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PABOYAS MPOrPAMMA YYEBHOW ONCLMNITUHBI

B1.B.[1B.01.01 TeopeTnyeckme OCHOBbI 3JIEKTPOXMMUNYECKUX TEXHONOIrUMN

1. lWUnbp v HanmeHoBaHue cneuunanbHocTu: 04.05.01 dyHaameHTanbHaa n
npuknagHas Xumus

2. Mpocdhunb noaroToBkn: PyHAamMeHTanbHast XuMusi B NnpodeccroHanbHOM
obpasoBaHuK

3. Keanudmkauua BbINyCKHUKA: cneunannct

4. dopma obyyeHUR: oYHas

5. Kachepgpa, oTBevaloLwasn 3a peanmsaumio QUCLUUNNUHbI: Kadeapa hmnsnyeckom
XUMUU

6. CoctaButenu nporpammbl: Coukasa Hagexna BacunbeBHa, K.X.H., OOLUEHT

7. PekoMeHaoBaHa: Hay4yHo - MmeToanyeckum CoBeToM XUMMUYECKOoro dakynbteta ot
25.04.2023 npotokon Ne 4

8. YuebHbIn roa: 2025 / 2026 CemecTp: 5



9. Llenu 1 3apaum y4e6HOM AUCLMUNIMUHBI:
Lienbto npenogaBaHns AUCLUMNAWHBI ABNseTcs obyyeHne CTYAeHTOB TeOPETUYECKUM
OCHOBaM TEXHOMOMMN 3NEKTPOXMMUYECKNX NPOLECCOB NONYYEHUS MeTanIMyeckmx NoKpPbITUN,
SMNEeKTPOXMMUNYECKOrO CUHTE3a HEKOTOPbIX OPraHUYEeCKNUX N HEOPraHNYeCKMX BeLLEeCTB

3apaun

HacTosALLEero

Kypca:

oBnageHue

npuHUMnnammn ncnosb3oBaHUA

ANEKTPOXNMUNYECKUNX SIBMIEHUN B COBPEMEHHbIX TEXHONOINAX, O3HakoMneHne C ocobeHHOCTAMM
TUMNYHbIX 3JTEKTPOXNMUNYECKUX NMPON3BOACTB.

10. MecTo yuyebHOM ancumnnuHbl B cTpyktype OOIN: BapuatusHas yacTs 6rioka 1.

,D,J'IFI OCBOEHMSI 3TOM YacTu UuMKna CTyAeHT [OOJDKeH

MMeTb 0a3oBble 3HaHUSA

dyHOaMeHTanbHbIX pasgenoB ou3nkn 1 xummnn, (Npexae Bcero mManyeckon, HeopraHM4Yeckon,

aHanuUTMYeCKOW, OPraHU4Yeckon, XMMWUKU BbICOKOMONEKYNAPHLIX COeAUHEHUN,

XMMUYECKOMN

TeXHOJ'IOFI/IVI); ymMeTb TMPUMEHATb OCHOBHbIE 3aKOHbl XUMUUN WU C*)VISI/IKI/I npu 060y>|</:|,eva|
NOoNy4YeHHbIX pe3yribTaTtoB, B TOM YnUcne C npusrie4eHnem VIH(*)OpMGLI,VIOHHbIX bas AaHHbIX.

11.

I'InaHMpyeM ble pe3ynbTaTtbl
COOTHECEeHHbIe C

nnaHnpyembiMmun

obyyeHns no AuvcumnnuHe/mMoayno  (3HaHus,
pesynbTatamu

(KOMI'IeTeHLl,I/IFlMI/I) N MHOUKaTopaMn Nx AOCTUXKEHUA:

OCBO€EHUA

YMEHUS, HaBbIKn),
obpasoBaTtenbHON  NporpamMmbl

Kog HasBaHue Koa(bl) UHaunkaTop(bl) MnaHnpyemble pesynbTaTtbl 06y4eHns
KOMMNeTeHLmmn
MK-1 | CnocobeH MK-1.1 Ob6ecneunBaet 3HaTb: MeToabl Bbibopa 1 Luenn HanpasreHns
nposogutb  cbop, cbop Hay4HOW, | Hay4YHOro wuccredoBaHus, metToapl cbopa u
cucTeMaTusaumio un TEXHUYECKOn W | aHanu3a nuTepaTypHbIX AaHHbix (pabota c
KpUTUYECKUIA naTeHTHON nepuognyecknmm n3gaHusaMu,
aHanu3  HaydHowm, MHopmMaumn, MOHorpadumsamMmm, MHGOPMaLMOHHBIMKN Ba3zamum
TEXHUYECKOW " HeobOXxoQMMON AONS | AaHHbIX, HOBbIMU NHGOPMALIMOHHBIMU
naTeHTHON peLleHns TEXHOMOorMAMM)
WHcpopmaLum, nccnepoBaTenbCkn | YMETb: dopmynunposaTb Hay4HO-
Heobxogmmon Ans X 3agau uccnefoBaTtenbCckylo npobnemy, nNpoBOAUTb
pelleHns nouck, HakonneHme n o6paboTky HayyHOW
uccneposarenbcku | MK-1.2 CocraBngert UHpopmaumm
X 3agad aHanuMTu4eckum Bnagetb: Metodamu cbopa, obpaboTku wn
XUMUYECKOM 0630p cobpaHHOM | XpaHeHus Hay4HoM WHpopmaLmn,
HanpaBreHHOCTH Hay4HOMN, OCHOBHbIMW HaBblkaMW W TeopeTU4ecKUMu
TEXHUYECKOMN N | 3HAHUSMW NPU COCTaBMNEHWUM aHaNUTUYECKOro
naTeHTHON oT4yeTa n BblibOpe afeKBaTHbIX
nHdopmaLmm no | aKCNepuUMeHTanbHbIX " TEOPETUYECKUX
TemaTtuke METOAOB pelweHuMss 3agad B obnactu
nccrnegoBaTeNbCKOTr | ANTEKTPOXUMUYECKUX TEXHONOTUN
0 npoekTta
MK-2 CnocobeH MK-2.1 CocTtaBnser | 3HaTb: MexaHu3Mm ANEKTPOXUMUYECKNX
nnaHnpoBaTb obun nnaH | peakumn, TEepMOAMHAMWUKY WU  KUHETUKY
paboty " nccrnegoBaHust n | npoueccos
BbIOMpaTh JeTanbHble MNaHbl | YMETb: 0B6BACHUTL OCHOBHbIE
afeKBaTHble OTAENbHbIX CTAAMN | 3aKOHOMEPHOCTU  3NEKTPO- U XMMUYECKUX
MeToAdbl peLleHuns NpoLeccoB, NPOTEKaLWUX B peakTope
Hay4yHoO- BNageTb: OCHOBHbIMMU HaBbIKaMK B
nccnegoBaTernbCKu NCMOMb30BaHNM TEOPETUYECKNX 3HAHUM Mpu
X 3agad B obnactu nnaHMpoBaHnn paboTbl " BblIGOpe
aHannTU4ecKown, ageKkBaTHbIX 3KCMneprMeHTanbHbIX "
dmsmdeckon, TEOpeTMYEeCKUX MeTOOOB pelleHusl 3agady B
HeopraHquCVKoﬁ, MNK-2.2 BuibupaeT 06nacTy aNeKTPOXNMUHECKMX TEXHOMNOTUI
opraHuieckon U 9KCMepUMeHTarnbHbI
I'IOJ'II/IMepHOVI e n pacyeTHo-
xummn TeopeTnyeckue
MeToObl  peLleHus

NoCcTaBIIEHHOMN




3agaun, ucxods U3
NMEIOLLMXCSH
maTtepuanbHbiX U
BPEMEHHbIX
pecypcos

12.1 O6bem AUCUMNNUHBLI B 3a4eTHbIX eguHuLlax/yacax B COOTBETCTBUU C YYEOHbIM
nnaHom — 2 _/ 72 .

dopma NpPoMeXyTOYHOW aTTecTauum - 3aver

13. Bugbl y4ebHoM paboThbl:

TpynoeMKocTb (4achl)
. B Tom No cemecTpam
Bug yuebHom paboTbl Bcero uncne B
wHTEepakTB | No cem. 5 | Necem. | ...
Hou dhopme
AyOMTOpHbIE 3aHATUSA 54 - 54
B TOM YuChe:; nekuun 18 - 18
npakTuyeckme 36 - 36
nabopartopHble -
CamocTtosaTensbHas pabota 18 - 18
UToro: 72 - 72
13.1 CopgepxaHne AUCLUMNIIUHLI:
n/n Peanusauus
pasgena
HaumeHoBaHue pasgena ONCUMNIUHBI C
CopepxaHve pasgena gUCLMNInHbI
ONCLMNITUHBI NMOMOLLbHO
OHNamnH-Kypca,
OYMK *
1. Jlekuum
1.1 OnekTpoxmMmmnyeckue OCHOBHbIE acneKkTbl 3MNeKkTpoXMMmnyeckon uHxeHepuu. | https://edu.vsu
cUcTeMbl B cuHTe3e | Knaccndukaums anekTpoXMMUYECKMX MPOU3BOACTB. | .ru/course/view
XUMUYECKMX NPOOYKTOB CoBpeMeHHble TEHAEHLMM Pa3BUTKS. .php?id=3992
OneKkTpoaHble Martepuanbl. OneKkTpoabl Ha OCHOBE
yrnepogcogepxawux maTtepuvanos. Metannunyeckue
9neKTpoAbl. OnekTpodbl Ha  OCHOBE  OKCUAOB
mMeTannoB. KOMNO3NLMOHHbIE 3NEeKTPoapbl.
Onacpparmbl " MeMObpaHsbI. OneKkTponuThI,
pacTBOpUTENMN. KoHcTpykuum 3NEeMEHTOB
3NEKTPOXNMUNYECKUX CUCTEM
OcCHOBHbIE nyTu WHTEeHCcUrkauum
3NEKTPOXMMUNYECKMX NPOLIECCOB
1.2 OnekTponuTuyeckoe KuHeTnka peakuuin npu anekTpoocaxaeHun metannos. | https://edu.vsu
ocaxpeHne wMeTannoB W | KuHeTuka paspsiga B NPUCYTCTBUM  MOBEPXHOCTHO- | .ru/course/view
cnnaBsoB aKkTuBHbIX  BewectB.  OcobeHHocTM  ocaxaeHus | .php?id=3992
MeTannos n3 KOMMITEKCHbIX 3NEKTPONUTOB.
OneKkTpooCaxXaeHWe LMHKa, HUKend, XpoMa U wux
CN1aBoB
1.3 OneKkTpoxnmmnyeckas TeopeTnyeckue OCHOBbI anekTpoxmmMmnyeckon | https://edu.vsu
obpaboTka NMOBEPXHOCTN | 06paboTKK NMOBEPXHOCTU MeTannoB. | .ru/course/view
MeTannos OnekTpoxmMmmnyeckas pasmepHas obpaboTtka | .php?id=3992
MeTannoB.  ONeKTPONUMTUYECKOoe  TpaBlneHve WU

nonunpoBaHue. KOHBepCMOHHbIe NOKPbITUA. OkcunaHble
NOKPbITUA MeTarnsioB. (DOC(baTHbIe NOKPbITUA




14 OnekTtponus BOAHbIX | KuHeTu4eckme acnekTbl aNeKTpoxmMmnyeckux peakumin. | https://edu.vsu
pacTBopoB 0e3 BbigeneHus | MNepeHoc BewecTBa. TeopeTUieckme OCHOBBI .ru/course/view
MeTannos NpoLEeCCOoB 3MEKTPOXUMMNYECKOrO NONyYeHus .php?id=3992

HEKOTOPbIX MPOOYKTOB.

1.5 ONEKTPOXNMNYECKMNI TeopeTnyeckne OCHOBbI OPraHMYeckon anekTpoxmmuun. | https://edu.vsu
CUHTE3 opraHunyeckmx | BaxHenwue npouecchl opraHun4yeckoro | .ru/course/view
COeUHEHUN anekTpocuHTe3a. OCHOBHbIE OKUCNUTENbHbIE peakunn | .php?id=3992

1 obpasyemble NPpOAYKThl. PeakLmn BOCCTaHOBMEHWS.
2. NpakTnyeckne 3aHATUA

2.1 OnekTpoxmMmmnyeckue MpuHUMNUanebHble CXembl YCTAaHOBOK Ansi npoBeaeHus | https://edu.vsu
CUCTEMBI B CVHTE3€ | anekTponusa n namepeHust noteHumanos. MoaroTtoBka | .ru/course/view
XUMUYECKMX NPOOYKTOB NOBEPXHOCTU Nepen HaHeceHuem nokpbiTun. Beibop | .php?id=3992

nrnowaan MoKpbIBaEMOW MOBEPXHOCTM U hopMbl
obpasyoB B paboTax nNo  3NEKTPOOCAXKAEHMUIO
mMeTannoB. PacnpegeneHue Toka Ha 3nekTpoaax.
PaccewuBatoLas, BblpaBHUBatOLLLASA "
MUKpopaccenBaLLas cnoCOOHOCTb IMEKTPONMTOB

2.2 OneKTponuMTmuyeckoe OnekTpoxummnyeckoe ocaxpeHue Hukensa wu - ero | https://edu.vsu
ocaxaeHue MeTannos CMNaBoB. DNEKTPOXUMMYECKOE OCaXaeHue meam u eé | .ru/course/view
CMnaeoB CMnaBoB. OneKkTpoxnummnyeckoe LUMHKOBaHue. | .php?id=3992

XUMUYECKoe ocaXaeHne HUKens n megu. Xmmmndeckasi
N ANEKTPOXUMUYECKAn MeTannnsauust AManeKkTpUKoB.

2.3 OnekTpoxnmmuyeckas OnekTpoxmmmuyeckas pa3mepHasi obpaboTtka | https://edu.vsu
obpaboTtka NOBEPXHOCTW | MeTarroB. OnekTpoxmMmnyeckoe nonupoBaHue | .ru/course/view
mMeTannos MeTannoB. AHOOQHOE oOKcMaMpoBaHwe anioMuHus. | .php?id=3992

HaHonopucTble  OKCUAHbIE  MAEHKM Ha  OCHOBe
antoMUHNS U TUTaHA.

2.4 OnekTtponus BOAHbIX | DNEKTpoOXMMmn4eckoe nonyyeHne xmnopa u wenouu. | https://edu.vsu
pacTBOpoB 6e3 BblgeneHust | ANekTpoxnmmyeckoe nony4yeHvne nepokcuaa | .ru/course/view
MeTannoB BOAOpOAa. ANeKTponns Boabl. .php?id=3992

2.5 ONEKTPOXNMUNYECKNI KaTtogHoe BOCCTaHOBIIEHME opraHuyeckux | https://edu.vsu
CVHTE3 OpPraHU4ecKnx | coeguHEeHUNn (HMTpOCOEeanHeHMs, rmgpupoBaHue | .ru/course/view
COeUHEHUN HenpeaerbHbIX YrneBogoponoB). AHogHoe okucrieHue | .php?id=3992

OpraHM4yeckux coeauHeHUN (okucnenne
anndaTU4ecKkx CNNpPTOB)

13.2 Pa3sgens! gucumnnuHbl 1 BUAbl 3aHATUN:

Bugbl 3aHsTUI (4acoB)
Ne HanmeHoBaHue pa3sgena S
CamocTosATenbHas

n/n OUCLMMNNUHBI JNlekuun | MNpaktnyeckne | JlabopaTopHbie pa6ota Bcero
OneKkTpoxnMmnyeckme

1. | cuctembl B CUHTE3E 4 6 3 13
XUMWYECKUX MPOAYKTOB
OrneKkTponnTnyeckoe

2. | ocaxgeHne MeTannoB M 3 10 3 16
CnraBoB
OnekTpoxnMmnyeckas

3. | obpaboTka NOBEPXHOCTM 5 8 3 16
MeTasnsos
OnekTponus BOAHbIX

4. | pactBopoB 6e3 BblgeneHus 4 10 5 19
MeTannos

5. ONEKTPOXNMUNYECKNN cnHTe3 > > 4 8
OpraHNYecKknx coegnHeHumn
Wtoro 18 36 18 72




14. MeToanyeckue ykasaHus Ansi 00y4aroLMXCA NO OCBOEHUIO AUCLUNIIUHDbI

CocTaBneHune KoHcnektoB. CamocTosiTenbHOE W3ydYeHUe OTAernbHbIX Tem. BbinonHeHve
AOMalUHUX 3agaHui. MNogrotoBka kK nabopaTopHbIM 3aHATUSM. [logrotoBka K TeKyllen u
MPOMEXYTOYHOW aTTecTaLum.

Mpwn peanusauuu AVCLMMINHBI c NCMonb30BaHEM ANCTaHUMOHHBIX
obpasoBaTenbHbIX TEXHOMNOMMM MCNONb3YHTCS NHCTPYMEHTbI SMEeKTPOHHON
WHpopMaumoHHo-0bpasoBaTensHon  cpegbl  BIY  «OnekTpoHHbIn  yHuBepcuTteT BlY»
(https://edu.vsu.ru) n/vnun “MOOK Bry” (https://mooc.vsu.ru), cepBuChl

BuaeokoHdpepeHuun (BigBlueButton, Zoom, Discord wn ap.), 93nNeKkTpoHHast Mo4Ta,
MECCEHIKEPbI N COLICETU.»

15. NepeveHb OCHOBHOM U AONONHUTENbLHOW NMUTEpPaATYpPbl, PECYPCOB UHTEPHET,
Heo6X0AUMbIX ANl OCBOEHUSI AUCLUNIIUHbI

a) OCHOBHas nuTtepartypa:

Ne n/n McTouHMK
1 Mnut B. Onektpoxmumusa B matepuanoBegeHumn: [ydebHoe nocobue] / B. MnuT ; nep. ¢
' anrn. O.0. YapkuHa, J1.A. duwront, A.A. MutpocaHoBa.— Mocksa : BUHOM.
JlTabopatopus 3HaHui, 2015 .— 446 c.
2 Kosagepos O.A. CoBpeMeHHbIE XMUYECKNE NCTOUHMKM TOKa : y4ebHoe nocobume / O.A.

Kosapepos, A.B. BeegeHckuin .— WN3a. 2-e, ctep. — CaHkt-lNeTepbypr ; Mocksa ;
KpacHogap : JlaHb, 2017 .— 130 c.

0) gononHuTenbHasa nuTepaTtypa:

Ne n/n N CcTOYHMK
HamackuH B. B. Snektpoxumus : [ysuebHoe nocobue ang ctya., oby4. no

3. HanpasneHuto nogrotT. "Xumua"] / b.6. Jamackun, O. A. MeTtpun, I'. A. UnpnnHa .—
WN3g. 3-e, ncnp. — Cankr-lNMeTepbypr [v gp.] : Jlanub, 2015 .— 670 c.

4. Ponayrun B.U. ®dusmkoxummsa nosepxHoctu / B.W. Pongyrun. — M. : LUYT1 UHTennexT,
2008. — 568 c.

5. Menuxos N.B. dnsmko-xmumnyeckas apontouuns teepgoro sewecrsa / N.B. Mennxos. —
M.: BMUHOM, 2006. — 309 c.

6. Fambypr KO.[l. Teopusa n npakTuka anektpoocaxaeHuns metannos / KO.. Fambypr,
Ix.3aHrapu - M. : BUHOM, 2016. - 438 c.
MoeeTknH B.B. CTpykTypa u CBOWCTBA aneKTponutuyeckmx cnrasos / B.B. MNoBeTKuH,

7. .M. KoseHckun, FO.U. YctuHoswmukos. — M.: Hayka, 1992. — 255 c.
Cyspanes W.1. HaHoTexHomnorms: U3NKO-XMMUS HAHOKMACTEPOB, HAHOCTPYKTYP U

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

9 Momoranno A.Q. HaHouwacTuubl metannos B nonumepax / A.[l. NMomoranno, A.C.

) PoseHbepr, U.E. YdonaHa. — M. : Xumus, 2000. — 672 c.

MwuHbko H.N. MeToabl nonyyeHus n ceonctea HaHoob6bekToB / H.U. MuHbko, B.B.

10. CrtpokoBa, WN.B. XepHosckuii, B.M. Hapues. — M.: ®nuHTa : Hayka, 2009. — 168 c.
Pamonan H.I'. dusmnyeckne n xmmmdeckme ocHoBbl HaHoTexHonorun / H.I'. Pambuan,

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

12. MpuknagHas anektpoxmumus / nog pea.A.N.Tomunosa. — M.: Xumuns, 1984. — 520 c.

13 Jlykomckum KO.A. dnsmko-xmmmyeckmne ocHoBbI anekTpoxmmun. / KO.A. Jlykomckmi, HO.[.

' Mambypr. — JonronpyaHein: MHtennekt, 2008. — 423 c.
14. Anektpoxmmuns /S.Mnomangp v gp. — M.: TexHocdepa, 2008. — 359 c.
15 BapabouwknH A.H. SnekTpokpuctannunsauusa ns pacnnaeneHHbix conen /A.H.

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

B) MHCPOPMAaLMOHHbIE 3NEKTPOHHO-06pa3oBaTerbHbIE pecypChbl:



https://info.vsu.ru/SRedirect/C0A90F88/edu.vsu.ru
https://info.vsu.ru/SRedirect/C0A90F88/mooc.vsu.ru

Ne n/n NcTouyHUK

16. | 3oHanbHasa Hay4YHasa Gubnmoteka www.lib.vsu.ru

17 KoseHckun V.M. MeTtannosegeHue nokpbituii / .M. KoBeHckun, B.B. MNoBeTknH. — M.:
" | CIT NuTtepmeT NHxuHmpuHr, 1999. — 296 c. http: // www.galvanicrus.ru /lit /books.php

18 MpuropsH H.C. ®occatmposanue. / H.C. NpuropsH, E.®. Akumosa, T.A. BarpamsH. —
" | M.: Tnobyc, 2008. — 144 c. http: // www.galvanicrus.ru /lit /books.php

19. | MHTepHeT nopTan ansa xumukos http://www.chemweb.com

20. | WHTepHeT-pecypchbl - bubnuoteka http://www.twirpx.com

21. MopTan Hay4yHO-TexHMnYeckon nidopmaunmn 36 Hedtb 1 MNas 2007www.nglib.ru

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

23 YOMK «TeopeTuyeckne 0CHOBbI ANTIEKTPOXMMNYECKUX TEXHONOIMMIA 3 K»
" | https://edu.vsu.ru/course/view.php?id=3992

16. lNepeyeHb Yy4eOHO-MeTOAMYECKOro obecne4vyeHusi ANA CaMOCTOATENIbHOM

paboTbl (yuebHo-memodudeckue pekomeHdayuu, nocobus, 3adadyHUKU, MemoduyecKue yKkasaHus ro
8bIMOJIHEHUK MPaKMUYeCKUX (KOHMPOIsbHbIX) pabom u 0p.)

Ne n/n NcTo4uHmKk
dunsmkoxmmumsa npoueccoB daszoobpasoBaHnsA [ANEKTPOHHLIN pecypc] : y4ebHo-
1. meToandeckoe nocobue / coct.: C.H. Ipywesckasd, H.B. Coukas. — BopoHex :

MN3patenbckun gom BIY, 2018 .— 96 c.

C60opHMK BOMPOCOB M 3afady No NPUKNagHoM aNeKTpoXumMmm : y4ebHo-meTogmyeckoe
2 nocobwue / coctasutenu: E. B. BobpuHckas, H. B. Coukas, O. A. Kosagepos .—
BopoHex : Msgatenbckun gom BI'Y, 2019 .— 79 c.

TeopeTudeckne OCHOBbI 3NIEKTPOXMMNYECKMX TexHonormn Pasgen 1. OcHoBbl
aneKkTpoxmmum : y4ebHo-meTogmyeckoe nocobue ansa Bysos / cocT. : O.B. Jonrux, H.B.
Coukas, C.H. NpyweBckass .— BopoHex : Mi3gaTenbcko-nonurpacuyecknii LeHTP
BopoHexckoro rocygapcreseHHoro yHmsepcuteta, 2013 .— 38 ¢

17. UHcpopMaLMOHHbIE TeXHONOrMu, UCNonb3yemMble ANA peanu3auum y4yebHomn
AUCLMNIIMHDbI, BKIHOYas nporpaMmMHoe obecnevyeHne u MHPOpMaLMOHHO-CNpaBOYHbIe
cucrtembl (MpyM HeO6Xo0AMMOCTH)

Mpun peanusaunm y4ebGHON ANCUUNANHBI MCMOSNb3YIOTCA 3NIEMEHTbI ANIEKTPOHHOrO 00YYeHNs 1
pasnuyHble ANCTaHUMOHHbIE 0Bpa3oBaTerbHble TEXHONOrMK, No3sonstowmne obecneynBaTb
onocpenoBaHHOE B3aMMO4eNCcTBue (Ha paccTosHUKN) npenogaBaTtenen n oby4daroLmnxcs,
BKITHO4Ast MIHCTPYMEHTbI 3NIEKTPOHHON MHOpMaLMoHHO-06pa3oBaTensHom cpeabl BIY
«OnNeKTpoHHbIN YHMBepenuTeT BI'Y» (https://edu.vsu.ru) n/vnn “MOOK BI'y”
(https://mooc.vsu.ru), npoBeaeHne BebnHapoB, BUOEOKOH(EPEHUMI (B TOM Yncne
crnpumeHeHnem cepsmcoB Zoom, Discord n ap.), B3aMmoaencTeme B COLCETSAX, MOCPEACTBOM
3NEKTPOHHOWN NOYTbI, MECCEHXXEPOB.

18. MaTepuaano-TeXHuquKoe obecnevyeHue AUCUNNIINHBI:

YuebHuKM, y4ebHble nocobusi, 3aaaqvHuKkn, MynbTU-Meama TEXHUKA. YCTaHOBKM ANS M3MepPEeHUs:
3NEeKTPONPOBOAHOCTM; Y4EeOHbIN KOMMNEKC « XUMUS»; MIOHOMEPbI, TEPMOCTaThbl, NOTEHLMOCTATbI,
3MNeKTPOAbI, ANEKTPOXUMUYECKME SYENKN, MyNbTUMEANAHOE 06opyaOBaHNE

19. OueHouYHble cpeacTBa ANA NpoBeAeHUA TeKywen U  MNPOMEXYTOYHOM
aTrectaummn

Mopsok oueHKn ocBoeHust obyyarowmmmcs yyebHoro matepumana
onpenensieTcsl cogep)xaHnem cneayrLwmnx pasaenoB ANCUUNINHDIL



http://www.lib.vsu.ru/
http://www.galvanicrus.ru/
http://www.galvanicrus.ru/
http://www.chemweb.com/
http://www.twirpx.com/
http://www.nglib.ru/
http://window.edu.ru/
https://info.vsu.ru/SRedirect/C0A90F88/edu.vsu.ru
https://info.vsu.ru/SRedirect/C0A90F88/mooc.vsu.ru

HaumeHoBaHve NuaukaTop(bl)
I.',\ﬁ, pasqiena ANCUMNIMH.I Ko“:l';?;;a” [OCTVXEHS] Ouerounele cpenctsa
(moayns) 4 KoMneTeHummn
OnekTpoxnMmnyeckme
9, | CVCTEMBI B ChHTESE MNK-2 MnK-2.1, NK-2.2 MpakTnueckoe 3agaHune
XUMUYECKNX MPOAYKTOB
AnekTponuTnyeckoe
ocaxaeHune metannos n | MK-1, NMK-2 MK-1.1, NMK-1.2,
2. CNNABOB MK-2 1-MK 2.2 KoHTponbHasa paboTa
OnekTpoxnMmmnyeckas
obpaboTtka MK-1, NK-2 | NK-1.1, NK-1.2,
3. MOBEPXHOCTI METANNOB MK-2.1.MK 2.2 MpakTuyeckoe 3agaHve
ONeKTPOnM3 BOAHbIX
pacTtBopoB 6e3 MK-1, NK-2 MK-1.1, NK-1.2
4. ; ’ Mpa eckoe 3ajaHue
BblAENEHUs MeTarnoB MK-2.1-MK 2.2 paKTuieck Ak
ONEeKTPOXNMMNYECKNI
CUHTE3 OpraHn4ecKmnx MK-1, MK-2 MK-1.1, NK-1.2
5. ; ’ Mpa eckoe 3agaHue
COBMHEHMIA MK-2.1-MK 2.2 PaKTU4ECKoe 3ananm
MpomexyTouyHasi aTTecTauus MepeyeHb BONpocos
dopma KOHTpons — 3a4eT
20. TunoBble OLEHOYHbIE CcpeacTBa U MeToAMYECKUe MaTepuanbl, onpegensiowme

npoueaypbl OLeHUBaHUSsA

20.

1 TekywWun KOHTPONb ycneBaemMocTu

KOHTpOﬂb ycneBaemMoCTu no gucuuniinHe ocyuwlectBlisieTCcA C NOMOLWbIO cleayrownx
OLUEeHOYHbIX CpeAcCTB:

20.

01

02

03.

04.

05.

06.

07.

1.1 MNMepe4yeHb NpaKTU4YECKUX 3aQaHNMN

. Uem otnuuaetcs nonapmn3dyemMmocCTtb OT nondapu3aumm n Ha Kakue cBoWcTBa ANEKTPOXUMNYECKUNX
I'IOKprTVIVI OKa3bIBaeT BNsIHME KaXkaas N3 9TUX BENNYMH?

. C KakoW Uuenbl B 3MEKTPONUT ONs HaHeceHUsl 3MNEKTPOXMMMUYECKOrO MOKPbLITUS BBOAUTCS
anekTponposoasilasa aobaska? MNpueeanTe NpUMepsl.

Kakoe BnusaHne Ha Ka4ecTBO NOKPbITUA OKa3blBaeT PpacCTOAHMNE Mexay KaToaoM M aHOOOM, a Takxke
BHYTPEHHUE pa3Mepbl ranbBaHNYECKON BaHHbI?

Kakon una napamMmeTpoB Npu HaHEeCEeHUN INEKTPOXMMUYECKOIO MOKPbLITUA ABIAETCA bonee BaXXHbIM:
BbIXOA MO TOKY MeTanna nnn paccemsaroLlas cnocobHoCcTb SﬂeKTpOJ'IVITa?

Kak BnusieT Ha paccevBatoLLyo CNOCOBHOCTL XapakTep 3aBUCUMOCTY MEXAY KaTOAHOMN MAOTHOCTLIO
TOKa U BbIXOAOM MO TOKy MeTanna? YTo nydule: ecnn ¢ pocTOM MMOTHOCTM TOKa BbIXOA MO TOKY
yBenuuuneaeTcsa Unu, HaobopoT, ymeHbllaeTca? OTBET MOTUBMPYITE.

Kakve cakTopbl BNUSIOT Ha pacceuBalollyto CnocobHOCTb anekTponuta? Kakyio ponb npu 3T0OM
urpaeT Tun anekTponuTa (NPOCTON, KOMMEKCHbIN)?

N3 kakvx npegnocbinok MCXoOAT Npy BblGOpe TOMLMHbI 3aLUMTHOrO MNW 3aliMTHO-AEeKOPaTUBHOro
NOKPbITUSA?
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MN3BecTHO, 4YTO OAHa W3 BO3MOXHOCTEW YBENUYMTb CKOPOCTb HaHECEHUs! SNEKTPOXUMMUYECKOro
MOKPLITWS CBSI3aHa C MOBbILUEHWEM KOHLIEHTpaLuy paspsiKaloLmxcs UOHOB, O4HAKO, 3TO yxyAwaeT
3KOMorMYeckne nokasaTenu TexHorornu. Hasoeute gpyrue cnocobbl MHTEHCUUKALMK NpoLiecca.

MpoaHanuanpyiTe NpenMyllecTsa U HegocTaTkM Hanbonee U3BECTHbIX 3NEKTPOSIMTOB LIMHKOBAHUS.
[aiiTe o6oCcHOBaHME ONTUMAaNbHOTO peXxuma 3reKTponusa (NoTHOCTb Toka, TemnepaTtypa). B kakux
criyyasx npUMEHSIOT T€ UMK UHbIe SNEKTPONUTLI AN HAHECEHUS 3aLLUUTHBLIX LIMHKOBBLIX MOKPbLITUA?

I'quemy 3alMTHbIE CBOMCTBA LIMHKOBOIO NOKPbITUA B NpouUecce aKcnyataunm ynyywarTCA U KakoB
MEeXaHWN3M 3TOro SBNeHnn?

MoxeT nn 6bITb LMHKOBOE NOKpbITHNE 3aLLI,I/ITHO-ﬂ,eKOpaTMBHbIM? OTBeT nosicHuTe.

Haszoeute Hanbonee I'IpOCTOﬁ crnocob yoaneHuna npmmeceﬁ xXenesa n Hukenda us Cyﬂb(baTHOFO
ANeKTposInTa UMHKOBaAHUA.

Kakum Hanbonee OOCTYNHbIM CnocoboM MOXXHO npmBecTn BaHHY LUMHKOBaAHNA B pa6oqee COCTOdAHMe,
€CInn KOHUEeHTpauua UMHKa B SNEKTPOoNInTe OOCTUrna BepxHero 4onyctmmMmoro npep,ena?

Moyemy npu pacyeTe NPOAOIPKUTENBHOCTM HAHECEHMS MOKPbITUS B KOJIOKOMbHOM U OCOBEHHO B
H6apabaHHOM ranbBaHWYECKOW BaHHE criefyeT UCXOOUTb U3 3HAYeHUS KaTOAHOM MMOTHOCTM TOKa
6onee HWU3KOro, YeM PeKOMEH0BaHHOE ANs CTAUMOHAPHON BaHHbI?

[poBeauTe cpaBHUTENbHLIA aHann3 CBOWCTB 3MNEeKTPONuUToB MeaHeHud. KakoBO KX HasHaveHue n
ocobeHHocTn? [avite ob6OCHOBaHVME OMNTMMAaNbLHOMO peXuMMa dnekTponu3a (NNOoTHOCTb TOKa,
TemnepaTypa).

MoyemMy npu nNOrpy>XeHUM cTanbHOW nNnacTuHbl B AMGOCHATHBIA SMEKTPONUT MEOHEHMS He
HabniogaeTca npouecc LUeMeHTauuMu Megu, XapakTepHbli Ans  cynbdaTHOro anekrponuta
MeaHeHna? [MosAcCHUTEe MexaHU3M 3TOro sABNEHUs.

Kakas B3aMMOCBSA3b MeXay KOHUeHTpauusmu cyrnbdaTta Meaum u CEpHOM KUCHOTbl B CynbdaTHOM
3NEeKTponUTE MeaHeHna?

Kakvne ocrnoxxHeHust MoryT BO3HUKHYTb Npu paboTe andoccaTtHON BaHHbI MEOHEHUS, B TOM Yucne B
CBSA3U C 0COBEHHOCTAMU aHOAHOro npouecca?

Kakoe 3HaueHune umetoT NMAB B cynbgaTHbIX 3f1eKTponMTax LMHKOBaHUS, MegHenus n ap.? Kakoe
MexaHu3Mm BnusiHug NAB Ha KauecTBO NOKPLITUA?

Mpy 3NeKTPOOCaXAEHUN U3 CynbgaTHOrO IMEKTPONUTa MEAHEHUS UMW LMHKOBaHWS 0BpasyoTcs
3HaunTenbHO 6onee  KPYMHOKPUCTANIMYeckMe OCafku, 4YeM U3  CynbaTHOro 3nekTponuTa
HUKenMpoBaHusi. OBbsACHUTE MpUYMHY 3TOro  siBrieHus. [louyemMy B nocrnegHeMm  criyyae
pacceuBatoLias CrnocoBGHOCTb ANEKTPONUTA Hauny4LLas?

I'quemy 3alMTHbIE CBOWMCTBA OBOWNHOIO M TpOVIHOFO HUKeNeBOro nokpbiTnda npu TOW Xe TomnwmHe
3aMeTHO Bbille, YeM OOHOCONHOro NOKPbITUA Hukenem? KakoBbl TexHorornyeckme ocobeHHoCTU
nony4yeHna Kaxnoro 3 HassaHHbIX BUOOB I'IOKprTI/Iﬂ?

Onuwnte MexaHu3Mm 1 ycrnoBus nepexoda HUKeNeBOro aHoda B MacCMBHOE COCTOsIHME Mpu paboTe
cynbcaTHON HMKeNEeBOWM BaHHbI. KakoBbl MyTW MOBLILLEHUS MIOTHOCTM TOKa NaccuBaLmm HUKena?

Bbixog no Toky Bogopoda Npv LIMHKOBAHWM M HUKENUPOBaHWM M3 CynbMaTHbIX SMEKTPONMTOB
npubnuantTenbHo oauHakoB. Mexay Tem Ans HUKENEBOro MOKPbITUS XapakTepHa MMTTUMHroBas
MOPUCTOCTb, KOTOPYHO CBA3LIBAIOT C KAaTOAHLIM BOAOPOAOM, @ Ha LMHKOBBLIX MOKPLITUAX MUTTUHF He
Habnogaetca. O6bACHUTE NPUYMHBLI MTUTTUHIOOOPa30BaHMS MPU HUKENUPOBAHMM U Mepbl 60pbbbl C
HUM.
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KakoBbl NyTWM WMHTEHcU(MKaLMM npoLecca HUKeENMPoBaHWA? lMoyeMy Mnpu MOBLILIEHUM KaTOOHOW
MAOTHOCTU TOKA MPU HUKENVPOBaHWK criedyeT cHuxaTb pH cynbgaTHoro anektponuta?

I'quemy npn HUKENNpPpoBaHMN HEeNb3A NpepbiBaTb 3JIEKTPOSIN3 U TEM bonee paxe KpaTKoOBpEMEHHO
n3Bnekatb NnoABECKY C AeTtandMuy n3 ranbBaHNYECKON BaHHbI?

B kakom cny4ae Tpe6OBaHI/IF| K MOPUCTOCTU MOKPbITUA bonee xecTkue: npn UMHKOBaHUMN UINN MpU
HUKEeJNTMpPpOBaHUN U noqemy?

B 4em 3akntovatoTcs Hanbonee XapaKTepHble OTIIN4YNA B TEXHONIOTMKN ANEKTPOOCaXaeHna meTarnia B
ranbBaHoOM1acTnuke no cpaBHEHUo C ranbBaHocTernen?

Uem oOTnMYaeTcs COCTAaB W KOHLEHTpaUWUA SMeKTponuTa, a TakkKe pexum 3nekTponuaa,
npuMeHsieMble B ranbBaHONMacTuke AN NonyvyeHnss NepBUYHOIO MOKPLITUSA (3aTSKKK), OT YCIOBUM
HaHeceHWUs: TONICTOCIOMHOro MeTanIMyeckoro ocaaka?

KakoBbl TpeboBaHMS K KayecTBY CLEMNSIEHUsI SMEKTPOOCaXAEHHOro MeTanna C OCHOBOW B
ranbBaHoOMMacTUKe MO CpaBHEHWO C ranbBaHocTerven? Kakue Mepbl npenpuHUMaloT  Ans
obecneyeHnst 3TUX TpeboBaHNN?

Kakue ycnoeus cnocoGCTBYHOT COBMECTHOMY paspsdy MeTansioB C pasfuyHbIMU CTaHAAPTHLIMU
3MEeKTPOAHBIMU NOTeHLManammn ¢ o6pa3oBaHneM KOMMAKTHOTO MOKPbLITUSA CNiaBoM?

Kakum obpasom npu 3nekTpooCaxAaeHWW ChnnaBoB pellaeTcs npobnema aHogos? [lpusegute
npumepbl.

MosicHUTe, MOXHO M MCMONb30BaTb JMEKTPONUT, CodepXalimi cynbdatbl MeguM M LUMHKa ans
3NEKTPOOCAXKAEHUS NaTYHW.

CpaBHMTe Ka4yecTBO I'IOKprTVIl7I N napamMeTpbl TEXHONIONM4YeCKnx npoueccos XMMUYECKOIO U
ONEKTPOXMMUNYECKOTO  HUKeNnunpoBaHuUA, B TOM 4ucne C no3unummn yyeTa 3KONOrn4yeckomn
XapaKTepUCTUKN TeXHOJI0rnun.

Mcxoaa ns kakmx npeanochblyioK BbI6VIpaIOT ANEKTPOSINT MeAHEHNA ONA NeYaTHbIX nnat?

KakoBbl HasHa4yeHWe M MexXaHWu3m npoueccos ceHcubunusauum u akTuBaumm NOBEPXHOCTN Npu
XUMUYECKO MeTannmsaumm?

B 4em 0CoBGEHHOCTb M KakOB MeXaHW3m TpaBneHna mean npu npon3BoacTee nevYaTHblX nnart?

Uto obecneuvBaeT BbLICOKYK) CTENEHb fOKanuM3auuMu aHOOHOr0 pacTBOPEHWA Mpu  pasmepHom
obpaboTke meTtanna? Kakyto ponb npu 3ToOM UrpaeTt pacceusaroLLas cnocobHOCTb anekTponuta?

Kakoe BNUsiIHME Ha Ka4eCTBO aHOOHOMW 3NeKTpoxumudeckon obpaboTku meTanna okasbiBaeT pH
anektponuta?

B 4yem ocobeHHOCTU aHOAHOro NMoBeAEHWsI CMNaBoOB C TOYKWU 3peHust 9PEKTUBHOCTU pasMepHOM
ANEKTPOXMMU4eCckorn obpaboTkn?

Kak BnusieT koHUEHTpaums opTodocOpHON KUCIOTbI U NepeMeLLBaHne 351eKTpPonnTa Ha npouecc
3MeKTPOonoNMpoBaHna Meau U ee cnnasoB? [aiiTe TeopeTMYecKylo MHTeprnpeTauuio MexaHu3ma
3MEeKTPOononMpoBaHus.

Kakue npouecchbl NpoTekatT Npy aHOAHOM OKCUOMPOBaAHMM antoMUHUA B CEPHON U OPpTOPOCEHOPHOMN
kncnote? KakoB mexaHnam o6paszoBaHust TONCTOCNONHOW OKCUOHOW NIIEHKN?

Kakum 06p830M MOXHO NOJTy4YUTb OKCUOHbIE NOKPbITUA Ha alntoMUHUN C 3aaHHbIMU cBOMCTBAMMU?



43. Kak n novyeMy M3MEHSIETCA COCTaB 3MeKTponMTa OKCUMOUPOBAHMSA antoMWHUS B MNPOLIECCE €ro
akcnnyaTauun?

44. Kakve cCywecTBYlOT MeToAbl YNIOTHEHWS W OKpalIMBaHUSA OKCUAOHbLIX MNEHOK Ha MNOBEPXHOCTU
antoMmHua?

45. Kakvme npeumyllecTBa OaeT MeTofd 3MeKTPOooCaXOeHUs MeTanna M3 HeBOAHOro anekTponuta?
MpuBeauTe NpUMepsI.

46. Kakol anpOTOHHbIA pacTBoOpuUTErNb AOfs1 MPUrOTOBMNEHUS 3MNEKTPoNMTa antoMUHUPOBAHUS MOXHO
cuntaTb npeanovTuTeneHbeiM? Moyemy? Kakue TpeboBaHust K HeMy NpeabaBnsoTCa?

47. B 4eM CyLLHOCTb M KakOBO Ha3Ha4YeHue XxpoMaTupoBaHus u pocdaTmpoBaHus NOKpPbITUI? Onsa kakmnx
NMOBEPXHOCTEW NPUMEHSIOT 3T Npouecchl? VX oTnnunTensHble 0cCO6eHHOCTU.

20.1.2. KoHTponbHas paboTta Ne 1

BUNET Ne 1

1. lMpoBegouTe CcpaBHUTENbHbLIA aHanNuM3 CBOWCTB 9SNIEKTPONMTOB MegHeHus (cynbgaTHble U
audocdatHble). KakoBo mx HasHayeHue n ocobeHHocTn? [ante obocHoBaHME ONTUMAanNbLHOro
pexuma anekTponuaa (nnoTHOCTb TOKa, Temneparypa).

2. Kakas B3aMMOCBSi3b MeXAy KOHLEHTPaLMSMU CynbdaTa Meau U CEPHON KUCIOTbl B CYnbdaTHOM
anekTponuTe MeaHeHus? Kakum hakTopom orpaHuYeH BepXHUii npeaer KOHLEHTPaUMmn KUCIoTbl?

3. Touemy npu MorpyxeHWn cTanbHON NMAaCTWHLI B AMOCHATHBIA IMNEKTPONUT MEOHEHWSI He
HabniogaeTcs Npouecc LeMeHTauuu MeaW, XapakTepHbll aOns  cynbgaTHOro anekTponuta
MegHeHna? osacHUTE MexaHM3M 3TOro SBMEeHUs.

4. B amdocdaTHbii anektponut mMegHeHus BBoasaT MOH NOs™. [pu aTOoM BbIXOo4 Mo TOKY Meaum C
yBenuMyeHnemMm nnoTHOCTU Toka CHmxaeTcs. O6bAcHUTE, 3a CHET Kakmx NoBOYHbIX peakuuin 3To
NPOUCXOAMT. A Kakon NONOXUTENbHbLIN 3ddeKT HabnogaeTcs npu 3TomM?

5. Kakne ocrnoXxHeHusi MoryT BO3HWKHYTb Npu pabote audocdaTHOM BaHHbI MEQHEHUS, B TOM YMUCre
B CBSI3M C OCOBEHHOCTAMM aHOAHOro npolecca?

6. [ns ranbBaHW4YEcKOro MeAHEHWs [eTaneil B CEPHOKMCIIOM JMeKTPONMTE WCMOMb3oBaH TOK
nepeMeHHON NOMNSAPHOCTU C ANUTENbHOCTBIO KAaTOAHOINo MMMyrbca =8 C U aHOAHOro Nepvoaa Ta
=2 c; NfOTHOCTb TOKa kaTogHoro nepuoga ik = 10 A/aM2, NNOTHOCTb TOKa aHOAHOro Nepuoa ia = 5
A/om?, Beixoa no akTu4eckoMy KaToAHOMY TOKY Ansi Mean cocTaBun 99%. KakoBa Heobxopaumas
NPOAOIMKNTENBHOCTL MpoLecca MeaHEeHVs NPy TOMNWWHE MeAHOro NOKpPbITMA 20 MKM?

O npomMexyTo4yHOW aTTecTauumn obyvarLmnxca no nporpaMmmam BbiCLLEro obpasoBaHus.
KOHTpONbHO-M3MepUTEnbHblIE ~ MaTepuanbl  NPOMEXYTOYHOW  aTTecTtaumMuM  BKIYaroT
TeopeTU4eckne BOMPOCHl, MNO3BOMSOLINE OUEHUTb YPOBEHb MOJYYEHHbIX 3HAHUN W
NpakTM4yeckne 3afaHusl, MO3BONSALWINE OUEHWUTb CTeneHb CHOPMUPOBAHHOCTM YMEHUA 1
HaBbIKOB. [lpy OUEHMBaAHUM WUCNONb3YIOTCA KOMMYECTBEHHAs LKana oueHok. KpuTtepun
OLeHNBaHMA NpMBEOEHbI BbILLE.

MNpn peanusauum [UCLUUNAWHBI C MNPUMEHEHWEM OUCTAHLMOHHBLIX O0Opa3oBaTeNbHbIX
TEXHONMOIMMN OLeHKa 3a 3ayeT/ak3amMeH MOXeT ObiTb BbiCTaBrneHa Mo pesynbTaTtaM TeKyLien
aTTecTauun obyyaroLlerocs B CeMecTpe.



20.1. 2 NepeyeHb 3agaHUn AnNsa NpoBepku cchopMUPOBAHHOCTU KOMNETEHLIUN:

Tekywasn atTecrtaumsa NpoBOAUTCA B COOTBETCTBMM C [1oNoxeHnem o Tekylen atrectauum
oby4varomxca no nporpammam BbiCWeEro obpasoBaHuA BopoHexcKoro rocyaapCTBEHHOro
yHuBepcuTeTa. Tekywas aTrectaumsi NpoBoAMTCA B popMax YCTHOro onpoca (poHTanbHas
becena) U NUCbMEHHbLIX paboT (BbIMOMHEHME MPAKTUKO-OPUEHTUPOBAHHLIX 3a4aHnin U O4HOWN

KOHTPOsbHOM paboThl).

[Ons oueHnBaHuA
LLUKana:«3a4TeHo», KHe3a4YTeHO.

pe3ynbTatoB O0Oy4eHMss Ha 3a4yeTe C OLEeHKOM UCMonb3yeTcs

CooTHoLLEeHME NokasaTenewn, KpUTEPUEB U LUKanbl OLeHMBaHNS pe3ynbTaToB 0byyeHus.

YpoBeHb
KpnTepum oueHnBaHnsa KomneTeHunin cchopmupoBaHH | LLkana oueHok
ocTn
KOMMNEeTEeHLNNn

lMonHoe cooTBETCTBME OTBETA O0YYaLLErOCs BCEM NEPEUYNCTTEHHBIM lNoebiweHHbIl 3a4YmeHo
Kputepusam. NpoaemMoHCTpupoBaHo 3HaHNe dyHAaMeEHTanbHbIX OCHOB YpPO8€EHb
TEOPETUYECKON U NPUKNAAHOW 3NEKTPOXUMUN, yMEHNE OO BSICHSATD
OCHOBHbIE€ 3aKOHOMEPHOCTU 3NEKTPO- N XMMUYECKNX NPOLIECCOB,
NpoTeKaLLnNX B peakTope,
BnageHune OCHOBHbIMMU HaBblKamMu UHTepnpeTauum
ANEKTPOXMMUYECKNX XapaKTEPUCTHMK npoLecca
OTBET Ha KOHTPOSIbHO-U3MEPUTENbLHbLIN MaTepuan He COOTBETCTBYeT ba3zoenbiti 3a4meHo
OLHOMY U3 MEepeYUCrIEHHbIX MNoKasaTenen, Ho obyvawlimica faet YpPOBEHb
npaBuiibHblE OTBETbLI HA AOMNONIHUTENbHbIE BOMNPOCHI
OTBET Ha KOHTPOSIbHO-U3MEPUTENbHbLIN MaTepuan He COOTBETCTBYeT lNopoeosnil 3a4meHo
OBYM M3 TMEPEYUCIIEHHbIX MNoKasaTtenew, ofy4yawwunca paet YpO8eHb
HenoJsHble OTBETbI HA AOMNOJIHUTENbHbIE BOMPOCHI.
OTBET Ha KOHTPOJIbHO-U3MEPUTENbHLIN MaTepuan He COOTBETCTBYET - He3aymeHo

nepeyncrieHHbiM  nokasaTtensaMm. OOyyarowmiics  AeMOHCTpUupyeT
OTPbIBOYHbIE, (DparMeHTapHble 3HaHWsS Teopwu, AOoMyckaeT rpyoble
OLWNGKM NpW TPaKTOBKE NPaKTUYeCKMX 3agad

20.2 NpomexyTo4Has aTTecrauums

I'IpomemyTquaﬂ arrectauumd no gncuumniimHe ocywecTBndeTcqda ¢ NOMOLbH CcrieayrLimnx

OLEHOYHbIX CPEACTB:
20.2.1 NepeyeHb BOMPOCOB K 3K3aMeHy:

1. Knaccudumkaumsa  aneKkTpoXMMm4ecKkmnx
ANEKTPOXUMUNYECKNX MPON3BOACTB.

npon3BoACTB.

2. OCHOBHblE 3MEMEHTbI aNeKTpoxmMmyeckon cuctemol. Katoapl. AHoabl. Auadparma.

3. TlanbBaHocTerusa. [anbBaHonMacTuKa.

MpeumyliectBa U

HeJocTaTKu

4. CTpykTypa ranbBaHU4eCKUX 0CafKkoB. BrinsiHue pasnmyHbix oakTopoB Ha Ka4eCcTBO MOKPLITHS.

5. PacceuBatouias cnocobHoCTb neKkTponnTa.

6. [MogroTtoBka NOBEPXHOCTU nMNepen noKpbITUEM.
AneKTpoxnMmnyeckmne cnocobbl NoAroToBKU NOBEPXHOCTMU.

MexaHunyeckurt cnocob. Xumuyeckue U

7. O6opy,1:|,OBaHme ranbBaHN4eCKnX LEeXO0B. KOHTpOJ'Ib Ka4decTBa rafibBaHM4eCKnx I'IOKprTI/Il7I.
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30.
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LinHkoBaHue. NpumeHeHne LIMHKOBbLIX MOKPLITUNA.

ManbBaHonnacTuka. TexHONorus ranbBaHoNIacTMYeckoro MeToaa.

BnusHne pa3nuyHbix pakTopoB Ha NPOLLECC OKCUAMPOBAHMUSA METarMoB.

"anbBaHW4YecKoe ocaxgeHve CniaBoB.

XpomupoBaHue. [Mopuctoe n 6ecnopmctoe XpoMoBO€e NOKPbITUE. DNEKTPONUTEI XPOMUPOBaHWS.
MepgHeHve. QNeKTpoNUTbLI MEAHEHWS.

CpaBHUTENBHAsA XapaKTepuUcTnka MeTOAOB NMAPO3NEKTpOMETaNnypruu.

Onektponutudeckoe padwuHupoBaHne meau. Coipbe. [logroToBka pydbl. JneKTpoOHbIe
NpoLeCChl. YCTPOUCTBO BaHH U 3NIEKTPOAOB.. QNIEKTPOIKCTPAKUUSA MEM.

OnekTponutuyeckoe paduHupoBaHve Hukens. TpygHOCTM paduMHUPOBaHWSA. JneKTpogHble
npouecchl. TexHomnornyeckas cxema npotecca.

TexHonornyeckas cxema Npov3BoACTBa LMHKA. DNEKTpoaHble npouecchl. BnusHue npumecen.

MeToabl I'IOpOLLIKOBOIZ MeTannypruu. Csonctea MegHbIX NMOPOLLKOB. TexHonorus nony4yeHus
MeHbIX NOPOLLUKOB.

OcobeHHoCTH npouecca a3J1eKTponn3a pacnyiiaBlneHHbIX cpen.
TexHonornyeckasa cxema npoun3BoacTBa alltoMUHUA.

I'Ionyqume MeTannnm4eckoro HaTtpusa 13 pacniaBsa egKkoro Hatpa.
I'Ionyqume MeTannn4eckoro HaTpua 13 pacnnasa XropucToro HaTpusa.

np0M3BO,D,CTBO BoAopoda U Kucinopoaa. 3neKTpo,qu|e npouecchl. anHLI,VII'IVIaﬂbHaFl cxema
ANeKTponaepa.

|_|pOI/I3BOLI,CTBO nepekmcu sogopoaa. SﬂeKTpO,D,HbIe npouecchl. TexHonoruna nony4yeHund.

Mony4yeHne xrnopa, Weno4Yn u Bogopoda AvadparMeHHbIM MeToAO0M. OneKTpoAdHble NMPOLECCH.
Teopusi npoLiecca aneKkTponuaa.

TexHomormst  mnorfyyYeHuss xnopa, LWenoys W Bodopoda AvadparMeHHbIM  MEeTOAOM.
MpuHUMNUanbHas cxema arnekTponuaepa.

MponsBoacTBO xnopa, LWenous u BOOOPOAA JMEKTPONU3OM C XUAKAM PTYTHbIM KaTOOOM.
OneKkTpoaHble NpoLecehI.

KOHCprKLI,I/IH annapaTtoB Anda SNeKTposiM3a Xrnopa, wernovn n sogopoaa pTyTHbIM METOO0M.

MonyyeHve xnopa, LienoyYs M BoOopoda MeMOGpaHHbIM MEeTOAOM. JMeKTpoAdHble MpPOLEeCcChl.
Teopusi npoLecca anekTponumsa.

TexHonorunga noJstiydeHna Xropa, wernoyn n sogopoga M6M6paHHbIM MeTOo0M. I'IpMHumnmaanaﬂ
CXema aneKkrtponnsepa.

aﬂeKTDOCMHTE‘S HeOopraHn4YecKkmnx coeMHEHUN. ﬂonyqume rMNoXnopuTa HaTpu.
aﬂeKTpOCI/IHTe3 HeopraHn4yeckmnx coefuHEHUN. I'Ionyqul/le XnopaTtosB.

aﬂeKTpOCI/IHTe3 HeopraHn4yeckmnx coeguHEHUN. I'Ionyqume nepxnopaTtoB “ XJ'IOpHOI7I KNCNOThI.



34. OneKkTpoCUHTE3 HeopraHNYeckux coeamHeHun. lNMonyyeHre nepmaHraHaTta Kanus.
35. OneKkTpocuHTEe3 opraHn4eckmx coeanHeHui. NonyyeHne nogadopma.

36. ONeKTpoCMHTE3 OpraHU4YecKknx CoeauMHEHUN. DNEKTPOXMMUYECKOE OKUCIEHWEe anunudaTtnieckmnx
CnMpTOB B KApPOOHOBbLIE KNCMNOThI

OnuncaHune TexHONOrMm nposeneHunsa

MpomMexyToyHas aTTecTauusi NPoBOAUTCS B COOTBETCTBUM C [MonoxeHnem o
NMPOMEXYTOYHON aTTecTaumm obyyatoLmxcs no nporpaMMam BbiCLLEro 06pa3oBaHus.
KoHTponbHo-n3MepuTernbHble MaTepuarbl NPOMEXYTOYHOW aTTecTauun BKNOYaoT
TeopeTnyeckmne Bonpochl, NO3BOSSIOLLME OLEHUTb YPOBEHb MOMYYEeHHbIX 3HAHWUIA 1
npakTUyeckne 3aaHuns, NO3BONAIOLLME OLEHUTb CTENEHb CPOPMUPOBAHHOCTM YMEHUIA 1
HaBbIKOB. [1pn OLEeHMBaHUM NCMONb3YIOTCSA KONMYECTBEHHas! LKarna oueHok. Kputepun
OLIEHMBAHWS NPVBEAEHbI BbILLE.

I'Ipm peannsaunn gucumnniinHbl ¢ npuMeHeHnem ANCTaHUMOHHbLIX O6PGSOBaTeﬂbeIX
TEXHOMOMNIM OLIeHKa 3a 3a4eT/ak3aMeH MOXeT ObITb BbICTaBneHa no pe3ynbTatam TeKyLLI,eI7I atTt

20.2. 2 MNepeyeHb 3agaHU ANA NpoBepKN chOPMUPOBAHHOCTU KOMMNETEHLUN:

MNMK-1 Cnoco6eH npoBoAUTL COOP, cUCTEMATU3ALUIO U KPUTUYECKUMA aHanu3
Hay4YHOMW, TEXHUYECKOMN N NaTeHTHOW MHdopMaLmmn, Heo6xoanMon Ans peLueHus
uccnepnoBaTefibCKUX 3a4a4y XMMUMYECKOM HanpaBneHHOCTHU

1. TexHonorus nonyvyeHuna YMcToro metanna n3 noarotToBleHHOro 00bI4HO
nmpomeTannyprumieCcknm cnoco6om YepHOoBOro Metarsnja MeTogoMm 3J1EKTpOorin3a
Ha3blBaeTCA.

anekmpopaguHuposaHue
3/1eKMPO3KCMpaKyusi
uemeHmauyus
3/1eKMPOCUHME3

o O O O

2. TexHonornsa KOHTakTHOro ANEKTPOXUMUNYECKOIo BbITECHEHUA OOAHUX MEeTannoB Apyrmmmn
N3 UX COeAUHEHNN, HaXoOsLWMXCS B pacteopax 1 pacnnaBax Ha3blBaeTCA:

anekmpopachuHupogaHue
371eKMpOo3KCMpaxkyus

uemeHmauyus

3MEKTPOXMMMNYecKasi paamepHas obpaboTka

O O O O

3. TexHonorus nrotoeneHne getanen To4Hon OpMbl METOLOM JTOKaNbHOMo
ANEKTPOXMMUNYECKOTO PacTBOPEHUS Ha3bIBAETCS :

anekmpopacuHuUpogaHue

2. 371eKMpPO3KCMpaKyusi

uemeHmauyus

anekmpoxumMu4ecKasi pasmepHasi o6pabomka

0O O O O

4. TexHonornsa n3roToBMEHNA MeTaNIMYECKUX Konui pas3finyHbIX NpegmMeToB
ANEKTPOXNMNYECKNM OCaXOEHNEM Ha3blBAETCA:



2asibeaHorsiacmuka
aniekmpopaguHuposaHue

uemMeHmauus

anekmpoxumudyeckas pasmepHas obpabomeka

O O O O

5. Kakasi nobo4Has peakunda MOXeT NMpoTeKaTb MNMpKU 3NIEKTPOSIN3E B BOOAHOM pacTBope
ANEKTpPOoNnnTa Ha KaTtoae:

o Peakyus ebideneHus Kucriopoda;

o Peakyus ebiOesneHusi 8000po0oa;

o 3. Peakuus okucneHusi 600opoda;

o Peakyus okucrnieHusi kamooa.

5. Kakast nobo4Hasi peakums MOXeT NpoTekaTb Npu aNeKTponm3e B BOOAHOM pacTBope
3NneKTponuTa Ha aHoge:

o Peakuyus ebiOesnieHus1 Kuc/1opooa;

o 2. Peakuyus ebideneHus odopoda;

o 3. Peakuus okucrieHusi Kucropooda;

o 4. Peakuusi eoccmaHoesieHusi aHooa.

6. OnekTpoxmmuyeckme TpeboBaHNSI K COCTaBY 3NIEKTPONMUTA: NOTEHLMAN OKUCIEHUS
NCXOHbIX BELLECTB AOMKEH ObITh:

o  OJIOKUMEsIbHEE 0 CPAaBHEHUIO C MOMEeHUUAIOM OKUC/IEHUS MOJIEKYIT
pacmeopumersisi U ompuyamesibHee o CPaBHEHUK C MOMeHYUanom
80CCMAaHOBIIEHUSI MOMEKY 1 pacmeopumertsi;

o ompuyamesibHee o CPagHeHUIo C MoMeHyuasioM OKUCJIeHUSs
MoJsIeKys1 pacmeopumerisi U nosioxumersibHee o CPaeHeHUo C
rnomeHyuasnioM e0CCmaHo8s1IeHUs MOJSIeKy 1 pacmeopumernsi;

o MOJIoXUMesibHee 0 CpagHeHUIo C MomeHyuanamu OKUCIIEHUS U
80CCMAaHOBIIEHUSI MOMEKY 1 pacmeopumertsi;

o ompuyamersbHee [0 CPaBHEHUK C MoMeHyuanamu OKUC/IeHUS U
80CCMaHOBIIeHUSsI MOMEKy 1 pacmeopumertsi

7. OcHoBHble TpebGoBaHUsi K POHOBOMY 3MEKTPOSNUTY:

o He OoJDKeH ydacmeoeamb 8 peaKkyusix Ha 3Jiekmpodax u 8 o6Leme
anekmposiuma, obs1adame 8bICOKOU 3/71€KMPONPO8OOHOCMbLIO;

o He Q0/mKeH ydacmeosamsb 8 peakyusix 8 06beme 3/1eKmpoauma,
obrnadame 8bICOKOU 311EKMPONPO8OOHOCMbIO;

o OoJmKeH ydacmeosamb 8 peakuusix Ha anekmpodax u 8 obbeme
aniekmpornuma, obriadamb 8bICOKOU 351€KMPOrpPo80GHOCMbIO;

o He 00/mKeH y4acmeosamb 8 peakyusix Ha arnekmpodax u 8 obneme
anekmpornuma, obriadame HU3KOU 371€KMPOrpPo8odHOCMbIO

8. 3ﬂeKTpOJ'IVI3epOM Ha3blBaeTCA annapart, B KOTOPOM OCYLLUECTBNAKOT npouecc
AneKTpon3a. MuH1ManbHO HEOGXOANMBIMM COCTABHBIMU YacTAMM aneKTponmniepa
ABNAKOTCA......

Omeem: kamod, aHO0, Koprnyc (8aHHa) usu 371IeKkmpoodbI, Kopnyc (eaHHa)



9. B npombiwneHHOCTM ncnonb3yoT 6esgmnadparMeHHble U gnadparmeHHble
anekTponuaépbl. OCHOBHOE Ha3HaveHWe gnadparmel .....

Omeem: (pa3deneHue XuoKux u 2a3006pa3Hbix NPodyKkmoes, obpa3yroujuxcs Ha
kamoOe u aHoOde; pa3desieHue npodykmoe, obpa3syrou,uxcsi Ha kamode u aHode;
pa3desieHue npodyKmoe asieKkmpoJsiu3a; pasoesieHue kamodHo20 U aHOOHO20
npocmpaHcmea; pasoesieHue KamoOHbIX U aHOOHbLIX Kamep)

11. OnekTpoxmmmyeckme TpeboBaHMs K KaTOAHbIM 3NEKTPOAHbLIM MaTepuanam:
noTeHuman paspsga Monekyn pactBopuTens A0MmKeH bbiTb....... (MeHbLIe unu
oTpuuaTenbHee) No CpaBHEHWUIO C MOTEHLMANOM BOCCTAHOBIIEHUS MCXOOHOrMO BellecTBa
(cybcTpaTa).

12. OnekTpoxmmmyeckme TpeboBaHMsA K aHOOHbIM 3NEeKTPOAHbIM MaTepuanam:
noteHuuMan paspsaa Monekyn pactBoputens AormkeH ObiTb........ (6onblie nnm
NonoXxuTenbHee) N0 CPaBHEHUIO C MOTEHLMANIOM OKUCINEHNS UCXOQHOro BellecTsa
(cybeTpaTa).

MNK-2 Cnoco6eH nnaHMpoBaTb paboTy U BbiIOUpaTb ageKkBaTHble MeTOAbI peLueHus
Hay4Ho-uccneaoBaTenbCKMX 3a4a4 B 06nacTu aHanMTuy4eckou, pusmyeckon,
HeopraHM4ecKom, opraHu4ecKom 1 NONIMMEepPHON XUMUU

1.LleneBas peakuus, KoTopasi 4OMMKHA NPOTeKaTb Ha KaToae — peakuusi BolaeneHve
Bogopoaa. Kakon matepuan anektpoga cnegyet Bblbpath:

o C 8bICOKUM riepeHarnpsikeHueM eblderneHusi 600opooda

o C Hu3sKkum nepeHanpsixeHuem ebidesieHusi e00opooda

o He umeem 3HayeHus

o MoAuUMepHbIl

2. LleneBas peakuus Ha kKaTode NPOTEKaEeT ¢ NOOOYHON peakuuen BblgeneHus

Bogopoaa. Kakon martepman anektpoga criegyet Bblopath:

C 8bICOKUM nepeHanpsixeHueMm ebloesieHusi so0opoda
C HU3KUM nepeHanpsixeHuUem ebidenieHUss o0opoda

He umeem 3Ha4veHus

rnonumMepHbIl

O O O O

3. B npouecce ocaxaeHnsa MeaHbIX NOKPbITUI UCMOMb3YTCA pacTBOPUMBbIE aHOAbI.
Kakon anekTpoa Hy>HO BbibpaTb B Ka4eCcTBe pacTBOPUMOrO:

epagpum,

Hukernb,

Meosb,

Cninas medu ¢ Hukenem

O O O O

4. B npouecce ocaxaeHUs HUKeneBbIX NOKPbITUIA UCMONb3YIOTCS pacTBOPUMbIE aHOAbI.
Kakon anekTpoa Hy»HO BblbpaTb B Ka4eCTBE pacTBOPUMOrO:

pacout

Hukenb,

Meob,

Cninas medu ¢ HUkenem

O O O O



5. B npouecce aneKTpoaKCTpaKLMm LIMHKA He0BX0AMMO NOMyYeHHbIE LIMHKOBbIE
MOKPbITUS OTAENATb OT anekTpoaa. Kakme matepuansl Ans anekrpoaa criegyet BolopaTh:

AnromMuHull,
LuHk,
Kadmud,
pagpum

O O O O

6. Npouecc aneKkTpoocaxaeHNs HUKENS NPOTEKaeT ¢ NapansienbHON peakumnen
BblaeneHnsa Bo4gopoaa, CKopocTb KOTOpOW 3aBncuT oT pH anektponuTa. Kakue gobaBku HyXHO
BBECTW B ANEKTPONUT AN nogaepxaHus BblbpaHHoro pH anektponura...... (6ychepHbIe
dobaeku)

7. CTaHAapTHBIN 3NeKTPOAHbIN NoTeHUman kagMusa B BOAHOM pacTBOpe CONu kagMus
(1) paBen 0,28 B.

Ha ocHoBe 3ToM MHOPMaLUN MOXKHO 3aKN4YNUTb, YTO KaAMMEBDIN 3NEKTPOL B pacTBope
CoCl, aBnsieTca anekTponom

o nepeoz2o poda
o 8mopoeo poda
o 2asosbiM
o OKUCIumMesibHo-80ccmMaHo8UMebHbIM
O  UOHCENeKmMuBHbIM,
noTeHuunanonpeaensowas peakums onucbiBaeTcs ypaBHEHUEM
o Co* +2e =Co
o Co* - e — Co*
o Co* +3e = Co,

a 3HayeHue anekTpoaHOro noteHumana npu 298 K, paccyntaHHoe no ypaBHEHMIO
HepHcTa

o E=-0.28 + (2,3RT/2F)-lga(Co?)
o E =1.81+ (2,3RT/F)-Ilgla(Co®)/a(Co?)]
o E=-0.33 + (2,3RT/3F)-lga(Co*")

B 0,01 M anekTponute paBHO (OKPYrnuTb 40 BTOPOro 3Haka)

o E=-0.34B
o E=-025B
o E=-028B

8. B TexHONormm rugpoanekTpomMeTanslypruyeckoro nosly4eHms YNCToro HUKens
(anekTpopadnHMpPOBaHNE) MUCMONb3YIOT



o B800HbIe pacmeopbl cosnell HUKess
o pacnnasbl coneli HUKens.

9. [pwn nnaHupoBaHnn paboT HEOHBXOANMO YUNTbIBATL, YTO ANEKTPOSIUT HUKENMPOBAHUS B
Xo[e anekTponuaa 3arpasHsaetca noHammu Cu?*, Fe?*, Zn?*, Ag* . Mcxoasa n3 npumepHo
paBEHCTBA KOHLIEHTPALMIN 3TUX MOHOB, MOXHO NPEANONOXUTb B NEPBY0 odepeab Ha
katoge OyaeT BblAeNaATbCA

o Fe
o Cu
o Zn
o Ag.

Kpome Toro, Hafo yunTbiBaTb, YTO Ha KaToae BMECTe C HUKENEM MOXET BblAeNATbCS
o e0dopod
o Kucropod

10. ina pacyeTa Macchl BblAENUBLLErOCH HUKENS crieqyeT MCNorb3oBaTh 3aKOH
®apades

KynoHa

[ebasa-Xwokkens

HepHcma

o O O O

cornacHo KoTopomMy Macca Hukend, BolagenmeLuerocs 3a 0,2 4 npu curne Toka 1 A 1 BbIxoe no
TOKy 75%, Bynet paBHa (OKpyrnuTb 40 BTOPOro 3Haka)

0,16 2
0,202
0,222
0,232

o O O O
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