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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
. aCTPOHOMHYECKOTO yaca)
Buj; yue0HOI padoThI Vaebn
Bcero BII TOJT YueOHsiii rog Ne 4
Ne 3

OO0111ast TPYZ0EMKOCTD 144 36 108
JACLIATITAHBI
AyauUTOpHBIe 3aHSTUS], B TOM 18 ) 16
yHCse:

JIEKIINU 6 2 4

nabopatopHbie pabOThI 6 0 6

NpakTUYeCcKue/ceMrHapCcKue 6 0 6
3aHATHUSA
CamocrosiTenbHasi pabora (B
T.4. KypCcOBOe 122 34 88
TIPOEKTHPOBAHUE)
TpynoemMKOCTb 5 4 0 4
TIPOMEXXYTOYHOM aTTeCcTaluu
Buz npomexxyTouHOM
aTTecTaluy (UTOrOBOTO , 3auet, Kypcosas 3auer, Kypcosas pa6ota
KOHTPOJIS 110 AUCLIUIIIUHE) pabota

4 CTpyKTypa U cojiepKaHue JUCLUII/INHbI
4.1 CBojiHbIEe JaHHbIE 110 COAEPKaHHUI0 AMCLIUT/IUHBI

YueoOusbrii rog Ne 3

No HaumeHnoBaunue HEKL[I/II/IB“ALI KOHTa;;(; HoR paﬁonlfll3 (CEM) CPC dopma
n/n PasAe/a ¥ TeMbl N Kon. N Kon. N Kon. N Konm. Terymero
JAMCLIUIITUHBI o Yac. o Yac. o Yac. o Yac. | KOHTPOISA
1 2 3 4 5 6 7 8 9 10 11
BBepgenue.
| OcHossl 1 2 1,2 | 34 | Pedepar
3/1eKTPOMeTaIypr
)17




IIpomesxyTouHas

aTTecTalys
Bcero 2 34
YueOHbIi rog Ne 4
No HaumeHoBaHue HEKL[I/II/IB“ALI KOHT;;;(; HOH paﬁonﬁlB (CEM) CPC dopma
n/n pa3;zena 1 TeMbI N Ko N Kon. N Kon. N Kon. T(:)Kym:ro
JAVICI{UIUTAHBI 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 pacTBOpoOB 2 1 9 10
orpoc
371eKTPOJIUTOB
izziiigéHblﬁ 2,3, Oruer mio
2 N 3 1 1 6 1 4 5, 6, 49 saboparop
3/IEKTPOHBINA N
7 HoW pabore
rponecc
Pazzen 3.
3 | HepasHosecHeiii 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,
arrecrauys 4 Kypcosas
pabota
Bcero 4 6 6 92

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

YueOusbIii rog Ne 3

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

3JIEKTPUYECKOro TOKa. TeopeTuyeckor OCHOBOM
3/IeKTPOMeTa/UTyPruu SIBISeTCS 371eKTPOXUMUS,
paccMaTpuBarollasi 3aKOHOMEPHOCTH B3aUMHOI'O
TipeBpalleHHs 3/1eEKTPUUeCKON U XMMUUeCKor (GopM
SHepruu. DJIEKTPOXUMMUS — 4aCTb XMMUH, U3ydarolas
NIpeBpallieHUs BelljeCTB Ha FPaHuLie paszesa
MIPOBO/JHUK 3/1eKTpPHUYeCTBa epBOro pofa —
MIPOBOJHUK 3J/IEKTPUUECTBa BTOPOTO po/ia,
TIPOUCXO/ISAIIIee C yYacTHeM CBOOO/IHBIX /IEKTPOHOB.
ONeKTPOXUMHUS 3aHUMaeTCsl U3yueHneM
3aKOHOMEPHOCTeH, CBSI3aHHBIX C B3aUMHBIM
rpeBpaleHreM XUMMUUeCKOH U 3/IEKTPUUeCKor (popm
sHeprud. Takum 00pa3oMm, B pe3y/bTaTe POTeKaHHUs
XUMHUYECKUX pPeakLiui MOXXHO TOJIyUHTh
3JIEKTPUYECKYH0 3Hepruto. C Apyrou CTOpPOHBI,
3aTpayvBas 371eKTPUYECKYH0 SHEPTUIO OT BHEILHEro
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HMCTOYHHUKA TOKA MO>XHO TIPOBECTH Te ’Ke PeakLu, HO
B 00paTHOM HarpaB/IeHUH, T.€. OCYI[eCTBUTh
XUMHYEeCKOe TIpeBpallieHre. DIeKTPOXUMHUS — CTporast
HayKa, yCTaHaB/IMBalolllasi KOJInueCTBeHHbIe
3aKOHOMEPHOCTH MEeXAY XUMUUYEeCKHUMU,
MOBEPXHOCTHLIMU U 3JIEKTPUUECKUMU CBOMCTBAMU
pa3uuHbIX cructeM. OCOOEHHOCTH
3/IEKTPOXUMUYECKUX peakliid COCTOST B TOM, UTO 3TH
peakLy reTepOreHHbl. DJIeKTPOXUMUYECKHe PeaKLuU
MPOTEKAIOT He Ha JIto00M reTeporeHHOM rpaHuile, a Ha
TaKOW, T/ie 37IeKTPOHHAsi IPOBOAUMOCTh
3/IeKTPUUECKOr0 TOKa 3aMeHsIeTCsl MIOHHOMU
MIPOBOTUMOCTEI0. OCOOEHHOCTH 3TEKTPOXUMUYECKIX
SIBJIEHUM COCTaBJISIFOT OCHOBHOE COjlepyKaHue Kypca
“Teopwust 3/1eKTPOMETA/UTYPrudyeCKnuX MporjeccoB”.

YueOHsIli ro Ne 4

Ne

Tema

Kpatkoe copepxaHue

Paspen 1. Teopus
PacTBOPOB 3/1EKTPOJIUTOB

BsaumHoe nipeBpaiiieHle 371eKTPUUeCcKoi U
XUMUUECKOW YHeprui MOXKeT TTPOUCXOUTh B
3/1eKTPOXMMUYECKOW CUCTeMe, OCHOBHBIMU UaCTsIMU
KOTODO# SIB/ISIFOTCS: MOHU3UPOBaHHAs Cpejia,
obecrieunBaroILjasi IPOBOAMMOCTD JIEKTPUUECKOTO
TOKQ, Ha3bIBaeMasi paCTBOPOM 3JIeKTPOJIUTa, U/
TPOBO/IHUKOM BTOPOTO po/ia (3/IeKTpUUeCKUM TOK B
Hell mepelaéTcs 3apsyKeHHBIMU YaCTUL[aMU —
HMOHAMM); 3/IeKTPONPOBO/SLIME TBEDP/bIe Tea,
KOHTaKTHPYIOLLHe C 3/IeKTPOJIUTOM (MeTa/l/TnuecKue,
yT1epOIUCThIe, Cy/b(U/HbIE), Ha3bIBaeMble
3/1eKTPO/IaMH; BHELLHSIS LIeTlb U3 MeTalJTMuecKux
MPOBO/IHUKOB, W/IM MPOBOJHUKOB MEPBOT0 Poja
(3neKTpuYecKrit TOK repeiaéTcst CBOOOAHBIMU
3/1eKTPOHAaMH). DIeKTPOXUMHUYeCKasi CUCTeMa MOYKeT
HaXO/IUThCSl B pABHOBECHOM U HEPaBHOBECHOM
cocrosiHusiX. [IpriMepoM paBHOBECHOTO COCTOSTHUSI
3/IEKTPOXUMHUECKON CHCTEMBI MOXKET OBITH MeTaJl,
TOTpYy>KeHHbIM B pacTBOP CBoei conu. Eciu
MOTPY3UTh [iBa Pa3/IMUHBIX TBEPABIX Tefa,
00/1afaroIUX 1eKTPOHHON TIPOBOAUMOCThBIO
(a/1€KTpOAa), B paCTBOPbI UX 3/IEKTPOJIUTOB, TO MOYKHO
OTMETHUTh Ha/Inule Pa3HOCTU MOTEHLIUAI0B MEeXY
HUMMU (ranbBaHUUeCKUH 371eMeHT). Ecin Ha
PaBHOBECHYIO 3JIEKTPOXUMUYECKYIO0 CUCTEMY
HaJIOKUTh BHELIHIOK 3/IEKTPUUECKYH0 SHEePTUi0
MOCTOSIHHOTO T10J1s1, TO BO3HUKAaeT HepaBHOBeCHas
3/IeKTPOXHMMUYUeCcKasi cucteMa (3/1eKTpOo/i3Hast BaHHa
WU 31ekTponu3ép). PaccmatpuBatoTes ciefytoiiye
BOITIPOCHI: TTIOHATHE 00 37IeKTPOXUMUUYECKOU CHUCTEME;
OCHOBBI TEOPHH 3/IEKTPOJIUTUUECKON AUCCOLMALNY;
rUjpartalnys U coibBaTaLysi HOHOB; MEXXHOHHOE
B3aMO/IeNCTBHE.
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Pazgen 2. PaBHOBeCHbIM
3/71eKTPO/IHBIM MpoLecc

3/1C 31eKTpOXMMHUUECKOW CUCTEMBI JO/DKHA
TIpe/ICTaB/IsITh COO0M CYyMMY BYX 3/1€KTPOHBIX
MOTEHLIMA/IOB, KaXK/bIl U3 KOTOPBIX OTBEYaeT
M3MeHEeHHI0 XMMUUeCKOW SHeprUU NPy MPOTeKaHUU
YaCTHOM 3/IEKTPOJHOU peakLuu. Y paBHeHUe /s
3/IeKTPO/IHOTO MOTEHIMa/a UMeeT TOT Ke BUJI, UTO U
ob1iee TepMoiItHaMuUeckoe ypaBHeHue it S]1C, ¢
TOW pa3HULIEM, UTO B HETO BXOJAT aKTUBHOCTH,
BelLleCTB, YYaCTBYIOIIUX B JaHHOMW 3JIEKTPOJHOU
peakiuu. CTaHJapTHBIM 3/1€KTPOHBINA MTOTEHLa
OTBeuaeT MOTeHL[aTy 00paTUMOro 371eKTPOoZa B
C/lydae, KOr/ja akTUBHOCTb Ka)KJ[OTO U3 YYaCTHHUKOB
3JIEKTPOJHOM peakluu paBHa efuvHULle. B
3aBUCUMOCTH OT Ha3HaueHHsl U YCTPOWCTBa B
3/IeKTPOXUMUU PaCTBOPOB MIPUMEHSIIOT pa3/IMuHbIe
TUIIbI 31EKTPO/IOB. [1/151 XapaKTepUCTUKHU 3/1eKTpoia
HeoOXO0ZMMO JIaBaTh OMKCaHKe ero KOHCTPYKLIMH,
CXeMy, BU/J] 3/IeKTPO/IHOM peakly Y 3aBUCHMOCTb
Be/IMYMHBI TOTeHLMana OT
MOTeHLMa00npeesonx (pakTopoB. [IpuHsITO
pasnuaTh 3J1eKTPO/bl IePBOro ¥ BTOPOTO poJa,
ra3oBble, OKMC/IUTEIbHO-BOCCTaHOBUTE/IbHBIE (W/IH
PellOKCH-3JIeKTPO/bI) M HEKOTOPbIE CIielfa/ibHble
TUIIbI 3/IEKTPO/IOB. PaccMaTpuBaroTcs criefytomiye
BOMNPOCHI: CKAUKY MTOTEHLIMAa/I0B Ha TpaHuLie paszesna
(a3; 31eKTPOKMHeTYECKUE SIB/IeHHUS B 3JIeKTPOJINTAX;
Teopusl CTPOEHUS [JBOMHOIO 37IeKTPUYECKOr0 CJIOS:
3/1IeKTPOKANW/I/ISIPHBIE SIBJIEHUS B 37IeKTPOJIUTAX;
CTpOeHHe JBOMHOIO JIEKTPUYECKOro C/10s B
pacrijiaBax; OCHOBHbIE BH/Ibl 3/IEKTPO/IOB
3/IEKTPOXMMHUUECKHX CUCTEeM; TIOTeHLIAabl
3/1IeKTPO/IOB B pacIlIaB/IeHHBIX COJISIX; [UarpaMMbI
ITypo6e.

Paznen 3.
HepaBHoBecHbI
3/71eKTPO/IHBIM MpoLiecc

Ha nipakTuike [/ Bblle/IeHuUs e JUHULIBI MacChl
Bell[eCTBa MPUXOAUTCS 3aTpaurBaTh 3HAUNUTELHO
Oosiblile 37IeKTPUUECKOT0 TOKA, UeM 3TO Cie/[yeT U3
3akoHa Papagies. [I[pUUMHBI MOTYT OBITh pa3/TMUHBIMU:
1o0oYHbIe MPOLIeCChI, He YUUThIBaeMble B PaCuéTax
(BoccTaHOB/IEHUE BOZOPO/iA TIPH 3J/IeKTPOJIM3€e BOJHBIX
PacTBOPOB; BOCCTAHOBJ/IEHHE HATPHs U3 KPUOJIUTA TIPU
3JIeKTPOJIM3€e KPUOIUTO-TJIMHO3EMHBIX PacIljlaBoB);
HeyCTpaHEéHHbIe yTeUKH TOKa (3aMbIKaHUs);
T10/JlyBOCCTAHOB/IEHHE MEeTaJl/IOB [lepeMeHHOU
BaJIEHTHOCTH TIPU TTOBBIIIIEHHBIX IJIOTHOCTSIX TOKa,
COTPOBOXK/AOLL[eecs peakLusMu
JUCTIPOTIOPLIMOHUPOBaHUS (TIPOLIeCChI, UAYIL[HE TTPU
3/IeKTpo/m3e CynbdaTa Meu); 0OpaTHOe OKHC/IeHHe
BOCCTaHOBJIEHHOTO JKH/IKOTO MeTaJljla, 3aXBaueHHOT0
JIBIDKYILIUMCS 9JIEKTPOJIMTOM, Ha aHofie (B
3/IEKTPOMETasTyPTiu atOMUHUS); XUMUYeCKoe
pacTBOpeHHe BOCCTAHOBJIEHHOI'O Ha KaTo/le MeTaslja.
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Jln1st XapakTepUCTHKY TIpoliecca 3/71eKTpor3a 1o
TIPOM3BOAUTETBHBIM 3aTpaTaM TOKa IPUHST
TI0Ka3aTe/ib, Ha3bIBaeMblii BEIXOZOM 10 TOKY. st
OL|eHKH [TPOU3BO/IUTENIbHBIX 3aTPaT 3/IeKTPO3HEPTUH
BBO/IUTCS TT0Ka3aTesib 3/1eKTPO/K3a — KO3(QPULIMEHT
WCII0/Tb30BaHUS 3/IeKTPO3HEPTrur. PaccMaTprBaroTCst
c/le[iyIoIl{ie BOMIPOCHI: 37IeKTPOIIPOBOJHOCTh
PacTBOPOB 37IEKTPOJIUTOB; 37I€KTPOITPOBOJHOCTh
pacrijiaB/eHHbIX COJIel; YKc/ia epeHoca HOHOB;
TI0Ka3aTesd 1eKTPOJIU3a.

4 Pasnen 4. KuneTrka
3/71eKTPO/IHBIX TTPOLIECCOB
B pacTBOpAxX M pacriaBax
3/71eKTPOJIUTOB

[Toz CKOPOCTBIO TeTepOreHHOT0 XMMUUeCKOT 0
Tipoijecca MOHUMAaeTCsl KOJIMUeCTBO BeIlecTBa,
ripeTeprieBatoiliee XMMUUeCKUe TpeBpalljeHus B
eIMHULlY BpeMeHH Ha eJUHUYHON TTIOBEPXHOCTH
pa3zena da3. BeipakeHrueM CKOpOCTH
9JIEKTPOXHUMHYECKOT0 TIpoL[ecca sIB/ISIeTCs
abCo/TroTHas BeJTMUMHA TJIOTHOCTH TOKA Ha 3JIEKTPO/IE.
IToCKO/IBKY B 2/1IKTPOJIM3Epe pa3Mephl KaToza 1
aHoZia MOTYT OBbITb Pa3HBIMH, HEOOXOIUMO BECTH PeUb
0 KaTOAHOM 1 aHOJHOM IIJIOTHOCTH TOKa.
PaccmaTpurBarOTCs Cie/IyIoIie BOMPOCHI: MOHSTHE O
CKOPOCTH 3/IeKTPOXUMUUECKHX TTPOLIECCOB,;
T0JISIpU3aliusi U epeHanpsikeHre; aHoAHoe
pacTBOpeHHe MeTalJIOB; BH/IbI TIOISIPU3ALU B
pacIuiaB/ieHHbIX COJISIX; POJib IepeHanpsKeHust
BOZIOPO/Ia B 3/IEKTPOMETAJTYPIHH CPeJl, COIePrKalIliuX
MPOTOHBI; IPUYMHBI BO3MO>KHOTO 3arpsi3HeHUsI
3JIEKTPOJIUTHOT'O MeTasljla IPUMeCsIMH TIPU
padUHUPOBaHUMU.

4.3 IlepeueHb 1a0O0pPaTOPHBIX padoT

YueOusbIii rog Ne 4

Ne HaumeHoBaHue 1a00paTOpHO# PadoThI

Ko/i-Bo akageMuueckux
4yacoB

Ornpegenenvie 3/1C rajbBaHUYECKOTO 3/IEMEeHTa.
TepMoAMHaMUKa rabBaHUUECKOT0 3/leMeHTa
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4.4 TlepeyeHb NPAaKTHUECKHX 3aHATUMN

Yueonslii rog Ne 4

. Koi-Bo akajeMuueckux
Ne TeMbl IPAaKTHUECKUX (CEeMHHAPCKHUX) 3aHATHI
4acoB
1 OneKTpo/bl CpaBHEHUS], UCTIOb3yeMble /IS 4
VICC/Ie[IOBaHMSI pacCIlyIaB/IeHHBIX Cpej
2 OnekTpoauTHyeckoe pahMHUPOBAHKE UePHOBOM ’
Meau

4.5 CamocrosiTe/ibHasi padoTa




YueOusbIii rog Ne 3

Ne Buj CPC Ko/1-Bo akageMuuyeckux
4acoB
1 Harrcanue pedepara 20
2 ITpopaboTKa pa3/ie/ioB TeOPeTUYECKOr0 MaTepHasa 14
YueOHsbIii ro Ne 4
Ne Bup CPC Koi-Bo akapgeMuueckux
4acoB
1 BbInonHeHre TPeHUPOBOUHBIX U 00YUarOIINX 5
TeCTOB
2 Harnrcanue KypcoBoro rpoekTa (paboThi) 33
3 OdopmiieHre 0TYETOB 110 JTAOOPAaTOPHBIM U 4
TIPAKTHUYECKUM paboTam
4 [ToaroroBka K 3auéty 10
5 IToAroToBKa K MPaKTUYeCKUM 3aHSITUSIM 8
6 [ToaroroBka K NpakTUUYeCKUM 3aHSITUSIM 4
(y1abopaTopHBIM paboTam)
7 [ToaroTroBka K czjaue M 3aliUTe OTUEeTOB 4
8 IToaroToBka npe3eHTanum 10
9 ITpopaboTKa pa3/ie/ioB TeOpeTHYeCKOro MaTepuasia 10

B xope npoBesieHus1 3aHATUM M0 AUCLUIIMHE UCTIOIb3YIOTCS C/IeAyIOIie UHTepaKTUBHbIE
MeTo/bl 00yueHus:: B Xozie mpoBeieHNsI TPaKTHUECKHUX 3aHSATHIA U 1ab0paTOpHBIX paboT 1o
Kypcy “Teopus 3/1eKTpoMeTa/Typruueckux NpoLiecCoB” UCMOMb3YIOTCS C/lelyIoLiye
WHTePaKTUBHbIE METO/IbI 00yUeHusi: pa300p KOHKPETHBIX CUTYAL[Hii; TPYTIIIOBbIE JUCKYCCUH.
JIeKIIMOHHBbIE U TIPAKTHYeCKUe 3aHSATHS 110 JUCLIMIIIMHE TIPOBOASTCS C UCIO/Ib30BaHUEM CJlaii/i-
MaTepHasioB.

5 IlepeueHb y4eOHO-METOJUUECKOT0 00ecTieyeHUs] JUCHUILTMHBI
5.1 MeToanuecKue yKa3aHuA /1A 00y4YarOIUXCSA 110 0CBOEHHIO JUCIUILTMHBI

5.1.1 Metoguueckue yKa3aHus AT o0yJaroImuxcs mno KypCOBOMY
MPOEeKTHPOBaHMI0/padoTe:

Teopust 371eKTpOMeTa/UTypruueckux NnpoLieccoB [DeKTPOHHBIN pecypc] : MeToz. yKa3aHuUs 0
BBITTOJTHEHUIO KypcoBoM paboTsl / coct. M.IO. Ky3bmuHa. — ipkyTck : M3a-8o UPHUTY,
2018.-19 c.

5.1.2 MeToauuecKue yKa3aHus /ISl 00y4almMXCs M0 NPAKTHYECKUM 3aHATHIM

Teopus 371eKTpOMeTa/UTypruueckux NpoLeccoB [ D/eKTPOHHBIN pecypc] : MeTOZ. yKasaHUsl 10
NIPOBeJileHNI0 MpakThueckux 3aHsatu / coct. MLEO. Ky3emuna, M.I1. Ky3pmuH. — IpKyTCK :
N3p-Bo UpI'TY, 2013. — 27 c. (JCK-3666)

5.1.3 Meroauueckue yKa3aHus Jjis 00yUJaroIUXcsA 1Mo 1adopaTopHbIM pabdoTam:

1. Teopus 37eKTpoMeTa/lITypruueckrx MpoLeccoB [D1eKTPOHHBIN pecypc] : MeTo/,. yKa3aHHs 10
BBITIOJTHEHUIO JlabopaTopHbIX pabot / coct. M.FO. Ky3bmuHa. — UpkyTck : 3g-eo UPHUTY,
2018.-43 c.



2. Ky3pmunaa M.IO Teopus 3/1eKTpOMeTa/yTypruuecKix MpoLieccoB : j1ab. MPaKTUKyM.—
Wpkyrtck : U3p-0 UPHUTY, 2023. — 64 c.

5.1.4 MeToguuecKue yKa3aHUsl /IS 00yJaroIUXCs 0 CaMOCTOSITe/IbHOM padoTe:

Teopusi 3/1eKTpOMeTaypruueckux MpoLeccoB [ DeKTPOHHBINA pecypc] : MeTo/]. yKa3aHUs 10
caMoCTosATe/TbHOM paboTe oOyuaronuxcs 3a0uHoi Gopmel 00yuenus / coct. M.FO. Ky3pmuHa. —
WpkyTtck : U3g-B0 UPHUTY, 2018. — 26 c.

6 ®DoHj OLEHOYHBIX CPeACTB A/ KOHTPOJIA TeKylleill ycreBaeMOCTH M TPOBeJeHHUs
NMPOMEeXYTOYHON aTTeCTalyuy Mo JUCHHUIINHE

6.1 OneHo4yHble cpe/CTBaA /1A IPOBe/jeHHs TeKYyIero KOHTpPoJ/ist
6.1.1 yue6HnnIii rog 3 | Pedepar
Omnucanue nponeaypel.

JTaHHBIM BUZl CaMOCTOSITe/TbHOM PabOoTHI Mpe/IosiaraeT MHANBUYaTbHOE CaMOCTOSITeTbHOE
BBITIO/THEHHE IMMCbMeHHOM paboThl (pedepaTa) 10 MpeyIoKeHHOW TeMaTHKe C UCITOIb30BaHUEM
TepeyHst peKOMEeH/1yeMOH JIUTepaTypbl U HHPOPMALMOHHBIX pecypcoB. OOyuaromuics
BbIOMpaeT OZIHY U3 TMpe//IOXKeHHBIX TeM JIJIsl HarucaHus pedepara (COr1acHO MOPSAKOBOMY
HOMeEpY B CITMCKe TPyTIbl). TeKCT pedepaTa Jo/DKeH ObITh BBITTO/IHEH C TToMotibio TTK, Ha
JcTax 6esoit 6ymaru ¢opmaTa A4. TlpaBuna odbopmiaeHHst paboOThbl CTaHAAPTHBI U IIPHUBEIEHbI
B CTO.

Heo6xo011Mo0 MTOAr0TOBUTE TIpe3eHTall|o 110 TeMe pedepara (15-20 ciaiigos).

Bomnpocs! fj1s1 KOHTPOIISL:

[TpumepHasi TemaTuika peceparTos:

1. DnekTpoxrmMHyeckKue cucteMbl. PaBHOBeCHbIE U HEPAaBHOBECHbBIE TIPOLIeCChI.

2. l'anbBaHWYeCKUe 3/1eMeHThI, paboTaroliye B BOAHBIX cpefax. ['asibBaHUUeCKHe LIeTH C
pacriaBieHHbIMUA COJISIMHU.

3. X¥iMUUeCKre UCTOUYHMKM TOKA C pacCIlylaBJIeHHbIMU 3JIeKTPOIUTaMH.

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

5. ONeKTPOIU3 UOHHBIX PaclljiaBoB B LIBETHOM MeTaslTypruu.

6. Teopusi 3/1IEKTPOTUTUUECKOW JUCCOLIUALIUN.

7. 'nppaTauus v CoJibBaTalyisi UOHOB.

8. MeXrOHHOe B3aUMO/eHCTBYE.

9. D/leKTpOKUHETUYeCKUe U 3JIeKTPOKAW/ISIPHbIe SIBJIeHUs B 3JIEKTPO/IUTAX.

10. CtpoeHue ABOWHOIO 3/IEKTPUUECKOIO CJ1051 B PACTBOPAX M pacriaBax 3JIeKTPOJIUTOB.

11. TepmoarHamMHuecKasi TPAKTOBKA PaBHOBECHBIX 3/IEKTPOJHBIX TTOTEHLMAJIOB.

12. Knaccudukariys 3/1eKTpo/IoB, UCTIOb3yeMbIX B BOAHBIX 3/IeKTPOIUTAX.

13. DneKTpobl CpaBHEHMUS], UCII0/Ib3yeMble MPU UCC/IeJ0BaHNH PacCIljiaBleHHbIX COJIeH.

14. O61iee TepmouHaMuyeckoe ypaBHeHue st DIC 3/1eKTPOXUMUYECKON CUCTEMBI.

15. MexxayHapopHast KoHBeHLHst 06 3/IC 1 3/1eKTPOIHBIX TIOTeHI[Halax.

16. OnpefeneHue TepMOJMHAMHAYECKOW YCTOMUMBOCTHU 3JIEKTPOXUMHUYECKON CUCTEMBI B BOIHOU
cpege.

17. TepmoauHaMUKa 3/1EKTPOXUMUUECKHUX CUCTeM. DJIEKTPOXMMUUECKHe MeTO/bl UCCIIeJOBaHUs
TePMOIMHAMUUeCKHUX CBOWCTB pacIljlaB/IeHHBIX COJIei.

18. DnekTpo/ bl CpaBHEHUs, UCTI0/Ib3yeMble TIPU UCC/IeJOBaHUAX BOAHBIX PACTBOPOB
3J1IeKTPOJIMTOB U PacIl/IaB/IeHHbIX Cpe/,.

19. Beibop 3nekTpozoB cpaBHeHMst. OCHOBHBIE TPeOOBaHWs, TIPebsIB/IsieMbIe K 3/IeKTPOAaM
CpaBHEHUSI.

20. OCHOBBI COBPEMEHHOI'0 3/1IeKTPOXUMUUECKOI'0 aHa/Inu3a.
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21. TeopeTryeckrie OCHOBBI BoJibTamIiepomeTrpun. Knaccrgukarys MeTos08
BO/IbTaMIlepoMeTpuu. [IpakTueckoe rpuMeHeHre MeTOZI0B BOJIbTaMIIepOMeTPUM.

22. IToteHjuomeTpus.

23. IlonsiTue o KyJIOHOMeTpyUU. Buzibl KyJIOHOMeTpOB.

24. MeTozp! UCC/Iefl0BaHUS 3IEKTPOXUMHUYECKOW KMHEeTHKH B pacIlylaB/IeHHbIX COSIX:
BOJIbTaMIIePOMeTPHsl; XPOHOIIOTEHLIMOMETPUSI.

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

26. Bubl 5/1eKTPOAHOW MOISIPU3ALUH.

27. IlpyuMeHeHUe KaTUOHIIPOBO/SIIMX MeMOpaH B 37IeKTPOXUMUYECKUX UCC/Ie/JOBAHHUSIX.

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 nepeHoca.

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

32. DHTa/IBIIUSA CMELLeHUs COIeBbIX CUCTEM.

33. [1710THOCTH ¥ MOJTIbHBIN 06beM

34. BA3KOCTB pacIiaB/IeHHbIX 3/IeKTPOIUTOB

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

36. DIeKTPO/IMTUUECKOE TIOJTyYeHre MeTalJIMueCcKoro amtoMUHKSA (371eKTPOJIU3
KPUOJIMTOT/TMHO3€MHOT' 0O PacIijiaBa).

37. DneKTponMTUUecKoe paprHUpoOBaHUe YepHOBOM Me/IU.

38. OnektponuTUyeckoe padhuHUpoBaHUe cepebpa U 30/10Ta.

39. DnekTposu3 B MeTa/UTypryu HUKeJIsl U KobanbTa.

PekomeHiyeMast mUTepaTypa 1o KaXk/i0i TeMe pedepara npe/cTaBieHa B METOJUYECKUX
yKa3aHUsIX TI0 CaMOCTOsITe/TbHOU paboTe o0yuyaroruxcst 3a0uHoi opmbl 0Oyuenus.. [1ist 6osee
ryiybokoro u3yueHust BbIOpaHHOM TeMbl pedepara, 0OyuaromMcst Heo6xo umMo paboTaThb C
HEeCKOJIbKUMH yueOHHKaMH, YKa3aHHbIMH B CITCKe PEKOMEH/yeMOU JTUTepaTyphl.

KpuTepuu onieHUBaHM.

[TonHOTa pacKpbITHS TEMBI, Mpe/JlaraeMo /1Jisl HanrcaHus pedepara; repeueHb UCTI0b3yeMbIX
HMCTOYHUKOB ¥ YPOBEHb KOMITU/ISTUBHOCTH 110 TeMaTUKe; KaueCcTBO opopmiieHHst pedeparta 1
rpe3eHTaLuH.

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

ITepex rpoBeieHHeM J1abOpaTOPHBIX PabOT Bce oOyuvaroiuecst 06s13aHbI 03HAKOMUTBCS C
TIpaBWJIaMU OXPaHbI TPy/la U CTPOTO MX BBIMOJ/IHAT. K BHIMO/IHEHHMIO 1ab0paTOPHBIX PaboOT
JIOTYCKArOTCsI 00yYaroIecs, poC/yIIaBIIye MHCTPYKTaXK TI0 TeXHUKe 6e30MacHOCTH U
CJleslaBIlMe COOTBETCTBYIOILYIO 3aIMCh B KypHase 1o Th B ayauTopuu, npeiHa3HaueHHOM /1151
TIpoBeieHus1 1TabopaTOPHBIX PabOT 10 AAHHOMN JUCLIUTUTHHE.

1. 3azaHue Ha BBIMOTHeHKWEe Tab0paTOpHOM pabOThI 00YUAIOIIUICS TT0/TyYaeT Ha MpeAbIAYIIeM
3aHsTuu. [Ipu moAroToBke K 1labopaTtopHoii paboTte oOyuaromuiics 00si3aH 03HAKOMUTBCS C eé
COZiep)KaHUeM, TIOBTOPUTh WA U3YUUTh TEOPETUUECKUM MaTepuasl, OTHOCSIIUIACS K paboTe,
WCTI0/Tb3YysI PEKOMEHAYEeMYI0 JIUTePaTypy, TIOHATh 1ieJib U 33/1aui pabOoThI.

2. K Havasy 3aHATHM [J0/DKeH OBITh TTOATOTOBJIEH 111ab/I0H OTUeTa 1o 1abopaTopHOM paboTe, B
KOTOPBIN He0OX0IUMO BK/IFOUUTE pacuéTHbie POPMYJIbl U TaOIULIBI [/ HaOIIOAe .

3. Otuet odopmisieTcs AJisd Kaykao 1abopaTopHoM paboThl. OTUET AO/DKEH CO/lepPyKaTh
Ha3BaHHe paboThI, U3/10)KeHHe Lie/T U 3aiay paboThl, KpaTKOe TeopeTHUecKoe BBeJjeHe, CXeMy
YCTaHOBKH 1 KPAaTKO€ OTMCaHWe MEeTOJUKU MPOBe/IeHUs1 pabO0ThI, TAO/IUITY C ONBITHBIMH U
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PaCUETHBIMU IaHHBIMU; TpadyKy (TaMm, e 3TO TpebyeTcsi), CripaBOYHbIe JaHHbIE, BHIBOZBI 110
pabote. OTUéThI MO TabopaTOpHBIM paboTam 0hOPMJISIFOTCSI B COOTBETCTBUM C TPeOOBaHUSIMHU
METOANUECKUX YKa3aHUM 110 BBITTOJIHEHHIO JTabopaTopHbIX paboT u TpeboBanusimu CTO 027—
2021.

CTO 027-2021. CucreMa MeHe/PKMeHTa KauecTBa. Y ueOHO-MeToiuuecKast esiTe/TlbHOCTb.
OO61ue TpeboBaHUs K OpraHU3alvy U MpoBe/ieHHto 1abopaTopHbIX paboT. — 17 c.

4. Ha ciiepyromem 3aHATUUA OTYET IPe0CTaBIIsSeTCs NperojaBaresito [ nposepku. [1pu
3alyTe OTYéTa [POBePsieTCsl 3HaHWe TeOpeTUUeCKoro MaTeprassa COOTBETCTBYHOLUX pa3zie/ioB
KypcCa ¥ BOIPOCOB METO/IMKH, CBSI3aHHOM C BBITIONIHEHWEM pabOThlI.

Borpocsr 151 KoHTpOJIs (Ha TipuMepe yiabopaTopHoi paboTsl “Onpegenenve S1C
rajibBaHUYeCKoro ieMeHTa. TepMoAMHAMUKa rajbBaHUYECKOIO 31eMeHTa”:

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

2. KakoB npuHLUM paboThl XUMUYECKHX 1ieeli C MHAMBUAYaJIbHBIMU PACIlIaBIeHHbBIMA
COJIAMU?

3. KakoB npuHLuM paboThl XUMUYECKHUX L{eTeli C pacryiaBieHHbIMA CO-JIEBBIMUA CMECSIMU?

4. Tlo KakOMy IPUHLIMITY CTPOSTCS PsAAbI IOTEHLMAa/I0B MeTaJIOB B pacIljlaB/eHHbIX COJISAX?
5. IlpyBecTy mpuMeps! UCII0/Ib30BaHUS PACIIaB/IeHHBIX 3/IeKTPOIUTOB B XUMUUYECKUX
HMCTOYHUKAX TOKaA.

6. KaxkoBbl Tpeb0BaHus K aBTOHOMHBIM MCTOUYHHKAM 3/IEKTPHUECKON SHEPTryu?

7. JlaTb onpeziesieHue CTaHAAPTHOrO (HOPMa/bHOTrO0) MOTeHLMana 371eKTpoja.

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

9. OOBSICHUTD TIPUHLIUI JIeUCTBUSI XUMUUECKUX U KOHLIEHTPAL[MOHHbBIX Ta/IbBaHUUECKUX
3JIEMEHTOB.

10. T'anbBaHnyeckuii ssiemeHT AK06u-/anuasisi. OObSICHUTE MPUHLIMIT pabOThI TaTbBAHUYECKOTO
snemeHTa Ik00u-/laHuss.

11. CocTaBuUTh 3/IEKTPOXMMHUYECKYIO CXeMy XMUMUUeCKOr0 raJlbBAHUUeCKOr0 3/1eMeHTa.

12. KakoB®I CcTaH/iapTHBIE MTOTeHLMaIbl METal/I0B, YUaCTBYIOIMX B paboTe rajbBaHUYECKOTO
snemMeHTa Ikobu-/Januss1. OnpeJie/iuTh HalpaB/ieHre TOKa.

13. HammicaTh aHOZAHBIN M KaTOHBIN TPOLIECChI, YPaBHEeHHEe TOKOOOpa3yroleii peakLii B
VMOHHOM Y MOJIEKY/ISIDHOM BU/Iax rajibBaHUUeCKOro 37eMeHTa SIko6u-/IaHnas.

14. Yto noHUMaeTcs 1oJ, 37eKTpoABKylIeit cunoii (31C) anemenra?

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

14. Kak Beruncimts 3/]C ranbBaHrueckoro 3nemMenTa fkobu-/lanmansa? OObSCHUTH pasHULY
MeX/ly BbIUMC/IEHHOM U M3MepeHHoW BesmurHamu J/1C.

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

17. CocraBbTe cxeMy cepeOpsiHO-MarHMeBOr0 TalbBaHMUECKOT0 371e-MeHTa. Kakue mpoiiecchl
TPOUCXOAST Ha KaTofie U aHozie? Paccuurtaiite 3/1C snemeHTa.

18. CocraBbTe cxemMy MeHO-LJUHKOBOI'O rajibBaHU4eckoro ieMenTa ¢ 0,01 MossspHbIMU
pacTBopamH cy/bdara L{MHKa 1 Meid. PaccunTaliTe moTeHLMaibl LIMHKA U MeJjU B 9THUX
pacTBopax 1o ypaBHeHuro HepHcra, D/1C s/1emeHTa.

19. Hanuimre ypaBHeHHe peakiiii pacTBOPeHUs alFOMUHUs B pa30aBieHHbIX CEPHOU U
a30THOM KWCJI0Tax B MOJIEKY/IIDHOM U MIOHHOM BHJiaX.

Kpurepumu onjeHuBanus.

[TpaBUIBHOCTH OOPMJIEHHSI OTUETOB U ITOJIHOTA OTBETOB Ha BOIIPOCHI 110 KOHTPO/IbHBIM
BOTIpOCaM, MpUBeIeHHBIM K Ka)KJ0l 1abopaTopHO paboTe B METOUUECKUX yKa3aHUSIX.
ITogpo6HOe omnvcaHue 1abopaTOPHBIX PAOOT M BOMPOCHI K 3alllUTe OTUEeTa MPe/|CTaB/IeHbI B
METO/JUUeCKHX YKa3aHUSX 10 CaMOCTOSITe/IbHOM paboTe 00yUarouxcs 3a04HOH (hOpMBI
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o0yueHwus1.

6.1.3 yueOHbIi rog 4 | loknaj
OnucaHue npoueaypbl.

Lesibro IOATOTOBKY K ZIOK/IaAy (TI0 BBITOJIHEHHOM Mpe3eHTal[iH) SB/seTCs IpopaboTKa
OT/leJIbHOTO pa3jiesia TeopeTuueckoro Kypca. O0yuaroimyiicsi TOTOBSIT Ipe3eHTaL|o 110
BbIOpaHHOM TemaTHKe pedepara (COTr/IacCHO BapUAHTY M3 CIHMCKa rpymbl). [Ipe3eHTanys — He
6omee 5 MUH, KOMUECTBO CaioB — 15-20.

KpuTepuu onieHUBaHM.

[TonHOTa pacKphITUSI BOIPOCA, KAUeCTBO BBIMIOJTHEHHOM npe3eHTal[iy (oopMiieHue,
HMH(GOPMAaTHUBHOCTh), OTBETHI Ha BOTIPOCHI ayIUTOPUM TIPU JOK/Iajie.

6.1.4 yueoHsiii rog 4 | Tect
Omnucanue npoueypsl.

[1pu MoAroToBKe K TECTUPOBAHMIO CAMOCTOSITEIbHO U3yUUTh TEOPETUUECKU MaTeprar C
MOMOII[bI0 OCHOBHOM U JIOTIOJIHUTE/TIbHOM JIUTepaTypbl U UH(MOPMALIMOHHBIX PeCypCOB U
MPOYMUTATh KOHCIEKT JIeKLJUOHHOTO MaTepuaria.

KpuTtepun oueHuBaHus.

TecT cunTaeTcs yCremHo MpOWjeHHbBIM TPY MTPaBU/IbHBIX OTBETAaxX Ha BOMPOCHI TecTa Oomee 50
%.

6.1.5 yueOHbIi rog 4 | Y cTHBIN onpoc
Omnucanue npoueaypsl.

B MeTogiueckux yKa3aHUSIX 10 CAMOCTOSTE/IbHOM paboTe 0Oyuaromnuxcsi 3a04HON (GOpMBI
o0yueHUs TIpYBe/IeHbl TeMbI /I CAMOCTOSITe/TbHOT0 U3yueHUsl pa3jienia Kypca U peKoMeHyemast
nurtepaTypa. V3yuaTh MaTepuan peKOMeH/AyeTcs 110 T/laBaM yueOHMKa (yueOHOro rocobws).
I[NperiosjaBaTe/ib MPOBOAUT YCTHBIN ONPOC (BEIOOPOYHO M3 00YUAROLLUXCS).

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

1. IToHsiTe 06 3/1€KTPOMeTa/UTypruyeckoM mnpotecce. D/IeKTPOXUMUUECKHe CUCTEMBI.
PaBHOBeCHbIe ¥ HEpaBHOBECHbBIE NTPOLIeCCHI.

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

3. TpeboBaHMsI K aBTOHOMHBIM MCTOUYHUKAM 3/IEKTPUUECKOM SHEPTUH.

4. TeopeTuecKkue OCHOBBI 3/IeKTPOJ/IM3a BOJHBIX paCTBOPOB. AHOJHbIE U KaTOJHbIE TIPOLIeCChI.
5. Teopust 371eKTpOMUTHUECKO# Auccouyanyi. CHUbHbIE U C1abble 3/1eKTPOJIUTHL.

6. [TonsTre 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 3/1eKTpOXUMHUYECKOU CUCTEMBI.

10. MgeanbHble U peasibHbIe 3/IEKTPOXUMUYECKHEe CUCTeMBI.

KpuTtepun oneHUBaHus.
AKTHBHOE yuacTHe 00yYaroIerocsi B yCTHOM OTIPOCe.

6.2 OueHouHbIe Cpe/ICTBA /I/IfA MPOBe/[eHHs MTPOMEeXyTOUHOU aTTecTaluu
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6.2.1 Kpurepun wu cpeacrBa (MeTo/bl) OLEHMBAHUA WH/JUKATOPOB [OCTHIKEHUS
KOMIIeTeHI[UM B PaMKaX MPOMeXyTOYHOM aTTeCcTal[uu

CpeactBa
(MeToppBI)
NupukaTop focTHxeHus
A — Kpurepuu oneHuBaHusA OLIeHHBAHHSA
NMPOME)KyTOUHOU
arTecTanuu

[MKC-1.2 CrniocobeH mpaBWIbHO (hOPMY/TUPOBaTh U | Y CTHOE
pemath pa3HooOpa3sHble TIpPUK/IAJHBIEe | cobecesioBaHMEe TIO
3aZlaud  C UCI0JIb30BaHWEM OCHOBHBIX | BOTIPOCaM K 3a4éTy
TIOHSITHH, 3aKOHOB u Mozenei
TepPMO/JUHAMUKH, XUMHAYeCKOH
KUHETHUKH, TlepeHoca Teryia U MacChl Jijist
aHasm3a 3/1eKTPOXUMHUYECKUX u
3/IEKTPOMETa/UTypruueckiux  MpOLIeCCOB
L[BeTHOW MeTasTypruu.

[TIKC-7.2 CrniocobeH  BBITIOJHATH ~ pacueTbl B | BoimonHeHue u
obsactu TEOpUH | YCTHOE
3/IEKTPOMETa/UTypruueckiux TpOLeccoB, | cobeceoBaHre 10
WCTIONb3Ys ¢u3MKO-MaTeMaTHUYeCKUi | BOTIpocam K
amnrapar, 3HaHWs ~ OOIIeld  XUMWH, | 3all[UTe KypCOBOH
TeopeTHUeCcKoi 3/IEKTPOXUMUH, | pabOTHhI
MaTeMaTHKH, GU3NUeCKON XUMHUH. Y MeeT
orpeiensTh obsactu BbI/|e/IeHUsT

MeTa/noB Ha guarpamme [lypbe u 3HaeT
o0mpe  3aKOHOMEPHOCTU  TIPOLIeCCOB
pacTBOpeHMs MeTaJIJIOB.

6.2.2 TunoBble O1jeHOYHBbIE CPeACTBA NPOME)XXYTOYHON aTTecTaliuu

6.2.2.1 YueOHbIii rog 4, TunoBbie OLieHOYHBIE CPe/ICTBA /I/IA MPOBE/JeHHUs 3aUeTa Mo
AUCUHMIIMHE

6.2.2.1.1 Onucanue npoueaypsbl
3aueT NMPOBOJUTCS B BUZIE YCTHOTO coOeceZioBaHMs TI0 BOMPOCaM, Tipe/IHa3HAUEHHBIM K 3auéTy.

IIpumep 3a1aHUs:

[TepeueHb BOMPOCOB K 3ayeTy:

1. ITousiTrie 06 371€KTPOMeTa/UTyprudeckoM mpotiecce. OCHOBHBIE 3TAllbl U HAaTIPaB/IeHUS
Pa3BUTHS TEOPETUUECKOM 3/IEKTPOXUMUU U TEOPUU 3/IeEKTPOMETa/TypruuecKux NpoLeccoB U
BKJ/Ia/l OT€YEeCTBEHHBIX YUEHBIX B Pa3BUTHE HAYKU

2. DNIeKTPOXUMHUUECKHe CUCTeMbl. PaBHOBeCHbIe U HepaBHOBECHbIE TIPOLeCChl. ["albBaHMUeCKHe
3/IEMeHThI, paboTaroIye B BOJHBIX CpefaX. I'albBaHUUeCKHe TIeT1 C paclijlaBJIeHHBIMU COJISIMHU.
XyMHYecKre UCTOUHMKU TOKa C pacrIyiaB/IeHHbIMU 371eKTPOJIUTaMHU.

3. TeopeTHueckrie OCHOBBI 3/1EKTPO/IM3a BOJHBIX PACTBOPOB. J/IEKTPO/IN3 UOHHBIX PacIljlaBOB B
LIBETHOM MeTasuTypruu.

4. 31C 31eKTpPOXUMHUUYECKOM CUCTEMBI U 3/IeKTPOHbIe TTOTeHIMabl. TepMoguHaMuuecKas
TPAKTOBKAa PaBHOBECHBIX 3/IEKTPOJHBIX MOTEHL[HA/IOB.
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5. Ob1uee TepMoiHaMUYecKoe ypaBHeHHe 715t D/1C 371eKTpOXuMUUecKOi cuctemMbl. BoiBog
TepMOZUHAMUUEeCKOro ypaBHeHUs /151 O/1C 3/1eKTPOXMMUYECKON CUCTEMBI.

6. O011iee ypaBHeHuUe /IJIs1 37IEKTPOIHOTO TIOTeHIMaA. Psiji HanpshkKeHUst MeTaJIoB.
CraHgapTHbIe 3/1eKTPO/HbIe TIOTeHLMa/Ibl MeTas/VIOB B BOJHBIX pacTBOpPax.

7. Pg/ibl IOTEHLIMA/IOB MeTa/UIOB B pacCIl/laB/IeHHBIX COJISAX.

8. Knaccudwukarys ¥ IpyuHLUI pabOoThI 371eKTPO/IOB, UCII0JIb3YeMbIX TP M3yUeHUU TTPOLIeCCOB,
MPOTeKAIoLMX B BOAHBIX Cpejax.

9. BriOop 371€KTPO/I0B CPaBHEHUs /I/1s pacriylaBlieHHbIX cpesl. OcCHOBHbIe TpeOoBaHUs,
rpe/ibsBisieMble K 3/IeKTPOJaM CpaBHEeHUS.

10. OcobeHHOCTH KUHETHUKHU 3/1IeKTPO/HBIX TPOLIECCOB B PACII/IaB/IeHHBIX COMSIX. BUbI
3JIEKTPOJHOU TOJIIpU3aLiy B PacIljIaBlIeHHbIX COJIX. MeTo/bl UCCel0BaHus
3/IeKTPOXUMUYECKOW KUHETHKU B PacIlylaB/IeHHbIX COMSX: BOJIbTaMIIePOMETDUS;
XpOHOMNoTeHuoMeTpus. [IpoBecTH CpaBHUTE/IBHYIO OLIEHKY pa3/IMuHbIX METOZ0B
VCCIe/J0OBaHUS 3/IEKTPOXUMUUECKOM KUHETUKY B MIOHHBIX paclljiaBax.

11. Ha3BaTb 06macTt npuMeHeHUs TIOHSTHH, 3aKOHOB U MOZe/iel TePMOJUHAMUKH, XUMHUEeCKOH
KUHETUKH, 3JIeKTPOXUMUY B KOHTEKCTe [IOHUMaHUs 3JIEKTPOXUMUYECKUX U
3/1eKTPOMeTa/l/IypruyecKux IpoLjeccoB._

6.2.2.1.2 Kpurepuu orjeHUBaHUs

3auTeHo He 3auteHo

CriocobeH npaBWIbHO (HOPMYJTUPOBATh U
peliaTh pa3HooOpa3Hbie MPUKIaHbIe 3a/1aun
C UCTIO/Ib30BaHUEeM OCHOBHBIX TTOHSITUM,
3aKOHOB ¥ MO/ie/ieid TepMOJUHAMUKH,
XUMUUECKON KWHeTHKH, TlepeHoca Telia U
Macchl JJIs aHa/Ii3a 3/1IeKTPOXUMHUYECKUX U
3/IeKTPOMeTas/Typruyeckux MpoLieccoB
LIBETHOM MeTaJlTypPIrUu.

He cniocobeH npaBuibHO (HYOPMYIMPOBATh U
peliath pa3HooOpa3sHbie MPUK/IAJHbIE 3a/jaun
C WCTI0/Ib30BaHHEM OCHOBHBIX TTOHSTHH,
3aKOHOB U MO/ie/iell TEPMOJUHAMUKH,
XUMUYeCKOW KUHEeTHKH, TIepeHoCca Teria 1
MacCChI IS aHa/TU3a TeKTPOXUMUYECKUX U
3/IeKTPOMETaJTyPruueCcKuX MpOoL[eCCOB
1IBETHOM MeTaJUTypPryu.

6.2.2.2 YueOHblii roj 4, TunoBbie 0LleHOYHBIE CPEACTBA /I KyPCOBO# padoThI/KypCOBOro

NMPOEKTHPOBAHHUA MO0 JUCLHUIUINHE

6.2.2.2.1 Onucanue npoueaypsl

BrinonHeHue KypcoBoii paboThl ¥ ycTHOe cobecesjoBaHIe 10 BONPOCAM K 3alljiTe KypCOBOM

paboTEL..

IIpymep 3agaHu:

[TepeueHb BOIIPOCOB K 3alljUTe KypCOBOIi paboThI:

1. OcobeHHOCTH 3/1eKTPOXUMHUECKUX ITPoLieccoB. IIpoBOJHUKM IIEPBOTO U BTOPOT'O PO/,
TIpUMepBbI. DIeKTPOIMTUUeCKOe paprHupoBaHWe YepHOBOU MeZiu. Ciyyad COBMECTHOTO
BOCCTAHOBJ/IEHUs Ha KaTo/le Pa3/IMUHbIX MeTa/l/IOB IIPU 3/1eKTpo/u3e. [IpuunHbI 3TOT0 sIB/IeHUs.
2. narpammel [Typbe (paBHOBecHBIe auarpamMMebl roTeHLuan—pH). Vicnonb3oBanue
byHaMeHTa/IbHBIX 001L{eMHKeHepHbIX 3HaHUM MPU pacyeTe U MOCTpoeHUH Juarpamm [Iypoe.

3. TIpuHIwmIT ocTpoeHus Axarpammel ITyp6e.

4. Ha3Hauenue guarpamMmel [Typ6e. OrpaHrndeHusi IpUMeHUMOCTH ivarpammsl [1ypoe.
5. TIpei/IoXKUTh METOAMKY TIPOBeI€HUS] SKCIIEPUMEHTA T10 U3yUeHHIO ITOBe/IEHUST MeTaslia B
KOPPO3UOHHOM Ccpejie U MpoaHa/lIu3upoBaTh MoJ/lyueHHbIe pe3y/bTaThl.




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

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

8. KakrM paBHOBeCHsIM COOTBETCTBYIOT TOPU30HTA/IbHBIE IMHUM Ha Auarpamme [Typbe?
9. KakyM paBHOBeCHSIM COOTBETCTBYIOT BepTHKa/bHbIe TMHUU Ha Auarpamme [1yp6e?
10. KakuM paBHOBeCHsIM COOTBETCTBYIOT HaK/IOHHbIE JTMHUU Ha Auarpamme [1ypbe?_

6.2.2.2.2 Kpurepuu orjeHUBaHUs

Y poBneTrBopuTeIbH
OT1/1MuHO Xopoio R HeypoBieTBopuTe/1bHO
Criocoben HemoHcTpHUpyeT IemoHCTpUpyeT He criocoben
BBITIOJTHSTh XOPOLIYIO HU3KYIO CTIOCOOHOCTE | BBITIONHATH PACUYeThl B
pacueThbl B 06/1aCTH CTI0OCOOHOCTH BBITIOJTHSITh pacyeThl B obacTv TeOpur
TeOpUU BBITIO/THSATh obsactu Teopuu 3/1eKTPOMeTa/Typruyec
3/IEKTPOMEeTasUTypr | pacueThl B 00/IaCTH | 3/IeKTPOMETa/UTypruy KHX TIPOL[ECCOB,
HMYeCKUX TeOpuu €CKHUX TPOLIeCCoB, WCromb3ys (HU3MKO-
TIPOLIECCOB, 3/IEKTPOMETa/Iypr | UCIOJb3ys (pU3UKO- MaTeMaTUueCKui
UCTIONB3YS (HU3UKO- WUeCKUX MaTeMaTU4yeCKhi arriapar, 3HaHUs 001L[ei
MaTeMaTHUeCKUi TIPOLIECCOB, armrapar, 3HaHUs XUMUH, TeOPETUUeCKON
afrapar, 3HaHWsl | UCTOJb3ys (PU3MKO- o01elt Xumuy, 3JIEKTPOXUMHUH,
o0I1Iel XMMHH, MareMaThueCcKuit TeopeTUueCcKou MaTeMaTHKH,
TeOpeTH4eCKOn anrapar, 3/IeKTPOXUMUH, ¢usnyeckoit xumuu. He
3/1IeKTPOXHUMHUH, 3HaHUs 001ei MaTeMaTHKH, yMeeT OIpeJesisiTh
MaTeMaTHKH, XUMUH, ¢bu3MUeCcKoi XUMUH. o0s1acTy BhIfi€NIeHUsT
bu3nuecko TeopeTUueCKou [eMoHCTpUpyeT MeTasyIOB Ha JuarpaMme
XUMUH. Y MeeT 3/IeKTPOXUMUH, cabblie yMeHUst I[Typ6e v He 3HaeT
oripeieNiATh MaTeMaTHKH, oripeie/iATh 00s1acTU | 0O1[He 3aKOHOMEePHOCTH
obsactu ¢busnyeckoit Bbl/le/IeHUs] MeTaslJIoB | TIPOLIeCCOB PaCTBOPEHUsI
BbI/le/IeHHsI XUMUH. YMeeT Ha guarpamme I1ypbe MeTaJIIoB.
MeTasIOB Ha oripeienTh Y 3HaHUS 00IIMX
nuarpamme ITypbe obmactu 3aKOHOMEPHOCTeH
Y 3HaeT obrue BbI/|e/IeHUST TIPOLIECCOB
3aKOHOMEPHOCTH MeTaJUIOB Ha pacTBOpeHUst
MIPOLIECCOB nuarpamme ITypbe MeTaJslIoB.
pPacTBOPeHUS Y 3HaeT ob1ue
MeTaJlIoB. 3aKOHOMEPHOCTH
TIPOLIECCOB
pacTBOpeHUst
MeTaJIJIoB, HO
3aTpyAHSeTCS C
OTBETOM.

7 OcHOBHas y4yeOHas MTepaTrypa

1. Teopusi MeTa/UTypruyecKuX MpOLECCOB : yueOHUK /i1 By30B I10 HarpassieHnto 150100
"Metannyprus", crietaabHOCTh 150102 "MeTannyprus LiBeTHbIX MeTa/uioB" / I'. I'. MuHeeB [u
np.]; mox o6, pea. I'. T'. Muneesa, 2010. - 522.
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2013. - 495.

4. Aurponos JI. Y. Teopetnueckas ssekTpoxumus : yuebnuk / JI. 1. Autpornos, 1984. - 520.

5. Ky3pmuHa M. FO. DyieKTpoXuMusi pacrlaB/IeHHBIX Coeld : yueOHOoe mocobue Jjist CTYZeHTOB
crietanbHOCTH 150102 - "MeTannyprus nBeTHbix MeTa/iioB" / M. FO. Ky3bmuHa, 2008. - 84.
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6. Kysemuna M. 10. TepmoarHaMuKa pacruiaBleHHbIX MeTA/NIMYeCKUX U COJIeBBIX CUCTEM :
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8. KpaTkuii cnpaBOYHMK (PM3HMKO-XUMHUYECKUX BesnuuH / cocT. H. M. bapoH [u fp.]; oz pen. A.
A. PaBpens, A. M. Tlonomapesou, 2010. - 237.

9. Jlupgun P. A. KoHCTaHTbI HeOpraHUYeCKUX BelljeCTs : cripaBouyHuK / P. A. JIuaus, JI. A.
AnppeeBa, B. A. Mosouko; riog pex. P. A. Jluguna, 2006. - 685.

10. JTuguu P. A. CripaBOYHMK T10 HEOPTaHUYeCKOM XMWY : KOHCTAHThl HEOPraHUYeCKUX
BewecTB / P. A. Jlugun, JI. JI. AugpeeBa, B. A. Monouko ; nog pen. P. A. Jluguaa, 1987. -
[320].

9 Pecypcsl cetu VIHTepHeT

1. http://library.istu.edu/
2. https://e.lanbook.com/
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10 INpodeccuonanbHbIE 6a3bl JAHHBIX

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

11 TIlepeuenr WH(OPMAIUMOHHBIX TEXHOJIOTHH, JIMIEH3MOHHBIX ¥  CBODOAHO
pacnpocTpaHsieMbIX CHeIHaTU3HPOBAaHHbIX MPOrPaMMHBIX CPeACTB, HH(OPMaLOHHBIX
CIIPaBOYHBIX CUCTEM

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

12 MaTepua/IbHO-TEXHUUYECKOe 00ecreueHne JUCIUIITHHBI

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

3. OkpaH Ha wratuse ScreenMedia Apollo-T

4. Becol TexHnueckue sabopatopusie "BT-1500"

5. ITotennmocrar P-250 SM

6. Mynstumerp RGK DM-20

7. DJIeKTPOIUTUUECKast sTueiika

8. XnopcepeOpsiHBIA 3/1€KTPO/, CPaBHEHMsI, paboure 3/1eKTpo/bl (Me/ib, LIMHK, aTFOMUHUN)
9. DNIeKTPOIUTUUECKUH KJTHOY (MOCTHUK)

10. PacTBOpBI 3/1€KTPOJTUTOB 33JaHHOW KOHL|EHTPAL[MH /IJIs BBITIOJIHEHHsI 1ab0paTOpHBIX PaboT.
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