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1. EJIM 1 3BAJIAYH OCBOEHUS JUCHHUITJIMHBI

1.1. Ieabo ocCBOEHHUSI IUCHUILIMHBI SIBJSKOTCS: (GOPMHPOBAHHME TMpEACTaBICHUN 00
OCHOBAX TCXHOJIOTHU H allllapaTypHOTO O(bOpMHeHI/ISI MMPOU3BOACTBA XUMHNYCCKNX NCTOUYHHUKOB TOKa
U DJIEKTPOJIM3a PACIUIABIEHHBIX PACTBOPOB, U MPUHIUIIAMHU BbIOOpa ONTHUMAJIbHBIX MapaMeTpPOB UX
MPOLIECCOB.

1.2. 3agaym ocBOCHUSA TMCHUIIMHBI (MO1YJIs1):

--00y4eHHe OCHOBHBIM METO/IaM HHXEHEPHBIX PacyeToB, IPUMEHUTEIBHO K AJIEKTPOJIU3EpY,

XMMHUYECKOMY UCTOYHMKY TOKA, JTF0O0M KOHCTPYKLMH U IpUHIUNA AeiicTBUsA. OCHOBHBIM CBEJICHUAM
O HaIpaBJICHUAX UHTEHCU(UKALIUH FIEKTPOXUMHYECKUX IIPOU3BO/ICTB;

-03HAaKOMJICHHE C OCHOBHBIMHU BUIaMHU TEXHOJIOI'MYECKOIO 000PYA0BaHUS;

-IPHOOpPETeHNE 3HAHUS OCHOB, HEOOXOIMMBIX JJIsl BBINOJIHEHHS KypcoBbiX pabor u BKP
MarucTpa, a Tak )€ B IIPAKTUYECKON NEATEIbHOCTH MAaruCTPOB B PA3IMYHBIX AIEKTPOXUMUYECKHUX
IIPOU3BOJCTBAX.

2. MECTO JUCHOUIIJINHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI
VYueOnas qucuumuiuHa (Moayib) b1.B.OJ1.2 «DIeKTpOXUMHYECKUE TEXHOJIOTHY BKITIOYCHA B

nepevyeHb 00sM3aTeNbHBIX TUCHMIUIMH BapUaTHBHOM YacTH 0Opa30BaTENbHOW MPOTPaMMBI 10
HanpasyieHuto nojaroroBku 18.04.01 Xwumuueckas TEXHOIOTHs, IporpaMMa MarucTparypbl
«OIIEKTPOXUMHUYECKUE MPOLECCHl U MPOU3BOACTBA». JMCHUIIIIMHA pPeaau3yeTcs B COOTBETCTBUU C
tpeboBanusimu GI'OC, OI1 BO u VII, no naHHOMY HanpaBiIeHHUIO MOATOTOBKH.

JucuuiuinHa 6a3upyercst Ha JTUCLMILIMHAX, U3YYEHHBIX B OakajlaBpuare U CIETYIOLIMX
mucuumuinHax:  «HaydHele  OCHOBBI  @Ipolecca  MacCONEpEeHOca M pa3lelCHUs»,
«KOHCTpYKLIMOHHBIE ~MaTepuallbl B XHMHUYECKUMX IPOM3BOACTBax», «HayuHble OCHOBBI
XUMHUUYECKON METAJUIM3alMN», U3yuyaeMbIX B 1-2 cemecTpax.

[losnyyeHHble 3HaHUS HEOOXOIMMBI JJIsi H3Y4YEHMs] NPEIMETOB [0 HAIMPaBJICHUIO
noarotoBkn  «lIpepmumuiomHas  npaktuka»; «TexHomormueckas npaktuka», «Haydno-
uccieoBareiabckas paboTa», NOATOTOBKA K MPOLENype 3allUThl W 3aIlUTa BBITYCKHOM
KBaJIM(DUKALIMOHHOM paboTHI.

3. KOMIIETEHIIUHX OBYYAIOIIEI'OCS, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMSA JUCIIAITJIMHBI

3.1. Ilponecc u3ydeHus NUCUUIUIMHBI (MOJIyJIsl) HalpaBiieH Ha (OPMUPOBAHUE BJIEMEHTOB
Cenyomux MpodeccCuoHaNbHBIX KoMreTeHmi B cootBercTBuu ¢ OIl BO mo cnenuanbsHOCTH
18.04.01 Xumuueckas TEXHOJIOTHS MporpaMma MarucTparypbl « QJeKTPOXUMUYECKHUE MPOLIECCH U

IMPON3BOJACTBAN:
IIK-1 Cnocoben k MMPOBCACHUIO HAYYHO-UCCIICAOBATCILCKUX W  OIBITHO-KOHCTPYKTOPCKHUX

pa3paboTOK MpH HCCIETOBAHUM CAaMOCTOSTENIBHBIX TEM, pELICHHI0 3a/lad  aHAIUTHYECKOro
XapakTepa, Mpeanoaraiumx BHIOOp U MHOT0OOpa3ue akTyallbHBIX CIIOCOOOB pelieHusi, 00paboTke
U aHaJIN3Y HaAY4YHO-TEXHUYECKON MH(OpMAIK U pe3ylbTaToOB HCCIeI0BaHUN

ITK-5 Cniocob6eH ynpaBisiTh pa3padOTKON U ONTUMHU3ALNEN TEXHOJIOTMYECKOTO Mpoliecca



dopMupoBaHUE YKa3aHHBIX KOMITIETCHIIMA pa3MeIIeHo B Tadymiie 1.

Tabmuna 1 — ®opMupoBaHUE KOMITIETCHIIUH UCIUTUTHHAM

HanmenoBanue
JUCHIUIUIAH, (POPMHUPYIOIINX
KOMIIETEHIIUIO COBMECTHO

CeMecTps! (OPMHUPOBAHUS TUCITATITIHEL

1 | 2 | 3 | 4

1IK-1

Hay4Hble OCHOBBI ITPOIIECCOB MacconepeHoca U
pasnenenus (b1.B.O/J1.1)

SHCKTpOXI/IMI/ILIeCKI/Ie TCXHOJIOT'H
(51.B.OJ1.2)

HayuHble OCHOBBI XUMHUYECKON METAJUIU3ALUHI
(b1.B.O/1.3)

DU3HKO-XUMHYECKUE OCHOBEI U CITIOCOOBI
nonyuenuns Bogopona (b.1.B.OJ1.7)

OSHaKOMI/ITCJIBHaﬂ HpaKTI/IKa
(B2.Y.1)

Hay‘IHO'I/ICCJICI[OBaTCJ'ILCKaSI pa60Ta
(B2.IL1)

Hay‘IHO'I/ICCJICI[OBaTCJ'ILCKaSI pa60Ta
(B2.IL3)

TexHomorm4IecKas ITPAKTHUKA

HpeﬂZ[I/IHHOMHaﬂ IIPpAKTHUKA

BrIimonHeHue, MOATOTOBKA K MPONIEAYPE 3aALINUTH U
3aIIMTa BBITYCKHON KBaMH(pUKAIIMOHHON paboThI

(B31.1)

IIK-5

HayuHble OCHOBBI POLIECCOB MaccoIepeHoca 1
paznenenus (b.1.B.OJI.1)

SHGKTpOXI/IMI/I‘IeCKI/Ie TCXHOJIOTHN

(5.1.B.OJ1.2)

HaquHe OCHOBBI XMMHYECKOI METaJJIn3allunu
(B1.B.OJ1.3)

DU3UKO-XUMHUYECKHUE OCHOBBI M CITOCOOBI
nony4enuns Bogopona (b.1.B.0OJ1.7)

TexHonornyeckas MMpaKTUKa
(B2.11.2)

Hpeﬂ,Z[I/IHHOMHaFI IIpaKTUKa
(B2.11.4)

BrInonnenue, noAroToBKa K NpoLEAype 3alIUThl U
3alIMTa BBITYCKHOW KBaJM(DUKAIIMOHHON paboThI

(B3]1.1)




3.2. [lepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHsl N0 JMCHMILJIMHE, COOTHECEHHBIX € IJIAHUPYEeMbIMHU pe3yJbTaTamu ocBoenns OII

Ta6J'II/IL[a 2- HepequL IJIAaHUPYEMBIX PE3YJIbTAaTOB 06y‘lCHI/I${ 10 JUCHUIINIMHE, COOTHECCHHBIX C INIAHUPYEMBIMU PE3YyJIbTaTaMHU OCBOCHUS

Koa n OueHoYHBIE CPeACTBA
HaMMeHOBaHHe
Koa u HanMeHOBaHMe KOMIIETEHMHU HHAMKATOpAa IInanupyemsie pe3yjbTaThl 00y4eHHs 110 JHCHHILIHHE Texyero IIpomeskyTOUHOM
JAOCTHIKEHHS KOHTPOJIst aTTecTaluu
KOMIeTeHIuH
Tun npodeccHoHaIbHON AESTEIBHOCTH — HAYYHO-UCCIIEI0BATEIbCKUH

TpynoBasi ynknusi: B/02.6 (IIC 40.011) B/02.6 [Iposenenue paGoT mo 06paboTKe U aHATHU3y HAYYHO-TEXHUUECKOW HH(POPMAIIMH U PE3YIbTATOB UCCIICIOBAHMUIT
IIK-1 Cnocoben k mpoBeaenuto Hayuno- | MIIIK-1.1. Ilposogur | 3HaTh: METOABI | YMeTh:- UCHONb30BaTh | Buagers: wmeromamu| Bompocsl st | Bompocst JUISL
HCCIIE0BATEIbCKUX " OIIBITHO- | Hay4YHO- paboTHI ¢ JIUTEPaTYpOH | COBPEMEHHBIC COBEPIICHCTBOBAHUS | YCTHOTO YCTHOTO
KOHCTPYKTOPCKHX  pa3pabOTOK  TIPH | HUCCIEIOBATENbCKUE | U METOJIaMH | 3JIEKTPOXUMHUIECKHUE TEXHOJIOTHYECKUX cobecenoBaHus: | coOecenOBaHMS:
UCCIIEJOBAaHUN CaMOCTOSITCNIBHBIX TeM, | U OTIBITHO- | MCCIIENIOBaHMS XHUMHUKO- | TPUOOPEI W METOIBI | MPOIECCOB Ounersl, OueTs
pEemIeHHIO  3a7ad  AHAJTUTHYECKOTO | KOHCTPYKTOPCKHE TEXHOJIOTHYECKUX HCCIIEIOBAHUS H3TOTOBJICHHS OTBETHI Ha
XapakTepa, MPEIIoNaraloixX BEIOOP M | pa3paboTKH IIPU | TIPOIIECCOB; MPABHIBHO | XUMHUYECKHX U | XUMHUYECKHX KOJUTOKBHYMAX,
MHOroo0Opa3ue akTyaJbHBIX CII0COOOB | HCCIIEIOBaHUU (opMyIHpOBaTh 33134y | 3MEKTPOXHUMHUUECKIX HCTOYHHKOB TOKa, | 3aIuTa
pemieHus, 00pa0OTKE W aHANIU3y | CAaMOCTOSTENIBHBIX pu IIOCTaHOBKE | IIPOIECCOB, rajJbBaHHYECKUX KypCOBOT'O
HAYYHO-TEXHHYECKOH HMHGPOpPMaUU | | TeM WCCJIEIOBAHMsI M HAWTH | OpPraHU30BBIBATH HPOIIECCOB, MIPOEKTa
Pe3yJbTaTOB UCCIIEI0BaHNUI WUIIK-1.2. OINITHMAJIbHBIE MYTH | MPOBEJCHHUE JNIEKTPOJIM3a BOJIHBIX

O6pabaTsIiBacT U | perieHus; BHJETH | PKCTIIEPUMEHTOB U | pacTBOpOB "

aHAITU3UPYyeT BO3MOJKHBIE UCIIBITAHUH, pacIuIaBiIeHHbIX

Hay4HO- HPUIIOKEHUSI HPOBOJIUTH UX | 3JEKTPOJUTOB 1o

TEXHUYECKYTO CIEIMATBHBIX 3HAHUHI B | 00paboTKy u | pa3pabotke

nHpopManuo W | psze Ipyrux obnactedl; | aHaIM3UPOBATH UX | MEpPONpHATHH 1o

pe3yJIbTaThI PEe3yNbTaTHhI; KOMIUIEKCHOMY

UCCIeI0BaHni HCTIONIb30BAHHIO

HIIK-1,3 Pewaer CBIpbs, IO 3aMeHe

3a/1a4u JIeUIUTHBIX

AHAJTUTHYECKOT O MarepuaoB u

Xapakrepa, YTUIIN3AIMA  OTXOJIOB

MpPeANOoIaraomux MIPOHU3BO/ICTBA, "

BBIOOD " HUCCIIEIOBAHUAIO

MHOT03Ha4YHe npuunH ~ Opaka B

aKTyaJIbHbIX TIPOMU3BO/ICTBE u

CIIOCO0O0B pelIeHHs pa3paboTtke

MIPEATIOKEHUH 110 ero
MIPEAYNPEXKACHUIO U
YCTpaHEHHUIO;
MIPOBOJIUTH
MTaTCHTHBIE




HCCIIEJOBAHMS B
obactu
ANEKTPOXUMHUICCKUX
TEXHOJIOTUH.

Tun npodeccnoHaNbHON NeSITeTPHOCTH — TEXHOJIOT TYSCKUH

Tpynosast pyukuus: F/05.7 (TIC 26.020) F/05.7 Yupasienne pa3paboTKOH U ONTUMH3AIMEH TEXHOIOTHIECKOTO TpoIecca

I1K-5 Cniocoben
pa3paboTKoit u
TEXHOJIOTUYECKOTO IpoLecca

YIPaBJIATh

ONTUMM3AIHCH

WIIK-5.1. Ynopasnser |3narb: mnoaduparh ¥ |YMeTb: NPOBOAUTH IOUCK, | -
pa3paboTKoi o0pabaTbIBaTh 00paboTKy, aHAIN3 |
TEXHOJIOTHYECKOTO nHpopmanuio JUIA | CHCTEMATH3alUI0  HAy4HO-
nporecca MIPOBEACHUS aHaIM3a | TEXHUYECKON HH(pOpMAaIHy,
3¢ PEeKTHBHOCTH
JESTeAbHOCTH
MpEIIpUSATHS;
UIIK-5.2. TlpoBoauT |3HATHb: METOJIMKH | YMeTh:  JeJaTh  BbIOOp | Biramern:
paboTsl mo |BeIOOpa HauOoJee | METOJUK  TNPOBEACHUS U | METOJUKAMHU
ONTUMH3AINU 3¢ peKTUBHBIC B|CpeACTB ONTUMH3AINH | ONTUMHU3ALIUI
TEXHOJIOTHYECKOTO KOHKPETHOH  CHTYaI[MH | TEXHOJIOTHYECKHX TEXHOJIOTHYECKUX
mporiecca METOJBl U TIPHEMBI | IPOIECCOB. U TEXHUYECKUX
aHau3a, MIPOBOIUTH pacueToB ()
TEXHHUKO- MIPOEKTaM,
SKOHOMHUECKHE TEXHUKO-
000CHOBaHHUE SKOHOMHMYECKUHA U
MIPUMEHSIEMBIX (YHKIIMOHAIBEHO-
TEXHOJIOT U CTOMMOCTHBIN
aHamu3
3¢ HEeKTUBHOCTH
IPOEKTa

Bompocst
YCTHOTO
cobecenoBaHus:
OMJIETHI,

OTBETHI Ha
KOJJIOKBHYMaX,
3aIIMTa
KYpCOBOTO
MPOEKTa

I

Bomnpocer s
YCTHOTO
cobeceroBaHMA:
OUJICTHI




4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHDbI

4.1. PacnpenejieHue TPYA0EMKOCTH JUCIHUIJIMHBI 110 BUaM padoT 1Mo ceMecTpam

OO6mas TpyI0€MKOCTh JTUCIUILIINHBI cocTaBiisieT 12 3a4. en. 432 dacoB, pacmpeesieHue
4acoB 110 BUIaM pabOT M ceMeCcTpaM IPEJICTaBICHO B TabuIe 3.

Tabmuma 3 — Pacripeaenenne Tpy10€MKOCTH JUCIUIIIMHBI 110 BUaM paboT MO ceMecTpaM

Bua y4eOHoi1 padoThI

TpynoéMKoCTh B Yac

Bcero
qgac.

B 1.4. o cemecTpam

1 cem | 2 ceM ‘ 3 cem

DopMaT M3yUeHHUsi JUCHUTLTHHbBI

O4dHasd

Oo6mas TPYAOEMKOCTH
JUCHUITIINHEI I10 yqe6H0My IJIaHYy

432

288

36 108

1. KonTtakTHas pabora:

179

140

18 21

1.1.AynutopHasi padora, B TOM
quce:

170

136

17 17

3aHATHUS JeKImoHHoro tuma (JI)

17

17

3aHATHsS ceMuHapckoro tuma (I13-
CEeMUHAPbI, IPAKT. 3aHITUS U JIP)

51

17

17 17

naboparopusie pabotsl (JIP)

102

102

1.2.BHeaynuTopHasi, B TOM 4HcCJje

KypcoBas pabota (mpoekr) (KP/KIT)
(KOHCYNbTaIMS, 3aIIUTA)

TeKYH_II/Iﬁ KOHTPOJIb, KOHCYJIbTallhU
IO JUCHUIIIINHEC

KOHTaKTHAas pabota Ha
npoMexyrouHoM KoHntpose (KPA)

2. CamocrosiTenbHast  padora
(CPC)

pedepat/scce (MOArOTOBKA)

pacu€THo-rpaduuecKas pabora
(PI'P) (moaroTtoBka)

KOHTpOJIbHAs paboTa

KypcoBas paborta/mpoext (KP/KII)
(moaroToBKa)

36

CaMOCTOSITETILHOE U3yueHHE
paszenos, CaMOMOATOTOBKA
(mpopabotka " MIOBTOPEHHE
JIEKIIOHHOTO MaTepuana u
MaTtepuaiga y4eOHHKOB U Y4EeOHBIX
mocoowui, [MOJITOTOBKA K
mab0paTOpHBIM  HM  MPAKTHYECKUM
3aHATHUSIM, KOJUIOKBUYM H T.11.),

B T.4. IOATOTOBKA K 3a4€TY

181

112

18 o1

[ToaroroBka k sK3aMeHy (KOHTPOJIb)

36




4.2. Conepkanue JMCHHUILIMHBI, CTPYKTYPHPOBaHHOE 110 TeMaM

Tabnuna 4 — Coxep:kanue JUCHHUILTAHBL, CTPYKTYPUPOBAHHOE 110 TEMaM

Ilnanupyemsbie Buanl yue6Hoii padoTh (4ac)
(KOHTpOJIMPYyeMBIe€) KoHTakTHasi pa6oTa S = HauMenoBanme HaumeHoBanue
pe3yabTaThl 2 < pa3padoTaHHOTO
5« Z HCMOJIb3yeMBbIX AKTUBHBIX H
oceoennusi: ko YK; S g e D1eKTPOHHOT0
HaumeHnoBaHnue pa3aesioB, TeM I 8 = Bux CPC MHTEPAKTHBHBIX
OIIK; IIK u = e B 53¢ g Kypca
= Sk |EoBE8E 00pa3oBaTeIbHBIX
HHIUKATOPBI = 2% 0o |E =52 5 N (TpyaoeMKocTh B
& SEC |22 § S = TEXHOJOTrMH
JOCTHKEHUS ] = c |= =5 = > yacax)
. = < o | I =
KOMIIeTEeH M = = Q ©
1 cemecTp
TIK-1 Pasnea 1. [lepBuuHble XUMHUYECKHE UCTOUHUKH TOKAa MapraHel-IIMHKOBON [IpesenTarus Koncrekr nexumi
HIIK-1.1 CHUCTEMBI
HIIK-1.2 Tema 1.1. Mapranen-uunHKOBbIE 0,5 - 2,0 2,25 IlogroToBka K JIEKIUAM
HWIIK-1.3, 9JIEMEHTHI C COJICBBIM [6.15], [6.1.6], [6.1.7],
IIK-5 3neKTpoauToB. OCHOBHAs [6.1.8], [6.1.9], [6.1.10],
HUIIK -5.1 TOKOOOpa3yroIas peakiusi, [6.1.11], [6.1.12], [6.1.13],
HIIK- 5.2 INEKTPOXUMHUUECKHE [6.1.14]
XapaKTepUCTHKH, TOCTOMHCTBA H
HenocTaTku. KoHCTpyKTHBHOE
ycTpoiictBo. OCHOBHBIE
KOMIIOHEHTHI aKTUBHBIX Macc, UX
Ha3Ha4YeHHe, caMopaspsil.
Tema 1.2. [llenoyHble MapraHer- 1,0 - 2,0 2,25
[UHKOBBIC AJIEMEHTHI. [IpuHIumI
W3TOTOBJICHHS MapTraHell-IIMHKOBBIX
3JIEMEHTOB CO IIEJIOYHBIM
anekTponutoM. [Iporecchl mpu
paboTe MapraHIeBO-IIMHKOBEIX
3JIEMEHTOB.
Tema 1.3. Bo3aymHo-mapranmneso- | 0,5 - 3,0 3,25
LIMHKOBBIE DJIEMEHTEI.
OCOOCHHOCTH MX KOHCTPYKIIHH,
KOMIIOHEHTEHI II0JIOXKUTENBHOMN
aKTHBHOM MAacCCEHI.
CamocrosiTeJibHasi padora 1o 7,75
ocBoennio 1 paznena:




Ilnanupyemble Buasbl yuedHoii padoTsl (4ac)
(KOHTpOJMpYeMble) KoHTakTHast pa6oTa s 5 HanMenopanme HaumeHoBaHue
pe3yabTaThl 2 s pa3padoTaHHOIO
= s 5 HCNOJb3yeMbIX AKTHBHBIX H
ocsoennusi: ko YK; o ey D1eKTPOHHOT O
HaumeHoBaHHe pa3aeioB, TeM 2 g Eeog Bunx CPC HHTEPAKTHBHBIX
OIIK; IIK u = e 3 | = g a3e e Kypca
= S ok |50 B EE&E 06pa3oBaTeJbHBIX
HHIHKATOPBI = S Z2 |EE5 2 5 . (TpyaoeMKocTh B
= S EY |¥E g 8% X TEXHOJIOTHH
JTOCTUKEHUS &) S S | =l > yacax)
” = < 2 (s I [
KOMIIeTeH NI = = Q ©
Hroro no 1 pazneny 2,0 - 7,0 7,75
TIK-1 Pasnea 2. Bo3aylHO-IIMHKOBBIE 2JIEMEHTHI IloaroroBka x nexkuusm | Ilpesenranus Koncnexr nexmuii
MIIK-1.1 Tema 2.1. OcobeHHOCTH 1,5 - 7,0 7,25 [6.15], [6.16], [6.1.7],
o13) o1 k0l
T MexaHu3M WOHM3AIMKM KHUCIOPOJa [6.1.11], [6.1.12], [6.1.13],
IIK-5 Ha TTOJIOKUTEITHHOM 3JICKTPO/IE. [6.1.14]
EEE 'g; CamocrosiTeJibHast  paéora 1o 7,25
e OCBOEHHIO 2 pa3jiena;
Hroro mo 2 paznery 15 - 7,0 7,25
TIK-1 Pasnen 3 PesepBHbIC HCTOYHUKU TOKA
HIIK-1.1 Tema 3.1. Knaccupuxamus | 0,5 - - 0,25 [oAroTOBKA K JIEKIUSM
MIIK-1.2 PE3epBHBIX UCTOYHUKOB TOKA. [6.1.5], [6.1.6], [6.1.7],
EE-KS-:L& Tema 3.2. Maruuessie | 0,5 - - 0,25 [giﬂ‘ [gii]z’ [giig]’
WIIK -5.1 BOJIOAKTUBUPYEMBIC SJICMCHTHI. [6.1-1411 [6.1.12], [6.1.13],
WTIK- 5'2 HoctonHcTBa MarHusl, Kak [6.1.14]
' aHOJHOIO Marepuarna.
OcobeHHOCTH ero
AIEKTPOXHUMUIECKOTO
pacTBOpEHUS. [pumensiempie
SIEKTPOJIHTHL. [onmoxutenpHEIE
AKTUBHBIE BEIIIECTBA.
Konctpyktusnoe YCTPOKICTBO.
Cnoco6 akruBanuu. JlOCTOWHCTBA
1 HEOOCTATKH.
Tema 3.3. ToruMBHBIC pEe3CPBHBIC 0,5 - - 0,25
aneMeHTHl. TpeboBaHus K
ANEKTPOJIUTaM. AHOTHBIE
Marepuaibl. JlocTonHCTBA U
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Ilnanupyembre Buasbl yuedHoii padoTsl (4ac)
ampranpy o) Ko piors | 2 3
pesy = x5 HCNOJb3yeMbIX AKTHBHBIX H pasp
ocsoennusi: ko YK; = o ey D1eKTPOHHOT O
OIIK: MK n HaumeHoBaHHe pa3aeioB, TeM = g - |8 = 28 8 Bug CPC HHTEPAKTHBHBIX Kypea
. = SefE|E.F2E8E 00pa3oBaTelbHbIX
HHIHKATOPbI = 8 =05 |[E2 g o=~5 . (Tpya0eMKoOCTh B
Z SE2¢ |22 Sw = TEXHOJIOT Hi
JOCTHKEHHUSI é S S |87 3 § > yacax)
KOMIIeTeHIN It = = s ©
HEJIOCTATKHU.
CamocrosiTetbHast  pafdoTra Mo 0,75
O0CBOEHHIO 3 pa3jesia:
Hroro no 3 pazaeny 1,5 - 0,75
TIK-1 Paznen 4 barapeu ¢ TBepABIMU 3JEKTPOIUTAMU ITonroroBka K JEKIUIM
HIIK-1.1 T Kl Toct 10 - - 025 [6.1.5], [6.1.6], [6.1.7], X —
WUIIK-1.2 eMa oA pCOOBaHuA . K y y [618], [619], [611011 Hpe3eHTa]_[1/I$[ OHCIICKT JICKIINH
I/IHK-13, QJICKTPOJIMTAM, IIPUMCPhL 6aTapeI/I. [611111 [6112], [6113]l
IK-5 HcnerTanue menoysoro - 15,0 - 15,0 [6.1.14]
UTIK -5.1 AKKyMyJIsITOpa
UIIK- 5.2 HccrenoBanue 3IIeKTpHISCKIX - 15,0 - 15,0
XapaKTEPUCTHK CBUHIIOBBIX
AKKyMYJISITOPOB
HccrenoBanue 2I1eKTpHIECKIX - 15,0 - 16,0
XapaKTEPUCTHK CePeOPSHBIX
AKKyMYJISITOPOB
CamocrosiTeJibHasi  padora 1o 46,25
0CBOEHMIO 4 pa3jea:
HTtoro no 4 pazneny 1,0 45,0 - 46,25
[K-1 Pazaen S Dnexrpoxumuueckue renepatopsl (OXI) IloaroroBka X JIEKLMAM
HIIK-1.1 [6.15], [6.1.6], [6.1.7],
WUIK-1.2 Tema 5.1. Otiunuurensusie | 2,0 - - 0,5 [6.1.8], [6.1.9], [6.1.10],
WTIK-1.3, ocobennoctn OXI'. BomopoaHo- [6.1.11], [6.1.12], [6.1.13],
K-5 KHUCJIOPOIHBIN JJIEMEHT. [6.1.14]
WK -5.1 Konctpykuus snementoB bekona,
WIIK- 5.2 OXTI ¢ pacruiaBIeHHBIM

anektponutoM. OXI' ¢ TBEpABIM
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Ilnanupyembie

Bunel yueonoii padorsl (4ac)

(KOHTpOJMpYeMble) KoHTakTHast pa6oTa s 5 HanMenopanme HaumeHoBaHue
pe3yJbTaThl 2 < pa3padoTaHHOTO
= s 5 HCNOJb3yeMbIX AKTHBHBIX H
ocsoennusi: ko YK; o ey D1eKTPOHHOT O
HaumeHoBaHHe pa3aeioB, TeM = g =R Bua CPC HHTEPAKTHBHBIX
OIIK; IIK n = e 2 | = g a3e e Kypca
= S ok |50 B EE&E 06pa3oBaTeJbHBIX
HHIHKATOPBI = S Z2 |EE5 2 5 . (TpyaoeMKocTh B
% oSEe |22 ES=wx TEXHOJIOTHit
JTOCTUKEHUS @ S s | =l > yacax)
” = < 2 (s I [
KOMIIETeHIMHA = = Q ©
SJIEKTPOJIUTOM.
CamocrosiTetbHast  pafdoTra Mo - 0,5
OCBOCHMIO 5 pa3aesa:
Hroro no 5 paznery 2,0 - 0,5
TIK-1 Pa3nen 6 buosmornueckue TOINTMBHEIE DJIEMEHTRI IlogroroBka k JeknusaM | Ilpesenrtanus Koncrekr neximii
WIIK-1.1 [6.15], [6.1.6], [6.1.7],
UIIK-1.2 Tema 6.1. Pasznosugnoctu | 2,0 - - 0,5 [6.1.8], [6.1.9], [6.1.10],
WIIK-1.3, 3J1€EMEHTOB. [MepcrieKTHBBI [6.1.11], [6.1.12], [6.1.13],
IK-5 pa3BUTHSL. [6.1.14]
HIIK -5.1 CamocrosiTebHasi padoTa 1o - 0,5
MIIK- 5.2 0CBOEHHIO 6 pa3jena:
HTroro nmo 6 pasnery 2,0 - 0,5
TIK-1 Pazgen 7 XumoTpoHuka [oaroroBka k nexkuusiMm | Ilpesenranus Koncnexr nexmui
HIIK-1.1 [6.1.5], [6.1.6], [6.1.7],
WIIK-1.2 Tema7.1. Pasznosuguoctu | 1,0 - - 0,25 [6.1.8], [6.1.9], [6.1.10],
WIIK-1.3, XMMOTPOHOB: 3JIEKTPOXHUMHUYECKHE [6.1.11], [6.1.12], [6.1.13],
IK-5 BBITIPSIMHUTEH, WHTETrpaTophl, [6.1.14]
HIIK -5.1 JIaTYUKU  JIABJICHUS, MHMHCTEPBHI.
NIIK- 5.2 JoctonHcTBa u HEIOCTaTKH
XHMOTPOHOB nepe;
TOTYIIPOBOTHUKOBBIMH
YCTPOHCTBAMH.
CamocrosiTesibHasi padora 1o - 0,25
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Ilnanupyembie

Bunel yueonoii padorsl (4ac)

(KOHTpOJMpYeMble) KoHTakTHast pa6oTa s 5 HanMenopanme HaumeHoBaHue
pe3yJbTaThl 2 < pa3padoTaHHOTO
5 x5 HCNOJb3yeMbIX AKTHBHBIX H
ocsoennusi: ko YK; o g e D1eKTPOHHOT O
HaumeHoBaHHe pa3aeioB, TeM = 3 Eeog Bug CPC HHTEPAKTHBHBIX
OIIK; IIK u = e 2 | = g a3e e Kypca
= S ok |50 B EE&E 06pa3oBaTeJbHBIX
HHIHKATOPBI = S Z2 |EE5 2 5 N (TpyaoeMKocTh B
& oSEe |22 ES=wx TEXHOJIOT M
JOCTHKEHHUSI o = ® |= =l > yacax)
” = < 2 (s { [
KOMIIETEHI M = = Q ©
0CBOEHMIO 7 pa3gesa:
Hroro no 7 paznenxy 1,0 - 0,25
TIK-1 Pazgen 8 DnexTponus pacmiiaBleHHBIX CPen IHoaroroBka k nexkuusMm | Ilpesenranus Koncnexr nexmui
HIIK-1.1 [6.1.19], [6.1.20], [6.1.23]
UIIK-1.2 Tema 8.1. Meramuryprust MarHusi. 1,0 - - 0,5
HIIK-1.3,
IK-5 Tema 8.2. Texnomorus momyuenus | 1,0 - - 0,5
WUIIK -5.1 Maraus 3JCKTPOJIHN30M.
WUIIK- 5.2 Tema 8.3. Ionyuyenune | 1,0 - - 0,5
00OraimeHHOro  KapHaJUIUTa U3
KapHAJIUTOBOU OPOJBIL.
Tema 8.4. O6e3soxusanue | 0,5 - - 0,25
KapHaJlIUTa. IlepBuunoe
00e3BOKMBaHHE KapHAINTA BO
BpAILAIOLIEHCS IIEUN.
Tema 8.5. IepBuunoe | 0,5 - -- 0,25
00e3BOKMBaHUE  KapHAJUIUTAa B
[IEYH C KKHUIISIIIUM CI0EM.
Tema 8.6. OxonuarensHoe | 0,5 - - 0,25
00e3BOKMBaHUE  KapHAJUIATA B
XJIOpaTOpPax.
Tema 8.7. CoctaB snexrponura st | 0,5 - - 0,25
MOJYYCHHAEC MaTHUSL.
Tema 8.8. KaToanbIe mporiecchl. 0,5 - - 0,25
Tema8.9. AHOIHBIE TPOIECCHI. 0,5 - 0,25
Tewma8.10. Koncrpykuuu | 0,5 -- - 0,25
JJIEKTPOJIM3EPOB.
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Ilnanupyemble Buasbl yuedHoii padoTsl (4ac)
(KOHTpOJMpYeMble) KoHTakTHast pa6oTa s 5 HanMenopanme HaumeHoBaHue
pe3yJbTaThl 2 < pa3padoTaHHOTO
= o HCNOJb3yeMbIX AKTHBHBIX H
ocsoennusi: ko YK; o ey D1eKTPOHHOT O
HaumeHoBaHHe pa3aeioB, TeM = g Eeog Bua CPC HHTEPAKTHBHBIX
OIIK; IIK u = e 3 | = g a3e e Kypca
= S ok |50 B EE&E 06pa3oBaTeJbHBIX
HHIHKATOPBI = S Z2 |EE5 2 5 . (TpyaoeMKocTh B
% oSEe |22 ES=wx TeXHOJIOTHii
JOCTHKEHUSI @ S s | =l > yacax)
” = < 2 (s I [
KOMIIETeHIMHA = = ®) ©
Tema 8.11. Texnomorus nmomyuenus | 0,5 - - 0,5
ATFOMUHUS SJEKTPOIH30M
DNEKTPOXUMHIECCKOE TIOTyICHUE - 14,0 - 16,0
MEJIHBIX TIOPOIIKOB
HccnenoBanme mporecca - 14,0 - 16,0
SIIEKTPOIIN3a BOJHBIX PACTBOPOB
NaCl B anadparmertHom
AIICKTPOJIH3EPE C MPOTOYHBIM
AIICKTPOJIUTOM
OmnpeneneHue BEIX0Oa 10 TOKY U - 14,0 - 16,0
YAEIBHOTO pacxoja
AJICKTPOIHEPTUH MIPH
AJICKTPOIKCTPAKITHH [THHKA
HccnenoBaHue 3J€KTPOIN3a BOIBI - 15,0 - 16,0
Ha MOJICIH OUIOJIIPHOTO
JJIEKTPOIH3epa
CamocrosiTeIbHAsi pabdoTa 1O 60,0
ocBoeHMI0 8 pazgena:
HTtoro no 8 pasmenry 7,0 57,0 - 67,75
UTOI'O no maucoumaunae 1| 17,0 102,0 17,0 112,0
ceMecTp
2 cemecTp
TIK-1 Pa3nen 3 PesepBHbIC HICTOYHHUKH TOKA ITogroroBka k JekiusMm | [Ipesenrtanus
HIIK-1.1 [6.15], [6.1.6], [6.1.7],
WIIK-1.2 Tema 3.1. Knaccudukanus | - - 3,0 3,0 [6.1.8], [6.1.9], [6.1.10],
WIIK-1.3, PE3EPBHBIX HCTOYHMKOB TOKA. [6.1.11], [6.1.12], [6.1.13],
IIK-5 [6.1.14]
WIIK -5.1 Tema 3.2. MaruueBsie | - - 3,0 3,0
UIIK- 5.2 BOJOaKTHUBUPYEMBIE DJIEMEHTBI.
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Ilnanupyembie

Bunel yueonoii padorsl (4ac)

(KOHTpOJMpYeMble) KoHTakTHast pa6oTa s 5 HanMenopanme HaumeHoBaHue
pe3yabTaThl 2 s pa3padoTaHHOIO
5 x5 HCNOJb3yeMbIX AKTHBHBIX H
ocsoennusi: ko YK; o g e D1eKTPOHHOT O
HaumeHoBaHHe pa3aeioB, TeM 2 g Eeog Bunx CPC HHTEPAKTHBHBIX
OIIK; [IK u = e 2 | = g a3e e Kypca
= Sk |EoBE8E 00pa3oBaTeTLHBIX
HHIHKATOPBI = S Z2 |EE5 2 5 . (TpyaoeMKocTh B
% SZ¢e |22 g S=x TEXHOJIOTHit
JTOCTUKEHUS &) S S | =l > yacax)
” = < 2 (s I [
KOMIIeTeH NI = = Q ©
JlocTonHCTBA MarHus, KakK
AQHOIHOTO MaTepuana.
OcobenHOCTH ero
3IEKTPOXUMUIECKOTO
pacTBOpEHHUSL. [Ipumensiemsele
3JEKTPOJIHTHL. [onoxutenbpHbIC
AKTUBHbBIC BEIIECTBA.
KonctpykTusHOE YCTPOMCTBO.
Cnoco6 akruBauuu. JlocTomHCTBa
U HEJOCTAaTKH.
Tema 3.3. TomuBHBIE pe3epBHbIC - - 3,0 3,0
aneMeHThl. TpeboBaHus K
SIEKTPOIUTAaM. AHOTHBIC
MaTepHaibl. JJoctonHCTBa U
HEIOCTaTKH.
CamocTosiTeIbHAsi pabGoTra 1o 9,0
0CBOeHMIO 3 pa3jeJa:
HTroro no 3 paznenry - - 9,0 9,0
TIK-1 Pa3nen 4 bartapeu ¢ TBEpIBIMH dJIEKTPOJIUTAMHU IlogroroBka k JeknusaMm | Ilpesenrtanus
HIIK-1.1 [6.15], [6.1.6], [6.1.7],
HIIK-1.2 Tema  4.1. TpeboBanusi K | - - 2,0 2,0 [6.1.8], [6.1.9], [6.1.10],
HIIK-1.3, 5IEKTPOJIUTAaM, IpUMephI baTapeii. [6.1.11], [6.1.12], [6.1.13],
IK-5 [6.1.14]
UIIK -5.1 CamocrosiTesibHass  padora 1o 2,0
UIIK- 5.2 0CBOEHMIO 4 pa3aea:
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Ilnanupyemble Buasbl yuedHoii padoTsl (4ac)
(KOHTpOJMpYeMble) KoHTakTHast pa6oTa s 5 HanMenopanme HaumeHoBaHue
pe3yabTaThl 2 < pa3padoTaHHOTO
= e HCNOJb3yeMbIX AKTHBHBIX H
ocsoennusi: ko YK; o ey D1eKTPOHHOT O
HaumeHoBaHHe pa3aeioB, TeM = g Eeog Bua CPC HHTEPAKTHBHBIX
OIIK; [IK u = e 2 | = g3 e Kypca
= S ok |50 B EE&E 06pa3oBaTeJbHBIX
HHIHKATOPBI = S Z2 |EE5 2 5 . (TpyaoeMKOCTh B
% SZ¢e |22 g S=x TEXHOJIOTHit
JOCTHKEHUsI @ S S | =l > yacax)
” = < 2 (s I [
KOMIIETeHIMHA = = Q ©
Hroro no 4 pa3neny - - 2,0 2,0
IK-1 Paznen 5 Dnexrpoxumuueckue reseparopsl (3XI) IlogroroBka X JIeKLMAM
UIIK-1.1 [6.1.5], [6.1.6], [6.1.7],
WIK-1.2 Tema 5.1. OTIUYUTENBHEIC | - - 3,0 3,0 [6.1.8], [6.1.9], [6.1.10],
WTIK-1.3, ocobennoctu DOXI'. BomopoaHo- [6.1.11], [6.1.12], [6.1.13],
IK-5 KHCJIOPOIHBIN JIIEMEHT. [6.1.14]
WIIK -5.1 Koncrpykuust snementoB bekona, o
WTIK- 5' 2 OXT c pacruiaBIeHHbBIM
' anekTponuroM. OXI' ¢ TBepapIM
SJIEKTPOJIUTOM.
CamocrosiTeIbHAsI pabGoTa 1o 3,0
0CBOEHMIO 5 pa3jiea:
Hroro mo 5 paznery - - 3,0 3,0
TIK-1 Pa3nen 6 bruomornueckue TOIUNTMBHEIE DJIEMEHTEI IlogroroBka k JekiusaMm | Ilpesenrtanus
UIIK-1.1 [6.15], [6.1.6], [6.1.7],
UIIK-1.2 Tema 6.1. PasHOBHIHOCTH | - - 2,0 2,0 [6.1.8], [6.1.9], [6.1.10],
HIIK-1.3, 3JIEMEHTOB. [epcrexTHBHI [6.1.11], [6.1.12], [6.1.13],
IIK-5 pa3BUTHSL. [6.1.14]
HUIIK -5.1 CamocrosiTeabHast  padora 1o 2,0
MIIK- 5.2 OCBOEHHIO 6 pasiena:
Hroro no 6 pazneny - - 2,0 2,0
TIK-1 Paznen 7 XumoTtponuka IlogroroBka k JekiusaMm | IIpesenrtanus
NIIK-1.1 [6.15], [6.1.6], [6.1.7],
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Ilnanupyembie

Bunel yueonoii padorsl (4ac)

(KOHTpOJMpYeMble) KoHTakTHast pa6oTa s 5 HanMenopanme HaumeHoBaHue
pe3yJbTaThl 2 < pa3padoTaHHOTO
= g 5 HCNOJb3yeMbIX AKTHBHBIX H
ocsoennusi: ko YK; o ey D1eKTPOHHOT O
HaumeHoBaHHe pa3aeioB, TeM = g =R Bug CPC HHTEPAKTHBHBIX
OIIK; IIK u = e 3 | = g a3e e Kypca
= S ok |50 B EE&E 06pa3oBaTeJbHBIX
HHIHKATOPBI = S Z2 |EE5 2 5 N (TpyaoeMKocTh B
& oSEe |22 ES=wx TEXHOJIOT M
JOCTHKEHHUSI o S ® |= =l > yacax)
” = < 2 (s I [
KOMIIETEHI M = = Q ©
UIIK-1.2 Tema7.1. PaszHOBHOHOCTH | - - 1,0 2,0 [6.1.8], [6.1.9], [6.1.10],
WIIK-1.3, XUMOTPOHOB: DIICKTPOXUMHUCCKUE [6.1.11], [6.1.12], [6.1.13],
IK-5 BBITIPSIMUTEITH, HHTETPATOPHI, [6.1.14]
HIIK -5.1 JATYUKA [ABJICHUS, MHMHUCTEPHL.
UIIK-5.2 JlocTonHCcTBa " HEIOCTAaTKH
XUMOTPOHOB nepe
MOJIYTTPOBOTHUKOBBIMH
YCTpOMCTBaMU.
CamocrosiTeIbHAsI padoTa 1O 2,0
OCBOEHUI) 7 pa3nmeiia:
Hroro mo 7 pa3nerxy 1,0 2,0
HUTOI'O no amcummiaunpe 2 | - - 17,0 18,0
ceMecTp
3 cemectp
TIK-1 Pazgen 8 DnexTponus pacniiaBleHHBIX Cpel [oaroroBka k nexkuusMm | Ilpesenranus
HIIK-1.1 [6.1.19], [6.1.20], [6.1.23]
UIIK-1.2 Tema 8.1. Metamnyprust MarHus. - - 15 5,0
HIIK-1.3,
K-5 Tema 8.2. TexHONMOTHS TONyYeHHS | - - 15 5,0
NTIK -5.1 MAarHUS 3JIEKTPOIIH30M.
WUIIK- 5.2 Tema 8.3. [omyyenne | - - 15 5,0
o0OraimeHHOro  KapHaUIUTa W3
KapHAJIUTOBOU IIOPOJIEI.
Tema 8.4. O0e3BOKHUBaHHE | - - 15 5,0
KapHaJUIUTAa. IlepBuunoe
00e3BOKMBaHNE KapHALINTA BO
BpaIlAIOIIEHCS IIEYN.
Tema 8.5. IepBuunoe | - - 15 5,0
00€3BOKMBAaHNE KAapHAJUINTA B
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Ilnanupyembie
(KOHTpOJMpYeMble)
pe3yabTaThl
ocBoeHus: koa YK;
OIIK; IIK n
HHIMKATOPbI
JOCTHKEHUsI
KOMTIIETEHIM i

Bunel yueonoii padorsl (4ac)

KonTakTHasi padoTa g = HauMeHoBaHMe Hanmenosanue
o c pa3padoTaHHOTO
R HCIO0JIb3YeMbIX AKTUBHBIX U
o g e DJIEKTPOHHOIO
HaumeHoBaHue pa3aesioB, TeEM = = _ (8 = B & 2 Bug CPC HHTEPAKTUBHBIX Kvpea
= Sof |EoFESE 00pa3oBaTelbHbIX yp
= 220 |EEgE &3 N (TPYy10eMKOCTH B
2 oSEe |22 ES=wx TEeXHOJIOTH i
] = & | 5 = > qJacax)
= < 2 | B = =
= = Q ©
€YU C «KHUIIALIAM CIOEM.
Tema 8.6. OKOHYATEILHOE | - - 15 50
00e3BOKMBaHNE  KapHAJUIUTa B
XJIOPATOpaXx.
Tema 8.7. CocTaB >IeKTpoIUTa IS | - - 1,5 5,0
MOJTy4SHHUE MATHUSL.
Tewma 8.8. KaTognbie mporiecckl. - - 1,5 5,0
Tema8.9. AHOIOHEIE TIPOIIECCHI. - - 1,5 5,0
Tema8.10. Koncrpykuuu | - - 15 3,0
INEKTPOIIH3EPOB.
Tewma 8.11. TexHOMOTHS TOTyYeHHUS | - - 2,0 3,0
AIFOMHHUS AJIEKTPOIH30M
CamocrosiTeIbHAsi pabdoTa 1o 51,0
ocBoeHMIO 8 pazgena:
HTroro no 8 pasnenry - - 17,0 | 51,0
Ioaroroska KII - - - 36,0
UTOI'O no aucoumiube 3 | - - 17,0 | 87,0
ceMecTp
HUTOI'O no aucuuninne 17,0 102,0 51,0 217,0
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5. TEKYIIU KOHTPOJIb YCIEBAEMOCTH U IPOMEKYTOUHASI
ATTECTALMS 11O UTOI'AM OCBOEHMUA TUCIIUIIJIMHBI

JUis  OCyIIECTBIIGHUS TEKYIIETO KOHTPOJS 3HAHUU oOydarommxcs chHOpMYyIHpPOBAHBI
TEOPETUYECKHE BOMPOCHI 1O TEMaM MPAKTUYECKHX padoT, 1abopaTopHBIX paboT, 3ammTa
KYPCOBOTO IPOCKTA.

Takxke choOpMUpPOBaH TEpPEYCHb BOMPOCOB, BBIHOCHMBIX HA MPOMEKYTOUYHYIO
aTTecTanuio B popme sk3amMeHa B 1cemectpe, 3auera B 2-3 cemecTpax.

VYka3aHHBIH KOMIUIEKT OIICHOYHBIX CPEJICTB SIBJIICTCA HEOThEMJIEMOW YacThio (hOoHIA
OIICHOYHBIX CPEACTB M XpaHHUTCS Ha Kadeape « TeXHOIOrus JIEKTPOXUMUICCKUX MTPOU3BOJICTB U
XUMHUH OPraHUYEeCKUX BEIICCTBY.

Onucanne TMoOKa3aTeneil W KPUTEPHEB KOHTPOJS YCIIEBAEMOCTH, OIMUCAHHE IIKAaJ
OILICHHUBAaHUA HpI/I TGKYH_[CM KOHTpOHe U ONCHKa 3alIUuThbl KprOBOI‘O HpOGKTa HpI/IBeHeHO B
Tabmmie 5.

Tabmuna 5 — Onmcanue mokasaTesnei U KpuTepreB KOHTPOJIS YCIIEBAEMOCTH, OIIMCAHUE IITKAI
OLIEHUBAHMSI [TPU TEKYIIEM KOHTPOJIE U OLIEHKA BBIITOJIHEHUS IPAKTUYECKUX padoT

Ixana Kypcosoii npoext
OLICHUBAHUSA P b Jnsaven
40<R<=50 Otanuno Otnnyno
30<R<=40 Xopo1io Xopomuio
20<R<=30 Y 10BNIETBOPUTEIBHO Y 10BIIETBOPUTENHHO
0<R<=20 HeynosnersopurensHo HeynosierBopurenbHo

[Ipy npoMeKyTOYHOM  KOHTpOJIE  YCIEBAEMOCTb CTYAEHTOB OLIEHHUBAaETCS 110
YeTbIpex0aJIIbHOU cucTeme «OTIINYHOY, «XOpOLIOoY, «yIIOBJIETBOPUTEIBHOY,
«HEYAOBJIETBOPUTEIBHOY.
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Tabmuua 6 — Kpurepuu onieHUBaHUs pe3ysibTaTa 00ydeHHs 110 JTUCHUIUIMHE U IIKaJIa OLEHUBaHUS

Kpurtepnu onieHnBanus pe3yibTaTOB 00y4eHHS

Ornenka Ornenka Ornenka Ornenka
Ko 1 HAHMEeHOBaHHe Kox n HanmenoBanue «HEYAOBJIETBOPUTEJIHLHO)» «YAOBJIETBOPHUTEIBHO / «xopomo» / «OTJIMYHO» /
KOMITETeHIHH HHIUKATOPA N0CTHKCHUA / «HE 3aUTEHO «3a4TEHO» «3a4TEHO «3a4TEHO»
KOMIIEeTeHUHH 0-59% 60-74% 75-89% 90-100%
OT max peUTUHIOBOH OT max peUTHUHIOBOM OT max peUTHUHrOBOH OT max peUTUHIOBOH
OLICHKH KOHTPOJISI OLICHKH KOHTPOJISI OLICHKH KOHTPOJISI OILIEHKH KOHTPOJIS
MK-1 Cnocob6en x nposeaennto | UIIK-1.1. [poBonut | He 3Haer wmetoxsr pabotel ¢ | Crabo  3HaeT  MeTOABl | 3HAST METOABI PAabOTHI € | YBEpEeHHO METOIBI
HAYYHO-HMCCIIEAOBATENLCKIX W | HAy4HO- JIUTEpaTypo W MeToJaMH | paboThI ¢ JUTEPATYpoil W | JIUTEpPaTypoil W MeTomamu | paboThl C JIUTEPATYpol M
OIIBITHO-KOHCTPYKTOPCKUX HCCJIEJOBATEIbCKUE U | uccinenoBaHus XMMHUKO- | METOJIaMH HCCJICAOBAHUS | MCCIEOBaHUS  XUMHKO- | METOJaMH  HCCIIeIOBaHHA
pa3paboTOK MPH HCCIIEAOBAHUH | ONBITHO-KOHCTPYKTOPCKHE | TEXHOJOIMYECKUX MPOLECCOB; | XUMHKO- TEXHOJIOTHYECKHX XUMHUKO-TEXHOJOTHIECKUX
CaMOCTOSITENIbHBIX TeM, | pa3paboTKu MpU | MPaBUJIBHO  (HOPMYIHPOBATH | TEXHOJIOTHUYECKUX IIPOLIECCOB; [IPAaBWIBHO | IPOLECCOB; IIPaBUILHO
peIeHuo 3aa4d | MUCCIe0BaHUU 3aJadyy NP [OCTAHOBKE | MPOLECCOB;  IMPaBWIBHO | (GOpMYyIHpoBaTh  3azady | (GOpMyIUpoBaTh  3aaady
AHAITUTUYECKOTO XapakTepa, | CaMOCTOSTENbHBIX TEM HCCIIEIOBAHUS i HaWTH | GOpMyIHpOBaTh  3amady | Opu MOCTaHOBKE | IIpH IMOCTaHOBKE
npeanonaratomux  Bbibop u | UIIK-1.2. O6pabarbiBaeT 1 | ONTUMAJbHBIC ITyTH PELICHUS; | TPH [IOCTAHOBKE | MCCIECAOBAaHUS W HAUTHU | UCCICAOBAHUA U HAWTH
MHOTO000pa3ue aKTyaJlbHBIX | aHATU3HPYET HAay4HO- | BHAETh BO3MOXXKHBIC | HCCIICIOBAaHUA W HAHTH | ONTUMaJbHBIC IyTH | ONTHMAaJIbHbIE MyTH
CHoCcO00B perIeHus, 00paboTKe | TEXHUUECKYIO NPWIOKEHUSI  CHENHAIbHBIX | ONTUMAaJbHBIC IYTH | PELICHHS; BUJAETH | PCLICHUS; BUJETH
u aHaIHN3y Hay4HO- | HH(OPMAIHIO U | 3HAHUA B psne APYTUX | PEIICHHS; BU/ICTH | BO3MOXKHBIC MPWIIOKCHUS | BO3BMOXKHBIC ITPUIIOKCHUS
TEXHMYECKOM WH(pOpPManmMu | | pe3yabTaThl HCCICIOBAHUH | oOmacTei; HE yMEeT- | BO3MOXHBIE TPHUIOKCHHS | CIICIMANBHBIX 3HAHMH B | CICHHAIBHBIX 3HAHUA B
pe3yNbTaTOB HCCIEA0BaHUN WIIK-1,3 Pemaer 3amadd | MCIIONB30BATH COBPEMCHHBIC | CICHHMANBHBIX 3HAHWH B | psme JAPYrHX OOJacTel; | psme JAPYrux OOJacTei;
aHAJTUTUYIECKOTO IEKTPOXUMHUUECKUE psze npyrux oOrjactei; | ymeer- UCIIONB30BaTh | yMeeT- HCIOJb30BaTh
Xapakrepa, puOOpbI U METOJBI | YMEET- HCIIOJb30BaTh | COBPEMEHHBIE COBPEMEHHBIE
mnpeanojararommnx BI)I60p u HUCCIICAOBAHHA XHUMHWUYCCKUX H COBPECMCHHBIC DJICKTPOXUMHNUYCCKUE DJICKTPOXUMHNUYCCKUE
MHOTO3HA4YUC aKTYyaJIbHBIX QJICKTPOXUMHYCCKUX OJICKTPOXUMHYCCKUE HpI/I60pI)I u METOAbI HpI/I60pBI n METOAbI
croco00B pemIeHHs MPOIIECCOB, OPraHM3OBBIBATH | MPUOOPEI W METOABI | MCCIEIOBAHUS HCCIIeIOBaHUS
MMPOBEACHUEC OKCICPUMEHTOB HCCJIICAOBAHUA XUMHNYCCKUX n | XUMHYECCKHUX u
W WCHBITAHUH, MPOBOJUTh MX | XMMHUYECKHX U | 3JIEKTPOXHUMHUYECKUX NEKTPOXUMHUUECKUX
00paboTKy M aHAIM3UPOBATH | IIMEKTPOXHUMHUUECKHX TIPOIIECCOB, TIPOIIECCOB,
UX pe3ylbTaThl; HE BIAJICET | MPOIECCOB, OpTaHH30BHIBATH OpTaHH30BHIBATh
METOoJlaM1 OpTaHHU30BHIBATH MIPOBEJICHUE MIpOBEICHNE
COBEPIICHCTBOBAHUS IIPOBEJICHUE 9KCIIEPUMEHTOB U | 9KCIEPHMEHTOB "
TEXHOJIOTHYECKHX IIPOIECCOB | 3KCIEPUMEHTOB W | UCTIBITAaHWH, IPOBOJUTH UX | MCIBITAHHH, TPOBOJUTH UX
W3TOTOBJICHUS  XMMHYECKHX | MCIBITAaHWHA, MPOBOIUTH | 00paboOTKy u | 00paboTKy 31
HNCTOYHUKOB TOKa, nux o6pa60TKy n AHAJIU3UPOBATH ux AHAJIU3UPOBATh ux
rajJbBaHUYECKHX IIPOIECCOB, | aHATM3UPOBATH UX | pe3yibTaTHl; BIIaJleeT | pe3ybTaTHl; BIIasIeeT
AIIEKTPONIH3A BOJHBIX | PE3YJIBTATEHI, BIIAJICET | METOJaMHU METOJlaMU
pPacTBOpPOB MW PACIUIABJIICHHBIX | METOAaMH COBECPUICHCTBOBAHUA COBEPUICHCTBOBAHUA
ANIEKTPOJINTOB MO Pa3padOTKEe | COBEPIICHCTBOBAHUS TEXHOJIOTHYECKUX TEXHOJIOTUUECKHX
MEpOIPUSITHI 10 | TEXHOJOTMYECKUX MIPOLIECCOB  M3TOTOBJICHHUS | MPOIIECCOB M3TOTOBJICHUS

20




KOMIUIEKCHOMY
UCIIONIb30BAHHUIO  CBIPBS, IO
3aMeHe JePUIATHBIX
MaTepHaloB W YTHIN3ALUH
OTXOJIOB  IPOU3BOJACTBA, H
HCCIICIOBAaHHIO MIPUYIHMH Opaxa
B IIPOU3BOJICTBE U pa3paboTKe

MIpeNI0KEHUI 1o ero
HpeayIpexACHUI0 u
YCTPaHEHUIO; IIPOBOJUTH

MaTEeHTHBIE WCCJIEJOBAaHUS B
005acTH SIEKTPOXUMUYECKUX
TEXHOJIOTHM.

MIPOLIECCOB HM3TOTOBIICHUS
XMUMHUYECKHX HCTOYHHKOB
TOKa, ragbBaHUYECKUX
MIPOIIECCOB, BIEKTPONIN3a
BOJHBIX  PacTBOpPOB U
pacIuIaBIEHHbBIX
JJIEKTPOIUTOB 1o
pa3paboTke MepOIpHATHI
o KOMIUIEKCHOMY
UCIIONIb30BAHUIO  CBIPB,
o 3aMeHe JAe(UIUTHBIX
MaTepHalioB "
YTUIIN3aLNN OTXO0/IOB
TIPOM3BO/ICTBA, "
HCCIICIOBAaHUIO  NIPUYHH
Opaka B IPOM3BOJCTBE M
pa3paboTKe MpeaIoKeHHH
10 €ro MpexynpexICHUI0
u YCTpaHEeHHIO;
IPOBOAUTH IIATCHTHBIC
HCCIIeIOBaHHusl B 00JIacTH
DJICKTPOXUMHNUYCCKUX
TEXHOJIOTHIl.

XUMHUYECKUX HCTOYHHKOB
TOKa, rajgbBaHUYECKHX
MPOIIECCOB,  AIEKTPOIN3a
BOJIHBIX  PacTBOPOB U
pacIUIaBICHHBIX

ANEKTPOIUTOB ()
pa3paboTKke MepOnpHUsATHIA
o KOMIUIEKCHOMY
HCIIOIB30BAHUIO CBHIPbS, IO
3aMeHe JeQUIUTHBIX
MaTEpPUAIIOB M YTHIIU3AIUH
OTXOJIOB TPOU3BOJCTBA, W
HCCIICIOBAHUIO  MPUYHH
Opaka B MPOHM3BOJACTBE M
pa3paboTke MpeAIoKeHUN
[0 €ro MpenyrnpexIcHUI0
U YCTPaHEHUIO; MPOBOJIUTH
MaTEHTHBIE HCCIIeTOBAHUS

B obmactu
SIIEKTPOXUMHUYECKUX
TEXHOJIOTHH, HO

JIOTTYCKaeT OIIUOKH.

XMMHUYECKHX HCTOYHHKOB
TOKa, rajJbBaHHYECKHX
MPOLIECCOB,  JJIEKTPONIU3A
BOOHBIX  DacTBOPOB H
PAacCIUIaBICHHBIX

9JIEKTPOIIUTOB o
pa3paboTke MepOnpHUsATHIA
1o KOMIUIEKCHOMY
HCIIOJIb30BAHUIO CBHIPbHSA, IO
3aMeHe JCUIUTHBIX
MaTepHaJIOB M YTUIIN3AIHN
OTXOJIOB TIPOM3BOJCTBA, U
HCCIICIOBAaHUIO  TIPUYHH
Opaka B INPOHM3BOJCTBE H
pa3paboTKe NpeIIOKEHHI
IO ero MpexyHpekKICHUIO
U YCTPAaHECHUIO; IPOBOIHUTh
MATCHTHBIC HCCICIOBAHUS

B obnactu
3IEKTPOXUMHUICCKUX
TEXHOJIOTUH.
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IIK-5 Cnocoben  ynpaBisTh
pa3paboTKOM W ONTHMHU3AIUCH
TEXHOJIOTUYECKOT 0 ITpoLecca

UIIK-5.1. VYupasnser
pa3paboTKoii
TEXHOJIOTHIECKOTO
mporecca

UIIK-5.2. [IpoBoaut
paboTBl TO ONTUMH3AINN
TEXHOJIOTHIECKOTO
npotuecca

He 3naer oGopynoBanue u

METOIBl  NPOEKTHPOBAHUS
TEXHOJIOTUYECKUX
HPOIIECCOB,
00€eCIIEYNBAIOIINX
mony4deHne  3(p(GEeKTUBHBIX
TEXHOJIOTUYECKUX u
KOHCTPYKTHUBHBIX PEIICHHUI,
He yMeeT pa3pabaTbiBaTh
TEXHHUYECKYIO
JIOKyMEHTAaIHIO,

pa3pabaTbIBaTh TEXHUYCCKUE
3aJ]aHus Ha TPOCKTUPOBAHUE
31 PEKOHCTPYKITHIO
OPEINpUATHA € Y4eTOM
3KOJIOTHYECKOM
0€e30IacHOCTH
TIPOM3BOJICTBA, YPOBHS €Tr0
MeXaHu3allni u
aBTOMAaTH3alliy, HE BIIaJEeT
OCHOBHBIMU MIPUHIUTIAMA
BbIOOpa OOOpYIOBaHHS |
METOJaMH TPOCKTUPOBAHUS
ANEKTPOXUMHUYECKUX
MIPOU3BOJICTB.

Cnabo 3HACT
000pyJI0BaHUE U METOBI
MPOCKTUPOBAHHUS
TEXHOJIOTUYECKHX
MPOLIECCOB,
00eCcTIeYNBAarOIINX
MOJTy4eHHe

3¢ G eKTHBHBIX
TEXHOJIOTHUECKUX "
KOHCTPYKTUBHBIX
pemieHuil, He
pa3pabaTbIBaTh
TEXHUYECKYIO
JIOKYMEHTAIIHIO,
pa3pabaTbIBaTh
TEXHUYECKHE 3a[[aHus Ha
MIPOCKTUPOBAHHE u
PEKOHCTPYKIIHIO
NPEANPUATHIH C y4eTOM
3KOJIOIMYECKOU
0e301acHOCTH
MPOU3BOJICTBA,  YPOBHS
€ro  MeXaHu3aluu U
aBTOMATH3AaIINHY,
BJIaJIeeT OCHOBHBIMHU
MPUHIAIAMA BbIOOpA
o0opyIoBaHUSL u
METOJIaMHU
MIPOEKTUPOBAHUSI
INEKTPOXUMHUECKHUX
MIPOM3BOJICTB.

ymeeT

3naer oOOpymOBaHHE U
METO/Ibl TIPOEKTHPOBAHUS
TEXHOJIOTHIECKUX
TIPOIIECCOB,
00€eCIeYNBAIOIINX

MOy ICHHE

3¢ eKTHBHBIX
TEXHOJIOTHIECKUX u
KOHCTPYKTHUBHBIX
pelieHuil, He
pa3pabaThIBaTh
TEXHUYECKYIO
JIOKyMEHTAIIHIO,
pa3pabaTrIBaTh
TEeXHUYECKUE 3aJaHUsI Ha
MIPOEKTHPOBAHNE u
PEKOHCTPYKITHIO
MPEIIPUATHA C YIEeTOM
3KOJOTMYECKON
0e30macHOCTH
NPOU3BOJICTBA,  YPOBHS
€ero  MexXaHu3aluh |
ABTOMATH3alluK, BIaaeeT
OCHOBHBIMH TPUHLUIIAMH
BbIOOpa 000pyIOBaHUSA U
METOJaMU
MIPOEKTHPOBAHUS
ANMEKTPOXUMUICCKUX
TIPOU3BOJICTB., HO
JIOITyCKAeT OIIHOKU

ymeeT

YBepeHHo 3HaeT
000pyJIOBaHUE U METOIBI
MPOCKTUPOBAHHUS
TEXHOJIOTUYECKHUX
MPOIIECCOB,
o0ecTeYnBaroInX
MOJTy4eHHe

3¢ eKTHBHBIX
TEXHOJIOTHUECKUX u
KOHCTPYKTHBHBIX
pelieHuil, He
pa3pabaThIBaTh
TEXHUYECKYIO
JIOKYMEHTAIHIO,
pa3pabaTbiBaTh
TEXHUYECKUE 3aJaHusl Ha
MIPOCKTUPOBAHHE u
PEKOHCTPYKIIHIO
MPEANPUATHNA € Y4ETOM
3KOJIOIMYECKOU
6e3omacHoCTH
NPOU3BOJICTBA,  YPOBHS
€ro MEXaHH3alluu )44
ABTOMATH3alluM, BIaaeeT
OCHOBHBIMHU MTPUHIOHUITAMUA
BEIOOpa O0OPYHOBaHUS U
METO/IaMH
MPOEKTUPOBAHHUSI
INEKTPOXUMHUUECKHUX
MIPOU3BOJICTB.

ymeeT
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Tabnuma 7 — Kputepuu olieHuBaHuUs

Ouenka

Kpurtepun onenuBanuns

Bricokuii ypoBeHb

«5»

(oTIIMYHO)

OLCHKY «OTJIMYHO» 3aCly)KUBAcT CTY/ACHT, OCBOMBIIMI 3HAHUS,
yYMEHUS, KOMIIETEHIIMM W TEOpPEeTHYEeCKHid Marepuan 0e3 mpoOenos;
BBIIIOJIHMBIIHMI BCE 3aJaHUs, NMPEIYCMOTPEHHBIC Y4eOHBIM IUIAHOM Ha
BBICOKOM  KAQueCTBEHHOM  YpPOBHE; NPAaKTUYECKHE  HaBBIKU
npo¢eCCHOHATBLHOTO IPUMEHEHHUSI OCBOCHHBIX 3HAHUN C(POPMHUPOBAHBI.

Cpennuii ypoBeHb

«“y

(xopor1o)

OLICHKY «XOPOLLIO0» 3aCIyXUBAET CTYJEHT, IPAKTUUECKU IOJTHOCTHIO
OCBOMBILMI 3HaHMSA, YMEHHUS, KOMIETEHIMH U TEOPETHUYECKHUM
Mmarepuai, y4deOHbIe 3aJaHHs HE OIICHEHbl MaKCHMAJIbHBIM YHCIIOM
0ayuI0B, B OCHOBHOM C(POPMHUPOBAJ MPAKTHUECKUE HABBIKH.

[ToporoBblii ypoBEHb

OLICHKY «YAOBJICTBOPUTECJIBbHO0» 3aCIYKXHNBACT CTYACHT, YACTUYHO C

3y npoOenaMyd  OCBOMBIIMKA  3HAaHWSA, YMEHHUS, KOMIIETEHLUHMH H

(YZIOBJIETBOPHTEIHHO) TEOPETHYCCKUN MaTephall, MHOTHe Y4eOHbIe 3amaHus JmOO He

BBIMIOJHUII, JIMOO OHHU OLIEHEHBI YHCIOM OauloB OJM3KHM K

MUHHUMaJIbBHOMY, HEKOTOPBIC MPAKTUYECKUE HABBIKU HE CHOPMUPOBAHBI.

MuunManbHbIiI OIICHKY «HEY/JAOBJIETBOPUTEIbHO» 3aCIy)XHUBAaE€T CTYIEHT, HE

YPOBEHB «2» OCBOMBILIUN 3HAHWS, YMEHHs, KOMIETCHIMH U TEOPETUYECKUI

(HEYTOBIETBOPUTENb | MaTepual, yueOHbIC 3a/laHUsI HE BBIMOJIHWII, MPAKTUYECKUE HABBIKU HE
HO) chopMupOBaHbI.

6.YYEBHO-METOANYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

H31aHUA.

6.1. YueOHas JuTeparypa, nedyaTHble H3JaHUs OUOJMOTEYHOro (oHAA, IIEeKTPOHHbIE

bubnuoreuHbIi (I)OHI[ YKOMIUJICKTOBAH IMEYAaTHBIMHU HU3JaHHUAMH U3 pPACUCTa HE MCHEC 0,25

OK3EMILIAAPpAa KaAXIOTO U3 H3I[aHHI>i, YKa3aHHbIX HHKC Ha KaXI0Io 06yt1a10u1eroca U3 4YucCiia JIHII,
OOTHOBPEMCHHO OCBAMWBANOUIUX COOTBCTCTBYHOIIYIO JUCHUIIIINHY (MOI[YJ'IB). I/I3I[aHI/IH, Haxoasa1Iuecsa B
QJICKTPOHHOM JOCTYIIC (SHCKTpOHHHﬁ pecypc), YAOBJICTBOPSAOT 3TOMY Tpe60BaHI/IIO ABTOMAaTUYCCKH.

3JICKTpOHHBII>'I AOCTYII IPUBEACH B BUJIC CCBIJIOK ITOCJIC OOBIYHOT'O OIKMCAHUS n3aaHus.

Ne n/m ABTOD(BI) 3arnaBue N3narens- Hasnauenwue, Bun | Kon-Bo
CTBO, I'0J{ U3JaHus, TpUP 9K3. B
U3/1aHus 610-
JHOTEKe
6.1.1. 104, JIykomcku | @usnko- Jonronpyansl | YueOHUK 28
i, 1O /1. XUMHUYECKHE i : 3o.qom
["amOypr OCHOBBI "NuTennext",
anektpoxumun | 2008. - 424 ¢
6.1.2. C.A.TaBpunoB, | Onekrpoxumuye | M. : PUOP; Y4ebHoe mocodue | 2
A.H. benos ckue npoueccsl | THOPA-M,
B TEXHOJIOTHH 2014.
MHUKpPO- U
HAHODJIEKTPOHHU
K1
6.1.3. C.A.T'aBpunos, | Onexkrpoxumuue | Hair.- YuebHoe nocobue | 2
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A.H. Benos CKHE TIPOIECCHl | UCCIEN.YH-T
B TEXHOJIOTUU "MUDIT". - M.
MHUKPO- U Opaiit, 2014
HAHORJIEKTPOHHU
KU
6.1.4. AL PotunsH Teopernueckass | M.: Ctynenr, | YueOHHK 15
anektpoxumus | 2013
6.1.5. M.T. JlaGapatopusiit | HI'TY VYueb.mocobue [DnexTpoHH
MuxaineHko [u MPAKTUKYM IO um.P.E.Anekce bIil pecypc]|
ap] OCHOBaM €Ba;
anektpoxumude | H.Hosropon :
CKOI 2017
TEXHOJIOTHH
6.1.6. B.1.Buccapuon | Duepreruueckoe | M. : [b.u.], CnpaBoyHUK 10
oBa obopynoBaHue 2004. - 448 ¢
JUIs
UCIIOJIb30BaHUS
HETPaTUIOHHBI
XH
BO300HOBIISIEMBI
X UICTOYHHUKOB
SHEPTUU
6.1.7. A.b.Kapakaes, KopaGenbHbie CIIG. : I3a-Bo | Yueb.mocobue 1
b.C. anekrpuyeckue | 'MA
MapkuTaHToB akkymynaropsl, | um.aam.C.O.M
ux akapoga, 2004.
3KCIuTyaTauus u | - 98 c.
PEMOHT
6.1.8. A.b. KapakaeB, | Axkkymynsatopa | CII6. : OOO VYueb.mocobue 4
b.C. bI€ YCTAaHOBKH "AreHcTBO
MapKuTaHTOB; OIBOIHBIX PJIK-tipunt",
JOI0K 2004. - 74 c.
6.1.9. B.P. BapnamoB | CoBpeMeHHBIE M. : JMK CripaBOoUHUK 20
HMCTOYHHUKHU [Ipecc, 2001. -
MUTaHU 224
6.1.10. Conosnesa B. XUMHUECKUE [TerepOyprcku | YueOHOe mocobue | [DIeKTpoHH
4., CrenanoBa WCTOYHUKHU TOKA | U Il pecypc]
H. B., AGy- roCyJ1apCTBEHH
Xacaa M., BIM
Caxaposa A. YHUBEPCUTET
C.A. nyTen
cooOuieHus
Nmneparopa
Anekcangpa |
2010, 132c.
6.1.11. Kozanepos O. CoBpemeHHbIE WznarensctBo | YueOHOe nocoOue | [DneKTpoHH
A., BBeleHCKUI | XUMHUYECKHE "Jlanp" 2022 BIit pecypc]
A.B. MCTOYHMKHU ToKa | 132 ¢
6.1.12. Kymudees B.K., | Yrunuzanus WznarensctBo | Monorpadus [DnexTponn
Tapacos B.II., JIMTUEBBIX "MUCHUC" Il pecypc]
KpuBomamnosa XUMHUYECKUX 262,2010.
O.H. HMCTOYHHKOB
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https://e.lanbook.com/book/191017
https://e.lanbook.com/book/191017
https://e.lanbook.com/book/212777
https://e.lanbook.com/book/212777
https://e.lanbook.com/book/212777
https://e.lanbook.com/book/116824
https://e.lanbook.com/book/116824
https://e.lanbook.com/book/116824
https://e.lanbook.com/book/116824

TOKa:

6.1.13. [llexanoB P.®., | Xumuueckue NBanosckuii yueOHoe nocodue | [DneKTpoHH
Epmona T.B. HWCTOYHUKHU roCyJ1apCTBEHH bIil pecypc]|
TOKa: bl XUMHKO-
71a00paTOPHBI | TEXHOJIOTHYEC
[PaKTUKYM Kui
YHHUBEPCUTET,
2008, 36 c.
6.1.14. butiokos B.K. Hcrounnku HNudpa- ydaeOHoe rocodue | [DIeKTpoHH
BTOPUYHOIO WNnxenepusi, Il pecypc]
anektponuTanus | 2018
6.1.15. Mawmaes B.1., Hukenuposanue | M.: PXTVY Yue6Hoe mocobue | 1
Kynpssues B.H. um. J|..Menne
neeBa, 2014
6.1.16. CKONMHIIEB OxcunupoBanue | M.: PXTY Y4eOHo-MeTO . 1
B./. amomuHus U ero | uM.J[.M1.Menne | koMIuiekc
CIIJIaBOB. seesa, 2015
6.1.17. A.JI. Potunsu Teopernueckass | M.: CryzaeHr, Y4eOHuk 15
anekrpoxumus | 2013
6.1.18. ®enocosa H.JI. | Autukoppos3uon | MBaHoBoO, YuyebHoe mocobue | 1
U Jp. Has 3aluTa 2009. — 187 c.
METaJIJIOB
6.1.19. Muomangp @, Onektpoxumusi | M.:Beicuiee yueOHUK 10
Canaxku C., oOpazoBaHnue,
Oneb6ep I1. 2008
6.1.20. Hamackun b. b., | Dnexrpoxumus | CII6.: YuebHoe nmocodue | [DneKTpoHH
[Terpuii O. A., N3parenscTBO Bl pecypc]
Mupnuna I'. A. «Jlanby, 2015.
— 672 ¢
6.1.21. I'amOypr, FO.Jl. | Teopus u Mockaa : VYy4eOHo- [QnexkTpoHH
MPaKTHKA JlaGoparopus | cipaBO4YHOE BIii pecypc]
aNekTpoocaxae | 3HaHui, 2020 | mocobue
HUSI METAJIJIOB —441 c
6.1.22. Owmiak, M. M. [Tonyuenue u OpeHOyprckuil | NpakTUKYM [QnekTponH
HCCIIeIOBaHHE roc. yH- T, BIii pecypc]
AQHOJ/IHOTO Openoypr :
oKcHaa o1y, 2014,
AITIOMUHHUS : 104c.
6.1.23. FO.I1. 3aiikos, OnekTpoxumus | Ypan. denep. | NpakTUKyM [OnexTpoHH
B.A. Kospos, pacCIUIaBJIICHHBIX | YH-T .— bl pecypc]
A.A. Karaes; CoJieH : ExarepunOypr:
W3 narennscTBO
Ypansckoro
VHUBEPCHUTETA,
2014 —90 ¢
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https://e.lanbook.com/book/4479
https://e.lanbook.com/book/4479
https://e.lanbook.com/book/4479
https://e.lanbook.com/book/4479
https://e.lanbook.com/book/4479
https://e.lanbook.com/book/4479
https://e.lanbook.com/book/4479
http://www.galvanicrus.ru/news/edu/20150217_ox.al.php
http://www.galvanicrus.ru/news/edu/20150217_ox.al.php
http://www.galvanicrus.ru/news/edu/20150217_ox.al.php
http://www.galvanicrus.ru/files/?anticor_ivanovo.txt(UTF-16).zip
http://www.galvanicrus.ru/files/?anticor_ivanovo.txt(UTF-16).zip
http://www.galvanicrus.ru/files/?anticor_ivanovo.txt(UTF-16).zip

6.1.24 Poroxwun B.B. Onektpoxumude | HkHwmii MoOHoOTpadus 25
ckoe ocaxkienue | Hosropon :
dbyakuuonansH | Huxkeropomck
bIX MOKPBITUI Uil roc.
HUKEJb-00p TEXHUYECKUN
yH-T, 2012
6.2. CnpaBouHo-Oubuorpadguyeckas gureparypa
W3narenbcTBO Ha3nauenue BU] Koz-so
Ne i/ ABTOP(BI) 3arnaBue ’ ’ 9K3. B
roa U3JaHus U3aaHU, I‘pI/I('I) T —
6.2.1. MarmmmHbl OAO AnpooM 1
3JIEKTPUYECKHUE, "UHxeHepHbIit
npeoOpa3zoBarenu u LHEHTP
akkyMyssitopsl 1.045- | cynoctpoenus,
150/A 2000. - 121 c. -
6.2.2. TaranoBa | ['epmernunbie CIIb.: CnpaBoyHUK [D51eKTpOHH
AA., XUMHYECKHE Xumusaar, bl pecypc]
by6noB MCTOYHUKHU TOKA: 2005. — 264 c.
0.1, DJIeMEHTEI U
OpioB AKKyMYJISATOPBI.
Chb O6opynoBanue Jist
WCIIBITAaHUHN U
SKCILTyaTaIuu.
6.2.3. Canem dusnyeckas XUMUS. M.:Kom.xHura, | - 30
P.P. Hauana 2005
TEOPETUUECKON
AIEKTPOXUMUU

6.3. MeToauuecKkue YKazanusi, pEKOMCHAALUMU U IPYIrue MmaTepuaJibl K 3aHATUAM

Mertoanuueckre yka3aHMs W PEKOMEHJAlMM MO TMPOBEJCHHIO KOHKPETHBIX BHJOB YU€OHBIX
3aHATHUH 110 TUCHUIUIMHE «DJIEKTPOXUMHUUECKUE TEXHOIOTUNY» HaxonsaTcs Ha Kadeape « TOIInXOB».
6.3.1. Meronnyeckre peKOMEHJAMK 110 OPraHU3ALUU ayJUTOPHOM pabOThI MO JAUCLUUIUINHE
«DIIEKTPOXUMUYECKUE TEXHOIOTUN.
6.3.2. Mertonuueckue peKOMEHAAIMKM 0 OpPTraHW3allud W TJIAHUPOBAHUIO CAMOCTOSITEIBHON
paboThI O AUCHUTUTHHE «DIEKTPOXUMUIECKHAE TEXHOIOTHIY.

TAHOOPMALINOHHOE OBECIIEYEHUE JUCHUIIJINHBI

Y4eOHbIil porecc Mo AUCHUILINHE 00ecreueH HEOOXOAMMBIM KOMILIEKTOM JIMIIEH3MOHHOTO U
CBOOO/JIHO PACIpPOCTPaHIEMOr0 MPOrPaMMHOIO OOecrnedyeHus, B TOM YHCJIE OTEYECTBEHHOIO
MIPOM3BOJICTBA (COCTaB MO NUCIUIUIMHE orpeneeH B HacTosmel PIIJ[ u moanexxutr oOHOBIEHUIO TIpH
HEOOXOUMOCTH).

7.1. llepeyeHb pecypcoB MH(POPMANMOHHO-TEJIEKOMMYHUKAUMOHHOH ceTn «MHTepHeT»,
HEO0OXOAUMBIX [IJIsl OCBOCHUSA TUCHHUILIUHBI (MOYJIf)

Hayuynasi sjextponHass Oumbamoreka E-LIBRARY.ru. - Pexum  gocryna:
http://elibrary.ru/defaultx.asp2nexkrponnas OoubnmoTeuHast cucreMa [ToBosKCKOTO
TOCY/IapCTBEHHOTO YHUBEPCHTETa cepBHCa [DNEKTpOHHBIA pecypc]. — Pexum jgocryma:

http://elib.tolgas.ru./ - 3ar. ¢ sxkpana.
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https://echemistry.ru/literatura/himicheskie-istochniki-toka/taganova-a.a.-bubnov-yu.i.-orlov-s.b.-germetichnye-himicheskie-istochniki-toka-elementy-i-akkumulyatory.-oborudovanie-dlya-ispytanij-i-ekspluatacii.-spravochnik.-spb.-himizdat-2005.-264-s.html
https://echemistry.ru/literatura/himicheskie-istochniki-toka/taganova-a.a.-bubnov-yu.i.-orlov-s.b.-germetichnye-himicheskie-istochniki-toka-elementy-i-akkumulyatory.-oborudovanie-dlya-ispytanij-i-ekspluatacii.-spravochnik.-spb.-himizdat-2005.-264-s.html
https://echemistry.ru/literatura/himicheskie-istochniki-toka/taganova-a.a.-bubnov-yu.i.-orlov-s.b.-germetichnye-himicheskie-istochniki-toka-elementy-i-akkumulyatory.-oborudovanie-dlya-ispytanij-i-ekspluatacii.-spravochnik.-spb.-himizdat-2005.-264-s.html
https://echemistry.ru/literatura/himicheskie-istochniki-toka/taganova-a.a.-bubnov-yu.i.-orlov-s.b.-germetichnye-himicheskie-istochniki-toka-elementy-i-akkumulyatory.-oborudovanie-dlya-ispytanij-i-ekspluatacii.-spravochnik.-spb.-himizdat-2005.-264-s.html
https://echemistry.ru/literatura/himicheskie-istochniki-toka/taganova-a.a.-bubnov-yu.i.-orlov-s.b.-germetichnye-himicheskie-istochniki-toka-elementy-i-akkumulyatory.-oborudovanie-dlya-ispytanij-i-ekspluatacii.-spravochnik.-spb.-himizdat-2005.-264-s.html
https://echemistry.ru/literatura/himicheskie-istochniki-toka/taganova-a.a.-bubnov-yu.i.-orlov-s.b.-germetichnye-himicheskie-istochniki-toka-elementy-i-akkumulyatory.-oborudovanie-dlya-ispytanij-i-ekspluatacii.-spravochnik.-spb.-himizdat-2005.-264-s.html
https://echemistry.ru/literatura/himicheskie-istochniki-toka/taganova-a.a.-bubnov-yu.i.-orlov-s.b.-germetichnye-himicheskie-istochniki-toka-elementy-i-akkumulyatory.-oborudovanie-dlya-ispytanij-i-ekspluatacii.-spravochnik.-spb.-himizdat-2005.-264-s.html
https://echemistry.ru/literatura/himicheskie-istochniki-toka/taganova-a.a.-bubnov-yu.i.-orlov-s.b.-germetichnye-himicheskie-istochniki-toka-elementy-i-akkumulyatory.-oborudovanie-dlya-ispytanij-i-ekspluatacii.-spravochnik.-spb.-himizdat-2005.-264-s.html
https://echemistry.ru/literatura/himicheskie-istochniki-toka/taganova-a.a.-bubnov-yu.i.-orlov-s.b.-germetichnye-himicheskie-istochniki-toka-elementy-i-akkumulyatory.-oborudovanie-dlya-ispytanij-i-ekspluatacii.-spravochnik.-spb.-himizdat-2005.-264-s.html
https://echemistry.ru/literatura/himicheskie-istochniki-toka/taganova-a.a.-bubnov-yu.i.-orlov-s.b.-germetichnye-himicheskie-istochniki-toka-elementy-i-akkumulyatory.-oborudovanie-dlya-ispytanij-i-ekspluatacii.-spravochnik.-spb.-himizdat-2005.-264-s.html
https://echemistry.ru/literatura/himicheskie-istochniki-toka/taganova-a.a.-bubnov-yu.i.-orlov-s.b.-germetichnye-himicheskie-istochniki-toka-elementy-i-akkumulyatory.-oborudovanie-dlya-ispytanij-i-ekspluatacii.-spravochnik.-spb.-himizdat-2005.-264-s.html
https://echemistry.ru/literatura/himicheskie-istochniki-toka/taganova-a.a.-bubnov-yu.i.-orlov-s.b.-germetichnye-himicheskie-istochniki-toka-elementy-i-akkumulyatory.-oborudovanie-dlya-ispytanij-i-ekspluatacii.-spravochnik.-spb.-himizdat-2005.-264-s.html
http://elibrary.ru/defaultx.asp
http://www.ecorussia.info/ru

1. DneKTpoHHO-OMOIMoTeUHass cucteMa Znanium.com [DneKTpoHHBIH pecypc]. - Pexum
nocryma: http://znanium.com/. — 3ara. ¢ skpaHa.
2. OTtkpeITOE 0Opa3zoBaHue [ DNEKTPOHHBIN pecypc]. - Pexxum moctyma: https://openedu.ru/. - 3arn

C DKpaHa.

3. Polpred.com. O630p CMMU. IlomHoTekcToBas, MHoroorpacieBas 06a3a nmaHHbix (BJ])
[DnexTponHbIi pecypc]. - Pexxum noctyna: http://polpred.com/. — 3aru. ¢ skpana.

4, ba3bl nannbix Beepoccuiickoro HHCTUTYTa HaydHOH B TexHudeckoi mHpopmanuu (BUHUTU
PAH) no ecrecTBeHHBIM, TOYHBIM U TEXHUYECKUM HayKaM [DIEKTPOHHBIN pecypc]. - Pexxum gocryna:
http://www.viniti.ru. — 3ari. ¢ sxpaHa.

5. VYHuBepcurerckas wHGOpMalMOHHAs cucteMa Poccus [DnekTpoHHBIM pecypc]. - Pexum
nocryma: http://uisrussia.msu.ru/. — 3ari. ¢ 3kpaHa.

7.2. IlepeyeHb NPOrpaMMHOI0 o0ecriedeHusi U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM
Tabnuma 8 — [lepedeHb dIEKTPOHHBIX OMOIHMOTEYHBIX CUCTEM

Ne HaumenoBanue IbC Ccblika, 10 KOTOPOi
ocymectiasercs aocryn Kk IbC

1 KoHcynbTanT cTyaeHTa http://www.studentlibrary.ru/

2 Jlanp https://e.lanbook.com/

3 Opaiit https://biblio-online.ru/

B Tabmume 9 ykazaH mnepedeHb NPOQPECCHOHATIBHBIX 0a3 MaHHBIX W HH(POPMAIMOHHBIX
CIIPAaBOYHBIX CHCTEM, K KOTOpPBIM oOecmedeH aocTyn (yIaJeHHBIA IOCTyml). JlaHHBIA TepeyeHb
MO/IJIEXKUT OOHOBJIEHUIO B co0TBEeTCTBUHU ¢ Tpeboanusimu ®I'OC BO.

Tabmuma 9 — IlepedeHb coBpeMeHHBIX TPO(HECCHOHATBHBIX 0a3 TaHHBIX U HHPOPMAITHOHHBIX
CIIPAaBOYHBIX CUCTEM
Joctyn Kk pecypcey (yaajaeHHbI 10CTYI ¢

HaumeHoBaHue npodeccHOHATBLHOI 0a3bl

Ne AAHHBIX, HHPOPMALIHOHHO-CIIPABOYHOM

CUCTCMBI

YKa3aHHEM CChLIKHM/I0CTYI U3 JIOKAJIbHOMI
CeTH YHHBEPCUTETA)

ba3za naHHBIX CTaHIAPTOB U PEIVIAMEHTOB
POCCTAHIOAPT

https://www.gost.ru/portal/gost
//home/standarts

[epeuens npodeccrnonabHBIX 0a3 TaHHBIX U

https://cyberpedia.su/21x47c0.html

I/IH(I)OpMa].[I/IOHHBIX CIIPABOYHBIX CUCTCM

8. OBPA3OBATEJIBHBIE PECYPCBI AJI5s1 THBAJIMAOB U JIUIL C OB3

B rtabmuue 10 yka3aH mnepedeHb O0O0pa30BaTENbHBIX PECYPCOB, HMEIOMUX (OPMBI,
aJallITUPOBAHHBIE K OTPaHMYEHUSIM HUX 3J0POBbs, a TaKXK€ CBEACHMS O HAJIMYUU CHELMATBHBIX
TEXHUUYECKUX CPEJCTB 00yUeHUS KOJUIEKTUBHOIO M MHAMBUIyaJIbHOTO MOJb30BaHus. [lpu 3anonnenun
TaOIUIBI MOXKET OBITh MCIIOJB30BaHa MH(OpMaIWs, pa3MelieHHas B nojpasaene «JloctymHas cpena»
cnenuanu3upoanHoro paszgena caiita HI'TY «Csenenuss o0 o00pa3oBaTeslbHOM OpraHU3alum»

https://www.nntu.ru/sveden/accenv/

Tabmuma 10 — OOpazoBarenbHbIE pecypchl sl HHBaTHA0B 1 Juil ¢ OB3

Ne Ilepeuens 00pa3oBaTeNbHBIX
pecypcoB, NPUCIOCOOTeHHBIX /151
HCNOJIb30BAHUSI HHBATUAAMH H
aunamu ¢ OB3
1 OBbC «KOHCYJIBTaHT CTYJCHTa»

9BbC «Jlanb»

CBez]emm 0 HAUIUYHUH CHIENHAJTBbHBIX TEXHHYECKUX CPEeACTB
oﬁyqe}mn KO/UICKTUBHOI'O M UHAUBUIYAJBbHOT0 MOJb30BAHUA

03BYYKa KHUT W yBeIW4YeHHE mpudra

CHENHAIbHOE MOOWIBHOE IPHWIOKECHHE - CHHTE3aToOp pEedH,
KOTOPBIF BOCITPOM3BOJUT TEKCTHl KHUT M MEHIO HABUTAINH
BEpCUS IS CIIA0OBUISATITUX

3 OBC «tOpaiit»
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http://znanium.com/
http://www.polpred.com/
http://www.viniti.ru/
http://uisrussia.msu.ru/
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9. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE, HEOBXOJIUMOE J1JIsA
OCYHECTBJIEHUSA OBPA3OBATEJIBHOTI'O ITPOLHECCA 11O JUCHUIIJIMHE

HaumenoBanue aynuropuii u

OcHaIIeHHOCTh ayAUTOPHI

Hepequb JIMIOCH3UOHHOI'O

Ne noMeleHuit kadeapol U MOMELICHHI POrPaMMHOT0 00eceYeHUs!

1 1160 1. Jlocka MarHUTHO-MapKepHas; 1. Windows SL 8.1 (moamucka Dr.
KomrmbrotepHsiii KJ1acc (ms | 2. PabGouee MecTo npenoiaBarens; Spark Prem. 700087777); (13 wr)
MPOBEICHUSI sansaTui | 3. Pabouee mecto cTyaeHTa - 12 denn. 2. Adobe Acrobat Reader X
nmaboparopHoro u Tpaktudeckoro | 4 IepconampHbie KommbioTepsl, Intel(R) | (Freeware);

THIIA, TPYIIOBBIX u | Core(TM) i3-3220 CPU @ 3.30 GHz | 3. Ms Office St 2013 (Ms Open
HHIWBUIYaIbHBIX ~ KoHCymbTarmii, | 4,00 I'b O3Y /HDD 500, B cocraBe | License Ne 62381369) (13 mrr);
TEKYILEro KOHTPOJIS W | JIOKaNbHOM BeIYMCIUTENBHONW cetH, ¢ | 4. Ms Access 2007(Dr. Spark Prem.
MPOMEKYTOYHOW aTTeCTAIlWH, IJIsS | TMOIKIFOYCHHEM K uHTepHeTy. (10 mT.) 700087777) (13 wr);
CaMOCTOSATEIEHON pabotsr | 5. [lepconansHBIE kommbtoTepl, | 5. AutoCAD 2019  (Ceresas
CTY/ICHTOB, kypcoeoro | Intel(R) Pentium(R) CPU G2030 @ | cepe.licS (HI'TY)) (13 wr);
MIPOEKTUPOBAHMS, BemmonHenus | 3.00 GHz 4,00 I'b O3Y /HDD 1000, B | 6. Dr.Web  (OOme  WHCTHT.
KYpCOBBIX pabort); 603155, | cocraBe JIOKaJbHOW BBIUMCIUTEIBHON | mojmucka) (15 mr);
Hwxkeroposckas 00J1aCTh, r. | cery, ¢ moakmoYeHueM K uarepuery. (3 | 7. ZView (Freeware);
Hwxkuuii HoBropox, yi. MuHuHa, | wIT.) 8. AnyLogic (Free PLE);
noM 24, xoprr. 1 6. [epconanbHble xomnbioTepel, | 9. Deductor Academic (6ecrumarHas
Intel(R) Core(TM)2 CPU 6320 @ 1.86 | nekommepueckas Bepcusi Deductor);
GHz 1,00 T'b O3Y /HDD 1599, B | 10. VirtualBox (Free);
cocraBe JokaneHOU BhruuciuTenasHoi | 11. Cell-Design (Demo);
CeTH, C MOAKIIoYeHnEeM K uHTepHeTy. (2 | 12. Manas OC 2.0 (Free);
IIT.); 13. ADTester (Free);
7. MuorodbyukunonansHeii  ammapat | 14. DBSolveOptimum (Free);
Xerox  work center PE 220 | 15. MSOffice 2007 Standard
8. IIpuntep HP LaserJet 1020 Russian Academic OPEN No Level
(Microsoft Open License Academic
Ne 45990647 (6eccpounast)) (1 mr.);
16. WinXP (Dream Spark Premium
700087777) (2 wr.);
17. ABBYY Fine Reader 9.0
Corporate Edition (AF90-3S1P03-
102 6eccpounas) (1 wit.);
18. Zoom (Free) (1 mir.).

2 1118 JIaGopaTopHblii 3a1 1. JTocka mMesoBas; 1. WinXP (Dream Spark Premium
VYyeOuas nabopaTopus (m1s | 2. PabGodee mecTo mpemoaBaTens; 700087777);
MPOBEICHUSI sausTuii | 3. Pabouee mecto cryeHTa - 24 dern. 2. Adobe Acrobat Reader X
naboparoproro u mpaktudeckoro | 1. IlepconanbHbiii kommbiotep, Intel(R) | (Freeware);
THIIA, IPYIIMTOBBIX u | Pentium(R) 4 CPU 3.00 GHz 512 Mb | 3. MSOffice 2007 Standard Russian
HHIMBUIYalbHBIX  KOHCymbTarmi, | O3Y /HDD 19.5 /HDD 74.5; Academic OPEN No Level
TEKYIIETO KOHTPOJIS u | 2. Ilepconanbubiii kommptorep, Intel(R) | (Microsoft Open License Academic
MPOMEKYTOYHO# arrecraiu) | Pentium(R) 4 CPU 3.00 GHz 512 MB | Ne 45990647 (6e3cpounas)); (1
(xadempa «Texnomorust | O3V /HDD 74.5; 1IT.)
ANEKTPOXUMHUUYECKUX Mpou3BojACTB | 3. [epconanbubiii kommbioTep, Intel(R) | 4. [1O pms morennmocrara PS-Pack
U XHMUH OpraHmdeckux Bemectsy), | Celeron(TM) CPU 1000 MHz 192 Mb | 5. TIO mns umneneHcmetpa Zpack
603155, Hwmwxkeropoackas obxacts, | O3Y /HDD 29.2 /HDD 26.5.
r. Hwxsauii  Hosropox, yim.
Mununa, n1om 24, kopr. |

3 1345 1. locka mesoBas; 1. Windows SL 8.1 (nmoamnucka Dr.

MynbsTrMenniiHas ayauTopus (At
[IPOBEJICHUS 3aHATUN JIEKLIMOHHOIO
U CEMHHAPCKOI0 THIA, I'PYNIOBBIX
U UHIUBUIYaJIbHBIX KOHCYJIbTALUM,

TEKYIIEero KOHTPOJIS u
MIPOMEXXKYTOYHOM aTTECTaINHN)
(xacdenpa «TexHonorus

QJICKTPOXUMHNYCCKUX TMPOU3BOACTB
1 XUMHUU OPraHUYCCKUX BGIIICCTB»),

2. DKpaH HACTEHHBIN;

3. PabGodee mecTo mpenoaaBaTers;

4. Pabodee MecTo CTy/ieHTa - 28 Jell.

5. Mynbptumenuiinelii npoextop Epson
ER;

6. IepconanbHelii koMIbrOTED, Intel(R)
Core(TM) i3-3220 CPU @ 3.30 GHz
4,00 I'b O3Y /HDD 500.

Spark Prem, norosop Ne 0509/KMP
ot 15.10.18);

2. Dr.Web (c/m H365-W77K-
B5HP-N346 ot 31.05.2021);
Pacnpoctpansiemoe o cBoO6OHON
JMIICH3UY:

3 Adobe Acrobat Reader X
(Freeware);

4. P7 oduc
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HaumenoBanue ayauropuit u OCHaIIIEeHHOCTh ayAUTOPUN [TepeueHb AUIIEH3MOHHOTO
oMeIeHui kadeapot 1 TIOMETIEeHIH MIPOTPaAMMHOTO 00eCTICUCHHUS

603155, Huxeropozckast 00acTh, 5. Zoom (Free) (1 mT.)
r. Hwxsauii  Hosropox, yim.
MunwnHa, oM 24, xoprr. 1

10. METOANYECKHUE PEKOMEHIAIIMH OB YYAIOIAMCS IT0 OCBOEHUIO
JTACIHATLITAHBI

10.1. OOmue MeToAUYECKHE PEKOMEHJAAUMH i O00y4YalIIUXCA 10 OCBOEHUIO
AUCHUILINHBI, 00pa3oBaTe/bHbIe TEXHOJIOTHHU

JucuuruimHa peanusyeTcs MOCPEACTBOM MPOBEIECHUS] KOHTAKTHOW paboThl C 00yYarOmUMHCS
(BKIJIIOUAs TIPOBEJICHUE TEKYILEro KOHTPOJIS YCIIEBAEMOCTH ), CAMOCTOSITETILHON PabOThI 00YUaIOINXCs
U IIPOMEKYTOYHOM aTTECTALUU.

KonrakTHas paboTa: ay1uTOpHasA, BHEAYAUTOPHASL.

IIpy npenomaBaHUM JUCUUIUIMHBL ««OJIEKTPOXUMHUUYECKHE TEXHOJOTUN», HCIIONb3YIOTCS
COBpPEMEHHBIE 00pa30BaTEIbHbIC TEXHOJOTHH, MO3BOJIAIONINE MOBBICUTh AKTUBHOCTh CTYJIEHTOB IPH
OCBOGHHMH Marepuana Kypca U IpeJoCTaBUTb UM BO3MOXKHOCTh 3((EKTUBHO pealn30BaTh 4Yachl
CaMOCTOSITENTLHON PaOOTHI.

s CTyZIeHTOB CO3/1aH KpPaTKHWW OINOPHBIA JJEKTPOHHBIA BapHaHT JIEKIIMOHHOTO MaTepuaia
Kypca. DJEeKTPOHHBIH KOHCHEKT Haxomutcs Ha kKadeape «TOIuXOB» m moxer OBITH MONyYeH
CTYJEHTOM B CIIy4a€ IPOIYCKOB 3aHATUN IO YBaKUTEIbHBIM IPUYMHAM WM BbIHYXIEHHOIO
NepeBo/ia 3aHATHI B AUCTAaHIIMOHHYIO OpMY.

Ha Jekumsx, NpakTUYECKUX 3aHATUAX PEAIM3YIOTCS HHTEPAKTUBHBIE TEXHOJIOTHH,
IIPUBETCTBYIOTCSI BOMPOCHI U OOCYXKAEHUS, HCHOIb3YeTCsl JIMYHOCTHO-OPUEHTUPOBAHHBIN MOIXOJ,
TEXHOJIOTUS pabOThl B MaJbIX TPYIIax, YTO MO3BOJSAET CTYACHTaM IPOSBUTH ce0sl, MOIY4YUTh HABBIKH
CaMOCTOSITEJIbHOTO U3yYEHUS MaTepualla, BBIPOBHATh YPOBEHb 3HAHUM B IPYIIIIE.

Bce Bonpockl, BO3HUKINIKE P CAMOCTOSITENIbHON padoTe Ha/l JOMAIIHUM 3aJjaHHEM, TOJIPOOHO
pa3buparoTcss Ha J1a0OpaTOPHBIX 3aHATHAX, NPAKTUYECKUX 3aHATUAX U Jekuusx. IlpoBoasTcs
WHIVBUAYAJIbHBIE U TPYIIOBbIE KOHCYJIBTALMU C HCIIOJIb30BAHMEM, KaK BCTpeU CTYIEHTaMM, TaKk U
COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTUIA: YaT, JJIEKTpOHHAs ourta, Skype, Zoom.

WNHnnunpyercs akTUBHOCTh CTYJIEHTOB, MOOLIPSETCS 3a/laHue JFObIX BOIPOCOB 10 MaTepuay,
IIPAKTUKYETCS WHIWBUYAIBHBIM OTBET HA BOIPOCHI CTYAEHTA, PEKOMEHIYIOTCSI METOJBI YCIEIIHOIO
CaMOCTOSITENILHOI'O YCBOCHMS MaTepHalia B 3aBUCUMOCTHU OT YPOBHS €ro 0a30BOM MOATOTOBKH.

JUis ONEeHKW 3HaHWM, yMEHMH, HaBBIKOB M YPOBHA C(OPMHUPOBAHHOCTH KOMIETEHIHII
MpUMEHsIETC OaIbHO-PEUTUHIOBAsE CUCTEMa KOHTPOJIS M OLEHKHU YCIIEBAEMOCTH CTYJIEHTOB B
IPOIECCEe TEKYIIEr0 KOHTPOJIS.

[TpomexyTouHasi arTecTanusi MPOBOJUTCS B opMe dK3aMeHa U 3a4€TOB, C YUETOM TEKYIIeH
yCIIEBa€MOCTH.

10.2. MeroauyecKkue YKa3aHUs ISl 3aHATHI JEKIIMOHHOI0 TUIIA

JlekIMOHHBINA KypC TpenarnosiaraeT CHUCTEMaTH3MPOBAHHOE H3JI0’)KEHHE OCHOBHBIX BOIIPOCOB
TEMAaTUYECKOr0 TuTaHa. B Xoje JIEKIMOHHBIX 3aHSATHUN PACKPBIBAIOTCS 0a30BBIE BOIMPOCH B paMKax
Kax10i TeMbl quciutinHbl (Tabnuma 4). O003Haual0TCs KIIOUYEBBIE aCTIEKTHI TEM, a TAaKXKe JETAl0TCs
aKIICHTHl HAa HanOoJee CIOKHBIC U BAXKHBIC TTOJIOKEHUS W3Yy4aeMOro MaTepuana. MaTtepuansl JEKIHi
SIBJSIIOTCS.  OTIOPHOM OCHOBOW i1t  TOATOTOBKH OOYYAIOMIMXCS K TPAKTHYECKUM 3aHATHSIM /
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na0opaTOpHBIM  pabOTaM U BBINOJHEHUS 3aJaHUi CaMOCTOSTENbHOM paldoThl, a TaKke K
MEPONPUATHIM TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOYHON aTTECTALUH 110 AUCIUILTHHE.

10.3. Meroauyeckue YKa3aHus M0 OCBOEHHMIO TN CIUILIMHBI HA JIA00OPATOPHBIX padoTax.

1. JTaGopaTopHBIi MPAKTUKYM 10 OCHOBAM 3JIEKTPOXMUMHYECKON TeXHOJIoruu. Muxanenko M.I'. u np.,
yaeonoe nmocodue, HI'TY um.P.E.Anekceesa; H.Hosropon, 2017, 130c.

10.4. MeToauvecKkue yKa3aHUs M0 OCBOCHHUIO TUCHHUILUIMHBI HA IPAKTUYECKUX 3aHATHUAX.

1. IlmoxoB B.A. «OOopynoBaHHe M OCHOBBI INPOEKTUPOBAHHS TaJbBAaHMYECKUX ITPOU3BOJICTBY,
yaeOHoe rmocobue mis npaktuueckux pador, HI'TY, H.Hosropoa, 2015. ([locTynmHO B 3JIEKTPOHHOM
Bujge Ha Kadenpe «TeXHONOTHS JIEKTPOXUMUYCCKUX TPOM3BOACTB M XHUMHUU OPTaHUYECKHX
BEILIECTBY).

2. M.I'. Muxanenko, A.A. bagaes, 0.JI. I'yapko, B.A. Ko3blpua «XuMHUYECKHE UCTOUHUKHU TOKa»,
yueOHoe mocodue s npaktuueckux pador, HI'TY, H.Hosropoa, 2015 ([locTyrmHO B 31€KTpOHHOM
Bujge Ha Kadenpe «TexXHONOTHS JIEKTPOXUMUYECKUX TIPOM3BOACTB M XHUMHUU OPTaHUYECKHUX
BEILIECTBY).

3. BauaeB A.A., Poroxun B.B. «3nekTposin3 BOJHBIX pacTBOPOB 0€3 BBIICICHUS] METAILIOBY, y4eOHOE
nocobue ansa npakruueckux pador, HI'TY, H.Hosropoa, 2015 (ocTynHO B 3IIEKTPOHHOM BHJIE€ Ha
kadenpe «TeXHOIOTHSI IITEKTPOXUMHUYECKUX IPOU3BOJICTB U XUMUU OPTAHHUECKUX BEIICCTBY).

10.5. MeToan4yeckue yKa3aHHus M0 CAMOCTOATEIbHOM padoTe 00y4aromuxcs

CamocrosTenbHas pabora obecrieunBaeT MOAr0TOBKY 00ydarouierocs K ay IMTOPHBIM 3aHATUSAM
U MEpOIPUATUSAM TEKYILEro KOHTPOJIL M MPOMEXYTOUYHOM aTTeCTalMy MO M3y4aeMOM IUCLUIUIMHE.
Pe3ynbpTaThl 3TOI NOATOTOBKU MPOSBIISIOTCS B AKTUBHOCTH 00YYarOILErocsl Ha 3aHATHSIX U B KauecTBe
BBITTOJIHEHHBIX MTPAKTHYECKHUX 3a1aHUH U APYrUX (GOPM TEKYIIETO KOHTPOJIS.

[Ipu BbIMOJIHEHMM 3aJaHUN JUIsI CaAMOCTOATENIBLHOM pPabOThl PEKOMEHAYETCs MpopadoTKa
MaTepHaloB JEKIHH 10 KaXKI0M MPONJECHHON TeMe, a TAKKEe U3YyYEHUE PEKOMEHYEMOM JIMTEpaTyphl,
npencraBieHHoO B Paznene 6.

B npornecce camocTosATeNnbHOM paboThl IpU U3YYSHUH JTUCLMIIIIMHBI CTYIEHTBl MOI'YT paboTaTh
Ha KOMIIBIOTEPE B CHELMATU3MPOBAHHBIX AYAUTOPHUAX I CAMOCTOSTENbHOW paboThl (yKa3aHO B
pasznene 9). B aymuTtopusx umeercs AOCTYN 4epe3 MH(YOPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHYIO CETh
«VIHTEpHET» K 3JEKTPOHHOM HMH(pOpMaIMoHHO-00pa3oBaTenbHON cpene yHuBepcutera (QUOC) mn
aNeKTpoHHOU Onbmmoteunoit cucteme (ObC), rae B 3M€KTPOHHOM BHJIE pacrojararorcs y4yeOHbIE U
y4eOHO-METOIMYECKUE MaTepuaibl, KOTOPble MOTYT OBbIThb HCHOJb30BaHBl ISl CAMOCTOSITEIHLHOM
paboThI IPU U3YYEHUH TUCIUILINHBL.

Pa3BepHyThle MeTOIMYECKME YKa3aHUS 1O BCEM BHJAM padOThl CTYyAEHTAa HaXOJATCs Ha
kadenpe «TOMMuXOB.

11. OHEHOYHBIE CPEACTBA J1JIs1 KOHTPOJISI OCBOEHUA JUCHUITJINHBI

Jns Tekyiiero KOHTPOJSI 3HAHUU CTYJEHTOB MO JIUCHUMIUIMHE TMPOBOJUTCS KOMILIEKCHAs
OlleHKA 3HAHUM, BKITFOYAIOMIas
— Ham#kcaHHWe OTYETOB IO JIAOOPATOPHBIM paboTaMm;
— cJava KOJIJIOKBUYMa;
— TEOPETHUYECKHI OIpOC;
—  DK3aMEH;
—  3a4erT;
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— 3ammTa KypCcOBOTO MPOEKTA.

11.1. TunoBbie BONPOCHI AJIs JTA0OPATOPHLIX PadoT
Obpasyvl 60npPocoe 01 NPoeedeHUs: KOLIOKEUYMA.
Anonnble mpoueccel. Kakumu coobpakeHusiMH pyKOBOJACTBYIOTCSL IIPHU BbIOOpE MaTepuaia U pexxuma
paboThI aHOJIOB B TaJIbBAHOTEXHUKE?
Kak npotekaet npoiiecc 3J1eKTpOKPUCTAIIN3AINY TallbBAHUYECKUX OCaIKOB?
BnusiHue coctaBa 371€KTpOJIMTa U TOBEPXHOCTHO aKTHBHBIX BEILIECTB Ha MPOLIECC KPUCTAILIIU3ALIMH.
VYcnoBus noyuyeHus KOMIAKTHBIX MOJUKPUCTAIUTMUECKUX OCATKOB.
Kak paccuutaTh BpeMsi HaHECEHUS HUKEJIEBOIO IOKPBITHS OIPENEICHHON TOJIIUHBI, €CIU 3a/laHa
IUIOTHOCTh TOKA HUKEIMPOBAHUS U U3BECTEH BBIXOJ MOTOKY?
B03MOXHO 11 UCIIONIB30BATh «IIMHKATHBIN» METO/I IIPEIBAPUTEIILHOM MOATOTOBKY IEPE]] HAHECEHUEM
JPYTUX BUAOB MOKPBITUH, KPOME HUKEJIEBOT0?
KakoB MexaHU3M XMMHUYECKOTO H JIEKTPOXHUMHUYECKOTO 00e3xupuBanus? COCTaBbl PaCTBOPOB.
Kakue pacTBOpbl XUMHUYECKOTO TPABJICHUSI IPUMEHSIOT JIsl YEPHBIX U I[BETHBIX METAJIOB?
Obnactn TpUMEHEHHs TMpolecca XHUMHUYECKOro HHUKENWpoBaHUS. JlOCTOMHCTBA W HEIOCTaTKH
nporecca.
CocTaB HUKENEBOIrO IOKPHITHS, HAHECEHHOTO XUMHYeCKMM IiyreM. OCHOBHBIE peakluH,
MPOTEKAIOIINE TPU OCAKICHUH «XMMHYECKOTO» HHUKeNsd. PeXuMbl MTPOIECCOB XUMHYECKOTO
HUKenupoBaHus. HaneceHne NoKpbITHI Ha pa3Hble METALIbL.
CocTtaB 3JEKTPOJIUTOB XHUMHUECKOTO HHUKeIupoBaHWs. HasHaueHue OTAENbHBIX KOMIIOHEHTOB
pacTBOpPOB.
.Metonel pacyera KOI(PPUIMEHTOB HCIONB30BAHHUS KOMIIOHEHTOB PACTBOPOB XHMHUYECKOTO
HUKEJIMPOBAaHUS B XOJE€ OCAXKIACHUSI MOKPHITHI. BO3MOXHOCTH pereHepupoBaHMsI MCIOJIb30BaHHBIX
pacTBOpPOB.
Obpasywl 6onpocos 011 KOHMPO. 1abopamopHol pabomwl Nol :
Kakue snexkTpoxumMuueckue CUCTEMbl MOTYT OBITh UCIIOJB30BaHBI B KAUECTBE aKKYMYJISATOPOB?
B ueM gocronHCTBa M HENOCTATKU IIENOYHBIX AKKyMYJISTOPOB IO CPAaBHEHHUIO CO CBMHIIOBBIMHU U
cepeOpSIHBIMHU aKKyMYJISITOpaMu?
CpaBHUTH TIOCTOMHCTBA U HEJJOCTATKH HUKEJb-KaIMUEBBIX U HUKEJIb-XKEJIE3HBIX aKKYMYJISITOPOB.
OcHOBHBIE KOHCTPYKITHH 3JIEKTPOJIOB IIEIOYHBIX aKKYMYJISITOPOB, UX TOCTOMHCTBA U HEAOCTATKHU.
ONeKTpoAsl - OrpaHUYMUTEIM EMKOCTH IIEJIOYHBIX AaKKyMYJsTOpOB; NPUHLMUI HMX BbIOOpA.
DNEeKTPOIUTHI, MPUMEHSIEMble B IIEJIOYHBIX AKKyMYJSTOpaX B Pa3HBIX YCIOBUAX OSKCILTyaTallWu.
MexaHU3M BIUSHUS TOOABKH.
Peakuuu, mpoTtekaromme Ha D3IEKTPOJaX MIENOYHBIX AaKKyMYJISTOPOB TMpH 3apsae W paspse.
MexaHu3M 3JIEKTPOIHBIX TPEBPALLICHHIA.
DKCIUTyaTallMOHHBIE XapaKTEPUCTUKH IMENOYHBIX akkymyssaTopoB (DJIC, paspsgHoe U 3apsaHOe
HanpspKeHUs, pabouuil TeMiepaTypHblii HHTEpBa, caMopaspsl, CPOK CIy>KObl, OTAauu MO TOKY U 1O
SHEPIUn).
XapakTtep 3apsAIHBIX U Pa3psAHbIX KPUBBIX Yy LICJOYHBIX aKKyMyJsaTopoB, ux ommune oT HK n HXK
aKKyMYJIISITOPOB.
[IpuunHbI caMmopaspsia MEI0YHbIX aKKYMYJISITOPOB.
[TpuunHBl YXYyIIIEHUS JEKTPOJHBIX XapaKTEPUCTUK Y MIETOYHBIX aKKyMYISTOPOB MPHU IUTEIHLHOM
UKJIMPOBAHUH.

11.2. TunoBsbie BONPOCHI 1JIs1 MPOMEKYTOYHOM aTTeCTalliu
11.2.1. Bonipocsl Kk 3K3aMeHY, IPOBOJAMMOMY 10 OKOHYAHHHU IIEPBOI0 ceMecTpa

1. OcHOBHBIE KOHCTPYKILIUH JEKTPOIOB IIEIOUYHBIX AKKYMYJISTOPOB, MX JOCTOMHCTBA U
HE/IOCTATKH.

2. MexaHH3M 2JEKTPOTHBIX MTPEBPAIIEHHUI Ha MOJI0KUTEIBHOM JIEKTPOJIE HIETOYHBIX

aKKyMYJIITOPOB.

IIprunHbI caMopaspsja MWEI0YHBIX aKKYMYJISTOPOB.

4. Tlpunuun BbIOOpa cOCTaBa MEKTPOJIUTA B 3aBUCUMOCTH OT YCJIOBUMN AKCILITyaTaI[iH.

w
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[Tpuniune! npoexktupoBanus repmetnuHbix HK-akkymynstopos.
6. IlpuuuHBI yXyALICHUS NEKTPHUECKUX XapaKTEPUCTUK MIETOYHBIX aKKYMYJISITOPOB B IIPOLIECCE
JKCILTyaTaluu.
7. J1oCTOMHCTBA M HEIOCTATKU CEPEOPSIHBIX aKKYMYJISITOPOB 110 CPAaBHEHHUIO C IPYTHMHU
aKKYMYJIATOPHBIMH CHCTEMaMHU.
8. TexuHomorust u3roroBieHus 3MeKTpoaoB ClI-akKymyIsITOPOB.
9. ®opma 3apsaaHbIX U pa3psAHbIX KpUuBbIX ClI-akKyMyssTOpPB.
10. IMpuHIMIBL BEIOOPA COCTaBA IEKTPOJIUTA U MEKIIEKTPOaHOH cemaparuu CLI-akkymMynsTopoB.
11. Camopazpsa CLI-akkymyJISTOpOB.
12. MexaHu3M 3J€KTPOJHBIX MPEBpAIICHUN Ha IMHKOBOM U CEpEeOPSHOM JIEKTPOJIaX.
13. DreKTpoIHBIE PEaKIuy B CBUHIIOBBIX aKKyMYIISITOPaX.
14. KoHCTpYKTHUBHBIE Pa3HOBUHOCTH AJIEKTPOJIOB CBUHIIOBBIX aKKyMYJISITOPOB. X mocToMHCTBa
Y HEJJOCTaTKH.
15. IpunHnuns! BEIOOpa KOHIIEHTPAIIUH 3JIEKTPOIUTA CBUHIIOBBIX aKKYMYJISITOPOB.
16. TexHONOTHSI U3TOTOBJIEHHUS AKTUBHBIX MAcC M 3JIEKTPOIOB CBUHIIOBBIX aKKyMYJISATOPOB.
17. ocHOBHBIE MPOIIECCHI, MPUBOASIIINE K CAaMOPa3psily CBUHIIOBBIX aKKYMYJISITOPOB.
18. [TpuunHbI yXyAIIEHNUS XapaKTEePUCTUK CBUHIIOBBIX aKKYMYJIATOPOB IIPH JUIUTEIEHOM
0e31eiicTBUU U TIOCTIE TUTETLHOTO IUKIMPOBAHUS.
19. Mexanu3mbl 00pa3oBaHMsI MOPOIIKOOOPA3HBIX OCAIKOB METAJIIOB.
20. Ha3znaueHue cepHOI KUCIOTHI B AJIEKTPOIUTE JIJIS MTOTYYCHHSI METHBIX TTOPOIIKOB.
21. KoHCTpYKIIMU BaHH JUIS AJIEKTPOIKCTPAKIIUH INHKA.
22. BnusiHre KOHIEHTPALMU CEPHOM KUCIIOTHI, Cylb(aTa IUHKA, IUIOTHOCTH TOKA, TEMIEPATYPhI
Ha BBIXOJ 10 TOKY, HAIIPSDKEHHE U YACTBHBINA pacXo/1 YHEPTUH MPH IEKTPOIKCTPAIIUH INHKA.
23. TpeboBanus, peabsIBIsIEeMbIE K MaTepUaTy 3JIEKTPOJIOB IPHU IEKTPOIKCTPAKIIU [IUHKA.
24. OcHOBHBIE U TIOOOYHBIE PEAKIIMY Ha KaTOJIE M aHOJIE MPH IEKTPOIKCTPAKIINY IMHKA.
25. TlpuHiunel BEIOOpa CKOPOCTH MPOTOKA paccoia uepe3 Auadparmy Ipu IEKTPOIU3€ BOTHBIX
pPacTBOPOB XJIOpUJA HATPUSI.
26. OcHoBHBIe TpeOOBaHUS K MaTepUaly IEKTPOAOB U AuadparMbl B XJIOPHBIX IIEKTPOIU3EPaX.
27. Otnnune auadparMeHHBIX 1 MEMOPAaHHBIX XJIOPHBIX JIEKTPOJIH3EPOB.
28. [InaTHHUPOBAaHHBIE TUTAHOBBIE U OKCUHO-PYTEHUEBO-TUTAHOBBIC aHOIbI JJIs AJIEKTPOIN3a
BOJIHBIX PAaCTBOPOB XJIOpH A HaTpHst. IX JOCTOMHCTBA M HEJJOCTATKH.
29. IlpuHuunsl BEIOOpA cocTaBa JIEKTPOIUTA, TOAABAEMOT0 B KATOJHOE IPOCTPAHCTBO
MeMOpaHHBIX IJIEKTPOJIU3EPOB.
30. [IlepBuyHOE ¥ BTOPUYHOE pacripe/ieIeHue TOKa.
31. PaccenBaromiasi CtoCOOHOCTB AJIEKTPOJIUTOB.
32. DKCrepUMEeHTaJIbHBIE METO/IbI OIPEAETICHHS PACCENBAOILEH CIIOCOOHOCTH AIIEKTPOJIUTOB.
33. TpeboBaHus, MpeIbIBIIEMbIC K BUAY ICKTPOIUTA U MaTEPHATY DJIEKTPOJIOB U AradparMel
IIPU AJIEKTPOJIN3€E BOJIBI.
34. 10CTOMHCTBA AJIEKTPOIM3EPOB OUITOISIPHOTO THIIA TIO CPABHEHHIO C DIIEKTPOJIU3Epa
MOHOTMOJISIPHOTO THIIA.
35. [lepBuuHOE 00€3BOKMBAHNE KAPHAJUIHTA.
36. CocTaBbl 2JEKTPOJIUTA VIS DJIEKTPOIUTHUECKOTO MOJTy4YeHHs Maruus. MIX 1ocToMHCTBa U
HE/IOCTATKH.
37. KaronHble 1 aHO/IHBIE IPOLIECCHI IPU HIIEKTPOIUTHUECKOM MOJTyYEHUH MarHusl.
38. KoHCTpyKIIMHU 3IIEKTPOIM3EPOB ISl TIOTY4IeHUsT MarHusl. JlOCTOMHCTBA U HEJIOCTATKH.
11.2.2. Bonpocsl k 3a4eTy, NPOBOAUMOMY 110 OKOHYAHMHM BTOPOI0 ceMecTpa

Kaxwue SJICKTPOXUMHNYECKUEC CUCTEMBI MOT'YT OBITh UCITOJIB30BAHEI B KAYECTBE AKKYMYJIATOPOB.
CBHUHIIOBBIE aKKYMYISATOPHL. Tok0o0Opa3yroluii nporecc.

TexHOoI0rHs MPON3BOJICTBA U KOHCTPYKTUBHOE YCTPONCTBO CBUHIIOBBIX aKKYMYJIATOPOB.
OcCHOBHBIE KOHCTPYKTHBHBIE Pa3HOBUAHOCTH AJIEKTPOJIOB CBHMHIIOBBIX AKKyMYJISITOpPOB. Mx
JIOCTOMHCTBA U HEJAOCTATKH.

Awnh e
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5. OCHOBHBIE  JKCIUTyaTallMOHHBIE  XAPAKTEPUCTUKU  CBUHIOBBIX  akkymyssTopoB: JIC
,pa3pSAAHOE HAMpPsDKEHUE ,camopaspsii, OTAaYd 10 TOKY W DHEPrHH ,CPOK CIYKOBI ,pabodumii
TeMIepaTypHbI HHTEPBAJL.

6. [TpuHIMIIB BBIOOpA COCTaBa IEKTPOIUTA CBUHIIOBBIX aKKYMYJISTOPOB.

7. HazHnauyeHue MeX3JIeKTPOIHOI cernapaiiy B CBUHIIOBOM aKKyMyJisiTopax. Buabl npuMeHseMbix
cernapalMOHHbIX MaTEpHAaJIOB.

8. [TpuunHBl yXyALLIEHUS JIEKTPUUECKUX XapaKTEPUCTUK CBUHIIOBBIX aKKYMYJISITOPOB B MpoIiecce
UUKJIMPOBAHUS U XPAHCHUS B 3aJIUTOM DJICKTPOJIUTOM COCTOSIHUHU.

0. ['epMeTHYHBIE CBUHIIOBBIE aKKYMYJISTOPBIL.

10.  IllenouHble aKKyMYJISTOPBI- JIEKTPOXUMHUYECKAs cXeMa ,3apsaa-pa3psaaasie peakuu , DJC.

11.2.3. Bonipocsl K 3a4eTy, IPOBOAMMOMY 110 OKOHYAHUH TPEThero ceMecTpa

11.  TIlpouecchl, MpUBOIALINE K Pa3pyUICHUIO TPapUTOBBIX aHOJOB XJOPHBIX 3JIEKTPOJIU3EPOB.
[Ipumecu B pacTBOpe U M3MEHEHHME peXUMa 3JIEKTPOJU3a, YCKOPSIOLIUE IPOLECC pa3pyLICHUs.
MeTo/1bI MOBBILLIEHUS! CTOMKOCTH TPapUTOBBIX aHOJIOB.

12. [InaTuHUpOBaHHBIE TUTAHOBBIE U OKCUJAHO-PYTEHMEBO-THUTAHOBBIE AHOABI JUIS JJIEKTPOJIM3A
pacTBOpoOB xJ0opHuaa HaTpus. X TOCTOMHCTBA U HEAOCTATKU.

13. [Tpuniunel BEIOOpA ONTUMANIBHBIX KOHIIEHTPAIM paccoia, MIOTHOCTH TOKA, TEMIIEPaTyphl
mporecca.

14. DKOHOMHUYECKasl IUIOTHOCTh TOKa NpH JUapparMEHHOM OJJICKTPOJIM3E PACTBOPOB XJIOPH]IA
HATpUs; M3MEHEHHE €€ BEIUYMHbI NpH 3aMeHe TIpaUTOBBIX AaHOJOB HA OKCUAHO-PYTEHUEBO-
THUTAHOBBIC.

15.  JlocToMHCTBa M HEJAOCTATKU METOJIOB MOJYyYEHUS XJIOpa 3JIEKTPOIH30OM PACTBOPOB XJIOPUCTOTO
HATpUsi C TBEP/ABIM U PTYTHBIM KaTOAaMH.
16.  Ilpunuunsl BbIOOpa MaTepuana »3JEKTPOAOB Mpu JAuadparMEHHOM METOJE JJIEKTPOIH3a

XJIOPUCTOTO HATPHUSI.

Ilpumepnvie 3a0auu 01 npakmuieckux pabom

1. Paccuurare PC 1o TOKy 53JIEKTpOJMTAa MEAHEHHUS MO pe3yibTaTaM MaJCHHS HANpPsDKEHHUS Ha
STAJIOHHBIX COINPOTHUBJICHUSAX, BKIIOUEHHBIX IOCIEAOBATEIbHO HAa KAXKIYI0 W3 ISATH CEKLMM Karoaa
IeJIeBOM siueliku Moiiepa mpu KaTOJIHOM IUIOTHOCTH Toka | A/IIMZ, IJIOTHOCTh Ka)JO0N CEKIIUH,
pasHoii 0,085 I[Mz, o6melt mromanu karoga 0,42 ,Z[MZ.

Ne cexmun 1 2 3 4 5

R, Om 0,105 0,101 0,106 0,103 0,105
AU, B 0,017 0,012 0,0066 0,004 0,0025
an=(in/lis) 2,205 1,410 0,745 0,4 0,025

2. KakoBa Mpoa0mKUTENBHOCTD 3JIEKTPOIUTHUYECKOTO OCAXKICHUSI HUKEJIEBOTO MOKPBHITHS TOJIIUHOMN
15 MKM U3 CEpPHOKHUCIIOTO 3IEKTPOIUTA IPU KATOJHOW TUNIOTHOCTH ToKa jk=2,5 A/nM?, BBIXOJ TI0 TOKY
95%. Omnpenenuth Maccy MOKPBITHS, €CIW TUIOMIAAL MOKphIBaeMoi neranu 10 aM%, a IUIaTHOCTB
HuKens 8,9 r/em’.

3. B OapabanHyro BaHHY HUHKOBaHUs Harpy3koii 200A oZHOBpEMEHHO 3arpykeHo 15 kr geranei ¢
yIeIbHON OBEPXHOCTHIO 20 am? /xr. KakoBa HeoOXOMMasi UIHTEIBHOCTD npoiiecca Juisl OJy4eHHUs
IIMHKOBOTO OCajJKa TOJIIMHOW 15 MKM, ecnu HeoOXOJMMOE YBEIMYEHHE BPEMEHM JJIEKTPOJih3a B
0apabaHHBIX BaHHAaX (1 KOMIIEHCAIIMM MEXaHWYEeCKOrO HampspKeHUs) coctaBUT 15%, a KaTomHbIH
BBIXO/I TIO TOKY paBeH 75%.

4. Paccuntarth HEOOXOIMMBIE KOMMYECTBA AKTUBHOTO BEIIECTBA JIAMEIHHOTO OKCHIHO-HUKEIEBOTO
AJIEKTPOJIa HUKEIb-KaIMUEBOTO aKKyMyJsATopa EMKOCThIO S0AY. KonuecTBO 3JIEKTPOAOB MPUHSTH U3
CIPAaBOYHBIX TAHHBIX.

5. PaccunTaTh BeMWUMHY caMopaspsiia HMHKOBIOpO 3JeKTpoja 3a 1 mechil XxpaHeHus, eciu Quoy =
100A4, Q nmocne xpanenus (Q;) = 80AuU.

6.Paccuntarh HEOOXOIUMOE KOJIMYECTBO OKTAaBHOTO BEIIECTBA METAUIOKEPAMHYECKOTO KaIMHEBOTO
3EKTPOJia EMKOCThIO 12AY repMEeTUYHOTO HUKENb-KaJAMUEBOTO aKKyMYJISTOPA.

Obpas3zyvl 60npocos pybescHo20 KOHMPOJIS OJisL NPAKMUYECKUX pabom.:
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1. Kakne n3MeHeHHs B COCTaBe JIEKTPOIUTA OKCUANPOBAHUS, TPUBOASIIE B KOHEUHOM HTOTE K
HCOGXOI[I/IMOCTI/I €ro CMCHBI, MPOUCXOAAT B XOAC OKCILTyaTaluu.

2. KakoBbI pUYMHBI H3MEHEHHSI HAIIPSDKEHHST BO BPEMSI aHOTUPOBAHHS?

3. Bo3MmoxkHo 11 CYyAUTh O TOJIIHUHE HOJIy‘-IHBH.IGfICSI OKCHI[HOI71 IJICHKW Ha aJIIOMHUHUH 110 BBIXOY
M0 TOKY JUISi OKHCIICHUS aJIOMHHHUS, €CJIM BBIXOJ IO TOKY pacCYUTBHIBACTCS MO 00beMy
BBIJICJIMBIIETOCS] KUCIIOpOa?

4, Biusier nmu Marepuan OKCUAMPYEMOM IeTaJIM Ha TOJIIUHY OKCUIHOM TICHKH?

5. Buasl pacTBOpoB, MPUMEHSEMBIX ISl 3JIEKTPOJIUTUUECKOW TOJUPOBKU M3JEIUN U3 MEIU U
Ipyrux MetayioB. [Ipuanun BeIOOpa cocTaBa U KOHIICHTPALIUHA PACTBOPOB.

6. KakoB MexaHusMm ayekTponuTudeckor mnonaupoBku? [louemy s3ddekt 3aeKTponoaupoBKu

BCTPEUYAETCSl TOJBKO B PAcTBOpax BBICOKOW KOHIEHTpAUUMU M IpH OOJBUIMX IUIOTHOCTSAX TOKa?
3anuiuTe CyMMapHbIN IPOLIECC B BAHHE IEKTPOIIOIMPOBKU MEM.

1. VYciioBUSL  COBMECTHOTO paspsiia  JIByX MeETauIoB. Mephl, MO3BOJNSIONIME  JTOOUTHCS
COBMECTHOI'O BBIACICHUS BYX (U 00Jiee) METaJUIOB U U3MEHUTh COCTaB BBIJEIIIEMOI0 CILIaBa.

8. IIpyu4nHBI CBEPXIOIAPU3ALMY U JACTIOIAPU3ALUHN [IPU BBIICICHUH KOMIIOHEHTOB OCaK1aeMOI0
CILJIaBa.

9. HOCTpOeHI/Ie NapuyuaJIbHBIX MOJIIPU3AIIMOHHBIX KPUBBIX BBIACIICHHUA OTACJIbHBIX KOMIIOHCHTOB
CILJIaBa.

10. Pazmmunnie BUAbI BBIACIAIOINIUXCSA  CIIJIaBOB. KOMHpOMHCCHBIﬁ noreHouaga cCijiaBa B
3aBHCUMOCTH OT €ro BUJA.

11.  Meron pacueTa 37€KTPOXUMHUECKOIO HIKBUBAJIEHTA CIJIaBa.

Ilpumepnaa memamuxa Kypcoewlx npoeKmoe

MapraHieBo-IIMHKOBBIE 3JIEMEHTHI C COJIEBBIM U IIEJIOYHBIM AJIEKTPOIUTOM.
PesepBHbIE 371€MEHTHI.

CepeOpsiHO-LINHKOBBIE AKKYMYJISTOPBI.

MexaHu3M 3JeKTPOIHBIX PEBPAIIEHUI Ha IUHKOBOM 3JIEKTPOJIE B PACTBOPE ILIETOUH.
Huxkenb-kagmMueBble akKyMYJISTOPBI C METAJUIO-KEPAMUYECKUMU JICKTPOIAMH.
DIEKTPOXUMHUECKUE TEHEPATOPBI.

XUMOTpPOHHBIE TIPUOOPBHI.

buonoruyeckre TOIUIMBHBIE JIEMEHTHI.

JunadparMeHHBIH 31EKTPOIN3 BOJHBIX PACTBOPOB XJIOPUIA HATPUSI.

0. DnexkTpoauTHYECKOE MOIy4YeHUE BOAOPOAA U KUCIOPOIA.

1. KoHCTpYKIIMOHHOE YCTPONCTBO MarHUEBBIX 3JIEKTPOIU3EPOB.

12. O6e3BoXMBaHNE KapHAIIIUTA.

13. DaeKTpOoTUTHYECKIE INHKOBBIE TIOKPBITHSL.

14. DnexTponuTHYECKHE HUKENIEBbIE MOKPHITHS

15. DneKTpOIUTHYECKHE XPOMOBBIE TIOKPBITHSL.

16. Xumuueckoe HUKEINPOBAaHHE.

17. DnekTpoauTHUecKre MeIHbIE TOKPHITHS.

18. DnexTpoau3 BOIHBIX PACTBOPOB.

19. DirekTpoIU3 PaCTBOPOB HATPHM XJIOP.

20. DAEKTPOIINTHYECKOE MOTyYeHHE TUOKCHIa MapraHia

21. DIEKTPONUTHICCKOE TTOJTyUYeHUE TICPEKUCH BOAOPO/IA U IIEPEKCOIBYCEPHON KHUCIOTHI.
22. DNeKTPOIINTHYECKOE MOTYyYEeHHE CIIIAaBOB LIMHK-HUKEb.

23. Hukenb-KaIMAEBBIE aKKYMYJISTOPBI.

24. CepeOpsiHbIe aKKYMYJISTOPBI

25. XuMU4YeCKre HCTOUYHUKH C JINTUEBBIM aHOIOM.

26. Hukenb-IMHKOBBIE aKKYMYJISITOPBI.

27. Hukenb-BOIOPOTHBIE aKKYMYIISITOPHI.

28. CBHHLIOBBIE aKKYMYJISITOPBI.

29. Hukenb-IMHKOBBIE aKKyMYJISITOPHI.

30. DAEKTPOIUTHUECKOE PA3IIOKEHHE BOJIBI.

31. AHOJTHOE OKCHIMPOBAHUE ATFOMUHUS W ATFOMIHUEBBIX CIUIABOB.

RBoOoo~NOwNE
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