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PABOYASA NPOrPAMMA YYEEHON AUCLUUMIIUHDI

B1.B.[1B.01.01 TeopeTnyeckue OCHOBbI
ANIEKTPOXNMUYECKNX TEXHOSOMMMN

1. Koa n HaumeHoBaHue cneunanbHocTU: 04.05.01 dyHaameHTanbHasa u
npuknagHasi XumMusi

2. Cneumnanusauma: PyHaameHTanbHaa xummna B npodeccnoHansHoM obpasoBaHnm
3. KBanudwmkauma BbinyckHuKa: Xumuk. [penogasartesic Xummn

4. dopma o6y4eHus: oyHas

5. Kadbeapa, oTBevarowas 3a peanusaumio AUCUUNNKUHBI: kKadeapa PuUnyeckon
XUMUK

6. CoctaButenu nporpammbl: Coukan Hagexaa BacunbeBHa, K.X.H., AOLEHT

7. PekoMeHgoBaHa: Hay4yHo - MmeToandyeckum CoBeToM XUMMYEcKoro dakynbteta ot
19.04.2022 npoTtokon Ne 3

8. YuebHbIn roa: 2024 / 2025 CemecTp: 5



9. Llenu 1 3apaum y4e6HON ANCLUNIUHBI:
Lienbto npenogaBaHns AUCLUMNMAWHBI SBNseTcs obyyeHne CTYAEeHTOB TEOPETUYECKUM
OCHOBaM TEXHOMOMMN INEKTPOXMMUYECKUX NPOLECCOB NONYYEHUS MEeTanIMYeCcKMx NOKPbITUN,
3MNEeKTPOXMMUYECKOrO CUHTE3a HEKOTOPbIX OPraHUYEeCKUX 1 HEOPraHNYeCKMX BELLEeCTB

3apaun

HacToALLEro

Kypca:

oBnageHve

npuHUmnnamm ncnonb3oBaHUA

ANEKTPOXNMUNYECKUNX SIBMIEHUN B COBPEMEHHbIX TEXHOJ10INAX, O3HAaKOMJ1IeHKe C ocobeHHoCTAMMU
TUMNYHbIX 3JTEKTPOXNMUNYECKUNX NMPON3BOACTB.

10. MecTo yuyebHOM ancumnnuHbl B cTpykType OOIN: BapuatueHas YacTts 6roka 1.

,D,J'IFI OCBOEHMSI 3TOM 4acTu UuuMKna CTyaAeHT [OJIKeH

MMeTb ©0asoBble 3HaHUSA

dyHOaMeHTanbHbIX pasgenoB U3nKn 1 Xxummun, (npexae Bcero mManyeckon, HeopraHM4Yeckon,

aHanUTUYeCKOW, OpPraHU4Yeckor, XMMWUKU BbICOKOMONEKYNAPHLIX COEeOUHEHWUN,

XMMUYECKOMN

TeXHOJ'IOFI/WI); ymMeTb TMPUMEHATb OCHOBHbIE€ 3aKOHbl XUMUUN W« CbVISI/IKI/I npu 06Cy)K,El,eHI/IVI
nony4YeHHbIX pe3ynbTaTtoB, B TOM YUCHEe C npuBnevYyeHnemMm I/IHCbOpMaLI,I/IOHHbIX 6a3 OaHHbIX.

11.

MnaHvpyemble pe3ynbTatbl
COOTHECEHHble  C

nraHMpyembIMu

obyyeHus no gucumnnmHe/mMoayno  (3HaHus,
pesynbTatamm

(KOMI'IeTeHLI,I/IFlMI/I) N MHOUKaTopaMu X OOCTUXKEHUA:

oCcBOE€HUA

YMEHUs, HaBblku),
obpasoBaTenbLHON  MporpaMmbl

Kog HasBaHue Koa(bl) WHamnkaTop(bl) lMnaHnpyemble pesynbTaTtbl 06y4eHns
KOMMeTeHL MK
MK-1 | CnocobeH MK-1.1 Ob6ecneunBaeTt 3HaTb: MeToAbl Bblibopa U Lienn HanpaBneHus
nposogntb  cbop, cbop Hay4yHOW, | Hay4yHOro uccriegoBaHus, metodpl cbopa K
cucTemMaTnsaumio un TEXHNYECKON M | aHanuM3a nuTepaTtypHbIX AaHHbIX (paboTta ¢
KpUTMYECKNI naTeHTHOWN nepvognyeckumm n3gaHuaMu,
aHanu3  Hay4HoWm, nHdopmaumu, MoHorpadusamm, nHgopmaumoHHbiMK 6asamu
TEeXHUYECKON n HeobxoaMMOW Ans | AaHHbIX, HOBbIMMU NHAOPMaLIMOHHBIMM
naTeHTHON peLueHus TEXHONOrMAMK)
UHopmauuu, uccriegoBaTenbCku | ymeTb: dopmynupoBaTtb Hay4Ho-
Heobxogmmon Ans X 3apau uccrnegoBaTenbCckylo npobnemMmy, npoBOAUTb
peLueHus nMouck, HakornneHne un o6paboTKky HaydyHOM
uccneposarensckn | MK-1.2 CocraBnser WHopmauum
X 3agav aHanUTU4eCcKkun BnageTb: meTogamu cbopa, obpaboTtkm u
XUMUYECKOMN o63op cobpaHHOWM | XpaHeHus Hay4HOMn WHopmaumn,
HanpaBneHHOCTH Hay4HOWN, OCHOBHbIMW HaBblkaMW W TEOPETU4ECKNMM
TEXHNYECKON M | 3HAHMAMMW NPU COCTaBMNEHUW aHaNNTUYECKOro
naTeHTHOWN oTyeTa n BblbOpe agekBaTHbIX
nHdopmaumu Nno | aKCNepuMeHTarnbHbIX " TeopeTUYeCKnx
TemaTtuke METOOOB pelleHuss 3agady B obracTtu
nccnegoBaTenbCcKor | 3NEKTPOXUMUYECKNX TEXHOMOMMI
0 MpoekTa
MK-2 | CnocobeH MK-2.1 CocraBngeTr | 3HaTb: MexaHu3M 3NEKTPOXUMNYECKMX
nnaHMpoBaTb obLwmn nnaH | peakumMn, TEPMOOUHAMUKY W KMHETUKY
paboty n nccnenoBaHns n | npoLieccos
BbIOUpaThb AeTtanbHble MnaHbl | yMeTb: 06BACHUTD OCHOBHbIE
ageksaTHble OTAEnbHbIX CTaAMN | 3aKOHOMEPHOCTU 3MEKTPO- U XUMUYECKMX
mMeToabl pelueHus MpoLLeCCOoB, NPOTEKaLWMX B peakTope
Hay4HO- BrnageTb: OCHOBHbIMY HaBblKaMu B
uccneaoBaTenbCKu MCMONb30BaHUN TEOPETUYECKUX 3HaHWUN Mpu
X 3agay B obnactu nnaHWpoBaHuu paboThbl n BbibOpe
aHanuTU4ecKkon, agekBaTHbIX 3KCMEePUMEHTarbHbIX n
dumanyeckon, TEOpeTMYeCKNX MeTOAOB pelleHuns 3adad B
HeopraHuyeckon, MNK-2.2 Bbibupaet 06r1acTv ANEKTPOXNUMMNYECKMX TEXHOIIOMMN
OopraHu4eckoi aKCMEPUMEHTasbHbI
nonMmepHoit e U  pacyeTHo-
xummn TeopeTnyeckune
MEeTOAbl  pelleHus

NOCTaBIIEHHOMN




3agayun, mncxoga wm3

UMetoLLMXCs
maTtepuarnbHbIX
BPEMEHHbIX
pecypcoB

12.1 O6bem AuCUMNNUHbI B 3a4eTHbIX egnHMLax/yacax B COOTBETCTBUM C Y4€OHbIM

nnaHom —2_/ 72 .

dopma NpoMeXxyTouHoM aTTecTaumMm - 3a4veT

13. Buabl yye6HOM paboThi:

TpyooeMKoCTb (4achl)
. B Tom Mo cemecTtpam
Bug yuebHon pabothbl B uncne B
CeTO | unrepartvs | No ceM. 5 | Necewm.
Hon chopme
AyOuTopHbIe 3aHATUSA 54 - 54
B TOM Yucne: nekumm 18 - 18
npakTuyeckme 36 - 36
nabopaTtopHbie -
CamocTosiTensHas paborta 18 - 18
WToro: 72 - 72

13.1 CopepxaHne AUCLUNIUHDLI:

n/n Peanusauus
pasgena
HaunmeHoBaHve ONCUMMIWHBI C
CopepxaHve pasgena QUCUUNIvHbI
pasgena QUcumMnimHbl NMOMOLLbIO
OHIamnH-Kypca,
OYMK *
1. Nekuun
1.1 | OnekTpoxmmmnyeckmne OcCHOBHblE acnekTbl 3NEKTPOXMMUYECKON UHXeHepuun. | https://edu.vsu
cuctemMbl B cuHTe3e | Knaccudumkauma anekTpoXMMUYEeCKUX MNPOM3BOACTB. | .ru/course/view
XnMnyeckmx npodyktoe | CoBpeMeHHble TeHASHUUN pa3BUTHS. .php?id=3992
OnekTpogHble maTtepuanbl. OnNekTpodbl Ha OCHOBeE
yrnepogcogepxawmx matepuanos. MeTtannmyeckue
anekTpodbl. OnekTpodbl Ha  OCHOBE  OKCMAOB
mMeTannos. KoMnNo3numoHHbIe anekTpoabl.
HOunadbparmbl " MeMbpaHbl. OnekTponuTsl,
pacTBopuTENMN. KoHcTpykuun 3MEeMEHTOB
3MNEKTPOXMMUYECKNX CUCTEM
OcHoBHble nyTu WHTEeHcndmKaunm
3MNEKTPOXMMUYECKMX NPOLLECCOB
1.2 | OnekTponuTmyeckoe KuHeTurka peakuni npu anekTpoocaxaeHnn metannos. | https://fedu.vsu
ocaxpgeHne MeTannoB | KuHeTnka pa3psga B NPUCYTCTBMU  MOBEPXHOCTHO- | .ru/course/view
W crnnaBsoB akTmBHbiXx  BewecTB. OcobeHHocTn  ocaxaeHus | .php?id=3992
MeTannos n3 KOMMMEKCHbIX 3NEeKTPONUTOB.
OnNeKTpoOCaXaeHNe LUMHKa, HUKEns, XpoMa U ux
CMraBoB
1.3 | SnekTpoxnmmnyeckas Teopetnyeckme OCHOBBbI anekTpoxmmmyeckon | https://fedu.vsu
obpaboTka 0bpaboTkm NMOBEPXHOCTU MeTannos. | .ru/course/view
NMOBEPXHOCTU OnekTpoxmMmmnyeckas pa3mepHasi obpabotka | .php?id=3992
MeTarnsnos MeTannoB.  ONeKTPoONUTUYECKOe  TpaBreHue U
nonvpoBaHne. KoHBepcuoHHble NMOKpbITMSA. OKcuaHble
NoKpbITUA MeTannoB. PoccaTHble NOKPLITUS
1.4 | Onektponu3  BOAHbIX | KuHeTnyeckme acnekTbl aNeKTpoXMMmuyecknx peakumi. | https://edu.vsu




pacTBopoOB 6e3 | lNepeHoc BeliecTBa. TeOpeTU4ECKNE OCHOBBI .ru/coursel/view
BblAENEeHNs METANNOB | NMPOLIECCOB 3IIEKTPOXMUMUNYECKOIO NOJTyYeHUsI .php?id=3992
HEKOTOPbIX MPOAYKTOB.

1.5 | DneKkTpoXMMmn4eckun TeopeTnyeckne OCHOBbI OpraHMYecKom anekTpoxmmuu. | https://edu.vsu
CMHTE3 opraHudeckux | BaxHenwwue npovecchl opraHuyeckoro | .ru/course/view
coeguHeHunn anekTpocuHTe3a. OCHOBHblE OKUCIUTENbHbIE peakumnn | .php?id=3992

1 obpasyemble NPoAyKTbl. Peakumm BOCCTaHOBMNEHWS.
2. NpaKkTuyeckue 3aHATUA

2.1 | OnekTpoxnummdeckmne MpuHUMNUanbHbIE CXeMbl YCTAHOBOK A51s npoBedeHus | https://edu.vsu
CUCTEMbI B CUHTE3€e | 3MNeKTponu3a n uaMmepeHus noteHuyuwanos. lNogroToska | .ru/course/view
XUMUYECKMX NPOAYKTOB | MOBEPXHOCTU Nepen HaHeceHueM NokpbITUA. Beibop | .php?id=3992

nnowiaam MoKpbIBaEMOW MOBEPXHOCTM U (HPOPMbI
obpasuoB B paboTax MO  3NEKTPOOCaAXAEHUIO
meTannoB. PacnpegeneHne Toka Ha anekTpoaax.
PacceuBatoLuas, BblpaBHMBatoLLAs "
MUKpopaccenBaLas cnocOGHOCTb NEKTPOSINTOB

2.2 | OnekTponutnyeckoe OneKkTpoXMMmnyeckoe ocaxaeHne Hukena wu  ero | https://fedu.vsu
ocaxaeHve MeTansoB | CMfaBoB. QNEKTPOXMMUYECKOe ocaxaeHne meam n eé | .ru/courselview
M CnsiaBoB CnJiaBoB. OneKkTpoxnmmnyeckoe UMHKoBaHue. | .php?id=3992

XvMUYeckoe OCaXaeHNe HUKeNsa u Mean. XnMmnyeckas
N 3NeKTpoxumuydeckasl MeTannnsaums QuaneKkTpuKoB.

2.3 | OnekTpoxumuyeckas OnekTpoxummnyeckas pasmMepHas obpaboTka | https://edu.vsu
obpaboTka MeTannos. SnekTpoxmmmnyeckoe nonupoBaHue | .ru/course/view
NOBEPXHOCTU mMeTannoB. AHOOHOE OKCcMAaMpoBaHWe antoMuHus. | .php?id=3992
MEeTanmnos HaHonopucTble  OKCUAHbIE MMEHKM Ha  OCHOBE

antoMMHMA U TUTaHa.

2.4 | OnekTponu3  BOAHbIX | DNEeKTPOXMMMYECKOe MonyyYyeHve xmnopa v wenoyu. | https://edu.vsu
pacTBOpOB 6e3 | InekTpoxummyeckoe nony4yeHve nepokcuga | .ru/course/view
BblgeNeHMs MeTannoB | Bogopoga. QnekTponus Bogpl. .php?id=3992

2.5 | OnekTpoxnummnyeckmin KaTtogHoe BOCCTaHOBMNEHNE opraHunyeckux | https://edu.vsu
CWHTE3 OpraHu4eckux | coeanHeHUN (HUTpocoeanHeHus, rmgpupoBaHue | .ru/course/view
coegnHeHunn HenpegenbHbIX yrnesogoponos). AHoaHoe okucrieHue | .php?id=3992

OpraHN4eckux COeMHEHWI (okucnexve
anudaTn4eckmx cnMpToB)

13.2 Paspgenbl AMcumnnmnHbl U BUAbI 3aHATUN:

Bugpl 3aHaTUN (4acoB)
Ne HanmeHoBaHue pasgena N
CamocToaTenbHas
n/n OUCLUNNUHBI JNexuun | Mpaktnyeckne | JlabopaTopHbie pabota Bcero
OnekTpoxnMmnyeckme

1. | cuctembl B CUHTE3E 4 6 3 13
XUMUYECKUX MPOLYKTOB
AnekTponuTnyeckoe

2. | ocaxgeHue MeTansioB M“ 3 10 3 16
ChnnaBoB
OrneKkTpoxnmmnyeckas

3. | obpaboTka NMOBEPXHOCTU 5 8 3 16
METaIoB
OnekTponus BOAHbIX

4. | pactBopoB 6e3 BbloeneHus 4 10 5 19
MeTansos

5 OneKkTpOXMMNYECKUI CcHHTe3 > > 4 8
OpPraHN4ecKnx coegnHeHnm
Utoro 18 36 18 72

14. MeTogn4yeckue ykaszaHusa ansa odoy4yarowmxcs no 0CBOEHUIO ANCLUMIIUHDI

CocTaBrieHne KOHCIMEKTOB.

JomalliHux 3agaHumn. lNogrotoBka K

CamocTtosTensHoe n3yyvyeHmne OTaeNbHbIX TEM.

I'IpOMe)KyTO‘-IHOVI artTectauunn.

BbinonHeHue

nabopaTopHbIM 3aHATUAM. MoAroToBKa K Tekyllen u




Mpwn peanunsaummu ANCUUNINHBI C MCNonb3oBaHNEM ANCTaHLMOHHbIX
obpasoBaTtenbHbIX TEeXHOMNornm ncnonb3yrTcA WHCTPYMEHTHI SMNEeKTPOHHOM
NHOpMaLMOHHO-06pa3oBatenbHon  cpeabl  BIY  «3OnekTpoHHbI  yHuBepcuteT  BlY»
(https://edu.vsu.ru) n/vnn “MOOK BIry” (https://mooc.vsu.ru), cepBuChl

BnageokoHdepeHunn (BigBlueButton, Zoom, Discord u gp.), 9nekTpoHHass MouTa,
MecCeHaXepbl U COLCETU.»

15. NepeveHb OCHOBHOM U AONONHUTENbLHOW NUTEpPaTYpPbl, PECYPCOB MHTEPHET,
Heo6X0AUMbIX ANsi OCBOEHUA AUCLMMNSIUHbI

a) OCHOBHas nuTeparypa:

Ne n/n M CcTOYHMK
1 Mnut B. Onektpoxummns B matepmanosegeHunn: [ydebHoe nocobue] / B. MNnut ; nep. ¢
' aHrn. O0.0. YapkuHa, J1.A. ©unwront, A.A. MutpodaHosa.— Mocksa : BuHom.
JlTabopatopus 3HaHui, 2015 .— 446 c.
5 Kosagepos O.A. CoBpeMEHHbIE XUMUYECKNE NCTOYHMKM TOKa : y4ebHoe nocobme / O.A.

Kosapgepos, A.B. BeegeHcknn .— N3a. 2-e, ctep. — CaHkT-leTepbypr ; Mockea ;
KpacHogap : JlaHb, 2017 .— 130 c.

6) gononHuTenbHasa nuTeparypa:

Ne n/n MCTOYHMK
HamackuH B. B. Snektpoxumus : [y4uebHoe nocobue ans crtya., oby4. no

3. Hanpaenenuto nogrot. "Xumua"] / b.6. Jamackun, O. A. MNetpun, I'. A. UnpnvHa .—
WN3a. 3-e, ucnp. — Cankr-lNetepbypr [n gp.] : Nlane, 2015 .— 670 c.

4, Ponayrun B.U. ®duasukoxumms nosepxHoctn / B.. PongyruH. — M. : LY UHTennexT,
2008. — 568 c.

5. Menuxos N.B. dnsnko-xmmmnyeckasi apontouus Teepgoro sewectsa / N.B. Mennxos. —
M.: BMUHOM, 2006. — 309 c.

6. Mamoypr KO.O. Teopus n npakTuka anekTpoocaxaeHna metannos / HO.[1. Fambypr,
[x.3aHrapu - M. : BUHOM, 2016. - 438 c.
MoBeTknH B.B. CTpyKTypa 1 CBOMCTBa anekTponutnyecknx cnnasoB / B.B. MMoBeTkuH,

7 .M. KoseHckni, HO.U. YctuHoBwmkoB. — M.: Hayka, 1992. — 255 c.
Cyspganes W.I. HaHoTexHonorns: U3NKO-XMMUS HAHOKNACTEPOB, HAHOCTPYKTYP U

8. HaHomaTepuanos / U.I1. Cysganes. — M.: KomKHura, 2006. — 592 c.

9 Momoranno A.. HaHo4acTuubl metannos B nonumepax / A.Ll. Nomoranno, A.C.

) Po3eHbepr, N.E. YdonaHng. — M. : Xumuga, 2000. — 672 c.

MwuHbko H.WN. MeToapbl nonyyeHnsa n ceonctea HaHoobbekTos / H.W. MuHbko, B.B.

10. CrtpokoBa, WN.B. XXepHosckuii, B.M. Hapues. — M.: ®nuHTa : Hayka, 2009. — 168 c.
Pambungmn H.I'. ®usmnyeckmne n xummdyeckne ocHoBbl HaHoTexHonorun / H.I'. Pambugu,

11| AB. Bepeskun. — M.: GUSMATIINT, 2009. — 456 c.

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

13 INykomckun KO.A. dun3amnko-xmmmyeckme ocHoBbl anektpoxmmuu. / KO.A. Ilykomckun, FO. 1.

' Fambypr. — JonronpyaHbin: MHtennekr, 2008. — 423 c.
14. Onektpoxmmus /P.Mnomangp n gp. — M.: TexHocdepa, 2008. — 359 c.
15 BapabowknH A.H. SnekTpokpuctannusauus n3 pacnnasneHHbix conen /A.H.

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

B) MH(POPMALIMOHHbIE SNEKTPOHHO-0Bbpa3oBaTerNbHbIE PECYPChI:

Ne n/n VCTOYHMK
16. | 3oHanbHas Hay4YHas 6ubnmoTteka www.lib.vsu.ru
17 KoseHckun .M. MeTtannosegeHue nokpbituii / .M. KoeHckui, B.B. NMoBeTknH. — M.:
* | CIN UHTepmeT UnxuHupuHr, 1999. — 296 c. http: // www.galvanicrus.ru /lit /books.php
18 MpuropsH H.C. ®occatmposanue. / H.C. NpuropsH, E.®. Akumosa, T.A. BarpamsH. —
" | M.: Mnobyc, 2008. — 144 c. http: // www.galvanicrus.ru /lit /books.php
19. | ViHTepHeT nopTtan ans xummnkoB http://www.chemweb.com



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

20. NHTepHeT-pecypchbl - bubnmoteka http://www.twirpx.com

21. | MNopTan Hay4Ho-TeXHUYecKon nHgpopmaumm b Hedptb 1 Mas 2007www.nglib.ru

22. | NInTepHeT noptan obpasoBaTtenbHbiX pecypcoB http://window.edu.ru

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

16. MMepeyeHb y4yebBHO-meTOAUYECKOro obGecneveHuUst ANsi CaMOCTOATENbHOM

paboTbl (yuyebHo-memodudeckue pekomeHdayuu, nocobusi, 3adayHuKU, MemoduyecKue yKasaHus rno
8bIMOMTHEHUIO NPaKmMu4yecKuX (KOHMpPOIbHbIX) pabom u p.)

Ne n/n MNcToYHMK
dunsmkoxmmms npoueccoB aszoobpasoBaHns [SNEKTPOHHLIN pecypc] : y4ebHo-
1. meToandeckoe nocobue / coct.: C.H. Ipywesckasd, H.B. Coukas. — BopoHex :

MNapgatenbckmn gom BIY, 2018 .— 96 c.

C60pHMK BONPOCOB M 3aga4y NO NPUKNaaHOM SMNEKTPOXUMUK : y4ebHO-MeToauveckoe
2 nocobue / coctaeutenu: E. B. bobpuHckas, H. B. Coukas, O. A. Kosagepos .—
BopoHex : MUsgatenbckun gom BI'Y, 2019 .— 79 c.

TeopeTnyeckme OCHOBbLI ANEKTPOXMMUYECKNX TexHonoru Pasgen 1. OCHOBBI
3NEeKTpoXMmMmm : y4ebHo-meToamyeckoe nocobue ansa Bysos / cocT. : O.B. Jonrux, H.B.
Coukas, C.H. INpyweBckas .— BopoHex : MagaTenbcko-nonurpadnyeckmin LEHTP
BopoHexcKkoro rocygapcreeHHoro yHnsepcuteta, 2013 .— 38 ¢

17. UHchopMaLMOHHbIE TEXHONOIMK, UCNONb3yeMble AN peanu3aumm y4eo6Hon
AUCLMNIIMHDbI, BKIHOYas NporpaMmMmHoe obecnevyeHme u MHOPMaLMOHHO-CNpPaBOYHbIe
cucrtembl (MpyM HeO6Xo0AMMOCTH)

Mpun peanuaaumm y4ebHOM ANCUMNINHBI MCMOMNb3YIOTCA 3N1EMEHTbI ANIEKTPOHHOrO 06YYeHUs 1
pasnuyHble ANCTaHLMOHHbIE 06pa3oBaTefbHble TEXHOMOMMK, No3BonsaLWme obecnevnBaTb
onocpegoBaHHOE B3aMMOLENCTBUE (Ha paccTosiHMM) Npenogasartenen n oby4varoLmxces,
BKIOYast MIHCTPYMEHTbI 3NIEKTPOHHOM MHAOpMaLMOHHO-00pa3oBaTensHon cpeabl BIY
«OneKTpoHHbI yHMBepenTeT BI'Y» (https://edu.vsu.ru) n/vnmn “MOOK BI'y”
(https://mooc.vsu.ru), npoBegeHne BebMHaApPOB, BUAEOKOHepeHUMin (B TOM Yncne
cnpumMmeHeHunem cepsmcoB Zoom, Discord u ap.), B3aMmogencTeme B CoOLCeTHAX, MOCPEACTBOM
9NEKTPOHHOW MOYTbl, MECCEHKEPOB.

18. MaTtepuanbHO-TeXHU4YeCKoe obecneyeHne QUCLUUNIINHLI:

YuebHuKM, y4ebHble Nocobusi, 3aaaqHuKkn, MynbTU-Meana TeXHUKA. YCTaHOBKM ANS U3MEPEHUs!
3NEeKTPONPOBOAHOCTM; Y4EeOHbIN KOMMNNEKC « XUMUS»; MIOHOMEPbI, TEPMOCTaThbl, NOTEHLMOCTATHI,
3NeKTPoAbl, MEKTPOXNMUYECKME SHENKM, MyNbTUMeANNHOE 06opyaoBaHme

19. OueHoOuYHble cpeacTBa ANA MNPOBeAEHUS TeKywehn U MNPOMEXYTOYHOMN
aTrecTauuu

MopsigoK OUEeHKN 0CBOEHMS obyyarolwmmmucs y4ebHoro matepumana
onpenensieTcs cogepXxaHnem crneayroLmnx pasgenos AUCUNNINHBIL

HavnmeHoBaHue UHankaTop(bl)
r’|\;9n pasgena AuCUMNIINHBI Ko'\cl';?;;% AOCTIKEHUA OueHouHble cpencTea
(mogyns) 4 KOMNeTeHUmmn
OneKkTpoxnMmnyeckme
1, | CVCTEMBI B CUHTE3E MK-2 MK-2.1, NK-2.2 MpakTuyeckoe 3agaHue
XUMUYECKUX NPOOYKTOB
OnekTponuTuyeckoe MK-1, NK-2 MK-1.1. NK-1.2
2. | ocakpeHne MeTanmnos u MK-2.1-MK 2.2 KonTponbHas pabota



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

HaunmeHoBaHve MuaukaTtop(bl)
I_'ﬁ pasgena QUCuUMnIIMHbI KO“I’/'I';?;?H LOCTMKEHUSA OueHouHble cpeacTea
(mogyns) 4 KoMneTeHumnm
ChnnaBoB
OnekTpoxnmmyeckas
obpaboTtka MK-1, NK-2 | NK-1.1, NK-1.2,
3. MOBEPXHOCTU MeTarnnos MK-2.1-MK 2.2 rpakTudeckoe safiarme
OneKTponn3 BOAHbIX
pacTtBopoB 6e3 MK-1, MK-2 MK-1.1, NK-1.2,
4. BblAeneHus MeTannos MNK-2.1-NK 2.2 fpakTueckoe sanaxue
ONEeKTPOXNMUYECKNI
CUHTE3 OpraHn4yecKnx MK-1, rNK-2 -1. -1.
5. COG,EI,I/IHGEVIVI I-II'IKK-12.11’-H*I§ %% MpakTnyeckoe 3agaHune
MpomexyTouHasa aTTectaums MepeyeHb BONPOCOB
dopma KOHTpOns — 3a4eT

20.

TunoBble OUEHOYHble cpeAcTBa U MeToOMuYecKue MaTepuanbl, onpegensilolwue

npoueaypbl OLeHNBaHUSA

20.

1 TeKyLUN KOHTPONb ycneBaeMoCTH

KoHTponb ycneBaeMoCTu MO OUCLMMIIMHE OCYLLIECTBNSAETCA C MOMOLWbLIO creayrowmx
OLIeHOYHbIX CPeACTB:

20.

01

02

03.

04.

05.

06.

07.

08.

1.1 NMepeyeHb NpaKTUYECKUX 3afaHUN

. Uem otnuyaetcs nonapun3dyemMmocCTtb OT nondaApu3auum n Ha Kakue cBouncTBa ANEKTPOXNMUNYHECKUX
I'IOKprTI/II;I OKasblBaeT BNUSIHME Kaxkaas U3 3TUX BENUYNH?

. C Kkakonm uenbld B 9MNEKTPONUT AONA HaHeCeHWs SMNeKTPOXMMUYECKOro MOKPbITUS BBOAWTCS
anekTponposogsLasa gobaska? lNpusegnTe npumepsl.

Kakoe BnusiHne Ha kayecTBO MOKPLITMS OKa3blBAET PACCTOSIHAE MeXAy KaToAOM M aHOAOM, a Takke
BHYTPEHHUWE pa3Mepbl ranbBaHUYECKON BaHHbI?

Kakon u3 napamMmeTpoB MNpn HaHEeCEeHUN IJNTEKTPOXMMUNYECKOIo NOKPbITUA ABNAETCA Oonee BaXHbIM:
BbIXOA MO TOKY MeTalsa 1Uimn paccemsatrowias CMocoBHOCTb SﬂeKTpOJ'IVITa?

Kak Bnunset Ha paccenBaroLLyrO CcnocobHOCTb XapakTtep 3aBUCUMOCTU MeXay KaToOOHOM NSIOTHOCTbIO
TOKa M BbIXOOOM MO TOKY MmeTanna? Yro nyyuwe: ecnm € poCTOM NMJIOTHOCTU TOKa BbIXO4 MO TOKY
yBeInn4nBaeTCca unum, H8060p0T, yMeHbUJaeTCFI? OtBeTt MOTMBI/IpyVITe.

Kakve cakTopbl BNUSIOT Ha pacceuBaroLLyto CNocOOHOCTb anekTponuta? Kakyto ponb npu aTom
urpaet Tun anekTponuta (NPOCTOW, KOMMMEKCHbIN)?

M3 kakMx npegnocbuiok MCXogaT Mpu BbiOOpe TOMWMHBI 3alUMTHOMO UMM 3alUTHO-O4EKOPaTUBHOIO
NoKpbITUA?

MN3BeCcTHO, 4YTO OAdHa M3 BO3MOXHOCTEN YBENMNYNTb CKOPOCTb HaHEeCeHUA 3NEeKTPOXUMMWUYEeCKOoro
NOKPbITUA CBA3aHa C MNoBbllLEeHNEM KOHLUEeHTpauun paspaxarwmnxca NoOHOB, OgHaKo, 3TO yXyaLwlakT
3KoNnormyeckne nokasatenu TexHonormn. Hasosute apyrune cnocobbl VIHTeHCVI(bMKaLI,I/IVI npouecca.




09.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

MpoaHanuanpyte NpenMyLLecTBa 1 HeJoCTaTKM Hanbonee N3BECTHbLIX AMEeKTPONUTOB LIMHKOBaHMS.
[aiiTe oGocHOBaHME ONTUMAIIBHOTO PeXnMa anekTponuaa (MoTHOCTL Toka, TeMnepatypa). B kakmx
criyyasix TPUMEHSIIOT Te UM UHbIE SNEKTPONUTbI AN HAHECEHMWS 3aLLMTHBIX LIMHKOBBIX MOKPbLITUA?

|_|O‘-IeMy 3alMTHbIE CBONCTBA LIMHKOBOIO NOKPbITUA B Npouecce aKkcnnyataunun ynydarTCca U KakoB
MeXaHM3M 3TOro SBNeHns?

MoxxeT nn 6bITb LMHKOBOE MOKPbITUE 3aLUNTHO-AeKopaTUBHbIM? OTBET NOSICHUTE.

HasoBute Hanbonee npocton cnocob yaaneHusi NpuMecen xernesa U HuKens u3 cynbgaTHoOro
ANeKTponnTa UMHKOBaHUA.

Kaknm Hanbonee OOCTYNHbIM €cnocobom MOXXHO npunBeCcTt BaHHY LUMHKOBAHUA B pa6oqee COCTOsAAHMNE,
€CInn KOHUEeHTpauuAa LUMHKa B 3NeKTponnTe AoCTUrna BepxHero 4onyctumoro npep,ena?

lMoyemy npu pacyeTe NPOAOIMKUTENbHOCTU HAaHECEHWUS] MOKPbITUS B KOMOKOMbHOW M OCOBEHHO B
GapabaHHON ranbBaHWYECKOW BaHHE crnegyeT MUCXOOWTb M3 3HAYeHUs KaTOOQHOM MMIOTHOCTU Toka
Bonee HU3KOro, YemM pekoMeHAOBaHHOE Afsi CTaUMOHaPHOW BaHHbI?

MpoBeanTe cpaBHUTENbHLIN aHanu3 CBOMCTB 3MEKTPONUTOB MeAHeHusl. KakoBO MX HasHaydeHue u
ocobeHHocTn? [aite o06OCHOBaHME OMNTMMArIbHOMO peXxuma SrekTponusa (MNOTHOCTb TOKa,
Temnepartypa).

MoyeMy nMpu MOrpyKeHWM CcTasnbHOW NNacTUHbl B ANGOCHAaTHLIA INEKTPONUT MEOHEHUS He
HabrnogaeTca MPOLECC LeMeHTauuu Meau, XapakTepHbli [Ons  cynbdaTHOro anekTponuTa
mMeaHeHua? TosiCHUTE MEXaHWU3M 3TOro SIBMEHUSI.

Kakas B3anmocBs3b MeXxXay KOHUeHTpaunamMu cynbcpaTa meanm m cepHon KMCINOThbl B Cyﬂb(*)aTHOM
aneKkTponnTe MeaHeHus?

Kakue ocrnoxHeHus MOryT BO3HUKHYTb Npun pa60Te ,El,l/l(bOC(baTHOf;l BaHHbl MEQHEHNA, B TOM 4YUCIle B
CBS131 C 0COBEHHOCTAMU aHOOHOrO npou,ecca?

Kakoe 3HauyeHve mmetoT NAB B cynbdaTHbIX 3NEKTponuMTax LMHKOBaHWA, MegHeHusa u ap.? Kakos
MexaHuam BnnsHus MNAB Ha ka4yecTBO NOKPbITUIA?

Mpu anekTpoocaxaeHWM M3 cynbgaTHOro 3MeKTponMTa MeOHEHUS WM LMHKOBaHMS obpasyloTcs
3HaunTeENbHO Gonee KPYNHOKPUCTANNUUeckMe ocafkM, 4YeM U3 cynbgaTHOro arekTponuTa
HuKkenupoBaHus. OObBSACHUTE NpUUMHY 3TOro  sBNeHus. [loyemy B nocrnegHem crniydae
paccevBaioLlas cnocobHOCTb 3NEeKTPoNUTa Hamnyywas?

Moyemy 3almnTHBIE CBOWCTBA ABOWMHOIMO W TPOMHOIO HWKENEBOro MOKPLITUS MPU TOW Xe TOJLUHE
3aMeTHO Bblle, YeM OAHOCIIOMHOMO MOKPbITUS Hukenem? KakoBbl TeXHONornyeckme ocobeHHOCTU
NOMyYeHUs KaXKAoro U3 HasBaHHbIX BUOOB NOKPLITMA?

OnuwnTe MexaHnsMm 1 yCrioBus rnepexofa HUKENeBoro aHoda B MacCMBHOE COCTOsSHME npu paboTe
cynbdaTHON HMKeNeBOon BaHHbI. KakoBbl MyTU NOBbLILLEHWS MAOTHOCTM TOKa NaccuBauumn HUKens?

Bbixog no TOKy BOAopoAa MPW LMHKOBaAHUM U HUKEMNUPOBaAHWM U3 CyNb@aTHbIX 3MEKTPONUTOB
npuBnNusuTensHO oauHakoB. Mexay TeM O HUKENeBOro MOKPbITUS XapakTepHa MUTTUHroBas
MOPMCTOCTb, KOTOPYHO CBA3LIBAIOT C KAaTOAHBLIM BOAOPOAOM, @ Ha LIMHKOBbLIX MOKPLITUSX MUTTUHT He
HabnogaeTca. OBbACHUTE NPUYUHBI MUTTUHIOOGPA30BaHNA NPU HUKENMPOBaHUM U Mepbl GopbObI C
HUM.

KakoBbl nNyTn MHTeHcuduKaumm npouecca HukenupoBaHua? [lovyeMy npu MNOBbIWEHUN KaTOOHOM
NAOTHOCTM TOKa NPV HUKENMPOBaHWW cnegyeT cHuxkaTtb pH cynbdaTHoro anekrponura?

MoyeMy Mpu HUKENVMPOBaAHWUU HENb3sl NPepbIBaTb 3MEKTPONN3 U TeM Gornee aaxe KpaTKOBPeMEHHO
M3BneKaTb NOABECKY C AeTansiMy U3 ranbBaHNYeCKoi BaHHbI?
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27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

B kakom crnyyae TpeGoBaHMSI K MOPUCTOCTM MOKPbLITUS Gornee KecTKMe: Npu LIMHKOBaHUM M npu
HVKENMPOBaHWUM U NoYemy?

B uem 3akntovaloTcs Hanboree xapakTepHble OTNNYMSA B TEXHOMNOMKN SNeKTpoocaxaeHns metanna B
ranbBaHoMNnacTMke No CpaBHEHMIO C ranbBaHOCTEINMEN?

Uem oTnuyaetca coctaB U KOHLUEHTpaUuna JNEeKTponnta, a TaKkKe pexunmMm INeKTposinaa,
npnMmeHaemMble B ranbBaHoONMacTuke OnA nonyyvYeHuna nepBUYHOro NOKpPbITUA (3aTF|)KKI/I), oT yCJ'IOBVIVI
HaHeceHWs1 TONICTOCNONHOro MeTanIMyeckoro ocagka?

KakoBbl TpeboBaHMsi K KayecTBY CLEMNMEHUST SMeKTPOOCaXAEeHHOro MeTanna C OCHOBOW B
ranbBaHomnactnuke no cpaBHEHUKO C ranbBaHoctermen? Kakue Mepbl nNpenpuHMMaroT AOna
obecneyeHns aTux TpedboBaHnin?

Kakve ycrnoBusi cnocoGCTBYHOT COBMECTHOMY paspsily MeTannoB C pasfvyHbiMKM CTaHAapTHLIMM
3NEKTPOAHbIMK NOoTeHLManamMmm ¢ obpasoBaHNEM KOMMAKTHOIO MOKPLITUSI CNlaBoOM?

Kakum obpasom npu anekTpoocaxaeHun cnnaBoB peluaeTca npobnema aHopos? [lpuBeaute
npvMepsl.

lMoAcHUTE, MOXHO M UCMONb30BaTb ANEKTPONnT, cop,ep>|<au.|,m7| Cynbd)aTbl Mean M uUnHKa and
ANEeKTpooCcaxaeHua natyHu.

CpaBHl/ITe Ka4yecTBO I'IOKprTVIVI N napamMmeTpbl TEXHOJIONM4YeCKnx npoueccoB XUMUYECKOIo ¢
SANEKTPOXMMUNYECKOIo  HUKeInnpoBaHud, B TOM 4ucne C no3unumnmn ydyeTa 3KOST0rM4ecKomn
XapaKTePUCTUKN TEXHOJTOTUN.

Mcxoasa ns kakmx npeannochbIyioK Bbl6|/|paIOT ANEKTPONINT MeAHEHNA ONA NeYaTHbIX nnart?

KakoBbl HasHayeHWe M MexaHu3M MNPOLECCOB CEHCUbUNU3auum n akTuBauMM MNOBEPXHOCTU Npu
XMMUYEecKon metannmsaummn?

B 4eM 0COBEHHOCTb 1 KaKOB MEXAHU3M TpaBleHna megn npu Nnpon3BoAcTBeE NevYaTHbIX nnaT?

Uto obecneumBaeT BbLICOKYIO CTEMEHb JlOKanuM3auuu aHOOHOro pacTBOPEHWS MNpu pa3mepHOn
obpaboTke meTanna? Kakyto ponb npu 3ToM UrpaeTt pacceuBaroLas CnocobHOCTb anekTponuta?

Kakoe BnusHME Ha Ka4yeCTBO aHOAHOW 3MeKTpPOXMmMuyeckon obpaboTkm meTanna okasbiBaeT pH
anekTponurta?

B 4yeM 0co6eHHOCTU aHOAHOro MOBEAEHUS CMMIAaBOB C TOYKM 3peHUsi 3PdEKTUBHOCTU pasMepHON
3ANEKTPOXMMUYeckon obpaboTkn?

Kak BnusieT koHUEeHTpaums opTodocopHON KUCMOTbI U NepemMellBaHe 3MeKTponnTa Ha npoLecc
3MEeKTPONoNMpoBaHNA Meau U ee cnnaBoB? [aiiTe TeopeTUYecKylo MHTeprnpeTauuilo MexaHusma
3MEeKTPONONMPOBaHNS.

Kakne npouecchl NpoTekaT Npy aHOAHOM OKCUMAMPOBAHWUM antoMUHUS B cepHon 1 opTodocdopHoi
kncnote? KakoB mexaHnM3m o6pa3oBaHuMst TONCTOCIOMHOW OKCUOHOW MIEHKN?

Kakum 06p830M MOXHO MOJTy4YUTb OKCUOHbIE NOKPbITUA Ha almtoMUHUK C 3adaHHbIMA csoncTBamm?

Kak n noyemy M3MeEHSIETCS COCTaB 3MEKTPONMTA OKCUAMPOBAHWUS aritoMUHUSA B MpoLecce ero
aKkcnnyaTaunn?

Kakne cywectByloT MeTOAbl YMIOTHEHUA WM OKpPALUMBAHUS OKCUAOHBIX MIIEHOK Ha MOBEPXHOCTU
anoMmHua?



45. Kakve npeunmyllectBa JaeT METO[ 3NeKTpooCaXOeHWs MeTanna u3 HeBOOHOro anekrponuta?
MpuBeguTe npumepbl.

46. Kakon anpoTOHHbIM pacTBOpUTENb ONA NPUrOTOBIEHUS 3NEKTPONUTa antoMUHUPOBAHUS MOXHO
cuntaTb npeanoyvTuTenbHeiM? Moyemy? Kakme TpeboBaHus K HEMy NpeabaBAsoTCA?

47. B 4eM CYLLIHOCTb M KaKOBO Ha3Ha4YeHne xpomaTupoBaHus n pocatmpoBaHmsa NOKPbITUA? [Ns Kakmx
NOBEPXHOCTEN NPUMEHSIIOT 3T Npouecchl? VX oTnnumtenbHble 0CO6EHHOCTN.

20.1.2. KoHTponbHasa pa6oTta Ne 1

BUNET Ne 1

1. lMpoBeguTe cCpaBHMTENbHLIM aHanM3 CBOWCTB SMEKTPONUTOB MedHeHus (cynbdaTtHble 1
andocdatHble). KakoBo mx HasHadeHne u ocobeHHocT? [ante oBOOCHOBaHWE OMNTUMAarbHOrO
pexuma anekTponuaa (MIoTHOCTb TOKa, TeMnepaTtypa).

2. Kakas B3anmocBsA3b Mexay KOHUeHTpauuamn cynbdarta Meaum u CepHOM KUCNOTbl B CyNb(aTHOM
anekTponuTe MegHeHns? Kakum dakTopom orpaHuyeH BepXHUI Npeaen KOHUEeHTpaumMmn KUCNOoTbI?

3. Moyemy nNpu NOrpy>XeHUM cTanbHOM NNacTUHbl B AndocdaTHbIN SNEKTPONUT MEAHEHUSI He
HabniogaeTca npouecc UeMeHTauum Meau, XapakTepHbIW Ans  CynbgaTHOro anekTponuTa
MeaHeHnA? [osicHUTe MexaHu3M 3TOro sABNeHus.

4, B andocdaTHbIi 3NeKTponMT MeaHeHusi BBOAST MOH NO3®. Mpn 3TOM BbIXxO4 MO TOKY Meaun C
yBENMYEHNEM MIOTHOCTM ToKa CHumxaeTcd. OObACHUTE, 3a CYET Kakmx MOOO4YHbLIX peakuuin 3To
npouncxoauT. A Kakor NonoXuTenbHbIn addekT HabnogaeTcs Npy 3ToM?

5. Kakne ocrnoxxHeHust MOryT BO3HUKHYTb Mpu pabote gudocdaTtHon BaHHbI MEAHEHWS, B TOM Yucne
B CBS3U C 0COBEHHOCTAMM aHOgHOro npouecca?

6. [ns ranbBaHMYecKOro MeAHeHUs| feTaneil B CEPHOKUCIIOM OMEKTPONUTEe WCMOMb3oBaH TOK
nepemMeHHON NONAPHOCTU C ANUTENbHOCTBIO KAaTOAHOIMo uUMmMNynbca 8 ¢ U aHogHoro nepuoa 2 c;
NMOTHOCTb TOKa katogHoro nepwoga iy = 10 A/,qmz, NMIOTHOCTb TOKa aHOOHOro nepuoga i, = 5
A/am?, Beixop Mo hakTnyeckomy KatogHomy Toky ans megu coctasun 99%. Kakosa Heobxognmas
NPOAOIMKNTENBbHOCTL NpoLuecca MegHeHMs Npu TOMAWWHE MeAHOro NOKPbITMA 20 MKM?

O npomexyToyHOW aTtTecTauumn obydarmxcsa no nporpaMmam BbicLlero obpasoBaHus.
KOHTpOMbHO-M3MepUuTEnbHblIE  Matepuanbl  NPOMEXYTOYHOW  aTTecTaumMuM  BKIOYaroT
TeopeTuyeckne BOMPOCHI, MO3BOSIAOLWMNE OLEHUTb YPOBEHb MOJMYYEHHbIX 3HaHUM U
npakTu4eckue 3afjaHus, MO3BONAWME OLEHUTb CcTeneHb CHOPMUPOBAHHOCTU YMEHUN W
HaBbIKOB. [1py oOuUEeHMBaHUM UCNONbL3YIOTCA KONMMYeCTBEHHas LWkKana oueHok. Kputepuun
OLleHUBaHWA NpuBeAEeHbI BbiLLe.

Mpn peanusauum [UCUUNAWHBI C NPUMEHEHWEM AUCTAHUMOHHbIX 0BpasoBaTenbHbIX
TEXHOIMOMMN OLueHKa 3a 3ayeT/ak3ameH MOXeT ObITb BbiCTaBreHa Mo pesynbTataM TeKyLlen
aTTectauun oby4varoLerocs B ceMecTpe.



Tekywas atTectaums NpOBOAUTCS B COOTBETCTBMM C [MonoxeHWem O Tekylleln aTTectaumm
obyvatomxcss No nporpaMmMaM BbiCLLEro obpasoBaHusi BopoHeEXCKOro rocyaapcTBEHHOro
yHuBepcuTeTa. Tekyllas aTtrectauus nposoautcs B cpopmax ycTHoro onpoca (hpoHTanbHas
6eceqa) U NUCbMEHHBLIX PaboT (BbINOMHEHME MPAKTUKO-OPUEHTUPOBAHHBLIX 3adaHWUn U OOHOM

KOHTPOSbHOW paboThl).

Ana oueHMBaHWA pe3ynbTaToB O0Oy4YeHWss Ha 3a4eTe C  OLEHKOM

LKana:«3a4TeHo», «kHe3a4YTEeHO».

ncnonb3yeTcA

CooTHoLleHMe nokasaTenen, KpUTEPUEB U LUKarbl OLeHMBaHNS pe3ynbTaTtoB 06y4YeHus.

YpoBeHb
Kputepun oueH1BaHns koMneTeHLnin cchopmupoBaHH | Lllkana oueHok
ocTH
KOMMNEeTeHLMN

lMonHoe cooTBeTCTBME OTBETA OOYYalOLLErOCH BCEM NEPEUNCTIEHHBIM lNoebiweHHbIU 3a4meHo
Kputepusam. NpoaemMoHCTPUpOBaHO 3HaHWE PyHAAMEHTAlbHbIX OCHOB YpO8€eHb
TEOPETNYECKOW U NPUKITAgHON 3MEKTPOXMMUU, YMEHNE OOBSCHATD
OCHOBHbIE 3aKOHOMEPHOCTU 3MEKTPO- N XMMUYECKNX MPOLLECCOB,
NpoTEKaloLLMX B peakTope,
BnageHue OCHOBHbIMY HaBblKamu WHTepnpeTaumm
3MNEKTPOXMMUYECKNX XapakKTePUCTMK npouecca
OTBET Ha KOHTPONbHO-U3MEPUTENbHBIN MaTepuan He COOTBETCTBYeT basosnbil 3a4meHo
OLHOMY U3 MEpPEeYUCIIEHHbIX MokasaTenen, Ho obyvawwwmnca paet Ypo8eHb
npaBuIbHbIE OTBETHI HA JONOMNHUTENBbHBIE BONPOCHI
OTBET Ha KOHTPONBHO-U3MEPUTENBHbLIN MaTepuan He COOTBETCTBYET lMopozoeslti 3auymeHo
OBYM M3 TMepeyvucrneHHbiX nokasatenen, obydatowmica aaet yposeHb
HenosHble OTBETbI HA AOMNOMHUTENbHbIE BOMPOCHI.
OTBET Ha KOHTPONBHO-U3MEPUTENBHbLIN MaTepuan He COOTBETCTBYET - He3aymeHo

nepeyvncrieHHbiM  nokasatensm. OO6ydarowmiics  OeMOHCTpupyeT
OTPbIBOYHbIE, (bparMeHTapHble 3HaHUS Teopwuu, OonyckaeT rpybble
OLUMBKM NpW TPAKTOBKE NPaKTUYECKNX 3a4ad

20.2 NMpomexyTo4yHana aTTrecTaums

MpomexxyToyHas aTTecTaums No AUCLMNINHE OCYLLECTBSIETCS C MOMOLLBIO CEeAyoLmMX

OLEHOYHbIX CPEACTB:
20.2.1 NepeyeHb BONPOCOB K 3K3aMeHY:

1. Knaccudwukaums  9neKkTpoXMMUYECKUX
3MNEKTPOXUMUYECKMX NPON3BOACTB.

MPOW3BOACTB.

2. OCHOBHbIE 3M1IEMEHTLI 3MIeKTpoXMMMYeckon cuctemsl. Katogel. AHoabl. uadparma.

3. lanbBaHocTeruns. [anbBaHonnacTuka.

Mpeumywectea u

HeJocTaTku

4, CprKTypa ranbBaHU4ecKnx ocagkos. BrnvsHue pPa3fmIM4HbIX CbaKTopOB Ha Ka4eCTBO MNOKPbITUA.

5. PacceuBatoLas cnocoGHOCTb AneKkTponuTa.

6. [logroToBka MOBEPXHOCTU Mepen MOKPbITUEM.
3MEeKTPOXMMMYeckme cnocobbl NOArOTOBKM NMOBEPXHOCTH.

MexaHunyecknn

cnocob. Xumuyeckme u

7. O6opynoBaHuWe ranbBaHNYeCKUX LLexoB. KOHTPOmb kayecTBa raribBaHUYECKUX MOKPLITUN.

8. UwuHkoBaHue. [pyMeHeHe LIMHKOBBIX MNOKPbITUN.
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13.
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22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

lanbBaHonnacTuka. TexHonorus ranbeaHoNnacTM4eckoro MeToda.

BnvsiHne pasnnuHbix (hakToOpoB Ha NPOLIECC OKCMONPOBAHUA MeTarsoB..

anbBaHMYeckoe ocaxaeHue CniaBoB..

XpomupoBaHue. MNopuctoe n 6eCnopmcToe XpoOMOBOE NOKPbITUE. DNEKTPONUTHI XPOMUPOBAHUS.
MegaHeHne. QnekTponmTbl MeaHeHus.

CpaBHUTENbHasA XxapaKTepuUcTMka MeToA0B rMapoanekTpoMeTannypruu.

OnekTtponutuyeckoe paduHupoBaHme Mean. Coipbe. [logrotoBka pyabl. OnNEKTpoaHble
npoLieccbl. YCTPOUCTBO BaHH U 3NEKTPOLOB.. DNEKTPOIKCTPAKLNS Mean.

AnekTponuTndeckoe paduHMpoBaHue Hukens. TpyaoHOCTM padUHUPOBaHMS. ONeKTPOAHble
npouecchl. TexHonornyeckas cxema npotecca.

TexHonornyeckas cxema npon3soacTBa LMHKa. SJ'IeKTpO,CI,HbIe npouecchbl. BnusiHne npmmeceﬁ.

MeToapbl FIOpOLIJKOBOVI mMmeTannyprun. CBowicTBa MeAHbIX NMOPOLLIKOB. TexHonorus nonyyeHunda
MeHbIX NOPOLLKOB.

OcobeHHOCTM NpoLecca anekTponm3a pacniaBneHHbIX Cpea.
TexHonornyeckasa cxema npoun3eoacTea alltoMUHUA.

MonyyeHne MeTannMyeckoro HaTpUs U3 pacnsasBa eKoro HaTpa.
MonyyeHne MeTannNMYecKoro HaTpUsi U3 pacnsasa XopPUCTOro HaTPUSI.

npOI/I3BOLI,CTBO Boaopoda W Kucnopoaa. SﬂeKTpOD,HbIe npouecchl. anIHLI,VIﬂVIaJ'IbHaﬂ cxema
AneKTponunaepa.

Mpoun3BoacTBO NEpeKncH BoAgopoaa. AnNeKTpoaHble npouecchkl. TeXHONOrus NonyyYeHus.

Mony4yeHne xropa, LWenoYn 1 Bogopoaa AvadparMeHHbIM METOOOM. ANEKTPoaHble MPOLIECCHI.
Teopusi npouecca anekTponusa.

TexHomormss  norfyyYeHWss xropa, LWenoyM W Bogopoda AuadparMeHHbIM — MEeTOOM.
MpuHUMNUanbHas cxema anekTponmaepa.

npOI/I3BOD,CTBO Xnopa, uweno4yn un BoAoOpoAa I3NIEKTPOJSIM3OM C XUOKUM PTYTHbIM KaToaOM.
SﬂeKTpO/J,HbIe npouecchl.

KOHCprKLWIﬂ annapaTtoB A514 3N1eKTposin3a Xropa, weno4dn n sogopoda pTyTHbIM MeTOO0M.

MonyyeHve xnopa, LWenoyYs M Bogopoda MeMGpaHHbIM MeTodoM. JneKTpodHble MNPOoLEecchl.
Teopus npolecca anekTponumsa.

TexHonorus nony4yeHua Xropa, wenovyn n sogopoaa MeM6paHHbIM MeTo4OoM. an/IHLlI/II'II/IaJ'IbHaH
CXeMa arieKkTponunsepa.

OnNeKTPOCHMHTE3 HEOPraHNYECKUX CoeaMHEeHWIN. [onyyeHre rmnoxnopuTa HaTpus.
OnNeKTPOCHMHTE3 HEOPraHNYeCKUX coeanHeHnn. MNonyyeHne xnopaTos.
ONEKTPOCUHTE3 HEOPraHNYECKUX coeaMHeHun. MNMonyyeHre nepxnopaToB 1 XSIOPHOW KUCIOTbI.

QJ'ISKTDOCMHTGS HeopraHn4ecknx COEaUHEHWN. I'Ionyqume nepmMmaHraHaTta Kanus.



35. OnekTpocuHTE3 opraHuYecknx coeauHeHuii. NonyyeHne nogadopma.

36. ONeKTPOCUHTE3 OpraHMYECKNX COEAMHEHUN. ONEKTPOXMMUYECKOE OKUCIEeHUEe anudaTnyeckux
CnMpTOB B KApOOHOBbLIE KUCMOThI

OnuncaHne TexHONOrMm npoeeneHunsa

MpomMexxyToyHas aTTecTauusi NPoOBOAUTCS B COOTBETCTBUM C [MonoXeHnem o
NMPOMEXYTOYHOIN aTTecTaumm obyyatoLmMxcs No nporpaMmam BbicLLEro o6pa3oBaHus.
KoHTponbHo-n3MepuTernbHble MaTepuarnbl NPOMEXYTOYHOW aTTecTauun BKIOYatoT
TeopeTnyeckne BOnpochl, NO3BONSIOLME OLEHUTb YPOBEHb NOSYYEHHbIX 3HAHWIA U
npakTUyYeckne 3aaHnsi, NO3BONAIOLLME OLEHUTb CTENEHb CHOPMUPOBAHHOCTM YMEHUIA U
HaBbIKOB. [pun OLEeHMBaHNUM NCMONb3YIOTCA KONMYECTBEHHas LKana oueHok. Kputepun
OLIEHMBAHWS NPVBEAEHbI BbILLE.

Mpy peanusauum AUCUUNNNHBI C NPUMEHEHNEM ONCTAHUMOHHbIX 06pa3oBaTenbHbIX
TEXHOIOMMI OLleHKa 3a 3a4eT/ak3aMeH MOXeT ObiTb BbiCTaBrieHa No pesynbTaTaM Tekylien aTT

20.2. 2 NepeyveHb 3agaHun ANA NpoBepkn chopMUPOBAHHOCTU KOMMNETEHLUN:

MK-1 Cnoco6eH npoBoAUTL C60pP, cMCTEMATU3ALUIO U KPUTUHECKUIA aHanu3
Hay4HOM, TEXHNYECKOM U NaTeHTHOM uHdopmMaLmm, Heob6xoaMMon Ans peLueHns
nccnepoBaTesibCKUX 3a4ay XMMUYECKOM HanpaBreHHOCTHU

1. TexHonorvsi Nony4eHnst YACTOro MeTanna M3 noaAroToBNIEHHOrO 06bLIYHO
nMpoMeTannypruyeckum crnocobom YepHOBOro MeTarnna MeTo4oM 3reKTponuaa
HasblBaeTCs:

anekmpopaghuHuposaHue
3/1eKMpPO3KCMpaKyusi
uemeHmauyus
3/1eKMpPOCUHMeE3

O O O O

2. TexHOnornust KOHTaKTHOro ANEeKTPOXMMNYECKOro BbITECHEHUA OOAHUX MEeTallmioB ApyrumMmun
N3 UX COeANHEHNN, HaXOASLLUMXCS B pacTBopax n pacnjiaBax Ha3blBaeTCA.

anekmpopaghuHUpos8aHue
371eKMPO3KCMpaKyus

yemeHmauyus

aneKTpoxmMmyeckas pasmepHasi obpaboTka

O O O O

3. TexHonorusa nsrotoBneHne getanen TO4HON POPMbl METOAOM FOKarbHOMo
3NEKTPOXMMUNYECKOTO PaCTBOPEHNST Ha3bIBAETCS :

anekmpopaguHuUposaHue

2. aM1eKMpo3Kecmpakyus

uemeHmauyus

anekmpoxumu4yeckasi pasmepHasi obpabomka

O O O O

4. TexHonornsa n3roToBMeHNa MEeTanIM4YeCcKnx Konum pas3nnyHbIX NpegmeToB
ANEKTPOXNMUNYHECKMM OCaXOEeHNEM Ha3blBaeTCA:

o ealJibeaHoruiacmuka



o anekmpopacuHupogaHue
o uemMeHmauyus
O 9reKmpoxumuyeckas paamepHas obpabomka

5. Kakasi no6o4Has peakuna MOXeT NpoTeKaTb NMpn 3NEKTpPoniM3e B BOAHOM pacTtBope
ANEeKTpPOoJSInTa Ha KaTtoge:

o Peakuyus ebideneHus Kucropooda;

o Peakyus ebiOeneHusi 8000po00Aa;

o 3. Peakuus okucneHusi sodopoda;

o Peakuyus okucrneHus Kamooa.

5. Kakasi nobo4yHas peakumst MOXeT NpoTeKkaTb Npu 3NeKTPonn3e B BOAHOM pacTBOpe
3MNEeKTPONnTa Ha aHoge:

o Peakuus ebidesnieHUs1 KUC/TI0pPOOa,
o 2. Peakuus ebiOeneHusi 600opoda;
o 3. Peakuus okucrieHusi Kucropoda;
o 4. Peakuusi eoccmaHosrneHusi aHooa.

6. GJ'IeKTpOXI/IMI/I‘-IeCKVIe Tpe6OBaHVIFI K COCTaBy aneKkTponuta: noTeHunan oKmcneHus
MCXOOHbIX BELWECTB O0JTKEH ObIThb:

O foJioxKumeribHee [0 cpasHeHUro ¢ rnomeHyuasioM OKucrieHus MosieKyr
pacmeopumerisa U ompuuyamersibHee o cpasHeHUro ¢ romeHuyuasiom
80CCMaHo8s1eHUs MOJIeKyIl pacmeopumeris,;

o ompuyamesibHee 10 CPa8HEeHUr C MomeHyuasioM OKUCJ1IeHUs1
MOJIeKyJ1 pacmeopumersis U nosioXKumeJsibHee rno cpasHeHuUr ¢
nomeHyuasioM eoccmaHo8J1eHUs1 MOJIeKyJ1 pacmeopumeris;

O noJioKumeribHee [0 cpasHeHUro ¢ rnomeHyuarnamu OKucrieHus u
80CCMmaHo8JsIeHUA MOIneKys pacmeopumersis;

o ompuuameribHee [0 cpasHeHUro ¢ rnomeHyuanamu OKUcrieHus u
80CCmaHo8JIeHUA MOrneKyr pacmeopumersid

7. OcHoBHble TpeboBaHWst K POHOBOMY SMEKTPONUTY:

o He OoJKeH yHacmeoeamb 8 peakyusix Ha asniekmpodax u 8 o6eme
anekmposiuma, o6s1a0ame 8bICOKOU 3/71€KMPONPO8OOHOCMbIO;

o He O0/MKeH ydacmeosamb 8 peakyusix 8 0bbeme 351ekmposiuma,
obnadame 8bICOKOU 371€KMPOrpo8oGHOCMbIO;

o OO/mKeH ydacmeosame 8 peaKkyusix Ha anekmpodax u 8 obbeme
afekmposiuma, obriadambs 8bICOKOU 351€KMpPOrpPo8odHOCMbIO;

o He Qo/mKeH yyacmeosamb 8 peakUuusx Ha afiekmpodax u 8 obnreme
anekmpornuma, obriadamse HU3KOU 351€KMPOrnpPo8odHOCMbIO

8. OneKTponM3epoM HasbiBaeTCs annapar, B KOTOPOM OCYLLECTBSIOT NPOLLECcC

ANneKTponnaa. MuHMManbHO HEOBXOAUMBLIMU COCTaBHbIMU YacTAMM aneKTponniepa
ABNAKOTCA......

Omeem: kamod, aHOO, Kopryc (8aHHa) unu 351eKmpoodbl, Kopnyc (eaHHa)



9. B npombILNeHHOCTM UCnonb3yoT 6esgmadparMmeHHble U guadparMeHHble
anekTponunaépbl. OCHOBHOE Ha3HadeHne gnadparmeol .....

Omeem: (pa3denieHue XUuOKuUx u 2a3006pa3HbIX NPOAYKMoe, obpa3yroujuxcsi Ha
kamoOde u aHoOe; pa3desieHue npodyKkmoe, obpa3syrouwuxcsi Ha kKamode u aHooe;
pa3desnieHue npodyKmoe asieKmpoJsiu3a; pasoesieHue kKamoodHo20 U aHOOHO20
npocmpaHcmea; pasoesieHue KamoOHbIX U aHOOHbIX KaMep)

11. AnekTpoxmmmnyeckne TpeboBaHNs K KaTOOHbIM SNEKTPOAHBIM MaTepuanam:
noTeHumnan paspsiga MoOneKkysn pacTBOpUTENs LOIMKEH ObIThb....... (MeHbLwe unu
oTpuuaTtesibHee) Mo CPaBHEHMIO C MOTEHLMANOM BOCCTAHOBIIEHNST UCXOOHOrO BeLLecTBa
(cybeTparTa).

12. OnekTpoxmmmyeckme TpeboBaHMA K aHOLAHbIM 3NEeKTPOAHBIM MaTepuanam:
noTeHuman paspsiga MoneKkysn pacTBOpUTENs LOMKEH ObIThb........ (6onblue nnm
NonoXxuTternbHee) No CPaBHEHWNIO C NOTEHLMANOM OKUCINEHUS MCXOAHOTO BELLeCcTBa
(cybcTparTa).

MNMK-2 CnocobeH nnaHnpoBaTb paboTy M BbiOMpaTb aAeKBaTHbIe MeTOAbl PeLleHusA
Hay4HO-uccnegoBaTeNbCKMX 3a4ay B 06nacTn aHanMTM4Yeckom, hmamveckomn,
HeopraHu4eckomn, opraHM4eCcKom 1 NONIMMEepPHON XMMUN

1.LleneBas peakuusi, KOTopas OOSPKHA NpOTeKaTb Ha KaTode — peakuus BbiaeneHne
Bogopoaa. Kakon matepman anektpoga criegyeT Bblopath:

o C 8bICOKUM riepeHanpsikeHuUeM 8bloesieHusi sodopoda

o C HU3KUM nepeHanpsikeHueMm ebidesieHus1 eodopoda

o He umeem 3HayeHus

o MofuUMepHbIU

2. LleneBasi peakumsa Ha kaToae npoTekaeT ¢ No6oYHON peakumen BblaeneHms

Bogopoaa. Kakon maTepuan anektpoga cneayeT BblopaTh:

C ebICOKUM nepeHanpsixeHueMm ebidesieHusi sodopoda
C Hu3KkumMm nepeHanpsixeHuem ebideneHusi eodopoda

He umeem 3HayeHusi

rnonuMepHbIl

O O O O

3. B npouecce ocaxgeHns MeaHbIX NOKPbITUIA MCNOSb3YITCHA pacTBOPUMbIE aHOAbI.
Kakou anekTpopg Hy>XHO BblOpaTb B Ka4yecTBe pacTBOPMMOrO:

epachum,

Hukerns,

Meonb,

Cnnas medu ¢ HUkenem

O O O O

4. B npouecce oCaxaeHNst HUKeneBbIX MOKPbITUA UCNONb3YHTCA pacTBOPUMbIE aHOAbI.
Kakou anekTpopg Hy>XHO BblOpaTb B Ka4ecTBe pacTBOPMMOro:

Mpacut

Hukensb,

Meob,

Cninas medu ¢ HUkernem

O O O O



5. B npouecce aneKTpoaKCTpakLmMm LMHKA He0BX0AMMO NOMyYeHHbIe LIMHKOBbIE
MOKPbITUSI OTAENATb OT anekTpoaa. Kakne matepuansl 4ns anekTpoga creayeT BblbpaTh:

o AmomMmuHul,

o UuHk,
o Kadmud,
o [pagpum

6. MNpouecc aneKkTpoocaxaeH st HUKeN NpoTeKkaeT C napansnenbHon peakunen
BblaeNneHns Bogopoaa, CKOpocTb KOTOpon 3aBncuT oT pH anekTponuTta. Kakme gobaBku HYXHO
BBECTU B 3NEKTPONUT AN nogaepxaHus BblbpaHHoro pH anektponura...... (6yghepHbIe
dobaeku)

7. CTaHgapTHbIV 9NEKTPOOHbIV NOTEHUMan kagMms B BOAHOM pacTBOpPE CONWU KaaMus
(1) paBen —0,28 B.

Ha ocHoBe aTon MHopMaLnm MOXHO 3aKSTH04UTb, YTO KagMUEBLIN 3N1EKTPOA B pacTBOpe
CoCl, aBnsieTcsa anekTpoaom

o mnepeo2o poda
o 8mopozo poda
o 2a308bIM
O  OKUCIUMEsbHO-80CCMaHOBUMEbHbIM
O UOHCENEKMUBHbIM,
noTeHumanonpegensowas peakums onncbIBaeTcsl ypaBHEHMEM
o Co*+2e=Co
o Co* - e —Co*
o Co* +3e =Co,

a 3HaYeHue ANeKTPOAHOro noteHumana npu 298 K, paccuntaHHoe no ypaBHEHMIO
HepHcTta

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

B 0,01 M anekTponute paBHO (OKPYrNUTb 4O BTOPOro 3HaKa)

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

8. B TexHonorumn ruapoanekTpoMeTanyprityeckoro nony4yeHns YNCTOro HUKEeNs
(anekTpopadmHMpoBaHMEe) UCMONb3YOT



o B800Hble pacmeopbi cosiell HUKesIsi
o pacrinasbl cosnel HUKeris.

9. MMpu NnaHMpoBaHuM paboT HEOBXOAMMO YUNTLIBATbL, YTO ANEKTPONUT HUKENMPOBAHNS B
Xo[e aneKTponu3a 3arpsasHaeTcs noHamm Cu®', Fe?*, Zn**, Ag® . Micxoas na npumepHo
paBeHCTBA KOHLIGHTPALMIA 3TUX MOHOB, MOXHO MPeaArnonoXuTL B NEPBYIO ovepeab Ha
kaToae 6ygeT BbloenaTLCA

o Fe
o Cu
o Zn
o Ag.
Kpome Toro, Hago y4nTbiBaTb, YTO Ha KAaTo4e BMECTE C HUKENEM MOXET BblAeNAaTbCs
o eodopod
o Kucriopod

10. insa pacyeTa macchl BblAeNMBLLErocsi HUKenNs cnegyeT UCMNonb3oBaTb 3aKOH
o ®apades
o KyrnoHa
o [ebas-Xwokkens
o HepHcma

cornacHo KOTOpoMy Macca HuKkens, Bbiaenuslierocs 3a 0,2 4 npu cune Toka 1 A u Beixoge no
TOKy 75%, ByaeT paBHa (OKpyrnuTb 4O BTOPOro 3Haka)

0,16 e
0,20 e
0,22 e
0,232

O O O O

3apgaHus n. 20.2.2. pekoOMeHO0BaHbl K MCMONb30BaHUIO AN NPOBeAEHMS
AnarHoCcTMyeckon paboTbl MO OLEHKE OCTaTOYHbLIX 3HaHMI 0By4valoLLNXCS.



