OHreNbCCKUN TeXHOIOTMYECKUA HHCTUTYT ((prsna)
dbenepaabHOro rocy/1IapCTBEHHOTO OOJIPKETHOTO 00Pa30BaTEIHLHOTO YUPEKIACHUS
BbICIIEro oOpa3zoBanus «CapaTOBCKUI roCyJapCTBEHHBIN TEXHUYECKU YHUBEPCUTET
uMenu ['arapuna 10.A.»

Kadenpa «Texnonorus u o6opyoBaHuEe XUMHUECKUX, HE(PTETa30BbIX
Y TTUIIEBBIX TPOU3BOICTB

PABOYAS TPOT'PAMMA
10 JUCILIUILINHE

b.1.2.7 «Teoperudeckas 3J1€KTPOXUMUSI

Hanpasnenue noarorosku 18.03.01 «Xumudeckasi TEXHOJIOTHUS
[Ipodunb 4 «TexHoNnOruss XUMUYECKUX U HEPTEra30BbIX POU3BOICTBY

dopMbl 00yUCHHS: OYHAs, 3a0UHas
OO0beM IUCUMIINHEL:
B 3a4YETHBIX €QUHHUIAX: 3 3.€.
B akageMuyeckux yacax: 108 ak.u.

Durensc 2023



Pabouas mporpamma no aucuuruinae b.1.1.37 «Teopetnueckas 371eKTpOXUMUSD)
HanpaBiieHus:  noAarotoBku  18.03.01  «Xumudeckas  TEXHOJOTHs», MNPOodHIIb
«TexHonoruss XUMHYECKUX H HEPTErazoBbIX IMPOU3BOICTBY coCTaBjeHa B
COOTBETCTBUM C TpeOoBaHUsIMU DefepalibHOrO rocyJapCTBEHHOT0 00pa3oBaTeIbLHOTO
craHjgapta  Beicmiero  obOpazoBanus  18.03.01  «XumMuueckas  TEXHOJOTHS»,
yYTBEPKJICHHBIM Iiprka3zoM Munoopuayku Poccun ot 07.08.2020 NelO.

PaGouas nporpamma:

o0cy:xkIeHa W PeKOMEHJA0BAaHA K YTBEPXKICHUIO pelieHueM Kadeapbl
«Texnonorust u o0OpyAOBaHUE XUMHUECKUX, HE(PTETa30BbIX M MUIIEBBIX MTPOU3BOICTBY
oT «19» nronsa 2023 r., npotokon Ne 13.

3aBenyromiuii kadeapoit TOXII Silorurieo /TTeBkuna H.JIL./

on00pena Ha 3acenannn Y MKH ot «26» utons 2023 1., mpoTtokos Ne5.

IMpencenarens YMKH Silorsuiieon /TeBkuna H.JL//



1. Heau 1 3a1a4M OCBOCHUS AUCHUANIIMHBI

Ilenp mnpenonaBaHus OUCUUIUIMHBL (OPMHUPOBAHME 3HAHUM IO TEOPHUU
ANEKTPOXUMHUYECKHUX IPOLIECCOB, UX MEXAHU3MY, KHHETUKE M [0 METOJaM H3Yy4YECHUS
MEXaHU3Ma U KUHETHKH IEKTPOJHBIX IIPOLIECCOB.

3ajaun N3y4eHUs AUCIUIUIMHBL

- OCBOCHHWE HAyYHON TEPMHUHOJIOTUHN IEKTPOXUMUU;

- OCBOCHHME TEOPETHUYECKUX IIOJIO)KCHHMM, OCHOBHBIX YPABHEHUM pa3leiioB
TEOPETUYECKOU DIICKTPOXUMHUH;

- BbIpa0OTKAa HABBIKOB PACHO3HABAHMS JMMUTUPYIOIIEH CTaguU 3JIEKTPOJHOIO
mmpolecca;

- 03HAKOMJICHHE C METOAAMH U3YyUYECHUs] KHHETUKH DJICKTPOIHOIO IIPOLIECCa;

- BbIpa0OTKAa HAaBBIKOB OpraHu3alid, MPOBEACHUS HKCIEPUMEHTAJIbHBIX
HCCIIEIOBAHUM JJIEKTPOXUMHUYECKUX CHCTEM;

- BbIpa0OTKa HABBIKOB OIPENEICHUSI MapaMeTpPOB 3JIEKTPOJHBIX IMPOLECCOB IO
JKCIIEPUMEHTAIBHBIM JaHHBIM B 3JIEKTPOXUMUHU.

2. Mecto nucuumiinnel B crpykrype OIIOII BO

Hucnunnuna «TeopeTrueckast 2IEKTPOXUMUS» OTHOCUTCS K 00513aTeIbHON YacTH
bioka 1 «/lucuurinasl (MOAYIIN).

3. TpeGoBanus Kk pe3yjabTaTaM 0CBOECHUS JUCHUINTIMHBI

WN3ydeHne OHUCIUIUIMHBI — HampaBieHO Ha  (OPMHUPOBAHUE  CIICAYIOIICH
KOMIETEHIIUHN

OIIK-1 - CnocobeHn wu3ydarh, aHAIW3UPOBATH, HCIOIH30BATh MEXAHU3MBI
XMMHUYECKUX PEAKLNN, TPOUCXOASAIINX B TEXHOJOTMYECKUX MPOLIECCAX U OKPYKAIOIIEM
MHUPE, OCHOBBIBASICh HA 3HAHUSIX O CTPOECHHUU BEIIECTBA, MPUPOJE XUMUUYECKOW CBSA3U U
CBOMCTBAX Pa3JIMYHbIX KJIACCOB XUMUUYECKHUX JJIEMEHTOB



[lepedenp TUTAHUPYEMBIX PE3YJIBTATOB O0YUEHUS 10 JUCITUTIINHE, COOTHECEHHBIX
C TUTAHUPYEMBIMH pe3yJIbTaTaMU OCBOCHHSI 00pa30BaTeIbHOM MPOrpaMMBbl

Kox n HaumeHnoBaHue
KOMITETCHITHH
(pe3yapTaT OCBOCHMS)

Kox n HauMeHOBaHUE HHMKATOPA
JOCTUKCHHSI KOMITETEHITUT
(cocTaBIAOIIEH KOMIEHTEHITUHN )

HaumenoBanue nokasarens
OILICHUBAHUS
(pe3ynbTara 00y4deHus 1Mo
TUCIUILTNHE)

OIIK-1. Cnocoben
M3y4aTh,
aHAITM3UPOBATh,
HCII0Ib30BaTh
MeXaHH3MBbI
XAMHYECKHAX
peakuui,
MIPOUCXOJISIINX B
TEXHOIOTHYECKUX
npoiieccax u
OKpY’KaIoIlleM MUpe,
OCHOBBIBAasICh Ha
3HAHUSAX O CTPOCHUH
BEILIECTBA, PUPOJIC
XAMUYECKOH CBA3H U
CBOMCTBaxX
Pa3IMYHBIX KJIACCOB
XAMHYECKHAX
2JIEMEHTOB

N-11onk-1 CiocobeH u3ydarhb
OCHOBHEIE ITOHSTHS, 3aKOHBI
AJICKTPOXUMHH U (PU3UKO-
XAMHYECKHE OCHOBBI
AJIEKTPOXUMHYCCKHUX SBICHHUH U
MIPOLIECCOB, ONUPASCh HA 3HAHUS O
CTPOCHUH BEILIECTBA, MPUPOJIC
XUMHUYECKOM CBSI3H M CBOMCTBA
Pa3IMYHBIX KJIACCOB XUMHUYECKUX
9JICMCHTOB

3HATh: OCHOBHBIE I1OJIOKEHUS
TEOPUH PACTBOPOB JICKTPOJIUTOB;
OCHOBBI TEPMOJIMHAMUKHU
ANEKTPOXUMHYECKUX CUCTEM;
OCHOBHBI€ TOJIOKEHUS
AIEKTPOXUMHYECKON KUHETUKHU
IIPOLIECCOB BBIJIEIEHUS BOAOPOAA,
KHMCJIOPOJIa, METAJIOB, aHOIHOT'O
PacTBOPEHMS U TaCCUBALIUU
METaJlIOB;

YMETh: UCIIOJIb30BAaTh
TCOPCTUICCKHEC 3HAHUA 110
TCPMOIAUHAMHUKE 1 KUHCTUKE
SJICKTPOXUMHNYCCKUX ITPOLCCCOB AJIA
OCYHICCTBJICHUA
SKCIICPUMCHTAJIbHBIX I/ICCJIGIIOBaHI/Iﬁ
U UCIIBITaHUM PE3YyJIbTATOB,

BJIA/IeTh:HAaBBIKAMHU OpPraHHU3AlMH U
MIPOBEJICHUS KCIICPUMEHTAIBHON
paboTHI, ONMHUPAsICh HA TEOPETUICCKUE
3HaHUS, HABBIKU 00Pa0OTKH U
WHTEPIIPETAIMH YKCITEPUMECHTATHHBIX
pE3yNbTATOB.

4. O0beM TMCUUILTHHBI M BUAbI Y4e0HOi#i padoThl
ounasn popma odyuenusn

aKaJ1.9acoB
Bun yuebHol gestensHOCTH M0 CeMecTpaM
Bcero
S ceM.
1. AyTuTOpHBIE 3aHSTHSI, 4ACOB BCETO, B TOM YHCJIE! 48 48
* 3aHATHS JICKIITHOHHOTO THIIA, 16 16
* 3aHATHUS CEMHHAPCKOTO THIIA:
IPAKTUYECKHE 3aHSITHS 16 16
1a00paTOPHBIE 3aHATHS 16 16
B TOM YHCJIC 3aHATUS B (hOpME MPAKTUIECKON TOJITOTOBKU — —
2. CamocTosTenpHas paboTa CTYJCHTOB, BCETO 60 60
— KypcoBasi pabora (IpOeKT) - —
3.IIpoMexyTodHast aTTECTAIHS:
9K3AMEH, 3a4em ¢ OYeHKOU, 3ayem JK3aMeH
O0BeM QUCIUAIIINHEI B 3a4ETHBIX €IUHULIAX 3 3
OO0beM IUCIUILIMHEI B aKajl. dyacax 108 108




3a0unasn popma odyuenus

3aouHas popma oOydeHHS
110 UHIUBUIYATHHBIM
3aouHas popma oOydeHHS IUTAHAM B YCKOPEHHbIE
(axaz. 1acos) CpOKH (aKaJ. 4acoB)
Bun yaeOHoO gesTenpbHOCTH
1o 1o
Bcero ceMecTpam Bcero ceMecTpam
7 ceM.

1. AyauTopHbIe 3aHATHSI, YACOB 16 16
BCET0, B TOM YHCIIC:
* 3aHATHS JIEKIIMOHHOTO THUIIA, 8 8
* 3aHATHS CEMUHAPCKOTO THUIIA: - -
MIPAKTUYECKHE 3aHITHS 4
nabopaTopHbIC 3aHATHUS 4 4
B TOM YHCJIC 3aHATUS B (hopme
MIPAKTUYECKON TOJITOTOBKU - ]
2. CamocTosTenpHas padoTa CTYJEHTOB, 92 92
BCETO
— KypcoBasi pabora (IIpOeKT) - —
— KOHTpOJIbHAs paboTa + +
3.IIpomexyTouHast aTTeCTAIHS: HK3aMeH HK3aMeH
9K3AMeH, 3a4em ¢ OYeHKOl, 3a4em
O0beM QUCIUAIIINHEI B 3a4€THBIX 3 3
SIMHATIAX
O0beM QUCIUILINHEI B aKaJl. yacax 108 108

5. Conepxanue JUCUMILVIMHBI, CTPYKTYPHMPOBAHHOE 110 TeMaM C yKa3aHUeM
KOJIMYECTBA AKAJIeMUYECKUX YACOB M BUI0B YUYEOHBIX 3aHATHH

5.1. Coneprkanue TUCHMILIMHBI
Tema 1. Teopust 3J1eKTPOJIUTOB.
Bormpocsr: Teopus AJIEKTPOJIUTUYECKOHN JTUCCOLIMAIINH. HNon-gunonbsHoe
B3aUMOJICCTBUE B DJIEKTpoiuTax. MOH-MOHHOE B3aMMOAECHCTBUE B JIJIEKTPOJIUTAX.
HepaBHoBecHbIE sIBIEHUSI B pacTBOpax dJIEKTPOIUTOB: Auddy3usi, MUrpamus HOHOB,
3JIEKTPONPOBOAHOCTH YAEIbHAs, SKBUBaJIeHTHAsA. PacrinaBsl. TBepabIe 3E€KTPOIIUTHI.
Tema 2. OCHOBBI JIEKTPOXUMHUYECKO TEPMOJIMHAMUKH.
Bonpocel: DneKTpOoXMMHUYECKU TOTEHLMAl W PAaBHOBECHE HAa TpaHUIE dDJICKTPOJ-
pactBOp. OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIC PEAKIIMA M TIOHATHE DJIEKTPOIHOTO
nortennuana. Knaccudukanms amekTpoaoB. Kiaccudukarmus SIeKTpOXUMHYECKHX
nerneii. MeMOpaHHOE paBHOBECHE M MEMOPaHHBIN OTEHITHAI.




Tema 3./JIBoiiHo# 3jexkTpuyecknil cjao (IIC) m agcopOumMoHHbIe SIBJEHUS HA
rpaHule 3JIeKTPOA/ITeKTPOJIHUT.

Bomnpockl: DnekTpokanuispHbIe SIBIEHUA. EMKOCTh ABOMHOTO 3JIEKTPUYECKOIO CIOS.
[Torenuman HyneBoro 3apsaa. OCHOBHbIE MOJIEIbHBIE IPEACTaBIEHUs O cTpoeHun [12C
Tema 4.0CHOBBI JJIEKTPOXUMHYECCKON KHHETUKH.

Bomnpocer: 1IpoxoxkaeHue 3JIeKTPUYECKOro TOKa Yepe3 JIEKTPOXUMHUUYECKYIO CHUCTEMY.
3axonsl Papanes. Boixon BelecTBa mo ToKy. Bropuunbie u moboYHbIE MPOIECCH TPU
anektponuse. Kymonomerpsl

[Monspuzamus.  Ilepenanpsikenue. CKOpPOCTh  BAEKTPOAHBIX — peakuuil. Craaun
3JIEKTPOJHOrO Tpouecca. Jlumutupyromas craaus SJIEKTPOJHOW peakuuu. Buubl
IIEPEHANPSKCHU M.

[lepenanpspkenne auddysun. JlocraBka BellecTBa K IMO-BEPXHOCTH 3JIEKTPOJA
muddysueit, konpekuuerd u murpauuei. Koagppuunentsr nuddys3un, 3aBUCUMOCTb OT
cocTaBa JJIeKTpojuTa. 3MeHeHuWe KOHLIEHTpauMu BOJM3M  3JIEKTpojAa IpuU
npoxoxaeHnn Toka. OcHoBHble ypaBHeHus gudpdysun. VYpasHenus Duxka.
Huddy3roHnbiii  cinoi. YpaBHEHUS KOHIEHTPAIMOHHOW ToJIpu3anuu. BrusiHue
MUTPALMK TIPU pa3psjie KATHOHOB M aHUOHOB. Poiib nmepeMenuBanus B 1udPy3MOHHBIX
mpoleccax — KOHBEKTUBHOM  muddysum. 3aBucuMocTh  AUGPEHY3UOHHOTO
NEpEeHaIPsHKEHNs. OT BPEMEHHU B YCIOBUSX HECTAMOHApHOW MU(y3uu Npu 3alaHHOU
IUIOTHOCTU TOKa. XpoHonoTeHuuomeTpus. Teopus nud@y3noHHOro nepeHanpsHKeHus
Ha BPAIIAIOIIEMCS TUCKOBOM JJIEKTPOJE.

[Iepenanpspkenue nepenoca 3apsana. OCHOBHBIE — MOJIOKEHUS TEOPHUM SJIEMEHTAPHOIO
aKTa paspsja.

3aBUCHUMOCTh CKOPOCTH DJIEKTPOXMMHMUYECKOM pEakuuu OT TMOTEHIMana. BbsIBox
YPaBHEHMUS MOJAPU3ALMOHHONW KPUBOW. YPaBHEHHE IMOJIAPUZALUOHHON KPUBOM INpH
MaJbIX NepeHanpsbkeHusX. YpaBHeHue Tadens i BbICOKMX mepeHanpsikeHud. Tok
oOMeHa, K03(pPUIMEHT nepeHoca, UX OIpeaeseHre U3 MOJSPU3ALMOHHBIX U3MEPEHU.
OcHOBHBIE 3aKOHOMEPHOCTH 0€30aphepHBIX U 0€3aKTUBAIIMOHHBIX MTPOIIECCOB.
KuHeTnka CiI0KHBIX AJIEKTPOIHBIX MpoueccoB. CTaJuKHBIE 3IEKTPOIHBIE ITPOLIECCHI.
Jlumutupyromas cragus. Kpurepuu CIOXHBIX 3IEKTPOIHBIX IpoueccoB. Kaxymuiics
koahdunreHT nepenoca. [lonspuzanmoHHbie KPUBbIE.

Ilepenanpspkenue  BelaeneHuss Bogopoada. OCHOBBI  TEOPHUH  3JIEKTPOBBIIEICHUS
BOJIOpoAa. MexaHu3M BbBIICIEHUS BOAOPOAA W3 KHUCIIOW, HEUTPAJIbHOW U ILIEIOYHOM
cpenbl. Teopus 3aMenNIEHHOTO pa3psla, 3aMEAJICHHOM pEeKOMOMHAUWU M 3JIeK-
TpoXuMUYeckor npecopOumu. YpaBHeHuss Tadens, Donbmepa, I[elipoBckoro.
YpaBHeHue TOJNSPU3ALMOHHOW  KpuBOW. Pacuer BenuuMHBI TOKa  OOMEHa,
kod(pdunrenTa nepeHoca o ypaBHeHuto Tadens. Bausinue marepuana snektpoaa, pH
U KaTMOHO-, AHUMOHOAKTHUBHBIX, HEUTpabHBIX [IAB B pacTBOpe Ha mepeHanpsiKeHUe
BBIJIEJIEHUS BOJIOPOIA.

OCHOBHBIE 3aKOHOMEPHOCTH 3JEKTPOXMMHYECKOIO BBIACIECHUS W  PAaCTBOPEHUS
MeTaioB. BO3HMKHOBEHHE METAITMYEeCKON (a3bl B MpoLEecce IEKTPOOCAXKICHUS Ha
MHOPOJHOW moy10kKe. COBMECTHBIN pa3psii HOHOB JBYX METAJJIOB C COM3MEPUMBIMU
CKOpPOCTSIMU. MeTo1bl CONMMIKEHUSI TOTEHIIUAIOB BbIIEISIOUIMNXCS METAIJIOB.

Tema 5.AHOAHOe pacTBOpeHUe MeTALI0B. [laccuBanus MeTasuioB.



Bonpocel: AHoaHOE pacTBOpeHHE METAIOB. MexaHu3M M KUHETHMKa Mpolecca.
3amejyieHue aHOHOTO PACTBOPEHHUS METAJUIOB MPU XEMOCOPOIIMH KUCIOPO/Ia.
Asnenne naccuBanuu. CoBpeMeHHbIE TEOpUHU MmaccuBaii. Ma3oBbie U aJICOPOITMOHHBIC
MaCCUBHUPYIONIUE CJIOU. METOAbl HCCIETOBAHUS UX COCTaBA U TOJIIUHBI.

5.2. Pa3aenbl, TeMbl JUCHUIIIMHBI M BUbI 3aHATHI

ouHas gpopma odyuenusn

Buner 3aHsTHIA, BKITIOYAsi CAMOCTOSITeNbHYIO padoty | Kox manukaropa
CTYJICHTOB (B aKaJ.4acax) JOCTHKEHUS
HaumenoBanue 3aHATHUS 3aHATUS caMoc— KOMITETEHIIUH
No paszena, TeMbl JIEKIMOHHOIO TUIA | CEMHUHAPCKOIO | TOSTENbHAS
n/m JUCLUILINHBI TUNA / U3 HUX B pabota
dbopme
MPAKTUYECKOU
MOJITOTOBKH
Cemectp 5
1. Tema 1. Teopus 4 4/- 10 WN-11omk.1
3JIEKTPOJIUTOB
2. | Tema 2. OCHOBBI 2 6/- 12 WN-11omk1
ANEKTPOXUMUYECKOM
TEPMOJANHAMUKH
3. Tema 3 I[BOfIHOfI 2 - 10 I/II[-llOHK.]_
AJIEKTPUYECKUM CJIOU |
a7ICOPOITMOHHBIC SIBJICHUS
Ha TpaHUIEe
AIEKTPOJI/3TEKTPOIUT
4, Tema 4 OCHOBBI 6 18/- 10 N-11omk.1
BJIEKTPOXUMHUYECKON
KHHETUKH
5 Tema 5 Amnopgnoe 2 4/- 10 N-11omnk-1
pacTBOpPEHHE METAJLJIOB.
[TaccuBarus MeTajuioB
Uroro 16 32 60




3aounasn popma odyuenusn

Bunel 3ansTHiA, BKIIIOYasi caMocTosITenbHyt0 paboty | Kox unnukaropa
CTYJEHTOB (B aKaJ.4acax) JOCTHKECHUS
HaumenoBanue 3aHATUA 3aHSATUS camoc— KOMIIETEHIINH
paszena, TeMbI JEKIIMOHHOTO THUIIA | CEMHHAPCKOTO | TOSATEIbHAs
No JUCIUILTAHBI TUMA / U3 HUX B pabota
n/m dopme
MPaAKTUYECKOU
3aoynas / UI1Y MOITOTOBKH
3aounas / 3ao0unasn /
uiry Hiry
Cemectp 7
1. Tema 1. Teopus 2 2/- 12 N-11omk-1
ANEKTPOJIUTOB
2. | Tema 2. OCHOBBI 2 2/- 20 N-11omk1
ANEKTPOXUMUYECKOM
TEPMOTUHAMUKHU
3. Tema 3. JIBOMHOM 2 - 20 N-11omk-1
BJIEKTPUYECKUM CIIOW H
a7IcopOLIMOHHBIE SIBICHUS
Ha rpaHuIe
AIEKTPOJ/ITEKTPOIHUT
4, Tema 4. OCHOBBI 2 4/- 20 WN-11omk1
ANEKTPOXUMUYECKOM
KHHECTUKH
5 Tema 5. AHonHoOe - 2/- 20 N-11omk-1
pacTBOpeHHE METaJIJIOB.
ITaccuBarus MeTaIOB
Hroro 8 8 92
5.2. llepevyeHb NPAKTHYECKUX 3AHATHH
Ne | HaumenoBanue pasznena, HanmenoBanue O06beM OUCIMIUIMHBI B aKaJl. yacax
n/m TEMBbI TUCITUTUINHBI MPAKTUYECKOTO 3aHATUS OuYHas |OYHO-3a04YHasi| 3a04yHas
dbopma dbopma dhopma
oOydeHus | oOydeHus/ | oOydeHwms /
151004 UIty
(npu Hanuuuu) (npu
Haau4uu)
Tema 1. Teopus | MonHBIE paBHOBecUs B
AJEKTPOJIUTOB pacTBopax dSJIEKTPOJIUTOB. 2 -
HepaBHOBeCHbIE SIBICHUS B 2
pacTBOpax AMEKTPOIUTOB.
Pemenue 3anau
Tema 2. OcHosbnl | Knaccudukanus
AJIEKTPOXUMUYECKOMH AIIEKTPOJIOB: SIEKTPOIBI I, 4 2
TEPMOJIUHAMUKHU I poma, oxucauTenbHO-




BOCCTaAaHOBHUTCIIbHBIC

AIIEKTPOJIBI, ra3oBbIe,
MOHCEJICKTUBHBIE,
(EepMEHTHBIC  AIEKTPOIBI.

Pemenne 3agad nmo temam.
IIpoBenenune cemuHapa

4 | Tema 4. OcHoBbl | CemMuHapsl 10  TEMaM: 8
ANEKTPOXUMHUYECKOI «Audpdy3nonnas
KUHETHKH KUHETHKA, «Kunernka
3aMEeJICHHOTO  pa3psaiay,
«DIEKTPOOCAKICHHE
METAJIJIOB U CILIABOBY.
Penrenne 3amau.
5 | Tema 5. AHonHoe | AHOIHOE pacTBOpeHue 2
pacTBOpEeHHE  METAJUIOB. | METaJLIOB. [TaccuBanus
[TaccuBarus MeTaIIOB METAaJUIOB.
Pemenne 3agau
HToro 16 4
5.4. IlepeyeHs J1a00paTOPHBIX PadOT
Ne | HammeHoBanwme pasjena, HaumenoBanue OO0beM TUCIMILIMHBI B aKaJl. Yacax
/1 TEMBbI TUCIUTUTMHBI nabopaTopHOM PabOTHI OYHast OYHO-3a0YHasi| 3a04yHas
dbopma dhopma dbopma
oOyuyenuss | oOydenusi/ | oOy4eHus /
Uity 1%100%
(npu (npu Hanuuuu)
HAau4uu)
1 | Tema 1. Teopus | Usmepenue 2 2
AIIEKTPOJIUTOB AIIEKTPOIPOBOTHOCTH
AJICKTPOJIUTOB
2 | Tema 2. OcHossl | 1. M3mMepenue 4 2
IEKTPOXUMUYECCKOM MOTEHIINAJIOB AJICKTPOIOB
TEPMOJIUHAMUKHU | pona, okucIUTEIHHO-
BOCCTAHOBHUTEIIBHBIX
AIIEKTPO/IOB
2. Onpenenenue
KO3 PHUIIMEHTOB
AKTUBHOCTH METOJIOM
SJ1C
3 | Tema 4. OcHoBbl | 1. OnpenencHue BuIa 8
AIIEKTPOXUMUYECKOM MOJISIPU3AIUU
KHHETUKH AIIEKTPOXUMHUYECKOTO
npoliecca MeToI0M
TOJIIPU3AIMOHHBIX
KPHUBBIX.
2. KoHlleHTpanmoHHast
MOJIIPU3AIIHSL.

3. Ilepenamnpsixenue
BBIJIEJIEHUS BOJIOPOJIA




4 | Tema 5. AHonHOe | AHOIHAS ITacCUBaLS 2
pacTBOpPEHHE METAJUIOB. | METAJIJIOB
ITaccuBanus METAJIIIOB
Hroro 16 4

5.5. 3apaHus 1JIA CaMOCTOATEIbHOM Pa00ThI CTYACHTOB

HaumenoBanue
pazzena, TeMbl
IIUCUATUINHBL

3agaHusl, BONPOCHI, AJIs
CaMOCTOSITEJILHOTO U3yUeHUs (3aaHmsl)

OO0beM QUCIUIIMHEI B aKal.

qacax

OuHas

dbopma

o0y4eH
usi

OYHO-
3a049Hast
dbopma
oOy4eHus
/ NITY

3a04YHasn

dbopma
o0y4eHus
/ AITY

Tema 1.
AJIEKTPOIUTOB

Teopust

Yucna
HOJIHOU

CoipBaTanysi.
['panuna

COJIbBATAIUU.
COJIbBaTaIUU.
DHeprus COJIbBATAIUU.
DIEKTPOIPOBOTHOCTD. [Tyt
MOBBIIICHUS ANEKTPOIPOBOTHOCTU
pacTBOpOB. Pacnnasel. TBepubie
ANEeKTpoNuThl. [IpoBOIUMOCTE TBEPABIX
JJIEKTPOJUTOB. METONbl  HU3MEpPEHUS
ANEKTPONPOBOJIHOCTH, YHCEI IEPEeHOCA.

10

12 /-

Tema 2. OCHOBBI
3JIEKTPOXUMHYECKOM
TEPMOJIUHAMUKH

[TonsiTue IIOBEPXHOCTHOTO,
BHYTPEHHETO, BHEIIHEro MOTEHIHAIOB.
lanpBanu-noreHunan. PaBHOBecue B
ANEKTPOXUMHUYECKOI LEeMu.
DNEeKTPOABUKYIIAS cuia BOO0).
MeTtopl OIpeeIeHUs S/1C.
KoHueHTpannoHHbIe e ¢ IEPEHOCOM,
6e3 nepeHoca. Juddy3noHHbIi
noteHnman.  Jmarpamma  oOmacteit
ANEKTPOXUMHUUYECKOM yYCTOMYHUBOCTH
Boael. Merox OJAC mist ompeneneHus
KO3((DUIIMEHTOB  aKTHUBHOCTH, YHCEIN
nepeHoca.

12

20 /-

Tema 3. JIBoiiHOM
ANEKTPUYECKUNA  CIIOU
U a/IcOpOLIMOHHBIE
SBJICHUS Ha TPaHUIE
AIIEKTPO/IIEKTPOTUT

AJnCOpOLIMOHHBIE SIBJICHHUS Ha TpaHUIIE
paznena ¢a3. IloreHuman HyneBoro
3apsa. ACOpOLIMOHHBIIM METOH
W3y4YCHUS J2C. Wneansuo
MOJISIpU3yEMbIE, HETOJISIPU3yEeMbIE
anektpoabl. Emkxocte [I2C. Mertoast
n3yuenus [19C.

10

20 /-

Tema 4. OCHOBBI
ANEKTPOXUMUYECKON
KHUHCTUKHU

Kunernka 5JIE€KTPOJHBIX MPOIECCOB.
PaBHOBecHOE u CTallMOHAPHOE
COCTOSIHUE AIEKTPOXUMHUYECKON
CHUCTEMBI: TPOLIECCHl Ha JJIEKTPoAax,
PaBHOBECHBI MOTEHUIHAJ, MOTEHIHA
I0JT TOKOM, TOK OOMEHA, KATOAHBLIA H
aHOAHBIM TOK. (OCHOBHBIE MPOILIECCHI,
MOOOYHBIE MPOIIECCHl MPHU DIEKTPOIH3E.
OmpeneneHne BETWYUHBI BBIXOJA IO
TOKy. 3akoHbl Dapajes, ompeneireHue

10

20 /-




BEITMYHHBI 3JIEKTPOXHUMHYECKOTO
SKBHUBAJIEHTA BEIIECTBA, YYaCTBYIOLIETO
B 3JIEKTPOJIHOM MPOLIECCE.

[IepenanpsikeHne 3JIEKTPOXUMUYECKUX
npoueccoB. CTaguiiHble 3JIEKTPOIHBIE
npoueccbl. Jlumurtupyromas — cragus

3JIEKTPOTHOTO mporiecca.
Knaccudpukanus MOJISIPU3AIUOHHBIX
sBiaeHul.  OnpeneneHue  BEIUYUHBI
MOJISIpU3aIUH, nepeHanpsHKeHust

ANEKTPOAHOTrO Mpolecca. MacconepeHoc
3apsDKEHHBIX YaCTHUIl B PaCTBOPE.

Pacuer mnepenanpsokenus auddysuu,
TOKa muddys3uy, TOJIILIUHBI
muhPy3nOHHOTO CITOSI.
[lepenanpsokenue mepeHoca  3apsja.
XuMHuecKoe nepeHanpsiKeHue.
Jlumutupyromas cTaaus.
[TonspusannonHoe ypaBHeHue. Pacuer
BEJIMYMHBI TOKa 0OMeHa, Koddduimenrta

IepeEHoOCa, MopsAaAKa XAMHYECKON
peakuuu 1[0  SKCHEPUMEHTAIbHBIM
JaHHBIM.

CwmemianHas KHUHETHKA
BJIEKTPOXUMHUYECKHUX IIPOLIECCOB.

[Ipu3Hakn  CcTagUHOTO  TPOTEKAHMS
JJEKTPOIHON  peakiuu. Hanoxenue
nepenanpsikenust uddys3un u nepeHoca
3apsna, AIEKTPOXUMUUYECKOTO
MepeHanpsHKeHUsT 1 XUMU4eckoro. Bupg
MOJISIPU3AIIMOHHON  3aBUCUMOCTH  TIPH
CMEIIaHHOM KUHETHKE D3JIEKTPOIHOTO
rpoiiecca.

Kunetnka  CIOXHBIX  3JIEKTPOAHBIX
MPOIIECCOB.

[lepenanpsixenue BBIJICTICHUS
BOJIOpoJia. BimsHue Ha MeXaHU3M
BBIJICJICHHS] BOJOPO/Ia COCTaBa pacTBoOpa,

MaTepuaia AJIEKTPOJIA, pexxumMa
ANEKTPOIIN3A. UcnpaBnennsie
TadeneBckue 3aBUCHUMOCTH,

0e3aKTHUBAallMOHHbIE U 0Oe30apbepHble
nporeccel.[lepenanpspkeHre BIICTICHHS
KucaopoAa. BiusHHMe Ha MeXaHu3M

BBIIEJICHUS KHCIIOpOJIa cocTaBa
pacTBopa, MaTepuana INEKTPO/a,
TEMIIEPATYpPhI, PEKUMaA IJICKTPOJIH3A.
Omnpenenenue KHHETHYECKHUX
rapaMeTpoB peaknun BBIIEICHUS
(okucneHus) KHCJIOpOJia H3

MMOJIAPU3aTHUOHHBIX PI3MCpCHPII>i.




Tema 5. AHoaHOe | AHOJHOE€  pacTBOPEHHE  METaJUIOB, 10 - 20/-

pacTBOpeHHe KOPPO3UOHHBIE MIPOLECCHI.

METaJIIOB. [TaccuBanus METaJIIOB.

[TaccuBanust MmeTaoB | AncopOLHOHHO-3JIEKTPOXUMHUYECKHMA
MEXaHHU3M [acCUBAIIHU.

AJnlcopOLIMOHHAsT aKTUBAIUSl U MacCHU-
Ballis METAJUIOB aHMOHaMu. BiamsaHue
cocTaBa  pacTBopa M  CKOPOCTH
pacTBOpEHHS MeTajlia Ha €ero
maccuBanuio. CoyieBass ITaCCHUBHOCTD.
CoBpeMEHHBIC TEOPUHU TIACCHBAIUH,
KojeOaTelIbHbIC OKHUCJIUTCILHO-
BOCCTaHOBUTEJIbHEIE MIPOIIECCHI B
OKCHJHBIX IICHKAX.

DIIEeKTPOBOCCTAHOBIICHUE AHMOHOB.
[TonspuzannonHbie KpUBBIC
3JICKTPOBOCCTAHOBIICHUS AHHOHOB.
Pacuer KUHETHYECKUX

XapaKTEepUCTUK B 3aBUCUMOCTH OT
YCIOBUM D3KCIIEPUMEHTA MU CTPOCHHUS
JIBOMHOTO JJIEKTPUYECKOTO €i10si. Touku
HYJIEBOTO 3apsija.

DNEKTPOXUMHUECKOE BbIJIEIECHNE
MeTaJuioB. Teopusi KaTOJHOTO
BHeApeHus. [lepenanpsxeHus
KpucTtaumzauuu. OnpeaeneHue
MEeXaHHu3Ma 3apo/iblilieo0pa3oBaHus,
JUMHUTHUPYIOIIEN CTauu Ipolecca 1o
9KCIIEpPUMEHTAJIbHBIM JaHHBIM. PacyeT
pa3MepoB KpUCTAININYECKUX
3apoJIbIIEH, UX KOJIMYECTBA.
Ob6pa3oBaHue ANEKTPOJIUTHYECKUX
cniaBoB.  OCOOEHHOCTHM ~ KMHETUKH
napajuieIbHbIX 3JIEKTPOXUMHUUYECKHUX
peaKuuii: YCIIOBUS MPOTEKaHUs,
pacnpeesieHue MIOTHOCTH TOKa MEXIY
NapajuieIbHbBIMU peaxKusMu.
CoBMeCTHBIN pa3ps i IPUMECEH.

B pesynbTare ocBOeHMs 3a/laHUI caMOCTOSITENbHON pabOThl CTYACHT JOJKEH YMETh pellaTh 3ajauu
[0 U3YYEHHBIM T€MaM, MOATOTOBUTHCA K NMPAKTUYECKHM 3aHATHAM, a Takxke K 3au€ry. Ha ocHoBe
M3y4YEHHOI'0 Marepuaja CTYACHT JOJDKEH BBIIOJHUTH IMCBMEHHBIEC 3aJaHUS B BHJE MOJIYJIECH, Kak
MIPOMEKYTOYHOI'O KOHTPOJISI 3HAHUM.

6. PacueTrHo-rpadguueckas padora
Pacuemno-epaguueckas paboma ne npedycmompena.

7. KypcoBas paGora
Kypcosas paboma ne npedycmompena.




8. Kypcosoii npoexr
Kypcosoii npoexm ne npedycmompen.

9. KonrpouabHas padora

Konmponvnas paboma npedycmomperna no 3aounoii ghopme 0oyueHus1
[Ipenycmotpena | KOHTposibHass paboTa, BKIOYAMOIIAs TEOPETUUYECKHUE BOIPOCHI U
pacueTHble 3amaur. OHa BBIMOJHSAETCS B COOTBETCTBUM C pa3pabOTaHHBIMU
METOANYECCKUMU YKA3aHHSIMHU.

10. OueHoYHbIe cpeacTBa Uil TPOBeIeHUS] TEKYLIero KOHTPOJIsl M
NMPOMEKYTOUYHOM ATTeCTANNH

OnenuBanne  pe3yiabTaTOB  OOyYeHHMs] 1O  JUCHUIUIMHE W ypPOBHSA
c(hOPMHUPOBAHHOCTH KOMIIETCHIIUN (YaCTU KOMIIETCHIIMU) OCYIIECTBISICTCS B paMKax
TEKYILIETO KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTECTALIMM B COOTBETCTBUU C
@OHAOM OLIECHOYHBIX CPEJICTB.

Jlnst OolleHKM 3HAHWM, YMEHHM, HABBHIKOB M (WJIM) OIbITA JEATEIHbHOCTH,
XapaKTEepU3yIOMIUX ATanbl (HOPMUPOBAHMSI KOMIIETCHIIMM B TMPOIIECCE OCBOCHUS
mucrutuinabl b.1.1.37 «Teopetrdeckast 2IeKTPOXUMUS», TPOBOAUTCS MPOMEKYTOUHAs
aTTecTanusl B BUJE dk3aMeHa (Scemectp). [Ipouenypa oneHuBaHUS 3HAHHWM, YMEHUI,
HAaBBIKOB 10 JUCHUIUIMHE BKJIOYAET YYET YCHEHIHOCTU BBINOJHEHUS 3aJaHHi
MPAKTUYECKUX 3aHSATHUN, CaMOCTOATEILHOM paloThl, J1a0OpPATOPHOIO MPaKTUKyMa,
3aJlaHUN MOJyJIeH, TeCTOBBIX 3aJaHui U crady ’k3ameHa (5 cemectp). [lpakTuyeckue
3a/laHUsl CYUTAIOTCSl YCIEIIHO BBIMOJHEHHBIMU B CIIy4ae ydacTHsi OOydYalomierocs B
VHJUBUAYAJIbHOM WJIM TPYNIIOBOM BBHITIOJIHEHUU 3aJaHUM, MPEAOCTaBJICHUS OTYETA,
BKJIFOYAIOIIIETO pellIeHHbIC U oopmileHHBbIC 3afaHus. [1Ikana olleHUBaHUS - «3a4TEHO /
He 3auTeHo». «He 3auTeHo» cTaBUTCA B cllydae, €ciiu oOy4aroluiics He y4acTBOBAJI B
paboTe Ha 3aHATUU, 3aJaHUS 3aHATUN BBHIMOJHEHBI HEMpaBWIbHO. CaMOCTOATENbHAs
paboTa cunMTaeTcs YCIEIHO BHITIOJHEHHOH, B ClIy4ae eCJIM MpopaboTaH TEOPETUIECKUN
MaTepHall 1Mo Kak10i Teme. 3a1anusi COOTBETCTBYIOT MyHKTY 9 pabodeit mporpammbl. B
KOHIIE CeMeCTpa OOy4YarolIuiicss MHCHhMEHHO OTBEYaeT Ha TECTOBBIC 3aJaHUs,
COJZIEpIKallli€ BOMPOCHI MO M3y4eHHOMY Marepuany. OIEHMBAaHUE TECTOBBIX 3aJaHUMN
POBOJUTCS 1O TMPUHIUITY «3a4TE€HO» / «HE 3auTeHo». B KadecTBe KpuUTEpHEB
OIICHUBAHUS UCIOJIb3YeTCS KOJMYECTBO MPABWIBLHBIX OTBETOB. [Ipu oTBeTe Oosee ueM,
Ha 50% BONpPOCOB BBICTABIACTCS «3aYTEHO», B CIIy4a€ MEHBIIETO KOJUYECTBA
MPaBUJIHBIX OTBETOB CTABUTCS «HE 3aUTCHOY.

K »sx3ameny (5 cemecTp) Mo JUCHUIUIMHE OOydYarolIuecs IOMYCKAIOTCS MpU
YCJIOBUU BBITIOJIHEHUS 3aJlaHUN MPAKTUUECKUX 3aHITHH, MPOpadOTKe TEOPETHYECKOTO
Marepuaga 1Mo KaXJOW TeMe B COOTBETCTBHM C IMYyHKTOM 9 pabodeil mporpammsi,
BBITIOJTHEHUH JTA00PAaTOPHOTO MPAKTUKyMa, YCIICIIHOM HaMKCaHUE TECTOBBIX 3aJIaHUM.

DK3aMEH cllaeTcs YCTHO, TO0 OwmiieTaM, B KOTOPBIX MPEJCTABICHBI BOMPOCHI U3
nepeunss «Bompocel s sk3aMmeHay». OICHUBAHHE TPOBOJUTCS MO S5-TH OayUTBHOM
mKajge. YpPOBEHb OCBOCHHUS MaTepuaja CTyACHTaMH Oa3upyercs Ha CIeAYIOIIHNX
KPUTEPUSIX:

«OTINYHO» CTABUTCS, €CIIH:

1. [TonHO packpsITO conepkaHue MaTepraia B 00bEME TPOTrPaMMBI.



[\

. UéTKO 1 TpaBUIILHO JTaHbI ONIPEACIICHUS U PACKPBITO COJICPKAHUE.
. OTBeTh 000CHOBaHBI MPAKTUYECKUMH MPUMEPAMHU.
. OTBET CaMOCTOSITENIbHBIN.
«XO0poI110» CTaBUTCS, €CIIU:
1. PackpbIiTO OCHOBHOE COJIep KaHKe MaTepuara.
2. B OCHOBHOM TpaBUJIBLHO JIaHbI ONPEACIICHUS, TOHSATHUS.
3. OTBET CaMOCTOSITEIbHBIMN.
4. Marepuai u3105KeH HEMOJIHO, IIPU OTBETE AOIMYIICHBI HETOYHOCTH, HETPYObIe
OIMOKH, HApYIIEHA MTOCIEI0OBATEILHOCTD U3I0XKEHUS. JlOMyIIeHbI HeOObIITHE
HETOYHOCTH B BBIBOJAX U MUCITOJIH30BAHUN TEPMHUHOB.
«Y TOBIETBOPUTEIILHOY CTaBUTCS, €CIIH:
1. YcBOEGHO OCHOBHOE COZIEpKaHMEe MaTepuaia, HO U3JI0KEHO (pparMeHTapHO, HE BCeraa
MOCJIETIOBATEIILHO.
2. OnpeneneHus: ¥ MOHSTHS TaHbl HEYETKO.
3. Jomy1ieHsl OIIMOKU IpU 0O00CHOBAHUM OTBETA MPAKTUYECKUMHU ITPUMEPaMHU.
«HeynoBneTBOpUTEIHLHOY» CTABUTCS, €CIIH:
1. OcHOBHOE coziepKaHUE Y4eOHOTO MaTeprala He pacKphITO.
2. He nanbl OTBETHI Ha IOMIOJHUTENIbHBIE BOMPOCHI MPENOAaBaTENs.
3. Jomymensl rpyOble OMMUOKH B ONPECICHUSIX, HE MPOBEJACHBI TNMPAKTHUECKHUE
IPUMEPHI.

RIS

Bomnpocsl k 3k3amMmeny
3akoHbl Papazes, JNEKTPOXUMUIECKUN YIKBUBAJICHT.
PaBHOBECHBIN M CTAIMOHAPHBIN MOTEHIINAIBI.
Craguu cyMMapHOTO JIEKTPOJAHOTO mpoliecca. JIMMUTUpyroias craaus.
[Tonspuzanus, nepeHanpskeHue. Buapl nepeHanpsKeHnuin.
CrocoObl  JIOCTaBKM pPEarupyromiero BeIIeCTBA K IMOBEPXHOCTU IJIEKTPOJA:
b dy3us, MUTpans, KOHBEKITUS.

6. Tlonspuzarmonnas kpuBasi pu 1u(Py3nOHHOM MEepeHaATPSKECHUH.

/. YpaBHEHUE MOJHOUN MOJISAPUZALUOHHON KPUBOIA.

8. VYpasnenue Tadems. [InotHOCTh TOKa 0OMeHa; KOd(DPHUIIUEHT MepeHoca.

9. beszbapbepHbie 1 0€3aKTUBAIIMOHHBIE MPOIECCHI.

10. XpoHoamiiepoMeTpus.

11. XpoHOBOJbTAMIIEPOMETPHUSI.

12. Xponomnorenuuometpus. [lepexoiHoe BpeMsi JIEKTPOIHOTO Mpoliecca.

13. Omnpenenenue npeaenbHOro Toka 1uddy3un u3 noisipu3aliuOHHON KPUBOK.

14. TlepeHanpspkeHUE KPUCTAUIM3ALMK, ONPEACIICHUE W3 TallbBAHOCTATUYECKUX
KpUBBIX. JIByMepHbIE U TpEXMEpHbIC 3apOJIbIIIN, KPUTEPUU OMNPEACICHUS U3
AKCIIEPUMEHTAJIbHBIX JaHHBIX.

15. I'padmueckoe m3oOpakenne ypaBHeHue Tadens. Pacdyer kuHeTHYECKHX
napaMeTpOB CTaauu nepeHoca 3apsa (ip ¥ o) Mo MOJIIPU3ALMOHHBIM KPHUBBIM.

16. Peakuuu BbIZIeTICHUS] BOJAOPO/Ia U3 KUCIIOW, HEUTPAIIBLHON U IEJIOYHOMN CPE/I.

17. 3amenneHusiii  paspsii, 3aMeUICHHAs ~ pPEeKOMOMHAIMS W 3aMeJjICHHas
AIEKTPOXUMUYECKAS IECOPOIUs P BBIIECIEHUN BOAOPOIA.

W E



18. Ilepenanpspkenue Bojopoaa. BnmstHue maTtepuana karoja Ha MEpEHANPSIKEHUE
BOJIOpO/A.

19. Bnustaue pH, coctaBa pacTBopa Ha IepeHanpsskeHUue BOA0po/Ia.

20. MexaHu3M BbIJICJICHUS KUCIIOPOJia U3 HEUTPAIBHOM, IIETOYHOM U KUCIION CPEeJIbI.

21. MexaHu3M BbIJICTICHUS KUCIIOPO/Ia YePe3 MOBEPXHOCTHBIE OKCHU/IBI.

22. IlepenanpspkeHue Kuciiopojaa. BiusHue mMarepuana aHoja Ha IepeHaIpsHKEHHUE
KHUCJIOpO/Ia.

23. Kopposuonnsie nporiecchl. ConpspKEeHHBIE IIEKTPOXUMUYECKHUE PEaAKITUH.

24. MexaHu3M aHOJHOTO PACTBOPEHHS METAJUIOB. SIBJIeHNE MTaCCUBAIMK METAIIJIOB.

25. Tlonsipu3anioHHasl KpuBasi aHOJHOTO MACCHUBUPYIOLIETOCs MeTaia. Teopuu
MacCHUBalIUU.

26. CelIeKTUBHOE PAaCTBOPEHHE CILJIABOB.

27. DNEKTPOBOCCTAHOBIICHHE aHWOHOB. [lonspu3annoHHas 3aBUCUMOCTb.

28. OCHOBHBIC CTaguU DJJICKTPOOCAKIACHUS METANIOB Ha JKUIAKOM M TBEPAOM
3JeKTpojie. BiusiHue coctaBa pacTBOpa Ha 3JIEKTPOOCAKACHUE METAIIIOB.

29. DIIEKTPOOCAXKICHHE META/NIOB Ha OJHOMMEHHOW W WHOPOJIHOM IOJJIOXKKE.
OpueHTupyolee AHCTBUE MOJIOKKH U CTPYKTypa OCaJIKOB.

30. . lenonsipu3aiiysl ¥ CBEPXIOJISIPU3ALIHSL.

31. DnexTpoocaxxaeHue CILJIaBOB. MeTobl COMKEHUS MMOTEHIIUAJIOB
pa3psKAOUIMXCSI HOHOB. 3aBUCHMOCTbD ITOTEHITMAJa CIIaBa OT €ro COCTaBa.

11. YueGHO-MeTOAUYECKOE O0ecTiedeHUue TUCHUTIIMHBI
11.1 PekomeHayemasi JJuTeparypa

1. Teoperuueckas snexkrpoxumus . yaeOHuk / A.JI. PotunsH, K.M. TuxoHoB [u
ap.]. - 2-e u3g., nmepepad. u goi. - M. : Cryaenr, 2013. - 496 c¢. Dx3emiuispsl Bcero: 10

2. Pongyrun B.M. ®usukoxumus MOBEpXHOCTH: y4deOHUK-MoHorpadus / B.U.
Ponnyrun. - 2-e wsn., ucnp. - Homrompyansiii: WM "Warennext", 2011. - 568 c.
DK3eMIUISIpbI BCEro: 9

3. Teopust U mpakTHKa AICKTPOOCAKICHUS METAIIOB [DJIEKTpOHHBIN pecypc] /
0. /1. T'amOypr, J. 3anrapu ; mep. ¢ aHrI.-DJ. U31.-DJNEKTPOH. TeKCTOBbIe aaH. (1
daiin pdf : 441c.). - M. : BUHOM. JlaGoparopus 3uanwmii, 2015. - Cucrem. TpeboBaHuUs:
Adobe Reader XI ; AKpaH 10". Peoicum docmyna:
http://www.studentlibrary.ru/book/ISBN9785996329014.html

4. Canem P.P. ®Ousnueckass XuMus: Hadajla TEOPETHUYECKOM JIIEKTPOXUMUU /
P.P.Canem. — M.: Komknura, 2010. — 320 c. Dk3eMIUIIpbI BCEro: 8

5. Barouxkuii B.C. OcHoBslI 25iekTpoxumun: yueb. nocooue / B.C. baroukuii. - M.:
Xumus, 1988. - 400 c. Dxk3eMIuIsipel Bcero: 23

6. Jlykomckuii FO.5. ®Ou3nko-XUMUUECKHE OCHOBBI AJICKTPOXUMUU : YUCOHUK /
0. 4. Jlykomckwuit, FO. JI. I'amOypr. - 2-e wusn., ucnp. - Jonronmpymusni : WJ|
"UnaTennekt", 2008. - 424 c. Dx3eMIUISIpbI BCero: 9

7. BBenmenune B OMO3IEKTpOXMMHIO: y4eb. mocobme it ctyn. Hamp. 240100
"XuM. TexHosiorugs u  Owmorexmomorus" wu  cmerm. 240302  "TexHomorus
anekrpoxumudeckux np-B" / E. B. Uennonra, C. C. IlonoBa; Capar. roc. TexH. yH-T
(CaparoB). - Caparos: CI'TY, 2009. - 90 c. Dx3emmisipsl Bcero: 40



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

8 Uennosa E.B. 3agaun no snexrpoxumun: yued. nocobue / E.B. Yennona, T.1O.
AneimoBa. — Durenbc: M3n-Bo 9TU (punman) CI'TY umenu I'arapuna F0.A., 2022. —
87 c. DK3eMIUIApBI BCETO: 25

9. Teoperuyeckas SJIEKTPOXUMUS: METOJUYECKHE YKa3aHUS K JIabOpaTOpHOMY
npaktukymy / E.B.YUennosa, E.A. CaBenseBa: — Durennc: U3n-so OTU (dbunuan) CI'TY
uMenu ['arapuna F0.A., 2015. — 56 c. Dx3eMIusApsl Beero: 25

10. CamocrosiTenbHasi paboTa CTYJIEHTOB: METOJIMYECKUE PEKOMEHAALMH MJis
ctynentoB HampaBienuid 18.03.01 u 18.04.01 Bcex dopm obOyuenus/ E.A. Capenbena,
JLLH. Onpmanckas, U.1. ®ponoBa — Durensc: M3a-so OTU (puman) CI'TY umenun
I'arapuna FO.A., 2021. — 37 c. Dx3eMIuIspsI Beero: 25

11.2. llepuoguveckue U31aAHUSA

1. Kypnan ¢usuueckoir xumun:- PAH. - M.: Hayka, 1930 - Brixogut
€KEMECATHO. - ISSN 0044-4537 Pexum JOCTYTIA:
http://elibrary.ru/contents.asp?titleid=7802 {octynusie apxussl 2001-2023rr.

2. N3Bectusi BhicUX yueOHBIX 3aBefeHuil. Cepuss XuMus U XUMHUYECKas
TEXHOJIOTHA.  PexuMm  JocTyma: https://elibrary.ru/contents.asp?issueid=942222
Hoctynubie apxusbl 2000-2023rr.

3. DNEKTPOXUMHUS Pexxum JOCTYTIA:
https://elibrary.ru/title_about new.asp?id=8297 Jocrymnubie apxussl 2000-2023rT.

4. KonaencupoBanuble cpeapl U MexdasHele  Peocum  docmyna:

http://elibrary.ru/title about.asp?id=8782 Mocrynusie apxussr 1999-2023rr.
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=198

11.3. HopmaTHBHO-IPABOBbIC AKTHI U HHBIEC NIPABOBbIC JOKYMEHTbI

He UCNOAb3YIOMCA

11.4 IlepeyeHb 3JIEKTPOHHO-00Pa30BaTeILHbIX PECYpPCOB

1.YuebHo-MeTOAMYECKHE MaTepuayibl 1o  aucuuiuinHe  «Teopernyeckas
DIEKTPOXUMUS» (DIEKTPOHHBIN 0OpaszoBarenbHbl pecypc pasmemen B MOC OTU
(bummai) CITY MMEHU I"arapuna I0.A.
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=105)

2. Caiit OTU (punman) CI'TY umenu ["arapuna F0.A. http://techn.sstu.ru/

11.5 D1eKTPpOHHO-0MOJIMOTEYHbIE CHCTEMbI

1. «3BC IPRbooksy,

2. «9bC elibrary»

3. 9bC «KOHCVYIJIbTAHT CTYZEHTA

11.6. Pecypcol nHGOPMAITMOHHO-TEJIEKOMMYHHKAMOHHOM ceTH « MHTEepHET»

He ucnonvzyromcs

11.7. IleyaTHble M 3JIEKTPOHHBbIE 00pa3oBaTebHbIC pecypchl B (opmax,
aJaNTUPOBAHHBIX /UISl CTYJIEHTOB € OrPAHMYEHHBIMU BO3MOKHOCTSIMU 310POBbSI
(1 TPy ¥ IOTOKOB ¢ TAKUMM CTYJA€HTAMH)

1. AnantupoBanHas Bepcuss HOb, 11 ucnosib30BaHus MHBAIMAAMU U JIMIIAMU C
OTPaHUYECHHBIMH BO3MOKHOCTSMHU 3/I0POBbS



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=105
http://techn.sstu.ru/

Obyuarowuecs u3z uucia uneaiuoos u auy ¢ OB3 obecneuenvi nevamuvimu u
(unu) 31eKmMpoHHLIMU 00PA30BAMENbHBIMU PeCyPCamu 8 Gopmax, aoanmuposaHHbIX K
02PAHUYEHUSM UX 300POBbSL.

12. UHpopManMOHHO-CIIPABOYHbIE CHUCTeMbl W NPOo(eccHOHANIbHbIE 0a3bl
JAAHHBIX

OO6yuaromuMces obecrniedeH M0CTyI (yIaJeHHbIN T0CTYI), B TOM YHCIIEe B CIy4yae
NPUMEHEHHUSI  JJCKTPOHHOTO  OOydYeHHWs,  JUCTAHIIMOHHBIX  00pa30BaTEIIbHBIX
TEXHOJIOTHI, K COBPEMEHHBIM PO ECCHOHATILHBIM 0a3aM JaHHBIX U WH()OPMAITMOHHBIM
CIIPaBOYHBIM CHCTEMaM.

12.1 Ilepeyenb nHGOPMAUOHHO-CIIPABOYHBIX CHCTEM

1. Hayunas s5ekTpoHHasi OMOIMOTEeKa, TEMATUYECKUIM TTOUCK 1O MOJTHOTEKCTOBOM
0a3ze mannbIx http://elibrary.ru

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

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

12.2 Ilepeyenb npogeccCuOHATBHBIX 023 JAHHBIX
He ucnonvsyromes
12.3 Tlepeyenb WUH(POPMALMOHHBLIX TEXHOJOTHH, WCMOJb3yeMbIX MpH

OCYHIE€CTBJICHNHA Oﬁpa3OBaTeJIbHOFO nmpomecca 1mo AUCHUIVIMHE, BKJIIOYasi
NnepeucHb MporpaMmMHoOTo o0ecrneueHus

OOpazoBaTenbHBIM  MpOIECC MO JUCHUIUIMHE OOecreyeH HeoOXOIUMbIM
KOMILUIEKTOM JIMIEH3MOHHOTO M CBOOOJHO PAacHpOCTPAHSIEMOro MPOTrpaMMHOTO
oOecrieueHurs, B TOM YHCJIE OT€YECTBEHHOTO MPOM3BOJCTBA (MOJICKUT OOHOBJICHHUIO
IPU HEOOXOUMOCTH).

1) JIuieH3nOHHOE MPOrpaMMHOE 0OecIIeueHUE

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

Kaxnpiii oOyvaromuiicss B TeYeHHE BCETo MEpHoja oO0ydeHUs oOecrnedruBaeTcs
WHIVNBUyaJIbHBIM HEOTPAaHUYEHHBIM JOCTYIIOM K 3JIEKTPOHHO-OMOIMOTEYHON CUCTEME
Y 3JIEKTPOHHON MH(OPMAIIMOHHO-00pa30BaTENbHOM Cpeie.

13. MaTepuaibHO-TeXHH4YECKOE o0ecredyeHue

Yuebnas ayoumopus 0151 nposedenust 3aHAMuUL J1eKYUOHHO20 MUnda

YKOMIUIEKTOBaHA CTIELMAIU3UPOBAHHON MEOENbI0 U TEXHUYECKUMH CPEJICTBAMHU
oOyueHus: pabouyue mMecTa oOydaroluxcs; pabouee MeCcTo MpernojaBaTelisi; KiaccHas
JI0CKa; MPOEKIIMOHHBIN 3KpaH; MyJIbTUMEIUNHBIN IPOEKTOP; HOYTOYK, MOAKIIOYEHHBIN
B CEThb C BBIXOJAOM B MHTEpHET M AOCTYNOM B HH(POPMAIIMOHHO-00Pa30BATEIbHYIO
cpeny OTU (pumman) CI'TY umenu [Narapuna FO.A. Ilporpammuoe oGecrneueHue:
Microsoft Windows 7, Microsoft Office 2010 (Word, Excel, PowerPoint).


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

Vuebnasa ayoumopus 0ns nposedeHuss 3auamuii NPAKMUYECKo20 Mund, meKyue2o
KOHMPOJSL U NPOMEJHCYMOUHOU —ammecmayuu, 2epynnoevix U UHOUBUOYATbHBIX
KOHCYIbmayuil, 1a00pamopHuix pabom.

VYKOMIUIEKTOBaHA CIELUAIU3UPOBAHHON MeEOENbl0 M TEXHUYECKUMU CpEACTBAMU
oOyuyeHus: paboure mMecra oOydaromMxcs; paboyee MECTO MpernojaBaTess; KiIaccHas
J0CKa; MPOEKIIMOHHBIN SKpaH; MYJIbTUMEANUHBIA IPOEKTOP; HOYTOYK, MOAKIIOYEHHBIH
B CETh C BBIXOAOM B VIHTEpHET M JOCTYNOM B WH(GOPMAIMOHHO-00Pa30BaTEIbHYIO
cpeny OTU (pumman) CI'TY mmenm [arapuna HO.A. IlporpammuHoe oGecrnedeHue:
Microsoft Windows 7, Mic osoft Office 2010 (Word, Excel, PowerPoint).

Texnuueckoe  oOecrieueHrne  J1a0OPATOPHOTO  MPAKTUKYMa:  TECTEpHI,
XJIOpUICEPEOPSIHBIE AIIEKTPObI CPaBHEHHUS, CTEKIISTHHBIC SYeiKU, moTeHuuoctar P-8S,
nmoreHnuocrar-raapBadocrar IPC  compact, wucrounumkum mnwmramms HY-1505 D,
tepmoctatsl U-10, VT-20.

Pabouyto nporpaMMmy COCTaBHII:

noreHT kadeapsl TOXII k.1.H. T.}O. SasimoBa



14. lono/iHeHMs1 ¥ U3MEHEHUs1 B pado4eil mporpaMmme

Pabouas nmporpamma nepecMoTpeHa Ha 3acelaHuu Kadeapsbl
« » 20 rojaa, mpoTokos Ne

3aB. kadenpoit / /

BneceHnHble n3MeHeHMs yTBEPKAeHBI Ha 3aceqannu Y MKH
« » 20 _ ropa, mpoTokoma Ne
[Ipeacenarens YMKH /

~




