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PABOYASA NPOrPAMMA YYEBHOWU OUCLUMIINHBI

b1.B.[1B.01.01 TeopeTnyeckue oCHOBbI
ANIEKTPOXUMUYECKUX TEXHOSTOTUN

1. Wudp u HanmeHoBaHue cneumnanbHocTU: 04.05.01 dyHaameHTanbHasa n
npuKnagHast XumMus

2. NMpocdunnb noaroToBkU: PyHOaMEHTaNbHas XMMUs B NPOdeCcCuoHansHOM
obpasoBaHun

3. Keanudmkauma BbINyCKHMKA: crieumnannct

4. dopma oByUyeHuUA: ovHas

5. Kachepgpa, oTBevarowasn 3a peanmsaumio QUCUUNNUHLI: Kadeapa dursanveckon
XUMUN

6. CoctaButenu nporpammbl: Coukas Hagexaa BacunbesHa, K.X.H., JOLEHT

7. PekomeHgoBaHa: Hay4yHo - MmeTogmndecknum CoBETOM XMMMYECKOro dpakynbtera oT
11.04.2024 npotokon Ne 4

8. YueOHbIn roa: 2025/ 2026 CemecTtp: 5



9. Llenu n 3apayv y4ye6HOM AUCLMNNUHDI:

Llenbto npenogaBaHma OUCLMNIIUHBI SIBNSIETCA 00yYeHne CTyaeHTOB TEOPETUHECKNM
OCHOBaM TEXHOJIOMMM 3NEKTPOXMMMUYECKNX NMPOLIECCOB NONyYEHUS] METanNMYECKNX NOKPLITUMN,
3NEKTPOXMMMYECKOTrO CMHTE3a HEKOTOPBLIX OPraHNYeCcKNX N HEOPraHNYeCKUX BELLLECTB
3agaun HacTosiero Kypca: OBnageHue NpuUHUMNaMn WUCNONb30BaHUS 3NEKTPOXMMUYECKNX
SIBIIEHNA B COBPEMEHHbLIX TEXHOMOIMSX, O3HAKOMMNEHUe C OCODEHHOCTAMU  TUMUYHBIX
3NEKTPOXMMMYECKNX NPOM3BOACTB.

10. MecTo y4ye6HOM AncuMnnnHbl B cTpYKType OOIN: BapnatneHas YacTb Grnoka 1.

[Ona ocBoeHuaA 3TOW YacTu UuKna CTyAeHT [OOSbKeH umeTb ©Oas3oBble 3HaHWS
dyHOaMeHTanbHbIX pa3genoB U3nKn n XuMmmm,(npexae Bcero pmsmnyeckomn, HeopraHM4eCcKomn,
aHanMTUYeCcKon, OpraHMYeckon, XMMUU BbICOKOMOMEKYNSAPHbIX COEAUHEHUR,  XUMUYECKOW
TEXHONMOrnn); ymeTb MNPUMEHATb OCHOBHbIE 3aKOHbl XMMUM W (PU3MKM Npyu  0BCYyXAEHUM

MONyYeHHbIX pe3ynbTaToB, B TOM YMCIEe C NpUBreYeHnemM NHOPMaLMOHHbIX 6a3 AaHHbIX.

11.

I'InaHMpyeMble pe3ynbTaTthbl
COOTHeCEHHbIEe Cc

nrnaHnpyemMbiMn

06y'~leHVI$-| no Aagucumn ﬂﬂMHe/MO,U,yJ'HO
pe3ynbTatamMun

(KOMI'IeTeHLI,VIﬂMVI) N MHOUKaTopaMun nx OOCTUXKEHNA:

OCBO€EHUA

(3HaHMA, yMeHus, HaBblKW),
obpasoBaTtenbHoOW  Mporpammbl

Kog HasBaHue Kopn(bl) WHankaTop(bl) lMnaHnpyemble pesynbTaTbl 00y4YeHus
KOMMETEHLMM
MK-1 | CnocobeH MK-1.1 Ob6ecne4vnBaeT 3HaTb: MeToAbl BbibOpa M Lienn HanpasreHus
nposoantb  cbop, cbop Hay4HOW, | Hay4YHOro wuccrnegoBaHus, meToabl cbopa u
cuctemaTmsauuio mn TEXHUYECKOM W | aHanu3a nuTepaTypHbiX AaHHbIX (paboTta c
KpUTUYECKUIA naTeHTHON nepmoan4eckumm n3gaHnsaMu,
aHanuM3  Hay4HoW, WHopmaLumu, MOHorpacumammu, MHPOPMaLMOHHbIMK Bazamu
TEXHUYECKOWN " HeobOxoouMMON ONs | AaHHbIX, HOBbIMMU NHOPMALIMOHHBIMM
NaTeHTHON peLueHns TEXHOIOTNsIMM)
UHdopmaLmu, NCCrNegoBaTENbCKN | YMET: dhopmynunpoBatb Hay4Ho-
HeobOxoammon Aans X 3agad nccrnegoBaTtenbckylo npobnemy, MNpoBOAMTH
peLueHns MOWCK, HakomneHne u obpaboTKy HayyHOMn
nccneposatenbckn | MK-1.2 CocrtaBnseTt WHpopmaLmm
X 3agav aHanuTU4ecKkumn BnageTb: Metogamm cbopa, obpaboTkm wu
XUMMUYECKOM 0b630p cobpaHHONM | XpaHeHus Hay4HOM WHpopmaumn,
HanpaBreHHOCTH Hay4HoW, OCHOBHbIMW HaBblkaMW U TEOPETUYECKUMMU
TEXHUYECKOWN N | 3HAHMSIMWU MPU COCTaBIEHUM aHANUTUYECKOro
naTeHTHON oTyeTa n BblbOpe afieKBaTHbIX
WHbopmaumn no | aKcnepumeHTanbHbIX n TEOPETMNYECKUX
TeMaTuke METOOOB pelleHnss 3agad B obnactu
VCCNeOoBaTENbCKOr | ANEKTPOXMMUYECKMX TEXHOMNOMMI
0 npoekTa
MK-2 CnocobeH MK-2.1 CocTtaBnseTt | 3HaTb: MEXaHU3M ANEKTPOXNUMMNYECKMX
nnaHMpoBaTb o6 nnaH | peakumn, TEPMOOUHAMUKY U KUHETUKY
paboty " nccnegoBaHus M | NnpoLeccos
BbIOUpaThb AeTanbHble MnaHbl | ymeTb: 06BACHUTD OCHOBHblE
afeKkBaTHble OTOEnNbHbIX CTaAMMA | 3aKOHOMEPHOCTU  3MEKTPO- U XUMUYECKMX
MeTodbl peLleHust NpPOLeCCOB, NPOTEKaOLWMX B peakTope
Hay4Ho- BNageThb: OCHOBHbIMU HaBblkaMK B
nccrnefoBaTenbCku MCMNOSb30BaHNM TEOPETUYECKUX 3HAHWMI MNpuU
X 3ajad B obnactu nnaHMpoBaHUK paboTbl " BblGOpE
aHanUTM4ecKon, afeKBaTHbIX 3KCMepUMeHTasbHbIX 7
dusnyeckon, TEOPETMYECKUX METOOOB pELUeHUs 3adad B
Heopraquecl<oV|, MK-2.2 Bbibupaet 06r1acT 3NEKTPOXUMNYECKNX TEXHOSOMMM
opraHuieckon " 3KCMepuMeHTanbHbl
NONMMepHoiA e M  pacyeTHo-
XMMmnn TeopeTnyeckme
MeTodbl  pelleHus




NOCTaBMNEHHON
3agayn, ucxoas u3
MMeEoLLNXCS
MaTepuanbHbIX "
BPEMEHHbIX
pecypcoB

12.1 O6bem gucUMNIUHbI B 3a4€THbIX eAnHULax/Yyacax B COOTBETCTBUU C YYEOHbIM
nnaHom —2 / 72 .

CDopma npome)KyTquoﬁ aTTecTauumn - 3aver

13. Buabl y4eb6HOM paboThbl:

TpynoeMKocTb (Yachl)
. B Tom Mo cemecTpam
Bug yuebHol paboTbl Bcero yucne B
MHTEPakTVB [ No cem. 5 | Ne cem.
Hou dhopme
AyanTopHble 3aHATUS 54 - 54
B TOM YuCreE: nexkuum 18 - 18
npakTnyeckmne
naBopartopHble 36 - 36
CawmoctosaTensHasa pabota 18 - 18
Utoro: 72 - 72
13.1 CopgepxaHme AUCUUNIIUHDI:
n/n Peanusauusa
pasgena
HaumeHoBaHuve pasgena ONCUMMIINHBI C
CopepxaHve pasgena gUCLMNNHbI
ANCUUMITNHBI NMOMOLLBIO
OHNawnH-Kypca,
QYMK *
1. Jlekuumn
1.1 OneKkTpoxnMmnyeckme OcCHOBHbIE acneKTbl 3NEKTPOXMMNYECKON MHXeHepun. | hitps://edu.vsu
cucTemsbl B cuHTese | Knaccndukaumsa anekTpoXMMUYECKUX NPOU3BOACTB. | .ru/course/view
XUMUYECKUX MPOAYKTOB CoBpeMeHHble TEHAEHUUN Pa3BUTUS. .php?id=3992
OnekTpogHble MaTtepuanbl. ONekTpodbl Ha OCHOBE
yrnepogcogepxawmx maTtepuano. MeTannuyeckme
aneKkTpoAbl.  ONnekTpodbl Ha  OCHOBE  OKCWUAOB
MeTannoB. KoMno3nmunoHHbIe anekTpoabl.
Onadparmel " MembpaHbI. OnekTponuThl,
pacTBopuTENM. KoHcTpyKumn 3N1EMEHTOB
3NEKTPOXUMUYECKUX CUCTEM
OcHOBHbIE nyTu WHTEeHCcudmKaumm
ANEKTPOXMMUNYECKNX MPOLLECCOB
1.2 AnekTponuTnyeckoe KuHeTnka peakuun npu anekTpoocaxaeHnn metannos. | https://edu.vsu
ocaxgeHne wmeTannos wu | KuHetuka paspsga B NpUCYTCTBUM MOBEPXHOCTHO- | .ru/course/view
ChnnaBoB akTmBHbiX  BewectB.  OcobeHHocTn  ocaxpgeHnus | .php?id=3992
MeTannos n3 KOMIMIEeKCHbIX 3NEKTPONNTOB
OneKkTpooCaXaeHNe UMHKA, HUKensi, xpoma U ux
CMIaBoB
1.3 AnekTpoxnmmnyeckas Teopetnyeckue OCHOBbI anekTpoxumnyeckon | https://edu.vsu
obpaboTka NoBEPXHOCTU | 0O6paboTKK NMoBEepPXHOCTU MeTannos. | .ru/course/view
MeTarnnoB OneKkTpoxmmmnyeckas pa3mepHasi obpaboTtka | .php?id=3992
METanmnoB.  ONeKTpPONMTUYEeCKoe  TpaBrieHne U

nonnpoBaHune. KOHBepCVIOHHbIe NOKPbITUA. OkcngHble




nokpbITuA MeTannos. PoccaTHble NOKPbLITUSA

14 AnekTponus BOAHbIX | KMHeTuueckme acnekTbl SNeKTpoxmMMmmnyeckux peakumi. | https://edu.vsu
pacTtBopoB 6e3 BblaeneHus | NepeHoc BelecTBa. TeopeTnyeckne OCHOBBI .ru/course/view
MeTarnnoB NPOLIECCOB 3NEKTPOXUMMYECKOTO NOSTyYeHNst .php?id=3992

HEKOTOpPbIX NMPOAYKTOB.

1.5 OnEeKTPOXNMNYECKII TeopeTnyeckne OCHOBbI OpraHNM4yeckon anekTpoxumumn. | https://edu.vsu
CUHTE3 opraHuyeckux | BaxHewniume npoLiecchl opraHu4eckoro | .ru/course/view
COeMHEHUN anekTpocuHTe3a. OCHOBHbIE OKUCMUTENbHbIE peakummn | .php?id=3992

1 obpasyemble NPOAYKTbl. Peakumm BOCCTaHOBMNEHUS.
2. NpakKkTn4eckue 3aHATUA

21 AnekTpoxnmmnyeckme MpuHUMNUanbHbIe CXeMbl YCTAHOBOK Anis nposefeHus | https://edu.vsu
CUCTEMBI B CVHTE3e | aMneKkTponM3a n namepeHus noteHumwanos. MNMogroTtoBka | .ru/course/view
XUMUNYECKNX NPOAYKTOB NOBEPXHOCTU MNepen HaHeceHnem MokpbIiTMA. Bbibop | .php?id=3992

nnowagn MoKpbIBAEMOW MOBEPXHOCTM U pOpMbI
obpasuoB B paboTtax MO  3MEKTPOOCAXOEHMIO
mMeTannoB. PacnpegeneHne Toka Ha anekTpogax.
PacceuBatowas, BblpaBHUBatOLLASA n
MUKpOpacceuBaroLLas cnocobHOCTb ANEKTPONUTOB

2.2 AnekTponuTnyeckoe OnekTpoxmmmuyeckoe ocaxaeHue Hukenss u  ero | https://edu.vsu
ocaxdeHne MeTanioB U | CNIaBoOB. JIEKTPOXMMUYECKOE OcaxaeHne meaun u eé | .ru/coursel/view
CcnnasoBs CMNnaBoB. AnekTpoxnmmnyeckoe LUWHKOBaHue. | .php?id=3992

Xnmunyeckoe ocaxaeHue Hukens n megn. XmMmmnyeckas
N aneKkTpoxummuyeckas MeTannmsaumns ANaneKkTpPUKoB.

2.3 AnekTpoxnmmnyeckas AnekTpoxnmmnyeckas pasmepHas obpaboTka | https://edu.vsu
obpaboTka NMOBEPXHOCTM | METASSIOB. AnekTpoxummnyeckoe nonupoBaHue | .ru/course/view
MeTansnos MeTannoB. AHOOHOE oOKCMOMpOBaHWE antoMuHusa. | .php?id=3992

HaHonopucTble  OKCUOHbIE MIAEHKM Ha  OCHOBE
antoOMUHNS U TUTaHA.

24 OnekTponns BOAHbIX | ONekTpoxMMmuyeckoe mnonyyYyeHve xmnopa w wenouu. | hitps://fedu.vsu
pacTBopoB 0e3 BblAeneHus | ANeKTpoXumMu4eckoe nony4veHune nepokcuga | .ru/course/view
MeTarnnoB BOAOpOAA. ANEeKTPOonn3 Bogbl. .php?id=3992

2.5 OnEeKTPOXNMNYECKII KaTtogHoe BOCCTaHOBIIEHME opraHunyeckmx | https://edu.vsu
CUHTE3 OPraHN4ecKnx | coegMHEeHnn (HMTpOCOEAnHEHMS, rmgpupoBaHue | .ru/course/view
COeANHEHWNN HenpeaenbHbIX YrneBoaoponoB). AHogHoe okucneHue | .php?id=3992

OopraHn4eckmx coeguHeHun (okucnexve
anndaTn4eckMx CnMpToB)
13.2 Pa3penbl gucuunnvHbl U BUAbI 3aHATUMN:
Ne HanmeHoBaHue pasgena Buab! sansTM ('-I300\B)
n/n ONCLMNIUHBI JNlekuun | MpakTtnyeckune | JlabopaTopHbie ,amog;%iTTzanaﬂ Bcero
AnekTpoxmmmnyeckme

1. | cuctembl B CUHTE3E 4 6 3 13
XUMUYECKMNX MPOAYKTOB
AnekTponutnyeckoe

2. | ocaxgeHne MeTannos MU 3 10 3 16
CMIaBoB
OnekTpoxnMmmnyeckas

3. | obpaboTka NOBEPXHOCTH 5 8 3 16
MeTannos
OnekTponus BOAHbIX

4. | pactBOopoB 6e3 BblaeneHus 4 10 5 19
MeTannos

5. ONEKTPOXNMNYECKNI cHHTe3 > > 4 8
OpraHM4eckux coegnHeHun
Wtoro 18 36 18 72




14. MeTogunyeckue ykasaHus ons ooyvarowmxcs no 0OCBOEHUIO AUCLUNIIUHDI

CoctaeneHne KoHcMNekToB. CaMOCTOSTENBbHOE M3Yy4YeHUEe OTAerNbHbIX TeM. BbinonHeHune
JoMalHux 3agaHun. MNogrotoBka Kk nabopaTtopHbiM 3aHATUAM. [logrotoBka K TeKyLlen u
NMPOMEXYTOYHOW aTTecTaunn.

Mpun peanunsaummu ANCUNNAVHDI c MCNONb30BaHNEM ANCTaHLMOHHbIX
obpa3soBaTtenbHbIX TEeXHOMNOornm NCNonb3yrTCH WNHCTPYMEHTbI 3MNEKTPOHHOM
MHpopmaLumoHHo-obpasoBaTensHon  cpeabl  BIY  «OnekTpoHHbIn - yHUBepcuteT BlY»
(https://edu.vsu.ru) n/nnn “MOOK BIry” (https://mooc.vsu.ru), cepBuChI

BngeokoHdepeHunn (BigBlueButton, Zoom, Discord u pgp.), 3nekTpoHHass nou4Ta,
MECCEHIKEpPbI U COLICETU.»

15. MNepeyeHb OCHOBHOW U AONOSHUTENILHOW NUTEpPaTypPbl, PECYPCOB UHTEPHET,
HeobXoAUMBIX ANt OCBOEHUSI AUCLUNIIUHbI

a) oCHOBHaga nuTepaTtypa:

Ne n/n MICTOYHUMK
1 Mnut B. Onektpoxumms B MatepuanoseaeHunn: [ydebHoe nocobue] / B. MNnut ; nep. ¢
' aHrn. O0.[. Yapkuna, J1.A. ®uwront, A.A. MutpodaHosa.— Mocksa : BuHom.
JTabopatopus 3HaHui, 2015 .— 446 c.
2 Kosagepoe O.A. CoBpeMeHHbIE XUMUYECKNE NCTOYHMKM TOKa : y4ebHoe nocobue / O.A.

Kosagepos, A.B. BeegeHckun .— N3g. 2-e, ctep. — CaHkT-lNeTepbypr ; Mockea ;
KpacHogap : JlaHb, 2017 .— 130 c.

6) gononHuTenbHasa nuTepaTtypa:

Ne n/n McTOYHKK
OamackvnH B. B. 9nektpoxmumus : [ydebHoe nocobue ansa ctya., obyy. N0 HanpasreHUto

3. nogrot. "Xumusa"] / b.b. damackuH, O. A. lMeTtpun, . A. UupnuHa .— N3a. 3-e, ucnp. —
CaHkr-lNetepbypr [v ap.] : Jlans, 2015 .— 670 c.

4, Pongyrun B.U. dusukoxummna nosepxHoctn / B.N. Pongyrud. — M. : LUYTT UHTennexT,
2008. — 568 c.

5. Menunxoe N.B. duaunko-xmmmnyeckas apontouuns teepaoro sewectsa / N.B. Menuxos. —
M.: BUHOM, 2006. — 309 c.

6. Fambypr H0.[l. Teopusa n npakTuka anekTpoocaxaeHuns metannos / KO.[1. Fambypr,
Ix.3aHrapu - M. : BUHOM, 2016. - 438 c.
MoeeTknH B.B. CTpyKTypa 1 CBOMCTBA arnekTponuTuyeckux cnnasos / B.B. [oBeTKuH,

. .M. KoseHckun, HO.N. YctuHoBwukoB. — M.: Hayka, 1992. — 255 c.
CysganeB W.MN. HaHoTexHonorns: uU3aNKO-XMMUAHAHOKNACTEPOB, HAHOCTPYKTYP WU

8. HaHomaTepuanos / W.IN. Cysganes. — M.: KomKHura, 2006. — 592 c.

9 Momoranno A.[l. HaHo4acTtuubl metannos B nonumepax / A.[l. Nomoranno, A.C.

) Po3seHbepr, N.E. YdonaHg. — M. : Xumnga, 2000. — 672 c.

MuHbko H.A. MeToabl nonyyeHus n ceonctea HaHoobbekToB / H.A. MuHbko, B.B.

10. CtpokoBa, WN.B. XepHosckuin, B.M. Hapues. — M.: ®nuHTa : Hayka, 2009. — 168 c.
Pambugn H.I'. ®usmnyeckme n xmmmyeckne ocHoBbl HaHoTexHonorunh / H.I. Pambugn,

1. | AB. Bepeskuh. — M.: GU3MATIINT, 2009. — 456 c.

12. MpuknagHaa anektpoxumus / nog peq.A.lN. Tomunosa. — M.: Xumunga, 1984, — 520 c.

13 JTykomckun HO.A. duamnko-xmmmyeckne ocHoBbl anektpoxmumuu. / KO.A. Jlykomckmi, KO 1.

' Fambypr. — JonronpyaHeiv: MHTennekt, 2008. — 423 c.
14. AnekTpoxmumng /®.MnomaHgp v ap. — M.: TexHocdepa, 2008. — 359 c.
15 BapabouwknH A.H. BnekTpokpucTannmsaumsa n3 pacnnasneHHbix conen /A.H.

BapabouwkuH. — M.:Hayka, 1976. — 279 c.




B)MH(POPMaLMOHHbIE 3MEKTPOHHO-06pa3oBaTeNbHbIE PECYPChI:

Ne n/n NcTouyHuK

16. | SoHanbHasa Hay4Hasa 6ubnuoteka www.lib.vsu.ru

17 KoeeHckun .M. MeTannosegeHue nokpbitnii / .M. KoBeHckui, B.B. MNoBeTknH. — M.:
" | CIN NnTepmeT UHxunHMpUHT, 1999. — 296 c.http: // www.galvanicrus.ru /lit /books.php

18 MpuropsiH H.C. ®occatmpoBanue. / H.C. NpuropsiH, E.®. Aknmosa, T.A. BarpamsH. —
' M.: 'mo6yc, 2008. — 144 c. http: // www.galvanicrus.ru /lit /books.php

19. MHTepHeT nopTan ans xmmukos http://www.chemweb.com

20. | NHTepHeT-pecypchl - bubnmnoTteka http://www.twirpx.com

21. MopTan Hay4HO-TexHn4Yeckon nHgopmaumm 36 HedTb 1 Mas 2007www.nglib.ru

22. NHTepHeT noptan obpasoBartenbHbix pecypcos http://window.edu.ru

23 YOMK «TeopeTuyeckne oCHOBbI 3NTIEKTPOXMMNYECKUX TEXHOSOTUIA 3 K»
" | https://edu.vsu.ru/course/view.php?id=3992

16. MMepeyeHb y4eOHO-MeTOAMYECKOro obecne4vyeHUst ANA CaMOCTOATESIbHOMN

paboTbl (yyebHo-Memodudeckue pekomeHdayuu, nocobus, 3adadHuUKU, Memoduyeckue yKasaHus ro
8bIMOIHEHUIO NIPaKMUYEeCKUX (KOHMposibHbIX) pabom u 0p.)

Ne n/n NcToYHUK
dusmkoxmmusa npoueccoB aszoobpasoBaHUsA [ONEKTPOHHBIN pecypc] : y4ebHo-
1. meTogudeckoe nocobue / coct.: C.H. Npywesckas, H.B. Coukas. — BopoHex :

MNa3paTtenbckmn gom BIY, 2018 .— 96 c.

C60opHMK BOMPOCOB 1 3agady No NpuKNagHon afeKTpoXnmmm : y4ebHo-meToanyeckoe
2 nocobue / coctaeutenu: E. B. bobpuHckas, H. B. Coukasa, O. A. Kosagepos .—
BopoHex : Napatensckuini gom BI'Y, 2019 .— 79 c.

TeopeTnyeckne OCHOBbI 3IIEKTPOXMMUYECKNX TexHonormi Pasgen 1. OcHoBbI
anekTpoxmMmmmn : ydebHo-meTogudeckoe nocobme ang Bysos / cocT. : O.B. Jonrux, H.B.
Coukas, C.H. pywesckasa .— BopoHex : spgaTtenbcko-nonurpadmyeckuin LeHTp
BopoHexckoro rocygapcrBeHHoro yHusepcurteta, 2013 .— 38 ¢

17. UHchopMaLMOHHBbIE TEXHONOIMU, UCNONb3yeMble ANA peanu3auum yuyebHomn
ANCUMNNUHbI, BKIOYas nporpamMmHoe o6ecnevyeHme n MHPOPMaLMOHHO-CNPaBO4Hble
cucrtembl (Mpy1 HeOBXOAMMOCTH)

Mpun peanusaumm yyebHOM ANCUUNANHBI UCNONBb3YIOTCHA ANIEMEHTbI ANIEKTPOHHOrO 06YyYeHUs 1
pasnnyHble ANCTaHUMOHHbIE 0Opa3oBaTenbHble TEXHONOMMK, No3BonsLMne obecneyunBaTb
onocpeaoBaHHOE B3auMOodencTene (Ha paccTosiHUKM) nNpenogaBaTtenen N oby4daroLmxcs,
BKMOYAS UHCTPYMEHTbI 3MIEKTPOHHOM MHGOPMaLMOHHO-00pa3oBaTensHon cpeabl BIY
«ONeKTPOHHLIN YHMUBepcuTeT BI'Y» (https://edu.vsu.ru) n/vnmn “MOOK BI'Y”
(https://mooc.vsu.ru), npoBegeHne BebuHapoB, BUAEOKOHGEPEHLMI (B TOM Yncrne
cnpuMmeHeHnem cepaucos Zoom, Discord n ap.), B3aumoaencTane B COLCETSX, MOCPEACTBOM
9NEKTPOHHOM NOYTbI, MECCEHKEPOB.

18. MaTtepuanbHO-TeEXHUYECKOe obecrnevYeHme QUCLUMNIIMUHI:

YyeGHukK, y4yebHble nocobus, 3agadvyHnku, MynbTU-Meana TeXHUKA. YCTaHOBKU ANS U3MEepPeHMUs
3MEeKTPONPOBOAHOCTU; Y4EOHbIN KOMMNEKC «XUMUSI»; NOHOMEPbI, TEPMOCTaTbl, MOTEHLMOCTATHI,
3NEeKTPOAbI, MEKTPOXUMUYECKME SHENKM, MyNbTUMeauiitHoe o6opyaoBaHme

19. OueHouYHble cpeacTBa ANs MNPoOBeAEHUS TEeKyWehn U  NPOMEXYTOYHOM
aTrectauum

[MopsiooK OUEeHKN 0CBOEHMST 0bOy4atrowmmMmcsa y4ebHoro martepumana
onpegenseTcs coaepXaHnem crneayowmnx pasgenoB ANCUUNINHDI:
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MpomexyTo4yHas aTTecTaums MepeyeHb BONpOCoB
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20. TunoBble OUEHOYHbLIE CpeAcTBa UM MeToAMYEeCKMe MaTepuanbl, onpeaensoLme

npoueaypbl oueHnBaHuUA

20.1 TeKyWwui KOHTPOJb YCNeBaeMoCTHu

KoHTponb ycneBaeMoOCTM MO AUCLMMNIIMHE OCYLUECTBNSAETCA C MOMOLWbIO CreayroLwmx
OLIEHOYHbIX CPeACTB:

20.1.1 Mepe4yeHb NpaKTUYECKUX 3aAaHNMN

01.

02.

03.

04.

05.

06.

07.

Uem oTnu4yaetcs nonapu3yemMmocTb OT nondaApu3aunm n Ha Kakume CBOMCTBA ANEKTPOXNMUNYECKUX
FIOKprTVIVI oKa3blBaeT BMMSIHNE Kaxkaasl U3 3TUX BENTUYNH?

C kakoh Uenblo B SMEKTPONUT AN HaHEeCEHMS1 3NEKTPOXUMUYECKOrO MOKPbITUS BBOOUTCS
anekTponpoBoasawan nobaeka? Npuseante npumepsl.

Kakoe BMusiHME Ha Ka4ecTBO MOKPbITUA OKa3biBaET PACCTOSHUE MEXAY KaToAOM W aHOAOM, a Takke
BHYTPEHHME pasMepbl rafbBaHNYECKON BaHHbI?

Kakon u3 napameTpoB Npun HaHeCeHUn 3NEeKTPOXUMUYECKOIo MOKPbITUA ABNAETCA oonee BaXHbIM:
BbIXO MO TOKY MeTanna nnmn paccemBsatroLlasa CMocobHOCTb GHGKTpOJ'IVITa?

Kak BnusieT Ha paccenBatoLLyo CNOCOOHOCTb XapakTep 3aBUCUMOCTU MeXAy KaTOAHOW MIOTHOCTbIO
TOKa W BbIXOAOM MO TOKYy MeTanna? Yrto nyduwe: ecnu ¢ poCcTOM MAOTHOCTU TOKa BbIXOA MO TOKY
yBenuumBaeTcsa unu, HaobopoT, ymeHbluaeTca? OTBET MOTUBUPYATE.

Kakue cakTopbl BNUSIOT Ha paccenBaloLLlyld CnocOOHOCTb anekTponuTa? Kakylo ponb npu 3Tom
urpaet TUn anekTponuta (MPocTon, KOMMNMEKCHbLIN)?

M3 Kakmx npennochbiyiok UCXOOAT NMpw BblOOpe TOMWMHBI 3aLUTHOMO UMK 3aLLUTHO-AEKOPATUBHOMO
NOKPbITUA?



08.

09.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

M3BeCTHO, YTO OAdHa M3 BO3MOXXHOCTEN YBEJIMYNTb CKOPOCTb HaHEeCEeHUA 3IJIEKTPOXMMUYECKOIro
NOKPbITUA CBA3aHa C MNMOBbILLEHNEM KOHUEHTpaunn paspdaxXakrwnxca MOHOB, O4HAaK0, 3TO yXyawaeT
3KoSiorMyeckme nokasaTtenu TexHonorum. Hasosute apyrue crnocobbl VIHTeHCMCbVIKaLI,MI/I npowecca.

ﬂpoaHanmsmpyVlTe npenmMyliectea n HegoCTaTkun Hanbonee M3BECTHbIX ANEKTPOJINTOB LMHKOBAHUA.
Hante 060CHOBaHMe oNTUMarnbHOro pexunma aneKkTponmnaa (I'IJ'IOTHOCTb TOKa, TeMHepaTypa). B kakmx
cny4dadax NnpuMeHArT Te UMK NHble 3NEKTPONNUTbI ONA HaHEeCEeHNA 3aLllUTHbIX LMHKOBbIX I'IOKprTMVI?

I'quemy 3alUMTHbIE CBOMCTBA LMHKOBOMO NOKPbITUA B Npouecce 3Kcniiyataunun ynydwarTca N KakoB
MeXaHM3M 3TOro sIBNeHnsa?

MoxeT N BbITb LIMHKOBOE MOKPbLITUE 3alUTHO-OeKopaTUBHLIM? OTBET NosiICHUTE.

HasoBute Hambonee npocton cnocob yganeHus npuMecen xenesa M HUKeNna u3 cynbdaTHOro
3MEeKTPONNTA LIMHKOBAHWS.

Kaknm Hanbonee [oOCTynHbIM CNOCOGOM MOXHO NMPUBECTW BaHHY LIMHKOBaHWS B paboyee CocTosHME,
€CNK KOHLEHTpaUMA LMHKa B 3NEKTPONUTE AOCTUINa BEPXHEro JonycTMMOoro npegena’?

lMoyemy npu pacyeTe MPOAOIPKUTENBHOCTM HAHECEHMS MOKPbITUA B KOSOKOMbHOM U OCODEHHO B
b6apabaHHOM ranbBaHMYECKOW BaHHE CreadyeT UCXOAUTb U3 3HAYEeHUsA KaToAHOW MNMOTHOCTWU Toka
Bornee HM3KOro, YemM pekoMeHAOBaHHOE AN CTaluMOHapHOW BaHHbI?

MpoBeauTe CpaBHUTENbHLIV aHanNM3 CBOWCTB 3M1EKTPONIUTOB MefHeHus. KakoBo MX HasHadeHue u
ocobeHHocTM? [anTte 06OCHOBaHWE ONTUMAanbHOrO pexuma anekTponusa (MNOTHOCTb TOKa,
TemnepaTypa).

MoueMy npwu nNOrpy>KeHUM cTanbHOW NnacTuHbl B AudocdaTHbIA SMNEKTPONUT MeOHEeHUs He
HabnogaeTcsa npouecc LUEeMeHTauMM MeAu, XapakKTepHbld Ans  CcynbdarTHOro anekTponuta
MeaHeHnA? [osicHUTe MexaHu3Mm 3TOro sIBNeHus.

Kakas B3anmocBsi3b Mexay KOHUEeHTpauuamum cynbcbaTa mMeanm mn cepH0|7| KMCNOTbl B Cyﬂb(baTHOM
aneKkTponnTe MeaHeHnaA?

Kakne ocrnoxHeHus MOTYT BO3HUKHYTb Npu pa60Te D,VId)OCd)aTHOVI BaHHbl MEOQHEHNA, B TOM 4HUCIiE B
CBSI3 C 0CODEHHOCTAMM aHOOHOIO rlpou,ecca?

Kakoe 3HauyeHve mmetoT TAB B cynbdaTHbIX 3NeKTponuTax LUMHKOBaHWUS, MedHeHus n gp.? Kakos
MexaHu3M BrusiHns NAB Ha Ka4ecTBO MOKPbITUIA?

Mpy aneKkTpoocaXaeHNM U3 CynbgaTHOrO 3MEKTPoNUTa MeOHeHUs U UMHKOBaHUsi obpasyroTes
3HauuTenoHo 0Gornee KpyrNHOKpUCTaNnMyeckue ocadku, 4Y4em U3 cynbdaTHOro anekTponuTa
HUKenupoBaHus. OObsCHUTE MNpPUYMHY 3Toro sBneHusi. [loyemy B nocriegHem  criyyae
pacceuBaioLlas CnocobGHOCTb 3NEeKTpoNMUTa Hamnyywas?

lNoyemy 3alUMTHbIE CBOWCTBA ABOMHONO U TPOWMHOIO HUKENEBOro MOKPLITUS MPU TOW Xe TonwmHe
3aMEeTHO Bbille, YeM OLHOCITOMHOIO MOKPbITUS HUkernem? KakoBbl TEXHOMOrM4eckne OCOBEHHOCTU
MOMYyYeHNs KaXX4oro N3 Ha3BaHHbIX BUAOB MOKPbITUA?

Onuwmnte MexaHnsm u yCrnoBuaA nepexoana HMKeneBoro aHoga B nacCMBHOE COCTOAHME MNMpu pa60Te
Cyﬂb(baTHOVI HUKeneBoKn BaHHbI. KakoBbl nyTn NOBbIWEHNA NNTOTHOCTU TOKa naccmBalumn HUKens?

Bbixog no TOKy BOAOpOAA NPV LIMHKOBAHWM M HUKENUPOBaHWM M3 CyrbaTHbIX SMEKTPONMTOB
npubnuantTenbHo oauHakoB. Mexay TeM [Ans HUKENEBOro MOKPbITUS XapakTepHa MMTTMHroBas
MOPUCTOCTb, KOTOPYH CBA3LIBAOT C KaTOAHbIM BOAOPOAOM, @ Ha LMHKOBBLIX MOKPLITUSX MUTTUHT He
Habnogaetcs. O6bACHUTE NPUYMHBLI MTUTTUHIOOOPA30BaHWS MPU HUKENUPOBAHMM U Mepbl 60pbObI C
HUM.



24.

25.

26.

27.

28.

20.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

KakoBbl nyTn VIHTeHCVI(*)VIKaLI,VIVI npouecca HVIKeJ'IVIpOBaHVIFI? ﬂoqemy npn noBblLLUEHNN KaTogHOM
MNIIOTHOCTU TOKa NpU HUKENMpPOBaHUM crieayeT CHMXaTb pH Cynb(baTHOFO SﬂeKTpOJ'IVITa?

MoyeMy Npu HUKENMPOBaHWUM HEerb3s NpepbiBaTh 3MEKTPONU3 U Tem Goree Aaxe KpaTKOBPEMEHHO
n3BnekaTb NOABECKY C AeTansiMy U3 ranibBaHN4YecKoi BaHHbI?

B kakom criyyae TpebGoBaHUSI K MOPUCTOCTM MOKPbITUS Goriee >KeCTKMe: MPW LUMHKOBAHUM UIU npu
HVKENMPOBaHNM U Novemy?

B uem 3akntovatotca Hanbonee XapaKkTepHble OTIIN4YnUA B TEXHONOIMN SNEKTPOOCaAXAeHUA MeTanna B
ranbBaHoMNacTuke no cpaBHEHUIoO C ranbBaHocTernen?

Uem oTnuuyaeTca COCTaB M KOHUEHTpaUUs 9MeKkTponuTa, a Takke pexum 3nekTponusa,
NpUMEHSIEMbIE B ranbBaHOMMACTUKe AN NONyYeHUs NEPBUYHOMO MOKPbLITUSA (3aTSXKKW), OT YCIOBUNA
HaHeCceHUs1 TONCTOCIOMHOrO MeTannM4eckoro ocagka?

KakoBbl TpeboBaHMs K KayecTBY CLENNEHUs SreKTPOOCaXAeHHOro MeTasnfa C OCHOBOW B
ranbBaHonacTtuMke no cCpaBHEHUK C ranbBaHocternen? Kakue Mepbl npeanpuHMMarT  Onda
obecneyeHnst aTnx TpeboBaHnn?

Kakue ycnoBusi cnocoGCTBYIOT COBMECTHOMY paspsay MeTansioB C pasfnuyHbIMW CTaH4APTHbIMU
3MNeKTPOAHbIMY NOTEHLMaNnaMm ¢ 06pasoBaHNeM KOMMNAKTHOrO MOKPbITUSA CriaBom?

Kakvum oGpasoM npu anekTpoocakaeHun ChnnaBoB peluaeTca npobnema avodos? [Mpusegute
npumMepei.

lNoAcHMTE, MOXHO NN MCNONb30BaTb ANEKTPOSINT, CO,Cl,ep)KaLLI,VIﬂ Cyﬂb(*)aTbI mMeanm n UuMHKa ansa
ANEeKTpOoOoCaXXaeHNA NnaTyHn.

CpaBHVITe Ka4vyeCcTBO I'IOKprTVIVI N napameTpbl TEXHOJIONM4YeCKnx npoueccoB XUMUYECKOIO U
SNIEKTPOXUMUNYECKOIO  HUKENMMpoBaHnA, B TOM 4Yucne C no3unummn yyeTa 3KONOrM4ecKom
XapaKTepUCTUKN TEXHOITOTNN.

Mcxoasa us Kkakmx npeanocbiyioK BbI6VIpa}OT ANEKTPOJSINT MEOHEHNA ONA NeYaTHbIX nnaT?

KakoBbl HasHayeHVWe U MexXaHW3M MNPOLECCOB CEeHCUOUNM3auMM U akTUBaLuMu MOBEPXHOCTU Mpu
XUMUYECKOW MeTannusauumn?

B 4eM 0COBGEHHOCTb M KaKOB MEXAaHU3M TpaBleHna meau npu npon3BoacTee nevYaTHbIX nnar?

Uto obecneumBaeT BbICOKYH) CTEMEHb JOKanuM3aumM aHOOHOro pacTBOPEHWUS MNpU pa3MepHOWn
obpaboTke meTanna? Kakyto ponb npu 3TOM UrpaeT paccemBaroLLlast CnoCobHOCTb anekTponuTa?

Kakoe BnusiHMe Ha Ka4yeCTBO aHOLHOW 3MeKTPOXMMMYeckon obpaboTkum meTanna okasbiBaeT pH
anektponuta?

B 4yem 0coBEHHOCTN aHOQHOro MOBEOEHMUSI CMNABOB C TOYKM 3PEHUs 3PEEKTUBHOCTN pasMepHON
3NEKTPOXNMMYECKON 0OPaboTKN?

Kak BnusieT KoHUEHTpauus opTodoCdOpPHON KUCIOTbI U NepeMeLllnBaHne 3MIeKTPONnTa Ha npouece
3MEeKTPONoONMpPOBaHNA Meau U ee cnnaBoB? [laiTe TeopeTMYeckyld MHTeprnpeTaumio MexaHuama
3NEeKTPONONNPOBaHUS.

Kakne npouecchl NpoTekatoT Npy aHOAHOM OKCUAMPOBaHMU antoMUHKS B CEPHON 1 opTodoCdOpHO
kucnote? KakoB MexaHn3m o6pa3oBaHusl TONCTOCIONHOM OKCUAHOMW MIEHKN?

Kakum 06pa30M MOXHO NOJNTy4YUTb OKCUAHbIE NOKPbITUA Ha antoMnUHUK C 3aAaHHbIMU CBOMCTBaAMMU?



43. Kak 1 noyemy W3MEHSIETCA COCTaB 3MEKTPONMTa OKCUAMPOBAHWUSI artoMUHMS B MpPOLIECCE €ro
akcnnyataumm?

44. Kakne cylecTByloT MeToabl YMNNMOTHEHMSI U OKpalUMBaHWS OKCUAHBLIX MMEHOK Ha MOBEPXHOCTU
antoMuHmMa?

45. Kakve npevmyliecTtBa faeT MeTOL 3MeKTpooCaXdeHus MeTanna M3 HEeBOAHOro anekrponura?
MNpuBeguTe npumepsl.

46. Kakori anpoTOHHbIA pacTBOpuUTENb ANS NPUrOTOBMAEHUS 3JMEKTPONuTa antoMUHUPOBAHUA MOXHO
cuuTaTb npegnoytTuTenbHeiM? MNovemy? Kakne TpeboBaHmst K HEMY NPeabsaBATCA?

47. B 4yeM CyLUHOCTb M KakOBO Ha3HayeHne XpomaTupoBaHus n dhocaTnpoBaHmsa NOKPbITUA? Ons Kaknx
NMOBEPXHOCTEN NPUMEHSAIOT 3TN NpoLecchl? X oTnmynTeneHble 0COBEHHOCTN.

20.1.2. KoHTponbHaa paboTa Ne 1

BUNET Ne 1

1. [MpoBeanTe CpaBHUTENbHLIM aHanM3 CBOWCTB 3MEKTPONUTOB MeAHeHus (CynbdaTtHble W
andocdatHole). KakoBo ux HasHavyeHue u ocobeHHocTn? [ainite obocHOBaHWE ONTUMAanbHOro
pexxuma anekTponuaa (NNoTHOCTb TOKa, Temnepartypa).

2. Kakas B3aMMOCBA3b Mexay KOHLUEHTpaunamu cynbdaTta Megum n CepHOM KUCIOThbl B CynbdaTHOM
anekTponuTte megHeHua? Kaknm baktopom orpaHvyeH BEPXHUI Npeaen KOHUEHTpaunm KUCnoThbl?

3. Moyemy npu nNOrpyXeHnn cTanbHOW nnacTuHbl B AUdOcdaTHbIN SNEKTPONUT MEeOHEHUa He
HabnogaeTca npouecc UeMeHTauuuM Meau, XapaKTepHbin Afs  CynbgaTHOro 3anekTponura
MeaHeHuA? oscHUTE MexaHU3M 3TOro SBMEHUS.

4, B amndocdaTtHbIi anekTponut MegHeHus BBoasaT MoH NO;3;™. [pu 3TOM BbIXO4 MO TOKY Meaum C
yBENMMYEHNEM MMOTHOCTU TOKa CHwkaeTcs. OObscHUTE, 3a cYeT Kakmx MOOOYHBLIX peakuuin 3To
NPOMCXOAMNT. A KaKoW NONOXUTENbHbIM 3ddekT HabnogaeTcs npy 3ToM?

5. Kakve ocnoxHeHust MOryT BO3HUKHYTb Npu pabdoTe amdocaTHOM BaHHbI MegHEHUS, B TOM YuUcne
B CBA3M C 0COHBEHHOCTSIMM aHOAHOro npotecca?

6. [ns ranbBaHWYeCKOrO MeAHEHWs [eTaneil B CEpHOKUCIIOM OMEKTPONUTE WCMOMb30BaH TOK
nepemMeHHON MONSPHOCTU C ANUTENBHOCTLIO KAaTOAHOro MMNynbea 1, =8 C M aHOAHOro Nepuoaa T,
=2 C; NNOTHOCTb TOKa KaTogHoro nepuoga i, = 10 A/,z:uv|2, NNOTHOCTb TOKA aHOOHOro nepuoaa i = 5
A/am?, Beixop Mo dhakTnyeckoMmy KatogHoMmy ToKy ans megu coctasun 99%. Kakosa Heobxoaumasi
NPOAOIMKUTENBHOCTL MpoLiecca MeAHeHNs Npu TOMLWMHE MeAHOro NoKpbITUs 20 MKMm?

O npomexyToyHoW aTTecTauumM oby4valolmxcs Nno nporpammamM BbICLLErO 06pasoBaHUs.
KoHTponbHo-u3MepuTenbHble  MaTepuanbl  MPOMEXYTOMHOW  aTTecTaumu  BKIoYalT
TEopeTMyeckMe BOMPOChl, MO3BONAOWMNE OLEHUTb YPOBEHb MOMYYEHHbIX 3HaHWA W”
npakTU4Yeckne 3afaHusl, MNO3BONSIOLWIME OLEHUTb CTerneHb CHOPMUPOBAHHOCTM YMEHUIA U
HaBblkoB. [lpn OLeHMBaHUM WCNOMb3YTCA KONMMYECTBEHHas Likana oueHok. Kputepum
OLIEHNBaAHUSI NPVBEAEHbI BbILLE.



Mpn peanusauMyM OUCUUMIUHBI  C  MPUMEHEHMEM [AMUCTaAHUMOHHBLIX ObpasoBaTenbHbIX
TEXHOSOIMMN OLEHKa 3a 3a4eT/ak3aMeH MOXeT OblTb BbICTaBfeHa Mo pesynbTaTam Tekyllen
aTTecTauum oby4aroLerocs B ceMecTpe.

Tekylwan atrectauus NPOBOAMTCA B COOTBETCTBUM C [onoxeHneM O TekyLlen aTTectaumm
oby4yarolmxcs no nporpammam BbiCWero obpas3oBaHus BOpoHEeXCKoro rocygapCTBEHHOMO
yHMBepcuteTa. Tekywasa atrectaums npoBoautcsa B dopmax yCcTHoro onpoca (cpoHTanbHas
Gecena) U NUCbMEHHbLIX PaboT (BbINOMHEHWE MPAKTUKO-OPUEHTMPOBAHHBLIX 3a4aHUA U OOHOW
KOHTpONnbHOW paboThl).

Ana oueHMBaHWA pe3ynbTaToB O0Oy4YeHWss Ha 3a4eTe C OLEHKOW UCMonb3yeTcs
LLKana:«3a4TeHo», «He3a4TEHOY.

CooTHoLIEeHWe NnokasaTenen, KpMTEPUEB U LUKanbl OLeHMBaHNUSA pe3ynbTaToB 0by4YeHus.

YpoBeHb
Kputepun oueHnBaHns KOMNeTEHUMN chopmmpoBaHH | Lllkana oueHok
oCTH
KOMMNeTeHLn

MonHoe cooTBeTCTBME OTBETa 0OY4YalOLLErOCs BCEM NepeyncrneHHbIM lMoebiweHHbI 3a4meHo
Kputepusim. NpoaeMOHCTPUPOBaHO 3HaHWe pyHaaMeHTarnbHbIX OCHOB ypO8eHb
TEOPETMYECKOWN U NPUKITAOHOW 3MEKTPOXMMUMK, YMEHNE OOBSCHATD
OCHOBHbIE 3aKOHOMEPHOCTU 3MIEKTPO- U XMMUYECKUX NMPOLECCOoB,
NpoTEeKaloLWmX B peakTope,
BnageHue OCHOBHbIMHU HaBblKamMu UHTepnpeTaumm
ANEKTPOXMMMNYECKNX XapaKTEPUCTUK npoLiecca
OTBET Ha KOHTPOSIbHO-M3MEPUTESNbHBIN Matepuan He COOTBETCTBYET basoenll 3a4ymeHo
OOHOMY U3 MNepeyYUcrieHHbIX MokasaTtenen, Ho obyvawwwmnca paet ypo8eHb
npaBuUIbHbIE OTBETHI HA AOMOJTHUTENbHbLIE BONPOCHI
OTBeT Ha KOHTPOIbHO-U3MEPUTENbHbLIA MaTepuan He COOTBETCTBYET lMopoeoenili 3a4meHo
OBYM U3 nepeuyucrneHHblx nokasatenew, obyvawowminca aaet ypO8eHb
HEMOJHbIE OTBETHI HA AOMOJIHUTENbHbIE BOMPOCHI.
OTBeT Ha KOHTPOMbHO-U3MEPUTENbHBLIA MaTepuan He COOTBETCTBYET - He3aymeHo
nepedvncrnieHHbiM  nokasatenam. OOyvalowunca  gemMOHCTpupyeT
OTPbIBOYHbIE, (pparMeHTapHble 3HaHUSA Teopuu, OonyckaeT rpybble
OLUMOKM MpU TPaAKTOBKE NPaKTUYEeCcKMX 3agau

20.2 NMpomexyTo4yHan aTTrecTauus

MpomexyToyHas aTTecTaums No AUCUMUNNMHE OCYLLIECTBMNSETCS C MOMOLLIbIO CNeayoLwmx
OLIEHOYHbIX CPEACTB:

20.2.1 MepeyeHb BONPOCOB K 3K3aMeHY:

1. KJ'IaCCI/Id’)I/IKaLI,VIH ANEKTPOXUMNYECKUX npon3BoacCTB. I'Ipemmyu.l,eCTBa n HeOoCTaTKn
ANEKTPOXNMUNYECKNX NPON3BOACTB.

2. OCHOBHbIe aneMeHTbl aNeKTpoxmummudeckorn cuctembl. Katoabl. AHogbl. Ounadparma.

3. TanbBaHocTerus. ManbBaHoMMacTumka.

4. CTpyKTypa ranbBaHU4eCKknx ocagkoB. BrnivsaHue pasnmyHbiX hakTopoB Ha Ka4yeCTBO MOKPbITUS.
5. PacceuBatoLas cnocobHOCTL aneKkTponuTa.

6. [logrotoBka MNOBEpPXHOCTM nNeped MNOKpbITMEM. MexaHudeckuid cnocob. Xumudeckme u
3NEKTPOXMMUYECKME COCOOLI NOAroTOBKN MOBEPXHOCTH.




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

20.

30.

31.

32.

Ob6opynoBaHue ranbBaHNYeCKMX LiexoB. KOHTPOrb KayecTBa ranbBaHUYECKNX MOKPLITUN.
LinHkoBaHwme. MNpnmeHeHne UMHKOBLIX MOKPbLITUN.

ManbBaHonnacTuka. TexHonorns ranbBaHONIacTMYECKOro MeToaa.

BrnivsiHne pasnuyHbIX hakToOpoB Ha NPOLECC OKCUAMPOBAHUS MeTarnsos.

"anbBaHU4YeCcKoe ocaxxaeHne CnaBoB.

XpomupoBaHue. NMopuctoe 1 6ecnopmctoe XpOMOBOE MOKPLITUE. SNEKTPONNTEI XPOMUPOBaHKS.
MegHeHne. SnekTponuTbl MEAHEHMS.

CpaBHuTenbHas xapakTepucTnuka MeToA0B rmapoanekTpoMeTannypruu.

Onektponutuyeckoe pacduHupoBaHme Meau. Ceipbe. [logrotoBka pyabl.  OnekTpoaHble
npowecchl. YCTPOUCTBO BaHH N 3MEKTPOAO0B.. QNEKTPOIKCTPAKUMNA Mean.

AnekTponuTnyeckoe paduHMpOBaHWe HuKens. TPYAHOCTU padUHMPOBaHMS. ONeKTPOAHble
npoueccol. TexHonornyeckasi cxema npouecca.

TexHornoruyeckasi cxemMa nNpou3BOACTBaA LMHKA. ONeKTPOoAHbIe NpoLecckl. BnvsHue npumeceii.

MeTtoabl nopolukoBor MeTannyprum. CBOWCTBAa MeAHbIX MOPOLUKOB. TEeXHONorus nonyvyeHus
MeOHbIX MOPOLLKOB.

OcobeHHOCTM NpoLecca anekTponum3a pacnasBneHHbIX Cpea.
TexHonoruyeckas cxema nNpon3BOACTBA arntoMUHKS.

MonyyeHne MeTannM4Yeckoro HaTp1s U3 pacnnaea eKoro HaTpa.
MonyyeHne MeTannMYeckoro HaTp1s U3 pacnnaea XfopucToro HaTpus.

Mpon3BoACTBO BOAOPOAA M Kucriopoda. JnekTpogHble npouecchl. lMpuHUMnuanbHas cxema
anekTponusepa.

Mpoun3BoacTBO NEpPEKUCH BOOOPOAA. DreKTPOAHbIE NpoLecchl. TEXHONOrUs Nony4YeHus.

I'Ionyqume Xnopa, werno4yn n sogopoaa ,D,I/Ia(*)parMeHHblM MeToa0oM. aﬂeKTpO,El,Hble npouecchl.
TeOpl/IFl npouecca anekrponunaa.

TexHonorus nony4vyeHuna  Xrnopa, wenoyn wn  BoAgopoada ﬂ,VIa(bpaFMeHHbIM MeToa0oM.
an/IHLI,I/II'IMaJ'IbHaﬂ CXeMa areKkTponunsepa.

npOVI3BO,D,CTBO Xnopa, uwerno4yn n BoOopoda 3J1EKTPOJIM3OM C KUOKUM PTYTHbIM KaTtoaoM.
SJ'IeKTpO,L'J,HbIe npouecchobl.

KOHCTpyKUUsi annapaToB Afs SNEeKTposi3a Xsopa, Wesiouv 1 Boaopoda pTyTHbIM METOAOM.

MonyyeHne xnopa, wenoyn v Bogopoda MembpaHHbIM MEeTOAOM. JMeKTPoOHble MPOoLecChl.
Teopwus npoLecca aneKkTponuaa.

TexHonorus nony4yeHua xnopa, weno4yn n soaopoaa MeM6paHHbIM MeToaoM. anIHLI,I/II'IVIaJ'IbHaH
cxema anekTponusepa.

aﬂeKTpOCMHTe3 HeopraHn4ecknx COEaUHEHUN. I'Ionyqul/le rMNoxrnopuTta HaTpu4.

aﬂeKTpOCVIHTeZB HEeOopraHn4ecknx COEOUHEHWIA. I'Ionyqume XnopaTtosB.



33. OneKkTpoCUHTE3 HEOPraHMYECKUX coeanHEeHUN. [onyvyeHne nepxnopaToB U XIOPHOW KNCMNOThI.
34. OnekTpoCHMHTE3 HEOPraHNYECKMX CoeauHeHn. [onyyeHne nepmaHraHaTa Kanusi.
35. OnekTpocuHTes opraHnyeckmx coeguHeHunn. MNonydyeHune nogadopma.

36. aﬂeKTpOCMHTe3 opraHmn4yeckmx COeaMHEHWNI. aﬂeKTpOXI/IMI/I‘-IeCKOe OKncrneHue anwcbamqecwlx
cnnpToB B Kap60HOBbIe KNCNOTbI

OnuncaHne TexHonormm nposeneHnA

HpomemyTquaﬂ aTtTecTtaumda npoBoaANTCA B COOTBETCTBUUN C lMonoxeHnem o
npomemyTquon arrecrauum o6yqa+ou_u/|xc;| no nporpamMmmam BbICLLETo O6pa3OBaHMﬂ.
KOHTpOJ'IbHO-VI3MepVITeJ'IbeIe mMaTtepunarnbl npomemyTquon artTectaunmn BKIO4YarT
TeopeTnveckne Bonpochl, no3sonAoline oueHNTb YpoBeHb NoJTy4EeHHbIX 3HAHUIA U
npakTnyeckne 3agaHua, no3BonALne oueHNTb CTeneHb CCbOpMI/IpOBaHHOCTI/I yMeHMVI n
HaBbIKOB. I'IpM OUeHnBaHUN NCNoNnb3yTCA Konn4yecTBeHHasa LWKana OueHOK. KleTepvwl
oueHnBaHUA npuBeaeHbl Bbllle.

Mpw peanusauuy AUCLUNINHBI C NPUMEHEHNEM AUCTaHLIMOHHbIX 06pa3oBaTenbHbIX
TEXHOIOIMI OLeHKa 3a 3a4eT/ak3aMeH MOXET ObiTb BbiCTaBreHa no pesynbrtaTaM Tekyllen
aTTecTauum obydaroLlerocs B cemecTpe.

20.2. 2 NepeyveHb 3agaHUN ANA NpoBepKU chopMUPOBAHHOCTU KOMNETEHLUN:

NK-1 Cnocob6eH npoBoAnUTbL COOP, CUCTEMATU3ALMIO U KPUTUYECKUIA aHanus3
Hay4YHOW, TEXHUYECKOMN U NaTeHTHON uHdopmaumm, Heo6xoaMMON ANA peLleHnA
uccnenoBaTeNbCKUX 3a4a4 XMMUYECKOM HanpaBneHHOCTU

1. TexHonorusi nony4eHnss YUCToro MeTarnna u3 rnoaroToBneHHoro obbIYHO
nMpoMeTannypriuyecknm cnocobom YepHOBOro MeTarnna MeTo4oM 3NeKkTponuns3a
HasblBaeTcs:

0 3nekmpopaguHupoeaHue
O 3/1eKMpPO3KCMpaKyusi

0 uemeHmauyus

O 3/1eKMPOCUHME3

2. TexHOsormst KOHTaKTHOro ANEKTPOXNMNYECKOIo BblITECHEHNA OOHUX MEeTasrlioB Apyrmmmn
M3 UX COEAUHEHUN, HaXoasLWMXCS B pacTBopax n pacniiaBax Ha3blBaeTCA:

0 anekmpopaguHuUposaHue

O 3/1eKMPO3KCMpPaKyusi

O uemeHmauyusi

O 3neKTpoxmmuyeckasi pasmepHas obpaboTka

3. TexHosnorus n3rotosrieHne getanen To4Hom oopMbl METOAOM SIOKaSTIbHOroO
3MEKTPOXMMUNYECKOIO pacTBOPEHNS Ha3blBaeTCs :



0 anekmpopaghuHuUposaHue

0 371IeKMPO3KCMpPaKyusi

0 uemeHmauusi

0 3JIeKmpoxumMuyeckasli paaMepHasi obpabomka

4. TexHonornsa n3roToBrneHna MeTananM4ecknx Konuim pas3nnyHbIX NnpegmMmeToB
ANEKTPOXNMUNYECKM OCaXXaeHNeM Ha3blBaeTCaA:

O ea/lbeaHonsacmuka

0 anekmpopaguHuposaHue

0 uemeHmauyusi

0 anekmpoxumu4yeckasi pasmepHasi obpabomka

5. Kakasi nobo4Hasi peakumsi MOXeT npoTekaTb Npuv 3MeKTponun3e B BOAHOM pacTBope
3NeKTponuTa Ha KkaToae:

0 Peakuus ebiOenieHusi Kucropooa;
0 Peakuus ebideneHusi odopoda;
0 3. Peakuus okucneHusi 600opoda;
0 Peakuus okucreHuss Kamooa.

5. Kakasi noboyHas peakuusi MOXeT NpoTekaTb Npu 3N1eKTponnse B BOAHOM pacTBope
3MeKTponMTa Ha aHoae:

0 Peakuus ebidesieHuUs1 Kuc/iopooa;,
0 2. Peakuus ebiOeneHusi 6odopooa;

0 3. Peakuus okucrieHusi Kuciopoda;
0 4. Peakyuss sBoccmaHo8/1eHUs aHoOa.

6. OnekTpoxummyeckme TpeboBaHWUsi K COCTaBY ANEKTPONUTA: NOTEHLMAN OKUCIIEHNS
NCXOAHbIX BELLECTB AOMKEH ObITh!

O [ronoxxumersrbHee [10 cpa8HEeHUK C rnomeHuyuasioM OKUC/IeHUs MOJieKyr
pacmeopumersisa U ompuuyamersibHee o cpasHeHUro ¢ nomeHyuasiom
80CCMmaHo8sIeHUA MOJIeKyr pacmeopumeris;

O ompuuamesibHee 10 CPa8HEeHUr C NMMomeHUyuasioM OKUCJIeHUs
MOJIeKyJ1 pacmeopumerisi U rnosioxxumersibHee rno CpaeHeHUr ¢
nomeHyuasioM e0CCmaHo8J1eHUs1 MOJIeKyJ1 pacmeopumeris,

O rnosfioxKumersibHee [10 cpasHeHUKo ¢ rnomeHyuasnamu oKucrieHus u
80CcCcMmaHoesiIeHUA MOJieKyr pacmeopumelris;

O ompuuyamersibHee [10 cpa8HeHUK ¢ rnomeHyuanamu OKUCIIeHUs U
80CcCcmaHoesiIeHUA MOJIeKyr pacmeopumeris



7. OcHoBHbIe TpeboBaHUSA K POHOBOMY SMNEKTPONNTY:

O He GosKeH ydacmeoeamb 6 peakyusix Ha asiekmpodax u e o6Leme
anekmposiuma, o6s1adamb 6bICOKOU 371eKMpPornpo8oGHOCMbIO;

0 He Oo/mKeH yyacmeosamb 8 peakyusix 8 0bbeme 31ekmponuma,
obradampb 8bICOKOL 371€KMPONPO8OJHOCMbIO;

0 OosxeH yd4acmeosamsb 8 peakKUuusix Ha arekmpodax u 8 obbeme
anekmposiuma, obradamse 8bICOKOU 351€KMPOrpPo8o0GHOCMbIO;

0 He OormKeH yyacmeosamb 8 peakyusix Ha anekmpodax u 8 obbeme
anekmposiuma, obsiadams HU3KOU 351€KMPOrpPo8odHOCMbIO

8. OneKTponM3epoM HasblBaeTcs annapar, B KOTOPOM OCYLLECTBSOT NPOLLecc
anekTponusa. MMHMManbHO HEOBXOAUMBLIMU COCTaBHBLIMM YaCTAMU 3NEeKTponmaepa
ABNATCA. ......

Omeem: kamod, aHOO, Kopnyc (eaHHa) usu 3/1eKMpPoObI, KOPryc (8aHHa)

9. B npoMbILLNIEHHOCTM UCMNONb3YT 6e3gmadparMmeHHble U gnadparMeHHble
anekTponuaépbl. OCHOBHOE Ha3HadeHne gnadparmbl .....

Omeem: (pa3deneHue XuoKux u 2a3006pa3Hbix NPodyKkmos, obpa3yrouiuxcsi Ha
kamode u aHoOde; pa3desieHue npodykmoe, o6pa3syrouw,uxcsi Ha kKamode u aHode;
pa3desieHue npodyKkmoe asiekmposu3a; pa3desieHuUe KamooHo20 U aHOOHO20
npocmpaHcmea; pasdesieHue KamoOHbIX U aHOOHbLIX KaMep)

11. QnekTpoxumuyeckne TpeboBaHMs K KaTOOHBIM SNEKTPOAHBIM MaTepuanam:
noTeHuunan paspsifa MOneKkyn pacTBOPUTENS LOMMKEH ObIThb....... (MeHblwe unu
oTpuuaTtenbHee) Mo CPAaBHEHUIO C MOTEHLMANIOM BOCCTAHOBIIEHNS MCXOOHOIO BellecTBa
(cybcTpaTa).

12. QnekTpoxummnyeckmne TpeboBaHMs K aHOAHBbIM 3NEKTPOAHBIM MaTepuanam:
noTeHunan paspsiaa MOnekyn pacTBOPUTENS LOIMKEH ObIThb........ (6onbLe nnu
NonoXuTernbHee) N0 CPaBHEHMIO C MOTEHLMANOM OKUCIIEHUS UCXOL4HOro BeLecTsa
(cybeTpaTa).

MNK-2 Cnoco6eH nnaHMpoBaTb paboTy M BbIOUpaTb afeKBaTHble MeTOAbI peLleHus
Hay4yHoO-UccrneaoBaTenibCKMX 3a4ay B 0611acTm aHanMTu4Yeckon, onsmveckomn,
HeopraHM4YecKon, OpraHN4YeCcKom U NOSIMMEPHON XUMUMN

1.LleneBas peakuusi, KoTopasi 4OJKHa NPOTeKaTb Ha KaToAe — peakuus BblaeneHme
BoAopoaa. Kakoih MaTepuan anekTpoga cneayeT BblOpaTh:

0 C 8bICOKUM repeHanpsixeHuUem abidernieHusi sodopoda
0 C HU3KUM nepeHanpsixeHuem ebidesieHuUs1 eodopooda

0 He umeem 3Ha4vyeHuUs



O MOSUMEPHbIU

2. LleneBas peakuusa Ha kaToge npoTekaeT ¢ No6OYHON peakumen BblgeneHus
Bogopoaa. Kakon matepuan anektpoaa cnegyet BblOpaTh:

0 C ebICOKUM nepeHanpsikeHueM ebidesieHuUs1 eodopoda
0 C HusKkumMm nepeHanpsixeHuem ebidesieHUss o0opoda

0 He umeem 3Ha4vyeHus

O ronuUMepHbIl

3. B npouecce ocaxaeHus MeaHbIX MOKPbITUN UCNOMb3YTCA pacTBOPUMbIE aHOAbI.
Kakown anekTpoa Hy>kHO BbiOpaTb B KQ4eCTBE pacTBOPUMOrO:

0 epagum,

0 Huckernb,

0 Meosb,

o0 Cnnas medu ¢ HUKenem

4. B npouecce ocaxaeH s HUKeneBbIX NOKPbITUA UCNONb3YIOTCS pacTBOPMMbIE aHOAbI.
Kakon anekTpoa Hy>kHO BbIOpaTh B KQ4eCTBE pacTBOPMMOrO:

o [padut

0 Hukenb,

0 Meos,

o Cnnas medu ¢ HUKenem

5. B npouecce 3neKTPoaKCTpaKkUmmM LMHKa He0BX0AMMO NOsyYeHHbIe LIMHKOBbIE
MOKPbITUSI OTAENSATL OT anekTpoaa. Kakne matepuansl Ans anekTpoaa criegyeT BbibpaTth:

0 AnmuHull,
o0 LluHk,

o Kadmud,

o [pagpum

6. MNpouecc anekTpoocaxaeHUs HUKENS NpoTeKaeT ¢ NapannenbHOn peakumnen
BblAeNeHnsa Bogopoaa, CKOpoCTb KOTOpown 3aBucuT ot pH anektponuTa. Kakme gobaBku HyXHO
BBECTU B ANEKTPONUT 4N4 nogaep>kaHus BbibpaHHoro pH anektponuTa...... (6ygbepHbIe
dobaeku)

7. CTaHgapTHbIM 9NEeKTPOaHbIM NOTEHUMan kKagMus B BOOHOM pacTBOpPE COMM KagMus
(II) paBen —0,28 B.

Ha ocHoBe 3ToN MHAPOPMAaLIMM MOXKHO 3aKNH4YNTb, YTO KaAMMWUEBbIN 3MEKTPOA B pacTBope
CoCl, aBnsieTca anekTpogom



O nepeozo poda
O 8mopoeo poda
0 2a308bIM
O OKUCUMEesbHO-80CCMaHOo8UMEIbHbIM
O UOHCENIEKMUBHbIM,
noTeHuManonpeaensoLwas peakuusi onucbiBaeTcsl ypaBHEHNEM
o Co* +2e=Co
o Co* - e — Co*
o Co* + 3e =Co,

a 3HadeHue AnNeKkTPoaHOro noteHumana npu 298 K, paccuntaHHoe no ypaBHEHMIO
HepHcTa

o E=-0.28 +(2,3RT/2F)-Iga(Co*)
o E =1.81+ (2,3RT/F)-Ig[a(Co**)/a(Co*")]
o E=-0.33+(2,3RT/3F)-lga(Co*")

B 0,01 M anekTponuTte paBHO (OKpYrnNuTb A0 BTOPOro 3Haka)

o E=-0.34B
o E=-025B
o E=-0.28B

8. B TexHONormm rugpoanekTpomeTanyprryeckoro nony4yeHnsa YNCToro HUKens
(anekTpopaduHMpoOBaHNE) MCMONb3YIOT

O 800HbIe pacmeophbi cosel HuKens
O pacrnnasbl conel HUKens.

9. [Mpwv nnaHmpoBaHum paboT HEOBXOANMO YUUTLIBATb, YTO SMEKTPONMUT HUKENMPOBAHUS B
Xo[le aNeKTponu3a sarpasHaeTca noHamm Cu?*, Fe®*, Zn*, Ag” . Vicxoas 13 npumepHo
PaBEHCTBA KOHLIEHTPALMM 9TUX MOHOB, MOXHO NPeanonoXnTb B MEPBYI0 ovepeab Ha
kaTtome 6yneT BblaenaTbcs

o Fe
o Cu
o Zn
o Ag.
Kpome Toro, Hago y4nTbiBaTb, YTO Ha KaTode BMECTE C HUKENEM MOXET BblAeNATbCS

0 eodopod



O Kucrnopod
10. insa pacyeTa macchbl BblAENMBLLErOCs HUKENs crieayeT UCMofb30BaTh 3aKOH
0 ®apades
0 KyrnoHa
o [ebas-Xwokkens
0 HepHcma

COrfiacHoO KOTOPOMY Macca HuKens, BbligenusLuerocs 3a 0,2 4 npu cune Toka 1 A u
BbIXxoe No ToKy 75%, OyaeTt paBHa (OKpyrnnTb 4O BTOPOro 3Haka)

o 016e
o 0,20e
o 0,222

o 023e



