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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 TTOHSITHSI,
3aKOHbI U MO/Ie/Id TePMOIMHAMUKY, XUMUUEeCKOU

pellieHus 3a/jau, BO3HUKAIOIUX B X0/e
ripodecCHOHabHON J1eATeTbHOCTH

. [IKC-1.2
KUHEeTHUKH, 3/IeKTPOXUMHU B NPO(eCcCUOHATBHON
JlesATe/IbBHOCTH
[MTKC-7 I'0TOBHOCTb UCII0/Ib30BaTh (PU3UKO-
MaTeMaTUueCKWy anmnapaT U MPOBOJUTh pacyeThl J/1s TKC-7.2

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;

— TepMOJIMHaMUYeCKYH0 TPaKTOBKY
PaBHOBECHBIX 3/IeKTPOZHBIX
TIOTeHILINaJIOoB;

— KUHeTUKY 3/1eKTPOXUMHAYEeCKUX
TIPOLIeCCOB U OCHOBHBIE MeTO/bl
WCCJIe/IOBaHUS 3/1eKTPOXUMUYECKON
KUHETHKY;

— TepMOZIMHaMHU4eCKre OCHOBBI psifia
TeXHOJIOTUYeCKUX NPOLIeCCOB,
CB$I3aHHBIX C [IPUMeHeHreM
pacIyiaB/IeHHbIX 371eKTPOJIUTOB;

— aHa/M3 CBSA3M TepMO/IMHaMHUeCKUX
XapaKTepUCTHUK CO CTPYKTYpPOM
pacIijiaBoB ¥ CUIaMU Me>KYaCTUYHOrO
B3aUMO/IENCTBYS.

YMeTb — UC0/1b30BaTh OCHOBHBIE
TIOHATHS, 3aKOHBI U MOZIe/Iv
TepMO/JJMHAMUKH, TlepeHoca Teria U
MacCbl IPUMEHNUTE/IBHO K
3/1IeKTPOXHUMUU U
3/1IeKTpPOMeTa/UTypruyecKum
nporieccam LIBeTHOW MeTa/UTypruy;

— MpaBWIBHO (YOPMYJIMPOBATh U
pelath pa3HooOpasHble MPUK/IaiHble
3a/ja41, UCTOJIb3Ys 3HAHUSI O CTPOEHUM




U (PU3UKO-XMMHUUECKUX CBOMCTBAX
3/IeKTPOXUMHUUECKUX CHCTEM, a TaKKe
TePMOJUHAMUKN U KUHETUKU
3/IeKTPO/JHBIX ITPOLIeCCOB;

— aHa/IM3UPOBaTh MEPCIIEKTUBHbIE
00J1acTH IPUMEeHeHHsI PacIjlaBlIeHHbIX
3JIEKTPOJIUTOB;

— WCII0/Ib30BaTh 37IeKTPOXUMHUECKHe
MEeTOZIbI aHa/M3a MpU UCCIIeJ0BaHUU
KUHeTUYeCKUX I1apaMeTpOoB
3JIEKTPO/IHBIX MPOLIECCOB B PaCTBOPAaXx
¥ pacriaBax 3/eKTPOJIUTOB.

Biagerh — CrioCOOHOCTHIO
aHa/M3UPOBAThb CBeJIeHHsI O CTPOEHUU
U (PU3UKO-XMMHUUECKUX CBOMCTBAX
pacriyiaB/ieHHbIX COJIEBBIX CHCTEM,
3/IEKTPOXUMHUUECKOHN TePMOJUHAMUKE
Y KWHeTHKe 3JIeKTPOJHBIX ITPOLIeCCOB
B pacTBOpAax M pacruiaBax
3/IeKTPOJIUTOB, a TaKXKe
CHHTe3UpOBaTh 3HaHWs B 00/1aCTH
3/1eKTPOXVMHUH.

— MeToZ:aMu paboThI Ha (HU3NUECKIX
nprbopax, UCT0JIb3YeMbIX ITPU
BBITIOJTHEHUH JTA0OOPATOPHBIX paboT.

ITKC-7.2

Ocy1ecTB/sieT pacyeThl B
obsactu Teopun
3/1eKTPOMeTa/UTypruyecKux
TIPOL[eCCOB

3HaTh — OCHOBHbIE TIOJIOXKEHUS U
3aKOHbI TEOPeTUYEeCKOU
3/1IeKTPOXUMUM;

00111e 3aKOHOMEPHOCTH TPOL{eCCOB
pPacTBOpPeHUsI MeTa/lJIOB Ha OCHOBAaHUM
mrarpammel [Typ6e (ararpamMmbl
noteHiuan—pH).

YMeTb — OCyI1leCTB/IATh pacyeThl B
obsiacTu Teopuu
3/1eKTPOMeTa//Typruyeckmux
TIPOLIeCCOB;

— HUCI10/1b30BaTh OCHOBHbIE TIOHSITHS,
3aKOHbI U MO/Ie/T TePMOJUHAMUKU U
XUMUWYECKON KUHEeTHKH JJIsl aHa/u3a U
pacueTta 3/1eKTpPOMeTauTyprudeckux
TIPOLIECCOB;

— HUCI10J1b30BaTh (hyH/jaMeHTasbHbIe
o01erHKeHepHbIe 3HaHUS MTPU
pacuéTe auarpamMmsl [1ypbe;

— HUCI10/1b30BaTh CIIPaBOUHYHO
JIUTePATypy AJisl BHITIOTHEHUSI
pacuéTos.

Bnaaerb — ocHoBaMU (PU3HKO-
XUMHUYECKHUX pacuéToB
3/1IeKTPOMEeTasTyprudeckux
TIPOLIECCOB;




— onpefiesieHre 001acTel BbIieIeHUsT
MeTaJUIoB Ha sinarpamme Iyp6e.

2 MecTo pauciMIuiMHbI B cTpyKType OOII

N3yueHne AWUCLMIUIMHBI «Teopusi 37eKTpoMeTalypruueckux IpoLeccoB» 0OasupyeTcs
Ha pesyjbTaTaX OCBOEHUS C/IeAYIOIIUX JAUCLIMIUIMH/TIPAKTUK: «Dusuka», «XuMHUs»,
«Maremartuka», «AHanuTHUecKas U (pusnveckass XuMus», «VH(pOpMaLMOHHbIe TeXHOJIOTUN»,
«DJIEKTPOTEeXHUKA U 3/IeKTPOHUKa»

OucuunivHa sBsSieTCsl TpeALIecTBYIOLIeN [/s AUCLUILIMH/TPAKTUK: «MeTtasnyprus
JIETKHUX MeTaslyioB», «[Ipou3BOACTBO a/lfOMUHKS U MarHusi ¥ IPOeKTUPOBAHUE LIEXOB»

3 O0beM AUCIHMILTHHbBI

O6beM auCIUIUTHHBI cocTaByisieT — 4 3ET

TPpyA0eMKOCTh B aKafileMHYeCKHX Yacax
(OpvH akaZieMU4yeCcKri yac COOTBETCTBYeT 45 MUHyTaM
Buj; yue0HOI padoThI aCTPOHOMMYECKOr0 Yaca)
Bcero T(;)exge(é Cemectp Ne 4

OG611ast TPy0eMKOCTb 144 36 108
JCLIUTIAHBI
AyauTOpHBIe 3aHATHS, B TOM 18 ’ 16
yucse:

JIEKLIUU 6 2 4

nabopaTopHbIe pabOThI 6 0 6

MpakTU4YeCcKrue/ceMruHapCKre 6 0 6
3aHATUS
KonTakTHas pabora, B TOM 0 0 0
yucie

B (hopme pabOTHI B
S/IeKTPOHHOH 0 0 0
“H(OpMaI[IOHHOU
obpa3oBaresibHOM cpefie
CamocrosiTenbHas paborta (B
T.4. KypCcoBoe 122 34 88
TIPOEKTHPOBAHKE)
TpynoeMKOCTb 5 4 0 4
TPOME)KYTOUHOM aTTeCcTaluu
Buj npomexxyTouHOU
aTTecTaluu (UTOrOBOTO , 3auet, KypcoBas 3aver, Kypcopas paboTa
KOHTPOJIS 110 AUCLIMIIIMHE) pabota

4 CTpyKTypa U cojepKaHue JUCLUII/INHBI
4.1 CBopHbIe JaHHBbIE 110 COAEPKaHHUI0 AUCLUII/INHBI

Cemectp Ne 3

No Haumenosanue Bujbl KOHTaKTHOH pabdoThI CPC dopma
n/n pasjiesia ¥ TeMbl Jlekuuu JIP [13(CEM) TeKyIllero
M CIMILTHHBI Ne | Kom. | Ne | Kom. | Ne | Kon. | Ne | Kon | KoHtpons
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UYac. Yac. Yac. UYac.
1 2 3 4 5 6 7 8 9 10 11
Bsepgenue.
p | Ocuossl 1 2 1,2 | 34 | Pedepar
3/1eKTPOMETasTypr
uu
IIpomesxyTouHas
aTTecTalys
Bcero 2 34
Cemectp Ne 4
No HaumeHoBaHue JIeKuHHB“AH KOHT;;;(; HOH paﬁonﬁlB (CEM) CPC dopma
n/n pa3;zena 1 TeMbI N Ko N Kon. N Kon. N Kon. T(;Kym:ro
JAVICI{UILUTAHBI o Yac. o Yac. o Yac. o Yac | KOHTPOIA
1 2 3 4 5 6 7 8 9 10 11
Pazgen 1. Teopus Y CTHBL
1 pacTBOpOB 2 1 9 10
orpoc
371eKTPOJIUTOB
Paspen 2.
PaB’?{OBeCHLIﬁ 2,3, Oruer nio
2 N 3 1 1 6 1 4 5, 6, 49 saboparop
3/IeKTPO/HBIN N
7 HoW pabore
riporecc
Pazzen 3.
3 | HepasHosecHbiii 4 1 2 2 L5 | 9 Tecr
3/1eKTPOJHBIN
Tiporiecc
Pazpen 4.
Kunetrka
371eKTPOAHBIX
4 MpOLIeCCOB B 5 1 4,8 20 Hoxknag,
pacTBopax u
pacruiaBax
371eKTPOJIUTOB
ITpomexxyTouHas 3auer,
arrecranys 4 Kypcosas
pabota
Bcero 4 6 6 92

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

Cemectp Ne 3

No Tema Kpatkoe copepxaHue
1 Beegenue. OCHOBEI ONeKTpoMeTa/l/Iyprus — Hayka, U3ydaroras
371eKTPOMeTasl/Iypruv 3aKOHOMEPHOCTH T10/IyYeHUs] MeTa/lJIOB C TIOMOLLbIO

3JIEKTPUYECKOro TOKa. TeopeTnyeckor OCHOBOM
3/IeKTPOMeTa/UTyPruu SIBISIeTCS 371eKTPOXUMUS,
paccMaTpuBarolasi 3aKOHOMEPHOCTH B3aUMHOI'O
TipeBpalleHHs 3/1eEKTPUUeCKON U XMMUUeCKor (GopM
SHepruu. DJIEKTPOXUMMUS — 4aCTb XMMUH, U3ydarolas
NIpeBpallieHUs BelljeCTB Ha FPaHuLie paszesa
MIPOBO/JHUK 3/1eKTpHUYeCTBa epBOro pofa —
MIPOBOJHUK 3J/IEKTPUUECTBa BTOPOTO po/ia,
TIPOUCXO/ISAIIIee C yYacTHeM CBOOO/IHBIX /IEKTPOHOB.
ONeKTpPOXUMHUS 3aHUMaeTCsl U3yueHneM
3aKOHOMEPHOCTeH, CBSI3aHHBIX C B3aUMHBIM
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npeBpalljeHieM XUMHUYeCKO# U 371eKTpuuecko ¢hopm
sHepruu. Takum oO6pa3oMm, B pe3ysbTaTe MPOTeKaHUs
XUMHUYECKUX pPeakiui MOXXKHO TOJIyUYUThb
3/1eKTPUYECKY0 3Hepruto. C Apyrou CTOPOHbI,
3aTpayrBas 371eKTPUYECKYH0 SHePTUI0 OT BHEIIHEro
VCTOYHMKA TOKAa MOXXHO TIPOBECTH Te ke peakliy, HO
B 00paTHOM HarpaB/IeHUH, T.€. OCYILeCTBUTh
XUMUUeCKOoe MpeBpallleHre. JIeKTPOXUMUS — CTporast
HayKa, yCTaHaB/IMBaoIasl KOJMYeCTBeHHbIe
3aKOHOMEPHOCTU MeXAY XUMUUEeCKHUMH,
TOBEPXHOCTHBIMU U 3JIEKTPUYECKUMU CBOHMCTBaMU
pa3nyHbIX cucteM. OcobeHHOCTH
3JIEKTPOXUMHYECKUX PeakLjui COCTOAT B TOM, UTO 3TU
peakiuK reTeporeHHbl. D/IeKTPOXUMUYECKHE peakLin
MIPOTEKAIOT He Ha /TI000i reTeporeHHoM TpaHulle, a Ha
TaKOM, I/le 37IeKTPOHHAasi IPOBOJUMOCTD
3JIEKTPUYECKOr0 TOKa 3aMeHsIeTCs] HOHHOU
TIPOBOIUMOCTBI0. OCOOEHHOCTU /IeKTPOXUMUYECKUX
SIBJIEHUM COCTaBJ/ISIFOT OCHOBHOE COJZlepyKaHue Kypca
“Teopusi 3/1IEKTPOMETa/JTyPriueCcKUX MpoLeccoB”.

Cemectp Ne 4

Ne

Tema

Kpartkoe copep:xaHnue

Paspen 1. Teopus
pacTBOPOB 3/1eKTPOIUTOB

B3arMHOe nipeBpailieHue 3/1eKTpUYecKor 1
XUMUUECKOM SHePrUr MOKeT MPOMCXOJUTD B
3/IEKTPOXMMUYECKOM CHCTeMe, OCHOBHBIMU YaCTsIMU
KOTOPOW SIB/ISIFOTCS: MIOHU3MPOBaHHas CpeJa,
obecrieunBaro1Ijasi MPOBOAUMOCTE 37IEKTPUYECKOTO
TOKa, Ha3biBaeMasi pAaCTBOPOM 3JIeKTPOJINTA, UK
TIPOBO/JHUKOM BTOPOT'O po/ia (3/1eKTpUUeCKrii TOK B
Hell epe/laéTcs 3apshKeHHbIMU YacTULaMU —
VIOHaMH); 3JIeKTPOMNPOBO/sIIIMe TBEPAbIe Tera,
KOHTaKTHPYIOLL1E C 37IeKTPOIUTOM (MeTasyinyecKue,
yT7IepoJMCThIe, CyIb(UHbIE), Ha3bIBaeMble
3/1eKTPO/laMH; BHEIIHSIS Lielb U3 MeTa/l/InyecKux
TIPOBO/JHUKOB, WJIM TIPOBOJHUKOB TIEPBOT0 po/ia
(3/1eKTpHUeCKU TOK TepefiaéTcst CBOOOAHBIMU
3/IEKTPOHAMH). DJIEKTPOXUMHUECKasi CUCTeMa MOYKET
HaxXO/UTbCS B pABHOBECHOM U HEPaBHOBECHOM
cocTosiHusiX. [IppMepoM paBHOBECHOT'O COCTOSIHUS
3/IEKTPOXUMUYECKOUN CUCTEMbI MOXKET ObITb MeTaJl,
NOTpY>KeHHbIM B pacTBOp cBoer cou. Ecm
MOTPY3UTh [iBa Pa3/IMYHbIX TBEP/bIX Tefa,
00/1a/1at0IIMX 3/IEKTPOHHOMN MPOBOJUMOCTBIO
(a/1eKTpOZia), B paCTBOPhI UX 3/IEKTPOIUTOB, TO MOYKHO
OTMETUTh Ha/IMure pa3HOCTH MOTEHLIMANI0B MeXAY
HUMU (Ta/lbBaHWYeCKUl 3nemMeHT). Ecnu Ha
PaBHOBECHYIO 3JIEKTPOXUMHUUECKYIO CUCTEMY
HaJI0XKUTh BHELLHIOO 3/IeKTPUUYECKYH0 SHEPTUI0
MOCTOSIHHOTO T10JIs, TO BO3HUKAeT HepaBHOBeCHast
3/IeKTPOXMMUYeCKasi cructeMa (3/1eKTPO/IM3Hasi BaHHA
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WY 3/1eKTposn3ép). PaccMaTpurBaroTes ciefiyroniye
BOTIPOCHI: TIOHSATHE 00 37IeKTPOXUMUYECKON CUCTeME;
OCHOBBI TeOPUH 3JIEKTPOJIUTUUECKON AUCCOLMAINY;
rUpaTalys ¥ coibBaTalisi HOHOB; MEXKHOHHOE
B3aUMOJIENICTBHE.

Pazgen 2. PaBHOBeCHbIM
371eKTPO/IHBIM MpOLiecC

3/1C 3n1eKTpoXUMUUeCKOW CUCTeMbI A0/DKHA
TIPe/ICTaB/ISATh COO0M CYyMMY JBYX 3/IEKTPOJHBIX
MOTeHLIMAa/IOB, K&)K/bll U3 KOTOPBIX OTBEeYaeT
M3MeHeHHI0 XMMUUeCKOW SHeprUu Mpy MPOTeKaHUU
YaCTHOM 3/1eKTPO/IHOM peakLUU. Y paBHeHUe JJ1si
3JIEKTPOJHOT0 MOTEHLIMa/Na UMeeT TOT »Ke BUJI, UTO U
ob1riee TepMoaHaMHUecKoe ypaBHeHHe s D/1C, ¢
TOW pa3HUL|eH, UTO B HETO BXOAST aKTUBHOCTH,
BellleCTB, YYaCTBYIOIIUX B IaHHOMN 3/1eKTPOJHOM
peakuyu. CTaHAApPTHBIN 3/1IeKTPOAHBINA MOTEHLUa
OTBeYaeT MOTeHLIMany 00paTUMOTO 3/71eKTpo/ia B
C/ly4ae, KOrjla akTUBHOCTb KaXKZ0T0 U3 YUaCTHUKOB
3/IeKTPO/IHOM peakLMy paBHa eguHuLle. B
3aBMCHMMOCTH OT Ha3HAUeHUs U YCTPOUCTBA B
3/IeKTPOXMMUU PaCTBOPOB MPUMEHSIIOT pa3/IMuHbIe
TUIIbI 3JIEKTPOZOB. /151 XapaKTeprUCTHUKH 3/IEKTPOAa
HeoOX0/IMMO JIaBaTh OMMCaHUe er0 KOHCTPYKLUH,
CXeMmy, BU/J] 37IeKTPOJJHOM peakluu U 3aBUCUMOCTb
BeJIMUMHBI [TOTEHLUasa OT
MOTeHLIMaIoonpeesisonux GakTopoB. [IpuHITO
pas3nuuaTh 3J1eKTPO/bl IEPBOr0 U BTOPOTO Po/a,
ra3oBble, OKMCJIUTE/IbHO-BOCCTaHOBUTE/IbHbIE (MU
PelOKCH-3/IeKTPO/IbI) M HEKOTOPbIE CrieliabHble
TUIIBI JIEKTPOZIOB. PaccMaTpuBaroTcs criefjyromye
BOMNPOCHI: CKAaUKW MOTEHLIMA/I0B Ha TpaHuLie paszena
¢as; 3/1eKTpOKMHEeTHYeCKHe SIBJIeHUs B 3/IEKTPOJINTAX;
Teopusi CTPOEHUS IBOMHOTO 37IeKTPUUYECKOTO CJIOS:
3J1eKTPOKANWISIPHBIE SIBJIEHUS B 3/IEKTPOJIUTAX;
CTpOeHHe JBOMHOIO 3/IeKTPUYECKOr0 C/I0sl B
pacrjiaBax; 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 npakTuke /1 Bbizie/ieHUs1 € JUHULbI MaCChl
BellleCTBa NMPUXOUTCS 3aTPaurBaTh 3HAUMTEIBHO
OoJibIlIe 37IEKTPUYECKOTO TOKA, YeM 3TO CIeAyeT U3
3akoHa Papages. [IpUurHbI MOTYT OBITH pa3/TMUHBIMU:
1oOOYHBIE MPOLIECChI, HE YUMThIBAEMbIE B PACUETAX
(BoccTaHOB/IeHHE BO/IOPO/A TPU 3/1EKTPO/IM3€e BOJHBIX
pPacTBOPOB; BOCCTAHOBJIEHUE HATPUS U3 KPUO/IUTA TIPU
3/1eKTPOJIM3€e KPUOJIUTO-TJIMHO3EMHBIX PacIljiaBoB);
HeyCTpaHEHHbIe yTeUKH TOKa (3aMbIKaHUs);
T0J/lyBOCCTAHOBJ/IEHHE MEeTa/I/IOB IepeMeHHON
Ba/ICHTHOCTH TIPU TTOBBILLIEHHBIX TJIOTHOCTSX TOKa,
COMPOBOXKAAOII|eecs: peakLUsMU
JMCTIPONOPLIMOHUPOBAHMUS (MPOLECCHI, UAYIIUe MPU
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3/1eKTpo/m3e CynbdaTa Meu); 0OpaTHOe OKHCIeHHe
BOCCTaHOBJIEHHOTO JKH/IKOTO MeTaJljia, 3aXBaueHHOT0
JBIDKYILIMMCS 3IeEKTPOJTUTOM, Ha aHozie (B
3/IEKTPOMEeTas/TypTryu altOMUHUS); XUMHUYeCKoe
pacTBOpeHHe BOCCTAHOBJ/IEHHOTO Ha KaTOZe MeTasla.
1711 XapaKTepUCTHKHU TIpoLiecca 3/1eKTpoJin3a 1o
TIPOU3BO/IUTE/TLHBIM 3aTpaTaM TOKa MPUHST
ToKa3aTesib, Ha3bIBaeMbIi BBIXOJJOM TI0 TOKY. [1Jis
OLIeHKH TIPOU3BO/IMTE/TBHBIX 3aTPaT 3/IeKTPOIHEPTUH
BBO/IUTCS TTOKAa3aTesib 3/1eKTPO/M3a — KO3 PULIMeHT
WCIT0/Tb30BaHUs 3eKTPO3Heprur. PaccMaTpuBaroTcst
CJleiyrolIie BOTIPOCKI: 37IeKTPOTIPOBOJHOCTh
PaCTBOPOB 37IEKTPOJIUTOB; 37IEKTPONIPOBOIHOCTD
pacrisiaB/ieHHbIX COJIelt; YKcsia epeHoca NOHOB,
TIOKa3aTeJTi JIeKTPOJII3a.

Pazgen 4. KuHetrka
3/1eKTPOJHBIX MPOLIECCOB
B pacTBOpax U pacrijiaBax
3/1eKTPOJIMTOB

IToj, cKOPOCTBIO reTeporeHHOT0 XUMHUUECKOT0
riporjecca MOHUMaeTCst KOJINUeCTBO BelllecTBa,
TripeTeprieBaroiliee XUMHUUeCKUe TIpeBpalljeHus B
e/IMHUITY BPEMEHH Ha eJUHUYHON TIOBEPXHOCTH
pa3zena ¢a3. BeipakeHHeM CKOpPOCTH
3/IeKTPOXUMHUYECKOr0 TIpoLjecca siB/sieTCs
abcostoTHas Be/TMUMHA TJIOTHOCTU TOKA Ha 3/71eKTpo/ie.
[Tocko/IbKY B 2/1eKTPOJIM3Epe pa3Mephl KaTosa 1
aHo/la MOT'YT OBITh Pa3HBIMH, HEOOXOAMMO BECTH PeUb
0 KaTOAHOMW ¥ aHOJHOM TIJIOTHOCTH TOKa.
PaccmatpuBarOTCs Cyieyrolyie BOMPOCHL: TIOHSTHE O
CKOPOCTHU 37IeKTPOXUMUUYECKHX TPOLIeCCOB;
TIOJISIpY3aLUsl U TlepeHarnpshkeHre; aHOIHOe
pacTBOpeHUe MeTaJlJIOB; BU/bI TIOISIPU3ALIUU B
pacIiiaB/ieHHbIX COJISIX; POJIb TiepeHarpsHKeHUsT
BOZIOPO/ia B 3/IEKTPOMETAJ/IyPruu Cpefi, Co/leprKaliux
TIPOTOHBI; TIPUYMHBI BO3MOKHOT'O 3arpsi3HeHUsT
3JIEKTPOJIUTHOT'O MeTasljla IPUMeCsIMHU TIPU
pachrHUPOBaHUHU.

4.3 IlepeueHb /1abOpPaTOPHBIX PadoT

Cemectp Ne 4

Ne

HaumeHoBaHue 1ab0opaTopHOil padoThl

Ko/1-Bo akajieMmuuecKux
4acoB

Omnpepenenve 5/1C rajsBaHUYeCKOro 3/1eMeHTa.
Tepmo/iMHaMMKa ra/lbBAHUYECKOI'0 JleMeHTa

6

4.4 TlepeyeHb NPAKTUYECKUX 3aHATUH

Cemectp Ne 4

Ne

Tembl NpaKTHUeCKHX (CEeMHUHAPCKHUX) 3aHATHI

Kos-Bo dKadJleMHU4YeCKHuX
yacoB

OneKTpoAbl CPaBHEHUs1, UCTIO/Ib3yeMble /IS
VICC/Ie[JOBAHMS pacCIvIaB/IeHHBIX Cpej

4
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OneKTponuThuyeckoe pabhMHUPOBaHKEe UepPHOBOM
Meau

4.5 CamocrosiTes1bHasi padoTa

Cemectp Ne 3

Ne Buj CPC Ko/1-Bo akajeMu4ecKHx
4acoB
1 Haricanue pedepara 20
2 ITpopaboTKa pa3/iesioB TeOpPeTHYeCKOro MaTepuasia 14
Cemectp Ne 4
Ne Buj CPC Ko/1-Bo akageMnuyeckux
4acoB
1 BbinonHeHre TPeHUPOBOUHBIX U 00yYaroInX 5
TeCTOB
2 Harmrcanue KypcoBoro mpoekTa (paboThl) 33
3 OdopmiieHre 0TYETOB TI0 1TaOOPaTOPHBIM U 4
TTPAKTUYECKUM paboTam
4 [ToaroroBka K 3a4éTy 10
5 IToAroTOBKAa K MPAaKTUYECKWUM 3aHSITUSIM 8
6 [ToaroToBKa K MpakTUUeCKUM 3aHSITUSIM 4
(1abopaTopHBEIM paboTam)
7 [ToAroToBkKa K c/iaue v 3aljuMre OTUETOB 4
8 [ToaroroBka rpe3eHTaLui 10
9 ITpopaboTKa pa3zie/ioB TeOPeTUUYECKOr0 MaTepuasia 10

B xope nipoBesieHust 3aHATUM 110 AUCLUTI/IMHE UCTIONB3YIOTCS C/IeAyIOIe MHTepaKTUBHbIe
MeTo/bl 00yueHus:: B Xo/ie MpoBeieHUsI TPaKTHUECKHUX 3aHATHI U 1ab0paTOpPHBIX paboT 1o
Kypcy “Teopust 3eKTpoMeTa/uTypruueckux MpoLiecCoB” UCTOMb3YIOTCS CIeIyIoLne
VMHTepaKTUBHbIE MeTO/[bl 00yueHUs: pa300p KOHKPETHBIX CHUTYaL[|ii; IPYTIIOBbIe AUCKYCCUU.
JIeKIIMOHHBIE U TIPAKTHYeCKUe 3aHSTHS 110 JUCLIMTIIMHE TIPOBOASITCS C UCIIO/b30BaHUEM CJlaki/I-
MaTepHasioB.

5 ITepeueHb yueOHO-MeTOJUUECKOT0 00ecrieyeHUus1 JUCHUILTHHBI
5.1 MeToanuecKHe yKa3aHHs /I 00yUaIOMUXCA M0 OCBOEHHIO JUCIUILTHHBI

5.1.1 Metoauueckue yKa3aHHUA A1 o0yuaromuxcs 1no KypCOBOMY
MPOEeKTHPOBaHMIO/padoTe:

Teopus 37eKTpoMeTa/uTypruueckux NpoLeccoB [ D/IeKTPOHHBIN pecypc] : MeTO/,. yKa3aHuUs 110
BBITIOJTHEHUIO KypcoBoi pabotsl / coct. M.EO. Ky3bmuna. — VIpkyTck : 3g-so UPHUTY,
2018.-19c.

5.1.2 MeToguuecKue yKa3aHUs /I 00yYarOIUXCs M0 MPAKTHUECKUM 3aHATHAM

Teopusi 3/1eKTpOMeTaypruueckux MpoLeccoB [ DeKTPOHHBIN pecypc] : MeTo/|. yKa3aHUsl 10
MpOBeJileHNI0 MpakThueckux 3aHsaTui / coct. MLFO. Ky3bmuna, M.I1. Ky3pmuH. — IpKyTCK :
W3p-Bo MpI'TY, 2013. — 27 c. (ACK-3666)



5.1.3 MeToauuecKne yKa3aHus /ISl 00y4aromuxcs 1o JIabopaTopHbIM padoTam:

1. Teopusi 37eKTpoMeTa/lTypruueckrx MpoLeccoB [D1eKTPOHHBIN pecypc] : MeTo/,. yKa3aHHs 10
BBITIOJTHEHHIO JIabopaTopHbBIX padot / coct. M.FO. Ky3bmuHa. — pkyTtck : 3a-Bo MPHUTY,
2018.-43 c.

2. Ky3bmuna M.JO Teopus 3/eKTpoMeTayTypruuecKux MporeccoB : 1ab. MpakKTHKyM.—
Npkyrck : U3p-s0 UPHUTY, 2023. — 64 c.

5.1.4 MeToauuecKue yKa3aHus /s 00yUaroIUXCA M0 CAaMOCTOATeTbLHOM padoTe:

Teopust 371eKTPOMeTaITypruyecKux MpoLeccoB [DIeKTPOHHBIN pecypc] : MeTo/. yKa3aHus 1o
caMocCTosTe/TbHOM paboTe oOyuaronuxcs 3a0uHoi Gopmel 00yuenns / coct. M.FO. Ky3pmuHa. —
Wpkyrck : U3g-B0 UPHUTY, 2018. — 26 c.

6 @DoHJ OLEHOUHBIX CPeACTB AJIsi KOHTPOJIA TeKylleill ycrneBaeMOCTHM W TPOBeJeHHUs
NMPOMEe)XYTOYHOH aTTeCTaluy MO0 JUCHHUIIUHe

6.1 OreHoYHbIe CpeCTBA /IS NPOBeieHUs TeKyLero KOHTPOJIs
6.1.1 yue6HnsIii rog 3 | Pedepar
OnucaHue npoueaypsbl.

[laHHBI BUZ, CaMOCTOSITeTbHOM PaboThI Mpe/[TosiaraeT WHAUBUYaTbHOe CaMOCTOSITeTbHOe
BBINOJIHEHUe NMUCbMeHHOU paboThl (pedepara) 1o rpe/ioKeHHOW TeMaTHKe C UCI0/Ib30BaHHeM
TepeyHst peKOMeH/1yeMOM JIUTepaTypbl 1 HHPOPMAaLMOHHBIX pecypcoB. OOyuaromuics
BbIOMpaeT OZIHY U3 Mpe/i/IOKeHHBIX TeM /I/Is1 HarucaHus pedepara (COr1acHO MOPsiZIKOBOMY
HOMeEpY B CITMCKe TpyTibl). TekcT pedepaTa Jo/mKeH ObITh BBITTO/HEH € TToMolibio [TK, Ha
nvcrax besoi Oymaru ¢opmara A4. TIpaBuma odhopmiieHHst pabOTHI CTaHZAPTHBI U TIPUBEEHBI
B CTO.
Heo06xoauMo TOAroTOBUTE Mpe3eHTaLuIo 10 TeMe pedepata (15-20 caiigos).
Boripocs! A1 KOHTPOJIS:
[IpumepHasi TemaTHKa pedepaTos:
1. DneKTpoxXxuMHUUecKue CUCTeMbl. PaBHOBECHBIE 1 HEDABHOBECHBIE MPOLIECCHI.
2. 'anbBaHMYeCKUe 3/1eMeHThl, paboTatoliye B BOAHbIX cpefiax. ['abBaHMUeCKYe LIeMu C
pacriaBieHHbIMUA COJISIMMU.
3. X¥MHUUeCcKre UCTOUHMKU TOKA C paclljlaB/IeHHbIMU 3/IeKTPO/IMTaMHU.
4. TeopeTrudeckue OCHOBBI 3/IEKTPOJIN3a BOJHBIX PaCTBOPOB.
5. DJIeKTPO/IU3 MOHHBIX PACI/IaBOB B LIBETHOW MeTa/l/Typruu.
6. Teopust 3/1IEKTPOTUTUUECKON JHUCCOITHAIUH.
7. 'npaparaiys ¥ cosbBaTaLysl MOHOB.
8. MeXXHoHHOe B3aMO/IeCTBHE.
9. D/IeKTpOKUHETUYeCKUe U 3JIeKTPOKaIW//IIPHbIe SIBJIeHUs B 3JIEKTPO/IUTAX.
10. CTtpoeHue ABOWHOrO 3/1eKTPUUECKOr0 C/1051 B PACTBOPAX M pacrjiaBax 3/1eKTPOJUTOB.
11. TepmoarHaMHUUecKast TPAKTOBKA PABHOBECHBIX 3/IEKTPOJHBIX MOTEHL[AAJIOB.
12. Knaccudukarniys 3/1eKTpo/IoB, UCTIOIb3yeMbIX B BOJHbBIX 3/1€KTPOIUTAX.
13. DneKTpo/ bl CpaBHEHMUS], UCITI0/Ib3yeMble [PU UCC/IeJ0BaHNH PacIliaBlIeHHbIX COJIeH.
14. Ob1iee TepmouHaMuyeckoe ypaBHeHue st DIC 3/1eKTPOXUMUYECKON CUCTEMBI.
15. MexxayHapogHasi KonBeHIMs1 00 3[1C 1 3/1eKTPOAHBIX MOTeHIAaax.
16. OnipesiesieHre TePMOJMHAMUUECKON YCTOMUMBOCTU 371EKTPOXUMUUECKOM CUCTEMBbI B BOJHOM
cpegie.
17. TepmoayHaMUKa 3/IEKTPOXUMUYECKUX CACTEM. DJIEKTPOXUMUUECKUE METO/bl UCCIIeI0BaHUS
TepMOZMHAMUUECKHUX CBOWCTB PaCIlyIaB/IeHHbIX COJEH.
18. DneKkTpo/ibl CpaBHEHUs], UCTIO0JIb3yeMble TIPU UCCIIeJOBaHUAX BOJHBIX PACTBOPOB
10



3JIEKTPOJIMTOB U PaCIl/IaB/IeHHbIX Cpef.
19. Bri6op 31ekTpo/10B cpaBHeHusi. OCHOBHbIe TpeOOBaHUs1, Mpe/IbsiBIsieMble K 37IeKTPOJiaM
CpaBHEHUSI.

20. OCHOBBI COBPEMEHHOI'0 3/1EKTPOXUMUUECKOr'0 aHa/In3a.

21. TeopeTryeckre OCHOBBI BoJibTamIiepomeTpun. Knaccrgukarys MeTos08
BO/IbTaMIlepoMeTpuu. [IpakTueckoe rpuMeHeHre MeTO/ZI0B BOJIbTaMIIepOMeTPUH.

22. IToTeHjuomeTpus.

23. IlonsiThe o KyJIOHOMeTpyUU. BUzibl KyJIOHOMeTpOB.

24. MeToAp! UCC/Iel0BaHUS JIEKTPOXUMUYECKOW KMHEeTHKH B pacIlylaB/IeHHbIX COSAX:
BOJIbTaMIIePOMeTPHsl; XPOHOIIOTEHLIMOMETPUSI.

25. KuHeTHKa 3/1eKTPOJHBIX TIpoLieccoB. OCOOeHHOCTH KUHETHUKH /IeKTPO/JHBIX TIPOLIECCOB B
pacriaBeHHbIX COJISIX.

26. Bubl 5/1eKTPOAHOW MOISIPU3aLUH.

27. IlpuMeHeHUe KaTUOHIIPOBO/SIIMX MeMOpaH B 37IeKTPOXUMUYECKUX UCC/Ie/[OBAHHUSIX.

28. Vlcnonb3oBaHMe pacrylaB/IeHHbIX 3/1eKTPO/IMTOB B XMMUUeCKUX UCTOYHHKaxX Toka (XUT).
29. ®u3MKO-XUMHUUeCKHe CBOMCTBA U CTPOEHUE pacIliaB/IeHHBIX COJIeH.

30. Tok obmeHa 1 KO3 uLeHT epeHoca.

31. /laB/ieHe HaChILLEHHOTO [1apa pacrylaB/IeHHbIX COJIeM.

32. DHTa/IBIIUSA CMeLLeHUs COIeBbIX CUCTEM.

33. [1710THOCTH ¥ MOJIbHBIN 06beM

34. BA3KOCTb pacIuiaB/IeHHbIX 3/IeKTPOIUTOB

35. D/1eKTpONpOBOAHOCTb U YUC/IA TIepeHoCa.

36. DIeKTPOIMTUUECKOE TIOJTyYeHre MeTalsIMueCcKoro amtoMUHKSA (371eKTPOJIU3
KPHOJIMTOT/TMHO3€MHOT' 0O PacIijiaBa).

37. DneKTponMTHUecKoe paprHMpoOBaHUe YepHOBOUN Me/IU.

38. DnektponuTUyeckoe padhuHUpoBaHUe cepebpa U 30/10Ta.

39. DnekTposu3 B MeTa/UTypriuu HUKeJIsl ¥ KobanbTa.

PekomeHyeMast muTepaTypa 1o KaXk/i0i TeMe pedepara npe/cTaBieHa B METOJUYECKUX
yKa3aHUsIX TI0 CaMOCTOsITe/TbHOM paboTe o0Oyuyaroiuxcst 3a0uHoi hopmbl 0Oyuenus.. st 6osee
ryiybokoro u3yueHust BbIOpaHHOM TeMbl pedepara, 0OyuaromMcst Heo6xogumMo paboTaThb C
HEeCKOJIbKUMH yueOHHKaMH, YKa3aHHbIMH B CITCKe PEKOMEH/yeMOU JTUTepaTyphl.

KpuTepuu onieHUBaHM.

[TonHOTa pacKpbITHS TEMBI, Mpe/JlaraeMo A1/is HanrcaHus pedepara; epeueHb UCTO0b3yeMbIX
HMCTOYHUKOB ¥ YPOBEHb KOMITU/ISTUBHOCTH 110 TeMaTUKe; KaueCcTBO opopmiieHHst pedeparta 1
rpe3eHTaLuH.

6.1.2 yue6HbIii roj 4 | OTueT o y1aboparopHoii pabore
Omnucanue nponeaypel.

[Tepex ripoBeieHeM J1abOpaTOPHBIX PabOT Bce oOyuvaroiuecst 06s13aHbI 03HAKOMUTBCS C
TIpaBWJIaMU OXPaHbI TPy/la ¥ CTPOTO MX BBIMOJ/HAT. K BHIMO/IHEHHMIO 1aO0paTOPHBIX PaboOT
JIOTYCKArOTCsI 00yYaroIecs, IpoC/yIIaBIIie MHCTPYKTaXK 110 TeXHUKe 6e30MacHOCTH U
CleJlaBIlMe COOTBETCTBYIOILYIO 3aIMCh B KypHase 1o Th B ayauTopuu, npeHa3HaueHHOM /1151
TIpoBeieHus1 1TabopaTOpHBIX PabOT 10 AAHHOMW JUCLIUTITHHE.

1. 3azaHue Ha BBITMOTHeHWe 1ab0paTOpHOM pabOThI 00YUAIOIIUICS TT0/TyYaeT Ha MpeAbIAYIIeM
3aHsTuu. [Ipu moAroToBke K 1labopatopHoii paboTte oOyuaromuiics 00si3aH 03HAKOMUTBCS C eé
COZiep)KaHUeM, TIOBTOPUTh WA U3YUUTh TEOPETUUECKUM MaTepuasl, OTHOCSIIUIACS K paboTe,
WCTI0/Tb3YysI PEKOMEHAYEeMYI0 JIUTePaTypy, TIOHSATh 1ieJib U 33/1auud paboThI.

2. K Havasy 3aHSTHM [J0/DKeH OBITh TTOATOTOBJIEH 111abJ/I0H OTUeTa 1o 1abopaTopHOM paboTe, B
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KOTOPBIH He00X0IMMO BK/IFOUUTE pacuéTHbie GOpMYJIbl U TaOIUIIBI [T HAOIIOeH .

3. Otuet odopmisieTcs AJist Kax[0u 1abopaTopHoM paboTbl. OTUET 0/KEH CcofiepKaTh
Ha3BaHHe paboThkI, U3/10)KeHHe Lie/Td U 3a1ay paboThl, KpaTKOe TeopeTHUeCcKoe BBeJjeHHe, CXeMy
yCTaHOBKM M KpPaTKOe OMK1CaHKe MeTO/JUKHU MPoBeieHHst paboThl, Tab/MLly C ONBITHBIMU U
PacUETHBIMU IaHHBIMU; TPayKy (Tam, TAe 3TO TpebyeTcsi), CripaBOYHbIe JaHHbIE, BHIBO/BI 110
pabote. OTYéTHI 10 TabopaTOpHBIM paboTam 0hOPMJISIFOTCSI B COOTBETCTBUM C TPeOOBaHUSIMHU
METOANUECKUX YKa3aHUH 110 BBITTOJIHEHHIO JTabopaTopHbIX paboT u TpeboBanusimu CTO 027—
2021.

CTO 027-2021. Cucrema MeHe/PKMeHTa KauecTBa. Y ueOHO-MeTouuecKast esiTe/TbHOCTb.
OO61ue TpeboBaHUs K OpraHU3alvy U MpoBe/ieHHt0 1abopaTopHbIX paboT. — 17 c.

4. Ha ciiepyromem 3aHATUUA OTYET MPe0CTaBIIsSeTCs NperojaBareito s nposepku. [1pu
3alyTe OTYéTa [POBePsIeTCs 3HaHWe TeOPeTUUeCKOro MaTeprassa COOTBETCTBYIOLUX pa3zie/ioB
KypcCa ¥ BOIPOCOB METO/IMKH, CBSI3aHHOM C BBITIOJTHEHEM pabOoThlI.

Borpocsr fj1s1 KoHTpOJIs (Ha TipuMepe yiabopaTopHoi paboTsl “Onpegenenve S1C
rajbBaHUYeCKoro ieMeHTa. TepMoAMHAMUKa ralbBaHUYECKOIO 3/1eMeHTa”:

1. TlpuBecTy nprMepbl rajibBaHUYECKUX LieTel C pacriaB/ieHHbIMU COJISIMU.

2. KakoB npyHLUM paboThl XUMUYECKHX 1ierell C MHAMBUAYaJIbHBIMU PACIlIaBIeHHbBIMA
COJIAMU?

3. KakoB npuHLuMI paboThl XUMUYECKHUX L{eleli C pacriaBlieHHbIMU CO-JIEBBIMUA CMeCSIMU?

4. Tlo KakOMy TPUHLIMITY CTPOSTCS PsAZbI IOTEHLMAa/I0B MeTaslJIOB B pacIljlaB/ieHHbIX COJISAX?
5. IlpyBecTy mprMeps! UCII0/Ib30BaHNUS PACIIaB/IeHHBIX 3/IeKTPOIUTOB B XUMUUYECKUX
VMCTOYHUKAX TOKaA.

6. KakoBbl Tpeb0BaHus K aBTOHOMHBIM MCTOUYHHKAM 3/IEKTPHUECKON SHepTryuu?

7. JlaTb onpeziesieHue CTaHAAPTHOrO (HOpMa/bHOTr0) MOTeHLMana 371eKTpoja.

8. [laTe onpejeneHue psja HarpskeHUs: MeTa/uloB.

9. OOBSICHUTH TIPUHLIUI JIeUCTBUSI XUMUUECKUX U KOHLIEHTPAL[MOHHBIX Ta/IbBaHUUECKUX
3JIEMEeHTOB.

10. T'anbBaHnyeckuii ssiemeHT AK06U-/annasisi. OObSICHUTE MPUHLIMIT pabOThI TaTlbBAHUYECKOTO
snemeHTa Ik00u-/laHuss.

11. CocTaBuUTh 3/IEKTPOXMMHUYECKYIO CXeMy XMUMUUeCKOr'0 raJlbBAHUUECKOr0 3/1eMeHTa.

12. KakoB®I CcTaH/iapTHBIE MTOTeHLMaIbl METal/I0B, YUaCTBYIOIMX B paboTe rassBaHUYECKOTO
snemeHTa Ikobu-/Januss1. Onpeie/iuTh HalipaB/ieHre TOKa.

13. HammicaTh aHOZAHBIN M KaTOHBIN TPOLIECChI, YPAaBHEHHEe TOKOOOpa3ytoleii peakLiu B
VMOHHOM Y MOJIEKY/ISIDHOM BU/Iax rajibBaHUUeCKOro 37eMeHTa SIko6u-/IaHuais.

14. Yto noHUMaeTcs 1oJ, 37eKTpoABKylieit cunoii (31C) anemenTa?

15. Kax BbInomHUThE u3MepeHre J/]C rajbBaHUUeCKUX 3/1eMEHTOB?

14. Kak Beruncsmts 3/]C ranbBaHrueckoro 3nemMenTa fkobu-/lanmans? OObSCHUTH pasHULY
MeXX/ly BbIUMC/IEHHOM U M3MepeHHoW BesmurHamu JS/1C.

16. TIpuBecTH IpUMepbl XUMUYECKHUX UCTOUHUKOB TOKa. KakoB mpuHLUIT paboThI 3/1eMeHTa
Bosbra?

17. CocraBbTe cxeMy cepeOpsiHO-MarHMeBOr0 TabBaHMUECKOT0 371e-MeHTa. Kakue mpoiiecchbl
TPOUCXOASAT Ha KaTozie U aHoZie? Paccuuraiite 3/1C snemeHTa.

18. CocraBbTe cxemMy MeHO-LJUHKOBOI'O rajibBaHU4Yeckoro ieMenTa ¢ 0,01 MossspHbIMU
pacTBopamH cysbdara L{MHKa 1 Meiu. PaccunTaliTe moTeHLManbl LIMHKA U MU B 9THUX
pacTBopax 1o ypaBHeHuto HepHcra, D/1C s/1emeHTa.

19. Hanuimre ypaBHeHHe peaki|ii pacTBOPeHUs alFOMUHUS B pa30aBieHHBIX CEPHOM U
a30THOM KWC/I0Tax B MOJIEKY/IIDHOM U MIOHHOM BHJjaX.

Kpurepumu onjeHuBanus.
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[TpaBUILHOCTb O(OPMIIEHUSI OTUETOB U MOJTHOTA OTBETOB Ha BOIMPOCHI 110 KOHTPOJIBHBIM
BOIIPOCAM, MPUBE/IEHHBIM K Ka)K/I0M /1abopaTOpHOM paboTe B METOAMUECKUX YKa3aHUSIX.
[Togpo6HOe omvcaHue 1abopaTOPHBIX PAOOT M BOMIPOCHI K 3allldTe OTUeTa Mpe/|CTaB/IeHbI B
METO/IUUECKUX YKa3aHHSIX 10 CaMOCTOSITe/IbHOM paboTe 00yYaroIyXcst 3a0YHOM (hOPMBI
o0yueHwus1.

6.1.3 yueOHbIi rog 4 | Joknaj
Onucanue npoueaypbl.

Lesibto IOATOTOBKY K ZIOK/IaAy (TI0 BBITTOJIHEHHOM Mpe3eHTal[i ) SB/seTCs IPopaboTKa
OT/IeJIbHOTO pasjiesia TeopeTuueckoro Kypca. O0yuaroimyiicsi TOTOBSIT Ipe3eHTaL|o 110
BbIOpaHHOM TemaTHKe pedepara (COTr/IaCHO BapUAHTY M3 CTHMCKa Ipymbl). [Ipe3eHTanys — He
6omee 5 MUH, KOMUECTBO CaioB — 15-20.

KpuTepuu onieHUBaHMA.

[TonHOTa pacKphITUS BOTIPOCA, KAUeCTBO BBIMIOJTHEHHOM npe3eHTal[iy (oopMiieHue,
MH(GOPMAaTHUBHOCTh), OTBETHI Ha BOIIPOCKHI ayIUTOPUM TIPU JOK/IaJie.

6.1.4 yueoHsiii rog 4 | Tect
Omnucanue npoueypsl.

[1pu MoAroToBKe K TECTUPOBAHUIO CAMOCTOSITENIbHO U3yUUTh TEOPETUUECKU MaTepral C
MOMOII[bI0 OCHOBHOM U JIOTIOJIHUTEIbHOM JIUTepaTyphbl U UH(MOPMALIMOHHBIX PeCypCOB U
MPOYMUTATh KOHCIEKT JIeKLJUOHHOTO MaTepuara.

KpuTtepun oueHuBaHus.

TecT cuMTaeTcs yCIremHo MpoWjeHHBIM TPY MTPaBU/IbHBIX OTBETAaX Ha BOMPOCHI TecTa Oomee 50
%.

6.1.5 yueOHbIi rog 4 | Y cTHBIN onpoc
Omnucanue npoueaypsl.

B MeToiueckux yKa3aHMSIX 10 CAMOCTOSTE/IbHOM paboTe 0Oyuaromuxcsi 3a04HON GOpMBI
o0yueHus TIpYBe/IeHbl TeMbI /I CAMOCTOSITeJTbHOT0 U3yueHUsl pa3jienia Kypca U peKoMeHyemast
nurepaTypa. V3yuaTh MaTepran peKOMeH/yeTcs 110 r/laBaM yueOHMKa (yueOHOro rocobws).
I[NperiosjaBaTe/ib MPOBOAUT YCTHBIN OTMPOC (BEIOOPOYHO M3 00YUArOLLUXCS).

Bornpocer gy1a koHTpOs (Ha npuMepe Pasgenal. Teopusi pacTBOPOB 3/1EKTPOJIUTOB):

1. IToHsiTe 06 3/1€KTpOMeTa/UTypruyeckoM mnpotiecce. DjIeKTPOXUMUUECKHe CUCTEMBI.
PaBHOBeCHbIe ¥ HEpaBHOBECHbBIE NTPOLIeCCHI.

2. l'anbBaHWYeCKUe 3/1eMeHThI, paboTatoliye B BOJHBIX Cpe/ax.

3. TpeboBaHMsI K aBTOHOMHBIM MCTOUYHUKAM 3/IEKTPUUECKOM SHEPTUH.

4. TeopeTuecKkue OCHOBBI 3/IeKTPOJ/IM3a BOJHBIX paCTBOPOB. AHOJHbIE U KaTOJHbIE TIPOLIeCChI.
5. Teopust 371eKTPOMUTHUECKOH Auccouyanyi. CHUbHbIe U C/1abble 3/1eKTPOJIUTHL.

6. [TonsTue o Ko3(ppuLieHTe aKTUBHOCTH.

7 CTpoeHue ABOWHOTO 3/IEKTPUUECKOI0 CJI0S1 B PACTBOPAX 3JIEKTPOJIUTOB.

8. IlpoxoskieHre 3/1eKTPUYeCKOro TOKa B 3/IeKTPOXMMUUECKOU cucTeMe. 3akoHbl Dapagest.

9. Cocrassmomye 31eKTpOXUMHUYECKOU CUCTEMBI.

10. MgeanbHble U peasibHbIe 3/IEKTPOXUMUYECKHe CUCTeMBI.
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Kpurepumu onjeHuBanus.
AKTHBHOe yuacTue 00yYaroIerocsi B yCTHOM OMPOCE.
6.2 O1jeHOYHBbIe Cpe/JCTBA J/Is1 NPOBe/ieHUs1 MPOMe)XXyTOUHOM aTTeCcTaluu

6.2.1 Kpurepun u cpeacrBa (MeTo/bl) OLEHMBAHUA WHJUKATOPOB [OCTH)KEHUS
KOMIIeTeHI[UH B PaMKaX NMPOMe)XyTOUHOM aTTecTaluu

CpeactBa
(MeToaBI)
KpuTepuu onjeHMBaHus OLleHUBAHMSA
NMPOMe)XyTOUHOM
arrecTanuu
IIKC-1.2 CrniocobeH mpaBWIbHO (HOPMY/TUPOBaTh U | Y CTHOE
peiiath pa3HooOpa3Hble TIPUK/IAJHbIE | coOecefioBaHUe TIO
3ajla4yd C WCIIO0/Ib30BAHUEM OCHOBHBIX | BOIIPOCAM K 3a4éTy
TOHATUH, 3aKOHOB u Mozenen
TepPMOJUHAMUKH, XUMHYeCKOH
KUHeTHKH, NepeHoca Teryia U Macchl /s
aHa/vs3a 3/1eKTPOXUMUYECKUX u
3/IeKTPOMeTa/UIypruyeckux  IpoLecCoB
1IBETHOM MeTaJITypPIrUM.
[IKC-7.2 CrniocobeH  BBITIOJIHATH ~ pacueThl B | BeimonHeHue u
obmactu TEOPHUH | YCTHOE
3/IeKTPOMETA/TyPrUuecKiX TPOLeCcCoB, | cobecejoBaHUe TI0
WCII0JIb3YS ¢bu3MKO-MaTeMaTHUYeCKUi | BOIpocam K
amrapart, 3HaHus ~ OOmIel  XWMWH, | 3al[UTe KYPCOBOH
TeOpeTH4eCKOon 3/IEKTPOXUMUH, | pabOThI
MaTeMaTUKH, GU3NYeCKOU XUMHHU. Y MeeT
orpezessTh obmactu BbI/le/IeHUs
MeTa/lJIoB Ha guarpamme ITypOe u 3HaeT
o0mpe  3aKOHOMEpPHOCTH  IPOLIeCCOB
pacTBOpPEeHUs] MeTa/lIOB.

NHpuKaTop J0CTH)XKeHMs
KOMIIeTeHI[UH!

6.2.2 TunoBbie OLieHOYHBIE CPeICTBA MIPOMEXXYTOUHOM aTTeCcTaluu

6.2.2.1 Cemectp 4, TunosBble OLleHOYHBIE CPeCTBa AJ/Is IPOBe/eHUs 3ayeTa 110
JUCITUTIMHE

6.2.2.1.1 Onucanue npoueaypbl

3aueT MPOBOJUTCS B BHIe yCTHOTO cobece[0BaHMs TI0 BOTIPOCaM, MpejHa3HAueHHbBIM K 3aUéTy.

IIpymep 3aaHus:

[Iepeyens BONPOCOB K 3ayeTy:

1. TloHsATHE 06 3/1€KTPOMETA/TypriuueckoM mporjecce. OCHOBHBIE 3TAITbl M HAaITPaB/IeHHUS
PasBUTUS TEOPETUUYECKOM 3JIEKTPOXUMUU U TEOPHH 37IEKTPOMeTa/TypPrudecKrx NpoLeccoB U
BKJ/IaJ] OT€YeCTBEHHbBIX YUEHBIX B PA3BUTHE HAYKU

2. DNeKTpoXuMHUUeCcKre CUCTeMbl. PaBHOBeCHbIe Y HepaBHOBeCHbIe MpoLiecchl. ['abBaHnUeckue
3/IeMeHTBI, paboTaroliye B BOAHBIX cpejax. ['albBaHUUeCKHe [IeMU C PacIl/IaB/IeHHBIMU COJISIMH.
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XyMHyecKre UCTOYHMKH TOKa C pacIulaB/IeHHbIMU /1IeKTPOJINTaMHU.

3. TeopeTrueckue OCHOBBI 3JIEKTPO/IM3a BOAHBIX PACTBOPOB. DJIEKTPOJIU3 MOHHBIX PacIljlaBOB B
L|BETHOU MeTas/IypruM.

4. 3/1C 31eKTpOXUMHUUYECKON CUCTEMBI U 3/IeKTPO/IHbIE MTOTeHLMasbl. TepMoArHaMUyecKas
TPAKTOBKA PaBHOBECHBIX 3JIEKTPOJHBIX [IOTEHLUA/IOB.

5. Ob11jee TepMogrHaMUYeckoe ypaBHeHue Ayist 1C 3/1eKTPOXUMHUUYECKOU CUCTeMBI. BBIBO/
TepMOZAMHAMUUYECKOro ypaBHeHUs /151 O/1C 3/1eKTPOXMMHUYECKON CUCTEMBI.

6. O011iee ypaBHeHuUe /1JIs1 37IEKTPOJHOTO TIOTeHIMaa. Psiji HanpshkeHUst MeTaslIoB.
CraHziapTHBIE /1eKTPO/IHbIE ITOTEHIMA/Ibl MeTas/lJIOB B BOJHBIX PaCTBOpAXx.

7. Ps[Ibl IOTEHLIMA/IOB META/IJIOB B PACIL/IAB/IEHHBIX COJISIX.

8. Knaccudwukanys v mpuHOUI paboTel 3/1eKTPO/0B, UCIIOIb3yeMbIX ITPYU U3yUeHHH TTPOLieCCOoB,
NPOTeKaIoLMX B BOAHBIX Cpejiax.

9. Beibop 371eKTPOAOB CpaBHEHUS /IS pacIlyiaB/ieHHbIX cpefi. OCHOBHBIE TpeOOBaHM,
rpe/ibsiB/IsieMble K 3JIeKTPO/,aM CpaBHEeHUSI.

10. Ocob6eHHOCTH KMHETHUKH 37IeKTPOAHBIX MPOLIeCCOB B PaCIlIaB/IeHHBIX COJISIX. Bugpl
3/1IeKTPO/IHOM TO/IIpY3aLivy B PaCIlJIaB/eHHbIX COIsAX. MeTo/ibl UCC/leJ0BaHus
3JIEKTPOXUMUYECKOW KMHETHKH B PaCIl/IaB/IeHHbIX COJISIX: BOJIbTaMIIEPOMETPUS;
XPOHOMNOTeHLIMOMeTpus1. IIpoBecTy CpaBHUTEJ/IbHYIO OL[€HKY Pa3/IMYHbIX METO/I0B
VICC/Ie[J0OBaHMS 3/IEKTPOXMMHUUECKOM KUHETUKY B MOHHBIX paclljlaBax.

11. Ha3BaTb 06/1aCTH MIpUMeHEeHUs1 TIOHSTUM, 3aKOHOB U MO/lefield TepMOJMHAMUKY, XUMHUUeCKOU
KWHETHKH, 3JIEKTPOXVMMUU B KOHTEKCTe IOHUMaHUs 3/IeKTPOXUMHUUYECKUX U
3/1eKTpOMeTa/l/IypruueCcKux IpoLjecCcoB._

6.2.2.1.2 Kputepum onleHUBaHUSA

3auTeHo He 3auTeHo
CriocobeH npaBuIbHO (HOPMYIUPOBATh U He criocoben nipaBuibHO (OPMYIMPOBATh U
peliaTh pa3HooOpa3Hble MPUKIIAHbIe 33/laul | pellaTh pa3HOOOpa3Hbie TIPUK/IaIHbIE 33U
C MCI0JIb30BaHHWEM OCHOBHBIX TIOHSITUM, C UCI0JIb30BaHNMEeM OCHOBHBIX TTOHSITHH,
3aKOHOB U MO/Je/iel TepMOJUHAMUKH, 3aKOHOB U MO/ie/iell TepMOJMHaMKKH,
XUMHUUYEeCKOW KUHeTUKH, TlepeHoca Terjia u XUMHUYeCKOW KMHEeTUKH, TiepeHoca Terlia U
MacChl /151 aHa/IM3a 371eKTPOXUMHUUECKUX U MacChl /i1 aHa/I1M3a 3/1eKTPOXUMUUECKUX U
3/1eKTPOMeTa/ITypPruueckux mpoLeccoB 3/1eKTPOMETa/ITypruueckux rnporeccoB
LIBETHOW MeTa/UTypPryu. LIBETHOW MeTaJUTypryu.

6.2.2.2 Cemectp 4, TunoBbie oLleHOUHbIE CPEACTBA A/IA KYPCOBO# PadoThI/KypCOBOro
NPOEeKTHPOBAHUA M0 AUCLUIINHE

6.2.2.2.1 OnucaHue npoueaypsbl

BoirnoHeHre KypcoBoi paboThl U yCTHOE cobecejoBaHIe 10 BOMPOCAM K 3alIUTe KypPCOBOM
paboTHI..

IIpvimep 3aaHus:

[TepeueHb BOIMIPOCOB K 3alljuTe KypCOBOM paboThI:

1. OcobeHHOCTH 3/1EKTPOXUMHUUECKHX MPOLieccoB. [IpOBOJHUKY TIEPBOTO ¥ BTOPOTO POJa,
MIpUMepkl. DJIeKTPOIUTUUECKOe pavHMPOBaHKe YepHOBOW Meau. Ciiyuyar COBMECTHOTO
BOCCTaHOBJ/IEHUS Ha KaTO/e pa3/IMuHbIX MeTa/l/IOB IIpU 371eKTpoJsiu3e. [IpUuynHbl 3TOro AB/IeHUs.
2. luarpammel [1yp6e (paBHOBeCHbIe JuarpaMMel roteHaa—pH). Mcrosb3oBaHue
¢byHAaMeHTaIbHBIX 00IL{eMHKeHePHBIX 3HaHUM TP pacyeTe U MIOCTpoeHUH guarpamm [Typoe.
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3. TIpuHLmn noctpoenus auarpamMmel [Typ6e.

4. HazHauenue guarpammel [Typ6e. OrpaHrndeHusi IpUMeHUMOCTH Avarpammsl [1ypoe.
5. IIpeiI0XKUTh METOAMKY MPOBeieHHs] SKCIIeprMeHTa 10 U3yUeHHI0 M0Be/IeHus1 MeTaslia B

KOPPO3WOHHOM Cpe/ie 1 MPoaHau3upOBaTh M0yYeHHbIe pe3y/IbTaThl.

6. MoyxHo /i1 110 imarpamMe [Typ6e o1jeHUTh BO3MOXXHOCTb KOPPO3UH?

7. MoykHo /M 110 irarpamMMme ITyp6e o1jeHUTh CKOPOCTb KOPPO3HOHHBIX TTPOLIeCCOB?

8. KakrM paBHOBeCHsIM COOTBETCTBYIOT TOPU30HTAa/IbHBIE IMHUM Ha Auarpamme [Typbe?
9. KakuM paBHOBeCHSIM COOTBETCTBYIOT BepTHKa/bHbIe TMHUU Ha Auarpamme [1yp6e?
10. KakuM paBHOBeCHsIM COOTBETCTBYIOT HaK/IOHHbIE JTMHUU Ha Auarpamme [1ypbe?_

6.2.2.2.2 Kpurepuu ornjeHUBaHMsA

MeTaJl/IoB, HO
3aTpy/IHAeTCS C
OTBETOM.

Y noBierBopuTe/lbH
O1nuHO Xopouio o HeypoBiieTBopuTe/1IbHO
Criocobex [emoHcTpupyer [emoHcTpupyet He criocoben
BBITIO/THSATh XOPOILYIO HU3KYIO CIIOCOOHOCTh | BBITIO/IHSTH pACUeThl B
pacueTsl B 06/1acTH CroCcoOHOCTh BBITOJ/THATH pacyeThl B o6s1iacTi Teopun
TeOpUU BBITIOJ/IHATH obacT Teopum 371eKTPOMeTaLTypruuec
3/IEKTPOMEeTas/Typr | pacueThl B 00/IaCTU | 3/1IeKTPOMETa/UTypruy KHX MPOLIECCOB,
HMUYeCKHUX TeoOpUn eCKUX TIPOLIeCCOB, WCI10/1b3Y$1 (hH3UKO-
TIPOL{eCCOB, 3/IeKTPOMEeTa/UIypr | WCIOIb3ys (PU3MKO- MaTemMaTUueCcKUn
WCI0/1b3Y$1 (hH3UKO- WYEeCKUX MaTreMaThYeCKUn amrapar, 3HaHHs 00IIei
MaTemMaTUueCcKun TMpOLIeCCOB, anmnapar, 3HaHUsI XUMHH, TeOPeTUYECKOH
anrapar, 3HaHUsl | UCIoJIb3ys GU3MKO- o0mieli Xumuw, 3JIEKTPOXUMMUH,
o01elt Xumuu, MaTeMaTUueCcKUu TeOpeTUYeCKOn MaTeMaTHKH,
TeopeTUUeCKOU arrapar, 3JIEKTPOXUMUY, ¢usnyeckoit xumun. He
3/1eKTPOXVMUH, 3HaHUs 001ei MaTeMaTUKH, yMeeT onpe/ienisitb
MaTeMaTHKH, XUMUH, (bur3nuecKoi XuMum. 00/1aCcTH BBIZIe/IEHUST
(dbu3uueckoi TeopeTUUeCcKou HeMmoHCTpUpYyeT MeTaJlJIOB Ha luarpaMme
XUMUU. YMeeT 3JIEKTPOXUMUH, cs1abble yMeHUst [Typbe u He 3HaeT
orpeiesisiTb MaTeMaTUKH, oripe/iesiATh 06s1acTh | 061[He 3aKOHOMEePHOCTH
obmactu bu3nueckoi BbI/Ie/IeHUs] METa/lJIOB | TIPOLIeCCOB paCTBOPEHUS
BbIZIeJIeHUSsI XUMHUU. YMeeT Ha guarpamme I1ypbe MeTasl/IoB.
MeTa/IJIOB Ha onpejiesnsiTh Y 3HaHUS 00X
quarpamme ITyp6e obsactu 3aKOHOMEPHOCTe
Y 3Haet o01ue BbI/IeJIeHUSI TMpOLIeCCOB
3aKOHOMEPHOCTH MeTaJl/IoB Ha pacTBOpeHUst
TMpOLIeCCOB nuarpamme ITypbe MeTaslIOB.
pacTBOpeHUs Y 3HaeT ob1ue
MeTaJlIoB. 3aKOHOMEPHOCTH
TMpOL{eCCOB
pPacTBOPEHUSs

7 OcHOBHas y4yeOHas uTepaTrypa
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1. Teopusi MeTa/UTypruvyecKuX MpOLeCCOB : yueOHUK /i1 By30B 110 HarpassieHnto 150100
"Metannyprus", cnetanbHocTh 150102 "Metannyprus nBeTHbix MeTa/uioB" / I'. I'. MuHeeB [u
ap.]; mox o6, pex. I'. T'. Muneesa, 2010. - 522.

2. MopaueBckuii A. I'. Dy1eKTpOXUMHUsI pacIiiaBlieHHbIX coelt : yuebHoe mocobue / A. T
MopaueBckuii, E. I'. ®upcosa, 2017. - 172.

3. Ky3pmuna M. FO. BricokoTemriepaTypHasi 3/IeKTpOXUMHUS : yueOHoe rocobue / M. HO.
Kysbpmuna, M. I1. Ky3emun, 2017. - 188.

8 JonmotHUTe/IbHAs yueOHas IUTepaTypa U CipaBoOYHast

1. J)Kyukor /. A. OCHOBbBI TeOPUU 3IEKTPOMETA/ITYPrUUECKHX TTPOLIeCCOB : yuebHOe rmocobue
JUTs 3a0UHOM (hopMbl 00yueHus 110 crietipanbHocT 110200 "MeTanmyprus [BeTHBIX MeTasyioB" /
N. A. XXyukos, 2000. - 106.

2. Jlykomckuii FO.51. ®U3nKOo-XUMHUUeCKre OCHOBBI 3/IeKTPOXUMUY : yueOHoe rocobwue / FO. S1.
Jlykomckui, FO. /1. T'ambypr, 2013. - 446.

3. TeopeTnuecKast 37IeKTPOXUMHUS : yUeOHUK /IJIsi By30B 110 HarpaB/IeHUIO TIOJJTOTOBKHU
"Xumnueckas texHosorus" / A. JI. Porunsn, K. Y. Tuxonos, U. A. IllommuHa, A. M. TUMOHOB,
2013. - 495.

4. Aurporios JI. U. Teopetruueckasi 3/ieKTpoxumHs : yueOHuK / JI. . AHTpomnos, 1984. - 520.

5. Ky3pmuna M. FO. DyieKTpoxuMusi pacTiaB/eHHBIX coield : yueOHoe mocobue Jjist CTYZeHTOB
crietanbHOCTH 150102 - "Metannyprus nBeTHbix Meta/ioB" / M. FO. Ky3bmuHa, 2008. - 84.

6. KyspmuHa M. FO. TepmogrHaMUKa pacruliaB/ieHHbIX MeTa/VIMYeCKUX U COJIeBBIX CUCTEM :
KOHCIIEKT JIEKLIUM J/Is1 MarucTpoB 1o HanpasseHuto 150400 "Metamnyprus” / M. FO. Ky3pmuHa,
2014. - 168.

7. TaneBckuii I'. B. MeTannyprusi aqftoMUAHUS : CIIPaBOYHUK T10 TEXHOJIOTHUYECKUM U
KOHCTPYKTMBHBIM U3MepeHusM U pacuetaMm / I'. B. 'aneBckuid, M. A. Munuc, I'. A.
CupasyTauHoB, 2013. - 234.

8. Kpatkuii cripaBouHMK (hH3UKO-XUMUUeCKUX BesinurH / cocT. H. M. BapoH [u ap.]; oz pex. A.
A. PaBpens, A. M. ITonomapesowu, 2010. - 237.

9. Jlupgun P. A. KoHCTaHTBI HeOpraHWyeCKUX BellleCTs : cripaBouyHuK / P. A. JIluaus, J1. A.
AHnppeeBa, B. A. MoJouko; riog pex. P. A. JIuguna, 2006. - 685.

10. JInguu P. A. CipaBOYHUK 10 HEOPraHWYeCKOU XMMHH : KOHCTaHTbl HEOPraHUUeCKHUX
BewlectB / P. A. Jlupun, JI. JI. AugpeeBa, B. A. Monouko ; nog pen. P. A. Jluguxa, 1987. -
[320].

9 Pecypcol cetu IHTepHeT

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

10 ITpodeccuoHa/bHBIE 0a3bl JAHHBIX
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1. http://new.fips.ru/
2. http://www1.fips.ru/

11 TIlepeyeHr WH(OPMALMOHHBIX TEXHOJIOTHUW, JIMIEH3HOHHBIX M  CBOOOJHO
pacnpocTpaHsieMbIX CHeIlHaTU3MPOBAaHHbIX MPOrpaMMHBIX CPeACTB, HH(OPMaLOHHBIX
CIIPaBOYHBIX CUCTEM

1. Microsoft Windows (XP Prof + Vista Bussines) rus VLK noctaBka 08_2007
2. Microsoft Office 2007 VLK (mmoctaBku 2007 u 2008)

12 Marepua/ibHO-TeXHHUYECKoe ofecreyeHUue AUCIUILTHHbBI

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

3. OkpaH Ha wTatuBe ScreenMedia Apollo-T

4. Becobl TexHuueckue ylabopatopHsie "BT-1500"

5. ITotennmocrat P-250 SM

6. Mynstumerp RGK DM-20

7. DJIeKTPOIUTUUECKas sTueiiKa

8. XnopcepeOpsIHbIN 371eKTPOJ, CpaBHEHHSI, paboure 371eKTpobl (Me/lb, IUHK, a/TFOMUHUN )
9. D/IeKTpOMUTHUYEeCKHH K/Tt0U (MOCTHK)

10. PacTBOpBI 3/7IEKTPOIMTOB 3a/laHHON KOHLIEHTPAL[|H [I/1s1 BBITO/IHEHHS TabopaTOPHBIX paboT.
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