denepanbHOE TOCYAAPCTBEHHOE OI0PKETHOE 00pa30BaTEIbHOE
YUpEXKIEHUE BBICIIIETO 00pa30BaHUS
«CapaToBCKUM TOCYy/1apCTBEHHBIA TEXHUUECKUI yHUBepcuTeT nMenu ['arapuna FO.A.»
OHIreabCCKUM TEXHOJIOTUYECKUN HHCTUTYT ((puiura)

Kadenpa «Texnonorust u o00pyoBaHuE XUMHUECKUX, HE(PTETa30BbIX
Y TTUIIEBBIX TPOU3BOICTB

PABOYAS TPOT'PAMMA
10 JUCLUIUINHE

b.1.1.37 «Teopernueckas JIEKTPOXUMUS

Hampasnenue noaroroku 18.03.01 «XuMuyeckasi TEXHOJIOTHS
[Ipodunb 4 «TexHonoruss XUMHUYECKUX U HE(PTEra30BbIX MPOU3BOJICTB)

®dopmMbl 00yUEHHS: OUHAs, 3a0UHAs
OO0beM ITUCUMIIINHEL:
B 3Q4YETHBIX €QUHHUIAX: 3 3.€.
B akageMuyeckux yacax: 108 ak.u.

Durensc 2024



Pabouas nporpamma no aucuuruinae b.1.1.37 «Teopetndeckast 3neKTpOXUMUSI
HarnpasyieHus: ToAroToBKHU 18.03.01 «XuMuueckas TeXHOIOTHDY, TPODUITH
«TexHonorus XuMUYECKNX U He(Tera3oBbIX MPOU3BOJICTB» COCTABIICHA B

COOTBETCTBHUH C TpeOoBaHUsIMU DeepanbHOTO TOCYAAPCTBEHHOTO0 00pa30BaTEIbHOIO
cTangapTa Boiciiero oopazoBanus 18.03.01 «XumMuueckass TEXHOJIOTHUS,
YTBEPKJIEHHBIM IprKkazoM Munoopuayku Poccun ot 07.08.2020 NelO.

PaGouas mporpamma o0CyxIeHa Ha 3aCeIaHUH
kadeapsr TOXII
06 utons 2024 r., npotoxon Nel3

3aB. kadenpoii M H.JI. JIeBkuna

PaGouas mporpamma yTBep:kJieHa Ha 3aceJaHUU
YMKH XMTH

14 urons 2024 r., npotokosa Ne5

Hpencenarens YMKH  iuefqgne H.JL. JleBkuna



1. Ilesin 1 32124 OCBOCHUSI M CHMIIJIMHbI

Ilenp mnpenonaBaHus OUCUUIUIMHBL (OPMHUPOBAHHME 3HAHUM IO TEOPHUH
ANEKTPOXUMUYECKHUX IPOLIECCOB, UX MEXAHU3MY, KHHETUKE U 10 METOJaM H3y4CHUS
MEXaHU3Ma U KHHETHKH IEKTPOIHBIX IIPOLIECCOB.

3ajaun N3y4eHUs AUCLUIUIMHBIL

- OCBOEHHUE HAyYHON TEPMHUHOJIOTUHN JIEKTPOXUMUU;

- OCBOCHHME TEOPETUYECKUX I[IOJOKEHUM, OCHOBHBIX YPAaBHEHUU pa3leioB
TEOPETUYECKOU DIIEKTPOXUMHH;

- BbIpa0OTKAa HABBIKOB PACMO3HABAaHUS JMMUTHPYIOLIEH CTaJHH 3JIEKTPOJIHOTO
mmporecca;

- 03HAKOMJICHHE C METOJaMU U3y4YECHHS] KHHETUKU DJIEKTPOJHOIO MIPOLIECCa;

- BbIpa0OTKa HAaBBIKOB OpraHu3alid, MPOBEACHUS HKCIEPUMEHTAIbHBIX
HCCIIEIOBAHUM DJIEKTPOXUMUYECKUX CUCTEM;

- BbIpa0OTKA HABBIKOB OIpPENEICHUS MapaMeTpOB 3JEKTPOAHBIX MPOLECCOB IO
JKCIIEPUMEHTAIBHBIM JaHHBIM B 3JIEKTPOXUMUH.

2. Mecto nucuumiinnel B crpykrype OIIOII BO

Hucnunmaa  b.1.1.37.  «Teopetnueckasi  DJIEKTPOXUMHS»  OTHOCHTCS K
o0s3aTenbHOM YacTu Ojoka 1 yueOHOro riaHa moAroTOBKHM OakallaBpOB HaIpaBJICHUS
18.03.01 «XumMuueckast TEXHOJIOTHUSD).

Jlns ee OCBOEHMSI HEOOXOIUMBI 3HAHUA IO AUCHUIUIMHAM YYEOHOTO IlJlaHa
noAroroBku OakanmaBpoB b.1.1.8 «®usuka», b.1.1.9 «O6mas  xumus», b.1.1.25
«Anamutnueckas xumus», b.1.1.23 «Marepuanosenenue», b.1.1.26 «Duznueckas
xumus», b.1.1.27 «Konnongnas xumus», b.1.3.1.1 DU3NKO-XUMHUYECKHUE METOIbI
aHaIM3a.

3HaHUs, TMOJy4YeHHBbIE OOydYaromMMHUCs 1o aucuuiiinHe «Teopernueckas
AIEKTPOXUMHUS», PA3BUBAIOTCS W YIIYONISIOTCA B JajbHEHIIEM TMpU HU3YYCHUU
CTyJIeHTaMU TPO(PHUIBbHBIX TUCHUIUIMH, Takux kKak b.1.1.39 «Dnektpoxumudeckue
TexHosorun», b.1.5.5 «Koppo3us u 3amnmra MeTamioB OT KOPPO3IUN.

3. TpeboBanus K pe3y1bTATAM OCBOECHUS IMCHHIIJIHHBI
N3yyeHnue AUCHUIUIMHBI HanpaBieHo Ha (opmupoBanue komnerenuu OITK-1

O6H.I€Hp0(1)CCCI/IOHaJ'IBHBIe KOMIICTCHIWH BBIITYCKHUKOB M HHAUKATOPLI UX NJOCTHXKCHUA

Kon u HaumeHOBaHHuE Ko u HanMeHoBaHME HHIUKATOPA JOCTHKCHHUS

oOuienpodeccroHanbHON KOMIETEHIIUN obuienpodeccroHaabHON KOMIETEHIINN

OIIK-1. CiocobeH u3y4ars, N-1onk1 3HaeT TeopeTH4ecKHe OCHOBBI XUMHUHU Kak
AHAIM3UPOBATH, HCITOJIB30BATh HAayKd O CTPOCHHH BEIIECTBA, MPHUPOJIE XUMHUUICCKOM
MEXaHU3Mbl XUMHUYECKUX PEAKIIUH, CBS3M M CBOMCTBaX pAa3jMYHBIX KIACCOB XUMHYECKHX
MIPOUCXOISAIINX B TEXHOJIOTHICCKUX 9JIEMEHTOB.

MpoIeccax U OKPYKaoIIeM MUpE, N-2onk1  YMeeT  aHamu3upoBaTh,  HCIOJIB30BATh
OCHOBBIBASICh Ha 3HAHUSIX O CTPOCHUU MEXaHW3Mbl XHUMHYCCKHX PEAKIMH, MPOUCXOJAINX B




BEIIECTBA, IPUPOIEC XUMHUUECKOHN CBSI3H U
CBOMCTBAX Pa3JIMYHbBIX KIACCOB
XUMHYECKHX 3JIEMEHTOB

TE€XHOJOTMYECKHX IPOLECCAX U OKPYKAIOLMIEM MUPE.
WU-3omk-1 Brnageer uHCTpyMeHTapueM ajisl pelIeHUs
XMMHUYECKMX 3aJad B CBOEH mpeaMeTHOW obiactuy,
uHpopManMell 0 Ha3HAUYCHUHM M OOJIACTAX MPUMEHEHUS
OCHOBHBIX XMMHUYECKUX BEILECTB U MX COCIMHEHUM.

Kon n naumeHnoBanue nHauKaTopa
JTOCTHKEHUS PO eCcCHOHATBHON
KOMITETCHITUHI

HaumenoBanue rokasaresns oueHUBaHusA (pPe3yIbTaThbl
00y4eHUS IO TUCIIUILTAHE)

XUMHHU KaK HAayKH O CTPOCHHHU BCHICCTBA,

Pa3IUYHBIX
3JIEMEHTOB.
N-20mk-1 YmMmeer aHAIM3UPOBATh,
UCIIOJIb30BAaTh MEXAHM3Mbl XUMHUYECKHUX
peakuui, IIPOUCXOISAIINX B
TEXHOJIOTHYECKUX rpoieccax u
OKpYKarollleM MUpE.

U-3onk1 Bmnageer wuHCTpyMeHTapuem
JUISL pelieHus] XUMHYECKUX 3a/1ad B CBOEH
peAMETHOM oOsactu, WH(OpManuen o
HAa3HAYCHUH U O0JaCTSIX NPUMEHEHUS
OCHOBHBIX XMMHYECKUX BEIIECTB M HX
COCMHECHUM.

KJIaCCOB

N-lonk-1 3HaeT TEOpPETHYECKHE OCHOBBI

mpupoac XHMMHYECKOM CBSA3M M CBOMCTBaxX
XUMHUYCCKUX

3HATh TEOPETUYECKUE OCHOBBI XMMHUH, KaK HAyKH O
CTPOCHHMHM BEIIECTBA, NPUPOAEC XUMHUYECKOM CBSI3U IIPH
W3YYEHHH  MEXaHU3Ma  XUMHUYECKMX  pEaKLui,
IIPOTEKAIOIIUX B TEXHOJOTMYECKUX IIPOLIECCAX.

YMmerb [IPOAHAIIM3UPOBATE  DKCIEPUMEHTAJIbHbBIE
pE3yJIbTaThI, IIOJIyYEHHBIE pu WU3Y4YEHUU
TEXHOJIOTMYECKOTr0 IIpoLecca.

Baaners MeroaukaMu W npHOOpaMH IS PEIICHHS
3a/1a4 3JIEKTPOXUMUMU.

4. O0beM TMCUMILUTUHBI M BUABI Y4eOHOii padoThl

ounasn popma odyuenusn

aKaJ1.9acoB
Bun yuebHol gestensHOCTH 110 ceMecTpaM
Bcero
7 ceM.
1. AyautopHsbIe 3aHSTHsI, 9aCOB BCETO, B TOM YHCIIE: 48 48
* 3aHATHUSA JICKIIMOHHOIO TUIIA, 16 16
* 3aHATUS] CEMUHAPCKOT0 TUMA!
PAKTUYECKHUE 3aHSTHS 16 16
71a00paTOpHbIE 3aHATHUS 16 16
B TOM YHCJIE 3aHATHS B (popMe MPaKTHIECKOM MOIrOTOBKH — —
2. CamocrosiTenbHas paboTa CTyIEHTOB, BCETO 60 60
— KypcoBasi pabota (IpOeKT) — —
3.IIpomexxyToUHas aTTECTaLMS:
9K3AMEH, 3a4em ¢ OYeHKOU, 3auem 9K3aMeH
O0beM TUCIUILIMHEI B 3aYETHBIX €OMHUIIAX 3 3
O06beM AUCIUILTUHBI B aKaJ. yacax 108 108




3a0unasn popma odyuenus

3aouHnas popma oOydeHUS
110 UHIUBUIYATbHBIM
3aounas popma oOydeHUs [UTAHAM B YCKOPCHHBIE
(axaz. 1acos) CpOKH (aKaJ. 4acoB)
Bun yaeOHoO# gesTenbHOCTH
o 1o
cemecTpam Bcero cemecTpam
Bceero
7 ceM.

1. AyauTopHbIe 3aHATHSI, YACOB 16 16
BCEr0, B TOM YHCIIE:
* 3aHATHSA JIEKIMOHHOI'O THIIA, 8 8
* 3aHATHS CEMHUHAPCKOrO THUIIA: - -
MPAKTHYECKHUE 3aHATUS 4 4
71a00PaTOPHBIC 3aHATHS

4 4

B TOM YHCJIC 3aHATUS B (hopMe
MIPAKTUYECKON TOITOTOBKU
2. CamocTosTenpHas padoTa CTYJEHTOB, 92 92
BCETO
— KypcoBasi paboTa (IIpOeKT) - —
— KOHTpOJIbHas paboTta + +
3.IIpoMexyTovHAas aTTECTAIHS: JK3aMeH JK3aMeH
OK3AMEH, 3a4em ¢ OYeHKOU, 3a4em
O0BEeM QUCIUILIMHEI B 3aUE€THBIX 3 3
eIMHUIIaX
O0beM OUCIHUILIMHEL B aKajl. dyacax 108 108

5. Conepkanue IUCHUILVIMHBI, CTPYKTYPUPOBAHHOE M0 TEMaM € YKa3aHUEM
KOJINYeCTBA aKaJeMHYEeCKHUX YaCOB M BU/JI0OB Y4eOHbIX 3aHATHI

5.1. CoaeprkaHue TUCHMILTIMHBI
Tema 1. Teopusi 3J1eKTPOJUTOB.
Bormpocsr: Teopust AJICKTPOJIUTUYECKON JIUCCOLAINAM. HNon-gunonsHoe
B3aMMOJICUCTBUE B JJIEKTpoiUTax. VOH-MOHHOE B3aMMOJICUCTBHE B DJIEKTPOJIUTAX.
HepaBHoBecHbIE sIBJIEHUSI B pacTBOpax JJEKTPOIUTOB: Auddy3usi, MUTrpamus HOHOB,
AJIEKTPONPOBOIHOCTD YJebHasl, SKBUBaNIeHTHas1. PactiaBel. TBepabie 2JI€KTPOIUTHI.
Tema 2. OCHOBBI JJIEKTPOXMMHYECKOM TEPMOIMHAMUKH.




Bompocsl: DNEeKTpOXMMUYECKHAN IMOTEHUMAl M PABHOBECHME HA TPAaHULEC dSJIEKTPOJ-
pacTtBOp. OKHUCIUTEIBbHO-BOCCTAHOBUTENBHBIE PEAKLMU M IOHATHE JJIEKTPOJHOTO
norernuana. Knaccuduxanus snextponoB. Knaccudukamuss 3IeKTPOXUMUYECKUX
nenei. MemOpaHHOe paBHOBECHE U MEMOpPAHHBIN MOTEHIIUAI.

Tema 3./1BoiiHo# 3jekTpuyecknil cjao (JII9C) m aacopOuMoHHbIC SIBJICHUS HA
rPAHUIE JIEKTPOI/3JICKTPOJIHUT.

Bomnpockl: DneKTpoKanuIIpHbIE SIBIEHUA. EMKOCTh ABOMHOTO 3JIEKTPUYECKOTO CIIOS.
[ToTenuman HyneBoro 3apsga. OCHOBHbIE MOJEINIbHBIE IPeACTaBICHHs O cTpoeHnn [1D9C
Tema 4.0CHOBBI JJIEKTPOXUMHYECKON KHHETUKH.

Bomnpocsr: [IpoxoxaeHue 3JeKTpU4eCKOro TOKa 4epe3 JIEKTPOXUMHUYECKYIO CHUCTEMY.
3akonsl Papazes. Beixon BemiecTsa 1o TOKy. Bropuunble 1 MOOOYHBIE MPOLECCH MTPU
anektponuse. Kymonomerpsl

[Tomapuzanus. llepenanpsixkenne. CKOpOCTh  BIEKTPOAHBIX  peakuuid. Craguum
ANEKTPOAHOTO mpolecca. JluMuTHpyromas cTaaus 3JIEKTPOJHOW peakuuu. Bumsl
MEpEHATNPSKEHU.

[lepenanpspkenne muddysuu. JloctaBka BemecTBa K IMO-BEPXHOCTH IJIEKTPOJA
mubdysueit, kouekuen u murpanueit. Koaddbunuentsr nuddys3um, 3aBUCUMOCTb OT
cocTaBa dJIEKTposiuTa. V3MeHeHue KOHIEHTpAalMu BOJM3M  DJEKTpoAa  IpHU
npoxokJaeHuu Toka. OcHoBHbIE ypaBHeHUs guddy3un. VYpaBHenuss Duxka.
Huddy3roHnbii  cinoi. YpaBHEHUS KOHIEHTPAIMOHHOW Toyisspu3aiuu. BrusHue
MUTPaALUU TIPU pa3psiie KaTUOHOB U aHMOHOB. Posb nepemernmmBanus B AU Py3nOHHBIX
mporeccax  KOHBEKTUBHOW  auddysumu. 3aBucumocth U HYy3UOHHOTO
MEPEHANPSIKEHUST OT BPEMEHH B YCJIOBUSIX HECTAllMOHApHOU nuddy3un nmpu 3alaHHON
IJIOTHOCTU TOKA. XpOHOMOTeHIMoMeTpus. Teopust nud@py3noHHOTO MnepeHanpsKeHus
Ha BPAILIAIONIEMCS TUCKOBOM JJIEKTPOJE.

Ilepenanpspkenue nepenoca 3apsana. OCHOBHBIE — MOJIOKEHUS TEOPHUM 3JIEMEHTAPHOIO
aKTa paspsja.

3aBUCHUMOCTh CKOPOCTH 3JIEKTPOXMMHUYECKON pEeakiuu OT TMOTeHIrana. BbIBOI
YPaBHEHHUS MOJISIPU3ALMOHHOW KPUBOW. YPaBHEHHE NOJISPU3ALUOHHON KPUBOU IIpH
MaJbIX TepeHanpspKeHusX. YpaBHeHue Tadens 1y BHICOKUX MepeHanpsikeHui. Tok
oOMeHa, K03(pPUIMEHT nepeHoca, UX OIpeaeseHre U3 MOJIAPU3ALMOHHBIX U3MEPEHU.
OcHOBHBIE 3aKOHOMEPHOCTH 0€30aphEPHBIX M 0€3aKTUBAIIMOHHBIX MTPOIIECCOB.
Kunerrka cioXHBIX 3JIEKTPOAHBIX MpoueccoB. CTaiuilHble AIEKTPOAHBIE MPOLIECCHI.
JImmutupyromas craaus. Kpurepuu CIOXHBIX 3JEKTPOAHBIX IporeccoB. Kaxymmuiics
ko3¢ unreHT nepeHoca. [lonsipuzanioHHbIe KPUBBIE.

Ilepenanpspkenue  BblaeneHus Boaopoda. (OCHOBBI  TEOPUU  DJIEKTPOBBIICICHUS
BOJOpOAa. MexaHu3M BBIIEICHUS BOAOPOAA W3 KHUCJIOW, HEMTPAIBHOW WU ILICJIOYHOM
cpenbl. Teopus 3aMensieHHOTO pa3psla, 3aMEAJICHHOM pEeKOMOMHAMU U 3JIEK-
TpoxuMuueckon jaecopouuu. VYpaBHenus Tadens, Donbmepa, ['elipoBckoro.
YpaBHeHHE TONSAPH3AMOHHOM  KpuBOH. Pacuer BenmmuumHBI TOKa  OOMEHa,
koa(ddurmenTa nmepenoca no ypaBuenuto Tadens. Bousaue matepuana anektpoaa, pH
U KaTUOHO-, aHUOHOAKTUBHBIX, HEUTpaibHbIX [IAB B pacTBOpe Ha mepeHampsiKeHUe
BBIJICJICHHSI BOJIOPO/JIA.

OCHOBHBIE 3aKOHOMEPHOCTH JJICKTPOXUMHYECKOTO BBIJIEIEHUS W PACTBOPEHUS
MeTanioB. Bo3HMKHOBEHHE MeTalmmu4eckon (a3bl B MPOIIECCE IIIEKTPOOCAKICHUS Ha




MHOPOJHOU Moji10kKe. COBMECTHBINM pa3psii MOHOB JBYX METAJJIOB C COM3MEPUMBIMU
CKOPOCTSIMU. METO bl COMMIKEHUS TTOTEHIINAIOB BBIJEISIOMINXCSI METAJIOB.

Tema 5.AHoaHOEe pacTBopeHHe MeTa 10B. IlaccuBanus MeTaj110B.

Bonpocel: AHOIHOE pacTBOpeHHME METAUIOB. MexaHW3M M KHHETHKAa Mpoliecca.
3ame yIeHue aHOHOTO PACTBOPEHHUS METAJUIOB MPH XEMOCOPOIIMH KUCIIOPO/Ia.

SAsnenue nmaccuBanuu. CoBpeMeHHbIE TEOpUHU MmaccuBanvi. Ma3oBbie U aICOPOIIMOHHBIC
MaCCUBHUPYIONIUE CJIOU. MeToAbl HCCIEAOBAHUS UX COCTaBA U TOJIIUHBI.

5.2. Pa3aenbl, TeMbl JUCHUIINHBI M BUAbLI 3aHATHH
ounasn hopma ooyuenusn

Buabl 3ansTHil, BKITIOUas caMocTosITelbHYI0 padoty | Kox mnaukaropa
CTYJICHTOB (B aKaj.Jacax) JOCTUKECHHUSI
HanmenoBanwne 3aHATHS 3aHATUA caMoc— KOMIICTCHITHH
paszzena, TeMbl JICKIIMOHHOTO TUTA | CEMHHAPCKOTO | TOSTEIbHAS
JUCIUATITUHBI THIIA / U3 HUX B paboTta
dhopme
IIPaKTUYECKON
MOJITOTOBKHU
Cemectp 5
Tema 1. Teopus 4 4/- 10 N-1lomnk-1
JIEKTPOIIUTOB
Tema 2. OCHOBBI 2 6/- 12 N-20mk-1
ANEKTPOXUMHYECKON
TEPMOJIUHAMUKHU
Tema 3 JIBoliHOM 2 - 10 UJI-20nk-1
ANEKTPUYECKUA CIIOW H
afcopOLIMOHHBIC SIBICHUS
Ha TpaHuUIle
AIIEKTPOA/IIEKTPOIUT
Tema 4 OCHOBBI 6 18/- 10 NI-3omnk-1
AIIEKTPOXUMUYECKOM
KHHETUKH
Tema 5 AHonHOE 2 4/- 10 NI-30mk-1
pacTBOpPEHHE METAIIOB.
ITaccuBamus MeTannoB
Hroro 16 32 60




3a0unan gpopma odyuenusn

Bunbl 3aHsTHIA, BKITIOYas CaMOCTOSITENIbHYIO padoty | Kom maaukaropa
CTYJICHTOB (B aKaj.Jacax) JIOCTHKEHUS
HaumenoBanue 3aHATHS 3aHATHS caMoc— KOMITETEHILINU
paszena, TeMbl JICKIIMOHHOTO THIA | CEMHHAPCKOTO | TOSTEIbHAS
Ne JTUCIUILTUHBI THNA / U3 HUX B pabora
n/m dopme
MPaAKTUYECKOU
saounas / UITY [IOATOTOBKHU
3aouynas / saoynas /
urly urly
Cemectp 5
1. Tema 1. Teopus 2 2/- 12 N-1onk-1
JEKTPOJIUTOB
2. | Tema 2. OCHOBBI 2 2/- 20 N-20mk-1
AIEKTPOXUMHUUYECKOU
TEPMOTUHAMUKHA
3. Tema 3. JIBOMHOM 2 - 20 N-20mk-1
BJIEKTPUYECKUM CIIOW H
a7IcOpOILIMOHHBIE SIBICHUS
Ha rpaHuIe
JIEKTPO/IIEKTPOIIUT
4, | Tema 4, OCHOBBI 2 4/- 20 NT-3onk-1
BJIEKTPOXUMHUYECKON
KHHETHKU
5 | Tema 5. AHosHOE - 2/- 20 N-3omk-1
pacTBOpEHHE METAIIIOB.
[TaccuBarus MeTanioB
Hroro 8 8 92
5.2. IlepeyeHb NpakKTHYECKUX 3aHATHH
Ne | HammenoBanue pasznena, HaumenoBanue O0BeM AUCIMIUIMHEI B aKaj. yacax
/1 TEMbI TUCIUILIAHBI MIPAKTUYECKOTO 3aHATUS OYyHas |OYHO-3a04YHas| 3a04Has
dbopma dbopma dbopma
oOydeHus | oOydenusi/ | oOydeHws /




NITY NITY
(npu Hanuuuu) (npu
Haau4uu)
1 | Tema 1. Teopus Honusbie paBHOBECHS B
JIEKTPOJIUTOB pacTBOpax 3JIEKTPOIUTOB. 2 -
HepaBHoBecHbI€ sSIBJICHUS B 2
pacTBOpax MEKTPOIUTOBY.
Pemenue 3anau
2 | Tema 2. OcHoBBI . Knaccudukanus -
JIEKTPOXUMUYECKON JIEKTPOJOB: IEKTPOAHI I, 4 2
TEPMOAUHAMUKHA II pona, oxucauTensHO-
BOCCTaHOBUTEIIbHBIE
AJIEKTPOJIbI, Ta30BHIE,
HOHCEJIEKTUBHBIE,
(hepMEHTHBIE SJIEKTPO/IBI.
Pemienue 3ana4 no remam.
[IpoBenenune cemuHapa
4 | Tema 4. OcHOBBI CemuHapsl 110 TEMaM: 8 - -
IIEKTPOXUMHUYECKON «Auddy3nonnas
KUHETHKH KHHETHKa», «KuHeTuka
3aMEJICHHOTO pa3psiiay,
«DNEKTPOOCAXKICHHUE
METAJUIOB H CILUIABOBY.
Pewenue 3anau.
5 | Tema 5. AHonmHOe | AHOAHOE pacTBOpEHUE 2 - -
pacTBopeHHe MeTayioB. | MeTtauioB. [laccuBarus
ITaccuBanusi MeTaIOB MmeTauioB. Pemienue 3anau
Hroro 16 - 4
5.4. Ilepeyensb 1a00paTOPHBIX padoT
Ne | HaumenoBanue pasjena, HaumenoBanue O0beM TUCHMILIIMHBI B aKaJl. yacax
n/m TEMBI JUCITUTIINHEI nmabopaTopHO PabOThI oYHas OYHO-3a04YHas| 3a04yHasd
dopma ¢dopma ¢dopma
oOyueHuss | oOyuyeHusi/ | oOydeHus /
UITY UITY
(npu (npu Hanuuuu)
Haau4uu)
1 | Tema l. Teopus | Usmepenue 2 - 2
AIIEKTPOJIUTOB AIIEKTPOIIPOBOTHOCTH
DIIEKTPOJIUTOB
2 | Tema 2. OcHossl | 1. U3mepenue 4 - 2
AIIEKTPOXUMUIECKOMH MOTEHIINAJIOB AJIEKTPOJIOB
TEPMOIUHAMUKHI | pona, OKUCIUTENBHO-

BOCCTaAaHOBHUTCIIbHBIX




AJIEKTPOJOB
2. Onpenenenue
ko3 purmeHToB
AKTUBHOCTH METOJ0M
SJ1C
3 | Tema 4. OcHossl | 1. OnpeneneHue Buia 8 - -
JIEKTPOXUMUYECKON HOJISIPU3ALIUT
KUHETHKH AIIEKTPOXUMHUYECKOTO
nporecca METo10M
HOJIIPU3ALMOHHBIX
KPUBBIX.
2. KoHueHTpaunoHHas
HOJISIpU3aLUs.
3. Ilepenanpspkenue
BBIJICJIEHUS] BOJOPOJA
4 | Tema 5. AHonHoe | AHOJIHAs TacCUBALIMS 2 - -
pacTBOpeHHEe METAJIOB. | METAJJIOB
ITaccuBanus MeTamioB
Hroro 16 - 4
5.5. 3apaHus QI CaMOCTOATE/IbHOM pa0d0ThI CTYACHTOB
Ne HaumenoBanue 3agaHust, BOPOCHI, IS OObeM TUCHUIUIMHBI B aKaj.
n/ paszena, TeMbI CaMOCTOSITENIbHOTO U3yueHuUs (3a1aHusl) yacax
i JUCLUTUIMHBI ouHas OYHO- | 3a04Has
dopma | 3aouHas | ¢dopma
oOydeH | ¢dopma |0OydyeHHs
us oOyuenus | / UITY
/ UITY
1. | Tema 1. Teopus | CompBaTanus. UYmcina  coipBaTaluvu. 10 - 12 /-
IIEKTPOJINTOB I'pannna MIOJTHOM COJIbBATaIUH.
DHeprus COJIbBATAIIUHY.
DNEeKTPOIPOBOIHOCTD. [Iytn
TTOBBIIIICHUS AJIEKTPONPOBOIHOCTH
pacTBOpOB. PacmuiaBsl. Teepasie
AeKTponuThl. [IpoBOIUMOCTD TBEPABIX
JNEKTPOJNIUTOB.  MeTonpl  U3MEpEHMs
AJIEKTPONPOBOJIHOCTH, YHCEI IEPEHOCA.
2. | Tema 2. OcHossl | [Tonarue ITOBEPXHOCTHOTO, 12 — 20 /-
AIIEKTPOXMMHUYECKOM | BHYTPEHHETO, BHEIIHEr0 IOTEHIMAJIOB.
TEPMOJIUHAMUKHI l'anpBanu-noreHnuan. PaBHoBecue B
AIIEKTPOXUMHUYECKON LETIH.
OneKTpoaABMKYIIas cuia BHAC).
MeTtonanl onpeaeneHus OJIC.
KoHleHTpannoHHble LENU ¢ IEPEHOCOM,
oe3 nepeHoca. Juddy3uonnslit
noreHiman.  Jluarpamma  obnacrteit
3IEKTPOXUMHUYECKOU YCTOWUYMBOCTH
Boael. Meroxg DJAC nns onpeneneHus
KO3((QULMEHTOB  aKTHUBHOCTH, YHUCEI
IepeHoca.
3. | Tema 3. JIBoitHOW | AICOPOITMOHHBIC SIBICHUS Ha TPaHUIIE 10 — 20 /-
AIIEKTPUYECKUI  cnoil | paznena ¢a3. lloTeHnman HyleBoro




u a7ICOpOITMOHHBIC
SABJICHHA Ha I‘paHI/II_IC
3IEKTPO/3IIEKTPOITUT

3apsa. AIcOpOITMOHHBIHN METON
U3y4YECHUs JOC. NneansHo
MOJISIPU3yEeMBbIe, HETOJISIPU3yeMbIC

anektponabl. Emkocts JIDC. Meroabl
n3yuenus J19C.

Tema 4. OCHOBBI
3JIEKTPOXUMHYECKOM
KHHCTUKHU

Kunernka 3J€KTpOAHBIX IPOLIECCOB.
PaBHOBecHOE u CTallMOHAPHOE
COCTOSIHUE ANEKTPOXUMUYECKOM
CHCTEMBI: IPOLECCHl Ha 3JIEKTPOJax,
PaBHOBECHBI IOTEHLMAN, IOTEHIHAI
II0JT TOKOM, TOK OOMEHa, KaTOAHBIA MU
aHOJIHBIM TOK. OCHOBHBIE IIPOLIECCHI,
1100OYHBIE MPOLECCHl MPH IEKTPOIIM3E.
OnpeneneHre BENUYUHBI BBIXOJA IO
TOKy. 3akoHbl Dapazes, olnpenencHue
BEJIMYHUHBI AIIEKTPOXHUMHUYECKOTO
HKBHBAJIECHTA BEIIECTBA, YYaCTBYIOILEIO
B DJIEKTPOAHOM IIPOLECCE.

[lepenanpsikeHne 3IEKTPOXUMHUECKUX
npoueccoB. CraauiiHble 3IIEKTPOJHBIE
npoueccel.  Jlumurupyromas — craaus

AJEKTPOJIHOTO npotrecca.
Knaccudukanus MOJISIPU3AUOHHBIX
sBiaeHuil.  OmnpeneneHue  BEJIUYHHBI
MOJIAPU3aLIUH, MepeHaIpsHKeHUS

3NIEKTPOIHOTrO Tporiecca. MacconepeHoc
3apsDKEHHBIX YacTHULl B paCTBOPE.

Pacuer mnepenanpspkenus auddysum,
TOKa muddysun, TOJILUHBI
TG y3UOHHOTO CIIOS.
[lepenanpsbkeHue mepeHoca  3apsia.
XUMUYECKOe NepeHaIpsHKEeHNUE.
JIumuTHpyomas cTaausl.
[TonspuzannonHoe ypaBHeHue. Pacuer
BEJIMYMHBI TOKa 0OMeHa, ko3 duimenra

nepeHoca, nopsiAKa XHUMHYECKOM
peakiuu o AKCIIEPUMEHTAILHBIM
JaHHBIM.

CwMmeragHas KWHETHKA
3IEKTPOXUMHUUYECKUX MPOLIECCOB.

[Ipu3Hakn  CcTagUHOTO  NPOTEKAHUS
AJIEKTPOJHOM  peakuuu. HamoxeHue
nepeHanpsikenust tuddys3un u nepeHoca
3apsna, ANEKTPOXUMUYECKOTO
MEPEHANPSHKEHUST M XUMUYECKOTo. Bup
MOJISIPU3ALMOHHON  3aBUCUMOCTH  IIpH
CMELIaHHOM KHHETHKE JIJIEKTPOJHOTO

rporecca.

Kunernka  CIOXHBIX  BJIEKTPOIHBIX
IIPOLIECCOB.

[Tepenanpsixenue BBIJICJICHUS

BOAOpOJa. BausHume Ha MexaHU3M
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BBIJICJICHUS BOJOPOJIa COCTaBa pacTBopa,

MaTepuasa 3JIEKTPO/Ia, pexuMa
AIIEKTPOJIU3A. HcnpasieHHbie
TadeneBcKue 3aBUCHUMOCTH,

Oe3aKkTHUBAIlMOHHBIE U 0Oe30apbepHbIe
nporuiecchl. [lepeHanpsikeHre BbIICICHIS
KHCIOpoAa. BnusHHe Ha MeEXaHU3M

BBIJICTICHUS KHCIIOpOa cocTaBa
pacTBopa, marepuaia  3JEKTpoja,
TEMIIEPATypbl, PEXKHUMa AJIEKTPOJIH3a.
Onpenencuue KHHETHYECKUX
MapamMeTpoB  pEaKlUud  BBIICIICHHS
(oxucneHus) KHCJIOpOJIa u3

TOJIAPU3aTHUOHHBIX HSMCPCHHﬁ.

Tema 5. AwnogHoe
pacTBOpeHuE
METaJJIOB.
ITaccuBamus MeTanIoB

AHOI[HOG pPaCTBOPCHUC MECTaAlI0B,
KOPpPO3HOHHBIC TPOUCCCHI.

[TaccuBanus METaJlIOB.
ACOpOIIMOHHO-IIEKTPOXUMUIECKU I
MeXaHHU3M aCCHBALHH.

AJncopOLIMOHHAsT aKTUBAIUsl U TACCH-
BalMsl METAJVIOB aHMOHaMH. BiausHue
cocTaBa  pacTBOpa W CKOPOCTH
PacTBOPECHHS MeTaa Ha €ero
naccuBanuio. CojeBass NacCHUBHOCTD.
CoBpeMEHHBIC TEOPUHU TACCHBAIIUH,
KoJiebaTeIbHbIe OKHUCIIMTENBLHO-
BOCCTAaHOBHMTEILHEIE IIPOIIECCHI B
OKCHUIHBIX ITJICHKAax.

DNEeKTPOBOCCTAHOBIIEHUE aHHUOHOB.
[MonsipuzaninonHbIe KpUBBIE
3J€KTPOBOCCTAHOBIICHUS aHUOHOB.
Pacuer KWHETHYECKUX

XapaKTEepUCTUK B 3aBUCUMOCTH OT
YCJIOBUU JKCIEPUMEHTAa H CTPOCHHS
JBOMHOTO 3JIEKTPUYECKOTO ciosi. Touku
HYJIEBOTO 3apsija.

DNEKTPOXUMHYECKOE BBIJICTICHUE
MeTaJuioB. Teopusi KaTOJHOTO
BHeapenus. [lepeHanpsokeHus
KkpucTtaumzauuu. OnpeaeneHne
MEXaHH3Ma 3apo/IbIIIe00pa30BaHus,
JUMHUTHUPYIOIIEH CTaguu mpoiecca mno
AKCIIEPUMEHTAJIBHBIM TaHHBIM. PacueT
pa3MepoB KPUCTATUTMUECKUX
3apoJIbIIEH, UX KOJIMYECTBA.
O6pazoBanue AIEKTPOTUTUYECKUX
ciaBoB.  OCOOEHHOCTHM ~ KHUHETUKHU
napajuieIbHbIX 3JIEKTPOXUMHUUYECKHUX
peaKuuii: YCIIOBUS MPOTEKaHUs,
pacrpesiefieHle TUIOTHOCTH TOKAa MEXIY
napajyieaIbHbIMU peaKIusIMu.
CoBMeCTHBIN pa3psi IPUMECEN.

10
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B pesynbrare ocBOoeHUS 3aaHUN CaMOCTOSTENBHON pabOThl CTYJEHT JOKEH YMETh pellaTh 3aJauu
10 U3yYEHHBIM TE€MaM, IOJArOTOBUTHCS K IMPAKTUUECKUM 3aHATHUSIM, a Takke K 3k3aMmeHy. Ha ocHoBe
M3Y4YEHHOTO MaTepuaja CTYIEHT JOJDKEH BBIIOJIHUTH NMHUChMEHHBbIE 3aJaHusl B BHJIE MOAYJIEH, Kak
IIPOMEXKYTOUYHOTO KOHTPOJIS1 3HAHUH.

6. PacuerHo-rpajduyeckas padora
Pacuemno-epaguueckas paboma ne npedycmompena.

7. KypcoBas pabora
Kypcosas paboma ne npedycmompena.

8. KypcoBoii npoexr
Kypcosoii npoexm ne npedycmompen.

9. KonrpouabHas padora

Konmponvnas paboma npedycmompena no 3a0unot goopme 00yueHus
[Ipenycmotpena 1 koHTponibHas paboTa, BKIIOUAIONIAS TEOPETUYECKHUE BOMPOCHI H
pacdyeTHple 3amaur. OHa BBIMOJTHSAETCS B COOTBETCTBHH C pa3pabOTaHHBIMU
METOAMYCCKUMHU YKa3aHHSIMHU.

10. OueHoYHbIe cpeacTBa /ISl TMPOBeICHUS TEKyLIero KOHTPOJISL H
MPOMEKYTOYHOM aTTEeCTALUM

OneHuBanue  pe3yjabTaTOB  OOYyYEeHHS 1O  JUCUUIUIMHE W YpPOBHSA
c(hOpPMHUPOBAHHOCTH KOMIIETCHIIMM (YaCTH KOMIIETEHIIMU) OCYIIECTBIISETCS B paMKax
TEKYILEr0 KOHTPOJIA YCIEBAEMOCTH U IMPOMEKYTOYHOM aTTeCTallid B COOTBETCTBHUU C
@OHAOM OLIEHOYHBIX CPEJICTB.

Jns olleHKM 3HAHUW, YMEHUH, HABBIKOB W (WIM) ONBITa JESITEIBLHOCTH,
XapaKTEepU3yIOMMX ATanbl (HOPMUPOBAHMS KOMIIETEHLIMI B TMPOLIECCE OCBOCHUS
muctmmiuabl b.1.1.37 «Teopernueckas 3IeKTpOXUMUS», TPOBOIUTCS MPOMEXKYTOUHAS
aTTecTanusl B BHUIE dk3aMeHa (Scemectp). IIpouenypa oneHuBaHUs 3HAHWM, YMEHUH,
HaBBIKOB 110 JUCUMIUIMHE BKJIIOYAET YYET YCHEIIHOCTU BBINIOJIHEHU 3aJaHHM
MPAKTUYECKUX 3aHATHH, CaMOCTOSITENIbHOW pPabOThl, Ja0OPaTOPHOTO NPAKTUKYMA,
3aJlaHuil MOJIYJIEH, TECTOBBIX 3aJlaHui U caady sk3ameHa (5 cemectp). [IpakTudeckue
3aJlaHUsl CYUTAIOTCS YCIENIHO BBITIOJIHEHHBIMU B CIIy4ae y4acTHsi OOydaromierocs B
WHJUBUAYAJIbHOM WM TPYNIOBOM BBINIOJIHEHUU 3aJaHUM, MPEAOCTABICHUS OTYETA,
BKJTFOYAIOIIETO pelieHHbIe U opopmieHHbie 3ananusd. [1lkana oneHUBaHuUs - «3a4TEHO /
He 3a4TeHo». «He 3auTeHo» cTaBUTCS B ciiyyae, eclii OOydaroluicss HE y4acTBOBAJ B
paboTe Ha 3aHATUU, 3aJaHUSl 3aHATUN BBHITIOJHEHBI HENMpaBUibHO. CamMOCTOATENbHAs
paboTa cuuTaeTcs YCIEIIHO BBIIIOJHEHHOH, B Clly4ae €CliM IpopaboTaH TeOPETUUECKUM
Marepual o Kaxaon teMe. 3aJaHusi COOTBETCTBYIOT MYHKTY 9 pabouelt mporpammel. B
KOHIIE ceMecTpa oOydYarouuics NUCbMEHHO OTBE€YAaeT Ha TECTOBBIC 3aJlaHus,
COZIEpIKaIll€ BOMPOCHI MO M3y4YEeHHOMY Marepuany. OIEHMBAaHUE TECTOBBIX 3aJaHUN
MPOBOJIUTCA MO MPUHLHUILY «3aYTE€HO» / «HE 3auyTeHo». B KadecTBe KpuUTEpHUEB
OLICHMBAHUS UCIOJIb3YETCS KOJMYECTBO MPaBWIbHBIX OTBETOB. IIpu oTBeTe Oosee ueM,



Ha 50% BOMPOCOB BBICTABIISIETCSI «3aYT€HO», B CIlydae MEHBIIETO KOJUYECTBA
NPaBUJIBHBIX OTBETOB CTABUTCS «HE 3aUTEHO.

K »sk3ameny (5 cemecTp) Mo AUCHMIUIMHE OOyYaroUIUecsl AOIMYCKalOTCS MpU
YCIIOBUU BBITIOJIHEHMSI 3aJaHUI MPAKTUUYECKUX 3aHATHH, MPOpabOTKE TEOPETUUYECKOTO
MaTepualia Mo KaXKJOM TeMe B COOTBETCTBUU C IYHKTOM 9 pabouell MporpaMmsl,
BBITIOJIHEHUH JJa00OPATOPHOTO MPAKTUKYMA, YCIICIIIHOM HallMCaHKUE TECTOBBIX 3a/IaHUM.

DK3aMeH cllaeTcsd YCTHO, 10 OuieTaM, B KOTOPBIX MPEJCTaBICHBI BOMPOCHI U3
nepeunst «Bompocel s sk3ameHay. OleHHMBaHUE TPOBOAUTCS MO S-TH OaTbHOU
nmKajge. YpPOBEHb OCBOCHHUSI Marepuaja CTyJICHTaMH Oa3upyercs Ha CISAYIOIIHNX
KPUTCPUSIX:

«OTINYHO» CTABUTCS, €CIIH:
. [TotHO pacKkpwITO coaiepkaHne MaTepraia B 00bEME TPOrPaMMBI.
. UETKO M IpaBUIILHO JJaHbI ONIPEJICIICHUS U PACKPBITO COAEPKAHUE.
. OTBeTHI 00OCHOBAHBI MPAKTHUECKUMU TPUMEPAMH.
. OTBeT CaMOCTOSITENIbHBIN.
«XO0poI110» CTaBUTCS, €CIIU:
1. PackpbIiTO OCHOBHOE COJIep>KaHKE MaTeprara.
2. B OCHOBHOM TpaBUJIBLHO JIaHbI ONIPEACIICHUS, TOHSATHUS.
3. OTBET CaMOCTOSATEIbHBIN.
4. Marepuai u3j105KeH HEMOJIHO, PU OTBETE JOIMYIICHbI HETOUHOCTHU, HETPyObIe
OIMOKH, HApYIIIEHA MOCIEI0BATEIbHOCTh U3J10KeHUs. JlomyIieHbl HeOOoIbIINe
HETOYHOCTH B BBIBOJaX U MUCITOJIb30BAHUN TEPMHUHOB.

«Y IOBJICTBOPUTENIHLHOY CTABUTCS, €CIIU:

1. YcBOEHO OCHOBHOE COJIepKaHKe MaTepuaia, HO U3JI0KeHO ¢parMeHTapHO, HE BCera

MOCJIE0BATEIBHO.

2. OnpeneneHus: ¥ MOHATHS JaHbI HEYETKO.

3. Jomy1ieHsl OMMOKU Ipr 000CHOBAHUM OTBETA MPAKTUYECKUMHU ITPUMEPaMHU.
«HeynoBneTBOpUTEIHLHOY CTABUTCS, €CIIH:

1. OcHOBHOE cozepx’aHue Yy4eOHOT0 MaTepuasa He pacKpbITO.

2. He nanbl OTBETHI Ha NOMOJHUTEIBHBIE BOMPOCHI MPEMOAaBATENS.

3. Homymiensl rpyOble OMMOKM B OMNPEICICHUSIX, HE MPOBEIACHBI MPAKTUUECKHE

MIPUMEDPHI.

B W N —

Bomnpocsl k 3K3aMeHy

3akonbl Papazes, JNEKTPOXUMUYECKHI YIKBUBAJICHT.
PaBHOBECHBIN U CTAllMOHAPHBIN TOTECHIIUAIIBL.
Craguu cyMMapHOTO 3JIEKTPOJHOTO mpouecca. JInMUuTupyromas craaus.
[Tosstpusanus, nepeHanpsKkeHue. BUabl mepeHanpsiKeHuun.
CrocoObl JI0CTaBKM pPearvpyromiero BeEHIeCTBA K IMOBEPXHOCTU AJIEKTPOJA:
b dy3us, MUTpaIs, KOHBEKITHA.

6. Tlonspuzarmonnas kpuBas pu 1udGy3nOHHOM MEepeHaAPSKECHUH.

/. YpaBHEHHUE NOJHOU MOJISPU3AIUOHHON KPUBOM.

8. VYpasnenue Tadens. [InotHOCTh TOKA 0OMeHa; KO3 PHUIIMEHT IepeHoca.

9. besbapbepHbie 1 0€3aKTUBAIIMOHHBIE TPOIECCHI.

10. XpoHoaMIiepoMeTpus.

agbrhwnE



11. XpoHOBOJbTAMIEPOMETPHSI.

12. Xpononorenuuomerpus. [lepexonnoe Bpems 3IEKTPOJHOTO MpoIecca.

13. Omnpenenenue npeaenbHOro Toka 1uddy3un u3 nNospu3aliOHHON KPUBOM.

14. TlepenanpsbkeHue KpPUCTATU3AIMK, OINPEACICHHE U3 TalbBAHOCTATUYECKUX
KpUBBIX. JIByMEpHbIE UM TpEXMEpPHBIE 3apOJbIIIM, KPUTEPUU ONPEACIICHUS U3
AKCIIEPUMEHTAJIbHBIX JAaHHBIX.

15. I'padpuyeckoe wu3zoOpakeHue ypaBHeHue Tadems. Pacuer KUHETHYECKHX
apaMeTpoB CTaMK IepeHoca 3apsaa (ig | o) 1Mo MOJIAPH3AIMOHHBIM KPHUBBIM.

16. Peaknmu BBIZICTICHUS BOJAOPO/Ia U3 KUCIIOW, HEUTPAIIBHON U IIEIOYHOMN CPE/I.

17. 3amenneHHplii  paspsa, 3aMeUICHHAass  pPEeKOMOMHAIuUsT W 3aMeJJICHHas
AIIEKTPOXUMHUYECKAs 1eCOPOIUs TPU BbIICICHUH BOJOPO/IA.

18. [lepenanpspkenue Bogoponaa. BiausiHue marepuana karoga Ha MepeHANpsKEHUE
BOZOPO/IA.

19. Bausinue pH, coctaBa pacTBopa Ha nepeHanpsKeHUe BO0po/a.

20. MexaHu3M BbIICIICHUS KUCJIOPO/Ia U3 HEUTPAIBHOM, IEJTOYHOM U KUCIION CPEIbI.

21. MexaHu3M BBIJICJICHUS KUCIIOPO/1a Yepe3 TOBEPXHOCTHBIE OKCHU/IBI.

22. llepeHanpspkeHre KUCIOpoja. BiusiHue maTepualia aHO/a Ha NEpEeHANpsKeHUE
KHCJIOPOJA.

23. Koppozuonnsie nporecchl. ConpsiKeHHBIE JIEKTPOXUMUYECKHUE PEAKITUH.

24. MexaHu3M aHOJHOTO PACTBOPEHUS METAIUIOB. SIBJIeHHE MAaCCUBAIIMKM METAIIJIOB.

25. Tlonspu3anionHasl KpuBas aHOAHOTO ITACCHBUPYIOIIETOCS MeTaia. Teopuun
MACCUBALIH.

26. CeneKTHBHOE pAaCTBOPECHHE CIIABOB.

27. DNeKTpPOBOCCTAaHOBJICHNE aHUOHOB. [lonspu3alionHas 3aBUCUMOCTb.

28. OCHOBHBIC CTaJUM DJCKTPOOCAXKIACHUS METAUIOB Ha JKUIAKOM U TBEPAOM
aNeKTpoje. BausiHue coctaBa pacTBopa Ha 3JIEKTPOOCAKICHNE METAJIOB.

29. DIEKTPOOCAKICHUE METAJIOB HAa OJHOMMEHHOW W WMHOPOJHOM TMOJJIOKKE.
OpueHTtupytoliee 1elCcTBUE MOAIO0KKU U CTPYKTYpa OCaJKOB.

30. . Jlemonsipu3aniys U CBEPXMOISIPU3ALIUSL.

31. DnekTpoocaxkaeHue CILJIAaBOB. Mertonsl cONMMKeHus MOTEHIIUAJIOB
pa3psHKArOIIMXCA HOHOB. 3aBUCUMOCTD MTOTEHIIMAJIA CIIaBa OT €r0 COCTaBa.

11. YueOHO-MeTOAHUYECKOE O0ecTIeueHre JUCIUTIIHHBI
11.1 PekomeHayemasi JJuTeparypa

1. Teoperuueckas snexkrpoxumus . yaeOHuk / A.JI. PotunsH, K.M. TuxoHoB [u
ap.]. - 2-e u3a., nepepad. u goi. - M. : Ctyaenr, 2013. - 496 c. Dx3emiuispsl Bcero: 10

2. Ponpyrun B.W. ®usukoxumus moBepXHOCTH: ydeOHUK-MoHorpadus / B.U.
Pongyrun. - 2-e uzn., ucnp. - Homronpynusiii: U "Watennext", 2011. - 568 c.
DK3eMIUISIpbI BCero: 9

3. Teopus W TpaKTUKA AICKTPOOCAKIACHUS METALIOB [DIEKTpOHHBIN pecypc] /
O J. T'amOypr, . 3anrapu ; mep. ¢ aHTI.-OJ. U3M.-IJIEKTPOH. TeKCTOBbIe maH. (1
¢aiin pdf : 441c.). - M. : BUHOM. JlaGopartopus 3uanwmii, 2015. - Cucrem. TpeboBanHwUs:
Adobe Reader XI ; 9KpaH 10". Peswcum oocmyna:
http://www.studentlibrary.ru/book/ISBN9785996329014.html



http://www.studentlibrary.ru/book/ISBN9785996329014.html

4. Canem P.P. ®usmueckas XuMHs: Hadaja TEOPETHUECKOH AIEKTPOXUMHUU /
P.P.Canem. — M.: Komknura, 2010. — 320 c. Dk3eMIUIApbl BCEro: 8

5. Barouxkuii B.C. OcHoBsI 25tekTpoxumun: yueb. nocooue / B.C. baroukuii. - M.:
Xumus, 1988. - 400 c. Dx3eMIutapsl Becero: 23

6. Jlykomckuit HO.5. Ou3nko-XuMHUUECKUE OCHOBBI 3JIEKTPOXUMUHM : YUYEOHUK /
0. 4. Jlykomckuit, FO. JI. I'amOypr. - 2-e wusn., ucnp. - Joaronpynusii : WJ|
"Nutemnekt", 2008. - 424 c. Dx3emMIuIspsI Bcero: 9

7. BBeaenue B OHMOANEKTPOXHMMHIO: y4yeb. mocobue g crya. Hamp. 240100
"XuMm. Texmosiorugs u  Owmorexmomorus" u  cmer. 240302  "TexHomorus
anekrpoxumudeckux np-B" / E. B. Uennona, C. C. IlonoBa; Capar. roc. TeXH. YH-T
(CaparoB). - Caparos: CI'TY, 2009. - 90 c. Dx3emmisipsl Beero: 40

8. Uenmnoa E.B. 3agaun mo snexrpoxumun: yuaed. mocodue / E.B. Uennosa, T.1O.
SAnemmoBa. — DHrense: Uzn-Bo OTU (pumman) CI'TY mmenu [arapuna F0.A., 2023. —
87 c. DK3eMIUIApBI BCETO: 25

9. Teoperuyeckas HJIEKTPOXUMUS: METOJUYECKHE YKa3aHUS K JIa0OpaTOPHOMY
npaktukymy / E.B.Uennosa, E.A. CaBenbeBa: — Durensc: U3n-so OTU (dbunuan) CI'TY
umenu ['arapuna F0.A., 2015. — 56 c. Dx3eMIUTApkI Beero: 25

10. CamocrosiTenpHasi paboTa CTYJIEHTOB: METOJWYECKHE DPEKOMEHAAIMH IS
ctynentoB HanpapieHuit 18.03.01 u 18.04.01 Bcex dopm oOyuenus/ E.A. Caenbena,
JLH. Onpmanckas, U.U. ®ponoa — Durensc: U3n-Bo OTU (punuan) CI'TY umenu
I'arapuna F0.A., 2021. — 37 c¢. Dx3emMmsapsl Bcero: 25

11.2. Ileprnoauvyeckue U3TAHUA

1. Kypunan ¢usnyeckort xumuu:- PAH. - M.: Hayka, 1930 - Bsixomur
eKEMECAYHO. - ISSN 0044-4537 Pexum JOCTYTIA:
http://elibrary.ru/contents.asp?titleid=7802 /{octynusie apxussl 2001-2024rr.

2. N3Bectusi BhIcIIMX Yy4uyeOHBIX 3aBefeHuid. Cepuss XuMus U XUMHUYECKas
TexHosorusi.  Pexxum  gmoctyma:  https://elibrary.ru/contents.asp?issueid=942222
Hoctynnsie apxubl 2000-2023rT.

3. DNEeKTPOXUMHUS Pexum JOCTyma:
https://elibrary.ru/title_about new.asp?id=8297 ocrymnusie apxussl 2000-2024rr.

4, KonnencupoBanusie cpeasl u  Mexdasueie  Peocum  docmyna:

http://elibrary.ru/title_about.asp?id=8782 Jloctymnubie apxusbl 1999-2024 rr.
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=198

11.3. HopmaTHBHO-IPABOBbIC AKTHI U HHBIEC IPABOBbIE JOKYMEHTbI
He UCNOTIb3YIOMCS
11.4 IlepeyeHb 3JIEKTPOHHO-00Pa30BaTEJIbHBIX PECYypPCOB
1.YuebHo-MeTOAMUECKME Marepuanbl 1o  aucuuiuinHe  «Teopernyeckas
DIEKTPOXUMUS» (DIEKTPOHHBINM 00OpaszoBarenbHbIl pecypc pasmemien B MOC DOTU

(pummai) CITY UMEHU I"arapuna I0.A.
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=198

2. Caiit OTU (punman) CI'TY umennu ["arapuna FO.A. http://techn.sstu.ru/

11.5 D1eKTPpOHHO-0MOJIMOTEYHbIE CHCTEMbI
1. «OBC IPRbooksy,



http://elibrary.ru/contents.asp?titleid=7802
https://elibrary.ru/contents.asp?issueid=942222
https://elibrary.ru/title_about_new.asp?id=8297
http://elibrary.ru/title_about.asp?id=8782
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=198
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=198
http://techn.sstu.ru/

2. «OBC elibrary»
3. ObC «KKOHCVYJIBTAHT CTYAEHTA

11.7. TleyaTHble W 3JIeKTPOHHBbIE OOpa3oBaTelbHbIE pecypchl B (opmax,
aJaNTHPOBAHHBIX VI CTYJEHTOB C OIPAHHYEHHBIMHM BO3MOKHOCTSIMU 310POBbSI
(1J151 TPy ¥ IOTOKOB ¢ TAKUMH CTY/I€HTaMM)

1. AnantupoBannas Bepcust HOb, miis ncnonb3oBaHus MHBATMIAMU U JIMIIAMU C
OTpaHUYEHHBIMU BO3MOXKHOCTSIMH 3710POBbSI

Obyuarowuecs u3z uucia uneanuoos u auy ¢ OB3 obecneuenvt neuamuviMu u
(unu) 31eKMpOHHLIMU 00PA30BAMENbHBIMU PeCcypcamu 8 Gopmax, aoanmuposaHHbIX K
02PAHUYEHUSM UX 300POBbSL.

12. UudopMaumoHHO-CIIPABOYHbIC CHCTeMbI U NpodeccHoOHAJbHbIE 0a3bl
JAHHBIX

OO6yuaronuMcst o0ecrieueH 10cTyn (yIadeHHbIA JOCTYM), B TOM YHCIIE B Clydae
NPUMEHEHUsI  DJIEKTPOHHOTO  OOy4YeHHs,  JUCTAHIUOHHBIX  00pa30BaTENbHBIX
TEXHOJIOTHA, K COBPEMEHHBIM MTPO(PECCUOHATIBHBIM 0a3aM JaHHBIX U UH(OPMAIIMOHHBIM
CIIPABOYHBIM CHUCTEMAaM.

12.1 IlepeyeHb MHPOPMALNMOHHO-CIIPABOYHBIX CHCTEM

1. Hayunas ayekTpoHHast OMOIMOTEeKa, TEeMAaTHYECKHUI TMTOUCK 110 TIOJITHOTEKCTOBOM
0ase ma"ubix http://elibrary.ru

2. bubmmorexka MI'Y um M.B.JlomonocoBa. Xumudeckuii ¢akyiaprer MI'Y.
Pexxum mocTyma: Www.chem.msu.su

3. Poccuiickas HarmoHanpHas ouonmorexka (PHB) www.nlr.ru

12.2 Ilepeyenb npogecCHOHAJBHBIX 023 JTAaHHBIX

12.3 IIporpaMmmHoOe o0ecnieyeHue

OOpazoBaTenbHBIM  MpOIECC MO JUCHUIUIMHE OOecreyeH HeoOXOIUMbIM
KOMITJIEKTOM JIMIIEH3MOHHOTO ¥ CBOOOJHO PACHpPOCTPAHSIEMOTO IMPOTPAMMHOTO
obOecrieyeHusi, B TOM YHCJIE OTEUYECTBEHHOI'O0 MPOU3BOJICTBA (MOMJICKUT OOHOBJICHUIO
IpU HEOOXOTUMOCTH).

1) JIuieH3MOHHOE MPOrPpaMMHOE 00eCIIeueHUE

Microsoft Windows10, Microsoft Office 2010 (Word, Excel, PowerPoint),

Kaxnpiii oOyvaroruiicss B Te4eHUE BCETO TMEpHojia o0ydeHHs 00eCreunBaeTCs
WHUBUTyJIbHBIM HEOTPAHUYCHHBIM JOCTYIIOM K AJIEKTPOHHO-OMOIMOTEYHON CUCTEME
1 DJIEKTPOHHOM MH(POPMAIIMOHHO-00pa30BaTEILHOM Cpe/ie.

13. MaTepuaibHO-TeXHMYECKOE o0ecriedyeHue

Yuebnas ayoumopus 0151 nposederust 3aHAMUL J1eKYUOHHO20 MUna

YKOMIUIEKTOBaHA CHIEHHATIM3UPOBAHHON MEOEIbI0 U TEXHUUECKUMU CPEJICTBAMU
oOyueHus: pabouyue mMecTa oOydaroluxcs; pabouee MecTo MpernojaBaTelisi; KiaccHas
JI0CKA; MPOEKIIMOHHBIN 3KpaH; MyJIbTUMEIUNHBIN MPOEKTOP; HOYTOYK, MOAKIIOYEHHBIN
B C€Th C BBIXOJOM B MHTEpHET M NOCTYNOM B HH(POPMAILMOHHO-00Pa30BaTEIbHYIO


http://elibrary.ru/
http://www.chem.msu.su/
http://www.nlr.ru/

cpeny OTU (pumuan) CI'TY umenu I'arapuna O.A. IlporpammuHoe obecneueHue:
Microsoft Windows 7, Microsoft Office 2010 (Word, Excel, PowerPoint).

Vuebnas ayoumopus o0na npoeedenus 3auamuii NPAKMu4ecKko20 mund, mekyujeo
KOHMPONL U NPOMENCYMOUYHOU ammecmayuy, 2pynnoevlx U UHOUBUOVALLHLIX
KOHCyTomayuu, 1abopamopHulx pabom. YKOMIUIEKTOBaHA CIIELMAIU3UPOBAHHOM
MeOeNbI0 U TEXHUYECKMMU CPEICTBAaMU O0ydeHHs: paboune mecTta o0ydaroluxcs;
pabodyee MecTO IMpemnojaBaTess; KiacCHas  JO0CKa; IPOEKLUMOHHBIM  3KpaH;
MYJIbTUMEANIHBIA POEKTOP; HOYTOYK, MOAKIIOYEHHBIN B CETh C BBIXOAOM B MHTEpHET
U JIOCTYIIOM B MHGOpMaOHHO-00pa3zoBarensuyto cpeay IDTU (bumman) CI'TY umenun
['arapuna 10.A. Ilporpammuoe obecrieuenue: Microsoft Windows 7, Mic osoft Office
2010 (Word, Excel, PowerPoint).

Texnuueckoe  oOecrieueHne  J1a0OPATOPHOTO  MPAKTHUKYyMa:  TECTEpHI,
XJIOpUJCEPEOPSHBIE AIIEKTPOAbI CPaBHEHHUS, CTEKIISTHHBIC SYeiKU, MoTeHnuoctar P-8S,
noreHnuocrar-raapBaHoctar IPC  compact, wucrounukm mnuranus HY-1505 D,
tepmoctatsl U-10, VT-20.

PaGouyto nmporpaMMmy cOCTaBHII:

noteHT kapeapsl TOXII k.1.H. T.FO. SnpimoBa

«06y» nurons /2024 r./

14. lono/iHeHMs1 1 U3MEeHEHUsI B pado4eii mporpaMmme

Pabouas nporpaMmMa nepecMoTpeHa Ha 3acelaHuu Kadeapbl
« » 20 roza, mpoTokos Ne

3aB. kadenpoi / /

Buecennbie n3mMeHenus yreepxkaeHsl Ha 3acenanun Y MKC/YMKH
« » 20 _ ropa, npoTOKOJa Ne
[Ipeacenarens YMKC/YMKH / /




