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1. Ileap 1 3224 OCBOEHHSI JUCHUILIHHBI
[]enu 0CBOEHHMS JUCHUIUIMHBI « DJIEKTPOXUMHUSA 3JIEKTPOJIUTOB)

CIIEeyIOMIHe:

o co3/1aTh HAy4YHYIO0 0a3y B 00JACTH TEOPETUUECKOM IIEKTPOXUMHUU KaK
OCHOBY PEIICHUS MPUKIIATHBIX BOIIPOCOB TEXHHYECCKOU IICKTPOXUMHH.

o HAyYUTh CTYJICHTOB HCIIOJIb30BaTh 3aKOHBI M 3aKOHOMEPHOCTH,
aHAJIM3UPOBATh 00JIACTH MX NMPUMCHCHHMS, 1aTh OOIINE CBEJICHUS O PAaBHOBECHH H
HEPABHOBECHBIX  SIBIICHUAX B pacTBOpax »dJCKTPOJUTOB, O3HAKOMHUTH C
COBPEMCHHBIMA ~ OCHOBAaMH  JJICKTPOXUMHYECKOW  TEPMOJIWHAMUKH,  JaTh
UHPOPMAIIMIO O MOJECIISAX JIBOMHOTO AJIEKTPUYECKOTO CJIOSI M TTOKa3aTh €ro poJib B
AIIEKTPOXUMHUYCCKON KHHETHKE, IMPEJICTAaBUTh OCHOBHBIC ITOJOXKEHUS KUHETHUKH
AJIEKTPOIHBIX TPOIIECCOB.

o JaTh HAy4YHBIC OCHOBBI OCHOBHBIX HAIIPABJICHHH TEXHUYCCKOMN
DIIEKTPOXUMUH.
3aoauu oucyuniunvl —

o chopMupoBaTh Oa30BBIC 3HAHUS U OCHOBHBIC TIOHATHS JIEKTPOXUMUH,
NpeJCTaBIICHUsT O e¢ (YHIAMCHTAIbHBIX 3aKOHaX W OCHOBHBIX METOJaX.
O000mHUT, W CHUCTEeMATH3MPOBATh 3HAHUS, BKIIOYAIONIME TEPMOIMHAMHUKY |
KUHETHKY JICKTPOXHUMHYECKUX MPOIIECCOB.

o PacKphITh  POJIb  JJCKTPOXUMHUYSCKHX  SIBICHHUH B  TPUPOJIE,
chopMyIHpPOBaTh OCHOBHBIE 33J]a4ll TEOPUH AIEKTPOXUMUHU, YCTAHOBUTH 00JIAaCTh
WX IPUMEHUMOCTH, OTMCATh UX CTPYKTYPHBIC SJIEMEHTHI U MOHSTHUS;

o paccCMOTpeTh OCHOBHBIE  DKCIIEPUMEHTAJIbHBIE 3aKOHOMEPHOCTH
ANEKTPOXUMUYECKUX SIBJICHUH, MPUHIIUIIBI TTIOCTPOCHUS TEOPUH IIIEKTPOXUMHUHU Ha
WX OCHOBE, CTPYKTYpy H MaTeMaTH4eCKyl0 (OpMy OCHOBHBIX YpaBHEHUH,
OTIMCHIBAIONINX AIEKTPOXUMHUYECKUE SBICHUS, OCOOCHHOCTH MX WCIIOJIH30BAaHUS B
Pa3TUYHBIX YCIOBUSX;

o paccCMOTpeTh  OCHOBHBIE  METOABl  JKCHEPUMEHTAIBHOTO U
TEOPETUUYECKOTO WCCIICIOBAHUS DJIEKTPOXUMHYECKUX SIBICHHUH, HCIIOJIIb30BaHUE

AJICKTPOXUMHNYCCKUX SIBJICHUM B COBPCMCHHBIX TCXHOJIOTHAX



o YCTAaHOBUTH 00JIACTb MPUMEHUMOCTH MOJIENEH, NPUMEHSEMbIX B
ANEKTPOXUMHUHU, PACCMOTPETh CIOCOOBI  BBIUMUCIEHUS  (PUIMKO-XUMUYECKHUX
BEJIMYMH, XapaKTEPU3YIOUIUX SIBICHUS; OOECHEeUnTh OBJIAJECHHE METOHO0JOTHEH

(PU3UKO-XMMUYECKUX UCCIIEIOBAHUMA.

2. MecTo nucuumiiuHbl B cTpykrype OIIOIIBO

JlucuuiuinHa «OJIEKTPOXUMHMS 3JIEKTPOJIMTOB)» OTHOCUTCA K KYypCBM IO
BbIOOpPY OuHON (QopMbl 0OyueHust HampasieHuss noarotoBku 04.03.01 Xumwus
(duznueckas XuMusl).

HucuumuinHa ~ «OJIEKTPOXHMHS  JJIEKTPOJHMTOB)»  COJEPKATEIBbHO
B3aMMOCBSI3aHa C JIUCLUUIUIMHAMU OOIIEHAYYHOr0 U NpOo(ecCHOHATBHOTO LHMKIIA
«IIpUHUIMNIBI KOHCTPYMPOBAaHUS M PaOOThl 3JIEKTPOXUMHUYECKOW amnmaparypbi»,
«KoMmbroTepHble TEXHOJIOTUU B HayKe U 00pa3zoBaHumN», «BrIcOKOTEMIIepaTypHas
aneKTpoxumus», «HayuHo-uccnenoBarenbckast paboTa U IPaKTHKAY.

JIucUMIUIMHA TTO3BOJIUT PACIIMPUTH TEOPETUYECKYIO TOATOTOBKY MarucTpa,
NOJIYYUTh MPAKTUYECKHE HABBIKU 110 METOJIAM UCCIENOBAHUS DJIEKTPOXUMHUECKUX
IPOLIECCOB.

OcBoeHHE OCHOBHBIX MOJOKEHUH NaHHOW IHUCLUIUIMHBI HEOOXOAMMO IS
OPOXOXKIEHUS  NPEJAUIUVIOMHOM  TNPAKTMKM WM HAIMCAaHUS  BBIIYCKHOM
MarucTepcKon padboTHI.

3 TpeGoBanus K pe3yjbTaTaM OCBOCHUS COJEPKAHMUS JUCIHMILIHHbBI

[Iporiecc mM3yueHus NUCIUIUIMHBI HampaBjieH Ha (OpMUpPOBAHUE DJIEMEHTOB
cleayrmuXx npodeccnoHaIbHbIX KOMIIETEHIIMM B COOTBETCTBUH C (heepaibHbIM
rOCYJapCTBCHHBIM  00pa30BaTEIbHBIM  CTAaHAAPTOM  BBICHIETO  OOpa30BaHUS
(ypoBeHb BbICIIETO OOpa3oBaHHWs) MOATOTOBKH KaJIpOB BBICHIEH KBaTU(UKAIIUH
HamnpasieHus noaAroToBku 04.03.01 Xumus (Puznyeckas XUMUs):

BJajieHne 0a30BbIMU HAaBbIKAMH HCIIOJb30BaHUS COBPEMEHHOM ammaparypsl
MIpU IpoBeAeHUU HayuHbIX uccienoBanuit (I1K-2).

B pesynbTaTte 0cBOCHUS TUCIUTIIMHBI 00YYaIONUNCS TOJKEH:

e3HATh: - MPUHUUIHAIBHBIE OCHOBBI, BO3MOKHOCTH U OrPaHUYEHUS
MPUMEHEHUS SJIEKTPOXUMHUYECKIX METOJIOB UCCIIEIOBAHUS XUMUYECKUX OOBEKTOB
(31);

eYMeThb: - TMPOBOJWTh KOMIUIEKCHBIM aHalU3 MOJy4aeMbIX MPOIYKTOB,
uccinenoBaHue (U3MKO- XUMHUUYECKUX 3aKOHOMEPHOCTEM U KOHTPOJIUPOBATH
MPOTEKaHUE MPOIIECCOB Ha CEPUMHOM M CI0KHOM HaydyHOM oOopynoBanuu (Y1);

eBianers: - TEOPETUYECKMMHU OCHOBAMU M MPAKTUUYECKUMH HaBBIKAMHU
paboThI HA CEPHUITHOM U CIIOKHOM Hay4dHOM oOopyaoBanuu (B1).

4. Conep:xaHue U CTPYKTypa TUCHUIIUHBI



Tabauya 1. Codeporcanue oucyuniunsvt (Mooyis)« DAeKTPOXUMUSA
IJICKTPOJIUTOB »

®opma
Coaepixkanue pasgesa TeKYyLLero
KOHTPOJIsA

No HaumenoBanue
n/n pa3nena/ TeMbl

1 2 3 4!

1. MecTo  27E€KTpOXMMHMM B  HaykKe.
MortuBauus kypca. Llenb U OCHOBHBIE
3a1aun Kypca. Vcropuueckas crpaBka.
OcHOBHBIE pa3fenbl  TEOPETUUYECKOU
JNEKTPOXUMUN u HaIpaBJICHUS
NPUKIAAHON deKTpoxuMuu. IloHsThe
BBenenue 00 D3JIEKTPOXMMHMUYECKUX TpOoIeccax B
COTIOCTaBJICHUH c XUMHYECKUMHU
MpoIeccam. DNEeKTPOXUMHUYECKas
1enb U BapuaHThl €€ padoTsl. [Ipenmer,
3alayd M METOJbl  AJIEKTPOXUMUHU.
OcHOBHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
TIPUHIIUIIBL.

K
PK
T
Mpe3eHTalNN

2. | PaBHOBeCHBIE 1 Oransl pa3BUTHSL. OcHoOBHBIE
HEpaBHOBECHBIE MOJIOKEHUsI, JOCTOMHCTBA, HEIOCTATKU
SIBJICHHS B PACTBOPAX TEOPUH ANEKTPOJIUTUYECKOM
ANIEKTPOJIUTOB JCCOLIMAllun Appenuyca.
CoBpeMeHHbIE  TPEACTABIEHUS O
MexaHu3Max oO0Opa30BaHMsI PACTBOPOB
3JIEKTPOJIUTOB. DHeprust
KpPUCTAJUIMYECKOM  pemeTku. Meton
TEPMOJIUHAMHYECKOTO IUKJIA. DHEPrus
COJIbBaTallkk U  MOJEIH Jis  ee
ompenenenus  bopna-Y»>006a, Ban-
Apkenss u pae-bypa, Dnu-DBanca.
CpaBHeHue c pacueTomM o 113
TEPMOIMHAMUYECKOMY LUKITY. K
[IpyyurHBl  YCTOMYMBOCTA PaCTBOPOB PK
3JIEKTPOJIUTOB. T
TepmoauHamuueckass Teopus  HOH-
MOHHOTO B3aUMOJICHCTBUS. AKTUBHOCTD
u kodpdunueHT aktuBHOCTU. CpeaHuii
KOA(PGUIIUEHT aKTUBHOCTH U €r0 CBS3b
c kodhpureHTamMu aKTUBHOCTHU
OT/IeIbHBIX HOHOB. [loHsTHE O MPSIMBIX
U KOCBEHHBIX METOJaxX OIpEeAeIICHUs
K03 UITUEHTOB AKTUBHOCTH.
OcHoBHbBIE TIONIOXKEHUsT Teopun Jlebas-
I'tokkerst. YpaBHeHue s
KodpduIMeHTa aKTUBHOCTU B TEPBOM
npuOIMKeHnun Teopuu. Bropoe wu

'B rpade 4 mpuBOAATCS IUTaHUPyeMble (JOPMBI TEKYILIETO0 KOHTPOJIS: 3aluTa JadopaTopHoit padots! (JIP),
BeimonHeHne Kypcooro mpoekta (KII), kypcosoit paborer (KP), pacuerno-rpadmueckoro 3amamms (PI'3),
nomamHero 3amanus (/[3) nanmcanme pedepara (P), scce (D), kommoxBuym (K), pydexHsiii xontpoms (PK),
tectuposanue (T) u T.1.




TpEThE npuOIMKEeHNE TEOpUH.
Comnocrasnenue ¢ omnsltoM. [lonstue o
COBPEMEHHBIX MOJX0/aX K OIHCAHUIO

TCPMOJUHAMHUYCCKUX CBOMICTB
PacTBOPOB HIEKTPOJUTOB.

Knaccudukanus SIBJICHU.
DIEeKTPONPOBOIHOCTh ylenabHasl,
MOJIApHasa u OKBUBAJICHTHAI.

3aBUCUMOCTb HUX OT KOHLEHTpalUH
anekrponnrTa.  Ywmena  mepeHoca  u

METOIbI ux OTIpeICTICHUSI.
Kitaccnueckas TEOpus
3JIEKTPOMPOBOTHOCTH. [IpaBuno
Banbaena-IlucapxeBckoro.

3aBUCHUMOCTD HOHHOU

AJIEKTPOIPOBOTHOCTH OT pajyca MOHA
U TemmepaTypbl pactBopa. OCHOBHEIE
nosnoxkenust teopun Jlebas-Onzarepa.
DnekTpoHopeTHIeCKIit u
penakcanMoHHbI 3¢ dekTrl. BnusHue
KOHIICHTpAIUN pacTBopa Ha
TTOIBMXKHOCTH HMOHOB "
3IIEKTPONPOBOJHOCTb. AHOMaIIU1
aeKTponpoBogHOCTH. DPdexT Buna
U JHUCIIEPCUH  3JIEKTPOINPOBOIHOCTH.
AHOMaJIbHO BBICOKas IPOBOJAUMOCTh
H" u OH. DiekrponpoBoaHOCTE
HEBOJHBIX  pacTBOpoB.  PacTBoOpHlI,
coJieprKaiue COJIbBATUPOBAHHBIE
3JIEKTPOHBI. PacnnaBbl. Teepupie
AJIEKTPOJIUTHI.

TepMmoaunamuka
ANEKTPOXUMUUYECKUX
nemneu

ITonsaTne IEKTPOXUMHUYECKOTO
noreHnuana. Knaccupukanus ckaukoB
NOTEHIIMAJIa Ha IPaHMIax BakyyM- (aza
U paszaena ¢as. VYcnosue
IEKTPOXUMUYECKOTIO paBHOBECHS.
TepmoauHamudeckuit BBIBOJT
YpaBHEHMS IS PaBHOBECHOT'O
rajpBaHU-NOTEHIMAIa Ha TpaHULAX
paszena MeTalI-MeTall M MeTall-
pacTBOp. OJIEKTPOJHBIM  NOTEHLHAI.
Bonoponnas mkana. Onekrpoas! 1-ro,
2-ro pona, OKHUCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIE, ra3oBble,
MOHCEJIEKTUBHBIE.
DNEKTPOXUMHUYECKHE Lenu:
¢usnueckue, KOHIEHTpauruoHHble (1-ro
U 2-ro poja), XMMHUYECKHE (IIPOCTHIE,
CJIOXHBIE, CIBOEHHBIE " c
HOJYIPOHUIIAEMBIMU  MeMOpaHaMu).
[ToHsiTue 0 GUITOJIIPHBIX DIEKTPOIAX.

I13

PK

CtpoeHue  JBOMHOIO

HpOHCCCBI, CBsA3aHHBIC C 06pa30BaHI/ICM

113




QJICKTPUYCCKOT'O CIIOA

rpaHulbl Gas. DIeKTPOKUHETUYECKHE
AIIEKTPOKAUILISIPHBIE SIBJICHUS.
DIEeKTpOMETP I'yn.
ONeKTpoKanw/UIsipHas KpuBas U €€
3aBUCUMOCTh OT COCTaBa pacTBOpa.
OcHoBHOE ypaBHEHUE
AIEKTPOKAMMJUIIPHOCTU. 1-0€ u 2-o€
ypaBHenue Jlunnmana. HyneBbie TOUkn
METaJJIOB.(0 - IIKaja AHTpPOIOBA.
Mopenn  JBOMHOTO  3JIEKTPUYECKOTO
cnos  l'empmroneua, ['yu-Hanmena,
[lIrepna u I'paoma. X nocromHcTBa M
HEJO0CTaTKU.

PK

Kuneruka
BIEKTPOHBIX
MPOLIECCOB

[Ipu3naku PaBHOBECHOM U
HEPAaBHOBECHOU CUCTEM. 3aKoHBI
@apanes. OTKIOHEHUS OT 3aKOHOB.
Beixom 1o Toky. Kynonomerpus.
[lonspuzanuss  2MEKTPOOB U €€
npuuuHel. [lonstne o craauiHOCTH
NMEKTPOXUMUYECKUX MPOIECCOB. Buabl
TOJISTPU3AIIAH. MexaHn3MEI
Maccornepenoca: auddy3us, MHUTpAIUs
U KOHBEKIHUA. Huddysnonnas
KMHEeTHKa.  OCHOBHBIE  ypaBHEHHS.
CrpoeHue  OPUAIEKTPOJHOTO  CIIOSI.
Bmusaue nepememmBanus. Teopust
muhdy3rnoHHOTO TepeHanpsKEHUS
Hepucra-bpynuepa Ha TJTIOCKOM
anektpone. Ilonsatue o Bpamaromemcs
JUCKOBOM 3NEKTPOJIE. OcHOBBI
noJisporpaduu. VYpaBHeHue
noJisporpaduueckoit BOJIHBI.
YpaBHenue NnnkoBuua TUIA
MTHOBEHHOTO M CPEJIHEro  TOKOB.
[IpyunHBl HCKaXXEHUS MOJSAPOTrPaMM.
[Monsiporpaduyeckrie MAaKCUMYMBI.
DIEeKTPOXUMUYECKas KUHETHKA.
VYpaBHEeHHE [ CKOPOCTHM B TEOpUU
3ame/yieHHoro paspsiga. llonstue o
TEOPUU PEOPraHU3aALMU PACTBOPUTEIIA.
Koaddumment nepenoca. Tok oOmeHa
u nepeHanpsH>KeHHe. VYpaBHeHue
NOJISIPU3ALMOHHON  KPUBOM M €ro
YacTHBIE cIydal TMpu OOJIBIIOM U
MajoM mnepeHanpsokeHud. (OCHOBHBIE
3aKOHOMEPHOCTH
JJIEKTPOBOCCTAHOBJICHUS HMOHOB
TUAPOKCOHHSL.

I13

PK

[Ipuxnagnas
ANEKTPOXUMHUS

DNEKTPOXUMHUYECKAS KOppOo3us
METJJIOB W METOABl  3aIIMTHI.
XuMuueckue HUCTOYHUKH TOKa.
OcHoBuple  tunbl.  [lonsatue 00

I13

PK




SJICKTPOKAaTaJIn3¢C n Onokaramse.

DNEeKTPOXUMHYECKAs pa3mepHas
obOpabotka.  XemoTponuka.  Tumbl
XEMOTPOHOB. DIIEKTPOXUMHUIECKOE

IPOM3BOJICTBO  MPOAYKTOB  (XJI0pa,
BOJIOpOJA,  IIEJIOYeH).  DIEKTPOoJIU3
BOAbI MW €0 BUOBI. HpOI/I?;BOIICTBO

OKHCIIUTENEN U OPraHUYEeCKUX
IPOJIYKTOB. DNeKTpOMeTaIITyprusl.
lNanpBaHOTEXHHUKA.

DNEKTPOXUMHUYECKUE METOJIbl aHaIN3a.
DNEKTPOXUMHUS U OXpaHa Cpe/ibl.
OcCHOBHBIE  HamNpaBJIE€HUS  Pa3BUTHL

JNEKTPOXUMHUHU. Onenka poau
OJICKTPOXMMHHU B HAYYHO-TCXHUYCCKOM
nporpecce.

Ha usyuenue kypca orBogutcsi 144 yaca (43.e.), U3 HUX: KOHTaKTHas paboTta
68 4., B TOM uucjie JEeKIHMOHHBIX — 34 Yaca; MpaKTHUYECKUX (CEeMUHApCKux) — 34
yaca; caMoCTosITelIbHas paboTa cryaeHta —49 yacoB; 3aBepiIaeTcst 3k3ameHoM (27
4acoB).

CtpykTypa AUCUMIUIMHBI (MOYJISI) « DJIEKTPOXUMMS JIEKTPOJIUTOBY»
Tabauya 2. Obwas mpyooemKocms OUCYUNIUHBL COCMAGIsem 4 3auemmble
eounuywl (144 uaca)

Bt paborsr TpyaoeMkocTh, 4acOB / 3aYETHBIX €IMHHUII
1 cemecTp BCEro

O0mas Tpy10eMKOCTh (B Yacax) 144 144
KonTakTHas pabora (B yacax): 68 68
Jlexyuonnuvie 3anamus (J1) 34 34
IIpakmuueckue 3anamus (113) 34 34
Jlabopamopnwvie pabomut (J/IP) - -
CamocrosiTeibHass padora (B 49 49
yacax):
CamocTosTenbHOe U3y4yeHue 75 25
pa3zeson
CamononroroBka (mpopaboTka Hu
MMOBTOPEHUE JEKIIMOHHOTO
Marepuana u Marepuana
Y4eOHUKOB M YYEOHBIX TOCOOUHA, 24 24
MOATOTOBKAa K  Ja0OpaTOpPHBIM
3aHSTHUAM, KOJUIOKBUYMaM,
pyOEKHOMY KOHTPOJIIO U T.1.),
IlogroToBka ® MPOXOKJIECHUE
MIPOMEKYTOUHOU 27 27
aTTeCTalluu




Buna NPOMEKYTOYHOM
P y IK3aMeH JK3aMeH
aTrrecTalMu
Tabnuya 3. Jlekyuonnvle 3aHamus
No
Tema
/o

1 Beenenue. [envu 3a0auu uzyuenus memvl — pacCKpbITh OCHOBHBIE ITPE/ICTABICHUS U
MOHSATHUS JICKTPOXUMUYECKON KUHETHKHU.

PaBHOBeCHbIE 1 HEPABHOBECHBIE SBJICHUS B PACTBOPAX JIEKTPOJIUTOBL]envu 3a0auu
2 | uzyuenuss memsl — U3y4UTh CTAllMOHAPHBIE MOTEHIIMOCTATUUECKHE U TaJIbBAHOCTATUYECKHE
U3MEpEHUsl.

TepMO)II/IHaMI/IKa SJICKTPOXUMHUYCCKHUX LeTICH. l[erbu 3a0aqu uszyuyeHus memvbl — U3y4UThb

3 AJIEKTPOIHBIE TTOTCHIIMAIBI M DJIEKTPOXUMHUYECKHUE TIENU

4 CrpoeHue JBOMHOTO 3IEKTPUUECKOTo ciosl. [lenvu 3a0auu uzyuenus memvl — U3y4uTh
CTPOEHUE JIBOMHOIO 3IEKTPUYECKOTO CIIOSI

5 Kunertunka 31eKTpoaHbIX MPOLECCOB. [lenvu 3a0auu uzyuenus memsl — ONpeieeHne

KHHCTHYCCKUX MapaMETPOB BJICKTPOJHOTO Mponecca pasiindYdibIMHU METO IaMU

[Mpuknagnas 3"MeKTpoxXumMust. [lenvu 3adauu usyyenus memvl — paCKpbITh OCHOBHBIC
6 HaIpaBJICHUA pa3BUTUA SJICKTPOXUMHUH U OUCHUTD POJIb SJICKTPOXUMHWH B HAYUYHO -
TEXHUYECKOM IpoTpecce.

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

Ne Tema
/I
1. OCHOBHBIG pa?)I[CJ'II)I TeOpeTquCKOﬁ 3J'IeKTpOXI/IMI/II/I nu HaHpaBJ’IeHI/IH HpHKHaﬂHOﬁ

anekrpoxuMuu. [ToHaTre 00 IEKTPOXUMUYECKHUX MPOLIECCaxX B COMOCTABICHUH C
XMUMHUYECKUMU MPOLIecCamH.

2. | Tepmonunamuyeckasi TEOpHsi HOH-UOHHOTO B3auMOIeHCTBUSA. OCHOBHBIE MOJIOKEHHUS
teopuu Jlebas-I rokkes.

3. | Kimaccuueckast teopus anexkrponpoBoaHocTH. [lpaBuno Bamsaena-ITucapskeBckoro.

4. | IloHsaTne SIEKTPOXMMHUYECKOTO MOTEHIMAA. DIEKTPOXUMUYECKUE LenH: (PHU3NUECKHE,
KOHIIEHTpanuoHHbIe (1-ro 1 2-T0 poja), Xumudeckue (IpoCThie, CI0KHBIE, CABOCHHBIC
U C NOJIYNPOHUIIAeMbIME MeMOpaHaMu). [loHsITHE 0 OUMOJIIPHBIX JIEKTPOAaX.

5. | DIEKTPOKMHETHYECKUE U FINEKTPOKAIHIUIIPHBIC SIBIICHHUS.

6. | [Honspuzaums >nekTpoaoB u ee mpuduHbl. [loHATHE O CTaAMHHOCTH
ANMEKTPOXUMHUYECKHUX MpoLeccoB. Bupl monspuzanmu. MexaHn3Mbl MacconepeHoca:
mddy3us, MUTpanus U KOHBEKIIHSL. Juddy3nonnas KuHeTHKa.

7. | DnekTpoxumMuyuecKas KOppo3usi METaNIOB M METOBI 3alUTHl. XUMHYECKUE HCTOYHUKU
toka. OcHOBHBIE TUTHL. [ToHsATHE 00 ANIEeKTpoKaTanu3e u Onokaranuse. XeMOTPOHUKA

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

Tabnuya 6. Camocmosmenvroe uzydeHue pazoeios OUCYUnIUHsl (Mo0oyJis)

| No | Bomnpocekl, BBIHOCHMbIE HA CAMOCTOSITEJIbHOE H3YYCHHE




n/n

DNEeKTPOXUMHUYECKUN CUHTE3 OPTaHUYECKUX COeqMHEHUN. BoccTaHOBIEHUE KPaTHBIX
YIICPOAHBIX CBSI3eH, PYHKIIMOHAIBHBIX TPYIIT. AHOJAHOE OKHCIICHUE, 3aMCIIICHUE
MIPUCOETUHEHUE.

[Ipumepbl NPOMBIIIEHHOTO MCTIOIb30BaHUS AJIEKTPOCUHTE3a OPraHNYECKUX BELIECTB.

DNEKTPOXUMHUECKOE IPOM3BOCTBO XUMUUYECKUX MPOAYKTOB. [Ipor3B0ACTBO BOIOpOAA U
kuciopoa. [IpousBoactBo Tspxenoit BoAbL. DIEKTPOXUMHYECKUN CUHTES
HeopraHuueckux coeauHeHuil. [Ipons3BoacTBo xyopcoaepxkamux Beuiects. [Ipon3BoacTso
nepexkucH Bojiopojaa. Ilpon3BoacTBO nepMaHraHara Kajusl.

I'maposnextpomeramryprust O61acTh IPUMEHEHUIA.

[ToaroroBka anexTponutoB. OOXKUT, BbIllleIauMBaHNE, aBTOKJIaBHast 00paboTKa py/.
MeTo1bl OUYMCTKH PaCTBOPOB.

DNEeKTPOXMMHUUYECKHE CIIOCOOBI M3BJICUEHUS] METAIIOB U3 pacTBOPOB. IIponeccsl
paduHUPOBAaHUS U SKCTPAKIIMKA METAJJIOB C TBEPABIMU U KUIKUMU IEKTPOIaMHU.

DNEeKTPOIN3 C TBEPABIMHU AIEKTpoaMu. AMalibraMHasi METaJUTYprusi. DJIEKTPOIU3 B
METaJUTypruy LIMHKA. DJIEKTPOJIN3 B METAITYPTrUU METAJIJIOB TPYIIIBI XKeje3a. DJIEeKTPOIIn3
B METaJUTypryM CBUHIIA U OJIOBA. DJIEKTPOJIU3 B METAJUTYPTUU MEH. DIEKTPOJIU3 B
METaJUTypruu 0JIaropoHbIX METAJIJIOB.

o0

OCHOBBI JIEKTPOJIN3a paciyiaBoB. CTPOEHUE pACIUIABIEHHBIX COJICH.

DNeKTpOJHOE PAaBHOBECHE B paciiiaBax. BiusHue GuU3NKO-XUMUIECKUX CBOMCTB
AJIEKTPOJINTA Ha Mpoliecc MeKTpon3a. HekoTopsle cenuduueckue sBieHus Ipu
AJIEKTPOJIN3€E PACILIaBOB..

10

[IpousBoacTBo amomunus. [Ipon3BoacTBo maruus. [Ipou3BoACTBO MIETOUYHBIX METAILIOB.
[TpousBocTBo Oepusutus u Tutana. [IpousBoacTBo dropa u 6opa. [IponsBoacTBo XIopa u
mesoyei

11

lanpBaHoTEXHMKA MeXaHU3M IpoIlecca ANEKTPOKPUCTALIN3ALNN. BiausHue CTpyKTyphl
MOKPBHIBAEMOM MOBEPXHOCTH. BiusiHHUE 37IEKTPOJIUTA HA CTPYKTYPY U CBOMCTBA OCAJIKOB.
[Ipupona u kKoHIeHTpauus HoHOB MeTaiia.pH anektponutos. [Ipucyrcreue
MMOBEPXHOCTHO-aKTUBHBIX BEIIECTB. BisHUE pexkrMa 3JIeKTpor3a Ha CTPYKTYpY U
cBoiicTBa ocaakoB. [InmotHoCTh ToKa. TeMiieparypa U nepeMenuBaHie JIEKTPOIIHTA.
Brnusinue ynbpTpasByka U IepeMEeHHOT0 TOKa.

12

brectsmue, BeipaBHUBAOININE U KOMIIO3UIIMOHHBIE IOKPBITHS. Pacnipenenenue Toka u
MeTajljla Ha KaTOJJHOU MOBEPXHOCTU. METO/IbI ONpeIesIeHNs] PABHOMEPHOCTHU
pacnpenenenus. [loaroroBka noBepxHOCTU: MexaHU4eckas 00paboTka, 00e3KUpUBaHUE U
TpaBJIeHHE. DIEKTPOIUTHYECKOE IMHKOBAHNE U KaJIMUPOBaHUE. DIEKTPOIUTHIECKOE
MenHenue. [IokpbITHE MeTauIaMy TPYIIIIbI JKeJe3a. DISKTPOIUTUYECKOE XPOMUPOBAHUE.
[TokpriTue 6maropoaHsiMu MeTaiamu. [IokpbITHE cIiTaBaMu: 3aKOHOMEPHOCTH U
MIPUMEPHI

13

. l'anpBanomactuka. OxcuaupoBanue. GocdarupoBaHue.

14

DNEKTPOXUMHYECKOE M XHMHUYECKOE TOJUPOBaHUE. ODIEKTPOXMMHUECKas pa3MepHas
00paboTKa.

5. Ouenounvie mamepuanvt 013 mexyuiezo u pyoexicHoz0 KOHmpoJis
ycnesaemocmu u RPOMeHCymouHou ammecmauuu

Koneunbsimu pe3yjibTaTaMu OCBOCHHA IMPOrpaMMbl JUCHUILINHBI ABJISAIOTCA

chopMHUpPOBaHHBIC KOTHUTUBHBIE IECKPUIITOPHI «3HATHY, «YMETH», «BIAJACTHY,
paclyCaHHbIC IO OT/IECIbHBIM KOMIIETEHIUSIM. DOPMUPOBAHUE ITUX AECCKPUIITOPOB
MPOUCXOJUT B TEUCHHUE BCErO0 CEMECTpa IO 3TallaM B paMKax pa3jIMYHOTO BHA
3aHATHI U CAaMOCTOSITEIbHOU paOOTHI.

B xoz1e n3y4yeHust AMCUUIUIMHBI IPEYCMATPUBAOTCS mMeEKyuiuil, pyoedscHlil




KOHMPOJIb U RPOMENHCYMOUHAA ANMMECM AU,

1.1.0uenounvie mamepuanvl 011 mexyuieco Konmpona. Llenv mexyweeo
KOHmMpoOJsi — OLEHKa pe3ylbTaToB paboOThl B ceMecTpe U oOecrnedyeHue
CBOEBPEMEHHOM OOpaTHOW CBSI3M, /I KOPPEKUUMU OOYy4YEHHUs, aKTUBU3ALUU
CaMOCTOATENbHON paboThl oOywaromerocs. OOBEKTOM TEKYLIETO KOHTPOJIS
ABJIAIOTCS KOHKPETU3UPOBAHHBIE pPe3yJbTaThl 0OydeHHs (YueOHbIE JOCTHUKEHUS)
M0 TUCLUILINHE

Texywjuit Kommpoabs YCIEBA€MOCTH OOecleurBaeT OLICHUBAHUE XOJa
OCBOCHHUSI JTUCUUIUIMHBI «DJEKTPOXUMUYECKHE CUCTEMbI» U BKIIIOUAET: OTBETHI Ha
TEOPETUYECKHUE BOMPOCHI HAa TMPAKTHYECKOM 3aHSATUHU, PEUICHUE MPAKTUYECKUX
3a/lay U BBINOJTHEHUE 3aJaHUM Ha MPAKTHUYECKOM W JIaDOpaTOPHOM 3aHATHUSX,
CaMOCTOSITEILHOE BBIMOJTHEHUE WHAMBUAYAIBHBIX IOMAITHUX 3aJaHul (Harpumep,
pelieHre 3a/1au) ¢ OTYETOM (3alUTON) B YCTAHOBJICHHBIN CPOK.

Onenka kayecTBa TMOATOTOBKM Ha OCHOBAHMM BBITIOJHEHHBIX 3aJaHUMN
BEJIETCS TMpernojiaBareneM (¢ 00CY)IACHUEM Pe3ysbTaToB), Oalsibl HAYUCIIAIOTCS B
3aBUCUMOCTHU OT CJIOKHOCTHU 3a/IaHHUS.

Bonpocwvl no memam Oucuunﬂumﬂ
Tema 1. MecTO 3JIEKTPOXHUMHH B HAYKe.
1. OCHOBBI IEKTPOXUMHUYECKUX IPONU3BOJICTB.
2. Oco0eHHOCTH IEKTPOXUMHYECKUX MTPOU3BO/ICTB.
3. OCHOBHBIE HAMPABJIEHUS IEKTPOXUMHUUYECKUX TEXHOJIOTHUA.
4. OOmue npeacTaBICHUS O XUMHUYECKHUX HCTOUYHUKAX TOKA, JJIEKTPOJIM3E METauIOB U
ANEKTPOXUMHUYECKOM CHHTE3€E, TAIbBAHUYECKUX MOKPBITHSX.
Tema 2. PapHoBecHbIE 1 HEPABHOBECHbBIE SIBJIEHHSI B PACTBOPAX 3JIEKTPOJIUTOB
CoBpeMeHHbIE MPECTABIICHUS O MEXaHU3Max 00pa30BaHUs PaCTBOPOB AIIEKTPOJIUTOB.
Meroa TepMOAMHAMUYECKOTO HUKIIA.
[IpyrunHBl YCTOMYUBOCTH PACTBOPOB JIEKTPOJIUTOB.
AKTUBHOCTH ¥ KO3()(PUIIMEHT aKTUBHOCTH.
OcHoBHbIe TI0JI0keHUsT Teopun Jlebas-1 tokkers.
DIEeKTPONPOBOIHOCTD Y/IENIbHAs, MOJISIPHAS. U SKBUBAJICHTHASI.
[IpaBuno Bansnena-IlucapxkeBckoro.
OcHoBHble nonoxkenus: teopun [ebdas-Ounzarepa.
Dddextsr Buna u aucnepcuu 31eKTPOIPOBOAHOCTH
TeMa 3. TepMoaMHAMMKA JIEKTPOXMMHUYECKUX Leneil
1. Knaccudukanus ckaukoB MOTEHIIMAIa HAa TpaHUIaX BakyyM- (asa u pasnena das.
2. TepmoaMHAMUYECKUN BBIBOJ YpPaBHEHUS JUIsI PaBHOBECHOI'O TallbBaHU-NOTEHIMANIa Ha
rpaHMIaxX pasjiena MeTallI-MeTaul U METaJuI-pacTBOP.
3. Omnexkrpoasl  1-ro, 2-ro  poma,  OKHUCIMTEIbHO-BOCCTAHOBHUTEIBbHBIE,  Ta30BBIE,
HNOHCEJIEKTUBHBIE.
4. DnexkTpoXUMHUYecKue Ienu: (U3ndecKre, KOHIEHTPALMOHHBIE.
Tema 4. CTpoeHne ABOHHOI0 3J1EKTPHYECKOTO CJIOSI
1. DNEeKTpPOKMHETUYECKUE U MIEKTPOKAUIUIIPHBIC SBICHMUSL.
2. Mogenu nBOMHOrO 3yeKTpudeckoro cios I'enpmronsua, I'yn-Hanmena, Ilrepna u I'pama.
NX nocronHCTBAa U HEOCTATKHU.
Tema 5. KuneTuka 3J1eKTPOAHBIX IPOLIECCOB
1. Kynonomerpus.
Mexanu3mbl MacconiepeHoca: 1udy3us, MUrpalus 1 KOHBEKIHUS.
Teopuss nuddyznonHoro mnepenanpsbkenus HepHcta-bpyHHepa Ha MIIOCKOM 3IIEKTPOJE.
VYpaBHeHue noisiporpaduuecKoil BOJIHBI

XA B W =
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VYpaBHenue MnbkoBUYa 111 MTHOBEHHOTO U CPETHETO TOKOB.
YpaBHEHHE U1l CKOPOCTU B TEOPHUM 3aMEUIEHHOIO pa3psija.
Tok oOMeHa 1 epeHanpspKeHue.

YpaBHEHHE TOJSPU3AIMOHHOW KPUBOW M €r0 YacTHBIC CIIydad MpU OOJBIIOM H MalloM
IIepEHANPSKCHUU.

Tema 6. IlpukagHas 3JIeKTPOXHUMHSA

XUMUYECKUE UCTOYHUKH TOKA.

XeMOTpOHHUKA.

DneKTpOMETaTyprusl.

l'anpBaHOTEXHMKA.

DNEKTPOXUMHUYECKHUE METO/Ibl aHAIHU3a.

DNEKTPOXUMHUS U OXpaHa CpPe/ibl.

OcHOBHbIE HaNpaBJIEHUS Pa3BUTUS SIEKTPOXUMUU.

Nowke

Nk L=

Kpumepuu dpopmuposanus ouyenok (oyenusanus) ycmnozo onpoca

YCTHBIN ONpOC SBJISIETCSt OJJHUM M3 OCHOBHBIX CIOCOOOB yuéTa 3HaHUI
00ydJaromerocsi 1Mo AUCIHUILINHE «DJICKTPOXUMHYECKUE CUCTEMBbI». Pa3BEpHYTHIN
OTBET  CTYyJIECHTa JIOJDKEH TMpPEJCTaBIsATh COOOW  CBS3HOE, JIOTHYECKH
MOCJIEIOBATENIbHOE COOOIIEHWE Ha 3aJaHHYI0 TEeMYy, TMOKa3blBaTh €r0 YMEHHUE
PUMEHSTH OTIPE/ICTICHUS.

B pesynemame ycmmnozo onpoca 3nanus, odyuarouiecoca oueHuearonmcs

no ciedyrouieii wikane:

3 6anna, cTaBUTCS, €CIIM 00YUYAIOIIUACS:

1) mosHO M3Naraet u3y4eHHBIN MaTepual, 1aéT MPaBUILHOE ONpeIeIEeHHOE
ANEKTPOXUMUYECKUX MTOHATHIA;

2) oOHapyXHUBaeT MOHMMaHUE MaTepuaia, MOXeT 000CHOBATh CBOU
CYXKIEHUS, TPUMEHUTh 3HAHUS Ha MPAKTUKE, IPUBECTH HEOOXOANMbIC
IpPUMEPHI HE TOJIBKO MO YYEOHUKY, HO M CAMOCTOSITEIILHO
COCTAaBIICHHBIE;

3) wu3naraet Matepual MmocjiaeI0BaTeIbHO U MPABUIBLHO C TOUYKH 3PECHHUS
HOPM JIUTEPATYPHOTO S3BIKA.

2 fanna, cTaBUTCA, €CIIM 00YUaIOIIMIICSA JAaET OTBET, YIOBIECTBOPSIOUIUN TEM

e TpeboBaHusAM, 4TO M I 6amia «1», Ho momyckaet 1-2 ommOKu, KOTOpBIE cam
e UCTIpaBIseT, U 1-2 Hegou€Ta B OCIE0BATEIHLHOCTH U SI36IKOBOM 0(OPMIICHUN
M3JIaraeMoro.

1 6ann, ctaBuTCA, €Clid 00yUaOIIMIICS 00OHAPYKUBAET 3HAHUE U TIOHUMAHHE

OCHOBHBIX ITOJIOKCHUHN JaHHOM TEMBI, HO:

1) wu3naraetr maTepuas HEMOJHO U JOMYCKAET HETOYHOCTH B ONPEACICHUN
TIOHSTHIA;

2) HE yMeeT JOCTaTOYHO IIYOOKO M JTOKA3aTeIbHO 00OCHOBATH CBOM
CYXKJICHHS U IPUBECTH CBOU IIPUMEPHI;

3) wu3naraet Matepuall HEMOCIEOBATEIbHO U JOMYCKAET OIIMOKHU B
SI36IKOBOM O(hOPMIJIEHUU U3JIaraemMoro.

0 6annoe, craBuTCs, €ciu 00yYaroluiicsi OOHapyKUBAET HE3HAHUE OOJIbIIEH

YacCTU COOTBETCTBYIOIIETO pa3jiesia u3y4yaeMoro MaTepuania, J0IMyCcKaeT OIUOKHU B
bopMyIHUpOBKeE.




bamel «3», «2», «1» MOTYT CTaBUTBCS HE TOJBKO 3a €AMHOBPEMEHHBIN
OTBET, HO U 3a pacCPEIOTOYCHHBINA BO BPEMEHH, T.€. 32 CyMMY OTBETOB, JaHHBIX
CTYZIEHTOM Ha NPOTS)KEHUU 3aHITHS.

Ouenounvie mamepuanvt 0713 pyoeHcH020 KOHMPOA.

Pyb6eowcnviti  xonmpons  OCyHIECTBISIETCST MO Oojiee WM MEHee
CaMOCTOSITEJIbHBIM pazfielaM — Yy4eOHbIM MOAYJSIM Kypca M MPOBOAUTCS IO
OKOHYAHWM HW3Yy4YEHHUs Marepuana MOAYJIsS B 3apaHee YCTAHOBJIEHHOE BpEMSL.
PyOexxHBIM KOHTPOJb MPOBOAUTCS C UEIbIO OMPEACIICHUs] KauyecTBa YCBOCHHS
MaTepuaia y4yeOHOro MoayJss B IeioM. B TedueHue cemecTpa MpOBOAUTCA Mipu
MaKux KOHMpPoabHbIX MEPONPUANUS NO 2PAPUKY .

B xauectBe hopm pyOeKHOTO KOHTPOJISI MOKHO MCTIOJIB30BaTh TECTUPOBAHUE
(MMCEMEHHOE WJIM KOMITBIOTEPHOE), TPOBEICHUE KOJUIOKBUYMa WJIM KOHTPOJIBHBIX
paboT. BreinonHsieMbie paboThI TOJKHBI XPAHUTHCS Ha Kadeape TeUeHUH Y4eOHOro
rojia U Mo TpeOOBaHUIO MPEAOCTABIATHCS B YIpaBlieHHE KOHTPOJs kadecTtBa. Ha
pyOCXKHBIE KOHTPOJIbHBIE MEPOINPHUATUS PEKOMEHIYETCS BBIHOCUTH BECh
IpOrpaMMHBINA MaTepua (BCe pa3aeiibl) MO TUCITUTUTHHE.

Kpumepuu gpopmuposanusn ouenox no KOoHmpoabHbIM mouKkam (KOHMpPOabHble
Pabomul; KOOKEUyM)

(6 6a/mI0B) - CTaBUTCS 3a PabOTY, BHITIOJHEHHYIO TOJHOCTHIO 06€3 OLUOOK U
HEI0YeTOB;  OOydYarolIMiicss  JAEMOHCTPUPYET 3HAHME  TEOPETHYECKOro U
NPaKTUYECKOro MaTepuaa Mo TeMe npakTudeckon padotsl, pemeHo 100% 3anay;

(5 OGamnmoB) — cTaBUTCA 3a PaOOTY, BBIMNOJHEHHYIO MOJHOCTHIO, HO TpHU
HAIMYUY B HEW He Oosiee OHOM HEerpyOoil OomMOKM M OJHOTO HexodeTa, He Ooliee
Tpex HemoueToB. OOydaromuiicss IEMOHCTPUPYET 3HAHHE TEOPETUYECKOro M
NPaKTUYECKOr0  MaTepuaia [0 TeMe NpaKTHYecKo paboThl, JOmycKas
HEe3HAYMTENbHbIE HETOUHOCTHU TIPU PEIIeHUH 3a1a4, pemeHo 70% 3anay;

(4 Gaymma) — cTtaBUTCS 3a pabOTy, €CJIM MAarucTp INPaBWIBHO BBITIOJIHUI HE
MeHee 2/3 Bced paboThl WM JOMYCTHJI HE Oojiee OAHOM IpyOOM OIMMOKH U ABYX
HEJI0YeTOB, He Oosee OAHOM IpyOO M OIHOM HEerpyOol omuOKH, He Oojee Tpex
HErpyOBIX OMUOOK, 0HON Herpyooi. OOyJaromuiicss 3aTpyaHIETCS C MPABIILHOM
OILICHKOM TTPE/IJIOKEHHOM 3a/1auu, 1aeT HETOJIHBIN OTBET, perieHo 55% 3agau

(MeHee 4 0ayuIOB) — CTAaBUTCA 3a PadOTy, €CIIM YMCIIO OMIMOOK U HEJ0YETOB
MIPEBBICUIIO HOPMY JUIS OIIEHKHU 3 WJIM TIPAaBWIIBHO BBIITOJTHEHO MeHee 2/3 Bceid padoThI.
OOy4Jaromumiics 1aeT HeBEPHYIO OIICHKY CHTYyaIluH, perreHo MeHee 50 % 3amay.

CamocrosiTeqbHasi padora
CamocTosiTeqibHast paboTa CTYJICHTOB HallpaBjeHAa HA U3yYCHHE
TEOPETUUYECKUX OCHOB METOa, €ro anmnaparypHoro UCIMOJIHEHUS U BO3MOKHOCTEH.
VYpoBeHb OCBOEHHUS MaTepHaia MpoBepsIETCs cOOECeIOBAHUEM MPH MOJTOTOBKE K
BBIMIOJIHEHUIO 1TA00PATOPHOM pabOThl U MUCHbMEHHBIM OTYETOM (IIPOTOKOJIOM) O
BBINIOJIHEHHOM paboTe. Tekyluii KOHTPOIb MPOBOAUTCS B (pOpMe dK3aMeHa.

BOHpOCbI AJIA CAMOKOHTPOJIsA



1. TpeboBaHus, TpeABABIIEMbIE K 3JIEKTpOXUMHYECKOU sueiike (D5) u
ANEKTPOIUTY.

2. OcCHOBHbIC TPUHIMIBI, TMpaBuja TMOATOTOBKM U  MPOBEACHUS
AIEKTPOXUMUYECKUX U3MEPEHUH.

3. Bmausuaue dopmel pabouero snexktpona (PD) Ha paBHOMEPHOCTH
pacrpeieseHus dIEeKTpUuIecKoro moJs B D51.

4. CnocoObl TOATOTOBKH  BJEKTPOIUTA UM  MOJUKPUCTALIAYECKOTO
HCCIIETyeMOTO AJIeKTpoaa 9 st aieKkTpoxumMudeckux nsmepenuit (ON1).

5. TpebGoBaHusi, NOpeaAbSBISEMble K BCIIOMOTaTEIbHOMY JJIEKTPOIY U
anekTpoay cpaBHeHus. Kanumisp Jlyrruna.

6. OOmas knaccuukanus >JIEKTPOXUMHUUYECKUX METOJOB HCCIIEeI0BaHUS
(BMMU). KpaTkas xapakTepuCTHKA.

7. llpuHOUOUAIBHBIE DJIEKTPUUECKHE CXEMbl KOHTpOJs Toka B O wu
noTeHIMaNa ucciaeayemMoro (pabodero) anekTpoia.

8. Bo3MoOXHBIE MEXaHH3MBbl JJICKTPOJHBIX MPOIECCOB. JIMMUTHUpYOIIas
CTajusl.

9. Huddy3uonHas KUHETUKA OdJEKTpoJHOro mnponecca. Jduddysus B
HEeTepeMeIInBaeMOM JJIEKTPOJIUTE Tpu [=const. Bo3aMo)kHbIE BapUaHTHI.

10. Jduddy3nonnass KuHETHKa OHJIEKTpOAHOrO mponecca. Jduddys3us B
HEeTMepeMeIInBaEMOM JJICKTPOJIUTE TMPU KOHTpoJie moTeHimana PD. Bo3moxkHbie
BapHUaHTHI.

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

12. duddy3uonHas KUHETHKA 3JEKTPOIHOIO MpoIllecca B CTAIlMOHAPHBIX
ycinoBusix. Moaens [Ipanaris.

13. OcHOBHBIE TMOJIOKEHUS TEOPUH 3aMeJJIeHHOro paszpsana. dopmyna
Tadens.

14. Tox obmena (10) u xkorddumHreHT nepeHoca (0) MEKTPOXUMHUECKOM
peakiuu. OU3NYECKUNA CMBICT 3TUX BEJIMYUH B paMKax OOIIMX MPEACTABICHUN O
KUHETHUKE XUMHUYECKUX PEaKIIUM.

15. 3akOHOMEpPHOCTU CMENIAHHOW KUHETHKHU JIEKTPOAHBIX MPOLECCOB.

16. MeToa XpOHOBOJIbTAMIIEPOMETPHUH.

17. V3MeHeHHE KOHIEHTPAIMOHHOTO MPOQUIS AaKTUBHOTO BEIIECTBA Y
IIOBEPXHOCTH JJIEKTPOJA NPH JMHEWHOM pa3BEepTKE IMOTCHUUAaNa. YpPaBHEHHUE
Penpnica-IlleBunka.

18. AHanu3 nojaspU3alMOHHBIX KPUBBIX B KoopauHaTax Penmica-llleBunka.
Kputepun w rpaHdWIel NPUMEHHMOCTH  JIAaHHOTO  crmocoba  o0paboTku
AKCHEPUMEHTATBHBIX TAHHBIX

19. U3mepenus ¢ mepeMEHHBIM TOKOM. OJKBHUBAJCHTHBIC JJICKTPUUECKUE
CXEMBI.

Ouenouubw mamepuaiivl 011 npomeofcymounoﬁ ammecmauuu. HeﬂbiO
NPOMEINCYMOUHBIX ammecmauuﬁ 10 AHUCHUINIMHE MABJISACTCA OLCHKA KadcCTBa
OCBOCHMHA NJUCHUITIINHBI 06y‘-IaIOIHI/IMI/IC$I.

HpOMe)KYTO‘-IHaH aTTrecranuusi npcaHasHavdYCHa pIn)b 00BEKTUBHOT'O



MOATBEPXKACHUSI W OLUEHUBAHMUS JOCTUTHYTBIX pE3yJbTaTOB OOYYEHHUs MOCIe
3aBEpLICHUS HM3Y4YEHHs IUCHMIUIMHBL. OCyIIECTBIsAETCS B KOHLE CEMECTpa M
MpEeACTaBIsAe€T  cOO0OM  MTOrOBYHO  OLIEHKY  3HAHUW 1O  JUCUUIUIMHE
«ONEKTPOXUMHUYECKUE CUCTEMBI» B BUJIE IPOBEICHUS DK3aMEHA.

IIpoMexxyTouHas arrecranus MOXKET IPOBOAUTHCSA B YCTHOM, NMCbMEHHOU
dopme, u B popme TectTrupoBanus. Ha mpomeKyTOUHYIO aTTeCTallui0 OTBOJUTCS 10
30 6amnos.

BOIIPOCBHI, BBIHOCUMBIE HA 9K3AMEH

1. DKCNepUMEHTAJIbHbBIC (baKThI CYIIIECTBOBAHUS MOHOB B
pactBopaxanekTposutoB (I'porryc, @apaneit, Appenunyc, Kabmykon). [Tonoxenus
TEOPUUDIICKTPOJIUTUUECKOM Auccoruanuu Appenunyca. Kputuka sToi Teopumu.

2. DHeprusi KpUCTAUIMUECKON PEeIIeTKM W SHEPrusi COJIbBaTalldd HOHOB
BpaMkax ™ojenu bopua. HMoH-AuNONBHOE W HMOH-UOHHOE B3aUMOJIECHCTBUS
BpPacTBOpPax 3JICKTPOJUTOB.

3. TepMmomuHamu4eckoe ONMUCAHUE MOH-UOHHOTO  B3aMMOJICHCTBHUSI
(JIprouc). AKTUBHOCTh, KOX(G(UIIMEHT aKTUBHOCTH, CpEAHSS aKTHUBHOCTh H
cpenHuiikodGpuimeHT akTuBHOCTU. MloHHAs cuta pacTBopa.

4. DnekTtpoctaTMueckas TEOpHsl  CHUJIBHBIX  d3JeKTponutoB  Jlebas-
Xrokkens.Cpenqauit KodhGUIIMEHT aKTUBHOCTH B TPEX MPUOTMKEHUSX.

5. Auddysus u murpamus noHoB. Y paBHenue HepHcTa-OiHITelHA.

6. DneKkTpuueckas IIPOBOJAUMOCTb: yAenabHas,
SKBUBAJICHTHAS,MOJICKYJISIPHASL.

7. Hucina nepeHoca U METOIbI KX OIIPEACIICHHUS.

8. Nonnas ANeKTpUYecKas MOJBUKHOCTb, SKBUBAJICHTHAS
ANEKTPUUYECKASITPOBOAUMOCT,  HOHOB  (IOABMXKHOCTH). 3akoH Konbpayma.
Bnusaue 3apsga,paguyca W TemIepaTypbl Ha SKBUBAJIECHTHYIO 3JIEKTPUUYECKYIO
MIPOBOIUMOCTb.

9. Teopus AJIEKTPUYECKOMN MIPOBOJAUMOCTH Jlebas- X1oKKes-
Omnzarepa.dnextpodopeTHdeckuii u penakcanuoHHbli dhdexTer. IdhdexTs Buna
u JlebasdanbkeHrarexa.

10.  DnekTpoXMMUYECKHM TOTEHUHWal W YCJIOBHS paBHOBECUs Ha

IrpaHngaxmeTayi-MCcTalll, MCTAJLI-PaCTBOP.



11. Mexda3zHple CKaykd  MOTEHLHMAJIOB:  KOHTaKTHas  pa3HOCThb
MOTEHIIMAJIOB,HEPHCTOBCKUA  MOTEHIMan H  JU(PPY3MOHHBIA  MOTEHLHAJ.
MexaHu3MBO3HUKHOBEHHUS 3TUX MOTEHLIUAJIOB.

12. ITousTHs BHYTpPEHHETO, BHEIIIHETO 51 IIOBEPXHOCTHOTI'O
noreHuuanos;l'aneBanu- u Bonpra-noreHunansl. J/[C 3IEeKTPOXUMHYECKON LENN
KaK CyMMAaCKa4KOB MOTEHIHAJIOB.

13. Dnekrpoanblii moteHuuman. Knaccudukamus 31eKTpoaoB. DIEKTPOIbI
1,2, 3 pona. Penokc-31eKTpoibl. [TpaBuno JroTepa. I"a3oBbIC
ANEKTPOAbL, UHIUKATOPHBIE AIEKTPOIbI.

14. OKuCIUTENbHO-BOCCTAHOBUTEIILHOE paBHOBECHE BO/IbI u
BOJIHBIXPACTBOPOB. JlnarpamMma 3JI€eKTPOXUMHUYECKONW YCTOMYMBOCTH BOIbI, pH-
rUApaTo00pa3oBaHUs.

15. Knaccudukamuss  dJIEKTpOXMMUYECKHX  CHCTeM:  (U3HYECKHE,
XUMHYECKUEU KOHIIEHTpaIMoHHbIe 1ienu. Llenu ¢ nepenocom u 6e3 nepeHoca.

16. JIBOiHON DJICKTPUYECKUM CJIIOW U €ro poJib B  KHUHETHKE
ANEKTPOJHBIXIIPOIIECCOB. MoJENnbHbIE MPEACTABICHUS O CTPYKTYpE JIBOWHOIO
ANEKTPUUYECKOTO

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

17. DnexkTpokanwuIIpHbIC sIBJICHUA. Y paBHeHUE Jlunnmana.

18. Ckopoctb AIEKTPOXUMHUYECKON pEaKLnH. [Tonsipuzanus
anekTpoaoB.CTaguu 3J1€KTPOIHBIX IpoueccoB. KOHIEHTpallMOHHAs TOJIpU3ALIHS
BOTCyTcTBHE (poHa W mpu  u30bITKE  (OHOBOTO  DJIEKTPOJIUTA B
pactBope.lIpeaenbupiii TOk 1udGy3un.

19. DnexTpoxumuueckas moispusaius. Tok oOmena. Ypasuenue Tadens.

20. KarogHoe  BbIENIEHHE  BOAOPOJA.  3aMEMJICHHBIA  pa3ps.
3ameyieHHasspeKOMOUHAIUSA. DIEKTPOXUMHUYECKass pEKOMOUHAIHSI.

21. llpumeHeHue wu3MepeHU »saekTpuyecko mnpoBoaumoctu u IJC
BPUZHKO-XUMUYECKHUX UCCJIEI0BAHUSIX: onpeaeeHue pacTBOpUMOCTEN
UITPOU3BEIACHUS pPacTBOPUMOCTH, OInpeaeIeHue CpEeIHUX

KO3(pPUIIMEHTOBAKTUBHOCTH U 4ymcen nepeHoca merogom J]1C.



22. IlpumeHeHHME UW3MEPEHUN >IEKTpUYecKor mnpoBoaumoctu u I/C
B(PU3UKO-XUMUYECKUX UCCJIEI0BAHMSIX OTIpeJIeIICHHE CTaHJAPTHBIX
ANEKTPOAHBIXITOTEHINAIIOB, OTpe/eICHHE HaIPsHKEHUS Pa3NOKEeHUS
BJIEKTPOJIUTOB,OIPEIEIEHUE KOHCTAHT YCTOMYMBOCTH KOMIIEKCHBIX COCTUHEHUN.

23. Koppo3usi METAJUIOB U METOJIbI 3AIIUTHI.

24. DNEKTPOXUMUYECKUE UCTOYHUKH  TOKAa; UX  BHUJBI u

OCHOBHBICXAPAKTCPUCTUKH.

Kpumepuu gpopmuposanun ouenox no npomercymounoii ammecmayuu:

«omauynon( 91 GannoB) — mojy4yaroT oOydaronuecs, KOTOpble CBOOOIHO
OPUCHTHPYIOTCS B Marepuajie W OTBeHaroT Oe3 3aTpyaHeHuil. OOydaromuiics
criocoO€H K BBITIOJTHEHUIO CIIOKHBIX 3aJ]JaHUM, TTOCTAHOBKE 11eJiel U BBIOOpE MmyTei
uxX peanuzanuu. PaboTa BBINOTHEHA MOMHOCTBIO 0e3 ommubok, pemeno 100%
3azay;

«xopowoy (81 Gamna) — monyyarOT oOydaromuecs, KOTOpble OTHOCUTEIBHO
MOJIHO OPHEHTUPYIOTCS B MaTepuaje, OTBe4aloT 0e3 3aTpyAHCHUM, JOMYyCKalT
HE3HAYUTENBHOE KOJIMYECTBO OMIMOOK. O0yyaromuics crocoOeH K BBITIOJHEHHUIO
CJIOXHBIX 3a7jaHui. PaboTa BBINMOIHEHA MOTHOCTHIO, HO UMEIOTCA He Oosee OaHOU
HEerpyOoi omuOKu ¥ OJHOTO Hejouera, He Oosee Tpex HemodeToB. Jlomyckarores
HE3HAYUTENIbHbIE HETOYHOCTH IIPU pelIeHnH 3a1a4, perieHo 70% 3anay;

«yooenemeopumenvHo» (616am10B) — MoMy4darOT oOydaromuecs, y KOTOpbIX
HEJ0CTATOYHO BBICOK YPOBEHb BIaJCHHUS MarepuanoM. B mporecce orBera Ha
HK3aMEHE JIOMyCKAIOTCA OMMUOKM W 3aTPyJHEHUS NpPU M3JIOKEHUHM MaTepHaa.
OOyyarouiicsi MPaBUILHO BBITIONHWI HE MeHee 2/3 Bcell paboThl WU JOMYCTUI
He Oojee oqHOM rpyOOl OMMOKM M JBYX HEJIOUYETOB, HE Ooyiee OMHOM TpyOoMl u
OJIHOM HerpyOo# omuOku, He Oojee TpexX HEerpyObIX OIMHMOOK, OJHON HETpyOOH.
OOyuaronuiics 3aTpyaHSCTCS C TPABHUIBLHON OIEGHKOW MPEIOKCHHOM 3a/1auH,
JlaeT HEMOJIHBIN OTBET, pelieHo 55% 3anay;

«Heyooenemeopumenvnoy (10 36 0amioB) — MOIydYalOT OO0yYaromuecs,
KOTOpbIE JIOMYCKAIOT 3HAYUTEIbHBIE OMUOKK. OOy4arouuiics HWMeeT JHIIb
HayaJlbHYIO CTENEHb OpPUEHTAUUH B Marepuasie. B pabore uucio omubOOK u
HEJIOYETOB MPEBBICUIIO HOPMY MJil OII€HKHU 3 WJIM MPABHJIBHO BBIIIOJTHEHO MEHEE
2/3 Bceit paboTel. OOydYaromMiics JaeT HEBEPHYIO OICHKY CHUTYyallMH, PEIICHO
MmeHnee 50% 3aaau.

Memoouueckue mamepuannt, onpeoenaouiue npoyedypvl OUeHUBAHUA 3HAHUIL,
YMeHuUil, HA8bIK08 U (W) onvlima OesameabHoCmu
Makcumanbnass cymma (100 GamioB), HaOupaemass CTYJEHTOM IO
JTUCIUIIIMHE BKIIFOYAET JIBE COCTABIISIIOIINE:
— nepeas cocmaenanwas — OIEHKA PEryIsIpHOCTH, CBOCBPEMEHHOCTH U
Ka4yeCTBA BBIMOJHEHHUS CTYJICHTOM y4eOHOUM pabOThl MO U3YUCHUIO JUCIHUIUIMHBI B



TEUEHHE TIEPHUOIa U3YyUCHHS TUCLIHUIUINHBI (CeMecTpa, UM HECKOJIIBKIX CEMECTPOB)
(cymma — He Oonee 70 OamwnoB). bamnel, XapakTepu3yroliue YyCleBaeMOCTh
CTYZCHTa [0 AUCLUUIUINHE, HAOMPAIOTCSA UM B TEUEHUE BCETO MEpHoaa 00yUeHHS 3a
M3yYEHUE OTJCIBbHBIX TEM U BBHITIOJHEHUE OTACIBbHBIX BUIOB PaboT.

— emopas cocmasnAwas — OIEHKAa 3HAaHWW CTyIEHTa IO pe3yiabTaTaMm
MPOMEKYTOUHOM artectauuu (He 6omee 30 6aioB).

Lenvto npomedricymounvix ammecmayuil o TUCIUTUINHE SBISETCS OLIEHKA
Ka4yecTBa OCBOCHHS TUCITUTUIMHBI 00YJIarOIIMMHUCH.

Kpumepuu ouenku kauecmea oceoenus OUCUUNIUHbB

Ouenka «omauunon— om 91 0o 100 6annoe — TeOpEeTUUECKOE COACPKAHNUE
Kypca OCBOEHO MOJIHOCTHIO, 0€3 mpoOesioB, HEOOXOUMbIE MPAKTUIECKUE HABBIKU
paboThl C OCBOCHHBIM MaTepuajoM cpopMHUpoBaHbl. Bce mpemycMoTpeHHBbIE
nporpaMMoi o0yueHus y4eOHbIC 3a7aHuUsl BBHITIOJIHEHBI, KAYECTBO MX BBIOTHEHUS
OIICHEHO YHUCJIOM OajuioB, OJM3KUM K MakcUMaibHOMY. Ha sk3aMeHe CTyneHT
JEMOHCTPUPYET TUIYOOKHE 3HAaHMS MPEITyCMOTPEHHOTO IPOrpaMMOM Marepuana,
yMEeT YeTKO, JAKOHMYHO U JIOTMYECKH TIOCJIeIOBATeIbHO OTBEYaTh Ha
MOCTaBJICHHBIE BOIIPOCHI.

Ouenka «xopowio» — om 81 00 90 6annoe — TEOPETUUECKOE COACPKAHUE
Kypca OCBOEHO, HEOOXOJIMMbIE MPAKTHYECKHUE HABBIKU PabOThl CHOPMHUPOBAHBI,
BBIMIOJTHEHHBIE y4eOHbIE 3aJaHus COAep>KaT He3HauuTelbHble omuoku. Ha
HK3aMEHE CTYIEHT JIEMOHCTPHUPYET TBEPJIO€ 3HAHHS OCHOBHOTO (MPOTPAMMHOTO)
MaTepuaa, yMeeT YeTKO, TPaMOTHO, 0e3 CYIIECTBEHHBIX HETOYHOCTEH OTBEYaTh
Ha TIOCTaBJIEHHBIE BOMPOCHI.

Ouenka «yoosnemeopumenvno» — om 61 0o 80 6annoe — TEOPETUIECKOE
coJiepKaHNe Kypca OCBOCHO HE MOJHOCTHIO, HEOOXOAMMbIE MPAKTHUECKHE HABBIKH
paboThl chopMHUpPOBaHBI YACTUYHO, BBIMOJHEHHBIC Y4YeOHBIC 3aJlaHHs COJIEpIKAT
rpyosie ommbOku. Ha »dK3aMeHe CTYIeHT JEeMOHCTPUPYET 3HAHHUE TOJBKO
OCHOBHOTO Marepuaia, OTBEThI COJIepKaT HETOYHOCTH, CJIad0 apryMEHTHPOBAHBI,
HapyIlIeHa MOCIeA0BaTeIbHOCTh U3NIOKEHHS MaTepHaa

Ouenka «Heyooe1emeopumenbHo» — om 36 0o 60 6annoe — TECOPETUIECKOE
coliepKaHNe Kypca HE OCBOEHO, HEOOXOAMMBIEC MPAKTUUECKUE HABBIKH PaOOTHI HE
c(hOopMHpPOBaHbI, BHITIOJHEHHbIE Y4YeOHBIE 3a7aHus COJEp)KaT TpyOble OIIMOKH,
JIOTIOTHUTENIbHAS CaMOCTOsATEIbHAs paboTa Ha/l MaTepHUaioM Kypca He TPUBEACT K
CYIIIECTBEHHOMY TIOBBIIIICHUIO KadecTBa BBIMOJIHEHUS ydeOHbIX 3amanmii. Ha
AK3aMEHE CTYACHT JEMOHCTPUPYET HE3HAHHE 3HAYUTENIbHOW YacTU MPOrPaMMHOTO
Marepuaiia, CyIIeCTBEHHbIe OIMMOKM B OTBETaX Ha BOMPOCH, HEYMEHUE
OpPUEHTUPOBATHCS B MaTepHalie, HE3HAHNE OCHOBHBIX OHATHI TUCIIUILIAHEI.

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

MpeJICTaBICHbI B TaOIHIIE 7.

Tabauua 7. Pezynomamol 0c60enus yueOHOl OUCUUNIUHDL, ROOJIeHcauiue
nposepke

‘ Pe3ynomamul 00yuenus ‘ Ocnoenvie nokazamenu ‘ Bun orieHOUHOTO




(Komnemenyuu) OUeHKU Marepuana,
pe3yibmamos 00yueHus | 00ecreunBaronIne

dbopmupoBaHuE
KOMIIETCHIIUM
IIK-2 - BnaneHue 3HaTh: -
0a30BLIMHM HaBBIKAMH MPUHIUITHAIIBHBIC YeTHbIM onpoc
HCITOJIb30BaHUS OCHOBBI, BO3MOXKHOCTH H THIIOBBIC TECTOBBIE
COBpPEMEHHOMU OTpaHUYEHUS 3aJIaHus
amnmapaTypbl Ipu PUMEHEHHUS THIIOBEIC OIICHOYHBIE
POBEICHUN HAYYHBIX AIEKTPOXUMHUYECKHUX MaTepuasbl K SK3aMEHY
YICCJIEIOBAHUH METOJIOB  HMCCJICJIOBAHUS

XUMHUYECKUX 00BEKTOB;
YMerh: - IpOBOIUTH
KOMILICKCHBIHN aHanu3
MOJIY4a€MbIX TPOJIYKTOB,
ucciegoBanue  (pusuko-
XUMHUYECKHUX
3aKOHOMEPHOCTEUN 151
KOHTPOJIMPOBATh
INPOTEKAaHUE  MPOLECCOB
Ha CEpUUHOM U CII0KHOM
HAy4YHOM O0OpYIOBaHUMU;
Baaners: -
TEOPETUUECKUMHU
OCHOBaMu U
NPaKTUYECKUMHU
HaBbIKAMU  pabOTHl  Ha
CEpUMHOM U  CJIOXHOM
HAyYHOM 00OPYOBAaHUH.

N —

W

a

7. Y4eOHO-MeTOANYECKOE o0ecneYyeHue JUCIUILINHBI

OcHoBHAA

Porunsa A.JI. Teopetuueckas snektpoxumus, JI., Xumus, 1981 r., 423 c.
Hamackun bBb.b., Ilerpuit O.A. OCHOBBI TEOPETHYECKON DICKTPOXUMUH.
M.Beiciias mkona, 1978 r. 239 c.

HNamackun b.b., [letpuit O.A. Dnextpoxumusa. M. Xumus, 2001 r. 624 c.
Antponos JI.LU. Teopernueckas anekrpoxumus. M.Beiciias mkona, 1984 r. 519
C.
Antunud JLH. u np. Dnekrpoxumus pacrmiaBHbIx cosiel. M., Metamtyprusaar,
1964 r. 355 c.

baroukuii B.C. OcHoBsl 3nekTpoxumun. M., Xumust, 1988 r. 400 c.

baroukuii B.C. OcHoBbl 3nekTpoxumun. M., Xumus, 1988 r. 400 c.




8. I'opompicknii  A.B.  BosbrammepomeTpusi:  KMHETHKAa  CTAallMOHAPHOIO
anektponusa//otB.penakrop  B.M.  IllanoBan.  WucTtutyT  00mIEH U
Heoprannueckor xumuu. Kues: HaykoBa nymka., 1988 r., 176 c.

9. T'amoc 3. Teopernueckue OCHOBBI JJIEKTPOXMMHUECKOrO aHanuza, M., MUP,
1974 r., 552 c.

10.Ckopuemniertu B.B. Teopetnueckas snexkrpoxumus, JI., Xumus, 1976 1., 567 c.

11. DnexkTpoxXxumus pacIUIaBIECHHBIX cojel [DIeKTpOHHBIM pecypc]: ydeOHOo-

Metoandeckoe nocodue/ FO.I1. 3aitkoB [u ap.].— DIEKTPOH.TEKCTOBBIC TaHHBIC.—

ExarepunOypr: Ypanbckuii penepanpusiii yausepcutet, 9bC ACB, 2014.— 88

c.— Pexum pgoctymna: http://www.iprbookshop.ru/68317.html.— 3BC «IPRbooks»

12. KontponbHbIe 3afaHus U TeCThl MO Kypcy «TeopeTrnueckas 3IEKTPOXUMUSI

[ONneKTpoHHBIM pecypc]: MeTogudeckue yKazaHus/ — DIJIEKTPOH.TEKCTOBBIC
nanueie.—  Kazaus: Kazanckuii  HallMOHAJIBHBIM  HMCCIIEAOBATEIBCKHUI
TexHojoruyeckui  ynusepcurer, 2015.— 44 c.— Pexum gocryna:

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

JlonmosHuTeIbHAS
1. Antponos, JLU. Teoperudeckas anexrpoxumusi [TekcT]: yuel.mj1s By30B /
JI.A. AnTtponos. — M.: Beiciias mkona — M, 1984 - 519 c.
2. [Hamacku, b.b. Dnexrpoxumus [ Tekcr]: yueO.mocodue st XuM. ¢ak. yH-TOB /
Bb.b. Jamackun, O.A. Iletpuii. — M.: Beiciias mkona — M, 1987.- 295 c.
3. PobGuncon P., Ctokc P. PactBopsl anektpoautos, NJI., M., 1983.
4. MysbikantoB B.C., baxxan H.M., [Tapmon B.H., bynrakos H.H., MBanuenko
B.A.
5. 3amaun mo XUMHMUYECKOW TepmoauHamuke, M3a. 2-e, wucnp.M3gaTenbcTBo:
Xumns, Komoc. 2004.
6. Kpatkuii cipaBouyHUK (HU3UKO-XUMHYECKUX BennunH, M-J1., 1981.
7. CnpaBo4Has IIpaBoOBas cucrTema «I"apaHTy. URL:
http://www.garant.ru.CnpaBounas npasoBas cuctema «Koncynsrantllmoc». URL:
http://www. consultant.ru

nPogheccuoranrbHble NOUCKOBble CUCTNEMbL.
[TomHoTekcTOBasiOa3amanHbIx ScienceDirect: URL: http://www. sciencedirect.com.

HNuTepHeT-pecypcebl

Bupryansasie mpubops! (virtualinstruments) - KOMIBIOTEPHBIE TPOTPAMMEI,
UCIOJHSIOINE, C TOMOIIbI0 KOMIBIOTEPA U OTHOCHUTEIBHO HECI0KHOTO

obopynoBaHusi (aHaAIOrO-IM(PPOBBIX M MU(POAHAIOTOBBIX IpeoOpa3oBaTesieH,

JATYUKOB W MCHOJHUTEIbHBIX YCTPOUCTB), (YHKIHMH pPa3IAYHBIX HPUOOPOB.

BuprtyanbHbie mprubOpbl HCHOJIB3YIOT KaK JJIsl 3aMEHbl OOBIYHBIX MTPUOOPOB, TaK U


http://www.garant.ru/
http://pdeis.at.tut.by/adcdac.htm
http://pdeis.at.tut.by/actuator.htm

JUISl peaju3allii YHUKAJIbHbIX U3MEPEHUM, ISl KOTOPBIX HET OOBIYHBIX PUOOPOB.

HaWTH Ha caurte: http://pdeis.at.tut.by/

Bbaszvl 0oanuwvix

Bupryanbable npubopel B (U3UKO-XHUMHYECKOM 3KCHEPUMEHTE MOKHO

JIJist caMOCTOSITENbHOM, MHAUBUIYAIbHON pa0OThI, MOATOTOBKU MPOEKTHBIX U

UCCJEeIOBATEIbCKUX pabdoT MO TMEeAarornyeckod MpakTUKE PEKOMEHIYyeTcs
UCIIOJIb30BaTh NIEKTPOHHO-OMOIMOTEUHYIO CUCTEMY (pecypchl HH(POPMALIMOHHOTO
uentpa ®I'bOY BO KBI'Y obecneunBaromuii 10CTyN K psiiy MEXKAYHAPOIHBIX

A31aTEIbCTB U 0a3 JaHHBIX:

Neri/mm

HaumenoBanue
3JIEKTPOHHOI 0 pecypca

Kpartkas xapakrepucruka

Anpec caiita

Haumeno
BJIaJeJbIA

1.

«WebofScience» (WOS)

ABTOpUTETHAS
MOJIUTEMAaTHYCCKAsT
pedepaTuBHO-
oubnuorpaduyeckas u
HayKOMeTpHuueckas 6a3a
JIaHHBIX, B KOTOPOM
HWHICKCUPYIOTCS 0KojIo 12,5
TBIC. KYPHAJIOB

http://www.isiknowledge.com/

Komman
CyO0smire
Ne WoS/

AKTHUB

SciverseScopus

U3JaTenbCeTBa «IB3EBUD.

Hayka u TexHOIOrun»

PedepatuBHas u
aHaJMTHYEeCKas 0a3a JaHHBIX,
cozepKarast

21.000 perieH3UpyEeMBIX
)Kypraios; 100.000 kuaur; 370
KHIKHBIN CEpUid
(TIpOOIIKAOIINXCST U3TAHHH);
6,8 MITH. TOKJIaJI0B U3 TPYIOB
KOH(epeHLIni

http://www.scopus.com

N3 narense
]

Cy0mmug
Ne Scopus
AKTHUB

Hayunas 1ekTpOoHHAast
ouoaunorexa (HIb
PODN)

OnexTpoHHast OMOIMOTEKa
HAyYHBIX ITyOJTUKAIIH -
HOJTHOTEKCTOBBIE BEPCHU
okoio 4000 “HOCTpaHHBIX U
3900 oreuecTBEHHBIX
HAay4YHBIX )KYpPHAJIOB,
pedepatsr myonukanuii 20
TBICSY )KYPHAJIOB, a TAKXKE
ornmcanuA 1,5 miH.
3apyOeKHBIX U POCCUUCKUX
JuccepTanuil.

2800 poccHICKIX )KypHAIOB
Ha 0e3BO3ME3IHON OCHOBE

http://elibrary.ru

Basapannbix Science
Index (PMHII)

HamuonansHas
HH(POPMALIOHHO-
aHAJTMTHYECKAs CHCTEMA,
aKKyMyJIIpymomas oomnee 6
MIJUTHOHOB ITyOJTUKAIIAH
POCCHICKHX aBTOPOB, a TAKKE
uHpOpMAaLHIO 00 UX
IIUTUPOBaHKH U3 6ojee 4500
POCCHUICKHX KYPHAJIOB.

http://elibrary.ru

(

JInmer
Sciencelr
0T

AxTHB

IBC «KoHCyabTaHT
CTyJAeHTa»

13800 m3maHuMii IO BCceM
o0acTsIM 3HaHWH,

BKiIOUaeT 6osee yem 12000
y4eOHHUKOB M yIeOHBIX
noco6wmit s BO u CIIO, 864
HAaNMCHOBAHUH JKYPHAJIOB U
917 moHoTrpaduii.

http://www.studmedlib.ru
http://www.medcollegelib.ru

000

Horosoj
O
AKTHUB



http://pdeis.at.tut.by/
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://thomsonreuters.com/
http://www.scopus.com/
http://elibrary.ru/
http://elibrary.ru/
http://www.studmedlib.ru/
http://www.medcollegelib.ru/

6. IBC «Jlanb» DJIEKTPOHHBIE BEPCUH KHUT https://e.lanbook.com/ 000 «3l
BEIYIIUX H3aTeIbCTB
y4eOHOH 1 HayqHOH Jor
JUTEPATYPHI (B TOM YHUCITE oT
YHUBEPCUTETCKUX AxTHB
W3/aTeNbCTB), TaK U
3JIEKTPOHHBIC BEPCUH
NIEPUOANYCCKHX U3JIaHU# TIO
Pa3IHYHBIM 00JIACTSIM 3HAHMIL.
7. HammonanbHas OOBbeMHEHHBIN 3J1eKTPOHHBIN https://H36.pd OI'BY «Pocc
JJIeKTPOHHAS KaTanor GOHIOB POCCHACKUX (
oudnmnorexa PI'b OuOIOTEK, conep KaInit Jorosop |
4 331 542 >neKTpOHHBIX ’
JOKyMEHTOB Cr
00pa3oBaTEILHOTO U
Hay4HOT'0 Xapakrepa Mo
Pa3IMYHBIM OTpacyIsIM 3HAHUI
8. 3B C «IPRbooks» 107831 mybnukanuii, B T.4.: http://iprbookshop.ru/ 000 «
19071 — yueOHBIX U31aHUH, [
6746 — Hay4HBIX U3/IAaHUH, Hor
700 xomneximi, 343 xypHana oT
BAK, 2085 aynuousgaHuii. AKTHUB
9. | 9BC «Opaiit» masi CIIO | DaeKTpoHHBIE BEpCHU https://www.biblio-online.ru/ 000 «3ne
yueOHOH U Hay4HOI IOPA
JIMTEePATYPHI U3aTEIHCTB Joros
«Opaitt» ana CIIO u O1
3JIEKTPOHHBIE BEPCUU AKTHUB
NEPUOANYECKUX U3JaHUU 110
PA3IMYHBIM 00JIaCTSIM 3HAHHMIL.
10. | Polpred.com. HoBoctu. | O630p CMU Poccun n http://polpred.com 000 «Ilo
0030p CMU. Poccusi u | 3apybexbs. [lonHble TeKCThI +
3apy0exbe aHanmuTuka u3 600 u3nanuii mo
53 orpacusim
11. Ipe3nnenrtckast bonee 500 000 a5eKTPOHHBIX http://www.prlib.ru OI'BY «IIpe
onoauoreka um. 6. H. JIOKYMEHTOB 10 UCTOPHUH nMm. b.H.
Eabnuna OrteuecTBa, POCCHICKOI
roCcyJapcTBEHHOCTH, Coraan
PYCCKOMY SI3BIKY U TIPaBy Cpc
JlaJbHEl

UH(OPMAITMOHHO-U3MEPUTETLHBIMU CUCTEMAMU, JIEKTPOHHBIMH CPEJICTBAMU

8. MarepuajibHO-TeXHUYECKOE OOecneyeHne JUCUUIINHBI.
HNuTepakTHBHBIN KIIACC, OCHAIIEHHBIN 000pY/I0BaHUEM: CTCHIAMH,

OoOydYeHHs ¥ KOHTPOJIS 3HAHUH CTYJIEHTOB.

KommbrorepHslii Kacc.

MeTtonuueckuii KaOMHET.

JlaGopaTopusi BRICOKOTEMIEPATYPHOU AIEKTPOXUMUMU.

Ne | HaumeHnoBaunue

/o

000pYyTIOBAaHHBIX YUYCOHBIX
KaOMHETOB, JIabopaTopuii

[lepeuenn

obopymoBaHUs U
CpencTB 00y4deHUs

TCXHHNYCCKHNX

1. | JlekunoHHBIE ayTUTOPUU

No203, 211, 322; uatepakTUBHAs JOCKa, 3
KOMILIIEKTa BUJI€O-TTPE3CHTAI[MOHHOTO
o0opyioBanus ( IPOEKTOP, IKpaH, HOYTOYK)



http://iprbookshop.ru/
https://www.biblio-online.ru/
http://polpred.com/
http://www.prlib.ru/

2. | KoMnbroTepHBIE KIIACCHI

KomnerotepHoe o6opyaoBanue ¢
IPOrPaMMHBIM 00CCTICUCHHUEM JIJISl TPOBEICHUS
TECTOB MPU KOHTPOJIC TEKYIICH YCIIEeBaEMOCTH.

3. | JJaboparopuu
121, 126, 108

[IpakTyeckue  pabOTHI  BBIIOJHSIOTCS  C
HCII0JIb30BaHUEM COBPEMEHHOT0
J1a60paTOpHOrO 00OPYIOBAHUS:
IToTenmmocTtar/ramsBaHocTaTPAR 2273
DIEKTPOXUMUUYECKUN KOMILJIECKC
AutolabPGSTAT 30
[Torenuunocrar/ransBanocrarElektroflex
473ynpaBieHue KOTOPHIMU BO3MOXHO TOJBKO C
UCIIOJIb30BAaHUEM  COOTBETCTBYIOIIUX  KOM-
npIOTEpHBIX Mporpamm: Autolab. PAR-Ametek.
Elektroflex.

HpI/I IMPOBCACHUHN 3aHITHU JICKOHMOHHOT'O THIIA, CCMUHAPCKUX

3aHATUU

HNCIIOJIB3YIOTCA

JIUYEH3UOHHOE NPOCPAMMHOe obecneyenue.
3apyoexknoe aunen3suonnoe IO

Ne
o IIpousBoau HauMeHoBame KoMMeHT | JiMIIeH3H | 10TOBOP
TeJdb apumu " a Ha
2020 rox
Office 365 J10T'OB
1 MSAcademi | ProPlusEduShrdSvr HBthI:O JINLIEH3U OP
' cEES ALNG SubsVL MVL KBFB}’] i Ne20/DA
PerUsr A Faculty EES -223
Office 365 JIOTOB
. | ProPlusEduShrdSvr HY)KHO
MSAcademi JIMLIEH3U OP
2. cEES ALNG SubsVL MVL BCEMY a No20/DA
PerUsrSTUUseBnft KBI'Y 593
Student EES
NACHU]I, J10I'OB
3 Corel CoreIDRAW Graphics NduM, JIMLIEH3HU OP
' Suite 150%16771 8 s Ne20/9A
KHUTD -223
J10I'OB
) JIULEH3U OP
4, ABBYY FineReader KBI'Y N No20/DA
ABBYY -223
Poccuiickoe aunen3nonnoro IO
Ne
Ne IIpou3sson HanveHoBanme KomMmeHTa | 1HIIeH3H | 10TOBOP
HTeJb puu " a Ha
2020 rox




Ne
Ne IIpou3ssoa HanveHoBanme KomMmeHTa | THIIEH3H | 10TOBOP
HUTEJIb puu " a Ha
2020 rox
Kaspersky Endpoint
Security misionzaeca — HYKHO JI0OI'OB
1 Kaspersky Crangaptaeiii Russian Beey JIMLIEH3HU OP
' Edition. 1500-2499 Node 1 KEL'Y s Ne20/DA
yearEducationalRenewalLi -223
cense
Dr.WebDesktopSecuritySui HYKHO JI0OI'OB
) DrWeb te KomruiekcHas 3amura + BeeMy JINIICH3HU op
' HenTp ynpaBnenus Ha 12 KELY b Ne20/9A
mec., 200 I1K, nponnenue -223
YHUU]] J10I'OB
3. Auntunaruar BY3 (Ec}:]:;f; HHH§H3H N92(?)§)3 A
KBI'Y) -223
Poccuiickoe I1O (cB000aHO pacnipocTpaHsiemoe)
IIpousBoaute 0T
Ne . HaunMeHoBanue KomMmenTapun JUIEH3U
u
StarForceTech
1 nologies, Foxit PDF Reader JUTSL IPOCMOTpA IEKTPOHHBIX | becrurar
) Poccus, JIOKyMEeHTOB B crangapte PDF HO
Mockaa
2. Poccus 7zip apXuBaTop BecHnOnaT

8, Ocobennocmu peanuzayuu OUCYUNIUHBL 011 UHBATUOO08 U JIUY C OZPDAHUYEHHBIMU
603MOICHOCMAMU 300P06bA

JU1sl CTYZIEHTOB € OIrpaHUYE€HHBIMU BO3MOKHOCTSIMH 310pPOBBS CO3/IaHbI CIIELHATIbHbIE
yCIOBHS JUIs HOJTy4eHUs: 00pazoBaHus. B 11enaX JOCTYIHOCTH MOJIyYeHHs BBICILIETO
o0Opa3oBaHus 10 00pa30BaTeIbHBIM IIPOrpaMMaM UHBAIUAAMH U JIMIIAMU C OTPAaHUYEHHBIMU
BO3MO’KHOCTSIMH 3/I0pPOBbSI YHUBEPCUTETOM 00€CIIEUMBAETCS:

1. AnpTepHaTuBHas Bepcus ouLuanbHOro caiita B cetu «VHTepHeT» Ui Cl1ab0BUIAIINX;

2. JI511 MHBAJIUI0B C HAPYLICHUSAMHU 3peHus (cIaboBHUIAIINE, CIIEIbIE) - IPUCYTCTBHE
ACCHUCTEHTA, OKa3bIBAIOIIEr0 00yYaronemMycsi HEOOX0JMMYIO TTOMOILb, TyOJIMPOBAHUE BCIYX
CIpaBOYHON MHPOPMALIMHU O PACHIMCAHUM YUEOHBIX 3aHATHH; HaJTMUUE CPEJICTB JUIsl YCUIICHUS
OCTaTOYHOTO 3pEHUs, OpailIeBCKON KOMITBIOTEPHOW TEXHUKH, BUJICOYBEIHMUUTEINEH, TPOrpaMM
HEBU3YaJIbHOT'O J0CTYyINa K HH(GOPMAILMHU, IPOTrPaMM-CUHTE3aTOPOB PEUYH U APYTUX TEXHUYECKUX
CpeACTB IpueMa-neperaun yueOHoH nH(pOopMaluu B TOCTYIHBIX (opMax Ui CTYJEHTOB C
HapyLEeHUsIMU 3pEHHUS;

3./1y1s1 ”HBANIMOB U JIMI C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 310POBbSI 110 CITyXY
(cmabocnplaniue, rryxue) —3ByKOyCHIMBAIOIIAs anapaTypa, MyJIbTUMEUIHbIE CPEICTBA U
Jpyrue TeXHU4YeCKUe CpecTBa IprueMa-nepenadn yuyeOHoi napopmanuu B T0CTYIHBIX popmax;
4. JInst ”HBAJIMOB U JIAL C OTPaHUYEHHBIMU BO3MOXHOCTSMH 3/I0pPOBbS, UMEIOIINX HAPYLICHUS
OTIOPHO-ABUIaTENbHOIO anmnapara, co31aHbl MaTEPUaIbHO-TEXHUUECKUE YCIOBUS
o0ecreyrBaroIe BO3MOXKHOCTb OECIIPEIIATCTBEHHOTO JIOCTYIa 00YyJatoIuXcs B yueOHbIe



MOMEUICHUS, 00bEKTY MUTAHUS, TYaJICTHbIC U APYyrye MOMEIICHUS YHUBEPCUTETA, a TAKKE
npeObIBaHUS B YKa3aHHBIX TOMEUICHUAX (HAIMYHE PACIIMPEHHBIX ABEPHBIX IPOEMOB, IOPYUHEH
U APYruX MpUCIOCOOIEHUH).

OOyuaromumecs: U3 YUCIIA JIUI C OTPAHUYCHHBIMHA BO3MOXXHOCTSIMH 3/I0POBbS
o0ecrieyeHbl 3JIEKTPOHHBIMU 00pa30BaTEIbHBIMU pecypcaMu B OpMax, aaarTHPOBAHHBIX K
OTPaHUYCHUSM HX 3710POBBSI.

OOyuarommMcsi € OTrpaHHMYEHHBIMH BO3MOYKHOCTSIMH  3JI0POBBSI  IIPEIOCTABIISIOTCS
crienuagbHble Y4eOHMKHM M ydeOHble mocoOus, WHas ydeOHas JMTepaTypa, CIHeluaIbHbIE
TEXHHYECKHUE CpeacTBa OOydYeHHS KOJUIGKTHBHOTO ¥ HWHIWBHIYaJIbHOTO TOJIb30BaHUS,
MPEAOCTABJICHHE  YCIYr  acCUCTeHTa  (IIOMOIIHMKA), OKa3bIBAIOUIETO  OOY4arolIuMCs
HEOOXO/JMMYI0O  TEXHHYECKYI0 TIIOMOIIb, a TaKKe YCIAYI'HM CYpPJONEPEBOJUYMKOB U
TU(]IOCYpIOTIEPEBOTUYUKOB.

a) s ca00BUASIINX:

- Ha DK3aMeHE MPHCYTCTBYET AaCCHUCTEHT, OKAa3bIBAIOIIMI CTYACHTY HEOOXOJUMYIO
TEXHHUYECKYIO TIOMOIIh C YYETOM WHIAMBHUIYaIbHBIX OCOOCHHOCTEH (OH TOMOTAaeT 3aHSTh
pabouee MecTo, MepeIBUTATHCS, IPOYNTATh U OOPMHTH 33/IaHUE, B TOM YHCIIE 3aITUCHIBAs TTO]T
TUKTOBKY);

- 3a7aHds JUIS  BBITIOJIHGHUS, a TakKe WHCTPYKIHS O TOPSJIKE IPOBEICHHS
3ayeTe/sK3aMeHa OPOPMIISIFOTCS YBEIUYEHHBIM HIPU(TOM;

- 3aJIaHVs TS BBITIOTHEHUS Ha DK3aMEHE 3aYNTHIBAIOTCS aCCUCTEHTOM;

- MUCBMEHHBIE 3a/IaHUS BBITIOJIHSIOTCS Ha OyMare, HaIMKTOBBIBAIOTCS aCCHCTEHTY

- o0ecreynBaeTCs MHIMBHIYAIBHOE paBHOMEpHOE ocBemenrne He Mmenee 300 Jrokc;

- CTYHEHTY JJs BBINOJIHEHUS 3aJaHUsl TMPU HEOOXOIMMOCTH MpPENOCTaBIISIeTCS
YBEJIMUMBAIOIIIEE YCTPOUCTBO;

B) JUIS TIIYXUX M CJIA0O0CIIBITIAIIHX:

- Ha 3a4yeTe/3K3aMEHE TMPHUCYTCTBYET ACCUCTEHT, OKAa3bIBAIOMIMNA  CTYACHTY
HEO0OX0IMMYIO TEXHUYECKYIO TTIOMOUIb C YYETOM MHAWBHIYaJbHBIX 0COOEHHOCTEN (OH MOMOTraeT
3aHATH pabodee MecTo, IepelBUraThCs, MPOYUTaTh W OG(OPMUTH 3aJaHHE, B TOM YHUCIE
3anMchIBas MOJl AUKTOBKY);

- 3a4€T/9K3aMeH MPOBOIUTCS B MUCbMEHHOH (opMe;

- o0ecrieynBaeTcsl HalU4Me 3BYKOYCHUJIMBAIOLIEH ammapaTypbl KOJUIEKTUBHOTO
MOJIb30BAHMS, TPU HEOOXOJUMOCTH TOCTYMAIOIIUM MPEJOCTABISETCS 3BYKOYCHIIMBAIOIIAS
anmnapaTtypa UHAWBHUIYaJIbHOTO MOJIb30BaHUS;

- 10 >KEeJIaHUIO CTYACHTA PK3aMEH MOXKET IIPOBOAUTHCS B MUCbMEHHOU QopMme;

) A7 JUIl C HApYIICHUSMH OIMOPHO-JBUraTeNLHOTO ammapara (TsHKeIbIMU
HapYIICHUSIMHU JIBUTATENbHBIX (YHKIHMA BEPXHUX KOHEYHOCTEH WM OTCYTCTBHEM BEPXHUX
KOHEYHOCTEH):

- THCbMEHHBIE 33JaHUS BBIMIOJHSAIOTCA Ha KOMIBIOTEPE CO CHEIHATU3MPOBAHHBIM
MIPOrPaMMHBIM 00eCTeYeHUEM HIIM HAJAUKTOBBIBAIOTCS ACCUCTEHTY;

- 10 >KEeNIaHUIO CTY/ACHTA IK3aMEH MPOBOIUTCS B YCTHOU (hopMme.



JUCT UBSMEHEHUWH (Jlonoanennii)
B pabouyl0 MpOrpaMmy Mo JUCIUILINHE
«9J‘IeK'I'pOXI/IMM§I SIJIEKTPOJINTOB»

1o HanpasieHuto noaArotoBku 04.03.01. «XUMUA»
Ha 2020/ 2021 yueOHbI# TOJ

Ne OnemeHT (myHKT) PI1] [lepeyeHb BHOCHMBIX IIpumeuanue
W3MEHEHUH (JOTOTHEHN)

OO6cyxaeHa 1 peKOMEHI0BaHa Ha 3ace/laHuu Kadeapbl HEOPraHMYEeCKOn U
buznIecKol XuMUn
poTOKOI Ne OT « » 2020 r.

3aBeyronuii kadeapoit X.b. Kymxos
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