM IS paspylicHUs ICHBI
B [IPYTUX Clly4asx.

UenoBek u3naBHa HalOyrofaeT INEHY, MCCIENyeT BCECTO-
POHHe, 3aCTaBJIsisi ee CIYXUTb cebe. MbUIbHBIC TUICHKH H3Y-
yanad 3HaMeHHuThIe Jroad — HeroToH, KennBul, Jlamiac, ['€te.
W ceifuac emwe pasrajaHel Oajieko He BCe ee TaWHbL. HM3-
BECTHBIA COBETCKHUII yueHbli akaneMuk IleTp AsnexcannpoBud
Pebunnep, mnpencraBsisii COBETCKOMY YHTATENIO  KHHUTY
Y. Boiica «MpbulbHBIE Hy3bIpu», mican oxoixo 10 yet Hazan
B XypHajle «XHMHS U KU3HB»: «MbUIbHBIA My3biph HE HC-
yepnas cebs u no ceil meub». W cefiuac—Toxe. CBUOETEND-
CTBO TOMY—COTHH ITyOJIMKYEMBIX €XerogHO HayyHbIX pabor
10 TeOpUH NeHOOoOpa30BaHUSl M IEHOTalIeHHs, a TakKe Bce
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HOBBIE UM HOBBIE NPUMEPH! UCNOJIb30BAEUs MEHB! B HayYHBIX
HCCIIeIOBAHNUSAX, TEXHHKE, CEJIbCKOM XO3SHCTBE, OBITY.

HEMHOI'O HAYYHBIX
CBEJIEHUY1 O MEHAX

YTO TAKOE
TNEHA?

HauneM c ompenenenus. [leHa—3TO omHa M3 Pa3HOBUIHO-
creil mucnepcuii. JlaTuHCKOEe CJIOBO dispersus O3HauaeT pac-
ceaHHblil, pa3bpocantslii; TUCIEPrUPOBAHNEM B TEXHUKE Ha-
3BLIBAJOT MPOLECC U3MeJIbUeHUs, APOOJICHUS TBEPIBIX, XKHUI-
KHX WIK ra3o00pa3HbiX BewiecTB. MBI He OrOBOPMIINCE.
HOpobuth, a TO'MHee, pacceMBaTh MOXHO HE TOJBKO TBEpHBIC
U JKUJIKHE BElIeCTBa, HO M ra3oobpasnele. [1s 3TOrO ra3, Ha-
OpUMep BO3[yX, HY)KHO PaBHOMEDHO pacnpeneinTb B BHAE
MeJIKUX My3bIpbKOB B XKHIIKOHM WIN TBepHOH cpene (Matpuue).

B 3aBHCHMMOCTH OT TOrO, Kakoe BeleCTBO (B KaKOM arpe-
FaTHOM COCTOSIHMH) CJIYXXHT MaTpuileil, a Kakoe— mycIHepru-
pyetcs, aucnepcuu OyayT HasbBaThbCsl MO-pasHoMy. Jlucmep-
CHIO JKUIKOCTH B XUIKOCTU HA3bIBAIOT IMYJIbCUEH, TBEPIOTO
BEILIECTBA B JKUAKOCTHU — CycHensueil. Jucnepcuio 2asa 6 scuo-
KOCMuU HA3bl8alOM NeHoti, Ta3a B TBEPJOM BEILECTBE —meepooil
nenoil. CaM ra3 (Bo3ayx) Toxe MoXeT ObiTh MaTpunet. uc-
nepcust B HEM XKHJIKOCTH Ha3bIBaeTCs TyMaHOM, a TBEPIOrO
BELLECTBA — ITbUIBO.

B pambHeiiiieM Mbl ¥ OyaeM HasbiBaTh HEHOH CHCTEMY,
cocTosfUIylo U3 rasa (BO3[dyXa) M >KHMIKOCTH, pa3ielsioiuei
BO3OyLIHBIE siyeiiku. Ho He Beskas cucreMa ras-—>XKHUIKOCTh
MOXeT ObITb oTHeceHa K mneHaMm. Eciu rasza B XHIKOCTH
MaJlo, TO Iy3bIpbKH HAXOAATCS JAJIEKO APYr OT [pyra, OHM
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UMeroT ¢opMy LIapa ¥ CBOOOAHO NepeMellaroTCsi B XKHIKO-
CTH; 3TO emle He IneHa. Ilpu OosbiioM COJEPXaHMU rasa
(cpime 80-909 mo 06BeMy) mMy3bIppbKH IUIOTHO TPHIETAIOT
IpYr K ApYry, nepopMHUpPYIOTCS U oOpa3yroT NOJoOHYyIo co-
TaM CTPYKTypy. Takas mnena usobpaxena Ha o0OJOXKe.

3aHuMateNlbHble ¥ NOYYHTEJIbHBIE OINBITHI C MbUILHBIMU
My3bIpSIMU OLUIH NPHAYMaHbl 3aMevaTesIbHBIM Oesbruiickum
yuensM K. I1naTo; MHOXECTBO JIHOOOMBITHEHIIMX SIBJICHUH,
HabJIIo1aeMbIX IpU [YCKaHUM MBUIbHBIX My3bIped, 0ObscHUN
U3BECTHBIM AHMIMHACKUHA Y4YeHBIH W HOMyJIdpU3aTOp HayKd
4. Boiic.

Yapnb3 boiic cBsa3riBan o6pa3oBaHue MbUILHOTO Iy3bIpb-
Ka C BO3HMKHOBEHHEM Ha €ro IOBEPXHOCTH «PaCTAHYTOM
ynpyroit nepenoHku». Takas nepernoHka He MOXET OBITH CO-
3/[aHa U3 YUCTOHN BOJBI, TaK Kak Bofa abCO/IFOTHO HE ympyra.

3apoxaeHue B KHIKOCTH BO3JYLIHOTO My3bIpbKa BCEraa
MPUBOAUT K YBEJIHYCHHIO ee MoBepXHOCTH. IIpu 3TOM B HO-
BEPXHOCTHOM CJIO€ Pa3bIrpPhIBAIOTCS CIOXHBIE (H3HYECKHE
SBJICHUS,, OOBSCHEHHEM KOTOPBIX 3aHMMAaJIUChb MHOTHE
BUIHbIE (H3MKOXMMUKH.

MouJiekyJibl, HaXOsIIHeCs B TOBEPXHOCTHOM CJIOE YUCTOi
Boabl, 0OJafaroT OCOOBIMU CBOWCTBAMHU IO CPaBHEHUIO C
MOJIEKyJJaMil B 00beMe JXUIKOCTH, INOCKOJIbKY CHJIBI MeX-
MOJIEKYJISPHOTO B3aMMOJEHCTBHSI HECKOMIIEHCHPOBaHbI U Y
MOJIEKYJI 3TOTO CJIOSl OKa3bIBaeTCsi M3OBITOYHBIM 3amac Io-
TeHIuaIbHOM 2Hepruu. [1oaToMy 06pa3zoBaHue NeHbl B YUCTOMN
BOJE HEBO3MOXXHO, TaK Kak 3TO IpPUBEJIO OBl K pe3KOMy
BO3paCTaHUIO U3OBLITOYHOH MOTEHHUAJILHON 3HEPIHHU.

B npupope nobas cucteMa CTpeMHTCS yMEHBIIUTD 3amac
NOTeHIUATbHON 3HEPTHH, a JH0OOW CaMONpPOU3BOJIBLHO MPO-
TEKalOLil polecc HampaBjieH Ha CHIDKEHHE 3TOro 3amaca.
B pesynbTate ra3oBblil My3bIpeK, 3apOJMBIINIHCS B Bome, Oy-
JIeT BCIUIBIBATh U paspylliaThcd. BCIIbIBaThL —BCIEACTBHE pe-
3KOTO pa3inyus IUIOTHOCTeH ra3oBoil M xugkoi ¢as, a pas-
pywiaTbCsi—noj  aeHcTBHEM H30BITOYHOH NOTEHUUAILHOM
SHEPTHU.
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Ipocreitmmit cmoco® MPOMIUTh KU3HL ITy3BIphKa —HC-
HOJIb30BaTL 6oJyiee BS3KYIO, MEHEE TEKy4Yylo IKMIKOCTb.
Y BepHO, ruleHka BA3KOW XUOAKOCTH CYILIECTBYET YK€ 3aMeT-
Hoe Bpems. KcTaTH, MMEHHO NMO3TOMY B MBUIbLHYIO BOAY IO-
0aBJIAIOT TJIKMLEPHH — OH YBEJIMYMBAET BA3KOCTh pacTBopa. M3
TaxoI'o pacTBopa My3bIPbKH HE MOTYT BCIUIBITH U OCTAIOTCH
B 00bEME KUIKOCTH.

Ho 1yT BO3HHKaEeT MpOTHUBOpEUNE: Bedb 4YeM OOJbIIe BS3-
KOCTb )KUIKOCTH, TeM 0oJjiee yCTONHYMBLIC ILUIEHKH OHa oOpa-
3yeT, HO U3 BSA3KOM XUAKOCTH TPY/HEE 3Ty IUICHKY MOJIYyYUTh.
3amMeyaTenbHO pEIIAOT 3Ty npobsieMy crexyonyBbl. OHH
CHavaja pa3Msar4aroT CTeKJIO, HarpeBas €ro [0 BBICOKOM
TEMIIEPaTyphl, BbIAYBAIOT U3 HErO Iy3bIpH (BCIIOMHHTE (Op-
My OOBIYHOW KOJIOBI WM JIaMIBI—3TO MPOCTO Iy3bIphb!),
a 3aTeM JaloT 3THM Iy3bIpsM oxJiaguThes. Ilpu aToM Bs3-
KOCTb CTEeKJIa pe3ko (B COTHM MMWUIMOHOB pa3!) MOBHIIIAETCS
U My3bIpb CTAOWIN3HpPYyeTCs. JTO OAMH MyTh. A ecTb M Ipy-
roi, OCHOBaHHBIH Ha CHOCOOHOCTH HEKOTODBHIX BEILECTB M3-
OupatesbHO ancopOUpOBaTHCs Ha rpaHuie pasgeia ¢as. Itu
BEILECTBA (UX HA3BIBAIOT HOBEPXHOCMHO-AKMUGHBIMU) UCTIONb-
3yIOT KakK neHoobpaszoéameau TpPU TIPUTOTOBJICHHH YCTOM-
yuBBIX NeH. I1y3bIpbKM B Takoil meHe pasjesieHbl ynpyzumu
nAeHKamu.

Korga Mbl pacTsruBaeM YOpYIyIO IUICHKY, TO 3aTpayu-
BaeM paboTy Ha M3MeHeHHe (OPMBI MOJIEKYJ M pacCTOSHUM
Mexay HuMd. [loTeHumanbHas 3SHEPrHsl MOBEPXHOCTHOIO
CJ104 NIpY 3TOM BO3pacCTaeT He CTOJb 3HAYUTENILHO, U BO3-
IyUIHbIE Ty3bIPHKU B TAKUX JKHUAKOCTSX MOTYT CyIIECTBOBAThH
JUINTEJIbHOE BpEMSL.

EpuunuHbli my3slpek BO3ayXa B JKUAKOCTH HMEET IOYTH
mapoobpasnyro ¢hopMy, KOTOPYIO OH cOXpaHsieT aaxe Oyay-
4 H30JIMPOBAHHBIM IIOCJIE BHIXOJA M3 NEHOOOpasyloLiero
pacTtBopa.

PaccMoTpuM Ha npuMepe OOHOTO  3JIEMEHTApHOIO
my3bIpbka, kak obOpasyercs mena. [lpencrasum cebe, 4TO
My3bIpeK BO3/yXa MOMaJl B PacTBOP, COAEPXKAIMH NeHooOpa-
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Tax ¢opmupyeTcsi ra3oBbiil my3bipex.

3oBaTesb. Ha rpanuue my3sipbka C )KUIKOCTBIO Cpa3y HauHyT
CKaIUIMBaTLCSl MOJIEKYJIbI IEHOOOPAa30BaTelis, TaK YTO BCKOpE
My3bIpeK OJieHeTCs cBoeoOpa3Hoi «uIyboii» 3TOro BellecTBa,
cocToslIe#f M3 OMHOrO CjOS MOJIEKyJl NeHooOpa3oBaTess.
BcermibiBasi, my3bIpex JOCTUraeT IMOBEPXHOCTH XUAKOCTH, Ja-
BUT Ha Hee U pactsruBaeT. MoJekyabsl neHooOpa3oBaTes U3
pacTBopa yCTPeMJISIOTCS K pacTyiueil mOBEpPXHOCTH, NPEROT-
Bpamas paspbiB IUICHKM XHOKOCTH. TakuM obGpasoM, mpu
BBIXO/IE M3 BOJbI Iy3LIPEK OKa3bIBAETCS OKPYKEHHBIM 000-
JIOUKOH yXke K3 JBYX MOHOCIIOEB NEHOOOpa3oBaTelis, MEXIY
KOTOPLIMHM HaxoquTcsi IUleHKa xuaxoctd. Korma B pactBop
BOBJICKAETCSI MHOrO BO3ayxa, oOpasyrouecs Iy3bIpbKH,
BCIUILIBAsl, CO3JAIOT HA MOBEPXHOCTH >KHIKOCTH TEHHbIMA
CJIOM, TOJIIMHA KOTOPOTO YBEJIMYMBAETCS B Ipolecce Iepe-
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MEIIMBaHHUs XHUIKOCTH U rasa. B xoHewHOM cueTe BCs XKUI-
kas (asa npeppalnacTcs B INEHY.

HanoMumM: xoraa IwieHKM MexXJy Iy3blphbKamu (Iepero-
pPOIKH) elle JOCTATOYHO TOJICTHI (COOEp)XaT MHOTO JKHIKO-
CTH), My3bIPLKU COXpaHsOT chepuueckyto ¢opmy. ITo mepe
TOTO KaK >KHAKOCTh HACBIIIAETCS BO3AYLIHbIMU ITy3bIpbKaMH,
TOJILIMHA NEperopofoK yMeHbLaeTcss M (opMa My3bIpPHKOB
Ha4MHAET MOCTENIEHHO U3MEHAThCS U3 cPepHYeCKOH B MHOTO-
rpaHHylo. B 3aBHCHUMOCTH OT (JOPMBI Ta3OBbIX My3BIPHKOB
Maneronb npeJIOKWI pPa3nesaTh IEHbI Ha JBa Kilacca:
cepuueckue M MHO20ZpaHHble.

Cepuueckue neHvi OTIIMYAIOTCS BLICOKMM CONEPXKAHHEM
JKHIKOCTH U B CHJIy 3TOTO—Maylofl ycToWuuBocThio. [10o3TO-
My UX OTHOCAT K METacTaOWIbHbIM (YCJIIOBHO CTaOWILHBIM).
B HecTabunbHBIX MeHax HaOJIOJaeTcs Tak Ha3bIBaeMBIM 3¢-
text INnato: xunkas ¢asa U3 neperoponok ynajiseTcs, UcTe-
Kas MOJ NEHCTBHEM CIJIbI TSDKECTH, M NPOUCXOJUT OBICTpas
koasecyenyus (OT JIATHHCKOTO coalesco— cpacmaroce, coedu-
HAIOCb) —CIIUSHUE CONPUKACAIOIIMXCSH Ta30BBIX IY3bIPHKOB.

CylIHOCTE SIBJICHUS KOQIECHEHIMH MOXHO NMOSICHUTDH, HC-
NOJIL3ySl MPOCTEHINUE MOHSTHS O B3aUMOCBSI3M MEXIy I1O-
BEPXHOCTBIO, MOBEPXHOCTHOH 3Heprueit u oOBEMOM.

Kybux roboro TBepgoro BelectBa C pa3sMepamu
1x1x1cMm umeer moBepxHOoCcTh 6 cM2. IlyteM npobiieHus
3TOT KyOHMK MOXXHO NpPEBPAaTUTh B Melbyaiiiyto nwutb. Cym-
MapHBIl 00BeM yacTun O6yneT mo-mpexHeMy 1 cM3, HO cym-
MapHasi TOBEPXHOCTb YaCTHIl MOXET COCTaBJISTh YXKe KBa-
JpaTHble MeTpbl. J[laxe [ecATKM M COTHM KBaApAaTHBIX
MeTpoB! OHeBHIHO, YTO MOBEPXHOCTHAs 3HEPTust MNpH 3TOM
TOXE YBEJUYHTCs (3aMETHM, 3a CYET COBEPIIEHHOH paboTh!
npobnenust). Ho obiast TeHOeHIuUs BceX MPOLECCOB COCTOMT
B CTpeMJICHUH YMEHBIINUTh 3anac cBoOOJHO sHepruu. Meib-
Yajide 4YacTHIBl CIMMAIOTCS, Melbyaiilliie Kamwii 4 BO3-
IyIIHbIe IY3bIPbKM CTPEMSTCS CIMThCA B 0Oojiee KpyNHBIE.
Uem kpymHee Kamls WIM IMy3blpeK, TEM MeHbLIE COOTHOIlle-
HUE TOBEPXHOCTH: 00BEM M TeM MEHbUIe 3amnac cBOOOIHOM
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Pacrer YyAe/bHasi NOBEPXHOCTbL H, CJIe[l0BATE/IbHO, PacTeT NOBCPXHOCTHAN JHEP-
THA TBEpAOro Martrepuaja.

MOBEpXHOCTHON sHepruu. CiMsHHE HECKOJBKHX ITy3bIPbKOB
B onuH, Ooyiee KpyNHBIH, ¥ Ha3bIBACTCH KoatecyeHyuew.
KpynHelid BO3AYIIHBIA Iy3bIpb CTPEMUTENIBHO BCIUIBIBAET
U JIONaeTCsi—eHa paspyliaeTcs.

Muozozpannsie nensl OTIMHAIOTCS MAaJIbIM COJEPXKAHUEM
KHUIKOM da3pl U XapaKTepU3YIOTCSl BBICOKOH CTaOWIBHOCTBIO.
B Takux meHax OTHeJbHBIE My3bIpbKH COMIDKEHBI M pasfie-
JIeHBl TOHKMMHM «PacTSHYTHIMH YOPYTUMH [EPEHIOHKAMU.
OTH IIEHKH B CWIIy yNpyrocTH M psina Opyrux ¢axtopos
HpPENnsSTCTBYIOT KOAJECLEHIIMH Ia30BbIX My3blpbkoB. ITo Mepe
YTOHUYEHHUS Pa3fEIUTENbHBIX IUICHOK ITy3bIPDbKH BCE ILUIOTHEE
COJIIKAIOTCS, IPWIETA0T APYr K APYry ¥ MpUOOpeTaloT YeT-
Kyto ¢opMy MHOrorpaHHuKoB. Kax[plif Mmy3bIpek B TakKoil
neHe (eCiiM BCEe Mys3bIPpbKM HMMEIOT OOMHAKOBBIA pa3Mep)
obyagaeT ¢GopMOi MpaBMILHOTO MEHTAaroOHAJIbHOrO AOJEKad-
Ipa, T.e. OBeHaALATHIDaHHUKA, JiIoOasg CTOpOHAa KOTOPOro
HpeacTaBiseT coOOW NpaBHIbHBIA NATHYTOJbHUK. OTH
MHOTOTpaHHbIE My3bIPbKH Pa3feleHbl TOHYAHIIUMU IJIEHKa-
MM JKHUIKOCTH, KOTOpBIE 6e3 BHEIIHEero MMITyJIhCa — MeXaHuye-
CKOrO BO3JEHUCTBHS WIM TMOBLICHUS TEMIEPATyphl—MOTYT
COXpaHSThCS B TEeYEHHE [UTUTENILHOTO BpPEMEHH U INPOTHBO-
CTOSITh H3JIMIIHEMY HMCTCYEHHIO JKHIKOH (hasbl.
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N3 ckazaHHOro OYEBHIHO, YTO NEHOU SIBJISAETCS HE BCSKasi
JHUCIepCHas cUCTeMa THIIA ra3—>XKHIAKOCTb, a TOJbKO Aueu-
CMOo-NaeHouHas, T.e. Takas, B KOTOPOW OTHENIbHbIE My3bIPbKH
CBSI3aHBI Jpyr ¢ APYTOM PasfeisiolIdMH X IUIEHKaMHu B 00-
i xapkac. B meHe ra3oBblil My3bIPEK He MOXET CBOOOIHO
nepeMeaTbcs HM B BEPTUKAILHON, HU B TOPU3OHTAIBLHOM
wiockocT. OH Kak Obl «3aXaT» OPYrUMH, NPWIETaroIlMK
K HEMY my3sipbKaMmu. Takas IUIOTHas ynmakoBKa HOCTHIAeTCS
JIMIIbL TIPU OMNpefeJIEHHOM COOTHOIICHUH OOBEMOB JKHIKOU
U ra3oBoii ¢a3. DTO COOTHOLICHHE MOXET ObITh HaWIEHO, ec-
JIM MPUMEHUTb K NEHaM TEOPHIO YNaKOBKU I1apOOOpa3HBIX
Tes (B HalleM Cllydae—3TO rasoBble My3bipbkd). s Toro
uToOBl OOpaszoBasiach chepuyeckasi neHa, OOBEM pacTBOpa
neHooOpazoBaTeisi HY)XHO yBEJIMYMTb, HACHIIAS €0 BO3AY-
XOM, B 3,8 pasa mo cpaBHEHHIO C IepBOHaualbHBIM. Eciu
BO3/lyXa B PacTBOpE CONEPXKHUTCS MEHbUIE, TO TaKyIO0 CHCTEMY
yXe Hellb3st OTHeCTH K meHaM. Ilpu GosiblieM HachlEHHH
HeHbl BO3JYXOM ITy3bIpbKH TEPSIOT cdepuyeckytro Gopmy
U TNpeBpalaloTCs B MHOTOTPAaHHUKHM, a pas3[esqiolliue HX
IUIEHKH pUoOpeTaloT OIMHAKOBYIO TOJILIHMHY BO BCEM 00Be-
Me neHbl. Ilosy4aeTcsi MPOCTPAHCTBEHHAs KOHCTPYKUHMSA,
B pa3pe3e MOoXoXas Ha He pa3 BUACHHbIE HaMU IYEJIMHbIE CO-
Tel. [Ipu mnosiydeHHu mneHbl Takas KOHCTPYKLHUS BO3HHKaeT
CaMOMNpPOM3BOJILHO ; B Heil Ha KaXa0M pedpe MHOTOIpaHHHKA
CXOIATCS TP TOHKME IUIEHKH, oOpasys yroxa B 120°. Jra me-
Ha XapaKTepusyeTcs MHHUMAaJIbHOW IOBEPXHOCTHOH 3Hep-
rueil, a cienoBaTesibHO, OHa Haubojee ycToiWuuBa. B Takoit
cucTeMe OpOYHOBCKOE ABIKEHHE OTPaHHYEHO, OHa mpuobpe-
TaeT HEKOTOphIe CBOICTBa TBEpHOIO Tejia (HampuMmep, MeHa
obJafaeT onpenesieHHOW YNPYrocTblO) U B TO XK€ BPEMSs CO-
XpaHsieT psii CBOWCTB, NPHCYILIMX KOMIIOHEHTaM HEHbI: CKH-
MaeTcs, Kak ras, a pacTBOp B IUICHKax MMeeT CBOHCTBa 0OBI-
YHOHN >KMIKOCTH.

®opMy, 1OmoOHYIO  MATUYTOJBHBIM  [OJAEKa’dpaM,
IMy3bIPbKH NEHBI IPHOOpETaloT, eciii HX 00BbeMbl (pa3Mepbl)
OJMHaKOBbl. B OOJbIIMHCTBE MNEH OTHEIbHbIE ITy3bIPbKH
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HMEIOT pasHblii 00beM, U, cliefloBaTelbHO, UX Gopma He Oy-
IeT vacanpHoll, Raubosee ycroifuuBoil. Takas meHa OwnicTpee
paspyuraeTcs.

[TonyyeHue meHBl C 3agaHHBIM KOMIUIEKCOM CBOWCTB—
upe3BhlualiHo BaXHas NpHKiIanHas npobiema. Jlis ouneHku
CBOHCTB IeHbI, a 3HAYUT, U ee NPHUTOJAHOCTH I TeX WIM
HHBIX IeJle# CYIIeCTBYeT MHOXECTBO OOIUUX M CHEeUHMAaIbHBIX
xapakTepucTHK. OCHOBHbBIE NOKa3aTesIM —KPAMHOCHb TEHBI,
ee OuCHEPCHOCMb W YCMOTYUBOCMb 60 epemenu. Bo MHOIMX
cllydasiX BaXHBI €€ CTPYKTYPHO-MEXaHH4YeCKHe CBOWUCTBa,
a TaKke TeIUIONPOBOIHOCTb, 3JEKTPONPOBOJHOCTDb, CHOCOD-
HOCTh JUIMTEJIbHOE BpeMs yIepXHMBaTh B Macce TBepjible ua-
CTHLBI, YCTOHYMBOCTL NPH HM3MEHCHHUH TeMIepaTypsl, O0JIy-
YCHHU M JaXe OMNTHYECKHE CBOWCTBA MCHOMACCHL

Yauie apyrix nosib3yroTcs XapaKTePHCTHKOW «KPaTHOCTh
OCHbI», HaIpHMep, HpH OLEHKE CHHTETHYECKHX MOFOIIUX
CPEeCTB, XOTs OJHO3HAYHOI1 CBSA3W Mexly INeHooOpasyrouiei
CMOCOOHOCTBIO M MOIOIIMM AEHCTBHEM IOPOIUKOB M KHUIKO-
cTell He OOHapyXeHo.
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Kpamnocmp nenwst B-310 OoTHOWEHME oObeMa meHbl V
o6bemy pactopa V, ; Takum 06pa3oM, 3Ta XapaKTEPUCTHKA
TOKa3bIBaeT, CKOJbKO OOBEMOB NEHbI MOXHO MNOJYYUTh M3
omHOTO o6BeMa KUAKOCTH. IleHa COCTOMT M3 rasa M >KHAKO-
CTH:

Vea=Vi+ Vg
CrnenoBate/IbHO, KPaTHOCTh paBHA
B=VolVoe =V, VoV

B cTpouTenscTBE M MPOMBINUICHHOCTH CTPOiMaTepHaIoB
HCTONB3YIOT HeHBI € KpaTHocThio 5-10, B mpaueyHBIX—C
kpatHOCcTbiOo 10-20; KpaTHOCTh NEH IS IOXapOTYIICHUS
IoykHa coctaBisTh 70-90. VI3BecTHb! NeHBI ¢ emie Oomnblei
KpPaTHOCTBIO.

Cranpapt (I'OCT) xecTKO IHKTYEeT YCJIOBHSA, NMPH KO-
TOPEIX CNEAyeT OIpelelisiTh KpaTHOCTh MNeHbl. B rpamyupo-
BaHHBIA mwimHAp Ha 1000 M HanmuTe 98 Mu1 BoABl M 2 M
neHoobpasoBatesns. 3akpelTh npobkoil. Berpsaxusate 30
(nByMst pykamu AepxaTh C TOPIOB B FOPU3OHTAILHOM IOJO-
KEHUU U BCTPAXUBATH BJOJL ocH mwiuHapa). [locTaButs Ha
CTOJI, BHIHYTH MPOOKy, U3MepuUTh 00beM mneHbl. OTHOLIEHHE
obpema neHsl Kk 06beMy pactBopa (100 MiT1) U ecTh UckoMast
BEJIMYMHA.

Hucnepcrocme nemvl XapakTepu3yeT CpelHUil pa3Mep BO3-
IYUIHBIX My3bIPbKOB; 4YeM MeEHbIlle IMy3bIpbKH, TeM OoJiee
JMCIIEpCHA [eHa, npH OOJIbIIOM pa3Mepe siueek NeHY Hasbl-
BalOT rpyboauchepcHoil. OT IMCHEPCHOCTH IIEHbI 3aBHCHUT
CKOPOCTb MHOTHX TEXHOJIOIHYECKHX MPOLECCOB B MHKpoOuUO-
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JIOTHYECKOH M XHMHYECKOH MPOMBIIUIEHHOCTH, 3¢dexTus-
HOCTh TYIIECHHWS II0XapoB, KayeCTBO BCIIEHEHHOH IulacT-
MacChl, BKYC MOPOXEHOIO M MHOIHX COPTOB KOH(QET.
ITosTomMy omnpenejieHHMe OUCHEPCHACTH SBJISETCS 00s3a-
TeJIbHBIM IIOYTH [JIst BCEX NPOU3BOJCTB, MCIONb3YIOIIUX Iie-
Hy. Jna 3Tux omnpeneleHUd HyXHO UW3MEPUTH pasMep
300-600 BO3OYyMIHBIX Iy3bIPHLKOB B IleHE, @ 3aTeM C Iio-
Mouipto GOpMyJT MaTeMaTHYECKOW CTATHCTHKH pacCYUTaTh
CpelHHMH pa3Mep M CTaTUCTHYECKOE pacrpefesieHHe ITy3bIpb-
k0B o pasMepaM. Eme HenaBHO Jis TakuX W3MEPEHUI NeHy
¢doTorpadupoBaI NOJ MHUKPOCKONOM IpH OINpEIeIeHHOM
yBeJIn4eHHH (MeToA MHUKpodoTorpadupoBanus), a 3ateM Ha
¢doTorpaduy ¢ NOMOILIBIO JTHHEHKH ONpENesIsUid pa3Mepsl Iis-
TH-IIECTH COTEH IIOP; MOJIyYCHHbIE JaHHble OOCUMTHIBAIA Ha
apupmomeTpax. Ceiiyac mIs 3TOr0 HCHOJBL3YIOT aBTOMAaTH-
3MpOBaHHbIE YCTAaHOBKM, MO3BOJISIOLIME ONpEACIUTh pas-
Mephbl INy3bIDbKOB UM HX OTHOCHTEILHOE YMCIO B peaslbHON
nexe. [leHy 3aMOpaXMBAIOT XUAKUM a30TOM, MOITOMY MOX-
HO OIpe/ieIATh MUCHEPCHOCTh Aaxe HecToiikux neH. V3mepe-
HUSl IPOBOJIST C NOMOIIBIO JIa3ePHOTO JIyYa WIM APYTMX CKa-
HUPYIOIIMX cuCTeM (Tak paboTaroT HallM TeJIEeBHU30DHI).
Marematuueckyro 06paboTKy pe3ysbTaTOB U3MEPEHHH H Bhl-
a4y OKOHYATEJIbHBIX /IaHHBIX O JUCIEPCHOCTH IEHbI B BHME
rpadukoB wiM TabJIHIl BBHINOJHSAIOT OBLICTPOJEHCTBYIOLIHE
JIEKTPOHHO-BBIYHCIUTEIbHbIE MalIMHBI.

WHorpna mAuCIEpCHOCTb OLEHHUBAIOT yOeabHOU Noeepx-
HOCMbIO neHbl—IUIOLIAbI0 TIOBEPXHOCTU My3bIpbKOB B 1 cM3
wid B 1 T meHoMacchl; MeX/y IUCIEPCHOCTBIO M YAeJIbHON
MOBEPXHOCThIO CYIECTBYET YeTKas MaTeMaTH4YecKas 3aBHCH-
MocTb. OmnpenensiTh YAeNbHYI0 NOBEPXHOCTb IEHbI CPaBHH-
TEJILHO JIErKo MO OCNabJieHuIo My4ka cBeTa (MeTon ociabie-
HHSI CBETOBOI'O TIOTOKa), DPEHTTEHOBCKOI'O MOTOKA WM
y-u3jiydeHus: (paguorpadudeckuii METOR), U3MEPEHHEM Me-
XaHUYeCKuX cBOMcTB meHn! (mpubop b. B. [lepsruna).

ITnomwane MOBEPXHOCTH pa3feNa >XHUAKOCTb—ra3 B IeEHe
oueHb Bejuka (2000-4000 cM2/r wist BOOHBIX MeH). JTO CBOW-
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CTBO LIMPOKO MCIONb3YETCS B TEXHHUKE, HApUMep NpH Guio-
Taiyu. IIpn oGoraieHuy pynbl CTpeMsTCS CO34aTh TaKue yc-
JIOBHS, YTOOBI MOPOUIOK PYyHIbl COOMpACs Ha MOBEPXHOCTH
BOJHOTO PacTBOpa, a IyCTas Nopoja OIyCKajlaCh B KHJKO-
CTH Ha JHO (UIOTaUHMOHHOM Mamuubel. Eciau mwiomanms mno-
BEPXHOCTH pa3zfeiia XUIKOCTb —ra3 mMaiua, TO Aaxe U3 0oJb-
INOTO KOJIMYECTBA JKUIKOCTH MOXHO BBIJEIHUTDH JIMIIb HE3HA-
YUTEJLHOE KOJIMYECTBO PYIbI, HO €CIH 3TOT Xe O0BEM pac-
TBOpa pachpejesicH B IUICHKaX MEHBI, TO U3 HETO MOXHO U3-
BJIeYb PYABI YK€ B ThICAYU pa3 OoJiblle.

Yemotiuugocms, vy cmabuavhocmb, neHbl XapakTepu3yeT
BpEMs €€ CyIleCTBOBAHUs JO IOJHOIO MM YaCTHYHOIrO pa3-
pywenusa. HabmonaioT 3a paspylieHHeM CToj0a NeHbl WIH
HU3MEPSIIOT BpeMsl «OKU3HI» OTAENIbHBIX IMy3bipbkoB. Kak mpa-
BWJIO, ONpPEISJIIFOT BpeMs pa3pylleHHs MOJOBHHBI 00BeMa
neHbl. OO0 yCTOMYMBOCTH TMEHbI Mbl OY[EM TOBOPHUTDL €ILE HeE
pas.

s MHOTHX OTpaciell TeXHUKH BaXHBI CHIPYKMYpHO-Me-
Xanuueckue ceoiicmea neuvl. I'JaBHBIE W3 HUX — IpedeibHOE
HampsKeHWe CABUTa U BSI3KOCTb.

Ipedenvroe Hanpasncenue co8uza nemwvl HacTO BHIPAKAIOT
uepes xKecTkocTb. OHa XapakTepusyeT CriocoOHOCTb MEHBI BO-
CIIpHHMMATb OMNpeJeIeHHble MEXaHHYECKHEe Harpy3KH, Hanpu-
Mep [aBjleHHe BBIIIEJIEeKalero cronbda neHsl, 0e3 mepopma-
IHH, T.e. Oe3 n3MeHeHnst oobeMa Wi GOpMBL. Y IMBUTENLHO,
4TO HeHbl 00J1aJal0T HEKOTOPOH KECTKOCTBIO, HaXKe eCIH X
TUIEHKH XKUIKHE. DTO OOBSCHAETCS TEM, YTO COCTOSHUE PaB-
HOBECHsI COOTBETCTBYET MUHUMAJIbHOM MOBEPXHOCTHOM 3HEp-
iy, a Jrobag gedopManus yBeJIMYUBAcT 3Ty JHEPIHIO, T.e.
TpebyeT BHewHel paboTel. JKecTkocTh IeH ocoOeHHO pa-
3UTeJIbHA, €CJIU IMPUHATHL BO BHHUMAaHHE HUX HU3KYIO IUIOT-
HOCTh; BOJHAsl MEHa C Iy3bIpbKaMH auaMeTpoM 1 cM u
¢ muenkaM# ToyuuHO# 1073 CM MMeeT IJIOTHOCTHL OKOJIO
0,003 r/cMm3.

CoueTanne HU3KOM IUIOTHOCTH U 3HAYUTEJILHON JKECTKO-
CTU HCIHOJIb3yeTCs, HanpuMep, B MeHaX [JIs OTHeTYIlUeHHUS.
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Tlo ycwimio, HeOGXOAAMOMY Asl BHITS-
HBAHHA IDAPHKA U3 NEHBI, ONpeAeIsIOT
ee BH3KOCTh.

ToHkuit cioft XecTkoit meHLI
OPENATCTBYET KOHTakTy Me-
Xy BO3XYXOM M BoOCIUIaMe-
HSIOLUMCS BEHIECTBOM TOYHO
TaK XKe, Kak U J1000€ MOKpHI-
BaJIO, C TOM TOJBLKO pa3sHULEH,
YTO INIEHA B COTHM pa3 Jerdye.
K ToMy ke OCHOBHO# KOMIIO-
HEHT TaKOTO «INOKPHIBAJIa» —
BOJa—BCerja JOCTYNeH W Ie-
1€EB.
Baskocmv nenvi—310 pe-
oJIorMYecKas XapaKTepHCTHKa
(peonozun—nayka o meuenuu),
3HaHHE KOTOpPO# IIO3BOIAET
ONpeNeIUTh YCIOBUS Nepexa-
YMBaHMs TeHbl MO TpyGam,
PacTeKaeMOCTb NEHHOA MacChl MO MOBEPXHOCTH (HampUMep,
NpH TYLIEHUH NOXapa), CIOCOOHOCTh K CBOOOXHOMY HCTEde-
HUIO U3 OTBEPCTHM.

VYcrpolicTBo mpocTeifiiiero npubopa, INpeaHa3HAYCHHOTO
IUIsl oNpelesIcHHs BSA3KOCTH IIEH METOJIOM M3BJIEUCHUS 11apa,
SICHO U3 pUCyHKa. TapupoBaHHas NMPYKHHA C MPUKPEIUICHHOMR
K HEH CTpesIKOi MO3BOJISET ONpEeNeuTh YCHIHE, 3aTpayuBae-
MOeE Ha M3BJICYEHME ILapa U3 MEHbI C IIOMOIUBIO HUTH, Kepe-
6pomeHHOi yYepe3 Onok k TuxoxomHoMmy (10 06/MuH) 3jek-
TpoMoTOpuNKy. ITomb3yroTCs M ADYrHMH MeTonaMu; mJist
HUX, KaK IIpPaBIJIO, HYXKHbI 00Jiee CIOXHBIE, HO BMECTE C TEM
n Gosiee TOuHbIE NMPUGODHL

Bce OCHOBHBIE CBOWMCTBA NEHBI 3aBHCAT B MEPBYIO OYEPEb
OT TOTO, C IIOMOIILIO KaKUX UMEHHO BEUIECTB ee MOJy4aioT,
T.€. OT BUAa M JO3HPOBKU MEHOOOpa3oBaTeIs.
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NEHOOBPA30OBATEJIN

Ha Bompoc, yTo Takoe meHooOpa3oBaTeny, MOXHO ObUIO OBl
OTBETHTh HIPOCTO: 3TO TE BELIECTBA, KOTOPHIE MPU OIpene-
JICHHBIX yCJIoBUsAX oOpa3yroT neHy. OqHako Ha BONPOC, Kakue
’Ke MMEHHO BellecTBa OOpasyrOT MHEHY, CTOJIb OJHO3HAYHO
OTBETUTb HeNb3d. IleHa u3 BOOHBIX PAcTBOPOB NMOBEPXHOCT-
HO-aKTUBHBIX BELECTB—3TO OJHO, a NEHa U3 BA3KMX PacTBO-
POB caxapa WiIM u3 pacTBOpa AM3EIbHOro TOIUIMBA B 3¢upe—
npyroe. 1aObl B qaybHEHIIEM ONpEACIHTh TPAHUNBI OIMCHI-
BAcMOTO, YCJIOBHMCH, YTO TIJaBHOE BHHMaHHE MBI OymeM
yIOesATh NeHaM, HOoJIyYaeMbIM M3 BOIHBIX PACTBOPOB NOBEPX-
HOCTHO-aKTUBHBIX BEUIECTB WIH, cokpaiieHHo, [TAB. Wmen-
HO OHHM M SBJSIOTCS OCHOBHBIMU II€HOOODPa30BaTENIIMH.
TTIAB-5T0 cobupatesnbHOE HOHSTHE, STO THICAYH Pa3IUYHBIX
BEILECTB, KaXJ0e U3 KOTOPBIX B TOM wiM HHOH Mepe obia-
JaeT neHooOpasyrole#d CrocoOHOCTBIO.

[ToBEpXHOCTHO-aKTHBHbIE BEIECTBA IPU PACTBOPEHUH
B JKHUAKOCTSX CYIIECTBEHHO MOHIWKAIOT H30BLITO4YHYIO (CBO-
601HYI0) NOBEPXHOCTHYIO JHEPTHUIiO, T.€. MOBEPXHOCTHOE Ha-
TsDKEHHe, Ha TrpaHMLe pasnesia pactBop-ras. [TosicHum, urto
IOpY 3TOM IIPOUCXOIHUT.

Mostekyibl MOBEpXHOCTHO-aKTUBHBIX BEILECTB COCTOSIT U3
MOJISPHBIX M HemoJIApHBIX rpynm. [TonsipHele Tpymmbl—3TO
OH, COOH, NH,, SO,H u npyrue, a HEHOJNSAPHBIC—3TO
yIJIEBOLOPOJHBIE IEeNH: NpsIMble, pa3BeTBJICHHbIE, 3aMKHY ThIE
WIM UX coudeTaHue. Takas [ABOHCTBEHHOCTb B CTDYKType
U ompenensieT moBeneHue Mosiekyn [TAB B pactBope ¥ Ha
rpaHune pasnena ¢as.

IMpunsaro usobpaxars Mosekynsl ITAB B Buge rosiosa-
CTHKa: TEM CaMbIM IOJYEPKUBAETCS pa3liMide B CBOMHCTBax
NOJISIPHOHN «TOJIOBKM» U HEHOJSPHOTO «XBOCTa» MOJIEKYJIBL
HeiictBuTensHo, Mostekyiisl [TAB umMmeroT ABa «wimma», 3TO
cBoero poja IBynukue SAHycel. Eciu npomosibkaTh oOpasHbie
cpaBHeHHUs:, TO Mojekylny [TAB MoOxHO ynoaoOuTL crnuyke
¢ ronoskoil. ITnomans nmomepeyHOro ceyeHHs Takoii «CHMY-
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«onoBacTHK», oH Ke «cnuuka». Tak Buirasamr monexyia ITAB.

xm» okosio 20 A2 (0,2 um2). B HoBeiiwel uTepaType OTCTY-
MaroT OT CTPOTMX JIMHUH U H300paxairoT Mouyexyianl ITIAB
B Gostee «cBOOOmHOM dopmen.

ITpubernyB k HEKOTOPBHIM YNPOLICHUSM, MOXHO OOBSiC-
HUTb CTPYKTypy U cBoiictBa ITAB Takum ob6pasom. IMossp-
Has 4acTb MoJjekyisl ITAB runpodunbaa («BomosiroOuBas»),
a HemoJsipHas —ruapodobHa («BOLOHEHABHIAIIAS» WIH, KaK
Yaiie roBOPST, «BOJOOTTAIKMBaromas»). KoHeuHo, oHa Hu-
KOTO He «OTTAJKUBAaecT», KaKk He OTTAJIKUBACT BOOY M «BO-
JOOTTAJIKUBAIOUIas» TKaHb. IIpoCcTO OHa BOAy «HE JIHOOUTY,
«BpaxaeOHa Boje», T.e. He cMayuBaeTcsl Bogou. ['uapoduib-
Hasl J)Ke 4aCTb CMauyMBaETCs BOJOU XOPOIIO U YBJIEKaeT 3a Co-
6o¥ B pacTBOp BCrO MoJiekyJy. s runpodobHoit yactu Mo-
JIEKYJIBI — OOBIYHO 3TO JUIMHHASL YIJIEBOJOPOJHAS LENOYKa —
XapakTepHa, Hao00poT, «BORODOS3HLY U NMPAKTHYECKH HEpa-
CTBOPMMOCTD B BoJe. M3-3a Hanuuns ruapodoOHOU rpymmnsl
Monekyssl ITAB B 00beMe pacTBOpa HNPUTSTHBAIOTCS MOJIE-
KyJlaMH BoAb! ciabee, 4eM MOJIEKYJIbI BOJBI APYT K OpPYry.
Hmenno nostomy ITAB ciuloHHBI cKamuBarthest (ancopbupo-
BaTbCs) Ha MOBEPXHOCTH pacTBOpa (MOBEPXHOCTH pas3zeina

24



ILnoTHbiM cTpoeM, Kak ¢yTGoaHCTHI nepej BOPOTaMH NpH wiTpadHOM yaape.

¢a3), obpa3ys cioif BelecTBa TOJIMHOW B OJHY MOJIEKYIy
(MOHOMOJIeKYISpHBIA Cc10i, win MoHocnol). IIpu 3TOM KOH-
neHtpauus I[TAB Ha noBepxHocTH pasnena a3 MoxeT ObITh
OYeHb BBICOKOM, Jaxe eciu B 00beMe pacTBOpa COJepKaHUe
ITAB He3nayutensHo. B aTOM citoe ruapodobHbie yacTu Mo-
JIEKYJI «TOp4YaT» B BO3[yX, a THAPOQWIbHBIE «TOJOBKH» IIO-
TPYXEHbI B BOJY.

Ancopbuus Mosexyn I[TAB Ha mOBEpXHOCTH pacTBopa
OPUBOAUT K MOHIKEHHIO CBOOOIHON IOBEpXHOCTHO# 3Hep-
TMH M K HOSBJICHMIO HEKOTOPHIX OCOOBIX CBOMCTB: NOBEpPX-
HOCTHOH BSI3KOCTH, «3JIaCTHYHOCTH» ¥ T.A. VI3 Takoro pac-
TBOpA JIETKO MOJYYUTh «MBUIBHBIH» Iy3bIpb.

Ecnu xarmmo pactBopa C MOBEPXHOCTHO-aKTUBHBIM Belle-
CTBOM IPEBPATUTH B ITy3BIPEK, MOXKHO NOJCUMTATH TOJILLMHY
ero cTeHkud h (B cM):

h = V/4nR?
roe V-o0beM XKHUAKOCTH Ha KOHYMKe TpyOkH, cM3; R-pa-
Iuyc ob6pa3oBaBLIErocsi MbUILHOTO My3bIpbka, cM. Ilpu mo-
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CTOSIHHOM O00BEME MBUIbHON JKHAKOCTH TOJNINHHA CTEHKH
my3bIpbka h OyldeT yMEHbLIATHCS IO Mepe YBEJIHMYCHHs pas-
Mepa mapa. Korma Ml gyeM B TpyOKy, YTOOBI pacTsHyTh
XKMIKOCTh B IUIEHKY, MBI COBEpILIaeM paboTy Ais MpeojoJie-
HHUSL COTPOTHUBIICHUS BHELIHETO CJIOS >XKUAKOCTH.

ITosicauM 370 mpocToif cxemoit u3 yyeOHuka. Mosexyisl
B XHIKOCTH NPHUTACHBAIOTCA APYT K Apyry. BHyTpm xumxo-
CTH CWIBI Takoro B3amMopeicTBus (00o03Ha4eHBI OOJNBLINOK
CTpeJIKOM) AJi BCEX MOJIEKYJI 3TOH )KMAKOCTH YpPaBHOBEIIIM-
BaroT apyr apyra. Ho y Mosekys, Haxoasimuxcs Ha caMoi
HNOBEPXHOCTH, HEKOTOPbIE COCTaBJISIOLINE MEXMOJIEKYJIAPHO-
ro B3aUMOJEHCTBUS (Ha HalleM PHUCYHKE OHHM YCJIOBHO 000-
3HayeHbl 0oJiee KOPOTKMMM CTpeJKaMH) HECKOMIIEHCH PO-
BaHpl. TakuM 0Opa3oM, MOJIEKYJIBl JKHOKOCTH Kak Obl
BTACMBAIOT BHYTpb (IpaBIJIbHEE CKa3aTb, CTPEMSTCS BTS-
HYTb) MOJIEKYJBl U3 HAapYXHOTO cios. Pa3Hunma 3TUX ABYyX
ci1, 0003HaYeHHBIX GOJIBINOH ¥ MaJIol CTPeIKaMK U Halpas-
JIEHHBIX B HPOTHBOIIOJIOXKHBIE CTOPOHbI, OYEHb BEJIHKA.

BenuunHy Taxoro B3aMMOJEHCTBHS XapaKTEepU3YIOT MOHS-
THEM «BHYTpPEeHHEe MAaBJICHUE»; JUISl XKHUOKOCTed, OCOOeHHO
MOJISIPHBIX, OHO OYeHb BeJIUKO. Tak, [Uisi BOJBl BHYTpEHHEe
napienue npesbiiaeT 1,1 I'Tla (ruramackans), 4TO COOTBET-
ctByeT 11 ThiC. atMocdep. VIMeHHO BcieacTBHE OrpOMHOIO
BHYTPEHHEIO MaBJIEHHs JKAAKOCTH TIPAaKTHYECKd HECKH-
MaeMBl.

Tax kax CWIBI MOJIEKYJISIDHOTO TNPUTSDKEHHS B HOBEPX-
HOCTHOM CJIO€ JKUIOKOCTH (M TBEPAOIO BEIECTBa TAakKe) He
CKOMIEHCHPOBaHbI, B HeM MOsBJseTcs cBoOOHas INOBepx-
HOCTHast 3Heprus. KoJHYeCTBEHHO 3Ty 3HEpPIHIO XapaKTepH-
3YIOT YJCJbHOH BEJIUYMHOH, T.€. BEJIMYMHOH, OTHECEHHOM
K e[MHHUIIE TOBEPXHOCTH. DTa 3HEprus, obo3Hayaemas rpeve-
CKO#t OYKBOH G, fB/IsIETCS OCHOBHOM XapaKTEPUCTHKOM IO-
BEpXHOCTHOT'O CNOsl XKMAKOCTH WM TBEPIOTO BEILECTBA.

B GosiblMHCTBe criy4aeB 0e3 0coObIX OTOBOPOK TEPMMH
«ypesibHasi cBOOOOHAs MOBEPXHOCTHAs JHEPTHS» 3aMEHSIOT
TEPMUHOM «IOBEPXHOCTHOE HATSDKCHHUEY.
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¥ MoJieKyJl B IOBEPXHOCTHOM CJIOE CHJIbI MEKMOJIEKY/IAPHOI0 B3aHMOeHCTBHS
HEe YPaBHOBEMIEHbL.

Ilosepxnocmmoe namscenue —310 paboTa, KOTOPYIO HYX-
HO 3aTpaTHThb Ha OoOpa3OBaHHUE E€JWHMILI MOBEPXHOCTH JaH-
HOTO BEILECTBA, T.€. Ha TO, YTOOBI YBEJIMYUTH €TO IOBEPX-
HOCTh Ha | cM2. Uem Menblle 3Ta paborta, TEM MeEHbIUE
NOBEPXHOCTHOE HATSHKEHUE, T€M Jierye QUCHEprupyeTcs Be-
uIecTBO (ATS KUAKOCTES —jierye o6pa3yroTCs MEHBI U IMYJIb-
cun). [ToBepxHOCTHOE HATsDKEHHE B MEPBYIO OYEpEdb 3aBUCHT
OT NPHPOMBI BelecTBa. HamOMHEM 4HTATEI0, YTO Y BOJLI
MOBEPXHOCTHOE HATSDKEHUE OYEHb BEJIMKO-—72,58 muH/cM,
HJIN 3pr/cM2, 310 moyTH B 3,5 pasa 6oJibilie, YeM Y 3THIOBO-
ro cnupta 4 B 2,5 pasa Oosbiie, yeM y OeH3oja.
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IToBepXHOCTHOE HATSKEHHE TPAOUIMOHHO BhIpAXAIU
B [MHAX Ha CAHTUMETP (JIMH/CM) WJIM B 3prax Ha KBaJpaTHBIA
canTuMeTp (3pr/cM2). YuciieHHO 3TH 3HAYEHHs COBHANArOT.
Takum 06pa3oM, HOBEPXHOCTHOE HaTSDKEHHE —3TO CUJIa, TpH-
XOslIIasics Ha eNVHUIY JUIUHBL, WIH SHEPrus, MIPUXOASIIasics
Ha eauHHUIy noBepxHocTd. B CHU cuily BrIpaXkaroT B HbIOTO-
Hax (H), a equnnny miuHbl—B MeTpax (M). PasMeprocTs mo-
BEPXHOCTHOTO HaTSDKEHHUS BHIPAXKAETCS B HbIOTOHaX Ha METP
(H/m). ([lns Tex, KTO elle He MOJIHOCTbIO OCBOMIICS C IEpPeEXo-
JOM Ha HOBBIE eIUHUINBI, B CKOOKax OyIoeM yKa3biBaTh
u crapsle.) Jnsg Bonst ¢ = 72,58 1073 H/m.

IToBepxHOCTHOE HaTSDKEHHE Ha TIpaHMUE pasjena IBYyX
XUIKOCTE! MIIM HUJKOCTH U ra3a U3MEPSIOT C MOMOIIBIO XO-
TS U NPOCTHIX, HO BECbMa TOYHBIX NpHOOpOB. [lns onpenene-
HMS TIOBEPXHOCTHOT'O HATsDKEHMs Ha IpaHULe pas3fielia XKuji-
KOCTb —BO3[yX 4amle OPYrUX MOJIb3YIOTCS METOOOM MakKCH-
MaJIbHOTO JaBJieHuss oOpa3oBaHusi my3bIpbka. Jljis 3TOTO
CIYyXUT KamMWUISpHBIA [pubop, YCOBEpIICHCTBOBAHHBIN
I1. A. Pebunnepom. B pactBope, IIst KOTOPOro HEOOXOUMO
ONpENeJIUTL TOBEPXHOCTHOE HATSDKEHHE, BLIAYBAlOT BO3-
OYUIHBIA Iy3bIpeK M M3MEpSIOT [aBjIeHHEe, HPU KOTOPOM
Hy3bIpeK OTphIBaeTCs OT Kamwuispa. [Ipubop mpencrasiseT
c000i1 CTEWISIHHBIN Kamuulsp, COCOUHEHHbIH TpyOKoil ¢ uyB-
CTBUTEJIbHBIM yCTPOMCTBOM IS U3MEPEHUS NaBJIEHHUS; OObI-
4yHO 3TO OapoMeTpuueckast TpyOka, 3aloOJIHEHHAss NOAKpa-
UIeHHOH BOMOM.

C nomoumro mnpubopa II. A. Pebunpepa omnpenenstoT
CHayala MakCHMAaJIbHOE [1aBJICHHE Ia30BOro Iy3blpbKa B Y-
cTOll BOJE, a 3aTeM B MCClleyeMOM pacTBope. JliIsi KOHEYHO-
ro pacyeTta AOCTATOYHO COCTaBMTh MPOCTYIO IPONOPLHIO,
B KOTOPOH HE M3BECTHa TOJBKO HCKOMAsl BeJIMYUHA.

Ionb3ytoTcss ¥ [OpyrMMHM MeETOAAaMHM: B3BEILMBAHHS Ka-
TUTH, KaIWLISPHOTO HOMHSTHS, OTPbIBA KOJIbIIA OT HOBEPXHO-
CTH, KoJieOoleiicss CTpyH, CKOPOCTH TEYEHHS! B KaMJUIApax
u Ip.

UeM MeHblile NMOBEPXHOCTHOE HATSDKEHHME PacTBOpa, TeM
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MeHbllle paboTa, KOTOPYIO HYXXHO 3aTpaTHTb, YTOOBI MOJy-
4UTb OOJIbIYI0 MOBEPXHOCTh pasjesia ra3—>XUAKOCTb H TeM
JIerdye co3nath GOJIbIIYIO NMOBEPXHOCTh IUIGHOK B TeHEe U IO-
JNyunTh Oonbmoil 06beM neHbl. VI3 pacTBOpOB IOBEPXHOCT-
HO-aXTHBHBIX BEIIECTB C MaJlbiM INOBEPXHOCTHBIM HaTsDKE-
HHEM MOXHO [I0JIy4aTh II€HbI IIOBBLILIEHHON KpPaTHOCTH.
TToBepXHOCTHOE HATSHKEHHE MeHooOpazoBaTeelt JIErko ompe-
IEJIUTh JKCIEPUMEHTAIBHO, YTO IIO3BOJISET NPENCKa3bIBaTh
MeHOOOPa3yIoly0 CHOCOOHOCTh U3BECTHHIX U BHOBb CO3[a-
BaeMbIX [TAB u oueHuBaTh UX HMPUTOAHOCTH JISt U3TOTOBJIE-
Hus neH. Ho 3T1o naneko He eMHCTBEHHBIH TEXHUYECKHHA KpH-
Tepu#l, 0 KOTOpOMY BBHIOMpatoTCsi NmeHooOpasoBaTenu. s
NPaKTUKA BaXHBI M TaKHe XapaKTEPUCTUKH, Kak paCTBODH-
MOCTb B BOJie, MOIOIIIasi U CMa4yMBalouias clocoOHOCTh, CIO-
CcOOHOCTh K MEHOOOPa30BaHUIO B XKECTKOW M MOpPCKOH Boze
U MHOTHE [gpyrue. 3Hast 3TH IOKa3aTeld, MOXXHO, He MPOBOIS
JIOTIOJTHUTEJIbHBIX CIEHUATIbHbIX UCIBITAaHUM, ONpeNesuTh pa-
IMOHAJIbHbIE 06J1aCTH NpUMEHEHUs NeHOOOpa3oBaTeleil.

B mociiennne roapl K YMCIY BaXHEWIIMX OLEHOYHBIX KpU-
TepueB OTHOCAT Ouosoruyeckyro pasnaraemocts I[TAB. K co-
xanenuto, [TAB MoOryt okasbiBaThb OTPHULATENILHOC BO3IEH-
CTBHE Ha pAaCTUTEJbHBIH M JKUBOTHBI MHUpP, Ha IPUPOLY
BOKpYr Hac. Mcmonb3oBaHue NeHBl ISt QuioTauuu, B Tek-
CTIJILHOM IMPOW3BOJACTBE U B IMIIEBOH IMPOMBINUIEHHOCTH,
IPHU NMOXapOTYLIEHUH, IPOMBIBKE TAHKEPOB ¥ MAIllUH, CTHPKE
(3TOT mepeyeHb MOXHO MPOAOJDKATh U MPONOJDKATh) IpUBE-
JIO K TOMY, YTO B CTOYHBIX BOJaX HEH30EKHO IOSBISIOTCS
NOBEPXHOCTHO-aKTHBHBIE BelIeCTBa —neHoobpasoBarenu. Co
CTOYHBIMHU BOJaMHM OHH TNONANAIOT B OYUCTHBIE COOPYXKEHHUS,
Ha 10JIs1 OpOIIeHHs, B pekd U o3epa. [109TOMy TOKCHYHOCTB
neHooOpa3oBatelieii © CKOPOCTh MX OHUOJIOTMYECKOrO pasiio-
KeHUsT HeoOXOAUMO TINATEJLHO KOHTPOJIUPOBATE.

B OuMCTHBIX COOpYXEHUsIX mnop JHedcTBHeM OakTepwuii,
KHCIIOpOJa U yJIbTpadHOIEeTOBLIX JIydell npoucxonut Ouosio-
rudeckas OYMCTKAa CTOYHBIX BOA. DTOT MHpOLECC—TaK Hasbl-
BaeMOe CaMOOYMIIECHHUE — IPOAOIDKAETCS B €CTECTBEHHBIX BO-
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noemax. buoxmmuyeckuii pacmajy NpUBOIOMT K TOMY, 4TO
BXOMSIME B COCTaB NeHooOpa3oBaTesieil OpraHAYecKue Belle-
crBa oxucismores no CO, u Bomel (409, ot macce ITAB),
a ocTalbHas Macca CTAHOBUTCH Oe3BpeIHOH M yCBaMBaeTCs
MUKpoopranusMamMi. Eciin ke GHOXUMIYECKOTO Pa3fIoREHH
HE NPOHUCXOIUT, TO OKpYXKaouei cpene HAHOCHTCA Ipo-
MaJHBIA 3KoNorHYecKuit Bpen: 6oneer u morubaet priba, BO-
JoIUlaBaroniasl AuYb, 300IUIAHKTOH, 3aMeIJISETCS POCT BO-
IOSHBEIX DAacTeHWi, BO3MOXHBI M JApYyrue BpeIHbIE HOCIEN-
CTBHS.

Ilo cranpapraMm, neiictByromM B crpaHax C3B, Beimy-
CKaeMble TPOMBIIUIEHHOCTbIO IOBEPXHOCTHO-AaKTHUBHBIE Be-
[IECTBA B 3aBUCHMOCTH OT OMOJIOTMYECKOH pa3iaraeMoCTH
MOJpPa3/IeNiIOTCd Ha TPH T'PYNIbI:

I -Ouosoruyecku XopoIo pasjararomuecs BemecTsa (Ko-
JMYECTBO GHOJIOTMYECKH pa3iaralouerocs Bewectsa K., He
MeHee 85%);

II-Ouosioruyeckd CpefHe pa3jiaralolMecs BelmecTBa
(Ko = 70-85%);

Il -6uonorvyeck TPYOHO pasiararollyiecss BellecTBa
(Kpasn Menee 707%,).

K noBepXHOCTHO-aKTHBHBIM BELECTBAM TpPEThell rpyNIbI-
ouostornyecku xkecTkuM ITAB-—oTHOCHTCS  GOJIBIIMHCTBO
KaTHOHOAKTUBHBIX IPENapaTtoB, a CpeAd HEHOHOTEHHBIX
U aHUOHOAKTHBHBIX BEUIECTB—TaKue, Kak padUHUPOBAHHBIN
anmkunapuicyisbonat (nmpenapar PAC), cynsbonon HII-1,
a taxxke OIl-7 u OII-10 u psan mpyrux (0 XMMHYEeCKO# Kiac-
cudpukamuu I[TAB peuyr noiiner 4yTh Aanblie).

B Cosetckom Cotroze cocraBieH crmucok ITIAB, pexomen-
IYEMBIX IUIS NPUMEHEHUS B NPOMBIIIUIEHHOCTH B 3aBHCHMO-
CTH OT UX Guosornueckoil pasnaraemoctu. IloBceMecTHO Be-
mectBa rpynms! 11l 3amenstorcs Bemectsamu rpynn I u IL
Ilo cymecTByromuM TpeOOBaHMSAM MOIOIIME CPENCTBA HOJI-
*HBI conepxaTtb He Menee 807, OuopacuielUIsieMbIX KOMIIO-
HEHTOB. DTH Mepbl JOJDKHBI CIIOCOOCTBOBATh COXPaHEHMIO
9KOJIOTMYECKOTO PAaBHOBECHS B OKPYXKAIOLEd HAC NPHPCIE.
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Bce Boimyckaemble B Halle CTpaHE NOBEPXHOCTHO-ak-
TUBHBIE BEIECTBA MPOXOIAT TIIATEIbHYIO TOKCHKOTMIHMECHH-
4ecKylo nposepky. OLEHMBAETCS MX pa3[paxalroliee BO3Jei-
CTBHE Ha KOXy, [JbIXaTeNbHBIE IyTH, IJla3a YeJIOBEKa
M )KMBOTHBIX, a TakKe OTPaBJISIOLIEe JCHCTBHE NpH MOmaja-
HMH B OPraHM3M 4YeJIOBEKa. YCTaHOBJIEHO, YTO MeHoobOpazo-
BaTeJIM, NOJy4yaeMble M3 THMIIEBHIX NPOXYKTOB, abCOJIIOTHO
6e3BpenHsl. besppennsl Tawoke 6onpumHCcTBO ITAB, Mpousso-
JUMBIX U3 ApPYrMX BHOB JXHBOTHOTO ¥ DAaCTUTEILHOIO ChHI-
pbs; cuHTeTHueckue IIAB Tpebyiror Goyee oOCTOpPOXKHOTO
obpaienus. Tak, ecu pa30aBiieHHbIE pPaCTBOPHI CHHTETHYe-
ckux ITAB He BBI3bIBalOT NOOOYHBIX SBJICHHI HpH WOomajaa-
HHM Ha KOXY M JaXe B IJia3a 4YeJIOBEKa, TO KOHLEHTPHPO-
BaHHBIC DPACTBOpPHI INPH MHOTOKPAaTHOM JEHCTBUM MOTYT
BbI3BAaTh JEPMATUTBL M yXyOUIeHHe 3peHus. Bce mnpume-
HseMble HbIHE meHooOpa3oBaTenu He OOJafaloT KymyJs-
TUBHbIM J[ICHICTBHEM, T.€. HE HaKaIUIUBAIOTCS B OpraHU3Me,
U TIOTaBIIKe B HAc MeJikue 1036l [TAB OBICTpO BBIBOASTCS U3
opranusMa 0e3 OILyTUMBIX NOCHeACTBHH. OnacHel IS Yesio-
BEKa JIMIIb 103kl B COTHU IPaMMOB. B 3ToM cMbiciie U 0ObIu-
Hasi TIOBapeHHasi COJIb ONacHa: JBECTH I'PaMMOB COJIM BBI30-
BYyT CMepTeJIbHOE OTpaBJICHHE, €CIM MX HpPOTJIOTHTh cpasy.
OroBopuMcsl, 4TO 3TO [JaHHblE IKCIEPUMEHTOB Ha KMUBOTHBIX.

He cnenyer gymaTbh, 4TO IEHY MOXHO MOJy4YaTb TOJbKO
B pacTBOopax, coiepxamux ITAB. U3BectHO, 4TO pacTBOpEI
JICKTPOJIUTOB HE AAIOT MEHbI, TaK KAaK BO3AYIIHbIE My3bIPbKH
B TakO# Cpefe XUBYT CUMTAHHbIE NOJIM CeKyHOnl. [lo3Tomy
HEBO3MOJKHO IOJIyYUTh IICHY, HapHUMep, B pacTBOpE alerara
CBHHIA WIH BO B3BECH THApokcupa amomuuus. Ho cmech
9THX PaCTBOPOB NPU ONPEJENICHHBIX YCJIOBUSX N2eT NeHy, KO-
TOpasi MOXET CYLIECTBOBATh ABO¢ cyToK. Eine 6osee xuByua
neHa U3 CMeCH pDAacTBOPOB CoJiell CalMIMJIOBOW KHCIOTSI
U ruapokchaa amomunus (6osee 20 cyToKk).

Kak Mor 3aMeTuTh uMTaTeNlb. Ha3BaHHbLIE JIEKTPOJIMTHI—
3TO COJIM OpraHUHYecKruX KHcioT. [102ToMy HEKOTOpHIe Hcclie-
JIOBATEJIH CYHTAIOT, 4TO MeHooOpa3zoBaHMe B TaKMX CMECSX
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(TosbkO BMecTe!) CBSI3aHO C BO3HUKHOBEHHEM CJIOXHBIX BHY-
TPUKOMIUIEKCHBIX, WIH MHOTOSIICPHBIX, COCOMHEHUH, U3yue-
HHUEM KOTODBIX 3aHATH! XWMMKH MHOIMX cTpaH. IIpaBaa, Ta-
KHEe COeJUHEHHs B KauecTBe INeHooOpasoBaTtesiell HaxomsT
HOKa elle KpaiHe OrpaHHYeHHOE MpPHUMEHEHME.

ObpasoBaHue MEHBI U3 XHIKOCTH, HE3aBUCUMO OT Xapak-
Tepa 3TOro Mpouecca ¥ THIA BCICHUBAOLIETO areHTa, Ipen-
1ojlaraeT pacTBOPEHHE B )XUIKOCTU MOBEPXHOCTHO-aKTUBHEIX
BemwectB. [Ipu pactBopenuu [TAB mosyuatoTCss HCTHHHBIE
Jub0 KoJUIoNAHBIE pacTBOpbl. McTuHHBIE (MHAYe —MOJIEKY-
JIpHBIE) PAaCTBOPHI CONEPXKAT YaCTHLLI pa3sMepoM He Oostee
0,001 MxM, T.e. 107 M, 4TO CONOCTABUMO C pPa3MeEPOM MoJle-
KyJ, OHH B DPacTBOpe yxe He 00OpasyroT OTHEJbHOU (a3bl
PactBOpEl, comepxanme wactuiwl pasMepoMm ot 0,001 mo
0,1 MkM, T.e. 1077-1079 M, Ha3BIBAIOT KOJUIOMJHBIMH. DTH
pacTBOpbl MeHee QUCIEPCHBbI, YeM HCTHHHBIE, HO OoJsiee muc-
HepcHb! (MeHee TpyOble), YeM CYCHEH3WH U 3MYJIbCUM.

Mexny ITAB u pactBopHTesieM, HampuMep BOJOH, mpo-
HCXOIST CJIOXKHbIE B3auMoneiicTus. B 3aBucumocTu oT BUI2
ofOpasyromyxcss NpH 3TOM CHCTEM BCE IOBEPXHOCTHO-aK-
TUBHBIE BeleCTBa INpPUHSATO pa3feisTh HAa [BE KaTEerOpHH.
DTO AeneHHe MMeEeT NMpsMOe OTHOIeHHe K 3ddekTy meHo-
00pa3oBaHus B pacTBOpax.

K mnepBoif kaTeropusm OTHOCATCS MHUIEILI0O00pasyronye
(mosnyxosutonnHele, WIH MbUIONONOOHBIE) BellECTBa, K JApY-
roii —BeliecTa, He obopasyromue Munemi. [TAB nepsoii kate-
TOpUM B PacTBOpE BBIILIE HEKOTOPOH OMNpeneeHHOM KOHIEH-
Tpaluu, Ha3bIBAEMOM KPUTHYECKOH, 00pa3yloT KOJJIOMJONO-
[00HLIe OOBeaUWHEHMS, Ha3biBaeMble Muneiama. OObLIYHO
TaKue pacTBOPHl 00JafaroT BbICOKOW meHooOpa3yroleil cro-
cobuocteio. [TAB BTOpO#l Kateropuu He 0Opa3yrOT MHIEILT
HM B pacTBOpax, HU B aACOpPOLHMOHHBIX ciosix. Ilpu Jroboit
KOHLIEHTpalUH¥ OHU HAXOJSATCS B HCTUHHO PACTBOPEHHOM CO-
CTOSIHUH M SIBJISIFOTCS C1a0bIMH HEeHOOOpa3oBaTeIsIMH.

K noBepXHOCTHO-aKTHBHBIM BEIIECTBAM MEPBOW KaTero-
PMH OTHOCSITCS HEKOTOpbIE IPUPOJHbIE coeluHeHUs (Oesku,
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aJIbTUHATHI, EKTHHOBBIC BEIECTBA U T.[.), IPOAYKTBI XUMU-
4ecKoil 00paboTKH NPUPOIHBLIX IIOJHMEPOB (HPOM3BOIHbBIE
LEJUTIONIO3BI) ¥ CHHTETHYECKUE MOJMMEDHL

Ienoo6pasoBaTesd U3 NPUPOAHBIX COEAMHEHUH Ha OCHO-
B€ PaCTUTENLHOIO CHIPbS W XXHBOTHBIX HPOMYKTOB HCIIOJNb-
3yIOTCS YeJIOBEKOM JUISl MBITbS M CTHDKH, NPHIOTOBJICHUS
IMIOM U JUISE HEKOTOPBIX TEXHOJIOTMYECKHX IPOLECCOB YXKe
HECKOJIbKO ThicsuesieTull. B sxapkux paiionax Kasxasa, Cpen-
Heil Asum, Adpuxu, IOxHOll AMepHKH H3[JaBHA MIMPOKO
MPHMEHSUICS. MBUTBHBIN KOpEeHb. DTO KOpPEHb PAaCTeHHs Caro-
HUHOHOCZ, COIEpXallero JIerko H3BJEeKaeMblil  BOmOi
CIIbHBIN nenooOpa3oBatesnb —canonud. Kopenb ouMinany,
CYUIWIM, pasMalibiBaJId, MOPOILIOK CMEHIMBAIM C T[JIHHON
U popMoBanu Kycouku «Meuia». [TocienHue xopouo MbUTH-
Juch (maBas meHy) B MSArKo#t U paxe B kecTkoit Bopme. Ilpe-
[IOCTeperaeM 4YMTATENs OT IOCIEHNIHOTO BLIBOJA O TOM, YTO
OCHOBO# MOOIIEro JelCTBUS sBJISeTCS neHooOpa3oBaHue.
O MoromeM aeHdCTBHM —MO3AHeE. A MOKa 3aMETHM, 4TO Be-
LIECTBO, [arolliee B pacTBOpax OTJIMYHEHIYIO IEHY, HE BCer-
J1a XOPOLIO OTMEBIBAET.

K uucny 3¢0dexTUBHBIX NPUPOAHBIX MEHOOOpa3zoBateeit
OTHOCHTCS TalKe arap-arap—cMech MOJIHCaXxapuioB MoOp-
CKMX BOJIOpociieil. VI3BECTHO HECKOIBKO JIECATKOB BOIOPOC-
Jiell, U3 KOTOpBIX arap-arap NOJIy4aloT B IPOMBIIUIEHHOM
Maciurabe; 3To, HalpuMep, Mopckasi kamycra. Bce onm co-
IepXaT arap-arap B BHJE COJIEH IIEJIOYHBIX M IIEJOYHO3E-
MeJlbHBIX MeTauioB. OH U cefiyac IIMPOKO NpUMEHAETCHA
B KOHIMTEPCKO! MPOMBINUIEHHOCTH U B ME/IMIIMHE B KaYeCTBE
MEHOOOPA3yIoWero U IKeJUPYIOLIEro CpeiacTBa, a Takke
crabunusaropa.

Haubosee ycroifuusrie nensl 00pa3yroTcs Ha OCHOBE Oel-
KOBBIX NeHooOpasoBaTeseil, KOTOpble MOJYYalOT M3 Pa3HO-
o6pa3HpIX BewecTs, JUOO MOJHOCTLIO COCTOSAMMX U3 Oelnka,
Jubo conmepKammMx ero B 3HAYMTEIHHOM KOJIMYECTBE. OTH
6eIKM K3BJEKAlOT U3 KPOBU JKUBOTHBIX, KOXH, KOCTeH, po-
TOB, KONBIT, HIETUHEI, NEPbeB, PHIObEH UElIyH, XMbIXa Mac-
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JINYHBIX KYJBTYp, 2 Taloke NMPOMYKTOB, IOJNYYaEMEBIX M3 MO-
noka. Ilpy mpousBonCTBE TakuMX HeHooOpa3oBatenieit Geyku
NpEIBAapUTENILHO THAPOJIM3YIOT, TaK KaK HpOAYKThl HX TH-
nponu3a obnapmarot ropasno 6osee BricOkoi IeHOOGpa3syio-
Hieil CHocoOHOCTRIO, YeM camu Gesku. s sToro Genku nox-
BEPraroT TeIIOBO# 06paboTke B KHUCIIOTHOM, LIETOYHON WA
HEHTPAJILHOM Cpelle, MPUYEM THAPONIU3 HE NOJDKEH HATH [0
KOHIIa, TaK KaK NMPOAYKTHI KOHEYHOro pacnaga 6eyKoB —aMu-
HOKHCIOTBI—HE 00JaJaloT CHocoGHOCTRIO 00pa3oBHIBATH
yCTOHYMBYIO TEHY.

Bce GenxoBble neHooGpa3oBaTeNH NPEACTABISAIOT coboi
MMMTATENBbHYIO CPely [UIs Pa3IMYHOTO Poja MHKPOOPraHH3-
MOB, IIO3TOMY B COCTaB 3THX NEHOOOpa3oBateleil obs3aTelb-
HO BBOASAT aHTHcenTHKH (dTOpUI HaTpusi, deHON M Apyrue).
Be3 Hux meHooOpa3oBartes ObLICTPO TEpsIOT CBOK CBOWCTBA
U HAYUHAIOT OYPHO IaXHYTb.

ITpomMrinuieHHblE TEHOOOpa30BaTeI HAa OCHOBE OENKOBO-
ro ceipps (Hanpmmep, I10-6, I10-7 u gpyrue) mpuroTaBiiu-
BaIOT MHOroCTaauiiHON mepepaboTkoil. Tak, mpu npou3Boa-
ctBe mneHooOpasoBatens [10-6 OeloK KpOBM IKHBOTHBIX
BHAYaJie TUAPOJU3YIOT €OKMM HAaTPOM, 3aTeM HEHTPaIu3yloT
XJIODHIOM aMMOHHS WIH CEpHOH KUCIOTOH, NOJIyYeHHbIH
pacTBOp ynapuBalOT [0 3afaHHOW KoHmewTpauuu. s mo-
BBILLEHMs yCTOWYMBOCTH MEHBI B COCTaB IEHOOOpa3oBatens
BBOJST cyjbGaT xesie3a, GTOpUI HATPHUS WM Ipyrue crabu-
JIN3ATOPBL

ITpu nmpou3BOACTBE MUILEBLIX [IPOAYKTOB UCHOJb3YIOT M-
HooOpa3oBaTenu U3 SIMYHOTO OeJika ¥ MOJIOYHBIX NPOOYKTOB.
ITo meHOOOpa3yrouM CBOHCTBaM HE YCTYHNAIOT SHYHOMY
OeKy BHDKHMMKHM W3 CEMsH COH M XJIOMYAaTHHUKA, JKCTPAKT
yas. JIJIs MOBBINIEHHS YCTOWYMBOCTU MHULIEBBIX IIEH, KaKk Ipa-
BWJIO, BBOMSATCH CTA0WIM3aTOPHI—Ka3eHH, aIbIHHATHI, XKejla-
THH.

OpHako ceipheBas 6a3za ajisi MPOM3BOACTBa IeHOOGpa3o-
BaTeJiei M3 PACTHUTEJIbHBIX M XKMBOTHBIX NPOTYKTOB BECHMa
OTpaHUYEHHa, MO3TOMY B Pa3BUTBHIX CTPaHaX OCBOEHO HpPO-
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M3BOJCTBO IIOBEPXHOCTHO-aKTHBHBIX BEILECTB, Ha3bIBAEMBIX
CHHTETHYECKUMH (MCKYCCTBEHHBIMH).

Eue mo xoHna 50-X ro/ioB OCHOBHBIM MOIOLIMM Belle-
CTBOM OBLIO XMPOBOE MBLIO, IUIS M3TOTOBJIEHHS KOTOPOTO
HCIIOJIb30BAIUCh COTHH THICAY TOHH HPOAYKTOB >XHBOTHOIO
U PaCTUTEJILHOTO IPOUCXOXAEHHUA: XUp OapaRui, CBUHOM,
TIOJICHUH, KATOBBIH, & TaKke Macio MOACOJHEYHOE, XJIOIKO-
BOE, JIbHAHOE M npyroe. HeT HyXIpI TrOBOpHUTb, YTO 3TO
XHpbl, KOTOpBEIE MOI'YT HaliTH U Jpyroe NpMMEHEHHUE.

Mbula, M3rOTOBJICHHBIE H3 TaKOTO CHIPbS,—3TO COJIH
npeesibHBIX ¥ HelpPeIeNbHbIX XKUPHBIX KHCIOT. Takue Mbuia
JI0JITOe BpeMsi ObUIH 4YyTh JIM HE €JUHCTBEHHBIMHU MEeHOOOpa-
soBatessamu. MutepecHo, uto yxe B XIII Bexe Ha Pycu 6nu10
HAJIKEHO TMPOU3BOJICTBO MbLIA, €r0 JaXE BHIBO3WIU B JIpY-
rie CTpPaHBL

B 1912 roay pycckuit yuenstii I'. C. IleTpoB mytem cyib-
¢upoBanus HahTCHOBBIX KHCIOT MOJYHYMI NMEPBOE CHHTETHYE-
CKOe MOIolIIiee CpeACTBO. DTO ObUI Tak HasbIBAaEMbIH «KOH-
takt IleTpoBa»; HBIHE IO 3TOMY Cnoco0y INPOU3BOAUTCS
0OJIBIIMHCTBO MOIOIINX BelecTB. B HeAanekoM nmpolioM Ta-
KHE BELIECTBA Ha3biBAJM 3aMEHUTENSIMH M BCIOMOra-
TenbHbIMA. Ho 370 kak pa3 ToT ciyuvaif, KOorga «3aMeHH-
Teb» OKa3ajicd JIyylle 3aMEeHSEeMOTO.

X HA3BIBAIOT

MolomnuMu
C MOMEHTa POXJIEHHS 4eJIOBEKA MbUIO NMPOYHO BXOIUT B €r0
KU3Hb. MBUIO —CHMBOJI YHCTOTHI, 3[10POBbs, KyJbTypsl. He
yOUBHUTENbHO, YTO H3BECTHBIA HEMENKMH XHMHK INPOLUIOrO
cronietuss Jlubux npepyaran U3MepsATh CTENEHb KYJIbTYPHI
TOrO WIM MHOTO Hapoja KOJHYECTBOM HOTPEOJISEMOrO Mbl-
Ja.

OObIYHOE MBUIO IUIOXO OTMBIBAET MACJISHbIE M CMOJISHbIE
NATHA, OHO COBEPIIEHHO HE TNPUTOAHO A CTUPKH B MOp-
cKkoif Bone. Moromiee neiicTBHE MbUIa HMPOSBISAETCA B MOJHOR
Mepe npu Temnepartypax 60-70°C, Ho Takasd TeMmepaTypa He
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HOAXOOWT JUIA MHOTMX BMIOB Tkaueil. I103TOMy Tenephb
B ObITYy OTHAlOT HPENNOYTEHHE CTHPATLHLIM MOPOILKAM —3TO
«Jlotoc», «Actpa», «Jon» u apyrue. MIXx ocHoBy cocras-
JasoT cuHTeTHueckue [TAB, koTOpble JIMIEHBI HEIOCTATKOB
MbUIa, a TJIaBHOE, [Vl UX NPOU3BOACTBA HE TpedyeTcs pacxo-
JOBaTh IMINEBBIE KUPBL

Bosaee nosoBuHbI BceX NPOU3BOAMMBIX B MUPE CHHTETHYE-
ckux ITAB ceifuac ucnonb3yeTcst i CTUPKM M YMCTKH TKa-
Hell M m3fenuil U3 HuX. VIMEHHO NMO3TOMYy HX 4YacTo Ha3bl-
BAIOT MOIOLIYMH CPENCTBAMHU.

VapoueHHo Moot 3¢dexT noBepXHOCTHO-aKTHBHBIX
BEILECTB MOXXHO OOBACHUTDL Tak: MOA HX AEHCTBHEM YaCTHIbI
3arpsi3HEHUl  OTPBLIBAIOTCA OT OYHMLIAEMOIl MOBEPXHOCTH
U MEPEXOAAT B 3MYJIbCHIO WIH CYCHEH3HIO, NPUYEM MHOTHE
ITAB u no6aBxu K HUM NpPENATCTBYXOT OCEHAHHUIO 3arps3He-
HUI Ha OTMBITYIO MOBEPXHOCTb. Morollee NeHCTBUE U IEHO-
obpa3oBaHHe MHOTa PacCMATPUBAIOT MOYTH KaK CMHOHHMBL
Ho nponecc ounctkn nox neiictBueM ITAB 3HauuTENHHO
CIIOKHEE OMHMCAHHOIO, OH U3Y4YEH €lle HEeJOCTATOYHO, U MOKa
HET CTPOHHOM Teopnu Motolilero aeiictsus. [ToaTomy B ObITy
M Ha NPOM3BOJCTBE AJI CTUPKM HCIOJb3YeTCS OOHOBPEMEH-
HO OTPOMHOE KOJIMYECTBO Pa3IMYHbIX KOMIO3UNKML, a BEIOOD
TOTO WM MHOT'O MOIOIIErO NpenapaTa 4acTo OCHOBAH Ha HH-
TYUIMHM CHEIMATUCTOB.

OO6bI9HO B COCTaB MOIOIMX CPeACTB (IIOMHMO IOBEPX-
HOCTHO-aKTHBHBIX BEILECTB) BXOIAT pasjIMyHble JOOaBKH, KO-
TOpble [ONOJIHMTEALHO OTOEIMBAIOT TKaHb, NPUIAIOT e
TIPUATHBIA 3amax, yMAT4aroT BOAY Y T.A. TakuMH CMecsSMH
H SBJISIOTCS pa3jIidHbIE CTUPAJILHBIE IOPOUIKH.

He cnenyer mymarth, 4TO MOBEPXHOCTHO-aKTHBHBIE Bellle-
CTBa CJIYyXaT TOJbKO IS NMOMNECPXAaHUA IHUCTOTHI B OBITY.
Tpymso nepeonenuts posib [TAB B TEKCTWIBHO# NPOMBIII-
JICHHOCTH, KOTOpas SBIFETCA HX [aBHUM INOTpeOUTENEM.
3nech OHM HCHONIB3YIOTCA W IPU MOWKE, U NPH KpalleHHH,
4 OpY NeYaTaHHMHM PHCYHKAa, 1 BO MHOTHX JIPYTHX IpoLieccax.
Benuka poib CHHTETHYECKMX MOBEPXHOCTHO-aKTHBHBIX Be-
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IIeCTB TpPH NPOU3BOACTBE, NEPEPAOOTKE M OYHCTKE HCKYC-
CTBEHHBIX BoJiokoH. CuuTteTHyeckue ITAB 1mupoko mnpume-
HAIOTCS IS MOJKHA Pa3IMyHbIX €MKOCTeH, Hanpumep Oakos
He()TECHANUBHBLIX CyIOB, MAaLIHH-MOJIOKOBO30B, OyTbLIOK
1 6aHOK mepel KOHCEPBHPOBAHMEM; JUlf IIPEJOKPaCOYHOM
OYMCTKH OT Macel U JPYrHX 3arps3HeHHH MaliuH U npubo-
poB; Tiepen cOOPKOH 4aCOB, CTAHKOB U JPYTMX MEXaHM3MOB
HX JETand TWATeJbHO MOIOT B DPACTBOpaXx CHHTETHYECKHX
TT1AB.

Mpl paccka3aiy 3[0eCb Jajleko He 060 BCeX BO3MOXKHBIX
00J1aCTAX MCNOJIb30BAHUS MOIOMIMX CUHTETHYECKHX IOBEpX-
HOCTHO-aKTHBHBIX BELICCTB, HO JaXe U3 3TOro OuYeHb Oerio-
ro o030pa BUAHO, CKOJIb BEJIMKa NOTPeOHOCTH B 3TUX
neHooOpa3oBaTessx.

Hapeemcst, uto uyuTaTeNb YOeHWICS B IPEeUMYIIECTBAX
moronux cunteTudeckux ITAB nepen oOpiunbiM MbUTOM. [o-
6aB¥M K CKa3aHHOMY, 4TO OHM XOPOIIO PacTBOPSIOTCS B BO-
€ ¥ JIETKO [O3UPYIOTCS; PAacTBOpBl MX 00JaJaioT MakcH-
MaJIbHBIM MOIOIIMM AeicTBHeM mpH Temmepatype 20-30°C,
4TO OYeHb BaXHO IIpH CTUPKE TOHKMX IODOTHX TKaHei;
Mololiee neiicTBue X B 2-3 pa3a CuiibHee, YEM Y MbLIa, OHH
He pa3belaroT TKaHe#f, He OOeclIBEYMBAIOT KPAacoK, HE YyB-
CTBUTEJIbHBI K KHMCJIOTAaM M JXXECTKO#H BoOJe.

Ho ectp y mHux u Hemocratkd. O riiaBHOM —MeAJIEHHOR
GUONIOTHYECKOl pa3IaraeéMoCTH —Mbl yxe roBopuid. [ing He-
KOTOpBHIX KpymHBIX ropomoB 3amamguoit EBpombr 3TO0T HEnmo-
cratok [TAB obopaumnBaeTcsi cepbe3Hoil mpobnemoii. [Tapik
pacxoAyeT OrpOMHOE KOJHYECTBO MOIOLIMX CPEACTB, HO TaK
KaKk OT HUX OYMHIAETCA €Ile He BCA BONA, Ha HOBEPXHOCTH
Cenpl, Kyma cOpacbIBalOTCS CTOKH, CJIOH MBUIbHOH mNEHBI
MHOTHA JOCTHUTAET CTONb OONbLIOH BHICOTHI, YTO 3TO 3aTpyn-
HAeT paboTy peuHOro Tpancmoprta. HapyineHue cynoxoncrsa
M3-3a NMOSBJICHAS HAa peKe OTPOMHBIX CKOIUIEHMi NEHBI OTMe-
yajiocb U Ha Peiine.

ITosToMy onHa M3 BaxHEHIMX 3a00T XMMHKOB — CO3JaHHE
HOBBIX, OMOJIOTMYECKHM pa3jaracéMpIX WJIH TaK Ha3bIBAEMBIX
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MSTKMX CHHTETMYECKHMX IOBCPXHOCTHO-AKTMBHBIX BEILIECTB.

Benuk mnepevyeHb COBPEMEHHBIX CHHTETHYECKMX [OBEpX-
HOCTHO-2KTHBHBIX BEIIECTB, OTPOMHBI MacCIITabbi WX IIpO-
U3BOJCTBA. Pas3yiHuHbI BUBI HCXOAHOIO ChIPbS H METOIS! €I0
nepepabotku B ITAB, pasnuuHb! CBOWCTBA, JOCTOMHCTBA
M HEJOCTAaTKH 3TUX BEILECTB.

Hapsny ¢ TepMUHOM «CHHTETHYECKHE MOIOILME CPeACTBA»
B TEXHHYECKOH JINTEpaType MOXHO BCTPETHTb TEPMHH «Ie-
TEPreHT», YTO COOTBETCTBYET PYCCKOMY CJIOBY «MOIOLIMIAN.
Takux «MOMOMIMX» NpenapaToB MO TOPrOBBIM MapKaM Ha-
cyuThBaeTcs Oosiee 2 ThicAY HaumeHoBaHuil. Yucno ux He-
HPEPBIBHO PACTET, ¥ YK€ CCTh MOIOIIME BEIIECTBA CrENMaTb-
HOrO Ha3Ha4YCHHUS, UCXOJHBIM CBIPbEM IS KOTOPBIX CIIyXaT
caxap u kpaxmai, gochaTel U NPOU3BOAHBIE aMMHaka, 1eJl-
JIIOJIO3bl U MHOTOE JIpyroe.

O CTPYKTYPE
ITAB

Bce TTAB He3aBHCHMO OT cOCTaBa M crnocoba HosydyeHMs Mo
CBOEH CTPYKType NOJApa3[eNIIoTC Ha HeCKOJbKO KJIacCoB.

1. Haubonee pacnpocTpaHeHHble u Haubojiee mnoOTpe-
61sieMbIe — anuoHOaKMusHble.

TyaneTHoe MbBUIO, KOTOPBIM MBI YMBIBA€MCSl, COCTOUT
B OCHOBHOM U3 aHHOHOAKTHUBHOTO BEIECTBA, NIPaBIa, KUBOT-
HOTO IPOMCXOXIEHHMS—CMeCH cTeapara W oJjieaTa HaTpHs,
T.€. HAaTPUEBBIX COJIEH CTEapUHOBOIl U OJIEMHOBOW KHCIIOT.
Monexysibl aHHOHOAKTHBHOI'O BEIIECTBA—CTeapaTa HaTpHs
B BOJHBIX PacTBOpax AUCCOLMHUPYIOT ¢ 00pa30oBaHHEM aHHO-
Ha— KMCJIOTHOTO OCTaTKa:

C,,H,5COONa 5 [C,,H,5,CO0]~ + Na*

CTeapaT-aHuoH

3Ta 4acTh MOJIEKYJIbl SBJISETCS HOCHTEJIEM IOBEPXHOCT-
HOM aKTHBHOCTH.
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B cunternyeckux ITAB tuma R-SO;Na anuoH comepxur
IUIAHHBIE YIIIeBONOPOAHbIE memouku (or 8 mo 18 atomos
yriiepona). HerpyaHo A0orafaThkCs, YTO OCHOBHOM IyTh IOJTY-
94eHHs MOIOIIUX BEILECTB 3TOTO THHA-—cyibdupoBanue, T.e.
BBEJICHHE B MOJIEKYJIY UCXOIHOTO OPraHMYECKOro COeIUHEHHUS
cymdorpynnet -SO,H. [locturaercs 3T0 neficteueM cepHoit
KHMCJIOTBL. 3aTeM MOPOAYKT CyiabGUpPOBaHHS HEUTPAIH3YIOT
[IEN0YBIO U MOJIy4al0T PACTBOPUMYIO COJb, MOJIEKYJY KOTO-
poif MOXHO M300pa3uTh B BHAE TOJOBACTHKA. XBOCTHK
y 3TOrO TOJIOBacTHKa TuapodoOHLIA, rojJoBka—rHAPODUIL-
Has. JTO ¥ eCThb TOT Clly4aii, XKOraa B OJHOI MoOJeEKyJe code-
TAKOTCA IBa CBOMCTBa: MoJsiekyna mudmwibHa. JudwibHEI MO-
nexynbl Bcex ITAB HesaBucuMo OT Kkiacca, K KOTOPOMY IO
CTPYKTYpE OHM HpHHAUIEKAT.

AncopOupysice Ha rpaHuue pasjeiia BO3JyX—BoAa WWIH
Macio-BojAa, THApodWIbHAS TOJNIOBKA BCErAa «ILTABAET»
B BOJE, a ruapoGOOHBIH XBOCTHK «TOPYHUT» B BO3AYXE HIIK
Mmacre.

B npou3BoACTBE MBUI M MHOTHX JIPYTHX MBLIONOXOOHBIX
NMEHOOOPa3yoIIUX CpEACTB HCHOJB3YIOT JKUPHBIE Kapbo-
HoBrple kucnoTsl RCOOH, nosiyyacMmeie THOPONM3OM pactu-
TENBHBIX U )KUBOTHBIX XKUPOB, & B IOCIEJHIE FOJIbl—B OCHOB-
HOM THUAPOJIH30M CHHTETHYeCKMX XUpHBIX xucioT (CXKK),
KOTODbIE, B CBOIO OuYEpe/lb, NMOJIy4aloT K3 11apaduHOB, H3BJIE-
KaeMbIX IpPH OYHCTKE M NepepaboTke HEQTH.

Haubospiee 3HaYeHye U3 cojeli MOHOKapOOHOBBLIX KHC-
JIOT UMCIOT MbUla (HATpHERbiE, KalHUeBble M AMMOHHIIHbIE)
XKHMPHBIX KYCIOT B MbLla (HATPHEBbIE, PEXE KaJMEBLIE) CMO-
JaHBIX kuciaot. KocMeTuyeckas NPOMBIIUIEHHOCTh IIperno-
YHTAET NEHOOOpa3oBaTeN i U3 (PPaKIHOHHPOBAHHBIX XHUPHBIX
KHCJIOT KOKOCOBOTO Macjia B CMECH C OJIUBKOBBIM MJIM KacTO-
POBBIM MacJIOM.

Cpenu  6OJBIIOrO 4MCIA aHMOHOAKTMBHBIX BEILECTB,
COCTaBJISIONIUX OCHOBY MHOTOKOMIIOHEHTHBIX KOMIIO3UILMiA
CHHTETHYECKUX MOIOIIMX CpENCTB, OHYeHb ULIMPOKO HpHMe-
HSIOTCSl IKWIApWICYJIbQOHATEI U ANKWICYIbpaThl. B 60ib-
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umx o0beMax aHMOHOAaKTHBHble ITAB M3roTaBiiuBalOTCS VIS
UCHO;Tb30BaHUS B NMOXAPHON TEXHUKE VI TYLIEHUS NOXapoB
nexoil. Bee atu ITAB cuHTesupyioT u3 OGeH30i1a, KepocHHa,
ra3oiis U BBICIUMX XHPHBIX CIOHPTOB.

2. Menee pacnpocrpaHenbl ITAB kamuonoaxkmugnozo mu-
na. HocuTeslsMi NOBEPXHOCTHON aKTHBHOCTH B MOJIEKYJIax
taxux ITAB, xak 310 ciemyeT U3 Ha3BaHHS, CIY)KaT KaTHOHBI.
Hanpmmep, tumiyHoe kaTHuoHoaktuBHOoe ITAB —npoussoanoe
YeTBEPTHYHOrO AMMOHHUHHOTO OCHOBaHMs, UMEET Takyro 00-

uyto gopmyiy:

R—*N—c OH~

a

3necy a, b, c—kopoTkHe panuKkaibl, a R —UIMHHBIA yrieso-
IoponHblil paaukai, cogepxamuid ot 8 no 18 aromoB yrie-
poa. ITO BEMIECTBO JUCCOLMUPYET HA KATHOH CIOXKHOTIO CO-
CTaBa M aHMOH (Haime BCETO 3TO XJIOp-, OpOM-, WiIH anerar-
HOH).

CoIpbeM AN KaTHOHOAKTHBHBIX ITAB, uMmeromux Xxo3sii-
CTBEHHOE 3HAYCHHE, CIYXXAT aMUHBI, NOJy4aeMble U3 XHUPHBIX
KUCJIOT U CIIMPTOB.

KatuonoaktuBhble IIAB ucnonb3yloTcs B KauecTBe Ie-
HOOoDOpa3oBaTeseil B MeHbleil creneHu. OOHAKO cienyeT OT-
METHUTh, YTO KaTHOHOakTHBHbIe ITAB cnoco6Hb! ruapodobu-
3UpOBaTh NMOBEPXHOCTH, C KOTOPHIMM OHU CONPHKACAOTCS.
DTO MO3BOJNAET NPHMEHATh MX Kak (uioTopeareHTh: 3epHa
MOJIE3HBIX UCKOMAEMBIX, NMOUIEKAIMX OTICJCHHIO OT MyCTOM
NOpOJpl, CTAHOBATCA HECMAyMBaeMbIMHU, 4YTO objeryaer
u yckopseT oboramenue. Dddext ruapododuzanuu uHOrIA
OKa3bIBaeTCs MOJIE3HBIM M HPU HCIOJIB30BAHMH KaTHOHOAK-
TuBHBIX IIAB B cocTraBe MOMOIIMX CpeACTB: 0Opa3oBaHue He-
CMayMBaeMoO# HOBEPXHOCTU YCKOPSIET CYIIKY OYHMIIAEMBIX
TKaHE#, eMKOCTEH WJIM MAIlKH.
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3. B BomHBIX pacTBOpax COBCEM He AUCCOLUHPYIOT Belle-
CTBA HEUOHO2eHH020 MUNA, K KOTOPBIM OTHOCSITCS BBICOKOMO-
JIEKYJIIpHbIE TPOU3BOAHBIC LEJIIOJIO3bI, CAOHWHBI, JMIHO-
CyJb(OHOBLIE KHCIOTBI, COJH AQJbIMHUHOBOW  KUCIOTHI
U Jipyrue.

B oTeuecTBeHHOM NpakTHke HaubOJbIEE pacnpocTpaHe-
HHe M3 BellecTB 3Toro Tuna noiyuyunu ITAB, usroraenu-
BaeMble Ha OCHOBE 3TWIEHOKCHUIA U MPOILYKTOB MEepepadoOTKH
yriist ¥ HedTH. K HUM OTHOCSATCS MHOTOYMCI/ICHHbIE BEILIECTBA
tuna OII (OI1-7, OII-10, OI1-20), ocobeHHO HIKPOKO MpUMeE-
HSIEeMBle B TEKCTHJIbHOM HPOMBIIUICHHOCTH B KayeCTBe CMa-
ypBatesed. WX CHHTE3UpYyIOT KOHAEHCAlyed JTHJIEHOKCHIA
¢ ankwideHonamu. B pe3dynbTare mnosy4aeTcs mnonusdup
CJIO)KHOTO CTpPOCHHUSI.

B Mosekysiax BelecTB HEMOHOTEHHOTO THINA TUAPOGIIL-
HOU SIBJISETCS MOJMOKCHITWIEHOBAsl YacTb MOJIeKyJbl. Hewo-
norennsle [TAB -Hanbosiee mepcnexTuBHBId Kiacc [TAB, ko-
TOpBIE YXKe ceifyac MCHOJIb3YIOTCA B HPOU3BOACTBE IMEHOMO-
JIIMEPOB ¥ MOIOIIMX CPEICTB, B MOXAPHOH TeXHHKE U T. [

He menee 85-909, takux ITAB mnosyuatroT npu B3auMo-
eWCTBUM 3TWICHOKCHAA CO cmuptamu, (deHosamu, kapbo-
HOBLIMH KHCIIOTaMH, aMHHaMM ¥ [PYTUMHU COCIUHCHHSIMH
C PEaKIMOHHOCIOCOOHBIMU aTOMaMM BOJOpOAA.

BeliectBa HEHOHOTEHHOIO THIIA MOXXKHO MOJIYYUTh U Ha
OCHOBEe MOHO- U Mu3¢dupoB caxapo3bl. OHM He SIIOBUTHI, HE
UMEIOT 3amaxa U Bkyca. OHU COBceM He pa3[IpaXaroT KOXY,
NO3TOMY UX OYeHb YOOOHO NPUMEHSATH B KOCMETHYECKHX Ipe-
napaTtax. B Utamuu u SInonun takue «caxapusle» [TAB pas-
PELICHO MNPHUMEHSTh [OaXe B MHUIIEBOH MPOMBIIUICHHOCTH.
C nobaBkoil Takoro «MbuUia» xjed [0JrO COXpaHSET CBOM
NEpBOHAYAJIbHBIE CBOMCTBA—3anax, BKYC M JaXe MATKOCTb.
Mansle no6asku takux [TAB x muBy ofecrnevuBaioOT €ro co-
XPaHHOCTb Ha MHOTHE MECSIbL

4. Yetsepryro rpynmy cuntetudeckux [TAB cocrasisioT
BEILECTBA, KOTOpBIE B LIYTKY MOXHO Ha3BaTh «IPUCIIOCO-
OneniaMu». B HeHTpasibHOM Cpesie OHM BeyT ce0s Kak HeHo-
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HOTEHHBIE, B KHCJIOH —XaK aHMOHOAKTHUBHBIC, B ILEIOYHOMK—
Kak KaTHoHOakTuBHBIC. WX HasBanue —amgoaumusie ITAB.
TamuseiMu amdosuTamu sBistoTcs 6enxd. Tlo xuMudeckiM
cBoiictBam amonutasie IIAB cxomusr ¢ amdoTepabiMu He-
oprasuueckuMu ruapokcunamu. AMdonurasie IIAB xopormo
pacTBOpsIOTCSI B BOJAE M B OOJNBIIMHCTBE OPTraHMYECKHUX
pacTBOpHUTEIIEH.

IToBepXHOCTHO-aKTHBHbIE BEIIECTBA MCIONBL3YIOTCS BCEr-
Ja B BHIC pacTBOPOB, B OCHOBHOM B BMJE BOJHEIX pacTBO-
poB. IlepewmcnuM BaxHeinme coiictBa pactsopos I[TIAB.

1. Taxe B oueHb pa3baBieHHBIX pacTBopax IIAB Bcien-
CTBHE aacopblUMM M OPHEHTAlMH MOJEKYJ Ha NOBEPXHOCTH
paszena a3 HabMoOKAeTCsA MOHIKECHHE NOBEPXHOCTHOTO Ha-
TsOKEHHS. B pesysbTate B Takux pacTBOpax JIETKO OCYIIECT-
BISIFOTCSl TIPONECCHl SMYJIbIHPOBAHMs, CMAaYMBaHMsA, OUCHIED-
TMpOBaHUs, NMEHOOOpa3oBaHusl.

2. Tlpu maneix koHueHTpamusx [TAB B pactBopax Beme-
CTBO HaXOJHMTCs B MoJeKyJspHOH ¢opme. IToBulileHHE KOH-
nenTpauyu [TAB no onpenenensoro 3sadeHust (KpUTHYECKas
KOHIEHTpalHs Mule/uioo0pa3oBanus) NpUBOAMT K 00paso-
BAHHIO arperaTtoB W3 [NecsSTKOB Moutekyn ITAB, tak Ha3sbl-
BaeMBbIX MuLle/UI. Munemisl—3t1o yxe HoBas ¢asa, W pac-
1BOpH ITAB B OTyIMuME OT MCTHHHBIX PacTBOPOB MPEACTaB-
JOT cO00 MHKPOTETEPOTEHHYIO CHCTEMY THIA KOJIIOMI-
HO.

3. MunesutooOpa3oBanue NPUBOOMT K YMCHBIUCHUIC 3a-
naca cBoGoaHOM sHeprui B pactBopax [TAB. DtoT mponece
HEH30eXEH B KOHIICHTPHPOBAHHBIX PacTBOpax meHooOpasosa-
teneit. Ecnu B pactBop ITAB BBecTH H3MeNbyYeHHOE TBEPIOE
WM XuOKoe (B BUIE Kamesb) BEIIECTBO, TO Moyekyisl I1AB
U3 pactBopa OyayT ancopbHpoBaThCs Ha HX NOBEPXHOCTH,
ToKa He o0pa3yeTcs HACHIIEHHBINH aaCOPOIMOHHBIA CIOM.
Tlpu 5TOM MULEJUIBI pa3pyIIaloTCs U BHOBbL obpa3syeTcs Hc-
THHHBIH PacTBOP.

Hannwie munemt B pactBopax IIAB ycTaHOBJIEHO enle
B NPOIIUIOM Beke, a BOT (opMa M pasMep MHUIENN NPOAOI-
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KAOT ObITh NpeJIMETOM MCCIISHOBAHMH M IUCKyCcui. Mbl
OrpaHHYMMCs KOHCTAaTalKell daxkrTa CylecTBOBaHHS MULEIUIL.

4. s pacteopoB ITAB XapaxtepHo sBIEHHE coai00UU-
sayuu. OHO COCTOMT B TOM, YTO MOJEKYJIbI BOJOHEPacTBO-
PUMBIX YIJIeBOAOPONOB pacTBOpsiioTcs B pacrsopax ITAB.
IMpouCcXoauT 3TO 3a CYET B3aUMOJEHCTBUS MHLEUI C MOJe-
KyJIaMH YIJIEBOZOPOJOB. DTO SBJIEHUE IMPOKO HCIOJIb3yeTCs
B TEXHHKE.

Ecnu Bech 06veM [TAB, u3roraBiuBaeMbiXx NPOMBILUIEH-
HBEIM TIyTeM, MpUHATH 32 100%, TO Ha OOJII0 aHUOHOAKTUB-
HBIX mpujetcst okosio 809, HEHOHOTEHHBIM OTBEICHO OKOJIO
15%,. Ocrasiunecs 59, pacumpeleJisloTCs MEXAY KaTHOHOaK-
TuBHbIMHE (3-4%) 1 amponuTHeIMHE (1-2%). B pa3Hbix cTpaHax
CTAaTHCTHKA pa3JiiyHa, HO OJM3Ka K 3TOMY COOTHOIIEHHIO.

M3 YEI'O U KAK
JEJAIOT ITAB

TToTpe6HOCTH HapOAHOrO XO03fiiCTBA B IOBEPXHOCTHO-aK-
TUBHBIX BEIIECTBaX OrPOMHBI. VX mHpOM3BOACTBO BO BCEM
MHUpE BO3pacTaeT C KaKIbIM rofgoM. M3 Kakoro ceipbsi Hoiy-
4al0T OrpOMHBIE KOJIHUeCTBa pa3zHooOpasubix ITAB?

MBI yXe roBOpWIIH, YTO 0 cepeAuHb! 60-X ro0B UCHONb-
30BaJIMCh [JIaBHBIM 00pa3oM mpHpojHble (HaTypalibHbIE) MO-
BEPXHOCTHO-aKTUBHBIE BeltecTBa. OcHOBHOM 00beM ITAB no-
JIy4yaJii CpaBHUTEJLHO NMPOCTO# mepepaboTKON OrpaHUYecKo-
TO CHIpbS )XHBOTHOTO M, PEXE, PACTUTEILHOTO IPOMCXOXIE-
Hus. HexoTophle M3 3THX BEHIECTB, XOPOILO 3apeKOMEHO-
BaBUMeE ce6s B NMPOMBIIUIEHHOCTH M B ObITY, U Teneph He
YTPaTWIM CBOETO 3HA4YEHUSA. ITO OOBICHAECTCA HE TOJBLKO JO-
BOJILHO BBICOKO# 3(dekTHBHOCTBIO HX AeHcTBHS, HO U B He-
MaJIoil CTEHeHHM HU3KOH CTOMMOCTBIO.

IToBepXHOCTHO-aKTHBHBIE BELIECTBA, MOJydaeMble U3 IH-
LIEBBIX NPOIYKTOB, YIIOMHHAIOTCA B Pa3HbIX pa3jiefiaX KHHTH.
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Ux pons B obmeM obObveme mpoussBoncrsa [TAB Bce Bpems
COKpamaeTcd: UX 3aMmenstoT CcuHTeTHueckumu ITAB, ko-
TOpBIE 1O Xa4ecTBAM HE YCTYNAIOT, a B PAIE CIyYacB W Hpe-
BOCXO[SAT NPUPOJIHbIE AHATOTH.

A BoT ITAB H3 pacTHUTENLHOrO ¥ NpPEeXJe BCErO JIECHOTO
ChIpbS NPOJOJDKAIOT M3rOTaBJIMBATh B OOJBIIMX KOJIHYE-
crBax. Benp B 3TOM cilyyae B nepepabOTKy UAYT OTXO.BI,
K TpUMEpy HeCTpOeBOii Jec, MO3TOMYy cChipheBasi 0Oa3za s
Beimycka Takux ITAB orpomna.

IToBepXHOCTHO-aKTHBHEIC BELIECTBA U3 JIECHOTO ChIPbSi—
OMHM M3 OCHOBHBIX II€HOOOpasoBarteseil, HCIOJIb3yeMbIX
B CTPOMTEJILCTBE: ISl O0JIeTYeHHs CTeH U3 OeTOHa, KUpIHYa,
apbonuTta, IS TOBBIIEHHS MOPO30CTOMKOCTH IOPOXHBIX
U THIPOTEXHUYECKUX OETOHOB, Jiis IPOU3BOICTBA BBHICOKOIIO-
PUMCTHBIX TEILUTOM3OJISIUIMOHHBIX U aKyCTHYECKHX ILIUT.

OueHbp BBICOKOH NeHOoOpasyromieil cnocobHoCThIO 00i1a-
JAeT  CMOAAd  Helimpasu308aHHAA — 6030YX0808ACKANWAN
(CHB)—owmbuiennas enkuM HaTtpoMm (NaOH) Ttexnuyeckas
abuetruHoBag cMoia. OHa mpencraBiseT coOOH He YTO MHOE
kak KaHuGonb. CeipbeM B [JaHHOM Clly4ae CIYXMT CMoJia
XBOHHBIX JIEPEBLEB, [JIaBHBIM 00pa3oM COCHBI, kKoTopas 60-
see yeM Ha 709, COCTOMT M3 HEJETYYHX CMOJISHBIX KHCIOT
(310 M ecTh kKaHU(DOB). COCHOBYIO CMOJIy COOMpAIOT B BHU[E
JKMBHIBI WIM W3BJIEKAIOT 3KCTpakuueidt U3 HMPOIYKTOB CyXoit
MEPETOHKH ApeBecHHbl. OTrOHSIOT JIETYYHMe BellecTBa (B OC-
HOBHOM CKHIIHJAap), a OCTATOK — aOMETUHOBYIO M JIpyTHe CMO-
JISiHbIE KHCJIOTBI— OMBUISIFOT NpH HarpeBaHuu. (AbGueTnHOBas
KHCJIOTA COCTaBIISCT OOJNBINYIO YacTh KaHU(GOIH.)

Hobaenaa x uementy Bcero 0,01-0,03%, CHB, ynaercs
3HAYMTENILHO MOBBICHTH [OJTOBEYHOCTh OeToHa (3a cuer
obpa3oBaHus BO3OYLIHBIX MIOP, B KOTOPBIE BHITECHSETCS BOAA
OpU 3aMOpaXMBaHWU OGeToHa), a mpu mosuposke 0,19 3amert-
HO CHHXKAeTCs IUIOTHOCTb GETOHHBIX KOHCTPYKLMH.

Ve MHOrMe OeCATHIIETHS BBIMYCKACTCd IPOMBIIUICH-
HOCTBIO oMbliaennblii OpegecHyiii nex ([[HUIIC-1)—HekTpanu-
30BaHHBIE €KUM HATPOM JKHUPHBbIE KUCIOTBI JPEBECHOTO me-
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xa. Ilocnennuit B BHAE YEPHOrO MNONYTBEPAOrO OCTATKA
NOJIy4aeTCsl mpH neperoHke IpesecHoro nerva. OwmbuieHneM
B TOPSIYHMX PACTBOpAX 1LIESIOYM MOJY4aroT BOIAOPACTBOPUMBII
NpOIYKT — 3G deKTUBHYIO BO3AYXOBOBICKAOILYIO TeHOoOpa-
3yI0ILyI0 [00aBKy I INOpH3auuu OETOHOB.

OmnpenenennsiM neHoOOpasytowuM stdekTom obaanaroT
TIAB, noJiviaeMbie H3 OTXOHOB HEJUTIONO3HO-OyMaXHOI
npomsliuieHHocTd. [lpu cynbduTHOM Bapke OyMaKHOTO Chbl-
pbst oOpa3yeTcs B OOJIBIIMX KOJMYECTBAX CYJbGUTHBIA Lie-
JIOK, CoIEepXKaluii JIMTHOCYIh(OHOBRIH xoMIulekc. M3 Hero
Ha [EJUTI0I03H0-0yMaXXHBIX KOMOUHATaX NPOU3BOAAT IPYIITy
CTaH/IapTU30BaHHBIX  MOBEPXHOCTHO-aKTUBHBIX  BEIHECTB —
cyapduTHO-cniupToByto Oapny (CCB) u cynbduTHO-IpOMOKE-
Byto Opaxky (CIIB). Otu I[TAB xapakTepusytoTcs HOCTOSH-
CTBOM COCTaBa M CBOWHCTB, T.e. CIHOCOOHBI BBIAEPXHBATDH
JutUTeNbHOE XpaHenue. CHHU mpeAcTaBiIsoT co6oi conm Jur-
HocynbpoHoBbIX kucioT: CCh —xanbuuessix, a CJIb —cMech
KaJIbIIMEBBIX, HATPUEBBIX M AMMOHHUEBBIX coJieil; meHoobpa-
sytomas cnocobHocts CIIB Heckoibko Bbime, yeM y CCB.
Ha Bcex KpynHBIX IEJUIIOJIO3HO-OYMaxKHbIX KOMOHWHaTax
cyisduTHO-cIMpTOBYI0 Oapay H  Cynb(QUTHO-APOXKKEBYIO
OGpaxKKy BBLINMYCKAIOT B BHJE JKUIKUX KOHIEHTPATOB WIX TBEP-
JIOr0 HOPOLIKOOOPA3HOTO IPOIYKTA.

B mocnennue 10-15 sietT y Hac B cTpaHe U 3a pybexoM Be-
OyTCs WHTEHCUBHbIE pPaboThl MO JaOOPaTOPHOMY CHHTE3Y
U IPOMBIIIUICHHOMY OCBOCHHIO HOBBIX BHJIOB NOBEPXHOCTHO-
aKTHBHBIX BEHIECTB M3 HE()TAHOTO CHIPbS M M3 MNOJYNPOAYK-
TOB M OTXONOB KPYNHOTOHHKHBIX XHMMYECKUX IIpO-
usBoncTB. Cosmana Oospliag rpymma BeICOKO3(dekTHBHBIX
ITAB o00iero 4 1eneBOoro Ha3HaYeHHs.

M1 yxe roBopwia o0 ToM, 4to Bce ITAB, He3aBucumo ot
cocTaBa M cnocoba MOJYYeHHs, IO CBOEH CTPYKType HEeNsTcs
Ha YeTsIpe IPYNIbl ¥ OXapakTepU30BAIM 3TH IpyHnsl (aHHO-
HOAKTUBHbIE, KaTHOHOAKTHBHBIE, [IAB HeMOHOreHHOro THUMNA,
aM(OIMTHBIE), a TAlKe HAa3BAIM THIBI OPraHUYECKHX COEIH-
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HEHHH, U3 KOTOPhIX 3TH [TAB MoOryt ObITh NoONyYeHbl. DTOT
nepeveHb, BeCbMa OOILUPHDBI, MOKET ObITH NMPOAOJDKEH, HO
MBI 3[§6Chb OTPAHHYHMCSI TEM, HTO HECKOJIbKO MOJPOOHEEe OIM-
1ieM Te MOBEPXHOCTHO-aKTHBHEBIE BEHIECTBA, 3PdeKTHBHOCTD
IPUMEHEHHS KOTOPbIX B HAPOAHOM XO34HCTBE MOJTBEPKACHA
NPaKTHKON M BBIILYCK KOTOPHIX OCBOEH WJIM OCBauBaeTCs Ha
NpeNNpUsITHSX ¥ ONBITHBIX YCTaHOBKax cTpaHbl. K Takum
ITAB otHOCsiTCA:

cunTeTnyeckue xupHele kuciaotsl (CXKK), mnosyuaemsie
OKHCJIeHHEM napaduHOB;

CJIOXKHBIE 3(PUPBI KUPHBIX KHCIOT U MOJUITUIEHIJIUKOIS

COIOJIMMEPHBIE CMOJIBI M3 NPOAYKTOB MHMpoJsu3a HedTH;

KyOOBble OCTaTKd HEKOTOPHIX MPOU3BOACTB (CHHTETHYe-
CKUX JXHPHBIX KHCJIOT, BBICIIMX JKHPHBIX CIHHPTOB H CTHPO-
aa);

coyid ankuinapuicyiabdokucior (roe apmwi-—OeH30J, Ha-
¢dranun);

OPOAYKTHI, NMOJIYNMPOAYKTBI KM OTXOOBl ImMpoju3a HedTu
U CHHTe3a He()TEIpPOAYKTOB. '

Bce 3TH BemecTBa BrIpabaThIBAIOTCA B OONBIIMX 00BEMax
Ha 3aBojmax AsepOaitixana, bBamkupuu, Cubupu, YxpauHsl
u apyrux paiioHoB Cosetckoro Coro3sa.

OcHoBHas cblpbeBasi 0a3a JUIsi MPOM3BOJCTBA CHHTETHYE-
ckux [TAB-310 HedTh M HedTenpomykTel. Bonbiyro poss
TYT cbIrpaju wucciefoBanus Ouriepa, H.Jl. 3enunckoro,
I'.P. IletpoBa, P. ®umepa ¥ [Opyrux KpYNHBIX XUMHKOB,
YCTaHOBMBIIHMX BO3MOXXHOCTb HOJIYYCHHS CHHTETHYECKHX KHC-
JIOT OKHCJIEHUEM YTiIeBoAOponoB HedTu. OKHUCIEHHE BO3AY-
XOM OCYHIECTBJISIOT B MPUCYTCTBUHM KaTajmu3aropa (Hampu-
Mep OKCHa MapraHia) npM temrepaType npumepso 125°C.
W3 nerxkux mapadunoB 00pa3yloTcs KUpHbIE KHCJIOTHI, IPH
OKHCJICHHUM KEPOCHHA—B OCHOBHOM IHIKJINYECKHE KHCIOTHI
Tuna HadreHoBBIX. JKupHble U HadTEeHOBBIE KUCIOTHI, a TakK-
K€ aMUHBI, COHPTHI U CIOXHBIE 3QUPHI U CIYXaT ChIpbeM
IUISl TIPOM3BOJCTBA IOBEPXHOCTHO-aKTUBHBIX BEILECTB pas-
JINYHOTO Ha3HAYeHHs.
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HasoBem u oxapakTepm3yeM HeECKOJbKO Hamboiee mHO-
Tpebiembix TTAB.

Cyavdanoa xiopHvlii—HaTpHeBasi Cojb AIKWIOGEH3OJICYJIb-
¢donara. Tlomyyaror Ha oOCHOBe KepocuHa © OeH3ona
(x10pHBIE METOX) WIM Ha OCHOBE TETPAMEPOB INPOIWICHA
¢ mociuenymoieit o6paboTkoil cepHO#l KUCIOTOM (CyibhHpo-
BAaHUE) M KAYCTHYECKOH comoii (OMbUIEHHE).

B BoagHOM pacTBOpE Cyib(aHON IHMCCOLMHMPYET C 00pa3o-
BaHMEM aHWOHA, KOTOPHI M SBJISETCS HOCHTEEM MOBEPX-
HOCTHO-aKkTHBHBIX cBoitcTB (pH 19/-Horo pactsopa (mo
ITAB) cocraBiser o1 7 #o 9):

ArRSO,0Na —» ArRSO,0~ + Na +

aNKuiIbeH30.1- aHHUOH

cysibdoHaT
rne Ar—ocrarok Oenzona dennn CgHs umm ocraTok ToJyo-
na 6ensun CgHsCH ,, a R—yriesonoponuas uens Co—Cy».

CpenHss MoJiekyJaspHas Macca cyiabhaHona IOCTUraeT
300; ero coctaB (B %):

HaTPHEBBIX cojlieil anxmwibeH30JICy IbGOKHCIOT —He MeHee
80;

HecyJIb(UpYyeMbIX coenuHeHUi —ue Gosee 3;

cynbdaToB M CynbGHUTOB HaTpusi—He Ooiee 15.

Cysb$haHoJ1 BBUIYCKAETCsI B IBYX BHJAX —KHIAKOM (comep-
JKaHHE aKTUBHOIO BelllecTBa He MeHee 45%)) M HOpOILKO-
ob6pasnom (100%, axTHBHOTO BELIECTBa).

A3zoasmer (A, b, A-2)—cMech HATpUEBHIX COJiel aJKHJI-
6enzoncynbpokuciaor. [lonyaoT U3 KEPOCHHO-TA30MIEBLIX
¢$paxowmii HehTH B BUIE XOPONIO PACTBOPHUMBIX B BOJE MACT.
Cpennsis Mojiexynspras macca 300-350, aKTHBHBIX BELIECTB
50~70%,, Bomb! 20-35%; OTHOCSTCS K «OHOJNIOTHYECKH MST-
kum» ITAB. BuopasnaraeMocTs B CTOYHBIX BOHAX Ip¥ HC-
XomHoi xonneHTpauuu ITAB 20 u 10 mr/a cocrasisier 85
u 95%, coorBeTcTBeHHO. ITOBEpXHOCTHAsT aKTHBHOCTH a30Jid-
TOB AOCTaTOYHO BEJIUKA: MOBEPXHOCTHOE HATSDKEHHE JUIS
asonara A u aszonara b cocraBiser nmpu KoHuentpauuu 0,19
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coorsercTBenHo 31,2 w 35,6 H/M, a npu KOHUEHTpauuu
0,5%-27,9 u 30,0 H/m.

Kaavyuegvie coau aaxuaapuacyabg@okucaom—BLICOKOMOIIE-
KyJISpHBIA ankwnapwicyiabdoHaT. [TosydaioT Ha ocHOBE mpo-
IYKTOB KOHIEHCAanuu ¢uierMbl KaTajJMTHYECKOrO KpPEeKHHIa
U KPEKHHr-KEPOCHHA C MOCJENYIOIMM CyIb(OHHPOBAHUEM
u HeliTpanusauyeid. CpenHss MosiekyisipHas Macca ot 40 1o
500.. Conepxanue akTUBHBIX BewecTB 14-15Y,, Bombl—nmo
80%,. CyleCTBEHHO CHIXAaeT INOBEPXHOCTHOE HATSDKEHHE BO-
el (o 37 H/M) yxe npu koHueHTpauuu B pactBope 0,25%.
JlaeT BBICOKOKpATHYIO U YCTOWuuBYyI0 mneHy. OddexkTuBeH
B IIEMEHTHBIX MaTepHajlaX, IJIHHSIHBIX CyCHEH3UsX.

Hunampuesvie coau cyabgokapbonosvix Kucaom—cMech
BBICOKOMOJIEKYJISIPHBIX KHUCJIOT C YUCJIOM YIJIEPOOHBIX aTo-
MoB Gosee 18. Obmas dhopmyna

R — CH — COONa
I
SO;Na
BuopasaraeMocTbh B CTOYHBIX Bojax mocturaeT 90-95%,.

IToJyiy4aroT U3 AEMIEBOTO M HEAeGUIUMTHOTO ChIPhs IO MPOCTOM
TEXHOJIOTUH, YTO HeJIaeT JMHATPHEBbIe COJM CyJb(okap6o-
HOBBIX KHMCJIOT nepcnekTuBHbIMU ITAB s monydenus nex
cpenHel KpaTHOCTH.

Hexaab—cMech HaTPHEBBIX CoOJIeif MOHO-, M- U TPUM30-
OyTiwiHaGTAIMHCYIb(GOKHCIOT. B  OCHOBHOM COCTOMT H3
JVATTKWIITPOM3BO HBIX

(u3o-C4H 9)2C 10H 5SO 3Na

Ionsapuas rpynna — SO ;Na. Henonsipaast yactb — nquxinye-
ckue ¥ anupaTHYECKHE YrieBONOPOAHbIE paaukaibl. Ilo
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BHEILHEMY BHJly JTO HEPACCIauBAIOLIAsCs NacTa, B KOTOPOH
coaepxutcs 20-40%, Biaru.

Jaypuacyavgpam nampua—obmasa dopmyisa ROSO;Na,
rae R = Cy—C 5. OTo Haubosee memieBslil IeHOOOpa3oBaTeb.
3aMeTHM, 4TO JlaypuiICyJIb(daThl KaIus JaloT HeHy OoJiee Bbl-
COKOM KpaTHOCTH (MOYTH BTpOE) MO CpPaBHEHMIO C Ha-
TpueBbIMH coisMu. IlapkTuyeckoe INpUMEHEHHE HaXOINSAT
TakKe NPONYKTHl HEHTpanu3auuu Jjaypwicyibdara TpUITa-
HOJIAMHHOM.

OKCusmuauposanmblit  Aaypuicyibam Hampus—npOIyKT
KOHJICHCAIIUN OKCHIa 3THieHa U xupHbix cnuptoB C,—-C, ¢
nocienyroineil 06paboTKoil XJI0pCySIbHOHOBOH KHUCIOTON M
nefitpanusanueit NaOH. YcTaHOBNIEHO, YTO C yBeJIMYeHHEM
4ycIa aTOMOB yrjiepoJa B MOJIEKyJle CIHMpTa pacTBOPHMOCTh
B LLEJIOYHOM Cpe/ie MOHIKAETCs ; HauOOJIbIINHA NPaKTHYeCKUit
HHTEpEC NpeACTaBIsAIOT OoJiee OOCTYNMHBIE CHUPTHI C He-
YeTHBIM HYUCJIIOM aTtoMoB yriepona B mojekyne (C,—Cis).

Ilenoobpazosameau II0-1 u I10-1A—XUOXOCTH OT XeJ-
TOTO 1O KOpDHYHEBOrO IBeTa, Oe3 ocagxa M TNOCTOPOHHHX
BIJTIOYEHHH.

[T1O-1 mosyuaroT myTeM HeHTpanuzauuu KepOCHHOBOTO
kxontakTa. Conmepxut He MeHee 459, cynbdoxucnor. g
obecrieyeHUst BLICOKOH KpPaTHOCTH M CTOMKOCTH MEHHl B CO-
craB BBOAAT 3,5-5,5% koctHoro xies u 10% 3Tmi0BOro
CIUpTa WIN 3TIWICHIJIUKOJIS.

I1O-1A —cMech anxwicybpaToB HaTpHUsl Ha OCHOBE CEp-
HOKHUCJIBIX 3()MpPOB BTOPHYHBIX CIHPTOB C YUCJIOM aTOMOB
yrilepona B ankwibHOM panukaie ot 8 go 18. Conepxanue
aKTHBHOTO BellleCcTBa He MeHee 20%.

O1u neHoobpa3oBaTesd NpeAHa3HAYEHB! ISl MOJIYYECHHS
OrHETacUTeJIbHOW meHbl. IIpu HMCHOJIIB30BaHHM TIeHEpaTOpOB
BBICOKOKDATHOM MeHbI (TaKMMHM YCTaHOBKaMH OOOpYHOBaHBI
NOXapHble aBTOMOOWIM) M3 2-5%-HbIX BOJHBIX PacTBOPOB
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9THX TMeHooOpa3oBaTelyiel moJiyuyaeTcs CTOMKas neHa ¢ Kpat-
Hocthro 70-150. Takas meHa Xopomlo TYIIUT Tropsilue
HeTENPOAYKTHL.

Bewecmso «IIpozpecc» —cMech HATpPUEBBIX COJIEH CEPHO-
KHCIBIX 3QHpPOB BTOPUYHBIX CIOHUPTOB C YHUCIOM YIJIepoaa
B AJKWIBHBIX pagukainax oT 6 mo 16. CiayXUT meTepreHToM
B psie CHHTETHYECKHX MOIOMIMX CpEICTB, BbINYCKaeMBbIX
OTEYeCTBEHHO! ITPOMBIIIIEHHOCTHIO.

Coau amKuAaMUHO8 U COAU YEMbIPeX3AMEWeHHO20 aMMO-
HUs—3TH KaTHOHOAKTUBHBIE BEUICCTBA MOJIYYalOT Ha OCHOBE
aMUHOB pa3HON CTeNeHH 3aMelieHHsl, YeTBEPTHYHBIX AMMO-
HHUEBBIX U JIPYIHX a30TCOJEPXKalllUX OCHOBAHUM (TUIpa3UHBI,
TYaHUJMH, TeTEPOLMKINYECKUE COeAUHEHMUS).

RNH,; - HCI - xy10pucTOBONOPOAHAS COJIb AJIKUIIaMUHa, T€
R -yrneBopgoponnsiit pagukan ot CigHjy; no CyoHyy;

RR'R”R”'NCl-conp 4eThIpex3aMeLIEHHOT0 aMMOHHUS,
rae R — UIMHHBIA yriieBoooOpoAHbIH pamukan ¢ 12-18 aTtoma-
MH yriepona, a R'R”R’””’ —kopoTkue yrieBogopoaHbie paau-
xansl (CH; wiu C,Hj).

OII-7, OI1-10, cunmanoa JC-10—BemecTBa HEHOHOTEHHO-
ro tuna. Bce oHM—nNpoaykTH B3aumopeiictBus ¢enona, an-
KuihEeHOIOB WIN BBICUIMX XUPHBIX cnupTtoB C g—Cig ¢ He-
CKOJIBKMMH MOJIAMH 3THJICHOKCHAA MO peakiuu

ROH + nH,C~CH, - R(OCH,CH ) ,OH
0

rae R-yrnesonoponueiit pamukan ot CigH,p mo CooHyy.

Kpemnuiiopeanuueciue coeOunerius —XapakTepu3yroTcs BbI-
COKOM MOBEPXHOCTHOM aKTUBHOCTBIO, HEKOTOPHIE U3 HUX MO-
TYT OBITb MCHOJIL30BaHbI B KayeCTBEe NMEHOOOpa3oBaTesieil npu
MOJIy4eHUH BOJAOCTOHKNX MaTepuanoB. CaMbIMHU pacnpocTpa-

50



HEHHBIMHU COeAMHEHHUSIME 3TOT0 KJlacca B OTEUeCTBEHHOH Ipak-
TUKe sBJstoTcsa sTIixiopennanbl (FKXK-94), metun- u aTwil-
cunmukonatsl (TKXK-10 u TKIXK-11).

Pa3paboTka HOBBIX CHHTETHYECKHX ITOBEPXHOCTHO-aK-.
THUBHBIX BElIECTB BeHETCs OoJyiee 4eM B [eCATH akaleMuue-
CKHX M OTpacieBbIX Hay4HO-HCCJIEOBATEIbCKUX MHCTUTYTaX
crpanbl. Cospatorcss ITAB ¢ xommiekcoM cnequaibHO 3a-
JIaHHBIX CBOMCTB, KOTOphIE MOMHMO BBICOKOW MeHooOpasyro-
el cnocoOHOCTU NOJDKHBEL 00J1aiaTh HIU3KOH TOKCHYHOCTBIO
u cnaboil HU3MOIIOrHYecKo akTHBHOCTBIO, BBICOKOW OHopas-
JIaraeMOCTbIO ¥ MHOTMMHU IOPYTHMH BRXXHBIMU JUISI NPAKTUKH
CBOHCTBAMM.

HECKOJIBKO CJIOB
O TOHKMX ILJIEHKAX

XUMHUYECKUM WIH 3JIEKTPOXUMHUUYECKUM criocoboM Ha Jrodyro
TBEpAYIO NOBEPXHOCTh MOXXHO HAHECTH TOHYAMILINH Cloi Me-
Tajuta. MOXHO co3faTh TOHYANIIYIO )XUAKYIO IUIEHKY Ha MO-
BEPXHOCTH TBEPIOIO TeJia WIN Ha MOBEPXHOCTH JIPYTOM XHj-
KOCTH, HalpuMep Macjia Ha BoAe. DTH IUICHKH OrPaHHUYECHBI
C ABYX CTOPOH pasHbIMH (pasamu (BO3IyX —MeTajll, BO3IYX —
KUOKOCTD).

Ecnu B xuaxocTy cOMmmKaTh ABE Kalld PTYTH, TO MEXIY
HUMU QopMupyeTCs TOHHYaHIIas xugkas ieHka. IIpososou-
HOE METAJUIHYECKOE KOJbIO MaJIoro JUaMeTpa, U3BJIEYEHHOE
U3 pacTBOpa, 3aTSHYTO U3HYTPU IUIEHKOH XHMIKOCTH, KOTO-
pas ¢ IBYX CTOPOH I'DaHUYUT C BO3AyXoM. [Is moJiyyeHHs
U M3YYEHHS TaKUX TOHKUX IUICHOK HCIOJB3YIOT MPOCTBIE Me-
XaHHUYECKHE YCTPOICTBA.

JBUratesb C MOCTOSIHHBIM YHCJIOM OOOPOTOB MeJUIEHHO
U3BJIeKaeT paMouky U3 pactsopa ITAB ¢ nomMouipio ToHYaMH-
LIero TPOCHKa, nepedporueHHoro uepe3 IkHB. Ha pucynke
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C noMombI0 TAKOTr0 YCTPOHCTBA MOJYYAIOT IJIEeHKH M3 pacTBopa ITAB. IMoaun-
MaeM paMKy HJIH NOHWXaeM YPOBelb PacTBopa.

MOKa3aHbl 3JIEKTPOJIb], C MOMOIIBIO KOTOPLIX MOXHO IMOATh
MMITYJIbC 3JIEKTPUYECKOTO TOKa (Hampumep, Mpy M3y4eHUH
KHHETUKH pa3pbiBa IUJICHKH). AHAJIOTUYHYIO KOHCTPYKLHUIO
uMeeT Npubop Ui U3y4eHUs! JIEKTPONPOBOJHOCTH ILIEHOK.

IMonyyaemble TakuM 0Opa3oM IUIEHKH OTPaHHUYEHBI C IBYX
CTOPOH OJMHAKOBBIMH (asaMu. VX Tax U Ha3LIBaOT - ABYX-
cToponHue. W3pneyeHnsle u3 pactsopos ITAB, onu B ormpe-
JeJIEHHO} CTeNeHH MOJEUPYIOT CTEHKH OTHEJbHBIX My3bIPh-
xoB B neHe. He cnenyet ymyckaTh U3 BHAY, YTO MOJEIHPOBA-
HME 3TO He MOJIHOE; B ITy3LIPbKaxX IEHB! HaBJiEHHE OOoJIbIlle,
4YeM B OKpYyXarolel meHy cpeme. Y emie: BHYTpH Ny3bipbKa
KOHLEHTpAanusi BOISHBIX MApOB 3HAYMTENLHO BEILIE, YeM
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B BO3JyXe. JIByXCTOpDOHHHUE IUIEHKM KaK M3 BOJAHBIX, TaK U H3
HEBOJHBIX (OpraHMYeCKUX) PacTBOPOB IPHKOBLIBAIOT K cebe
BHUMaHMe yyeHbIx. [IeHKa, Kak Noka3aJd MHOTOYHCIIEHHbIE
UCCIIEIOBAaHuUs, COCTOMT U3 JBYX IOBEPXHOCTHBIX CJIOEB
U BHYTPEHHEro OJHOPOJHOTO CIIOsi, MPEACTaBJISIOLIETO CO-
00if MaTOYHyIO KUAKOCTH, U3 KOTOPOU 3Ta IUICHKA IOJyde-
Ha. Kouuenrpauuss [TAB B mOBepXHOCTHBIX CJIOSIX 3HAYH-
TEJIBHO BBIIIE, 4YeM B MAaTOYHOM pacTtBope. [loaTomy
CBOMCTBA HAPYXHBIX U BHYTPEHHETO CJIOEB Pa3JIMYHBL

Hawubosiee BeposSTHOH MOJENbIO TaKOW IUIEHKH MOXHO
CUMTaTh «COHOBUY», B KOTOPOM UMEETCs ABa MOBEPXHOCTHBIX
CJ10s1 TOJILUMHOM a u mpocoiika 6. CIou a COCTOST U3 opra-
nryeckoit Basel ¢ mokaszartesneM npenomienus 1,45. s cios
6 ero cuurtaroT paBHbIM 1,333, T.e. kak mns Bogsl. Tpexcioii-
Has MOJENb TO3BOJISIET MHOroe OOBSCHUTb CpPaBHUTEIbHO
NMPOCTO, U B YAaCTHOCTH IHpouecc oOpa3oBaHWsl Tak Ha3bl-
Ba€MbIX YEpHBIX IUIEHOK.

W3 cpepsero cos IUIEHKH XMIOKOCTb ITOCTENEHHO BBHITE-
KaeT, ¥ [(Ba MTOBEPXHOCTHHIX CJosi cOmpkaioTcs. B pesynbTa-
Te IUIeHKa OymeT COCTOSTh M3 IBYX IHOBEPXHOCTHBIX CJIOEB,
KOTOpbIe, B3aNMOJIEHCTBYS Mexay coOol, mpuaaroT IUICHKe
0coOyro ycToi4HuBOCTL. Takue NpelesibHO YTOHUYEHHBIE IUICH-
K{ Ha3bIBAIOT YEPHBIMH; UX TOJILMHA COCTaBJISIET IPUMEPHO
50 A (5 um). Tpouecc 06pa3oBanus HYEPHBIX MJIEHOK TPOHC-
XOIOUT CKauKOOOpa3HO U COCTOMT B MOSIBJIEHHH OTIEJIbHBIX
4EPHBIX MSATEH Ha CPaBHUTEJIbHO TOJCTOH IUIeHKe. 3aTeM IO
Mepe BBITEKaHUs XUJAKOCTH U3 CpEeJHEro cjos OTAe/IbHbIE
IOSTHA CIMBAIOTCS, 00pasys CIUIOUIHYIO WYEpHYIO IUICHKY.

IToxg MUKpPOCKONOM JIETKO HAOJFOJATh MOSIBJICHHE YEPHBIX
NSTEH MpPH YTOHYEHHUH MBUIBHBEIX IUIEHOK Jo 4-10 HM;
YePHBIA LBET msTeH OOYyCIOBJEH B3aUMMHBIM TalllecHHEeM Ia-
JaIOLIEr0 U OTPaXEHHOro cBeTa. [TosBIEHHE YEPHBIX «OBIP»
Ha MBUIBHBIX Iy3bIpsX HaOmropan eme HbroTow.

UYepHple IWICHKM B IMeHaXx MNOsBIstoTCa He Bcerma. Ouu
obpasyloTcst JIMIIb NpH OmpesesicHHON KoHueHTpauuu ITAB
B PacTBOpE U OINpeAeICHHOW KpaTHOCTH MNeHHl. bojbinoe 3Ha-
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D10 «GyTepopoa», OH Ke (CIHABHU».

YeHHe UMEIOT BU/ MOBEPXHOCTHO-aKTHBHOTO BEIIECTBA U yC-
JIOBMSI XpaHEHHUS HeHbl. M3 YepHBIX IUIEHOK KUIKOCTH yKe He
BBITEKAET, ¥ NPUYMHON HX paspbiBa sBisieTcs oOpa3oBaHue
aeipok. OgHAaKo HeMEIUIEHHBIH pa3pbiB COBCEM He o0sizate-
JieH. HexoTopeIM HccliefoBaTeNsM yoaBaJloch IPH OTpefe-
JICHHBIX YCJIOBHMSIX COXpaHAThH 4YepHble IUIeHKH rogamu. On-
HUM U3 TaKdX yJAaWIMBBIX 3KCIEpUMeHTAaToOpoB ObuL1 [proap,
C UMEHEM KOTOPOTO CBSI3aHO M300peTeHHe NBYXCTEHHBIX CO-
CYIOB [UISl XPaHEHHUS! CKIKEHHBIX ra3oB (TEpMOCHI).

UepHble IUICHKA MOXHO INOJIyYUTh He TOJILKO U3 BOIHBIX
pactBopoB ITAB. OHu 06pa3yioTcs B HEBOIHBLIX YIJIEBOJO-
POIHBIX MEeHaX, B OEJIKOBLIX IUICHKAX.

VccnenoBaHusi 4epHBIX YIJIEBOJOPOAHBIX ILIEHOK —OJHA
U3 «MOJIOABIX» OTpaciiedl (M3UKO-XUMUYECKOH HayKH, OHa
HACYUTHIBAET BCEr0 YETBEPTh BeKa. ABTOPHI €IMHCTBEHHOM
MoHorpaduun mo 3tuM Bompocam L. M. Kpyrisikos
u’l0. I'. POBHH OTMe4any eiue HEeCKOJIbKO JIET Ha3ajl, 4TO
«KOJINYECTBO MyOGJIMKALHH, MOCBSIIEHHBIX YEPHBIM YrJIEBOJO-
POJHBIM IUICHKaM, HEYKJIOHHO pacTeT U Y€ HPEBBICHIO Thl-
csuy». PacckakeM B CBSI3M ¢ 3TUM 4yTh Hojpobuee o6 yrie-
BOJIOPOJIHBIX IUIEHK2X.

Bce, kOMy NpHUXOOWIOCH HMETh [EJ0 C KEPOCHHOM,
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3HAIOT, YTO NPH CAMOM HEOOJIBIIOM BCTPSAXMBAHHM Ha IO-
BEPXHOCTH BO3HMKAIOT Hy3BIPbKH, KOTOpbIE HEpeIHBAIOTCH
BCEMH LIBETaMM pajyrH, NMOAOOHO TOM, KaKyio MbI BUAMM Ha
MOBEPXHOCTH BJIAXHOIO Topojackoro acdanpTa. Ilpoucxo-
XACHUE 3THX «padyr» OJMHAKOBOE: MHTep(epeHIHMs COJIHEeY-
HOTO CBETa B TOHKHMX YIJEBOJOPOJHBIX IUIEHKaX.

Ho, xax noMHUT uyMTaTeNb, MNOJYYHTh CTOHKYIO NEHY U3
4YUCTO# Boxpl Hesib3sl. [ToueMy ke BCIEHUBAETCs KepOCHH, HO
HE JaeT NeHsl OeH30J1 WIM YUCTHIA 3TWwioBbl cmupt? [Heno
B TOM, YTO 4HCTas BOAA, OEH30JI, CIMPT— UHIUBUIyaIbHbIE
BEIIECTBA, a KEPOCHH—3TO CMeCh Pa3JIMYHBIX YIJIEBOJIOPO-
JIOB, ¥ HeKOTOphle U3 HUX obnapator cBoiictBamu ITAB. Ho
3TO TIOBEPXHOCTHO-AKTHUBHBIE BEIIECTBA, PACTBOPHUMBIE TOJIb-
KO B yrieBojopojax (Tax HasnlBaeMble MacJIOpacTBOPUMBIE
ITAB). OHu-TO M mpenoNpenesisfioT MeHOOOpa3oBaHue B Ke-
pocune, OeH3uHe, a TeM OoJiee B HeTH.

N3yuenue CTpyKTypsl YIJEBOOOPOAHBIX IUICHOK HMeEET
OosblOe 3HAYCHME B TEOPHM OSMYJILCHH (3MYJIbCUM THIA
«Macjio B BOJe» U «BOJAA B Maciie»). DTH 3MYJIbCHH IIHPOKO
MPUMEHSIOT B BHJAE BOJO3MYJILCHOHHFX Kpacok, BoOaOpa-
CTBOPHUMBIX OpPraHMYeCKUX IUTacCTH(UKa10pOB, KJICEB U [pY-
TUX TPOAYKTOB, HCNOJIb3YyeMbIX B TEXHHKE U B OBITY.

UepHrle YIJIEBOJOPOIHBIE IUICHKH 00pa3syloTCs M <OKH-
ByT» Tak ke, KaK YepHble IUICHKH M3 BOJHBIX DPAacTBOPOB
ITAB, HO OHM, kak mpaBwWIo, Ooyice ycToiuuBhie M Oosee
ToHKHe. CrnenHaIicThl CYUTAIOT, YTO TOJIIMHA YEPHOU yrie-
BOJOPOJHON IUIEHKM paBHa ABYM UIMHAM YIJIEBOJOPOIHOTO
pamukajia B MoJiekysiax. Tak, Ul 4eThIPEXXJIOPUCTOrO yrile-
pona TOJIMHA IUIEHKH cocTaBiseT 4 HM. B npunnune no
TOJIIUMHE 3THX IUICHOK MOXXHO KOCBEHHO OLICHHBAaTh JUIMHY
YIJIeBOJIOPOJHBIX pagMKaJIOB B MOJIEKYJiaX BELLECTB, U3 KO-
TOpBIX IUIEHKa 0DOpa3oBaHa.

UepHble IUIEHKH, COCTOsIME U3 OEJKOBBIX COeIUHEHHI,
BXOIST B CTPYKTYpy KJIETOK BCeX XXUBBIX oprauusmos. [lo
COBPEMEHHBIM  TpEACTaBJICHHSAM, CTapeHHe-—3TO Heobpa-
TUMBble HM3MEHEHHS B OpraHM3Me Ha KIETOYHOM YPOBHE,
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B TOM 4HCJIE M B YEPHBIX IUIEHKaxX. [03TOMY Te€pOHTONIOTH
(reponTONOrus — pasnen PU3NOJOTrUH, M3YHAIOIUH NpPONECcCh
U SIBJICHHS, CBSI3aHHbIE CO CTapeHUEM OpraHMW3Ma) Havalld
BCECTOPOHHE H3y4aTh TaKHe 4YepHble IIeHKH. M3BecTHBIH cre-
LMAJIUCT 1O BOIPOCaM CTPYKTYPUPOBaHHUSI OEJIKOBBIX CHCTEM
IOKTOp XxuMuueckux Hayk B. H. M3maiinoBa ¢ coTpynHuka-
MM YCTaHOBWIM, YTO O€JIKM B 4YepHBIX IUIEHKaX IpeTeprie-
BalOT NIpeBpalieHus. M3yyeHue UX CTPYKTYpHI, & Takke BUAA
M KUHETHKH MPEBPAILEHUN MOXET HMETh YPEe3BbIYaiHO BaXK-
HOE 3HaueHUe IS OOBSCHEHHS MHOTMX OHOJIOTMYECKHX IIPO-
LIECCOB, BJIMSIIOIIMX Ha pa3BuUTHE OoJiesHeil U crapenue. U,
HECOMHEHHO, IMOJHasl pacu(poBKa CTPYKTYPHI YEPHBIX IUle-
HOK, yCJIOBUH ux oOpa3oBaHHsi W pacmafa MOXeT CHocod-
CTBOBATh HAMpPABIECHHOMY IMOJIyY€HHUIO YCTOHYMBBIX IIEH M3
YIJIEBOJOPOIHBIX KOMIIO3ULMA.

POXIEHHUE
N CMEPTH ITEHbI

KAK TIOJYYAIOT
INEHY?

YuraTesdb yKe 3HaeT, ¥ HE TOJILKO MO HalleMy OIHUCaHMIO,
KaK BO3HHKAIOT MBUIbHBIC ITy3bIPH; OH U CaM He pa3 Mojiyyal
HeHy /0Ma, KOTAa MbUICA MWIH CTHpaJ, TOTOBWI Oe3e WIH
oMIIeT. A Kak 3TO JieJIaloT Ha NPOM3BOJACTBE, KakK, HAIpUMeEp,
NPUTOTOBUTh COTHH U TBHICSYM JIMTPOB IIEHBI B CYUTAHHBIE
MUHYTHI NIPH TOXape, Kakue [JIs 3TOTO HYXHBI annaparthbi?

Ilena, xax u jobas OucnepcHas CUCTEMa, MOXET ObITh
nojy4YeHa AByMs crnocobamu: OObeAMHEHHEM OYEHb MEJIKHUX
(MHKpPOCKONMYECKUX) Ta30BbIX ITy3bIPHKOB B $oJjice KpYIHbIE
(memod kondencayuu) Wi IpobiieHHEeM KPYMHBIX BO3AYLIHBIX
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my3blpell u BxuroueHHil Ha OoJiee MeJikde, a CjieJOBATENILHO,
u bosee ycroituusble (memood Oucnepeupoeanus). B mepBom
cirydae Oynymias razoBasi aza nepBoHa4YaIbHO HNPHCYTCTBYET
B BUIE OTHEJIBbHBIX MOJIEKYJI, U3 KOTOPBIX 3aTeM 00Opa3yroTcs
my3blpbkd. TUMMuHBIA NpUMep—MUBHAA nieHa. JIMoKCun yrie-
poxa (yrjiekucnlii ra3), BO3HUKAIOUIKA NpPU IPUTOTOBJIEHAM
(6poxeHuM) muBa, pacTBOpeH B XUAKOW (ase; Koraa Aaslie-
HHE Ha XXHOKOCTh PE3KO CHIDKaeTCs (mpHU OTKYMOpPHBaHHU
OyTBUIKH), PAaCTBOP CTAHOBUTCS MEPECHINIEHHBIM U HM3JIAIIKH
pacTBOpPeHHOro rasa obpasyiroT rasoByro (asy. MHorue
TBEPAbIE NEHbI, MOJIYYMBIUNE TENEPh LIMPOKOE MPUMEHEHME,—
MPOAYKT KOHIEHCAUMOHHOTO BCrieHuBauust. st 3Toro B Mac-
Cy BBOJAT CrielHalIbHble NOOABKH, BBIACNFIOUIME B XOIE XH-
MHYECKON peaknuu ras.

Kondencayuonnviii memod moOYTH MTHOBEHHOTO BCIIEHUBA-
HUS CIIYXUT HarJIAOHOM WLIIOCTpauMedl 3aKOHa ra3oBOro c€o-
CTOSIHUS: TIPH NOBBINICHUN NaBJICHUS WIH MNOHIDKEHUH TeMIie-
paTypel PacTBOPUMOCTh ra3a B JKUOKOCTH YBEJIMYMBACTCH
(3axon I'enpn). Eciy CHU3UTH [aBJjieHHE WIH MOBLICHTH TEM-
nepaTypy, TO ra3 cpa3y HayHET BLIAEJIATHCS M BCHEHHUT XKUI-
xocTe. Ha 3TOM «3ddexTe OTKphIBaHMS OyTHUIKH» OCHOBaH
OOMH U3 METOHOB BCHEHUBaHHUS. B XMIOKOCTH, moUiexariei
OUYHCTKE OT TBEpABIX YaCTHILl, CHayajla MOJ [aBJCHHEM pac-
TBOPSAIOT ra3 u pobasnsiror ITAB. XKunkocts mepesuBaroT
B JpYroii pesepByap C MOHIWKEHHBIM [aBJICHHEM, pacTBO-
peHHbII ra3 BHICBOOOXKJAETCS U, BCIECHHBAas BOJY, YHOCHT
C Hy3bIpbKaMH 3arpsi3HEHHS.

Takum 06pa3oM, KOHIEHCALMOHHBIH COCOO neHoo6paso-
BAHUS MOXHO OCYIIECTBHTh IO TPEM Pa3IM4YHbIM CXEMaM:

H3MEHEHHEM TIapaMeTpoB (PU3HUECKOTO COCTOSIHUS CH-
CTEMBI, HalpHMep NOHIDKEHNEM [aBJIEHHS HaJi pacTBOPOM,
NIOBBILIEHHEM TeMIIepaTyphl pacTBOpa WIN BBeJEHHEM B pac-
TBOP BEUICCTB, YMEHBLUIAIOIIUX PACTBOPUMOCTL Tra30B; BO
BCEX JTUX CJlyyasiX paCTBOPEHHBIM B XUIOKOU ¢a3e ras Ha-
YMHAECT BBIJCJIATHCS M3 XKUIKOCTH U BCIECHHUBAET ee;

B pe3ylbTaTe XUMHUYECKHX peakuuil (OCHOBHBIC U3 HMX—
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B3aUMOJICHCTBUE COMAbI C KHCJIOTOH, nepokcuaa Boagopoaa
C IIEpMaHraHaToM KaJiusi, pa3jIOXCHHE KaPGOHaTa aMMOHHH);
IIpA 3TOM BBLICIACTCA HOUOKCHI yrjepola HIH KHUCJIOPOX;
HCIIOJIb30BaHUEM MHKpO6PIOIIOFPI‘{eCKHX IIPpOHECCOB, CO-
MIPOBOXAAIOWIMXCA BBIOCJICHUEM Ta30B, Yall€ BCETO COZ
KonpaeHcanuoHHbIe METOMABI HIXPOKO NMPUMEHAIOT NIPH HU3-
TOTOBJIEHUH XJieba U KOHOUTEPCKUX U3OeIIi, IIp4 IpoOU3BOA-
CTBE MEHOIJIACTMACC, B OBITOBBIX OTHETYLIMUTEJIAX, B TEXHOJIO-

ruy ra3obeToHa W IEeHOMeTaJla.
Hucnepzayuonnvlii memod OCHOBaH Ha MOJYYEHHH MEHBI

B pe3yJibTaTe ApobJIeHUS U pacrpenesicHus BO3IyXa WIM rasa
B pacTBope ¢ neHoobpa3soBatesieM. OGbIMHO HeOObILIME TOP-
LMY ra3a BBOJST B PacTBOp U IpoOAT MX TaM [0 pa3sMepoB
MeJIKHX Iy3bIpbKOB. Jlerye Bcero 3Toro AoOUTHCS, MponyBas
ra3 uepe3 TpyOKy, ONYLIEHHYIO B )XUOKOCTh. Takum obOpasom
MOTYT OBITH MOJIyY€HbI MOHOJHUCIEPCHBIE NEeHbI (T.€. INEHB,
COCTOSIIIME U3 Iy3bIPHKOB OJMHAKOBOro pasmepa). Mrak,
MOXXHO NpOJyBaTh BO3AYyX, NPeJBApPUTEIbLHO Pa3fapOOIeHHBIH
Ha CTPYHKH, Yepe3 )KUIKOCTb. MOXHO HepeMelIMBaTh BO3AYX
U OKHIOKOCTh KakuMH-I1uO0 MelnankamMu. MOXXHO BCTPSIXH-
BaTh, B30MBATh, HepesuBaTh. VIHOrna OpomaloT XUAKOCTBIO
MeTaJUIMYECKYIO CETKY, 4Yepe3 KOTOPYIO NPUHYIUTENLHO IO-
AT ras.

B npoMbIIUIEHHOCTH [AJisl MOJyYeHHs] MeHwl Juchepra-
LHUOHHBIM METOJOM HCNOJIB3YIOT CJIENYIOINe NPHHIMIILL:

IPOXOXJEeHHe CTpPyH Tras3a uepe3 >KHUAKOCTb B ajpa-
HUOHHBIX U 0apOOTaXHBIX YCTaHOBKaX, B almaparax
C (IEHHBIM CJIOEM», B IIEHOTeHepaTopax C CeTKOH, opollae-
MO pacTBOPOM C NEHOOOpa30BaTENIeM ;

JIeHCTBUE ABMKYLUMXCSl YCTPOUCTB Ha UAKOCTb WIN OBU-
Kyureiics KHUIKOCTH Ha nperpany (B TEeXHOJOTMYECKHMX arma-
paTtax ¢ OBICTPOXOOHBIMH MeIlaJKaMH; INpH B30HBaHUY,
BCTPSXMBAHUH, MEPEIUBaHAN PaCTBOPOB);

PKeKTHpoBaHKe (0T (paHIy3CKOro ejection—evibpacwiéa-
Hue) BO3AyXxa ABIKYLIeHcs cTpyell pacTBopa (B meHOreHepa-
TOpax).
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B xummuyeckoil ¥ HUILEBOH NPOMBINUIEHHOCTH Haubosee
pacmpocTpaHeHbl — Pa3jIMYHbIE  BAPUAHTHI  ABIKYLIMXCS
yCTPOMCTB, KOTOpHIE IIPH BXOXXAEHUU B UAKOCTH BOBJICKAIOT
B HEe BO3[YX U MpPHU MOCJIEAYIOLIEM HBIKEHUH JPOOAT 3TOT
BO3AyX Ha OTJAejbHble MeJKUEe IHy3bipbkH. Tak pabortaroT
pa3jM4yHOIO poja MeLJAJKH C OBYX- X MHOIOJIONACTHBIMH
CMECUTENIIMU — KPbUTbYaTKaMU, BUHTOBLIMHU 1 CETYATBIMHU JIO-
nacTIMM | T. J.

Ilpy BXOXOEHMM B XUAKOCTH JIOHNACTh OCTaBJSAET B IO-
BEPXHOCTHOM CJIO€ BO3AYLUHBLIA Cileld. YCTbe 3TOH BO3IYLL-
HOM KaBepHBbI 3aXJIONbIBAeTCSd, U OOoJblIas HOPHUS BO3AyXa
OKa3bIBACTCsl BOBJICYCHHOW B pacTBOp. DTO sBJIEHHE Harjsii-
HO WUTIOCTPHpYETCS KaJipaMH CKOPOCTHOH KHHOCheMKH. JIo-
nacTb 3aMEHWIN METAJUTMYECKUM UIApPUKOM, CBOOOMHO ma-
JalouuM B BoAy. XOpOLIO BUAHO, KaK OITYCKaeTCs IapHK,
a 3a HUM OCTaeTcd BO3LYyLIHBIA koHyc. Han Bomo#t ot ynmapa
LIapUKa O IIOBEPXHOCTDb XUAKOCTH BO3HHKaeT BOAsSHAs KOpPO-
Ha, BEPXHSS 4aCTh KOTOPOH CyXaeTcs ¥ B KOHIE KOHIIOB 3a-
XJIOMBbIBAeTCA. Bo3AymHbIA IMy3bIpb OKa3blBAaeTCS B IUICHY.
Takoit cnoco6 neHooGpa3zoBaHust NPOCT U JIETKO peaslu3yeTCsl
B J10OOM TEXHOJIOTMYECKOM Ipolecce.

Haubonee Mounbie U 3QdeKTUBHBIE YCTAaHOBKH AUCTIEPTa-
[HOHHOTO INeHOooOpa3oBaHus pa3paboTaHbl IS MOXKAPOTY-
mreHusi. OHM CTONIb Hale)XHbl U NMPOU3BOIMTENBHBI, YTO MMH
INAPOKO MOJIb3YIOTCS B CaMBIX pa3HBIX OTPaC/IX HaApOJHOTO
xo3siicTa. [IpUMEHSIOT B OCHOBHOM JIBe T'PYMNIIbI YCTPOMHCTB.
K nepBoii oTHOCSTCS BO3AYLIHO-IIEHHBIE CTBOJIBI, paboTato-
M€ N0 NPUHUMITY COyNapeHus CTpyH: pacTBOp meHoobpaso-
BaTessl MOJI aBJicHHUEM BhIOPAChIBAETCS M3 OTBEPCTHH, pac-
HOJIOKEHHBIX MOJA YIrJIOM IpPYyr K JApYry, BCJICACTBHE Yero
CTPYH CTaJIKHBAIOTCH, ApPOOSATCA M IepeMellinBaroTCs, 3a-
XBaThiBas BO3AYX M3 Okpyxarouiei cpennl. IleHa, oGpasyro-
nrasicd B pe3yjbTaTe HHTEHCHBHOTO NMEpeMellMBaHUS pacTBO-
pa u BO34yXa, BhIOpachiBacTCs uepe3 TpyOy, HasbIBaeMylo
cTBoJIoM. Takasi meHa XapaKTepH3yeTCs Majlod KpaTHOCTBIO
U HEOJHOPOJHOCTBIO CTPYKTYphI, NOJTOMY OHa HecTolka.
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OnHako Takue reHepaToOphbl JaXe NMpU HeOONBIIMX JaBJICHUAX
BBIOPACHIBAIOT CTPYIO IIeHBl Ha [JajJbHHE pacCTOSIHHUA, 4YTO
obJiervaeT TyllleHHe OOJIbIIMX OYaroB MoOXapa.

B meHoreHepaTopax BTOpOiH IpyIiibl BCICHUBAHKUE NPOHC-
XOOUT Ha ceTkax. PactBop neHooOpa3soBaTesns MOJ [aBle-
HHEM BbIOpaChIBAeTCS U3 PACHbUIMTENs, NONaJaeT B BUIE Ka-
nejaL Ha sueiiku ceTkH M cMaumBaeT ux. IloTox Bo3nyxa,
M01aBaeMOTO BEHTIISTOPOM WIM KEKTOPOM, BhIAyBaeT Ha
syeiKax CETKH ITy3bIpbKH MEHBI. DTHU NMy3bIpbKU OTPBIBAIOTCA
OT CETKM M 00pas3yroT NeHy C MEeJIKUMH OJZHOPOAHBIMH MOpa-
MU —TIeHy rpoMajHoi kpatHocti (1000 u GoJjee) U BBICOKOK
croiikoct. Takue meHOoreHepaToph! Npou3BoaaT fo 15000 n
neHsl B CEKyHAy, a JaJbHOCTb MOJETa CTPYH JOCTUraeT
8-12 m.

M3BeCcTHB! M Apyrue KOHCTPYKIMHM TeHoreHepatopos. Ha
BEpXHEM pHCYHKE IIOKa3aHO YCTPOMCTBO MJf TOJyYeHHs
OOJBIIMX KOJIMYECTB IIeHBl 3a CYeT BCachblBaHMs BO3JyXa
crpyeil MeHooOpasylolero pacTBopa; HiDKe INpPHBEIEHA CXe-
Ma IeHOroHa, B KOTOPOM CTpYsl BOIBI CO3HAET pa3pexeHue
U BCachiBaeT MOPOILOK neHoobOpazosaTensd. OH pacTBOpseTCs
B 9TOW BOJE, U PacCTBOp NpH BHIXOJE, pa3buBasCh O CETKY,
co3daeT MeHy.
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JucnepraioHHble COCOOB! MOJyYeHHs NEH MCHOJIb3YIOT
IpU TYIIEHHH TOXapOB, B MPOU3BOJICTBE HEKOTOPHIX CTPOM-
TeJIbHBIX MaTepuasoB, INpH CTUPKe, (UIOTAUM, OYUCTKE
CTOYHBIX BOJ, BO MHOTHX TEXHOJIOTHYECKHX IpPOIECCax.

Enle oguH myTh mosiyyeHHsS NEH OTKPLIBACT 3JIEKTPOXH-
musi. TIpy a5ekTposiu3e BOABI Ha aHOZAE BBLAEIAETCS KHCIIO-
pon, a Ha KaToje—BOAOPOA. ODTOT METOA HCHOJBL3YIOT
B 31ekTpoduioTauuu. [leHa BO3HUKaeT 3a CYeT My3bIPhKOB Ia-
3a, BhifeNsgroulerocss Ha osjektpodax, u I[TAB, BBomumoro
B pacTBOP.

B Hacrosiuiee BpeMs B TeXHHKe MEHHBIE CUCTCMBI TOTOBST
B OCHOBHOM JIHCHeprallMOHHBIMH crocobamu. Bo Bcem mupe
HenpephIBHO BeneTcd paspaboTka 6oiyee 3ddexTUBHOTO 0060-
pyZIOBaHHUS AJIS NPOM3BOACTBA MEHbI.

Jns noBBIUIEHWS KPaTHOCTH NEHbl YBEJIMYMBAIOT HHTEH-
CHBHOCTb B30MBaHHsl pacTBOpa NMEHOOOpa30BaTEIsl ¥ UCIOJNb-
3yroT 6oJjiee COBepIlleHHbIE THUMbI TeHOreHepaTtopoB. OoHaKo
JaybHellllee COBEPIICHCTBOBAHHE MpOLECCca IOJIYUYeHUs MEHbI
C 3aJaHHBIMH CBOWCTBaMH, MO HallleMy MHEHHIO, COCTOUT He
B pa3paboTKe HOBHIX CIOCOOOB, a B CHHTE3¢ HOBBIX MEHO-
obpa3zoBaTeeit.

61



KHU3Hb ITEHBI

MBI yXe TOBOPWIHM, YTO Ka4yeCTBO IEHHI OLIEHMBAIOT C TMO-
MOIIIBIO MHOXECTBA Pa3IMYHBIX MoKaszaTesied. [1apHoe npu
BBIOOpE TOTO WM WHOTO KPUTEpHS—3TO Ha3HAyeHUe MNEHBL
B noxxapHOH TexHHKe IJIaBHBIM NMapamMeTp KauyeCTBa— U30JIH-
pytomiasi CrIocoOHOCTb TeHbl, INpH IPOU3BOACTBE CTPOH-
TEJIbHBIX MaTepHaJIOB — TEIUIONPOBOAHOCTL U IPOYHOCTh 3a-
TBEpAEBIICH MeHBI, B MHUILEBOH IPOMBIIUIEHHOCTH — IEHO-
obpasyromiasi CrnocoOHOCTb pacTBOpOB  (BCIEHUBAEMOCTD)
U JUCIEPCHOCTH TNEHBI.

Ho ects noxasaTesib, KOTOPbIH BaXEH HE3aBUCUMO OT TO-
ro, JUIS Kakoi MMEHHO LieJIM NPUTOTAaBJIMBAETCS MEHa, MOKa-
3aTesib, ONpENeISoUIMi BO3MOXHOCTh HCIOJbL30BAHUS IIEH
B pa3iMyHbIX cdepax [esTeJpHOCTH ueloBeka. OTO HX
ycmotivugocms. Bellb KOPOTKOXMBYILHME MeHb! IPOCTO HEBO3-
MOXHO TNPUMEHSTE.

YCcTOHYMBOCTD NEH MpSIMO CBS3aHA CO CBOMCTBAMH TOH-
KHX CJIOEB JKHUIKOCTH, OHH-TO U OIpEAeNOT CTPYKTYpYy
nenbl. OcHOBoOMoJarawrolas pojb B HCCIIENOBAaHUM TaKUX
TOHKHX CJIOEB HNpPHHAIIIEKUT U3BECTHOMY COBETCKOMY YH4EHO-
My b. B. Hdeparuny. Bmecre ¢ axamemuxom JI. [I. Jlanmay
OH pa3paboTan OOIIyI0 TEOpHUIO YCTOMYMBOCTH pPacTBOPOB
u gucnepcHbix cucteM. Kak 3710 yacto ObiBaeT B Hayke, Ha-
paJuIeSIbHO M He3aBUCHMMO OT HUX TEOPeTHHeCKO#l mpopabot-
KOH 3TO#l mpobyieMbl 3aHMManuchk U 3a pydexom —®Pepaeil
(Verwey) u Osepbex (Overbeek). ITo HaYaIbHBIM JIATHHCKUM
OykBaM (aMWIMH YeTHIpEX YYEHBIX 3Ta TEOPUS BO BCEM MHpE
cokpareHHo obosnauaetcss DLVO.

Vemoiiuusocme  nempi—3TO TIOKa3aTeslb, XapaKTepU3YIO-
WM TPONOJDKHTEILHOCTh CYIIECTBOBAHUA BCEro NEepBOHa-
4aJhbHOrO0 00beMa TeHbl. UTOOBI KOJHMYECTBEHHO OLIEHHTH
YCTOWYMBOCTDL MEHBbI, ONPEJENSIOT CKOPOCTh e¢ pa3pyIleHHs..
J1s ycTOHYMBBIX NIEH—3TO BpeMsi, 32 KOTOPOE pa3pyllaeTcs
209 mepBOHayaJLHOTO 00BEMa, IS HEYCTOWYUBLIX — BpeMs,
32 KOTOpOe IMeHa pa3pyliaeTcss MOJIHOCThio. Mcmonb3yror
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TakKe METOJA M3MEPEHHS <OKU3HH» OTHEJBHOro My3bIpbKa
WIN TUICHKH.

Ilens! paspymaroTcsi CaMONIPOM3BOJILHO WIM TOM BJIMsA-
HHEM BHEUHHUX (pakTOpOB (TeMmepaTypa, AaBjeHHE, MEXaHH-
yeckue Bo3feiicTBus). Kak Besikas nucnepcHas cucTeMa, IleHa
HeycroiiumBa. BO3HMKHYB, OHa HE COXpaHA€TCs B NEPBOHA-
4aJbHOM BuAe. VI3 NEHB! BBITEKAaET XXUAKOCTb, U ITIEHA U3
«MOKpOi1» CTaHOBMTCH «Cyxoit». Bo3oyx U3 OOHHMX Iy3bIpb-
KOB TlEpeTeKaeT B JIpyrde, U3MEHSIOTCS pasMephl M ¢Gopma
my3bIpbKOB. Bo BCex meHax MPOMCXOIAT TPH OCHOBHBIX IPO-
1ecca, NPUBOIMIINE I[OCTENEHHO K Pa3spylICHHIO: Iepepac-
npesiesieHe pasMepoB Iy3BIPbKOB, yMEHbIIEHHE TOJILIHHEI
TUIEHKH, pa3pbIB IUIEHKU.

DT1H mpoilecchl OBICTPO paspyliany Obl HeHbI, €CIH OBl He
cmabuausupyiowue daxmopsl. ITuX GakTOpOB TpH: KuHemu-
yeckuil, CMPYKMYPHO-MeXAHUNECKU U MepMOOUHAMUYECKU.

Kunemuueckuii gaxmop 3aMedsisieT MPOLECC YTOHYEHHS
IUICHOK, a CJIeIOBATeJIbHO, CIOCOOCTBYET MOBBIILICHUIO KH3-
HecriocobHocTh meH. Heobxomumo, mpaBaa, OTMETUTh, 4TO
KUHETHYECKOe [eHCTBHE 3aMETHO TMPOSBISETCS  TOJIbKO
B MaJloyCcTOH4MBHIX meHax. KuHernueckuil gaxkTop uacto Ha-
3BIBAIOT 3dihexmom camosaseyusanus, Wiv sggexkmom Ma-
panzoru. CyTb ero B TOM, YTO YTOHUYEHHe IUICHKH BCJIeICTBUE
HCTEYEHUs JKUAKOCTH MOJ ACHCTBHEM CIJI I'DaBUTALUM WX
BCaChiBaHMS ee d4epe3d rpaHunp! Ilmato (mompoGHee 00
3TOM—B CJIEAYIOUIEM pasjeie) MPOMCXOAUT HepaBHOMEPHO.
OTtaenbHbIE Y4aCTKH IUICHKA BOKPYT IEHHOTO ITy3bIpbKa CTa-
HOBSITCSI OYeHb TOHKMMH M CIIOCOOHBI pa3pymiaTbcd. B Takux
JIOKAIbHBIX TOHKHX Y4acTKaX MOBEPXHOCTHOE HaTsHKEHHE
BO3pacTaeT, TaK Kak pacCTosHHe Mexnay Mojekynamu ITAB
B TOBEPXHOCTHOM CJIO¢ yBeJMYMBaeTCA. BeieacTsue 3Toro
PacTBOp ¢ MOBBIIEHHOW KoHUeHTpanuell [TAB u3 30HB HU3-
KOrO MOBEPXHOCTHOI'O HATSDKEHHUS, T.€. U3 y4acCTKOB C yTOJ-
LICHHOH TUTeHKOM, ycTpeMJisieTcsl K MICTOHYEHHbIM 30HaM. Mc-
TOHYECHHBIE Y4YaCTKH IUICHKH CaMOIPOU3BOJILHO «3ajieuu-
BaroTcsi». Bpems, 3a KOTOpoe coBeplIaeTCs Taxoe nepeTexa-
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HHE pacTBOpa, HM3MEPAETCS COTHIMH U JaXe THICAYHBIMU
JOJISIMA  CEKYHIbI, TO3TOMY BEPOSTHOCTb pa3phbiBa ILUIEHKH
NOHWKAaeTCqd, U YCTOHYMBOCTh BO3pacTaeT.

IMoagTBepxOeHueM 3TOMY CiyxaT HabOmojeHus [ronpe:
TBepJble BellecTBa (CBUHIOBass JpoOb) M KalIM >KUIKOCTH
(pTyTh) MOTYT NPOUTH 4Yepe3 IUICHKY IeHbl, HE OCTABHMB bl-
PHI U He BbI3BaB paspbiBa. OOHAKO MOCie MUIMTEIBHOH CYIIKU
IVIeHKH (BBICBIXaHHE TIIEHbI), KOTJa KOJUYECTBO HKUIAKOCTH
B Hell CIJIbHO YMEHbIUWIOCH U mepeTekaHue pactsopa ITAB
CTaHOBUTCSl HEBO3MOJXHBIM, KKIbIM TakoW «CHapsa» BbI3bI-
BaeT pasphbIB.

CxopocTh MmOBepXHOCTHOro nepeHoca ITAB 3aBucut ot
3HAa4YeHUs IOBEPXHOCTHOTO HATSKEHHUS pacTBopa IOBepX-
HOCTHO-aKTHBHOT'O BeIIeCTBA M pPa3HOCTH KOHIEHTpaLUii
B TOHKOM WU YTOJIIIEHHOM y4acTKaxX IJICHKH.

B oueHb TOHKHMX IUIEHKax (COCTOSIIMX M3 IBYX ancopd-
LMOHHBIX CJ10eB) 3QheKT «3aneynBaHus» npossiseTcs cnabo,
4TO, KOHEYHO K€, MOHIKAeT CTaOMJIbHOCTBL MEH.

CmpykmypHo-mexanuyeckuii gakmop cTabuiuzanuu IeH
CBSI3aH CO CrnenM(pUUIECKUM YIPOYHEHHEM TOHKMX IUICHOK 3a
CueT TupaTalliid aJCOpOLUOHHBIX CJIOEB, a TaKkKe 3a CYeT
NOBBIILICHUS BA3KOCTH MEXIUICHOYHON XHIKOCTH.

BsauMopeiicTBue nojnsipHeix rpynn MoJiekyia ITAB ¢ Bo-
oy (ruapaTaiys) OrpaHM4YMBAET UCTEYEHHE MEXIUIEHOYHOM
JKHIIKOCTH U3 CPEJHErO CJIOSl «COHIBHYA» IUICHKH MNOA mAeH-
CTBHMEM CHJI TSDKECTH U KamWUIApHBIX cwl. B caMOM ajcop6-
IMOHHOM CJIOe THApaTHpOBaHHBIE Mojekyiasl [TAB cre-
IISIOTCd MeXAY Co0O#f, B pe3yibTare NOBBIIIAETCA IPO-
YHOCTh Ha pPaCTSHKEHHE U aJCOPOHUOHHBIX CJIOEB, M IUIEHKH
B LIEJIOM.

Jns DOBBIUEHUS BSA3KOCTH MEXIUICHOYHOH JKHUIOKOCTH
k ITAB poGaBisiioT ompelesieHHblE IPOAYKTHI: HampUMep,
B MPUCYTCTBMH THICAYHBIX HOJiei NMPOUEHTA >KUPHOTO CHMpTa
BSI3KOCTb pacTtBopoB IIAB yBenuuuBaeTcs B JECATKH Dpas.

Tepmoounamuueckuii gakmop, WIH, 4TO TO XK€ CaMoe,—
packauHueaiowee 0deieHue TIPOSIBJISIETCS B TOHKUX IUICHKaX,
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KOrJa BO3HMKaeT HM30BITOYHOE IaBlleHHE, MPEMNsSTCTBYIOILEEe
HX YTOHYEHHIO ToJA HeicTBMEM BHewHuX cuji. IlosBieHue
PaCcKJIMHMBAIOIIErO [aBJCHHS INPH HCTEYEHHMHM W3 IUICHOK
wuiakoctd b. B. [epsarun u JI. 1. Jlangay oObscHsIOT cre-
OyromuM obpa3oM. Ha KONOMIOHBIX 4acTHLAX MNOBEPXHOCT-
HO-3KTHBHBIX BEIIECTB BCErJa HPUCYTCTBYIOT XHIKUE 00O-
JIOYKM MOBBIIIEHHOW BA3KOCTH M YNPYFrOCTH. DTHU OOOJIOUYKH
CO3JaI0T MeXaHM4YeCKuil Oapbep, NpensSTCTBYIOUINHA cOMmKe-
HUIO ¥ CIIMIAHHUIO YaCTHUIl NIPY YyTOHYEHHH IUIEHOK 32 CYET MC-
TeueHus Kuakoctd. Kpome Toro, B BOAHOM pacTBOpeE 3Jek-
TPOJIHTA MEXAY NMOBEPXHOCTSAMH OJHOMMEHHO 3apsDKEHHBIX
4acTUl, AeHCTBYIOT CHbl oTTankuBaHusa. Oba 3TU sBJIEHUS
U O0OYCIOBIMBAIOT pacCKIMHUBAIONIEE JaBJIeHHE B IUIECHKE.

OnuH U3 NpUMeEpOB NPOSIBJICHWS PACKIHHUBAOILETO N1aB-
JICHUS — OTTAJIKUBAHNE JIBOWHBIX MEKTPHUYECKHUX CI0eB, 0Opa-
30BaHHBIX MOJIEKYJaMH NeHOoOpa3oBaTesis B IUICHKE MbUIb-
HOTO My3bIpbka. Takoe OTTAJKHBaHHE ObLIO 3ahMKCHPOBAHO
B onbiTax b. B. [leparuna u A. C. TuTueBCcKO#l 1IpH CKATHU
JIBYXCTOPDOHHMX IUICHOK: JBa Hy3bIpbKa C IOMOIIbIO CTe-
KJISIHHBIX pPaMOK NPHBOJILIUCH B CONpHKOCHOBeHHe. 06 u3Me-
HEHMU TOJIIIUHBI CTCHOK ITy3bIPbKOB CYIIUIM IO IIBETOBOH HH-
TepbepeHuun wieHkd. CTabuinpbHOCTL IBeTa YKa3blBaeT Ha
HEM3MEHHOCTb TOJIIMHBI 0Opa3oBaBlleiics IJIEHKM ¥ Haju-
4ie pacKIMHHBarolero addekra.

PacxinnuBaromee naenenue I1 nerko paccuuraTth Io
YPaBHEHHUIO

n=P,-P,
rie P, n P,-napnenue Ha IUIEHKY CO CTOPOHBI (a3, MexIy
KOTOPBIMH OHa HaXOJUTCS, U [aBJieHHe BHYTPH IUICHKH,
COOTBETCTBEHHO.

Ecnu P2 Oosb1e Pl, IUICHKA YTOHYaeTcs; ecnu P, Menb-
we P, mwienka yronmaercs, npx P, pasnom P, menocucrema
yCTol4YMBa [IUTEILHOE BpEMsl.

PacxyiunuBaroniee faBjieHHE 3aBLCUT OT TOJILIMHBL CJIOS,
Buaa ITAB u ero xoHueHTpanuu, oOIIEro [aBjieHus B CHUCTe-
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Me, IUaMeTpa ITy3bIPbKOB B neHe. [Ipu mOJIOKHUTENILHOM pac-
KIMHHUBAIOIIEM JaBJIEHUH BPEMs XKU3HH IUICHKH CYILECTBEHHO
BO3pacTaeT ¥ MpU COOTBETCTBYIOIMX YCIOBHAX MOXET CTaTh
HEOTPaHMYEHHO OOJIbLINM.

HecTabunu3upoBaHHble JIByXCTOPOHHHUE TUICHKH
HEMpepbIBHO yTOHYaroTcs. O6 3TOM CBUAETENILCTBYET H3ME-
HeHue okpacku. CHavana IJIeHKa TOJICTasl, U OTYETJIUBO BU-
HO, KaK U3 Hee BBITEKAaeT KHUIKOCTb. OCODEHHO 3TO 3aMETHO
IOpY TOPU3OHTAIBLHOM IOJIOKEHUM CaMoil IUIeHKH. B neHTpe
NOCTENEHHO cobupae rcs Karwis )KUAKOCTH, KOTopasi CBoeH Ts-
KECTBIO MOXKET pa3pylUTh 3Ty IUleHky. Haxopsch B BepTH-
KaJIbHOM TOJIOKEHUH, IUIEHKa IIOCTENeHHO YTOHYAeTCsl, CTa-
HOBUTCSl OKpAlLCHHOW, a 3aTeM OKpacka MHcuYe3aeT. ITo
3HAYUT, YTO ee TOJILMHA CTajla MEeHbIUE [UITMEBLI BOJIHBI BHIH-
MOTO CBETa.

IIponecc m3MeHeHHs HBeTa IUIGHKM HJAET C yracarolueu
CKOpOCTBIO — cHavyaia ObICTPO, a 3aTeM Bce MelieHHee. Kor-
Ja TOJIIMHA IUIEHKH CTaHOBUTCS MeHblle 10 HM, OHa Tem-
HEEeT, ¥ OKpacka No4TH ucyesaeT. ITonyuyaeTcs yepHas IUICH-
Ka, KOTOpas MOXET CyLIECTBOBATh 3HAYHTEJILHOE BpEMs MpH
6J1aronpUsSTHRIX BHEHIHUX YCIOBHAX (OTCYTCTBYET HUCIIApEeHHE
H MEXaHHYeCKHe COTPSICEHHs, HCKJIIOYEHO MOoMafaHue MbUIH
U TEIJIOBBIX MOTOKOB).

HanoMHUM 4dTaTeNo, YTO MPONOJDKUTEILHOCTD JKHU3HH
MeHB! 32BUCUT OT MHOXecTBa (pakTOpOB —BHOA M KOHIEHTpa-
mu [TAB, kpaTHOCTH TIeHBI, €¢ TeMmepaTyphl, JUCHEPCHO-
CTH, HaJW4us CTabWIN3aTOpPOB U T. .

Kak mnpaBwio, YyCTOHYHMBOCTb NEH U3 PAcTBOPOB aHHO-
HoakTuBHBIX [IAB Bmilie, YeM MNeH W3 KATHOHOAKTHUBHBIX
U HEHOHOTEHHBIX pacTBOPOB. IIpM yBeJMYeHUM KOHIEHTpa-
MU TMEeHOoOOpa3oBaTeNiell CTaOWIBHOCTh IeH TOBBIIACTCS.
BiiusiHue TeMmmepaTyphl Ha yCTOHYMBOCTb TNIEH HEOJHO3HAYHO
u 11 pasHeix ITAB u pasHbiX ycioBuil CylecCTBOBaHHS HEHbI
nposiBiisieTcss HeoOuHakoBo. ONHO HEOCMOPMMO: BBEICHHE
cTabWIN3aTOPOB B PacTBOPHI IEHOOOpa3oBaTesieil Bceraa Imo-
BBIILIAET YCTOHYUBOCTDL IEH.
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CTabmibHOCTL MEHBbl 3aBUCHT TAKXe U OT €€ JHUCIEePCHO-
ctd. IIpubnuxeHHbIM NOKa3aTeJleM [UCIEPCHOCTH MOXET
CIYyXHTb CpeAHHM OWaMETp Ta30BBIX Iy3bIDHKOB B IEHE.
B 3aBucuMocTH OT Ha3HauYeHHUS B IPOMBILIUICHHOCTH HOJIY-
4al0T MeHbl CO CpeJHUM AMaMETPOM IMy3bipbkoB OT 0,03 MM
mo 1,5-2 cm.

Kak npaBwmio, 4eM BBbIlIe THCINEPCHOCTb NEHBI, T.€. YeM
MeHbIIlE pa3Mep IMy3bIPbKOB, TeM BBIIIE €€ YCTOHYMBOCTB.

BaxxHO OTMETHTH, YTO pa3Mephbl BO3JYIIHOTO Iy3bIpbKa
yKe Ha CTagud ero 3apoXICHHS OKa3bIBaIOT CYIIECTBEHHOE
BIMSIHEE Ha mpoluecc 0O6pa3oBaHus NEHbI M €€ YCTONYMBOCTb.
CBoeobpa3Hyro KapTHHY (GOPMHPOBaHHS BO3IYLUIHOTO ITy-
3BIPbKa BBISBIJI C IOMOILBIO CKOPOCTHOH KHHOCHEMKHU COBET-
ckuit uccnenosatens Sl. E. Terysun. Ha nHe cTexisiHHOro
cocyna, 3aloJIHCHHOTO BOJOH, CO3JaBajl BO3NYLIHBIE ITy-
3BIpbKM Pa3HbIX pasMepoB NpPU TMOMOIIY BO3AYXONOABOS-
MX CTEKJISIHHBIX KamwuispoB muamerpoM 10, 3 u 1 mm.
HesaBucumo oT pasMepa Kamwuisgpa OT KOHIA TPYOKU OTpHI-
BaeTCs M HAYMHAET ABIDKEHUE B BOJE MMy3bIpek cdepuueckoit
tdopmel. Chepa Gospiioro guamerpa (10 MM) ObicTpo [ne-
dopMupyeTCs: HIDKHSS MOBEPXHOCTb Iy3bIpbKa yCTpEMIISIeT-
C K BEpXHe#l M cimmaeTcs € Heit; Takoil Iy3BIpeK NmponoJi-
XKaeT CTPEMUTEJIbHO ABHUraThCs BBEpX, mpuodbpertad dopmy
KOHyca. B mpouecce BCIUIBIBaHUS BEpIIMHA 3TOTO KOHYycCa
NpOpPBLIBAETCSI M BO3AYLIHAs MOJIOCTb npuobpetaeT GopMy
Oy6suka.

IMy3bipex, OTOPBaBIIKICS OT TPEXMWIIHMETPOBOH Tpy6-
KH, Ha BCEM IyTH BCIUILIBAHHMS COXpaHseT pOopMy KOHyca, He
npeBpaiuascs B 6y6suk; oT ToHkoro (1 MM) xamwuisipa oT-
pbBaeTcst chepuueckuil myssIpek, IpU NoIbeMe He U3MEHSIO-
i cBoedd popmel. YV Oybiirika U KOHyca MOBEPXHOCTh 0OJIb-
e, YeM y cdepbl, YTO 3HEPreTHYeCKH HEBBITOJHO; CJIEIOBa-
TEeJIBHO, YCTOHYMBOCTD ITy3bIPHKOB Tako#i (JOpPMBI HMOHIKEHA.

B xope uccnenoBanuit oOHapyXeHO TaloKe, 4YTO, BCIUIbI-
Bas, Iy3bIPbKU COBEPILAIOT KoJieOaTesbHble NBIDKEHUS. AM-
IUIMTya 3TUX Kosiebanuit Tem Ooible, 4eM KpyIHee
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Tak mporcxoauT (GOPMHpOBaHHE M Jie-
dopmaims BO3AYLIHOIO My3bIPbKa.

Iy3blpeK. ¥ €aMoro KpymHOTo
aMIUIMTyAa oOKasajach  Ha-
CTOJILKO OOJIBILONW, 4YTO TpH
NEPBOM e KoJiebaHUM My3bIph
NPOpPBAJIC.

Kunoxanpst MO3BOJIIIIN
00BACHUTL ITO ABJIeHMe. Boma
CHM3Y yCTpemiIsieTcsi B 00BbeM
oTopBaBllerocs My3eipi. B
3TOM MeCTe [aBJICHHE BOJbI
MakcuMaJIbHO. B pesynbraTe
MEXy BepXHel U HIDKHEH mo-
BEPXHOCTSIMH  My3bIpd  IO-
SIBJISIETCS Pa3HOCTh [AaBJICHHH,
H ero ¢opMa HCKaxaeTcs.
Yem Oosblle JHaMeTp Iy3bl-
psi, TeM 3Ta pa3HOCTb AaBJe-
HUi OoJibllle, TEM CHJIbHEE He-
dopmanuu. ledhopmrpoBaH-
Hblf  Ny3bIpeK  CTPEMMUTCH
YMEHBIIUTh COOCTBEHHYIO IIO-
BEPXHOCTb ¥  BOCCTAHOBHUTH
chepuueckyro ¢GopMy, UYTO H
NPUBOJUT K BO3HUKHOBEHHIO
KoJieOaHMH.

Taxum  obpaszoM, ueM
fospllle OUaMETp Iy3bIPbKa,
TeM ciibHee ero ¢gopMa OTiIH-
4yaeTcss OT chepuyecKor, TeM
BbIlle aMIUIMTyAa KoJeOaHuil
U OoJbllIE CKOPOCTh BCILIbIBA-



Hud. Bee 3t dakTophl «paboTaloT B OJHY CTOPOHY» —CHU-
KAIOT OKH3HECTIOCOOHOCTBY» €IMHUYHOTO Iy3bIpbKa, yXynIas
TEM CaMbIM YCJIOBHsI NEHOOOpa30BaHMUS.

Kunokxamepa pgajia BO3MOXHOCTb NPOCICAUTE Bech MyThb
IBIDKEHUS My3pIpbka B KUAKOCTH. KpymHuI mys3sipb B3ay-
BaeTCs Hajl NOBEPXHOCTbIO BOJBI, U 00pa3yeTcs HOnbIIOE IO-
snycdepuyeckoe HOKPLITHE U3 TOHKOH BOJSHOHN IUIEHKH —He-
ycTOH4UBO# U ObICTpO paspyuuatoeiics. I1y3pips MeEHbILETO
pa3Mepa okasblBaeTCs OoJiee XU3HECIOCOOHBIM: ero ¢opma
MEHSETCS B CTOPOHY paBHOBecHOHW. Iloka xuaxocTh cTekaer
C BepXHeil 4acTu IMy3bIpst K MOJHOXHIO, OH XHBeT. MajeHn-
Kde Iy3bIpbKH, MPUKAcaschb K I'paHULE pa3jeia XKUIKOCTb—
BO3[yX, JIMIIbL HEMHOTO Ne(OPMHUPYIOT MOBEPXHOCTh H, IO-
YTH TOJIHOCTHIO HaxXOIsICb B BOJE, COXPaHAITCS IOJTO.

VCTONYUBOCTE MHEHBI 3aBHUCUT TAakKE OT KHCIOTHOCTH
cpelb! U MPUCYTCTBUS COJIel B pacTBopax neHoobpa3zosare-
sei. B xkecTkoit BoAge KpaTHOCTb U YCTOMYMBOCTh NEHbLI He-
BBICOKa, B MOPCKOil BoJile OHa coBceM Hu3kas. [lisi moseiiiie-
HHsL TeHOOOpa3oBaHHs B TaKUX BOJAX MNPUXOAMTCS WIH
yBesqinuuBaTh KoHueHtpamuoo ITAB (ocobennHo xopomo 310
BHOHO Ha IprMepe MbUIa: Oeslechle XJI0mbs, 0OpasyeMble
MBUIOM B )KECTKOH BOJE,—3TO pe3yibTaT «OOpbOB» MbLIa
C COJISIMH )KECTKOCTH), WIM BBOIUTb B BOAY YMSTYHTEIH.
B kauecTBe TakOBBIX HUCHOJB3YIOT COJY, PACTBOPHUMBLIE COJIU
¢dochopHOU KHCIOTHI, PACTBOPUMOE CTEKJIO, HEKOTODPBLIE Op-
raHUYECKUE COEOUHEHHS.

COBMECTHBIMHU YCHIIMSIMHM XHMHKOB, TEXHOJIOTOB ¥ MeXa-
HUKOB CO31aHbl HOBble ITAB u crabmiusaTopsl, a Takke pas-
paboTaHa TeXHOJIOTHSI [EHOOOPa30BaHHs, MO3BOJIAOWIas MOo-
JIy4aTh BBICOKOKPATHBIE TEHBI, «BPEMsA >KHU3HH» KOTOPBIX
H3MEpPSIETCST MHOIMMM CcyTkamu. JUIsS CoenuanbHBIX Lejed
MPOM3BOIST MEHbI, KOTOPHIE KUBYT 6€3 3aMETHOTO pa3pyllie-
Hus 4-5 MecsiileB. A ecliM UCIONB30BATh B KaYeCTBE CTaOUIH-
3aTOPOB IOJMMEPHBIE CMOJIBI, MOXXHO CO34aTh IIEHbI, CPOK
KU3HA KOTOPBIX COCTaBJISIET TOJBL.
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TUBEJIb
TTEHDI

HenpoueH, Kak neHa; pasBesuloch, Kak MeHa; pajyXHa, Kak
NeHa,~ MHOTO MOJOOHBIX BBHIPAXEHUN Mbl HOBCEIHEBHO YIIO-
TpebisieM B pasroBope, 4TOOBI MONYEPKHYTh HENOJTOBCY-
HOCTb KaKOTO-TO MEPOINpPHSTHS, >KeJlaHHs WIM THNOTE3bl

Ja, MbUIbHBIN IMy3bIpeK MM HeHa [o cBoell npupoje He-

cTabMIbHBl U CKJIOHHBI K CAMOIIPOM3BOJILHOMY Pa3pyIHEHHUIO.

Ta HECTAOJUILHOCTL OOBSCHSETCS H3OBITKOM MOBEPXHOCT-
HOHl DJHEeprum, NpPONOPUUOHANBHON IOBEPXHOCTH pasjesia
ra3—XKHAKOCTb. MUHUMAaNLHOE 3HauyeHHe CBOOOIOHOHN 3Hep-
T¥H, COOTBETCTBYIOII[EE MOMEHTY pPaBHOBECHS, JOCTUraeTcs
NpY TOJIHOM pa3feleHud MHeHbl Ha jBe (asbl: XKUIKOCTb
U ras,—T.e. OpH pa3pylieHUM mneHel. TakuM oOpasoMm, my-
3BIPbKH TeHbI U IUIEHKH MEHBbI JIOMAIOTCA MOTOMY, YTO IUIO-
mans (4, CliefloBaTeIbHO, IOBEPXHOCTHAS SHEPIHUsl) MOJIyYeH-
HOM Kammy (WIM Kamesib) MeHbIlle IUIOIIA[H NepBOHAYAIBHON
cucteMbl. HanpuMmep, y My3bIpbKa, UMEIOLIEro paguyc 1 cm
U ToiuuHy creHok 1073 cM, miomans MOBEPXHOCTH paBHA
npuOJIM3HTENBHO 25 cM2, U ecliM OH BBI3OBET OOpa3oBaHHe
TOJIbKO OJHOM Kamid, TO MOBEPXHOCTH ee OyIoeT OKoJio
0,1 cM2. PasHoCTh 3Hepruif Tak BejMKa, YTO, KOrja IUIeHKa
sonaercsi, oO0pa3oBaBIIAsCS KaleJbKa J>XUIKOCTH JIETHUT CO
ckopocTero 1000 cM/c.

Mpbi yKe TOBOPIIH, YTO MEHA pa3pylaeTcs B pe3yjbTaTe
HCTEYeHHUS XKHUIKOCTH U3 MEHHBIX IUIEHOK, nuddy3uu rasa us
OJHMX My3BIPbKOB B IpPYrHe M pa3pbiBa OTHENBHBIX IUIEHOK
BHYTpU neHbl. CTpyKTypa MNEHbl NpeloNpeneIsieT, Kakod u3
3THX NpoueccoB OymeT Hambosiee pa3pylIMTeNLHBIM. Tak,
B NEHaX C TOJCTHIMU CTEHKaMH IIPOUCXOAUT UHTEHCHBHOE HC-
TeYCHHE XKUOKOCTH U3 IUIEHOK, a B MIEHaX BBICOKOW KPAaTHOCTH
(TOHKOCTEHHBIX), & TakKe B MMEHaX, 00pa3OBaHHBLIX BSA3KUMH
KUOKOCTAMU, pa3pylleHHe BbI3BIBACTCS B MEPBYIO Ouepelh
nuddysuei rasa.

HcTteyenne XUAKOCTH M yTOHYEHHE IUICHOK HAYMHAETCS
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Choxublit  mepexpecTok, HIM CXeMa JelicIBu KHHeT#dYeckoro ¢axTopa
YCTOHYHBOCTH TEHbI.

yXe B Ipouecce NMeHooOpa3oBaHus. DTOT IPOLECC BHI3LIBACT-
csl IEHCTBHEM CIJI TPaBUTALMM M KAIWUISPHBIX CHJI BcachiBa-
Hus. JKHOKOCTh MCTEKAeT M3 MEHbl 110 TaK Ha3bIBAEMBIM Ka-
HanaM I1nato (Ha3BaHLl IO UMEHH H2BECTHOrO OeNbIHIiCKOro
yuyeHoro J. Plateau, MHOro 3aHUMaBlIETOCS HCCIENOBAHHEM
YCTOHYHUBOCTH AUCHEPCHBIX CHCTEM). DTH KaHAJbl BOSHHUKAIOT
B MeCTe CThIKa IUICHOK, NPHHAAIEKAIIMX TPEM CONPHKACAIO-
LMCS B IUIOCKOCTH Ify3bIpbKaM. B omHo#l Touke cxoasiTes
yeThlpe kaHama [lmato, o0pa3ys OJUHaKOBbie  YIJIbl
B 109°28’. DTU KaHaIbl MPOHU3BIBAIOT BCIO CTPYKTYPY MNEHBI,
npencranisis coboit B3auMocBsi3aHHyro cucTeMy. Ha pucynke
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A, Bu C—3T0 colpHKacarouyecs my3blpbky, a I, 2 1 3—pas-
JeJIsIolue UX IUIeHKM xuakocTd. CucreMa OyneT paBHOBec-
HOM JIMIIL TIPH YCJIOBMH, YTO BCe TP Yrja B OIHOM IUIOCKO-
cti paBHel 120°. [ledopmupoBaHHble My3bIpbKH BO3IyXa
B mieHe HMeroT GOpMy MATHUYTOJILHOTO NOJEKadjpa—Tpexpas-
MepHO# (urypsl, 00pa3oBaHHOH JBEHAANATHIO PaBHOCTOPOH-
HUMH IATHYTOJIbHUKAMU; BHYTPEHHHE YIiIel B Takod Qurype
paBHbl 120°, N03TOMy TakKasi KOHCTPYKLHS MMEET MOBBIIICH-
HYIO KECTKOCTb.

IMpornecc yucTeueHUsT KUOKOCTH U3 NIEHBI MOJ JeHCTBUEM
I'PABUTALMOHHBIX CIUT Ha3bIBAIOT dpenuposanuem. Eciu cocyn
HaTIOJTHUTh TEHOH M OCTaBUTh HA HEKOTOpPOE BpeMs, TO IO-
CTeNEHHO Ha [OHe coOupaeTcst CION KHUIKOCTH, KOTOpHIH Oy-
IET pacTH O TeX MOp, MOKa B IUIGHKaX IEHBI HE OCTaHEeTCs
COBCEM MaJI0 XKMIOKOCTU (WIM MOKa IUIEHKU HE JIOMHYT).

HcreueHne XUAKOCTH U3 TEHbI MOXET HPOUCXOOUTH
U BCJIECTBHE KaIlWUISPHOrO BCAaChIBaHUS (BCAchIBaHHE yepes
rpaauubl  ITnato). CreHka Mexay CONpUKACArOUIMMUCS
My3bIpbKaMM OJUHAKOBOIO pasMepa B IEHE IUIOCKas, 3TO
CBOEro poja IUIOCKHHA KamWuIsp, MO3TOMY XHUIKOCTb, 3aI0J-
HSIOIAsl CTEHKY, HaXOAUTCS IOJ TakUM JKe AABJICHHEM, Kak
U ra3 B 3THX ABYX Iy3bIpbkax. OQHaKo NMOBEPXHOCTH pasneia
XKHJIKOCTb —BO3yX OJIM3 MeCTa COeIMHEHHS TPEX Iy3bIPbKOB
(rpanuna IliaTo) BOTHYTa MO OTHOUICHHUIO K BO3AYLIHOH (a-
3e. CrienoBaTesIbHO, XXUAKOCTh Ha rpanune Ilnato Haxomurtcs
NOJ OTPHULATEJILHBIM KaIMWUISPHBIM [aBJIEHUEM H Tepenajn
IABJIEHUS] TOHUT >KHIOKOCTb U3 IUIOCKOH CTEHKH MEXIY
my3blpbkaMu K Tpanune Iliato. 31OoT mepeman maBieHHs
0oObIYHO 3HauMTEeNIbHO OoJbllle Mepenajga AaBJICHUsS BO3OyXa
B JIByX CMEXHBIX Iy3bIpbKax.

ITpn ucTeyeHNU XUOKOCTU NOJ NEHCTBHEM KaIWUISPHBIX
CWI NMOBEPXHOCTHBIE CJIOM IUIEHOK JIMOO pacTAruBaroTcs, Jiu-
60 cxumaroTcs. I1pu pacTsaruBaHuM IUIEHKH YIakOBKa MoJie-
kyn ITAB craHoBMTCS MeEHee IUIOTHOM M Ha HEKOTOPBIX
y4acTkax IUIEHKM NTOBEPXHOCTHOE HATSDKCHUE YBEJIMYMBACTCS.
B pesysbTare NOSBIAIOTCS OCHabJeHHBIE y4acTKH, KOTOpPbIE
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MTHOBEHHO BOCCTaHABJIUBAIOT CBOIO TOJIIMHY M MPOYHOCTH
nox aeiicteueM s¢dexra Mapanronun. (O6 stoMm sddexrte Mbl
yXKe pacckasmiBajM, aHAIU3UPYs KHHETH4eCKUH ¢akTop
ycToHuuBOCTH meHbl.) Oba 3TH mponecca—yTOHYeHHE IUIEHOK
Ha OTJENbHBIX y4acTKax My3bIpbka M BOCCTAHOBJICHHE TOJI-
UIMHB! IUIGHKU (XOTS U He O HepBOHavYabHOW)— IPOTEKatoT
OIHOBPEeMEeHHO, obecrieynBasi yCTOMYMBOCTb IUIEHOK BIUIOTh
O JOCTIKEHHS UMHU KPHUTHYECKOW TOJIIMHBI (MUHUMAabHas
TOJIILMHA IUICHKH, KOIJa OHa ellle COXPaHsSeT yCTOMYUBOCThb
NpY OTCYTCTBUM BHEWIHUX Bo3paeicTBuii). Ilnmenku, moctur-
[I¥e KPUTHYECKON TOJIUIMHBI, CTAHOBSTCS XPYNKUMU U MOTYT
pa3pbIBaThCsl MpH CJIa0OM MEXAaHHMYECKOM BO3JCHCTBUM (BU-
Opaiys, BO3AYIUHbIE HOTOKU ¥ T.JH.).

IMpouecc ucTeyeHUs XUIKOCTH U3 TEHBI OYEHb CIOXEH
U HE MOXET OBITh ONMCaH NPOCTHIM MaTeMaTHYEeCKUM YpaB-
HEHHEM ; HCNOJIb3YIOT KOMIUIEKC YpPaBHEHHH, COCTaBJICHHBIX
OpY aHajM3e TeX WIM MHbIX (QU3HYeCKUX MOJesei, KOTOpble
NPUMEHSIOT JUIS ONMCaHUs Pa3pyLIeHUs MEeHbl NMPU MCTEUSHHU
WUIKOCTH.

HHTeHCHBHOE paspylieHUe MeHbl MPOUCXOMUT U OpH mud-
¢y3uu rasa U3 OJHUX My3bIpbKOB B Apyrue. duddy3uonnsiii
TIepEHOC T'a30B —3TO CaMOMNpPOU3BOJILHOE MEepeMeIlieHHe MoJle-
Ky:1 ra3a BCJIEACTBUE Pa3jIMYHOTO AABJICHUS ra3a B ITy3bIpb-
Kax. B meHe Iy3bIpbkHM MMEIOT pa3Hble pa3Mepsbl.

B my3eipbkax Majioro guaMeTpa AaBieHHe rasa (Bo3myxa)
6ombie, yeM B KpynHbIX. CBS3aHO 3TO C TeM, YTO AdBJIEHHE
rasa B Iy3bIpbKe 33aBHCHT OT KPHBM3HBI €0 CTEHOK. Y Io0-
cTBa pand OydgeM paccMaTpuUBaTh CHCTEMY, COCTOSILYIO
TOJBKO U3 JBYX my3bippbkoB. Ha Hamem pucynke u3zobpa-
JKEHbl 1Ba Iy3bIpbKa, HaXONSIIKECS B MEXaHHMYECKOM paBHO-
Becud. Pa3HOCTp naBiieHHM#l MexIy HHUMH KOMIEHCHpYeTCs
KPUBHU3HOH CTEHOK My3bIpbKOB. Ileperopoaka Mexmay 3THMH
IBYMSs! ITy3bIpbKaMH JOJKHA ObITh BBINYKJIOH IO OTHOLLEHHUIO
K MEHbLIEMY, TaK Kak JaBjieHHe B HeM Oouiblile, YeM B KpyIl-
HOM Hy3bIpbke. MexaHu4yeckoe paBHOBeCHe ObUIO ObI cTa-
OMIbHBIM, eciii Obl meperopoaxa ObLla COBEpIIEHHO HENpPO-
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Bosbuioli pacTeT 3a CyeT Majoro.

HunaeMmoil s rasa B Iy3bslppkax. Ho 3To ycioBue
HeZOCTWXHMO, raz aupdynaupyeT uepe3 CTeHKy U3 obiacta
BBICOKOTO JlaBjleHUS B 00J1acTb HU3KOrO HaBJIEHHS, T.€. M3
My3bIPbKOB MaJlbIX pa3MepoB B 0OoJjiee KpyHNHble Hy3BIPH.
B pesynbrate Majble Hy3bIpbKd yYMEHBIUAIOTCS U B KOHIE
KOIIIOB HCYe3ar0T, a OOJIbIIHE pacTyT, YTO, €CTECTBEHHO,
CHIXKACT UX YCTOHYHUBOCTb B IIEHE.

Yem Oosiblue pasinuyue B pa3sMepax IMy3bIPbKOB TEHHI,
TeM cuwibHee mnposuiseTcs audgysus, TeM Hmwke CTabWIb-
HOCTb NEHHOH CTPYKTYpBL

OTHOCUTENBHO CKOpocTH Au(dy3uu rasa 4epe3 CTCHKY
MOJXHO CKa3aTh, YTO 3Ta BEJINYMHA CBS3aHA C PA3HOCTbIO Ha-
BJIeHUI BHYTpM My3bIPbKOB; OHA 3aBHUCHT TakKe OT IPHCYT-
CTBHS B NleHe [100aBOK (3aryctuteneil, 3JeKTPOJIUTOB) H Jaxe
OT CTPYKTypbl Monexys ITAB-mnenooOpa3oBaTesneii, Tak Kak
HMEHHO OHM CO3[AIOT C IBYX CTOPOH Iy3bIpbka mucdy-
3UOHHBINA Gapbep. B cooTBETCTBMM C 3aKOHOM pacTBOPHUMO-
cTd ra3oB (3akoH ['eHpH) KOHUEHTpAlHs rasa B IUIEHKE Y IO-
BEPXHOCTH MaJIOro My3bIpbKa Bhllle, YeM y Oombiuoro. [Ton
neficTBHEM pa3HOCTU KOHUEHTpanuil ras nuddyHaupyeT de-
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pe3 miedku. KonuM4ecTBO rasa, NepeMellarolerocs 4epes
IJIEHKY, NPSMO MPOMOPLUOHAILHO K03bduuueHTy Auddysuu
raza ¥ obparHo MPONMOPLUMOHANBLHO TouivHe IUIeHKH. Cko-
POCThb TIepeHOCca ras3a B LEJIOM ONpEneIsieTCss CaMOil Me UIeH-
HOH u3 3Tux craguil. [lOBEpXHOCTHO-aKTHBHbIE BeILECTBA
TOPMO3ST IPOLECCH PACTBOPEHUS M BBIJEJCHUS ra3os, Ha-
ubosiee MeuteHHOM cTanuedt OyneT nuddysus, Tak 4TO KOJU-
YECTBO NEPEHOCHMMOTO ra3a IOYTU He 3aBUCHT OT TOJIIIHUHBI
TUIEHKH.

Ecin puddysvonHblii mepeHoC rasa oOka3blBaeT CyLle-
CTBEHHOE BJIMSIHHE JIMIG Ha «CTapeHHe» O4YeHb YCTOM4MBOIA
MEHBI, TO pa3phlB IUICHOK ¥ OOBEOUHEHHE My3BIPLKOB (Koda-
Aecyenyus) ONUHAKOBO BaXHBI 15 Jito6oii nensl. Koanecuen-
IS My3bIpbKOB NMPOUCXOJUT B pe3yJibTaTe YTOHYEHHUS IUIe-
HOK [0 ONpeAeSICHHOW «KPUTHYECKON» TOJILMHBI H MHOCIe-
IOYIOLIEro MECTHOro (JIOKaJIbHOrO) NMpOpbIBa IUICHKU.

PaspeB mwienku, no b. B. [lepsaruny, BirouaeT TpH CTa-
UM TIOCTETNIEHHOE yTOHYEHUE Bcell IUIEHKH; ckaukooOpasHoe
MOSIBJICHHE OT[EJIbHBIX YYACTKOB MEHBIIEH TOJIIMHBI, 4eM
TOJILIUHA BCell IUIeHKH; 0Opa3oBaHUME HA ITUX Yy4acTKax OT-
BepCTHUil, pacIIHPSIIOUIMXCS € OONBIIOH CKOPOCTBIO.

IIpu nocreneHHOM yTOHYEHUH IUICHOK B pe3yJIbTaTe UCTe-
YeHUs U3 HUX JKUOKOCTU IMOJIyYarOTCS TOHKOCTEHHBIE IEHBI,
objajarolye OmnpeaesIieHHONW YCTOWYMBOCTHIO (3TO CBSI3aHO
C B3aUMHBIM YDaBHOBEIIMBaHNEM CIJI BCACHIBAHHS B KaHaJIbI
Ilnato, cwil MPUTSDKEHUS U JEKTPOCTATHYECKUX CHJI OTTall-
KUBaHUSl B JBOMHOM 3JIEKTPUYECKOM CJIO€ HCTOHYCHHOH
wieHku). I[Ipy HapylieHUH 3TOrO paBHOBECHs B IUICHKE BO3-
HHUKAalOT O4YeHb TOHKHE YYacTKH C TOHWKEHHON HPOYHOCTBIO
U IUleHKa paspyiraetcs. Ilpu paspbiBe IUICHKM B €€ IEHT-
PaJILHON 4acTH BHauajie MOSBJISETCS HeOOJIbUIOE OTBEPCTHE.
Boonb ero koHTypa IUIEHKa 3aKpyrjseTcs, U obpasyeTcsa BO-
nsaHo# Banuk. JlamnacoBa cuna, B COOTBETCTBUHM C 32KOHOM,
HocsiiuuM ero uMms (ITkep Cumon Jlaminac-—3HaMeHUTHIH
(dpaHIy3cKuil acTpOHOM, MaTeMaTHK ¥ (PU3HK; KMUJI BO BTO-
poit nosnosune XVIII-nepsoit wetBepti XIX Beka), 3acta-
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Ipeanonaracmas cxema rubenH my3sipbka.

BJISIET BOOHBIH PAacTBOp IUIEHKH [BUTaTbCd MO pajguycy oOT
neHTpa otBeperus. [Ipu ABWKeHWH Bajlka ero Macca Bo3pa-
CTacT M B KOHEYHOM CYeTe BCE TeJIO IUIEHKH ITy3bIPsl CBEPHET-
cs B ogHy kammo. ITogcyuTano, 4To BO3AYIUHBIN My3bIph pa-
auycoM 1 cMm ¢ ToammHOi mienkd 1073 cM paspyumTes
U NpPEBPATUTCS B KaIUIIO C MOMEHTa HapyLUEHHs ero LeJoCT-
HOCTHU Bcero 3a 5-10-3 ¢, T.e. co ckopoCThIO, OIM3KON K CKO-
poctu B3phiBa. [Ipy 3TOM BMecTO OOHOH KpymHOW Karuid
(xax 3T0 cremyeT u3 mpencramienuit Jlamnaca) obpasyetcs
MHOXECTBO Kanejb-OCKOJIKOB. AKyCTH4ecKass ¥ THIpPOJHHA-
MHMYECKAS] BOJIHBI, KAaIUIH-OCKOJIKH U JPYTde sBJICHHS, BO3HH-
Kaloliye TpH paspyleHHM eJUHMYIOro Iy3slpbKka, Hapy-
IIal0T YCTOMYMBOCTD HAXOMSIUIMXCA PSAOM  Iy3BIPHKOB
H CHOCOOCTBYIOT MX OBICTPOMY pa3pylIeHHIO.

Hemmnozo mamestamuxu. Bpemsi BbITeKaHUS KUAKOCTH M3
IUIEHKH B [IEHE MOXXHO PacCYMTaTh. DTO MO3BOJHUT NMPOTHO3M-
poBaTh CTOMKOCTD NeHbl. [Ipu pacueTax NpUHHUMAIOT ompene-
JICHHBIE JOIYILEHHMS: CTEHKY Iy3bIpbKa IEHbl PACCMATPHBAIOT
KaK KalULISp C MOCTOSHHBIM COOTHOIIICHUEM [JIMHBI M cede-
HHsA, a JaBJICHUE CTOJ0A XUOKOCTH CYHATAIOT MOCTOSHHLIM.
Torpga mns meH ¢ Majloll KPaTHOCTBIO U BS3KOCTBIO BpeMs
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BBITEKaHUS T MOXET OBITb ONpEAESeHO U3 YpPaBHEHUS

_ 2V
n(2 —kv)

roe V—-o06beM KUAKOCTU, a N U k—IOCTOSHHBIE, MMEIOIIUEe
HpocTol (pU3MYECKUil CMBICI U JIETKO PacCYMTHIBAEMbIE T€O-
PETHYECKH.

VYpaBHEHHE OKa3ajloch CIPaBEeUIMBLIM IS [EH, INOJIy-
4aeMBIX B Da3jIMYHBIX YCJIOBUSX (BCTpSXMBaHHE pacTBOpa,
NpOJyBaHHE BO3LyXa 4Yepe3 MOPHCTHIH (IIbTP, HHTEHCUBHOC
nepeMellnBaHHe M T.[.), @ TakKe IS IIeH, COAEpKallyX
CcTabWIN3aTophl.

PaccuuraTh BpeMs BHITEKaHHUS XKHUIKOCTH M3 IJICHKH MOX-
HO [OCTAaTOYHO TOYHO, & BOT NPOTHO3MPOBATH CTOHKOCTB
IIEHBl Ha OCHOBE 3THX PacueTOB yAacTcs TOJBKO NpHOIN3HU-
TesapHO. [leso B TOM, 4TO 0Opa3oBaHHE OTAEJBHBIX YEPHBIX
MSTEH N0 Mepe HCTEeUYeHUs KUIKOCTU U3 IUIEHOK ellie He O3Ha-
yaeT ee rubesnn. HexoTopsie YepHbIe IIEHKH CHOCOOHBI Cylie-
CTBOBaTh HECKOJbKO cyTOK. IIpaBma, 3TO OTHOCHUTCH K Ile-
HaM, H3rOTOBJIEHHBIM H3 pacTBOPOB IeHOOOpa3oBaTesiei
¢ nobaBKaMH 3J1eKTPOJIMTOB U BEILECTB-3arycTuteliei (arap-
arap, KapOOKCHMeTIUILEeLI0103a). TOHKUMU HcCleloBaHus-
MH, NPOBEJCHHBIMHM B IOCJIE/HUE TOJibl, YCTaHOBJIEHO, YTO
I0OaBKH JIEKTPOJIHTOB HECKOJILKO MEHSIOT TOJIIMHY IUICHKH
U ee TEPMOJMHAMMNYECKUE XapaKTePHCTHUKH.

T'oBopst o ruGenu mneHbl, HEOOXOAUMO MOSCHHTH, HYTO
YTOHYEHHE IUIEHOK BO3MOXHO HE TOJILKO B PEe3yjibTaTe BHITE-
KaHHUg XKMOKOCTH, HO U NPU ee HcnapeHud. bosbiuas mwio-
11aJlb TOBEPXHOCTH IIeHbI 3TOMY CIOCOOCTBYET, & 3aMKHY-
TOCTb Ta30BBIX IMy3BIPKOB TOPMO3MT 3TOT MpOLECC.
U Bce-Taku MCapeHue UJET, NeHa BBICHIXaCT M pa3pyllaeTcs.

U euie onHO oTcTymieHHe B 00JACTh XHUTEHCKHUX HCTO-
pHif, CBA3aHHBIX C NEHOI.

«Ybeearowee» moaoko, «bvicmponozuily Kode u caadKui
6en0x. MOXHO C MOJHOM yBEPEHHOCTHIO CKA3aTh, YTO KaXJO-
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ﬂonnunnaa KapTHH2 «B3pbiBa».

My M3 Hac HE DPa3 Npuxoiu-
JIOCh B3[paruBaTh OT BHeE3am-
Horo Bosrjuaca: «MoJoko ybe-
xano!». Eciu ObITb TOYHBIM,
TO ybexayo He caMO MOJIOKO,
a nena. Conepxaiiuecs B MO-
JIOKe  BelecTBa, OCODOEHHO
6esiku,— xopoure nesoodpaso-
Baresit. OHH-TO M CO3JalOT
IANKy Hal KUOSIEM MOJIO-
KOM.

BypHoe Bckunarme («ybe-
raHme») MoJioka, xode, 6yno-
Ha ¥ HEKOTOPBIX APYTHX NpH-
BBIYHBIX ISl Hac >XUAKOCTEH
npoucxoguT onuHakoBo. Ilo
Mepe HarpeBaHUs Hajg O KHI-
KOCTbIO pacTeT IlanKa MEeHbI
U3 MeJIKUX IMy3bIpbkoB. OHa
MEIJICHHO YBEJIMYMBAETCs B
obbeMe, U B MOMEHT 3aKH-
HaHusl OBICTPO MOAHMMAETCH
BBepx. CexyHna npomese-
HUsi—H 3Ta OBICTPO HaIBU-
raromiascsl JlaBuHa MepeBaIUT
yepe3 Kpas KacTPHOJIM WIH KO-
¢esapku. ITocne cBepmBIEii-
c  «Tparequu» TeHa  II0-
SBJIICTCSI CHOBAa, HO YXe He
CTOJIb OOWJIbHAS U (OKUBYHAS.
HoBble 1nopuuu  IMy3BIPBKOB
OBICTPO YBEJIUYHBAIOTCS B 00T~
eMe u Jonatorca. OobicHaeTCs
3TO TeM, YTO MEepPBbIC NOPLUU

‘TIeHbI 00pa3yroTcs 3a CYET BO3-



IlyXa, pPacTBOPEHHOTO B JKMAKOCTAX, a IOCJEe TOro, Kak
manka «yGexuT», My3bIpbKH HAMOJHSIOTCS TOJBKO BOIS-
HBIMH napamu. EnBa MOAHSBILKCH HAaj MOBEPXHOCTBIO KHUJ-
KOCTH, OHH OBICTPO OXJIaXHAIOTCs M paspyuarorcs. Kerary,
yberaromas ianka feHbl YHOCHT apOMaTHuYeCKHe BelecTBa,
HO3TOMY JI0JITO KMIIEBIiee MOJIOKO MJIM Kode MHOro TeparoT
HE TOJILKO BO BKYCOBBIX KauecTBaX, a M B IIOJIG3HOCTH.
C nepBoii nmopuueit neHbi «yGeraroT» MHOTHE lieHHble OeJKH,
COJIM ¥ YIJIEBOOBI M3 MOJIOKA, KObeuH ¥ TOHKOIUCIEPCHbIE
yacTunpl 13 xode. Co cOexasliel MmeHOH TepsIOTCS aKTHB-
Hble IeHo00pa3oBaTey U CTabUIM3aTOPhI, CHOCOGHOCTH 3THUX
XKUOKOCTe 00pa3oBbIBaThL IEHY yracaeT, a IoJiyiaemMas
IpH TOBTOPHOM KWIISYEHHH IcHAa OBICTPO pa3pyliaercs.

Onmun u3 Jgyymux neHooOpasoBartesed cpexu OeskoB—
SWYHBIM, €My NpPaKTUYeCKM HET DPABHBIX MPH H3TOTOBJICHUH
TOPTOB, KPEMOB, MNWPOXKHBIX, MACTUJIbI, MYCCOB M JPYIHX
BKYCHBIX «meH». CJeoBaTeIbHO, B IOJOXEHUH «C TMEHOH
y pTa» MOXeT OKa3aThbCs Ji00O0# M3 Hac He TOJBKO B Icpe-
HOCHOM CMBICJIC ITOr0 clioBa (Hampumep, npu OypHOH au-
CKYCCHH «SPOCTHO J0Ka3blBaTh C NEHOH y pTa»), HO U Oyk-
BAJILHO —C KYCKOM KpacuBoro TopTa. ITomyTHO 3aMeTHM, 4TO
ObIBAIOT BCIEHEHHBIE (MOPHUCTHIE) copTa wiokosajga. Haxo-
Hell, HECKOJILKO pa3 B J€Hb Mbl M3MeJbuacM 3ybamu JnocTa-
TOYHO MSTKYIO NEHY—X7ae0.

KAK INPOAJINTH
KN3Hb INEHDBI?

YuraTesb MPEKpaCHO 3HAeT U3 COOCTBEHHOrO ONBITA, YTO
NeHbI He BCerAa OBIBAIOT BLICOKOYCTOWYHUBBIMHU, YTO OHH CHO-
cOOHBI OBICTPO CaMOIPOU3BOJILHO paspyiaThes. Ho Bo MHO-
THX CIy4asXx HeOOXOIMMBI MEeHbI, COCOOHBIE B TEYEHHE MHO-
THX 4acoB COXPaHSATb CBOH oOBbeM.

OTBeT Ha BONPOC O TOM, Kax clejiaTb HeHy Oosiee mpod-
HOIA, JIOTUYHO HCKaThb B TEOPHUH ycToWumBOCTH meH. OpHako,
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KaK CHpaBeUIMBO YTBEPXKJAeT M3BECTHbIH (PU3MKOXMMUK
A. Illenynxo, 4O HACTOSILErO BpeMeHM HE Pa3paboTaHO MOJ-
HOM, 3KCIEPUMEHTAILHO [NOKa3aHHOW TEOPUH YCTOMYMBOCTH
neH. Tak, b.B. JlepsArun cuuraer, 4TO «OCHOBHAs NpHYHMHA
YCTOMYMBOCTH IIEH HE CBA3aHa C 3aMeUICHMEM YTOHYEHHS
WIM PacTsDKEHUS UX IWIeHOKk». OH ycMaTpHBaeT ee B 3JIeKTPO-
CTaTHYeCKOM PpAaCKIMHHUBAIOIIEM [aBJCHHH, BO3HUKAIOLIEM
B IUleHKaX. Ilo MHEHMIO IpPyrux CrneundajsucToB, YCTONYH-
BOCTh II€H 3aBUCHT TJIaBHBIM 00pa3oM OT CTPYKTypHO-MeXa-
HUYECKUX CBOMCTB JKMIKOCTH, cTeneHu runpatauuun ITAB
U WHTEHCUBHOCTH HCHapeHUs >KUAKOCTH C NMOBEPXHOCTH ILie-
Hok. Enunoro MHuenus, xak BunuM, noka HeT. K sToMy Hamo
100aBUTh, YTO BBIBOJBI M3 PE3yJbTATOB HCCIECNOBAaHUS €IHU-
HUYHBIX, M30JIMPOBAaHHBIX IUICHOK HENPHUMEHHUMBI K IeHaM,
KOTOPbIE HEJIb3s MPEICTABUTh IPOCTO KaK CyMMY OTHEIbHbIX
KUOKUX Tieperoponok. OfHAaKO M3JIOKEHHE BCEX TEOpHi
yCTOMYUBOCTH TeH yBejo Obl Hac OT HOMyJSPHOW KHUTH
B CTOpOHY MOHOTrpaduu.

B crnemuanbHOW JuMTepaType NO TEOpPUHM YCTOWYHUBOCTH
NEH €CTh MHOTO NPUMEPOB NPOAJIEHUS «OKU3HU» TeHbl. [Ipu-
BOJATCA OaHHblE O TOM, 4TO CamoOHUH U Oeynok obpasyroT
JKECTKME M CTOWKME IEHBI M 4TO BOOOILE NeHoOOpa3oBaTesu
pacTUTELHOTO M XXHBOTHOI'O NPOUCXOXKIECHUS, HMEIOIIHE
CTPYKTYypy KOJUIOHUAOB, HAOT [OJITOXKHUBYIIME IICHBI.

Haunbosiee npocToil ¥ AeHCTBEHHBINH, @ MOTOMY M CaMBbIil
pacrnpoCTpaHEHHbIH Crnoco® MOBBICHTB JKH3HECHOCOOHOCTH
TIeH — crmabuauzayus nen cheyuaibhbimu dobaskamu. ITOT Me-
TOA mpejnycMaTpuBaeT nodasiienne B pactBopsl ITAB xump-
YECKMX BELUECTB — cmabuauzamopos.VIXx nefictBe OCHOBaHO
Ha yBEJIMYEHUN BSA3KOCTH PacTBOPOB H 3aMEIUICHMH 3a CUeT
3TOr0 HCTEYeHHs J>XKHUAKOCTH U3 neH. VHorpma mnpoucxomut
BHEJIpEHHE MOJIEKYJI CTabWIN3aTopa B «4acTOKOJ» MOJIEKYJI
neHooOpa3oBaTesis B IUIGHKaX II€Hbl M CBS3bIBAHHE HX
B NPOYHBIC U YCTOWYMBbIE OObeAUHEHUS. Y IIPOYHUTETH INEHbI
MOTYT OBITh PaCTBOPMMBIMHU M HEPACTBOPHMBIMH, OpraHMYe-
CKMMHM U MUHepalbHBIMHU (JIEKTPOJIUTHI).
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Bce crabuimzaTophl 1O MPHHIMITY YIPOUHSIOIIETO Oei-
CTBMSl Ha IeHbl MOJAPA3ICISIOT Ha NATh TPYIIL

K nepBoit rpynme OTHOCATCS BEILECTBA, MOBBIILIAIOLINE
BA3KOCTh €aMmoOro MeHOOOpa3yIILero pacTBOpa, HUX Hasbl-
BAIOT 3aryCTUTEJISIMH; Takie BEleCTBa CliefyeT KOOaBiIsATh
K PacTBOpy neHoo6pa3oBatesis B OOJIBIIMX KOHLEHTPALUAX.
OTO TIJHUEPUH, STWIEHTIHKOJIb, METWILE/Lr003a. [lpo-
H3BOJAHBIE LIEJIIIOJI03b] YXKe [IPU OJIHO-BYXMPOLEHTHON [03H-
POBKE YBEJIMYHMBAIOT BS3KOCTh pPAacTBOpa M YCTOMYMBOCTH
MEHBl B JIECATKH pa3, a BOT IIMUEpPHH 3()GeKTUBEH TOJIBLKO
npy KOHUeHTpauuu 15-20%.

Bropyto rpynmy cOCTaBiSIOT BEIUECTBA, BbI3LIBAIOLIME
obpazoBaHHe B IUICHKaX KOJUJIOUAOB; B pe3yjibTaTe 00e3BO-
XHMBaHME IUICHOK OYeHb CWILHO 3aMemisercs. Kosutonaxbie
CTabmwInu3aTops! SBJISIOTCS Goslee 3G(EKTHBHBIMH 3aryCTHTE-
JISMH, 4eM BelleCTBA INepBOil rpymmel. Bo BTOpyto rpymimy
n06aBOK BXOAAT KeJIaTHH, KJeH, KpaxMmai, arap-arap. OJTH
Bemectsa B kosmuectBe 0,2-0,3% ot Maccel ITAB yBenuuu-
BalOT BA3KOCTh )XKUOKOCTH B TieHKax Oojiee yeM B 100 pas,
a YCTOHYMBOCTbL IleH BO3pacTaeT NMpu 3TOM B 2-8 pa3.

BerectBa, nonuMepusyolyecst B 00beMe NeHbl, OTHOCAT
K TpeTbell rpynne crabunusatopos. [lomuMepusanus CyIbLHO
yBEJIMYUBAET MPOYHOCTh IUICHOK; BO3MOXEH Naxe WX mepe-
X0 B TBEpHOE COCTOsiHUE. DTO Haubosiee 3hdekTHBHBIE CTa-
OWIN3aTOpBI; B OJHHMX Clly4asX 3TO NOJMMEpHbIE KOMIO3H-
UM — CUHTETUYECKHE CMOJIBI, Hampumep KkapbaMupHble,
B JIPYTHX —JIaTeKChl U T.IL

BemectBa yeTBepTO# Ipynnbl 00pa3yloT ¢ neHoobpazoBa-
TEeJIEM HEpacTBOPMMbIE B BOJie BBHICOKOJHCIIEPCHBIE OCaJKH.
Takue ocaaxu OPOHMPYIOT IUICHKH U IMPEHSITCTBYIOT MX pas-
pyueHuo. OTo Haubosiee JelieBhble ¥ LIHPOKO PACIpPOCTpPa-
HeHHble cTabwin3atopel. K HHUM OTHOCATCS COJIM TSDKEJIBIX
METAJIJIOB: Xejle3a, Meny, Oapus, pexe alloMUHUSA. B meHbl
BBOASITCS O4YeHb HeOoJbie JOOaBKU 3TUX BEIIECTB.

lo6aBKy, y4acTByIOIMe B HNOCTPOCHUH aJCOPOLMOHHBIX
CIOEB Ha TpaHUle pasfelia >XUAKOCTb—Ta3, OObeIHUHEHBI
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B naTyto rpynmy. ['J1aBHble NpeacraBUTeNN — BBICIIME KUPHBIE
cruptel. IIpu BBeneHun Beero 0,059 cnupra B pacTBOPHI Iie-
HooOpa3oBaTesiell CWJIBHO CHIDKAeTCs MOBEPXHOCTHOE HaTs-
JKEHHEe CMECH U 3a CYET 3TOTO YCTOWYMBOCTb NEH MOBBLIILAET-
csi. TIpIMEHSIOT B OCHOBHOM TETpaJEUMIOBBIN CIMPT.

B 3aBucuMOCTH OT TpeOOBaHMH K CTOWKOCTH NEHBI U TeX-
HOJIOTUYECKUX YCJIOBUH NpOU3BOJCTBA Ha MNPAKTUKE BHIOU-
paloT Ty WIM HHYIO Ipynny crabuwinsatopos. Hanpumep, Ha
KOHIUTEPCKUX (abpukax [UIsi U3rOTOBJICHHUS MaCTHIIH,
XaJBbl, KOH(ET HYXHBI BBICOKOCTOMKHE NEHBI, a HOOaBKH
B TEHBI OJDKHBI ObITh CHENOOHBIMU U HE JOJDKHBI yXyIIIaTh
BKyC M3fejuil. OTUM TpeOOBaHUSAM YHOBJIECTBODSIOT CTabU-
JIN3aTOPbl BTOPOH IPyNIbL. A BOT IpU MPOU3BOACTBE TEILIO-
U30JIALMOHHBIX M aKyCTHYECKUX MAaTepHaJIOB CTPEMSTCS MO-
JIyYUTh TIpOYHBIE (TBepible) TeHBl, B 3TOM ciydae 3ddex-
TUBHBI CTaOWIN3aTOpPbl TPEThEH TPYHIbL.

Ectp eme omuH cnoco® HOBBILIEHUS CTaOWILHOCTU IiEH,
NPUMEHSIEMBIH peXe,—3TO OPOoHUPOBaHUe 2A306blX NY3bIPLKOG.
B mneHnl BBOOST TOHKOM3MEJbYEHHbIE TBEpAble BEIECTBA
(Tanbk, acbect, KBapl, caxy), KOTOpble, IPU PaBHOMEPHOM
pacnpefie/ieHUd Ha MOBEPXHOCTH Iy3BIPHKOB, YHPOUYHSIOT
IUIGHKH ¥ NIPOJIEBAIOT XKU3Hb HeHbL. Takue NeHbl Ha3hIBAIOT
MUHEPAAUI08 AHHBIMU.

OO0pa3oBanue yCTONYMBOW MHHEPAJIN30BAHHON NEHBI PO-
HCXOJUT 3a CYET NPWIMIIAHUS TBEPAbIX MUHEPATbHBIX 4aCTHI]
K My3blppkaM TieHBl (OHO OOYCJIOBJICHO TMOHIKEHHOU
CMa4UBaeMOCThIO — THAPOGOOHOCTHIO — TBEPAbIX ~ MHUHEPaJIb-
HbIX 3epeH). He kaxxnbiil aneMeHTapHBIl akT BCTPEYd MU-
HepaJbHOM 4YaCTHIbI C BO3AYLIHBIM MYy3bIPHKOM B IpPOIEC-
Ce MepeMEILNBaHNs NIEHbI CONMPOBOXAETCsl NPIIMNAHUEM Ya-
crunpl. CrienpanbHass KHHOCheMKa IOKas3alla, YTO MpMWIUIa-
HME TBEpJOH 4aCTHLB!I UMEET MECTO JIMUIb INOCE HECKOJIbKHX
COIIPUKOCHOBEHUH C IMy3bIpbKOM. MuHepalu30BaHHBIE My3bl-
PbKM TOCTENEHHO COJIIKAIOTC M 00pasyloT CIUIOLIHYIO
SYEHCTO-MHHEPAIN30BAHHYIO TIeHy, B KOTOPOH KaXias BO3-
OymHag syefika OpoHMpoBaHa OOJBINMM YHCJIOM TBEPIBIX
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yacTuil. Takue NeHB Ha3bIBAIOT aepezamubimu. OHU TOIY-
4aloTCH, HanpuMep, npd QuroTanuu yris; cogepxaHue TBep-
IOrO BellecTBa B HUX focturaet 509, ot maccel neHsl. VIH-
TCHCUBHOCTb MPWIMIAHUS TBEPHbIX YacTHI K My3bIphbKam
HeHbl 00yc/ioB/ieHa CHIAaMH B3aMMOJEHCTBUS MEXY IOBEPX-
HOCTbEO TBepao# (a3bl U NOJApHBIMU rpynnamMu [1AB.

Bousblioe BiinsHUE Ha OpPOHMPOBAHHE OKa3bIBaET pasMep
TBEPJbIX YACTHII, 2 TAKXKE COOTHOILEHHE pa3MepoB 3epHa U ra-
30BOTO My3bIpbKa. B myOuKkanyuax nocaeIHux JeT, NOCBSILIEH-
HbIX YCTOMYHBOCTH MEHHBIX CHCTEM, KATErOPUYECKU YTBEPXK-
JIaeTCsl, YTO «TOHKHE MOPOILKH TBEPABIX BELIECTB AAIOT IPOY-
Hbi€ [IJIEHKH [IEHLI» M YTO «KPYIIHbIC ¥ MEJIKHE TBEepIble YacTH-
Hbl [P COBMECTHOM IPHCYTCTBMM YMEHBIIAIOT MPOYHOCTH
HEHY.

CreneHb MpyHepalu3alMu IEHbl 3aBUCUT HE TONBKO OT
pa3MepoB, HO M OT YHCJIa YACTHL, COCTOSHHS MX MOBEPXHO-
CTH, OT CMauWBaeMOCTH XUJKOH (a3oif, ciocoba BBeIeHHS
YacTHLl B NIEHY ¥ MHoOroro apyroro. Takum obpa3om, omHo-
3HAYHO YKa3aTh ONTUMAJbHBI pa3Mep 4HacTul Ui pas-
JIMMHBIX TPAKTUYECKHX CJy4aeB MMHepaju3alUy MeHbl Npo-
CTO HEBO3MOXHO. B OHNHHX cCiiyyasX NOPOIIKM M MEJIKHE
BOJIOKHA pa3pyllaloT TeHbl, B APYIMX—Takue TpexdasHule
neHsl 00pa3yloT KecTKUil Kkapkac (arperaTHasi MeHa), CIo-
COOHBIN COXpaHSTh YCTOWYMBOCTH JUINTEbHOE Bpems. OmHO
MOXXHO CKa3aTb C yBEPEHHOCTbIO: MPENNOYTHTENBbHBIM JUIS
MKHEpaIN3aliy IeHb! SBIISeTCS OOJbIIOE pa3idyie B pasMe-
pax BO3AYIIHOTO My3bIpbKa U TBEPJOH HaCTHLLI U HEymnpyroe
HX COyIapeHue MpH BCTpeye, MOCKOJIbKY NpHINIaHue TeM 3¢-
(dexTuBHEE, YeM 3HAuUUTEJIbHEE NOTEPSl KMHETHYECKOH 3HEp-
THH.

MexauusM crabunu3auny Tpex¢dasHelx neH (ras—xuj-
KOCTD — TBEP/IbIE YaCTHUIIbl) OOBACHAIOT B IIEPBYIO OuYepelb Cy-
XEeHHeM KaHasioB Ilmato. B pe3ynbTaTe yMEHbIIEHHS «CBO-
GomHOro AMaMeTpa» KaHaja CKOPOCTb HCTEYEHHsi PacTBOpa
3aMejUlsieTCs; NPOOKK M3 3epeH, He MPWIMMIIMUX K ITy3bIpb-
KaM, [ONOJIHUTCJIHO 3aKyNOPUBAIOT 3TH KAHAJIBL
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Teopernueckue OCHOBbI cTaOMIM3aLMU NCH M NPAKTHYC-
CKHe ITyTH €€ JOCTHXKEHMS COCTaBJISIIOT CJIOXKHBIA pasjen co-
BpeMeHHO! (u3uyueckoil xumun. ITOoCKONBKY NpU HBIHEIIHEM
YPOBHE 3HAHHMM €LIE HET JOCTATOYHBIX JAHHBIX JUIS CO3JaHUs
€AMHON TEOpHM YCTOMYMBOCTH IieH, Mbl OTPaHMYMINCh JIHIIb
U3I0KEHUEM CYLIECTBYIOILHUX B3[JISIOB M 3aKOHYHM pasjeln
cnoamu A. lllenynko: «..H3y4eHHe YCTOWYMBOCTH ILIEHOK
HEHBbL.. SBISETCH BaXHOH npobiiemMoit (U3MYECKOH XUMUHK
JMCTIEPCHBIX CHCTEMM.

ITY3bIPBKU- / ™\
TPYXEHUKH 4 §|Au'
AN
TEHA-
OBOTATUTEJIb

OpnHoMy M3 KpYMHEHIINX COBETCKHX CMELUATHCTOB B 00JacTu
oborameHus MNOJE3HbIX MCKOMAEMBIX MNpUHAMIEKUT ado-
pusM: «XOTUTE JIM, HE XOTHTE JIK—MbI BCE OOOTaTHUTEJIH».
C wmmenamu B. U. Knaccena, W. H. INnakcuna, B. A. I'tem-
Oomxoro cBsizaHb! (yHAAaMEHTalIbHbIE HCCIIEJOBaHusl B 0oOJia-
ctu droTanuu.

IIpuBeneHHOe WIYyTIMBOE [BYCTHILE MMeeT [IIyOOKHiH
CMBIC]L.

Vroae u pyay OTHENSIOT OT NMyCTOW NMOPOIBI, HEDTh —OT
BObI, MPUPOJHBINA ra3 U3 CKBAWKHUH—OT INBUIMHOK, KarejieK
BOIb! U CEPHUCTBIX COCIUHEHUH, MOJIOYHBIA JXUP—OT CBIBO-
POTKH, BOJIOKHO XJONKa—OT KOpoOouku u ceMsH... [laxe
CHHUMas CKOPJIYIy C Opexa, Mbl 3aHHUMaeMCsl oOoralleHUEeM.

OboramieHuio MOABEPral0T He TOJBKO OedHble pydbl
LBETHBIX METAJUIOB — CBHHIA, MEIH, MOJUOMEHa, LUHKA, HU-
KeJisl U APYTUX, HO M yroJib, hochopcoepxaiiye MUHEPATIbI
IUIS TIPOM3BOJCTBA yNOOpeHMH, KaJMiHbIe COJIH, >KeJe3Hble
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PYZAbl ¥ MHOTHE pyrue MoJie3Hble Hckonaemble. Llesnp omHa—
OTHEINTb UCKOMOE OT COMYTCTBYIOLIEro. B pesynntate Tako-
ro pasliefieHus eXeroJHO B MHpe co3gaercs Gosiee 35 mupn
TOHH Pa3jIMYHLIX OTXOHOB, U NPAKTHYECKHA IMOYTH BCE OHH—
npoAykTel oboramenus. IIponecc oboramieHnss ocHOBaH Ha
pa3iuuiK B KakuX-J11OO CBOWCTBaX MOJIE3HOM dacTu (Hampu-
Mep, PYAbl, Yrjis, HEMETAJIMYCCKAX MaTepuainoB) M COMyT-
CTBYIOILIEr0 MaTepuaia (B HalleM ciyyae — MyCTOH HOPO[IBI).
OT0 MOXeT ObITh pa3jiMude B pa3Mepax 3epeH, IUIOTHOCTH,
HBeTe U Osiecke, MAarHUTHBIX ¥ 3JIEKTPHUUYECKHX XapaKTepUCTH-
Kax, XUMHYECKHX CBOWCTBax, CMauMBaeMoCTH. BoT 3To mo-
cJicIHCE CBOWCTBO M JIGKUT B OCHOBe oOOOraiieHus mo-
JaBJISIOLIEro OONBIIMHCTBA MOJIE3HBIX HCKONaeMbIX. «Obora-
TUTEJIEM» B 3TOM Cilyyae «paboTacT» BO3IYIIHBIH Iy3BIpEK.
Ilena Ha ropHooboratutensHblx komOuHaTax (I'OK) urpaer
poJib pa3Bequuka, TPAHCIOPTHHKA U CKJIAACKOTO pabouero.
PaspenieHde, OCHOBaHHOE Ha pa3lIMYHON CMavyUBaEMOCTH
BOAHBIM pacTBOpoM ITAB OTHENBHBIX MHHEpAlOB pY/bl
U MYCTOMH NMOPO/bI, CHOCOOHOCTH HEKOTOPHIX MUHEDAJIOB IIpH-
JIHOATh K BO3AYIIHBIM Iy3bIPbKaM U MPOYHO HA HUX YACPKH-
BaTbCS, Ha3bIBaeTcsl ¢haomayuei.

Pyny, nonnexaiyro ¢iotafuoHHOMY oboralleHuto, Nof-
BEpraloT TOHKOMY H3MeJbueHuto. M3 pactBopa, comepxarie-
FO PAJ XMMHYECKUX BOJOPACTBOPUMBIX KOMIIOHEHTOB (BCIIEHH-
BaTesIu, COOUpaTey, WIN KOJUIEKTOPHI, NOJABUTEIH, PeryJis-
TOpBI COCTaBa Cpelbl U [Op.) M H3MEJIbYEHHOW pynbl, 3HEp-
TMYHBIM TepeMellBaHieM TOTOBST B3BecCh (cycnensuio). Ye-
pe3 3Ty B3BeChb MPOAYBAIOT BO3AYX, pa3ApoOJICHHBIN Ha MeJi-
kue my3wipbkd (0T 0,5 1o 2 mMm). K TakuM my3pIpbkam IpH-
JIMOAIOT TOJILKO 4YaCTHllbl, IUIOXO CMauuBaeMble BOJIOM
(runpo¢obubie). ITy3bIpbku BCIUIBIBAIOT BBEPX, yBJEKas 3a
coboit mpununuyto yactuny. Ha noBepxHOcTH 06pasyercs
IleHa, CcOoNepXKallas JXKejlaeMblii MUHepal WIH TpyHny Ta-
KOBbIX. IIpOHCXOOMT KOHLEHTPHPOBaHME IOJIE3HBIX DY,
a «XBOCTBbI», T.e. IycTas MOpOAa, KOTOpas B MeHy He MHoma-
JaeT, OCeNaloT Ha AHO (UIOTALMOHHOW MaIIUHBL
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Tak ycTpoeHa @.IOTAUHOHH2A MAILMHA.

Ho musepanos, obiapgaroumx «mnpuponHout duotupye-
MOCTBIO», T.€. HECMa4yUBaeMBIX BOJOW, HEMHOro: rpadwur,
caMOpOAHas cepa, TOPHbIH BOCK. BOJBLIIMHCTBO € MHUHEpa-
JIOB, U B TOM YHCJIE COACPXKAIUX MeOb, HUKEJIDb, CBHHEL,
LUMHK 1 JpYrue MeTalUlbl, XOpOLIO CMauMBaroTCsl BoxoH. s
YMeHbILICHUS CMaYHBa€MOCTH IPUXOAUTCS BBOANTH CIICHHAIL-
HbIe 6eujecmea-cobupamenu, UIH KOAAEKMOPbL. DTO MOKET
OBITH OJIEMHOBAs KICJIOTa, HaQTEHOBBIE KUCJIOTHI HJIM CIie-
HUaJbHO CHHTE3HPYyeMble COedHEeH st (KCAHTOreHaThl, JUTHO-
tocdater). OHH c1OCOOHBI M3OUPATEIBLHO aNCOPOUPOBATHCH
Ha noBepxHocTH MuHepaha. [Tpu ancopbinu Mosexyibl cobu-
paTens OpUEHTHPYIOTCA TaK, 4To ruapododuast yacTs ux obpa-
LIeHa B CTOPOHY Mjkoil ¢a3pl. Takas opueHTaums npeepa-
MA0T THAPOGWIBbHYIO YacTuly B THAPOoQOOHYO, U oHA
JIETKO M HaJE¥HO NPHUKIEUBaeTCa X My3bIpbKy. [J1aBHOE, UM
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GIHO U3 IJIaBHBIX CBOMCTB (MJIOTALIMOHHOMN IEHBI, 10 MHEHHIO
B.W. Knaccena, cocTOMT B CHOCOOHOCTH YIEpPXHUBaTb Ya-
CTHYKU MUHepasioB. KOJIMYECTBEHHO 3TOT N0Ka3aTelb OLEHH-
BaeTCsl 3HAYCHHUEM «IPIIHNAEMOCTH», JUISl ONpeAeSICHUs! KO-
TOPOTO CYILECTBYeT s METOJMK U npubopos. Bemectsa-
KOJUIEKTOPbl Hepeako o00JjlajaloT M CBOMCTBAMH  IICHO-
obpa3oBatesisi, HO OOBLIYHO BCIICHMBATEJIM BBOIST CIELMalIb-
Ho. Yamie Bcero 210 3¢QuUpHBIE Macia, HalpuMep COCHOBOE
(coCTONT U3 TEepNEHOBBIX CIUPTOB U TEPHEHOBLIX YIJIEBOJO-
POIIOB), KOTOPOMY e€llle¢ HeT XOpOLIEro 3aMeHHTeJs.

OddexTBHOCT, IOTAUXN U TPOH3BOAUTENBLHOCTH (u10-
TAUUOHHBIX MallIMH BO MHOT'OM 3aBHCSIT OT CTOHKOCTH IEHBL
BricokocTolikie meHbl IUIOXO MHEPeKayMBAIOTCS HAacOCaMH
U MEUIEHHO (WILTPYIOTCS ; U3BJEYeHUE KOHIEHTpaTa U3 HUX
3aTpynHeHo. MayloyCTOHYMBBEIE NMEHBI pa3pyliatoTcd (IeMu-
HEpANU3yIOTCH) eile B kaMmepe (GUIOTAaMOHHON MallUHBI,
U CTelleHb HW3BJICUYCHUS TMOJIE3HBIX MHUHepaJloB Mana. s
¢toTanMK HYXXHBI MEHbI, KOTOPble He pa3pylIaiuch Obl B Ka-
Mepe, HO OBICTpO NMeMUHEepaU30BaIUCh B xejdobax d¢uiora-
UMOHHBIX MalllH MpH OTIEJICHUN KOHIEHTpaTa.

®dnoTtanus B HPOMBIIUIEHHBIX MacliTabax HCHOJIb3yeTCs
y)Xe MHOTHE NeCATWIETHs, HO (UIOTAalMOHHBIE peareHTHl MoKa
noJ0UpaOT B OCHOBHOM OMNBITHBIM IyTeM. 3aMeTHM, 4TG 3¢-
(eXTUBHOCTb pa3[esieHUss MHHEpajoB He 3aBHCUT OT MX
IUIOTHOCTHU. TsbKesible MOTYT BCILIBIBATh, a OoJiee JIerkue, HO
XOpOLIO cMauuBaeMble, ocefaTh Ha nHo. Ha monHoTy U cko-
pocTs GuioTanuM BIMSIOT MHOTHE (aKTOpHI: TeMIepartypa,
HaJlMude TaK Ha3blBaeMbIX (UIOTALMOHHBIX SOOB (BEILECTB,
yXyAIIAIONHX NEHOOOPa30BaHKe), KOHUEHTPALMS IPUMECHBIX
PACTBOPHMBIX COeJMHEHHH M MHOroe ApYroe, BKIItOo4asi KOH-
CTPYKUUIO (UIOTAUHMOHHBIX MAaIIMH U KayeCTBO BOIBI B 30HE
pabotsl npennpusitus. Ha BbIXon (JIOTaMOHHOTO KOHIEH-
TpaTa BIMSET Aaxe noroga. B moxmiuBble OHH BOAa COmEp-
KUT OQUIblIIE B3BEICHHBIX M PaCTBOPEHHBIX BEILECTB, MOITO-
My (Quiotanus MeHee NeHCTBEHHa, 4€M B CYXYIO MOTOIY.
CospeMeHHast GJIOTANMOHHAS TEXHOJOTHS KCIOJIB3YET M J0-
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TIOJIHUTE/IbHBIE BO3JEHCTBUS Ha BOAY, KaKk Ha Cpeldy, B KO-
TOpPOH MOYT (HU3MKO-XMMHYECKHe IMpoIecchl oOpa3oBaHUs
MeHb! ¥ ee MUHepanu3auuu. Hanmpumep, npeaBapUTeIbHO BO-
Jly TOABEPraloT MarHUTHOH o6paboTtke. B Takoi omarHuyen-
HOH Bome pasgenieHue OyneT GoJiee MOJHBIM.

Iepsrie ¢uioTanMOHHBIE MallMHLI OBUTH 3alaTCHTOBAHBI
B CaMOM HadaJie Halllero Beka. Yke B 1904 rony B r. Mapuy-
nojne (HeiHe T. XKpaHoB) Obula mymena nepBas (UIOTALMOH-
Has MallllHa Ui oboraieHust rpadura.

CnoBo «gaomayusa» MPOUCXOOUT OT JaTHUHCKOro fluctuo,
4TO OYKBAJBLHO O3HAuYaeT «HOLIYCh O BOJHaM». DJIOTAIHMOH-
Has MalllMHa M NpeJHa3HauyeHa IS CO3[aHUS «BOJIHBI», KO-
TOpasi BLIHOCHT IOJIE3HYIO 4acTh py[nl «Ha Oeper».

Becbma 00pa3Ho TeXHOJIOTHs neHHOU (UIoTauuM omucaHa
B COJIUIHOM yueOHHKE 1O XMMH4YECKO! TexHoJoruu (mon pe-
nakuuedl akagemuka C.U. Bonndkosuua): mpencraBum cebe
TOJIY JI0Ael, B KOTOPOH €CTh HECKOJIbKO 4eJIOBEK B OYCHb
pKOH U kpacuBoi ogexae. Kak 3Tux Jitonei BbIAEIUTE, U3b-
ATb U3 TONNbI? MOXHO BBITYCKaTh BCEX uYepe3 Y3KHE BOPOTA.
Ho MOXHO € BO3AYIIHOTO IIapa ONYCTUTh HPOYHBIA KaHaTt,
K KOTOPOMY XeJaeMmoe JIMLIO OyIeT «IpUTSHYTO» 0COOBIM
crnocobom.

KoHeyHO, MOXHO BOCHOJIb30BaThCS U [PYTUM IpHMe-
pOM: BCIOMHHMM, kak «oboramana» (pa3geisuia) kpymy 3o-
JIyIIKAa WIM KaK BbUIABJIMBAIOT HAMOJIHEHHBIE BOJOPOOOM
pa3HOIBETHBIE IApPUKN TOJ BHICOKUMH CBOJAMU 3[aHWH, OT-
Ky[la UX 1OCTaThb OOBIYHBLIMH CHOCOOaMM BeCbMa TPYAHO. 3a-
TO oueHb 3(QdeKTUBEH HOBOJILHO MPOCTO# mpueM: OO0JIbINOH
HalOJIHEHHBIH BOJOPOJOM Iap, CMa3aHHBIH TOHKHM CJIOEM
MalIMHHOTO Macja, € IOMOIUBK TOHKOW HHUTKH MOABOIST
k «Oerneunam» non kpoiueit. Ilapuky NpovyHO MPWIMMAIOT
... onyckarotcst BHU3. UT0-TO Bpofe «duioTauuu Hao60poT».

Ponb «kaHaTta» WM «HUTKH» 0pU (UIOTAUUM BBLINOJHSET
(oTanyoHHbI peareHT. AncopOupysick Ha IIOBEPXHOCTH
MUHEPAJIOB, OH IPOYHO CBSA3bIBAET 4YaCTHYKHM MHUHepasia
C BO3OYIIHBIM ITy3bIPbKOM.
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Crapas HapojHasi MyIPOCTb TJIACHT: «CJIOXHO OTBICKATh
UTOJIKY B cTOre ceHa». 110 COBPEMEHHBIM IIpeACTaBJICHUAM,
3Ta 3a/Jaya He U3 CaMbIX CIIOKHBIX. MIrosiky u3 ceHa MOXXHO,
HaTnpUMeEp, U3BJleYb C NMOMOIUBIO MaruuTa. Texnosorus 3To-
ro MpHeMa IpocTa: Ha JIEHTY KOHBeHepa, CHaOXeHHOro
CHILHBIM 3JIEKTPOMAarHUTOM, MOHAIOT HENPEPHIBHO CEHO.
Urosika (2 rpamMmMa) cOCTaBIsSeT OT CTOTa ceHa (2 TOHHBI) HeE
TaK yX MaJo—Gosblile OgHOH AecaTutnicsqHoll (1074) nmomu
HpoLeHTa. 3aMeTHM, YTO B OOraThiX aJMasHBIX pydax comep-
JKaHHe ajMa3oB cocTaBiseT He Oojee 0,4 kapata B TOHHe.
Eciu noacuutath (mpuHUMasi BO BHEMaHue, yTo 1 xapart pa-
BeH 0,2 T), TO OKa3bIBACTCs, YTO aJMa30B B pPyle MeEHbIIE,
yeM xeJjie3a (urosika) B crore ceHa. CienoBaTesIbHO, M3BJIEYb
anMa3s U3 pyab! MOYTH BO CTO KPAT CIOXHEE, YeM HIOJIKY W3
crora ceHa. HekOTOpBIX METAJUIOB B UCXOOHBIX PyJdaXx HHOT-
Ja elle MEHbIIe, YeM ajiMa30B B KHUMOEpJIHTE —aIMa30HOC-
HoM pyme. K TOMy e H3BJeYeHHE aaMa3oB obJierdaercs
BCJIEACTBHE OCOOLIX CBOMCTB CaMUX ajMa30B: OHH HE CMayM-
BaIOTCSL BOLOM, HO cMauuBarOTCs HedTAHBIMU MaciaMu (Ha-
IpUMep, Ba3eJIMHOBbIM), OJIeCTSAT npH 00Jy4YeHUH PEHTICHOB-
CKMMH JlyuamH, UX oObeMHas Macca OOJibllie, YeM y APYTUX
COCTaBJISIOLUUX PYy[bl, TOITOMY MOXHO OTAEIUTH MX OT IO-
POl HE TOJIBKO QuroTanuei.

Hepenko pyan! NOJIMMETJUIMYHBI, T.€. IPEACTaBIAIOT CO-
60if cMechb OKCHJIOB, Cy/Ib(UIOB, CWIMKATOB Cpa3y HECKOJIb-
KX MeTaUIOB (Keje3a, Meld, OJIOBa, LMHKa u ap.). Obora-
[IEHHE TAKUX PyH OCYIUECTBJISETCS MHOTOKpaTHOil ¢uoTa-
[Hel WIH COYeTaHHEM HECKOJILKHUX MEeTOIOB.

Hcnosnb3yeMsle BO (uioTaluy CHHTETUYECKHE NOBEPXHOCT-
HO-aKTHBHBIE BEIECTBA M HEKOTOpble MPHUPOIHBIC >XUPHbIC
KHCJIOTBI YacTO BRLI3LIBAIOT HM30LITOYHOE MeHOOOpa3zoBaHMue,
4TO 3aTpyaHseT oboramienue. UtoOnl u3bexars 3TOro, BBO-
OAT  aHTHBCICHUBATENW  (NEHOPETYIATOPbI),  HampuMep
CJIOXHBIE 3QUPHI M yriieBOogOpoabl. PH3NKO-XUMHUUYECKHE OC-
HOBBI «pabOThD aHTHUBCIICHUBATEJIEH TOCTATOYHO MOJIHO pac-
mMpoBaHbl. AHTHBCIEHMBATEJH WIM NpPeJOTBPALIAIOT aj-
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copbuuio MOJIEKy] NeHooOpa3oBaTtesis Ha TPAHULE pas3felia
UJKOCTb —TI'a3, WK BBITECHSIOT (3aMelatoT) 3TH MOJIEKYJIbI
Ha HTOM rpaHULE. BbiTecHeHHE MOXET ObITh NMOJIHBIM HMJIM Ya-
ctuyHeiM. OOGpasyromuiics HOBBIA aJCOPOLMOHHBIN  CIIOH
c1abo ruApaTHpPOBaH, TaK KaK MOJIEKYJIBI aHTHBCIICHHUBATENIs
MAaJIONIOJIAPHEL. B pesynbTaTe TpexcioifHble IUIEHKH («C3IH-
IBMYKM») B TNEHE, pasfeNsiole BO3JAYUIHblE Iy3bIPbKH,
OKa3LBalOTCs C1abOCTPYKTypHUPOBAHHBIMY, M U3 IUIEHOK BBI-
TexaeT BoAa. [IJIEHKH yTOHYAIOTCS, My3bIPbKH KOANIECUUPYIOT
U TeHa pa3pylIaeTcsl.

BoraTeix pyn Ha 3eMie cTaHOBUTCS Bce MeHblue. Celuac
HAYMHAIOT MCIOJIb30BaTh PYyIbl, KOTOpble paHee MNpH pas3pa-
60TKe HOJILIIMX MECTOPOXKICHUH CYUTAIUCH CTONb OEIHBIMH,
4r0 HUM B OTBal. [lo3TOMy pOJIb MAJIEeHBKOTO IIEHHOTO
My3blpbka B OOECleuYeHNH NPOMBIIUICHHOCTH OJIHOLEHHBIM
CbIpbEM CTAHOBHUTCA BCE BECOMEE.

HIBEVIK U ErO
HEJEBHASL BOJA

Iepoit Nameka IBeiik pacckassiBasl 0 TakOM cHocode u3ro-
TOBJICHHS JKEJIE3UCTON BOIBI: B KOJIOZEL OpocaroTcs craphble
noaxoBel. OH yTBepXAall, YTO TaKk MOXHO MOJIY4HTh Lejieo-
Hyto Bony. B conunmuoit monorpadmu (I'. . Huxonanse) no
BOMPOCaM TEXHOJIOTHMH BOJbI CKa3aHO O4YeHb 4eTko: «Jlas
OoybIIMHCTBA nNOTpebuTeaed BOAa, coAepxKallas >Keye3o
B 3HAYMTEJIbHBIX KOJIMYECTBaX, HEIPUTOJHA /IS HCIOJIL30Ba-
Hus Oe3 crenpaibHON 00paboTku». K yuceny takux notpedu-
Teslell OTHOCATCS MOYTH BCE OTpaciu npomMuluuieHHoctu. He-
NMpUrojHa Takas BojJa 4 B ObITy. Bona, comepxaiuas xesneso,
HMeeT HeMpUSATHBINA BKYC, B Helf oOpa3yeTcsi 0cafoK, HCIOJb-
30BaHHE TaKOM BOJBI OMACHO IS OXJIAJUTEJbHBIX CHCTEM
U MapoBBLIX KOTJIOB.

IMoTpeGHOCTL B MpEecHO! BOJAE B pa3BUTHIX CTpaHax He-
HpepbLIBHO BO3PaCTaeT, MOITOMY B KayeCTBE UCTOYHHUKOB BO-
JOcHAOXeHMS BCE 4allle UCHOJIBb3YIOT NOJ3EMHBIE BOJBI, KO-
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TOpbIE OYeHb YacTO COIAEpXKAT COCAMHEHUA  IKeJiesa.
B nepsyio ouepenr 3TO OTHOCHTCS K pailoHaM 3ajieraHus
OypbIX yrieii, BpiOpoca IIAXTHBIX BOJ, a Takke Kk OoJo-
TUCTBIM MECTHOCTSM. B BOJe MON3eMHBIX MCTOYHUKOB XKeJie-
30 COEPXHUTCSA B BUAC NBYXBAJEHTHBIX HOHOB. YIaJeHUE CO-
eOMHEHU#! >Keje3a M3 BONBI OCHOBAHO HAa TOM, YTO HOM
mefictBuem kuciaopona Bosayxa Fell oxucnserca mo Felll;
B OCaJIOK BhINaaloT XJionbs ruapokcuaa xenesa (I1I). K co-
JKAJIEHWIO, 3TH XJIOMbs OYEHb MeEJIKHE, IUIOXO CIHIAI0TCS
IpPYT C IPYroM M MO3TOMY CIOCOOHBI IOJITO IUIaBaTh B BOJE,
Tak 4To GopMUpOBaHHE OCafKa MNPOUCXOJUT OYEHb MeIJICH-
Ho. Ilponecc ocBemyieHHss BOAbI OKa3bIBAETCSl OYEHb [UIH-
TEJIbHBIM, TaKas OYHCTKa BOABI B NPOMBIIUICHHBIX MacIlTa-
6ax He pamyouanbua. droTtamus NO3BONAET OBICTPO OYHU-
CTHTb BOLY OT HEpaCTBOPUMBIX COoelHHEHMH xese3a. Ob6es-
JKeJIe3UBaHWe BOJ OCYUICCTBJISIIOT pPEareHTHHIMH U Oe3pea-
TeHTHBIMHU criocobamu. B mepBom ciyyae B Boay nobasisitoT
BOJOPACTBOPUMBIC TIpenapaThl, BO-BTOPOM—e€ HAaCBIIAIOT
KHCIIOPOAOM MIH BO3JAYXOM.

Ceituac B CoBetrckoM Coro3e yCHelIHO 3aBepLICHO HCIIbI-
TaHne KOMOWHHpPOBAaHHOTO METONa, TaK Ha3biBaeMOIO Ha-
nopHo-¢uroTauuonsoro crnocoba. CyTh €ero B TOM, 4TO BOAY
TIOJ3eMHBIX HCTOYHHMKOB C BBICOKHM COACp)KaHHEM pacTBO-
peHHBIX coemuHeHuit xesne3a (II) monseprarot AeficTBuIO M3-
BECTKOBOTO pacTBopa U Bo3nyxa. B pesynbrarte B3auMopen-
cTBUs ¢ u3BecThro cosu xkenesa (II) mepexomsar B Fe(OH),.
KOTOPBIH 3aTeM Okucisercs Bo3ayxoM no Fe(OH);. Bo3ayx,
PaCTBOPEHHBIN B BOJE MOJ AaBJICHHEM, IPH YMEHBIICHUM [ia-
BJICHUS BbIAEJISETCS B BUIE Menbyaimux (ot 0,01 mo 0,2 cMm)
Hy3bIpbKOB. OHU BCIUILIBAIOT U BBHIHOCSAT Ha MOBEPXHOCTH BO-
JIbl TPSA3HO-KOPUYHEBBIE XJIOMbs THAPOKCHIA XKeJle3a. DTy Ie-
Hy MeXaHUYeCKHM IMyTeM cobupaioT, a 0Oe3kKesIe3eHHYIO BO-
Iy HUCNOJIbL3YIOT JIs TeXHUYeckux neieid. Takum obpazoMm,
6apboTupoBanue Bo3ayxa (BAyBaHHE B BOJY MOJ [aBJICHHEM)
IpH JAHHOM CIocoOe OYHUCTKU BOJBI—3TO (uioTauus, Ho 6e3
¢notapeareHToB.
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BYMATI'Y
JEJAIOT U3 BYMAI'M

ObcyxpeHre Bonpoca 0 cOope W yTHIN3alUM MaKyJaTypsl
Ha CTPAaHHULAX ra3eT M XXypPHAJIOB NOTpeOOBAJIO TAKOTO KOJIH-
qecTBa OyMaru, 4TO, BEPOSITHO, PUIIUIOCH CPYOUTh HE OJHY
poully, IPUBE3TH Ha LEJUII0I03HO-OyMaXHble KOMOUHATB! He
onuH cocraB OpeBeH. Ceituac cOop MakyJiaTypbl OpraHH30-
BaH NoBceMecTHO. HalineHs! «pblyaru», ¥ Tenepb y IyHKTOB
npueMa MakyJaTypbl MOXHO YBHUOETh IIKOJbHHUKOB U TEH-
CHOHEPOB, CTYJCHTOB M MHXEHEPOB, JIeCOPYOOB M MeTajllyp-
TOB.

Ho makynartypa eumie He Oymara. MakynaTtypa, npexie
4eM OHa NPEBPATUTCS B KapTOH Wiu Oymary, noaBepraercs
MHOXeCTBY onepaudii. OnHa U3 [JIaBHBIX — OTIEJICHHE KPaCKH
ot 6ymaru. M 1yT TOXE Mcmosb3yioT ¢uiotanmio. Kpacka
CMa4HBaeTCd HEKOTOPBIMH BELECTBAMM JIyHIlle, YeM BOJIOKHA
6ymaru —neutonosa. C rigHueBoil Oymaru kpacka yganser-
Ci  CpaBHHUTEJIbHO  JIeTKO, K3  MOPUCTOM  raseTHOH
OyMaru-—clioxHee, OJHAKO u 3Ty OyMary neHa [enaeT
YUCTOM.

Takum 00pa3oM, 3aiuTa JIECOB OT Ype3MepHON pyOku
KOCBEHHO CBf3aHa C UCTOJIb30BAHMEM IMEHBbI A 00paboTKu
MaKkyJ1aTyphl.

JIOBYIIKHN
ILIIOC ®JOTAIUSA

Ceifyac noBceMecTHO B mopTrax OajulacTHble BOABI U3 TaH-
KEpOB CJIMBAIOTCS HA CHCUUAIBHBIX CTaHIMAX NPOMBbIBKH. [lo
HeJJaBHErO BpPEMeHH OYMCTKA CTOYHBIX BOJ OT He(Tenpomyk-
TOB OCYIIECTBJIsUlach C MOMOLIBIO He(TENOBYIIEK, KOTOPbIE
NO3BOJISIOT 3a[IEPXUBATh TOJBKO IUIABAIOLIME HAa MOBEPXHO-
ctu HeTh U HedrenpoaykThl. Ho ecTs HedTh, criocobHas To-
HyTb B BoAe. ECTb M Ma3yTel, y KOTOpPBIX IUIOTHOCTb 00JIb-
e, 4eM y Bojwl. Kpome TOro, HEKOTOpOe KOJIMYECTBO
He(TENnpPOIYyKTOB HAaXOAUTCS B BOJE BO B3BEIIEHHOM COCTOS-
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HUM, TPAKTUYECKM B BHOE SMYJbCHM. B TakoM COCTOSHMH
OHM He BCIUILIBAIOT, HO U HE TOHYT. OMYJIbIHMPOBAaHHAs
HeTh, Haxomsmiasics B MOPCKOH BOJAE B BHIAEC MEJKHX
U MejbYaiiliux kamejiek, OCOOEHHO OMacHa.

BosnukHoBenue 3MyJibcuil HehTH B MOpCKOH Boze obyc-
JIOBJIEHO TeM, YTO B BOJE MOCTOSIHHO MPUCYTCTBYIOT 3MYJIb-
raTopel OMOJIOTHYECKOTO TMPOMCXOXKJECHHUS, 00pasyromyecs
B pe3yJibTaTe >KU3HENESTE]bHOCTH pacTeHMH, >KHUBOTHBIX
U Mejbyaliliux BOAOpocieid. DToMy OOpa3OBaHHIO CHOCOD-
CTBYEeT TaKKe ILEJIOYHOM Xapaktep Mopcko#t Bonwl. M3Bect-
HO, YTO Jaxe ciadble I1eJI04H NPU KOHTaKTe C HE(TBhIO CIO-
cOOHBI CO3JaBaTh BEIECTBA, AHAJIOTHYHbIE CHHTETHYECKUM
MbUIaM.

OMyabrUupoBaHHasl U BelieHeHHas HedTh B Bome (ee oco-
OeHHO MHOrO B CTOYHBIX BOJax HedTenepepabaThIBalOIINX
IpeANpUSTHH, aBTOPEMOHTHBIX 3aBOJOB, HedTebas
U TPOMBIBHBIX ITyHKTOB Ha JKeJIe3HO! Hopore) co3laeT Ha-
uboJbIIMe TPYAHOCTH TPU OYHCTKE BOJBIL.

KoHeuHO, caMbIif IPOCTOH MyTb — OJHOCTBIO UCKIIFOYUTD
cOpoc mOAOOHBIX 3MYJILCHI B BOJOEMbI, CO3JaB 3aMKHYTHII
MK BonocHabxenus. Bosiee ABagnaTu JeT Hasan Obul pas-
paboTan ¥ BHeJpeH B MPAKTUKy Ha He(TeHATMBHBIX KOpab-
ssx Boaru u Kacnust aMyJsibcroHHBIA MeTon ouncTki. OH oc-
HOBaH Ha MPHMEHEHUH OSMYJbIHDYIOUIMX pPacTBOPOB, KO-
Topele 00pa3yroT C OTMBIBAEMbIM He(TENpPOIYKTOM HECTOMH-
KyI0 3MyJIbCUIO. DTy 3MYJBCHIO OTKa4MBAIOT U3 OUMIIAEMO-
ro TaHKepa WiH HedTeHanMBHONH ©OapXu B KacKaJHbIA
OTCTOMHHEK, B MEPBBLIX CTYNEHAX KOTOPOro OTHejseTcsl HedTe-
HpOAYKT, a B MNOCJIEJHUX—pacTBop. Boma (pacTtBOp), oum-
IIEHHast OT OCTaTKOB HeTeNnpojyKTa, NPUrOAHA IS IO-
BTOPHOTO HCHOJBL30BaHUS MO 3aMKHYTOMY LIUKIY.

B ropel Benukoi#t OtevecTBeHHOM BOWHBI B paloHe
Actpaxanu 4epe3 Bojry ObUl mpOTSHYT NOX BOJOH Hedre-
npoBon auaMeTpoM 300 MM U JJIMHOHW B HECKOJIBKO KHJIOMe-
TpoB. OH coenuHs1 HehTeOa3bl, pacnoIOKEeHHbIE Ha Oeperax
Bosirn. Koraa oH cocnyxwi CBOo ciyxOy, CTallu AyMaTh,
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KaK KCHO;b30BaTh €ro jajblie. BpocuTh TPyOB! XKaNKO U He
NO-XO3AHCKHY, M3BJIEKATh UX CO OHA PEKH M CIOXHO, ¥ JOpO-
ro. Torna u BO3HMKIA UAes NpeBpaTUTh HEPTENPOBOA B BO-
nonposoj. Ho npenBaputenbHo Haso ObUIO OYHCTUTEL TPYObLI
OoT ocTaTkoB HedTH. BBUIO pelieHo HUCHOIBL30BaTh [EHHO-
3MYJIBbCHOHHBIH croco® ouncTku Tpybomnposoja. B GosbioM
pe3epByape NPUTOTOBWIH pPacTBOp, COIEPXKAaLIMP 3MyJibra-
TOp M neHooOpasosaTtesib. DTOT pacTBOP C NOMOIUBIO
MOIIHBIX HACOCOB IEpeKauuBay Mo HeTeNpOBOOYy Ha ApY-
roii 6eper B crenuajbHYI0 eMKOCTb. B Hell 3MyJibcus paspy-
mianack, 1 HeTb BemibiBana. PactBop 6e3 HedTH mepexaun-
Bajics B oOpaTHOM HampaBieHuu. M1 Tak 1o Tex mop moka
TpyOONIPOBOL HE CTajl YUCTHIM.

B psine ciayuaeB Goibiune 06beMbl CTOUHBIX BOJ C 3MYyJIb-
TUpOBaHHOM HE(THIO (IO HECKOJBLKHMX COT TPaMMOB Ha TOHHY
BoApl) Heu3OexHbl. Pa3nuuHble ycTpoiicTBa (JIOBYIIKH, OT-
CTOMHBIE MpYyIbl) HE CHOCOOHBI BBINENUTH NOJHOCTBIO 3TY
HedTh M3 BOJBI

B pacnopspkeHHE TeXHOJIOTOB B LiEXax M Ha CTaHUMSX
OYHCTKH CTOYHBIX BOJ OCTalOTCH TaKUe METOMBI, KaK (QWIbT-
pOBaHMe uepe3 MOPHUCThIe MaTepyualibl, BeIMOpaxusanue. On-
HAKO 3TO AOPOro, rpoMo3nko, mmurtensHo. [losToMy 3a mo-
ClIe[HHE TOAbl CIOXWIOCH IOYTH €OUHOE MHEHHe: CaMbli
OpOCTOH MHyTb —O4YHCTKa (roTanuei.

[MpuHuMIHaILHO QIOTAMOHHAS OYUCTKA BOIBI OT HedTe-
NPOAYKTOB HHUYEM HE OTIMYAaeTCs OT OOOTallleHHs U3MENb-
YEHHBIX pyJ HBETHBIX META/IOB (UIOTAMOHHBIM METOJIOM.
Pa3Be TOJIbKO TeM, YTO He BBOISAT (UIOTapeareHThl, KOTOPhIE
H3MEHSIOT CMavMBaeMOCTb MOBEPXHOCTH IIOJIE3HBIX KOMIIO-
HEHTOB H3MeJb4YeHHOU pyabl. Ilpy mponyBaHmM BO3ayXxa ue-
pe3 OuMIiaeMyl0 BOAY KaIUIM He()TH NPIWIMIAIOT K Hy3bIpb-
KaM ¥ BBIHOCSATCS C HUMH Ha IOBEPXHOCTb. MeXaHHYeCKMMU
crocobaMu MPOAYKT Takoil uUIoTalMy yNaIsIOT U CKUTatoT.

B HacTosiee BpeMs pa3paboTaHbl METOBI NEHHON (u1o-
TaluM, IO03BOJIAIOIIKE O4YMIIaTh Bony Oe3 joBymek. Conep-
)KaHue HeTemponayKTOB nocie (IOTAIUM PE3KO CHIDKAETCH,
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U nojlyyaemas BOJa MOXET ObITb MCIOJb30BaHa /sl TEXHHU-
YECKUX Ieneit.

K coxanennto, y (¢uUIOTaUMOHHOrO MeTOJa €CTb OJUH
Cepbe3HbIil HEJIOCTATOK: Ta 4acTb He(TH, KOTOpasi pacTBope-
Ha B Boze, (noTanued He ygansiercd. JJo6aBuM, YTO pacTBO-
pUMOCTh OeH3uHa B BOJE cocTaBisieT 50 r Ha TOHHY, a JUIs
HEKOTOPBIX CEepHMCTHIX HedTell oHa mpeBwimiaeT 100 r. ITo-
3TOMY Y4YeHBIM U CIEUMAINCTaM HOPEJCTOUT co3naTth 3ddek-
THUBHBIE METO/bI IIOJIHOW OYMCTKM CTOYHBIX BOJX OT HedTe-
MIPOJYKTOB.

He Tonbko HedTenpomykThl BLINENSIOT U3 CTOYHBIX BOJ
€ oMok (UIOTAUMOHHON ouncTku. Bee mmpe ona mpume-
HAETCS Ha OYMCTHBIX CTAHLUAX OOJbUIMX TOPOJOB U 3aBOJ-
CKMX OOBEKTOB Uit 0Oe3BpeXUBAHUS OLITOBBIX U TPOMBIII-
JIEHHBIX CTOKOB. B meHHOH monyuike Ha MOBEPXHOCTH
OuMILAeMOil BoIbI COOMpAIOTCS TBEpABlE YACTHULBI IPS3H,
KHJKUE BOJOHEPACTBOPHMBIE NPUMECH, AYPHO MaxHyILMe Be-
LIECTBa U JaXe BpeAHble MHKPOOPTaHU3MBL JTa rpsi3Has Ie-
Ha, HaOHTas pasHbLIMH, B TOM 4HCJIe TOKCHYHBIMHU U 3JI0-
BOHHBIMH BEILECTBAMH, MOUISKUT YHUUTOXeHuto. [l 3Toro
HeHy pas3pylialoT, a BBIOEJMBLIYIOCS Tpsi3b 00€3BpEkKUBAIOT.
3aTteM Hajfo YCTPaHWUTH IUIOXOM 3amax U JIMIbL MOC]Ie 3TOro
TBEPAYIO MacCy MOXHO BBIBO3UTH Ha cBajIKy. CJIOKHO ¥ TpY-
JoeMKo. JlaBHO BbICKa3blBAJIOCH MHEHHE, YTO Npolle H -
(deKkTHBHEE BCEro 3Ty IPSI3HYIO NEeHy okeub. TeM Gosee, uTO
B TaKOH MeHe MHOIO OpraHWYecKMX BewlecTB. IIpoiue,... HO
TieHa, CKOJIbKO ee HU MOJUKUTajiM, He ropena. Toraa 3a mpo6-
JleMy CKHUraHHUsl T'PS3HOW IEeHBI B3SUINCh CIELHATMCTHI Mo-
CKOBCKOTO 3HepreTHyeckoro MHctutyta. M BOT B s1abopato-
PMHU TOJIyueHa, a 3aTeM HCHbITaHa Ha OYUCTHON CTaHLMUH TO-
prouas neHa. B Hell razoBas dasza cozpmaeTcs HE BO3IYXOM,
a NpUPOJHBIM raszoM. [lJIs 3TOro uepe3 CTOYHYIO BOIY
¢ ITAB nponyBaercs ras. Takas mena ropurt, kak ¢akein, a
C HEIO Cropaet rpssb. DTOT MeTo 00e3BpeKMBAHUS CTOUHBIX
BOJ Ha3BaH TepMHU4eckuM. «Paboraer» ¢uiotanus ¥ npy o4uCT-
K€ CTOYHBIX BOJ B arpapHO-NPOMBIIIJICHHBIX KOMILJIEKCaX.

95



WunycTpuanusanus cesibcKOXO34iCTBEHHOTO TPOM3BOJ-
CTBa, OCODEHHO XUBOTHOBOICTBA, MpEAINOJaracT CO3JaHHe
KPYIHBIX KOMILIEKCOB, B KOTOPBIX OJHOBPEMEHHO OyIyT co-
JEPXaTbCs AECATKM TBICSAY TOJIOB cKOoTa. JKMBOTHOBOIYECKHUH
KOMILIEKC Ha 10 TBICSY KOPOB [aeT B I'OJ CTOJILKO € OTXO-
JIOB, CKOJIbLKO U ropon ¢ Hacejenuem B 100 ThicAd 4esoBeK.
OTH OTXOIb! YJANSIOTCS M3 MOMEILUEHUN C NMOMOILUBIO BOJBI
U TPaHCHIOPTHPYIOTCA Mo TpybaM 3a Npelesibl KOPOBHUKOB
U CBUHApPHUKOB B BHJE MyJIbIIbL

OrpoMHBIE Macchl OTXOHOB, pa3daBiieHHbIE BOAOH, Helb-
351 MCHOJb30BaTh HEMOCPEJCTBEHHO I yAoOpeHus mnoseil
6e3 mpenBapuTeNIbHOro 06e3BpexuBanus. KpoMe Toro, mysib-
Iy JOCTAaTOYHO CJIOKHO TPaHCIOPTHPOBAaTh Ha JaJIbHHUE pac-
crosinus. PaspenieHue Macchl OTXONOB Ha TBEPHOYIO U KHI-
Ky!0 (a3bl MmyTeM OTCTaUBAHHUA MM LEHTPUQYTHPOBaHHUS HE
pewiaetT npobyieMbl B LEJIOM. B skumkoctd ocraeTcss Tpyad-
HOOT/eJIUMasi B3BeChb M3 TBEPIBbIX MEJIKMX 4acTui; Oe3 moui-
HOT'O OT[EJICHHs B3BECH HeJIb3s UCIMOJIb30BaTh IOBTOPHO BO-
Iy Hake ISl [OJIMBA CeJIbCKOXO3SHCTBEHHBIX MOJEH WIH [Uist
yoaJeHusi OTXOIOB M3 )XKMBOTHOBOIYECKUX MOMEIICHUMA.

[peqtaranuck pasiM4Hble CHOCOOBI OYHUCTKH  BOJBI
B O3THMX OTXOHaX: TMNpPYAbI-OTCTOHHUKH, TOJS OpPOLICHUS
C KyJIbTHUBHPOBAaHHMEM KaMblllla, 3JIeKTpokoaryisiuus. Y naxe
nepepaboTka TBepaoi ¢asbl MyTeM pa3BeAeHHs MyX Ha OTje-
JICHHOH TBepHo¥ ¢ase. BriBomuMmble MyxaMH JIMUUHKU MOTYT
CIIy)XHUTb XOPOUIMM KOpPMOM IUIsi cBHHeH, nTuusl.. Ho 3TO
OPOEKTHI. A MOKa XUAKAMHU OTXOJaMH 3aNOJHSIOT XpaHWIH-
111a-HaKOMHUTEIH. 3aTeM IMOCjIe OTCTauBaHHUS XXUAKOCTb OYHU-
aroT neHHON duiotanueil. OueBUIHO, cTapblit crnocod — duro-
Talysl OCTAHETCS! BHE KOHKYDEHIMH €llle MHOTO JIEeT.

B nocnennee pecstwieTHe (GoTauMOHHAS OYMCTKA CTaja
NPUMEHSTBCS [ 3KOHOMHUHM BOJb! npu podObiue Hedru. [pu
OypeHNH B CKB)XHHBI 3aKaUMBAIOTCS IOJ JAaBJICHHUEM NIPOMEI-
BOUHbIE XUAKOCTH. OHU Ha3BIBAIOTCS MPOMBIBOYHBIMH, TIOTO-
My YTO HX IJIaBHOE Ha3HayeHHe —BbIHOC M3 CKBAXUH 4YaCTHULL
pa3pylieHHBIX TOpHBIX nopon. [Ins Oypenus naxe oOmHOU
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CKB2XHUHBI TpebyeTcs OYeHb OOJBbIIOH 00BEM NPOMBIBOYHBIX
XKHUAKOCTEH, a BO MHOTHX paioHax noOblud HedTH BOABI He
xBaTaeT. IlosromMy Obuta pa3paboTaHa NEHHas INPOMBIBKA
ckBaxHH. [leHa TpaHCOPTHPYET TBEPAbIE HACTHUIBI HOPOIbI
U3 CKBaXHUH 3HAYUTEJILHO Jyulne, 4eM Boma (3ddext dnora-
MH). A pacxoj BOIbI IPH 3TOM COKpaIllaeTcsl B AECSATKU pas.
BrnepBrle Ha MPOMBILUICHHON CKBaXXHHE METO/ NEHHOH Impo-
MBIBKM ObUT ompoboBan B Kanage necsaTth jet Hasag. OnbiT
OKa3aJicsl yCIeUIHbIM, ceiyac NeHHas NPOMBIBKA BHeApSeTCs
B OypoBble paboOThl BO MHOTMX CTpaHax.

KAK (IIOVIMATH»
TIAPBI BEH3MHA?

Tankep ¢ rpy3om OeH3uHa NpuiLe] B 10XHYy10 crpany. C mno-
MOIIBbIO MOILHBIX HACOCOB OEH3UH mepekayayd B Oeperopnle
emkoctH. [IpaBna, nenanu 3T0 HOUbIO, OOWILHO MOJIMBas MHa-
s1y6y 3abopTtHO# Bono#, ubo aHeM, B kapy, Hacocwl pabo-
TAIOT C OY€Hb MAJIOW MPOU3BOAUTEILHOCTBIO U3-32 OOJIBIIO-
ro mamjienus napoB OensuHa. Ilocie oTkauku OeH3uHA Ha
JHUIIE OCTAOTCsl HeOOJBbIIKE JIYXKHUIBbI, 2 BO3AYX BHYTPHU OT-
CEKOB TaHKepa OO Mpefesia HachlllleH napaMu OexsuHa. ['oTo-
Bas B3pbBYaTas cMecb. C TakuM «TpYy30OM» yXOIUThb
B OOpaTHBIN peic OmacHo, a O-peMOHTE, JaXe CaMOM MeJl-
KOM, KOpIyca WWIM MallUHbI HeJib3g ¥ AyMaTb: DPSIOM —
B3pwiBuaTKa. 1o koHHa 50-X TOIOB 3TOr0 CTOJIETHS BO BCEM
MHpe NOCTyNaJIX B MOJOOHBIX CiIy4asiX OJMHAKOBO: MOPOXK-
HUH TaHKep 3aloJIHUIM... kepocHHOM. KepocuH pacTBOpsul
6en3nH. 1 TOro 4To0B! MOJHOCTLIO YOATUTL OCH3UH, HYX-
HO BeCb TaHKEp 3aloOJIHUTh KepOocHHOM. Tak mnoctynanu
U TpHU nepeBo3kax OeH3uHa Ha Oapxax mo Bosre, duenpy,
Enncero. YanuTe 0CTaTKH KepPOCHHA MOCJIE TAKOM MPOMBIKA
OBUIO Mmpole, XOTs He Tak [ELIeBO 00XOAWIach 3Ta KOCMETH-
Yeckasl omepauys: B KepOCHH momnajan OeH3UH, a Tako# kepo-
CHH-—Y)Xe He KEPOCHH, er0 HYKHO nepepabaThiBaTh Kak Chl-
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pyto HedTh. Tax u moctymanu! HakauaTe B Gapxy kepocuH,
ortkauatb ero. Ilepepabortath. CTOMMOCTH TakKoOil OIepanuu
BbIpaXajach YXe JECATKaMH ThIcSY pYyOJeil.

M3BecTeH neHHbBIH cnocob merasanuy OEH3MHOBBIX Oapi,
pe3epByapoB, mucTepH. CymHOCTh crocoba BecbMa mpocTa:
pacTBOp, CoJepXaluii NOBEPXHOCTHO-aKTUBHbIE BELIECTBA,
JNEKTPOJIUTHL U PErYJIATOPHI BA3KOCTH, PACHbUISLIM THIPOMO-
HUTOPaMH BHYTPHU €MKOCTH C OCTaTkaMu Oen3nHa. Ob6wibHad
neHa OBICTPO 3amojIHAIa Bechb O0BbEM MIJIM YacTb TaHKeEpa,
omuu otcek (taHk). [laprl GeH3uHa nomajaiy B ITy3bIPbKH
HEHBI, KOTOpas HpH pa3pylLIeHUH AaBajla AOCTATOYHO CTOW-
Kyl0 3MYJIbCHIO OeH3MH-—pacTBop. JKupkuil OeH3MH Ha [He
pe3epByapoB TAKKE NPEBPAIAIICS B SMYJIBCHIO. DTy 3MYJb-
CHIO C 3a[JaHHBIM TEPUOJIOM (OKU3HW» OTKa4YMBaIOT B CHCTe-
My KacKajHOro OTCTOMHMKa. OMyJbCHsl paspyluaercs, OeH-
3uH BeIuibBaeT. IleHoOOpasyromuii pacTBOp NpHUrofeH is
HOBTOPHOTO MHOTOKPAaTHOrO McHosb3oBaHus. Ilponecc Ge3
OTXO0J0B, Oe3 cOpoca 3arps3HeHHbIX BOA. 3aMKHYTHIN TeXHO-
JIOTHYECKUH NUKJI, K TOMY Xe oueHp neuieBbiil. ITonoGHpmM
)K€ MeTOOOM  «IEeHHOW  Jjerasamuu»  oOpabaTbIBaIUCh
orpomHerlie pesepByapbl (5000 ToHH) Ha HedTeba3ax u B Xpa-
HWIMIIAX. A BCIIEHUBAEMOIO pacTBOpa ObUIO BCErO HECKOJIb-
KO KyOOMeTpOB.

IEHA
SAIMIMAET OKEAH

HedrsiHoe 3arpsisHeHue —TpO3HBIN (akTOp, BAMSIOIAN Ha
KM3Hb MHUDPOBOrO OKeaHa, a CJIeIOBaTeIbHO, U Ha XU3Hb 4e-
JioBevecTBa. [laxke CpaBHUTENILHO HEOOJBIINE KOJNYECTBA He-
¢t B Bome HapymaroT oOMeH y pbiO, MHOM, KPEBETOK.
OcobeHHo maryOHO [eHcTByeT HedTsHOe 3arps3HeHHe Ha
WKPUHKH PBIO: M3 HHUX BBIPACTAIOT MAIbKHU-ypPOJbI, JKU3He-
CIOCOOHOCTB KOTOPBIX OYEHb Maia.

IMTosBnenne BedTH WM MasyTa BOJM3M KOPAJIOBBIX OT-
MeJieif IpUMBOAUT K THOEIN KOpa/UIOBBIX mosunoB. OHU MoO-
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TYT XUTh TOJILKO B YMCTOH M npo3pauHoit Boxe. C KoJIOHUS-
MU KOPAJIOB CBsA3aHa XU3Hb MHOTHUX BHIOB pHIO, U rubeib
KOPAJ/IJIOB BHI3biBAET HCUYE3HOBEHHE HEKOTOPHIX (GopM MoOp-
CKOi (ayHBL

CtpagaroT oT 3arpsA3HeHUs HedTbIO M KPYIHBIE MOPCKHE
JKUBOTHbBIE — KUThI, JeJIb(UHbI, TIOJCHH, THOHYT NTHUIBI—00-
nee 250 THICSIY eXKEroaHO.

ITosBienne HedTH B MOpe NMPUBOAMT K 0Opa3oBaHUIO Ha
€ro TMOBEPXHOCTU TOHKOH HedTsHOH mieHku. OT 3TOrO Hapy-
IaeTcsl TEIUIO-, BJIaro- U ra3oo0MeH MeXIy OKeaHOM M art-
Moctepoil. Hanpumep, ucnapenue BOAbl C Takoil NOBEPXHO-
cTH yMeHbIaeTcst Ha 60%,. B pesynbTaTe NOBEpXHOCTHBIE
ciou BOJbI TOJA HEe(TAHON IUICHKOW CUIIbHEE HarpeBaroTCs
U MAacchl BO3/lyXa, HaXOJsIIMecs Hal 3arps3HEHHBIMH y4acT-
KaMHM, UMEIOT MOBBIIIEHHYIO TEMIEpaTypy U MEHbUIYIO BJlaX-
HocTh. Ilepenan Temmeparyp Bo3nyxa B OTHAENIbHBIX 0OJia-
CTSAX OKeaHa CHOCOOCTBYET 3apOXKIECHHIO I'DO30OBBIX 00JIAKOB
U MOUIHBIX DPa3pyUIMTENbHBIX LMKIOHOB. TakuM o0Opasom,
3arpsi3HEHHE OKeaHa urpaet Oosbliyio ponb B (GOpMHpPOBaA-
HHM KJIMMaTa U NMOrOAbl Ha 3eMIIe.

I'maBHBIMH TNpUYAHAME 3arps3HEHUss MHUPOBOTO OKeaHa
He(ThIO CUHTAIOT TPAHCIOPTUPOBKY HE()TH BOIHBIM MyTeEM,
noObIYy HeTH U3 MOpPS. U HPOMBIIIUIEHHBIE CTOYHBIE BOIBI,
MOTaJalolye Yepe3 Pevykd M peKd B MOPS.

KpynHble COBpEMEHHBIE TaHKEPHI NEPEBO3SIT €XErOIHO
6onee 1,5 muipn Toun Hedtu. Tosbko u3 Gacceitna Ilepcun-
CKOTO 3a/MBa TPaHCIOPTHUPYIOT TaHkepamu B EBpomy, Ame-
puxy ¥ Snonuro no MmwuUIMapna ToHH HedTH B rof. Ilpu ta-
KHX nepeBo3kax He)Tb MOXeT momajaTh B Bony. ITpomcxo-
OUT 3TO U IPH aBapHsX TAHKEPOB.

B Mope BbUIMBAIOTCS COTHHU Thicsd TOHH HedTu. Tak, us-
3a CTOJIKHOBEHHSI CYHOB MEXIYy COOON M C Pa3jInYHbIMH He-
NOJBIKHBIMHU TpeIMeTaMH, a TakKe H3-32 HeyJOBJIETBODH-
TeJIbHOTO TEXHHYECKOrO0 COCTOSIHHS TaHKepOB TOJbKO 3a 15
IHelt nexkabpst 1976 roma B aMepWMKaHCKUX BOJaxX MOTEpPIeTd
katacTpody nsTe TaHkepoB. A Belb COBPEMEHHBIC THTaHT-
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CKHe cynepTaHkepbl UMetoT Bonousmelenue 400-500 u Gostee
TeIcsiy TOHH. Korna y GeperoB ®dpannuu norud cynepraHkep
«Amoxo Kapguer, B Mope BbUTIUTOCH 230 THICSY TOHH He(TH.
Baoss mobepexss xuBomucHeiero yrojgka dpaunun —bpe-
TaHu Ha 200 KWIOMETPOB pacTsAHYyJOCh HedTsHOE naTHO. [le-
CATKU ThICAY (paHIly30B 3alllMILaN CBOe rnobepexbe OT 3a-
rpsi3HeHNs He(dTblo, YOBITKM COCTaBWIM COTHH MWWUIHOHOB
¢dpaHKOB.

CrienMauCcThl CYMTAIOT, YTO OJHOBPEMEHHAs aBapus ne-
CSITU COBPEMEHHBIX CYNEPTAHKEPOB MOXET NPUBECTH K rube-
JI BCEro XMBOro B MMpOBOM OkeaHe.

MWLIHOHBI TOHH HE()TH NOMAAAIOT B MOpe ¢ HayutacTHoOi
BOJOH ¥ BOJOH OT MPOMBIBKH TAHKEPOB B OKeaHe MOCJe pas-
rpy3ku. OOBIYHO TaHKEphI B OJHY CTOPOHY Be3yT He(dTh, a
B O0OpaTHOM pelice TaHKU 3aINOJIHSAIOTCS BOJOH [UIs mpuaa-
HUS CyaM HeoOXOJUMOH yCTOWYMBOCTH. DTy BOAY U Ha3bl-
BaroT OayactHo#. Ilpu oTkauke He)TH HEKOTOPOE ee KOJIH-
4YeCTBO BCEra OCTaeTCs Ha [JHE M CTGHKax TAaHKOB.
BamnactHas Bo#a cMbIBaeT U pacTBOPSiET 3TH OCTaTKU M IO-
3TOMYy Beerja comepxut HedTh. [lepen HOBOIH 3arpy3koil He-
¢ThIO OayutacTHYIO BOAY M3 TaHKepa CIMBAIOT, U XOTsl cOpoc
HeOUMIIEHHOM Oay1acTHOM BOOBI B MOpE 3alpelieH, BCe Xe
HEpeIKO 3TOT 3ampeT HapyuaeTcs. HekoTophle CynoBiianesb-
YeCKHe KOMIIAHMM CYMTaloT OoJsiee BBIFOJHBIM  ILIATUTh
wrpadbl U MOJIyYaTh SKOHOMHIO OT COKpallEeHHs BpeMEHU
MPOCTOSI TAHKEPOB HAa CTAHLMAX MPOMBIBKH.

3arpsi3HsAeTCS MOpe U npd NoObMe HehTH B IpUOPEkKHON
(wwenbdosoit) 30re. CiyqatoTcst BLIOpOCH! HeGTH B MOpE IpU
UCTBITAHUN CKBAXWH, YyTEUKHU NMPH MOBPEXKICHHHM 0OOpYyIOBa-
HHUS BO BpeMSs LUTOPMOB M T. . MHUPOBYIO HM3BECTHOCTH IIO-
Jyuywna karactpoda Ha MopckoM MecTopoxieHun B Ceep-
HOM Mope BOyu3n Hopserun. Ilpy peMOHTHBIX paboTax Ha
6ypoBo#t mwiardopme npousomes BrIOpoc HedTH: HeDTSIHOU
¢oHTaH BbICOTON 60 METPOB BHUIMBANI B MOpPE KaXAble CyTKH
5-6 Teicsiy TOHH HedTH. ¥V OeperoB CkaHauHaBuu 0OpasoBa-
Jock HedTAHOE HATHO Mwiomampio B 300 xBajpaTHBIX KWIO-
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MeTpoB. CriendaIuCThl MHOTHX CTpPaH y4acTBOBAJIM B JIMKBU-
Januu oToi aBapud. MHoOro HedTtH u HedTenmpoIyKTOB
nonanaeT B Mope C INPOMBIIUICHHBIMH CTOYHBIMM BOJaMHU
U B pe3yjibTaTe 3arpsA3HEHUs aKBATOPUM INOPTOB CyHaMHu.

CaMbIM IpOCTHIM M HauboJlee pacnpoCTpaHEeHHBIM CHOCO-
60oM 3amuTel MHpPOBOrO OKeaHa OT 3arps3HeHHs: HedTbio
ABJIAIOTCA TieHbl. [leHa-—TiiaBHBIM «pabOTHHUK» NO OYHCTKE
BOJBI OT He(TSHBIX BKIIOYEHUH. BOT onuH U3 npuMepoB uc-
MOJIL30BaHus TeHbl B 60pb0e ¢ 3arps3HeHHeM BOMAb! HE(ThIO.

VueHble YyCTAHOBWIH, 4TO OaphepoM JUIsi pas3jiuBarolLeics
He(TH MOXET CIYXHTb HENPEepHIBHBIA MOTOK BO3NYIIHBIX
My3bIPbKOB, NOJHUMAIOIIMXCS CO AHa. s 3TOro BAOJL OX-
paHsieMoro paifoHa, HanpuUMep aKBaTOPUU MOPCKOro IOpTa,
No JHY MPOKJIAAbBaIOT HepPOpHpOBaHHEIE TPYOH!, Yepe3 Ko-
TOpBIE NOCTYIaeT BO3AyX OT KOMIPECCOPOB, BIJIKOYAEMBIX
B cnydae HeobxommmocTu. B pesynbrate HeTH pacTexaeTcs
Jiiib Ha OTPaHHYEHHOM MOPCKOM MPOCTPAHCTBE U MOXET
ObITh yOpaHa cHenUaLHBIMH KaTepaMu-cOopiuykaMu. Tak
BO3JYIIHBI My3bIpEK CHYXHUT 3aliuTe OKeaHa, Oeperos
U TIOPTOBBIX COOPYKEHHI OT HE(TSHOIO 3arps3HEHUS.

OPYXHNE
TTO’KAPHbBIX

MOXHO MOTACUTH
OI'OHb IEHOMN...

Bopsba ¢ orHeM, Korja OH BBICTYHaeT Kak Bpar 4eJoOBeKa,
yX€ HaBHO OCYLIECTBJISETCS NpU NOMOMIM TNeHbl. OrHeTyLIH-
Tenu, Opocaromyecss B rja3a CBOEH SpKOH OKpacKkol, BHCST
Ha cTeHax JabopaTopuil U cxyianoB, 3aBOJCKHX LEXOB U Yu-
pexneHuit. Y1 mpaBwia nosip30BaHUS UMHU BeCbMa IPOCThIE:
«Bosemu B pyku. IlepeBepHu. Ynaps crepxHem o0 moi.
Crpyto neHsl HanpaBb Ha OoroHb». OT ynapa pa3busaeTcs co-
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Cyl C pacTBOpOM KHCJIOThI, KOTOpas 3ajMBacT CMeECh, CO-
CTOSIIYIO M3 COJbI, HANOJHHUTENEd U MOBEPXHOCTHO-AK-
TUBHBIX BewleCTB. Ilena mo/bKHA ymapuTh cTpyeit cpasy xe.
Bo3moxHO, ynuTaTenu HoMHuAT Heynauy Ocrana Bennepa, mo-
CeTHMBLIETO JOM JJisl IPECTapelbIX B MOUCKaX OJHOro u3 12
ctyneeB. [locne ymapa mociblualioch JIMILL Cj1aboe Iiurie-
Hue. IleHa nosiBIWIach 3HAYUTENILHO MO3MHEE...

Cpasy e OroBOpUMCs, YTO TaKue «yJapHble» OTHEeTYIIH-
TeJIM, BBIOPACHIBAIOILME CTPYIO TI€HbI, HE €OUHCTBEHHbIE
B HbIHCLIHEH npakTuke. Bce uame HCmONBL3yOT Tak Hasbl-
BaeMble YIJIEKUCIIOTHBIE OTHETYIIMTENH, KOTOphle paboTaroT
N0 MHOMY HpUHLUIY. BHyTpu GamyioHa ¢ MOABWXHBIM pac-
TpyOOM HaxonuTcs YIiekucioTa non nasieHveM. Korga ot-
KpBIBalOT BEHTWWIb, 3aMUpPAIONINid 0alIoH, CHIKAETCS AaBlie-
HHE; CIedCTBHE 3TOro—3¢deKT ApocceNMpoBaHusi: CTpys
ra3oo0pa3sHOTO JMOKCHIA YrjepoJa HACTOJILKO OXJIakIaeT-
Csl, YTO 4acTb ee NpeBpalnaeTcs B Oesble, HOOOOHBIE CHETY,
XJIOMbSI—3TO TBepAas YIJIEKUCIOTA.

Ponp ormeTywaiuero ojesla BBINOJHSET y)Xe He MOKpas
neHa, Hanonuennas CO,, a caMa yrjexuciora B ra3oobpas-
HOM cOCTOSIHUM. VICHOKOH BEKOB Or'OHb TaCHJIM BOJOM, 3aChl-
nanu 3eMJjiel, HaKpbIBallM NMOJIOTHOM M3 HEroproyero mare-
puasia. A eciii OroHb HeGOJIBIION, TO ¥ OOBLIYHBLIM ONESAIOM.

UYestoBek aBHO 3aMeTH, YTO BEpHBIHM Cnocob® moracuThb

102



OrOHb — IPEKpPaTUTh JOCTYIl BO3JyXa K MecTy ropenus. [lo-
CTATOYHO HAKPHITH FOPSIIYIO CBEYy CTaKaHOM, U IUIaMs MC-
ve3HeT. JIMOKCHJ YIJIepoa 3amoJIHUT O0BeM CTakaHa, rope-
HHE npexpaTUTcs. B HEKOTOPBIX Cilyyasx MOCTYHAlOT MMEHHO
TaK, PAaclbUIss TBEPAYIO YIJEKHCIOTY U3 OTHETYLUMTEei
HajJ TOpSLIMM INpeaMeToM. bosee MOIIHBIM HCTOYHMKOM
CO, sBISIOTCS TEHbI, HANOJHEHHBIC 3THM TIa30M. Taxkue
HeHbl HCMOJb3YIOTCS JUIS TYHICHHS IMOXapoB Ha MOPCKUX
U peyHbIX Kopabiisx, B CKJIafax ¢ MaTepUajlaMy U BeLECTBa-
MM, TIOIBEPXKEHHBIMHU PA3PYILEHUIO WIH MOpYe MPH KOHTAKTE
C OOJILIIUMHU KOJIMYECTBAMU BOJBI.

B Tex ciyuasix, KOorja npuMeHeH’e BOAbl BOOOIEe HeIOomy-
CTUMO, HalpuMep NpH TYUICHUH NOXapoB B apXuBax, Kap-
THHHBIX Tajlepesix, Ha HEKOTODBIX MpPEANpPUSTHSIX, TalleHHe
OCYILECTBJISIFOT TOJILKO TBEPHOM yryIeKHCIOTOW. OnHako
U 3[eChb eCThb MCKIIOYeHUs. MarHuit ¥ ero CiuiaBbl JIETKO TO-
pat B atmMocdepe CO,. Tam, rae paboTaoT ¢ MarHuem, 310
HpaBWwio oO0s3aH 3HATh KaKIbli!

3anuBKa NEHOH —OCHOBHOW Crmoco0 TyIIEHUS TOPSILUX
HedTenponykrToB. Ilonaganue Boapl B ropsimue OSH3UH WIH
Hed)Th pacliupseT IUIOW@nb MOXKapa, Tak Kak, BCIUIbIBas,
OHH PacTeKaloTCs IO MOBepXHOCTH Boxwl. IleHa serye HedTu
U IUTaBaeT Ha Hell. Bricokas TekywecTh MeHBI M HHU3KOE I0-
BEPXHOCTHOE HaTSDKEHHE O0DecrneyuBaroT CaMOIPOM3BOJILHOE
ee pacnpelesieHUe TOHKHM CJIOEM Ha NOBEPXHOCTH TOPSILIHX
HedTenpOAYKTOB.

O IpUrofHOCTH MeHbl Ul TYLIEHHS OTHs Cy[OsST HO ee
uzoaupyioweii cnocoonocmu. OHa TOKa3biBaeT CIHOCOOHOCThb
TIEHbI Pe3KO CHIKATh CKOPOCTh MCHApEHHs ropsuieil XXUAKo-
CTH BCJIEACTBHE OOpa3oBaHMs Ha MOBEPXHOCTH IKHOKOCTH
CIUIOLLHOTO MapOHeNpOHULIaeMoro cios. B pesyiabTate B 30-
Hy TOpeHHsS MpeKpalllaeTcsl NOCTyIUIEHHe TIOpPIOYHX MapoB,
U ToXap 3aTyXaeT. DTOT MpoLecC BKIIO4aeT 1Be (a3bl: BHa-
vajie BelaeJistolnascs U3 MeHbl xuakas dasa oxmaxiacT Mo-
BEPXHOCTHBIII CJION ropsileil KUAKOCTH, CHIDKasl JaBJICHUE ee
HapoB. 3aTeM, yMeHbIIasi CKOPOCTh UCTIapeHHUsl HeTenpoayk-
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Ta U NMpPEemsTCTBYS NOCTYIUICHHIO BO3MyXa, MeHa mpeKpaliaet
rOpeHue.

Ilpu ropeHus TBepABIX NPEIMETOB BCJEICTBHE IUIOXOU
nponuuaeMocta (nuddysun) Bo3myxa uepe3 meHy mpekpa-
I1aeTCs. JOCTYN K MECTYy TOPeHUsl KUCIOpOJa U MOoXap 3aTy-
xaeT. Manas mepemaua Terjla uepe3 NeHY 3aMeuiseT ee pas-
pYLUeHHe OT AeiCTBHs Terula U obecrneynuBaeT ee AIUTENbHYIO
YCTOHYMBOCTH B 30HE MHOXapa.

C noMowpio IeHB! TYLIAT NOXKapbl HA MOPCKUX M PEYHBIX
cynax. JIjis 3TOro MCHosib3yrOTCs CHenualbHble kaTtepa, 000-
PYOOBaHHBIE  BBLICOKONPOM3BOAUTEJILHBIMH  IeHOTreHepa-
TOPHBIMH yYCTaHOBKaMH.

3aropeBLniicss caMoJIeT racsiT ToJIbko neHou. Ilena a¢-
(heKTUBHO U OBICTPO JIMKBHAMPYET rOpeHHe B MOJBaIax, Ka-
OeJbHBIX TYHHEJSX, Ha KOMIIPECCOPHBIX M HACOCHBIX CTaH-
UusaxX M T. I
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Hcnonr3oBanne BOOONECHHBIX CPEeACTB IJIS TYIHEHHS I10-
KapoB COKpalllaeT pacxoibl BOAb! B 2-4 pasa, yMeHbUIaeT
BpeMsl TYLIGHUS U, YTO OCOOEHHO BaXHO, YOBITKH OT MOXapa
MPU 3TOM B CPEJHEM BTpPOE MEHBbIIE.

A yOBITKM OT mMOXapoB oueHb Benukd. Tosbko B CIIA
OHU COCTaBJISIOT OKOJIO CEMH MWUIMAPAOB AOJUIAPOB, WIH
30 pmoJsutapoB Ha OyIIy HacesieHHs, exerogHo. OT moxapos
B 1978 rony B CHIA noru6so 6osee 14 toic. uenosek. Io-
3TOMY CBOEBpPEMEHHOE IIPECeYeHHe TMOoXapa, OrpaHUYeHUE
IUIOLA/IM €r0 PacCIpOCTPAHEHHUs!, CBeIEeHHE K MHHUMYMY TO-
TEPh NpH MOXKape SIBJISETCS O4YeHb BaXHOM 3amaueil.

Crennanphele 00cieoBaHUs OKa3ajy, YTO TYyLIEHUE MO-
XKapoB BOAOH HE TOJBEKO Mao3(PEeKTHBHO, HO U NPHBOIUT
K OOJIbINMM [JOMOJHUTENbHBLIM pPa3pylUeHUSIM M MOTEPSIM.
Crpys Bozpl, mojiaBaeMasi U3 LIUIAHTOB TOJ 0OJIbIINAM [AaBJie-
HHMEM, cOMBaeT IUIaMsl, OJHaKo 0e3BO3BpaTHO rybut mebesnb
B XHWIbIX U OOILECTBEHHO-KYJLTYPHBIX 3[aHUSAX, pa3pyllaeT
OTHEJIKY HHTEPbEepOB, KPYLIUT TOYHOE ODOpYIOBaHUE M IpPHU-
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GOpHI, 3aJMBacT HIDKHHE 3TAXH AAKE IPU MEIKOOYaroBOM
MoXape Ha BEPXHHUX Takax 3faHuil. Boxa ¢ Tpymom mpekpa-
[aeT TOpPEHHE NOJUMEPHBIX TEIUIOU3OIALUOHHBIX M OTHe-
JIOYHBIX MaTepuaioB. TylLIeHHE NEeHHBIMH COCTABaMH JIUIle-
HO OJTHX HeJOCTaTKOB. bojbimme paboTsl 1Mo Co3maHmio
HOBBIX TEHHBIX COCTABOB U MX BHEAPEHUIO NPH TYILIEHHH IO-
sxapos BeinosHensl BHUUIIO (BHUU -310 monstro, [TIO—
NIOXXapHOH OXpaHBbI).

HE BCSKAA
IIEHA OI'OHb I'ACHUT

IMena, npenHasHaueHHast Mis GopbObI C OTHEM, [OJDKHA
obnafate psooM cBoiicTB, obecneunBaroMX ee 3(heKTHB-
Hoe neiictBue. K Takum crneuuduyeckuM CBOHCTBaM MeH OT-
HOCSATCS UX CTPYKTYPHO-MEXaHUYeCKHe XapaKTePUCTUKH, H30-
Jiupyromiasi CnocobHOCTb, CTOUKOCTb NPH KOHTAaKTe C M30JIU-
pyeMoii cpenoi, Kporolias CIOCOOHOCTb, WHI TeKy4ecTb,
neHbl M, KOHEYHO, KPAaTHOCTb—OJWH U3 IJIaBHBIX MOKa3aTe-
Jiell xavecTBa.

BaxHbIM mOKka3aTesieM IeHbI, NpeJHa3HaYeHHOM IS U30-
JIAMUM  TOPSIIEro oO0BeKTa, CIYXUT TeIUIOIPOBOJHOCTS.
C noBbIILIEHHEM KPAaTHOCTH TIEHbI €€ TeIUIONPOBOJHOCTL CHH-
xaeTcs. 3TO BeCbMa BaXXHO NpPH TYLIEHHH Hoxapos. Ilosrto-
My HOXapHUKH CTpeMsTcd MOJIyyaTh NEHBI C BBICOKOH Kpat-
HOCTBI0. TTOCKOJIBKY JUIsl HOXKaPOTYIICHUS! HCIIONB3YIOT TEHY,
HaTOJIHEHHYIO HE TOJIbKO BO3ayxom, HO U CO,, a B Heko-
TOPBIX Clly4asX U JAPYTMMH ra3aMy, 3aMeTHM, 4TO TeIUIoNnpo-
BOJHOCTh IIEHBbI 3aBHCUT OT BHA rasa.

JIro6onbiTHO, YTO MHeHa OOBIYHO HECKOJILKO XOJIOjHee,
4eM JKHAKOCTb, Ha MOBEPXHOCTH KOTOpPOH 3Ta neHa cobu-
paetca.  IIpuuuHa —MHTEHCUBHOE  MCHAapeHHE  IHKUIKOCTH
C OrpOMHOI MOBEPXHOCTH IIEHBL

Ilena npoBOAUT INMEKTPUYECTBO, HO Pa3jIMYHO B 3aBHCH-
MOCTH OT COCTaBa U OCOOEHHO OT COOCPXKaHHs IJIEKTPOJIH-
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TOB. DTOr0 Hejb3a 3a0bIBaTh HpU TYIIEHWH Moxapa. B mo-
MeELICHUH, 00pabaThIBaeMOM IEHOH, MOXET OBITH 3JEKTPO-
npoBoaxa. Torma cTpys NMEHBI—IIPOBOJHUK TOKa.

Ecimu ropsumit o0beKT —Opranuyeckas ) HUaKkoCTb, TO HC-
noJjib3yeMasl TieHa JOJDKHA OBITh JOCTATOYHO CTOMKOW K 3TO-
My BellleCTBY. Beab M3BECTHO, YTO MHOTHE OpPIraHMYECKUE Be-
IIECTBA —XOPOIIME TIEHOraCUTeJIM JaXe B BUAE Kameib
u mapa. Mpl mbiTaeMcs HaOpOCHUTh Ha TOPSIIYIO XHIKOCTh
«OMESUIO» U3 MEHBI, @ 9TO OJESUI0 MTHOBEHHO DACIOJI3aeTCs.
ToHKHE WHCCIEOBAaHUS YCTOWYMBOCTH IeH IPH KOHTAKTe
C OpraHMYeCKMMM >KUIKOCTSIMM MOKa3ajld, YTO YCTOWYUBas
OTHeracsiuas reHa MOXeT OBITh MOJyueHa NPU OJHOBPEMEH-
HOM TPUCYTCTBUH B MEHOOOpa3ylolleM pacTBOpe Cpasy Tpex
KOMIOHEHTOB : IEHOOOpa3oBatesisi, NpOMOTOpa U 3alUTHOIO
xojutonna (npomomopsl OT JIATUHCKOTO promoteo—IpOJBH-
rarp; BeLIeCTBa, YCWIMBAIOLINE KaTaJUTHYeCKOe MAeHCTBHUE
TeX WIK MHBIX coenquHeHui). [TosTOMy mopolIKH [Isi MEHHO-
ro orsetyueHusi BnoyaioT ITAB, HanmoJHUTENL-IPOMOTOD
(aspocwn —ToHUadmuii  MOpOILNOK  AMOKCHAA  KpeMHHS)
H ONpEAEJICHHBbIH 3aIlUTHBIA KOJUIOHI.

Urtak, BbIOOp mneHbl I MPOTHBOMOXAPHBIX HLEJIEH — 10-
CTAaTOYHO CJIOKHAas W OTBETCTBEHHAs 3adaya.

IIpuMeHATh MeHy [UIsl TYLUCHHUS IOXApOB BIEpPBbIE Ipen-
goxwi B 1904 rony pycckuii mmxerep A.I. Jlopan. [leny
MOJIyYaJli U3 BOJHOTO pacTBOpa MbBbUIBHOTO KOpHSI 3a CHET
IUOKCHIa yrileponia, oOpasyrolerocs B pe3yjbTaTe B3aUMO-
JICACTBHSI PACTBOPOB KUCIOTHI U compl. Takxas meHa Ha3BaHa
xumuueckoii. B nanpHeillleM MeTOJ MOJIYYEHMS] XUMUYECKOM
MEeHbl OBUI CEpbE3HO YCOBEPILCHCTBOBAH M JKUAKHE KHC-
JIOTHBIA U LIEJIOYHON pAacTBOPBI 3aMEHEHbI CyXMM IIEeHOTeHe-
PaTOPHBIM TOPOLIKOM.

Xumuueckasi ieHa UMeeT KpaTHOCTh okouto 5 (809 Bo3my-
xa u 20% BomHoro pacreopa [IAB), obiagmaeT BBICOKOH
CTOWKOCTBIO Ha TIOBEPXHOCTH HAarpeTbhiXx HedTenmpOAyKTOB,
obpasyeT MWIOTHBINA NEeHHBIH MOkpoB. Ho ycTaHOBKM mjist Ty-
UIeHUs XMMMYECKOU MEeHOHW I'POMO3JKH, a pacXop MNEHOreHe-
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paTOpHOTO IMOPOINKA NpPU TYIUIEHHM IOXapa Ha Hedrexpa-
Hwinlle cpefreit emkocta gocturaet 100-150 Towu. IToato-
MYy Takoe MEHOTYIUEHHE IPUMEHSICTCS B HACTOSIee BpeMs
TOJNIBKO MpH MOXKapax B HEOOJBIIMX He(TAHBIX XpaHWIHILAX.

Ceiiuac B MUPOBOH NpakTuUKe IS TYUIEHUS TOPSILIX
He()TENPOAYKTOB, XUMHUYECKHX MaTepHaJIOB, XJIOMKAa M TKa-
Hel, a TalKe MOXapoB Ha 3aBojax, B OubimnoTekax, Ha Cy-
Jax, TaHKepax, caMojeTax U Ha IpYyrux oObeKTax MCHOJIb-
3yeTcs BO3JYIIHO-MeXaHU4eckas neHa. Takue IeHbl MHOJy-
4al0T BBEICHUEM BO3/yXa WIHM JHOKCHAA yIJIepoJa B BOOHBIC
pactBops! ITAB co crabwinzatopom. KpaTHOCTb HeHB! NpH
PKEKHUU BO3AyXa B IEHOTEHEPAaTOPHOM CTBOJIE JOCTUTaeT
10-100 (copepxanue Bo3nyxa B nene 90-99%), npu npuHymu-
TeJIbHOM Mojaye rasa KpaTHOCTh MeHbI AoxoauT no 1000,
a cojepxaHue rasa B Heli—10 99,9%.

JUis TylleHHs OOJBIIMX MOXapOB HCHOJb3YIOTCS IEHBI
cpelHell XpaTHOCTU U3 pacTBOpOB cuHTeTHueckux ITAB, ubo
HaubOoJbIed CTOWKOCTbIO XapaKTepU3yloTCs HeHbl C Kpart-
HocThio 100-150. B nmpoTuBONOXApHOH TeXHUKE MPUPOAHBIE
NeHoOOpa3oBaTe/Id MOYTH IIOJIHOCTbIO 3aMEeHEHbI Ha CHHTe-
THueckue. [IpuMeHsIOTCS B OCHOBHOM aHHOHOAKTHUBHEIC
ITAB u cpeau HUX BTOPHYHBIE AJNKWICYIbGATHI, Cyabda-
HOJIBI, AJIKWIApWICYIb(GOHATEL U Ip.

IIpu mpUroTOBJIEHNH BOJHEIX NEHOCOCTABOB [UIsSl TYLUCHUS
noxapoB O0JIbIIoe BHUMAaHKE YAEISEeTCS yBEJIMUYCHUIO YCTOM-
4YUBOCTU MeH. B pacTBOpbl nH00aBisIOT HEOOJbIIME KOJIHMYe-
CTBA BEIECTB-CTAOWIN3aTOPOB, KOTOPHIE CaMH, KaK MpaBu-
Jlo, TeHbl He obpasyioT. B moxapHOW TexHHKe NPUMEHSIOT
Buicime xupHele cnupTsl (BXKC). Tak, Hanpumep, TeTpane-
LWIOBBIM CHUPT MNOBBIIAET YCTOWYMBOCTb INEHHI B 5 pas.

Pa3paboTtanb!l cocTaBb! BOJHO-NIEHHBIX CPEACTB JIs Tylle-
HUS pasfIMYHBIX TOPIOYUX MAaTepHaloB: cnupra U Hedry,
TKaHe#l M IOJIMMEPHBIX MaTepHaioB, AIIOMHUHUS M JpeBe-
cuHbl. [Ipy TymeHHM MOXXapoB Ha 3aBOJAX, OCHAILEHHbBIX JO-
POTOCTOSIIIIMM O0OpYHAOBAaHUEM, B INEHOCOCTaBbl NOOABIISIIOT
unrubupytomue npucankd. IlocnenHue He TONBKO 3aiy-
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HIAIOT OT pa3pylleHust MEHOOOpasyolyro anmnapaTypy U eM-
KOCTH IJs XpaHeHHs IeHooOpa3oBatelieil, HO M IpeaoOXpa-
HSIOT OT KOppo3uu oOOpyloBaHue.

JUis TylleHus NMOXapoB B 3UMHHMX YCJIOBUsIX paspado-
TaHbl PELENTYpHl NeHooOpa3oBaTeseil ¢ TeMIepaTypod 3a-
Mep3anust 10 Munyc 30°C.

OOBIYHO TYLIEHHE TOPIOYHX KHUIKOCTEH MPOUCXOOUT Clie-
nyromumM obpasom. IleHy B Buie KOMIAaKTHOW CTPYyU HOJAIOT
B HECKOJIbKMX TOYKaX Ha MOBEPXHOCTb TOPSILUEH XHIKOCTH,
o KOTOpO¥ OHa pacTekaeTcst. CKOpOCTb JBMXEHHS TIEHBI IO
KMIOKOCTH MPUMEPHO TOCTOSSHHA M COCTaBJSieT OKOJIO
0,3 m/c. Tlox BoO3peiicTBHEM IUIaMeHH M Harpetoro Hedre-
IpOAYKTa TMNEHa IOCTEeNEeHHO paspyllaeTrcs, M B ONpele-
JICHHBII MOMEHT KOJIMYECTBO pa3pyllarolleiics MeHbl CTaHO-
BUTCS PaBHbIM KOJIMYECTBY MEHbI, MOCTyMaroueid B pesep-
Byap. HacTymaeT cOCTOsIHME NOABWXXHOTO paBHOBecHs. [liist
TOro 4TOOBI NEHa MOKpbLIa BCIO NOBEPXHOCTb I'OPSLUEH XUA-
KOCTH, €€ pacxoi [IOJDKeH NpeBbllIaTh 00BEM paspyllaro-
mieiics meHbl. YBeJIMYEHHE pacxoja neHooOpasoBaTesst C€O-
KpaujaeT [UIMTEJIbHOCTb TYILEHHS IOXapa, a IMOBBILICHHE
IMCIEPCHOCTH MeHbI (YMEHBILICHHE AXaMeTpa NEeHHbIX My3bIpb-
KOB) mpuaaeT e 60nblIyro CTOHKOCTS.

Tyuenye ropsimnux HeTEMPOAYKTOB CBS3aHO € OOJIBIITH-
MM 3aTpaTaMd mneHoobOpaszosartened. Tak, mIa TyuleHUs
IulaMeHu OeH3MHa KpUTHYecKass MHTEHCHBHOCTb MOAAYU
100-kpaTHOW meHBl OOJDKHA COCTABJISATh KOKOAYIO CEKYHIAY
0,035 xr Ha 1 M2 ropsieil MOBEPXHOCTH.

B mocnennye ronpl CHHTE3UpOBaHa HOBas TpyINa MHOBEpX-
HOCTHO-aKTHUBHBIX  BEIIECTB —d.1eMeHmoopeanuieckue T1AB.
B rugpodo6HOM HacTH MOJEKYJIBI 3THX COCOUHEHWH Haxo-
ISATCS aTOMBl (pTOpa, KpeMHHMS M psa IPYTUX 3JIEMEHTOB,
a TMoJIspHas 4acThb TakKas e, Kak H y OOBIYHBIX MOHOTEHHBIX
BemecTB. Cpeny 3THX COEIMHEHHMH OOJbIIOE MpakTHYeCKoe
3HaYeHue UMeroT nepTopHUpoBaHHbIE (HOJHOCTLIO GTOPHPO-
BaHHble) [TAB, KOTOpBIE YCNEINHO MCHOJb3YIOTCS IS TYLLe-
Hus noxapos. IlepdropupoBannsie [TAB, HaskIBaeMble «ier-
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KOH BOJOH», 00ECreYnBalOT BLICOKYIO HANEKHOCTb TYIIEHUS
TOPIOYHX XHJKOCTEH 3a CYET pe3KOoro yMeHbIIEHUS HX HCIIa-
peHus 4epe3 IIeHKy, obpasyeMyro ITAB Ha ropsiueit nosepx-
HOCTH.

IHOXXMNPAIOIZAS
IJIAMA

Troxu XJjomka, HaxoAslLiecs B TpIOMe Mapoxona, oOMIbHO
HOJIWINA KEPOCHHOM M... MOJOXIIH. Yepe3 HeKxOoTopoe Bpems
TeMIlepaTypa B TproMe nopssiack 10 300°C, a mo 6akuHCKO-
My MOPCKOMY NOPTY MOTAHYJIHUCL obGyiaka neiMa. Korpa mo-
Kap B TPIOME JOCTUT CBOEH BEPLIHMHBI, ITOCIEI0Bala KOMaH-
ma: «Jate meny!». Uepes aBe MHHYTH TeMIepaTypa
B TptoMe Obuia Beero 90°C, a uepe3 ceMb MUHYT INEHa BbI-
nonssna Ha manyby. Korna meHa ocesia, mMoKa3alluChb IOYep-
HEBIUHE TIOKH XJIONKA, OHM yXe He nbiMiiuck. Taxk Ha Kac-
MM NATHAJUATh JIET Has3al INPOBEIU OJHO M3 HCHbLITAHUHN
BBMII - BRICOKOKPAaTHO#l  BO3AYLIHO-MEXaHUYECKON IEHBI,
KOTOpPYIO HeO(HUHAIBHO Ha3BalM «MOXHUPAIOLICH IUIaMs».
Takas nena mosy4aercs MyTeM MPONYCKAHUS CIOXHOTO pacT-
BOpa (BOJa, TMOBEPXHOCTHO-aKTHBHOE BELIECTBO, 3arycTu-
Telb; 3TOT PAaCTBOP 4YaCTO HENPAaBWILHO UMEHYIOT 3MYJIb-
cuell) uyepe3 MEJKYI0 CeTKY B OOBIYHOM IeHOT€HEPAaTOpe.

IMOXAP
CO3JAET IIEHY

ITpu noxxapax B 31aHUsX M COOpYXeHUsX (Ha 3aBOJax, cKiia-
[laX, B KHHOTeaTpax, a3ponopTax ¥ Jp.) 10 TOrO Kak HavyHeT-
Csl MHTEHCHBHOE TYIIEHHE OTHS, CTPOMTEJIbHbIE KOHCTPYKLHH
CHJILHO HarpeBaloTca. IIpHM 3TOM Jake HETOpSIIMe Mare-
pHanbl NpeTeprneBarOT 3HAYKTENbHbIE H3MEHeHUsi: OeTOH
«B3PLIBAETCS» OT 3aKUIAHHs HAaXONsIUEeHcs B HEM BOJbI
U pacluMpeHHsl COCTaBJISIOUIMX, CTalb aedopmupyercs, rpa-
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HHUT pacTpeCKUBaeTCs, B Pe3yJIbTaTe CHIKAETCS NMPOYHOCTH
KOHCTPYKIIMI, YTO MOXET NPUBECTH K CEPbE3HBIM aBapHUsiM.
Ocobyro ocTpoTy npobieMa 3aiUThl KOHCTPYKIMIA OT paspy-
LIeHUs NpM nokape mpuodpenia B Hactosiuee BpeMda. Cpda3a-
HO 3TO C TeM, YTO COBPEMEHHbIE KOHCTPYKUHUH MPOCKTHPYIOT-
Cs1 OOJIETYeHHBIMH C MPUMEHEHHEM TOHKOCTEHHBIX BBICOKO-
IPOYHBIX XeJIe300€TOHHBIX M CTAIBHBIX Npoduiel, KOTopble
B CPaBHEHHH C TPaJHLUOHHBIMU XapaKTePU3YIOTCS MOHIKEH-
HOHl OrHECTOMKOCTBIO.

st 3amuTHl HECYIMX CTPOMTENIbHBIX KOHCTPYKIMH OT
paspylleHusl IO JACHCTBHEM OrHS MPUMEHSIOTCA JIETKUe
LITYKaTYpKH U OOJIMIOBKM U3 WM3OJISIIMOHHBIX MaTepHasloB,
HO Hambojiee MNEpPCHEKTUBHBI BCIyYMBAIOIIMECS OTHe3a-
IIMTHBIE MOKPLITHS. VX HaHOCAT MEXaHH3UPOBAaHHBIMHU CIIO-
co6aMi Ha KOJIOHHBI, Oayky, (epMbl, MaHenau; NpU MOXape
OHHU BCITyYMBAIOTCS, yBEJINYUBasICh B 00BEMe M 00pasyst TBep-
IOyl TeHy. OTa neHa o0JyiafaeT BBICOKMMH TEIUIOM3OJIUPYIO-
LMMH CBOMCTBAaME H 32 CYET 3TOTO NOBBILIAET BO MHOTO pa3
npejieJl OrHECTOMKOCTH CTPOUTENbHbIX KOHCTpykuui. Ilena,
KOTOpas He TOpUT B OrHe!

B oTeuecTBeHHOU M 3apyOexHOH MpakTUKE IMIHPOKO IPH-
MEHSFOTCS HECATKH Pa3JIMYHbIX OTHE3aUIMTHBIX BCITY4HUBAIO-
UIUXCA TOKPBITHH I8 MeTajlla, OpeBeCHUHbI, OeTOHa, CO-
CTaBbl KOTOPHIX B OOJIBIIKHCTBE CIlydaeB SIBJISIOTCS CEKPETOM
cTpanbl win QupMbl. Kak npaBuwiio, MOKPBITHS H3TOTaBJIM-
BAIOTCSl H2 OCHOBE MOJIMMEPHBLIX cMoJl. Takue cMOJIBI, JIaky,
3Mally, TJIaBHbIM 00pa3oM Ha OCHOBe xapOaMHIHBIX M MeJia-
MUHO(OPMaNbJETUAHBIX KOMIO3ULHHA, 06JafaloT xopoiuei
YKPBIBUCTOCTbIO, IIOBBILLICHHOHN afare3nei Kk MeTajllly U JipeBe-
CHHE U CHOCODOHOCTBIO BCIYYMBAThCS NPH HATPEBAHUH 3a
CHeT nepexona B IUIaCTHYECKOe COCTOsiHHe. IIpHM BBICOKOTEM-
NepaTypHOM pa3jIoKeHHH CMOJI oOpasyeTcsi TepMOCTOMKHIA
yrOJIbHBIH IUIaB — yrojibHas neHa. B coctaB McxonHO# xommo-
3MIUM BBOJSAT Da3jIHyHble A00ABKH: MeJaMHH, MejleM, Me-
JIOH—[UISl TOBBILIEHHS TEPMOCTOHKOCTH, CTEKJIOBOJIOKHO-
JUIs. yOpO4YHeHHus! (apMHUpOBaHUs) 00pa3ylommxcs npu Mmoxa-
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pe yrojibHbIX IUIaBOB (1IOJ OEHCTBHEM OTHSI CTEKJISIHHbIE BO-
JIOKHA OIUIaBJISHOTCS, 3allliilas OT BHITOPAaHHS OCTaBUIYIOCH
OpraHHYecKyr 4acTb NOKPbITHS). KoMmosuuus coneput
TAKKe AaHTUIMPEHBI (BEeIECTBa, TOPMO3AIME BO3rOpaHUe
MOKPBITHSI) U a30TCOACPKalMe WIH XJIOpCOoAepKallue raso-
obpazoBaTenu. ITH razoodpa3oBaresiy NpU BBHICOKHX TeMIIe-
paTypax pasyararoTcs C BblAeJIeHHeM CBOOOJHOrO a3oTa WK
xJjiopa (razoB, NPENsSTCTBYIOUIMX TOPEHUIO), KOTOPbIE BCIy4H-
BalOT HOKpEITHE. ICTIONB3YIOTCS TakKe MOKPLITUSI Ha OCHOBE
KUOKOTO CTEKIa.

BemyuuBaromuecss OrHeCTOMKHE MOKPBHITHS HAHOCAT TOJI-
IHUHON 3-5 MM, IpH [eHCTBUM OTHS TOJILIMHA BCIEHEHHOTO
cnod nocruraet 55-65 MM. OTo obecreuMBaeT OTHECTOH-
KOCTb CTAJIbHBIX KOHCTpykuuil B TeueHue 45-60 muH. 3a 310
BpeMsi HAYHETCSl aKTHBHOE TYIICHHE NOXapa, U 3aHHIO He
OyneT NpHYMHEH CYILECTBEHHBIH yIepb.

Orxe3aluTHBIE BCIYYHBAIOLIHMECS MOKPHITHS HAUUIM M-
pOKOe MpUMEHEHHE [UIsi [OBBIIEHHS  OTHECTOMKOCTH
NPOMBIIUICHHBIX, BBICTABOYHBIX M CKJIA[JCKUX 3JaHWil CO
CTaJbHBIMHU U AJTFOMHHHEBLIMI KOHCTPYKIMSIMH, a TaloKe s
3aIUThl OT OTHSl KOPIyCOB CyXHX [IOKOB B CYJIOCTPOECHHH.
Hcnone3yiotcs OHM M B ApPYrHX 00J1acTsX.

ITEHA
N )KU3Hb

INIEHA MOPCKASA
U PEYHAS

Ha 6eperax Mopeil BOONb JIUHMK MpUOOS BCEraa MOXHO BH-
IeTb Baibl neHbl. OTkyna riena? BenenuBaetcs mMopckast Bo-
Ja M3-32 MPUCYTCTBUSI B HEH OpPraHUYEeCKUX BEIECTB C BBICO-
KOl TMOBEPXHOCTHOW aKTHBHOCTBIO — IPOAYKTOB JKU3HeIes-
TeJIbHOCTH MOpcKo# ¢uiopsl u (aynsl. IHOraa Mopckast neHa
IIPUYMHSAET HeMaslblil Bpeld. B SInonuu, ctpaHe ¢ orpaHuueH-
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HOHM TOCEBHOM IUIOIIAAbIO0, OT IEHbl CTPajaroT MOCEBHI: Be-
Tep NOAXBATbIBaeT KJIOYbS NEHBI M PAa3sHOCUT €€ MO MOJISIM,
rHOHYT pacteHusi, u0O B MEHE COJOEPKUTCS COJIb.

BMecTe ¢ TeM, Kak 0ka3ajioch, MOPCKasi IeHa MOXET OBbIThb
U ToJie3HO#. B Mopckoili neHe conepxaTrcs NOMHMO COJU Be-
uiecTBa, objagarolye BBICOKOM OHMOJIOrMYecKO#W aKTUB-
HOcThlO. IleHHas KUAKOCTb YCKOPSieT POCT pacTeHHH, IOBBI-
1IaeT BBDKMBaeMOCTb WUKpPHHOK Kedanu, xpeBeTok. «IleHoi,
Oeperyuieii )KU3Hb», Ha3BaJl €€ XYPHAIHNCT, 3HAKOMHUBIIHHCS
¢ paboTaMu YKpamHCKUX y4eHbIX. ClIefOBaTeIbHO, MOPCKYIO
MIEHYy MOXHO MpPeBpPaTUTb U3 «Bpara» pacTeHWil M XUBLIX CY-
1IeCTB B UX N0Oporo apyra ¥ NOMOILHHKA.

A BOT peuHas rneHa Bceraa Oblla OMacHbBIM M KOBAapHBIM
BparoM uejioBeka. Ilena — npeBocxoaHas KOJbIOesb i pa3Bu-
THUS. MHKPOOPraHMU3MOB, U B TOM 4HUCJIe, BpeIHbIX. B Hell oHM
HaxonsT Nuuly, BO3AyX, 3amuTy. W emie HenaBHO, OO TOTO
KaK ObUIM 3ampelleHbl UCHBITaHUS aTOMHOTO OpYXHsl B aT-
Mocdepe, MeHa Ha MaBOJKOBOW BOAe Bcerna OTUvanach Mo-
BBIIICHHBIM  COJEpXaHHMEM  PAaJMOAaKTUBHBIX  BEILUECTB.
C orpoMHoO#l MOBEPXHOCTH CHEra Ha MOJISX U B JiecaX OCEB-
IMe NPOAYKTbl aTOMHOIO B3phIBA IONAJAjd B BOLY...
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HAP3AH,
INIEHA U 3JOPOBBE

Tena, moyyyeHHass U3 PAacTBOPOB JJIEKTPOJHMTOB, T.€. Be-
IIECTB, He OOJafaloUX MOBEPXHOCTHOH aKTHBHOCTBIO,
oueHb OBICTPO, 3a HOJHM CEKYHABI, pa3pymaercs. OO6blyHas
ra3upoBaHHas BoJa MpencTaBisieT coOO# pacTBOpP YIJIEKMC-
notel (nexTponuT). Korma Mbl HajlMBaeM «ra3upoOBKy»
B CTakaH, T.€. CHW)KaeM JaBJIEHHE, 0] KOTOPbIM OHa Haxo-
Jack B caTypaTope, BOJA «BCKHUIIAET» —3TO BBIIEIISIOTCH
my3bipeki CO,. Tly3bIpbk¥ HEONTOBEYHBI M GBICTPO HCHE-
3al0T.

Hap3aH, ecceHTykd, OOpXOMHU [alOT NEHY HECKOJIbKO 60-
Jiee ycToiluuByro. bosiblle neHsl y IIaMIIAHCKOTO: B HEM CO-
JepXaTcs NMPUMECH OPraHHYECKHX BEIIECTB —IEHOOOpa3oBa-
TeJen.

N3BecTHO, 4TO OTCYTCTBYeT JeueOHblA 3ddexT y MuHe-
panbHOR BOABI, MOJYYCHHOH pPACTBOPEHHEM YHUCTOH COJIH
U COOTBETCTBYIOLIEH IO COCTaBy €CCEHTYKaM IUIM Hap3aHy.
Huzox sddexT MCKyccTBEeHHOro Hap3aHa, MOJYYEHHOTO Bbi-
HMapHBaHHEM BOJbI NPHPOJHOIO MCTOYHHKA M ITOCIEIYFOIIMM
PacTBOPEHHEM COJIEBOrO OCTaTKa B 4KCTOM Bojme. OueBUAHO,
OTCYTCTBHE Ta30BBIX ITy3bIPbKOB YMEHbIIaeT nesiebHoe neil-
CTBHE 3THX COJIEBBIX PacTBOPOB.

CrienManucTel-0aTbHEOIOTH CYMTAIOT, 4TO JieueOHbIH 3¢-
(eKT 3HAMEHUTBIX Hap3aHHBIX BaHH CBS3aH HE TOJBLKO C CO-
JIEBBIM COCTaBOM BOJ, HO U C OOpa3oBaHMEM Tra30BBIX
my3bIPLKOB, KOTOPHIE OCEHAlOT Ha Teje 4eJoBeKa, IpH-
HMMAJOILEro TakKylo mpoueaypy. I1y3bIppkd yBEIMYHBAIOT Ha
Koxe KoHueHTpanmo coneit 1 CO,, oTyero ycunuparotcs o6-
MEHHBIE TPONECCHl B OpraHu3Me M yiydmiaetcss obigee co-
CTOSIHME TaIUCHTA.

Henb3sg 1 younuts nentebHoe NeiicTBHE BaHH HeGOJIbIION
nobaskoii nmeHooOpasoBateneit? Hackoibko HaM H3BECTHO,
TaKUX ONBITOB Bpayd He NMPOBOMMIN. A MOXeT ObIThb, CMeCh
COOTBETCTBYIOLIMX coJsieii ¢ mobGaBkoil menoobpasoBateseit
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obiapaet GonbiuuM JeueOHbIM 3ddexkTomM? Beap mpu 3ToM
sameiuTes Bhixo CO, M3 MUHEPanbHOH BOMBI, a 3HAYMT,
YBEJIMYUTCS HACBHILIEHHOCTb €€ ITy3bIpbKaMH.

Bpauu ucnosnn3yroT MeHy He TOJLKO Uit aKTUBHOIO BO3-
IEeWCTBHS HAa OPraHM3M 4YesIoBeKa Yepe3 KOXy. B MOJHKIMHU-
KaX, OOJbHHIAX, MHOTHX AETCKMX Cajax IIMPOKO IPaKTH-
KyeTcs JedeOHas TpoueAypa, HMeHyemas «KHCIOPOIHBIN
HalUTOK», «KOKTEIJIb» WIM IIPOCTO «IeHKa». Peub wHueT
0 BBEJCHUH KHcIopojaa B xenynok. Ilpouenypy HasHavaroT
IpY KHUCJIOPOJHOM TOJIONAHUH, JICUCHUH psina OoJie3Hel, Ha-
npUMep  S3BBl  OKEJNYAKa, TIpH  HU3KOM  COJEp)KaHUU
reMorijiobuHa, obweM ociabiieHud opranu3mMa. BMecTo 30H-
1a—PE3UHOBOro LUIAHTa € KUCJIOPOJOM — MALMEHT TJOTaeT
BKYCHyI0 mieHy. Ee NpUroTaBjuBalOT U3 COKOB, BUTAMHHOB,
MOJIOKa, TJFOKO3bI, Oelka U OOWIbHO HACHILAIOT KHUCIOPO-
JIOM, a B psijie CJIyuaeB U JieKapCTBaMH; MeHy HabuparoT Jio-
KEUKO!l WIM NBIOT 4epe3 TPYOOuKy KaK KOKTEWb — HPUSTHO
u noye3Ho. OCobeHHO MO BKyCy Takoe JIEKapCTBO JETSM.

IIEHA
BO PTY

Cimrona obpa3syeT XOpollyio IieHy, a TaKk Kak NeHa ycToiuuBa
TOJIbKO TIpH Hanuuuu B pactsope [TAB, npencrasnsercs Bo3-
MOXHBIM YTBEPX/aTh, YTO TAaKUE BELECTBA B CIIFOHE MPUCYT-
ctByroT. I nefictBuTenbHO, B CiItOHe OOHapyXeHO OekoBoe
BEIIECTBO MYILHUH, KOTOpOE CHOCOOCTBYeT OOpa3oBaHHUIO
MeJbyaiiiieil nensl, 0OBOJIAKMBAIOILEH pa3MelibueHHylo 3yOa-
MM TMHIY.

BcenienuBanue yBeJIHUMBaeT 0OBEM CIIIOHBEI BO PTY M PE3KO
TOBBIIIIAET MOBEPXHOCTh CONPUKOCHOBEHHS CIIOHBI M IHILU.
B pesynbTaTte cMauuBaeTcs CJtoHOH Bes nuia. CrnocobHOCTh
CJIFOHB! OOpa30BHIBaTh BBHICOKOIUCIEPCHYIO M MPOYHYIO TEHY
JeaeT BO3MOXHBIM CaMO MOCTYIUIEHME MHINH B KeJIyHOK.
Haxonscey Bo pty 16-18 ¢, nuina cMayuBaeTcst O0IBIIAM KO-
JuyectBoM ciroHbl (10T s6m0k—2 1 cmonbl, 10T cyxa-
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ps—25 r cimonbl). Beero 3a cytku Goiiee mosyTopa JIMTPOB.
ITema cooOmIa€T KOMKY TNMIIM CKOJIb3KOCTh, oOJjeryas
[POXOXAEHHE B TJOTKY, a 3aTeM B MHIIEBOA. Bmecte co
CIIIOHON B KeJYyJOK MOCTYNaeT M BO3AYX, 0e3 KOTOpOro He
MOTYT HOPMAaJIbHO TPOTEKaTh MPOLECCHl MUILEBAPEHHUS.

ITIEHA
BHYTPU HAC

Besnocunen mouyTH UeINKOM INOCTpoeH M3 Tpybok. Tpybua-
Tyl0 XOHCTDYKLMIO HMEIOT MauThl, MHOTHE [ETall camoJie-
TOB, MOTOLMKJIOB U IPYrux MammH. Tpybka ¢ TOJICTOH CTeH-
KOH He MeHee NpPOYHA, 4YeM CIUIOUIHOMN CTepXeHb TaKOrO XKe
CeyeHMUs.

Ho TpyOka 3uauMTeNbHO Jierye CTEpXHs, U Ui €€ H3ro-
TOBJICHHS! HY)XHO MeHblle MaTepHalla, HalpuMmep MeTaiuia.
[To3aToMy Tak IIMPOKO MCMOJBL3YET YEJNOBEK TPyOUaThie KOH-
crpykuuu. Jlerko u oueHp HapmexHo. Hy, a cam uesoBek?
IIpupona noszaborwiace U «obJyerywia» Hac. DTO MPEKIe
BCEro kacaeTcsi ckesleta. HekoTopble Halld KOCTH HMEIOT
TpyOuaToe crpoenue. Hampumep, TpyOuaToit sBisercs Oe-
IpeHHast KOCTb, OHA BBIEP)KUBAET HArpy3Ky Ha MPOHOJIbHBINA
u3rub 10 JByX TOHH. BOJbMIMHCTBO KOCTed, Tak Ha3bl-
BacMble IyOdaThble, NPEOCTaBISAIOT cOOOW TBEpAyIO NEHy CO
cneuuduyeckoi popMoil TBepabIX neperoponok. Pacrosioxe-
HHUE 3TUX CTEHOK-TIEPETOPOJIOK CXOJHO C KPYXEeBHbIMH (ep-
MaMU MOCTOB U MOCTOBBIX KDaHOB, CBOJOB M IepEKpHITHH
3gaHuil. B Takumx KOCTAX BBICOKAast HMPOYHOCTh COYETACTCH
¢ MuHUMaJIbHOH Maccofi. (HamoMHMM, YTO CJIOBO ckesem 3a-
HMCTBOBAHO U3 IpE4ecKOro u OYKBaJILBHO O3HAYAeT CyXxoil,
8blCoXWIUIL.)

Eme serve KOCTM nTHUI ¥ MOPCKHMX 3Bepeil.

IleHHy10 CTPYKTYypYy MMEIOT He TOJNbKO KOocTd. Ilo BhIpa-
xenmo Sxosa Mcupoposuua [lepensMana, aBTopa paga 3a-
HUMaTeJbHBIX HAYYHO-TIOMYJISPHBIX KHUT, UISl GOJIbIIMHCTBA
moned MwuTHOH (106) kak BeJIMYMHA OCTAETCS «3HAKOMBIM
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HE3HAKOMIIEM» — TaK PeJKO C HUM BCTPEYAETCs 4HeJiOBEK B ilO-
BCEIHEBHOM XM3HH M TaK TPYAHO €ro cede mpeacTaBUThL (U-
3uyeckd. Ho nMeHHO Tako#l BEJIMYUMHON HYXHO ONEPUPOBAThH,
4TOOB!I OOBSACHUTD, YTO NOBEPXHOCTb JIETOUHBIX IMY3BIPHKOB —
9TOH NEHOMOAO0OHOM CHCTEMBbI—COCTaBJISIET OKOJIC MUJUIHOHA
KBaJpaTHbIX CAaHTUMETPOB.

KupoBsle OTJIOKEHHS B Tejle —TOXe MeHa. I[IeHHCTYIo
CTPYKTYPY HMEIOT BOJIOCHIL.

INEHA -
SAIIMTHUIA JIETKHUX

Ilepen TeM, Kak HAHECTH MOKPHITHE W3 LUBETHOIO MeETajla
(uMHKa, MeId, 0JIOBa, HUKEJIS M JPYTUX) Ha JKeJIE3HbIE JIMCTHI
WIM JeTajH, UX TPaBAT B TPaBWIbHBIX B&HHBIX KHCJIOTaMuy,
B KOTOpble BBOJAT CIeLUalbHble A00aBxu. Takue BaHHBI
BCerJa «HapsiT»; U3 HUX BBIOCJISIOTCS Naphl BPEIHBIX Be-
IIECTB, ONACHBIE IS 3J0POBbsl uesioBeka. MecTHas BEHTHIsA-
LU OYMIaeT BO3AYX, HO NPH 3TOM BO3HUKAIOT CKBO3HSKH
U noBblNeHHBIH WiyM. [IpocToif nyTs 60pbOBI C ITHMU Bbife-
JIEHUSIMU — CO3JaHie NEHHOI'O CJIOS HAa NOBEPXHOCTU BAaHHBL
Hanpumep, Uisi yMeHbIIEHHST BBIHOC2 TOKCHYHOTO OKCHIa
XpoMa B JJIEKTPOJIUT, MPUMEHSEMBIH I XPOMHPOBAaHUS,
BBOJSAT mpenapatr XpoMuH (2-3 rpamma Ha autp). C no-
MOUIbIO 3TOTO WIH JPYTUX IMOBEPXHOCTHO-aKTHBHBIX BEILIECTB
CO3[1aI0T 3ALIUTHBIA CJIOH NEeHbl Ha NOBEPXHOCTH KUCIOTHBIX
BaHH, HaNpuUMep, NpU TPaBJICHUH XKeJie3a nepel HAHECEHUEM
SMau.

I'HE3JA
N TOMHUKHA 13 IIEHBI

ITon 6anxoHOM WIHM KapHM30M, B YIJIy OKOHHOIO IpoeMa
KpBUIATBhIE CTPOUTEJIM —JIACTOYKM IOCENISIOTCS Ha ONUH Ce-
30H. I3 MeJIKUX TpaBHHOK, BJIAXHOHN 3eMJIH, CMaiMBaeMBbIX
HEHHCTOM CIIIOHOM, CO3at0T OHU CBOM OOMUKH. Patys 3a uu-
CTOTY 3[aHuil, UHble PETUBBIC XO3s5ieBa pa3pylIarOT 3TU Oec-
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MPOEKTHbIC COOPYXEHHS, XOTS JOCTaTOYHO NOOpHI2rare Ta-
KHE «Ja4Kn» CHAPY)XU PAaCTBOPOM H3BECTH WJIH Meja, ¥ OHH
craHyT He3aMeTHeIMU. [lpupona pacnopsmwiack Mymapo,
HaJeJIMB JUTHHHOKPBUIbIX CTPOMTENIEH COCOOHOCTBIO CO3Ma-
BaTh JIETKUIl MaTepHaJl, CBOETO pojaa MeHocaMaH. Bymes 3ToT
MaTepHall CIUIOUIHBIM, a 3HAYUT, U 0oJiee TMKEJILIM, THE3NO
Morjo Obl PyXHYTh BMeCTe C OOMUTaTEJISIMU.

CTposT XWIbe U3 MeHbl U HacekoMble. MHOrHe M3 Bac,
HaBEpHOeE, 3aMeyally, 4TO C BETOK WB, PACTYILHUX 1o Oeperam
NPYyJIOB, peK, MaJaloT KAl BOILI IIPU CaMOM 0e3001a4HoM
HebGe. OcTaHOBUTECh, IPUCMOTPHUTECH NMOBHUMATEJIbLHEE K Jie-
peBy, M BBl 3aMETHUTE, YTO KAaIUld BHINAJAIOT U3 KOMOYKOB
TeHbI, IPUKPEIUICHHBIX K JIMCThSM. Takue KOMOYKM MOXKHO
YBHOETb U Ha CcTeOJIAX TpaBbl, H HA KyCTax; B HAPOJE UX Ha-
3BIBAIOT «KYKYLUKHHBI CIFOHKUY.

Co3aeT neHHy0 CyMOYKY KPOXOTHOE HACEKOMOE — MeHHHU-
ua (Aphrophoridae), poacteennuna uukan. B3pocnbie meH-
HHIBI XOPOIIO JICTAIOT U NPHITAIOT, & BOT MX JIMYMHKHA MAJO-
HOJBIDKHBI, IMEHHO OHM BBINENISIOT IEHY, CKOIUIEHHS KOTO-
POl CIyXaT MM XIIbeM (OTCIO[Ja U HOHUIO Ha3BaHUE ITUX
HacekoMbIX). OmuH W3 BHUAOB MEHHHUII TaK W Ha3bIBAETCS—
«IeHHHIA CJIIOHABAS»; 3TO CAalOBBIA BpEAUTENb, OH OOUTaeT
Ha CTEOJIIX M JIMCTBhSAX 3eMJISHUKH, CMOPOIUHBI, IUIOJOBBIX
IIepeBbEB, pO3.

IMPOTUB
IITHI] U HACEKOMBIX

B ¢espane 1978 roga B mrarax Keutykku u Tennecu (CIHIA)
6bU1 M31aH 3akoH 0 O6oppde ¢ Apo3gamMu U ckBopiamu. Ilo
HEHU3BECTHHIM NPUYMHAM MMEHHO B 3THX JABYX IUTaTtax 00o0-
CHOBAJIOCH OTPOMHOE YHCJIO 3THX NTHIl, TOJLKO B LITATE
Kentykku no 77 MwuUiMOHOB. AcasbT CTald CKOJIb3KUM OT
noMeTa, nocTpajgany noceBnl. Cpend Jrofeil Havanach 3mM-
IeMHUsl Kako#-To peaxoit Oose3nu. JI0OOMBITHO, uTO ISt
HOWIera 3Ta ruraHrckas cras usdOpana B wrate KeHTyKku
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WIOIIaAKy Bcero B 12 rextapoB. BoT TyT MX W HaKpbUIH
C BEPTOJIETOB pAaCTBOPOM MOIOILIErO BeIIECTBA «TEPTUTOI.
ITTun mpakTHYecKH OKYTAIM CJIOEM MeHbl, KOTOpas CHsUIA
C MEepbEB 3AUMTHBIN CIOH xupa. Cpa3y modyBCTBOBaB (eB-
paJIbCKUH XOJIOA, YacTh NTHLl IYCTWIACh B ApYrue Kpas, HO
MHOTHE MTHIBLI He CyMeNd CIAcTUCh U, yBbl, MOTHOJIH.

Bopsby ¢ HACEKOMBIME —BpEIMTENISMHU IOJIE3HBIX pacTe-
HMii, IPOJYKTOB ¥ MaTEPHAJIOB KMBOTHOTO M PACTUTELHOIO
MPOMCXOX/ICHHS — JIIOAU BEAYT JaBHO, U C INEPEMEHHBIM YCIie-
xoM. bosbume Hanexnwl, Bo3jaraeMmble korga-to Ha T,
rekcaxJiopad M Apyrue XMMHKaThl, He onpaBianuce. Co Bpe-
MEHEM HaCeKOMBbIe K HIM IPUBLIKIIN, a BOT IS YeJIOBeKa, Mo-
JIE3HBIX KUBOTHBIX, PHIOBI M NMTHIl OHH OKa3aJIUCh OAJIEKO He
6e3BpenHbiMU. [Ipy OmbUIEHUH C CaMOJIETOB MHCEKTULHUAAMU
GOJILIUX TEPPUTOPHUIL BMECTE C BpeAUTEIAMU THOHYT 3aifiibl,
KOCYJIM U Jpyrde xuBOTHbIE. [109TOMY H3BICKMBAIOTCSI HUHBbIE
CIOCOObI JIE3MHCEKIMM B MOJISIX M Jlecax, U OOMH M3 HHUX-—
OTpaBJieHHE HaCceKOMBIX AuokcuaoM ceprl (SO,). DToT ras
cMepTelieH T OOJIbIIMHCTBA JIETAIOMIMX U MOJI3AIOIINX Bpe-
muteneir. Ho oOpabatrBaTh razoM nossi 6eccMBICTIEHHO, €ro
YHOCHT BETPOM, a OONbIIME KOHIEHTPAUMH W MacCHpO-
BaHHBIHA MycKk rasa HeGe3omacHel. A BOT €CNU ra3 3aKII0YUTh
B NeHy (BCIIEHHTb MM PAacTBOP NOBEPXHOCTHO-aKTHBHOIO Be-
1IeCTBa) U 3Toil meHo# 00paboTaTh MOpakeHHbIE BpEAUTENIS-
MM IUIOMIafiM C HOMOIIbIO, HAIPUMED, NMOXAapPHOIO aBTOMO-
O6wns, TO mpH IBIWKEHUH aBTOMOOWIA Bce NTHIBI YNETAT,
XHMBOTHbIE pa30eryrcs, a HaceKOMbIE B Ta30BOi# cpene moruo-
HyT. IleHa 4Yepe3 HECKOJIbLKO YacOB Pa3pyLIMTCH, ¥ NOJE WA
Jiec CTaHyT Oe30macHBIMHU Ui 4YeJOBeKa M XKUBOTHBIX. Co-
3Jal0TCsi TaKMe OTPABIsIOMIME INEHBI M JUIS AepaTH3aLMM —
60pBOBI C rprI3yHaMHU: KPHICAMH, MBILIIAMH, XOMSKaMH B XXH-
BOTHOBOJYECKHX HOMeUICHUSNX. OMBITHI OKa3aJIUCh YHOAyHbI-
mu. Takas nepaTuzanus BBIMOJHAETCS 32 HECKOJLKO YacCOB
(ee MOXHO IPOBECTH, HANIPAMEP, BO BPEMs JHEBHOTO BhINaca
XuBOTHBIX). IleHa ObICTpPO pa3pyinaeTcs, ee OCTaTKU JIETKO
CMBITb BOAOH.
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NMEHA
N CHOPT

BTOpKEeHHC XUMHYECKHX MaTepHalIoB B CIOPT SIBHO CIOCOG-
CTBOB&JIO €r0 MAacCOBOCTH M MOBBILIEHHIO CIOPTHBHBIX pe-
3yjabTaTOB. CHHTETHYECKHE MOKPBLITUS NOBBIIIEHHOM 3/1aCTHY-
HOCTM B CHOPTHUBHBIX 3ajlaX, Ha IUIOL[afKaX M OeroBbiX
JIOPOXKaX YCKOPHJIH Oer COpHHTEPOB U CTallepoOB; IIECTHI U3
CTEKJIOIUIACTHKA IIO3BOJIWJIM BBIlllE B3JIETaTb MOPBITYHAM;
HBETHbIE KOBPbI Ha KOPTax cHeJlajli TeHHUC Oosee 3pe-
JUIIHBIM ¥ spkuM. He ocranucs 0e3 «cnopTuBHO#M Harpys-
KH» U IeHOMAaTepHAJIBI.

DjacTHYHblE [NEHOIUIaCTMAacchl M MHEHOpPe3HHa —3TO
yIoOHBle OOTHHKM [UIS TOPHOJILDKHOTO CHOpPTa M TPEHHPO-
BOYHbIE TY(JIHM, 3alLUTHBIE JOCNEXH JIEAOBBIX OOWIOB —XOK-
KEHCTOB; 3TO MaTthl Ui SM IpU3EMJICHHS, CMEHUBILHE
CTPYXKKH ¥ OIWIKH B CEKTOpax JUIsl MPLDKKOB B BBICOTY. Me-
Hee 3J1aCTHYHbIE NEHOIUIACTMACCHI UCTIOJIB3YIOTCS ISt THMHA-
CTHYECKHX MAaTOB, UMH OOOpYAyIOT IUTOIIAIKU [UIsi GOpBOHI,
6okcepckre puHrd. JKecTkue BBLICOKONPOYHBIE MEHOILIACT-
MacChl, HalpuMep, Ha OCHOBE OJIOKCHAHOW CMOJIBI— [IEHO-
SMOKCHUJ —UAYT Ha U3TOTOBJICHUE «BEUHBIX» CIIAJIOMHBIX JIBDK.
Takue NEeHOSMOKCHIHbBIE JILDKU, O(aKTypeHHble CHapyXH ap-
MUPOBaHHOM 3MOKCHIHON CMOJIOMH, O4YeHb JIETKH, HE TpeOYIOT
CMa3K{, OKaHTOBKHM pebep MeTaUIOM, XOpOIIO NPYXHHST
U TO3BOJISIOT Pa3BUBATh OYEHb BBLICOKHE CKOPOCTH Ha CHOp-
TUBHBIX Tpaccax—n0 180 kM/4. B Takke M3rOTOBJIEHBI
npoOHble MapTHH OTEYeCTBEHHBIX OErOBBIX JIBDK C «HAYHH-
KOi» M3 MeHomlacTMace.

OpHUruHAJILHO MCHOJIb3YETCS NMEHA Ha JIBDKHBIX TpaMIUIH-
Hax. YToObl JieTaloiiye JIBDKHHUKM MOTJIM TPEHUPOBATHCS
KPyDJIbIA TOZ, TPaMIUIUHBI MOKPHIBAIOT IMHHOBOPCHCTHIM
CHHTETHYECKUM MaTepHaJIOM, YMEHBIIAIOIUM TPEHHE MEXIY
JbDKEH U MOBEPXHOCThIO TpaMIUIMHA. Eciii HaHeCTH Ha 3TOT
Martepuasl MeHy M3 BOIHO-TOJIMMEDPHBIX PacTBOPOB, YBeEJIH-
YUTCS CKOJIBXKEHHE M BO3PACTET JAILHOCThL mojera. [lostomy
HEpEeIKO JIETOM OKOJIO TPaMIUIMHA MOXHO YBUMEThb MEHOTe-
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HEPATOPHYIO YCTAaHOBKY, a PSAOM C TPEHEPOM — ClIeLMaIUCTa
MO TIPUTOTOBJICHHUIO IICHBI.

Ilena oxkazanach ymoOHOW «HNOACTWIKOW» [UISl MPBITYHOB
B BoAy. Takyio MOAYMIKY NpeMIOXKIIN CNeUUaIUCThl B 0b6ia-
CTM THIPOJMHAMHKM U3 JBYX MOCKOBCKHX HHCTHTYTOB-—
aBHALIMOHHOTO M TUIPOMEIHOPAaTUBHOTO—U OnpodoBau
B IUIaBaTeJIbHOM Oacceiine «Yaiika», B KOTOPOM TPEHHPYIOT-
Csl ¥ COPEBHYIOTCS INPBITYHBI C BBIIIKH.

CnoprcMeHBl BO BpeMsi TPEHHPOBOK COBEPIIAIOT eXel-
HeBHO 1O 90-120 npbDKKOB. VY HAYMHAIOUUX MPBLITYHOB,
a TalKe MpU OTPabOTKE CIOXKHBIX MUPYITOB HE BCE MPHDKKH
ObIBaIOT yna4yHbIMHA. Yiap O BOAY )KUBOTOM WIM CIIHHOM MpU
npbbkke C 10-MeTpoBOH BBILIKM He NPOXOAMT OeccnemHo.
MHorue u3 yuTaTtesieil HaBepHSKa MCIBITAIH 3TO B [ETCTBE,
npbIras B BOJY Jaxe C MEHbLIEH BBICOTHL
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B 6Gacceitne «Yalika» nenHas MogyllKa rapaHTupyet 6e30-
NAcCHOCTb CHOPTCMEHY JdaXe IpH HEYAAaYHOM BXOXIACHUH
B Boay; oHa B 80-100 pa3 ocnabnser ymap o BOMHYIO
NOBEPXHOCTD.

Cuctema [uist co3nanus HeHbl B OacceifHe O4YeHb MPOCTa.
IMocrosiHHO paboTaromuil KOMIpeccop HakayuBaeT B CIie-
IMaibHble pe3epByaphl CKaThlil Bo3ayxX. Ilo curHainy c myJib-
Ta YOpPaBJlIeHHs OTKPBIBAIOTCS MArHUTHbIE 3aCJIOHKH H BO3-
dyX MO JaBJIEHMEM 4epe3 CeTKy C MEJKHMMM syeikamu
BpbiBaeTcs B OacceitH. Boma Bckumaer, oOpasys meny. Jta
MeHa OKMBET» TOJIbKO 10 TeX MOp, Moka B OacceilH nopaeTcs
Bo3yX. [To3TOMy BBINKH [UISI MPBDKKOB OOOpYIOBaHHI CBe-
Todopamu. lpu kpacHOM cBeTe moJavH BO3/yXa HET, BOJa
IUIOTHASL M (OKECTKash, IPHU XKEJITOM CBETE OTKPBIBAIOTCS 3a-
CJIOHKM U ITy3BIPHKHM BO3IyXa HayWHAIOT MOJHMMAThCH K IO-
BEPXHOCTH BOJIbl, BCTICHUBAS e€€; CIOPTCMEH HAYHHAET TOTO-
BUTbCSl K NPBLDKKY. 3CICHBIN HBET—IEHHAst MOMAYIIKAa rOTOBA,
U OPBITYH YCTPEMIISIETCS B CepeOPUCTYIO CBEPKAIOLIYIO MEHY.

IIEHA JEJAET
HAC KPACHUBEE

TIpeaMeThl JIMYHOM THTHeHBl U TeHa Hepasneaumsel. [leHa 3a-
KJIIOYeHa B KyCKe MbUIa, BO (UIaKOHE LIAMITyHS, B COCTaBax
JUTS BaHHBI U Kpeme JUJIsi OpUThs, B Kpacke IUIs BOJIOC, TIOOH-
Ke ¢ 3yOHoit macToil U B mpoueil mapdromepun, xotopas mo-
3BOJISET HaM BBINISAACTh MOJIONO, OBITH KPAaCHBBIMM, OIIY-
aTh CBEXECTh U 0OOPOCTD.

TIpOMBIIUIEHHOCTh BBINMYCKa€T TI'POMAJHbIE KOJIMYECTBA
TUTHEHMYECKMX, KOCMETHYECKHX M Nap@roMepHBLIX Ipenapa-
TOB pa3JIMYHOTO HA3HAYECHWs, NEHCTBHE KOTOPBIX OCHOBAHO
Ha CBOMCTBe 00pa3oBBBAaTh NEHY, W BCE OHM, KaK OpaBUIIO,
B a3pO30JIbHOM yMaKOBKE.

Ilena u3 OGa/UIOHYMKA JIETKO HAHOCHTCS HA KOXY M BO-
JIOCHI, JIOXKHMTCS TOHKHM M pPaBHOMEDHBIM CJIOEM, MOXET
JIOJITO COXPAHATHCA, HE U3MEHssA CBOICTB. B 3aBHCHMMOCTH OT
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COCTaBa OCHOBHOrO MPOJYKTa M BHAA INpOMNEUIeHTa—rasa,
obecneynBaloIero BCIeHUBAHUE U PACIbUIEHHE NMEHBI U3 Oall-
JIOHA,—- 3TH HEHbI MOTYT ObITh YCTONUYMBBLIMH HJIH ObICTpOpas-
pywaromumucs. Ilensl 1mammyHell JOKHBI OBITH BBICOKO-
KPaTHBIMU M YCTOWYMBBIMH NaXe B HPUCYTCTBUU KHPOBBIX
3arpsA3HEHUH, NeHb! I8 OpHTbS —XOpOLIO CMauyuBaTh KOXY
M BOJIOCHI, ObITh YCTONYUBLIMHU HPU MOBBIIIEHHBIX TeMICpa-
Typax; a BOT IMEHHbIE IE30[I0PaHThI, Kpacku [Uis BOJIOC,
CpeACTBa TOCje OPUTBHS, CMATYUTENM KOXH [IOJDKHBI OYCHB
OBICTPO pa3pylIaThCsi, OCTaBJIAsd Ha MOBEPXHOCTH KOXH HIH
BOJIOC TOHKHHl CJIOM KOCMETHYECKOTO CpeACTBa.

KocMeTtunueckuit npenapat B a3po30JbHOM OajuloHe noJ-
*eH OBITh JIETKOJIETYYHM, HHaue BCCHUBaHUEe OyneT 3aTpyn-
peHo. ITo3TOMy OOBIYHO €ro pacTBOPSIOT B CMECH BO/IbI
W CIUpTa, B BOJE, UHOTAA B OPraHUYECKOM pacTBOpHTEIIE.
B xauecTBe NpPOMNEUICHTOB UCIOJIBb3YIOT (PEOHBbI Pa3IMYHBIX
MapokK, pexe Opyrue ckaTble rasbl. B aspo3osibHOM OajuioHe
Ha [OJIIO NpomeJuleHTa mpuxomurcst Beero 10-129 obbema,
HO3TOMY Jaxe npu OOJbIIOH MOpIMU OCHOBHOTO MPOIYKTa
0aJITIOHYUKU MOTYT OBITh OYEHb KOMIAKTHBIMH.

Adpo3oibHas yHakoBKa JUIS HeHbl COBEPILEHCTBYETCS.
IMpunymanu, HanpuMmep, Naxe OaJIOHYMKU C TEIUIOH a’3po-
30sIbHOH neHo# u1a 6puteka. [Tomorperas nmeHa—s3To ropasnuo
OpUsITHEE, YeM XOJIOAHBIA KpeM. BaioH paspeneH Ha nBa
OTCeKa, B OOHOM COIEPXHUTCS OKHCIHTENb (HampuMmep, Ie-
poKcuza BOIOPONa), a B APYIOM — OKHCISIONIEECS BELIECTBO
U OCHOBHOE BeliecTBo. IIpy HaxaTuu Ha TOJIOBKY KjamnaHa
BELECTBA U3 OOOUX OT[AENICHHH CMEIIMBAIOTCS, IPOUCXOAUT
OKHCIIUTEIbHO-BOCCTAHOBUTEJIbHASL peakuusi C BbIOEJIEHHEM
Temwia, ¥ obpasyrouascs IeHa pa3orpeBacTcs.

Ilena crana BaxHbIM KOMIIOHEHTOM 3yOHBIX HacT. beble,
3eJIeHble, TOJIyOble, PO30BbIE MACThI, BbIAABJIEHHbIE U3 TIOOH-
Ka B HeOOJIBIIIOM KOJIKYECTBE Ha 3yOHYIO WIETKY, 0OpasyroT
BO PTy OOWIBHYIO NEHY. DTa MeHa HE TOJIBKO XOPOLUO OuH-
1[aeT 3yObl M BCIO IOJIOCTh PTa, HO U obecneuuBaeT JOCTaB-
Ky KO BceM JieeKTHBIM y4acTkaMm 3y0OB aKTHBHBIX IIpenapa-
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TOB, BBOIMMEIX B COCTaB mact. IIpoHuKas Jaxc B Meibyait-
mMe TpeluHbl 3yOHO#M sManu, Takas nacra YKpeIUlseT ee
U NpeJoTBpalaeT kapuec. ApoMaTHas IBETHas NeHa JeJaeT
OpPOLEAYPY 4HUCTKH 3yOOB NpHUATHOI Aaxe Ans KanmpU3HbIX
neTel.

HYBA
M3 MEHbI

W3 el OeHCTBUTENLHO H3MOTABJIMBAIOT LIyOBI CaMOro pas-
HOOOpa3HOro HasHaueHus. IIpexxne Bcero—3To 3UMHSS BEpX-
HSIsL OJieXKJa: MabTO, pabousie U CIOPTUBHBIE KYPTKHU, CIEll-
onexna. Ee pmenmaroT u3 nyOnMpoBaHHBIX MaTepHanoB: BepxX
U3 3aMILH, TUIOTHBIX BOPCUCTHIX U IUTAIEBBIX TKaHEH, Haillo-
Ha, 00JIerYeHHOro Ope3eHTa, a yTeIUIAIoWui cioi — uryby — u3
3JIaCTHYHOTO NEHONOJIMypeTaHa (moposioHa). TkaHp U mopo-
JIOH mpu AyOJNIpOBaHMM CTONb IUIOTHO CKJIEHBAIOTCH, YTO
pa3beqMHUTL UX HeBO3MOXHO. ITonyyaercs yerkas, npousas,
Telwlas, HENpoayBaeMasi M OJIETaHTHas 3UMHAS OHeXIa.

ly6Gy wiu onesuto U3 HeHBI AENAOT [UIS PACTeHUH, Kapb-
€poB, O3ep WIM Jaxe IS CBAJIOK.

K BeceHHMM 3aMOpO3KaM OCOOEHHO YyBCTBUTEJIbHA pac-
caja oBoiei. s 3aiMThl HEKHBIX PACTEeHHH NPaKTHKYIOT
¢bymiapel u3 Oymaru, co3jaioT ABIMOBBIE 3aBechl. Moxer
IUIst 9TOH 1lesu CIyXuTh U neda. OpmHa u3 xaHaackux ¢upm
BBIIYCKaeT NeHOMaTepHall, KOTOPhI HaHOCUTCS B BUOC XKHI-
KOCTH NpSIMO Ha pacTeHus M 3aTBepieBaeT. [leHa HeTOKCHY-
Ha ¥ pasnaraercd uepe3 48 u. Bosee npoyHyio neHy—Move-
BUHOGOPMAIBAETUIHYIO — HCIIOJIB3YIOT [UISI TaKMX XKe HeJei
B Anrnud. OHa 6oJjiee IOJIrOBEYHa, a pasjarasch, oboraimaet
NOYBY DMTATEJIbHbIMH BeEUIECTBAMM —KaK BHIUM, IIOJIb3a
JBOMHAS.

OueHb CKOPO MeHHYIO 1Iy0y MOXHO OymeT yBHUAETh M Ha
CBaJIKe.

BrIOpocHTh Ha CBAJIKY.... DTO BhIP@KEHHE MMeEET AECSTKH
OTTEHKOB, HO MBI HMEEM B BHJYy UMEHHO Ty CaMyl CBAJIKY,
Ha KOTOpPYIO MOMajaioT pasiuuHele oTxompl. KcraTtu, Ha
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Hu MOpO3 HM He CTpalneH, Bil Xapa.

CBAJIKY K&KIblii XMTedb OONBILOro ropoaa BelOpachiBaeT 3a
roj OO0 TOHHB Oymaru, OWUTOro crewsia, CTapod OIEXAbI,
KOHCEPBHBIX 0aHOK M MHOIrOro japyroro. MWJUIMOH >XHTe-
Jiell —MIWUTHOH TOHH OTX010B. MX HyXHO cobpaTh, BbIBE3TH,
3aXOpOHUTh... KOHEYHO, HE BCE B 3TOM Mycope OTOpOCHL
DTO, ecny OBITh TOYHBIM, ChIpbE, KOTOPOE MBI HE HCHOJIb-
3yeM WIH elle He HAay4MWINCh HCMOJIb30BaTh.

Vxe ceifuac mpakTHKyeTCs NMPOMBIIUIEHHAs! mepepaboTka
Mycopa Ha CHeHUaJbHbIX 3aBOJAX, KOTOpas IMpeaycMaTpH-
BaeT €ro KiaccuUKaiumo, T.€. pazdoOpKy MO KaTeropusm
(MeTaJUIBl, CTEKJIO, KOCTH—OTAEIbHO, Oymara, TpSIbe-—OT-
nenbHO). Bee, yTo ocTtasnoch mocie Takod COPTUPOBKHU, CXH-
raeTcd NoJ mapoBbIMM KomTiamu. Iloxa Tak fenaetcss B HO-
psAlKe NEepBOTO ONbiTa B HECKOJBKHX ropogax. OcHOBHas
Macca Mycopa Ho-IpeXHEMY MIeT Ha cBajiky. Ho mpocto BbI-
OpocuTh Helb3s, AaXe HpH MocHexyromeM cxuraHud. Hyx-
HO BBIKONATh TPAHLIEH, 3arpy3uTh UX MYCOPOM, a 3aTeM 3a-
ceinath 3emieit. He tak yx mpocto! Mycop Ha moBepXHOCTH
3eMJIM—3TO MCTOYHHK WHGMEKumid, JypHBIX  3amaxos,
IOPUCTaHUIIE VIS TPHI3YHOB, MYX.

Ceituac B nopsake NPOBEPKH B pANE CTpaH rpyanl Mycopa
Ha CBAJIKaxX IOKPBIBAIOT CIIOEM OBICTPOTBEpACIOINEeH IEHBI,

125



Hanpumep, U3 nojauyperana. ITon neHo# 6BICTPO HauyuHaeTCs
GaxrepualibHOE passioxeHue, 00LEM Mycopa YMEHbIaeTcs,
0jIHAKO JIaCTHYHAs TEeHa HaJeKHO MOKpbIBaeT ero. Mycop
3QIIMINEH OT TPBI3YHOB, MOKPBHITHE 3aIMIIAeT OT 3alaxos
u oT MyX. IIpy cxurasum Mycopa caMma HeHa CIIYXUT HCTOHU-
HMKOM TEIUIOTHI [JIsl aKTUBHOTO T'OPEHHs HEPa3JIOKHBLIMXCS
OCTaTKOB.

IIEHA
XPAHHUT TEILIO

[dns Temwiousonsuuu OeToHA, JJIS 3alUMTHI TPYHTA OT HpPO-
Mep3aHus, a TakkKe IS YTEIUICHHs OMaNyOKH NpH 3UMHUX
O6eTOHHBIX paboTax NPUMEHSIOT OBLICTPOTBEPICIOINYIO TEHY.
Vicxonuble Matepualinbl i MOJIyYeHHs Takod NEHbI: IEHO-
obpasoBaTesib, MOYEBHHOGOpMAaJbLAETUIHAS CMoOJa, BOJA,
BO3JyX; 3aTBepIeBaHUe YCKOPSETCS B MPHUCYTCTBHU COJISTHOMN
KUCTOTHL. {18 monyuenuss 1 M3 ObICTpOTBEpACIOIIEH IEHBI
kpaTHOCThIO 20 HeoOXommmo Okosio 15 kr cMouibl, 2 KT 1e-
HooOpasosatenst I1O-1 u okosno 2 ¥r 20%,-HO# COJIIHOU KHC-
JoTel. Ci10i#l meHbl TOJIIMHOHW 4-5 CM BBIIEPXKHUBAIOT OKOJIO
10 MuH, 3aTeM HaHOCAT BTOPOH M mocCienyrolliue CJIOU [0
HyXHOH TommuuHbL [locie ucnapenus Boapl oObeMHasT Macca
meHel cocTaBisieT g0 20 kr/M3, a MPOYHOCTB — OKOJIO
0,01 MIla. Ona BbmepxuBaeT 50 HUKJIOB 3aMOpaXHUBAHUS
U OTTauBaHHUs, HO XOOUTb MO Hell, KOHEYBO, Heab3sd. Terwro-
IPOBOJHOCTb TAKOH TEIUIOM3OJISAIMU OYEHb HU3Kas.

IlenHOE «OmesUIO» NOMOTaeT BECTH pa3pabOTKy MOJIE3HBIX
HCKOTAEMBIX OTKPBITBIM criocoboM 3uMoil. B xapbepax paxe
npu 50-rpafycHOM MOpPO3€ KOBIUH JKCKaBaTOPOB JIETKO 4ep-
naroT IpyHT. HeT cieoB oT KOCTPOB WiIH B3pbIBOB. IlouBy
HE OTOIPEBAIOT U HE PHIXJIAT. [ PYHT 3allMILaAOT OT mpoMep-
3aHUsd OBICTpPOTBeprerolMe MNeHococTaBhl. [lenouzonmauuio
MOJrOTaBJIMBAIOT OCEHBIO, YTOOBI COXPAHWTH TEIU1O, HAKO-
IUICHHOE TPYHTOM 3a JieTo. B pe3ynbTaTe IpyHT OCThIBaeT
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U NIPOMEP3aeT OYeHb MEUICHHO U IIEMEHTalMA Mep3JIbIX IO-
pon (OMOHOJMYMBAHME JIbJIOM) IIOYTH HE INPOYMCXOMUT.

IleHococtaBpl Ha He3aMep3lMil IPyHT HAHOCAT C IIO-
MOIIBIO NEHOCTBOJIA BPYYHYIO HIM OOBIYHOW MOJMBAILHOM
MalMHoO#. BHayane ob6pa3yercs NoJBIDKHAsS NeHa, CBOOOJIHO
pacTeKaromascs 1Mo 3eMJie U 3aroJIHAIOMAst BCE €€ HEPOBHO-
cTd; yepe3 8-10 MUH neHa 3aTBEpIEBAET, COXPAHAS BBHICOKO-
MOPUCTYIO SYEHCTYIO CTPYKTYpy. TeriosauuTHble cBO#cTBa
HeHbl He YXyMIUAKOTCS 3a BCE BpeMs IKCIUIyaTaLlUH.

IMomiMepHy!O MEHY MOXHO IOJyd4aTh, BCIIEHHBasi CMeCh
kap6aMUIHOH CMOJIBI, BOJBI, KUCJIOTH M IEHOOOpa3oBaTesis
CKaTbIM BO3JYXOM B CIHEIMAJIbHOM CMECHTEJIE; 3aTEM CMeECh
NOCTYNAeT B LUIAHT W IOCTEHNEHHO pacCHIMpseTCs] OpU JBU-
’eHuu no nuranry. [TomuMepHas neHa, NoJIyYeHHas 1O Tako
TEXHOJIOTHH, MMeeT BBICOKYIO KpPaTHOCTb; OHa HaAaMHOTO [e-
IIEBJIC M3BECTHBIX BCHEHEHHBIX IIACTMACC; PACXOA CMOJIBI
HE3HaYUTEJICH.

ITonuMepHO# NEHOH 3amMINAIOT OT INOJAMOPAXKHUBAHMSA
OypTH!I caxapHoii cBeKUIBL. Takoe NMEHHOE «ONEsUIoN IO3BOJNSET
3HAYUTENBHO YJIYYIIHTH Ka4eCTBO ChIPbS M YMEHBIUHMTHL IOTe-
pu caxapa B CBEKJIE.

Ilena ycnemHo momoraeT pewiaTe M IPSMO HPOTHUBOIO-
JIOXHBIE 3a[layi: B U3BECTHSKOBBIX Kapbepax, HalpuMmep, Ie-
Ha 3aMMUIaeT IPYHT OT pPa3sMOpPaXHUBAaHUS, KOTJa B 3TOM
€CTh HeOOXOAUMOCTE.

TEIUIBIN JIE]{

IMenn! ¥3 BOAHBIX PACTBOPOB MOBEPXHOCTHO-aKTHBHBIX Be-
[IECTB, 3aMep3as NP OTPHUATEJIBHBIX TeMIepaTypax, obpa-
3yIOT CBEPXJIETKHH Jiefl, WIM, KaK ero Ha3blBalOT B TEXHHUKe,
neHosiel. DTOT HACHILEHHBIA BO3AYXOM Jiel IUIOXO IIPOBO-
IOUT TEIUIO, T.€. TeIUIONPOBOJHOCTh Y HETr0O Kak y XOPOLIEro
TEIUIOU30JIATOPa: MO TEILTOM30JISAIUOHHBIM CBOMCTBaM CIIOH
HeHOJIb/Ia PaBHOLEHEH CYXOil peBeCHHE TaKO# XK€ TOJILHHEL
Ero npocro nosyuats, # OH OuYeHb [eLleB, CIHCHMAIMUCTHI pe-
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KOMEHYIOT TICHOJIEd VIS IPHMEHEHUS B CTPOMUTENILCTBE
U TOPHOAOOBIBAIOILEH MPOMBIIUIEHHOCTH B CEBEPHBLIX paiio-
Hax cTpaHsl. [IcHy MOJy4aloT ¢ MOMOIIBIO TOXKAPHOrO MEHO-
CTBOJIA W3 [IelEBBIX HeHoobOpa3oBarteleii—pacreopa CCB
(cynsduTHO-crmpToBas 6appa) u AT (apesecHslii nex). Onun
obbeM pacTtBopa maet 10 50 0O6BEMOB IEHBI

OueHb BLIFOJIHO HCIOJIb30BATh MEHOJNEN KAaK TEIUIO3aIIUT-
HOE MOKPLIBAJIO NpH XPaHEHUHU CIIOCa, ISl YKPhIBAHUS CKJIa-
JI0B OOBIYHOTO JIbJA, XPAaHWIMII CBEKJIbI W IPYTHX OBOLUEH.

Ho ocobenno 3bdextrBHO «paboTaet» neHosen B Kapbe-
pax, ¥ B IIEPBYIO OYEPEb B Kapbepax ¢ OOJbIIOH IIIomanpio
pa3paboTKH, 3alMilas UX OT MPOMep3aHus.

TTeHonen HaneXHO NMpenOXpaHseT OT cMep3aHus LITabenu
necka, 1ebHs, IIMHBL Be3 yTemleHus BIaXHble ChITyYHe Ma-
Tepuajibl Ha 3aBOJax CTPOMTENbHBIX M3JEJIHMi cMep3aroTcs
HACTOJbKO, YTO HMX HEBO3MOXXHO MCIIOJIb30BaTh, MOKAa OHH
HOJIHOCTBIO HE OTTAIOT.

C noMoupio NEHOJMbAA PEryJUpPYIOT TOJIIUHY JIbJa Ha
BOJIOEMAX U PEKax B YCIOBHSX OTPHLATENbHBIX TEMIEPATYP.
B omHuX ciyuasx meHoJied NMPHUMEHSIOT JJIsS TOTO, YTOOBI Jie-
JIOBOE TMOKPBLITHE OCTABAJIOCh TOHKUM B TEY€HHE BCEH 3UMBL
JIjist 3TOrO0 HaMOPaKMBAIOT MEHOJIE B Haualle 3MMbI Ha elle
TOHKU# JienoBblit cnoil. Pa3buth Taxoe MOKpBITHE HE CIIOXK-
HO, B pe3yJbTaTe CYZOXOJICTBO MOXET IPOJOJDKATHCS U 3HU-
MOW; OIS 3TOrO HE HYXHBI MOIIHBIE JienoKoNbl. Eie He-
CKOJILKO MPHMEpPOB, KOI[Ja IEHOJIe[d MOMOTal COXPaHUTh
JIENOBOE MOKPBHITHE TOHKMM: MpU JOOBIYE 30JI0Ta Jparamu
C BOJBI, IPY NPOKJIAJKEe TPYOOIIPOBOJOB Yepe3 BOJAHbLIE Ipe-
rpansl, B Ipyaax ¥ pekax s OopbObl ¢ 3aMopaMu pbIOBL
BMmecte ¢ TeM Hepenxu ciydad, KOrma HeoOXOaUMO, YTOOBI
cioit abaa 6sut ToNIcThIM. [lpuMep: MO 3MMHHMKaM — aBTOMO-
OMJIbHBIM JOpOraM uepe3 TOIH, 00JI0Ta, peKH, 30HBI 3aTO-
TUICHUS — IBWKEHUE BO3MOXXHO, €CJIM TOJIBKO JIEIOBOE OCHO-
BaHHe TojcToe. IleHonen menaer ero OoJiee NOJITOBEYHBIM:
BECHOI1 MEHOJIE TaeT MEUIEHHO, NPEIOXPaHss OCHOBHOM Jie-
JIOBBIA CJIOH OT [eHCTBUS COJIHIA M TEIUIOrO BO3AyXa.
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CIAJKAS HEHA

HauneM ¢ KaTeropu4eckoro yTBepKACHUS TEXHOJOTOB-TIHILE-
BUKOB: «BCSIKas II€Ha —3TO OCHOBAa IPAaBWJILHOIO BKYCOBOTO
BOCTIpUATUS». Bo BCIeHeHHOM cOCTOSHMHU Jrobast RKUIKOCTh
HMeeT MaKCUMaJIbHYIO TIOBEPXHOCTh, 3TO oueBHIHO. Pusmo-
JIOTH YTBEPXJIAIOT, YTO BOCIPHUMYHBOCTH K BKYCy Ha pas-
JIMYHBIX Y4acTKax s3blka HEe ONMHAKOBA. YCTAHOBJIEHO, YTO
LEHTPaJIbHBIA yYacTOK s3blka BOOOIIe Oe3pa3iiMueH K BKY-
,COBBIM pa3fpaXeHHUsM, 3aTO KOpeHb, KOHYHMK M Kpas obJia-
JIaloT BLICOKOH YyBCTBUTEJIbHOCTbIO. KOHYMK sI3bIKa BOCIpPH-
HUMAaeT JIyullle CJIaJkoe, KOpeHb (3alHss 4YacTb s3bIKa)—
ropbkoe. Ha kucioe cunbHee pearupyioT kpas s3blka, a Ha
coJiecHoe —KOHYMK. OmuH TrpaMM caxapa, paCTBOPEHHBbIH
B 100 rpamMmax BOJbl, yXe OILyTMM. XHHHH JaeT o cebe
3HaTh, €CJIM | rpaMM ero pacrBopeH B 35 JUTpax BOAbI.
Hamr s3bIk olyiiaeT CepHyrO KHUCJIOTY, eciu ee Bcero 1 T
B HeHTHepe Bonbl (100 kr), caxapus—B koHNeHTpamuu 0,5 r
B 100000 J1, simoBUTHIH CTpUXHHH—1 T B JABYX TOHHaXx.
Eute Oosiee 4yBCTBUTENIEH K BKYCOBBIM DPa3fpakeHUSM sI3bIK
KUBOTHBIX. He moToMy M Tak Tpy#AHO OOMaHyTb BOJIKa
WIN KPBICY MPU MOMBITKE OTPaBUTh UX simaMu?

Ho Bepremcs x neHe. VMTak, mist yCWIEHHsS BOCIPUSTHS
BKyCa MMIIy HYXHO BCIHEHHTb. Toraa Jaxe Majiass nopuus
IMIIM NONAJNaeT Ha BCE YYACTKH s3bIKA M BEPOSTHOCTBH Ipa-
BIWIbHO OLYTHTb BKYyC 3aMeTHO Bo3pacraet. [losTtomy mery-
CTaTOpbl 4as, BHHA, Pa3JIMYHBIX HAMNHUTKOB (OKYIOT» XKH[-
KOCTb, CMEILNBAsi €€ €O CJIOHOH, a C/IIOHA— OTJIMYHBIHA
neHoobpasoBatesb. VIHOrIa MpoCTO BCIEHMBAIOT CONEPKHU-
Moe Ookajna, BCTpsAXUBasi €ro.

Wsnaswa nena gBIsSETCS COCTABHOHM 4acTbi0 MHOTHX IIPO-

nykToB nuTtaHus. [IblmmHas U cToiikas NMeHa JejlaeT Hauly IH-
ury Gosiee mpuBJieKaTeIbHOM, pa3HooOpa3HOW U ynoboBapH-
Mo

OcoObIM MOYETOM MOJb3YIOTCs OesikoBble U ApPYIHe Cbe-
J00Hble MeHBl Yy KoHouTepoB. COuTas cMech Genka ¢ caxa-
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poM —3HaMmeHuTOe Oe3e. JloOaBisis B 3Ty CMeCb TOJIYEHBIE
OpexH, CHpOIbI, CTYILEHHOE MOJIOKO, BBINEKAIOT BKYCHBIH
topT «Ilonet», HexHble kOHbeTH «Cydue», U momyJspHbIe
«IItuybe MOJIOKO», M pa3IM4Hble BOCTOYHBIE CIANOCTH,
M KpeMBbl UIsi TOPTOB ¥ MMMPOKHBIX U MHOTHE Ipyrue NeuKa-
techl. IlacTuna-—crapunHoe TPagMIUOHHOE PYCCKOE JIAKOM-
CTBO, €€ TOTOBAT, B30uBass QpyKTOBO-ArofHOE IMOpE C caxa-
poM u suyHbIM OenxoM. B mactmne Bcero 1,59 Genka (B
sedupe 8%), HeMHOro caxapa, a OCTaJbHOE—BO3ayX. Jlus
crabWin3aiuy MBIIHON MEHbI B Maccy AO0OaBIsIOT ropsuii
arapoBblii cupomn. OcTbiBas, Macca CTAaHOBHMTCS XeyeoOpas-
HOM, ee 3aTeM cCJlerka MOJCYIIMBAIOT, M NACTWIa TOTOBA.

XanBy TOXe TOTOBAT C NpUMEHEHHEM IeHooOpasoBaTe-
Jedd. JIyis 3TOro UCHOJIB3YIOT 3KCTPAaKT MBUILHOTO KOpH4. Ca-
TIOHWHBI, CONlepXKalluecs B IKCTPaKTe, NalOT BLICOKOKPATHBIE
U BBICOKOCTOHKHMe meHbl. K coxalleHMio, 3TH NeHbl UMEIOT
crienupUYHbIA TPUBKYC, W HAll OPraHu3M K HUM He Gespas-
JIMYEH.

ITena—HeoOxonuMas cocTaBHas 4acTb MOpoOxeHoro. bes
Hee MOPOXXEHOe MOJIY4YaeTCsl TSDKEJIBIM, JbIAUCTBIM U OBICTPO
TaeT. J{isi HaCBIMIEHUST MOPOXEHOr0 BO3AyXoM (ImeHoit) cOu-
BalOT CMeCb BO (pusepe (ammapate AN 3aMOpPaXKHUBAHHSA).
ITo B36MBaEMOCTH CMECH TEXHOJIOTH CyIAT O KauecTBE 3TOrO
MOJIE3HOTO U BKYCHOTO NMPOJYKTAa, a MOKYNATEId OLEHMBAIOT
€ro IO BKYCy: IUIOXO B3OHTOE MOPOXXEHOE MEHEE BKYCHO.

Ecin ke TOBOpUTbL O NEHKAaX Ha BapeHbe, TO OHU Jeil-
CTBUTEJILHO KOHIEHTPUPYIOT BKYC TeX sroj wiu (pykToB, u3
KOTOPBIX BapeHbe BapsT. IIpu HarpeBaHuM M3 IUIOJOB BhIMC-
JiseTCs BO3AyX. BeTpeuasch ¢ MOBEpXHOCTHO-aKTHBHBIMH Be-
LIECTBAMM, COJEPKAllMMHUCS B sSrojax, BO3AyX oOpasyer
cnanxyio neny. Ilys3vippku BO3ayXa, NMOOHUMAsCh CO JHA,
yBJIEKaloT 3a coboil 3epHa, STOABI M BCE TBEpIble HE OTMBI-
Thle OT SrOJ 4YacTHUKH rps3u. OFHO yTelIaeT, YTO MNEHKU
obpasyiotcst yxe npd kunenuu. D70 cBblmie 100°C (tak xu-
ST KOHIEHTPHPOBAHHbIE PacTBOPHI), IPH TakoH TeMIepaTy-
pe BBICOKasl CTepWIBHOCTb obecrneueHa. BrpoueMm, riiaBHbIE
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NOTPEOUTENHN MEHOK —1eTH 00 3TOM HE 3HAIOT.

Ewe Oonee uHTeHCHUBHOE MEHOOOpa3oBaHue HAOIONAETCS
OpY caxapoBapeHHH B NPOMBIIUICHHBIX BaKyyM-arapaTtax,
IpY ynapusaHuu caxapHoro cupoma. Ho 3To saBieHue Hexe-
JIaTeJIbHOG, TaK KaK OHO CHUXAeT NPOU3BOJUTENIBHOCTh TeX-
HOJIOTHYeCcKoTo obopynoBauus. [Ipu Bapke BapeHbs U Npo-
H3BOACTBE caxapa TIJIaBHbIM INeHOOOpa3oBaTesieM sIBIISETCS
CalOHHH, a caxap JIMIIb yBEJIMYMUBAET BSI3KOCTh JKHUAKOCTH, U3
KOTOpOli oOpasyercs MeHA, U TMOBBIIAET €€ YCTOHYHMBOCTD.

Ho He TONBKO Ui NPUTOTOBJICHUS JIAKOMCTB HCIIOJb-
3ytoT neHy. PacckaxeM o OenxoBoit «xumunctke». Haxum
U3 TIeHbI, 00pa3yloIyIocs B KacTprojie ¢ OyIbOHOM, OOBIYHO
ynanstor. YeMm ona mojsee ynasieHa, TeM CBerJiee U allleTUT-
Hee OynboH. KOIM4ecTBO MeHBl 3aBUCUT OT COpPTa MscCa, €ro
YHCTOTHI, Ka4yeCTBa BOIBLI U OT CIocoba BapKu: eclId MSCO
KIaAyT B KUIATOK, TO OeNnkd OBICTPO KOaryJMpyroT, TNeHb
obpasyetcs Majio ¥ OYJIBOH MOJIydaeTcsd Hempo3pauHbM. Ilo-
9TOMY BCE MOBapeHHble KHHUTU HACTOSTEIbHO PEKOMEH[IYIOT
3aKIaabIBaTh MsICO ISl BapKU B XojoaHyro Boay. Hy, a eciu
OyJIbOH TOJIyYWICS BCE-TAKM MYTHBIM, TO €ro OXJIaXOaroT
U nobaBisoT HeMHOro B3burtoro smynoro Oenka. Ilpu Ha-
I'PeBaHUU NEHA YCTpeMJIseTCS K MOBEPXHOCTH, 3aXBaThIBas U3
obrema OyiaboHa Bce MeNKHe BKJIIOYEHMS, [eNIAIOLIMe erc
MYTHBIM.

Takyro ke OEJKOBYIO «XUMYHUCTKY» LIHPOKO HCIOJIL3YIOT
B MHILEBOI MPOMBINUICHHOCTH U151 OCBETJICHUS CaXxapHBIX CH-
POTOB, IPH HPOU3BOACTBE KOMIIOTOB U OPYTHX IMPOIYKTOB.

JMOBUTEJIAM UYAS

Mnst moOGuteneit yas rylaBHOe B HeM —apoMaT. B kakoii-to
CTEHeHH M LBeT. A IOJIHOE OMpee/ieHHe KauyecTBa 4as mpei-
yCMATPUBAET U XapaKTepHCTHKY ero meHoodpasywolleil cro-
cobuoctu. HaBecky uasi 3a1MBalOT P ONPEACICHHBIX YCI0-
BUSIX H3BECTHBIM KOJIMYECTBOM BOAbL. Uepes uexotopoe
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BpeMs GWIBTPYIOT, NOMEMIAIOT B CKIAHKY C MPUTEPTOH
npo6Koil U BCTpsxuBaroT. UsmepsioT 06beM 0OpasoBaBLiei-
ci TeHBl M BpeMs, 3a KOTOpoe ee 00beM YMEHBLUUTCS
HATIOJIOBHHY.

HHTepecHo, 4TO [0 HAIMYMIO WIH OTCYTCTBHIO IEHBI Olle-
HMBAIOT KA4YeCTBO CYXOr0 3aBapO4YHOIO NPOLYKTa, TEXHOJIO-
TMIO IPUTOTOBJIEHHS HANMTKA M KayecTBO Boxbl. Ecnu B cBe-
Xe3aBapeHHOM uae oOpasyercst Oypas IeHa, OHa IpU BeeH
CBOEll BHEINHEH HENpPUBJICKATEIbHOCTH CBHUECTENLCTBYET
O BLICOKMX BKYCOBBIX KauyecTBax HammuTka. I1osiBjieHHe HMEH-
HO TakoW MeH®l O3HAYaeT, YTO M3 CYXOro 4as JOCTATOYHO
NOJIHO 3KCTPAarMpoBaJIMCh apOMATHYECKHE M TOHHU3UPYFOLIHE
BEILIECTBA; MOSIBWIACH IeHa—Iopa HDPUCTYNAaTh K YaeHHUTHIO.
O6wibHas, HO 4YKcTas TeHa yKas3blBaeT Ha TO, YTO BOAA He
JOKUTIesIa, BKYC 4ast OymeT Xyxe. EciM IeHBI HET, HAIMTOK
OynmeT coBceM Oe3BKycHbIM: JIMOO uail OKka3aicd JiexalibM
WIM HU3KOCOPTHBIM, JIuOO Boma Obula CIHIIKOM JKECTKOM
WIK [OJT0 KUMeJia ¥ YTpaTwia BeCb PacTBOPEHHBIA B HEM
KUCJIOPOJ.

JIIOBUTEJIAM ITUBA

B HemasekoM mpouUIOM MHUBO MMEHOBATH (OKUAKUM XJieGom»
U IOJCYHTHIBAIU, CKOJBKO KAJOPHH CONEPXKHTCA B Kax ol
xpyxxke. Korna Macutabpl noTpebsieHHs mBa BO3POCIH, Ha-
YAy CBSI3LIBATH KPYXKH IMBa HE TOJILKO C KaJOPHSIMHU, HO
U c aBapusmu. Tenepb MeIUKH M aBTOMHCIIEKTOPH! OTpHIa-
TEJILHO OTHOCATCS K SIPBHIM JIIOOWTENIsIM THBa: MepBble
—HOTOMY YTO JIFOOUTENISIM MUBa yrpokaeT M3OLITOUHLIN Bec,
BTOpBIE —IOTOMY 4YTO DPACTET YHCIO [JOPOXHBIX MPOUCIIE-
CTBHUii, B KOTOPBHIX IOBHHHA «KpYXKa ruBa». W Bce ke muBO
OBUIO U OCTaeTCs NPEKPACHO YTOJSIOLMM XKaXKAy HaNUTKOM.

Be3 croiikoii meHbl He OBIBaET XOpOILIEro nuBa. ITO
[JIaBHBIM [0Ka3aTeslb €ro CBEXECTH M BHICOKOTO KayecTBa.
B Oymymem miBe neHa nosBISETCS YXe B NEpBble CYyTKH Opo-
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KEHHUs cycja. B xone OpokeHHs B YaHaX CHavajia MOsIBIISteTCS
TaK HasblBaeMbll 3abesl— TOHKUI ciioft Oesloi meHbl Ha mo-
BepxHOCTH. [loTOM meHa HakalulMBaeTcd, oOpasys xapak-
TepHble 3aBHTKH U IHANKU. XMeJIEBble CMOJBI OKPalIUBAIOT
ee B KOpPUYHEBBI 1BeT. IToCTenmeHHO OPOXXKHM OCenaroT, 3a-
BUTKHU NPOMNAJAIOT U Ha MOBEPXHOCTH OCTAETCs TeMHas IUICH-
ka. ITuo roroeo. Ero pasnuBarotr B OYyThUIKM, MeTaJIINYe-
ckue OaHku, OOoukHM U 3akynopuBaroT. Ilpomecc Gpoxenus
npuBOIUT K Hakomwlenuto B mie CO,, KOTOphI# Npenoxpa-
HSET MUBHBIE COCTABJIFIOIIME OT OKHMCICHMS M NPUNACT IHUBY
nonHoTy BKyca. Ilpu posnuse nasnenue manaet u CO, crpe-
MHTCS BBIPBaTbCS U3 KpYXKU. B oTimuue o1 OGopxomu, Jiu-
MOHaJa WIM [IIAMIAHCKOTO TMHBO  CONEPXMT  IEHO-
obpazoBaTeny ¥ CTabWIM3aTOPhI—XMeJIEBbIe CMOJIbI, Oesiki,
JIEKCTPHHBI, MCJaHOMIUHBI W Op. Ha mnoBepxHOCTH fKBa
obpasyercd mena, Oe3 KOTOpPOH MblI He NpenacTaBisieM cebe
NHBa.

Creunaneubit T'OCT npepmuceiBaeT cnocod omnpepese-
HUS NeHbl B IMBE M ee mokasarteau. Tak, misi OyTbUIOYHOTO
MMBa BBICOTA MNEHBI—HE MeHee 20 MM, a NMEHOCTOMKOCTD — He
MeHee 2 MUH. UeM Jlydlle mUBO, TeM BBIIIE CTOWKOCTb INCHBL
Ilena moybkHA UMeETH MeJIKHe sYeHKH WIHM, KaK TOBOPST Cle-
LMAMCTLI, ObITh KOMMAKTHON. OTKYNA e B MHBE MOSBJISIOT-
cst meHooOpasoBartenu? [aBHbIA MX MOCTaBLUMK —cosion. Ha
€ro OCHOBE ¥ TOTOBSAT MUBO. J[JIs MOJIy4eHUs COJONA HCIOJb-
3yI0T siuMeHb. Ero mpopaiiuBaroT HA NUBHBIX 3aBOJax B Crie-
IUAJIbHBIX HOMeleHusX. s 3TOro nmpeaBaprTesIbHO YBJIAXK-
HeHHBIe 3epHA SYMEHS PacChINAlOT He OYEHb TOJICTBIM CJIOEM
Ha TeIIbIX MOJJOHAX M YacTO TepejomnauyuBaroT. B sTux yc-
JIOBUSIX B 3¢pHE NMPOOYXKAAETCH XU3Hb U TMOSBJISETCS POCTOK
(kcTaTH, OYeHb ropbkuil Ha BKyc). Cpasy mocie 3Toro 3epHa
C POCTKOM MOACYLIMBAIOT, a 3aTeM MPUCTYNAIOT K [JIABHOMY
OpOLIECCy —Bapke MuBa. BOaHBIE 3KCTPAKThI COJIOAA COAEP-
aT MPEKPaCHBbI NMEHOOOpa3oBaTelNb.
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MEHA
JUIS CTPOUTEJEN

CTpouTeILCTBO —caMasi MaTepraioeMkas chepa AesTelib-
HOCTH 4ejioBeXa. [[ist BO3BeNeHHS KWIbIX ¥ NPOMBINUICHHBIX
3aHuli, CHOPTHBHBIX COOPYXEHHUI M CeJIbCKOXO3SHCTBEHHBIX
MOCTPOEK HEOOXOAMMO M3BJIEYb U3 HENpP, NMOATOTOBUTBH, IIO-
CTaBUTh Ha 3aBOJBI U INepepaboTaTh B LIEMEHT, KuUpmud, Oe-
TOH M JKENE300eTOHHEIE M3[EJNsi OTPOMHBIE KOJIHMYECTBA
mebHs, rpaBusi, Mecka, rAMHBI M OPYyrux MmatepuayoB. I'o-
TOBbIE M3JEJIHS HAN0 NOTPY3UTb, NOCTABUTL Ha CTPOIKY,
HNOJHATh U cMoHTHpoBaTh. B Cosetckom Coto3e 3a ron mpo-
usBoauTcs Oosiee 1,5 MIIpA. TOHH Pa3iMYHBIX CTPOMTENIBHBIX
MaTepyajioB, Ha UX AOJIIO HPUXOIUTCS TPETh JKEJIe3HOMO-
POXHBIX U aBTOMOOIIbHBIX MEpeBO30K. ToybKo 1mebHs U Te-
CKa eXeroJHo M0OLIBAETCA CTOJILKO, YTO U3 HUX MOXHO Obl-
JIO OBl TPOJIOKHUTH COBPEMEHHYIO aBTOMAarucTpajb UIMHOM,
paBHOU paccTostHMIO OT 3emiu no JIyHbl

ITosToMy yueHblE HMINYT cHOCOOBI OOJEr4UTh CTPOU-
TeAbHbIE M3MCJIUS U COOPYXKEHHUS, YBEJMYUTh OOBEM KOH-
CTPYKIMH, HOJIyYaeMBbIX U3 KaXJOW TOHHBI JOOBITOTO CBHIPbHS.
Campiif npoctoit u 3ddexTuBHBIE  CHOCOO —HACHIILIEHHE
CTPOMTEJIbHBIX MaTepHalloB BO3IYyXOM WM [PYTUM Ta30oM.
Tak npou3BOOAT Jierkue OETOHBI ISl CTEH JOMOB, TEIUIOU30-
JISIMIO IS 30aHUH, XOJOMWILHUKOB, BATOHOB, aKyCTHYECKHe
MaTepuapl U1 KOHLUEPTHHIX 3aJI0B, OOJIbHMI, LIKOJI H T.[.
Joma u3 obJeryeHHBIX MaTepHaJIoB JelleBie, Jierde, Teiee
U CTPOSIT uX OwicTpee.

IVIABAIOIIME KAMHU

B Bosibiioli COBETCKOW 3HUUKIONEONH MOXHO HaWTH TAKOe
onpenenenue: «KameHnb (B TeXHUKE)— KaMEHHbIE MaTepHAJIHI,
KCIOJIb3yeMble UIsl TexHuueckux neneit». Ecte B BCO Tawke
TEPMHH «KaMHH OeTOHHble —oOllee HasBaHHME OoJIbLIOH
PYIIBI HCKYCCTBEHHBIX KAMEHHBIX MAaTepUayoB...» EcTh «ka-
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MEHHbIe 0alb» M «INTHIBI-KAMEHIIUKN», «KaMEHHBIE TOJY-
61», «KaMeHHble BOpPOObLM», «KAMEHHBIE TMETYIUKH», «Ka-
MEHHBI 1yO», «kameHHble pbIOL. HaxoHen, mpocto «ka-
MEHHBIH Bek». Ho HeT ClIOB «mwiaBaioinye KaMHW». Takoe
CJIOBOCOYETAHUE 3BYYMT KaK-TO HENPHUBBIYHO, BpOJE «CyXas
BOJA», OKAPKUH XOJOH» WIH «ropsyee Mopoxenoe». Ecmu
yX KaMeHb, TO OH HOJDKEH TOHYThb KaK «KaMeHb B BOJEM,
a He IUIaBaTh.

Ho Bompekn BceMy CKka3aHHOMY, COBPEMEHHAasi ITPOMBIIII-
JICHHOCTb €XKErOJHO M3rOTaBJIMBAET MIJUIMOHBI TOHH UMEHHO
IUIaBalolMX kamHed. M3 neMeHTa W TJMHBI, W3 TuUIca
U 30JIbl, U3 CTEKJIa U NPUPOJHBIX KaMHeil.

M3BecTHBI IpUpOMAHBIE MOPHUCTBIE MaTepHaJIbl — TBEPIIblE
MHHepaJIbHble MEHBI, UX M34aBHA NPUMEHSIOT B CTPOHUTEJIb-
CTBE. DTO NPOAYKTHI AEATEJILHOCTH BYJIKAHOB — U3JIMBIIHECS
nopoJb! TUNA nemM3bl ¥ TydoB. OauH KyOOMETp TaKux NOponI
B 3-5 pas3 Jierue IWIOTHBIX NPHPOJHBIX MaTepHaoB —6a3aiib-
TOB, rpaHuTroB. OpHako mnem3bl M Tydbl 0[O CBOWCTBaM
HEOJHOPOIHBL

B coBpeMeHHOM CTpPOHUTENbCTBE BCE LIMPE HPOM3BOIST
U TMIPUMEHSIIOT UCKYCCTBEHHbIE NMOPHCThIE Matepuaisl. Mx us-
TOTAaBJIMBAIOT HAa OCHOBE HPUPOJHOTO ChIpbS U HCKYC-
CTBEHHBIX KOMIIO3MIHIA

Apmenus, YkpauHa, 3abaiikanee, CaxanuH, KamuaTka
u npyrue paiionsl Cosetckoro Coro3a OoraTel 3ajleXaMH
CTEKJIOO0Pa3HOil ByJIKaHMYECKON MOPOJbI, Ha3hIBAEMOH nep-
sutoM. Ilepnutsl BecTpeyatotest B I'peunn, CesepHoit Adpu-
ke, CIIIA u B Opyrux cTpaHax, OHH CJIyXaT ChIphEM JUIsl TIPO-
U3BOJICTBA OYeHb JIETKOTO 3alONHUTeNs Uil  OeTOHOB
U TETUIOU3OJISIUOHHBIX MaTepHAJIOB — BCIYYEHHOTO INEPJIKTA.

B CCCP u CHIA uMeroTcs 3ajIeXH CIIoq000pa3HOro ma-
Teprajla—BepMUKyIHTa. M3 Hero Noay4aloT BCIy4YeHHBIH
BEPMHUKYJIUT —JIETKHE 30JIOTUCTBIE 3epHa.

B Kapenuu Bo3ne cena lllyHra oTKpbITE MOLIHBIE MECTO-
POXeHHUS BeCbMa peJKoro MuHepana—mysrura. Ha 709, on
COCTOMT M3 YIJIeNOJOOHOro BelecTBa, OCTAIbHOE — AMOKCHL
KpeMHUS, OKCUJI aJIIOMHHHS U HeOOJIbIlINE KOJIMYECTBA COelH-
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HeHuit 6oJiee pelKUX 3JIEeMEHTOB (MOJuOIeHa, BaHAAUs, THTa-
ua). YepHsle WM rpaQUTHO-CEpble IUIACThl BBIXOAAT NPSMO
Ha MOBepxHOCTh. Eciiu 3TOT MuHepas NOJBEPTHYTh OOXKHUIY,
MOJIy4a€ETCs JIETK¥ M NPOYHBIA MaTepuall LIYHIH3HT, 00beM
KOTOpOro B 4-5 pa3 OoJjbllle UCXOOHOTO.

Jlerkue mopHCTHIE 3aNOJHUTENM [JIst CTPOUTEILCTBA U3TO-
TaBJIUBRIOT TAKXKe U3 CHEUAIbHBIX, TaK Ha3bIBAaEMBIX BCITY-
YUBAIOUIHXCA [JIMH. DTH IJIMHBI OTJIMYAIOTCS MOBBIIICHHBIM
CONEPKAHHEM JKEJIEBUCTBIX W OPraHHYeCKHX MpUMECeil.
K Hiv nobaBisroT opraHu¥eckue BelecTa (MasyT, COJSIpO-
BOE MAacCJIO, yrojib), YTO YCHJIMBACT BCIyuYHBAaHUE TJIUHBI IPU
obxure. Tak Ha 3aBOJax NPOU3BOIAAT KEPaM3HT.

Oco60 Jlerkve HEOpraHUYeckHe CTpOHUTeJbHBIE MaTe-
pHaJIbl CO3MIAI0T BCHYyYMBAHHUEM HCKYCCTBEHHBIX KOMIIO3HMLIMIA
Ha OCHOBE XHJIKOTO CTEeKJa—MPO3PayHOil BA3KOU KUIKOCTH.
IMocnennee mpeacTaBiseT coOOW INENIOYHBIE CHJIMKATHI; HX
H3roTaBJIMBAIOT CIUIABJICHHEM COIBI M MECKa B Mevax MpH Bhl-
COKHX TeMIepaTypax, CIUIaB 3aTeM pPacTBOPSIOT NMapoM MO.
pgabieHdeM. OT OOBIYHOIO OKOHHOI'O M TApHOIO CTEKJIa OHO
oTyInyaeTcd O6oMblnM comepxanueM ienoyu. [Ipu Harpesa-
HHM JKUJIKOE CTEKJIO CWIbHO BCIyYMBaeTCs, [aBas OeJyro
TBEPAYIO IieHy, cofepxaityro 97-999 Bosnyxa. ITonydaeMsrii
MaTepyal —CTexIonop wimu cuiaunop-B8 30-50 pa3 serue
BOJIBL

Bce mepeuncieHHblE NPUPOAHbIE U MCKYCCTBEHHLIE MaTe-
pHaJibl CONEP)KaT PaBHOMEPHO PAacCHpelieSICHHYI0 MO 00BbeMy
XMMMYECKH CBSI3aHHYIO BOAY. DTa BOJla MHTEHCHBHO IIpeBpa-
mwaeTcst B map He npu 100°C, a npu GoJiee BLICOKUX TeMIepa-
Typax—ot 400 mo 900°C. Ilpu 3TOM OHa yBeJUYMBAECTCA
B 06veme o 4000 pas. Teepnble 3epHa mepiuTa, LIYHIWTA,
[JIMHBI TIpM TaKOH TeMIlepaType CTaHOBSTCS IUIACTHYHBIMH
U BCIy4YUBAIOTCS.

BepMukymuT mpu OOXUTE yBEJHUMBAETCHd B 00BEMeE
B 10-15 pas, a xuaxoe crexyio B 20-40 pa3. Takum oGpasom,
u3 1M3 ucxongHoro coipbsi Ha 3aBojax mojydaror 10-15 m3
JIETKOTO CTPOUTENILHOIO MaTepuaa.
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TexHoyiorus 3THX MaTepUAIOB NPOCTa: NEPJIUT, TJIHHY,
BEPMHUKYJINT JOOLIBAIOT B OTKPBITHIX Kapbepax, Apo6aT 10
3epeH 3aJaHHOTO pa3Mepa M OOXXHTaloT B Ievax OO MOJHOro
BciyuuBaHus. IIponecc BecmyyuBaHus, Kak MpaBWiIo, MIHTCHA
HECKOJIbKO CEKYHJ, MO3TOMY OJiHa Iedb BbIA3eT B [OJ He-
CKOJIBKO JIECATKOB THICSY KyOHYECKHX METPOB 3aNOJIHUTENEH.

BermyueHHsl# nepIUT, BEPMUKYJIUT, KEPAM3UT HIMPOKO HC-
NOJB3YIOT KaK 3alOJIHUTENb IS U3TOTOBJIEHHS JIETKUX CTe-
HOBBIX MaHeleH XWIBIX 3[aHUi W OpeAnpUsTHi; CTeHa U3
Takoro 6eroHa B 2-2,5 pa3sa jerue KUpNHYHOH U xeye300e-
TOHHOH# U B 2,5 pa3a TOHbIIE; €CIM CPaBHUBATH C TPaIu-
LMOHHOH KMPITHYHOM KJIAJKOH, TO OKaXeTCs, UTO U3 MOOBIUM
U TEXHOJOTHYECKON IepepabOTKH, MOCTaBKH Ha CTPOMKY
U MOHTaXa HUCKMouaeTcs 6onee 4 TOHH MaTepuaoB Ha
KaK/blil KyOuueckuil MeTp crenbl. Jlerkue 3anofHuUTENN TpU-
MEHSIOT NpPY H3rOTOBJEHMM [EKOPAaTUBHBIX, aKYCTUYECKHX
U OrHE3alMTHBIX IUTYKAaTYPOK ISl OOIIECTBEHHBIX 3[AHMIA,
[IPH COOPYXEHUH XeJIe300ETOHHBIX CYNOB, JOJTOBCYHBIX aB-
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TOCTpan, Ul TEIUIOM3ONSLNY OBOLUEXPAHWIUIL, XOJIOIHIIb-
HHMKOB, JHEPIeTHYECKOrO OOOpYIOBaHMS U TPyOOMpPOBOJOB,
IUTsl BLIDAILMBAHUS OBOILCH 6e3 rpyHTa M BO MHOTHX IPYTHX
OTpacisAX HAPOJHOTO XO3SHCTBA.

BcmyueHHOE KHIKOE CTEKIIO —CTEKJIONOp ¥ CUJIUIOP —He
HMeeT cebe paBHBIX KaK TEIIOM30JSATOp. DTO INpeKpacHbIi
MaTtepua s TeIUIO3aIlUThl CKIKEHHBIX ra30B NP UX Xpa-
HEHUH ¥ TPaHCIOPTUPOBKE MO TpyOam, AN TEIUIOU3OJISLUH
ObITOBOI XOJIONWIbHOH TEXHHUKH, BArOHOB ¥ CYIOB, 3[aHHUil
pasnuyHoro HasHayeHus. OnuH KyOHueCKuil MeTp 3THUX Marte-
pHaJIOB BECUT Bcero 12-20 Xr, OHH He TOPST, BBIICPKHBAIOT
BBICOKHE TeMIlepaTypbl. X mpou3BOACTBO He TpeOyeT CIIoXK-
HOTO ODODPYIOBaHNS U OUYeHb KOMMAKTHO. JIMIEH3MH Ha Tex-
HOJIOTHIO TIpOM3BOACTBA, paspaboranHyro B CCCP, 3aky-
IeHbl PSJIOM 3apyOexHbIXx crpas-—Mranueit, OuuisHane,
IOrocnasueii. B paspaboTke 3TON TeXHOJOIMH NpPAHUMAI
y4acTHe OAMH MX aBTOPOB 3TOW KHHUIH.

«IInaBarone kaMHW» B BUIE IUIUT Y MaHes el MpPOM3BO-
IaT Ha 3aBojax. CTpouTe M MOJy4aroT TBEepAble NEHbI, BBO-
i B MCKyCCTBEHHBbIE KOMIIO3HMLHH Ha OCHOBE IIEMEHTa,
[JIMHBI, CTEKJIA CHelMalIbHble ra3000pa3oBaTeny, CrocobHbIe
HpH B3aMMOJEHCTBHU CO CPENOH WIM NPU HAPEeBAHUM BbIfE-
a1 ra3. Tak nosy4aioT razo0eToHbl ¥ MeHOOETOHLI, NMEHO-
KEPaMHUKY, NEHOCTEKJIIO.

Hauano srtomy crnoco®y mpou3BOACTBA NOPH30BAaHHBIX
CTPOMTEJILHBIX MAaTEPUAJIOB MOJIOKKI sHeUCThll GeToH. Tlou-
TH CTO JleT Ha3al O6bpUI onmpoOOBaH Takoil BapHaHT: LIEMEHT,
NEeCOK W BOAYy cMellaiu ¢ wapukamMu Hadranuua. Llement
TBEpAEN, a HadranuH nocreneHHo Bo3srousuics. IMocne Toro,
Kak HadTanuH yJeTyYMBaJICS MOJHOCTBIO, B 3aTBEPACBIIEM
6eToHEe OCTaBaluCh chepuyeckue MycToTel. B pome, mo-
CTPOEHHOM M3 TakdUX OCTOHHBIX GJIOKOB, OJMHAKOBO ILIOXO
XHWIOCh M MOJIH, U 4eJIOBeKy —Bce maxiyio HadgranuHoM. K Tto-
My e OeTOH mosydasicsi moporuM. Ho 3ToT 3kx30THYeCcKHi
cnoco® [aj Havajao HOBOMY HAampaBJICHHIO B IPOU3BOJCTBE
6eToHa.
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TexHosnoruyeckas cxemMa NPOMIBOA-
CTBa «IJIaBAKOLIMX KaMHEH»

1, 2, 3, 4-cbipbeBbie MaTepHanbl (USMEHT, Te-
COK, BOJIa, TapooGpa3osaTteib), 5 —cMeCHTC b,
6~dopmbl, B KOTOPbIX TBEPACET IEHOMacca,
7-nponapoyHas kamepa, 8-roroBas MaHEIb

B HacTosee BpeMsi 00beM NPOU3BOJACTBA SUYEHCTHIX Oe-
TOHOB (ra300eToHa W NEHOOSTOHA) OrpOMEH, a B TAKHX Ce-
BEPHBIX CTpaHax, kak IlIBenus, U3 HUX COOPYXAIOT CTEHBI
MOYTH BCEX WHIMBUIYAJHHBIX M BBICOTHBIX JKUJIBIX JTOMOB.
JU1s ¥3rOTOBJIEHHS Ta300€TOHA HCIOJB3YIOT B KayeCcTBE I0-
poobpa3oBaTesisi TOHKOM3MENbYEHHbIH aTFOMUHMII — aTIOMH-
HHeByto myapy. IIpu B3amMopeicTBHH 1 XI HyOpsl cO Iue-
Jioubto eeimenseTcss 1300-1400 1 Bonopona, nosToMy Ha 1 m>
cTenb! HyxHO Bcero 100-120 r amromuupms. CMech leMeHTa,
mecka, BOAb! ¥ HyApHI 32JIMBacTCcs B GOPMBI HA OJIHY TPETh
BBICOTBI, ¥ BBIGEJISIOIIUICA ra3 BCIYYUBAET Maccy, KOTopas.
nooOHO XJIeOHOMY TecTy, 3anoyHseT Bcro dopmy. Han dop-
Mol obpa3yeTtcs ropbyinka, KOTOPYIO Cpe3aroT paHblle, HeM
HEMEHT 3aTBeplieeT, ¥ MOBTOpPHO mepepadartbiratoT. Tak mo-
JIy4aloT JIerKHe M IPOYHbIC MAHEJH pa3MepoM Ha ORHY-/BE
KOMHaThl. JlOM M3 Takux NaHeJed MOHTHpYETCs OueHb
6rICTpO.
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Ilewo6eTOH lieNaroT M3 IEMEHTa, IeCKa, BOABI U IIEHO-
obOpasoerartelieil. Buayane npuroraBiMBAIOT «MUCTYIO» IEHY,
34TEM €€ CMEIIYMBAIOT C LEMEHTHO-IECYaHBIM pPacTBOPOM.
Ilenomacca 3aTBepreBaeT 3a 12-15 yacoB; maHes M OKOHYATEIIb-
HO OTHE/bIBAIOT Ha 32BOAE H TOTOBBIMH JICCTABISIOT Ha
crpoiixu. Ecnu xupnuynas creHa uMeeT TOSLIMHY 66 CM H
BecuT 1200 k1, TO CTEHa U3 SUEUCTOro OGETOHA COOTBETCTBEH-
Ho Bcero 25 cM u 150 xr.

Bce Gosibile npuBiekaeT cTpouTesiell TBepias IeHa M3
CTexJa - HEHOCTEKJI0. STOT MaTepuan cocrouT Ha 90%, u3
BO3yXa, HECYIIMII OCTOB MaTepHasla BEITOJHAETCS U3 CTeKJIa;
JLIs1 3TOrO roUsTCs OUThle OYTHUIKM U OKOHHOE CTEKJIO. DTO
OYEHb BBITOJHBIA CIIOCOO YTHIM3AUUHM CTEKJIAHHOTO 0604,
00BeMBbI KOTOPOTO BO BceM Mupe Bo3pactatoT. Creksio6oii
M3MENbYaloT B MeEJIbHULAX M CMEIIMBAIOT ¢ razoodpa3osa-
TejgeM (MIOYTH BCEra—3TO H3MENbYEHHBIH yroJib). 3ateM
CMECBIO 3aIlOJIHSIOT MeTaJuiieckue (GOpMBI M OOXKHraioT.
ITony4atoT GJIOKM M NIMTHI—IPEKPACHBIN TEMJIOU3OJIIIHOH-
HBIN U 3ByKONorionaronuit Matepuai. [lenocreksio B 5-8 pas
Jerie Boabl, B 20-22 pa3a Jjerue CTekja, He YBJAKHSETCA
U YyCTOIYMBO BO BPEMEHH.

CTpouTeNbeTBO J1I060ro COBPEMEHHOTO JKHJIOTO JIOMa,
JitoOOr0 MPOMBIIUIEHHOTO 3AaHKA He obxomurcs 6e3 mpume-
HEHHUs! TBepAbIX NeH. TommuBHBIE pecypchl He Oe3rpaHuyHbI,
MO3TOMY BO BCEM MHUpE H3bICKUBAIOTCSd NYTH 3KOHOMMH
TommMBa—yrid, Hedty, rasza. BonbimuHCTBY uuTaTesneil u3-
BECTHO, YTO OTpaHUYEHHUE CKOPOCTHU IBIKEHUs aBTOMOOHUIIb-
HOrO TPAHCIOPTA, NIPUHATOE B Pa3BUTBIX CTPaHAX, CHWXKAET
pacxon Oensuna Ha 10-16%, HO majieko He BCe M3 HAIIMX
qyUTaTesIell 3HAIOT, YTO Ha O0OrpeB XUJIbIX M MPOU3BOJICT-
BEHHBbIX NTOMEILEHHUH U IOJI0rpeB BOAB! IJIS OBLITOBBIX lesieit
pacxonyercs B cTpaHax llenTpanbHoil EBpomnbl 0K0JIO 1mMOJIO-
BHHBI BCeX TOILUIMBHBIX pecypcoB, a B Kananme m Ckanpu-
HaBCKMX CTpaHax 3ta mudppa pocturaer 60-70%,. ITosromy
CHIDKEHHE NOTepb TeIlla 4Yepe3 CTEHbI M OKHAa 3JIaHWi — OuH
U3 CaMbIX peaJIbHBIX, IEPCNEKTUBHBIX U HauboJIee OLIyTHMBIX
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nyTel 3KOHOMMM TOMKBA. JJOCTUraeTCs 3TO HCIIOJIL30BAHHEM
NIEHOMaTepHaJiOB B KaYeCTBE TEIJIOM3OJIALUHUH CTeH, KPOBEJb,
MOJIOB MNEPBBIX 3TaXKeW 31aHUH, ABepeil U llaxke OKOHHBIX pam
(MX HavyaNy M3roTABJIMBATL U3 MPOYHOTO MEHONOJIMypeTaHa
CO CTalILHO# apMaTypoit). Taxoe KOMILIEKCHOE UCTTOJIb30BaHHE
NEHOMATEPHAJIOB IMO3BOJIAET CHU3UTh PAaCXOl TOILINBA Ha
30-45%.

B ®PI" noctpoeH skcnepHMEHTAJIbLHBIH 10M, B KOTOPOM
«KYMBYT» He moau, a OBM. Ilo cnenuansHpiM IporpamMmam
OHHM BKJIIOYAIOT U BBIKJIIOYAIOT BCE OBITOBBIE MPUOOPHI, UMU-
THPYS NPUIOTOBJIEHUE IMILM, CTHUPKY, yOOpky U T.a. OBM
TOYHO YYHTBIBae€T PacXOj TOIJIMBA M SHEPIHH. YCTAHOBJICHO,
4TO ONMCaHHAs BbILLIE TEIUIOU3OMALHUS, a TaKXKe yTWIn3auus
Tenna OTXOASILEH CTOYHOH BOABI, MOKPHITHE CTEKOJI OKOH
TOHKMM CJIOEM OKCHJA OJIoBa (71 yMeHbllenus undpa-
KpacHOTO M3JIYMCHUS HapyXKy) CHHXKAET pPacXoh 3JHepruu
Ha 60-65%,, 4TO MO3BOJIUT 3KOHOMUTL TOoJbkO B OPI
ox0J10 100 MIJIJTHOHOB TOHH XHAKOTO U TBEPIOTO TOILIKBA.

TTOKPBIBAJIO
JJUId O3EPA U JId TAHKEPA

Wcnapenue Bobl C IOBEPXHOCTH BOJOEMOB B JKapKuX pailoHax
ILTGHETBI —CIBA JIM HE TJIABHBIM MCTOYHMK MOTEPL ApPAroreH-
pod Biaru. OgvH U3 Ccrnoco0OB COKpalIEHHs 3THX IOTepPhb
COCTOUT B CO3IaHUM HAa NMOBEPXHOCTH NPYAOB U O3ep TOHYaAH-
LINX CJIOEB U3 IOBEPXHOCTHO-aKTHBHBIX BELICCTB THIIA BBIC-
HIMX JXKMPHBIX KHCJIOT M CIHMPTOB, HEPACTBOPHMBIX B BOZE.
MoHoMoJIekyJIdpHas IUIEHKa YMEHbIIAET HCIApEHHe BOJbI
B 5-6 pa3 W He MpensTCTBYeT MPOHUKHOBEHUIO KHUCIOpOJa
BO3Ayxa B BoAy. OmHaKo y 3TOro HOYTH HEBECOMOIO U He-
BUAMMOTO «IOKDBIBajia» €CTh OAMH CEPhe3HbI HEZOCTATOK!:
MaJIeHIlInil BeTEpOK BHIOpACHIBAET €ro BMECTe C BOJIHOM
Ha Oeper. I1o3TOMy 3alIMTHOE MOKPHITHE HAAO YTSKEIHUTH.
JIOCTYNHBIM U JelIeBbIM MOKPBLITHEM MOXET ObITh NMOPU30-
BaHHBIM kaMeHb. IlnuTkaMu u3 neHobetoHa, 0OpaboTanHOrO
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C MoBepxHOCTH THAPOYOOU3UPYIOIUM BELIECTBOM, IOKPbI-
BaicT BOJOEM M TeM YMeHbIIAIOT Hchapedue. B mapkax
roponoB MHauu Ha BomoeMax ILIaBaioT AEKOpPaTHBHbBIE Jie-
Oemu, OHH TOXe U3 MeHOOeTOHa.

DTOT Xe NPAHIUI UCTIONB3YeTCs IUisi YMEHbIIEHHA HCHa-
peHus U3 pa3IMYHBIX pe3epByapoB ¢ GeHzuHoM. O TaHKEpax
TOBOPST, YTO OHM [bIUAT. «BONbINOe IbIXaHME» OBIBAET Pel-
KO—B TO BpeMs, KOIr[la TaHKep 3amoJiHMoT OeH3uHOM. Bo3s-
IyX, HACBHIICHHBI MapamMu OeH3MHa, BbIIABINBAETCA U3 BHY-
TPEHHEro NPOCTPaHCTBa (TaHKOB). «Mayoe AbIXaHHE» MPOHC-
XOIMT OPHA CMeHe MHS U HOYM: 32 [JeHb mayyba HarpeBaeTcs
U napbl O¢H3MHA BBIXOAAT U3 NpEeOXPAaHUTENBHBIX KJIAMAHOB.
C HaCTyIUleHHEM HOYM Hany0ba oxsiaxiaercst ¥ BO3JyX IOCTy-
MaeT BHYTpb TaHkepa. Mexnay nany6oil TaHkepa M MOBEPX-
HOCTBbIO OCH31HA UMEETCs 3HAaYUTeNIbHAs IMycTas 30Ha, KOTO-
pas 1 «BbiIbIXacT» OeH3uH. He ymuBHTENHHO, YTO B FOXKHBIX
mMpoTax najydy TaHkepoB ¢ HedThio WM OeH3UHOM NOJIH-
BaloT 3a00pTHOW BomoWl. s yMeHblileHus UcHapeHus OeH-
3MHa B TaHKepax mpejjiaraiyu pasHble npuembl. OOUH U3 HHUX
COCTOMT B CO3[IaHMH IUIABAIOLIEro CJIOS U3 HEPACTBOPUMBIX
U HECMAayMBaeMbIX OEH3MHOM BCHEHEHHBIX IUI2CTMAaCCOBBIX
apukos. MOXHO BMECTO LIAPHKOB NPUMEHATh IUIACTHHBI
U3 IUIaBaiolleil TBEpHOH IEHBIL

BE3 INEHBI P
HE BBIBAET CTUPKU

ExeromHo B Mupe NpPOM3BOJUTCS HECKOJNLKO MIULIHOHOB
TOHH MOJOUIMX CPEACTB— [IOBEPXHOCTHO-aKTHBHBIX BELIECTB
LIEJIEBOTO Ha3HayeHUs.. MBUIbHBIH My3bIpeK M3JaBHA CIYKUT
CHMBOJIOM YHCTOTBHl. MBITbE U CTHUPKY BCETAa CBS3BIBAIOT
¢ meHoil. B pmanekue BpeMeHa, KOra MbUla ellie He 3HAJIM,
CTHpKa NPOAOIDKATIAch AONT0 U TpeboBana OONIBIINK yCHIIHIL.
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B npeBueii I'penmu crupkxa, no omucanuio [omepa
(«Opnucces»), npencTaBisuia CHenylOLIyO NpPOLEAYpY: KeH-
IIMHLL BE3H Oesibe Ha TeJIeXKKaX 4O YriaybJeHWs B TIMHH-
CTOM II0YBe, 3aNOJIHEHHOTO BOJOM, ¥ HamepeGOl comepHuua-
JIM ApYT C APYTOM B MCKYCCTBE TONTaHUs Oefibs. 3aTeM Oesibe
MBUIHY, IOJIOCKAJIM, PACCTWIAIN Ha Oepery Mopsi, BOJIHbI Ou-
Jim o Geper, u 6ebe NPOMBIBATOCH TpaBheM. Ilepen Tem, Kak
Ha4aTh CTHPKY, kK Oeyibio HOo6GaBJIsIM [JIMHY, KOTOpas MOIJIOo-
mjaua xup.

Ilnunuit Crapumii (1 Bex [0 H.3.) yNOMHMHAET MBUIO, KO-
TOpOe TOTOBMJIM M3 XHpPa ¥ 30Jbl pacTeHuil. Kcraty, Takyro
TEXHOJIOTHIO MbUIOBAPEHMSI HCHOJIb30BAIM M HAINM [ApPTH-
3aHbl B rofnl Benukoit OTeuecTBEHHOM BOMHBI

Apxeosioru ycTaHOBWIH, 4TO yxe 6000 JieT Hazaj Cyle-
CTBOBAJIO HaJla)keHHOE NMPOU3BOJACTBO Mbuia. Takoe MbLIO U3
PACTHTEJILHOTO Maciia ¥ 30Jbl WIK U3 KO3bero U ObIubero ca-
Jla C IPMMECBIO 30J16I Dyka (KHIKOE MBUIO ¥ TBEPAOE) 1aBa-
JI0 OOMJIBHYIO M yCTOWuYMBYIO meHy. YacTh 3TOro MbuUia Hc-
HOJIb30BAJIaCh JUIS CTUPKU.

TOJIbBKO MBITBEM,
A HE KATAHBEM

IlepectaBuB ci10Ba B U3BECTHOM PYCCKOM MOTOBOPKE «HE MBbI-
TbEM, TaK KaTaHbEM», MBIl B OOLIMX YepTax OMNpENEIUM Cyll-
HOCTb IPOIIECCa OYUCTKU NMOBEPXHOCTH MeTajlla, TKaHH, [ie-
peBa OT TBEPHBIX M XHUAKUX 3arpssHeHuél. OIHAKO 4HUCTOE
Oesibe MOXXHO TOJIYYUTH TOJBKO MBIThEM !

MBI yXe rOBOPWIH, YTO HPOLECC MBIThbS HMEET BEChbMa
CIIOKHYIO (H3MKO-XUMHYECKYIO NMPUPOAY U HE MOXET ObITh
OIMCaH KaKOH-TO mpocToit cxeMoit. OH BKIIOYAeT cpasy He-
CKOJIBKO B3aUMOCBSI3aHHBIX SABJICHHIA, U JIMIIL yOauyHas UX CO-
BOKYIHOCTb 00eCredyuBaeT IOCTIDKEHHE LEJIH — II0JIyueHHe
«OeJIOCHEKHOTO», T.€. YUCTOTO, Matepuaia. I1pu ouucrke no-
BEPXHOCTEH OT XXMIKUX (Macyio, Ma3yT, XHUp) U TBepAbIX (ca-
Ka, [JIMHA) 3arps3HeHuil 00s3aTe/IbHO JODKHO MPOMCXOIUThH
cMmauuBaHue obpabatbiBaemoii moBepxHocTu. ITAB-rnaBnas
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Tak BHIMIAOAT KAaLTM BOAbI HA YHCTOH JIAJIOHH M Ha JIaJ10HH, HCIIA4YKAHHOH
HedThIO.

cOCTaBHAs YacThb KaXJOTO MOIOILEro pacTBopa-—ajacopou-
pyeTcs Ha HOBEPXHOCTH, MOJUIEXaleil oulcTke, obecneunBas
ee cMaumBaHue. HeoOXOquMO TakKe «OTOPBATb» HYACTHIIBI
IrpsA3U OT MOBEPXHOCTH M MEPEBECTH UX B CyCIEH3MIO WIH
sMyiabcuto. Henp3st nomycTUTH NMOBTOPHOIO OCAXOEHUS 3a-
TPA3HEHHHA. A eciy 3arps3HeHHEe COCTOUT M3 XHMIKOTO Bellle-
cTBa (XHp), €ro HYXXKHO «KOJUIOHJHO PACTBOPHTH» — COJIEOOU-
JIM3UPOBAT.

Bce MHOrooOpasue GU3NKO-XUMHUYECKHX MPOUECCOB, MPO-
HCXOISIMMX IpU OYUCTKE MOBEPXHOCTEH, HET BO3MOXHOCTH
paszobpaTh Ha CTpaHuuax nomyisipHod kuuru. Ho otaenpHbie
CTOPOHBI 3TOTO NpONECca, HallpUMEpP, CTUPKH TKaHH, MOXHO
BLIPA3UTh OOPa3HO MATHIO YTBEPXKIACHUSIMH.

Huumo nuuezo ne ommasxusaem. B 6bITY naBHO yxe cra-
JIX TIOYTH «Y3aKOHEHHBIMH» TEPMHHBI «BOLOOTTAIKUBAIOIINE
TKaHN», «BOJOOTTAJIKUBAIOMAsl HpONMUTKa». VI MBI moCTemneH-
HO IPUBBIKAEM K MBICIH, YTO TKaHb MOXET «OTTAIKHBATH»
BOJy, a €C/IM OHA 3TUM CBOHCTBOM He 00J1afaeT, TO MOXHO
cenaTh €e TaKOBOIO MyTeM NponuTku. Ho HHYTO HUYEro He
oTrankusaeT. IIpocTto xamig Bomel pacmosiaraeTcs Ha pas-
HBIX TKaHSX WIH Ha APYIMX TBEPMBLIX MOBEPXHOCTHX II0-pa3-

HoMmy. Ha pucynke mpuBeneH ciydaii, KOria BOJa COXpaHsET
TOYTH KaIUleBHUAHYI0 (GOpMy, T.e. HE CMayuBaeT IIOBEpPX-
HOCTb. Takoi HecMauuBaeMoil runpoOoOHON MOBEPXHOCTHLIO
ob0nafaeT TBepAblil NapadyH U NOBEPXHOCTL GEH3UHA, PacTH-
TEJIbHOTO Macia, Ma3yTa WIH JPYroil XHAKOCTH, HEpacTBO-
pumoii B Boje. Ha cMauuBaeMoif MOBEPXHOCTH Karuis BOIbI
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pacrekaeTcs, 4To W H300paxeHo Ha pucynke. IIo pa3smepy
yrjia MOXHO CYyJUTh O TOM, HACKOJIbKO «UIFOOUT» maHHas mo-
BEPXHOCTE BoAy. KpaeBoil yros sBisercs Mepoidl cMayuBa-
Hus. Ecim yron cocrasnsiet ot 0 no 90°, To XHMIKOCTh XOpO-
IO CMA4YMBAacT INOBEPXHOCTh. Yrosn Ooisbiie 90°—moBepx-
HOCTh TOYTH HE cMauuBaeTca. OHa Kak Obl «OTTAIKMBAET»
Bomy. TodHee, Boga coOMpaeTcs KamesJbKaMu Ha TOBEPXHO-
ctu. Ha umcreilineM crexiie BoJa pacIUIbIBA€TCs TOHKUM
cnoeM. Ho mocTtatoyHo mpoBecTH 1o HEMY KOHYHKOM Najlb-
I[a, ¥ Kamis BOJBI TaK M OCTAHETCS YyTh CIUIFOCHYTHIM LIapH-
koM. C KOXH Hajiblla HA CTEKJIO MbI MEPEHECIH TOHYANIIMii
CJIOH XHMpa, KOTOPBIH B OTJIMYME OT CTEKJIA HE CMAYMBAEeTCA
Bofoil. MoxHo 6puto 6Bl paccMOTpeTb U TepMOAMHAMMYE-
CKME YCIOBHSl CMaiMBaHHUSA, HO B 9TOM ClIyyae MPUIUIOCH Obl
HamMcaTh y4eOHUK (U3MYECKON U KOJIOHAHON XHMHH, pas-
GaByieHHBI MHpOpPMaNMe# O MeHax.

Yeproe moxncno coesamv Oeavim. Mool  pacTBOp
M OpelHasHadeH Ul TOro, 4ToOBbl CAenaTh CMavMBaeMOoii,
«Wnobsei» BOMAY, 3arpA3HEHHYIO OBEPXHOCTh. POJIL Takoro
peryiasropa UrpatoT MOJIEKYJIbI MbUTa ()KHPOBOTO WM CHHTE-
THYECKOT0), O CTPYKType KOTODBIX MbI TOBOPIJIM BBHIIIE.
CBomM runpoOOGHBIM  KOHIIOM («XBOCTOM») MOJIEKYJIBI
OPHEHTHPYIOTCA B CTODOHY XHpa. Torma Bcs MOBEPXHOCTH
OKa3bIBAcTCA IOKDHITON «rOJIOBKAMI), KOTODBIE «IHOGAT»
Bomy. IloBepxHOCTH TKaHu, crexiya, Gapdopa, eciay oHA Yu-
cras, HE HyXJaeTcs B yCWwieHMH cMmauuBanus. Ho ecnu Ha
HEll €CTh Maciio, TO HYXKHO c/iejlaTh IOBEPXHOCTh Macia cMa-
9UBacMOif, 4TOOBI BOJA «HE OTTAJIKHBAIACHY.

IMpomMacneHHbIN KOMOUHE30H, KOTOPBI HEBOSMOXHO YTO-
IOHMTb B BOJE, ECJIM OHa HE CONCPXKUT MbLIa, CTAHOBUTCS MO-
Kpoit Tpsankoii B pactsope IIAB; npuuuHa-—ancopbuust Mo-
nexyn I[TAB Ha nosepxuocTu Macina. ClencTBueM ancopouuu
sBWIaCh MoauHKanus (U3MeHeHUe CBOMCTB) MOBEPXHOCTH.
Ona crana cMauuBaeMoil. C no3unuii $pU3KNYecKoil XUMHUHU Io-
BEPXHOCTHBIX SBJICHHH yTBepKIeHHe 00 «yTKe, KOTOpas He
TOHET B BOJE», HE UMeeT HUKAKUX peajbHbIX 0DOCHOBaHUIL
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B uncroii Boje, NeHCTBUTENbHO, YTKa HE TOHET, TAK KaK OHa
3a00TJIMBO U CHCTEeMaTHYeCKM CMasbIBaeT Iiepesi coO-
CTBEHHBIM JKHPOM, INPOMyCKas KaXXJOoe MephIIKO uepe3
kioB. Ilepbst Bcex BOAOIUIABAIOIIMX NTHL BOXOW He CMavu-
BatotTcd. Ho... cMayuBarotcs JOOBIMH MaciiaMH, Hanpumep
HedTer0. Y TOrnma paswirphBaroTCs TpareluH, Kakhe YXe He
pa3s cilyyanich B palfoHax aBapuil TaHKepOB, NMpOpbIBa HedTH
U3 TOABOJHBIX CKBAXUH Ha npubpexxHoM mwenbde. [Tonobnas
CUTyanusd HacTYHT TakKe, eCld Tycs WIH yTKy OpocuTtsb
B MBUIbHYIO BOJY: MOJIEKYJIbI MbUIa ancopOUpYIOTCS Ha TU-
IpooOHBIX NepbsiX, OHU CTaHYT THAPO(GWIBHBLIMH, MNTHIA
HaMOKHET U He CMOXET HOJIO IUIaBaTh.

YepHoe MoXMCHO cOeaamb Geavim, ecau 3mo uepHoe yoa-
Aumbe ¢ 6es020. YCIOBUMCS HasbIBaTh YEPHBIM 3arpsa3HEHHOE
Geibe. B TakoM ciyyae BOCCTaHOBUTH OeJM3HY MOXHO 3a
CcueT OTphIBA YEPHBIX 3arpsi3HeHuil. «UYepHoe» —3TO NATHA
Macia Wi yrojbHOU caxxu. Bonoit oHuM He cMauuBaroTCsi, HO
CTaHyT TUapoQWIbHBIMH, ecaM K Bome pnobasuth ITAB.
IpencraBumM cebe, 4TO 3a cYeT CWI aAcopOUMU MOJEKyJam
ITAB ynajiock OTOpBaTh «4epHOE» OT «OesIoro»; Temnepb He-
00XOAUMO 3THU XKHMIKME WIM TBEpible YacTULBI YIEpXaTh
B OKpPYXarolleM MOIOIIEM pacTBOpE B BHUJE AUCIEPCHOU CH-
CTEeMBbI — CyCrieH3UH (BOJa—TBEpAble YaCTHLLI) WIH 3MYIbCUH
(Boma—xammm Maciaa). OTMeTdM, 4YTO B [JaHHOM Cjydae
«macnom» 6ynet Joboe XUAKOEe BELECTBO, HEPACTBOPHMOE
B BoAe. MbUIO OTpBIBaET Caxy M He IO3BOJISET €d CHOBa
0CeCTh Ha TKaHb. [IPOHMCXOAUT 3TO HOTOMY, YTO MOJIEKYJIBI
TTAB ancopbupyroTcs ¥ Ha TKaHu. IIpu 3ToM ruapodmwibHas
4acTh MOJIEKYJ] OPUEHTHpPOBAaHAa K TKaHM M NPOYHO Ha Hei
ocenaeT. Bes MOBEpXHOCTh TKaHM OKa3blBAaeTCs 3aIOJIHEHHOM
ruapodoOHbME XBocTamMu. OHU «He Jr00aT» caxy. Wmeiite
B BMIY, YTO Tapejka MOCje MBIThSi MBUIOM WIM KakUM-1u60
JIPYyrMM MOIOLIMM BelecTBOM Toxe ruapodobra! Bonma no
Heit He pacTexaeTcs, a cobupaeTcs KanejJpkaMu. XOTs Ha MO-
BEPXHOCTH TapeJKH afcopOMpOBaHbI HUYTOXHBIE KOJHUYeCTBa
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TTAB, HO U uX XeJlaTeJbHO YAAJIUTh, YTOOBI OHH CBOMM 3a-
MaxoM He MOPTHJIM BKyca IHUILK ¥ He Mofajaly B Hall opra-
HU3M. TyT Ha MOMOLUB MPUXOLSAT UCTILITAHHBIE CPEACTBA—rO-
psias BOja, coaa WM IUETKa.

Ewe anxumukamu O6vu010 cHOpMYIMpPOBAHO MPaBMIIO pac-
TBOPEHMS BelIECTB —«nofobHoe B nonoduom». Heopranuue-
CKHe COeAMHEHUS, MMEIoIUe MOJSPHYIO WIH HOHHYIO CTpPYK-
Typy, pacTBODSIIOTCS B MOJISPHOM DPacTBOpHTEJIE —BOJE.
Bock, napadguH wiu OMTYM HENOJISIPHBI, OHM PaCTBOPUMBI
B OeH3uHe, O€H30JIe, AQlETOHE —XUJKOCTIX HEMOJISPHEIX.
Y Bce-Taku pacTBOpUTL OEH3MH WINM MalMHHOE Maclo B BO-
e MoxxHO. Ho ToJibkO B BonE, comepxalieit u3psiiHoe KOsu-
yectBo [TAB Tuma mbul

Obpamtrivtii nyme HyHcHO 3aKpbimb. ECIY )XUD C TOMOLUBIO
ITAB o10pBaH OT 3arpsA3HEHHOW NMOBEPXHOCTU MeTajlla WIH
TKAaHH, €CIM vewlyiika rpaduTa, OKPYKECHHas OpPHEHTHPO-
BaHHBIMH MoJjekynamu ITAB, «miaBaeT» B BOje, TO HYXHO
co3maTh Ul HUX Oapbep Ha IYyTH K CTAPOMY «MECTY XKUTEJIb-
ctBa». HyXHO HMCKIIOYUTH MOBTOPHOE OCKACHHE YaCTHYEK
IPA3U Ha OBIBLIYIO T'PS3HYIO HOBEPXHOCTb. LI 3TOro B CO-
CTaB MOIOIIUX CPEICTB BBOIST CrEHUAbHBIE 3aILMTHbIE KOJI-
JIOUABI, HanpuMep KapOOKCHMETWINEIUIIONO03Y, HPOLYKThI
nepepaboTKH Kpaxmana. B ux mpHCyTCTBHM MoOloIUMe Mpemna-
paThl «CTHPAIOT» JIyYllie, YeM MbLIO.

Pacmeopums Hepacmeopumoe. BeH30J1 U KEPOCHH B BOJE
MPaKTUYECKH HEPacTBOpHMEL. HepacTBOpUMBI Ba3eIMH U CBU-
Holt xup. HepacTBopuMEl moutu Bce «Macja». A BOT Ha-
TpueBasl COJIb XHPHON KHUCIOTbI—MbUIO—B BOAE 0OpasyeT
pactBopsl. Ho eciiu B MoJjiekynax MbUIa OJHOBAJIEHTHBIH Ha-
Tpuii OyneT 3aMelleH JBYX- WIH TPEeXBAJEHTHbIM HOHOM Me-
Ta/U1a, TO TaAKOe MBUIO B Boze yxe HepacTBopumo. Cepas ne-
Ha Ha MMOBEPXHOCTH BOJBI B BaHHE, Cephle XJIONbS Ha CTEHKax
PaKOBUHBI—BCE 3TO KaJIbLIMEBble MbLI4, HEPACTBOPHMBIE
B Bozie. OHM 06pa3oBaNCh U3 NEHb! HATPHEBOTO MbLIA U CO-
Jlel KanbLUs ¥ MarHus, COAepXaluxcsi B Boae (MMEHHO Co-
IepXKaHUEM JTHX COJIEHl M ONpEeneJSeTCsl KECTKOCTh BOJBI).
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OcHOBOI HamajgMa-—CTPALIHOTO OPYXHS COBPEMEHHOCTH —
TalKe SBJISICTCS HEPACTBOPMMOE «METAJUIMYECKOE MBUION
(amromuHueBast coib HaQTEHOBOW KHCIIOTHI).

HepactBOopuMble B BOJE KalbIMEBBIE, AIOMHHHEBbIC
U [ApYyrhe «IOJIMBAJICHTHBIE» MbUIa pacTBOPDUMBI B pas-
JIMYHBIX «Maciax». MHULeJUIsl 0ObIYHOro BOJIOPAaCTBOPHMOIO
HATPHUEBOTO (WIM KaJIMEBOTO) MbLUIa CIIOCOOHBI CaMH PAacTBO-
pATh 3TH «Macia». PacTBopsieMoe BelecTBO Kak Obl BXOJUT
BHYTPh MHULEJUL 3a CUET 3TOTO pa3Mepbl MUIEIUIBLI YBEIHYH-
Batorcsi. CotoOWIM3MpOBaHHbIE MaCIAHbIE 3arpA3HCHUsS
yXKe He MOTYT CHOBA OCECThb Ha OYHMILECHHYIO IIOBEPXHOCTBb
U ucnaykaTe ee. He ocamyt u TBepmple vacTvisl. Ha Hux
obpasyrotcs 060siouky U3 Mosiekyn ITAB u Boabl, KOTOpBIE
MPENSTCTBYIOT CLEIUIEHHIO 4acTHI[ MeXay coOoi M ocaxne-
Huto. Crabwiusauus cycrneH3uit (Boja-— TBepOble YaCTHIIBI)
JOCTUTAeTCst [OOaBKOH IEKTPOJIUTOB. B Bosie OTHOCHTENIBHO
YCTOWYMBBLI CYCIIEH3UM MeJla, TJIMHBI, T.€. BEIIeCTB, «WIto0s-
uyx» Bogy. Pasymeercsi, yTO yacTMIbl Mejia—Melbyaiinme,
a HE CaHTUMETPOBble KycOoukH. A BOT cycneH3us rpadura
(caxxu) HeycToiluuBa, M TBEPIbIE YaCTHIBI JOJDKHBI OBICTPO
ocenaTh Ha OUMILIEHHYIO HOBepXHOCTb. Ho mop peiicrBuem
ITAB u HecMauuBaeMblii BOMO# rpadut MeHSET CBOU CBOWM-
cTBa M mpeBpaiaeTcs B «Bojgomoba». Cycnensus rpadura
B BOJIE CTaHOBUTCS yCTOHYMBOH, U MpPU CTUPKE €0 YaCTHIbI
YHOCSTCSL BMECTE C T'psA3HON BOJIOH.

B 3aximoueHne HEOOXOAMMO MpPEedOCTEpEYb YUTATENS OT
MOCTIEITHOTO BhIBoAa. CTporoil Teopuu MOIOULIEro NEHCTBUS
noka HeT. [To3TOMy M BBIIYCKAaeTCS Tak MHOTO Pa3jIM4HBIX
MOIOIMX COCTaBOB M cMecedl. Mx momOuparoT, riaBHbIM
obpazoM, «Ha OUyIb», WIH, KaK TOBOPST, METOAOM Ipod
U OLINOOK.

C noMoupio OpOCTHIX M CIOXHBIX HEHSIIUXCS PACTBOPOB
yOUISIOT CMa3Ky ¢ JeTalleil nepell peMOHTOM, IbUIb CO CTe-
KOJI U M3 LIAXTHOro 3a00si, C 3arpsA3HEHHOTO TEXHOJIOTHYe-
ckoro obopynoBaHus, Ae3UHOUIMPYIOT EMKOCTH JUIs MOJIOKa
U YHAISIOT OCTAaTKM CMa3Kd U3 €MKOCTell JUIS Takux
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ONACHBIX BENIECTB, KAK KOHLEHTPUPOBAHHASN a30THAs KUCIIO-
Ta WIM MEPOKCHI BOJOPOJA, B3PHIBAIONIMXCS MNPH KOHTAKTE
Cc MaciiaMi. 3aMeTHM, YTO MOCJIE MBUILHOW NEHLI B 3TOM
cilyyae HYXHO YJaldTbh M HEBHIUMBIH CJIOH MOJIEKY] MbLIA,
afcopOMpoBaHHBIX Ha MeTawie. [N 3TOro MOBEPXHOCTh
«NPOTHPAIOT» HETOPIOYMMH, HO JIETYYHMH PACTBOPUTEIISMH.

«MBbUIbHAs 3M0Xa» BHOCHJIA PA3NIUYHBIE YCOBEPIICHCTBO-
BaHHUS B NPOLIECC CTHPKH: KOJIOTYLIKM, TEPKH, LIETKH, Balb-
KM, CTUpabHBIE JOCKH. IlosBHIHCH CHavajla NPUMUTHBHBIE,
a 3aTeM M BEChbMa COBEPUICHHbIE CTHPaJbHBIE MaumHb. Ho
Ha BCEM MNPOTSKEHUU 3TOH «MBUILHOU 3MOXU» HOCTOSHHBLIM
yYJaCTHHKOM Ipolecca CTHpPKM ObLla MbUIbHAS TEHa.

ExeronHo oTtedecTBeHHass NPOMBIIUICHHOCTh BBIMYCKaeT
oxkono 900 TeIC. TOHH MOIOHIMX IOPOLIKOB, >XHUIAKOCTEH
u nact. [Touyru 700 TeIC. TOHH 3THX CpEeACTB MOTpebyseTCs
HACENECHUEM JUISE CTHMPKU, MBITbS M YHCTKH.

B name#i crpame NMpaKTHYECKH HCIONB3YIOTCS TpH THIA
CHMHTETHYECKHX MOIOIMX CPENCTB: CYJb(OHOIBI, ATKHICYIb-
datsr 1 coctas, nonyunsimii HasBanue «[Iporpecc». Conep-
XKaHUe [JeTepreHTa B KOMIO3MUUsAX cocraBiseT 20-409.
Ceifvyac rjaBHas 3ajada TEXHOJIOTHMH [ETEPIEHTOB-— CHENIATh
X «CbeNOOHBIMH» Ul OaKTepHii, OYMILAOILKUX BOJOEMBI.
OTO NOMOXET CmacTH NPUPOAY OT 3arpssHenus. Ma oc-
BOEHHBIX JETEPreHTOB JIyUllie BCErO YCBAMBAIOTCS OaKTepHs-
MH aJIKWICYJIb}aThi.

JeTteprenThl caMu mo cebe He Bcerga OAlOT TAKyHO XKe
OGHJIBHYIO U CTOMKYIO HEHY, KaK MBLIO; TI03TOMY BO MHOTHE
CTHpAJIbHbIE COCTaBbl NOOABJISIOT HECKOJBKO MPOLEHTOB all-
KMJIAMUOB — BEIIIECTB, CYIIECTBEHHO MOBBLHNAIOLUX MEHO-
obpasyrongyro cnocobHOCTh [ETepPreHTOB U CTaGMIBHOCTD
neHbl. boBaeT U unave. HEeKOTOpHIE CHHTETHYECKHE MOIOIIHE
cpeacTBa 0o0slajaloT CIHMUIKOM CHJBHOH INeHoo6pa3yrouieit
CnocobHOCTBIO, HO MOJIydacMas MieHa HeHOCTAaTOYHO NPOYHA
IUIs BBLIIOJIHEHUS «TPaHCHOPTHbIX GyHxmui». M B sTuX
ciaydasix Toxe nmoabmparor nobGaBKH, peryjMpyrolue INeHo-
obpa3oBaHHE W CTOMKOCTH MEHBI.
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Be3 nensl He 6bpmBaeT uucToro 6esbs. IleHHBIH my3bipek —
NpEKPacHOE TPAHCIOPTHOE CPEACTBO ISl yINAJIEHUs YaCTHIl
IpA3H.

CYXAsl
IMEHHAS CTHPKA

IToToNKK M BEPXHAA YaCTh CTEH OOJBIIMHCTBA COBPEMEHHBIX
oOIIecTBEHHBIX 31aHUI — KHHOKOHLEPTHBIX 3aJI0B, TeaTpOB,
a3pONOPTOB, BOK3AJI0B, HHCTUTYTCKUX M LIKOJILHBIX ITOMeILe-
HUM - OTAENBIBAIOTCS 3BYKOIIOTJIOILAIOIIMMU MaTepuajlaMu.
OTu MaTepuajibl UMEIOT OOJIBIIYIO OTKPBHITYIO pelibe(HYIO
MOBEPXHOCTh ; Ha HE NPOYHO yNEP)KUBAETCs MbUIb, KOTOpas
HE TOJIbKO NMOPTUT BHEUIHUH BHJA OTHACJIKH, HO U PE3KO CHU-
KaeT ee 3BYKOMOIJIOIIAIOLIYIO CIOCOOHOCTh. Y ajieHHe mibl-
JIi— JeJI0 CJIOXKHOE: MOIOILUE PacTBOPHI TYT HEe TOASTCS, TaK
KaK OTHeJIka HaMOKHeT U MOxeT oOpymmrtbes. Tak ke He-
IPOCTO yINAIATh IBUIb C MSArKOW Mebesid B OOILECTBEHHBIX
MecTax, CO CTeH, OOUTHIX TKaHbIO, U MOJIOB C KOBPOBBIMH I10-
KpBITHAMH. YHCTKa C HOMOILBLIO MbUIECOCOB M MOOIIMX Pac-
TBOPOB B 3THX yCJIOBHSX OYEHb TPYHOEMKa, MaJIOTIPOU3BOIU-
TeJbHA, a 3avacTyro U HedpdexTmBHa. K sTOMY Hamo
n00aBUTh, YTO MHOTHME TKaHH, OTJEJIOYHblE MaTepHasbl
B 3/IaHMSX ¥ [OMEILEHUSX CIENHAbHOTO Ha3HAYeHMs Hesb3s
YUCTUTH BOAHBIMH PACTBOPAaMH MOIOIIUX CPEACTB: OT 3TOrO
TOPTATCA JIaKUPOBaHHbIE JEPEBSHHBlE NETANIM, HA O4YH-
IIAaEMBIX NMOBEPXHOCTSX OCTaeTCsl TOHKHM CepoBaThI HAJET,
pacTBOPSIOTCS HECTOMKHE KPAaCHTEJIM ¥ HENpOuHas OCHOBa
OTHENKM U T.HA. Bo Bcex aTux ciyyasx uesecoobpa3HoO O4vH-
aTh MOBEPXHOCTh HEHHBIM crnocoboM. CyTb ero COCTOUT
B TOM, YTO Ha OYMIIAEMYIO NOBEPXHOCTh HAHOCST MEHY, pac-
THUPAlOT €€ PaBHOMEDHBIM CJIOEM LUETKaMHM, a 3aTeM yaa-
JISFOT TbUIECOCAMM — cyxas uucmka. C MalluH, BaroHos, 00o-
pyAOBaHMsA TPA3HYIO IIEHY MOXHO CMBIBaTb BOIOM, HO 3TO
yke MOKpasg 4HCTKa.
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Cyxas 4HCTKa MMEET HEOCIIOPUMBIE NOCTOMHCTBA: HUCKIIIO-
4aeTCAd CMavyuBaHUE OYUIIAEMbIX MaTepHaJIOB BOJOM; yaaje-
HHME YaCTHIl IbUIM U IPSI3U HE BJEYET 32 cOOON MeXaHM4EeCKO-
ro noBpexaeHUs oOpabaThiBaeMoil MOBEPXHOCTH; obecreyn-
BaeTcid OoJsiee IMTENbHBI KOHTAKT MEHBl C MOTOJIKOM,
CTEHaMM U JIPYTUMH BEpPTUKAJIbHBIMU M HAKIOHHBIMH IIO-
BEPXHOCTSIMH ; CHIDKAETCS PAcXOJ MOIOIIUX CPeACTB ¥ YIpo-
LAeTCS OYUCTKA CTOYHBIX BOJA. BakHO M TO, YTO NpHU NEHHOM
YUCTKE MCKIIOYAETCs BhifeJeHHe B aTMocdepy HOMeleHus
BpPEIHBIX ¥ AYPHO MaxXHYIIUX BEILECTB, a TAKKE 00pa3zoBaHue
Kanejidb pPacTBOPOB, Pa3IPAKAIOILUX CIU3UCTYI0 060JIOUKY.
Pabota c menamu Ge3BpenHa M He CIIOXKHA.

JIJ1st IEeHHO! OYMCTKM pasJIMYHbIX MOBEpXHOCTeH paspabo-
TaHbl CHENMATbHBIE MEHSIIMECS KOMIO3UIMHK, B COCTaB KO-
TOPBIX BXOIST IOBEPXHOCTHO-aKTHBHBIC BEILECTBA, 00pas3yro-
IIMe BBICOKOKpPATHbIEe M CTOMKHE TMEeHbI, KUCJIOTHBIC WK
LIEeJIOYHbIE OYMCTUTENH, OTIAYIIKM M JApyrie KOMIIOHEHTHI.
Ouuinaronye NEeHANIMECS COCTABBI IS TPOMBIIUICHHBIX 00b-
€KTOB BBIIYCKAIOTCS M XpaHSTCS MOJ HaBJIEeHHEM B MeTall-
JIMYECKUX pe3epByapax, 3ayacTyro Ooublioil emkoctH. U3
9THX €MKOCTeil CXaThIM BO3JyXOM OHH BbIOpAChIBAIOTCS IO
TpyOonpoBoaaM uepe3 COIIO Ha 00padaThiBaeMyIo MOBEPXK-
HOCTH B BUAE MeHbl. [[JIS YHCTKHM B JOMAIIHUX YCJIOBHUSX,
HaIpuMep, Ui MEHHOM OYUCTKM TKaHEBBbIX 000€B, MOKPHITUI
MIOJIOB, MOCYIbl, OKOH U T.[I. MPOMBIIUIEHHOCTh BBITYCKaeT
TIEHSIIHECs] COCTaBbl B a’po30JibHON ymakoBke. M3 Gasona
Ha OYHMIIAEMYIO NMOBEPXHOCTh BBHIOpAchIBA€TCS BA3Kasl M CTOM-
Kas MeJkomucrnepcHas mena. IleHooOpasyrolye COCTaBbI
MOTYT OBITH B BHIE MOMOIIMX TabJIETOK W HacT, KOTOpble
IpU pacTBOPEHMM B BOJE WHTEHCHBHO BBbIIENSIOT ra3 ¢ o00-
pa3oBaHNEM IEHBI.

OOuBOYHBIE TKaHH, MSATKYF0 Mebesib, KOBPOBBIE TOKPBI-
THUs, 3aHABECH, IITOPLI B OOINECTBEHHBIX 3[1aHUIX «CTHPAHOT»
IByMs criocobaMHu: CyxuM U BIaxHbIM. IIpu cyxoM mammy-
HUPOBaHNM 00X0asATCsA 6e3 MEeXaHUYeCKOr0 pacCTUPAHUs NMEHBI
MO OYMIIAEMOH MOBEPXHOCTH, NMPH BJIAKHOM IIaMITyHHUPOBa-
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HUU NeHy pacTuparoT uieTkamu. IIpu cyxol 4ucTke meHa xo-
pOLIO «BCACBIBAET» MbUIb, YACTHIBI FPA3H U XKHIIKHE 3arps3-
HEHHs M3 TKaHe#, OYMIlaeMasl TMOBEPXHOCTb NPH 3TOM HE
HamoxaeT. Tax, maxe npocne 140-kpatHoit 0OpaboTku BoO-
PCUCTBIX TKaHe#l BXOASAIHE B COCTAB IIIAMITyHs BElieCTBa 00-
HapyXMBAIOTCS B TKaHH B OYEHb HE3HAUHTENBHBIX KOJIHYE-
crBax. Cyxas YHMCTKa OYECHb 3KOHOMHYHA; PAcXOJ IIAMITyHs
(2%,-HOro BOOHOrO pacTBOpPA) VI KOBPOB COCTaBJISAET BCErO
100-150 r /m2.

Ilennpiit cnoco® MMPOKO HMCHONB3YIOT B MMINEBOM IMpO-
MBIIUICHHOCTH JUIS OYHUCTKH H Ae3MH(QEKIMH NPOH3BOJI-
CTBCHHBIX [IOMEILCHHH, TEXHOJIOTUYECKOTO 00OpynOBaHuS,
CreUyabHOrO TPAaHCIOpTa. B meHsumecs cOCTaBbl BBOIAT
GakTepuiiHble JOOABKH, YHAYTOXAIOIHAE NaXe YCTORYMBBIE
($hopMBI MHKPOOPraHM3MOB. JTHM K€ COHOCOOOM OYHIAIOT
aBTOMOOWIH, XEJIE3HONOPOXHBIE BaroHel, Iwcrepusl. Cra-
IMOHAPHBIMM WIH TIEPESHOCHBIMH YCTAaHOBKAaMH Ha OYH-
IaeMble HOBEPXHOCTH HAaHOCHTCS IEHa, 3aTEM OHa TINATEelb-
HO pacTipaeTcs BpawaromuMucs metkamu. Ilocne obpabort-
KU TIeHy YIQISIOT CTpye# Bo3nyxa. DTOT crmocobd ocobeHHO
3bdexTHBEH B YCIOBHSX, IIe CTPOUTENLCTBO MOIIHBIX KaHa-
JIM3AIMOHHBIX CHCTEM M OYHCTHBIX COOPYXEHH# 3aTPyIHEHO.

Iens! oueHp 00JIEryaroT OUMCTKY annapaTtoB M Maructpa-
Jlell Ha YCTaHOBKax /i MaIIMHHOTO Joeuuss kopoB. Ho
B 3TOM CJIy4ae He CIeXyeT NMPUMEHATh NEHY C BBICOKOW CTO#-
koctbo. CHayana oOWIbHAs IIeHa BBIIOJHHAT POJIb OYACTHTE-
JIS M 3aXBAaTHT BCE 3arpsi3HEHUS Ha CTEHKaX, a 3aTeM U3 094-
IIaeMBIX annapaToB JOJDKHA HNOWTHM YMCTasd, He coAepxainas
MeHy NMPOMBIBHAS KUAKOCTb. Tak MOCTYNAOT H NPU OPOMBIB-
K& aTOMHBIX DEaKTODOB: COJEpXaHHE PaJHOaKTUBHBIX Be-
IIeCTB OKa3bIBaeTCd MaKCHMAILHBIM B TIeHE ; MOCJE ee pa3py-
UIEHUsT OCTAHETCS MaNbli O0BEM 3arpsi3HEHHOW KUAKOCTH.
OO61iee NpaBUJIO OCYLIECTBJICHHS MPOLECCOB B TMEHHBIX MOTO-
Kax Tak ¥ QOPMYJIUPYETCSA: neHa 004iCHA ObIMb HeCMOTKOIL.
ITpekpaTwin nojady rasza-—ucyesia MeHa.
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INennsM cioco60OM MOXHO HE TOJIbKO «CTHUpaTh», yOasuss
3arps3HEHMs, HO M OYMIIATh OOOpYHOBaHHE OT PKABYHHBI
M OKaJIMHBI, @ TPYOBI, KOTJIBI U TEMIOOOMEHHbIE annapaThl—
OT HAKUIM W JIDYTHX COJIEBBIX OTJIOXKEHMH. JUIS O4YMCTKH OT
PXaBYMHBI MCOOJb3YIOT COCTABHI, KOTOPBIE NPH HArpeBaHUH
00pa3yioT meHsl.

PxaBbie netanu ob6pabaTeiBaloT ropsueil neHoi, nocie
49ero MX MOBEPXHOCTb CTAHOBHTCS COBEpIIEHHO 4uCTOH. [lng
yOaJleHHs HAKWIK B IEHSIMECS COCTaBbl JOOaBIAIOT CIie-
nMajgbHble pactBoputenu. IleHy, comepaurylo pacTBOpH-
TeJlb, HACOCOM 3aKa4MBAIOT B TPYOBI MJIM B OYHIL@EMble all-
mapaTel, a Ha BBIXOJIe MoABepraroT paspyueHmo. O6pasyio-
njascs XUAKOCTh OT(QWILTPOBBHIBAETCS OT 4YacTHIl HaKHIIY,
BCIICHMBAETCS. U BHOBb MOJaeTcs B TpyOnl. MHOrokpaTHas
IMPKYJIAIU [NEeHbl MO3BOJISET OYUINATH OT NPOYHON HAKUIH
U OKaIMHBI OoJybluMe anmmapaThl U [UIMHHBIE TPyObl OYeHb
MaJjlbiM KOJIMYECTBOM IMEHSIIErocd BelleCTBa.

KOT JIA
IIEHA -3J10 f

4

Jlo cux mop MbI paccxa3plBald O IEHE-MOMOIIHUIE, TeHe-
coro3nune. Ho neHa moxer ObITH 37bIM H KOBapHbIM Bpa-
roM. [TeHa MoxeT ClTy>XUTb IIPUYMHON aBapuu, yXyauaTb Ka-
4eCTBO CaMO# pa3sHOOOpa3HOW MPOOYKIYMM, CHIWKATH IPO-
U3BOIUTEILHOCTh HPOMBILUIEHHOTO O0OpymoBaHus, 3apa-
XaTb OKpyxXaromyrwo cpegy. Cnucok ©Oen H  TsDKeIbIX
NOCJIEACTBUH, IPUYUHSAEMBIX JIETKOU NEeHOH, OECKOHEYHO M-
HEH.

Mgl pacckaxkeM 3[eCh O TOM, KakoW Bpel HAaHOCUT MeHa
MPOU3BOACTBY AHTUOHMOTHKOB U NPYTUX JIEKApCTBEHHBIX Ipe-
naparToB, caxapa, KOPMOBBIX M IEKapCKUX APOXOKEH, xKena-
THHA, KJiesi. B IIpOU3BOACTBE 3THUX NMUUIEBBIX, JIEKAPCTBEHHBIX
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U NPOMBIIIUIEHHBIX IPOJYKTOB HCIOJIL3YIOTCS PAcTBOPHI, CO-
Jepxanue OesKH, aMUHOKHCIOTHI, YIJIEBOAbI, KUPHbIE KHUC-
JIoTBL. Bee oHM 00J1aflatoT MOBEPXHOCTHON aKTUBHOCTBIO, IO-
9TOMY CIOCOOHBI JaBaTh BBICOKOKpDATHBIE M YCTOHYUBBIE
nedbl. Hanpuwe B HCXOMHBIX CMECSIX DAa3JIMYHBIX pAacTBO-
PMMBIX ¥ HEPAaCTBOPUMBIX OpPraHMYECKHX BEIIECTB 3HauHU-
TEJIBHO TOBBINIAET CTa0WIbHOCTH meH. OOpa3soBaHUE IEHBI
HEU30EeXKHO elle ¥ MOTOMY, YTO PacTBOPH! 3TH HEOJHOKDPATHO
MOJIBEPralOTCS MHTCHCMBHOMY TMepEeMELIMBAHMIO, HarpeBa-
HUIO, TIEPEIMBAHUIO, B PE3YJIbTATE YEro MPOMCXOJUT CHIIbHOE
BCIICHUBAHUE.

Ilena MewaeT BpayaM, HOPTHUT KUHOIUIEHKY U TKaHH,
B3pbIBAET KOTJIBL..

MHOTI'O IIEHbBI-
MAJIO CAXAPA

ITepepaboTka CBEKIIBI B Caxap—3TO CE30HHOE NMPOU3BOICTBO,
U MO3TOMY Ha CaXapHBIX 3aBOJAX CTAparoTCs COKPATUTH Tex-
HOJIOTMYECKUN LUK 3a cueT uHTeHcHuukanuu pabotsl 000-
pynoBanus. OmHako 3ToMy MemaeT newa. OOmipHasi neHa
COIIPOBOX/IAET MOYTH BCE TEXHOJIOTMYECKHE JTallbl caxapoBa-
peunsi. IMeHHO TleHa MpUYMHA TOTrO, YTO HAPYUIAETCS PUT-
MUYHOCTb HPOM3BOJICTBA, 3aMEIUISIOTCS OCHOBHBIE XHUMHYE-
CKHe M (PU3UKO-XUMMYECKHE MPOLECCH], CHIDKAETCS MPOU3BO-
IMTEJIbHOCTh oOopynoBanus. [leHa 3amemisier nponeccsl
nuddy3un mpyu OYMCTKE U OCBETJIEHMM COKOB, MX BbIApHBA-
HHE, TOPMO3HUT yBapMBaHHME INpPOAYKTa W KPHCTAJLIM3AlMIO
caxapa B MellaJikaXx. B cokax caxapHO#l CBEKJbI cCOIepKaTcs
HOBEPXHOCTHO-aKTHBHbIE BEIECTBA U CTAOWIM3AaTOPHI MEHbBI;
OHH ¥ SBISIOTCS NPHINHOH OOWILHOrO NEeHOOOGpa3oBaHMS.
OcHOBHO#M 1eHOOOpa3oBaTe)ib B CaxapHOM HPOM3BOICTBE —
CBEKJIOBUYHBII CanOHKH — BRICOKOaKTuBHbI [TAB. Crabunusa-
TOpaMHM IIEHBI CIYXaT HPOXYKTHl Pa3jIOKEHHs OENKOBBIX Be-
mecTB. ITosToMy cBekIOBMYHBIE MEHBI 4pe3BHLIYAWHO YCTOM-
YHBEL.
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Iena, oGpasyeTcs B pe3yJIbTaTe BCAChIBAHHS BO3AYyXa NpU
MHOTOYUCJIEHHBIX TNepeKayuBaHUSAX COKOB, IEpEMEIIMBaHMH,
npu o6paboTke WX HUOKCHAAMHM YIJIEPOAA M CEPbI, a TaKKe
3a CYET BO3HUKHOBEHHs B COKax Iy3bIPbKOB Mapa NP BbINa-
puBaHMHU U yBapuBaHuH. OCOOEHHO CIIBHBIM NEHOOOpa30Ba-
Hue OblBaeT mpu mepepaboTke HeNO3peJIof, NOJIr0 XpaHuB-
meiCs WM NOoAMEp3IUeH CBEKIBL.

Bopbba ¢ meHoii—oaHa u3 riaBHbIX 3a00T Ha CaxXapHBIX
3aBoJax.

BOJIBUIE TTEHBI -
MEHBHIE BYMAT'M

Takolf kOpoTKOH (pa3oil MOXKHO OLEHHTh OTPHLATEIbHYIO
pOJIb NEHBI B MPOM3BOJCTBE LEJUIIONIO3bl. A MMEHHO U3 HeJ-
JIIOJIO3B! M JieylaloT Oymary.

CpyOnieHHOe AepeBO MOJIHOCTbIO OrOJISIIOT: o0pe3aroT
CY4KH, OCBOOOXIAIOT OT KOpBI, pa3pe3aloT Ha Kycku-Oa-
sancel. CrenyanbHas MalldHa IpeBpaiiaecT OpeBHO B LUemy.
HaunnaeTcst mmuTenbHBIA Tponecc Bapku. Koneunsll mnpo-
IYKT—IIeJIOK, B KOTOPOM IUIaBalOT BOJIOKHA IIEJUTIOJIO3BL
Iemmono3y OTAEIsIOT OT Ilueioka Ha BakyyMm-GuibTpax.
Bot TyT M oOHapyxuBaeTcs 371as poJib NEHBL

ITpucyTcTBHE B 1IesIOKe BEIIECTB TUIA MBUI CIIOCOGCTBYET
00pa30BaHUIO OrPOMHBIX KOJHMYECTB NEHBI HA BHIXOJE U3 Ba-
KyyM-puibTpa. DTa neHa OTIMYaeTCs OYEHb BBICOKOW CTOMi-
KOCTbIO, TaK KaK OHa YNPOYHEHa BOJOKHAMH IEJIIIOJIO3BL

Ilessl Tak MHOro, 4TO B HPOEKTaXx 3aBOJOB HpEIyCMO-
TPEHBI T€HOCOODHMKH —TpPOMaJHble METAIHYECKHE pe3ep-
Byapbl nuameTpom Gosee 10 M u BricoTO# 10 25 M. Bes aTa
€MKOCTh OKa3bIBaeTCs 3aloJHeHHO# neHoil. Ecnu He cpenats
NpeNOXPaHUTEIbHBIX KJIANIaHOB, TO NEHA MOXET Jaxe Co-
pBaTh KPBINIKY COOpHHMKA. A €ClM HX [EJaloT, TO... Yepe3
KJIamaHpl BaJIUT MEHHAas Macca U 3aJMBaeT TEPPUTOPHIO...

IMena, obpa3syromascs B BakyyM-QWIbTpaxX, CHWKAeT HX
HpPOU3BOJUTENILHOCTb, OO MeHa CO3AacT NPOTUBOJABJICHME.
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Kpome Toro, neHooOpa3oBaHuE BBI3BIBACT MOTEPIO WICJIOKA,
COIepXKaIllero TakHe NECHHbIC BEIIECTBA, Kak KaHHoJbHOE
MbLIO, TajuioBoe Macio. Ilociennee sBisieTcst BaxHEHmIeH
COCTaBHOM YacThlO CMeceil, MCHOJIb3yeMbIX HpH QuioTanuu.

HenaBHo paspaboTad u ycnemHo ucnbitad Ha Hoo-JIs-
JIMHCKOM LEJUTIOJIO3HO-OYMaXXHOM KOMOHHATE XUMMYECKHit
MeTOJ NEHOTalleHUs HEMOCPENCTBEHHO B TEHOCOODHHMKaX.
Bo3MOXHO HE TOJIbKO XHMHUYECKOE rallleHue MeHbI, HO U BBe-
JeHHEC XMMMYCCKUX aHTUBCIICHUBATENEH B MacCy Ha OJHOH U3
CcTaauii IPOM3BOMCTBA.

Ceifyac yxe HakKOIUIEH M3DSIHBIA OIBIT XUMHYECKOTO He-
HOTAlICHHUs! IPY Bapke Leuttoiosbl. TTosBIWINCE HOBBIE NEHO-
racuTeld U BelieCTBa-aHTHBCIeHUBaTean. K3obGperartenu
MPE/UIOXKIIM HOBbIE NPHEMBI TIEHOTALICHUS, HAPUMED raile-
HMe neHbl neHoil. O ToM, Kak NeHa pa3pyliaeT neHy, Mbl pac-
CKaXeM HECKOJIbKO MO3XKeE.

TIEHA -
BPAT ABTOMATHUKH

VYpoBeHb XKHUAKOCTH B peakTopax, pe3epByapax, eMKOCTSX H3-
MepsIOT C NOMONIBIO pa3iinyHbIX ypoBHemepoB. Hauboinee
PAaCIpOCTpaHeHbl ypOBHEMEPEI KOHTAKTHOrO aeiictusa. Kor-
JAa XUOKOCTb JOCTUracT ONPECACJICHHOIO ypOBHA, OHA 3aMbl-
KaeT gatyuk. Yepes yCWIMTENb CHTHAJI OT NATYMKA MOCTY-
HaeT Ha IMAT KOHTPOJIbHBIX HPHOOPOB K omepaTtopy ¥ Ha
HCIIOJIHEHUE B O3UPYIOIKE YCTPOicTBa win 3auBmwkKy. One-
paTop moJIydaeT CHTHAJ O 3alOJIHEHWH pe3epByapa pacTBO-
paMu, a JO3UPYIONiMe YCTPOMCTBA WM 3aJBUXKKH MEPEKPbI-
BAIOT JajibHeiilee MOCTYIUIEHHE pacTBOopa B eMKocTh. Ho
€CJIM XHUAKOCTh CKJIOHHA K NMEHOOOpa3oBaHUIO, TO NATHHK,
KOHTPOJIMPYIOIIMI YPOBEHb XHUAKOCTH, BKJIIOMUTCS YK€ IIpU
KOHTAKTE C MEHOM, KOTOpas MOKOUTCS Ha xuakocti. Hanpu-
Mep, NpH BBHIPAIMBAHMHM AHTHOMOTHKOB HMTATEJbHYIO Cpe-
Iy —OyJapOH MpPOAYBAlOT BO3AYXOM [UIS MHTEHCHpUKAUU
nporecca. OOpa3syeTcsi OrpoMHbI cinoil meHel. Ilpu Takom
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OOHIIbHOM 1eHOOOpPa30BaHUM HATYMK YPOBHS BKJIIOYACTCH
3HAYUTENILHO paHbile, YeM OYJIbOH 3aflOJHUT peakTophl. AB-
TOMAaTHKa W CUTHQJIM3AIMS CTaHOBATCS O€CHOJIe3HbIMH,
a4 MHOrJa M BpeAHbIMH, TaK Kak JaloT HEeBEpHylo HMHpOpMa-
IIMIO U JIOXKHBIE CUrHANbI, HENPaBIWIbHO BKIIIOYAIOT JO3UPYIO-
UME U PEeryJMpYIOLHe YCTPOHCTBA.

Jns ycrpaHenus JIOKHBIX CUTHAJIOB IPUXOAUTCS YCIIOXK-
HSTh JAATYHKM YPOBHS, CTABUTh AYOJIMpYIOLIME NATYHKH, Be-
CTH BH3yaJIbHbI# KOHTpOJIL. Ho cambiil neficTBeHHbIH cnocob
HOJIyYUTh TOYHYIO MH(OpManuro —raleHde NeHbl WIM mpe-
JIOTBpallieHHe ee 00pa3OBaHUs.

HACOCHI
IMEPEKAYUBAIOT BO34YX

Mpb! yXe TOBOPWIH O TOM, KaK BeJIUKa pOJb IeHBI Mpu Oype-
HMHM CKB&XXHUH JUIs pa3BelKd U NoObluu HedTH M rasa u oco-
6enHo—pa Oonbmux rayounax. Ilpum riaybokom Oypenuu
(cBbilIE 3 THIC. METPOB) CIOXHO CTaOWIN3HPOBATH CBOWCTBA
OPOMBIBOYHBIX XHIKOCTeH U OypoBhIX pacTBopoB. B riybo-
KHX CKBR)XHHAX CBOMCTBA DPAacCTBOPOB CyIIECTBEHHO H3Me-
HSIOTCA. B OCHOBHOM 3TO CBsI3aHO C TeM, 4YTO B pPacTBOpax
OPOMCXOQUT CHJIbHOE TMNeHooOpa3oBaHHe, YNPaBJIATh KO-
TOPbIM OypWIbIIMKK elle He Hayuwwiuch. CopepxaHue rasa
B NPOMBIBOYHOM JXHUIKOCTH MOXET AocTurath 25-30%.

Manuumee neHooOpa3oBaHUe CWIbHO 3aTpyAHseT padboTy
OypoBukoB. M3-3a o0wibHOro neHooOpa3oBaHUs YyBEJIMYH-
BAETCA BA3KOCTb M YMEHBIIAETCS IUIOTHOCTh OypOBBIX pac-
TBOPOB, B pe3yJbTaTe pE3KO CHIKAETC NPOU3BOIUTENb-
HOCTh OypoBoro obopynosanusi. To ke camMoe HPOMCXOAUT
mpu 100bIYe HEKOTOpBHIX BUAOB HedTH, COAEPKALIMX IpHU-
poausie ITAB. HedTh mpu OTKauMBaHUM BCOCHMBAETCS, M Ha-
cOCBl 3a0UpalOT U3 CKBAXHH BMECTO He(TH 3HAYUTEIbHYIO
4acTh BO31yXa. BO3MOXHBI U aBapuilHble CUTyauuH: rassl u3
IUTACTa UHTEHCHBHO BCIEHMBAIOT OypOBBIE PacTBOPHI M IPO-
UCXOJAT HX OMNACHble BHIOPOCHL
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BenenuBanne OypOBBIX pPacTBOPOB MOTYT BBI3BATh He
tosbko TTAB, cnenmanbHO BBOAMMBIE B paboude pacTBOPHI,
HO ¥ TmeHooOpa3oBaTesd, IOCTYNAIOIIME B HEro ecre-
CTBEHHBIM HyTeM —C IUIACTOBBIMU BOJAMH, TJIMHUCTBHIMH 110~
poIaMH, COAEpPXAIUUMH COJH OPraHUZECKUX KHMCIOT, T'YMH-
HOBBIE, a30THCTbIC BEUIECTBA U Ip. J{OMOJHHTEIbHOE BCUEHK-
BaHHWE MOXET IPOUCXOOHTh W TPH PACTBOPSHUH MHHE-
paJIbHBIX COJIei, MOMafaoNMX B PaCTBOP IMpU pa30ypHBaHUM
COJIEHOCHBIX OTJIOXEHHUH.

Yamie Bcero BCHeHMBaHUE OOYCJIOBJICHO HE OJHOMW, a He-
CKOJIbKUMU TPAYHAHAMH Cpasy.

Bo Bcex ciyyasix, KpoMe CIENMATILHOTO MPUMEHEHHs IeH
JUUisl OYMCTKM CKB@XHH HEHHBIM CIOCOOOM (0O 4eM MBI yxe
pacckasniBajii), BCIEHUBAaHHE OYypOBOro pacTBopa sBJSETCS
KpaiiHe BpenHbIM, OCOOEHHO HpU TYPOUHHOM OypeHHM.

MEHA
B3PBIBAET KOTJIbI

OOwIbHOE BCNEHMBAaHHE B NPOMBIIUIEHHOM 000pYyNOBaHHU
HE TOJBKO CHIDKACT €ro NPOU3BOAMTENLHOCTL U CIOCO6-
CTBYET U3HOCY, HO M ObIBaeT yacTto NpHuuHO# aBapuid. Ha-
IpUMED, TIPH TaK Ha3bIBAEMBIX «BOJSHBIX yJapax», CONPOBO-
XKIAIOLMX BCICHMBAaHHE KOTJIOBOW BOABI WIM €€ BhIOpOC,
JIONAOTCs YacTU NapoBOH MalllMHBI NapoBO3a, AJIS pa3phiBa
KOTOpBIX noTpeboBayock Obl ycunue B 150 ToHH.

B 30-x romax s 60pb0Obl C HAKHUNBIO B KOTJIaX HapoOBO-
30B M TEIUIOBBIX 3JIEKTPOCTAHIMI B BOAY CTayid N00aBIATh
tdocdarnple cMecn. OT HakMIM HM30aBIWINCh, HO BOJA B KOT-
Jlax cTaja BCIEHMBATBHCH, BBIOPOCHI KOTJIOBOM BOJbI NMPUBO-
JWIH K Cepbe3HBIM aBapusM Ha XKeJIE3HOH Jopore M Ha JieK-
TPOCTAHIMSX: TMOJIOMKE 30JIOTHHUKOB, BHLIOMBAHMIO KpBILIEK
WWINHAPOB H T. [I.

OcobeHHO omacHO NneHoo0pa3oBaHye B KOTJIOBOH BOIE Ha
3JEKTPOCTAHUUAX, 000PYIOBaHHBIX IPOMAHBIMU KOTJIOArpe-
raTamy, BbIpaOaThBAIOIIMMM TIAP BBICOKOTO JABJICHHUS.
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B xoTnax HakamiMBaeTCs MEIKOMMCIEPCHBbIH ocalok, obpa-
3yromuiics npu kunenuu Bomsl. Ho B Bozde Bcerna ectb coiu
U, CJIE[IOBATENILHO, MOHBI JJIEKTPONIMTOB. Takoe coueTaHue
KaK pa3 6J1aronpusATCTBYET BCIECHMBAHHIO. ABapué OOBIYHO
ObIBalOT NpH CWILHBIX BhiOpocax. IIpu orpaHuyeHHOM BCrie-
HUBAaHHMU B3PLIBOB HE NMPOMCXOAMT, HO Nap 3aXBAThIBAeT Ka-
IUIM BOMBI, NPU MCMAPEHUH KOTOPOH TPyObI, TYpOMHBI U OT-
JelbHbIE Y3JIbl MAIIMH NOKPHIBAIOTCS CJIOEM COJIM, YTO
BBI3BIBAET MHTEHCHBHYIO KOPpPO3HIO 00OpymoBanus, pabo-
TAIOLIEro MO JaBJIEHUEM ; O BpElie STOTO SIBJIEHHS [OBOPHUTH
He HPUXOIUTCS.

BPEJHBIE
YIIPOYHUTEJIN

VHTeHcuBHOE meHoOOpa3oBaHWE HMMEET MECTO MpH Ipo-
U3BOACTBe acbecroneMeHTHOTO mubepa (mHbepHBIX JHCTOB
[UTSL KpBIIH ¥ cTeH). XOTs MCXOHble MaTepuaisl (LEMEHT, ac-
Oect) He comepxar meHoOOpa3oBaTesiell, My3bIphbKH BO3YyXa,
obpasyrolyecs B Ipouecce NepeMelluBaHusl EJOYHOTO pac-
TBOpA, YNPOYHSIOTCS TOHKMMH BOJIOKHaMHM acbecta. OTH
TBEpJble TOHKOQUCHEPCHBIE YaCTHILI MOTYT HaJexHO «Opo-
HUPOBaTb» Iy3bIPbKU, MOBBIMAS HX YCTOMYMBOCTH Jaxe
B OTCYTCTBUE 3((EKTHUBHBIX ITOBEPXHOCTHO-aKTHBHBLIX Be-
mecTtB. lludepHoe NPOU3BOACTBO —sIpKUil HATJISAHBIA NpH-
Mep TOTO, KaKk MOXXHO IIOBBLICUTh CTaOWIBLHOCTb NEH MeTO-
IIOM OpOHHpPOBaHHS, O KOTOPOM Mbl YK€ pPacCKa3hbIBaJIU.
BoznymHble My3bIpbKM B TFOTOBBIX H3[EJIMSX —3TO SIBHBIN
Opax: JUCTHI C BKIIOYCHUAMHE BO3AYIIHBIX IIy3bIPHKOB MPOIY-
ckaroT Bony. Kpelmry u3 takoro mmdepa He crnenaenb. Eine
6osee omacHO, eciaM Iy3bIpbKM €CThb B CTeHKax acbecrone-
MEHTHBIX TPYO, YJIOXEHHBIX B 3emMito. M3 Takux kxaHaiusa-
IHOHHBIX TPYO CTOYHBIE BOABI MOTYT IpPOCAYMBATLCS B 3€-
MIJIIO, 3arps3HsAsi €€; TIPYHTOBBIE BOJLI MOTYT HOMAacTb
B TpyOb! ¢ TenedoHHbIM KabesieM U BBIBECTH M3 CTPOS Telie-
¢doHHYyIO CETD.
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B mmdepHoM NpPOU3BOACTBE NPAKTHKYIOT MEXaHHYECKOE
yhajieHHe NeHbl NMeHOCHMMATENsAMH. A Henb3s JU CHeNaTh
3TO C NOMOIIBI0 XHMUYeCKUX HeHoracuteneit? OueBHIHO,
MOXHO, HO Tpebyercs crnenmanbHas mpoBepka B Jiaboparto-
pUsX U Ha 3aBojiax, OO XUMHUYECKHEe NEHOTACHTENIH MOFYT
«OTPaBJIATH» LEMEHT: 3aMe/UIsiTh ero TBEpACHUE M CHHXATb
HOPOYHOCTE.

BPAT )
BOJIOJIA30B U BPAYEN

IIpuBeneM Heckosibko HauboJiee XapakTepHbIX NPUMEPOB TO-
ro, KaK meHa MOXET BPEOUTh 3[0POBBIO YEJIOBEKA.

Bonona3zos, paboraBmux Ha Goyblmoit riIyoMHE, MOIHU-
MaroT HaBepx OveHb MemileHHo. Ecnu 3Tto npaBwino Hapy-
IIMTh, MOXET HACTYIUTh TspKeseiiliee 3aboJieBaHUe — KECCOH-
Has Gosie3np. [IpuuuHa 3T0# GONIe3HHM —BO3AYLIHbIE My3bIPh-
K4, a TOYHee,— My3bIpbKU a30Ta. IIpy NOBBIIICHHOM [aBlie-
HMM (Ha riyOuHE) a30T M3 BO3AyXa, KOTOPHIM IBIIIMT
BOJOJIa3, JIETKO PAcTBOPSIETCS B KPOBU; MPU OBICTPOM NOAB-
eMe a30T HAaYUHAET BBIAENSTHCS U3 KPOBH B BHAC ITy3bIPHKOB.
KpoBb BcreHHBaeTcs. JTa MeHa 3aKyNOpHMBaeT MeJIKHE Kpo-
BEHOCHBIE COCY/IbI M BBI3BIBACT TsKKOe 3aboseBanue. B sute-
paType ecTb CBEJIEHHsSI O TOM, YTO 3aMeHa a30Ta B ra3oBOM
cMecH (BO3yXe) reiieM yMeHbIIaeT ONacHOCTh Takoro 3abo-
JIeBaHMsl, TaK Kak TeJIMid O4YeHb MaJlo pacTBOPUM B KPOBH.
C T1axoil ra3oBoll CMeCblO 4€JIOBEK MOXXET JOCTATOYHO Obl-
CTPO OIYCKaTbCS U NOJHUMATLCA B JIETKOM ckadaHIpe Ha
ryouny no 300 m.

IToMexoii B pabote cuutaioT neHy 3yOusle Bpauu. Jlocra-
TOYHO MPOYMTATH WIM YCIBIUATH CJIOBO «OOpMaiimHa», Kak
y OONBIIMHCTBA YWUTAaTeJlell MTHOBEHHO MNOSBHTCS rpuMaca.

Bopmammna 3710 Bcerga HenmpusiTHble ounyuienusi. Cre-
MaJIbHbIE MCCIENOBAHUS MOKa3ajy, YTO MpPU MOCEILEHHH Ka-
6uHeTa 3yOHOro Bpaya B KpOBM OyAylMX MHALMEHTOB, OCO-
6EHHO MYXKUMH, DPE3KO MOBBILIAETCS COAEpXKaHUWE aJpeHa-
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suHa. TlpakTtunyecku Oe300JIE3HEHHO CBEpJIeHHE YJIbTPasBy-
koM. Ha mnoBepxHoCT, 3y0a, MOJIEXAINEro BCKPHITHUIO,
HaHoCUTCS Clod abpasuBHOro (uuIMQYOILEro) MNOPOIIKa,
K HEMY MOJBOJMTCS TOHKUN CTEpXKeHb, COCOWHEHHBIH C MC-
TOYHMKOM YJIbTPa3ByKOBbIX kojiebanuil. Ilox TOpuesoi
YaCThIO CTEPXKHS MPOUCXONUT MHTCHCHBHOE IBWKCHUE IIUIHU-
¢yroero Mopouika; HECKOJIbKO CEKyHA—U HYXHBIH KaHal
npocBepsien. Ho B INOJIOCT, pTa HENPEpPHIBHO HOCTyNaeT
cmoHa, 6osee 1,5 1 B cyTkn. B MOMeEHT JieueHus: 3y00B, KOT-
Ja 4YeJHOCTH PaCKpBITHI, KaK MPH JKEBAHUU MUIIM, CIIFOHOOT-
JesieHre ocobeHHo oOwibHO. HanmoMHMM, 4TO ClIIOHA JIETKO
BCIIEHUBACTCS, U OCOOEHHO MOJ [OEWCTBHEM YJILTpa3ByKa.
OO0wibHasl MeHa 3aKphIBaeT ONEPALMOHHOE MOJIe.

VIMeHHO meHOOOpa3oBaHHe MelllaeT BHEAPEHHIO YyIbTpa-
3BYKOBOU OOpMalIMHBI B TMOBCEJHEBHYIO NpPaKTUKy. HyXHbl
XMMHYECKHE METOMABI NEHOTALUCHUS WIM aHTHBCICHUBATEIH.
Bo3MoxHO, B 3TOM cCiiyyae ynoOHee BBOIOUTb MMEHHO aH-
TuBcrienuBatesiv. CaMbiii 0e300MAHBIM M3 HHX, Ha Hall
B3TJIs/l,— IOJCOJIHEYHOE MAaCJIO: OTCYTCTBHE BPEIHBIX NOCIEN-
CTBUHl rapaHTHpPOBaHO.

I'po3HBIM OCNOXHEHHEM HHGpapKTa MHOKapAa U MHOTHX
Ipyrux OoJie3Heil, MPH KOTOPHIX YEJOBEK BHIHYXACH HOJTOe
BpeMsl JIe)XaTh HEMOJBIDKHO, SIBJISETCS OTEK JIErKHX. ITO
sIBJICHHE CBSI32HO CO BCIICHMBAHHEM BJIbIXaEMBIM BO3IyXOM
0eJIKOBOTO TpaHCCy[aTa, CKaIUIMBAOILETOCs B  ayibBeoJax
JIETKHUX. DTOT TpaHccynaT (OT JIATUHCKOTO (rans—uepe3 N Su-
do—nomer) —IpOAYKT MOCTOSIHHOIO OOMeEHa MeXIOy XHI-
KOCTBbIO TKaHe! U XUAKON 4acTbio KPOBHU. BHIXOI JKHIOKOCTH
yepe3 CTEHKH KPOBEHOCHBIX COCYOB B OKPYXXaIOIIyHO TKaHb
(HampuMep, B Jierkde) MPOUCXOOWT HempepblBHO. Eciu
B TKaHb M3 COCYIOB BBIIEJAETCS OOJIbIIOE KOJUYECTBO XKHI-
KOCTH, a BcacblBaHHe e¢ OOpaTHO B KPOBbL 3aMejIeHO, HacTy-
MaeT OTeK.

OO6pa3zoBanue ¥ HAKOIUICHUE B JIETKUX OOJILILIOTO KOJIHYeE-
CTBa CTOMKOM MEHBI 3aTPYAHAET AbIXaHUE, yXyALIaeT CHabxe-
HHE OpraHu3Ma KUCJIOPOJOM, OCJIOXKHSET JieueHue OCHOBHOM
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6oJie3HH; paHblle B OOJBILMHCTBE CIIyYaeB OTEK JIETKUX IIPHU-
BOJIII K mevyaibHOMY ucxony. Ceiluac ¢ OTeKOom Jerkux Ha-
yUWINCh OOPOTBCS, HO IO CUX MOP 3TO TPO3HBIA M KOBAaPHBIMA
MPOTHUBHUK, YHOCSILIMHA HEMAJIO 4eJIOBEUECKHX XHU3HEH.

bBesnkoBass OCHOBa MEHbI B JIEIKUX MpefONpenesseT ee
OYeHb BBLICOKYIO CTa0WIbHOCTh. PaspyluTh U yoanuTh Ta-
Kyr0 TEHY, YYUTHIBAS €€ YCTOHYMBOCTH M MECTOHAXOXICHHE,
MU CJIOXKHO, M Hebe3zomacHo st OosibHOro. MexaHuyeckue
CHOCOOBI MEHOTALIEHUS B 3TOM CJIyYae He TOOSTCS, a XUMHUYe-
CKOe ramieHue TpedyeT 0co0O0# OCTOPOXKHOCTH, IMOCKOJIBKY
YeJIOBEUeCKUN OpraHu3M BOCHPHUMMYHMB KO MHOTHM Iperapa-
TaM, MOJABJISIOLIUM INIEHOOOpa3OBaHUeE.

Haubonee npocto u 6e30macHO s 30POBbS ueJOBeKa
IpeoTBpaIlaTh MeHooOpa3oBaHHe B JIEMKMX C [OMOLIBIO
crneluasbHBIX TNEHOracuTesel —CUIbHO pa30aBlieHHBIX pac-
TBOPOB TOBEPXHOCTHO-aKTUBHBIX BEILECTB, pa3pyLIArOLIHX
My3bIPbKU TEHBbl HENOCPEACTBEHHO B Jierkux. Ocoboe Mecto
B psly 9TUX HeHoracutesieil Giaromaps cBouM dapmakolio-
rHYeCKMM CBOWCTBaM M TepaNeBTUUYCCKOMY NEHCTBHIO 3aHU-
MaeT OTeYeCTBEHHBIH TNeHoracutesabp aHTHPoMcuiaH. OH
001a1aeT BLICOKMMH TMEHOTACSIIUMH CBOHCTBAMHU B BOJHBIX
cpeaax. [Ipu BBenenuu ero B koHueHtpauu 0,029 x o6bemy
Cpedbl TMOBEPXHOCTHOE HATSDKCHHE CHIDKAeTCS MOYTH BTpOE
U HOPOMCXOIUT OBICTpOE pa3pylUeHHe MeHbI, NaXe NpH Halu-
4y OeJIKOBBIX CTabWIN3aTOPOB.

[Ipu cnoxHBIX ONepanusx Ha CepAue anmnapat HCKyc-
CTBEHHOTro kpoBoobOpamienust (AVK) nmoyxen BpemeHHO 3a-
MEHHTb OCTAHOBJIEHHOE cepaile. B 3T0 BpeMs Jierkue He pa-
60TaroT, NO3TOMY HACHIILEHHE KPOBU KUCJIOPOAOM OCYIIECTB-
JiseTcs B anmapaTe MyTeM MNpOOyBaHUs MYy3bIPHKOB rasa
4yepe3 KpoBb. HO eC/iu B KPOBHU OCTaHEeTCS XOTs OBl OIWH
My3bIpEK KHACJIOPOJAa ¥ OH NOMNaneT B KPOBEHOCHYIO CHCTEMY,
MOXeT HACTYNUTh Tparemus... I TyT npuxonmsT Ha HOMOMUIb
aHTHBCIICHUBATEJIH.

Bo3HukHOBeHHUE TIEHBI B OpraHax ra3oobMeHa OmacHO He
TOJILKO [UIS YeJIOBeKa, HO U s prid. HakarmuBascr Ha pas-
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BETBJICHHO! NMOBEPXHOCTH Xa0p, MOBEPXHOCTHO-aKTUBHBIE BE-
1IeCTBa BBI3BIBAIOT NeHooOpasoBanue. IleHa OyoxupyeT ra-
3000MEHHBIE NPOLECCH, M YCBOEGHHUE KHUCIOpPOAA H3 BO.bI
pe3ko 3amemisercs. [IpucyTcTBHE B BOAE MEIUICHHO pasjia-
raromuxca cuateTrieckux ITAB cmepTenbro st peid. Priba
aKTUBHO peardpyeT Ha HaJu4yue B BOJE MOIOIIMX CpPEACTB.
ITo3TOMy HeynuMBUTEJILHO, YTO B TeX pekax U O3epax, Kyna
cOpachIBacTCs HENOCTATOYHO TIIATEJbHO OYHMILEHHAs. BOJA,
pBIOEI CTAJIO 3aMETHO MEHBIIE.

MHTrepecHO OTMETHThH, YTO HA MOBBIIEHHOW YYBCTBU-
TeJILHOCTH PoIO Kk npucytcreuto [TAB B Boe ocHOBaHa 3amy-
Ta HEKOTOPBIX BUIOB KaMbaJbl oT akyn. Tak, kambaia, obu-
tatomias B KpacHom Mope, Bbigenser B ciiyuyae OMacHOCTH
4epe3 KOXKHble MOKPOBBI BELIECTBA, OTHOCSLIHMECS K KJaccy
NOBEPXHOCTHO-aKTUBHBIX. AKYJ 3TO BEILECTBO OTIYyTMBaeT.
B CIIA nayaThl cepbe3Hble HCCIEAOBAHMS MO M3YYEHHIO OT-
nyrusatomiero aefictsus ITAB. BbiTh MOXeT, B CKOPOM Bpe-
MEHHM KYyNajJbUIMKH B TPONMMYECKUX BOJAX OYIyT «BOOpY-
KaTbca» Hepea 3amiasiBoM kopoboukoii ¢ [TAB.

1 163



«bOJIBIIASA CTUPKA»
B 'OPOJIE

®abpuxa-npayeyHas CpeOHEH NPOU3BOIUTENIBLHOCTH cOpachl-
BAET B CYTKH OKOJIO 2 ThIC. KyOMUYECKUX METPOB CTOYHON BO-
nel, 3arpssdeHHoil [TAB. A B 60ibIIOM ropojae Takux Ipa-
4eYHBIX AecATKU. Eciy noBEepXHOCTHO-aKTHUBHBIE BeLIECTBA
HOMajaloT B BOJAY, TO OYMCTUTh €¢ Ha OOBIYHBIX BOJOIPO-
BOJHBIX CTAaHLUAX HeBO3MoOxHO. [TuTheBas Boja OymeT max-
HYTb HEQTSAHBIMHU OPOAYKTAMU M MBUIOM. TakOB «BKYC» CHH-
Tetuueckux ITAB, BXoJsIMX B COCTaB CTHpalbHBIX MOPOLI-
koB. IIpusiTHBIA 3amax MOPOLIKAM MpPUAAIOT CrHeLHAIbHELIE
nobasku —otayiku. Mx B moporuke Beero 0,1-0,2%;, HO 3TOrO
JIOCTATO4YHO, YTOOBI BBLICTUPaHHbIC Bellld NPUOOpesH 3amax
ceexxectd. Ho camu ITAB cBexecTbio He MaxHyT.

Cnocobrocte ITAB paBaTh meHy nosioxeHa B OCHOBY
OPUTHHAJILHOTO METOJA OYHUCTKH CTOKOB ... oT ITAB-MeTo-
na neHHod ¢uiorauuu. ITo 3Toi cxeme cTOuYHBlE BOABI Ipa-
YeYHbIX CHayajla OCBOOOXXJAIOT OT HHUTOK, ITyrOBHUIl, MOHE-
TOK, 3a0BITHIX B KapMaHax OAeX[Ibl. 3aTeM BOAY GWILTPYIOT
U OTHpaBJsiloT Ha ¢uiotartop, roe comepxanue ITAB cuu-
xaercst 1o 20-30 Mr/a, Tak Kak OCHOBHAs MX [OJs IEPEXO-
IUT B nieHy. JIumm mociie 3Toro Boga mocrymnaeT Ha GHoJIoru-
yeckyro ouucTky. Korna comepxanue ITAB cuusutcs eie
B HECKOJIKO pa3, MOXHO cOpachiBaTb CTOYHYIO BOIY B BO-
noemsl. TTony4ennyro B ¢uioTaropax neHy ¢ 60JbuMM conep-
sxkanveM [TAB racsaT crpyeit «octporo mapa». B Takom KoH-
nenTpate ITAB Bcero HeckoabkO MWUIMIPaMMOB Ha JIMTP.
OTOT KOHUEHTPAT QWILTPYIOT, XJOPUPYIOT U 3aTEM TOBTOP-
HO HCNOJIL3YIOT [JIs MEPBHYHOIO 3aMauuBaHus Genbs. Ilony-
yaeTcsl «OoJblIas CTUPKa» 6e3 OTXOMIOB —BapUaHT Ge30TXOM-
HOM TEXHOJIOTMHM B OBITOBOM OOCIYXUBaHHH.

Ecnu crouHble BOOB! He OYHINAIOT OT IMOBEPXHOCTHO-aK-
THUBHBIX BEIIECTB, TO BO3HHMKAET MHOXECTBO OOJIBILMX WIA
MaJlblX, HO BCerJa 3aKOHOMEPHBIX HEeNpHUsATHOCTeH. Paccka-
KEM O HECKOJIbKHX KYPBE3HBIX Cilyyasix.
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K npexncrosuueMy mpuesay BBICOKOH KOMHCCHH Hepa-
JMBBIE PYKOBOIUTENH JPOXOKEBOro 3aBOJA YCTPOWIM aBpail
no ybopke teppuropuu. ITomMenu B nexax U BO [ABOpE,
a OCTaTKU IIbUIM CMBUIM CTpyel Boabl. DTa BoJa M coOpaH-
Has MbUTb TOTAJIM B KaHaIM3anuio. Yepes KaHAIU3aLMOHHBIE
JIFOKU B KWIOMETpE OT 3aBOJa XJIbIHYJIA AypHO MaxHyluas Ie-
Ha: MbUIb, COOpaHHast BO JBOPE M Ha MOJIaX LEXOB, COCTOsUIA,
ryiaBHBIM oOpa3oM, u3 npoxokeil. Hawanoch Opoxenue
W3BecTHBI clyyay, KOrla [0 KaHAJIM3ALMOHHBLIM TpyOam re-
Ha TOJHMMallach 1O CEIbMOro 3Taxa.

VyactHukamM MexaynaponHoro HedTsHoro Konrpecca
DPEACTOSUIO COBEPIINTh MPOTYJIKY Ha TEIUIOXoJe mo OoJb-
1o eBpomneiickoil peke. Cobpasiiiecs: Ha TENJIOXOJE HE MOT-
JIA TIOHSTH, MOYEMY 3aJeP)KUBAtOT OTIUIbITUE, H 0OpaTUINCh
3a pa3bsACHEHUSAMH K KanmutaHy. I[TocienHuit JIakKOHMYHO OTBe-
Tua: «Ilena». Bour cy060THUH Beuep, M3 KaHaIM3aLMOHHBIX
TpyO Tekja JIaBUHA @EHBI, KOTOpas 3aKphlBajla HaBUTa-
uuoHHble 3Haku. [lapoxony npuuuioch Ovl IBUTATHCS BClle-
myto. A 3TO Bcerga OmacHo.

NEHA
1 KMHO

Korpa cuumainica amepukanckuii kunodwibM «Kieomatpa»,
0Ka3aJIoCh, YTO KUHOIUIEHKA COJEepXKajla B CBETOHYYBCTBUTEIb-
HOM CJIOE Hy3bIpbKU BO3[yXa, U PSO MacCCOBBIX CHEH MpH-
LUIOCh CHHUMATH 3aHOBO. [{OMOJIHUTENBHBIE PacXOdbl COCTa-
BWIH HECKOJILKO MIIJIHOHOB HOJUIApOR.

HeuTto moxoee MpoU30LUIO M NPH BLINOJIHEHHH KOCMH-
4ecKOil MpOrpaMMbl aMepUKaHCKAMHU KOCMOHaBTaM#. CbeM-
KM M3 KOCMOca ObUIM MpoBeAeHbl Ha NMOJOOHYIO BCTIEHEHHYIO
WwieHky. HamoMHMM 4YuTaTeNto, 4TO IOBEPXHOCTb (OTO-
¥ KHHOIUICHKHM NOKphITa (POTOIMYJIbCHEH, COCTOSIIEH U3 XKe-
JIaTHHBL U CBETOYYBCTBUTEJIbLHBIX MaTepHanoB. PacTBopel, us
KOTOPBIX CO3[aeTCA ITOT CJOH, U YIEPKUBAIOT ITy3bIPbKH
Bo3nyxa. JXKenaTuna, kak yxe o0 3TOM roBOPHJIOCH, CIOCOD-
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CTBYeT yIEPKaHHIO BO3IYLIHBIX Iy3bIpbKOB. K coxanenuro,
MpPOBEPUTH KAYECTBO IUICHKM MOXHO JIMIIb IOCIE MpPOSBJIE-
Hus. I1o3TOMy Tak Ba)XHO JIMKBUIMPOBATh NEHOOOpa3oBaHue
B CBETOYYBCTBUTEJIbHBIX OMYJBbCHUSIX B XOIE€ NPOM3BOICTBA
$hoTO- M KMHOMATEPUANIOB.

TIEHA
N KPAIIEHUE

HeBoopyxeHHBIM [JIa30M BHJHO, YTO NpPU MOTPYXKEHUH TKa-
HU B BOAY HAa IIOBEPXHOCTH TKaHH, OCOOEHHO B 3a30pax —
BIAJMHAX MEXOYy HHUTSAMM, OCTalOTCS ITy3bIPbKH BO3iyXa.
Korpa TkaHb HOrpyXaroT B pacTBOp [UIsi KpallleHysl, IIy3blpb-
Kd BO3JlyXa NpPENSTCTBYIOT CMAuYMBAHUIO BOJIOKOH U MX KOH-
TaKTy ¢ MoJekyaamu kpacutess. CleJoBaTesIbHO, PacXof
KpacuTesiell yBeJIH4YMBAETCs, 2 HHTEHCUBHOCTh OKPALUMBAHMs
ymenbmiaetcad. Ho paxe npu G6osbInoM pacxome Kpacurelieit
OKpallMBaHue He OyneT MOJHbIM, OCTAHYTCS HEIpOKpa-
UICHHBIE NATHA, NpPsDKa WIKM TKaHb Tojyyarcs «psidoi». Ta-
Kasd MPOAYKLMsA NepeBOAUTCS B HU3IIME cOpTa Wik Opakyert-
cs.

IlpununaHuio IMy3bIPbKOB BO3AyXa CIOCOGCTBYET LIEpO-
XOBATOCTb HUTEH N3 HATypaJbHBIX BOJIOKOH (XJIOMOK,
HIepCTh, HIEJIK), a TaK)Xe OCTATKU 3aMacliiBaTelis, KOTOPbiM
NOKPBIBAIOT HUTHU Meped NpaieHueM. MHOTHe, O4YeBHIHO, 3a-
Meyaji, 4TO HOBOE CYKHO, TKaHOE OJesJi0 WM LIepCTsHas
npsbka UMEIOT cJlabblif 3amax KepocHHa. DTo 3anax 3aMacinBa-
Tesis. MicuesaeT OH He cpa3ly, BhIBETPHBAHHE MJIATCA HOJITO.
3amacnuBaTesan 00Jafar0T NOBEPXHOCTHO-aKTHBHBLIMM CBOM-
CTBaMH, OHH CHIDKAIOT IIOBEPXHOCTHOE HATSDKEHHE BOIHBIX
PacTBOPOB, YTO M CIOCOOCTBYET 0OpPa30BAHHIO HA BOJIOKHAX
IpY 3aMaYMBAHUM BO3AYUIHBIX HY3bIPHKOB M HX UIMTEILHO-
My ylepxanuro. [To3ToMy npu KpalleHMM HUTEH Wik TxaHeil
NPUHUMAIOT CHEUUaTbHBlE Mepbl, YTOOBI TNpPeNOTBPATHTh
oOpa3oBaHHe MEHbI B pacTBOpe kpacutend. [lid 3Toro mare-

166



puan o0pabaThiBalOT CMa4YMBATENISIMY, 3aMac/IUBaTeNId C TO-
BEPXHOCTU TKaHeil yJaJsIOTCs, ¥ Iy3bIPbKU BO3AYXa K TKaHH
yXe He NpWINHaoT.

ITEHA MEHIAET
MPOU3BOJACTBY HE®TAHOI'O KOKCA

Kazasoch 6bl, mpOU3BOACTBO KOKCa M 0Opa3OBaHUE IMEHBI—
MPOLECCH TPYJHOCOBMECTUMBIE. OIHAKO TEXHOJOTH-KOKCO-
BHUKH CYUTAIOT MEHY CBOUM OCHOBHBIM Bparom.

Ha ycraHoBkax 3aMeUICHHOIO KOKCOBaHHUs BrIpabathl-
BaeTCss OCHOBHOE KOJIMYECTBO MaJl030JILHOTO HE(QTSIHOTO KOK-
ca, KOTOPBIA WHCIOJbL3yeTCs B MPOM3BOACTBE AITFOMMHHS
M ISl BBIUIABKHM BBICOKOKAa4YeCTBeHHOU cranu. OngHako mpo-
1ecC 3aMeUICHHOTO KOKCOBaHUS HE(TSHBIX OCTAaTKOB B TaKMX
yCTAaHOBKAaX COMpPOBOX/JAETCSl 3HAYUTEIbHBIM IEHOOOpa3oBa-
HHEM; B pe3yJIbTaTe YBEJIMYUBACTCS BBIXO JIETYYHX BEIUIECTB,
CHIDKAeTCS MeXaHuyeckas MpOYHOCTh Kokca. Kpome Toro,
BCIEHMBAHUE KOKCYIOILETOCS ChIPbSi MPUBOAMT K HeoOXomm-
MOCTH NPEeXIEBPEMEHHO MpeKpallaTh MOgavy ChIpbs, B CBSA3H
c yeM 35409, oObemMa KaMep KOKCOBAHMS HE UCIOJIb3yeTCs
U IPOU3BOJUTEILHOCTh KOKCOBBIX OaTapeil pe3ko CHIkKaeTcs.

OOpa3oBanue meHB! B HPOLECCE KOKCOBAHUS He(DTSHBIX
OCTaTKOB OOYCJIOBJICHO TeM, 4YTO B pe3yibTaTe KpEKUHTa
xkuakas dasa, Haxonsdascs Mo CIoeM Kokca, oboraiaercs
achanbTeHaMHu. T1OBEpPXHOCTHBIN CJIOM KOKCyeMOro OcTaTka
CTAaHOBUTCS IUIACTMYHBIM M Tra3oHenpoHunaeMbmM. Ilapsl
U Ta3bl B XXKHIKOM CJioe 00pa3yloT My3bIpbKH, KOTOphIE Haka-
TUIMBAIOTCS MOJ HENMPOHHULAEMBIM CJIOEM KOKCYeMOTO OCTaT-
Ka 1 oOpa3yioT meHy.

VCToHYnBOCTL 3TOM IEHLI MHOTHE IOl CHIDKAJIM, MOBBI-
asi TEeMIEpaTypy B Kamepe kokcoBanus. OnHAKO HarpeBaTtb
ChIpbe MOXXHO JIMIIb O U3BECTHOTO Hpejesa, UHaYe 3aMEeTHO
CHIDKaeTCsl KayecTBO Kkokca. Ceiyac mjisi NpenoTBpalieHHs
MeHOOOPa30BaHysl B PEAKIMOHHOE IMPOCTPAHCTBO KOKCOBBIX
KaMep BBOJSIT IeHOracUTe)Id. Xopouo cebst 3apeKkoMeH/10Ba-
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JId KPeMHMHOPraHHYEeCKHe COEeIMHEHMUS — TOJTMME THICIIOKCA-
HOBBIE XHIKOCTH. VX pa3OphI3rMBaloOT HajJ MEHHBIM CJI0EM
KOKCYIOIIErocsl OCTaTka.

Taxum o6pa3zoM, [1JIss MHOTUX MPOU3BOACTB IleHA ABJISET-
csl MPUYMHOM yXyJIIIEHHS KayeCcTBa MPOAYKLMH, U 4acTO 3TO
yXyAlUIeHHe CTOJb CYIIECTBEHHO, YTO NPOAYKLUs OpakyeTcs.

JAPY3bs
HA BPEMA

3arpsisHeHHbIE IPOMBIIUIEHHbIE CTOKM MOJUIEKAT OYUCTKE N0
cObpoca B pexu wim o3epa. D10 oueBunHo. Ho peanusanus
3TOr0 3aKOHa BCTpPEYaeT MHOXECTBO pa3JIMYHBIX MPEMsT-
ctBuid. Y 01HO U3 caMBIX CEpbe3HbIX COCTOMT B TOM, YTO IS
yoaJeH!uss MaJIbIX KOJIMYECTB 3arps3HSIIONIMX BELIECTB Tpe-
OytoTcst GoJyiee TOHKME M JOPOTOCTOSILIME CPENCTBA, YeM JUIs
rpy6oii ounctku. IlnaBaromyio Ha Boae HedTb MOXHO yna-
JIUTH C NIOMOLUBIO JIOBYILIEK, OTCTOMHUKOB, MOPHCTBIX MOTJIO-
TUTelel. Menbyaiiliye KaneJbKd 3MYJIBCHU XKUPa H PacTBO-
PEHHbIE KOMIIOHEHTH! He()TH ITUMH CHOCOOaMM HE YJIOBHLIb.
i OKOHYATEJLHOW OYHUCTKM TaKUX CTOKOB mpuberator
K HOMOILM MHKpPOOOB; 3TO YXKe 0u0402uuecKas O4UCHKA.
B o6mux 4eprax CymIHOCTb OHOJIOTHYECKOIl OYHUCTKM CO-
CTOUT B TOM, YTO B 3arpsi3HEHHOH BOJE CO3[AIOT YCIOBHS
Ul OBICTPOTO Pa3MHOXEHHUS OIpENEJICHHBIX TpYNIl MMK-
poopranu3MoB. MHoraa Bogy NmoJOrpeBaroT U 00SA3aTebHO
NPOAYBalOT B Hee BO3ayX. KHcIopod B Bojie HYyKeH ISl JKH3-
HeJesITeJIbHOCTH MUKpPOOPTraHu3MoB. PazfapobiieHHble IMy3bl-
pbku Bo3ayxa 3a cuet ITAB, coxepxkaumxcs B croke, obpa-
3yI0T OOWIbHYIO MEHY, KOTOpas OrPOMHO# 1IyOod HaKphl-
BaeT BCE OYUCTHBIE COOpYXeHHs. ToJumHA Takoro cios
MEeHbl MOXET [OCTUraTh HECKOJbKHX MeTpoB. Hertpynno
MPeCTaBUTh, KaK HEMPOCTO OOCIYyXHBaTh Takoe 00OpyIOBa-
Hue. [leHy paspywarot CTpPysSMH BOMbBI, MEXaHUYECKMMU
yCTpOHCTBaMH WIM XMMMYECKHMH BEILECTBAMM.
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IeHa yny4iaeT mponecc OYUCTKH, HO CO3[1aeT TPYIAHOCTH
i pabortaronux. Jla ¥ camum MukpobaM CJIO#H TieHbl Me-
1aeT —Majao csera!

I'PABUTEJIN,
CBEAYHNIME B AKYCTHUKE

Teepnyto HeHy B BHAE OTACJIOYHBIX IUIMTOK MWIM CHELHAJIb-
HOM IITYKATYpPKH Y€ JaBHO NPHMEHSIOT B CTPOUTEJILCTBE
JUISL TIOBBIIIIEHUS aKyCTH4YeCkoro koMdopTta nomeeHui — s
YMeHbIIICHUS IyMa B OOIIECTBEHHBIX 3AaHusax. Hauutucy mo-
KJIOHHHKH Takoro crocoda yCcMUpeHHs IIyMa U CpeJld amMepu-
KaHCKMX TaHICTepoB. B COBpeMeHHBIX OaHKax MOMELICHHS,
B KOTOPHIX PACIHOJIOKEHBI cefibl, OCHAIEHB! TINATEJBHO 3a-
MAaCKUpPOBaHHOM CHCTEMOW BBLICOKOUYBCTBHTEIBHBIX MUKPO-
¢onoB. C UX NOMOMILIO LIYM, NPOU3BOAUMBIN B3JIOMIIHKA-
MH IIpU BCKpBITUM ceiidoB, mepenaeTcss B BHOE CUrHaua Tpe-
BOTY B Oumkaiiiumii nonuueiickuii yuactok. Iocie BBeneHus
TaKO! CUTHAIM3aLMKM HECKOJIBKO JIET ObLIO BCE CIIOKOMHO, HO
3aTeM TaHICTephl YCOBEPLICHCTBOBAJIM TEXHUKY rpabexa:
MUKPOGQOHBI M MECTO BCKDBITHS cefipa mMOKphIBAIOTCHA
TOJICTBIM CJIOEM TIEHBI, U LIYM OT «PabOThHI» PEe3KO CHUKAET-
csl.

MO IEPHU3MPOBAHHBIN
KAHJAPM

B ucropuu Hayku UMS U3BECTHOIO aMEpPUKAHCKOTO (u3mka
Apuctuna I'pocce, 0qHOrO U3 y4aCTHHKOB CO3[aHHUS MEpPBOi
aMepHuKaHCKOW aToMHON OomMOBl («IIpoekT MaHXITTeH»),
CBA3aHO TaKkKe C pa3paboTkoil MeTona ompejesieHusl BO3pa-
CTa OUCTOPHUYECKUX HAXOHOK (YIJepOJHBIE 4achD»).
OueBuIHO, XaXkJa MOMYJSPHOCTH mpuBesia (U3MKa Ha
aMepUKaHCKUH OOIIeHalMOHANIbHBIH KOHTPECC MOJIUIEHCKUX
B MaifaMu, rae OH BBICTYII¥JI YKe Kak aBTOP «TaKTHKU MBbI-
JIbHBIX My3blped» s nonuueiickux. MM nemMoncTpupoBa-
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JINCh MOPTaTHBHBIE KapDMaHHBIE U PAHLEBBIE alNapaThl B BH-
J€ proK3aka, yKperisemMoro Ha cnuHe. «JloOpblif namoriika-
Ca/IOBHUK C OIIPBICKUBATEIEM» —MOXKHO ObLIO OBl MOAYMAaTh,
BCTPETUB €ro Ha YJIUIE...

3agava «OSOIOMIKU» —pa3roH 3abactoBmmkoB. OnHa u3
KOHCTpYKIMiA, pa3paboTaHHbIXx ['pocce, HATOMUHAET TUTaHT-
CKHii MyJIbBEPU3ATOP-NIEHOTeHepaTop, MePeBO3MMBbIIl Ha aBTO-
MalpHe. DTOT arperat Clocob6eH 3a HECKOJIBKO MMHYT 3a-
OappukagupoBaTth ynuny wupuHOd B 30 MeETPOB IEHHBIM
CJI0EM TIOJIyTOpaMeTpOBOH ToJjiuuHbl. Ilpeonmosners Takyro
Oappukany IEMOHCTpPaHTaM He NMpOCTO. MbUIBHBIE NYy3bIPH
pasMepoM ¢ 50JI0KO OKpalleHbl, HaYMHEHBI CJIe30TOYHBBIM
razoM wid uHON npsiubio. Kpome Toro, B meHy BBOIST
KpacuTeJIM MJIM BelIeCTBa, CIIOCOOHBIE CBETUTHCS (JIFOMHHe-
CIIMPOBATh) NPH OCBEUICHUM ONpeHeSieHHbIME (YIbTpaduoie-
TOBBIMM) JIaMIIaMH, CJI€30TOYMBBIE, OYPHO MNaXxHYIIMe HIIU
yoylaroniye BellecTBa. HacTuUrHyTble BajJIOM TaKoO#l IEHBI,
JEMOHCTPaHTHI 3aJbIXaloTCs, TEPAIOT OpPUeHTHpPOBKY. Mx
O/lexIa OKa3bIBAETCSl MCHOPYCHHOM M CIYXUT AJis CyldeOHBIX
OpraHoOB JJOKa3aTeJbCTBOM HENOCPEACTBEHHOTO y4acTuUs B Jie-
MOHCTpAIVH.

B nocnennee Bpems HCHBITaH elle OJUH MeTon. B pac-
TBOP IS IPUTOTOBJIEHHS TEHBI BBOIST OBLICTPOTBEpICIOILHE
Ha BO34yXe NmoJIMMepHble fo00aBku. B 3TOM ciydae u3 meHo-
TeHepaTopa BhUIETAIOT MIHOBEHHO 3aTBEpAEBAIOIE Ha BO3-
IyXe TUIaCTMAacCCOBBIE IIAPUKH, 3aChINaOiIKe AEMOHCTPAHTOB
c royioBodd. Takue mapUku OYEHb HNPOYHBI, UX pasMepnl MoO-
ryT ObITh OT 1-2 cM o momyMertpa. OHH 4yTh Jerde BO3[y-
Xa U BATAIOT HaJ TPOTyapoM Ha IOYTH METPOBOi BBHICOTE.
Lenp Takofl monMueickod akuuu-—pa3oOmUTh JroJeH, Jd-
IIMTh UX NPOCTPAHCTBEHHOU OpHEHTALUH, CKPHITh OT OKpY-
Karomux (akTel U3OUEHHS U HACIIHS.
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MHOT OJIMTKAS

OO6nacT# NpUMEHEHHs IIeHbl CTOJb Pa3HOOOpa3Hbl U MHOpOii
HEOXKUJAHHBI, YTO HE BCETNa yNaeTCsl OMNpeleSIMTh KaTero-
pMIO, K KOTOPOH ee cliefIoBallo ObI OTHECTH: A0OPO WIH 310,
Bped win nosus3a. Ho camu no cebe 3TH «HEOXKHUAAHHOCTH»
3aCIIY)XKUBAIOT YINOMUHAHHS.

O MBLIE, KOTOPOE ILJIABAET,
N KVYIAJIIbHUKAX, KOTOPbBIE HE JAIOT YTOHYTH

KoMy u3 Hac He CJy4ajJoch JIOBUTH B BOJE MbUIO, YCKOJIb3-
HyBwiee U3 pyk? Eciu 3TO mpoucxomuT B BaHHE —yCIeX ra-
panTupoBaH. A eciu B riry6okoit peuke? KoMy He mpuxomu-
JIOCh TIPOBOXKaTh B3TJISJOM KyCOK MbUIa, OBICTPO MOTPYXaro-
uiics B riayouny? Ecnu mutacTuunyro mMaccy Ui U3roToBJIe-
HUs MBUIa niepes (GOPMOBaHHEM NpOAYBaTh ra3oM, a 3aTeM
NpeccoBaTh, TO 3aTBEpAECBIlIee MbUIO OyJeT conepxaTh HEKO-
TOPOE KOJIMYECTBO T'a30BBIX IMy3BIPLKOB, KOTOpBHIE CHEIAl0T
KYyCOK MbLIa «HEMOTOIUIseMbIM». Takoe MBLIO H3rOTaBiIH-
BaloT B MTanuu, oHO mosb3yeTcs OONbIIUM CIPOCOM Y TYpH-
CTOB, NMoOUTesNIeli 3arOpoAHbIX IPOryJIoOK, y AeTeil.

Ins neTtell mpenHazHaueHbl CreHMalIbHble KynajdbHBIE KO-
CTIOMBI, MX MPOM3BOJCTBO HayaTo B SnonHuu. Taxumu ky-
DaJIbHUKaMK 3aHHTEPECOBAJIMCH U B3pOCIBIE, HE YMEIOIIUE
wiaBaTb. HoBBIE KynajbHble KOCTIOMBI [EepxaT IUTOBHAa Ha
BOJE, HE NO3BOJsAS €My IOJIHOCTbIO IOrpYXKaTbCs B BOJY.
J1st 5TOro KymajlbHUKH NPOMHUTHIBAIOT 3JIACTUYHON HCJIMBH-
HUJXJIOPUIHON TNEeHOWN, He BHHUTHBaroweil Bony. Yenoseue-
CKoe TeJlo 0o0JiafiaeT I1aByyecTbio, OJIM3KON K HyneBOH. 3To
3HAYHUT, YTO YEJIOBEK, HOJHOCTbIO IOTPYKCHHBIA B BONY, HE
OyneT HM BCIUIBIBATb, HH TOHYTb. IT03TOMY aKBaJIAHIHUCTHI
niag CBOOOIHOrO MNOIPYXKEHHs Ha OoJblIylo IyOMHY Ha-
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IEBAIOT TsDKeJble CBUHIIOBBIC mosica. Ho HauuHarouwmi Iio-
Bel OOUTCH BOIBI U CTPEMHUTCS AepXKaTh HaJ BOJOH BO3MOXK-
HO 0OJIbUIYIO YacTb CBOErO Tejia, a YXX TOJIOBY —00s3aTelIh-
HO. B 3TOM ciiyuae ero IulaByyecTb CTAHOBUTCS OTpULATENIb-
HO#t. [l ee YpaBHOBELUMBAHUS HYXHO WIM HaOpaTb MHOTO
BO3ayXa BHYTpPb (r1yOokuii B3[10X), WIM UMETb €r0 CHapyXH
(mleHa B BuOe cmacaTelbHOrO Kpyra, KynanbHuka). Jlis
HEOIBITHBIX IUIOBIIOB BTOpoe Hanexuee. [lo3ToMy «BCIe-
HEHHBIE» KYNaJIbHUKH [OJb3YIOTCS OOJIBIIMM CHPOCOM.

IS MATKOM
MOCAJAKHA

HeucnpaBHoe 11accu co3gaeT aBapuilHyr0 CUTYAIHIO, [IPU KO-
TOpoil mocajgxa camoJjieTa BO3MOXHA TOJbKO «Ha Oproxom.
Ilpn npusemMiieHHH Ha OETOHHYIO MOJIOCY H3-32 CHJILHOTO
TpeHUs KOpIyca O IIEPOXOBaTyl0 OETOHHYIO MOBEPXHOCTh
MOXET MPOU30HTH aBapys: 3aropaHHe camoJieTa, ONPOKHU/IbI-
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BaHWe, INOJIOMKa Kopmyca. Ilo3ToMy camosieT ¢ THOBpe-
KICHHBIM IACCH CTApPAalOTCH NMOCAAUTh Ha BOJHYIO IOBEPX-
HOCTh MJIM PpOBHOE IaXOTHOE IoJje—TNonoOHbI ciyuait
MIPOMU3011Ie]T HECKOJIBbKO JIET TOMY Ha3al, Korga camolieT «As-
podutoTa» OaromoNlydHO NPU3EMIIIICH, TOYHEE, IPHBO-
Huics» Ha Hesy.

Ha asponpome B Tynyse (PpaHuus) npoBOAWIMCh UCIbI-
TaHUs «KOBpa» U3 MEHbI MOBBLILIEHHOW ycTOWYMBOCTU. Takoi
«xoBep» miuHOW 1500 M mimpuHo#t 10 M mpH TOJIIIMHE B He-
CKOJIbKO CAaHTHMETPOB CO3[aBajICs Ha MOCAO4HOM mojioce u3
BOJHOTO MEHOOOpa3yloUero pacTBopa CHEeLUMAILHON Mailiy-
Ho# Bcero 3a 10 mMuH. VcnblTaHUs NEHHOTO «KOBpa» MoKa3a-
JIU BBICOKYIO HAJIeKHOCTb TaKOM aBAPUMHOW MOCAAKU aBua-
JailHepoB.

CBAPKA 3
0] MIEHOIA

M3HowleHHble neTall MOXHO BOCCTAHABJIMBATH, HAILIABJISS
Ha TIOBpEX[EHHbIE YYacCTKH CJIOH MeTajlia, HanpuMmep, JJieK-
TpoayroBoil cpapkoif. IIpy TakoM BOCCTAaHOBJICHHH YacThb
MeTaUla BBIFOPAET, OTYEro KaueCTBO PEMOHTA PE3KO YXYI-
maetcs. HamaBiseMblif MeTaJul 3allMINAOT, HAHOCH CJIOH
JIETKOIUIABKOro (uIroca, WM CO3Ha0T BOKPYT MeCTa Haruias-
KH 3aiMTHYI0 atMochepy u3 MHepTHOro rasa. W Bce-Taku
pacxoj MeTajuia G0JIbLION, TOBEPXHOCTh HAIUIABJIEHHOTO Me-
Tajlja LIepoXxoBaTas.

Ceifyac mpe/UIOKEHO OCYIUECTBJIATH CBApKy IMOJ CIIOEM
neHsl. IleHy mOJy4aroT IMyTeM BCIEHHBaHUS ra3oM (apros,
a30T) BOAHOTO PacTBOpa MbUIa U riuuepusa. s jerapo-
BaHHBIX CTaJjleil Jiydiie NpuMeHSTH aproH. IleHHas 3amura
COKpaTila pPacxojl JOPOrocTosiero aprosa B 6-8 pas. Ilpu
NEeHHOH 3amyTe MecTa CBapKH 3JIEKTpHYEeCKas Oyra CTaHo-
BHUTCS OoJiee yCTOM4YMBOM, yMeHbIIaeTCs MOPUCTOCTh Harwia-
BJICHHOTO MeTaJula.
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ITEHHAA OBOJIOYKA
U1 KABEJIA

HeoxunanHyto 061acTb NpUMEHEHHUS BO3/JyXy Hauutd B (GuH-
ckoM koHuepHe «Hokua». 3nmeck Hauanu mpoM3BOIUTDL TeJe-
¢oHHBle KabenH ¢ MOPH30BaHHON NOJIMATIIEHOBOH 000J04-
koil. PaHb1ie Bcerma CTpeMIUTUCh CeNiaTh 00O0JIOUKY Kabeseit
BO3MOXXHO OoJiee TWIOTHOM. BozayuiHble nopsl B «uysike» st
kabens He nomyckamuch. CHenyajibHbBIE HCCAEIOBaHUS ITOKa-
3aJl4, YTO €CJIM MOpBI B MOJIM3TWICHOBOW INeHe OynyT OueHb
menkumu (mo 0,2-0,3 MM) U 3aMKHYTBIMH, TO TaKylo IeHY
MOXHO HCHOJIb30BaTh B KauyecTBe 000JIOUKH Kabens. Bos-
IyX — IPEBOCXOJHBIA OUIEKTPUK, OH PE3KO yJIy4lllaeT H30JIs-
LMOHHBIE CBOWCTBA 3alMTHOTO IOKPBLITUS. YIIy4inuiach
CJIBILIMMOCTb, MCYE3JIM MOTPECKUBAHMS U JADPYrde MOMEXH.
Pacxon monuatuiieHa (JOCTaTOYHO HOPOTOTO CHHTETHYECKO-
ro NOJINIMEpa) COKPATWICS MOYTH Ha TpeTb, kKabesb cTal Jier-
Ye U JelleBJie.

JOX b, CYXOE MOJIOKO
U UCITIBITAHUE HACOCOB

Ha nepBbIit B3MJISa MeXOy 3TUMK OOBEKTAMH MPSMOM CBA3U
HeT. OObegMHSET UX OOMIHOCTL MeXaEHM3Ma 00pa3oBaHUs
BO3JYILIHOTO Iy3bIpbKa.

Haponnas npumeTa IJIacUT, 4TO €CJIM Ha BOZJE BO BpeMs
OO TIOSBJISIOTCS KPYIHBIE My3bIpH, TO NOXIb OyneT mpo-
noJokuTeNibHBIM. CKOpOCTHAsi KHHOCBEMKA MoKa3ala, 4To Ia-
Jaromas I0XaeBas Kamis B OINpele/ieHHbIX YCJIOBHSX pac-
IoIMBaeTcd U uMmeer ¢GopMy sMH3bI Wik Ojuna. [lpu
najicHuH oHa aedopMupyeTcs, nporudaercs, 1 xaxercs, Oya-
TO KOJIMAYCK NaaaeT Ha OBEPXHOCTH BOMBL. BHYTpH KOJIIay-
Ka [aBJICHHE BO3AyXa OKa3blBaeTCsl OOJbIE, YEM CHAPYXKH.
Kanenbka-mny3bipek JIEPXUTCS Ha TIGBEPXHOCTH BOAsi. Ho Tax
ObIBaeT, €CM HAa CBOEM NyTH KANleJIbKa MPOXOJUT CIIOH Te-
[UIOTO BO31yXa--HAET TeIJIblM JIeTHUM AOXAb. Takue Teribie
NMOTOKH B HIDKHHX CJIOSX aTMOCEpPHl BbI3BIBAIOT WHTEHCHB-
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HOe ucnapeHue Bonbl. Ilapbl CHOBa KOHIEGHCUPYIOTCS B BepX-
HHUX XOJIOOHBIX CJIOSX aTMOC(ephl, U JOXKOb NPOMOIDKAETCS.

Heuro nonoGHOe MPOMCXOOUT U INPU IOJIyY€HHH CYXO-
ro MOJOKa B ammapaTax C HEHHBIM CHOCOOOM HCHapeHus.
Caexee MOJIOKO IepesiMBaeTCs Ha MOJIKaxX CYIIWIBHOIO alma-
pata. JIns yckopeHMs HCHIapeHUs BOIbI BHYTpU ammnapara
nojepkuBaroT HeOosbod BakyyM. Iloa mieHkoil monoka
CO31AeTCsl MOBBIILIEHHOE [aBjieHHe BOASHOTO Napa, U IUIeHKa
pasnyBaeTcs B mMy3bIpek. IToBepXHOCTh ucnmapeHus eue 00Jb-
ute ysenuumBaeTcd. IlleHka BBICHIXaeT, 00pasys CyXo# Mo-
JIOUHBINI mopomiok. PaspexeHue, CrnelualbHO CO3aBaeMoe
B CyLIIILHOM ammnapate, oOecreurBaeT HHTEHCUBHOE UCMape-
HHe BOJBbl M3 MOJIOKA [NaXe Mpu HeOOJbIIOH TeMIepaTtype
HarpeBa. HeBbICOkHMe TeMIlepaTyphl CHOCOOCTBYIOT COXpaHe-
HUIO BCEX TMOJIE3HBIX KOMIIOHEHTOB MOJIOKAa —BUTaMUHOB,
Genka u Ap. TaxuM e IMyTeM MOJY4arOT PacCTBOPUMBIE KOde
U 4aif, ynapuBalOT COKM HUTPYCOBBIX, T'OTOBSIT pa3HO-
obpa3Hble mMoOpe U TOMATHYIO MacTy.

CrnoxHble yCTpOUCTBa, paboTarolye Noj AaBJieHUEM, Ha-
IpUMEDP MHOTOCTYNEHYaThle HACOChl BBICOKOI'O aBJICHUS VIS
nepexkayky rasa, HeTH, XUMHUYECKHX HPOAYKTOB mocje coop-
Kd 0053aTeJIbHO UCHBITHIBAIOT HA IepMEeTHYHOCTb. OOBIYHO
HEMPOHHIIAEMOCTb 3THX AMapaToB ONPEAEsISIOT ¢ MOMOUIBIO
BOJBI. 3aTeM BOAY U3 arperata HyXHO yA4aJluTb BO u3bexa-
HHe KOPPO3HMU IPH XPAaHEHHMHU Ha CKjlaje U TPAaHCIOPTUPOBKE.

Kax ynanuth ocratxu Boasl? Ecnu pa3bupats, TO repme-
THYHOCTH OynmeT HapylleHa, U ONEpamfio MNpPUAETCS MOBTO-
pATb, Kak B IpHCKa3ke, KOrga BOpPOHY CHadajla MOYWIH,
3aTeM CyLIIIH, 3aTeM CHOBa MOYWIM U Tak 6e3 koHma. ITo-
CTYHaloT Tak: B BOJAY, C MOMOILbLIO KOTOPOil ONpelessioT
TepMETHYHOCTh, Aobamnsior ITAB. ITo oxoHuaHuu HcHbITa-
HUil Yepe3 arperaT NpOJyBalOT TelUlbId BO3AyX. Bona scme-
HHUBaeTCs, ¥ OoJbIas 4acTh MEHLI, a CIeNOBaTEIbHO, U BOJIBI
BO3/IyXOM BBIHOCUTCS U3 Hacoca. OcTaTku BOABI OBICTPO BHI-
CBIXal0T, TaKk Kak [MeHa Cco3JaeT OOoJblyl0 MOBEPXHOCTD
HcrHapeHusl.
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ITEHA-
CMA3YMK

Pexyumii MHCTpyMEHT (pe3upl, cBepia, (pe3bl, MPOTIHKKH
d [p.) B Tpouecce paboThl HENPEepHIBHO OXJaXIalOT CTpPyi-
KO# >KuAKOCTH. XJ1aJOareHTOM CIYXaT 3MYJbCHHM, COCTOS-
1Me U3 BoAwl, Macia, smyibraropa (ITAB) u HekoTOphIX JO-
6aBox. Pacxon sMysbcuM faxe Ha OOWH CTAHOK JOBOJIBHO
OosbiIONH, a MAaUIMHOCTPOUTENIbHBIH 3aBoj mnoTpebiisier
B CYTKH HECKOJIbKO TOHH Takoro xjaapoarenta. CoOpacwiBath
B CTOYHBIE BOIB! OTPAOOTaHHYIO HMYJILCHIO HeJIb3s, a YTWIH-
3UpOBaTh €¢ CIIOXHO.

JlBa nmecaTwieTus HazajJ MOSBWIACh UIEs OXJIaxaaTh pe-
KYWMA MHCTPYMEHT MacisHbIM TyMaHOM. OOHako okxasa-
JIOCh, YTO PaCHbUICHHOE Macilo (TyMaH) MellaeT CTaHOUHUKY
U 3arpsi3HseT BO3OyX. A moueMy Obl He CO31aTh U3 3MYJIbCHU
MeHy W NOJaBaTh € BMeECTe C BO3AYXOM Ha HHCTPYMEHT?
Pacxon XHUOKOCTH U JIEKTPOIHEPTUM Ha ee NMEPEKayKy pe3Ko
COKPaTHUTCSH, a OXJI2XKJEHUE MbUILHON IUICHKOH, HECOMHEHHO,
6osiee 3phekTUBHO, YeM cTpyeil. MoXeT ObITh, 3TO HENPHBLI-
4YHO, HO IS TNPOBEJCHHUS IKCIEpUMEHTa HYXHO TaKk MaJo:
COKaTbIif BO3OYX U3 IIUIAHTa, XKECTSHKa B KauecTBE pe3epByapa
[UIS. HENPEPHIBHOTO NPUIOTOBJIeHUsl meHbnl. U Bce.

BrickazanHass HaMH Hjes IEHHOro crocoba OXJIaxAeHHs
PEeXYILIETO HHCTPYMEHTa JXIOET SHTy3HMacTa ISl IPOBEPKH,
JIOBOIKY Y peayiu3auui.

[MEHON
CO JHA OKEAHA

[TombeM 3aTOHYBIIMX KopabJieit co HA MOpei 1 OKEaHOB Jie-
JIO HE TOJIbKO MHTEPECHOEe M Hy)KHOe, HO U Bhiroanoe. VHte-
pECHOe, MIOTOMY YTO IO3BOJSIET JIy4llle Y3HATH MCTOPHUIO, ec-
JIn Kopabib CTaphlil; HYy)XHOE, MOTOMY YTO PACYMCTKA JHA
B NOpPTax, Ha pediax ¥ mMpoCTO B MOpe JejaeT CyI0XOICTBO
1 prIOOJIOBCTBO O€30MacHbIM; BBIFOJHOE, MOTOMY YTO BMe-
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CTe€ CO CTapHHHBIMU KOPaOJsMU MOJHMMAIOT MHOTO 30JI0Ta,
cepebpa, IparoLeHHbIX KaMHeil, 8 C COBPEMEHHbIMU CYIaMH —
pasinu4Hoe 000pyNOBaHME, A2 M MPOCTO MHOTO MeTallia, Hoo
macca CyloB OTpOMHa.

Panbpuie moaweM cynoB ocyiuecTisuics Ttak. K kopmycy
CyIHa MNPHUKPEIUISIH MeTAIMYeCKHe UUCTEPHBI, HamoJ-
HEeHHbIE BOJOH. 3aTeM BOJY BBITECHSUIH CXAaTbIM BO3OYyXOM,
OHH BCIUIBIBAJIM, yBJekas 3a coboit kopabnb. D10 ObLIA TPY-
JI0eMKas, LIUTelIbHas OIepauus.

B 1965 romy cneunuwanucTs! rojutanackod ¢upmsr «Beifc-
MIOJUIEp» 3aKayajlu 1O TpyOoNmpoBOAYy B TPIOMBI TpayJyepa
«JIxako MuHa», 3aTOHyBIIero Ha rjyoure 18 M, HECKOJIBbKO
COT KyOMYECKMX METpOB JIer4aiuux BOJOHENPOHHUIAEMBIX
apuKoB neHomonuctupona. O6veMHas Macca 3TOH BCre-
HEHHON 1wiacTMaccel okosio 15 xr/m3.  CrenoBartesibHO,
KaK/IbliA JIATP HEHOMOJIMCTHPOJIA MOXET MOJHSATH CO JHA MO-
pa 950 rpaMMoB MOJE3HOTO TIpy3a, a ONUH KyOMYecKHi
MeTp—IIOYTH TOHHY. 3Has Maccy Kopabiisl, JIerkO paccuuTaTh
00BEM BCIIEHEHHOTO MOJIUCTHPOJIA, KOTOPBIH HYXHO 3aKa-
4aThb BHYTpPb MOJHHUMAEMOro KOpadiis.

Uepe3 HECKOJIBKO JIET COBETCKME CracaTesid NOJOOHBIM
obpa3zom nopHsuM co nHa UepHoro Mops terwioxon «Mos-
JIOK», 3aTOHYBUIMHA BO BpeMsi Benukodt OTeuecTBeHHO! BOii-
HBL

OpHako BIOCJEACTBHMH Yy TPaHYJIMPOBAHHOTO «IIEHHOTO
criacatelisl» BBISBIIMCH Cepbe3Hble HenocTaTkd. Ilenomnosu-
CTUPOJIbHBIC UIAPUKU CKAIUTUBAOTCS MOJA MOTOJKOM TpIOMa
U TIpH MOJbEME Cy[Ha B Cllyyae Ka4ykKH JIETKO CMELIaroTCs
K OJHOMY OOpTYy—OMacHOCTb HOBOH aBapuu B 3TOM Ciy4ae
oueHb Besnuka. I[lo3ToMy celfyac MpeANnoYMTAIOT 3aKayuBaTh
B CYIOHO TonuypeTaHoByro neHy. IlogbeMHass cuia Takoi
IEeHEBl HEe HUXKeE, YeM Y NEHOMOIMCTHPONIBHBIX MapukoB. JKua-
Kas BCHEHEHHAs Macca HAKPENKO IPHKJEHBaeTcst K mepedop-
KaM kopabuis u ObicTpo 3arBepiesaeT. Ilocie moabema sta
neHa Jierko yaansercs. Takoit «eHHblH criacaTenb» NO3BOJIAET
NOJHMMATh KOpabJin axe MpU CWILHOM BOJIHEHMH Ha MOpE.
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DTOT NPUHUMI MOXET OBITb MCHNOJIL30BAH W AJid CIIace-
HUs JIeTaTeJIbHbIX annapaToB, 3aTOHYBUIMX B pe3yJibTaTe
aBapuu.

Cotpynuukn KanudopHUHACKOro oOkeaHOrpaduueckoro
HWHCTHTYTA MOJ PYKOBOJCTBOM OJIHOTO M3 NEPBBIX aMepUKaH-
ckux kxocMoHaBToB Ckorra KapneHTepa OCyIIeCTBWIH IO-
IbeM 3aTOHYBUIETO CaMoJieTa, HakayaB ero (ro3essx
«Iy3bIPbKaMH CHELMATIbHOM [UIaCTMaCCOBOM MEHBbI», KaK IH-
canu 00 3TOM XYPHAIHMCTHL

MNoJAPOGHOCTH
HEM3BECTHBI...

IIpnunHO#t moxapoB Ha caMoJieTaXx HMHOTA ObIBaeT yTeuka
roproyero u3s 6axoB. OcoOeHHO ec/Ii TOpPIOYMM CIYXKHT OeH-
3MH, HA KOTOpPOM paboTaloT NOpIIHEBBIE ABUraTtesid. Peax-
TUBHBIE CaMOJIETHI IOTPCOJISIOT MEHEE ONACHBIN B MOXaPHOM
oTHoweHun kepocuH. Ho mpu npoboe tomnusBHoro Gaxa my-
Jiell WJIM OCKOJIKOM BO3MOXHOCTH HOXapa B OOOUX Ciiydasx
BEJIMKA.

AMEDHKAaHCKMH TaTeHT MpeaycMaTpuBacT IpPHMEHEHNE
BELIECTBA, KOTOPOE IPU BIIPLICKHBAHUHU B MOBPEKACHHBIE TO-
IUIEBHBIE Oaku OOpa3yeT TBEpAyIO MEHY, NPENsTCTBYIOLLYIO
BBITEKAaHUIO roproyero u3 6aka. O cocTaBe BeiliecTBa U CIoO-
cobe MOoJTyYeHHs NEeHb! H3 HEro MaTeHT, eCTECTBEHHO, YMATUH-
BAaET...

B LEJIAX
9KOHOMUU BEH3UHA

YacTe 3Hepruu JBUraTeNst TEIUIOBO3a, MOPCKOTO Kopabiis,
camMoJieTa MIM aBTOMOOWIS pacxonyeTcss Ha NepemMelleHue
€camMOro TpAHCHOPTHOro cpeacTsa. KHorma Tpancnopt
B 1,5-2 pasa Tspxesiee mepeBo3uMOTro rpys3a. QueBUOHO, OJUH
U3 CaMbIX NEPCNEKTHBHLIX MATEPHANOB [UISl KOPIYCOB aBTO-
MoOunell, TpamBaeB M OpYroro TPaHCIOPTAa-—3TO ILIACT-
MacChl, HAaMOJIHEHHBIE IyCTOTENbIMH MHKPOCKOIIHMYECKMMH
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CTEKJISHHBIMH Hy3bIpbkaMu. 1o BHIOy Takue mrapuxy Hano-
MMHAIOT TOHKYI0O MyKy. OHE CHMKAIOT Maccy OOBIYHBIX ILIa-
ctakoB Ha 309 IHomy4aercs TBepnas meHa. B 3ty memy mpu
H3rOTOBJICHMM JeTajleli Ky30Ba BBOJASAT BBICOKONPOYHBIC
U JIETKME apMHpPYIOII¥E BOJIOKHA, HANpHUMEDP YrojlbHOE BO-
snokHo. Ilonywaemslii Martepuan Ha3bBAaCTCH MOJNUMEPHBIM
KOMIIO3UTOM (KOMITO3UIMOHHEIM MatepuaioM). Ilo npouso-
CTH OH HE YCTyHaeT aJlOMMHHIO, a IO YJeJbHOH MPOYHOCTH
(oTHOILIEHUE NPOYHOCTH X Macce Martepyaja) HpPEeBOCXOIRT
BCE NIPUMEHSEMbIE HbIHE B aBTOCTPOCHHH MeTaJUIbL

®GupMma «Dopa» yKe NPOBOIUT HOPOXHBIE UCILITAHAL
aBTO(YProHOB, U3rOTOBJICHHBIX C IPHMEHEHHEM TaKUX Mate-
puanos. OcobeHdo Gonbiroit apdexT mocTuraeTcs mpH Opu-
MCHEHMH KOMMOO3HTOB [UIss KOPIYCOB aBTOMOOWJIBHBIX, Xe-
JIE3HOHOPOXHBIX H MODPCKHMX pedpimkepaTopoB: TeILIONpO-
BOJHOCTh IMONMMEPHON TBEPJO# MEHBI IIOYTH BISTEPO HIXeE,
4eM y METaJUIOB.

TIEHA
B KOCMOCE

Ha amepukanckoM KocMmuueckoM kopabie «JxeMunw» B xa-
YeCcTBE MCTOYHHKA BOMBI M IJIEKTPO3IHEPTUM OBLT KCIOJIH30-
BaH BOJOPOJHBIA TOIUIMBHBIHA 3neMeHT. Obias Macca Bcero
YCTpOHCTBA H CHIPHEBBIX MAaTEepHAJIOB COCTAaBIsUIa OKOJIG
300 xr. Beuto nonyyeso 500 kBt -4 anexTposvepruu u 200 j
BOJBI, a 32 14 mosneroB xopabiieil TUNa «AIOJICH» MOJIy4e-
Ho 1000 xB1 -1 11 600 xr Boxs!. 3aMeHa OOBLIYHOFO IJIEKTPOIIH-
Ta BCOEHEHHBIM {C MeJpYaHIIAMH ITy3RIDbKAMH DPa3MepoM
0,25-0,5 MKM) MO3BOJIMIA YBEJHYHTH MOIUHOCTL TAKHX TO-
IUIMBHBIX 27eMeHToB B3 1,5 pasa. IIpu monerax B KoCMoOce
Macca anmgapaTa UTpaeT NEPBOCTENEHHYIO POJIb.

Ectp emie onmsHa mnpusHaHHas oO0JIaCTh HCTIONH30BaHUS
nesbl, 6e3 KOTOpo# HEBO3ZMOXHO OCBOEHHEe KocMoca. Teme-
paTypa BHYTPHM pakeT U KOCMHYECKMX KOpaOiieil He NOJDKHa
6piTh Bhime 40°C. s 3aimdThl OT HEPErpeBa HMCHONB3YIOT
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NEHOKOPYHA M HEKOTOPbIE BHABI NEHOKEPAMMKH, KOTODHIC
CJIOEM B HECKOJIbKO CAHTMMETPOB HaHOCAT HAa HAPYXHYIO HO-
BEPXHOCTh KOpIyca paxeTbl. Takue MaTepHaiibli f[OJy4aioT
CMEIIMBAHHEM KEPAMMYECKOM IIMXTHI CO CHOCHMAIBLHON mne-
HOH. 3aTeM clieyeT Cyiika M OOXHT.

ITpu Bo3BpaleHnH Ha 3eMIIFO KOCMHUYECKOTO amapara 1a
€ro IOBEPXHOCTH HECKONBKO MHHYT OyUIyeT OrHEHHbIH cMepy
M3-32 HarpeBaHUsi CTEHOK B pe3yJibTaTe TPEHHS O BO3IyX.
Jns HONOTHUTENBLHON TEIUIOM3OJNSIUN HAHOCAT TOHKHE CIIOH
IUVIaTHHBl WIM TaUIafus Ha neHokepaMuky. Ha BhicTaBke
CHIA B Mockse Obul HOKa3aH «ANOJUIOH», BEPHYBIIMACS U3
kocMoca. Ha ero moBepxHoCTH, 3alMINIEHHOH TaKO# NMEHOKe-
PaMHKOii, XOpoIllo OBUIH BUAHBI CNEQbl NEHCTBHS FPOMAafHOM
TemnepaTypsl. TleHHas M30MsAIMsA CyMeNla MOFacUTL €€ OMmac-
HOEe BO3JCHCTBHE.

ITono6HyI0 XOCMHUYECKYIO IIy0y MOXHO NOJXYIUTh K U3 ...
yriepona. Ui mosny4yeHHs Takoil MeHbI NONHAKPYITOHUTPUIL
PpacTBOPSIOT B BOJAHOM pacTBOpE XJIOPHZA IWHKA WIH POja-
HHUJA HATPHA U C NOMOMHIGI0 CKOPOCTHO# MEHIAJIKU K3 pac-
TBOpa TOTOBAT MEHY, KOTOPYIO 3aTéM OKHCIAIOT Harpesa-
HueM o 160-280°C. IlomydeHHBIH ckeleT meHsl JOMOJHHM-
TeIbHO OOyrnuBaroT HarpeBaHueM no 600-700°C co cko-
pocteio HarpeBa mo 100 rpamycoB B uwac. Ilomydaercs
XOpOIMil MaTepHan C HHM3KOH TeIwlonmpoBoaHOCThIO. Ilpu-
TOOHA 3Ta «YepHas NEHa» M JUIS M3rOTOBJIEHHS Xapo-
npouHslx ¢uirTpoB. Bemp QuabTpoBaTh NpUXOMHMTCA HE
TOJILKO BOAY, HO M Harpetble xxuaxoctd. U maxe pacnnas-
JICHHBIE MeETaJlIbL.

TNEHA
YKPOHMAET I'POXOT

Yro6bl M36aBHTLCS OT HNPOM3BOACTBEHHOrO IymMa, HAIO
ycTpaHuTh ero npuuuHy. K coxanenuro, yaie BCEro 3tTo He-
BO3MOXHO. I[ToaToMy nubo 3amminaioT yum, 400 NbITaroT-
Cs1 M30JIMPOBATh MCTOYHHMK 1iyma. Hayuimuku, gaxe cambie
COBEPIIEHHBIE, CTECHSIOT paboTy, 3aTPymHSIOT oOuIeHue.
KpoMe TOro, mryM MOXeT OBITH CHBIMICH U 3a MpeAesiamMu
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NpeANpUATHS, a 3aCTaBHTh BCEX OKPECTHBIX XXUTEJEH HOCHTH
HAYIIHUKH TpyaHoBaTo. OUYeBUAHO, CrNOCOO aKyCTHYECKOi
H30JISIIMU UCTOYHHUKOB Imyma Oosiee yHMBepcaeH. MallvHel
U MEXaHU3MBbI 3aKpBIBAIOT KOXKYXaMU U3 BOWIOKA U pe3HHBI,
HOKpPBHIBAIOT MX IOBEPXHOCTH meHomiactoM. Ho mpu 60ib-
UIMX pa3Mepax U CJIOKHBIX KOHQUIypauusx MeXaHU3MOB BCE
3TO OOXOAMTCS NOBOJILHO OPOTO.

IIpocToit 1 oyeHb AelneBBIR CHOCOO YKPOILEHHS ILIYMOB
NO3BOJIWIA CO3JATh MEHA, C €€ TIOMOMIBbIO YAAJIOCh «HAACTBY
Ha LIyMsIlie MeXaHW3Mbl aKycTHueckuil xoinmak. [enmaercs
3TO cilemyromuM obOpasoMm. I'poxouymyio MammuHy HDOKpBI-
BalOT TOJCTHIM OJESUJIOM M3 MBUILHOH neHbl. JIBWXyLuecs
JeTald He TOJIbKO He pa3pylIaloT Takoe MOKpbITHe, HA000-
pOT,—ellle cuiibHee B30UBaOT ero. OMBITH IPOIUIN YCIEIIHO.
MpbuibHAad NeHa NPeKpacHo MIIyLIIa 3ByK, OCOOeHHO B obiia-
CTH BBICOKHX —CaMbIX HENPHSITHBIX —4acCTOT. YPOBEHb LIyMa
nagan B 2-8 u gaxe B 13 pa3. OnHOBpEMEHHO MEHA CIIyXHWIa
CMa3KoH.

JIOBYHIKA
JJIs [IBLIN

B kapbepax mist 1o0bI4M Pynbl, B HOA3¢MHBIX NEpeXOnax He-
KOTOPBIX IUAaXT, NpH nepepaboTke acbecTa, Tajlbka M APYTHX
MHHepalioB 0Opasyetcss Mesbyaiiinas nbUlb, KOTOpas BUCHT
B BO3JyX€, NPOHUKAET B MEXAHU3Mbl, B KaOMHBI 3KCKaBaTO-
pOB H ... B Jierkue pabortarommx. Beskas meulb BpedHa JUis
opranos apixauus. [Teulb, comepikaias CHWIMKaThl, 0COOEHHO
BpeJHa, TaK KaK BHIZLIBAET TsDKeJIoe 3a0oJsieBaHHe — CHIMKO3.
TIo 3To#f mpHunHe B Halllel CTpaHE 3anpelieHoO TIPUMEHEHHE
NECKOCTPYHHBIX alapaTtoB JUIsi OYMCTKH METaJLINYeCKOro
JUTbS, Kopmycos kopabieil. Tam, rae mbUIeHMe npenoTBpa-
THTbL HEBO3MOXHO, B BO3AyXe pasOphI3rHBaloT BOIy. Tak,
HanpuMep, MOCTYNMAIOT B UIaXTax: BOXy GOpPCyHKaMM pacibl-
NS0T BOJIM3M PEXYLIMX Y3JIOB yrijieioObiBarolux kombaii-
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HoB. TakuM e CooCOOOM CHIDKAIOT COIEpXKaHue MbUIA B 3a-
6oax mocne B3pbBHBIX pabor. Ho Boma co3maet apyroe
HeyA00CTBO —BBICOKYIO BIAXHOCTh BO3AyXa, Fpsi3b MOJ HOra-
mu. 3bdexT obecnbUIMBaHUS YCWIMBACTCS, €CiM K BOJE [O-
0aBUThL BellecTBa-cMauuBatesd. A 31o Toxe ITAB, cmoco6-
cTBylOLIMEe 0Opa3oBaHuIO Oojice MeJIKUX Kaneib. Eme Gosee
3¢ dexTHBHBIMH IIbUICYaBINBATESIMH OKa3aluch NeHbl. Pac-
XOM XHUIKOCTH CHIWKAETCA B JCCATKM pa3, a 3hdekt obecnsl-
JIMBaHMs MOBBIMIaeTcs B 3-4 pasa.

Heoxupnannslii cnocod 60ps0bI ¢ 3arps3HEHHEM MNPHPOL-
HOi cpepl ¢ MOMOLIBIO NeHbI pa3dpaboran B dunanesnsduii-
ckoMm ymuBepcuteTe. Co3maHa MaliWHa, NPOM3BOIMILAA M3
HOJMMEPHON CMOJIBI TOHKME U IPOYHBIE My3bIPH OHAMETPOM
70 cm. IIputh W Opyrue 4acTHIBI, BUTAIOIIHME B aTMocdepe,
MPUIHANAIOT K TIOBEPXHOCTH IMy3bIpeii, a 3aTeM UX coOMpaioT
U YHHYTOXAIOT. SIpKO, 3pesMumiHO, HaJexXHO, Oe30macHo.

ABAPUNHBIN
KJAIIAH

He Tompko mbUIb MOXET yNaBiuBaTh nmeHa. B Simonmu 3ama-
TEHTOBaHa HOBas KOHCTPYKLHSA aBapUHOrO KJanmaHa s
TpyGonpoBonos. B marucrpans 4epes onpepesieHHbIE OTpe3-
K{ BCTaBJSIOTCS TOHKHE KOJIbIA M3 ILTACTMACCHI C TBEPABIM
neHoobpasoBateneMm (nmopodopom). Ilpu HOpMANbHBIX WIIK
ClierKa MOBBILICHHBIX TEMIEPATypax KOJbLO He HPEHsSTCTBYET
JBIDKEHHIO XHOKocTel u rasos. Ho ecnu B pesynbrate moxa-
pa WiM B3phlBa TeMIlepaTypa HOIOHHMETCH, OOWH WIM He-
CKOJIbKO IUTaCTMACCOBHIX KJIAAHOB PAaCIUIABATCA, BCIy4aTcs
U HaJIeXHO 3aKymopsaT TpyOompoBon, OJ0KHUpYs TEM CaMbiM
HOOCTYIUICHHE FOPIOYMX XHIKOCTe# (HedTh, HeTenpOMyKTHI,
HEKOTOpBIE XMMHYECKHME DEareHTBhI) M ra3oB B 30HY MOXapa.

Heckonpko BHAOM3MEHMB KOHCTPYKUHMIO KJIalaHa, €ro
MOXHO HCHOJH30BaTh C HPOTHBONOJOXHON 1IEN6I0 — I OT-
KpBIBAHHA BONOBOJOB M JPYIrAX NOJOOHBIX CHCTEM NpH IO-
BHIIICHHBIX TeMrepaTypax. Takum o0pasoM MOXHO ocCy-

182



LIECTBIISTL TYIIEHHE [OXKapa WIM ero NpeaynpexIeHHe MpH
meperpeBe NMOMELIEHHUH WX O0OOpYHOBaHUS aBTOMATHYECKH,
6e3 CIOXHON CHCTEMBI CUTHATM3ALMH.

BCET JA
XOJIOJHBI KYBUIVH

B Cpemieit A3un, B Xapkux aQpHUKkaHCKUX HyCTHIHAX HpHeE3-
KHX eBponeiilieB BceTfa YOUBIMIOT XOJIOAHBIE HAIMTKH, KO-
TOpBIE XPaHAT He B XOJIOJWIbHAKE, He Ha JIbAY, a B Y3KOrOp-
Jo# kepamuueckoil mocyne. ZQ{PexT Takoro TepMOCTaTHPO-
BagMs ObLT M3BeCTEH ele B JApeBHocTH. ['oHuap npu
TlepeMEIIMBAHMH HOOGABNISI K TIMHE KaMBIIIOBHIA IyX.
(i{amprir, Kak M3BECTHO, pacTeT Ha OoyioTax, MO Geperam
03ep U peK; UMECHHO B TAKMX MECTaX M MOCEJSIMCh JIIOIM).
Tlpu oGxure mymiMHKY BBITOPANH, BHYTPH M30EIHNA OCTaBa-
JINCh MEJIKHE TIOPHI, TONyJaiach BereHeHHas rimHa. Kerary,
NOJ MHUKPOCKONOM KaXXAasf IyNIMHKA HallOMMHAECT CIIOPTHB-
Hy!o GynaBy; Ipy BBIFOPAHUU NMYNIMHKA 00pasyercs NoJcCTh
B BH/IE IIApUKA C Y3KMM KaHAJIBHEM-XBOCTUKOM. He mocnen-
HIOIO pOJik B OXJIXIEHNH KyBIIMHA C BOAOY KIparoT 3TH
xBocTuiH. [HexoTopoe KONMYECTBO BJArW TO 3TUM KIHAIb-
1IaM TPOHMKAET HAa MOBSPXHOCTb M Hcnapsercsa. Temiora uc-
OapeHHs y BOIbI OIPOMHAsi; 3a CYET JTOTO HapyXHad IO-
BEPXHOCTh KYBLIMHA Bcerha OyaeT XOJOMHOM.
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XOJOAHAA CTAJIb
" TEILIAA TIJIACTMACCA

Jlaxe B KapKuii IeHb MPUKOCHOBEHHE K MeTaJLTy, HaXOsILe-
Mycsl B IOMELIEHUH WM B TEHH, CO3JacT BIeuaTieHue, OyaTo
UX MOBEPXHOCTb «XOJIOJHEE» BO3ayXa. EciM B3siITh B PYKH Ky-
COYEeK MEHOMOJMCTHPOJia C [JIagkoil NOoBepXHOCThIO (Oenoro
NOPHCTOrO MaTepuaja, 3HAKOMOro HaM KaK YIaKOBOYHas
obkiajka B SILKKAX C TeJIEBU30paMH M paJfioIpHEMHHKaMHU),
TO B MeCTaX KOHTaKTa C NajbliaM¥ MOYTH HEMEJIEHHO BO3-
HUKaeT OUIyILEHHE TeIUla: MaTepuall KaXeTcs «Teruieey»
OKpyXartolero Bo3ayxa. KoHeuHo, pmesno obcrouT uHaue.
W noBepxHOCTH CTaIH, M MOBEPXHOCTH BCIIEHEHHOTO MOJIMMe-
pa HUMEIOT Ty Xe TEMIEPATYpy, YTO M OKPYXAIOLMHA BO3IYX.
Ho TemwnonpoBOOHOCTh MeTajljia OYeHb BLICOKA, H TEIUIO Ha-
UIMX MajblieB OBICTPO TMEPEHOCUTCS B TJIyOb MeTaina,
HaNbIbl «OXJTAXKAAOTCA». BO3ayX, 3amoJHSIOIMHA MyCTOTHI
B IMEHOCTUPOJIE, IIOXO# HPOBONHHUK TelUla, MO3TOMY MOJIH-
Mep «Temwlslii». TemwonpoBoHOCTL BO34yXa CHIDKAETCS IIO
Mepe yMeHbIIEHHS ero COACp)KaHusl B eNuHUIE oObeMa, T.e.
npy DOHWKEHWM napieHus. Ha 3TOM OCHOBaHO nedcTBHE
TepMoOCa, TJIaBHOH 4aCTbIO KOTOPOTO SBJISICTCS IBYXCTEHHbIH
CTEeKJISIHHBIM OaJIJIOH C 3epKAJILHOM MOBEPXHOCTHIO U BaKyy-
MOM MexJy creHkamu. Ecnu OBl ymanoch co3parth Belie-
HEHHBIH MOJIMMEPHBII MaTepual C BaKyyMOM BHYTpH Ta-
30BBIX Iy3BIPDbKOB, TO OH BIIOJIHE CMOTI OBl 3aMEHHTHb
XPYNKHH CTEKISHHBIN OayUloH. DTa TeXHHYeckas 3ajada Jo-
CTaTOYHO CJIOKHA M JKJAET ele cBoero peuerus. Ho yxe cei-
4ac Hay4WINCh 3aMONHATE My3bI{PbKM Ta3oM, TEILIONPOBOA-
HOCTb KOTOPOro HMIXe, 4yeM Yy Bo3ayxa. M3 Takodl TBepmoi
AeHB! 1eJ1al0T CYMKH-XOJIOAWIBHUKYL.

OPheKT yCIOBHO «XOMOMHBIX» U YCIIOBHO «TEILIBIX» MO-
BEPXHOCTEH 00s3aTe/IbHO y4YHUTHIBAETCS B CTPOMTENLCTBE
U IpU KOHCTPYUPOBAHHM DAa3JIMYHBIX MAIUMH M amnaparos.
HTepbepbl OOINECTBEHHBIX M JKMIBIX 30aHUA B IKapKuX
paiioHax OOJIMIIOBLIBAIOT IUIOTHBIM KaMHEM N GETOHOM,
a B CEBEPHBIX palHOHAX —NOPH30BaHHBLIMHM (BO3IYXOHACHI-
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UICHHBIMU) OTHEJIKaMu. Pydkd ympaBieHHss Ha MalUMHax
U npubopax, paboune kpecia, Kak NpPaBWIO, OEJalOT M3 Iie-
HOIUTaCTMacC, IU1acTMaccoil OOJHMIOBLIBAIOT MOPY4YHH B 00-
LIECTBEHHOM TPaHCIOpTeE.

CTOPOXK
N KOHTPOJIEP

IIpu yTeuke xuaxoctedt U3 Tpyd, HaXOOAIUXCH TJIyOOKO MOn
3eMuleii, )KUAKOCTh HE IOJHHMAETCS Ha MOBEPXHOCTb, & YXO-
it Briayos. [Totepu MoryT ObITh Ouenb OonbummMu. Ho ec-
JIi B TlepeKayuBaeMOW >KUAKOCTH pacTBOpPEeH ra3, TO Ha IOo-
BEPXHOCTH IOYBHI OBICTPO HOSBJISFOTCS Iy3BIPHKH.

B snoxy «cyxoro 3akoHa» OQUIMANBLHOE MPOM3BOJCTBO
cnupra B CHIA cTporo koHTponupoBanock. Ho u3 xpaHu-
JIUIL OJJHOTO CIIMPTOBOIO 33aBOJA COMPT MOCTOSHHO Mcue3all,
HECMOTpSl Ha BCe Mepbl OxpaHbl. Oxa3ajioch, 4TO JIOBKHE
TaHrcTepbl CAENANN OT XpaHWINILA CIUPTa OTBOJ M3 TOHKOH
TpyOKH moj 3eMiieif psooOM cO CTpouBlIeiics JuHMed raso-
MpoBOAa. DTOT CHUPTONPOBOJ CllerKa MOATEeKall, M COUPT
HOCTENEHHO PacTBOPSUI IYMHHOBBIC BEIIECTBA NOYBBI, HO He-
6osbias yTeyka COUPTa B HEIUIOTHBIX CThIKaX He OOHapy)H-
Bajach 0 TeX IOp, IIOKa HE CTAIM IPOBEPSATh Ia30lpOBOJ
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ra3oM moj fAaBJjieHHeM. I"a3 yepe3 HEIWIOTHOCTh ra3’onpoBoOAa
OpOCAYMBAJICS BO BJI@KHBEIA IPYHT M BCIEHHMBAJ CIMPTOBOH
pacTBOp ryMHHOBOro BemiecTBa. OOwibHas NEHA Ha NOBEPX-
HOCTHM 3€MJIM BblJajia CEKpeT.

{O6pa3oBaHuE MBUIbHBIX My3bIPHKOB MCIONH30BAHO B IIPH-
6ope s KOHTPOIS IWIOTHOCTH CBapHBIX HIBOB. CBapHOE cO-
€[UHEHHEe CMAaYMBaeTCsA MBLUIbHBIM pacTBopoM. Ha mioB ycra-
HABITMBAETCA NEpeHOCHas BakyyM-kamepa. Eciu B cBapHOM
[IBE €CTh HEIUIOTHOCTH, TO Yepe3 HUX OynmeT mocTymaTh BO3-
IyX B BakyyM-kamepy. PactBop BcneHuBaercs. Thicsun Takux
YCTAHOBOK  MCNOJb3YIOTCS Ha NPEIUPHUATUSAX  CTpaHbI
U IPHHOCAT MWUIMOHH pyGieit sxoHomwuu. Panbiie Taxoi
KOHTpOJb NPOBOAMJIM IIyTeM HarHeTaHUs KEPOCHHA, 3TO
OTHEONacHO M HeynoOHoO.

Kananckas ¢upma mpemnmoxmia cocraB, KOTOpPHI obec-
neyuBaeT oOpa3oBaHMUE CJIOS HMy3bIPSIIEHCS IHEHBI, €CTH JaXe
M3 CaMOTO MAQIEHBKOTO OTBEPCTHS BBITEKAET  BCErO
0,00001 M7 rasa B cexyuay. C DOMOUIBIO TaKHX MEHOOOPa30-
BaTeNieil OCyHIeCTBISIOT NPOBEPKY HA TEPMETHYHOCTD Pe3ep-
ByapoB C pakeTHBIM TOIJIHBOM. IIOBEpXHOCTHOE HATSDKEHHE
y 3TOrO COCTaBa BECbMa HE3HAYHTENBHO, U HeHa CHOCOOHA
yIEPKUBATbCS HAa DOBEPXHOCTH, MOKPHLITOH MAaCIOM.

METAJUIMYECKASA
INEHA

KOHCTPYKTOpPHI A2BHO MEYTAIM O <WIETKOM MeETajle», Iuia-
BalomieM B Boje. B HacTosmee BpeMs pa3paboTana ¥ ocBoe-
Ha NPOMBIILICHHOCTBIO TEXHOJOIHS HEHOMETAIA HMJIH, KaK
€ro ellie Ha3bIBAFOT, «METALIHYECKON NEHBI».

B npunnune nponecc H3roTOBIEHHUS NEHOMETALIA MPOCT.
JKunxuit MeTaJuT DPOIyCKaeTCs Yepe3 IHEKOBOE YCTPOUCTBO,
HamOMMHarolee MsCOPYOKy, IPH 3TOM B HETO 3aMEIIMBACTCH
NOpOWIOK rujapuna TutaHa. IIpu ompepeneHHoil TeMmeparty-
pe, KOTopas BCErAa BbILIE TEMIEPATYpHl IUIABJICHUS MeTall-
Jia, THOPHMI pazjlaraercsi, BBIAENAETCS OOJBIIOE KOJIHYECTBO
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Iy3bIPHKOB BOJOPOAA, BCOCHUBAIOIINX XUIKUA MeTaul. Bel-
cBoOOIMBIIMIICS IPU peaKlHi THTAH KYCBAaUBAETCsA» AITIOMH-
HMEM WIH APYTMM METAJLIOM, CIYXKAIIMM OCHOBOH. Bcenenen-
Hasl rasupoBaHHas Macca OBICTpO pasimBaeTcsi B (OPMBI
u 3acTeBaeT. OOpasyeTcss SYEHCTHIE MeTaul ¢ 00BeMHOM
maccoit 0,16-0,6 r/cMm3. Tlopsr B s4euCTON Macce B OCHOBHOM
3aKpHITHIE, TO3TOMY BCIIEHEHHbIE METAJLILI IUIABAlOT B BOJE.

Pa3paboTana TeXHOJOrUs HOJY4YEHHs METALIOB CETYATO-
IO CTPOCHHS, UX CTPYKTypa OTJIMYAeTCs BBHICOKOHM OTKPBHITOH
(coobmiarommeiics) MOpUCTOCTHIO. Taxkue MEHOMETALIH Ha3bI-
BAFOTCH ry0yaToil Metajuimieckoil meHoil. B 3Tom ciyuae
KHIKHAA METaLI OCAXAAETCS Ha NMOJJIOKKY U3 IOJIMYPETaHo-
BOi IEHBIL

B xayecrBe OCHOBbI NCHOMETALIOB IPHMEHSIIOTCH,
[JIaBHBIM 00pa3oM, aJIFOMHHMIA, MarHu# ¥ HX CIUIaBBI U APY-
rue METaUIbl: HMHK, CBHMHEI|, Kejle30, Melb, HHUKelb, CTalb
U CIUIaBbl 3THX METALIOB C MarHHEM, THTAaHOM.

XOTs NEHOMETAJUIbI B CBOEH OCHOBE SBJISIOTCHS METaLId-
YeCKHMH, IO CBOWCTBAM OHH 3HAYUTEJILHO OTIHMYAIOTCA OT
HCXOIHBIX METAJIOB; 3TO HOBble MaTepUAJILL

IenoMeTayuibl 06afaloT LEJBIM KOMIUIEKCOM IIPEBOC-
XOIHBIX CBOWCTB: OObeMHAasi Macca y HUX HIDKe, YeM Yy IpeBe-
CHHBI, 3 OPOYHOCTh 3HAYUTENHHO BBINIE; OHH OTJIMYHO HO-
[JIOIIAXOT JHEPrHIo ynapa, Jjerko obGpabartmBaroTcst pesa-
HHMEM, B HHX MOXHO BOMBATh KpENeXHbIE HETAIH, CKIEHBATH
HX C OIpYrMMHE MaTepHajiaMy, HallpUMep CO CTEKIIOM, ILIaCTH-
KamH, (asepoil. MeTaIHYeCKHE «HEHBD KpPacCHBBIE, CO
CBOcOOPa3HEIM TPEXMEPHLIM NEKOPATHBHBIM PHCYHKOM, MpPO-
ABJISFOT XOPOILHAE aKyCTH4eckue cBoicrea. IleHoMeTaIIIBI XO-
pOLIO CBapUBAIOTCH, MMEIOT BBHICOKME AeMNUpyroLie CBOM-
crBa (ot HeMenkoro Dimpfer — zacumeas; CHOCOOHOCT> MaTe-
pHaJIOB TacHTh MEXaHWYeCKHe KoleOaHus, HampuMep BHOpa-
LHMIO, WIM CHIDKATh PEe30HAHCHBIE KOJieOaHus), NOBBINEHHYIO
KOPPO3HOHHYIO CTOMKOCTb. IIpOYHOCTS H3HeNus U3 METAIUIN-
YeCKOil MEeHBI 3HAYMTEJILHO TOBHIIIACTCA MPU HOBEPXHOCTHOK
06paboTke —mpoxaTke, KOBKE, IITAMIOBKE.
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MeTa/UTHYECKHE NEHBI OTIMYAI0TCS HEOXU/IAHHBIM H yIH-
BHUTEJILHBIM CBOWCTBOM —OHH HE IUIABATCS JaXe HpH TeMIe-
patype, COOTBETCTBYiolleH TO4YKE IUIABJICHHS MCXOIHOIO
criaBa. Tak, TexHWYeCKHe CIUIaBhI ATIOMMHHMS IDIABATCS IPU
560-640°C. IlenoamoMuHMA HAarpeBay B IJIEKTPOICYH IIPH
temuepatype 1400°C, onHako OH He PacCIUIaBIICS; €0 Bbl-
mepxusBayid 100 4 mpu Temmepatype 1482°C, oH cuibHO
OKHCJIWICS, HO €r0 IPOYHOCTb ¥ pa3Mepsl AeTajicii OCTaIHCh
npexHuMA. [TeHOMeTaJIEI MOXXHO MHOFOKpaTHO HarpeBaTh
IO BBICOKHX TEMIIEPATyp M OBICTPO OXJaxaaTb, IPH 3TOM
CBOMCTBAa WX HM3MEHSIOTCS HE3HAYMTEIbHO; JPYyTHe HEHOCH-
CTEMBbI HE BLIIEPXUBAIOT NOJOOHBIX WCIBITAHHM.

Ipenmonaraercd, YTo M3JeIMa U3 NEHOMETALIOB HalmyT
IIAPOKOE NpPUMEHCHHE, W NPEXIE BCETO B CTPOMTEIBLCTBE:
NEPErOpOAKM, ABEPHM, HOTOJOYHBIE NEPEKPHITHS, OOIHIO-
BOYHBIE MaTepUaJbl, MaTepHaNbl I NOJIOB, NEKOPATHUBHBIC
IUIMTBL ¥ MHOTOE Jipyroe. Yxke cefiyac HEKOTOpBIE OTPAacid
TIPOMBIIIUICHHOCTH HE MOTYT 06X0muTLCs 63 MeTaInYeckoi
TeHbl, HATIPEMEP PAKETOCTPOCHME M KOCMHMYECKas TEXHHKa,
B KOTOpBHIX HOPHMCTHIE METALIBI NMPUMEHSIOTCS JUIS M3rOTO-
BJIEHHS 3QIATHBIX 3KPAaHOB OT pajiMalyH, CTe/UIXEH U yna-
KOBKH JUISl 3IEXTPOHHBIX MAIIUH ¥ NpHOOpOB. [leHOMETAILIbI
UCHONH3YIOT TAKXKe JUIS M3rOTOBJIEHHS yAapONPOYHbIX JeTa-
nieil aBToMoOwell (epeHHe 4acTH pajxMaTopoB, ONMOPHI IS
CIMHOK 3aJHUX CHMJCHHI, pYJIeBOe yNpaBJjcHWE, NAHEHM Uit
HepefHUX M 3aJHMX CIMHOK M [p.), HEKOTOPHIX JeTalyiel
CaMoJIETOB, JXEJIE3HOJOPOXKHBIX BaroHoB (NpeXie BCEro, pe-
¢$pmwxepaTopoB), 1udTOB, KOHTEHHEPOB U T. 1. Kak npasuio,
U3 NEHOMAaTepUAJIOB NMPOM3BOMASAT 3arOTOBKU KPYIJIOro U mps-
MOYTOJIbHOTO ceyeHus1, (aconHble nonydabpuxarsl.

OcBOeHO NMPOM3BOACTBO TMOKMX JIMCTOB OONBLIMX pa3Me-
POB M3 METAJUIMYECKOH NEHBI C PEryIMPYEMbIMH 3HAYCHHAMH
TOpUCTOCTH. [J1s1 3TOr0 B NCHOMETAJLIE COIEPXKAaHUE BO3JIy-
xa no obweMy moBomAT 1o 93-98Y;, zatem IIOJ'Iy‘ICHHLIH Ma-
TepuaJl NPOKATBHIBAIOT B JIMCTHL
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JanpHeiiinee COBEPLICHCTBOBAHHE TEXHOJOIHM W CHHXe-
HHE CTOMMOCTH [EHOMETA/UIOB 3HAYMTEJBbHO pACIIMPUT
06JIaCTH HMPUMEHCHUSI METAJUINYECKON MEHBL.

MBI pacckasasii O MHOTHMX OONACTSX TEXHHKH, HAyKH,
3/[paBOOXPaHEHMs, TA€ XPYNKHH BO3IYIUHBIA My3bIpeK YCKO-
PAET TEXHOJOTHYECKUE MPOIECCH], CIAcaeT OT aBapHii, racuUT
NOXAapBI, YCTPAHSET IbUIb, IPA3b M LIYM, 3AIUMILAET OKpY-
XKAIOLIYIO CpeNy M JICHUT JIFO[IeH.

MoxHO 6bU10 ObI DPUBECTH €LIE JECATKHA MOJOOHBIX MpH-
MepoB. MBI OrpaHMYMMCA TEM, YTO B 3aKIIOYCHHE INPOCTO
MEPEUHCIIMM €11le HECKOJIBKO 0ONacTeil, rue meHa «TpyauTCsa».

Pa3paboTan cnenmaabHbli Ipomecc KpalleHus TKaHei
M OpsHKE B IEHe. B pesynbrate ynanoch COKpaTUTb PacXxon
BoJibt nouty B 40 pa3, a pacxon kpacurteneil—Ha 159, yMeHb-
LIMTh METAJUIOEMKOCTh M rabaputel 060pymoBaHMs.

HckyccTBeHHOE BCIEHMBaHHME MAacChl HpH [HIPUPOBAHUH
3HAYATENBHO YCKOPSET M YNPOIIAET MPOLECC IMOJyUYeHHS [H-
IIEBBIX J)KMPOB M CHEHUANBHBIX TEXHHYECKUX Macell.

Ilpm pos3nuBe HamMMTKOB, NETCKOrO NHUTAHHUSA, KYJIbTY-
PaILHBIX cpen  (MHMKPOOMOJIOTHYECKass HPOMBIILIEHHOCTD)
M JpYruX NPOXYKTOB IJIMTENBHOIO XPaHEHUS MOTOYHBIE JIH-
HMH obopymytoTcs mo3aTopaMu nesbl. OHa 3amosHseT CBO-
60omHOE MPOCTPAHCTBO HAJ YPOBHEM >KHIKOCTH HENOCpe.-
CTBEHHO nepen repMerusanueil emxocteil. Tak co3maercs
gpocTas M HaJeXHas nperpajga Juis MHKPOOPraHH3MOB
¥ OKUCJISIOLIETO JIEHCTBUS BO3ayXa.

OCBOEHO NMPOU3BOACTBO KOPMOBBIX APOXiKed Ha HeOOJIb-
[MX )XKHBOTHOBOMYECKUX (depMax B MajorabapuTHBIX amnma-
paTax NpoCTOii KOHCTPYKIMH C HCIONb30BaHweM neHbl. OHa
MO3BOMIJIA OTKa3aTbCsl OT HHTEHCUBHOIO IEpEMELIHMBaHMS,
4T0 YOpOCTWIO oOcnyxuBaHue oOOpyIOBaHHS M PE3KO
YMEHBIIIWIO €ro pasMepsl. KyJIbTUBHpOBaHUe OPOXOKell mpo-
" BOIAT B YCJIOBHSIX OOMJILHOTO BCIIEHMBAHHUS 1O CHCTEME JXH[I-
KOCTb —[IEHa —XKMKOCTh. bonblias Iwomans ITOBEPXHOCTH
paszena XHAKOCTb —BO3/yX B IneHe obecriedMBaeT aKTHUBHBIN
6HOCHHTE3 U XOPOIUHHA BBIXOM IPOXNOKEH.
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B HedTAHOI NPOMBINUIEHHOCTH C TOMOUILIO NEHB! M3BJIE-
KaroT HeTh U3 BONOHEPTAHBIX 3MYJIbCHH. Takyro 3MyJibCHIO
MeTonoM (ioTamuu pasnensIoT Ha HedTh M BOHy, a 3aTeM,
U3MEHSI KHCJIIOTHOCTb Cpebl, TaciT IEHYy M BLIJCHSIOT
HEDTE.

KAK IIOJABUTH
IMEHY?

PaspynmTs HEHYy-Ka3aloch Obl, YTO MOXeT OblTh npoine?
Jlerkoe nyHoBemue BeTepka, M TpeNELIyIIUe XJIONbS MeHbI
y JIMHMH Mopckoro mpubosi ucuesnu. Ho xorma MHorome-
TPOBBIil IEHHBIA BaJI MOJI3ET U3 BaKyyM-GWIbTPOB Ha IEJLIIO-
J03HbIX (abpHKkax WIM U3 pe3epByapoB Ha CTaHUUAX OUOIO-
FHYECKOM OYHUCTKHM CTOYHBIX BOJl, HHKAKMM «HAyHOBEHUEM
BETEpKa» C TAaKOU IIEHON He CcoBiajaemib.

ITeny HyXHO 00s3aTeNbHO YHHYTOXATh HpPH HPOU3BOJ-
cTBe aHTHOMOTHKOB, 6ymaru, acbounementHoro umdepa, je-
KapcTB, caxapa, JPOXNOKeH, IPH OYMCTKE CTOYHBIX BOX, IpH
o6paboTke HPsDKM M TKaHE# M BO MHOTHMX JAPYIMX CIy4asx.

JABA I'JIABHbIX
nyTn

Cnoco6pl TIEHOTAICHHS CTONB JK€ MHOroobGpazHsl, Xak
¥ COocoObI MONIyuYeHUS! EHBl WX KaK CIy4ad €€ CaMONIpOH3-
BOJILHOT'G BO3HHKHOBeHMS. Bo3MoOxHBI Ba uyTd Oopnbni
C MEHO#: NpexyNpexAcHHe NeHOOOPa3oBaHug M pa3pyleHue
yxe oOpasoBaBuueiics mneHsl. IS IpemynpexacHus IiCHO-
0o6pa3oBaHNA UCHONB3YIOT NPEXIES BCEr0 XUMUYECKHE CHO-
cOOBI, T.€. IPAMEHSIOT BEMIECTBA, NPSISTCTBYIONME 05pa3o-
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BaHHMIO NeHbl. K COXaJIeHMIO, 9TH BEIIECTBA 4YacTO 3arpss-
HAIOT KOHEYHYIO NMPOAYKIMIO WIM 3aTPYAHSIOT TEXHOJIOTHYe-
CKMX Ipolecc.

Bcee HbIHE M3BECTHBIE COCOOBI pa3pyLIEHHs NEHBI MOXHO
TOIpa3/ieJINTh Ha ABE OCHOBHBIE T'PYINIIbI: XUMHUYECKHE U He-
xuMmuyeckre. Haunboinbilee pacnpocTpaHEHHE NOJYYWIO Xu-
Muyeckoe nenozawerue. T'JIaBHBI HEOCTATOK 3TOTO CIOCO-
6a—3arpssHenne paboyux pacTBopoB. OJHAKO HOBBIE CIIO-
coObl TeHoTaleH s (TallieHue NeHb! HeHOM, raleHne NMeHbl Ha
HOPHCTON HOJUTOXKE-HOCUTENIE M PYr¥e) NO3BOJNSIOT HOYTH
NOJHOCTBIO YCTPAaHMTh 3TOT Hepocratok. OOpasyrouyrocs
NeHy NEpEMEINaloT TeM WIH WHBIM IyTeM B OCO0yi0 eM-
KOCTh, T/I€ OHA NPU KOHTAKTE CO BCICHEHHBIM NEHOTacHTe-
neM paspymaetcsi. CoyeTaHue CJIOB «BCICHEHHEIH NEHOTacH-
TeJIb» MOXET MOKa3aTbCs CTPAaHHBIM TOJBKO Ha MNEPBBI
B3riaa. [amienue omHOUN MeHb! APYroit MO3BOJISET HE TOJIBKO
HCKIIOYUTH BIIMSIHHE NeHoracuteseil Ha paboyde pacTBOpEI,
HO M PE3KO COKpPAaTUTh UX PACXO.

XHUMHYECKHe TCHOTAacHTe/IM NPUMCHSIOT B BUAE PAacHbl-
JIEHHBIX Kamejb (a3po30iib), aMyibcuil, pacTtBopos. IIpakrtu-
HeCKHM JUISl KaXAO0TrOo THUINA MEHB! PHXOOUTCS NOoaOUupaTh U me-
HOTAacHTeNb, ¥ CHOOCOO ero BBeleHUA. B 3HaYMTENBLHON
CTeHeHU 3TO O0BIACHAETCS OTCYTCTBMEM CTPOHHOM TEOpHH Iie-
Horawenus. Enle qBaanate JIeT Ha3al CyIIeCTBOBAIO €ABHOE
MHEHHe : TJIaBHOE, YTOOBI BEIIECTBO-IICHOraCHTEJIb HE PacTBO-
psuiock B meHooOpa3syroweM pactBope. Ceifivac TpeOoBaHUS
K NEHOTACUTEJIF0 CUJILHO PACIIMPIINCL U YCIOXHIUIHCh. CTa-
JId TPUMEHSTb KOMOWMHHMpOBaHHbIE HEHOTACUTEJIH M3 [BYX
U OoJyiee KOMHOHEHTOB, ONUH M3 KOTOPBIX MOXET PpacTBO-
psTbcs B neHooOpasyrouleil cpene. IIpuMeHeHHE CMeCH KOM-
MOHEHTOB ycwinBaeT 3¢dexT mnenoramenus. 3gecb oOHapy-
KUBAETCs ABJICHHE CUHep2U3Md, T.€. B3aHMHOE YCIWICHUE Nei-
CTBHMS KaXJOTO M3 KOMNOHEHTOB. OOBSACHHTL 3TO MOXXHO
Tak: ecid 3¢deKT OAHOrO MEeHOracHTeIst COCTAaBJISET BEIHYH-
HY A, a BTOporo— B, To cMech 3THX BelliecTB (B TeX XKe KOJIH-
yecTBax) jaer yxe 3pdexr C, BeauyuHa KOTOpOro OGoublie

191



cymMMbl 4 U B. OOHO BelecTBO YCWIMBAET AEHCTBHE OPYro-
ro.

K coxanenuro, gBJIeHHE CHHEPrU3Ma IIpH OLCHKE NEHOTa-
cuTeleil coBepiHeHHO He u3ydeHo. ITombop Takux B3auMo-
YCHJIMBAIOILUX CMECEH OCYIIECTBIISETCS Yalle BCEro MeTOIO0M
npo6 u owmubok. He ynuBHTeNbHO, YTO WHOCTpAaHHBIE Ma-
TEHTBI Ha KOMOUHHMPOBAHHBIE NEHOTACHTEJIM JOCTATOYHO
MHOTOYHUCIIEHHBI.

B namueii ctpaHe B 3T0# 00J1acTH cleslaHO MHOTO H300pe-
TeHUH, KOTOpble 3a4acTylo IIpefyCMaTpHBalOT NPHUMEHEHHUE
He TOJILKO XMMHMHYECKM YHCTBIX BEIIECTB, HO H NPOMBIII-
JIeHHBIX O0TX0noB. IleHoracutenu Ha OCHOBE OTXOJOB CONEp-
XaT, KaKk MpaBWIO, HECKOJIbKO COEAMHEHUH, U Cpedd HHX
€CTh, OYEBUIHO, TaKHe, KOTOpPhIE YCHWJIMBAIOT NEHCTBUE IPYr
npyra. CylIeCTBEHHOE JOCTOYIHCTBO HX B HEBBICOKOHM CTOU-
MOCTH.

TPEBOBAHHI BOJIBIIE,
YEM KPUTEPUEB

BelecTBa 115 XMMKHYECKOTO NEHOTalleHHsl 0053aTeIbHO A0JI-
JKHB! YIOBJIETBOPATH CIEAYIOIIMM TPEOOBAHUSM :

1) OvlcTpO racuTh meHy yxe NpH MaJbIX KOHLUEHTPAUMsX
U JUIMTEJILHOE BpeMsl NpEensITCTBOBATL HOBOMY BCIEHHBAHHIO
PacTBOpOB;

2) He U3MEHATH CBOMCTB nepepabaThiBaeMbIX ¥ BHOBB IIO-
JIy4aeMBIX BEIECTB, a TakkKe He 3aMeJISiTh TEXHOJOTHYECKU
HpOIIECC ¥ HE CHIKATh MPOM3BOJUTEILHOCTE 00OPYIOBaHHS;
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3) He U3MEHsITb CBOM CBOWCTBA IPH XPaHEHWH, a TAKKeE
IpY HarpeBaHUH B HPOIECCE MEHOTaIlCHHUS.

MHorue npou3BOACTBa NPEbSBISIIOT K XUMHUYECKMM Ie-
HOTacUTeJIsIM 0COObIe TpeOOBaHUs ; B MHMIIEBON IIPOMBIIILIEH-
HOCTH —3TO T'apaHTHPOBAHHAS HETOKCHYHOCTb, B MHKPOOMO-
JIOTUYECKOH IMPOMBINUIEHHOCTH —a0COJIIOTHAS CTEPIIBHOCTD.
A ramleHue NeHbl, BO3HUKAIOILEH MpH NPOMBIBKE IMCTEPH
Uil IEPOKCHAA BOROPOJA M IPYrHX CWIbHBIX OKHCIHUTENIEH,
HCKJIIOYaeT ynoTpebsieHHe TOPIOYMX BELIECTB.

HecMoTps Ha mmpokoe npUMeHeHHe NeHOracuTeliei, eu-
HOTO CTaHJapTHOTO MeToja OLeHKH UX 3((hEeKTUBHOCTU He
cymectByet. M1 310 moHsTHO, MO0 XOTS wENb TpecieayeTcs
OfHa-TrallleHUe MeHbl B MNEHSIUUXCS XUAKOCTIX M Maciax,
B K&XJOM KOHKDETHOM CJlyyae MeHOTracuTesb NOJDKeH obia-
JIaThb KOMIUIEKCOM crienu¢uyeckux cpoiicts. Hanpumep, Bax-
HeHillell XapakTepUCTUKON meHoracuTess, MmpeJHa3HauYeHHOTO
Ul TIojaBjleHHs (UIOTALMOHHON MeHBl, @ TakKe MeHbI
CTOYHBIX BOJ, SIBJISeTCS 0OBEM MEHBI, pa3pylueHHON 1 r win
1 Xr meHoracsiuero BemecTBa. TOJBKO MPU MaJIOM pacxole
MEHOTaCUTeJNIsl ero INpUMEHEHHEe B TaKUX Cy4asX 3KOHOMUue-
cku 3¢dpdexTuBHO.

B mukxpobuosoruieckoil MpOMBIIUIEHHOCTH W IPU IIPO-
H3BOACTBE IpooKel 3¢dekTUBHOCTL meHoracuTeseHl OueHH-
BaeTCs BLICOTOH CJIOS MeHbI, U3MEPSEMOii Yepe3 paBHbIC HH-
TepBaJIbl BpeMEHH INOCjie BBEJEHUS NeHoracutess. ToT meHo-
racuTesb JIy4llle, KOTOpBI AedaeT CTOoNO NEeHbl MEHbUIe He
TOJILKO B Haudaje HCIOBITaHUI, HO ¥ MOCNIe OIpENesICHHOTO,
JOCTaTOYHO OOJBIIOrO0 NPOMEXYTKa BpeMeHU. B caxapHoit
NPOMBIIUIEHHOCTH 3(QdeKTHBHOCTh BELIECTB [JIS MeHorarie-
HHUSl OLEHUBAIOT KOJIMYECTBOM IIEHOracuTessd, obecneduBaro-
IIMM CHIDKEHUE BcmeHuBaeMocTd Ha 50%. s sToro mpoBo-
IAT XosiocToil (Oe3 meHoracuTesisi) U KOHTPOJIbHBIE OIBITHI,
BBOJS B paboude pacTBOpHI IEHOracUTENb B pas3JIMYHON
KOHLIEHTPALAH.

O¢dekTUBHOCT MEHOTacuTese, Kak Tmoka3al JUlM-
TEJILHBIA ONBIT UX MPUMEHEHHUS, 3aBHCUT OT OOJIBILIOTO 4HCia
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($axkToOpoB, U B IEPBYIO OYEpelb OT CBOMWCTB CaMoOro MeHora-
CHTEJIs, XapaKTePUCTUK NEHAILEHCS )XUIKOCTH U KOHKPETHBIX
yCJIOBH, NIPH KOTOPBIX HNPOMCXOQUT BCICHUBAHUE.

HOns neHoracuTesielt XxapakTepHa cneuddHYHOCTL HOei-
CTBHS: BEILECTBa, OOeCHeYnBalOILye TallleHHe NEeHbl B OJTHOM
MeHsIEeNHcst cpene, 3a4acTylo OKasblBaroTcs Manoddbek-
TUBHBIMU TP JPYTHX YCJIOBMSIX NPHMMEHEHMS MWIH B IPYTHX
cpenax.

INEHOTI'ACUTEJIN -
TAKHE PA3HBIE

Ceiiyac B NIpOMBINUIEHHOCTH U B JabOpaTOpUSX NPUMEHSIOT
COTHU CaMbIX pa3sHoOOpa3HbIX meHoracutesneil. Cpenu HUX —
NpPUPOJHBIE XUPLI M Macjla, OPTaHUYECKHE KHCIOTHI, KpeM-
HUAOpraHHYeCKHE COeOUHEHHUs, CIUPTHI, 3UPHI, HEOpPraHuye-
CKHE MpOAYKThI, & TaxKe MHOTHE OTXOIbl NPOMBIIUICHHON
XMMHYeCKO# nepepaboTki. B nmpou3BOACTBEe caxapa H CIOHp-
TOB JUls MHUIIEBLIX Ielel UCTIOJb3YIOT MOACOJIHEYHOE, OJIUB-
KOBOE, KaCTOPOBOE MacJio, B BUTAMUHHON IIPOMBILUIEHHOCTH —
TO/ICOJIHEYHOE MACIIO, B MPOU3BOACTBE NPOXOKEH —Maclio Ba-
3eJJMHOBOE, NpPU INPOBEAEHUH (EPMEHTAIMHN —CBUHOH XKHUD.
IToMHMO 3THX NPUPOIHBIX XUPOB U Macej B MHUILEBOH U
(dapManeBTHYECKOH IPOMBIIIJIEHHOCTH HAXOHAT UIMPOKOE
NpUMEHEHHE  pa3JiddHble UCKYCCTBEHHO CHHTE3HpyeMbIe
3hUpBI - 3THIIALETAT, SMIUIAETAT M JPYrHe, a TAKXKe KpeM-
nuitoprannyeckue coeaudenus. I[Ipu 3ToM 3kOHOMSTCS mpH-
POJHBIE MHUIIEBBIE PECYPCHI.

Jns npenynpexieHUs BCICHMBAHHS CMa3OYHBIX Macel,
J1aKoB, OJIU(BI, Macchl U MPOU3BOACTBA OyMaru HCIOJb-
3YIOT CNIUPTHI—U30aMUIOBBIN, OKTWJIOBBINA, HETWIOBBIH, IJIH-
LUEPHH, a TAaKKe HEKOTOphble KPEMHHHOPraHMYeCKUE COeIUHe-
HUS.

Ilenoramenue npu o6paboTke CTOYHBIX BOM, PacTBOPOB
MOIOIIMX CPSACTB, OYPOBBIX PACTBOPOB OCYILECTBJISIOT C IO-
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MOIIBIO CIHUPTOB, CTEapUHOBOU KUCIOTHI, (ochopopraHute-
CKMX COelMHeHWH (HampuMmep, TpuOytundocdara), uzBecTH,
a TaKKe OTXOJOB NPOMBIUUICHHOCTH — CUBYIIIHOTO Macia, Co-
ancToka M TAUIOBOro Macia. Bce Ha3BaHHbIE BellecTBa
NpeACTaBIAOT OO0 BTOPUYHbIE NMPOAYKTH HECKOJBLKUX OT-
pacieii NPOMBILUIEHHOCTH: CHBYIIHBIE Macija—IPOIYyKT
HEPErOHKH JTUWJIOBOI'O CIMPTAa-ChIplid, COAINCTOK—OTXOJ,
obpa3yromuiics npu mnepepaboTke Ha Macio CeMSH JIbHA,
MOJCOJIHYXa, XJlonka. TauioBoe Macino obpasyeTcs HpH Mpo-
H3BONCTBE LEJUIIOJIO3bI M3 JPEBECHHBl MyTeM ILIEJIO4HOMN
BapKy.

Ileny, BO3HHMKAIOUIYIO NP OYHMCTKE OpPraHUYECKUX Be-
IECTB, TacAT OOPHOW KHUCJIOTOMN, MPUPOAHBIMU YHCTBIMU BBI-
COKOQUCHEPCHBIMU [IMHAMH (OEHTOHMT) M T. IL.

XuMudeckre MeTOAbl HPUMEHSIOTCS TakKe IS NpeoT-
BpalleHUs IeHO0Opa3oBaHus B KUIAMMX cpenax. CaMo kume-
HHE CO3JacT OJarompUsTHBIE YCJIOBUS JUIS NeHOOOpa3oBaHUs
B pacTBOpax C IOBEPXHOCTHO-AaKTUBHBLIMH BEILECTBaMH, IO-
9TOMY MEHOrallleHHe KUISIHMX CpeJl HMeeT ONpEleJICHHYIO
cnenuduxy. CKOpOCTHasi KHHOChEMKa MOKa3aja, YTO KaIUli
MIEHOTACUTEJIS TIPWINNAIOT K MOJHUMAIOILUMCS CO JHA IMy3bi-
pbKaM BO3/yXa WIM ras3a, pacTeKaloTcsi 10 NMOBEPXHOCTH pas-
JieJla, CHIDKAIOT MPOYHOCTh IUICHOK, M 32 CYET 3TOrO MEJIKKE
My3bIPbKH OOBEIUHSIOTCS B OO0Jiee KPYNHBIE, YCTOWYHUBOCTh
KOTOPBIX 3HAYMTEJILHO HYDKE. BCIUIbIBasi Ha MOBEPXHOCTH KH-
nsmed KUIKOCTH, KPYIMHbIe My3bIPU JIOMAIOTCS.

Jins meHorauleHdss B KUMSUIAX TEXHUYECKUX PacTBOpax
qajie BCErOo NPUMEHSIOT aMH[Ibl, a TaKKe [pyrue XUIKUCE
U TBepAble BEILECTBA, He 00JIafaroIlye JETY4YECThIO MPU TEM-
TepaType KUIIEHHs BCIICHMBAIOIIEHCS XHIKOCTU.

Haubosnee mmpokoe pacnpocTpaHeHue MOJIyYWIM NEHOTa-
CHUTEJIM U3 CeMeiCTBa KpEeMHUIOPraHNYeCKUX BBICOKOMOJIEKY-
JIApHBIX coequHeHuil. OHM okazanuch 3QQeKTUBHBIMH IIPAK-
THYECKH BO BCeX Cilyyasx rameHus nensl. K Tomy xe OoHM
YCTOMYMBBI, XMMHYECKH HHEPTHBI, NELIEBLI, JOCTYIHBI, XOPO-
mo «paboTaroT» INpH BBICOKMX TeMIepaTypax. Huausu-
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IyajibHble BEILECTBA B KAYECTBE NMEHOrACHTEJIEH MCMOJb3YIOT
B OCHOBHOM IIpM NPOU3BOJCTBE MHILEBBLIX NMPOJAYKTOB M Jie-
KapCTBEHHBIX NpenapaToB. B OCTANbHBIX CIyyasx IEHOracCu-
TEJIM —3TO CJIOXKHBIE CMECH NEPEMEHHOTO COCTaBa, B KOTOPbIE
BXOJSAT MEHOracsiiye areHTsl (OBa u Oosiee), pacTBOPUTESH
(mucmepraTopsl), SMyJIbraTop ¥ CTa0WIU3ATOP 3MYJIbCHMU.
PacTBopuTeaME CIIyXaT Ba3eJMHOBOE U MapadHHOBOE Mac-
Jla, YIJIEBOJOPOJbI, CKUIUAAP.

B kauectBe meHoracutesiell paHblle B TEXHOJIOTHHU JIEKAp-
CTBEHHBIX TPENapaToB MPUMEHSUIH KAlIAJIOTOBBIN )XUP M pac-
TUTeNbHble Macia. Ceifyac OHM 3aMeHeHbI MeHee Hedu-
UMTHRIMH ~ BELECTBAMHM U3 TpyONnbl aHTUPOMCHIAHOB,
O KOTOPBIX MBI YK€ TOBOPHIIH.

AHTH(HOMCIIIAaH —B 3TOM CJIOBE TPH KODHS: XHUMHYECKOe
Ha3BaHHUe — CwlaH, aHmuiickoe foam (nexa) u JslaTHHCKOE — an-
ti (IOCJIOBHO —«CWJIaH NPOTUB IEHBI»).

Tpexbs3bluHbll THOPUO, HHAa4Ye HMMEHYEMBIH «IIPOAYKT
783», mpeacrapiisieT cCOOOH KpeMHUIHOPraHU4eCKUi neHoracu-
TeJb, CHHTE3UPOBAHHBIA COBETCKMMHU XMMHKaMM M IIpeJHa3-
HAYCHHBIN I MEHOralleHus] IpU MPOU3BOJCTBE aHTUOMOTH-
KOB.

B Hacrosiuee BpeMs aHTH(QOMCHIIaHbI —3TO YXKe LeJIoe Cce-
Me#cTBO, 00BeIUHSAIOIIEE KPEMHUHOPTaHHYECKHE COeJUHEHHS
¢ 60J1b11I0} MeHoracseil cnocoOHOCTBIO U MpPEeACTaBJISIOLINE
co60if mpousBojHBlE cwilaHa. HajmaxeHO MHOTOTOHHaXHOE
NPOM3BOACTBO TaKUX KpeMHUHOPraHWYeCKUX COEeJUHEHMH;
CIIMCOK HX HACYUTHIBACT YK€ NECATKM Ha3BaHHUIL

OTMeTHUM Takxke, 4TO IPH NPOU3BOICTBE MNEHUILIMHA,
KOJIMMHIYHA, MULIMPUHA U APYrHMX aHTUOMOTHKOB KpeMHMIA-
OpraHMYecKhe MNEHOracUTENIM BBOIST B IMUTATENbHYIO CpEly
B BHUJE CMeCH C OEH3MHOM M Ba3eJIMHOBBIM MacJOM B KOJIH-
yectBe oT 0,01 mo 0,05% ot maccel antubuoTtuka; 310 B 33
pa3a MeHblIe 10 CPAaBHEHUIO C KOJIMYECTBOM KalllaJJIOTOBOTO
xkupa u B 100-500 pa3 MeHble IO CPAaBHEHHIO C KOJIMYe-
CTBOM PpAaCTUTEJILHOIO Macja, NPUMEHSBIUUMUCS paHee s
3TUX Xe ueJei.
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Ilpy [UIUTEILHOM KCIONIb30BAHAM XUMHUYECKUE NEHOTacH-
TeJIM IOCTENEHHO TepsAoT cBoro 3bdexTuBHOCTL. CBsi3aHo
9TO MpeXJe BCero C H3MeHeHHEM (HM3MKO-XMMHYECKUX
CBOMCTB NEHOraCUTENIs, & TAKKE C OCKICHUEM NEHOTaCHTeENs
Ha MOBEPXHOCTH B3BEUICHHBIX YaCTHLl WIM Ha CTEHKax amma-
patoB u Tpy6. KpoMe TOro, HeKOTOpbie MEHOTACHTesH, Ha-
IpYMep Macjia U XUphI, IpUMeHseMble npd (epMeHTaluy,
MOTYT YCBauBaThCi MHUKpoopranusmamu. [TosroMmy xumuue-
CKHME TEeHOTaCHTENd HeOOXOMUMO MepHOAMYeckd N06aBiATh
B ammapaThl C MEHsIIUMHECS cpeaamu. Ha mpousBojicTBe 3a
HeHOOOpa3oBaHMEM B TEXHOJIOTMYECKMX arperatax cilensT
HenpepbIBHO, 100aBiss MEHOTACUTENH [0 Mepe HaJo00HOCTH,
KOrJa HauyMHaeTCs WUHTEHCHBHBI POCT MEHBI

YCTPOVICTBA JJISi IEHOTAIUEHUSA -
9TO OYEHb BAXHO

Jlns BBedeHUs NeHOracuTesiell B mMEHsIIMECs cpedbl Cylue-
CTBYeT MHOXECTBO HPOCTHIX U CIOXKHBIX YCTPOHCTB M NpH-
ciiocobienuit. Bee u3BecTHbIE CIOCOOR! MOAAYM BEIIECTB IS
raimieHdst meHbl NOJApa3fesisioT Ha OECKOHTPOJIbHBIE M KOH-
TpOJIMpYEMBIE.

CyTb OECKOHTPOJILHOW MOJauy sCHA yXe M3 CaMoro Ha-
3BaHKs, OJIHAKO MPUEMBI MPOBeIeHHS! OECKOHTPOJIBHOTO CIIO-
coba MOryT ObITh pasiauuyHbIMH. Hanpumep, IeHOTacHTelb
MOXHO BBOAMTb OJHUH pa3 B Hauaje mpoiecca, TOrga CHada-
Jla BO3HHKAeT U30LITOK MEHOTacuTeNs, a Ha MOCjenHed cra-
JIMH —ero HeJOCTAaTOK. DTO OYeHb HEyNOOHO, MOCKOJbKY H3-
OBITOK MEHOTACHTEN ISt MOXET 3aMEIIMTh CKOPOCTb TEXHOJIO-
TMYECKOro Mpolecca, a HOpH ero HeAOCTaTKe HavyHHAeTCs
obmIbHOe TIeH000pa3oBaHue, HeyaibHble MOCIeACTBHA KOTO-
pOro HaM yxe U3BEeCTHBI. Jpyroil mpueM Ha mepBbIH B3TJIAN
npencraBnsercsi 6ojiee TpHeMIIEMBbIM —[IEHOTaCHTe)b Henpe-
PBIBHO, IO KaIUIAM, BBOJAT B cpedy. I B 3TOM cilyuae KOH-
HEHTpaIKsl ero OTHIOAb He ONTHMAaJIbHA.
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JIOCTOMHCTBO Yy 3THX METONOB OJHO—OHHU OYEHb HPOCTHI
B HCIOJIHEHHM, U HEJOCTATOK OOIIHi — HEeYMpaBIsSeMOCTb
npouieccoM. bosiee mpuBiekaTesbHBI, HO U 6oJiee CIOXHBI,
KOHTPOJIUpYeMBle CIIOCOOBI. 3MeCh TakKe BO3MOXHBI JBa Ba-
puanTta. IlepBolii—pyuHas mojada M BU3yalbHOe Habione-
HHE 3a COCTOSHMEM IIpoliecca. DTOT MeTO OJIM30K K OecKOH-
TpoJibHBIM. BTopo#t crmoco® ocHOBaH Ha aBTOMaTHYECKOM
peryjiupoBaHuu n03upoBkU. OH MMeET CIOXHOE ammaparyp-
Hoe odopMIileHHE, KOTOpOE BKIIIOYAeT Cienyrouye OJoxu:
JAaTYMK yPOBHS HEHbI, HCIOJIHUTEIbHbIH MEXaHHU3M II0OJavH
HNEHOTaCUTeNsl U eMKOCTh [JIsl XpaHEHHs IeHOTracsIlero co-
craBa. Mcnonb3yloT, Kak MpaBUIO, 3JEKTPUYECKUE NaTHUKH,
KOHTPOJIMpYIOIIKE O0BEM MEeHbl Ha OJHOM WIHM Ha HECKOJIb-
KHX ypOBHSAX. JlaTUHK —3JIEKTpHYECKas Lelb, KOTOpas 3aMbl-
KaeTCs MpU JOCTIDKEHUU INEHO# omnpenesieHHON BuicoThl. Mc-
NIOJIHUTENIbHBI MEXaHU3M OTKPBLIBAET HA 3aJaHHBI OTPE3OK
BpEMEHH BeHTWIb (KpaH), Yepe3 KOTOphli U3 Oaka B ammapar
nojaeTca neHoracutess. Ilonm ero peiicTBueM meHa paspy-
maeTcs ¥ JAaTYMK OTKIIIOYAaeTcs.

NEHOT'ANIEHUE }
BE3 ITEHOT ACUTEJIEW

K HexuMH4YecKMM crnoco0aM MOAaBJieHUs IleHbl mpuderaiot
B TeX Clly4asiX, KOrjla XUMHYECKUe MEeHOTaCHTEeM YXYAUIAoT
TEXHOJIOTHYECKYIO mepepaboTky noinydabpukaTta, OKasbIBalOT
TOKCHYECKOE AcHCTBHE Ha KOHEYHBI NMPOAYKT, HANpUMeEp Ha
HEKOTOphIe MHUILIEBbIE U JIEKAPCTBEHHbIE MPOIYKTHI, WIH 3Ha-
YUTEJbHO yJOPOXKAIOT MPOAYKUHIO (Tak, MPHMEHEHHE INEHO-
racuTeNieil MpU TNPOM3BOJCTBE KOPMOBBIX IPOXOKEH MOBBI-
maet ux cebectommMocth Ha 20%). DTH COCOOB! MO3BOJISIOT
MOJIHOCTBIO WIM YaCTHYHO M30eXaTh BBEICHUSA XUMMYECKHX
npenapatoB B mHeHsiuuecs cpenpl. Crnenuanuctsl mojapasie-
JIAIOT uX Ha (usmueckue u Mexanumueckue. K dusnyeckum
crnoco6aM MeHOTallleHUs OTHOCAT TepMHUYeckue (pa3pylLIeHHe
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NeHbl OCYILECTBJISETCS HAarpeBOM), aKyCTHYeCKHe (BO3Iei-
CTBUE YIbTPa3BYKOM), OJJIEKTPUYECKHE (pa3pylleHHE MEHBI
noj jgeictsueM anekTpuyeckoro noiig). O6 3tux cnocobax
MBI paccka3blBaeM HIDKE.

Mexanunyeckue cnocoObl NeHoraleHust O0be AUHSIOT BCE TYTH
pa3pyLUeHHs My3bIPbKOB MEHBI MEXaHMYECKUM BO3JEHCTBHEM.
Jns 3Toro cnyxar pasiMuHble YCTPOWUCTBA-pa3pylUUTENIH
NEH: OMCNEPraTopbl, CETKH M KPbUIbYATKM, CTPYsl Napa WiH
raza (Bo3jmyxa), BaKyyMHble YCTPOMCTBa, CBOeOOpa3Hble pe-
1mleT4yaThle UMKJIOHBI UM Ap. MexaHuueckde CrnocoOnl meHora-
IIeHUs IO XapaKTepy BO3NEUCTBUS Ha NEHY MOTYT OBITh IIEH-
TpoOexXHBIMU (TeHa pa3pyliaeTcsi NBWKYILMMHUCS YCTpOii-
CTBaMM WM DPa30uBaeTCsd O HENOIBIDKHYK) IOBEPXHOCTD;
TUIpOJMHAMMYECKMMH M a’pOAMHAMHYECKUMH (MeHa paspy-
IaeTCs CTPYyell KUAKOCTU WIH ra3a, BhIOpachlBAeMBIMH TOL
JaBjieHueM ; OapoMeTpuueckuMH (MeHa pas3pyliaeTcsi B pe-
3yJbTaTe U3MEHEHUs NABJICHHS B allaparax).

Jns paspylieHHsT NeHbl MEXaHHYECKMM CHOCOOOM HCHOJIb-
3yIOT pa3jIMYHOTO BHJA MEIIAJIKU. B anmapaTtax XUMHYECKOi
nepepabOTKM WIM CHHTE3a HX YyCTAHABJIMBAIOT HEMOCPEN-
CTBEHHO Ha Bajly MEPEMEIIHMBAIOIIETO YCTPOMCTBA B BEPXHEi
yacTH. IleHy Xopomo pa3buBaroT IBIKYyIHecs C OONbIIONM
CKOPOCTBIO KPBUIbYATKH, TYpPOMHKHM, JIONACTHBIE KoJjieca, JIo-
NacTH CI0XHON GopMel U ceTyaThie JIonacTH ¢ O0JIbIION MO-
BEpPXHOCThIO. Ha MHOTHMX NpOU3BOACTBAX XOPOILIO 3apeKo-
MeH/I0BaNl ce6si LeHTPOGEXHbIH Cnoco6 pa3OUBaHMS TMEHBI
O HENOJBIDKHYIO CTeHKY ammapaTa. [lBa Bpaluarouuxcst Ou-
CKa yCTaHaBJIMBAIOT Ha OMpENeJICHHOM BBICOTE HAJ YPOBHEM
xuakoctu. Korpa HakammuBaromascs HaJ KUAKOCTBIO TeHa
JOCTHTHET 3a30pa MeX[y JAUCKaMH, OHa IMOJ JeHCTBHEM LCH-
TpOOEXXHOH CHJIBI OTOpachIBaeTCsl K CTEHKaM ammnapara o,
yIapsisick O HUX, IIOYTH MOJIHOCTbIO pa3pyiaercs. Takodl au-
CKOBBIN MEHOPA3pYUIUTENb CIOCOOeH racuth 00 50 M3 meHsl
B MUHYTy, He [aBas MeHe HaKalUIMBaTbCs BBILIE 3aJaHHOTO
YPOBHSL.

199



CoBceM IpOCTOi NIpUEM MPHUMEHSIOT, HANPUMED, NPU PO3JIH-
Be MOJIOK2a; BCIIEHEHHOE MOJIOKO NPOIYCKAIOT ¢ Tako# 00Jib-
1I0M CKOPOCTBIO, YTO IIPH COyJapeHUH C TBEpHOH NOBEDX-
HOCTBIO IleHa pa3pyliaeTcs.

IIpu nmpousBoacTBe KOPMOBBIX APOXIXKEH, B caxapHou, Opo-
JWIBHON U OPYTHX OTpacisX MPOMBIIUIEHHOCTH «paboTatoT»
UUKJIOHHBbIE INeHOopaspyummTenu. Hakamnusasce Hajx XKUI-
KOCTBIO, TMIeHa UCKYCCTBEHHO WM CaMOTEKOM yjaajseTcs u3
anmnapara M, cTekas MO OTOOWHHMKaM, pelieTKaM, IOJIKaM,
ceTkaM, paspymaercs. OOpasyromascs NpH NEHOTAICHHU
KUAKOCTb BO3BpAILAETCsl B TEXHOJOTHYECKUH anmapart.

TACAT NEHY BOJOW,
CTPYEH! BO3IYXA...

MexaHuyeckue CrnocoObl MeHoraleHus Mato3QdeKTUBHBI
OpY pa3pylIeHUN TNEH CWILHONEHSIIUXCA XXUAKOCTEH U BsA3-
KX NeH C NPOYHBIMU CTeHKaMH Iy3bIppkoB. Kpome Toro,
MeXaHuYeckoe MeHoraieHue sHeproeMko. Iloatomy Bee wane
NeHy racsiT cTpyeif )xugkoctd wiy rasa. [Ipu 3ToMm, kak mpa-
BWIO, MEHY NpeABApUTEILHO OTICISIOT OT XHUIKOCTH. 3aTeM
MeHa pa3pyliaeTcs MOTOKOM XHUIKOCTH (THAPOIUHAMUYECKHH
cnoco0) win CTpyel BO3ayXa IOJ JaBJieHHEM (a3poauHaMU-
4ecKuil crnocob).

BoT npumepbt paboTwl THIPOIMHAMHMYECKHX TacHTelel
neHbl. B BepxHell yacTH 4aHa I BBIPAIIMBAHUS IPOXOKEH
MOHTHPYETCS NEPEJIMBHON HAKJIOHHBIN XKejl00, MO KOTOpOMY
TIieHa CaMOTEKOM JBMIaeTCs B MEHOOTAeIUTeNb. [IpoTekas mo
3TOMY XeJo0y, MeHa pa3pyllaeTcss CTPYSAMH XHIKOCTH, BbI-
6paceiBacMbIMH NOJ, AaBJeHHEM U3 cormen. [leHopaspyuaro-
IIeH KHUIKOCTBIO CIIY)XUT pabouuii pacTBOp U3 4aHa, T.e€. IO-
JIy4aeTCsl 3aMKHYTast CHCTEMa, B KOTOPYIO IIpH IIEHOT AlLiEHUH
HMYEro He J00aBJiIeTCs M U3 KOTOPOW HUYEro He yaajseTcs.

B nmpousBoacTBe caxapa NeHy paspylaroT CTpyell XUIKo-
CTH C NOMOUIBIO «CErHepoBa Kojieca». UUTATeN0 3HAKOMO
3TO YCTPOWCTBO: B NapKkax M Ha CTaJHOHaX OHO obecmevu-
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Bosnyx HECET MNEHy K MECTy €€ «Ka3Hu», «1o6Hoe MECTO» —BOTHYTas
TJ1acTUHa.

BaeT PaBHOMEPHBIA IOJIUB ra30HOB IEpeMEILArolIeiCs 10
Kpyry crpyeit Boanl. CTpyH >KHOKOCTH, BbIOpachiBaeMble H3
comeJsl, BPAIalOT IITyHep ¢ TpyOoil, mo3TOMy NeHOralleHue
OPOMCXOOUT IO BCeMy OOBeMy ammapaTa, a pa3pylleHHe
MIeHbl — PE3YJIbTAT O0ILEro NEeHCTBHS CTPYH M Bpanjarolieics
B IleHE TPyOKH.

AspogMHaMHYeCKUH  cHOcOO  MEHOrauleHHs W3BECTEH
B JByX BapuaHTax. Tak, OpU paspymeHHH (QIoTanMOHHBIX
MEeH MOTOK BO3[yXa 3acachlBaeT MEHy U3 MeHOcOOpHMKaA, pas-
TOHSET ee U yAapseT O MeTaJuinyecke oTOoMHuKU. OT ynapa
ra3oBble My3bIpbKM JionairoTcsi. JleaspupoBaHHas (JIMILECHHAS
rasoBoil ¢a3sl) )KHIKOCTh MaJaeT HA JHO CMECHTEJIst U BO3-
BpalllaeTcsl B TeXHOJIOrH4eckuil nuxi. Takum obpa3om, B oc-
HOBE 3TOr0 BapUaHTa a3pPOJMHAMUYECKOrO pa3pylIeHus Jie-
KUT TPUHLUI KEKTUPOBAHHUS TCHBI.

Ha pucyHke noka3aHo yCTPOWCTBO JUIS ralieHHs MEeHbI ad-
ponuHamudeckuM myteM. CTpysl BO3ayXa 3aXBaThIBaeT MEHY
U yoapsieT €e O HEMOIBI)KHYIO NOBEPXHOCTD.

Ieny, obpasyromyrocs B KUMAIIMX BOJAHBIX PacTBOpax He-
OpraHMYeCKHX COJIel, pa3pyllaloT, HCHOJb3ysl BO3AYyXO-
CcTpyiHble npucnocobyieHus. B BbImapHOM KOTJIE MO OKPYX-
HOCTH, Ha HEKOTOPOM DacCTOSIHUM OT CTEHOK U YYTb HIDKE
YPOBHS KUIAIIEH XUIKOCTH, MOHTHpYeTCs TpyOuaToe KOJib-
L0 C OTBEPCTUSIMHU I mojaud Bo3ayxa. Korpma Haxaruiu-
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BaeTca 0oJibuIoi 00BbEM NEeHbl, JAaTYUK OTKPHIBAET KpaH pe-
cuBepa (€MKOCTH €O CKaTbIM BO3JyXOM) MWJIM BKIIOYAET
xommpeccop. CTpyn Bo3myxa pa3OUBalOT Hy3bIPbKHM MEHBL.

[MpuMeHSIOT B NMPOMBIIUIEHHOCTH U BaKyyMHBbIE YCTpPOH-
CTBa [UIsl pa3pylleHus NeHbl: B NEHOCOOPHHKE CO31aeTCs pas-
pexeHue, U TOJA JEHCTBHEM BHYTPEHHEro H30BLITOYHOTO HAa-
BJIEHHUS My3bIpbKH JionaroTcs. Ha oboratutensHbix dabpukax
NEHHBIN NPOAYKT nocie duioTanuu colepxut no 20%, dactuu
yriis. « BpOHUpOBaHHas» IieHa CaMOTEKOM IMOCTyHaeT B Iie-
HOCOOpHHK, TIe C IOMOILUBIO BaKyyM-HacOCOB cCO3JaeTcs
paspexenue. [lena racurcs, u obpasyercs myjbna (CMech BO-
Obl U YaCTHI[ yIJis), U3 KOTOPOW yrojib OTHENSIOT QWIbTpa-
Lyei.

BakyyMHble nera3atopbl XHAKOCTEH yCTaHaBJIMBAIOT Ha
OypoBbiX. BypoBoii pacTBOp Bcerza COAEPXKUT rasoByro da-
3y, KOTopas yxyamaeT ycioBust Oypenus. PactBop perasu-
PYIOT C OMOILBIO Pa3pexeHusi, CO3AaBacMOro B BaKyyM-ar-
napatax. Yem 0oJbllle pa3pexeHue, TEM MEHbIE BO3AyXa
OCTaeTCsl B PacTBOPE.

1 EHIE HECKOJbKUMU
CIIOCOBAMUM

B nocinennee pecsatwietde it OOpbOBI ¢ NEHON Ha HOBBIX
MPOU3BOACTBAX WU B TPaJAULMOHHBIX TEXHOJOTHYECKHX MpO-
Heccax LIMPOKO MPUMEHSIOTCS (U3HUecKre CrHocoOb! mMeHora-
menus. Haubosee cTapelii U pacHpoOCTpaHEeHHBIH crocod —
mepmuueckuti. Tlpn HarpeBaHUM MPOUCXOAUT HCIApEeHHUe
XHUIKOCTH U3 IUICHOK ITIeHbI, B pe3ysibTaTe yero objeruaercs
HX paspbiB. DTOT NPUHLMI HCIOJIb3YeTCs JISl NeHOTaleHUs
OpU caxapoBapeHWH, MPU OYUCTKE CTOYHBIX BOJ, NPHU IIPO-
u3BoACTBe Oymard U T. 1. [leHa paspyuaeTcd WIHM Hemocpen-
CTBEHHO IMOJ [eWCTBHEM CTPyU mapa (OCTpHIHA map) WIH Npu
KOHTaKTe C ropsiyeil MOBEpXHOCThIO anmnapaTa (OOBIYHO 3Mee-
BukH). [leHorameHnue yauie NpoBOAAT B OTACIbHO CMOHTHUPO-
BaHHBIX NEHOCOOpHUKAX, a UHOT/Ia HENOCPEICTBEHHO B arma-
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parax. Harperass Metaniuyeckas ceTka, CTEHKa WIH JitoOas
Jpyrasi IOBEPXHOCTb, a TaKXe CTPYsl MNEepEerpeToro BOISHOTO
napa paboTaloT MO €OMHOMY INPUHLMUITY: HarpeB IUICHKU
MEHbI —3TO Pa3phIB a30BOTO My3bIpbka. Perynupymor Temme-
paTypy B 30He pa3pylUleHHs NEHbl TakuM 00pa3oM, 4ToObI
oHa ObLiTa BBILIE TEMIEPATypbl KANECHUS! PACTBOPUTEJIS], HO He
oKa3blBajla BPEOHOTO BJIMSHUS Ha KOHEYHBI HNPOAYKT XUMH-
4eCKOTO NPOU3BOICTBA.

Jia rameHus meHbl B NMPOMBIIUICHHBIX amnmnaparax He-
6ombioro o6veMa Ha (apMareBTHYECKUX 3aBOJAX, HPH IO-
JIy4eHHH paCTBOPUMOTO Kod)e, MHOTHX KpacuTeleil U T. II. 4ya-
CTO MOPUMEHSIOT aKycmuueckuii memod (yIbTPa3BYKOBbIE
YCTpOHCTBA); U3 (PU3KUUECKUX CIOCOOOB MEHOTAIllCHUs OH Ha-
uboJjiee nepCreKTUBHBIM.

IepBbie myOnUKauyy 0 BOSMOXXHOCTH HCIIOJIb30BATH YJIb-
Tpa3ByK JIs NpeJOTBpallieHUs NeHOOOpa30BaHUs MOSBUINCDH
B 1940-1950-x rogax. Ho Toysbxo B mocienHee BpeMsi € IO-
SIBJICHMEM MOILHBIX U 3KOHOMHYHBIX aKyCTHYECKHUX IeHepaTo-
pOB CTajld pa3pyliaTh NEHYy 3BYKOM Ha IPOMBIIUICHHBIX
ycTaHOBKax Ooybmioit MOIIHOCTH. B 3TuUX ciydasx oO4veHb
BaXHO MPaBWILHO MOJOOpaTh 4acTOTy 3ByKa. AKYyCTHYECKUI
cnoco® TeHoranleHUst He Bcerha HalekeH, M ero HeJb3sl Uc-
NOJb30BaTh ISl pa3pylleHust ObICTPO IMOJHUMAIOILUXCS TEH.

CyliecTByeT [Ba THNA IPOMBILUICHHBIX YCTPOUCTB 3BYKO-
Boro neHoramenus. OnMH U3 HUX NpefHAa3HaueH [UIS JIMKBU-
JalMy TeHbl B TPyOONpOBOJAax Ha BLIXOJE M3 pe3epByapa.
I'eHepaTop CO CBHCTKOM CO3[aeT CHJIbHOE aKyCTHYECKOE IO-
Jie B HeOOJIbIIOM HPOCTPAHCTBE, U MPOHMKAOmash Tyda MeHa
HEMeUIeHHO paspymaeTcs. CBHCTOX—TIJIaBHAs 4YacTb 3TOrO
ycTpoiictBa. OH mpenacTaBiiseT coboil comwio ¢ MeTajulMye-
CKOH IU1aCTHHOH-PE30HATOPOM, KOTOPBIN NPHUKPEILISETCS Of1-
HMM KOHLIOM K BbIXOJHO# yactu comwna. Ctpys Bo3ayxa, ma-
pa WIM JKHAKOCTH, BBIXOAsS IIOJ [aBJIEHHEM U3 COILIA,
yIapsieTcs O He3aKpeIUICHHBIH Kpaif pe3oHaTopa, B pe3yJibTa-
TE Yero OH HayMHaeT koyiebaTbCcs. DTH KojebaTelbHblE IBH-
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KEHHMs M CO3JAl0T 3BYKOBbIE MWIH YJIbTPa3BYKOBbIC BOJIHbI,
paspywatoniye neHy. KOHCTpykuMs CBHUCTKa O4YEHb IIpOCTa,
HO Ui TOro 4TOObI OH paboTall, HyXeH CKaThlii BO3AYyX, U
B HEMAJBbIX KOJIMYECTBaX: /i NEHOoralleHus npu depMeHTa-
vy, Hanpumep, Tpebyercs 0,6 1 Bo3AyXa B MHUHYTY Ha
KOKIbIA JIUTP BCIEHEHHOH Cpembl.

VYcTpolicTBa 3ByKOBOTO IEHOTAIlIeHUS BTOPOro THUIA-—3TO
3BYKOBBblE CHpEHBI. Takue NHEBMaTHYECKHE WIM 3JIEKTpHUue-
CKHE CHPEHBI CO3[Ial0T MOILHBIC 3BYKOBBIE U3Jy4eHHS JIHOO
TOPH30HTAJILHO HaJ OBEPXHOCTHIO )XUAKOCTH, JHOO mepreH-
OUKYJISPHO K €€ IOBEPXHOCTH B CMeCHTeNdX, (epMeHTa-
LIMOHHBIX cocynax # T.n. CupeHa BKIIIO4aeTCs, Kak MpaBIIO,
HEPUOJTUYECKH N0 Mepe HaKOIUIEHWs IeHBI.

Kak moka3piBaeT NpakTHKa, aKyCTUYECKHe CIOCOOBI 3¢-
¢heKTUBHBI [JIsl MOJaBJICHUs NEHbI JHUIIbL B TEXHOJOTMYECKUX
anmnapartax HeOosbioro obsema. [lIst IEHOTAllleHUs B KPYyTI-
HorabaputTHoM oOOpyIOBaHUM OHHM HENPUTOJHBI, UOO OKa3bl-
BAIOTCSl CTOJIb LIYMHBIMH, 4TO MEIIAIOT HOpMaJbHOH paboTte
00CITYy)KUBAIOILETO NMEPCOHANA. YUEHble M UHKEHEPH! U3bICKHU-
BAIOT HHble HaJE)XHble CIOCOOBI NeHOTallleHus [UIs pas-
JIMYHBIX OTpaciedl NPOMBIIUICHHOTO HpPOM3BOACTBA M Ha-
YUYHBIX HCCleOBaHMI. B pe3ynbTaTe 3THX MOUCKOB CO3IaHBI
HOBBIE HEXHUMHHYECKME CIOCOOB! pa3pyIlNeHUs MEeHbI

BeisiByieHa cOCOOHOCTb pagMOAKTHUBHBIX M3JIYYEHHH pas-
pymats mieHkd neHbl. C ramieHHeM pas3IMYHBIX BUIOB IIEH
YCIEUIHO CIpaBisieTCss NOTOK HeWTPOHOB. MHOrue mneHn! 3a
HECKOJIBKO CeKYHJ pa3pyllaloTcs NMOTOKOM o-4acTHi. Takoe
NeHorauleHne He TpeOyeT HepreTHYecKHX 3aTpaT; caMo Iie-
Horacsiiiee YCTPOWCTBO HEBEJIHKO IO pa3MepaM, JIETKO Mo-
KeT ObITh BMOHTHPOBAHO B TEXHOJIOTHMYeCKOoe 00OpynoBaHuUE
U He TpebyeT HHUKAKOro oOOCIyXHUBaHUSA. OJEeMEHTapHbIC
Mepbl GHOJIOTHYECKOU 3alMThI [eaioT Ge3omacHoil paboty
nepcoHana, HO 3TOT CHOCOO NEHOrallieHUs: HeNpHeMJIeEM B IH-
1eBoi, GpapMaueBTHYECKOH U HEKOTOPHIX OPYTHMX OTPAC/sX
IPOMBILLUIEHHOCTH.
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IIpoxoouT npoMpluUleHHYIO [n0pabOTKy NeHOralleHue
C MOMOILBIO JJIEKTPHYECKOTO pa3psia HENOCPEeJICTBEHHO
B nexe. [Tonaya BLICOKOMMITYJILCHOTO HAINPSDKEHUS BbI3bIBACT
[OYTH MIHOBEHHOE OceJaHue IeHbl. [Ipu 3TOM Jierko paspy-
UIAOTCS JaXKe BBICOKOCTOWKHe OeskoBbie neHnl. OIHako Me-
TOA TpebyeT HaleKHBIX Mep Oe30MIaCHOCTH, BO-NIEPBBIX MOTO-
My, 4YTO TacdT TIeHy OuYEHb BBICOKAM HaINpPSDKEHUEM,
a BO-BTOPBIX OTOMY, YTO 3JIEKTPONPOBONHOCTh NEHBI JOCTa-
TOYHO BEJIMKa.

JPYIOM MYyTb-
OIrPAHUYEHUE IMEHOOBPA3OBAHUA

TexHOJIOTM4YECKOe OrpaHHYeHHE NEeHOOOPa30BaHUs B NPOMBI-
LUICHHOCTU peajlu3yeTCss II0 HECKOJbKUM HaMpPaBJICHUSM.
IlepBoe —3TO NpuMeHeHHe PabouMX cpell C NOHIDKEHHBIM Iie-
HooOpa3oBanueM. OcuoBHast chepa «paboTh» —OUOCHHTES,
MaluHHass CTUpKa Oesibsi U MbIThe mocylsl. B depmenra-
LUMOHHBIX Mpolieccax JUJIss BbIpallMBaHUS OMOJIOrMYECKHX
KyJbTyp  YHOTpPeOJISIOT MHOTOKOMIIOHEHTHBIE  KYJIbTY-
pasibHbIe XUIKOCTH. VI3 OfHAX U TeX e KOMIIOHEHTOB NHUTa-
TeJIbHOM Cpelibl BO MHOTHX Clly4asX MOXHO COCTaBHTb KOM-
MO3MLKIO, B KOTOPOH BCHEHMBaHHE cpelnl OyneT orpaHu-
YeHHbIM, U HeOOXOAMMOCTb B CHELMaIbHBIX CpeACTBax
MEeHOTaIlIeH!sT OTMaleT.

st MalMHHOM CTUPKM B IPA4YEHHbIX U MBITbS MOCYIbI
Ha MpeqnpHITHsX OOILECTBEHHOTO NHUTAaHUS pa3paboTaHbl
criendaibHBle MOIOLUME CPeACTBA C OTPaHU4YEeHHBIM MEHOO-
Opa3oBaHueM; OHHM 00JIalal0T Takod ke MOIOLIeH crocod-
HOCTBIO, KaK U CHJIbHONEHsIuMecs. Moromme cpeacTBa
C OrpanyyeHHbIM MEeHOOOpa3oBaHUEM COJEpXKaT, KaK NpaBH-
JIO, KOMOMHAIMIO HECKOJIbKHX IOBEPXHOCTHO-aKTHBHBIX Be-
IIECTB, HANPUMEDP MbLIa XUPHBIX KHUCJIOT U CHHTETHYECKHE
MorolIHe cpeacTsa. YuraTesab MOXET JIETKO MPOBEPUTh B J10-
MalIHUX YCIOBUSX 3¢ (heKT OrpaHHYeHHOro neHoodpa3oBaHus
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npu coBMecTHOM npuMeneHud nByx ITAB. Ecnu B o6mwibHyI0
IBETHYIO U AYIIUCTYIO TIEHY, MOJY4YeHHYIO C MOMOMLIBIO 1HaM-
HyHs JUISl BaHH, J00aBUTb HEMHOTO MBUIBHOH IEHBI, NpO-
H30WJeT MeHoralleHue: 00beM NeHbl YMEHBIIIMTCS B HECKOJIb-
KO pa3, XOTf Momllass CHOCOOHOCTb BOJbl OCTaHETCS
BBICOKOH. A eciii B BaHHY C BO/OH OJHOBPEMEHHO HAaJIUTh
IaMITyHb U TIOJIOXKHUTBb KyCOYeK MbLIa, TO TeHbl oOpasyercs
COBCEM MaJlo.

Bropoe HampaBiieHNe —3TO ynajeHHe U3 TEXHOJIOTHYEeCKUX
pactBopoB, comepxammx ITAB, crabuinzaropos neHsl. B pe-
3yJIbTaTe YCTOMYUBOCTh INEHBI PE3KO CHIDKAETCS, OHA CaMo-
MPOM3BOJILHO pa3pyllaeTcsi, U HakOIUIeHUs Ooabmux oObe-
MOB IleHbl He mnpoucxogut. Hampumep, npu mnosydeHHU
IPOXOKEH U3 KyJIbTypaJbHBIX XKUAKOCTEH HAa OCHOBE MATOKHU
yOAISIOT U3 ChIpbS KOJUIOHABI, siBIstolmecs: 3¢hQeKkTHBHBIM
crabunusaropom meHsl. [Lis atoro o6pabareiBaloT pacTsop
4UCTBIMU TJMHaMu (OGeHTOoHHMTOM). ECim BBecTM B mnaToky
BCETrO JBa MPOLEHTA OCHTOHUTA, YCTONYMBOCTh NEHBI CHU3UT-
csi B 6 pa3, a o0bpeM neHel—B 40 pa3. Takum xe crocobom
boproTcs ¢ OOMIbHBIM IEeHOOOpa3OBanHeM INpH IPOU3BOA-
cTBe pacTBOpuMoOro xoge. M30bITOK HMeHBI CHWXKAET BBIXOL
TOTOBOr0 NpoAykTa U3 cyumwiok. CTabuin3aTopoM IeHbI
B 3TOM CJly4yae SIBJIFOTCS MOHBI MeTauioB. VX ypanstoT us
pactBopa Kode C NOMOILbI0 CHHTETHYECKUX HOHOOOMEHHBIX
CMOJI WIH TPUPOOHBIX COCAUHEHHUH (LEeOJUTOB), CIHOCOOHBIX
NPOYHO yNEPXXUBAaTh MOHBI MeTajlja.

TpeTbe HampaBlieHUE —U3MEHEHHE DPEXMMa TEXHOJIOTHYe-
ckoro mpoiecca. VIHTeHCHBHOe NEHOOOPa3OBaHUE BO3HHKACT
OOBIYHO INpH TEPEIMBAHUH H MEpPEeMEINMBAHUM HKHUIKOCTH.
MoxHO momobpaTh Takhe PeXXMMBbI NEpEMELINBAHUS U a3pH-
pOBaHMs, mpU KOTOPHIX BCHeHuBaHue pabouux cpen Oyzner
HE3HAYUTENBHBIM. TOpMO3ST OOWIBHOE TEeHOOOpa3oBaHUE
MyJIbCUPYIOLIas aspanus KyJIbTypalbHBIX XHUIKOCTEH, co3na-
HHE B TCXHOJIOTHMYECKHUX anmapaTax 30Hbl MOHWKEHHOTO Aa-
BJICHHS M Apyrue npuembl. Hanpumep, monepeMeHHO NHOBBI-
mas W MOHWKas pAaBjeHue Bo3gyxa (okono 20 HukioB
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B MUHYTY) B amnmapartax [Ulsi BeleHUS (epMEeHTaUMOHHbIX
MPOLECCOB, YAaeTCsl MPAaKTUYECKH MOJIHOCTBbIO MOJABUTH Iie-
Hy. M1 XoT4 Takoil crnoco0® orpaHW4YeHHs NeHOOOpa30BaHUS
HECKOJIbKO YC/IOXKHSAET TEXHOJIOTHYECKHU MpoLecC, OJHAKO OH
OYeHb NpHBJIEKaTeNeH I MUKpobuosoruueckoit, papmMaues-
TU4YECKOH U MUIEBOH MPOMBIIIIEHHOCTH U HEKOTODPBIX XHMHU-
4eCKUX MPOM3BOACTB, TaK KaK HPH 3TOM IOJHOCTHIO HCKIIIO-
4aeTCsl BBEJCHHE B mepepabaThiBaeMylO0 Maccy HOBBIX XHMH-
4eCKHX KOMITOHEHTOB.

OO6beM neHbl, oOpasylolMiics B TEXHOJOTHMYECKHX amma-
paTax, CIJILHO 3aBHCHT OT KOHCTPYKTHBHBIX NapameTpoB
ob6opynoBanus. TypOyJieHTHbIE HOTOKH B JKHIKOCTSX, COJEP-
xaimmx ITAB, npu nepenuBaHHWM W NepeKaudBaHUU BBI3BI-
BaloT oOwibHOEe neHoobpazoBanue. [103TOMY mpu KOHCTPYH-
POBaHMH HOBBIX U COBEPILIEHCTBOBAHMU NEHCTBYIOLIHX aIa-
paTOB CTPEMATCS YMEHBIINTh 3aBUXPEHHUS NP ABIKECHUH pa-
6ouux cpen. bosbuioe 3HauyeHHe HMeEET TakkKe OTHOILHEHHE
JuaMeTpa pabodero cocyna K BHICOTE; NPH PaBHBIX oOBeMax
anmaparta 4eM OoJibllie JUaMeTp COCyZa, TeM MeEHbIlE BBICO-
Ta cTos1ba MeHbl U TeM MeHee OHa ycToiuuBa. IToatomy mis
IPOLIECCOB, B KOTOPHIX BO3MOXXHO HHTEHCUBHOE BCIICHUBAHHE
paboueil cpenbl, AOJDKHBI MPUMEHATHCS aNNapathl 0COOOM
(OpMBI: MX BBICOTa JOJDKHA HPEBOCXOAUTH JHAMETp HE Me-
Hee 4YeM B TpH pasa.

Wtak, s paspylieHdst MeHB!, yXyauiarouieif KauecTBO
TOTOBOM MPOIYKIMH U YCJIOXKHSIOUIEH X0 MHOTHX TEXHOJO-
TMYECKUX TPOIECCOB, pa3paboTaHbl NECATKU Pa3JIMYHBIX CIO-
cobOB meHoramleHuss ¥ COTHH INPOMBIIUICHHBIX amnnapaToB
U YCTPOMCTB. BeIOOp TOro wiM HHOro crnocoba ralleHus
OTpeessieTCsl CTOMKOCTBIO TMeHb!, TpeOOBAHUAMH K TEXHOJIO-
MM, KaueCTBY U OJKOHOMMYECKHM TIOKa3aTessiM TOTOBOTO
MPOJYKTA.



OCTAETCS MHOT'O TAVH
M BO3MOXHOCTEN JJIA
®AHTA3UU

HEMHOTO
D®AHTA3UN

B nocnenHue necsATWIETHs BO BCEM MHpE BO3BOJSATCS 37a-
HUS, JUIS KOTOPBIX He HY)XEH KHPIH4Y, LUEMEHT, XKejle300eTOH,
MeTaJlJl, IpeBeCHHAa. DTO TaK Has3hIBaeMble MHEBMOKOHCTPYK-
i, CTeHbl ¥ KPOBJISL B TAKUX 30aHUSX BBIIOJHEHB! M3 BO3-
JIYXOHEMPOHUIAEMBIX TKaHEHd M IUICHOK, HECYILIHUM 3JIEMEH-
TOM B HHX CJIYXHUT CXaTblii BO3JyX.

O6os04ka, HalmoOJHEHHas: BO3AYXOM, MOXET BOCHPHHATH
OosblNe Harpy3KH; IPUMEPOB TOMY MHOXECTBO; CaMblil sip-
KAH ¥ TNOBCEIHEBHbIN —IKMHBI aBTOMOOWIEH. C mnoMolubo
COKaToro BO3JyXa M3rOTaBJIMBAIOT HaJyBHBIC KOJIOHHBI WM
apKH, ¥ OHU NOIJEPXKMBAIOT 3/IaHHE U3 MPOPE3UHEHHON TKa-
HH, obecneyuBasi eMy HeOOXOAMMYIO NMPOYHOCTb U YCTOH4H-
BOCTb. A MOXHO «CTPOMTb)» TakKue 3[aHHs U 0e3 KOJIOHH.
JocTaTo4HO TOJIbKO HaAyTh 000J104ky U oOecneyuTh repme-
THYHOCTb COOpYXeHHUsl. B TakoM aHrape, ckjiaje, COOPTHUB-
HOM IOMEILECHUH WIH BPEMEHHOM KHHO3aJle HOINCPKHBAIOT
HeOOJIbIIIOe U3OBITOYHOE JaBJICHUE —HA HECKOJLKO THICSYHBIX
JoJieit aTMOcdeps! BhIlle HAPYKHOTO (HAMOMHMM, YTO B MbI-
JIbHBIX  ITy3BIpbKaX —CBOEOOPA3HBIX MHEBMOKOHCTPYKIHSIX —
JaBJIeHNe ra3a TOXe Bcerna OoJbllle, YeM B OKpYKaroLueu
cpene). Heo6XonUMO TOJILKO TepMeTH3MpOBATh BXOJ U BbI-
X0J, IJIs 3TOro ycTpauBaroTcss TaMOypwl. HeusbexHble He-
OoJblIMe TOTEpH BHYTPEHHErO [aBJIEHHS BOCIOJIHSIOTCS
€ MOMOIBI0 KoMripeccopa. HaayBHble MaBWIbOHBI BO3BOISAT-
Csl 32 HECKOJIbKO 4YaCOB U MOTYT JKCIUIyaTHPOBATHCS MHOTHE
rolbl: B HUX JKCIOHMPYIOTCSl BBICTABKH, UIPAlOT B TEHHMC
u 6aIMMHTOH, XpaHsST o0OpyIOBaHHE U MaTEepUabl M [axe
pa3sMelaloT HEKOTOphle BPeMEHHBIE MPOU3BOICTBA.
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A noveMy Obl He MOCTYIUTL MHA4E: CHavajla HalyTh BO3-
IyXOM JIBOIHYI0 00O0JIOUYKY TAaKOro 1iaTpa, 3aTeM BO3JYIIHOE
NPOCTPAHCTBO MeXay o000JoYKaMu 3alojHUTh INEHOH U3
KHUJKOTO OBICTPO TBEPACIOLIErO HOJIMMEPH3YIOLIErocss Marte-
puana. BosmoxeH u npyro#t BapuaHT, oH nmpuroneH mis Ce-
Bepa: MPOCTPAHCTBO MEXOy O0OJOYKaMH 3allOJIHUTh NEHOMH
Ha BOJHOI ocHoBe. [lonyuuTcst 3aMOpoXXeHHas neHa, WiH Iie-
Hojiel. 3aTBepieBInas WIM 3aMOpPOXEHHast NeHa OyNeT BhI-
MOJIHSITH OJHOBPEMEHHO jBe (DYHKIMM: HECyILed KOHCTPYK-
i ¥ oddexkTuBHOrO Temwiouszosnsropa. Tak ke Kak
B KWJIMIIAX M3 CHera, MMEHYEeMBIX MHIJIy, KOTOpble CTpOST
3CKUMOCHI, B «IIEHHBIX» rapaxax, ckjajax WIM NOMeIIeHHX
s obopynoBanus OypeT Temiee, YeM IMOJ OTKPBITHIM He-
60M. VkpbITUS [UIst 6YpOBBIX paboT, MOMEILEHUS I PEMOH-
Ta TEXHUKM INIpH JOPOKHOM CTPOHUTEILCTBE, TapaXu [UIs
CEJIbCKOXO3SMCTBEHHBIX MalllMH, BPEMEHHBbIE CKJIalbl s
XpaHeHHusi oBolLei U (HPYKTOB B IOJIe, CBOEOOpa3HbIE «KEM-
NUHTUY JUIS JIBDKHUKOB U QJIbIMHUCTOB M MHOTOE [pyroe
MOXHO C€O37aTh U3 IEHBIL

HA
BMECTO OJEX bl

Onexpa BepXHSSt U HIDKHSS, MYXKCKasg, )XEHCKast ¥ I CaMbiX
MaJleHbkUX, pabovas U mpa3fgHUYHAdA, JI1 TYPUCTOB M KOC-
MOHaBTOB, [UISi 3MMOBIIMKOB B APKTHKE U IacCTyXOB B INOJIY-
MyCTbIHE, COBPEMEHHas U MpOIeQIIUX BEKOB — OFPOMHOE pas-
HOOOpa3ue ¢opM U (acoHOB, MaTepHaJIOB M pPacUBETOK.
Opexna BO Bce BpeMEHa BBINOJIHSIIA HECKOJILKO (GYHKUHMI:
3allMInaga OT X0JIoja U 3HOS,, OT BO3MOXHOIO BO3JAECHCTBHS
OKPY)Xarollle#l Cpelibl, eclid peyb MIeT o pabouel omexne, u,
HaKOHell, yKpalanaa cBoero Bianejabua. Ho y camol ny4iuei
OJIeX/Ibl €CTh HEJOCTATKH: ee H3rOTOBJIEHHe TpedyeT Ooib-
HIOTO TpylJa; OHEXKJa HYXKIAeTcsi B IIOCTOSHHOM CTHPKe,
YUCTKE, PEMOHTE ; OeX/1a, OCOOCHHO TelUlad, AejlacT 4eJloBe-
Ka HEYKJIIO)KMM, OIPDAaHUYMBAET €ro MOJBHXHOCTD.
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A moueMy Obl He [enaTh BCIO OJeXAy U3 nensl? Benb me-
Ha MOXeET OBbITb TBEPAOH M IACTUYHOH, TEIUIOU3OJIATOPOM —
1my60i ¥ IPOHUIIAEMOH IS Tapa, HENPO3payHOH U LIBETHOM.

... I3 aspo3osbHOro OayioHa, Ha 3THKETKE KOTOPOTO Ha-
neyaTaHa MHCTPYKIMS —TeXHOJIOTHYeCKass KapTa, Mbl HaHO-
CHM Ha TeJIO Iocje YTPeHHEH BaHHBI Oejibe, 3aTEM HOCKH...
Bossie cambIx mBepeil TakuM ke 0Opa3oM AesiaeM TrOJIOBHOMN
y6op.

OneBanne Ha MPUHHMOAX CaMOOOCHYXHUBaHHUS JIMKBUIU-
pyeT XMMYUCTKH U aTejlbe, He OyAeT HYKObl NPUILMBATEL IIy-
TOBHUIIBI, OTOPBaHHBIE B TpoJleibyce.

HA PAJOCTD
ABTOJIIOBUTEJISIM

C HacTyIUIEHHEM OCCHHHMX 3aMOPO3KOB Yy «Oe3rapakHbIX»
BJIa[eJIbleB JIMYHBIX aBTOMAaIIMH BO3HHKAeT MHOTO 3a00T,
CBSI3aHHBIX C 3UMOBKOM YeTHIpeXKoJleCHOTO npyra. [lepxartsb
MoJiroja aBTOMOOMWIL Ha CTOSHKe NOJ Ope3eHTOM WM Mpo-
CTO MO OTKPHLITHIM HEOOM —HEe CaMblil JIyYINUH BapHaHT.
A noveMy He NMOCTYNUTh Tak Xe, Kak IpH 3allUTe TpyHTa:
HaKpbITh MalluHy neHoil. HyxHa, noxany#, TOJILKO onHa
JOTOJIHUTENbHAS AeTalb — Gopma.
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ABTOMalIMHY Haj0 HaKpHITh IUICHKOW, a 3aTeM — pa3bop-
HOM KOpOOKO# M3 Kakoro-HuOyIob JIErKOro MaTtepuana, Ha-
npuMep rugpodobusuposantoit [IBIT (mpeBeCHOBOJIOKHM-
croit wintel). ITogocTe Mexay IUIEHKOW U KOpoOko#l 3amon-
HUTBb OBICTPO TBepIerolledl neHoit u3 nonuyperana. Kopobky
ybpaTth, U rapax roTos.

BO BCEX HAIIPABJIEHMAX
ITUIBIBET ITEHA

Mounsle HeTeNpoBOARI MPOTSHYJINCH BO BCEX Harpaslie-
HUsX 1o Haume# crpane. Hegts Tromenu, Bawmkupuu, Cpen-
Heit Bosru u Kacmmiicko#t musmenHoctu, baky u I'posHoro
HocTynaeT Ha HedrenmepepabarbiBaromye 3aBOIbI, K HpHYa-
JIaM pevHBIX ¥ MOPCKHMX MOPTOB, € €€ OXUAAIOT TaHKEPHI;
K HAlIUM [pY3bsIM B COLMAIMCTHYECKUX CTpaHaX HedTb Io-
cTymnaet no TpybonposoaaM. 1o myTH oT ckBaXUH HedTh He-
CKOJIbKO pa3 MOMajaeT B MOILHBIE HACOChl, KOTOPhIE MOJAED-
JKUBAIOT B TpyOomnpoBonax Heobxomumoe aasieHue. MHoraa
HedThL noporpeBaroT. Ilpu Takux omepauusix B HedTu oOpa-
3yeTcs IeHa, rasoBoil (a3oif B KOTOpPOW CiyXaT JeTyuue
¢pakuun caMoit HedTH M pacTBOpeHHble B Hed rasml. IleHa
3aHMMaeT 4acThb 00beMa, NMOBBINACT TPeHHE M TEM CaMbIM
HOHIKAET MPOIYCKHYIO CHOCOOHOCTh Tpybomposomos. CHu-
3UTh TMEHOOOpa3oBaHue B He(TU—3HAYUT IMOBBLICUTH «IIPO-
U3BOJHUTEILHOCTE» TpPYyOONPOBOIOB M CIKOHOMUTb MHOTHE
MIWUIHOHBI pyOJieil. D10 Oosyplias Hay4HO-TEXHUYECKas 3ana-
ua.

TAK 1
BYJET?

B oBouieBoueckux XO3SHCTBax /Ul YKpbIBaHUS TPYHTa 4a-
CTO NOJb3YIOTCS 4YepHOH IUIEHKON ¢ OTBepCcTHsIMU. B oTBep-
CTUSl CaXaroT paccajly, a COPHSKH, JIMIIEHHbIE CBETA, IOTH-
6atoT.
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IIpencraBuM cebe Tenepb pOBHOE BCIaxaHHOE IIOJiE, IO
KOTOPOMY IOBHXXETCS arperar-cestesib (Ha3BaHHE eMy elle He
npuayMaHo). PoBHOI, TOHKOI NOI0CO# 32 HUM TSHETCS CION
NeHBl, KOTOpas HEMEIUICHHO 3aTBepneBaeT. B oTeepcrus,
NpOKaJbIBaeMbIE B IIEHE MOCEBHBIM arperaToM, BKJIAAbIBAlOT-
Cs M 3aJeJIbIBAIOTCS HA HeoOXomuMyro IiyouHy 3epHa. [Ipu
OPOIIEHHHM 3aCeHHON IUIOLIany AOKICBAIbHBIMY annapara-
MH BOJa CKaThIBaeTCs TOJbKO B 3TH OTBepctus. IlosHo-
LUEHHBI POCT pacTeHU BO3MOXEH TOJIbKO B 3THX CIUIaHMPO-
BaHHBIX BbIEMKaX. A CEMEHa COPHSKOB OOpeyYeHb! Ha rubesb:
OHM JIMIIEHB] CBETa, Tela u Biaru. IIpu cbope ypoxas me-
Hy paspywaT, ¥ oHa OyHeT CIyXHTb ynoOpeHHEM jsi ypo-
xKas CJIeAYHOLIero roja.

IEHA 1 SKOHOMMUSA
SHEPI'MH

OnmuH U3 nyTeil SKOHOMHH SHEPTUM —I1OJIHOE CXKHIAHHE TOI-
JIiBA C MaKCHMAaJIbHBIM JCIOJIb30BAaHHUEM €ro TENIOTBOPHOI
cnocobHocTH. I"'opeHne NpoucxoauT Ha rpaHule pasjesa ya-
CTHLIAa TOIUIMBA —BO3/yX, a JJIf )KUAKOTO TOIUIMBA, HAlpUMep
Ma3yTa—Ha IpaHuue Kamisg—Bo3ayX. Yem Oounblile moBepx-
HOCTb pasjeijia, TeM I[OjiHee cropaeT TomwiuBo. I[losTomy
nepel COKUraHWEM OYEHb BXKHO €ro JUCIEPrupoBaTh. A eciu
TOPIOYYIO JKMIKOCTb NpeBpaTUTh B meHy? Torpa moBepx-
HOCTb CTQHET OrPOMHOH. B kauecTse >XMIKOCTH —Ma3yT MWIH
KEPOCHH, a B KayecTBe Ia3a—MeTaH, BO3JyX HJIH HUX CMeCh.
[MpyHIMIIANBLHO MOJIyYeHHe TIeHBI U3 KepOCHHa Wik OeH3HHa
He TIpPeACTaBJisgeT npobseMbl, Bedb OCH3MH—3TO CMeECh yrlile-
BOJOPOJOB C pa3lUWYHbIMH TeMIlepaTypamMu kumnenus. O cmo-
COOHOCTH TaKOHW CMECH BCIEHHBATHCS Mbl yKe TOBOPHIH.

O TOM, YTO CXHraHHE XMIKUX TOIUIMB B MEHHOM, SMYJIb-
CHOHHOM WM  a3pO30JIbHOM  COCTOSIHUM  3(Q(eKTHBHO
M JKOHOMHYECKHU LIeJIECOOOpa3HOo, HET HYX bl TOBOpUTh. Hul-
HE Ha BCEX KPYNHBIX TEIUIOBBIX YCTaHOBKaX OOBOIHEHHBIN
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MasyT (40-50%; BOIbI) CKHUraroT B BUJE 3MYJIbCUIl; IPH rope-
HUM TaKO# AMCHOEPCHM HE BUAHO IbiMa. OTCyTCTBHE ObIMa—
OPU3HAK MOJIHOTO CropaHus. TOIIMBHYIO 3MYJIbCHIO YK€ HC-
[IONIb3YIOT. Tenepb Nesio 3a TOIUIMBHOM NEHOM.

Jpyro#t nyTh OLyTUMOU 3KOHOMHH 3HEPIUH —3TO AONOJ-
HHUTEJIbHOE YTEIUICHHWE paHee NMOCTPOCHHBIX 3AaHUN C HEHNo-
craToyHoll Temwrousonsuued. bepemM Ha cebs cMesoCTb
yTBEpXaaTh, 4YTO pa3pabOTYMKH HOBBIX 3(QQEKTUBHBIX Te-
IUTOM3OJISILHOHHBIX MaTepUAJIOB JOJDKHBI B3ATh Ha «BOOPY-
XeHHe» Npexae Bcero neHy. MHade 3aTpaThl 3HEpruu Ha MI0-
MOJTHUTENIHOE YTEIUICHHE CYUICCTBYIOUIMX 3JaHUN MOTJIOTAT
BO3MOXHBIE BBITOIObl. B MHpOBOI NpakTUKE ykKe €CTb MpH-
Mepbl TAaKOTO pelIeHHs NpU CTPOUTEIbCTBE HOBBIX SKHIIBIX
U MPOMBILUICHHBIX 3JaHUM.

DKOHOMHKA CErOJHAUIHETO JHSA TpedyeT COKpalleHus
pacxofa MaTepUajioB Ha CTEHbI, @ 3HEPreTHKa HAaCTOSITEJBHO
PEKOMEHIyeT yXKe CeroJHsi MCKaTb NyTH COKpalIeHHS pacxo-
a ToIuluBa Ha oborpeB 3maHui. [IBa 3THX B3aUMOMCKIIIO-
YaOIIUX TPeGOBAaHMS MOXHO «IPUMHUPUTEY, UCHOJIb3YS
B CTEHOBBIX KOHCTPYKUMSIX 3JaHHH MaJOTeILIONPOBOAHYIO
neny. Tak, ¢upmoit «Imperial Chemical Industries» mosyue-
Ha TEHONOJIMYPeTaHOBasl TEIUIOM30JAUMS C (PEOHOBBIM Ha-
nojHuTeaeM, 1 M2 kotopo#t mpu ToyuHe 1,5 cM M Macce
0,5 KT 9SKBHBAJICHTEH MO TEIUION3OJIMPYIOLUM CBOMCTBaM
KHPIMYHOW CTeHe TOJIIMHOM 66 cM u Maccoit 1200 kr.

IIYBOKHME
N CBEPXTJIYBOKHWE CKBAXWVHbI

B mouckax HedTH, raza U APYrUX MOJIE3HBIX UCKOMAEMBIX Ye-
JIOBEK MPOHHUKAET BCe IJyOXe B 3eMHYIO0 TBEpIb. YCIELIHO
UayT paboThl [0 HPOXOAKe cBepxriryboxoil (mo 15 kM) cksa-
xuHbl Ha KoJbCKOM TOJNyOoCTpOBE; aHajloruyHas paboTa
ocymectnisiercss 1 B CIA. C noMombio TaAKMX CKBaXHH MBI
Jiydllle y3HaeM CTPOEHHME 3eMHOHl KODBHI.
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Ho Ha kaxnawle 100 M riybunbl TeMmmepaTypa 3eMHON
KODHI MOBBIILIaeTCS Ha 3 rpanyca u, cjleIoBaTeJIbHO, Ha TJIy-
6une 7 kM oHa coctaBuT yxe okoyio 200°C. O mpuMeHeHUH
BOJbI B Ka4eCTBE IPOMbBIBOYHON JXUIKOCTH, BHIHOCSIIEH pas-
OypeHHyIO0 MOpojy M OXJaxkparolleil OypoBOH HMHCTPYMEHT,
HE MOXeT ObITh U peud. OueHb BEJIMKO U THAPOCTATHYECKOE
[aBJIeHUe — aBjleHue CToJI0a HKMIKOCTH—B NPOOYpEeHHON
ckBaxkuHe. He oxaxercs jiM B 3TOM cilydae MNOAXOISLIMM
cpenctBoM nexa? Ho, KOHeYHO, MOJIyYeHHAas U3 HEBOIHBIX
pactBopoB. Jlerko nono6paTk pacTBoOp, NeHa U3 KOTOPOTO He
OyzneT 3akunaTh ¥ MHTEHCUBHO MCHApATHLCS NMPU TeMIlepaType
200°C. YTo e kacaeTcs I'UApPOCTATUYECKOT'O [aBJICHUS, TO
JUIst IeHb! OHO OyzaeT B 30-50 pa3 Hmxe, 4eM [uist cTosnba BO-
JHOW TPOMEBIBOYHOM JKUIKOCTH.

Bo3MOXHO, 31€Ch YMECTHO HAIOMHUTL 00 HM3BECTHOM Ia-
paloKce — OXJIXAeHUM Kunsinied Bofod. B Mmetamnypruum uc-
MOJBb3YIOT TaKOi METOJ OXJIaXIEHHs IUIaBWIbHBIX arpera-
ToB. OH OCHOBaH Ha TOM, YTO TEIUIOTa HCHAapeHHus [UIS BOJbI
B HECKOJIbKO COT pa3 Ooiblle, 4eM TeIUloTa HarpeBaHus. Ec-
JI JUIS HarpeBaHus | KT BOJbI Ha OJHMH I'pagyc HeEOOXOauMO
4,19 x/Ix TemwIOThl, TO Ha UCNAPEHHE TAKOTO XKe KOJINUeCTBa
BOJB! NpU TeMIepaType KuneHus—npumMepro 2682 x/Ix. Ec-
JIM TIPUMEHSATh B KayecTBe OXJIAKIAIOLIEH cpennl MeHy, TO 3a
cueT ee OOJBIION MOBEPXHOCTH OyHeT NMPOUCXOOUTH HUHTEH-
CHBHOE HCIIapeHHe XHUIKOCTH U3 Hee, U TeMIlepaTypa CTeHOK
arperatoB OymeT OBLICTPO MOHIKATHC.

IIOITIOJIAM
C ®AHTA3UEN

Ha crpaHunax nevyatu, B MHTEPBbIO M Npecc-KoH(epeHIUsIX
BCe yjaiue oOcyxaaroTcs riodanbHble (paHTaCTHYECKHe U IO0-
JlypeasbHble IPOEKThl: U3MEHUThL HampaBJieHHe TEIUILIX Teue-
Huit Tonsderpum u KypocuBo, mneperopomuts bepuHros
HpOJIMB, NOBEPHYThH Ha [OT pEKH, TEKyllle Ha CeBep,
H MHOTO€, MHOTO€ [Ipyroe. DTO, 10 MHEHHIO YYEHBIX, MO3BO-
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JIUT W3MEHUTHh KIUMAT 3eMJIH, PEUIMTh MHOTHE CEJIhbCKOXO-
3stiicTBeHHble MPOOJieMbl, 00ECIeYHTh YeJIOBEYeCTBO B JOCTa-
TOYHOM KOIUYECTBE IPECHOW BOAOM.

OOBekT Hamux aHTa3ui —NeHa, Aealolas CoJICHYIO BO-
Iy TIpecHOi; npobJieMa, perraeMasi ¢ HOMOUIbIO NEHBI-ONpec-
HUTeNs, robanbHa U B IEPCHEKTHBE COBEPIIEHHO peasbHO
BBLITNIOJIHAMA.

Yuratenb yXe 3HAET, YTO U3 YUCTOU BOJABI MOXHO MONY-
YUTh TOJILKO OYEHh HENOJITOBEYHbIE NEHB.. A BOT MeHBI M3
MOPCKO#1 BOABI XHUBYT AOJIbIE; B BOJE MOpEH U OKEaHOB
€CThb IOBEPXHOCTHO-aKTHBHBEIE BelleCTBa (HAIOMHHUM, YTO
OHH O00pa3yloTCs B pe3yjbTaTe >XU3HEIESITEIbHOCTH MHU-
KPOOPTraHu3MOB U BoJOpoOCieil, obutaromux B Boae). Mccre-
JIOBAaHUS MOPCKOH NEHbI [OKa3ajdH, YTO B XKHIKOCTHU IICHBI
KOHLEHTpaUUs CcoJjiell 3HA4YUTESbHO BbIIIE, YeM B MOPCKOM
BOZE. DTO OYEeHb BaXKHbIEe [UIS HAIMX PaCCyKJECHHH [aHHbIE,
U3 KOTOPBIX HEBOJILHO HampallMBaeTCs Cpa3y ABa BLIBOJA.

1. Henb3st I NOJNYYUTb TaKUM «BCIIEHUBaHHEM» YUCTYIO
Boay? OTBET ONHO3HAYHBIN: MOXHO IMOJIYYUTh IPECHYIO BO-
Iy U3 MOPCKOU NyTeM BCIEHHBaHWS, HO 3KOHOMHYECKH 3TO
noka HeBbIrogHo. KcraTu, mosBHICS yXe DS CHelMallbHBIX
nyOJuKanyui MO ONPECHEHHUIO MOPCKOH BOJBI BCIIEHUBAHHEM.
2710 ¥ He yauBuTenbHO. IloTpeOHOCTL B XOpolel npecHon
Bome Ha 3emile HenpepblBHO pacTteT. Cyns NmO TYMaHHBIM
dbopMyIUpOBKaM 3apyOeHbIX NATEHTOB, ONPECHEHHE BCIIe-
HUBaHMEM OCYyILECTBIsieTcs npu pobaBke mneHooOpasoBaTe-
sieit. I3BecTHO, YTO neHa Mo3BOJIseT U3BJiEYb M3 BOMBI IPaK-
THiecku Bce pacTBoperHble B Helt TIAB. Ha 3ToM ocHoBana
ounctka Bomgsl or ITAB. Ho mena Hag pactBopamH, B KO-
TOPBIX NPHCYTCTBYIOT OqHOBpeMeHHO ITAB M 31eXTposiuTHI,
COOEPXKHUT U TOBBIIIEHHOE KOJnyecTBO cosieit. Takum obpa-
30M, U3 MOPCKOH BOABI MOXHO OJHOBPEMEHHO YAAIATH
u ITAB, u comnu.

2. Couy, U3BJICYCHHBIE 13 MOPCKOIl BOABI, NPEACTABISAIOT
CaMOCTOSITEJILHYIO LeHHOCTh. Ho mojty4ath MX CJIMIIKOM JI0-
poro. HaiineT mpumeHeHHe U opraHuveckas 4acTb IEHBI U3
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MOpckoil Boapl. McciemoBaHus Hammx U 3apyOexXHBIX
YUYEHBIX [OKa3aJid, YTO B MOPCKOii MeHe COINEep)KaTcsi BECbMa
HHTEpPECHbIE OHOJIOrMYECKM aKTHBHBLIE BEILECTBA, OOJafaro-
[Me MHOTHMMH IIOJIE3HBIMU CBOMCTBAaMM, B TOM YHCJE W Jie-
yeOHBIMU. HO TJ1aBHBIM NIpU 3TOM OCTaeTcs IpecHas BoJa.

JlocTaTo4HO B3LJISSHYTh Ha KapTy MHpa, YTOObI YBUIETb
JKEJIThIe MATHA MYCTHIHb MOYTH PSAOM C MOPCKUM MOOEpekb-
eM. [IpencraBuMm cebe ycTpoiicTBa, B KOTOpBLIX Boda OyIer
BCIICHUBATHCS 3a cueT cuil npubos u npwinusos. Ilocne Bene-
HUBaHUs — IpecHasd Boja. OT Takoil BOAbI OXUBYT NYCTBIHH.

B CBOIO
TAPY

IToutu exeNHEBHO MBI COBEpIIAEM MOKYIKH, KOTOpHIE JIO-
Ge3Hblil MpoAaBen THIATEJILHO 3aBOPAavYMBaET B OyMakKHYIO
ynakoBky. TOproiist ¢ ee KyJibkaMmu, MakeTaMu, KOpoOkamMu —
3TO OYEHb eMKas o0JyiacTp notpedJsieHust Oymaru. s usro-
ToBJIeHMs Oymaru u xapToHa pyost sec. OTciona napagokxc:
«Ipy3bsi KHUTH—Bpard Jiecay.

Crenyanuctsl yTBEPXKAAIOT, YTO HAa KAXKABIM KWIOrpamMm
IPOAYKTOB B MNPOJOBOJILCTBEHHBIX MarashHax HeoOXOIMMO
mo 0,2 Kr yNakoBOYHBIX MAaTepHalIOB, U B MEPBYIO Ouepeib
Oymaru.

Ho ynakoBka MOXeT ObITh HE TOJILKO OyMaxkHOH. Bee ua-
11 UCTIONB3YIOT NMOJIUMEPHBIC IUICHKH, HallpUMep MOJIMITHIe-
HOBBIE WJIM KOMOMHMpOBaHHbIE, MHOTOCIOHHbIE. B aTOM Cry-
4yae yxe pacxoayercs HedTb, ClyXamas CbelpbeM UIs
MOJIyYeHHUs! MOYTH BCEX IMOJIUMEPOB.

Ho Benp MOXHO mpencraBuTh cebe M APYryro KapTHHY:
OTpE3aHHbl ¥ B3BELICHHBLIH KyCOK Msica WJIM Kojbackl Opo-
CaroT B HEOOJIBILIOM SILKK, B KOTOPOM OH MIHOBEHHO OOBO-
JIaKMBAETCS TBEPJEIOLLEH NEHOW U3 COBEpLIEHHO Oe30macHo-
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ro BeuiectBa. CToJNb Ke Oe30MacHON Kpackoil Ha MOKYMOKY
HAHOCHTCS yKa3aTtelslb Beca M CTOMMOCTH. JloMa MoKynartesto
JIOCTaTOYHO OJTHOTO OBIDKEHHS PYKH, YTOOBI CHATH YIaKOBKY.

OXOTHMKAM,
TEQJIOTAM, OJIEHEBOJIAM

VY>ke MHOTO JIET Ha CTPAaHULAX ra3eT BeOyT MOJIEMUKY O TOM,
KaKdM JOJDKHO OBITH BPEMEHHOE XXHIJIbE KOUYYIOIIEro OJIeHE-
BOJIa M MacTyXa Ha [JalbHUX OTTOHHBIX mactommax. JKuibe
Ha OIHY HOYb ObiBaeT HEOOXOOMMO OJMHOKOMY OXOTHHKY
WIHM TeOoJIOTy, OKa3zaBlIeMycsl B Taire.

TpanunuoHHbIE IOPTHI, YyMBbl, NAJATKH HYXHO BO3UTh
WIK HOCUTB C co0OH. XOTs 3TH BHIBI BPEMEHHOTO XWIbS
U UCIILITaHbl OKOJICHUSIMH, 3aMEHA OJICHbEH IHIKYpPBI, KOIIMBI
i Ope3eHTa Ha CHHTETHYECKHH TKaHbIA WIM HETKaHBId Ma-
Tepuas He O4eHb CYILIECTBEHHO M3MEHSET NMPHHIMIILI BO3BEIE-
HMS ¥ HCIOJIb30BaHHUS TaKOTO XXIIbSL.

Jletom 1980 roma mo TeNeBUOEHUIO IEMOHCTPUPOBAJICA
cnocob repMeTH3anMyu Ky30Ba aBTOMOOWIS C MOMOMIBIO ObIc-
TpPOTBEpIECIOLIell MeHbl U3 MOJIMypeTaHa. 3a HECKOJIbKO MHU-
HYT CTBIKHM, ILeJIM B CTEHKaX W OHHUIIE Ky30Ba OKa3bIBAIKCh
HNOKPLITEIMH CJI0EM TBepAO# meHbl. A nouemMy Obl HE HOCUTD
My TelIeCTBEHHUKY U reosiory ¢ co0oil KuwiorpaMMoBbli dura-
KOH, COJIeP)KAIlUi JKUAKOE BELECTBO /Ul CO3JaHUsl NMEHHOro
onesuia. Jler OXOTHUK Ha HaAyBHON MaTpal, HaXad KIanaH
Ha u1akoHe, M HaJ HUM BBIPOC XOJIM U3 HeHbl. Takoe NMEHHOE
KWIMILE YTPOM JIETKO YHHYTOXHTb...

MIEHBI,
KOTOPBIX EIIE HE 3HAJIA

Ceituac mpuoOpeTaloT Bce OONBIIYIO H3BECTHOCTb MaTe-
pHaibl, HasblBaeéMble CHUHTAKTHYECKUMH IEHAMH, KOTODBIE,
CTPOTO TOBOPS, HE COOTBETCTBYIOT KJIAaCCHYECKOMY OIIpejeie-
HHIO TIEHBI; OJHAKO MMEHHO MOJ TakUM Ha3BAHMEM OHH IIO-
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JIyYWIM PaclpoCTpaHEHUE B PA3IMYHBIX 00JIACTAX MPOMBIII-
JICHHOCTH BO BceM Mupe. CHHTAKTHYECKHE MeHbl (Hasbl-
BaeMble TaKKe CHHTAKTHUK-TIIEHBI) MpPEACTaBJIAOT cOOOH KOM-
MO3UUHMOHHBIE MaTepuaibl, COCTOSILNHE U3 MHKPOKAINCYJ
(MuKpOCdep) — HOJIBIX MaJleHbKHMX LIAPUKOB M3 CTeKJa, Kepa-
MHKH, NOJIMMEPOB, CBA3aHHBIX Pa3IMYHBIMH CHHTETHYECKHMHU
cMonami. CHHTaKTHK-TIEHBl OTJIHYAIOTCS BBICOKOW HpO-
YHOCTBIO, HeOOIBINOH OOBEMHOI Maccol, MpeKpacHBEIMH BO-
JOOTTAJIKUBAIOILINMH U TEIUIO3AIUTHEIMU CBOMCTBaMH. DTH
MaTepHasibl OCOOEHHO YCIEIIHO MCIOJIb3YIOT, B YaCTHOCTH,
B Snonuu u CHIA mns paspaborku ¥ co3gaHus TriIyOooko-
BOIHBIX CyJOB. BricokompouHasi CHHTaKTUuecKas IeHa, «pa-
OoTaromas» kKak IUJIaBy4Ydil MaTepual, MpeACTaBjseT coOOi
MUKPOCKOMMYECKUE TI0JIble CTEKJISIHHBIE IIAPHKH JHaMeTpOM
10-250 MKM € TOJILIMHOW CTEHOK 2-3 MKM H IUIOTHOCTBIO
0,25-0,35 r/cM3, cBa3aHHbIE MOKCUAHOM cMouoi. Takas mena
B TPHU-YETBHIPE pa3a Jerye BOJBL

B cuHTaKTHK-TIEHAaX OYEHb BAXKHO PAaBHOMEPHO pacrmpene-
JINTh MUKPOOAJJIOHBI B CMOJIe, KOO OT 3TOr0 3aBUCAT MHO-
rue CBOUCTBAa rOTOBOTO MaTepuaya. Kpome Toro, crpeMsrcs
MaKCUMAaJIbHO HAINOJIHUTh CBS3KY MOJIBIMU IIapUKaMH: YeM
OoJblle MUKPOOAJITIOHOB B CBSI3Ke, TEM Jierdye U OelleBe U3-
JieJIUg U3 CUHTaKTH4YeCKO! HeHbl. Pa3zpaboTaHbl crienuanbHble
CHOCOOB!I TOJIyYeHHUS! OOHOPOIHBIX CHHTAKTHYECKUX II€H—B
4aCTHOCTH, CIOCOOB! BAKYyMHOTO 3alOJIHEHUS ¥ BaKYYMHOTO
cMetieHus. [lis riyOOKOBOOHBIX CyJOB B KauecTBE CBSI3KH
ynoTpeOJISIOT NPEUMYILECTBEHHO 3MOKCUAHbBIC CMOJIBI, a JJIs
MeJIKOBOJHBIX —0oJiee mereBnle nouuadupHeie u dbeHosodop-
MaJibJEeTUAHbIE CMOJIBL

CHHTaKTHK-TICHB! HCIOJIL3YIOTCS TaKKe B KOHCTPYKIUAX
BEPTUKAJILHBIX TPYyOONpPOBONOB INpH JOOBIYe HEPTH C MOp-
CKOTO JTHa M B KOHCTPYKUMsX TIIyOokoBoaHbix OyeB. OHH Bce
IIMpe BHEAPSIOTCA B CAMOJICTOCTPOCHUH U B JJIEKTPOTEXHU-
4yecKol MpoMbinuieHHOCTH. Ceiflyac X Ha4YMHAIOT NMPUMEHSTH
Iaxe Uil IPOU3BOJCTBA MpPeIMETOB NOMalllHero obuxona:
MHKpOOAJIIOHaM{ HAMOJIHSIOT Pa3jIM4YHble BUIBI IUIaCTMace;
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B MPOU3BOACTBE JIETKUX CTPOHUTEJIbHBIX KOHCprKL[l/Ii:X nyCcro-
TEJIbIE CTEKJIAHHBIE IIAPUKH BBOOAT B K€paMHKy WIH B aJlro-
MHHHEBBIC CIUIABBI.

BMECTO
SAKIIOYEHUA

VueHblil, coobiatonmii 0 HOBBIX HCCIENOBAHUSX MBUIBHBIX
Hy3bIPbKOB, MOXET JIETKO OKa3aTbCs noOblvell ¢esbeToHH-
CTa, a KaHAMOAT HAyK, «POJUBIIMICA U3 TNEHBDY, WIH
«IEHHBIA JIOKTOP HAayk»—pa3Be He 3aMaH4YuBas TeMa [Uist
IoMopUcTHYeckoro paccka3a? IlpeHeOperas Takodt omac-
HOCTBIO, Cepbe3Hble KAHOUNAThl HayK, BeCbMa YBaxaeMble
IIOKTOpa M BCEMHPHO M3BECTHBblE aKaJeMHUKH Halleid CTpaHbl
U He MeHee aBTOPUTETHbIC YYEHble HA Pa3HBIX KOHTHHEHTAaX
MPOJOJDKAIOT U3y4aThb MBUIBHBIA Iy3bIpb.

B 1976 rony B MockBe coctosuicss VII MexmyHapoaHblii
KOHIPECC MO MOBEPXHOCTHO-aKTMBHBIM BellecTBaM. boiee
THICAYH YHYEHBIX M3 MHOTHX CTpaH OOCYXJalld HacCylUHble
mpobJieMbl TPOU3BOACTBA NMOBEPXHOCTHO-aKTHBHBIX BELIECTB,
pacCIIPEHHUsl ChIpbEBOM 0a3pl Il UX U3TOTOBJICHUS, MOJIyde-
HUS [IeH, TieHorameuus u pasioxenus ITAB u np.

UYepes 1pu roma, B 1979 romy, 6vuta npoBeneHa Bropas
BCeCOlO3Hasd KoHbepeHnus Ha TeMy «IleHbl, ux mosyueHue
U npuMeHeHHe». COTHH COBETCKMX CHEIMAIUCTOB, COOpaB-
1ecss BO Bcecoro3HOM HaydHO-HCCNIEAOBATENbCKOM U IIPO-
€KTHOM  HHCTHTYTE€  HOBEPXHOCTHO-aKTHBHBIX  BEIIECTB
B I. llleGexuno, penany BOMpOCHl TEOPUH NMEHOOOpa3oBaHUS,
co3/1aHus CTaOWIbHBIX IeH, OLEHUBAJIM HOBBIE CIIOCOOBI pas-
pYylUIEHHS TeH, OOMEHHMBAJIUCh OIBITOM HCIOJIb30BAHUS HEH
Ui pa3paboTKK pPa3HOOOPA3HBIX TPAOMLUUOHHBIX M HOBBIX
TEXHOJIOTHYECKHUX IPOLECCOB, HaMe4Yald NepCHeKTUBHBIE IMy-
TH NpHMEHEHMs MEHbl, NEHOMATEpHAJIOB M IEHHBIX MPOLEC-
coB. MccnenoBaHus MBUIBHOTO ITy3bIpbKa MPOMOJDKAIOTCH...
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Ecnu uyxTartesib 3aMHTEPECOBAJICS TEMOHM Hallledl KHWIH,
oOpaTuM ero BHHMaHHE Ha HEKOTOpHIE AOMYyILEHHS, MOJIO-
JKEHHBIE B OCHOBY OOBSCHEHMIA.

1. TlpennonaraeTcs, YTO OJHA U3 IJIABHBIX [IPUYMH HU3Me-
HEHUsI JUCIIEPCHOCTH NeH obyciosiieHa auddysuel Bo3ayxa
(rasa) u3 manoil sueiiku neHs! B OoJiee KPYIHyIO, YTO II€HA
COCTOUT ¥3 MHOTOTPaHHUKOB M yTO Haubosiee BEposTHas HX
¢dopMa —naTHyTrONBHBIE AoAekasaphl. [IpuHMMaroT Takke,
YTO TNATHYTOJbHBIE NOAEKadAphl 0OECHevYMBarOT MaKCUMallb-
HO IUIOTHYIO YNaKOBKY JIHMIIbL MpPU MNOJTHOM paBEHCTBE pa3Me-
pPOB BCEX JBEHAAUATH MNATHYFOJbLHUKOB KAXAOrO Ny3bIpbKa
U BCEX IMY3bIPLKOB Mexay coboil. Ho... U3BeCTHO, 4TO CTEHKH
MHOT'OT'PAaHHUKOB — IJIOCKKE, U nuddys3us 3a cueT pas3HULELI
JaBJeHU C IBYX CTOPOH IUIOCKO# IUIEHKHM MajloBEepOSITHA.
CrnenoBaTesbHO, YTOOBI OOBSCHUTL U3MEHEHHE NUCIEPCHOCTH
neHbl auddys3uelt Bo3ayxa, HYKHbl CEpbe3Hble MOATBEPXKJE-
HUAL

2. TIpUHSATO CUMTATh, YTO OOHA U3 IVIABHBIX MPHUYUH pa3s-
pYLIEHHs IEHbI—HCHapeHue XHAKOCTU u3 IwieHok. Ho ...,
paccMaTtpuBasi IpoOIeCC YMEHbIIEHUs TOJIUKHE! IUIEHOK (CTe-
HOK) TNEeHBbI, UCXOAST U3 MOJENIM, KOTOpas UCKIIIoYaeT Hajlu-
Ype XKUJIKOCTH Ha HApyXHBIX MOBEPXHOCTAX. A HcmapeHue?
Eme B mkone Mbl TBEPAO YCBOWIM, YTO «HCIAapEeHHUE—I3TO
MPOLECC MOBEPXHOCTHBIIN.

Mt1 He OyneM NMpooJDKaTh 3TOT MepeyeHb NPUHATBIX H0-
mymesuii. Kak BUAuMTE caMu, B OCHOBaX TEOPHH CTPOCHUS
U YCTOMYMBOCTH I€H MeCTa [UIsi COMHEHUH HE MEHbIUE, 4YeM
JUIS. KATETOPUYECKUX YTBEpXKICHUH. A 3Ha4UT, U mpodlieM
OCTaeTcsi JOCTaTOYHO.



BMECTO CITMCKA
JINTEPATYPbBI

ITo ycraHOBMBIIIGHCS TpaguLU¥ B KOHIE KHUTH U XypHallb-
HOH CcTaTbM IIOMEINAIOT CIHCOK JIUTEPaTypbl, B KOTOPOii
MOXXHO HaliTH NOMOJIHUTENIbHBIE CBEJCHUS MO TeM MJIH HHBIM
pasnenaM TeMbl. B 9TOM OTHOIIEHHH Hallla 3afaya peLaeTcs
OpeaesIbHO MPOCTO. MBI Ha30BeM €lle pa3 TOJBKO IBE, HO
OueHb O0OCTOSTEe/IbHbIE W CPaBHUTEIbHO HOBbIE KHHIH:
B. K. Tuxomupos. Ileubl. Teopus u npakTHKa X IOJIYy4CHUS
u paspywenus (M., Xumus, 1983). HeGonbiuas xaura conep-
KHUT HOBellIyio MHGOPMALHMIO 1O BCEM BONPOCAM, NEPEYUC-
JICHHBIM B Ha3BaHUM, OOIIMPHBIN CIOMCOK JIUTEpaTyphl, BKIIIO-
qaromuil 6onee 650 opurmHaibHBIX paboT, MoHOrpaduii,
NaTeHTOB. BTopasi «MmoJiogas» KHWUra, TOXKE yXKe YIOMUHAB-
masicsi, NPHHAMIEKUT Iepy [NOKTOPOB XHMHYECKMX Hayk
I1. M. KpyrnsixoBa u 0. I'. PoBura—-310 «®PU3NKOXUMHUS
YepHBIX YIJIEBONOPOAHBIX MIeHOK» (M., «Hayka», 1978).
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YBAXKAEMBIE YNTATEJIN

B 1984 roay BbliileT M3 Ne4aTH KHHra:

Kounapes B. H. JIio6o3naresmusivm 0 xumuu. Heopranu-
yeckas XuMmus.—2-¢ u30., mnepepab—M.: Xumus, 1984
(IV xB.).—10 1.-45 K.

B xHure B momysspHOW M 3aHHUMaTesbHOH ¢opme pac-
CKa3plBacTCs 00 HCTOPUM OTKPBITHS XHMHYECKUX 3aKOHOB
U Teopuil, 00 3BOJIOUUM TNIPEICTABJICHUN O HEOPTraHUYECKHX
BEILECTBAX, UX CTPOCHHMHM OT [PEBHUX BPEeMeH [0 HaluX
nHe#. Bo Bropom uzpanuu (l-e Bbmwio B 1979 r.) 3naum-
TeJIbHO TepepaboTaHbl [JIaBbl, Kacaromuecs Ouorpaduit
yYeHBIX U OTHAE/bHBIX 9TAloB HCTOPUU XMMHHU; pPaCUIMpeH
MaTepuall O MeTajUlax M HeMeTajulax; BBeleHa TIJaBa
0 KHUCIOTax.

Paccuntana Ha mMpokuil Kpyr uuTaTesed, 3HAKOMBIX
C HayajaMM XHUMUM, HHTEPECYIOIIMXCS J3TOH BaxHOH
00J1aCTbIO 3HAHHUI U JKeJAIOUMX NMO3HAKOMHTBCS C UCTOpHei
pa3BUTHUSl €CTECTBEHHBIX HaykK. KHHra mocrtpoeHa B COOTBET-
CTBUM C NPOTPaMMOM MO XMMMHU JUISl CpedHel UIKOJIBI U MO-
XeT NPEeACTaBJIsATh MHTEpeC Kak mocodue [UIsl yriryOJIeHHOTO
U3y4YeHUsT HEOPraHHYeCKOH XHMMUHU.

KHUry MOXHO 3aka3aTh IMpelIBaPUTEILHO B MECTHBIX
KHIDKHBIX MarasuHax, paclpOCTPaHSIOIMX Hay4YHO-TEXHHYE-
CKYIO JIUTepaTypy, Win Yepe3 oTAesnl «KHura—mnoutoi» cie-
JIVIOUIMX Mara3uHOB:

103031, r. Mocksa, yia. IlerpoBka, 15. Otnen «Kuura-—
mouroii» Marasuna Ne 8 «TexHuka»;

198147, r. Jlenunrpan, MockoBckuit npocil., 54, Marasus
Ne 21 «KHMIH IO XUMHUUIY.

WnnuBunyanbhele 3axa3uuku oQopMIISIOT 3aKkasbl Ha IO-
YTOBBIX OTKpBITKaX, MPEONpPHATHS U OpraHu3alM —TrapaH-
THHHBIMH ITHCbMaMHU.

PexoMennyeM cBOeBpeMeHHO OQOPMHUTHL 3aKas.

H3JATEJIBCTBO « XHMHA»



YBAJKAEMBIE UATATEJIN!

B 1984 rony BbIineT M3 me4YaTH KHHra:
Mynsnun I'.B. Dra yBiaekareabnas xmmus/ [lox pen.
M.T. T'onbadenbaa.—M.: Xumus, 1984 (IIxe.)-10 1.-30 k.

Ota xHura o6 opraHuueckoil xumuu. OpraHuyeckue Be-
1IeCTBa —3TO MPOJYKTHI MUTAHUS U TOIUIMBO, OJEXIa M Jie-
KapcTBa, KpacuTesiM U aabl. Paccka3biBaeTcst 0 TUmax opra-
HUYECKUX COeIUHEHUH, 00 HMX CTPOEHMH; MOKa3aHa B3aMMO-
CBS3b XUMUM ¢ Ouosioruell, MegunuHo#, puzukoi. YutaTtesn
MO3HAKOMUTCS C COBPEMEHHBIMH METOAMMU CHHTe3a U u3yye-
HUSl CTPYKTYPBI BELIECTB, C TeM, KaK pe3yJibTaThl UCCIe0Ba-
HUSl OTPaXaroTCs B Hay4yHoU myOnukanuu. KHura mnomoxet
NOJIy4HTh MpPeACTaBJIEHHE HE TOJNBKO 00 OCHOBax U HUCTOPHUHU
OPraHUYCKON XUMUH, HO U O CaMBIX MOCJEIHUX JOCTIKEHMSX
9TOH BaXHOH U HMHTEPECHOH HaYKH.

AnpecoBaHa 4YUTATENsIM, MHTEPECYIOLIMMCS XUMHeEH, H
B NEPBYIO Ouepelb LIKOJbHUKAM CTaplIMX KJIacCoB.

Kuury MOXHO 3akKa3aTb IpeOBapUTEIbHO B MECTHBIX
KHIDKHBIX MarasuHax, paclpOCTPaHSIOILUX Hay4YHO-TeXHHYE-
CKYIO JIUTepaTypy, ¥IH 4epe3 oTaesl «KHura-noutoi» cie-
IOYIOIIKAX MarasuHOB.

103031, r. Mocksa, yi. Ilerposka, 15. Otnmen «Kuura-—
moutoit» MarasuHa Ne 8 «Texuuka»;

198147, r. Jlenunrpan, MockoBckuit npoci., 54. Marasud
Ne 21 «KHUrH MO XUMHUM».

MHpouBuayanbHblEe 3aKa3yukd OGOPMIISIOT 3aKa3bl HA MO-
YTOBBIX OTKpPBITKAaX, NPENNpHATUS M OpraHu3aliy—rapaH-
TUHHBIMHM THCbMaMHU.

PexoMeHnyeM CBOeBpeMeHHO OGOpPMUTH 3aKas.

H3TATEJIBCTBO «XHMHA»






