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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;

— 001111e 3aKOHOMEePHOCTH TIPOLIeCCOB
pPacTBOpPeHUsI MeTa/lJIOB Ha OCHOBAaHUM
mrarpammel [Typ6e (ararpamMmbl
noTteHiuan—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

TPpyA0eMKOCTb B aKaJeMHUYeCKHX yacax
Bujy yue6Hoii paboTh1 (OpuH akageMUuYeCcKUil yac COOTBETCTBYeT 45
MHHYTaM aCTPOHOMUYECKOTO yaca)
Bcero Cemectp Ne 5
OO0111ast TPYZA0€MKOCTh AUCIIATITHHBI 144 144
AyJUTOpHBIE 3aHATHS, B TOM YUCJIE: 80 80
JIEKLINU 32 32
nabopatopHbie pabOThI 16 16
TpakTUYeCKrue/CeMUHapCKUe 3aHsITUs 32 32
CamocTosTenbHast paboTa (B T.4. 64 64
KYPCOBOe MPOeKTUPOBaHue)
TpyA0eMKOCTb IPOMEXKYTOUHOM 0 0
aTTecTauuu
Bu npome>XyTOUHOM aTTecTalyu 3auer,
(MTOrOoBOrO KOHTPOJISI IO JUCLIUIL/IMHE) 3auer, Kypcosas paGoTa Kypcogas
pabora

4 CTpyKTypa U cojiepKaHue JUCLUII/INHbI
4.1 CBojiHbIE JaHHbIE 110 COAEPKaHHUI0 AMCLUT/IUHBI

Cemectp Ne 5

Bujbl KOHTAaKTHOH padoThI
N | Momenmneme | g T ew | PG| oo
n/n b nﬁz UILTHHBI Ne Kon. Ne Kon. Ne Kon. Ne Ko, KOHimOJIH
Aucl - UYac. B UYac. B Yac. B UYac. P
1 2 3 4 5 6 7 8 9 10 11
BBegenue.
p | Ocioset 1 4 2 10 | Pedepar
3/IEKTPOMETAJLTypr
517
Pazgen 1. Teopus o
2 pacTBOpoB 2 2 9 5
orpoc
3JIeKTPOJIUTOB
3 Paznen 2. 3 10 1,2 10 1,2, 14 1, 3, 27 Ortuet Mo
PaBHOBeCHbIH 3 3,5, naboparop
3/1eKTPOJHBIM 5,5, Ho¥ pabore
rpoLiecc 6, 6,




7,7
Paznen 3. 3,3,
HepaBHoBecHbIi 45 5, 5, Ortuer 10
4 3JIEKTPO/IHBIN 4 8 3,4 6 6’ 7’ 18 5,5, 14 naboparop
npotiecc ’ 6, 6, Ho¥ pabore
7,7
Paznen 4.
Kunetuka
37MeKTPOJHBIX
5 TpOLIeCcCOoB B 5 8 4,8 8 Hoxknaz
pacTBopax u
pacruiaBax
371eKTPOJIUTOB
IIpomesxyTounas 3auer,
aTTecTalys KypcoBas
pabora
Bcero 32 16 32 64

4.2 KpaTkoe coep)xaHue pa3fie/ioB U TeM 3aHATUHM

Cemectp Ne 5

Ne

Tema

Kpartkoe copep:xaHnue

Beenennie. OCHOBBI
371eKTPOMeTalITypruv

OneKTpoMeTa/llypryueli Ha3bIBaeTcs HayKa,
M3yyarolasi 3aKOHOMEePHOCTH TOTyYeHUs MeTasl/ioB C
MOMOLLIBIO 3/IEKTPUYECKOr0 TOKa. TeopeTnyecKkou
OCHOBOW 3/71eKTPOMETa/LTypPruu SIBJISIeTCS
3/IeKTPOXUMMUSI, pacCMaTpHBaroLasi 3aKOHOMEPHOCTU
B3aUMHOT0 TIpeBpallieHUs] 3/IeKTPUUeCKOU U
XUMHUYECKOH (POpM 3HEprum. DJIEKTPOXUMHUS — YaCTb
XUMUH, W3yydarollias peBpalljeHus BelllecTB Ha
rpaHuLie pa3ziesna NPOBOJHUK 3/IeKTPUYeCTBa [1ePBOro
pojia — MIPOBO/IHUK 3/IeKTPUUeCTBa BTOPOr0 po/ia,
TIPOUCXO/ISAIIIEe C y4aCTHEM CBOOO/IHBIX JIEKTPOHOB.
OneKTPOXUMHUS 3aHUMAeTCsl U3yueHrneM
3aKOHOMEPHOCTEeMH, CBA3aHHbIX C B3aUMHbIM
ripeBpalljeHeM XUMUUeCKOW U 3/1IeKTpUuecKoi ¢hopm
5Hepruu. Takoe ornpe/iesieHye rpeJMeTa OCHOBaHO Ha
TOM, UTO B pe3y/ibTaTe MPOTeKaHUs XUMUUeCKUX
peakxL1ii MOXKHO TOJIyUHTh 3JIEKTPUYECKYIO SHEPTHIO.
C apyroii CTOpPOHBI, 3aTpaurBasi 37IeKTPUUYECKYHO
SHEpPryi0 OT BHEIIIHEer0 NCTOUHMKA TOKA MOXKHO
TIPOBECTHU Te )Ke peakivu, HO B 0OpaTHOM
HarpaB/ieHuH, T.e. OCYILeCTBUTb XUMUUYECKOe
ripeBpaileHue. DJIeKTPOXUMMUS — CTpOrasi HayKa,
yCTaHaB/IMBaroL[asi KOJIMYeCTBEHHbIE 3aKOHOMEPHOCTH
MeX/1y XUMHUUYeCKUMHU, IOBEPXHOCTHBIMU U
3/IeKTPUYECKUMU CBOMCTBAMU Pa3/IMYHbIX CUCTEM.
Oco6eHHOCTH 3/IEKTPOXUMHUUECKUX PeaKIUid COCTOST
B TOM, UTO 3TU peaKL[iy reTeporeHHsI.
OneKTpOXUMHUUYeCKre peakluy MpoTeKaloT He Ha
000l reTeporeHHOM TpaHulle, a Ha TaKOW, Tie
3/IeKTPOHHaAsi TPOBOAUMOCTh 3/IEKTPUUECKOI0 TOKa
3aMeHSIeTCsI HOHHOM TIPOBOJUMOCTBI0. OCOOEHHOCTH
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3JIEKTPOXUMUYECKUX SIBJIEHUW COCTABJ/ISIFOT OCHOBHOE
cozepxanue Kypca “Teopus
371IeKTPOMETA/UTYPruuyeCKnX MporeccoB”.

Paspen 1. Teopus
PacTBOPOB 3/1EKTPOJIUTOB

BsaumHoe nipeBpallieHue 371eKTpUYecKou U
XUMUUECKOW YHeprui MOXKeT TTPOUCXOUTh B
3/1eKTPOXUMUYECKOW CUCTEMEe, OCHOBHBIMU UaCTsIMU
KOTOPOW SIBJISIIOTCS: MIOHU3WPOBaHHAsI Cpe/ia,
obecrieunBaro1Ljasi IPOBOAUMOCTD JIEKTPUUECKOTO
TOKa, Ha3bIBaeMasi PACTBOPOM 3JIeKTPOJIUTA, WU
MPOBO/IHUKOM BTOPOTO po/jia (3/IeKTpUUeCKU TOK B
Hell mepeflaéTcs 3apsyKeHHBIMU YaCTUL[aMU —
VMOHAMH); 3/IeKTPONPOBO/SLIME TBEPbIe Tea,
KOHTaKTHPYIOLI[1e C 37IeKTPOIUTOM (MeTasyinuecKue,
yTJIePOJIUCThIE, CYIb(U/IHBIE), Ha3bIBaeMble
3/IeKTPO/IaMH; BHEIITHSIS 1leTb U3 MeTa/VInuecKuX
MPOBO/IHUKOB, W/IM MPOBOJHUKOB MIEPBOT0 POJa
(3NeKTpUUeCKUl TOK TiepefiaéTcsi CBOOOAHBIMU
3/1eKTPOHAMU). DNeKTPOXUMHUYeCKasi CUCTeMa MOYKET
HaXOZUThCSI B paBHOBECHOM U HEPaBHOBECHOM
coctosiHUsIX. [IpriMepoM paBHOBECHOTO COCTOSTHUSI
3JIEKTPOXUMHUYECKOUN CUCTEMbI MOXKET OBbITb MeTaJll,
TOTpy>KeHHbIN B pacTBOP CBoei conu. Eciu
TOTPY3UTh [iBa Pa3/IMUHbIX TBEPABIX Tefa,
001afaro1UX 31eKTPOHHON TIPOBOAUMOCTbBIO
(a/1eKTpOAA), B paCTBOPHI UX 3JIEKTPOJIUTOB, TO MOYKHO
OTMEeTHUTh Ha/IMYle Pa3HOCTU MOTEHLIUAI0B MEXY
HUMU (Ta/ibBaHWYeCKWH 31emMeHT). Ecu Ha
PaBHOBECHYIO 3JIEKTPOXUMUYECKYIO0 CUCTEMY
HaJI0XKUTh BHELIHIOIO 3/IeKTPUUYECKYH0 SHEPTUI0
MOCTOSIHHOTO T10J181, TO BO3HUKAaeT HepaBHOBeCHas
3/IeKTpOXUMUYecKasi cucteMa (3/1eKTPOJIM3Hasi BaHHa
WU 31eKTponu3ép). PaccmatpuBatoTes ciefyroniye
BOTIPOCHI: TIOHSATHE 00 37IeKTPOXUMUUECKON CHCTEME;
OCHOBBI TEOPHH 3JIEKTPOJIUTUUECKON AUCCOLMALINY;
rUzipaTalys U CoJIbBaTal[isi MOHOB; ME>XKUOHHOE
B3aHMO/IeNCTBHE.

Pazgen 2. PaBHOBeCHbIM
3/71eKTPO/IHBIM MpoLjecc

3/1C 31eKTpOXMMHUUECKOW CUCTEeMBbI J0/DKHA
TIpe/ICTaB/IsITh COO0M CYyMMY BYX 3/IEKTPOJHBIX
TOTEHLIMA/IOB, KaXK/bIl U3 KOTOPBIX OTBeUaeT
M3MeHEeHHI0 XMMUUeCKOW SHeprUU MpU MPOTeKaHUU
YaCTHOM 3/IEKTPOJHON peakLuu. Y paBHeHUe /s
3/IeKTPO/IHOTO MOTEeHLMa/ia UMeeT TOT Ke BUJ, UTO U
ob1iee TepMoiIMHaMuUeckoe ypaBHenue it 3]1C, ¢
TOM pa3HULleH, UTO B HETO BXOAST aKTUBHOCTH,
BeII[eCTB, YYaCTBYIOIIUX B JAHHOMN 3/IEKTPO/THOM
peakuyu. CTaH/IapTHBIM 3/1eKTPOAHbBIN MTOTeHI[a
OTBeYaeT MOTeHIMany 00paTUMOTo 3/7IeKTpo/ia B
C/lydae, KOrjJja akTUBHOCTb Ka)K/JOTO U3 YYaCTHHUKOB
3JIeKTPO/THOM peakliiy paBHa euHuile. B
3aBUCUMOCTH OT Ha3HaueHHsl U YCTPOMCTBA B
3/IeKTPOXHUMUU PAaCTBOPOB MPUMEHSIIOT pa3/IMuHbIe
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THIIBI 37IEKTPO/IOB. [1/151 XapaKTePUCTHKH 7IEKTPO/ia
HeoOXO0ZMMO JIaBaTh OMMCAHUE ero KOHCTPYKLIUH,
CXeMY, BU/I 3JIEKTPOIHOUM PeaKIuu U 3aBUCUMOCTb
BeJIMYMHBI TIOTEHIMA/Ia OT
TIOTEHIMA/I00Tpe/ieNstomuX hakTopoB. [TpuHsATO
pa3MuaTh 3JeKTPObI TIEPBOTO U BTOPOTO Po/ia,
ra3oBble, OKMC/TUTETbHO-BOCCTAHOBUTE/TbHBIE (M
PeZIOKCH-3/IEKTPO/TbI) ¥ HEKOTOPBIE CIel[HaTbHbIe
THITBI 3/IEKTPOJIOB. PaccmMarpuBaroTcs crieiyroiue
BOTIPOCHI: CKAUKH MOTEHIIMA/IOB Ha FPaHMULie pa3jiena
(a3; 3MeKTPOKMHETHUECKHe SIB/IEHUS B 37IeKTPO/IATAX;
TEOpHS CTPOEHUS TBOMHOTO 37IEKTPUUYECKOTO CJIOST:
3/IEKTPOKATWIISIPHBIE SIBJIEHUS B 37IEKTPOJIUTAX;
CTPOEHUE TBOMHOTO 3/IEKTPUUECKOTO CJI0SI B
pacrijiaBax; OCHOBHbIE BUJIBI 3JIEKTPO/IOB
3/IEKTPOXUMHUUECKUX CUCTEM; TIOTEHIIUAITbI
3JIEKTPO/IOB B PaCIIaBJI€HHBIX COJISIX; TUArPAMMBI
ITyp6e.

Paznen 3.
HepaBHoBecHbIM
371eKTPO/IHBIM MPOLiecC

Ha npakTuke [/ Bblle/ieHUs e JUHULIbI MacChl
BelleCTBa MPUXOAUTCS 3aTpaurBaTh 3HAUMUTELHO
OoJibIlIe 37IEKTPUYECKOTO TOKA, YeM 3TO CIeAyeT U3
3akoHa Papagesi. [IpyurHbI MOT'YT OBITh Pa3/IMYHBIMHU:
10OOYHBIE TIPOLIECCHI, He YUUThIBaeMble B pacuéTax
(BoccTaHOB/IeHHE BOZIOPO/A MPH 3/IEKTPO/IN3€e BOJHBIX
PacTBOPOB; BOCCTAHOBJ/IEHME HATPHs U3 KPUOJIKTA MIPU
3/1eKTPOJIM3€e KPUOJIUTO-TJIMHO3EMHBIX PacIljiaBoB);
HeyCTpaHEHHbIe YTeUKH TOKa (3aMbIKaHUs);
T0JlyBOCCTAHOBJ/IEHHE MEeTaJlJIOB IIepeMeHHOM
BaJIeHTHOCTH T1PU TMOBBILIEHHBIX MJIOTHOCTSIX TOKaA,
COTIPOBOXKAAtOILleecs: peakUsiMU
JMCTIPOTIOPLIMOHUPOBaHUs (TIPOLieCChl, UAYILHe TIPU
3/IeKTpoJIH3e Cy/ibdara Mean); oOpaTHOe OKHC/IEHHE
BOCCTaHOBJIEHHOT'0 JKU/IKOTO MeTasljla, 3aXBaueHHOI0
JBIDKYLLUMCS 37IEKTPOJIMTOM, Ha aHozie (B
3/IEKTPOMeTas/Iypryu altOMUHUSA); XUMUUeCKoe
pacTBOpeHHe BOCCTAaHOBJ/IEHHOTO Ha KaTo/ie MeTasa.
[1711 XapakTepUCTHKHU TpoLiecca 3/1eKTpoJin3a 1o
MPOM3BOJUTE/IbHBIM 3aTpaTaM TOKa MPUHST
ToKa3aTe/ib, Ha3bIBaeMbli BBIXOJOM T10 TOKY. [11s1
OLIeHKH [POU3BOJUTENbHBIX 3aTpaT 3/1eKTPOIHEPT U
BBO/IUTCSI TTI0KAa3aTesib 3/1eKTPO/K3a — KO3QPULIMEeHT
WCII0/Ib30BaHKs 3JIeKTPOHEPryur. PaccmarpuBaroTcs
C/lelyrolrie BOTIPOCHI: 371eKTPOIIPOBOJHOCTh
PacTBOPOB 3/IEKTPOJIUTOB; 3/IeKTPOIPOBOJHOCTD
pacrisiaB/ieHHbIX COJIel; YKc/ia epeHoca NOHOB;
roKa3aresy 371eKTPou3a.

Paznen 4. KuneTrka
3/71eKTPO/IHBIX TTPOLIeCCOB
B pacTBOpAax M pacrjiaBax
3/71eKTPOJIUTOB

[Toz CKOPOCTBIO TeTePOreHHOT'0 XMMUUeCKOT0
ripoliiecca MoHMMaeTCs KOJIMUeCTBO BelleCTBa,
ripeTeprieBaroiliee XMMHUUeCKUe TpeBpalljeHus B
eIMHULly BPeMeHH! Ha eJHUHUYHOM MTOBEPXHOCTH
pa3zesna da3. BeipakeHueM CKOpOCTH
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3JIEKTPOXMMHUYECKOT0 TIPoLiecca siB/sieTcst
abcoMoTHas BeJIMUMHA TJIOTHOCTU TOKA Ha 37IeKTPOJie.
[TockonbKy B 371€KTpo/iM3épe pa3Mephl KaToa U
aHo/la MOT'YT OBITh pa3HBIMU, HEOOXOAMMO BECTH PeUb
0 KaTOJHOMW ¥ aHOJHOM TIJIOTHOCTH TOKa.
PaccmatpuBaroTcs ciefiyroiiyie BOIPOChI: TIOHSTHE O
CKOPOCTH 3/1eKTPOXMMUUECKUX TMPOLIeCCOB;
rosisipyu3aliysi U TiepeHanpsbkeHue; aHoJHOe
pacTBOpeHHe MeTasl/IOB; BU/bI MO/SIPU3aLIMU B
pacriiaB/eHHbIX COJISIX; POJIb TlepeHanpsKeHUst
BOZIOPO/ZiA B 3JIEKTPOMETA/UTyPTryiu Cpefi, COAep Kalux
MPOTOHBI; MPUUKMHBI BO3MOXXHOTO 3arpsi3HeHusI
3JIEKTPOJIMTHOTO MeTasljla IPUMeCsIMU MpU
pachrHUPOBaHUH.

4.3 IlepeueHb /1abOPaTOPHBIX PadoT

Cemectp Ne 5

. Ko/1-Bo akajieMmuuecKux
Ne HaumeHoBaHue 1abopaTopHOil padoThl
4acoB

1 Ornpegenenve J/1C rajbBaHUYeCKOro /71eMeHTa. 6

TepmoiMHaMUKa rajlbBaHUYECKOI'0 jleMeHTa
2 YpaBHeHve HepHcTa. O/1eKTpO/ibI IIepBOro poja 4
3 OJIeKTPOXUMHUUECKOe OKCUAUPOBaHKe allOMUHUS B 4

pPacTBOpax 3JIEKTPOJIUTOB
4 HarnipsbkeHuve pa3noskeHus 3/1eKTPOJIUTOB 2

4.4 IlepeyeHb NPAaKTHUYECKHX 3aHATHHN

Cemectp Ne 5

Ne

Ko/1-Bo akajeMudecKHx

Tembl NpaKTHUeCKHX (CEeMUHAPCKHX) 3aHATHI 4acoB

PaBHOBecHEIe 3JIEKTPOJHbIE MMOTeHLHa/IbI.

Knaccudukaryst 31eKTpojoB 6

OneKTpobl CpaBHEHUS], UCTIOIb3yeMble /1S
UCCJIefIOBaHMs PacCIllaB/IeHHbIX Cpej

CocTaB U CBOICTBA 3/IEKTPOJIUTA aTFOMUHUEBBIX
3JIEKTPOIU3EPOB U BO3MOXKHOCTHU €T'0 Y/TyUITIeHHUsT

gl B~ W N

4
Iuarpammel [Typ6e (aquarpammbl moteHian—pH) 4
4
6

OcobeHHOCTH 3/71eKTPOJIM3a pacrylaBlIeHHbIX Cpef

OJIEKTPOJIA3 BOJHBIX PaCTBOPOB. DJIeKTPOJIN3
pacrniaB/ieHHbIX cpef. [Ipyumepsl TeXHOJIOTUUeCKUX 4
pacueToB

OneKTpoUTUUecKoe pabhHUPOBaHNEe YePHOBOMH
Meu

4.5 CamocrosiTes1bHasi padora

Cemectp Ne 5




Ne Bup CPC Koi-Bo akajeMuueckux
4acoB
1 Hanwmcanue KypcoBoro mpoekTa (paboThbi) 15
2 Haricanue pedepara 10
3 OdopmiieHre 0TYETOB TI0 J1TaOOPaTOPHBIM U 4
MTPAKTHUYECKUM paboTam
4 ITogroroBka K 3auéTy 5
5 IToAroTOBKa K MPAaKTUYECKWUM 3aHSITUSIM 14
6 [ToAroToOBKa K MPaKTUYECKUM 3aHSATUSIM 4
(1abopaTopHBEIM paboTam)
7 IToAroToBKa K c/iaye M 3alfure OTYETOB 4
8 [ToaroTroBKa npeseHTaLun 3
9 ITpopaboTKa pa3/ie/ioB TeOPeTUUECKOI0 MaTepuasa 5

B xo/ie mpoBeieHNsI 3aHATUM T10 JUCLUTUIMHE WUCTIONB3YIOTCS CIeyoIIe HHTepPaKTUBHbIe
MeTo/[bl 00yueHUsl: B xoie TpoBejeHUs MPAaKTUUECKHX 3aHATHM 1 1abopaTOpHBIX paboT 110
Kypcy “Teopust aneKTpoMeTanTypruueckrix NpoLeccoB” UCHO/b3YIOTCS Clleyolye
WHTepaKTUBHbIE MeTO/[bl 00yueHUs:: pa300p KOHKPETHBIX CHUTYAL[|ii; IPYTIIOBbIe AUCKYCCUU.
JIeKLIMOHHbIE U MPaKTUYeCKue 3aHsITUs 110 AUCLIUILJIMHE MPOBOJSTCS C UCIIO/Ib30BaHUEM Crlai/I-
MaTepuasoB.

5 ITepeueHb yueOHO-MeTOJUUECKOT0 00ecreyeHUus1 JUCHUILTHHBI
5.1 Metoanueckue yKa3aHHA AJIA 00yYarOIIUXCSA 110 0CBOCHHUIO JUCLIUILIMHBI

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

Teopus 371eKTpoMeTa/uTypruueckux NpoLeccoB [ D7eKTPOHHBIN pecypc] : MeTO/,. yKa3aHUs 10
BBITIOJTHEHHUIO KypcoBoi pabotsl / coct. M.EO. Ky3bmuna. — VIpkyTck : 3g-so UPHUTY,
2018.-19c.

5.1.2 MeTroauueckue yKa3aHHus /i 00yUJarOIUXCA M0 MPAKTHYECKHUM 3aHSITHAM

Teopus 3/1eKTpOMeTa/UTypruueckux npoLeccoB [ DeKTPOHHBIN pecypc] : MeTOZA. yKa3aHUsl 10
MpOBeJileHNI0 MpakThueckux 3aHaTuii / coct. ML.FO. Ky3emuna, M.I1. Ky3pmuH. — IpKyTCK :
N3p-so UpI'TY, 2013. - 27 c. (JCK-3666)

5.1.3 MeToauuecKne yKa3aHus /ISl 00y4aromuXcs 1Mo JIabopaTopHBIM padoTam:

1. Teopusi 37eKTpoOMeTa/lTypruueckrx MpoLeccoB [D1eKTPOHHBIN pecypc] : MeTo/,. yKa3aHHs I10
BBITO/THEHUIO JlabopaTopHbIX pabot / coct. M.FO. Ky3bemuna. — pkyTck : 3a-8o UPHUTY,
2018. -43 c.

2. Ky3pmuHa M.IO Teopust 31eKTpoMeTa/UTypruueckux Mporieccos : a0. MpakTUKyM.—
Npkyrcxk : U3p-s0 UIPHUTY, 2023. — 64 c.

5.1.4 MeToauuecKue yKa3aHus /ISl 00y4arIMXcs 10 CaMOCTOATe/IbHOM pabore:

Teopust 371€KTPOMETa/TyPrUueCcKUX TPOLIeCCOB [ D/IEKTPOHHBINM pecypc] : MeTo/I. YKa3aHUs 10
CaMOCTOsITe/IbHON paboTe oOyyJaroluxcsi ouHoi Gopmbl 00yuenusi / coct. M.FO. Ky3bpmuHa. —
NpkyTtck : U3g-so NPHUTY, 2018. — 28 c.

6 @DoHj OLEHOYHBIX CPeACTB AJA KOHTPOJA TeKylleill ycleBaeMOCTH M TPOBejeHUs
NMPOMEeXYTOYHON aTTeCTaluy Mo JUCHMIINHe
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6.1 OneHouyHble cpeACTBa /I IPOBEJAeHUA TeKyIlero KOHTPOJIs
6.1.1 cemectp 5 | Joknaj
Omnucanue npoueaypsl.

L{enbi0 MOATOTOBKY K AOK/IaAy (TI0 BBITIOJTHEHHOM Tpe3eHTallii) sBsieTcst TpopaboTka
OTZIeJTIEHOTO pa3/iesia TeopeTHUecKoro Kypca. O0yuaroImuiicsi TOTOBSIT IPe3eHTal[|o 110
BbIOpaHHOM TeMaTHKe pedepaTa (COr/IacCHO BapUAHTy U3 CIUCKa IPyTIkl). [Ipe3eHTarys — He
Oonee 5 MUH, KOJIMYeCTBO caioB — 15-20.

KpuTepuu onieHUBaHMA.

[TosiHOTa pacKphITHS BOMPOCA, KAUeCTBO BHITIOJIHEHHOM TTpe3eHTaluu (oopmiieHue,
MH(GOPMaTHBHOCTb), OTBETHI Ha BOIIPOCHI ayIUTOPUM TIPU JOK/IaJie.

6.1.2 cemectp 5 | OTuer no 1abopaTopHoii padore
OmnucaHue npoueaypsbl.

[Tepen mpoBesieHMeM 1abOpaTOPHBIX PabOT BCce oOydJatoryecs: 00si3aHbl 03HAKOMUTBCS C
TpaBUIAMU OXPaHbI TPY/la U CTPOTO UX BBITIOMHATH. K BBINO/HEHHIO 1abopaTOPHBIX paboT
JIOTTYCKarOTCsI 00yYaroIuecs, IpOC/yIIaBIIie MHCTPYKTaXK TI0 TeXHUKe 6e30MacHOCTH U
C/lefiaBilie COOTBETCTBYIOIIYIO 3aMKCh B >KypHasie 1o TB B ayauTopun, TipeiHa3HaueHHOU [Ijist
TIpoBe/ieHus1 1TabopaTOpHBIX PabOT IO AaHHOHN JUCLIUTITHHE.
1. 3aiaHue Ha BBITIOJTHEHME 1ab0pPaTOPHOM paboThl 00yUarOIIUIACS TTOTyYaeT Ha TIPeAbIAyIIeM
3aHsTuM. [Ipy moAroToBKe K labopaTopHOii paboTte 0Oyuaromuiics 00si3aH 03HAKOMUTBCS C eé
cofiep>KaHreM, TIOBTOPUTh WK U3YUUTh TeOPeTHUeCKHH MaTepuas, OTHOCSIIUICS K pabore,
WCTO/b3Ysl PeKOMeH/IyeMyt0 JInTepaTypy, MOHATH 1ieJib U 3a/jaud paboThl.
2. K Hauasty 3aHATHH [0/DKeH ObITh MOTOTOBJIEH 11a0/I0H OTUeTa 110 jlabopaTopHOi paboTe, B
KOTODbI He0OX0ZMMO BK/IFOUMTH pacuéTHble (hOpMYJIbl M Tab/IULbI 17151 HAOJII0JeHUH.
3. Otuet odopmisieTcs A1 KaXKoi 1abopaTopHOM paboThl. OTUET AO/DKEH CO/IeP)KaTh
Ha3BaHUe paboThI, M3/10)KeHHe L[e/T U 3aiay paboThl, KpaTKOe TeOpeTHUeCKoe BBe/jeHe, CXeMY
yCTaHOBKH M KPAaTKOe OTMMCaHHe MeTOJUKHU MPOBejeHNs Pab0ThI, 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 TPeOOBaHUSAMHU
METOIUUeCKUX YKa3aHW 110 BBITIOTHEHUIO 7abopaTopHbIX paboT u Tpeboanusimu CTO 027—
2021.
CTO 027-2021. Cucrema MeHePKMEHTa KauecTBa. Y ueOHO-MeToAuuecKast JesiTe/TbHOCTb.
OO1ue TpeOOBaHMS K OpraHu3alliy ¥ MPOBeIEHUIO JTab0pPaTOpHBIX paboT. — 17 c.
4. Ha cnepytoliieM 3aHSITAM OTYET TPe0CTaB/IsieTCs TIpero/jaBaTesito 1Jisi mpoBepku. [1pu
3alUTe OTYETa MPOBEPSIETCS 3HaHHe TeOPeTUYeCKOro MaTepuasia COOTBETCTBYIOIIMX Pa3/iesioB
Kypca ¥ BOIPOCOB METO/IMKH, CBSI3aHHOM C BBITIOJTHEHUEM pabOThI.
Bormpocsr /151 KOHTpOoJIs (Ha TipuMepe ylabopaTopHoi paboTs! “Onpegenenve 31C
raJbBaHUUEeCcKoro 3jieMeHTa. TepMoiHaMMKa rajbBaHUueCcKOro 37eMeHTa”:
1. TIpuBecTH NpUMephI TaTbBaHUUECKHUX Iiereld C pacIiyjlaBJeHHbIMH COJISIMU.
2. KakoB nipuHIun paboThbl XUMUUECKUX 1iereil ¢ UHAWBU/Iya/IbHBIMU pacTiyiaB/ieHHbIMA
cosamu?
3. KakoB npuHLMI paboThl XUMUUECKHUX LieTiei C pacriaB/ieHHbIMU CO-IeBBIMU CMeCSIMU?
4. TTo KakKOMY TIPUHLIUITY CTPOSITCS PSiZIbl IIOTEHLIMAIOB MeTasJIOB B PACII/IaB/IEHHBIX COJISIX?
5. [IpuBecTy prUMephl UCTOb30BaAHKMS PaCIIaB/IeHHbIX 3/IEKTPO/IMTOB B XUMUUECKUX
HCTOYHHKAX TOKa.
6. KakoBbl Tpe60BaHUS K aBTOHOMHBIM UCTOYHUKAM 3/1eKTPUUeCKOU SHeprum?
7. JaTh ompesienieHre CTaHAAPTHOTO (HOPMaJ/IbHOTO) MIOTeHIasa 3/1eKTPOo/ia.
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8. [laTe onpejeneHue psja HarpskeHUs: MeTa/uloB.

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

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

11. CocTaBuUTh 3/IEKTPOXMMUYECKYIO CXeMy XMUMUUeCKOr'0 rajJlbBAHUUeCKOr0 3/1eMeHTa.

12. KakoB®bI cTaH/iapTHBIE MTOTeHLIMaIbl METal/I0B, YUaCTBYIOIMX B paboTe rasbBaHUYECKOTO
snemMeHTa Ikobu-/anuss1. Onpeie/iuTh HalpaB/ieHre TOKa.

13. HammcaTh aHOZAHBIN M KaTOHBIN MPOLIECChI, YPaBHEHHEe TOKOOOpa3yroleii peakLiu B
VMOHHOM Y MOJIEKY/ISIDHOM BU/Iax rajibBaHUUeCKOro 37eMeHTa SIko6u-/IaHuais.

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

15. Kax BbInomHUThE u3MepeHve J/]C rajbBaHUUeCKUX 3/1eMEHTOB?

14. Kak Beruncimts 3/]C ranbBaHrueckoro 3nemMenTa fkobu-/lanmans? OObSCHUTH pasHULY
MeX/ly BbIUMC/IEHHOM U M3MepeHHoW BesmurHamu JS/IC.

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

17. CocraBbTe cxeMy cepeOpsiHO-MarHMeBOr0 TalbBaHMUECKOT0 371e-MeHTa. Kakue mpoiiecchbl
TPOUCXOASAT Ha KaTozie U aHozie? Paccuurtaiite 3/1C snemeHTa.

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

19. Hanuimre ypaBHeHHe peakijiii pacTBOPeHUs alFOMUHUS B pa30aBeHHbIX CEPHOM U
a30THOM KWC/I0Tax B MOJIEKY/IIDHOM U MIOHHOM BHJjaX.

KpuTepuu oneHUBaHMA.

[TpaBubHOCTEL 0(OPMJIEHUST OTUETOB U TIOJTHOTA OTBETOB Ha BOTIPOCHI 110 KOHTPOJIbHBIM
BOTIPOCaM, MPUBe/IeHHBIM K Ka)KJJ0l 1abopaTopHOM paboTe B METOJUUECKUX yKa3aHUSIX.
[MToapo6HOe oncaHre 1abopaTOPHBIX PabOT M BOMPOCHI K 3alllMTe OTYeTa MPeZCTaB/IeHbI B
METOANUECKUX YKa3aHUSX 10 BBITIOJHEHHIO 1ab0paTOPHBIX paboT.

6.1.3 cemectp 5 | Pepepar
Omnucanue npoueypsl.

[laHHBI BUJ, CaMOCTOSITeTbHOM paboThI Mpe/rosiaraeT MHAUBUYaTbHOe CaMOCTOSITeTbHOe
BBITIOJTHEHHE MTUCbMEeHHOU paboTsl (pedepaTa) 1o rpejsioyKeHHOW TeMaTHUKe C UCTI0/Ib30BaHHeM
TepeyHsi peKOMeHyeMOM JInTepaTypbl U HH(OOPMALIMOHHBIX pecypcoB. OOyuaroIuics
BbIOMpaeT OZIHY W3 TIpe/I/IOXKeHHBIX TeM /I/IsI HalrMcaHus pedepara (COT/IaCHO MOPSIIKOBOMY
HOMEpY B CITMCKe IpyTibl). TekcT pedepara Ao/mpKeH ObITh BLITOTHEH ¢ oMoInbio T1K, Ha
nucrax besoi Oymaru ¢opmara A4. TIpaBuma odhopmieHrst paboOThI CTaHZAPTHBI U TIPUBEZEHBI
B CTO.

Heob6xoa1Mo 1o;roTOBUTE Mpe3eHTaluo 1o Teme pedepara (15-20 ciaiijoB) u caenaTh
JOK/1af.

Bomnpocs! fj1s1 KOHTPOIS:

[TpumepHas TemaTuika peceparos:

1. DniekTpoxUmMHyeckKue cucTeMbl. PaBHOBeCHbIE U HEPAaBHOBECHbBIE TIPOLIeCChI.

2. T'anbBaHWYeCKUe 3/1eMeHThI, paboTaroliye B BOAHBIX cpefax. ['a/ibBaHUUeCKHe LIeTH C
pacriaB/ieHHbIMU COJISIMU.

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

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

5. ONeKTPOIU3 UOHHBIX PaclljiaBoB B LIBETHOM MeTaslTypruu.
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6. Teopust 5/1IEKTPOTUTUUECKOW JUCCOLIUALIUN.

7. 'vaparaius u conbBaTalvis HOHOB.

8. MeXrOoHHOe B3aMO/eNCTBYE.

9. DyleKTpOKUHEeTUYeCKUe U 3JIeKTPOKaIW//ISIPHbIe SIBJIeHUs B 3JIEKTPO/IUTAX.

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

11. TepMoprHaMHUUeCKasi TPAKTOBKA PaBHOBECHBIX 3/1eKTPOHbBIX TOTEHLUAJIOB.

12. Knaccudukanus 371eKTpoJoB, UCTI0/Ib3yeMbIX B BOJHBIX 3/1eKTPOJ/IUTAX.

13. DneKTpo/pl CpaBHEHUS], UCITI0/Ib3yeMble MPU UCC/Iel0BaHNH PacIljiaBleHHbIX COJIeH.

14. Ob1ee TepmogrHamMuyeckoe ypaBHeHHe Ayisi D1C 371eKTpPOXUMUUECKOI CUCTEMBI.

15. MexxayHapopHast KoHBeHI1Ms1 06 3/]C 1 3/1eKTPO/IHBIX TIOTeHI[Halax.

16. OnpesienieHe TepMOAUHAMUUECKON YCTOMUMBOCTH 3/IEKTPOXUMHUUYECKOU CUCTEeMBI B BOJHOU
cpege.

17. TepMoaHAMUKA 3/IEKTPOXUMUUECKUX CUCTEM. DJIEKTPOXUMUYECKHe MeTO/bl UCC/Ie,0BaHUsS
TepPMOJMHAMUUECKHUX CBOWCTB PaCIlylaB/IeHHbIX COJIEN.

18. DyeKTpopl CpPaBHEHMS], UCII0J/Ib3yeMble ITPU UCC/Iel0BaHUAX BOAHBIX paCTBOPOB
3JIeKTPOJIMTOB U PacCIl/IaB/IeHHbIX Cpef,.

19. Beibop snekTpozoB cpaBHeHMst. OCHOBHBIE TPeOOBaHMs, TPebsIB/IsiEMbIe K 3/IEKTPOJAM
CpaBHEHWUSI.

20. OCHOBBI COBPEMEHHOI'0 3/1IeKTPOXUMUUECKOr'0 aHa/Inu3a.

21. Teopetrueckue 0CHOBBI BosibTaMIiepoMeTpun. Knaccugukarys MmeTog0B
BOJIbTaMITlepoMeTpud. [IpakTryeckoe prMeHeHre MeTO0B BO/IbTaMIIepOMETPHH.

22. IloTeHLIMOMETPUS.

23. IlonsaTtue o KyJI0HOMeTpUU. Buzibl KyJIOHOMETpPOB.

24. MeTo/ibl UCCJIe[IOBAHKS 3/IEKTPOXMMUYECKOW KUHETHKU B PacIlylaB/IeHHbIX COMSX:
BOJIbTAMITIEPOMETPHUS; XPOHOIIOTEHLJUOMETPHS.

25. KuHeTHKa 371eKTpoJHbIX MpoLjeccoB. OcoOeHHOCTH KMHETUKH 3/IeKTPO/IHBIX MPOL[eCCOB B
pacIuiaB/eHHbIX COJISX.

26. Buibl 5/1eKTPOAHOM TMOSIPU3aLUH.

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

28. Vicionb3oBaHKWe pacryiaB/eHHbIX 3/1eKTPOIMTOB B XMMUUECKUX UCTOYHUKAX Toka (XUT).
29. ®u3MKO-XMMHUUYeCKHe CBOMCTBA U CTPOEHHE PacCIlIaB/IeHHBIX COJIEN.

30. Tok obmeHa u K03(pPUIMEHT TIepeHoca.

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

32. OHTaJIBIMS CMeLLeHUs CONIeBbIX CUCTEM.

33. I110THOCTH ¥ MOJIBHBIN 00BEM

34. BA3KOCTb pacruiaB/ieHHbIX 3/IeKTPOIUTOB

35. DJ1eKTpONpOBOAHOCTh U UMCJ/la [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.

PekomeHiyeMasi iuTepaTypa o KaXK/10il Teme pedepaTa rpeficTaBjieHa B METOAUYECKUX
yKa3aHHUsX 110 CaMOCTOSITe/IbHOM paboTe oOyuaroruxcst ouHou Gopmel obyuenust. st 6onee
r/1y00KOro u3yueHust BLIOpDAHHOM TeMbl pedepaTa, 00yuaromMcst Heo6XoJuMo paboTaThb C
HEeCKOJIbKUMM yueOHUKaMH, YKa3aHHBIMU B CITUCKe PeKOMeH/lyeMOM JIMTepaTyphbl.

KpuTtepun oneHUBaHus.

[TonHOTa pacKpbITHS TEMBI, Mpe/jlaraeMol J1Jisl HanmvcaHus pedepara; repeueHb UCTI0Ib3yeMbIX
HCTOYHUKOB ¥ YPOBEHb KOMITUISTUBHOCTH 110 TeMaTHUKe; KaueCcTBO O(OpMIIeHHSI.
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[TosHOTa pacKphITHsL BOMPOCA, KauecTBO Mpe3eHTalyy (odopmieHre, UHPOPMaTHUBHOCTB),
OTBeThbI Ha BOIIPOCHI ayIUTOPUH TIPU JJOK/IaJie.

6.1.4 cemecTp 5 | Y cTHBIN onpoc

Omnucanue npoueaypsl.

B MeTOoIMUeCKHX yKa3aHHsIX TI0 CAMOCTOSTe/IbHON paboTe 00yUaroLxcst OUHOH (hOPMBI
00yuJeHUsI IPUBE/IEHBI TEMBI /TSI CAMOCTOSITE/IbHOTO U3YUeHHs pa3/iesia Kypca U peKOMeH/1yeMast
nutepaTypa. V3yuaTh MaTepuan peKOMeH/yeTcs 110 T/laBaM yueOHMKa (yueOHOro rmocobws).

I[NperiosjaBaTe/ib MPOBOAUT YCTHBIN ONPOC (BEIOOPOYHO M3 00YUArOLLUXCS).

Bornpocer gy1a koHTpOs (Ha npuMepe Pasgenal. Teopusi pacTBOPOB 3/1EKTPOJIUTOB):
1. TTonsTHe 06 37eKTpOMeTa/lTypruueckom rpoijecce. JIeKTPOXUMHUYeCKHe CUCTEMBI.
PaBHOBecHBIe ¥ HepaBHOBECHbIE IIPOLIeCCHI.

2. T'anbBaHWYeCKUe 3/1IeMeHThI, paboTatoliye B BOJHBIX CpejjaX.

3. TpeboBaHMsI K aBTOHOMHBIM MCTOUYHUKAM 3/IeKTPUUECKOM SHEPTUH.
4. TeopeTuecKkue OCHOBBI 3/IeKTPOJ/IM3a BOJHBIX paCTBOPOB. AHOJHbIE U KaTOJHbIEe TIPOLIeCChI.
5. Teopust 371eKTPOMUTHUECKOM Auccouyanyi. CHUbHbIE U C/1abble 3/1eKTPOJIUTHL.

6. [TonsTHe 0 KO3(hHLIieHTe aKTUBHOCTH.

7 CTpoeHVe ABOWHOTO 3/IEKTPUUECKOI0 CJI0S1 B PACTBOPAX 3JIEKTPOJIUTOB.
8. [Ipoxo)keHre 3/1eKTpUYeCcKOro TOKa B 3/IeKTPOXMMUYECKOW cucTeMe. 3akoHbl dapages.
9. Cocrassmomye 31eKTpOXUMHUYECKOU CUCTEMBI.

10. MgeanbHble U peasibHbIe 3/IEKTPOXUMUYECKHe CUCTeMBI.

KpuTtepun oneHUBaHuUs.

AKTHMBHOe yuyacTHe 00y4arolerocsi B yCTHOM OIpoce.

6.2 OueHouHbIe Cpe/ICTBA /I/If1 MPOBe/[eHHs TPOMEeXYTOUHOM aTTecTaluu

6.2.1 Kpurepun u

KOMIIeTeHI[UHM B PaMKaX MPOMe)XyTOUHOM aTTecTaluu

cpeacTBa (MeTo/bl) OLIEHMBAHUA WH/JUKATOPOB [JOCTH)KEHUS

CpeactBa
(MeToapBI)
NuaukaTop AoCTHIKeHUs
KOMIIeTeHIHH Kpurepumn onjeHnBanus OLleHMBAHHUsA
NMPOMeXXyTOUYHOH
aTTecTalyu
[IKC-1.2 CriocobeH mpaBuibHO (HOpMyUpoBaTh U | TecTUpoBaHHe —TIO
pelaTh  pa3HoOOpasHble TPHWK/IAJHbBIE | pas3fienly Kypca u
3a/laud  C MCI0/b30BaHUEM OCHOBHBIX | YCTHOE
TIOHSITHH, 3aKOHOB u Mojiesie | cobeceioBaHre TI0
TepMOIUHAMUKH, XMMHUUECKOH | BOMpocawm,
KUHETUKH, TepeHoca Teryia U MaccChl i | mpeJHa3HauyeHHbIM
aHanusa 3/71eKTPOXUMHUYECKUX U | K 3auéTy.
3/7IeKTPOMeTa/ITypPruueckux — TMpOLIeCCOB
L[BETHOW MeTas/ypruM.
[IKC-7.2 CrniocobeH  BBITIOJIHATH ~ pacueTbl B | BeimonHeHue 51
obmnactu TeOpUH | YCTHOE
3/IEKTPOMETA/UTyPrHUecKiX IPOLieccoB, | cobeceoBaHe 10
VICTIOJIb3YSl (¢13MKO-MaTeMaTUUeCKHl | BOIIpOcam K
amnrapar, 3HaHWs ~ OOIIeld  XUMWH, | 3all[UTe KypCOBOH
TeopeTHUUeCKOon 3/IEKTPOXHUMHUH, | PabOTHI
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MaTeMaTHKH, GU3NUeCKON XUMHUU. YMeeT
oripeiensiTh obsactu BbI/le/IeHUsT
MeTa/sioB Ha Auarpamme [lypbe u 3Haer
o0mye  3aKOHOMEPHOCTH  TPOLIeCCOB
pacTBOpeHUsI MeTaJ/IOB.

6.2.2 TumnoBble OIjeHOUHBbIE CPeACTBA NPOME)XXYTOYHO! aTTecTaniu

6.2.2.1 Cemectp 5, TunosBble oLieHOYHBbIE CPeJCTBA /AJisi NPOBe/JeHUus 3aueTa 1o
JHUCIHILIMHE

6.2.2.1.1 Onucanue npoueaypsl

[Ipoueaypa npoBeseHys 3auéTa M0 KypCy COCTOUT U3 2-X yacTei.
Pazgen 3. “HepaBHOBeCHBIH 3/1eKTPO/[HBIN TPOLieCcC” 00yYaroIMiACs C/IaeT B BUJIE TeCTa.
OcTasbHbIe TeMBI — B BHZIe YCTHOTO cobeceioBaHKs TI0 BOIIPOCaM, MpeAiHa3HAUeHHBIM K 3aUéTy.

IIpymep 3aaHU:

[TepeueHb BOIIPOCOB K 3a4€TY M0 AUCLIUIIIMHE:

1. TTonsiTHe 06 37MeKTpoMeTa/Typruueckom rpoijecce. 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. ['abBaHnUeckue
3/IeMeHThI, paboTarolye B BOJHBIX cpeJjaX. ['ajibBaHUUeCKye 1My C paclijlaBJieHHbIMU COJISIMHU.
XHMHUUeCKre UCTOYHMKU TOKA C pacIijlaB/IeHHbIMU 3/IeKTPOJINTaAMU.

3. TeopeTrueckue OCHOBBI 3JIEKTPO/IM3a BOJHBIX PACTBOPOB. DJIEKTPOJIU3 MOHHBIX PacCIl/laBOB B
LIBETHOW MeTa/UTypruu.

4. 3/1C 31eKTpOXUMHUUYECKOM CUCTEMBI U 3/IeKTPO/IHbIE MTOTeHLMasbl. TepMoArHaMHuuyecKas
TPaKTOBKA PaBHOBECHBIX 3/IEKTPOJHBIX [IOTEHL[AAJIOB.

5. Ob11jee TepMogrHaMUUeckoe ypaBHeHue Ayist IC 3/1eKTpOXUMHUUYECKOM CHCTeMBI. BBIBO/
TepMOZMHAMUUYECKOro ypaBHeHUs /151 O/1C 3/1eKTPOXMMUYECKON CUCTEMBI.

6. Ob11iee ypaBHeHuUe /JIs1 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 U3yUeHUH TTPOIECCOB,
MPOTEKAIoLMX B BOAHBIX Cpeiax.

9. BIOOp 371€KTPO/IOB CPAaBHEHUSI /1S pacillaBlieHHbIX cpesl. OCHOBHbIe TpeOOBaHUS,
rpe/ibsiB/sieMble K 3JIeKTPO/jaM CpaBHEHUSI.

10. Ocob6eHHOCTH KUHETHUKHU 3JIEKTPO/IHBIX TPOLIECCOB B PACIIAB/IEHHBIX COMISIX. BU/BI
3/1IeKTPO/JHOM TOJISIpY3aLiy B PaCIl/IaB/eHHbIX COJIsAX. MeTo/bl UCC/IeJ0BaHus
3JIEKTPOXMMUYECKOM KUHETUKY B PacIylaBJeHHbIX COJISIX: BOJIbTaMIIEPOMETPHSI;
XPOHOMNOTeHLIMOMeTpusl. [IpoBecTy CpaBHUTE/IbHYIO OL[€HKY Pa3/IMYHbIX METO/0B
WCC/IeIOBaHUS 3JIEKTPOXMMUYECKOM KUHETUKY B MOHHBIX pacrjiaBax.

11. Ha3BaTb 061aCTH IIpUMeHeHUs! TIOHSTUM, 3aKOHOB U MO/lefield TepMOJUHAMUKY, XUMHUUeCKOU
KUHETUKH, 3JIeKTPOXUMHH B KOHTEKCTE TOHUMAaHUSI 3JIEKTPOXUMUYECKUX U
3J1eKTpOMeTa/llTypruueCKux MpoLjeccoB._

6.2.2.1.2 Kpurepuu orjeHUBaHUA
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3auTeHo He 3auTeno

He cniocob6eH npaBuibHO OPMYIMpOBaTh U
peraTh pasHOOOpa3HbIe MPUK/IaAHbIe 3a[a4un
C HUCII0/Ib30BaHeM OCHOBHBIX MOHATHH,
3aKOHOB M MO/jeJiell TepMOIMHaMUKH,
XMUMHYeCKON KUHeTHKH, ITepeHoca Tersia v
MaccChbl JJI aHaIu3a 3/1eKTPOXUMUUeCKUX U
3/IeKTpOMeTa/l/lypruyeckux NpoLieccoB
1|BETHOU MeTa/UIyprUH.

CniocobeH npaBuIbHO (hOpMyIMPOBaTh U
pelaTh pa3HOOOpa3HbIe MPUK/IaAHbIe 3a7a4un
C UCI0JIb30BaHWEM OCHOBHBIX TIOHATHH,
3aKOHOB U MOZiesiell TepMOIMHaMUKH,
XUMHWYEeCKOM KUHEeTHKH, [lepeHoca Teria u
MacChl JJIs1 aHa/In3a 3/1eKTPOXUMUUECKUX U
3/IeKTpOMeTasl/Iypruyeckux MpoLieccoB
LIBETHOU MeTa/VIypruM.

6.2.2.2 Cemectp 5, TunoBbie o1jeHOUHbIE CPe/JICTBA /i/IsI KYPCOBOH PaboThl/KypCcoBOro
NPOEKTUPOBAHMSA 110 AUCLIUIIIUHE

6.2.2.2.1 Onucanue npoueaypbl

BoinoHeHHe KypcoBoi paboThl U yCTHOE cobecejoBaHIEe 10 BOMPOCAM K 3aIIUTe KypPCOBOM
paboThI.

IIpumep 3agaHuA:

[TepeueHb BOTIPOCOB K 3alljUTe KypCOBOM paboThI:

1. OcobeHHOCTH 3/1EKTPOXUMHUECKHX MPOLieccoB. [IpOBOJHHUKY TIEPBOTO ¥ BTOPOTO POJa,
NIpUMepBI. DJIeKTPOJIMTUUECKOe paprHUpoBaHWe YepHOBOU Meay. Ciiyyar COBMeCTHOTO
BOCCTaHOBJ/IEHUS Ha KaTO/e pa3/IMUHbIX MeTa/l/IOB IIpU 371eKTpoJsiu3e. [IpUynHbl 3TOr0 AB/IeHUs.
2. Inarpammel [Typbe (paBHOBecHbIe fuarpamMsbl oteHuan—pH). Vicnonb3oBanue
¢byHAaMeHTaIbHBIX 00ILeMHKeHePHBIX 3HaHWH TIPU pacyeTe U TIOCTPoeHUH guarpamm [Typoe.
3. IIpuHLmn noctpoenus auarpamMmel ITyp6e.

4. Ha3nauenue auarpammel [1yp6e. OrpaHuueHNs IPUMEHUMOCTH Juarpammebl [1ypoe.

5. Ilpen/10)kUTh METOAUKY IIPOBeJeHUs SKCIIepUMeHTa 10 U3yUeHUIO NT0Be/leHHsl MeTaslla B
KOPPO3WOHHOM Cpejie U NPOaHa/lIu3upoBaTh [10/IyUYeHHbIe pe3y/IbTaThl.

6. MoyxHo /i1 110 AuarpamMe Ilyp6e orjeHUTh BO3MOXXHOCTb KOPPO3UK?

7. Mo>kHO /M 110 AuarpamMMe ITyp6e o1jeHUTh CKOPOCTh KOPPO3HOHHBIX MPOIECCOB?

8. Kak1M paBHOBeCHsIM COOTBETCTBYIOT FOPU30HTa/IbHbIE IMHUY Ha Anarpamme [Typbe?
9. KakrM paBHOBeCHsIM COOTBETCTBYIOT BepTHUKAa/IbHbIE JIMHUM Ha Auarpamme [Typbe?
10. Kak1M paBHOBeCHsIM COOTBETCTBYIOT HaK/IOHHbIe JTMHUU Ha AuarpamMe I1yp6e?_

6.2.2.2.2 Kpurepuu orjeHUBaHHUsA

Y poBieTBOpHUTE/ILH
O1MuHO Xopouio o HeypoBiieTBopuTe/1IbHO
CriocobeH JeMoHCTpUpyer HeMoHCTpUpyeT He criocoben
BBITIOJTHSITh XOPOLLYHO HU3KYIO CIIOCOOHOCTh | BBITIO/IHSTH pacueThl B
pacueTsl B 00/1aCTH CNoCcoOHOCTh BBITIO/THSITh PACUeThl B 06/1aCcTH TeopuM
Teopuun BBITIO/THSITh obs1acTé Teopun 3/1eKTPOMeTaJLTypruyec
3JIEKTPOMETA/UTypr | pacueThl B 00/IACTH | 3/IEKTPOMETA/UTyprud KX TMPOLIECCOB,
HMYeCcKuX Teopuu €CKHX TMPOLIeCCOB, WCI10/1b3Y$1 (PHU3UKO-
TIPOL{eCCOB, 3/IeKTPOMETa/UTypr | UCIOMb3ys (PU3MKO- MaTeMaTh4YeCKUi
WCI10/1b3Y$1 (PHU3UKO- WUYeCKUx MareMaThuecKui arrapar, 3HaHHus 00IIei
MaTeMaThueCKuil TMpOLIeCCOB, arirapar, 3HaHUs XUMUH, TEOPeTUYeCKOU
anmapar, 3HaHUsi | MCMoJib3ysi HU3MKO- o01el Xumum, 3/IeKTPOXUMUH,
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00I1Iel XMMHH,
TeopeTUueCKOu
3/IEKTPOXHUMHUH,
MaTeMaTHKH,
¢dusnueckoit
XUMUU. YMeeT
orpeie/isiTh
obmnactu
BbI/Ie/IeHHsT
MeTaJUIOB Ha
mrarpamme [Typbe
1 3HaeT ob1ue
3aKOHOMEPHOCTHU
TIPOLIECCOB
PaCTBOPEHUS
MeTaJIJIoB.

MaTeMaThueCKui
arrapar, 3HaHUsI
00I1Iel XUMHH,
TeopeTUUeCcKou
3/IeKTPOXUMUH,
MaTeMaTHKH,
¢busnyeckoi
XAMUH. YMeeT
orpeiesisiTh
obmactu
BbI/Ie/IeHUST
MeTaJUIOB Ha
nrarpamme ITyp6e
Y 3HaeT ob1ue
3aKOHOMEPHOCTU
TIPOLIECCOB
pacTBOpeHUst
MeTaJsljioB, HO
3aTpyJHsSIeTCs C
OTBETOM.

TeopeTUUeCKOU
3/IEKTPOXUMUH,
MaTeMaTHKH,
(busnyeckon XUMHUH.
HdeMoHCTpUpyeT
cabblie yMeHUs
OoTIpe/eNiATh 00/IaCTH
BBI/IEJIEHUST METaJI/IOB
Ha guarpamme ITypGe
Y 3HaHUs 00IX
3aKOHOMEpPHOCTeN
TIPOLIECCOB
pacTBOpeHust
MeTaJl/IoB.

MaTeMaTHKH,
dbusumyeckoit xumuu. He
yMeeT OTpe/ie/isiTh
00/1acTH Bbifie/IeHUst
MeTaJIJIOB Ha iuarpaMme
[Typ6e u He 3HaeT
00111ie 3aKOHOMEePHOCTH
TIPOLIECCOB PaCTBOPEHHSs
MeTasljIoB.

7 OcHOBHas yyeOHasA MTEpaTypa

1. Teopusi MeTa/ITypruueckyx MpoLeccoB : yueOHUK Ji7ist By30B 110 HaripaseHuto 150100
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np.]; mog o6, pea. I'. T'. Muneesa, 2010. - 522.

[Caiit] — URL: http://elib.istu.edu/viewer/view.php?file=/files3/er-39666.pdf

2. MopaueBckuii A. I'. Dy1eKTpOXHUMHUSI pacIiylaBlIeHHBIX CoJielt : yueOHOe rocobue / A. T

MopaueBckuy, E. I'. ®upcosa, 2017. - 172.

3. Ky3bmuna M. FO. BeicokoTeMnepaTypHasi 371eKTpoxumus : yuebHoe nocobue / M. TO.
Kyspmuna, M. II. Kysemun, 2017. - 188.

[Caiit] — URL: http://elib.istu.edu/viewer/view.php?file=/files3/er-21742.pdf

8 JonoiHUTE/IbHAA yUyeOHasi IMTepaTypa M CIpaBoOYHast

1. XKyukoB U. A. OcHOBBI TeOpUH 3/1EKTPOMETa/TypruuecKUx MpoLeccos : yuebHoe rocobue
JUTsT 3a0UHOM (hopMbl 00yueHus 10 crierivanbHOCcTH 110200 "MeTanmyprus [IBeTHBIX MeTasyioB" /
N. A. )Xyukos, 2000. - 106.
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Jlykomckui, FO. [1. T'ambypr, 2013. - 446.

3. Anrporios JI. . Teopetuueckasi 3nekrpoxumus : yuebnuk / JI. 1. AaTporios, 1984. - 520.
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4. TeopeTnueckast 3/IEKTPOXHUMHUS : YUeOHUK [Ijis By30B T10 HaIIPaBJIeHUIO TI0/[TOTOBKH
"Xumuueckas TexHosorus'" / A. JI. Porunsy, K. 1. Tuxonos, . A. IllommuHa, A. M. TUMOHOB,
2013. - 495.

5. Ky3pmuHa M. FO. DyieKTpoXuMusi pacrulaB/eHHBIX Coiel : yueOHOoe mocobue Jjist CTYZeHTOB
crietanbHOCTH 150102 - "MeTannyprus nBeTHbix MeTa/iioB" / M. FO. Ky3bmuHa, 2008. - 84.

[Caitt] — URL: http://elib.istu.edu/viewer/view.php?file=/files/er-3962.pdf

6. Kysemuna M. 10. TepmoarHaMuKa pacruiaBleHHbIX MeTA/NIMYeCKUX U COJIeBBIX CUCTEM :
KOHCIIEKT JIeKLIUM Jj1s1 MarucTpoB no HanpaseHuto 150400 "Metamnyprus” / M. FO. Ky3bMmuHa,
2014. - 168.

[Caiir] — URL: http://elib.istu.edu/viewer/view.php?file=/files/er-6345.pdf

7. laneBckuii I'. B. MeTtannyprusi antoMyHUs : CIIPAaBOYHUK T10 TEXHOJIOTHUYECKUM U
KOHCTPYKTHBHBIM U3MepeHusiM U pacuetam / ['. B. aneBckuii, M. . Munnuc, I'. A.
CupasyTtauHos, 2013. - 234.

8. KpaTkuii cnpaBOYHMK (pM3MKO-XUMHUYECKUX BesnuuH / cocT. H. M. bapoH [u fp.]; oz pen. A.
A. PaBpens, A. M. Tlonomapesou, 2010. - 237.

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

10. JTuguu P. A. CripaBOYHMK T10 HEOPraHUYeCKOM XMWY : KOHCTAHThl HEOPraHUYeCKUX
BewecTB / P. A. Jlugun, JI1. 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/

10 ITpodeccuoHabHBIE Ha3bl JAHHBIX

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

11 TIlepeyenr WH(OPMALHMOHHBIX TEXHOJIOTHH, JIMIEH3WOHHBIX W  CBOOOAHO
pacrpocTpaHsieMbIX CHelMa/JIN3MPOBAaHHBIX MPOrpaMMHBIX CPeACTB, MH(pOpMaIMOHHBIX
CIIPaBOYHBIX CUCTEM

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

2. Microsoft Windows (XP Prof + Vista Bussines) rus VLK nocraBka 08_2007
12 Marepua/ibHO-TeXHUUYECKoe ofecrieyeHUue AUCIUILTHHBI

1. Mynbtumeua-nipoekTop Acer XD1150 ADV.DLP.ZOOM.SVGA800*600
2. DkpaH Projecta SlimScreen HacTeHHbIM

3. OkpaH Ha wtatuBe ScreenMedia Apollo-T
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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. ConeBoli MOCTHK

10. PacTBOpBI 3/1€KTPOJTMTOB 3aJaHHOW KOHL|EHTPALMHU /IJIs1 BBITO/THEHHS TabOpaTOpHBIX paboT
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