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NMPEAUCJIOBHE

Cpenu HayuHbIX HIeH, OKa3aBIIUX OrPOMHOE
BJHsSIHHE HA Pa3BUTHE yesJOBeYecKoro obiecTna, Ha nporpecc
TEXHUKH, 3KOHOMHKH M KYJbTYpbl, Ha Becb OOJHK Halled
LHMBUJIM3AIHH, HEMAJOBaXX HOe MeCTO 3aHHMaeT Hjaest B3aHMO-
CBSAI3Y 3JIEKTPHUECKHX H XHMHYECKHX SIBJEHHH.

BoickazanHasi 230 Jset Hasapn renuanbHeim M. B. Jlomo-
HOCOBBIM, BOIUIOTHUBLIHCH B OTKphITHSIX ['anbBaHH U BoabTh,
OHa MNpHBeJa K CO3LAHHIO XUMHUECKOTO HCTOYHHKA TOKA —
BosibTOBa cTo/6a. Ho 3To 6huio TobKO Hauaso. Ilpexae
yeM MO-HACTOSIIEMY BOMJIOTHTb B XKH3Hb 3Ty HJEIO, YesaoBe-
4ecTBO MPOILLIO GOMbLIOH MyTb HayyHbIX HCKaHHH, Hakan-
JuBasi U OCMBIC/IMBAsi Maccy HOBBIX 3HaHHH B 06JacTtH ¢H-
3HKH H XHMHH.

[losiBieHHe MepBOrO XMMHUECKOr0 HCTOYHHKA TOKA CTHMY-
JIMPOBAJIO M3yUyeHHe MPUPOLLL /eKTpHYeCcTBa H ero AeHCTBHA
Ha pasjuuHble BellecTBa. [lonTopa Beka OTAe/SIOT HAC OT
toro aHs, xorga Papaneli okoHUaTeIbHO CGHOPMYJHPOBAJ
33aKOHBI 3JIEKTPOJIH3a, NMOC/e Yero yyeHble MHOTMX CTpaH, B
ToM udcae U Poccuu, HauaJH NoCJefOBaTe/]bHO NMPOHHKAThb
B CYLUIHOCTb TaKHX CJOXXHBIX SIBJ€HHH, KaKk CBSI3b 3JIEKTPH-
YyeCcKOro 3apsija ¢ 4yacTHIlaMH BelIecTBa, NMOHUMAaTh, KaKoBa
HCTHHHASl POJIb XHMHYECKHX IpoileccoB B 06pa3oBaHHUU ralb-
BaHUYECKOro TOKa, B KAKOM COCTOSIHHH HaXOJUTCSA B pacTBope
BELIECTBO H KaKue MpOsBJsET CBOHCTBA, KaK YCTPOEH 3TOT
VAUBHUTEJNbHBIH 3JIEKTPHUECKHH CJIOH, Jexallui Ha rpaHuie
TBEpAOro Teja C PacTBOPOM H BJIHSIIOLIHH HA XHUMHYECKHe
M (H3HYeCKHe OCOOEHHOCTH MOBEPXHOCTHHIX fABJeHHH. Tak
mar 3a LaroMm Je/o Lo K (POPMHPOBAHHUIO 3JEKTPOXHUMHH
cHayaJla Kak pasjesa XHMHH, a 3aT€M U KaK CAMOCTOSATEJNbHOMH
HayKH.

[IInpoko waraer XHMHS B MPOMBIIIJIEHHOE TPOU3BOACTBO,
9HepreTHKY, TPAHCMOPT, CBfA3b, KyJAbTYpy H OBbIT; ycKopsieTcst
npouecc BHeAPEHHS] B XKM3Hb HOBBIX HayuHbIX ujeil. Bkmang
HAaUIHX XHMHKOB B YCKOpDeHHe Hay4YHO-TeXHHYeCKOro nporpec-
ca HeoleHUM. Bce GoJiee HajeXKHbIMH, MPOUHBIMH, H3HOCO-
CTOMKHMMH, S5KOHOMHYHBIMH H 3CTETHUECKH MPHUBJIEKATENbHBIMU
CTAaHOBATCH H3JeJHSl NPOMBILIIEHHOCTH. Bee Gosee BecoMblil
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BKJIaJl B pa3sBUTHE HAapOJHOro X03aiCTBa BHOCAT 3JIEKTPO-
XUMHKH — Y4eHble U MNPOH3BOJCTBEHHHKH.

Tpyaamu MHOrHX yueHBIX, CPeAH KOTOPBIX GbIIH H MHPOBbLIE
BeJHUMHbI, YBEeHYaHHble BLICIIHMH NPEMHUSIMH, H JIIOAH MaJjo-
H3BeCTHble, HO TaJaHTAMBble H 6e33aBeTHO MNpeJaHHbE MOo-
MCKaM HMCTHHBI, COTHH H THICSIUH HHXKXEHEPOB, TEXHHKOB, pa-
6ounx, Gblia co3jaHa 3aTeM M OrpPOMHas 3JeKTPOXHMH-
yeckass MHLYCTPHS, MJIOJAMH KOTOPOH YesJOBEK MOJb3yeTrcs
eXxeuacHo, Jaxe He 3aJyMblBascb 06 HX MPOUCXOXKIEHHH.
STO U aKKyMYJSTOpPH B aBTOMOOHJISIX, H GaTapeHKH B TpaH-
3UcTOpax, H 6eccyeTHOe KOJNHYECTBO MeTasJIMUeCKHX MOKPbI-
THH Ha BellaX, K KOTOPbIM MBI [IpHKacaeMmcsi,— BCEro mepe-
YHC/IHTb HeBO3MOXHO! BceM 3THM u3peausiM u nopoxpato-
IIMM HX TEXHOJIOTMSIM NOCBSIILIEHA NOCJeHAS, BOCbMas rjaBa
KHHUTH, B KOTOPOH JaHa M HCTODHSl 3JIEKTPOXHMMHH KaK Mpo-
MBbIILJIEHHOCTH, M CETOAHSIUIHHA ee [eHb, M 3aBTpalIHHH.

Hcropusm BooGuie cBoiictBeH KHure . $1. BopoHkoBba,
B KOTOpOH NOBecTByeTcs, «KakK GblJIO JeJ0» OT LIYMEepoB J0
FanpBanu u or lanbBanu go Ppymxuna. HMHorpa pacckas
JIAKOHHYEH M CyXOBaT, MHOrJa, HaNnpoTUB, 3a6JeCTHT B HEM
JKHBas, sipKasl noJpo6GHOCTb, PUCYIOLLAs XapaKTep NepcoHaxa
WM TAyOMHHYIO cyTb npo6JaeMbl. Tak mepeia HaMH BCTalOT
Jajieko He GecriioTHble 06pa3bl Toro ke 'anbBaHu, JIoMoHO-
coBa, MIsBu, ®apanes, SIko6u, HepHcra. Tak Bjeuer K cebe
TaHHCTBEHHBIH NBOWHOM a/ieKTpUueckuii cnoil. Tak 6yauT Hale
Boo6paxeHHe cTapasi, HO BeYHO lOHas MeuTa 00 3JIeKTpo-
Mo6Husie H 00 3KOJOrH4eckH OJaronpusTHBIX Opoleccax H
yCTpOHCTBAX... XOUeTcst BepUTh, YTO, IO3HAKOMHBIIHUCH C MpH-
KJIOUeHHSIMH 3JIEKTPHUECTBA B MHpe XMMMH, 4MTaTesJb pas-
IeJUT Hall 3HTYy3Ha3M H YOeXJeHHOCTb B HempexoJslleM
3HauyeHHH TexX HJell, KOTOpble JIerJd B OCHOBAHHE 3JIEKTpO-
XHMHH, KaK JJIs1 €eCTeCTBO3HAHUA BOOOILE, TaK H /151 HHTEH-
CHBHOIO Mporpecca HaykH H TEXHHUKH, SIBJSAIOLIEroCcsi Cero-
IHS TJIaBHOH 3a60TOH MapTHM H Hapoja.

B. barpakos,
npocgheccop,
OOKTOp XUMUHECKUX HAYK



rnABa 1. PO)XI EHHE
UIEH

Haxoaku nox barpaaom

C HesanaMsITHbIX BpPeMeH UeJOBEK HauaJj ocC-
BaHBaTb XUMHUECKHe mpouecchl. UTo Takoe ay6/eHHe KOXH,
OKpacka TKaHell, roHUapHOe NPOU3BOACTBO, NOJy4eHHe MeTaJl-
JIOB H CILJIaBOB U3 PY/bl, KAK HE XUMHs1, OObIKHOBEHHAs IPaKTH-
yecKasi XMMHUSI, COBOKYITHOCTb TE€XHOJIOTHYECKHX MPHEMOB, OC-
HOBaHHBIX Ha NpeBpalleHUusIX BellecTB... [Ipyroe aeso, 4To oco-
3HaHUE 3aKOHOMEDHOCTeH 3THUX NpeBpallleHHH, IPOHHKHOBEHHE
B UX aTOMHO-MOJIEKY/ISIPHbIE MEXAaHH3MbI NPHLIIO MHOTO MO32Ke.

A snektpuuectBo? Haxonusnao M OHO NpHMEHEHHE B Te
JanekHe BpeMeHa? ITo Bonpoc nocaoxHee. KoHeuHo, yenosek
3HaJ 00 3JeKTPHUECKHX CKaTax M yrpsx, HabJaogan paspy-
HmiMTebHOE HefCTBHE MOJIHUM, BHJeJ, KaK HAaTepTHH SIHTapb
NPUTATUBAET JIOCKYTKH U Ja)e, BO3MOXKHO, JOraiabiBajcs O
pPOACTBE BCEX 3THX fBJeHHH. Ho 10 JiM neno manblie 3THX
Jorajgok?

B III Teic. 1o H. 3. B ropHbIX o6sactsix lllymepa (Ha Tep-
putopuu coBpemeHHoro Mpaka), no CBHAETEJNbCTBY apXeoJio-
rOB, y2Ke N0ObIBa/u Melnb, a okoa0 1500 r. no H. 3. B MaJjoit
Asun ¥ Ha IOxHom KaBKase yMesHd MJaBHUTb XKeJe30 C I10-
MOIUIBIO «XKapPKOro MJIaMeHH», 10Jy4aeMoro npy MNpoayBKe BO3-
Jlyxa yepe3 ropsiLIuil JpeBecHbIH yrosab. To Oblja 310Xa, KOT-
Jla uesoBeK YuuJcsl JOObIBATh METAJJbl U H3TOTOBJSTH U3 HUX
pasHoo6pasHble u3aeauss. Kpome Menu u xejesa, B ynorpeo-
JIEHHH OBbLIH CBHHeEL, OJIOBO, PTYTh, 30J0T0, cepebpo. [losBu-
JIUCh MepBble 3JeKTPOJIUTH — YKCYCHas H JUMOHHAsI KHCJIOTa,
coza, moraul, cyabdaTr MeH, pasJjiMuHble COJH, THAPOOKHCH
LIeJIOYHBIX MeTana0B. BrosiHe 10cTaTOYHO, YTOGH CydalHbIM
coyeTaHHeM [BYX pDa3HOPOJHBIX MeTaJ/JIOB, OMYLIEHHBIX B
pPacTBOp 3JIEKTPOJIHTA, MOJYUHTh XUMHUECKHH HCTOUHHK TOKA.

Jlet nATbAecAT Hasan noj barpamom apxeoJioru HalId
KepaMHUeCcKHH cOCy[ C OcTaTKaMH XeJje3a H mean. Uro 3To?
He ranbBanunyeckuii Jiu 3jeMedT? Beab ecid 3aJHTh 3TOT CO-
CyllL PacTBOPOM 3JIEKTPOJIHTa, OyAeT BblpabaTblBATbCS 3JEKT-
puueckuit Tok. Ho /151 uero nonano6uics mwymepam rajbBa-
HHYECKHH 3JIeMEeHT?



[Tpouwto ueTBepTh Beka, H loxKHee barjpana, Ha BbICOKOM
Gepery Turpa, apxeoJorn packomnaJH KOoHycooOpasHble Ke-
paMHuecKHe COCylbl, B KOTOPbIX OOHAPYXHJHCh pa3beJHHEH-
Hble MeJHble HHJIHHADPHL H XeJje3Hble 6pyckd. OnsATh rajibsa-
HUUYecku#l anemeHT? Henonaneky 6GbliH HalineHbl cepebpsiHbie
yKpalleHHs,, Ha KOTOPBIX XOpOILO COXpaHM/Jachb MO30J10Ta.
Tak BoT AJsa uero! B Halue Bpems LJsi HaHeCEHHS TOHKOro
€105 30J10Ta MOBepX cepeGpa NOJb3YIOTCH 3JEKTPOJH3OM —
apyroro cnocob6a Het. Ho Heyesu H miymepam Gblil H3BecTeH
371eKTposn3? A nouemy Gbl H HEeT: BeAb KAKHM-TO 06pa3oM UM
yAaBaJoCh HAHOCHTb 30JI0TO Ha cepe6po, H ecyH 3T0 Obl1 He
3JIEKTPOJIN3, TO uto xe? )Kanb TOJbBKO, UTO HH B ONHOM M3
IIyMEePCKHX TEKCTOB HET H HaMeKa Ha TO, UTO B Te BpeMeHa
yMeJIH 1oJ1y4aTh 3/1eKTPHUECKHH TOK U Mosb3oBaTthesl M. Tor-
Jla THIoTe3a, MyCTb JaKe H BecbMa NpaBronoobHas, Nnpes-
paTu/aach 6bl B J0Ka3aTeJbCTBO.

Kak 6b1 To HU Gbli10, HH B 310Xy [peBHeit I'peuun u dpes-
Hero Puma, HH B cpenHHe BeKa Mbl He HAaXOJHM HHKaKHX
CBHIeTEJNbCTB NPAaKTHUECKOrO HCIOAb30BaHHSA JIeKTPHUECTBa.
Ecan u 6bl1 H3BecTeH llymMepaM raJbBaHHUeCKHH 3J1eMEHT,
TO ero ceKper Noru6 BMecTe C HX LapcTBOM. Mexay TeM XH-
MHS, TAe M JOJXKHO ObIO HauaTbCsl NPHMEHEHHE 3JIeKTDH-
yecTBa, Ha Mecre He crosJja. B nouckax crmoco6a moayyeHus
30/10Ta U cepe6pa H3 HeGJAropoAHbIX MeETaJJIOB aJXHMHKH
nepenpo6oBasd BCce BHAbI BO3JEHCTBHS OJHHX BelleCcTB Ha
Jpyrie U OTKpbLIM HeMmaJso noJge3Horo. Ho no anekrtposnnsa
OHH He JOAYMaJIHCh, HHaue MOIJIH Obl OJNyYaThb 30J10TO, OCAXK-
Jlasl ero Ha 3JIeKTpoJe.

B 1660 r. marae6yprckuit 6ypromuctp Orto ¢oH 'epuke
(1602—1686), uyesoBeK MNBLITIHBOrO yMa H IPHPOXKAEHHBIH
n3obperartesb, BCIOMHHB O CBOHCTBAX SHTaps, PEILUJ CO3AaTh
3JIeKTpHUecKyl0 MaluHy. OH OTJHJ U3 Ccepbl Liap H yKpenua
ero Ha ocd. Bpaulass map u npuxuMas K HeMy JIaJlOHH, MOX-
HO GbIJIO NOJIyyaTh 3JeKTpHuecTBO. M3 mapa cblnajuch HCKPHI.

Ho 310 6pl1a urpyiuka, He Gosee. Korna xe B 1745 r. no-
SIBUJICA NepBbI KOHAeHcaTop — JefileHcKass 6aHka, O mep-
CIIeKTHBaX NPaKTHYECKOr0 HCMOJb30BaHUsSI 3JeKTpHuecTBa
3aroBOpHJIH Bcepbe3. XOTs, MO NpaBjie roBops, NepPCNeKTHBH
9TH 6blJY ellle OYeHb U OYeHb TyMaHHbIMH. JlefiieHckan 6aHka
BOllJIa B MOAY. B apucrokpaTtHueckux cajoHax, B KabHHeTax
yueHbIX, Jaxe B TeaTpax — BCIOAY INPOBOAHJIHCH ONBLITH C
JeHIeHCKOH O6aHKOH, H3 KOTOPOH BBICKAKHBAaJH HCKpbi. B oc-
HOBHOM 3TO OBIIH (PH3HOJOTHUECKHE OMbITHI: JE€MOHCTPHPO-
BaJIOCh JeHCTBHE 3J€KTPUUYECKOro TOKA Ha YeJOBeKa H Ha JKH-
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BOTHBIX. DJIEKTPHUECTBOM IMBITAJHCh JIEUHTh, FOBOPHJH, UTO
OHO XOpOLIO MOMOraer OT TrOJIOBHOH GOJIH, OT HEeBpaJILHH.

Mex 1y TeM 3JIeKTPHUeCTBOM HauyMHaJja MOCTENEeHHO HHTe+
pecoBarbcst xuMusi. OIHHM H3 MEepPBHIX CpPelH XHMHKOB, KTO
NpPOSIBHJ K HEMY HHTepec, OblI, MOXKaJyH, TOT, KTO H MOJIOXKHJ
HayaJo XMMHH KaK Hayke, a HMeHHO 3HaMeHHTH PoGept
Boinb (1627—1691). Boiinb BBes1 B XHMHIO 3KCIIEpUMEHTAJb-
Hble MeTOAbl H [OHSITHE XHMHYECKOro 3JeMeHTa, COo31all
HHIMKATOPHI JJIS1 ONpefeNeHHs] KHCJIOTEl U LIeJOYH B PacTBo-
pax, cienaj HeMaJo OPYrHX BaXXHbIX OTKphITHH. H3syuan
OH H 3JIEKTPH3alHIO TeJl, NoJoNry HabJgaioaast 3a HCKpaMi, Ko-
TOpble NPOCKAKHBAIOT MEXAY HTOJIKOH H HAaTEPThIM LIEPCTHIO
aurapeM. OH nucaJj, YTO OHH HANOMHHAIOT €My MaJeHbKHe
mosiHvd. Ho Tak W He mpupymal, yto pesnatb ¢ HUMH. Cem-
HaJLaTOMy BeKY He CYXXIEHO OblJI0 NPOHHKHYTb B TaHHBI
3J1eKTpPHYeCTBa HJIH XOTS Gbl HauaTb NpHOOpeTaTh BJAACTb HaJ,
HHM. Bce 3710 mocTanoch BoceMHanaToMy BeKy, Korja 6Jjaro-
naps TpynaM AnryaHna JlaByasbe (1743—1794) u ero xoJiier
B JPYrHX CTpaHax Gbljla MOJABEPrHyTa HOBBIM CEPbE3HBIM Ipe-
o6pa3oBaHUAIM XUMHuYecKas Hayka, a benmxamMun @paHKIHH
(1706—1790) noTpsic Becb MHD CBOMMH ONBITaMH C aTMOC-
(epHBIM 3/1EKTPHUECTBOM.

HoBwiii IMpomerteii.
3ambicabl JlomoHocoBa

«...B ®unapnennduu rocnogus PpaHKIHH CTOJD
Jasneko oTBaxkuics,— nucajiu «CaHkr-IlerepGyprckue Beno-
MOCTH»,— 4TO BO3XKesaJ H3 arMocdepbl BHITATHBATH TOT
CTpPallHbI#i OrOHb, KOTOPLIH YACTO Liesble 3eMJH MOryGJsier».
ITOT HeyTOMHMBIH MOJNHTHK, TaJaHTJIUBBIH QHIJIOMAT, 3HEp-
THYHBbI GOpel, 32 He3aBHCHMOCTb [MOCBSITHJ HayKe BCEro
cemb JieT. Ho ckosbko oH ycnes cpenatb 3a 3T roabt! OH
YBJIEKCS ONBITAMH C 3/71€KTPHYECTBOM B COPOK JIET H BCKOPE XKe
npogesan OJecTALIHHA 35KCMEPHMEHT, MPONYCTHB Ha 3eMJII0
paspsig MOJIHHH MO BJIaXXHOH BepeBKe OT BO3AYLIHOTO 3Mesl.
OTUM OH MPOJAEMOHCTPHPOBAJ 3JIEKTPHUYECKYIO MPHUPOLY MOJI-
HHH. PpaHK/IHHY Mbl 0653aHbl MOHATHAMH GaTaped, KOHIEH-
caTtopa, NPOBOAHHKA, 3apsaa, pa3psifia, OH BBEJ HX B HayKy.
OH cuHTas;, YTO 3JEKTPHYECTBO COCTOMT H3 MeJbyaMlLIHX
4acTHll, KOTOPble CMOCOOHBI NMPOHHKATh BHYTPb METAJJIOB C
TaKOMH Ke JIErKoCTbIO, C KaKOH ra3 pacnpocTpaHsieTcs B aTMO-
cepe. B 1750 r. on uzo6pesn rpomoorson. CiaBa o HeM pac-
npocTpaHuiach no Bcemy Mupy. «OH OTHSJI MOJIHHIO ¥ 6GOros
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M BJ1acTb y THPAHOB» — BLICEUEHO Ha ero naMsTHUKe. JIyyiie
snuTadUy 5TOMY YeJOBEKY — repoio M YUeHOMY — He NpPHAY-
Maeulb.

Onbitel @pankinna owenomuian Mup. Mmnepatpuua Eau-
3aBeTa noxeJsana, 4yTobbl poCCHHCKHe akaJeMHKH JIoMOHOCOB
H PuxmaH, To)e 3KCIepPHMEHTHPOBABIIME C aTMOC(HEpPHbIM
3JIEKTPHYECTBOM, IMOKasaJH eH U ee MNPUOJHKEHHbIM, Kak
yJaBJHBaeTcsl Tpo3oBas 3Heprus. Jlerom 1753 r., Korga Hap
[TlerepGyprom co6upanacb rposa, B MOKOSX HMIEPATpPHUILbI
cobpasiock u3bpaHHoe obuiectBo. [1pu cBepKaHHH MOJIHHU 3a
OKHOM H3 CTEKJ/ISIHHOTO 1llapa C TPeCKOM BbICKAKHBaJIH HCKPHL.
EnnsaBery mae cierka ynapuio TOKOM. PUXMaH YCIOKOHI
€e, pacckas3aB, KaK OJMH YueHbIl Ha3JeKTPU30BaJ CBOIO
JlaMy cepAaua M, KOrja OHa ero moilesoBaja, OILYTHJ Ha
ry6ax CHJbHBIH 3JEKTPHYECKHH pa3psif, MocJje yera B Hayke
BO3HHKJIO HOBOE€ NMOHSITHE «3JIeKTPHUeCKHH nouenyii». Ee Be-
JIN4eCTBO 6J1aroCKJOHHO BHHMaJja LIYTKe, H HHKTO He MoJ03-
peBaJl, YTO 3KCIIEPUMEHTATOp BCKOpE MajeT XXKEePTBOH HOBOMH,
HeoOy3aHHOH elle CHJIBL.

Eue B 1745 r. I'eopr-Busnbreaom Puxman (1711—1753)
clenaJ CBOe MepBoe KPynHoe H3o6peTeHHe — CO34aJl «3JeKT-
pHUecKHH yKasaresab». [Ipubop cocTOsa M3 NOCTaBJEHHOH
BEPTHKaJIbHO MeTaJlJIM4eCKOH JIMHEHKH, CBOOOJHO BHCslLel
BJOJIb Hee JIbHAHOH HUTH W QyroBOH UIKaJbl, pa3jeneHHOH
Ha rpanychl. BenuunHa 3apsina uaMepsiiacb yrjloM OTKJIOHe-
HHs1 HUTH. PHXMaH XoTes M3MepHTb 3THM NPHOOPOM 3J1eKTpH-
YecKylo CHJy MoJHHH. Bmecre ¢ JIOMOHOCOBBIM OHHM CKOH-
CTPYHPOBAJIH «TPOMOBYIO MalIMHY» — 3JIEKTPOCKOII, YJaBJH-
BalOUIUH 3JeKTpHUeCKHH 3apsii U3 aTMocdephl.

Onbitel Puxmana 1 JlomoHocoBa B 06J1acTH aTMOC(epHOoro
3JIEKTPHUECTBA NpHBJEKaaH Bceobluee BHUMaHue. CoobleHHs
0 HUX peryJasipHo neuartanucb B «C.-Ilerep6yprckux Beno-
MocTsX». B Hauase ceHTsi6ps1 1753 r. Ha my6JMYHOM COOpaHHH
Akanemuu Hayk JoJKeH GBI COCTOSITbCH OT4YeT 00 3THX
hccjenoBaHusiX. BpemeHH ocTaBasochb MaJjo, W yueHble He
NponycKaJH HH OXHOH rpo3bl. 6 aBrycra OHM NMPHUCTYNHJIH K
onbiTaM B gome Puxmana na yruy Bosbworo mpocnekra u
5-#1 quHuH BacuapeBckoro ocrposa.

Tyun yxe kaybuauch Haj HeBo#i, 3 mpoBoja nocoina-
JIUCb TepBble HCKpbl. )KeHa H 10ub no3BajH JIoMOHOCOBa
o6enatb. OH OblJ rOJIOJEH M pelIdscs HeHanoaro yUtu. Pux-
MaH ocTaJicl OOUH. BApyr H3 Kese3HOro npyra, BhIXOASALLEr0
H3 «TPOMOBOH MaLUHHBI», OTAEJNUJCS CHHEBATbld KJay6 OrHa.
HecublHO nmponJiblB N0 BO34yXY, OH KOCHYJcs j6a Puxmana,
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U ToT MoJjua ynaja. Ha ero 6y 3ameyatsuioch KpacHO-
BHIIIHEBOE MATHO. 3aTeM IOCJeN0BaJ MYyLIeYHbIH packaT rpo-
Ma, Bce JeliieHckie 6aHKH pasJieTesiich BApebe3ru, NpUCyT-
CTBYIOIIUHA NPU 3TOM XYHOXKHHK, He YyCIeB, KOHeYHO, HHUero
3apUCOBATh, ObLT OTOPOILIEH K TOPOrY, OeX/1a Ha HeM ropeJa.

Hemuoro mospHee mosiBuniach pa6ora JlomMoHOCOBa, IO-
cBsilleHHasi mamaTH Puxmana, B KOTOpoH o6pasoBaHue
aTMoc(epHOro 3JeKTpHyecTBa OObSACHAIOCH TPEHHEM, BO3HH-
KaloUIUM TMpH IBHXKEHHUH NMOTOKOB BO3JAyXa.

Muxaua BacuabeBuu JIomoHocoB (1711—1765), roproctb
pyccko#l Hayku, uHTeAdekTyanabHblfi THTaH XVIII croserus,
6bl1 BblAAIOLIMACA (PU3UK, XUMHK, Fe0JIOr, MHHepaJor, KpH-
crajiiorpad, HCTOPHK, 103T, sI3bIKOBE, 3THOTpad, XyA0XKHHK,
dunocod. OcHoBaTesib MOCKOBCKOIO yHHBEpPCHTETa, OH CaM,
no ciaoBam IlymkuHa, GblJ «II€pBbIM HALIUM YHHBEPCHTETOM>.
DTOT KpYHHBIH, paHO pacrno/HeBIIHH, HO GLICTPBHIA H OueHb
3[0pOBBHIH 4esoBeK 06sajnaj CHJIbHbIM XapaKTepoM, HPaBOM
No6GpbIM, BecesbiM, HO KpyThiM. Pa6oTaJs OH HEBepOSITHO MHO-
ro; NIpUMepoB TakOH TBOpPUECKOH aKTUBHOCTH, KakK y Hero, B
MHPOBOH HayKe HaHJeTCsi HEMHOTrO.

B apxuteKktype ecTb MOHsITHE «napsiias Toukas. KosoHHbI
[TapdpeHoHa mnocTpoeHbl cjerka HakJOHHO, TaK UTO HX OCH
CXOASITCS HaJ XpaMOM B OJHOH TOukKe. DTOT MaruuyecKHi#
LHeHTp ¥ Has3blBalOT napsiwell Touko#. [TyocKocTH MUISICTPOB
creH Tpouue-CeprueBoil jaBpel B 3aropcke TOXKe CXOASITCSA
B 3TOH HeOGeCHOH TOUKe. DTO JesaeT COOpYyKeHHe YCTOHYUBBIM,
BEJIHUECTBEHHBIM, YCTPEMJIEHHBIM BBbBICh. ¥ Ka’XKI0OTr0 BEJHKOIO
MacTepa M YUeHOro eCTb CBOSI He6ecHasl napsiiiasi TOYKa.
Y JlomoHOCOBa TaKoH TOUKOH 6bIO €IHHCTBO SIBJEHHH NPHPOADL

[ Hero Obljla O4YEBHIHOH CBSI3b MEXKAY TEIJOBbIMH,
3/1€KTPHUECKMMH, XHMHYECKHMH H CBETOBBIMH SIBJEHHUSIMH.
Bce oHH CBOZMJMCH, 10 €r0 MHEHHIO, K pasJjHuHbIM dopmam
IBHXKEHHUS] YyacTHL, BellecTBa U 3dHupa, K MHKPOMEXaHHKE,
B ero nnaHax WHMpPOKO 3aAyMaHHbIX 3KCIIEPUMEHTOB MBI
yraablBaeM CTpeMJ/ieHHe HaHTH HOBble BHJABI CBSI3H MEXIY
pas/IMYHBIMH SIBJIEHHSIMH, KOTOpbIE B €r0 BPEMS U €ellle MHOTHe
rofbl CIycTsl OObsICHAJIIH NMPUCYTCTBHEM <«TOHKHX MaTepHiH»,
«(JIoHa0B» U TaK fgajee. YMep OH paHo, 55 JieT, H He BCeM
€ro mjaHaM CyXKJAeHO Obl10 ocyulecTBUTbcAA. Ho W 0 MHOrux
TPYAax ero yeJjoBeYeCTBO y3HaJO He CKOpO.

B nenb ero cmeptu daBoput Exarepunnt 11 rpag I'puropuit
OpJioB oneuaTas KaGHHET MOKOHHOIO H yepe3 HeCKOJIbKO AHeH
3abpaJ Becb ero apxuB Bo ABopel. [lpouuio Bpemsi, MHOrHE
6ymaru HMcues/Hd, HO HayuyHble 3allUCH, He MpPeNCTaBJsIBILIHE

9



HHTepeca AJs1 1BOpa, coxpaHuiuch. B 1934 r. coseTckuit
XUMHK H HcTOpHK DBopuc Hukonaesnu Menwytkun (1874—
1938) ony6.auxoBaa ux. OxasaJjock, uTo JIOMOHOCOB mpHLIENn
K TBepIOMY yOEeXeHHIO O B3aHMOCBSI3H XMMHUECKHUX H 3JIEKT-
pHuecKdX siBJeHHH. 5 ampenst 1756 r. oH HauyaJ paGoTy Moa
HasBaHHeM «TeopHs 3JIeKTpHUECTBA, U3JIOXKEHHAsA MaTeMaTH-
yeckd M. JlomoHocoBbIM». Cpenu 3amuced, OTHOCSUIHXCA K
5TOH paboTe, Mbl HaxOAHM I[OHCTHHe IPOpPOYECKHe CJOBa:
«Tak Kak BHyTpeHHee CTPOeHHe TeJ BbiBeAblBAaeT IJ1aBHbIM
o6pa3zoM XHMHs, TO 06e3 Hee TpPYyAeH, Ja)e HEBO3MOXeH
JOCTYI K UX IJTyOHHaM M TeM CaMbIM K PacKpbITHIO HCTHHHOH
MPUYHHBI 3JeKTpHYecTBa». JIOMOHOCOB MOCTaBHJ nepes coboH
3ajauyy BBISICHUTb, KaK CTPOEHHe pasjIHYHBIX BeleCTB H HX
XMMHYeCKHe CBOHCTBAa OTPaxaloTCs Ha HX 3JIEKTPHUYECKHX
cBoiicTBax. B uepHoBOM Habpocke nporpaMMbl (PH3HKO-XHMH-
YeCKHX OIbITOB MPeLyCMaTpHBaJMCh TaKXKe H3MEepeHHsl «BO3-
JeHCTBHS 3JIEKTPUUECKOH CHJBI» HA PacTBOPHI.

[ToucTHHe 3TO reHUaJIbHbIA 3aMbices, FeHHaJbHafd HIes.
Benb B TO BpeMs MaJjlo KTO U3 y4eHBIX OblJl TaK TBEPAO YBEPEH
B CYUIECTBOBAHHH OGILHOCTH H B3aHMOCBSI3H fIBJIEHHH MPHPO-
Jibl. BOJIBIIMHCTBO OTKpbIBaeMbIX fiIBJ€HHH paccMaTpHBAaJIOCh
Kaxjaoe camo no ce6e. OTTOro-To pasBHTHE JIOMOHOCOBCKOH
H/IeH 1LJIO He MPSMBIM H DOBHBIM NyTeM. YkKe B CAMOM Hauaje
3TOil MJlee MPUIULIOCH CAeNaTh KPIOK B HECKOJbKO JET, B Teye-
HHE KOTOpBIX AeJIaJUCh OMBITHL MO JEHCTBHIO 3JIEKTPHUYECKHX
HCcKp Ha BewlecTBo. Ho KpIOK 3TOT Obl1 HEOOXOAMM: HYXKHO
ObLIO OKOHYaTeNbHO YyO6eAuThbCsl B CYLIECTBOBAHHH CBS3H
MeXAY 3JeKTPUUECKUMH H XHMHUECKHMH SIBJICHHSIMH.

B Tom camom 1756 r., korna JIOMOHOCOB BbICKa3aJs MbICIb
O B3aHMOCBSI3H 3/EKTPHYECKHX H XHMHYECKHX sIBJIEHHH,
nBajuaTunsTuaeTHuil sopa KaseHaui B cBoelt jabopaTOpHH
06/1yMbIBaJ ONBITHI MO AEACTBHIO 3/J1eKTPHYECKHX HCKD Ha XH-
MHYECKHE BeulecTBa, ABafuatutpexyerduii Jxosed [lpucrin
FOTOBHJICA K OMBbITaM C 3JIEKTPHUECKOH MallMHOH, AeBATHAN-
unatujeTHudl [anbBaHH caylias JIeKUHH 10 aHaTOMHH B Bo-
JIOHCKOM YHHBEpCHTETe, a 3HameHUTOMY AJseccanapo Boabre
GblJIO0 BCEro OAMHHAALATD JIET: OH YYHJCSH B IUKOJIE H TOJBKO
HauMHaJ MHTepecoBaTbcs (H3HKOH.

A3soTHasi KHCJAOTA... H3 HCKPpbI

B 1791 r. npousouwtu Tpu COOBLITHSA, HMEIOLIHE
OTHOILIEHHe K HalueMy mnoBecTBoBaHHIO: Jlynmxu [anbBaHu
ony6JIHKOBaJl CBOH 3HAMEHHTBIH TPAKTAT O «XKHBOTHOM 3JIEKT-
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pHuecTBe», B CeMbe JIOH- mexmpad
AOHCKOro KysHeua poaut- — — ;L__—
ca Maiikn Papagesi H, Ha-
KOHel, pe3KO0 H3MeHHJach
>KU3Hb GHPMHHIE€MCKOro na-
cropa Mxoseda Ilpuctan.
B Teuenue Tpex mHe# bBup-
MHMHI'E€M HaxXoJHJCs B pyKax
NMOrpoOMIIHKOB,  TpecJ/eno-
BaBIIHX BCeX, KTO MOJ03-
peBajcsi B pecny6JiMKaH- eLkoi

CKHX B3rJiilax H MOl OTMe- Kot o
uyaTbh rofOBLIMHY B3aTHA Ba-

crunud. Beuepom 14 wionis CxeMa onnita [1pHCTaH ANS1 NOAYyYeHHSA
nadopatopusi TIpueTiin Obl-  azorwoit kucaotsi

Jla 1npeBpaileHa B TIpyay

00JIOMKOB, PYKOIHCH H KHHUTH cox:KeHbl. IIpuctiu ¢ cembeit
yAaJoCb CMAaCTHCb, OH MOKHHYJ POJHHY H MNOCJeJHHE oAbl
NpoXKH1 B AMepHKe.

Jxo3ed IMpuctau (1733—1804) oTkpbl1 KHcCJA0pOA, NO-
JY4YHJ OKHCb H 3aKHCb a30Ta, XJOPHCTHIH BOLOPOA, aMMHaK,
cepHHCTHIH ra3. EMy e NpHHaNJNEXHT U YECTb OTKPBITHA
torocuHTe3a. Mayuast TOJIbKO UTO OTKPBITBIH yr/eKHC/IbIHA ras,
ITpucTtan pacTBOpHA €ro B Boje H TaKUM 0Gpa3oM BlepBble B
MHpe NPHIOTOBHJ Fra3MPOBAHHYIO BOAY, 3@ UTO H OB YJIOCTOEH
menaau. CoroBasi BOAA CTaJja NepBbIM TOBAPHBIM MPOAYKTOM
XMMHH Trasos.

Ewme B MosonocTH OoH HanucajJ KHUrYy «McTopus aJjieKTpu-
uyecTBa». OH rOBOpHJ, UTO HCCJENOBATENb NOJXKEH [AaBaTh
cBOGOJLY BOOGPa’KEHHIO H CTPEMHTLCS K COUETAHHIO HAJNEKUX
ujael (Mblcab, u3obauualomas GOJNbLUIOTO YYEHOro: Kak H3-
BECTHO, TO e roBopu/aH JlomoHocoB u Jlansnac). Caenys
3TOMY NpaBHJY, OH NepPBbIH HCIOJb30BaJ JEKTPHUECKHH TOK
B xuMHH. OTAeNHB B 3anasiHHON cBepxy TpPyGKe HeGoJbliioe
KOJIH4eCTBO BO3AyXa Haj BOJOH, OH NPOMYCTHJ yepe3 3a3op
MeXAY NPOBOJOKAaMH, BIAasHHBIMH B TPYOKY, 3JIeKTPHUECKHE
Hckphl. Yepes HekoTopoe Bpemsi 06beM BO3AyXa yMeHbIilujl-
ca. Ilpuctau ycranoBuJ, yTo Boja craja KHCJIOH: B TpyGke
o6pasoBaJsiacb a3oTHas KHCJOTA.

[Tosaxee, mosb3ysicb GoJsiee MOLLHOH 3JIEKTPHUECKOH Ma-
wHuHoH, IlpHcTaM pasnoxua aMMHaK Ha BOAOPOJL H as3oT.

Pasmbimsias Hag 6yaywium Hayku B 3TH nHH, [lpuctau na-
nucan PpaHKIHHY THCbMO — CMeCh ONTHMHCTHUECKHX NPOpo-
4ecTB M MPAayHOBATOH MH3aHTponHH. «DbBwicTpml mporpecc,
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JIOCTHTHYTBIH B Hacrosiulee BpeMsi NMOJJIMHHOH HayKOH,— IH-
caJl OH,— BbI3blBaeT y MeHsl COXKaJIeHHe, YTO 51 POJUJICS CJIMLLI-
KOM paHo. TpyaHo BoO6pa3uThb, HACKONbKO BO3BLICHTCS yepes
TBICSIUM JIeT BJacTb uejqoBeKka Han npuponoit. CesbCcKoe XO-
35IHCTBO MOXKET CTaTh MeHee TPYLOeMKHM H YIBOMUTb CBOIO
NPOAYKLHMIO; BCce 6OJIE3HH YAACTCS HaAE€XKHO NpPeJOTBPATHUTb
WJIH JIeYUTb, He HCKJIIouasi caMy CTapocTb, M Halla >XHU3Hb
OyneT mpoiJsieHa B YJAOBOJBCTBHUSIX 3a NpeleJbl JOMOTOMHBIX
Mepok. O, ecsin 66l H HayKa MOpaJld MOrJa JOCTHUb TaKOro Xe
yJyulieHHs1, YTOOb! JIIOAHM NepecTalJd OblTb BOJTKAMH MO OTHO-
LIeHHIO APYT K APYry H 4TOGbl YesJOBEK HaKOHeL HayuyHJICs
TOMY, 4TO ceifiyac 6€30CHOBaTeJbHO Ha3blBAeTCs T'yMaHu3MOM!»

HasnnuMe sJjekTpocTaTHUecKOro HMCTOYHHMKA TOKa M Jed-
JIeHCKOH OaHKH JaBaJjio HUCC/e[0oBaTe/]sIM BO3MOXKHOCTb NpO-
BOJHTH CaMble pa3HOOOpa3Hble SKCIEPUMEHTBI C Pa3JIMUHbIMU
BelectBaMu. Ilpu 3TOoM 3KcmepHMeHTaTOpbl MOYTH BCErna
o6HapyXuBaJ/Ju H3MeHeHHe BellecTBa. MtanbsHCKHH yueHBIH
JxoBanuu Bekkapusi (1716—1781), nanpumep, B KHure o6
3JIGKTPUUYECTBE OIHCHIBAET CBOM OMNBITHI 10 BO3AEHCTBHUIO
3JIEKTPHUUYECKHX HCKD Ha CBHHLOBble Oe/jiMja U OKHCb 0J10Ba.
W3 6ennn ¥ OKHCH OH HOJY4HJ CBHHeL W osioBo. [Ipomyckads
Bekkapusi 3jleKTpHUeCKHe HCKpPbl M uepe3 BOAY H 3aMeTHs,
4TO TIPH 3TOM BBbIAEJSJICA KaKOH-TO ra3. Beigessiics ras u
B ONBbITAX rojylaHAckux ¢u3ukoB Morana [eilimana (1743—
1808) u Ilaerca Ban Tpocrteiika (1752—1837). Ho uto ato
Obl1 3a ra3 (MJM rasnbl), HCCJIEIOBATEJNH HE 3HAJH.

B anpese 1781 r. [lpuctin BMecTe CO CBOUM COTPYIHHUKOM
JxoHoM Yourailipom chesnas MOMNBITKY BOCIJIAMEHHTh CMECh
BO3/lyXa C BOJOPOAOM 3jeKTpuueckoil uckpo#. [Tocse B3pbiBa
Ha TOJICTBIX CTEHKaXx cOoCcyJa OHH OGHapPYXKHUJIU KaK Obl Kameb-
KH pochl. Tem ke crnoco6om ¢paHnuy3 [Ibep Makep (1718—
1784) nomxuras BONOPOA, NOC/Te TopeHHsi 06GpasoBaNUCh
Kan/au. Pasraaxy TauHCTBEHHBIX Kane/jb M ra3oB NPHHECJH
onblThl KaBenanma. Ox o6pabaTbiBaj 371eKTPHYECKOH HCKPOH
cMechb KHcaopoja U Bojgopozna. Cocynbl B3pbIBaJHUCh OJHH 32
IPYTHM, HO HccjenoBaTesNb Obll TeprnesuB U cmes. OnbiThl
JJaunnch 53 gHA. AHaJM3bl TNOKa3aju: MoJydaBlIascs B
pesy/bTaTe ONBITA KHUAKOCTb OblIa NMPOCTO-HAMPOCTO BOAA.
Torpma xe M BBISICHUJIOCH, YTO 3HAET CErOJHA KaX bl LIKOJIb-
HUK: Ha oOpasoBaHHe BOAbl Tpebyercsi okojso 11 BecoBbIX
MpOLEHTOB BOAOPOAa M OKoJao 89 kuciopoxa. Bomopon u
KHCJIOPOJ, H 6blJM TeMH ra3ami, KOTOpble BbIAEJISAIUCh B OIbl-
Tax bekkapuu U ero romyaHACKUX KOJJIEr.

310 GbLJIO OlLeJOMJSOLIee OTKPBITHE: BOAA — H BIPYT
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NPOAYKT coeHeHus nByx raszos! [loTpsiceHHble ppaHLy3cKue
aKaJleMHKH LeJyl0 Heleli0 CXKHrajJd BOAOPOL B KHCJAOpoIe
H COXTIJIH 615 JIHTPOB, HO HHYEro He MOJYUMJH HHOrO, KpoMe
BOJIbI.

Tenpu Kaenauiu (1731—1810) 6bla 1 yesOBeK U y4eHbIH
yIMBUTENbHEIH. DOJbIIYI0 4acTh KHM3HM OH NPOBeJa B OJH-
HOuecTBe, MOJIHOCTbIO OTAaBasich HayyHoH pabore. BbL1 oH
oyeHb 0OOrart, HO HJ BecbMa cKpoMHO. «Camblii GoraTbli
Cpe/ld YueHbIX H caMblff yueHbIH cpeld GOrathix»,— Kak cKa-
3aa o HeM ¢paHuy3ckull ¢usuk buo. Pa6Gotaj oH wue/be
JHY, He 3HAsl MPa3AHUKOB H pa3BjeyeHHH, HHKOTO He NPHHH-
MaJl, XKHJ [0 CTPOTUM npaBuaam. MccnenoBaHHus OH NIPOBOLHII
B COGCTBEHHOH s1a6opaTOpHH H MyOGJHKOBaJ TOJBKO Te CBOH
paboThbl, B JOCTOBEPHOCTH KOTOPBIX OblJ NOJHOCTbIO YBepeH.
Mmuorue ero pa6GoThl ocTaBajJHChb HeusBecTHhIMH. CnycTs
NATBAECAT JleT nocjae ero cMepTH KaBenautickyio Jjabéoparo-
puio B KemOGpumxe npuriacuid BO3IaBUTh Makcsesa.
C TpynoM Makcseas paso6pajicsi B OrpoMHOM apxuBe Ka-
Benauma u B 1879 r. uanaj ero Tpyabl. C u3ymyieHueM yBHACIIH
(hu3ukH, yTo KaBeHaHII BO MHOTHX C/ydyasix onepeids CoBpe-
MeHHYI0 eMy HayKy. Hanpumep, 3agosaro go KyJaona, B 1771 r.,
JoKasaj «3akon KysoHa» 0 KBajpaTe pacCTOAHUS IIDH
3JIEKTPUYECKOM B3aHMOMIEHCTBHH, BB/ MNOHATHE 3JEKTPOeM-
KOCTH, ONpEIENU] AUJIEKTPHUECKYIO TPOHHIIAeMOCTb MHOTHX
BeLIEeCTB.

KaBeHOHII MpPeKpacHO MOHUMAJ, YTO JeKTPHUeCKHH pas-
PSII MOXKET CJYXKHTb MOLIHBIM CPeICTBOM BO3JeHCTBHA Ha
XHMHYecKue BellectBa. B 1784 r. oH ycTaHOBHJ, UTO, €CJH
NponycKaTh 3JEKTPHYECKHe MCKphl uepe3 cMechb asoTa H
KHCJIOPO/ia, MOJyyaeTcsi OKUCh a3nTa; B3aUMOAEHCTBYS C BO-
Lo, oHa o6pa3yeT a30THYIO KHCJIQTY. Hepes HeKoTOpoe BpeMs
OH J0Ka3aJl, 4TO, MPONycKash HCKpHl yepe3 BJIAXKHBIH BO3AYX,
MO2KHO CBSI3aTb B a30THYIO KHCJOTY a30T Bo3ayxa. [1pu atom
KaBeHaum ycTaHOBHJI, UTO OfHA CTO ABajlaTas yacTb aTMO-
chepHOro asora B peaklHIO He BCTYNaer; TaK Gbll OTKPBIT
HHePTHBIH ra3 aproH, BblAe/JeHHbIH CIycTsA CTO JeT Pajeem H
Pam3aem u3 atmocgepHoro asora.

[To cyutectBy, KaBennuw u I'lpuctau paszpaboranu cnoco6
NoJlyueHHsl a30THOH KHCJIOTHI M3 Bo3nyxa. Jler uepes cro, B
B CBSI3U C BO3pOCHIeHd MOTPe6GHOCTbIO B @30THBIX YAOOpPEHHSX,
npo6JaeMa ¢puKcanuu atMocdepHoro azora crajna BaxkHeHleld
3agayeil xumuu. eno, BpoueM, 6blJIO He TOJIBKO B BO3pacTra-
HHH notpeGHoCcTH: K KoHIY XIX B, 3a/1€XKH YHIHACKOH CENUTPbI
CTaJIM HCTOW1AaThCs, H nepefl EBponoll Bo3HKK/Ia nepcrnekTuBa
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asoTHoro rosona. Byaymee pucoBasoch B caMblX MpauHBIX
kpackax. ®Pukcauuss aTMocdepHOro asora Kasajachb eIHH-
CTBEHHBIM BBIXOJOM H3 MOJIOXKEHHS,

B 1905 r. B [Ipe3neHe cOCTOSJIUCh TOPMKECTBA MO CJAYHald
OCBOEGHHSI CHHTe3a a30THOH KHCJOTHI Mo Metony Dupkenanna.
Kpucruan bupkenann (1867—1917), HopBexckuii ¢H3HK,
TpoCJiaBUBLUMCA IJIaBHbIM 06Pa30M CBOUMHU HCCJIE10BAHUSAMU
NOJIAAPHBIX CHSIHMH, HM300pes mneub JJIS1 MOJY4YeHHS as3OoTHOH
KHCJIOTBI IyTeM NPOKAYHBAHMS a30Ta yepe3 BOJbTOBY AYTY.
IToTom Ha cMmeHy 3TOMY crnocofy npuuien Gojiee 3SKOHOMHY-
Hbl/l — CHHTe3 aMMHuaka no merony Ppuua [abepa (1868—
1934). Cefiuac B mupe npousBogurcs Gosee 60 MHIJIHOHOB
TOHH a30THBIX yno6GpeHuii B rog. M1 K 3ToMy rpaHauosHomy
NIPOU3BOJCTBY INPHBE/IH ONBITHl C JEKTPHUECTBOM, KOTOPOE,
KakK BBISICHUJIOCH, LeHCTBYeT Ha XHMMHUeCKHe COelHHEeHHS ca-
MbIM HHOTJA HEeOXHAAHHBIM 00pa3om.

JABa otkpbiTua lasbBaHH

OTKpbITHE, CoeMaHHOE ABECTH JIeT Ha3aj aHaTo-
mom u3 Bosonbu Jlympxu IanbBanu (1737—1798), sipkum
CBETOM 03apHJO HAEI0 CBA3H 3JEKTPHYECKHX M XHMHYec-
KX ABJeHHH. M XoTsl, KaK 3TO 4acTo cjyyaercsl B HCTOPHH
HayKH, caM ['ajbBaHM HCTOJIKOBBIBAJ CBOE OTKPLITHE Herpa-
BHJIbHO, 3ac/yra ero nepein Hayko#l orpomHa. Bokpyr ero
OTKDBITHA NOAHsAJACh Takas Oyps CTpacTed H CIOPOB, 4TO
COBpDEMEHHHKH CpaBHHBaJH ee B IIYTKY C [OJHTHYECKOH
6ypell, BbI3BaHHOH (paHLy3cKoH peBoJsionuell. Cropel 3TH
NoOyAHJIH yYyeHbIX BCEro MHpPa pacCMOTPeTb TO, YTO YBHJeJ
lanbBaHH, BHMUMATeJbHO, @ 3TO B KOHIIE KOHIOB IPHBEJO
K CO3JaHHI0O XHMHYECKOTO HMCTOYHHKA TOKa, a TaKXe CIO-
cOo06CTBOBAJIO Pa3BUTHIO (PHU3HOJOTHHU.

Bor kak cam lanbBaHH ONHCHIBAET MCTOPHIO CBOEro
OTKDHITHA: «§l npenapupoBaJ JATYUIKY M IOJOXHI ee Ha
CTOJI, Ha KOTOPOM CTOslJla 3JeKTpuyeckas MaiuuHa. Kak
TOJILKO OJMH H3 MOHX IOMOLIHMKOB KOCHYJCH, COBEpLIEHHO
ca1y4allHO, KOHYHMKOM CKaJsbllesisl GelpeHHbIX HepBOB Jis-
TYUIKH, MBIIIIbl ee CTalH coKpawaTtbcsa. [Ipyroii NoMOLLHHK
yBepsiJ, 4TO 3TO MPOHU30LLIO TOrAA, KOrAa H3 KOHILYKTOpa
3/JeKTPHUYECKOH MallhHbl Oblla H3BJe4YeHa HcCKpa. Y MeHs
SIBUJIOCh CTPAaCTHOE »KeJaHHe NPOBEPUTb 3TO SIBJEHHE H Bbl-
SICHHTb, UTO 338 HUM cKpbiBaercsi». OKa3aJoch, YTO CyLOPOXK-
HOe COKpallleHHe MYCKYJIOB NPOUCXOAHUT MPH COBNAJEHHH IBYX
yCJOBHH: KOTla MeTaJ/lIMuecKuil mpeiMeT npHKacaercs K Hep-
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BY H KOria MO COCeICTBY NpPOCKaKHBaeT 3JeKTpHuecKas
HCKpa.

ExBa M He caMOe MHTEPECHOE B 3TOH HCTOPHH TO, UTO Y
lanbBaHKH He [OJMKHO GHIIO OBITh OCHOBAHHH NPHXOAMTH B
cTojb Gosbwoe BosHeHue. Eciau 66l OH oGaaman BcemH
HayyHbIMH NO3HAHUSIMH CBOEro BpeMeHH, OH 6bl Mor 6e3 oco-
6oro Tpyna co3naTh jaxke LeNyl0 TEOPHIO HAGJII0AaeMOro UM
ABJeHus. JIeT 3a TpuauATh 10 HETO COKpallleHHe Jsaryiaubei
JlanK{d BOJIH3H 3JIeKTPHUYECKOH MamHHbl Habmaio4al H onucal
Mapko Kanbaahu, He npuaaBlinii, BOPOUEM, 3TOMY HHKaKOTO
3Hauenus. A B 1678 r. ¢usuosor llIBamMmmepaam noxkasbiBas
repuory TockaHCKOMY, Kak COApOraloTcsl JankKd JsTyLIKH,
nojxBelieHHOH Ha cepebpsiHOR HuTH. K cuacreio, 'aabBann
HHYEro 3TOro He 3HaJl, TO, UTO OH yBH[eJ, ero B3BOJHOBAJO,
U OH pellWJ JOHCKAThC A0 MPHUMH YAHMBUTENbLHOrO sBJje-
HHS.

CHauaJsia OH y6eduscs, YTO JIANKH COKpaumaloTcs, Korjia
H3 3JIEKTPHYECKOH MalIMHbl HJIH H3 JeHIeHCKOH O6aHkH
u3Bjiekaerc Hckpa. [loTom OH 3aMeTHJs, YTO «CHJbHeHIIHe
H MHOrOKpaTHble COKpAalleHUsl» BbI3BIBAIOTCH M BCHBIILIKOH
MOJIHYH, €CJIH NpenapupoBAHHYIO JATYIIKY [OBECHTb HA MNpPo-
BOJIHHK, COeMHEHHbIH ¢ rPOMOOTBO/I0M. HMTaK, nepBoe OTKpLI-
THe 'asbBaHU OBbLIO TaKoe: €CJH B MOMEHT NPHKOCHOBEHHS
K HepBY MeTaJIJIMYecKoro Teja BOJHM3H MPOUCXOAMT 3JIEKTDH-
yecKHil paspsifi, MbIIILbL cokpamawTess. OTKpbITHE GbLIO
cnenano B 1780 r.

Ilpowno wects Jer, I'anbBaHu peniua y3HaTb, Kak HAed-
CTBYyeT Ha MblLIIy aTMoc¢epHOe 3JEeKTPHUEeCTBO, KOrja Her
rpo3el. OH BOTKHYJ B CHHHHOH MO3r IpenapupoBaHHOH
JATYLUIKH MeIHbIH KPIOWOK W TOBECHJI ee Ha XeJe3HYI0 pe-
metky cBoero 6ajnkoHa. Huuero He npousouwno. ycraB or
OoxHuAaHus, ['anbBaHM CcTajJ HajaB/AMBATb Ha KPIOUOK, MNpH-
JKHMasi JArylky K pewerke. K Hemasnomy yausjieHHio, 160
Jeqo ObLIO TNpH SICHOM HeGe, OH 3aMeTHJ, YTO <«JATryllKa
Bnajasna B OOLIUHbIE COKpaulleHHsi». Toraa OH pemuJa, 4To
aTMocdepHOe 3J1eKTPHUECTBO HAKOIUJIOCh B JISITYLIKE, 8 TOTOM
BBIILJIO H3 Hee MPHU CONPHKOCHOBEHHH C METaJJIOM.

lanbBaHu nepeHec JSACylIKy B KOMHATY, NMOJOXHJ ee Ha
JKeJIe3HYIO MJIaCTHHKY M CTaJl IPHKHMAaTh K Hell BCTaBJIeHHbII
B CIMHHOH MO3T MeHbIH KpIo4uoK. To, UTO OH YBHIEJ, 10Pa3HJo
€ro: IPOHUCXOAMJH SHEPrHuHble MbIIIeuHble cokpauieHus. OH
CTaJl 9KCNIepHMEHTHPOBATb C Pa3HbIMHU MeTaJJlaMd H 3aMeTuJ,
4YTO B PasHbIX CJAy4yasiX COKpallleHHs OblAM pas3JjH4YHOH HHTEeH-
CHUBHOCTH. Bce 3T0 10J12kHO GblJIO HANPaBUTh MbICJE ["anbBaHH
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Ha pasMblIIEHHS] O POJIM ABYX DPAasHOPOJHBIX MeTajJ/oB B
HabuonaemoM 3¢ dekre, © Torga 6bl 3¢p(HEKT NoJaydHs Ipa-
BHJIbHOE HCTOJIKOBaHMe, JlecATKH pa3 Beab OH ybexnaJcs,
YTO MbILIlla COKpallaeTcsl, KOrja ABa pasHOPOJAHBIX MeTaslna
BCTYIAIOT B COINPUKOCHOBEHHE C HeH M OLHOBpPEMEHHO APYT C
npyroM. MMeHHO B 3TOM M 6blIa CyTb €0 BTOPOTO OTKDBLITHSA.
ajibBaHy xKe NpUILeJ K 3aKJIIOUEHHIO, YTO HCTOYHHKOM 3J1eKT-
pUyecTBa SfBJISIETCS caMma JAryllKa, M pellus, 4YTO OTKPBLI
HOBBIH BHJ| 3JIEKTPHUECTBA, HAa3BaB €ro «KHBOTHBEIM». Kak-To
OH CKasaJl, YTO «JIErKO OLIMGUTbCA B HCCJENOBAHHH, €CJIH
CUUTATh BUJEHHBIM U HalJ€HHLIM TO, YTO MBI XKeJla/IH YBHIEThb
u HaliTu». Cyabp6e ObIO YyrOAHO, YTOOBl OH CaM M COBEpLIHJ
3Ty OLIHNOKY.

B 1791 r. on ony6sauKOBaJ pe3yJbTaThl CBOMX MHOTOJIET-
HUX ombiToB. M3naHue «Tpakrarta 0 cujiax 3JeKTpUUecTBa
[IPY MBIILIEUHOM JBHXKEHHH» BbI3BaJIO MOIIHYIO BOJHY HCCJe-
JfoBaHUHA. MHorue moBTopsaM onbiThl ["anbBaHu. Kasasoch,
uTO HailjeHa TalHa XKU3HU. Besikui, KoMy ynaBaJjoch HaHTH
JAryLKYy ¥ 063aBeCTHCh ABYMSI KYCKaMH Pa3HODOAHBIX Me-
TaJlJIOB, MbITAJICA BOCIPOU3BECTH YYyJECHOE OXKHBJIEHHE OTpe-
3aHHBIX KOHeuHocTed. Ho uto xe 310 Takoe? Cnopu/ Bech
yueHblit MUp EBponsl. M Hano ckasaThb, 4TO ¢ TeOpHeH «KHBOT-
HOTO» 3JIEKTPHUECTBA coryialaJnuch HeMHorue. Ha TanbBanu
CO BCeX CTOpPOH O6pyiuHBasach KpUTHKA. YacTHas KHU3Hb €ro
TOXKe He Oblja ychllaHa po3aMH, €ro MOCTHIVIH HecdacTbsl.
[Tocne GonesHu ymepJsia ropsiuo Jiio6umasi xxeHa. Co3fnaHHYIO
Bonanaprom pecny6uuky I'asbBaHu He MPH3HAJ H OTKasaJjcs
el MPUCSTHYTb, 32 YTO €ro OTCTPaHHJH OT 3aBeAOBaHHs Ka-
tdenpoit B BonoHckoM yHuBepcurete. ORMHOKUH, HECUACTHBIH,
MOYTH HUUIMHA, OH yMep uepe3 ceMb JIeT MocJje Omy6/HKO-
BaHHsA CBOero Tpakrarta. Bblio eMy HeMHOrum GoJsee HIeCTH-
IeCSITH,

B 1791 r., xorma 6bu1 omyGaukoBaH Tpyxn [anbBaHH,
COpOKalllecTHAETHHH npodeccop yHuBepcHuTeTa B [TaBun Asec-
canapo BoJsbTa, TOJNBKO UTO NMPHHATHIA B ujieHbl JIOHIOHCKOro
KoposieBckoro o61iecTBa, NPUCTYNHJ K ONBITaM ¢ H306peTeH-
HBIM UM 3JIEKTPOCKONOM, a TpuauatuieTHuii Bacuaui Iletpos
HauaJ mnpenogaBaTh (U3UKYy B M3MaHJOBCKOM KadeTCKOM
yuunuue B IlerepGypre. I'smdpu 3B ucnonnuiaocs 13 Jer,
Bepuenuycy — 12, a Matiika Papaznelt TOJbKO NMOSBHJICA Ha
cBeT. Bce eme 6bl10 Bhepenu.
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BoJabTOB CcTONO

[IpocToit 1 reHHa bHbIHA BEIBOL U3 ONbITOB [ aJb-
BaHH CYX[E€HO OBLJIO CHeNaTb €ro COOTeYeCTBEHHHKY AJec-
cannpo Boabre (1745—1827). PacckasbiBaoT, 4TO BCE MHO-
rourcyeHHble 6paThsl H CECTPHl AseccaHpo POCIH 310POBLIMH
¥ HopMasbHbiMH. OpuH AJeccaHipo Gbl XuJ, MJIOXO pas-
BUBaJICS, 3arOBOPHJ TOJNBKO B 4YeTbipe rofa, MepBoe CJOBO
ero 6buo «HeT». Ilocse 3TOrO pasBHTHe MaJbyHKa MOLLIO
THFaHTCKUMH LIaraM.

[TpountaB B mapte 1792 r. tpakrar ['anbBanu, Bosbra
ype3BLIYAHHO 3aHHTEPeCOBAaJICs «KHBOTHBIM» 3JEKTpHuYe-
CTBOM H HauaJ CTaBHTb ONbITH caM. M TOJIBKO cllycTsl BoceMb
JIET YyIO <«OXKUBJIEHHSI» [OJYYHJIO BEpPHOE HCTOJKOBAHHE.

Bckope ke nocse Hauasa onblToB BoJbra 3ameuaer, yto
«JIATyIIKa MNpeicTaB/sier cCOO0H 3JeKTpoMeTp, BecbMa 4YYB-
CTBHUTEJBbHBIH», TO €CTb HrpaeT PoJb H3MePUTEJNbHOro npu6o-
pa. OH 3aMeHsieT JATYLIKY COOCTBEHHBIM SI3BIKOM H OLLLyLIaeT,
KaK OH NHILIeT, «BKyC 3JekTpuyectBa». Ha cepenuny ssblka
OH KJaJeT 30JI0TYI0 MOHeTy HJ/H cepeOpsiHylO JIOXKKY, a K
KOHUHKY $13blKa MPUKJAJbIBAET YUCTYIO OJOBSHHYIO IJIACTHHKY
M NDHUBOAMT €e B CONPHUKOCHOBEHHE C MOHETOH HJH JIOXKKOH.
[Tpu sTOM OH ollylIaeT «TakOH XKe KHCJIOBAThIH BKYC, 4TO
U npH TIPUOGJNHKEHHH $I3bIKa K KOHYMKY HCKYCCTBEHHO Ha-
3/IeKTPU30BAHHOTO NPOBOJHHKA...»

Yepes Tpu Mecsiia mocJse Toro Kak BoJsibra HayaJ nosro-
psTb OmbIThl ['asbBaHM, Yy HEro yXe He OCTa/JoChb HHKAaKHX
COMHEHHH OTHOCHTEJbHO HaJIHUUsl TOKA: JIATYLIKA HJH S3bIK
perucTpupyer ssektpuyeckuil Tok. OTKyaa OH mosiBJsieTCA?
Meranibl, nuuer Bosbra, «He TOJbBKO NpeKpacHble IPOBOA-
HHUKH, HO H JBUraTesH 3JIeKTPHUECTBa».

[Mocse cratbu B «DPU3HKO-MENHUHHCKOM XKypHaje» B
1794 r., roe oH yTBepxXKAaJ, 4YTO HaL0 TOBOPHUTb He O
«)KHBOTHOM» 3JIEKTDHUYEeCTBe, a 00 3/IeKTPHUECTBE «MeTaJJIH-
YECKOM», OCTaBaJoCh K/[aTh TOJbKO OJHOrO: MOSIBJEHHSA TeX-
HHYECKOro yCTpOHCTBAa M3 METaJ/IOB, FeHepHPYIOILEro 3JeKT-
puueckudt Tok. Ho unen takoro ycrpoiictea y BosbThl B TO
BpeMs1 He Gbl10. [Ipouwio nsAiTe JieT, 3aMOJHEHHBIX ONbITAMH,
JIUCKYCCHSIMH, DasMbILLIEHHsIMH, cOMHeHHsiMH. Ho Bor B
camoM kKoHue 1799 r. BosbTa co3haeT HCTOUHHK 3JIEKTPH-
4eCKOro TOKa M3 JABYX Pa3HOPOJHLIX MeTaJlOB, pa3/eeHHbIX
«BJIA2KHBIM T€JIOM». DTO OblI BOJBTOB CTOJO — OJHO U3 BHI-
JaIIMXCsl B UCTOPHH eCTeCTBO3HAHHS H300peTeHUi, BO3Be-
CTHBILUEe HaCTyMJIeHHe 3pbl 3JIeKTPHYECTBa.
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BoJibTOB CTONG CKJIAABIBAJNCT W3 3JEMEHTOB, a KaIblH
3JIeMeHT COCTOSI H3 MeIHOro (Myu cepeGpsiHOr0) U LIHHKOBOTO
(M OJIOBSIHHOrO) JHCKOB, MPOJIOXKEHHBIX KPYXKOM H3 I0-
pHCTOro MaTepHaJia, MPOMHTAHHOrO COJIEBBIM DPacTBOPOM.
Yrto6bl pacTBOp He BbITEKaJ, MOPHUCTbIE KPYKKH AeJNa/lHCh
Mo pa3Mepy HECKOJbKO MeHbllle, yeM MeTaJjJudeckde. He-
CKOJIBKO 3JIEMEHTOB CTaBHJIMChb APYr Ha Apyra — HoJydascs
cton6. [IpH NpPUKOCHOBEHHH K CaMOMY HHXKHEMY H CaMOMy
BEpXHEMY AHCKY OLLyLIAJCS 3JeKTPHUeCKHH yaap.

MouiHocTh cTos6a 3aBHCeJa OT KOJHYeCTBA 3JeMEHTOB.
Ho npu GosblioM KojuyecTBe LHCKOB CTOJN6 Jenascs He-
yctoduuBbIM, W BosbTa mpumymas IS Hero crenHasbHYIO
orpany H3 ueTblpex MPYTbeB, He WPOBOASALIUX TOK, HJH
Jfedua cToa6 Ha HeckoJbKo yacrefi. CaMblM JydUIMM OKa-
3aJjics cTosi6, KoTophlli BosibTa HasBas «npUOOPOM H3 LeENH
yaiiek», Hecko/IbKO eCATKOB Yallek, HarnoJHEHHbIX COJIEHOH
BOJO#H, COEIHHSIUCHh METaJJIHUeCKHMH NyraMH, KOTOpHe Je-
JiaJuCh M3 ABYX MeTajJoB — MeId M uuHka. O6a meranna
ObLM CrastHbl BbILIE MeCTa WX [OTPYXKEHUS B KHIKOCTb.
OpuH KoHel AyrdH nomernjajcss B OAHY 4YalUKy, APYrod — B
IPYrylo, TaK UTO B CpPeJJHHX YallKax OKa3blBaJHCh Ba Pa3HO-
POAHBIX MeTaJJa.

Kakue 661 ¢hopmbl BosbTa HH mpuraBalj cBoeMy CToa0Y,
OH ybexpaJjcs, YTO ABa Pa3HOPOLHBIX MeTaJja, pasfeseH-
Hble «BJIAXKHBIM TEJIOM», HPENCTaBJSIOT CO60H HOBBIH HCTOUY-
HHK 3/leKTpHYecTBa, 0 KOTOpPOM INpexkje HHKTO He 3HaJj. Ot
mawHHbpl T'epuke OH OTJIMYyaJjcsd TeM, 4YTO He TpebOBaJOChH
3aTpayuBaTh HUKAKOH MexXaHH4YeCKOH 3Hepruu, YyToObl HCTOU-
HHK TOKa HauaJg AefiCTBOBaTb: 3JEeKTPHYECKHE 3apsiibl BO3-
OyXJanuch He TpeHHeM, a <«BCJEICTBHE MPHKOCHOBEHHS
pPa3HOPOAHBIX METaJ/JIOB yepe3 BJAXKHBIA NPOBOJHHKY.

Bot uro mucas o cBoeM OTKphHITHU BoJjibTa mpesugeHTty
Jlongonckoro Koposesckoro obuiectBa Jlxo3edy BaHkcy:

«ITocsie moaroro MosnyaHHsl, B KOTOPOM 1 HE MBITAIOCh OMN-
paBIbIBaThbCsl, HMEIO yNOBOJLCTBHE cOOOIIUTH BaM, cHHbOp,
a uepe3s Bawue mocpeactso u KoposeBckomy o6iiecTBy o
HEKOTOPbIX  MOpasHTe/bHBIX pe3y/abTaTax, MOJyYyeHHbIX
MHOI0... ['J1aBHBI#... 3TO co3naHue npuGopa, KOTOPLIl 10 CBOUM
JeHCTBHAM, TO €CTb [0 COTPSICEHHIO, HCMBITHIBAEMOMY PYKOH
M T. 0., CXOdeH C JeHneHCKOH OaHKo# HJH co cJjaabo
3apAXKEHHOH 3JIeKTPHYECKOH MaUIMHOH, HO KOTOPbIH, OJHAKO,
JeHCTByeT HenpepblBHO, OAHHM CJIOBOM, JaeT HenpepbIBHBIMA
MOTOK 3JIEKTPHYECKOro cJiiouaas.

[Tucobmo Bosbrel Oblsi0 HameyaTaHo B «Pusocodckux
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Tpynaax» Koposesckoro obiiectBa, H MHD y3HaJ O MOSIBJEHUH
XMMHUYECKOTO HCTOYHHKA TOKa. YueHble GblJIM MOopaKeHbl yAHu-
BUTE/bHOJ NPOCTOTOH ycTpolcTBa cToj6a U ero HeoGHiuail-
HBIMH BO3MOXXHOCTAIMHU. B uectb Bo/IbTHl eMHHIY H3MepeHHs
3/1eKTPHUYECKOro NOTeHlHa/ a Ha3Banau BoabT. CiaBa ero 6biia
OC/IeNUTEJbHOH, H OH He B NpHMep CBOeMY MpejillecTBeH-
HUKY TanbBaHu OblJ cyacT/IHBEHIIHM H3 Y4eHbIX.

Bonbra payman, uYTO €ro OTKDHITHIO CYXAEHO Oynxer
HalTH NpHMeHeHHe B MelHLHHe, Hu OH, HU ero COBpeMEeHHHKH
He NMpejnoJaraiy, Kakoi nNepeBopoT BO BCEM MHDPEe COBEpPLIHT
snexkTpuuectBo. PpaHuysckuil ¢pu3uK Aparo, Mjaui coBpe-
MeHHUK BosbThbl, 6Bl mpas, roBOPs, YTO «3TOT CTOJO mpen-
craBJasieT co6oil npubop, YyaecHee KOTOPOTO HUKOTAA He H30-
6peTtas u4e/OBeK, He MCKJIOuasl TesJecKona M NapoBOoH Ma-
IIHHBLY.



rnABa 2. TPOBJIECKH
UCTUHBDbI

3auatky 3JeKTPOXHMHH

Bosbra cuurtas, 4to mpUyHHa rajbBaHHYecKOro
TOKa B CONMPHKOCHOBeHHWH MeTaJsoB. [IpaBna, npu pabore ¢
3JeMeHTaMH OH 3aMeuaJl OKHC/IEeHHe MeTaJ/JIMYeCKHX MJ1acTH-
HOK, HanpuMep uuHka. Ho OH cuuTasn, 4ro 370 MOGOUHOE
sIBJJEeHHE W €ro MOXXHO YCTPaHHUTb Y[ auHBIM pacloJjOKeHHeM
3J1eKTPOMOB. «Y1aUHOrO» PacroJiOXKeHUs eMy HaliTH TaK U He
yIaJ0Ch: €C/IH He ObL10 OKHUCJIEHHS, He ObLIO H TOKa, a HaJHuHe
TOKa B CTOJ1I0€ COMPOBOXKA/JOCh XHMHUECKHMH H3MEHeHHsIMU
Ha 3JIEKTPOJax.

Eme panbme Bosabra Hamiesn, 4to AeHcTBHe pa3/HUYHBIX
BElleCTB B CTOJ0e Jajeko He ofuHaKoBo. [lo cuse geficTBus
X MOXKHO PacMoOJIOKHUTb B P, rae 60ablinil apdekt 6yner
COOTBETCTBOBATb MeTaJjjaM, Haubosee yjgajeHHbIM B DALY
npyr ot apyra. IlepBbiii «psif HanpsixKeHHH» BBHITVISALEN Y HEro
TaK: LHHK, OJIOBO, CBHHEL|, Xeje30, JaTyHb, OpPOH3a, Mejb,
IJIaTHHA, 30J10TO, Cepe6Gpo, PTyTh, rpadHT, LPEBECHbIH YroJb.
JIlelicTBUTENIBHO, BCE TAK U NOJYYas0Ch, HO TOJBKO €C/IH Jio6as
napa MetaJoB Gbla pasjesneHa Bjaa*KHbIM MpoBogHUKOM. He
obpalias BHHMaHHS Ha BHIMMble XHMHUeCKHe U3MeHeHHs Ha
MOBEPXHOCTH MeTaJ/ioB B crosnbe, Bosbra cuuTald, 4To MpH
YHCTO METaJJIHYECKOM, «CYXOM» CONPUKOCHOBEHHH BO30OYX-
JIEeHHble HaNps)KeHUSI B3aHMHO YHHUTOXKAIOTCH.

BricTpoe okuc/ieHHe MeTasJIOB B BOJbLTOBOM CTOJ0e Ha-
6/1001aMd U MblTaluCh OOBACHUTb MHOrHe yueHble. Okucie-
HHe LIHHKOBBIX IIACTHHOK 3aMeTruJ, Hanpumep, B 1800 r.
Jlyunxku BpyHbATensau M3 yHuBepcHTeTa B [laBuM, MepBbIH
M3 yueHbIX, KoMy Bosbra mokasas cBoit HOBBIH mpuGop. He-
MHOTO Mo3:Ke 00 OKUCJIeHHH MeTaJ/JIOB PH «MOKPOM>» KOHTaK-
Te nucaJ Apyro# yueHnii, Jl:kosanHu Pa66ponu. He nexar
Ji B OCHOBE [EHCTBHSl BOJbTOBA CTO/N6A XHMHUECKHE MpO-
Hecchl? Ta MbICJAb He MOIJ/a, KOHEUHO, He MPUHATH B roJio-
By yueHbiM. Ho paJbiie 3TOro mnpeamnosioKeHHsi HeJO He
LJ10.
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Mexay TeM «pfil HanpsiaKeHHH» METaJJIOB, YCTAaHOBJEH-
Hbll BosibTOH, GBI TOXK/AECTBEH PAAY METaJJ0B, PACIOJOXKeH-
HBIX MO HX CPOJCTBY K KHCJOpOAy. DToT psAA ewe B 1792 r.
COCTaBHWJ COBCeM IOHBLIH HccaenoBaTesb U3 Mionxena HMoranx
Purrep (1776—1810). OH ycTaHOBHJ, YTO PTYTb BEITECHAETCA
H3 pacTBOpPOB cepe6GpoM, cepe6po — Meablo, Melb — KeJle-
30M, 2KeJle30 — CBHHLOM, CBHHELl — LUHKOM. HayuHble pa6o-
Thl PHTTepa oTBeuasu Ha cambie CJ0XKHbIe BONpockl. B ogHoM
ero onoite ObUIO NPOCTO [AOKA3aHO CYyllecTBOBaHHE CBS3H
MEeXIY XHMHUECKHMH H 3JIEKTPHUECKHMH siBJIeHUsAMH. B caer-
Ka NOJCOJIEHHYIO BOLY OH ONYCTHJ UHHKOBYIO H BHCMYTOBYIO
nasoukd. HUKakux 3aMeTHBIX U3MeHEHHH C MeTalJaMH He
npousomio. Torna Purrep coeauHua 3TH MeTaslbl NPOBO-
Joukoi. Uepe3 HeKOTOpOe BpeMsi LHHK CTaJjl CHIbHO OKHCJATh-
csi, U BOLHasl OKHCb LMHKA NpOTSIHYJacb K BHCMYTY B BHIE
Gesnoro ocanka. Putrep nucan: «...Koraa ajekTpuuyeckas Lefb
6bl1a pasopBaHa, He ObIO H XHMHYECKHX AEHCTBHH».

B 1801 r. Purrep, a HemHoro nosxe ¢pannys Hukona
lotpo (1753—1803) u anrauuanudH Yuabsim Bosasnacron
(1766—1828) npensoXXHJAH XHMHYECKYIO TEODHIO 3JeKTpH-
yectBa. CorjacHo 3TOH TEOPHH HCTOYHHKOM 3JI€KTPOJBH-
KyLleH CH/Ibl B 3JeMEeHTe CJYXHT XHMHUeCKoe B3aHMOAeH-
CTBHE METaJ/lJIOB C XKHAKOCTbIO, B KOTOPYIO OHH MOTrpY2KeHHI.
Crnop o npupoje 3/JeKTPOABHXKYILEH CHJBI BOJbTOBA CTON6a
MeX1Yy CTOPOHHHKAMH XHMHUECKOH H KOHTAKTHOH TeopHH
npogosxaJjcs a0 koHua XIX B.

CuuTaercs, UTO 3KCIepUMeHThl PUTTEpa no/102KH/IH HauaJo
Hay4yHOH 3JIeKTPOXHMHH. [0 3TOro roBOpH/IH 06 «3JEKTDH-
YecTBE OT CONMPHKOCHOBEHHs» 6e3 BCAKOH CBA3H C XHMHYECKH-
MH siBleHusiMH. Mcxoms w3 Hanuuus TakoH cBsA3H, PHTrep
OTKPBIT «BTOPHUHYIO» 3JIEKTPOABHIKYILYIO CHJIY Ha 3JEeKTpo-
Jlax, OMyILeHHbIX B BOJY H MNOJKJ/IOUEHHBIX K BOJbTOBY CTONGY.
OH 3aMeTHJ1, YTO €C/IH B TeueHHe HEeKOTOPOro BPEeMEeHH Npo-
nycKaTh TOK uepe3 NpPOBOJAHHKH, HNOrpY>XeHHble B 3anOJIHeH-
HYIO BOJOH TPYOKY, @ 3aTeM OTKJIIOUHTb HX OT HOJIIOCOB CTON6a
U NOACOENHHHTb K perucTpupymouiemy npu6opy, To o6Hapy-
JKHTCA 3JIeKTPHUECKHH TOK, NMpoTeKamoluii B o6paTHOM Ha-
npaBjieHHH. Takue «BTOPHUHblE CTOJNObI» He MpeACTaBAAIN
NpaKTHYeCKOro HHTepeca A0 Tex mop, moka B 1859 T.
I'acton Ilnanre He u306pes XOpOWO H3BECTHbHIH MHOTHM
CBHHIOBBIH aKKyMYJSITOp, OCHOBAHHBIH Ha 3TOM NpPHHUMIE.

3a CcBOIO KOPOTKYIO, MNOJIHYIO JHLIEHHH »XH3Hb Putrep
NpoBeJ MHOTO HCCJeNOBaHHA M B APYrHX 06JacTAX HayKH.
HesaBucumo ot BoasacToHa OH OTKpbIT yabTpadHO/EeTOBbIE
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Cxema 3JIeKTpPOJH3a BOAHI.

Jyud 4 10 3ee6eka — TepMo3JeKTpHuyecTBO. M3yuan oH snek-
TPHUECKHE [OTEHLHaJNbl, 3JIEKTPHUECKYI0 MPOBOJHUMOCTb H
BBIIBHHYJI THIIOTE3y O JHCKPETHOH (MpepbIBUCTOH) CTPYKTY-
pe 3JieKTpHuecTBa.

Putrep 6bl1 HeoObIUAHHO Ta/MaHT/JIHB H IMPOHHLATEJEH.
K coxxaJsienuio, paboTel ero OT/HYaeT MyTaHbld U TOPOMJIUBBIH
CTHJIb, H OHH H300MJYIOT (paHTacTHYeCKHUMHU runotedamu. Ho
€CJ/IH YMTaelLlb HX BHUMATEJbHO H TEpPNeJHBO, yOeXAaellbCs,
YTO 3TOT MOJIOAOH MBUIKHI HCCIeJ0BaTeNb NPEBOCXOAU MHO-
THX CBOMX COBpEMEHHHKOB B CIOCOGHOCTH MOABEPraTh CJI0XK-
HOe fiBJieHHe CcaMOMY IJY60KOMY M CHCTEMATHYeCKOMY aHa-
JIH3Y.

Napagokc Hukoabcona

BecTb 06 H306peTeHHH rajbBaHUYeCKOTr0 HCTOY-
HHKa TOKa CTpeMmHTeqbHO obJetesna EBpony. Cton6 BosbThl
CTaJj OJHHM H3 OCHOBHBIX HHCTPYMEHTOB B J1aBOpPaTOpUSAX yue-
Heix. [lpu pa6ore ¢ HUM OGHApYXHUBAJIHUCh NMOpAa3HUTE/bHbIE
siBJieHus. K nepBbIM cpeid HUX ObL1 3/1€KTPOJNH3 BOJbI, OTKPHI-
ThIll aHTAHACKHM XHMHKOM, HH)XXEHEDOM H H3jJaTesieM Hayd-
#oro XypHajaa YuiabsiMmoMm Hukosabconom (1753—1815).
Bmecre co cBoumu apyseamu, D. Kapaeisiem u Y. Kpyiik-
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wieHKoM, HHKOJIBCOH COOpYIHJ BOJILTOB CTOJNG M CTaJ 3KCHE-
pumentupoBaTb. Ctosal y HHX cocrosil U3 17 cepeGpsiHBIX
MOHeT (TMoNyKpoH) H 17 LIMHKOBBIX NJIACTHHOK. MexXay MOHe-
TaMH U NJ1aCTHHKaMH NOMeLa/IHCh IPONUTaHHbIE COJIEHOH BO-
I0OH KapTOHHble KpYXKH. K KOHIam cronba sKcrnepHMeHTa-
TOPHI MOJCOEIUHU/IH NJaTHHOBLIE IPOBONOUKH H ONMYCTHJIH HX
B BoAay. Ha npoBosoukax cran BBIIENSITbCA ras, KOTOpbIA
pelieHO 66110 co6pathk. [IpoBO/IOUKH 6GbLIM ONMYILEHE B BE 3a-
KpHIThIE C OJHOH CTOPOHBI TPYOKH, HallOJIHEHHbIE BOJOH H OMNpO-
KHHYTble HaJ COCYAOM, KOTOPBIH OBl TOXE€ HaloJIHEH BOLOH.

Okasajoch, 4TO Yy MOJOXHTEJNBHOIO KOHLA 1lleNd Bblie-
JsieTcsl KHCJIOPOJ, a y OTPHLATeNbHOr0 — BOLOPOA. «BhI3bI-
BaJl0 yAuBJeHHe,— nucaJ HHKOJBbCOH,— UTO BOAOPOA BhlIE-
JIJICSI Ha OJIHOM KOHIle, TOTZla Kak KHCJOPOA — Ha ApPYroM,
OTCTOAILEM OT NEepBOro MOUTH Ha nBa JloliMa». Temnepb-To
HHKTO 3TOMY He yIUBJISIeTCS H BCe NOHMMaloT, uto Hukosbco-
HY TIPOCTO yAaJOCh pasJjIOKHUTb BOAY Ha ee COCTaBJsAIOILUe.
Ho B cBoem usymjenur HukosbcoH OblT He OJUHOK, €ro uyB-
CTBa pasfe/siiy BCe, KTO BOCIIPOM3BOJLUJ 3TOT ONKIT. Buigene-
HHe COCTaBHbIX yacTed BOJbl Ha pas3HbIX MOJIOCAX IIPH 3JleK-
TpoJIM3e GblJIO JaXKe Ha3BaHo napanokcoM Hukosabcona. Y qus-
JATbCSA, BIpoueM, ObLIO uUeMY: €CJd 3JeKTPHYeCTBO pasJa-
raeT BOJLYy Ha ee COCTaBHble YyacTH, TO MNMOYeMYy MPOAYKThI
peakluH BHJJSAIOTCS HA 3JEKTPoJax, MOAK/IIOUEHHBIX K pas-
HBIM TIOJIIOCAM BOJIbTOBa cTos6a, a He Ha ogHoMm? OtBera
Ha 3TOT BONPOC AHIVIMHCKHE YyueHble He HaXOJHJH.

3on0r0 Hanoaeona

O 3HaMeHHTBHIX JIOASIX YacTO paccKasblBaloT,
YTO yXe B AeTCTBe C HHMH IPOHMCXOIMJH TaKHe BeLlH, KO-
TOpble HHAaYe KaK 3HaKaMH CynbObl He HasoBelwb. ['oBopuay,
Hanpumep, 6yATo MajeHbkui Kapa JInHHell nepecrasas nia-
KaTb, KakK TOJbKO €My [aBa/ji B PYKH LBETOK. Takoe xe
«Npej3HaMeHOBaHHe» ObLIO B ceMbe, rae poauscs Teomop
I'porryc (1785—1822). Jlpyr ceMbu npenoaHec HOBOPOXK-
IEHHOMY OpHMTHHaJIbHBIH MOJAAPOK — CTyIdeHUeCKUH Oujer
Jlefinuurckoro ynuBepcurera. lllyTka okasaJjach mnpopoue-
CKOH: ypo:xeHell JIugasHauu, I'poTryc yunicst iMEHHO B 3TOM
yHHBepcuTeTe. OH CTaJ yueHBIM H chejaj GJecTsIuMi BKaaf
B pelleHHe BONPOCa O MeXaHH3Me XHMHUYECKOTO PasJ/IoXKeHUsi
IIDH NPOXOXKAEHHH 3JleKTpHyeckoro Toka. K HecuacTbio, ero ¢
IOHOIIECKHX JIeT MyuHJa KecTokasi 60/1e3Hb, H, He BbliepiKaB
MyYeHHH, OH MOKOHYUJ ¢ cOOOH, eaBa A0XKUB A0 37 JeT. 3Ha-
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MeHHThIH (usukoxuMuK B. OcTBaJgpj ckasas, uro u3 I'por-
ryca «Bbliles Gbl yYeHbIH IePBOrO paHra, KOTOPHIH QCTaBHJI
6bl HayKke He OIHY TeHHaJbHO NPHAYMAHHYIO TEOPHIO, HO
UeNbId psL OPEBOCXOAHO CAeJaHHBIX paboT».

B 1805 r. B Heanose Gbuia ony6ankoBaHa craths I'por-
ryca «3aMeTKa O Pa3jioKEHHH BOJbl H PAaCTBODEHHBIX B Hel
TeJ NP TOMOLIHM TrajbBaHHYECKOro sjekTpuuectBa». OHa
npuHec]a JBajlaTUIETHEMY YUeHOMY GO/IbUIYIO H3BECTHOCTb;
OH 6bLT H3GpaH YJIeHOM-KOppeCnoHAeHTOM TYypHHCKOH aKaje-
MHH M TOUeTHbIM yjieHoM [anbBanuueckoro oGuectsa B Ila-
puxe. Barmsinn [porryca cienanuch Bckope oOLIENpHU3HAH-
HBIMH M OKasa/i Cepbe3HOe B/HSIHHe Ha pa3BUTHE TEOpeTH-
YeCKHUX TMpeACTaBjJeHHH 00 3/eKTPOJH3e M ydyeHHe O pacrT-
BOpax.

«Ha6uonenys Haj BOMLTOBBIM CTOJI060M, UMEIOIIHM [10JI10-
JKHTEJbHbIH M OTPHLATEJNbHBIH Mmoalockl,— nucaji I'porryc,—
BbI3BaJIM Y MEHSI MBIC/b, YTO NMOJ0OHAasA XKe MOJsSPHOCTb MOr-
jga 6Gbl 06pa3oBBIBATBCA MEXJAY YaCTHLAMH BOABI, €CJH HA
HUX JEeHCTBYET TaKol e 3/eKTpHUecKUH areHt. uis meHs 31o
6bl10 JYYOM cyeTar.

'poTryc mnpeamnoJioxkuja, yTo MOASIpHA cama MoJekyJa
BOJIbI, UTO OHA COCTOMT M3 KHCJOPOAA, 3apsIKEHHOTO OTpHIa-
TeJIbHO, H U3 BOAOPOJa, 3apsKeHHOro NnoJoxureabHo. «Toraa
OTpHLATENbHBIH MOJIIOC GaTaper NPUTSIHET BOAOPOJ, OTTAJIKH-
Basi KUCJOPOJ, a MOJIOXKUTENbHBIH NOJI0C IPUTSHET KHCJIOPOJ,
OTTaJIKHUBasi BOJOPOL».

[TonsipHoe cTpoeHHe BOABl — BOT corjiacHo ['poTrycy Kikou
K pasrajike ajiekrposu3a. MexaHu3M 3/7€KTPONPOBOIHOCTH —
3TO leNb MOoC/el0BaTeNbHBIX Pas/oKeHHH H BOCCOeIMHeHHH
MOJIEKYJT BOJABI U BblJIejeHHe KPaHHHX 3BEeHbEeB 3TOH LieNU B
BUIE CBOOOAHBIX XUMHYECKHX 3JIEMEHTOB Yy 3J1eKTPOMOB.
Ecau 3TO Tak, TO MeXaHM3M pa3JioXKEeHHsl BOABI CTAHOBHTCH
siceH, a napajnokc HukosnbcoHa nepecraeTr GbITh MapamioKCOM.
FIpoayKThl aJeKTpoJii3a He MOryT coOHpaThcsi Ha OJHOM IIO-
JIIOCe — TOJIbKO Ha Pas3HBIX IOJocaXx.

I'porryc 6Bl HccrenoBaTenb C upe3BbUalHO Goraroi
HayuHo# ¢aHTasuell. M3 Jledinuura oH BepHyJCS Ha poOAH-
Hy U NocesHJIcs B MecTeuke ['enyueft, Hepaneko ot Euxrasml.
OH MHOro sKCIepHMMEHTHpPOBaJ M Hanucaj psifi HHTEPECHBIX
cratefi. B onHOll pa6oTe OH pa3BHUBaeT psifi BaXKHbIX HAed O
COCTOSIHHU MOJIEKYJ1 PACTBOPEHHOTrO BellecTBa U BOALI B PacT-
BOpe: «¥YxKe B caMOH XKHIKOCTH, 6Jarofapsi HaxoAsLIUMCH B
Hell 3/leMeHTapHbIM 4acCTHLIAM, AOJKEH MOCTOSIHHO AEHCTBO-
BaTb ra/ibBaHH3M. OH He BBI3BIBAET HUKAKOIQ XHMHYECKOr0
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SIBJIEHHSA JIUILIb IOTOMY, YTO BCe JeHCTBYIOLIHE 3JIEKTPHUECKHE
CHJIBI HaxoAsTCcs B paBHOBecHH. Kak TOJIbKO paBHOBecHe
Hapyulaercsi, HacCTynaeT XHMHUYeCKHH 3ddeKkT».

['porryc BooOiuie mnoJaraj, 4TO KOrja COMpHKacaloTcs
JIBA BellleCTBa, KOTOpble MOTYT B OMNpeleseHHBbIX YCJOBHAX
XHMH4YeCKH AeHCTBOBaTb ApYr Ha Apyra, TO «BCerja HMeeT
MeCTO MOJIIPHOE PacnoJsioxKeHHe JIerkKoNnoABHKHbIX JleMeHTap-
HbIX 4YacTed BelllecTBa, MeXJIy KOTOPbBIMH H TMPOHCXOIHUT
3JleKTpHUecKoe Bo3faeficTBHe». IJTO ykaszaHde ['poTryca Ha
CBSI3b XHMMHUECKHX M 3JIEKTPUUECKHX CHJ B JaJjibHellieM
BCerjaa y4HThIBaJOCh NIPH pa3paboTKe TeOPUH peaKL Ui nogo6-
Horo popa. Maeu I'porryca o ToM, YTo paciuensieHde MOJeKy.1
Ha 3JieMeHTapHble COCTaBHble YACTHLBl MPOHUCXOAHT ellle 10
NeHCTBUS 3JEKTPUUECKOrO TOKA M UTO 3TH YACTHIbI MOJSPHO
COENUHSIOTCA M OTTAJKHBAIOTCA MO BCEM HAaMpaBJIEHHUSIM,
yepe3 MHOrO JieT ObJIH pa3BHTHl B TEOPHH 3J1EKTPOJHTHYECKOH
Jucconuanuu, co3naniHoii Ceante AppeHHYycOM H ero eauHO-
MbILIJIEHHHKAMH.

I'poTryc npeamosiouJ, 4YTO OKHC/IHTEJbHO-BOCCTAHOBH-
TeJbHble peaKLHH CBs3aHbl C Mepefadedl 3JEKTPHUYECKHX
3apsoB OT OAHHX YacCTHL K IPYrHM. DTO Takxke GJH3KO K
COBpeMeHHBIM B3IJIsilaM Ha MeXaHu3M Takux peakuuii. [Tocre
TOr0O Kak JpcTel OTKpbLI 3jaekTpomarHerusM, [porryc B
1820 r. ycTaHOBHJ, YTO MAarHHTHasi CTpe/JKa OTKJ/OHSeTCs
He TOJbKO MpPH MPOTEKAHHH TOKa uepe3 MeTaJIHUeCKHH
MPOBOJHHK, HO M INPH €ro MpOTeKaHHH uepe3 MNPOBOJHHK
BTOPOro poja, a HMEHHO yepe3 JbHAHYI0 HHTb, CMOYEHHYIO
cojieBbIM pacTBopoM. Tak 6bLIO yCTAHOBJIEHO CXOJCTBO 3JIEKT-
puuecTBa, NPOXOASIIEro yepe3 MeTall H pPacTBOPHI.

«[eHnanbHO npugymaHHas TeopHs», Kak Boipasuics OcCT-
BaJibA, NepBasi TEOPHUS 3JEKTPOJH3a, HACTOJNBKO IMPOCTO H
HarJsioHO OOG'bSCHSNAa MEXaHU3M 3JeKTPONPOBOJHOCTH H pas-
JIOXKEHHUSl BOABI, UTO, KaK YyXe Obl10 cKasaHO, OBICTPO MOJY-
yusia obuiee MpH3HAHHE M LIMPOKOE pacrpocTpaHeHHe. ¥YiKe
npy xU3HH ['porryca ee u3jaranu B yyeGHHKAxX MO XHMHH
1 (PU3HKe KaK HeyTo camo cobo# pa3dymemolleecsi. bosee Toro,
HUMSA ee aBTOpa yallle BCero AaKe He yrnomHHajocb. [laxe
[am¢ppu [3BH, npuHsABLIHH TeopHIO 3JjeKkTpoausa [porryca
6€30roBOPOYHO, B CBOHX paboTax €ro HMeHH He yNOMHHaerT.
M 3710, KOHeYHO, He NpOsiBJeHHe 3JIOHAMepeHHOH 3abbIBUH-
BOCTH, a Pe3yJibTaT MPOCTOTHl H ecTeCTBeHHOCTH TeopuHu. OHa
BOCIOPHHHMMAJach TaK ke, Kak Tab/xla yMHOXKeHHs, KOTOPOH
Mbl MOJIb3yeMCSsl, HH pa3y He 3aJyMaBIUHUCb HajJ HMEHeM ee
u3o6peratensi. A Beab OH Gblj, He MOI He ObITb!

26



HUma [porryca, oaHako, He OblIO NpegaHo 3abGBEHHIO.
O HeM 3HAIOT Bce HCTOPHUKH HAayKH H BC€ CMEUHAJHCTHI N0
¢usnueckoi XUMHH. MM ropasTca ero CoOTe4eCTBEHHHKH.
Howm, rae o xuJ, He coxpaHuJcs. Ho no cocencrtsy, B ropoae
Baycke, B KpaeBeJUeCKOM My3ee eCTb MeMOPHaJbHBIA YroJoK
Teonopa ['porryca. Ha moprpere coBcem MOJI0L0MH 4e€/0BEK B
KaMm30J/ie C BbICOKHM BOPOTHHKOM COCPEIOTOYEHHO CMOTDPHT
Blanb. B okpyre euie GbITyeT npefaHHe O IOHOLIE, KOTOPbIH
ObITAJICA «MO BKYCYy BOJbI» HAaHTH 30J10TO, YTOIJIEHHOe OT-
cTynamuwMumMi H3 PoccHu HamoseoHOBCKUMH Bodckamu. Ho y
Hero HHYero He MOJYYHJIOCh, B HEro Xe CaMOro «focejuJ/cs
yepT H 3aJylIHJ ero». TakK OKpecTHble XKHTeJH OOBACHAH
HEMOHSATHbIE JAJisT HUX 3aHATHA OJIHHOKOTO yejoBeKa, H3yuas-
IIero MecTHble MHHepaJ/ibHble HCTOUHHKH, ero AoMallHHe Onbl-
Thl, €r0 TAHHCTBEHHYIO GOJie3db H TPAaru4yecKkyi CMepTb.

HOyra Tlerposa

B Poccun o ctos6e BoabThl y3Hanud B roj, ero
oTkpuiTHs. 20 okTa6Gpsi 1800 r. pycckuil mocsanuuk B [aare
. A. ToauuslH, B Moaonoctd apyr Bosabrepa u Huapo, B
nucbMe, agpecopanioM Ilerep6yprckoii AkagemMuH Hayx, NH-
call: «['ajbBaHHCTBl OTKPBUIH BeCbMa JIOGOMBITHOE 3JIEKTPH-
ueckoe siBjieHHe, L{UHKOBbIE U cepeGpsiHbIe MJIACTHHKH, MOJO-
JKeHHble TNomepeMeHHO APYr Ha Jpyra H OTHeJeHHble ApYT
OT JApyra cjerka CMO4YeHHOH ¢JiaHe/bio, IPOU3BOASAT TOJUOK
H JlaXKe 3JIeKTPHUeCKHe HCKpBI»,

XUMHUECKHH HCTOYHHK TOKa MpHBJEK BHHMaHHE PYCCKHX
yuenblx. Ocenblo 1801 r. Ha 3acenanuu AxkajeMHH Hayk Je-
MOHCTpHpOBaJsach Gosblliasi BoJabToBa GaTapesi. O CBOHX OMNbl-
TaX C BOJbTOBBIM CTOJOOM, «COCTOSIIIMM H3 150 cepe6psiHbIX
MJIACTHHOK, TaKOro e KOJIMYyecTBa IMHKOBBIX H KYCKOB
LIepCTH, CMOUEHHOH B pacTBOpe COJH», CO06Ia/] MOYeTHbIH
yjed IlerepGyprckoii AkajeMud HayK H HHOCTPAHHBIH uJieH
JlonpoHckoro KoposeBckoro obuiecTBa, BHule-npe3uaent ['op-
HOH Kosuernn Amnosjoc AnoasnocoBHu Mycun-Tlymikun
(1760—1805), pasHOCTOPOHHHH yueHbI, H3BECTHBIH CBOUMH
pa6oTraMH MO XHMHH M MHHepaJOrud. Buliu mokasaHbsl U He-
KOTOpble pH3HOJIOTHUECKHe AeHCTBUSI HOBOTO HCTOYHHKA TOKA.
Coobuenne o6 stomM Mbl Haxoaum B «C.-TletepGyprckux
BegomocTsix» oT 1 okrabpsa 1801 r.

A B ceabmoM Bhimycke «CeBepHOro BecTHHKa» 3a 1804 r.
B 3aMerke «Kpatkoe o6o3penue C.-Ilerep6yprckoii Menuko-
XHpYDPrHuecKoi akajeMHH» coobuianoch: « MenqHIHHCKadA KO-
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Jerusi... B 1802 rony no npeacrasJ/enuio npogeccopa Ilerposa
onpejesu/a AOCTaTOUHYI0 CYMMY AJISI IPUTOTOBJIEHHSI OTPOM-
HOH ra/nbBaHuueckoll Gataped. [locpencTBom TakoBo# Oarta-
pen cefl HeyTOMHMBIH OTedeCTBeHHBLIH Hall (pU3MK Aejan B
NPHCYTCTBHH MenUUHHCKON KOJIIErMH H MHOTHX 3HAMEHHTBIX
ocob6 mnepBble NyG6JHUHble ONBITHI Cero rojga mast 17 aHS».

[Ipogeccop Iletep6yprckoit MeIHKO-XHUPYypruueckoi aka-
nemun Bacunuit BaapumupoBuu IletpoB (1761—1834) nHe
CTaJ MOBTOPSATD ONbITHI CBOUX HHOCTPAHHBIX KOJJIET ¢ BOJIbTO-
Boit Gatapeell. OH pelllnsl U3Yy4YHTb SIBJEHHS, KOTOpbie OYyAeT
BBI3bIBATb OYeHb GOJILIIONH H MOUIHBLH cTOJ6. FIMEHHO Ha 3TOM
NyTH eMy OBbLIO CYXJAEHO CAeNaTb OTKPLITHE OrpOMHOH BaX-
HOCTH.

PesynbraThl Hccie0BaHHH ¢ BOJbTOBHIM cTON60M IleTpoB
M3JI0XKHUJ B H3BeCTHOH KHHre «M3BecTus 0 rajbBaHH-BOJILTOB-
CKHUX ombiTax», Bhienuied B Ilerep6ypre B Hosi6pe 1803 r.
dra KHMra, Tak ke Kak M gpyrue paborsl B. B. Ilerposa,
HanucaHa npekpacHbIM si3bIKOM. «Iloenuky »xe,— mucas oH B
BBEJI€HHH,— CKOJIbKO MHe H3BEeCTHO, JOcCeje HHKTO elle Ha
POCCHHACKOM fI3blKe He H3[aBaJjl B CBET U KpaTKOro COYMHEHHSs
0 SIBJIEHHSIX, IPOHCXOJSIUHUX OT rajbBaHH-BOJbTOBCKOH *KHA-
KOCTH, TO fl JOJIOM MOMM MNOCTaBHJ/ OMHCAaTb MO-POCCHHCKH
JleJlaHHble CAaMHM MHOH Ba)XHeMIie U JI060NbITHERLIHE ONbITHI
NOCpeNCTBOM Ta/lbBaHH-BOJLTOBCKOH GaTapeu».

[leTpoB BHec cyllleCTBEHHbIE YCOBEPLIEHCTBOBAHHUSA B KOH-
CTPYKLUHIO BosJbTOBa crosb6a. HoBbI# cron6 cocTosin M3
4200 MemHBIX H LLHHKOBBIX KPY2>KKOB AMaMeTpoM 3,5 CaHTHMeT-
pa. Ecau 661 UX MOXKHO OBLIO MOJIOXKUTb APYr Ha Apyra, To
BbicoTa GaTaped npesbicuaa 6bl 12 merpos. [lerpoB Hamed,
YTO Jlake PH ABYXCTAaX IJIACTHHKAX B TAKOM CTOJ6€ 3J1eKTpPO-
JUT (OH MPUMEHSJ HallaThlpb, KOTOPLIM NPOMUTLIBAM 6GyMa K-
Hble TPOKJAAKH) BbIXKHMaJjcsl H3 OyMaXkKHbIX JHCKOB, pac-
MOJIO>KEHHBIX B €ro HHXXHeH uacTH, H JelicTBHe GaTapeH
ocsnabeBaJno. [ToaToMmy OH pacnosokua cBolo 6aTtapeio ropu-
30HTAJIbHO B CIlel[HaJbHOM SILIHKe U3 KpacHoro aepeBa. Kpyx-
KH OblJIM MOCTaB/eHbl Ha pe6po U YJOXeHbl B YeThblpe COoellH-
HEHHBbIX [OCJeN0oBaTe/lbHO pAna. BHyTpeHHSi1 MOBEPXHOCTb
SIIIMKA 6Gblla MOKphLITA H30JsIUHeH — CypryuHbiM jJakoM. Bce
3TO JeJlajio CTOJA6 [JOCTAaTOYHO MOLIHBIM, JOJIOBEUHBIM H
yAO6HBIM 115 mosnb3oBaHus. [locse lerpoBa MHorue yueHoe
CTalud CTPOHTb OPH3OHTAaJIbHbIE BOJIbTOBLI GaTapeH.

ITo coBpemeHHbIM oleHkam Gatapes [lerpoBa naBana
HamnpsixkeHue okoJso 1500 BosbT— pas B cTo, BUAUMO, 6oJblie,
yeM moJy4yujaoch y HuKo/sbcOHa H ero KoJuer.
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MoIuHbli MCTOYHHK TOKa No3BoJMJ [leTpoBy mnpoBecTu
pasHoo6GpasHble HCCNEA0BAHUA H CAeNaThb HEeCKOJbKO OTKpHI-
TH# U HaGmoneHnid. OH yCTAHOBHJ, YTO pasJjHUHbIE BelllecTBa
10-pa3HoMy BelLyT ce0si NpH 3JeKTPOJIH3e, YTO /s pasJjoxKe-
HHsl BOJbI, HAMPUMEP, AOCTATOYHO 6aTtaped U3 ABYX map mJja-
CTHHOK, a JJIsl pa3J/IOoKeHHs1 BOJHBIX pACTBOPOB MacJa U CIHp-
Ta TpeGoBaJsiach Bcsi ero orpoMHas 6arapes us 4200 nap. Oka-
3a/10Ch, YTO Ha 3JEKTPOJiM3 U Ha pabory 6GartapeH CyllecT-
BEHHOE BJIMsIHHe OKasbiBaeT TeMmnepartypa. OH mucaJs, uto oT-
JlaBlliasi Ha X0JI0/le BECh CBOM 3amnac 3JeKTposHepruu 6atapes
«OXKHBaeT», ecJH BHECTH ee B TelJOe [OMelleHHe; «...BOBCe
npekpaTuBlleecs WJH, IO KpalHell Mepe, BecbMa ocjabeBliee
ee ledCcTBUE ONSATh CTAHOBUJIOCH NTOCTENEHHO YYBCTBHTENbHEE...»

Hayuas pasfokeHHe >XHUJIKOCTEH 3JIEKTPHUECKHM TOKOM,
[leTpoB onuH U3 nepBbIX OOHAPYKUJI, UYTO MaTepHaJ JIEKTPO-
JIOB pasJjiaraercs Tak e, KaK H XXHUAKOCTb (OH cyHTaJ, uTO
MeTaJ/lIMuyecKHe 3JEeKTPOLAbl, K KOTOPbIM MOJKJIOUEH «IIJIIOC»
6arapeH, OKHCJSIOTCA), H OKa3blBaeT BJAHSHHE HA TeueHHe H
pe3ysbTaThl Tako# peakuuu. Msyuas BiausiHHe MaTepHaJja
3JIeKTPOAa HAa peaklHio, OH OTMETHJ], UTO H3MeHEeHHEe OKPaCKH
JKHJIKOCTH Y 3JEeKTpOofa 3aBHCUT OT IPHPOAbI MeTaJsia, U3
KOTOPOTO H3rOoTOBJIEH 3JeKTpoA. OZHHUM H3 mepBLIX OH Hay-
YHJICA BBIAGJIATb C MOMOLIBIO 3JIeKTPUUYECKOr0 TOKA MEeTaJlJibl
U3 pacTBOPOB HMX coJel.

JkcnepumentHpoBas IleTpoB ¢ ynoenuem u Gbln Ha pef-
KOCTb H300peraTe/ieH NpU pa3paGoTKe METOAMKH HCCJeN0Ba-
Hus. He 3abyzneM, uto B Te BpeMeHa npu6opoB ObLIO MaJo,
HM aMIepMeTpoB, HH BOJILTMETPOB He CYlllecTBoBaJio. Kaue-
cTBO pa6othl 6arapen IlerpoB onpenensii no cBoeoGpasHOMY
OLLLYLI€HHIO, KOTOPOE BLI3bIBAJ 3/1€KTPHUECKHUH TOK B €ro 1najb-
uax, Korna oH KacaJicsi UMH crosnba. Uto6hl caenaTh Nmasblibi
6os1ee uyBCTBUTEJIbHBIMH, OH Cpe3aJsl C UX KOHUHKOB BepXHHH
CJIOH KOXH; TOra eMy yLaBaJoch OGHapyXHTb JaXe OueHb
ca1abbli TOK.

ITerpos paspa6otaJ cnoco6 U30JISALMH IPOBOLA CYPryuoM,
a TaKXXe CINOCO6 H3rOTOBJEHHSI MHOTOMKUJBHOIO THGKOro
NpoBOJA C H30/ALHOHHBIM NOKpbITHEM. HeCKOJbKO TOHKHX
ctpyH IlerpoB o6BHBa/n MeZHOH NMPOBOJIOKOH WJIM IIEJTKOBOM
HHTKOH, a 3aTeM MOKpbIBaJ TOHKHM CJIOEM BOCKa.

Hamuoro panbue apyrux IlerpoB mpuMeHuJ mapasienb-
HOe COeJMHEHHe NPOBOAHHKOB, NPH KOTOPOM 3JEKTPHUYECKHI
TOK, «BXO/ifl OlHOBPEMEHHO BO BCe U3 HUX M NMOKUAAs HX yepe3
COe[IMHEHHble BMECTe KOHIbI», NPOU3BOAHJ GOJjiee CHJIbHOE
nelcTBHeE.
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B «H3BecTusix 0 rajbBaHHU-BOJBTOBCKHX OMNbITax» Oblia
BIEpBLIE B MUDE ONMHCaHa 3JeKTpHUecKas 1yra, BO3HHKalolLas
Opu cOJHXKEHHH [BYX YTOJbKOB, COEJHHEHHBIX C HCTOUHHKOM
ToKa: «EciH Ha CTeKNAHHYIO MIHTKY GYAYT MOJIOXeHH JBa
IpeBeCHbIX yrjs U €eCIH MNOTOM MeTaJJIM4eCKHMH H30JH-
POBaHHBIMH HaNpaBHUTENSIMH, COOGIIEHHBIMH C MOJIOCAMH Or-
poMHO# OarapeH, NpHUOJAHKATb OHble OJHH K JPYromy Ha
paccTosiHHe OT OAHOH A0 Tpex JHHHH (IMHUSA — cTapas
pycckas Mmepa JJIMHBI, paBHasg MNPHUOIH3HTENBbHO 2,5 MM.—
I'. B.), To siBasieTCsl MeXIy HHUMH BecbMa sIpkUH G6esoro
IBeTa CBeT HWJHM IJlaMfi, OT KOTODOro OHbBIe YIVIH CKOopee
WM MeJJeHHee 3aroparTcs, H OT KOTOPOrO TeMHBIH MOKOH
JIOBOJIHO SICHO OCBellleH GbiTb MOXKET».

Bocemb JsieT cnycTs Takoe ke cBeueHHe OTKpbLT [l3BH,
Ha3BaB 3JeKTPHYeCKYyl0 AYyry BOJLTOBOH IYroi.

[IpakrHueckoe ucnosnb3oBaHue jayra IlerpoBa Hamuia
npexJie BCEro B OCBeTHTeNbHON TexHHKe. B 1875 r. TanaHT/IH-
Bblif u3obperartenp IlaBen HukonaeBuu $16soukoB (1847—
1894), pacrmosoXuB yriu napaJ/ielbHO H pasjeluB MpoMe-
KYTOK MeXIY HHUMH H30/HPYIOLIUM BelleCTBOM, CIIOCOOHBbIM
HCHapsATbCsi MO Mepe MX TOPeHHs, CO3[aJ «3JeKTPHUECKYIO
cBeuy». «PycckHil cBeT», KaK Ha3blBaJu H306peTeHue $167104-
KOBa 3a rpaHuiel, BIepBble OCBETH/ MapHKCKYI0 MJIOLAAb
Onepa, pOCKOIUHblE MNapHXKCKHE Maras3uHbl, TyMaHHble Ha-
6epexxHbie Tem3bl, wymHbld nopt B ['aBpe. Bmocnenctsuu
cBegH §l6s0ukoBa ropesu Ha JlwrefiHom Mocty M Ha Exare-
pusuHcKo# miowanu B [lerepGypre, Ha Banrtuiickom, [TyTu-
JosckoM, OGYXOBCKOM M ApPYrHX 3aBoiax.

[To uuunuatuse B. H. YukoseBa, cosmatrenss MoCKOB-
CKOro TNOJIMTeXHHYyeckoro Mmyses, nyra [lerpoea Oblia mpH-
criocobseHa I/ MPOXKEKTOPOB BO BpeMsl PYCCKO-TypeLKOH
BOiHbBI. Bosiblero nyrosele jiamibl He gOCTHIVIH. Ha cMeHy UM
NPHILJIH OPOCThble M JelleBble Jamilbl HakajlHBaHHA. 3aro
3JleKTpHUYecKasi Ayra Hauuia camoe LIMPOKOe NpHMeHeHHe B
3JIEKTPOCBapKe H 3JeKTpOMeTaJsypruH.



rnABA 3. ATOMDBI
AJEKTPHYECTBA

Bennkuit uzoéperarean Iasu

20 Hosi6psi 1806 r. nepexn Jlongonckum Kopo-
JIEBCKHM o61iecTBoM C JeKuueH «O HEKOTOPBIX XHMHYECKHX
IefCTBUSAX 3JIeKTpUuecTBa» BulcTynua I'smopu Hasu (1778—
1829). «Cpenu Ten, JAOMKHX XHMHUECKHE COeIHHEHHS], HMEIOT-
Csl IPOTHBONOJIOXKHO 3apsiXKeHHble,— roBopun oH.— Ilpume-
POM TaKHX MPOTHBOMOJIOXKHOCTEH SABAAIOTCS KUCJbIE H 111€J104-
Hble BellecTBa, cepa H MeTaJqbl... Ilpeanmonarast noJanyio
cBOGOY IBHXXEHHS HX YaCTHL, Mbl IOJMKHBI CUHTATh, YTO 3TH
Tena OYAYT NPHUTATHBATLCA APYT APYroM MOJ JeHCTBHEM
3JieKTpHYecKoH cuably. Ha Bonpoc, kakum o6pa3om nporekaer
o6pa3oBaHHe XHMHUECKOro coeiMuHeHusi, J[I3BH oOTBeuas:
«[Ipeanonoxxum, uTo HMEIOTCA [IBa Teja, YACTHUbLI KOTOPHIX
HaxoJATCs B Pa3/IMYHBIX 3JEKTPHUECKHUX COCTOSIHHSIX, AOCTa-
TOYHO HAaNpsXKEHHbIX, YTOObl COOGLIUTL HM NMPHUTAraTENbHYIO
CHJ1Y, TPEBOCXOASALILYIO CHJIbI cuensieHus. Torna noskHO obpa-
30BaThCsl CoefAnHeHHe. TakKOB JOJKeH ObITb NPOCTeHLuHi
MeXaHH3M XHMHUECKOTr0 COeIHHEHHSI».

Korzna rosopatr o [I3BH, BCIOMHHAIOT KpbliaTyio ¢pa3sy
TOH 3M0XH: «JIBa BeJHKUX COGBLITHSI MOTPsCAH AHrIHIO B
1815 rony: no6ena Bennuurrona Hax Hanoseonom u noGena
JoBH Han pynHHYHbIM ra3oM». Hu OnHH ydeHBI He OTKpbLI
CTOJIbKO 3/1eM@HTOB, CKOJIbKO OTKpPBII [3BH... DTO OH H306pei
caMoe nepBoe GJecTslliee TEXHHYECKOE NMPHJIOXKEHHE 3JIEKTPO-
JM3a — Ccrnoco6 MoJIyyeHHs] 3JeMEHTOB KaJsusl U HaTpus. ITo
OH OTKpBJI BecessIlHA ra3 — 3akuchb a3ota. 1o OH... Brpo-
yeM, caM OH OyaTo 6bl cKasaj, 4YTO CaMbiM BeJHKHM ero
OTKpLITHeM Obl10 OTKphITHE Papapes...

[Tocne Toro Kak OH 3araymwusa 3yGHYIO GOJb 3aKHChIO
asora M OTKPbLI TakKHM 06pa3oM HapKOTH3HpYIOllee Be-
11eCTBO, NPHMEHAIOLeeCs H MO Cel [JeHb, H NMOCJe TOro Kak
06 3TOM y3Haa Becb JIOHAOH, K HeMy INpHILET CBETCKHH
ycnex. Co Bcex KOHIIOB AHIVIMH K HEMY NPHe33KaJli NOAbIILATh
BeceasiiuM rasoM. CoszaBannch faxe Kay6bl go6uTeneii Be-
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cesisiiero rasa. JIssu mpuriacu/id B KoposeBCKHE HHCTHTYT
B JloHpaoHe.

ITOT HMHCTUTYT Obl1 OCHOBaH B 1799 r. BeHnmxameHom
TomncoHOM, NJIOAOBHTEIM H30GpeTaTeNeM H KPYITHBIM YUEHbIM.
OH BHec GOJbLIOH BKJIaj B TEOPHIO TEMJIOTbl M SHEPrHH, IO-
KasaJj, yto pa6ora nmpeBpailaeTcsi B TEMJIOTY H UTO TEMIOTa
€CTb OCOOBIH BHJA ABHXXEHUS — JIBHXKEHUE YaCTHIL BELIeCTBa.
ATO NpHBEJO K 3aMeHe TEOPHH TEIIOpOAa KHHETHYECKOH
Teopuel TenynoTul. OH TakxkKe u3o6pes Kajopumerp, GoToMeTp,
KYXOHHYIO MJIHTY, ABOHHOH KHMISATHJBHUK, Neub JJs1 06XKHra
KHpIHUeH, apMeHCKYIo NOJIeBYIO KYXHIO, Ko¢eBapKy, 1apoByio
cucreMy OTOm/MeHHsi JOMOB... OH OTKpbUI KOHBEKIHOHHbIE
TOKH B XKHMIKOCTSIX M rasax, ycraHoBuJ, uto npu 4 °C Bozma
HMeeT MAaKCHMaJsbHYIO MIOTHOCTb. OH OblI BEJHKHM NMpPaKTH-
KoM M opraHu3aTtopoM. B EBporne oH nmpousses Takyio ke pe-
BOJIIOLIMIO B TEXHOJIOTHH NPHUI'OTOBJIEHHUST MHILH, KAaKyIO CIyCTs
cTo JieT B 06JacTH 3jekTpuyectBa npouspes IdaucoH. OH
BBeJI B ynorpebJ/eHue KapTogesnb, iponaraiiupoBas Kope Kak
CTHMYJIHPYIOILHI 3aMeHUTe/ b aJKOroJs, Npuayman KoeHHHK
C CHTEYKOM.

[Touemy ke cefiyac 3TOT 4eJOBEK H3BECTEH TOJbKO Y3-
KOMY KpYTy HCTODHKOB HayKH M CHELHaJUCTOB B 06/acTH
TepMoaHHamuku? [IpHunHa mMaJsol ero nonyJasipHOCTH KpOeTcs
B 0COOGEHHOCTAX €ro JIMYHOCTH. TOMIICOH Obl1 4ecTONI00HB,
HO GeCNpHHLIUIIEH U KpafiHe Hepa36opuHB B cpeacTBax. [lepen
BLICOKOIIOCTABJIEHHBIMH 0cO6aMHU OH MpeCcMbIKaJCA, C PaBHbI-
MU OblJ1 SI3BHUTEJIEH W BepOJIOMEH, C NMOJYHHEHHBIMH — THpPaH.
Hu pabGoratb, HH APYXKHTb C HUM HHUKTO HE MOT, IOBCIOLY
OH HaXHBaJs BparoB. DTO Gbl1 reHHaJ/bHbIH, HO MOPOYHLIH H
HeBbIHOCUMBI yesoBek. OH ycmes He TOJIbKO Hau3obperarb
MHOXK€CTBO Belllell U cIesaTh BblJAI0LHecss OTKPLITHS, OH Obl1
U MOMOILIHUKOM MHHHCTpA HHOCTPAHHBIX JeJs, H GDHTAHCKHM
wimioHoM B DBaBapuu, W myckajcsi B KakHe-TO aBaHTIOpHl B
Awmepuke. O HeM MOXHO MUCATbh NMPHKIOUEHYECKHE POMAaHBI.
KoponeBckuil MHCTHTYT, KyZa OH mnpuraacui [3BH, nepso-
HayaJbHO ObLI CO3/laH KaK BhICTaBKa H3o6pereHHHl TommcoHa,
a Takxe mecro, rae ToMIcoH, oH xe rpad Pymdopa, mor
JlaBaTh COBETHI XKeJAIOIIHUM, KaK CTPOHTb CBOIO XKH3Hb. U xoTel
COBeThl ero GblBaJid HEMJIOXH, MOYTH Ha BCeX, KOMY rpa¢d Hx
IlaBaJjl, OH MPOU3BOAMJ HeGJaronpHsaTHOe BIeyaTJeHHe.

[TepBas Bcrpeua [13BH ¢ TomncoHoM pa3odapoBaJjia rpa-
¢da: MaHepbl IOHOr0 yueHOro ObIM JaJjeKo He Ge3ynpeuHbl.
IlpaBna, a1u0 MOJIOROro yesoBERa AblllaJjJO BHYTPEHHHM OF-
HeM H CBHJETEeNbCTBOBAJNO O HedaypsiiHoM yMe. [locae nepsoi
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JKe ero JIEKLHH BCe MOHSIH, UTO Nepe] HUMH YeoBeK 60JbIlo-
ro tanaHta u Gjectrsumuid oparop. Ha jekuuun I 3Bu xomuau
Jaxe IMO3Tbl: He TOJNbKO, KaK MNHCaJd OJAHMH COBDEMEHHMK,
/IS OMOJIHEHUSI CBOEro Hay4yHoro 6araxa, Ho U AJis oGoraiie-
HHS CBOEro 3anaca cJaoB 4 Mertadop. B aBaguatb TpH roza ox
crajl npodeccopoM XHMHH, @ B ABaJLAaTh YeThIpe — YJIEHOM
Koposnesckoro o6uiectBa. [IsBH MHOro cuenan B 06JacTd
3eMJieIeIbyeCKOdl XMMHH H B APYTHX NPHKJAaJHBIX ee 00-
Jactsix, Ho 6ojiee BCEro 3aHHMAaJO €ro H3ydeHHe AEHCTBHA
3JIEKTPHYECKOr0 TOKa Ha BELLeCTBa.

I3BH HceenoBaJ passioXeHHe BOJHBIX PacTBOPOB coJjed
3JIEKTPHUECKHM TOKOM H YCTAHOBHJ, YTO BOAODOJ, LIEJOUYHBLE
BELeCTBA U MeTaJJIbl, 8 TaKXe HEKOTOpble ILeJOUHble OKHC-
Jibl TPUTSACHBAIOTCS OTPHLATEJbHBIM 3JEKTPOAOM H OTTal-
KHBAIOTCS MOJIOXKHUTENbHBIM. KHCIOpOA XKe U KHc/ble BellecT-
Ba, HAMPOTHB, IPUTSATHBAIOTCS MOJO0XKHUTEIbHBIM 3€KTPOAOM H
OTTa/IKUBAIOTC OTpHUATEbHbIM. «[ aJbBaHH3M,— FOBOPHI
OH,— He CO3[aeT HOBbIX BeLeCTB, a pasjaraer CyLIeCcTBY-
oue».

B 1807 r. [13BH ony6JHKOBaJ CBOIO TEOPHIO O POJIH 3JIEKT-
puyecTBa B XHMHH. Teopus Obl1a OCHOBAHa Ha TOM, UTO
«Tesna, CHocoGHble COeNUHATbCS XHMHYECKH, NpHO6GpeTaroT
Npd KOHTAKTe C Ha3/J1eKTPH30BAHHOH MOBEPXHOCTBIO NPOTH-
BOMOJIOXKHBIE 3JIEKTPHUECKHE 3aPAIbl»; UTO «aKT XHMHYECKOH
peakuHH npejcTabJasgeT co60# He YTO HHOe, KaK BblpaBHHBaHHe
3JIeKTPHUECKUX 3aPSILOB»; UTO «ECJIH COOGLIUTD 3JEeKTPHUECT-
BO KakUM-IH60 COeIHHEHHSIM, TO Te€ M3 HHX, KOTOphle 3aps-
JKEHBl MOJIOXKHTENbHO, MepeJBHraloTCi K OTPHLATENbHOMY
noJocy, a 3apsi’KeHHble OTPHLATENbHO — K IOJIOXKHTEIbHO-
My»; U HaKOHeW, Ha TOM, «YTO MEXAY XHMHUECKHMH H
3JIEKTPHUECKHMH NPOLleCCaMH CYIeCTBYeT OIpeje/eHHas 3a-
BHCHMOCTb U NepBble BCerjga CBSI3aHbl CO BTOPBIMH>».

Kak Obl HM Obla NpHBJEKaTeJlbHa 3Ta TEODHA [daxe
CEerojJHsi, OHa CBOJHJIa XUMHYECKOE CPOJCTBO TOJBKO K 3JIEKT-
puuectBy. Ho n/1s1 cBOero BpemeHH OHa Gbljla MPEBOCXOLHA;
OHa chIrpasia OueHb BaKHYIO POJb, CTUMYJHPOBAB H3yueHUe
TeX XHMHYECKHX SIBJIeHHH, KoTopble GBbIIM CaMbIM TECHBIM
06pa3oM CBSI3aHbl C 3/JEKTPHUECKUMH SIBJIEHUSIMH. DTO GbLIO
yXKe HayaJo 3JeKTpoxuMuHu. Jla W nns camoro [13BH OHa
sIBUJIachb OCHOBOH JJIs1 MJIOJOTBOPHBIX SKCIIEPHUMEHTOB.

B nmoaasie KopoJieBCKOro HHCTHTYTa OH co6paJ GoJbLIYIO
BosIbTOBY Gatapeto. [1pu noxBeneHny nomocos ctosnba K Cyxoi
TBEPAOH LUEJIOYH HHMKAKHX 3JIEKTPHUECKHX HJIM XHMHUYECKHX
siBJleHHH He HabJofajock. Ho Korma oH B3sil1 cjerka BJaK-
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HBIA eIKU# Kasu#, TO YBUAEN, UTO TaKasl 11e10Ub, KaK TOJbKO
OH BKJIOuas 6aTapelo, HauhHaJjla CHJbHO NMEHUTbCS OT Bbife-
Jasomuxcs rasoB. Uto ke 310 GbliM 3a ras3wnl? Oxaszanoch,
BCEro-HaBCero NPOAYKThl Pa3Ji0XKEHUs BOJHI, 111eJ10Ub 0CTaBa-
Jach 6e3 usmenenuid. Torma JI3BH pellus, 4TO BOHA TOJBKO
MelllaeT M MpOLecC CJeAyeT NpoBecTH 6e3 Hee, paclaBHB
wiesioub. YToOBH nosyudTh GoJiee BBICOKYIO TeMIeparypy,
Jl3BH BAyBas B mjams CIOIHPTOBKH TOHKYIO CTPYIO KHCJIOPOZAA
U Ha IVIaTHHOBOH JI0XKKe BHOCHJI B OTOHb Luesaodb. JIoxka
CIYXKHJIa OTPHLATE/bHBIM 3JIEKTPOJOM, a MOJIOXKHTENbHLIH
KacaJjicsl TOBepXHOCTH pacniaBa. Uepes HeKOTOpoe BpeMsl Ha
CTEHKAaX JIOXKKH NMOSBUJIMCD KanejbKH KaKOro-To cepe6pucToro
MeTasa. OnbIThl GbUIM ONACHBI, YACTO NPOHCXOIUNH B3PbIBHI.
Ilonyuenunft merann JI3Bu Ha3Baga mnortacuem. Pa6oras
TaK Xe C eJKUM HaTpoM, [[3BH BbIENHJ MeTajasl K HasBal
ero cogueM. BriociencTBuM notacuii cTajnu Ha3blBaTh KajaHeM,
a coaul — HaTpHeM.

B kopoTkuii cpok Takum xe o6pa3om J[I3BH BhIAECIHI
HOBLIE 3j/IeMeHThl — 0apui, KaJbLUi, CTPOHLUH, Maruui, 6op.
Cemb HOBbIX 37eMeHTOB OTKpbl1 [Jl3Bu! W Bce Graropaps
BOJIBTOBY CTOJI0y, 6J1arogapsi 3JeKTPHYECTBY.

JKussb ero cHayana tekna cuactiuBo. OH JKeHuJCs Ha
6oraToil MOJIOAOH BJOBE, OYEHb MPHUBJEKATENbHOH MEHIIHHE
C JKHMBBIM H CHJIbHBIM XapaKTepoM, MOJY4YHJ 3BaHHE JOpAaA.
Pa6oran Hackokamu: TO nponazgan B JabopaTOpHH, TO OKY-
HaJjicsl B BUXPb CBeTCKOH xHU3HU. Ho BOT 3a0poBbe ero crano
yxyamarbes. J19BH He pa3 Hrpasn co cMepTbio: GH 06oxal
OCTphIe OlLylLIeHHA, Obl1 caMOHanesH, 6e33a60TeH H He NpH-
HUMaJ HHKaKHX Mep npenoctopoxHoctd. Ilocsae oTKpbiTuA
HaTpUs U Kajaus OH 3aboJjes, 60/e3Hb efBa He OKasajiach
cMepTenbHOH. CKopee BCero OH OTPaBHJCS MJ1aBUHKOBOH KHCJ0-
TOH. [Ipu cHHTe3e XJIOPHCTOrO a30Ta B3pPhIB CHIBLHO NOBpeAKd
eMy riasa.

K stomy BpemMeHu oTHOCHTCSi ero Bcrpeua ¢ Papaneem.
Ilotrom oH coBepmua nyteumectsue B EBpony, Bcrpeualics
¢ yuenbiMu ®panuun, Mranuu, l'epmanuu. Korna on Bephysics
B AHIVIMIO, NPaBUTEIbCTBO OGPaTHIOCh K HeMy ¢ NpocbOoii
HalTH crnocob npeJoTBPalleH!s] HeCUaCTHEIX Cly4aeB B 1Iax-
Tax: THICSIYM LUAXTEPOB THOJH OT B3PHIBOB PYIHHUHOrO raaa.
Ilponnnatenbunit 138U gorapasncs, uTo MpUUHHA B3PbIBOB —
OTKDBITHIH OTOHb, ¥ 3aMEHMJI JIaMIIOBOE CTEKJIO CEeTKOH, uepes
KOTOpYIO CBOGONHO NMPOXOIHUJH ra3bl H BO3IyX, a Iiams He
MOTJIO BHIPBAaTbCA HapyxKy. Jlammy 3ty H3BH cam HChbTala
B LIaxTe, OHA HallJa WHPOKOe npuMeHeHue, B raserax [13Bu
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HiasbiBasiM 6sarojieTesieM yesjoBevecTBa, BeNHKHM H30€pera-
TeJeM.

B 1826 r. oH nocnenHuil pa3 6bu1 B saGopaTtopHu. Bosb-
HOH W ONMHOKHH, OH yeXaJl Ha KOHTHHEHT, H TaM C HHM CJIYy4HJI-
cs yoap. OH mpocua XeHy npuexatb B )KeHeBY MpPOCTUThCS
¢ HUM. B oTBeT OH nNOJYYHJ HEOXHIAHHO XOJIOAHOE
nucemo. Korna oHa mpuexasia, ero yxe He GblJIG B XKHBBIX.
[locnennee ero usobperenue OGLUIO CBSA3aHO C rajJbBaHU3MOM.
OH nmpenyioXu/ Ha PeAKOCTb OCTPOYMHBIH METOJ MpegoXpane-
HHSl MeIHOH OOIUHBKHM Kopa6Jiefl OT OKHUCJEHHSI B MOPCKOMH
soge. Hano ykpenuTb Ha OOGILMBKE HECKOJbKO IJIACTHH H3
xKese3a. Mexny xene3oM H MeIbi0 BO3HHKHET cJa6hli 3J1eKT-
pHYecKH# TOK, »Xesie3o GyneT pacTBOPSATbCH, a Melb — He
OKUCJIATBbCAA. DTO Obl1a nepBas paGora B 06/1aCTH KaTOIHOM
3alUTH MeTaMJIOB OT Koppo3uH. M nocnennsis pa6ora [13Bu.

OnbiTel Ha Gepery MOCKBLI-peKH

OnbiThl ¢ BOJBTOBBIM CTOJIGOM MPHBOAUIIH BCE K
HOBBIM H HOBBIM OTKPBITHSIM. OHO M3 HHMX GbLIO CAENAaHO B
XOfle 3KCHepHMEHTOB, KOTOpble MPOBOIH/H YHHBEPCHTETCKHE
¢usuku Ha 6epery Mocksbl-pekH. [losb3ysich 3/71€KTPHUECKOMH
MaIMHOH H BOJBTOBBIM CTO60M, npotpeccop lerp MBaHoBHU
CrpaxoB (1757—1813) usyuas, Kak IPOXOOHUT JIEKTPHUECKUH
TOK yepe3 peyHylo BOAY H BJaXKHYIO 3em/i0. OnbiTel y6enuan
CrpaxoBa B TOM, YTO raJibBaHHYECKOE 3JIEKTPHYECTBO, MOJY-
4eHHOe C MOMOILBIO BOJBTOBA CTO0JI6A, H 3JEKTPHYECTBO, MO-
JiyuaeMoe C MIOMOLIbIO 3/1eKTPOCTAaTHUECKHX MAallMH, TOXAECT-
BEHHBI. DTY MbICJIb OH NPOBOAUT B cBoeM yueGHHKe «KpaTtkoe
HauyepTaHue ¢HU3HKH», Bolwenwem B 1810 r. Kak o mnpu-
wen K He#? TIpsimbix ocHOBaHHUIl 17151 Hee He GbLIO HH B HCXOA-
HBIX AaHHbIX BOJbTHEI, HH B MOC/JEAYIOIIMX OMBITAX MO 3JEKT-
posin3y. 3aMeTHM TaKXXe, UTO B TO BpeMsl HE CyILeCTBOBAJIO
HHLIX yKa3aTeseH 3JIeKTPHYECKOrO TOKa, KpoMe (hU3HOJIOTH-
YeCKHMX,— peakUMH JanoK JAryWKH, Hanpumep, ujad GoJes-
HEeHHbIX OILYUIeHHH B NaJjblax, KOTOPHIMH 3KCHEPUMEHTATOP
KacaJiCsl OTrOJIEHHBIX KOHLOB cTos6a W 3JEKTPHUECKoi Ma-
wHHbl. Bruu, npaBaa, ele 3/71€KTPOCKOMBL.

Crpaxos 3aHHMaeT 0oco6oe MecTo B HCTOPHH MOCKOBCKOro
yxupepcutera. OKOHYHB €ro, OH HEKOTOpoe BpeMsi paboTas
cekperapem nostra M. M. XepackoBa, moToMm cTaJ npogecco-
pom yHuBepcuTeTa, a ¢ 1805 r. 6bla1 ero pekropom. OH co3asn
B yHUBepcHTeTe pu3HueckHil kabuHer. Tak e kak B. B. [ler-
pos B [lerep6ypre, CrpaxoB BBen B MocCKBe (U3HYECKHH
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NPaKTHKYM A5 cTyaeHToB. CJCBOM, Hayaslo SKCIepHMEHTaJb-
HbIM paboTam no ¢gusuke B MOCKOBCKOM yHHBepcHTeTe OblIO
[OJIOKEHO HM.

Tak BoT, npoBOAs onbiThl HA Gepery Mocksbl-peku, CTpa-
XOB 0GHApYXKHJ, YTO, €CJIH JLO0JIr0 NMPONYCKaTh 3JeKTpHYeCKHH
TOK Yepe3 TPYHT, 3eMJsl BOKPYT MOJOXHTEJNbHOrO MOoJoca
CTAaHOBUTCSI CYXOH M NPOXOXAEHHe TOKa MpeKpallaercs.
K coxanenuio, 66Jblasi yacTb pYyKONucei, coaepKaliux
pe3yJIbTaThl ero 3KCHepHMeHTaJbHbIX H TeOpeTHUecKHX paboT,
noru6saa npu mnoxkape MockBol B 1812 r., cam oH Bckope
yMep, U BCe HIEH, K KOTOPbIM MpHIIe] 3TOT He3aypsiAHbIH
YUeHbIll, TaK U OCTAJIHCh HEH3BECTHLIMH.

Onpitel CTpaxoBa MpomoJIXKHJ ero koJJera PepauHanm
Opunpuxosuu Peiicc (1778—1852), 3ansaBumiica u3yueHueM
IeACTBHSA TrajJibBAHHYECKOrO TOKA Ha PacTBOPHI.

Peficc 06HapyKHJ1, UTO pPa3/0KEHHE «MeXIOJIOCHOR XKHUA-
KOCTH» Ha COCTaBHbIe YaCTH MOJ, AefCTBHEM rajlbBaHHYeCKOro
TOKa HabJjlonaercst Bcerja, KakoBo Obl HH 6blJIO pacCTOSIHHE
MeXIy MoJilocaMH. «DTOT HHTepecHbll pe3yJbTaT,— NUcad
Peficc,— HeusBecTHBIH 1O HACTOAILETrO BpeMeHH, s AOOLUI U3
OMbITOB, KOTOpblE 51 NMPOU3BOAMJ Ha Oepery MOCKBHI-peKH H
Ha 3eMJe OIHOro caja. I'asbl BbLIEJSNUCH BCEraa ¢ OJHHAKO-
BOH CKOpPOCTbIO Ha KOHIIE IIOJIIOCOB MaJIeHbKOTO 3J1IeMEeHTa,
KOrla OHM HaXOAMJIHCh B HAIOJHEHHOM BOJOH CTakaHe Ha
PAaCCTOSIHHH TOJIbKO OJHOTO [AI0HMa HJH KOrjaa oHH OblIH yna-
JIeHBl APYT OT ApPYyra CJ0eM BOJIbl B ABECTH LIAroB HJH CJI0eM
BJAXXHOH 3eMJIH B AeCAThb, ABAJLATb HJH GOJblle apLIHH».

Mexanuam ssnexrposnnsa Peiicc 00BbsCHSI TeM, UTO «OJHa
U3 JIBYX COCTaBHbBIX UacTeH MOJIEKYJIbl, pa3JjaraeMol nefcTBH-
€M raJbBaHHYECKOTO TOKa, MEePEHOCHTCS OT OJHOrO MOoJIoca K
IpYroMy uepe3 MeXKIOJIOCHYIO XHAKOCTb». Ecau mMexnay no-
JIIOCaMH MOMECTHUTb KaKoe-JH60 NOCTOPOHHEe TeJl0, HapuMep
3emMJ/I0, TO OHa He OyJeT MeLlaTb NPOXOXAEHHIO TOKa H
PasJIoKEHHIO BOADIL.

B 1807 r. Peficc BugousMeHus onbiT HukosbcoHa 1o
pasJjoxeHHIo Boabl. UTO6Gbl H1OGUTHCA pa3fesieHusi NPOJYKTOB
3JIeKTpoJin3a, Peiicc 3amoyHu/ TOMUEHBIM KBaplieM CpeHIO0
yactb U-06pa3Horo 3JjeKkTpoJausepa-tpy6ku. IDTO NOMOIJO
eMy MOJYYHTb YHCThIH KHcaopod H Bopopon. Ho oH 3ameruJ,
YTO NPHIOXKEHHE BHEIIHEro 6O0JbIIOrO HANpsXKEHHS] K 3JeKT-
poaaM MPHBOAMUT K MepeMeLieHHI0 BOAbl B TPyGKe B CTOPOHY
OTpHLIATEJbHOTrO Nnovioca. [1pu AnuTesbHOM NPONYCKAHHH TOKA
yCTaHaB/IMBaJach NMOCTOsSIHHAsl M 3HauuTesabHas (o 20 cal-
THMETPOB) Pa3HOCTb ypoBHeH xHAKOCTH. [lepeHoc xuaKocTH

36



=] e
-

= o — -—| -

—_— l-ee/--.o:_ ::-%

déz_ — e e -—

= — — & — —
o e B —
Seug% —

KBapuebsiid luna

necox
Cxema ombiToB Peiicca mo snekTpoocmocy H saekTpogopesy

noja aefiCTBHEM BHEIIHEro 3JeKTPHYECKOro ToKa, HabJiojaB-
HIMHACA B IMOPHCTBIX TeJax, MOJYYHJI Has3BaHHE 3JEKTPo-
ocMmoca.

Peficc npogomxan MOAUGHUIHPOBATh OMNBITH MO 3JEKTPO-
audy. OH morpyxaJj BO BJa)XHYIO TJIHHY [B€ CTeKJAsHHble
TPYGKH, 3aN0/NHeHHble BOAOH, B TPYGKH BCTaBJISI 3/EKTPOJIbL.
ITocne Bk/IIOUEHHS TOKAa HapsLy C 3JeKTPOOCMOCOM HabJio-
JlaJioch elle 0JHO HOBOe sIBJIeHHe — JIBHKeHHe OTOPBaBUIHXCA
YacTHYeK [VIMHBl B MPOTHBONOJIOXKHOM HamnpaBJeHHH — K
NOJIOXKHTENIbHOMY TMOJIIOCY. $IBleHHe MNepeMelleHHsI YacCTHIL
TBep0H (pa3bl B XKUJKOCTH NIOA AeHCTBHEM TOKa ObLIO HAa3BaHO
JIeKTPOOpe3oM.

Peficc coenan coobiueHue B YHHBepcHTeTe 06 OTKPBITHIX
uM siBjeHusIX. CoycTsl JBa roja BBIIJIH €ro CTaTbH, B KOTOPbIX
6bl1H MOAPOOHO ONHCAHBI 3JEKTPOOCMOC H 3JeKTpodopes.
B 3THX fIBJEHHAX NPOABAAIACH CBA3b MEXAY 3JeKTPHUECKHM
TOKOM M OTHOCHTEJbHBIM IepeMellleHHeM TBePAOH H XKHIKOH
¢aspl. [loHumaHue Takol cBfI3H ObLIO, OAHAKO, HEMOJIHBIM,
u60 sBJEeHUS, oGpaTHBIE 3JEKTPOOCMOCY H 3JeKTpogopesy
0 XapakTepy INPHUHHHO-CJAEACTBEHHOH CBfI3H, TO €CTb
BO3HHKHOBEHHE 3JIEKTPHUECKOrO MOTeHUHana NpH ABHKEHHH
JKMIKOCTH HJIH TBEpPABIX 4YacTHL, ObIH OTKPBITH CIIyCTS
JIUIIb TOJIBEKA.

dddexkT, NPOTHBONOJONKHBIH 3J€KTPOOCMOCY, OTKPbLI
T'eopr Keunke (1834—1924), npodeccop BepanHckoro yHu-
BepcuTera. B ero ombiTax npu NpOTEKaHHH KHIKOCTH uepes
nopHcTylo auadparMy BO3HHKaja pa3HOCTb MOTEHLHAJOB
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CxeMa BO3HHKHOBEHHUS! NMOTEHLHAJIOB TEUEHHUS H OCefaHHs

MeXIY ABYMSl 3/1eKTPOJAaMH, NMOMEIleHHbIMH 10 Pa3HbiM CTO-
poHam pauacdparmbl. $IBieHHe NOJYUHIO Ha3BaHUE MOTEH-
unana teueHusi. Torma xe (a umeHHo B 1859 r.) Ksunke
NpPeNNONIOXHJI, YTO MOBEPXHOCTb TBEPJOrO TeJa 3apsuaeTcs
ONHHM 3HAKOM, a NPHJEralolHHA CI0H XHAKOCTH — APYTHM.
Jra cxemMa nomoraja OObSCHHTb OTHOCHTENbHOE [BHXEeHHe
JKHIKOCTH H 4acTHI, TBepaoH ¢a3bl NMoA AeHCTBHEM TOKa, a
Tak>Xe MOsIBJIEHHe TMOTeHUHasJ a NPU MPOTEKAHHH XHIAKOCTH
yepe3 MOpHCTYI0 Avacgparmy. Brnocneactsuu sra uies npu-
BeJia K OTKPBITHIO YAUBHTEJbHOH IPaHULbl Ha pa3jaene ¢pas —
IBOHHOTO 3JIEKTPHUECKOTO CJIOf.

Bo3HUKHOBeHHe Xe Pa3HOCTH MOTEHIIHAJOB MOA BIAUSIHUEM
MeXaHHYeCKOro JABHXKEHHS] TBepPAblX YaCTHLL B JXKHAKOCTH
Habmonan B 1880 r. Hemeuxku# ¢u3uk Ppuapux J[opn
(1848—1916). OHo 6b110 Ha3BaHO 3¢ ekrom [opHa, HiH no-
TEHIHAJOM OCelaHHs.

Tak OblIM OTKPHITHL BCe 3JEKTPOKHHETHUECKHEe SIBJICHHS.

Teopusn bepueamnyca

B 1818 r. Bepueanyc (1779—1848) ony6au-
KOBaJl Ha LIBEJICKOM si3blKe TPETHH TOM CBOEro 3HaMeHHTOro
yue6HHKa xUMHH. Ocoby10 ry1aBy B HEM OH MOCBSTHJ TEOPHH
XHMHUeCKHX oTHouleHHH. CnycTa rox sta rnasa Gblja H3RaHa
Bo ®paHuun u lepmanun nop HassanueM «OmnbiT B3rJsAa
Ha yyeHHe O XHMHUYECKHX IPOMNOPUHAX H O BJIHSAHHH 3JEKTpPH-
yecTBa KaK XMMHUeCKoro arenras. dra pabora Gblia npoaod-
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JKEHHEeM HCCJIeNOBAHUIH, KOTOPbIe OH BBIMOJHHJ Cpa3y Xe Moc-
Jie OKOHYaHUsl YHUBepcUTeTa B Ycaje BMecte ¢ Buabresbmom
Xusuurepom (1776—1852), y koroporo noma Owljia MpeBoO-
cxonHast JtaGopatopus. OHHM H3YuHJIH BJHMSIHHE BOJbTOBA
cronba Ha PacTBOPHI pa3/MUHBIX COJIEH M YCTAHOBHJIH 4TO,
LIeJIOUH MepeMellaloTcsd K OTpHLATeNbHOMY moOJIOCYy, a
KUCJIOPOJ, KUCJOTBI U OKHCJEHHble MPOLYKTHl — K TOJIOXKH-
TeAbHOMY. OHHM NpPULLIKM K BBIBOLY, YTO COJH pasjaramoTcs
Ha OKHUCb MeTasjla U KHCJOTHBIH aHTHAPHI.

U3 ¢akra passiokeHHsI pacTBOPOB coJiedl Ha JBe 4acTH,
BbIOE/SIIOIUXCS Ha pasjUuHbIX 3JeKTpojax, bepuenuyc
JejiaeT BbIBOJ, YTO KaXXHOe CJOXHOe BellecTBO He3aBHCHMO
OT 4YHCJIa COCTaBJIAIOLIUX €ro YyacTell MoXeT ObITh pa3jeseHo
Ha [IBE YACTH — 3JIEKTPOIOJOXHUTENbHYIO H 3JeKTPOOTpHLA-
TeJbHYIO.

3TOT 3/1eKTPOXUMHUECKHI Ayann3m ctan anas Bepuenuyca
o6 bsicHUTENMbHBIM NpHHOHNOM. C NOAOOHBIX MO3HUHH Ha
3JIEKTPO/U3 OH CMOTpes Tak. [IpH mpoxokKAeHHH 3JeKTpHue-
CKOro TOKa y aTOMOB BOCCTaHaBJ/HMBaeTCH MOJSIPHOCTb, KOTO-
poit oHH obsajajd A0 BCTYIJIEHHS] B COeJHHEHHE, H OHH,
eCTeCTBEHHO, HAYHHAIOT TArOTETb K MOJIOCY C NPOTHBOIMOJ/OXK -
HBbIM 3JIeKTpUUYECKHM 3apsifoM. Teopusa bepuennyca pomod-
gana teopuio I'porryca. Ho miBeacku#l yueHbI#l KeJjlan HATH
nanbure. OH XOoTen He TOJbKO OOBSCHHUTb SIBJIEHHS 3JEKTpo-
JI3a, HO U HAHTH OTIPaBHOH NYHKT AJIA CYyXIEHHS O CTDOCHHH
X#AMHYECKUX coefvHeHHH. COrylacHO AyasiHCTHUECKOMY NpPHH-
LMY, KaK Mbl yXe cKasaJjd, Kaxjoe COeJHHEHHE COCTOHT
M3 [BYX 4acTed, HMEIOILUX Ppa3JHUHYI0 3JEeKTPHYECKYIO
noasipuoctb. Hanpumep, cynndar narpus NapSOs, nucasn o,
«3TO COEJMHEHHE He Cepbl, KHCIOpOoa H HAaTpHs, a CepHOH Ku-
CJOTHl U HATpa, KOTOpble BIOCJEACTBHH MOTYT pa3iejHTbCs
Ha JlBa 3J1eMeHTa — OJMH 3JIeKTPONONOXKHUTENbHBIH, IpYyrof —
snekTpooTpHLaTebHbl. Takum o6pasom, cynabdar HaTpUs
umeer ¢popmyay Na,O1-SO; .

[To npeobsajamoliemMy Ha aTomax 3JeKTpUuecTBY bepite-
JIMYC pasfesiMj BCce H3BECTHble eMy 3JieMeHThl (HX OblIo
56) Ha 3/1eKTPOMNOJIOXKHTEJBHBIE H 3J1EKTPOOTPHUIIATEbHBIE
# COCTaBHJ M3 HHX OCOOBIH aJeKTpoxuMuyeckuil psan. CaMbim
3/JIEKTPOOTPHLIATEJIbHBIM 3JEMEHTOM 0Ka3aJjcsi KHCJIOPOJ,
flIOTOM WLIM cepa, as3oT, ¢pTop, XJa0p, pocdop, cejeH, MbILIBSK,
MonubaeH, XxpoM, BoJbdpam, 60p, yrieposn, TeJJayp, TaHTal,
KpeMmHuH, ocmuil. [lajee cienoBaj nepexogHbI 3J€MEHT —
BOJOPOA, a 33 HHM B BOCXOJSUIEM MOPsiiKE — 3JEKTPO-
MOJIOKHUTE/bHbIE 3/IeMEHTDI: 30J10TO, UPHAHKH, POAUH, MIaTHHA,
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naJjjanui, pryTh, cepe6po, MeAb, HHKeJb, CBHHEL, XeJjes3o,
KaJMHH, UMHK, MapraHel, aJIIOMHHHH, MarHuif, KaJjbLuH,
CTpoOHUMH, Gapull, MMTHH, HaTPUH, Kaaull. MHOro nosxe 6blI0
YCTAHOBJIEHO, UYTO 3JEeKTPOXMMHYecKass MNMPHPOAA 3JeMeHTa
onpejeJisieTcsi He BEJHUHHOH ero 3apsiia, a CBOHCTBEHHBIM
eMy MOTEHLHAJIOM.

XuMHUecKoe coenHHeHHe, Mo bepuenuycy, NpoOHCXOZUT
nyteM o6'beJHHEHUS] AaTOMOB C IPOTHBOMNOJIOXKHBIMH 3apsilaMHu.
Kasanoch 6bl, BCe OTJIHYHO yKJ1a[bIBaeTcsl B CXeMy, HO B psiLy
Bepuenuyca coiep:aJjuch BCe-TaKH Koe-KakHe NPOTHBOpe-
yud. JIBa caMbiX 3JIEKTPOOTPHIATENbHBIX 3/J1€MeHTa — KHCJO0-
polé 4 cepa, KOTOpble He JOJ/IXKHbl ObIM OO6BbEAHHATHCH, BO-
NMpeKu BCeMYy MPECHOKOHHO COeIMHSIIHCh B AHOKCHH Cepbl.
KoneuHo, Bepuennyc Kak-To OOBSICHSN 3TO HCKIIOUEHHE H
He OXHJaJ, UTO BCKOpe ero MOCTHTHET TrOpbKoe pa3ouyapo-
BaHHe: ero 3JeXKTPOXUMHUEecKasi TeOpHsi OyeT He B COCTOSTHHH
omucaTh CBOMCTBA HOBHIX OpraHH4Yeckux coeguHeHuit. OH
elle He MOT 3HaTh, YTO B OPraHHYECKHX BelllecTBax XapakTep
CBfI3H, KaK MPaBHJIO, OTIMYAETCH OT CBSI3H B COEJMHEHHUSX
HEOpraHU4YeCKHX.

B T0 BpeMs1 GblJIM OTKPBITH U H3yUeHbl OpraHHYecKHe peak-
LMH, KOTOpble IOJHOCTbIO IPOTHBOPEUHJH 3JEKTPOXHMHUe-
ckomy ayanusmy Bepuenunyca. IIpoucxoanso HeBO3MOXKHOe:
BOJIOPOJ, B yrieBoAopojax 3amewiaJgcs xjopom. CHoBa, Kak
U B cJlyuae ¢ KHCJOPOAOM H CepoH, COeMHSJIMCh JBa OTpHUA-
TeJbHO 3apsi>KeHHBbIX 3jeMeHTa. Ho Benb OHHM JOJIXKHBI GblIH
OTTAJKHBAThCs, a He coeaunATbest! Ho xsopupoBanue opranu-
YeCKUX coelHHeHHH Obl10 (hakToMm, H AyaJ/M3M 3aTpewias 1o
uIBaM.

«bBepuennyc cnaj, korga mMel pa6oTaJii, H NOBOJAbA BhINa-
JIH U3 €ro pyK,— sI3BUTEJbHO 3aMeTHJ 110 3TOMY NOBOAY He-
menkuii xumuk Octyc JIu6ux.— Celiuac OH NPOCHYJICH, HO
KOorjga CTapblif JieB, 4bH 3yObl yXKe 3aTYIHJHCh, PLIUHT, €ro
He GosiTcsi jpaxke Mblmu». M xors Bepuenuyc coscem He
cnaj, a OTKpblBaJ 3JeMeHThl — LIepHH, ceJjieH, TOpPHH, nHcal
NATHTOMHBIA Yy4yeOHHK 110 XHMHH, 0 KOTOPOMY YYHJHCb He-
CKOJIbKO MMOKOJIEHHH XMMHKOB, HamucaJ elle okoao 250 pabor,
BBeJl B HayKy TaKHe MNOHSTHS, KaK «KaTaJjH3d», «H30MepHsI»,
«[IOJIMMEepH3alMsl», BBINOJHHI THFAHTCKYIO pabGoTy mo ompe-
JleJIEHHIO TOUHBIX aTOMHBIX BECOB, BCE 3TO €ro He pajoBaJo:
LyaJUCTHYeCKasi TeOpHus, JIOOHUMOe ero AeTHIlle, OKa3aJjach,
MSITKO TOBOpsi, He YHHBepcajbHOH. OH uyBcTBOBasn cebs
OueHb OJMHOKHM H peLUHJ HaHTH yTellleHHE B >XEHHUTbOE.
WsbpanHuneii Bepuenuyca crajna 10oub CTaporo ero Jpyra,
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rocynapcrBeHHoro kaHujepa llIBenuu. IlpurotoBsenusi K
cBaab6e GbLIH MOMTHMH, Bepuenuyc monyuus tutyd GapoHa.
HakanyHe cBanbObl OH mHcas cBoeMy Ipyry: «Ku3Hb XxoJo-
CTsIKa, 0COOEHHO B NIPEKJIOHHbIE FO/bl, ONHHOKA U HecuacT/IHBa,
M €IMHCTBEHHBIH BBIXOJ — 3TO XeHHTbcs. Mosi u3GpaHHHUA
ropasfo MoJioxke MeHsi, efi okoJjo 25 mer. Ho ona ropasmo
yMHee, yeM OOJIbLIMHCTBO MOXKHJBIX XKEHIIHMH, TaK 4TO A Ha-
JIeI0Ch CKOMIIEHCHPOBATb 3THM XOTS Obl JIeT AeCsTb B pa3HHIE
HalIHX BO3pacToB». Bpak okasasca ynauHbiM. OHH [IPOXKHIH
BMeCTe TPUHAALATb CYACTJHUBLIX JeT.

DjekTpoxuMH3M B TOH ¢opMe, KaKylo mnpuaaBajl emy
Bepueanyc, gomaen 6bly MacTb, HO €ro Haes O TOM, UTO «aTo-
MBI 3JIeKTPHUECTBa», M03Ke Ha3BaHHble 3JEeKTPOHAMH, JOJIXK-
Hbl BXOAHTb B COCTaB XMMHYECKHX COeLHHeHHH, uMena 6oJb-
I0e 3HaueHHe AJis BCeHl XUMHM, H HMEHHO Ha 3TOM NYTH OT
Ja/lbHeH1lero H3yueHHsl 3JIeKTPOJIH3a MOXKHO ObLIO OXKHIATh
HOBBIX OTKPBITHH B BbISICHEHHH TPHPOJAbI XHMHUECKHX peaKkuui.
Hacrasno Bpemst BHISICHUTb [VIaBHOE: KaK e CBSI3aHbl XHMH-
4yeCKHe M 3JeKTpHYecKHe siBjeHHA. DTO U cHenaJj BeJHKHIH
dapapen.



rNABA 4. OTKPbITHE
3AKOHOB 3JIEKTPOJIU3A

Anb6om Maiikna dapagen

C seta 1832 r. ®apazeii Bce GoJbiue H 6ogabLie
3aJyMblBajCsl HajJ XHMHUECKHM JNeHCTBHEM 3JIEKTPHUECKOTO
Toka. OH 4yBCTBOBaJI, YTO 31eCb JOJKHO GbIThb 3aKJIOYEHO
HeuTo riy6oKoe, H peliuy BO YTO Obl TO HH CTaJI0 JOKONMAaThCH
L0 3TUX ray6uH. [lepBbple OmbIThl OBbLIM IPOCTHIMH, HO OHH
no3Bo/uau ®apajeio onpenesNHTb NMPOrpaMMy H MOCJIeLOBa-
TEJbHOCTb HCCJIef0OBaHHH.

CHayajia OH BBISICHHA HaJIHYHe XHUMHYECKOro JeHCTBHSA
3JEKTPHYECKOTO0 TOKAa. MaJleHbKYyl0 KypKYyMOBYIO 6yMa’KkKy,
CMOUYEHHYIO PacTBOPOM cYy./b(aTa HaTpHUsi, OH IOMECTHJI OHHM
KOHIOM MPOTHB OCTPHSl pa3psiiHOro MPOBOLA 3JEKTPHUECKOH
MauwuHel. JIpyroit ee KoHer COeIMHHJ CO BTOPbIM MNPOBOJOM
MawuHbl. «[locne copoka WM NATHAECATH 0OOPOTOB MallH-
Hbl KOHei 6ymaXkH, o6pallleHHbIH K OCTpHIO, Obll OKpaLlleH
6Jjarofapsi MPHCYTCTBHIO CBOGOAHOH LI€IOYH»,— 3amHcal
oH. Ho BbI3BaH /1M 06Hapy:XeHHbIH 3 PeKT TOJNbKO AeHCTBHEM
TOKa?

BunousmeHsisi o6ObeKT UCCJENOBaHHSA, OH MPOAeNals OIbIT,
B KOTODOM «He J[ONYyCKa/JoChb MeTaJlJIM4ecKoro coejiHHe-
HHUSI C pa3jaraeMblM BellecTBOM». Ha sucTouek KypKyMOBOH
6yMa)KKH OBblJI [OJIOXKEeH TaKOH »Ke JIMCTOUeK JIaKMYCOBOH
6ymazkku, o6e Obl1M CMOUYEHBl PacTBOPOM cCYJbhaTa HATPHA.
Ha HexoTOpOM pacCTOSIHHH OT KOHLOB 6yMaKek OblJIH YKperl-
JIEHbl OCTPHS, OJHO H3 KOTOPHIX GbLIO CBAA32HO C KOHLYKTOPOM
MalluHbl, a Jpyroe — c paspsiHbIM mpoBoaoM. Yepes Heko-
TOpOe BpeMs MMOcJe BpallleHHs MAalIHHBl «[e1a/70Ch O4YeBH[-
HbIM pasjioXKeHHe, TaK KaK KOHel, JaKMYyCOBOH OyMaxkku
KpacHes OT BblIe/NHBIIEHCSH KHCJIOTHl, a KOHel KYpKyMOBOH
OKpaUIMBaJICA OT MOAOGHOTO )Xe H OJHOBPEMEHHOro BblAese-
HUSL UIeJIOYH».

®apapeit 3anucoiBaet: «Kucsora co6upaercsi 0KOJO OTPH-
LIATeJbHOTO KOHLA, & LIeJ0Yb — OKOJIO MOJIOXKHTEJIbHOTO.
Yro pesathb fasblie, SiCHO...
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Maiikn ®apapneit (1791—1867), cblH Ky3Hela, yynJcs B
wKosie 1Js1 GelHbIX Aerel; TaM OH HayuywJjcsl YHTaTh, NHCaTh
M cuuTath. B OeBATh Jer emMy mpuuioch paGoTaTth pa3HoC-
YUKOM raser. TsKesbli TpyH — NpUBHJIErds netedl GemHs-
KOB... Uepe3 HeKOTOpOoe BpeMsi OTell OTJaj ero Ha CeMb JIeT
B YUEHHKH NepemJieTyHKa. «Bynyud yueHWKOM,— BCIOMHHAJ
Qapaned,— s JI06UJ YUTATh Hay4yHble KHHTH, KOTOphHIE nepe-
nnerai. M3 Hux MHe HpaBuauch «becenbl o xumuu» Mapce
H CTaThH MO 3JeKTPHUECTBY B BpuTaHCKOH 3HIHUKJIONEIHH>.

Korna emy HcnosiHMIOCh AeBATHAAUATD JIET, OH CJAy4YailHO
y3HaJ] O JIeKUHSX [0 eCTECTBO3HAHHIO HEKOero Mmucrepa
Tartyma. Ilocetus 13 nekuu#, OH pelius caM 3aHSITbCS HaAy-
xo#. Emy onpenesnenHo Be3so. Kak-To B nepenyieTHylo Macrep-
CKylo, rie pa6oraa Papanes, 3awen [sHc, yien Koposnescko-
ro Hacturyra. IloroBopuB ¢ Papaneem, OH MOHSJI, YTO HMeeT
Ies1o ¢ He3aypsiLHbBIM uesoBeKoM. OH npuHec Maiikny 6users
Ha UMKJ JeKUHH MO XHMHH, KoTopble udrtan [[3Bu. Jlekuuu
[3BH ABH/IHCb TIOBOPOTHBIM IYHKTOM B XH3HU ®Papapes.
«..)KenaHue 3aHHMaTbCAd HayuyHOH paboOTOM, XOTsl Obl caMoi
NPUMHTHBHOH, NO6GYAHJIO MeHsl, HE3HAKOMOI'0 CO CBETCKHMH
ApaBuJaMH, HanHcaTtb npesugeHty Jlonponckoro Koposes-
cxoro obimecTBa c3py [xo3edpy Bankcy. BnosHe ecrecTBeHHO
Obl10 3aTeM y3HATb y NPUBPATHUKA, UTO MOSI MPOChOa OCTaB-
neHa 6e3 orBeTas.

ITo cosety Toro xe [Isnca Papanell nuuer MHCbMO CBOEMY
KymHpy [3BH, NPHJIOXKHB K HEMY KaK J0Ka3aTeJbCTBO CEPbed-
HOCTH CBOMX CTPEMJIEHHMH K HayKe TeTpaiH C ero JieKLHsIMH.
Yepes nBa Mecsina OHH BCTpeTHIHCb. Ho [I3BM HHuero He
mor caenatb ansi Papapes. Ilomor cayuail, onsitb chayuaii!
HeoctopoxHubiii [I3BH nmopaHuJg B CBOMX OMNBITAX Ijasa M,
BCIOMHHB 0 Papajee, MpHrJacu/i ero Ha BpeMsi CEKpETapeM.
Ilo3nanus, aKKypaTHOCTb H CTapaTe/bHOCTb IOHOLUM MPOH3BE-
1 Ha [I3BH CHJIbHOE BreYaT/eHHe, H OH YIPOCHJ aIAMHHHCT-
pauuio npHHATL Papaness Ha paboty B KoposieBCKHH HHCTH-
TYT.

B xonue 1813 r. JasBm ornpaBasietrcss 8 Espony. Maiika
COMpOBOXJAeT €ero B KauecTBe JabOpaHTa, CeKperaps H...
cayru. Jlenn [1sBH Tpe6Gyet, uTOGbl OH NPOTyJIHBaJ ee COGauKy,
Tpetupyer ero. Ecau 6bi ona 3Hasa, uto uepes 150 set ee Gy-
OyT BCMOMHHATb TOJNBKO 6sarofapsi 3TOMY MOJYATHBOMY
10HOWIe, 3a60THUBLIEMYCS] O TOXOAHOH 1a6opaToOpHH ee MyXKal
Tuxuit nabopaHT KagHO BIUTHIBAET ONBIT 3HAMEHHTOrO
XHMHKa, CBOHMH IJla3aMH BHAHT BeIHKUX — Bouabty, AMnepa,
leii-Jlioccaka, BHHMaer HX CJOBaM.
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BepuyBuuch Ha poauny, mosnonoi Papaneit MmHoro paGo-
taet. IlepBble ny6auKaluuHu, NepBble CaMOCTOSITEbHbIE OMbITHI
N0 3JeKTpHYeCcTBY M XHMHH... [Ibiiko Baobasiercsa. M He B
[IpHMep HecuaCTHOMY CBOEMY YUHTEJIO, He B IPUMep TOMY XKe
Awmnepy unu TOMICOHY XKHBET CUaCT/JIHBOH CeMEHHOH XKHU3HbIO.
Coyctsi 25 jietT nocse xeHuTbObl Papajeil BCHOMHHUI I1EPBYIO
CBOIO NpogeccHio U cOGCTBEHHOPYUHO NepenJiesl B OIUH afb-
60M BCe MHOrouMc/eHHble cBOM aumjaoMbl. Mx okasagnoch 95.
B anb6om oH Brnucas: «Cpeau 3THX BOCIIOMHHAHHH U OTJIHYHH
sl CTaBJIIO JaTy COOBITHS, KOTOpOe 60Jiblie, YeM BCe OHH, Obl10
JJIs1 MEHS1 HCTOUHHKOM TOPAOCTH M c4yacThsi. Mbl NOXKEHUJIHCh
12 uions1 1821 roga». Pagu Haykd OH MOYTH LIEJHKOM Orpa-
HHYHJ CBOH MHp ABYMs 3TaxkaMM KopoJieBCKOro HHCTHTYyTa:
BHH3Yy JabopaTopusi, BBepxy KBaptupa. Paborocnoco6HocTb
ero 6nl1a (peHoMeHaJbHOH. Cranl OH He 6oJjiee NSATH YacoB B
CyTKH, a BCe ocTajibHOe BpeMs paborad.

8 cenTabpsi 1832 r. (meHb 3TOT OTMeYeH ero 3amucChbio)
dapaned 3amMeTus1, YTO MJOILAAb OKpAIUEHHBIX YUacTKOB Ha
6yma)xkax 3aBHcesa OT BpeMeHH npomyckaHuss Toka. OH
Hajescs, YTO BBIICHEHHE KOJMUYECTBEHHBbIX COOTHOLIEHHH B
nporeccax Bo3eHCTBHSA TOKA Ha pacTBOPbI U MOJIyueHHEe TOKa
BO BpeMsl XHMHUECKHX peaKLUHUH NpOJIbeT CBET Ha MeXaHH3M
CBSI3U XMMHUECKHX H 3JIeKTPHUeCKHX siBJeHHH. Tol cBfA3H, KO-
TOpO# 06513aH CBOMM IOSIBJ€HHEM XHMHUYECKHH HCTOUHHK TO-
Ka — BOJIbTOB CTOJI6, MO3BOJIMBIUKMH H3YyUYUTh CBOHCTBA TOKa,
OTKpHITb €ro MarHuTHOe AeHCTBHe, 3JeKTPOMarHuTHoe Bpa-
IleHHe U «IpeBpallleHHe MarHeTH3Ma B 3J€KTPHUYECTBO».

Korpa ®apapneil y3Has, uto DpcTen OTKPbLI OTKJIOHEHHE
MarH4THOH cTpesnkH BOJH3H NPOBOAHHKA, Yepe3 KOTOPLIH mpo-
XOIHUT 3JIEKTPHUECKHH TOK, OH CKOHCTPYHPOBaJ CHelHabHbI}
npu6op M J0Ka3aJ, uTO CYLIECTBYeT H oOpaTHOoe siBJieHHE —
NPOBOAHHK C TOKOM [ABHKETCS BOKPYI MarHurta (3JeKTpo-
MarHuTHoe BpalueHue). I[lepBoe Gosbuioe oTkpobiTHe! | mas
1823 r. 29 unenoB KopoJsieBckoro o6uiecTBa (cpeiud HHUX He
66110 J13BH!) pekoMeHAOBaJ/H €ro B ujeHbl 3TOro oO6llecTBa.
B Hayase 1824 r. oH O6b1 u36paH, roA CHOYCTS BO3IVIaBHJI
na6opatopuio KoposeBckoro uHctutyta. OH mponosKalg
YNOPHO 3KCHEPHUMEHTHPOBATh, MNBITAACh «MOJYYHTb TOK M3
MarHeTHsMma», HO TolbKO B 1831 r. mobuscs ycnexa: oH 00-
HApPYXKHUJ, UTO NPOXOXKJeHHe 3JeKTPHUECKOro TOKa Mo OLHOH
MPOBOJIOYHOH KaTyllIKe MOXeT BbI3BaTb Ha KOPOTKOe BpeMs
NosiBJIeHHe TOKa B JAPYrod Karyllike, €ClIH 3TH KaTyWKH
CBsI3aHbl OOIUMM 2KeJIe3HbIM KosbLoM. OH 4yBCTBYET, UTO €ro
«HCC/e10BaTeNbCKas YA0UKa 3alenu/Iach 3a YTO-TO KPYITHOE»,
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W HaKoHell, yepe3 MOJTOpa Mecflla MoJydaeT 3JeKTpHUeCKHH
TOK C MOMOIBIO TOJBKO MarHuTa. Tok NosiBAsieTcsl HAa KOHLLAX
NPOBOJIOYHOH crnupaJ/ii, HAMOTAHHOH Ha MAarHUTHOE KOJbLO,
B KOTOpOe BIBMraJICsl ApYyrod MarHur.

OTKphIB HOBOE B MHpe 3JIeKTpHuecKux siBaeHui, ®apanei
MPOJIOXKWI MNYTh K TEeXHHYECKHM BepUIMHAM COBpPeMeHHOH
UMBHJIM3aUUK. B cyuHocTHd, 6bl1 HaliieH npocToit cnoco6 no-
JIYy4eHHUs] 3JleKTpuueckoro Toka. IloduTH Bcs 3aneKkTpHuecKasi
3Heprusi, KOTOPOH CErofHsl MOJb3YyeTCs 4YeJOBeK, NMOJyueHa
3TUM crnoco6oM. Papaneii OTKpHUI [ABepPb B BEK 3JIEKTPH-
yecTBa. DHreJbC Has3BaJ €ro «BeJUYaHIIMM IO Hallero Bpe-
MEHH Hcc/lefoBaTesNeM B 06J1aCTH JEKTpUYeCTBa». JTH C10Ba
TaK XK€ ClpaBelJIMBBI CErojHsl, KaK U BeK Ha3aj, KOraa OHH
6bl/IM CKa3aHHbI.

«ToxecTBO 3JEKTPUHYECTB»

Kak-to pas, npuasa B na6opartopuio, apanei
Ha JucTKax 6yMaru HamnucaJjl BONpOChl, OTHOCSIILHECS K XHMH-
yeCKOMY [NeHCTBHMIO TOKa M MNojJjexalive paspeuleHuo. Ha
NEPBOM JIHCTKE 3HAUMJIOCh: «TOXKAECTBO 3JjeKTpHuecTB». Pa-
paaell Tak Bceria MpUCTynasa K H3Y4YEHHIO KakoH-1HGO mpo-
6/ieMbl: COCTaBJ/Isl1 NepeueHb BONPOCOB B TOM INOpsiKe, B
KakoM HaMepeBaJcsl IPOBOAHTb ONbITH. [To Mepe BHIMOJNHEHHS
OMBITOB OH JeJsiaj MOMEeTKH Ha JIMCTKaX W OTKJajblBaj MX B
CTOpOHY.

B sTOT meHb, KaK OH mucaj MOTOM, XOJA HcCCJAeLOBaHHi
10 3J1eKTPHUECTBY NPUBEN €ro «K TAKOMY MOMEHTY, Korja AJs
NPOLOJ/KEHUS HCCAENOBaHUH CTaN0 CYIECTBEHHO, 4TOObl He
0CTaBaJOCh HHKaKHX COMHEHHH OTHOCHTEJbHO TOrO, TOXIe-
CTBEHHbl HJM pa3JM4yHbl OTAeNbHble BHIABI 3JEKTPHUECTBa,
BO30Yy:KJaeMble pa3JHUHbIMH crocobamus.

Bunos crano yxe nsatb. YesoBeuecTBy H3laBHA GbLIO H3-
BECTHO «KHBOTHOE€ 3JIEKTPHUECTBO», MPHUCYIlee HEKOTOPbIM
ppi6aM H MOpDCKHUM XKHUBOTHbIM. Papageil naxe aepxana B
J1a6opaTOpUH KHUBOI'O CKaTa, JEMOHCTPUPYS KeJaIHIUM 3TOT
HCTOUHHMK ToKa. CToJqb Ke JaBHO JIOAM Ha6uojajd HCKPHI,
noJyyamouyecst 6jarogapsi TpEHHIO H30J5TOPOB. Bo Bpemena
dapajgess 3TO nenasochb B 3JEKTPOCTATHYECKHX MaIUHHAX.
Co Bpemen ['anbBanu ¥ BosibThI cTan H3BecTeH rajbBaHH3M.
OH pelicTBOBan Ha JamKy JSTYUIKH, BbI3blBaJ HarpeBaHue
NPOBOAHHKOB, pasJiaraj CoJld, KUCJAOTbl U IUEJOUYH, NeHCTBO-
BaJl Ha MarHMTHYIO CTpeJKy.

HenaBHo 3eeGek OTKPBII TEPMO3JEKTPHUECTBO — UETBEP-
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Thif HcTOYHHK Toka. M Bor Temepb cam Papajeét OTKpbLI
nATeifl cnoco6 MOJNy4YeHHs TOKAa — MarHUTO3JEKTPHYECTBO.

Ho urto ke Takoe snekTpHuecTBO? B ueM ero CyuiHOCTh?
Opuu yuenble, Hanpumep Bouabra, Putrep, Bouanacros,
CtpaxoB, CUHTa/M BCe H3BECTHblE HM BH/bl 3JIeKTPHYECTBa
TOXK[IeCTBEHHbIMH, 1pyrue, Hanpumep [I3BH,— pas/HUYHBIMH.
HexkoTopelM Ka3asocb: TO, YTO NMPOH3BOAHT BOJIBTOB CTOJG,
3JIEKTPHYECTBOM Ha3BaTh HEJIb3fl — B 3TOM CJydae Hago ro-
BOpHTb O rajbBaHu3Me. B yue6HBIX mocobusix mo ¢u3uKe B
Hauyaje XIX B. MOXXHO 6BLIO BCTPETHTb CaAMOCTOSITE/JIbHbIE
pasgensl «uektpuuecTBo» ¥ «[asbBaHuam». M BoT Temepp
OSThb BUOOB 3JjekTpuuecTBa. OfHA y HUX MPUPOAA WJIH HET?
PasHopoaHble Belld rajbBaHH3M H MarHHTO3JIEKTPHUECTBO
HJY OLHOPOIHBIE?

Eciu ®apapefi HampaBisin CBOH HHTepeC Ha Kakylo-
HHOYAb mpo6JieMy, OH yXKe He NepecTaBas AyMaTb O Hell H pa-
6oraJs A0 Tex Mop, NoKa He HaxonHJa orBera. buorpad Papa-
nest aHryuickui ¢ousuk JpkoH Tunganb nucan o HeM: «OH pas-
IpaxaJicsi, Kornga emy NPHXOOHJIOCh ONMHUPAaTbCsi HAa ¢aKThl,
XOTsl Obl cjerka mnojBepxeHHble cOMHeHHI0. OH HeHaBHAeN
TaK Ha3blBaeMOe COMHHTEJbHOe 3HAaHHe M BCeriga crapaJcs
NpeBpaTHTb ero B 3HaHHe HECOMHEHHOe MJIH B COBepLIeHHOe
He3HaHue». [Ipexne Bcero Papapgeit ycraHaBjHBaeT BHIBI
BO3eHCTBHA 3JeKTpPHUecKOro Toka. MIx oH HaXomHT BOCeMb:
¢usronoruyeckoe neHcTBHe, OTKJIOHEHHE MAarHUTHOH CTPeJIKH,
CMNOCOGHOCTh K HaMarHH4YMBAHHMIO, HCKpa, HarpeBaTe/bHasi
CNoCOGHOCTh, XMMHYECKoe NeHCTBHEe, NPUTSKEHHEe H OTTaJIKH-
BaHWe, pas3psil uepe3 Harperhlf Bo3ayx. «Mosi 3apaua,—
AHLIET OH,— COCTOHT B CPaBHEHHH 3JIEKTPHUECTBa OT pas-
JIMYHBIX HCTOYHHKOB B OTHOILUEHHH CIMIOCOOHOCTH IPOH3BOJHUTH
3TH JeHCTBHUSI».

BbinosiHsAs npocThle, HO TLLATEJNbHO NMPOJYyMaHHbIE OMBITH,
cpaBHHMBasi OGbIYHOE M raJjibBaHHUYecKoe 3jeKTpuuectBo, Pa-
panei MPUXOAUT K BBIBOLY, YTO CIIOCOOHOCTb OGBIYHOTO 3JIEKT-
puyecTBa paspsKaTbCs yepe3 BO3AyX, OCOGEHHO HarpeTblH,
06ycJioBJIeHa ero BbICOKMM HamnpsikeHdueM. HanpsixkeHue mex-
Ly noJsitocaMH BoJIbTOBOH GaTaped HeBesnuko. Ho eciu Hanps-
XEeHHE YBeJIMYHTh, caenas Oatapero H3 140 niacTHH H Nofo-
rpeTb BO3AYX NJ1aMeHeM CIIHPTOBKH (a elue JiyyLie c/lelaTh ero
pa3peXkeHHbIM), pa3psj NPOH30HAET Jerko.

[TonoGHble ONBITH OH AeJaeT U C APYTHMH BHAAMH 3JIEKT-
puuectBa. Pe3ayabraThl onblTOB cBOAATCA B Tabauny. OOwui
BbIBOA (opmynupyercs B paboTe «IKcnepuMeHTaJbHblE
HCCIeJOBAHHSI 1NO 3JIeKTpHYecTBY»: «...OTaesbHble BHAbI
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3JIeKTPHUECTBA TOXKJECTBEHHBbI 110 CBOEH NMpHpOJE, KAKOB Obl
HH 6Bl WX HCTOYHHK. $IB/I€HMs], NPUCYLIHE NSATH NepeunucieH-
HbIM THIaM HJH BHUAAM 3JIeKTPHYECTBa, Pas3jaH4aioTcs APYr OT
Jipyra He Mo cBOed NPHUPOAE, a JHIIb KOJHYECTBEHHO».

156 nexkabps 1832 r. ®Papapeit npencrasnsier Kopones-
CKOMY 0O111eCTBY NPOOHYIO CTaTbi0 O CBOHX ONBITAX H BHIBO-
nax. B siuBape 1833 r. on noknapbiBaer OGliecTBy O CBOHX
HCCIeI0OBaHUsIX, KOTOpble NPUBENH €ro K BLIBOAY O €IMHOH
NpUpoje BCeX BHUIOB 3JIEKTPHUECTBA, KAKOBO Obl HH OblLIO UX
npoucxoxjaeHue. V160 Bce OHH MOryT INPOHM3BOAHTbL BCE MNpPH-
CYLIHe 3JIEKTPUUECTBY JelicTBHSI — (PH3HOJOrHUYecKHe, XHMH-
yecKue, MarHUTHble, CBETOBbIE, MeXaHHUYeCKHe.

®apaneil Obla1 TBepAO ybexaeH B €IMHCTBE CHUJI NPHPOILL.
Jra TeopeTHuecKasi NpeAnocklikKa M nobyauna ero nobu-
BaThCsl «MpPEBpAllE€HUs] MarHeTH3Ma B 3J1€KTPHUECTBO». ToH
JKe MBICJIBIO OH PYKOBOIACTBOBAJICS M B JaJibHEHIUIUX CBOMX
paborax. OH Kak-To cka3dan: «McKyccTBO 3KCepHMeHTaTopa
COCTOHUT B TOM, UTOGBl YMETh 3aJaBaTh NPHPOLE BONPOCHI
¥ MOHHMAaThb ee oTBeTbl». CaM OH BJjlaJie]l 5TUM HCKYCCTBOM B
COBEpUIEHCTBE.

Pemalowmnit aKcnepuMeHt

HauaB uccnenoBarbh kako#-nu6o Bompoc, Pa-
pajgeli c reHHaJbHOH CIOCOOHOCTBIO ONpENesisil KiloueBhie
HanpaBJieHHs1 TOMCKA. MeTOAHYHOCTb U TPE3BOCTb €r0 IKCHe-
pHUMEHTANIbHOH TEXHHUKH YAHUBJISIOT H 3aCJyKHUBAIOT NOgpaxKa-
Hus. Ero Ha3blBanu «KopoJieM skcnepumeHnTtas. [1pocToit onbit
4acTo CJAYXKHJ [JIsI Hero HUCXOAHBIM NYHKTOM, OTIPaBJSsCH
OT KOTOPOTO €ro MbiC/b JOXOAMJA A0 NMO3HAHHS TaHHHl sIBJIE-
Hus. Jlaxce korga oH, Kazajuoch Obl, IOBTOPSJ ONbITH APYTHX,
ero pa6orbl npuobperanu ¢yHAaMeHTaJbHOE 3HAa4yeHHe MAJs
Hayku. OH HUKOTJA He TpPENBOCXHUILAJ pe3yJbTaTa OIbITa,
OH roBopus: «$l He 3Haw». OH [0Bepsi TOJBKO (aKTam.

11 uons 1832 r. o ycraHaBiuBaer, yto 6ymara, CMO-
yeHHasi PacTBOPOM HOAMCTOro KaJusi U KpaxmaJja, BecbMma
YYBCTBHUTE/bHA K HANpPaBJIEHHIO 3JIEKTPHUUECKOTr'0 TOKa OT BOJIb-
TOBa cToJba.

6 u 8 centsi6ps. Ilon nmeiicTBHeM TOKa Ha MHAMKATOPHbIE
6yMa>KKH KOHIbl HX, GJH3KHE K «BXOAY M BBIXOLY TOKa», OK-
palMBalOTCA. ..

Ho He cam ¢akT XxuMHueckoro pelicTBHUSI HHTepecyer
®apanes. CyuiecTByioLIHe TEOPUH 3JIEKTPOJIH3a HE MpeacKa-
3bIBAlIOT XHMHUYECKOro AEHCTBHSI B OIpeleJeHHbIX MecTax.
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Fporryc, BbIBUHYB 3aMme-
4aTebHYIO MbIC/b O MOJSP-
HOCTH MOJIEKYJIbl BOAbI, Mpen-
———————+F 3 T[OJOXWI, 4YTO OTHEJbHbIe
C———————1 4 HOHBl CYLIeCTBYIOT JIHILb
E\s KODOTKOe BpeMs, B TeUeHHe
\ ‘; KOTOpPOro MOJIEKYJIbI HMH
o6menuBawTtcsi. Ecau 6wl
3TO ObLIO TakK, HHAHKAaTOp-
Has 6yMara OKpauuBaJacb
SJ'leKTpOXHMH'-]eCKHﬂu npuGop Papa- Obl BCS, TAK KaK B PacTBOpE,
Jes, TMnoKasblBaBUWIHH, 4YTO 3JEKTPO- qepe3 KOTOpri:{ nponyc]{aﬂ"

XHMHUYECKoe JelicTeHe HabJopaercs )
TOJIbKO Y 3JeKTPOA0B: I — 3JIEKTPOA,; TOK, CYLIECTBYET KaK KHCIO

2 — nakmycosasi 6ymara; 3 — uucreiit  POA, TaK W BOAOPOL. HaBu
reip; 4 — reab, cogepxawuii conk; BCJeA 3a [porrycom cuu-
5 — KypKymoBas Gymara. TaJj, YTO KHCJIOpOJ MpHUTH-
THBAeTCsl MOJOXKHTeNbHBIM
3JIEKTPOJOM, a BOJLOPOAL — OTpHuaTtejbHbiM. Ho H Torma
6ymarkkKa OKpaliMBaJjach Gbl MO BCeH CBOeH OJHHe.

A Tyt — Tosbko y anektpopoB! Ilopasurenbho! Uto 310
3HayuT? [ [ie ke Bce-TaKu NPOUCXOAUT XHMHUECKOe H3MeHEeHHe
nopx neHcTBHeM TOKa — B 06beMe pacTBOpa HJH Ha 3JeKTPO-
nax? Korga-to, emwe B 1806 r., [{3BH mpoBes 3J€KTPOJIH3
cyabdara Kajaus B ABYX araToBBbIX YallKaX, COeIHHEHHBIX
6ymMaxKko#, CMOYEHHOH 3THMH Xe pacTBopamH. Uepe3 Heko-
TOpOoe BpeMsl OH OOHapy»XH/J B OAHOH HallKe elKoe KaJH, a
B Ipyroii — cepHyio Kucsaoty. @apajeit noHMMaer, YTO OH A0J-
’)KeH pafMKaJbHO H3MEHHTb ONbIT [[3BH M BLISICHHTb, T'le, B
KakoM MecCTe MPOHCXOAMT BblIeNe€HHE KHCJOTbl M LIEJNOYH,
rie NPOHCXOJHT XHMHUEecKoe MpeBpalleHHe noj AeHCTBHEM
TOKa M Ha OCHOBE MOJIyYEHHOro pe3yJbraTa NOCTPOHTb Teo-
pHIo siBjleHHsl. TOJIbKO MOCJIe 3TOrO CTAHET SICHO, YTO JeJaTh
JaJjblie.

22 oKTsa6psA Obl1 BLIIOJHEH pellalllli 3KCMepHMEHT.
Qdapaneli H3roTOBHJ 3JIEKTPOJUTHUECKYIO SIYeHKYy. ¥ 3JeKT-
pOJOB pacnoJsiarajuchb BJa)KHble HHAUKATOpHble GyMaXKKH.
Takue e 6yMa*KKH HaxXOAMJIHChb Y ress — TBepA0oOOGpa3HOH
CHCTeMBbl, 06pa30BaHHON NMPH KOAryJsilUH KOMJOHIHOrO pacrT-
BOpa, COAepKalLero cojb — cyJbdar Kanus. Bece 3To npokaa-
IbIBAJIOCh YHCTBHIM FejieM, KOTOPbIH MPOBOAUT TOK Kak OOBIK-
HoBeHHbIA pactBop. Ilponyckas TOK uepe3 Takyw syedky,
dapapelt yBunes, yTo UHAHKATOPHble 6YMaXKKH CHOBa OKpa-
UIMBAJIUCh TOJBKO y 3JjeKTponoB. [Ipuuem JsakmycoBas Oy-
MaxKa MoKasblBasa, YTo y PsSIAOM pPaclosOXKEHHOTO 3/1eKTPo-
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na o6pasyeTcs KHCJIOTa, a KypKyMOBasi — 4YTO Yy Jpyroro
anekTpona ob6pa3syercs wienoub. Bymaxkku, HaxoauBluHecs y
ressi, COLEepXKallero coJib, KOTOpasi NpH DasjoXkKeHHH [aer
MPOLYKTBl KHCJIOTO H ILEJOYHOr0 XapakTepa, H paclosoXeH-
Hble B cepelHHe siYyeHKH, He OKpalIMBaJHCh. DTO 3HAUMJIO,
4YTO 3JIeKTPOXHMMHUECKOe JeHCTBHE MPOHUCXOAHT TOJBKO Y
3J1eKTPOLOB. BOT pa3HuLa MexAy 3/eKTPOXUMHYECKHMH Deax-
LIHMSAAMH U TPOCTO XMMHYECKUMH, HAYIUHMH B 06'b€Me pacTBopa.

Tenepb MOXKHO co3aBaTh HOBYIO TEOPHIO 3JEKTPOJH3a.
[Ipexxae Bcero roBOpHUTb O NPHTSAXKEHHH IMOJIOCOB, KakK 3TO
npennosaran JI3BH, HeT HHKaKuX ocHOBaHHHA. JKuIKOCTH,
NOAJAI0IIHECS 3JeKTPOJNH3Y, COCTOAT M3 4YacCTHL, HMEOIIHX
NPOTHBONO/OXKHbIe 3apsabl. [lox melcTBHeM 3JeKTpHUECKOro
TOKa yacTHLa, CBAA3aHHAas C APYrofl B MOJIEKYJY, HCHBITHIBAET
JeAcTBHe ADYrHUX NPOTHBOMNOJOMXKHO 3apsKeHHbIX YacCTHL, H
BCTynaeT C HHUMH B coeinHeHHe. [IyTeM Takux MepecKokoB
1 06MEHOB yacTHLa ABHKeTcs Brepel. [IBHxkeTcs 10 Tex mop,
NoKa BIepeaH eCTb POTHBONOJOXKHO 3apsixKeHHble YaCTHILLI, C
KOTOPbIMH OHa MOXET COeIHHUTbCA. TOJIbKO Yy 3JeKTPOLOB
OHa He OKpYXXeHa IOJIHOCTbIO ADYTHMH 4acTHUAMH H, cJje-
JOBaTeJNbHO, TOJbKO 3[eCh Ha Hee [eHCTBYIOT HeypaBHOBe-
IUeHHble CUJIbl. 3JleCh YacTHL A BbITAJKHBAETCS HApYyXy, «TAe
H BBLIEJSETCA>.

Teopusa dapanes ykasbiBana, B KaKHX HalpaBJeHHX
caelyeT BeCTH HcciefoBaHus. CTaso SICHO, UTO XHMHYecKoe
npeo6pa3oBaHHe BelllecTBa MPOUCXOJUT TOJNBKO Yy 3JIEKTPO-
[0B. 3Hasi MECTO TaKOH peakIilMH, MOXKHO ONpENEJHTb U Jaxe
H3MepUTb 06beM Y4acTBYIOLLHX B Hel BeliecTB. MOXHO cO-
MOCTaBHTb KOJIMYECTBO BbIAEIHBILHXCS Y 3/1EKTPOLOB BELIECTB
C BEJMYHHOH TOKa M BpeMEHeM €ero NponyCcKaHHs U MOLOHTH
K KOJIH4eCTBEHHOH pasrajke 3aKOHOB 3J/IEKTPOJIH3a.

JloGaBieHne K aHTHUHOH dopmyie

B ceHrsbpe 1832 r. ®apapgeii yxe mor cdop-
MYJIUDOBATb MepBbIH 3aKOH 3JeKTPOJiM3a. DKCHepHUMEHTaJb-
Hble JaHHbIE He OCTaBJAJH HHKAKHX COMHEHHH B CYyllleCTBOBa-
HHH 3aBHCHMOCTH MeXJYy KOJHYeCTBOM 3JIeKTpUYecTBa M Be-
JIMUHHOH ero xumHuueckoro nedctBHs. Ho dPapapeii He Topo-
nutcs. OH Kak Bcerfa paGoTaer MeTOLUUHO.

UTo6bl YCTAHOBUTb 3aBHCHMOCTb MeEXIY KOJHUECTBOM
3JIeKTpHUecTBa H 06bEMOM BellleCTB, 06pa3ylUIHXcsi B pe-
3yJIbTaTe 3JIeKTPOXHMHUYECKOH peaKLUH, Had0 CHayaJ/a BbIMoJI-
HHTb KOe-KaKHe MOJATOTOBHTeJbHbie paboThl.
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14 cenTsi6ps OH AOKa3biBaeT, UTO KOJIHYECTBO 3JEKTPH-
4yeCcTBa He 3aBHCHUT OT Hanpsikenus. Heckosbko pa3 oH noe-
TOPAJ ONBITH ¢ 6aTapeeii, COCTOsIIIEH TO U3 CEMH, TO H3 MSAT-
HaAUaTH Je#IeHCKUX 6aHOK, KaXKAYIO H3 KOTOPBIX OH 3apsiXal
TPHALATHIO 060POTAMH MauIMHBEIL, @ MOTOM IOAKJIIOuaJ 6ara-
pelo K anekTpomerpy. CTpeska 3/eKTPOMeTpa uepe3 olpe-
JeJICHHOe BpeMsi BCErAa OTKJOHAJIAaCh Ha MATb C MOJOBHHOH
nenenuii. M3 uero crenoBasio, uTO <«OTKJOHSIOLIAsh CHJA
9JIEKTPUUYECKOr0 TOKA NMPSIMO NMPONOPLHOHAJbHA MpOLIeLeMy
KOJIHYECTBY 3JIEKTPHUECTBA HE3aBHCHMO OT HamNpsKEHHs Mo-
CJ1eIHEro».

Ha npyroit nenb on cobupaer MaJeHbKHH, UK, KaK OH €ro
Ha3bIBaeT, «CTaHAapTHBIA» BOJALTOB ¢T0M6. TOUHO KaK Bcerna
perJaMeHTHPYeT BCe YCJOBHS OINbITa: JHaMeTp MJIaTHHOBOH
H LHHKOBOH NMpPOBOJIOUEK, INMyOHHY HX NOrPYXKEeHHsl B pacTBop,
KOHLIEHTpPALMIO CepHOH KucJoThl B pactBope. [Ipu pabore ¢
Takoi 6atapeedl OH ycTaHaB/JuBaeT, YTO IpH ee paspsne
CTpesKa 3JIeKTPOMeTpa OTKJOHSIETCSl Ha NATh C IOJIOBHHOH
JleJleHHii 3a BOCEMb OTCUETOB I[IPOMEXYTKOB BpEMeHH 10
xpoHoMerpy. Tak OH ompepnensieT OJHHAKOBble KOJHYECTBA
3JIEKTPHYECTBA OT Pa3HbIX HCTOUYHHKOB.

Hanee Papameli yBupmes, uTO BeqMUMHA OYpOro nsiTHa,
pacnJbIBAalOUIErocsi Ha MNPONUTAHHOH pacTBOPOM HOXMCTOrO
KaJiisl GUIbTPOBabHON GyMare BOKPYT MPHKATOM K Heli nua-
THHOBOH NPOBOJIOKH, OJMHAKOBA, €CJIH NMPONYCKaTbh OJHO H TO
JKe KOJIMYECTBO 3JIEKTPAUYECTBA OT PA3HbIX HCTOYHHKOB. B 3T0T
IeHb OH y6enuscs, yTo pa3Mepbl NsAiTHA (TO eCTb BeJHUHHA
XHMHYECKOro AeHCTBHSI TOKA) NMPSIMO NPOMOPLUOHAJNBHLI Bpe-
MEHH NPOMYyCKAaHHUs TOKA, HHAYe rOBOPS, KOJHUECTBY 3JEKTPH-
yecTBa. BoT OHa, Ta 3aKOHOMEpPHOCTb, KOTOPYIO OH HCKaJ.
Ho noka ®apapeii 3anuceiBaer ee Kak pe3ynabrat onnita. I1o
ero MHEeHHIO, CAEeNaHHOro ellle HeAOCTaTOuHO. XHMHUeckoe
JeHCTBHE TOKA MOXKET MPOSBJAATLCS He B OJHOM JIHLIb H3Me-
HEHUH LBeTa WHAUKATOPHOH Oymaxkku. [lox neficTBHeM ToKa
NPOUCXOAMUT pasjioKeHue BOAbI, BOJAHBIX pacTBOpoB. TokK
ocaxjaer M pacTBopsieT MeTasibl. Kak ke Gyner o6cTosiTh
JeJI0 B 3THX cayuasix?

BoJee 1Byx mecsiueB ®apaneii He CTABUT HUKAKKX OMNbITOB.
On paswmbiuisier. Hakonen, 10 neka6pst ®apaneit sanucoBaer
3aKOH 3JeKTPOXHMHYECKOr0 pasJjIOXKeHHs, MepBblii 3aKOH
3JIeKTPOJH3a: «... XHMHUecKasi CHJa... NPSIMO MPONOPLHO-
HajJbHa a6COJIOTHOMY KOJIHUECTBY MNpOLIEAIIero 3JieKTpuue-
CTBa».

[Tocne storo nusa ewe nosropa roga Papapeit nocssi-
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Tpybra nexmpod

— ¢ )

Oaun u3 BonbramerpoB Papanes (c pucynka Papanen)

(laeT 3JeKTPOXHMHH. Ero wMmbIC/ib COCpPefOTOYHBAETCA Ha
BbiSICHEHHM CYMMapHOH 3aKOHOMEDHOCTH MpPH XHMHYECKOM
JeHCTBHM, CONPOBOXKAAIOUIEM TpoXoXaeHHe Toka. OH Hayu-
HaeT OMNbIThl C Pa3/JHYHBIMHU COE€JHHEHHSIMH, YTOObI IPOBEPHTH
34KOH, KOTOPBIH, KaK OH Telepb YBepeH, A0JIXKEH BhINOJIHATLCA
Bcerna u Besge. Bechoit 1833 r. on paspabarbiBaer 6oJee
JlecsiTKa pa3JIMuHbIX MOAMGHKALUHA HOBOro npHOopa, Ha3sBaH-
HOrO MM BOJIbTaMeTpoM. Takoi MpuOOp MO3BOJSIET H3MEepAThb
KOJIMYECTBO BbLAEJSIIOLIEroCs: MPU 3JeKTPOXHUMHUYECKOH peax-
{lM4 rasa, a Takxe y6blib HJIH NpHOaBKy Macchl 3JeKTpPOAa.

®apapeil onyckaer [Be NJaTHHOBbIE MPOBOJOUYKH B CJIerKa
MOAKHCJIEHHYIO BOLY, COeJHHSIeT HX C noJsiocaMH OaTraped
H NPONYyCKaeT uepe3 HUX 3JeKTpPH4YecKHH TokK. Ha mosnoxu-
TEJIbHOM 3JIeKTPOJie BbiAENseTC KHCJIODPOA, Ha OTpuLaTelb-
HoM — Bojopoa. Kak »xe co6paTb U H3MepUTb O0DbEMbl 3THX
rasop? Qapajeli nomeulaer NPOBOJOYKH B OMNPOKHHYTHIE H
3anoJiHeHHble pacTBopoM TPYGKH. HacTk rasa, BelAeasolLast-
c HA MPOBOJIOYKAX BHe TPYOKH, He mHomajgaer B Hee. IJTO
OpHMBOAMT K JOBOJbBHO 00JbLIOH OLIHOKE NpPH H3MEepEeHHsX.
[lostomy ®apapeit penaer eille OAMH AOBOJBHO MPOCTOH
M yoauHbld BapHaHT BoJbTamerpa. JTO CTeKJsIHHas TpyOxa,
B KOTOpPYIO BhasiH IJIaTHHOBBIH 3JeKTpox. Bech BbiienuB-
wikficss ra3 cobupaercsi B BepxHeH wacTH TpPyO6KH. TpyOka
OpeaBapUTelbHO NPOrpagyHpoBaHa, H IO3TOMY KOJHYECTBO
BLIAENUBLIETOCS ra3a MOXKHO CONOCTAaBHTb C KOJHYECTBOM
3J1IeKTpHUeCTBa.

dapaneil omyckaeT B yallKy [Ba TaKHX BOJbTaMeTpa H
OPOBOAMT JIEKTPOJIH3 BOJbI, COGHPas B ONHOH Tpy6Ke KHCJIO-
poa, a B Apyrod — Bonopox. [lanee oH ycTaHaBJaHMBaeT, YTO
Ha aHoe, TO €CTb HA MOJOXHTENbHOM 3JIeKTPOAe, MOUTH
BCEr[a BBIAEJSIETCS] KUCIOPOA. A Ha KaToje, OTpHLATeJbHOM
3J1eKTPOoJe,— BOLOPO[, €CJIH PACTBOPOM CJYKHT KHCJIOTA HJIH,
CKa)keM, a30THOKHC/asi cojib HaTpusa. Koraa B pacTBop BXO-
ASIT a30THOKHUCJIbIE COJIM APYTHMX MeTasjIoB, HallpuMep PTYTH,
Meld HJK cepebpa, TO Ha aHOJe TOXKe BhIJeJsIeTCs KUCJIOPOA,
a Ha KaToje — COOTBETCTBEHHO PTYTb, Melb HJH cepebpo.
Yto6bl OnpeneuTh KOJHYECTBO BbIAENMBUIMXCH Ha OTpHLUA-
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TeJbHOM 3JIEKTpOJe PTYTH, Mely, cepeGpa HJd APYroro Me-
taana, Papageit cosnaer Apyrie BOJbTaMETPhI.

B cocyn momemasicsi MeTaJJIHUECKHIl 3JI€KTPOJ, KOTOPHIH
IpeABapUTENbHO B3BEILMBAJCH, WJIH MaJieHbKas uyalleuka,
KyZa Kamajia pPTyTb C METaJJIHYeCKOTO JeKTPOoAa H KOTOPYIO
MOXHO ObLIO MOTOM B3BECHTb. TaK YyCTaHaBJHMBAJOCh KOJIH-
4ecTBO PTYTH, MeaH, cepebpa MJM APYroro Mmerajja, Bblie-
JISIBILIErOCSl HA OTPULaTeJbHOM 3JieKTpole. B KauecTBe aHona
6pajcsi TOT Ke «ra3oBbifi» Bosbramerp. OH 3amoaHsjcs
pacTBOPOM H BCTaBJsWICS B COCY/L.

o koHua centssbpsa 1833 r. ®apaneii pabotan ¢ BOJb-
tamerpamu. OH yXKe mnpopaenan Gosee TpexcoT ombiToB. OH
M3YUHJ 3JeKTPOXUMHUECKOe MoBeleHHe H MPOAYKTHl pasJio-
JKeHHs1 mpu ajekTposaude 130 pasauuHbix BewecTB. M Bce ke
HaJ0 BHISICHHTb, BJHSIOT JIH pa3Mepbl 3/1eKTpPoJa Ha nporuecc
3JIEKTPOXHMHYECKOTO pa3JjloXKeHHsl.

Ele BecHOH OH mocJjenoBaTesbHO COEAHHMJ ABa BOJbTA-
MeTpa C pasHbIMH MO MJIOMIaLH 3JeKTpoaamH. KosuuyecTBo
IPOAYKTOB pa3JjioxkKeHHss B OOOMX COCylax OKa3aaoChb OAH-
HakoBbiM. «HanpsixkeHne He OokasblBaeT BJHMSIHHA Ha pe3yJib-
TaThl,— 3aMUCbIBA€T OH,— €CJIH KOJHYECTBO 3JEKTPHUeCTBa
ocTaeTcsl OLMHAKOBLIM». B aBrycrte oH noMmecrtus ABa njaaTH-
HOBBIX 3JIeKTpoja B OAHY TPYOKYy M HauaJa 3/eKTPOJH3.
B Tpybke crana co6upaTbCcs cMeChb BOLOPOAA M KHCJAOPOJA.
TTocne oTkmoyeHHs1 ToKa o6beM ras3oB BAPYr Hada/l yMeHb-
1maThCsl U BCKOpe rasbl MOJHOCTbIO Hcuedsd. Tak Oblia OT-
KpbITa CMIOCOGHOCTD MJIATHHB! BbI3bIBATb COeJHHEHHE KHCIO0PO-
Jla U BOLOpOJA NMPH OGBIYHBIX TeMIepaTypax.

10 u 17 sauBaps 1833 r. on moknaxnbiBaer KoposeBckomy
0011eCTBY pe3yJbTaThl CBOeH pabOThl 10 YCTAHOBJEHHIO TOX-
eCTBa pas3J/IMUHBIX BHIOB 3JekTpHyecTBa. CrycTs NATh Me-
csiueB, 20 HIOHS1, OH 3HAKOMHUT CBOMX KOJLJIETr C NpeABapuTe/b-
HbIMH pe3yJIbTaTaMH HUCCJEeLOBAHUH MO 3JEeKTPOXUMHUYECKOMY
pasfoxeHHio. «Ilis OZHOrO H TOTO e KOJIMYeCTBa 3JIEeKTPH-
4yecTBa,— FOBOPHT OH,— CyMMa 3JIEKTPOXHMHYECKHX HeHCT-
BUH eCTb TakXe BeJHuMHa IMOCTOSIHHAsl, T. €. OHa Bceria
SKBHBaJIeHTHA CTAHJApTHOMY XHMHYECKOMY AeHCTBHIO, OCHO-
BaHHOMY Ha OOBLIYHOM XMMHUECKOM CDOACTBE».

YcTaHoB/IEHHE KOJUYECTBEHHBIX COOTHOLLEHHH NMPH 3J€eKT-
poJsuse uMeso GOJblIMe TeOpeTHYeCKHe M NpaKTHYeCKHe Mo-
ciaenctBus Asas Haykd. OHO HMesN0 M MHPOBO33peHUecKoe
3HaueHHe. Bce MepsieTcsi MepOH M UHCJIOM, FOBOPHJIH JpPEBHHE.
«®apageit,— nucan xumuk loma,— n0o6aBus K 3TOH aHTHY-
HOH ¢opMyJie HOBOe: BCe BellleCTBa, KakoBa Obl HH 6bla HX
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NpUpPOAA, Bec, CBOHCTBA, TPEOYIOT OJJHOIO H TOTO XK€ KOJIHYEeCT-
Ba CHJIBL, uTOObl CBSI3aThb HJIH pas3opBaThb LENH, YyIepKH-
BalolHe HX B COEJHHEHHH>.

KBHBAJIEHTHI

B cepenune 1833 r. ®apaneii noutu He OTBJe-
KaJcsl Ha pellieHHe APYrux npo6JeM. DJeKTPUUECTBY MpH-
HaaJexXuT Oyayliee, yacto rOBOPHJ OH, TO, Haj ueM f1 pabo-
Talo, BaxKHee Bcero. 19 ceHts6ps OH 3amucaJj pe3yJbTaThl
onbiTa (3anuch Ne 732) W OKHHYJl B3IVIIIOM De3YJbTaThl
NOCJEIHUX KCIIepHMEHTOB.

[TosnHOCTBIO, 6€3 BCAKUX COMHEHHH MOATBEPKIAETCS paHee
OTKPBITBIH 3aKOH: XUMHUECKOe JefiCTBHE 3JIEKTPHUECKOro TOKa,
TO eCTb KOJIMUECTBO BBIAENHBIIMXCS BeLIECTB, MpPSIMO MpO-
MOPLHMOHANbLHO CHJIE TOKAa M BPEMEHH €ro MPOXOXKAEHUS, TO
€CTb KOJIHUECTBY 3JIeKTpHuecTBa. JTOT MepBbIil 3aKOH 3JIEKT-
ponu3a mosxke Ob1 HasBaH NepBeIM 3akoHom Papapges.
B ¢opMysnHpoBKe 3aKOHa KaK B Kaljie BOJbl OTpaKaJjach
«MaTeMaTHYHOCTb» MblilieHHss Papazesi: JOCTATOUHO ObLIO
MOACTaBUTb BMECTO CJNOB OYKBBl, KaK TOTYaC M0Jyd4anoch
COOTBETCTBYIOLllee ypaBHEHHUE.

Qapapnes Tenepb 3aHHMaJIO B 3JEKTPOJIH3E Npyroe. DjekK-
TPHUYECKHH TOK BblIe/seT BellecTBa H pacTBOPSIET MeTaJlibl,
SIBJISIOLIHECS YacThl0O XHMHUECKUX COeJJHHEHHH, pacTBOPHl HJIH
pacnJyaBbl KOTOPBIX [OJBeprajuch saekrponnsy. CocrtaB xe
3THX BelleCTB H HMX KOJHYECTBO B COEIHHEHHH TOYHO
u3BecTHEl. B /M1060M coenvHEHHH 3J€MEHThbl COIAEpXKaTcs B
CTPOro OInpeje/eHHbIX BECOBBIX KOJHYECTBaX, COOTBETCTBY-
IOIIHX HMX 3KBUBaseHTaM. J[aBHO JIM 3HAMEHUTBHIH HeMeLKHH
¢unocop Mmmanyun KaHT He npusHaBas XUMHIO HayKoH,
TaK KaK B €ro BpeMsl CUHTAJ0Chb HEBO3MOXXHBIM IMOJBEPrarh
MareMaTHuecKoil o6paboTKe pe3y/nbTaThl XUMHYECKHX peax-
uvid. Ho emwe npu xu3Hu KaHra ero cooreuectBeHHuk Kapn
Benuenr u 1mBenckuit yueHnli Top6epH BeprMan Hauasu
paspabaTbiBaTb METOAbl BECOBOro aHajdsa BemiecTs. Torga
»Ke HeMeLKHH xHMHK Mepemust Puxrtep (1762—1807) B cBoei
JOKTOpCcKOH aucceprandd «O npUMeHEHUH MaTeMaTHKH B
XHMHH» HPOAEMOHCTPHPOBAJ KOJHYECTBEHHBIH COCTaB pas-
JINUHBIX BellecTB, a B 1793 r. Ha OCHOBe MOHATHS SKBHBAJIEH-
Ta, BBeAeHHOro KaBeHjuuiem, BbiBeJ 3aKOH 3KBHBaJIEHTOB.
[Ton sKBHBaJIEHTOM MOHMMAJIOCh TAKOE€ KOJIHUECTBO BEIECT-
Ba, KOTOPOE COoeJHHAAETCA ¢ OJHOH yacTbio gpyroro. Konuxuecrt-
BEHHbIMH aHa/JH3aMH COeAHHEHHH 3aHUMaJsuch U (paHuy3-
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ckue xumuku )Kosed [lpycr, Knox Beptoane, Iefi-Jlioccak.

Hcxonss u3 3aKkoHa MOCTOSIHCTBA COCTaBa M noJarasi, 4to
Ka)kJloe KauecTBEHHO ONpejeseHHOe BeleCTBO HMeeT TOYHO
onpejeseHHbI KOJHUECTBEHHbIH COCTaB, COOTeYeCTBEHHHK
dapages, npenogaBaTtenb (PU3HKH H MaTeMaTHKH H3 MaHue-
crepa [oH HanbroH (1766—1844) B 1803 r. ycranosua
ONHMH M3 OCHOBHBIX 3aKOHOB XHMHH — 3aKOH KPaTHBIX OTHO-
uieHui. Bepuennyc nokasas, 4To H OpraHMyeckHe COeAHHEHHs
MOAUYUHAIOTCH 3TOMY 3akKoHy. [lanbTOH caenan nepByl no-
OBbITKY COCTAaBHTb TalJ/HIly «aTOMHBIX BECOB» 3JIEMEHTOB H
CJIOXHBIX coenquHeHu#. M cHoBa Bepuennyc npomosxua ero
pabory.

HaiiTh uucioBble 3HaueHHs XMMHYECKHX 3KBHBaJEHTOB
He TPYNHO, €CJIH H3BeCTeH MPOUEHTHBIH COCTaB [AaHHOro
BeillecTBA B COEJWHEHHH W S5KBUBAJIEHT [PYroro BeliecTBa.
Tak, ecqm 3KBHBaJIEHTHHIH BeC BOAOpPOAA MpHUHATHL 3a 1, TO
SKBHBaJ/IEHTHbIHI Bec Kuciaopopa Gyner paBseH 8, menn — 32
W TaK jpajee. XMMHUECKHH 3KBHBAJEHT, TAKHM 00pa3oM, yHc-
JIEHHO paBeH OTHOILUIEHHI0 aTOMHOIO Beca 3/eMeHTa K ero Ba-
JIEGHTHOCTH B JAHHOM COeJHHEeHHH.

UTo K€ MPOHUCXOLHT MPH Pa3joXKeHHH XHMHYECKHX Be-
1mecTB 3jekTpuueckuM TohoMm? [locnennne mecsiubl Papaneit
MOCBAITHJ KOJIMUECTBEHHOMY H3YYEHHIO NMPOAYKTOB 3JIeKTPO-
JIM3a BOIbl, PA3JIMYHBIX KHUCJOT, PACTBOPOB CoJiel W pacmia-
BoB. OKa3aJnoch, YTO OFHO H TO XK€ KOJHYECTBO /1eKTPHYECTBA
BhlJe/isieT Kuciaopora B 8 pa3 6Gogblue, uem Bojopoaa. Ho
TaKoe COOTHOLI€HHe PAaBHO COOTHOLIEHHIO XHMHUYECKHX 3KBH-
BaJIEHTOB BOJOPOAA M KHcjopoaa. To xe camoe mojsy4anoch
H C JpYrMMH COeJHMHEHHsSIMH H 3jJeMeHTaMH. BecoBo# cocraB
npoayKToB peakuuu Papaneil nposepsis B caMblX pa3Hoobpas-
HBIX YCJIOBHSIX — MEHs1 KOHLEHTPAaUHI0 pacTBOPOB, NOJSIp-
HOCTb, MaTepHaJl 3JeKTPoAoB. Pe3yjbTaThl OCTaBajHCh He-
M3MEeHHBIMH: «XHMHYecKoe aeHcTBHe Obl10 BIIOJIHE oOmnpeje-
JIEHHBIM>.

Eue onny cepuio onnitoB craBut Papaneli — oH uccae-
LyeT XHUMHUYECKHe peakUHH B rajJbBaHUYECKOM 3JileMeHTe H
JIOKa3bIBaeT, YTO KOJHYECTBO 3JEKTPHUeCTBa, MojJyyaemoe OF
BOJITOBA CT0J1I63, COOTBETCTBYET 3KBHBAJEHTHOMY KOJIHYeCT-
By pacTBOpHBLIerocsi B HeM caMoM uWHKa. M3 3toro o
3aKJII0YaeT, UTO «3JeKTPHUECTBO, KOTOPOe pasJiaraer onpene-
JIEHHOE KOJIHUECTBO BelecTBa, paBHO TOMY, KOTOpOe Bblens-
eTCsl TIPH Pas3JloXKeHHH TOro Ke KOJIHUecTBa BelllecTBax.

23 ceHTAOps1 OH, HaKOHel, 3anuceiBaer: «Yuchaa, cooT-
BETCTBYIOLHE BECOBBIM KOJHYECTBAM BelEeCTBAa, B KOTODPbIX
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OHHU BBLAENSIIOTCS, HAl0 HAa3BaTb 3JEKTPOXUMUUECKUMH 3KBU-
BaneHTaMu...» OH CUHTAeT, 4TO 3TH SKBHBAJIEHTHI «COBHAaI0T
C OGbIYHBIMH XHMHYECKHMH SKBUBAJEHTAMH H TOXKIECTBEHHBI
uM». Cefluac Mbl rOBOPHM — MpPOMNOPUHOHAJNbHBEL. Tak, AJs
HOHOB BOIOpPOAA, KHCJIOPOAA, XJopa, 0J0Ba, CBHHUA, Hona
dapajeil yctaHaBJAUBaeT cjelyiollHe 3HAYEHHS JIEKTPOXH-
MHUYeCKHX 3KBUBaJieHTOB: |, 8, 36, 58, 104, 125.

dapageit B TPyAHOM IOJIOXEHHH: 3JIEKTpOCTaTHUECKas
e[MHHIIa 3apsiia ellle He YCTAHOBJIEHA, U OH HEe MOJXKET Ha3BaTh
KOJTHYECTBO 3JIEKTPUYECTBA, «COELUHEHHOr0 C YacCTHILAMH
HJIM aToMaMu maTtepud». [1oaToMy 3a eqUHHILYy 3JeKTpHUYECT-
Ba Qapaneli BbIHYXKIE€H MPHHATb «abCOJNIOTHOE KOJHYECTBO
3jekTpuuecTBa». OH NOHUMAET, YTO 3TO LOCTATOUYHO GoJbLIast
BesuuynHa. [locsie coTeH onmbITOB OH [e/aeT pacyeThl H ycTa-
HaBJMBaeT, YTO B OAHOM rpaHe (66,4 MU/LIMAHWTPA) BOIBI
«COAEPKHUTCH» CTOLKO 3JEKTPHYECTBA, CKOJbKO HYXKHO, YTO-
ob1 800 ThICAY pa3 3apsAAHTb ero JeilJeHCKyl0 6arapeio H3
15 6anoxk 30 ob6opoTraMH MalUUHBI, H YTO 3TO KOJHUYECTBO
pPaBHOCHJILHO «BeCbMa MOLLHOH BCIbILIKE MOJHHH». DTO GbLIO
BCE, YTO B TO BpeMs OH MOrI CKa3aTb 06 «aGCOJIOTHOM
KOJIHUECTBE 3JIEKTPHYECTBA.

OH coctaBssieT TaGHLY ITEKTPOXUMHUECKHX SKBHBAJIEH-
TOB (Ha3bIBas ee «TabsuLell HOHOB») s 18 aHUOHOB 1 36 Ka-
THOHOB. DTH 3HAueHHs, CUHTAeT OH, «OUeHb MOJIe3Hbl A/
BbISICHEHHS] XMMHUECKOr0 3KBHBAJEHTa HJH aTOMHOrO Beca
BELIECTBA»,

B siuBape 1834 r. on mnpexcrasasier KoposeBckomy 06-
leCTBY CBOH pabOoThl 10 3/J1€KTPOJH3Y U JesaeT O HUX JOKJIabl
Ha Tpex 3acenaHusix. Usenol OG6LuecTBa mopaeHbl paboTo-
CNOCOGHOCTBIO H TaJlaHTOM CBOero KoJsulerd. Benp, Kaxkercs,
COBCEM HeAaBHO (He NpOLLJIO H JBYX C MOJOBHHOH JIeT) MHP
y3HaJ 00 OTKPBITHH HHIYKUHOHHOIO TOKA M <«IOJy4YeHUH
3JIeKTpHYecTBa M3 MarHeTuama». M BOT HOBoe OTKpbITHE —
3aKOHbBI 3JeKTposu3al

Yuyenan nepenucka

Cou poknanst Papanell HauHHAeT C YCTaHOB-
JIEHHS1 HOBOH 3JIeKTPOXHMHYeCKOH TepmHHoJsorud. Hapo cka-
3aThb, YTO TEPMHHBI, KOTOPblE COXPAHHIHCh H A0 HALIUX JHeH,
fipeiBapHTENbHO 0OCYKIAJIHCh C COPOKAJETHHM KeMOpHIK-
ckuM npoceccopom, ¢unocodbom u HcTopukoM PesepeHnom
Yageastom (1794—1866). UmeHHO ¥Y3Bens u3o6pen H BBel
B8 OOMXOA CJOBO «YHeHblii», 3aMeHHB MM CJHIIKOM oObilee

55



| Kamod

)
é) g
g
N
N
Vo

N\
|

Kamuow

Ve
/ INeRMPOAUM

R
N |
N \X
X

Taxo# cxemoit ®apaneil o6bACHAN TEKTPOJHTHUECKHH Nporecc

noHstHe «duiocod». dusocodrl ocranucek ¢uaocodpamu, a
Jioay, paboralpolliie B HayKe, CTaJd YUeHbIMH. YUeHBIX TaKxKe
HasbiBaJu «pusukamu». Ho cioBo «pusucucts ¢ tpemss cBu-
CTSAUIMMH He HpaBHJoCh HU Papajnelo, HH BCeM ero KoJjjieram.
M Bce ¢ ynoBosbCcTBHEM MPHHSJH CJIOBO «y4yeHblH» («cafieH-
THCT»).

®dapaneit 1 ¥YsBeaa B mucbMax o6CYKal0T BO3MOXKHOCTb
HOBOH TEPMHHOJIOTHH M CAMH TEPMHHBI AJ151 Ha3BaHHUS dJIeMeH-
TOB M JeTajed 3JeKTPOXHMHUecKoro mnpouecca. Papageit
ONHCHIBAeT sIBJEHHE, ero (PU3HYEeCKHH CMBICA H MEXaHH3M H
npejsaraeT HOBble TEDMHHBI. Y3BeJJ COrjalllaeTcsl UiH Mpef-
JlaraeT CBOM BapHaHTH. B COOTBeTCTBMM ¢ Tpanuuuef, yT-
BepAMBLIeHCs eule B 310Xy BospoxnaeHus, 6a3oll ajas Tep-
MHHOB CJyXKaT I'PeyecKHil U JaTblHb.

HiMeHHO B 3THX OGCYXAEHHSX H POJAHUJICS TEPMHH «3JEKT-
pOJIN3», KOTOPLIM ObIJIO IPEAJ0KEHO Ha3blBaTh POLECC XHMH-
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YEeCKOTO pa3J/IoXKeHHsl BellleCTBA 3JEKTPHYECKHM TOKOM (OT
rpeYecKUX CJIOB «3JEKTPOH» — 3JEKTPHUECTBO H «JIHU3HC» —
pacTBopeHue). BMecto TepMHHA «MOJIOC» BBOAMTCSL CJIOBO
«3/1EKTPOA» (MyTh 3JeKTpuuecTBa), nmpuuem Papagnelt npen-
Jlaraet pasjnyath 3JeKTPoAbl N0 mnoJsipHocTH. IlosiBasOT-
csl KaTtoi (myTb BHHU3, OTPHLATENbHBIH 3JI€KTPOA) H AaHOZ
(nyTb BBepX, MOJIOXKHUTEIbHBIH 371eKTpo4). BeiecTBo U pacr-
BOp, IMOJABEpraeMble 3JEKTPOJU3Y, Ha3BaHbl 3JEKTPOJHUTOM.
BeriectBa, KOTOpble MEPEHOCSATCS K aHOLY, MOJy4aloT Ha-
3BaHHe aHUOHOB (MOJHMMAIOILHXCA), a K KaToly — KaTHo-
HOB (ONYyCKAaIOLUXCHA), HUX OODbeNUHSIET TOHSTHE <«HOHBI»
(unymue).

TepmuHosiorusi O6blla NPUHATA; BpeMsl I10Kas3aJo, UTo Ha-
3BaHHUSl BBIOpaHBl yIa4HO.

HauaB paGorarb, ®apaneii HenpeMeHHO NOBOAHUJ PaGoTy
1o koHua. Ero meBus Obui: «paboraTh, 3aKaHYMBaTb, Ny6-
JuKoBaTb». CBOMMH ycriexaMH B HayKe OH 06s13aH He TOJIbKO
TaJlaHTY,HO U BOJIeBOH LiejeycTpeMaeHHocTH. Korza ero crnpo-
CHJIH, B UYeM CEKPET ero yCnexoB, OH oTBeTHJI: «OueHb POCTO:
51 BCIO XKH3Hb yuHJsca ¥ paboras, paboran H yuyHJICss.

C 1831 mo 1855 r. oH omy6/HKOBaJ TPUALATbL CEPHH CBOMX
«DKCIepUMEHTANBHBIX HCCIENOBAHUH 1O 3JEKTPHYECTBYY,
U3JI0KEeHHBIX B (hopMe KpaTkux nmaparpados. OGiiee uucio
naparpadoB mocturjo 3430. C umenHem Papaness cBsi3aHbI
Liesible TPU €IHHUIBI H3MepeHUs: (apana, cayKallas OCHOB-
HOH eflMHHLIeH U3MepeHHs 3JIeKTPHUeCKOH MOLIHOCTH B Mex-
LyHapogHOH cucTeMe eoUWHHL; ¢apanell — BHecUCTeMHas
eJMHHIA KOJIMYeCTBa 3JEeKTPHUeCTBa, PaBHAs NPHOIH3UTENb-
HO 9,65 « 10* Ky/ioHaM, TO €CTb CTOJILKMM KYJIOHaM, CKOJIbKO
KYJIOHOB/MoJiell cofepkuTcs B yuciae ®@apanest, Ui MocTosiH-
Holi Papapes, YUCIEHHO PaBHOH KOJIHUECTBY 3JEKTPHUYECT-
Ba, NMPOXOX/IEeHHE KOTOPOro uepe3 3JeKTPOJHT MNPHBOIUT K
BbIIEJIEHHIO Ha KaXJOM H3 3JIeKTPONOB OJHOrOo MOJSl Be-
HIEeCTBA.

B HayuHo#f nuTepaType TO M AesN0 BCTpeHalOTCs SIBJIEHHE
®apajpes, apgpekr Dapagnes, sakon Papages — Maxkcses-
aa — JleHua, ¢apanusauus, papaamerp.

Pa6oram ®apages cyxpaeHO ObUIO CTaTh BaKHEHIIHM
3BEHOM B LIeNH COOBLITHH, CAe/NaBILHX HalIUM [JOCTOSIHUEM
TeXHHYeCKHe NOCTHXKEHHS B 00JIACTH 3JIEKTPHUECTBA U JIEKT-
poxumuu. Eciu paboThl Apyrux ydeHbIX TOTO BPEMEHH Npes-
CTaBJISIH cO60H oTAenbHble NUKH, TO Papaneli Bo3gBHT ILe-
Jible TOpHble IeNH M3 B3aUMOCBSI3aHHBIX U OYEHb BaXHBIX
pa6or.
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Ha si3bike coBpemeHHBIX NpejacTaB/eHu#i 06 aToMax U Mo-
JieKyJax 3akoHbl aJjieKTposusza Papanes MoxHO chopmysH-
poBaTh Tak:

1. IlponyckaHue OLHOr0O ¥ TOrO XKe 3JEeKTPHYECKOro 3aps-
Ia uyepe3 3JIEKTPOJHUTHUECKYI0 siuefiKy Bcerga MNPHBOLUT K
KOJHMUYECTBEHHO OJIHHAKOBOMY XHMHUECKOMY MpeBpallleHHIO0 B
IaHHO# peakuud. Macca BellecTBa, BhIEJSIEMOTO Ha 3JEKT-
pOZAe, MPONOPLHOHAJbHA KOJHYECTBY 3JIEKTPHYECTBA, MPOMY-
IeHHOMY 4epe3 siueHKy.

2. Jlas1 BbIAE/IEHHS HA 3JIeKTPOJe OJHOr0 MOJIS BelllecTBa,
KOTOpOE B MpOlLlecce JeKTPOXHMHYECKOH peakUHH npuobpe-
TaeT HJAH TepsieT OAHH 3JEeKTPOH, HEOOXOJHUMO MPOMYCTHThb
yepe3 siueidky 96 485 KyJOHOB 3JieKTpHYeCTBa.

OTd 3aKOHbl HMeaH 60JibUIOe 3HAYeHHe M/l Pa3BHUTHS
TEOPMH CTPOEHHSI MaTepHUH: OHH YyKa3blBaju Ha CYyLIECTBO-
BaHHe «aTOMOB» 3JIEKTPHUECTBA, CBSI3aHHBIX C AaTOMaMH
BemlecTBa. Tak Kak B HHX OTpaxaJjacb KOJHYECTBEHHas
CBSI3b ME@XJY MaccCoil BelllecTBa, BbIAEJSEMOro IPH 3JEeKTPo-
Jy3e, U HEOOXOAMMBIM [Jsi 3TOTO KOJHYECTBOM 3JIEKTDH-
4yecTBa, CTaJO BO3MOXKHBIM KOJHYECTBEHHO NpeAcKa3aTb XOA
ofipeesieHHbIX 3JeKTPOXHUMHUYECKHX NPOUECCOB H 3KCIepH-
MEHTaJIbHO OIpeleJUTh 3KBUBAJIEHTHble MacChl XHMHUECKHX
3/leMeHTOB M HMX coeiuHeHHs. Mcxois u3 3KBHBaJEHTHBIX
Macc BelLIecTB, MOXHO DacCCYHTaTh HX MOJEKYJSpHbIE Mac-
col. CBsi3aB CBOM HCC/IEJOBAHHSA 3JEKTPHYECKUX SIBJEHHUH
C aTOMHCTHYECKHMHM I[pelCTaBJeHHAMH B XxHUMHH, Papaneit
cra/j] MpeABEeCTHHKOM COBPEMEHHOIO0 YuUeHHs O CTPOEHHH
aToma.

OtkpoiTua Papages, pe3y/bTaThl €ro THTAHHYECKOH pa-
60Thi mopaxatot BooGpaxkenue. OLHOH U3 caMbIX IOpa3UTE/Ib-
HboIX pabor Papanes sBjasercd HcC/ef0BaHHe, IPOBELEHHOE
HM 0oc/je OJMHHAAUATH C JIMIIHUM ThICSY 3KCIEPHUMEHTOB,
KOTOpble OH MpOBeJ B TeyeHHe BCeH CBOeH HayuyHOH XKH3HH.
[TocsnienHsisa 3anmuch B ero slaGopaTOpPHOM XypHaJe cielaHa
12 mapra 1862 r., korna Papanero ObIO cemblecAT JeT. M3
Hee cJaefyeT, YTO YYeHbIH MbITaJICS YCTAHOBUTb, MOXET JIH
MY4YOK CBeTa MpeJOMJATHCH B MarHUTHOM moJe. [lonbiTka He
yBEHUAJIaCh YCIeXOM H3-3a OrpaHHYEHHBbIX BO3MOXHOCTeH ar-
napatypsl. Papapeii, omHako, Obl1 yBepeH, YTO BJIHSIHHE
MAarHeTH3Ma H 3JIeKTPHUYECTBA Ha CBeT JOJIXKHO CYLIeCTBOBATb.
OH okasaincs npaB. D¢ deKT 3T0T 0GHAPYKHU/I FOMJIAHACKHH
¢usuk [Turep 3eeman (1865—1945), 3a uto u 6b11 B 1902 r.
yaocrtoeH Ho6GeneBckoil npeMuHu.

[naBHbiM HanpaBjeHueM pesiteqbHocTH Papanes 6blI0
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H3yueHHe TaHH NPHPOAbl, @ HE HX HCHOJb3OBaHHE, TEM He
MeHee TPYJIHO NMepeolieHHTb TO 3HaueHHe, KOTOpPOe HMeH 3a-
KOHBl JIEKTPOJIN3a [JI1 PAKTHKH. BO3MOXKHOCTL QKHCJIEeHHA
H BOCCTAHOBJIEHHS BeLUECTB 3JIEKTPHUECKHM TOKOM OTKphLIa
INHPOKHE NepCleKTHBhl KaK IJs1 Hay4YHbIX HCCAelOBaHUH, Tak
¥ 151 XUMHYECKOH M MeTaJypruueckoiél texuosoruu. Eme
npd xu3Hu Papapgest O6bl1 U300peTeH rajbBaHUYECKHH 3Je-
MEHT W HayaJoCb MCI0/Ab30BaHHE rajbBAHOMNJIACTHKH, CO3AaH
nepBblii TOMJNWBHBIA 3/€MEHT H H300peTeH CBUHLOBBIA ak-
KyMyJATOP.



rnABa 5. HCTHHHDBIE NPHYUHDI 3C

YnauHblift HCTOYHHK TOKa

Ilocsie OTKpBITHA 3aKOHOB 3JIEKTPOJIH3a CTaja
SICHO BHJHA CBSI3b MeX/Jy BO3MOXXHOCTBIO NOJIyYEHHS 3JIEKT-
PHUYECKOrO TOKa B rajbBaHHUECKOM 3JIEeMEHTE U MPOTeKaHHEM
B HeM XHMHYecKoH peakuud. Ho Kakum o6GpasoM [0JKeH
6bITb cOOpaH HCTOYHHK TOKAa, 4TOGBl XHMMYecKas peaklHs
6bl1a HCHOJIb30BaHA paLHOHAIbHO? DTO ObLIO HE COBCEM
sicHo. OmycTHB, HanpuMep, B pacTBOP CEPHOH KHUCJIOTHI JBa
9JIEKTPOJa, LMHKOBbIH M MeAHBIH, HCCJAeoBaTeNb MHOJyyas
IOBOJIbHO MOILIHBIH HCTOUHHK TOKa. Ho TOK oT Takoro aJe-
MeHTa ObicTpO ciabes, XOTS XHMHUECKHE peakLUUH H Ipo-
Jo1XKaJd UATH.

Bckope, 0aHaKo, NPOM30LIH ABa COOLITHS, KOTOpBIE, KaK
HaJeslJIiCh MHOTHe, LOJ/KHBI OblIH BHECTH SICHOCTb B BOINpPOC
0 CTabHJIbHBIX HCTOYHHKAX H 06 HCTHHHBIX IPHYHHAX 3JIEKTPO-
npmxkyiled cunsl (JC) Takux 3/71€MEHTOB.

Aurnnfickuli yuenolt u uzo6perarenb [>koH JlaHHeab
(1790—1845) ony6saukoBas B 1836 r. cooGlieHHe 0 TOM, YTO
MM C03[aH CTaOH/JIbHBIH MeJHO-UHMHKOBBIH 3jeMeHT. B To xe
camoe BpeMsl Ta/JaHT/JIUBBIH (DH3HMK H 3JeKTpoTexHHK bBopuc
CemeHoBuu $lko6u (1801 —1874) usoGpen rasbBaHHUECKHH
3JieMeHT HOBOH KoHcTpykiiuu. Eine B 1834 r. flko6u, pa6oras
apxurektopoMm B Keéuurcbepre, cobpaJj MepBbIH 3JEKTpPO-
IIBHraTe/b «BpallaTesbHOro JedcTBHsi». Ilyis Hero oH xoren
clenatbh YCTOHUMBBIH HCTOUHMK SHEPrHH M CIyCTd ABa roga
Haules npekpacHoe pemenne. O6 3Tom OH cooGluaJ B ¢eBpase
1837 r. B nucbMe K . X. JleHily; NTHCbMO MOTOM GbLIO 3ayHTa-
HO Ha 3acenaHuH [lerep6yprckoii Akamemuu Hayk.

JlaHHe b MpeaoN0KHI, UTO MPHUHHON HeCTaOUJIbHOCTH H
HE3KOHOMHYHOCTH YNOMSIHYTOrO HaMH Bblille HCTOYHHKA TOKa
C ONYyIIEHHbIMH B pPacTBOP CEPHOH KHCJIOTH LHMHKOBBIM U
MeIHBIM 5JIeKTPOJaMH SBJSIETCS BblIENEHHE BOJOpOJA Ha
MEJHOM 3JIEKTPOZAE, H MOMECTHJ 3TOT 3JEKTPOJL B pacTBOp
MEeJHOro Kyrnopoca. A IMHKOBBIH TaK H OCTaBaJjiCsl B CEPHOH
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KHcsoTe. PacTBophbl OH pasje- Hazpyswa
JIUJT TIOPHCTOH Neperoponkoi.
SIko6H TakKe 3aMEeTHJI, UTO

«BbljleJIeHHe BOJOPOAA Yy Mel- &0 5
HOrO 3JIeKTPOJa He TOJIbKO 8 &S
6ecriojie3H0, HO H BpPEIHO». 38 S8
Kpome Toro, OH ycCTaHOBHJI, NS =
YTO UMHK pacTBOpsieTcs B KH- ) ©)

CJI0Te, JlaXke KOrjxa s/jeMeHT He
pa6oraer. JKenanue usbexarb Zn Cu
BCeX 3THX HeyLOoOCTB NpPUBEJO
Slko6u K MbiCIH O npumeHe- |[— —| |- —! —] |-=— =
HHU B 3JIEMEHTe ABYX 3jMeKTpo- |[— | |- —-d —
JUTOB: y MeAHOro sJjekrpo- || |—°

na—pactBopa cyabdara mend, [Z—| |_— §
y LHHKOBOro—cyJbdara uuHka. |[——| |—-

Camoe rsaaBHoe, uto mpe- |——| |-—
clenoBall M uyero jao6uiacs  |— ZnSo, —
$IkoGH, 3TO TO, 4TO B mpouecce \—— — ——|— —— ——)
pa6oTel 6aTaped H3MEHSJ0Ch
TO/IbKO KOJIHUECTBO pearupy- Cxema snementa [lanwens —
IOLMX BEIIECTB, HO BHA peak- 1X00%

HMH He MeHsicsl. DTO CTajo OCHOBHBIM NPUHUUIOM IpH
KOHCTPYHPOBaHHH rajibBaHHUECKHX 3J1EMEHTOB ISl IPaKTHKH.

O6a, Jlauuveab U $SIKo6GH, HCXOIHJH H3 OLHOrO H TOro
)Ke, 06a NPHHSAJH cepbe3Hble Mepbl K YCTPAaHEHHIO IJ1aBHOH
noMexH, HO SIKOGH NOCTYNHJ pellHTeNbHee CBOero aHrJIui-
ckoro co6para. HoBulfi cTabuibHO paGoTalolHi 3JeKTPOXH-
MHUYECKHH HCTOYHHK TOKa MOJYYHJ] BNOCJEACTBHH Ha3BaHHE
anementa Jlanuenss — $Iko6u. DTo Gbl1 cOCYyA, pa3ieseHHbIH
NOPHCTOH Neperopoikoi. B onHoM oTaeneHHH MefHBIH 3JeK-
TPOA HaxXOJHWJICSI B pacTBOpe MeJHOro Kymopoca, B ApYyrom
LHMHKOBBIH — B pacTBope cyabdara nuHka. Cyabdar LHHKA
He B3aUMOJEHCTBYeT C IMHKOM, a cyjbdar MeIu — ¢ Mefblo.
[1pu 3aMblKaHUM LeNMH 3JeMeHTa 3JEeKTPHUECKHH TOK Luesa OT
LIMHKOBOT'O 3JIEKTPOLA K MEeJHOMY.

Uepe3 HekoTOpOe BpeMsi MeIHBbIH 3JEKTPOL CTaHOBMJICSHA
TsKesee, @ LUHHKOBbIH — Jierye. ATOM LHHKa OTHaBajg HOHY
MeJlH CBOM 3apsi/ibl U IepeX0o/1J B pacTBOp B BHJe HOHA, a HOH
Me[Hd, NMOJY4YdWB 3apsifibl, npeBpawiajics B MeTa/IHYECKYIO
melb. Ho fiBJleHHS HOHHM3AL MU LHHKA U BbleJIeHHsT MelH OblIN
NPOCTPAHCTBEHHO pa3JesieHbl, 3apaibl NepefaBajiCh uepes
BHELIHIOIO LieMNb.

dnement [danuens — $lko6u naBaj NMOCTOSIHHOE Hampsi-
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JeHHe — MOYTH POBHO ONMH BOJbT. [103TOMY OH Hawes M-
pOKOe TMpHMEHeHHe B NPaKTHKe 3JeKTPOXHMHUYECKUX HCC/eao-
Bauuit. Pycckuil anektpoxumux A. C. CaBesbeB, paGoTaBIIHH
BMmecte ¢ JleHuem, ckasaJj, YTO 3TO M300peTeHHe «HALOOHO
MOCTaBUTh B PSAY CaMbIX BaXXHbIX OTKPHITHH B 006.1aCTH
raabBaHusma». Pa6ora snemedta [lanuenss — $Iko6u moka-
3ajia, YTO 3HepreTHUYeCKHM HCTOYHHKOM [IeHCTBHSI BOJBLTOBA
cronba sABASIOTCH XHMHUeckue mnpouecchl. [loarBepaunace
MbIC/Ib, paHee BbicKa3aHHas Purrepom, [13Bu, Bepuennycom,
[erpoBbiM, Papaneem, yTOo ranbBaHHYeCKHH Mpolecc — 3TO
npouecc xuMHyecKHH. Ho OKOHuaTesbHBIM 3TOT BBIBOJA MOT
CTaTh JIHIIb MOCJEe TOro, Kak Obll OTKPBIT M YTBepAMJICH B
HayKe 3aKOH COXDaHEHHUs] JHEeprHH.

3arBopHuk u3 Hbilo-XeliBena

B uiosie 1840 r. cynHO, Ha KOTOPOM CJIYXHJI Bpa-
yom PoGept Matiep (1814—1878), crosyio y octpoBa SiBa.
OpHoMy Martpocy Hajgo ObuIO chejaTh omepauuio, U Maiiep
OblL1 MOpaXkeH, YBUIEB, KaK CBeTJIa Y TOrO BEHO3Hasl KPOBb.
Heyxenn on 3apen aprepuio? Het! Ilotom emy ckasanu, uro
y 3KBaTOpa BeHO3Hasl KPOBb BCerla cBeTJ/iee, UeM B CEBEPHBEIX
uiuporax. M ero oceHuio: B xxapKkom Kaumare AJisi noagepxa-
HHS HOpMaJIbHOH TeMIepaTyphbl Tesla JOJKHO cropatb (OKHMC-
JIATbCSI) B OpPraHH3Me MeHbLUe MHLIH, YeM B XOJIOAHBIX CTpa-
Hax. OH YyCTaHOBHJI TakKXe, UTO KOJHYECTBO CropaeMbIX
OPOLYKTOB B OpPraHH3Me NP BLINOJHEHHH paboTbl Bo3pacraer
c yBeauueHHeM ee oGbema. CONMOCTaBHB [Ba 3THX SIBJIEHHS,
Mattep caenaJ reHHa bHBIH BBIBOJ: TaK KaK Y TensoTa u pabo-
Ta MOTYT ObITb NOJY4YeHbl 3a CUeT XHMHYEeCKHX peakuuH, TO
OHH MOTYT npeBpaulathes Apyr B aApyra. Cnyctsa gBa rojaa oH
BBIUHCJIMI MEeXaHHYeCKUH 3KBHBAJIEHT TEMJOTHI.

Bckope Ty ke unelo BBABHHYJH aHrauyaHuH JDxe#mc
Joxoynb (1818—1889) u mosiopo#t Hemeuxkuit ¢usHoJOr H
tusuk I'epman lenbmrosbr (1821—1894). [Mooxon k unee
COXpaHeHHs U NpeBpallleHHsI 3HePrHH y Kaxa0oro Gbll pasJuy-
HoiM. Ecsu Mariepa nopasuia cBsi3b KoJu4yecTBa Heo6Xo-
AMMOH OpraHM3My MHLUIM C ero TeMnepatypod H paboToi, TO
JI>koysisi IpHBeJIM K 3TOH MIee ONbITbl, KOTOPble OH CTaBHJ,
4TOGHI ONpeaeaHTb, MOXKET JM U300peTeHHbIH HM 3JIeKTpHYe-
CKMH JBHraTtesb CTaTb NPakKTHYECKHUM HCTOYHHKOM paboThi,
nojlyyast 3Hepruio ot Garapeu, rie pacxomoBaljics LOpOro#
uuHK. [1pu pemenuu stok 3ajaud [1koy/b N0Mb30BAJICS BeCh-
Ma OOJIbIIHMH TOKAMH H 3aMETHJ, YTO MPOBOJLHHKH CHABHO
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HarpeBajucb. OH NOHHMAJ, YTO YacTb TOKAa TPATHTCA Ha
HarpeBaHHe, H PellHJl BHISICHHTD, YTO XKe HYXXHO CieJaThb, YFO-
6bl 3TH noTepH ObliM HaMMeHbIIHMH. PelueHue TexHHuecKoH
3ajiaud NPUBEJO €ro, TakuM 06pa3oM, K OTKDHITHIO 3aKOHa:
«KOJIHYeCTBO 06pasylolledcsd TenJaoTbl MPONOPUHOHANLHO
KBaJpaTy CHJIbl TOKa, CONPOTUBJEHHIO B LENH M BpeMeHH
NpPOTEKaHHUSI TOKa».

HyxHo ckasaTb, 4TO, HeCMOTPSl Ha TaKyl0 YeTKylo ¢op-
MYJHPOBKY H NPEBOCXOJHOE 3KCHepPHMEeHTajbHoe 060CHOBa-
Hue, coobuienue J»koynst Ha 3acenaHun Koposesckoro o6-
uiecTBa HU Ha KOT'O TI0YTH He NPOU3BesIo 0C060ro BreuaTaeHus
¥, BO3MOXHO, He OblI0 Gbl OLEHEHO MO AOCTOHHCTBY, €cjd Gbl
He OIHH MOJIOfOH yesoBeK, KOTOPblH CBOMMH Je/NbHbIMU 3a-
MeyaHHsIMH BO3OynHJ y NMyOJUKH HHTepec K Hiee [xkoyas.
310 6bl1 Yuabsam ToMcoH, B OyAyllleM OOHH H3 KpyHHeHLIWX
¢usukoB mupa. IOHowa 5TOT OKa3aJscs HacTOJNbKO NPO30PJIH-
BbIM, 4TO, HECMOTPSA Ha psA HeCcOoBNajeHHH B H3MepeHHX
Jxoyns, ycMOTpes B ero cOOGIEeHHH HOBbIH BaXKHbl 3aKOH.
Korna nemHoro noaxxe, B 1844 r., cBou pesyJbrathl ony6./H-
KOBaJ Bblialouuiicss (HU3HK-IKCIIEPUMEHTATOpP, NpeeMHHK
B. B. IlerpoBa, pycckuii akagemuk Dmuauii XpUCTHAHOBUY
Jlenu (1804—1865), B 3TOM yKe HUKTO He cOMHeBaJICsl. 3aKOH
TEeMJIOBOrO JeHCTBHSA TOKa Bolues B (DU3HKY Kak 3akoH [xoy-
asa — Jlexua.

J20y/b cuuTal, YTO BCS TEIVIOTA B LIENHU 3JIEKTPHUECKOr0
TOKa JAOJI2KHA paccMaTpUBATbCA KaK pPe3y/nbTaT XMMHUECKOro
npouecca. OH npeanosaral, YTo TOK TOJNBKO OJHO H AeJiaer,
4TO OTBOJMT TEIVIOTY OT MeCcTa peakLHH W BblAe/sieT ee B
uend. [Tosnb3aysice 3akoHom JIkoyns-Jlenua, enbmroabi no-
Ka3aJl, YTo BCA TeIJIOTa 3JEeKTPUYECKOH LenH paBHA NpPOM3-
BeJIEHHIO HaNpsKeHHs] Ha Mpollelilee KOJHUECTBO 3JIEKTPH-
yecTBa, a €CJIM yuecTb M 3aKoHbl Papajesi, MOXKHO CKa3aTb:
3C ranbBaHHYeCKOr0 3J€MeHTa NpONOpLHOHAJbHA TemJio-
BOMY 3((eKTy XHMHUECKOH peakKLHH B 3JIeMeHTe.

BepHemcs Tenepb k 1oHoMy Yuabsamy Tomcony. B recatu-
JeTHeM Bo3pacte TOMCOH y»Ke MOCTYNMHJ B YHUBEPCHTET, a B
IBaAuathb OblM M3BeCTE€H KaK aBTOP OPHTHHAJbHBIX Hay4HBIX
pa6ot. B nBaguars nBa npogeccop ToMcoH, no3:xe H3BECTHLIH
Kak jaopa KeabBun (1824—1907), pasHOCTOPOHHHI yueHbIH,
JNaBUIHH OAHY H3 (POPMY/JIHPOBOK BTOPOr0 Hauaja TepMOIH-
HaMHKH, NPeNJOXHBIIHH abCOMIOTHYIO LUKaJy TeMmneparyp,
OTKPbIBIIMKA DA 3 (EKTOB, HOCAUIUX €ro HMsi, aBTOp psiAa
npu6opos, Ob1 yxKe useHom Jlonmonckoro KoposeBckoro
of1ecTBa.
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Bocnosnb3oBaBiiMCch TOKOM OT 371eMeHTa Hanuenss — $Iko-
64, OH mTpHBE] B [JeHCTBHE IPOCTEHIIHH 3J1EKTPUUECKHH
JBHraTeJb M BbIUHCAWI ero pa6ory. C MOMOILbIO MeXaHH-
4eCKOro 5KBHBAJIEHTA TENJIOThl OH NepeBesl 3Ty MeXaHHUECKYIo
paboTy B KaJOpHH M OGHAPYXKHJI, UTO PACCUUTAHHAS BeJIHUHHA
TEIJIOTHl MOJIHOCTbIO COBMajaeT C TelVIOTOH peakKUHH, Npo-
TeKamwlleld B rajbBaHHuecKoM 3JjeMeHTe. CTaso $ICHO, YTO
DJ1C sjeMeHTa MpoNopiHOHaIbHA TEMJIOBOMY 3¢ (deKTy npo-
Hcxolsilledl B HEM peakuuu. DTOT (aKT BOCHPHHHMAJCH Kak
CJIeICTBHE 3aKOHA COXPaHEHHS] SHEPTHH.

B 3TOT mepHOA OTKPBITHS 3aKOHOB TEPMOAMHAMHKH Ka-
3a/10Ch, YTO BCE SABJIEHHS MPUPOJIBI B 1EJIOM MOTYT GbITh 06'bsIC-
HeHbl TPOCTBIMH HAOJ/I0eHUAIME HaJ MeXxaHHuecKOoH sHeprue
H pa6oToi.

Pa6otr Anekcanapa Bekkepensi (1820—1891) toxe mno-
Ka3blBaJlk, 4TO 3JE€KTPOABHIKYIlas CH/a LeNH SKBHBaJIEHTHA
COOTBETCTBYIOIEMY ell XuMHUecKoMy felcTBui0. OLHAKO NpH-
MeHeHHe MOJOOHBIX e pacyeToB K JPYIHM 3JeMeHTaM uepe3
HEKOTOpOe BpeMsl MoKa3aJjlo, UTO He BCA XUMHYecKasi SHEPTHs
NepexoAHT B rajbBaHHYECKYIO.

B 1900 r. 8 Heto-MopkckoM yHEBepcHTETE GbLIO TOCTPOEHO
crieniHa/jbHOe 3JaHHe C AJHHHBIM Y3KHM 3aJiloM — rasepesi
cJaBbl BeJMKHX aMepHKaHHeB. B 3aje Mexny KOJIOHH ycTa-
HOBJIEHBl OpOH30Bble MeMOpHaJ/bHbIE JJOCKH H CKYJbNTYpHbIE
610CTHl BeJIHKHX CbIHOB AMepHKH. Tam MOXHO yBHIETb GIOCT
®pankauna, 6ioct PyntoHa, uzobperareass napoxona, GoCT
Hzobperatesnss Teqerpadpa Mop3e, KOHCTPyKTOpa mepBoOi
XJIONKOOYHCTHUTENbHOH MallMHbl YUTHH, nucateneir Kynepa,
ITo, TBeHa. 3HaMeHHTOCTH YrOTOBAHO MECTO B 3TOH raJepee
He paHblile yeM 4yepe3 25 jeT nocsie cmMepTH. Tem He meHee 6I0CT
Bejuuaiimero nocne PpankiuHa yueHoro CIIA [xko3aiiu
I'n66ca (1839—1903) 6bl1 yCTAHOBJEH TaM MOYTH Yepes MoJ-
BeKa nocJjie ero cMepTH. MoxeT GbiTb, 3TO OGBSICHAETCA TeM,
4yTo paboTbl ['n66ca OTIHYAIOTCS HCKJIOUHUTEIbHO CJIOXKHOH
BHelIHeH (OpMOH, KOTOpasi y TEOPeTHKOB Jaxe BOIJa B
noroBopky. Ho mox 3tofi dopmoii Tautca Takoe 60OraTcTso
HieHd H rinyb6oKHX o6O0OLIeHHH, UTO AaKe B HallM JHH TPYIbl
I'n66ca npogosKaoT CAYXKHTh HCTOUHHKOM HOBBIX HCCJIEN0-
BaHUH.

Best :xu3nb 'n66c¢a Gblja cBsizaHa ¢ ero poJHbIM TOPOAOM
Hbio-XefiBeHom (mwrat KonHekTukyT). OQHaxabl, MpaBjia, OH
OTNpaBHUJ/ICA Ha TpU roaa B EBpony, 4To6bl Moc/yLIaTh €K HH
BuaHelimux ¢usukoB B Ilapuxke, Depsune, I'efinennbepre.
Bce xe ocTanbHOe BpeMsl, LleJIbIX LIECTbAECAT JIET, OH MPOXKHUJ
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B OJHOM M TOM XK€ JOMe, PSIOM CO LIKOJOH M KOJMIeIXKeM,
rie ¥ yudjcs, psiioM C YHHBEPCHTETOM, rae oH paboral, H
no6G/JH30CTH OT Kaanbuina, rje OH Obl NMOTOM [OXOPOHEH.
B wucropunm Hayku HaHIeTCs HEMHOTO TaKHX JOMOCE]OB.
Bo Bropoit mosnoBuHe 70-Xx rogoB OH MNpPEeAJIOXKHI MeETOL,
COor/iacHO KOTOpPOMY H3yueHHe TepMOAMHaMHUecKoro npolecca
CBOAMJIOCh K H3Y4YEHHIO HEKOTOPHIX OGLIUX (YKL HH — TepMo-
JHHAMHYECKUX MOoTeHUHaJ oB. a5 pelieHus Jno60H TepMoLU-
HaMHYyecKo# 3ajaud [OCTaTOYHO ObLIO 3HATh XHMHYECKHE
NoTeHUHa bl cHCTeMbl. MeTox TepMOAMHAMHYECKHX IIOTEH-
LHaJIOB, AOMOJHEHHBIH CTATHCTHYECKOH MeXaHUKOH, H03BOJIAN
peuiaTh J06ble 3ajaud, OTHOCALIHec K 06/acTH TepMOIH-
HaMHyecKoro paBHoBecusi. I[IpuMeHHMOCTb ero 3aTpyAHS-
JlaCh HMHOTJA TOJbKO CJIOXHBIMH BBIYHC/JHMTEJNbHBIMH Olepa-
LUSIMH.

Cao#i Bbipatowuiicst Tpya ['u66¢ ony6aukoBasa B 1878 r. B
MECTHOM Hay4HOM XKypHaJle, O CyllleCTBOBaHHH KOTOPOro MaJjo
KTO nono3peBaJi. ToNbKO CYCTs YeTbIpHAALAThb JeT ero Harmne-
yaTta/au B EBpone, H nepel yyeHbIMH OTKPBIJICS MCK/IIOUHTEb-
Hbll O CBOEH MOLUY TeOpeTHYeCKHH amnmapar, CO3JaHHbIH
'n66com. B 1901 r. Jlonmonckoe KopoJieBckoe 061ecTBO
HarpanguJo ero menanbio Konses, HauboJiee ROUeTHOH Harpa-
noi no yupexiaexuss HoGeneBckoil nmpeMuu. Menanp Komnses
B cBoe BpeMsl moayuusd Boabra, Hasu, ®apaneit, I'enbm-
rosbll, MenzaeneeB, Meunukos, [1asaoB. 'n66¢ Bolies B HCTO-
pHI0O KaK co3JlaTe/lb TepMOJHHAMHUYECKOH TeopHUH (HDU3HKO-
XUMHuecKoro paBHoBecusi. Popmyaia, cBA3biBawoLas paboTy u
Tens0BOH 3((eKT XMMHUYECKOH peakluH, O6bl1a UM MOJyyeHa
Hapsily CO MHOTHMH ADYTHMH pe3yJbTaTaMH Ype3BblYaHHO
OOGLUMPHOrO UCC/AeJ0BaHHS N0 XHMHYECKOH TepMOIHHAMHKE H
CTaTUCTUYECKOH MeXaHHKe.

Boiknanku Baabtepa HepHrcta

B 1882 r. nesaBucumo ot 'u66¢ca TouHO Takoe
JKe ypaBHeHHe BbiBesJ OJMH M3 KpYNHeHAIIHX eCTeCTBOHMCIHI-
tatenelt XIX B. 'epman ['enbmrosbu. B mosnoawie roasl, pa-
60oTast BoeHHbIM XHpyproM (moutd Kak Pob6ept Maiiep, KoTo-
pBId TOXKe JeJsiaj XUpypruueckue onepaiuu), ol copMyJaupo-
BaJ/l © MaTeMaTHYeCKH 060CHOBAJ 3aKOH COXPaHEeHHUs SHeprHuH.
CnoycTsl roJ OH H300peJ rjasHoe 3epkano (0(TalbMOCKOIN)
U BrHepBble Kak ciaeayerT pasrasjesn cetdatky. OH H3Mepu.
CKOPOCTb [IPOXOXK/JEHHS] HEPBHOI'O UMIMYJbCa U BBIMOJHUJ PAL
¢yHIaMeHTaJbHbIX paboT B (PU3HOJOTHH U THIPOJHHAMHKE.
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BriBenenHoe um ypaBHeHHe (ypaBHeHne I'u66ca —
I'eqbMrosbua) CBA3BIBAIO 3JEKTPHYECKYI0O M XMMHUECKYIO
SHEPruI0: MaKcHMaJsbHasi pa6oTa rajbBaHHUECKOFO 3J€MeHTa
COCTOMT U3 TEMJIOBOro a¢¢exra XHUMHUECKOH peakUUH U 3aBH-
CHT OT aGCOJIIOTHOH TeMmepaTtyphl. ¥ BTOPOTroO 4jeHa ypaBHe-
HUS CTOMT K03 duuueHT K, nokassiBalowui uamerenue 31C
9jleMeHTa OT Temnepatypbl. Eciu K paBeH HyJ10, TO 3JI€KT-
puueckasi pabora paBHa TemioBomy 3¢ dekty peakuuu. o
clyyadHOMY COBNAJEHHIO 3TO peasuH30BajJoCh B 3jleMeHTe
Ilanunenss — $1Ko6H, ¢ KOTOpPOro HayajoCh H3yuyeHHe TepMo-
JUHAMHKH rajibBaHHUYECKHX 3jieMeHTOB. [lJisi MHOTMX IpYrux
3JIEMEHTOB, K YIHBJEHHIO YUEHBIX, TAKOTO paBEHCTBA He MO0JY-
yajocb. CoBepuiaemass GOJIbIIMHCTBOM 3JeMeHTOB paboTa
MeHbllle TemyaoBoro s¢dekra: uyacTb Telja BbIAENsETCS H
TeMIepaTypa 3JeMeHTa IO03TOMY IMOBbIIIaeTcs. JTO 3HAUHT,
yto Ko3(pduuHeHT B ypaBHeHHH [u66ca — I'enbmrosbiua
orpunarejed. BnociencTBuu ObLIO NOKa3aHO, YTO MOTYT
CYIECTBOBATb 3JIEKTPOXUMUYECKHE CHCTEMBI, pa60Ta KOTOPHIX
CO3[1a€TCsl 3a CUeT TelJla OKPYyXKalollleld cpejbl, TOraa Koag-
(UIMeHT B ypaBHEHHH ObIBaeT MOJOMKHTEJEH.

Jast xumMud 3Ta Teopusi uMeeT Goabilioe 3HaueHHe. Tenso-
BOH 3 (eKT HEKOTOPhIX peaKUHH TPYIAHO ONpeNesNHTb JKcre-
pHMEeHTaJbHO, UHOTrJa HeBo3MOXHO. Torga M npuberamoT K
ypaBHeuuio ['n66ca — I'enbmrosbua: uamepsior A C rakoi
CHCTEeMBbl MpPH pas3jHYHbLIX TeMIepaTypax W pacCUHTBIBAIOT
3¢ peKT peaKkuHH.

B cooTBeTCTBHH C XUMHUECKOH TeopHel BO3HHKHOBEHHS
3JIeKTPOJABHKYLIEH CHJIbI Ha 3JeKTPOAax raJbBaHHYECKOTO
3/leMeHTa J0J2KHA YCTaHaBJIWBAaTbCS Pa3HOCTb NOTEHUHAJIOB,
BeJIHYHHa KOTOPOH 3aBHCHT OT Marepuana 3JeKTpoia. ITo
6bu10 sicHO npu cpaBHeHnH DI C ¢ psAlOM HanpsiKEHHsl COOT-
BeTCTByMOLIEero Merasnna. Kpome Toro, 6b1/10 ICHO, YTO HYXKHO
3aTpaTUTb MeHble paboThl, YTOOH! BbIAEIUTb HOH M3 KOHLIEHT-
DHPOBAHHOTO pacTBOpa, uYeM H3 HEeKOHUEHTPHPOBAHHOTO.
Hubimu caoBamu, D C ssnemeHTa H0JKHa 3aBHCETb H OT KOH-
[EHTPallid KaTHOHOB B PacTBOpPax y 3JeKTPOJOB.

Hccnenyss KOHNEHTpaLMOHHbIE HeNH, COCTaBJEHHbie U3
OIMHAKOBBIX 3JIEKTPOJOB U 3JIEKTPOJIUTA, MpeACTaBjsioLle-
ro co6oil pacTBOp KakoH-1HM60 COJH M HMEIOLLero pasjHy-
HYIO KOHIIEHTPAalMI0 Y OAHOrO H ApYroro saekrpoia, I'eabm-
rosbll mpumen K BoBonLy, uto DJC Tako# uenu.3aBHCHT OT
Jorapuma KoHueHTpauuid. Ho un3-3a Hepa3zpaboTaHHOCTH
TEOPHH PACTBOPOB B TO BpeMsl €My He YAaJoCh ONpene/HTb
Ko3(duuuenTrl nepen sorapudmom. Hepes mecarTb C JHUIHUM
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Jger 310 chenana Banbrep Hepuer (1864—1941), yueHsblit ¢
GoraTbiM BooGpaxeHueM, 061anaBIUHid, M0 cioBaM JUHUITEH-
Ha, «pelKOH OOBLEKTHBHOCTBIO, yNauyHbIM MOHHMaHHEM Hau-
GoJiee BaXHOTO, TEeHHAJBHOH CTPacCTblO K MO3HAHHIO He-
BELOMOIO».

HepHCT nOHUMAaJ, UTO TEMJIOTa PeaKUHH H JEKTPOIABHNKY-
113 CHJIbI He 3KBHMBAJIEHTHBl Mex1y co0oM, KakK yTBepxAaa-
JIM HEKOTOpble yueHble. DTO MOHHMaHHe MOCHYXKHJIO eMy OT-
npaBHOW TOUYKOH [JISi BBISICHEHHS] BONpOCa O MeCTe BO3HHK-
HOBEHHS JIEKTPOJBHXKYILHX CHJI M O MPHUHHAX U MeXaHH3Me
UX BO3HUKHOBeHHS. OH YCTaHOBHJ CBfi3b MEXAY MOABHXK-
HOCTbIO HOHOB H KO3(pGdHUHEHTOM AH(DGY3HH 3JEKTPOJHTOB.
3T0 CTaN0 OCHOBAHHEM €ro TEOPHH 3JEKTPOABHXKYLIHX CHJI.
CJl0KHBIE €ro BBIKJIAJKH CBOLUJIHCDH K CJeAyIolleMy.

[Ipu norpyxkeHuu meTassia B pacTBOP 3JEKTPOJHTA Ka-
THOHBI MOTYT MEPEXOAMTDb H3 MeTaJjsa B PacTBOP HJIH U3 pacT-
Bopa B MeTaJslsl. B nepBom ciyyae noBepxHOCTb MeTaJla 3aps-
»aercs OTpPHLATENbHO, a BO BTOPOM — MOJOXHTeNbHO. Tak
npuobperaeTcs noreHuuaJs. [lanee, B io60M rajbBaHH4€CKOM
3JleMeHTe HMMeIOTCSl [Ba pas3fuYHbIX 3Jekrpona. PasHocTb
MOTEHIIHAJIOB 3THX 3JEKTPOJAOB U npencrasJaser coboit IJIC
rajibBaHH4YeCKOro 3jeMeHTa. BesiHuuHa e MOTEHLHAJIOB KaX-
JOTO 3JIEKTPOAA 3aBHCHT OT JiorapudMa KOHLUEHTPalUHH OLHO-
MMEHHBIX C MaTepHaJiOM 3JIeKTPoJa KaTHOHOB.

B Hayke uacTo GbiBaeT, 4TO B pas3HbIX KOHLAX 3eMJIH
yueHble MOYTH ONHOBPEMEHHO AOGHBAIOTCS CXOAHBIX Pe3Y.b-
taroB. Tak 6buio B caydae [Ikoyasi v Jlenuna, HdaHuens u
fAko6u, T'u66ca u Ieabmrosabua. B 1890 r. pycckuit yuenbiit
Baanucnas AnekcanapoBuu TiopuH He3daBucuMo oT HepHcra
BbIBEJI TAKOE K€, KaK U TOT, ypaBHeHHe, paccuuthiBasg DJC
[/isl raJibBaHUYECKOrO 3JIEMEHTa, B KOTOPOM B KauecTBe 3JIeKT-
pOLOB HCMNOJNb30BaJHUCh pACTBOPBl MeTaJJIOB B PTYTH —
aMaJjibraMHble 3JeKTPOABI.

B sTux paborax xumudyeckasi Teopusi BO3HHKHOBeHHs1 D J1C
raJbBaHHYECKOr0 3JIEMEHTa MOJIyuH/ja CBOe OKOHYaTeslbHOe
BBIpaXKeHHe.

Baabrep Heprcr B 1920 r. monyuusn HobGeneBckyio mpe-
MU0 1o xumuu. OH MO/b30BAJICA OTPOMHBIM aBTOPHUTETOM,
6bl71 MHTEpeCHBIM M OCTPOYMHBIM cobecenHukoMm. Pacckasbl-
BalOT, yTO, BBHIAA Ha neHcuio, HepHct — aBTOp Tperbero
HayaJjia TepMOJHHAMHKH — 3aHAJCS pa3BejeHHeM KapnoB. Ha
BOMPOC, MOYeMy OH Pa3BOAMT KaproB, a He Kyp, Hampumep,
oH orBeyas: «Hy»XHO pasBoaUTb MKHBOTHBIX, KOTOpbI€ HaXO-
HOATCA B TEPMOJLMHAMHUECKOM paBHOBECHH C OKpyiKalolueit
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cpeno#i. [loueMy Ha CBOM HeHbIH §1 NOJIKeH OTallJUBaTh BCe-
JIEHHY10? »

YcTaHoB/IeHHE HCTOUHHKA SHEPTUH rajbBaHHYECKOro 3Je-
MEHTa ellle He faeT oObsICHEHHsS] MeXxaHHM3Ma BO3HUKHOBEHHA
SIC. Ilo Hepuery, 3J1C ranbBaHHYeCKOro 3JeMeHTa CKJa-
JbIBaJjach U3 CKauKOB IOTEHLHAJNOB Ha 3JIEKTPOAAX BCJENCT-
BHe Nepexojila KATHOHOB H3 MeTaJJa B pacTBOP WUJIH OGPATHO.
Sra npaBuWJbHasA, B CYLIHOCTH, KOHUENIHUS He YUYMTHIBaJja,
O/lHAKO, COOCTBEHHO 3JIEKTPOIHBIX IOTEHLHAJNOB METAJJIOB.
Bpems 110, NOSABH/INCH TOUHBIE METOABI ONpEAENeHHs NOTEH-
uMasoB, U OOHapyXKHJIOCh, UTO INOTEHLHaJ 3JEeKTpoaa, He
HMEIOLIEro 3apsiia, BCe-TaKH HMEeT ONpeesIeHHYIO BEJHUUHY,
a He paBeH HYJIO, Kak 3TO cjaefoBaJjo HU3 Teopud Hephcra.
Takum o6pasom, U Teopust HepHcra Bomsa B MpOTHBOpeUHe
C OIBITOM.

droi npobaemoii 3auscs B 1916 r. Mosiofoi uHXeHep Me-
Tasjaypruueckoro 3aBoga B Onecce, BIOC/EeICTBUH aKadeMHUK
M OIHH H3 KPYHHEHIIMX 3JIEKTPOXMMHKOB mupa Asekcanup
HaymoBuu ®pymkun (1895—1976). OH o6benuHun kaszas-
IIHecs HEeMPUMHPUMBIMH HaeH BosbTel o ToxaectBe I C
raJibBaHHUECKOH LlefIH C KOHTAaKTHOH Pa3HOCTBHIO MOTEHLHAN0B
Ha TpaHHlle ABYX MeTaJJoB W B3rasaael HepHcra, corsacHo
KOTOPBIM €JUHCTBEHHBIM HcTOYHHKOM JJIC uenu sIBASOTCS
noTeHuMaJsbl, BO3HUKAalOLIHe HAa O0OOHMX 3JIeKTPOJax IpH Ie-
pexoje HOHOB MeTaJJa U3 3JeKTpoja B pacTBOpP H 06paTHO.
Mononoii ®pyMKHH MoKasaJj, 4YTO H B TeX CjayudasiX, Koria
3apsaj, 3JeKTPoAa paBeH HYJI0, B 3JeKTPOXHMHUECKOH LeNH
COXpaHsieTcsl pa3HOCTb NOTEHIHAJOB, POACTBEHHAs] KOHTAaKT-
HOMY THOTeHuHany BoJbThl.

ITocsie Toro Kak 6blJI0 HAKOMJIEHO JOCTATOYHOE KOJHYECTBO
3KCIIEPUMEHTAJbHBIX [JaHHbIX B 06JAaCTH 3JeKTPOXHMHH H
¢usuku MerasioB, PpyMKHH H ero coTpyaHuKH B 30—40-x
rogax BHECJIH OKOHUATEbHYIO ICHOCTb B BONPOC O MeXaHH3Me
Bo3HHKHOBenHsi DJIC ranbBanuueckoro sjemenra. OHd Jo-
KaszaJjd, urto BesvuyuHa DJC 3sneMeHTa BhIpa)Kaercs uepe3
KOHTAKTHYIO Pa3HOCTb MOTEHIHAJIOB HA I'paHUlle IByX MeTaJ-
JIOB H CYMMY CKayKOB IIOTE€HLHaJa Ha FPaHHlle MEXKAY 3JIEeKT-
poOIOM H pacTBOPOM 3JieKTpoauTa. B To ke Bpemsi sHeprus
rajjbBaHHUeCKOro 3JieMeHTa LEeJHKOM OmpejaensieTcss XUMHue-
CKOH 3Hepruel NmpoLeccOoB Ha TpaHHLE MeXAY 3/1eKTPOAaMH
U pacTBOpoM 3JiekTposurta. Ilo cymecTBy, Kak Mbl yXKe cka-
3asu, teopust PpymKnHa o6befiHUIA B cebe npeacTaBIeHUsA
BosabTel 1 Hepucra. HepHer 1 PpyMKHH He TOJIBKO YCTaHO-
BUJIH CBfI3b MEXIY 3JEKTPOIABHXKYIUEH CHJIOH H COCTaBOM
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pacTBopa, HO MpeJCTaBUJIH MPoLece, NPOTEKAIL U B rajbBa-
HHUECKOM 3JleMeHTe, KaK JBe He3aBHCHMble 3JIEKTPOJHbIE
peakLHH, U3 KOTOPbIX OJHA Bcerna cBA3aHa ¢ npuoGpeTeHHeM
3/eKTpoHA (BOCCTAHOBJIEHHE), a Apyrasi — C ero OTiayel
(okucneHue).

Tak, B CYLIHOCTH, CJOXHJIHCH COBDPEMEHHble IpefCcTaBJe-
HHA O T€pMOJHHaAMHKE rajJjbBaHHYE€CKHX 3JIEMEHTOB H O Me-
xaHu3Me BO3HHKHOBeHHsI DIIC npu npoTeKaHUH XUMHUYECKHX
ApPOLIECCOB Ha 3JIEKTPOJaX.



rmaABA 6. HETOPOIIJIUBBIE
NYTEIHECTBEHHHUKH

ToK Haer uepe3 pacTBOPbI

«O cTpaHCTBOBaHHH HOHOB BO BpeMS 3JIEKTPO-
Jaun3a». Tak pomaHTHUYHO 6bl1a Ha3BaHa pa6ota M. 'urTopda,
npoceccopa MioHcTepckoro yHuBepcutera. [losiBUnach 3Ta
pa6oTa He caydaiHo.

B cBoux 3kcnepumeHTax no 3jexkTposausy JlaHuenb Ha-
TOJIKHYJICSl Ha fIBJIeHHe, KOTOPOMY HHKaK He MOT J1aTb 0G'bsiC-
Henusl. [Iponyckas Tok uepes pacTBop cyJsibdara Menu Mexay
MEJHbIMH 3JIEKTPOJaMH, OH CYMTAJ, YTO B COOTBETCTBHH C
TeopHel a3nexkrposnusa I'porryca H 3akoHamu dapanes Ha
aHole 0J2KHO 00pa30BLIBATBLCS CTOJBKO XK€e COJIH, CKOJIbKO ee
pa3jioxuaocb Ha kKarome. OnHaKo, K €ro YIHBJIEHHIO, BCe
nonyyaJjocb He Tak. Jlanvean na M cam Papapneit cuurany,
4TO Y KaTHOHOB H aHHOHOB CKOPOCTH OAMHAKOBbLI. K13 TOro XKe,
yro yBHAea JlaHueab, SIBCTBOBaJO: HOHBI IIPH 3JIEKTPOJH3E
IBHXYTCS C HEONAMHAKOBBIMH CKOPOCTSIMH.

dro u pewnsn usyuutb HoranH T'urropd (1824—1914).
EMy yznaJnoch BBISICHHTb, YTO aHa/lH3 pPacTBOpa OKOJIO 3JIEKT-
pPOIOB [0 3JIEKTPOJIU3a M MOCJE HEro, a TakKe ONpeaeseHHe
yOblJM KaTHOHOB y aHOLa H aHHOHOB y KaToJa JaeT OCHOBa-
HUe H3MEDHTb OTHOCHTEJbHYI0 CKOPOCTb IBHXXEHHS HOHOB.
MamepeHusi nmoka3aJju, 4YTO KaTHOHBl M aHHOHBI ABHXKYTCH C
pasauuyHoi ckopoctblo. Illlectb Jer cBoei Xusuu l'urropd
NOCBATHJI ONpefieIeHHI0 OTHOCHTENbHBIX CKOpOCTeH HOHOB
MHOTHX COJieil, KHCJIOT U OCHOBaHHUM. oK 0611ero KosHyecT-
Ba 3JIEKTPHUECTBA, NepeHOCHMble KaXJIbIM BHAOM HOHOB, ['HT-
Top¢ HasBaJ uyucJamu nepeHoca. Pazpa6oTaHHble HM METOMbI
N03BOJISIIOT ONPEAENHTb H CKOPOCTH JBHKEHHS HOHOB, H CTpOe-
HHe coJsiedl. 3aAyMaBIIUCh HaJ, Yepecuyp BbICOKHMH YHC/IaMH
nepeHoca y aHHOHa Hopucroro KaJusi, ['urropg mnpenmoJo-
JKHJI, 4TO 3TOT HOH fIBJsieTCs KOMIIeKCHbIM. B nasbHeidimem
3TO TPeANoJOXKeHHe OATBEPAHIIOCD.

Pesysabratel, nonyyennsie I'urropdom, 6bIH npekpacHbl-

70



MH, HO BO3HHKAJ BONPOC, IOYEMY B pacTBOpe COCTaBHbIE YaCTH
MOJIEKYJl 3JIEKTPOJIUTA, CBSI3aHHbIE, KaK NMPaBUJIO, MEXIY CO-
6ofi CH/IBHBIM XHMHYECKHM CPOJCTBOM, PACXOISITCA B pa3Hble
CTOPOHBI K 3JIeKTpPOJaM Aae NMpH He3HAUHTeJbHOH Hamps-
JKEHHOCTU MOJIST B JEKTPOJIHTE.

Crajo fICHO, YTO yueHHe 00 3JeKTPOJIH3e He MOXeT pas-
BUBAThCA 6e3 HCCJEeAOBaHHS MPUUMH MOSBJIEHHUS HOHOB 3JI€K-
tTposnuTa B pactBope. CHauasa Bce GbliH yOexJeHbl, YTO pac-
naj MoJIeKyJl Ha HOHbI IIPOUCXOJHUT NOJ AeHCTBHEM 3JIEKTDH-
4eCKOH CHJIbI, KOTOpasi NpeojosieBaeT XHMMHUeCKoe CPOACTBO
mousiekyJs1. M xots teopusi snekrponpoBogHocTH I'poTryca Gblia
MPHHATA MHOTHMH YYEHBIMH, MBIC/Ib €r0, YTO B pacTBOpe Mpo-
HCXOJIHUT CaMONpPOH3BOLHbIH O6MEH YacTHL, a CJef0BaTeJbHO,
U pasJjioKeHHe 3JEeKTPoJHTa 6e3 BCAKOro JeHCTBHA TOKa, He
Oblia MoATBepXKAeHa U pa3BHTa. K TOMy ke MHorue uccJje-
JOBaHHUA CBHIETE/bCTBOBAJH O TOM, YTO COJIH, KHCJOTH H
OCHOBAHHS, H3 KOTOPbIX 0OpasyloTCs 3JIEKTPOJHTH,— OYeHb
NpouHbie U CTOHKHE COeJHHEHHS, a NPH OGpPaszoBAHUU HX
camMHX Bblaensiercs GoJsbiloe KoJnuecTBO 3Hepruu. C ppyro#t
CTOPOHB!, €CJIH NMPeNNOoJIOXKHUTh, YTO PA3JIOKEHHE MPOHCXOLHUT
noj Ae#icTBHEM 3JeKTPHYECKOro ToKa, To 3To 6yIeT NpOTHBO-
peuuTb 3akoHy Papases, COrJIaCHO KOTOPOMY BCe KOJIHUECT-
BO 3JIEKTPO3HEPrHH AOJKHO ObITh H3PAcCXOLOBAHO Ha Bbljie-
JleHue NPOAYKTOB 3JEKTPOJH3a Yy 3JeKTpounos. BosHukain
TYMHK.

B nouckax BbIXxoja M3 Hero U3yueHHeM NMPHUHH NMOSIBJIEHHUS
KaTHOHOB M aHHOHOB 3JEKTPOJHTAa B pacTBOpE 3aHSJIHCh
TEOPeTHKH. 3a AeJ0 B3AJICS OJHH M3 co3jaresefl TepMOAHHA-
MHKH H KHHeTHYeCKOH TeOpHH ra3oB TPHALATHNSTHJIETHHI
npogeccop Iliopuxckoro yHusepcurera Pyponnd Knaysuyc
(1822—1888), koTopomy Hayka 06si3aHa MOHSITHEM 3HTPO-
NMH, CTOJMb MOMYyJNSIPHBIM C CepeJHHBI Hallero Beka, Korjaa
Ha aBaHCUEHY BBHICTYNMHJa Teopus HHPOpMalUUH H KuGepHe-
THKA.

Knaysuyc npusHanm HeoGOCHOBAHHBIM INPEANOJIONKEHHE O
COCTOSIHMH pacTBOpA 3JMEKTPOJNHTA, B KOTOPOM IMOJOXKHUTE/b-
Haf 4yacTb MOJIEKYJ MPOYHO COENHHEHA C OTPHLATEJbHOH, H
MPeAJIOKHI CBOIO TEOPHIO, OOBACHAIOLLYIO MPHYHHBI MOsIBJE-
HSl HOHOB B pacTBOpe.

[To Knaysuycy, npu MOJIEKY/ISIDHOM TEMJOBOM ABHXKEHHH,
BO3pacTalolleM C TeMmnepaTypoi, NPOHCXOAST CTOJKHOBEHHSI
mosiekya. Hekoropele U3 3THX ynapoB ObIBaIOT HACTOJBKO
CH/IbHBIMH, YTO OJHA WJIM AaxKe o0e MOJIeKYJIbl pacnafaloTcs
nocJsie CTOJNIKHOBEHHS] Ha COCTaBHbIE YaCTH, KOTOpble He3HAYH-
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TeJbHOE BPeMs OCTaloTcsl CBOGONHBIMH, oGecneynBasi nNpoBO-
IUMOCTb, @ 3aTeM COENHHSIOTCsS, 06pa3yss HOBYIO MOJIEKYJY.
B Kakablii MOMEHT BpeMeHH H3BECTHOE YHCJI0 MOJIEKYJ B pacT-
BOpe pacrnajaercsi Ha HOHBlI BIIOJIHE CaMOINpPOH3BOJbLHO, 63
BCSIKOTO TOKa, a U3BECTHOE UHCJIO HOHOB COGHPaEeTCsl B MoJe-
KyJax, TaK YyTO B KOHLEe KOHLOB NPH ONpeleseHHOH TeMmepa-
Type MeXIy 3THMH MNpPOLECCaMH yCTaHABJHBAETCS MOIBHX-
Hoe paBHOBeCHe.

DJIeKTPHUECKHl TOK Ke He pa3fie/sieT MOJIEKYJbl Ha CO-
CTaBHbIE YACTH, a TOJBKO BJIHSIET Ha JBHXKEHHE 3THX 4YaCTHL,
Korna te npe6blBaloT B CBOGOJHOM COCTOSIHHH. [IpoBOAHMOCTD,
€CTEeCTBEHHO, BO3pacTaeT C TEMIIePaTypoi: UeM BhIlle TeMie-
patypa, TeM 3HepruuHee IBHXKYTCS MOJIEKYJBI, TeM OoJiblue
NPOHCXOAUT CoydapeHHH W OoJibiie o6pa3dyercsi CBOOOIHBIX
HOHOB.

Y6enuTenbHO MaTeMaTHYeCKH 060cHOBaHHas Teopus Kaay-
3uyca Oblia npeBocxofHol. Ho v Ha ee cuer BO3HHKa/H He-
KoTopble comHeHusi. Tak, ¢ pasbGaBjieHHEM pacTBOPOB, Kak
6bl1I0 H3BECTHO, 5KBHBAJIEHTHAS! 3JIEKTPONPOBOLHOCTb BO3pa-
craer, a no Teopud Kiay3suyca pasbaBjieHHe, yMeHblUIasi
BEPOSITHOCTb CTOJKHOBEHHSI MOJIEKYJ B 3JIEKTPOJIUTE, JOJIKHO,
Hao60pOT, yXyALIATh €ro 3JeKTPONPOBOLHOCTb.

Kaszanocb, uTo mocje OTKpbiTHs OMa He AOJKHO OblIO
0CTaBaTbCs HUKAKHX TPYAHOCTEH B M3MEPEHHH 3JIEKTPOMNpO-
BOJHOCTH HJIM CONpPOTHBJEHHs pacTtBopoB. U omHako... Eciu
3JIEKTPONPOBOAHOCTb OGBLIYHOH MPOBOJIOKH H APYTHX NPOBOA-
HHKOB JIErKO H3Mepsijach M0 TOMY CONPOTHBJIEHHIO, KOTOpOe
OHH OKasblBaJi NMOCTOSSHHOMY TOKY, TO IIDHMEHeHHEe NOCTOSIH-
HOTO TOKa /JIi H3MepeHHs] 3JIeKTPONPOBOJHOCTH PacTBOPOB
HaTaJKHBaJOCh Ha cepbe3Hble MpensTcTBHA. MamepeHue co-
NPOTHUBJIEHHA STUEHKH OCJOXHSJIOCh MOJsipH3alHel 3JeKTpo-
H0B (OTKJOHEHHEM MOTeHI[Hasa 3JeKTpPoJa OT PaBHOBECHOIO
3HauyeHHs NPH NPOXOXKJEHHH TOKa) W KOHUEHTPAILHOHHOH Mo-
JsipH3aiueld (M3MeHeHHeM KOHLIEHTpalHH pacTBOpa y 3JeKT-
pOIOB).

Hemeuxkuit ¢usuk-skcnepumenratop ®punpux Konbpayi
(1840—1910) npenyioxKuj 3aMeHHTb MOCTOSIHHBIA TOK Mepe-
MEHHBIM, KOTOpbIi He OKasblBaeT HHKAKOro BJIMSIHHS Ha
3JIEKTPOJIHT, TAK KaK BellleCTBa, KOTOphIe BhIAESAIOTCS B OJHH
MOMEHT, B APYrofi ¢ H3MEHEHHeM HaNpaBJleHHS TOKa MNOrJo-
miaiTcs. B3siB 3a OCHOBY H3BEeCTHbIH MOCTHK YHMTCTOHa AJis
H3MepeHHs] CONPOTHBJIEHHS] MeTaJJHUeCKHX NMPOBOAHHUKOB, OH
paspaboras [Jisi U3MEpPEHHSI CONPOTHBJIEHHS 3JEKTPOJHTOB
CBOH MOCTHK, Ha3BaHHbIH MocTHKOM Konbpayina. Okasasocs,
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4TO MpeneabHasi MOJIEKyNsipHast 3J1eKTPONPOBOLHOCTb PACTBO-
pa 3/IeKTPOJIUTA paBHA CyMMe NMOJBHXKHOCTEH ero HOHOB NpH
GeckoHeuHoMm pasbaBsieHdH. M3 3TUX HaHHBIX U AaHHBIX [HUT-
Topda nosayyasochb, YTO NPU OAHHAKOBOH 3JIEKTPOABHKYILEH
cHJle KaxIbli HOH MepeMellaeTcsl CO CBOHCTBEHHOH eMmy
CKOPOCTBIO HE3aBHCHMO OT TOr0, MepeMellalmoTcsi JH B 3TO
BpeMsl uepe3 XKHAKOCTb ApYyrue HOHHI.

Merton Kosnbpayia craJr fpiMeHsATbCSA NPH aHaJu3e CTpoe-
HHUsI coJiel, KUCJIOT, OCHOBaHHH B PacTBOpax U B JPYrux HccJe-
noBanusix. Kosbpayil nokasas Takxke, 4To ydcTasi Boga (OH
reperoHsij ee B 30JI0ThIX COCYAax MO MATHAECATH pa3) ob.aa-
JnaeT GoJbIIKM CONPOTHBJIEHNEM BBHIY HHUTOXXHOH JHCCOHHA-
LHH ee COGCTBEHHBIX yacTHL. Be3BOAHBIA XJIOPUCTHIH BOLODPOA,
TaK)Xe 0KasaJ/icsl IIIOXHM MPOBOJAHHKOM, B TO BPeMs KaK BOJA-
HbIi PacTBOP COJITHOH KHCJIOTHI NPHHAIJIEXHT K YHCJIY Hau-
GoJsiee 3J€KTPONPOBOAHBIX 3JEKTPOJUTOB. MOXKHO JH 06BsC-
HHUTb CTOJIb pa3JiHuHble CBOHCTBA XJOPHCTOrO BOAOPOJA, He
JOTIYCTHB B3aUMOJEHCTBHS YaCTHL[ XJOPHCTOro BOAODPOAA C
BOJOH?

HepelweHHble npo6sembl, KaKk 3TO 0ObIYHO ObiBaeT, BO3HU-
Kaju ofgHa 3a apyro#. CyluecTBoBaJjH, HanpuMmep, 3KCOEpH-
MeHTaJIbHble aKThl, CBUIAETEIbCTBYIOLIHE O TOM, UTO 3J€KTPO-
JIU3 JeHCTBUTEJbHO HauHHAaeTCs NPH MHHHMAJbHOH 3JIEKTPO-
IBHXKYLIeH cwiie, HO BCKOpe ocTaHaB/jHBaercs. UTOOLI OH He
npekpauiajicsi, Hano nojnepxusath B lenu D[ C, uHoraa
JIOBOJIbHO 3HAYHUTEJAbHYI0. DTO CTaJ0 NpPEeJIMETOM BHHMATEJb-
HOTO H3YyYeHHsl.

B 1873 r. lenbMrosbL, BeiCKasaJ NMepBble MpeaNoJ0XKeHH s,
KOTOphle TMpHBEJH K BeCbMa NPOAYKTUBHLIM pe3yJbTaTaM.
Tpexne Bcero oH BhIBea U3 3akoHa Papazes BakKHOe Cilef-
crBue. Ecau 151 passioKeHHS 3KBHBAJEHTHBIX KOJHUYECTB
pa3HBIX BelteCTB HEOOXONHMO BCerja OfiHO H TO XKe KOJIHUecT-
BO 3JIEKTPHYECTBA, 3HAYHF, HE NPOHUCXOJUT HHKAKOH 3aTpaThl
D1C Ha pasJioxKeHHe 3JIEKTPOJIHTa B pacTBope. A 3T0, B CBOIO
ouepeib, 3HAYHUT, 4YTO B pacTBOPAaxX HOHBI HAaXOAATCA MO
3JIeKTPO/IH3a B CBOOGOIHOM COCTOSIHHH, SJIEKTPHUECKHH TOK UX
TOJIbKO TNOJXBAaThiBaeT W HamnpasJisieT K aJjeKkTponam. Boime-
JSSICb Ha 3JEeKTPOjax, HOHBl pas3psiKaloTcs H OTAAIOT BCe
KOJIHYUECTBO 3JIEKTPUYECTBA, KOTOPOE HeCJIH Ha cele.

Takum obpa3om, npexnnosaraeTr ['eqbMrosbl, HOHBI CBO-
6OHbl U UMEIOT 3JIEKTPHUECKHUH 3apsf, MEXAY HUMH CYyLIECT-
BYIOT 3JIeKTPHUECKHEe CHJIbl, a pa3J/ioXKeHHe CBOJHUTCS JIHUIb K
TOMY, 4TOOBl OTHATb Y HOHOB HX 3aps/abl. FIHaue roBops, pa6o-
Ta passioXKeHHsl TPATHTCS JIMUIb Ha TNpeBpallleHHEe HOHOB B
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MOJIEKYJIbl, Ha UX MepeBoj B HeATpaJsibHOe cocTosiHne. ViMeHHO
B lpoiuecce 3THX paccyxaeHu# y lesbmronbna poxpiaercs
MBIC/Ib 00 3JIEKTPONTUTHUECKOH AHCCOLHMALHH.

Jas Bbixoga repos BCe roToBO

[Tocne cosmaHusl ra/jbBaHUYECKOrO 3JeMeEHTa
Jxony Jlanueno mpHiiia emje OJHA MpeKpacHas MbIC/b.
On gorapasicsi, HaKOHel,, KaKHe OHH, 3TH HOHBHI.

3aKOHBI 3JeKTpOJIH3a fpejnojarani, 4YTo iBa HOHA, Npo-
HCXOJsfilllHe OT OAHOH MOJieKyJbl, 06J1afal0T paBHLIMH MO Be-
JIMUHHE ¥ INPOTHUBONOJIOXKHBIMH MO 3HAKYy 3JEeKTPHUECKHMH
3apsagami. Ho uyto co6oit mpeacraB/siioT 3TH HOHBI? Bepue-
JIHYC CYUTAJ, UTO 3JEKTPOABHKYIILAS CHJIA «PBET» CHJIbl XHMH-
YeCKOro CpPOJCTBA, U TPH 3JIeKTPOJH3e, HallpuMep, CEpHOKHC-
JIOTO, KaJHfl HOJyyaeTcsl 3JeKTPOMOJIOXHTeJbHas 4YacTHua
KoO ' u orpunarenbras SOz . Ho ecain coctaB coJii BHIpa3uTh,
kak KsOSO; (a no Bepuennycy, oH nonyyaerci HMeHHO Ta-
KUM), TO He MOHSITHO, IOUEeMYy TOT )K€ TOK B ONHOM cJydae B
COCTOSIHHH TOJIBKO PA3JIOXKHTb BOLY Ha BOJOPOA H KHCJOPOX,
TOr/1a KaK B IPYrOM OH pasjiaraeT CTOJIbKO Xe BOJIbl H, Kpome
TOrO, eule Bbigeasier Ha a”Hoge SOz u Ha katoge Ko.O' o-
nylLieHHe 3JeKTpo/au3a BOAbl H OJHOBPEMEHHOrO Pa3J/oXKeHHA
BOJBI M COJIH HA aHTHAPH]I H OCHOBAHHE BeJIO K MPOTHBOPEUHIO
¢ 3akoHamu Papanes.

B nuceme x ®apapeio [daHuenb H3J0XHJI CBOH coobpa-
KeHusl. Bce nmpuger B rapMoHHIO, THCaJ OH, €CJIH B COJIAAX CO-
JeprKalluX KHCIOPOA KHCJIOT, MeTasJl pacCMaTpHBaTh B Kaue-
CTBe OJHOrO HOHa, a KHCJIOTHYIO TpYyMny — B KauecTse
gpyroro. Tak, B pactBope cepHokucsoit menu CuSO4 Heo6-
XO4MMO Me[b paccMaTpHBaTh Kak KatuoH Cu’t, a Kuc/oTHYI0
rpynny SOf~— kak anuod. Korna 3meKTposbl 3/eKTPOJIHTH-
4eCKOH sfiuelKM c/iesaHbl U3 MJIATHHBI JIH APYrOTO XHMHUECKH
CTOHMKOro MeTta/lia, B pe3y/bTaTe 3JeKTPOJaH3a MOSBJSETCH
aHHOH, KOTOPHIH COeJHHACTCA ¢ BOAOH, 06pa3ys CEPHYIO KHC-
JIOTY ¥ KHCJIOPOA, KOTOpBI H Bblaedsiercsi. Ecau ke aHop
chenaH M3 MeJH WJM LIMHKA, TO aHHOH COeJHHSETCS C TaKuM
MeTa/uioM H ob6pasyercs au6o cyabpar menu CuSOs, nubo
cyabdat uuHka Zn SO, COOTBETCTBEHHO.

Tak, onupasicb Ha KOJIHYeCTBEHHble H3MePEeHUs] MPOAYKTOB
3JeKTpoJiu3a, [laHuenb naJj npaBU/IbHOE OO'bSICHEHHE COCTaBa
aHHOHOB M KAaTHOHOB COJIeH.

5 anpens 1881 r. B JlonnoHe B cBoe#t peur B namsith Pa-
panes [eabMrosbl, pa3BuJ HAe0 O CBOOOLHBLIX HOHAX, 3aps-
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JKEHHBIX ONpeNeJEHHBIM KOJIHUECTBOM MOJIOXKHTEJNBLHOFO HJIH
OoTpHLaTeNbHOro 3jeKkTpuuectBa. OH NMOAUEPKHYJ, UTO KaXK-
lasi S5KBHBAJIEHTHasl eAHHH1IA 5JleMEeHTapHOT0 HOHA 3apsiXeHa
onpeje/eHHbIM, HeleJHMMbIM KOJHYEeCTBOM 3JIeKTpHUecTBa —
«3JIeKTPHUECKHM aTOMOM>».

dra ¢apaneeBckast peub [enbMmrosbua HAEHHO NOAro-
TOBHJIA yueHHe 06 3JEKTPOHaX, OHA 3aCTaBH/Ia XMMHKOB 00-
paTHTb BHUMaHHe Ha HcciaenoBaHHe (DU3HKOB M BCNIOMHHTb
3JIEKTPOXUMHUYECKYI0 TeopHio Bepuennyca, KOoTopylo OH BbI-
nBHHYa B 1811 r. 4 B KOTOPOH NpHCYTCTBOBAJIO ATOMHCTH-
yecKoe npencTaBieHde 06 3neKTpHuecTBe. K 3Toil XKe MbICan
ckaonsiicss 1 Papanell. «ATOMBI TeJ, 3KBHBaJEHTHblE APYT
IpYry B OTHOLIEHHH HX OOBIYHOI'O XHMHYECKOro AeHCTBHA,—
nucaJ OH,— COIEpKaT paBHble KOJHUECTBa 3JEKTPHYecTBa,
€CTECTBEHHO CBSI3aHHOro ¢ HHMH». KoHuemuusi aTOMHOro
CTPOEHHSI 3JIEKTPHUECTBa nosyuusna B pabotax Papanest Kosu-
yecTBEHHOE MOATBEpXKIeHHe.

Kasanoch, B NIOCTOSSHHOM NOBTOPEHHH OJHHX H T€X XKe No-
HITHH BpOJE <«MOPLUUH 3JeKTpHUeCTBa» MOApa3ymeBaercs
MMEHHO aTOMHOe CTpOeHHe 3JjieKTpuuecTBa. Ho 3T0 6BLIO He
TaK. Peub 11712 0 cBOHCTBE MaTepHH 3apsixKaTbCst ONMpeflesieH-
HBIM KOJIHYeCTBOM, a He O CBOHCTBE CaMOro 3JeKTpHYecTBa.

Brnpouewm, ncxoast u3 sakoHoB Papages, 1oKkasaTb aTOMHOE
CTPOEHHE 3/IeKTPHUeCTBa elle Heqb3sl. Beab ®apaseit rosopun
0 KOJIHYECTBE 3JIEKTPHUECTBA, KOTOPOE MEPEHOCHTCSI HOHAMH
BO BpeMmsl 3jiekTposu3a. OTClOfa KaK CJelCTBHE BhITEKaJo,
YTO HOHBl 3apsXKAIOTCA JIHUIb ONpPEJeJEHHbIM KOJHUYECTBOM
ajekTpuuecTBa. Kak 6bl Tam HH Obl10, HO B 70—80-x ropax
XIX B. npencraBJieHHsI O CTPYKTYpe 3JIEKTPHUECKOro 3apsina
OblIM BecbMa HeonpeaeneHHbIMH. Tem He meHee Makcses B
CBOHX paboTax NpHLIeJ K BEIBOAY, UTO «<aTOMHbIH 3apsil HMeeT
TNOCTOSIHHYI0 BEJIHUHHY», W Ha3BaJ/l ee «MOJIEKYJIOH 3JIeKTpH-
yecTBar.

Ho nanbuwe Benuxuii ¢pusuk He nowes. OH gaxe cuurad,
YTO 3TO B OyLYyILlEM OKaKeTcsl HEeHYXKHBbIM.

B 1871 r. upeo 3/jeKTpUYECKOro aTOMH3Ma BbicKa3al
HeMeukui ¢pusuk Busabresom Bebep (1804—1891). On naxe
NOCTPOMJI NEPBYIO 3JEKTPOHHYIO Moaenb atoma. BeGep cka-
3as: «[Ipu BceoGlell pacnpoOCTPaHEHHOCTH 3JEKTPHUECTBa
Mbl HMeeM NpaBO MPHHATb, YTO C KaX/AbiM BECOBbIM aTo-
MOM CBSI3aH 3JIEKTPHYECKHH aTOM».

B 1874 r. upnanackuii ¢u3nk u maremaTHk Jxopax
Croneii (1826—1911), Toxke ocHOBHIBasicb Ha 3akoHax Pa-
panesi, cienajl JIOTHUECKOe 3aKJ/JIOUeHHe O [HUCKPETHOCTH
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eIMHHUBl 3JeKTpruecTBa. OH mucaJ: «...s BeIpaxy 3akoH Pa-
pazess B CAedyIOLIHX C/A0Bax, KOTOpble NPHAALYT €My TOu-
HOCTb: «Kakno# xuMHuecKo# CBs3H, KOTOpasi pa3pbiBaeTcs B
3JIeKTPOJIUTE, OTBEUaeT OnpefiesleHHOe U OMHAKOBOE BO BCEX
cJlyyasix 3JeKTPHYECTBO».

Ho Bompoc 06 aTOMHOM CTpPOEHHH 3JIeKTpHUeCcTBa IO-
HacTosilieMy noctaBuJ Bce-tTaku [eabmrosbl. «...Ecau mbl
JIONyCKaeM CYILeCTBOBAHHE XHMHUYECKHX aTOMOB,— FOBOPHII
odH B 1881 r.,— ToO MBl TNpPHHYXJAEHbl 3aKJIIOYHTb OTCIOAA
Jlajiee, UTO TaKXe H 3JIeKTPHUYECTBO, KaK MOJIOXKUTEbHOE,
TaKk M OTpHLIaTeJbHOe, pa3jensieTcsl Ha ONpefeseHHble 3Je-
MeHTapHbIe KOJIHUeCTBa, KOTOPbIe HIPAIOT POJib aTOMOB 3JIEKT-
puuectBa. Kaxablil HOH, IOKa OH MEPEIBUTaeTCs B XKHAKOCTH,
OJ2KeH ObIThb COefMHEH C OLHHM 3KBHBAJIEHTOM 3JIEKTpHUe-
CTBa [/151 KaXA0ro CBOero cpoacTBa. ToJbKO Ha NOrpaHHYHBIX
MOBEPXHOCTAX 3JEKTPOAOB MOXKeT IPOH30HTH pasjiesieHue;
ecJu 3Aech AeHCTBYyeT AOCTATOYHO OoJbluasi 3JeKTPOJBH-
HKyIllasi CHJa, TO HOHbl MOTYT OTIaBaTb CBOE 3JeKTPHUYECTBO
U JeJaTbCsl 3JeKTPUUECKH HEHTPaJsbHBIMHUY,

BupouameHsisi 3JeKTPOXHMHUECKYI0 Teopuio Depiienuyca,
lenbmrosbl BbicKazaj HIEI0 O TOM, YTO AaTOMbl 3JIEKTPH-
yecTBa JOJXKHbBl BXOAUTb B COCTAB XHMHUECKHX COeIHHEeHHH.
ITO npeanoJoKeHHe MOATBEpPKAaJ0Ch TE€M, UTO NPH pacTBoO-
PEHHH 3JIEKTPOJHUTH pacnajgarlTcs Ha HOHBI.

OnuH HCTOPHK HayKH HHcajl o TOM BpemeHH Tak: «CLeHa
6bl1a BHOJIHE TOTOBa MAJs1 JPaMaTHUECKOTO BBIXOJA BCEMO-
6expaioiiero reposs - sjektpoHa. Hu oauH gpamartypr He
Mor 6bl MpeB3OHTH MpPUPOAY B BblGope GoJiee MOAXOASLIEro
MOMEHTa AJISl TOro, 4ToObl BBECTH B JeHCTBHE CBOErO I1aBHOTO
aKrepa».

B ¢u3vke B 3TO BpeMsi NPOM3OLUJIH KpYIMHble COOGBITHA.
B 1895 r. Konpan Pentren (1845—1923) OTKpBII HKC-JyYH.
[Torom okasanoch, YTO 3TO M3Jy4eHHe BO3HHKAeT IIPH TOPMO-
JKEHHH 3JIeKTPOHOB, MCIyCKaeMbIX KaTOAOM, H HX yAape 06
aHoa. Ilpu sTOM 3Heprus 3/eKTPOHOB mnpeobpasyercst B
3Hepruio PeHTreHOBCKoro uanyuyenusi. Cnycrsi rox Anpu Bek-
kepeab (1852—1908) oTKpb1 pafHOAKTUBHOCTb — CaMONpPO-
H3BOJIbHOE H3MEHEeHHe COCTaBa aTOMHbIX fiep BellecTs,
CONPOBOXKAaloLlleecs], KaK YCTaHOBUJIH BIOCJCACTBHH, HCITy-
CKaHHEM »3JIeMEHTapHBIX YacTHL. DTO OTKPLITHE ChIrpaJso
OrPOMHYIO POJIb B M3YYE€HHH CTPOEHHSI aToMa.

HakoHew,, B KOHILle Beka Oblia OTKpbITa Jeruaiuias 3
3JIEKTPHUECKH 3apsiKEHHBIX 4acCTHIL — 3JIEKTPOH.

B 1897 r. anrnuiickuit ¢u3uk, uneH KopoJeBckoro o6-
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wecrsa [xkozed [dxon Tomcon (1856—1940), uccnenys
OTKJIOHEHUS] KAaTOAHBIX Jyyed B MAarHHTHOM H 3JIEKTPHUECKOM
MoJIsiX, MOKasaJj, YTO OHM NPeICTaBJAIT COO0H MOTOK OTPH-
11aTeJIbHO 3aPsI?)KeHHbIX yacTHL. TOMCOH H3MePHJI HX YAeNbHbIH
3apan. OH okasajca pased 1,6-107'° kynona, a macca ua-
cruubl 0,9-107%7 rpamma, TO ecTb Npub/H3uTeNbHO B 1837
pa3 MeHble macchl atroma Bogopoma. B 1906 r. Jxk. Ix.
Tomcon 6bl1 ynocroeH HoGeneBcKo#H npeMmuH.

BrisicHHJI0Ch, YTO 3/1EKTPHYECKHH TOK B MeTaslJjax — 3TO
MOTOK 3/1eKTpOHOB. Hauasa OTKpBIBAThCS NMPHPOAA 3JEKTPO-
NPOBORHOCTH MeTajsoB. B pacTBopax e Bce OBbLIO IO-
IPYromy.

Mennenees u Bant-T'odd

34ech MbI CHOBA [JOJIXKHBl BEPHYTbCS Ha3ap,
B 1869 r., korma Mosono¥ neTepOyprckui XUMuk JIMHTpHH
HBanosuu Mengenee (1834—1907) 3akoHuus CBOH mepBHIH
BapHaHT KjJaccHpHUKAUUU XUMHUYECKHX 3J1eMEHTOB, COCTaBHJ
3HAMEHHTYIO CBOIO Tab/uLy U Hanucas craThio «OnbIT pacnpe-
IleJIeHUsI 3J1eMEHTOB, OCHOBAHHOTO Ha aTOMHOM Bece H CXOZA-
CTBE>».

MeHJieneeB yCTAaHOBHJI CBSI3b MEXIY Maccoi aroma H
XHMHUYECKHMHU CBOHCTBAMH COOTBETCTBYIOLLErO 371eMeHTa U ero
coennHeHuii. Bce usBecTHole B TO BpeMsi 63 31eMeHTa OblIH
pacroJIoKeHbl Ha JIECTHHILE, KOTOPYIO cO3jajla caMa NpHpoja.
Jmutpuii IBaHOBHY mepBbIM NMOHSJ, KaK AOJNXKHO OBLIO BBHI-
rasfeTb 3T0 pacnpenesnende: «CBOACTBA MPOCTHIX TeJ, TaKxkKe
¢opMbl U CBOHCTBA COEJHHEHHS 3JIeMEHTOB HaXOJAATCA B
NepUOINYECKOH 3aBUCUMOCTH... OT BEJHYHHBI aTOMHBIX BECOB
3JIEMEHTOB>.

3HayHTEeNbHO MO32Ke GbLIO YCTAHOBJIEHO, UTO NOPSAKOBBIH
HOMEp 3JeMeHTa B NMEePHOJHYECKOH CHCTeMe HMeeT peaJsibHbIH
¢u3uueckuil CMBICT H COOTBETCTBYET 3apsily aTOMHOro fifpa,
PaBHOMY YHCJY 3J€KTPOHOB B 060J104Ke HEHTPaJbHOTO aToMa.

Bce coBpemeHHOe yueHHe O BellecTBe, €ro CTPOEHHH H
€ro 3BOJIIOLHH B NPHPOJE OCHOBBIBAETCH Ha MEPHOJHUECKOM
3aKoHe MeHpeneeBa.

3a yeTblpe rofa 10 CBOEro reHHaJbHOTO OTKPbITHA MeH-
JlesieeB 3alIUTHI JOKTOPCKYIO JHCCEPTALHIO, KOTOpasi Hasbl-
BaJjiach «PaccyxneHne o coefuHeHUH CIUPTa € BOJO#». B mpo-
THBOBEC TOCIOACTBYIOIIHM B TO BPeMS MNpPEACTAaBJEHHSM O
pacTBopax Kak 0 MeEXaHHUeCKHX cucTemMax MeHneneeB cospad
XHMHUECKYIO, HJIH, KaK OH ee Ha3blBaJ, FHAPATHYIO, TEOPHIO
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BOAHLIX pacTBopoB. HMccaemys cxkatue BOJHO-CIHPTOBBIX
PacTBOPOB B 32BHCHMOCTH OT MX COCTaBa, OH OGBSICHHJ ero
B3auMoAedcTBYHeM cnHpTa ¢ Bogod. OH mpHiles K BbIBOAY, UTO
B pacTBOPe «aCCOLMHPOBAHbl YACTHUbLI PaCTBODHTENS H €ro
HenpoyHO AHCCOLHHPOBAHHOIO COEAMHEHHs] C PacTBOPEHHHIM
Tejqom». B pacTBope npu o6bIUHOH TeMmepaType MPOHCXOAMUT
ob6pa3oBaHHe W pa3pylleHHe acCoLHaTOB (COegHHeHHH) uac-
THIL paCTBOPHTeNS1 — THAPATOB — C YaCTHLAMH pacTBOPEH-
HOTro BellecTsa.

IugpatHas Teopuss MeHzneneeBa craja OJHOH M3 OCHOB
COBpEeMEHHOH TeOpHH PacTBOPOB M ChIrpajlia CYIeCTBEHHYIO
poOJib B CTAHOBJIEHHH 3JIEKTPOXHMHH.

MeupaeneeB cuuTa/j HeOOXOAHMBIM COYETATh XHMHUECKYIO
U (PU3HYECKYIO TOUKH 3PeHHS Ha pacTBOPHL. DTOrO XKe MHEeHHs
JlepKajicsl U cosparesb (PU3HYECKOH TEOPHH pacTBOPOB, OIHH
H3 oOcHoBaTesqed (U3UYECKOH XHMHH TOJIJIAHICKHH XHMHK
$lko6 Baut-T'odd (1852—1911). dro Obli reHuasbHbIH yue-
Hbld U obGasATesbHbIH yenoBek. OH o6sanai cMejoH TBOP-
yecKod (aHTasHed, f1I0pa3sHTEIbHOH 3Heprued H HeCOKPYILUH-
mo# sorukoi. 10 nexa6ps 1901 r. B npUCYTCTBHH BblJAIOLIHXCSA
yuenblx mupa $1. Baut-I'opdy u K. Pentreny Ovuiu BpyueHs
nepsole B Hcropun Hob6eneBckue npemuu. Ha pnpyroii nenn
corsiacHo mpaBuiam HobGesneBCKOro KomMHTeTa HarpaxieHHble
BBICTYTAJIH C COOGUIEHHSIMH O CBOMX HayUHBIX [OCTHIXEHHSX.
PeHTreH noxJanbiBajJ O CBOHCTBaX OTKPBHITHIX HM JyueH, a
Bant-I'opd — o Teopuu pacTBopos.

OcHoBbIBasiChb Ha H3MeHEHHH HepPTrHH PacTBOPOB NpPH CMe-
tleHUH KOoMIMoHeHTOB, BaHT-I'od¢ TeopeTHuecku BLIBEN He-
CKOJIbKO 3aKOHOB: O IIOBBIILIEHHH TeMIepaTypbl 3aMep3aHHs
U TEMIepaTyphl KHIIEHHs], O TIOHHKEHHH JlaBJeHHs napa pacT-
BOpHTEJS1 HaJl pPacTBOPOM H OCMOTHYECKOM [aBJIeHHH pacT-
BOpOB.

Eute B 1748 r. ppanuysckuil yuenniit )Kan Houte oTkpbin
siBieHle ocmoca. OH 06HapyKHJI, YTO B €MKOCTH CO CIIHPTOM,
IUJIOTHO 3aKPHITOH IJIEHKOH H3 CBHHOTLO MOYEBOro MNy3bipd,
ec/i ee MOCTaBHTb B BOAY, yepe3 HEKOTOpOe BpeMs IMOBbI-
1IaeTCH JaBJjeHHe, YTO OOHAPYKHBAETCA 10 B3LYTHIO My3bIpsl.
Honne cuutan, 4tro naBjieHHe cO3JaeTcsl BOJAOH, Tak Kak
rieperopojka NpoNycKaeT MOJIeKYJbl BOJbl, HO He NPOMycKaer
MOJIEKYJBl CIHpTA.

CnycTsl MOYTH JBa CTOJIETHS HeMeUKHH ¢u3uosor pacre-
auit Bunbrennm Ildedpdep (1845—1920) nposen oueHb TOU-
Hble U3MepeHHs 3aBUCHMOCTH OCMOTHUYECKOIO 1aBJeHHs pacT-
BOpa OT ero KoHueHnrpauuu. Onepupys ero naHHbIMH, Bant-
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Fod¢ mpoBen MHOrue Beuepa 3a pacueTaMH OCMOTHUYECKOro
npasaennsi. IlocteneHHO eMy OTKPBLIOCH, UTO 3aKOHbI OCMOTH-
4ecKoro [aBjleHHsl WAEHTUYHBI ra3oBbiM 3akoHaMm. Ho Bce
0Ka3aJ/loCb He TaK [POCTO: JiMillb JJis CaXxapHbIX PacTBOPOB H
JAPYTUX HE3JEKTPOJUTOB MOXKHO ObLIO pacCYHTaTh OCMOTH-
yeckoe MaBJieHHe [0 YPaBHEHHWIO, KOTOpoe ObllQ CXoXe ¢
ypaBHeHneM Knaneiipona—Kanaysuyca aas rasos. [las pacrt-
BOpPOB JKe CcoJiel, KHCJIOT, OCHOBAHUH, CJI0BOM, AJISt 3JIEKTPO-
JIATOB, pacueTHble 3HAUEHUS JaBJeHHUs N0Jy4a/lHCh HHXeE TeX,
yTO HokKasbiBaa# onuiTel. Baut-I'od¢d npeogonen sro sarpyan-
HeHHe, BBelisi B CBO€ ypaBHeHHe Ko3dduuueHT GoJblue enu-
Huubl. C yMeHblUEHHEM KOHUEHTpPaUHUH J1060r0 3JeKTPOJHTa
K03} pUIHEHT yBeNMYKHBaJCA H NPHOIHKAJICA K LeJOMY UHC-
ay. HyHO MOHATBL (PU3MUECKYIO CYHUIHOCTb SIBJEHHHA, Lymalt
OH, H TOrAa Bce craHer sicHO. [loragka Owlna HaiiieHa He-
0XHIaHHO.

ComHenns npodeccopa Kaese

Mononoit wBen Csanre Appenuyc (1859—
1927), TONbKO-TONIBKO OKOHUHMBILMH YHMBEpPCHTET B Ymcasne,
cTpeMsicb pa3paboTaTb METOH, ONpefe/]eHHs] MOJEKYJspPHOro
Beca PAacTBOPEHHLIX BEIIECTB, NPOBEJ H3yueHHe JIEKTPOIpPOo-
BOJHOCTH CUJIbHO pa36aBieHHbIX 3JeKTponuToB. OH npoaesnan
OrpoOMHOE KOJIMYECTBO ONBITOB C COPOKA HATHIO Pa3fHuHbBIMH
COeAMHEHUSAMU NPH pa3/MYHbIX CTEMNeHsIX pa3baBJieHHs.
BecHoii 1883 r. oH peliunJ, UTO 3KCIIEPHUMEHTOB NPOBELAEHO
JIOCTAaTOYHO, IOPa HX KaK cleAyeT OcMbIcauTb. OH yCTaHOBHI
OTHOCHTEJILHOE HapacTaHUe 3J1eKTPONPOBOJHOCTH pacTBopa C
yMeHbIlIEHHEM KOHLEHTPALUH 3JIeKTPOJUTA M NPEeLNONOXKuUTI,
YTO 3JIEKTPOJIUTH CAMOINPOU3BOJBHO NHUCCOLHHUPYIOT Ha CBO-
GopiHble 3apsKEeHHBIe HOHBI. «DTa MBIC/Ab SABUJIACh Y MEHS B
Houb Ha 17 mas 1883 r., 1 51 He MOr craTh, IOKAa He pa3peliu
0 KOHIA Bcel mpo6J/ieMbl»,— BCIOMHHAJ OH BIIOCJENCTBHH.
Yepe3 rox OH 3amuilaj AOKTOPCKYIO [QHCCEpTANMIO Ha
Temy «HccnenoBanue rajbBaHMUECKOH NPOBOJHMOCTH JIEKT-
poauToB». Jluccepranus Obuia NpPUHATA € HeOLOOGpEHHEM.
Yncanbckum mnpogeccopaM Kasajocb HEBEPOSITHHIM, 4TO B
BOJAHOM pAacTBOpPe XJOpUAA HATPHUS CYLIECTBYIOT AMCCOLHUH-
pOBaHHblEe HOHBI XJOpa M HAaTpHsl, He OOHapyXKHBas CBOMX
cBoficTB. CreneHb NOKTOpa ¢uisocoduu (HeYyTo BpOIEe Hallero
KaHauaaTa HayK) Bce-Taku Oblia MpUCyxKAeHa AppeHnycy, HO
IIOLIEHTOM €ro He B3SlJIH.
Torna moJsiono#i yueHblft HanpaBWJ NMUCbMa CO CBOeH cra-
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TbeH O MPOBOAHUMOCTH 3/eKTpoauToB Kijaysuycy B DBoHH,
Baut-T'oqpdy B AMcrepnam u OcrBanbny B Pury.

«To, uro 6bLIO HamHcaHO B 3TOH paboTe, HACTO/IbLKO
OTJIHYaJIOCh OT MPUBLIYHOI'O H H3BECTHOrO, UTO 51 CHayaJa Obli
CKJIOHEH BCe 3TO IeJIMKOM HpUHATb 3a Oeccmblcauuny. Ho
3aTeM 51 OGHApYXHJ TaM HECKOJbKO BBIYHCJEHHH, XOpOLIO
COBMNAJAIOLINX C pe3yJbTaTaMH, K KOTOPLIM f1 NpHLIeJ] COBCEM
npyrum nyteM... Bosbwmas npob6sema cpoiacTBa, KOTOpPOH s
npejrnoJiaraj MOCBATUTD NOUTH BCIO CBOIO XXH3Hb, Oblia paspe-
uieHa»,— BcnoMHHasn Busbrenbm OctBanbg (1853—1932) o
TOM HIOHbCKOM JHe 1884 r., xorga oH BrepBble y3HaJ HMSA
Csanre AppeHuyca.

Upess Appendyca o guccouuHauud Obla 3ameyaTesbHa.
Baur-T'ogd u OcTBanba cuuTasd, YTO HOBAsi TEOPUS CTAHET
OCHOBOH B H3yueHHH CBOHCTB pactBopoB. Baut-I'odpd Hanu-
cas o6CTOsITeNIbHOE MHCbMO AppeHHYCY, B KOTOPOM BbIpa3ui
eMy MOAJAePKKY H NMpHBeJ CBOH AaHHble, MOATBEpKAAIOLIHE
TEOPHIO 3JIEKTPOJIHTHYECKOH AHccouHauuH. YToObl 0ScyauTb
teopuio, OctBanbi HaBecTus u Bant-T'odda, u Appenuyca.
ITpuGbiTHE H3BECTHOrO YUEHOro B Yrcasay NnoBeprio B HEKOTC-
poe cMmyleHHe MeCTHBhIX NpogeccopoB, H AppeHHycy mnpeno-
CTaBHJ/H AOLEHTYPY...

Tem He MeHee OiMH H3 HHX, yuuTealb Appenuyca I[lbep
Teonop Kneee (1840—1905), OTKpBIBIIHH TYJNHHA H rOJbMHUH,
¢ yxacom cnpamuBai OcTBasbja, yka3blBasi Ha CTakaH C
BOAHBIM PacTBOpPOM XJopHcToro Kanaus: «Ho Beap 310 Gec-
CMBICJIHIIA AONYCTHTh BMecTe ¢ AppeHHYyCOM, UTO B pacTBOpEH-
HOM XJIOPHCTOM KaJIMH XJOp M KaJIui OT[eJieHbl APYT OT ApY-
ra». U korga OcrBajbi OTBeTHJ yTBepAuTebHO, Kiese 6po-
CHJ1 Ha Hero B3rJifiZl, BblpaKaBIUHH HCKPEHHee COMHEHHE B
TOM, 4TO cobecefHUK pa3bupaeTrcsi B XHMHH.

HacroiiunBocTh AppeHHyca W MOANEPXKKA CO CTOPOHHI
OctBanbaa 1 Baut-T'odda mano-nomany npeonoseBanu npe-
Ay6exx1eHHe CTOPOHHHKOB NMPHBBIYHBIX B3rfAfoB. CoycTsl He-
KOTOpoe BpeMsi Teopusi AppeHuyca MOJy4Yuja Takoe 3KcIe-
pHMEeHTa/IbHOe MOATBEpXKAeHHe, KOTOpPOro ObLIO YyXKe JocTa-
TOUYHO, 4TOOBI CJAOMHTb JII060€ COMPOTHBJEHHE.

Oco6eHHO 60JbIYI0 POJIb B PACMPOCTPAHEHHH U YTBEPHK-
JEHHH TEOPHH 3JeKTPOJHTHYECKOH [UCCOLMALMH ChIrpal
Busbreaom OctBajba. Poauscs o B Pure, B cembe GoHnaps,
Bbixoaua u3 IepmaHuu. Yuuicsd B yHUBepcuTeTe B [lepmre
(upiHe Tapty), a Bckope mnocjie OKOHYAHHS YHHBEPCHTETA
CTaJ npemnojaBaTb XHMHIO B PHXKCKOM MOJHTEXHHYECKOM
HHCTHTYTe.
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JKu3Hb 3TOr0 HEeOGLIKHOBEHHO 0JJaPEHHOrO uejoBeKa Oblia
HaloJIHeHa TBOPYECTBOM M 60pb6OH. DTC Gbl1 HEHCCSKaeMbli
HCTOYHHK HOBbIX HAed. O Hem rosopuau: «Ilorosky# ¢
OcTBanbaoM mnoJjuyaca, U Thl Gylewib HMeTb pabGoTy Ha MOJ-
roga». M3 ero sja6opatopuu BbILLIO CeMbeCAT Npoceccopos.

OctBasib OGHAPYXKHJI 3aBHCHMOCTb MEXKAY 3JEKTPONpo-
BOJIHOCTbIO PAcTBOPOB KHCJOT M CTeNeHbIO MX 3JIEKTPOJHUTH-
uecKOM MHCCOLHAUMH H HalleJl 3aKOHOMEpPHOCTb, CBA3bIBA-
IOILYIO CTENeHb NUCCOLHALUH 3JEKTPOJHTAa C KOHUEHTpalH-
eif,— Tak HasblBaeMbll 3aKOH pa30aBJieHHS.

B 1887 r. OcrBajnbn, Appenuyc u Baur-Todpd ocHoBanu
«)XypHan ¢u3uyecKOoH XUMHH», I'IaBHBIM peJaKTOpOM CTaj
OctBanba. OH ke 6bl1 H36paH NepBbIM NPe3UAEHTOM 3JeKTPO-
XHMHUYECKOro o6liecTBa, KOTOpoe OblJIO OpraHH3oBaHO B
1894 r. no unuuuatue OctBanbia H HepHcra. HoGeneBckas
NpeMHusi 10 XHMHH, KOTOPYIO OH moayuus B 1909 r., nocroiiHo
yBeHYaJa ero Hcc/el0BaHHA OCHOBHBIX NPHUHIHUIOB yrNpasJe-
HHSI XMMHUECKHM paBHOBECHEM H CKODOCTSIMH peaklHH.

Kak y»xe roBopu/iocb, TEOPHS 3/E€KTPOJHTHUECKOH JHCCO-
LHaUMy npearnoJarasna, YTo pacTBOPbl 3JEKTPOJHUTOB COAep-
»KaT ryiaBHBIM 06pa3oM CBOOGOAHbIE HOHBI, a YaCTh BelLECTBA
B pacTBOpe HAXOAMUTCA B BHAe MoJeKyJ. oss pacnaBuuxcs
Ha HMOHBl MOJIEKYJ DacCTBOPEHHOro BelllecTBa MOJyuyHsa Ha-
3BaHHe CTeNneHH fHccouHauud. JlaHHble, moATBepKAAIOLIHE
3Ty TEOPHIO, HaKalJHBaJNHCh C KaxKAbiM rogom. Ha ee ocHoBe
AppeHuyc ycTaHOBHJI CMBIC] 3arajoyHoro KosgduiiHeHTa
Bant-T'odda. Emy cTano siCHO, YTO OTK/JIOHEHHS 3JE€KTPOJIHTOB
B BOJHOM pacTBOpe OT OcMOTHuecKoro 3akoHa Baut-T'odda
U 3aKkoHa Payns o NOHHXKEHMHM TOUKH 3aMep3aHHMsl Kak pas
H CJYXXaT A0Ka3aTeJbCTBOM pacraja BelllecTB Ha HOHbI. [lo-
NO6GHO MOJIeKyJ1aM, HOHbI IOHHKAIOT TOUKY 3aMep3aHHs pacT-
BopuTess. [IpH neseHHH BeJHUMHBI MOHHXKEHUST TEMIIEPATYPhI
3aMep3aHHsl 3JEKTPOJHMTAa Ha MOCTOSIHHYI0 pacTBOPHTEJIS
nonydaercsi koabopuuuent Baur-Todga. Tak Gblia peweHa
elle OJHA 3arajika 3JeKTPOJIHTOB.

AppeHuyc cBsizan CO CBOHCTBAMH HOHOB M pacTBOpH-
TeJs1 M 3JIeKTPONPOBOJHOCTb: OHA TeM MeHblile, ueM GoJiblie
pasmep HOHOB H yeM 6oJibliie MOJIEKYJSIPHbIHA BeC pacTBOpHTe-
Js1. 3a pa3pabOTKy TEOPHH 3JEKTPOJTUTHUECKOH IHCCOLHAIIHH,
OKasaBLUEHCA HCKIIIOYUTENbHO IMJIOAOTBOPHOH IJIsI HAYKH, IMO-
ayunn Ho6eneBckyio mpemuio W oH. Bwuto 3to B 1903 r.,
Koraa Appenuycy ucnosnHuioch 44 roga. [Nocsienywouiue ero
3KCMepHMeHTaJ/bHble HCCAefloBaHusl ObUIMH MOUYTH BCE I10-
CBSILLEHbl JOKA3aTeNbCTBY TEOPHH. AppeHHYC Hamuca/J MHOro
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NONYJASPHBIX pa0O0T, TaKOHHYHBIX H TWTY60KO CO/epKaTesbHbIX
{«Kypc TeopeTHuecKOH 3/JI€KTPOXHMHH», «XHMHS H COBpe-
MEHHasl XM3Hb» H [Ip.).

B HeM ynHBHTENbHO rapMOHHUHO COYETAJNUCHh CEPLE3HOCTD
1 octpoymue. OH paHO Haua/l TIOJHETb W LIYTHJA MO 3TOMY
NOBOAY, paccka3blBasi, KaK OJHax/bl Ha ONHOM KOHrpecce
B bBepsnne oH mpuwesn B oreab Ha BeuepHu# payr. On pas-
JeJicsl B rapAepo6e M XoTes NPOHTH B 3aJl K CBOUM KOJlJIeraM.
I'aprepo6uink octaHoBU ero: «Bbl uiere He Tynda, Kopnopas
UHs1 MSICHHKOB 3acelaeT psiioM».

B 1891 r. B MOCKOBCKOM YHHBepcuTeTe Gblia 3alilulie-
Ha JoKropckasa aucceprauusi «CoBpeMeHHasi TeOpHsl pacTBO-
poB (Bant-T'odda u AppeHnyca) B CBSI3H C YUE€HHEM O XUMH-
YeCKOM pPaBHOBECHH». 3auluilaJj ee TPUALATHUYEThIPeXJIEeTHHA
xumuk HBan AnekceeBuu KabGaykos (1857—1942), yuenuk
B. B. MapkxosuukoBa, A. M. ByrtnepoBa u Appenuyca, y
KOTOpOro OH nepej Ttem mnpopa6oran roa. KabaykoB BHec
CYyLUeCTBEHHOE yCOBEpIIeHCTBOBAHHE B TEOPHIO JIEKTPOJIHTH-
YeCKOH JHCCOUHALMH.

B Te xe ronbl MHOTHE XHMHKH, a He OJHH JIHLIb npodec-
copa B ¥Yncase BLICKa3blBajJH BO3DaX(€HHsI NPOTHB TEOPHH
Appennyca. OHa He [aBaJjia SICHOTO OTBETA, NOYEMY MOJIEKYJIbI
pacnajfaloTcsi Ha HOHbl, KAKOB MeXaHH3M HX 06pa3oBaHHS.
Aro cmywano . M. MenpeneeBa u H. H. BekeroBa, u onu
HOBYIO TEOPHIO He NpU3HaBanu. [IpOTHBHUKaMH TEOPHH 3J1€KT-
POJIMTHYECKOH AHCCOLHMALMH OblIM NMOUTH Bce (paHLy3CKHe
XHMHKH BO rjaBse ¢ beptino, B 'epmannn — TpayGe u Bupe-
maH, B Mpaangun — ®urikepanba. HekoTopble naxe cuura-
JH, 4YTO TEOPHIO 3JEKTPOJHTHUECKOH JUCCOUMALUH KAET
cyab6a (JorucToHa.

«5l HHKorma He 3al0yny,— BcnomuHaa KaGaykos,— Te
ropsiude CIopbl, KOTOpbleé NPOMCXOJHJH NO IOBOLY TEOPHH
3JIEKTPOJIMTHYECKOH JHCCOLMAUMH B HalleM XHMHYECKOM OT-
penesun OGuiecTBa JIOGUTENE€H €CTECTBO3HaHMs, aHTPOINO-
JIOTHH M 3THOTrpauH, a TaKKe BO BpeMsl CBbe3[0B PYCCKHX
ecTecTBOHCINbITaTe e H Bpaued. B aTux npenusix npuuuManu
yuacTHe TaKHe BHAHLIE NpEeNCTaBHTENH PYCCKOH HayKH, Kak
akanemuk H. H. Bekeros, Mo#i yuurenb B. B. MapkoBHHKOB,
npodeccop KasaHnckoro ynusepcurera @. M. ®naBuUKHIL...»
Hob6aBum Kk stomy umena . [1. KonoBanosa u K. ®. llpene-
pa, MHOro CcHejaBLIMX AJSA PasBHUTHSA TEOPHH pacTBOPOB.

Jdmurpuii IlerpoBuu KoHoBasnoB (1856—1929), ucnbiras-
IIKMA cuacTaMBoe BiusHHe MeHpeneeBa W ByrtaepoBa, Gbl1 U
6secTALIMM OpPraHM3aToOpOM, W TaJaHTAHBbLIM y4yeHbM. Ero
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JiesiTeNbHOCTb B KauyeCTBe TOBapHlla MHHHCTPA TOPTOBJH H
NPOMBILIVIEHHOCTH, a Takxe pekropa ['opHOro uHcruryta B
[lerepOypre cHuckasa eMy OrpOMHOE YyBaXKeHHe y cooTeye-
cTBeHHUKOB. ONNOHEHTOM KaK MarucTepCcKoi, Tak H JOKTOp-
ckoil aucceprauuit y KoHoBasoBa 6bl1 cam MeHzesneeB. Ko-
HOBaJ/IOB MoJlaralj, YTO MeXJAY XHMHYEeCKHMH COeIHHEeHHSIMH
4 pacrsopaMu HeT rpaHuubl. OpHo#l TosabkKO ¢H3HYeCKOi
CTOPOHOH fIBJIEHUS] He HCUEepNbIBAIOTCS CBOHCTBA pPacTBOPOB,
yTBep:Kaaa Apyrod KpymHblid pycckuil yueHbléi MBan Pepno-
poeuy Llipenep (1858—1918). Bospaxkenus, cnenanHbie MeH-
[eJleeBbIM H ero KoJuleraMH CTOPOHHHKaM TEeOpHH 3JIeKTpO-
JIUTHYECKOH AHMCCOLHALMH, OKa3alHCb BO MHOrOM CHpaBej-
JIUBbIMM M OblIM YyuyTeHbl NpH JajibHeHlleM HCCAeq0BaHHH
pacTBopoB.

B cBoeii mokTopckod pauccepraudd KabGaykoB caesad
6JucTaTeNIbHOE [ONMOJHEHHE K TEOPHH 3JIEKTPOJUTHYECKOH
nuccounauuu. OH BBeJ MpeicTaB/eHHE O B3aHMOLEHCTBHH
MOHOB C MOJIeKyJaMH pacrBopHTensi. B Mosekyne mexnay
HOHAMHU CYILLECTBYIOT CHJIbL PUTsIKeHHs. Kak TOJIbKO MOJIeKy-
Jla nomnajaeTr B BOLY, OKOJIO KaXKAOro0 MOHA 3a CYeT 3JIEeKTPH-
4eCKOro B3aUMOJeHCTBHS HAUYHHAIOT IPYNNHPOBATLCS AHIIONH
BOAbl. ITO 0C/1a6J/sIeT CHJIbl NPHTSKEHHS MEeX[y HOHAMH, H
SHEPrUH MOJIEKYJISIPHOTO [BHXKEHHSI OKasblBaeTCcsl B KOHLE
KOHIOB [OCTaTOYHO MJIS TOro, 4ToObl OTOEJNHTb HOHbI APYT
oT apyra. MoJsieKyna npuo6peraeT HOHH3HPOBAHHYIO CTPYKTY-
py. [lpouecc 3TOoT noJyyus Ha3BaHHe THApPATaLHUH HOHOB.
Cam Kab6nykos nucas tak: « MoJsieKyJibl BOAbI, MOXKHO CKa3aTh,
BTOPIJINCh BHYTPb MOJIEKYJIbl XJIOPHCTOrO BOAOPOAA, pacila-
Tajd CBSI3b MEXJY aTOMaMH XJopa H BOAOPOAa HAaCTOJbKO,
4TO NpHOGpe/IH TaKylo e cBOGOAY NBHXKEHHUsI, KOTOPO# o6Jia-
[lal0T MOJIEKYJIbI caxapa B BOLHOM pacTtBope... Boaa, pasnaras
MOJIeKyJIbl paCTBOPEHHOrO TeJla, BXOJHT C MOHAMH B Helpou-
Hble COeJHHEHHs, HaXOASALIHeCsd B COCTOSTHHH AUCCOLHALHUU».

Takum 06pa3om, XHMHUECKOe B3aUMOA€eHCTBHE — BOT IPH-
4YyHa pacrmajga MOJIeKYJ], NPUYHHA JUCCOUHALMUH 3JIEKTPOJIH-
toB. Ka6nykoB TeM cambiM ciesnal HeoGX0auMoe NOMOJHEHHE
K TeopHH AppeHHyca: OUCCOUMALHS HA HOHBI — CJIEACTBHE
XHMHYECKOTO B3aHMOAEHCTBHS MEXIY pacTBOPEHHbIM Be-
LLeCTBOM H pacTBopHTeseM. B TeopHio pacTBOpoB Gbla caenad
KpynHeHwnH BKAaL.

Cronb ke BecOMbli BKJIaJ B TEODHIO pacTBOPOB BHeEC
opyroi pycckui xumuk Buagumup Anekcanpposuu Kuctsi-
KoBckuit (1865—1952). HesaBucumo or KabaykoBa oH BBen
8 HayKy NpeJCTaBJieHHe O COJIbBaTallHH HOHOB, KOTOpOe H
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MOCJY>KHJIO OCHOBOH AJs1 OOBbENIHHEHHSI XHMHUYECKOH TEOpHH
pacTtBopoB MeHzeneeBa ¢ (pU3HUYECKOH TeopHeH pacTBOPOB
Baunt-Topda — Appenuyca. «Otkyma Oepercsi OrpomHasi
JHeprus, [NOJKEHCTBYIOIIAs CnocO6CTBOBATL pPas3JloKEHHUIO
3JIEKTPOJIMTOB Ha HOHBI? — roBopua Kuctsakosckuil.— Ecan
NPUHATH TEOPHIO AppeHHyca Tak, Kak oHa copMmy/JHpOBaHa
ee OoCHOBarTeJieM, TO e HeOTKyAa B3ATbcsA». OTBeT Ha 3aiaH-
HbIH HM 2Ke caMMM Bonpoc KHCTSKOBCKHH [aJj HCueprbl-
BamOLIUH.

Hayunas neatenbHocTh KHCTSAKOBCKOro Gbljia OGLIHPHOI H
pasHocropoHHel. OH ocHoBasn HMHCTHTYT pU3HUECKOH XHMHH
AH CCCP, ero paGothl B 06/aCTH KOJJIOHIHON XHUMHH H
3JIEKTPOXHMHH CTaJIH KJIaCCHYECKHUMH, MOCTaBJeHHbIe UM NpO-
6/1eMbl pa3BHBAIOTCA U B HacTosllee Bpems.

Teopus pacrsopes

PacTtBOopbl MrpamT OrpoMHyI0 poJb B OpraHH-
4yecKOH U HeopraHW4eckod npupoje. BaxxHa ux poJb B reoJso-
rud, ruaporpacduu. B Knerkax pacTeHHi H »XHBOTHBIX, B TKa-
HfIX OPTaHU3MOB COJep2KaTcs pasJyHyHble pacTBOpbl. BoT mo-
yeMy MOXKHO OXKHMIaTb HHTEPECHBIX H Ba>KHbIX OTKPLITHH OT
NPUJIOKEHHS TEOPHH JEKTPUUECKOH NUCcOoLHaUHUH (C yueToM
cosJibBaTalMH KakK MPHYHHBI pacnaja MOJeKy/a) K pas/jHuHbIM
oTpacasM 3HaHHH. Tak cuHTa/ Iy B HayaJe BeKa BCe NnepeaoBble
yuenble. Korza nepBoe yBJjeuyeHHe TeOpHeH 3J€KTPOJIHTH-
YeCKOH JUCCOLHAKNHH yJerjoch, HACTYNUJIO BpeMs fosee Cro-
KOHHOTrO pacCMOTpPEHHs] MOJyYeHHbIX HaHHBIX H BBIABHHYTBIX
runote3. Okasasoch, YTO B CBOEM I€pBOHAuaJbHOM BHIE
Teopusi AppeHuyca BNOJIHE IPUMEHHMA TOJBKO K CHJIBHO pas-
6aBJIeHHbIM pacTBOpaM BeLIeCTB C HHU3KOH CTemneHblo AHC-
collMalUH, TaK Ha3biBaeMbiM CJ1abblM 3JIEKTPOJNIHTAM, NpHMe-
POM KOTOpPBIX MOXKET CJYXHTb BOJHBIH pPacTBOpP YKCYCHOH
KHCJIOTHL. BBlIO ycTaHOBJIEHO, YTO NMOUTH BCE COJIH, GOJIbIIHH-
CTBO HEOPraHHYBCKHX KHCJIOT H OCHOBAHHH OTHOCAITCS K CHJIb-
HBIM 3JIeKTPOJIHTaM: B pa36aBJjieHHbIX pacTBOpax OHH NOJ-
HOCTBIO JHCCOLMHPYIOT Ha HOHBI. Torjga BO3HUKJIO NMPeANoJo-
JKeHHe, YTO OTKJOHEHHs OT TEOPHH OO6YCJOBJEHBl TeM, 4YTO
B 3TOM CJyyae HOHbl MOTYT B3aUMOJEHCTBOBATb He TOJBKO
NpH COYJdapeHHH, HO H 3a CyYeT 3JEeKTPOCTaTHUeCKHX CHJL.

HMuuuuatuBa B peunleHHd mpobJeMbl nepelnsa K TEOPeTH-
KaM, Cpeld KOTOPBIX CJelyeT B IIepBYI0O ouepelb Ha3BaTb
KpynHoro ¢u3ukKa, CHelHaJHCTa IO KBAHTOBOH TEOpHH
tBepaoro Ttena [lerepa [le6as (1884—1966). B nocaen-
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Hue roanl XH3HU [le6aii paGorasn B KopHenbckoM yHHBepcHTe-
te B CIIA. HUnocrpauuwii uies AH CCCP, B 1936 r. on
6bl1 ynocroeH HoGeneBcKOH npeMHH MO XMMHHM 3a OTKphITHE
IHUMOJNIbHBIX MOMEHTOB. B ero uectb egMHMLA AMIIOJBHOTO
MOMeHTa MoJeKyJ Oblia Ha3BaHa Je6all. Ewie B GLITHOCTB
cBolo B [lwopuxckom nonurexHHikyme B 20-x rogax [le6ait
COBMECTHO C HeMeUKHM (H3HKOM-TEOPETHKOM DpUXoM XIOK-
KejseMm (1896—1980) paspa6oTas TEOPHIO CHJIBHBIX JEKTDO-
JINTOB, KOTOpasi YUHTHIBAJA 3J1€KTPOCTATHUECKHE B3aUMOJeH-
CTBUA MeXJy HOHAMH.

CMBIC/T TeOpHH CBOAMJICA K cjeayiouiemy. B pactBope
3JIeKTPOJIUTA KAaTHOHBI M aHHOHBl B3aUMHO NPUTATHBAIOTCH.
B pesysbTaTe TaKOro 3JEKTPOCTATHUECKOrO NPHTHAXKEHHS
B6JIM3H KaTHOHA OYLYT yallle ¥ JOJblile HAXOAUTbCA aHHOHBI,
a B6JM3M aHHOHA — KaTHOHbL. TakuMm o6pa3om, BOKPYr Kax-
JIOro HOHa BO3HHMKHET HOHHAas aTMmocdepa NPOTHBOMNOJOXKHO-
ro 3Haka. Ee paguyc 3aBUCHT OT 3apsiia ¥ pajuyca HOHa,
pa3baBjieHHs] pacTBOpa, TeMNnepaTypbl H JPYrux ¢akTopoB.
B cBolo ouepenb, UOH, ABJISIOWHHACA UEHTPAJbHBIM JJIS1 CBOEH
HOHHOH aTMocdepnl, BOHIET B COCTAB HOHHbIX aTMocdep Apy-
rMX HOHOB. Ec/IH BHeLIHero 3JeKTPHYeCKOro NOJsl HeT, HOHBI
€O CBOMMH aTMocepamH NOAMAAYT NOA BJHSHHE TENJOBOrO
IBHXKEHHUS W 3JIEKTPOCTATHUECKOrO B3aHMOAEHUCTBHUSI ADYT C
npyrom. Ilpu HasnoxkeHHH »Ke BHeLIHero noJisi HayHeTCsl Ha-
NpaBJeHHOe MepeMelleHHe HOHOB €O CBoell aTMocdepoit K
3JleKTpofam. JIBHrasicb K 3JeKTpPOAdy, Kax/JblH HOH mpoHaer
yepe3s HOHHYyI0 aTMocdepy APYroro HoHa, ABHXKYILErocs emy
HaBCTpeuy.

He6aio 1 XIOKKeJI0 ynajnoch BBIBECTH BeCbMa CJOMHBIE
U TOuHble (POPMYJIBI AJISI KOJHUECTBEHHOrO pacuera JeHcTBHS
MEXHOHHBIX CHJ. [IpaBHIBHOCTb HX TEODHH JJIS CHJBLHO
pa3baB/ieHHbIX 3JEKTPOJUTOB BCKOpe MOATBepAH/ach paGo-
TaMH MO H3MEPEHHIO 3JeKTponpoBoAHOCTH. OLHAKO HA KOH-
LIeHTPHUPOBaHHbIe PACTBOPbI 3TA TEODHS pPACIPOCTpaHsIach
C TPYAOM. DTy TPYAHOCTb yCTpPaHWJ XUMHK u ¢usuk Jlapc
Oncarep (1903—1976), Beixopeu u3 Hopseruu, paGorasiuiuif
B CUIA, naypeatr HoGenesckoit npemun 1968 r. Ou BBen B
teopuio Jle6as — XIOKKeJsisl MONMpaBKy, KOTOpasi MokasaJja,
YTO NPAMOJHMHEHHOCTb IOCTYNATEJNBHOIO MABHXKEHHSI HOHOB
HapyllaeTcsl UX TeMJOBBIM JABHXKEHHEM.

Kak Gbl JjornyHa Hu Oblia TeopHsi, [pPELNOJOXKEHHE O
CYLLeCTBOBAHHH HOHHBIX aTMocdep BOKPYT HOHOB 3JIEKTPOJIH -
Ta HYXZAaJOCh B NPSIMOM 3KCHEPUMEHTAJbHOM MOATBEPXKe-
nuu. Hemenkuit ¢pusnk Maxc Bun (1866—1938) cran usyyatb
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JIBHXKEHHE HOHOB B OUEHb CHJIbHKWIX MOJSAX, NPH KOTOPHIX HOH
IOJIXKEH [BUraThCsl HACTOJBKO ObICTPO, UTO HOHHAsT aTMoce-
pa o6pa3oBaTbCsi BOKPYI HEro IMpocTo He ycneer. Bun
0GHAPYKHJI, UTO 3JEKTPONPOBOAHOCTb 3/1€KTPOJHTOB He NOA-
yuHsieTcs1 3akoHy OMa npu 60/bIIKHX Pa3sHOCTAX NMOTEHUHANa.
OHa, Kak BBISICHMJIOCH, BCeria yBeJHYHMBAeTCl B CHJbHbIX
NOJIsIX, NIPHYEM YBeJMUeHHe 3aBHCHT OT KOHLEHTpPaUHH, Ba-
JIEHTHOCTH HOHA W JPYTHX CBOHCTB.

HoBble npeacTaB/ieHdsi O NPHPOJE CHJAbHBIX 3/71eKTPOJHTOB
3aBOEBbIBAJIM CBOE MeCTO B HayKe B OCTpOH 60pb6e MHEHHI,
B ropsiuux HayuHbix ge6atax. B cenrsbpe 1931 r. B Kem6-
pHIXKE COCTOs/ICST €XKeroiHbl (coTbli) cbe3n bpuranckoin
acconMaHuM sl npeycneBaHHs: HayK. XHMHKH M3 DasHhIX
cTpaH o0O6CYyXJaJi KHBOTpernellyllie HaydyHbleé BOMPOCHL.
[lpencenarenp cnenan pokaan «Maiikn Papaneit n Teopus
3JIeKTPOJMTHUECKOH MPOBOAMMOCTH», B KOTOPOM JlaJ KpaTKHH
0630p BbIAAIOLIMXCSA HCCIENLOBAHUH MO 3J1€KTPONPOBOAHOCTH
pacTBOpOB, npoBefeHHbIX ¢ 1831 r. PasBepHysach qguckyccHsa.
O6cyxpanoch BJUSIHHE YacTOTbl TOKA Ha 3JEKTPONPOBOA-
HOCTb, BJIMSIHHE CPebl Ha PAacTBOPHMOCTb, MPHJOXKEHHe CTa-
THCTHYECKOH MeXaHMKH K TeOpHH pacTBOPOB H TaK Aaljee.
CrpacTd HaKaJsIMCh: KaK BbISICHWJIOCh, ObUIM I0JyY€Hbl
JlaHHble, KOTOpbie npeanoJjaraild He0O6XOAHMOCTb BBEI€HHA B
TeOpeTHUeCKHe YPaBHEHHsl pPas/MYHbIX SMIHPHYECKHX KOH-
CTaHT.

Bce noHuMany, 4To XOTS K 3TOMY BPEMEHH BCe OCHOBHbIE
BOINpPOCH!, BO3HHKIINE B CBSI3U € H306peTEeHHEM BOJILTOBA CTOJ-
6a H OTKPHITHEM 3aKOHOB 3JIEKTDOJIM3a, pellleHbi, 3TOro eme
HEJ0CTaTOUYHO [J1s1 YCMEIIHOro NPHMEHEHHUs! 3/1eKTPOXUMHH B
pasJIMuHBbIX 06J1aCTsIX NPOMbILIIEHHOCTH.



rnABA 7. JAJIEKTPOXHMHUYECKASA
KHUHETHKA

JIBoitHO# cJioi

Kosnbpayi u He npeanoJiaraJ, YTo HaTOJIKHETCS
Ha 3Ty OCOGEHHOCTb CHCTEMbl pacTBOP — 3JeKTpoA. Mero-
[MUUYHO U3MEPSIsl 3J1eKTPOIPOBOJHOCTb pacTBOPOB, OH B 1878 r.
0oOHAPYKHUJI, YTO TPaHHLA MeXAY 3/JeKTPOAOM H pAacTBOPOM
BegeT ceGsl MO OTHOIIEHHIO K MepeMeHHOMY TOKY, MOJ0GHO
3MEKTPHUECKOMY KOHIeHCATOpy GOJIbIIOH eMKOCTH. DTO GbLIO
yausuteabHo. UTo6bl Kak-TO 06 bACHUTL 3T0, Kosbpay npea-
010U, YTO DU NMPONYCKAaHHU NMepeMeHHOro ToKa Ha 3JeKT-
poae obGpasyeTcsl He BHAMMAsl IJa3oM rasoBasi MJIeHKa H3
BblAEJSIIOILErocsl KHcjopoaa u Bogopoaa. M Bexer oHa cebs
Kak HeKHH H30/ATOp, pasfesiolHi 3apsibl 3JeKTpola H
3apsabl MOHOB pacTBopa. B pe3yabrare o6pa3yercsl KOHIEH-
caTop GOJIbLIONH €MKOCTH.

C Tex mop rpaHdua >3JeKTpPOJ — pacTBOp MpHKOBaJa K
cebe mpuUcTasbHOE BHHMaHHe HCc/eq0oBaTesNed: Bellb HMEHHO B
3TOM 30He MPOUCXOLAT BCe COOBLITHS, CBS3bIBAIOIIHE MEXAY
co00#fl XUMHUECKHe M 3JIeKTpHUecKHe siBJleHHsl. B 3ToM TOH-
yaiiiieM 3araflouHOM CJIOe NPOTEKAIOT OCHOBHBIE MMPOLECCHI,
KOTOpble MPUBOASAT K 3JEKTPOXHMHUECKHUM peaKLUUsM: NMpH Ha-
JIOXKEHUH TOKa — K 3JIEKTPOJHM3Y, @ MPH COOTBETCTBYIOLIEM
BLIGOpE 3JIeKTPOJOB M 3JIeKTPOJHTAa — HAao60pOT, K BeIpaboT-
Ke TOKa.

CnycTsi HeKOTOpoe BpeMsl BbISICHHJIOCh, UYTO HHKaKoOH
U30JIMPYIOLLLEeH ra30BOH MJIEHKH HAa 3JEKTPOLax HeT. DTO eLie
6oJiee yCHJIMJIO HHTepeC K 3TOH rpaHHle.

Kak ona ycrpoena? Eue B 50-X rogax npouiioro CToneTus
lFeopr KeuHKe 1151 OGBSICHEHHS] MeXaHH3Ma TOJbKO YTO OT-
KPBITOTO MM TaK Ha3blBaeMOro MOTEHIHaJla MPOTEeKaHHs
BbICKa3aJs rumnoredy ABoiiHoro cjaosi. OHa oka3sasacbh BecbMa
NJOAOTBOPHOH B pasauyHbiXx obsactsix 3HaHuil. B 1881 r.
[lenbMroabl, uccneayss mossipu3aLMio, TO €CTb CIABHUT MOTEeH-
uMasna 3JeKTpoja Mo JeHCTBHEM TOKa, MPEeANOJOXKH/, 4YTO
Hia TPaHHULe SJeKTPOJ — pacTBOp o6pasyeTcs JBOHHOH 3J1eKT-
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pHUeCKHH CJI0H 3apsiioB: OJHH — Ha MeTaJJe, Apyroi B BHIE
HOHOB — y MOBEPXHOCTH 3JIEKTPOZA.

Mexanusm o6pasoBaHusl 3TOro cjost takos. IIpu morpy-
’KEHHH MeTaJsJyla B pacTBOP €ro COJMH B 3aBHCHUMOCTH OT
KOHIIEHTpPaLlUMH pacTBOpa OJMHAKOBO BO3MOXKEH KaK Ilepexon
HOHOB MeTaJljla U3 KPHUCTa/IJIHuecKol pelleTKH MeTasJa B pa-
CTBOp, TaK H o6paTHbIA npoueec. M1 B TOM U B Apyrom ciayudae
Ha 3JeKTpoje obpasyeTcsl JHOO H3OBLITOK, JHGO HELOCTATOK
3JIEKTPOHOB. B CBSI3H C 3THM K 3JIeKTPOLY MPHUTATHBAIOTCSA
Te HJHM HHble HOHBI. Tak Ha rpaHHlle 3JeKTpoja C pacTBOPOM
06pa3yloTcsl ZBa CJIOSI TPOTHBOMOJIOXKHBIX 3apsi0OB: OLHMH
Ha caMOM 3JIeKTPOJie, APYrof B pacTBOpe, B HENOCPeACTBEHHOH
6/1M30CTH OT 3JIeKTpoja.

3apsan Ha 3JeKTPojJe MOXeT BO3HHKaTb M 3a CueT BHeIl-
HEro HCTOYHHKA ToKa. Torjaa Ha OfHOM 3JeKTpole ob6pasyercs
H36LITOK OTPHILATENbHBIX 3apsiloB, U OKOJO Hero pacrnoJa-
raloTcsi KaTHOHBI pacTBOpa, a Ha APYroM 3JeKTpoje — H36bl-
TOK MOJIOXKHTEJNBHbIX 3apANOB, H OKOJIO HEro pacrnoJaraiorcs
aHHOHBL. B /1060M ciayuae Ha rpaHHLie MeXAY 3JeKTPOAOM
M pacTBOpoM Bcerja obOpa3syercsi ABOHHOH 3JeKTpPHUeCKHH
CJIOH.

Honbl, ogHaKko, HMEIOT BMOJIHE ONMpeJeseHHbIH panuyc, a
pa3 Tak, TO MX 3JIeKTPHUYECKHe LIeHTPbl MOTYT IOAOHTH K HO-
BEPXHOCTH 3JIEKTPOJa TOJbKO Ha pPacCTOSIHHE 3TOro pajuyca,
OT KOTOPOrO M 3aBHCHT TOJIIIHHA CJ10s (HA3bIBAIOT ero mjioT-
HbIM CJIOEM, a ero rpaHdlly B YecTb aBTOpa MepBOH TEOpHH
JIBOHHOTO 3JIEKTPHUYECKOrO CJ10S — IJIOCKOCTbIO ['elbMroJib-
ua). O6pasoBaBuniics MJIOCKHH KOHJeHcaTop HeoObIueH. Pac-
CTOSIHHE MeXIy €ero «oGKJaikaMH» PaBHO paaHyCy HOHOB,
TO eCTb CTOMHJIJIHOHHBIM [0J1SIM caHTuMmeTpa. Eciu pa3HoeTb
NOTEHUHAJOB paBHAa OJHOMY BOJbTY, TO HanpsiXXeHHOCTb
3JIEKTPHYECKOr0 TOKa AOCTHraeT MPH 3TOM MHJJIHOHA BOJbT
Ha caHTHMeTp. DTO OueHb BBICOKAas HanpsiKeHHOCTb. [laxke
B MOIIHBIX 3JI€KTPOCTATHYECKHX YCKOPHTENSX 3apsiKeHHbIX
4yacTHl], OHa ropasfio MeHblie. ECTeCTBEHHO NpeNNoOJOXKHTb,
YTO NPH TAKOH BBICOKOH HANPSXKEHHOCTH 3JIEKTPHYECKOro Mo-
Jisl peaKlMOHHAasl CIOCOGHOCTb BeleCTB H3MEeHsIeTCsl, U3MeHsI-
10Tcs BooOllle XHMHUyecKHe CBOHCTBa BellectBa. Ha karone
TaKHe 10J51 CrMocOGHbl H3BJeYb 3JEKTPOHBI H3 METasJIOB H
BBI3BaTh HelTpa/ju3alyio KaTHOHOB, A Ha aHoxe OHH oBycJo-
BJIMBAIOT HayaJlbHbIH aKT PaCTBOPEHHSI — MEPEXOj MeTraJJa
H3 KPHCTAJJIMYeCKOH pelleTKH B JBOHHOH CJIOH B BHAE HOHOB.

B npupone He cyuiecTByeT abCOJIIOTHO NMPOCTHIX, 3J€MeH-
TapHbBIX OGBEKTOB, Y KaxXAOro OecKOHeyHoe MHOXKeCTBO
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pas3JMyHBIX CBOHCTB, CJOXHas BHYTpeHHss cTpyKrypa. Ha
KaX</IOM HOBOM 3Tale HCCJeJ0BaHHS HAIIHM NpeNCTaBJIeHHs O
CTPYKTYpe /M1060ro 06’beKTa MOryT BeCbMa OTJIHYATbCA OT TeX,
KOTOpble GbLIH H3BECTHbl paHblie. To e NMPOH30LLIO U C
MpeACTaBJAEHUSAMH O ABOHHOM 3JEKTPHUECKOM CJIOe.

Bnpouem, enBa JMLIb NOSIBUIACh NepBasi TEOPHUSI 3TOrO
CJ10s1, KaK MHOTHX HauaJj CMyllaTb BONDOC, [OYeMYy HOHBI,
TaK 6JIM3KO MOJOHIS K 3JEKTPONY, He paspsKaioTcs Ha HeM.
Uro yaepxuBaer UX OT paspsapar

Ha stor Bonpoc nan orBet yueHHK H cotpyaHuk A. I'. Cro-
JeroBa, npogeccop Kasauckoro yuusepcutera PoGept AHn-
peeBuu Kossu (1845—1891). B cBoeli nokTopcKoii guccepra-
uuu «O mosisipusauuu B aAeKTpoJuTax» (1878) oH mokasan,
4TO HaXOASILIHECs B ABOHHOM CJI0O€ HOHbl yJIepXKHBAlOTCH OT
paspsiza Gnaromapsi cBoell CBSI3M C pacTBOpHTejeM. DTO YT-
BepKAEHHE 0Ka3ajoch BIOJIHE CHPAaBENJIUBbIM H HHKEM IO
cell JeHb He ONPOBEPTHYTO.

B 1905 r. ¢panuy3sckuit ¢dusuk Jlyu on (1854—1926),
YCTaHOBUBLIHH TENJIOBYIO NMPHPOLY OPOYHOBCKOr'O OBHIKEHHS,
yKasaJ, YTO MPHHATOE B MOAeNH 'enbMroJibiia cTporo pUKCH-
POBaHHOE PAacroJIOXKeHHe HOHOB B ABOHHOM CJloe B JeHCTBH-
TEJIbHOCTH HEBO3MOXKHO, TaK KakK, NMOMHMO 3JIeKTPOCTaTH-
YeCKHX, Ha UOHBI NeHCTBYIOT CHJIbl, 06GYCJIOBJEHHBIE TEMNOBLIM
JBUXKEHHEM MOJIEKYJ. DTO 3HAUMJIO, UYTO KOHLUEHTPaLHs HOHOB
OKOJIO TPaHHLBI pa3fena ¢a3 NOCTOSAHHO YObIBAeT B Halpas-
JIEHHH, MEPNEeHAHKYJISIPHOM TIOBepPXHOCTH pasnena. Hosas
MoOZlesib JBOHHOrO CJIOsl IOJyd4HJa Ha3BaHHe AUPPY3HOro
nBoiiHoro chaos I'ton — Yanmena. Bo MHorom oHa G6blia
nogo6GHa mopnenu, Koropyio He6ai U X1oKKenb CO3HaJdH 1103-
JKe /11 OTNHMCaHHUsl HOHHOH aTMocdepbl BOKPYr 3apsixKeHHOH
YacCTHLBL.

Hakonen, B 1924 r. Orro llltepn (1888—1969), npodec-
cop 'am6yprckoro yHuBepcutera u BmocsaenctBuu HobGenes-
CKHH JaypeaT, NPeIJOXKHJ YUYHTBIBATh CHElH(PHUYECKYI0 af-
COpOLIHIO HOHOB, TO €CTb aACOpPGLUIO, NPOUCXOASILIYIO TOX
JIefcTBHEM XMMHYeCKHX cHJ. B cBoelt Monenu nBOHHOrO Cjosi
OH o0benunua Moxpead [lenbmrosbua u Ion — Yanmena.
Mopenb llitepHa o6GbsicHANIA sIBJIEHHS Nepe3apsiikKd OBEpX-
HOCTH B 3JIEKTPOKHHETHYECKHX H3MepeHHMsX M OueHb XOpOLIO
COrJIacOBBIBA/acCh C 3KCIEPUMEHTAJbHBIMH [JaHHBIMH.

Ho B Teopun lllTepHa He y4uTBIBAJOCH B3aHMOAEHCTBHE
yacrtul, o6pasyolHx ABoHHOH cioll. Kpome Toro, oHa otox-
JleCTB/sIJIa JIOKAJIM3alUHIo crenugpHUeckd aacopGHpOBaHHBIX
HOHOB C IJIOCKOCTbIO AHQ(Y3HOro cnosl. DTH HENOCTaTKU
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ycrpahua B 40-x ronax amepHkaHcKui yyeHbl#l Jlonanba I'pam.
OH npennoJyioXuJ, YTo CYLECTBYIOT ABe mjockoctd [enbm-
rosblia: OfiHa, BHYTPEHHSIsAA, MJIOCKOCTb 3JI€KTPHUECKHX HEeHT-
poB cneundHyeckd aacopOHPOBAHHbBIX HOHOB HJH MOJEKYJ
pacTBOpHTeJsl U ApYyrasi, BHElIHss, NJOCKOCTb LUEHTPOB Heop-
raHHYeCKHX KaTHOHOB, KOTOpbie creuudUUYecKH He ancop-
6upylorcs. Takum 06pasom, B NPOCTPAHCTBE MEXAY NOBEpX-
HOCTbIO MeTaJjJjla WKW TBEepAOro Tena H pacTBOPOM HMEIOTCs
KaK Obl TPH MOCJeAOBaTeNbHO COENHHEHHBIX KOHIEHCaTopa:
3JIeKTPOCTaTHYeCKasi eMKOCTb MPOCTPAHCTBA MEXAY MeTaJ-
JIOM H BHYTPeHHeH MJIOCKOCTbI0 [esbMmrosibua, 3/eKTpocTa-
THYECKasi eMKOCTb NMPOCTPAHCTBA MEXIY ABYMS HJIOCKOCTAMH
[enbMronbua v eMKOCTb AH(Qdy3HOro cjos.

Kak »xe BbIIMIAAUT NocJ/e BCeX YTOUHEHHWH KapTHHA FpaHH-
ubl pasfeneHdsi Metajsn—pactBop? CJloH, HeNoCPeACTBEHHO
NPUMBIKAIOIIHA K MeTaJsljly, COCTOHT H3 MOJIEKY/]l BOABI HJH
IPYroro pacTBOPHTeJsl, JHIOJH KOTOPbIX OPHEHTHPOBAHH K
MOBEPXHOCTH MEeTaJlJIHUeCKOro 3JeKTpoAa. 3/[ecb HJH OueHb
6/1H3KO OTCIOAA HAXOASATCS M HOHbI (CKOpee BCero KaTHOHHI),
c1a60 rHAPaTHPOBAHHbIE HJIH CKJIOHHbIE K CHJIbHOH aicopOLyH
Ha MeTrajJie. 3TO MJIOTHAS YacTb JBOHHOrO ciosi. CUJIbHO Ke
THAPaTHPOBAHHbIE HOHbl He MOTYT HOJAOHTH K MOBEPXHOCTH
Merasja Tak GJM3KO M pacnojaraioTcs 3a BHelIHeH MJjoc-
KocTblo ['enbMrosibua, or KoTopoit B 06beM pacTBOpa MNpo-
crupaercsi i dy3Hasi yactb cos. [Ipu BbICOKHX KOHLEHTpa-
LUSX 3JEeKTPOJUTA KOHLEHTpalUHs aacopOUpOBaHHbIX HOHOB
Bo3pacrtaer U aud¢y3Has yactb ciaosi ckuMaercs. CoiicTBa
rpaHuubl paspena a3 npuOJIHAKAIOTCHA TOraa K CBOHCTBAM
ABoiHoro cjosi I'enbmrosbua. Ilpu oueHb HU3KHX KOHLEHTpa-
UHSX 3/7eKTpoJaHTa Auddy3Hasi yacTb cJos HaudHaeT HrpaTh
Bce 0oJiee BaXKHYIO POJib.

HnddysHas o6nactb 4BOHHOrO CJ0S1 CYLIECTBYET HE TOJIb-
KO B pacTBope. Kak 3TO HM CTpPaHHO, HO Takas ke 06s1acTb
NOABJAETC M B NMOJYNPOBOJHHKOBOM 3JIEKTPOAE, IJ51 KOTO-
poro xapakTepHa yMepeHHasi AHM3JeKTpUuecKasi NpoHHlae-
MOCTb M HH3Kasi KOHLIEHTpalUHUsl HOCHTeNell 3apsiia B OTJIHUHE
OT MeTaJa, rje KOHLEHTpalusl HOCHTeNel 3apsiaa BbICOKA H
Ha [10BEPXHOCTH oOpasyeTrcs MJOTHbIA cjo#. [IBoiiHOH 3Jjek-
TPHYECKHH c/IOH Mbl OGHapy>XHBaeM M Ha TrpaHulle pasiena
3JIEKTPOJIUT — H30JIAATOP, €CJAH Ha H30J5iTOpe ecTb (UKCH-
pOBaHHbIH 3apsii, KOTOPHIH MOXKeT 06pa30BaThCs 3a CYET aj-
COpOLHH HOHOB, HOHHOTO O6MeHa MeX1y MaTepHaJJoM H pacT-
BOpOM M TakK JaJjee. B cyllHOCTH, OH cyllecTByeT Be3jne, rae
HMeeTCsl NMOBEPXHOCTb, 06pa3oBaHHAsi XMMHUECKHMH pa3HO-
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POAHBIMH MaTepHaJjJaMH, H BO3MOXKEH Nepexos 3apsioB yepe3
rpaHULy pasjesa, CylecTByeT H OKa3biBaeT CUIbHOE BJKSHHE
Ha Bce — Ha IOABHXKHOCTb 3apsXKEHHbIX KOJIJIOHIHbIX YaCTHL,
Ha TeyeHHe XXHAKOCTH B IIOPHCTOM MaTepuajie, Ha CBOHCTBA
MOPUCTBIX H IPYrUx MeMOpaHHBIX CHCTEM.

OrtkpoitThiii eie B 1807 r. npodeccopom Peiiccom anekrpo-
(hopes — nBHIKeHHe KOJJIOHAHBIX YacCTHIL B pacTBOpeE NoJ, AeH-
CTBHEM 3JIEKTPHYECKOro TOKa, a TaK»Ke I pYyrue 3jeKTpOKHHe-
THYECKHe SIBJIEHHS NOCJYXKHJH OCHOBOH AJsi CO3JaHHSI MeTo-
OB HM3yuyeHHs1 OBOHHOro sJjeKTpuyeckoro ciaos. Ilpu or-
HOCHTENIbHOM [IBHXKEHHH TBEpAOTO Tesja B XKHAKOCTH HOHBI
aud¢y3HOH 0o6KNaaKH ABOHHOIO 3JEKTPHUYECKOTO CJIOsl yBJjle-
KaloTcs JBHXKYILEHCH KHMIKOCTBIO, UTO INO3BOJISIET JKCHepH-
MeHTaJIbHO ONpe/e/IuTh JOKaJH30BaHHbIH B f1¢Py3HOH yacTH
JBOHHOrO CJ10S1 CKAUOK MOTEeHIHaJja, CYHTAIOWHUICA OHOH H3
BaKHEHILIMX €ro XapaKTepHCTHK.

®paHuysckuit pusuxk I'abpusap Jlunnman (1845—1921),
uso6peraresb LBeTHOH ¢oTorpacduu, usyyas B 1875 r. cBsi3b
MeX/y BeIHUYHHONH MOBEPXHOCTHOTO HATSIXKeHHs HaxolseHcs
B pa36aB/ieHHOH CepHOH KHCJIOTe PTYTH M Pa3HOCTbIO MOTEH-
yuanoB, o6Gpasympolueiicss B MeCTe CONPHKOCHOBEHHSI PTYTH
u kucjaotbl. OH yCcTaHOBMJ, YTO NMOBEPXHOCTHOE HaTsKeHHe
PTYTH B MeCTe CONPHKOCHOBEHHS €€ C 3J1eKTPOJHTOM SIBJASIETCA
(yHKUHEH 3JeKTpOABHKYUIEH cHJbl moJspusauud. [locse
pabor JlunnmaHa MHOTHe y4yeHble HauyaJd Cepbe3HO HccJe-
I0BaTb, KaK N0 LeHCTBHEM 3JIEKTPHUYECKOrO TOKA MEHSIeTCH
(popma pTYTHBIX 3/1eKTponoB. Bbiiu paspaboraHsl cneluualb-
Hble npHOOpbl — KanuisipHble 3jekrpomerpel. Okxasasocs,
YTO 3aBHCHMOCTb IOBEDXHOCTHOTO HATSI)KEHHS PTYTH OT IpH-
JIOXKEHHOTO MOTEeHLHaJa NpeacTaBasieT co60i B NepBOM MpPH-
6JIMKEHUH TepeBepHYTYyI0 mapabo.y-

B 1919 r. A. H. ®pymkuH fgokasas, yto ¢opma 3/eKTpo-
Kanu/JIsipHOA KpUBOH 3aBHCHT OT COCTaBa pacTBopa: aj-
cOpOLHS HOHOB MeHSIeT NMOBEPXHOCTHOE HAaTSXKEHHe PTYTH.
®pyMKHH BbIBeJl H 3KCINEPHMEHTaJbHO MPOBEPHJ OCHOBHOE
ypaBHeHHe 3jeKTpokanu/sapHoctH. Ilonb3ysch 3THM ypaBHe-
HHEM H U3Mepsisl NorpaHHUHOe HaTsXKeHHe, MOXXHO PACcCUHTATh
3aps] 3JeKTPOAa, eMKOCTb JBOHHOIO 3J1eKTPHUECKOro CJIos,
MOTeHLHaJ, NPH KOTOPOM 3apsij 3JeKTpola paBeH HyJIO, a
TaK»Xe afcopOLHI0 pa3IHYHBIX KOMIIOHEHTOB pacTBOpa Ha Mo-
BEpXHOCTH 3sekTpoaa. OZHUM CJIOBOM, Y3HAaTb O [ABOHHOM
CJIoe MPaKTHYeCKH BCe,

ITocsie aToit paboTbl PpyMKHHA, NOKA3aBILEro, YToO HccJe-
JlOBaHHe 3JIeKTPOKANMUJUISIPHBIX SIBJEHHH [OaeT LeHHeHluHe
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CBEIEHHs] O CTPOEHHM [BOHHOTO CJIOS,, ero cTajd H3ydaTb
Ha PTYTHOM M Ha TralJIMeBOM 3JIeKTpPoJax, Ha 3JeKTpoaax
M3 amajibraM TaJJiusi U HHAHS W U3 JAPYTHX MeTaJljoB.

Bbl1 OTKPBIT Psii HHTEPECHBIX SIBJEHHH, COMyTCTBYIOLLIUX
3JIEKTPOJIH3Y, HANPUMEDP, KOHKYPUPYIOILUH XapakTep aacop6-
UMH M3 pacTBOPOB, CBSI3aHHbI C BBITECHEHHEM MOJEKY.JI
pacTBopHuTeJsi, ancopGHPOBaHHBIX paHee Ha 3jektpoie. Cam
e OpyMKHH BBISICHHJI, YTO CTPOEHHE JBOHHOIO CJI0S1 Y LesblX
rpynn MeTaJsJIoB HMeeT B OCHOBHOM CXOJHble UepThl, a 3TO,
B CBOIO ouepelb, 3HAYWT, YTO pe3yJbTaThl, NOJy4YeHHble Ha
KHAKUX MeTasjax, HanGosee YAOOHBIX B 3KCIEeDHMEHTaJb-
HOM OTHOLIEHHH, HMeloT o6luee 3HaueHHe. OH BBeJ B HaykKy
MOHSITHE O MOTeHIHaJe HysaeBoro 3apsaa. Ha anekrpokanua-
JISIPHBEIX KPHUBBIX MOTEHLHAJ HYJEBOro 3apsiia COOTBETCTBYeET
MaKCHMYMY KPHBOH. DTO NOHSATHE SIBUJIOCH KaK Gbl OLleHOUHBIM
KpUTepHeM IOBelleHHS 3JeKTPOAa, pPacKpbio ero aacopb-
L[MOHHYI0O H KHHETHYECKYIO CYILHOCTb.

Takum o6pa3oM, caMblM NpHMeUaTeJbHbIM B H3yYyeHHH
3TOro HeoGbIYAHHO CJI0XHOTO JIBOMHOrO CJOSI 0KasajocCh TO,
yTo HaG/MIOAEHHs 3a U3MEHEHHEM NOTeHUHasla B HeM CTaJjH
ype3BbIYAHHO BaXXHbIMH NPH ONpeJeJeHHH CKOPOCTH 3JIEKT-
POIHBIX MPOLECCOB.

Axanemuk PpymKHH

[11000TBOPHOCTb UAEH CBA3H 3JIEKTPHUYECKHX H
XHMHUECKHX SIBJEHHH, KOHeuHo, Gblyia BUAHa MHOrHM. Ho kak
TOJIbKO HCCJIEOBaTe/b NPHHUMAJICS OCYLIECTBJSATb TOT HJH
HHOH 3/IEKTPOXHMHUYECKHUH MPOLeCC Ha MPaKTHKE HUJIH XOTs Obl
HPOBOJHUTDb TY UJIH HHYIO 3JIEKTPOXHMHUECKYIO pEaKUHIO, CI0XK-
HOCTH 0OOCTyNaJu €ro co BCEX CTOPOH.

Ha nepsuiit B3rnsa Bce 6GblJIO MPOCTO W NOHATHO. [losb-
3ysiCb TE€PMOJHHAMHYECKHMH 3aBHCHMOCTSIMH, MOXHO G6bljIO
paccuMTatb, HanpuMep, 4TO 1151 Pa3JIOXKEHHsI BOAbl Ha KHCJO-
pPOA M BOAOPOJ, JEKTPOJH30M HeOOXOAHMA Pa3HOCTb MOTEH-
uuaJgos B 1,23 Bosbra. OQuH MHJIMJIKTP BOJOpOJa HA MJaTH-
HOBBIX 9J€KTPOAAX NpH MOTeHlHaje, 6JM3KOM K paBHOBECHO-
MY 3HayeHHIO, BblieJsieTcs 3a yac. A Ha PTYTHOM 3JIEKTPOje
NpH TakuX Ke ycaoBusx... 3a 400 Teicau Jert!

Hasbie Gosbiie. HccienoBarenb XoueT MONYYHThH 3a
MHHYTY He OIHMH, a, CKa)eM, CeMb MHJJIHJIHTPOB BOAOPOAA,
J1s1 3TOro OH JOJIXKEH YBEJHYUTb HanpsKeHHe Ha MJ1aTHHO-
BbIX 3JIEKTPOAAX Maowanbio 1 cM®> BMECTO TeopeTHuecKHX
1,23 BosbTa no 3,5 Bosbra. OkasbiBaercs, ToJbKO 35 mpo-
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HEHTOB 3JIeKTPHUECKOH 3HEePrUH HCMOJb3YETCs Ha 3JIEKTPOJIH3
BO/bl, & OCTasbHble 65 yXOAAT HA HarpeBaHHe 3JIEKTPOJIUTA...

MoxHO 6e3 mnpeyBeJIHUEHHUSI CKa3aTb, 4YTO OYEHb [OJIIO
pU CO3AAHHMH 3JeKTPOXHMHUECKHX YCTPOHCTB M pa3paboTke
BAPHAHTOB 3JIEKTPOXHMHUECKOH TEXHOJIOTHH HCCleqoBaTte-
JU onupanuch U3 ¢yHIaMEHTAJbHbBIX 3HAHHH 3JEKTPOXH-
M#H TOJIbKO Ha 3aKoHbl Papages. Ecau e gocTurasnuch noJo-
XKHUTE/bHbIE Pe3y/bTaThl, TO YUCTO IMIHPHUECKH. JlocTaToOuHO
BCIIOMHHTb, HampuMep, TaKHe pelleHHsl, KaK CcOaHXeHHe
SJIEKTPOJOB HJIH NPHMeHeHHe KOHIEHTPUPOBaHHbIX PacTBOPOB
IJIA CHH)XXEHHUS] CONMPOTUBJIEHHS 3JEKTPOXHUMHUYECKHX CHCTEM.
OTH ygaud mouTH Bcernga GblIM Pe3yJbTaTOM KPOMOT/IHBOH
paboTel, NPOBEJEHHOH MOYTH Ha OLLYb, METOAOM P06 U OLIH-
60k. Ml mopoGHble pelleHHs] 4aCTO He HMeJH MpHeMJIeMblX
oObsicHeHu#. DBosiee TOro, co BpeMeHeM TaKHX CJOXHOCTeH
B 3JIEKTPOJHBIX MpolLleccax, TO eCTb B Mpoleccax, CBA3aHHbIX
C MepeHOCOM 3apsiioB uepe3 TPaHHIy MexXAy 3JeKTPOAOM
H PacTBOpPOM, HAKOMHUJIOCH 4YPe3BbIYAHHO MHOrO.

Ho y6GenuTbcsi B HaJMMUMH 3THX CJOXKHOCTel ObLIO MaJo.
BaxHo 6bl10 yBepUTbC B HEOOXOJUMOCTH HX H3YUYEHHS H
Ha 3TOH OCHOBe NOHSATbH, OT YEro 3aBHUCHT CKOPOCTb MpOTe-
KaHUS peakUMH MU KakuM o6pa3oM MOXKHO ONTHMH3HPOBATb
3JIEKTPOXHMHYECKHH mnpolecc. ITo ObLIO Ba)KHO HE TOJBKO C
Hay4YHOH TOYKH 3peHHsl. DTOro TpeGoBajsoO BpeMs: 3JEKTpO-
XHMHYECKHEe Tpollecchl BHEAPSJIHCh B MPOMBILIIEHHOCTbD,
CTPOUJIHCH JIEKTPOJIH3EPDl, HAYAJICA BBIMTYCK rajJbBaHHYECKHX
bartapeil. be3 3HaHHH 3aKOHOB 3JIEKTPOXHMHUECKHX MpoOllec-
COB HEBO3MOXHO GblIO BECTH peaklUHU B HYXKHOM Hamnpas-
JIEHHH, pacxo/bl 3J1eKTPO3HEPrHHY H MaTepHaJsoB ObIH Henos-
BOJIUTE/IbHO BEJUKH.

DTUM OrpOMHBIM KOMILIEKCOM BOMPOCOB, OOGBbeJHHEHHBIX
o6uIMM Ha3BaHHEM «KHHETHKa 3JIEKTPOAHBIX [POLECCOB»,
3aHAJCA TPUALATHCEMHIeTHHI akageMuk Anekcanap Haywmo-
Buy PpymkuH (1895—1976), cozmarenb TeopuH cKopocTei
3JEeKTPOXHMHYECKHX MpoleccoB, mnpodeccop MockoBcKoro
yHHUBepCHTeTa, MepBblit saypear JleHuHcKOH npemuH, I'epoit
Couuanucruueckoro Tpyzna, ocHoBaTenb MIHCTUTYTa 3/1€KTPO-
xumuu AH CCCP, Hocsiuero Tenepb ero umsi. B mocnennue
rogbl B MaMsitb 06 3TOM BbIAAMOILEMCS] yUEHOM [epHOLH-
YeCKH MPOXOAAT PPYMKHHCKHE CUMIIO3HYMbl, HA KOTOPbIX 06-
CYXK1aloTCs NpobJeMbl 3JeKTPOXHMHH.

OpyMKHH SICHO BHJEJ, YTO B peaslbHbIX YCJIOBHAX — MU
3JIeKTPOJIM3e, B HCTOYHMKAaX TOKa, B OpraHu3Max — Be3je,
rge MOXeT MpPOTeKaTb JMeKTPOXHMHUecKasl peakiHs, 3JeKT-
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pOXHMMHUecKoe paBHOBECHe, KaK HPaBHJIO, HE DpealindyeTrcs,
¥ MMOHWMaHHe NMPoLeccoB TpeGyeT 3HAHUS KHHETHYECKHX 3aK0-
HOMEpHOCTeH.

Anekcanap HaymoBuu ®pyMkuH pomuncsi B KuilinHeBe.
TMocJsie okoHUaHHsT peasnbHOro yunjuiwa B Ojecce OH HEKOTO-
poe Bpemsi yuuicsi 3a rpaHuueidl — B Crpac6ypre u bepne.
JBannaTujieTHUM IOHOLIeH OH OKOHYMJ (PH3UKO-MaTeMaTu-
yeckHil pakysnbrer Omecckoro yHuBepcuTera. Hepes HeCKOJb-
KO JIeT MOJIOLOH YueHblil, yxKe npodgeccop, Oblji mpurjalieH
B MockBy, B ®H3HKO-XUMHUECKHH HHCTUTYT UMenH JI. 51. Kap-
noBa. Bckope oH Obl1 HasHaueH 3aBeNYIOLUHM KadeapoH
asiekTpoxumuu MI'Y, a B 1932 r. usbpan akaieMHKOM.

Camble mepBble ero HayuHble paboOThHl, MaTeMaTHYeCKH
oyeHb ry1y6oKHe, METOAHUECKH Ge3ynpeuHble, GbIIM MOCBslLE-
Hbl H3YUEHHIO KHHETHKH 3/1IEKTPOAHBIX peakuuii. OH 1 ero MHo-
rOYHCJIEHHblE YUEHHKH BBIIOJHHJIH OTPOMHOE KOJTHYEeCTBO Mpe-
KpPacCHBIX, MOPOH OuYeHb CJOXHBIX TEOPETHYECKHX H 3Kcle-
pUMEHTaJbHBIX HccaenoBaHUH. UNeH MHOTMX HHOCTPaHHbIX
aKajgeMHii, Ipe3UeHT Pa3JjIMuHbBIX MEXJAYHapOJAHBIX KOMHTE-
TOB H KOMHUCCHH, IVIaBHBIH PEAAKTOP OCHOBAHHOTO HM XKYypHaJia
«DNIeKTPOXUMHSI», Y4eHblH, BeNYIIHH OJHOBPEMEHHO He-
CKOJIbKO JE€CSITKOB HCCJIeJOBAHHMH, CEMHHApOB, KOHCYJ/bTAlHH,
IHPEKTOP HHCTHTYTa, 3aBelylOILUHH KadeapoH, OH He NPOu3-
BOJIMJI BrieYaT/IEHHs1 HEBEPOSITHO 3aHATOro yejoBeka. OH Bce
ycneBaJg ¥ 6bla1 nyHKTyasneH. Hu pasy He ono3mas HH Ha OLHO
COBelllaHHEe, BCe CEMHHAPBhI, 3ace/laHHsl yUeHOTr0 COBeTa MHCTH-
TyTa WU Kadenpsl, rie OH npeiceaaTeNbCTBOBAJ, HaUHHAIHCh
B HasHaueHHOe BpeMsi — ceKyHAaa B cekyHny. OH 6bl1 Bcerga
CTIOKOEH, pOBeH, cKpoMeH. Ero BricTynyieHHs OblIH JJAKOHHUHBI
M KacaJjuCh TOJIbKO CYTH Jena. HHKTO He MOXeT BCIIOMHHTD,
uyto66l PpYMKHH Tepsi BpeMsi HA pacCyXJeHusi, He OTHOCH-
1Hecs K aeny. JIeKuuu ero OblIM HHTEpeCHB! U B BhICLIEH cTe-
NeHH cofepxKaTenbHbl. BOoKpyr a3Toro uejoBeka Bcerga 6blia
CMOKOHHas, cepbe3Hasi, AesoBasi 06CTaHOBKa, BCerja pPOBHO
Kunena pa6ora. OH JMOGHI HO33HIO, XKHUBOIHCH H IOMOD —
CBOHACTBO, MpHUCYllee eaBa Jd He BCceM OOJbIIWM YueHbIM.

CnOXHOCTH 3JEKTPOAHBIX peaKiiHii

Korpa ™Mbl mpomyckaeM 3J€KTPHYECKHH TOK
yepes CHCTEMY 3JIEKTPOJ — PacTBOP, MOTEHLHAJN 3JEKTPOja,
KaKk He TpyJAHO ce6e NpeiCTaBHTb, OTJIHYAeTCs OT CBOEro
pPaBHOBECHOTO 3HAueHHsl. JTOT CJABUT IOTEHLHaJa Hasbl-
BaeTcsl mnoJsipusauued, a ero a6CcoNOTHAsi BeJIHYHHA —
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nepeHanpsikenreM. OT yero 3aBHCHUT CIBHI moTeHuuasna? He
TaK-TO MPOCTO, OKAa3blBaeTcsl, OTBETHTb Ha 3TOT BOHPOC.

3ajaua 3JeKTPOXHMHYECKOH KHHETHKH 3aK/Iio4yaercs B
TOM 4TOGBI CBSi3aTb ypaBHEHHEM BeJHUHHY NepeHanpsiXKeHHs
NOJAAPH3ALHHU € MJIOTHOCTBIO TOKA U € JAPYIrHMH NapaMeTrpamH
3JIeKTPOXMMHYECKOH cHCTeMbl. 3Hasi 3TH 3aKOHOMEPHOCTH,
MOXXHO pery/JHpoBaTh CHJY TOKa B 3JIEKTPOXHMHYECKOH Le-
[H, a 3HAYHT, U CKOPOCTb 3JIEKTPOAHBIX MPOLECCOB.

C camoro HayaJsia 6bLIO SICHO, YTO 3JIEKTPOJHbIE Mpolec-
Cbl — 3TO 4aCTHBIH c/yyalt Tak Ha3blBaeMblX MOCJeN0BaTe/b-
HBIX XHMHUECKHX peaKUHH, rAe MPOAYKT OJHOH peaKLHH
CJIYKHT HCXOJHBIM BeLIeCTBOM A/ mocjenymoouledi. B Takux
ciyyasix obiiasi CKOpocTb Mpolecca, eCTeCTBeHHO, onpesens-
€TCsl CKOPOCTbIO CaMOl MeJJIeHHOH CTajuu. DTO He TPYAHO
NMOHSATb, €CJH NMpeACTaBUTb cebe, KaK TeyeT BOAA uyepe3 He-
CKOJIBKO COCYJIOB HJ/IM pe2epByapoB, pacloJIOXKEeHHbIX OAHH
Haj APYruM H HMeIOUIMX pa3Hble oTBepcTHsi. Kak 6bl HH 6bLIO
BEJIHKO OTBEpPCTHE B HHXKHEM cocyle, o6lias CKOpOCTb CTe-
KaHHs BOJbI O6YeT 3aBUCETb TOJbKO OT OJHOT'O — OT pa3MepoB
CaMOro y3KOro OTBEpPCTHSI B OJHOM H3 BEpPXHHX COCYAOB.

UToObl YCKOPHTb HJIM HU3MEHHTb PEAaKIHIO B LEJOM, HaM
HY2KHO, BO-IIePBbIX, YCTAHOBHTb, KaKasi U3 ee CTaJuli Me/JeH-
Hee BCeX, U BO-BTOpbIX, 3HAaTb 3aKOHOMEPHOCTH, KOTOPBIM
NOJAYHHAETCS 3Ta cTanus. Toraa COOTBETCTBYIOUIUM 06pas3oM
BapbHpysl YCJOBHSl peakLHH, Mbl CyMeeM H3MEHHTb ee CKO-
pPOCTb B HYXHOM HaM HalpaBJ/IeHHH.

Uepes Kakue 1nocJefioBaTe/bHble CTaJHH NPOXOAHT 3JEKT-
poaHbI# mpouecc?

[Ipexne Bcero He0GX0AHMO, UTOGHL CYLIECTBOBAJ [epeHOC
pearupyiollux BelllecTB (B HallleM cJjyuyae B BHAE HOHOB HJIHU
MoJieKyJsl) H3 o6bema pacTBOpa K MOBEPXHOCTH 3JeKTpoaa.
DTOT MepeHOC OCYLIECTBJSETCS WM 3a cueT AUbPY3HH, H
TOrJla ero BeJUUYMHA 3aBHCHT OT KOHLIEHTPAlLUH H TeMIepary-
pBl, HJH TOA JeHCTBHEM 3JEeKTPHUYECKOro moJs (MUrpauus),
H TOTJla ero OnpefessieT HampsiXKeHHOCTh M0JIs, HIH, HaKOHel,
6naromapsi nepeMelleHHIO pacTBopa (KOHBEKLHMH), H TOrAa
OH OlpeneasieTcss HHTEHCHBHOCTbIO mnepememinBaHusl. Kak
NpaBHJIO, AEHCTBYeT He OJHO, & HeCKOJIbKO YCJOBHH.

[Tocsie BKJIIOUEHHS] TOKA HOHBI HJIM MOJIEKYJIBI OJIHOT'O BH/JA
NpeBpaLaloTCsl B HOHBI HJIH MOJIEKYJIbl IPYTOro BHA A, NO3TOMY
KOHIIEHTPAaIHsl PaCTBOPEHHBIX BEILECTB Y 3JEKTPOJOB H3MEHH-
€TCst U HauMHaeTcs MpoLecc ee BhlpaBHUBaHUA — nuddysHs,
npolLece, XopoLlo BceM 3HaKoMblii. PacnpocTpaHenue 3anaxa B
CIOKOHHOM BO3J1YyXe, pacTBOpeHHE caxapa B CTakKaHe yasg —

96



80T npumepsl Aud¢y3un. BbipaBHHBaHHE KOHLIEHTDALMH 3a
cuer 1 Py3HU HIET LOBOJLHO MeAjeHHO. [ToaToMy y 3aseKkT-
pona obGpasyercsi oOeqHeHHbIH CJIOH, H BeJIMYHHA TOKa 6yneT
ONpefeNATbCs MeXaHu3MoM A1dPy3roHHOro nepeHoca pearu-
pyolsx BemlecTs. B naHHOM ciydae OHa Ha3sblBaercs Mpe-
JleJIbHBIM TOKOM AH(M@Y3HH.

YToObl YyCKOPHTb NEPEHOC BEIHECTB K 3JEKTPOAY, HX Mepe-
mewnBaoT. Eciii KOHBeKUHS cTalHOHapHa, TO LJs ompeje-
JIEHHON €e CKOpPOCTH yCTaHaBJHBAaeTcsl ONpeAe/NeHHLIH Ke
Iud Py3HOHHBIH TOK. DTO NPOHCXOAUT MOTOMY, UTO HpH mepe-
MellWBaHUH pacTBopa BOJIM3H TBEPIOro 3JEKTPoJa CYLIecT-
BYeT CJIOH »XHAKOCTH, KOTOPbIH He ABHraercs. ToJLMHA 3TOrO
cs1os1 cocrasaser 0,1—0,01 MuaIHMeTpa H 3aBHCHUT He TOJIbKO
OT CKOPOCTH MNepeMelIMBaHHs, HO M OT MPHPOALI YACTHIL.
B npuHuMne noytH Bceria ecTb BO3MOXHOCTb H3MEHSITh
CKODOCTb peakiHuM 3a cueT 3TOH CTaaHH.

Cuenylouias ctafius — BXOX/J€HHe HOHA B ABOHHOM 3J1€KT-
pudyeckuil cjaoii. 31ech CKOpPOCTb ONpefensieTcsi CBOHCTBAMHU
JIBOHHOrO 3JIEKTPHUECKOro CJIOsi, KOHIleHTpalHel BelecTBa B
IVIOTHOH 4YacTH CJOsl, BeJHYHMHOH aAcopOUHMH H JPYTrUMH
006CTOATENbCTBAMM.

Hanee — co6CTBEHHO 3JIEKTPOXHMHUECKAS CTAfUsi paspsi-
na. CkopocTb ee B OCHOBHOM 0GycCJ/iOBJieHAa SHEpPrueil CBS3H
4acTHI, B HOHe MJIH HOHa ¢ pacTBopHresneM. Hemeukuit dpusux,
useH ['epmanckoit Akagemuu Hayk B Bepsinne Makc dosabmep
(1885—1965) BmMecTe cO CBOMM BEHrepPCKHM KOJIJIEroi, BIIO-
CIeACTBHH npe3ufeHToM BeHnrepckoit Akagemuu Hayk, TuGo-
pom Jpaeu-I'pysom (1902—1970) paspaGoran B cBOe Bpemsi
TEOPHIO, COIJIACHO KOTOPOH CKOPOCTb IepeHoca 3apsiioB Ha
3TOH CTajuH ONpeje/isieT CKOPOCTh Ipoiecca B LeIoM. DTO
Obula Tak Ha3biBaeMasi TEOpHS 3aMelJieHHOro 3apsina. [losg-
Hee A. H. ®pymMKHH ycTaHOBH/ KOJIMUECTBEHHbIE COOTHOLIE-
HHUSL MeXAY CTpOeHHeM [JBOHHOrO 3JIEKTPUYECKOrO CJIOsl H
CKOPOCTbIO 3/IEKTPOXHMHUECKOH peakiHH.

Hexortopbie 3arafiku 3J€KTpPO/H3a MOMOIJIA OOBACHHTH
KBaHTOBasi MexaHHka. Ha ee npuHUunax ocHOBaHa COBpPEeMEH-
Hasi TeopHsl 3JIeMEHTAapHOro akra. Takoll NOAXOA HauaJu
pasBuBaTh aHMIMHCKHH (H3HKOXxUMUK Maiikn [losasinu
(1891—1976) u amepuxaHneu I'enpu itpunr (1901—1981),
o6 bsicHHBILKE ycTaHOBIEeHHYIO B 1905 r. }O. Tagenem smnu-
PHYECKYI0 3aBHCHMMOCTb IepeHampsiXKeHus OT Jorapugma
MJIOTHOCTH TOKa JJIS CTafHH, KOrja u3 oOpasylouiuxcs Ha
5JIEKTPOJIE aTOMOB BO3HHMKAIOT 3aTeM MOJIeKYJbl. DTa cTaius
MOXET ObITb JIHMMHTHPYIOLLEH, KOTAa MPOUCXOAUT afcopOLHs
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HOHOB Ha 3JjekTponax. OQHAKO NMPHCYTCTBHE HA 3JeKTpoje
MOCTOPOHHHX aACOPOHPYIOLLHX YACTHI, MOXKET Ha 3TOH CTaAHU
3HAUYUTENbHO YCKODHTb NEpeHoC 3apsijia, uTO, eCTeCTBEHHO,
NPHBOJHT K YCKOPEHHIO BCEro Npolecca B 1e0M. JIBleHHe 310
HasblBaeTcsl 3j1eKTpokaTanuzoM. Oka3aJsocs, uTo npHu aacopo-
UMM — HaKOIJIEHHH YacTHLL Ha MOBEPXHOCTH pasjena ABYX
cpen UK a3 — 3JeKTPOHbI MOTYT GBICTPO NepeHecTHCh uepe3
ancopGUpOBaHHbIE HOHBI, «3JIEKTPOHHbIE MOCTHKHM», H TaKHM
06pa3oM YCKOPHTb 3JEeKTPOAHYIO peakuHio. Tak Kak meras-
JIHUeCKHe 3J1eKTPOAbl KaK aacopOeHThl MOTYT GBITb pa3HLIMH,
KaTaJUTHYECKHH 3¢ (eKT 3aBUCHT OT MaTepHaja 3JeKTpojaa,
a Takxe OT Xapakrepa ero npeaBapuTelbHOH 06pabOTKH
(aHOmHOE OKHCJIeHHe ¢ 06pa3oBaHHeM CJ0S1 OKCHAOB, KaTol-
HOe BOCCTAaHOBJIEHHE OKCHJHOrO CJOS1 H TaK jajee).

Moxer cyulecTBOBaTh CTaiusl, KOraa C 3JeKTpoja yaa-
JISIeTCsl TObKO 4YTO o6pa3oBaBlleecsl aicop6HpPOBAHHOE Be-
LIeCTBO. DTOT NPOLECC 3JEKTPOXHMHYECKOH NecopOuuH Toxe
3aBHCHT OT 3HEPTHH CBSA3M UYACTHL B MOJEKYJe HJH HOHe.
Caenymoulas ctaaus cBsi3aHa C NepeHOCOM 06pa30BaBIUHXCA
BelecTB OT 3JeKTpoaa B pactsop. Ilepenoc ocyuiectsiasiercs
au6o audeysuelt, 1M60 KoHBeKuHeH. 3a Helo HAeT CcTaiHs
o6pa3oBaHusl HOBOH (ha3bl B BHAE KPUCTAJJIOB WIH 3apOAbl-
uell. 31ecb TaKXe MOFYT BO3HHKHYTb HEOXKHJaHHble H3MeHe-
HHs1 B CKODOCTH Iporecca.

CKopoCTb 3Ta, HAaKOHel, MOXeT B NPHCYTCTBHH OpraHH-
YEeCKHX BeleCTB ONpefeNATbCS CKOPOCTbIO XHMHYECKHX peak-
uHi B o6beMe pactBopa. Posib XHMHYECKHX CTafHH B 3JIEKTPO-
XHMHUYECKHX Tmpoueccax BooOlle BejgHKa. B 3aBHCHMOCTH
OT KOHLEHTPaUWH M peaklHOHHOH cnocoGHOCTH 06pa3oBaB-
IIHXCSI MOBEPXHOCTHBIX KOMIIIEKCOB XHMHUecKasi CTalHs
MOKeT JH60 CTHMYJHPOBATh 3JEKTPOXHMHYECKHH Mpouecc,
an6o TOpMO3uTbL ero. Ha 3T0 06CTOATENBCTBO YKasbiBaJl
eule MeHpaesneeB U ero eIHHOMBILINEHHHKH, UYbH HIEH Haxo-
IAT pasBUTHE B HCCJIENOBAHHAX Kak B Halued cTpaHe, Tak
U 3a py6exoMm.

Bce 3TH 0COG@HHOCTH 3JIEKTPOJHBIX MPOLIECCOB H3YyyaloTCH
C NOMOUIBIO CHelHanbHbIXx MeTonoB. OfUH TakoH BeJHKoJen-
HbIH MeToJ — noasiporpadHueckuil aHaau3 — GblJ CO3[aH Ha
YIUBHTEJIbHO NPOCTOH OCHOBe — PTYTHOH Kamse. Co3saaresb
ero, yexocJoBaukuii xumuk $SlpocnaB [efipoBckuit (1890—
1967), ponuacsa B Ilpare u yunics B [Ipaxckom u JIoHnoOH-
CKOM yHuBepcuTeTax. Metoa cBoi OoH paspaboran B 1922 r.,
a B 1959 r. 6bl1 3a Hero ymocroeH HoGeJsieBCKOH MpeMHH.

HemHuoro Halinercsi MeToJ10B aHa/IH3a, KOTOPbIE MOIJIH Obl
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CpPaBHHTbCA C noJsporpacduell MO TOYHOCTH, ObICTpOTE H
ussimectBy. ONHHM U3 3JEKTPOJOB CJYKHT PTYThb, KamJisiMH
BbiTeKalolas u3 kanuuisipa. [loBepxHocts 3TOro Kamasouero
3JIeKTpofia Bce BpeMsi OOHOBJISIeTCS, OHa He 3arpsi3Hsercs
MPOAYKTAMH peaKLiHH H MPUMECAMH, COepKALUMHCS B pacT-
BOpeE.

IMonsiporpacuss npuMeHsieTcsl IJs H3y4YEHHS MeMJIeHHBIX
3JIEKTPOXHMHUECKHX peaKIHi: H3MepsieTcsl 3aBUCHMOCTb TOKa
OT noTeHuHasa. Ee MIHPOKO HCMONb3YIOT B aHAJHUTHUYECKHX
HCCJIeIOBaHUSIX, H3YYEHHH CIJIaBOB, MHHEpaJIOB, HOBBIX MaTe-
pHaJjioB, B MeIMLMHE, B MPOMBIIIJIEHHOCTH, B ONpe[eSeHHH
YHCTOTHl OKpysKalollled CTpeibl, B KDUMHHAJIUCTHKe. Bynyuu
ropasfio 4yBCTBHUTE/IbHEE PEHTIeHOBCKOIO M CHEeKTPaJIbHOro
aHa/iM3a, OHAa IO03BOJISIET ONpelelHTh MHUJUIHAPIHbIE HOJIH
rpaMMa OpPraHH4ecKOro BellecTBa B OJHOM MHJIJIHJIHTpE
pacTsopa.

PasButHe merona I'efipoBCcKOro npuBesio K CO3LaHUIO APY-
rMX pOJCTBEHHBIX METOJ0B — amaJjbraMHOH moJssiporpacuu,
Bpalllaloillerocsi AUCKOBOrO 3JeKTPOAa, KOTOPhIH YaA06eH mpu
CH/IBHOH aHOAHOM MOJIAPU3ALMH, KOrJa HEBO3MOXKHO HCIOJIb-
30BaTh pacTBopsmoulylocst pTyTb. sl HcclefoBaHHST GbICT-
PBIX 3JIEKTPOXHMHUECKHX PeaKLHH, y KOTOPBIX CKOPOCTb Orpa-
HHYHMBaeTCsl CTajHel MOJBOJAA pearupyiolUHX BeUIeCTB K IO-
BEPXHOCTH 3JEKTPOJa, NPUMEHSIOT TaK HasblBaeMble peJlak-
CallMOHHble, UMNYJ/bCHbIE H BBICOKOUACTOTHBIE 3JIEKTPHUECKHE
MeTonbl. A B mocseHee BpeMsl MOSIBHJHCH ellle Gosiee TOYHbIE
ONTHYECKHE MEeTOJbl — CIIEKTPOCKONHS MOJIEKYJ B JBOHHOM
cJ0e, 3JeKTPooTpakeHHe, 3JIUIICOMETPHS.

B coBpemeHHOH 3/IEKTPOXHMHYECKOH J1aGoOpaTOpHH MHO-
’KeCTBO MpHO0OPOB, CaMOIMHUCLEB, OcuuIorpagoB, KOMIbIO-
TepoB. MHOro u xumuueckux peaktusoB.Ho ueHTpoM Bcero
SIB/ISIETCS] 3JIEKTPOXUMHYECKas siuefika: B Hell MPOUCXOAUT TOT
TauHCTBEHHBIHA Npollecc, B KOTOPOM HPOSIBJISETCS CBSI3b 3JIEKT-
pUUECKHX H XHMHYECKHX SIBJIE€HHH.

HHoraa stu siueliku GbIBAIOT NMOXO0XKH HA KPYIHble 3aBOJ-
CKHe peaKTOpbl H YCTAHOBKH. Bce OKpyXeHO mnpoBoxami,
TpyOKamu, npubopamu. A Beab GbL10 BpeMmsd, Korga Bosbra
06XoQHuNCA HecKOJbKUMH MoHeramH, a Papapgeio morpebo-
BaJIHCb TOJIbKO [B€ IPOBOJIOUKH.

Hacrosiniass upess HauMHaeT XKHUTb MOCJE TOro, Kak Jaer
HayaJlo meJOMy KOMIIEKCY pa3HOOoOpasHbIX HCCeNoBaHHMH
HJIM 3HEePTHYHO BKJIIOUAaeTCsl B JpYyrHe HCC/IeJOBaHHUS, IO-
OyKnaemble cOBceM APYrUMH HaesiMH. Mpuesi cBsisu xumu-
YeCKHX M 3JIeKTPHUYECKHX SIBJIEHHH He TOJbKO HAarJIsIHO Mpo-
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JeMOHCTPHPOBaJa eAHHCTBO CHJ MPHPOABI, HO H CTa/Na HCXOA-
HbIM NYHKTOM HOBBIX HCCJEeNOBaHH#, HOBBIX TEeXHHYECKHX
pelieHHH, HOBLIX HIeH.

Co3aHbl 3JIeKTPOXHMHUECKHe IMPOH3BOACTBA, BhINYyCKa-
I0TCST aKKyMyJsiTopel, 6atapeu, HoBble martepuatbl. Kro Bce
370 caenaj? CKOJIbKHX BBbIJAIOLWIMXCS Y4YeHBIX MOJKHbBl Mbl
6s1arofapuTh 3a 310? Koro BCIOMHHTB npexje Bcero? Jlomo-
HocoBa, Kamenpumia, 'anbBanu, Boabry, IlerpoBa, [3BH,
I'porryca, Bepuenuyca, ®apanes, slko6u, I'n66ca, Hepucra,
lenbmrosbua, Appenuyca, OctBanbna, Baut-T'opda, Menae-
JeeBa, Kab6nykosa, KucrsikoBckoro, I'efipoBckoro, ®pymku-
Ha? Ho Benb kaabiit U3 HUX Obl1 He oauH. Kaxkaoro okpyxa-
JIU TIOMOIIHHKH, COTPYIHHKH, TEXHHUKH, JabopaHThl. KM uem
Jlanblile, TEM HX CTAaHOBHJOCH 60Jbllle — COTHH, THICSUH JIO-
Ielt, 6a1arofapsi KOTOPbIM 4YeJOBeyecTBO cob6upaer H 6yneT
co6upartb, Kak ckasaj PpyMkuH, NpeKpacHble MJIOAbI C
«JlpeBa 3JEeKTPOXUMHUH>.



rnaBa 8. HIAEA NPHHOCHT NJOAbI

Muaanapabl 6arapeek

BoabToB CTO6 ObLT NMEPBBHIM YCTPOHCTBOM,
KOTOpOe CJY:KHJIO HCTOYHHKOM TOKa H CJHYXKHJIO JOJro.
Tonbko B 1882 r., Korpa 6Gbla myileHa NnepBasi 3J€KTPOCTaH-
IiMsl, nepBasl JUHAMO-MallHHA, Obl1 MOJNIOXKEH KOHell MOHO-
TMOJIHH 3JIEKTPOXHMHUECKHX HUCTOUHHKOB TOKa.

Ho B nocnenHue roabl Takue 3JE€KTPOXHMHYECKHE HCTOU-
HUKH CHOBa NpHOGpesH BaXKHOe 3HaueHue. BcmoMHUM npexne
BCEro MeAHO-UHMHKOBBLIA 3neMeHT [laHuensa — $SIko6u.

Ilerp PomanoBuu Barpatnon (1818—1878), miaeMsiHHHK
reposs OreuecTBeHHOH BoiiHbl 1812 r. u ry6epHatop ropoxpa
TBepH, n3oGpes BecbMa yHOGHBIA B OGpalleHHH «CYXOH»
rajbBaHH4YeCKHH 3JIeMEHT: K 3JIEKTPOJHTY 3jieMeHTa [laHue-
a1 — $lko6u OH H0GaBHJ AJs1 3aryLIeHHs] MEJKHH YHCThIH
NECOK.

Henuiox 6Gbl1 M NJIaTHHOBO-LUHKOBBIH 3JeMeHT YHJbsMa
I'poyBa. OH oKkasaJjicsi HACTOJNBKO MOIUHBIM, 4TO SIKOGH MpH-
Crnoco6HJ1 ero AJs MUTaHUSA 3J1eKTPOABUratess JIOAKH U mia-
BaJ Ha HeH no HeBe, H3yMJisis HEMOCBSILUEHHBIX.

Ho usoGperenHnlfi ewe B 1865 r. I'eoprom JleknaHue
(1839—1882) 1 CKOHCTPYHPOBAHHBIH B BHE LUIHHAPHUECKOH
WJIH IUJIOCKOH 6arapefkH MapraHileBO-UUHKOBBIA 3JeMeHT
(ssiemeHT JleksaHie) mpeB3olle] BCC APYrUe 3JeKTPOXHMH-
yeckHe cucTeMbl. [locenHue necsaATHNETHS, KOrla CHOBA MOBbI-
CHJICSI HHTepeC K aBTOHOMHBLIM HCTOYHHMKaM TOKa, OH HPOYHO
3aHUMMaeT TIJaBeHCTBYIOlllee MNoJoxKeHHe. I[IpoMbIIIEHHOCTD
BbITyCKaeT B OCHOBHOM raJjlbBaHHYEeCKHE 3JIeMEHTHl C IIMHKO-
BbIMH aHOZAMH M KaTOJaMH M3 OKHCH Maprasiua, Meiu, pPTyTH
H cepebpa, XOTA TE€OPETHUECKH COUeTAHHH MOTyT GbITb AECHAT-
k4. Ho ¢ sniemenTOM Jlek/aHiie HUUYTO HE MOXKET CPaBHHUThCs!
B 1974 r., Hanpumep, u3 10 MHINHApAOB Cyxux Garapes,
BHINMYIIEHHBIX BO BCEM MHpe, 3jeMeHTOB JlekaaHuie 6bl1o 9
MHJJIMApAOB.

Ha ux wusrorosjieHHe uyenoBeuyecTBO pacxoayer GoJsee
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12 npouentoB no6biBaeMoro

L[HHKa. DJIeMeHT 3TOT 3HaloT

Uusobg  BCE  BIALEJbLBI  TPAH3HCTOP-

@08 HbIX TpHeMHHKOB. Ero ToBap-

HOe Ha3BaHHe — 3JeMeHT-373
(«Mapc»).

[pagumotsii I'paduToBbIi  CTep:KeHb,

Kamo0  oGepHYTbIH CBEPTKOM JHOKCH-
Jla MapraHua, noMenleH B [{HH-
KOBbIfi CTaKaHuyHK, rie Haxo-
JHTCSl JIEKTPOJIUT — PacTBOP
e, XVIOPHIIa  aMMOHHSI, 3aryileH-
(mexmposur)  HBIH 1O CTYIOHeOOpa3HOro co-
CTOSIHHSA KpaxmaJsioM. B asekr-
POJIMT BBOAAT NOGaBKH: AJA
[pe/OTBpailleHHsi BBICYLIHBA-
HHUS — THrPOCKONHYecKHe co-
JH U JJIS Jyqiiero KOHTAaKTa
3JIeKTPOAOB, a TaKxe AJs
YHHUTOXKEHHSI MHKPOOPraHH3
MOB — XJIODHJ PTYTH. DJIEKTPOIBHKYLlas CHJa 3JeMeHTa
nocruraer 1,5 Bosibra. OH paboraer B JIOGOM MOJIOXKEHHH H
He BOCIPHHUMYHB K HeGOJbIIHM cOTpsiceHHsM. B Hem mpote-
KalOT [0BOJIbHO CJIOXKHBbIe 3JIeKTPOXHMHYECKHe peaKLHH: TOK
reHepupyercsi 6/1arogapsi OKHC/JIEHHIO LIHHKA JBYOKHCBIO Map-
raHua.

B rasbBaHHYECKHX 3JE€MEHTax 3JeKTpPHYecKas 3Heprus
NPOU3BOJHUTCS 34 CUET OKHCJHUTENbHBIX H BOCCTAHOBHTENbHbBIX
XMMHYECKHX peakuHil, XOTs OKHC/eHHe MPOXOAHUT H 6e3 yua-
ctusi kucopona. Okucasiionieecsi BELIECTBO OTAAET 3JIEKTPO-
Hbl Ha MOBEPXHOCTb OJHOTO H3 3JEKTPOAOB (OTpHIATE/bHBIH
MoJI0C). STH 3JIEKTPOHBI MPOXOAAT IO BHEIIHeH LeNH K Io-
BEDXHOCTH APYroro 3JjekTpoia (MOJOXKHTENbHBIH MOJIOC) H
BOCCTAHABJIMBAIOT BellleCTBO, HAaXOAsIleecss C HUM B KOHTaK-
te. 15 noTpe6uTe/isi B MOMEHT BKJIOUEHHS 3JIeKTPHUECKOH Lie-
IIH OTPHLATENILHBIM MOJIIOCOM, TO €CTh IOCTABILHKOM 3J1eKTPO-
HOB, SIBJISIETCS KOpmyc ajeMmeHTa Jlek/jaHiie, a MOJOXHTENb-
HbIM [OJIIOCOM — rpadUTOBBIH CTEpPXKEHb C JATYHHbIM KOJI-
MayKoM.

Ba)kHoe 3HaueHHe HMeEIOT TaK HasblBaeMble [bllLIAlLiHe
3/IeMeHTHl, KOTOpble AeJaloTCA B BHJe cyXuX Oatapeid. B HHX
yro/ibHbI# KaToJ OKpYXKeH He NHOKCHIOM MapraHua, a MopH-
CTBIM YTOJIbHBIM LUJIHHAPOM, COAEPHKalUUM a1copOHpOBaHHbIH
KHCJIOPOJ, KOTOPbIH NHDGYHAHPYET uepe3 MOpbl K 3JIEKTPOLY
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M OKa3blBaeT TaM CBoe Jenosisipusyiollee paeiicrBue. [leno-
JIIpH3aTOpaMH Ha3bIBAIOT BeleCTBA, KOTOPhIE NepeBoAsT Be-
1IeCTBO, O0pa3oBaBllieecss Ha 3JIeKTPOJle H Bbi3blBalolllee ero
NOJSIPU3aLHUI0, TO €CTh CMellleHHe NOTeHIHana, B HeBOCNpH-
UMUHUBLIE K 3JIEKTPOJHOMY Npolieccy NpoaykTol. Ecau, Hanpu-
Mep, BOAOPOA OOYCJOBJHMBAET NOJSIPU3ALHUIO 3JIEKTPOAad, TO
MO2KHO BbI3BaTh JEMOJISIPU3ALHUI0, OKHCJISIS BOOOPOA A0 BOADL.

ExXerogHo B MUpe NMPOHU3BOAUTCS OKOJIO MHJJIMApAa 3Jje-
MEHTOB MHHHATIOPHOTO «NYTOBHYHOrO» THNA, NPUMEHSEMbIX
B KapMaHHBIX KaJbKyJasATOpax, 4acax, CJyXOBbIX amnmnaparax,
KHHOKaMepax, pafHOCTaHUHAX, Urpylukax # T. 1. OcHOBaHbI
OHH HAa 3JIEKTPOXMMHUYECKHX CHCTEMax THNA OKCHA PTYTH —
LUMHK, OKHCb cepefpa — LIHHK, OKHCb MarHus — nuHk. Ilo-
CTENEeHHO HA CMEHY UM MPHXOIAT 3JeMeHThl Ha OCHOBE JIHTHSA
C KaTOOM M3 OKHCH MapraHua WjiM okucH Menu. Hanpsixkenue
TaKHX 3JeMEeHTOB JAOCTHraer 3 BOJbTa, a €MKOCTb — IO
0,6 BaTrT-uaca Ha KyOuuecKui caHTHMeTp o6bemMa — B 5 pa3
BhILIlE, YeM Y 3jeMeHTa JleknaHiue.

[IIupoKoe npuMeHeHHe HAXOASAT rajbBaHHYECKHE 3JleMeH-
Thl B KapAUOXUpYpruu. ¥Yxe B 1975 r. mauueHram ObLIO
uMnIaHTHpoBaHo 130 ThICSAY 371€KTPOKapAHOCTHMY/IATOPOB —
Npu6GOpPOB i1 SJEKTPOCTUMYJSLMH cepAla—C PTYTHO-
OKHCHBIMM CHCTEMaMH M cHCTeMOH JuTHH — Hon. I'anbBa-
HHYeCKHe 3J1eMeHThl [JJIfl TaKUX LeJied NOJKHbBl ObiTb HajexX-
HbIMH, CTaGU/IbHBIMHU U Ge3BpeHbBIMU AJst opraHuama. Ciyxar
OHH He MeHee ISITH JIeT.

Ecnu npenmnosioXuTh, YTO UETBEPTb HAaCEIEHHS 3e€MHOro
wapa, a Ha 3emse XHBYT 4,8 MHJAAHapAa 4eqoBeK, UMeeT
TPAH3HCTOPbl U MAarHUTOGOHbBI H BKJIOYAeT HUX B CpefHeM
XO0TAl 6Bl HA yac B JieHb, 4@ K 3TOMY J06aBUTb ellle 3JeKTPH-
yeckHe yachl, OyAHIbHUKH, KAJbKYJAATOPHI, AE€TCKHE 3JEeKTPH-
¢hULMpPOBaHHbIE UI'PYLIKH, KADMaHHbIe (OHAPHKH, TO Mbl NIpe] -
cTaBUM cebe, Kak BeJIHKAa 3Ta MHAYCTDHS, €XENHEBHO «Iepe-
pa6aTtbiBatoLias» 0kosio 40 TOHH LHHKA B «GbITOBOE» 3JIEKTPH-
4ecTBO.

Meura 06 anexkTpomobuae

DHeprus, colepaKallasics BO BceX APYrux rajb-
BaHHUUECKHX MCTOYHHKAX — aKKyMyJsTOpax, paboTalolKX Ha
3eMHOM LIape, paBHA, KaK 5TO He yIHMBHTE/IbHO, 0OlLeH 3Hep-
THH BCex 3JeKTpocTaHuuil mupa. M eule 6oJiee yIHBUTEIBLHO,
uyro GOJBIIYIO YacTb BpeMeHH OHH He paforaloT, a 6e3fedcT-
BYIOT B OXHJIAHUM 3alycka aBTOMOGHJIBHOrO ABHraTeJsl.
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Korza To Purrep n3o6pes BTOPHUHBIH 3/1€MEHT, KOTOPhIH
MOT [aBaTb TOK IIOCJE TOTO, KaK ero 3apsxKaji ¢ MOMOIIbIO
JIpYroro HCTOYHHKAa TOKa, a JIKOGH ynauHO HCIOJb30BaJ €ro
IUISl TIPaKTHUECKHX LeJel. Bce 3TO mOCHyXKHIO TOMYKOM K
ToMYy, uTo6bl B 1859 r. ¢pannysckuii pusuk acron [Tiuanre
(1834—1889) un3ob6pes cBHHUOBHIH akkymyasTop. Brpouew,
NPUHLUN ero pa6GoThl OblI H3BecTeH eiie Papazeio.

CBHHIOBasi akKKyMy/asiTopHas Garapesi HanpsiKeHHeM
12 BOJBT COCTOMT M3 IIecTH 371eMeHTOB. [Ipomecchl, ree-
pUpyIOlIHe TOK, HUAYT, KaK H3BECTHO, Ha 3JIeKTPOAAax, H TOK
NoJIyyaeTcsi TeM CHJbHee, ueM 6OoJbllie MOBEPXHOCTD 3JIEKTPO-
noB. IloaToMy aHon KaKIOro s/jemeHTa caejaH u3 ry6uatoro
CBHHIIA, & KATOJ — H3 NOPOLIKOOGPAa3HOTO AHOKCHAA CBHHLA,
3ano/IHAIOLIEro Merasiudeckylo peuetrky. O6a sjekrpona
HOTpYKeHbl B pacTBOpP CEPHOH KHCJIOTH. Bo Bpemsi paGoThl
6arapen, KOria MPOUCXOAHUT NEPEHOC 3/IEKTPOHOB BO BHELIHEH
OenH, TO €cTh pa3psijika akKyMyJsTopa, 3JeKTPOJbl MOKphI-
BalOTCA cy/Jb(haTOM CBHHIA, 8 KOHLEHTPaLUsA CEPHOH KHCJIO-
Thl yMeHbliaercsl. Bo BpeMsl e 3apsnku 6ataped 3JjeKTpo-
Hbl OT BHEIIHero HCTOYHHKA SHEpPrHH NepeTekaloT B obpar-
HOM HanpaBjJeHHH H cyabbhaT CBHHIA MpeBpallaercd Ha
OIHOM 3JIEKTPOJe B CBHHEl, a Ha JpyroM — B JIHOKCHJ
CBHHIA.

Koad ¢puuueHt nose3Horo JeHCTBUA aKKyMYyJIsiTOpa He npe-
Beimiaer 80 mpoueHtoB. MHeiMu cioBamu, npu padore BO3-
Bpaulaercss He 6osiee 80 MPOLIEHTOB 3/JEKTPHUYECKOH SHEPrHuH,
3aTpavyeHHOH NMpH 3apsiake.

CyuiecTBYIOT U Jpyrue akkymyJasaTopel. B ajekTpokapax,
HanpHMep, HCMOJb3YIOTCA LIeNOUHbIE XKejle30HHKeJIeBble, a B
KOCMHUYeCKHX annaparax H Kopa6Jisix — LHHKOBO-cepelpsiHble
WIH HUKeJb-KaJMHEBbIE,

K coxasieHnio, akKkyMyJsiTOPbl HMEIOT CJHLIKOM MaJyko
VIeJbHYIO 3HePrHio. ¥ CBHHLOBOrO OHa paBHa 20 BarT-yacam
Ha Kuwiorpamm Mmaccel. Kpome Toro, Ha HHX HIYT JOpOrHe
UBETHblE MeTaJl/Ibl: CBUHEL,, KAIMHUH, [IHHK, HUKeJIb, MapraHer
a uHoraa W cepebpo. ExkeromHo ORHHX TOJIBKO CBHHLOBBIX
aBTOMOOHJIBHBIX aKKyMYJISITOPOB BO BCEM MHpE IPOH3BOAHTCSH
6osee 100 mumianoHoB wTyk. Eciu Taxk noiizer u nasnbiue, TO
JIeT yepe3 CTO MJIHM Ja)Ke paHblle 3anachl CBHHLA Ha HalleH
niaHere OyAyT HcuepnaHbl. TeM He MeHee aKKyMYJsITOpHI,
HaKalJ/HBalOIIHe 3/1eKTPHUECKYIO SHEPTHIO B BHJI€ XHMHUYECKOH
4 OTAaIoLIHe 3Hepruio, Koraa Ham norpe6yercsi, OueHb ya0GHbI
H BecbMa NEPCHeKTHBHbI, OCOOEHHO C 3KOJOrHYeCKOH TOYKH
3peHusa. Krto He cuablaid o mnpobJjeme 3JeKTPOMOOHJISA,
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KOTOpBIH nepectas Gbl 3arps3HATH BO3IYX, KaK 3TO [IeJaloT
cefiyac MHJIIMOHBI aBTOMOOUJeH!

Camoe MHTepecHOe, UTO NepBLIH 3JeKTPOMOGHIbL NOSIBUICSA
3a yeThblpe roga A0 NMEPBOH MalIHHbI C JBUraTejeM BHYTpeH-
Hero cropahusi. M ogHako BOT yxe GoJjiee cTa JieT yejoBeue-
CTBO JeJjaer aJjs ce6s1 aBTOMOOUIH ¢ GEH3UHOBBLIM H JH3eJb-
HbIM aBurateieM. OHM NOKa BBIFOAHBl BO BCeX OTHOLIEHHSIX,
XOTsl PacXOAYIOT Ha [BHKEHHe BCero 15 MpoleHTOB CTaHOBS-
ulerocsi Bce JOPOKe yrJjeBOAOPOAHOrO TONJIHBA (3anackl Hed-
TH TOXe He OeCKOHeuHbl, U B HeH HYXOAeTcs XHMHs)
M HeCyT OTBETCTBEHHOCTb 3a 30 MNpOLEHTOB 3arps3HeHHs
armocdepbl. Bno6aBok nBHraTe/b BHYyTPEHHEro CropaHHs 3a
THICAYY KHJIOMETPOB npobera noTpebJsieT CTOJNBKO Ke KHCJIO-
pola, CKOJIbKO OJHH YeJOBeK Ha MNpPOTSKEHHH BceH cBoeH
)u3Hu. OrpaboTaHHBle rasbl CMOCOGCTBYIOT 06pa3OBaHHIO
KHCJIOTHBIX AOXKIeH, ry0sLux Jeca, NoceBbl H cajbl, a 1IyMO-
Bble Harpy3kH B ropojax HCXOAAT Mpexje BCero OT aBTo-
MaLlIHH.

MOXHO /1M €03[aTh 3JEKTPOMOOHJb Ha aKKyMYJSATOpax,
KOTOpbIH G6bl BBIAEPXKaJ KOHKYDEHLHIO C aBTOMOGHJEM?
MoxHo. Bor peasibHBIi NpPOEKT 3J€KTPOMOGHJIS, NPOCTOro
[0 YCTPOHCTBY M 3KCIUIyaTalliH, He HMEIOILero HH KOPOOKH
CKOpOCTeH, HH cTapTepa (a C HECKOJIbKHMH 3JIEKTPOXBHIa-
TeJssMH — U auddepeHuuana), GeciiyMHOro H KoMmcopTa-
6eapHoro. Jas paGothl eMy mnorpebyercsi 6arapest, obecre-
yyBamlas yAeJlbHYI0 SHEPTHIO 56 BaTT-4acoB Ha KHJIOrpaMm
cBoell Macchl U Bblaep:kuBaiomasa 800 uvkaoB 3apsiia-pas-
psiia, YTO BMOJHE MOTYT O0eCHeYHTb HBIHEeIIHHE HHUKeNb-
)KeJle3Hble, HUKEJb-UMHKOBbIE H Ja)Ke CBHHLOBblE AKKyMYy-
JIITOPBl, COOTBETCTBYIOIHM 06pa3oM ycOBepLIEHCTBOBAHHELIE,
[Ipo6exxkaTb TakoH 3/71eKTPOMOGHJb OT MOA3APSIAKH IO MOA-
3apsaaku cMoxer 160 kuiomeTpos.

Ho storo Bcero masio. UtoGel 3/7eKTPOMOGHIb MOT KOH-
KypHpOBaThb C aBTOMOOGH/IEM, HYXKHO, UYTOOb! yeJbHasl 9HePrus
6bl1a B 3—4 pasa Bblille M cocTasJsiia He MeHee 200 BaTT-
4acoB Ha KujorpaMm macchl. [losaromy cefiuac BeimycKaioTcs
TOJIbKO 3JIEKTPOMOOHJIM JUIST KOMMYHAJIbHBIX HYXA C [aJb-
HoCTbIO mpoGera Menbuie 100 xkunomerpoB. Hampumep, B
asponopty Atnantel (CHIA) paGoraer 6osiee COTHH 3JIEKTPO-
MOOHJIeH pa3HOro Ha3HAUEHHUSI — OHH MepeiBHraloT CaMOJIETh
U Tpambl, BO3AT 6araxk U ToMmy mogo6Hoe. JlJisi JIMUHOrO XKe
3/71eKTpomMo6uas (npober no nox3apsigku 320 KUJIOMETPOB),
ISl ropojickoro aBtobyca (mpo6er 200 KHJIOMETPOB) M A
TAKCH pa3pabaTblBalOTCS HOBble aKKyMYJISITOPbI: BO3AYLLHO-
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XKeJIe3Hble, XJIOP-LHHKOBbIe, CepHO-IHTHeBble. OHH 06/1aaI0T
BbICOKHMH Y[EJbHbIMH XapaKTepHCTHKaMH, y HHUX 60JblIoiH
CPOK CJ1y>KObl H OHH HeJlOpOrH, TaK Kak CTPOSTCS He Ha le-
¢uuuTHBIX MaTepHasax. HakonurenbHas MOIIHOCTb y CEPHO-
HaTPHEBOI'0 aKKyMyJsiTopa B 4 pasa npeBbllliaeT MOLIHOCTb
OGBIYHBIX CBHHLOBBIX aKKYMYJIITOPOB, @ LOJTOBEYHOCTb BABOE
6oabilie.

CerogHALIHHE SKCNIepUMEHTAbHBIE 3JeKTPOMOGHIH, UMest
CBHHLIOBYIO GaTapelo BecoM 400 kua0orpaMmoB, MOTyT 6€3 NOA-
3apsiaku npeoposetb Bcero 100 kujaomerpoB. CepHO-HATpH-
eBbifi aKKyMYJISTOPp TakoH Macchl yBenquuusa Obl mpober o
250 xunomerpoB. BmecTo XXHAKHX 3/€KTPOJHTOB (CEepHOH
KHCJIOTBI B OOBIUHBIX aKKYMYJISITOPAX) W TBEPALIX 3JEKTPOJOB
(CBHHLIOBBIX IJIACTHH) B CEPHO-HATPHEBBbIX AKKYMYJSATOPHBIX
6arapesix NPHMeHEHbl TBEPAble 3JEKTPOJHUTHl (OKHCb a/iOMH-
HUsS1) M XKHAKHE 3JIeKTpoabl (HaTpuél W cepa). Orpuuaresnb-
HbIM 3JIEKTPOILOM CJYXKHT paciJaBjeHHbIH HaTpuil, a moJso-
JKHTeNbHBIM — paciiaBjeHHasi cepa. Ho ajis pa6oThl Takoro
akkymyasTopa HyxeH pasorpeB g0 300 °C— 310 eauHCT-
BeHHbIH, HO OueHb Cepbe3HbIH HexocTaToK. Eciu sjekTpo-
MOGHJ/Ib JOJrOe BpeMsi ocTaercsi 6€3 ABHUXKEHHs, 3aBeCTH ero
TYT }Ke HeBO3MOXKHO. [lepen crapToM moHamO6GHTCS aKKyMy-
asTop pasorperb. [IpaBna, ¢ 3TUM crnpaBHUTCS OGBLIYHbIA
MaJlbli aKKYMYJSATOD MJH TOK OT CeTH: NpPH MpPONyCKaHHH
TOKa sfiuyeliKu 6aTapen HarpelTcs, NoJ0GHO CIHpaJd 06bIYHOTO
KHNATHAbHUKA. [IpH HBIHEIIHHX UeHax Ha 3JIeKTPHYeCTBO
n 6eH3HH 3KCIyaTalusi Taxkoro 3JeKTpoMo6Gunsi Gblia Obl
BJIBO€ [lellleBJle; er0 «MOTOP» — 3JIEKTPOABUraTe/lb He HYyX-
Jlancst Gbl B yX0[e M NPaKTHUECKH He M3HaLIMBaJCs. DKCIIY-
arauusi, Ho He caM aBTOMOOHJb! CepHO-HaTpHeBbIH aKKyMmy-
JSITOP elle oueHb Aopor. M He sicHO, K COXKaJleHHIO, KOTa 3TH
aKKyMYJIITOPbl TNOJelIeBeloT, BOHIYT B IPOU3BOACTBO H
skcnayartauuio. Ho 3aTto sicHO, uTO roCmoACTBY CBHHLIOBOH
aKKyMYJISTOPHOH GaTapeH paHO MJIM MO3JHO HACTYNHT KOHeL.

MoxxHo npeamnoJsarath, 4To B 6/HKafIMe robl NOABATCSA
aBTOOYyChl Ha aKKyMYJSATOpPax, COYETAIOLIUXCS C JBHraresneMm
BHyTpeHHero cropanus. Ilo ropony oHH OGyAyT XOAMTL Ha
aKKyMyJsiTOpax, a 3a ropojoM — Ha JABHrarese, KOTODbIH
6yaeT 3a0[HO HCMOJb30BAThCA I/ NMOA3APSAAKH aKKyMYyJs-
TOpoB. Y:ke cefiluac Ha BA3e penalorT oOnbiTHbie NapTHH
«Kuryaefi» Ha aKKyMyJasiTopax.

DJIeKTPOXUMHUECKHE aKKYMYJASTOPHl IPUMEHSIOTCA cefuac
BeCbMa LIMPOKO: OHHM CJYXKAaT AJsi MUTAHHA annapatyphbl Ha
caMoJieTax, AJsl OCBelLleHHsl, CHTHaJU3alLHH, CBSI3H H 3JIeKTPO-
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6JIOKMPOBKH B METPO, KaK pe3epBHble HCTOUHHKH TOKa B Baro-
Hax MOe3[0B Ha XKeJe3HblX AOporax, B MOJABOJHBIX JOAKAX.
OHu SBJSIIOTCA OCHOBHBIM TSITOBBIM CPEACTBOM B LIaXTaXx H BCe
IIMpe U WHpe MPUMEHSIIOTC B aspornoprax. MHTepec Kk akky-
MyJsisiTOpam He ociabeBaeT: KOJTHYECTBO NATEHTOB Ha aKKyMYy-
JISITOPbl HE yMEHbIIAeTcsi, @ HX BBIMTYCK MOKa pacTer.

Kocmuueckasn 3JIEKTPOCTAHUHSA

Eile 10 CBHHIIOBOrO aKKyMyJsiTopa OblI CO31aH
3JIeMEHT, B KOTOPOM 3JIEKTpHYECKasi SHEPTUsi reHepHpoBaJsiach
3a cuyer OKHcaeHHs1 ropiodero. B 1839 r. anrsnufickuil uccie-
noBatesnb Yuibsim ['poyB (1811—1896) nokasan Bo3MOX-
HOCTb MOJIYUEHHSI 3JEKTPHUYECKOrO TOKa IIyTeM OKHCJIEHHS
BOJOPOZA KHCJOPOAOM: 3JEeKTPHUECKHH TOK MoJydaJicsl cpasy
e W3 XHMHUECKOH 3HeprHH.

MHoro cuJs oTjas XMMHYeCKHM HCTOYHHKaM Toka [laBen
HukonaeBuu $16J10uK0B, BrepBble LIHPOKO MOCTaBUBIUHE 3a-
Jauy O IpeBpalleHHH XHMHUeCKOH 3HePrHH TONJHUBA B
3JIeKTpUuecKyio. $I6/I04KOB nucas: «YroJjb, CXXHraemblii B na-
poBOH MaliMHe, NPOH3BOAHT paboTy, KoTopasi, Oyayuu mpe-
BpalleHa B 3JEeKTPHUECTBO C MOMOLILbIY MAarHUTa 3JeKTpHUec-
KHX MalIWH, 1aeT 3JeKTPHUECTBO 1O ropa3no GoJee JelleBoi
IieHe, yeM BCe XHMHUYECKHe HCTOUHHKH TOKa, CyLIeCTBOBABIIHE
JO Hamero BpeMeHH. JTO coobpa’keHHe TOJKHYJO MeHSl Ha
MBICJIb MOJIYYHTb 3JEKTPHYECTBO, XHMHUYECKH HelCTBYs He-
NOCPe/CTBEHHO Ha yroJby». s pewienus aToi 3agauu 5s16J04-
KOB HCIO/Ib30BaJ TrajlbBAHHUYECKHE 3JIEMEHThl pas3/IHUHOH
KOHCTPYKUMH, COCTaBJIEHHblE U3 COYETAHHS YrOJbHOTO U XKe-
JIE3HOTO 3J1eKTPOJOB, MOIPYXKEHHBIX B paciJaB/eHHble HUTpa-
Tl HJIH CyJbgaTtel. MoxeT GBITh, TAKOH JIEMEHT H OKaKeTcsl
Korfa-HuOylb MNepCIeKTUBHBIM, ecad GynyT NpeofoJieHbl He-
KOTOpble TexHHUeckHe TpyaHocTH. Ho ele 6osiee 3amaHUHBOH
SIB/JSIETCA cama HJIesl UCIO/b30BaTbh XHMHUECKYIO 3HEpPTHIO
TOMJIHBA CPa3y ke [Js1 MOJyUYeHHS] 3JeKTPHUECKOrO TOKa.

CerogHsl mepexoJ XHMHUECKOH 3HEPTrHH TOIUIMBA B 3JIEKT-
PHUECKYIO OCYLIeCTBJIAeTCS B HECKOJIbKO CTaAHi: XHMHUeCKast
3Heprus — TensoBas — MeXaHHYecKasi — 3JeKTpUuecKas.
Oco6eHHO 6o/bLIME MOTEPH MPOUCXOAST HA CTALUH Mepexoia
TenJIoBOH 3HepPruH B MexaHuyeckyio. Jla)ke o camomy Tepmo-
NMHAMHYeCKH BbIrogHOMY UHK1y KapHo KoadoduuueHt mo-
JIE3HOr0 JeHCTBHSI TYpOHH He mpeBbiLIaeT 45 MPOLEHTOB,
IHU3e/bHbIX ycTaHOBOK — 30 M GeH3HHOBLIX ABHUrarteseid —
20 mpouenToB. O6wuit cpenuuit KITJ GosbLIMHCTBA 3J1€KT-
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dnexmpoaum (pacmbop werasu) pPOCTaHLHMHA COCTaBJIsSIeT BCe-
ro 25 npouentos. Ecau aas
NPOU3BOACTBA | KMJIOBATT-
yaca 3HepruH Ha TenJoBOH
fucgpod ~ DVIEKTPOCTAHUHH Tpebyercst
-~—— 1,5 kujorpamma yras, To B
3JeMeHTe, pafoTalueM Mo
cxeMe XHUMHYecKasl 3Hep-
fopucwe THL — 3JIEKTPHUECTBO, IJISA
7 Yrenonpodss  OTOTO  MOHAJOGHIOCH bl
HemHorum 6Gosiee 500 rpam-

MOB TOMJIHMBA.
Takue 3jneMeHTHl, B KO-
TOPLIX XHMHYecKasi 3Hep-
rus npeobpasyercst Hemno-
CpenCTBeHHO B 3JeKTpHYec-
Kyl0 33 CcyeT 3JIEKTPOXH-
MHUECKOro OKHCJIeHHs1 OObIY-
HOTO TONJIMBA, HAa3bIBAIOT
TOIJIMBHBIMH  3JIeMeHTaMH.
Boda Hcropua ux paspa60TKon
NoJiHa B3JIETOB H MNajeHHH,
CxeMa BOLOPOZHO-KHCIOPORHOro Ton-  BOCTOPTOB H Pa304apOBaHHH.
JIMBHOI'0O 3JIEMEHTA B HacCTosillee BpeMﬂ
Jyudule Bcero pa3paboTaHbl
BOJOPOAHO-KUCJOPOAHLIE, HJM HHU3KOTeMIepaTypHble, TOI-
JIUBHble 3JleMeHTbl. TOMIMBOM B 3THX 3JeMeHTaXx CJIYXHT

BOJOPOJ, @ OKHCJHTENeM — KHCJIOPOJ.

B Takom sseMeHTe B 3JIEKTPHYECKYIO 3HEpPruio npespa-
1laeTcsd Ta 4YacTb XUMHYECKOH 3HepPruH, KOoTopasi OCBOOOXK-
JlaeTcsl IpH OKHCJEHHH BOAOPOAA A0 BoAbl. HacTb 3Ta He Tak
yxk Mmaja — okoso 90 npoueHTOB! DeKTpPoAbl B 3JeMeHTe
cleNaHbl M3 IJIATHHBl WJH W3 YIJsi, NPONUTAHHOrO Kara-
JIU3aTOPOM; JJIEKTPOJIUTOM CJYKHT PacTBOp L1eJOYH — THJ-
paT OKHCH KaJus. B ApyrHx KOHCTPYKUHSIX 3JIE€KTPOJIHT
3aMeHeH HOHOOGMeHHOH MeMOpaHOH, OHa sBJsAeTCA NMPOBOAS-
el cpenol Mexay 3JeKTpodaMH. BoropoaHO-KHCAOPOAHbBIH
TONVIMBHBIA 3JIeMEHT CJYXKHT, KpOME€ TOro, HCTOUHHKOM
NHTbEBOH BOALI: BOAY, 06pa3ylolLylocsl B pe3yJbTaTe peakLHH
B 3JIeMEHTe, MOXXHO cOOHpaTh B KOJIHYECTBE IPHMEPHO JHTP Ha
2 xujoBaTT-uaca BblpaGoOTaHHOH 3Hepruu. K coxxaJeHHwo,
BOZLOPO/L, IOKa He O4eHb JOCTYyINeH, U BOJOPOAHO-KHCJIOPOAHbIE
TONJIMBHBIE 3JIEMEHTHI ellle oueHb Aoporu. I1pumMeHsIoT ux noka
B 0CO6BLIX cCJyyasix, HanpuMmMep B KOCMHUYECKHMX amnmnaparax.
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BoiOpOIHO-KHCIOPDOAHBIH  3JeMEHT CJAYXHJ1 B KayecTse
rJIaBHOrO HCTOYHHKA 3J1E€KTPHYECKOH 3HepPrud, Ha KOCMH-
yecKHX Kopa6uasx TuHna «AnosyoH», JeraBliMx Ha JIyHy.
Becuas anemeHnT, o6ecneunBaouiuii Kopa6/ib sHepruel B Teye-
HHe OJMHHAAUATH CYTOK noJjera, 0KojJo 250 KHJI0rpaMMoB.
Ecsu 6bl /151 TaKOH LieIH HCNOJb30BaJICs OOLIUHBIA 3J1€KTPO-
MeXaHHYECKHH reHepaTop 3JeKTpHUecKol 3Hepruu, ero macca
cocTaBJsiia 6bl HECKOJNBKO TOHH.

Co3faHHe TOIJIMBHOTO 3JIeMeHTa OKasaJjloch HeJerKHM
nesom. HackosibKo npocThl Ha NepBbIf B3TJIsL MPOUCXOASALIHE
B HEM peaKIUH, HaCTO/IbKO CJOXKHO €ro YCTPOHCTBO. YueHbIM
M KOHCTPYKTOpaM IPHXOAHTCS pellaTb I[OAYAC CJOXKHBIE
npo6JieMbl TOHKOro 6ajiaHca peaklUd Ha Tpexc¢asHOH rpaHu-
ue, npo6jeMbl TeMmJO- H Macconepegauyd, BOAHOro GanaHca.
M Tem He MeHee peasbHOCTb TOMJIHBHOTO 3JieMEeHTa IMpoje-
MOHCTPHpPOBaHa, U cefiuac 3JeKTPOXHMMHKH BCEro MHpa H3biC-
KHBAIOT CMOCOGBI YMEHBIUHTb €ro CTOUMOCTb H YBEJHYHTH
SKOHOMHYECKYI0 11e1ecO06pa3HOCTb €ro  HCIOJIb30BaHHS.
Oco6eHHO c/0KHA mpo6ieMa KaTaJu3aTOpPOB, KOTOpbIE MO-
3BOJIMJIKM Obl HCNO/Nb30BATh B TOIJIMBHBIX 3JeMeHTaX O6blYHOe
TONJHMBO — YroJb, HedTb, ra3. Kak 6bl TO HH 6bL10, TONIHB-
Hble 3JIeMEHTHl BIOJIHE MOTYT CTaTb KOHKYPEHTOCIOCOGHBIMH
H 3aHATb BaXXHOE MeCTO cpedd APYTHX HUCTOUHHKOB 3HEpPTHH.

CrneuuasnucTbl moJaraioT, YTO PaAHKaJbHbIM pelleHUEeM
npo6/eMbl 3JeKTPOMOOHUJIST MOXKEeT OKas3aTbCsl IMpHMeHeHHe
TOIMJIMBHBIX 3/J1€MEHTOB B KOMOHWHALHH C aKKyMYJSITOpaMH.
Jlaxe cefiuac 3ameHa OOLIUHOrO JBUraTe/isi 3JE€KTpOreHepa-
TOpOM ¢ 6aTapeedl H3 TOIVIMBHBIX 3JIeMEHTOB, BKJIOYAKOLIUM
npeo6pas3oBaTejb TOMJIHBA M CBHHLOBBLIH aKKyMYJATOp s
3amycKa M NMHKOBBIX HAarpy3oK, XOTsl H YBEJHUUT Maccy aBTO-
mo6uas Ha 300 KusorpamMMoB, 3aTO BIBOe NMOBBICHT 3ddek-
THBHOCTb HCMOJIb30BaHHUSl TOMJMBA [0 CPaBHEHHUIO C JBHra-
TeJIMH BHYTPEHHEro CropaHusi U moutH Ha 50 MpoLEeHTOB —
N0 CPaBHEHHIO C JAH3eJbHbIMH.

TpynHocTel B CO3AaHHH TOMJIMBHOTO 3J1IeMEHTa JJIsI SJIEKT-
pomo6uas eite MHOro. «Ecu 66l MBI HMEJH HCTOUHHKH TOKa,
KOTOpble BeCHJH Obl 5 KHJIOIPaMMOB Ha KHJIOBATT NHKOBOMH
MOIIHOCTH H 3—5 KHJOrpaMMOB Ha KUJIOBATT-4acC 3HEpPrHH, TO
TeXHHYecKas npob/jemMa X HCIOJIb30BaHUS B 3J1€KTPOMOGHIIE,
no-BHAMMOMY, 6blna 6bl pewieHa,— rosopun A. H. ®dpywm-
KHH.— Ha cerogHs Mbl MMeeM XapakTepHCTHKY B 2—3 pasa
xyxe. Ho Beab B 3 pasa — He B 100 pas xyxe! 3ta npo6-
Jema OyneT peliueHa».

[uis1 GOJIbILON 3HEPreTHKH MEepPCNEeKTHBHEE BbICOKOTEMIIE-
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paTtypHble TonJIHBHbIe 3jeMeHThl (200—1000 °C). B kayecte
TOMJIHBA OHH MOTYT HOTPe6/SITb CUHTETHUECKHe MPOLYKThl —
MeTaHoJI, THAPA3HH, a TaKXKe KaMeHHbIH yrojb. JHeproycra-
HOBKa JOJI)KHAa COCTOSITb M3 6aTapeH TOIJIMBHBIX 3/1€MEHTOB
H YCTAHOBOK [JIsl MOATOTOBKH TOMJMBA (ecad OyAeT HCHOJIb-
30BaH yroJib, NOHAA06UTCS reHepaTop JJis NOJYu4eHHS] OKHCH
yraepoaa). Hecmorps Ha Huskuit KIIJ ycraHoBok mnepe-
pa6oTku TonsuBa, oowuit KI1JL Bcel cTaHUMH MOXKET JOCTHr-
HyTb 40 npoieHToB, 4yTo yke HamHoro Jjyuuie KIT coBpemen-
HbIX 3j1eKTpocTaHuui. Kpome Toro, npu stom Ha 20 mpoueHTOB
COKpAaTHUTCS pacxoj TOMJIHBA Ha BBIPabOTKY TOI'O Ke KoJuue-
CTBA 3JIEKTPOHEpPTHH.

OKHcJIeHHe H BOCCTaHOBJIEHHE

«Jlio6asi camasi OTBJeueHHass HayKa BHIHT
onpaBJaHHe CBOEro CYyIlleCTBOBAHHS B HalexJe OKa3aTbCs
NoJIe3HOH 4e/oBeyeCTBY B KauecTBe HayKH MPHKJIaLHOH»,—
rosopusl OcTBajlbi, H 3TH €ro CJOBa LEJHKOM NPHMEHHMBI
K COBpeMeHHOH XHMHH. 32 Kakue-HHOYIb JBa CTOJIETHSl OHA
npuobpesna Takoe GOJbIUIOe 3HAUEHHe B KHU3HH OOILIECTBa,
YTO MOXKHO O6bLIO Obl MoayMaTb, OYATO XHMHKH HalUJIH Ha-
KOHell, «(pHJI0CO(CKHHA KaMeHby», KOTOPbIH TUIETHO HCKaJH HX
npejlIeCTBEHHHKH aJXHUMHKH, U C ero MOMOILBIO CO3AaT
Tenepb €XXeroJHO COTHH HOBBIX BelIeCcTB, ONperesIOLIHX
nporpecc NPOMBILIJIEHHOCTH, CeJIbCKOro X03sIMCTBA H MEIHLH-
Hel. Koro Temepb yAMBHMIUB TaKHM H3BECTHBIM H, KasaJjocCh,
CTapblM MPOM3BOJACTBOM, KaK MPOM3BOACTBO XJIOpa H €IKOro
HaTpa!

Ho anekrposnus xsaopumoB ewe goaro OydeT B uHCIe
BaXHeHIIHX NPOMBILIJIEHHBIX METOAOB: MPOAYKTH 3TOrO [IPO-
H3BOACTBAa — XJIOp, eAKuH Harp (kKaycTHueckass cOma) H
BOZOpPOJ, SIBJSIIOTCH LEHHBIM ChIpbeM [Jf XHMHYeCKOH Mpo-
MBILIJIEHHOCTH. XJIOp HIAET Ha MPOH3BOACTBO OoTOenuBaTeseH
(x0pHOH H3BeCTH U TOMY MOAOGHBIX BeLLECTB), COJISTHOH
KHCJOTBI, MHOTHX OpraHHYecKHX pacTBOpHUTeJseH; OH ABJSIETCS
HCXOJHBbIM CbIpbeM JJIsi NMPOM3BOACTBA IMJIACTHYECKHX Macc,
CHHTETHYECKHX BOJIOKOH, MPOLYKTOB CeJbCKOXO3SIHCTBEHHOH
XMMHH, 15 Je3HH(peKUHH (xjJopuHpoBaHHe Boawl). Kayctu-
yeckasl coJa TOXKe HCIOJNb3yeTcsl NMpH NMPOHM3BOACTBE MJacT-
Macc H CHHTETHYECKHX BOJIOKOH, a TaKXe HHCeKTHIMIOB,
IVIHUEPHHA, MPOAYKTOB HENJI0N03H0-6yMaXHOH NPOMBILLIIEH-
HOCTH.

[Tpon3BoACTBO XJ10pa M LIEJOYH HCUHCHSIETCS] €XKErofHo

110



JIeCATKAaMH MUJIIMOHOB TOHH, H Ha HEro pacxojyercss OKOJO
100 MHIAHapaOB KHJIOBATT-4aCOB 3JjeKTpo3Hepruu. [louru
BeCb XJ0p— 99 npouesToB! — NPOU3BOAUTCS 3JEKTPOXHMH-
YeCKHM Crnoco6oM. DTOT TPaAMLHMOHHBIH [JS1 3JE€KTPOXHMHH
croco6 MpOU3BOACTBA NMOCTOSIHHO coBeplueHcTByercs. Koraa-
TO, HanpuMep, NpH 3JEKTPO/H3e PaccosoB NOBAapeHHOH COJIH
[PUMEHSIIUCh PTYTHbIE KATOHbl, HO C YBeJMUEHHEM LieH Ha
PTYTb BBITOJIHEe CTaJl JHa¢parMeHHbIH saeKkTpoau3. Ha cmeny
rpaduTOBHIM aHOZAM INPHILIH (oJjiee CTOHKHE aHOAbl, CO-
JepxKallde OKHC]Abl THTaHa, PYTEeHHs M APYTHX 3JEMEHTOB.
Hx mpuMeHeHHe MOBBICHIO CTaGHJBHOCTb 3JEKTPOJIH3a, YH-
CTOTY MPOAYKTOB H CHH3MJO 3HEPTOEMKOCTb Mpolecca.

TakoBa cyap6a Hau6oJsiee KPYNHOTO 3J1€KTPOXHMHUECKOTO
IPOU3BOJCTBA — TEXHHYECKOro Cnocoba 3JeKTpoJH3a XJA0pH-
[0B, 3anaTeHTOBaHHoro eule B 1879 r. pycckum usobperare-
saem Hukonaem I'aBpusioBuueM I'yXOBBIM U €ro COTPYAHHKOM
®enopom Bamykom.

CBoGoaHbI ¢TOp Gbl1 mosyyeH B 1886 r. ¢paHuLy3cKuM
xuMukoM AHpH Myaccanom (1852—1907). IMonyunn Myac-
CaH ero 3JeKTPOJH30M pacljaBJeHHbIX cosell GTOPHCTOBO-
JOPOAHOH KHCJOTBI, H C TeX MOp JEKTPOXUMHUECKHH MeTop
ocTraJcsl eJUHCTBEHHbIM c10COO0M NMPOH3BOACTBA 3TOT0 CaMoO-
ro aKTHBHOTO M3 HeMeTa/lIHYeCKHX COelHHEeHHH.

PTOp HAeT Ha NPOH3BOACTBO PACTBOPHUTENEH, CMA30UHbBIX
MaceJs, CTOHKHX nuactMmacc. Mcnonb3yloT ero takxke W Kak
OKHCJIHTe/Ib XHUJKOro paketHoro tomnuBa. Oforawarb ypa-
HOBOE TONJHBO HEBO3MOXHO 6e3 1ieCTH(HTOPUCTOro ypaHa,
N0JIy4aeMOro H3 3JIEKTPOJIH3HOro ¢ropa.

DJIEKTPOXHMHUECKHM IyTeM MOJYYaloT He TOJIbKO T'aJIOH-
Il — XJ0p H ¢rTop. DNeKTposu3 6GopaToB naeT Ham 6op,
HeOOXOAMMBIH JJ11 M3TOTOBJIEHHSI H3HOCOCTOHKOH CTaju H
MEJIKO3epHHCTHIX LBETHbIX MeTaJJiOB, a6pa3uBHBIX MaTepH-
aJloB, 3alHTBl OT HEHTPOHHOI'O H3JyueHHs.

LleHHeHIM# XHMHUYECKHH NPOAYKT BOAOPOM, LIHPOKO HC-
N0JIb3yeMbId B MeTalJyprui — JJIs1 IPSIMOTO BOCCTAHOBJIEHHS
PYA, B XUMHH — JJIs5 NPOH3BOACTBA aMMHaka, YAOGpeHHH,
CHHTETHUYECKHX BOJIOKOH, MOIOIIHMX CPEeACTB, B MaLIHHOCTpOe-
HHH H CTpPOMTE/NbCTBE — JJI1 CBapKH H pPE3KU MeTalljoB,
M0Jy4aroT B OCHOBHOM NPHU KOHBEPCHH NPHPOAHLIX ra3oB H
NpH NPOH3BOJACTBE XJOpPa H APYTHUX OKHCJIHTeJNeH.

DJIEKTPOJM30M BOAbI, @ TOUHee, PaCTBOPOB Luejiouell aJs
NOJNyueHUs1 BOJOPOAA MOJb3YIOTCS TOJbKO TaM, e UMeeTcs
JlellleBast 3JIeKTPOIHEPrusl, XOTs NPeUMylilecTBa TaKoro Crnoco-
6a noayuyeHuss Bogopoaa GbliH sicHH euie B 1888 r., koraa
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pyccKH# GHU3HK M 9/1eKTpOTeXHUK JIMHUTpHH AJsieKcaHApOBHY
JlaundoB (1842—1902) paspaboras nepBbIil 3JeKTPOJIH3EP
DJIEKTPOJIMTHUECKHH BOJOPOL HE COLEPKHUT HHKAKHX NMpHMeE-
cell U KaTaJIUTHYECKHX SIA0B, MO3TOMY OH Obl1 Gbl OueHb XO-
polI KaK TOMJIHUBO, 0COGEHHO B TONJIMBHBIX 3/1eMEHTaXx.
CuyHTaeTcs, YTO NOJAYyUYeHHe KHCJOpOJa MpPH JIEKTPOJIH3e
BOJbl — M06OUHBIH npounecc. Ho pasBe MOXKHO mepeoleHHTh
BaxKHOCTb camoro Kuciopona? Korna-to Bepuenuyc ckasan:
«Kuciopon siBisieTcst LeHTPOM, BOKPYT KOTOPOro BpallaeTcs
BCSI XHMHSI». DTO BbICKAa3bIBaHHE NPHMEHHMO H K IPOMbILLIEH-
HOH XHUMMHU: TPYAHO HAHTH XHMHUECKOe MPOH3BOACTBO, B
KOTODOM He HCIOJIb30Ba/JUCh Obl OKHC/JIHTE/NbHblE CBOHCTBA
KHcjopona Bosayxa. Jlisi MHTEHCH(HKALUH MpPOLEeccOB Bce
yalle MPUMEHSIOT YUCTHIH Kucsopon. Oco6eHHO pacmpocTpa-
HEeHbl TaKHe HpOLEeCcChl B IBETHOH H YepHOH MeTalJlypruy,
rae OoHM AAT 6OJbLIOH 3KOHOMHMUecKuit s3ddekr. Tak, npH-
MeHeHHe 00oralleHHOro KHC/JIOPOAOM AyTbs Ha Ycrb-Kawme-
HOFOPCKOM CBHHLIOBO-LIMHKOBOM KOMOHHaTe MO3BOJIMJIO 3Ha-
YHUTEJbHO CHHU3UTb PacXOj TOIVIMBA U (MIIOCOB H B KOHEUHOM
cueTe, HECMOTPS Ha 3aTpaThl, CBs3aHHble C NPOU3BOJACTBOM
KHCJIOpOJa, 4al0 MHOTOMUJIIHOHHYIO 3KOHOMHIO.
DJIeKTPOaU3 BOJBl MOXKET ObiTb OCOGEHHO peHTabeleH,
KOTJa HY>XHO, TOMHMO BOLOpPOJA H KHCJIO0POAA, 110/yyarh erie
U TSXKENYI0 BOAY, UCNO/b3YyeMYIO KaK 3aMeJIUTe/lb HEHTPOHOB
B silepHbIX peakropax. Tsxkesnasi Boja Gbljia BrepBble MOJY-
yeHa B cepeauHe 30-x romoB amepuKaHuem I'uab6epToM
JIbloucom (1875—1946) u Anekcangpom Hiabuuem bpoa-
ckum (1895—1969) umenHo Mmeromom 3jekrposausa. Okxasa-
JIOCh, YTO OHa pasJjaraetrcsi TOKOM B MNATb pa3 Me[JieHHee
OOBIUHOH H TNO3TOMY KOHLEHTDHPYETCH B 3JEKTPOJIH3Eepe.
BepHemcsi, o1HaKo, K BOLOPOLY. YUHThIBas, YTO OH BaxKeH
He TOJIbKO KaK XHMHYeCKHH MNpOAYKT, HO H KaK TOINIHBO
[AJs1 ABUrarte/jeil BHYTPEHHEro CropaHdsi M MAJs TOINIMBHBIX
3JIeMEHTOB, Y4eHble HILYT CHOCOOLI MOBLILIEHHS peHTabesb-
HOCTH €ro 3/IeKTPOJIUTHYECKOrO MPOU3BOACTBA. DTO Befib ca-
MOe, KaK Mbl y2Ke cKasaJ/i, KaJOpHHHOe U 3KOJOrHMYeCKH YH-
croe ropiouee. EcTh JIM y 3/1EKTPONUTHUECKOrO BOAOPOAA
6ynyiuee, noka HesiCHO: OH gopor. Ho sicHO, yTo nociegHee
C/J10BO B IOJYYE€HHH Boxopoja elle He ckasaHo. [IpuBieka-
TeJeH H, BO3MOXHO, MEepPCHEeKTHBEH crnoco6 MpsMOro Ipe-
o0pa3oBaHUs COMHEUYHOH SHEPTHH B XHMHUYECKYI0 — (POTOJIH3.
[lpyn nonagaHuM KBaHTa CBeTa Ha MOJYMNPOBOJHHUK TeHepH-
pyoTcsi cBOOOAHBlE 3JEKTPOHBI; MOKHAAsi CBOE MeCTO, OHH
OCTaBJISIIOT «JBIPKY» — HOCHTE/b [10JIOXKUTEIbHOrO 3apsaa.
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Bnaropapsi mosoxuTeNbHBIM 3apsilaM Ha (poToaHoAe Bblle-
Jsiercst Kucsopof. [lpoliasi mo BHellHeH uend K MeTasJH-
YyeCKOMY KaToJLy, 3JIeKTPOHBI TpeBpallaloT HOH BOJopoja cHa-
yajia B aTOMapHbid, a 3areM B MOJEKYJSIpHbiH BOJOPOL.
B kauecTBe (oTOaHOAA HCHOJb3yeTC MABYOKHCb THTaHa,
docdun ranjaus WM Apyrde noJynpoBOAHHKH. JLOCTHTHYTHIE
K03 (uIHeHTE Npeo6pa3oBaHUsl elle O4YeHb MaJel, 1,5—2
IPOLIEHTA; ellle MHOro npobJeM CTOMT Mepej HcciaeloBaTe/Is-
MH, HO HUX pellieHHe — BONpPOC BPeMEHH.

UuraTtenio yxKe IMOHATHO, UYTO BCE 3JIEKTPOXHMHUECKHE
NPOLECCH  SIBJASIOTCS OKHCJHMTEJNbHO-BOCCTAHOBHTE/bHBIMH,
TaK KaK COIPOBOXKJAAIOTCA MOTeped HJIH TNpHCOeJHHEHHeM
3JeKTpoHOB. [IpH 3TOM Ha KaToJe MPOXOAAT peaklHH JIeKT-
POBOCCTaHOBJIEHHS!, @ Ha aHOJe — peakKlHH JeKTPOOKHCIIe-
Hus. CHHTe3 CJIOXKHBIX HeOpPraHHYeCKHMX M OpraHHYeCKHX
COeJHHEHHH C IMOMOILbIO 3JEKTPOJH3a MOJYYHJ Ha3BaHHE
3JieKTpocHHTe3a. [lpouecch cHHTe3a, Kak NpaBHJ/IO, MHOrO-
CTaJHHHBI; KaXK[I0H CTaJH{ COOTBETCTBYET ONpe/e/eHHOoe 3Ha-
YyeHHe 3JIEKTPOJHOro MOTeHUHasa. MeTonoM 3JeKTPOOKHC-
JIEHUS TOJY4aloT ColeprKalllie KHCA0POJ COeNHHEHHUs XJopa
C pa3HOH CTeneHbIO OKHMCJIEHHOCTH, HaJCEpPHYIO KHUCJIOTY H ee
coJi, mepMaHraHat KaJnusi. Bojiee 80 mpoueHTOB OKUC/IUTE/SA
JJISl peaKTHBHOrO TONJIHBA — NEPEKUCH BOLOpPOAA U LeJbli
pAL APYTMX OKHCJHTENeH — THIOXJOPHJ HaTpHs, XJIOPaTH,
npexJ/joparhl, XJOpHasl KHCJOTa, IBYOKUCh MapraHia H eule
psil COeAMHEHHH, LUIMPOKO HCMOJb3yeMblX B TeXHHKE H pas-
JIHYHBIX OTPacJfX MPOMBILUJIEHHOCTH,— BCE 3TO TNPOLYKTHI
3/1eKTPOOKHC/eHHs1. be3 HeopraHHYeCcKHX OKHC/IHTENEeH U ApY-
THX BeLUEeCTB, MOJy4YaeMblX METOAAMH 3JEeKTPOCHHTEe3a, COB-
pPEMEHHYI0 XHMHIO U NpPeACTaBUTb ceGe HEBO3MOXKHO.

3J1eKTPOCHHTE3, AJNEKTPOAHANHS, AJNEeKTpodopes

Bo Bpemst pa6GoThl Hax ajnekTpoau3om Papazneit
O06GHapyHJl, 4TO NIPH 3/1eKTPOXHMHUYECKOM Pa3J/IoKeHHH coJieH
YKCYCHOH KHCJIOTH HAeT 0OpasoBaHHe YIJeBOLOPOLOB. ITO
6bly1 mepBbIf cayuyail 3MeKTPOCHHTE3a OPraHHYECKOro COelH-
HeHHsi. Takoi ke 3/1eKTpocHHTe3 OTKpbLI B 1849 r. u Hemen-
kuii xumuk Aponbp Koabbe (1818—1884). 3anumasich
3JIEKTPOJIH30M LLEJOYHBIX COJell ajJH(paTHUECKHX KapGOHOBBIX
KHCJIOT, Ha IJIaTHHOBOM aHOJe CpelH pasHYHBbIX MPOAYKTOB
3JIEKTPOJIH3a OH OOHApYXKHJ HachllleHHble YIJIeBOLOPO/EL.
STO 03HAYaJI0, YTO 3/IEKTPHUYECKHI TOK BeleT ce6si KaK CHJb-
Hbifl OKHC/IHTe/1b. OTCYTCTBHE B peaKTope XHMHYECKHX OKHC-
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autesedl U BOCCTAHOBHTeNEH TrapaHTHPOBAJO MPOAYKTHI Bhl-
COKOH uHcTOTHl. B HamKM AHH 3J1E€KTPOCHHTE3 HPHMEHSIOT
B NMMPOM3BOACTBE (hapMalLleBTHUECKHUX NPeNapaToB, BATAMHHOB,
JLYIIMCTBIX BeIlllecTB, MOHOMepOB. B pesyibraTe OKHCJIEHHS
Ha aHOJe CHUHTe3UPYIOTCS HEKOTOpble OpraHHUecKHe KHCJIOTHI
U HX 3(UpB — lIeHHOe Chipbe /151 CHHTe3a myacTMacc. MHo-
THe U3 3THX BeLUEeCTB JPYTHM IyTeM H MOJYUHTb HEBO3MOXKHO.
llenHble BemiecTBa NMOMYYaIOTCS U Ha KaTolle 3J1eKTpoJin3epa,
rfe NPOHCXOAAT peakUHH BOCCTaHOBJIEHHS.

MHoroo6pasue peakuuil B JeKTPOXUMHH OPraHHUeCKHX
COeIiHeHUH (3J1eKTpoopraHuke) HEO603PHMO. DTOMY BO MHO-
rOM CHOCOGCTBYIOT 3JIEKTPOKATAJUTHUECKHE CIIOCOGHOCTH
3J1€KTPOAOB, KOTOPbIMH MOXHO ynpasasaTb. CBOHCTBaMH KaTa-
JU3aTOPOB 00/1afal0T NJaTHHA, NajjJafuil U HEKOTOpble Ipy-
rHe MeTaJ/lsibl, a TakXe OKCHIbl HEKOTOPbIX MerasnoB. He-
MaJjioe 3HaueHHe MMeeT U TO, YTO HaNpsiKeHHe H TOK, NpH
KOTOPBIX MPOUCXOIHUT CHHTES, JIETKO PeryJHpyloTcs, a 3TO 3Ha-
YHT, YTO IPOLECC MOXKHO IOJHOCTbIO aBTOMAaTH3HPOBATb.

B 1861 r. aurauiickuii ucciaenoBatrenb Tomac I'pam
(1805—1869), omuH u3 ocHOBaTeseH KOJJOHIHOH XHMHH,
NPUMEHHN [HAMH3 JAJs1 OUMCTKH KOJMJIOMAHBIX cucTeM. Oum-
11aeMbli PACTBOP OH HaJIUBaJl B COCYH, KOTOPBIHA Obl OTAENEH
OT APYroro cocyfia ¢ uucTof BOLoH mMeMOpaHOH M3 nmeprameH-
Ta, LEJII0N03bl, KOJMJIOAUA MJH KepaMHUeCKHM (UIbTPOM.
B pesyabrate nuddysun Bce pacTBOPHMbIE HU3KOMOJIEKYSID-
Hble KOMIIOHEHTHl yJaJsjuch yepe3 MeMOGpaHy BO BHeIIHHH
pactBop. Kak BBbISICHHJIOCH, AHa/H3 3HAUHTENbHO YCKOpPSeT-
cs1 6jaronapsi HaJOXEHUIO BHELIHEr0 3JIEKTPUUECKOTO TOKa.
B Haumu IHYU 371€eKTPOAUAJIH3 HCIOAb3YETCs B HAYUHBIX HCCJje-
JIOBAHUSIX. YCIeXH XHMHH GeJKOB W NOJHMEPOB B HeMaJjoH
CTENeHH CBSI3aHbl C NMPHMEHEHHeM 3JIEKTPOAHa u3a MJs Bhbl-
JleJIeHHs] HOHOB H3 COOTBETCTBYIOLIMX PacTBOPOB.

DJIEKTPOHANU3 CYKHUT JJIA ONPECHEHHS] MOPCKOH BOJBI,
OUHCTKH PEYHOH M O03epHOH BOIbI, OYHCTKH NPOMBIIIIEHHBIX
CTOKOB, IIAXTHOH M DYAHMYHOH BOAbI, (PpaKLHOHHPOBAHHSA
BaKUHUH, CbIBOPOTOK, AJIS1 yHajleHHsl cojiel W3 CcyclleH3uH,
nact, MHHepaJoB. [IByxkamepHble, TpeXKaMepHble, MHOrO-
KaMepHbIe 3JIEKTPOAHATH3aTOPbl HMEIOT CJI0XKHYI0 KOHCTPYK-
wio. Ho cxema onpecHeHHs1 MOPCKOH BOJbI, OUHCTKH peyHOH
BOJBl MJIM TEXHOJIOIHYECKHX BOJ B npHHuune npocra. Ilox-
JIeXKAIIYI0 OUHCTKE BOJY NMOLAIOT B CPEJHIOI KaMepy 3JeKTpo-
IManu3atopa. B anekTpoaHbie IpoCTpaHCTBA yepes MeMOpanbl
HOCTYNAIOT HOHBI: KAaTHOHBI — B KaTOJHYIO KaMmepy, aHHO-
Hbl — B aHojaHylo. OuuieHHass BOJA NOCTENEHHO IepejuBa-
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ercs Mo cuoHy B APYryio Kamepy, rie MojiBepraercsi HOBOH
ounctke, OcobeHno 3 deKTHBEH 3JeKTPOAHAJIH3 ¢ MpHMEeHe-
HHEM HOHHTOBBIX MeMGpaH. B 3aBHCHMOCTH OT 3HaKa 3JIeKTPH-
4YecKOro 3apsiia Ha HX IOBEPXHOCTH 3TH MeMOpaHbl Ipo-
MyCKalOT MPEUMYLIECTBEHHO HJH KaTHOHBI MJIH aHHOHBL.

CnycTsi ceMblecsiT JleT, mocje Toro Kak Peiicc oTKpbuI
3JIeKTPORUHETHYECKHE SIBJIEHHS, 3JEKTPOOCMOC OblI MPHMEHEH
Ha MPAKTHKE [Js1 CYLUIKH Topda, a MoToM H /ISl CYLIKH JpeBe-
cudpl. C 60-Xx rogoB Hallero CTOJETHS 3JEKTPOOCMOC HC-
NOJIb3YIOT ISl CYUIKH M YKPEIJIeHHsS] TPYHTOB NMpH MOCTPOHKe
3JaHui, 1Js 60pb6BI C OMOJI3HAMH [IPH CTPOHTEJILCTBE IVIOTHH,
JUUIS MOHHUKEHHUST YPOBHSA I'PYHTOBBIX BOJ, AJIS1 PEMOHTA XKeJjes-
HOJOPOXKHOrO TMOJOTHA U OCYLIKH 3haHui. Pa3pabarbiBaloT-
cs1 cnoco6bl MHTeHCH(UKAUUU A06bIYM He(dTH, NPH KOTOPHIX
3JIEKTPOOCMOC MOMOXKET MepeMelaTb BOAY [0 KOJJIEKTOpam,
BBITECHSA He(PTb.

He ocraercs 6e3 gmesa U 3jekTpodopes, cayXallui LJd
pasjesieHHs! CJIOXKHBIX OPraHHYeCKHX H BbICOKOMOJIEKYJ/ISPHBIX
KOMIMOHEHTOB pactBopa. OH HaXOLUT MNPHMEHEHHe, KOrja
BO3HHKAeT HeOGXOJHUMOCTb B NOJYUeHHH POBHBIX M MPOUHBIX
MOKPHITHI Ha MeTaJjiax, KOTOpble IJISI 3TOH LeJqu NMOrpyxaior
B KayecTBe 3JIEKTPOILOB B CyCleH3H0. TaKoBBHl, Hampumep,
JeKOpaTHBHbIE H aHTHKOPPO3HOHHbLIE TIOKPBHITHA M3 JaKoKpa-
COYHBLIX KOMIO3HLIMH, 371€KTPOU3O/SLHOHHbBIE TJIEHKH, MJIEHKU
OKHCJIOB Ha HUTAX PajHO/aMIL

B 3emHO#l KOpe 4epe3 TPyHTHl M TOPHBIE MOPOABI TEKYT
noj3eMHble BOJBI, & HM CONYTCTBYIOT TaK Ha3blBaeMble IO-
TEHUHAJbl TeYeHHUsl, KOTOPbBIMH MOJb3YIOTCH reoPH3UKH s
pasBelKH MOJIe3HBIX HCKOMaeMblX, Kaprorpaduu MNoA3eMHHIX
BOJ U OTBICKAHHA MyTeH MpocayuBaHUS BOJABI yepe3 MJIOTHHBI.

[ToreHuuanbl TeueHHsI BO3HUKAIOT NPH TPAHCIOPTHPOBKE
JKHUAKOTO TOMJIWBA, NPU 3alOJHEHHH pe3epByapoB, LHCTEpH,
He(pTeHANHBHBIX CcynoB, GeH3o6akoB camoJjieToB. Korma mo
Tpy6aM TeyeT TOMJHMBO, Ha KOHIAX TPyOONpPOBOLOB BO3HHU-
KaloT BeCbMa BBICOKHE Pa3HOCTH NOTEHLHAJIOB, H3-32 KOTOPBIX
Ha HepTEHANHUBHBIX CyLaxX CJAyyalTCs FPaHJHOSHbIE NT0XKAaphl.
3aszemsieHue TPyGONMPOBOAOB M NPHEMHBIX pPe3epBYyapoB, K
COXAJIEHUIO, He YCTpaHsIeT OMaCHOCTH, a CIHOCOOCTBYeT ellle
60JbLUEMY pasjeseHHI0 O6K1aJ0K ABOHHOrO 3JEeKTPHUECKOTo
cios. [lpuxoaurcs no6aBasATh B ropioyee BellleCTBa, YBEIHYH-
BallHe TOKH yTeukd. EcTh ele noreHuuasbl oceJaHHS —
NpHYMHA I'PO30BBIX pa3psnoB B arMmoctepe. Ho ux mpaktu-
4yecKoe 3HaueHHe e[Ba JIM CYyllecTBEHHO. B OCHOBHOM HX He
UCIIOJIB3YIOT, @ CTapaioTcs OT HUX yb6epeubcs.

115



Kpbinatoiii Metana

Ha ITapuxxckoii BbicraBke 1855 r. ajioMuHu
JIeMOHCTPHPOBaJICS KaK caMblil peakHH MeTaJs1. OH Obla TOrzAA
4yTb JIM He B JecATb pa3 AOpoxKe 30/0Ta. [laxe mocse Toro
Kak ¢paHuysckuit xumuk Anpu eBuib (1818—1881) pas-
paboran mnpueMmJeMbli XUMHUYeCKHH Cnoco6 MOoJyueHHs [0-
BOJBHO YHCTOrO AaJIOMHHHS, CTOHMOCTb €ro ocCTaBajach
JOBOJIBHO BBICOKOH. JlocTaTOYHO CKa3aTb, UTO U3 aJIOMHHHSA
6bla cAejaHa H TOPXKeCTBeHHO NpenojHeceHa coiHy Hanoae-
ona III morpemymika, U TOJBKO OueHb Goratbie JIIOAH MOTJIH
NO3BOJIUTD cebe ecTh U3 aJiOMHHHEBbLIX TapesaoK. B 1883 r. ero
BbIpaboTKa BO BCeM MHpe He JOCTHI/A H TpeX TOHH.

Mexnay TeM XHMHKaM YXe TOria ObIO H3BECTHO, UTO
aJIIOMHHHH — TPeTHH MO pPacnpoCTPaHEHHOCTH Ha 3eMJe 3Je-
MEHT M caMblii pacrnpocTpaHeHHBIi MeTaJsJ: Ha ero JA0JI0
npuxoautcs GoJsiee 8 mpoueHTOB 3eMHOH Kopbl. OnHaKo B
IPUPOAHBIX COENHHEHHSIX — IJIMHO3eMax (OKcHiax aJjlloMH-
HHSI) OH MpPOYHO CBF3aH C APYTHMMH 3J€MeHTaMH, H N0 Cpas-
HEHHIO C JKeJe30M HJIH Me[blo ero H3BJjeueHHe H3 MHHepaJ/oB
norpebyeT oueHb GOJIBLIMX 3aTPAT IHEPrHH. B 3TOM npon3Boa-
cTBe 6€3 3JeKTPO3HeprHH He OGOHTHCH.

Cro Jser Ha3ajl aMepHKaHCKMH CTy#eHT-XHMHK Yapas
Maptun Xoan (1863-—1914), ycablmiaB OT CBOero yuuTels,
C KaKUMH TPYAHOCTSIMH COIpSI>KE€HO BOCCTaHOBJIEHHE IVIHHO-
3eMOB H Kak, AOJKHO GbiTh, pa3borarteeT 1 NpOCJaBUTCSA TOT,
KTO OTKpOeT JeLleBblii cnoco6 MosyyeHHsl aJIOMHHHS, PELIMI
3aHATbCS 9THM. B npoBsiHOM capae oH o6GopynoBaJ Jabopa-
TOPHIO CaMOJeNbHbIMH H B3sITBIMM Ha NpPOKaT anmnapaTtami
U JJOBOJIbHO CKOPO OTKpbLJI, UTO INIHHO3EM MOXHO PacTBOPHTb
B pacniaBieHHOM npu 950 °C MHHepaJsie KPHOJIUTE, @ MTOJNYUHB
pacTBOp OKCHJA, MOXKHO NyTeM 3/IeKTPOJIM3a BBLIAENUTb H caM
aJIOMHHHH. Y AMBHTeNbHO, HO B TOM ke 1885 r. dpaHuy3ckui
merasnypr Iloap dpy (1863—1914), kotopomy B TO Bpems
OBLIO CTOJIBKO 2Ke JIeT, CKOJIbKO U XoaJy, pa3paboral TOT xKe
MeToJ, ToJayueHHust amoMuHHs. [ToMHMO 3THX coBmafeHHH,
cyabbe GbIO YyrOJHO OTHYCTHTb CO3JaTelsiM HOBOro crnocoba
BOCCTAHOBJIEHHSl a/JIOMHHHUS OJMHAKOBOE KOJIHUECTBO JeT
JKHM3HH.

Merton Xosna — Ipy cresaj BO3MOXKHBIM TPOMBILIIEHHOE
noJlyueHHe aJIOMHHHSI. AJIIOMHHHH BCeM Telepb H3BeCTEH,
IIHMPOKO PaclpoCTpaHeH H CTOHT CPaBHHUTENbHO JeiieBo. Tpy-
IIOM MHOTHX Y4eHbIX, CpelH KOTOPbIX BUAHOE MeCTO 3aHHMaeT
[TaBea ITaBnoBuuy PenorbeB (1864—1934), paspaboraBlunit
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Cxema 3JIEKTPOJIU3Epa AJA NOJYyUEHHSA a/lOMHHHA

TEOPHIO 3JIEKTPOJUTHUECKOr'0 CNocoba NoJyueHHs aJloMHHHSA,
6b1a cosmaHa MmouiHas uHayctpusi. CeHuyac romoBoe Mpo-
H3BOJCTBO aJIIOMUHHUSA B MUPe NMpeBbilIaeT 12 MHUJITHOHOB TOHH,
U Ha Hero pacxonyercsi 1,5 mpoueHTa Bceil 3JIEKTPO3HEDPTHH,
MPOU3BOAUMOH B MHpe. DTO camoe I'paHIHO3HOE 3JIEKTPO-
XHMHUYECKOe MpOU3BOACTBO. [lo MpakKTHYECKOMY NPHMEHEHHIO
aJIOMHUHHUIA 3aHUMAeT OHO H3 MEPBBIX MECT CPeAH MeTaJlJoB:
B HeM 3aHHTepecoBaHa aBHALHOHHAS MPOMBIIJIEHHOCTb,
3JIeKTPOTEXHHKA, GoJsbliass M MaJjlass XHMHs, NPOH3BOACTBO
TOBApOB HAPOJHOrO MOTpPe6JeHus.

DJIeKTPOJIHTHUECKHM CIOCOGOM H3 paciyiaBOB MOJNyuyaloT
70 npoueHTOB MarHusi, 60JIbILIOE KOJHYECTBO KaJusl, JIUTHS,
KaJblius, 6apusi, CTPOHUMSA, GepUJIINS, MapraHua, a Takke
TyronjaBKHe MeTaJsl/bl: TUTaH, BOJbdpaM, MoOJHOIEH, BaHA-
IHHA, UUPKOHHUH, TaHTa], HHOOHH. DTH Merassibl HCHOJb-
3yIOTC B aBHALiHH, KOCMOHABTHKE, aTOMHOH MpPOMBILLIEH-
HOCTH, XHMHUECKOH HHIYCTDHH, HAa TPAHCIOpPTE, B 3JEKTpO-
TeXHHUKEe, MEeIHIHHE.

W3 pacniaBoB 3J1€KTPOJH3OM MOJYYAIOT H JIAHTAHOHIBI
(OHH MpHMeEHSIOTCS KaK MPUCAAKH K CTaJIsIM H 4yryHaM, BXO-
JAT B COCTaB JIAaKOB, KPACOK, JIOMHHO(MOPOB, KaTaJH3aToOpoB)
H aKTHHOHIAB! (MHOr'Me aKTHHOUMB! SIBJISIIOTCS TOPIOUHM AJisl
siIepHbIX PeaKTOpOB).

Bor kakue mocsienctBusi umen onblt $Papanesi, korga oH
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18 deBpasss 1833 r. noaBsepr 3JeKTPOJH3y pacniaB XJA0pHAA
cepe6pa M MOJNYUYH/ cepeGpsIHbIH CTepIKeHb.

3aBepinawllel craguiel J11060ro MeTaJaypruueckoro npo-
necca siBJsieTCS M3BJIeUeHHe MeTaJjlla M3 ero pacTBOPHMOro
WJIH HEPaCcTBOPHMOTIO COeHHEHHS MYTeM 3J1eKTPOJIHTHUECKOTO
pa(HHUPOBAHHSA, HJIH 3/1eKTPOIKCTPAKLHH.

B cnenua/jbHbBIX BBICOKOTEMIEPATYPHBIX 3JEeKTpOJIH3epax
3arpsi3HeHHbIH MeTaJJ HOJISPH3YIOT aHOJHO; OH pacTBOpsieTCs
M B YHCTOM BHJe OcakjaeTcsl Ha KaTode. DJIEKTPHUECKHM
padHHHPOBAaHHEM OYHILAIOT Mefb, cepe6Gpo, 30J0TO, CBHHEL,
0JI0BO, BHCMYT, HHKeJsb. Jlpyrue merassbl — UHHK, KaaMHH,
KobGaJIbT — IOCJ/Ie H3BJICUEHHS UX COeHHEeHHH U3 GelHBIX Py
H OT/eJIeHHs OT NpUMeceH BBIAEJNSIOT B UHCTOM BHJle HA KaTole
3JIeKTPOJIM3epa ¢ HepacTBOPHMEIM aHO#OM. BoJsee nByx Tpereii
IMHKa Jno6biBaercsi TakuM crnoco6oM. Croco6 xopoul ewe H
TeM, 4YTO NMo3BoJsieT GoJiee NOJHO nepepabaTbiBaTh OedHble H
NOJIMMETAJJIMYeCKHe PY/Ibl U H3BJEKaTb H3 HHX BCE MOJIE3HOE.
LluHKOBbBI# 3aBoA BbINycKaeT OOLIYHO He OAMH LHMHK, HO H
KaJMHH, CBHUHell, COJH MeJH.

HHrepecHo, KcTaTH, 4TO rajbBaHHYECKHe 3JIEMEHTHl Ha-
X04sTcsl OYKBaJbHO MNOJ HALIMMH HOTamH, AEeMOHCTpPUpYS
NIOBCEMECTHYIO CBAA3b XHMHUECKHX H 3JeKTPHUECKHX fIBJIEHHH.
DNIeKTPOAbl TaKHX 3JE€MEHTOB — 3TO MHHepaJsbl TOPHBIX IO-
pon, obsnanaiolide 3JeKTPOHHOH NpPOBOJHMOCTBIO; 3J/EKTpO-
JUTHl — BOJHblE pacTBOpPHl, 06Jajaioliie HOHHOH MPOBOAH-
MOCTbI0. Posib TakHX NPUPOAHBIX raJlbBAHHYECKHX 3/1€MEHTOB
B reQJIOTHUECKUX Mpoileccax BecbMa 3HauuTtesnbHa. Ha cdop-
MHPOBAHHBIX B IyOMHax 3eMJIH KaToJaXx MOTYT KOHLEHTDH-
poBaThcsl MeTassibl. Tak B TeueHHe JOJITHX TeOJIOTHUeCKHX
310X uaer GopMHpPOBaHHE MECTOPOXKAEHHH MHOTHX MOJE3HbIX
HcKonaeMblX. Jlaxke jie IpH KOHTAKTe C BOJOH B 3aBUCHMOCTH
OT YCJOBHH 3apsixkaercs J1U60 MOJOXKUTENbHO, 160 OTpUlia-
TeJIbHO, U NPH 3TOM BO3HHKAeT JAOBOJIbHO BBICOKASl PAa3HOCTb
noreHuuajoB. C 3THMH 3J1€eKTPHYECKHMH IPaHeHTaMH CBA3bI-
BAIOT pacnpejesneHde 30J0Ta B HEKOTOPbIX POCCHINAX.

DNeKTPOXHUMHYECKHE METO/bl IOMOraloT HCKaTh MoJie3Hble
uckonaemble. B ropHoM MaccHuBe GypAT CKBaXKHHbI, B CKBAXKH-
HBbl TIOTPYKAalOT 3JeKTPoAbl. AHa/NH3 COGCTBEHHBIX MOTEHHa-
JIOB TaKHX 3JIEKTPOLOB B FOPHOH MOpOJ€ MO3BOJSIET BHIAABHTb
NPUCYTCTBHE TOTO HJIH HHOro Hckomaemoro. Husa Gogee
JeTaJbHOr0 aHaJu3a NpUMEeHsIeTCsA MeTO/], BbI3BaHHOH NMOJsApH-
3auuu. Yepes 3/€KTPOABI MPOMYCKAIOT 3JEKTPHUECKHH TOK,
B MacCHBE MpPOMCXOAAT 3JeKTpoxHMHueckHe peakuuu. Ilo
KPHUBBIM MOJISIPH3aLHH JIEKTPOAOB CYAAT O COCTaBe U 6orar-
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CTBE MeCTOpOXIeHHsI. Takue MeTOAbl 3HAUHTEJIbHO YBeJHUYH-
BalOT 3¢ (HeKTHBHOCTb reoJoropasBeouHbiXx pabor.

O6 ucnonb3oBaHUK GOJBUIMHCTBA PYA Heab3sl GbLIO Obl H
MeuTaTb, ecid Obl He ObIH paspaboTaHbl npoueccsl obora-
LeHHsi [OJIe3HBIX HCKOMaeMblX, a OOOralleHHI0 MoMoraer
ajekTpoxumusi. Uepes G6apabaH ¢ pa3MOJIOTHIM MHHepaJoM
MPOMyCKaeTc TOK BBHICOKOI'O HaMpsi:KeHUsl. DJIEKTPONPOBOISA-
LIHEe OCKOJIKH [POBOAAT TOK uepe3 ceGs MU OTCKAKHBAIOT OT
cTeHOK 6apabaHa. M3oasiTopel, Ha060pOT, 3aXBaThHIBAIOT 3a-
pSABl U MPOYHO MPUJIMMAIOT K cTeHKaMm Gapa6ana. Tak mpo-
HCXOIUT pasjesieHHe HeKoTopeiX pyA. IlpucyrcrBue snekrpo-
JUTOB elle Gosee moMoraeT oborauleHuio. MmenHo tak mpo-
HCXOAUT cemapalus aamasoB. PacTBopel coJsefl NMOBBHIIIAIOT
3JIEKTPONPOBOJHOCTb COMYTCTBYIOLINX MHHepPasoB — KBapua
1 6noruta. Ecau Takyio mopoLy NOMeCTHTb Ha MOJOXKHTeNb-
HBIH 3JIEKTPOJ, TO BO3HHUKIUHHA y KBapua H OGHOTHTa OTpHILA-
TeJbHbIH 3apsij HEHTPasHU3yeTCs, U OHH, 3apsAUBIUUCH [10JIO-
JKHTEJbHO, OTCKAaKHBAIOT OT 3JeKTpoaa. AiMas Kak AH3JIeKT-
PHK, OCTaBasiCb 3JIEKTPHUECKH HeHTpaJ/ibHbIM, OT 3JEKTPOAia
He OTTaJIKHBaeTcs.

AuekTpoxuMuueckasi 06paboTka mysabn ocoGeHHO 3ddek-
THBHA npH oborauleHHHd MHHepaJsoB, 06/1aJaloWUX HOJIYIPO-
BOJHHMKOBBIMU cBoficTBaMu. Biiaronaps eft ynaercs u3Bjiekartb
LleHHble KOMIIOHEHTbl H3 DY No4YTH 0e3 ocraTka. PpyMmKuH
Jl0KasaJ/ B CBOe BpeMsl, YTO HaH6obllast afcopOLUs BeUleCTB
Ha 3JieKTpoJe ObiBaeT NpH onpeleneHHoM norteHuuase. Oka-
3a/0Cb, 4TO 3TO CHpaBeMJIHBO M AJS HeMeTaJIHYeCKHX
3/1eKTpPOfOoB. Bapbupysl HanpsikeHHe, MojgaBaeMoe Ha MHHe-
paJibi, MOXKHO H3MEHSTb aAcOpPOLHIO (PIOTALHUOHHBIX peareH-
TOB, TO €CTb YMpPaBJATb MPOLECCOM 06OralleHus], a 3HAYUT, U
aBTOMAaTH3HpoBaTh ero. Bool6uie 3/1eKTPOXUMHUECKHE [PO-
ueccol CJOBHO caMOH NPHPOAOH cO3JaHbl [/ aBTOMAaTH-
3alUH{: OHH HeMpepbIBHBI M JIETKO PeryJHpyioTcs.

KBaapura Boabuworo trearpa

Posuo 150 sner Hazax B. C. flko6u, paGoras
HajJ yCOBepIIEeHCTBOBAHHEM raJ/jilbBaHHUECKOr0 MeIHO-LHH-
KOBOT'O 3/1eMeHTa, 0GHapYyKUJI HHTepecHoe siBjieHe. Ha onHom
3JIEKTPOJe NPOHCXOJHUIO OTI0XKEHHE TOHKHX H MPOYHBIX CJIOEB
mead. Tak pomusnach HOBasi OTpac/b IPHKJIALHOH 3JEKTpO-
XHMHMH — rajJbBaHOTEeXHUKA. $IKOGH HCI0J/1b30BaJI 3TO SIBJIEHHE
JUISL TIONyYeHHSI TOHKHX MeTaJ/VIHUECKHX KOMUH ¢ pesbedHbIX
npeJMeToB — MOHeT, MefaJjiell, CKyJbIOTyp.
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Ha npeaMer HaHOCH/IM CJIOH THIICA MJH pacHaBJeHHOTO
Bocka. IlocJie 3acThIBaHUS TOT CJIOH CHHMAJICS U MoJydasach
«HeraTuBHasi» Konusi. UToObl COOGIUHUTL KOIMHH NPOBOAMMOCTb,
ee MOBePXHOCTb C BHYTPEHHEH CTOPOHB! MOKPHIBAJACh CJIOEM
rpa¢gHTa. 3aTeM «HEraTHB» NOMEILaJH B HaChIEHHbIH pacT-
BOD MeIHOro Kynopoca H COeIHHSJIM C OTPULATENbHBIM I0-
JIIOCOM HCTOYHHKA TOKA; APYroH MOJIOC COeNHHSIICS C MEIHOM
NJIaCTHHKOH, MOrpy»KEHHOH B TOT XK€ pacTBop. B peayabrare
3JIeKTPOJIM3a Ha MOBEPXHOCTH KOIHHU oTJaraJjach meab. Koraa
CJAOH MeAH [NOCTHraJj AOCTAaTOYHOH TOJILIUHBEI, MOJAENb BbIHHU-
MaJli M3 pacTBopa U OTAeJsH OT rumca. [losyyanach TouHast
KOINHS NOBEPXHOCTH INpeaMera.

$Ixo6u GblJ yesOBEeK SHEPTHUHBIH, U Gjaaronapsi €My rasb-
BaHOMJACTHKA — TaK OH Ha3blBaJ JIEKTPOJUTHYECKOE CHSITHE
KONHH — OBICTPO Halijia NMpaxkTuyeckoe mpumeHenne. CnycTs
TPH rojia ee cTaJji UCNOJb30BaTh [AJIsI BOCIPOH3BEJEHHUS JOCOK,
C KOTODBIX Neyartanu KpenuTHbole 6ujern. B 1844 r. B lerep-
6ypre, 6113 Hapsckux BopoT, OblIO OpPraHU30BaHO raJjibBa-
HHYecKoe MpeANpHsATHe, HA KOTOPOM paboTaJu [Be C [N0JOBH-
HOH ThICAYM pabouyux. TaM H3roTOBAAJNUCH [JEeKOpPaTHBHEBIE
CKYJBNTYpbl U Gapesbedbl A5 apXHTEKTYpPHBIX aHcamoOJel
3uMHero nBopua, McaakueBckoro co6opa, ['1aBHoro wraGa
U Opyrux 3paHui. UerBepka GPOH30BBHIX KOHEH, KOTOpPOH ym-
paBssieT AnossoH, Ha ¢bponToHe Boabioro Teatpa B MockBe
TOXKe H3roTOBJIEHa CIIOCOOOM TrasbBaHOMJIACTHKH.

Hapsiay ¢ rajbBaHOMJAaCTHKOH IIMPOKOE pa3BHTHE MOJY-
yuja rajbBaHOCTErHsl — MOKPHITHE H3JeHH MeTaljaMH ¢
NOMOLUBIO 3JeKTpoJu3a. UToObl MpefoXpaHHUTb H3Ie/HsT OT
KODPO3HH, HX MOKPBIBAIOT LHHKOM, KaJMHEM, OJIOBOM, CBHH-
L[OM, HHKeseM, XeJje30oM, kKobasbtoM. OcoO6eHHO HYyXOaeTcs
B 3TOM XHMMHUecKast W 3JeKTPOTeXHHUYecKasl ammaparypa.
LIMHKOBaHHe, JyXXeHHe, CBHHLEBAaHHe — HeOTbeMJIeMble 3Be-
HbSl MHOTHX TEXHOJIOTHYECKHX LEMOYeK.

HukesneBble MOKpBITUA HapsAAHBI, CTOHKH, NpoyHHL. [ToaTo-
MY HHKeJHDOBaHHE — CaMblii paclpoCTpaHEHHLIH B raJjbBa-
HOTeXHHKe npouecc. ExXerogHo BO BCEM MHpPe HHUKEJIHPYIOT
MHJIJIHOHBl KBaJAPAaTHBIX METPOB IIOBEPXHOCTH pasJIHUHBIX
U3JeJHH — OT JBepHBIX pyuek N0 6aMmepoB aBTOMOGHJIEH H
BOJMIHOBOINOB. Paspa6oTaHbl crenualjbHble 3JeKTPOAHTH H
ONTHMaJIbHBIE TOKOBBHIE PEXHMBbI, 6/1arofaps KOTOPHIM HHKe-
JIUDOBaHHe NMPOH3BOAUTCA OLICTPO M HazexHO. TOYHO Tak ke
XPOMHUPYIOT UHJIHHAPH ABUraTesel, JONaTKH NapoOBbIX TypOHH
U IpYyTHe H3[eJHs], KOTOpble JOJKHb! TPOTHBOCTOSAThH CHIIBHO-
My »apy, H3HOCy, arpeccuBHOH cpeje. [lisi nNoBHILIEHHA
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3J1EKTPOTIPOBOJHOCTH M3JeJHH Ha HHX MHOTJa HAaHOCAT CJIOH
Menu. DeiBaer, 3TOT c/of SIBJISIETCS NPOMEXYTOUHBIM MEXIY
H3[eJIHEM U CJI0eM HHKeNsl HJIH XpoMa. MelHeHHe MPUMEHSIOT
IIPH U3TOTOBJIEHHUH MAaTPHL IJIs LITAMIOBKH IPaMILIACTHHOK,
30J10ueHHe U cepebpeHHe — B 3JEKTPOTEXHHKe, pajHO>3JIeKT-
POHHKe, YacOBOH IPOMBIIUJIEHHOCTH, I0OBEJUPHOM [JeJe.

DJIeKTpOJUTHYeCKOe padUHUDOBAHHE MeIH — JeN0, KO-
HeyHo, He HOBoe. Ho npuHUUN aHOAHOrO pacTBOpEHHS MeTaJl-
Ja TauT B cebe yIUBHTEe/bHble BO3MOXKHOCTH. B HekoTOpBIX
caydasix 3JeKTpOXMMHuecKasi pa3mepHasi o6paGoTka meTal-
JIOB MPHXOAHT Ha CMEHY TPaJULHOHHbBIM MeXaHHUEeCKHUM
croco6aM pe3aHHsi, CBepJIeHHs], NOJUPOBaHHs, UIJIHGOBaHHS.
IleHHBIH MeTanJ nepecTaer mnpeBpallaTbcs B CTPYXKKy. Ilpo-
H3BOJHUTENLHOCTb TPyZa yBenuunsaercsi B 5—10 pas. Brenpe-
HHe TaKOH, Ka3ajocb 6bl, MaJO3HAYHTEJNbHOH Omepauluu, Kak
3JIEKTPOJINTHUYECKOE CHSITHe 3ayCeHHeB H APYrux nedexkTos ¢
OTJIMBOK MJIM 3auYMCTKa CBapHBIX ILBOB, MOBBILIAET IPOH3BO-
IUTeJbHOCTb TpyAa B 30 pas.

¥:xke naBHO BBINYCKAIOTCS H C GOJBLIHM 3KOHOMHYECKHM
3(p(HeKTOM HCNOIb3YyIOTCS CTAHKH MU 3JEeKTPOXHMHUYECKOH
pa3mepHoi 06paGoOTKH MeTasJoB. ATOM 32 aTOMOM MeTaJll
yaansiercsl U3 o6pa6arTbiBaeMoii 1eTadH, NoJAsIpH3yeMoil aHOM-
HO. [IpoayKTBHl peakuuH BBIHOCSATCS MOTOKOM 3JIEKTPOJIHTA,
HUDPKYJHPYIOLIKHM MEXIY AeTalblo H HHCTPYMEHTOM-KaTOLOM.
DJIeKTPOJHTHYECKHMH METOJaMH MOXKHO 06pabaTelBaTh TaKue
CBEpXTBepAble U TPYNHO NojJaliltecs MexaHHUecKoil o6pa-
60TKe MaTepHa/bl, KaK BOJb(ppaM HIH XPOMOHHKEJEBasl Jiert-
poBaHHasl craJb.

JiideneBa GAUIHA W MHAHACKAA KOJOHHA

JKeneszo pxkaBeer. M3-3a pasauunoro ¢usuko-

XHMHUECKOTO BO3JeHCTBHSI BHEIIHEH cpelbl paspylualTcs H
Ipyrue MeTasibl. EKerogHo OT KOPPO3HM TEPSIETCST OKOJIO
TPETH rofl0BOro Npou3BoACTBa MeTaJsna. [loTepu ucuucasior-
csl JeCATKaMH MHJJIMApAOB NO/MJapoB, Mapok, pyoseld. M Ge-
Ja He TOJBbKO B TOM, YTO NPOCTO NPOMNAafaeT MEeTaJ,— HET,
paspyualTcsl KOHCTPYKLHH, Ha KOTOpble ObL1 TOXKe 3aTpa-
4YeH TpYyJ, PXKaBelOT MOCTHI, MaUIUHBI, KPBILIH, MaMATHHKH.
Kak cumBon moctuxkerus texHuku XIX B. B Ilapuxe no
cayyalo BceemupHo#t BbicTaBkH 1889 r. Gbuia BO3JBUrHYTA
ditdeneBa G6awnsa. B XX B. oHa ciayXKuia paguOaHTEHHOH,
NOTOM — TeJeaHTeHHOH. Ha 6awHio cTasd BOAUTH TYPHCTOB.
[TocTeneHHo oHa cpenasnach TakMM e cuMmBojioM Ilapuxa,
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kak Kpemsb — cuMBOOM MOCKBBI, LIIMHJAH — CHMBOJIaMH
Jlennurpana, cratys CBo6oabl H He60CKpeObl — CHMBOJAMH
Hbio-Plopka. Ho Gauinst HeuaJjeyumo 60/IbHa — OHA M3rOTOB-
JieHa U3 OGBIYHOH cTa/i H Heylep:KHMO pXKaBeeT H paspy-
11aeTcs.

C Tex mop Kak 4esJOBeK Hay4HJ/ICH H3TOTOBJISATb IpeaMeThl
M3 MeTaJJa, a 310 6610 He MeHee 4500 JsieT Ha3an, oH 6opercs
¢ Koppoaueil. DiicdeseBa GauIHA He IPOCTOsIa Obl CTOILKO JIeT,
ec/i1 Gbl ee He KpaCHJIH Y)Ke ceMHallaTh pa3, OTHero ee Macca
(9000 ToHH) Kax bl pa3 yBennuuBasiach Ha 70 ToHH. OHa —
npeAMeT MOCTOSTHHOH 3a6GOTbl MapHIKCKHX BJacTe.

MmeloTcst u nprumepbl MOpas3HTeNbHOH CTOHKOCTH HEKOTO-
pbIX MeTaJlJIHuecKHX coopyxxeHui. KTo He cablwan o keses-
HOIl KOJIOHHe Bo gBope mMHHapera Kyry6-Munap B Ilenu! OHa
CTOHT yXKe ThicAuy JeT, B XOTb Obl uTo! 'OBOpAT, OAMH HHO-
CTpaHel| pellds pacKpbiTh TaHHY 3TOr0 HepiKaBelolIero xe-
Je3a U KaKHM-TO 006pa3oM OTKOJIOJ HeGOJIbIIOH KycOoueKk OT
KOJIOHHBI. KakoBo ke 6blJIO ero yJnBJjeHHe U pa3oyapoBaHHe,
Korga euie Ha KopabJse no nytd u3 MHIHH OH 3ameTuJ, uToO
MeTaJlJl MOKpPbLICA pXaBYHMHOA. B KOHLE KOHLOB YueHble
NPEeANOJIOKHIH, UTO CTOHKOCTb MHIAMHACKOro Xesesa 0ObAC-
HsleTCs MpHCYTCTBHeM B aTmocdepe enu 60/bIIOr0 KOJH-
yecTBa aMMHaKa H TeM, 4TO B MeTaJlle OTCYTCTBYeT cepa —
pe3yJsbTaT BLIIJIABKH XKeje3a Ha JpeBecHOM, a He Ha KaMeH-
HOM yrJie: B IpeBecHOM cepbl HeT. K coxkaJsieHH10, TakHe CcTOH-
KHe KOHCTPYKUHMH, KakK 3Ta KOJIOHHa, Ha 3emJe 6oJblias
peaKOCTb.

3amerTHble ycrnexy B 6opbbe ¢ KOppO3HeH NMOSIBHIKCH JHLIb
ocJe Toro, Kak 6blJI0 YCTAHOBJIEHO, UTO KOPPO3Hsl BO MHOTOM
HMeeT 3JeKTpoxuMHueckuil xapakrep. Hemaayio poab B mo-
HHMaHHH MeXaHH3Ma KOPPO3HH ChIrpasii HCC/eJ0BaHHS aKa-
nemuka B. A. KucrsakoBckoro, ujeHa-koppecrnonaeHra AH
CCCP H. A. VsrapbieBa (1884—1956) u useHa-koppec-
nougedtra AH CCCP I'. B. Akumona (1901—1953). I'eopruio
BnagumupoBruy AKHMMOBY MBI Takxe 00si3aHbl CO3JaHHEM
nepeoit B CCCP HayuyHOH KOPPO3HOHHOH J1a60paTOPHHU H Mep-
BOH B Mupe Kadeapbl Koppo3uu, ocHoBaHHOH B 1931 r. B Moc-
KOBCKOM HHCTHTYTe LIBETHbIX METaJlJIOB.

DJleKTpOXUMHUECKass TeOpHUsI KOPPO3HH, CHpaBedJHBO
oTMmeuasn akageMmuk $I. M. KosOTBIpKHH, «yKa3aJja NyTb He
TOJIBKO K OHEeHKe XHMHYECKOro CONpPOTHBJIEHHS MeTaJIOB H
CIJIaBOB, HO M K NOBBILIEHHIO X CTOMKOCTH 3a CYeT Hanpas-
JIEHHOTO JIErHPOBAaHHUS CaMoOro MertaJsa, MOAH(PHLUHPOBAHHS
arpeccUBHOl Cpeibl H peryJUpOBaHHs MOTEHUHAJdA.
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Koppo3usi muorosnka. CTOAKOCTb KOHCTPYKLHOHHBIX Ma-
T€PHAJOB B OTJHUHE OT HX MeXaHHUeCKHX XapaKTEePHCTHK
1 H3HUECKHX CBOHCTB 3aBHCHT OT MPHPOJBI, COCTaBa U CTPYK-
Typbl CAaMOr0 MaTepHaJja, OT TEXHOJNOTHUECKOH Cpelbl H YCJ0-
BHH 3kcnayaTtauuu. [1ycTb B HHYTOXKHOM KOJIMYECTBE, HO MOY-
TH J1I06OH MeTaJssl coaepKHUT npumecH. [loatomy paspyieHue
4acTO HOCHT JIOKaJIbHbIA XapaKTep, HauWHasicb TaM, rlie Ha-
XOIHUTCS cKomJjieHHe npuMecH. OcoGeHHO 3TO CTaJso OMacHO B
NocJ/IeIHHE TO/bl, KOT @ YCJOBHS 3KCIyaTalHH N0 CPaBHEHHIO
¢ 30—40-Mu rogaMu craju KecTtye, CypoBee: KOpPO3HOHHOE
pacTpecKMBaHHe MeTaJla HeAONMYyCTHMO B H3[eNHSX OueHh
MHOTHX OTpacJ/iedl NpOMbILIIEHHOCTH — aBHALUOHHOH, XUMH-
4eCcKOro ¥ aTOMHOrO MalIHHOCTPOeHHs, He(TAHOro MaluHHO-
CTPOEHHS.

Ecau cpena snekTponpoBonHa, a 3TO ObiBaeT MOUTH BCer-
Ja, TO Ha IOBEPXHOCTH MeTaJjjia NPOTeKAaloT 3JeKTPOXHMH-
yeckKHe peaKUUH: Ha aHOJe HJeT OKHCJeHHe MeTaJjljla, Ha
KaTojle — BoccTaHoBJeHHe. CKOPOCTb 3THX NpPOLECCOB MOJA-
YHHSIeTCS 3aKOHAaM 3JeKTPOXHMHUeCKOH KHHeTHKH. Kasa-
Jocb Obl, B MNPOBOASILIHX Cpelax MOBEPXHOCTb MeTaJjna
MMeeT MOBCIOJly OfHHAKOBLIH MOTEHIHaJ, pa3HOCTH NOTEHIHa-
Ja Hurje ObITb He JNOJXKHO, a CJelOoBaTe/bHO, He JOJKHO
6bITb M 3JeKTpoXHMHUecKHX peakuuéi. Ho Her! Pasnoctb
CO31aeTCsl H HaJMuHeM B KOHCTPYKIHH Pa3HbIX MeTaJsJoB H
OJIMHAKOBBIX, HO NO-pa3HOMYy 06paboOTaHHbIX (MeTaJl1, MOoA-
BEprHyTbIH, HanpuMep, MexaHHueckoil o6paboTKe, H MeTaJd
nocJse 06:1ra o6pasyiorT rajlbBaHHUECKYIO apy), U HaJlHuHeM
Y3KHX 3230pOB ¥ TOHKHX He3JEeKTPONPOBOAHBIX MJEHOK,
Naxe pasJHYHOH aspanHedl cpelbl, H KOPpPO3WsI HauWHaeT
pasbenartb MeTaJJl.

BecbMa HHTEHCHBHO HIET OHa B TeX CJyuasiX, KOraa ABa
pa3/HYHbIX MeTajjla HaXONATCA B 3JMEeKTPHYECKOM KOHTaKTe
C TOBEPXHOCTHOH MJIEHKOH aTMoc(epHOH BJard, Koropas
cayxHut sjekrpoautoM. C yBesnueHHeM ryyGHHBI KOHLEHTpa-
LUMS KHCIOpOJa B BOAE YMeHblLiaeTcd. DTO 3HAUHUT, UTO HA
onpeneseHHOH rayOMHe Ha OMNYILIEHHOM B BOAYy MeTaJue,
JONYyCTHM, Ha OOWIMBKE Kopmyca KopabJsi, 6yAeT AOCTHIHYT
paBHOBECHBIH MOTEHUHA/J peaKUHH BOCCTAHOBJEHHS KHCJO-
pona. IloBepxHocTb, Haxoisimiasic GJaHXKe K BaTepJHHHH,
noeener ce6s B 3TOM cJyuyae KakK Katol, a Haxoisuiascs
ray6:xxe — kak aHoa. Ha aHoge ke mMerans WM HauHeT paspy-
1aThbcs.

Ta »Xe cuTyauus ckJaabiBaeTcss B TpyOONpoBOAax, €CJH
KOHLIEHTpalus KHCJAOPOAA B rpyHTe pasjuyHa. Ha nosepx-
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HOCTb MeTaJlja MonajaeT Karjis BJjark, ToTyac B LleHTpe Kar-
JIH, TAe KHCJOPOJa MaJo, MeTaJ/sl CTAHOBUTCA aHOAOM H pa-
CTBOpPSIETCA, @ POJIb KaTola HAuWMHAIOT UrpaTh Kpas Kamj,
6oJiee NOCTYMHble BJHSIHHIO Kucjopona. Ha kpasix Gynmer
ocakJaTbCsl THIPOOKHCh MeTaJlia.

B ropoaax, rae umeercss ceTb TpaMBalHbIX JIMHHH, Ka-
6enell, NpoBONOB H TPYO, MeTasl/l pasbenaeT KOppo3us, BO-
3HMKawollass noj AefdicTtBueM OJayxKnamouux TokoB. I[lpu
JeHCTBHH Ha MeTaJ/sl aKTHBAaTOPOB, BPOJE HOHOB XJOpa,
HauyMHaeTcsl TaK Has3blBaeMasl MHTTHHroBasi Koppo3us. OueHb
ornacHa MeXKpDHCTaJJIMTHasi KOPPO3Hs; OHa HAeT BLOJb CBap-
HbIX IIBOB. KOppO3HIO YyBeNHUHBAIOT MexaHHYecKass Ha-
TpysKa, TPeHHe, BbICOKHe CKOPOCTH moToka. B 6opn6e ¢ xop-
po3Hel yueHble M HHXKeHepbl MPUMEHSIOT O6oJiee CTOHKHe
MartepuaJsbl: ajJIOMHHHH, THTaH, pasJjHuHble CIIaBbl, MJacT-
maccel. baaromapss ToMy 4TO Ha NOBEPXHOCTH aJlIlOMHHHSA
obpasyercsi TOHKHH CJ10H OKHCJ/a, IPeAoXpaHsIoL A pacnoJo-
>KeHHbIH MOJ HUM MeTaJlJl OT [aJjibHeHlled KOppPO3HH, pas-
pyuiaeTcsi OH He Tak ObICTPO, Kak xesae3o. MarHuft Toxe
3allHIIeH OT KOPPO3HH MJIeHKOH OKucaa. Xopoluas 3amUTHas
nyieHKa obpasyeTcsl Ha NOBEPXHOCTH CIIaBOB Keje3a C Xpo-
MOM. DTH CIJIaBbl M €CTb BCEM H3BeCTHas HepiKaselollas
ctajb. M3 ee nuctoB coGpaHa 3HameHuTas cKyJbnrypa My-
XHHOH «PaGouuii ¥ KOJXO3HHMLIAa» Yy CeBEPHOro BXoja Ha
BIHX B MockBe. A Haxonsiuuiicss HemojajeKy OT Hee, y
BECTHOIO/II METPO, MOHYMEHT B 4ecTb MOKOPEeHHs KOcMoca,
ciefaHHbli B Buae 99-merpoBoro uliefida, H3roToBJeH U3
oTwIH(dOBaHHEIX 00 GJjecka JucToB THTaHa. OH NMpOCTOHMT
cotnu Jer. M3 turaHa cpenad u namatHHk IOpuio I'arapuny
B Mockse.

Metannypru co3gand AeCATKH JIerHPOBaHHbIX CIJ1aBOB,
Me/[J/IeHHO MOJNAIOIIMXCs KOPDPO3HH, a XHUMHKH — ReCATKH
CII0CO60B YMeHbIIIEHHS] KOJMYecTBa BelleCTB, BbI3bIBAIOLIHX
KOPPO3HIO B TeX Cpefax, rle MPHXOAHUTCHA HAXOJAUTbCA MeTaJl-
JIHYeCKHM KOHCTPYKUHMAM. /15 3aluThl 060pya0BaHUSI H306-
peTeHbl ocoOble BellleCTBAa — MHIMOUTOPHI, YMeHbLIAIOLIHe
KOPPO3HIO B COTHH H ThICAYH pas. DTO OpraHuyeckde COJIH
M KHCJIOTHI, aMHHBI, Xpomarthl, ¢ocdarel. Urobel ybepeub
MeTaJlJIHYeCKHe TOBEPXHOCTH OT PKaBYHMHBI, HX TOKPHIBAIOT
OpraHH4YeCKHMH H HeOpraHHYeCKHMH BeLeCTBAMH, Kpacka-
MH, JlaKaMH, aHOAUPYIOT, (pocaTHPYIOT, OKCHAHPYIOT, XPOMH-
pylor. Mianeaus u3 xenesa OLMHKOBHIBAOT. Eciu nuHKOBOE
MOKDLITHE pa3pyllaercsi, BO3HHKaeT rajJbBaHHYecKas mapa:
LIYHK CTAHOBHTCA aHOJOM, XK€Je30 — KaTOAOM, H TOTAa KOop-
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[To6epxtocrme . Bodonpobodrag
eﬂyH//;m [loybertsii mpyﬁéa (ramo?d)
INeKMPOAUM

Wsonupabarran
MEDHAA
npoboroka

flasHae
coeguHenue

KaTtogHasi 3awmuTta »Xesie3HbIX BOAONPOBOAHBIX pr6

PO3HOHHOMY BO3IeHCTBHIO MOJABEpraercsl UUHK, a Ha xeJe-
3€ UAYT BOCCTAHOBHTEJbHbIE NPOLECCH, H €ro KOppo3us Ha-
YHHAeTCs JIMILb [10CJIe TOrO, KaK NPOKOPPOAHPYET BeChb IHHK.
OG6 3THX TOHKOCTAX XOPOLIO OCBEJLOMJEeHbl KPOBEJbIIHKH.

AHaJjiornuHbIM 06pa3oM 3allHIaloT OT KOPPO3HH MeTall-
JiiyeckHe TPyObl MoJ3eMHbIX He(hTenpOBOJOB U ra30NpOBOLOB,
MauThl 3JeKTponepesau, XKeae3HOAOPOXKHbIE Pe/bChl, KOHCT-
PYKUMH B moprax H HAokax. MeHee G6JiaropoiHbli MeraJli
(uuHK, HanpHMep) He 00513aTEIbHO HUCMOJb3YIOT AJST MOKPbI-
THSI; AOCTaTOYHO COeJNMHHTb NPOBOJHHKOM JBa MeTaJJa.
MarHueBbli aHOJ, OKPYKaIOT CMeChIO r'uIca, cyJbdara Hart-
pHA H TIVIMHBI, 4TQOBl OGecneyHTh MPOBOJAMMOCTb HOHOB, H
coefHHAOT ¢ Tpy6o#. Tpyb6a B 3TOM rajbBaHHYECKOM «3Je-
MeHTe» HIrpaeT poJb Karoja M I03TOMY He KOppPOIAHpYeT.
DTOT MeTol MOJYYHJ Ha3BaHHe NPOTeKTOPHOM 3aILUTHI, HJIH
3alUThl C XKEPTBEHHBIM aHOJOM.

KaronHo#i nossipusaliy 3allHILaeMOro MeTasja MOXHO
JOGHTbC M HalOXeHHeM TOKa OT BHeIUHero HCTOYHHKA,
NOAKMIOYEHHeM, Hanpumep, TPyGbl K ero OTPHLATENbHOMY
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pomiocy. Toraa Ha 3auiuiaeMo KOHCTPYKIUU HAYT KaTOLHbIE
NpOLECChl, a aHOJHble, 00YCJOBJUBAIOLINE KOPPO3HIO, MPO-
TEKAIOT Ha BCIOMOraTe/]bHOM JIEKTpPoAe. 3a NMocjeaHHe TOAbl
paspaboraH H MeTOZ aHOAHOH 3amuThl. Ero mpumensior K
MeTajJiaM H CIjlaBaM, CIOCOOHBIM NAaCCHBUPOBATHCS MNpPH
CMelleHHH UX MOTeHlHaJja B MOJOKHUTEJIbHYIO CTOPOHY, HHaye
roBopsi, K MeTaJjJjiaM, Ha MOBEPXHOCTH KOTODPBHIX MOXKET INpH
aHOAHOM moJisipu3auud o6pa3oBbIBATbCA MACCHBHASA IMJIEHKA.
‘DTa mieHKa U 3allUL[aeT MEeTaJjJ OT KOPPO3HH.

Jnsi 60pbObl ¢ OJyKAAMIKMMH TOKAMH Ha IOJ3€MHBIX
MeTa/JIMYeCKHX COODYIKEHHSIX CJYXKHT 3JeKTPOApeHax:
ornacHble B KODPO3HOHHOM OTHOLIEHHH aHOJAHBbIE 30HBI COODY-
KEHHH COeAMHAIOT C HCTOYHMKAMHM O6JyXJAOIIUX TOKOB
(TpamBafiHBIMH pesibcamM, KabensiMu). Tok uaer Toraa no
MeTaJlJINUeCKOMY NMPOBOJHHKY, H aHOJHAsl peaklHs, NpH KO-
TOPOH MeTaJslJl pacTBOpsieTCsl, He BO3HHKAeT.

BecbMma 3¢ peKTHBHB KOMOWHHPOBAHHBIE METOB! 3aLIHTHL.
B nonoJsiHeHHe K MOKPBITHIO TPyOGONpPOBOAOB H ra3onpoBOAOB
pasJHYHBIMH H30JSUUOHHBIMH MaTepHaJaMH Ha HHMX HaJja-
raioT KaTOAHYIO WM AHOJHYIO 3aLIUTy, NpejoXpaHSoULyio
MeTaJlJl OT KOPPO3HH B MeCTax MOBpPEKAEHUS H30JISILLHOHHOrO
cJ101.

MOJICKy.TlFIpHaﬂ SJEKTPOHHUKA

B Houb ¢ 12 Ha 13 uioHa 1944 r. Hemeuxue
JlabHOOOHHBIE apTHJIepHiicKie 6aTaped OTKPBLIU 110 aHTJIHH-
CKOMY MN0GepexXbio CHJbHBIH W NPOLOJKHTENBHBIH OrOHb.
Uepe3 HECKOJIbBKO MHHYT NOC/IE OKOHYaHHS o6CTpesa HabJo-
JlaTeJi Ha MOCTax MPOTHBOBO3LYIIHOH OGOPOHBI 3aMeTHJH
CTpaHHbIE CaMoOJIeThl, eTeBiHe uepe3 Jla-Manw. OHU u3na-
BaJIu 3BYK, He MOXOXKHH Ha 3BYK OOBIYHBIX CaMOJIETOB, U3 HX
XBOCTOBOIl UacTH BbIPbIBAJIOCH MyaMsi. DTO ObLIM CHapsiabl
®ay-1, a yepes TpHu Mecsiua Haj JIoHgOHOM pasjajcsl MOLI-
HbIH T'yJ1, HAallOMHHAIOIKUHA packaTel rpoMa, U Ha ropoj ynazaa
nepBasi GaJJiucTHyeckasi pakera ®ay-2. Bcero Ha TeppHUTOpPHH
JloHa0Ha B30pBAaIOCh OKOJIO ABYX C MOJOBHHOH THICSAY CHAps-
noB ®ay-1 u ®ay-2. OHH paspylIMIH HECKOJNBKO ThICAY
JIOMOB, @ IOTEPU TPaxKAAHCKOIO HaceJeHHs NpeBbICHIH 43
THICSAIYYU UeJIOBEK YOUTBIMM H paHeHbIMH. «DTa HoBas ¢opma
aTakd Bo3Joxuna Ha xurtenefl JloHmona Gpewms, moxaayi,
ewe Gosee TsKesoe, YeM BO3LyLIHble HaseTh! 1940 u 1941 rr.,—
nucas noroM Yepuusnb.— CoOCTOSTHHE HEH3BECTHOCTH M Ha-
NPSIXKEHHOCTH CTAHOBHJIOCH GoJiee CHIbHBIM. Hu HacTynsieHHe
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[HSA, HH 006/1a4HOCTb He MPHHOCHJH yTeweHHud... Cienas cunia
3TOro CHapsifia BHylllasa 4eJOBeKYy YyBCTBO 6ECIIOMOLIHOCTH.
Hna ynpaBneHHsl 0a/lbHOCTBIO MOJIeTa paKeTbl NpUMEHs-
JIMCh UHTErpaTophl, paboTa KOTOPHLIX 6bl1a OCHOBaHAa Ha 3aKO-
Hax 3JjekTposu3da. Taxk ¢alHCTBl HCMOJNb30BaIH HayuHOE
otkpuiTie Papaness NPOTUB €ro COOTEUECTBEHHHKOB.

CrnocoGHOCTb NPUOGOPOB HHTErPHPOBATH BXOMHOH 3JIEKTPH-
YyecKHH CHTHaJ N0 BDEMeHH BBITEKAeT M3 H3BECTHOr0 3aKOHaA:
macca o6pasoBaBIUErocsl WJH pPaCcTBOPHBUIErocsl BellecTBa
Ha 3JIeKTPOJe NpONOpPLHOHAJIbHA CHJE TOKA U BpPEMEHH ero
TIPOXOXKAEHUS. DIEKTPOXHMHUECKHE UHTErPATOPLl HMEIT OT-
HOCHTEJbHO He6GOJBbLIYI0 Maccy M rabapHThbl; OHH 06JianaloT
3HAyUTeJbHBIM 06'beMOM NaMsITH, a JUana3oH BPeMeHH HH-
TErpHpOBaHUsA MCXKeT ObITb JOBEJEH 10 HEeCKOJbKUX JeT. [lo-
IPelIHOCTb PabOThl NMPH 3TOM He NPEBBICHT HECKOJbKUX MpO-
IIEHTOB.

PaccmoTpum, Hanpumep, PTYTHBIH HHTErpaTop. DTO CTEK-
JISTHHBIH KamuaJsip, 3anoJHeHHbIH ABYMSI CTOJOUKaMH DPTYTH,
KOTOpble pa3jeseHbl 3a30POM 3JIeKTPOJHTa Ha OCHOBe coJieH
pTyTH. [IpH NpOX0XKAEHHH TOKA HA PTYTHOM aHOJE PTYThb pacT-
BOpsIETCSA M OcCa)kJaeTcs Ha Karole. DTO MPOSBJSETCH Kak
NpPOJBHXKEHHE 3a30pa 3JMEKTPOJMTa B CTOPOHY aHona. Besu-
YHHa NPOJABHXKEHHS 3a30pa, KOTOPYIO MOXKHO JUGO PErHCTpH-
pOBaTh BHU3yaJbHO Ha lIKaJax, pacnoJOXKeHHbIX BAOJIb KaluJ-
Jasipa, a1u6o ¢otorpacHpoBaTh, B COOTBETCTBHH C 3aKOHaMH
®apaznes nponopLHOHaJbHa KOJHYECTBY NPOMIEAIEr0 3JEKT-
puyecTBa, a B CJyyae IOCTOSHHOrO CTaGHJIH3HMPOBAHHOTO
TOKa — BpeMeHH paloThl YCTpOHCTBA.

PTyTHBIE HHTErpaTOPB! HCMOJb3YIOTCH B CUETUUKAX BpeMe-
HH HapaGOTKH paJHO3JEeKTPOHHOH anmapaTtypbl, OTHENbHBIX
y3J0B U 6JIOKOB, MEXaHH3MOB H ycTpolicTB. [Ipenenst namepe-
HHUSI nOCcTaTouyHO BbICOKH — oT 1000 mo 5000 uacos. ITpu-
MEHSIIOT X H B CUETUHKAX AJs ONpefeNeHHs] eMKOCTH XHMU-
YeCKMX HCTOYHHKOB TOKa M 3apsAHOrO COCTOSIHUSI aKKyMyJsi-
TOpOB, NMPHOOPOB KOHTPOJSA OJyXKIAOUHX TOKOB H HHTe-
rpajbHBIX 103 06/y4eHusi, B GHONOTHYECKHX HCCeJOBaHHsAX,
IJIs KOHTDPOJII 3a COCTOsIHHeM OaTapeH 3SHEpronHTaHMs HA
KOCMHYECKHX KOpabJsix.

JlMcKpeTHBIe XJIOp-cepeGpsiHble HHTErpaTophbl, HMelliue
BUA MaJjorabapHTHBIX pajnuojamn (OHH-TO M paboraiu Ha
®ay-1), 1al0T B 3aBHCHMOCTH OT TOKa BpeMeHHbIe HHTEepBaJbl
OT HEeCKOJIbKHX CeKyHJI JO0 HeCKOJbKHX Hegneab. CeronHs
OHH NIPHMEHSIIOTCS Ha [J03UMeTPHUeCKHX npubopax, B aHAMH-
3aTopax, pejie BpeMeHH.
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B camoHacTpaHBaOLIUXCAA aBTOMATHYeCKMX CHCTeMax
THIa NepCenTpoHOB, pacMo3HaKILHX 06passl B popMe meuat-
HOrO HJIH PYKONHCHOrO TeKCTa, PHCYHKa, 4eJOBeyecKoro ro-
Joca, paboTaloT MEMHCTOPLI — 3JeKTPHUECKHe YIpaBJsieMble
CONpPOTHBJIEHHS Ha MeLHOH ocHoBe. ConpoTHBJIEHHE OJHOrO U3
3JIeKTPOJIOB, CAEJaHHOrO B BHAE IJIEHKH, H3MEHseTcs Io-
CPelCTBOM HaHeCeHHs] MJHM CHATHA MeAH INPH 3JeKTPOJH3e.

IIpy H3MEHEHHH CKODOCTH [BHXKEHHS 3JEeKTPOJHTA Y
3JIEKTPOJOB MeHsIeTCs BeJMuMHa AU (PYy3HOHHOro ToKa. ITO
sIBJIEHHE IOJIOXKEHO B OCHOBY 3JIEKTPOXHMHYECKHX HATUHKOB
C BBICOKHM MOpPOroM YyBCTBHTEJbHOCTH — JaTuHKOB JaB.Jle-
HHS, JaTUHKOB YPOBHS 3BYKOBBIX H IPYTUX CHI'HAJIOB, YTJIOBBIX
aKceJepoMeTpoB, TaXOMEeTpOB.

Cpenu ycTpOHCTB HHIHKATOPHOH TEeXHMKH HHAMKATOpBI
Ha XHIKHX KpHCTaJJjax, MpHUMeHsieMble B yacax, KaJbKyJs-
Topax M Apyrux npubopax, 6osee 3KOHOMHYHBI, KOMNAKTHBI
¥ HaJeXHbl [10 CPABHEHHIO C 3/1eKTPOHHO-/TyueBbIMH TPYOKaMH.
Ho ux ucnoJsp3oBaHHe OrpaHHYeHO MaJlblM TeMOepaTypHbIM
JHana3oHoOM M HeGOJbILHUM YIJIOM 3peHHus. B nociennee BpeMs
HHXKeHepbl NPOABJAAIT 60JbIIOH HHTepeC K 3JeKTPOXHMHUe-
CKMM HHAMKaTtopaM HH¢opmauuu. BosbyxiaeHHble 30HBI B
TakKUX NpubGopax NOIJOILAIOT CBET, a He pacceuBaloT €ro,
KaK B XKHIKOKPHCTAJJHYECKHX, OT4Hero H3o6paxkeHHe IO
yrJIOM He HCKa)kaercs. ODJEKTPOXHMHYECKHE HHAMKATOPhI
06/1aJa10T aMsiTblo, TO €CTb XPaHAT 3alHCaHHYI0 HH(pOpMA-
IHI0 IO TeX IMop, NOKa OHa He 6yJeT CTepTa HJH 3aMeHeHa Ho-
Boii. HakoHel, 3/eKTpOXHMMHYECKHE HMHIHMKATOPHl HE BbI3HI-
BalOT PajHONOMEeX, OHH MaJOYyBCTBHTEJbHbl K 3JIEKTPOMAr-
HHTHBIM H 3JI€KTPHUYECKHM HOJIAM.

TIpHHIHNBI UX NeHCTBHS OCHOBAHbl HA CAMbIX PA3JIHUHBLX
3JEKTPOXHMHUECKHX IMpolleccax, CONPOBOXKIAAeMbIX 3JEKTPO-
ONTHUYECKHUMH 3¢ deKTaMH: TyT H 3JeKTPOOCaXKAeHHe MeTaJ-
JIOB, U 3JIEKTPOXMMHYECKOe BblpalllMBaHHe HHTep(depeHLHOH-
HBIX IJIEHOK, KOrja peasiudyeMbldl LiBeT ONpeie/ifieTCs TOJIIY-
HOM NJIEHKH OKHCJIa Ha MeTaJje, H H3MeHeHHe OKPacKH IpH
3JIEKTPOXUMHUECKOM OKHCJIEHHH HJIH BOCCTAHOBJEHHH HOHOB
MeTaJa ¢ nepeMeHHOH Ba/JleHTHOCTbIO, H H3MEHEeHHe OKPaCKH
pacTBopa OpraHHYeCKOro BelleCTBAa B Pe3yJbTaTe 3JIEKTPO-
XHMHYECKOTO BOCCTAHOBJIEHHSI HJIH OKHCJIEHHsl JPYroro se-
LIecTBa, TOXKEe HaXOJSILerocss B pacTeope.

Hcnonbsylorcs B npu6opax M 3J€KTPOKHHETHUYECKHE
siBNeHus. Axcenepomerpbl, HaNpHMep, OCHOBAHBI HA H3BeCT-
HOM HaM 3JIeKTPOOCMOCE, a HeKOTOpble AHCIJIeH — BXOJHble
ycTpoicTBa 0TOOpa)KeHHsi HH(POpPMAaLHH, C KOTOPbIMH Mbl
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BCTpeUYaeMCsl €XeJHEBHO, [VIAAS Ha 3JEeKTPOHHblE Yachl,
CMOPTHBHbIE TabJ0 HJIH CBEeTSILHEeCHA pPeKaaMbl,— Ha 3JEKTPO-
tdopese. B nucniee 3apsixKeHHble 4acCTHLbI 6eJOro NMHICMeEH-
Ta [epeHOCATCS MOA JeHCTBHEM 3JIeKTPHUYECKOro MoJjs B OKpa-
IIEHHOH MXHJKOH HeBOJLHOH cpele H (PUKCHPYIOTCS Ha Mpo-
3payHoOM 3JIeKTPOJe, KOTOPHIH TMOCJe 3TOro BHINIALUT GesbiM
Ha TeMHOM ¢oHe okpyxalouied xuakoctd. Hepnaseko Tto
BpeMs, KOIrla 3JIeKTPOXHMHYECKHe HHAHNKATOPE! 6YyT HCIOJb-
30BaThCsl B KaueCTBe LBETHBbIX TeJeBH3HOHHbIX H JHCIJIeH-
HBbIX 3KPaHOB.

Paspa6oTkoil U TeopHel MOCTPOEHHUS] 3JeKTPOXHMHYECKHX
npeoGpasoBaTeseli HHpOpMaLUH 3aHUMaeTcsl HoBast o6sacTb
HayKH U TE€XHUKH — MOJIeKyJ/sipHasi 3/J1eKTPOHHKA.

ANEKTPHUECTBO KHUBBIX KJETOK

EcTecTBeHHO, YTO TOYHbIE KOJIHUECTBEHHBIE
3aKOHHI 3JeKTposusza Papafes NOCTYKHIH OCHOBOH IJIs1 CO3-
JlaHUsl HOBBIX METOJOB aHa/lu3a, CTOJNb HeOOXOLHMBIX COB-
peMeHHOH XHMMHH: BeAb MpexXJ[e YeM HCIOJb30BaTh TO HJH
HHOe BellleCTBO Ha MpaKTHKe, HAaN0 BLICHUTb €ro XHMH-
4YeCKMH cocTaB M CBOHCTBA.

ITo kosHuecTBY BblAe/IMBLIErocs MpPH 3JEKTPOJH3e Bellle-
CTBa MOXHO YCTAaHOBHTb CYMMapHOe KOJHMYeCTBO 3JIeKTpH-
yectBa. M1 HaoGopoT, MO KOJIHYECTBY NPOTEKIIEro 3JeKTpPH-
4yecTBa MOXKHO ONpefeJHUThb COAepkKaHHe BellleCTB B pacTBope,
TOJIILMHY IalbBAHHYECKHX [IOKPBITHH, OKHCHBIX IJIEHOK H TOMY
nopo6Hoe. Ilocko/sbKy MOTeHIHA/bl GOJBIIHHCTBA 3JEKTPOL-
HbIX peakUMH H3BeCTHbl, KaKHe BellecTBa COAepxkKaTcs B
pacTBOpe ONpeeasiioT H MO BeJIMYHHE MOTeHIHaJa, IPH KO-
TOPOM NPOTEKAaeT peaKLHs.

Ky/noHoMeTpHYeCKHM aHaJH30M C NpHMEHeHHeM pasJHy-
HBIX KYJIOHMETPOB — NPHOOPOB JJIS1 ONpefe/ieHHs] KOJIHYeCTBa
3JIeKTpHYeCTBaA M0 BLIAEJHBLIEMYCS KOJHUYECTBY PTYTH, cepel-
pa, MeaH, yallle BCEero MoJb3YyIOTCA AJsS ONpeje/eHHsT TsxKe-
JIBIX MeTaJlIoB B MPOJYKTax H BellecTBax. [lo cywecrsy, Ta-
KHe npHOOpL NpPeACTaBJASIOT co60H ycoBeplIeHCTBOBAHHLIH
BHJ Bo.bTaMmeTrpoB Papages. EcTb M Takas onepaunus «KyJo-
HoMeTpHueckoe THTpoBaHHe». OHO 3ak/i0uaercss B TOM, YTO
3JIEKTPOJIMTHUECKH Te€HepHPYETCSl PEaKTHB, BCTYMAIOILHH BO
B3aUMOJeHCTBHE C OINpejeseHHbIM BeulecTBOM. [lo KousH-
4eCTBY 3JeKTPHYeCTBa, 3aTPAueHHOrO Ha TUTPOBaHHe Bellle-
CTBa, CYIAT O €ro KOHUEHTpPaLHH.

HaBecTHHl U Jpyriue MeTOAbl, OCHOBAHHbIE Ha 3JIEKTPOJIH3E
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(Hanpumep, rpaBHMETPHUYECKHH 3J€KTPOaHa/H3) H HCMOJb-
3yeMble 1151 KOJHYECTBEHHOTO ONpeAeNeHHsl HJIH pasielieHus
MeTaJlJI0B HJH [/ H3BJEUeHHA H KOHIEHTPHPOBAHHUSA Clef0B
MeTaJlJoB.

Ecan e Hago onpenennTb He6GOJbLIOE KOJHYECTBO Be-
L1ecTBa, B XOA HAET NoJsporpadHuecKuil aHaJus.

B 3aBOACKHX H HHCTHTYTCKHX J1ab0OpPaTOPHsX Yalle BCEro
npuberaloT K THTPOMETPHYECKHM OG'beMHBEIM METOAaM aHasH-
3a. KosnuecTBO BelecTBa ONpeAessiioT MO BeJHYHHe 106aB-
JIEHHOTO peaKkTHBa, KOTOPBIi HeHTpa/ju3yeTcsi, OKHCJ/SIET,
BOCCTAHaBJHBAaeT HJH OCa)KAaeT HCCJAeLyeMOe BeLIeCTBO 10
JOCTH>KEHHsI MOMEHTa 5KBHMBaJIeHTHOCTH — TaK Ha3bIBaeMOH
TOYKH THTpoBaHus. Ee HaxondaT NmpH NOMOILIM NOAXOASILIETO
HMHAMKaTopa HJH HHCTPyMeHTaJbHO. B nociennem cayuae
KOHeyHasi Touka THTPOBaHHs1 o6Hapy:xH1BaeT ce6sl 0 pe3KoMy
H3MEHEHHIO TOKa NpH ONpeJe/eHHOM NOTEHLHaJe 3JIeKTPoaa,
N0 H3MEHEHHIO 3JIeKTPONPOBOJHOCTH pacTBOpa WJH MO H3Me-
HeHMIO noTeHuuasna. PaspaGoraHbl camblie pasjiHyHble NpUOO-
PHl, MHOTHE M3 HHX HAeHCTBYIOT aBTOMaTHYeCKH.

XMMHKaM OueHb 4acTo TpeGyeTcsi KOHTPOJHPOBATb KOH-
IEeHTpalHio HOHOB BOAOPO/a, 06YCAOBIHBAIONIYI0 AKTHBHOCTD
WJIH KHCJOTHOCTb PacTBOPOB. B TakoM KOHTpo/ie BO3HHKAaET
HY>XJa, KOTJa BedeTCsl NOCTOsIHHOe HabJIofeHHe 3a npolec-
caMM B XHMHMYECKOH, NMHIUEBOH M MHOTHX APYTHX OTpac/sx
NpOMBIIIEHHOCTH. [l 3THX nesedl cjayXaT NOTeHUHOMET-
PBI C HOHOCE/IEKTHBHBIMH 3JIEKTPOAAMH Pa3HOO6PAa3HOH KOHCT-
PYKIHH.

TToutn nosBeka Ha3anx akanemuk Bopuc Ilerponu Hu-
KOJIbCKHH OTMETHJ, YTO CTek/J0 o06jafaeT HOHOOOMEHHBIMH
cBoHicTBaMH. B BOAHBIX pacTBOpax CTEK/N0 THAPATHPYyeTCH,
H eCJIH PacTBOP KHCJBbIH, HEHTpaJbHbIA HJH ca1abolIeN04HOH,
HOHBl BOZOPOAA B pacTBOpe 3aMelllaloT HOHbl HATpHs Ha
NOBEPXHOCTH CTeKJa. Pa3HOCTb NOTeHLHAaNOB Ha TpaHHLe
pasjena CTeKJIO -— pacTBOp OnpejessieTcsl TOorja KOHIEHTpa-
uuell BOIOPOAHBIX HOHOB. DTO CBOHCTBO (TaK HasblBaemasl
CEJIeKTUBHOCTb) HCNO/Nb3yeTcsl IPH CO3[aHHH CTEKJISHHBIX
3JIEKTPOJIOB JJ1s1 H3MepeHHs] KHCJIOTHOCTH pactBopoB. Co3na-
HbI GbIJIM HE TOJNBKO CTEKJsSHHble HOHOCEJeKTHBHble MemOpa-
Hbl, HO H MeMOpaHbl, H3MEHSIOLHe YHC/Ia IepeHoca HOHOB H3
¢ropuna JaHTaHa, xjgopupa, 6pomuzaa, Homupa cepebpa H
Ipyrux BeuecTB. CTano BO3MOXKHBIM ONpeAe/sTh KOHLEHTpa-
LMI0 HOHOB TaJIOTEHHAOB B PAa3JIMYHBIX PacTBOpaXx.

IIupoKO TNOJB3YIOTCA 3JEKTPOXHMMHUECKMMH METOAaMH
MenuuuHa H ¢usuosorua. Uro6bl ONpEAENHTb Pa3HOCTDb
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3/IEKTPHYECKHX MOTEHIHA/N0B MeXJy ABYMS TOUKaMH XXHBOH
KJIETKH, IPUMEHSIIOT MUKPO3JIEKTPOAbl — TOHEHbKHE CTEKJsIH-
Hble TPYGOUKH C MeTaJJIM4UeCKUMH HAKOHEUHUKAaMH, 3aMOoJHeH-
Hble (pU3HOJIOTHUECKHM pacTBOpoM. B cBoe BpeMsi Hccieno-
BaTeJH MNpPeNNPHHHUMAJH [ONLITKH H3MEpPHTb COJepKaHHe
KHCJIOpOoJa C MOMOIIbI0 He3alHUIEHHOr0 MJaTHHOBOTO
3/1eKTpoJa, BBOAUMOrO0 B KOHTpOJHpYyeMblil opraH. M3 sroro
HHAYEro He MOJIYUHJIOCh, TAK KaK KOMIOHEHTBl KPOBH H IPYTHX
GHOJIOrHUECKHX XKHUAKOCTEH ancopGHpOBaJIMCh Ha 3JIEKTpPOJe
M MpPEensiTCTBOBAJIM BOCCTAHOBJIEHHIO Kucjaopoja. B karerep-
HbIX MHKPO3JIEKTPOAAX COBPEMEHHOH KOHCTPYKIUHH IJIaTHHO-
BBl (MHAUKATODHBIH) 3JEKTPOJ BMECTe C 3JeKTPOAOM CpaB-
HEHHS] TMOMEIIEH B pPacCTBOpP 3JEKTPOJHTA, OTHAEJEeHHBIH OT
aHaJH3upyeMoil KpoBH THAPOGOGHOH (HecMaunBaeMmoH) rIo-
pHCTOH MJeHKOH U3 TedsoHa. PacTBOpeHHBIH B KPOBH KHCJIO-
pon nuddyHaHpyeT uyepe3 3amnoJHEHHble ra3oM MOpbl Ted-
JIOHOBOH IJIEHKH B 3JIEKTPOJHOE OT/JeJeHHe U BOCCTaHaB-
JIUBaeTcs Ha MJIATHHOBOM 3JIEKTPOJE.

Korna KpoBb TeueT uepe3 Kamu//sipel KPOBEHOCHOH
CHCTEMbI, BO3HHKAIOT TOTEHUHAJbl TEUeHHs, SIBJASIOLIHECS
OJIHUM H3 HCTOYHHMKOB OHOMOTEHLHAJNOB. YCTaHOBJIEHO, Ha-
npumMep, YTO OAMH H3 MHKOB 3JEKTPOKApIHOrpaMmbl 0OycC-
JIOBJIEH BO3HHKHOBEHHEM MMOTEHIHa/J0B TeUeHHs] KPOBH B KOPO-
HapHBIX cocyjgax cepauna. DTH MOTeHUHAJbl H3MEpSIOT B
KapJHOJIOrHUECKHX KJIHHHKAaX M J1a6opaTopHsiX.

B MenHUHHCKOH NMpakTHKe LIHPOKO NPUMEHSIIOT 3JIEKTPO-
tope3. OH cayXHT 51 pa3jesneHHsi GeNIKOB, aMHHOKHCIOT,
aHTHOHOTHKOB, (epMeHTOB, aHTHUTeN, AJS1 JUATHOCTHKH H
KOHTpOssi 3a xo40M Oose3HH. Ctosb )Ke pacrmpocTpaHeH
H HOHO(OpEe3 — MeTOJ BBEIEeHHUSI JIeKapCTBEHHBIX BEILECTB B
OpraHu3M uYepe3 KOXY MOCTOSTHHbIM TOKOM.

H3BecTHbIN annapaT «HCKyCCTBEHHAs IOYKa», K KOTOPOMY
MOAKMIOYaloT GOJBHOTO NPH OCTPOM MOYEyHOH HEZOCTATO4-
HOCTH, OCHOBAH Ha SIBJIeHHH 3JieKTpoauasusa. Kposb npore-
KaeT B Y3KOM 3a30pe MexXJy IByMs meMGpaHaMH, OMbiBae-
MBIMH CHapy>XH ¢H3HOJOrHYeCKHM pacTBopoM. DBJjaromaps
60/1b1I0H NIOILAAH MeMOpaH H HAJOKEHHOMY 3JIeKTPUUECKO-
MYy MOJIO H3 KPOBH YIAJSAIOTC LIJIaKH — MPOAYKTbl o6MeHa
M pacrnajga TKaHeH.

Pasmbliuissgs 0 B3aUMOIEACTBHH XHMHUECKHX H 3JIEKTPH-
uecKkHX siByieHHH, ®@apageli ckazan: «Kak HH uynecHbl 3aKOHbI
H SIBJIGHHS 3JIEKTPHYECTBA, KOTOpble Mbl HaGJ/I0faJH B MHpe
HEOPraHHYeCKOro BeILeCTBA H HEXHBOH NPHPOAbI, HHTEpEC,
KOTOPBbI OHH NpEeACTaBJISIOT, BPSIA JH MOMKET CPaBHHTLCS C
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TeM, YTO BbI3bIBA€T Ta K€ CHJa B COeIHHEHHH C HepPBHOH
CHCTEMOH H XKH3HDbIO».

WU B camom gese, Bama pyKa TOJBKO UTO MepeBepHY.a
[OPOYHTAHHYIO CTPAHHUILY, MBILIIBl BalIero rjasa HanpaBHJIH
€ro Ha 3TH CTPOKH, ApPYTrHe MbIUILLI H3MEHHJIH KPHBH3HY
Xpycranuka, ytobbl chokycHpoBaTb H306paxkeHHe OYKB Ha
MOBEPXHOCTH CeTYaTKH... Bce 3TO npoH3owwio no npukKasy
HEepPBHBIX HMIYJbCOB, FeHepHUDyeMbIX B HepBHOH KJeTke. Bo
MHOTHX, €CJIH He BO BceX GHOJIOTHYECKHX Npoueccax Mbl IPH
BHHUMATEJbHOM PAaCCMOTPEHHH OGHApPYXHM 3JIeKTPOXHMHuUe-
CKHe 3BeHbA.

Euie B cepeanHe npolioro Beka 6bljia BbICKa3aHa MbICIb,
YTO NOBEPXHOCTb XKHBOH KJETKH HMeeT ofbuiyie CBOicTBa C
3J€eKTPOJOM B TrajbBaHHUeCKOH suefike. DTO OCTaBaJjoOCh
runoTe3of Ko cepeAuHbl 20-x rojoB Hallero CTOJETHs, KOraa
CTaJo SICHO, YTO KJETKH OKDYXKEeHbl TOHKOH MeMG6paHoH
BecbMa CJIOXHOH cTpyKTyphl. OraenbHble yacTH MeMOpaHbI
061aJal0T TMOJYNPOBOAHHKOBBIMH HJIM HOHOCE/JEeKTHBHBIMH
CBOHCTBAMH — NPONYCKAIOT HOHBI OZHOI'O 3HAaKa HJIH OJHOTO
aneMenra (1160 Kanausi, 160 HaTpus, Hanpumep). Ha Takoit
U36HpaTeJbHOCTH OCHOBAHO NOfABJeHHe MeMOpaHHOro MOTeH-
yuazna, OT KOTOPOro 3aBHCHT pa6oTa HHGOPMAaUHOHHBIX H
3Hepronpeo6pasylolUX cucTeM opraiuiama. Mem6paHHbIH 110-
TeHIMaJ ofecrieyHBaeT nepefadyy HEPBHBIX HMIYJbCOB, C IO-
MOILIbIO KOTOPBIX MO3I' KOMaH/yeT paboTOi OpraHOB H TKaHeH,
a Takxe npeobpasoBaHHe XHMH4YECKOH 3HePTHH B MeXaHH-
YeCcKyIo.

HepBHasi KjeTka, HeHpOH, NpeicTaBiaseT co60H 3Be3no-
oGpa3Hoe TesN0 H COCTOMT H3 TOHKHX OTPOCTKOB — JeHIPHUTOB
M aKCOHa — JJIMHHOro oTpocTka. KoHel, aKCOHa nepexoiuT B
TOHKHe BOJIOKHA, KOTOphle OKAaHYHBAlOTCA B MbIILLE HJH
CHHaMNcax — MecTax COeJHHEHHsl ¢ ApYyroi Kjerkod. Kierka
OTAEJIeHa OT OKpYKalollel ee cpeibl MeMOpaHOH, HUrpamolleH
0co6yI0 posib B 06pa3oBaHUH H Nepejfaue HepBHOro UMITyJbca.

BHYTPH KJeTKH KOHLEHTpalLMsi HOHOB KaJiusl HaMHOro
6osblle, yeM BHe KJIETKH, a KOHLEHTpPAalHsi HOHOB HaTpHUA —
menblne. BJaropapssi 3TOMy Ha CTeHKe KJETKH BO3HHKaeT
IBOIHOH aneKkTpuueckuil cioil. Tak kak memOpaHa B cOCTOAI-
HHH NOKOSl XOPOILO NMpPOHHI@eMa [Jis1 HOHOB Ka/lusi U MeHee
NpOHHUIlaeMa [l HOHOB HATPHUS, MeXAY BHYTPeHHeH 4acThbio
KJIETKH U BHellIHell cpeoil BO3HHKaeT Pa3HOCTb MOTEHLHaJIOB,
cocrapaspoimas 60—100 MHIJIHBOJBLT, NpHYeM BHYTPEHHAS
YyacTh KJETKH 3apsi)KeHa OTPHIATeJbHO MO OTHOIUEHHIO K
OKOJIOKJIETOUHOH XKHIKOCTH.
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[1pu pasapaxkeHHH KJeTKH JBOHHOH 3JIeKTPHUECKHH CJoH
YaCTUYHO pa3psixKaercs H, KOrja noTeHiHaJjl MoKosi CHHKaeTcsl
100 15—20 MHIHBOJIBT, NPOMYCKHAsA CNOCOGHOCTb MeMOpaHbI
0 OTHOUIEHHIO K HOHAM HaTpHsl Pe3KO BO3pacTaeT, H OHH
YCTPEeMJISIIOTCS BHYTPb KJeTKH. KaK TOJIbKO NOJOKHTe/bHas
Pa3HOCTb MOTEHLUHAJOB MEXAY BHYTPEHHeH H BHeLIHeH Io-
BEPXHOCTSIMH MeMGpaHbl JOCTHTHYTa, MOTOK HOHOB HATpHS
uccsikaeT. B TOT e MHI OTKpBIBAIOTCA KaHaJsbl AJs1 HOHOB
KaJjiusl, ¥ MOTEHHaJ CIBUraercsl B OTPHLATENbHYIO CTODOHY.
dto, B CBOIO OYepellb, YMeHbllIdeT NMPOBOAHMOCTb IO HOHY
HaTpHS, W MOTEHLHaJ B KOHLE KOHLOB JOCTHraeT 3HaueHHs
foTeHLHala MOKOs.

Bo3HHKaWOIUA B KJETKe CHrHa/l pacrnpocTpaHsieTcsl no
aKCOHY 3a CueT HPOBOAMMOCTH HAaXOISIIEerocss BHYTPH Hero
3jeKTposuTa. Ecin akcoH uMmeeT 0CoOyI0 H30/ALHIO — MHe-
JIMHOBYIO 060J/10UKY, TO 3/IeKTPHUYECKHH HMIYJbC NPOXOAHT 3TH
y4uacTKH 3HAUUTEIbHO GBICTPee, H 0611ast CKOPOCTb ONpele/sier-
Csl BEJIMYMHOH M KOJIMYECTBOM HEH3OJHPOBAHHBIX YUacCTKOB.

Tak hopMHUpyeTCst H pacnpoOCTpaHAETCS HepBHBIH HMIYJIbC.

Bo3byxaeHHe ¥ COKpailleHHe MBILILBI CBA3aHO C MEepPeHo-
COM HOHOB HaTpHs H KaJjHusi yepe3 mMeMOpaHy, OKpYKalollylo
MbllleyHOe BOJIOKHO. [lpupona mnoreHuMasa AeHCTBHSI 37eCh
Ta XKe, YTO U B aKCOHE, TOJbKO OCHOBHYIO POJIb HIPalOT HOHBL
Kasbuus. [Tocne Bo36yKaeHHS KOHIIEHTPALHA KaJblHsl Pe3KO
yBeJIMUHMBAETCS; 3TO BBI3BIBAET COKpallleHHe MHOGMHOPHII,
COCTOSIUIMX M3 MapaJjesbHO pachoJOXKeHHbBIX TOHKHX HH-
Tell — Oe/iKa aKTHHA W TOJICTBIX HHUTeH — 6esika MHO3HMHa.
[To okOHUaHMH COKpalleHUS KaJblLHH BBLIBOIHTCS 00paTHO.
JBuKeHHe GeJKOBbIX HHTEH MO OTHOLIEHHIO IPYr K APYry,
Jekaliee B OCHOBE COKpaLlleHHs MBIIUL, HYXK1a€eTCs B SHEPTHH.
DHepruio Aaet THAPOJH3 YHHBEPCaJbHOro ropioyero, Heo6xo-
AuMoro Assi (yHKUHOHHDOBAHHA OHONOTHYECKHX CHCTEM,—
aneHo3uHTpH(OCHOPHOH KHUCIOTHI, coKpauleHHO AT®.

Cunresupyerct AT® 6naromapsi NpUCYTCTBHIO Ha BHYT-
PEHHHX MOBEPXHOCTSAX MeMOpaHbl (pepMEHTOB, OCYLIECTBJSA-
IOLIMX peaKUHIO OKHCJIEeHHS] MHTaTe/bHBIX BellecTB. OKHucIe-
HHe NMOpOoXKJAaeT B MeMOpaHe CKauyoK NOTeHLHaJsa.

[TocTeneHHoe cropaHHe NHMTaTe/JbHBIX BeLIECTB MOXKHO
YNOAOGUTh 3JIEKTPOXHMHUECKOH peaklHH, NpoTeKawolled B
TONJIHBHOM 3JsieMeHTe. KoadguuueHdT mnosesHoro naeicTBus
HEPreTHUECKHX MNpeBpallleHHH B KJIeTKax MOXKeT JOCTHraTb
80 npoLEeHTOB, TO eCTb TAKOH BEJHYMHBbI, KOTODOH elle He
yZAaJoCb NOCTHIHYTb HH OJHOMY HCKYCCTBEHHOMY npeobpa-
30BaTeN0 SHEPTHH.
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Ha nopore HOBBIX OTKpPHITHH
(Bmecro anugora)

YueHble nosiaraloT, YTO jAaJjibHeHllee pa3BHTHe
3JIEKTPOXUMHUHK 6ylIeT CBSI3aHO IVIaBHbIM 00pa3oM C MeHjeJe-
€BCKHM HamnpasJeHHeM — c 6oJjiee NOJHBIM PaCKPbITHEM POJIH
XHUMHYECKHX CTaJu# B 3JeKTPOXHMMHYECKHX Ilipoueccax. Ilpu
HCCJIeJOBAHUH TPOBOJAHHKOB H MOJYNPOBOJHHKOB OYAYT OT-
KpbIBATbCS1 OCOGEHHOCTH CTPYKTYpPhI 'PaHHLbl pa3fiena pacrT-
BOpa C 3JIeKTPOJOM, OOHAapyKaTc HOBble OCOGEHHOCTH KH-
HETHKH W MeXaHH3Ma [MpOLeccOB, NPOTEKAIONIMX Ha TaKHX
rpaHdnax, 6yAyT H3yuaTbCsl NMYTH HANpaBJIEHHOTO peryJH-
POBaHHUSI CKOPOCTH H CEJEKTHBHOCTH 3JIEKTPOJAHBIX peakLHH.
B uccienoBaHusix NpUMyT yuacTHe KOMIbIOTEPHI BCEX PaHroB
u TunoB. OHH JOJXKHBI NMOMOYb YeJOBEKY HAHTH ONTHUMAaJlb-
Hble NMYTH peasu3alll OCHOBHBIX HIeH — MOJYYEHHUS] 3JeKT-
pHUECTBa 3a CYeT XHMHUECKHX peaKLHU{ H NpOBeleHHs] XHUMHU-
YeCKHX peaKUUH NpH NMOMOILNU 3JEeKTPHUeCTBa.

Cpenu HauGoJiee mepcHeKTHBHBIX 06JacTedl B HCCJe0Ba-
HHSIX CJIelyeT OTMETHTb (POTO3/1EKTPOXUMHIO, KBAHTOBYIO
3JIEKTPOXHUMHIO, TBEpJble 3JEKTPOJUTbHl U CylepUOHHbIe NpO-
BOAHHKH C aHOMaJIbHO BbICOKOH HOHHOH MNpPOBOJHMOCTHIO,
6HO3JIEKTPOXUMHUIO, CO3aHHE 3JeKTPOXHMUYECKHX mnpeobpa-
30BaTesel HHGOpMAaLHH, YCOBEPIIEHCTBOBAHUE 3JIEKTPOJH3a,
B TOM uHcJle pa3paboTKy HOBBHIX €ro BHJAOB, HallpuMep MarHe-
TOJIM3a, BbI3bIBAEMOI'0 HaJOXKEHHEM MOILHBIX MarHUTHBIX MO-
Jedl Ha s4enKy.

B 6nuxaiimue pecATH/IETHS NMEePBHUYHBIMH HCTOUHHKAMHM
SHEPrHH OCTaHeTCsl HCKOIlaeMoe TOIVIMBO U pacliensio-
mHecss Marepuanbnl. Ho 3amacaTh 3Hepruio, BO3MOXKHO,
YAACTCS C IOMOLLBIO 3JIEKTPOXUMHUUYECKHX npoleccoB. MMeercsa
B BHJY 3JEKTPOJHTHYECKOe IMOJy4yeHHe BOLOPOJA, a 3aTeM
no Mepe HeoOXOAMMOCTH €ro HCMOJb30BaHHE B TOIJUBHBIX
3JleMeHTaX MJH B [BUraTejsiXx BHYTPEHHero CropaHus, a
TaKKe CO3JlaHHe H HCNOJb30BaHHE HOBBLIX AKKYMYJSTOpOB
Ha OCHOBe HEeOOBLIUHBIX 3JEKTPOXHMHUECKHX CHCTEM.

XpaHUTb U NepefaBaTb SHEPTHIO BIOJHE MOIYT TaKue
3JIeMeHThl, KaK XJIOp, LIMHK, aJIOMHHHUH, 06Jafaloliyie BbICO-
KMM XMMHYEeCKMM NoTreHnuasnoM. M xorda npu cos3paHuu nep-
BHUHBIX HCTOUHHKOB SHEpPrud [0 CHX IOpP HCNOJb30BaJCA
OJHH LIHHK, H3BECTHO, UTO aJIIOMHHHH TFOJMTCS IJs1 3TOH Lean
ropaszno 6oJbliie. CeroaHsi OH CJAYKHUT TOJBKO KOHCTPYKLHOH-
HBIM MartepHuaJioM, Ho B OyaylieM HaBepHsKa HaHAyT Coco6bl
H3BJIeKaTb U3 HEro ABOHHYIO NOJb3Y H BKJAIOYATb B rajbBaHH-
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yeckHe 3j1eMeHTHl. Benb ecsu ciesaTh ero aHoJOM raJjbBaHH-
4ecKOoro 3JIeMeHTa, MO2KHO 6y et co3naTth 6aTapelo C yAeJbHOH
MOILIHOCTbIO 220 BATT-4acoOB Ha KHJIOrpaMM Macchl. ATO nepe-
KpOeT BCe H3BeCTHble BO3MOXKHOCTH rajbBaHHuecKuXx 6atapei
H Jla)ke TEMJIOBLIX JBHUrateseH, yaejbHasi MOLUHOCTb KOTOPBIX
He mnpeBbliiaer 175 BaTT-uacoB Ha KuJorpamMm. JKCIIyara-
MOHHAS] CTOMMOCTb TAKOH CHCTEMBbl [TMTAHHUS JEKTPOMOOUJISA
6yneT BIOJIHE CPaBHHMA CO CTOHMOCTbIO GeH3HHA.

B KauecTBe 3JIeKTPOAOB B aKKyMYJATOpPax, BO3MOXHO,
GyAyT HCIOJNb30BaThb He MeTalJbl, a 3JeKTPONPOBOAHbIE
nosuMepbl, TaKHe, KaK MOJHIKPPOJ, CIOCOGHBIe 3anacartb
3/IEKTPO3Hepruio, npeobpasyss ee B 3SHEPTHI0 XHMHYECKHX
peakuui — CHHTe3 HOBBIX XHMHYeCKHX coenuHeHHH. Takue
aKKyMYJISITOPbl OTKPOIOT HOBBIH NMyTb K CO3JaHHI0 «YHCTOrO
aBTOMOGHJIA» — 3JIEKTPOMOGHIA.

CerogHsi 06LIEH3BECTHO, YTO BO MHOTHX CJydasX 3KOHO-
MHYECKH M JKOJIOTHUECKH LesJecoo6pasHO HCKOMaemble
yr/1€BOAOPOJHbIE TOMJIHBA HE CPA3y CXKUraTh B TOMKAX JEKT-
pocTaHuufi, a BHauyaje yAaJATb H3 HHX HeXKeJjaTeJbHble
KOMIOHEHTH! (CBHHeLl, MbILIbSAK, LHHK, PTYTb, KAAMHH, HUKeJIb,
ceJieH, Cepy) U TOJIbKO MOTOM MpeBpaliaTb HX B CMECb OKHCH
yrjepoaa H BOAOPOJLA, KOTOPYIO MOXHO TPaHCIOPTHPOBATb
no Tpy6aM, XpaHUTb U HCIONb30BAThb B TOMJIUBHBIX 3JIeMeHTaX.
B nepcnekTHBe CTOHMOCTb SHEPTHH, MOJyyaeMOH B MOLIHBIX
TOMJ/IMBHBIX 3JIeMeHTaX, OyleT COM3MepHMa CO CTOHMMOCTBIO
3/1eKTPO3HEPTHH, I10JyuaeMOH Ha TeMJIOBbIX 3JIEKTPOCTAHLHSAX.

B nocsienHee BpeMs HauaJl pa3BUBATbCS HOBBIH KOMILIEKC
TEXHOJIOTHUECKHX [POLLeCCOB, CPeIH KOTOPbIX 3JIEKTPOJHbIE
MeTOAbl 3aHHMAIOT BakHoe MecTo. [Ipu mpousBomcTBe aJio-
MHHUS MpeanoJiaraeTcsl HCIOJNb30BaTh GoJiee HHU3KOIMJIABKHE
3/JEKTPOJIUTBI, @ THTAH MOJy4aTb C MOMOUIBIO 3JEKTPOJNHU3a
U3 pacnJiaBJieHHbIX (TOPHAOB. MeTOLOM 3/IeKTPOJIH3a MOXKHO
6yneT HM3B/leKaTb H3 OTXOAOB LEHHble MeTaJJibl — cepebpo,
Melb, UHHK, PTYTb.

PasmepHasi ajiekTpoxuMuueckass o6paGoTka MeTaJlJIOB
CTaHeT WHPOKO pacrnpocTpaHeHHbIM MeToAoM. OueHb BHIFOJHO
BO BCEX OTHOILUEHHAX MOJHPOBATb H3Je/NHsI H CHHMATb ILIEpo-
XOBATOCTH, 0COGEHHO C feTaJsell CJI0XKHOH (OPMbl UJIH MHHH-
aTPHOro pasMepa, UMEHHO 3JEKTPOXUMHUECKHM CIIOCOGOM.
Touno Tak e 6yner Bce IUHpe H LIMPe pa3BUBATbCs Opra-
HUUYECKHH 3J1eKTPOCHHTE3, [I03BOJISIIOLIHI He TOJBLKO MOJyyaTh
YUCTbIe MPOAYKTHI HO M CHHU3HTb UHCJO CTyMNeHe#d peaklHH.

OueHb BaXHO, YTO 3JEKTPOXHMHYECKAS TEXHOJOTHS BO
BCEX €e Pa3sHOBHAHOCTSAX — OJHA H3 CaMblX YHCTHIX H 6e30-
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NacHblX OJs1 cpedbl (BO BCAKOM CJyyae MO CPaBHEHHIO C
TepMHUecKo# TexHoJiorueil) . Kpome Toro, aneKTpoxuMuyecKue
npouecchl Cnoco6GHbI NOAAEPKUBATDL KOJOTHUECKOe paBHOBE-
cue. Beapb, HanpuMep, KHCJIOPOJ, NMOJy4YaeMbll Kak N0GOUHbIH
NPOAYKT NPH 3J1eKTPOJIH3€, MOXKHO HCIIOJIb30BAaTh AJS a3pal iy
BOIbl B peKax M 03epax H yJyuuiaTb TaM GHOJIOrHYECKHE
yciaoBHA. MHorue omacHble BelleCTBAa MOXKHO 006e3BpenuTb
3JIEKTPOXHMHYECKHM BO3AeHCTBHEM, NpHUeM NeHCTBOBATh H3-
6HpaTesNbHO, TOJBKO Ha CaMble OMacHble TOKCHYECKHE KOM-
TIOHEHTHI, He PacXOAYyst 3JIEKTPOIHEPrHIO Ha OKHCJIEHHE APYTHX
cocraBisomuX. biaronaps atomy o6e3BpexuBaHHE CTaHO-
BHTCS1 0CO6€HHO 5KOHOMHUYECKH BBITOAHBIM. OUHCTKA BOJA 3J1€K-
TPOJHANH30M, 3JIEKTPOOCMOTHUECKHE METOJbl CYLUIKH MaTepH-
anoB M Ipyrue MeTOAbl TOXKe GYLYT CIOCOGCTBOBATh OXpaHe
cpensl.

Cefiyac 3/1eKTPOXHMHSI CJYXKHT MeNHLHHE B OCHOBHOM
TOJIbKO AJis1 H3MepeHHi. B 6ynyiiem 310 H3meHHTCs. Moxer
6bITb, YZACTCSL OCYILECTBHUTb 3JIEKTPOJUANH3HOE Yy[ajeHHe
MOYEBHHBI NPSIMO H3 INOYEYHOH CHCTEMBI, TO €CTb NepedTH OT
annapara «HMCKyCCTBEHHAasl NOYKa» K HCKYCCTBEHHOH IOuYke B
6YKBaJIbHOM CMbICJIe cloBa. MoxkeT ObITh, Takke GyLyT co3aa-
Hbl HMIJIAHTHDyeMble TONJIHBHbIE 3JIEeMEHThl, TJe TOMJIHBOM
6yner cayXuTb YJabTpauabTpaT KpOBH;, TOraa mpobaeMa
MUTaHHS 3JeKTPOCTHMYJIATOPOB cepAila 6yaeT HaKOHel, pele-
Ha ONTHMAaJbHBIM 06pa3oM.

Ycnexu 6HO3JIEKTPOXUMHUH, GBITh MOXKET, IPHOJIH3AT HAYKY
K BbISICHEHHIO BCeX 3arafok (porocuHresa — mpouecca obpa-
30BaHHs1 OPraHHYecKHX BelLleCTB H3 YIVIEKHCJOro rasa, BO3-
JlyXa H BOABI, CONPOBOXKAAIOLIErocs BhIIeJeHHEeM KHCJI0POAa,
H NOMOTI'yT MOJEPHH3HPOBaTh NPOLIECC PA3JIOXKEHHS BOABI Ha
KHcJ0poa H Bogopol. HenaBHo yueHble U3 MHcTHTYTa 3j€KT-
poxumuu Hmenn A. H. Opymxkuna AH CCCP oGHapyXuiH,
YTO NPH OCBEILleHHH BHIHMbIM CBETOM CHCTEMBI, COCTOSIIIEH
U3 3€JIeHOro MHrMeHTa — XJopodHJJa, IoOMelleHHOro Ha rpa-
HHIe IBYX HeCMEIUHBAIOUIUXCA KHIKOCTeH — BOJBL H OKTaHa
(opraHHueckoro BelleCTBa, COAepIKalleroci B GEH3HHOBBHIX
¢dpaxkuusax HeTH), NIPOUCXOAHT BbIIENEeHHE KHCAOpOZa. DTO
3HAUHT, YTO XJOPO(DHJIT Ha FPaHHIle BOALl H OKTaHa paboTaeT
Kak JXHMBas CHCTeMa 3eJIeHOT'O JIMCTa H BbIJENsIeT KHUCJIODOA
H3 BOABI.

Eule oZHO HMHTepecHOe OTKpBITHE CJeJaJjH COTPYIHHKH
toro ke MHCTHTYTa 3/eKTpOXHMHH MU MOCKOBCKOTO yHHBep-
cutera. OHH OKa3aJH BO3MOXKHOCTb YCKOPEHHS 3J1eKTPOJHBIX
peakuui ¢ MoMouIbl0 GHOMOrHYECKHX KaTaJH3aTopoB U (ep-
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meHtoB. Okasasnoch, 4To (epMeHT CnocobGeH OOMEHHUBATLCS
C NPOBOJHHMKOM 3JIEKTPOHAMH H OCYILUECTBJATb GHO3JEKTpHU-
yecKHe peaKIUH, COXPaHss CBOIO YHHKAJbHYIO CIOCOGHOCTB
BO CTO KpaT yBeJHYHUBATh CKOPOCTb peakLHH N0 CpaBHEHUIO
la)ke C TaKUMH KaTaJu3aTopaMy, Kak IaaTtvHa. 3To siBJeHHe,
Ha3BaHHOe OHO3JIeKTpPOKaTaJlH30M, 6e3yCJ0BHO, SIBUTCH OC-
HOBOH OYyAOyUIMX HWHTEHCHUBHBIX TEXHOJOTHH M o6ecneuyur
peHTabesbHOE NPOU3BOACTBO MHOTHX COEJHHEHHH, B TOM YHC-
Je U (PU3HOJIOTHYECKH AKTHBHBIX.

Her comHeHHs1, UTO KaKabli roj OGyneT NMPUHOCHTb HaM
HUHTepecHble HOBOCTH O mporpecce B 06JacTH B3aHMOCBSI3H
XMUMHUYECKHX M 3JeKTPHUECKHX SIBJEHHH, O HOBBIX OTKPBITHSX
u usobperenusax. Haile BpeMss — BpeMsl HHTeHCH(HKALHH BO
BceX 06/1aCTsIX HAYKH H TEXHUKH. A 3TO 3HAUHT, YTO TEXHOJIO-
rHuecKHe NpoLecchl, POKAeHHbIE COAPYKECTBOM 3JEKTPUUECT-
Ba U XUMHMH, 6ynyT 6e3 npoMeaJeHUsI BbIABUTraThCsl Ha NepBbIH
IJ1aH; Beb UMEHHO OHH WM CYJAT HaM KpaTuadiluue OyTH AO-
CTHXKEHHUSI HAaMeUeHHbIX TeXHHuecKux 3aaay. Colo3 ajeKTpHue-
CTBAa W XHMHH — [IpOYHasl OCHOBA OTJHYHOTO KauyecTBa Npo-
LYKUHH, BBICOKOH NIPOH3BONHTEJNbLHOCTH Tpyla, GepexKHOro
OTHOLLIEHHUSA K NPHPOJe Y HOBLIX YCIIEXOB B IO3HAHHH €€ 33KO0-
HOB U MEXaHH3MOB.
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YBA)XAEMbBIE YU TATEJIH!

UsnatenbcTBo «3HaHHE» BbIyCKaeT NOAMHCHYIO cepHio Gpounop «JIn-
Tepatypa». Bpolunopbl cepHu Npu3BaHBl OCBEeLLAThb AaKTyaJjbHBEIE BONPOCHE
COBPEMEHHOrO JIMTEPAaTYPHOrO IpOlecca, paccKkashlBaTh 00 y4acTHH JH-
TepaTtyphbl B GOPMHPOBaHHH HOBOTO 4e/l0BEKa, FOBOPHTb O HOBHIX HCC/€10Ba-
HHSIX COBETCKHX JIATEPATypOBENOB, JaBaTb 0630DHl MO BCEM JHTEPATYPHLIM
aHpaM M Tpo6ieMaM, OTMedaTb KPYNHble 106HJeH mHcaTedefl.

Aptopamu Gpowlop BBHICTYNAIOT BHIHblE JIMTEPaTypOBeMbl, KPHTHKH,
NHCaTeJH.

B cepun mnpeacraBieHbl JIMTEpaTypoBefuecKHe paGOTHI, [OCTYNHbIE
10 M3JIOXKEHHIO LHMPOKOH aynuTopuu uutatenell. Takue Gpomopsl C HHTe-
PecoM INpPOYHTAeT H INKOJBbHBIH Y4YHTeNb, H CTYAEHT, H CHNELHaNHCT, H
KaxK[bli, KTO CJAEAHT 3a JIMTepPaTypPHOH KH3HBIO.

OTH KHHXKH TIOMOTYT 4YHTaTelsiM OpDHEHTHPOBATbCSI B OrPOMHOM
KHHXKHOM MHp€, JaiyT BO3MOXHOCTb GBITb B Kypce JIHTepaTypPHBIX COOHITHH.

Kaxnbiii mecsll BHIXOAMT opHa Gpoluiopa (Bcero 12 KHHXKEK B roa).
B 1987 roay, B 4acTHOCTH, FOTOBATCS K BBINYCKY:

lopaosckuit A. C. TEPOM1 COBPEMEHHOY COBETCKOM JIUTE-
PATYPbI.

IokasaTp Ha npHMepe NOMJHHHBIX YyJAay COBPEMEHHOH COBETCKOM
Mpo3bl 3HAUHTENBHOCTb PSIAOBBIX I'epOeB, TAKHX MX KayecTB, KaK CaMOOT-
BepKeHHOCTh B TPYyJAe, MaTPHOTH3M, CTPeMJeHHe aenaTb A06pO, aKTHBHasA
JKH3HEeHHas! MO3HLUHMS M T. 1.,— OCHOBHasl 3ajauya aBTopa. B Gpouiope
aganusupyworcs Kuurn Y. AfitmaroBa, B. Acradnesa, B. Pacnyruna,
B. BrikoBa H ApPYrHX COBETCKHX nucarejeH.

Lleakosa JI. H. )KAHPOBbIE OCOBEHHOCTWU COBPEMEHHOTI'O
COBETCKOI'O POMAHA.

PaccmaTtpuBast 0COGEHHOCTH pOMaHa KaK JXaHpa JHTepaTyphl, OCHOB-
HOe BHHMaHHEe aBTOpP GpOLIIOPHl YAeNsieT BOMPOCaM €ro KOMIO3HIHH, TakK
KaK MMEHHO B KOMIMO3HILHH HanGoJiee 3pHMO H MOJIHO OTPaXKaloTCs €AHHCTBO
H B3aMMOCBA3b COJEpKaHHUs M (GOPMBI JIHTEPATYPHOrO NPOH3BENEHHS.

B 6pourope gaercs xynoxkecTBEeHHBIH aHanu3 pomaHoB U. AliTmartoBa,
&. A6pamoBa, B. KaraeBa, b. Okynxassbl, 10. Tpudounosa, B. Pacnytuna
H JIPYTHX COBETCKHMX NHcaTeneil.

Beaos C. b. TTPOBJIEMbl MUPA 1 BOMHbI B COBPEMEHHOM
AMEPUKAHCKOMN JIUTEPATYPE.

MHorue aMepHKaHCKHe XyHNOXHHKH CJ10Ba, Takue, Kak J[l. JI>KoHc,
H. Meiinep, H. lloy, ¥. Craiipon, 1. ®epcu, K. BorreryT u apyrue, numyr
0 HEeJONMYCTHMOCTH (allH3Ma H MHJIMTapH3Ma, OHH H300JHMYAlOT BOHHY Kak
CHMBOJ Bcell COLMANbHOM aMepPHKaHCKOH CHCTEeMBbI.

ABTOp 6pOWIOPHl paccKasbiBaeT O PasHBIX HaNpaBAEHHSIX TEMaTHKH
BOiiHBl H MHpa B aurtepatype CIIA.

Nrywknna H. . A. M. TEPLIEH (K 175-JIETUIO CO JHYA PO)XOE-
HUs).

3ajaya G6polropsl — MO3HAKOMHTb YHTATels C «HaNpsiKeHHOM» 6uorpa-
¢ueit BHawLIerocss pesosoLHOHepa-gemokpata A. U. Tepuena, packpbiTbh
cBoeo6pa3ye ero TajaHTa NHcaTeNs-MbICAHTeNsA, MyOGJHIHUCTa, TOCBITHBIIErQ
CBOIO XH3Hb M TBOPYECTBO 60pbbe 3a OCBOGOXKJAEHHE PYCCKOro Hapoaa OT
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OKOB 1lapCKOro CaMOJepP>KaBHsl M KPENMOCTHOrO NpaBa, pacckasaTh O MeCTe
€ro TBOPHYECKOro HacjaeiHsi H, B YaCTHOCTH, MeMyapoB «Bbl1oe H nymbl» B
pycckoit suteparype XIX Beka.

Wkaoscknit E. A. COLUWAJIbDHO-3THYECKUE I[1POBJIEMbI B
COBPEMEHHOM IPO3E.

Hawe BpeMs xapaKrepHsyeTcsi NHHAMHUYHBIM Pa3BHTHEM COLHAJBHBIX
npoueccoB. Ilepex coBeTckHM OGIIECTBOM CTOAT BaKHble BOMPOCH —
yCKOpeHHe COL{a/lbHO-5KOHOMHYECKOr0 pa3BHTHs, Gopb6a 3a MHp, 3a COLMH-
aJlbHOE COBEpLIEHCTBOBaHHe. B 3Toil cBA3M BO3pacTaeT poJib YeJIOBEYECKOrO
¢daxkropa. Bce aTH M ApyrHe couHanbHO-3THYECKHE MPOGIEMbl OTPaKaloTcs
B COBpEMEHHOH JIHTepaType.

Ha ochoBe ananu3a npousmemenuit Y. AfitmaroBa, B. Acradebesa,
B. Benosa, B. BuikoBa, M. I'pannna, B. KaBepuna, B. Pacnyruna, 10. Tpu-
(OoHOBa W MHOrMX ADYTHX MHcaTejedl aBTOp paccMaTpHBaeT pa3BHTHE XY-
JI0XECTBEHHbIX MpeJCTaBJeHHH O COBEpLIEHCTBOBAHHH COLMAJHCTHUECKOrO
o611ecTBa, O YeJOBeKe HalUMX AHeH.

Jlaspun A. Il., Maacros M. A. MOJIOJASI COBETCKA{ T1033U4.

B 80-e roasl B JHTepaTypy BOILIO HOBOE MOKOJEHHE TaJaHTIHBBIX
nostoB. Cepbe3Hblil, NPHUHUMMHANBHLIH pa3roBop 06 HX TBOpYECTBE He-
06X0fHM. ABTOPBI GPOILIOPH AAIOT OGLIYI0 XapaKTepPUCTHKY MOJIOAOH COBET-
CKOHM II033HH, aHA/NH3UDPYIOT OCHOBHble ee TeHAeHLHH H TeueHus. Ocoboe
BHHMaHHE YJJseTcsl IpaXKJaHCKOH TeMaTHKe B CTHXaxX MOJOABIX, TaKHM
npo6nemMaM, Kak 6opb6a 3a MHp, COBETCKHH NMaTPHOTH3M H COLHA/NHCTH-
4yecKH{ HHTepHaUHOHaJH3M. BMmecte ¢ TeM aBTOpHl TrOBOPAT O CTHJEBOM
pa3HooGpa3HH MOJIOJOH MO33HH, O B3aHMOOTHOLIEHHH TPagHLHKH U HOBaTOp-
CTBa, O TMOHCKaX HOBHIX (hopM.

Yxaukos A. H. TBOPYECTBO IMHUCATEJIEVI IPEBHEPYCCKOH
JIUTEPATYPHI.

B nocsiefiHee BpeMst 3Ha4HTEIbHO 0GOCTPHJICS HHTEPEC K MPOH3BEACHHAM
ApeBHepyccKo#f JuTepaTyphl. 10 TOMOB NMaMSITHHKOB JPEBHEPYCCKOH JIHTe-
patypnl, cepusi KHHr «COKpOBHILA [peBHEPYCCKOH JIHTepPaTyphbl» BHINY-
cKaloTC B Hacrtosiulee Bpemsi. Jlymaercsl, 4TO LIMPOKOMY Kpyry uuTareseii
6yneT He Ge3BIHTEPECHO O3HAKOMHTBCS C CO3]aTe/sIMH 3THX MPOH3BeleHHit.
Pacckazatb 0 TBOpYeCTBE HX aBTOPOB, [I0Ka3aTb HX HHAHBHAYaJsbHOE
MacTepCcTBO, HHAHBHIYaNbHbIE CTHIH JPeBHEPYCCKHX MHcaTesell H NpH3BaHa
npejsiaraeMasi KHHXKa.

NoxnucHas nena cepud Ha rog — 1 py6. 32 kon. HMumekc cepun B
karaJjore «Cowo3sneyati» — 70069.
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AH CCCP

YECTBO

B MUPE XM

Nonsexka wa3zan Wa sbicokom 6epery Turpa, 6nus Barpana,
apxeonoru packonanwu FNWUHAHbIE COCYAbl, B KOTOPbIX nexanu
KYCO4YKW Meau w xenesa. [lNA 4ero npeaHa3Havanucb 3Tu 3ara-
nouHbie cocynbl? Heyxenu npeBHuM o6uTaTenAM 3AeLIHUX
MECT, WwyMepaMm, ynanocb u3o6pecty ranbBaHUYECKUN INEMEHT —
TOT camMbli, KoTOpbin pabotaeT B Hawux Garapenkax u aKKymy-
NATOPax U KOTOPOMY Mbl 06A3aHbl TbICAYaMM CaMbIX Pa3Hoob-
pa3ubix uanenun?

B kHure npocnemena BCA UCTOPUA 3INEKTPOXUMUN — OT nep-
BbIX AOrapoK O MexaHM3Me INeKTPOoNM3a N0 NPOEKTOB KOCMMW-
yeckux 6atapen 6ynyuiero n 6e30TX0AHLIX NPOM3BOACTB.

Mepea uutatenem npoxoanrT Jlomonocos u bBepuenuyc,
A3sn n dapapen, Merpos u OcrtBanba, Appenuyc n Bant-Todd,
HepHcT n ®pymkun — Bce Kopuden IneKTPoOXUMUA.



