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1. BBeaenue

[IporpaMMa BCTYNMTENBHBIX HWCHBITAHWM IIPEAHA3HAYCHA JUIS JIWL, >KEJIAFOLINX
noctynuTe B Maructpatypy PI'bOY BO «PXTY wum. .M. MengeneeBa» 1o
HarnpaBiieHuto noAroroBku 18.04.01 Xwumuueckas TexHosoruss  (Marucrepckas
nporpamMma: «JEeKTPOXUMHUUYECKUI CUHTE3 U 00paboTka MmoBepXHOCTHY). [IporpamMmma
pa3pabotaHa B COOTBeTCTBUU C [lopsnkoM opraHu3al W OCYIIECTBICHUS
o0pa3oBaTeIbHON JESITENIHHOCTH 10 00pa30BaTEIbHBIM MPOTpaMMaM  BBICIIETO
oOpa3zoBaHus — [mporpamMmaM OakajllaBpuara, MporpaMmaM  CHEIUAIUTETA,
MporpaMMaM MarucTpaTyphl, YTBEPKIECHHBIM NpUKa30M MUHUCTEPCTBA 00pa30BaHUS
nu Hayku P® ot 6 ampens 2021 roma Ne 245. ITlporpamma pekoOMeHIyeTcs ISt
MOATOTOBKM K BCTYNUTEIBHBIM HCHOBITAHUSIM BBIMYCKHUKOB OakajiaBpuata U
CIICLIMATIMTETA KJIIACCUYECKUX YHUBEPCUTETOB, TEXHUYECKHUX M TEXHOJIOTHMYECKHUX
By30B. Cojiep>kaHue nporpaMmbl 6a3UpyeTcst Ha CIEAYIOIIMX YU€OHbBIX JTUCHIUTUINHAX
«OO0111ast 1 Heopranuyeckass XuMusy, «Opranuueckas XumMus», «Ouzndeckas XuMus»,
«Komnounnas xumusi», «lIporecchl u anmapaTsl XUMUYECKON TexHOIOTHNY, «O01as
XUMHUYECKAsT TEXHONOTHs», «CHCTEMBI YNpPaBICHUS XUMHKO - TE€XHOJOTMYECKUMH
npoueccamuny, «MoaenupoBaHue XUMUKO-TEXHOJIOTHUECKHUX MPOLIECCOBY » U IPYTUX
CICIUAJIbHBIX y4EeOHBIX JUCHUIUIMHAX, TmpenogaBaembix B PXTY wum. JI.W.
MenneneeBa B pamkax Harpasiienus: moaroroBku 18.03.01 Xumuyeckas TEXHONIOTHUS:
«Teopernueckass 3nekTpoxumus», «OCHOBBI 3IEKTPOXHUMUYECKOW TEXHOJIOTUH
(37IeKTpOCHHTE3 U rajbBaHOTEXHMKA)», «Kopposuss u 3ammra MeTaioBy,
«PecypcocOepexxenne ©  JKOJOTUYECKass  O€30MacHOCTh  DIEKTPOXMMHYECKUX
ITPOU3BOJICTBY, «O6opynoBaHue Uil AJICKTPOXUMHUYECKUX  TEXHOJOTHIN»,
«DyHKIMOHATbHBIE TAJbBAHUYECKUE TMOKPBITUS M TajbBaHOMIACTHKA», «OCHOBBI
TEXHOJIOTUA KOHBEPCUOHHBIX MOKPBITHI», «DJIEKTPOXUMHUYECKAsT TEXHOJIOTUS YUCTHIX
METAUIOB», «MeToapl  HKCCIENOBaHMS B  TEXHOJOTMU  DJIEKTPOXUMHYECKHUX
rpoueccoBy, «[IpakTUKyM MO 3JIEKTPOXUMHUYECKUM IIPOLIECCAM»

2.ConeprxxaHue NporpaMMbl

2.1. DyIeKTpOXuMHYeCKHe CHCTEMbI
Krnaccudukanust mpoBOAHUKOB 3IEKTPUUECKOr0 TOKa, MpoBoAHUKH | 1 ||
POoJ1a. DJIEKTPOIN3 KaK OKUCIIMTEIBHO-BOCCTAHOBUTENBHBIN ITPOLIECC.
3axonbl Qapanes. Yucno Papazes u ero ¢puznyeckuit cMmpicia. OCHOBHbBIE
TUNBIKYJIOHOMETPOB. [IpHunHbI KaXXyIuxcs OTKIOHEHUH OT 3ak0HOB Dapajes.

2.2. MoHHBbIE paBHOBECHSI H AKTUBHOCTD 3JIEKTPOJIMTOB
Knaccudukanusi pacTBOPOB 3JIEKTPONUTOB. Teopuss 3IEKTPOIUTUYECKON



AUccolMaliMM  AppeHuyca: JOCTOMHCTBA M HENOCTAaTKH, TPAHMIIBI

IIPUMEHUMOCTH.

VYpaBuenue I'mb0ca—/{rorema. MOH-MOHHOE B3aUMOJEHCTBUE B PacTBOpPax
AJIEKTPOIUTOB.

Teopust Jlebas—I'tokkens: OCHOBHBbIE JOMYUIEHUs, MPEACTABIECHUE O HOHHON
atmocgepe, ompeaeneHue Kod(O(HUIMEHTOB aKTHUBHOCTH B Teopuu J[lebas—
['toxkens. JloctounctBa u HenocTaTku Teopun [edas—Irokkenst u rpaHuIlbl e€
IPUMEHUMOCTH.

2.3. Ilpouecchl mepeHoca B 3JIeKTPOXUMHYECKHX CHCTEMAaxX

Huddysus, murpanus W KOHBEKTHUBHBIM TIEPEHOC HMOHOB. MEXKHOHHOE
B3aUMO/JICHCTBHE B YCIOBUAX MPOXOKIAEHUS OCTOSHHOI'O TOKA YEPE3 PACTBOPHI
anekTponuToB: Teopus [lebas—Irokkens—Onzarepa. Kartadopernueckuii u
penakcauuoHHbIA 3PPEKTHI.

Yucna nepeHoca 1 MeTobl ux onpeaeneHus. [1ogBMKHOCTh HOHOB BOAOPO/Ia
UTUAPOKCHUIIA B BOJHBIX pacTBOpax.

DNeKTpONpPOBOAHOCTh HEBOAHBIX PACTBOPOB.

MopenbHble MPEACTABICHUS O CTPOCHHHM HOHHBIX XUAKOCTEH. MexaHu3m
ANEKTPOIPOBOIHOCTH PACIIaBOB. TBepjble 3JMeKTpoinuThl. Yucna mepeHoca B
TBEPABIX IEKTPOIUTAX.

2.4. Ckayky NMOTeHIHAIa HA (Pa30BbIX IPAHMIIAX U JIBOWHOI IJIeKTPHYECKUI
cJIoi

Ckauku moTeHIMana Ha (a3oBbIX rpaHulaX. [I0BEpXHOCTHBIN, BHEIIHUN U
BHYTPEHHUI MOTEHIMANIbI. BoJIbTa-MoTEeHINAN U rajbBaHU-TIOTCHIIUA.

Onextponpmwkymas cuia (DC), kak cymMma raibBaHU-TIOTEHIMATIOB U
BOJIbTA- TMOTEHIIMAJIOB. YCJIOBHUS PABHOBECHUS MEXJY KOHTAKTHUPYIOIIUMU
dazamu. Omnpenenenue >IEeKTPOJHOTO MOTEHIMana. Y paBHeHue HepHcra st
UJICaIbHBIX U PEATTbHBIX CUCTEM.

Mexanu3m BoO3HUKHOBeHUs u mnpupoga JIO3C B  3IEKTPOXUMHUUECKUX
cuctemax. ObpazoBanue JIIC 3a cu€r mepeHoca 3aps>KEHHBIX YacTHUIl Yepes
MexX(}a3HyI0 TpaHUIy MPU YCTAHOBJICHUHU AJIEKTPOXHUMHUYECKOTO PaBHOBECHS.
WNoHHBIN CKayOK MOTEHIMala; HYJIEBbIE PACTBOPbI M TOTEHIMAT HYJIEBOTO
3apsiia. O6pazoBanue JIOC 3a cu€r moABeAEHUS 3aps/oB OT BHEIIHETO
UCTOYHMKA TOKA; UACAIbHO MOJAPU3YEMBIE M HEMOJISAPU3YEMBIE SIIEKTPOJIBI.
Tox oOmeHa.

Oo6pazoBanme JIOC 3a cuér cnenuduueckoil ajcopOIMU HMOHOB W
NPEANOYTUTENIbHOW OpPUEHTAIMU TMOJSIPHBIX  MOJIEKYJ pacTBOPUTEN U
PacCTBOPEHHBIX BELIECTB.

OcHOBHOE ypaBHEHHUE JJICKTPOKAMIWIISIPHOCTH; aJCOPOIMOHHOE ypaBHEHHUE
I'n66ca u 1-e ypasuenue Jlunnmana. Meroast uzydenus JJOC. Emxocts JIDC.



2-¢ ypaBHeH#ue Jlunmnmana.

Mogaenu JI2C T'enbmronbna, I'yn—YUsnmena. X 10CTOMHCTBA U HEAOCTATKHU.
[IpeacraBnenne o [DC kak o TUIOCKOM KOHJeHcatope; y4€r nauddy3Hoin
npupoasl JI9C; mpuponma u 3apsn miotHoro U auddysHoro ciaoés. Momenn
['pama.

2.5. KnuHeTHka 3JIeKTPOHBIX NMPOIECCOB
OnpeneneHue nepeHanpsbkeHuss ©W noysipusauuv. OCHOBHBIE — CTaJAuM

JJIEKTPOXUMUYECKOHN PEAKIUH.

CyMMapHbIid TIOTOK M €ro coctapismoniue. CBs3b CyMMapHOrO MOTOKAa C
IUIOTHOCTBIO TOKA. JuPy3noHHBINH, MUTPATMOHHBIA U KOHBEKTHUBHBIN MOTOKH.
Bpamarommiicst IMCKOBBIN JEKTPOJI, ypaBHEHUE JIeBuya.

[TepBeiit 3akon duxa. Kosdhdumuent muddysun. [logBmwkHOCT, HOHOB, €€
cBsI3b ¢ Kod(ppunnenrom nuddys3un (ypaBHenue Hepacra—iHITEHHA).

DNEKTPOXUMHUUYECKOE TMEPEHANpPSIKEHNE, OCHOBHBIC YPaBHEHUS TEOPUHU
3aMeNJIEHHOro pa3psga. YpaBHeHue DojbMmepa, €ro 4YacTHbIE CIydad IpU
MaJbIX U OOJIBIINX MepeHanpsHkeHusax. Y paBaenue Taderns.

VYpaBuenne @pymkuHa. Bamsaue npupoast wMerawia u pH  Ha
nepeHarpsHKeHUe BhIJICTICHUST BOJOPOJa B pacTBOpax € IMOCTOSIHHOM HOHHOM
CUJION U B PACTBOPAXYHUCTBIX KUCIOT U OCHOBAHUM.

2.6 IIponecchl 2JIEKTPOJIN3a € Bbl/IeJIeHHEM MeTAJLI0B

3amUTHBIE W 3alIUTHO-IEKOPATHUBHBIE TOKPBHITUSA. MHOIOCIOWHBIE W
KOMITO3UIIMOHHBIE TaTbBAHUYECKHUE TIOKPBITHS.

@DyHKITMOHATIbHAS raJibBAaHOTEXHUKA. Ob6nactu MPUMEHEHHS
(GYHKITMOHATBHBIX TATbBAHUYECKUX TTOKPBITHIA.

DNEKTPOXUMUYECKHE TIOKPHITUS B TEXHOJOTHSX HM3TOTOBJICHUS I€YaTHBIX
I1aT ¥ UHTErPATBHBIX MUKPOCXEM.

2.7 Ilpouecchl 2J1eKTPOIM3a 0e3 BblIeJIeHUS MeTAJLI0B

DNEKTPOIUTUYECKOE PA3NIOKEHHE BOJABI C IIEJbI0 TMOJY4YeHHs BOAOPOAA U
Kuciopoia. TeopeTundeckre OCHOBBI MPOIECCa AIEKTPOIN3a BOJIBI.

DNEKTPOXMMUYECKOE TPOU3BOJCTBO XJIOpa, IIEOYM M AJIEKTPOCHUHTE3
KHUCJIOPOJIHBIX COEAMHEHUN XJI0pa.

DJIEKTPOCUHTE3 OKUCIUTENIEH — COeITMHEHUI MapTaHIia.

3. HpuMeleﬂe BOIIPOCHI JId TOATOTOBKH K BCTYIUTCJIBbHOMY
HCIIBITAHHUIO

BOHDOCBI 110 XUMHUYECKOU TEXHOJOT UM

1. Bmamsame ancop6mmu IIAB Ha KHHETHKY 3JIEKTPOBOCCTAHOBJICHHS HMOHOB
MetaioB.  Oddekr Jlomkapésa. IlpenenbHbI  aACOpOIMOHHBIA  TOK.



10.
11.

12.

13.

[lepBuyHOE W BTOPUYHOE WHTHOMPOBAHWE TMPOIECCOB AIEKTPOOCAKICHUS
METaJJIOB U CIJIaBOB.

Pacnipenenenre Toka W MeTala 1O TOBEPXHOCTH KaTo/a, pacCcerBaroIas
CIIOCOOHOCTH AIEKTPONUTOB. Mukpopacnpeneienue meramia. Juddysmnonno-
aJicopOIIMOHHasT Teopusi BhIpaBHUBaHUS. [lomydeHne OnecTSIIMX MOKPBITHM.
OCHOBHBIE TTOJIOKEHUS TEOpUU 0IECKOOOPaA30BAHUS.

OCHOBHBIE 3aKOHOMEPHOCTH COBMECTHOTO pa3psga HOHOB METaJUIOB.
DIIEKTPOOCAXKICHHUE CIIJIABOB.

3alUTHBIE W 3allUTHO-IEKOPATHUBHBIC TMOKPBITHS. MHOrOCIONHbIE U
KOMITO3UIIMOHHBIE TATbBAHNYECKHUE TIOKPHITHSI.

[ToaroroBka MOBEPXHOCTH CTAIM W JAPYTUX METAUIOB. DJIEKTPOOCAKICHUE
meraumdeckux  (Zn, Cu, NI) TOKpeITUH. DNEKTPOIUTHI U  YCJIOBHS
AIIEKTPOIIU3A.

@OyHKIIMOHATIbHAS raJlbBaHOTEXHHUKA. Ob6nactu PUMEHEHUS
(GYHKIIMOHATHHBIX TATbBAHUYECKUX TIOKPHITHH.

DNEKTPOXMMHUYECKHE TOKPBITUS B TEXHOJIOTMSX M3TOTOBJIEHUSI TI€UaTHBIX
TUTaT ¥ UHTETPATBHBIX MHUKPOCXEM.

DNEKTPOIUTUIECKOE PA3IIOKEHUE BOABI C IENbI0 TOJYyYECHUS BOAOPONA H
Kuciopoaa. TeopeTnueckre OCHOBBI TIpoIlecca IIEKTPOIN3a BOIBI.
DNEKTPOXMMUYECKOE TPOU3BOJCTBO XJIOpa, WIENOYM U DIEKTPOCUHTE3
KHCIIOPOJTHBIX COCTMHEHUHN XJIOpa.

DJIEKTPOCUHTE3 OKUCIUTEINICH — COeIMHEHU MapraHIia.

Texnuueckre OTXOABI TalbBAHMYECKOTO  MPOM3BOACTBA.  McTouHuKH
BO3HUKHOBEHUS YKOJIOTUIECKOMN OIMaCHOCTH.

DNEKTPOXUMUYECKHE METOJIbI OYMCTKM CTOYHBIX BOJ TallbBAHMYECKHUX
MIPOU3BOJICTB Ha puMepax AIIEKTPOQIIOTAIINH, AIIEKTPOIHU3a,
AIEKTPOKOATYJISALINH).

MeMOpaHHBIC METOJIBI OYMCTKH CTOYHBIX BOJ TaJIbBAHUYCCKUX IPOU3BOICTB.
[Ipumepsl.

TeopeTnueckne BOIIPOCHI

1. Knaccuduxanus mpoBOJHUKOB IEKTPUUYECKOr0 TOKA, MpoBOAHUKHU | u |l
poja. DIeKTPOoIu3 KaK OKUCIUTEbHO-BOCCTAHOBUTEIBHBIN MPOIIECC.

2. 3akonsl ®apanes. Yucno Dapanmes u  ero (bU3UYECKU  CMBICT.
OCHOBHBIE THUIBI KYJOHOMETPOB. [IpHUMHBI KaXXYyIIUXCS OTKIOHEHHUM OT
3akoHOB Dapajes.

3. Uonorenst u wuonodopsl. Kiaccudukamuss pacTBOPOB 3JIEKTPOIUTOB.

Mexanusm o0Opa3oBaHus pacTBOpPOB JJIEKTPOJIUTOB. Teopus
ANEKTPOJIUTUYECKON  auccouuanud  AppeHuyca:  JIOCTOMHCTBA U
HEJ0CTaTKH, TPaHULIbI IPUMEHUMOCTH.



4. Ypasuenue ['u66ca—/{rorema.

o1

Teopus Jlebas—I rokkens.

6. Uucna mepeHoca u Metonbl ux onpeaeneHus. [loaBMKHOCT HMOHOB
BOJIOPO/ia U TUAPOKCHUIIA B BOJHBIX PACTBOPAX.

{. DIEKTpONpPOBOJHOCTH HEBOJHBIX PACTBOPOB.

8. MojenbHble MPEACTABICHUS O CTPOSHUHM MOHHBIX KUAKOCTEeH. MexaHu3m
AJIEKTPONPOBOJAHOCTH  pacIUIaBOB.  IBepaple  BIeKTposuThl. Ywucna
nepeHoca BTBEP/IbIX JIEKTpoauTax. CylnepruOHHbIE IPOBOAHUKH.

9. Ckauku noreHiuana Ha (pa3oBbIx rpaHunax. [{IoBepXHOCTHBIN, BHEITHUHN U
BHYTPEHHUU MMOTEHIMAJIBI. BolbTa-noTeHIMaN u rajlbBaHu-II0TEHIINAI.
10.Onextpommwkymas cuna (3/1C), kak cymMMa rajabBaHU-TIOTCHIIMAIOB H
BOJIbTA-TIOTEHIMAIOB. Y CIIOBUSI PABHOBECHUSI MEXAY KOHTAKTHPYIOIIUMH
¢dazamu. OnpeneneHue >IEKTPOAHOrO MoTeHIMana. YpaBHenue HepHcra

JUISL UJICANTBHBIX U PEATIBHBIX CUCTEM.

11.Mexanu3sM BO3HUKHOBeHHsI U mpupoaa JDC B 3IEKTPOXUMHUECKUX
cucrtemax. O6pazoBanue JIDC 3a cuér mepeHoca 3apsKEHHBIX YaCTHUIL
yepe3 Mex(pazHyl0 TpaHUIy MpPU YCTAHOBJICHUM 3JIEKTPOXMUMHUYECKOTO
PaBHOBECHSI.

12.Bpammaronuiicss AUCKOBBIH 3JIEKTPo1, ypaBHeHUE JleBuya.

13.1Tepserit 3axkoH Puka. Koapdunuent quddys3uun. [lonBmxkHOCTH HOHOB, €€
CBA3b ¢ Ko3(ppuuuentom nuddysuu (ypaBHenne HepHcra—DiiHIITElHA).

14.O1eKTpOXUMHUYECKOE TepeHaIpsHKEHUE; OCHOBHBIE YpaBHEHUS TEOpUU
3aMEeIJICHHOr0 paspszaa. Y pasHeHue dosibmepa, €ro 4aCTHbIE Clly4yau IPU
MaJbIX ¥ OONBINNX TIepeHaNpsoKeHusIX. Y paBHenue Taderns.

15.YpaBuenue @pymkuHa. Brausaue mnpupoasl wmerauia u pH  Ha
NEepEHANpPsHKEHUE BBIIEIEHUS BOAOPOJa B pPAcTBOPAaX C IOCTOSHHOU
MOHHOW CWJION U B pacTBOPax YMCTHIX KUCIOT U OCHOBAHUM.
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