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B ocHOBY HacTosIeif mporpaMMbl IOJIOXEHBI CIEeAyIOlHe TUCHUILTHHBL:
TEOpuUs 9JIEKTPOJIUTOB, OCHOBBI TEPMOAUHAMHUKHU reTepOreHHBIX
3IIEKTPOXHUMHIECKHX CUCTEM, TEOPHs IBOMHOIO JJICKTPUUECKOrO CIIOS U SIBJICHUA
afcopOuyu Ha MeX(a3HBIX TIpaHHWIAX, KHHETHKa O3JIEKTPOAHBIX MPOLECCOB,
TPUKJIJHAS SIEKTPOXUMHUSL.

1. O6uue Bonpochbl

IIpesMeT ¥ CTPYKTYpa COBPEMEHHOM 1EKTPOXMMUU. MECTO 31EKTPOXUMUH
cpenu apyrux HayK. OCHOBHBIE MCTOPHYECKHE STallbl Pa3BUTHS JJIEKTPOXHMHUH.
O6J1acTH IPEMEHEHHUS JJIEKTPOXUMHUH U TIEPCTIEKTHBBI €€ JaTbHEHINero pa3sBuTH.

2. PaBHOBecHBIE H HEPAaBHOBECHbIE CBOMCTBA 3JIEKTPOJIHTOB

VOH-IMITOJBPHOE B3aUMOAEHCTBHE W TPUYMHBl YCTOMYMBOCTH HOHHBIX
cucteM. TepMomWHaMuueckhe M MOJENbHbIE METOJBI pacyera OHCPrUH
CONBbBATAIMM. XWMHYeCKas M peajlbHas OJHEPTHH CONbBaTalliM. OHTPOIHS
CONBBATAIMM MOHOB. JIMHAMMYecKas TeOopHs COJbBAaTAllMM M MOHATHE 00
OTpHLATENBHOM THApaTanuu. TepMoiauHaMHKa pPacTBOPOB — SJICKTPOJIMTOB.
Koo(pHIHeHTs aKTUBHOCTH HOHOB H METONIBI UX OmpejeseHus. PapHoBecus B
pacTBOpax 3NEKTPONUTOB. MeTO/BI onpesieNieHUs KOHCTAaHT PaBHOBECHS. Teopus
KUCJIOT ¥ OCHOBaHWHA. BHIBI HOH-HOHHOTO B3aMMOJEHCTBHS B pacTBOpax
3JIEKTPOJIMTOB, ACCOLMALHS HOHOB. BEIBON ypaBHCHHH TEOpUH Jle6asi- XroKKes
JUIA TOTEHIManTa MOHHOW atMocdepbl M i Kodp¢uuneHTa aKTHBHOCTH.
IIpumenenne Teopun Jlebas-Xrokkens K pacTBOpaM CHIBHBIX H cnabbIx
51ekTponuToB. COBpeMEHHOE COCTOSHHME TEOPHU PACTBOPOB IJIEKTPOIUTOB. Tunsl
pacTBopuTenel M MX cBolcrBa. KoppelsiMOHHBIE IOAXOABI K CPaBHEHHIO
cBoicTB pacTBopHuTeneil. CIeKTpOCKOMYECKHE METO/BI HCCIIEI0BAHMS PaCTBOPOB
3n1ekTpouToB. COCTOSIHME HOHOB B PacTBOPE.

HepaBHOBECHBIE SIBIEHHA B pacTBOPAaX dJIEKTPOJIUTOB: maddy3us,
MWIpalyiss ¥ HOHHBIE pPeaKklUuH. YpaBHCHHUS Hepucra-Oitamreiina 1 HepHera-
ITnanka. /uddy3uoHHBIM NOTEHIHAL. IlousaTHe YIENbHOM H SKBHUBAJIEHTHOMU
eKTponpoBoaHOCTH. 3akoH Komppayma. Yucna mnepeHOCa MW METOABI HX
onpenienenusi. [[0ABIKHOCTH OTJENBHBIX HOHOB, HX ONpPE/eTIeHHE U 3aBUCHMOCTD
OT MOHHOTO Pajyca, KOHIEHTPAUH 3JIEKTPOJIUTa ¥ OT TEMIIEPaTyphl pacTBopa.
AHOMaJIbHAS TIOJIBM)KHOCTD. BIIsiHAE BA3KOCTH CPEJIbI HA TPAHCIIOPTHBIC SBJICHUA
B pacTBopax. VIHTeplpeTanus sBICHUN DIEKTPONPOBOJAHOCTH C TOYKH 3pEHHS
teopun Jle6as-Xrokkens (9MeKTpoopeTHIecKui 1 peNaKcalOHHBIH 3 EKTHL;
ypaBHenne OHzarepa; s3pdexrsl Buna u JleGas-Danpkenrarena). Ilpeacrasnenue
0 CTPYKTyp€ U 3JIEKTPOIIPOBOJHOCTH HEBOIHBIX PACTBOPOB, PACIUIABOB M TBEPIBIX
SIEKTPONUTOB.  lloJIMMepHBIe  3NEeKTPONMTHL. ~ PacTBOpBI,  COACpXaIMe
COJIbBATHPOBAHHBIE JIEKTPOHEL.



3. OcHOBBI TEPMOAHHAMHKH IeTePOreHHbIX 3J1eKTPOXHMHYECKHX CHCTEM

[Tonsitue 00 BIIEKTPOXUMUYECKOM MOTEHIUAJIE. Ycnosue
3JIEKTPOXMMHYECKOTO PABHOBECHS Ha OTAENbHOH Mex(hasHOM rpaHule U B
snexTpoxumudeckoii Iend. Ckayku MOTEHLIHana Ha TIpaHUNaX pasjena das;
pasHocTi noTeHuuanoB l'ansBamm M Bonbra. [loHsTHe 3MeKTPOAHOrO
[IOTEHIMAaNa, CTAHAAPTHHIM 3JEeKTpOJHBI MoTeHnMan. YpasHeHue HepHcTa.
KOHIIeNIHS 21eKTPOHHOTO PaBHOBECHS Ha IPaHHIIE 2IE€KTPOJ/pacTBop. B3aumHbIe
TIpEeBpAIIeHNs] XUMUYECKOH U DIEKTPUIECKOH SHEPTMH B 3JIEKTPOXHMHYECKOM
cucTeMe. TepMOAMHAMHKA TalbBaHHYECKOTO SIIEMEHTa; ypaBHeHHe ['uGGca-
[enpMronsia. Meronsl omnpezeiaeHuss Kod(QQUIUEHTOB aKTUBHOCTH, KOHCTaHT
PaBHOBECHS HMOHHBIX pEaKUMi M YHMCel IIEPEHOCA HA OCHOBE H3MEPEHUH
3JIEKTPOJBIKYIIIMX CHJI. OJEKTPOXMMHUYECKOE DPaBHOBECHE Ha TIpaHUIE [ABYX
HECMEIIUBAIOIIUXCS XKUIKOCTEN, Ha MeMOpaHax U MOH-CEJIEKTUBHBIX JJIEKTPOJIaX.
[TpuHIMI paboThl CTEKISHHOTO 3IEKTPOA. DIEKTPOXUMUIECKHE CEHCOPEL.

4. JIBoOiiHO# 3JIeKTPUYECKHIi C/I0H U siBJIEHHS aJCOpOIMH HA
Mesk(a3HbIX TPAHHLIAX

MexanusM o00Opa3oBaHHMsS W TPUHIMIB SKCIIEPMMEHTAIBHBIX METOI0B
M3YYEHHs] JBOMHOTO JJIEKTPHYECKOro CJIOs. DIEKTPOKANMUIAPHBEIE SBJICHUS Ha
KUIKAX M TBEPABIX dJeKTpoaax. [ToBepXHOCTHbBIA H30BITOK, aJCOPOIHMOHHOE
ypaBHeHue  ['ub6ca. BeBog ©#  mpoBepka  o0IIero - ypaBHEHUS
3IEKTPOKAMUIISIPHOCTH. 3aBUCUMOCTb IIOTPAaHUYHOTO HATSDKEHHS OT MOTEHIIKANa,
cocTaBa pacTBOpa, TeMIepaTypbl W MpUpoAsl MeTaa. IloHATHEe O IOIHOM H
cBOOOIHOM 3apsjie dNeKTposa. [loTeHIMaNbl Hy1eBOro CBOOOJHOIO M HyJIEBOTO
IOJIHOTO 3apsfa; METOAbl HUX OmpejeneHus. TepMoaMHAMHUYecKas TeopHs
IIOBEPXHOCTHBIX SIBJICHUHM Ha METAUIaX, aJCOpOMPYIOMIUX BOJOPOJ U KHCIOPOI.
[TpoGiembr Bonbra 1 abcomoTHOro ckayka noreHnuana. MiMnenanc snexrpona u
SKBHBAJICHTHBIE DJIEKTPOXUMHUUECKUE CXeMBbl. EMKOCTB IBOMHOIO 3JIEKTPUYECKOTO
CJI0s; €€ 3aBHCHMOCTh OT IIOTEHIMaja 3JIEKTpOAa, COCTaBa pacTBOpa U €ro
KOHILIEHTpali. Poip MeTauM4ecKon OoOKJIaIKi B CTPOCHHUU J[BOHHOIO
BIIEKTPUYECKOTO cJI0sl. MeTo/bl u3ydeHHs JBOMHOIO ClI0s Ha METajllaX TPYIIIbI
IUIATHHBL:  aJCOpPOIMOHHBIA  METOX,  METOAbl  KPUBEIX  3apsDKEHHS,
BOJIETAMIIEPOMETPUH, U30ICKTPUYECKUX CABHUIOB IOTEHIIMANA, PaJIMOaKTHBHBIX
uHauKaTopoB. ONTHYECKWE U PEHTICHOBCKME METOIbl M3Y4YEHHs TDaHHIIBI
paznena anekTtpox-pactBop. Pusuueckue Meronsl ex situ. Cxanupyomas
TYHHEJbHAsT MHKDOCKOIHMS M CIIEKTPOCKONHMS M JpPyTrde 30HIOBBIE METOJBI.
CxaHupyrolias dJIEeKTPOXHUMUYECKass MUKPOCKOIHs. JIBOMHOM cj10i Ha IpaHMIlE
pacTBOp/BO3MYX. MoJienbHblEe TEOpUHM JABOMHOIrO cjos. BeIBox ypaBHEHHH st
3apsja snekTpona B Teopusix I'yu-Uanmena, Illrepna u I'pama. Dddexr Ecuna-
MapkoBa. SIBjeHHe YaCTUYHOTO IIepeHoca 3apsfa IpU aAcopOIMH HMOHOB.
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['unpoduinbHOCTS MOBEPXHOCTH. MeTofbl HM3ydeHHs M TeOopHs OOpaTHMOit
ajicopOLMK OpraHU4ECKUX COCIMHEHHWH Ha dJeKTponax. J[ByMepHBIe (a3oBbIe
ciod U (asoBble MEPeXOAbl B MOBEPXHOCTHBIX CJIOSX. MeETOAB M3ydeHHS H
XapaKTepHBle OCOOEHHOCTH aJcOopOIMH OpPraHMYecKHMX BEINECTB HA MeTalIax
IUIATUHOBOM IPYIIIBI.

Crpoenve 1BOMHOTO ClOS HA OKCHIOHBIX H  HOIYIPOBOJHHKOBBIX
9JIeKTpojax. J[BOMHOM 3SNEKTPUYECKHH CIIONH Ha TpaHMIE 3JIeKTPOA/paciiaB U
3IIEKTPOJ/TBEPABIH 3IEKTPOIIHUT.

Kpucramiorpapuyeckas CTpyKTypa HMOBEPXHOCTH M €€ POIb B CTPOCHHH
ABOMHOTO 3JIeKTpudeckoro cnos. IToHsTHe O (pakTaJbHBIX MOBEPXHOCTAX.
Merozs! onpeeneHns BETUYHHBI HCTUHHON MTOBEPXHOCTH 3JIEKTPO/IOB.

S. KnHeTHKa 3/1eKTPOAHBIX MPOLECCOB

OOmas  XapakTepUCTHKa  JJIEKTPOAHBIX  IIPOLECCOB M IIOHATHE
JAMHUTHPYIOIIEH cTaguu. MexaHu3Mbl MaccorepeHoca: nuddys3us, MUTpanys u
xoHBeKkuusA. CranuoHapHas aud@y3us Npu paspsje HOHOB HA OIHOMMEHHOM
MeTajlle, Ha PTYTH U Ha aMaJibraMe U POJIb SIBICHUH MUTPALUU B 3THX IpoIeccax.
Teopust xonBexkTHBHON mMbdy3uH. Bpamaromuiicss AUCKOBBIM 3JIEKTPOL U €ro
UCIIOJIb30BaHUE ISl M3YYEHHS SJIEKTPOXMMUYECKOM KHHETHKH. Bpalarormuiics
JHCKOBBIM 3JIEKTPOJA ¢ KoibloM. HecranumoHapHas auddysus K IUIOCKOMY H
chepuueckoMy  3JIEKTpOJaM IPH  I[OCTOSHHOM  [OTEHIHanze. Teopws
nonsporpaduydeckoro  Meroza. llomsporpaguyecKkie MakKCUMyMBl M HX
TeOpeTHYeCKass HHTeprperanusa. Bompramnepomerpusi. Ocummiorpadudeckas
nossporpadus. JIuddy3uonnsiii nmnenanc. Pasnudnbie Buabl nojsporpaguu Ha
IIEpEMEHHOM TOKe. XpoHonoTeHIHoMeTpust. OCHOBHBIE MPHHIIMIIEI K OJIOK-CXEMBI
pPENaKCallHOHHBEIX ~ METOJOB  M3Y4YeHHS  JJIEKTPOXHUMHYECKOH  KHHETHKH
(MMITyIbCHBIA TOTEHIMOCTATHYECKUH METOJ, MMITYJIbCHBIA M JABYXHMITYJIbCHBIMA
rajlbBAaHOCTATHYECKHE  METOHBI,  KyJOHOCTAaTHMYECKHH  METOH,  METOIbI
¢apameeBcKOro UMIIeIaHCca u (bapaneeBckoro BBITIPSIMIICHUS ).
ONeKTpoXMMHYECKasi HMIIeJJaHCHAsl CIEKTPOCKOMHs. TOHKOCIOWHBIE METOJIB.
VYV IbTpaMHUKpPOIIEKTPOIBI. Meron KBapIEBOTO MUKPOB3BEIITNBAHMUS.
IIpencraBneHuss o paboTe TOPUCTOTO  3JEKTPONA, CYCIEH3HOHHBIX U
GIIIoNIN3UPOBAHHBIX 3JIEKTPOJIOB.

OCHOBHBIE TIOJIOXKEHUSI TEOPUU 3aMEIJICHHOTO pa3psga. Tok oOMeHa.
3aBUCUMOCTh CKODOCTH peaklHd OT TeMIlepaTypsl. MneanbHas W peajbHas
SHEPruy AaKTUBAallMM. BIUsHHE CTPYKTYyphl JBOHHOTO S3JEKTPUYECKOIO CIIOS H
IIPUPOABI  DJJEKTpOAa  Ha  CKOPOCTh  cTaguu  paspsga.  [Iporecchr
3JIEKTPOBOCCTAaHOBIIEHUS HOHOB THAPOKCOHUS W aAHHOHOB Ha DJJIEKTPOJaX C
BBICOKMM II€peHANpsDKEHUEM BBIZIENIEHUsT Bojopona. Pombs paboTel BBIXOJA



3JIEKTPOHA B KMHETHKE DJIEKTPOJHBIX NPOLEccOoB. POTOIMHUCCHS SIEKTPOHOB 13
MeTaJlla B PacTBOp. OIEKTPOXMMHUYECKas TIEHepallhs COJIbBATHPOBAHHbIX
3JIEKTPOHOB. Oco0OeHHOCTH IIEKTPOXUMUYECKON KUHETUKHU Ha
NOJNYIPOBOAHUKOBBIX ~ dJleKTpojax.  Teopus M METOABl ~ M3YHCHHUI
3IeKTPOXUMHUYECKHX IIPOLIECCOB, BKIIOYAOIIUX FOMOICHHBIE UM IE€TEPOrCHHBIC
XUMHUYECKUE CTaJuH.

KHHeTHYeCKHe W KaTaIUTHIEeCKHe TOKH. BiusHUEe KOMIIIeKCOOOpa3oBaHus
Ha KHHETHUKY 3JIEKTPOAHBIX PEAKIIMH.

CTaguiHBI IEPEHOC JJIEKTPOHOB B  JJIEKTPOXMMHUYECKHX PEaKIHAX.
MexaHu3M peakiiy BBIIENEHUs BOJOPOJa U 3IEKTPOBOCCTAHOBICHUS KUCIOPOAA
Ha pasiIMYHBIX dJeKTpofiax. Pomp ancopOiuy MOBEPXHOCTHO-aKTUBHBIX BEIECTB B
SIEKTPOXHMMYECKONW KHHETHKe. KHHETHKa 2JIeKTPOXMMHYECKHX pPeaKUud ¢
y4acTHEM OpraHW4ecKHX BemecTB. OOliue METOABI YCTaHOBICHUS MEXaHH3Ma
CIIOXKHOM DJIEKTPOXHUMHYECKOH peakiuu. Meronsl onpeneneHuss NpUpOIBI
MHTEPMEIUATOB DJIEKTPOAHBIX MpoleccoB. KHHeTHKa pa3ioxKeHusl aMabraM u ee
CBA3p C IIEPEHANpPsDKEHHEM BOJOpOJAa Ha PTYTH B KHUCIBIX M IIENTOYHBIX
pacTBOpax.

Dnektpokaranu3. CopOuus M ancopOuus BOIOPOAA  SJIEKTPOIHBIMU
MarepuaiamMu. BaxkHeHIne TUIIBI 2JIEKTPOJHBIX MAaTEPHAJIOB.

TepMoauHAMHKA U KMHETHKA 3JIEKTPOXMMHUYECKON HyKiealuu. Mexanusm
peakiumii, MpoTeKaoIX ¢ oOpa3oBaHMEM HOBOH ¢aspl. Meronsl u3ydeHHs
HAuaJBHEIX  CTaauil  JJIeKTpOKpUCTAUIM3auuu.  llepeHanpsokeHwe — TpH
00pa3oBaHMK JBYMEPHBIX U TPeXMEpHBIX 3apojbllieid. Teopus moBepXHOCTHOM
b dy3un a1aTOMOB. DJIEKTPOOCAXKAECHHE METAJLIIOB.

DIIEKTPOXUMHUYECKast TEOPUST KOPPO3UH MeTaIoB. CONpsHKEHHBIE PEaKIUH
B IIporiecce pacTBOpeHHus MeTauioB. CranuoHapHble nmoTeHnuansl. IlaccuBanus
METAUIOB M IIOJYIIPOBOJHUKOB. MeXaHU3MBl pOCTa OKCHUIHBIX IUICHOK. THIIBI
JIOKQJILHOM KOppO3uU. MeToNbl 3allUuThl METAJNIOB OT KOPPO3HH M METOMBI
KOPPO3HOHHOT'O KOHTPOJIA.

TeopeTrueckre TpeACTaBlIeHUs OO0 JJIEMEHTapHOM akTe IIepeHoca
3JIEKTpOHA B TOMOTEHHBIX M TETEPOreHHBIX PpeNOKC-Tpoueccax. THIIbI
TOMOT€HHBIX HOHHBIX peakiuii. MeTo/bl M3y4eHUsl HOHHBIX peaKklii B pacTBOpax
ANeKTpoSUTOB. CXOACTBO M pa3IM4yhe TOMOTEHHBIX M OJJIEKTPOAHBIX DPEaKIUi
nepeHoca anektpona. CootHomenue bpercrena. TpakToBKa 31€MEHTapHOIO aKkTa
Ha ocHOBe Teopuu [ opuyun-lIlonsau u Teopuu peopraHusalid PacTBOPHTEIS.
KBaHTOBO-MeEXaHHUECKAS TEOpUs Jleruua-Jloronanze-Kysnenosa.
DKCIEepUMEHTAJIbHBIE IOAXOABI K IpoBepke d3Tod Teopuu. OOBIYHBIN,
6e36aphepHbIil ¥ Oe3aKTHBALOHHBIH pa3psa. OusndecKkuil cMbICT KoddpunuenTa
mepeHoca B paMKaX ~ COBPEMEHHOM  KBaHTOBO-MEXaHHYECKOH  TEOpPHH



SJICMEHTApHOI0 aKTa 3JEKTPOAHBIX peakiui. KBaHTOBO-XUMHMYECKHe MOIXOIbI K
pacyeTy CKOPOCTEH peakLuii IepeHoca SIEKTPOHa.

OyHIaMeHTabHbIE aCIIEKTHI HJIEKTPOXUMHUHM TIPOBOISIIIHX IIOJIUMEPOB.

SIBnenne  5IEKTPOXMMHYECKOW  HHTEpKAJISILIHH. ONeKTpOXUMHYECKHE
CBOMCTBA MHTEPKATUPOBAHHBIX MATEPUAIIOB.

@oT0251eKTPOXUMHS. JIa3epHAas HIEKTPOXUMHSI.

Ilepronuyeckue 1 XaOTHYECKHUE SBIEHHS B SIEKTPOXHMHYECKHAX CHCTEMAX.

IIpoGneMbl  GuodnmekTpoxumuM.  Pefokc-Tporieccl B Ouocucremax;
BIIEKTPOXMMUS OHOMeMOpaH 1 UX MOZETIEH.

6. DieKTpoXHMHYEeCKHe NPOH3BOICTBA

XUMAYECKHE MCTOYHHKHA TOKa. TOIUTMBHBIE 5JIeMeHTH. CBHHIOBBIE
aKKyMynATOpsl.  CepeOpsHO-IIMHKOBBIE aKKyMyJIATOpHL. —KamMmuii-HuKeneBbie
aKKyMyJIATOpDBl M WX aHaJIOrd. MeTa-Bo3aylIHble CHCTEMBI. JIUTHEBBIE
MCTOYHUKH TOKa. CynepKOHIEHCATOPEL.

l'anbBanoTexnuka. TUIBI ragbBaHUYECKUX IOKpPHITHIL. PaccemBaromas
CIIOCOOHOCTB 3JIEKTPOIIMTOB. DIEKTPOXHMHUYECKOE OKCHIMPOBAHHE METAILIOB H
CIUIaBOB. JIIEKTPOXUMHYECKas pa3MepHas oOpaGoTka. HaBomopoxusanwe u
BOJIOpOJHAs XpyNKOCTh. OyHKIIMOHAIBHAS IAJIbBAHOTEXHUKA.

I'unposnexTpomeramtyprus.

ONEKTPOXMMHYECKOe [POU3BOACTBO XJIOpA, INENOYel, OKHUCIHUTENEiL.
ONEKTPOXMMHYECKHUI CHHTE3 OPraHMYeCKUX BEIIeCTB.

ONEKTPONU3 pPaCIUIaBICHHBIX COEJUHEHMH. I[IpOM3BOACTBO ANFOMHHHS.
IIpousBoacTBo IIETTOYHBIX 7§ 1IEJIOYHO-3EMENTBHBIX METaJUIOB.
OnexkTpopapuHUPOBAHUE.

ONEeKTPOXUMHUYECKHE npeobpazoBaTenu UHPOpPMAaLIUH u
3JIEKTPOXMMHYECKHE 3IEKTPOHHbIE YCTPOMCTBA. DIEKTPOXPOMHBIE YCTPOMCTBA.

ONEeKTPOXUMHUYECKHE TE€XHOJIOTUU LISt MUKPO3JIEKTPOHHKH.
HaHoa51ekTpoXuMHus 1 HAaHOTEXHOJIOTHS.

Teopus snekTpoxuMHYECKUX pEaKTOPOB.

OKOJIOrHYeCcKHe aCIeKTBI JIIEKTPOXUMHUYECKUX TEXHOJIOTHH.
OJIeKTPOXUMHUYECKHE METO/IBI OYMCTKH BOMBI.

Pexomenayemasi OCHOBHas JinTepaTypa

1. HNamackun B.b., Ilerpuit O.A., Ilupmuna I'.A. DnexTpoxummus. M.:
Xumus, 2001.

2. HNamackun B.b., Iletpmit O.A. Dnekrpoxumus. M.: Brlcmas mkona,
1987.

3. Jlenaxeii I1. JIBoiiHOM CIIOM U KMHETHKA 3JIEKTPOAHBIX MpoleccoB / ITox
pen. A.H.®pymkuna. M.: Mup, 1967.
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4. Kopsita U., [IBopxax U., boraukosa B. Onexrpoxumus. M.: Mup, 1977.

5. Kpumrranuk JL.U. DnextponHsie mpouecchl. MexaHu3M 31€MeHTapHOIrO
akta. M.: Hayka, 1979.

6. Ilpuxnagnas snexkrpoxumus / Ilox pen. A.JL.Porunsna, 3-e w3m. JL.:
Xumus, 1974.

7. Npuknagnas snexrpoxumus / [loxg pen. H.T.KyapsBuepa, 2-¢ uzn. M.,
1975.

8. Po6uncoH P., Ctokc P. PactBops! anekrponutos. M.: UJI, 1963.

9. ®errep K. Onexrpoxumuyeckas kunetuka. M.: Xumus, 1967.

10. ®pymkun A.H. ITorenuumans: HyneBoro 3apsiaa. M.: Hayka, 1982.

JlonoJHHTeIbHAS JIHTEpaTypa

1. barouxmit B.C., Cxynaun A.M. XuMMHYeCKHME€ HCTOYHHUKHA TOKa. M.:
Oneprousaar, 1981.

2. Jlamackun b.b., Iletpuii O.A. BBemeHue B 3JEKTPOXMMHYECKYIO
KUHETHKY. 2-¢ u31. M.: Beicmas mkoia, 1983.

3. I'amOypr 10.JI. Onextpoxumuueckas KpPHCTAIM3ALHS METAUIOB U
cmwaBoB. M.: SInyc-K, 1997.

4. Msamiun B.A., IlneckoB }O.B. DnekTpoxuMust MMOIynpoBOJHUKOB. M.:
Hayka, 1965.

5. ¥Yxwe E.A., bykyn H.I'. Tepasle anektponutsl. M.: Hayka, 1977.
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