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1. OBIIASI XAPAKTEPUCTHKA 'OCYJIAPCTBEHHOI UTOIOBOM ATTECTALIMU

HporpaMlvla FOCy,ElapCTBeHHOﬁ HTOTOBOH aTTecTalliid COCTaBJIEHA B COOTBETCTBHH C (DEJIepEU'[BHBIMI/l
rocy1apCTBCHHBIMHA 06p330B3TeHbHBIMH CTaHgapTaMu BBEICHIETO HpO(beCCI/IOHaJIBHOTO 06pa303aHH5[

PexkBH3UTHI IpHKa3a
MunucrepcTBa 06pazoBaHus U
Hayku Poccuiickoit @enepanun 06
Kon nanpasnenus HasBanue HanpaBaeHus/HAIPABICHHOCTH YTBEIKIEHUH H BBOJIE B ACHCTBIE
OI'OC BO
Hata Homep npukasa
XuMHUeCcKas TEXHOIOTrus/ 30.07.2014 c 883
18.06.01 TexHOMOrus INEKTPOXUMHUECKUX MIPOIIECCOB | HM3MEHEHUSMH H3MEHEHHS
| 3alllITa OT KOPPO3UH ) ot 30.04.2015 464

1.1. Leas rocyaapcTBeHHOI HTOrOBOI aTTEeCTALHH

Llenpio rocymapcTBEHHON HTOTOBOM aTTECTAIlMM SIBJISIETCS MPOBEpKa CIOCOOHOCTH M TOTOBHOCTH
BBIIIYCKHUKA BBIIONHATE NpodeccHOHaNbHble 3anaud B chepe NpoQecCHOHAIBHON NEeSTENbHOCTH H
COOTBETCTBHSI €ro moArotoBku TtpeboBanusM, 3assieHHbiMM B macmopre OOITI BO. B pamkax
rOCyJapCTBEHHOH HMTOTOBOH aTTecTaluy IPOBEpsieTCsl ypOBEHL CHOPMUPOBAHHOCTH  CIEIYIOIIUX
pe3yibTaTtoB 00yueHHs, 3asBaeHHbIX B OIl:

PO-1: CnocoGHOCTh OCYIIECTBJIATH KOMMYHHUKATHBHYIO IEATEIBHOCTh, COBEPIIEHCTBOBATH WU
pa3BUBaTh COOCTBEHHBI TBOPUYECKUH IMOTEHLIUA;

PO-2: CrnocoOHOCTb IIPOBOIUTH HaydyHBIe MCCIENOBaHHMS B O0JAacTH, COOTBETCTBYIOIMIEH
BEIOpaHHOMN HANpaBIeHHOCTH (HAYYHOH CIeNHaTBHOCTH),

PO-3: CrniocoOHOCTh aHANMM3UPOBATh W IPEACTABIATh Pe3yNbTaThl HAYYHBIX MCCIENOBAaHHM B
o61acTu, COOTBETCTBYIOLIEH BEIOpAHHOI HAIIPaBIEHHOCTH (HayYHOU CIIEIUATBHOCTH]);

PO-4: CriocoOHOCTH OCYIIECTBIISATh AESTENBHOCTD 110 OpraHu3aliy ¥ (PHHAHCHPOBAHHIO HAYUHBIX
HCCIeN0BaHUI;

PO-5: CnocoGHOCTE  HCIOJIB30BATH pe3yJbTaThl HAYYHBIX MCCIEAOBaHMH NpH paspaboTke
y4eOHO-METOAUYecKoro  obecnedyeHHs: IIPEenojaBaTeNbCKOM — NeATeNBHOCTH MO HAaIpaBlIEHHIO,
COOTBETCTBYIOIIEMY BEIOpAaHHON HANpaBIeHHOCTH (HAY4YHOI CIIEIHaIBEHOCTH).

1.2. CTpykTypa rocyaapcTBEHHOI HTOrOBOIl aTTeCTAlMH!
- [loaroroBka x caave u caada rocyJapCTBEHHOIO 9K3aMeHa
- llpencraBnenne Hay4HOro AOKjIaga o6 OCHOBHBIX pe3y/lbTaTaX IOJrOTOBJIEHHOW HAay4HO-
KBaIM(UKALMOHHOM paboTel (IuccepTaiu)

B pe3yabTaTe aClupPaHT A0JIZKEH OBIaAETHh CICOYIOIHMH KOMIIETEHIIHAMH!
- YHHBEPCAJBbHbLIC KOMIIETCHIINN:

e Crnoco0HOCTP K KPHUTHYECKOMY aHalIu3y ¢ OLIEHKE COBPEMEHHBIX HAay4HBIX JOCTHIKEHHUH,
TEHEPHPOBAHHIO HOBBIX HJEH IIPU PEIICHHUH HCCIEN0BATEIbCKUX U IPAKTHYECKHUX 3a1a4, B TOM YHCIE B
MEXIUCHHIUTHHAPHBIX obnacTax (YK-1); .

e crnocoOHOCTh MHPOEKTHPOBATh U OCYIIECTBIISITH KOMILIEKCHBIE HCCIICIOBaHHUS, B TOM YHCIE
MEXKIMCLIUIUIMHAPHBIE, Ha OCHOBE IEJIOCTHOO CHCTEMHOI0 HAYYHOIO MHpPOBO33pPEHHS C
UCIIOJIB30BaHHEM 3HaHUH B o0nactu uctopuu u punocopuu Hayku (YK-2);

® TOTOBHOCTH y4YacTBOBaTb B paboTe pOCCHHCKHX W MEKAYHAPOIHBIX HCCIEIOBATEIbCKHUX
KOJJIEKTUBOB 10 PELIEHUIO HayUHBIX U Hay4yHO-00pa3oBaTensHEIX 3anau (YK-3);




e TOTOBHOCTh HCIIOJB30BaTh COBPEMEHHBIE METOIBl M TEXHOJNOIMM HAay4YHOH KOMMYHHMKALMHM Ha
rocynapcTBEHHOM ¥ HHOCTpaHHOM si3bike (YK-4);

e Cr0cOBHOCTBIO CIEIOBATH STHYECKHM HOpMaM B npodeccuonanbHoil nesrensrocTd (YK-5);

e CIOCOBHOCTH TUIAHHMPOBATh M PELIATH 3a1a4yi COOCTBEHHOTO NPO(ECCHOHAIBHOrO U JIMYHOCTHOTO
pazeutust (YK-6).

- o0uenpodeccHOHATLHbIE KOMIIETEHIIHM:

e CIIOCOOHOCTP M TOTOBHOCTH K OpraHU3alMH M ITPOBENCHHIO (YHIAMEHTAIBHBIX M HNPHUKIaJHBIX
HAy4HBIX HccenoBanuil B oonactu xumuueckux texnonoruit (OIIK-1);

e BIajieHHE KYJIbTYpOH HAYYHOTO HCCIIENOBAHUS B 00JIACTH XMMUYECKUX TEXHOJIOTHH, B TOM YHCTIE C
HCIIONB30BAHUEM HOBEHIIHX HH(QOPMAIIHOHHO-KOMMYHHKAHOHHEIX TexHomorui (OIIK-2);

e CHOCOOHOCTH M FOTOBHOCTH K aHamHu3y, 000OIIEHUIO U MyOIMYHOMY IPEICTABICHUIO Pe3yIbTaToB
BBIMIOJIHEHHEIX HayuHBIX uccrnegoBanuit (OIIK-3);

e CI0OCOOHOCTH M TOTOBHOCTH K pa3paloTKe HOBBIX METOHOB HCCIENOBAHHS W HX NPUMEHEHUE B
CaMOCTOSITENLHOM HAay4YHO-HMCCIIE0BATEIbCKOM NesATebHOCTH B 00J1aCTH XMMHYECKOH TEXHOJOTHH ¢
ydaeToM IpaBuil cobmonenus aBTopekux npas (OITK-4);

e CIOCOBHOCTP M TOTOBHOCTh K MCIIOJB30BAHHMIO JIa0OpaTOpHOH W HHCTPyMEHTAIbHOH Oasbl i
nonyuenus HayuHbx JaHHbIX (OIIK-5);

e TOTOBHOCTH K IPENOJABATENHCKON AEATENBHOCTH II0 OCHOBHBIM 00pa3soBaTENbHBIM MPOrpaMMaM
Bbiciiero obpasosanus (OIIK-6).

npodeccnonansupivi komnerenuuamu (ITK):

Hay4YHO-Hcc/aeqoBaTe/IbCKaag JeATC/IbHOCTh:

e CrOCOGHOCTE K CAMOCTOSITEILHOMY IPOBEISHHIO HAYYHO-HCCIIEN0BATENBCKOH paboTel B MOIYYEHHUIO
HAYYHBIX PE3YIbTATOB, yIOBIETBOPSIOIINX YCTAHOBICHHEIM TPeOOBaHHUAM K COAEPKAHUIO AMCCePTaLHil
Ha COUCKAHME Y4YEHOH CTENEeHW KaHIHJaTa HayK [0 HaIpaBJIeHHOCTH (Hay4yHOH CIENHaTIbHOCTH)
05.17.03 TexHOIOrHs SMEKTPOXUMHYECKUX IIPOLIECCOB U 3aIHUTHI 0T Kopposuu (I1K-1);

e TOTOBHOCTH IPEICTABIATh HaydyHble De3yNbTaThl MO TeMe MUCCEPTAlMOHHON paboThl B BHIC
NyONMKaIMii B PENEH3UPYyeMBIX HAYYHBIX H3JAHHSX, JOKJIANOB HA HAy4HBIX KOH(EpeHLMIX,
peIleH3UpOBaTh M pEeJaKTHpOBAaTh HAaydHbIE CTaThbd B OOJNACTH TEXHOJOTHH 3JICKTPOXUMHYECKHX
IPOIeccoB U 3amuThl oT kopposun (I1TK-2);

e CIOCOGHOCTE M TOTOBHOCTH OCYIIECTBIIATH JEATEIBHOCTh, HAINPABICHHYIO Ha IIOArOTOBKY H
MOJyyeHHE HAYYHBIX TPAaHTOB M 3aKmodeHHs koHTpakToB nmo HUMP B obnactu  TexHonoruu
3JIEKTPOXUMHYECKUX MTPOLIECCOB U 3alUThl 0T Koppo3uH (I1K-3).

negaroruveckas 1esiT¢/JibHOCTL:

e CrIOCOOHOCTH M TOTOBHOCTh K IIEJAarOrMYecKOd MAeATeNbHOCTH B 00IacTH NpoQeccHOHaIbHON
MOJrOTOBKM B 00pa3oBAaTENbHBIX OpraHU3alMAX BEICIIEro 00pa3soBaHus, MHOMOIHHTEILHOIO
1poheccHoHaNBHOro 06pa3oBanus, MpopecCHOHAIBHEIX 00pa3oBaTenpHbIX opranusanuax (I1IK- 4);

e CMOCOOHOCTL OCYIIECTBIISATH pa3paboTKy 00pa3oBaTeNbHBIX NPOrpaMM H y4eOHO-METOIMYECKUX
matepuanos (T1K-5).

1.2.1.Popma npoBeAeHHs IOCyAaPCTBEHHOr0 3K3aMeHa
["ocymapCTBEHHBIN 3K3aMeH IPOXOIUT B YCTHOH (opme.



1.3.TpynoemkocTs rocy1apcTBeHHOMH HTOrOBOMH aTTECTALHH
OO01mast TPy 10eMKOCTh T'OCY1apCTBEHHOM HTOrOBOI aTTECTALMK COCTABIET 9 3.e.

I'MA (meponpusTHe) Cemectp Beurg | Isgaeerst Hepean
4acoB 219 -0
['ocynapcTBeHHBIN dK3aMEH 8 108 3 2
Hayunpiii goknan o0  OCHOBHBIX — pe3yibTarax
MIOATOTOBIEHHON HAYYHO-KBATH(HUKAIIMOHHON paboTEI 8 216 6 4
(muccepralyn)

1.4.BpemMsi npoBeeHusi TOCYAAPCTBEHHON HTOrOBOk aTTECTAIHH
Wrorosas rocymapctBeHHas arrecranus nposomurcs B VIII cemectpe B cpokH, ycTaHOBIEHHBIE
yueOHO-TTPON3BOACTBEHHBIM IpadUKoM, YTBEpKAeHHBIM B YpDY.

1.5.TpeboBanust K npouexype rocyAapcTBeHHOI HTOroBoil aTTecTaluu

TpeGoBanus K MOpsAKY IJIAHUPOBaHMS, opraHu3auuu u nposeaeHus ['MA, k ctpykrype u dopme
JOKYMeHTOB 110 opranu3anuu [ A chopmynupoBaHsl B yTBepKAeHHOH B YpDY n0KyMEHTHPOBAHHOM
npouenype «IIOJIOJKEHHE o mnopsiake IpoBeleHHS TIOCYNapCTBEHHOM HMTOrOBOH aTTeCTaluu
oOyyaromuxcs 10 NporpaMMaM IOATOTOBKH Hay4yHO-TIIEJarornyeckuX KaJpoB B acCIUpPaHType B
YpansckoMm denepansHOM YHHBepcuTeTe uMeHu nepsoro Ipesunenta Poccun b.H. Enpriunay.

1.6.TpeboBaHus K OLleHUBAHHIO pPe3y1bTaToB ocBoeHusi OII B pamkax rocyaaperseHHoil
HUTOTOBOI ATTECTALHH

OObeKTHBHAS OLIEHKA YPOBHSI COOTBETCTBUS Pe3y/IbTaToOB 00yueHus TpeboBaHusM K ocBoeHHio OI1
obecrieunBaeTcst CHCTeMOH pa3paboTaHHBIX KpHTepHeB (MOKasaTesiel) OLGHKH OCBOEHHUS 3HAHUM,
copMHPOBAaHHOCTH YMEHHUI U OIIbITA BBIMOIHEHHS PO(ECCHOHANBHBIX 3a/ay.

HPH cavye TroCynapCTBEHHOTO 3K3aMEHa Oﬁyqa}OUlHMCﬂ BBICTABJIAIOTCA OLCHKH. «OTIHYHO»,
«XOpouo», «YIOBIECTBOPHUTEIIBEHO» H «HEYNOBJIICTBOPUTEIILHO.

Onenka "OTJIMYHO" BeIcTaBNsAETCS acCHUpaHTy IIyOOKO M NPOYHO YCBOHMBIIEMY IPOrpaMMHBIH
MaTepuall, U3JaraioleMy ero rnocie0BaTelbHo, HCYEPIBIBAIOINE, TPAMOTHO U JIOTHYECKH CTPOMHO.

Onenka "XOPOIIIO" BeIcTaBnseTCS aCHHpaHTy, TBEPAO M IPOYHO 3HAIOUIEMY IIpOrpaMMHBIH
Marepual U Mo CyLIeCTBY M3araiomemy ero. JlaHel IpaBUIbHBEIE OTBETHI Ha BOIPOCHL, a B OTBETax Ha
OuIeT U Ha JIONOJHUTEILHEIE BOIIPOCH! aCITUPAHT HE JIOIIYCKAET CYLIECTBEHHBIX HETOUHOCTEH.

Onenxa "YJIOBJIETBOPUTEJIBHO" BeIcTaBnseTcss aclMpaHTy, KOTOPbIA 3HaeT OOJBINYIO 4acTh
IIPOrpaMMHOr0 MaTepuaa, Ho I0IycKaeT HETOYHOCTH, HeIOCTATOYHO NTPaBUIbHEIE ()OPMYIHPOBKY.

Ounenkn "HEYJIOBJIETBOPUTEJIBHO" 3acnyxuBaeT acnupaHT, 0OHApYKHUBIIHHA 3HAYNUTEIIHHEIE
npoOernel B 3HAaHUU TIPEIMETOB, NOIYCTUBIINN NPHHIHUIMANBHEIC OIIMOKU NPH PEIIEHUH MPaKTUYECKUX
M CUTYallMOHHEIX 3a71a4.

1.7. TpeOGoBanus K OLEHHBAHUIO Pe3yJbTATOB OCBOEHHsI 00pa3oBaTe/ibHON NporpaMmsl B
pPaMKax rocyiapcTBeHHOI1 HTOroOBOI aTTeCcTALNHU

OOBbeKTUBHAS OIIEHKA YPOBHSI COOTBETCTBHSI PE3yJbTaTOB O0yueHHsI TpeOOBAHUSIM K OCBOCHUIO
oOpa3oBaTenbHOH MporpaMMbl obecrednBaeTcss cUcTeMOH pa3paboTaHHBIX KpHUTEpHeB (Iokasareleil)
OLIEHKH OCBOCHHMs 3HaHHH, CHOPMHPOBAHHOCTH YMEHHH M OIBITa BBINOJHEHHS MPO(ecCHOHAIBHBIX
3anay.

Kputepun  OLEGHKM  yTBEpXKAEGHBI  Ha  3aceJaHUM  y4eOHO-METOIMYECKOTO  COBETa
XMMHKO-TEXHOJOIMYECKOr0 MHCTUTYTA, pealu3yloliero obpa3oBaTelbHYIO Hporpammy, otr «19» mas
2017 r., npotokos Ne 5.



2. TPEBOBAHMS K COAEP)KAHUIO T'OCYIAPCTBEHHOI UTOI'OBOM
ATTECTAIIUN

2.1. 'ocynapcTBeHHBIN dK3aMeH

['ocynapcTBeHHEIN 3K3aMeH 10 HanpapineHuro - 18.06.01 «Xumuyeckas TEXHOJIOTHS» COCTOUT M3
ABYX yacTed (Tpu Bompoca B Omiere). 'ocymapcTBEHHBIH 3K3aMeH MPOXOAMT B ycTHOH (opme. Ha
9K3aMEHE aClMpPaHT-BBITYCKHUK COJEPIKATE/IbHO PaCKPBIBAET BONPOCHI GHUileTa: - 4acTh 1 - IBa BOIpOCa,
COOTBETCTBYIOIIMX HANpPaBIEHHOCTH M HAY4HO-HCCIEJOBATENbCKOMN AEATENbHOCTH aCIIHPaHTa; - YacTh 2
- 3allaHusd, BLUBIAIOIIME TOTOBHOCTH K  CAMOCTOSTENBHON  HAay4HO-HCCIEHNOBATENLECKOH U
eJaroru4eckoi AesITeTbHOCTH 10 HAIIPABJICHHIO MOATOTOBKH.

2.2. TemaTHKa rocyagapcTBEHHOT0 3K3aMeHa
Yacts 1.

OcHOBBI YJIEKTPOXHMHH H METAJLIOBEICHHS

Ponb 2mekTpoXuMuH B pelleHHH INpo6jeM PpAlHOHAIBHOTO HCIIOIB30BAHUS MATEPUATBHBIX H
DHEPreTUYECKHX PECYPCOB, B OXpaHe OKPYIKaIoeH cpepl.

Tepmonunamuyeckoe ONHMCaHWE pPABHOBECHH B pacTBOpax 3JeKTpoJiuToB. KosdburmenTts:
aKkTUBHOCTH. HepaBHOBeCHBIE SBJICHMS B pACcTBOPAX OIEKTPOJHTOB. YIENbHAs M JKBHUBAJIEHTHAS
3JICKTPOIIPOBOIHOCTE BJIEKTPOJIHTOB. Unciia mepeHoca U METO/BI X ONpeaeICHUS.

3axous! Papanes. [Ipupona u MexaHH3M BO3HMKHOBEHHMS 3JIEKTPOJHOTO MoTeHmmana. CTaHaapTHEIe
MOTEHLHMAEL, Pl AKTUBHOCTEH METAJUIOB. DJIEKTPOIEI CPaBHEHUS.

Knaccuduxanus >1eKTPOXHMHYIECKHX CHCTEM. ['albBaHMYECKHH JJIEMEHT - TPOCTHIE M CJIOIKHEIE
XUMHYECKHE [emd. TepMoauMHaMUKa TralbBaHUYECKOro JJeMeHTa; ypaBHeHune [u66ca-I'ensMromsia.
Tepmonunamuyeckoe ypasaenue uist obpatumoit DJIC 31eKTpHUeCKO CHCTEMEL.

OJIeKTpOKanuIUIspHble  ABneHHA. OOImee ypaBHEHHE 3IEKTPOKAMMIIIAPHOCTH @OpyMKHHA.
YpapHenue Jlunnmana. BnusHHe NOBEPXHOCTHO-aKTHBHBIX BELIECTB HA 3JEKTPOKANH/IISPHBIE KDPUBEIE.
EMKOCTb IBOMHOTO 3JIEKTPHYECKOrO CI0s, WMIIENAHC 3JIEKTPOAA W SKBUBAJIEHTHEIE 3JIEKTPHUECKHE CXEMBL.
Teopuu cTpoenust IBOMHOTO 2MEKTPUYECKOTO CIIOS HA FPAHULIE SJIEKTPO/-3IEKTPOITHT.

Craauu 9JIEKTPOJIHBIX TPOLECCOB, IIOHATHE O JTHMHTHPYIOLIEH CTamuu. DJIEKTPOAHAs TTOMSIPH3ALIS,
KJIacCH(puKanus TMOJAPH3AaLUOHHEIX sBICHHH. BuIbl nepeHanpspkeHui. Ilonspu3alMOHHBIE KPHBHIE.
DKCIEepPUMEHTAIBHBIE METOBI ONPEICNICHHUS] OTEHIHANA JIEKTPOA 0] TOKOM.

Huddysuonnoe nmepenanpsoienue. [Tonspu3alHoHHas XapakTepHCTHKA B YCIOBHAX 3aMeICHHOMN
maddysun.  Ilpenensupiit  mud@ysuonHeii Tok. Pomb Murpam@u B mpoleccax  MacCOIEpeHOCA.
Hecrauuonapras nu¢pysus pearupyiolux BEIIECTB K JIEKTPOLy. XPOHOIOTEHIIMOMETPHS. KOHBeKTHBHAS
madys3us ¥ METOJ BPaINAIOIErocst AUCKOBOTO 31eKTpoaa. OCHOBHBIE MOJOXKEHHS TEOPHH 3aMEUIEHHOTO
paspsiia. OHEprus AaKTHBAUMM. BIMsHHE IBOMHOTO OJIEKTPHYECKOrO CJIOS HA  3JEKTPOXHMUUYECKOE
nepeHanpspkeHne.  YpaHenue @pymkuHa. OCHOBHBIE 3aKOHOMEPHOCTH CMELIAHHONW  KHHETHKH.
3amenieHHOE  TpOTEKaHME TOMOTEHHOM M TeTEepOTeHHOH  XMMHYECKHX  craguil.  BiusHie
KOMILIEKCO00pa3oBaHHs HA KUHETHUKY 3JIEKTPOAHEIX Peakluif. YpaBHeHHE XUMHYECKOTO TIEPEHaNPsIKEHHUS.
[lepenanpsokenue kpucramnmusanuu. O6pa3oBaHHe H POCT ABYMEPHBIX M TPEXMEPHEIX 3apofbImeil. Pois
JMCIIOKAIHH U OBEPXHOCTHON qu(dy3uu ax-aTOMOB U aJ-MOHOB B IIPOLECCE KPUCTAUTH3AIHH.

CTajuiHbIH MEepeHoC 3MEKTPOHOB B 3NEKTPOXUMHYECKHX peakuusX. COBMECTHOE NpOTeKaHHe K
KOCBCHHOE B3aHMOBJIMSHHE KAaTOIHBIX TIIPOLIECCOB: BBIACIEHHs BOAOPOJA M OCAXKIEHMS MeTallia,

BBIACJICHHA BOIOpOJa M BOCCTaHOBJICHUSA KHcJIopoaa. TCOPHH COBMCCTHOI0 paspsna HOHOB.
:‘)HCI{TpOOCa}KﬂeHHG CIIJTIaBOB.

OcHoBHEIE 3aKOHOMEPHOCTH aHOJHOTO PAaCTBOPEHMs MeTawios. Ilepenanpsxenne mubdysun mpu
aHOIHOM pacTBOPeHMH MeTawioB. [laccuBHocTe MetawioB. IlneHodHas, ancopOLHMOHHAS —TEOpPHS
MMAaCCHBHOCTH. COJICE-E.H IMaCcCHBHOCTE. HepaCTBOpHMBIe aHOOEI.

Merammyeckas cBa3b. Kpucraminyeckas CTpykTypa U Je(ekTbl pelIeTKH MeTaaIoB. JHarpaMMel
COCTOSIHHMSI U CBOWCTBA CILIABOB. TBep/BIe pacTBOPEI, (ha3bl BHEAPEHHUSI, HHTEPMETAILTHYECKHIE COCIMHEHMSI.
OGpemuast u rpannunas muddysus B Meramiax u crulasax. Cerperanus u BeIeNeHHE (a3 10 IPaHALAM



3epeH. OCHOBHBIE BUIBI TepMHYECKOH 00paboTku crnaBoB. [IpodHOCTS U AeOPMHPYEMOCTH METAILIOB U
cIr1aBoB. JI0JIroBeYHOCTH METAIIIOB O] HAarpy3Koi. Y cTalocTh METaLIOB.

JJIeKTPOXUMHUYecKoe H XHMHYECKOe 0CaskIeHNe Pa3TNYHbIX MATEPHAJIOB

Buipl ralbBaHHYECKUX IIOKPBITHH M UX HasHa4deHue. TpeboBaHus, MpeabsIBIseMble K TOKPHIBAEMOIT
MOBEPXHOCTHM M K TOKPHITHSM B TalbBaHOIUIACTHKE. HEdIeKTpOXUMHUYECKHEe METONbl HaHECEHUs
METAJUIMYECKUX TIOKPBITHH M CpaBHMUTENbHAS WX XapakrepucTuka. KOHTpOSh KauecTBa IOKPBITHH.
MexaHu3M 3J1eKTpOKpHCTALIN3aLuK. BiusHue Ha CTPYKTYpPY M CBOICTBA rajibBaHMYECKUX OCAIKOB COCTABA
3JEKTPOJIMTA (IIPUPOJABI M KOHIEHTPAlMM HMOHOB OCHOBHOIO METa/lla, MOHOB APYIHX MeTalioB, pH,
MOBEPXHOCTHO-AKTUBHBIX ~ BEIECTB), PpEXKHMa  3JEKTpoiM3a  (TUIOTHOCTH  TOKA, TeMIepaTyphl
[epeMEIMBAHNS, HECTAMOHAPHEIX YCIOBHMH), COCTOSIHUS MOBEPXHOCTH Katoma. [IpmumuEl 00paszoBaHus
ry04aThIX OCaKOB M METO/Bl MX YCTpPaHEHHs. YCIIOBHS M MeXaHW3M 00pa3oBaHHsS GJIECTAMIMX OCaIKOB.
YC10BHSl COBMECTHOTO 3JI€KTPOOCAKISHHUS METAIUIOB.

Pacnipenienienre TOKa W MeTaula IIPH 3JIEKTPOOCAKACHUM MeTanioB. Kpurepuit paBHOMEPHOCTH
pacnpeleNends TOKa W MeTallyla [0 IOBEPXHOCTH KaToja. BimsHuMe pasnuusbix (AKTOpoB Ha
PaBHOMEDPHOCTE 3JJIEKTPOXMMHMUYECKMX 0CaJKOB. MHUKpopacceHBaiolas W BEIPABHHUBAIOMIAS CIIOCOOHOCTE
3NIEKTPOJIUTOB. DKCIEPUMEHTANILHEIE METO/IB] H3YUYEHHs paclpe/ielieH s ToKa U MeTaa.

[lonroroBka MOBEPXHOCTH M3ZENUI Iepel MOKpHITHEM. MexaHHuecKasi MOArOTOBKA MOBEPXHOCTH.
XuMuyeckas U 31eKTPOXUMHUYECKas! IIOTUPOBKA METAIIIOB.

ODNEKTPOXHMHYECKOE  HAHECEHHME  IIOKPBHITHH:  IMHKOBaHWE, KaJMUPOBaHWE, MeIHEHHE,
HUKEIMPOBaHUE, XPOMUPOBAHNUE, ONOBSIHUPOBAHUE, CBHHLIEBAHUE, JKEJIE3HEHHE, TOKPEITHE 0JaropoIHbIMH
MeTaJIaMH, TIOKPLITHE CIUIaBaMu (J1aTyHbro, 6pon30if u ap.). CrennanbHble 106aBKU K JIEKTPOIUTAM H HX
pOIb, BpeIHbIE IPUMECH, ITyTH HHTCHCH(HKAIIHHU ITPOIECCOB,

XHMHYECKOE H 3JIEKTPOXHMHYECKOe OKCHIMpoBaHue U (ocdatupopanue MeTamnos. Hasnauenue u
CYIIHOCTB ITPOLECCOB.

TpeboBanus Kk ranbBaHOIIACTHYECKUM OCATKAM H OTIHYUTEIbHBIE 0COOEHHOCTH TEXHOJIOTHUECKOrO
mpouecca. Marpunel ¥ MX  H3roTOBIeHHE. MeTanau3anus IUAJIEKTPUKOB. DJIEKTPOJIMTHYECKOE
Hapall[iBaHHe MeTa/ljia U OTACIEHHE 0CAIKOB.

INEeKTPOXHMHYCCKHIT CHHTE3, JIeKTPOJIH3 H pa3MepHas 06paboTKa MaTEPHAIOB

XapakTepHple ~ OCOOGHHOCTH  NPOIECCOB  3NMEKTPOXUMHUYECKOTO  CHHTE3d, CBA3aHHBIE C
MHOTOCTAIIMHHOCTBIO ~ TPOLECCOB  OKMCIEHHS M  BOCCTAHOBIEHHMS IIpU 00pa3oBaHHWM  CJIOMKHBIX
HEOPraHWYeCKHX M OPraHWYeCKUX COCIMHEHHH. PONb COCTOSHHS MOBEPXHOCTH JEKTPOIA. DIIEKTPOMHBIH
MOTEHIHAN U CeJICKTUBHOCTD IPOLECCOB IEKTPOXUMHUYECKOTO OKHCIICHHSI 1 BOCCTAHOBIIEHHS. DJIEKTPOIIU3
[IPU KOHTPOJIMPYEMOM MOTEHIIAAJIE.

DJIEKTPOJIMTHYECKOE MPOM3BOJCTBO XJopa U Imenoued. OOue cBefenus. MexXaHusM KaTORHBIX U
aHOJHBIX MPOLECCOB IpH 3JIeKTposuse Xnopunos. [Ipomeccrl, npoucxonsamue B o6beMe pacTBopa, U HX
BIIMSIHUE HA HAIIPABJICHHE 3JIEKTPOHHBIX PEaKIui. :

[IpHHIHIEL SJIEKTPOJIM3a PaCTBOPOB XJIOPHIOB ¢ (GHILTpyIomed auadgparMoil u TBEPABIM KaTOIOM.
OnekTpojiHble MaTepHanel U auadparmbl. KOHCTPYKIHH 37IEKTPOIM3EPOB C TBEPABIM KaTOAOM. AHAIH3
COCTaBJIAIONUIMX Oaranca HaNPsHKEHHS U ITyTH CHUIKEHHUS HAIPSDKSHWUS Ha 3JIeKTPOJIM3EPE.

OcHOBHBIE ~ XapaKTEPUCTHKH 3EKTPOXMMHUYECKHX ammapatoB. Cxema 3JIeKTpOXMMHYECKOTO
arnmaparta: KopIyc, a1eKTpobl, auadparma. Knaccuduxanus 31eKTpOXHMHUYECKUX alapaToB [0 XapakTepy
pabOTBI: ANEKTPOXUMHYECKHE PEAKTOPHI, 37eKTPONUTHIECKHE BaHHBI, HCTOYHHKH DJIEKTPUUECKOH SHEPrHH,
3MEKTPOXUMHUYECKUE TPHOOPEL.

ONEKTPOKHHETHYECKHE IPOIECChl. DIEeKTPoocMoC H  anekTpodopes. OOTacCTH TEXHHUECKOTO
NPUMEHEHHUs. DJIEKTPOAMAIN3. OJIEKTPOXHMHYECKOe O00ECCONMBaHME BOABI U 3JIEKTPOXMMHYECKAs
NeMUHEpATH3alusi OpraHUueCKHX COeIHHEHUM,

[Tosryvenue YHCTBIX METAJIOB 3JIEKTPOJIH30M

O6ume BOIPOCHE! 3TEKTPOIKCTPAKIUHM, IIEKTPOpapuHUpoBanus. [IpUMHIMIE M30HPATEILHOCTH M
COBMECTHOI'O IIPOTEKAHHS SNEKTPOAHBIX peaKIuii.

[ToBenenune npumecei B 3JIEKTPOJIUTE U MyTH INEPEX0a UX B KaTOAHEIH ocanok. Jlobaeku IIAB B
NIEKTPONIUTE, X Ha3HAYECHHUE U BIMSHUE HA KATOIHBIN [IPOLECC H OBEECHHE IPUMECEii TIPH 3JIEKTPOIIH3E.



KuHeTHka aHOIOHBIX IpoLEeccoB. PacTBOpHMBIE B HEPACTBOPHMEIC aHOMIBL. AHOIHAS IIACCHBHOCTE.
Biusnue npumMecel B MeTalIax, yCI0BUI 3/1eKTpoau3a (INIOTHOCTh TOKA, TEMIIEPATypa, epeMelluBaHme) i
cocTaBa 9JIEKTPONINTa, a Takxke [IAB Ha anomHOe pacTBOpeHHE METAUIOB. AHOIHOE PaCTBOPEHHUE CILIABOB.
MexanusMm 0o0pa3zoBaHus LIaMa Ha aHOJE.

Teopernyeckrie 0CHOBEI Ipolecca MEKTPOTUTHYECKOr0 paduHHpoBanus Menu. IIpumecu B aHoze,
MX paclpe/ie/ieHHe B aHOJaX W3 YEPHOBOH M BTOpMYHOM Menu. TpeOGoBaHHs K COCTaBy SJIEKTPOJIMTA.
BiusiHue cocrtaBa 3JI€KTPOJMTAa U YCJIOBMI 3IEKTpONH3a Ha BBIXOA IO TOKY, YIENBHBIA pacxon
3JIEKTPO3HEPIHH U Ka4eCTBO KaTOJAHOIO OCaKa.

Texnonorus mnpousBoncTBa. MarpuuHble TOBapHbIE W pereHEpaTHBHBIE BAaHHEL be30CHOBHAS
TEeXHOJIOTHs. AmmapaTrypHoe oQopMiIeHHe Ipouecca 3MeKTpoiu3a. KOHCTPYKIMH —3IIEKTPOJIH3EPOB,
3JIEKTPOZOB, BHIBI LHPKYISAUUH. OJIEKTPHYECKOE COEIMHEHHWE BAHH M 3JIEKTPOJAOB. IlepCreKTHBBI
COBEPIICHCTBOBAHUS TEXHOJIOTHH 3JIeKTPOpaQUHUPOBAHUSI MEJH.

ONeKTponuTHYecKoe paduHHpOBaHHe cepebpa u 30I10Ta.

Texnonoruyeckas cxema MOIy4EeHUs] MEIH METOIOM 3JIEKTPOIKCTPAKIIHH.

Texnosornyeckas cxema MONIy4eHHs KaaMus. TeopeTHdecKHe OCHOBBI M SJIEKTPOIHBIE MPOIECCHI
[IPU 3JIEKTPOU3BIICUCHUH KaIMUs. DJIEKTPOJIHTEI M IPUMEHSEMBIE PEKUMBI JJIEKTPOJIH3A.

YcnoBus  KpUCTAIUIM3allMM  MeTalla B BHAE JGHIPUTHOTO  OCaika. 3aKOHOMEPHOCTH
SJICKTPOKPHUCTA/UIM3ALMY  PBIXJIBIX ~ OCaJKOB METAJJIOB B  YCIOBHAX TajbBaHOCTATHYECKOIO U
MOTEHIHOCTATHYCCKOrO  3JIEKTPOIu3a. MeTompl ONpeleNneHus] TeXHOJOTHYECKHX CBOWCTB IOPOLIKA.
MonensHOE onucaHHe TMHAMHKHA (HOPMHPOBAHUS AEHAPUTHOIO 3JIEKTPOIUTHYECKOrO OCagKa U3 BOIHOTO
pacTBoOpa.

KoHTaKTHOE BEITECHEHUE METAJIOB WJIH [IEMEHTALHS.

OcoOeHHOCTH 3NIEKTPONM3a PACIIABICHHBIX cpel. PU3NUKO-XMMHYECKHE CBOWCTBA pACILIABOB.
Beixox mo TOKy W yHeNnbHBIH pacXoj SHEPIMM IPH JMEKTPOIH3E PACIUIABOB. KMHETHKA 3JIEKTPOIHBIX
MPOLECCOB (KaTOAHBIE MPOLECCH HA TBEPABIX H JKUAKOMETAUTHUECKUX JJIEKTPOJAX, KATOMHAS HOHH3AIIMS
ra3oB, aHOJHBIC IIPOLIECCHI HA JKUAKHX M XKHKOMETANIMUECKHX 3JIEKTPOIaX, ra30BhIIEIIEHHE HA aHOIE).

[lonyuenne amomunus. TeopeTHyeckne OCHOBBI IIPOIECCA 3JIEKTPOJIM3A KPHOIMTO-TIMHO3EMHBIX
paciasoB. CocTaB ¥ (U3UKO-XHMHYECKHE CBOMCTBA JIEKTPOIUTOB. BinsHue coneBbx 106aBOK MpHMeceit
B 3JIEKTPOJINTE Ha IpoLece aeKTposusa. KaToaHeli BEIXO 110 TOKY U MOTepH Metaiuia. AHOIHBIN 3¢ dexT.
Koncrpykiuu snexTpoiusepos. Padunuposanue amoMunus.

[lomyyenue marausa. CoctaB U QU3HKO-XUMHYECKHE CBOMCTBA 3JIEKTPOIMTOB. BiusHue no6aBoK u
NpUMeCeH Ha BHIXOX MeTajlIa 10 TOKY. KOHCTpYKIHs 57IeKTPONU3epOB H TEXHOJIOTHS 3JIEKTPOJIH3A.

[lonyuenne HaTpus U JUTUS MEKTPOIUTHYECKHM METONOM. YCIIOBHS 3nmeKTpoir3a. OcoGeHHOCTH
TEXHOJIOrHYECKOro nporecca. KoHCTpyKIMU dJIEKTPOIH3EPOB.

OO1mas XapakTepuCTHKA KalbL¥s U ero coenuHeHni. Ou3ndeckne 1 XMMUYECKHE CBOHCTBA KAbI[Hs
M ero NMpHMEHeHHe. DIIEKTPOIIM3 C «KAaTOAOM KacaHWS» U C (OKMAKHM KaToIoM». BiusHue mpumeceil Ha
paboTy sekTponusepa. JUCTHIUISILUS Kbl H3 MEIHO-KAILIHEBOTO CIUIABA.

XumMHYecKHe HCTOYHHKH 3JIeKTPHYIECKOH SHepruu

Homenknarypa cospemennbix XWT: repMeTHunble H He FepMETHYHEIE, IIEPBHYHEIE, BTOPHUHEIE, C
BOJIHBIM M HEBOIHBIM 3JICKTPOJIMTOM, KHUCJIOTHEIE, INENOYHbIE, JUTHEREIE, pesepBHble XV T M TOIIMBHEIE
3NIEMEHTBHL.

[lepsuunpie XUT: cepeOpsHO-IIMHKOBBIE, IMOKCHI MapraHL@-UWHK, JHTHEBBIE. DIEKTPOIB H
ToKkooOpasyromme peakunn. Konerpykuus u napamerpsr XUT. Bozaymao-nunkossie XUT.

Bropuunsle XUT — axkymynaropel. CBHHIIOBBIE aKKyMYJSTOPbL Peakmuu TOKOOGPa30BaHH.
OJNEKTPUYECKHE XapaKTepHCTHKH. Ycrpoiictso. [llenounsie akkymyaaTopsl. Hukelb-KaqMUeBble U HUKEIb-
JKEJIE3HbIC aKKyMYISTOpBL. Peakunm TokooOpa3oBaHHA. DJIEKTPHYECKHE XapaKTEPUCTHKH. | epMeTHUHbIE
AKKYMYJISTOPBL. Y CTPOHCTBO aKKyMYJATOPOB. IIMHK-HHKENEeBBIE W LMHK-CepeOpsSHBIE aKKyMYISTODHL
DneKTpHYECKHE XapaKTEePUCTHKH U yCTPOHCTBO. JINTHHHOHHEIE aKKYMYISTODEL

Knaccnduxauns TONMMBHEIX 9MeMeHTOB. KOMIOHEHTHI 3MEKTPOXMMHYECKHX CcHcTeM 19:
BOCCTAHOBHTEJIb M OKHCIHTENb, 3JIEKTPOJNHMTBEL. ~KHMHETHKa  9NeKTpOAHBIX  peakuuii B  TD.
OnexrpokaTanu3atopsl. [Tapamerps! u XapakrepucTuku TD..



TBepiple 37E€KTPONUTEI U HX KIACCH(QUKALUS 10 THUILY pasylmopsIOYeHHOCTH: COOCTBEHHad,
npumecHasi. CTpyKTypHas pa3ynopsgo4eHHOCTb. AMOP(HBIE IIEKTPOJIHTEL.

Kopposns MeTan10B B 3J1eKTPOTHTHYECKHX cpegax

AHOJHBIE TIPOLECCHl NPH KOppo3ud MeTawioB. Jluarpammsel IlypGe. 3aKOHOMEpPHOCTH aHOIHOTO
pacTBopenHs Meta/uloB. KpuBas aHOIHON MONSpU3alMM MacCHBUpYOLIerocs meramta. [laccuBallMOHHBIE
XapakTepHCTHKH, MX 3aBHCHUMOCTb OT IPUPOJBI METalia, cocTaBa Cpenbl, TemriepaTypsl. OCHOBHBIE
criocoOb! 0OecIIeYeH s TaCCUBALIMY U CaMOIIacCHBAuK. Teopuu maccuBHOCTH. [lepenaccuBanus. AHHOHEI-
AKTUBATOPBI, JIOKAJTbHAs aHOMAHAs AaKTUBU3AllMS M INUTTUHIOBAsS KOPPO3HMsS MeTaIoB. [loTeHumuansl u
CKOPOCTH KOPPO3MH IIPH Pa3IMYHBIX COYETAHMSAX XOJa aHOJHOM M KaTOTHOW MOJSIPH3ALHOHHBEIX KPHUBBIX
KOPPOAUPYIOILEro 31eKTPoa.

DIEKTPOXHMHYECKask IeTePOreHHOCTh MOBEPXHOCTH TBEPJBIX METAUIOB. BTOpHYHEIE NPOLECCH! U
MPOLYKTHI KOPPO3UHU U UX POJIb B KOPPO3UOHHBIX Ipolieccax. BiisiHue mpupoas! pacTBOPUTENS HA aHOLHOE
pPacTBOPEHHE M €ro HEeNOCPe[CTBEHHOE ywyacTue B mporecce. O0mue 0coOSHHOCTH aHOIHOTO MOBEICHHUS
CIUIaBOB. AHOIHOE pAaCTBOPEHHE CILIABOB B AaKTHBHOM COCTOSHHH. TepMOJWHAMHYECKHE OCHOBBI
pacTBOpeHus cruiaBoB. KuHeruka pacTBopeHus CruiaBoB. M30uparebHoe pacTBOPEHHE CIUIaBoB. [ToHATHE 0
K03 GHLUeHTaX CeNeKTUBHOCTH. Mexanusm o0beMHOM Auhy3un KOMIIOHEHTOB CILIABA,

Kopposus MeTaanoB ¢ BOOOpoJHON Aenonspusanueit. Cxema mporecca. XapakTepHble 0CO6eHHOCTH
KOPPO3HH METAJIOB €  BOJOpPOJAHOM  genmonsipumsanmedl. Kopposuss MertamioB ¢ KHCIOPOIHOM
nenonapuzanmeri. Cxema mpouecca. OcOOEHHOCTH KOPPO3HOHHBIX MPOLECCOB ¢ AU (y3HOHHLIM
KoHTpojieM. CMeIIaHHas KHCIOPOJHO-BOAOPOAHAS IEMOJIIpH3alys. PacyeT NOTEHIHana W CKOPOCTH
SJIEKTPOXUMHYECKOH KOPPO3UHU 110 KUHETHYECKHUM YPABHEHHSIM U TOJAPHU3ALHOHHEIM KPHUBBEIM AHOMHBIX H
KaTOJHBIX peakuui. KaTosHble XapaKTepUCTHKA B TaCCHBHPYEMOCTh MeTaJlia.

[TurTHHrOBass KOppo3usl. DNEKTPOXUMHYECKHE 3aKOHOMEPHOCTH M MeXaHu3M. Pojb aHHMOHOB.
MeTo/ibl OnpeneneHns CKIOHHOCTH METAIJIOB K MHTTUHIOBOM KOPpO3WH. MEXKpPHCTAIUTHAS KOPPO3HSL.
3aKOHOMEPHOCTH M MeXaHH3M. Bimsnue cocraBa cmraBa u mpumeceil. MeTomsl onpejenenus
YCTOHYMBOCTH METAIOB K MEXKKPHUCTAUIMTHOH KOppo3uu. KopposnmoHHO-MexaHHYecKue pas3pylieHus
metaioB. KopposnonHOe pacTpecKMBaHME IIOX HAampsUKEHHEM. BIMSHWE MKIMYECKHX HaNpsKeHHi.
Kopposnonnas  ycranocts. KaBuTammoHHas, 9po3HOHHAas H  (peTTHHr-KOppos3us. BomopomHoe
oxpynuusanue. HaBomopoxuBaHume M KHMHETHKa paspsiga HOHOB Bomopoma. Kopposus 6iy:knaromuMu
Tokamu. OCOOEHHOCTH, MEXaHU3M M METOMHI 3amuTel. KoHTakTHas KOppo3us. MakpOoKOppO3HOHHEIE Maphl
HEPaBHOMEPHOr0 J0CTyTa OKHCIINTEN K MeTauty. TepMorapBaHHYECKHe MaKpOapsl.

Kopposnonno-cTolikue criaBel Ha OCHOBe jkeie3a. Kiaccmdukaumus 1o coCTaBy M CTPYKTYpe.
Hasnavyenue OCHOBHEIX JTETHPYIOIINX KOMIIOHEHTOB H POJIb IpuMecel. Hepikaperomye cTany HOBLIIIEHHOH
npoyHocTd. Koppo3HoHHAs CTOWKOCTE Hauboyiee pacnpoCTPAaHEHHBIX KOHCTPYKIHOHHBIX LBETHBIX H
01aropoIHBIX METAJLIOB. ATIOMHHUH U €T0 CIUIaBBl. DJIEKTPOXHUMHYECKas KOPPO3Us alIOMUHMS. Maruuii u
€ro CIUIaBBL DJIEKTPOXMMHUYECKAs KOPPO3Us MarHus, TUTaH U ero CIUIaBBL DJIEKTPOXHMUUECKAS KOPPO3HS
tutana. [TaccuBupyemocTs THTaHA.

Kopposusi MeTa/usioB B NpPUPOAHBIX M IPOMBIIUIEHHBIX YCIOBHSX. ATMOc(epHas KOppo3us
metaios. Knaccuduxamus u mexanusm armocdepHoil kopposun MeramwioB. DakTopsl arMocdepHoif
KOppO3ux MeTaluIoB. [lox3eMHuas Koppo3ust MeTamnoB. MexaHusM U KiacCH(BHUKALKs OA3eMHON KOPPO3HH
MeTaiuioB. Mopckast kopposus. MexaHH3M M OCOGEHHOCTH MOPCKOH KOPPO3HH MeTamioB. DakTopl,
BIIMSIOIINE HA MOPCKYIO KOppO3HIO MeTannoB. Kopposus Metamios B npecHoilt Boae. Kopposus MeTauios B
pacriaBax SJI€KTPOJUTOB. OJIEKTPOJHBIE NOTEHLIHMAILI B PACIUIAaBICHHBIX 3JIEKTPONMTaX. MeXaHusM u
3alUTHBIE 0OCOOCHHOCTH KOPPO3HH META/LIOB B PACIUIABICHHBIX SJIEKTPOJINTAX.

MeToap! 3aIHUTEI OT KOPPO3HHU

OnekTpoxumuyeckas 3amura. Katoxsas 3amura. [lpunuuns! 1 s¢pdextuBHOCTS MeTona. KatonHsre
CTAaHIMH 3amuTel. McxonHele naHHBIE W METOXBI pacyeTa CTAHUMH KATOJHOM 3amuThl. THIIBL
pacronokeHne U pacueT aHOAHBIX 3a3emyeHui. ITyTH cOBepIIEHCTBOBAHHS METONOB pacyeTa KaTOIHOIf
samuThl. [IpoTexropHas sammTa. CymHOCTE METONa M €ro IPHMEHEHHME JUIs 3allUTHl PA3IHYHOTO
obopymosanus. Cdepa meHCTBHA IIPOTEKTOPOB, HX pACIOJIOKEHHE M pasMephl, MAaTepHal, METOIBI
kperuiennst. OCHOBBI NPOEKTUPOBAHUS TIPOTEKTOPHON 3aIMUTHI U IIyTH €€ COBEPIIEHCTBOBAHUS. AHOIHAS



3alluTa, €€ MPHUHIMILI W TPUMEHEHHE JUI1 METAIOB, CKJIOHHBIX K IIaCCHBHPOBAaHUIO. Perynstopsl
NOTEHIMalla M 371eKTpojbl cpaBHeHus. Kopposust Omyxpaoummua Tokamu. IlpemynpexiaeHue
BO3HUKHOBEHMs OJyKnaromux TOKOB. [IpuHIMI 3neKTpoApeHa)KHOW 3allMTBl M €€ [PaKTHYECKOE
ocyuiectiieHue. [1pocToi, momsIpu30BaHHEIA U YCUICHHEIH IpeHaxK.

VYMeHBUIEHHE COJEPXKAHUs MCMOJsIpU3aTopa B JJeKTponuTax. HelTpamusamms KHCIBIX Cpem.
Koppo3us mnpu oTnoxeHuu coneit sxectkoctu. IIpumeneHwe WHMHOHTOPOB KOPPO3HH METAILIOB.
Knaccnukanus nHruOuTopoB, 3(GPeKTHBHOCTh, MeXaHU3M JelcTBUs. TeopeTHueckne OCHOBHI Mmoabopa
MHTUOMTOPOB B pasNu4HBIX cpefaX. MHruOuTOpEl KOppo3uy B KHUCIEIX cpenaX. VHruGHTOpsl KOppo3uu B
BOJAHBIX pacTBopax cojied u mesnouel. MHrnOuropsl arMocepHOl KOppo3uH MeTawioB. MHruGUTOpEI
KOppO3HH METAJUIOB B )KUIKHX HEBOAHBIX cpelax. bezomacHocTs npu paboTe ¢ 3aMeIUTENSIMU KOPPO3UH
METaJLIOB.

3amuTa OT KOPPO3HU HA CTAAUSIX IIPOEKTHPOBAHHS, COOPKU M IKCIUTyaTAllH. BIHAHME 3/1EMEHTOB
KOHCTPYKIIMM HA KOPPO3HOHHBIE IIpolecchl. HeomHOpOTHOCTE  METAUIMYECKOW  MMOBEPXHOCTH.
HanpsxenHsle ydacTku. Y3kue 3a30pbl. TpyAHOZOCTYIHBIE H TPYIHOOCYIIAEMBIE Y4YacCTKH. 3aCTOMHBIE
30HbI. JIOKAIW30BAHHOE IOCTYIJICHHE KOPPO3MOHHOW cpeipl. OCHOBHBIE IPUHIMIBI PALMOHAILHOIO
KOHCTPYUpOBaHus. OTCYyTCTBHE HEOMArompHUATHBIX METALIMYECKUX KOHTAKTOB HIIM HX 00€3BpEKHUBaHME.
Yuer u ocnabneHHe MEXaHHYECKUX BO3JEHCTBHH. YCTpaHEHHEe HANPSIKEHHBIX M TPYAHOMOCTYIHBIX
YYaCTKOB, a TaK)K€ 3aCTOHHBIX 30H. Co3nanue ycnoBuii ApeHaxa. CBeleHHEe K MUHHMYMY 4HCIIA 3330DOB.
[Ipenoxpanstonie ycTpoicTBa.

Meroabl  HcCI€I0BAHHA  3JEKTPOXHMHYECKHX MPOMECCOB H  cHoco0bl  KOPPO3HOHHBIX
HCIBITAHUH

Meton nonsapu3aMoHHbIX KpUBEIX. Onpenenenue Toka oOMeHa, K03 GUIHEHTOB epeHoca U Yucia
9JIEKTPOHOB, YYacCTBYIOIIMX B JJIEKTPOXMMHUYECKONH peakuuu. OnpeneneHue 3aMeIICHHOM CTaguu ¢
[IOMOIIBIO BPaLIAIOIIEr0Cs 3JIEKTPOJIa U TEMIIePaTyPHO-KHHETUYECKIM METOJIOM.

[IpumMeHeHne penakcalMOHHBIX METONOB [UI HCCIIEJOBAaHUS MEXaHH3Ma JJIEKTPOXHMHUYECKOM
peakuun. VIMIyJBCHBIH NOTEHLHMOCTATHYECKHI MeTox (METOJ XPOHOAMIIEPOMETPHM). VIMIYyIbCHEI
rajlbBAHOCTATHYECKHI MeTOH (METOJ XPOHONOTEHIHOMETpPHH). Bonprammepomerpus ¢ JIMHEHHOIM
pa3BepTKOil  moreHnuana. MeTox  UMKIMYECKOM  BojbTammepoMeTpud. KyloHOCTaTHUYeCKHH H
KyJTOHOMETPUYECKHH METOABI. MeTOo X 3IEKTPOIHOTO UMIIeIaH A,

Knaccuukanus METOI0B HCIIBITAHHN YCTOWYHBOCTH KOHCTPYKIHOHHBIX MATEPHAJIOB K Pa3jIHUHBIM
BHIaM KOPpO3HMH. YCKODEHHBIE HCIIBITAHHS HX TPEHMYLIECTBA W OrpaHHYeHHs. | paBUMETpHYECKUE
UCIILITAHUS HAa KOPPO3HUIO B 3JIEKTPOIIUTHYECKHX Cpejax.

MeToz nonspu3anuoHHOro CONMPOTUBICHUSI. XUMHUUECKHE U SJIEKTPOXUMHUUECKHE METOIbI OLEHKH
YCTOHYHBOCTH K MEXKKPUCTANIMTHON M IMUTTHUHIOBON KOppo3uu. McneiTaHus HAa KOHTAKTHYIO M LIETIEBYIO
KOppO3uI0. MICTIbITaHNs Ha KOPPO3HUIO MO HanpsyKeHHeM. KOHTPOIIb KOPPO3UH B YCIIOBHSX dKCILTYaTallHH.

Yacrs 2.

I. Ilpennoxure n 060cHylTEe 06pazoBaTeNbHbIE TEXHOJIOTUH, CIOCOGCTBYIOIIME MTOBLIIIEHHIO KA4eCTRA
oOpa3oBanus (Ha NpUMEpPE OJHOM M3 MUCLIUILUIMH Balllero HANpPaBJIEHUs IOJTOTOBKHM YPOBEHb
OaxanaBpuaTa, CIIEHATUTETa HIIH MATHCTPATYPBI).

2. Ilpennoxure n 000CHYHTE aKTHBHBIE METOABI 0OYUEHHUS, CIOCOOCTBYIOMINE TIOBBILIEHHUIO KaUuecTBa
oOpaszoBanus (Ha TpUMEpe OIHOM W3 MUCLHMIUIMH BAllero HAMpPABJIEHHS MOJTOTOBKH YPOBEHE
OaxanaBpuara, CIeHaTHTeTa HIIH MaruCTPATYPEI).

3. Ilpemmoxwute u oOOCHyHTe (GOPMBI OpraHH3alU{ CAMOCTOSTENLHOW Yy4eOHOH AesTeIbHOCTH
CTYIEHTOB, CIIOCOOCTBYIOIIME IOBBIIIEHUIO KayecTBa oOpa3oBaHus (HAa NpUMEpe ONHOH u3
JAUCLMIUIMH BAlero HanpaBjieHHs I[OArOTOBKH YpOBEHb OakajgaBpuaTa, CHIENHAIMTeTa WM
MarucTparypel).

4. Packpoiite ocobennocTd cTpykTypsl DOP, ciocoGCTBYIOMIEro MOBBIIEHUIO KAYECTBA 00pa30OBAHUS
(Ha mpuMmepe ONHOH W3 MMCUMIUIMH BAalEro HANMpaBIeHWsS NOATOTOBKM YPOBEHb OakanaBpuara,
CTIENMaHTETa WK MArHCTPATyPHI).

5. Pacxkpoiite ocobennoctu cTpykrypsl OOII BEICIIEro 06pa3oBaHust B COOTBETCTBUM C HATIPaBJIEHHEM



IIOJATOTOBKH B aCIIUPaHTYpe.

6. Packpoiite ocoGenHocTH u 06OCHYHTe CTpYKTypy pabouedf mporpaMMBl IHCHHMIUIMHBL B
COOTBETCTBHH C HAIIPABJIEHUEM [IOATOTOBKH B aCIHPAHTYPE.

7. Packpoiite OCHOBHBIE MOAXOIB! K IPOSKTHPOBAHHUIO YUeOHOTO 3aHATHSA B COOTBETCTBHH C €I0 THIIOM,
opMoif, BOCTIUTATENBHBIM IOTEHIIHATIOM, COJEpXKaHueM Y4eOHOM HHpOopMarmy (JIeKuus, CeMHHap,
NPaKTHYECKOe 3aHsITHE, U JIP.)

8. PackpoiitTe u o6ocHyHTe TNOAXOHbI K OLEHHBAHMIO DE3YABTATHBHOCTH IPEIONABATEIBCKOMN
NEATENIBHOCTH 10 OCHOBHBIM 00pa30BATENIbHBIM HPOrpaMMaM BBICIIEro 00pa3oBaHHsl C Y4eTOM
BEIOPaHHOTO NPOQUIIST HOATOTOBKH. E

9. Packpoiite 0coOeHHOCTH mporecca NMOATOTOBKH H NPOBEACHHS pa3IHYHBIX THIOB 3aHSTHH B
BBICLLICH IIKOJIE, B TOM YHCJIC HHTEPAKTHBHBIX (JIEKIUS, CEMHUHap, MpakTuyeckas paboTa u Jip.)

10. ObocHyiiTe MeTOBI U CIOCOOL! AHATHOCTHKH YPOBHS COOCTBEHHOTO MPOGMECCHOHAIBHOTO M JIMY-
HOCTHOI'O Pa3BUTHSI.

I'1. Packpoiite conepikanue 3Tanos MeNaroruyeckoro MOHUTOPHHTA M IPEOKHTE BAPUAHTEI IO HC-
NOJb30BAHUS IIPU IOATOTOBKE MIIM OLIEHKE pe3ylbTaToB 00pa3oBaTeNbHON AEATeNbHOCTH
CTYJEHTOB.

12. Tlpennoxute BapUaHTBl UCTONB30BAHMS IIPOBEACHHOr0 BaMu Hayd4HOro HMCCIeIOBaHUS IPH MOA-
roTOBKE OaKanaBpoB (CHENHATUCTOB, MArMCTPAHTOB) HANpaBieH:s (B GopMe CrelKypca, OTAeIbHBIX
TEM, PAKTUYECKHX U CEMMHAPCKHX 3aHATUH U 1p.)

13. Onpenennte, Kakue crmocoGsl 06paboTKH H cHCTeMaTH3auuu WHGMOPMAIHH, OPHEHTAIHIl B po-
(ecCrOHANBHBIX HCTOYHHKAX HHQOpMAMK (KypHAIbI, CAiTEl, 06pa30BaTEeNbHbIE MOPTATIBl U T.11.)
ABJIAIOTCS, Ha Ba B3y, Hanboee panuoHaIbHBIMA.

14. Ouenure BO3MOXHOCTH HMH(OPMALMOHHEIX TEXHOJIOTHA B (OPMHUPOBAHMM KOMIETEHLHH Y
CTYyICHTOB B COBPEMEHHOM 00Pa30BaTEIBHOM IIPOLIECCE BBICIIEH IIKOJIEL.

I5. Onennte BO3MOXHOCTH BHPTYalbHOH 0OpPa30BATENBHON Cpelbl Kak CPENCTBA KOMMYHHKAL[UH B
npodeccHOHaIBHOMN MeNarorudeckon JesTeIbHOCTH.

16. ObocHyliTe BO3MOKHOCTH CHUCTEMBI HOPMATHBHO-IIPABOBOIO 0GeCIeyeH s By3a, CIIOCOGCTBYOmEt
TOBBIIICHAIO KauecTBa 00pa3oBaHus (Ha NpUMepe ONHOM M3 MCLMIUIAH BAIIErO HAIpPAB/ICHHS
MOArOTOBKH YPOBEHb OaKaiaBpuara, CliellHaIuTeTa MK MaruCTpaTypsl).

17. llpennoxute CBOM BapHaHT OpPraHU3alMK B3aUMOIEHCTBHS ¢ KOJUIETAMH M COLMATBHBIMH IapTHe-
pamu, B TOM YHCJI€ MHOCTPAHHBIMH, IV PELICHHs MPoOIeMbl pa3BUTHs 00pa3oBATENLHON Cpejibl
By3a.

18. Ompezienute U 06OCHYiTe CIOCOOHOCTH MpENOaBaTeNs B pealM3alid 3alad MHHOBALHOHHOL
00pa3oBaTeIbHOH MOIUTUKH BY3a.

19. Packpoiite 1 o6ocHyliTe ciocobsl GopMHUpOBaHUs pecypCHO-MHPOPMAITHOHHOM Ga3k! s pereHus
podecCHOHANBHBIX 3a1ad.

2.3. Hayunbii pgokaag 06  OCHOBHBIX  pPe3yJbTATAX  NOATOTOBJEHHON  HAYYHO-
KBAJIH(PUKANMOHHOI paboThI (QuccepTammmn)

Hayuroe conepkanne HayuHO-KBaM(GUKANMOHHON paGOTH ACIMPAHTA JOIDKHO YIOBIETBOPSTH
YCTaHOBJICHHBIM TPeOOBaHUSIM K COAEPXKAHHIO IUCCEPTALMH HA COMCKAHWE yYeHOH CTeNeHH KaHAMIaTa
HayK I10 BEIOpaHHOHN HayYHOH CIIENHAIBHOCTH H [IACIOPTOM CHEIHATEHOCTH.

B xome mpencrapnenus HayyHOro Iokiaga mpoBepsieTcs cOPMHPOBAHHOCT KOMIETCHIIHI,
HEOOXO/MMBIX ~ JUI1  NPHCBOGHMS  BBIIYCKHHKY —acmUpaHTyps! kpamudukaumu  «MccienosaTens.
[IpenoiaBartenb-HCCIe10BATENEY.

HKP nomxna 6b1Te 0opMIIeHa B COOTBETCTBHE ¢ TPeOOBAHMAMH, YCTAHOBIEHHBIMHU MunucrepcTBOM
obpasosanuss u Hayku Poccuiickoif ®eiepauun, HamucaHa acIHpPaHTOM CAMOCTOSTENBHO, 06IAnaTh
BHYTPCHHHM CIHMHCTBOM, COACPKATh HOBBIC HAyUHBIC DE3YJIbTAaThl W IIOJIOKEHHUS, BBUIBUTAeMble LIS
nyOIHYHOM 3alUTEL



Hayunoe cogmepixanue Hay4HO-KBATH(QUKAIMOHHONW paboThl acmupaHTa JO/DKHO YIOBIETBOPSTH
YCTaHOBJIEHHBIM TPeOOBaHUSAM K COIEPIKAHUIO NOHCCEPTaldii Ha COMCKaHHWE yYeHOW CTeleHH KaHIHWIara
HayK 10 BBIOpaHHOIN Hay4HOH CIIEIMAJILHOCTU M IACIIOPTOM CHEeIMaIbHOCTH. HaydHo-KBalH(HKAIIHOHHAS
pabora (HayuHblii [okman) odopmiasercs B coorBeTcTBUM ¢ TpeboBanusmu ['OCT P 7.0.11-2011
«Jluccepranus u aBTopedepar auccepranuu. CTpyKTypa U npaBuia oQopMICHHSI».

HayuHe1it 10K7a ZOMKEH HMETh CIEAYIOIIYIO CTPYKTYPY:

- TUTYJIBHBIN JIUCT;

- TEKCT HAYYHOT'O JOKJIa/a;

- CIIMCOK JIUTEPATYPHI (IIPH HAIAYUH);

- cicoK paboT, omybIuKOBaHHBIX acnupaHToM 1o TemMe HKP.

Texer HayuHOrO AOKIIAAA NOMKEH COCTOATE U3 CIEAYIOIINX Pas3/IeloB:

- o0mias XapakTepucTHKa paboThl;

- OCHOBHOE cojiepiKaHue paboThl;

- 3aK/II0YEHUE.

Pazgen «O0mas xapakrepuctuka pabOTB» BKIIOYAeT B ce0sl CIEYIOUIHE CTPYKTYPHBIE 3JIEMEHTHI
(mompasmensl): aKTyaabHOCTh TEMBI HCCIICA0BAHU; CTENIEHb pa3pab0TaHHOCTH TEMbI UCCIIEIOBAHUS;, [IETH H
3aja4d HUCCIENOBAaHUs; HaydHas HOBHM3HA pE3yJbTaTOB; TEOpPETHYECKas H IpaKTH4YecKas 3HAYMMOCTD
[IPOBEJICHHBIX HCCJIEI0BAaHUN; METOJNOJIOTHS M METOJbl MCCIEHOBAHUS;, ITOJIOXKEHHS, BBIHOCHMEBIE Ha
nyOonu4HOE MpeAcTaBleHue; anpobalus pe3yabTaTOB HCCIENOBaHUSA. B 3aBHCHMOCTH OT 0COOEHHOCTEH H
neneH ucce0BaHyi B JaHHBIA pa3aen MOryT OBITh BKIIIOYEHB! APYTHEe HOapa3aesthl.

OcHOBHOE coiep KaHie KPaTKO pacKphIBaeT coneprkanue rias (pasgesios) HKP.

B zaxkmouenun nznararoTcs pe3yabTaThl UCCIEIOBAHMS, PEKOMEHIAIMU U MEPCIeKTUBEI JalbHeHet
pa3paboTKH TEMBI UCCIIEIOBAHU.

Crucok JIUTepaTyphl BKIKOYAET NepedeHsb 0MOnmuorpaguueckux CChUIOK HAa JOKYMEHTEI, HA KOTOpPBIE
€CTh CCBUIKH B TEKCTE€ HAY4HOro HOKIada (MpH Hamuuuu). B 3aBHCHMOCTH OT ocoOeHHOCTeH W Iele
HCCJICIOBAHUN CTPYKTYpa CIIMCKA JIMTEPATypbl MOMKET OBITh NpeACTaBlieHa B BUAE OTAEIbHBIX CIIHCKOB
UCTOYHHKOB, JINTEPATYPHI, pecypcoB ceTH «MHTEpHET» U T.1I.

OcHoBHble Hayunble pe3yiabTaTsl HKP acnupanTta DODKHEI OBITH OIyGIIHKOBAHBI B PEEH3HPYEMBIX
HAYYHBIX U3OaHHUIX.

Hoxuan no HKP nposoautest my6nuyHo, 10MKEH HOCHTE XapaKTep HAYYHOU JHCKYCCHH H IPOXOINUTE
B 00CTaHOBKE BBICOKOM TpeOOBATENBLHOCTH, NPUHUMIMAIBHOCTH M HAy4yHOH OJTHKH, MpPH 3TOM
00CTOSITENILHOMY @HANU3y MAOJIKHBI IOJBEPraThCs JOCTOBEPHOCTh M OOOCHOBAHHOCTH BCEX BBIBOJIOB U
pPEKOMEHJAINH HAy4yHOrO M IPaKTUYecKoro xapakrepa, conepxkamuxcs B HKP. IIpomormkuTensHOCTE
noxiana He 6onee 20 MUHYT.

3. OIIEHOYHBIE CPEJICTBA JJISI TEKYIIEIO KOHTPOJISI YCIIEBAEMOCTHU U
IMPOMEKXYTOYHON ATTECTALIUN

IIpumepHBIil MepevYeHs KOHTPOJIBHBIX BONPOCOB sl MOATOTOBKH K aTTecTAlHu (MpoBepsieMble
komnerenuun OIIK-1, OIIK-2, OIIK-3, OIIK-6, IIK-1, ITK-2, ITK-3, ITK-4, ITK-5):

1. 3akonsr @apanesa. Ilpupoma W MeXaHHW3M BO3HMKHOBEHHS 3JE€KTPOAHOTO ITOTEHIIHAIA.
CrannapTHBIe TOTEHIHAIIEL, P aKTHBHOCTEH METAILIOB. DNIEKTPO/IbI CPABHEHHS.

2. Knaccuduxanus 31€KTPOXUMHUYECKUX CHCTEM. [ allbBaHUYECKUH 3JIEMEHT - IPOCTBIE U CIIOMKHBIE
XMMHYECKHE 1lenu. TepMoArHaMuKa rajlbBaHHYeCcKOoro aeMenTa; ypapHenne [ uboca-I ensmrosia.

4. Cramuu 37€KTPOAHBIX IPOLIECCOB, IIOHATHE O JIUMHUTHPYIOMIEH CTamud. DIEKTPOAHAL
noJspu3aLus, KnaccuuKanys MOSpU3alMOHHEIX siBIeHUNH. Buasl nepenanpsokenuit. IlonspusanuoHube
KPHBBIE. DKCIIEPUMEHTAIBHEIC METOBI OIIPeIeIeH s TOTEeHIIHaa 3JIEKTPOAa IO TOKOM.

5. Tuddysnonnoe nepenanpspxenune. [lonspusanuonnas XapakTepUCTHKA B YCIOBUAX 3aMeUIEHHOM
nudysun. [penensusiii 1uddy3noHHbN TOK. Pois MArpaluy B Ipoeccax MacconepeHoca.

6. Hecraunonapnas nuddy3nus pearupyronmx BeUIECTB K 3IeKTpoay. XpOHOMOTEHIIHOMETPHS.

7. KonpextusHas nuddy3ust 1 METO]] BPAILAIOLIErocs JUCKOBOTO 3JIEKTPOIA.



8. OcHOBHEBIE IO/I0KEHUS TEOPUH 3aMEUIEHHOTO paspsaa. JHeprus aKTHBALUK. BiHsHIe TBOHHOrO
3JIEKTPUYECKOTO €JI0S Ha 3JIEKTPOXUMHYECKOe IepeHanpshkenue. Y pasHenne Opymkuna,

9. OCHOBHBIE 3aKOHOMEPHOCTH CMELIAHHOW KHHETHKH. BiusHMe KOMIIIeKcooOpa3oBaHHS Ha
KHHETHUKY 2JIeKTPOJHEBIX PeaKIIHid.

10. Ilepenanpsbkenne xpuctamnusanuy. OG6pasoBaHHe W POCT ABYMEPHBIX M TPEXMEPHEIX
3apozplieii. Poib auciokauui W IOBEPXHOCTHOH AHGQY3UH ag-aTOMOB M ai-MOHOB B IIPOLECCE
KPHUCTATH3AIINH.

11. Teopust cOBMECTHOr0 pa3psia HOHOB. DJIEKTPOOCAKIEHHE CILIABOB.

12. OcHOBHBIE 3aKOHOMEDHOCTH aHOJHOTO PACTBOPEHHs METAIUIOB. IlacCHBHOCTh METaJIOB.
IInexounas, ancopbuuonnas teopus naccusHocTd. ColeBas 1acCUBHOCTh. HepacTBOpHMEIE aHOJEL.

13. Buppl ranbBaHMUECKHX IIOKPHITHH H WX HasHayeHwe. TpeGoBaHHA, NpPENBABIIEMBIE K
MOKPBIBAEMOH ITOBEPXHOCTHU U K ITOKPBITHSAM B I'aJIbBAHOIIIACTHKE.

14. Pacnipeniennenue ToKa ¥ MeTajlla IpH 31eKTPOOCAXKICHHH MeTalu1oB. Kputepuii paBHOMEPHOCTH
pacmpeleieHust TOKa M MeTalla IO [OBEPXHOCTH Karoja. BimsHHe pasnnuHelX (akrtopoB Ha
pPaBHOMEPHOCTE 3JIEKTPOXHMHUYECKHX OCaIKOB. MHKpOpacceHBaiomas U BBIPABHHBAIOIIAS CIIOCOOHOCTH
JIEKTPOJIUTOB.

15. Biusiiue Ha CTPYKTYpy M CBOIMCTBA ralbBaHHYECKHX OCAIKOB COCTABA 3NEKTPOIHTA (IIPHPOIBL H
KOHLEHTPALMM HMOHOB OCHOBHOTO META/IA, HOHOB JPYrMX MeTauioB, pH, MOBEpXHOCTHO-aKTHBHBIX
BEILIECTB), PEXKHMMa OJIEKTPOIU3a (MIOTHOCTH TOKA, TEMIIEpaTyphl [EpEeMEIIMBAHHS, HECTAIHOHAPHBIX
YCIIOBHH), COCTOSIHHS TIOBEPXHOCTH KATO/IA.

16. OBme BONpPOCE! 3MEKTPOIKCTPAKIHIH, SMeKTPopadHHIpOBanus. [[pUHIHITE] H3GHPATENLHOCTH 1
COBMECTHOTO IIPOTEKAHMS JIEKTPOIHBIX PeaKilnii.

17. Ilosenenue mpumMecel B MEKTPOIUTE U ITYTH NEPEX0/ia UX B KaTOMHEIH ocanok. Jlo6asku [TAB
B JJICKTPOJIUTE, UX HA3HAYUCHHUE U BIUSHUE HA KATOIHBIN IPOLECC U MOBEIACHHE IpUMECel IpH 3IeKTPOH3e.

18. Kunermka aHOZHEIX TIpOIECCOB. PacTBOpPHMBIE W HEPACTBOPHMBIE AHOABL AHOIHAS
MacCUBHOCTh. Mexanu3M oOpa3oBaHus 11aMa Ha aHoJIe.

19. Teopernyeckne OCHOBEI mporecca 3IMEKTPOIUTHYECKOr0 paduHupoBaHus Memu. Ilpumecn B
aHOZIE, X pacIpele/IeHHe B aHOJNax M3 YEpPHOBOW W BTOPHYHOH Menu. BiusHue cocraBa sjiekTposnura H
YCIIOBHH 3JIEKTPOJIM3a Ha BBIXOI 110 TOKY, YACNBHBIM PAcXOI SJIEKTPOIHEPIMH M KAyecTBO KATOIHOTO
ocajxa.

20. DnexrponuTHyeckoe pabuHupoBanue cepebpa 1 3070Ta.

21. VenoBust  KpHCTA/NIM3alMM  MeTallla B BHIAE JEHAPUTHOTO 0OCagKka. 3aKOHOMEPHOCTH
DJICKTPOKPUCTAJUIM3ALUMH  PBIXJIBIX ~ OCAJKOB METAJIOB B  YCIOBHUSX TIalbBaHOCTATHYECKOTO U
MOTEHIHOCTATHYECKOr0 3JIEKTPOJIH3a.

22. KOHTaKTHOE BBITECHEHHE METAIJIOB HIIH LIEMEHTALIAS.

23. OcoGeHHOCTH 3JIEKTPONIM3a PACILIABIEHHBIX cpel. PU3UKO-XMMHUYECKHE CBOMCTBA PAaCIIABOB.
Berxon mo ToKy M ymenbHBIN pacXoi SHEPTHH IIPH JIEKTPOJIH3e DPACILUIaBOB. KHHETHKA 3MEKTPOIHBIX
IPOLECCOB (KaTOAHBIC MPOLECCHl HA TBEPABIX H JKHIKOMETAUIMYECKHX 2JIEKTPOJAX, KaTOIHAS HOHH3AIMS
ra3oB, aHOJHBIC IPOIECCHI HA XKUAKUX U KUIAKOMETAINTHYECKUX JJIEKTPO/Iax, Ta30BbIIEIEHHE Ha aHOIE).

24. TeopeTryecKue OCHOBBI IMPOLECCA SIEKTPOIH3a KPHOJIHTO-TIIHHO3EMHBIX pacIiiaBoB. Coctas u
(husnKo-XuMHYECKHE CBOMCTBA 3IEKTPOIHTOB. KaTomHblil BBIXOM MO TOKY M IOTEpH MeTalla. AHOXHBLI
3] PexT.

25. llepsuunbie XUT: cepeOpsHO-LIMHKOBEIE, AHOKCHI MapraHlUa-lIHHK, JUTHEBBIE. DICKTPONEI U
ToKoOOpasyromue peakuud. Konerpykius u mapamerpst XUT.

26. Bropuuneie XUT — akxymynsaropsl. CBHHIOBbIE aKKyMyJATOPEL Peakmum TOKoo6pa3soBaHmMs.
ONEeKTpUYeCKHe XapaKTEePUCTHKH.

27. Wenovnsie akKymynsTopel. Hukenb-kaaMHEBble U HUKEIb-JKeJe3HbIE aKKYMYJISTOPEL. Peaxiuu
TOK00Opa30BaHus. DIEKTPHUECKUE XapaKTEPUCTHKH.

28. JIATHAHOHHBIE AKKYMYIATOPBL. DNEKTPHYECKHE XapaKTePUCTHKH H YCTPOHCTBO.

29. Knaccuduxamusi TONMNMBHBIX 37eMEHTOB. KOMIIOHEHTHI 3MEKTPOXHMHYECKHX cHcTeM TD:
BOCCTAHOBUTEIb M OKHCIUTENb, 3JeKTpoiuThl. KuHeTHKa 3nMeKTpomHbIX peakumit B TD.



DJeKTpOKaTaIM3aTOPEL.

30. Kopposust MeTamioB ¢ BOZOpOAHON jemonspusanueii. Cxema mpouecca. XapakTepHble
0COOEHHOCTH KOPPO3HU METAJUIOB C BOJOPOIHON NENOIApU3aAMCH.

31. Kopposus MeTaJUIoB ¢ KHCIOPOaHOH nenonspusanued. Oco0eHHOCTH KOPPO3HOHHBIX IPOLECCOB
¢ nudQy3uoHEBIM KOHTposieM. CMeIrlaHHas KMCIOPOAHO-BOAOPOHAS AEIOIIpH3aIHS.

32. PacueT moTeHUHMANa H CKOPOCTH 3JEKTPOXUMHUUYECKOH KOPPO3MH METOJOM MOJSIPH3aLHOHHOIO0
CONPOTHBIIEHUS.

33. IIuTTHHrOBas KOPPO3Hs. DIEKTPOXHMHYECKHE 3aKOHOMEPHOCTH M MeXaHu3M. Poib aHMOHOB.
MeToip1 Ompe/ieieHus CKIIOHHOCTH METaJIOB K UTTHHIOBOM KOPPO3UH.

34. Dnextpoxumuueckas 3ammra. Kartommas samuta. Ilpunmunel U 3(QekTHBHOCTE MeTOxA.
KaTtoaHble CTAHIMH 3alUThl. VICXOMHBIE JaHHBIE ¥ METOIBI pacyeTa CTAHIMH KAaTOIHOW 3alluThl. THIIbL
PACITONIOKEHHE U pacdeT aHOJHBIX 3a3eMJICHHUH.

35. Tlpumenenme HUHrHOMUTOpPOB  Koppo3udm  MeTamioB. Kmaccuukaupys — MHIHOHTOpOB,
3¢ peKTHBHOCTE, MEXaHU3M AEHCTBHS. #

36. MeTo/ MoNSpU3alMOHHEIX KPUBEIX. OmnpeneneHne Toka oOMeHa, KO3(Q(HUUMEHTOB IepeHoca 1
qHCa eKTPOHOB, YYAaCTBYIOIIMX B DJICKTPOXUMUUECKOi peakuuu. OnpeieneHne 3aMeNIeHHOMH CTaiiu ¢
[IOMOIIBIO BPAIIAIOIIErocs 37EKTPO/Ia U TEMIIEPATy PHO-KHHETHUECKUM METOIOM.

37. IlpuMeHEHHE DPeaKCallOHHBIX METOJOB JUI MCCIIE[OBAaHUs MEXAHW3Ma 3IIEKTPOXHMHYECKOMH
peaknud. VIMIYIbCHBIA IOTEHUMOCTaTHYeCKHi Merod (METOA XpoHoammepomeTpuu). VIMITyIbCHBIH
ragbBaHOCTATHYECKHH METO (METOJ XPOHOIIOTEHIIHOMETPHH).

38. BomeTammepoMmerpus ¢ JiMHeHHOH pa3BepTKOM mHoTeHIMana. MeTrox  IMKINYeCKOM
BOJIBTAMIIEPOMETPHH.

39. MeToj1 371eKTPOIHOIO UMIIEIaHCa.

40. XuMHUUecKkre U IIEeKTPOXUMHUECKHE METOJBI OLECHKH YCTOHYHMBOCTH K MEKKPUCTATHTHON H
MUTTHHTOBOH KOPPO3HWH.

4, VYYEBHO-METOJNYECKOE U HH®OPMAIMOHHOE OBECIIEYHEHUE
r'OCYJIAPCTBEHHOM UTOIOBOM ATTECTAIIUMA
4.1. Pexomenayemasi iuTeparypa
4.1.1. OcHoBHas IUTEPATYPA

1. Jlamackun B.B. Dnexrpoxumus / B.B. {amackun, O.A. Ilerpuif, I A. Lnpmuna.— U3na. 3-e, uenp. —
Canxr-Tlerep6ypr; Mocksa; Kpacuomap: Jlans, 2015 .— 672 c.

2. Teoperuueckas anextpoxumus / AJI. Porunss, K.W. Tuxonos, M.A. Illomuna, A.M. Tumonos.— U3z
2-¢ , mepepab. u jorn. — Mocksa : Ctynent, 2013 .— 496 c.

3. Jlykomekuii }O.51. ®usuko-xumudeckue ocHOBEI anekTpoxumun / 1051 Jlykomckui, 10. 1. l'ambypr .—
2-e u3fl., ucnp .— Jonronpyausiii : MaTemext, 2013 .— 448 c.

4. Awran P.Kopposus u 3ammra ot Kopposuu / P. Awmran ; mep. ¢ anrir AJI. KanmamsukoBa.—
Honronpynusrii : Uatemnext, 2013 .— 344 c.

5. CemenoBa W.B.Koppo3us u 3ammra ot kopposun / W.B. Cemenosa; I'M. ®@nopuanosud,
A.B. Xopommnos .— 3-e u3m., mepepab. u gom. — Mocksa: ®usmariur, 2010 .— 416 c.
URL:http://biblioclub.ru/index.php?page=book&id=68857

6. DnektpoaHanuTHUeCKue MeTosl. Teoprs u nmpaktuka. /A.M. boun, . Mauenst, X. Kanept u ap.; pex.
®. Ionsn ; mep. ¢ auri nox pex. B.H. Maiicrperko.— Mocksa : BUHOM. Jla6oparopus snanuii, 2012.
—326.c.

7. Daexrpoxumust / ®. Muomaunp u zap.; mep. ¢ ¢p. B.H. I'pacesnua mox pen. FO.JI. I'amOypra,
B.A. Cagonosa.— M.: Texnocdepa, 2008 .— 359 c.

8. Xumuueckue ucrounuxu Toka: Crnipasounuk / [Tox pex. H.B. Koposuna, A.M. Cxyrauna.— M. : MO,
2003 .— 740 c.
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4.1.2. lonmoiHNTENLHAS JIHTEPATYPA
["am6ypr 10. /1. DnexTpoxumuyeckasi KpHCTALIU3AIS METa/UIOB U crutaBos / PAH, WH-T Qus. xumun.—
M. : Anyc-K, 1997 .— 384c.
["amOypr FO.[I. I"ansBannyeckue moxpeitis. CripaBounuk 1o npuMenenuto / FO.J1. T'am6ypr.— Mockaa:
Texnocdepa, 2006 . — 216 ¢.

. I'amOypr IO.JI. Teopus M mpaKTHKa 3JIEKTPOOCAXKAEHHS MerayuioB: MoHorpadus / YO.JI. Tambypr,

H. 3anrapu ; nep. ¢ aurn. FO.JI. 'amGypra.— Mocksa : BUHOM. JlaGopaTopus suauuii, 2015.— 438 c.
Koposun H.B. TonnusHEIe 311€MEHTEI H 3neKTpoxuMudeckue sHeproycranoBku / H.B. Koposun.— M. :
MaparensctBo M3OU, 2005 .— 280 c..

JIeGenes B.A. Dnekrpoxumus pacmiaasos / B.A. JleGenes ; Ypain. roc. TexH. yH-T - YIIU uM. nepBoro
[Ipesunenta Poccun b.H. Ensunna .— 2-e u3n., non. — Exarepuntypr: YI'TY-YIIH, 2009 .— 66 c.
Bypkar I'K. Onexrpoocaxnenue aparoueHusix MmeramioB / K. Bypkar .— 6-¢ usn. — Cankr-
[TerepOypr: Ilonutexnuka, 2009 .— 188 c.

Cnenymxun B.B. Jlokaneneii anekrpoxumudeckuii anamus / B.B. Crnenymkun, 10.B. Py6nunenkas.—
M. : DUSMATIIUT, 2010 .— 308 c. -

[Imut, Banpadpun. OnekTpoxwMmHs B MaTepHAIOBEJEHHH: ydueOHOe mocobue IJisi CTYAEHTOB H
acIMpaHTOB YHUBEPCHTETOB, XUMHYECKUX ¥ TeXHHUecKuX By30B / B. Ilnurt ; nep. ¢ anri. O.[]. Yapkuna,
JLA. ©Qumroiit, A.A. Mutpodanora.— Mocksa : BUHOM. Jla6opatopus 3Hanuii, 2014 — 446 c.
FOmmua JIJI. Inenkn TBeprookcuanbix anexrponutos / JI.JI. FOmmuHa; o1B. pen. 2.X. Kypymunn ; Poc.
aKaj. HayK, Y pall. oTa-Hue, IH-T BEICOKOTEMIepaTypHOH anekTpoxumun.— Exatepuntypr : YpO PAH,
2012 — 137 c.

Crenanos B.II. OcHOBHEIE BOIPOCE! 3JEKTPOXHMHH paciuiaByieHHsIx coneit / B.IT. Crenanos; oTB. pen.
IO.I1. 3aiixoB; Poc. akam. Hayk, VYpan. ota-Hue, WH-T BBICOKOTEMIEpPATYpP. 3JIEKTPOXUMUH.—
Exarepunbypr : ¥YpO PAH, 2012 .— 291 c.

3atikoB IO.I1. BricokoTemneparypHas amexrpoxumust kamsuus / IOJL. 3aiikos, H.U. Illypos,
A.B. Cysnaneues; Poc. akan. Hayk; Ypan oTa-Hue, WH-T BBICOKOTEMIEPATYp. 3JIEKTPOXHMHH.—
ExarepunOypr: YpO PAH, 2013 .— 200 c.

Matrccon 3. DnekTpoxummuyeckas kopposus: Ilep. co mmex. / 3. Marrccon; Ilom pen.
SL.M. Konotsipkuaa.— M. : Meramnyprus, 1991 .— 156 c.

. Ymur I'.I'. Kopposus u Oopnba ¢ Heil: Beenenne B KOppo3WOHHYIO HayKy u Texuuky / I.I'. Viur,

P.Y. Pesu; Ilep. ¢ anrn. A.M. Cyxotuna u ap. — JI.: Xumus, 1989 .— 455 c.

[lryrep M.A. Koppo3us u 3amuTa MeTa/uIoB: yuel. mocobue Ui METALTYpr. ClieliaibHocTel BY30B /
M.A. Hlnyrep, ®.®. Axorun, E.A. Edumos.— Mocksa: Metaunyprus, 1981 .— 215 ¢.

Oxynos B.B. [unkoBanne. Texnuka u Texuosnorus / B.B. Oxynos; mox pex. B.H. Kyapspuesa.—
Mocxksa: I'nodyc, 2008 .— 248 c.

banaban-Mpmenun, FO.B. 3ammTa oT BHYTpeHHEH KOppO3un TpyGONPOBOIOB BOASHEIX TEIUIOBLIX CeTeil
/ 10.B. bana6an-Hpmenun, B.M. Jlunoscknx, A.M. PyGamos .— 2-¢ u3., nepepab., gom. — Mocksa:
Hosoctu rennocuabxenus, 2008 .— 288 c.

[Ipobnemer snextposnmza meau u Hukens / I'H. Hluspum, T.A. Tomoeunkas, C.A. Wiromms,
A.A. Konmakos.— Pssans: ['onoc ry6epunu, 2011 .— 352 c.

['pumaxec C.Sl. Dnextponutuueckue U XMMHUUecKne MOKpbITust: Teopus u npaxtuka / C.5. I'punmxec,
K.W. TuxonoB.— JI. : Xumus, 1990 .— 288 c.

baitmakos O.B. Dnextponus B ruzpometautyprud @ Yue6. mocobue mis Byszos / [O.B. Baitmaxos,
AN. Xypun .— 2-e, u3z., nepepab. u non. — M. : Meramnyprus, 1977 .— 336 c.

4.1.3. Meroauueckue paspaborku
OCHOBBI MHXKEHEPHBIX PAacyeTOB 3JIEKTPOXHMHUYECKHX CHCTEM C pAacCHpele/leHHBIMH IapaMeTpamMu/
Mypamosa WU.B., Pynoit B.M., Jlapurnesa A.b., Hosukos A.E., Cxonos I'.B. ExarepunGypr: YI'TY-
VTIN, 2010. - 68 c.
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TeXHOTOrHUeCKHe PacyeThl 060PyAOBaHUS AMEKTPOXUMHUECKUX NPOH3BOACTB. HacTs 1. /Pymoit B.M.,
Ocraumnna T.H., Mypamopa W.B., Ocranun H.U., 3aiikos I0.I1. Exarepun6ypr: [OY BIIO VI'TVY-
VIIU, 2006. — 8lc.

Kopposust u 3ammra mertamioB/ Mypamosa W.b., Ocranmaa T.H., Jlasapes B.D., Xpamos A.IL
ExatepunGypr: 'OV BIIO YT'TY-VIIH, 2006. — 80c.

Pacuer snexrpoxummueckux npomeccoB B makere MathCAD/ Pynoit B.M., Jlasnos AL,
Ocranuna T.H., lapurmena A.B. Exarepun6ypr: [OY BIIO YI'TY-VIIH, 2007. — 56 c.

Mypauosa M., Pymoit B.M. Ocrammsa T.H., Ocramun H.HU.,, Japuniesa A.b.
JIeKTPOKPUCTAIIIM3ALMS META/UIOB U3 BOIHBIX PacTBOPOB. YueGHOe mocodue. Exarepuntypr: YI'TV-
VYIIH, 2007. - 116 c.

ITonyueHne 3MeKTPOIUTHYECKUX MOPOIIKOB MeTamios/ Mypamosa 1.b., JHapunnesa A.b., Pynoit B.M.
Exatepun0ypr: Yp®V, 2011. - 109 c.

Teopust ¥ TEXHOJIOTHS IIOJNYYEHHs IIOPOLIKOB METAJUIOB 3JIEKTPOJIM3OM BOAHBIX pacTBOPOB /
Mypamosa U.B., Ocranuna T.H., Japurnesa A.B. ExarepunOypr.: Yp@V, 2011.-171 c.
TexXHONOTHYECKHE pAacdeTsl  3NeKTpoxuMudeckoro obopymosanust. Yacts IL Pymoit B.M.,
Ocranuna T.H., Mypamosa 1.B., Ocranun H.W., 3aiikos I0.I1. ExarepunOypr: Yp®V, 2012. - 69 c.
Teopernueckas anekTpoxumus: cObopHuk 3amau. Pyno#t B.M., Ocramuna T.H, Mypamosa U.b.
Exarepun0ypr: Yp®V, 2012. - 84 c.

Teopus SIEKTPOKPUCTAUIH3ALMHE MeTauioB: cOopuuk 3amad. Mypamosa W.b., lapunnesa ADb.,
Ocranuna T.H., Ocranun H.U. Exarepunbypr: Yp®V, 2012. -50 c.

MeTonsl MCCIEIOBaHMS KUHETHKM 9JIeKTpoAHbIx IpomeccoB. Pymo#t B.M., Ocrammna T.H.,
Mypamosa 1.B., Japunuesa A.B. Exatepunrbypr: u3-so ¥Ypan. yu-ta, 2013. - 120 c.

DNeKTpoXuMHs pacriasieHHbix coneii. 3aiikos I0.I1., Kospos B.A., Karaes A.A., Cy3nanbues AB.,
Xonkunua A.C., ITepmus I1.C. ExarepunGypr: u3n-8o Ypan. yH-ta, 2014. -88 c.

OCHOBBI HHIKEGHEPHBIX pACYETOB BJIEKTPOXUMHYECKHX CHCTEM C paCIpeleNCHHBIMH IapaMeTpamMu:
cOopuuk 3anad. Mypamosa W.B., Pynoit B.M., Ocranuna T.H., Hapunuesa A.b., Houxos A.E.
Exarepunbypr: u3n-so Ypan. yH-ta, 2014. - 96 c.

Uccrenosanne GU3NKO-XMMHUUECKUX cBOHcTB Matepranos. Bekeros JI.A., Xpamos A.I1., Uyiikun A.IO.,
Cxornos I'.B. ExarepunGypr: u3a-Bo Ypai. yH-Ta, 2014. - 46 c.

Teopernueckas snexrpoxumusi. Ocranuna T.H., Pymnoit B.M., Mypamosa W1.b. ExarepunOypr: u3zx-Bo
Vpan. yH-ta, 2013. 140 c.

BBejieHre B TEOPUIO PacTBOPOB di1ekTpoiutToB. Pymoit ‘B.M., Ocranuna T.H., Mypamosa M.b.
Exarepun6ypr: u3n-so Ypai. yH-1a, 2013. - 84 c.

TeXHONOTUS 3aIUTH METAIUIOB OT KOppo3uu : yuebHoe nocobue / O.B. Spocnasuesa, T.H. Ocranusa,
B.W. Pynoit u mp.; Hayu. pen. V.B. Mypamosa ; Ypan. denep. yu-T um. nepsoro IIpesunenta Poccun
B.H. Ensnuna.— Exarepun6ypr: Yp®@V, 2011 .— 104 c.

TeXHONOTHSI HAHECEHHs 3aIlHTHO-IEKOPaTHBHBIX MOKpHITHI: ydeOHoe mocobue / A.E. Hosmkos,
H.W. Octanun, A.B. Japunnesa, I'.B. Cxomos ; mox pen. M.b. Mypamosoii; Ypai. denep. yH-T HM.
nepsoro [Tpesnnenta Poccun B.H. Enpuuna.— Exatepunbypr: Yp®V, 2012.— 214 c.

3amMTa METAIOB OT KOPPO3WHM HEMETAUIMYECKMMH [MOKPHITHAMH : YydeOHoe mocobue /
0.B. SIpocnasuesa, T.H. Ocranuna, B.M. Pynoit u np.; Ypan. denep. yH-T um. mepsoro IIpesunenrta
Poccuu B.H. Ensunna.— ExarepunOypr: Yp®@V, 2012 .— 115 c.

Kopposus u 3amura metamios / O.B. SIpocnasuesa, T.H. Ocranuna, B.M. Pynoit, .b. Mypamiosa;
nayd. pea. A.B. Jlapunuesa; Vpan. denep. ys-T um. nepsoro IIpesnnenta Poccnn b.H. Enprnna, XHuM.-
TexHOI. HH-T.— ExaTepunGypr: M3narenscTBo Ypanbckoro ynusepeutera, 2015 .— 90 c.

Teopusi M TEXHONOTHsS OJIEKTPOXHMHYECKHX METOJOB 3alMTEI OT Kopposuu. Slpocmasuesa O.B.,
Pynoii B.M., Ocrauus H.U., Ocranuna T.H., Tpopumo A.A. ExarepunOypr: usi-so Ypan. yH-Ta,
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4.2. DnexkTpoHHBIE 00pa3oBaTe/IbHbIE PECyPChI
3onaynpHas HayyHas Oubnuorexa http://lib.urfu.ru B
Karanoru 6ubmuorexu http://lib.urfu.ru/course/view.php?id=76
ONeKTpOHHBI Kataor http://opac.urfu.ru/
OnektpoHHO-6ubnuoreunsle cuctembl http:/lib.urfu.ru/mod/resource/view.php?id=2330
OnexTpoHHBIE pecypcsl cBoboaHoro aocryna http:/lib.urfu.ru/course/view.php?id=75
OneKkTpoHHBIE pecypesl o noamnucke http:/lib.urfu.ru/mod/data/view.php?id=1379

4.3. ba3bl JaHHBIX, HHPOPMAIHOHHO-CIIPABOYHbIE H MOHCKOBbIE CHCTEMBI
Science Direct: http://www.sciencedirect.com;
Web of Science: http://apps.webofknowledge.com:
Scopus: http://www.scopus.com;
Reaxys: http://reaxys.com
[Touckosas cucrema EBSCO Discovery Service http:/lib.urfu.ru/course/view.php?id=141

5. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE I'OCYJAPCTBEHHOM
UTOI'OBOI ATTECTAITUH

FOCY,IIEIpCTBeI-HIaﬂ HTOroBas arrecranyd INPOBOOUTCA B ayOHTOPHH, OGOPY,IIOBaHHOﬁ MYHBTHMCHHﬁHOﬁ
TEeXHUKOU 1715 NIpEeACTaBICHKS IIPE3CHTALlUH HAYUYHOT O JOKIIana.



