MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpasienue noaroroBku/cnenuanbHocThb: 13.04.01 Tensio3HepreTuka v TeMJI0TeXHHKA

HaunmeHoBaHue 06p330BaTeJI])H0]71 nporpamMmmabl: ABTOHOMHBIE IHEPreTu4eCKue CUCTEMbI. Bonopozmaﬂ "
3JIEKTPOXUMHYECCKAs JHEPreTuKka

YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHHe - MarucTrparypa

®opma o0yuenusi: Ounas

Pabouast nporpaMma QM CHUILIHHBI
CIIEIMAJIBHBIE BOITPOCHI JIEKTPOXUMHNHU

bJaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yacrtb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.10.02.01

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemecTp - 4,

Yacos (Bcero) no yueoHomy
MJIAHY:

144 yaca

Jlekuuu

3 cemecTp - 16 yacos;

HpaKTuquKne 3aHATHA

3 cemecTp - 32 yaca;

JlabopaTopHbie padoThI

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

Kouncynbranuu

3 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

3 cemectp - 93,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnasa koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYas:
KontpoabsHas padora
PacuerHo-rpaduueckas padora

IIpomeskyTouHast aTTecTALUS:

IK3aMeH

3 cemectp - 0,50 yaca;

MockBa 2026




NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»

CseneHva o snagensuye L3N M3K

Bnageney, CKYHOWH A.M,
[IpenomaBaTelib MaerTndnkatop R7bf1ad93-5kundinAM-18341b90 AM. CkyHauH
COI''TACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K
PyKOBO'HHTe‘HB o il Brageney JNlaHckas U.A.
00pa3oBaTeIbHON IPOrPaMMBI - Mol ¢ WaenTadukatop R3db6324d-Lanskyall-6/410db3 N.N. Jlanckas

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi

R

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»

CeeneHuna o enagensue L3N M3KU

Bnaaeney

Kynewos H.B.

WaenTndukatop

Re9c42de9-KuleshovNV-bc390edf

H.B. Kynemosn




1. IEJIX U 3AJTIAYN OCBOEHUSA JUCHUIIJIMHBI
ILleab ocBOeHMS AWMCHMILIMHBI. W3Y4YEHUE OCHOBHBIX IOHATUH M 3aKOHOB D3JIEKTPOXUMHH, B
YaCTHOCTH, BOIIPOCOB DJIEKTPOXUMHUH, COCTABISIOMIMX 0a3y TEOPETUYECKHX OCHOB XHMHYECKUX
UCTOYHUKOB TOKA.
3agauM JUCHMINIMHBI
- 03HAKOMJICHHE C OCHOBHBIMU MOHATHSIMU U 3aKOHAMHU COBPEMEHHOMN TEOPEeTHUECKOM
AIIEKTPOXUMUU;
- OBJIQICHUE OCHOBAMH PAcU€TOB [0 OCHOBHBIM 3aKOHOMEPHOCTSIM 3JIEKTPOXUMHUH;
- OBJIaJICHUE MPUHLIUIIAMH 3KCIIEPUMEHTOB I10 UCCIIEA0BAHUIO IEKTPOIUTOB.

dopmupyembie y 00yJaronierocs KOMNeTeHIUH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

KOI{ U HAMMECHOBAaHHUE KOH 1 HAMMECHOBAaHHue gaﬂﬂaHI/IPOBaHHble pe3yabTaThbl 06y‘leﬂl/lﬂ
KOMIICETCHIINH HHAUKATOpA TOCTHKCHUSA
KOMIIETCHIIUHU
IIK-3 Cnocoben k N I-3nk-3 Bemmomnnsier c6op, SHATb.
o0ecreyeHno 00paboTKy, aHAJIU3 U - J1-311K-3 mpuHImme: paboTel
OecriepeboiiHoi paboThI, 00001IeCTBIICHHE SJICKTPOXUMHUYCCKUX PEaKTOPOB,
MPaBUJIBHOM 3KCIUTyaTallUh | OT€YECTBEHHOI'O U AKKyMYJIAATOPOB, ICPBUYHBIX 3JICMCHTOB,
U pa3pabdOTKe MEPOIPHUATHI | MEXKTYHAPOIHOTO OIBITA B TOILUIMBHBIX 3JICMCHTOB,
110 COBEPIIECHCTBOBAHHIO 00J1aCTH UCCIICTOBAaHHUH U SNCKTPOXUMHICCKUX SHEPTOYCTAaHOBOK.
TEXHOJIOTUH ITPOU3BOJICTBA | pa3pabOTKH aBTOHOMHBIX
ABTOHOMHBIX SHEPreTUYECKUX CUCTEM, YMETB.
SHEPreTHYECKUX CHCTEM, YCTAaHOBOK BOJOPOJIHOIA, - NJ1-3TIK-3 camocTOsTeIbHO
YCTaHOBOK BOJIOPOIHOM, ANEKTPOXUMUYECKON paséHpaThCs B MCTOAMKAX paciera u
AIEKTPOXUMUYECKON OHEPIreTUKU U UX JIEMEHTOB IIPUMCHATD HX JJI pCHICHHA
SHEPreTHKH H UX JICMCHTOB MOCTABIICHHOM 3a/1a4¥l COOUpaTh U

aHAIIM3UPOBATh UCXOIHBIEC JaHHBIE IS
pvaéTa XUMHUYCCKOI'0O UCTOYHHNKA TOKA C
MCIOJIb30BaHNEM COBPEMEHHBIX METOJIOB
MOUCKA U 00pabOTKK MH(DOPMAITUH.

[1K-4 Cnocoben k N/I-1nk-4 JlemoHCcTpHpYyeET 3HATH:!
OTIpeIeNIEHUI0 TOTPEOHOCTH | 3HAaHWE HOPMATHBOB I10 - N1-111K-4 MeTozs! onpe/ieneH s
MIPOU3BOJACTBA B TOILUIUBHO- | SHEPIro- U MOTPEOHOCTH IEKTPOXUMIICCKUX
SHEPreTHYECKHX pecypcax, | pecypcocOepexeHHIo SHCProyCTaHOBOK B TOILIMBC,
000CHOBaHUIO ABTOHOMHBIX SHEPTETUUECKUX 000CHOBaHHE MEPONIPHUATHIA 11O
MEPOIPUATHI 11O IKOHOMHUHU | CUCTEM, YCTAHOBOK YMCHBIICHUIO pacxo/ia TOIIJINBA B
SHEPropECYpPCOB, BOJIOPOJIHOA, YCTaHOBKAX AJIEKTPOXUMUUYECKOU
pa3paboTKe HOPM HX ANEKTPOXUMUYECKON SHCPTCTUKH.

pacxojia, pacuery SHEPTEeTUKHU U UX JIEMEHTOB

noTpebHOCTEH YMETh:

IPOU3BOJICTBA ABTOHOMHEIX - U1-1T1K-4 pa3zpabaTbIiBaTh MEPOTPUATUS
SHEPIETUYECKUX CUCTEM, 10 PHEPTo- U PECYPCOCOECPEKEHHUTO TS
YCTaHOBOK BOJIOPOIHOM, ABTOHOMHBIX YHEPTreTUYECKUX CUCTEM,
3JIEKTPOXUMHYECKOU YCTaHOBOK JIEKTPOXUMUUYECKON
SHEPTEeTUKU U UX JIEMEHTOB SHEPTreTUKHU U UX IIEMEHTOB.

B DHEpropecypcax




2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM NPOT'PAMMBI BO

JucuumnimHa OTHOCHUTCS K OCHOBHOW mpodecCHOHaIbHOM 00pa3oBaTeNpHOM IMporpaMme
ABTOHOMHBIE JHEPreTUYECKUE CHUCTEeMbl. BoAopoaHas M 3JEKTpOXMMHYECKash »HEpreTvuka (naisee —
OIIOII), nanpasnenus moaroroBku 13.04.01 TermnosHepreTrka U TEINIOTEXHUKA, YPOBEHb 00pa30BaHUSI:
BhICIIee 00pa30BaHUE - MArUCTPATypA.

TpeGoBaHMs K BXOJHBIM 3HAHHUSAM U YMECHHSIM:

- 3HaTh (PU3UKO.-MAaTEMATUICCKHH armapar mo JucuuIumHaaM «Dusnkay, «Xumus», «MaTeMaTuka,
«Dusnueckas xumuss». «TeopeTrndeckast 3JIEKTPOXUMUD», «TeopeTnyeckre OCHOBbI XUMUYECKHUX
HUCTOYHUKOB TOKa», « JHEprocoOeperaroias aBTOHOMHas YHEPTCTHKAY

- YMETbh CaMOCTOSITEIbHO pad0TaTh, IPUHUMATD PEIICHHS B PaMKax CBOCH MpodeccuoHaIbHOM
JESTEIILHOCTH ; MCIIOJIb30BaTh WH(GOPMAIIMOHHBIEC TEXHOJIOTUU B CBOCH MPEIMETHOM 00JIacTH

Pe3ynbpTarsl 00y4eHus, MoJIy4yeHHbIE P OCBOEHUH JUCLMILIMHBI, HEOOXOAUMBI IIPU BBIITOJHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.



3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OcobenHocT 8 3 2 - 2 - - - - - 4 - Ilodzomogka K npaKmu4ecKum 3aHAMUAM:
ANEKTPOXUMHUYECKHX W3yuenne maTepuana 1o pasaeiy
MIPOLIECCOB B "OCcOOCHHOCTH CKTPOXUMHUYCCKUX IPOIIECCOB
XUMHUUYECKHX B XUMHYECKUX UCTOYHUKAX TOKA" IMOJIrOTOBKA K
HCTOYHHMKAX TOKA BBITIOJTHEHHIO 33/IaHUI Ha MPaKTUYECKUX
11 OcobenHocT 8 2 - 2 - - - - - 4 - 3aHATHIX
ANEKTPOXUMHUYECKHX Camocmoamenvhoe usyuenue
MPOLIECCOB B meopemuyueckoz0 mamepuana: Vzyaenne
XUMHYECKUX JIOTIOJTHUTENBHOTO MaTepHaia o pa3zieiny
HCTOYHHMKAX TOKA "OcoOEeHHOCTH AIIEKTPOXUMHUUYECKHUX MPOLIECCOB
B XMMHUUYECKUX UCTOYHHKAX TOKA"
H3yuenue mamepuanog 1umepamyprbix
UCMOYHUKOG:
[1], cTp. 7-21
[3], cTp. 336-370
2 DJIeKTPOJIUTHI B 36 6 - 12 - - - - - 18 - Ilodz0moska K KOHmMPOALHOU padome:
XUMHUUYECKHX W3y4yeHnue marepuaiioB 10 pasjienny
HCTOYHHMKAX TOKA DJIEKTPOJIUTHI B XHMUYECKUX UCTOYHHUKAX TOKA
(BomHBIE pacTBOPBI; (BoziHBIE PacTBOPBI; 0COOCHHOCTH HEBOIHBIX,
0COOCHHOCTH pacIUIaBIEHHBIX U TBEPJIBIX HJIEKTPOIINTOB,
HEBOJIHBIX, TIOJIMMEPHBIE AJICKTPOJIUTHI) U MOJIrOTOBKA K
pacIuIaBJICHHBIX U KOHTPOJILHOM paboTte
TBEPABIX Ilod20mogKa K npaKmuyeckum 3aHAMUAM:
JJIEKTPOJIUTOB, W3y4yenune marepuana 1o pasaeny
MIOJIMMEPHBIE "DIEKTPOIUTHI B XUMUYIECKUX HCTOYHHUKAX TOKA
AIIEKTPOJIUTHI) (BoIHBIE PacTBOPHI; 0COOEHHOCTH HEBOIHBIX,
2.1 ONEeKTPOJIUTHI B 12 2 - 4 - - - - - 6 - pacIyiaBIeHHBIX ¥ TBEPBIX 3JICKTPOIIUTOB,
XUMHUYECKHX MTOJIIMEPHBIE AIEKTPOINUTHI)" MOATOTOBKA K
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HUCTOYHHKAX TOKa

BBINIOJIHEHUIO 3aJIaHUM Ha MPAaKTUYCCKUX

2.2 OcobennocT 12 3aHATHAX
HEBOJIHEIX, Camocmoamenbhoe uzyuenue
pacIuIaBICHHBIX U meopemuyeckozo mamepuana: VI3yaenne
TBEPIBIX JEKTPOIUTOB JIOTIONTHUTEIHHOTO MaTepraa 1o pasaerry
2.3 INommepHsIe 12 "DNEKTPOIUTH B XUMUYECKHX HCTOUHHKAX TOKa
3JIEKTPOJIUTHI B (BomHBIE PacTBOPHI; 0COOCHHOCTH HEBOIHBIX,
XAMHYECKUX pacIIaBIIeHHBIX ¥ TBEPIBIX 3JICKTPOIUTOB,
HCTOYHHKAX TOKA MOJIMMEPHBIE AIICKTPOIHUTHI)"
Iloozomoeka pacuemmnuix 3a0anuii: 3anaHus
OpPHCHTHUPOBAHBI HA PEIICHUS MUHU3aa4 110
pazneny "DIeKTPOIUTHI B XUMHUUECKHUX
HCTOYHUKAX TOKA (BOJHBIC PACTBODEI,
0COOCHHOCTH HEBOIHBIX, PACIUIABICHHBIX H
TBEPBIX JCKTPOJIUTOB, TOJTUMEPHBIC
anekTponuThl)". CTyIeHTH HE00X0IUMO
MTOBTOPUTH TEOPETHICCKIIA MaTepHal,
pa3o0paTs mpUMepHI pEIICHU aHATIOTUIHBIX
3a[ad. MPOBECTH PACUETHI IT0 BAPHAHTY 3aJaHUs
M ClIeJIaTh BBIBOJBI. B KauecTBe 3amaHus
HCTIONB3YIOTCS CICIYIOIUE YIPAKHEHHS:
Pacuer HEOOXOAUMOTO KOJIUYECTBA AKTUBHEIX
MaTepHaIOB HCTOYHHUKOB TOKA Pa3HBIX
INEKTPOXUMUYECKUX cucTeM. Pacuer
K03((HUIIMEHTOB aKTUBHOCTH 3JIEKTPOJIUTOB.
H3yuenue mamepuanog 1umepamypHulx
UCMOYUHUKOG:
[1], cTp. 32-42
[3], cTp. 285-308
3 CoennHeHus 14 Ilo0zomoeKka K npaKkmu4eckum 3anamusam:
BHEJPEHUS U W3yuenue marepuana no pazzaeny "CoennHeHus
WHTECPKAISIINOHHBIC BHEIPCHHS U HHTCPKAJSIIMOHHBIC CUCTEMBI"
CHCTEMBI IIOATOTOBKA K BEIIIOJIHEHMIO 3aJaHHI Ha
3.1 CoenuHeHus 14 MIPaKTUIECKHUX 3aHATUAX
BHEJIPEHUS U Io0zomoexa Kk KOHmMpPoOIbHOU padome:
HMHTEPKAISLIMOHHBIE Wzyuenne maTepuainos 1o paszaerny CoeqmHeHus
CHCTEMBI BHEAPCHHS U MHTEPKASIIMOHHBIC CHCTEMBI U

MTOATOTOBKA K KOHTPOJIBHOU paboTe
Camocmosamenvroe usyuenue




meopemuueckozo mamepuana: Vzyuenue
JIOTIOJTHUTEIHLHOTO MaTepuana o pa3aeny
"CoelMHCHUS BHEIPCHUS M HHTCPKAJSIIIMOHHBIC
cucTeMbl"

Tloozomoexa pacuemnvix 3a0anuii: 3axaHus
OpMEHTHUPOBAHBI Ha PEIICHUS MHHM3AaY 110
paszgeny "CoeanHEHN BHEAPEHAS U
HHTEPKAIAINOHHBIE cHCcTeMBl". CTYICHTHI
HEO0XOIUMO TOBTOPUTH TEOPETUICCKUN
MaTepual, pa3o0paTh MPUMEPHI PEHICHUS
aHAJIOTHYHBIX 3a/1a4. TIPOBECTH PACUCTHI 110
BapHaHTY 3a/IaHuUs U CACTIaTh BBIBOABL. B
KauecTBe 3aJaHusI UCIIOJIb3YIOTCS CIeAYIOIIHe
yrnpaxHeHus: Pacuer mupuHbI
IJIEKTPOXUMHUYECKOTO OKHA CTAOUIBHOCTH.
Pacuér 5.1.c. Mo TepMOAMHAMHYECKIM JaHHBIM.
H3yuenue mamepuanoe 1umepamypHslx
UCMOUHUKOB:

[1], ctp. 47-55

OcobenHocTu
JIEKTPOXIUMUAIECKOH
KHUHETHUKHU B
XUMHUYECKUX
HMCTOYHUKAX TOKA
(muddysnonnas
KHHETHKA,
JICKTPOKATAaJIH3 B
XUMHYECKUX
HCTOYHHUKAX TOKA).
OCHOBBI
JIEKTPOXHUMUAIECCKOH
KHHETHKH.

50

12

32

4.1

OcobennocT
INEKTPOXUMHUYUECKON
KHUHCTUKH B
XUMHUYCCKUX
HNCTOYHHUKAX TOKa

16

10

4.2

Huddysnonnas
KHHETHKA

18

12

Ilo020moeKa K KOHmMPOIbHOU padome:
Wzydenne MaTepuaioB Mo pas3uery
Oco0EHHOCTH INEKTPOXUMUYECKON KHHETUKH B
XUMUYECKHX UCTOYHHUKAX TOKa (quddy3nonnas
KHHETHKa, JIGKTPOKATaIN3 B XUMHUECKUX
HUCTOYHUKAX TOKa). OCHOBBI
INEKTPOXUMHUYECKOI KMHETHKH. U MIOATOTOBKA K
KOHTPOJBHOII paboTte

Ilo020mo6Kka K nPaKmMu4ecKum 3aHAMUAM:
Wzydenne maTepuana mo pa3ueny
"OcoOSHHOCTH IECKTPOXUMHICCKON KHHETHKU
B XHMHUYECKHX UCTOYHHUKAX TOKa
(mnddysroHHAs KMHETHKA, JIEKTPOKATAIN3 B
XMMHYECKHX UCTOYHHUKAX TOKa). OCHOBBI
AIEKTPOXUMUIECKON KUHETUKH." TIOJTOTOBKA K
BBITTOJTHEHHIO 33JJaHIH Ha TPAKTHYECKIX
3aHITHAX

Camocmoamenshoe usyuenue
meopemuueckozo mamepuana: VI3yaenue
JIOTIONTHUTEIHHOTO MaTepraia 1o pasaerry
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4.3

aﬂeKTpOKaTaHI/B B
XUMHYCCKUX
HUCTOYHHKAX TOKa

16

10

"OCcOoOEHHOCTH AIIEKTPOXUMHUYECKON KMHETUKU
B XUMHYECKUX UCTOYHHUKAX TOKa
(muddy3roHHas KMHETHKA, JIEKTPOKATAIN3 B
XMMHUYECKUX NCTOYHHUKAX TOKa). OCHOBBI
ANEKTPOXUMHUIECKOI KHHETHKH."
Tloozomoexa pacuemuvix 3a0anuii: 3a1aHus
OPHEHTHPOBAHBI Ha PEIICHI MHUHU3a/1a4 110
paszeny "Oco0eHHOCTH HNEKTPOXUMHIECKOM
KHHETUKHU B XUMHYIECKNX HUCTOYHHNKAX TOKa
(muddy3roHHas KMHETHKA, JIEKTPOKAaTaIN3 B
XMMHUYECKHX UCTOYHHUKAX TOKa). OCHOBBI
INEKTPOXUMUYECKON KUHETUKH." . CTyeHTHI
HEOOXO0/IMMO TIOBTOPUTH TEOPETUUECKHIA
Marepuall, pa3odparh NpUMephI PEIICHHs
AHAJIOTMYHBIX 3aJia4. IPOBECTU PACUECTHI 11O
BapuaHTy 3a/1aHUA ¥ CAENaTh BEIBOABL. B
Ka4ecTBE 3a/IlaHHA HCIIOIb3YIOTCS CIIeTyIOIINe
YTIpa>KHEHUSL:

H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:

[1], cp. 42-47
[2], ctp. 471-572

DK3aMeH

36.00

0.50

33.50

Bcero 3a cemecTp

144.00

16

32

0.50

60

33.50

HToro 3a cemecTp

144.00

16

32

2

0.50

93.50

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padboTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoekram/padoram; MKKII — unanBuyanbHble KOHCYIbTAlMU 10 KYpCOBBIM IpoekTam/padoram; ['K- rpymnnoBsie KOHCYIbTAlUU 110 pa3aeaam
mucuuruinHel; CP — camocrostenbHas padorta crynenta; UKP — nnas konraktHas padora; TK — Texymmii koHTposb; [TA — npomexxyrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ocobennocmu 31eKmpoXuMU4ecKUxX nPOYeccos8 8 XUMUYECKUX UCMoOYHUKAX MOKA

1.1. OcoGeHHOCTH 3IEKTPOXUMHUYECKUX MTPOLECCOB B XUMUYECKUX NCTOYHHUKAX TOKA

TokooOpasytomue U moOOYHbIE PEAaKIUU B XMMUYECKHX HCTOYHHUKAX TOKa. CBS3b NMPHUPOJBI
INEKTPOXUMHUYECKON CHUCTEMBI C XapaKTEPUCTUKAMU XUMUYECKOIO MCTOYHMKA TOKAa. CXOICTBO U
pasinyue IpoLecCOB B XUMUYECKUX UCTOYHHUKAX TOKA U DJIEKTPOJIM3Epax..

2. Jnekmpoaumsvl 68 XUMUYECKUX UCIOYHUKAX MOKA (60@Hbl€ pacmeopbsl, ocobennocmu
H6600Hblx, pacnjiasileéHHblX U meé’pdbzx ANIEKmMpoJumos, nojaumepHsle 3JZ€Kmp0]Zun’Zbl)

2.1. DNEeKTPOIUTH B XUMUYECKUX UICTOYHUKAX TOKA
OOmme cBoiicTBa »nekTponuToB. Kiaccudukanus saekTponuToB. OTanuus (U3NYECKUX
CBOMCTB PacTBOPOB OT CBOMCTB pacTBopuTeiieil. OCOOEHHOCTH PacTBOPOB-3JICKTPOJIUTOB. .

2.2. OcoOeHHOCTH HEBOHBIX, PACIUIABICHHBIX M TBEPBIX SIEKTPOIUTOB

TpeboBaHMs K HEBOJHBIM AJIEKTPOJIUTAM B XMMHUYECKMX MCTOUYHUKAX TOKAa. OCHOBHBIE THIIBI
HEBOJHBIX AJIEKTPONUTOB. OTIMUNE HEBOJHBIX AIIEKTPOIUTOB OT BOJHBIX PACTBOPOB. XUMHUECKUE
UCTOYHHKH TOKa C PACIUIABICHHBIMH W TBEPIABIMH AIIEKTPOJUTAMH. MeXaHU3M INPOBOIUMOCTH
pacIIaBI€HHBIX U TBEPBIX AIEKTPOIUTOB. .

2.3. IlonuMepHBIE ANEKTPOIUTHI B XUMUUYECKIX UCTOYHHKAX TOKA

[lonumepHbIe BJEKTPOJUTHI B TOIUIMBHBIX JJIEMEHTaX M JIMTHEBBIX AKKyMYJATOpax.
Knaccudukanus mMOIUMEPHBIX  DIEKTPOIUTOB. MeXaHu3M  MIPOBOJMMOCTH  MOJHUMEPHBIX
ANeKTPOUTOB. [IpobIeMBbl CTAOMITFHOCTH MOJIMMEPHBIX 3JIEKTPOIUTOB. .

3. Coedunenus 8H€0D€H1/l}l U UHMEPKATAUUOHHbIE CUCIEMDBL

3.1. COGI[I/IHGHI/ISI BHCAPCHUA U MHTCPKATIAIMMOHHBIC CUCTEMBI

HpI/IMepLI COG,I[I/IHCHI/II\/'I BHCAPCHUA B JJICKTPOAAX XHUMHUYCCKHUX HUCTOYHUKOB TOKA. BHCI[pCHI/Ie
IMPOTOHOB W HOHOB JIMTHA. OcobenHocTH BHCAPCHUA B IMOJOXUTCIBHBIC W OTPULIATCIBHBLIC
SJICKTPOIBI..

4. Ocobennocmu 3]16KH1DOXHMM’¢€CKOIZ KUHEeMuUKU 8 XUMUYEeCKUX uCmo4YHuKadx moka
(aud)d)VS’MOHHaﬂ KUHemuKa, J1eKmpoKamdaiu3 6 XUMUu4eCKux uCmo4HuKkax m0KCl). Ocrosbl
3]l€KmD0xuM1/l’~l€CK01:i KUHEemMuKu.

4.1. OcoOeHHOCTH PNEKTPOXUMHUIECKON KMHETUKU B XMMHUECKUX HCTOYHHKAX TOKa

CXOI[CTBO " Pasiiniuue XUMHUYCCKUX U BJICKTPOXHUMUUCCKHUX ITPOLCCCOB. O6HII/I€ KHHECTHYCCKHUEC
3aKOHOMEPHOCTU. 3aKOH JCHCTBYIOLIMX Macc. YpaBHeHue Appenuyca. CTaauilHOCTb
ANEKTPOXUMUUYECKHX TporieccoB. Ctaaus nmepenoca 3apsiaa. Teopust barnepa-donbmepa..

4.2. 1uddy3nonHas KnHETHKA

BeiBog ypaBHeHHS s KOHIGHTpAaMOHHOW monspusanuu. CranmonapHas aupdy3us B
XUMHUYECKHX UCTOYHUKAX Toka. OcobeHHocTH AU (dy3un B MOPUCTHIX 3JIeKTposax. OcoOeHHOCTH
ra3oau(Py3MOHHBIX 3JIEKTPOIOB.

4.3. DneKkTpoKaTain3 B XUMUYECKUX UCTOYHUKAX TOKA
OCOOCHHOCTH  DJIEKTPOKATATUTUYECKUX  SBJICHWA.. MeToasl HCCIeAOBaHUS  KUHETHKU
AJIEKTPOJIHBIX MPOILIECCOB B XMMUYECKUX MCTOUYHHUKAX TOKa Pa3nuuHble acleKThbl 3JE€KTPOKATAIN3A.
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Bnusaue paznuuHbIX  (AKTOPOB HAa  DICKTPOKATATUTHYECKYIO  aKTHBHOCTb. MeEXaHH3M
JJIEMEHTAapHOro akrta. IIpuMepsl 3IIEKTPOKAaTAIUTUYECKUX IMPOLECCOB B TOIUIMBHBIX JJIEMEHTAX,
AKKyMYJIITOPaX U IIEPBUYHBIX UCTOYHHUKAX TOKA.

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. Pacuer 3¢ exTuBHOCTH KaTaau3aTopos. ( 4 yac);
2. Pacuer k03(ppuIneHTOB aKTUBHOCTH JIEKTPOJIUTOB. ( 2 4ac);
3. Pacuet He00X0AMMOTO KOJIMYECTBA aKTUBHBIX MAaTEPHAIOB HCTOYHUKOB TOKA PAa3HBIX
3JIEKTPOXUMHYECKHX cucTeM. ( 2 Jac);
4. Pacuet ko3¢ dumentoB nuddy3un mo moTeHIMOAMHAMUYECKUM TaHHBIM. ( 4 Jac);
5. Pacuer mupuHbI 3J€KTPOXUMHYECKOTO OKHA CTaOMIIBHOCTH. ( 4 yac);
6. Pacuer nopsKoB 3JIEKTPOJIHBIX peakiuil. ( 4 yac);
7. Pacuér KMHETHYEeCKUX JaHHBIX 10 ToAorpady 3JeKTPOXUMHUYECKOro umnenanca. (4 yac);
8. Pacuér 5.1.c. Mo TepMOIMHAMUYECKUM JaHHBIM. ( 4 yac);
9. Pacuer cTeneneii 3anoaHeHus acopOMpOBaHHBIMU YacTUllaMu. ( 4 4ac).

3.4. Tembl 1a60paTOPHBIX padoT
HE TPETYCMOTPEHO
3.5 KoncyabTanuu

Ipynnoevie koncyremayuu no pazoeaam oucyuniunsl (I°'K)

1. OOGcyxnenue MaTepuaioB Mo Kkeiicam pazgena "OCOOEHHOCTH 3IEKTPOXMMHUYECKUX
MPOIIECCOB B XUMHYECKUX UCTOYHUKAX TOKA"

2. OOcyxaeHne MaTepHuasoB M0 Keiicam pazzaena "DIEKTPOIUTHl B XUMUYECKHX UCTOYHHKAX
TOKa (BOJHBIE pAacTBOPbHI; OCOOEHHOCTH HEBOJHBIX, pACIUIABIEHHBIX U TBEPIBIX
3JIEKTPOJIUTOB, OJTUMEPHBIE IJEKTPOIUTHI)"

3. OOcyxneHwe wmarepuajoB 1o Kelicam pazzgena "CoenWHEHHWs] BHEIPEHUS W
WHTEPKAJSALUOHHBIE CHCTEMBI"

4. OOcyxaeHue MarepuajioB Mo Keiicam pazgena "OCOOEHHOCTH 3IEKTPOXUMHYECKOU
KHHETUKH B XMMHUYECKUX MCTOYHHMKAX TOKa (AuQQy3MOHHAsS KUHETHKA, IEKTPOKATAIU3 B
XUMHUYECKUX UCTOYHHMKAX TOKa). OCHOBBI 3JIEKTPOXUMUYECKONH KUHETUKH."

3.6 TemaTnka KypcoBbIX POEKTOB/KYPCOBBIX padoT
KypcoBoii npoekT/ paboTa He MPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OPpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3ariaHupOBaHHbIE PE3YIbTaThl 00YUYEHHUS 110

Howmep paznena
JUCUUILIUHEI (B

OueHo4yHOE CPEeACTBO
(TUII 1 HAUMEHOBAHUE)

Konpr
JUCLUIIIINHE COOTBETCTBUU C
(B COOTBETCTBHH C pazneisiom 1) HHIKATOpOB n.3.1)
12|34
3HaTh:
N/I-3T1K-3 npuHOUIb! paboThl 3JEKTPOXUMHUECKUX KontponbHas padoTa/«neKTpoXxuMHuIecKas
pEaKToOpOB, AKKYMYJISITOPOB, IEPBUYHBIX FJIEMEHTOB, VT-3ic3 + TEPMUHOJIOTUS»
TOIUIMBHBIX 3JIEMEHTOB, 3JIEKTPOXUMHUYECKUX
SHEProyCTaHOBOK
N/I-1T1K-4 meToasl onpeiesieHus MoTpeOHOCTH Pacuetno-rpaduueckas pabora/PacyéT OCHOBHBIX
ANEKTPOXUMUYECKUX SHEPTOYCTAHOBOK B TOILIMBE, KOHCTPYKTHUBHBIX ITaPaMETPOB, KO PHUIIMEHTOB
000CHOBaHHE MEPONPUATUI TT0 YMeHbIleHuto pacxoaa | UJI-1nk-4 + UCII0JIb30BAaHUS aKTUBHBIX BEILIECTB, YACIbHBIX
TOIUIMBA B YCTAHOBKAX 3JIEKTPOXUMHUYECKON €MKOCTHBIX M SHEPTeTHUYECKUX XapaKTEPUCTHK JTUTHI -
SHEPIeTUKU TUOHWIXJIOPUJIHBIX 3JIEMEHTOB Pa3HbIX TUIIOPA3MEPOB
Ymersb:
N-3T1K-3 camocTosTeNnbHO pa3dbupaThes B KonTponbHas paborta/«3agaun Ha 3akoHbI Dapases»
METOJMKAX pacueTa U MPUMEHSTh UX JIJISl PEIICHUS
MOCTABIIEHHOM 3a/1a4l cCOOMPATh M AaHATTM3UPOBATH VT-3mc3 +
UCXOJHbIE JAHHBIE JIJIS pacy€Ta XUMHUYECKOTO
HMCTOYHHMKA TOKA C UCIOJIb30BAHUEM COBPEMEHHBIX
METOJIOB MOMCKA U 00pabOTKN MHPOPMAITII
NJI-1T11K-4 pa3zpabatbiBaTh MEPONPUSATHUS IO SHEPTO- U KonTponbnas padora/«IIpuHiunel paboTs
pecypcocOepeReHUIO 1J1s1 aBTOHOMHBIX VT-1iics 4+ | DIEKTPOXHMUYECKHX YCTPOMCTB»
SHEPreTUYECKUX CUCTEM, YCTAHOBOK
AJIEKTPOXUMUUYECKON SHEPTeTUKHU U UX JIEMEHTOB
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
3 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. «3angaun Ha 3axkoHbI Papanes» (KoHTposbHas padboTa)
2. «[IpuHuumnel paboThl ANIEKTpoXUMUYecKuX ycTpoiicTBy (Kontponpnas padora)
3. «Dnekrpoxumudeckas TepmuHonorus» (KonrponapHas pabora)
4. Pacu€T OCHOBHBIX KOHCTPYKTHBHBIX ITAPAMETPOB, KOIPPUIIMEHTOB UCTIOIb30BaAHUS
AKTUBHBIX BEILIECTB, YICJIbHBIX EMKOCTHBIX U SHEPreTUYECKUX XapaKTEPUCTUK JIUTHI -
TUOHWIXJIOPUIHBIX 2JIEMEHTOB pa3HbIX THIOpa3MepoB (Pacuetno-rpaduueckas padota)

bamibHO-pedTUHIOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.

4.2 IlpoMe:xyTOUYHasl aTTECTALUSA 110 AUCHHUILJIMHE

Oxzamen (Cemecmp Ne3)
Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OayibHO-PEHTHMHIOBOM cHUCTeME AJIs
ctynentoB HUY «MDW» Ha ocHOBaHUHM CEMECTPOBOM U aTTECTAL[MOHHOM COCTABIIAIOILINX.

B nunnoM BeICTaBIsETCS OICHKA 3a 3 CEMCCTD.

Ipumeuyanue: ONieHOYHBIC MAaTEPUAITHI TI0 JUCIUILINHE TPUBEICHBI B (DOH/IEC OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U YJIEKTPOHHbIE H3IAHNS

1. Xumuueckue uctounuku Toka : CrpaBounuk / Pen. H. B. Koposun, A. M. Ckynnun. — M. : U3n-
Bo MDU, 2003. — 740 c. — ISBN 5-7046-0899-X.;

2. amackun, b. b. Dnexkrpoxumus : yuedHoe mocodue mo HanpasieHuto "Xumusa" / b. b.
Hamackun, O. A. [letpuii, I'. A. Hupnuna. — 3-e u3a., ucmp. — CIIO. : Jlans-IIpecc, 2015. - 672 c. —
(YueOnuku mist By30B. CrientmanpHas muteparypa). — ISBN 978-5-8114-1878-7.;

3. Koposun H. B., Kynemos H. B., I'onuapyk O. H., Kambimosa B. K., Jlanckas 1. 1., MscaukoBa
H. B., Ocuna M. A., Yapuc E. {., SAmrynoB H. A.- "OGmas xumust. Teopus u 3anaun”, (5-e uzg.,
crep.), M3narensctBo: "Jlans", Cankt-IletepOypr, 2021 - (492 c.)
https://e.lanbook.com/book/158949.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrneyeHue:
1. Office / Poccuiickuii makeT 0(MCHBIX IPOTrpamm;

2. Windows / OniepanrionHasi cuicrema cemeiictsa Linux;

3. Buneoxondepenuu (Maitna, Coepmxas, BK u ap).

5.3 UnTepHeT-pecypchl, BKIWYas NpodeccuoHaIbHbIe 6a3bl JAHHBIX U HH(OPMAITMOHHO-
CIPABOYHbIE CUCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0J1M0TeKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red
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3. Hayunasi ssiekTponHas oubauoreka - https://elibrary.ru/
4. baza nannbix Web of Science - http://webofscience.com/
5. ba3za mannbix Scopus - http://www.scopus.com

6. Kypnaa Science - https://www.sciencemag.org/
7. Dnexkrponnas oudmoreka MOU (36 MOH) - http://elib.mpei.ru/login.php

8. ITopTan oTKpBITHIX AaHHBIX Poccuiickoii ®exepanuu - https://data.gov.ru

9. Ba3a OTKpPBITHIX JaHHBIX MUHHCTEPCTBA TPY/AA H CONMATbHOI 3a1UTHI PD -

https://rosmintrud.ru/opendata

10. Ba3a OTKPBITHIX IaHHBIX MPO(ecCHOHAIBLHBIX CTAHAAPTOB MUHHMCTEPCTBA TPYAA U
connaibHoi 3amuThl PA - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-

blok/natsionalnyy-reestr-professionalnykh-standartov/

11. ba3a oTKPBITHIX JaHHBIX MUHHCTEPCTBA IKOHOMUYECKOT0 pa3BuTus PD -

http://www.economy.gov.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

Tun noMereHus

Homep ayauropun,
HaHMeHOBaHHe

OcHamenue

VY4eOHble ayAUuTOpUU JUIs
MPOBECHUS JICKIIMOHHBIX
3aHATHH M TEKYILETO
KOHTPOJIS

A-409, YuebOnas
aynutopus Kad.
"Xul2"

mapTa co CKaMbeid, CTOJI TPEIo/1aBaTes,
CTYJI, IOCKa MEJIOBasi, MYJIbTUMEIUHHBIN
IIPOEKTOP, IKpaH

VY4eOHble ayAUTOpUHU IS
IPOBE/ICHUS MPAKTUYECKUX
3aasatuii, KP u KII

A-409, YuebOnas
aynutopus Kad.
"Xul9"

rapTa co CKaMbeid, CTOJI TPEIo1aBaTes,
CTYJI, IOCKa MEJIOBasi, MYJIbTUMEMHHBIN
MIPOEKTOP, IKPaH

Y4eOHble ayAUTOpUU IS

A-409, YuebOnas

maprTa co CKaMbeﬁ, CTOJI IIperioaaBaTeiid,

IPOBECHUS aynurtopus Kad. CTYJI, 1OCKa MEJIOBasi, MyJIbTUMEINNHBIH
IIPOMEKYTOUHOU "Xud239" IIPOEKTOP, IKPAH
aTTecTaluu
ITomemenus nus A-413/3, pabouee MeCTO COTPYAHHUKA, CTOJI, CTYII,
CaMOCTOSITENIbHOM pabOThI KomnbrorepHsii mkad, mkad a1 0JeXK/Ibl, CTOJ

kiacce kad. "Xud39"

MMHCbMEHHBIN, KOMITBIOTEPHAs CETh C
BBIX0JI0M B IHTEepHET, HOYTOYK, KOMITBIOTEP
IIEPCOHAJIbHBIN

TTomemenust misa

A-409, Yuebnas

nmapra co CKaMbefI, CTOJI IpCogaBaTelisd,

KOHCYJTbTUPOBAHUS aynuTtopus kKad. CTYJ, TOCKa MENoBasi, MyJIbTUMEeIUHHBIH
"Xul9" IIPOEKTOP, FIKpaH
ITomerenus s XpaHeHUst A-013/2, Cknan
000pyI0BaHUs U Y4€OHOTO "Orm"

HWHBCHTAP
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

CHCHH&J’IBHBIG BOIIPOCHI 3JICKTPOXHUMUHU

(Ha3BaHME AUCIMILIMHBI)
3 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:

KM-1 «Dnekrpoxumuyeckas tepmuHonorus» (KonrponpHas padota)

KM-2 «3anaun Ha 3akonsl @apanes» (KorrponsHas pabora)

KM-3 Pacuér oCHOBHBIX KOHCTPYKTHUBHBIX apaMeTpOB, KOA(PGUIIMEHTOB UCIIOJIb30BaHUsI AKTUBHBIX
BEIIIECTB, YACTbHBIX EMKOCTHBIX U DHEPTCTHUECKUX XaPAKTEPUCTUK JTUTUN-THOHUIIXJIOPUTHBIX
3JIEMEHTOB pa3HbIX TUIIOpa3MepoB (PacueTHo-rpadudeckas padora)

KM-4  «IIpunHiuns! paboThl 3J1eKTpoXUMUUecKUX ycTpoiicTB» (KoHTpoabHas pabora)

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

Wnpexc KM- | KM- | KM- | KM-
Howmep Pazpen nucuuninmHel KM: L 2 3 4
paznena Henens 4 8 12 16
KM:
1 Oco0eHHOCTH ANEKTPOXUMUYECKUX MPOLIECCOB B
XMMHUYECKHX UCTOUYHUKAX TOKa
11 Oco0eHHOCTH ANEKTPOXUMUYECKUX MPOLIECCOB B +
' XMMHUYECKHX UCTOUYHUKAX TOKa
DJEKTPOIUTH B XUMHUYECKIX UCTOYHUKAX TOKA (BOTHBIC
2 pacTBOPBI; 0COOEHHOCTU HEBOAHBIX, PACIUIABICHHBIX U
TBEPJIBIX IEKTPOIUTOB, IIOJIUMEPHBIE DJIEKTPOIIHUTHI)
2.1 OJEKTPOTUTH B XUMUUECKUX UCTOUHUKAX TOKA +
29 Oco0eHHOCTH HEBO/IHBIX, PACIUIABIECHHBIX U TBEPIBIX +
' HJIEKTPOJIUTOB
2.3 [TonrMepHbIE 37EKTPOTUTHI B XUMUUECKUX UCTOUHUKAX TOKA +
3 CoenuHeHNs BHEAPEHUS U MHTEPKAIALIUOHHBIE CUCTEMbI
3.1 CoenuHeHNs BHEAPEHHS U HHTEPKATISITUOHHBIE CHCTEMBI +
OCOOCHHOCTH IIEKTPOXUMHUIECKON KHHETHKH B XUMHUYECKUX
4 UCTOYHHUKAX TOKa (I Py3noHHAs KHHETHUKA, JIEKTPOKATAIIN3
B XMMUYECKHX UCTOYHHUKAX TOKa). OCHOBBI
HIIEKTPOXUMUYECKON KUHETUKH.
41 OCOOCHHOCTH IIEKTPOXUMHUIECKON KHHETHKH B XUMHUYECKUX +
' UCTOYHUKAX TOKA
4.2 Juddy3snonnas KMHETHKA +
4.3 DJeKTpOoKaTaIn3 B XAMHYECKIX UCTOYHHUKAX TOKA +
Bec KM, %:| 25 | 25 | 25 | 25
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