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1 Hesu u 3agaumn U3y4eHusi TUCUMIIIIMHBI (MOIYJISA).

1.1 Ilesb ocBOEHHA JUCHUILIMHBI.

dopmupoBaHue 3HAHUI 00 OCHOBHBIX BHAAX DJEKTPOXUMHUYECKHX HCTOYHHKOB TOKA W
mpolieccax, MPOTEKAOMUX B SJIEKTPOXUMHUICCKUX HAKOMUTEISX SHEPTHH, BKIIOYas TOTUIUBHBIC
AJIEMEHTHI

1.2 3agauu TUCHUILIAHBI

- O3HAaKOMHUTh C OCHOBHBIMH BHJAMH DJEKTPOXMMHUYECKHMX HCTOYHHUKOB TOKa U C
OCHOBHBIMHM KOHCTPYKIIMOHHBIMU YaCTSIMU STYEHKU TOIIMBHOTO AJIEMEHTA;

- OBIIQJIETh 3HAHHEM IIPOIIECCOB, MPOTEKAIOIMUX NpPH padOTe TOIUIMBHBIX 3JEMEHTOB,
ANEKTPOXUMHUUYECKUX F€HEPATOPOB;

- HAY4YUTh TIPOBEACHHUIO JJICKTPOXUMUUYECKHX HW3MEPEHHH B DIIEKTPOXUMHUYECKUX
MCTOYHHMKAX TOKA C UCTOJIb30BAHHUEM COBPEMEHHBIX TEXHUUECKUX CPEJICTB.

1.3 MecTo aucuuninHbl (MOayJs1) B CTPYKType 00pa3oBaTebHOM NMPOrpaMMbl

Hucunnnuuaa  b1.B.JIB.03.01  «DnekTpoxumuyeckass JHEpPreTUKa» BKJIOYEHA B
JUCLMIUIMHBL 10 BbIOOPY BapHMaTHBHON 4YacTH ydeOHoro miaHa mo Hampasienuio 04.03.01
Xumus. M3yueHno AUCHUIUINHBL «OJIEKTPOXUMHUECKasi YHEPreTUKa» JOJIKHO MPEAIECTBOBATh
W3y4EHUE NUCLUUIUIMH «BBeneHue B TepMOAMHAMUKY», «DPu3nueckas XUMHsI HOHIOIMMEPOBY,
«KoMmno3utHele 1 rHOpUIHBIE MaTepUallbl B IEKTPOXUMHUM», «MeMOpaHbl U KaTaTUTHUYECKHE
cucteMbl». [Ipy OCBOGHUM TaHHOW AMCUUIUIMHBI CITYIIATENH TOJDKHBI IMETh Oa30Bble 3HAHUS O
(Gu3n4ecKoil XMMUK HOHIIOJIMMEPOB, YMEHHE paboTaTh C XUMUUYECKON MOCY/JON U peaKTHBAMHU.

1.4 IlepedyeHb NJIAHMPYEMBIX Pe3yJbTATOB O0y4eHHsl IO AMCHMILIMHE (MOIYJIO),
COOTHECEHHBIX ¢ IJIAHUPYEMbIMHU Pe3y/1bTaTaMH OCBOCHHS 00pa30BaTe/IbHON NPOrpaMMblI
W3yuenne maHHOM y4yeOHOM JUCUMIUIMHBI HampaBlieHO Ha (HOpMHUpOBaHHE Y
obyuarontuxcst oomenpodeccuonanpHbix (OIIK) u nmpodeccnonanpabx(I1K) xommeTeHImi:

OIIK-2, OIIK-5, TIK-1, I1IK-2, ITK-5

HNunexc Copepxanue B pesynbrare u3ydeHus: yaeOHOM JUCIUTUIMHEI
No | xommer | kommneTeHIUU (WK €€ oOyuaromuecs: JOIKHbI

I.0. | CHIHH JacTH) 3HATh yMeThb BJIA/IeTh

1. OIIK-2 | BrageHueM HaBBIKAMU | MPUHIIUI MOJIL30BATHCS OCHOBHBIMH
MIPOBEICHUS paboThI XUMHYECKHM MOHSTUSIMH B
XUMHUYECKOTO aKKyMYJIITOPOB, | 000OpyaOBaHHEM | 00JacTu
IKCIIEPUMEHTA, TOTUTUBHBIX TUTS U3YYCHUS DIIEKTPO-
OCHOBHBIMH 3JIEMEHTOB 3 PEeKTUBHOCTH | XUMHYECKOU
CUHTETHYECKUMHU U paboter TO OHEPTETHKHU
aHATUTUYECKUMU
METOJIaMH TIOTyYEHUS
1 UICCIIEJIOBAHUS
XUMHYECKHUX BEIICCTB
Y peaKkuuin

2. OIIK-5 | cnocoOHOCTBIO K MI0JIb30BaTHCSA HaBbIKAMU
MOUCKY U TIEPBUYHOM ANEKTPOHHBIMU | pabOTHI €
00paboTKe HAY4YHOU U pecypcamu U yueOHOil 1
HAay4YHO-TEXHUYECKOMN 0a3zaMu JaHHBIX | HAYYHOH
uHpOopMaIu Hay4HOU JIUTEPATypPOU

nHpopmanuu

3. [IK-1 CIOCOOHOCTBIO BBIITOJIHSTh
BBITIONTHSTh CTaHJIaPTHBIE
CTaHJIapTHbIE oreparu 1mno
oTepaIfy 1mo peIaraeMbIM




HNunexc Copepxanue B pesynbrare u3ydeHus: yaeOHOM JUCIUTUIMHEI
No | xommer | kommneTeHIUU (WK €€ oOyuaromuecs: JOIKHbI

ILIL. | GHIHMH YacTH) 3HATh yMeTh BJIa/1eTh
npeiaraéMbiM METOJIMKAM
METOAMKAM HKCIEPUMEHTA

4. I1K-2 BJIaJicHHEM 0a30BBIMU HaBbIKaMU
HaBBIKAMU UCTIOJIb30BaHUS
WCIOJIb30BAHUS COBPEMEHHOM
COBPEMEHHOMN arnmaparypbl
anmnapartypsl Ipu IpU U3yICHUH
IIPOBEICHUH HAYYHBIX 3P PEKTUBHOCTH
HCCIIEIOBAHNI pabotel TO

5. I1K-5 CIOCOOHOCTBIO MIPOBOJIUTH
MoJIy4aTh U CTaTUCTUYECKYIO
o0OpabaTtbIBaTh 00paboTKy
pe3yNbTaThl HAYYHBIX AKCIIEPUMEHTaIh
HKCIEPUMEHTOB C HBIX JJAHHBIX C
MTOMOUIBIO MTOMOUIBIO
COBPEMEHHBIX KOMITBIOTEPHBIX
KOMITBIOTEPHBIX TEXHOJIOTHi
TEXHOJIOTHI

2. CTpyKTYypa U cofepKaHue JUCHUILTHHBI

2.1 PacnipeaesieHne TPYA0EMKOCTH JUCHHMILIMHBI IO BHAaM padoT

OO6mast TpyI0EMKOCTh TUCHIUTIIMHBI COCTAaBISIeT 3 3aueTHbie eauHUIbI (108 yaca, u3 HUX
— 52,2 KOHTaKTHBIX YacOB: JIEKIMOHHBIX 24 4., mabopatopHbix 24 4., 4 yaca KCP u 0,2 gaca
HKT; 55,8 yacoB caMOCTOSTENHHOM pabOTHI), UX pacHpeiesieHue 1Mo BuaaM paboT MpeACTaBICHO
B Ta0JIHIIC

Bun yueGHOM paboThI Bcero CemecTpsl
4acoB (dachn)
8

KonrakTHasi paboTa, B TOM 4ncJie: 52,2 52,2
AyIuTOpHBbIE 3aHATHS (BCEro): 48 48
3aHsATUs JEKIMOHHOTO TUIIA 24 24
JlaGopaTopHbie 3aHsTHS 24 24
3aHATHSI CEMUHAPCKOTO TUIIA (CEMUHAPBI,
NpaKTUYECKUe 3aHATHUS) ) )
Nuas koHTaKkTHasA padora:
KonTponas camoctositenbHOM paboTsl (KCP) 4 4
[Tpomexxyrounas arrectamus (MKP) 0,2 0,2
CamocrosiTesibHas pad0oTa, B TOM YHUCJIE: 55,8 55,8
[ToaroroBka oT4yeTa mo JabopaTopHbIM paboTam 25,8 25,8
IToAroToBKa K TEKyIIEMY KOHTPOJIO 30 30
KoHnTpoJib:
IToaroToBka K SK3aMeHy - -
OO0mas Tpy10eMKOCTh Jac. 108 108

B TOM 4HcCJIe KOHTAKTHAsA 52,2 52,2

padora

3a4. e 3 3




2.2 CTpyKTypa IMCOMILIMHBI:

Pacnpenenenue BuoB yueOHOW pabOTHI U UX TPYAOEMKOCTH IO pa3jeiaM AUCIUIUINHBL
Paznenbl nucuuIvHbl, U3y4yaembie B 8 cemecTpe

KonunuecTBo yacoB
No HaumenoBanue AynuTopHas

paznena pas3nenon Bcero pabora

JI 3 | JIP | KCP

CamMmocTosTeIpHas
pabora

Beenenne. Ot
BonsToBa cTonba k
TOILUTUBHBIM
JJIEMEHTAaM.

OO0mue mousaTus 00
INMEKTPOXHUMHUCCKUX
reHepaTopax, ux
Kyaccuukanms

HNonusie
MPOBOJHUKH U UX
AIEKTPOXUMHYECKUE
XapaKTEPUCTUKH

30 8 6 1 15

TepMoguHamuka u
KUHETHKA
AJIEKTPOXUMHYECKUX
MIPOIIECCOB B
3JI€KTp0XI/IMI/I‘ICCKI/IX
reHepaTropax

23,8 4 6 1 12,8

TpebGoBanusi,
MpeabSIBISIEMBIE K
OCHOBHBIM

4 KOHCTPYKLIUOHHBIM 24 4 6 1 13
YacTAM STYEHKHU
TOIUTUBHOTO
JJIeMEHTa

Bceeo: 107,8 | 24 24 4 55,8

2.3 ConepxxaHue pa3/iesioB AUCHUNIMHBI:
2.3.1 3ausaTHA JEeKINOHHOI0 THIIA

HaumenoBanue dopma TEKyIIEero
Ne Conepxanue paszzaena
pazgena KOHTPOJIA

1 2 3 4

1. BBenenue.

OO0mue mousaTus 00
AJIEKTPOXUMHYECKUX
reHepaTopax, ux
Kyaccuukanms

Brenenue. Mctopusi OTKpBITHS U pa3BUTHUSA
Hayku 00 snekTpudectBe. OOIue MOHATHS
00 3JIEKTPOXUMHUYECKUX TeHEepaTopax, ux
KI1acCUUKAIIHS

YcTHBIN onpoc

2. HNonusie
MIPOBOJTHUKH M KX HNonHble MpOBOAHUKY U UX CaMocTosTeIbHas
ANEKTPOXUMUUYECKHE |ITEKTPOXUMUUYECKHE XapaKTEPUCTUKH pabora

XapaKTEPUCTUKH




3. TepmoauHamMuka u
KUHETHKA
TepMoanHaMuKa W KMHETHKA
ANEKTPOXUMUYECKHUX CamocrosiTenbHas
ANEKTPOXUMUYECKUX MPOLIECCOB B
MIPOIIECCOB B pabota
AIEKTPOXUMHUUYECKHUX F€HEpAaTOpax
ANEKTPOXUMUYECKHUX
reHepaTopax
4. TpeGoBanusi,
peIbsIBIsieMbIE K
OCHOBHBIM TpeboBanusi, mpexbsABIsIEMbIE K OCHOBHBIM
KOHCTPYKIIMOHHBIM |KOHCTPYKIIMOHHBIM YaCTAM STYEHKHU YcTHBIN onpoc
YacTsAM STYEUKHU TOIUTUBHOTO AJIEMEHTA
TOTIMBHOTO
AJIeMEHTa
2.3.2 3aHaTHSA CEeMHMHAPCKOI0 THUIIA
3aHATHS CEMUHAPCKOTO TUTIA HE MPEAYCMOTPEHBI yUeOHBIM TUTAHOM.
2.3.3 JlabopaTopHbIie 3aHATHS.
®opma TeKy1ero
Ne HaumenoBanue 1abopaTopHbIX paboT p ym
KOHTPOJIA
1 3 4
3amura
XUMHUYECKUE UCTOYHUKHU TOKA. MI3MepeHune aneKkTpoaHbIx N
1. nabopaTopHOH
MOTEHIINAJIOB raJIbBAHUYECKUX 3JIEMEHTOB
paboThl
Omnpenenenne MPOTOHHON MTPOBOIMMOCTH HOHOOOMEHHON MEMOpaHbI 3amura
2. |Ha OCHOBaHWH M3MEPEHUS COTMPOTHUBIICHUS MEMOPAHHO-3IEKTPOAHOTO|  JTabOpaToOpHOM
0JI0Ka paboThI
N 3amura
Ornpenenenrue U3MEHEHUH TEPMOIMHAMUYECKUX MTAPaMETPOB .
3. nabopaTopHOMH
raJlbBAaHUYECKOT0 3JIEMEHTa
paboThl
N3mepenue 31eKTpOXMMUUECKUX XapaKTePUCTUK MEMOPaHHO- 3amura
4. |3NMEeKTPOAHOTO OJI0KA TOIUTMBHOTO AJIEMEHTA C MPOTOHIIPOBOISIIEH nabopatopHOit
MeMOpaHOM paboThI
. N 3ammra
5 N3yuenne 0CHOBHBIX KOHCTPYKIIMOHHBIX YacTeH sTMEMKU TOTUIMBHOTO 1a60DATODHOI
" |37eMeHTa M mpoILeCCOB, MpoTeKaromux B TO patop
paboThI

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB)
KypcoBsle paboTbl He IPEYCMOTPEHBI.

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 OOeceYeHUs IJI1 CaMOCTOATEeIbHOH padoThl
00y4aoIMXCcH Mo JUCUHUIINHE (MOIYJII0)

Bun CPC

[TepedeHpb yueOHO-METOANIECKOTO 00ECTIeUeHUS TUCIUTIITUHBI TT0
BBITIOJTHCHUIO CAMOCTOSITEIIbHOM pabOoThI

2 3

ITonroroBka oTueTa Mo

n1abopaTopHOi paboTe [BHEAYTUTOPHOM (camocTOsATENHHOMN)

Meronndeckue peKOMEHJAIMM K OpraHu3alld ayAUTOPHOH M
paboThI
Meroandeckue ykazanus / cocT. T.I1. Ctopoxenko, T.b. TlounHox,
A.B. becnanos, H.B. Jloza. — Kpacnogap: KybaHckuii roc. yH-T,

CTYJEHTOB:




2018. 89 c.

2.|IloaroToBKa K yCTHOMY
orpocy

1. Meroguyeckre peKOMEHAAIMU K OpraHu3allii ay IUTOPHON
U BHEAYJUTOPHOM (CaMOCTOSITENIbHO) paboThI CTYACHTOB:
meroandeckue ykazanus / coct. T.I1. Cropoxenko, T.b.
[Mouunok, A.B. becnanos, H.B. Jlo3a. — Kpacnogap: KybGanckwuii
roc. yH-1, 2018. 89 c.

2. Mewmb6pannas snekrpoxumusi / H. A. Kononenko, O. A.
Hemuna, H. B. Jlo3a, .B. ®anuna, C.A. lllkupckasa. Kpacnoaap:
Kyb6anckuii roc. yu-1, 2017. - 290 c.

3. CoBpeMeHHbIE XUMHUYECKNE HCTOUHUKHU TOKA [ DJIEKTPOHHBIN
pecypc] : yae6. mocobue / O. A. Kozanepos, A. B. BeneHnckuii. -
2-e u3A., crep. - Cankr-Ilerepoypr : Jlans, 2017. - 132 c. -
https://e.lanbook.com/book/90858.

3.| IloaroroBka K TecTy

1. Meroguyeckre peKOMEHAAIMU K OpraHu3aliui ay IUTOPHON
U BHEAYJUTOPHOMU (CAaMOCTOSITENbHO) paboThI CTYACHTOB:
Meroanueckue ykazanus / coct. T.I1. Cropoxenko, T.b.
[Touunok, A.B. becnanos, H.B. Jlo3a. — Kpacnogap: KybGanckwuii
roc. yH-1, 2018. 89 c.

2. Mewmb6pannas snekrpoxumusi / H. A. Kononenko, O. A.
Hemuna, H. B. Jlo3a, .B. ®anuna, C.A. llIkupckasa. Kpacnoaap:
Kyb6anckuii roc. yu-1, 2017. - 290 c.

3. CoBpeMeHHbIE XUMUYECKHE UCTOUHUKN TOKA [ DIEKTPOHHBIN
pecypc] : yuaeb. mocodue / O. A. Kozanepos, A. B. Beenenckuit. -
2-e m3A., crep. - Cankr-Ilerepoypr : Jlanws, 2017. - 132 c. -
https://e.lanbook.com/book/90858.

4.| IloaroroBka Kk 3a4eTy

1. Meroguyeckre peKOMEHAAIMU K OpraHu3alii ay IUTOPHON
U BHEAYJUTOPHOMU (CAaMOCTOSITENIbHO) paboThI CTYACHTOB:
Meroanueckue ykazanus / coct. T.I1. Cropoxenko, T.b.
[Touunok, A.B. becnanos, H.B. Jlo3a. — Kpacnogap: KybGanckwuii
roc. yH-1, 2018. 89 c.

2. Mewmb6pannas snekrpoxumusi / H. A. Kononenko, O. A.
Hemuna, H. B. Jlo3a, .B. ®anuna, C.A. lllkupckasa. Kpacnoaap:
Kyb6anckuii roc. yu-1, 2017. - 290 c.

3. CoBpeMeHHbIE XUMUYECKHE UCTOUHUKN TOKA [ DIEKTPOHHBIN
pecypc] : yuaeb. mocodue / O. A. Kozanepos, A. B. Beenenckuit. -
2-¢ m3A., crep. - Cankr-Ilerepoypr : Jlanms, 2017. - 132 c. -
https://e.lanbook.com/book/90858.

VY4eOHO-MeTOIMUeCKHe MaTepHalibl JUIsl CaAMOCTOSITEIbHONW pPabOThl OOYyYaroUIUXCs U3
YHCITa MHBAJIHM/IOB U JIMII C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 310poBbs (OB3) mpexocrasistorcs
B (popMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM UX 37I0POBBS U BOCHPHUATHS HH(OPMALIUH:

JUnist 1 ¢ HapyIIEHUSIMH 3PCHUS:

— B TIeYaTHOU (popMe yBETUUCHHBIM MIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUnist 1 ¢ HapyIIEHUSIMH CITyXa:

— B TIe4aTHOU (opme.

I[J'DI JIAIl ¢ HAPYHICHUSAMU OIIOPHO-ABUTATCIIBHOIO alrapara:

— B IIeYaTHOU ¢opme,

— B popMe IEKTPOHHOTO IOKYMEHTA.

3. O0pa3oBaTe/ibHbIEe TEXHOJIOTHH
His popmupoBaHus TpodeCCHOHATBHBIX KOMIIETCHIIMK B TPOLIECCE OCBOSHUS Kypca
UCTIOJIB3YeTCSl TEXHOJIOTHUS MPO(EeCCHOHATFHO-PAa3BUBAIOIIETO 00YUYEeHHUs, PeaycMaTpUBaloIas

7



HE TOJIKO Tepefadyy TEOPETHYECKOro maTepuaina, HO U CTUMYJIHMPOBAHUE MO3HABATEIbHBIX
JIEUCTBUN CTYIIEHTOB. [Ipu npoBeneHNN JEKIIMOHHBIX 3aHATUN UCTIOJIb3YIOTCS MYJIbTUMEANNHbBIC
npe3eHTanuu. B paMkax TpakTHYeCKUX U J1a0OpaTOPHBIX 3aHATUN MPUMEHSIOTCS METObI
MPOEKTHOTO OOYYEeHMS, HCCIIEeNOBATEILCKIUE METOMBI, METOJ KOHKPETHBIX cuTyamwi. Jlis
WHBAJIWJIOB U JIUI] C OFPAaHUYE€HHBIMU BO3MOKHOCTSIMU 3/I0POBbSI PEAIU3YIOTCS HHAUBUYyJIbHbBIC
o0pa3oBaTeNbHbIE TEXHOJOTHUH, KOTOPBIC IMO3BOJISIIOT TIOJHOCTHIO HMHIUBUIYaTHU3UPOBATH
co/iepXKaHWEe, METOJbl M TEeMIbl Y4YeOHOH MACATEIHPHOCTH WHBAIHMIA, BHOCHUTH BOBpEMS
HEOOXOUMYI0 KOPPEKIIUI0, KaK B JEATEIBHOCTh CTYJICHTA-WHBANNAA, TaK U B JCSITEIHHOCTD
MpEInoaBaTes.

Jns nui; ¢ OrpaHMYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI MPEIYCMOTPEHA OpPraHU3aLMs
KOHCYJIbTAIIMH C UCIOJb30BAHUEM DJIEKTPOHHOM IOYTHI.

Konnu
Bupn 3ansarus Hcnons3yeMble UHTEPAKTUBHBIE
Cemectp €CTBO
(JI, TP, JIP) o0pa3oBaTebHbIC TEXHOJOTUH
4acoB
8 JIP Brimonnenue nabopaTopHbIX paboT B MaJIbIX 18
rpymnmnax
Hmoezo: 18

4. OueHo4YHbIE CPeCTBA AJISA TEKYLIEro KOHTPOJISl YCIeBAeMOCTH U NMPOMEKYTOYHOM
arrecTauMu

4.1 ®oHI OLIEHOYHBIX CPEACTB IJIf MPOBeAeHNs TeKyIel aTTecTaluu
Tekymias arrecranusi mpearnojaraeT YCTHbIM U NMHUCbMEHHBIM KOHTPOJIb YCBOEHHS OCHOBHBIX
MOHSITHIA; TPOBENCHHWE OMpOca B TPOIECCE BBIMOIHEHUS JTabOpPaTOPHOTO MPAKTHKYMA,
HAIpaBJIEHHOTO Ha BBISBJICHUWE MOHUMAHUS OCHOBHBIX KOHCTPYKIIMOHHBIX YacTeil suyeiku
TOILJTMBHOTO 3JIEMEHTA, TPeOOBaHUN, KOTOPHIE K HUM MPEIBSBISAIOT U MPOLIECCOB, IPOTEKAIOIIUX
B TaJIbBAHWYECKUX 3JIEMEHTAX Pa3IMYHOrO TUIA.

IIpumep camocTosiTeIbHOI padoTa no Treme «MoHHbIE MPOBOHUKHN M UX
IJIEKTPOXHUMHYECKHE XaPAKTEePUCTUKID)

Bapuant 1
1. TpeGoBaHus, TpeabSIBISIEMbIE K OJCKTPOIUTY B TBEPAOMOIUMEPHOM KHUCIOPOIHO-
BOJIOPOJTHOM TOTUIMBHOM 3JIEMEHTE.
2. 3anucarh CXeMy KOHIEHTPAIMOHHOTO TalbBAHMYECKOTO »JJIEeMEeHTa (MeTall — IHUHK),
3anucaTh YpaBHEHMsI KATOJHOTO M aHOJHOTO MpoleccoB, paccuntarth J/IC npu KOHLIEHTpaIMIX
kaTHOHOB 1rHKA 0,1 Mob/1 1 0,2 MOJIB/TT COOTBETCTBEHHO.

4.2 ®oHJ OLIEHOYHBIX CPE/ACTB /JIsl IPOBeAeHUs MPOMEKYTOYHON aTTecTAluH
Bomnpocsl k 3a4ery:
1. Knaccudukarus 31eKTpOXUMHYECKIX T€HEPAaTOPOB
2. OCHOBHBIE JIEKTPOXUMHUYECKUE MPOLIECCH] B TOIUIMBHBIX 3JIEMEHTaX.
3. TepMonrHaMuKa 3J1€KTPOXUMHUECKUX TeHepaTopoB. PaBHoBecHBIE nponieccsl, pacueT DJC u
SHTPOIHUHU.
4. DNeKTpUYECKUEe XapaKTEPUCTUKU HIIEKTPOXUMHUYECKUX TEHEPATOPOB.
5. DHEeKTpOXuMHUYECKass KHHETHKA U 3JIEKTPOKATAIIN3.
6. MakpoKHHETHKa B IIOPUCTHIX 3J1eKTpoaax. JAuddy3noHHas moaspusammsi.
7. TorMBHBIE 3JIEMEHTHI ¢ HOH-TIOJIMMEPHBIMY MeMOpaHaMu. DJIeKTpUYecKasi IPOBOJAUMOCTb U
muQdy3MoHHAS TPOHUIIAEMOCTh HOH-TIOIMMEPHBIX W THOPUIHBIX MEMOpaH.
8. BonbraMnepHble XapakTEepUCTUKH U YUCIIA TIEPEHOCa HOHHBIX TPOBOJHUKOB. OCOOEHHOCTH
NepeHOCa MOHOB U BOJBI B 3JICKTPOXUMHUUECKUX T€HEPATOPaxX C TBEPABIM JIEKTPOIUTOM.
9. TennoBbIe MPOLIECCH B AEKTPOXUMHUYECKUX I'eHEpaTopax TOKa.
10. KucnopoaHo-Bo10pOJHbIE TOILTUBHBIE 3JIEMEHTHI.



11. TormmBHBIE 37IEMEHTHI C OCHOBHBIM M KUCJIOTHBIM 3JIEKTPOJIUTOM.

12. MeramiokcuaHbie 3JIEKTPOXUMUYECKUE T€HEPATOPHI.

13. bnoxuMu4ecKue TOTUTMBHBIC 3JIEMEHTHI U IPYTHe alIbTEPHATUBHBIC DJIEKTPOXUMUIECKUE
TeHEepaTOpPhI

14. Cuctembl TUTaHMS peareHTaMu M yIaJICHUE BOJIBI B AJICKTPOXMMHUYECKHUX TeHEepaTopax.
15. DnekTpoin3 BOJbI U 3JIEKTPOXUMHUYECKasi KOHBEPCHUs TOTLITUBA.

5. IlepeyeHb OCHOBHONW W JONMOJHHMTEJLHOH y4eOHOIH JHMTepaTypbl, HEOOXOAMMOM
JJISL OCBOEHMSI M CIUIJIMHBI (MOYJIs1)

5.1 OcHoBHasi TUTEpaTypa:

1. MewmOpannas snextpoxumus / H. A. Kononenko, O. A. Jlemuna, H. B. Jlo3a, 1.B.
®danmuna, C.A. Hlkupckas. Kpacnomap: Ky6auckwuii roc. yu-t, 2017. - 290 c.
2. CoBpeMeHHbBIE XUMUYECKUE UCTOYHHUKH TOKA [ DIEKTPOHHBIN pecypc] : yueo.

nocobue / O. A. Kozanepos, A. B. BBenenckuid. - 2-¢ usn., crep. - Cankr-IlerepOypr : Jlanp,
2017. - 132 c. - https://e.lanbook.com/book/90858.

5.2 JlonosiHUTeIbHAS JINTEPaTypa:

1. CoopHUK 3a7a4 110 TEPMOJUHAMUKE (HU3UKO-XUMHUECKHUX mporieccoB: B2 T. T.1
teopus, T.2 pemenue 3anau. 1.M. Konecuukos, M.A. Cemnoxun, B.A. M.: Hed1s u raz. 2009.

2. CoBpeMeHHBIE YTIEKTPOXUMHIUYECKHE UCTOUHUKHN ToKa / E. A. HimkaukoBckuid. - Mockga :
Papnorexnuka, 2015. - 294 c.

3. lamackun b.b., [Terpuit O.A., lHupiuna I'.A. Dnextpoxumus: yaeOHOe mocodue s
CTYACHTOB, 00yYaIOIIMXCs 10 HANIPABICHUIO MOATOTOBKH «XuMus». Cnob.: Jlans. 2015..
https://e.lanbook.com/book/58166#authors

5.3. llepuoauyecKkue U3IaHUS:
KypHnan «9neKkTpoxumus»
Kypnan «MemMOpanbl 1 MEMOpPaHHBIE TEXHOJIOTHI

6. Ilepeyenbr pecypcoB  HH(POPMANUOHHO-TEJIEKOMMYHUKAINMOHHON  CeTH
«HTepHET», HEOOXOAMMBIX /1JIsl 0CBOECHHA THCIUNIUHBI (MOTYJIs)
1. DnextpoHHast OubnroTeyHas cucreMa uzaarenscrea "Jlanp"
2. Hayunas snextponnas 6ubnuorexa (HOb)
3. DnextponHas oubnuoreunas cucreMa BOOK.ru
4. Komnekmus xxypHanoB uznarenbcta Elsevier Ha moprane ScienceDirect

7. Meroauueckue yKa3aHusi I O0yYalIIMXCA IO OCBOEHHIO JIHCUUIIMHBI
(Moayis)

Mertonuueckue pEeKOMEHAAIMU K OpraHu3alldd ayJIuTOPHOW U BHEAyAUTOPHOM
(caMocCTOATENBHOM) PabOTHI CTYACHTOB: MeTonudeckue ykazanus / coct. T.I1. Cropoxenko, T.b.
[TounnoK, A.B. becnanos, H.B. Jlo3a. — Kpacnonap: Kyb6anckwuii roc. yu-1, 2018. 89 c.

VYcnemHoe OCBOCHHE AMCLMILIMHBI IPEAIOJAraeT AKTUBHOE, TBOPYECKOE Y4YacTHE
CTYZCHTA ITyTeM IUIAaHOMEPHOH, MOBCETHEBHON PaOOTHI.

OO6mmue pekoMeHIaII

W3yuenne QUCHUIUIMHBI CIEyeT HaYMHATh ¢ IPOpabOTKU pabodel mporpaMmsl, 0coboe
BHUMAaHUE, YACIA LM U 3a1a4aM, CTPYKTYpPE U COIEPKaHUIO Kypca.
CamocrosTenpHas paboTa MPOBOAUTCS C MLEIbI0 YIAyOJIeHHs 3HAHUN 10 JUCHUIUIMHE H
IIpelyCMaTpUBAET:
- YTEHHE CTYAEHTaMU PEKOMEHJOBAaHHOMN JIUTEPATypbl U YCBOEHUE TEOPETUUYECKOTO Marepuaa
JUCLUILIVHBI,



- MOATOTOBKY K Ja0OPAaTOPHBIM 3aHATHUSM;

- paboty ¢ IHTepHEeT - HICTOYHUKAMH;

- MOATOTOBKA K 3a4eTy.

[InaHupoBaHNe BpEMEHH HA CAMOCTOSITENBbHYIO paboTy, HEOOXOMMOro Ha N3y4YE€HUE HACTOSIICH
JTUCIUIUIMHBI, CTy/IGHTaM JIy4Ille BCEr0 OCYIIECTBISATH Ha BECh CEMECTp, MpeaycMaTpuBas mpu
3TOM PEryJIIpHOE IOBTOPEHUE MPOUACHHOr0 Marepuana. Martepuail, oJly4eHHbIH Ha JICKIMX,
HEOOXOUMO PETYJSIPHO JOMOJHATH CBEICHUSIMU U3 JINTEPATYPHBIX UCTOYHUKOB, MPUBEICHHBIX
B paboyeil mporpaMMe AUCUUTUIAHBL.

Pabota ¢ KOHCTIEKTOM JeKIuit

[IpocMOTpUTE KOHCIIEKT Cpa3y MOCJE 3aHATUM, OTMETHTE MaTepual KOHCIEKTA JIEKLIHM,
KOTOpBI BBI3BIBACT 3aTpyAHEHHS Uil ToHUMaHus. [lomblTaliTech HAWTH OTBETHI Ha
3aTPYyAHUTEIBHBIE BOMPOCHI, UCHOJB3Ys PEKOMEHAyeMylo Jureparypy. Ecium camocTosTensHO
HE YJaJ10Ch pa3o0parTbcsi B MaTepuaie, chopMyIupyiTe BOIPOCHI M OOPATUTECH 3a MIOMOIIBIO K
MPEToaBaTeNi0 Ha KOHCYIbTAIlMH WIH ONvxkaimel nexiuuu. PerynspHo oTBoAMTE BpeMs s
MOBTOPEHHSI TMPOMJIEHHOTO0 MaTrepuaa, MpPOBEpsisi CBOM 3HAHUSA, YMEHHUS U HABBIKUM IIO
KOHTPOJILHBIM BOIIPOCAM.

Brimonaenue 1abopatopHbix padboT

Ha 3ansTum nomyuurte y mpernopaaBatess rpaduk BbIIOJHEHUs J1a00OpaTOpHBIX paboT.
[Toryunte Bce HeoOXomumoe MeTonuueckoe odecrnedenue. [lepen mocemieHueM jgabopaTopuun
U3YyYUTE TEOPUIO BOIMPOCA, MPEANOIAraeMoro K UCCIIEAOBAHUIO, 03HAKOMBTECH C PYKOBOJICTBOM
[0 COOTBETCTBYIOIIECH paboTe M MOATOTOBHTE NPOTOKON MPOBEACHUA pPabOThI, B KOTOPBIH
3aHECHUTE:

—  Ha3BaHHE palOTHI;

—  3arOTOBKH TaOJHII JTsI 3aMOTHEHHS SKCTIEPUMEHTALHBIMY TJAHHBIMUA HAOIIO/ICHU;

—  ypaBHEHHUS XMMUYECKUX peakUui MpeBpalleHuil, KOTOpble OyayT OCYIIECTBICHBI MPU
BBITIOJTHCHUH YKCIIEPUMEHTA;

—  pacueTHbIe (OPMYIIBI.

OdopmiieHre 0TYETOB JOJDKHO MPOBOAUTHCS TIOCIIe OKOHYAHMS pabOTHI B JIa0OpaTOPHH.
JUIs  TOATOTOBKM K 3alIMTe OT4YeTa ClEAyeT MpOoaHaTU3UpOBaTh HKCIEPUMEHTAIbHBIC
pe3yNbTaThl, COMOCTABUTh UX C M3BECTHBHIMU TEOPETUUYECKHUMH IOJIOKEHUSMHU, CIIPAaBOUYHBIMU
WIH JTUTEPAaTypHBIMU JaHHBIMH, OOOOIIMTH PE3yabTaThl WCCIICIOBAHWA B BHJE BHIBOJIOB TIO
paboTe, MOATOTOBUTH OTBETHl HAa BOMNPOCHl, MPUBOJUMBIE B METOAMUYECKHX YyKa3aHUSIX K
BBITIOJTHEHHIO JIA0OPATOPHBIX padoT.

B ocBoeHuu IUCHUIUIMHBI MHBAJUAAMH U JIMIAMHU C OTPAHUYEHHBIMU BO3MOXKHOCTSIMHU
3I0pOBbsI OOJIBIIOE 3HAYEHHWE HMMEET WHIMBHIyajbHas ydeOHas paboTa (KOHCYJIbTAIMH) —
JOTIOTHUTEIFHOE Pa3bsiCHEHHE yueOHOro MaTepuara.

NuauBuayanbHple KOHCYJIBTAIIMM 10 TPEIMETY SBISIOTCS BAKHBIM  (PAKTOPOM,
CIOCOOCTBYIOUTUM MHIMBUIYaTU3alii OOy4YEHUSI U YCTaHOBJICHUIO BOCIUTATEILHOTO KOHTAKTa
MEXIy TpernojaBaTesieM W OOYyJaromMMCS WHBAIAIOM WM JUIOM C OrPaHUYCHHBIMU
BO3MOXXHOCTSIMU 37J0POBbsI.

8. Ilepeuyenb MHPOPMALMOHHBIX TEXHOJIOTHil, HCMOJIb3yeMbIX MPHU OCYLIECTBJICHUH
00pa30BaTeJbLHOI0 NMPoLecca Mo JUCHUIIUHE (MOAYJ/II0) (IPU HEOOXOAMMOCTH)

8.1 IlepeyeHp HE0OXOAMMOI0 MPOrPAMMHOI0 O0ecTeYeHus!

Microsoft Office (Word, Excel, PowerPoint)

[IporpammHoe obecnieueHue 1is CI1abOBUIAIINX.

8.2 Ilepeuenb MHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM:

OnextponHas 6ubnnoreunas cuctema eLIBRARY.RU (http://www.elibrary.ru)/

N —

9. MarepuajibHo-TexHUYeckass 0a3a, HeoOXoauMasi sl  OCYLIECTBJICHUSA
00pa30BaTeJbLHOIO0 Mpolecca Mo AUCUUINJINHE (MOIYJII0)

Jlist IpoBEeACHUS JIEKLIMOHHBIX 3aHATUN HCIIOJIB3YETCS MYJIBTUMEIUNUHBIA MPOEKTOP U
HOYTOYK. JIaGopaTopHbIe 3aHATHS MPOBOASATCS B XMMHUUYECKOW j1abopaTopuu, CHaOKEHHON Kak
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o0menabopaToOpHbIM  (XUMHUYECKass TMOCyAa, PEaKTUBBI), TaK W CICIHAIU3UPOBAHHBIM
00opyn0BaHuEM, HEOOXOAUMBIM JJIsl IPOBEICHHS OTIENbHOM J1a00paTOpHO paboTHI.

Ne

Bun pa6or

MaTtepHuarbHO-TEXHHYECKOE 00eCIeYeHUE TUCIIMIUINHBI
(MOJTyIisl) ¥ OCHAIIICHHOCTh

JlekIIMOHHEBIE 3aHATUA

VYyeOHas ayautopust Al MPOBEIEHUS 3aHATUN JIEKIMOHHOTO
tuna — aya. 332, 328 kopn. C (ynmuua CraBponosasckas, 149).
JlekumoHHast ayauTOpHs, OCHAIEHHAs MPE3CHTAlMOHHOU
TEXHUKOM  (IIPOEKTOp, HKpaH, KOMIBIOTEP/HOYTOYK) |
COOTBETCTBYIOIIMM IporpaMmmMHbIM obecniedeHreM (110)

JlaBoparopHbie
3aHATHUS

Jlaboparopusi,  YKOMIUICKTOBaHHas  CIEIUATH3UPOBAHHOM
Me0enbio, 1abopaTopHOI TOCYI0M 1 000pyI0BaHKEM ayad. 345,
kop. C (ynuna Crasponosbckas, 149):

noteHnroctat AUTOLAB PGSTAT302 — 1 wmr, reneparop
BOJIOposia JabopaTopHblii — 1 IUT, BaHHA YIBTPa3BYKOBas
nabopatopHasi— 1 mT, suyedka IS UCHBITAHUS MeMOpaHHO-
ANIEKTPOAHBIX OyIokoB — | mT, Bechl mabopatopHble — 1 1T,
BECHI AHAIUTUYECKHUE — 2 IIT, TEPMOCTAT BO3AYIIHbIA — 1 1T,
nonomep-pH-merp — 3 1w, usmepurens ummuranca E7-21 — 4
1T, UICTOYHUK TOKAa UMIYJIbCHBIN B5-50 — 2 T, KOHAYKTOMETP
— 1 mwr, m3mepurens mmnenanca Tesla BM 507 — 1 i,
MYJIBTUMETPbl YHHUBEpCAIbHbIE HACTOJbHBIE — 3 IUT, IIEHKep
nabopatopusbiif — 2mut; T1K-3 mT.

CamMmocTosTenpHas
pabota

Kabuner s camocTosATENbHON  pabOThI, OCHAIICHHBIN
KOMIIBIOTEPHON TEXHHUKOM C BO3MOKHOCTBIO MOAKIIOUECHUS K
cetn «VHTEpHET», MPOTrpaMMON JKPAaHHOTO YBEIWYEHUS H
00€eCIEYCeHHBIN TOCTYIIOM B AJICKTPOHHYIO WH()OPMAIMOHHO-
oOpasoBaTenbHyI0 Cpeny yHuBepcutera - aya. 329, xopm. C
(ynmuna CraBpomnosibckas, 149)
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