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PaGouass mnporpamma JIUCHUIUIMHBI «JIEKTPOXUMHUYECKAs TEPMOJUHAMUKA»
CocraButens X.b. KymxoB — Hanpuuk: ®I'6OY BO KBI'Y, 2022. - 21 c.

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

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

Pabouas nmporpaMmMa cocTaBiieHa ¢ Y4ETOM (PeiepaibHOrO rOCy1apCTBEHHOTO
0o0pa30BaTeIbHOrO CTaHJAApTa BbICHIEr0 OOpa3oBaHMS IO  HANPABICHUIO
noaroroBku 04.04.01. Xumus  (DJAEKTpOXUMHUSA), YTBEPKIECHHOTO IMPUKA30M
MunucrepctBa oOpazoBanus u Hayku Poccuiickoit @exnepauuu oT 23 ceHTAOps
2015 1. Ne 1042



COIAEPXAHUE
Lenp v 3anaun OCBOCHUS JUCLUTIIINHBI
Mecto qucuurmunsl B ctpykrype OIIOII BO
TpebGoBaHus K pe3yiabTaTaM OCBOCHHS COJEPKAHMS TUCLIMILTAHBI
ConepxaHue 1 CTpYKTypa AUCLUIIINHBI

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

MeTtoanueckne MaTepualibl, ONMPEACIIIIOIIAE TPOLEAYPbl OLICHUBAHUS
3HaHUMW, yMEHUM, HABBIKOB U (MJIN) OIBITA JEATEILHOCTH

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

JIuct usmenenuii (JlononHenuii) B pabouyio mporpamMmy Mo AUCHUILINHE

o ~ b~ Db
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1. Heab u 327244 0CBOEHMS QMCUMILINHBI

L]envro HACTOALIETO Kypca SBIAETCS OCBOCHHE TEOPETUYECKUX OCHOB U
KOJINYECTBEHHOI'O OIMCAHUS JJICKTPOXMMUYECKUX PAaBHOBECUM Ha TPaHULE
ANEKTPOA-PACTBOP, PABHOBECUS B HIIEKTPOXHUMHUYECKON LEMNH, KiaccupuKauuu
ANEKTPOAOB M DBJIEKTPOXMMUYECKUX Ilened, MeMOpaHHOE paBHOBECHE U
MeMOpaHHbIN OTEHIIUAIL.

3HaHME CTPYKTYpbI IPaHULBl pa3ella MEXIy 3JIEKTPOAOM M PacTBOPOM
UMEET OYeHb OOJIbIIOE 3HAYEHHWE MPU HM3YUYEHUU KUHETUKH M MEXaHH3Ma
JJEKTPOXUMUYECKUX peakuuil. [IoaTOMy Ienbl0 HACTOALIEr0 Kypca TaKke
ABJIETCSI M3YYEHUE CBSI3U JJIEKTPUYECKUX M aJICOPOLIMOHHBIX SIBICHHI Ha
rpaHuie pasgena (a3, €MKOCTH JBOMHOIO CJIOsl, 3JIEKTPOKANMIISPHBIX
SIBJICHUM, MOJEJBHBIX TECOPUM JIBOMHOIO JJIEKTPUYECKOIO CJIOS Ha IPAHULE
JIEKTPOA-PACTBOP IICKTPOJIUTA, MOIYIPOBOIHUK-PACTBOP, IEKTPOI-pacCIliaB
JIEKTPOJIUTA.

Bce uznokeHHOE BbIIIE ONPENEISET CISAYIOUINE 3a0ayu U3Yy4eHUs Kypca
«DNEKTPOXUMUYECKAS TEPMOJIUHAMUKAY
a) U3Y4YUTh TEPMOJUHAMUKY AJIEKTPOXUMUUYECKUX CUCTEM U TEOPUIO IBOMHOTO
AIEKTPUUECKOTO CIOSI C TOUYKH 3peHUst GU3UKU U XUMUU;
0) JaTh MarucTpaHTaMm JIONOJHUTEIbHbIE 3HAHUS MO TEPMOJUHAMUKE BJIEKTPO-
XUMHUYECKUX CUCTEM U TEOPUU JBOWHOIO AJIEKTPUYECKOTO CIIOS.

2. MecTo nucuumiunbl B cTrpykrype OITIOII BO

HMucuuniuaa b1.B.JIB.01.01 «DnekTtpoxumuueckas TepMOIMHAMUKA»
OTHOCHUTCS K QUCIUIUIMHAM 110 BeIOOPY BapuatuBHOM yactu OIIOII mis uzydeHus
B 1-M cemMecTpe MaructpaHTamMyd OYHOM (GHOpMBI OOY4YEHHs HaIpaBICHUS
noarotoBku 04.04.01 Xumust (D1EKTPOXUMEUSL).

Jlo wu3ydeHHs JUCHMUIUIMHBI «DJIEKTPOXUMHUYECKAsT TEPMOJUHAMUKAD,
CTYJICHTBl JOJDKHBI TIOJIy4aTh 3HAHUS II0 JHCIUIUIMHAM MPO¢deCCHOHATBHOTO
muKiIa  «DJEKTpOXUMHYECKass  TepPMOJMHAMUKay,  «BpIcokoTemmepaTypHas
ANEKTPOXUMUS», [IpUHIMIBI KOHCTPYHUPOBAHUS M PAOOTHI SJIEKTPOXUMHUECKOMN
arnmapaTypbD».

JucuunianHa «OJEKTpOXUMHUYECKass TEPMOJAMHAMMKA»  COJIEPKATEIBHO
B3aMMOCBSI3aHAa C JUCHHUIUIMHAMHU OOIIEHAYYHOTO M MPO(EeCCHOHAIBHOTO ITMKJa
«IIpuHIUTIBI KOHCTPYHUPOBAHHUS MU PAOOTHI 3JIEKTPOXUMHUYECKOM aIlmapaTypbl»,
«KommproTepHbIC TEXHOJIOTHH B HAyKe U 00pa3oBaHUmN», «BeicokoTeMneparypHas
aneKTpoxumus», «HayuHo-uccienoBarenbckas padoTa U MPaKTHUKay.

JlvcuuIInHa MO3BOJUT PACHIUPUTh TEOPETUYECKYIO MOJATOTOBKY MarucTpa,
MOJYYHUTh NMPAKTUUECKUE HABBIKM 110 METOJaM MCCJIEOBAHUS DJICKTPOXUMUUECKUX
MPOIIECCOB.

OcBoeHHE OCHOBHBIX ITOJOKEHUH JaHHOW JHUCIUIUIMHBI HEOOXOIUMO IS
MPOXOXKJACHUS  MPEAAUIUVIOMHOM  MPAKTUKA W HAMHUCAHUS  BBITYCKHOMU
MarucTepcKou paboTHhl.



3 TpeOoBaHus K pe3y1bTaTaAM OCBOCHHUS COAEPKAHMUS IUCHUILIUHBI

[Ipouecc u3yueHus: JUCHUIUIMHBI HampaBieH Ha (OPMUPOBAHHUE SJIEMEHTOB
clenyonmX npodecCHOHAaTbHBIX KOMIETEHIMH B COOTBETCTBUM C (helepanbHbIM
rOCy/IapCTBEHHBIM  00pa30BaTENbHBIM  CTAaHAAPTOM  BBICHIEr0  00pa30BaHUA
(ypoBeHb BbICIIETO OOpa3oBaHHUs) IMOATOTOBKH KaJpOB BbICIICH KBamuduKauu
HanpaieHus noArotroBku 04.04.01 Xumust (DAEKTPOXUMHS):

BJajJieHre 0a30BBIMM HaBbIKAMHU MHCIIONb30BAaHUS COBPEMEHHOM armapaTyphbl
NpY NPOBEJICHNH Hay4JHbIX uccienosanuii (I1K-2).

B pe3ynbTaTe 0CBOEHUS JUCUHUILIMHBI 00YUYaIOUNCS JTOJIKEH:

e 3HATh. - MNPUHUUIHUAIBHBIE OCHOBBI, BO3MOXXHOCTM U OTpPaHUYEHUS
OPUMEHEHHS JIEKTPOXUMUYECKUX METOJIOB MCCIIEJOBAaHUS XUMHUECKIX O0OBEKTOB
(3D

e YMeTb. - MPOBOJUTH KOMIUIEKCHBIA aHaIU3 IMOJIy4aeMbIX MPOIYKTOB,
uccienoBaHue (PU3MKO- XMMHYECKMX 3aKOHOMEPHOCTEH W KOHTPOJUPOBATH
IPOTEKaHKE MPOIECCOB Ha CEPUMHOM U CIIOKHOM HaydyHOM obopynoBanuu (Y1);

e Buagern: - TeOpeTHUYECKMMH OCHOBAMH M TMPAKTUYECKUMH HaBBIKAMU
paboThl HA CEpUUHOM U CII0)KHOM Hay4HOM oOopynoBanuu (B1).

4. ConeprkaHue M CTPYKTypa AUCIHUINIAHBI
Tabauya 1. Codepoicanue oucyuniunvl (MOOYas) «INeKMPOXUMUYECKasl

MepMOOUHAMUKAY
Ne HaumeHoBaHue Co ®opma
w/n pasnenal TeMbI JAep:xaHue pasjesna TeKylIero
KOHTPOJIS
1 2 3 41
1. | DneMeHTHI DIeMEeHThl XUMHYECKOH JIP
XUMHYECKOHN u TepMOJIUHAMUKH. TepMoagMHaMUKa K
AIEKTPOXUMHUYECKOM 00paTUMBIX JIEKTPOXUMHYECKIX PK
TEPMOJIMHAMUKH. cucteM. HeoOpatumele T
3JIEKTPOXUMHYECKHUE CUCTEMBI. Mpe3eHTaALNN
2.| Ckayku moTeHIpaia Ha Ckauku nmoTeHIaza Ha Gpa3oBbIX
(ha30BBIX I'paHUIIAX rpanunax. [lonsitue BHyTpeHHero, JIP
BHEIIHEr0 ¥ MOBEPXHOCTHOTO K
IMOTEHIIUANOB. Pa3HOCTH NOTEHIINAJIOB PK
I'annbBanu u BonbTa. T
DIIEKTPOXUMHUYECKUI TTOTECHIIHAI.
3.| PaBHOBecHe B YcnoBue aIeKTPOXUMUYECKOTO
ANEKTPOXUMUYECKOU PaBHOBECHS M1 MEXAHU3M €0 JIP
LENnH ycraHoBieHus. J1C K
JIEKTPOXUMHUECKOU 1enu. [IpaBuito PK
3HakoB DJIC. 3aBucumocts IJIC oT T
aKTUBHOCTH OTIEIbHBIX KOMIIOHCHTOB.
4.| OKHCIIHTENBHO- OKHCIUTETHHO-BOCCTAHOBUTEIBHBIC JIP

;! rpade 4 npuBOISTCS IIaHUpYyeMble (OPMBI TEKYIIET0 KOHTPOJIS: 3ammTa JabopaTopHoii padotst (JIP),
BeimonHeHne Kypcooro mpoekta (KII), kypcosoit paborer (KP), pacderno-rpadmueckoro 3amamms (PI'3),
nomamsero 3amanus (/[3) nanmcanme pedepara (P), acce (3), xommoxBuym (K), pydexHsiii xontpoms (PK),
tectuposanue (T) u T.71.



BOCCTaHOBUTEJIbHbBIE peaKkuuy U MOHATUE IIEKTPOIHOTO K
MOJIypEAKLIUHU u noreHuuana. [IpaBuio 3HakoB PK
MOHATHE 3JIEKTPOJAHOIO AJIEKTPOIHBIX IOTEHLIUAJIOB. T
[IOTEHIIMAaIa. CrangapTHBIN 31EKTPOAHBII
NOTEHLHA.
Knaccudukarms Knaccudukamms 31eKTpo1oB.
AJIEKTPOJIOB DIEKTPOIbI IEPBOTO POJIA. DIEKTPOIbI JIP
BTOPOTO poja. ['a30BbIe 3IEKTPOIbI. K
AManbraMHbl€ 3JEKTPO/IBL. PK
OKHCANTENBHO-BOCCTAHOBUTEIIbLHBIE T
anektpobl. [IpaBuiio Jlrorepa.
MembpaHHbIe MemOpaHHbIE€ TOTEHIIUATIBL.
TIOTEHIINATIBI Hexortopsie cBolicTBa
MOJIYTIPOHUIIAEMbIX MEMOpaH. P
PaBnoBecue [Jonnana. [lorennuman K
Jlonnana. MemOpaHHbI€ TOTEHIIAJIBI. PK
NonocenexTuBHble U (EpPMEHTHBIE T
3neKkTpoabl. CTEKISTHHBIN AJIEKTPO/I.
buonoruueckue MemOpaHsl U
OHOIEKTPOXUMHSIL.
DIEKTPOXUMHUYECKHE Onekrpoxumudeckue nenu. [ TpuHune!
Lenu KJIacCCU(UKALIUU IIIEKTPOXUMHUYECKUX
nenei. TUIbI ANEeKTPOXUMUYECKUX
neneil. Pu3snyeckue 1emnu.
ANIOTPONIMYECKHE TIETTH.
['paBuTalIMOHHBIE LETIH.
KoH1eHTpalmoHHbIE LIeTH. JIP
KoH1eHTpalMoHHbIE 1IENH C IEPEHOCOM K
u 0e3 repeHoca. XUMUIECKHE TSTIH. PK
[IpocTble, ClOXKHBIE U CIBOCHHBIE T
xumuueckue nenu. Meroa 9J1C npu
onpeneneHun KodhpuimeHToB
AKTUBHOCTH, YHCEJ IIEPEHOCa,
IIPOU3BEJICHUS PACTBOPUMOCTH,
KOHCTaHT PaBHOBECHSI HOHHBIX
peaKIuid.
CBsi3b  2JEKTPUUECKUX SIBnenue agcopOUMK HA TPAHUIIE
u a7IcopOLMOHHBIX | pa3zaena ¢a3; HOHITHE MOBEPXHOCTHOTO JIP
SIBJICHUH n30BITKA U TOBEPXHOCTHOM K
KOHIIeHTpauuu. Pa3nuunele ciydan PK
00pa3zoBaHus ABOWHOTO CIIOSI. T
[ToTennman HyneBoro 3apsja.
DNEKTPOKANMWIIISAPHBIE | DIEKTPOKANWJUIAPHBIE sIBIEHUs. BbIBOJ
SIBJICHUS Y TIPOBEPKA OCHOBHOTO YpaBHEHUS
ANEKTPOKANIUIIPHOCTH.
ONEeKTPOKANWUISIPHbIE KPUBbIE JIP
PTYTHOTO 3J1€KTpoJa. MeTo bl K
MCCIIEOBAHMS JIEKTPOKAMIUISIPHBIX PK
CBOMCTB TBEP/BIX NIEKTPOJIOB. T

Paznuume Mex 1y norpaHUYHBIM
HaTsSHKEHUEM M 00paTUMO
MIOBEPXHOCTHOM pabOTO.




10

Mmnienanc  gBoiiHOrO

CJ1041

Nmnenanc nBoiHOrO cinos. Meron
KOMILIEKCHBIX aMIUIMTY/] IPU PELICHUN
3a1a4 00 3JEKTPOJIHOM UMIIEIAaHCE.
dopma KpUBBIX UHTETPAIILHON U
muddepeHInaTbHO eMKOCTH B
pa3IUYHbIX pacTBOpax.

JIP

PK

11

MeTtonanl HA3Yy4ECHUS
JIIBOMHOTO CJ10s "
SIBJICHUW aJIcCOpOITMU HA
IUIATUHOBBIX
3IEKTPOJAX.

Mertobl U3ydeHHs1 ABOMHOTO CJIOS U
SIBJICHUW aIcOPOITMHY Ha TUIATHHOBBIX
MeTajuIax: afcopOIMOHHBIN METOI,
METOJ] KPUBBIX 3apsKECHUS,
MOTEHI[UOIMHAMUYECKUN METO/I, METO]I
U303JIEKTPUYECKUX CABUTOB
NOTEHLIKala, TOTEHIIMOMETPUYECKOE
TUTPOBAHUE B U303JIEKTPUUECKUX
ycioBusX. TepMoauHaMu4ecKast
TEOPHS TOBEPXHOCTHBIX SIBJICHUN Ha
NEKTPOAAX, aACOPOUPYIOMINX
aTOMAapHBINA BOJIOPOI. 3aKOHOMEPHOCTH
azicopOLuu BOAOPOJa U KUCIOpOaa Ha
IUTATUHOBOM 3JIEKTPOJIE.
MeTo1bl U3y4eHHsI TOBEPXHOCTHOTO
CJIOS Ha TPaHMIIE PaCTBOP — BO3IYX.
ComnocraBiieHue TaHHBIX TO aJcopouun
HMOHOB M OPraHMYECKUX MOJIEKYJI Ha
rpaHulie pa3zena pacTBOp / pTyTh U
pacTBop / BO3IyX.

JIP

PK

12

I[lpupona  BJC wu
ANEKTPOJAHOTO
MOTEeHIIMAala

[Tpupona 3/1C u 351eKTpOAHOTO
noTeHuuana. Teopusi BOSHUKHOBEHUS
3NEeKTpoAHOro noreHuuania. [Ipobiema
Boubra 1 mpobaema abCcoI0THOTO
cKayka noreHuuaia. OcmMoruyeckas
teopust Hepucra. ConbpBaTaninoHHast
TEOPHUS AIEKTPOJIHOTO MOTEHIHAIA.
Teopus [TucapxeBckoro-M3rapsiiiesa.
HanpHeiiee pa3puTue
coJibBaTallMOHHOU Teopuu. O ponu
COJIbBATHPOBAHHBIX AJIEKTPOHOB B
dopmuposanuu I/IC. Konnenmus
AJIEKTPOHHOTO PaBHOBECHSI HA TPaHUIIE
METaJIJI - PacTBOP.

JIP

PK

13

Monensabie
JIBOMHOTO
JIEKTPUYECKOTO CIIOS.

Teopuu

MopensHbIE TEOPUU JIBOMHOTO
JJIIEKTPUYECKOTO Cl10s1. BBIBOIBI
OCHOBHBIX YPaBHEHUH B TEOPUSIX
I'ensmromnsua u I'yn-Hanmena;
HEJOCTATKU YTUX TEOPU, OCHOBHBIE
noJsio>keHus teopuu lItepHa u ux
JKCIIEPUMEHTAJIbHAs IIPOBEPKA.
[Ipencrasnenue I'peMa 0 ABOMHOM ci10€
IIPU OTCYTCTBUH U NPH HAJIMYUH
cneunuyeckoi agcopOoLUru HOHOB.
JluckpeTHas pupoaa 3apsa0B B CIIO€
cneunuyecku aacopOMpPOBaHHBIX

JIP

PK




aHnoHOB; dpdext Ecuna-MapkoBa u
€ro MoJiebHasi UHTEpIpeTalusl.
Teopust ABOWHOTO CJIOS IPH AACOPOIIUH
OpraHMYECKUX MOJIEKYJ; U30TepMa
®pyMKHHA; MOJAEIb IBYX
napaJuleIbHbIX KOHAEHCATOPOB.
JIBOMHOM 3JIEKTPUYECKUN CIION Ha
TPaHUIIC TIOTYIPOBOIHUK/PACTBOP.
JIBOMHOM 3JIEKTPUYECKH CIION B
pacIuIaBJIE€HHBIX COJISIX.

Ha usyuenue kypca otBoautcs 144 wyacoB (4 3.e.), U3 HMX: KOHTAKTHas
pabora 68 4., B TOM 4YuCie JIEKIMOHHBIX — 34 4YacoB;  MPAKTHUYECKHUX
(cemuHapckux) — 34 w4acoB; caMocTosiTelbHas paborta cryaeHTa 49 wdaca;
3aBepIIaeTcs SK3aMeHOM (27 JacoB).

CtpykTypa AUCHUIUIMHBI (MOIYJIA) « DIEKTPOXUMHUYECKash TePMOJUHAMUKA»

Tabauya 2. Obwas mpyooemKocms OUCYUNIUHBL cocmagiisiem 4 3auemmubix
eounuywvl (144 yacos)

TpyaoeMKkocTh, 4aCcOB / 3aYETHBIX €IMHHUII
Bun paGoThr
lcemecTp BCEro
O61mas Tpy10eMKOCTh (B Yacax) 144 144
KonTakTHas pa6ora (B yacax): 68 68
Jlexyuonnvie 3auamus (J1) 34 34
IIpakmuueckue 3anamus (113) 34 34
Jlabopamopnwvie pabomut (JIP) - -
CamocrosiTeibHass padora (B 49 49
yacax):
CamocTosTenbHOe U3y4yeHUe 20 20
pa3ziesnon
CamomnoaroroBka (mpopaboTka u
MOBTOpPEHUE JEKIIUOHHOTO
Marepuaa u Marepuaa
Y4eOHUKOB M YYEOHBIX TMOCOOUIA, 29 29
MOATOTOBKA K  Ja0OpaTOpPHBIM
3aHSITHSIM, KOJUTOKBHYMaM,
pyOeKHOMY KOHTPOJIIO U T.1.),
IlonroToBka m MPOXOKIECHUE
MIPOMEKYTOUHOMN 7 27
aTTeCTAIUH
Bur POMERYTOTHOU JK3aMeH JK3aMeH
aTrecTaluu




Tabnuya 3. Jlekyuonmnvle 3anamus

Tema

DNIEeMEHTBI XUMHAYECKOUN U DJIEKTPOXUMHYECKON TEPMOAUHAMUKH. [[enb u
3a0auu u3yveHus memovl — PACKPbITh OCHOBHBIE IIPECTABICHUS U MOHATHUS
ANEKTPOXUMUYECKON TEPMOJNHAMUKH.

Ckauku noteHMana Ha (a3oBbIX TpaHulax. [lens u 3ad0avu uzyyenus memol
— W3YYHTH MOHATUE «IJEKTPOXUMUYECKUN MMOTCHIIUAID)

PaBHoBecue B BHCKTPOXHMHqCCKOﬁ OCIIN. Ueflb u 3a0a4u UusydeHusl nmemovl —
PACKPBITH 3aBUCUMOCTD SI[C OT aKTUBHOCTH OTACJIbHBIX KOMIIOHCHTOB

OKXHUCITUTEIBHO-BOCCTAHOBUTEIIHHBIC MOJYpCaKII U IMOHATHC IJICKTPOJHOTO
IIOTCHL MAJIA. l[eJlb u 3a0a4u usyuerus memovl — U3y4UTb OKUCIIUTCIIBHO-
BOCCTAHOBUTCIIBHBIC PCAKITUHN U IIPABUJIO 3HAKOB 3JICKTPOAHBIX ITOTCHIINAJIOB

Knaccuduxanus snektponoB. [leas u 3ad0auu uzyyenus memvl — U3yIUTh
KJIaCCU(UKAIMIO AIEKTPOJOB

MemMOpaHHble TOTeHIHAIBL. [lenb u 3a0auu uzyyerus memsl — U3y4YUTh
MeMOpaHHbIE TOTEHIIHAIBI U PACKPBITH HEKOTOPhIE CBOMCTBA
NOJIYIPOHUIIAEMbIX MeMOpaH

DNEeKTpOXUMUYECKHE LIeTH. []enb u 3a0auu uzyueHus memuvl — U3y4uTh
NPUHIIMITBI KJIACCU(DHUKAIIMY DIIEKTPOXUMUYECKUX IIeTeil ¥ TUIIbI IIenei

CBs13b 2JIEKTPUUECKUX U aJICOPOIIMOHHBIX SIBIEHUM. [[enb u 3a0auu uzyuenus
meMmbl — U3yUUTh SIBJICHUE aJICOPOITMU Ha TpaHulle pazzaena da3

DNeKTpOKANMIUISIPHBIE SBICHUS. [lens u 3a0ayuu uzyyenus memvl — yMEThb
BBIBOJAUTH U MTPOBEPSITh OCHOBHOE YPABHEHHE 3JIEKTPOKANUIUISIPHOCTH.

Nmmnenanc aBoitHoTrO cinost. [lenv u 3a0auu usyuenus memvl — A3y9IUTh
(hopMBI KPUBBIX HHTETPATbHON U U depeHIInaTIbHON eMKOCTH B Pa3IMUHbBIX
pacTBopax

MeTobl H3y4eHHs JBOMHOTO CJIOS U SIBJICHUH a7COpOIIMK HA TUIATHHOBBIX
anekTpoaax. Ilenv u 3a0auu uzyuenus memovl — N3yIUTh
TEPMOJUHAMHUYECKYIO TEOPUIO TIOBEPXHOCTHBIX SIBJICHHUM HA 3JIEKTPOaX,
a7ICOpPOUPYIONUX aTOMAPHBIN BOJTOPOI.

[Ipupona SAC u 3neKTpogHOrO OTeHUUANA. [lenb u 3a0auu uzyyeHus memvl
— PaCKpbITh KOHLEMIIHNIO 3JIEKTPOHHOTO PABHOBECHUS HA I'PAHULIE METAILI -
pacTBop.

MopenbHble TEOPUH IBOMHOIO AIEKTPUUECKOro cios. [{ens u 3aoauu
U3y4ueHus memol — U3y4UTh TEOpUH U paznuunbie Mogenu JDC

Tabnuya 4. [Ipakmuueckue 3auamus (CeMuHapcKue 3aHamusi)

Tema

Mertoa D/1C npu onpeneneHnu Ko3QPHUIHEHTOB aKTUBHOCTH, YK CEN IEPEHOCa,
IIPOU3BEACHUS PACTBOPUMOCTH, KOHCTAHT PABHOBECHUS] HOHHBIX PEAKIIMM.




2. | DnexkTpokanwuIspHbIE sBICHUA. BbIBO M IpoBEepKa OCHOBHOTO ypaBHEHUS
JNEKTPOKAIUIUISIPHOCTH.

TepmoauHaMuyeckas TEOPHsI MOBEPXHOCTHBIX SIBJICHUH Ha 3JEKTPOIaX,
a/IcOPOUPYIOIIMX aTOMApHBIN BOAOPO. 3aKOHOMEPHOCTH aJICOPOIIMK BOJOPOAA U
KHCJIOPOJIa Ha IUTATHHOBOM 3JIEKTPOJIE.

[Ipupona DJ1C u 351€KTpOAHOTO NOTEHIHAIA.

VYcnoBue aMeKTPOXUMUYECKOTO PAaBHOBECHS U MEXaHU3M ero ycranoienus. 2J1C
AJIEKTPOXUMHYECKOMN LIETH.

HeoOpaTumbie 3IEKTPOXUMUYIECKIE CHCTEMBI.

ComnocraBiieHue TaHHBIX TI0 a7COPOIMY HOHOB M OPTaHUICCKUX MOJICKYJI Ha TPaHUIIe
pasnierna pacTBop / pTYTh U PacTBOp / BO3IYX.

Konmeniwms 351eKTpOHHOTO paBHOBECHS HA TpaHUIIE METAJLI - pacTBOP.

©|o N ok

Teopust ABOMHOTO CI0sI TPU aJICOPOIIMN OPraHUYECKUX MOJIEKYIT; n30TepMa OpyMKUHA;
MOJIEJIb JABYX MapaJljIeIbHbIX KOHJEHCATOPOB.

Tabauya 5. JlabopamopHvie pabomwvl no oucyuniure (Mooynio) — He
npeodycmMompeHbl

Tabauya 6. CamocmosmenvHoe uzyuenue pazoenos OUCYUnIuHvl (MooyJis)

n/n BOHpOCBI, BBIHOCUMBIC€ HA CAMOCTOATC/ILHOC U3YICHUC

DNEKTPOKAMIUIAPHBIC SBICHUS HA KUJKUX U TBEPJBIX dJIEKTPOIaX.
[ToBepxXHOCTHBIN M30BITOK, ancopOIroHHOE YpaBHeHHE [ OOca.

Ponp MeTannuueckoi O6KJI3I[KI/I B CTPOCHUHU ,ZIBOﬁHOFO AJICKTPUICCKOT'O
CJIO.

MeTtoabl U3y4eHUsl IBOMHOIO CJIOSI HA METaJUIaX IPYIIIbI IJIATUHBI:
a7ICOPOITMOHHBIN METOI, METObl KPUBBIX 3apsKCHHUS, BOJIbTAMIIEPOMETPUH,
M303JICKTPUYECKUX CABUTOB ITOTEHIMANA, PAJMOAKTUBHBIX UHIUKATOPOB.

Onrtryeckue U peHTT€HOBCKUE METO/Ibl U3YUYEHUS TPAHUIIBI pa3ielia
3JIEKTPOI-PACTBOP.

duznyeckrue MeTobl ex situ. CkaHupyromas TyHHeIbHAass MUKPOCKOTIHS 1
CIEKTPOCKOMNHUS U APYrUe 30HI0BbIE MeTOAbl. CKaHUpPYIOIIas
AJIEKTPOXUMUYECKAs MUKPOCKOITHSL.

JIBOWMHOM CJIOM Ha IpaHULIE pACTBOP—BO3AYX. MOENbHBIE TEOPUU TBOMHOTO
cnosi. BeiBox ypaBHeHH# U1 3apsiaa daekTpoaa B reopusix I yn-Hanmena,
Htepna u I'pama. Db dext Ecuna- Mapkosa.

SIBneHne 4acTUIHOTO TIEPEeHOCca 3apsiaa PH aIcOPOIIUHA NOHOB.
['unpoduIbHOCTH TOBEPXHOCTH.

MeToibl U3y4eHHS ¥ TEOPHsI OOpaTHMON a/IcOPOIIUN OPTaHUIECKUX
COEJIMHEHUN HA JJIEKTPOAAX.

JIBymepHsbie (ha3oBbie ciou U (Ha30BbIC MEPEXOABI B TOBEPXHOCTHBIX CIIOSIX.

MeTopl U3y4eHHUS U XapaKTePHbIE OCOOCHHOCTH aJICOPOIIMH OPTaHMYECKUX
BEIIECTB HA METALIAX MJIATHHOBOW I'PYIIIIHI.

Ctpoenne JBOMHOTO CJI0S HA OKCHJIHBIX U MOJIYIIPOBOJHUKOBBIX 3JIEKTPOAAX.
JIBOMHOM 3JIEKTPUYECKUI CIOW HA TpaHulIe SJIEKTPO/paciuiaB u




AIEKTPOJI/TBEPABIN 2JIEKTPOJIUT.

Kpucramiorpaduueckass cTpykTypa MOBEPXHOCTH M €€ POJb U CTPOEHUU
JBOMHOTO 37eKTpUu4ecKoro cios. [loHstue o ppakTanbHbIX NOBEPXHOCTSIX.

MGTOI[BI ONpCACIICHNA BCIINYNHBI WCTUHHOM IOBCPXHOCTH IJICKTPOAOB

5. Ouenounvie mamepuanvt 014 MmeKyuie2o u pyoedcHo20 KOHmpos
ycnegaemocmu u RPOMeHCymouHoil ammecmayuu

KoneunbiMu pe3ysbTaTaMu OCBOCHHUS MPOTPAMMBI JUCIUIUIMHBI SIBIISIOTCS
c(hopMUPOBAaHHBIE KOTHUTHBHBIE JIECKPUITOPHI «3HATH», «YMEThY», «BIAJACThHY,
pacruca”HbIe TI0 OTJAEIbLHBIM KoMIeTeHIIUsIM. DOpMUPOBAHUE ITUX JECKPUIITOPOB
MIPOUCXOJUT B TEUEHHE BCEro CEMECTpa MO dTamaM B paMKax pas3IMyHOTO BHIA
3aHSITUN U CAMOCTOSATEIIBHON PaOOTHI.

B xone nzyueHust JUCHUIUIMHBI TPEAYCMATPUBAIOTCS MEKYuiuil, pyoexcHulil
KOHMPOJIb U RPOMENHCYMOUHAA AN M ECM AU,

1.1.0uyenounvie mamepuanvt ona mexkyuiezo Konmpons. lleno mexywezo
KOHmMpoJsi — OIIEHKa pe3ylbTaToB paboThl B ceMecTpe U oOecredyeHue
CBOEBPEMEHHON OOpaTHOW CBS3W, MJId KOPPEKIUH OOYydeHUs, aKTHUBU3AIUU
CaMOCTOSATENbHON paboThl oOywaromerocs. OOBEKTOM TEKYIIEro KOHTPOJIA
SIBJISIIOTCST. KOHKPETU3UPOBAHHBIE PE3YyJIbTaThl 00yueHHs (y4eOHBIC TOCTHXKCHUS)
10 TUCUUTLINHE.

Texywjuit Kommpoas YCIEBA€MOCTH OOeclieurBaeT OICHHUBAaHUE XOJIa
OCBOCHHUS AUCIUIUIMHBI «DJIEKTPOXUMHUYECKash TEPMOJMHAMHUKA» W BKIIOYAET:
OTBETHl HA TEOPETUYECKHE BOIPOCHl HA TMPAKTUYECKOM 3aHSITHM, pPEIICHHE
NPAKTUYECKUX 3a7a4 U BHITIOJHEHUE 3a/IaHUM Ha MPAKTUYECKOM U JaOOpaTOPHOM
3aHATHUSX, CAMOCTOATEIHHOE BBITIOJIHEHUE WHIUBUIYAIbHBIX JOMAIIHUX 3aJaHUMN
(HanpuMep, pelIeHue 3a1a4) ¢ OTYETOM (3alUTOMN) B YCTAHOBICHHBIN CPOK.

Onenka KayecTBa TMOATOTOBKM HAa OCHOBAHMM BBITIONHEHHBIX 3aJaHUMN
BEJIETCS TpernoiaBarenieM (C 00CYXACHUEM PEe3yJbTaToOB), OasIbl HAYUCIIAIOTCS B
3aBUCUMOCTH OT CJIOKHOCTH 3aaHHUSI.

Bonpocwt no memam ducuuniunsl

1. Kakx noka3arb, 4ro HaOmOZaeMbId MpEACIbHBIH TOK HMEET
1 Gy3uoHHYI0 TPUPOTY?

2. JIns Kakoro THWIIa JJIEKTpPOJa M JUIA KAaKOTO pPEXHUMa ero pabdoThl
CIIPaBEJIMBO YPABHEHHE KOHBEKTUBHOU MU Py3um?

3. Kakue mapameTpsl 1 K03 (DHUIMEHTHI, BEIYUCICHHBIC W3 BOJBTAMIICPHBIX
XapaKTEPUCTUK, XapaKTEePU3YIOT ANEKTPOKATATUTHYECKYIO AKTUBHOCTh
3JIEKTPOJIOB?

4 . Hanumure W3BECTHBIE BaM JJIEKTPOXUMHUYECKHE MPOLECCHl, KOTOPHIE
MPOTEKAIOT B AU PY3NOHHOM pEXKUME.

5. Ilo xakuM (opmysamM MOXKHO paccyuTaTh KO3(PPUIMEHT MepeHoca U TOK
oOMeHa?

6. Kak MOXHO TOBBICUTH CKOPOCTh JJIEKTPOXUMHUYECKHX IIPOLIECCOB,
npoTeKarmux B MG Hy3uOHHOM pexkume?

7. Kakue MexaHu3Mbl KAaTOJHOIO BOCCTAHOBJIEHHSI BOJIOpPOJla BaMm




W3BECTHBI?

B kakoMm ciyyae cKadyoK NOTEHIMAjda B DJKBUIOTCHIIMAILHON TOYKE
BBIpakeH Oojiee pe3ko: a) ciabasi KUCIOTa TUTPYETCS CHIIBHBIM OCHOBAaHHEM, O)
CUJIbHAS KUCJIOTa TUTPYETCS CHIIbHBIM OCHOBaHUEM?

9. KakoBa 3aBHCHMOCTb U3MEPSAEMOTO MPEAEIbHOTO TOKAa OT IMOTEHIMala
3JIEKTPOJIa U KOHLIEHTPALUU aHAJM3UPYEMOTO BEIIECTBA?

10. Kak HalWTH 4YHCIIO DHIEKTPOHOB, YYACTBYIOIIUX B AJIEKTPOJAHOM
npoiiecce?

I11. B uyem 3akmtoyaercs METOJ CHATHS KpUBBIX 3apsokeHusa? Kakwue
napamMeTphl JIEKTPOJIa MOXKHO OMPEICTUTh STUM METOI0M?

12. Tlouemy pa3nu4arOTCs KOJHMYECTBA SJIEKTPUUECTBA, 3aTPAYEHHBIC Ha
KaTOAHYIO MOJISPU3ALHUIO U Ha OKUCIIEHUE COPOMPOBAHHOIO BOJOpoAa?

13. Yto Takoe pazpsaHas (3apsaHas) XapaKTepUCTHKA aKKyMYJsiTopa?

14. Uro Takoe BEIUYMHA E€MKOCTH JJIEKTPOJAa U OT Kakux (hakTOpOB OHa
3aBUCUT?

15. Kakue cramum aHOJHOTO W KAaTOJHOTO TIPOILIECCOB MOTYT OBIThH
JTUMUTHPYIOIIUMU ?

16. KakoBbl mNpu4uHBI, OOYCIOBJIMBAIOIINE DPA3IUYUE BOJBT- aAMIICPHBIX
xapaktepuctuk XUT npu paznuuHbix Temmneparypax?

17.  TepMoamHamuka  pacTBOpPOB  3JEKTpoiauToB.  KoadduineHTs
aKTUBHOCTM HMOHOB M METOJBl HMX oOmnpeaesncHus. PaBHOBecuss B pacTBOpax
ANEKTPOJIUTOB.

18. OcHOBHBIE TIOJIOKEHUSI TEOPUU 3aMEIJIEHHOro paspsaa. Toxk oOMeHa.
3aBUCHMOCTbh CKOPOCTH PEaKLMK OT TEMIEPATyphl. BiusHue CTPYKTypbl JTBOWHOIO
ANEKTPUYECKOTO CJIOS U MPUPOJBI AJIEKTPOAA HA CKOPOCTh CTAAUU pa3psa.

19. AKKyMYyJISTOPBI C HEBOJHBIMU PACTBOPAMU DJICKTPOJIUTOB.

20. Teopusi KUCJIOT U OCHOBaHWU. BUbl MOH- MOHHOTO B3aUMOJICHCTBUS B
pacTBOpax JJIEKTPOJIMUTOB, accoiuaius uoHOB. [Ipumenenue Teopum Jlebas—
XIOKKeTsl K paCTBOPAM CHIIBHBIX U CITA0BIX 3JIEKTPOJIUTOB.

21. IlonsTie O MOTHOM W CBOOOTHOM 3apsife AJekTpona. IloTeHIMambI
HYJIEBOT'O CBOOOIHOTO M HYJIEBOTO IMOJTHOTO 3apsia; METO/IbI HX OMPEICICHHS.

22. TloHATHE »BJEKTPOAHOTO IMOTEHIHANA; CTAHJAPTHBIM AIEKTPOIHBIM
noreHuuan. YpaBHeHue HepHcra. KoHuenmus 31€KTpOHHOTO paBHOBECHS Ha
TPAHUIE AIEKTPOI—PpPaCTBOP.

23. OCHOBHBIC TIOJIOKEHHSI TEOPUHU 3aMEJICHHOrO paspsiaa. Tok oOMeHa.
3aBUCHUMOCTb CKOPOCTH PEAKIUU OT TEMIIEPATYPHI.

24. JIutuil - TONUMEPHBIA AKKyMYJISATOP.

25. MexaHu3M 00pa3oBaHUs U TMPUHIMIBI SKCIEPUMEHTAIbHBIX METO/0B
M3YUYEHHUSI JBOMHOTO JJIEKTPUYECKOTO CJOS. DJIEKTPOKANWJUISIPHBIC SIBICHUS Ha
KUJAKAX W TBEPABIX ANIEKTpojax. [lOBEepXHOCTHBI H3OBITOK, aACOPOITMOHHOE
ypaBHeHue ['nb0ca.

26. MexaHu3M peaklWH BBIACICHUS BOJOPOJA U SIEKTPOBOCCTAHOBIICHUS
KHCJIOPOJIa Ha Pa3fIMYHBIX 3JIEKTpojax. Poib agcopOunn NoBEpXHOCTHO-aKTUBHBIX
BEILIECTB B DJIEKTPOXUMUYECKON KMHETHUKE.

27. TomIMBHBIE 3JIEMEHTHI.



28. DOnektpokartanu3. CopOuuss u aacopOuus BOAOpPOAa SIECKTPOIHBIMU
MarepragaMy. BaxxHenmume TUIIBI AJEKTPOJHBIX MAaTEPHUAIIOB.

29. MogaenpHbIE TEOpPUHM IBOWHOTO CiosA. BbIBOX ypaBHEHMM mId 3apsaa
anektpoaa B Teopusix ['yu- Yanmena, Illrepua u I'psma. Dddexr Ecuna -
Mapxkosga.

30. dyHgaMeHTanbHbIE ACMEKThl AJIEKTPOXUMHUU MPOBOASIIMX MOJIUMEPOB.
SIBneHne SJIEKTPOXMMHUYECKON HWHTEPKAISALUUNA. ONEKTPOXUMHUYECKHE CBOMCTBA
MHTEPKAIMPOBAHHBIX MAaTEPUAJIOB.

Kpumepuu gpopmuposanusa ouenok (OUeHusanus) yCmHo20 onpoca

YCTHBIN ONpOC SABJISIETCS OJHUM W3 OCHOBHBIX CIIOCOOOB y4€Ta 3HAHUU
oOydJaromerocss Mo JAUCHUIUIUHE «ODJIEKTPOXUMHUYECKAsT TEPMOIUHAMUKA.
Pa3BépHyTHII OTBET CTyACHTA JIOHKEH MPENCTABISITH COOOM CBSI3HOE, JIOTUYECKHU
MOCJIEIOBATEIIbHOE COOOIIEHHE Ha 3aJaHHYI0 TEeMy, TMOKa3blBaTh €ro YyMEHHUE
PUMEHSTH OTPE/ICTICHUS.

B pesynemame ycmmnozo onpoca 3nanus, odyuarouiecoca oueHuearomcs
no cieoyouieil wikane:

3 6anna, cTaBUTCS, €CIIM 00YUYAIOIIUACS:

1) moyiHO HM3JIaraeT U3yYeHHBINH MaTepHrall, 1aéT MPaBUIBHOE ONPEICIICHHOES

ANEKTPOXUMUYECKUX MTOHATHIA;

2) oOHapy)XMBaeT MOHMMAaHUE MaTepuaia, MOXeT 000CHOBATh CBOU
CYXKIeHUS, TPUMEHUTh 3HAHUS Ha MPaKTUKE, IPUBECTH HEOOXOAUMbBIE
IpUMEPHI HE TOJIBKO MO0 YYEOHUKY, HO M CAMOCTOSITEILHO
COCTaBIICHHBIE;

3) wW3naraeT MaTepual MocaeI0BATEIbHO U MTPABWIBHO C TOUKH 3PCHHUS
HOPM JIUTEPATYPHOTO S3BIKA.

2 fanna, CTaBUTCS, €CIIM 00yYAIONIUIICS AA€T OTBET, YAOBIETBOPSIONINI TEM

e TpeOoBaHUsAM, uTO | JuIg Oamia «1», Ho momyckaer 1-2 ommOKu, KOTOphIe caM
e UCTIpaBIseT, U 1-2 Hegou€Ta B OCIE0BATEIHLHOCTH U SI36IKOBOM 0(OPMIICHUN
M3JIaraeMoro.

1 6ann, ctaBuTCs, eciau 00yJarOMUCs 00HAPYKUBAET 3HAHUE U IOHUMAHUE
OCHOBHBIX ITOJIOKCHUM JAaHHOM TEMBI, HO:

1) wm3nmaraet MaTepual HEMOJIHO U JIOITYCKAET HETOYHOCTH B OIPEICIICHHH

TIOHSTHIA;

2) HE yMeeT JOCTAaTOYHO IIyOOKO M JIOKa3aTeIhbHO 000CHOBATH CBOM
CYXKJICHHSI U IPUBECTH CBOU IIPUMEPHI;

3) w3MaraeT MaTepuall HeTMOCIeIOBATEILHO U JIOIMYCKAST ONTHOKH B
SI3BIKOBOM O(hOPMIICHUH M3J1araeMoro.

0 6annos, craBuTCs, €ciiv 00yJarOMIHiicsi OOHAPY>KUBAET HE3HAHUE OOJBIIICH
YacCTU COOTBETCTBYIONIETO pa3jiesia u3y4yaeMoro MaTepuania, A0MyCcKaeT OIUOKHU B
dbopMynupoBKe.

banmier «3», «2», «1» MOTYT CTaBUTHCS HE TOJIBKO 32 €TMHOBPEMEHHBIN
OTBET, HO M 3a PacCPEIOTOUYCHHBINA BO BPEMEHH, T.€. 32 CyMMY OTBETOB, JaHHBIX
CTYI€HTOM Ha MPOTSXKEHUU 3aHSITUSL.




Ouenounvie mamepuainst 013 pyoesHcHo20 KOHMPOJiA.

Pybeoicnviti  kommpons  ocyllecTBIsieTcds 1o 0ojee  WIM  MEHee
CaMOCTOSITENIbHBIM pazfielaM — Yy4yeOHbIM MOAYJISIM Kypca M MPOBOAUTCS IO
OKOHYAHUM HW3Y4YEHHUs Marepuana MOAYJIsS B 3apaHee YCTAHOBJIEHHOE BpEMHL.
PyOexxHBIM KOHTPOJb MPOBOAUTCS C IEIbIO OMPEACIICHUs] KauecTBa YCBOCHUS
Marepuajia y4eOHOro Moyl B 1eJloM. B TeueHue cemecTpa MpPOBOIUTCS Mipu
MaKux KOHMpPoObHbIX MEPONPUAMUS RO 2PAPUKY .

B xauectBe hopm pyOeKHOTO KOHTPOJISI MOKHO MCTIOJIB30BaTh TECTUPOBAHUE
(MMCEMEHHOE WJIM KOMITBIOTEPHOE), TPOBEICHUE KOJUIOKBUYMa WJIM KOHTPOJIBHBIX
paboT. BrinonHseMble paboThI TOJDKHBI XPAaHUTHCA Ha Kadeape TeueHuu ydeOHOro
rojia u 1Mo TpeOOBAHUIO MPEAOCTABIATHCS B YIpaBlIeHUE KOHTPOJsi KauecTBa. Ha
pyOEKHBIE KOHTPOJIbHBIE MEPOIPHUATHUS PEKOMEHIYETCS BBIHOCUTH BECh
IpOrpaMMHBINA MaTepual (BCe pa3esibl) Mo TUCIUTUTHHE.

Kpumepuu gpopmuposanusa ouenok no KonmpoavHblm moukam (KOHmpoabHble
Pabomul; KOOKEUyM)

(6 6a/mI0B) - CTaBUTCS 3a PadOTY, BHITIOJHEHHYIO TTOJHOCTBIO 0€3 OMMOOK U
HEJIOYETOB;,  OOYYarOIIMWCA  JEMOHCTPUPYET 3HAHME  TCOPETHYSCKOTO U
MPaKTUYECKOr0 MaTepualia 1o TeMe MpakTuueckoi padotsl, pereHo 100% 3amnay;

(5 OGamnmoB) — cTaBUTCA 3a PaOOTY, BBINOJHEHHYIO MOJHOCTBIO, HO TpU
HAJIMYUW B HEW He Oosiee oHOM HerpyOol OmMOKM M OJHOTO HejoueTa, He Oonee
Tpex HemoueToB. OOydaromuiicss IEMOHCTPUPYET 3HAHHE TEOPETUYECKOro H
NpaKTUYECKOro Marepuaiga [0 TeMe NpaKTHYecKo paboThl, JIOMycKas
HEe3HAUMTENbHbIE HETOUHOCTHU TIPU PELIeHUH 3a1a4, pemeHo 70% 3anay;

(4 Oamma) — craBUTCA 3a paboTy, eciy OakajgaBp MPaBUILHO BBITOJHHI HE
MeHee 2/3 Bced paboThl WIIM JOMYCTHIJI HE Oojiee OAHOM IpyOOM OMMOKH U ABYX
HEJI0YeTOB, He Oosee OHOM rpyOoO M OmHOM HerpyOoi omuOku, He Oosee Tpex
HEerpyObIX OIMOOK, OJIHOWM HerpyOoil. OOydaronuiicss 3aTpyAHAETCS C MPABUIBHOM
OLICHKOM MPEIJIOKEHHOM 3a/1auu, 1aeT HETOJIHBIN OTBET, pelieHo 55% 3agau

(MeHee 4 OayIOB) — CTABUTCS 3a pabOTy, €CIM YHCIIO OIMIMOOK M HEJ0YETOB
MIPEBHICUIIO HOPMY IS OIICHKY 3 WJIM TIPAaBUIILHO BBITTOJTHEHO MeHee 2/3 Bceil padoThI
OOy4Jaromuiics JaeT HeBEPHYIO OIICHKY CUTYyaIuH, perreHo Mmenee 50 % 3amgay.

CamocrosiTeqbHasi padora
CamocTosiTeqibHas padoTa CTYJICHTOB HallpaBJ€HA HA U3yYEHHE
TEOPETHUYECKUX OCHOB METO/a, €ro anmnaparypHoro UCIOJIHEHUS U BO3MOKHOCTEH.
VYpoBeHb OCBOEHHUSI MaTepHaia NpoBepsIieTCss co0eceJ0BAaHUEM MPH MOJTOTOBKE K
BBITIOJTHEHUIO TA00OPATOPHOI pabOTHl U TUCEMEHHBIM OTYETOM (TPOTOKOJIOM) O
BBITIOJTHEHHOM paboTe. Tekymuit KOHTPOIb TPOBOAUTCS B (hOpME dK3aMEHA.
Bomnpocsl 1i1st cCaMOKOHTPOJIS



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

[IpoMexxyTouHas  aTTecTalusi  MpeJHa3HayeHa s  OOBEKTUBHOIO
MOATBEPXKACHUS W OLUEHUBAHMUS JOCTUTHYTHIX pE3yJbTaTOB OOY4YEHHUs MOCie
3aBEpLICHUSI M3Y4YEHUs IUCHUIUIMHBL. OCYyIIECTBISAETCS B KOHLE CEMECTpa M
MpeACTaBIsieT  cO0OM  MTOrOBYIO  OLIGHKY  3HAHUA 1O  JUCUUIUIMHE
«INEKTPOXUMHUYECKAS TEPMOJANHAMUKA)» B BUJIE IIPOBEICHUS DK3aMEHA.

IIpoMexxyTouHas arrecranus MOKET IPOBOAUTHCSA B YCTHOM, NUCbMEHHOU
¢dopme, u B popme TecTrpoBanua. Ha nmpomexyTOuHyI0 aTTecTalliio OTBOAUTCS 10
30 GamoB.

BOITPOCBHI, BBIHOCUMBIE HA DK3AMEH
1. DOnexTpoxuMuyeckuil MOTEHIMAN. BHYyTpeHHMIA, BHEITHUMN, MOBEPXHOCTHBIH,
BOJIbTA U [ aJIbBaHU-TTOTEHLIUAJIBI.
2. llorenuman HysneBoro 3apsaa. [IpocTpaHCTBEHHOE pazlielieHue 3apsijaa u
JBOWHOM JIEKTPUUECKUH CIIOM.
3. CBs3b AEKTPUUECKUX U aJCOPOIMOHHBIX SIBJICHUI Ha TpaHulle pasaeina ¢as.
VYpaBuenne ['n66ca u ['n66ca-/lrorena.

4. PaBHOBecHe Ha rpaHUIIE ABYX METAJLIOB.

5. PaBHOBecwe Ha TpaHHIIE METAI C PACTBOPOM, COJICpPXKAIIUM HOHBI 3TOTO
MeTalia.

6. IIpob6rmema Bonwta. [Tyt pemenus nmpobiaemsl Bombra.

7. TIpoGnema aOCOMIOTHOTO CKayKa MMOTCHIIMAJA U ITyTH PEIICHUSI.

8. 3aBucumocth IJIC 0T aKTUBHOCTH KOMITIOHEHTOB 3JIEKTPOXUMUYECKOMN LETIH.
VYpaBuenue HepHcra.

9. PaBHoBecue B anekTpoxumudeckoi menu. IJC menm.

10. AncopOUMOHHBIN METOJT U3yUYEHUSI TBOMHOTO AJIEKTPUUECKOTO CIIOS.

11. DnexTpoKanWUIApHBIE  SBJICHUA. BriBoa OCHOBHOTI'O ypaBHEHUS
ANEKTPOKAMMIIIIPHOCTH.

12. Xumudeckue 1emnmu.

13. OcHOBHBIE = MOJETBbHBIE  TPEJACTABICHUS O  CTPOCHHH  JBOMHOTO
anekTpudeckoro cios. Teopus ['yu-Hanmena

14. Knaccudukarus 3J1eKTpOIOB.

15. Tlpunoxxenue ypaBHeHus [uO6ca-I'eapmMronbpia K 3IEKTPOXUMUUYECKUM
nersM. PaboTa 21eKTpOXUMUYECKOMN 1IETIH.

16. 3aBucuMocTh (HOPMBI DIIEKTPOKAMUIUISIPHBIX KPUBBIX OT KOHIICHTPAIIMH U
cocTaBa pacTBoOpa.

17. EMKOCTh JBOWHOIO 3JEKTpUYECKOro mnojig. M3mepeHue eMKOCTH JIBOMHOIO
AIEKTPUUYECKOTO CIIOS.

18. DnexTpudeckass  1emb,  COJAEp)Kamias  TPaHUIy  JBYX  PacTBOPOB.
Hudbpy3noHHbII MOTEHIUAT. DIIMMUHUPOBAHUE nudpy3noHHOTO
MOTEHIMANA.

19. 3aBHCHMOCTH €MKOCTH JBOWHOTO 3JIEKTPUUYECKOTO CJIOSI OT KOHIICHTPAIUU H
cocTaBa pacTBOpa.



20. OKHCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIMH U MOHATHE DJIEKTPOIAHOTO
MOTEHIIMATIA.

21. KoHueHTpaluroHHbIE 1enu 0e3 nepeHoca.

22. OcCHOBHBIE  MOJENbHBIE  TPEACTABICHHUS O  CTPOEHUU  JBOMHOIO
anektpudyeckoro  cnos. Teopuss  Illtepna. OCHOBHBIE  MOJEIIBHBIE
IIPEACTABICHU O CTPOCHUU JBOWHOIO OJJIEKTPUYECKOro ciiod. Teopus
I'enpMromsua.

23. MopaenbHble TPEACTaBICHUS O JBOWHOM JJIEKTPUYECKOM CJIO€ TIPHU
cnenupuyecKor aacopOoIi HOHOB.

24. KoHUEeHTpallMOHHbIE 1IenH ¢ nepeHocoM. CIBOEHHbIE LIETIH.

25. Meton DJIC st onpeneneHust koadPuimeHTa akTMBHOCTH, YUCEIN MEPeHoca,
IPOU3BEACHUS PACTBOPUMOCTH.

Kpumepuu gpopmuposanusn ouenox no npomercymounoii ammecmayuu:

«omauunoy ( 91 Gamn) — mosydaroT 0Oydaromuecsi, KOTOpbIe CBOOOIHO
OPUEHTUPYIOTCS B MaTepuaje W OTBEYarT Oe3 3aTpyaHeHmid. OOydaromuics
CIOCOOCH K BBITIOJIHCHHIO CJIOKHBIX 3aJJaHUH, IOCTAaHOBKE IIeJIeH M BBIOOpE IMyTeH
uxX peanuzanuu. PabGoTa BBINOTHEHA MOJMHOCTHIO 0e3 ommbok, pemeHo 100%
3aJ1ay;

«xopowo» (81 Gamr) — monydaroT 00ydaromuecsi, KOTOPbIe OTHOCHTEIBHO
MOJIHO OPUEHTHPYIOTCS B MaTepuale, OTBeHaloT 0e3 3aTpyAHEHHH, IOMyCKaoT
HE3HAYUTENHHOE KOJIMYECTBO OMIMOOK. O0yyaromuiics cnocoOeH K BBITOJHEHUIO
CJIOXHBIX 3a7jaHui. PaboTa BBIMOIHEHA MOTHOCTHIO, HO UMEIOTCSl He 0oJiee OqHOM
HerpyOo# omMOKM U OJHOTO Heo4YeTa, He OoJiee Tpex HeaoueToB. Jlomyckarorcs
HE3HAYUTENIbHbIE HETOYHOCTHU IIPU pelIeHnH 3a1a4, pereHo 70% 3anauy;

«yooenemeopumenwvnoy (51 6aia) — moaydarOT 00yYarOmIUEcs, Y KOTOPBIX
HEJ0CTaTOYHO BBICOK YPOBEHb BIAJCHUS MaTepualioM. B mporecce orBera Ha
HK3aMEHE JIOMyCKAIOTCA OIMMUOKM W 3aTPyJHEHUS NpU M3JIOKEHUM MaTepuaa.
OOGyuaronuiics MpaBUILHO BBITIOIHWI HE MeHee 2/3 Bcel paOOThl WIIM JTOMTYCTHII
He Oojee oxHOM rpyOOl OMMOKM M JABYX HEJIOUYETOB, HE Ooyiee OHOM IpyOoM u
OJTHOM HerpyOoil ommOKu, He OoJjiee Tpex HEerpyObIX OMHUOOK, OJHOW HErpyOOi.
OOyuaronuics 3aTpyaHSAETCS C TPABHUIBLHON OIEHKOW MPEIOKCHHOW 3a/1auu,
JlaeT HEMOJIHBIN OTBET, pelieHo 55% 3anay;

«Heyooenemeopumenvnoy (10 36 0amioB) — MOIydYalOT OOyYaromuecs,
KOTOpbIE JIOMYCKAIOT 3HAYWUTEIbHBIE OMmMUOKH. OOyJaronuiics HWMeeT JHIIb
HAYaJIbHYIO CTETICHb OpHEHTAIlMM B Marepuane. B pabore uuciao ommbOK u
HEJI0OYETOB TMPEBBICUIIO HOPMY JUIsl OIIEHKH 3 WJIM MPaBUJIBLHO BBITIOJIHEHO MEHEe
2/3 Bceit paborel. OOydaronuiics daeT HEBEPHYIO OIGHKY CHUTYyalldd, pPElIeHO
menee 50% 3amau.

Memoouueckue mamepuansl, onpeoensarouiue nPoueoypvl OUeHUBAHUA 3HAHUIL,
YMeHuil, HaA8bIK08 U (Ulu) onvima OessmeabHocCmu
Makcumanbnass cymma (100 OGamioB), HaOupaemass CTYJEHTOM IO
JTUCITATUIMHE BKIIIOYACT IBE COCTABIISIIONIHUC:
— nepeas cocmaenawas — OIEHKA PErylIspHOCTH, CBOCBPEMEHHOCTH H



Ka4yecTBa BBITIOJHEHHS CTYICHTOM y4eOHOW paboThl MO M3YUYEHUIO AUCIUILIIMHBI B
TEUEHHUE TIEPUOIa U3yUCHHs TUCHIHUIUINHBI (CeMecTpa, UM HECKOJIBKUX CEMECTPOB)
(cymma — He Oonee 70 OamwoB). bamnel, XapakTepusyroliue YycrleBaeMOCTh
CTYZCHTa 10 AUCUUIUINHE, HAOMUPAIOTCSA UM B TEUEHHE BCETO Meproia 00ydeHus 3a
M3yYEHUE OTJCIBHBIX TEM M BBITIOJHEHUE OTACIBHBIX BUIOB PaboT.

— emopas cocmasnAwas — OIEHKAa 3HAHWW CTyIEHTa IO pe3yiabTaTam
MPOMEKYTOUHOM artectauuu (He 6omee 30 6aoB).

Lenvto npomedricymounvix ammecmayuil 0 TUCUUTUTNHE SBIISETCS OLIEHKA
KayecTBa OCBOCHHSI TUCIUIUIMHBI 00yJatOIIMHUCS.

Kpumepuu oyenku kauecmea 0ceoenus OUCyunIuUHbl

Ouenka «omauunon— om 91 0o 100 6annoe — TeOpETUUECKOE COACPKAHUE
Kypca OCBOEHO TMOJIHOCTHIO, 0€3 mpo0esioB, HEOOXOUMbIE MPAKTUIECKUE HABBIKU
paboThl C OCBOCHHBIM MarepuaioM cpopMHUpOBaHbl. Bce mpeaycMoTpeHHbIE
nporpaMMoi o0yueHus yueOHbIC 3aaHUs BBHITIOJIHEHBI, KAYECTBO MX BBITTOJTHEHUS
OIICHEHO YHUCJIOM OajioB, OJM3KUM K MakcUMaibHOMYy. Ha sKk3aMeHe CTyneHT
JEMOHCTPUPYET TIIYOOKHME 3HAHUS MPETyCMOTPEHHOTO MpOorpaMMoi Marepuarna,
yMEeT YeTKO, JAKOHMYHO M JIOTHYECKH TIOCJIeJOBAaTeIbHO OTBEYaTh Ha
MOCTaBJICHHBIE BOIIPOCHI.

Ouenka «xopowio» — om 81 00 90 6annoe — TEOPETUUECKOE COACPKAHUE
Kypca OCBOEHO, HEOOXOJMMbIE MPAKTHYECKUE HABBIKU PabOThl CHOPMHUPOBAHBI,
BBIMIOJTHEHHBIE y4eOHbIE 3alaHusl COJAepX aT He3HauuTenbHble omuOku. Ha
HK3aMEHE CTYJEHT JEMOHCTPUPYET TBEPJIO€ 3HAHHS OCHOBHOTO (IPOTPAMMHOTO)
MaTepuala, yMeeT 4eTKO, TpaMOTHO, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBEYaTh
Ha TIOCTaBJIEHHBIE BOMPOCHI.

Ouenka «yooenemeopumenvno» — om 61 0o 80 6annoe — TeopeTUUECKOE
coliepKaHe Kypca OCBOCHO HE MOJHOCTHIO, HEOOXOANUMbBIEC MPAKTUUYECKIE HABBIKH
paboThl chopMHUpPOBAHBI YACTUYHO, BBIMOJHEHHBIC Y4YEOHBIC 3aJlaHUs COJIEpPIKAT
rpyosie ommbOku. Ha »sK3aMeHe CTyIeHT JEeMOHCTpUPYET 3HAHUE TOJBKO
OCHOBHOTO Marepuaia, OTBETHI COJIepKaT HETOYHOCTH, CJ1a00 apryMEHTUPOBAHBI,
HapyIlieHa MoCIe0BaTEIbHOCTD U3JI0KEHUSI MaTepraia

Ouenka «Heyooe1emeopumenbHo» — om 36 0o 60 6an1068 — TECOPETUUECKOE
coliepKaHre Kypca HE OCBOEHO, HEOOXOAMMBIEC MPAKTUUECKUE HABBIKH PaOOTHI HE
c(hOpMHpPOBaHbI, BHITIOJHEHHbIE Yy4YeOHbBIE 3aJaHUSl COJIEp)KaT TpyOble OMIMOKH,
JIOTIOTHUTENIbHAST CAaMOCTOSATENbHAsA padoTa HaJ MaTEepHaIOM Kypca He MPUBEIET K
CYIIECTBEHHOMY TIOBBIIIICHUIO KadeCcTBa BBIMOJTHEHUS y4eOHbIX 3amanmii. Ha
AK3aMEHE CTYACHT JEMOHCTPUPYET HE3HAHHE 3HAYUTEIbHOW YacTU MPOTPaMMHOTO
Marepuayia, CyIIeCTBCHHbIE OIMMOKM B OTBETaX HA BOIMPOCH, HEYMEHHE
OpPUEHTUPOBATHCS B MaTepHalie, HE3HAHNE OCHOBHBIX OHITHI TUCIIUILIAHEI.

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

MpeICTaBICHbI B TaOIHIIE 7.

Tabauua 7. Pezynomamol 0c60enus yueOHO OUCUUNIUHDL, ROOJIeHcaujue
npoeepke



Pe3ynomamul 00yuenus
(komnemenuyuu)

OcHogHble nokazamenu
OUeHKU
pe3yibmamos 00yueHus

Bupg oneHOUHOrO
Marepuana,
o0ecIeunBaroIe
dbopmupoBaHue
KOMIIETCHIIUHN

IIK-2 - Bnanenne
0a30BBIMH HaBBLIKAMH
HCITOJIB30BaHUS
COBPEMEHHOU
anrmapaTypsl pu
MPOBEJICHUU HAYYHbBIX
HCCIJICJOBAaHUU

3HaTh: -
MPUHIUITHAIIbHBIC
OCHOBBI, BO3MOXXHOCTH H
OTpaHUYEHUS
PUMEHEHHUS
AIEKTPOXUMHUYECKHUX
METOAOB  HMCCJIEAOBaHUSA
XUMUYECKUX O0BEKTOB,;

YMeTh: - IpOBOAUTH
KOMILICKCHBIHN aHamu3
MOJIY4a€MbIX TPOJYKTOB,
uccieoBanue  (hU3MKo-
XUMHUYECKHUX
3aKOHOMEPHOCTEUN 151
KOHTPOJINPOBATh
IPOTEKAaHHE  IPOLECCOB
Ha CEpUIHOM U CII0KHOM
HAy4YHOM 00OpYJOBaHUH,

Baaners: -
TEOPETUUECKUMU
OCHOBaMu U
NPaKTUYECKUMHU
HaBBIKAMU  pabOTHl  Ha
CEpUMHOM U  CJIOXHOM
HAyYHOM O00OPYIOBAaHUH .

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

7. YueOHO-MeTOANUECKOE o0ecreYyeHrue JUCIUILINHbI

1. 10.4. Jlykomckuii,

OcHoBHAA

JI.JO. TamOypr ®u3nko-XUMHYECKHE

OCHOBBbI

AJEKTpOXUMUU.: YueOoHuk. Mzn. nom «MuaTemnexkT», 2008, — 424c.

2. Muomannp ®., Caaxu C., Onebep I1., Meane-Peno P. Dnexrpoxumust. — M.:
N3n-Bo Texnocdepa, 2008 — 360c. http://www.tehnosphera.ru

3. CremmanoB B.I1. OcHOBHBIE BOTPOCHI NIEKTPOXUMHH PACTUIABICHHBIX COJICH.
Exkarepunoypr: PUO YPO PAH, 2012. —292c

4. DneKTpOXUMHUS PACIUIaBICHHBIX COJIEH [DIeKTpOHHBIM pecypc]: ydeOHo-
Mmetoandeckoe mocodue/ FO.II. 3aiikoB [uM ap.].— DJIEKTPOH. TEKCTOBBIC
nanuble.— ExarepunOypr: Ypanbckuii ¢enepanbubiii yHuBepcureT, ObC



http://www.tehnosphera.ru/

ACB, 2014 — 88 cC— Pexxum JIOCTyna:
http://www.iprbookshop.ru/68317.html.— DBC «IPRbooks»
5. KoHTponbpHble 3a1aHus U TECTHI 1O Kypcy «TeopeTnueckasi SJIEKTPOXUMHUS

[D5eKTpOHHBIN pecypc]: METOAUYECKUE yKa3zaHus/ — DIJIEKTPOH. TEKCTOBBIE
nmaggele.—  Kazangp: KasadHckuil  HalMOHAJIBHBIM  HMCCJIEAOBATEILCKUHI
TeXHOJIOTHYeckut  yHusepcuter, 2015.— 44 c.— Pexum jgocrtymna:

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

JlomoHUTEIbHASA
. A. H. ®pymxkun, B. C. barouxkuii, 3. A. Hodde, b. H. Kabanos. Kuneruka
3JIEKTPOJIHBIX MPOLEeCcCOB. - M., u3a-so MI'Y, 1952.
2. IllatanoB A. 1. BBeneHue B dJIEKTPOXUMUUECKYIO TEPMOAMHAMUKY. - M.:
Bricmias mkona, 1984. - 215 c.
3. JI. . Autponos. Teoperuueckas snexktpoxumus. - M.: Beicmias mikona,
1975.
. Koperita, T. JIBopxak, B. boraukoBa. Dnekrpoxumus. - M.: Mup, 1977.
CnpaBouHas npaBoBas cuctema «["apant». URL: http://www.garant.ru.
CrnpaBounasi mpaBoBasi cuctema «Koncynprantllmrocy. URL: http://www.
consultant.ru

-

o ok

npogheccuonanbHble NOUCKOBbLe CUCEMbL:
IToHOTEKCTOBAs Oa3a maHHbIX ScienceDirect:
URL.: http://www.sciencedirect.com.

HuTepHeT-pecypceobl
1. Bupryansubie mnpubopsl (virtual instruments) - KOMIBIOTEPHBIC
IpOTPaMMBbI, HCIOJHSIONINE, C TIOMOINBIO KOMITBIOTEpA W OTHOCHTEIHHO

HECJIO)KHOTO  00opyaoBaHMsl  (QHAJIOTO-IM(POBBIX W IMGPOAHATOTOBBIX

npeoOpa3oBaTeniel, JaTYUKOB M WCIOJHUTEIBHBIX YCTPOUCTB), (QYHKIIUU

pasTUYHBIX MPUOOPOB. BupTryanbHbie MPUOOPH UCMONB3YIOT KakK JJIS 3aMEHBI
OOBIYHBIX TMPUOOPOB, TaK W JUISI pealu3allid YHUKAIbHBIX HW3MEpPEHUHU, IS
KOTOPBIX HET OOBIUHBIX NpubopoB. BuprtyansHsie npubopbl B  (PU3KKO-
XUMHUYECKOM 3KCIIEPUMEHTE MOXKHO HATH Ha caiTe:

http://pdeis.at.tut.by/

http://www.physchem.chimfak.rsu.ru

ba3zvl oannvix
JI71s1 caMOCTOSITeNIbHOW, UHAUBU1YadIbHON paOOThl, MOATOTOBKH MPOEKTHBIX U
HCCIIEIOBATELCKUX PabdOT MO MeAaroru4eckod MpakTUKE PEKOMEHJYEeTCs
UCIIOJIb30BaTh JIEKTPOHHO-OMOIMOTEUHYIO CUCTEMY (pecypchl MHPOPMAITMOHHOTO
uentpa ®I'bOY BO KBI'Y obecneunBaromuii J1oCTyn K psay MEKIyHapOIHBIX
M3/1aTeNIbCTB U 0a3 IaHHBIX:


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

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

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

3. OBC «KoncyabranT cryaenta» (http://www.studentlibrary.ru)
4. Web of Science (WOS) (http://webofknowledge.com).

8. MarepuajibHO-TeXHUYECKOe oOecneyeHne JUCHUIINHBI.
HNHTepakTHBHBIN KJIACC, OCHAILIEHHBII 000pY/10BAHUEM: CTEHIaMH,

MH()OPMAIIMOHHO-U3MEPUTEITBHBIMUA CUCTEMaMH, SJIEKTPOHHBIMU CPEJICTBAMU
00y4YeHUs ¥ KOHTPOJISl 3HAHUU CTYJEHTOB.

KomnreroTepHslii Knacc.

MeTtoanueckuii KaOUHET.

JlaGopartopusi BHICOKOTEMIIEPATYPHOU JIEKTPOXUMUH.

Ne | HaumenoBanue [lepeyenb 000pynOBaHUS U TEXHUYECKUX
000pYy/IOBaHHBIX YYEOHBIX | CPEJICTB OOyUCHUS
KaOWHETOB, JIA0OpaTOPHil

1. | JlekunoHHBIE AyAUTOPUU Ne203, 211, 322; unrepakTUBHas 10CKa, 3
KOMIUIEKTa BUJIE0-TTPE3CHTAIMOHHOTO
o0opynoBaHus ( MPOEKTOP, IKpaH, HOYTOYK)

2. | KomnbroTepHbie KIacChl KommberoTepHoe 0o00pyaoBaHue ¢
IPOrpaMMHBIM OOecTieueHUeM JIJIst
MIPOBEJICHUS TECTOB IIPU KOHTPOJIE TEKYIIEH

YCIIEBAEMOCTH.
3. | JJabopaTopuu [TpakTuyeckue pabOTHI  BBHIMOJIHSAIOTCS  C
121, 126, 108 HCIIOJIb30BAHUEM COBPEMEHHOTO

Ja60paTOpHOTO 000PYIOBAHUS:
[Torenumocrar/raneBanocrat PAR 2273
DnekTpoxuMuyeckuit  kommuieke  Autolab
PGSTAT 30

[Torenmmocrar/ransBanocrar Elektroflex 473
yIpaBJICHHE KOTOPBIMH BO3MOXKHO TOJIBKO C
UCTIOJIh30BaHUEM COOTBETCTBYIOIIHX
KOMIIBIOTEpHBIX Tporpamm: Autolab. PAR-
Ametek. Elektroflex.

[Ipr npoBeneHUM 3aHATUN JIEKHIMOHHOTO THUIIA, CEMHHAPCKUX 3aHATHI
HUCHOJIB3YIOTCH :

JUYEH3UOHHOE npocpammHoe obecneyenue:

— TIlponykter Microsoft (Desktop EducationALNG LicSaPk OLVS
Academic Edition Enterprise) moamucka (Open Value Subscription);

— AxTHBHpyCHOe TmporpamMMmHoe obOecreuenne Kaspersky Endpoint
Security Cranmaptaeiii Russian Edition;

— AltLinux (AaxsT O0Opa3oBanue 8);

c80000HO pacnpocmpansemvle NPoOcPaMMblL.


http://www.scopus.com/
http://iprbookshop.ru/
http://www.studentlibrary.ru/
http://webofknowledge.com/

— Academic MarthCAD License - wmaremMaTHYecKOoe MPOTPaMMHOE
oOecrieyeHue, KOTOPOE TMO3BOJSET BBINOJHATh, AHAJIU3UPOBATh BaKHEHIINE
WH)XCHEPHBIC PacyeThl U OOMEHUBATHCS HMH;

- WinZip niga Windows - mporpamm Ajist CKaTHsl U pacliaKOBKU
Gbaiinos;

— Adobe Reader ains Windows — nporpamma jiist urenust PDF ¢aitnos;

- Far Manager - KoHCONbHBIN (aiIoBbIA MEHEKED [ OTIePALlMOHHBIX
cucteM cemerictBa Microsoft Windows.

JIns CTyIEHTOB C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU 3J0POBbSl CO3JaHBbI
crenuanbHble YCJIOBMS JJIA TMOJydeHUs oOpa3oBaHus. B 1ensix JoCTymHOCTH
NOJIyYeHHUs  BBICIIErO0  O0pa3oBaHUs 1O  oOpa3oBaTelIbHBIM  MPOrpaMMaMm
UHBAIMJAMH M JIMI[AMU C OrPAaHMYEHHBIMU  BO3MOXKHOCTSIMU  3/10POBBS
YHUBEPCUTETOM oOecneunBaercsi: 1. AJIbTepHAaTUBHOM BepcHe OQUIMAIBLHOTO
caita B cetu «MuTepHer» nns cmaboBumsuiux; 2. IlpucyrcTBue accucrTeHTa,
OKa3bIBAIOIIIETO 00yYaIoIeMycsi HEOOXOAUMYIO MOMOIIIb; 3. /[ MHBAIMIOB U JIMI
C OIPaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbs 10 CIIYXYy — AYOJHMpPOBaHUE BCIYX
CIpaBOYHON HH(OpPMAIMKM O pacluCaHud YYEOHBIX 3aHATHH; oOecredyeHue
Ha/JIeKAITMMU 3BYKOBBIMHU CpeICTBAaMU BocmpousBeneHus unpopmanuu; 4. s
MHBAJIUIOB W JIML C OrPAaHUYEHHBIMH BO3MOXHOCTSIMHU 3I0pPOBBS, HMEIOLIUX
HapylLICHUs  ONOPHO-ABUIAaTEIbHOIO  ammapara,  Co3JaHbl  MaTepHAIBHO-
TEXHUYECKUE YCIOBHUS OOECIEUUBAIOUIME BO3MOKHOCTh OECHpPENATCTBEHHOTO
J0CTyNa 00ydYaroIuxcsl B yueOHbIEe MMOMEIIEHNs, 00BEKTYy MUTAHUS, TyaJeTHbIE U
Apyrue TOMEIIeHUs YHHMBEPCUTETa, a Takke NpeOblBaHUA B YyKa3aHHBIX
IOMEIIEHUAX (HaJU4Me PACIIMPEHHBIX IBEPHBIX IIPOEMOB, MOPYYHEH W APYTIUX
IPUCTIOCOOJICHU ).



JUCT UBSMEHEHUWH (Jlononnennii)
B pabouyl0 MpOrpaMmy MO JUCIUILIUHE
«DIEKTPOXUMHUYECKAS] TEPMOJUHAMUKA»
o HanpasieHuto noarotoBku 04.04.01. « XUUMUA»

Ha 2022/ 2023 y4eOHbIit ro

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

OOcyxieHa 1 peKOMEH/I0BaHa Ha 3acelaHny Kadeapbl HEOPraHUIeCKOn U
bu3nYecKol XuMUn
IPOTOKOJ Ne OT « » 2022 r.

3aBeyronuii kadeapoit X.b. Kymxos
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