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Pabouas  mporpaMma  AMCHMIUIMHBI  «OJIEKTPOXUMHUYECKUE  IMPOLIECCHI»
CocraButens X.b. KymxoB — Hanpuuk: ®I'BOY BO KBI'Y, 2022. - 24 c.

[Iporpamma COOTBETCTBYET deneparbHOMY rOCYJapCTBEHHOMY
00pa3oBaTeIbHOMY CTaHAAPTY BBICHIETO0 MNPO(HECCHOHANTBHOTO 00pa30BaHUs H
[TpumepHOI OCHOBHOM 00pa30BaTEIbLHON MPOTPAMME.

PabGouas mnporpamMma mnpegHazHayeHa JUIsl CTYIAEHTOB OYHOH (opMbl
oOydyeHus 1O HampaBieHUIO MOoAToToBkM MaructpoB 04.04.01 - Xwumus mno
npoduito «nekTpoxumusi» B 1-m cemectpe.

Pabouass mporpamma cocTaBieHa C Y4eTOM (heepaJbHOr0 roCyAapCTBEHHOTO
0o0pa30BaTeIbHOrO CTaHJAApTa BbICHIEr0 OOpa3oBaHMS IO  HANPABICHUIO
noaroroBku 04.04.01. Xumwus  (DNEKTPOXUMHS), YTBEPHKJACHHOTO MPUKA30M

MunucrepctBa oOpa3oBanus U Hayku Poccuiickoit @eneparun ot 23.09.2015 Ne
1042.



COIAEPXAHUE
Lenp v 3anaun OCBOCHUS JUCLUTIIINHBI
Mecto qucuurmunsl B ctpykrype OIIOII BO
TpebGoBaHus Kk pe3ynbTaTaM OCBOCHHUS COJAEPKAHUS TUCIUILTUHBI
ConepxaHue 1 CTpYKTypa AUCLUIIINHBI

OI_ICHO‘IHBIG MaTCpUuaibl JJId TCKYIICTO U pY6C)KHOI‘O KOHTPOJIA
YCIICBACMOCTHU U npOMemyTquoﬁ arTeCTallunu

MeTtoanueckne MaTepualibl, ONMPEACIIIIOIIAE TPOLEAYPbl OLICHUBAHUS
3HaHUM, yMEHUM, HABBIKOB U (WJIM) OIBITA JEATCIHOCTH

VY4yeOHo-MeToanuecKoe 00ecIIeYeHEe JUCIIATUINHEL
MarteprallbHO-TEXHHUECKOe 00€CIICUeHNE TUCITUTIINHBI

JIuct usmenenuii (JlononHenuii) B pabouyio mporpamMmy Mo AUCHUILINHE

o ~ b~ Db
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22
24



1. IIEJIB H 3aJ1a491 OCBOCHUA JTUCIHHUITIMHDbI
lleJm OCBOCHMUA NJUCHUIIINHBI ((3JI€KTpOXI/IMI/I‘-ICCKI/Ie CHUCTEMBI»

CIIeIyIOIIHe:

o cO3/1aTh HAy4YHYIO0 0a3y B 00JACTH TEOPETUUECKOM IIEKTPOXUMHUU KaK
OCHOBY PEIICHHUS MPUKIIATHBIX BOIIPOCOB TEXHHYCCKOU IICKTPOXUMHUH.

o HAyYUTh CTYJICHTOB WCIIOJIb30BaTh 3aKOHBI M 3aKOHOMEPHOCTH,
aHAJIM3UPOBATh 00JIACTH UX NMPUMEHCHHMS, 1aTh OOIINE CBEJICHUS O PAaBHOBECHH H
HEPABHOBECHBIX  SIBJIICHUAX B pacTBOpax »dJCKTPOJUTOB, O3HAKOMHUTH C
COBPEMCHHBIMA  OCHOBAaMH  JJICKTPOXMUMHYECKOM  TEPMOJIWHAMUKH,  JaTh
UHQPOPMAIIMIO O MOJCIIAX JIBOMHOTO AJICKTPUYECKOTO CJIOSI M TTOKa3aTh €ro poJib B
AIIEKTPOXUMHUYCCKON KHHETHKE, IMPEJICTABUTh OCHOBHBIC ITOJOXKEHUS KHHETUKH
AIIEKTPOIHBIX TPOIIECCOB.

o JaTh HAY4YHBIC OCHOBBI OCHOBHBIX HAIIPABICHHA TEXHUYCCKOMN
DIIEKTPOXUMUH.
3adauu oucyuniurst —

o chopMupoBaTh Oa30BBIC 3HAHUS U OCHOBHBIE TIOHATHS JIEKTPOXUMUH,
Npe/CTaBICHUsT O e¢ (YHIAMCHTAIbHBIX 3aKOHaX H OCHOBHBIX METOJaX.
O000mHUT, W CHUCTEeMAaTH3WPOBATh 3HAHUS, BKIIOYAIONINE TEPMOIMHAMHUKY |
KUHETHKY JICKTPOXHUMHYECKUX MPOIIECCOB.

o PacKphITh  POJIb  JJCKTPOXUMHUYSCKHX  SIBICHHH B  TPUPOJIE,
chOopMyIHpPOBAaTh OCHOBHBIE 33J]a4l TEOPUH AIEKTPOXHUMUHU, YCTAHOBUTH 00JIAaCTh
WX IPUMEHUMOCTH, OTMCATh UX CTPYKTYPHBIC SJIEMEHTHI U TTOHSTHUS;

o paccMOTpeTh OCHOBHBIE  DKCIIEPUMEHTAJIbHBIE 3aKOHOMEPHOCTH
ANEKTPOXUMUYECKUX SIBJICHUH, MPUHIIUIIBI TTIOCTPOCHUS TEOPUH IIIEKTPOXUMHUHU Ha
WX OCHOBE, CTPYKTYpy H MaTeMaTH4eCKyl0 (OpMy OCHOBHBIX YpaBHEHUH,
OTHMCHIBAIONINX AIEKTPOXUMHUYECKUE SBICHUS, OCOOCHHOCTH MX WCIIOJIH30BAHUS B
Pa3TUYHBIX YCIOBUSX;

o paccCMOTpeTh  OCHOBHBIE  METOABI  DJKCHEPUMEHTAIBHOTO U
TEOPETUUYECKOTO WCCIICIOBAHUS DJIEKTPOXUMHUYCCKUX SIBJICHHUH, HCIIOJIb30BaHUE

QJICKTPOXUMHNYCCKUX SIBJICHUM B COBPCMCHHLBIX TCXHOJIOTHAX



o YCTAaHOBHUTH 00JIACTb MPUMEHUMOCTH MOJIENEH, NPUMEHSAEMbIX B
ANEKTPOXUMUHU, PACCMOTPETh CIOCOOBI  BBIUMUCIEHUS  (PUIMKO-XUMUYECKHX
BEJIMYMH, XapaKTEPU3YIOUIUX SIBICHHUS; OOECHEeUnTh OBJIAJECHHE METOHO0JOTHEH

(U3UKO-XMMUYECKUX UCCIIEIOBAHUMA.

2. Mecrto nucuumiuHbl B cTrpykrype OIIOII BO

Huctumnuaa b1.B.J1B.01.02. «9nekTpoXuMHYEeCKHe CUCTEMBI» OTHOCUTCS K
oOsi3atenbHbIM auciuiInHaM BapuatuBHOM yactu OIIOIT nns u3ydenus B 1-m
ceMecTpe MarucTpaHTaMu OYHOM (OpMBI OOyUEHHS HANpaBJICHUS MOATOTOBKHU
04.04.01 Xumus (DACKTPOXUMHS).

JluciumninHa «INEKTPOXUMUYECKHUE CHCTEMBI» COJIepKaTEIbHO
B3aMMOCBSI3aHa C JUCIHUIUIMHAMH OOIEHAYYHOTO0 U MPO(PEeCCUOHATBLHOIO UK
«IIpUHIUTIBI KOHCTPYUPOBAHMUSI U PAOOTHI AIEKTPOXUMHYECKOW ammapaTypbly,
«KomnproTepHbIE TEXHOJIOTHU B HAyKe U 00pa3oBaHumn», «BpicokoTemneparypHas
ANeKTpoXuMusy», «HayuHo-uccnenoBarenbckas padboTa U IPaKTUKa.

JIuCIUIUIMHA TTO3BOJIMT PACIIMPUTH TEOPETUUYECKYIO TTOATOTOBKY MarucTpa,
MOJIYYUTh NMPAKTUUECKUE HABBIKHM 10 METOJIaM MCCIIEIOBAHUS JICKTPOXUMHUUECCKUX
IIPOIIECCOB.

OcBocHUE OCHOBHBIX ITOJIOKCHUM JAHHOW IHCIUILIMHBI HEOOXOIMMO JIJIS
NPOXOXKACHUS  TPEIAMIUVIOMHOM  TPAKTUKA W HAlMHUCAHUS  BBITYCKHOM
MarucTepcKon padoTHl.

3 TpeOoBaHus K pe3yibTATAM OCBOEHHUS COAEPKAHMUS TUCHUILIUHBI

[Ipouiecc u3yueHus AUCIUIUIMHBI HAmpaBieH Ha (OPMUPOBAHHE DIEMEHTOB
CIeNYIONMX PodheCcCHOHATBHBIX KOMIETEHIIMH B COOTBETCTBUM C (helepaibHbIM
rOCy/IapCTBEHHBIM  00pa30BaTENbHBIM  CTAaHIAApPTOM  BBICHIETO  0Opa30BaHMS
(ypoBeHB BBICIIETO 00pa30BaHMs) MOATOTOBKHM KaJpOB BBHICIICH KBAIH(PUKAIMH
HanpapieHus moAroToBku 04.04.01 Xumust (DIEKTPOXUMHS):

BJajicHHEe 0a30BBIMH HABBIKAMHU HCIIOIB30BAHUS COBPEMEHHOH armapaTyphbl
IIpH MTPOBEJICHUH Hay9IHBIX nccienoBanuii (1TK-2).

B pesynbTaTe 0cBOCHUS TUCIUTIIMHBI 00YYaIOMTUNCS TOJKEH:

e 3HaThb. - NPUHIUIHUAIBHBIE OCHOBBI, BO3MOXXHOCTH M OTpPaHUYEHUS
MPUMEHEHUS SJIEKTPOXUMHUYECKIX METOJIOB UCCIIEIOBAHUS XUMUIECKUX OOBEKTOB
(31);

e YMeThb. - NMPOBOJAUTH KOMIUIEKCHBIM aHANIW3 MOJIYy4YaeMbIX MPOJIYKTOB,
uccinenoBaHue (U3MKO- XUMHUUYECKUX 3aKOHOMEPHOCTEM H KOHTPOJIUPOBATH
MPOTEKaHUE MPOIIECCOB Ha CEPUMHOM M CI0KHOM HaydyHOM oOopyaoBanuu (Y1);

e Buagerb: - TeOpeTHMYECKUMHM OCHOBAMHU U NPAKTUYECKUMU HaBBIKAMHU
paboTHI HA CEPUMHOM U CIIOKHOM HaydHOM oOopyaoBanuu (B1).



4. ConeprxkaHue M CTPYKTypa AUCIHUIIAHBI
Tabauya 1. Codeporcanue oucyuniunsvl (Mooyis) «neKkmpoxumuiecKkue
cucmemul»

®opma
Copep:xanue pasaeia TeKylIero
KOHTPOJIsA

No HaumenoBanue
n/n pasnesia/ TeMbl

1 2 3 4t

1. MecTto  2NEKTPOXMMHM B Hayke.
MortuBauus kypca. Llenb u OCHOBHBIE
3amaun Kypca. Mcropudeckas crpaska.
OcHOBHBIE pa3fiefibl  TEOPETUUYECKOM
JIEKTPOXUMHUH u HaIlpaBJICHUs
NPUKIAAHON deKTpoxuMuu. IlonsTue
Bsenenue 00 D3JIEKTPOXMMMUYECKUX TpOoIeccax B
COIIOCTABJICHUH c XUMHUYECKUMHU
MpoIeCcCamH. DNEeKTPOXUMHUYECKas
Lenb U BapuaHThl e€ pabotsl. [Ipenmer,
33/1a44 M METOJABl  JJIEKTPOXUMHH.
OCHOBHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
TIPUHITUTIBI.

K
PK
T
MpEe3eHTalNN

2.| PaBHOBeCHBIE U Oransl pa3BUTHSL. OcHoBHBIE
HEpaBHOBECHbIE MTOJIOXKEHUSI, JOCTOMHCTBA, HEIOCTATKU
SBJICHUS B PacTBOpax Teopuun ANEKTPOIUTUYECKOM
ANIEKTPOJIUTOB JMCCOLIMAlluU Appenuyca.
CoBpeMeHHbIE  TPEACTABIEHUS O
MexaHu3Max oO0Opa30BaHMsI PACTBOPOB
3JIEKTPOJIUTOB. DHeprus
KpPUCTAJUIMYECKOM  pemeTku. Meton
TEPMOJIMHAMHUYECKOTO IUKJIA. DHEeprus
COJIbBaTallik U  MOJENIH Js  ee
ompenenenus  bopna-Y»s00a, Ban-
Apkens u pae-bypa, DOnu-DBanca. 113
CpaBHeHue c pacueToM o K
TEPMOIMHAMUYECKOMY UK. PK
[IpyurHBl  YCTOMYMBOCTH PacTBOPOB T
JNEKTPOJIUTOB.

Tepmoaunamuueckass Teopus  HOH-
HMOHHOTO B3aUMOJICHCTBUS. AKTUBHOCTD
u kodpdunueHT aktuBHOCTU. CpeaHuii
KOA(PGUIUEHT aKTUBHOCTH U €r0 CBS3b
c koddpureHTamMu AKTUBHOCTHU
OT/AENbHBIX MOHOB. [IoHATHE O MpPsSIMBIX
U KOCBEHHBIX METOJaxX OIpEIeIICHUs
K03 UITUEHTOB AKTUBHOCTH.
OcHoBHbBIEe TIONOXKEHUsT Teopun Jlebas-
I'tokkest. YpaBHeHue s

;! rpade 4 npuBOISTCS IIaHUpYyeMble (OPMBI TEKYIIET0 KOHTPOJIS: 3ammTa JabopaTopHoii padotst (JIP),
BeimonHeHne Kypcooro mpoekta (KII), kypcosoit paborer (KP), pacderno-rpadmueckoro 3amamms (PI'3),
nomamHero 3axanust ([A3) mammcanme pedeparta (P), ascce (3), xommokBuym (K), pybexssni kontpons (PK),
tectuposanue (T) u T.71.




KOA(pPUIIMEHTa aKTUBHOCTA B IEPBOM
npubnmkeHun  Teopuu. Bropoe
TpEThE npuOIMKEeHHE TEOpUH.
Comnocrasnenue ¢ omnsltoM. [lonstue o
COBPEMEHHBIX MOJX0/JaX K OIHCAHUIO

TCPMOJUHAMHUYCCKUX CBOMICTB
PacTBOPOB IEKTPOJUTOB.

Knaccudukanus SIBJICHUU.
DIEeKTPONPOBOIHOCTh ylenbHasl,
MOJIdpHasa u OKBUBAJICHTHAI.

3aBUCUMOCTb HUX OT KOHLEHTpalUH
nekrposnTa.  Yuema  mepeHoca u

METOIbI ux OTIpeIeTICHUSI.
Kitaccnueckas TEOpus
3JIEKTPOMPOBOTHOCTH. [TpaBuno
Banbaena-IlucapxxeBckoro.

3aBUCHUMOCTD HOHHOU

AIIEKTPOIPOBOTHOCTH OT pajyca MOHA
U TeMrepaTypbl pactBopa. OCHOBHEIC
nosnoxenust teopun Jlebas-Onzarepa.
DnekTpoHopeTHIeCKHit u
penakcanMoHHbIi 3¢ dexTrl. BnusHue
KOHIEHTpAHA pactBopa Ha
MOJIBIYKHOCTD HMOHOB u
3JIEKTPOMPOBOTHOCTb. AHOMaIIU1
aneKTponpoBoaHOCTH. DPdekTh Buna
U JHUCIIEPCUH  3JIEKTPOINPOBOIHOCTH.
AHOMaJIbHO BBICOKas MPOBOJAUMOCTh
H* u OH. DiekrponpoBOaHOCTE
HEBOJHBIX  pacTBOpoB.  PacTBoOpblI,

coJieprKalue COJIbBATUPOBAHHBIE
3JIEKTPOHBI. PacnnaBbl. TBepupie
AJIEKTPOJIUTHI.
Tepmoannamuka [Tonsitue AIIEKTPOXUMHUYECKOTO
ANEKTPOXUMHUYECKUX noteHuuana. Kimaccudukamus ckaukos
uenei MOTEHIIMaja Ha TPaHUIIax BakyyM- (aza

n pazjena bas. YcnoBue
3JIEKTPOXUMHUUECKOTO paBHOBECHSI.
TepmoauHamudeckuit BBIBOJT
ypaBHEHUS JUTSE PaBHOBECHOTO

rajbBaHU-TIOTEHIIMATA Ha T'PaHMIAX
paszena MeTaI-MeTaull U MeTajul-
pacTBOp. JNEKTPOJHBIA MOTEHIHAII.
Bonoponnas mkana. Onekrpoas! 1-ro,

2-Tr0 poAaa, OKHCIIUTCIBHO-
BOCCTAaHOBHTCJIbHBIC, Ta30BbIC,
HNOHCCJICKTHUBHBIC.

9HeKTpOXI/IMI/I‘-IeCKI/Ie OCIn:

¢u3nueckue, KOHIEHTpanuoHHble (1-ro
U 2-T0 poja), XUMUYeckue (IpocThblie,
CJIO’KHBIE, C/IBOCHHBIE u C
NOJYIPOHUIIAEMBIMH  MeMOpaHaMu).

I13

PK




[TonsiTne 0 OGUITOJIIPHBIX DIEKTPOIAX.

Ctpoenue  JBOMHOIO
AIIEKTPUYECKOTO CIIOS

[Ipoueccel, cBsi3aHHBIE ¢ 00pa30BaHUEM
rpaHuibl (ha3. DNEKTPOKUHETHICCKHE U
AIIEKTPOKAMILISIPHBIC SIBJICHHSL.
DIIEKTPOMETP I'yn.
DOneKTpoKanw/uIsipHas KpuBas U €€
3aBUCUMOCTh OT COCTaBa pacTBOpa.
OcHoBHOE ypaBHEHUE
MEKTPOKANMMIUIAPHOCTH. 1-0¢ U 2-0e
ypaBHenue Jlunnmana. HyneBbie TOUku
METaJJIOB. @ - IIKajga AHTpPOIOBa.
Monenu JOBOWHOIO  BJIEKTPUYECKOTO
cinoss  ['empmroneua, ['yu-Hanmena,
[lIrepna u I'pama. X mocTtomHcTBa M
HEJIO0CTaTKH.

I13

PK

Kuneruka
BIEKTPOHBIX
MPOIECCOB

[Ipu3naku PaBHOBECHOM 51
HEPAaBHOBECHOU CUCTEM. 3aKoHBI
®@apanes. OTKIOHEHHS OT 3aKOHOB.
Brixonm 1o Toky. Kynonomerpus.
[lonspuzanuss  2MEKTPOIOB U €€
npuuuHel. [loHsTHe o0 craauiHOCTH
NEKTPOXUMUYECKUX MPOIECCOB. Buabl
TIOJISTPU3AIIAH. MexaHn3MEI
MaccornepeHoca: auddy3usi, Murpamus
U KOHBEKITHSI. Huddysnonnas
KUHEeTHKa.  OCHOBHBIE  ypaBHEHHS.
CrpoeHue  IPUAIIEKTPOJHOTO  CIIOSI.
Bmusaue nepememuBanus.  Teopust
muhdy3rnoHHOTO MepeHaI P KEHUS
Hepucra-bpynuepa Ha IJIOCKOM
anektpone. llonsatue o Bpamaromemcs
JUCKOBOM 3NEKTPOJIE. OcHOBBI
noJisporpaQuu. VYpaBHeHUe
noJisporpaduueckoit BOJIHBI.
YpaBHenue NnnkoBuua TUTA
MTHOBEHHOTO W CPEJIHEro  TOKOB.
[IpyunHbl HCKaXeHUs MOJAPOTPAMM.
[Monsiporpaduyeckrie MAaKCUMYMBI.
DIEKTPOXUMUYECKas KUHETHKA.
VYpaBHEeHHE N CKOPOCTHM B TEOpUU
3ame[yieHHoro paspsiga. llonstue o
TEOPUU PEOPraHU3alMi PACTBOPHUTEIIA.
Kosddunment mepenoca. Tok oOmeHa
u nepeHanps>KeHHe. VYpaBHeHue
NOJISIPU3ALMOHHON  KPUBOM M €ro
YacTHBIE cIydal TMpu OOJIBIIOM U
MajoM mHepeHanpsokeHud. (OCHOBHBIE
3aKOHOMEPHOCTH
AJIEKTPOBOCCTAHOBJIEHUS HMOHOB
TUJPOKCOHHSL.

I13

PK

[Ipuxnagnas
AIEKTPOXUMHUS

DNEKTPOXUMHUYECKAS KOppOo3us
METAJIOB W METOAbl  3aIIMTHL

I13




XuMudecKue HCTOYHUKU TOKA. PK
OCHOBHBIE  THIIBIL. INousatne 00 T
JNIEKTpOKATallu3e U OHWOKaraimse.
DIEeKTPOXUMUYECKast pa3mepHas
oOpabotka.  XemoTponuka.  Tumbl
XEMOTPOHOB. DNEeKTPOXUMHUIECKOE
MPOU3BOJICTBO  MPOJYKTOB  (XJIopa,
BOJIOpOJA,  IIEJIOYEH).  DIEKTPOoJInU3
BOJBI W ero Buabl. [Ipon3BOJICTBO

OKHCIIUTENEN U OPraHUYEeCKUX
IPOJIYKTOB. DNeKTpOMeTaILITyprusl.
lNanpBaHOTEXHHUKA.

DNEKTPOXUMHUYECKHE METOJIbl aHaIH3a.
DNEKTPOXUMHUS U OXpaHa Cpe/ibl.
OcCHOBHBIE  HamNpaBlE€HUS  Pa3BUTHL

JNEKTPOXUMHUHU. Onenka ponu
OJICKTPOXMMHU B HAYYHO-TCXHUYCCKOM
mporpecce.

Ha wusyuenue kypca orBoaumtcs 144 wyaca (4 3.e.), U3 HUX: KOHTaKTHas
pabora 68 4., B TOM 4HCIIe JIEKIIMOHHBIX — 34 Yaca; MPaKTUYECKUX (CEMHUHAPCKUX )
— 34 wdaca; camocTosATelbHas paborta cTyaeHTa — 49 wyacoB; 3aBepiiaeTcs
9K3aMEHOM (27 JacoB).

CtpyKTypa AUCUMILUIMHBI (MOAYJIS) « DIEKTPOXUMUUECKUE CUCTEMBI»
Tabauya 2. Obwas mpyooemKocms Oucyuniunvl cocmaeisiem 4 3auemmvie
eounuywt (144 uaca)

Bt paborsr TpyaoeMKocTh, 4aCOB / 3aYETHBIX €IMHMUII
1 cemecTp BCEro

O61mas Tpy10eMKOCTh (B Yyacax) 144 144
KonTakTHas pa6ora (B yacax): 68 68
Jlexyuonnvie 3ausmus (J1) 34 34
IIpakmuueckue 3anamus (113) 34 34
Jlabopamopnwvie pabomut (J/IP) - -
CamocrosiTeibHass padora (B 49 49
yacax):
CamocTosTenbHOe U3y4yeHue o5 25
pa3zeson
CamononroroBka (mpopaboTka Hu
MIOBTOPEHUE JEKIIMOHHOTO
Marepuaia u Martepuaa
Y4eOHUKOB M YYEOHBIX TOCOOUA, 24 24
MOATOTOBKAa K  Ja0OpaTOpHBIM
3aHSITHSIM, KOJUTOKBHYMaM,
pyOEKHOMY KOHTPOJIIO U T.1.),
IlogroToBka m® MPOXOKJICHUE




IIPOMEKYTOYHOMN 27 27
aTTeCTalluu

Bnu NMPOMEKYTOUYHOM

! P y IK3aMeH JK3aMeH
aTrecTaluu

Tabnuya 3. Jlekyuonnvle 3anamus
No

Tema
n/n
1 Brenenue. [ens u 3a0auu uzyyenus memvi — paCKpPbITh OCHOBHBIE MPEJICTABICHUS U

IIOHATUA BHGKTpOXHMquCKOﬁ KHMHCETUKU.

PaBHOBECHbIE 1 HEPABHOBECHBIE SIBJIIEHUS B pacTBOpax 3JEKTPOJIUTOB [env u 3adayu
2 | uzyyeHus memvl — U3y4UTh CTAIIMOHAPHBIC TOTEHIIMOCTATUYECKHUE U TAITbBAHOCTATHYECKHE
H3MEpEHUsl.

3 TepMO)II/IHaMI/IKa SJICKTPOXUMHUYCCKHUX Heneﬁ. UeJlb u 3a0aqu usyuenust memvl — U3y4uThb
OJICKTPOAHBIC IMMOTCHUIMAJIBI U SJICKTPOXUMHUYCCKUEC TNCTTH

CrpoeHue JBOWHOTO 3JIEKTPUUECKOTo cllos. [lens u 3a0ayu uzyuenus memuvl — A3y49UTh
CTPOEHUE JIBOMHOIO AIEKTPUYECKOTO CIIOSI

Kunerunka SJICKTPOAHBIX ITPOLECCOB. l[eJlb u 3a0a4u UuszydyeHus memovl — ONPCACICHUC
KHMHCTHYCCKUX MapaMETPOB BJICKTPOJHOTO MpOonecca pasiindYdibIMHU METO IaMU

[Ipuknannas anekTpoxumust. Llenv u 3a0ayu uzyuerus memovl — PaCKpbITh OCHOBHbBIE
6 | HampaBieHMs pa3BUTHUS JIEKTPOXUMUHU U OLEHUTH POJIb AIEKTPOXUMHUU B HAYUHO-
TEXHUYECKOM MpOoTpecce.

Tabnuya 4. [lpakmuueckue 3auamus (cemuHapcKue 3auamusi)

Ne Tema
/1
1. OCHOBHBIG pa3I[CJ'II)I TCOpCTH‘ICCKOﬁ SHCKTpOXI/IMI/II/I n HaHpaBJ’IeHI/Iﬂ HpHKﬂaHHOﬁ

OJICKTPOXHUMHHU. ITonstue 00 SJICKTPOXUMHUUYCCKUX ITPOLECCAX B COIMMOCTABJICHNUU C
XUMHWYCCKUMH IpOocCCaMu.

2. | TepmoauHaMuueckast TEOpUsi HOH-UOHHOTO B3aUMOAEHCTBUS. OCHOBHBIE MIOJIOKEHUS
teopuu Jlebas-I rokkes.

3. Knaccuueckass Teopus snekrporpoBogHocTu. [IpaBuiio Bansaena-ITucapskeBckoro.

4. [ToHATHE APIEKTPOXUMHUYECKOTO MOTEHIIMAA. DICKTPOXUMUYECKUE LIECTIH: PU3HUECKHE,
KOHIICHTpaIMoHHbIE (1-T0 U 2-ro poaa), XuMu4eckue (IIPOCThIe, CIOKHBIC, CABOCHHBIC
Y C IOJyIpoHUIIaeMbIMH MeMOpaHaMu). [ToHsiTHE 0 OUTIOJIIPHBIX DIEKTPOIaX.

5. DIEKTPOKMHETUYECKHUE U SJIEKTPOKANUIIISIPHBIC SBJICHUS.

6. [Tonapusanus 351eKTPOIOB U €€ TpuuuHbL. [loHATHE O CTagUITHOCTH
3NEKTPOXUMHUUYECKHUX ITpolieccoB. Buapl nonspuzanuu. MexaHu3Mbl MacconepeHoca:
mddy3us, MUTpanus U KOHBEKIIHSL. Juddy3snonnas KuHeTHKa.

7. DIEeKTPOXUMHUYECKasi KOPPO3Usl METAINIOB U METO/IbI 3aIUThl. XUMUYECKHUE UCTOUHUKHU

toka. OcHoBHBIE THIIBL [loHSTHE 00 QJICKTPOKATAJIN3C U Onokaraimse. XCMOTpOHI/IKa

Tabnuya 5. Jlabopamopuvie pabomsl no oucyuniume (MoOyiaw) - He
npeodycmompensvl




Tabauya 6. Camocmosamenvhoe usyieHue pazoenos OUCYUniuHsvl (Mooyis)

BOHpOCBI, BbIHOCUMbIE€ HAa CAMOCTOATEC/IbHOC U3YUCHUE

DNEeKTPOXUMHUYECKUN CHUHTE3 OPTaHUUECKUX COeqMHEHU. BoccTaHOBIEHHE KPAaTHBIX
YTIEPOJIHBIX CBSI3eH, PYHKIIMOHATBHBIX TPYIIT. AHOTHOE OKUCIICHHE, 3aMEIICHUE U
MIPUCOETUHEHUE.

HpI/IMepI)I MMPOMBIIIJICHHOTO MCIIOJIb30BAHUS SJICKTPOCHHTE3a OPraHNYCCKUX BEIICCTB.

DNEKTPOXUMHUECKOE IPOU3BOACTBO XUMUYECKUX MPOAYKTOB. IIpon3BoACcTBO BoiOpOAa U
kuciopoja. [IpousBoactBo Tspxenoit BoAbL. DIEKTPOXUMUUYECKUN CHHTE3
HeopraHuueckux coeauHeHuil. [Ipon3BoacTBO xytopcoaepxkamux BemiecTs. [Ipon3BoacTBo
nepexkucH Bojiopoaa. Ilpon3BoacTBO nepMaHraHara Kajusl.

['unposnextpometaimyprus O01acTh IPUMEHEHUH.

o1

[ToaroroBka anexkTponuToB. OOXKUT, BbIlleIauMBaHUE, aBTOKIIaBHas 00paboTKa py .
MeTo 161 OYMCTKH pacTBOPOB.

DNEeKTPOXMMHUUYECKHE CIIOCOOBI M3BJICUEHUS METAIIOB U3 pacTBOPOB. IIponeccsl
pabuHUPOBAHUS U SKCTPAKIIMHA METAJJIOB C TBEPABIMU M KUJKUMU 3JIEKTPOAAMH.

DIEKTPOJIN3 C TBEPABIMHU JICKTPOIaMH. AMajibraMHasi METAJLTYypPTHsl. DJIEKTPOJIN3 B
METaJUTypruy IMHKA. DJIEKTPOJIN3 B METATYPTUU METAJIJIOB TPYIIIBI XkKese3a. DIEeKTPOIIu3
B METaJUTypryM CBUHIIA U OJIOBA. DJIEKTPOJIU3 B METAJUTYPTUU MEH. DIEKTPOJIU3 B
METaJTypruu OJ1aropoIHbIX METAJJIOB.

OCHOBBI 3JIEKTPOJIN3a paciyiaBoB. CTpOEHUE PACIITIABIICHHBIX COJIEH.

DNEeKTpOJHOE PAaBHOBECHE B paciliaBax. BiusHue GU3NKO-XUMUIECKUX CBOMCTB
ANIEKTPOJINTA Ha Mpoliece AeKTposn3a. HekoTopele cnenuduyueckue spieHus npu
AIIEKTPOJIN3€E PACILIaBOB..

10

[TpousBoactBo amomunus. [IponsBoictBo maruus. [Ipon3BoACTBO MIETOUYHBIX METAIIOB.
[TpousBocTBo Oepusuus u Tutana. [IpousBoacTBo dropa u 6opa. [IponsBoacTBo XIopa u
meso4yei

11

lNanpBanoTexHuka MexaHu3M mpoliecca AEeKTPOKPUCTAUIN3AlNK. BIusHue cTpyKkTyphl
MTOKPBIBAEMO} MOBEPXHOCTH. BllMsHUE 37IEKTPOIUTA HAa CTPYKTYPY U CBOMCTBA OCAJIKOB.
[Ipupona u koHneHTpaus HoHoB MeTaiia. pH anexTponutos. [lpucyrcrue
MMOBEPXHOCTHO-aKTUBHBIX BEIIECTB. BiusHUE pexkuMa 3JIeKTpoIn3a Ha CTPYKTYpY U
cBoiicTBa ocaakoB. [InmotHoCcTh ToKa. TeMrepaTypa U nepemMelnBanue EeKTPOIUTA.
Brnusinue ynbpTpasByka U IepeMEHHOTO TOKa.

12

bnectauue, BelpaBHUBAIOLME U KOMIIO3UIIMOHHBIE MTOKPBITHS. Pacnpenenenue Toka u
MeTaJula Ha KaToAHOM MOBEpXHOCTU. MeTo/Ibl OlpeieIeHUs pABHOMEPHOCTH
pacrnipenenienus. [loaroroBka noBepXHOCTH: MeXaHUYecKas 00paboTka, 00e3KUpUBaHNUE U
TpaBJeHHE. DIEKTPOIUTUUYECKOE LINHKOBAHNUE U KaIMUPOBaHUE. DIIEKTPOIUTHIECKOE
MeznHeHue. [lokpeiTue MeTaniamMu Irpynisl xKee3a. JJIeKTPOJIUTHIECKOE XPOMUPOBAHUE.
IToxpeiTe 61aropoiHbIMU MeTaiaMu. [IokpbITHE CTaBaMU: 3aKOHOMEPHOCTH U
IPUMEpPHI

13

. 'agpBaHOIIaCTHKA. OKCI/II[I/IPOBaHI/Ie. (DOC(l)aTI/IpOBaHI/Ie.

14

DNEKTPOXUMHUYECKOC M XUMHUECKOE IOJIMPOBaHHE. DIIEKTPOXUMHUYECKAss pa3MepHas
o0OpaboTka.

5. Ouenounvie mamepuanvt 013 mexyuiezo u pyoexcHoz0 KOHmpoJis
yCcnesaemMoCcmu u RPOMeNCymouHou ammecmauuu

Koneunsimu pe3yjibTaTaMu OCBOCHHA IMPOrpaMMbl JUCHUILINHBI ABJISAIOTCA

C(i)OpMI/IpOBaHHBIC KOTHUTHUBHBIC OCCKPHUIITOPBI «3HATb», «YMCTb)», «BJIAACTb»,
pacCCaHHBIC 110 OTACIIBHBIM KOMIICTCHIIUAM. CDOpMHpOBaHI/IC 9THUX ACCKPHUIITOPOB




IIPOUCXOJIUT B TEYEHUE BCErO0 CEMECTpa MO 3TalaM B paMKax pa3jIMYHOTO BHJA
3aHSTUN U CAaMOCTOSATENILHOU PaOOTHI.

B xone n3yyeHus: JUCHUIUIMHBI TPEAYCMaTPUBAIOTCS MeEKYuiuil, pyoeicHblil
KOHMPOJIb U RPOMENHCYMOUHAA ANMMECM AU,

1.1.0uyenounvie mamepuansvt ona mexkyujezo Konmpons. lleno mexywezo
KOHmMpo/sisi — OlLEHKa pe3yJabTaToB pabOThl B ceMecTpe U obecreyeHue
CBOEBPEMEHHOM OOpaTHOW CBSI3M, /I KOPPEKUMU OOY4YEHUs, AKTUBU3ALMU
CaMOCTOATENbHOM paboThl oOywaromerocs. OOBEKTOM TEKYLIEro KOHTPOJIS
ABJIAIOTCS KOHKPETU3UPOBAHHBIE pPe3ybTaThl 0OydeHHs (YueOHbIE JOCTUKEHUS)
10 TUCUHUILIMHE

Texywjuit Kommpoas YCUEBA€MOCTH oOOecrieurBaeT OICHHUBAaHUE XOJ1a
OCBOCHHUS JTUCUUIUIMHBI «DJEKTPOXUMUYECKHE CUCTEMBI» U BKIIIOUAET: OTBETHI HA
TEOPETUYECKHUE BOMPOCHI HAa TMPAKTHUYECKOM 3aHSATUHU, PEUICHUE NPAKTUYECKUX
3a/lay U BBINOJHEHUE 3aJaHUM Ha MPAKTUUYECKOM U JIA0OPATOPHOM 3aHSTHSIX,
CaMOCTOSITEIbHOE BBIMOJTHEHUE WHANBUAYAIBHBIX IOMAITHUX 3aJaHul (Harpumep,
pelieHre 3a/1a4) C OTYETOM (3aIUTOM) B YCTAHOBJICHHBIN CPOK.

Onenka KayecTBa TMOATOTOBKM Ha OCHOBAHMM BBITIOJHEHHBIX 3aJaHUMN
BEJIETCS TpernojiaBaresieM (C 00CYX)IECHUEM pe3ysbTaToB), OANIbl HAUUCISIOTCA B
3aBUCUMOCTH OT CJIOKHOCTH 3aJaHUS.

Bonpocwl no memam ducyuniunsl

Tema 1. MecTO 3JIeKTPOXMMHUM B HayKe.

1. OcHOBBI 3JEKTPOXUMHUYECKUX TPOU3BOICTB.

2. OcoOEHHOCTH JEKTPOXUMHUUECKHUX TTPOU3BO/ICTB.

3. OCHOBHbIE HANPaBJICHUSI ANEKTPOXUMUYECKUX TEXHOJIOTHl.

4. OOmue npencTaBICHHUS O XUMUYECKHUX HCTOYHUKAX TOKA, JJIEKTPOJIM3E METauIoB U
3NEKTPOXUMUYECKOM CHHTE3€, FaJIbBAHUYECKUX OKPBITHSIX.

Tema 2. PapHoBecHbIE 1 HEPABHOBECHbBIE SIBJIEHHSI B PACTBOPAX JIEKTPOJIUTOB

CoBpeMeHHbIE MPEICTABICHUS O MEXaHHU3MaxX 00pa30BaHUs PaCTBOPOB IEKTPOJIUTOB.

Meroa TepMOAMHAMUYECKOTO HUKIIA.

[IpyrunHBl YCTOMYUBOCTH PACTBOPOB JIEKTPOJIUTOB.

AKTUBHOCTB ¥ KO3()(PUIIMEHT aKTUBHOCTH.

OcHoBHble nonoxeHus Teopun [edas-I'tokkens.

DIEeKTPONPOBOIHOCTD Y/€JIbHAs, MOJISIPHASI U SKBUBAJICHTHASI.

IIpaBuno Bansaena-ITucapxxeBckoro.

OcHoBHnble nonoxkenus: Teopun edas-Onzarepa.

Dddextsr Buna u aucnepcuu 31eKTPOIPOBOAHOCTH

TeMa 3. TepMoaMHAMMKA JIEKTPOXMMHUYECKUX Leneil

1. Knaccudukanus ckaykoB MOTEHIIMAIa HAa TpaHUIaX BakyyM- (asza u pasnena das.

2. TepmonuHamMu4eckuil BBIBOJ ypaBHEHHUS /Jsi PaBHOBECHOTO TallbBaHH-MOTEHIIMAIA Ha
rpaHHIaxX pasjiena MeTallsl-MeTaul U METaJuI-pacTBOP.

3. Omextpoapt  1-ro, 2-ro  pojaa,  OKUCIUTEIbHO-BOCCTAHOBHUTEIbHBIC,  Ta30BBIE,
HMOHCEJIEKTUBHBIE.

4. DAeKTpOXMMHUYECKUE Ienu: PU3NYECKUE, KOHIICHTPAIlMOHHBIE.

Tema 4. CTpoeHne ABOMHOI0 JIEKTPHYECKOI0 CJI051

1. DneKkTpOKWHETHYECKHE U DNIEKTPOKANIIISIPHEIE SIBICHUS.

2. Mogenu nBoitHOTO 2neKTpuueckoro cios [empmromnbia, ['yu-Uanmena, ltepua u I'pama.
Nx nocronHcTBa U HEOCTATKU.

Tema 5. KuneTuka 3J1eKTPOAHBIX IPOLIECCOB

wCoNoR~wWNE
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Kynonomerpus.

Mexanu3mbl MacconiepeHoca: 1upy3us, MUTpanus 1 KOHBEKIIHS.

Teopuss nuddysnonHoro mnepeHanpsvkenus HepHcrta-bpyHHepa Ha IIIOCKOM 3IIEKTPOE.
VYpaBHeHHe MoisiporpauuecKoi BOIHBL

VYpaBHeHue MiibkoBuYa 1711 MTHOBEHHOTO M CPEIHETO TOKOB.

YpaBHEHHE U1l CKOPOCTH B TEOPUM 3aMEUIEHHOIO pa3psija.

Tok oOMeHa U TiepeHaIpsHKeHHUE.

VYpaBHeHHE NOJAPU3ALMOHHON KPUBOM M €ro 4YacTHbIE Cilydyaud IMpU OOJBLUIOM U MalloM
MIEpEHANIPSKECHUU.

Tema 6. IlpukagHas 3JIeKTPOXHUMHSA

XUMHYECKUE UCTOYHHUKH TOKA.

XeMOTpOHHUKA.

DneKTpOMEeTaTyprHusl.

lNanpBaHOTEXHHUKA.

DNEeKTPOXUMHUYECKHUE METO/Ibl aHAIHN3a.

DNEKTPOXUMHUS U OXpaHa Cpe/ibl.

OcHOBHbIE HaNpaBJIEHUS PA3BUTHS SIEKTPOXUMUU.

w N

No ok

Nook~wdpE

Kpumepuu dpopmuposanus ouenox (oyenusanus) ycmnozo onpoca

YCTHBIN ONpOC SABISIETCS OJHUM U3 OCHOBHBIX CIOCOOOB ydé€Ta 3HAHUUN
0o0ydJaromerocst 1Mo AUCHUILIHHE «DJICKTPOXUMHYECKUE CUCTEMBI». Pa3BEpHYTHIN
OTBET  CTYyJCHTa JIOJDKEH TMpPEJCTaBIsATh COOOW  CBS3HOE, JIOTHYECKH
nocJyieoBaTelIbHOE COOOIIEHHE Ha 3a/JaHHYI0 TEeMY, IOKa3blBaTh €ro yMEHHe
NPUMEHSTH ONPECIICHHUS.

B pesynemame ycmmnozo onpoca 3nanus, odyuarouiezoca oueHU8aromcsa

no cieoyroueii wikane:

3 6anna, cTaBUTCS, €CIIM 00YUYAIOIIUACS:

1) ToJHO W3JaraeT U3yYeHHbIH MaTepual, AaéT MPaBUIIbHOE ONPEICICHHOES
ANEKTPOXUMHUYECKUX MTOHATHIA,

2) o0HapyKHMBaeT MOHHMaHUE MaTepHalia, MOKET 000CHOBATh CBOU
CYXKIEHUS, TPUMEHUTh 3HAHUS Ha MPAKTUKE, IPUBECTU HEOOXOUMBIE
IpUMEPHI HE TOJIBKO MO YYEOHUKY, HO M CAMOCTOSITEIILHO
COCTaBJICHHBIE;

3) w3maraeT MaTepual MOCICIOBATEIIEHO U MPABUIIBHO C TOYKH 3PCHUS
HOPM JIUTEPATYPHOTO S3BIKA.

2 banna, cTaBUTCA, €CIIM 00YUaIOIIMIICSA JAET OTBET, YIOBIECTBOPSIOUIUN TEM

e TpeOoBaHUsAM, 4TO | I O6aiia «1», Ho momyckaeT 1-2 ommOKu, KOTOpBIC caM
e UCTIpaBIIseT, U 1-2 Hegou€Ta B IOCIE0BATEIHHOCTH U SI36IKOBOM O(OPMIICHUN
M3JIaraeMoro.

1 6ann, ctaBuTCA, €clid O0OyUaOIIMIICS 00OHAPYKUBAET 3HAHUE U TOHUMAaHHE

OCHOBHBIX ITOJIOKEHUIN JAHHOW TEMBI, HO:

1) wm3nmaraet MaTepuai HEIOJHO U JIOMYCKaeT HETOYHOCTH B ONPEICIICHUH
TTOHSTHIA;

2) HE yMeeT JOCTaTOYHO IIyOOKO M JIOKa3aTeIbHO 000CHOBATH CBOM
CYXXJICHUS U TIPUBECTH CBOY MPUMEPHI;

3) w3maraeT MaTepHall HETMOCICIOBATEILHO U JIOMYCKAST OITHOKH B
SI36IKOBOM O(hOPMIIEHUU U3JIaraemMoro.




0 6annoe, craBuTCs, eciu 00yJaroluiicsi OOHapyKUBAET HE3HAHUE OOJbIIEH
YacTH COOTBETCTBYIOUIETO pa3zesia U3yyaeMoro MaTepuaa, JoImycKaeT OMUOKH B
dbopMyIHUpOBKE.

bamnsl «3», «2», «1» MOTYT CTaBUTHCS HE TOJIBKO 32 €IMHOBPEMEHHBIN
OTBET, HO U 32 PaccpelOTOYEHHBI BO BpEMEHH, T.€. 32 CYMMY OTBETOB, JAHHBIX
CTYJ€HTOM Ha MPOTSHKEHUH 3aHATHUS.

Ouenounvlie mamepuainvt 0713 pyoesHcH020 KOHMPOJiA.

Pybeowcnviti  xonmpons  OCylIECTBISIETCST 1O Oojiee  WJIM  MEHee
CaMOCTOSITEJIbHBIM pazfielaM — Yy4eOHbIM MOAYJSIM Kypca M MPOBOAMUTCS IO
OKOHYAHWUW HW3YyYCHHS Marepuaja MOAYJS B 3apaHee YCTAaHOBJIICHHOE BpEMs.
PyOexxHBIM KOHTPOJb MPOBOAMUTCS C IEIbIO OMPEACIICHUs] KauyecTBa YCBOCHUS
MaTepuaiia y4yeOHOro MoayJisi B 1enoM. B TeueHue cemecTpa MpPOBOJIUTCS Mpu
MaKux KOHMpoabHbIX MEPONPUAMUSA RO 2PAPUKY .

B xauectBe popm pyOeKHOTO KOHTPOJISI MOKHO MCTIOJB30BaTh TECTUPOBAHUE
(MMCPMEHHOE WJIM KOMITBIOTEPHOE), TPOBEICHUE KOJUIOKBUYMa WJIM KOHTPOJIBHBIX
paboT. BeinonHseMble paboThI TOJDKHBI XPaHUTHCA Ha Kadeape TeueHuu yueOHOro
roja u 1Mo TpeOOBaHUIO MPEAOCTABIATHCS B YIIpaBlieHHE KOHTPOJs kadyecTtBa. Ha
pyOeXHBIE KOHTPOJIbHBIE MEPOIPHUATHS PEKOMEHIYETCS BBIHOCUTh  BECh
IpOrpaMMHBINA MaTepua (BCe pa3aeiibl) M0 TUCITUTUTHHE.

Kpumepuu gpopmuposanusa ouenok no KOoHmpoaIbHbIM mouKkam (KOHMpoabHble
Pabomul; KOOKEUyM)

(6 6a/mI0B) - CTaBUTCS 3a PabOTY, BHIMIOJHEHHYIO TOJHOCTHIO 06€3 OLUOOK U
HEI0YeTOB;  OOydYaroluiicss  JEMOHCTPUPYET 3HAaHME  TEOPETHYECKOTO U
MPaKTUYECKOr0 MaTepuaa Mo TeMe npakTudeckon padotsl, pemeHo 100% 3anay;

(5 OGamoB) — crtaBUTCSA 3a pabOTy, BBIMOJTHEHHYIO TOJHOCTBIO, HO IIPHU
HAJIMYUW B HEW He Oosiee OHOM HEerpyOo#l OMMOKM M OJHOTO Hexodera, He Oolee
Tpex HemodeToB. OOydaromuiics IEMOHCTPHPYET 3HAHHE TEOPETUYECKOrOo W
NpaKTUYECKOr0 MaTepuaiga I0 TeMe NpaKTHYecKo paboThl, JIOMycKas
HEe3HAYMTENIbHbIE HETOUHOCTHU TIPU PELICHUH 3a1a4, pemeHo 70% 3anay;

(4 6amma) — craBuTCcs 3a pabOTy, €CIM MArucTp MPaBHILHO BBIOJHWI HE
MeHee 2/3 Bcedt pabOThl WM AOMYCTUI HE Oosiee ogHOUM TpyOoil OMMOKH M IBYX
HEJ0YETOB, HEe Oojiee OaHOM rpyOoi M omHOW HerpyOoi omumOku, He Oosee Tpex
HErpyOBIX OmUOOK, 0HON Herpyooi. OOyJaromuiicss 3aTpyaHIETCS C MPABIILHOM
OLICHKOM MPE/IJIOKEHHOM 3a/1auu, 1a€T HETOJHBIN OTBET, peleHo 55% 3amau

(MeHee 4 GayuIOB) — CTAaBUTCA 3a PadOTy, €CIIM YMCIIO OMMOOK W HEA0YETOB
MIPEBBICUIIO HOPMY IS OTICHKHY 3 WJIM TIPAaBUIILHO BBITTOJTHEHO MEHee 2/3 Bceil padoThI.
OOy4Jarommiics 1aeT HeBEPHYIO OIICHKY CHTYyaIluH, perreHo MeHee 50 % 3amay.

CamocTosiTeqibHasi paboTa
CamocTosiTeibHas padoTa CTY/ICHTOB HallpaBJeHa HA U3yUYCHHE
TEOPETUYECKUX OCHOB METO/Ia, €r0 annaparypHOTO UCIOIHEHUS U BO3MOXKHOCTEH.
VYpoBeHb OCBOEHHUS MaTepHaia MpoBepsIETCs cOOeCe0BAaHUEM MPU IMOJTOTOBKE K
BBINIOJIHEHUIO JTA0OPATOPHOI pabOThl U MUCHbMEHHBIM OTYETOM (IIPOTOKOJIOM) O



BBITIOJIHEHHOM paboTe. Tekyuuii KOHTPOJIb MPOBOAUTCS B (popMe dK3aMeHa.

Bonpocsl 1jis caMOKOHTPOJIA

1. TpeGoBaHus, TpeABABIIEMBbIE K 3JIEKTpOXUMHYECKOU siueiike (D) u
AIEKTPOIUTY.

2. OcHOBHbIE TPUHIUIBI, TMpaBUjia TMOATOTOBKM U  MPOBEACHUS
AIEKTPOXUMHUYECKUX U3MEPEHUM.

3. Bmausnue d¢opmbl paboyero snektpoga (PD) Ha paBHOMEpPHOCTH
pacnpeeneHus ANeKTPUUECcKoro mnois B D51.

4. CnocoObl MOArOTOBKHU  JJIEKTPOIUTA W MOJUKPUCTAILITUYECKOTO
UCCJIEYEeMOro JIEKTPoAa 9 /ISl ANEKTPOXUMHUUECKUX u3Meperuit (D).

5. TpebGoBaHusi, TpeaAbsIBIsEMbIE K BCIOMOTaTeIbHOMY DJJIEKTPOIY U
anekTpoay cpaBHenus. Kanumsap Jlyrruna.

6. Ob6mas knaccupukanus d>ICKTPOXUMUUYECKUX METOJIOB HCCIEI0BaHUS
(OBMN). Kpatkas xapakTepHuCTHKa.

7. llpuHOMOUATBHBIE JJIECKTPUUYECKHE CXEeMbl KOHTpOJs Toka B O wu
NOTEHIIHaja uccienyemMoro (pabodero) aneKTpoa.

8. Bo3MoOXHBIE MEXaHHM3MBbl JJIEKTPOJHBIX MPOIECCOB. JIMMUTHUpYOIIAs
CTausl.

9. Huddy3uonHas KUHETUKA »dJIEKTpoJHOro mnponecca. Jduddysus B
HEIEepEMEIINBAEMOM 3JIEKTPONINTE NpH [=const. Bo3aMoXxHbIE BapUaHTHI.

10. Muddy3nonHas KUHETHKA OIJIEKTpoaHOro mporecca. Juddysus B
HEIMEPEMEIINBAEMOM JJIEKTPOJIUTE MPU KOHTpoJje moreHuuana PD. Bo3moxxHbie
BapUaHTHI.

11. duddy3uonHas KHUHETHKA AJIEKTPOJHOTO Mpollecca B CTAallMOHAPHBIX
ycanoBusix. Mogens HepHcera.

12. uddy3uonHas KUHETHKA 3JEKTPOJIHOIO MpoIllecca B CTAIlMOHAPHBIX
ycinoBusix. Mogens [Ipanaris.

13. OcHOBHbBIE TMOJOXKEHUSI TEOPUM 3aMEJICHHOro paszpsiga. Dopmyna
Tadens.

14. Tox oomena (i10) u xkorddummeHT nepeHoca (0) MEKTPOXUMHIECCKOM
peakiui. OU3NYECKUNA CMBICT 3TUX BEJIWYUH B paMKax OOIIMX MPEACTABICHUN O
KUHETUKE XUMUYECKUX PEaKIIUil.

15. 3aKkOHOMEPHOCTH CMENIAHHON KMHETUKH 3JIEKTPOIHBIX MPOLIECCOB.

16. MeToa XpOHOBOJIbTAMIIEPOMETPHUH.

17. V3MeHeHHE KOHIIEHTPAIMOHHOTO MPOQUIS aKTUBHOTO BEIIECTBA Y
MIOBEPXHOCTH JJIEKTPOJIa NPH JMHEWHOM pa3BEepTKE IMOTCHUMANa. YPaBHEHHUE
Penpica-IlleBunka.

18. AHanu3 nojasApU3alMOHHBIX KPUBBIX B KoopauHaTax Penmica-llleBunka.
Kpurepun wu rpaHunbl OPUMEHUMOCTH JAHHOIO  crocoba  00paboTKu
AKCHEPUMEHTATBHBIX TAHHBIX

19. M3mepennsi ¢ MEepEeMEHHBIM TOKOM. OKBUBAJICHTHBIC DIICKTPUUECKHEC
CXEMBI.



Ouenounvie mamepuanvl 011 RPOMeHCYmounHou ammecmayuu. ILlenvio
NPOMENCYMOYHbIX ammecmayuii 10 IUCLUUIUIMHE SBJISICTCS OLICHKa KayecTBa
OCBOEHHUS TUCLUUILIIMHBI 00yUYatOIIUMHUCS.

[IpomexxyTouHass  aTrectalMsi  NpeAHa3HayeHa Il  OOBEKTUBHOIO
MOATBEPXKACHUS W OLUEHUBAHMUS JOCTUTHYTHIX pE3yJbTaTOB OOY4YEHHUs MOCie
3aBEpLICHUSI M3YYEHHs IUCHMIUIMHBL. OCyHIECTBISETCS B KOHLE CEMECTpa M
MpeACTaBIsieT  cO0OM  MTOrOBYIO  OLIGHKY  3HAHUA 1O  JUCUUIUIMHE
«INEKTPOXUMHUYECKUE CUCTEMBI» B BUJIE IPOBEICHUS DK3aMEHA.

IIpoMexxyTouHas arrecranus MOKET IPOBOAUTHCSA B YCTHOM, NUCbMEHHOU
¢dopme, u B popme TecTrupoBanusa. Ha nmpomMexyTouHyI0 aTTecTaliuio OTBOJUTCS 10
30 GamoB.

BOITPOCDHI, BLIHOCUMBIE HA DK3AMEH

1. DOxcnepuMeHTaIbHBIE (PAKTHl CYIIECTBOBAHUS HOHOB B PAacTBOpax
anektposutoB (I'porryc, ®apaneit, Appennyc, Kabmykos). Tlomoxenus teopuu
ANEKTPOJIUTHYECKOMN auccormanun Appennyca. Kputuka 3Toit Teopunu.

2. DHeprus KpUCTAJUIMYECKON PEIICTKH U DHEPTUsl COJIbBAaTaIllMU MOHOB B
pamkax wmozaenu bopua. MoH-mUmoibHOE W HOH-MOHHOE B3aMMOJICHCTBUS B
pacTBOpax IEKTPOITUTOB.

3. TepmonnHaMuuecKkoe ONMKUCaHUEe MOH-UOHHOTO B3auMozeicTBus (JIptouc).
AKTUBHOCTb, KOI(D(PUIIMEHT AaKTUBHOCTH, CPEIHAS AaKTUBHOCTb W CPEAHHI
ko3 puimeHT akTuBHOCTU. MIOHHAs cuia pacTBopa.

4. DnexTpocTaThyecKasi TEOpUsl CUIBHBIX JJIEKTponUTOB JlebOas-Xrokkens.
Cpenuuii K03 OHUITMEHT aKTUBHOCTH B TPEX MPHUOIMIKCHHUIX.

5. Auddy3us u murpamus noHoB. YpaBHenue Hepucra-OiHinTeiiHa.

6. DOnekTpuyeckass  MPOBOAUMOCTb: ylenbHasi,  JKBHUBAJIICHTHAS,
MOJIEKYJISIpHASL.

7. Hucia nepeHoca U METOIbI KX OIIPEACIICHHUS.

8. MoHHas »snekTpuyeckas: MOABUKHOCTb, SKBUBAJICHTHAS AJIEKTpUUYECKas
MPOBOJAMMOCTh HMOHOB (MOABMAKHOCThH). 3akoH Konbpayma. Brnusnue 3apsina,
paauyca ¥ TeMIIepaTypbl Ha SKBUBAICHTHYIO 3JIEKTPUUYECKYIO TPOBOUMOCTD.

9. Teopus onsnexkrpuueckoi mpoBoauMocTu Jlebas-Xrokkens-Onzarepa.
Onektpodopernueckuit U penakcauuoHHbId dPdekTsl. IPdextsl Buna u Jlebas

danbkedrareua.



10. DneKTpOXMMHYECKUI NMOTEHIMAN U YCJIOBHUSI PABHOBECHSI HA TPaHULIAX
METaIII-METAJII, METAJUI-PACTBOP.

11. Mex@da3Hple CKkauykyd MOTEHIMATIO0B: KOHTAKTHAsI Pa3HOCTh NOTEHIIMAJIOB,
HEpPHCTOBCKMH  mOTeHUMan u  Jud@Py3uoHHBIM  moTeHuuan. MexaHusm
BO3HUKHOBEHUS dTUX MTOTEHLIHUAJIOB.

12. IIoHATHS BHYTPEHHETO, BHEUIHETO M IMOBEPXHOCTHOTO IMOTEHIMAJIOB;
l'anpBanu- u Bonpra-norenuuanel. J/JC 3JI€KTpOXMMHUUECKONM LENU KaK CyMMa
CKAYKOB MIOTEHIIMAJIOB.

13. Dnexrpoaublii notennuan. Knaccupukauus 3nekTpoioB. DAeKTpoas! 1,
2, 3 pona. Pepoxc-anektponsl. IlpaBunio Jlrotepa. ['a30Bbie 3JIEKTPOABI,
UHIUKATOPHBIE AIEKTPO/IBI.

14. OKuCIUTENbHO-BOCCTAHOBUTEIBHOE PABHOBECHUE BOAbI M BOJHBIX
pactBopoB. JluarpamMmma  SIEKTPOXMMHUYECKOW  yCTOMYMBOCTH  BOAbI, pH-
rUApaTo00pa3oBaHUs.

15. Knaccudukanus  >IEKTPOXUMHUYECKHUX  CHCTeM:  (U3HYECKue,
XUMHYECKUE U KOHIIEHTpalMoHHbIe 1enu. Llenu ¢ mepenocom u 6e3 nepeHoca.

16. JIBOWHOMN 3JIEKTPUYECKUN CJIOM M €ro PoJib B KHHETHKE JJICKTPOIHBIX
npoiieccoB. MoienibHbIE PEACTABIECHUS O CTPYKTYPE JBOMHOTO 3JIEKTPUUECKOTO

cnos (I'ensmronbua, I'yu, Hanman, I'pam).

17. DnexkTpokanwuIpHbIC sBJICHUA. Y paBHeHUE JlunnmaHa.

18. Ckopocth 3nekTpoxuMuyeckoil peakiuu. llomspusamust 31eKTposoB.
Cragun  3NEeKTpPOJAHBIX mpoueccoB. KOHIEHTpallMoHHass MOJSpU3alMs B
oTcyTcTBUE (oOHAa U Tpu u30BITKE (HOHOBOTO DIIIEKTPOIMTA B PACTBOPE.
[IpenenwvHblil TOK nuddy3un.

19. DnexTpoxumuueckas moispusainus. Tok oOMena. YpaBuenue Tadens.

20. KatoaHoe BbiAelieHHE BOAOpPOAA. 3aMEMJICHHBIA pa3psii. 3aMeasIeHHas
peKoMOMHAaIUs. DIEKTPOXUMHUYECKAss PEKOMOUHALIUS.

21. IlpumeneHne wusMepeHUM siekTpuueckod npoBoaumoctu U J/C B

(UBUKO-XMMUYECKUX  HCCIICIOBAHUSX:  ONPEACIICHUE  PACTBOPUMOCTEH U



MPOU3BEICHUSI  PACTBOPUMOCTH,  OMNpEACNICHHEe CpeaHuX  Kod(pPuIHUeHTOB
AKTUBHOCTH UM 4mcen neperoca meroaom J/C.

22. llpumeHeHne u3MEpEHUHN dneKkTpuyecko mnposoaumoctd u JOC B
(UBUKO-XUMUYECKUX HUCCIEIOBAHUAX OIpeeSeHUe CTaHAAPTHBIX SJICKTPOIHBIX
MOTCHIIMATIOB,  OMNPEACIICHUE  HANPSDKEHUS  Pa3JOKEHUs  DJIEKTPOJIUTOB,
OIPEICIIEHNE KOHCTAHT YCTOMYUBOCTH KOMIUIEKCHBIX COCIMHEHUM.

23. Koppo3usi METAJIOB U METOJIbI 3AIIUTHI.

24. DnEeKTpOXUMHUYECKHME HCTOYHMKH TOKAa; HMX BHJIbBl W OCHOBHBIC

XaApaKTCPUCTHUKMU.

Kpumepuu popmuposanus ouenok no npomexcymouHoll ammecmayuu:

«omauunoy ( 91 6amIoB) — MONyYarOT O00yYaroIIKecs, KOTOPbie CBOOOIHO
OPUEHTUPYIOTCS B MaTepuaje W OTBEYarOT Oe3 3aTpyaHeHmid. OOydaronuiics
CIOCOOCH K BBITIOJIHCHHIO CJIOKHBIX 3aJJaHUH, IOCTAaHOBKE IIeJIeH M BBIOOpE IMyTeH
uxX peanuzanuu. PaboTa BBINOJTHEHA MOJHOCTHIO 0e3 omuobok, pemero 100%
3azay;

«xopouwo» (81 Gamia) — moydar0T 00yYaroIuecs, KOTOPbIE OTHOCUTEIBHO
MOJIHO OPUEHTHPYIOTCS B MaTepuale, OTBeHaloT 0e3 3aTpyAHEHHH, IOMyCKaroT
HE3HAYUTENHHOE KOJIMYECTBO OMIMOOK. O0ydaromuiics cnoco0eH K BBIITOJIHEHUIO
CJIOXHBIX 3a7aHuil. PaboTa BBINOIHEHA MOTHOCTHIO, HO UMEIOTCS HE 0oJiee OHOM
HerpyOoi omuOKu U OJHOTO Hejouera, He Oosee Tpex HemodeToB. Jlomyckarores
HE3HAYUTENbHbIE HETOYHOCTHU TIPU pEeIIeHUH 3a1a4, perieHo 70% 3anauy;

«yooenemeopumenvnoy (610am10B) — MOIy4arOT 00yYArOIIHECs, Y KOTOPHIX
HEJ0CTaTOYHO BBICOK YPOBEHb BIAJCHUS MaTepuasioM. B mporecce orBera Ha
HK3aMEHE JIOMyCKAIOTCA OIMMUOKM W 3aTPyJHEHUS NpU M3JOKEHUM MaTepuaa.
OOyuaromuiicss MPaBUILHO BBITIONHWI HE MeHee 2/3 Bcell paboThl WK JOIMYCTHIT
He OoJiee oHOM TpyOol OmMOKH M ABYX HEA0UYETOB, He Oojiee OaHOUN rpyOoi m
OJIHOM HerpyOo# omuOku, He Ooyiee Tpex HErpyObIX OomuOOK, OJHON HETpyOOH.
OOyuaronuiics 3aTpyaHSACTCS C TPABHUIBLHON OIEHKOW MPEIOKCHHOM 3a/1auu,
JlaeT HEMOJIHBIN OTBET, pelieHo 55% 3anay;

«Heyooenemeopumenvnoy (10 36 0amioB) — MOMydYalOT OO0yYaromuecs,
KOTOpBIE JOMYCKAIOT 3HAYWTENbHBIC OmuOku. OOydarommiicss WMeeT JUIIb
HAYaJIbHYIO CTETICHb OpHEHTAIlMM B Marepuane. B paborte uuciao ommbOK u
HEJI0OYETOB TMPEBHICUIIO HOPMY JUIsl OIIEHKH 3 WJIM MPaBUJIBLHO BBITIOJIHEHO MEHEe
2/3 Bceir paborel. OOydJaromuicsl JaeT HEBEPHYIO OICHKY CHTYyalldd, PEIICHO
MeHee 50% 3anay.

Memoouueckue mamepuannt, onpeoenarouiue npoyedypvl OUeHUBAHUA 3HAHUIL,
YMeHuil, Ha8blK08 U (Ulu) onvima OesasmeabHoCmu
Makcumanbnass cymma (100 OGamioB), HaOupaemass CTYJEHTOM IO



TUCIMIINHE BKJIIOYAET JBE COCTABIISIONINE:

— nepeas cocmasnAloujas — OLEHKa PEeryIspHOCTH, CBOEBPEMEHHOCTH H
Ka4yeCcTBa BBITIOJHEHHSI CTYIEHTOM y4eOHON paboThl MO U3yUYEHUIO NUCHUIUIMHEI B
TEUEHHE TIEPUOIa U3yUCHHs TUCHUIUINHBI (CeMecTpa, UM HECKOJIBKUX CEMECTPOB)
(cymma — He Oonee 70 OamioB). bamnbl, XapakTepu3yOIIHE YCIEBAEMOCTh
CTYJICHTa 10 AUCUUIUINHE, HAOMPAIOTCSA UM B TEUSHHE BCETO Meproia 00ydeHus 3a
M3yYEHHE OTJECNBbHBIX TEM M BBITTOJHEHUE OTACIBHBIX BUIOB PaboT.

— emopas cocmasnAwas — OIEHKAa 3HAHWW CTyIEHTa IO pe3yiabTaTaMm
MPOMEKYTOUHOM arrectauuu (He 6oaee 30 6amoB).

Lenvto npomedricymounvix ammecmayuil o TUCUUTUTHHE SBIISETCS OLIEHKA
Ka4ecTBa OCBOCHUS TUCIUTLIMHBI 00 yJIarOIIMMHUCH.

Kpumepuu oyenku kauecmea 0ceoenus OUCyUnIUHbl

Ouenka «omauunon— om 91 0o 100 6annoe — TeOpeTUUECKOE COACPKAHUE
Kypca OCBOEHO TOJIHOCTHIO, 0e3 MpoOesioB, HEOOXOIUMbIC MPAKTUUECKUE HABBIKU
paboThl C OCBOCHHBIM MarepuajioM copMHUpoBaHbl. Bce mpemycMoTpeHHBIE
nporpaMMoin o0yueHus y4eOHbIC 3aaHUs BBHITIOJIHEHBI, KAYECTBO MX BBITTOJTHEHUS
OIICHEHO YHCJIOM OajuioB, OJM3KUM K MakcUMaibHOMYy. Ha sKk3aMeHe CTyneHT
JEMOHCTPUPYET TIIYOOKHE 3HAHUS MPETyCMOTPEHHOTO MpOorpaMMoi Marepuarna,
yMEeT YeTKO, JAKOHMYHO U JIOTHYECKH IOCJIeIOBAaTEIbHO OTBEeYaTh Ha
MIOCTaBIIEHHBIE BOTIPOCHI.

Ouenka «xopowio» — om 81 00 90 6annoe — TEOPETUUECKOE COACPKAHUE
Kypca OCBOEHO, HEOOXOJMMBIE MPAKTHYECKHUE HABBIKM PabOThl CHOPMUPOBAHBI,
BBIMIOJTHEHHBIE y4eOHbIE 3alaHusl COJAepX,aT He3HauuTenbHble omuOku. Ha
HK3aMEHE CTYICHT JI€MOHCTPHUPYET TBEPJIO€ 3HAHHS OCHOBHOTO (MPOTPaAMMHOTO)
MaTepuaa, yMeeT YeTKO, TPaMOTHO, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBEYaTh
Ha TIOCTaBJIEHHBIE BOMPOCHI.

Ouenka «yoosenemeopumenvuo» — om 61 0o 80 6annoe — TeopeTUUECKOE
coJiepKaHe Kypca OCBOCHO HE MOJTHOCTHIO, HEOOXOAMMbIE MPAKTHUECKIE HABBIKH
paboThl chopMHUpPOBAHBI YACTUYHO, BBIMOJHEHHBIC Y4YeOHBIC 3aJlaHUs COJIEpPIKAT
rpyosie ommbOku. Ha »5K3aMeHe CTyIeHT JEeMOHCTPUPYET 3HAaHUE TOJBKO
OCHOBHOTO Martepuaja, OTBETHI COJiepKaT HETOYHOCTH, CJIab0 apryMEHTUPOBAHBI,
HapyllleHa MOCIeI0BATEIbHOCTD U3JI0KEHUS MaTepHalia

Ouenka «Heyooe1emeopumenbHo» — om 36 0o 60 6ann1068 — TECOPETUUECKOE
coliepKaHNe Kypca HE OCBOEHO, HEOOXOAMMBIEC MPAKTUUECKUE HABBIKH PAaOOTHI HE
chopMHpPOBaHbI, BHITIOJHEHHBIE Y4YeOHBIE 3a7aHUSl COJIEp)KAaT TPyOble OMIMOKH,
JOTIOJIHUTEIIbHASI CAMOCTOATEINIbHAS padoTa HAJl MaTEpPHAIOM Kypca HE MPUBEAET K
CYILIECTBEHHOMY TOBBIIIEHUIO KauyecTBa BBHINIOJHEHUs Y4yeOHbIX 3agaHuil. Ha
AK3aMEHE CTYACHT JEMOHCTPUPYET HE3HAHHE 3HAUUTEIbHOW YacTH MPOrpPaMMHOTO
Marepuayiia, CyIIeCTBEHHbIE OIMMOKM B OTBETaX HA BOIMPOCH, HEYMEHHE
OPUEHTHPOBATHLCS B MaTepHaie, HE3HAHNUE OCHOBHBIX MOHATUHN TUCIUTIIINHBI.

Tunoseie 3amanus, obecneunBaromue GopmupoBanue kommereHun [1K-2

MpeJICTaBICHbI B TAOIHIIE 7.



Taonuya 7. Pe3ynibmamol 0c60eHUus yueOHOU OUCUUNIUHDBL, ROOIeHcaujue

npoeepke

Pe3ynomamul 00yuenus
(komnemenuyuu)

OcHogHble nokazamenu
OUeHKU
pe3yibmamos 00yueHus

Bug oneHOUHOrO
Marepuania,
00ecIeunBaroIIe
dbopmupoBaHue
KOMIIETCHIIUHN

IIK-2 - Bnanenne
0a30BBIMH HaBBLIKAMU
HCIIOJIb30BaHUS
COBPEMEHHOU
anmapaTypsl pu
MPOBEJICHUU HAYYHbBIX
HCCJICJOBAaHUU

3HaTB: -
IIPUHLUIINAJIBHBIE
OCHOBBI, BO3MOXHOCTU H
OTpaHUYCHUS
IIPUMEHEHHUS
3JIEKTPOXUMHUYECKUX
METOJI0B  MCCJIEIOBAHUS
XUMHYECKUX 0OBEKTOB,;

YMeTh: - IpOBOJUTH

KOMILJICKCHBIHN aHanu3
MOJIY4ae€MbIX TPOJYKTOB,
uccieoBanue  (hU3MKoO-
XUMHYECKUX
3aKOHOMEPHOCTEM U
KOHTPOJIUPOBATH
IpPOTEKaHHE  MPOIIECCOB

Ha CEpPUIHOM U CJIOKHOM
HAy4YHOM 00OpYJOBaHUH,

Baaners: -
TEOPETUUECKUMU
OCHOBaMU u
MPaKTUYECKUMU
HaBBIKAMU  pabOTHl  Ha
CEepUMHOM U  CJIOXHOM

HAyYHOM O00OpPYIOBAHHH .

YCTHBIN 0npoc
TUIIOBBIE TECTOBBIE
3a1aHUs
TUIIOBBIE OLICHOYHBIE
MaTepuaibl K SK3aMEHY

=

B w

7. Y4eOHO-MeTOANYECKOE o0ecneYyeHue JUCIUILINHBI

OcHoBHAA

Porunsn A.JI. Teopetnueckas snexktpoxumust, JI., Xumus, 1981 r., 423 c.

HNamackun bB.b., Ilerpuit O.A. OcHOBBI

M.Beicuias mkoma, 1978 r. 239 c.
Jamackun b.b., [letpuit O.A. Onexktpoxumus. M. Xumus, 2001 . 624 c.
Antponos JI.LU. Teopernueckas snekrpoxumus. M.Breiciias mkona, 1984 r. 519

C.

TEOPETUYECKON DIIEKTPOXUMHH.




5. Axtunud JL.H. u gp. Dnexrpoxumus pacmiaBHbIX coneil. M., Meramtyprusnar,
1964 r. 355 c.

6. Barouxuii B.C. OcHoBsl snektpoxumun. M., Xumus, 1988 1. 400 c.

7. Barouxuii B.C. OcHoBsl snektpoxumun. M., Xumus, 1988 1. 400 c.

8. T'opombickuit  A.B.  BonbrammepomeTpusi:  KMHETHKa  CTAallMOHAPHOIO
anektposnusa//otB.penakrop  B.M.  IllanmoBan.  Wuctutryr  obmiedt wu
Heoprannueckoit xumun. Kues: HaykoBa nqymka., 1988 r., 176 c.

9. Tamoc 3. TeopeTnueckue OCHOBBI 3JIEKTPOXUMHUYECKOro aHanuza, M., MUP,
1974 r., 552 c.

10.Ckopuennertn B.B. Teopetnueckas anexkrpoxumus, JI., Xumus, 1976 r., 567 c.

11. DnexTpoxuMHs pacIIaBICHHBIX CoOJeH [DIeKTpOHHBIA pecypc]: ydeOHO-

Mertoauueckoe mocobme/ FO.II. 3aiikoB [um 1p.].— DIEKTPOH. TEKCTOBHBIC

nanubie.— ExarepunOypr: Ypansckuii denepanbusiii yauBepcuter, IbC ACB,

2014.— 88 c.— Pexum goctymna: http://www.iprbookshop.ru/68317.html.— DbC

«IPRbooks»

12. KoHTpoJibHBIC 3aJIaHUSI U TECTHI MO Kypcy «TeopeTudeckasi dJIEeKTPOXUMHUS

[DneKTpOHHBI pecypc]: MeToAuYecKHe yKazaHusi/ — DJIEKTPOH. TEKCTOBBIC
JIAHHbIE.— Ka3ansb: Kazanckui HAIMOHAIbHBIN HCCIIEN0BATEIbCKU I
TEeXHOJoruyeckud  ynusepcuter, 2015.— 44 c— Pexum pgocryna:

http://www.iprbookshop.ru/63690.html.— DBC «IPRbooks»

JlonmosiHuTeIbHAS
1. Awntponos, JI.LU. Teopermueckast snexkrpoxumusi [Tekct]: y4ued. 11 By30B /
JL.N. AutponoB. — M.: Beiciias mkona — M, 1984 - 519 c.
2. JHamackuH, b.b. Dnexktpoxumus [ Tekct]: yue6. mocodue st Xum. dak. yH-TOB
/ B.b. Jamackun, O.A. Ilerpuii. — M.: Beicmas mkoma — M, 1987.- 295 c.
3. Pob6uncon P., Ctokc P. PactBopsl anekrpoautos, NJI., M., 1983.
4. MysbikantoB B.C., baxxan H.M., [Tapmon B.H., bynrakos H.H., MBanuenko
B.A.
5. 3ajayMm 1O XUMHYECKOW TepMoauHamuke, WM3a. 2-e, ucnp.M31aTenbcTBO:
Xumus, Komoc. 2004.
6. Kpatkuii cipaBouHHK (HU3UKO-XUMHUECKUX BennuuH, M-JI., 1981.
/. CnopaBouHas [IpaBOBas cucremMa «I"apaHTy. URL:
http://www.garant.ru.CnipaBounas npaBoBas cucrtema «KoncynprantlItrocy. URL:
http://www. consultant.ru

I/ZPOCZ)eCCMOHClJZbele nouckoebsle cucmemsl.
[TomnotekcToBas 6a3za nmanubix ScienceDirect: URL: http://www.
sciencedirect.com.

HNuTepHeT-pecypcebl

Bupryansnbie npubopsl (virtual instruments) - KOMIBIOTEPHBIE IPOTPAMMBI,


http://www.garant.ru/

HUCIIOJHAIONHUE, C IIOMOIIBIO KOMIIBIOTEpAa W OTHOCHUTCIBHO HCECJIOKHOIO

o0opynoBanus (aHajioro-1mu@pPoOBLIX U HHU(PPOAHATIOTOBBIX MpeoOpa3oBaTeseH,

JATYUKOB W HCIOJHUTEJbHBIX YCTPOUCTB), (YHKUHMHU PpPa3IUYHBIX MPUOOPOB.

Bupryanbhble TpuOOpbl HCHOIB3YIOT KAaK AJIs1 3aMEHbl OOBIUHBIX TPUOOPOB, TaK U
JUISl peaju3aliid YHUKAJIbHBIX U3MEPEHUM, ISl KOTOPBIX HET OOBIYHBIX MPUOOPOB.
Bupryanbable npubopsl B (QU3UKO-XHUMHYECKOM HSKCHEPUMEHTE MOKHO

HalTH Ha caitte: http://pdeis.at.tut.by/

ba3zvi 0annvix

JI1s1 caMOCTOSITeNIbHOM, UHIUBUIYaIbHON paOOThI, TOATOTOBKH MPOEKTHHIX U
UCCJIEJOBATEILCKUX PAbOT MO TMENaroruueckorl MpakTUKEe PEKOMEHIYeTCs
UCIIOJIB30BATh AJIEKTPOHHO-OMOJIMOTEUHYIO CUCTEMY (pecypchl MHPOPMAITMOHHOTO
nentpa ®I'bOY BO KBI'Y obecnieunBaroniuii 1oCTyI K psAay MEXIYHAPOIHBIX
W31aTeJILCTB U 0a3 JTaHHBIX:

1. SciVerse Scopus(http://www.scopus.com)

2. OBC IPR BOOKS (http://iprbookshop.ru/)

3. OBC «KoncyabsTanT cryaenta» (http://www.studentlibrary.ru)

4. Web of Science (WQOS) (http://webofknowledge.com).

8. MarepuajibHO-TeXHUYECKOe O0ecnevyeHne TUCIUIIUHbI.
NuTepakTHBHBIN KIIACC, OCHAILIEHHBIN 000pYI0BAHUEM: CTEHIAMH,

MH(GOPMAIIMOHHO-U3MEPUTEIBHBIMHU CUCTEMaMHU, 3JIEKTPOHHBIMU CPEACTBAMU
0oOy4eHHMsI ¥ KOHTPOJIS 3HAHUH CTYJIEHTOB.

KoMneroTepHnsiil kinacc.

MeTroauuecKknii KaOUHET.

JlaGopaTopusi BEICOKOTEMIIEPATYPHOU IEKTPOXUMHUHU.

Ne | HanmeHnoBanue [lepeuenp o00OOpymOBaHUST ¥ TEXHHUYECKUX
000pYy/IOBaHHBIX YYCOHBIX | CPEJICTB OOyUCHUS
KaOWHETOB, JIA00PATOPHid

1. | Jlekumonusie ayautopun | Ne203, 211, 322; uHTepakTUBHAs JOCKa, 3
KOMIUIEKTa BUJICO-TIPE3CHTAIIHOHHOTO
o0opynoBaHus ( MPOEKTOP, SKPaH, HOYTOYK)

2. | KoMmproTepHbIe K1acChl KommbrorepHoe o6opypoBaHue ¢
IPOrpaMMHBIM 00ECIICUSHHUEM IS IIPOBEICHUS
TE€CTOB MPU KOHTPOJIE TEKYIIEH YCIIEBAEMOCTH.

3. | JJaboparopum [lpaktuyeckne  pabOTHI  BBIMOJTHSIOTCS  C
121, 126, 108 HCII0JIb30BaHUEM COBPEMEHHOTO
1a60paTopHOro 00OPYIOBAHUS:
[Torennmocrat/ranpBanoctatr PAR 2273
DIEKTPOXUMHUYSCKUN  KOMILIEKC Autolab
PGSTAT 30 Ilorenumoctar / raibBaHOCTAT



http://pdeis.at.tut.by/adcdac.htm
http://pdeis.at.tut.by/actuator.htm
http://pdeis.at.tut.by/
http://www.scopus.com/
http://iprbookshop.ru/
http://www.studentlibrary.ru/
http://webofknowledge.com/

Elektroflex 473 yIpaBJICHHE KOTOPHIMU
BO3MOXXHO  TOJBKO  C  HCIOJB30BaHUEM
COOTBETCTBYIOIIUX KOM-IIBIOTEPHBIX MPOTPaMM:
Autolab. PAR-Ametek. Elektroflex.

IIpy npoBeneHUM 3aHATUN JIEKLIMOHHOIO THUIIA, CEMHUHApPCKUX 3aHATHUI
WCTIONB3YIOTCS:

JUYEH3UOHHOE NpocpamMMmHoe obecneyenue:
— Tlponykrer Microsoft (Desktop EducationALNG LicSaPk OLVS Academic
Edition Enterprise) moamucka (Open Value Subscription);
— AHTuBUpycHOe mnporpammHoe oOecneuenue Kaspersky Endpoint Security
Cranmaptaeii Russian Edition;
— AltLinux (Anst O6pa3zoBanue 8);
c80000HO pacnpocmpansiemvle npocPammbl.
— Academic MarthCAD License - maTemaTHueCKOE MPOrpaMMHOe oOecIieUYeHue,
KOTOpPOE TO3BOJISIET BBITIOJIHATh, AHAJIM3UPOBATH BAXXHEHIINE WHKEHEPHBIC
pacueThl 1 0OMEHUBATHCS MU,
—  WinZip ans Windows - mporpamm Jist C:KaTusi U paciakoBKH (ailyios;
— Adobe Reader qs Windows — nporpamma aiist urenust PDF ¢aitios;
— Far Manager - KoHCOJIbHBIN (haliIOBBIN MEHEIKED ISl ONEPALUOHHBIX CUCTEM
cemeiictBa Microsoft Windows.

J{nsi CTYyIIEHTOB € OTPaHMYEHHBIMH BO3MOXHOCTSAMHU 370POBbS CO3/IaHBI
CIielUaJIbHBIE YCIIOBUS IS TIOJy4YeHus oOpa3oBaHusi. B Iensx AOCTYIHOCTH
MOJIYYEHHUsI  BBICIIETO OOpa3oBaHUs 10 00pa3oBaTeIbHBIM  IPOTrpaMMaM
WHBAIMJAAMH W JIMIIAMA C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH  3/I0POBbBS
YHUBEpPCUTETOM obecrieunBaeTcs: 1. AJbTEpHATUBHOW Bepcuel OQPHUIIMAIBHOTO
caiita B cetn «UHtepHer» mis cmaboBumsmux; 2. IlpucyTrcTBHe accucTeHTa,
OKa3bIBAIOIIETO 00YUYaIOIIEMYyCsl HEOOXOIUMYIO TTOMOIIh; 3. /{7151 MHBATUIOB U JTUIT
C OrpaHUYCHHBIMH BO3MOXKHOCTSIMHU 3JIOPOBBS IO CIIYXy — AyOJMpPOBAHHE BCIYX
CIIpaBOYHOM HMH(pOpMAIIMM O pPACHUCAaHUM YYEeOHBIX 3aHATHH; OOecIeUeHHe
HaJJICKAITUMA 3BYKOBBIMH CpEJICTBaMHU BocIipou3BeaeHuss nHpopmanmu; 4. s
WHBAJIIMJAOB M JIMI] C OrPAHUYEHHBIMHU BO3MOXHOCTSIMU 3J0POBBS, HUMEIOIIUX
HApYLICHUS  OMOPHO-ABHUTaTEIbHOIO  ammapara, CO3JaHbl  MaTEepPUAIBHO-
TEXHUYCCKHE YCIOBHS OOCCIECUMBAIOIINE BO3MOXKHOCTh OECIPEIsITCTBEHHOTO
JOCTyIa OOyJaromuxcss B y9eOHBIC MOMEIICHUS, 0OBEKTY NMUTAHUS, TyaJeTHBIC U
JIpyrue TIOMCIICHHWS YHHBEPCUTETa, a Takke NpeObIBaHUS B  YKa3aHHBIX
MOMEIICHUAX (HaJW4YUe PaCIIUPEHHBIX JBEPHBIX MPOEMOB, MOPYYHEH U APYTUX
MIPUCIIOCOOJICHHIN).



JUCT UBSMEHEHUWH (Jlononnennii)
B pabouyl0 MpOrpaMmy MO JUCIUILIUHE
«DIEKTPOXUMUYECKHAE CUCTEMBI»
1o HanpasieHuto noaArotoBku 04.04.01. «XUMUA»

Ha 2022/ 2023 y4eOHbIit ro

Ne OnemeHT (myHKT) PI1/]

[lepedyeHb BHOCUMBIX
W3MEHEHUH (JOTOTHEHU)

IIpumeuanue

OO6cyx1eHa 1 peKOMEHI0BaHAa Ha 3ace/laHny Kadeapbl HEOPTraHUYECKON U

bu3nYecKol XuMUn
POTOKOJI No OT «

2022 1.

3aBeyronuii kadeapoit

X.b. Kymxos
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