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1. HEJIX OCBOEHUA JUCHHUIIJIMHBI

Heabo u3yyeHuss aucHuIuiMHbl  «Teopernyeckue OCHOBBI  COBPEMEHHOM
IJIEKTPOXHUMHMN» sIBJIsieTCs: (HOPMUPOBAHKE U PA3BUTHE Y MAarMCTPAHTOB 3HAHWA U YMCHHIA,
MO3BOJIIOIIMX OCYIIECTBISATH IJIAHUPOBAHUE U MIPOBEJCHIE HAYYHBIX UCCIIEIOBAHUM B 00JIaCTH
AIIEKTPOXMMHUU Ha OCHOBE YIIyOJIEHHOTO HM3YyYEHHsS TEOPUHM CHCTEMHBIX HCCIIECIOBAHUI MO
Oo0LIMM 3aKOHOMEPHOCTSIM TEPMOJMHAMUKH M KHUHETUKU SJIEKTPOAHBIX IPOLECCOB, CBOWCTB
pacTBOPOB BJICKTPOJIUTOB, PA3BUTHUC HA OCHOBC TCOPCTUYCCKUX 3HAHUN HABBIKOB HpﬁKTH‘IGCKOﬁ
paboThl B 00J1aCTSIX AJIEKTPOXUMUYECKUX MTPOU3BOJICTB.

2. MECTO JUCHMIIVIMHBI B CTPYKTYPE OIIOII BO

Hucuunnuna «TeopeTudeckue OCHOBBI COBPEMEHHOM AJIEKTPOXUMHUMY OTHOCUTCS K bioky
1, x vactu, ¢opmMupyeMoil ydacTHUKaMU OOpa30BATENbHBIX OTHOIICHWN; Hu3ydaercs B 4
cemectpe. st ee m3yueHHs HEOOXOAMMBI 0a30BBIE 3HAHMSA KYpPCOB IEAArOTHKH, METOIUKU

IpenojaBaHusl XUMUU, HEOPTaHUYECKONH XUMHUU, OPTaHUYECKON XUMUU, PU3NYECKON XUMUH.

Tab6auna 2.1.

Ces3b aucnuiuinHbl «TeopeTHyeckne OCHOBBI COBPEMEHHOH 3JIEKTPOXHUMHUM» €
NnpeaecTBYOIMMH JUCHUNJIMHAMYU U CPOKH X U3YUYEHUS

Kon JIMCUMIUIMHBL, NPEIIIECTBYIONIME JUCLUILUIMHE Cemectp
JICLUTIITHBI «Teopernueckue OCHOBBI COBpEMEHHOM
JIEKTPOXUMHUI
b1.B.07 KoMmbroTepHsle  TEXHOJIOTMM B HAayke U 1
o0pa3oBaHHUH
b1.B.JIB.05.01 OcoOcHHOCTH  aHaM3a BaXHEHUIINX  OOBEKTOB 1
OKPYKAOIIEN Cpe.Ibl.
b1.0.03 AKTyasbHbIE 33]Ja4d COBPEMEHHON XHUMHH 1
b1.B.06 dunocodckre mpodsIeMbl €CTECTBO3HAHUS 1
Tabumna 2.2.

CBs3b JAUCHHUIIJINHBI «TeopeaneCKHe OCHOBbI COBpeMeHHOﬁ IJTEKTPOXUMUHN» C
NOoCJICAYOINUMHA JTUCHUIIVIMHAMUA U CPOKH UX U3YUYCHUSA

Kon Jucuuniuueel, cieayroume 3a  JUCLHHUIUIMHON Cemectp
JVCITATITAHBI «MeToanka npenoiaBaHusi XUMHUN»




b1.B.01 CoBpeMeHHbIe TTPO0IEeMbI PU3MUESCKON XUMUHN 3

b1.B.02 Hcropust 1 METOAOIOT U XUMHH 3

B pe3yabTare 0CBOCHUS JUCHUILIUHBI 00y4AKOIIMIACH T0JIKEH

3HaTh:

- HICTOYHUKH HaY4YHO-TEXHUYECKOM nHpopManuu (KypHaibl, caiiTbl IHTEpHET) M0 3JeKTPOXUMUU
U XUMMUYECKUM HCTOYHHUKAM TOKA;

- OIlpeJesieHNe, OHATHE TEPMOJMHAMUYECKH 00paTUMBIX 3JIEKTPOXUMHUYECKHX CUCTEM;

- MOHHBIE PABHOBECHS B PACTOBPAX 3JIEKTPOJIUTOB KUCIOT, OCHOBAaHUN U COJIEH U3 KOHCTAHT
KHCJIOTHOCTU (OCHOBHOCTH) Y ITPOU3BEACHUI pacCTBOPUMOCTH;

- HEpaBHOBECHBIE SBJICHUS U AJICKTPOJHOE PABHOBECHE B XMMUUECKHUX U 3JIEKTPOXUMHUECKUX
CHCTEMax.

YMeTh:

- C06HpaTB W aHAJIM3UPOBATb UCXOJAHBIC JAHHBIC IJIsA pacqéTa XUMHUYCCKOI'0O KCTOYHHKA TOKa C
HCIIOJIb30BAHUCM COBPEMCHHLIX METOJOB ITIOHNCKA U O6pa6OTKI/I I/IH(i)OpMaLII/II/I MIpOU3BOJACTBA
ABTOHOMHBIX SHEPICTUYCCKUX CUCTEM U UXIJICMCHTOB;

- IPOBOAUTH SKCIICPUMCHTHI 110 SaﬂaHHOﬁ MCTOAUKC U aHAJIU3UPOBATDH PC3YJIbTATBI C IIPUBJICHCHUCM
COOTBCTCTBYIOLICT'O MATEMATUYCCKOI'O arnapara

Baagerb:

- METOJAaMH pacyCTa KOJINYCCTBA 06pa3y1011114xc;1 BCIICCTB,
- MCETOAaMHU MOCTAHOBKH OKCIICPUMCHTA,
- MAaTEMAaTH4YCCKUM allllapaToM O6pa6OTKI/I " aHaJIn3a SKCIICPUMCHTAJIbHBIX TAHHBIX.

3. KOMIIETEHIIMHX OBYYAIOIIETIOCsl, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMS JTUCIUAIIIMHBI

[Ipomecc w3ydeHUsT IUCHUILIMHBI HampaBieH Ha (QopMUpOBaHUE DJIEMEHTOB
caenyromux kommnereHuuid B coorBerctBuM ¢ OI'OC BO u OIIOII BO no nanHomy
HaIpaBJIEHUIO MOATOTOBKHU:

a) ynuBepcaiabHbIX (YK) — VK-2
0) mpodeccuonanbubix (IMK) - TIK-3.
Taoauna 3.1.

Martpuuna cBsi3¥ KOMIIeTeHIM i, (JOpMHUPYeMBIX HA OCHOBE M3Y4YeHHS TUCIUIIIHHBI
«Teopernueckne 0CHOBBI COBpPEMEHHO 3J1eKTPOXUMHU», C BpeMEHHBbIMH 3TallaMH
OCBOCHHS ee Coiep KaHus



Kongr Kommerenmus Cemectp
KOMIIETEHLINI HU3yYEHHUS
(@rocC)

VK-2 CnocobeH ympaBisiTb MPOEKTOM Ha BCEX JTamnax ero 4
KU3HEHHOTO 1IMKJIa
[1K-3 CrnocobeH Ha OCHOBE KpUTHUYECKOT0 aHayu3a pe3ynbraroB HHAP 4
u HHUOKP oneHuBaTh NEPCHEKTUBBI HMX  MPAKTHYECKOIO
MPUMEHEHHUST W TPOJNOJDKEHUS paboThl BhIOpaHHOW o0nacTu
XUMHH, XUMHUYECKON TEXHOJIOTUHU WM CMEXHBIX C XUMHEH HayK
4. OFBEM JINCHUTIJIMHBI U BUJIbl YYEBHOM PABOThHI
Tab6auna 4.1.
Bua yuedHoii paboThl Bcero 4
4acos cemMecTp
OO01mmas TpyI0eMKOCTh TUCIIUATLITHHBI 180 180
AyInuTOpHBIE 3aHITHS 128 128
Jlexuun 64 64
[IpakTuyeckue 3aHATHS 64 64
CamocrosTenbHas paboTa MarucTpoB 52 52

5. COAEPKAHUE JUCIUAIIJIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3JAEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHWYECKHUX WJIN ACTPOHOMHNYECKHUX YACOB 1 BUZIOB YYEBHbBIX

3AHATUN
Tabauna S.1.
CTpykTypa M coaepkaHue AU CHUNIMHBI
Ne Paszpnen o Buabi yueOHoli padorsl, DopMbl
1/ 5 BKJIIOYASl CAMOCTOSATEIbHYI0 TeKyl1ero
. AUCIHILTHHET S padoTy CTyIeHTOB 1 KOHTPOJIfA
3 TPYA0EMKOCTH (B 4acax) ycneBaeM




KOHerTI/IBaHI/IH pe3yabTaToB 0CBOCHUSA NTUCHUIIJIUHBI

Jlexiuu Ipaxtu- CPC octu (1m0
YECKHUE HeaeasIM
3aHATHUA
cemecTpa)
dopma
MPOMEKY
TOYHOTI' O
KOHTPOJIS
1. | PaBuoBecHbIE n 4 12 12 10 Kourtposs
HEpPaBHOBECHBIE CBOMCTBA Hasg
IICKTPOJIUTOB paborta
Ne 1
2. | OcHOBBI 4 12 12 10
TEPMOJIMHAMUKHU
reTepOreHHBIX
IIEKTPOXUMHUYECKUX
cHCTeM
3. | IBoiiHOIi 31€KTpHYECKUH 4 14 14 10 Kontpons
CJION U SIBJICHHUS Has
azcopbuuu Ha Mex(a3HbIX pabora
IpaHUIax Ne 2
4. | KuneTuka 3J1€eKTpOIHBIX 4 12 12 10
NPOIIECCOB
5. | DIEKTPOXMMHUYECKHE 4 14 14 12
MPOM3BOJICTBA Tecr
Hroro: 64 64 52
Tabauua 5.2.

YK-2 Cnocoben ynpaejiamb RPOEKMOM HA 6CexX Imanax €20 J’HCU3HEHH020 UUuKua




3HaTh: OCHOBHBIC )KM3HCHHOTO | YMeTh: IJIaHUPOBaTh HE0O- | Baagerb: Meromukoit dop-
[MKJIa HAYYHOTO TIPOEKTa B | XOAUMBIEC PECYpPCHI (BpEMEH- | MyJIMPOBAaHUS 1LIeJIM U 3ajad
00JacTu XUMHUH HbIE, CUTYaIlIOHHBIE) C yue- | 000OCHOBAaHUS aKTyaJlbHOCTH,
TOM UX 3aMEHSIEMOCTH 3HAQUUMOCTH,  OXKHJAAe-MbIX
pEe3yNbTaTOB U BO3MOXKHBIX
cdepsl uX MPUMECHEHUS

IIK-3 Cnocoben na ocnose Kpumuueckozo ananuza pesyromamoe HHP u HHOKP
OUeHueamy NePCneKmuesbl UX NPAKMUUECKO20 NPUMEHEHUA U NPOOOINCEHUSA pPadombl
8bIOPAHHON 001ACIMU XUMUU, XUMUYECKOU MEXHOJI02UU UTIU CMENHCHBIX C XUMUEH HAYK

3HaTh: METO/bI INIAHUPOBAHUS | YMeTh: OLICHUBATh pe3yib- | Baagerb: Mertomamu perie-
u OpraHu3aluu paboter | Tatet  HUAP wu  HOKP, | Hus npobnem  ¢usnveckoit
KOJUIEKTUBA B paMKax Hayd- | IEPCHEKTUBBI ~HMX  IIpaKk- | XUMHM Ha OCHOBE COBpe-
HBIX W HAyYHO-TEXHHYECKUX | TAYECKOTO MPHUMEHEHHS B | MCHHBIX KOHLEHIIMHA eCTecT-
IPOEKTOB MO  (PU3MUYECKOH | pa3IuuHBIX o0nacTsx | BO3HaHUS

XUMHUAN bu3nveckoit XumMun

Coz[epmalme AUCHUIIJIMHbBI «TeopeaneCKHe OCHOBbI COBpeMeHHOﬁ IJTEKTPOXUMHUH»

Tema 1. PaBHOBecHbIEe U HEPABHOBECHBIE CBOHCTBA JIEKTPOJIUTOB

HNoH-nmunonpHOE B3aMMOAEHCTBUE W TMPUYUHBI YCTOMYMBOCTH HWOHHBIX CHCTEM.
TepMoguHaMUYeCKUE U MOJEIBHBIE METOJbl pacueTa SHEPruU COJIbBATALIMU. XHUMHUYECKas U
peasibHas SHEPruu COJbBaTallMU. OHTPONMS colbBaTallMM HOHOB. JluHamuueckas Teopus
CoJIbBaTaIMU u TIOHATUE 00 OTpULIATEIBHON TUpaTalyy. TepMmoauHamuka
pacTBOpoBaIeKTpoauTOB. Ko3(h(puiMeHThl aKTMBHOCTM HMOHOB U METOJbl UX OIpPEIEICHHUS.
PaBHOBecHs B pacTBOpax 3JIEKTPOJUTOB. METOMBI ONpEeIeHNUs] KOHCTAHT paBHOBecHs. Teopus
KHCIIOT W OCHOBaHMW. Buabl HOH-MOHHOTO B3aMMOJEHCTBHS B pacTBOpax 3JIEKTPOJIHUTOB,
accomuanusi WOHOB. BeBon ypaBHeHmit Tteopunm [leOas-XroKkens i TOTEHIMAla WOHHON
aTMocdeps! u s kodpdunrenta aktuBHOCTU. [Ipumenenne teopun Jlebas-Xi0KKens K pacTBopam
CWJIbHBIX U CJa0BIX 3JEKTPOJIUTOB. COBPEMEHHOE COCTOSIHUE TEOPUH PACTBOPOB BJIEKTPOIUTOB.
Tunsl pactBOpuTeneid U uX cBoicTBa. KoppensuuoHHbIE MOAXOJbl K CPaBHEHHIO CBOMCTB
pactBoputeneil. CrieKTpoCKONNYECKNUe METO bl UCCIEI0BAHUS PACTBOPOB A1eKTposinToB. CocTosiHne
HMOHOB B pacTBope. HepaBHOBECHbIE SBICHUS B PACTBOPAX AJIEKTPOJIUTOB: TUPQPY3Us, MUTpALMS U
HMOHHbIEe peakuuu. YpaBHeHus HepHcra-Diinmreiina u Hepucra-Ilnanka. [Jduddy3suonnsrit
notreHuuai. [lonsTHe yaenbHON U SKBUBAJIEHTHOM AIEKTpONpoBogHOCTH. 3akoH Konppayma. Uucna
IepeHoca M MeToJbl MX ompenencHusd. [loABMKHOCTH OTIENBbHBIX HOHOB, UX ONPENCIIEHUE U
3aBHCHUMOCTb OT HMOHHOI'O pajuyca, KOHIEHTpAaLMM DJJEKTPOIMTa U OT TEMIEepaTypbl pacTBOpA.
AHOManbHas MoABUKHOCTh. BiinsiHMEe BSI3KOCTH Cpejibl HA TPAHCIIOPTHBIE SIBJIEHUS B pacTBOpax. MH-
TeprupeTanysi SBICHUNA AJICKTPOTPOBOIHOCTH C TOYKH 3peHHs Teopun JleOas- Xrokkemns
(anexTpodopeTnuecknii U penakcaludoOHHbIN 3(QQekThl; ypaBHeHue Own3zarepa; 3¢ dexrsl Buna u
Jlebas-DanbkeHrarexa).



Tema 2. OCHOBBI TEPMOAUHAMHKH I'eTePOTreHHbIX JJIEKTPOXUMHUYECKHX CHCTEM

[TonsTue 00 3MEKTPOXMMHUYECKOM IMOTEHIMAJE. Y CIOBUE 3JIEKTPOXUMHUYECKOTO PAaBHOBECHS Ha
OTIIeNbHON MeK(a3HOU TpaHHIle U B AIIEKTpOXUMHUUECKOH 1enu. CKauyky MOTEHLMaNa Ha TPaHHUIIax
pasznena a3; pazHocTH noTteHNuanoB ['anpBanu W Bosbra. IloHATHE 37EKTPOJHOTO MOTEHIUANA;
CTaHJAPTHBIA 3JEKTPOIHBIN noTeHuMan. YpaBHenue HepHcera. KoHuenuusi 3€KTpOHHOTO paBHO-
BECHsl Ha TpPaHUIE JIIEKTPOJ/pacTBOp. B3auMHble mpeBpaimieHus XMMHYECKOH M DIEKTPHUUECKOM
SHEPruM B AMEKTPOXUMUYECKON cucTeme. TepMoanHaMUKa TrajlbBaHUYECKOIO 3JIEMEHTA; YpaBHEHUE
I'u66ca-I'enpmronbia. Meronsl onpeaeneHuss KOAPPUITMCHTOB aKTHBHOCTH, KOHCTAHT PaBHOBECHS
VOHHBIX PEAKLHI U YHCEeN IEPEHOCa HA OCHOBE U3MEPEHUH JIEKTPOABIKYILUX CHJL.

Tema 3. JIBoiiHOI 3JIeKTpUYeCKHUil €10 U SIBJIeHUsI a/ICOPOIMU HA MeK(a3HBIX TPAHMIIAX
Mexanusm 00pa3oBaHHs M NPUHLUIBI HKCIEPUMEHTAIBHBIX METOJOB H3yU€HHsI JIBOMHOIO

JIEKTPUYECKOIO CJIOSl. ODJIEKTPOKANMWUISIPHBIE SIBJICHUS Ha OJKMIKUX M TBEPHABIX 3JIEKTPOJAX.
[ToBepxHOCTHBII M30BITOK, a7icOpPOIIMOHHOE YpaBHeHHE [ n60ca. BbiBo 1 poBepka o0111ero ypaBHe-
HUS DJIEKTPOKAMUIAPHOCTH. 3aBUCHUMOCTb IIOTPAHUYHOIO HATSKEHUS OT IOTEHLMasa, COCTaBa
pacTBopa, TeMIeparypsl U Ipupo bl MeTauia. [ToHsaTHe 0 MOIHOM M CBOOOIHOM 3apsije 3IEKTPOoJa.
[ToreHnmansl HyIEeBOr0 CBOOOAHOTO M HYJEBOTO IIOJHOTO 3apsijia; METOABl MX OIPEIeIICHUS.
TepmoauHaMudeckas TeOpusi HOBEPXHOCTHBIX SBICHUH Ha MeTaljax, aJcopOUpPYIOMINUX BOAOPOA U
kucinopoa. Ilpobrembr Bonbra m abcomoTHOro ckayka mnoTeHnuana. Mmmenanc siekTpoia H
HKBHUBAJICHTHBIE JJIEKTPOXUMHUYECKHE CcXeMbl. EMKOCTb JBOHHOrO 3JEKTPUYECKOTO CIIOS; €€
3aBUCHUMOCTB OT IOTEHIMAJIa 3JIEKTPOJia, COCTaBa pacTBOpa U €ro KOHIEeHTpauuu. Poias meTamim-
4ecKoil OOKJIaZKU B CTPOCHHUU ABOMHOTO 3JEKTPUUECKOTO ClIosl. MeToIbl U3y4eHHs JBOMHOTO CIIOS
Ha MeTajylaX TIpYINbl IUIATUHBL aJCOPOLIMOHHBIA METOA, METOAbl KPHUBBIX 3apsDKEHUS,
BOJIbTAMIIEPOMETPHH,  M30UIEKTPUUYECKUX CIABUIOB IMOTEHLHMANA, PATUOAKTUBHBIX HMHIUKATOPOB.
OnTHueckue U PeHTT€HOBCKHE METO/IbI M3yUEHMsI TPaHMLIbI pa3ziena dJIeKTpoa-pacTBop. dusznueckue
MeToAbl ex situ. CkaHMpyIOIas TyHHEIbHass MUKPOCKONMS M CIIEKTPOCKONHS U JIPYrHe 30HI0BbIE
MeTonpl. CkaHMpyoIlas 3JIeKTpOXUMHUYEcKass MHKpockonus. JIBoilHON cinoli Ha rpaHuue
pacTBOp/Bo31yX. MoienbHbIE TEOPUHU IBOMHOTO cJ10s. BeIBO ypaBHEHUI 1151 3apsiia 3JEKTpoaa B
teopusix ['yu-Yanmena, Iltepna u I'pama. Dddext Ecuna-Mapkopa. SIBreHHEe YaCTUYHOTO
nepeHoca 3apsia IMpH aacopOIuu HOHOB. ['MAPOPHUIBLHOCTH MOBEPXHOCTH. METOIbl U3y4YCHHUs
Teopust 00paTUMON aIcopOIUK OPraHNYeCKUX COCTMHEHUH Ha deKTpoaax. JBymepHsie da-
30BbIE CJIIOM U (ha30BBIE MEPEXOJbl B MOBEPXHOCTHBIX CIOAX. METOABI M3Y4YEHHUS M XapaKTepHbIE
0COOEHHOCTH a/cOpOLIMM OPraHMYECKHUX BEIIECTB Ha MeTaulaX IUIATHHOBOM rpymibl.CTpoeHue
JIBOMHOTO CJ0s1 Ha OKCUIHBIX M MOJIYIPOBOJHHUKOBBIX 3JIEKTpOAax. JIBOMHOI 3JIEKTPUYECKUN CIOU
Ha IPaHUIIE AJIEKTPO/I/PacIlIaB U 3JIEKTPOJY TBEPbII SIEKTPOIIHT.

Tema 4. KuneTuka 3/1eKTPOHBIX NMPOIECCOB.

OO0mass XxapakTepUCTUKa JJIEKTPOJHBIX MPOLECCOB W TMOHATHE JIMMUTUPYIOLIEH CTaiuH.
Mexanu3mbl Macconepenoca: nuddysus, murpauus u koHBekuus. CranuonapHas nupdysus npu
paspsilie MOHOB HAa OJJHOMMEHHOM METAJIJI€, HA PTYTH M Ha amajblaMe U POJb SIBJIEHUI MHUIPalUu B
THX mpoleccax. Teopuss KOHBEKTUBHON nuddy3un. Bpamaromuiicss TUCKOBBIM 3JIEKTPOJ U €ro
WCTIOJIb30BAHUE ISl N3YUYEHUS JJIEKTPOXUMUYECKOW KHHETUKH. Bpamaromuiics: JUCKOBBIN 3JIEKTPOT
¢ koibloM. Hecrammonapuas nmuddy3us K TUIOCKOMY H  CPEepUIecCKOMY DIIEKTPOJaM IpPH
MOCTOSTHHOM ToTeHImane. Teopus monsiporpaduyaeckoro metona. [lonsporpadudeckine MaKCUMyMbI
W WX TeopeThdeckas mHTeprperanus. Boaprammepomerpus. Ocumuiorpadudeckas noiasporpadus.
Juddysnonnsiii umnenanc. Pasznuuneie Buabl nonsporpadgun Ha NEpeMEHHOM TOKE.

XpononoreHoMeTpus. OCHOBHbIE NPUHLMUIBI U OJIOK-CXEMbl PENAaKCALMOHHBIX METOJIOB
U3YYEHHUSI  DJIEKTPOXMMHUYECKOW  KHHETHUKH  (MMITYJbCHBIM  MOTEHUMOCTATUYECKUH  METOJ,
UMITYJIbCHBIA W JIBYXUMITYJIbCHBI TaJIbBAHOCTATHUECKUE METOJbl, KYJIOHOCTATUYECKHUH METO[,
MeToll (hapajeeBc-KOro HMIenaHca Hu (apaJeeBCKOr0 BBIIPAMICHHUS). JNEKTPOXUMHUYECKas
UMIIEJAHCHAsA  CIEKTPOCKONUs. TOHKOCIIONWHBIE METOABl.  YJIBTPAMHUKPOIJIEKTPOAbl. Meton
KBapIIeBOr0 MUKpOB3BemBaHus. [IpeacraBnenns o paboTe HOPUCTOrO 3IEKTPOa, CYCIIEH3MOHHBIX
(IIIONIM3UPOBAHHBIX ANIEKTPOAOB. OCHOBHBIEC TIOJIOKEHHSI TEOPUH 3aMEUICHHOTO paspsana. Tok
oOMeHa. 3aBHCHUMOCTh CKOPOCTH pEaKIUH OT TemmepaTypbl. VneanpHas W peanbHas SHEPrUU
AKTUBaLUH.



BnusiHue cTpyKTypbl ABOMHOIO 3JEKTPUUECKOTO CIIOSI M PUPOABI DJIEKTPOJa HA CKOPOCTh CTaIuN
paspsipa. IIponecchl 3I€KTPOBOCCTAHOBICHHUS HMOHOB TMIPOKCOHUS M aHHOHOB Ha JJIEKTPOJAX C
BBICOKHM TEPEHAINPSKEHUEM BbIJENIEHUST BoJopoa. Ponb paboThl BBIXOJA AJIEKTPOHA B KUHETHKE
AJEKTPOJHBIX IpoueccoB. PoTodMHUCCHS NEKTPOHOB U3 METallJIa B PACTBOP. DIEKTPOXUMUYECKAS
reHepanusi COJbBAaTUPOBAHHBIX AJIEKTPOHOB. (OCOOEHHOCTH AIIEKTPOXUMHUYECKONW KHUHETUKU Ha
MOJTYTIPOBOJHUKOBBIX AJIEKTPOJaX. Teopusi U METOJbl M3YYEHHS DIEKTPOXUMHUYECKHUX MPOIECCOB,
BKJIIOYAIOUIMX TOMOI€HHBIE WJIM TIETEpOreHHble XUMHUYEecKue cTaauu. Kunetudeckue U
KaTaJIUTUYECKUE TOKU. BiMsiHME KOMIUIEKCOOOpa30BaHMs HA KUHETUKY 3JIEKTPOAHBIX PEAKIHI.

CraguilHbIi TEPEHOC DJEKTPOHOB B JIIEKTPOXUMHYECKHMX pEaKIUsIX. MeXaHu3M peakuuu

BBIJIEJICHHUSI BOJOPOAA M AJIEKTPOBOCCTAHOBJIEHUS KHCIOpPOJA HAa Pas3IMYHbIX 3JeKTpojax. Poib
afcopOLuy MOBEPXHOCTHO-AKTHBHBIX BELIECTB B  AJIEKTPOXUMHUYECKOW KuHeTHke.KuneTtnka
AIIEKTPOXUMHUYECKUX PEAKIM ¢ ydacTHEM OpraHudyeckux BemecTB. OOIMe MEeTOAbl YCTaHOBICHUS
MEXaHHU3Ma CII0XK-
HOM AJIEKTPOXUMHUYECKON peakiuu. MeToIpl onpeaeseHus: MPUpoIbl HHTEPMEINATOB JIEKTPOIHBIX
npoueccos. Kunernka pasnoskeHus: aMaabraM U €€ CBA3b C NEPEHAIPSHKEHUEM BOAOPOJa Ha PTYTH B
KHCJIBIX U LIEJIOYHBIX pacTBopax. DuekTpokatanu3. CopOuus 1 aacopOuus BoI0poa 31EKTPOIHBIMU
MaTepuanamy. BaxkHeime TUIIbI 3JIeKTPOAHBIX MAaTEPHUAJIOB.

Tema 5. JnekTpoXuMUYecKHe MPOU3BOCTBA
XUMHUYECKUE UCTOYHUKU TOKA. TOIUIMBHBIC 37IeMeHThl. CBHHIIOBBIE aKKyMYJISTOpbL. CepeOpsiHo-

LIUHKOBBIE aKKyMyJsiTopbl. Kagmuii-HuKeneBble akKyMyJIITOPbl U MX aHAJIOTU. MeTasui-BO3ylIHbIE
cuctembl. JlutmeBble uCTOYHMKM TOKAa. CynepkonneHcatopsl. ['anpBaHOTexHHMKA.  TuIb
rajbBaHMYECKUX MOKpbITUH. PacceuBaromiasi CHOCOOHOCTh 3JIEKTPOJIIUTOB. JIEKTPOXUMHUYECKOE
OKCHJIMPOBAHNE METAJJIOB U CIUIaBOB. DJIEKTPOXUMHUUECKas pa3mepHas oopadoTka. HaBogopokupa-
HHE U BOJOPOAHAs XpYNKOCTh. DyHKIMOHATIbHAS T'aJIbBAHOTEXHUKA. [ HPO3TIEKTPOMETAIUTYpPIHS.

DIIEKTPOXUMHUUECKOE MPOU3BOICTBO XJIOPA, IIEI0UEH, OKUCIUTENEH. DIEKTPOXUMUYECKUN CUHTES
OpPraHMYECKUX BEILECTB. OJEKTPOJIM3 paCIUIaBICHHbIX coeauHeHui. [Ipou3BOICTBO alllOMHUHUS.
[Tpou3BOACTBO IIEIOYHBIX U MIETOYHO-36MEIbHBIX METAIJIOB. DIIeKTpOopaduHIUPOBAHUE.
DJEeKTPOXUMHUYECKHE TpeoOpazoBaTedr HWHPOPMALUK U OJICKTPOXUMHUYECKHE DIICKTPOHHBIC
yCTpOMcTBAa.  DJEKTPOXPOMHBIE  YCTPOMCTBA.  DIEKTPOXUMHYECKHE  TEXHOJOTMU IS
MHUKPO3JIEKTPOHUKU. HaHOo37ekTpoxuMus ¥ HAHOTEXHOJNOTrHs. Teopus 3IEKTPOXUMHUYECKHUX
pEaKToOpOB.

6. ObPA3OBATEJIBHBIE TEXHOJIOI'H

OCHOBHBIMH ~ 00pa30BaTENbHBIMU  TEXHOJOTMAMH, MCIOJIB3YEMBIMH TIPH  pean3aluu
coJlepKaHusl Kypca, SBIAIOTCA: (OpMHpyOIIas TEXHOJOTUS, TEXHOJOTus MpOoOIEeMHOTO
U3JI0KEHUs1, TEXHOJIOTHSI CHTYaTUBHOTO 00y4eHUsl.

AKTUBHBIE (HOPMBI IPOBEICHUS 3aHATHIA:

e Jlekuuu ¢ UCMOIB30BaHUEM MPOOIEMHBIX BOIIPOCOB.

WuTepakTuBHBIE (OPMBI IPOBEICHUS 3aHATUM:

e [IpoOnemHast TUCKYCCHS C BBIABUKEHHEM ITPOEKTOB.
e JluckyccHusi-IHAaIIOT.
e Pa300p KOHKPETHBIX CUTYaIIHH.

7. MIEPEYEHb YYEBHO-METOAUMYECKOI'O OBECIIEYEHUSA 1JId
CAMOCTOATEJBHOU PABOTHBI OBYYAIOIIUXCA ITO JTUCHUILJIMHE



7.1. IlepeyeHb-yueOHO-MeTOAUYECKOr0 oO0ecmeyeHuss i  OOy4YaloUIUXcs 1O
AUCHUILINHE:

1. Jamackun b.b., Iletpuit O.A., [Hupiunaa I'.A. Dnektpoxumus. — YueOHOe mocooue ajis
By30B. — U3x.: JIans. CII6. 2022. — 672 c.

2. Muomannp ®., Cagaku C., Onedep I1. Dnekrpoxumus. — Briciiee obpazoBanue, 2008.

3. Potunsia A.JL. u ap. Teopernueckas snekrpoxumusi. YueOHuk. — M.: Ctynent, 2013.

JlekioHHBIE 3aHATHS TPOBOIATCS 2 pa3za Heaelmo B obbeme 4 yacoB W 4 4YacoB
MPaKTUYECKHUX 3aHATUN B 4-0oM cemectpe. [locie okoHYaHust U3yuyeHus KaKJ0i TeMbI CTYIEHThI
MIPOXOST TECTUPOBaHKE, COOECeI0BAHUE, BBITIOJIHSIIOT KOHTPOJIbHBIE pa0OTHI.

7.2. Yka3aHus 1J151 00y4aromuXcs M0 OCBOECHUIO M CUMILTHHBI

Taoauna 7.1.
Coaep:xaHue caMOCTOATENbHOUH PadoThI 00yYAOIIUXCS

NoNe Tembi/60npocul, 8bIHOCUMbBLE HA CAMOCTOSMENbHOE Kox- Dopmbl
n/n uzyuenue 60 pabomb
4acoe

1. [Mpencrasnenue o crpykrype i snexTponpoBoaHOCTH 10 co0eceoBaHuE
HEBOJ/IHBIX PACTBOPOB, PACIUIABOB U TBEP/BIX JIEKTPOIUTOB.
[TonnmepHbIe 27eKTpoauThl. PacTBOpEI, coaepxaniue
COJIbBATUPOBAHHBIC DJIEKTPOHBI.

2. 9H€KTpOXPIMPI‘-I€CKO€ PAaBHOBCCHEC HaA I'paHULIC ABYX 10 CO6€C€)IOBaHI/Ie
HCCMCIINBAIOIINXCA )I(I/I,Z[KOCTGfI, Ha MCM6paHaX U NOH-
CCJICKTUBHBIX JJICKTpOJax. HpI/IHHI/IH pa60TI>I CTCKIIAHHOT'O
DJICKTPO/Ja. 3HeKTpOXI/IMI/I‘lCCKI/IC CCHCOPHGI.

Kpucramnorpadudeckasi CTpyKTypa MOBEpXHOCTHU H €€ POJib B 10 cobeceioBaHue
CTPOEHHH JBOMHOTO 3JieKTprueckoro cios. [lonstue o
(bpaKTaJbHBIX TOBEPXHOCTSIX. MeTObl OnpeaeaeHHs
BEJTMYMHBI HCTUHHON MTOBEPXHOCTH 3JEKTPO/IOB.

4. \®yHnaMeHTaTbHBIE ACTIEKTHI HIEKTPOXHMHH TPOBOIAIINX 10 cobece0BaHNE
[IOJIMMEPOB. SIBJIEHNE dIEKTPOXUMHUIECKON NHTEPKAJIALIN.
DIEKTPOXUMHUUECKUE CBOMCTBA MHTEPKAIMPOBAHHBIX
MatepuanoB. @oTosnexkTpoxumus. JlazepHas FIeKTPOXUMHUSI.
[leproanueckue U XaOTUUECKHUE SIBJICHUS B
JIEKTPOXUMHUYECKUX cucTemax. [IpobieMbl 6M031EKTPOXUMUM.
Penokc-npolieccel B GMocucTEMAaX; IMEKTPOXUMUS
OroMeMOpaH 1 UX MOJEIIEH.

DKOJIOTHYECKHE aCIIeKTHI QJICKTPOXUMHNYCCKUX TEXHOJIOTHiA. 12 CO6€CCI[OB3.HI/I€
SHCKTPOXI/IMI/ILIGCKI/IG MCTOAbI OYHMCTKH BOJBI.




8. OHEHOYHBIE CPEACTBA JUIA TEKYHIEI'O KOHTPOJISA YCIIEBAEMOCTH U
INPOMEXYTOYHOU ATTECTALIUU

CBoeBpeMEHHOE BBIIIOJHEHHE 00YJAIOIUMCSI MEPOIPUATHI TEKYILIEro KOHTPOJIS O3BOJISET
IIPEBBICUTh (JOCTUTHYTh) IIOPOTOBBIM YPOBEHb («3aYTEHO») OCBOEHUS IPEAYCMOTPEHHBIX
3JIEMEHTOB KOMIIETeHLUH. Pe3ynbTaThl AUCHUIUIMHBI CUUTAIOTCS JOCTUTHYTBIMM, €CIIH AJIS BCEX
AJIEMEHTOB KOMIIETEHIIMI IPEBBIIEH (JIOCTUTHYT) ITOPOTOBbIM YPOBEHb OCBOECHUSI KOMIIETEHIIUU
Ha JJaHHOM 3Tare.

[TpomexxyTouHasi aTTecTanus MO IUCIUIUIMHE — B BUAE B ycTHOH dopme. K crmade 3adera
JIOITYCKAIOTCS CTYACHTBI, BBIITOJHUBIINE BCE (DOPMBI TEKYILLIEr0 KOHTPOJIS. 3a4eT
IIPEyCMAaTPUBAET  BHIOOPOYHYIO IPOBEPKY OCBOECHUS  IMPEAYCMOTPEHHBIX  3JIEMEHTOB
KOMIIETEHIIMH M BKJIIOYAaeT 3 BONpOCAa U3 pa3iIMuYHBIX TeM MpoiiieHHoro marepuana. Bpems
MOJArOTOBKU CTYJ€HTAa K YCTHOMY OTBETY - 70 30 MuH.

[TpuMepsl BOIPOCOB, MpeAaraeMbix Ha 3a4ere!

Bapuant Ne 1
1 OcHOBHBIE 3a7jaudl TEOPETHUYECKOW U MPUKIATHON SICKTPOXUMHHM U THEPCHEKTHBBI HX
pa3BUTHSL.
2 BaustHue npupo/ibl, KOHIEHTPALUU PaCTBOPEHHOT'O BELIECTBA, a TAK)XKE TEMIIepaTyphl U
IPUPOJIbI PACTBOPUTEIISL HA 3JIEKTPUUECKYIO IPOBOAUMOCTD JIEKTPOJIUTOB
3 VYpaBHeHMs TOJHON MOISPU3AUOHHON KPUBOH, IPU OOIBIINX U MaJIbIX HOJSPU3ALUAX C
y4eTOM Crienu(puIecKoil ancopOum 1 \ - TOTEHIIHAIA.

Tunoewvie KOHmMpOJibHblEe 3a0anus ons nposedemm npome:)fcymounoﬁ ammecmauuu

1. OcHoBHbIE 331241 TEOPETUUECKON U MPUKIIAJHOMN SJIEKTPOXUMHUHU U MEPCHEKTUBBI UX
pa3BUTHSL.
2. TloHsTHE YIEKTPOXUMHUECKON CHCTEMBI M UX Kiaccupukanus. OTanuue mporeccos,
MPOUCXOASIIUX B AJEKTPOJIU3EPE, OT TAKOBBIX B XUMHUUYECKUX UCTOUHUKAX TOKa?
3. Kakue 31eKTpoXuMHYEeCKHe CUCTEMbI UCTIONB3YIOTCS B KAUECTBE CYETYMKOB KOJIMYECTBA
JIEKTPUUYECTBA U KaK OHU Ha3bIBAIOTCS?
4. VoHHble paBHOBECHUS B pacTBOpax: MoHATHE U pacueT pH, nmonsatue 6ydepHoil emMkocTy,
pacueT paBHOBECHOM KOHIIEHTPAI[MM HOHOB METAaJlIa B KOMITJIEKCHBIX 3JICKTPOJIUTAX.
5. HoHHble paBHOBECHUS B IPUCYTCTBUH TBEPI0H (ha3bl: ONpeieIeHHe U pacyeT BEINYUHBI
pH ruapokcunooOpa3zoBaHus U €€ poJib B JIEKTPOXUMHUUECKHUX MPOIECCax.
6. HepaBHOBeCHBIE SIBICHUS B NEKTPOXUMUYECKUX CUCTEMAX: 3JEKTPUYECKasi IPOBOAUMOCTD U
Juby3us B 2JEKTPOIUTAX.
7. MexaHu3M MPOBOAMMOCTH B 3JEKTPOIMUTAX PA3IMYHON MPUPOJIbI: paCTBOPAX, TBEPIbIX
Tenax, pacIuiaBax.
8. BnmsHue npupo/pl, KOHIEHTPAIUK PACTBOPEHHOTO BEIIECTBA, a TAK)KE TEMIIEPaTyphl U
HPUPOBI PACTBOPUTENS HA AIIEKTPUIECKYIO IPOBOIUMOCTD 3JIEKTPOIUTOB.
9. KoHBEKTHBHBII IMEpeHOC B pacTBOPaX.
10. Tepmonuddy3us u posib TOTO SIBICHUS B dJICKTPOXUMHUYECKUX PEAKITUAX.
11. IlpuunHBI BOSHUKHOBEHHSI HAMTPSDKEHUS B DJIEKTPOXUMHUUECKHUX CHCTEMaX.
12. YpaBuenue ["anpBaHU-IOTEHIIMANA U TOTEHIMAIA B OTHOCUTEIILHOM IIIKaje. AHAIN3 3TUX
YpaBHEHUM.
13. IIpupona 6ecTOKOBOTrO MOTEHIMATA
14. KuneTnueckuii BbIBOJI ypaBHEHUS] paBHOBECHOIO NoTeHIMana. M306pa3ute rpaduiyecku
15. OcHoBHBIE LiesIN U3Y4YEeHUs] KWHETUKHU 3JIEKTPOIHBIX peakiuid. [lonsTue karogHoro u
AQHOJTHOTO NEPEHATPSKEHNS, MEXAaHN3Ma ITPOTEKAHUS JIEKTPOXUMHUUECKON pEeaKIUU U poJib
JIMMUTUPYIOUIEN CTaIUH.



16. YpaBHeHUS YaCTHBIX KaTOAHBIX M aHOTHBIX MOJISIPU3AMOHHBIX KPUBBIX ITPH 3aMeIJICHHOM
AIEKTPOXUMUYECKOMN CTaauu

17. YpaBHeHuUs1 TOTHON NMOSPU3ALMOHHON KPUBOM, TP OOJBIINX U MAJIBIX MOJSPU3ALIUAX C
y4eTOM crienu(uIecKoi aacopOIuu U \y - MOTCHIINAA.

18. ®usudeckuit CMBICI TUIOTHOCTH TOKA 0OMEHA, CTaHIAPTHOM IIJIOTHOCTH TOKA OOMEHa,
K03 uIeHTa nepeHoca.

19. B xakux KoopauHaTax HOJISIpU3ALMOHHbIE KPUBBIE P 3aMEUIEHHOM pa3psiie JTMHEHHBI
NIPU JTFOOBIX MEPEHANPSHKCHUSX.

20. Kunetnueckuil BbIBO/I ypaBHEHHUSI PAaBHOBECHOTO MOTEHIIMAA.

21. CranuitHoe pOTEeKaHUE IEKTPOXUMHUUECKOro akTa. PaccMoTpeTh Ha mpuMepe OCaXKaAeHus U

pacTtBopeHust MeTaJuIoB. [IoHsITHE HCTUHHOTO M KaXyIerocs Ko uiueHTa nepeHoca.

22. Kunetnueckue ypaBHEHUS SJIEKTPOXUMHUYECKUX PEAKIMid, BKIIOUAIOMINX MTPEIIIECTBYIOIINE

OBICTpBIC XUMHUECKUE CTAIUH ( IUMHUTHPYET HIEKTPOXUMHUUECKAs CTAIHSA).

23. OCHOBHBIE MOJIOKEHHS U YPaBHEHHS PEAKIIUHU BBIIACICHUS BOJOPO/A MIPH 3aMeAJICHHOM
PEKOMOMHALINY U DIIEKTPOXUMHUYECKON gecopOunu. COnocTaBieHHe C SKCIIEPUMEHTATbHBIMU
pe3ysibTaTaMH.

24. MexaHu3M peakiiui BOCCTAaHOBIIEHUS KUCIIOpoaa. PaccMoTpeTh BOZMOXKHBIE CTydaH,
peann30BaHHbIC HAa MPAKTHUKE.
25.BnusiHue aficopOLIMOHHBIX SIBIICHUM HA KUHETHKY 3JIEKTPOOCAXKICHUS U 3JIEKTPOPACTBOPEHHUS
METaJUIOB.

26. TepMoauHAMUKA ¥ KUHETHKA MTPOIIECCOB MPH MOTYYCHUH FIEKTPOIUTUIECKUX CIUIABOB.

27. Ponb MacCUBHOTO COCTOSTHHS METAJUIOB B AJIEKTPOXUMHUYECKOH TEXHOJIOTHH.

28. KuneTnka BOCCTaHOBJICHHUSI OKCHIOB.

29. OnpezneneHrne KHHETUIECKUX MTAPAMETPOB U MEXaHU3Ma PEAKLUI U3 CTAllMOHAPHBIX
NOJISIPU3AMOHHBIX KPUBBIX: IUIOTHOCTH TOKAa OOMEHA, MOPSAKOB KOMIIOHEHTOB PEAKIIUU H JP.
30. OcHOBHBIE HECTAI[MOHAPHBIE METO bl NCCIICI0OBAHNSI KWHETUKU IIPOTEKAHUS 3JIEKTPOTHBIX
peaKIuii.

31. [IpyunHbI BO3HUKHOBEHUS IBOMHOTO JIEKTPUUYECKOTO CIIOS U SIBJIIEHHE aACcOpOLHn.
32.Bnusinne cnenuduueckoil ancopOIi HOHOB Ha MMOBEPXHOCTHOE HATSDKEHHE U €MKOCTh
JDC. ITonaTne noreHuaNa HyJaeBOro 3aps/a NOBEPXHOCTH U METOBI €TI0 OIPEIEICHHUS.

33. Teopuu CTpOEHUS TBOMHOTO JIEKTPHYECKOTO CIIOS.

34. Brusinue crpoenust 19C Ha KMHETHKY 3JICKTPOIHBIX PEAKIIHH.

35. OcHOBHBIE ypaBHEeHUS 1D HY3HOHHOTO nepeHanpspkeHus auddysun. Biausaue Murpamm u
NepeMeIIMBaHNs Ha BEJTMYMHY KaTOJAHOTO MPEJeIbHOTO TOKA.

36. BeiBon 1 aHanmu3 ypaBHeHUH ] Py3MOHHON KHHETHKH C Y4€TOM KOHBEKTHBHOM
muddysun. [IpoBepka 3THUX ypaBHEHHI C TOMOIIIBIO BPAIIAIOIIETOCs IUCKOBOTO JIEKTPO/IA.

37. BoIBOJ M aHANTN3 YPAaBHEHUM CMEIIaHHON KMHETHKH( 3aMe/IJIeHa CTaus epeHoca
AJIEKTPOHA U cTanus TudPy3un).

38. DIEKTPOXUMHUYECKHE PEAKIINH, BKIIOYAIONINE OBICTPhIE XUMHUECKUE CTaIUH.

39. PaccmoTpenue BIUSHNS MaTepHaia 3JIeKTPOIa M COCTaBa pacTBOPA Ha CKOPOCTh PEAKIIUH
BBIJIEJICHHSI BOAOPO/IA U3 KUCIIBIX, HEUTPAIbHBIX U ILETOYHBIX PACTBOPOB € MO3HULIUU
3aMeJICHHOTO pa3psja.

40. MeToaMKa CHATHS NOJSIPU3AIMOHHBIX KPUBBIX, H3MEPEHHE OTEHIINAIIA IO/ TOKOM.
VYka3aTh Kakoi crioco0 MOKET ObITh IPUMEHEH U1 U3MEPEHUsI TOTEHIMAJIA [10]] TOKOM

IPU MCCIIEI0BAHUS OJHOM IEKTPOJHON peaKklMU: UCIOIb30BaHUE B KAU€CTBE BTOPOIO
3JIEKTPOJIA MIEKTPO CPABHEHHS, TIOMEIIEHHOTO B TPOCTPAHCTBO ¢ Kannuisipom Jlyrruna,
HETIOCPEACTBEHHOE U3MEPEHNE HAIPSDKEHHS MEXTY UCCIIeTyeMbIM U BCITIOMOTAaTEIbHBIM
9JIEKTPOJAMH TPH YCIIOBHH 3HAYUTENILHO OOJBIION MTOBEPXHOCTH UCCIIEyEMOTO MIEKTPOAA WIIN
KOTJIa MOBEPXHOCTHU 3TUX HIIEKTPOIOB PaBHBI.

41. Kako#t MeTO/ CHATHS TIOJISPU3AIIMOHHON KPUBOH 11e1ecoo0pa3Ho I JaibHerIe 00paboTku
UX 0 YpaBHEHUSM (POpMajIbHON KHHETHUKHU: TOTEHIIMOCTaTUYECKUIA, TOTEHIIMOIMHAMUYECKHIA
(kakyro BBIOpaTh CKOPOCTh Pa3BEPTKU MOTEHIIMAJA), FAIbBAHOCTATUYECKUI

42. Kakoli 13 METaJUIOB BBIOPATh B KAYECTBE JICKTPO/IA MPH MOTYYSHUU BOAOPOA B HIETOYHOM
cpefie: 30JI0TO, IUIATUHY, JKeJIe30, HUKEIb, CBUHEL]?

43.Kakue U3 nepevynciIeHHbIX MPUOOPOB MPUTOIHBI [T U3MEPEHHSI PABHOBECHOTO HATIPSHKCHHUS



JJEKTPOXUMUYECKHUX CUCTEM: TIOTCHIIMOMETPHI, II(PPOBHIE BXOTHBIM CONPOTHUBICHUEM-
102;1010;1050m , pH-MeTps1, BOJIBTMETPBI, UCIIOJB3yEMbIE JJIsi M3MEPEHHsI HAIPsKEHUs Ipu padoTe
JIEKTPOJIU3EPOB PA3HOIO THUIIA.

Kpumepuu OUEHKU omeema Ha 3aueme

Onenka

Kpurepun orBera

3a4yTeHo

['my6okoe u xopoliee 3HaHWE M TOHMMAaHUE TpPEIMEeTa, B TOM YHCIE
TEPMUHOJIOTUU u OCHOBHBIX MIOHSTUH; TEOPETHYECKUX
3aKOHOMEPHOCTEM; (hakTUIeCKUX JIAHHBIX; 00CTOSATENbHBIN,
JIOTUYECKHUI ¥ TPaMOTHBIA OTBET BO BpeMsl CJIayM 3a4eTa; y/IeJIbHbIN BEC
OImMOOK IPU KOHTPOJIBHOM TECTUPOBAaHUM — He Oozee 50%.

He3aureHno

Cnaboe 3HaHUE OCHOBHOW TEPMHUHOJIOTHHU, TEOPETHUECKUX
3aKOHOMEpPHOCTEH, (PAKTUYECKHUX JaHHBIX, OLIMOOUHBIA OTBET Ha
3a4yeTe; yAeNbHbIN Bec OINOOK MpU KOHTPOJIBHOM TECTUPOBAHUU —

ooiee 50%.

9. YHEBHO-METOAUYECKOE U HTHOOPMALIMOHHOE OBECIIEYEHHE

JUCHUTINHBI

9.1. YueOHasi iuTeparypa

a) OCHOBHASI!

1 DnekTpoxuMus U XUMUYecKasi KHHETHKa : yueOHoe nocobue / I'. B. Bynunoposa, 1O.
I'T'anameraunoB, X.M. Spomesckas, B. I1. bapabanoB. — Kazanp : Kazanckuit HarimoHanbHbBIN
UCCIIEIOBATEIbCKUI TeXHONOTHYecknid ynusepeutet, 2014 — 371 ¢c. — ISBN 978-5-7882-
1658-4. — TekcT : 31eKTpOHHBIH // DnekTpoHHO-0MOMMoTeuHast cuctema IPR BOOKS : [caiiT].
http://www.iprbookshop.ru/63561.html

2 NamackuH b. B.,ITetpuii O. A.,I{lupnuna I'. A. DnexTpoXumus:y4eOHHK.-

Mocksa: Xumus,2006, ISBN 5-98109-011-1.-672.-bubnuorp.: c. 659-665

3 byanuxos I'. K.,Maiictpenxo B. H.,Bsicenes M. P. OcHOBBI COBpeMEHHOTO

SJICKTPOXUMHNYECCKOT'O

aHanu3a:yyeOHoe nmocodue st cryaeHtoB By30B/I. K. Bynnukos, B. H. Maiicrpenko, M.
Bsicenes.- MockBa:Mup,2003, ISBN 5-03-003471-4.-592.-bubmuorp.: c. 587.

0) T1OMOJIHUTENbHASI:

| Bynuaukos I'epman Koncrantnnosnuy,Matictpenko B. H.,MypunoB BonsTamnepomerpust ¢
MOJIUGHUIMPOBAHHBIMU U yIbTpaMuKpoasiekTpogamu/Poc. AH,IH-T opranud.xumumu.-
M.:Hayka,1994, ISBN 5-02-001842-2.-2309.

2 DnexTponuThl : yauebHoe nocobue / I'. B. Bymunoposa, 1O. I'. 'axsimeraunos, X. M.
SApomesckas, B. I1. bapabanos. — Kazans : KazaHckuii HallMOHAIBHBIN HCCIICIOBATEIBCKHII
TexHoJoru4eckuii ynusepcuter, 2014 — 117 ¢. — ISBN 978-5-7882-1674-4. — TekcT :
SIIEKTPOHHBIH // DiekTpoHHO-0nbmnoTeunas cucrema IPR BOOKS : [caiit].
http://www.iprbookshop.ru/63560.html




3 bynuukos I'. K.,EBTiorun I'. A.,Maiictpenko B. H. MonuduirpoBaHHble 3JI€KTPOABI IS
BOJIbTAMIIEPOMETPUHU B XuMuu, onosorun u meauuune/I". K. byaaukos, I'. A. Eptrorun, B. H.
Maiictpenko.- MockBa:BUHOM. Jlaboparopus 3Hanwmii,2009, ISBN 978-5-9963-0199-7.-416.

4 baiipamoB B. M. OcHOBBI 3J71eKTpOXHUMHUU: yueOHOE TTocoOue st By3oB/B. M. baiipamos ; pe.
B. B. JIynun.- Mocksa: Akagemust,2005, ISBN 5-7695-1985-1.-240.-bubnuorp.: c. 234-235

5 Ykme E. A.,bykyn H. I'. TBepasie anextponutsl/E. A. Ykme, H. I'. BykyH.-
Mocksa:Hayka,1977.-176.

6 [enaxeii I1. JIBoitHO# C10i1 M KWHETHKA JIESKTPOAHBIX IIporieccoB:mepeBo ¢ anri./I1. Jlemnaxei
; pea. A. H. ®pymkun.-MockBa:Mup,1967.-351.-bubnuorp. B KOHIIE I1aB

9.2. UnTepHeT-pecypchi:

http://fizrast.ru/sitemap.html

http://www.don-agro.ru

http://xn-80abucjiibhv9a.xn-plai/

http://www.agroxxi.ru/ (PI'B)

http://elibrary.rsl.ru Hayunas snexkrponHas Ondmmoreka

http://elibrary.ru/default.asp Poccuiickas nanmonanpHas 6ubnanoreka

http://primo.nlr.ru  http://nbmgu.rudnekrtponnas  6mbnmoreka  Poccuiickoit
rocy/1apCTBEHHOU OMOIUOTEKH

9.3. IIporpamMHoOe o0ecrieyeHmne

YHuuBepcuter oOecredeH HeOoOXOIUMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO M CBOOOJHO
pacrpocTpaHsIeMoro MPOrpaMMHOTO 0OECTICYSHHSI, B TOM YMCJIE OT€UYECTBEHHOTO MPOU3BOJICTBA.

Kaxxapiii oOyyaromuiicst B TeueHUE BCEro mepruoa o0ydeHus: odecreueH HHIUBUIYaTbHBIM
HEOTPAHUYEHHBIM JIOCTYIIOM K DJJEKTPOHHOM WHGOPMAIIMOHHO-00pa30BaTEIHLHOM  Cpelie
VHHUBEpCUTETa H3 JIO00H TOYKHM, B KOTOPOM UMeEeTCs JOCTyn K HH(OpPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTh «HTepHeT» Kak Ha TEpPUTOPUH YHUBEPCUTETA, TaK U BHE €€.

YHuBepcuter o0ecreyeH CIEIyOMUM KOMIUIEKTOM JIMLEH3UMOHHOTO IPOrpaMMHOIO

obecrieueHusl.
1. JlunensmoHHOE NMporpamMMHoOe odecreueHue, ucrnonbzyemoe B MHrl'y

1.1.Microsoft Windows 7

1.2.Microsoft Office 2007

1.3.Ilporpammusiii kommiekc MMUC “BusyanbHast Ctynus TectupoBanus”

1.4. AutuBupycnoe [10 Eset Nod32

1.5.CnpaBouno-nipaBoBasi cucrema “KoHcynbTaHT”

1.6.CnpaBouHo-mipaBoBasi cuctema “I'apant”

Hap;[z[y C TpaAUIINUOHHBIMU U3JAHUAMU MATUCTPAHTBI W COTPYIAHUKU UMCHOT BO3MOXKXHOCTDH
IMMOJIB30BATHCS DJICKTPOHHBIMHU IMOJTHOTEKCTOBBIMHA 0azaMu JaHHBIX

Taonuua 9.1.
Ha3Baunmue pecypca CcebLika/gocTyn
DnekTpoHHass OuOnMoTeka oHiaiH «EauHOE OKHO K http://window.edu.ru
00pa30BaTeNLHBIM PECypcam»
«O0bpa3oBatenbHbIN pecypc Poccum http://school-collection.edu.ru
denepanbHbIi 00pa30BaTENbHBINA MOPTANL: YUPEKICHUS, http://www.edu.ru —
nporpammsl, cranaaptsl, BY3w1, Tectsl EI'D, THA



https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/

denepanbHbIN LIEHTP nH(pOpMaITMOHHO-

obpazoBarenbHbIX pecypcoB (DILINOP)

http://fcior.edu.ru -

ObC "KOHCVYJIbTAHT CTYJEHTA". DnekrponHas
OnOIMOTEeKa TEXHHYECKOTO BYy3a

http://polpred.com/news

WznarensctBo  «JlaHby. DIEKTPOHHO-OHOIMOTEUHAS http://www.studentlibrary.ru -
crcTemMa

Pycckas BupTyanbHas 6ubanorexa http://rvb.ru —

WznarensctBo  «JlaHby. DIEeKTpOHHO-OMONIHMOTEUHAS http://e.lanbook.com -
crcTemMa

ExenenenbHuk Hayku u oOpaszoBaHus lOra Poccun
«AxageMus»

http://old.rsue.ru/Academy/Arc
hives/Index.htm

Hayunas snekTponnas 6ubnmoreka «e-Library»

http://elibrary.ru/defaultx.asp -

DnexTpoHHO-0nbnmoreyHas cucrema [PRbooks

http://www.iprbookshop.ru -

DJNEeKTPOHHO-CIIPABOYHAs CHCTEMa IOKYMEHTOB B cepe
obpazoBanus «1apopMuO»

http://www.informio.ru

NudopmannonHo-mpaBoBasi cuctema
TUTFOC)

«KoHcynpTaHT-

CereBas Bepcusi, JOCTYIIHA CO
BCEX KOMITBIOTEPOB B
kopnoparuHoi cetu Unrl'yY

WNudopmannonHo-npaBoBas cucrema «l apant

CereBast Bepcus, JIOCTYIIHA CO
BCEX KOMIIBIOTEPOB B
KopriopatuBHO#l cetn Uarl'yY

DneKTpoHHO-0nbnmoreyHas cucrema «tOpai»

https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

Heo6xomumerit  ana  peanuzaumu  OIIOII  moaroroBku

MaTCpHAIIBHO-TCXHUYCCKOT' O o0OecIieueHrs BKIIOYACT B CeOs:
- JICKOHUOHHYIO ayAUTOPULO,

HMmMmeromasics MaTCpHaJIbHAA 0a3a oOecIieunBacT:

crieguaincrta IMCpEUCHb

- MPOBEJACHHUE JIEKIUH - annapaTypoi Uisl 1eMOHCTpAIMHN WUTIOCTPAaTUBHOTO MaTepHana;

- ayJUTOPHIO AJI CEMUHAPCKUX 3aHSATUH;

- MPOEKLUMOHHOE 000pYyI0BaHNE U KOMIBIOTEP.

METOAUYECKUE YKA3ZAHUSA I OBYYAIOIIIUXCA
11O OCBOEHUIO JUCIIUITJIMHBbI

HJ’IaHI/IpOBaHI/Ie BpPEMCHU, HGO6XO)II/IMOFO Ha HU3Y4YCHHC }IaHHOﬁ JUCHUIIIIMHBI, JTy4lIe
BCCTO OCYHICCTBJIATH Ha BECb CCMCCTp, MNPECAYCMATpUBAsA IIPpU 3TOM PCryjdpHOC MHOBTOPCHUC

IIPOMJIEHHOI'0 MaTepuaa.

OCHOBHBIMU YCJIOBUSIMHU HpaBHHBHOﬁ opraHuzalin yqe6Hor0 nmponecca ajid CTyACHTOB

ABIISICTCS:
IUTAHOBOCTH B OpPraHU3aluy y4eOHOH paboThI;
CEphE3HOE OTHOLLIECHHUE K U3YYCHHUIO MaTepuana;
IIOCTOSIHHBIA CAMOKOHTPOJIb.



http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/

Ha 3aHATHS CTyIEHT OOJDKEH NPUXOAUTh, MMesl Oarak 3HAHUM W BOIIPOCOB IO yXKe
WU3y4YEHHOMY MaTepuaiy.

B xo71€ TeKIIMOHHBIX 3aHATHI MAaruCTPAaHTy HEOOXOIUMO TOTOBUTH KOHCTIEKT JICKIIHIA:
KpaTKO, CXEMaTH4YHO, IIOCJIEe0BATeIbHO (UKCUPOBATH OCHOBHBIC IIOJIOKEHUS, BBIBOJBI,
(dbopmynupoBKH, 0000IIEHNS; TOMEYaTh BaKHBIE MBICIIH, BBIACIATH KIIFOUEBBIE CIIOBA, TEPMHUHBI.

[IpoBecTn mNpoOBEpPKY TEPMHUHOB, IMOHATHUM C IOMOIIBK SHIMKIONEINN, CIIOBapeH,
CIIPAaBOYHHMKOB C BBIIIMCHIBAHUEM TOJKOBAaHUH B TETPAb.

AyauTopHas 4acTh Kypca JOJKHA CONPOBOXKAATHCS MHTEHCUBHOW CaMOCTOSITEIIBHOU
paboOTON  MarucTpaHToOB €  PEKOMEHJOBAaHHBIMM  IPENOAABATENSIMU  JIUTEPATypPHBIMU
UCTOYHUKAMU U HH(DOPMALIMOHHBIMU pecypcamMu ceTu HHTepHeT 1o BceM paszzaenam
JucUUIUIMHEL. [InaHupoBanue BpeMeHU i1 U3Y4YE€HUs TUCUUIUIMHBI HEO0XOAMMO OCYLIECTBIISATh
Ha BeCh MepHoj| oOyueHus, MpelycMaTpuBas pu 3TOM PErysipHOe MOBTOPEHUE MPOIIEHHOTO
Mmarepuaia. Marepuasl, 3aKOHCIEKTHPOBAHHBIA Ha JICKIMAX, HEOOXOAMMO B paMKax
BHEAYJIUTOPHOM  CaMOCTOATEIbHOW  pabOThl  PEryilspHO  JOMOJHATH  CBEICHUSMHU U3
JUTEPaTypHBIX MCTOYHHMKOB, NPUBEACHHBIX B HacTosIed nporpammel. [Ipu 3Tom Ha ocHOBe
U3YYEHHUS DPEKOMEHJOBAaHHOW JIUTEpAaTyphl IENecOO0pa3HO COCTaBUTh KOHCIEKT OCHOBHBIX
MIOJIO)KEHUH, TEPMMHOB M OIpEAeNeHHUH, TpeOYyIoluX 3aloOMUHAHUS U HEOOXOIUMBIX JUIS
OCBOGHHUS CJENYIOMIMX pa3lesioB yueOHOW IUCHUIUIMHBL. J[1s pacmmpeHuss u yriyOlieHus
3HAHUW MO y4yeOHOW JMCUUIUIMHE HEOOXOIMMO aKTHBHO HCIIOJIb30BaTh HH(OpMAallMOHHBIE
pecypcbl cetu MHTEpHET.

Jnst  paboTel HAa TPAKTUYECKUX 3aHATUSAX HEOOXOAWMMBI: TpopaboTKa pabdoueit
IpOrpaMMbl, YAENUB 0CO0O€ BHHMAaHME LIEIsIM U 3aJadaM CTPYKTYpe H COACPKAHHUIO
JUCLUIUIMHBI, M KOHCIEKTUPOBAHME MCTOYHHMKOB, a TaKK€ M3yYEHUE KOHCIEKTa JIEKLIUH,
MOATOTOBKA OTBETOB K KOHTPOJIbHBIM BOIIPOCAM M MPOCMOTP PEKOMEHyEMOU JINTEPaTypPhI.

[IpomexyTouHas aTTecTanus 1o AUCLUUIUIMHE — B KOHIIE 4 ceMecTpa B BUJE 3a4€Ta B
ycTHOM (hopMme (BKITFOHAET 3 BOMPOca U3 pa3IMyuHbIX T€M NPOUIEHHOT0 MaTepHaa).



Pabouas nporpamma aucuuiuivHel «TeopeTndeckue OCHOBBI COBPEMEHHON 3IIEKTPOXUMHUM
cocraBiieHa B cooTBeTcTBUM ¢ TpeboanusmMu PI'OC BO mno HampaBieHHIO HOATOTOBKU
04.04.01.Xumust  (ypOBEHb MarucTpaTryphl), YTBEPXKACHHOIO IpUKa3oM MuHHUCTEpCTBA

obpasoBanus u Hayku Poccuiickoit denepannn ot «13» uromst 2017 r. Ne 655.

[IporpamMmy coctaBui:

K.ILH., Tipodeccop Kadeapbl XUMUU A.M.CanamoB



Pabouas mporpamMma yTBepkacHa Ha 3aceaHuU Kapeapbl XUMHUH

[Tpotokoun 3acenanuss Ne _ 10 or « 21 » wmasd 2024 .

PaGouas mporpamma ogo0peHa yaeOHO-METOIMIECKUM COBETOM

XHMHUKO-0HM0J0IrHYSCKOI0O d)aKVJ'II)TeTa

[TpoTtokoun 3acemanust Ne _ 10 oT « 22 » Mad 2024 .
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