MuUHHCTEPCTBO HayKH U BbIciiero oopasoBanus Poccuiickoii ®egepanuu

®dejepaibHOE rOCYJapCTBeHHOe 0K/ PKeTHOe 00pa30BaTe/IbHOE YUPEeXKAEHHE BbICIIEro
oOpa3oBaHus

«APKYTCKHU HAIITMOHAJ/TbHBIN CCJIEJJOBATE/IbCKUN TEXHUUYECKUN
YHUBEPCUTET»

CTpyKTypHOe nofpaszesieH’e «MeTannypriuu LIBeTHbIX MeTa/l/IoB»

YTBEP)X/JIEHA:
Ha 3ace/jaH|K Kadeapbl METa/TyPriH [[BETHBIX METAJIIOB
[Tporokomn Ne9 ot 14 deBpans 2025 r.

Pabouas nporpaMma JHCLMILIMHBI

«TEOPUSA DJIEKTPOMETAJIJTYPITMMUYECKN X ITPOLTECCOB»

Harnpassienue: 22.03.02 Metaunyprus

ONeKTpOMeTa/lTyPrust amtOMUHUS

Keamudukaims: bakanaBp

dopma 00yueHwUsI: OUHast

JloKyMeHT nojmnycaH MpoCcToi 3/1eKTPOHHOU JoKyMeHT nojnucaH NpoCTO 3/1eKTPOHHOU
TIO/ITUCHIO TIOJTIUCHIO

CocraBuTesnb nporpaMmsbl: KysemuHa Mapusa YTBepaun u cornacosan: HemurnHoBa Huna
FOpreBHa BnagumupoBHa

[Jara nognucanus: 20.05.2025 Jara nogmucanus: 20.05.2025

I'opx Habopa — 2025

WpkyTtck, 2025 T.



1 IlepeyeHb IJIAHUPYEMBIX Ppe3y/IbTAaTOB O0yYeHHs MO JUCLHHUIUIAHE, COOTHECEHHBIX C
IUIAaHUPYEMbIMH pe3y/IbTaTaMHU 0CBOEHHs 00pa30BaTe/IbHOM MPOrPaMMbI

1.1 [ducnpuniuHa «Teopusa 3/1eKTPOMETA/UTyprUYecKUX TPOLECCOB» 00ecrneurBaeT
¢opmupoBaHue C/IeAyIOIUX KOMIIETeHI[UH C YUéTOM UHAUKATOPOB MX JOCTKEeHUs

Kopa, HanMeHOBaHHe KOMITeTEeHIIUH

Kop uHANMKaTOpa KOMIIeTeHIUHI

ITKC-1 I'oTOBHOCTB UCII0/Ib30BaTh OCHOBHBIE ITOHATUSA
TepMOAMHAMUKH, XUMUYECKOM KUHETHKH,

BO3HHUKAIOIIUX B XO/le M3yUyeHUs Tpoliecca
3/1eKTPOJIMTUYECKOTO TT0/TyYeHUs aTFOMUAHUS

[IKC-1.2
3/IEKTPOXVMUH, a TAaKXKe O CTPOEHUH BelljecTBa B 00/1acTu
3J1eKTPOJIMTUYECKOT' 0 TI0JIyYeHUs aJIFOMUHUS
[TKC-6 '0TOBHOCTH UCII0/Ib30BATh (PU3UKO-
MaTemMaTUueCKWy anmnapar Npy pelleHuH 3aau
paT HIpH D Ad, MKC-6.1

1.2 B pe3ysbTaTe 0CBOEHHUsI JUCLUIIMHBI Y 00y4arOIUXCA AO/DKHBI ObITH ChOpMUPOBaHbBI

3aKOHBbI U MOJIe/!
TepMOJMHAMUKWY, [TIepeHoca Teria
Y MacChl IPUMEHUTE/IBHO K
3/IEKTPOXVMUU 1
3/1eKTpOMeTasl/lypruyecKum
TrpoLieccam LIBeTHOM MeTal/Typruv

Kopg,
CopepxaHue HHAUKATOpA Pe3yabTaT 00yuyeHust
HHAUKaTOopa
[IKC-1.2 Wcrosib3yeT OCHOBHBIE TIOHATHS, | 3HATh — OCHOBHbIe dTarlbl U

Harpas/IeHUs] pa3BUTHS
TeOpeTUYeCKOH JIeKTPOXUMUHU U
TeOPUU J1eKTPOMeTa/UTypruueckux
TIPOLIeCCOB U BKJIaJ, OTeYeCTBeHHbIX
YUEHBIX B pa3BUTHe HaYKU;

— OCHOBHBbI€e TTOHATHS, 3aKOHBI U
MO/ie/Ii TepMOJUHaMUKH, [TepeHoca
Teria ¥ MacChbl IPUMEHUTENBHO K
TeopeTUYeCKOH U
BBICOKOTEMITePaTyPHOM
3/IeKTPOXHMUH, a TaKKe
3/1IeKTpPOMeTa/UTypruyecKum
nporieccam LIBeTHOW MeTa/UTypruy;

— TepMOJIMHaMUYeCKYH0 TPaKTOBKY
PaBHOBECHBIX 3JIeKTPOZHBIX
TIOTeHILINaJIOoB;

— KUHeTHUKY 3/1eKTPOXUMHAYEeCKUX
TPOLIeCCOB U OCHOBHBIE MeTO/Ibl
UCCJIe/IOBaHUS 3/1eKTPOXUMUYECKON
KUHETHKY;

— TepMOZIMHaMHU4eCKre OCHOBBI psifia
TeXHOJIOTMYeCKUX MPOLIeCcCOB,
CBSI3aHHBIX C IPUMeHeHreM
pacIyIaB/eHHbIX 371eKTPOJIUTOB;

— aHa/M3 CBSA3U TepMO/IMHaMHUeCKUX
XapaKTepUCTHUK CO CTPYKTYpPOM
pacIijiaBoB M CUIaMU Me>KYaCTUYHOrO
B3aUMO/IENCTBYS.

YMeTb — UC0/1b30BaTh OCHOBHBIE
TIOHSATHS, 3aKOHBI U MOZIe/IN




TepMOAMHAMUKH, TIEPeHO0Ca TeTia U
MaccChl TPUMeHHUTEIEHO K
3/IEKTPOXUMHUH U
3/1eKTPOMETaJTyPrudecKiUM
TrpoLieccaM LiBeTHOW MeTal/Typruu;

— MpaBWIBHO (POPMY/IMPOBATh U
pelaTh pa3HooOpa3Hble MPUKJIaHbIe
3a/1auu, UCITO/Ib3YsI 3HAHHUS O CTPOEHUH
1 PU3MKO-XMMHUYeCKUX CBONCTBAX
3/IeKTPOXUMHUUECKHUX CHCTEM, a TaKKe
TePMOAMHAMUKUA ¥ KUHETUKU
3/IeKTPO/JHBIX ITPOLIeCCOB;

— aHa/IM3UPOBAThH NEPCIIEKTHBHBIE
00J1acTH IPUMEeHeHHsI PacIjlaBlIeHHbIX
3JIeKTPOJIUTOB;

— WCII0/Ib30BaTh 37IeKTPOXUMHUECKHe
MeTO/[bl aHa/IM3a TIPH UCCJIeJOBaHUH
KUHeTUYeCKUX IapaMeTpOoB
3JIEKTPO/HBIX TPOL[ECCOB B PaCTBOPaXx
¥ pacriaBax 3/eKTPOJIUTOB.

BiageTs — CrioCOOHOCTLIO
MCITIO/Tb30BaTh OCHOBHBIE TIOHSTHS,
3aKOHBI U MO/IeJTA TePMOJUHAMUKH,
TiepeHoCa Teria U Macchl
TIPUMEHHUTEJTBHO K eKTPOXUMUH U
3/1eKTPOMETaJTyPrudeCcKiUM
TrpoLieccaM LiBeTHOW MeTal/Typruu;

— CMOCOOHOCTBIO aHA/TU3UPOBATh
CBeJ/IeHUs1 O CTPOEHUM U (PH3HKO-
XUMHYeCKUX CBOMCTBAX
pacriaB/ieHHbIX COJIEBBIX CHCTEM,
3/IeKTPOXUMHUUECKOH TepMOJUHAMUKe
Y KUHETHKe 3JIeKTPOJHBIX TIPOL[eCCOB
B pacTBOpax M pacrijiaBax
3JIEKTPOJIUTOB, a TAKXKe
CHHTe3WpOBaTh 3HaHUs B 00/1aCTH
3/IEKTPOXUMUH.

— MeToZjaMH paboThI Ha (U3NUECKHX
nprbopax, UCIOIb3yeMbIX TTPH
BBITIOJIHEHUH JTab0pPaTOPHBIX PaboT.

IIKC-6.1

Ocy1ecTBiisieT pacyeTsl B
obmacTy Teopuu
3/71eKTPOMeTaLTypruueckux
TIPOL[ECCOB

3HaTh — OCHOBHbIE TTOJIOJKEHUS U
3aKOHbI TeOpeTUUeCKOon
3/IeKTPOXHUMUUY;

-- 00111Ie 3aKOHOMEPHOCTH TIPOLIeCCOB
pacTBOpeHUsI MeTa/yIOB Ha OCHOBaHUU
auarpammel [Typbe (guarpamMMel
norteHyuan—pH).

YMeTb — OCyILIeCTB/IATh PACUETHI B
obsiactv Teopum

3/1eKTPOMeTa/UTy pruyecKux
TIPOLIECCOB;




— WCI0JIb30BaTh OCHOBHBIE TIOHSITHS,
3aKOHBI U MO/IEJTA TEPMOJUHAMUKH 1
XUMWYECKOW KUHETUKU /ISl aHa/In3a U
pacyeTa 3/71€KTPOMEeTa/TyprudecKux
TIPOLIeCCOB;

— WUCTIO/b30BaTh (yH/AaMeHTa/TbHbIe
o01eHKeHepHbIe 3HaHUS MTPU
pacuéte quarpammel [Typ0e;

— WCTI0JTb30BaTh CIIPABOUHYHO
JIUTEpaTypy AJIs1 BHITIOTHEHUS
pacuéTos.

BiaieTh — OCHOBaMU (PU3UKO-
XUMHUYECKHUX pacuéToB
3JIEKTPOMETA/TyPrUUeCKUX
TIPOLIeCCOB;

— omipe/iesieHKe 00/1acTel BbIe/IeHUs
MeTaJIJIOB Ha auarpamme ITyp6e.

2 MecTo aucuunivHbl B cTpykTrype OOII

W3yueHue AUCUUIUIMHBI «Teopusi 3/1eKTpPOMeTa/UTypruueckux IpoLeccoB» 0a3upyeTcs
Ha pe3yjbTaTaXx OCBOEHUs CJeAYIOIIMX JUCLIMIVIMH/TIPaKTUK: «®Pusuka», «XuMUs»,
«MareMaTHKa», «AHanutuueckass U (usnueckass xumusi», «VHMOpMalMOHHbIE TEXHOJOTUM»,
«DJeKTPOTEeXHUKA U 3JIEKTPOHUKA», « DJIEKTPOXUMUS PACIIIaB/IEHHBIX COJIei»

JucuuruiviHa SBIsgeTcss MNpejlIecTBYIOLed [/ AWCLUIUVIMH/TIPAKTHK: «MeTamtyprus
JIETKAX MeTaJIJIOB», «DJIeKTPOMeTa/UTyprysi alfOMUHKSA U IIPOEeKTUPOBaHKe 1L|eX0B 3/71eKTPO/IM3a»

3 O0BeM AUCIUILIMHbBI

O0beM AUCIMIITHHBI cocTaBisieT — 2 3ET

TpyAoeMKOCTb B aKaJeMHUUeCKHUX yacax
. (OpuH akageMuuecKUil yac COOTBeTCTBYeET 45
Bup yueoHo# paboThI
MHHYTaM aCTPOHOMHYECKOT'0 yaca)
Bcero Cemectp Ne 5

OO0111ast TPYZ0EMKOCTD IUCITUTTUHBI 72 72
AyJIWTOpHBIE 3aHATHUSA, B TOM UKC/Ie: 40 40

JIEKITUU 20 20

nabopaTopHbIe pabOThI 10 10

MpaKTUYeCKHe/CeMUHAPCKUE 3aHSITHUS 10 10
KoHrakTHasi paboTa, B TOM Umc/ie 0 0

B (hopme pabOTHI B 3/IEKTPOHHOM
MH(OpMaLMOHHOM 06pa3oBaTebHOM 0 0
cpejie
CamocrosiTenbHasi pabora (B T.4. 32 32
KYpPCOBO€ MMPOEKTUPOBAHUE)
Tpy10eMKOCTb TIPOMEXKYTOUHOM 0 0
aTTecTaluu
By npome)xyTOuHOW aTTecTalyu 3auer,
(MTOrOBOr0O KOHTPOJIS TIO IUCLIUTLIMHE) 3auer, Kypcosast pa6ora Kypcoast

pabota




4 CTpyKTypa U cojiepKaHue JUCLUII/IMHBI

4.1 CBopiHbIe JaHHbIE 110 COAEPKaHHUI0 AUCLUII/INHBI

Cemectp Ne 5

Bupbl KOHTAaKTHOH paboThI
N | Moot | g b | macmn | O | oo
n/n b I/Ii WUII/IMHBI Ne Ko, No Kon. Ne Kon. No Ko, KOH};moml
et - UYac. - UYac. - Yac. - UYac. P
1 2 3 4 5 6 7 8 9 10 11
Beepenue.
I 1 2 2 5 Pedyepar
3/1eKTPOMeTasIypr
317
Paspen 1. Teopus o
2 pacTBOpoOB 2 2 9 5
orpoc
371eKTPOJIUTOB
gg;ﬁi@imlﬁ 13, Oruer ro
3 N 3 8 1 6 1 4 5, 6, 11 naboparop
371eKTPOJHbIN o
7 Ho¥ pabore
Tpoliecc
Eigﬂai];iiaemmﬁ 3,5, Oruer o
4 P " 4 4 2 4 2,3 6 5, 6, 5 yaboparop
5JIeKTPOZHBIN o
7 Ho¥ pabore
riporecc
Pazgen 4.
Kunetrika
3JIeKTPOJHBIX
5 TMpOLIeCCOB B 5 4 4,8 6 Hoxknaz
pacTBopax u
pacriiaBax
3/1eKTPOJIUTOB
IIpomesxyTouHas 3auer,
arrecralys Kypcosas
pabora
Bcero 20 10 10 32

4.2 KpaTkoe co/iep>kaHue pa3/ie/ioB ¥ TeM 3aHATHH

Cemectp Ne 5

No Tema Kpatkoe copepxanue
1 Bsegenue. OCHOBEI ONeKTpoMeTa/l/Iyprus — HayKa, U3ydarorras
371eKTpOMeTasl/Iypruv 3aKOHOMEPHOCTH T10/IyYeHUs] MeTa/lJIOB C TIOMOLLbIO

3/IeKTPUUECKOro Toka. TeopeTnyeckoil 0CHOBOM
3JIEKTPOMETA/UTyPryH SIB/SIETCS 37IeKTPOXUMUS,
paccMaTpHBarolasi 3aKOHOMEPHOCTH B3aUMHOTO
TipeBpallieHus] 3/IeKTPUUeCKOM U XUMUUecKoi dhopm
SHEepPruu. DJIeKTPOXUMMUS — YaCThb XUMUU, U3yydarolas
TipeBpall{eHUs Bell|eCTB Ha rPaHuLie paszesa
TIPOBO/THUK 3/IeKTPUYECTBa MePBOro POfa —
TIPOBOZIHUK 3J/IEKTPUUECTBA BTOPOTO PO/ia,
TIPOUCXO/ISIIIIee C yUacTHeM CBOOOJHBIX 3TIEKTPOHOB.
ONeKTpPOXUMUs 3aHUMAEeTCsI U3yueHneM
3aKOHOMEPHOCTeH, CBSI3aHHBIX C B3aMMHBIM
ripeBpallieHeM XUMHUUeCKOW U 3/IeKTpUuecKoit hopm
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sHepruu. Takum 00pa3oMm, B pe3ysibTaTe MPOTeKaHMUSI
XUMUYECKHUX peaki[iii MOXXHO TOTyYUTh
3JIEKTPUUECKYH0 5Hepruto. C Ipyrov CTOPOHBI,
3aTpauurBasi 3/1IeKTPUUECKYI0 SHEPTUI0 OT BHEIIIHero
HMCTOYHUKA TOKA MO>XHO TIPOBECTH Te ’Ke peakLiu, HO
B 00paTHOM HarpaB/IeHUH, T.€. OCYI[eCTBUTh
XMMHYEeCKOe TIpeBpallleHre. DIeKTPOXUMHUS — CTporast
HayKa, yCTaHaB/IMBalolllasi KOJInueCTBeHHbIe
3aKOHOMEPHOCTH MEeXAY XUMUUYEeCKHUMU,
TOBEPXHOCTHLIMU U 3JIEKTPUUECKUMU CBOMCTBAMU
pa3nuHbIX cructeM. OCOOEHHOCTH
3/IEKTPOXUMUUYECKUX pPeakliid COCTOST B TOM, UTO 3TH
peakLy FreTepOreHHbl. DJIeKTPOXUMUYECKHe PeakLuU
MPOTEKAIOT He Ha JIto00M reTeporeHHOM rpaHuile, a Ha
TaKOW, T/le 37IeKTPOHHAsi IPOBOAUMOCTh
3/IeKTPUUECKOr0 TOKa 3aMeHsIeTCsl MOHHOMU
MIPOBOTUMOCTBI0. OCOOEHHOCTH 3TEKTPOXUMUYECKHIX
SIBJIEHUM COCTaBJISIFOT OCHOBHOE COjlepyKaHue Kypca
“Teopwust 3/1EKTPOMETA/UTYPrudyeCKnuX MpoIjeccoB”.

Paspen 1. Teopus
pPacTBOPOB 3/IEKTPOJIUTOB

BsaumHoe nipeBpaliieHue 371eKTpUYecKou U
XUMUUECKON YHeprui MOXKeT TTPOHCXOUTh B
3/1eKTPOXUMUYECKOW CUCTEMe, OCHOBHBIMU UaCTSIMHU
KOTOPOW sIBJISIIOTCS: MIOHU3WPOBaHHAs Cpe/ia,
obecrieunBaro1Ljasi IPOBOAUMOCTD JIEKTPUUECKOTO
TOKQ, Ha3bIBaeMasi paCTBOPOM 3JIeKTPOJIUTa, U/IH
MPOBO/IHUKOM BTOPOTO po/ia (3/IeKTpUUeCKU TOK B
Hell mepeZlaéTcs 3apsyKeHHBIMU YaCcTUL[aMU —
VMOHAMM); 3/1IeKTPONPOBO/SLIME TBEPbIe Tea,
KOHTaKTHPYIOLI[Ke C 37IeKTPOIUTOM (MeTasyinuecKue,
yTJIePOJIUCThIE, CYIb(MU/IHbIE), Ha3bIBaeMble
3/IeKTPO/IaMH; BHEIITHSIS 1ieTb U3 MeTa//InuecKuX
MPOBO/HUKOB, W/ MPOBOJHUKOB MIEPBOT0 POJa
(3N1eKTpUUeCKUl TOK TiepefiaéTcsi CBOOOAHBIMU
3/1eKTPOHAaMH). DIeKTPOXUMHUYeCKasi CUCTeMa MOYKET
HaXOZUThCSI B paBHOBECHOM ¥ HEPaBHOBECHOM
coctosiHusIX. [IpriMepoM paBHOBECHOTO COCTOSTHUSI
3JIEKTPOXUMHUYECKOUN CUCTEMbI MOXKET OBbITb MeTaJl,
TOTrpy>KeHHbIM B pacTBOP CBoei conu. Eciu
TOTPY3UTh [iBa Pa3/IMUHbIX TBEPABIX Tefa,
00/1afiaroIMX 1eKTPOHHON TIPOBOAUMOCTbBIO
(a/1€KTpOAA), B paCTBOPHI UX 3JIEKTPOJIUTOB, TO MOYKHO
OTMEeTHUTh Ha/IMule Pa3HOCTU MOTEHLIUAI0B MEXY
HUMU (Ta/ibBaHWYeCKWH 31emeHT). Eciu Ha
PaBHOBECHYIO 3JIEKTPOXUMUYECKYIO0 CUCTEMY
HaJI0XKUTh BHELIIHIOIO 3/IeKTPUUYECKYH0 SHEPTUI0
MOCTOSIHHOTO T10J181, TO BO3HUKAaeT HepaBHOBeCHas
3/IeKTPOXHMMUYUeCKasi cucteMa (3/1eKTpOo/M3Hast BaHHa
WU 31eKTponu3ép). PaccmatpuBatoTes ciefytoniye
BOTIPOCHI: TTIOHSATHE 00 37IeKTPOXUMUUECKON CHCTEME;
OCHOBBI TEOPHH 3JIEKTPOJIUTUUECKON AUCCOLMALINY;
ryjipaTaliyisi ¥ COJIbBaTal[Msi MOHOB; ME>XKUOHHOE
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B3aUMOJIENICTBHE.

Pazgen 2. PaBHOBeCHbIM
371eKTPO/IHBIM NPOLiecC

3/1C 3n1eKTpoXUMUUeCKOW CUCTeMbI A0/DKHA
TIPe/ICTaB/ISATh COO0M CYyMMY JBYX 3/IEKTPOJHBIX
MOTeHLIMAa/IOB, K&K/bIM U3 KOTOPBIX OTBEeYaeT
M3MEeHEeHHI0 XMMUUeCKOW SHeprUu Mpy MPOTeKaHUU
YaCTHOM 3/1eKTPO/IHOM peakLvU. Y paBHeHUe JJ1si
3JIEKTPOJHOT0 MOTeHLIMa/lia UMeeT TOT »Ke BUJI, UTO U
ob1riee TepMoAHaMHUecKoe ypaBHeHHe s D/1C, ¢
TOW pa3HUL|eH, UTO B HETO BXOAST aKTUBHOCTH,
BellleCTB, YYaCTBYIOIUX B JaHHOMN 3/1eKTPOJHOM
peakuyu. CTaHAApPTHBIN 3/1IeKTPOAHBINA MOTEHLa
OTBeYaeT MOoTeHLIMany 00paTUMOTO 371eKTpo/ia B
C/yyae, KOrjla akTUBHOCTb KaXKZ0T0 U3 YUaCTHUKOB
3/IeKTPO/IHOM peakLiMy paBHa eguHuLle. B
3aBMCHMMOCTH OT Ha3HAUeHUsI U YCTPOUCTBA B
3/IeKTPOXMMUU PaCTBOPOB MPUMEHSIIOT pa3/IMuHbIe
THUIIbI 3JIEKTPOAOB. /151 XapaKTeprUCTHUKU 3/IeKTPOAa
HeoOX0/IMMO JIaBaTh OIMMCaHWe er0 KOHCTPYKLUH,
CXeMy, BU/J] 37IeKTPOJJHOM peakluu U 3aBUCUMOCTb
BeJIMUMHBI [TOTeHLMasa OT
MOTeHLIMaIoonpeesisonux GakTopoB. [IpuHITO
pas3nuuaTh 3/1eKTPO/bl IEPBOr0 U BTOPOTO Po/a,
ra3oBble, OKUCJIUTE/IbHO-BOCCTaHOBUTE/IbHbIE (MU
PelOKCH-3/IeKTPO/bI) M HEKOTOPbIE CrieliaTbHble
TUIIBI JIEKTPOZIOB. PaccMaTpuBaroTcs criefjyromye
BOMNPOCHI: CKAUKU MOTEHLIMA/I0B Ha TpaHulie paszena
¢as; 3/1eKTpOKMHEeTHYeCKHe SIBJIeHUs B 3/IEKTPOJINTAX;
Teopusi CTPOEHUS IBOMHOTO 37IeKTPUUYECKOTO CJIOS:
3J1eKTPOKANWISIPHBIE SIBJIEHUS B 3JIEKTPO/IUTAX;
CTpOeHHe JBOMHOIO 3/IeKTPUYECKOr0 C/I0sl B
pacrijiaBax; OCHOBHbIE BH/bI 3/IEKTPO/IOB
3/IeKTPOXUMUYECKUX CUCTEM; MTOTEHLUAIbI
3JIEKTPOJOB B PACI/IaB/IEHHbIX COJISIX; AUAarpaMMbl
ITyp6e.

Paznen 3.
HepaBHOBecHbIM
371eKTPO/IHBIM NpoLiecC

Ha nipakTuke f/1s1 BbiZie/IeHUsI e IMHULbI MaCChl
BellleCTBa NMPUXOUTCS 3aTPaurBaTh 3HAUUTEIBHO
OoJibIlIe 37IEKTPUYECKOTO TOKA, YeM 3TO CIeAyeT U3
3akoHa Papajes. [IpUurHbI MOTYT OBITH pa3/TMUHBIMU:
1oOOYHBIEe MPOLIECChI, HE YUMThIBAEMbIE B PACUETAX
(BoccTaHOB/IeHHE BOZIOPO/A TPU 3/1EKTPO/IM3€e BOJHBIX
pacTBOPOB; BOCCTAHOBJIEHUE HATPUS U3 KPUO/IUTA TIPU
3/1eKTPOJIM3€e KPUOJUTO-TJIMHO3EMHBIX PacIljiaBoB);
HeyCTpaHEHHbIe yTeUKHU TOKa (3aMbIKasiHUS);
T0J/lyBOCCTAHOBJ/IEHHE METa/l/IOB [epeMeHHOM
BaJ/IEHTHOCTH TPU MOBBIIIIEHHBIX TIJIOTHOCTSIX TOKa,
COMPOBOXKAOII|eecs: peakLUsMU
JMCTIPONIOPLMOHMPOBaHUS (MPOLECCHI, UAYIIUe MPU
3JIEKTPOJIM3e Cy/bdaTa Men); 0OpaTHOe OKUC/IeHHe
BOCCTaHOBJ/IEHHOT'O )KU/IKOT'O MeTaJljla, 3aXBaueHHOI'0
JBIDKYLLUMCST 9JIEKTPOJIMTOM, Ha aHofie (B
3JIEKTPOMETA/TYPTUU a/IFOMUHUS); XUMUUECKOe
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pacTBOpeHHe BOCCTAHOBJ/IEHHOTO Ha KaTOZe MeTasla.
1711 XapaKTepUCTHKHU TIpoLiecca 3/1eKTpoJin3a 1o
TIPOU3BO/IUTE/TLHBIM 3aTpaTaM TOKa MPUHST
TioKa3aTe/ib, Ha3bIBaeMbIi BBIXOJJOM 110 TOKY. [1Jis
OLIEHKH TIPOU3BO/UTE/IBHBIX 3aTPaT 3/IeKTPOIHEPTUU
BBO/IUTCS TTOKAa3aTesib 3/IeKTPO/M3a — KO3 PULIMeHT
WCTIO/Ib30BaHUs 3/IeKTPOIHEPTUH. PaccMaTpuBaroTCst
CJlefiyIolrie BOTIPOCKI: 37IeKTPOTIPOBOJHOCTh
PaCTBOPOB 37IEKTPOJIUTOB; 37IEKTPONIPOBO/IHOCTD
pacrisiaB/ieHHbIX COJIelf; YKc/ia epeHoca NOHOB,
TIOKa3aTe/Ti JIeKTPOJIN3a.

5 Pazgen 4. KuHetrka
3/1eKTPOJHBIX MPOLIECCOB
B pacTBOpax U pacriaBax
3/1eKTPO/IMTOB

IToj, cKOPOCTBIO reTepOreHHOT0 XUMHUUECKOT0
riporjecca MOHUMaeTCst KOJINUeCTBO BelllecTBa,
TripeTeprieBaroiliee XUMHUUeCKUe TIpeBpallieHus B
e/IMHUITY BPEMEHH Ha eJUMHUYHON TIOBEPXHOCTH
pa3zena ¢a3. BeipakeHHueM CKOpOCTH
3/IeKTPOXUMUYECKOr0 TIpoLiecca siB/sieTCs
abcostoTHas Be/TMUMHA TJIOTHOCTU TOKA Ha 3J7IeKTpo/ie.
[Tocko/IbKY B 2/1eKTPOJIM3Epe pa3Mephl KaTofa 1
aHo/la MOT'YT OBITh Pa3HBIMH, HEOOXOANMO BECTH PeUb
0 KaTOAHOM ¥ aHOJHOM TIJIOTHOCTH TOKa.
PaccmatpuBaroTCs Cyieyrolyie BOPOCHL: TIOHSTHE O
CKOPOCTHU 37IeKTPOXUMUUYECKHX TPOLIeCCOB;
TIOJISIpY3aLUsl U TlepeHarnpshkeHre; aHOIHOe
pacTBOpeHUe MeTaJlJIOB; BU/bI TIOISIPU3ALIUU B
pacIiiaB/ieHHbIX COJISIX; POJIb TiepeHarpsHKeHuUsT
BOZIOPO/ia B 3/IEKTPOMETAJ/IyPruu Cpefi, Co/leprKaliux
TIPOTOHBI; TIPUYMHBI BO3MOKHOT'O 3arpsi3HeHUsT
3JIEKTPOJIUTHOT'O MeTasljla IPUMeCsIMHU TIPU
pachrHUPOBaHUHU.

4.3 IlepeueHb /1abO0PaTOPHBIX PadoT

Cemectp Ne 5

. Ko1-B0 akapgeMuueckux
Ne HaumeHoBaHue 1a0opaTopHO# padoThI
4acoB
1 Omnpepenenve 5/1C rajsBaHUYeCKOro 3/1eMeHTa. 6
TepmoiMHaMMKa raJlbBAHUYECKOI'0 JleMeHTa
7 ONeKTPOXUMHUUYEeCKOe OKCUMPOBaHKe aTFOMUHUS B 4
pacTBoOpax 371eKTPOJIMTOB

4.4 IlepeyeHb NPpaKTHUYECKHX 3aHATHHN

Cemectp Ne 5

. Ko/1-Bo akajieMmuuyecKux
Ne TeMbl NpaKTHUeCKUX (CeMHUHAPCKUX) 3aHATHI
4JacoB
1 OJIeKTPO/Ibl CPaBHEHUS, UCTIO/Ib3yeMble [1s1 4
WCCJIeIOBaHMS PaCIllaB/IeHHbIX Cpej|
2 CocTaB 1 CBOMCTBA 3/1€KTPOJIMTA aTFOMUHUEBBIX 4
3/IEKTPOIM3EPOB




OnekTpoauTHyeckoe padhMHUPOBAHKE UePHOBOM
Meu

4.5 CamocrosiTes1bHasi padoTa

Cemectp Ne 5

Ko/1-Bo akajeMu4ecKHx
JacoB

Harmrcanne KypcoBoro mpoekTa (paboThsl) 7

Hanucanue pedepara

OdopmsieHre 0OTYETOB 110 JTaOOPAaTOPHBIM U

TIPAKTHUUECKUM paboTam

[ToaroroBka K 3auéty

[ToAroTOBKA K MPAaKTUYECKUM 3aHSITUSIM

[ToAroTOBKA K MPaKTUYECKUM 3aHSATUSIM

(y1abopaTopHBIM paboTam)

[ToArOTOBKA K CAjaue U 3allfiuTe OTUeTOB

IToaroToBka npe3eHTanum

[TpopaboTKa pa3/ie/ioB TeOpeTUUeCKOro MaTepHasa

Z

Bupg CPC

OO O (U] W N[
GWIN| N [WW| N U1

B xope npoBezieHust 3aHATUM 10 AUCLUIIMHE UCTIOIb3YIOTCS C/IeAyIOIIie UHTepaKTUBHbIE
MeTo/bl 00yueHus:: B Xozie mpoBeieHNsI TPaKTHUECKHUX 3aHSATHIA U 1ab0paTOpHBIX paboT 1o
Kypcy “Teopus 3/1eKTpoMeTa/Typruueckux MpoLiecCcoB” UCMOb3YIOTCS C/leflyIoLiye
WHTePaKTUBHbIE METO/IbI 00yUeHusi: pa300p KOHKPETHBIX CUTYAL[Hii; TPYTIIIOBbIE JUCKYCCHH.
JIeKIIMOHHBIE U TIPAKTHYeCKHe 3aHSATHS 110 JUCLIMIIIMHE TIPOBOASTCS C UCIO/b30BaHUEM CJlai/i-
MaTepHasioB.

5 IlepeueHb y4eOHO-METOJUUECKOT0 00ecieyeHUsl JUCHUTLTMHBI
5.1 MeToanuecKue yKa3aHHUA /1A 00yUYarOI[UXCSA 110 0CBOEHHIO JUCIUILTMHBI

5.1.1 Metoguueckue yKa3aHus AT o0yJaroimuxcs mno KypCOBOMY
MPOEeKTHPOBaHMI0/padoTe:

Teopus 371eKTpOMeTa/UTypruueckux npoLieccoB [DeKTPOHHBIN pecypc] : MeToz. yKa3aHus 0
BBITTOJTHEHUIO KypcoBoM paboTsl / coct. M.IO. Ky3bmuHa. — pkyTck : M3a-8o UPHUTY,
2018.-19 c.

5.1.2 MeToauuecKue yKa3aHus /ISl 00y4alIHUXCs M0 NMPAKTHYECKUM 3aHATHIM

Teopus 371eKTpOMeTa/UTypruueckux NpoLeccoB [ D/eKTPOHHBIN pecypc] : MeTOZ. yKasaHUsl 10
NIPOBeJileHNI0 MpakThueckux 3aHatu / coct. MLEO. Ky3semuna, M.II. Ky3pmuH. — IpKyTCK :
N3p-Bo UpI'TY, 2013. — 27 c. (JCK-3666)

5.1.3 MeToauueckue yKa3aHus Jjis 00yU4aroIUXcsA 1Mo 1adopaTopHbIM pabdoTam:

1. Teopus 37eKTpoMeTa/lITypruueckrx MpoLeccoB [D1eKTPOHHBIN pecypc] : MeTo/,. yKa3aHHs 10
BBITIOJTHEHUIO JlTabopaTopHbIxX pabot / coct. MLIO. Ky3emuHa. — VpkyTck : M3a-Bo UPHUTY,
2018.-43 c.

2. Ky3pmuHa M.FO Teopus 371eKTpOMeTa/UTypPriueCKUX MPOLecCoB : j1a0. MPaKTUKYM.—
Npkyrtck : U3p-s0 UIPHUTY, 2023. — 64 c.

5.1.4 MeToauueckue yKa3aHHus /i 00yUYarOIUXCA M0 CAaMOCTOATeTbLHOM padoTe:
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Teopus 3/1eKTpOMeTa/UTypruueckux npoLeccoB [ D/eKTPOHHBIN pecypc] : MeTo/. yKa3aHus 110
caMocCTosITe/IbHOM paboTe oOyuaroiuxcsi ouHoi popmbl 06ydenus / coct. M.IO. Ky3bmuHa. —
Wpkyrtck : N3p-s0 NPHUTY, 2018. — 28 c.

6 @DoHj OLEHOUHBIX CPeACTB A/ KOHTPOJIA TeKyllell ycrneBaeMOCTHM U TPOBe/eHUsl
NMPOMEeXYTOYHON aTTeCTaluy Mo JUCHHUIVINHE

6.1 OneHouyHble cpeACTBa /I IPOBEJAEHUA TeKyIlero KOHTPOJIs
6.1.1 cemectp 5 | OTuer no 1abopaTopHoii padore
OmnucaHue npoueaypsbl.

[Tepen mpoBesieHMeM 1abOpaTOPHBIX PabOT BCce oOydatoryecs: 00si3aHbl 03HAKOMUTBCS C
TpaBUIAMUA OXPaHbI TPY/la U CTPOTO UX BBITIOMHATH. K BBINO/HEHHIO 1abopaTOPHBIX paboT
JIOTTYCKarOTCsI 00yYaroIecs, pOC/yIIaBIIie MHCTPYKTaXK TI0 TeXHUKe 6e30MacHOCTH U
c/lesiaBIIMe COOTBETCTBYHOIIYIO 3aMUCh B )KypHase 1o Th B ayauTopuu, npejHa3HaUeHHOM /17151
TIpoBe/ieHus1 1TabopaTOpHBIX PabOT IO AaHHOHN JUCLIUTITHHE.

1. 3alaHue Ha BBITIOJTHEHME 1ab0pPaTOPHOM PaboThI 00yUarOIIUIACS TTOTyYaeT Ha TIPeAbIAyIIeM
3aHsTuu. [Ipy moAroToBKe K 1labopaTopHoii paboTte oOyuaromuiics 00si3aH 03HAKOMUTBCS C eé
cofiep>KaHreM, TIOBTOPUTh WK U3YUUTh TeOPeTHUeCKHH MaTepuasl, OTHOCSIIUICS K pabore,
WCTO/b3Ysl PeKOMeH/IyeMyt0 JInTepaTypy, MOHATH 1ieJib U 3a/jaui paboThl.

2. K Hauasty 3aHATHH [0/DKeH ObITh MOTOTOBJIEH 11a0/I0H OTUYeTa 110 jlabopaTopHOi paboTe, B
KOTOpKI He06X0[UMO BK/TFOUUTE PACUéTHbIe (hOPMYJIbI U TaOJIULIBI [71s1 HAOTIOIeHUH.

3. Otuet odopmisieTcs A1 KaXKoi 1abopaTopHOM paboThl. OTUET AO/DKEH CO/IeP)KaTh
Ha3BaHUe paboThI, M3/10)KeHHe L[e/Td U 3aiay paboThl, KpaTKOe TeOpeTHUeCKoe BBe/jeHUe, CXeMY
yCTaHOBKH M KPAaTKOe OTMMCaHHe MeTOIUKH MPOBeieHNsT PabO0ThI, Tab/MIly C ONBITHBIMU U
pacuéTHBIMU AAHHBIMU; TpaduKu (TaMm, Te 3To TpeOyeTcs), CripaBOUHbIe JJaHHbIE, BLIBO/BI T10
pabote. OTUETHI M0 TabopaTOpHBIM paboTam 0hOPMJISIFOTCSI B COOTBETCTBUM C TPeOOBaHUSMHU
METOIUUeCKUX YKa3aHWi 110 BBITIOTHEHUIO 7abopaTopHbIX paboT u Tpeboanusimu CTO 027—
2021. Cucrema MeHePKMeHTa KauecTBa. YueOHO-MeToAMuecKas JesTe/IbHOCTh. Ob1ime
TpeOOBaHMS K OpraHU3aIvy 1 TIPOBeIeHHI0 labopaTopHBIX paboT. — 17 c.

4. Ha cnepyroleM 3aHATUM OTYET Mpe/ioCTaBIIseTCs IperojaBaTeto /i poBepku. [1pu
3aluTe 0TYETa IPOBepsieTCs 3HaHWe TeOPeTUYeCKOro MaTeprasia COOTBETCTBYIOLMX pPas3ziesioB
Kypca ¥ BOMPOCOB MeTO/IMKH, CBSI3aHHOM C BBIMTOJIHEHHEM PaOOTHI.

Bomnpocs! f71s1 KOHTpoJIs1 (Ha puMepe ylabopaTopHoii paboTsl “Onpeaenenve /1C
rajibBaHUYEeCKOro 371eMeHTa. TepMoiMHaMUKa ralbBaHUYeCKOro 37ieMeHTa”:

1. ITpuBecTy IpUMepbI Ta/ibBaHUYECKHUX LieTel C pacljlaBJIeHHBIMU COJISIMU.

2. KakoB MpUHLIMIT pab0Thl XUMUUECKHUX LieTied C MHIUBUYa/IbHbIMU PacTlaB/IieHHbIMU
COMISIMHA”?

3. KakoB npuHLIMIT pab0OThl XUMUUECKHUX L[eTiel C pacTiaB/ieHHbIMUA COJIEBBIMU CMECSIMU?

4. Tlo KaKOMY MPUHLIUITY CTPOSTCS PsiJibl TOTEHLIMAI0B MeTa/lJIOB B pacrijlaB/IeHHBIX COJISIX?

5. [IpuBecTy npuMepbl UCIIOIb30BaHUS PaCIl/IaB/IeHHBIX 3/IeKTPOJIUTOB B XUMUYECKHX
HMCTOYHUKAX TOKa.

6. KakoBbl TpeOOBaHMsI K aBTOHOMHBIM UCTOUHHMKAM 3/IEKTPHUECKON SHEPTUn?

7. JlaTb onpeziesieHue CTaHAAPTHOrO (HOpMa/bHOr0) MOTeHLMaa 371eKTpoja.

8. [aTe onpeeneHue psijia HarpsHKeHUsI MeTaslIoB.

9. OOBSICHUTD TIPUHLIUTI ZIeMCTBUSI XUMHUUECKUX U KOHLIEHTPAIJMOHHBIX Ta/lbBAaHUUECKUX
3J1eMeHTOB.

10. TanbBaHMYeCKui 3/1eMeHT KoOu-/lanuasi. OObSICHUTE MPUHLIMIT paO0ThI TaTlbBAHUUYECKOTO
yeMeHTa IKOOU-/IaHUA1S1.

11. CocTaBuUTh 3/1€KTPOXUMHUUECKYIO CXeMY XUMUUYECKOT0 ralbBaHUUECKOI0 3/IeMeHTa.

12. KakoBbI CTaHZAPTHBIE IMOTEHI[HMA/IbI META/IIOB, YYaCTBYIOL[UMX B pab0OTe rajbBaHUUeCKOTO
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snemeHTa Ik006u-/lanusss. OnpeseuTh HarpaB/ieHre TOKa.

13. HanrcaTh aHOJJHBIN U KaTO/HBIN TIPOLIeCChl, YypaBHeHHe TOKOOOpa3yolijeii peakijuu B
VOHHOM 1 MOJIEKY/IIPHOM BH/]aX TalbBaHMUECKOT0 31eMeHTa f1Koou-/]aHuams.

14. UTo rnoHuMaeTcs 1oJ, 3/1eKTpoABMXKylen cunon (3/C) anemeHTa?

15. Kax BbInoHUThL usMepeHve J/1C rajbBaHUUeCKUX 3/1eMEHTOB?

14. Kak Beiunciutb D/ C ranpBaHrueckoro ssnemeHTa Ikobu-/Januss? OObICHUTE pa3HULY
MeXX/ly BBIUMCJIEHHOU U M3MepeHHOU BesmurHamu J/1C.

16. TIpuBecTy MpUMepbl XUMUUECKUX UCTOYHHMKOB TOKa. KakoB rpuHLUM paboThl 3/1leMeHTa
Bosbra?

17. CocraBbTe cxeMy cepeOpsiIHO-MarHMeBOTO rajibBaHUUeCKOTo 37ie-MeHTa. Kakue rporecchl
MPOUCXOAAT Ha KaTofe U aHoze? Paccuuraiite 3/1C s3nemeHTa.

18. CocraBbTe CXeMy MeJHO-LIMHKOBOI'O TaJibBaHUUeCcKOoro 3jeMenTa ¢ 0,01 MonsipHbIMu
pacTBopamH cyJib(aTa LUHKa U Me/id. PaccunTaiiTe oTeHLMasbl IUHKA U Me/Id B 3TUX
pacTtBopax 110 ypaBHeHuto HepHcra, 3/1C siemeHTa.

19. Hanmimmre ypaBHeHre peakLyii paCTBOPEHHS aJTFOMUHUS B Pa30aB/ieHHBIX CEPHOU U
a30THOM KWC/I0Tax B MOJIEKY/ISIDHOM U HIOHHOM BU/IaX.

Kpurepumu oneHuBanus.

[TpaBU/ILHOCTb 0(hOPMIIEHHSI OTUETOB U MOJIHOTA OTBETOB Ha BOIMPOCKI 110 KOHTPOJIbHBIM
BOITPOCaM, TMPUBEIEHHBIM K Ka)XK/J0H /1abopaTopHOM paboTe B METOMUECKUX YKA3aHHSIX.
[Togpo6HOe omrcaHue 1abopaTOPHBIX PAOOT M BOMPOCHI K 3alllUTe OTUEeTa MPe/|CTaB/IeHbI B
METO/IMUECKUX YKA3aHHSIX 10 BBITIOJIHEHHIO Tab0paTOPHBIX PaboT.

6.1.2 cemectp 5 | Joknaj
Omnucanue nponeaypel.

Les1bt0 IOATOTOBKYM K ZIOK/IaAy (T10 BBIMTOJIHEHHOH Mpe3eHTal[uH) SB/SeTC s IpopaboTKa
OTJeTbHOTO pa3jiesia TeopeTHueckoro Kypca. OOyuaroluiicss TOTOBAT ITPe3eHTALUI0 110
BbIOpAHHOM TemaTHKe pedepara (COTr/IacCHO BapUAHTY M3 CIMCKa Ipymrbl). [Ipe3eHTanys — He
0oJiee 5 MMH, KOJIMUECTBO C/1ai0B — 15-20.

KpuTtepun oueHuBaHus.

[TostHOTA pacKpbITHsL BOMIPOCA, KaueCTBO BBINIOJIHEHHOM Npe3eHTaluu (opopmiieHue,
VMH(OPMaTHMBHOCTb), OTBETHI Ha BOIIPOCHI ayIUTOPUH TIPU JJOKIaje.

6.1.3 cemectp 5 | Pedpepar
Omnucanue npoueaypsl.

JlaHHBI BUJ, CAaMOCTOSITeIbHOW pabOoThI MpeAToaraeT MHAUBH/yalbHOe CaMOCTOSITe/TbHOE
BBITOJIHEHUEe MTMCbMeHHOU paboThI (pedepara) 1o rpe/jioKeHHON TeMaTHKe C UCTI0/Ib30BaHeM
TiepeyuHsi peKOMeH/[yeMO# JTMTepaTypbl ¥ MH(HOPMALMOHHBIX pecypcoB. Obyuaromuiics
BbIOMpaeT OZIHY U3 Ipe//IOXKeHHBIX TeM /IJIs1 HarucaHus pedepara (COr1acHO MOPsSiIKOBOMY
HOMepY B CITMCKe rpymisl). TekcT pedepara 10/pKeH ObITh BbIosiHeH ¢ omoieio [1K, Ha
mictax 6enoit 6ymaru ¢opmara A4. TTpaBusia oopmieHusi paboThl CTaHAAPTHBI U TIPUBe/IeHbI B
CTO.

Heo6xo/1Mo 1o;r0TOBUTE Mpe3eHTaLuto 1o TeMme pedepara (15—20 cnaiijoB) u caenaThb
JOKag,.

Bonpocs! f/11 KOHTPOJIS:

[TpumepHasi TemaTuKa pedepaTos:
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1. DnekTpoxrMHUueckue cucTemMbl. PaBHOBeCHbIe U HepaBHOBECHbIe NIPOLIeCChl.

2. lanbBaHWYeCKUe 3/1eMeHThI, paboTatoliye B BOJAHBIX cpefiax. ['a/ibBaHUUeCKHe LIeTu C
pacriaB/eHHbIMU COJISIMHU.

3. X¥MUUeCcKre UCTOUYHMKM TOKA C pacIljlaB/IeHHbIMU 3JIeKTPO/IMTaMH.

4. TeopeTueckue OCHOBbI 3/IEKTPOJ/IM3a BOJHBIX PACTBOPOB.

5. DJIeKTPO/IU3 MOHHBIX PACI/IaBOB B LIBETHOW MeTa/l/Typruu.

6. Teopust 5/1I€EKTPOTUTUUECKOW JUCCOLIUALIUN.

7. 'npaparaiys ¥ cobBaTaLysl NOHOB.

8. MeXrOHHOe B3aMO/eHCTBHUE.

9. DyleKTpOKUHEeTUYeCKUe U 3JIeKTPOKAIW/ISIPHbIe SIBJIeHUs B 3JIEKTPO/IUTAaX.

10. CtpoeHure ABOWHOTO 3/IEKTPUUECKOIO CJ1051 B PACTBOPAX M pacruiaBax 3JIeKTPOJIUTOB.

11. TepmopuHamMuyecKasi TPAKTOBKA PABHOBECHBIX 3/IeKTPOJHBIX [TOTEHL[1a/IOoB.

12. Knaccudukanus 371eKTpo/ioB, UCT0/Ib3yeMbIX B BOJHBIX 3/1€KTPO/IUTAX.

13. DneKTpo/pl CpaBHEHMUS], UCITI0J/Ib3yeMble MPU UCC/Iel0BaHNH PacIljiaBleHHbIX COJIeH.

14. Ob1ee TepmogrHamMuyeckoe ypaBHeHHe Ayisi D1C 371eKTpPOXUMUUECKOI CUCTEMBI.

15. MexxayHapopHast KoHBeH1Ms1 06 3/]C 1 3/1eKTPO/IHBIX TIOTeHI[Halax.

16. OnpesienieHe TepMOJUHAMUUECKON YCTOMUMBOCTH 3/IEKTPOXUMHUUECKOU CUCTEMBI B BOJHOU
cpege.

17. TepMoaHAMUKA 3/IEKTPOXUMUUECKUX CUCTEM. DJIEKTPOXUMUYECKHe MeTO/bl UCC/IeZ0BaHUs
TePMOJMHAMUUECKHUX CBOWCTB PaCIlyIaB/IeHHbIX COJIEN.

18. DyieKkTpopl CpaBHEHMS], UCITI0J/Ib3yeMble ITPU UCC/Iel0BaHUSAX BOAHBIX paCTBOPOB
3J1IeKTPOJIMTOB U pacCIl/IaB/IeHHbIX Cpe/,.

19. Beibop snektpozoB cpaBHeHMst. OCHOBHBIE TPeOOBaHMs, TIPebsIB/IsiEMbIe K 3/IEKTPOZAM
CpaBHEHUSI.

20. OCHOBBI COBPEMEHHOI'0 3/IeKTPOXUMUUECKOr0 aHa/Inu3a.

21. TeopeTrueckue 0CHOBBI BosibTaMIiepoMeTpun. Knaccugukarys MmeTog0B
BOJIbTaMITlepoMeTpuH. [IpakTyeckoe prMeHeHre MeTO0B BO/IbTaMIIepOMETPHH.

22. IloTeHLIMOMETPUS.

23. IlonsaTue o KyJI0HOMeTpUU. Buzibl KyJIOHOMETpPOB.

24. MeTo/ibl UCCJIeIOBAHKS 3/IEKTPOXMMUYECKOW KUHETHKU B PacrlylaB/IeHHbIX COMSX:
BOJIbTAMITIEPOMETPHUS; XPOHOIIOTEHLJUOMETPHS.

25. KuHeTHKa 371eKTpoJHbIX MpoLjeccoB. OcoOeHHOCTH KMHETUKH 3/IeKTPO/IHBIX MPOLIECCOB B
pacIiaB/eHHbIX COJISX.

26. Buibl 5/1eKTPOAHOM TMOSIPU3aLUH.

27. IlpuMeHeHMe KaTHOHIIPOBOASAIIMX MeMOpaH B 3/1eKTPOXUMHUYEeCKHX UCCIIeJOBAaHUSIX.

28. Vicionb3oBaHUe pacryiaB/eHHbIX 3/1eKTPOIMTOB B XMMUUECKUX UCTOYHUKAX Toka (XUT).
29. ®H3MKO-XMMHUUeCKHe CBOMCTBA U CTPOEHME pacIllaB/IeHHbIX COJIeH.

30. Tok obmeHa u K03(pPUIMEHT TIepeHoca.

31. /laB/ieHre HaCBILLEHHOTO 1apa pacIulaB/IeHHbIX COJIeN.

32. OHTa/IBIMS CMeLleHNs CONIeBbIX CUCTEM.

33. I110THOCTH ¥ MOJIBHBIN 00BEM

34. BA3KOCTb pacruiaB/ieHHbIX 3/IeKTPOIUTOB

35. DJ1eKTpONpOBOAHOCTb U UMCJla [IepeHoca.

36. DeKTpoIUTHYECKOe TT0/yueHre MeTa/l/TMUueCKOro altOMUHUS (3/1eKTPOJIN3
KPUOJIMTOI/ITMHO3€MHOT' O pacIljiaBa).

37. OneKTponuTUueckoe pahMHUpPOBaHKEe YePHOBOW Me/Iu.

38. OnektponuTuyeckoe padhMHUPOBaHUe cepeOpa U 30/10Ta.

39. DeKTpoJIv3 B MeTa/UTypruv HUKeJist ¥ KobasibTa.

PekomeHyeMasi iuTepaTypa 1o KaK/10il TeMe pedepaTa IpeficTaB/ieHa B METOAUYECKUX
yKa3aHHUsX 110 CaMOCTOSITe/IbHOM paboTe oOyuaroruxcst ouHou popmel obyuenust. [lst 6omnee
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r/1y00KOro u3yueHus BLIOpAHHOM TeMbl pedepata, 00yuarommMcst Heo6XoJuMo paboTaThb C
HECKOJIbKUMH yueOHUKaMH, YKa3aHHbIMHU B CITUCKe PEKOMEH/yeMOM JTUTepaTyphl.

KpuTepun oneHUBaHus.

[TosTHOTa pacKpbITHS TEMBI, TIpe/jjlaraeMoU /s HarmicaHus pedepaTa; repeyeHb UCTIONb3YeMbIX
HMCTOYHUKOB ¥ YPOBEHb KOMITUISTUBHOCTH 110 TeMaTHUKe; KaueCcTBO 0(pOpMIIeHHSI.

[TonHOTa pacKphITUS BOMPOCa, KauecTBO npe3eHTal[uu (opopmaeHue, THGOPMaTUBHOCT),
OTBeThI Ha BOTIPOCKI ayIUTOPUM TIPU JJOK/IA/Jie.

6.1.4 cemecTp 5 | Y cTHBIN onpoc
OnucaHue npoueaypsbl.

B MeToaMuecKux yKa3aHUsIX [0 CAaMOCTOSITe/TbHOM paboTe 00yuaroIuxcsi OUHOU (HOpMBI
o0OyueHUs TIpUBe/IeHbI TeMBI [IJIsi CAMOCTOSATeTbHOT'0 W3yUeHUs pa3/iesia Kypca v peKoMeHyeMast
muteparypa. M3ydyats MaTepuana peKOMeHyeTCs T10 T/laBaM yueOHMKa (yueOHOTro rocooust).
I[TpernoaBaTe/b MPOBOAMT YCTHBIN OMPOC (BLIDOPOUHO M3 00YUarOIIUXCS).

Borpocsl aist KoHTponst (Ha npuMepe Pa3zenal. Teopust pacTBOPOB 3/1EKTPOJIMTOR):

1. TToHsiTHE 06 3/1€KTPOMETa/TypruueckoM mporjecce. D/IeKTPOXUMUUECKUe CHCTEMBI.
PaBHOBeCHbIe ¥ HEpaBHOBECHbBIe MPOLIeCCHI.

2. F'anpBaHWYeCKUe 3/1IeMeHThI, paboTarolliie B BOJHBIX Cpefiax.

3. TpeboBaHMsI K aBTOHOMHBIM HUCTOYHUKAM JIEKTPUUECKON YHEPTHH.

4. TeopeTuueckrie OCHOBBI 3/IEKTPOJIM3a BOAHBIX PaCTBOPOB. AHO/IHbIE U KaTOZHbIE TIPOLIeCCHI.
5. Teopust 371eKTPOMUTHUECKOM Auccotvaiiii. CHUIbHBIE B C/1a0ble 3/IeKTPOJIUTHI.

6. [ToHsiTve 0 KO3 PULIMIeHTe aKTUBHOCTH.

7 CTpoeHHe ABOWHOTO 3/1IeKTPUUECKOr0 C/10s1 B PACTBOPAX 3/1eKTPOJIUTOB.

8. [IpoxoykaeHue 31eKTPUUYeCcKOro TOKa B 3/IeKTPOXUMHUUeCKoM cucTeMe. 3akoHbl dapazes.

9. CocTaB/sitoIye 3/IeKTPOXUMHUYECKON CUCTEMBI.

10. VgeanbHble 1 peasibHble 3/IEKTPOXUMHAUECKHE CUCTEMBI.

Kpurepum ornjeHuBaHusl.
AKTHBHOe yuacTHe 00ydJaroIerocsi B yCTHOM OIpOcCe.
6.2 OueHouHbIe Cpe/iCTBA /I/IfA IPOBe/|eHHs TPOMEe)XyTOUHOM aTTecTalul

6.2.1 Kpurepun wu cpeacrBa (MeTo/bl) OLEHMBAHUA WH/JUKATOPOB [OCTH)KEHUS
KOMIIEeTeHI[UY B PaMKaX NMPOMe)XyTOYHOM aTTeCcTaluu

CpeactBa
(MeToppBI)
NupukaTop focTHxeHus
Kpurepumu onjeHuBanus OLleHMBaHM A
KOMIIeTeHI|M U .
NPOMeXyTOYHOM
aTTecTalyu
[IKC-1.2 CrniocobeH mpaBwIbHO (hOopMy/THUpOBaTh U | TecTUpoBaHHe —TI0

pellaTh  pa3HoOOpasHble TPUKIAJHbIE | pa3fienly Kypca u
33jaud C WCII0/Ib30BaHUEM OCHOBHBIX | YCTHOE

TIOHSITHH, 3aKOHOB u Moziesiel | cobecejoBaHue TI0
TePMOAVNHAMUKH, XUMHUECKOH | BOTIpocam,
KMHETHKH, TIepeHoca Teryla M MacChl J/Is | TIpefHa3HaueHHbIM
aHasM3a 3/IEKTPOXUMUYECKUX U | K 3aUéTy.
3/IEKTPOMETa/UTypruueckiux  MpOLIeCCOB
1IBETHOU MeTasTyprum.
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[TKC-6.1 CrniocobeH  BBITIOJIHATH ~ pacueTbl B | BeimonHeHue u
obnactu TeOpPHUH | YCTHOe
3/IEKTPOMETA/UTyPrHUecKiX IPOLeccoB, | cobeceoBaHe 10
UCTIONb3YS (M3MKO-MaTeMaTU4YeCKU | BOIIpOCaM K
amnmapar, 3HaHWs ~ OOIIeld  XUMWH, | 3all[UTe KypCOBOH
TeopeTUYeCcKon 3/IEKTPOXUMUM, | pabOTBhI.
MaTeMaTHKH, (GU3NUeCKON XUMHUU. YMeeT
orpeziensTh obnactu BbI/|e/IeHUs
MeTa/sioB Ha guarpamme [lypbOe u 3HaeT
o0le  3aKOHOMEpPHOCTH  IPOLIeCCOB
pacTBOPeHUsI MeTalIOB.

6.2.2 TunoBbIe O1|eHOUHBbIE CPeACTBA NPOME)XXYTOYHO! aTTecTaniu

6.2.2.1 Cemectp 5, TunoBble oLjeHOYHBbIE CPeJCTBA /A/isi NPOBe/JeHUus 3aueTa 1o
JHUCIHILIHHE

6.2.2.1.1 Onucanue npoueaypsl

[Ipoueaypa npoBeseHys 3auéTa 10 KypCy COCTOUT U3 2-X yacTei.
Pazgen 3. “HepaBHOBeCHBIH 3/1eKTPO/[HBIN TPOLieCcC” 00yYaroIviiCs C/IaeT B BUJIE TeCTa.
OcTasbHbIe TeMBI — B BHZIe YCTHOTO cobeceioBaHKs TI0 BOIIPOCaM, MpeAiHa3HAUeHHBIM K 3aUéTy.

IIpyimep 3aaHu:

[TepeueHb BOIIPOCOB K 3a4€Ty 110 AUCLIUIIIMHE:

1. TTonsiTHe 06 37meKTpoMeTaTypruueckom rpoiecce. OCHOBHbIE 3Tarlbl U HallpaB/IeHuUs
PasBUTUS TEOPETUUYECKOM 3JIEKTPOXUMUU U TEOPUH 37IEKTPOMeTa/TypPrudecKrx NpoLeccoB U
BKJ/Ia/l OT€YeCTBEHHBIX YUEHBIX B Pa3BUTHE HAYKU

2. DNeKTpoXuMHUUeCcKre CUCTeMbl. PaBHOBeCHbIe Y HepaBHOBeCHbIe MpoLiecchl. ['abBaHnUecKkue
3/IeMeHThI, paboTarollye B BOJHBIX cpeJjaX. ['ajlbBaHUUeCKye 1My C paclljlaBJieHHbIMU COJISIMHU.
XHMHUUeCKre UCTOYHMKU TOKA C pacIijlaB/IeHHbIMU 3/IeKTPOJINTAMU.

3. TeopeTrueckue OCHOBBI 3JIEKTPO/IM3a BOJHBIX PACTBOPOB. DJIEKTPOJIU3 MOHHBIX PaCIl/IaBOB B
LIBETHOW MeTa/UTypPruu.

4. 3/1C 31eKTpOXUMHUUYECKOM CUCTEeMBI U 3/IeKTPO/IHbIE MTOTeHLUasbl. TepMoArHaMHUUecKas
TPaKTOBKA PaBHOBECHbIX 3/IEKTPOJHBIX [IOTEHL[AAJIOB.

5. Ob11jee TepMogrHaMUUeckoe ypaBHeHue it IC 3/1eKTpOXUMHUUYECKOM CUCTeMBI. BBIBO/
TepMOZAMHAMUUYECKOro ypaBHeHUs /151 O/1C 3/1eKTPOXMMUYECKON CUCTEMBI.

6. Ob11iee ypaBHeHuUe /1JIs1 37IEKTPOJHOTO TIOTeHIMaa. Psiji HanpshkKeHUst MeTaslIoB.
CraHziapTHbIe 3/IeKTPOHbIe IMOTeHLMa/Ibl MeTa/llIOB B BOAHBIX pacTBOpPax.

7. Pl NOTEHLIMA/IOB MeTa/UIOB B PacIljlaB/IeHHbIX COJISAX.

8. Knaccudwukarys ¥ IpUHIMIT PabOThI 37IEKTPO/IOB, UCITO/Ib3YEMbIX TTPU U3yUe€HUH TTPOIIECCOB,
MPOTEKAIoLMX B BOAHBIX Cpeiax.

9. BIOOp 371€KTPO/IOB CPAaBHEHUSI /I/1s1 pacriylaBieHHbIX cpeji. OCHOBHbIe TpeOOBaHUs,
rpe/ibsiB/sieMble K 3JIeKTPO/jaM CpaBHEHUSI.

10. Ocob6eHHOCTH KUHETHUKHU 3JIEKTPO/IHBIX TPOLIECCOB B PACIIAB/IEHHBIX COMISIX. BU/BI
3/1IeKTPO/JHOM TO/ISIpY3aLivy B PaCIl/IaBleHHbIX COJIsAX. MeTo/bl UCC/IeJ0BaHus
3JIEKTPOXMMUYECKOM KUHETUKY B PacIlylaBleHHbIX COJISIX: BOJIbTaMIIEPOMETPHSI;
XPOHOMNOTeHLMOMeTpus1. [IpoBecTr CpaBHUTE/IBHYIO OLIEHKY pa3/IMYHbIX METO/0B
WCC/IeIOBaHUS 3JIEKTPOXMMUYECKOM KUHETUKY B MOHHBIX pacrjiaBax.
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11. Ha3BaTb 06macTt npuMeHeHUs TIOHSTHH, 3aKOHOB U MOZe/ell TePMOJUHAMUKH, XUMHUEeCKOH
KWUHETHKU, 3/IeKTPOXMMUU B KOHTEKCTe IOHUMaHUS 371eEKTPOXUMUUECKHX U
3/1eKTPOMeTasyTypruyeckux MpoLeCcCcoB.

6.2.2.1.2 Kpurepuu orjeHuBaHUsA

3auTeHO He 3auTeHo
CrniocobeH npaBWIbHO (hOPMYIMPOBATh U He cniocobeH npaBuibHO YOPMYIMPOBATh U
peliaTh pa3HooOpa3Hble MPUK/IaZHbIe 33/laud | pellaTh pa3HOOOpa3Hble TIPUKJ/IaIHbIe 3ajaui
C UCI0/Ib30BaHWEM OCHOBHBIX TIOHSATHH, C WCII0/Ib30BaHeM OCHOBHBIX MOHSITHH,
3aKOHOB M MO/le/ieil TepMO/JUHAMUKHY, 3aKOHOB U MOZeJiel TepMOITMHAMUKH,
XUMUYECKOW KMHEeTHUKH, IlepeHoca Teria u XUMUUYECKOW KMHeTHUKH, TlepeHoca Teria U
Macchl Ji7IsI aHa/Ii3a 3/1IeKTPOXUMHUUeCKUX U Macchl JI7Isl aHa/IM3a 3/1eKTPOXUMUYECKUX U
3/IeKTPOMeTaslyypruyeckux MpoLieccoB 3/1eKTPOMeTasl/lypruueckix npoLieccoB
L[BeTHOW MeTasTypruu. L[BETHOM MeTaJlsTypryu.

6.2.2.2 Cemectp 5, TunoBbIe o1jeHOUHBbIE CPe/ICTBA /ISl KYPCOBOH PadoThI/KypCcOBOro
NPOeKTUPOBaHUs MO0 AUCIUIINHE

6.2.2.2.1 Onucanue npoueaypol

BeirosiHeHMe KypcoBoii paboTsl 1 yCTHOe cobeceZioBaHMe TI0 BOIPOCaM K 3alliTe KypCOBOM
paboThL.

IIpumMep 3a1aHUd:

1. OcobeHHOCTH 3/1EKTPOXUMHUUECKHX MPOLieccoB. [IpOBOJHUKY TTEPBOTO ¥ BTOPOTO POJa,
MIpUMepkl. DJIEKTPOIUTUUECKOe padvHMPOBaHKe YepHOBOW Meau. Cilyuyar COBMECTHOTO
BOCCTaHOBJ/IEHUS Ha KaTO/e pa3/IMuHbIX MeTa/l/IOB IIpU 371eKTposiu3e. [IpUynHbl 3TOro AB/IeHUs.
2. luarpammel [1yp6e (paBHOBeCHbIe JuarpaMMel roteHuaa—pH). Mcrosb3oBaHue
¢byHAaMeHTaIbHBIX 00IL{eMHKeHePHBIX 3HaHUM TP pacyeTe U TIOCTpoeHUH guarpamm [Typoe.
3. TIpuHLMN TToCcTpoeHust ArarpamMmel [Typ6e.

4. Ha3nauenue auarpammel [1yp6e. OrpaHuueHysi IpUMEHUMOCTH Juarpammsl [1ypoe.

5. [IpeyioXKUTh METOAUKY IPOBeZeHUs SKCIIepUMeHTa 10 U3y4YeHUIO TI0BeleHUsI MeTaJlla B
KOPPO3MOHHOM CpeJie U NPOaHa/IM3upOBarTh I0/IlyuyeHHble pe3y/IbTaThl.

6. Mo>xHO i1 110 fuarpamMme ITyp6e o1 eHUTb BO3MOXKHOCTh KOPPO3UH?

7. MoxxHo /i 1o irarpamme [Typbe orjeHUTh CKOPOCTh KOPPO3MOHHBIX TIPOL[ECCOB?

8. KakuM paBHOBeCHSIM COOTBETCTBYIOT T'OpPHU30HTa/IbHbIE TMHUW Ha AuarpamMe I1yp6e?

9. KakrM paBHOBeCHsIM COOTBETCTBYIOT BepTHUKa/IbHbIE IMHUM Ha Auarpamme [Typbe?

10. KakuM paBHOBeCHsIM COOTBETCTBYIOT HaK/IOHHbIe JTMHUM Ha Auarpamme I1ypoe?

11. Pacuet u moctpoeHue fuarpammbl [1ypbe Ha iprMepe CHUCTEMBbI aTFOMUHUI—BO/A.

6.2.2.2.2 Kpurepuu o1jeHUBaHUs

Y posierBopuTe/IbH
OT1/1MuHO Xopouro o HeypoBiierBopuTe/1bHO
Criocoben IemoHcTpHUpyeT HemoHCTpUpYeT He criocoben
BBITIOJTHSTh XOPOLIYIO HU3KYIO CTIOCOOHOCTh | BBITIOHATH PACYeThI B
pacueTsl B 06/1aCTH CTI0OCOOHOCTH BBITIOJTHSITh pacyeThl B obacT TeOpuHr
TeOpUU BBITIO/THSTh obsacTu Teopuu 3/IeEKTPOMETAJ Ty Pruuec
3/IEKTPOMETA/UTYpPr | pacueThl B 00/IACTH | 3JIEKTPOMETA/UTypIrud KHX TIPOLIECCOB,
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MYeCKUX TeOpUU €CKHMX TPOLIeCCoB, UCTIOJIb3YS (PU3UKO-
TIPOLIEeCCOB, 3/IeEKTPOMETasUTypr | WCIO/b3ys PU3UKO- MaTemMaTHuuecKui
WCro/b3ys (HU3MKO- MYeCKHUX MaTeMaTHUueCKui arriapar, 3HaHUs 001
MaTeMaTHu4ecKuit TIPOLIeCCOB, arrapar, 3HaHUsI XUMUH, TeOpeTHUYeCKOU
anrapar, 3HaHWsl | UCTO/b3ys (PU3MKO- o01elt XumMuH, 3/IeEKTPOXUMUH,
ob1el Xxumuy, MaTeMaTH4ecKuil TeopeTUYeCKOM MaTeMaTHKHy,
TeOpeTH4eCKOU anrapar, 3/IEKTPOXUMMUH, ¢usnyeckoit xumuu. He
3/1eEKTPOXUMUH, 3HaHUs 001Leit MaTeMaTHKH, yMeeT orpe/ie/isiTh
MaTeMaTHKH, XUMUH, (bur3rUecKoil XUMUU. o0s1acTy BhifieIeHUsT
¢busnueckoit TeopeTHUYeCcKoi [leMoHCTpUpYeT MeTaslJIoB Ha iuarpaMme
XUMHHU. YMeeT 5JIEKTPOXUMUH, cabble yMeHUsT ITyp6e u He 3HaeT
orpefiesnsiTh MaTeMaTHKH, ornpeZiensiTb obsacty | o61rie 3aKOHOMEePHOCTH
obsactu dusnueckoin Bbl/leJIeHUs] MeTa/l/IoB | TIPOLIeCCOB PaCTBOPEeHNUsI
BblZle/IeHUsT XUMHUU. YMeeT Ha Auarpamme Ilypbe MeTasljIoB.
MeTasl/IoB Ha oripeienTh Y 3HaHUS 00IIMX
mvarpamme Ilypbe obsactu 3aKOHOMepHOCTel
Y 3HaeT obrue Bbl/le/IeHUsT TIPOLIeCCOB
3aKOHOMEPHOCTH MeTaslIoB Ha pacTBOpeHust
TNIPOLIeCCOB auarpamme ITypbe MeTasl/IoB.
pacTBOpeHUs ¥ 3HaeT o01ue
MeTasljIoB. 3aKOHOMEPHOCTH
TpOLIeCCoB
pacTBOpeHUst
MeTaslioB, HO
3aTpyHSeTCs C
OTBETOM.

7 OcHOBHas y4yeOHas MTepaTrypa
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5. Ky3pmuna M. FO. SnekTpoxumusi pacrijiaB/ieHHBIX coJieid. 130paHHbIe BOTIPOCHI
BBICOKOTEMITIEPATYPHOM 3/1EKTPOXUMMH : KOHCIIEKT JIEKLJUM 110 crietaabHocty 150102 -
"MeTannyprus [jBeTHbIX MeTa/JIoB" AHeBHOM U 3a04HOM (hopm 00yuenus / M. FO. Ky3bmuHa,
2008. - 30.

6. Kysemuna M. FO. TepmoariHaMuKa pacrijlaB/IeHHbIX MeTa/l/IMUeCKUX U COJIeBBIX CUCTEM :
KOHCIIEKT JIEKLIUM Jy11 MarucTpoB 1o HanpasseHuto 150400 "Metamnyprus” / M. FO. Ky3pmuHa,
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7. TaneBckuii I'. B. MeTtauiyprusi aftoOMUHUS : CIIPABOYHUK T10 TEXHOJIOTMUECKUM U
KOHCTPYKTMBHBIM U3MepeHusiM U pacuetam / I'. B. 'aneBckuid, M. f. Munnuc, I'. A.
CupasytauHoB, 2013. - 234.

8. Kpatkuii cripaBOYHMK (PU3UKO-XUMHUYeCKUX BesuurH / cocT. H. M. bapoH [u ap.]; mog pea. A.
A. Pappens, A. M. IToHomapeBo#, 2010. - 237.

9. JIuguH P. A. KOHCTaHThI HEOpPraHUUeCKHX BellleCTB : CripaBouHUK / P. A. Jlugus, JI. A.
Anppeesa, B. A. Monouko; oz pex. P. A. JIuguna, 2006. - 685.

10. JTuguu P. A. CripaBOYHMK 110 HEOPraHUYeCKOW XMWY : KOHCTAaHTbl HEOPraHUYeCKUX
BemlectB / P. A. Jlunun, JI. JI. AugpeeBa, B. A. Monouko ; noa pen. P. A. Jluguxa, 1987. -
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9 Pecypcol cetu IHTepHeT

1. http://library.istu.edu/
2. https://e.lanbook.com/

10 IIpodeccuonanbHbIe 6a3bl JAHHBIX

1. http://new.fips.ru/
2. http://www1.fips.ru/

11 TIlepeuenr WH(OPMAIUMOHHBIX TEXHOJIOTHH, JIMIEH3MOHHBIX ¥  CBODOAHO
pacnpocTpaHsieMbIX CHeI[Ha/TU3HPOBAaHHbIX MPOrPaMMHBIX CPeACTB, HH(OPMaLMOHHBIX
CIIPaBOYHBIX CUCTEM

1. Microsoft Office 2007 VLK (noctaBku 2007 1 2008)

2. Microsoft Windows (XP Prof + Vista Bussines) rus VLK noctaBka 08_2007
12 MaTepua/IbHO-TEXHUUYECKOe 00ecreueHne JUCIHITHHBI

1. Mynstumeua-ripoektop Acer XD1150 ADV.DLP.ZOOM.SVGA800*600
2. OkpaH Projecta SlimScreen HacTeHHBI

3. OkpaH Ha wratuBe ScreenMedia Apollo-T

4. Becol TexHnueckue sabopatopusie "BT-1500"

5. ITotennmocrar P-250 SM
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6. Mynstumerp RGK DM-20

7. DJIeKTPOIUTUUECKast sTueiika

8. XnopcepeOpsiHBINA 3/1eKTPO/, CPaBHEHMsI, paboure 3/1eKTpo/bl (Me/ib, LIMHK, aTFOMUHUN)
9. ConeBo¥ MOCTHK

10. PacTBOpBI 3/1€KTPOJTMTOB 3aJaHHOW KOHL|EHTPALMHU /IJIs1 BBIITO/THEHHS TabopaTOpHBIX paboT
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