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1. Koa u» HaumeHoBaHue HanpaBneHus nogrotoBku: 04.03.01 Xumunsa

2. Mpocdhunb noaroToBKKU: MNpuknagHas xMMmus

3. Keanudmkauusa (cteneHb) BbiNnyCKHUKA: 6akanasp

4. dopma o6yyeHUs: o4yHas

5. Kacheppa, oTBevarwLan 3a peanmsaumo AUCLUNIIUHDI:

Kadbenpa cumsnyeckon xvmmm

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

7. PekomeHOoBaHa: Hay4HO - MeToan4Yeckum COBETOM XUMMYECKOro dpakynbTeTa
o1 19.04.2022 npotokon Ne 3

8. YuebGHbIn ron: 2024-2025 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
DOCTMXKEHUSA:

Kop HassaHue Kog(br) WHamnkaTtop(bl) lMnaHnpyemble pesynbTaTtbl 00y4eHus
KOMMeTeHL MK
MK-1 | CnocobeH MK-1.1 | BeinonHser 3HaTb TeopeTnveckme OCHOBBbI
OCyLLEeCTBNATb CcTaHgapTHble ANEKTPOXNMUNYECKNX npoLeccoB,
KOHTpPOIb KayecTBa onepauuu Ha | MPUMEHSEMbIX B COBPEMEHHbIX TEeXHONOormsax
Cblpb4, BbICOKOTEXHOMOMMY | Mony4yeHnss 1M 0oOpaboTkM MeTannmyeckux
KOMMOHEHTOB n €CKOM MOKPLITUA,  SMNEKTPOXMMUYECKOrO  CUHTE3a
BbINyckaeMou obopynoBaHUM Anis | HEKOTOPbLIX OPraHUYeCKUX U HEOPraHWYecKmx
npoaykuunm XapakTepUCTUKK BeLLecTB
XUMUYECKOTO Cblpb4, YmMeTb o0o6OocHOBaTb BbIOOp MaTepuanos,
HasHa4yeHwus, NPOMEXYTOYHON U | METOAbl KOHTPOMS UX KadYecTBa.
NpoBOANTb KOHEYHON BnageTtb HaBblkaMu COCTaBMEHNS MPOTOKOMNOB
nacnopTmsauuto NpoayKuun UCMbITaHWI U OTYETOB O BbIMOJIHEHHOW paboTe
XUMUYECKOM XUMWNYECKOIO no 3agaHHbIM bopmam
NpOAYKLNN. Npon3BOACTBA.
MK-1.2 | Coctaenser
NPOTOKONbI
MCMbITaHUNA,
nacnopta
XUMUYECKOM
npoayKuun, oTyeTbl
O BbIMOSTHEHHOW
paboTte no
3agaHHon hopme
MK-2 | CnocobeH MK-2.1 | MNMnaHupyeTt
BbIOVPaTHL oThenbHble cragum | Bnadets HaBblkamu nnaHMupoBaHuUs
TexXHn4eckme nccnemoBakns npy | OTAGTBHBIX  CTaaMi  ucCneaosaHny  npu




cpencTtea U MeToAbl Hanuuum  obuwero

ncnbITaHun nnaHa HNOKP.

obbekToB

HeopraHM4eckon

XUMUK ans

peLeHs MnK-2.2 FOTOBUT 3NEMEHTHI

TEXHOMNOMMYECKNX [OKyMeHTaLN,

3afa4, NPOEKTbI MMaHoB W

NnocTaBMeHHbIX [pPOrpamMMm

cneupanuetom OTAErbHbIX 3TanoB

oonee BbICOKOW HUOKP.

KBanudukaymm

MK-2.3 Bbibnpaet
TEXHUYeckue
cpeacTBa n MeTofpbl
ncnblTaHWM (n3
Habopa
uMerowuxes)  ang
peLleHuns
NnocTaBreHHbIX
3apay HNOKP.
MK-2.4 FoToBUT  OOBLEKTHI

ncenenoBaHus

Hanuuum obuiero nnaHa paboTta, NOArOTOBKM
31EMEHTOB LOKYMEHTaLUKN, MPOEKTOB MNS1aHOB
W nporpaMm OTAefbHbIX 3TanoB paboTsl,
MOAroTOBKM  OOBLEKTOB  UCCNefoBaHUS K
ncnblTaHWsIM, Bbibopa TEXHUYECKMX CPEACTB U
METOAOB WCMbITaHUA W3 UMEKLUXCs 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 Peanusauuns
pasgena
HanmeHoBaHue pa3gena OVCUMNNNHBI C
CopepxaHve pasgena AMCUnniuHbl
ANCUMNNNHBI NOMOLLbIO
OHMNanH-Kypca,
QYMK *
1. Jlekuum
1.1 ONeKTpoXnMmyeckme OcHoBHble acnekThbl anekTpoxumudeckon | https://edu.vsu.ru/
cucTembl B cuHTese | nHxeHepumn. Knaccudumkauusa anekTpoxmmmuydeckmx | course/view.php?i
XUMUYECKUX MPOLYKTOB npon3eoacts. CoBpeMeHHble TEHAEHUUN pa3suTus. | d=9904
OnekTpoaHble Matepuanbl. JNeKTpodbl Ha OCHOBE
yrnepoaconepatumx Martepuanos.
MeTannuyeckne anekTpoabl. ONeKTPoabl HAa OCHOBE
okcugoB metannoB. KOMNO3MLUMOHHbBIE 3NeKTpoabl.




Ounadparmbl n MeMbpaHbl. OnekTponuThI,
pacTBopuTENMN. KoHcTpyKuum 3NeMeHTOoB
ANEKTPOXMMUYECKUX CUCTEM

OcHoBHbIE nyTu MHTEeHcnmkaumn
ANEKTPOXMMUYECKMX MPOLECCOoB

1.2 AnekTponutuyeckoe KuHeTnka peakumn npu  anektpoocaxaeHwun | https://edu.vsu.ru/
ocaxgeHvne wMeTtannoB u | metannos. KuHeTuka paspsga B npucyTcTemnmn Course/view_php?i
CnraBoB NOBEPXHOCTHO-aKTMBHbIX BeLiecTB. OCOBEHHOCTU | 4=g9904

ocaxaeHus MeTansos n3 KOMMIEKCHbIX
3NEKTPONNTOB. DNEKTPOOCaXAEHME LIMHKA, HUKENS,
XpoMa W WX ChniaBoB

1.3 ArneKkTpoxnmmnyeckas TeopeTnyeckue OCHOBbI anekTpoxmmmyeckon | https://edu.vsu.ru/
obpaboTka NOBEPXHOCTU | 06paboTKK NOBEPXHOCTU METanmos. | course/view.php?i
MeTansnos OnekTpoxmmmyeckas pasmMepHas obpaboTka | 4=9904

MeTannoB. JneKTponuMTMYEecKoe TpaBneHne wu
nonMpoBaHue. KoHBepCHOHHbIE MOKPbLITUS.
OkcugHble  nokpblTus  meTannos.  ®PocdaTHble
NOKPbITUS

1.4 AnekTtponus BOAHbIX | KuHeTu4eckme acnekTbl 3NeKTPOXMMUYECKNX https://edu.vsu.ru/
pactBopoB 6e3 BbigeneHus | peakuui. [NepeHoc BelecTBa. TeopeTudeckme course/view.php?i
MeTansnos OCHOBbI MPOLIECCOB 3/1EKTPOXUMMNYECKOTO d=9904

Nnony4YeHnst HEKOTOPbIX MPOAYKTOB.
15 OneKTPOXMMUYECKUIA cuHTe3 | TeopeTuyeckme OCHOBbI opraHunyeckon | https://edu.vsu.ru/
OPraHNYeCcKNX COEANHEHNA | 3NEKTPOXUMUN. BaxHenwwmne npouecchl | course/view.php?i
OpraHn4ecKkoro 3MEKTPOCHHTE3A. OcHoBHble | §=9904
OKMCNUTENbHbIE peakumm n obpasyemble NPOAYKTbI.
Peakunn BocCTaHOBNEHUS.
2. MpakTuyeckne 3aHAaATUA

2.1 SnekTpoxnMmnyeckme MpuHumMnNuansHble cXembl yctaHoBoK  Ans | https://edu.vsu.ru/
cUcTeMbl B CUHTE3e | NpoBeaeHuns anekTponmsa " n3mepeHust | course/view.php?i
XUMUYECKUX MPOAYKTOB noteHumanos. [loAroToBka MOBEPXHOCTV Nepea | 4=9904

HaHeceHnem NOKPbITUIA. Bbibop nnowagmn
MOKpbIBAEMON MOBEPXHOCTU U hOPMbl 0OpasLIOB B
pabotax no  9MEKTPOOCAXKAEHUIO  MeTansoB.
Pacnpegenexve TOKa Ha anekTpoaax.
PaccewuBatoLas, BblpaBHUBatOLLASA n
MUKpopaccenBaLLas cnocoBHOCTb SMeKTPONIMTOB

2.2 AnekTponuTnyeckoe OnekTpoxumuyeckoe ocaxpgeHue Hukena wu ero | https://edu.vsu.ru/
OCaXAeHVWe MeTansioB U | CrnaBoB. ONEKTPOXMMUYECKOE OcaxaeHne Meamn u | course/view.php?i
CnraBoB eé cnnaBoB.  OMEKTPOXMMMYECKOE UMHKOBaHWE. | 4=9g904

XvMuyeckoe  ocaxgeHue Hukenda 1 megu.
XvMuyeckas 1 anekTpoxumMmdeckas Metannmsaums
ONSNEKTPUKOB.

2.3 OrneKkTpoxnmmnyeckas OneKkTpoxnmmnyeckas pa3mepHasi obpaboTka | https://edu.vsu.ru/
obpaboTka NOBEPXHOCTU | METanNoB.  JONEKTPOXUMUYECKOe  MONMUPOBAHWE | course/view.php?i
MeTanmnos MeTannos. AHOAHOE OKCUAMPOBaHWE antoMUHUA. | 4=9904

HaHonopucTtble OKCMAHbIE MNNIEHKM Ha OCHOBE
antOMUHNSA U TUTaHA.

2.4 OnekTponus BOAHbIX | OneKkTpoxuMmmuyeckoe noryyeHne xnopa u wenouu. | https://edu.vsu.ru/
pacTBopoB 6e3 BblAeneHnst | AnNeKTpoxnmmyeckoe nony4veHve nepokcuaa | course/view.php?i
MeTarnsnos BoZopoAa. NeKTponus Boasbl. d=9904

2.5 OnekTpoxummuyeckni cuHtes | KatogHoe BOCCTaHOBIEHMne opraHudeckux | https://edu.vsu.ru/
OpraHNYecKnX COeAVHEHUA | COEAMHEHUN  (HUTPOCOEAMHEHUs, TMAPUPOBaHUE | course/view.php?i

HenpeaenbHbIX yrneBogopoaoB). AHoAHoe | 4=9904

OKWUCIIEHUE OpraHNYeckux CoeaUHeHU (oOKucreHue
anvdaTnyeckux CnmpToB)

3. llabopaTopHbie 3aHATUSA




3.1 SnekTpoxnMmmnyeckme PaccevBatoLasi cCnocobHOCTb 9NeKTPonNuToB https://edu.vsu.ru/
CUCTEMbI B CunHTEe3e Course/viewlphp?i
XUMUYECKUX MPOAYKTOB d=9904

3.2 OneKkTponnTnyeckoe OnNeKTPOXMMUYECKOe HUKENMPOBaHNE https://edu.vsu.ru/
ocaxgeHve MeTannoB UM | ABTokatanutuyeckoe ocaxgeHve HVUKenNb- | course/view.php?i
CcnnasoB ochOpHbIX CNNaBoB d=9904

OnNeKTpoOXMMmn4eckoe LUHKOBaHNe

3.3 SnekTpoxnmuyeckas AHOOHOE oKCUMAMpPOBaHWME antoMUHNUS https://edu.vsu.ru/
obpaboTtka NOBEPXHOCTU | DNEKTPOXMMUYECKOE NONNMPOBaHNE MeTannoB course/view.php?i
MeTannoB d=9904

3.4 AnekTtponus BOAHbIX | ONeKTponu3 Boapl https://edu.vsu.ru/
pacTBopoB 06e3 BblaeneHus Course/view_php?i
MeTanJjioB d=9904

35 ONEeKTPOXMMUYECKNI CUHTE3 | AHOOHOE OKUCNEHME aMUHOKApOOHOBBIX KCOT https://edu.vsu.ru/
opraHn4yeckux coeNHEeHUN Course/view_php?i

d=9904
13.2 Paspgenbl aucuunnuHbl U BUAbl 3aHATUN:
Buabl 3aHATUN (Y4acoB)
Ne HanmeHoBaHue pasgena
JTabopat | CamocTosiTenbHas
n/n OUCLUNNUHBI Jlekumn | TpakTudeckne Bcero
OpHble paboTta
OnekTpoxnMmnyeckme
1. | cucTeMbl B CMHTE3E 4 10 4 4 22
XUMWYECKUX MPOAYKTOB
OnekTponuTuyeckoe
2. | ocaxaeHne wMeTannoB WU 8 12 8 4 32
CMaBoB
OnekTpoxnMmmnyeckas
3. | obpaboTka NOBEPXHOCTU 8 10 8 4 30
METanmnos
dnekTponus BOAHbIX
4. | pactBopoB 6e3 BblaeneHus 10 12 8 4 34
METaIoB
OnNEeKTPOXMMNYECKIN
5. | cnHTe3s OpraHnyecknx 6 10 8 2 26
COeaMNHEHUN
UToro: 36 54 36 18 144

14. MeTogn4yeckue ykasaH1MAa Ans odyvaroWmxca Nno 0OCBOEHUIO AUCLUMIIUHDI
MoarotoBka K npakTU4ecknm 3aHAaTMaM. CocTaBneHMEe KOHCNEKTOB. BbiNONHeHne gomaluHmnx
3agaHui. NMogroToBka kK NPOMEXYTOYHOW aTTecTauuu.

Mpn peanusaumm OVCUUNITNHBI c Ncrnornb30BaHMEM
obpasoBaTternbHbIX TEXHONOrnmn NCnornb3yrTcs WHCTPYMEHTbI 3NEKTPOHHOWN
MHOopMaLMOHHO-0bpa3oBaTenbHoM  cpegbl  BIY  «OnekTpoHHbIn  yHuBepcuteT BlY»
(https://edu.vsu.ru) nvnu “MOOK BIry” (https://mooc.vsu.ru), cepBUchl
BuaeokoHdepeHuun (BigBlueButton, Zoom, Discord wn Ap.), 93NeKTpoHHasi Mo4Ta,
MECCEHKepbl U COLCETU.»

ONCTaHLUMOHHBIX



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

15. lNepe4yeHb OCHOBHOW U AONONHUTENILHOW NUTepaTypbl, PECYpPCOB UHTEPHET,
Heo6XoAUMbBIX ANA OCBOEHUA AUCLUNIIUHDI
a) OCHOBHag nuTepaTypa:

Ne n/n NcTOYHMK
Kosapepos O.A. CoBpeMeEHHbIE XMMUYECKNE NCTOYHUKM TOKa : y4ebHoe nocobue / O.A.
1. Kosagepos, A.B. BeegeHcknn .— N3a. 2-e, ctep. — CaHkT-lNeTepbypr ; Mockea ;
KpacHogap : JlaHb, 2017 .— 130 c.
5 Mnut B. Onektpoxmmusa B matepuanoBegeHun: [yaebHoe nocobue] / B. MnuT ; nep. ¢

aHrn. O0.[0. Yapkuna, J1.A. dnwront, A.A. MutpodaHoBa.— Mocksa : BuHom.
JTabopatopus 3HaHmin, 2015 .— 446 c.

6) AononHWTenbHas nuTepaTypa:

Ne n/n MCTOYHMK

3. Pongyrun B.U. dusunkoxnmmng nosepxHoctn / B.U. Pongyrud. — M. : LUYTT UHTennexrT,
2008. — 568 c.

4, Menuxo .B. dunsmko-xnmmyeckasa agonwoums teepgoro sewectsa / N.B. Menuxos. —
M.: BMUHOM, 2006. — 309 c.

5. Fambypr HO.[l. Teopus u npakTuka anektTpoocaxaeHna metannos / KO.[. Mambypr,
Ix.3aHrapu - M. : BUHOM, 2016. - 438 c.
MoeeTknH B.B. CTpyKTypa 1 CBOMCTBA anekTponutuyeckux cnnaeos / B.B. MNMoBeTKuH,

6. .M. KoseHckmn, HO.U. YctnHoBwmkoB. — M.: Hayka, 1992. — 255 c.
Cyspganes W.[l. HaHoTexHonorus: uU3NKO-XMMUA HAHOKNACTEePOB, HAHOCTPYKTYP WU

£ HaHomatepuanos / U.IN. Cysganes. — M.: KomKHura, 2006. — 592 c.

8 Momoranno A.. HaHo4acTuubl metannos B nonumepax / A.L. Nomoranno, A.C.

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

MuHbkO H.WN. MeToab!l nonyyeHusa n ceonctea HaHoobbekToB / H.UN. MuHbko, B.B.

9. CrtpokoBa, WN.B. XXepHosckuii, B.M. Hapues. — M.: ®nuHTa : Hayka, 2009. — 168 c.
Pamonan H.I. dusmnyeckne n xummdeckne ocHoBbl HaHoTexHonorun / H.I. Pambngn,

10- | AB. Bepeskuh. — M.: DUBMATIINT, 2009. — 456 c.

11. MpuknagHaa anektpoxumus / nog pe. A.N. Tomunosa. — M.: Xumus, 1984. — 520 c.

12 JNykomckmn KO.A. dunanko-xmmmyeckmne ocHoBbl anektpoxmmuu. / KO.A. Jlykomckun, KO 1.

' ambypr. — JonronpyaHbin: Mutennekr, 2008. — 423 c.
13. Anekrpoxumus /P.Muomangp n ap. — M.: TexHocdepa, 2008. — 359 c.
14 BapabouwknH A.H. QnekTpokpuctannunsauus n3 pacnnaeneHHbix conen /A.H.

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

B) MH(POPMALIMOHHbIE SNEKTPOHHO-06pa3oBaTernbHbIE PECYPChI:

Ne n/n MCcTOYHMK

15. 3oHanbHas Hay4Hasa bubnuoteka BI'Y http://www.lib.vsu.ru

16. KoeeHckun .M. MetannoeegeHue nokpbituii / .M. KoBeHckun, B.B. MNoBeTknH. — M.:
CIT NutepmeT NuxuHmnpuHr, 1999. — 296 c. http: // www.galvanicrus.ru /lit /books.php

17. MpuropsH H.C. ®ocdatmposanue. / H.C. NpuropsH, E.®. Akumosa, T.A. BarpamsiH. —
M.: Mmobyc, 2008. — 144 c. http: // www.galvanicrus.ru /lit /books.php

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

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

20. MopTan Hay4HO-TexHn4Yeckon nigopmauun 36 Hedptb 1 MNas 2007www.nglib.ru

21. NHTepHeT nopTtan obpasoBaTtenbHbIX pecypcos http://window.edu.ru

29 YOMK «3nekTpoxumuyeckmne TeXHoNnormm 3 k»

https://edu.vsu.ru/course/view.php?id=9904



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/

16. lNepeyeHb y4yebHO-MmeTOAMYECKOro obecnevyeHUss ANs CaMOCTOATENbHOWM
paboTbl (yyebHo-memoduyeckue pekomeHOayuu, nocobusi, 3adayHuku, Memoodudeckue
yKasaHUs1 o 8bINOMHEeHUI rpakmu4YecKkux (KOHmMporsibHbIX) pabom u 0p.)

Ne n/n NcToYHMK

TeopeTuyeckne OCHOBbI 3NIEKTPOXMMUYECKNX TexHonormn Pasgen 1. OcHoBbl
anekTpoxmMmmnmn : y4ebHo-meTogudeckoe nocobue ang Bysos / cocT. : O.B. Jonrux, H.B.
1 Coukas, C.H. INpywesBckaa .— BopoHex : MisgaTenbcko-nonurpagpuyeckmin LeHTp
BopoHexckoro rocygapcrBeHHoro yHmsepcuteta, 2013 .— 38 ¢c. —
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m13-149.pdf>.

durankoxmmmnsa npoueccoB hazoobpasoBaHUs [ONEKTPOHHbIN pecypc] : y4ebHo-
2 meTogudeckoe nocobue / coct.: C.H. Npywesckasn, H.B. Coukas. — BopoHex :
MNapatenbckun gom BIY, 2018 .— 96 c.

CGopHMK BOMPOCOB 1 3a4ay Mo NPUKIIagHOM 3NEKTPOXUMMKM © ydebHO-meToaudeckoe
3 nocobue / coctaButenu: E. B. BobpuHckas, H. B. Coukas, O. A. Kosanepos .—
BopoHex : sgaTenbckunn gom BI'Y, 2019 .— 79 c.

17. UHcpopmaLMOHHBbIE TEXHOMOMMU, UCNoNb3yeMble ANA peanu3auum y4eobHou
AUCLMNIINHDBI, BKNOYasa nporpaMmmMHoe obecneyeHme U MH(poOpMaLMOHHO-
crpaBoOYHble cUCTEeMbI (MpU HeOo6Xo0ANMMOCTH)

Mpn peanusaunn y4ebHOM ANCLUNNNHBLI UCMOSMb3YHTCA 3EMEHTbI NIEKTPOHHOIO
0by4eHnsa n pasnnyHble ANCTaHUMOHHbIE Obpa3oBaTelibHblE TEXHOOMMU,
nossonswowue obecneynBaTb onocpeaoBaHHOE B3aMmoaencTane (Ha pacCTosaHUN)
npenogasaTernen n obyYarLnXCs, BKNOYAss MIHCTPYMEHTbI 3NEKTPOHHOM
MHOPMaLUNOHHO-06pa3oBaTenbHOM cpeabl BI'Y « OneKTpoHHbIN yHMBepcnTeT BIY»
(https://edu.vsu.ru) n/unm “MOOK BI'Y” (https://mooc.vsu.ru), npoBegeHme BebnHapos,
BUOEOKOHEepeHUmMI (B TOM Yncrne cnpumMmeHeHmnem cepsmncoB Zoom, Discord n gp.),
B3aMMOAENCTBME B COLICETSX, MOCPEACTBOM 3MIEKTPOHHOM NOYThl, MECCEHIKEPOB.

18. MaTepmanbHO-TEXHUYECKOE obecneyeHne QUCLUNIINHDI:

YuebHukM, y4ebHble nocobusi, 3aaadvHukn, MynbTU-Meama TeXHUKa. YCTaHOBKM ANs U3MepeHust
3NEeKTPONPOBOAHOCTY; Y4EOHbIN KOMMNEKC « XMMUS»; MIOHOMEPbI, TEPMOCTaTbl, NOTEHLNOCTATHI,
3NeKTPOAbl, NEKTPOXUMMYECKUE SHENKM, MyNbTUMeaninHoe 06opyaoBaHMe.

19. OueHOuYHble cpeacTBa ANA NPOBeAEHUS TeKylen WU NPOMeXyTOYHOMN
arrecrauum

Mopsagok oueHkn ocBoeHNsa obyyatrowmmmncs y4ebHoro matepmana
onpenensieTcsi CoaepXXaHnem crneayrLmnx pasnenos AUCUUNINHDIL

HavmeHoBaHue NugukaTop(bl)
[o]
I_'I\}H pasgena gucuuMnivHbl KOLL“I’/'I';((EJTH OOCTUXEHUs! OueHouHble cpeacTBa
(moayns) KOMMNeTeHUUn
OneKkTpoxmMmnyeckue
CUCTEMbI B CUHTE3E
1. MK-1 MK-1.1, NK-1.2 MpakTuyeckoe 3ajaHue
XUMUYECKMX NPOAYKTOB



http://www.lib.vsu.ru/elib/texts/method/vsu/m13-149.pdf
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” [OCTWKEHMS OLeHOYHbIE CPEACTBA
(moayns) H KoMMOeTeHumnn
OnekTponuTnyeckoe
2 ocaxaeHune metannoB n | MK-1, NK-2 |'||<-1_1,5|2<-2_1-r||< KoHTponbHas paboTa
CrnraBoB .
OnekTpoxummnyeckas
3, | obpadorka MK-1, k-2 | TIK-1.1, MK-2.1-MK MpakTuyeckoe 3agaHne
NOBEPXHOCTY METannos 2.4
OneKkTponu3 BOAHbIX
4. | PacTsopos bes MK-1, [IK-2 | MK-1.1, MK-2.1-MK KoHTponbHas pa6ota
BblOENEeHNs MeTannos 2.4
ONEeKTPOXMMUYECKII
5 CUHTE3 opreiqueCKmx MK-1, NK-2 | MK-1.1, ;5'2'1“( MpakTuieckoe 3aaaHme
CcoeIHeHUN .
lMpomexyToyHasa aTTecTtaumsi MepeyeHb BONpocoB
dopma KOHTPOIS — 3a4€eT C OLIEHKOW

20

TunoBble OUEHO4YHbIe cpeactBa M MeTogundeckume wmMatepuanbl, onpependroliune

npoueaypbl OLeHNBaHUS

20.1 TeKywWwMWN KOHTPOSb yCrneBaeMocCTun

KoHTponb ycneBaeMoCTM MO AUCLMNINIMHE OCYLUECTBIISETCA C NMOMOLLbLIO CreayrLwmx
OLeHOYHbIX CPEeacTB:

20.1.1 MNepeyveHb NpaKkTU4YECKUX 3afaHUN

01.

02.

03.

04.

05.

06.

07.

08.

09.

10.

11.

Uem oTnuyaeTca nonsipu3yemMocTb OT  MofspyM3auuMm M Ha  Kakne CBOWCTBA
3NEKTPOXMMUYECKNX MOKPbITUIA OKa3blBaET BIUSAHME KaXaasa U3 3TUX BENUYNH?

C kakou uenblo B 9MNeKTPONuUT A HaHECEHUS 3MNEKTPOXMMMYECKOro MOKPbITUS BBOAUTCHA
anekTponpoBoasiias gobaeska? NpueeguTte NpuMepsbI.

Kakoe BnuvsiHne Ha Ka4ecTBO MOKPbITUA OKa3blBA€T PacCTOsTHME MEXAY KaToAOM M aHOLOM,
a Takke BHyTPEHHME pa3Mepbl rafibBaHN4YEeCKON BaHHbI?

Kakon 13 napameTpoB Mpy HaHECEHUWN INEKTPOXMMUYECKOro MOKPbITUS ABnaeTcs bonee
BaXXHbIM: BbIX0O, NO TOKY MeTaria unm paccensatoLLasd CnocobHOCTb anekTponuta?

Kak BnusieT Ha pacceuBatoLLylo CNOCOOHOCTb XapakTep 3aBUCUMOCTM MeXAy KaToAHON
NNOTHOCTbLIO TOKA M BbIXO4OM MO TOKY MeTanna? Yto nyyile: ecrnv ¢ pocToM NIIOTHOCTH TOKa
BbIXOZ MO TOKY yBENMYMBAETCS UK, HA06opOoT, ymeHbLluaeTca? OTBET MOTUBUPYWTE.

Kakve daktopbl BNUAOT HA paccemBaroLlyo CrnocobHOCTL anekTponuTta? Kakyo pornb npu
3TOM UrpaeT TUN ANEeKTponmTa (NPOCTON, KOMMIEKCHbIN)?

N3 kakux npegnocbiNoK MCXoaAT npu BbiOOpe TOMWMHbLI 3aWMTHOTO WAW  3alUTHO-
OEeKopaTUBHOIO NOKPbITUSA?

N3BecTHO, 4TO oOgHa M3  BO3MOXHOCTEM  YBEMWYUTb  CKOPOCTb  HAHECEHWs
3NEKTPOXMMUYECKOTO MOKPLITUS CBA3aHa C MOBbILLEHWEM KOHLEHTPaLUM paspsiKaroLLmMXcs
MOHOB, OQHAKO, 3TO yXyALlaeT JKOforMyeckue nokasarenu TexHonornn. Hasoesute gpyrue
cnocobbl MHTEHCUdUKaLMmn npouecca.

MpoaHanuanpynte npeumywiectsa M HeaocTaTkn Hambonee W3BECTHbIX 3JMEKTPONUTOB
UMHKOBaHus. [larite 060CHOBaHME ONTMMAarbHOrO pexuMma anekTponmsa (NNOTHOCTb TOKa,
Temnepartypa). B kakux crnydyasax NpMMEHSII0T Te UMY UHble 3NEKTPOnuUTbl ANs HaHeceHus
3ALUNTHBIX LIMHKOBbBIX MOKPbITUA?

Moyemy 3alnNTHbIE CBOMCTBA LMHKOBOIO MOKPbLITUA B NPOLIECCE KCNITyaTauun yryyLarTcs
N KaKoB MexaHn3M 3TOro SBNeHns?

MoxeT nn BbITb LIMHKOBOE MOKPbITUE 3aLUUTHO-AeKopaTUBHbIM? OTBET NOSCHUTE.
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26.
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32.

HasoBute Hambonee npoctom cnocob yaaneHus nNpuMecen Xenesa W HUKeNs U3
CyNbgaTHOro aNeKTponmTa LMHKOBaHWS.

Kakum Hanbonee OOCTynHbIM CNOCOBOM MOXHO NPUBECTUM BaHHY LUUHKOBaHWUS B paboyee
COCTOSIHWE, eCNN KOHUEHTpauusa UUHKa B 3NEKTponuTe AoCTUrna BepxHero AonyCTUMOro
npegena?

Moyemy npu pacyeTe NPOAOCIHKMTENBHOCTU HAHECEHMS TMOKPbITUSE B KOMOKOSNIbHOW W
ocobeHHo B 6apabaHHO rafibBaHNYECKOW BaHHE cneayeT NCXOAUTb U3 3HAYEeHUsT KaTOQHON
NNOTHOCTM TOKa 6oree HU3KOro, YemM pekoMeHO0BaHHOE Af1S CTAaUNOHAPHOW BaHHbI?
MpoBeanTe CpaBHUTENbHBLIA aHanM3 CBOWCTB 3MEKTPONUMTOB MeaHeHus. KakoBo ux
Ha3HayeHne n ocobeHHocTn? [aiTe o60CHOBaHME ONTUMANbHOIO PEXMMa SNeKTponuaa
(MNoTHOCTL TOKa, TeMnepatypa).

Moyemy Npu NOrpyXeHun cTanbHOM NAacTUHbI B AndocaTtHbIV SNEKTPONUT MeAHEHUS He
HabntogaeTca npouecc ueMeHTauum Menu, XxapaktepHbln Ans CynbaTHOro anekrponuta
MegHeHuA? osAcHUTE MexaHU3M 3TOro SBMEHUS.

Kakas B3anmocBsisb Mexay KOHUEeHTpauusmu cynbgaTta Meou U CEepHOWM KMCNOTbl B
cynbgaTHOM 3neKTponuTe MegHeHna?

Kakne ocnoxHeHusi MOryT BO3HUKHYTb Npu pabdoTte gndocdaTtHOM BaHHbI MEOHEHUS!, B TOM
yucne B CBA3N C 0COBEHHOCTSIMN aHOL4HOrO npouecca?

Kakoe 3HaueHune nmetoT MNMAB B cynbgaTHbIX SNeKkTponuTax LMHKOBaHUA, MeaHeHnsa u op.?
KakoB mexaHnam BrinaHua NAB Ha Ka4eCTBO NOKPbLITUIA?

Mpn anekTpoocaxaeHun u3 CynbaTHOro anNeKkTponuTa MeOHEHUs WM LUUHKOBaHWUS
obpasytoTca 3HaunTenbHO Gornee KpynHOKpUCTaNNMYeckne ocagku, Yem us cynbcatHoro
anekTponuTa HukenupoBaHua. OBbACHUTE NPUYUHY 3TOro ABMNeHus. Nodyemy B nocnegHem
cny4yae paccenBaroLasi CnocobHOCTL SM1EKTPONNTa Haunydwas?

MoyemMy 3alMTHbIE CBOWCTBA ABOMHOMO WU TPOMHOINO HWKENEBOro MOKPbITUS MpU TOW Xe
TOMWWHE 3aMEeTHO Bblle, YeM OAHOCMOMHOrO  MOKpbiTUA  Hukenem?  KakoBbl
TEXHONOrM4eckme 0COBEHHOCTN MOSYYEHNS KaXKOoro N3 Ha3BaHHbIX BUAOB MOKPbITUS?
OnuwnTe MexaHn3Mm 1 yCnoBusi Nepexona HUKeNEeBoro aHoga B NacCMBHOE COCTOSIHWE Npu
paboTe cynbdaTHON HUKENEeBOW BaHHbI. KakoBbl NyTW MOBLIWEHUS MAOTHOCTU ToOKa
rnaccuBaunm HMKena?

Bbixog no Toky Bogopoaa npv LMHKOBAHUW Y HUKENMPOBAHWUW 13 CyNbdaTHbIX 3NIEKTPONNTOB
npubnuanTenbHO oauHakoB. Mexay Tem [nsi HUKEeNEeBOro MOKPbITUS  XapakTepHa
MATTUHIOBasi MOPUCTOCTb, KOTOPYIO CBA3bIBAKOT C KAaTOAHbIM BOOAOPOAOM, @ Ha LIMHKOBbIX
MOKPbITUAX MUTTUMHT He Habnogaetcd. OOGBbACHUTE MPUYMHBLI MUTTUHIOOOpPA30BaHUS MNpU
HUKENMpPOBaHUM U Mepbl 60pPLObLI C HAM.

KakoBbl MyTM WHTEHCMdUKaUMM npouecca HukenupoBaHua? [loyemy npu NoBbiEHWM
KaTo4HOM NMOTHOCTM TOKa MNPU HWUKENMpoBaHuMM cregyeT cHwkatb pH cynbdaTHoro
anekTponura?

Moyemy npy HUKENMPOBAHMM HENb3A MpepbiBaTb 3JnekTponns 1M Tem 6onee paxe
KpaTKOBPEMEHHO 13BreKaTb NOABECKY C AeTansiMu U3 ranibBaHNYeCKOW BaHHbI?

B kakom cnyyae TpeboBaHMs K MOPUCTOCTM NOKPbITUS Bonee XecTkue: Npu LIMHKOBaHUN 1nn
NPy HUKENNUPOBAHUN N NoYeEMy?

B uem 3akntovatoTca Hambonee xapakTepHble OTINYMSA B TEXHOSOMMU 3MEKTPOOCaXAEHMNS
MeTanna B rafnbBaHOMNACTUKE NO CPABHEHUIO C ranibBaHoOCTErnen?

Uem oTnuyaeTcd COCTaB WM KOHLEHTpauMsl SMNeKTponuTa, a Takke Pexum 3feKTponuaa,
NpUMeHsieMble B ranbBaHOMMAcTUKe NS MNOMyYeHUs NePBUYHOIO MOKPbLITUS (3aTSHKKK), OT
YCIOBWUA HAHECEHNSA TONCTOCIONHOro MEeTanIM4Yeckoro ocagka?

KakoBbl TpeboBaHUA K Ka4yecTBY CLENEHNs 3NeKTPOOCaXAEeHHOro MeTanfa ¢ OCHOBOM B
ranbBaHOMMacTMke No CpaBHEHWIO C ranbBaHocTernen? Kakue mepbl npenpuHuUMalroT Ans
obecne4veHuns aTux TpeboBaHNN?

Kakve ycnoBus cnocobCTBYOT COBMECTHOMY pas3psgy MeTannoB € pasfvyHbiMy
CTaHOapTHbIMU 3NeKTPOAHbIMM MOTeHuuanamu ¢ obpasoBaHMEM KOMMAKTHOMO MOKPbITUSA
cnnaBsom?

Kakum o6pa3om npu 3NeKTpoOCaXKAEHMW ChNfaBoB peluaeTca npobnema aHoaoB?
MpuBeaute npumepsbl.

[MosicHUTe, MOXXHO M UCMOMb30BaTh ANEKTPONUT, coagepXalimin cynbdaTtbl Mean 1 UUHKa
AN ANEeKTPOOCaXKAEHMSA NaTyHN.
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CpaBHUTE Ka4eCTBO MOKPLITUIA U NapaMeTpbl TEXHONOMMYECKMX NPOLECCOB XMMUYECKOTO U
3NEKTPOXMMUYECKOTO HUKENUPOBAHWSA, B TOM 4MCre C MO3UUUA y4eTa 3SKOMOrM4eckon
XapakTePUCTUKN TEXHOMOTUN.

Ncxoasa ns kakmx npeanochbifiok BbIGUPaoT 9NeKTPoONuT MegHeHUs Ans nevyaTHbIX nnat?
KakoBbl HasHa4yeHne 1 MexaHu3M MpoLecCcoB CEHCMOMMM3aUUn N akTuBaLMm NOBEPXHOCTM
npu XMMmn4eckon metannmsaumnmn?

B 4yem OCOBGEHHOCTb M KakOB MexaHW3M TpaBrieHUs mMegu npu Npov3BOACTBE MevaTHbIX
nnar?

UTo obecneunBaeT BbICOKYO CTENEHDb NTIOKanM3auumn aHo4HOro pacTBOPEHMS NPU pasMepHoOn
obpabotke meTanna? Kakyto ponb nNpu 3TOM WUrpaeT paccenBarolas CrnocobGHOCTb
anekTtponura?

Kakoe BnusiHMe Ha ka4eCTBO aHOAHOW 3NEKTPOXMMMYECKO 06paboTkM MeTanna okasbiBaeT
pH anekTponurta?

B 4yem o0cobGeHHOCTM aHOAHOro MNOBEOEHUSs1 CMIAaBOB C TOYKM 3peHust 3hdeKTUBHOCTU
pa3MepHOI 3NEKTPOXMMNYEeCKo 0bpaboTkn?

Kak BnusaeT KoHUueHTpauusa opTodpocOpHON KUCNOThLI 1 NepemMeluMBaHne 3NeKTponuTa Ha
NpoLecc aNeKTPONonMpoBaHnsa Mean u ee cnnasoB? [lanTe TeopeTUYeCKyo MHTeprnpeTauunio
MexaHu3ma 3neKTPOonoMpoBaHuS.

Kakve npoueccbl npoTekarT NpuM aHOAHOM OKCMAMPOBAHWMM amniOMUHUS B CEPHOW U
opTodoccopHor Kucrnote? KakoB mMexaHM3Mm 00pa3oBaHMs TONCTOCIMOWHOM OKCUOHOW
NreHKn?

Kakum 06pas3oM MOXHO MOMy4YMTb OKCUAHbLIE MOKPbITUSE Ha antOMWHUM C 3adaHHbIMU
csoncteammn?

Kak n nouemy nameHseTcsi CoCTaB afekTponmMTa OKCMANPOBAHNS antoMUHUSA B NpoLecce ero
akcnnyaTtauun?

Kakue cyLiecTBytoT MeToAbl YNITOTHEHMS M OKpPALLUMBAHWUS OKCUAHBLIX N1IEHOK HA NOBEPXHOCTMU
antoMuUHuA?

Kakve npeumywiectBa p[aeT MeTO4 9neKkTpooCaxaeHuss MeTanna u3  HeBOOHOro
anektponuta? lNMpuBeaute npumepsl.

Kakon anpoTOHHbIV pacTBOpUTENb AOM1S NPUrOTOBMNEHUS 3MEKTponuTa antoMUHUPOBAHUS
MO>XHO cunTaTb NpeanoyTuTeneHbiM? Moyemy? Kakme TpeboBaHMs K HEMY NpeabaABnsaOTCA?
B 4eMm CyLHOCTb M KakOBO HasHayeHue XpomaTupoBaHuUS U ocdaTMpoBaHMA NOKPbLITUA?
[nsa kaknx NoBepXHOCTEN NPUMEHSAIOT 3TU nNpouecchl? VX oTnmunTenbHble 0COBEHHOCTH.

20.1.2. KoHTponbHasa pabota Ne 1

BUNET Ne 1

lMpoBeauTe CpaBHUTENbHLIA aHanNU3 CBOWCTB 3rEeKTPONUTOB MedHeHUs (CcyrnbdaTtHble 1
andocdaTHble). KakoBO ux HasHayeHne wu ocobeHHocTM? [ante obGocHoBaHue
ONTMMAarbHOIo pexuma 3NeKkTponmaa (NNOTHOCTbL TOKa, TeMneparypa).

Kakaa B3aMMOCBSA3b MeXay KOHUeHTpaumamu cynbdata Mean U CepHOW KUCNOTbl B
cynbaTHOM 3rnekTponute MeaHeHua? Kakum (pakTopom orpaHudeH BepxHur npegen
KOHLIeHTpauun KNCroTbl?

MoyemMy nNpu NOrpy>KeHUn cTanbHOM NIACTUHbI B AMdOCdaTHbIN 3NEKTPONUT MEeQHEHUS He
HabnogaeTca Npouecc ueMeHTaunm meaun, XxapakTepHbln 4ns CynbgaTHOro anekTponuta
mMegHeHna? [osicHUTEe MexaHM3M 3TOro SBMEeHUS.

B ondocdaTtHbIn anekTponuT MeaHeHnsa BBoaaT MoH NOs™. Mpy aToM BbIXo MO TOKY Meau
C YyBENMYEHMEM MIOTHOCTU TOKa CHwxaeTcd. O6bAcHMTE, 3a cyeT Kakmx MNOOOYHbIX
peakumnn aTo NPoMcxoauT. A Kakowm NONOXUTENbHbLIN 3 deKT HabnogaeTca npu aTom?
Kakve ocrnoxxHeHnss MOryT BO3HUKHYTb Npu paboTte andgocaTtHon BaHHbI MEOHEHWS, B TOM
yucne B CBA3N C OCOBEHHOCTAMM aHOOHOro npouecca?

[nsa ranbBaHNYeCKOro MegHeHUs getanemn B CEpHOKUCIIOM 3NEKTPONUTe MCNosib3oBaH TOK
nepeMeHHON MONAPHOCTU C OSIMTENbHOCTLIO KaTOAHOro UMMynbca t =8 C U aHOOHOro



nepvoda t. =2 C; NNOTHOCTb TOKa KatoAHoro nepuoaa ik = 10 A/gmM?, NNOTHOCTb TOKa
aHogHoro nepvoaa ia = 5 A/am?, Bbixoa No akTU4eckoMy KaTogHOMY TOKYy AONs Meau
coctaBun 99%. KakoBa Heobxoaumas NpPOAOIHKUTENbHOCTb Mpouecca MedHeHus npwu
TONWMHE MeaHOro NOKpbITUS 20 MKM?

KoHTponbHasa pab6oTta Ne 2
BUNET Ne 1

1. Hanucatb anekTpoXMMU4eckue peakuum, KOTopble MOTyT NpoTekaTb Ha 3NEeKTpodax 1 B
obGbemMe aneKkTponuTa B NpoLecce CUHTE3a MMNOXopuTa HaTpusl.
Hatb o60ocHOBaHMe BbiGopa ONTMMarnbHbIX YCIOBUIA 3NEeKTponmM3a
Cdopmynupoatb TpeboBaHus K anekTpogaMm M obocHOBaTb MX BbIOOp ANS AAHHOro
npouecca
4. CdopmynmpoBatb TpeboBaHusi K cocTtaBy anektponuta. OO6bACHUTL Ha3Ha4yeHue

KOMMOHEHTOB (OCHOBHbIE, BybepHble, aNeKTPoONpoBoasLLME M crieumanbHble JobaBKu.

wn

O MPOMEXYTOYHON aTTecTaumn oby4yarolmxcs No nporpaMMam BbiCLLEro oGpasoBaHus.
KoHTponbHo-u3MeputenbHble  MaTepuanbl  MPOMEXYTOYHOM  aTTecTaumu  BKOYalT
TeopeTnyeckne Bonpochl, NO3BOSISIOLLME OLIEHUTb YPOBEHb MOSyYEHHbIX 3HAHUI U NpaKTUYeckue
3aflaHns, NO3BONSIOLME OUEHUTb CTeneHb CHOPMMPOBAHHOCTM YMEHUN U HaBsblkoB. [pu
OLIEHMBAHMMN UCMNONb3YHTCSA KONMYeCTBEHHAas! LKarna oueHoK. Kputepum oueHnBaHus NnpuBeaeHb!
BbILLE.

Mpu peanusaumMm OUCUMMNNHBLI C NPUMEHEHNEM OUCTaHUMOHHBIX O0bBpasoBaTesibHbIX
TEXHOMOMMA OuEeHKa 3a 3ayeT/ak3aaMeH MOXeT OblTb BbICTaBfieHa MO pesynbTaTam
TeKyU_l,eVI atrecrtraummn o6y-|arou4eroc;| B CEMeECTpe.

Tekywas atTectaums NpoBOAUTCS B COOTBETCTBMM C [1ONOXEHNEM O TEKyLlen aTTectauum
oby4yarlmxca no nporpammMam BbICLIEro obpa3oBaHMs BOpOHEXCKOro rocygapCTBEHHOTO
yHMBepcuTeTa. Tekywaa artrecrtaums npoBoguTcs B popmMax YCTHOro onpoca (ppoHTanbHas
Gecega) M NUCbMEHHbLIX PaboT (BbINOMIHEHME NPaKTUKO-OPUEHTUPOBAHHbLIX 3ajaHuMn U ABe
KOHTPOJSbHLIE PaboThI).

YpoBeHb
KpuTepumn oueHnBaHnsa KoMneTeHuunin cchopmmpoBaH LLikana oueHok
HOCTM
KOMMeTeHuunn

MonHoe cooTBeTCTBME OTBETA ODOy4YatoLlerocs BCEM MEPEeYUCTIEHHbIM | [1o8bILWEHHbIL Omnu4Ho
KpuTepuam. MNMpoaeMoHCTPMPOBaHO 3HaHWE (PyHOAMEHTarbHbLIX OCHOB ypOo8eHb
CTPOEHMSI U CUMMETPUM MOFEKYSl, YMEHMWE WCMNONb30BaTb 3aKOHbI
KBAQHTOBOW  MEXaHUMKM K  OMUCaHUK  JIIEKTPOHHOINO  CTPOEHMS
MOMNEKYNSIPHBbIX CUCTEM PA3NNYHOM CNOXHOCTU, BNageHne OCHOBHbIMM
HaBblkaMW MHTEpnpeTauuMM BbIBOOOB KBAHTOBO-MEXaHWYeCKOro
OMUCaHNs CTPOEHUS XMMUYECKUX CUCTEM, PACKPbLITUS CBA3EN MexXay
UX ONEKTPOHHBIM CTpOeHMeM U U3NYECKMMU CBOWCTBAMMU,
peakuMOHHOM CNOCOBOHOCTbLIO.
OTBET Ha KOHTPOSIbHO-U3MEPUTENbHLIN MaTepuan He COOTBETCTBYET ba3zoenbiti Xopowo
OQHOMY W3 MEepeyYUCrieHHbIX MNokasaTtenen, Ho obydarowumiics paet ypO8eHb
npaBuIbHbIE OTBETHLI HA AONOHUTENbHbIE BOMPOCHI
OTBeT Ha KOHTPONbHO-U3MEPUTENLHBLIN MaTepuan He COOTBETCTBYET lMopozoeniti Ydoenemeopu-
OBYM U3 NepeyncrieHHbIX nokasatenemn, obyvalomnncsa gaet HenormnHble YpO8€eHb meribHO
OTBETbI HA JOMONTHUTENbHbLIE BOMPOCHI.
OTBeT Ha KOHTPONbLHO-U3MEPUTENbHbLIN MaTepuan He COOTBETCTBYeT - Heydoenemsopu-
nepeyvvcrneHHeiM  nokasatensam.  O6y4vawowmics  OeMOHCTpupyeT mesibHO




OTPbIBO4YHbIE, (bparmeHTaprle 3HaHuUA Teopun, aOonyckaet pr6ble
OoLwnOKM Npu TpakKToBKE NPakKTn4eCcKnx 3agaud

20.2 NpomexyToyHana atrecTayus

MpomexyToyHas aTTecTaums No AUCUMUNIMHE OCYLLLECTBMNSETCSA C MOMOLLbIO CreayoLWmnx

OLUEHOYHbIX CpeacCTB:
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20.2.1 NepeyeHbL BONPOCOB K 3a4eTy:

Knaccudpmkauma  anekTpoxmMmyeckMx  npou3BoacTB.  [lpeumyliectBa M HegocTaTku
3MNEKTPOXMMUYECKMX NPOMN3BOACTB.

OCHOBHbIE 3N1EMEHTbI 3NEKTPOXMMUYeckorn cuctemol. Katogbl. AHoapl. Anadparma.
"anbBaHocTernd. [anbBaHonnacTvka.

CTpyKkTypa ranbBaHM4Yeckmx ocagkoB. BnnsHune pasnnyHbix hakTopoB Ha Ka4eCTBO MOKPbITHS.
PaccewnBatoLas cnocobHOCTb anekTponuTa.

lMogrotoBka NOBEPXHOCTU nepen nokpbiTveM. MexaHunyeckun cnocob. Xumudeckne w
3ANEKTPOXMMUYECKNE CNOCOOBLI MOArOTOBKM MNOBEPXHOCTM.

O6opynoBaHue ranbBaHUYECKMX LIeXoB. KOHTPOb kKadecTBa rarbBaHUYECKNX MOKPbITUN.
LinHkoBaHue. MNMpumeHeHne LMHKOBbIX MOKPbLITUN.

"anbBaHoMnacTuka. TexHonorMs ranbBaHoOMMacTM4Yeckoro MeToaa.

. Bnivsxune pasnnyHbix dhakTopoB Ha NPOLECC OKCUAMPOBAHUSA METAaroB.

. MNanbBaHWyeckoe ocaxageHne CnnasoB..

. XpomuposaHwe. MNopurctoe n 6ecnopnuctoe XpOMOBOE MOKPbITUE. SNEKTPONMUTbI XPOMUPOBAHUS.

. MegHeHwne. OneKkTponuTbl MEAHEHMS.

. CpaBHuWTEmNbHAsA XxapakTepucTka MeToOA0B rMApPO3NEeKTpoMeTannypriu.

. OnekTponuTtnyeckoe paduHmpoBaHne megn. Coipbe. NMoarotoska pyabl. ONeKTPOAHbIE NPOLECChHI.

YCTPOWCTBO BaHH M 9MEKTPOAOB.. DNEKTPOIKCTPAKLUMA Meaun.

OnekTponuTuyeckoe paduHupoBaHMe Hukens. TpyaHOCTW paduHUpOBaHMS. JNeKTpoaHble
npouecckl. TexHonormyeckas cxema npowecca.

TexHonornyeckas cxema nNpou3BOACTBA LMHKA. QNeKTpoaHble npouecchl. BnnuaHve npumecen.
MeToabl nopolikoBon MeTannypriv. CBOWCTBa MeAHbIX MOPOLUKOB. TexXHOMorns nony4vyeHus
MeOHbIX NOPOLLKOB.

OcobeHHOCTH NpoLecca 3MeKTponusa pacnnasneHHbIX cpe.

TexHonornyeckas cxema npou3BOACTBa artoMUHNS.

MonyyeHne meTannmMyeckoro HaTpUsa 13 pacnnasa egkoro Hatpa.

lMonyyeHne meTannMyeckoro HaTpus 13 pacnnasa XmnopucToro HaTpusi.

MpounssoacTBO BOAoOpoda M Kucrnopoaa. AreKkTpodHble npouecchl. [pyHuMnuanbHas cxema
anekTponusepa.

lMpon3BoacTBO Nepekncy Bogopoaa. ANeKTpoaHble Npouecchl. TEXHONOMMS NoNy4YeHns.
MonyyeHne xnopa, Weno4u 1 BogopoAa AvadparMeHHbIM MeToAoM. ONeKTPOAHbIE NMPOLECChl.
Teopus npouecca anekTponusa.

TexHonornss MmomyyYeHust  xnopa, LWenoyu W Bogopoda AuadparMeHHbIM  MeTOOOM.
MpuHUMNUansHas cxema anekTponusepa.

MponssoAcTBO xfopa, Lenoyn M BOOOPOAa 3NEKTPOSIM3OM C XKMUAKAUM PTYTHbIM KaTOAOM.
OneKTpoaHbIE NPOLECChI.

KoHCTpyKumnst annapaTtoB ANns 3NeKkTponusa xnopa, Wenoyn n Bogopoaa pTyTHbIM METOAOM.
MonyuyeHve xnopa, wWernoun u Bogopoda MeMOpaHHbIM MEeTOAOM. JOneKTPOAHble MPOLECChH.
Teopus npouecca anekTponusa.

TexHonorns NnonyyYeHns xnopa, Weno4v n sogopoga membpaHHbiM MmeTogoMm. MpuHumMnmaneHas
cxema anekTponuaepa.

ONEeKTPOCHHTE3 HEOPraHNYECKNX coeamHeHui. MNMonyyenre rmnoxnoputa HaTpus.

OnNeKTPOCHHTE3 HEOPraHNYeCKNX coeamHeHui. MNMonyyenHre xnopartos.

ONEeKTPOCMHTE3 HEOPraHNYECKNX coeanHeHn. MNMonyyeHre nepxnopaToB U XSIOPHOW KUCHOTHI.
OnNeKTPOCKHTE3 HEOPraHNYECKNX coeanHeHni. MNMonyyeHre nepmaHraHaTa Kanus.
OneKkTpoCcnHTE3 opraHnyeckux coeanHeHun. MNMonyyeHne nogadgopma.

ONEKTPOCUHTE3 OpraHUYEecKMX COeAUHEHUN. JreKTPOXMMUYECKOE OKUCNeHue anudaTnyeckmnx
CMMPTOB B KAPBOHOBbLIE KNCNOTHI

OnuncaHune TexHonorum nposegeHuns
I'Ipome>|<yTqua;| arrecrauma npoeoantcA B COOTBETCTBUKN C lNonoxeHnem o

MPOMEXYTOYHON aTTecTaumm obyvalolmxcss Mno nporpaMMam  BbiCLero obpa3oBaHus.




KoHTponbHo-u3MepuTenbHble  MaTepuanbl  MPOMEXYTOYHOM  aTTecTaumu  BKOYalT
TeopeTnyeckne BonpocChl, NO3BONSIOLLME OLIEHUTb YPOBEHb MOMYyYEHHbIX 3HAHWI U NPaKTUYeckme
3aflaHnsi, MNO3BOSSIOLME OLEHUTb CTeneHb CHOPMUPOBAHHOCTU YMEHWA M HaBblkoB. [lpu
OLIEHMBAHMM UCMONb3YHTCS KONMYEeCTBEHHAs LKana oueHok. Kputepum oueHmBaHns npMeeneHbl
Bbiwe. [py peanusauum AVUCUMMAUHBI C NPUMEHEHWEeM AUCTaHUMOHHbLIX oBpasoBaTenbHbIX
TEXHOMOrMIN OLEHKa 3a 3a4yeT/ak3aMeH MOXeT ObiTb BbiCTaBMeHa Mo pesyrbTatam Tekyluen
aTTecTauum obydatoLlerocsi B ceMecTpe.



