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PaGouas mporpamma mucuuiuiuasl b1.B.OJ[.1 «OnexTpoxwmus (KaHIAIATCKIMA
5K3aMeH)» paszpaboTaHa B coOOTBeTCTBUU ¢ DenepanbHBEIM IOCYIAPCTBEHHBIM
00pa30BaTENBHEIM CTaHAAPTOM BBICIIET0 00pa30BaHUs, YTBEPIKIEHHBIM IPHKA30M
Mpunobprayku Poccum ot 30.07.2014 Ne 869 mo HampaBiIeHHIO IIOATOTOBKH
04.06.01 Xwumudeckue Hayku (YpOBEeHb TIOATOTOBKM KaapoOB  BEICIIEH
kBanu(uKanuy) ¥ y4eOHBIM INIAHOM OCHOBHOM 00pa3oBaTelbHON IIPOrPaMMEI 110
HanpabineHu0 noarotoBku 04.06.01 Xwumuyeckue Haykm, npodwis 02.00.05
DIEKTPOXUMHS.

Pa6odyro mporpammy COCTaBHIL: / /
[

J-p XUM. HayK, npodeccop 3adomorkuii B..
/4

Pabouas nporpamMma obcysxieHa Ha 3aceanun Kadeapsl GU3MIecKod XUMUH
«10» anpens 2018 r. mpoTokom Ne 11.

3aBenyrouuil kagenpoit hH3uIeCKOl XUMHUH ﬁv{w‘ /
/

I-p XUM. HayK, mpodeccop 3abomonxkuii B.U.

YTBepK/IeHa Ha 3aCeaHUH yIeOHO-METOAMYECKON KOMUCCHH (BaKyIbTeTa
20 ampens 2018 r, mpoToxoi Ne 5.

Ilpencenatens YMK dakynsrera
KaHJ. X¥M. HayK, noreHT Ctopoxenko T.IT. —_—

3aB. OTIENIOM aCIUPaHTYPHI | ' J—
I-p ¢u3.-mMarT. Hayk, norent Ctporanosa E.B. W




1 ]_le.]'ll/l U 3aJa4Y1 U3YYCHUSA TUCHUIIJINHDBI

1.1 eanb AucHMNIMHBI
O6ecneyeHne mpodecCHOHAIBHON MOATOTOBKH aCIIUPAHTOB B 00JIACTH AJIEKTPOXUMUU U

ANEKTPOXUMUYECKUX MPOU3BOJICTB.

PaGouas nporpaMmMa AUCHUILTUHBI pa3paboTaHa Ha OCHOBAaHUH MPOTPAMMbI - MUHIMYMa
KaHAUAAaTCKOoro sk3aMeHa no crneruaibHocth 02.00.05 «DneKTpoxXuMus» MO XUMHUYECKHUM,
(U3HKO-MaTEMATHUECKUM U TEXHHUYECKUM HayKaM, YTBEPXKIEHHOU mpukazoM MuHOOpHAYKH
Poccun ot 8 oktabps 2007 r. Ne 274, pa3paboTaHHOH SKCIEPTHBIM COBETOM Bricmieit
aTTeCTallMOHHONW KOMHCCHH 10 XUMUH (110 HEOPraHUYECKOW XMMHH) TIPU YYACTHH XUMUYECKOTO
dakynerera MI'Y um. M.B. JlomonocoBa, Uncturyra snexkrpoxumuun PAH u HuctuTyta
¢dbusznueckoit xumuu PAH.

1.2 3agauy AU CHUIIMHBI
®opMUpPOBaHUE TOTOBHOCTH

- (opmynupoBaTh 00mIMe, crienuPUIEcKne M YacTHBIC 3aJa4d B O0JIACTH JJICKTPOXUMHUHU H
ANEKTPOXUMUYECKUX MTPOU3BOJICTB;

- OCYHIICCTBJISITH OTOOpP W peamu3alfio CoACep)KaHWsS YYEeOHOro wmaTepuaja B 00JIacTH
ANEKTPOXUMUU U DICKTPOXHUMHUYECKUX MPOU3BOJCTB B COOTBETCTBUU C ILIENSMHU U 3a/ladyaMH
MOTOTOBKH CIIEIIUAIMCTOB TI0 CHEIUAITBHOCTH «3JIEKTPOXUMHUSY;

- BBIOMpATh W PEATM30BBIBATH JJCKTPOXUMHUECKUE TEXHOJOTUH IS PEIICHUS Pa3TUYHBIX
HAyYHO-TEXHUYECKHX 3a]1a4;

- BBIOMpATh ONTUMAJIBHBIN JIJIS1 BBITOJTHEHUS KOHKPETHOM HAYYHOW WJIM HAYYHO-TEXHHUYECKOM
3aJla4l METOJI UCCIIEIOBAHMUS;

- TMPEACTaBIATh PE3YNbTaThl HAYUHBIX HCCIEAOBAaHMA B 00JACTU 3JIEKTPOXMMHUHU B HAay4HO-
MOMYJISIPHOM BHJIE€ U TPAHCIUPOBATh UX MOCPEACTBOM CPEACTB MacCOBOI HH(OpMAIINH;

- UCIOJIb30BAaTh COBPEMEHHBIE JTOCTHKEHHUS B O0JIACTH JEKTPOXUMHUH U CMEKHBIX JTUCUUIUIHH
I pa3pabOTKU HOBBIX METOJIOB UCCIICIOBAHMS U HOBBIX DJIEKTPOXUMHUYECKUX TEXHOJIOTHIA.

1.3 Mecto aucuunianHbl (MOayJis1) B CTPYKType 00pa3oBaTeIbHOM NPOrpaMMbl
JlucuumivHa OTHOCUTCS K 00s13aTeIbHBIM TUCIIUIUIMHAM BapuaTUBHOM "acTu Oioka b.1

«Incuumuapl (MOynn)» ydeOHOro 1utaHa HampasiieHus noarotoBku 04.06.01 Xumuueckue
Hayku, HampaBiieHHOCTh 02.00.05 DOnexrtpoxumus. g yCHEmIHOrO W3Y4Y€HUs] AUCUUTUIMHBI
HEOOXOIUMBl 3HaHUS MO JUCHUIUVIMHAM «DU3UKOXUMHUS HMOHOOOMEHHBIX MaTepuajoBy,
«CoBpeMeHHBIE  DJIEKTpOMEMOpaHHbIE  IPOLECChl M TEXHOJNOTUH»,  «DIEKTPOXUMHUS
HAHOCHCTEM». 3HAHUS, YMCHHS M HABBIKH, IPUOOPETEHHBIC MPU OCBOCHUU JAUCIHUILTAHBI, MOTYT
OBITh MCTIOIH30BAHBI TP U3YUCHUU TUCIUILTUHBI «DyHIaMEeHTaIbHbIE OCHOBBI ONTHUMH3AIUHN H
WHTEHCU(PUKAIIMU MEMOPAHHBIX MPOILIECCOBY, B XOAC MPOXOKICHUH HAYUYHO-TIPOU3BOICTBEHHOM
MPAKTUKU U BBITIOJHEHUS HAYYHBIX UCCIIETOBAHUM.

1.4 IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB O0OyYeHUS IO JUCHUILVIAHE (MOXYJIIO),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU OCBOCHHS 00pa30BaTEeIbHONH MIPOrpaMMBbI

[Ipouiecc wu3ydeHUs IUCHUIUIMHBI HAMpaBieH Ha (OPMUPOBAHHE YHHUBEPCATBHON
kommereHimn  YK-2, oo6menpodeccuonansubix  OIIK-1, OIIK-2 wu mnpodeccnonanbHOM
kommneteHuu [1K-1.



Ne Nupekc Conepxanue B pe3ynbpraTe u3yueHus yaeOHON AUCHUTUTHHBI
Ly, | KOMTIET | KOMIETeHIHH (nmm eé 00y4aroNuecs TOJKHBI
SHIUHI 4acTu) 3HATh yMeTh BJaJIeTh
1. YK-2 CrniocoOHOCTBIO METO/IBI
MIPOEKTUPOBATH U | Hay4HO-
OCYIIIECTBIISTh UCCIIeIOBATEIh
KOMILIEKCHBIE CKOM
WCCJICIOBAHMSI, B TOM | JESATEIbHOCTH
qHUCIIe (IMudgp: 3
MexaucuuiuHapasle | (YK-2)-1)
, Ha OCHOBE
[[EIOCTHOTO
CUCTEMHOT'0 Hay4HOT'O
MHUPOBO33PEHUS C
HCIOJIb30BaHUEM
3HaHUW B  00JIacTH
UCTOPUU u
¢bmnocopun HayKH.
2 OIIK-1 | CriocoGHOCTHIO OCHOBHBIE HaBbIKAMU
CaMOCTOSITETTLHO 3aKOHOMEPHOC TUTAHUPOBAHMS,
OCYILIECTBIISTh TH TPOTEKaHUs MIOCTAaHOBKU H
Hay4YHO- ANEKTpOMEMOP BBITIOJTHEHUS
HCCIIEIOBATENBCKYIO aHHBIX JKCIIEPUMEHTOB
JeSITeIbHOCTD B | TIPOIIECCOB JUISE  M3YYCHHS
COOTBETCTBYIOLIEH (Mudgp: 3 BIIEKTPOXUMUY
npodeccnoHabHOM (OIIK-1) - 3) €CKUX CUCTEM H
oOJactu C MIPOIIECCOB
WCIIO0JIb30BAHUEM (IIudp: B
COBPEMEHHBIX (OIIK-1)-1)
METOJIOB
UCCIIEIOBAHMUS u
UH(POPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHI
3 OIIK-2 | '0TOBHOCTBIO AKTyaJIbHbIE BBISIBJISITH
OpraHu3oBaTh palOTy | Hay4HbIE Haunboee
HCCIIEIOBATENIbCKOTO | MpOOJeMbl B | aKTyaJlbHbIE
KOJIJIGKTHBA B 00JIaCTH | 00IacTu TeMbl HAy4HO-
XUMHM M CMEXHBIX | 3JIEKTpOMEMOp | UCClIe0BaTehb
HayK aHHBIX CKOW paboThl B
mpoueccoB M | mpodeccuoHan
TEXHOJIOTUH U | BHOU 00OnacTu
MyTH ux | (Iuadp: Yy
peLeHus (OIIK-2)-1)
UCXOs u3
COBPEMEHHOTO
YpOBHSL XHMHUU
u CMEXHBIX
JTUCIUILITNH




Ne Nupekc Conepxanue B pe3ynbpraTe u3yueHus yaeOHON AUCHUTUTHHBI
Ly, | KOMTIET | KOMIETeHIHH (nmm eé 00y4aroNuecs TOJKHBI
SHIUHI 4acTu) 3HATH yMeTh BJaJIeTh
(IIudp: 3
(OIIK-2)-1)
4 MK-1 CriocoGHOCTHIO OCHOBHBIC HaBBIKAMU
MPUMEHSITh OCHOBHBIE | HAyYHO- MPUMEHEHHUS
MPUHIIAITEI, TEOPUU U | HUCCIEIOBATEINb TEOPETHUUECKUX
KOHIETIUU CKHME  3aJauu, IpeJICTaBICHUM
COBPEMEHHOM KOTOPBIE COBPEMEHHOM
ANEKTPOXUMUU  JUIS | MPUXOAUTCS INEKTPOXUMHUU
pelieHus pemiate  Tpu u CMEXKHBIX
dbyHIaMEHTANBHBIX U | pa3paboTKe IUCLAIUINH JUIS
MPUKJIAIHBIX 3329 HOBBIX perieHus
ANEKTPOXUMUY MPAKTUYECKUX
€CKHX 3anay (Indp:
TEXHOJOTHI B (IIK-1) -2)
(IIndp: 3
(IIK-1) -2)

2. CTpyKTYypa M cofiepKaHHe M CHHUIIIMHbI

2.1 Pacnipenesienne TPyA0EMKOCTH TMCIUIJIMHBI 110 BUAaM padoT

O0mast TpyZOEMKOCTh JUCIUILTAHBI

pacrpeiesieHre 1Mo BujaaM paboT MpeICcTaBICHO B TAOJIHIIC.

Ounas ghopma 0byyenus

COCTaBJISIET 3 3ad.ell.

(108  wacos),

ux

Bun yueGHOM paboThI Bceero Kypc
4acoB
3

AyIuTOpHBIE 3aHATHS (BCEro) 44 44 -
B tom unce:
3aHgaTHS JIEKIIUOHHOIO TUMA 18 18 - - -
JlaGopaTopHbIe 3aHATHS 18 18 - - -
3aHATHS CEMUHAPCKOTO TUMA (CEMUHAPHI, ] ]
MPAKTUYECKHUE 3aHSATHUS)
CamocrosiTeJibHas pa6oTa (Bcero) 28 28 - - -
B ToMm uncne:
[TonroroBka K BBHIOJHEHUIO U 3aIUTE J1a00PaTOPHBIX 14 14
pabot
IToaroroBka K TEKymemy KOHTPOJIIO 14 14
KoHTpoJib:
IToaroroBka K 3K3aMeHy 36 36
OO01mas Tpy10eMKOCTh yac 108 108 |

3ad4. €. 3 3 o




3aounasn ¢hopma obyuenus

Bun yaeOHo# paboThI Bcero Kypc
4acoB
S|
AyIMTOpHBIE 3aHATHS (BCEro) 22 22 -/-
B Tom uucne: -/-
3aHATHUS JEKIIUOHHOTO TUIA 8 8 -/-
JlaGopaTopHbIe 3aHATHS 10 10 -/-
3aHATUSI CEMUHAPCKOTO TUIA (CEMUHAPHI, 4 4 A
MPAKTUYECKHUE 3aHATHS)
CamocrosiTesibHasi padoTa (Bcero) 50 50 -/-
B Tom uucne: -/-
[TonroroBka K BBIMOJHEHUIO U 3alIUTE Ja00OPAaTOPHBIX 32 32 -/-
pabot
[ToaroToBka K TEKyIIeMy KOHTPOJIIO 18 18 -/-
-/-

KoHTpoJib:
ITonroToBka K 9K3aMeHy 36 36 -/-
OO01mas TpyA10eMKOCTh qac

108 108 |

3 3au. en.

2.2 CTpyKTypa AMCUMIIMHBI:

Pacnpenenenue BuoB yueOHON pabOTHI M UX TPYAOEMKOCTH I10 pa3ziesiaM JUCIUIUTHHEI.

Ounas ghopma obyyenus

KoanuyecTBo 4acos

pas-
aea

HaumeHoBaHue pa3aeioB
Bcero

AynuTopHasi padora

JI

113

JIP

Camocrod-
TeJbHAN
padora

1 2 3

4

6

7

[Ipeamer u CTpyKTypa COBPEMEHHOM 6
SJICKTPOXUMUHU. Mecto QJICKTPOXUMHU
cpenu  npyrux Hayk. OcHOBHbBIE
HCTOPUYCCKHC 3TaIllbl Pa3BUTHA
anekTpoxuMuu. O61acTu NPUMEHEHUS
QJICKTPOXUMUU. COBpeMCHHLIe
ANEKTPOXUMUYECKUE  TPOU3BOICTBA.
DnekTpoMeMOpaHHbIE TEXHOJIOTHH.

2

4

2 | TepmoguHamuka pacTBOpOB 14
ANIEKTPOJIUTOB. DHEPTUS W DHTPONHUS
coibpBaTanui MOHOB. KoadduuneHTs
aKTMBHOCTH HOHOB, METOABI  HX
OIpeIeIICHUSI.




Kiaccuueckas Teopus Jlebas-
Xrwokkensd. COBpEMEHHOE COCTOSIHHE
TEOPUH  PACTBOPOB  JIEKTPOJIMUTOB.
Meronbl  UCCAENOBaHHS PAcTBOPOB
JIEKTPOJIUTOB

DNEeKTPONPOBOAHOCTD pacTBOpoOB
ANIEKTPONMTOB.  Umciaa  mepeHoca,
MOJBMKHOCTH ~ OTHEJNBHBIX  HOHOB.
DnekTpodopeTHIeCKuit u
penakcaroHHbIN 3 HekTl. P heKThI
Buna wu  JleOas-®danpkeHrareHa).
CTpykTypa ¥ 3JIEKTPOIPOBOIHOCTH
HEBOJTHBIX  PAcTBOPOB, PAacIlIaBOB,
TBEPJIBIX u MOJIMMEPHBIX
AJIEKTPOJIMTOB.

10

TepMOI[I/IHaMI/II(a TaJJbBAaHUYCCKOT'O
JJIEMEHTA, ypaBHEHUE ['u66ca-
l'enbmronba.  DIEKTPOXUMHYECKOE
paBHOBECHE Ha  TpaHUIE  JBYX
HECMECUINBAKOIIUXC )KI/I[[KOCTQI‘/JI, Ha
MeMOpaHax ®  HMOH-CEJICKTHBHBIX
ANEKTPOIAX. DNEKTPOXUMHUECKUE
CCHCOPHI U TIPUHITAIIBI HX paOOTHI.

JIBOMHON  DJIEKTPUYECKH  CIIOH,
MEXaHU3M ero obOpaszoBaHwusl,
HUMIIEJAHC ANEKTpoAa U
SKBUBAJICHTHBIE AJIEKTPOXUMUYECKUE
cxeMsbl. Kinaccuueckue 1 coBpeMeHHbIE
METO/ABl M3YyYEHHUsI TPaHULBl pazaena
3JIEKTPOI-PACTBOD, JIBoliHOM
AJIEKTPUYECKUM CJIOM Ha TrpaHUIle
MeMOpaHa-pacTBop.

Kunetnka »1€KTpOIHBIX MPOIECCOB.
OCHOBHLIG TIOJIOKCHU L TGOpI/II/I
3aMeJIeHHOTO paspsna. Tok oOmeHa.
KI/IHGTI/I‘-ICCKI/Ie nu KAaTaJIMTUYCCKUC
TOKH. MeToas! YCTaHOBJICHHS
MECXaHHU3Ma BHCKTpOXI/IMI/I‘IeCKI/IX
peaKuid.

12

®dyHnaMeHTaIbHbIE ACTIEKTHI
JIEKTPOXUMUHU MIPOBOJIAIINX
MOJINMEPOB. SBnenus
IEKTPOXUMHUYECKON HHTEPKAIIALUH.
[Tpo6remMbl OMO3TEKTPOXUMHUH.

DNEeKTPOXUMHUYECKUE TPOU3BOJICTBA.
[TepBuuHbIE U BTOPUYHBIE UCTOYHUKH
Toka CoBpeMEHHblE  XUMHUYECKHE
HUCTOYHUKH TOKa (TuTHEBBIC
HCTOYHUKH TOKa,

10




CYIIEPKOH/IEHCATOPHI). TomnnuBHbIE

9JICMCHTBI.

KonTposb

36

Hroro:

108

18

18

28

3aounasn ghopma 0byuenus

pas-
i (N

HaumeHoBaHue pa3aeioB

KoaunuecTBO 4acoB

Bcero

AyauTopHasi paéora

JI

113

JIP

Camocron-
TeJbHas
pabora

2

4

6

7

IIpeamer U CTpyKTypa COBPEMEHHOM
3NEKTPOXUMHUH. MECTO 3MEKTPOXUMHH
cpenu npyrux Hayk. CoBpeMeHHbIE
INEKTPOXUMHUUYECKUE  IPOU3BOJACTBA.
DnekTpoMeMOpaHHbIE TEXHOIOTHH.
OCHOBBI AJIEKTPOXUMHUYECKOU
TEPMOJUHAMUKHU.

12

10

Knaccuueckas Teopus Jebas-
Xrokkens. COBpEMEHHOE COCTOSIHHE
TEOpUU  PACTBOPOB  AIJIEKTPOJIUTOB.
Mertonbl  UCCIENOBaHHS PAcTBOPOB
3JIEKTPOJIUTOB. CtpykTypa u
SJICKTPOMIPOBOAHOCTDH HEBOJHBIX
pacTBOpOB, pacCIUIaBOB, TBEPAbIX H
MOJIMMCPHBIX 3JICKTPOJIMTOB.

20

12

JIBOWHOM  DJIGKTPUYECKUH  CIIOH.
Knaccuueckue M COBpEMEHHbIE
METO/ABl M3YyYEHHUsI TPaHULBl pazaena
3JIEKTPOI-PACTBOD, JIBoliHOM
AJIEKTPUYECKUM CJIOM Ha TpaHUIle
MeMOpaHa-pacTBop.

12

10

OCHOBBI  KMHETHKHM  JJIEKTPOJHBIX
rmpoueccoB. MeToabl  yCTaHOBIICHUS
MEXaHHU3Ma INEKTPOXUMHUYECKUX
peaKuuid.

28

18

KonTposb

36

Hroro:

108

10

50

2.3 ConepxaHue pa3/iesioB QM CHUNIHHBI:

2.3.1 3aHaTHA JeKIINOHHOr0 TUIIA

HaunmenoBanue
paszznena

Coneprxanue pazaena

®opMa TeKyIero
KOHTPOJISI

2

3

4

BBenenue B
3IEKTPOXUMHUIO.

[Ipenmer wu

CTPYKTypa

COBPEMEHHOM
AJEKTPOXUMHUHU. MECTO IIEKTPOXUMUH CPEIU
npyrux HaykK. OCHOBHBIE HCTOPUYECKUE
9Tanbl Pa3BUTUS ANEKTpoxumuu. Ob6iactu

YcrHblil onpoc,
KOJUIOKBHYM

8




MpUMEHEHHs AIeKTpoxuMuu. CoBpeMeHHbIE
AIEKTPOXUMHUUYECKHIE MPOU3BOICTBA.
DneKTpoMeMOpaHHbIe TEXHOJIOTHH.

Tepmogunamuka |TepMoamHaMuka pacTBOPOB 3MEKTPOJUTOB.  KoimokBuym
pacTBOpOB DHeprus W SHTPOINHUS COJbBATAllUU HOHOB.
AJIEKTPOJIUTOB KoadduiimeHTsr aKTUBHOCTH HOHOB, METO/IbI
WX ONpEeJICICHHUS.
Teopus lebas-  |Kmaccuueckass Tteopusi [lebas-Xiokkens.| KoimokBuym.
XIOKKeJIst CoBpeMEHHOE COCTOSIHUE Teopuu pacTBopoB|  KoHTponbHas
JJIEKTPOJUTOB.  Meroasl  HCCIIeIOBaHUsA pabota Nel
pPacTBOPOB 3JIEKTPOIUTOB
DNEKTPONPOBOJHOCTE| NEKTPOIPOBOIHOCTD pactBopoB|  KomnokBuym.
pacTBOpPOB 3JIEKTPOJIUTOB. Yucna MepeHoca, 3amura
3IEKTPOJIUTOB MOJIBUJKHOCTH OTJIEIbHBIX MOHOB.| J1abopaTopHOU
DOnekTpodopeTHUEeCKU U pellaKCarlMOHHBIN paboThl
spdextel. Dpdextst Buna wu Jlebas-
danpKeHrareHa). CrpykTypa "
ANIEKTPOIPOBOIHOCTh HEBOJHBIX PAaCTBOPOB,
pacmiaBoB, TBEpPABIX U IOJIUMEPHBIX
AJIEKTPOJIUTOB.
Tepmogunamuka |TepmonuHamuka ranpbBaHnyeckoro|  KosutokBuym,
TaJIbBAHUYECKOTO |3JIeMeHTa, ypaBHeHue [ uboca-I enpmronbia. 3amuTa
3JIEMEHTAa DJIEKTPOXUMHUYECKOE paBHOBECHE Ha| JabopaTOpHOU
rpaHuile JBYX HECMEILINBAIOIINXCSI paboThI
KHUAKOCTEH, Ha MeMmMOpaHax U  HOH-
CEJIEKTUBHBIX AIIEKTPOJIaX.
DIEKTPOXUMHUYECKUE CEHCOPbI M MPUHLIUIIBI
uX pabOTHI.
JIBOMHO JIBOWHOM >JEKTpUYECKH Ciiol, MexaHu3M| KoJiokBuym.
AIIEKTPUUYECKHI CJI0H [ero oOpa3oBaHMs, UMIenaHc 3iekTpoaa u|  KoHTponbHas
SKBUBAJICHTHBIE SJIEKTPOXUMUYECKUE CXEMBI. paborta Ne2
Knaccuueckne ©  COBpPEMEHHBIE METOJIBI
M3YYEHUs] TpaHMILBl paszjiena dIeKTPO.-
pactBop. JIBOMHOW AJIEKTPUYECKUN CIOM HA
TpaHHIIE MEMOpaHa-pacTBOP.
OnexTpoaHas Kuneruka 3JIEKTPOJHBIX npouecco.|  KomnokBuym
KHHETHKa OcHoBHbIE MOJIOKEHUS Teopuun
3aMeJICHHOTO  pa3psga. Tok  oOMeHa.
Kunernyeckue u KaTaqUTHYECKHE TOKH.
MeTtoibl YCTaHOBJICHUS MexaHu3Ma
ANEKTPOXUMUYECKUX PEaKIuil.
OcHoBbl MeMOpaHHOV | DyHIaMEHTATbHBIE ACTIEKTHI AIEKTPOXUMUN 3amura
JNEKTPOXUMHUU  [POBOJSIIUX MOJINMEPOB. SBnenus| naboparopHOit
ANEKTPOXUMHUUYECKOI WHTEPKAJSALUHN. paboThI
[TpoGeMbl OMOATEKTPOXUMHUH.
DIIEKTPOXUMHUYECKHUE | DITEKTPOXUMUYECKHUE MIPOU3BOJCTBA. KonnokBuym

MPOU3BOACTBA U
VCTOYHUKH TOKA.

HCpBI/I‘-IHBIe U BTOPHUYHBIC MCTOYHUKHU TOKa
COBpeMCHHBIe XUMHYCCKHUE NCTOYHHUKHN TOKa
(JII/ITI/ICBBIG HCTOYHHUKHU TOKa,




CYMEPKOHICHCATOPHI).
JJICMCHTHI.

TornBHbBIE

2.3.2 3aHATHS CEMMHAPCKOI0 TUIA

Ne HaunmenoBanue Temarrka NpakTUYECKUX 3aHATUN dopma TEKYIIEro
- paznena (cemuHApOB) KOHTPOJIA
1 2 3 4
2. Tepmoaunamuka |Pacuer GU3NKO-XUMHUYECKUX Komnoxsuym
pacTBOpOB XapaKTePUCTHK PaCTBOPOB AJIEKTPOJIUTOB
AJIEKTPOJINTOB HA OCHOBAHUM PE3YJIbTaTOB U3MEPEHMUS
OJIC »1eKTpOXUMHUYECKUX LIETICH.
3. Teopus /lebas-  |Brruncnenue koadduureHToB aktuBHOCTH|  Kommoksuywm.
XIOKKeJIst 3JIEKTPOJIUTOB. KonTtposbhas
pabora Nel
4, DIIEKTPONPOBOAHOCTH| DIEKTPONPOBOIHOCTD U YHCIIA EPEHOCA KonnokBuym.
pacTBOpOB pacTBOPOB 3JIEKTPOIUTOB 3amuTa
AIEKTPOJIUTOB nabopaTopHOU
paboThI
5. Tepmonunamuka |TemneparypHas 3aBucuMoctb J/(C KomnokBuym,
raJIbBAHUYECKOTO  |TaJbBaHUYECKOIO JIeMeHTa. Pacuer 3aImTa
3JIEMEHTA TEPMOAMHAMUYCCKUX (YHKIIUHA nmabopaTopHOU
raJIbBAHUYECKOT0 2JIEMEHTA. paboThI
6. JIBoMHO EMKOCTB U cTpOEHHME IBOWHOTO KonnokBuym.
AIEKTPUYECKUN CIION [3JIEKTPUUYECKOTO CIIOA. KonrtponbHas
pabota No2
7. OnexTpoaHas Omnpenenenne MexaHu3Ma JIEKTPOJHOTO Komnoxsuym
KMHETHKA MpoLecca Ha OCHOBE AIEKTPOXUMHUECKUX
U3MEPEHUI
8. OcHOBBI MeMOpaHHOH | DJIEKTPOIIPOBOIHOCTD, YUCIIA IIEPeHOCca U 3amura
ANIEKTPOXUMHUU  [MEMOpPAHHBIM MOTEHIHAT JUIS Pa3InYHbBIX nabopaTopHOI
AIEKTPOMEMOPAHHBIX CHCTEM. paboThI
2.3.3 JIaGopaTopHBbIe 3aHATHS
No Hauneroanme HanmMenoBanwue 1abopaTopHBIX paboT Popwma Tekyiuero
paznena KOHTPOJIS
1 2 3 4
4. DIIEKTPONPOBOAHOCTh| MI3MepeHne 3MeKTPONPOBOAHOCTH KUAKUX 3amura
pacTBOpOB U TBEPABIX NMPOBOJHUKOB JIEKTPUUECKOTO| J1abopaTOpHOM
3JICKTPOJIUTOB TOKa paboThl
5. Tepmonunamuka |MccnenoBanue 3apsaHO-pa3psAHbIX 3amuTa
raJIbBAHUYECKOT0  |XapaKTEPUCTUK XUMHUUYECKUX UCTOYHUKOB nmabopaTtopHOit
JJIEMEHTA TOKa paboThI
8. OcHoBbl MeMOpanHoi |MccneqoBaHne BOIbTaMIIEPHBIX 3amura
JIEKTPOXMMUHU  |XapAaKTEPUCTHK HOHOOOMEHHBIX MEeMOpaH nabopaTopHOI
METOJIOM BpalIaloIIerocs TMCKOBOTO paboTsI

IIEKTPOJIA.
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2.3.4 IlpumepHasi TeMaTHKAa KyPCOBbIX padoT (IPOEKTOB)

Kypcosvie pabomwl — He npedycmompenvi

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 00eceYeHUs JJI CAMOCTOSATEeIbHOMH PadoThl
00y4aroIUXCH M0 JUCHUILIHHE (MOTYJIIO)

CamocrosTenpHas paboTa acnUpaHTOB HPOBOIUTCA B (hopMe H3YyUEHHS! OTICIBHBIX
TEOPETUYECKUX BOIIPOCOB MO MpeAsiaraéMoil JIuTeparype ¢ JalbHEUIIUM UX 0OCYKJIEHHEM Ha
ayJAUTOPHBIX 3aHATHAX. Bo BpeMs caMOCTOSITEIbHON MOJATOTOBKH O0YyYarolIuecs: 00ecredeHbl
TOCTYNOM K 0a3aM JaHHbIX, OnbnuoreyHbIM GoHnam u cetu HTepHeT.

No HaumenoBanue  |[lepeueHpb yueOHO-METOIMUECKOTO 00ECTIEUeHUsI TUCITUTUIUHBI 110
) pasnena BBINOJIHEHUIO CAMOCTOSITEIIbHON paboThI
1 2 3
1|BBenenue B 1. Namackun, b.b. Dnekrpoxumus [ DneKTpoHHBINA pecypc] : yueo.
AJIEKTPOXUMHIO nocobue / b.b. Jlamackun, O.A. Iletpwii, I'.A. [lupnuna. —

OnextpoH. nan. — Cankr-IletepOypr : Jlanb, 2015. — 672 ¢c. —
Pexxum moctyma: https://e.lanbook.com/book/58166. — 3armn. ¢
JKpaHa.

2. OU3BHKO-XMMHUYECKHNE OCHOBBI 1eKTpoxuMuH [ Tekcr] :
Y4EeOHUK TSI XAMUYECKHX U XUMUKO-TEXHOJIOT. CIell. YH-TOB /
10. 4. JIykomckuit, FO. 1. 'amOypr. - JlonronpyaHslii
WNurennexr, 2008. - 423 c. : wi. - bubnuorp. B KOHIIE YacTeil. -
ISBN 9785915590075 : 777.92.

3. Meroanueckue peKOMEHAAIMU K OpraHu3alui ayJuTOPHOU U
BHEAYJUTOPHOH (CaMOCTOATENbHOMN) pabOThI CTYICHTOB: METO-
nnaeckue ykazanus / coct. T.I1. Cropoxenko, T.b. [TounHOK,
A.B. becnanos, H.B. Jlo3a. — KpacHonap: Kybanckuii roc. yH-T,
2018. 89 c.

2|TepmonnHaMuka
pacTBOpOB
3JICKTPOJIUTOB

1. Jamackus, b.b. Dnekrpoxumust [ DneKTpoHHBINA pecypc] : yueo.
nocobue / b.b. lamackun, O.A. [etpuii, I'.A. [upauna. —
OnektpoH. naH. — Cankr-IlerepOypr : Jlans, 2015. — 672 ¢c. —
Pexxum noctyna: https://e.lanbook.com/book/58166. — 3ari. ¢
JKpaHa.

2. ®U3UKO-XMMUYECKHUE OCHOBBI AJIEKTPOXUMHUH [ TeKCT] :
y4eOHUK JUIsl XAMUYECKUX U XUMUKO-TEXHOJIOT. CIell. YH-TOB /
1O. 4. JIykomckuii, 0. 1. 'amOypr. - JloaronpyaHsii :
Nurtennext, 2008. - 423 c. : un. - bubnuorp. B KoHIIEe YacTei. -
ISBN 9785915590075 : 777.92.

3. MeToandeckue peKOMEH 1AM K OpraHu3aluy ayAuTOPHON 1
BHEAYJIUTOPHOM (CAaMOCTOSATENLHOM) pabOTHI CTYIE€HTOB: METO-
mudeckue ykazanus / cocT. T.I1. Cropoxkenko, T.b. [TounHOK,
A.B. becnianos, H.B. Jloza. — Kpacnonap: Kybanckuii roc. yH-T,
2018. 89 c.

(98]

Teopus Jlebas-
XIOKKEI

1. Namackun, b.b. Dnekrpoxumus [ DneKTpoHHBIH pecypc] : yueo.
nocobue / b.b. Jlamackun, O.A. Iletpwii, I'.A. [{lupnuna. —
OnextpoH. nan. — Cankr-IletepOypr : Jlanb, 2015. — 672 ¢c. —
Pexxum moctyma: https://e.lanbook.com/book/58166. — 3armn. ¢
JKpaHa.

2. OU3MKO-XUMHUYECKHNE OCHOBBI 1eKTpoxuMuH [ Teker] :
Y4eOHUK JUIsI XUAMUYECKHX U XUMUKO-TEXHOJIOT. CIel]. YH-TOB /
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10. 4. JIykomckuit, FO. 1. 'amOypr. - JlonronpyaHslii
WNurennexr, 2008. - 423 c. : wi. - bubnuorp. B KOHIIE YacTeil. -
ISBN 9785915590075 : 777.92.

3. Meroanueckue peKOMEHAAIMU K OpraHu3alui ayJuTOPHOU U
BHEAYJIUTOPHOH (CAaMOCTOATENHLHOM) pabOThI CTYICHTOB: METO-
nnaeckue ykazanus / coct. T.I1. Cropoxenko, T.b. [TounHOK,
A.B. becnanos, H.B. Jlo3a. — KpacHonap: Kybanckuii roc. yH-T,
2018. 89 c.

DJIEKTPONPOBOAHOCTH
pacTBOpOB
JEKTPOIIUTOB

1. Jamackus, b.b. Dnekrpoxumust [ DneKTpoHHBINA pecypc] : yueo.
nocobue / b.b. lamackun, O.A. [etpuii, ['.A. LHupauna. —
OnektpoH. nan. — Cankt-Ilerepoypr : Jlans, 2015. — 672 ¢. —
Pexum noctyna: https://e.lanbook.com/book/58166. — 3ari. ¢
JKpaHa.

2. OU3UKO-XUMUYECKHUE OCHOBBI AEKTPOXUMHUH [ TeKcT] :
y4eOHUK JUIsl XAMUYECKUX U XUMUKO-TEXHOJIOT. CIell. YH-TOB /
1O. 4. Jlykomckuii, FO. 1. 'amOypr. - JlonronpyaHsii :
Nurtennexr, 2008. - 423 c. : un. - bubnuorp. B KoHIIEe YacTei. -
ISBN 9785915590075 : 777.92.

3. MeToandeckue peKOMEH 1AM K OpraHu3aluy ayAuTOPHON 1
BHEAYJIUTOPHOM (CAaMOCTOSTENLHOM) pabOTHI CTYIE€HTOB: METO-
nudeckue ykazanus / coct. T.I1. Cropoxkenko, T.b. [TounHOK,
A.B. becnianos, H.B. Jloza. — Kpacnonap: Kybanckuii roc. yH-T,
2018. 89 c.

TepMmoauHamuka
rajqbBaHUYECKOIO
JJIEMEHTA

1. Hamackun, b.b. Dnekrpoxumus [ DneKTpoHHBIHA pecypc] : yueo.
nocobue / b.b. Jlamackun, O.A. Iletpwmii, I'.A. [lupnuna. —
OnektpoH. nan. — Cankr-IletepOypr : Jlanp, 2015. — 672 ¢c. —
Pexxum moctyma: https://e.lanbook.com/book/58166. — 3armn. ¢
JKpaHa.

2. OU3BNKO-XUMHUYECKHNE OCHOBBI 1eKTpoxuMuH [ Teker] :
Y4eOHUK TSI XAMUYECKHX U XUMUKO-TEXHOJIOT. CIell. YH-TOB /
10. 4. JIykomckuit, FO. 1. 'amOypr. - JlonronpyaHslii
WNurennexr, 2008. - 423 c. : wi. - bubnuorp. B KOHIIE YacTeil. -
ISBN 9785915590075 : 777.92.

3. Meroanueckue peKOMEHAIMU K OpraHu3alui ayJuTOPHOU U
BHEAYJIUTOPHOH (CAaMOCTOATENLHOM) pabOThI CTYICHTOB: METO-
nnaeckue ykazanus / coct. T.I1. Cropoxenko, T.b. [lounHOK,
A.B. becnanos, H.B. Jlo3a. — KpacHonap: Kybanckuii roc. yH-T,
2018. 89 c.

JIBoiiHOM
AIIEKTPUYECKUN CIIOU

1. Jamackus, b.b. Dnekrpoxumust [ DneKTpoHHBINA pecypc] : yueo.
nocobue / b.b. lamackun, O.A. [etpuii, ['.A. LHupauna. —
OnektpoH. naH. — Cankt-Ilerepoypr : Jlans, 2015. — 672 ¢. —
Pexum noctyna: https://e.lanbook.com/book/58166. — 3ari. ¢
JKpaHa.

2. OU3UKO-XMMUYECKHUE OCHOBBI 3EKTPOXUMHH [ TeKcT] :
y4eOHUK JUIsl XAMUYECKUX U XUMUKO-TEXHOJIOT. CIell. YH-TOB /
1O. 4. Jlykomckuii, FO. 1. 'amOypr. - JlonronpyaHsii :
Nurtennexr, 2008. - 423 c. : un. - bubnuorp. B KOHIIE YacTei. -
ISBN 9785915590075 : 777.92.

3. Ponnyrun B.M. ®uznkoxumusi nOBepXHOCTH. JloaronpyaHblii:
Wznparennckuii Jom «aTemnekT, 2008. 568 c.
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3. MeToanyeckue peKOMEH 1AM K OpraHu3aluy ayguTOPHON 1
BHEAYJIUTOPHOM (CAaMOCTOSTENLHOM) pabOTHI CTYIE€HTOB: METO-
nudeckue ykazanus / cocT. T.I1. Cropoxkenko, T.b. [TounHOK,
A.B. becnanos, H.B. Jloza. — Kpacnonap: Kybanckuii roc. yH-T,
2018. 89 c.

~

OnexTpoaHas
KHHETHKa

1. Hamackun, b.b. Dnekrpoxumus [ DneKTpOHHBINA pecypc] : yueo.
nocobue / b.b. Jlamackun, O.A. Iletpwuii, I'.A. [{lupnuna. —
OnextpoH. nan. — Cankr-IletepOypr : Jlanp, 2015. — 672 ¢c. —
Pexxum moctyma: https://e.lanbook.com/book/58166. — 3armn. ¢
JKpaHa.

2. OU3BHKO-XUMHYECKHE OCHOBBI AIEKTPOXUMHUH [ TekcT] : yueOHHK
JUIS XUMHYECKUX M XHUMHKO-TEXHOJOr. cmen. yH-ToB / FO. S
Jlykomckuii, FO. JI. TamOypr. - Jonronpyansiii : Uatemnext, 2008.
- 423 c. : un. - bubnuorp. B koHue yactei. - ISBN 9785915590075
2 777.92.

3. Ponnyrun B.M. ®u3nkoxumus nOBEpXHOCTH. J[0NronpyaHbIii:
Wznarensckuil om «aTemnekT», 2008. 568 c.

3. MeTonuueckne peKOMEHAAMu K OpraHu3alu ayAuTOPHON U
BHEAYJTUTOPHON (CaMOCTOSATENIbHON) pabOThl CTYJIEHTOB: METO-
mueckue ykazanus / coct. T.I1. Cropoxxenko, T.b. [Tounnok, A.B.
becnanos, H.B. Jlo3a. — Kpacuogap: Ky6auckwuii roc. yu-1, 2018.
89 c.

OCHOBBI MEMOpPaHHOM
JIEKTPOXUMUU

1. Jamackus, b.b. Dnekrpoxumust [ DneKTpoHHBINA pecypc] : yueo.
nocobue / b.b. lamackun, O.A. [etpuii, I'.A. [upauna. —
OnektpoH. naH. — Cankr-IlerepOypr : Jlans, 2015. — 672 ¢c. —
Pexxum noctyna: https://e.lanbook.com/book/58166. — 3ari. ¢
JKpaHa.

2. ®U3UKO-XUMHUYECKHE OCHOBBI 3JIEKTPOXUMHH [ TekcT] : yueOHUK
VIl XUMMYECKHMX M XUMMKO-TEXHoJjor. cren. yH-ToB / HO. Sl
Jlykomckwuit, O. 1. 'amOypr. - lonronpyansrii : Maresmnekt, 2008.
- 423 c. : un. - bubnumorp. B konie yacteit. - ISBN 9785915590075
2 777.92.

3. MemOpansl 1 MeMOpaHHBIE TEXHOJIOTHH, o1 pea. A.b.
SpocnasueBa [ DnexTpoHHbIH pecypc] : M.: Hayunstit mup, 2013.
— 611 c. Pexxum gocryna:
http://biblioclub.ru/index.php?page=book red&id=468334&sr=1

3. MeToandeckue peKOMEH 1AM K OpraHu3aluy ayAuTOPHON 1
BHEAYJIUTOPHOM (CAaMOCTOSTENILHOM) pabOTHI CTYIE€HTOB: METO-
mudeckue ykazanus / coct. T.I1. Cropoxkenko, T.b. [TounHOK,
A.B. becnanos, H.B. Jloza. — Kpacnonap: Kybanckuii roc. yH-T,
2018. 89 c.

DNEKTPOXUMHUECKHE
IPOU3BOJICTBA U
VCTOYHUKHU TOKA

1. Namackun, b.b. Dnekrpoxumus [ DneKTpoHHBINA pecypc] : yueo.
nocobue / b.b. Jlamackun, O.A. Iletpwii, I'.A. [lupnuna. —
OnextpoH. nan. — Cankr-IletepOypr : Jlanb, 2015. — 672 ¢c. —
Pexxum moctyma: https://e.lanbook.com/book/58166. — 3armn. ¢
JKpaHa.

2. OU3BHKO-XUMHYECKHE OCHOBBI AIEKTPOXUMuUH [ TekcT] : yueOHuK
JUIS XUMHYECKUX M XUMHKO-TEXHOJOr. cmen. yH-ToB / FO. S
Jlykomckuit, FO. JI. TamOypr. - Jonronpyansiii : Uatemnext, 2008.
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- 423 c. : un. - bubnumorp. B konie yactei. - ISBN 9785915590075
2 777.92.
3. MemOpansl u MeMmOpaHHBIE TexHOJOTHH, Tox pex. A.b.
SApocnasueBa [DnekTpoHHbIN pecype] : M.: Hayunsiit mup, 2013.
— 611 C. Pexum JIOCTyna:
http://biblioclub.ru/index.php?page=book red&id=468334&sr=1
4. Mynnep M. Beeaenne B MeMOpaHHyIO TexHOJOTHIO. M.: Mup,
1999. 513 c.
3. Meroauueckue peKOMEHIallMM K OpraHu3aluu ayJIuTOPHOU U
BHEAYJAUTOPHOU (CaMOCTOSTENIbHOIM) pabOTHl CTYIEHTOB: METO-
mudeckue ykazanus / coct. T.I1. Cropoxenko, T.b. [Tounnok, A.B.
becnanos, H.B. Jlo3a. — Kpacnonap: Kybanckwuii roc. yu-t, 2018.
89 c.

Y4eOHO-MeTOIMYEeCKHE MaTepuaibl Uil CaMOCTOSTEIbHONH paboThl OO0ydaromuxcs M3
Yyclia UHBAJIMJIOB U JIUILl C OTPAaHMYEHHBIMH BO3MOXHOCTSIMHU 3JI0POBbS MPEIOCTABIIAIOTCS B
¢dopmax, aTanTUPOBAHHBIX K OrPAaHUYCHUSAM UX 37I0POBbS U BOCIIPUATHUS HH(OPMAIIH:

Jlis ur ¢ HapyIIeHUsIMU 3pEHUS:

— B Ie4aTHOM (hopMe YyBEITMUYEHHBIM HIPUPTOM,

— B hopMe JIEKTPOHHOTO TIOKYMEHTA,

Jnist a1 ¢ HapyIIEHUsIMH CITyXa:

— B IIeUaTHOU opme,

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA.

Jlis i ¢ HapyIIeHUSIMU ONIOPHO-BUTATENILHOTO arapara:

— B re4yatHo# (opwme,

— B hopMe JIEKTPOHHOTO TIOKYMEHTA,

JlaHHBIN TIepeYeHb MOXET ObITh KOHKPETH3MPOBAaH B 3aBHCHUMOCTH OT KOHTHUHIEHTa
oOy4Jaronmxcs.

3. O0pa3oBaTesibHbIE TEXHOJIOT UM

Jns popmupoBanus mpodecCHOHATHHBIX KOMIETSHIIM B MPOIIECCE OCBOCHUS Kypca
UCIOJIb3YETCS] TEXHOJIOTHSA NMPOodecCHOHATbHO-Pa3BUBAIOIIET0 00yUYeHUs, MpeycMaTpUBatoIIast
HC TOJIBKO IMEpcaady TCOPCTUUYCCKOro Marcpuajla, HO U CTHMYJIIMPOBAHUC IMO3HABATCIBbHBIX
JEHCTBUM CTYJIEHTOB. B pamMKkax nmpakTuuecKkux v 1a00paToOpHBIX 3aHATHNA MPUMEHSIIOTCS METOIbI
MPOEKTHOTO O0YUEHUSI, HCCIIEA0BATEIHCKUE METO/IBI.

VYcnemnHoe ocBOGHHME MaTepuana Kypca MpearnojaraeT OOJBIIYI0 CaMOCTOSTENbHYIO
paboTy acmMpaHTOB M PYKOBOJACTBO 3TOH pabOTOil cO CTOpPOHBI mpernonaaBarens. B mporecce
CaMOCTOSITENIbHOM ~ JAESITETbHOCTH CTYIEHThl OCBAaWBAIOT M  AHAIM3HPYIOT MEPeIOoBOU
MEIarOTMYECKUI OMBIT, UCIOIBb3YsI UMEIOIIYIOCS JINTEPaTypy U MH(POPMAIIMOHHBIE TEXHOJIOTHH.
JUis WHBaMUAOB H JMII C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3J0POBbSI peaTU3yloTCs
UHAWBUAYAJIbHBIC OGpElBOB&TGJIBHLIe TCXHOJIOI'UH, KOTOPBIC IIO3BOJJIAIOT IIOJIHOCTBIO
WHAUBUAYAIU3UPOBATh COAEpKAHME, METOAbl U TeMIbl Y4eOHOHl IesTeNbHOCTH WHBAIHIA,
BHOCHUTH BOBpPEMA HCOGXOI[I/IMyIO KOPPCKIUIO, KaK B JCATCIBHOCTD CTYACHTA-UHBAJINA4, TAK U B
JeSITeNIbHOCTD MPENoJaBaTels.

4. @oHA OLCHOYHBIX CPEACTB IS NPOBedeHHMS TeKylled M IPOMEKYTOYHOI
aTTecTAalMy ACIIMPAHTOB

4.1 TunoBbie KOHTPOJbHbIEC 3aJaHUSl MJIH WHbIE MaTepuajbl, HEOOXOAUMbIEe ISl
OLEHKU 3HAHWH, YMEHWI, HABBIKOB U (MJIHM) ONBITA JeATEJbHOCTH, XaPAKTEPU3YIOLINX
3Tanbl (JOPMUPOBAHUS KOMIIETEHUMIA B polecce 0CBOeHHs 00pa30BaTeIbHOI MPOrPaMMbl
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[Tpumepnas koHTpoabHAs padora Ne 1

M0 TUCIUIUIUHE «DIEKTPOXUMHUS (KaHIUAATCKUN SK3aMEH )»
BAPUAHT Ne 1

Ha ocHOBaHUM CITPABOYHBIX JAHHBIX O IMOJBHKHOCTH HOHOB U DIEKTPOIPOBBOIHOCTH
npu GecKoHeuHOM pasbasnenun (s nouos Na' A% = 44,4 Om'em*mons™!, monos H* 47
=315 u CH;COONa 2°=78,1) onpenenuts 3HaueHNe KOHCTAHTHI JUCCOLHALHH
YKCYCHOM KHCIIOTBI, €CIIH €€ YEIbHAs IEKTPOIPOBOAHOCTD IIPU KOHIEHTPALMU
C=0,002 M paBHa 4,1-:10° Om'em™!.

Kak usmenutcs pactsopumocts AgBr0s B BogHoM pacteope 0,1 M pactBope AgNO;3 o
CPaBHEHHMIO C €T0 paCTBOPUMOCTHIO B uncToi Boze (S=0,0081 mounb/m).

Bynyt nu oTnuydathes cpenHe-uoHHbIE KOG GUIMEHTH akTUBHOCTH Y+ NaCl B BOTHOM
pacTBOpE U B PaCTBOPE ITUIIOBOTO CIIUPTA, €CIIM KOHIIEHTPAIMS COJIM B 000MX CIIydasx
OJIMHAKOBasI.

[Ipumepnas koHTpoJbHAS paboTa

M0 IUCLUIUIUHE «DIEKTPOXUMHUS (KaHIUAATCKAN SK3aMEH )»

BAPUAHT Ne 1

Paccunrath TOK 0OMeHa iy Ul peakiuu paspsaaa (H30)" Ha pTyTHOM 3JIEKTPOE, ECIIU
koa(durments ypaBuenus Tadens paBubl: a=1,41 B; b=0,116 B.

Paccunrars koddduientst auddysun T/, ecinn npeneabHbiil quddy3noHHbINH TOK B
pactsope 0,001 M TINOs; + 1 M KCI paBeH img. 3,03 MKA/cM?.

Ornnyarorcs 1 ypaBHeHus: @onpMepa u @pymMKUHa AJ1s ONMCAHUSA ITpoLiecca
nepeHanpskeHus Bogopoja? Jlaire pa3BepHyThIN OTBET.

IIpumep 3axanus komokBuyma Ne 1

IIpeameT u CTpyKTypa COBPEMEHHOU 3IEKTPOXUMHUH.
OcHoBHbIE TOJIOKeHHS Teopuu Jlebast- XroKKes.
DnexTpoaHbli noTeHian. Ypasaenue [ udb0ca-I'ensmromnsbiia.

Ipumep 3axaHus KoJIOKBUYMA Ne 2
DNEKTPOXMMHYECKOE PAaBHOBECHE HA TPAHUIIE ABYX HECMEIIMBAIOIIMXCS >KUIKOCTEH.
HNubdy3rnoHHBIN TOTSHITHAT.
OCHOBHBIE TIOJIOKEHUS TEOPHH 3aMeITICHHOTO pa3psina. Tok oOMeHa.
TornnuBHBIE AIEMEHTHI, UX KJIacCU(PUKALINS.
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OL[GHO‘-IHI:IG cpeactBa g AL € OrpaHUYCHHBIMU  BO3MOXKHOCTSAMHU  3J0POBbA
BBIOMPAIOTCS C YUETOM UX MHAUBUAYATBHBIX MCUXO()U3UIECKUX OCOOCHHOCTEH.

— Ipu HCO6XO,Z[I/IMOCTI/I HHBaJIUAaM U JULOaM C OI'paHUYCHHBIMU BO3MOKHOCTAMU 30POBBA
MIPEIOCTABIISICTCS TOTIOJIHUTEIILHOE BPEMSI JIJIs TIOATOTOBKY OTBETA Ha IK3aMEHE;

— TpU TMPOBEACHUU MPOLENYpPhl OICHUBAHUS PE3yJIbTaTOB OOY4YEHHS HHBAJIHMIOB M JIMI C
OTpaHUYCHHBIMH BO3MOXKHOCTSIMH 3I0POBBS IPEAYCMATPUBACTCSI UCIIOIH30BAHNE TEXHUIECKUX
CpCacCTB, HCOGXO,Z[I/IMLIX UM B CBA3U C UX UHAWBUAYAJIbHBIMU OCO6CHHOCT$IMI/I;

— TpU HEOOXOAMMOCTH JUIsi OOYYaIOUIMXCSl C OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 3J0POBBSI U
WHBAIMJOB TpOLEAYpa OLEHUBAHHUA pE3YJIbTAaTOB OOYYEHUS 10 JUCHUIUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ATAIOB.

Hpoue;[ypa OLICHUBAaHUA PC3YyJIbTAaTOB O6y‘-I€HI/I$I HWHBAJIUAOB U JIMI C OrpaHUYCHHBIMU
BO3MOKHOCTSIMH 370POBBSI 110 TUCHUIUIMHE (MOMYIIO) TpPEIyCMaTpUBAET IPEIOCTABICHUE
uHpopmauu B (opmax, aJanTHPOBAHHBIX K OTPAHUYCHUSM HX 3J0POBbS U BOCIPHUATHS
nH(popManuu:

JUist AL ¢ HapyLIEHUs MU 3PEHUS:

— B TIeYaTHOU popMe yBEITUUCHHBIM MIPUPTOM,

— B popMe IEKTPOHHOTO TIOKYMEHTA.

JUJist TT ¢ HApYIIEHUSIMH CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

I[J'DI JIiAIl ¢ HAPYHICHUSAMU OIIOPHO-ABUT'ATCIIBHOIO allrapara:
— B IIeYaTHOU ¢opme,

— B popMe IEKTPOHHOTO TIOKYMEHTA.

JlaHHBIII TIEpEYeHbh MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCUMOCTH OT KOHTHHICHTA
o0yJaromuxcs.

4.2 ®oHJ OLICHOYHBIX CPEACTB AJIs MPOBeIeHUs IPOMEKYTOYHOM aTTecTAlNu
[TpomesxyTouHas aTTecTanus NPOBOIUTCS B (hOpME KaHIUAATCKOTO SK3aMEHa.

IIporpamma KaHAUAATCKOr0 3K3aMeHa o cneuraabHocTH 02.00.05 DiekTpoxummus

1. O0mme BONpPOCHI

[Ipenmer W CTpYKTypa COBPEMEHHOW 3JIEKTPOXMMHH. MECTO 3JIEKTPOXUMUU Cpeau
npyrux HaykK. OCHOBHbBIE HCTOPUUYECKUE ITAIBI PA3BUTHS AIEKTPOXUMUU. OOIaCTH TPUMEHEHHUS
AJIEKTPOXMMHH U NEPCIIEKTUBBI €€ TATbHENIIETO Pa3BUTHS.

2. PaBHOBeCHBIC H HEPABHOBECHBIE CBOICTBA 3JICKTPOJIMTOB

WoH-1unonpHOEe  B3aMMOACWCTBHE M TPUYUHBI YCTOMYMBOCTA HMOHHBIX CHCTEM.
TepMonnHaMu4yeckue M MOJENBHBIE METOJBI pacueTa 3HEPIUU COJIbBATAllUU. XUMHUYECKas U
peallbHas DHEPIHH COJNbBATALMM. OHTPONMs COJbBAaTAllMM HOHOB. JlMHamMuyeckas TeOpHs
COJbBAaTallMM M IIOHATHE 00 OTpULIATEIbHOW TruapaTanuu. TepMoauHaMHKa pacTBOPOB
1eKTpoauTOB. Ko3(ppuumeHTs akTHBHOCTH MOHOB M METOABI UX omnpeneneHus. PaBHoBecus B
pacTBopax 3JEKTPOJMTOB. METoAbl OINpeneseHHs] KOHCTAaHT paBHOBecus. Teopus KHCIOT U
OCHOBaHUHN. Buabl MOH-MOHHOTO B3aMMOJEHUCTBUSA B PACTBOPAX JJIEKTPOJIUTOB, aCCOLMALINA
MOHOB. BriBos ypaBHeHuit Teopun Jlebas—XroKKkens Uil MOTeHIMana HOHHOM aTtMocdepsl U
s Koagpunpenta aktuBHocTH. [Ipumenenne teopun Jlebas—XOKKens K pacTBOpaM CHIIBHBIX
U cnadbix 37eKkTponuToB. COBpPEMEHHOE COCTOSIHME TEOPHM PACTBOPOB AJIEKTPOIUTOB. THIIBI
pactBoputeneii M ux cBoicTBa. KoppenmsuuoHHbIE MOAXOAbI K CPAaBHEHUIO CBOWMCTB
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pactBoputeneil. CHEKTpOCKONMYECKUE METOAbl MCCIEAOBAHUS PAcTBOPOB AJIEKTPOJIUTOB.
CocTosiHuE MOHOB B pacTBOPE.

HepaBHoBecHbIE SIBJICHUS B PACTBOPAX AJIEKTPOIUTOB: TU(PQY3Us, MUTPALlUs U HOHHBIC
peakuuu. YpaBHenuss HepHcra—Oinmreiina u  HepHcra—TIInanka. Jluddy3nonnsrit
noreHuuan. [loHsaTue ynenabHOW M SKBUBAJIEHTHOM AJIEKTPONPOBOAHOCTH. 3akoH Kosbpayma.
UYucna nepeHoca 1 METOABI UX onpeneseHus. [[oABMKHOCTH OTIENbHBIX HOHOB, HX ONPEICIICHUE
Y 3aBUCHMOCTb OT MOHHOTO pajinyca, KOHIEHTPALUH 3JIEKTPOJIUTA U OT TEMIIEpATyphl pacTBOpa.
AHOMaIIbHas IOJIBHYKHOCTB. BiIMsiHME BS3KOCTH CpE/ibl HA TPAHCIIOPTHBIC SBJICHUS B PACTBOPAX.
WuTepnperanys SBICHUN 3JIEKTPONPOBOJHOCTH C TOYKH 3peHUs Teopuu Jlebas—XIokkens
(anmexkTpodopeTHUecKuil U penakcanuoHHbIN dGdexTsl; ypaBHeHue OHcarepa; 3pdexts Buna u
Jlebasi—®Danbkenrarena). IlpeacraBieHue o CTPYKType U 3JICKTPONPOBOAHOCTH HEBOIHBIX
pacTBOPOB, pPAcILUIaBOB M TBEPABIX JJIEKTPOIUTOB. llomumepHbie snexTponutsl. PacTtBOpsl,
COJIEprKallie COJIbBATUPOBAHHbBIE 3JIEKTPOHBI.

3. OcHOBBI TEPMOAUHAMHUKHU I'€TEPOTr€HHBIX 3JICKTPOXUMHUYIECCKUX CUCTEM

[TonsTHEe 00 DSIEKTPOXMMHUYECKOM TMOTEHIHANE. YCIOBHE JJIEKTPOXHUMHUYECKOTO
paBHOBecHsI Ha OTACIbHOW Mex(a3HOW TpaHWIE W B IJICKTpOXUMHUYecKoW menu. CKadyku
MOTEHIMalla Ha IpaHuIlax paszaena ¢a3; pasHoctu noreHuuanoB ['ansBanu u Bonbra. [lonarue
AJIEKTPOJIHOTO TMOTEHIMaNa; CTAaHJAPTHBIM AJIEKTPOAHBIM MOTEHIMal. YpaBHeHUe HepHcra.
KoHuenuuss 537I€KTpOHHOTO paBHOBECHS Ha TpaHUIE JJIEKTPOI—pacTBop. B3auMmHbie
MPEBPAIICHUS XUMHUYECKOM M HJIEKTPUUECKONM SHEPrUM B AJIEKTPOXUMHUUYECKOH CHUCTEME.
TepMonuHaMuka TalbBAHUYECKOTO JJEMEHTa; ypaBHeHue [ uOb6ca—I enpMronbiia. MeToibl
omnpezaeneHus: Ko3(hUINEHTOB aKTUBHOCTH, KOHCTAHT PaBHOBECHUS MOHHBIX pEaKUUi U YuCel
MepeHoca Ha OCHOBE U3MEPEHUM AJIEKTPOJBIKYIINX CHII. DJIEKTPOXUMHUECKOE PaBHOBECUE HA
rpaHuIle IBYX HECMEUINBAIOLINXCSI )KUIKOCTEH, Ha MeEMOpaHaxX M HOH-CEIEKTUBHBIX JIEKTPOAAX.
[TpuaIMI pabOTHI CTEKISTHHOTO IEKTPOAa. DICKTPOXUMHUECKUAE CEHCOPBHI.

4. JIBOWIHOM 3JIEKTPUYECKHI CJIOH U SIBJIEHUS aCOPOIUU HA MeK(Pa3HBIX TPAHUIAX

Mexanu3M 00pa3oBaHUst M TPUHIUIBI OKCIIEPUMEHTAIbHBIX METOJIOB H3y4YCHUS
JBOMHOTO JJIEKTPUYECKOrO CJOA. DJIEKTPOKANWJUIAPHBIE SIBJICHUS HA JKUJIKUX M TBEPABIX
anekTpozax. [loBepxHOCTHBIN N30BITOK, aicopOLmoHHOE ypaBHeHHe [ mO0ca. BriBoa 1 mpoBepka
o01Iero ypaBHEHHs SJEKTPOKAMWIISPHOCTH. 3aBUCUMOCTh IOTPAaHUYHOTO HATSDKEHUS OT
MOTEHIMajla, COCTaBa pacTBOpa, TEMIIEPATypbl M Mpupojbl Mmeraiia. [loHsTHe O MOJHOM M
cBOOOHOM 3apsife 3nekTposia. [loTeHnnansl Hy1eBoro cBOOOHOTO U HYJIEBOTO IOJTHOTO 3apsijia;
METO/bI UX omnpeneneHus. TepMmoanHaMUYecKas TEOpHs MTOBEPXHOCTHBIX SIBJICHUN HAa METaJUIax,
aZIcCOpOMPYIOMUX BOIOPO U Kuciopo. [Ipo6iaemsr BonbTa n aGCoIFOTHOTO CKavKa MOTEHITAA.
Nmnenanc a1neKTpola M IKBUBAJICHTHBIE JJIEKTPOXUMUYECKUE CXEMbl. EMKOCTH JIBOMHOTO
ANEKTPUYECKOTO CJ0s; €€ 3aBUCUMOCTh OT MOTEHLHANIA 3JIEKTPOJa, COCTaBa pPacTBOPa U €ro
KOHI[EHTpanuu. Ponp MeTaimmdeckoil 0OKIIagKyd B CTPOSHUH JBOWHOTO JIEKTPHUUECKOTO CIIOS.
MeToapl M3y4eHHs TBOMHOIO €0 HAa METajulaxX TPYIIbl IJIATHHBL aJACOPOLMOHHBIA METO/,
METO/bl KPUBBIX 3aPSKEHUS, BOJHTAMIIEPOMETPUHU, W303JEKTPUUYECKUX CABUTOB MOTEHIIMAJIA,
PaIMOAKTUBHBIX MHIAMKATOPOB. ONTHYECKUE W PEHTIC€HOBCKHWE METOJbl M3YYEHHsI TI'DaHHUILIbI
pa3nena siekTpon-pacTBop. Pusnmdeckue MeToAsl ex situ. CkaHupylomas TyHHEIbHas
MHUKPOCKONHSI M CIEKTPOCKONMS M JIpyrue  30HAOBble  MeroAbl. CkaHupyromas
JIEKTPOXUMHUYECKAsT MUKPOCKOIHU. JIBOMHOM CII0M Ha IPaHUIIE PACTBOP—BO3aYyX. MonenbHbIe
TEOpUU JBOWHOTO cJiosA. BBIBOI ypaBHEHMI nJid 3apsiiaa dJeKTpoja B Teopusix ['yu-Uanmena,
Mrepna u I'poma. Dddexkr Ecuna-MapkoBa. SIBieHHMe 4acTHYHOrO IMEpeHOca 3apsia NpH
azcopOIu MOHOB. ['MaApoPHIBHOCTE TOBEPXHOCTH. MeTOABl M3YYEHHUSI U TEOpHs 0OpaTUMOM
azicopOoLIMK OpraHUYECKUX COeIMHEHUH Ha 3jeKTpoaax. JIBymepHbie (a3oBbie clion U (a3oBbIe
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Nepexobl B TOBEPXHOCTHBIX CIOAX. MeToabl HM3y4eHHS M XapaKTepHble OCOOEHHOCTH
a71copOIMM OPraHUYECKUX BEIIeCTB Ha MeTasulax MIATHHOBOW TPYIIIIHI.
CrpoeHue IBOMHOIO €105 Ha OKCUAHBIX U MOJIYIPOBOJHUKOBBIX IEKTpoaax. J{BolHOMN
ANEKTPUICCKUI CIIOM Ha TPAHMIIC SJIEKTPO/PACIUIAB U AJICKTPOI/TBEPIbII SJIEKTPOIIHT.
Kpucramiorpaduueckast cTpykTypa MOBEPXHOCTH M €€ pOJb B CTPOCHUH JIBOMHOTO
anekTpuyeckoro ciosi. IloHaTne o (¢pakTanbHBIX TMOBEPXHOCTSIX. METOpl OmpeneaeHus
BEJIMYMHBI HICTUHHOM ITOBEPXHOCTH 3JIEKTPOIOB.

5. KuHeTHKa 3JIeKTPOJAHBIX MPOLECCOB

OO0mrast XapaKTepUCTHKA 3JIEKTPOIHBIX MPOLECCOB U MOHATHE JIMMUTHPYIOLIEH CTaluu.
Mexanu3mbl MacconepeHoca: nuddy3usi, murpanus 1 Koupekuus. CranuonapHas auddysus
IIpU paspsijic MOHOB Ha OJHOMMEHHOM MeETajle, Ha PTYTHM U Ha aMmajbraMe€ U pOJIb SIBJICHUI
MUTpAIMH B ATUX Mpoleccax. Teopus KOHBEKTUBHON auddy3un. Bpamarommiics TUCKOBBII
JJIEKTPOJ U €T0 UCIIOIB30BAHUE IS U3YUEHUs 3JIEKTPOXUMUYECKON KMHETUKU. Bpamaromuiics
JMCKOBBIN AJIEKTPOJ ¢ KojabioM. Hectarmonapuas nuddys3us Kk miockoMy U chepuaecKkoMy
AJIEKTPOJaM TpH  MOCTOSIHHOM moTeHnmane. Teopus mossiporpadMueckoro MeToja.
[Tonsporpadguueckne MakCUMyMBI M UX TeOpeTHdecKas MHTeprnpeTanus. Bonsramnepomerpus.
Ocummtorpaduueckast mnonsporpadus. Jduddy3uonnsiit  umnenanc. Pasznuubbie  BUabI
noJsiporpaguy Ha NEPEMEHHOM TOKE. XpOHONOTEHIOMEeTpusi. OCHOBHbIE MPUHIIUIBI U OJO0K-
CXEMbI PEJAKCALMOHHBIX METOJOB HM3YUEHUsS 3JIEKTPOXMMHMUYECKONM KHHETUKH (MMITYJIbCHBIN
MIOTCHIIMOCTATHYECKUNA METOJl, HMMIIYJIbCHBIH M JBYXHMIIYJIbCHBIM TaJlbBaHOCTATUYECKHE
METO/bI, KyJOHOCTaTUYECKUNH METOJ, MeTO/Abl (apaZeeBCKOro uMIenaHca u ¢apaaeeBCKOro
BBINPSAMIICHUS). DJIEKTPOXUMHUYECKass UMIIEAAHCHAs! CIEKTPOCKONuUsA. TOHKOCIOWHBIE METO/IBI.
VY IIbTpaMUKpO3IEKTPOIbl. MeTo KBapLeBOro MUKpOB3BelmnBaHus. [IpenctaBnenus o pabore
MOPHUCTOTO 3JIEKTPOJIA, CYCIIEH3MOHHBIX U (DIFOMAN3UPOBAHHBIX 3JEKTPOJIOB.

OCHOBHBIE TOJIOKEHHUSI TEOPUU 3aMEJICHHOTO paspsaga. Toxk oOMeHa. 3aBUCHUMOCTb
CKOPOCTH peakLMM OT TeMIeparypsl. MneansHas W peanbHas dHEPrUU aKkTUBaLWU. BiusHue
CTPYKTYpPBI IBOMHOTO JIEKTPUYECKOTO CJI0SI M IPUPOJIBI 3JIEKTPOIa HA CKOPOCTh CTaIUU pa3psa.
IIponeccsl 2MEKTPOBOCCTAHOBIICHNSI HOHOB THIPOKCOHUS M aHMOHOB Ha 3JIEKTPOJAaX C BBICOKMM
NepeHanpsHKeHUEM BbIIEICHUsT Boaoposaa. Ponb paboThl BhIXOJA 3JIEKTPOHA B KHHETUKE
NMEKTPOAHBIX  mponeccoB.  DoTodMHCCHA  DJIEKTPOHOB M3  MeTalla B PacTBOp.
DNEKTPOXUMHUYECKAS] reHepanus COJIbBaTUPOBAHHBIX  AJIEKTPOHOB. OcobenHoctu
NEKTPOXUMHUYECKOM KHHETUKH Ha IMOJIYIPOBOJHUKOBBIX JJIEKTpojax. Teopus M MeTOHbI
U3YYEHHUs IEKTPOXMMUYECKUX IPOLECCOB, BKIIOYAIOUIMX T'OMOIE€HHBbIE WM TIE€TEPOreHHBIE
XUMHYECKHE CTaJHH.

Kunernueckue u KataluTHYECKUE TOKU. BinsiHIe KOMIUIEKCOOOpa30BaHUs HA KHHETUKY
AJIEKTPOJIHBIX PEaKIIHil.

CraguitHblii IEPEHOC IEKTPOHOB B AIEKTPOXUMUYECKUX peakiusax. MexaHn3m peakuuu
BBIICIICHHUS BOJOPOJA M MIEKTPOBOCCTAHOBIICHUS KACIOPOa HA PANIMYHBIX dIeKTpoaax. Poib
a7icopOLIMK TIOBEPXHOCTHO-aKTHUBHBIX BEIIECTB B 3JEKTPOXUMHUUYECKOM KuHeTHKe. Kunermka
AIEKTPOXMMHUYECKUX pPEAaKUMH ¢ ydacTHeM oOpraHuueckux BemecTB. OOmume MeTosl
YCTaHOBJICHUSI MEXAHM3Ma CJIOKHOM DJIEKTPOXMMHUYECKOM peakuuu. MeToabl ONpeneseHus
IIPUPOABI MHTEPMEIUATOB JJIEKTPOAHBIX IpoueccoB. KnHeTHKa pa3ioKeHus aManbraM MU €€
CBSI3b C [IEPEHAINPSHKEHUEM BOAOPO/a Ha PTYTH B KUCIBIX U LIEIOYHBIX PacTBOpaXx.

Onextpokaranu3. Copbuus M ajncopOuus BOAOPOAA DSJIEKTPOIHBIMU MaTepUalIaMH.
Bakne1ye TUIIBI 3JIEKTPOAHBIX MAaTEPUAIIOB.

TepMoguHaMuKa M KUHETHKA JJICKTPOXMMHUYECKOW HyKJIealuuu. MexaHu3M peakiui,
npoTeKaroImux ¢ oOpa3oBaHMeM HOBOW (a3zpl. MeToabl H3y4YeHHMs HavaJbHBIX CTaaui
UIeKTpoKpucTaum3auuu. llepeHanpspkeHue npu oOpa3oBaHMM JABYMEPHBIX M TPEXMEPHBIX
3apozpiiield. Teopust moBepxHOCTHOM AU Gy3UH aaTOMOB. DJIEKTPOOCAKICHUE METAIIIOB.
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DNEKTPOXUMHUYECKAs] TEOpUsl KOPPO3UU MeTauioB. ConpsKEHHbIE PEAKIIMM B IIPOLIECCE
pactBopeHuss ~ MerauioB. CranumoHapHble  noreHuuansl. [laccuBanuss  MeTalioB U
IIOJIYIIPOBOJHUKOB. MeXxaHu3Mbl pOCTa OKCHUIHBIX IUICHOK. THIIBI JIOKAJIBHOW KOPPO3HH.
Mertoapl 3aATHI METAIIOB OT KOPPO3UU U METO/bI KOPPO3ZHOHHOI'O KOHTPOJIA.

Teopernueckue mpeACTaBICHUS 00 3JIEMEHTApHOM akKTe IEepPeHOca »JIIEKTPOHA B
TOMOTEHHBIX M TETEPOTE€HHBIX pEeIOKC-Iporeccax. THUMbl TOMOT€HHBIX HOHHBIX PpPEaKIHil.
MeToapl M3y4eHHs HOHHBIX DPEaKLUil B pacTBOpax 3JeKTpoiauToB. CXOACTBO M paziuyue
TOMOTEHHBIX MW DJICKTPOJHBIX peakuuili mnepeHoca j3yekTpoHa. CooTHomieHue bpeHcrena.
TpakToBKa 371€MEHTAPHOrO aKkTa Ha OCHOBE Teopuu [ opuyun-IlonsHu u Teopun peopraHu3zanuu
pacTBOpHUTEIISL. KBaHTOBO-MEXaHMYECKas Teopus JleBnua—/loronaaze—Ky3Henona.
DKcIepUMEHTaNbHbIE TOAXOJIbl K MpoBEpKe 53Toi Teopuu. OOBIYHBIN, Oe30apbepHBIE U
0C3aKTUBAIMOHHBIN pa3psa. Duszmdeckuii cmbicn  KoddduimeHTta mepeHoca B paMKax
COBPEMEHHOM KBaHTOBO-MEXAHUYECKOW TEOPUH 3JIEMEHTAPHOTO AKTa AIEKTPOJIHBIX PEAKIIUI.
KBaHTOBO-XMMHYECKHE TOAXO/IBI K PACUETY CKOPOCTEN peaKiuii epeHoca IEKTPOoHa.

@yHIaMEHTAIBHBIE aCMIEKTHI 3JIEKTPOXUMHHU MPOBOJAIINX OJIUMEPOB.

SIBieHME  DJIEKTPOXMMHUYECKOW  MHTEPKAIALMU.  DJIEKTPOXUMHYECKHE  CBOMCTBA
MHTEPKAIMPOBAHHBIX MAaTEPUAJIOB.

®doTornekTpoxumus. JlazepHast 3EKTPOXUMHSL.

[leproauueckrie 1 XaOTUUECKHE ABJICHUS B IEKTPOXUMUYECKUX CUCTEMAX.

[IpobGnemMbl OHMOAIEKTPOXUMHUHU. Pemokc-mporieccbl B OMOCHUCTEMAx; JJICKTPOXUMUS
OroMeMOpaH U UX MOJETICH.

6. DilekTpoXUMHUYeCKHEe MPOU3BOACTBA

XUMHUYECKUE HMCTOYHUKU TOKA. TOIUIMBHBIE 3JIEeMEHTHl. CBUHLIOBBIE AKKYMYJATOPBI.
CepeOpsiHO-LIMHKOBBIE aKKyMYJISTOphl. Kaamuii-HHUKeNneBble akKyMyJIsSTOPbl W UX aHaJOrH.
Mertainn-Bo3ylHble cucTeMbl. JInTHEBbIe NCTOUYHUKHU TOKA. CyNEepKOHIEHCATOPBHI.

["anbBaHOTeXHMKA. THMBl TaJbBaHUYECKUX MOKPBHITHHA. PaccenmBaromias crocoOHOCTH
AJIEKTPOJIUTOB. DNEKTPOXUMHUECKOE OKCUIUPOBAaHUE METAJIJIOB u CILIaBOB.
DnexTpoxuMHuueckas pasMmepHas oOpaboTka. HaBomoposkuBaHue M BOJOPOJHAS XPYHKOCTD.
OyHKIIMOHATbHAS TaJIbBAHOTEXHUKA.

['mnposnekTpoMeTasuryprus.

DIEKTPOXUMHUYECKOE IIPOU3BOJICTBO XJ1opa, 11eJI04€eH, OKHUCIJIUTETIEH.
DJIEKTPOXUMHUYECKUN CUHTE3 OPTaHUYECKUX BEIIECTB.

ONEeKTpOoan3 pacIlaBiIeHHbIX coequHeHui. [IponsBoacTBo amoMuHus. [IponsBonacTso
IIEJIOYHBIX U MIET0YHO-3eMEIbHBIX METAIIIOB. DIeKTpopaduHUPOBAHUE.

DJEeKTpOXUMHUECKHEe  TpeoOpa3oBaTend  WHPOPMALMM U DJIEKTPOXUMHUYECKHE
3JIEKTPOHHBIE YCTPOMCTBA. DIEKTPOXPOMHBIE YCTPOUCTBA.

DNEKTPOXUMHUUECKHE TEXHOJOTUU JUIsl MHUKPOIEKTpOHUKU. HaHo3nexkTpoxumus u
HaHOTEXHOJIOTHS.

Teopus 3MEKTPOXUMUYECKUX PEAKTOPOB.

OKOJIOTMYECKUE AaCHEKThl AJIEKTPOXMMHYECKUX TEXHOJIOTUH. OIJIEKTPOXUMHYECKUE
METO]Ibl OYMCTKH BOJIBI.

JlanHast mporpamma mpeacTaBiseT coboi 6a30ByI0 4acTh KaHIUAATCKOTO HK3aMEHa I10
CIICIINAJIBHOCTH. I[OHO.HHI/ITGJIBHEUI HaCcThb KaHAUAATCKOI'O 3K3aM€Ha 110 CIIeNuaJIbHOCTHU
paspabaTrbiBaeTCsl HHAUBUIYAIBLHO AJISl K&KJOTO aclipaHTa WM COMCKATENS C y4EeTOM 00JIacTH
€ro Hay4HbIX UCCIIEJJOBAaHUI U TEMbI JUCCEPTAIIMOHHOM paboThl. JlonmonHuTENnbHAs TporpaMma
yTBepkaaercs YueneiM CoBeToM (pakynbTeTa.

OueHoYHbIE CPEACTBA JII UHBAINJIOB U JIUI] C OTPAaHUYE€HHBIMU BO3MOKHOCTSIMU
3JI0pPOBbSI BEIOMPAIOTCS C YUETOM MX WHAMBUAYAIBHBIX CUXO(PU3NUECKHX OCOOCHHOCTE.
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— IIpY HEOOXOMMOCTH UHBAIHJIAM U JIUI[aM C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH 310POBbS
MIPEIOCTABIIAETCS AOMOIHUTEIBHOE BPEeMs ISl MOATOTOBKHM OTBETA Ha SK3aMEHE;

— TIpY IPOBEJICHUH MPOLIECTyPHI OIICHUBAHUS PE3yIbTaTOB 00YUEHHUSI WHBAIHIOB U JIUII C
OTrpaHUYEHHBIMU BO3MOKHOCTSIMU 37J0POBbBSI MPEAYCMaTPUBAETCS UCIIOIb30BAHNE TEXHUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBSI3H C UX MHIUBUAYATHHBIMA OCOOCHHOCTSIMU;

— MpU HEOOXOJUMOCTH AJIs1 00YyUaAIOUIUXCSI C OTPAHUYEHHBIMH BO3MOXHOCTSIMU 3[TOPOBBS U
WHBAJUIOB TIPOIEAYPa OIICHUBAHUS PE3yJIbTaTOB O0YUEHUS IO TUCIUILTUHE MOXKET
MIPOBOAUTHCS B HECKOJIBKO 3TAIOB.

[Tpouienypa onieHUBaHUS PE3YyIbTATOB OOYUYCHHS] WHBAIHIOB U JIUI] C OTPAHHYCHHBIMH
BO3MOXXHOCTSIMU 3JI0pPOBbSl 0 AMCLUUIUIMHE (MOAYIIO) MpPEeayCMaTpUBAET MPEJOCTaBICHHE
uHpopmanun B ¢GopMax, aJanTUPOBAHHBIX K OTPAHUYCHHUSM HUX 3JI0POBbS U BOCIPHUSITHS
nH(popManuu:

JUJis U1 ¢ HapYIICHUSIMH 3PCHUS

— B TIeYaTHOM (popMe yBEITUUCHHBIM MIPUPTOM,

— B popMe IEKTPOHHOTO TIOKYMEHTA.

Jlnig au1L ¢ HapyIICHUSIMH CyXa:

— B I1e4aTHOM (opme,

— B popMe IEKTPOHHOTO TIOKYMEHTA.

Jist I ¢ HapyIICHUSIME OTIOPHO-JIBUTATEIILHOTO armapara:
— B IIeYaTHOU ¢opme,

— B popMe IEKTPOHHOTO TIOKYMEHTA.

JlaHHBI TIepeyeHb MOXET ObITh KOHKPETU3MpPOBAaH B 3aBUCHMOCTH OT KOHTHHIEHTa
o0yJaronmuxcs.

DK3aMeH MPOBOJUTCS B YCTHO-TIMCHbMEHHON (popMe B COOTBETCTBHHU C YTBEPKICHHOU
MPOrpaMMOI KaHIUJATCKOTO YK3aMeHa M0 CIeUAbHOCTH. O0yJaronmumecs moaydaroT OUIIeTh 1
TOTOBSITCS B TEYEHHE OJHOTO Yaca, MOCje Yero OTBEYAIOT YieHaM SK3aMEeHAIIMOHHON KOMUCCHUHU.
buner cocrout W3 Tpex BOMPOCOB, OTHOCSIIMXCS K Pa3IUYHBIM pa3iesiaM JIIEKTPOXUMHHU.
YpoBeHb CIOKHOCTH BOMPOCOB MPUMEPHO PABHBIN.

DK3aMeH OLIEHUBAETCS 0 MATHOAIIIHPHOM IIKaJIe.

TpeGoBaHus K YPOBHIO OCBOCHHUSI TUCIUTUIMHBI:

YK-2: CriocoOGHOCTBIO MPOSKTHPOBATh U OCYIIECTBIISITh KOMIUICKCHBIC MCCIICOBAHUS, B TOM
qHclie MEKIUCIUILIMHAPHBIE, HA OCHOBE LIEJIOCTHOTO CHUCTEMHOTO0 HAyYHOTO MUPOBO33PEHUS C
WCIIOJIb30BaHUEM 3HAHUHN B 00J1aCTH UCTOpHH B Pritocodrn HAYKH.

OIIK-1: CrocoOHOCTBIO  CaMOCTOSITEILHO — OCYIIECTBIISATh  HAYYHO-HCCIICOBATEIHCKYIO
NEeSITEIbHOCTh B COOTBETCTBYIOIIEH mpodeccCHOHANbHOM 007acTH ¢ HCMOJIh30BAaHUEM
COBPEMEHHBIX METOJIOB HCCIIEI0BaHUS U MHPOPMAIIMOHHO-KOMMYHHKALMOHHBIX TEXHOJIOTUH.

OIIK-2: ['0TOBHOCTBIO OpraHW30BaTh PabOTy HMCCIIENOBATEIHLCKOTO KOJUIGKTHBA B 00JIACTH
XUMHH U CMEXHBIX HAYK.

IIK-1: CriocoOHOCTBIO IPUMEHATh OCHOBHBIE MPUHIIMITBI, TEOPUN M KOHIETIIIUU COBPEMEHHON
AJIEKTPOXMMHUU JIJIs peIIeHUs (PYHIaMEHTAIbHBIX U TPUKIIAHBIX 3a/1a4.

Ouenka «5» (omauyno) BBICTABISIETCS NPHU YCJIOBUU BIAJACHUS COOTBETCTBYIOIIUM
YPOBHEM KOMIIETEHLIUM:

3HaeT: MeTOAbl HAYYHO-MCCIIEIOBATENbCKON JEATEbHOCTH, OCHOBHBIE 3aKOHOMEPHOCTH
MPOTEKAHUS AIIEKTPOXMMHUYECKMX MPOLECCOB U aKTyajbHble Hay4dHbIE MPOOJIEMBbl B JaHHOMN
o0yacTy, a TaKKe IMMyTH PELIECHUS HAyYHBIX U/UTU MPAKTUUYECKHX 3a/1a4, KOTOPbIe BOZHUKAIOT IIPU
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pa3paboTKe HOBBIX JIEKTPOXUMHUYECKUX TEXHOJOTHI UCXOJS U3 COBPEMEHHOTO YPOBHS XUMUU
Y CMEXKHBIX JUCIUILINH.

YMeer: BBIIBIATH HaumOoJee AakTyalbHbIE TEMBl HayYHO-HCCIEAOBATENbCKOM padOThl B
npodeccHoHaTBLHON 00IaCTH.

BnageeT: HaBbIKaMU  IIJIAHUPOBAHUSA HW  TMOCTAHOBKH 3SKCICPHUMCHTOB IJId H3YUCHUA
OJICKTPOXUMHUYCCKUX CHUCTEM MW TIIPOLECCOB, a TaKXKE€ HCIIOJIb30BaHUA TCOPETHIYCCKUX
HpCILCTaBHeHI/Iﬁ COBpeMeHHOﬁ OJICKTPOXUMHHU HW CMCXKHBIX OUCHUIUIMH JId PCUHICHUA
HCCTAaHJAPTHBIX MPAKTHYCCKUX 3aaa4d.

Ouyenka «4» (Xopouwio) BBICTABISETCS TPH YCJIOBUH BIIAJICHUS COOTBETCTBYIOIIUM)
YPOBHEM KOMIIETCHIUN:

3HaeT B 11€JI0OM METO/1bl HAYYHO-HCCIIEI0BATEIBCKOM JesTeIbHOCTH, OCHOBHBIE 3aKOHOMEPHOCTH
MPOTEKAHUS AJIEKTPOXUMHUYECKHX MPOLECCOB U aKTyalbHble Hay4dHbIE MPOOJIEMBbI B JTaHHOMN
o0JIacTH, a TaKKe IYTH pEIICHUs 3a/Jadyax, KOTOphle BO3HMUKAIOT NPHU pPa3pabOTKE HOBBIX
NEKTPOXUMHUUYECKUX TEXHOJIOTMH MCXOJAsl U3 COBPEMEHHOI'O YPOBHA XMMHMHM M CMEXHBIX
JUCLUIUINH C HEKOTOPBIMH HECYILIECTBEHHBIMH HETOUHOCTSIMH.

YMeeT: B IICJIOM BBISIBIATH AaKTyaJIbHBIE TEMbl HAyYHO-MCCIEIOBATENLCKONH pabOTHl B
npodeccnoHanbHOM 00JIaCTH ¢ HECYIIECTBEHHBIMU HETOUHOCTSIMH.

Bnag!eeT: B ICJIOM HABBIKaMU IIJIAHUPOBAHHUA W IIOCTAHOBKHU ISKCIICPHUMCEHTOB JIA N3YUYCHUSA
OJICKTPOXUMHUYCCKUX CHUCTEM MW TIIPOLECCOB, a TaKXKE€ HCIIOJIb30BaHUA TCOPETHYCCKUX
HpCILCTaBHeHI/Iﬁ COBpeMeHHOﬁ OJICKTPOXUMHHU HW CMCXKHBIX OUCHUIUIMH JId PCUHICHUA
HCCTAHAAPTHBIX MPAKTHUYCCKUX 3aaa4 C HEOOIBIINMHU MOrpCUIHOCTAMMU.

Ouenxka «3» (yooenemeopumenvHo) BBICTABIAETCS IPU  YCIOBUM  BIIAJCHUS
COOTBETCTBYIOIIUM YPOBHEM KOMIICTCHIIUM:

3HaeT HEKOTOpbIE METOAbl  HAY4YHO-HCCIEAOBATEIbCKOM  JNEATEIBbHOCTH, OCHOBHBIE
3aKOHOMEPHOCTU IPOTEKAHMS JJICKTPOXUMHUUYECKHX IIPOLECCOB U AaKTyaJbHbIE Hay4dHBIC
npobaemMbl B JIaHHOW 00JacTh, a TakKe MyTH PELIeHHs 33ajJadax, KOTOpble BO3HHUKAIOT IpU
pa3paboTKe HOBBIX IEKTPOXUMUYECKUX TEXHOJIOTHI UCXOJISl U3 COBPEMEHHOTO YPOBHS XUMHHU
Y CMEXHBIX JUCLHUIUIMH C € CYIIECTBEHHBIMU NPOOEIIaMH.

Ymeer: GopMynmupoBaTh TEMBl HAyYHO-HCCIICIOBATEILCKOW pPabOThl B MpodecCHOHaTbHON
00J1aCTH B paMKaX CTaHJAPTHBIX 3a]1a4, PEIIAeMbIX KOJUICKTHBOM JIA00paTOPHUH W/ HIIA Ka(eaphl.

B.Hag!eeT: B ICJIOM BJIAACCT HABBIKAMH IINIAHHUPOBAHUA W IMOCTAHOBKH OJSKCIICPUMCEHTOB JJIA
HU3YUCHUS IJICKTPOXHUMUUCCKHUX CUCTCM U IMPOLCCCOB, 4 TAKKC UCIOJb30BAHUA TCOPCTUICCKUX
HpC,Z[CTaBHeHI/Iﬁ COBpCMCHHOfI QJICKTPOXUMHUU HU CMCIKHBIX OUCHUIUIMH JId PCHICHUA
CTaAaHAAPTHBIX NPAKTUYCCKHUX 3a/1a4.

Ouyenka «2» (HeyooénemeopumenbHo) BBHICTABISAETCS IIPU  YCIOBUU  BIIAJICHUS
COOTBETCTBYIOIINM) YPOBHEM KOMITETCHIIUI:

3HaeTr: geMoHCTpHpyeT  (parMeHTapHble  TpPEACTaBIEHHS O  METOJax  Hay4yHo-
UCCIEAOBATEIICKOM  JEATEIbHOCTH;  OTPBIBOYHBIE M HECHCTEMATHYECKHE  3HAHUSA
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3aKOHOMEPHOCTEH TPOTEKAHUSI SJIEKTPOXMMHUYECKHX IPOIECCOB M AaKTYaJbHBIX HAayYHBIX
npo6JeM B JaHHOH obiacTu.

Ymeer: ¢parmMenTapHo (GOPMYIHPOBATH TEMBl HAyYHO-HCCIENOBATEIbCKONW paboThl B
npodeccHOHaNbHON 00acTH B paMKax CTaHAAPTHBIX 3a/ad, pPEelIaeMbIX KOJJICKTHBOM
nabopaTopuu u/unu xKadpenpsl.

Baaneer: (QparmeHtapHoe NpUMEHEHHE  HABBIKOB  HCIOJB30BAHUS  TEOPETUUYECKUX
MIPE/ICTaBICHUI COBPEMEHHOM 3JIEKTPOXUMHUH I PEIICHUS] CTAHJAPTHBIX MPAKTUUYECKUX 3a/1a4.

5. IlepeyeHb OCHOBHOW W JONOJHUTEIbHOH y4eOHOH JIMTepaTypbl, HEOOXOAUMOIT
JJISL OCBOEHM S TUCUUIJIMHBI (MOIYJIs1)
5.1 OcHoBHast JIuTepaTypa:

Hamackus, B.b. Dnexrpoxummus [DnekTpoHHBIH pecypc] : yueb6. mocobue / B.b.
HNamackus, O.A. Iletpuit, I'.A. lHupauna. — DnextpoH. nan. — Cankrt-IletepOypr : Jlans, 2015.
— 672 c. — Pexum noctyna: https://e.lanbook.com/book/58166. — 3aru. ¢ sxpaHa.

5.2 lonosiHuTe/ILHAS JIATEpPaTypa:

OU3UKO-XUMUYECKHE OCHOBBI 3JICKTPOXUMUH [TeKcT] : yueOHUK U1 XUMUYECKUX U
XUMHUKO-TeXHOJIOT. crietl. yH-ToB / FO. f. Jlykomckuii, FO. JI. 'amOypr. - JloaronpyaHbiii
Wurennexr, 2008. - 423 c. : wi. - bubnuorp. B koH1e gacteil. - ISBN 9785915590075 : 777.92.

MeMOpanbl 1 MeMOpaHHBIE TEXHOJIOTHH, o pea. A.b. SIpocnaBieBa [ DneKTpOHHBII
pecypc] : M.: Hayunsrit mup, 2013. — 611 c. Pexum gocryna:
http://biblioclub.ru/index.php?page=book red&id=468334&sr=1

Mynnep M. Beenenue B MemOpanHyto TexHoioruo. M.: Mup, 1999. 513 c.

Ponnyrun B.U. ®usukoxumus noBepxHocTH. Jlonronpyaueiii: U3narensckuii JJom
«HnaTemrexTy», 2008. 568 c.

5.3. [lepuoauueckue u3aaHus:
. DINEKTPOXUMHUSL.
. PedepatuBnsrii xxypHan «Xumus»
. duznyeckas XuMHUs.
. Koo guelit xypHail.
. Kypnan obmieit xumumu.
. KypHan HeopraHu4ecKoil XMMHUU.
. BeicokoMoOeKyIsipHbIE COETMHEHHUS.
. Ycnexu XUMUH.

03N N KW

6. Ilepeyenbr pecypcoB HHPOPMALMOHHO-TEIEKOMMYHUKAUMOHHOH  CeTH
«HTEepHET», HEOOXOAMMBIX /IJIsl 0CBOEHUS THCIUTLIMHBI (MOXYJI51)

1. Pycckoe memOpanHoe 0011ecTBO «MeMOpaHbl 1 MEMOPAHHBIC TEXHOIOTHI:
http://memtech.ru/index.php/ru/

2. KyoI'Y, kadenpa pusnyeckoit XumMuu:
http://www.kubsu.ru/University/departments/ CHEM/physchem/

3. HOII KOxnbI1it MeMOpaHHBIi neHTp: www.mtc.kubsu.ru

4. 3A0 PMIL] «tOrrexundopm» JlabopaTtopust MeMOpaH 1 MEMOpPaHHBIX IPOLIECCOB:
http://techresearch.ru/Immp.htm

5. PXTY um JI.M.MenneneeBa TexHomapk: http://enviropark.ru/course/category.php?id=15
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6. 3A0 «HIIK Menunana-®unstp»: http:// www.mediana-
filter.ru/reverse_osmos_nanofiltration.html

7. 1. http://www.fips.ru/ - ®enepanbHblii HHCTUTYT NATEHTHOW COOCTBEHHOCTH

2. http://www.uspto.gov/web/menu/search.html - Ba3a nanuasix marearos CIIHA

9. 3. http://www.epo.org/searching/free/espacenet.html - baza nanubix natenros 6omuee 70
CTpaH MHUpa

10. 4. http://elibrary.ru/ Hayunas snexktpoHHast 0uOimoTexa

11. 5. http://www.sciencedirect.com — MOJTHOTEKCTOBAsI Hay4YHas 6a3a JaHHBIX
MeXIyHapoaHoro u3narenscta Elsevier.

12. 6. http://apps.webofknowledge.com/ - MmynbTUAMCIUIUIMHAPHAS pedepaTUBHO-
oubnuorpaduueckas 6a3a nanubix Mucturyra Hayunoit nunpopmarmu CLIA (Institute
for Scientific Information, ISI), mpeacrasnennas na miatdopme Web of Knowledge
komrnanuu Thompson Reuters.

13. 7. www.scopus.com - Scopus (SciVerse Scopus) MyIbTHIUCITUTIINHAPHAS
oubnuorpaduyeckas u peeparuBHas 0a3za JaHHBIX, CO3/1aHHAs U3/1aTEILCKOM
koprnopanuei Elsevier.

*

7. MeToanyeckne YKa3aHUSA I OOYYAKOIUMXCH IO OCBOEHHMIO IMCIUIJIMHBI
(MmoxyJis)

YcnemHoe OCBOGHHE MUCIHUIUIMHBI TPEANOJaracT akTUBHYIO, TBOPYECKYIO paboTy
acTIMpaHTa Ha 3aHATHIX JICKIIMOHHOTO U CEMHHAPCKOTO THIIA, & TAKXKE BO BPEMS BBITOJTHCHHUS
1a0opaTOpHBIX PaboT.

CamocTosTeapHas padoTa MPOBOIUTCS C ICJIbI0 YIITYOJICHUS 3HAHUH 110 JTUCIUTUIHHE U
perycMaTpuBaeT:

- YTCHHE CTYJICHTAMH PEKOMEHJOBAHHOW JIUTEPATyphl M YCBOCHHE TEOPETHYECKOTO
MaTepuasna TUCIUTLIIHHEI;

- MMOATOTOBKY K JJa0OPAaTOPHBIM 3aHATHSAM;

- paboty ¢ IHTepHeT - HCTOYHUKAMH;

- MMOATOTOBKA K 3K3aMEHY.

CamocTtosTenpbHas paboTa acCIUPAaHTOB MPOBOAUTCS B (GopMe H3YUYCHHS OTIEIHHBIX
TEOPETUYECCKUX BOIIPOCOB IO IMpEIaraéMoi JIMTepaType ¢ JaTbHEHITUM UX OOCYKJICHHUEM Ha
ayTUTOPHBIX 3aHATHIX. BO BpeMs caMOCTOATEIHHOW MOATOTOBKM OOYYaromuecs 00eCTieueHbI
JOCTYIIOM K 0a3aM JTaHHBIX, OnOmroTeuHnbIM GhoHaaM u cetu MHTEepHeT.

Bonpocsr 1yist mpopaboTKH ¥ TOBTOPEHUS IEKIIMOHHOTO
HanmenoBanue .
No MaTtepuaia, MaTepruaioB YYeOHMKOB U YU€OHBIX MTOCOOHIA,
pasjena MOJITOTOBKU K TAOOPATOPHBIM 3aHATHSIM, KOJUIOKBHYMaM H
KOHTPOJIbHBIM paboTaM.
1 2 3
1 BBenenue B [ToaroroBka Kk kKoJmokBuymy Nel
IEKTPOXUMHIO.
2 Tepmonnnamuka |[logroroska k kommokBuymy Nel
pacTBOpPOB [ToaroroBka k KOHTPOILHOM padoTe Nel
AJIEKTPOJUTOB
3 Teopus Jlebas- [ToaroroBka Kk KoJmokBuymy Nel
XIOKKEs ITonroToBka K KOHTpOJIBHOU padboTe Nel
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4 DnekTponpoBoAHOCTH |[IoaroToBka Kk KoymokBuymy Nel
pacTBOpOB [TonroToBka Kk KOHTpOJIBHOU padoTe Nel
JNEKTPOJINTOB
5 Tepmogunamuka  |[loaroroBka k 3amure 1abopatopHoit paboTsl «cciaenoBanue
TaJIbBAHNYECKOTO  [3apsAHO-PA3PSIAHBIX XaPAKTECPUCTUK XUMUYECKMX HCTOYHHUKOB
AJIEMEHTA TOKa»
IToaroroBka k KoJmokBuymy Nel
6 JIBoiHOMN ITonroroBka k KojutokBuymy Ne2
SIIEKTPUYECKUMN CIIOU
7 OnexTpoaHas ITonroroBka k kojutokBuymy Ne2
KMHETHUKA IToaroroBka Kk KOHTPOILHOM paboTe No2
8 OcnoBbl MeMOpanHoi#i [[TonroToBka k 3amuTe 1aboparopHoii pabotsl «MccnenoBanue
JNEKTPOXUMHHU BOJIBT-AMIIEPHBIX XapaKTePUCTUK HOHOOOMEHHBIX MeMOpaH
METOJIOM BpPaLIaIOIIEroCs IUCKOBOTO 3JIEKTPOIA».
[ToaroroBka Kk KoJsToKBUyMY No2
9 Onexrpoxumuueckue |[loaroroska k koymokBuymy Ne2
IIPOU3BOJICTBA U
VCTOYHUKHU TOKa.

pa0or.

MeTtoanyeckue yka3aHusi AJs 00y4aloIIUMXCA MO TMOATOTOBKe K BBINOJHEHHIO
Ja00paTopHBIX padoT
Ilepen BbIMONHEHUEM Ja00pPATOPHBIX PAOOT aclUpaHTaM HEOOXOAUMO O3HAKOMHUTHCS C
METOJIMYECKIMH YKa3aHHSMHU K BBIIOJIHECHHUIO paOOTHl M MOATOTOBUTH MPOTOKOJ MPOBEICHUS
paboThl, B KOTOPBII 3aHECTH:

Ha3BaHUE PabOTHI,
11eJ1b PaboTHI;
MOPSIIOK BBITTOJTHEHHS

paboTHI;

3arOTOBKH TAOJUI] UTSI 3aITOJTHEHHS SKCIIEPUMEHTATBHBIMY JJAHHBIMH HAOJIOICHUH;
yYpaBHEHHS] XUMUYECKUX PEAKIUNA MPEBPANICHUH, KOTOPbIE OYAYT OCYIIECTBICHBI TIPU
BBITIOJITHCHUH SKCTIEPUMEHTA (MPY HATUYHH ),

pacueTHble (HOPMYIIBL.

OdopmiieHre 0TYETOB JOKHO TMPOBOJUTHCS MOCIIE OKOHYAHUS paOOTHI B JIA0OPATOPHH.
I[JIH MNOATOTOBKM K 3alllUTC OT4YCTa CICAYCT MNPOAHAIM3UPOBATH ISKCIICPUMCHTAJILHBIC
Pe3yIbTATHI, COMIOCTABUTD MX C U3BECTHBIMU TEOPETUYCCKIMH TTOJIOKEHUSIMH HITH CITPABOYHBIMHA
JTaHHBIMU, 000OIIUTH PE3yIbTAThl UCCICIOBAHWIA B BUJEC BHIBOJOB IO pabOTE, MOATOTOBHUTH
OTBETHI Ha BOMPOCHI, IPUBOJAUMBIC B METOINYCCKUX YKa3aHHSIX K BBIMOJHEHHIO JTA00OPATOPHBIX

MeToanuyecKkue YKazanus AJisd oﬁyqamumxcsl 110 MOATOTOBKE K KOJVIOKBUYMY

KonnokBuym mpoBoauTcsi B yCTHOM (popMe 1Mo TpeM BOIpocaM M3 CIIMCKA BOIPOCOB I10

MMOATOTOBKC K KOJIJIOKBUYMY I10 BBIGOpy nmpenoagaBaTeis. Ha MMOATOTOBKY OTBETA OTBOAUTCS HC
MeHee 30 MUHYT.

Bonpoch! 1J1s1 MOATOTOBKH K KOJLUIOKBUYMY Ne 1
1. IIpeameT u CTpyKTypa COBPEMEHHOM JIEKTPOXHUMUU.

2. OCHOBHBIE€ HCTOPUYECKHUE ATAIBI PA3BUTHUS AIEKTPOXUMUHU.

3. O6nacTh NpUMEHEHUS MIEKTPOXUMUMU.

4. DHeprus ¥ SHTPONHUS COJIbBATALIMN HOHOB.

5. KoaddunmeHnTsl akTUBHOCTH, METO/IbI UX OTIPEAETICHHUS.
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6. OcHOBHBIE MOJIOKEHUS Teopun Jlebast- XIoKKens.

7. DAEKTPONPOBOJHOCTH PACTBOPOB AJIEKTPOIUTOB.

8. Uncna nepeHoca U MoABMYKHOCTH OT/IEIbHBIX HOHOB.

9. DAEKTPONPOBOHOCTH HEBOJAHBIX PACTBOPOB JIEKTPOJIUTOB.

10. DneKTponpOBOAHOCT TBEPABIX U MOJIUMEPHBIX 3JIEKTPOIUTOB.

11. DnexkTpoansiii moTeHMan. Ypapaenue I nooca-I"enpmromnpiia.

12. Metozs! onpeneneHust Ko3(pUIMEHTOB aKTUBHOCTH, KOHCTAHT PaBHOBECHUSI HOHHBIX
peakiuii 1 Ynces nepeHoca MeToA0M AIEKTPOABIKYILIUX CHJL.

Bonpoce! 1Jis NOATOTOBKH K KOJUIOKBHYMY Ne 2
1. DNeKTpOXUMHUYECKOE PaBHOBECHE HA TPAHUILIEC IBYX HECMEIIMBAIOIIUXCS KUIKOCTEH.
Hubdy3rnoHHBIN TOTSHITHAT.
. DNEKTPOXUMHUYECKHE CEHCOPBI U IPHUHIIUT UX PAOOTHI.
. JIBOMHOM 3JIEKTPUUYECKUH CIIOM.
. MeToibl u3y4yeHHs1 JBOMHOTO 3JIEKTPUUYECKOTO CIOSL.
. OCHOBHBIE TIOJIOKEHUS TEOPUHU 3aMEIJICHHOTO pa3psaa. Tok oOMeHa.
. Kunernueckue u katanuTuyecKue TOKH.
. MeTroapl yCTaHOBIICHHSI MEXAHU3MA JIEKTPOXUMUYECKUX PEAKLIAM.
. DNEKTPOXMMHUYECKHE TPOU3BOJICTBA.
9. IlepBUuHbIE U BTOPUYHBIE HICTOYHUKH TOKA. OCHOBHBIE XapaKTEPUCTUKN UCTOUHUKOB TOKA.
10. JInTneBble NCTOUHUKH TOKA ¥ CYIIEPKOHEHCATOPBHI.
11. ToryiMBHBIE AJIEMEHTHI, UX KJIACCU(UKAITHUS.
12. DnexTpoXuMu4ecKoe paBHOBECHE Ha TpaHUIle MeMOpaHa-pacTBOp. MeMOpaHHBIN
MMOTEHIMA.

(o BEN e NNV, I -SRI O]

O1neHnBalOTCs KOJUTOKBUYMbI OLIEHKAMH «3aYTEHO» U «HE 3aU4TEHOM:

- OLEHKA «3a4YTEeHO»: CTYJEHT BJIAJICET TEOPETUUYECKUMU 3HAHUSIMH 1O JAHHOMY
pazneny. OTBETHI LIEIOCTHBIE U MOJHbBIE, CTYJCHT YBEPEHHO BJIa/IeeT MaTepHalioM U JOITYCKaeT
TOJIbKO HE3HAYUTEIbHbIE HETOYHOCTH B OTBETE.

- OlleHKa «He 3a4YTEeHO»: MaTepual He YCBOEGH WM YCBOEH YAacCTHUYHO, CTYICHT
3aTPyAHSIETCS B OTBETAX Ha BOMPOCHI, HE BJIAJICET COOTBETCTBYIONIEH TEPMUHOIOTHUEH.

8. Illepeuenb MHGPOPMAIMOHHBIX TEXHOJIOTHH, HCIOJIb3yeMbIX MPH OCYILECTBJICHUMN
00pa30BaTEJILHOIO NMpoLecca Mo IMCHUIINHEe (MOAYJI10) (IPU HEOOXOAUMOCTH)

8.1 IlepeyeHp HEOOXOAMMOI0 MPOrPAMMHOI0 o0ecreYeHus!
1. Microsoft Windows 8, 10
2. Microsoft Office Professional Plus

8.2 Ilepeyenb He0OXOAMMBIX HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM
1. CpaBouno-npaBoBas cucrema «Koncynprant [Tmrocy (http://www.consultant.ru)

9. MarepunanbHo-TexHu4eckasi 0a3a, HeoOXoaMMasi [JJs1  OCYLIECTBJICHHS
00pa30BaTeJbLHOIO MpoIecca Mo AUCHUININHE (MOLYJII0)

MaTepI/IaJIBHO-TeXHI/I‘IeCKOC obecmeueHue JUCIHITIINHBI

Ne Bug pabor
(MOysIsl) M OCHAILEHHOCTh

1.| Jlekunonnsie 3auatust | Ayautopus (aya. 322c, 343c, 334c, 328c, 332c¢), ocHaieHHas

y4eOHOM  MeOenblo, CTAallMOHAPHOW WM  TEPEHOCHOH
[Ipe3eHTAalMOHHON TEXHUKOMN (mpoextop, JKpaH,
KOMIIBIOTEP/HOYTOYK) W COOTBETCTBYIOIIMM MPOTPaMMHBIM
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o0ecriedyeHHEM I JEMOHCTpallMM  MYJbTUMEIUHHBIX
IIpe3eHTalNN, MEJIOBOW WJIM YHUBEPCAIbHON JOCKOU.

CeMuHapcKue 3aHATUS

Aymuropus (ayn. 322c¢, 343c, 334c, 332c¢, 354c), ocHamieHHas
yueOHOW  MeOenblo, CTalMOHAPHOW WM  NEPEHOCHOU

MPE3CHTAlMOHHON TEXHUKOMN (TrpoexTop, JKpaH,
KOMITBIOTEP/HOYTOYK WIIM TEPEHOCHOW MYyJIbTHUMEIUHHON
TEXHHUKOMN) " COOTBETCTBYIOIIUM POrPaMMHBIM

o0ecrieyeHHeM s JIEMOHCTPAllMd  MYJIbTHUMEIUHHBIX
MPE3CHTAlUI, MEJIOBOUM MJIM YHUBEPCAIHbHOM TOCKOM.

JlaBoparopHbie
3aHATHUS

Jlaboparopus snexTpomemOpanHoro cuHTe3a Ne 330c,
YKOMIUIEKTOBAaHHAs CHeUaIu3upOBaHHON Me0enblo,
BBITSDKHOM CHCTEMOM BEHTHISILUU, CPEACTBAMHU I10KapHOU
0€30MacCHOCTH W OKa3aHWsS TEpPBON MEIUITMHCKOW ITOMOIIIH,
1abopaTOpHBEIM O00OPYIOBAHUEM: MOTEHIIMOCTAT-TAIbBAHOCTAT
P-30I, wumnenmancmerp Z-1000P, wu3Mepurenb-aHaIU3aTOP
MMIIE/IaHCa, BOJIbTAMIIEPHBIX U TEPEXOAHBIX XapaKTEPUCTUK
MeMOpaH, TOTeHIMocTaT-ranbBanoctar Autolab PGSTAT
100N, pH-metp wuonomep OKCIIEPT-001, Tutparop
apromatudeckuii  TitroLine 6000, wonomep  M-130,
KOHIAYKTOMETP OKCIIEPT-002, dorometp
dbotornekrpuuecknii KOK-3, BonbT™MeTp yHUBEpcanbHbIN B7-
78/1, BonbT™MeTp yHUBEpcalbHbIN B7-34A, renepaTop curHanoB
crienuaabHOi GopMbl 1'6-33, HCTOYHUK MUTAHKS TTOCTOSTHHOTO
Toka b5-50, Becnl anexkTpoHHbIe 1aboparopusie HR-120, Hacoc
nepuctanbTuyeckuii JTIAB-HII-1, TepmocTat sxunkoctHoi JIAB-
TX-TC-01, nepememmuBatoiiee ycrpoictso JIAB-ITY-01.

JlaGopatopust smekTpomemOpaHHbIX siBiaeHu Ne  326C,
YKOMIUIEKTOBAaHHAS CIEIUATH3UPOBAHHOM MeOerbIo,
BRITSDKHOM  CHCTEMOM  BEHTHJIAIIMH, MEJIOBOM  JIOCKOM,
CpEICTBAMU TMOXKAPHOW OE30MacHOCTH M OKa3aHUsl TEepPBOM
MEJUIIMHCKOW TOMOIIH, Ja0OpaTOPHBEIM  00OPYIOBAHUEM:
norenmuoctaT Autolab PGSTAT 100 N; HCTOYHUK TOKa-
BoibT™MeTp Keithley 2200-60-2 ; MCTOYHHUK TOKA-BOJIBTMETP
Keithley 2100/E ; manoBomeTMmerp Keithley 6221/2182 A;
BOJIETMETp YHUBepcalbHbIi B7-71/1; Hacoc mmpuneBoii Dixion
Instillar  1428; pH wmerp — wonomep Oxcrnept-001;
KoHaykTOoMeTp Okcnept-002; HAcoc MepUCTaTbTUUYECKUN
MHorokaHanbHbI Heidolph Pumpdrive 5001; pH metp FEP20-
ATC Kit pH; xougykromerp FEP30-KIT; Becbl ananutuueckue
Ohaus PA 214C; ananuzarop Biarocoaepxxanus Ohaus MB-25;
tepmoctat Isotemp 6200 H7; cymmnbhsbiii mkadp BINDER FD
1150; cymmnpnbiii mkad Binder FD 53; mieiikep skompuodop;
memanka Heidolph; memanka JIAB-ITY-01; repmoctat TXK-TC-
01; mporpammarop IIP-8; morenumoctar IIM-50-1.1; nmiautka
ANEKTpUYECKas 1D C-MAG HS 7; Hacoc
MePUCTATBTUICCKUN OTHOKAHAIBHBIN; paboyast CTaHIIHS.

['pynnoBbie
(MHOUBHUAYaTbHBIC)
KOHCYJIbTAITU!

Aymutopust (aya. 332c, 343c, 332c, 334c), ocHamieHHas
MIpE3EHTallHOHHOU TEXHUKOHN (mpoektop, JKpaH,
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KOMIBIOTEP/HOYTOYK) M COOTBETCTBYIOIIMM TIPOTPAaMMHBIM
obecneuenuem (Windows, Microsoft Office).

Tekymuii  KOHTpPOJIb,

VYyeOHas ayaAuTOpus AJs MPOBEJIECHUS TPAKTUYECKUX 3aHATUI

IIPOMEXKYTOUHAs (ayn. ayn. 332c, 343c, 334c¢)

aTTecTanus

CamocrosiTenbHas AynuTopuH, OCHAIIEHHBIE KOMIIBIOTEPHOM TEXHUKOH C
pabota BO3MOXKHOCTBIO ~ TMOJKMIoUeHnss K  cetn  «VHTEepHeTY,

MpPOrpaMMOil  DKPAaHHOTO yBENUYCHHS U  OOECIICYCHHBIN
JOCTYIIOM B 3JICKTPOHHYIO HH(GOPMAIIMOHHO-00pa30BaTeIbHYIO
cpeny ynusepcureta (341c, 329¢c, 140)

27




