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PABOYAS MPOrPAMMA YYEEHOW OUCLMMNIIUHBI

B1.B.08 3nekTpoxumMmnyeckme TeXHONOrmm

1. Koa v HanmeHoBaHMe HanpaBneHus NoaroToBku: 04.03.01 Xumuns

2. Mpocdhunb noaroToBKKU: MNpuknagHas xMMmus

3. Keanudumkauums (cteneHb) BbINYCKHUKA: Hakanasp

4. dopma o6yyeHUs: o4yHas

5. Kacheppa, oTBevarLan 3a peanmsaumo AUCLUNIIUHBI:

Kadbenpa puamnyeckon xmmmm

6. CoctaButenu nporpammbli: Coukas Hagexga BacunbeBHa, K.X.H., AOLEHT

7. PekomeHpaoBaHa: Hay4yHo - MeToanyeckum CoBeToM XMMUYeckoro dakynbrera oT
19.03.2020 npotokon Ne 3

8. Y4yeOHbIn roa: 2022-2023 CemecTtp: 5



9. Llenu u 3apayum y4ebHOM AUCLUUNIIUHDI:

Lenvro oceoenus yueonou oucyuniunsl aersomes OO0ydeHHE TEOPETHISCKUM OCHOBAM
ANEKTPOXUMUUYECKHUX MPOILIECCOB, IPUMEHAEMBIX B COBPEMEHHBIX TEXHOJOTHAX TMOJYUYCHHUS U
00pabOTKH METAJUTMUECKHUX MOKPBITHH, 3JIEKTPOXUMHYECKOTO CHHTE3a HEKOTOPHIX
OpPraHUYECKUX U HEOPTraHUYECKUX BEIIECTB

3aoauu yuebHol oucyuniunol.

OBnajieHre NPUHIUIIAMA UCIIOJIB30BAHUS SJIEKTPOXUMHYECKUX SIBJICHUI B COBPEMEHHBIX
TEXHOJIOTHSIX, 03HAKOMJICHHE C OCOOCHHOCTSMH TUITMYHBIX YJIEKTPOXUMHYECKUX IMPOU3BO/ICTB,
OCHOBHBIMH 3JIEMEHTAMHU JICKTPOXUMUYCCKUX CUCTEM, U IPUHIIMIIAMU UHTCHCH(PUKAITUN
3JIEKTPOXUMHYECKHUX MPOIIECCOB

10. MecTo yuye6HOM aucumMnnuHbl B cTpykType OOIN: : yacTh, popmupyemas
y4acTHUKaMU 00pa30oBaTelIbHBIX OTHOIICHU YacTh Osoka b1

[1ns oCBOEHMSI 3TOWM YacTu UMKNa CTYOEHT AOIMKEH MMeTb 6a30Bble 3HaHUA PyHAAMEHTalbHbIX
pasgenoB (usuMkn N XmMmun, (Npexae Bcero U3ndeckon, HeopraHMYeckon, aHanUTUYEeCKOMN,
OpraHMyeckon, XMMUN BbICOKOMOSIEKYMSPHBIX COEOUHEHUN, XUMWUYECKOW TEXHOSIOMUK); yMeTb
NPUMEHATb OCHOBHbIE 3aKOHbI XUMUKN U hn3nKK Npu 06CYyKOEHUM NOSNTYYEHHbIX pe3yrbTaToB, B
TOM 4ucrie ¢ npuBreYeHnemM MHOOPMAaLIMOHHBIX 6a3 AaHHbIX.

11. MnaHnpyemble pe3ynbTaTbl OOy4YeHMA no AucuunnuHe/moaynio (3HaHUSA,
YMEHUsl, HaBblkW), COOTHECEHHble C NNaHupyeMbiMU pe3yfibTaTaMu OCBOEHMUA

obpasoBaTenbHOM nMNporpamMmbl (KOMNEeTeHUMsiMMU) U UHAUMKAToOpaMn  UX
AOCTUXEeHUA:
Kop HassaHue Kog(br) WHamnkaTtop(bl) MnaHvpyemsble pesynbTaThl
KOMMNeTEeHL MK oby4eHust
MKB- | CnocobeH MKB-1.1 | BeinonHsiet 3HaTb  TeopeTuyeckne  OCHOBBbI
1 ocyLlecTBNATb CTaHOapTHble 3MNEKTPOXUMUYECKNX npoLeccos,
KOHTPOSb KayecTBa onepauuu Ha | NpYMeHsieMblX B COBPEMEHHbIX
CbIpbs, BbICOKOTEXHOMOMY | TEXHOMOMMNAX nomnyyeHus "
KOMMOHEHTOB " €CKOM obpaboTku MeTannmyecknx
BbIMyCcKkaeMoWn obopyaoBaHuM Ans | NOKPbITUNA, 3MEeKTPOXMMMNYECKOrOo
npoayKuum XapaKkTepuCTUKn CMHTE3a HEKOTOPbIX OPraHNYeckux u
XMIMUNYECKOro CbIpbS, HeopraHNYecKknx BeLLecTB
HasHayeHus, NPOMEXYTOYHON ” | YMETb obocHoBaTb BbIGOp
npoBOAUTL KOHEYHOM mMaTepuanoB, MeTOAbl KOHTPONsS WX
nacnopTmsauuto npoayKumu KayecTBa.
XUMUYECKON XMMUWYECKOro BnageTe HaBblkaMu COCTaBReHUs
NPOAaYyKLUN. npounsBoAcTBa. NPOTOKOMOB MUCMNbITAHUIA N OTYETOB O
MKB-1.2 | CocTtaBnsieT BbIMOSIHEHHOW paboTe Mo 3agaHHbIM
NPOTOKOIbI dopmam
MCMbITaHUNA,
nacnopTa
XUMUYECKOM
npoayKunn, oT4eThI
O BbIMOSTHEHHOW
paboTte no
3agaHHon hopme
MKB- | CnocobeH MKB-2.1 | MNnaHnpyet
2 | Bblbupatb oTAernbHble CcTaguu
TeXHu4eckne “ccneaosaHns npu




cpencTtea U MeToAbl Hanuuum  obLuero

ncnbITaHun nnaHa HNOKP.

obbekToB

HeopraHM4eckon

XUMUN ans

PELLEHN MKB-2.2 | FoTOBMT aremeHTbl

TEXHOJOrNYECKNX [OKyMEHTaLMM,

safad, MPOEKTbI MMaHOB M

MOCTaBEHHbIX [pPOrpamMMm

cneupanuetom OTAErbHbIX 3TanoB

bonee BbICOKOM HUOKP.

KBanudukaymm

MKB-2.3 | Bbibupaet
TeXHN4Yeckune
cpeacTBa n MeTofpbl
ncnblTaHWM (n3
Habopa
uMerowuxes)  ang
peLleHuns
NnocTaBreHHbIX
3apay HNOKP.
MKB-2.4 | loToBUT  0OBLEKTHI

ncenenoBaHus

BnageTtb HaBblkamMu NnaHUPOBaHUS
OTAENbHbIX CTagun uccnegoBaHUY
npu Hanuuum obLiero nnaHa paboTa,
NnoaroToBKK 3NIEMEeHTOB
JOKYMEHTaLUMW, NPOEKTOB MMaHOoB U
nporpaMmm OTAEnbHbIX aTanos
paboTbl, NOAroTOBKM  OOBLEKTOB
uccrnegoBaHus K  MCMbITaHUAM,
BblOOpa TEXHUYECKUX CPEeAcTB MU
METO[0B UCMbITaHUIA U3 UMELLUXCH
B Habope.

12. O61beM AMcuUNNuHbI B 3a4eTHbIX eaunHuuax/yac. — 4/144.

dopma NPOoMEeXYTOYHOM aTTecTauumn — 3a4eT C OLEHKOW

13. Buabl yye6Homn paboThbl

TpyooemMKocTb
Bug yuebHon paboThbl Bcero I'Ig cemMecTpam

nekumnmn 36 36

npakTu4yeckme 54 54

nabopaTtopHble 36 36

CamocTodTtenbHas pabota 18 18
dopMa NPoOMEXYTOUHOM aTTecTaumm — 3a4eT C OLEHKOM

Utoro: 144 144

13.1 CopepxaHne AUCLMUMNIUHLI:

n/n

HanmeHoBaHne

pasaena ucuunivHbl

CogaepxaHve pasgena AUCUUNIUHDI

Peanusauus
pasgena
ONCUUNIUHBI C
NMOMOLLIbHO
OHMawnH-Kypca,
QYMK *

1. Nekuun

11

SJ'IeKTpOXI/IMI/I‘-IeCKMe
CunHTEe3e
XUMUHECKMNX NPOAYKTOB

CUCTEMbI B

OcHoBHbIE
nHxeHepun. Knaccudukaums aneKTpoXMMn4ecKmnx
npoun3soacTB. CoBpeMEHHbIE TEHAEHLUMN Pa3BUTUS.
OnekTpoaHble Matepuanbl. ANeKkTpoabl Ha OCHOBE
yrnepoacoaepaLumx
MeTannuyeckne anekTpoabl. QNeKTpoabl Ha OCHOBE
okcuaoB meTannoB. KOMNo3nUMOHHbIE 3NeKTpoabl.

acnekTbl

anekTpoxumudeckon | https://edu.vsu.ru/
course/view.php?i

d=9904

mMaTtepunanos.




Onacparmbl " MeMbpaHbI. OneKkTponuThI,
pacTBopuUTENMW. KoHcTpykuum 3NeMeHToB
ANEKTPOXUMUYECKUX CUCTEM

OcHoBHble nyTu WHTEeHCcHdMKaLnm
ANEKTPOXMMUNYECKMX NPOLLECCOB

1.2 AnekTponutuyeckoe KuHeTnka peakumi npu  anektpoocaxaeHuu | https://edu.vsu.ru/
ocaxaeHve meTtannos 1 | metannoB. KuHeTuka paspsga B npucyTCcTBnn Course/\/iew_php?i
CnraBoB NOBEPXHOCTHO-aKTUBHbIX BewecTB. OCOBEHHOCTU | 4-gg04

ocaxgeHus MeTannos "3 KOMMJTEKCHbIX
3MNEeKTPONUTOB. JNEKTpoOCaXaeHMe LIMHKA, HUKeNs,
XpOMa U X CMniaBoB

1.3 ArneKkTpoxnmmnyeckas TeopeTunyeckne OCHOBbI anekTpoxmmmnyeckon | https://edu.vsu.ru/
obpaboTka 0bpaboTkm NMOBEPXHOCTU METansioB. | course/view.php?i
NMOBEPXHOCTM METANIOB | AneKTpoxummnyeckast pa3mMepHas obpaboTka | 4=9904

METannoB. ONeKTponuMTu4eckoe TpaeBrneHne u
nonmMpoBaHue. KoHBepCHOHHbIE MOKPbLITUS.
OkcupgHble  nokpblTua  MeTannos.  docdaTHble
NOKPbLITUS

14 Onektponu3  BOAHbIX | KMHeTMYeckne acnekTbl aneKTPOXUMUYECKNX https://fedu.vsu.ru/
pacTBOpOB 6e3 | peakuun. lNMepeHoc BellecTBa. TeopeTnyeckne course/view.php?i
BblOENIEHNS METaNNOB | OCHOBbI NPOLIECCOB 3NIEKTPOXUMUNYECKOTO d=9904

Nony4YeHnst HEKOTOPbIX MPOAYKTOB.

15 OneKTPOXMMNYECKII TeopeTuyeckue OCHOBbI opraHmyeckon | https://edu.vsu.ru/
CYHTE3  OpPraHUYecKux | aNeKTPOXMMMUMU. BaxHenwwe npouecchl | course/view.php?i
coeMHeHUN OpraHM4yeckoro 3NEKTPOCUHTESA. OcHoBHble | §=9904

OKUCNUTENbHbIE peakumm 1 obpasyemMblie NPoayKThI.
Peakunn BoCcCTaHOBNEHNS.
2. MpakTuyeckne 3aHAaATUA

2.1 SnekTpoxnMmnyeckme MpuHUMNuansHble CXeMbl yctaHoBok  ans | https://edu.vsu.ru/
CUCTEMbI B CWUHTE3e | MpOoBeAEHUsI anekTponusa " n3mMepeHus | course/view.php?i
XUMWUYECKUX NPOAYKTOB | noTeHumanos. [lo4rotoBka MOBEPXHOCTV Nepen | 4=9904

HaHeceHnem NOKPbITUN. Bbi6op nrowaan
NMOKPbIBAEMOW MOBEPXHOCTU U PopMbl 0Opas3LoB B
pabotax MO  SMEKTPOOCAXKAEHUIO  MeTasnsoB.
PacnpepneneHve TOKa Ha anekTpoaax.
PacceunBatoLas, BblpaBHMBaOLLAsA "
MUKpopaccenBaLas cnocoGHOCTb 3NEKTPOSIUTOB

2.2 AnekTponuTnyeckoe OneKkTpoxnmMmyeckoe ocaxaeHue Hukena wu ero | https://edu.vsu.ru/
OCaXAeHVe MeTarnsoB 1 | CMfaBoB. JNEKTPOXMMUYECKOe OcaxaeHne Meaun u | coursel/view.php?i
CnraBoB eé cnnasoB.  JNEKTPOXMMUYECKOE LMHKOBaHUE. | =994

XMuyeckoe  ocaXaeHue Hukena v Meaw.
XvMnyeckas N anekTpoxmumMuyeckas MeTannmsaums
ON3INEKTPUKOB.

2.3 OrneKkTpoxnmmnyeckas AneKkTpoxmmmnyeckas pa3mepHasi obpabotka | https://edu.vsu.ru/
obpaboTka MeTannoB.  ONeKkTPOXMMWUYeckoe  MOoMnMpoBaHue | course/view.php?i
MOBEPXHOCTU METasfoB | MeTansioB. AHOLHOE OKCMAMPOBaHUE amioMUHUA. | 4=9904

HaHonopucTble OKCMAHblE MMEHKM Ha OCHOBE
antMUHNA U TUTaHA.

2.4 OnekTponus  BOAHbIX | JMNEKTPOXUMMYECKOe MofyveHue xnopa u wenoyu. | https://edu.vsu.ru/
pacTBOpPOB 6e3 | dnekTpoxmmMmmyeckoe nony4veHue nepokcuaa | course/view.php?i
BblOeNeHNa MeTannoB | BO4opoAa. ONekTponus Boabl. d=9904

2.5 ONEKTPOXMMUNYECKIN KatogHoe BOCCTaHOBMEHUE opraHudeckux | https://edu.vsu.ru/
CWMHTE3  OPraHWM4YecKMX | COEAMHEHUN (HUTPOCOEAMHEHWs, TMAPUPOBaHUE | course/view.php?i
CcoefMHEeHNN HenpeaenbHbIX yrneBoAopoaoB). AHogHoe | 4=9904

OKUCIEHNE OpPraHNYeCKUX COoeaUHEHU (OKUucneHue
anudaTn4eckmx CnmpToB)




3. llabopaTopHbie 3aHATUSA

3.1 SnekTpoxnMmmnyeckme PacceuBatolLias cnocobHOCTb 3NeKTPONUTOB https://edu.vsu.ru/
cuctembl B CUHTe3e courselview.php?i
XUMUYECKUX MPOAYKTOB d=9904

3.2 OneKkTponnTnyeckoe OneKTpOXMMN4eckoe HUKENMPOBaHNE https://edu.vsu.ru/
ocaxaeHve meTannos 1 | ABTokatanutuyeckoe ocaxaeHuve HUKenb- | course/view.php?i
CcnnasoB docdhOopHbIX cnNnasoB d=9904

OneKTpoXnMu4eckoe LIMHKoBaHue

3.3 SnekTpoxnmuyeckas AHOHOE OKCMAMPOBaAHME antOMUHUS https://edu.vsu.ru/
obpaboTtka ONeKTPOXNMMMYECcKoe NonnMpoBaHne MeTansos course/view.php?i
NOBEPXHOCTU METAnNNoB d=9904

3.4 OnekTponu3  BOAHbIX | QNeKTponu3 BoAbl https://edu.vsu.ru/
pacTBopoB bes course/view.php?i
BblAeneHns MeTannos d=9904

35 ONeKTPOXMMUYECKNI AHOZHOE OKUCINEHNEe aMUHOKapOOHOBBIX KACMOT https://edu.vsu.ru/
CUHTE3  OpraHn4ecKux Course/\/iew_php?i
coeguHeHun d=9904

13.2 Pa3sgenbl gucumnnuHbl U BUAbl 3aHATUMN:
Buabl 3aHATUIN (4acoB)
Ne HanmeHoBaHue pasgena
JTabopat | CamocTosiTenbHas
n/n ONCUUNNKUHbBI Jlekuun | TMpakTuyeckme Bcero
OpHble paboTta

OneKkTpoxmMmnyeckme

1. | cucTemMsbl B cMHTE3E 4 10 4 4 22
XUMMUYECKUX MPOAYKTOB
AnekTponuTuyeckoe

2. | ocaxgeHne wMeTannoB wu 8 12 8 4 32
CchnnaBoB
AnekTpoxnmmuyeckas

3. | obpaboTka NOBEPXHOCTU 8 10 8 4 30
MeTansnos
OnekTponua BOLHbIX

4. | pactBopoB 0€e3 BblaeneHus 10 12 8 4 34
MeTansnos
ONEeKTPOXNMMYECKNI

5. | cnHTes OpraHnyecknx 6 10 8 2 26
coegnHeHuUn

UToro: 36 54 36 18 144

14. MeToanyeckue ykasaHmsa Ans odyyarowmxca no 0CBOEHUIO AUCLUMNIIUHDI
MogrotoBka K npakTudeckum 3aHaTusaMm. CocTaBneHne KOHCMEKTOB. BbinonHeHne goMallHnX
3agaHui. NogroToBka kK NPOMEXYTOYHOW aTTecTauuu.

Mpwn peanunsaumm ANCUUNINHDI c MCNonbL3oBaHNEM
obpa3soBaTenbHbIX TEXHOMNOrnmn ncnonb3yrTcA WHCTPYMEHTbI 3MNEKTPOHHOM
NHOpPMaLMOHHO-06pa3oBaTenbHon  cpegbl  BIY  «3OnekTpoHHbI  yHMBepcuteT  BlMY»
(https://edu.vsu.ru) n/vnn “MOOK Bry” (https://mooc.vsu.ru), CepBUCHI
BuaeokoHdepeHuun (BigBlueButton, Zoom, Discord wn Ap.), 93NeKTpoHHass Mo4Ta,
MeCcCeHAXepbl U COLCETU.»

ONCTAaHUMNOHHbIX

15. lNepe4yeHb OCHOBHOW U AONONIHUTENILHOW NUTepaTypbl, PeCypCoOB UHTEPHEeT,
Heo6XoaUMbIX AN OCBOEHUA OUCLNIINHBI
a) OCHOBHas nuTepartypa:

Ne n/n NcToYHUK



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

BapeHuos, B.K. QnekTpoxummudeckmne cuctemnl 1 npoueccol / B.K. BapeHuosB ;
1. PoroxHukos H. A. ; YBapoB H. ®. — Hosocmbupck : HI'TY, 2011 .— 102 ¢c. —
<URL:http://biblioclub.ru/index.php?page=book&id=228776>.

Mnut B. Onektpoxumunsi B MatepmnanosedeHunn: [ydebHoe nocobue] / B. MnuT ; nep. ¢
aHrn. O0.0. Yapkuna, J1.A. ©unwront, A.A. MutpodaHosa.— Mocksa : BuHom.
JlTabopatopus 3HaHui, 2015 .— 446 c.

0) gononHuTenbHasa nuTepaTtypa:

Ne n/n MCTOYHMK

3. Ponayrun B.U. ®dusukoxummsa nosepxHoctn / B.. PongyruH. — M. : LY UHTennekT,
2008. — 568 c.

4, Menunxos N.B. dnsnko-xmmmnyeckas apontouus teepgoro sewectsa / N.B. Mennxos. —
M.: BMHOM, 2006. — 309 c.

5. ambypr KO.[l. BnekTpoxmmumyeckas kpuctannmasaumna metannos u cnnasos / FO.[.

Mam6ypr. - M. : Anyc-K, 1997. - 384 c.

MoeeTknH B.B. CTpyKTypa u CBOWCTBA 3nekTponuTmyeckux cnnaeos / B.B. NMoBeTkuH,

6. .M. KoseHckuin, HO.U. YectuHoswmkoBs. — M.: Hayka, 1992. — 255 c.
Cysganes W.[l. HaHoTexHonorus: uU3NKO-XMMUA HaHOKNACTePOB, HAHOCTPYKTYP WU
£ HaHomaTepuanos / .. Cysganes. — M.: KomKnura, 2006. — 592 c.
3 Momoranno A.[l. HaHouactuusl metannos B nonuvepax / A.Ll. Nomoranno, A.C.
) PoseHbepr, U.E. YdonaHa. — M. : Xumus, 2000. — 672 c.
MwuHbko H.WN. MeToapbl nonyyeHus n ceonctea HaHoobwvekToB / H.W. MuHbko, B.B.
9. CtpokoBa, WN.B. XepHoeckun, B.M. Hapues. — M.: ®dnuHTa : Hayka, 2009. — 168 c.
10 Pambuan H.I'. dunsmnyeckme n xmmmyeckne ocHoBbl HaHoTexHonorun / H.I'. Pamouan,

A.B. BepeskuH. — M.: PUSMATIINT, 2009. — 456 c.

11. MpuknagHaga anektpoxumng / nog peg.A.lN.Tomunosa. — M.: Xumuga, 1984. — 520 c.

12 JTykomckun HO.A. duramnko-xmmmyeckne ocHOBbI anekTpoxumuu. / KO.A. Jlykomckumi, KO 1.
' Fambypr. — Jonronpyaxbin: Mutennekt, 2008. — 423 c.

13. nektpoxmmusg /S.Munomanap n gp. — M.: TexHocdepa, 2008. — 359 c.

14 BapabouwknH A.H. SnekTpokpuctannusauusa n3 pacnmnasneHHbix conen /A.H.
' BapabowkuH. — M.:Hayka, 1976. — 279 c.

B) MHOPMALMOHHbIE 3NTEKTPOHHO-00pa30oBaTENbHbIE PECYPCHI:

Ne n/n MNCTOYHUK
15. 3oHanbHasg HayvHasa bubnuoteka BI'Y http://www.lib.vsu.ru
16. KoseHckun .M. MeTtannosegeHnune nokpbitun / .M. KoBeHckun, B.B. NoBeTkuH. — M.:

CIN UutepmeT UHxnHmnpuHr, 1999. — 296 c. http: // www.galvanicrus.ru /lit /books.php

17. MpuropsH H.C. ®occatmposanue. / H.C. NpuropsH, E.®. Akumosa, T.A. BarpamsiH. —
M.: 'mo6yc, 2008. — 144 c. http: // www.galvanicrus.ru /lit /books.php

18. WHTepHeT noptan ans xmmukos http://www.chemweb.com

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

20. MopTan Hay4HO-TexHUYeckon nigopmauyun 36 Hedptb 1 MNas 2007www.nglib.ru
21. NHTepHeT nopTan obpasoBaTtenbHbIX pecypcos http://window.edu.ru

YOMK «3nekTpoxummnyeckne TeXHoOnormm 3 k»
https://edu.vsu.ru/course/view.php?id=9904

22

16. lMepeyeHb y4yebHO-meTOAMYECKOro obecne4vyeHusi ANA CaMOCTOATENbHOM
paboTbl (yyebHo-memoduyeckue pexkomeHOayuu, Mocobus, 3adadyHuKu, MemodudyecKue
yKa3aHUsi Mo 8bINOJIHEHUIO Npakmu4yecKkux (KOHMposbHbIX) pabom u dp.)

Ne n/n NcTouyHuK

1 KnHeTnka XuMUYeCKnx 1 aNeKTpOXMMUYECKUX NPOLLECCOB. ONEKTPONPOBOAHOCTD :
npaktukym no cnew,. 011000- Xumuns / Cocr.: A.B. BeegeHckun [v gp.] — BopoHex :



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3166&TERM=%D0%92%D0%B0%D1%80%D0%B5%D0%BD%D1%86%D0%BE%D0%B2,%20%D0%92.%D0%9A.%5B1,1004,4,101%5D&LANG=rus
http://biblioclub.ru/index.php?page=book&id=228776
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://edu.vsu.ru/course/view.php?id=9904

nonaery, 2003. - 4. 2. — 82 c.(Ne 648). —
URL:http://www.lib.vsu.ru/elib/texts/method/vsu/jan04053.pdf>.

PaBHOBeCHbIe anekTpoaHble cucTtemsbl. ['paHnua pasgena 3apsbkeHHbIX a3 :
npakTtukym no cned,. 011000- Xumus / cocT.: A.B. BeegeHckui [n gap.]. — BopoHex,
2 2003-. Y. 3/ Cocr.: A.B. BeegeHckui, E.B. BobpuHckasi, U.B. MNpoTacosa, H.B.
Coukaa. — 79 c. : (N2 719) —
<URL:http://mww.lib.vsu.ru/elib/texts/method/vsu/jan04059.pdf>.

17. UHcpopmMaLIMOHHbIE TEXHONOIMK, UCNonb3yeMble ANA peanusauum y4eoHom
OUNCLUUNIUHBI, BKITKOYaA nporpamMmmHoe obecnevyeHne n MHpopMaLMOHHO-
cnpaBoOYHble CUCTEMbI (NP HEOO6XOANUMOCTH)

Mpn peanusaumm y4ebHON ANCUUNIINHBI UCNONBb3YIOTCA 3NEMEHTbI ANEKTPOHHOIO
00y4yeHunsa n pasnuyHble AUCTaHUMOHHbIE 06pa3oBaTesnbHble TEXHOMOMMU,
nosponsowue obecnednBaTb onocpeaoBaHHOE B3aMMmoaencTane (Ha pacCTosaHUN)
npenogaBaTenen n obyyarLnxcs, BKNOYast MHCTPYMEHTbI 3NEKTPOHHOM
NHOpMaUNOHHO-06pa3oBaTenbHou cpebl BI'Y «3neKTpoHHbIN yHMBepcuteT BITY»
(https://edu.vsu.ru) n/unm “MOOK BI'Y” (https://mooc.vsu.ru), nposegeHme BebnHapos,
BUOEOKOHdepeHUmMI (B TOM Yncrne cnpumMmeHeHmnem cepsucoB Zoom, Discord n gp.),
B3aMMOJencTBmne B COLCETAX, NOCPEACTBOM 3NIEKTPOHHOW MNOYTbI, MECCEHIXXEPOB.

18. MaTepmanbHO-TeEXHUYECKOE obecneyeHne AUCLUNIINHDI:

YuebHuKM, y4ebHble Nocobus, 3aaadHnkn, MynbTU-Meana TeXHUKE. YCTaHOBKM AN U3MEPEHUs!
3NeKTPONPOBOAHOCTM; Y4EOHbIN KOMMNEKC « XMMUS»; MIOHOMEpPbI, TEPMOCTaThl, NOTEHUMOCTATbI,
3NeKTPOAbI, ANEKTPOXNUMUYECKME SYENKN, MyNbTUMEANIAHOE 06opyaoBaHNe.

19. OueHOuYHble cpeacTBa ANA NPOBEAEHUA TeKylwern U  NPOMEeXYTOYHOMU
aTTecTauum

Mopsigok OLeHKN 0CBOEHMSA obyYaroLwmmmcs y4ebHoro matepumana
onpenensieTcsi CoaepXxaHnem criegyrLmnx pasnenos AUCUUNIUHGIL

HavmeHoBaHwue NugukaTop(bl)
nh}i pasaena AUCLMNINHbI Ko“&';?;?” [OCTUXEHMS OueHouHble cpeacTsa
(mogyns) H KOMMNEeTEeHL MM
OneKkTpoxmMmmnyeckue
1. | GvcTEMBI B CHTE3e MKB-1 MKB-1.1, MKB-1.2 MpakTuyeckoe 3afaHve
XMMUYECKMX NMPOAYKTOB
OnekTponuTuyeckoe AKB.1
2. gﬁi):s::me METannoB | nkg-2’ HKB'Ill'QBT_(f'Z'l' KoHTponbHas paboTa
OneKkTpoxmmmnyeckas
obpaboTka MKB-1, MKB-1.1, MKB-2.1-
3. MNKB-2 ' MpakTuyeckoe 3agaHve
NOBEPXHOCTU METarnoB KB 2.4
OneKTponm3 BOOHbIX AKB.1
4 | Pactsopos 6es MKB-2' I'IKB-%.&BI;KE-Z.L KoHTponbHas paGoTa
BblAeNeHns MeTansnos :



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

HaumeHoBaHue NHaunkaTop(bl)
I:'/QH pasgena auCLMUNIMHLI Ko“ﬂl';‘f;;a” [OCTVXEHMS OLieHouHble CpeAcTBa
(moayns) H KoMMOeTeHumnn
ONeKTPOXMMUYECKII AKB.1
5. 22:;31:5;?”%0'(“ MKB-2 nKB'ln'&égKf -2.1- MpakTuyeckoe 3afaHune
[MpomexyToyHasa aTTecTtaums MepeyeHb Bonpocos
dopma KOHTPONs — 3a4eT C OLIEHKOM

20

TunoBble OUEHO4YHbIe cpeactBa MU MeToaunvdeCckume wmatepuanbl, onpepgendalolne

npoueaypbl OLeHNBaHUS

20.1 TeKywWwMWN KOHTPOSb yCrneBaeMocCTun

KoHTponb ycneBaeMoOCTM NO AUCLMNINMHE OCYLUECTBIISETCA C NMOMOLLbLIO CreayrLwmx
OLEHOYHbIX CPeaCcTB:

20.1.1 MNepeyeHb NpakTU4YECKUX 3afaHUN

01.

02.

03.

04.
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10.

11.

12.

13.

14.

15.

Uem oTnuyaetca nondapmsyeMoCcTb OT Monspu3aumMM M Ha  KakMe  CBOWMCTBa
ANEKTPOXMMNYECKNX NMOKPbITUI OKa3bIBaeT BIIMSHUE KaXKaasi U3 3TUX BENTUYNH?

C kakou uenblo B 9MNeKTPONUT ANsi HaHECEHUS 3MNEKTPOXMMMYECKOro MOKPbITUS BBOAUTCHA
anekTponpoBogsLas gobaska? MNpusegnTte npumepsbl.

Kakoe BnusiHMe Ha Ka4yecTBO MOKPLITUSA OKasblBaeT PacCTOSIHUE MexXay KaToaoM U aHoO oM,
a TakKe BHyTPeHHWEe pa3Mepbl rafibBaHN4eCKON BaHHbI?

Kakon 13 napameTpoB Mpy HaHECEHUWU INEKTPOXMMUYECKOro MOKPbITUS ABnsaeTcs bonee
BaXXHbIM: BbIXOZ, MO TOKY MeTarna unm paccemsatoLlas cnocobHOCTb anekTponuTa?

Kak Bnuset Ha pacceuBaloLllyld CNOCOBHOCTb XapakTep 3aBUCUMOCTU MeXOy KaTOAHOM
NNOTHOCTbLIO TOKA M BbIXO4OM MO TOKY MeTanna? Yto nyyile: ecrnv ¢ pocToM NIIOTHOCTH TOKa
BbIX0, NO TOKY yBenuM4YMBaeTcs unm, HaobopoT, ymeHblaetTca? OTBeT MOTUBUPYNTE.

Kakune hakTtopbl BNUAIOT Ha paccenBaloLlyo CNocobHOCTb anekTponuta? Kakyto ponb npu
3TOM UrpaeT TUN ANeKTponmTa (NPOCTON, KOMMIEKCHbIN)?

M3 kakmx Npeanochbinok UCXogaT npu BblGope TOMWMHBbI 3alMTHOIO WM 3aLMTHO-
OeKopaTUBHOIO NOKPbITUSA?

N3BecTHO, 4YTO oOfgHa M3  BO3MOXHOCTEW  YBENWYUTb  CKOPOCTb  HAHECEHWs
3NEKTPOXMMUNYECKOTO MOKPLITUS CBA3aHa C MOBbILLEHWEM KOHLEHTPaLUM paspsiKaroLLmMXcs
WOHOB, OOHAaKO, 3TO yXyALlaeT 9Konormyeckme nokasartenu texHonornn. Hasosute gpyrue
cnocobbl MHTEHCUdUKaLMmM npouecca.

MpoaHanuanpynte npeumywiectsa M HeaocTaTkn Hambonee W3BECTHbIX 3JMEKTPONUTOB
umHKoBaHua. Jante o6ocHOBaHWE ONTUMANbHOMO peXMma anekTponusa (NNOTHOCTb TOKa,
Temnepartypa). B kakux cnyyasx npuMeHsIioT T€ UMM UHbIe NEKTPONUTbl AMs HAaHEeCEHUs
3ALUNTHBIX LIMHKOBBIX MOKPbLITUA?

Moyemy 3alnTHbIE CBOMCTBA LMHKOBOIO MOKPbLITUA B NPOLIECCE KCNITyaTauun ynyylaroTes
N KaKOB MEXaHW3M 3TOro ABfeHns?

MoxeT nn ObITb LIMHKOBOE MOKPbITUE 3aLUNTHO-AEKOpaTUBHLIM? OTBET NOACHUTE.
HasoBute Hambonee npoctom cnocob yaaneHus npuMecen Xenesa WM HUKeNa wu3
CynbaTHOro aNeKTponmTa LUMHKOBAHUS.

Kaknum Hanbonee [OCTYNHbIM CNOCOOOM MOXHO NMPUBECTU BaHHY LIMHKOBaHUA B pabodee
COCTOSIHME, €CNN KOHUEHTpauMsa UUHKa B 3NEKTPonuTe OOCTUrna BEepXHEro AonyCTUMOro
npegena?

Mouemy npu pacyeTe NPOAOIMKUTESNIbHOCTU HAHECEHUS MOKPbLITUS B KOMOKOMbHOW W
ocobeHHo B 6apabaHHOM ranbBaHNYECKON BaHHE cneayeT UCXOAUTb N3 3HAYEHUS KaToQHOW
NNOTHOCTM TOKa 6onee HU3KOro, YemM pekoMeHO0BaHHOE OIS CTAaUNOHAPHOW BaHHbI?
MpoBeante CcpaBHUTENbHbLIA aHanM3 CBOWCTB SMNEKTPONUTOB MegHeHusi. KakoBo uX
Ha3HayeHne n ocobeHHocTn? [anTe ob6OCHOBaHME ONTUMANbHOMO pexmnma dnekTponusa
(NNOTHOCTL TOKa, TeMnepaTtypa).
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Moyemy Npu NOrpyXeHun cTanbHOW NNacTuHbl B AndpocaTtHbIi INEKTPONNT MeAHEHUS He
HabnogaeTca npouecc ueMeHTauum Menun, XapakTepHbln Ans cynbaTHOro anekTponuta
MegHeHnA? odAcHUTE MexaHU3M 3TOro SBMEHUS.

Kakasi B3aMMOCBSA3b MeXAy KOHUeHTpauusMu cynbgata mMeam M CepHOM KUCNOTbl B
cynbgaTHOM 3NeKTponuTe MegHeHna?

Kakvne ocnoxHeHus MoryT BO3HUKHYTb Npu paboTe audocdaTtHOM BaHHbI MEOAHEHWS, B TOM
yucne B CBsA3M C 0COBEHHOCTSIMIN aHOOHOro npouecca?

Kakoe 3HauyeHue umetoT MNMAB B cynbgaTHbIX anekTponuTax LMHKOBaHNA, MeaHeHnsa u ap.?
KakoB mexaHu3m BnnaHus NAB Ha kayecTBO NOKPbLITUN?

Mpn anekTpoocaxaeHun u3 CynbgaTHOro anekTponuTa MegHEHUs WM LUUHKOBaHWUS
obpasyloTca 3HaunTenbHO Bonee KpynHOKpUCTaNnMYeckMe ocagku, Yem u3 cyrnbgatHoro
anekTponuTa HukenupoBaHusa. O6bACHUTE NPUYUHY 3TOro siBNeHus. Novyemy B nocrneaHem
cny4vae paccenBaroLasi CnoCoBHOCTL 3fIEKTPONMUTa Hamnydwas?

Moyemy 3alUMTHbIE CBOMCTBA ABOWHOMO WU TPOWHOINO HUKENEBOro MOKPLITUA MPU TOMN Xe
TOMWWHE 3aMEeTHO Bblle, YeM OAHOCIMOMHOro  MOKpbiTUA  Hukenem?  KakoBbl
TEXHONorm4eckme oCO6EHHOCTM MOMYYEHNsT KaXKaoro N3 Ha3BaHHbIX BUAOB MOKPbITUA?
OnuwunTe MexaHn3M 1 yCnoBusi nepexona HUKeNEeBOro aHoga B NacCMBHOE COCTOSIHWE Npu
pabote cynbaTHON HMKENeBOW BaHHbl. KakoBbl MyTU MOBbLILWEHUA MAOTHOCTU TOKa
naccuBaunmn HUKens?

BbIxog no Toky Bogopoaa npv LMHKOBaHUU Y HUKENMPOBAHWUM N3 CyNbMaTHbIX 3NEKTPONMUTOB
npubnuanTenbHO oauHakoB. Mexgy Tem [ns HUKENEeBOro MOKPbITUA XapakTepHa
MATTUHIOBasi MOPUCTOCTb, KOTOPYIO CBA3bIBAKOT C KAaTOAHbIM BOAOPOAOM, a Ha LIMHKOBbIX
MOKPbITUAX MUTTUMHT He Habnogaetca. OGbACHUTE MPUYMHBI MUTTUHIOOOPA30BaHMS NpU
HUKENUPOBAHUN N Mepbl 60pbObI C HUM.

KakoBbl MNyTM WHTEHCM(UKaUMM npouecca HukenupoBaHua? [loyemy npu noBbiEHWM
KaTo4HOM NMOTHOCTM TOKa MpWU HWKENMpoBaHuM cregyeT cHwkatb pH cynbdaTtHoro
anekTponura?

Moyemy Npy HUKENMPOBAHWM HENb3A MpepbiBaTb 3dnekTponua u Tem 6onee paxe
KpaTKOBPEMEHHO 13BreKaTb NoABECKY C AeTansiMu U3 ranibBaHN4eCKOW BaHHbI?

B kakom cnyyae TpeboBaHusi K MOPUCTOCTM NOKPbITUA Bonee XecTkme: Npy LMHKOBAHUN Unn
NPy HAUKENUPOBAHUN N NOYeEMy?

B yem 3akniovatoTca Hanbonee xapakTepHble OTNNYMSA B TEXHOMOMMWN 3NEKTPOOCaXAEeHNs
MeTanna B rafrbBaHOMNMACTUKE NO CPABHEHUIO C ranbBaHOCTErNEn?

UeM oTnuyaeTcs COCTaB M KOHLUEHTpaUWs aneKkTponuTa, a TakKe PeXuMM 3MeKTponusa,
NpUMeEHsiEMble B ranbBaHOMMAcTUKe NS NOMyYeHUs NePBUYHOIO MOKPbLITUS (3aTSHKKK), OT
YCIOBWUA HAHECEHWUSA TONCTOCNIONHOro MeTanIMyYeckoro ocagka?

KakoBbl TpeboBaHUA K Ka4yecTBY CLENNEHNs 3NeKTPOOCaXAeHHOro MeTanfa ¢ OCHOBOMW B
ranbBaHOMMAaCTMKe NO CPaBHEHUIO C ranbBaHocTermen? Kakune mepbl NnpenpuHUMalroT Ans
obecneyeHuns aTnx TpebosaHnn?

Kakve ycnoBus cnocobCTBYHOT COBMECTHOMY pa3psgy MeTansioB C  pasfvyHbiMU
CTaHOaPTHbIMM ANEKTPOAHbIMM MOTEeHUuanamm ¢ obpa3oBaHMEM KOMMAKTHOIMO MOKPbITUSA
cnnaBsom?

Kakum o6pa3om npu 9nekTpoocaxneHWn cnnaBoB pelsaetcd npobnema aHogoB?
MpuBeante npumepsl.

[MosicHUTEe, MOXHO N UCMONb30BaTb ANEKTPONUT, coaepXalumi cynbdaTtbl Meam N LMHKa
ONS ANEeKTPOOCaXAEHMSA NATYHN.

CpaBHUTE Ka4eCTBO MOKPLITUIA U NapaMeTpbl TEXHONOMMYECKMX NPOLECCOB XMMUYECKOTO U
3ANEKTPOXMMUYECKOTO HUKENUPOBAHWSA, B TOM 4MCMEe C MO3ULUA y4eTa 3SKONOrM4eCKon
XapaKkTepPUCTUKN TEXHOMOTUN.

Ncxonsa ns kakmx npeanochinok BbIGUpatoT aNeKTponuT MegHeHns Ans nevyaTHblxX nnart?
KakoBbl HasHa4yeHne N MexaHu3M NpoLeccoB CEHCMOMMM3auun 1 akTMBaLMm NOBEPXHOCTM
npy XMMU4YeCcKon meTannusaumm?

B 4yem 0COBGEHHOCTb M KakOB MexaHW3M TpaBrieHUs mMegu npu Npov3BOACTBE MevaTHbIX
nnat?

UTto obecneunBaeT BbICOKYIO CTENEHDb NTOKanM3auumn aHogHOro pacTBOPEHUS NPU pasMepHon
obpabotke meTanna? Kakyto ponb nNpu 3TOM WUrpaeT pacceumBarollas CrnocobHOCTb
anekrponura?
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Kakoe BnusiHMe Ha ka4eCTBO aHOAHOW 3NEKTPOXMMMYECKO 06paboTkM MeTanna okasbiBaeT
pH anekTponuTta?

B 4yem 0cobGeHHOCTM aHOAHOro MOBEAEHMs1 CNIaBOB C TOYKM 3peHunst 3pdeKkTMBHOCTU
pa3MepHON ANEKTPOXMMNYECKO 06paboTkn?

Kak BnusaeT KoHUeHTpauusa opTodocOpHON KUCNOThI N NepemMellBaHne 3NeKTponuTa Ha
nNpoLuecc SNeKTpononMpoBaHns Meam 1 ee cnnasos? [lante TeopeTUYeCcKyo MHTepnpeTauunio
MexaHu3ma aneKTpononMpoBaHus.

Kakve npoueccbl npoTekalT NpuM aHOAHOM OKCMAMPOBAHWMM amniOMUHUSA B CEPHOW U
opTodoccopHoi Kucnote? KakoB MexaHM3M 00pas3oBaHMsi TONCTOCMOWHOM OKCUOHOW
NIEHKN?

Kakum 06paszoMm MOXHO MOMy4YuUTb OKCUAHbIE MOKPbITUA Ha anioMUHUM C 3adaHHbIMU
cBoncTBaMnU?

Kak 1 nouemy nameHseTcsi CocTaB areKTponmTa OKCMANPOBAHNS artoMUHUA B NpoLecce ero
akcnnyatauun?

Kakue cyLiecTBytoT MeToAbl YNITOTHEHMS M OKpPALLUMBAHWUS OKCUAHBIX NIEHOK HA NOBEPXHOCTMU
antoMnHNA?

Kakve npeumyuiectBa p[aeT MeTO4 9rneKkTpooCaxaeHuss MeTanna u3  HeBOAHOro
anektponuta? lNpuBeaute npumepsl.

Kakon anpoTOHHbIV pacTBOpUTENb AM1s1 NPUrOTOBMNEHUSI 3MEKTPoONuTa antoMUHUPOBAHUS
MO>XHO cuuTaTh NpeanoyTuTeneHbiM? Moyemy? Kakme TpeboBaHMs K HeMy NpeabaABnsoTCA?
B 4em CyWHOCTb M KakOBO Ha3Ha4YeHME XpoMaTMpOBaHUSA n ocdhaTMpoBaHNA MOKPbLITUN?
[nsa kaknx NoBepxXHOCTEN NPUMEHSAIOT 3TU npouecchl? NX oTnmdnTenbHble 0COBGEHHOCTH.

20.1.2. KoHTponbHasa pa6oTta Ne 1

BUNET Ne 1

MpoBeanTe CpaBHUTENbHbLIA aHaNM3 CBOWCTB 3NEKTPOSINTOB MeaHeHust (CynbdaTtHble u
andochaTtHble). KakoBo wmx HasHadeHne u  ocobeHHocTM? [ainte o00ocHOBaHue
ONTMMArbHOIO peXxuma 3f1ekTponmaa (NNOTHOCTbL TOKa, TeMneparypa).

Kakass B3auMOCBSA3b MexAay KOHLUEeHTpaumsMu cynbdaTta Mean U CEepHOM KUCMOTbl B
cynbdaTHOM anekTponute mMeaHeHust? Kakum ¢bakTopoM OrpaHuyeH BEPXHWU npegen
KOHLIeHTpauun KNCrnoTbl?

Mouemy nNpu NOrpy>keHnn ctanbHOM NIacTUHbI B AMAOCKAaTHbLIN SNEKTPONUT MeQHEHUS He
HabnogaeTca NpoLecc LemMeHTauum Megun, XxapaktepHbli 4ns cynbdaTHOro anekTponuta
mMegHeHna? [osicHUTe MexaHM3M 3TOro SBMeHMS.

B andoccaTtHbIM anekTponut MmeaHeHns BBoASAT MOH NOs™. [pn 3TOM BbIXo MO TOKY Meaun
C yBenuM4yeHmem MIOTHOCTU TOKa CHwmxkaeTca. O6bacHWUTe, 3a CYEeT Kakmx MNOBOYHbIX
peakumnn aTo NpomMcxoauT. A Kakom NONOXUTENbHbLIN 3ddeKT HabnogaeTca npu aTom?
Kakve ocrnioxxHeHnss MOryT BO3HUKHYTb Mpu paboTte andocdaTtHon BaHHbI MEOHEHUS, B TOM
ymncre B CBSI3M C 0COBEHHOCTSIMU @aHOOHOrO npouecca?

[nsa ranbBaHN4YEeCKOro MeAHEHUS AeTarnemn B CEPHOKMUCIIOM 3MNEKTPOSNIUTE UCMONb30BaH TOK
NepeMeHHON MONAPHOCTU C ANIMTENbHOCTLIO KaTOAHOMO UMNynbca T =8 C U aHOAHOro
nepvoda t. =2 C; NNOTHOCTb TOKa KatodHoro nepuoga ik = 10 A/gm?, NNOTHOCTb TOKa
aHogHoro nepuoga im = 5 A/gm?, Bbixog no cakTU4eckoMy KaToAHOMY TOKy ONs Meau
coctaBun 99%. KakoBa HeobOxogumas MpPOAOIDKUTENBHOCTb MpoLecca MeOHEHUsI Npu
TOMLLMHE MeHOro NokpblTus 20 MKM?

KoHTponbHasa pab6oTta Ne 2
BUNET Ne 1

1. Hanucatb aneKkTpoxMmMuyeckme peakumun, KOTopble MOryT NpoTekaTb Ha 3NeKTpogax v B

obbeme ANEeKTpoJInTa B npouecce CUHTE3a rmnoxriopmTa HaTpua.

2. D,aTb obocHoBaHue Bbl60pa onTnumarlibHbIX nyIOBI/IVI ANIEeKTpOoJin3a



3. CdopmynupoBaTtb TpeboBaHusa K anektpogam n obocHoBaTb MX BbIOOp ANs AAHHOMO
npouecca
4. CdopmynupoBatb TpeboBaHuA Kk cocTaBy anektponuta. OOBbACHWTL HasHaveHue

KOMMOHEHTOB (OCHOBHbIE, BydhepHble, ANEeKTPONPOBOASLLME U cnelunarnbHble 4o6aBKu.

Tekywas atrecrtaumsa NpoBOAUTCS B COOTBETCTBMM C [1ONOXeHNeM O TekyLlen aTTectaunm
obyyarowmxca no nporpammam BbiCLlero obpasoBaHus BopoHexckoro rocygapCTBEHHOrO
yHuBepcuteTa. Tekywaa artrecrtaums npoBoguTca B oopmMax YCTHOro onpoca (ppoHTanbHas
becepa) M NUCbMEHHbLIX pPaboT (BbIMOMHEHME MNPAaKTUKO-OPUEHTUPOBAHHBIX 3adaHun n OBe
KOHTPOJSbHLIE PabOoThI).

YpoBeHb
KpuTepum oueHnBaHnst KOMNETEHLNI cchopmmpoBaH LLikana oueHok
HOCTH
KOMNeTeHUnn

MonHoe cooTBeTCcTBME OTBeTa oObyvalowerocs BCeEM
nepeyncrieHHbIM Kputepusam. NpooeMoHCTpMpoBaHO 3HaHue
byHOaMeHTanbHbIX OCHOB CTPOEHUS U CUMMETPUM MOSEKY,
YMEH/Me WUCMOoNb30BaTb 3aKOHbl ~ KBAHTOBOWM MeXaHUKM K
OMMCAHWIO 3NEKTPOHHOTO CTPOEHUSI MOMEKYNSAPHbIX CUCTEM
pPasnUYHON CrOXHOCTU, BMNafeHWe OCHOBHbIMW HaBblkaMu
WHTepnpeTaunu BbIBOAOB KBaHTOBO-MEXaHN4eCKOro
OMUCaHUS CTPOEHUSI XUMUYECKUX CUCTEM, pPaCKpbITUS
CBSI3e  MexAy WX  OMEeKTPOHHbIM  CTPOEHUEM U
dmanyeckummn cBOMCTBaMU, PeakLMOHHOW CNOCOBHOCTBIO.

lNosbiweHHbIl
ypOBEHb

Omnu4Ho

OTBET Ha KOHTPOIbHO-U3MEPUTENbHLIA  MaTepuan He
COOTBETCTBYET OAHOMY M3 MEPEYNCIIEHHbIX NoKasaTenen, Ho
obyvatowmiics paet npaBunbHble oTBETHI Ha
OONONHUTENbHbIE BONPOCHI

Gaszoeniti
ypOo8eHb

Xopouwio

OTBET Ha KOHTPOSIbHO-U3MEPUTENbHLIA  MaTepuan He
COOTBETCTBYET [BYM W3 MEPEYMCrEeHHbIX TokasaTenewn,
obyyvarowmiics AaeT HenosHble OTBETbl HAa AOMONHUTENbHLIE
BOMPOCHI.

lMopozoeniti
ypo8eHb

Ydoenemeopu-
mesibHO

OTBEeT Ha KOHTPONbHO-U3MEPUTENbHLI  MaTepuan He
COOTBETCTBYET nepeyYncrieHHbIM nokasaTensim.
O6yvatowuiics AeMOHCTpupyeT OTPbIBOYHbIE,
dparmeHTapHble 3HaHWUsA Teopun, AornyckaeT rpyGble OLNGKM
Npu TPaKTOBKEe NpaKTUYecknX 3agad

Heydoenemeopu-
mesnbHO

20.2 NpomexyToyHan atrecTayus

MpomMexxyToyHas aTTecTaums no AUCLMNINHE OCYLLECTBSIETCS C MOMOLLBIO CNEeAYLLmMX

OLEHOYHbIX CpeacCTB:

20.2.1 NepeyeHbL BONPOCOB K 3a4eTy:

1. Knaccudpumkauma  anekTpoxXmMMu4eckux  npousBoacTB.  [lpemmyliectBa M HegocTaTku
3NEKTPOXMMUYECKUX NPON3BOACTB.

2. OcCHOBHbIE 3N1EMEHTbI AneKTpoxnmmyeckon cuctemol. Katogbl. AHoabl. Qnadparma.

3. T[anbBaHocTerus. NanbBaHonnacTuka.

4. CTpyKTypa ranbBaHU4eCKUX ocaakoB. BrnisHue pasnnuHbix hakTopoB Ha KauyecTBO MOKPLITUS.

5. PacceuBatLlas cnocobHOCTb aneKkTponuTa.

6. [llogrotoBka nNOBEPXHOCTM nepeq MNoKpbiTMeM. MexaHudeckuin cnocob. Xumunuyeckue U
3ANEKTPOXMMUYECcKue cnocobbl MOAroTOBKM NOBEPXHOCTH.

7. Ob6opynoBaHue ranbBaHM4eckux LuexoB. KOHTponb KayecTBa raribBaHUYECKNX MOKPLITUN.

8. LUwuHkoBaHue. lNpumMeHeHne LMHKOBbIX MOKPbLITUMN.

9. TlanbBaHonnacTtuka. TexHonornsa ranbBaHOMMNacTUYecKoro meToaa.

10. BnusiHne pasnunyHbiX (hakToOpoB Ha NPOLECC OKCUANPOBAHNA METanos.



11. MNanbBaHWYeCKOE OcCaXdeHne CnaBoB.

12. XpomuposaHue. Nopuctoe n 6ecnopmctoe XpoOMOBOE NOKPbITUE. DNEKTPONUTbI XPOMUPOBAHUS.

13. MeagHeHune. OnekTpPonnTbl MeQHEHUS.

14. CpaBHUTENbHAsA XapakTepucTnka METOLAOB rMApPOANEKTpOMeTannypruu.

15. OnekTponuTtuyeckoe paduHupoBaHue meaun. Ceipbe. MNoarotoBka pyabl. ONEKTPOLHbIE NPOLIECChI.
YCTPOWCTBO BaHH M 9MEKTPOAOB.. DNEKTPOIKCTPAKLMA Meaun.

16. OnekTponutuyeckoe padguHUpoBaHWe Hukensa. TpyaHOCTU padUHUPOBaHWS. JNEKTPOAHble
npouecchl. TexHonormyeckas cxema npotecca.

17. TexHonoruyeckasi cxema Npov3BOACTBA LMHKA. ONeKkTpoaHble npouecchl. BnusHue npumecei.

18. MeToabl nmopolukoBon MeTannyprui. CBOWCTBA MeAHbIX MOPOLUKOB. TeXHOMornsi nony4vyeHus
Me[HbIX NOPOLLKOB.

19. OcobeHHOCTM NpoLecca aNeKTponm3a pacnnaBrneHHbIX cpen.

20. TexHonornyeckas cxema npou3BOACTBa antOMUHUS.

21. MNonyyeHne meTannM4ecKkoro HaTp1sa U3 pacnnasa eaKkoro HaTpa.

22. lNonyyeHne MeTannM4eckoro HaTp1sa U3 pacnnasa XJopUCToro HaTpus.

23. lNMponssBoacTBO BOAOPOAA M KMcrnopoda. JneKkTpogHble npouecchl. [lpyHuMnuanbHas cxema
anekTponuaepa.

24. Mpon3BoACTBO Nepekrcy Bogopoaa. ANeKTpoaHble Npouecchl. TEXHONOMUS NOyYeHUsI.

25. lMony4yeHune xnopa, Weno4M 1 Bogopoda AvadparMeHHbIM METOAOM. ONeKTPOAHbIE MPOLIECCHI.
Teopus npouecca anekTponuaa.

26. TexHonornss nonyyeHws xmnopa, Lweno4ys 1 BogopoAda AuvadparMeHHbIM  MeToAOM.
MpuHUMNUaneHas cxema anekTponusepa.

27. MNponsBoacTBO xNopa, LWenodYs u BOAOPOAA JMEKTPOMNM3OM C KUAOKUM PTYTHBIM KaToOOM.
OneKkTpoaHbIe NPoLecChl.

28. KoHCTpyKuMa annapaToB ANS 3MeKTponusa xmnopa, LWenoyn n Bogopoaa pTyTHbIM METOLOM.

29. lMonyyeHne xnopa, wWenoysm n BOAOpPoAa MemMOBpaHHbIM METOAOM. JneKTPOAHble NPOLECCHI.
Teopus npouecca anekTponuaa.

30. TexHonornsa nonyyeHus xnopa, Lenovm u sogopoga MembpaHHbiM MeTogoM. MpuHumnuansHas
cxema anekTponuaepa.

31. 3neKkTpoCUHTE3 HeopraHUYecknx coegmHeHnn. NonyyeHue rmnoxnoputa HaTpus.

32. 3neKkTpoCUHTE3 HeopraHMYecknx coeamHeHun. NonyvyeHne xnopaTos.

33. OneKkTpoCUHTE3 HeopraHNYecknx coeamHeHun. lNMonyvyeHme nepxnopaToB U XNOPHOMW KUCIOThI.

34. 3neKkTpPOCUHTE3 HeopraHNyecknx coeagnHeHun. MNMonyyeHne nepmaHraHaTta Kanus.

35. 3nekTpocuHTE3 opraHndeckux coegnHeHui. MNMony4dexne nogadopma.

36. ONeKTpOCMHTE3 OpraHMYeCcKUX COeOUHEHUN. JNEeKTPOXMMUYECKOe OKUCNeHue anudaTnyeckmnx
CnMpTOB B KApOOHOBbLIE KUCMOThI

OnuncaHune TexXHONOrMm npoeeneHuna

MpomexyToyHas aTTecTauuss npoBoAUTCA B cOOTBEeTCTBUM C  [lonoxeHvem o
NMPOMEXYTOYHON aTTecTaumm obyvalolmxcs Mo nporpaMmMam  Bbiclero obpasoBaHus.
KoHTponbHo-u3MeputenbHble  MaTepuarnbl  MPOMEXYTOYHOM  aTTecTaumm  BKIOYalT
TeopeTnYeckne Bonpochl, NO3BONSIOLLME OLIEHUTb YPOBEHb MOMNYYEHHbIX 3HAHUI U NPaKTUYeCKue
3aflaHns, NO3BONSIOLME OUEHUTb CTeneHb CHOPMUMPOBAHHOCTU YMEHWIA M HaBbikoB. [pu
OLIEHMBAHMMN UCMONb3YHTCSA KONMYeCTBEHHAs! LKarna oueHoK. Kputepum oueHnBaHus npuBeaeHbl
BbILLE.

Mpun peanusauyun UCUUNIANHBI C NPUMEHEHNEM OUCTaHUMOHHbLIX 0Opa3oBaTeNbHbIX
TEXHOMOMMA OuEHKa 3a 3ayeT/ak3aMeH MOXeT OblTb BbICTaBfieHa Mo pesynbTaTam
TeKyU_l,eIZ artrecrtaummn o6yqarou4eroc;| B CEMeCTpe.



