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1. HaumeHoBaHUE QM CIUATIIHHBI
DNEeKTPOXUMHUS

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JucrunmHa BxoauT B biiok « biok1.A.00 » oO6pa3oBaTebHON MTPOTrpaMMBbI IO HAITPABJIECHUSM MOATOTOBKH
(ceruanbHOCTSIM):

Hanpasnenue: 18.06.01 Xumudeckass TEXHOJIOTUS

HAIPAaBIEHHOCTh TEXHOIOTHS 3JIEKTPOXUMHUYECKUX MPOILIECCOB U 3aIIUTa OT KOPPO3UU



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare 0OCBOCHUS IUCIUILTHHBI DJIeKTPOXUMHUSA y 00yJaroIerocs JOJKHBI ObITh C(HOPMHUPOBAHBI
CJIEAYIOLINE KOMIIETCHIIHH:

18.06.01 XuMuueckasi TEXHOJIOTHS (HAPABICHHOCTD : TEeXHOJOTHSI SJIEKTPOXUMHYECKUX IPOIIECCOB M 3alUTa
OT KOPPO3UH)

IIK.1 Bnaneer dpyHmaMmeHTaIbHBIMHU 3HAHUSIMH B 00J1aCTH XUMHUYECKUX TEXHOJIOTHI B 00BbEME,
JIOCTAaTOYHOM JIJIsl PEIICHUS] HAYYHO-UCCIIEIOBATEIbCKUX 3a1a9

HNuaaukaropsl
IIK.1.2 Brnageet ¢pyHIaMeHTAIBHBIMU 3HAHUSIMU B 00JIACTH AJIEKTPOXUMHUU B 00BEME, IOCTATOUHOM IS

PEIICHUS HAYYHO-UCCIICAOBATCIILCKUX 3a/1a4d



4.

O0beM U coepkaHue TUCHHUILINHBI

HanpaBﬂeHm[ MNOATr0TOBKH

18.06.01 Xumnueckas TEXHOIOTHS (HAIIPaBIEHHOCTb: TE€XHOIOTUs
NIEKTPOXUMHUYECKUX ITPOLIECCOB U 3allUTa OT KOPPO3UH)

¢opma o0yuenus

(ak.4ac.)

O4YHast
NeNe TpumecTpoB, 7
BbI/ICJICHHBIX 1JIS1 U3y4YeHUS
AUCHMILINHBI
O0beM AUCIHUILIMHBI (3.€.) 4
O0beM JUCHUILIMHBI (AK.YaC.) 144
KonTakTHasi padora ¢ 48
npenoaaBartesieM (aK.4ac.),
B TOM YHCJIE:
IIpoBenenue JeKIUOHHBIX 24
3aHATHI
IIpoBeneHne NpakKTHYECKHUX 24
3aHATHI, CECMHMHAPOB
CamocTrosiTesbHast padoTa 96

DopMbI IPOMEKYTOUHOM
arrecTaumMu

Ox3ameH (7 TpumecTp)




5. AHHOTHpOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

DJIeKTPOXUMHUS
PaBHOBecHbIe AIBJIeHHS B PACTBOPAX 3JIeKTPOJIUTOB

Hon-gunosibHoe B3aumMoeiicTBHe B pacTBOPax 3/1eKTpoauToB. ConbBaTanus U ruaparanms.
HNoH-noHHOE B3anMOIeliCTBHE B PACTBOPAX 3JIEKTPOJIUTOB
HenocraTku Teopuu 3MeKTPOIUTHUECKON AUCCOIMANN AppeHryca. DHEPTUs KPUCTAILTUYECKON PEIIeTKU U ee
pacuert. IIpuunHbI HEAOCTaTKOB TeOpUHU. TeIrIOTH coNbBaTalK (THUAPATAIMN), HOHO(OPHI U HOHOTECHBI.
TermmoTel ruapaTtanui HOHOB SKCIICPUMCHTAJIBHBIC, PCAJIBHBIC U XUMHUYCCKUC. MOI[CJII)HI)IC MCTOIBI pacucTa
SHEPTHUH TUapaTanui HoHOB (Mojenb bopHa; meton Ban-Apkens u ne-bypa; meron bepnana u ®aynepa).
Omnpenenenre peanbHbIX YHEPTHM TUApPATAIIIN HOHOB. DHTPOMHS CoJbBaTallii HOHOB. COCTOSTHIE HOHOB B
pacTBope.
Honnas atmocdepa. Teopus snexrponutoB [lebast u ['ToKKems: HCXOHBIE TTOI0XKEHUS, BBIBOJI TIPEACTHHOTO
3akoHa JleOas u ['toKKems, COmocTaBlIeHUE TEOPHH C OIBITOM, JalbHEHIIIee pa3BUTHE TEOPHUH.

HepaBHoBecHbIe SIBJIeHHSI B PACTBOPAX 3JIEKTPOJIUTOB

JIEKTPONPOBOAHOCTH PACTBOPOB 3J1eKTPOIUTOB. TeopeTnyeckasi UHTepNpeTALUs
3JIeKTpOonpoBoAHOCTH. {u(Py3usi B pacTBOPaAX 3JIeKTPOJIUTOB.
OcHoBHbIE OHATHUS. Y IeTbHAs ¥ SKBUBAJICHTHAS JIEKTPONPOBOIHOCTb, 3aBUCUMOCTD AJIEKTPOIPOBOTHOCTU OT
KOHIIEHTPAIIUU U IPUPOJIBI pacTBOpUTENS. [10IBIIKHOCTH HOHOB, 3aBUCHMOCTh TIOJIBUKHOCTH OT MIPUPOJIBI
nOHOB U Temneparypbl. @opmyna Crokca. 3akonbl Konbpayma.
Teopuu 37eKTpONPOBOAHOCTH: TUApOoAHaMHuueckas; J{ebast — OH3arepa; KuHETHYECKAsl; MPOTOTPOITHAS.
CTOKCOBBI paJiiyChl. DIIEKTpOodOpeTHUECKUH 1 perakcarmoHHbIi 3P dexTol; 3 dexTs Buna n Jledas —
danbkeHrarena. JJIeKTPONPOBOAHOCTh HEBOIHBIX PACTBOPOB AJIEKTPOJIUTOB.
OOm1ast XxapaKTepUCTHKA HEPABHOBECHBIX SIBJICHUN B PaCTBOPAx JEKTPoIuTOB. CTalimoHapHasi MOJIEKYJISIpHast
mubdysus, YpaBaeHnus: DiiHmTeliHa — CMomyxoBckoro 1 HepHcTa — DitHIITeHA; TIEpBHIi 3aKk0H DuKa.
Hecranmnonapnas monexymnsipHas quddysus, BTopoii 3akoH @uka. J{uddy3noHHBIN MOTEHIMAT U €r0 pacyer.
OnbiTHBIE JaHHBIE 0 TU(D(Y3UOHHBIX MOTEHIHAIAX.

PaBHOBeCHDBIE 2JIEKTPOAHbIE MPOLECCHI

Beanunnbl, XapakTepu3yolIue JHepreTudeckoe cocTosinue 3apsizkeHHbIX yactuil. [lpupoga IC
1 3JIEKTPOJHOI0 MOTEHINAIA
DNEeKTPOXUMHYECKHA, BHYyTPEHHU, BHEITHUIA, TTOBEPXHOCTHBIN U peabHBbIN MOTEHIUABI, paboTa BbIX01a
yactull. ['anpBanu- u BonbTra-norenuuansl. [Ipumepsl ycTaHOBIEHUS 31EKTPOXUMHUYECKOTO PAaBHOBECHUS Ha
rpanuie pazznena ¢as. 3JC kak cymma rajibBaHu- U BOJIbTa-IOTEHIIUAIIOB.
dusnueckas U xumudeckas Teopuu BosHUKHOBeHU DJIC. ["asibBaHKM-NIOTEHLIMA HA TPAHULIE ABYX METAJUIOB.
["anpBaHU-NIOTEHIIMAN HA TPaHULE METAJUI-pacTBOp (ocMoTudeckas Teopust HepHeTa; conbBaTalinoHHast TEOPHSI
U €€ pa3BUTHE).

Kaaccupukanus sjiekrpoaoB. Kinaccnguxanus 3J1eKTPOXUMHYECKUX LieMei.
Dnektpoasl 1-ro, 2-10, 3-T0 pojaa, ra30BbIe, aMaJIbraMHbIE M PEIOKCH-IJICKTPO/IBI (OTIpeAeIICHHE, cCXemMa
AJIEKTPOJIa U AJEKTPOIHASL PEaKIIMsl, BRIpAXKEHUE AJIs MOTEHIMala JIeKTpoJa U ero aHanus). [lpumenenue
AIEKTPOJIOB.
[TpuHUMIIBI KJTaCCU(PUKALIUU JIEKTPOXUMUYECKUX Lenel. dusndeckue 1enu (rpaBUTauOHHBIE,
AJUTOTPOITMYECKHE ); KOHIICHTPAIIMOHHBIE IENH 1-T0 ¥ 2-T0 poJia; XUMUYECKUE IEeTH (MPOCThIC, CIIOKHBIE,
CIBOCHHBIE). AKKYMYIIATOPHI (KUCIOTHBIA CBUHIIOBBIM, IIIEIOUHBIE), TEOPHS], XapaKTEPUCTHKHU.

3HeKTpOKHHeTI/I‘leCKI/Ie H IJICKTPOKANMNWIAPHBIC ABJICHHUS. 3HeKTpOKaHI/IJ'IJ'IﬂpHLIe ABJICHHUSA.



IToTeHnuag HyJ1€BOIrO 3apsaa.

OOm1ast XxapaKTepUCTHKA SJIEKTPOKMHETUUYECKUX H AIEKTPOKAMMIUIPHBIX SBJICHUN. DIIEKTPOKUHETHYESCKHUH
(m3eta-) moTeHnMaN. AICOpOIHs, TOBEPXHOCTHBINA N30BITOK. DIEKTPOKAMUIAPHBIE KPUBBIE HA PTYTH, UX
OIMCAaHNE U TEOPETUIECKasi HHTEPIPETALIHS.

OCHOBBI TEOPHH 3IEKTPOKATMIUIIPHBIX SIBICHUH; TIEPBOE U BTOpOe ypaBHeHUs Jlunmnmana, tuddepeHnnansHas
U MHTETpaJibHasi eMKOCTh, n30TepMa ajcopOruu ['ud6ca. IloTeHnuans! HyneBoro 3apsijia U HyJIeBbIe TOUKH
METAaJUIOB.

Crtpoenue aBoiiHoro jekTpudeckoro ciaos (JII9C). CoBpemMeHHbIe NpeCTABIEHNSI 0 CTPOEHUH
J3C.
Teopuu ABOMHOTO 3JIEKTPUUYECKOTr0 ciiosi: Teopus I'enbmronbiia, Teopus ['yu — Hanmena, Teopus LltepHa,
Mozenb ['pama.
CoBpeMeHHbBIE MOJIeNbHEIE npeacTaBiieHus o JI9C B pacTBOpax MOBEPXHOCTHO-HEAKTUBHBIX JIEKTPOJIUTOB.
JOC npu cnienududeckoit aacopoimu noHoB. JIIC mpu aacopOIMu OpraHUYeCKUX COCTMHCHUHN Ha
AJIEKTPOJIax.

KuneTrnka 3JIeKTPOIHBIX MPOLECCOB

HepaBHoBecHbIe 3JjiekTpoaHbIe Tpouecchl. [loaspuzanus sexkrponos. Ilepenanpsikenne.
KonuenTpaunonHas nossipusamnusi.
IIpu3Haky paBHOBECHOT'O M HEPABHOBECHOT'O COCTOSIHUSA IEKTpoa. IIOTHOCTE TOKa Kak Mepa CKOPOCTH
ANEKTPOXUMHUYECKON peaklnu. DiaeKTpoaHas noispuszanus. [lepenanpskeHue u ero BUIbl. 3a1a4u
ANEKTPOXUMUYECKON KUHETHKHU.
[Tonstue o nuddy3rnonHoM nepeHanpsxeHuu. Teopus AuQGY3UOHHOTO TIepeHanpsbKeHus 0e3 yueTa
KOHBEKIMH, TU(PPY3MOHHBIN CI0H, MpeenbHas IIOTHOCTh Toka. Teopus auddy3noHHoro nepeHanpsKeHus ¢
y4eTOM KOHBEKIINH, ciioi [IpanaTis, HEeKOTOpble MPaKTHYECKH BayKHBIE CITydyan KOHBEKTHBHOHN nuddy3un.
3naueHue 1upPy3MOHHOrO NepeHanpsKEHUS IS AIEKTPOXUMUYECKUX MTPOLIECCOB.

PeakunonHoe (XuMu4ecKoe) nepenanpsikenue. @azopoe nepeHanpsKkeHue.
OOm1ast XapaKTepUCTHKA PEAKIIMOHHOTO TiepeHanpsykeHusi. OCHOBBI TEOPUHU PEAKITMOHHOTO MEPEHATPSKCHUS.
PeakumnonHoe nepeHanpsKeHne rOMOT€HHbBIX U T€TEPOTeHHBIX PEAKIIHIA.
OO0mas xapakrepucTuka (a3oBbIX MpeBpaIIeHuid. 3apokaeHe HOBOU (a3bl. Pa3BuTHe KprcTaTHIecKon
¢a3pl. Teopus DonpMepa, KPUCTALIOXUMHYSCKAS TCOPHS AICKTPOKPUCTAIUTH3AINH, POJIb MUKPOCTPYKTYPBI H
ne(eKTOB TOBEPXHOCTH, POJIb SIBICHHI JETUAPATAIINU B IPOIIECCE KATOIHOTO BBIIEICHUSI METAJLIOB.
Oco0eHHOCTH KaTOAHOTO 00pa30BaHMsl MOTUKPUCTATUNIMYECKUX OCATKOB; CTPYKTYpa pOCTa, TEKCTYypa, XapakTep
ocajKa.

DJIEKTPOXMMHYECKOe BbleIeHe METANI0B. AHOHOe pacTBOpeHne MeTaL10B. [laccuBHOCTD.
Oomast xapakTepucTrka npouecca. JlodazoBoe ocaxxaenne. Poib nmpuposr MeTamuia 1 coctaBa pacTBOpa B
nporiecce KaTOAHOTO BBIJCIECHHSI METAIUTOB. [Iprpoia MeTaTHIecKoro nepeHanpsHKCHHUS.

OOm1ast xapakTepucTHKa nporecca. IlaccuBHOCTh MeTaIoB: aHOIHAs MTOJIIPU3ALIMOHHAsL KPUBAs U ee
XapaKkTepHbIE TOYKH M YYACTKH, TEOpUU accuBHOCTH. [IuTTHHrOOOpa3oBanue.

DJIEKTPOXMMHYECKOe NepeHanpskeHue (0CHOBbI TEOPUH). JJIeKTPOXUMHUYECKOe NepeHanpsiKeHne
¢ yueroM crpoenusi IIC. Teopuss ®Ppymkuna
[TonsTre 06 snexTpoxuMuyeckoil craguu. OCHOBBI TEOPUU ANEKTPOXUMUYECKOTO TIepeHanpsKeHus (Teopust
Opneit-I'pysa u @onbmepa).
Teopus PIEKTPOXUMHUUYECKOTO MEPEHANIPSKEHHNS], YUUTBIBAIOIIASI CTPYKTYPY ABOMHOIO 3JIEKTPUUYECKOTO CIIOSI
(Teopust @pymkuHa). BiustHue coctaBa pactBopa Ha nepeHanpsbkenue. [Ipuioxenue o0mux ypaBHEHHI



ANEKTPOXUMHUUYECKOTO TIEPEHANPSDKEHUS K HanOoJiee pacpOoCTPaHEHHBIM JIEKTPOIHBIM PEAKITHSM.
CTauiHOCTh 3JEKTPOXUMHUUYECKOTO aKTa.

OcCHOBHbIE KHHETHYECKHE XaPAKTEPUCTHKH JJIeKTPOXUMHYecKOH cTaanu. Kunernka
3JIeKTPOJIUTHYECKOT0 BblJeJIeHHs BOAOPO/Aa
Tok o6meHa 1 ko3pUIUEHT HepeHoca, TOPAIOK IIEKTPOXUMHUUECKUX PEaKIUil U CTEXMOMETPUUYECKUE YHCIIa.
HanoxeHne KOHIIEHTPAIMOHHON MOJISIPU3AIIUN Ha JIEKTPOXUMHUYECKOE MepeHaNpsKEHHE.
OO0mas xapakTepuCTUKa MPOoIecca, 3aBUCUMOCTD MEPEHATNPSKSHHS BOJJOPO/Ia OT IUIOTHOCTH TOKa, MaTepuana
AJIEKTPOA, COCTaBa PacTBOPa, TEMIEPATypPhl U APYTHX (HaKTOPOB.

IIpupoaa BoaopoaHOro nepeHanpsikeHusi. MexaHu3M 3J1eMeHTAPHOI'0 JIEKTPOXUMHYECKOI0 aKTa
Bo3MoskHBIE CTaMK U Iy TH MPOTEKAHMS MPOIecca KaTOJHOTO BBIACICHHUS BOI0poia. Teopus 3aMeIeHHON
pexkoMOuHanuu (Teopus Tadens). Teopus 3aMeICHHON YJIEKTPOXUMHYECKON 1eCOpOIHH (TeopHs
IeiipoBckoro — 'opuyun). [Ipupoga BoJOpOIHOTO MepeHANPSHKEHUS HA Pa3TUYHBIX MeTaiax.

HcTopus pa3BUTHS B3IIISII0B HAa IPUPOJLY MPOIIECCa U COBPEMEHHBIE MPeICTaBIeHHs 0 HeM. be30aprepHbIil U
0e3aKTUBALMOHHBIN Pa3psil.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. DnexTpoxumus. Meronuka ucciae10BaHUSI KWHETHUKHU 3JIEKTPOIHBIX MPOIECCOB : yueOHOe ocoOue /Il BYy30B
/ B. M. Pynoii, T. H. Octanuna, 1. b. Mypamoga, A. b. JlapunnieBa. — 2-¢ u3a. — Mocksa : 3parenbcTBo
IOpaiir, 2019 ; ExatepunOypr : U3a-so Ypan. yu-ta. — 111 ¢. — (YuuBepcurersl Poccun). — ISBN 978-5-
534-10913-9 (U3marensctBO KOpaiit). — ISBN 978-5-7996-0915-3 (U3n-Bo Ypai. yn-ta). — Tekcer :
anextponnbii // DBC IOpaiit [caiir]. https://www.urait.ru/bcode/432228

2. Jlykomckwuii 1O. S.,I'amOypr FO. JI. ®U3uKo-XuMHU4YECKHE OCHOBBI JJIEKTPOXUMUU:yUCOHHK AJISI XUMUYECKUX
1 XMMUKO-TEXHOJOTUYECKHX CrielnaabHocTel yHuBepceutetos/F0. 5. Jlykomckuid, FO. /1. 'amOypr.-
M.:Unrtennext,2008, ISBN 978-5-91559-007-5.-423.-bubnuorp. B KoHIle YacTei. - [Ipenm. ykas.: c. 421-423

3. DNeKTpOXUMHUS U XUMHUECKasi KHHEeTUKa : yueOHoe nmocobue / I'. B. Bynunopoga, 1O. I'. N'ansameraunos, X.
M. fApomesckas, B. I1. bapabanos. — Kazanb : Ka3zaHckuii HAlIMOHAIBHBIN HCCIIEA0BATEIbCKUI
TexHoyoruueckuii ynusepcutet, 2014. — 371 c. — ISBN 978-5-7882-1658-4. — Tekcr : 31eKTpOHHBIH //
OnexrponHo-6ubnmuoreynas cucrema IPR BOOKS : [caiit]. http://www.iprbookshop.ru/63561.html

4. NamackuH b. B.,Iletpuii O. A.,lupnuna I'. A. Dnexrpoxumus:yueOHuk no HanpasiaeHuto 510500 "Xumus" u
cnermanbHocT 011000 "Xumus"/b. b. Jamackun, O. A. Ilerpuit, I'. A. [upnuna.-Mocksa: Xumus,2008, ISBN
978-5-98109-064-6.-6691.-bubnuorp.: c. 659-665. - [Ipeam. yka3. B KOHIIE KH.

5. Hamackun b. b.,ITetpuit O. A. BBenenue B 31€KTPOXUMUYECKYIO KHHETUKY:y4eO. TocoOre sl XUM. CIIell.
yH-ToB/b. b. lamackun, O. A. [lerpuii.-M.:Bricur. mkona,1983.-400.-bubnuorp. B koHue pasz.. - [Ipeam. ykas.:
c. 395-398

JlonoJIHUTEIbHAS

1. MyxaueBa, B. JI. XuMuueckass KWHETHKA U 3JIEKTPOXUMHUS : yueOHOoe mocooue / B. JI. Myxauesa, B. A.
[TonyskroBa. — benropon : bearopoackuii rocyjapcTBEHHBIN TEXHOJIOTHYECKUI YHUBEpCUTET M. B.T.
[IyxoBa, 9bC ACB, 2015. — 291 ¢. — ISBN 2227-8397. — TeKcT : 3JeKTpOHHBIH // DIEKTPOHHO-
oubnmoteunas cucrema IPR BOOKS : [caiiT]. http://www.iprbookshop.ru/66688.html

2. bpsinckwuit, b. . Jlekuu 1o sMeKTpOXUMUH : yaeOHOe ocodue ist Kiiaccuieckoro yHuBepcurera / b. S.
bpsiackuii. — Caparos : By3oBckoe oopazoBanue, 2017. — 122 ¢. — ISBN 978-5-4487-0043-9. — Tekcr :
ANIEKTPOHHBIN // DiekTpoHHO-O0nbnoTeunas cucrema IPR BOOKS : [caiiT].
http://www.iprbookshop.ru/66635.html



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

http://www.chem.msu.ru/rus/library/welcome.html DnekTponHas 6ubMoTEeKa XUMHUYECKOTO (PaKyIbTeTa
MI'yY
http://www.elibrary.ru Hayunas snextponnast OnGiamorexa
http://www.chemport.ru Xumuueckuii nopran
http://www.xumuk.ru CaiiT 0 XuMu Jj151 XUMUKOB
http://www.scopus.com HayuHnas s5ekTpoHHas Onbimoreka
10. Ilepeyenb HHPOPMAIUOHHBIX TEXHOJIOT Ui, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa30BaTeJIbHOI0 NMpoUecca Mo AMCHUIINHE

OO0pa3oBaTeNbHBII MPOIIECC N0 AUCIUTUINHE JIeKTPOXHMHUSI TIPEIoIaraeT UCIOJIb30BaHUE CIIETYIOMIETO
MPOTPAMMHOTO 00ecrieueHHs] 1 MHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
MPe3CHTAIIMOHHBIE MaTepUAbI (CIIal bl IO TeMaM JICKIIMOHHBIX M MPAKTUYCCKUX 3aHITHH ),
JOCTYII B pekuMe on-line B DnekTpoHHY0 6nbanoTeunyto cucremy (ObC);
JOCTYII B 3JICKTPOHHYIO HH()OPMAIIHOHHO-00pa30BaTEIbHON Cpely YHUBEPCUTETA.

[Tpu ocBOeHMM MaTepHala U BHIIOJIHEHHS 3aJaHHH MO JUCUUIUIMHE PEKOMEHYETCs HCIIOJIb30BAHNE
MaTepHaoB, pa3MelIeHHbIX B JInunbix kabunetax odyvaromuxcs ETUC [ITHUY (student.psu.ru).

[Tpu opranuzanuu AUCTAaHIIMOHHON paOOTHI U MPOBEICHUU 3aHATHI B pEeXKUME OHJIAH MOTYT
HCIOJIb30BATHCA:

cucTeMa BHUeoKOH(epeHIICBsA3U Ha ocHOBe TuiaTdopmbl BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moaaepkuBaeT BO3MOKHOCTb UCIIOJIb30BaHUS
TEKCTOBBIX MaT€pPHAaJIOB U MPE3EHTAIINH, ayINO0- ¥ BHJICOKOHTEHT, a TaK JK€ TECThI, IPOBEPSEMbIE 3a/1aHus,
3aJJaHus JJ11 COBMECTHOH paboTHI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepHAJIbLHO-TEXHUYECKOI 0a3bl, HEOOX0AMMON AJIsl OCYIIeCTBJICHUS
00pa30BaTeJBHOI0 NpoLecca Mo JMCUHIINHE

JlexumonHble 3aHATUS: AYyTUTOPUS, OCHAIICHHAS MTPE3CHTAIIMOHHON TEXHUKOW (TIPOEKTOp, IKpaH,
KOMITBIOTEP/HOYTOYK) C COOTBETCTBYIOLIUM IMPOTPAMMHBIM 00ECIICUeHUEM, METOBOM (M) I MapKepHOI
JTOCKOH.

2. 3aHATHUN CEMUHAPCKOTO TUMA (CEMUHAPHI, MPAKTUYECKUE 3aHATH): AyAUTOPUS, OCHAILIIEHHAS
MIPE3CHTAIIMOHHON TEXHUKOU (MPOEKTOP, IKPaH, KOMITBIOTEP/HOYTOYK) C COOTBETCTBYIOLIUM MTPOTPAMMHBIM
obecrieueHreM, MeEJIOBOM (M) WJIM MapKEpHOHN JOCKOM.

3. CamocrositenbHas padboTta: AyAUTOpHs JUIsl CAMOCTOSITEILHOM paboThl, OCHAIIEHHBIN KOMITBIOTEPHON
TEXHUKOM ¢ BO3MOXKHOCTBIO OJKIIIOUEHHS K ceTU «VHTepHeT», oOecrneueHHbIN JOCTYIIOM B 3JIEKTPOHHYIO
MHPOPMALIMOHHO-00pa30BaTENbHYIO CPETy YHUBEPCUTETA.
4. I'pynnosble (MHAUBUAYAIbHBIE) KOHCYJIBTAUN W TEKYLIUH KOHTPOJIb: AYAUTOPHS ISl TEKYLIETO KOHTPOJIS,
KOHCYJIbTAIMi, OCHAILIEHHAs! IPOEKTOPOM, SKPAHOM JUIsl IPOEKTOPA, JOCKOM.

[Momemenus HayuHoii 6ubnuorexku [II'HUY mist oGecrieueHns: caMOCTOATEIbHONU PabOThl 00yUYaOIUXCS:

1. Hayuyno-Oubnuorpadudeckuit otaen, xopi.l, aya. 142. O6opynoBaH 3 nepcoHaIbHBIMH KOMIIbIOTEpA C
JOCTYIIOM K JIOKQJIBHOM U II100aJIbHON KOMITBIOTEPHBIM CETSIM.

2. UnTanpHbIN 32J1 TyMaHUTApHOW JTUTEPATyphl, Kopi. 2, aya. 418. O6opyaoBaH 7 nmepcoHaTbHBIMH
KOMITBIOTEPAMH C JOCTYTIOM K JIOKaJbHOU U TT100aTbHONH KOMIBIOTEPHBIM CETSIM.

3. UnutanbHbIN 3271 €CTECTBEHHOM JIUTEpaTyphl, KOpIL.6, aya. 107a. O6opyaoBaH 5 nmepcoHaTbHBIMH
KOMITBIOTEPAMH € JOCTYIIOM K JIOKaJbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.



4. Otnen MHOCTpAHHOM UTEpaTyphl, Kopm.2 aya. 207. O6opynoBaH 1 mepcoHaTbHBIM KOMIBIOTEPOM C
JOCTYTIOM K JIOKaJbHOM U T7100aIbHONM KOMIBIOTEPHBIM CETSIM.

5. bubnuoteka opunuyeckoro axynprera, kopmn.9, aya. 4. O6opynoBana 11 nepcoHaIbHBIMU
KOMITBIOTEPAMH € JOCTYIOM K JIOKaJIbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

6. YuTtanbHbll 3a1 reorpaduueckoro ¢axynbrera, kopn.8, aya. 419. O6opyaosan 6 nepcoHaIbHbIMU
KOMIIBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

Bce koMIbloTephl, yCTAaHOBIIEHHBIE B IOMEIIEHUAX HAYYHONH OMOIMOTEKH, OCHAIIEHBI CJIETYIOIINUM
MIPOTPaMMHBIM 00€CTICYCHUEM:

Onepanuonnas cuctema ALT Linux;

Oducusriii maker Libreoffice.

CrnpaBouHo-1nipaBoBas cucreMa «Koncynprantlinroc»



@oH/IBI OIIEHOYHBIX CPEICTB JIsl ATTECTANMH MO JUCHHUIIJIHHE
DJIeKTPOXUMMS

I[lnannpyembie pe3yabTaThl 00y4eHHsl 0 TUCHUILIHHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

IK.1

Buageer pyHaaMeHTAIbHBIMH 3HAHUSIMU B 00/1aCTH XUMH4YECKUX TEXHOJIOTHii B 00beMe,
JAOCTATOYHOM /IJISl PellIeHUsI HAYYHO-MCCIIeJ0BATEeIbCKUX 3a/1a4

Nupukarop IliianupyemMblie pe3yabTaThl Kpurepun oueHuBanus pe3yJibTaToB
o0yueHust o0y4eHust
IIK.1.2 3HaeT TEOPETUYECKUE OCHOBBI HeynosiierBopureJ
Brnageer JEKTPOXUMUHU, OCHOBHBIE 3HaHUs B 00JIACTH 3JIEKTPOXUMHH OTCYTCTBYIOT.
byHIaMEHTATBHBIMH 3aKOHBI. Y M€EET IPOBOIUTH CTyaeHT He 3HaeT TEOPETUYECKUX OCHOB

3HAaHUSIMU B 00J1aCTH
AJIEKTPOXUMUU B 00BEME,
JIOCTaTOYHOM JIJIst
pelIeHUs HayYHO-
HCCIIEIOBATEIECKUX
3a1aq

TCOPCTUUCCKHUEC PACUCTHI

SJICKTPOXUMHNYCCKUX MMPOICCCOB.

Bnageetr ocHOBHBEIMU
aJrOpUTMaMU MOCTAHOBKH
ANEKTPOXUMHUUYECKUX
JKCIIEPUMEHTOB.

JTUCLUILTAHBL, HEOOXOAUMBIX IS
¢dbopMupoBanus koMreTeHIH. OTCYyTCTBYIOT
yMeHus cOopa nuHpopMaluu B 001acTH
anekTpoxumun. Het HaBBIKOB
AKCIIEPUMEHTAIIbHBIX UCCIIEIOBaHUM B 00J1aCTH
ANEKTPOXUMHUHU, JOCTATOUHBIX JJIS pEIICHUS
Hay4YHO-HUCCIIEI0BAaTEIbCKUX 3a/1a4.

YnoBaerBopuTeabH
OOu1re, HO HE CTPYKTYPHUPOBAHHBIE 3HAHUS
OCHOB J3JICKTPOXUMHHU, AJITOPpUTMA ITOCTAHOBKHA
1 JOCTHIKCHUA ICIIN, 3HACT OCHOBHBIC ITOHATHUA
Y TEPMUHOJIOTHIO.
®parMeHTapHOE NPUMEHEHUE HABBIKOB
MBICJIUTEJIbHON U SKCIIEPUMEHTAIbHOMN
NEeSITeNIbHOCTH IS U3YYCHHUS
ANEKTPOXUMUYECKUX MPOIIECCOB.

Xopomuo
CdopmupoBaHHbIe, HO COJIEpKAIIHE OTACTbHBIC
poOeITbl 3HAHHSI OCHOB JIEKTPOXUMHUH,
aJITOPUTM MOCTAHOBKH M IOCTUKEHUS LEIH,
TEPMUHOJIOTHIO U OCHOBHBIE ITOHATHS,
HCIIOJIb3YEMBIE B TEOPUU U IIPAKTUKE
AJIEKTPOXUMHUUYECKUX UCCIETOBAHMIA.

B nenom ycnemHoe, HO coaeprkaniee
OTJIeTIbHBIE MPOOEIIbl IPUMEHEHUE HABBIKOB
MBICIIUTEIIbHOW U 3KCIIEPUMEHTATbHON
JEATEIIbHOCTH ACSATEIbHOCTH JUJISl U3yUYCHUS
AJIEKTPOXUMHUYECKUX MTPOLECCOB.

OT1ian4Ho
CdopmupoBaHHBIE CUCTEMATUICCKUE 3HAHUS B




Nuaukarop Ilnanupyemblie pe3yabTaThl Kpurepun ouenuBanusi pe3yJbTaToB

o0y4ueHust o0y4eHust

QJICKTPOXUMMUMU.

OT1an4yHO
00J1aCcTH AIIEKTPOXUMUH, ANITOPUTMOB
IIOCTAaHOBKH U JIOCTYIKEHHS 1SN, 3HACT
TEPMUHOJIOTHIO U OCHOBHBIE MTOHATHUSA
HCIIOIb3YEMBIC B TEOPUHU U TIPAKTHKE

YcmenrHoe ¥ CHCTEMAaTHYECKOE PUMEHEHHE
HaBBIKOB MBICIUTEIIBHON U KCIIEPUMEHTAIbHOM
NESATETLHOCTH JIJISl U3YUCHUS

AIEKTPOXUMHUUYECKHUX MPOIIECCOB

OuenoyHsble cpeacraa

Cxema noctaBku ;. ba3zoBas

Bua MeponpusiTUsi IPOMEKYTOUYHOM aTTECTAIUM : DK3aMEH

Cnoco6 npoBegeHnsi MEPONIPUSATHSI MPOMEKYTOUHOM aTTecTalum : YCTHOE cobeceoBaHre IO BOIpOcaM

HpO}IOJ’DKI/lTeJ'leOCTb NMPOBECACHUA MEPONIPUATHH l'[pOMe)KyTO‘lHOﬁ aTTeCcTanmu :

BpeMsl OTBOAUMOEC HA MMOATOTOBKY 2

IMoxa3zarTen oneHNBaAHUSA

- He neMoHcTpupyeT 3HaHUE OCHOBHOI'O COJIEPKAaHUS AUCIUTLIAHBL

- He Bameer oCHOBHBIMH MOHSATHUSMH, 3aKOHAMHU U TEOPUEH, HEOOXOTUMBIMHU
JU1s1 OOBSICHEHUS SIBJICHHH, 3aKOHOMEPHOCTEH U T.1I.;

— HE YMEET BBIMOJIHATH TUTIOBBIC 3aJaHUS U 33]]a4H MPETyCMOTPEHHBIE
IIPOrpamMmoi;

HeynosiaerBopures

- JleMOHCTpHUpYyeT 3HaHKE OCHOBHOTO COAECPKAHUS JUCIUIUIMHBI U €r0 3JIEMEHTOB
B COOTBETCTBUU C MPOCITYIIAHHBIM JIEKIIMOHHBIM KYPCOM;

- Brnagenne OCHOBHBIMU MOHSTUSIMU, 3aKOHAMH U TEOPUEH, HEOOXOTUMBIMH IS

OOBSICHEHHSI SIBJICHUH, 3aKOHOMEPHOCTEH H T.J.;

—T10Ka3bIBAET YMEHHE BBIINOIHATH TUIIOBBIC 3aaHUS U 33J]a4H IPEyCMOTPEHHBIE
MPOTPaMMON;

— BBIMOJHSIET PAacUeThl C OLTUOKAMU

YaoBiieTBOpUTEIbH

- OTBET I10 BOIPOCY WIH 3aJaHUI0 apTyMEHTUPOBAHHBIN, IEMOHCTPUPYIOIIUI
3HAHWE OCHOBHOT'O COJICP/KAHUS JUCHMUILUIMHBI U €r0 AJIEMEHTOB B COOTBETCTBUU C
MPOCITYIIAHHBIM JIEKIIMOHHBIM KYPCOM U C y4€OHOM JINTepaTypoi;

- IEMOHCTPUPYET NOHUMAHHUE MaTepUasa, IPUBOJUT IPUMEPHIL;

- Bnajenrie OCHOBHBIMU OHATUSIMHU, 3aKOHAMH U TE€OPUEH, HEOOXOIUMBIMU JJISI
OOBSICHEHHSI SIBJICHUH, 3aKOHOMEPHOCTEH H T.J.;

—II0Ka3bIBAET BIIAJICHUE METOAO0JOTUEN JUCUUILUIMHBI, YMEHUE BBIITOJIHATD
TUIOBBIE 3aJIaHKS U 3a/1a4U NIPETYCMOTPEHHbBIE IPOIPAMMON;

— BBIMOJIHSIET PACUEThI C OLITUOKAMU

Xopomo




- OTBET I10 BOIIPOCY WJIM 33[aHUI0 apTyMEHTUPOBAHHBIHN, TOTHYECKH Or1anyno
BBICTPOCHHBIH, MTOJTHBIN, IEMOHCTPUPYIOIINN 3HAHHE OCHOBHOTO COJICPIKaHUS
JVICIIATUTMHBL U €T0 JIEMEHTOB B COOTBETCTBHH C TMPOCTYIIIAHHBIM JICKIIMOHHBIM
KYPCOM M C YUYCOHOU JTUTEPATYPOI;

- ACMOHCTPHUPYCT MOJHOC TIOHNMMAaHNUE MaTCpUualia, BBIBOJAbI JOKAa3aTCIIbHEI,
IIPUBOJUT IIPUMEDBI;

- CBO6OI[H0€ BJIaJJ€HUC OCHOBHBIMU ITOHATHUAMHU, 3aKOHaAMHU U Teopneﬁ,
HEOOXOTUMBIMH TSI O0BSICHEHUS SIBJICHHA, 3aKOHOMEPHOCTEH U T.1I.;

— - IIOKAa3bIBACT BJIIAJACHUC MeTOI[OJ’IOFHeﬁ AUCHUIUINHBI, YMCHHUC BBIIIOJIHATD
TUTIOBBIC 3alaHUA U 3aJla4i NPCAYCMOTPCHHBIC HpOFpaMMOfI;

— BBITIOJHSIET PacyeThl 6e3 OMMOoK;

- IGMOHCTPHUPYET CIIOCOOHOCTh TBOPYECKH IPUMEHSITh 3HAHHE TEOPUH K
PELICHUIO MPOPECCHOHANBHBIX TPAKTHYECKUX 331a4

IlepeyeHnb BONPOCOB 1JI MPOBEACHUS MPOMEKYTOYHON aTTEeCTAIUN

1. I[Tpenmer snexkTpoxumun. OTIUYHE SIEKTPOXUMUYECKUX MPOIECCOB OT XUMUUECKHX, O0COOCHHOCTH
AIEKTPOXUMHUYECKON peakluu. DIEKTPOXUMHUECKas CUCTEMA U €€ COCTABHbIE YaCTH.

2. TepmoaMHAMMKa ralbBaHUYECKOIO FJIEMEHTA.

3. HepocTaTku TEOpUM IEKTPOIUTUYECKOMN AUCcCcOnMaliui AppeHnyca. DHEprus peleTKy, €€ pacyer.
TennoTel conpBaTalyi. JKCIEPUMEHTAIBHBIE TEIUIOTHI THIpaTaluu. TerIoTel ruapaTalii HOHOB peajbHbIE U
XUMHUYECKHE.

4. MopnenbHbIe METOBI PACUY€Ta SHEPTUH TUAPATALIMM HOHOB.

5. Onpenenenne peanbHbIX YHEPIUM rUApaTalii HOHOB. DHTPOIMS COJIbBAaTAllMU MOHOB. UKCIIO conbBaTalMH.
6. Teopust anektponutoB Jlebas u ['FoKKesi: BBIBO BBIPAXEHUS TSI MOTEHIIMANIa HOHHOW aTMocdephl,
ypaBHEHHE /ISl CPETHEr0 MOHHOTO K03(h(UIiMeHTa akTHBHOCTH B MIEPBOM HPUOIMKEHUHN TEOPUH.

7. Teopust anexktposnToB J[ebast u ['FoKKest: COmocTaBIeHne TEOPUH C ONBITOM, JaIbHEHIIIEe pa3BUTHE
TEOpUH.

8. DIEeKTPONPOBOJHOCTh PACTBOPOB IEKTPOIUTOB YJI€IbHAS U SKBUBAJICHTHASI, 3aBUCUMOCTD OT
KOHIEHTPALMU IEKTPOJINTA, TEMIIEPATYPBI U IPUPOABI PACTBOPUTEIIS.

9. IlogBMKHOCTH MOHOB. 3aBUCUMOCTD ITOJBUKHOCTH OT IPUPOJIbI HOHA U OT TEMIEPATYPHI.

10. I'mapoanHaMuyeckasi TEOpUS 3JIEKTPOIPOBOJHOCTHU AIEKTPOJIUTOB.

11. Teopus snextponpoBoaHoctu Jlebas — Onzarepa. Dddext Buna u qucnepcus 2IeKTpOIpOBOTHOCTH.
12. Kunetnueckas Teopus IEKTpOnpoBOoAHOCTH. [IpoToTponHas Teopust 37€KTpOIPOBOAHOCTH PacTBOPOB
KHUCJIOT 1 OCHOBaHUM.

13. DneKTponpoBOIHOCTh HEBOJHBIX PACTBOPOB AJIEKTPOJIUTOB.

14. CranmonapHast MosieKyJsipaas 1udy3ust B pacTBOpax 3JIEKTPOTUTOB.

15. Hectaunonapnas monexyinsipHas nudp¢ysus. Auddy3nonnslii moreHnuai.

16. Bennuunbl, XapakTepU3yoIIUe IHEPreTUUECKOE COCTOSHUE 3apsHKEHHBIX YyacTHll. MexQa3Hble CKauku
IIOTEHLIUAJIOB.

17. TanbBanu-noteHuuain. Bonpra-norennuan. 3/]C kak cymMMa rajibBaHU-IOTEHIIMAIOB U
BOJIbTA-IIOTEHLIUAJIOB.

18. Teopust BOSHUKHOBEHHUSI AIeKTpoaHOT0 noTeHuana u DJ[C. ['anpBaHu-MIOTEHIIMAT HA TPAHUIIE TBYX
METAJIJIOB.

19. I'anpBaHU-NIOTEHIIMAI HA TPAHUIIE METAJLI-PACTBOP: OCMOTHYECKas Teopusi HepHcTa, conpBaTanoHHas
TEOpUs NIEKTPOIHOIO MOTEHIHAIIA.




20. Knaccuduxarus 351eKTpo10B. DNEKTPObI IEPBOTO U BTOPOTO POJIA, TA30BbIE AIEKTPOIbI.

21. Knaccuduxanus 351eKTpoaoB. AMaabraMHbIe 3JIEKTPO/IbI, OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIE DJIEKTPO/IBI.
22. Knaccuduxamus 3eKTpoXuMuieckux nemneil. dusndeckue e, KOHIEHTPAIIMOHHBIE IIeTIH.

23. Knaccuduramus 31eKTPOXUMUIECKHX Ieneil. XMMUYecKHe 1emu.

24. AKKyMYJISITOPBI.

25. DNEeKTPOKUHETUYECKHE SIBICHU. J[3eTa-MOTeHIMAl, €r0 OTJIIMYUE OT IEKTPOJIHOTO OTEHIMAA.

26. DAeKTpOKaWIUIAPHBIC SABIECHUS. DNEKTPOKAMUIUIIPHbIE KPUBBIE B pACTBOPAX Pa3IMYHOTO COCTaBa, UX
MHTEPIIPETALNS.

27. OCHOBBI TEOPUH AIEKTPOKANMIUIAPHBIX siBiIeHUH. J(nddepenimanbHas eMKOCTb. 1-¢ 1 2-¢ ypaBHEHHE
Jlunnmana. [ToTeHmansl HyJIEBOTO 3apsA/ia U HyJIEBbIE TOYKH METAJIOB.

28. Ctpoenue [I2C Ha rpaHuiie MeTall — pacTBop: Teopus ['enbmronsua, Teopus ['yu — HUanmana.

29. Ctpoenue J1OC Ha rpanuie Metail — pactsop: Teopus LlltepHa, nanpHeliniee pa3BUTHE TEOPUU CTPOCHHUS
JADC.

30. HepaBHOBeCHBIE 3JEKTPOAHBIE TTpoliecchl. CKOPOCTh AnnekTpoxumMuyeckor peakuun. IC nonspusaiuu.
DJIeKTpOIHAS TOJISIpU3aLus U ee BUIbI. [lepenanpsokenue.

31. llonsarue o nupdy3znonnom nepenanpsikeHnu. Teopus nudy3noHHOTO nepeHanpsHkeHus 6e3 yuera
KOHBEKIINH.

32. Teopus 1udPy3MOHHOTO MEPEHANPSHKEHHS ¢ yYEeTOM KOHBEKTUBHOM auddy3uu. 3HaueHue sBiIeHui

1 Gy3MOHHOTO EPEHAIPSHKEHUS TSI 3JIEKTPOXUMHUYECKUX MPOIECCOB.

33. OOm1as xapakTepUCTUKA PEAKITMOHHOTO (XUMUYECKOTO) MIEPEHATIPSIKCHHUS.

34. ®a3oBoe nepeHanpspKeHne: 001Ias XxapakTeprucTruka (a3oBbIX IPEeBpaIIeHN, (pa3oBbie MpeBpalieHUs B
AIIEKTPOXUMHUYECKUX Tpolieccax (3apokIeHNEe U pa3BUTHE KPUCTAIUINYECKOHN (a3bl, KPUCTAIIOXUMUYECKAs
TEOpHsl AIEKTPOKPUCTATIIN3ALINN).

35. Postb MUKPOCTPYKTYpBI M 1e()EKTOB MMOBEPXHOCTH, POJIb SBJICHUH JErHapaTallii B IPOIeccax KaToIHOTO
BbIJIEJICHUS] METAJUIOB. XapaKTEPUCTUKHU KAaTOJIHBIX OCAJIKOB.

36. [lonarue 06 3neKTpoxUMHUUYECKOr cTaguu. OCHOBBI TEOPUH JEKTPOXUMHUYECKOTO MEPEHATPSKESHHUS.

37. Teopus ANEKTPOXUMUYECKOTO MIEpEHANPSKEHNUS, yUuThIBaoas cTpykrypy J19C.

38. IIpunoxenue oOIIKX YpaBHEHUH IEKTPOXUMUYECKOT0 IIepeHanpsHDKeHUs K HanboJsiee pacrpoCTpaHEeHHBIM
ANEKTPOAHBIM peakuusaM. CTaguitHOCTh ANEKTPOXUMUYECKOTO aKTa.

39. OcHOBHBIE KHHETHYECKHE XapaKTEPUCTHKH SJIEKTPOXUMHUUECKOM CTaAuU: TOK 0OMeHa U KO3 PpULUeHT
nepeHoca.

40. ITopsinoK 3IEKTPOXMMHYECKON PEAKIIUHN U CTeXHoMeTpuueckue yucia. [Ipupona anemeHTapHOro
AIIEKTPOXUMUYECKOTO aKTa.

41. Kuneruka 3JIeKTpOJIMTUYECKOTO BBIZICIICHHUS BOOPO/Ia: 00IIasi XapaKTepUCTUKa IIpolecca, 3aBUCUMOCTh
NepeHarpsHKeHNs. BOJOPO/ia OT IVIOTHOCTU TOKa, MaTepHualia 3JIeKTpoJia, IPUPOIbl U COCTaBa pacTBOpA,
TeMIepaTypbl U Jip. (haKTOPOB.

42. Bo3MOXHBIE CTaIuH U ITyTH IPOTEKAHUS IIpoliecca KaTOIHOT0 BhlJIeneHus Bogopoa. [Ipupoaa
BOJIOPOJTHOTO MEPEHANPSKEHHS Ha Pa3IMYHbIX MeTaiax.

43. DneKTpOXUMHUECKOE BBIJIEJICHUE METAIJIOB: 00111as XapaKTepUCTHKA IPOLECcCa, BIUSHUE Pa3IU4YHbIX
(bakTOpOB Ha MPOIIECCH] KATOHOTO BBIJEIIEHUSI METAIJIOB (POJIb MPUPOIBI METANJIA, COCTaBa PacTBOPA).
[Tpupona MeTaIIMYECKOTr0 EPEHAIPSHKEHNUS.

44. AnonHOE pacTBOpEHHE METAJIOB: O0IIasi XapaKTepUCTHKa Mpolecca.

45. ITaccMBHOCTH METAJIJIOB: aHAJIN3 AHOIHOM MOJISIPU3ALIMOHHON KPUBOM, TEOPUH MACCUBHOCTH, MUTTHUHT.



