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LEJIM ¥ 3AJIAYY OCBOEHUS JUCIMTIINHBI

Heab ocBoOeHUsI AUCHUNITTHHBI:

3aKJII0YAeTCsl B U3YYEHUHM CTPYKTYpPbl IOJYIPOBOJHUKA M IPOIIECCOB
AIIEKTPOHHOTO OOMEHa, KOTOPhIE MPOTEKAIOT Ha €ro MOBEPXHOCTH B PacTBOpax
AIEKTPOIUTOB.

3agauu M3yyeHusi TUCHUTIIHHbBI:

- (popmupoBaHHE TOHUMAHHS 3aKOHOMEPHOCTEH IMPOIIECCOB, MPOTEKAIOIINX
B (oTodnexkTpoxuMHuueckux — mpeoOpazoBaTeNisix  COJIHEYHOM  DHEPruH,
¢doTokaTanuzaTopax, npu AIIEKTPOOCAKICHUN " DIIEKTPOCHUHTERE
TIOJTYTIPOBOHUKOB, MOJTy4CHUN TIOJTYITPOBOAHUKOBBIX ~ T'€TEPOCTPYKTYD,
(G YHKITMOHUPOBAHUH CUCTEM 3alTUCH MH(HOPMAIIHH.

- WCMOJNB30BAHME METOJOB DJICKTPOXUMHH I  (U3UKO-XHUMHYECKON
UIEeHTU(UKAITUN TIOTYITPOBOJHUKOB (MAcCCHUBHBIX OOBEKTOB, TOHKHX IUICHOK H
HAaHOPA3MEPHBIX YACTHI]) U OMNPEACIICHUS WX OCHOBHBIX JJICKTPODUIUIECKUX
XapaKTEPHUCTHUK.

B nanHOM Kypce ocoboe BHHMaHHME YIENSIETCS OCBEIIEHUIO OTACIbHBIX
AIEKTPOXUMHUYECKUX BOIPOCOB, KOTOpPhIE WMMEIOT (DYHIaMEHTaIhbHOE 3HA4YEHUE,
TaKWX Kak, MPHUpoJa dJCKTPOMHOTO IMOTCHIIMAJa W €ro paclpeaciieHue Ha
reTeporpaHulle MOJTYTIPOBOAHUK-3JICKTPOJIHUT, MEXaHU3MBbI TepeHoca,
doToreHepalui U  MPOCTPAHCTBEHHOTO pAa3JClIiCHUs HOCHUTENEH ToKa B
MOJTYIIPOBOAHUKOBBIX AJIEKTPOXUMUUYECKUX CUCTEMAX.

1. MECTO JUCIHAIIJIMHBI B CTPYKTYPE OIIOII BO

HJucunmmaa  b.1.B.JIB.03.01  «Dnektpoxumus  HOJyIPOBOJIHUKOB)
otHocuTcs K Omoky 1 pasmena Juctmmmasl mo BeiGopy B1.B.JIB. 03.01 s
U3yuyeHuss B 3 cemecTpe CTyAGHTaMHU 2 roja OOydeHHs IO MarucTepcKou
nporpamMmme « IIEKTPOXUMHUS.

JIisg  yCHemrHoro OCBOGHUSI JUCIHIUIMHBI HEOOXOAMMBI HAdalbHBIC
(BXOIHbIE) 3HAaHUS, YMEHUS W KOMIIETEHLUHUHM CTyAE€HTa MO CJICAYIOIIUM
JUCLUIUIMHAM . oOlasi U HEOpraHuuYeckas XUMHUs, (U3nNYecKas U KOJUIOWJIHas
XUMMSI, TEOPETUUECKAsi U BICOKOTEMIIEPATYPHASI dJIEKTPOXUMHMSL.

VYKka3aHHbIE CBSI3M JaHHOM JTUCHUIUTUHBI JAlOT CTYAEHTY CHCTEMHOE
OpPEJCTABIEHUE O KOMIUIEKCE H3y4aeMbIX JHUCLUUIUIMH B COOTBETCTBHM C
o0pa3oBaTeNbHBIMU  CTAaHAAPTAMH, UYTO OOECIIEYMBACT COOTBETCTBYIOIIHIA
TEOPETUYECKUN YPOBEHD M MPAKTUUECKYIO HAIIPABICHHOCTh B CUCTEME 00 y4eHUSI.

2. TPEBOBAHUS K PE3YJIbTATAM OCBOEHUA JTUCHUITJIMHBI

N3yuenue JTMCIUTUIAHBI TIO3BOJTUT OBJIAJICTh CIICAYIOIIMMHU
npodeccuoHaTbHBIMI KOMIETCHIIUSMU:

- IOHUMAHHUEM POJIA €CTECTBEHHBIX HAayK (XMMHH B TOM YHCIIE) B BEIpabOTKE
Hay4HOTro MupoBo33penus (I1K-2);

B pesynbrate ocBOGHUS MPOrpaMMBbI Kypca CTYIIEHT JA0JIKeH 3HATH:



- TEOPETHMYECKHE OCHOBBI paclpelesieHUuss CKayKoB IOTEHIMala Ha
reTeporpaHule MOy POBOAHUK/IIIEKTPOJINT;

- 3¢¢ekTb,, 00YCIOBICHHbIE  MPOCTPAHCTBEHHBIM  3apsJOM B
HOJIYIIPOBOAHUKOBOM JJIEKTPOJE;

- BOIPOCHI TEOpHUH, KOHCTPYKIIMHU U KJ1accu(puKauu
dorornekTpoxumuyeckux npeodpazosareneit (OII) conneunoit sHepruy;

- (paxTopsl, BaUstomue Ha 3QPekTUBHOCTD paboThl PIII n 0COOEHHOCTH X
IPAKTUYECKOT0 UCIIOIb30BAHUS;

- OTJUYMUTENIbHBIE YEPThl M XaPAKTEPUCTUKH OCHOBHBIX IPEACTaBUTENIEH
COJTHEYHBIX 3JIEMEHTOB MEPBOT0, BTOPOTO U TPETHETO MOKOJIECHUS;

- (UBUKO-XMMHYECKHE METOAbl DKCIEPUMEHTANbHBIX HCCIEAOBaHUI
HOJTYTTPOBOJHUKOBBIX OOBEKTOB.

B pe3ynbraTe 0OCBOCHUS JUCLUIUIMHBI CTYICHT 10JKeH YMeTh!

- WUCIOJIb30BaTh METOJbl BJEKTPOXUMHUH [UIsl ONpPENETIECHUS OCHOBHBIX
ANEKTPOPU3NUECKUX XAPAKTEPUCTHK MOTYIPOBOJHUKOB (IIMPUHBI 3ampeiieHHON
30HBI, KOHILIGHTpAllUM OCHOBHBIX HOCHUTENEH ToOKa, JIU(D(Y3MOHHOW JUIMHBI
AJIEKTPOHOB U ABIPOK, IOTEHIIMAJIOB IJIOCKUX 30H U JIp.);

- IPOBOAUTH OLIEHKY (OTOKOPPO3HMOHHOIA CTaOUIILHOCTH
HOJYIIPOBOJHUKOBBIX MATE€pUAIOB B Ppa3IMYHBIX pacTBOpax MW Ipeiararb
pa3’ryYHbIC BAPUAHTHI UX 3aILUTHI;

- peiath yueOHbIE U MCCIIEI0BATENIbCKHUE 3a/1aUul Ha HaX0XK/I€HUE OCHOBHBIX
xapakrepuctuk ®II1 1 ux 3aBUCUMOCTB OT Pa3INYHBIX (PaKTOPOB;

- aHAJIM3UPOBATh METOJIUKH Pa3paboTKu U uccienoBanus OOII;

- OPHEHTHPOBATHCSA B IIEPCIEKTUBAX U TEHAECHIUAX MUPOBOro peiHKa PIIL

B pe3ynbTaTe 0OCBOEHUS JUCLUIIIMHBI CTYICHT JOJDKEH BJAAAETh:

- HaBBIKAMU ISl U3yYEHUS 3aKOHOMEPHOCTEW MPOLECCOB, MPOTEKAIOUIUX B

(OTOINEKTPOXUMUYECKUX npeodpazoBaTesix COJIHEYHOMU SHEpPruu,
doTokaranuzaropax, npu AIEKTPOOCAKICHUU u AJIEKTPOCUHTE3E
NOJIYIPOBOAHUKOB, NOJTy4E€HUU HOJIYTIPOBOAHUKOBBIX reTepOCTPYKTYD,

(YHKIIMOHUPOBAHUHU CUCTEM 3alKcu WH(OpMaInu;

- METOJaMM DJIEKTPOXUMHH JUIS (PU3UKO-XMUMUYECKOH HACHTHU(PHUKAINU
HOJTYIPOBOJHUKOB (MAaCCUBHBIX OOBEKTOB, TOHKHX IUICHOK M HAaHOPa3MEpHBIX
YaCTHUII) U ONPENIEICHUS UX OCHOBHBIX JEKTPOPU3MUECKUX XapPAKTEPUCTHUK.

3. COOEP/KAHUE U CTPYKTYPA JUCHUITJIUHBbI
4.1. Conep:kaHue pa31ejioB JUCUUILIHHBI

Ne
Haunmenosn
pa3 dopma
aHue Conep:xanue pa3jiena
aeJs TEeKYLIero KOHTP 0Jisl
pasaeJa
a
1 2 3 4
Ilpeomem u 3adauu snekmpoxumuy | KOJIIOKBUYM (K);
NOJIYNPOBOOHUKOS. Oco0eHHOCTH | pyOEKHBI  KOHTPOJIb
Beenenue
AIEKTPOXUMHUYECKOTO u | (PK);
(hOTOPEKTPOXUMHUUYECKOTO tectupoBanue ()




sKcrepuMeHTa. OCHOBHBIE BOIIPOCHI
IIPOrPaMMBbl, IIOHATHSI, UCIIOJIB3YEMBIE
B Kypce. TpeOoBaHus K s4eilkam,

AJIEKTPOJIUTAM, 3JIEKTPOAaM u

HMCTOYHUKAM M3IIy4YCHUSI.

Pexomenayemas nureparypa.

Pasien 1. SHCKTPOIIBI/DKyH_[a}IU CHJIa
Mpupoda SMEKTPOXUMHIECKOH  CHCTEMBI M
CKAUKOS AIEKTPOAHBIN NOTEHILIHAIL.

TepmoanHamuyeckoe ONMMCAHUE | KOJUTOKBUYM (K);
ZomeHuuc:; AJIIEKTPOXUMUYECKOTO  PABHOBECHS. | pYOSKHBIM  KOHTPOJIb
oparyax ["anpBaHU-TTOTEHLINAIL. VYpasuenue | (PK);  TectupoBanue
pazdera Hepuacra. W3mepenne snekrpoansix | (T)

MMOTECHIIUAJIOB. JIBOMHOM
pas. DJICKTPUYECKUU CIIOM HAa TBEPABIX

AIEKTPOAAX.

DNeMEeHThl 30HHOW TEOPHH TBEPABIX

TeJl. Banentnas 30Ha, 30Ha

IPOBOJMMOCTH, 3alpelIeHHas 30Ha.

Pasten 2. Ypoeenp @epmu u pynknus dOepmu.
Obwyas IToBEepXHOCTHBIE AIIEKTPOHHBIE
xapaxmepu COCTOSIHUSL. PaPHOBeCHme
Cmuka KOHIICHTPAIIMM HOCHUTENEH TOKa B KOJ'IJIOKBI/I‘YM (K);
nomyMposo MOJIYIIPOBOJHUKAX N- W p-THMa | pyOSKHBI  KOHTPOJIb
Onurosere | TPOBOAHMOCTH, cooctBennbix | (PK);  TectupoBanue

nonyrnpoBogHukax. I[lepenoc 3apsiios | (T)
mamepuano
. M3 TIOJYNPOBOJAHMKA HA YACTHIIBI,

' a7icopOUpOBaHHbIE HA TTOBEPXHOCTH B

pacTBopax AJIEKTPOJIMTOB.

ONIyKTyHpPYIOIIUE YPOBHU SHEPrUu

OKUCIIUTEJNIEH M BOCCTAHOBUTEIICH B

IIOJISIPHOM Cpene.

Pacnipenenenue ckadka noTeHUuanza

Ha reTeporpaHuLe
Paznen 3. | monynpoBOIHUK/IIEKTPOIHT.

Obnacmo | D deKThl, 00yCIIOBJICHHBIC

npocmpanc | IpOCTPaHCTBEHHBIM 3apsAI0M. .
MBEHHO20 I[IZ:6aell)3c1<a51 JUIAHA 3KpaHHp£BaHH;I KOgHOKBHEIM (K);
3aps0a (LD), mmpuna OII3 (Lsc) wm l(ng;)KHHTP;CTEOI;EgEEZ
(OI13) 8 | IOTEHLIHAI MIJIOCKHUX 30H (T) ’ P
NOJIYNPO6O | IOTYNPOBOIHUKOBBIX 3JIEKTPOOB

OHUKe. (Efb). dakropsl, onpenensionpe T

BEJIMYUHBI. IToctpoenue

DHEPreTUYECKON JarpaMMbl

KOHTaKTa MOJIYITPOBOHUK-




BIICKTPOJIHT. 3akperuieHue
SHEPreTUYCCKUX 30H Ha MTOBEPXHOCTH
MOJTYIIPOBOJTHUKOBBIX ~ 3JICKTPOJIOB.
3akperuicHue YPOBHS depmu.
DIECKTPOXUMHUECKOE  ONPEICICHHC
Lsc, Efb m koHieHTpanuu OCHOBHBIX
HOCHUTEJIEW TOKa. YpaBHeHue Mortra-

[IoTTKM. 3apspKeHue €MKOCTH
JBOMHOIO  3JICKTPUYECKOrO0  CJIOA.
DKBUBAJICHTHBIE DIEKTPUYECKHE
CXeMbl  JJIi  TpaHULbl  pas3jaena
ITOJTYITPOBOJHUK — pacTBop
DJIEKTPOJIUTA.

Paznen 4.
domosnex
mpoxumuye
cKue
npoyeccol
Ha
NnOBEPXHOC
mu
HOJIYNPOBO
OHUKOBbIX
NeKMpPOoO0
8.

JlericTBHE CBETA HA MOIYNIPOBOJHUKH.
Paznenenne ¢orozapsgo B OII3.
VYpaBuenune ['aptaepa. POTOTOK U
dotomoreHiman. KBaHTOBBIN BBIXOA
dbotoroka.  DOTOMOIAPUZALIUNOHHBIC

U3MEPEHUSL. CnekTpanbHas
3aBUCUMOCTD ¢doroToKa U
dhoTonoTeHIaNa.

DOTOINEKTPOXUMUAYECKOE
OIlpelleJIeHHEe TUIA MPOBOJAUMOCTH
MOJTYIIPOBOTHUKA, MOTEHIaIa
TUIOCKUX 30H, ITUPUHBI 3aIPEIICHHON
30HBI, b y3nOHHOM JUTUHBI
HEOCHOBHBIX HOCHUTEJCH TOKa,
KOHIICHTPAIIMM OCHOBHBIX HOCHUTEIICH
Toka. CriekTpalibHasi CEHCUOMIIN3aINs
(OTORNEKTPOXUMUYECKHUX MTPOLIECCOB.
Cencubunuzanus  KpacHUTENsIMU B
pactBope. CymnepceHcuOUIM3aTopshl.
CencuOunuzanus  NpUMECIMH B
MOJTYIIPOBOTHUKE.
DOTOIAEKTPOXUMHUECKHUE TPOIECCHI
B MOJIYTIPOBOAHUKOBBIX
reTepOCTPYKTYpax.
DOTOIIEKTPOXUMHUYECKOE OBEICHUE
AHU30TUITHBIX u U30TUITHBIX
reTeponepexo10B.
DOTOINEKTPOXUMUYECKAS
MUKPOCKOIHUS MOBEPXHOCTH
TeTePOreHHBIX MOJIYIPOBOIHUKOBBIX
BJIEKTPOJOB. [Ipomueccsr
(bOTOMHTEpKATISALUU U

KOJUIOKBUYM (K);
pyOeXKHBII  KOHTPOJIb
(PK);  tectupoBanue

(T)




(boTOaEUHTEPKATISAIUH.

Kunetnueckuii 51
TEPMOAUHAMHUYECKUM TOAXOHA MpH
paccMOTpeHUn  (OTOKOPPO3MOHHOU
Pasten 5. poOJIEMBI. Koppo:movHHoe
Domoropp IIOBE/ICHHE BaYKHEHTITUX KOITOKBHYM (K):
o315 IOJIYIIPOBOJHUKOBBIX AIIEKTPOJOB PYGEKHBIH  KOHTDOJTE
nomynposo (OKCUIHBIX, XaJIbKOT€HUTHBIX, (PK):
OHUKOG. AIIIBV,  »speMeHTHBIX W [p.). rectuposane (T)
DOTOKOPPO3HOHHOE MIOBE/ICHHE
CJIOUCTBIX TOJIYIIPOBOAHUKOB. Ilytn
MIPEIOTBPAIICHUS dboToKOppO3HH.
CBeTOYyBCTBUTENBHOE TpaBJICHHE
NOJIYTIPOBOJAHUKOB.
Mexanu3M (GOTOINEKTPOXUMUYECKHUX
Pazzen 6. | "POUECCOB B  MHKDOTETEpOreHHEIX
Bomosnerc | CHCTEMAX. DNEeKTpOHHBIE BOJHOBBIC
mpoxums GYHKIMM B TOJTYIMPOBOTHUKOBBIX
comnoudms | CACTEPax. OddexTpl KBaHTOBaHUS. | KOJUJIOKBUYM (K);
. Biustnue pasmepoB Ha ONTHYECKAE U PYOEXKHBIN  KOHTPOJIb
nomynposo dbotoanekTpoxumuueckue cBoiictia. | (PK);
OHuKkoe 1 OcHoBbl MeTOmOB mpurortoiieHus | rectupoBanue (T)
cycnensuii, MHUKPOT€TEPOr€HHBIX CUCTEM.
@DOTORIEKTPOXUMUYECKUE TPOLIECCHI
B CHCTEME IOJYIPOBOJHUK-YAaCTULIBI
MeTajuia.
Kiaccudukarus
(OTOPNEKTPOXUMHUUYECKUX DJIEMEHTOB
JUISE  TIpeoOpa3oBaHMsl  COJTHEUHOMN
Pasten 7. SHEPTUMU. [TpunUMI EeNCTBUSI
Ipeobpaso AJIEMEHTOB PEreHEepaTUBHOIO THIIA.
e OcHoBHBIE XapaKTEPUCTHKU
J—— (OTOPNEKTPOXUMUYECKOTO DIIEMEHTA. KOIIOKBUYM (K):
@DOTOIEKTPOIU3  BOABI U €ro > ’
oHepaul 6| e 1IpOGIeMBI. pYOEXHBIA  KOHTPOJIb
XUMUYECKy . (PK);
I y DOTOCTUMYIUPOBAHHBIA AJIEKTPOJIU3 recraposatue (T)
onexmpue BOJIBI. DOTO3JIEKTPOXUMHUYECKUE
CUCTEMBI c JBYMSI
CRVIO- MOJIYITPOBOAHUKOBBIMU 3JIEKTPOIAMMU.
CoBpeMEHHbIE TEHJICHIIUU Pa3BUTHS
(hOTOIIEKTPOXUMHUYECKUX
npeoOpazoBaTese COJIHEYHOM
SHEPrUHU.
Paznen 8. | BriOop NOTEHUMANIOB U 3JIEKTPOJIUTOB | KOJUIOKBUYM (K);




Domosnex | oCaKIEHUS. [Tomyuenue
mpoxumuye | TOJTUKPUCTATIINYESCKUX "
CKU U | SIATaAKCUAJIBHBIX IJIEHOK.
anekmpoxu | Vicmonbp3oBaHue TOANOTEHIINATBLHOIO
Mu4eckuu | OCaXJICHUS (underpotential
cuHmes deposition) aTOMHBIX CJI0EB
NOJIYNPOB8O | DIIEMEHTOB (MeTaioB "
OHUKO8. XaJIBKOT€HOB) ISl DJICKTPOCUHTE3a

Onexkmpooc | OTYIPOBOTHUKOBBIX

ajxcoenue | XadbKOTCHUJOB. JICKTPOCHHTE3 B
NJeHOK U | TIOPUCTHIX DJICKTPOIAX.

HaHOCMPYK
myp
NOJYNPo8o
OHUKO8.

PYOSKHBIN  KOHTPOJIb
(PK);  TectupoBanue

(T)

4.2. CTpyKTYypa IMCUHILIMHBI
Pacnpenesnenne BUA0B y4eOHOIl pa0doThl U MX TPYI0eMKOCTH B Yyacax
Tabmuma 2. O6mas TpyA0eMKOCTh JUCITUIUTMHBI COCTABIISET 3 3a4ETHBIC CTMHUIIBI

(108 u).
TpynoeMKocTh, 4acOB / 3a4ETHBIX €IMHMII
Bun paboter
3 cemecTp BCEro
Oo0masi TpyJ10eMKOCTh (B 4acax) 108 108
KonraktHasi pa6ora (B yacax): 51 ol
Jlexyuonnwvie 3auamus (/) 17 17
llpaxmuuecxue 3anamus (113) 34 34
Jlabopamopuwie pabomwi (JIP)
CamocrosiTteibHast  pabdora (B 57 57
yacax):
CamocTrodTtenbHOe M3y4YEHUE 24 24
pas3zeson
CamonoaroroBka (mpopadoTka Hu
MTOBTOpPEHHUE JICKITMOHHOTO
Marepuaia u MaTepuana
Y4eOHUKOB U YYEOHBIX IOCOOUH, 33 33
MOATOTOBKA K  J1aOOpaTOPHBIM
3aHSTHM, KOJUTOKBUYMaM,
pyOeKHOMY KOHTPOJIIO U T.1.),
IlogroroBka u IIPOXOKICHUE
MIPOMEXKYTOYHOM aTTeCTAllUN
Bun NPOMEKYTOUYHOM
aTTrecTalun ’ ’ ater




4.3. JleKMOHHBIE 3AHATHSA

pas-
Jielia

HaunmenoBaHue

2

Ilpeomem u 3a0auu snekmpoxumuu noaynposooHuxkos. OcoOEHHOCTH
MEKTPOXUMHUYECKOTO U (DOTODIEKTPOXUMHUECKOTO HKCIIEPUMEHTA.
OCHOBHBIE BOIIPOCHI TMPOTPAMMBbI, TOHSTHS, HCIOIb3yeMbIE€ B KypCe.
TpeboBaHus K SYCHKaM, SJIEKTPOJIUTAM, JJICKTpPOAaM M HCTOYHUKAM
usnydenus. Pekomenayemas auteparypa.

Ilpupooa  cxaukoe nomenyuana Ha epaHuyax pazoeia  gas.
DIIEKTPOABUKYIAs CUJIA DIIEKTPOXUMUUYECKON CUCTEMBI U 3JIEKTPOIHBII
MOTEHIMAA. TepMOAMHAMUYECKOE OIUCAHUE DJIEKTPOXHMHUUYECKOIO
paBHOBecus. ['anpBanu-noreHnuan. YpasHeHue Heprcra. M3mepenue
BJICKTPOIHBIX MOTCHIUAIOB. JIBOMHOM AJIEKTPUUECKUNA CIIOM Ha TBEPJIBIX
AJIEKTPOJIAX.

Obwas xapakmepucmuka noaynpo60OHUKOBbIX MAMEPUAIOs. DIIEMEHTHI
30HHOM TEOpUM TBEPIbIX Tel. BalleHTHas 30HaA, 30Ha NMPOBOAWMOCTH,
3amnpenieHHas 30Ha. YpoBeHb ®epmu u  ¢yHkuusa Depmu.
[ToBEpXHOCTHBIE AJIEKTPOHHBIE COCTOSIHUS. PaBHOBECHBIE KOHIIEHTPAIUU
HOCUTEJIEW TOKa B TMOJYNPOBOJHHMKAX N- W p-TUNA TPOBOAWMOCTH,
COOCTBEHHBIX MOJIYMPOBOAHUKAX. [lepeHoc 3apsia0B U3 MOJYIIPOBOAHUKA
Ha YacTHIlbl, aJCcOpOMpOBaHHbIE Ha TIOBEPXHOCTH B pacTBOpax
ANEKTPOJIUTOB. DIYKTyMpyIOIIKME YPOBHU DSHEPIUM OKUCIHUTEIEH U
BOCCTAHOBUTEJIEH B MOJSIPHOM CpeJie.

Obnacmov npocmpancmeennozo 3apsioa (OI13) 6 nonynposoonuxe.
Pacnpenenenue CKavKa MOTEHIAIIa Ha reTeporpaHulIe
HIOJTYTTPOBOTHUK/3JIEKTPOJIUT. DddexTsr, 00yCJIOBJIEHHBIE
IIPOCTPAHCTBEHHBIM 3apsiioM. JlebaeBckas JumHA dkpanupoBanus (LD),
mpuna OII3 (LSC) m moTeHuuan MIOCKUX 30H MOJIYIPOBOJHUKOBBIX
anektponoB  (Efb). dakrtopel, onpenensromuye STH  BEITUYHHBL.
[TocTpoenue sHepreTuueckord auarpaMMbl KOHTAKTa MOJTYNPOBOIHUK-
ANEKTPOJUT. 3aKpeIuieHHe HHEPreTUYECKUX 30H Ha MOBEPXHOCTU
MOJTYIIPOBOJHUKOBBIX  3JIEKTPOAOB. 3akperuieHue ypoBHs Depmu.
Drekrpoxumuueckoe onpezaencaue Lsc, Efb u koHmeHTpaum oCHOBHBIX
HOocuTenen Toka. YpaBHeHne Mortra-IloTTkn. 3apspkeHue €MKOCTH
JBOMHOTO DJEKTPUUYECKOTO CIIOSl. DKBUBAJICHTHBIE DSJICKTPHUUECKHE
CXEMBbI JJI TPAHMIIBI pa3jiesia MOJTYINPOBOIHUK — PACTBOP JICKTPOJIUTA.




Domosnekmpoxumuiecxue npoyeccwl Ha NnOBEPXHOCMU
HOJYNPOBOOHUKOBBIX I1eKmMpo0os. JIeCTBIE CBETa Ha MOTYITPOBOIHUKH.
Paznenenue ¢orozapsano B OII3. VpaBuenue ['aptHepa. DOTOTOK U
doronoreniman. KBantoBelil BbIxo1 poroToka. DoTononspuzaiiuoHHbIe
u3Mepenus. CriekTpaibHasi 3aBUCUMOCTh (POTOTOKA M (POTOMOTEHIIHATIA.
DOTOINEKTPOXUMHUYECKOE oTpeJiesieHue TAMA  MPOBOAUMOCTH
MOJIYIPOBOJAHUKA, TMOTEHIHANA IUIOCKUX 30H, HIMPUHBI 3alpellieHHOU
30HbI, JU(PGY3UOHHONW JJIMHBI HEOCHOBHBIX  HOCHTENEH  TOKa,
KOHIICHTPAllMM ~ OCHOBHBIX  HOCHUTEJEM  TOKa. CnexrpanbHas
CEHCUOMITA3AITIS (OTOPTEKTPOXUMHUUECKUX MPOILIECCOB.
CencuOunuzauusi KpacutelsiMu B pactBope. CynepceHCHOUIN3aTOpPHI.
Cencubunmzanus pUMeCSIMU B MOJIYITPOBOJHUKE.
DOTORNEKTPOXUMUYECKUE MPOLIECCHI B MOJTYTPOBOTHUKOBBIX
reTepocTpykTypax. ®OTO3IEKTPOXUMHUUECKOE MOBEICHNE aHU30TUITHBIX
u M30TUITHBIX reTeponepexoao0B. DOTORNEKTPOXUMUYECKAS
MUKPOCKOMHSI ~ MOBEPXHOCTH  TIE€TEPOrCHHBIX  MOJYIPOBOJIHUKOBBIX
anekTpoaoB. [Iporecchl poTomHTEpKAIAINHT U (POTOACHHTEPKAIISIUY.

Domoxoppo3us NOLYNPOBOOHUKOS.

Kunernueckui M TEPMOAMHAMMYECKHM MOAXOX NPHU PACCMOTPEHUU
(porokoppo3noHHON MpobieMbl. Koppo3noHHoe noBeeHNe BaKHEUIITNX
HOJYIIPOBOJHUKOBBIX ~ AJIEKTPOJOB  (OKCHJIHBIX,  XaJbKOTC€HUIHBIX,
AIIIBV, sneMeHTHBIX U Ap.). POTOKOPPO3MOHHOE TTOBEICHUE CIOUCTHIX
IIOJIYIIPOBOJHUKOB. [Tyt IIPENOTBPALLEHUS (OTOKOPPO3UH.
CBETOUYBCTBUTEIBHOE TPABJIEHUE MTOTYIPOBOJHUKOB.

DomosneKkmpoxXuMus KOAIOUOHBIX HOJYNPOBOOHUKO U C)YCHEH3ULL.
Mexanu3Mm (OTOINEKTPOXUMUYECKUX MPOLIECCOB B MUKPOT€TEPOreHHbIX
cUcTeMaxX. DJEKTPOHHBIC BOJHOBBIE ()YHKIIUU B TOJYIMPOBOIHUKOBBIX
kjactepax. JddexTsl KBaHTOBaHUA. BinsHue pazMepoB Ha ONTUYECKHE
17§ (OTORIEKTPOXUMHUYECKHE CBOMCTBA. OcHOBBI METOZI0B
IIPUTOTOBJIEHNSI MUKPOTE€TEPOTr€HHBIX CHCTEM. DOTOIEKTPOXUMUYECKUE
IIPOLIECCHI B CUCTEME MOJTYNPOBOJHUK-YACTUIIBI METAJLJIA.

lIpeobpazosanue conneunoll IHepeuU 8 XUMU4eCKyio U 3JeKmpuiecKyio.

Knaccuduxarus (hOTOITEKTPOXUMHUUIECKIX AJIEMEHTOB TUISt
npeoOpa3oBaHusl COJTHEUYHOW 3HEpruu. [IpuHIMIT MEWCTBHS DIEMEHTOB
pEreHepaTuBHOTO TUIIA. OcHoBHbIE XapaKTEePUCTUKHU

(OTOINEKTPOXUMHUUECKOTO 3iieMeHTa. POTOANIEKTPOIU3 BOABI M €rO
OCHOBHBIE TMpPOOJieMbl. DOTOCTUMYIUPOBAHHBIM AJEKTPOJIU3  BOJIBI.
DOTOINEKTPOXUMUYECKUE CHUCTEMBI C JBYMS IOJYIPOBOJIHUKOBBIMU
AJIEKTPOJAMMU. CoBpemeHHbIE TEHACHINHU pa3BUTHS
(hOTORNEKTPOXUMHUYECKHUX MTPE0Opa3oBaTesieil COMHEUHON YHEPTUH.




DomosnekmpoxuMudecKutl u NEKMPOXUMUYECKULL cunmes
NOJYIPOBOOHUKOG.  Dnekmpoocaxcoenue NIeHOK U HAHOCMPYKMYp
NOJIYNPOBOOHUKOS.

Beibop moTeHUMANOB M 3JEKTPONIUTOB ocaxjaeHusd. [lomydeHue
HNOJMKPUCTAJUIMYECKUX M SMUTAKCUAJIbHBIX IUIEHOK. Vcronb3oBaHue
noJAnoTeHuManbHoro ocaxaenusi (underpotential deposition) aroMHbIX
CJIOEB JJEMEHTOB (METAJUIOB M XaJIbKOI'€HOB) [JIsl SJIEKTPOCHHTE3a
MIOJTYITPOBOJHUKOBBIX XaJIbKOT€HUJOB. ODIEKTPOCHHTE3 B IMOPHUCTHIX
AIEKTPOAAX.

4.3. JlabopaTopHble padoThl
(He npedycmMompero no y4eOHoOMY NiaHy)

4.4 llpakTnyecKue 3aHATHS (CEMHUHAPBI)

No No
Tema
3aHATHUA |pa3fena

1 2 3
[Ipeamer w® 3amauM  DJIEKTPOXUMHUHM  MOJYIPOBOJIHHUKOB.
[Ipupona ckaukoB MOTEHIMATa Ha TpaHUIAX paszzena das.
OJIEKTPOABIKYIAs CUJIa DJICKTPOXUMHUYECKOW CHUCTEMBI U

1-2 1 SIEKTPOIHBIA MOTeHHUan. TepMOAMHAMUYECKOE OIMCAHUE
AJIEKTPOXUMHUYECKOTO pPAaBHOBECHUA. JIBOWHOW BIEKTPUYECKUUI
CJIOM Ha TBEPJIBIX JICKTPOJIaAX.
OOmrast xapakTepUCTUKA TMOJYIIPOBOAHUKOBBIX MaTepHAJIOB.
DJIEeMEHTBhl 30HHOM Teopuu TBEPIAbIX Tel. I[loBepXHOCTHBIE
AJICKTPOHHBIE  COCTOSIHUSA.  PaBHOBECHBIE  KOHIICHTpAILUU
HOCUTEJEl TOKa B TMOJYNPOBOJHUKAX N- W  p-TUNA

3-4 2 MPOBOJIUMOCTH, COOCTBEHHBIX MONYNPOBOAHUKAX. I[lepeHoc

3aps0B U3 MOJYIPOBOJHMKA HA YACTUIIbI, aJCOPOMpPOBAHHBIE
Ha TIOBEPXHOCTU B PACTBOPAX 3JIEKTPOIUTOB. DiyKkTyupyromme
YPOBHU PHEPTUU OKHUCIUTENEH U BOCCTAHOBUTEJCH B MOJISIPHON
cpene.




No

3aHATUA

No

pazziena

Tema

S-7

O6nacThb MIPOCTPAHCTBEHHOT' O 3apsiaa (OIT3) B
MOJIYIIPOBOAHUKE. PacmpeneneHne ckadyka NOTEHOHMATIA Ha
rETEPOrPAHULIE MOJTYITPOBOAHUK/SJIEKTPOJIUT. Db dexTsl,
0O0YCJIOBJICHHBIE TIPOCTPAHCTBEHHBIM 3apsaoM. JleOaeBckas
namuHa skpanupoBanus (LD), mupuna OI13 (LSC) u moTeHImat
IUIOCKMX 30H  MOJYMPOBOAHUKOBBIX  anekrpogo  (Efb).
@akTopbl, OIpeAeAIINe 3TH BeanuuHbl. lloctpoeHue
SHEPreTUYECKOM  JuarpaMMbl  KOHTaKTa  IOJYINPOBOJHUK-
ANEKTPOJUT.  3aKperjieHue  HHEPreTHYecKux  30H  Ha
MTOBEPXHOCTH IOJYIPOBOJIHUKOBBIX 3JIEKTPOIOB. 3aKpEIUICHUE
ypoBHsi @Depmu. YpaBuenue Mortra-IlloTTku. 3apsoxkeHue
€MKOCTH JBOMHOI'O JJIEKTPUYECKOIO CJIOSl. OKBUBAJICHTHBIC
ANEKTPUYECKUE CXEMBI JJI1 TPAaHULBI pa3jesa MOJIYIpPOBOJIHUK
— pacTBOP BJIEKTPOJIUTA.

8-11

DOTOIEKTPOXUMUYECKME  MPOLECCHI  HAa  MOBEPXHOCTH
NOJIYIPOBOJAHUKOBBIX ~ JJIEKTpOJIOB.  [lelicTBMEe cBeTa Ha
nonynpoBogHuku.  Pasnenenue  ¢orozapsgoB B OII3.
VYpaBuenue ['aptHepa. ®oToTok 1 poronoreHnnan. KBaHToBbIN
BbIXxoA  (ororoka.  DOTOMONAPU3ALMOHHBIE  HU3MEPECHHUS.
CnekTpanbHas 3aBUCUMOCTh (POTOTOKa M (HOTONMOTEHIMANA.
DOTOIEKTPOXUMHUYECKOE OIPEACICHUE THUMA ITPOBOAUMOCTH
MOJYIIPOBOAHUKA, MOTEHIMANa IUIOCKMX 30H, [IHPUHBI
3anpeieHHon  30HbI, AUGEOY3MOHHOM JJIMHBI HEOCHOBHBIX
HOCHUTEJIEW TOKA, KOHILIEHTPAllMM OCHOBHBIX HOCHUTEJIEH TOKa.
CnektpanbHas  ceHcuOunuzauus  (HOTOIIEKTPOXUMHYECKUX
nporeccoB. CeHCMOMNIM3aLMs KpPacUTEISIMA B PacTBOpE.
Cynepcencubunuzaropsl. CeHCHOWIM3AIMS TMPUMECSIMUA B
noynpoBogHuke. DOTOINEKTPOXMUMHUYECKHE MPOLECCHl B
NOJIyTPOBOJIHUKOBBIX reTepOCTPYKTYypax.
DOTOIEKTPOXUMHUYECKOE  TNOBEICHUE  AHU3OTUIHBIX U
U30TUIHBIX  rereponepexofoB.  DOTO3IEKTPOXUMHUYECKAs
MUKPOCKOMIUS MOBEPXHOCTH TETEPOreHHbBIX
MOJTYIPOBOAHUKOBBIX AJIEKTPOJIOB. [Ipoueccer
(bOTOMHTEpKATAIMU U (POTONCUHTEPKATISAIUU.

12-13

dorokoppo3ust  MONYNPOBOAHUKOB.  KuHermueckuit  u
TEPMOIMHAMHYCCKHUI TIOJTXO/T npu paccMOTpPEHUHN
(dhoTokoppo3roHHOU TMpoOiemMbl. Koppo3noHHOE MOBenCHUE
BaYKHEHIITUX MOJIYTIPOBOTHUKOBBIX AJIEKTPOIOB.
@DOTOKOPPO3UOHHOE TOBEACHUE CIOWCTBHIX MOTYNPOBOIHUKOB.
[Tytu mpenorBpamieHus Gorokoppo3nn. CBETOYYBCTBUTEIHLHOEC
TPaBJICHHUE MOTYITPOBOTHUKOB.




No

3aHATUA

No

pazziena

Tema

14-15

@DOTORIEKTPOXUMHUS  KOJUIOMAHBIX  MOJYIPOBOAHUKOB U
cycneH3uil. MexaHusm (QOoTO3JEKTPOXUMHUYECKUX MPOLIECCOB B
MUKPOT€TEPOr€HHbIX ~ CHUCTEMax. OJEKTPOHHBIE BOJIHOBBIE
GyHKUMM B TOJYHPOBOJHUKOBBIX KjacTepaxX. IdeKTs
KBaHTOBAaHMs. BiusHMe pa3MepoB Ha  ONTHYECKHE U
¢dorornekTpoxumMuueckre  cBoiictBa.  OCHOBBI ~ METOOB
MPUTOTOBJICHUS MUKPOT€TepOr €HHbIX CUCTEM.
DOTOIEKTPOXUMUYECKHE IIPOLIECCHI B CUCTEME
MOJIYIIPOBOJHUK-YACTHUIbI METAJIA.

16-17

[Ipeobpa3zoBanue COTHEYHOW DSHEPrUHM B XHUMHYECKYIO) U
anekTpuyeckyrw. Kiaccudukamus QoTOIICKTPOXUMUUECKUX
DJIEMEHTOB Il MpeoOpa3oBaHUsS  COJHEYHOW  DHEPTHUH.
[IpuHumMn  gelcTBUS  DJIEMEHTOB PEreHEpaTUBHOIO — THIIA.
OCHOBHBIC XapaKTEPUCTUKH (hOTOIJIEKTPOXUMHUIECKOTO
snemMeHTa. GOTOAIEKTPOIU3 BOJIBI U €0 OCHOBHBIE MPOOJIEMBI.
DOTOCTUM yJIUPOBAHHBIN AJIEKTPOJIN3 BOJIBI.
DOTOIEKTPOXUMUIECKHUE CHCTEMBI c JBYMsI
MOJTYTTPOBOAHUKOBBIMHU 3JIEKTPOIaMHU. CoBpeMeHHbIE
TECHACHIIUHN pPa3BUTHUS (hOTOIIEKTPOXUMHUIECCKUX
npeoOpa3oBaTesieii COTHEUHON IHEPIUH.

18

@DOTOINEKTPOXUMUAYECKUA W DJIEKTPOXMMHUYECKHM  CHHTE3
ITOJIYITPOBOAHUKOB. DIEeKTpOOCAKIECHUE IIJIEHOK "
HAaHOCTPYKTYp MOJYIIPOBOAHUKOB. BbIOOp MOTEHIMAIOB H
AJIEKTPOJIUTOB OCaxAcHuUs. IlonydeHne MoNMMKpUCTaIUIMYECKUX
U DOIHUTAKCUAIBHBIX IJIEHOK. OJIEKTPOCUHTE3 B IMOPUCTBIX
ANIEKTPOAAX.

4.5. KypcoBoii npoekT (KypcoBasi padora)
(He npedycmMompeHo no yuebHoMY NIaHy)

4.6. CamocTosiTeIbHOE H3Y4YEeHHE Pa3/1e/I0B JUCHUILIUHBI

Ne
pasznena

BOHpOCBI, BBIHOCHMBIC HAa CAMOCTOATCIIbHOC N3YYCHUC

1

2

Paznen
1.

['anpBanu-moTeHnMan. YpasHenne HepHcra. M3Mepenne sneKkTpoaHbIxX
MTOTEHIUAJIOB.




BanentHas 30HA, 30HA IIPOBOAMMOCTH, 3alIpCIICHHAA 30HA. ypOBeHB

Paznen | ®epmu u dyukius @epmu. Hocurenu Toka B MogyrnpoBOAHUKAX N- U P-
2. tina.  QDuykTyupyromme  ypoOBHM  DHEPIHM  OKHUCIHTEIEW W
BOCCTAHOBUTEJIEN B IIOJIIPHOU Cpele.
DNEKTPOXUMHUYECKOE ONpeleleHne U (PaKTopbl, OINpenessonue
nebaeBckyro  AiuHy OKkpanupoBaHusi (LD), mmumpuny obGmactu
Pasien npocTpaHcTBeHHOro 3apsaa (LSC) HM  THOTEHIMal TUIOCKUX 30H
3 MOJYIPOBOTHUKOBBIX 3JekTpoioB (Efb). IMoctpoenune sneprernyeckoi
' MarpaMMbl KOHTAaKTa MOJIYINPOBOAHUK-3JIEKTPOJIUT. DKBUBAJIECHTHBIE
DIEKTPUYECKUE CXEMbl IS TPAHMUIBl pas3feina MOJYIMPOBOAHUK —
pPacTBOP 2JIEKTPOJIUTA.
Paznenenue (oto3apsaoB B 00dacTH MPOCTPAHCTBEHHOI'O 3apsja.
KBanToBpiii BbIxOm (oToTOoKa. DOTOMONIIPU3AIMOHHBIE W3MEPEHUSI.
P @OTOINEKTPOXUMUYECKOE  ONPENENIEHUE  THMA  HPOBOAUMOCTHU
az;:.[eﬂ MOJIYITPOBOAHUKA, MOTEHIMANA IUIOCKMX 30H, IIMPUHBI 3alpElCHHON
30HBI, AUG(Y3MOHHOW JIMHBI HEOCHOBHBIX HOCHTENICH  TOKa,
KOHIICHTpPAIlU OCHOBHBIX HOcHTeNel Toka. CynepceHCHOMIN3aTophI.
[Ipouecchbl hoTOMHTEPKATISAIMU U (POTOIEUHTEPKAIISIIUH.
P Koppo3nonHoe mnoBeaeHne OKCHAHBIX, XalbKoreHuaHeix, AllIIBV,
a35nen AJEMEHTHBIX W Jp. MOJYINPOBOAHUKOBBIX BIEKTpPoAoB. Ilytu
' npenoTBpaiieHus GoTokoppos3uu. TpaBiieHHEe MOITYTPOBOJHUKOB.
Pasnen BHHU;{HHe pa3MepoB Ha ONTHYECKHE U  (POTODIEKTPOXUMHYECKUE
6 cBoiictBa. OCHOBBI METOJIOB TIPUTOTOBJICHUS MHUKPOTETEPOTEHHBIX
CUCTEM.
Pasnen OCHOBHBIE XapaKTEPUCTUKU  (POTOIIEKTPOXUMHYECKOTO 3JIEMEHTA.
7 DOTOINEKTPOIU3 BO/IbI u €ero OCHOBHBIE MpOOJIEMHBI.
DOTO3IEKTPOXUMHUYECKUX MPeoOpa3oBaTeneil COTHEUHON SHEPTUU
Paznen
3 DJIEKTPOCUHTE3 MONTYIPOBOJHUKOB. DIIEKTPOOCAKACHUE TIIICHOK.

4. OueHoYHbIe MATEPHUAJIBI /ISl TEKYLIEro H py0e;KHOr0 KOHTP 0JIf
yCIIeBAEMOCTH M MPOMEKYTOYHOI aTTecTAllUU

Ne HaumeHoBaHHe
OLIEHOYHOI' 0
cpeacrsa

Tabruya 6. llepeuens oyernounwvix cpedcms

KparTkas xapakrepucTuka
OLICHOYHOI'0 CPE/ACTBA

IlpeacraBiaenue
OLICHOYHOI' 0
cpeacra B (poHae




1 KomnokBuym CpenctBo  KOHTposis,  ycBoeHUs Bompocsl no
y4eOHOrO Marepuajia TeMbl, pasliesla TeMam/pasjienam
JTUCLUMIUIMHBI, OPraHU30BAaHHOE KaK JUCHUIUIMHBI,
y4eOHOE 3aHsATHE IPEICTABJICHHBIE B
IPUBSI3KE K
KOMIIETEHIIUSIM,
IPEeAyCMOTPEHHBIM

PIIJ

2 Tectw Cucrema CTaHJapTU3UPOBaHHBIX DOHJ  TECTOBBIX
3aJlaHuM, MO3BOJISIIONIAs  3aJaHuM
aBTOMAaTHU3UPOBATh poLEAYpPY
W3MEPEHUS YPOBHS 3HAHUN U YMEHUM
o0 y4Jaromuxcs

3 Ilpomexyrounass Bompocsl, mo3Bossitomue oreHuBath @DoHj ~ BOmpocos

aTTecTanus u JIMarHOCTUPOBATH 3HaHUWE IS 3a4eTa
dbakTuyeckoro marepuaia (06a3oBbIe
NOHATHS,  (AaKTB) W yMEHHUE
MPaBUILHO UCIIOIb30BaTh
CHEUUAIIbHBIE TEPMHUHBI U TOHATHS,
000011aTh (hakTuyeckuit u
TEOPETHYECKNI MaTEPHUAIT

KoneunbslMHu pe3ysibTaTaMu OCBOCHUS NPOTPAMMBI AUCLUIIINHBL SIBIISAIOTCS
c(OpMHUpPOBaHHBIE KOTHUTHBHBIE JECKPUNTOPBI «3HATBHY, «YMETbY», «BIAIECTHY,
pacnycaHHbIe MO OTAEIbHBIM KOMIIETEHIUAM. DOPMUPOBAHUE ITUX JECKPUIITOPOB
IIPOUCXOAUT B TEUEHHME BCEro CEMECTpa IO 3TalaM B paMKax pasIMdHOro BHIA
3aJJaHUIl U CaMOCTOSITEIbHON pabOTHI.

IIpuMepsI 3agaHuil AJIA IPOBEPKH UTOrOBbIX 3HAHMI

3agauu 11 CAMOCTOSITEIBHOIO PeLleHUs

1. DAEKTPOIUTHYECKOE OCAXKIECHUE HA JAETASAX LUHKOBOI'O MOKPBITHS TOJ-
muHOM 18 MK mpou3BoAMTCS B CyAb(AaTHOM BJEKTPOJIUMTE NpPU KATOAHOU
mwiotHoct Toka Dk = = 2,0 A/amM2 u Bt = 98%. KakoBa HeoOxomumas
MIPOJOJDKUTENBHOCTD MPOLiecCa IMHKOBAHUSA?

2. DNEKTPONIUTHYECKOE INHKOBAHKE JIETATIEH OCYILECTBIBIOCH B TEUEHUE 22
MUH B LIUAHUCTOM 3JIEKTPOJIUTE MPU IIIOTHOCTH Toka Dk = 3,0 A/nM2 co cpeanum
BBIXOZIOM II0 TOKY I LMHKA, paBHbIM 85%. CKOJIBKO ITMHKA OCaXIaeTcs Ha
JI€TaJIi MTOBEPXHOCTHIO 2,7 1M2 3a Bpems npo- necca? KakoBa npu 3TOM cpenHss
TOJIIIMHA [IAHKOBOT'O IOKPBITUA?

3. IIpu 2IEKTPONUTUYECKOM KaIMUPOBAHUU AETAIN MTOBEPXHOCTHIO 1,4 nm2
3a 32 MUH MpoIliecca MOoJIYy4YeHO KaJMHEBOE MOKPhITHE ToNmKnHON 18 MK. [Ipu 3TOM
Ha KaTtoje Bbiaenuiock 37,8 ma H2 (00beM mpHBeeH K HOPMAJIbHBIM YCIOBHSIM).
KakoBa BenmnumHa BbIXOJa TO TOKY JUid kKaamus? Kakoil cuiibl TOK ObUTI HC-
[0JIb30BaH MPU KaIMUPOBAHUU AECTAIIN?



4. KakoBa NpPOJOHKUTEIBHOCTh JJIEKTPOIUTUUECKOTO OCAKACHUS CIIOS
MEJIM TOJIIMHON 25 MK: a) U3 MEIHO-IIMAHUCTHIX BAaHH MPH IUIOTHOCTU Toka Dk =
3,0 A/mm2 u BeIxoge 1o TOKy BT = 75% u 0) HU3 CEPHOKHUCIBIX MEIHBIX
anexTpoauToB npu Dk = 3,0 A/am2 u Bt = 99%?

5. KakoBa npogoKUTEIbHOCTD AJEKTPOJIUTUIECKOTO OCAKICHUS CII0SI 0JIO-
Ba TOJIIMHOW 15 MK B CTallMOHAPHBIX BaHHAX: a) U3 CTAHHATHBIX DJIEKTPOJIUTOB
npu KatogHou mioTHocTH Toka Dk = 3,0 A/am2 u Beixoze 1o Toky BT = 65%; 0)
U3 cep- HOKUCIBIX 3eKTpoauToB pu Dk = 4,0 A/mM2 u Bt = 90%?

6. ITocne 19 10MHH KaTOMHOTO OCaKACHHUS CBHHIIA M3 OOp(TOPHCTOBOIO-
poaHoro snekrponuta (coyib cBuHUA Buaa Pb(BF4)2) npu nnotHoctu Toka Dk =
3,0 A/am2 nHa petanu TOBEpXHOCThIO 1,2 aMm2 ocagunock 14,7 T cBUHIIA.
PaccuunTats: a) BbIXOA 1O TOKY; 0) 00beM BBIICIMBIIETOCS HA JAETaId BOJOPO- J1a,
MPUBEJICHHBIA K HOPMAJILHBIM YCJIOBUSIM; B) CPEIHIOIO TOJIIIMHY CBHHIIOBOTO TO-
KpBITHS.

7. Hanecenne Ha neTanu ciosl 30JI0Ta TOJUIMHOW 3 MK HPOU3BOAMUTCS B
IIMaHUCTOM 2JIekTpoiauTe Ha ocHoBe KAu(CN)2 mpu KaToJHOM IJIOTHOCTH TOKa
Dk = 0,3 A/am2 ¢ BeIxogoM 1o Toky Bt = 70%. Paccunraiite mpoaomKuTEIbHOCTh
mpoliecca 30JI09€HUs U yIASTbHBIA pacxoa 30Jj0Ta Ha 1 M2 mokpeiTus (6e3 ydera
€ro MoTeph).

8. [Ipn VHIUPOBaHUU TN IIOBEPXHOCTBIO 32cem2 B
00p(TOPHUCTOBOAOPOTHOM IJICKTPOIUTE, coaepxkamumM uuanii B Buje In(BF4)3 3a
35,5 mun mpouecca nipu Dk = 2,0 A/aM2 moiydeHO MHAMEBOE MOKPBITUE 00IIeH
maccoit 0,165 r. KakoBbl BBIXOJ MO TOKY JJISl UHAUA U €r0 CPEIHsS TOJIIMHA Ha
neTaan’?

9. JInsl NEKTPONUTHYECKOTO TOJYYEHUSI MOKPBITUS U3 BBICOKOMEIHUCTOIO
MEJIHO- LIMHKOBOTO criaBa - Tommnaka (90 % menu u 10% nuHKa) MCHOJIb30BaH
UAHKUCTBIA 3eKTpoauT. KarogHas mioTHOCTh TOKa mpu mpouecce Dk = 3,0
A/nm2 , BeIxoA 1o TOKY jutst criaBa Bt = 80%. [InotHOCTh MoNTyuaemoro criaBa d
= 8,6 r/cm3 . KakoBa npoAoIKUTEIbHOCTh OCAXKICHUS Ha JCTAJSIX CJIOS TOMIIaKa
TonmuHoM 150 MK?

10. DaexkTponuzom O60pHTOPUCTOBOIOPOTHOTO AIEKTPOIUTA, COACPIKAIIETO
Pb(BF4)2, Sn(BF4)2 u HekoTopble Apyrue KOMIIOHEHTHI, Ha AETalIsAX MOJIYYEHO
M0- KPBITUE TOJIIMHON 8§ MK M3 CBHHIIOBO-OJOBsiHUCTOrO crasa (50% Pb, 50%
Sn). Ka- TogHas miioTHOCTh TOKa Mpu ocaxaeHuu Dk = 1,0 A/am2 , BBIXOJI 110 TOKY
s criaBa 630k K 100%. KakoBa mpomonKUTeIbHOCTh MpoIiecca dISKTPOIu3a
(rutoTHOCTH KatogHoro cruiaBa d = 8,7 r/cm3 )?

5. MeToauuecKkue MaTepPUaJIbl, ONpeAeaolne Npoueaypbl OlleHUBAHUSA
3HAHMH, YMEeHH i, HABBIKOB M (W) ONbITA J1eATEJIbHOCTH

B xozie n3yueHus: JUCHUIIMHBI IPETyCMAaTPUBAIOTCS MEKYUilil, pyOescHblil
KOHMPONb U RPOMENHCYMOYHAA Ammecmayus.

1.1.0uenounvie mamepuanvr 0na mekyuieco Konmpona. Lleno mexywezo
KOHmMpoOs — OIICHKa pe3yJabTaToB paboThl B CEMecTpe U obecredyeHue
CBOCBPEMEHHOW OOpaTHOW CBSI3U, MJII KOPPEKIMU OOy4YeHUs, AaKTUBU3AIUU



CaMOCTOSITENIbHOM  paboThl  oOywatomierocs. OOBEKTOM TEKYIIEro KOHTPOJIS
ABJIAIOTCS. KOHKPETHU3UPOBAHHBIE PE3YyJbTaThl 0OydeHHs (y4e€OHBIE TOCTHIKEHHS)
10 TUCIUTIIINHE

Texywjuii KoHmpoap YCUEBAEMOCTU OOECIIEUMBACT OLCHUBAaHHE XO/a
OCBOEHHUSI TUCUHUILIUHBI «METOobl UCCIAEN0BaHUS IIEKTPOXUMUYECKUX PEAKIIHI»
U BKJIIOYAET: OTBETHl HAa TEOPETUYECKHE BOMPOCHI HA MPAKTUYECKOM 3aHSITHH,
pellleHre NPaKTUYECKUX 3a7ad U BBINOJHEHUE 33JaHM Ha TPAKTUYECKOM U
7a00paTOPHOM  3aHATUSAX, CAMOCTOATEIBHOE BBIMNOJIHEHUE WHAMBUIYaTbHBIX
JOMAIIHUX 3aJaHuil (HampuMmep, pelieHue 3a7ady) ¢ OT4eToM (3alluToM) B
YCTaHOBJICHHBIN CPOK.

OueHka KkayecTBa MOJATOTOBKM HA OCHOBAHMM BBITIOJHEHHBIX 3aJaHUN
BEJIETCS MpernojaBaTesieM (C 00CYXIIEHUEM pe3yabTaToB), OaJlIbl HAYUCIAIOTCS B
3aBUCHUMOCTHU OT CIIOKHOCTHU 3a/IaHHUS.

Kpumepuu gpopmuposanus oyenox (ouenusanus) ycmuozo onpoca

VYcTHBI Onpoc SBJISETCS OJHUM U3 OCHOBHBIX CIIOCOOOB Yy4éTa 3HAHUUN
oOydJaromierocsi 1Mo AUCHUIUIMHE «METOobl UCCIENOBAaHUS JJIEKTPOXUMHYECKUX
peakiuii». Pa3BEpHYTHI OTBET CTYyJIEHTA JOJDKEH MPENICTaBIsATh COOOM CBSI3HOE,
JIOTUYECKH TOCIE0BAaTEIbHOE COOOIIEHHE Ha 3aJaHHYIO TEMY, MOKa3bIBaTh €ro
YMEHHE MPUMEHSITh OIPEICIICHUS.

B pesynemame ycmmnozo onpoca 3nanus, o0yuarouiecoca OueHu8aomcs
no cnedyroweil wikaie:

3 6anna, CTaBUTCS, €CIIM 00YYaAIOIIHICS:

1) moyHO M3jaraeT U3YUYCHHBIH MaTepual, 1aéT MPaBUIILHOE ONPEACICHHOE

AIEKTPOXUMUYECKUX TTOHATHIH;

2) oOHapyXuMBaeT TOHMMaHWE Marepuana, MOXET OOOCHOBaTh CBOU
CYXKIEHUS, PUMCHUTH 3HAHUS Ha TMPAKTHUKE, TPUBECTH HEOOXOIUMBIE
MpUMEPHl  HE TOJBKO MO Y4eOHHKY, HO ¥ CaMOCTOSTEIHLHO
COCTaBJICHHBIE;

3) wW3maraeT Marepuan IMOCJIEAOBATEIILHO M MPAaBUIBHO C TOYKH 3PCHUS
HOPM JIMTEPATYPHOIO SI3bIKA.

2 banna, cTaBUTCSA, €CIHM 00y4aIOLIUKCS Ta€T OTBET, YIOBJIECTBOPSIOIINI TEM

e TpeOOBaHMM, UTO U s Oauia «1», Ho gomyckaer 1-2 omuOKHU, KOTOphIE cam
e UCTpaBisieT, U 1-2 HemouéTa B MOCIEI0BATEIBHOCTH U S36IKOBOM O(DOPMIIEHUHU
U3JIaraeMoro.

1 6ann, ctaBuTcs, ecau o0yJaromuiics OOHapy>KMBAeT 3HAHUE U IOHUMaHHUE
OCHOBHBIX IOJIOKEHUN JAHHOW TEMBI, HO:

1) wm3naraer mMarepuas HEMOJHO U JOMYCKAeT HETOYHOCTH B OIPEICICHUH

MOHSTHUH;

2) HE yMeeT JOCTaTOYHO TIYOOKO M JOKa3aTelbHO OOOCHOBaTh CBOM
CYXKJICHUS U TIPUBECTH CBOU MPUMEPHIL;

3) W3maraeT Marepuall HENOCJICAOBAaTeIILHO M JONYCKAeT OIIMOKH B
A3BIKOBOM O(DOPMIICHUH U3J1araeéMoro.

0 6annos, craBuTcs, eciiv 00yJaronuiicss oOHapyKUBaeT HE3HAHUE OOJbIIEH

YacTH COOTBETCTBYIOIIETO pa3jielia U3y4aeMoro Marepuania, JOMycKaeT OIMHOKU B
dbopMynHpoOBKe.




bamisl «3», «2», «1» MOryr CTaBUTbCS HE TOJIBKO 3a €IMHOBPEMEHHBIN
OTBET, HO U 33 PACCPEAOTOUYCHHBIM BO BPEMEHH, T.€. 32 CYMMY OTBETOB, JAHHBIX
CTYIEHTOM Ha IPOTSIKEHUU 3aHATHA.

Ouenounvie mamepuanst 07151 py0esHcH020 KOHMPOA.

Pybeoscnviti xoumpons  ocymiecTBIsSIETCSs 1o Ooiiee  WIM  MCHeEe
CaMOCTOATEIbHBIM pa3ieiaM — Y4eOHBIM MOIYISIM Kypca W TPOBOAMTCA IO
OKOHYaHWM W3YYCHHs] Marepuaja MOMAYNs B 3apaHee YCTAaHOBICHHOE BpEMH.
PyOexxHbIli KOHTPOIb MPOBOJUTCS C IIENBIO0 OMPEACICHHS KadecTBa YCBOCHHSI
MaTepuana ydeOHOro MOIyJs B IeloM. B TedeHHWe cemecTpa TpPOBOIUTCS mpu
mMaKux KOHMpPOJIbHBIX MEPONPUAMUS NO 2PAPUKY .

B kxauectBe popm pyOekHOTO KOHTPOJISE MOKHO MCIOIB30BaTh TECTUPOBAHUE
(MMCbMEHHOE WJIM KOMITbIOTEPHOE), TPOBEJEHUE KOJJIOKBUYMa WJIM KOHTPOJIbHBIX
pabot. BrimonHsemble paboThl JOKHBI XPAaHUTHCS Ha Kadeape TeUeHUH y4eOHOro
rofia U Mo TpeOOBaHUIO MPENOCTABIATHCS B YIIpaBlieHUE KOHTpOJs kadecTBa. Ha
pyOeXHBIE KOHTPOJBbHBIE MEPONPUATUS PEKOMEHIYETCS BBIHOCUTH  BECh
MIPOrpaMMHBIN MaTepHrall (Bce pa3/ielibl) MO TUCIUILINHE.

Kpumepuu ghopmuposanus ouenoxk no KOHmpoIbHbIM MoYKam (KOHmpoJibHble
Paoomul; KO10KEUym)

(6 6ayoB) - cTaBUTCS 3a pabOTY, BBHITOJHEHHYIO MTOJHOCTHIO O€3 OIMOOK U
HE/IOUETOB;  OOYydYaloluiics  JAEMOHCTPUPYET  3HAHUE  TEOPETHUECKOro U
IPAKTHYECKOT0 MaTepHaia 1o TeMe mpakTudeckou padbotsl, pemeno 100% 3anay;

(5 GamoB) — craBUTCA 3a PpabOTY, BBHINOJHEHHYIO MOJHOCTHbIO, HO MpH
HAIMYUU B HEl He OoJiee OHOM HErpyOoil OMMOKK M OJHOTO HeJoYeTa, He Oosee
Tpex HenoyeToB. OOyuaronmiics AEMOHCTPUpPYET 3HAHME TEOPETUUYECKOTO MU
NPakTUYECKOTO MaTephalia M0 TeMe TPaKTHUeCKOW paboThl,  JIOIMycKas
HE3HAYUTEIbHBIC HETOUHOCTH TIPU PEIIeHUM 3a1a4, perieHo 70% 3amauq;

(4 Gamma) — craBUTCS 3a pabOTY, €CIM MarucTp MPaBUJIBHO BBIOIHWI HE
MeHee 2/3 Bcel paboThl WM JOMYCTUI HE Oojee oIHOM rpy0oil ommOKH U JBYX
HEJ04ETOB, HE Oosee oAHOI rpy0oil M OAHON HerpyOoi ommoOku, He Oonee Tpex
HErpyOBIX OMIMOOK, OJTHOM HerpyOoit. OOydaronmiics 3aTpyIHsIeTCs ¢ MPaBUIILHOM
OILIEHKOM MPEIJIOKEHHOM 3a/1a4i, JAET HEMOJIHbINA OTBET, pemieHo 55% 3aaaqy

(MeHee 4 OaLIOB) — CTABUTCA 3a PadOTy, €CJIM YMCIIO OIMIMOOK W HEI0YETOB
MPEBBICKIIO HOPMY JIJISl OLIEHKH 3 WJIM MPABUJIBHO BBITIOJIHEHO MeHee 2/3 Bcelt padoThl.
OOy4aroiuiics: TaeT HEBEPHYIO OLIEHKY CUTYaIuu, peteHo meree 50 % 3aaau.

Ouyenounvie mamepuanvt 011 RNPOMeICYMOYHOU ammecmayuu. [lenvio
NPOMENHCYMOUHbIX ammecmayuti TO JTUCIHUILIMHE SBIIETCA OLEHKA KadecTBa
OCBOCHHUS TUCIUILIMHBI 00 yJarOITUMHUCS.

[Ipomexxyrounass — arTecTals  INpeaHa3HayeHa U1 OOBEKTHUBHOTO
MOATBEPXKJICHUSI U OILICHUBAHMUS JOCTUTHYTBIX PE3YyJbTaTOB OOYUYEHHS IOCIIe
3aBEPIICHUSI W3Y4YEHUS JIUCHUIUIMHBI. OCYIIECTBIAETCS B KOHIIE CeMecTpa H
IPEACTaBIsCT COOOH MTOrOBYIO OIICHKY 3HAHMH MO AUCHUIIIHHE «MeToasl
MCCIICIOBAHUS YJIEKTPOXUMHUYECKUX PEAKIINI B BUJIEC MPOBEACHUS IK3aMEHA.



[IpomexyTouHass aTTecTalys MOXKET NMPOBOAMWTHCA B YCTHOM, MHCHbMEHHOU
¢dopme, u B hopme TectupoBanus. Ha mpoMexyTOUHYIO aTTeCTallMi0 OTBOIUTCS A0
30 6amoB.

6.3. 3aueTHBIE BONPOCHI
1. IlpenmMer u 3amayd  BJIEKTPOXUMHH  IOJXYNPOBOIHUKOB. (OcoOeHHOCTH
ANEKTPOXUMUYECKOTO U (POTOAIEKTPOXUMHUUECKOTO HIKCIIEPUMEHTA.
2. [lpupoga ckaykoB MOTEHIMANA Ha TpaHUIAX paszaena ¢a3. DIEKTPOABUKYIIIas
CHUJIA BJIEKTPOXUMHUYECKON CUCTEMBI U JICKTPOIHBIN MOTEHIINA.
3. TepMoaMHaMHUYECKOE OMHCAHUE AJIEKTPOXUMUYECKOro paBHOBecHs. ['anbpBaHu
noreHuuan. YpasHenue HepHcera.
4. V3amepeHue 3JEKTPOJIHBIX MOTEHIMAIOB. JIBOWHOM 53JIEKTpUYECKHM CIION Ha
TBEPIBIX JIEKTPOAAX.
5. O06u1as XxapakTepUCTHKA MOTYNPOBOJIHUKOBBIX MaTEPUATIOB. DJIEMEHThHI 30HHON
TEOPUH TBEPABIX TEN.
6. BanenTHast 30Ha, 30Ha MPOBOAMMOCTH, 3allpellieHHas 30Ha. YpoBeHb Depmu u
byukuusa @epmu. [ToBepXHOCTHBIE ANEKTPOHHBIE COCTOSTHUS.
/. PaBHOBECHBIE KOHLIEHTPALIMK HOCUTEJIEN TOKA B MOJYIPOBOAHUKAX N- U p-THUIIA
MIPOBOAMMOCTH, COOCTBEHHBIX MTOJTYITPOBOJHUKAX.
8. IlepeHoc 3aps/0B W3 MOJYNPOBOJHMKA Ha YacTHIIbI, aIcCOPOMpOBAHHBIE Ha
MOBEPXHOCTH B PACTBOpPAX 3JIEKTPOJUTOB. DIYKTYUPYIOIIHE YPOBHU HHEPrUU
OKHCIIMTEJIEH U BOCCTAHOBUTEIIEH B IOJISIPHOM CpeJie.
9. O6sacTh IPOCTPAHCTBEHHOTO 3apsiia B MOIYIPOBOJIHHUKE.
Pacnipenenenue CKauKa NOTEHIIMalIa Ha reTeporpaHuLe
MOJTYIPOBOAHUK/IJIEKTPOITUT.
10. DddekTpl, 00ycIOBIEHHBIE TPOCTPAHCTBEHHBIM 3apsaoM. [lebaeBckas ayMHa
skpanupoBanuss (LD), mmpura OII3 (LSC) W moTeHHManT IUIOCKUX 30H
MOJYTIPOBOHUKOBBIX  3nekTpogoB  (Efb).  ®daktopel, onpexnenstomnme 3TH
BEJTUYUHBI.
11. TloctpoeHwe »HEPreTUYECKO JuarpaMMbl KOHTAaKTa MOJYNPOBOIHUK-
ANEKTPOJUT.  3aKPEIUICHHE  JHEPreTUYeCKUX  30H  Ha  IOBEPXHOCTH
MOJIYITPOBOJAHUKOBBIX 3JIEKTPOJIOB. 3aKpEIIEHUE YpOBHS Depmu.
12. DnexkTpoXxuMUyecKoe OmpeleleHre MIMPUHBI 00JIACTH TMPOCTPAHCTBEHHOI'O
3apsna (LSC), moTeHmana miocKuX 30H MOJTYIMPOBOIHUKOBBIX 3JekTponoB (Efb) u
KOHIIEHTPALlMK OCHOBHBIX HOCUTENEN TOKA. Y paBHeHne Motra-1loTTku.
13. 3apsokeHue €eMKOCTH JBOMHOTO DSJIEKTPHUUECKOTO CJOSl. ODKBUBAJICHTHBIC
ANEKTPUUECKUE CXEMBbl U1 TpaHULbl pas3fena MOJYNPOBOJHUK — pPacTBOP
AIEKTPOJIUTA.
14. ®OoT031EeKTPOXUMHUYECKHE MPOLIECCHI HAa TOBEPXHOCTH MOy POBOAHUKOBBIX
ANEKTPOAOB. JleficTBHE CBETA HA MOIYIIPOBOIHUKH.
15. Pa3nenenue (oto3apsaaoB B 00J1aCTH MPOCTPAHCTBEHHOIO 3apsia. Y paBHEHHE
I"aptHepa.
16. ®orotrok u  doronoreHnman.  KBaHTOBBIA  BbIXOM  (POTOTOKA.
dortononsipuzaniMoHHble u3MepeHus. CrekTpanbHas 3aBUCUMOCTh (DOTOTOKA U
dboTomnoTeHIMana.



17. DOTOIAEKTPOXUMUYECKOE oIpeziesicHUe TUIA IPOBOJUMOCTHU
MOJIYIIPOBOJHUKA, TOTEHLHANA IUJIOCKUX 30H, IIMPUHBI 3alpPEHICHHOW 30HBI,
11U Gy3MOHHOM JUIMHBI HEOCHOBHBIX HOCUTEJIEW TOKa, KOHLUEHTPALMd OCHOBHBIX
HOCHUTEJIEU TOKA.

18. CrnekrpanmpHas ceHCHOWIM3amus  (HOTOIICKTPOXUMUUYECKUX  IPOIECCOB.
Cencubuim3anus KpacuTels MU B pacTBOPE.

19. Cymepcencubummzaropsl. CeHCHOMIM3alus MPUMECSIMU B TOTYIPOBOJIHHKE.
DOTORIEKTPOXUMHUYECKUE TPOLIECCH B MOJTYNPOBOJAHUKOBBIX T'€TEPOCTPYKTYpaXx.
20. @DOTO’NEKTPOXUMUYECKOE TOBEIECHUE AHU3OTUIIHBIX M  W30THUITHBIX
rereporniepexonoB.  DoTosnekTpoxuMHuueckass ~ MUKPOCKONUS  IOBEPXHOCTH
reTepOr eHHbIX MOJYIMPOBOAHUKOBBIX 3JIEKTPOJIOB.

21. Tporeccr poToOMHTEPKATIAIUU U (HDOTOEHHTEPKATSIITUH.

22. ®OTOKOppO3Ms MONYHNPOBOJHUKOB. KHHETHYECKMII M TepMOIMHAMUYECKUIN
MOJIXO PU PACCMOTPEHUH (OTOKOPPO3MOHHOM MPOOIEMBI.

23. Koppo3noHHOe OBeIeHNE BAKHEUIITUX MOJIYIPOBOIHUKOBBIX 3JIEKTPOJOB (Ha
IpUMeEpPE OKCHIHBIX, XanbKoreHuauex, A"BY, snemenTHEIX).

24. @DOTOKOPPO3MOHHOE TOBEJACHHE CIOUCTBHIX MOMYNPOBOAHUKOB. [lyTn
MPEIOTBPAIICHUS dboToKoppo3uH. CBeTOYyBCTBUTEIBHOE TpaBJICHHE
HOJTYITPOBOJHUKOB.

25. @OTOIIAEKTPOXUMUS KOJUIOUAHBIX MOTYIPOBOAHUKOB M CyCIIeH3ui. MexaHu3m
(OTO3EKTPOXUMUUECKUX ITPOLIECCOB B MUKPOT€TEPOr€HHBIX CUCTEMAX.

26. DNEeKTpPOHHbIE BOJIHOBbIE (PYHKIMHM B IOJYINPOBOJHUKOBBIX KJacTepax.
Oddextsl  KBaHTOBaHUS.  BiusgHue  pa3MepoB  Ha  ONTHUYECKHE U
(OTO3EKTPOXUMUYECKIE CBOMCTBA.

2. OCHOBBI METOJI0B IPUTOTOBJICHUSI MUKPOT€TEPOT €HHBIX CUCTEM.

28. DOTOAIEKTPOXUMUYECKUE TMPOIECChl B CHCTEME MOIYNPOBOIHUK-YACTHIIBI
MeTasa.

29. Ilpeobpa3oBaHyie COTHEUHON SHEPTUU B XUMUUYECKYIO U JIEKTPUUECKYIO.

30. Knaccudukarus (HOTOIEKTPOXUMUUYECKUX DJIEMEHTOB ISl MPeoOpa3oBaHUs
COJIHEYHOM dHepruu. [IpuHIuI 1elcTBUs 3JIEMEHTOB PETEHEPATUBHOIO TUIIA.

31.  OcHOBHBIE  XapaKTEPUCTUKU  (POTOIIEKTPOXHUMHUYECKOIO  IJIEMEHTA.
DOTO3JEKTPOIN3 BOJBI U €0 OCHOBHBIE ITPOOJIEMBI.

32. ®DOTO’IEKTPOXUMHUYECKHE CHUCTEMbl C JBYMS IOJYIPOBOJHUKOBBIMU
AJEKTPOJIaMHU.

33. CoBpeMeHHbIE TEHJAECHUUN pa3BUTHS (OTOAEKTPOXUMHUYECKUX
npeobpazoBaTesell COTHEYHON YHEPTUH.

34. ®OTOIAEKTPOXUMUYECKUH U DJIEKTPOXUMHUUECKUNA CUHTE3 MOJIYIIPOBOJHUKOB.
35. DNeKTpoocakJeHUE IUICHOK W HAHOCTPYKTYp MOJYIPOBOJHUKOB. BrIOOp
HOTEHIUAJIOB U 3JIEKTPOIUTOB OCAXKICHUS.

36. IlonyuyeHne NOJTUKPUCTAIUIMYECKUX U SMIUTAKCUATBHBIX IJICHOK.

377. DNEKTPOCHUHTES MOIYITPOBOAHUKOBBIX XaJIbKOI€HUOB.

38. DIEKTPOCHUHTES3 B MOPUCTHIX AIEKTPOJAX.

39. [Ipeamet HOTOITEKTPOXUMHH TOTYIPOBOTHUKOB.

40. DneMeHTbl GU3UKHU MOTYTIPOBOIHUKOB.

41. CTpyKTypa MOHOKPHUCTAILJIOB.



42. Bupapl NOpOBOJAUMOCTH  TOMYNPOBOAHUKOB.  DHEPreTHUECKHE  30HBI
MTOJTYIIPOBOTHUKA.
6.4. Ixk3aMeHAIlHOHHBIE BONPOCHI
(aK3aMeH He NPpedyCMOmpeH)

6. YYHEBHO-METOANYECKOE OBECIIEYEHUE JUCIHHAIIJIMHbI
7.1 OcHOBHas JiUTEpaTypa

1. Kymxos X.b., Ilypor H.MU., Bunmmwxera M.K. @OyHKIMOHAIbHBIE
MOKPBITHUS U3 PACIUIABICHHBIX CoJiel, yaeoHoe mocodue, 2016. — 100 c.

2. CrenanoB B.II. OcHOBHBIE BONPOCHI 3JIEKTPOXUMHUH PACIUIABICHHBIX COJIECH.
ExarepunOypr: PUO YpO PAH [O. pec.]

3. DIEeKTpOXUMHUs PaACIUIaBICHHBIX coJiel [DNeKTpOHHBIN pecypc]: ydeOHO-
Metoaudeckoe mocooue/ FO.I1. 3aiikoB [M Ap.].— DJIEKTPOH. TEKCTOBBIC
nanubie.— ExatepunOypr: Ypanmbckuii ¢enepanbHbiii yHuBepcuter, IbC
ACB, 2014.— 88 c— Pexxum JOCTYTIA:
http://www.iprbookshop.ru/68317.html.— 5BC «IPRbooks»

4. KoHTpolsibHbBIE 3a7]aHusl U TECTHI IO Kypcy « TeopeTnueckast 3J€KTPOXUMUSD)
[DNeKTpOHHBIN pecypc|: METOANYECKHUE YKa3aHus/ — DIIEKTPOH. TEKCTOBBIE
nanuble.— Kazanp: KazaHckuii HanuMOHAIBHBIA — HCCIEAOBATEIHCKUM
TexHojornyeckui ynmsepcurer, 2015.— 44 c.— Pexum pgocryna:
http://www.iprbookshop.ru/63690.html.— 5BC «IPRbooks»

7.2. lonoiHUTEIbHAA JIUTEpaTypa
1. DnexTpoxuMuyeckass KpUCTAJUIM3ALMsI METAJUIOB U CIUIaBOB. — M.: SHyC
- K, 199 c.
2. MertamnoBenenue nokpeituii. — M.: CII Matepmer Unxuaupunr, 1999. -
296c.
3. 3aiixkoB IO.IL, Ilypos H.M., Cy3nansueB A.B. BricokoremneparypHas
anekTpoxumus Kaimbuusa. — ExarepunOypr: PUO YpO PAH, 2013. — 200 c. [On.

pec.]

7.3. UHTEepHeT-pecypchbl
. CnpaBounas npaBoBasi cucrema «I'apant». URL: http://www.garant.ru.
2. CnpaBounas mpaBoBasi cuctema «Koncymprantllmroc». URL: http://www.
consultant.ru
npogeccuoHabHble NOUCKOBbIE CUCTNEMDL:
3. IMonHorexkcroBas 0Oa3za JaHHBIX ScienceDirect: URL: http://www.
sciencedirect.com.

[EEN

Bupryansnsie mpubopsi (virtual instruments) - KOMIBIOTEpHBIE TPOTPAMMBI,
UCTIONHSIONIME, C TOMOIIBI0 KOMIIBIOTEpA W OTHOCHTEIHHO HECIOKHOTO
o0opynoBanus (aHaJOTO-IUGPOBBIX U ITM(POAHAIIOTOBBIX TpeoOpazoBaresie,
JATYMKOB W WCIOJHUTEIBHBIX YCTPOWCTB), (DYHKIMH Pa3TIUYHBIX TPUOOPOB.
BupryanbHbie mpuOOphl HCIOIB3YIOT KaK IS 3aMEHbI OOBIYHBIX PUOOPOB, TaK H
JUTSL peaTn3aliii YHUKAIbHBIX U3MEPEHUMN, SISl KOTOPBIX HET OOBIYHBIX MPUOOPOB.



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

BuptyanbHubie npubopsl B (PU3MKO-XUMHUYECKOM JKCIIEPUMEHTE MOYKHO

HaiiTh Ha caite: http://pdeis.at.tut.by/
baszvi 0annwvix

JI1st caMOCTOATENbHOM, MHIWBUIYAIbHON paOOThI, MOATOTOBKU MIPOEKTHBIX U
HCCIEA0BATEIbCKUX pabOT MO TMEJarorMueckoil MpPaKTUKE PEKOMEHAYETCs
UCIIONIB30BaTh JJICKTPOHHO-OMOIMOTEUHYIO CUCTEMY (pecypchl HH(GOPMAITMOHHOTO
nentpa ®I'bOY BO KBI'Y obecneunBaromuii 1O0CTyI K pSAAY MEXIYHAPOIHBIX
W31aTeNILCTB U 0a3 JaHHBIX:

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

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

3. OBC «KoncyabTant cryaenra» (http://www.studentlibrary.ru)

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

7.4. MeToau4yecKue yKa3aHusi K J1a00paTOPHbIM 3aHATHAM
(He npedycmMompeHo no yueOHoOMy NiaHy)

7.5. MeTrogu4eckne yKa3aHusl 10 IPOBEICHHUIO Pa3JIMYHBIX Y4eOHBIX
3aHATHH, K KypCOBOMY NPOCKTHPOBAHUIO U APYTMM BHIAM CaAMOCTOATEIbLHOM
padoThI

Memoouueckue ykazanusa K NPAKmMu4ecKum 3aHamuiam

[IpakTrueckue 3aHATHS TIPEACTABIAIOT CO00M 0CO0YI0 OpMY OpraHu3aIuu
y4eOHOro mpoiecca, B XO0J€ KOTOPOro CTYAEHT JOJDKEH MPUOOPECTH YMEHMS
noJlyyaTb HOBBIE Y4eOHbIE 3HAHUS, WX CHCTEMATU3UPOBAThH, OIEPUPOBATH
0a30BbIMM  TOHATUSIMH W TEOPETUYECKUMH  KOHCTPYKUHSAMU  y4eOHOM
JTUCLUUIUIMHBI, pelllaTh MO3HABATEIbHbBIC 3a/1a4M; JOTUYHO BHICTPAaUBATh YCTHBIC U
MUCBMEHHBIE TEKCTHI. lleNbl0 MPaKTUYECKUX 3aHATHH SBISETCS MPHOOPETEHUE
CTyICHTaMHU HOBBIX 3HAHWUW, YyMEHUW U HABBIKOB, HEOOXOIUMBIX IS
npoeccuoHaNbHOMN IEITEIbHOCTH, PA3BUTHE Y HUX T'YMAHUTAPHOT'O MBIIIJICHUS U
WHTEJUIEKTYabHBIX CIIOCOOHOCTEH Kak CpeJCTBAa WHAWBHUAYaJIHbHOTO OCBOCHUS
yuyeOHOM AuciuIuiMHbl. Bce 3To0  TpeOyeT TInATeNbHOW MOATOTOBKM K
NPAKTUYECKUM 3aHATUsAM. [Ipy MOATOTOBKE K MPAKTUYECKUM 3aHATHUSIM CIEIYeT
MCITOJIb30BaTh BCIO PEKOMEHIOBAHHYIO JINTEPATYPY, PA3MEMICHHYIO Ha OyMaKHBIX
U 3JIEKTPOHHBIX HOCUTENAX. BHavae oOydarommmcs HeoOXOAMMO 03HAKOMUTHCS
C TUIAHOM MPAKTUYECKOTr'0 3aHSATHUSI, 3aTEM MPOUYUTATh TEKCThl PEKOMEHIOBAHHOM
JIUTEpaTypbl U HAUTH WHGOPMAIMIO, HEOOXOMUMYIO JIJII MMCHhbMEHHOTO OTBETa Ha
MOCTaBJICHHBIE BOIIPOCHL.

Oco00€e MeCTO B CTPYKTYpE MPAKTUIECKOTO (CEMUHAPCKOT0) 3aHATHUSI UMEIOT
yuyeOHbIE  JOKIaAbl WM pedepaThl, KOTOpPHIE TO3BOJAIOT  CTYACHTaM
IPOJIEMOHCTPUPOBATh  3HAHUA W YMEHMS, CBS3aHHBIE C  TBOPYECKOH
CaMOCTOSITEJILHOCTBIO, U B TIEPBYIO OYepe/lb, YMEHUS YNTATh U MIOHUMATh y4E€OHbIC
Y Hay4YHBIE TEKCThI, CHCTEMaTU3UPOBATh U KOHIENTYAIN3UPOBATh, COAECPKAIIUECS
B HUX 3HaHHUS B COOTBETCTBUM C OMNPEACICHHBIM QIrOPUTMOM. [ OTOBACH K
JOKJIaAy, Hajg0 MPOYUTATh PEKOMEHJOBAHHYIO JIUTEPATypy U COCTaBUTH ILIAHBI
NPOYUTAHHBIX TEKCTOB, YTO IIO3BOJIAT COCTAaBUTh IUIaH Jokiana. Ha ocHose
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nokinana numyres pedeparsl. O0s13aTeIbHBIM YCIOBUEM MOJATOTOBKH pedepaToB
SIBJISIETCS] MCTIOJIb30BAHUE JIOMOJIHUTEIILHON JIUTEPATYPHI.

Memoouueckue ykazanusa Kk camocmoamenvHoii padome.

CamocrosiTenbHas padoTa CTYJIEHTOB, MIPEIYCMOTPEHHAs YYECOHBIM TUIAHOM
B 00beMe 57 yacoB OT 00OIIero KoJIM4YecTBa 4acoB, JOKHA COOTBETCTBOBATEL OoJice
rIyOOKOMY ~ YCBOGHHIO  M3y4aeMoro  Kypca,  (GOpMHpOBaTH  HaBBIKH
UCCJIEIOBATEIHCKOW pabOThl U OPUEHTHUPOBATH CTYJICHTOB HA YMEHHUE MPUMEHSITh
TEOPETUUECKHE 3HAHUS Ha TMpaKTHKe. 3aJaHusi I CaMOCTOSTEJbHOW padoThl
COCTABJSIIOTCS MO pazfeinaM M TemMaM, [0 KOTOPbIM HE MPEeayCMOTPEHBI
ayIUTOPHBIE 3aHATUA, JMOO TpeOyeTcss JONMOJHUTEIBRHO MpopadoTaTh M
IpPOaHAIM3MUPOBATh PACCMATPUBAEMBIl MpernoaaBaTeeM Marepuan B o00beMe
3aIaHUPOBAHHBIX YACOB.

Opranuzanusi camoCTOSITENbHOW PadOThl CTYJEHTOB OCYIIECTBIISIETCS IO
TPEM HaIPABIICHUSIM:

* OIIpe/IeNICHUE TEJIH, IPOTPaAMMBI, TUIAaHA 33JIaHUS WU PAOOTHI;

* CO CTOpPOHBI MpernojaBaTessl CTYJEHTY OKa3bIBaeTCs MOMOIIb B TEXHUKE
M3ydeHUs MaTepuaia, MOA00pe JUTEPATyphl IS O3HAKOMJICHUS W HAIUCAHUS
KypcoBoii paboThl, pedepara;

KOHTPOJIb YCBOCHHMSI 3HAHUM, MPUOOPETEHUS HABBIKOB IO JUCIUIUIMHE,
OLICHKA BBIMIOJHEHHOW KOHTPOJIBHOM U KYpCOBOU pabOTHI.

@DopMBbI CaMOCTOSTENBHON PabOThl CTYAEHTOB - 3TO MUCbMEHHBIE PabOTHI,
U3Y4YEHUE JTUTEPATypbl U MIPAKTHUECKAS JIEITEIbHOCTbD.

CaMocCTOSITeIbHOE HM3YYEHHE JIUTEepaTypbl MOXHO MOJpa3/eIUuTh Ha
OTJICJIHHBIE BUJIBI CAMOCTOSATEIHLHON paOOTHI:

o n3ydeHue 6a30BOM JTUTEPATYPHI - YUEOHUKOB U MOHOTpa(uii;
M3y4YEHUE JTOTIOJIHUTEIHHOM JINTEPATYPHI;

MEPUOANYECKUX U3IaHUM,
CHEIUATM3UPOBAHHBIX KHUT, TPAKTUKYMOB,;
KOHCIIEKTUPOBAHHUE U3YUEHHBIX HICTOYHUKOB.

Camocmosmenvnas paboma SBISAETCS OJHUM U3 BHIOB yueOHOU
NESTENbHOCTH 00YyYarolIMXcs, CIOCOOCTBYET Pa3BUTUIO CAMOCTOSITEIbHOCTH,
OTBETCTBEHHOCTH M OPraHMW30BAHHOCTH, TBOPYECKOI'0 TMOAXOJAa K PEIICHHUIO
npobsieM y4eOHOro u npodhecCuOHATBLHOTO YPOBHS.

CamocrosiTenbHast paboTa MPOBOIUTCA C LIETBIO:

O O O O

o CUCTEMATHU3aLUH U 3aKPEIJICHUS NOJyYEHHBIX TEOPETUUECKUX 3HAHUMN
Y MIPAKTUYECKUX YMEHHUH 00y4aroluXcCs;

o yrayOJIeHUS U PACUIMPEHUSI TEOPETUYECKUX 3HAHUI;

o (opMHUpOBaHUSI YMEHUI UCIIOJIb30BAaTh CHEIUAIBHYIO JIUTEPATYPY;

o pa3sBUTHSL ~ [O3HABATEJIbHBIX  CIIOCOOHOCTE U aKTUBHOCTH
00y4aroUMXcs: TBOPYECKON MHUIIMATUBBI, OTBETCTBEHHOCTH U OPraHU30BaHHOCTH;

o (OpMHUpOBaHUS CAMOCTOSITENIBHOCTA MBIIUIEHUS, CHOCOOHOCTEN K
CaMOPa3BUTHIO, CAMOCOBEPILIEHCTBOBAHUIO U CAMOPEaIN3aliy;

o pPa3BUTHSA UCCIIEIOBATEILCKUX YMEHUN.

AynutopHas camocTosiTelnbHas paboTa MO Y4eOHOW AMCIUIUIMHE Ha
y4eOHBIX 3aHATHUSAX O] HETIOCPEJACTBEHHBIM PYKOBOACTBOM IMPENOAaBATENs U IO



ero 3amanuio. BHeaynuTopHas camocTosTelbHas paboTa BBIMOIHSIETCS IO
3aJIaHUIO MpernoaaBarelis 0e3 ero HemoCpPeICTBEHHOI O y4acTusl.

Buner 3amanuii g BHEAYIUTOPHOM CaMOCTOATENBHOM pabOThl, HUX
COZIEpKaHUe U XapakTep MOI'yT MMETh BapHaTUBHBIA U JAUQPPEpeHLINPOBAHHBIN
XapakTep, YYMUTHIBaTh CIHEHUPUKY HU3y4aeMOll  y4yeOHOM  AMCIUIUIMHBI,
UHAMBHUyaJIbHbIE OCOOCHHOCTH 00YyYaroIierocs.

KonTpons caMmocTosiTennbHOM pabOTBl M OLIEHKAa €€  pe3yJbTaToB
OpraHMu3yeTcsl Kak eIMHCTBO ABYX (hopm:

- CAMOKOHTPOJIb M CAMOOLIEHKA 00Yy4aroIerocs;

- KOHTPOJIb U OLICHKA CO CTOPOHBI MpernogaBaTesl.

Opranusys camMOCTOSATENbHYI0 padoTy, HEOOXOAMMO TOCTOSIHHO 00y4aTh
CTYJIEHTOB METO/IaM Takoi paboThl. [lakeT 3amanuii 1711 CaMOCTOSITEIBHON PabOTHI
clenyeT BbIIABAaTh B HAyajle CEMECTPA, OMNPEAEIUB MPEACIbHbIE CPOKH HX
BBIMIOJIHEHUSI W ClIa4yd. 3aJaHus JJIi CaMOCTOATEIbHOM paboThl >KelaTeabHO
COCTaBJISITh U3 0053aTEIbHON U (paKyIbTaTUBHON YacTel.

Opraauzanyss ¥ OCYIIECTBICHUE KOHTPOJIS 3HAHUM CTYJIEHTOB IO pa3leiy
«CamocTodaTenpHasi paboTa» MPOBOAMTCA BO BHEYpouHOW (opme Mo cucreme
ompoca, 0Oecel, OpraHM3allud © TPOBEIECHUU KOHTPOJIBHBIX paboT W
KOJUIOKBUYMOB, @ TakKe€  [JONOJIHUTEIIbHOMY  HW3yYEHHUIO  COAEpPKAHHS
MEePUOJNYECKUX U3JaHUI 1O TPOOIeMaM U3Yy4EHHUsI TaHHOW JUCIUILIAHBI.

Oo0Opa3oBaresibHbIE TEXHOJOT MU

JIns peanuzanuy MoO3HABATEIBHOW M TBOPYECKOW AKTMBHOCTH CTYIEHTOB B
y4eOHOM MpolIecce UCIONb3YIOTCSI COBPEMEHHbIE 00pa30BaTebHbIE TEXHOJIOTUH,
JIAIONIMe BO3MOYKHOCTH TMOBBINIATH KAa4eCTBO oOpa3zoBaHusa, Oonee 3¢hGHEeKTHBHO
UCTIOJIB30BaTh yueOHOE BpPEeMS M CHIDKATh JOJI0 PENpOAYKTUBHOU IESATEILHOCTU
y4yalluxcsi 3a CYeT CHIDKEHUS BpPEMEHH, OTBEICHHOTO Ha BBIOJHEHHUE
CaMOCTOSITETIbHOM pabOTHI.

bonmpioe  BHUMaHWE  YAENSETCS  HWCIOJB30BAHWUIO  COBPEMEHHBIX
MEeAarori4ecKuX TEXHOJOTHi, OCHOBAHHBIX Ha WCIOJB30BAHUU TEPEIOBBIX
WHHOBAI[MOHHBIX  TEXHOJOIM B  MpenojaBaHuu  AucuMiuidHbl.  [lof
WHHOBAI[MOHHBIMU METOJaMU B BBICIIEM MPOPECCHOHATILHOM 00pa30BaHUU
MOHMMAIOTCSI  METOJbl, OCHOBaHHbIE Ha  HCIOJB30BAaHUU  COBPEMEHHBIX
JOCTKEHU HaykKu U WHGOPMAIMOHHBIX TEXHOJOTHM B oOpazoBanuu. OHH
HaIpaBJIeHbl HA MOBBIIICHUE KaueCTBA MOJATOTOBKU MyTEM Pa3BUTHS Y CTYIACHTOB
TBOPYECKHX CIOCOOHOCTEH ¥ CaMOCTOSITENILHOCTH (METOABI MPOOJIEMHOTO W
IPOEKTUBHOTO OOYUEHHS, MCCIEI0BATEIIbCKUE METOJbl, TPEHUHIOBbIE (OPMBI U
T.J.).

Hcnonb30BaHNE COBPEMEHHBIX MHHOBALMOHHBIX TEXHOJIOTMH B Y4eOHOM
IIPOLIECCE TTO3BOJISIET:

- coyeTaTh BBICOKYIO HKOHOMHYECKYI0 3S(PPEKTUBHOCTH U THUOKOCTh
y4eOHOTr0 mpoliecca;

- IIMPOKO UCIIOJIb30BaTh NH(OPMAIIMOHHBIE PECYPCHI B yUeOHOM IPOLIECCE;

- CYIIECTBEHHO PACIIUPUTh BOZMOXHOCTH TPAAUIIMOHHBIX POpPM 00yUeHHUS;

- TTIO3BOJISIET PeaTM30BaTh HOBBIE 3 (EeKTUBHBIE POPMBI O0yUEHUS.



PaboThl 110 BHEOPEHUIO U HCIOJIB30BAaHUIO COBPEMEHHBIX MHHOBALIMOHHBIX
TEXHOJIOTUH 00YUEHHUS MPOBOAATCS B HECKOIBKUX HAIIPABJICHUSX

- CO3[JaHUE COBPEMEHHOr0 y4eOHO-METOJUYECKOro OOecreueHus: yueOHoro
mporecca M COBEPIICHCTBOBAHME OpraHM3alMy y4yeOHOro Ipolecca IyTeM
BHEJPEHUE HOBBIX TEXHOJNOTHMH OOy4deHHs, B TOM YHCIE IUCTAHIIMOHHBIX
oOpa3zoBatenbHbIX TexHonorui (OT);

- NpPOrpaMMHO-TEXHHYECKOE oOecreueHue y4eOHOoro mporecca ¢
UCTIOJIh30BAaHHEM COBPEMEHHBIX TEXHOIOTUN 00YyUeHNUS;

- noBwimenne kBampuranuu [IIIC u YBII B o6mactu paspaboTku
COBPEMEHHOT0 y4eOHO-METOJUYECKOTO OOECTIeUeHUs U HCIIOJBb30BAHUS HOBBIX
TEXHOJIOTUN 00y4YEHUS;

HNHHOBalMOHHBIE METO/IBI, UCIIOIb3YEMbIE B 00pa30BaTeIbHOM MPOIIECCE:

1. Ucnonbs3oBaHue MHPOPMALIMOHHBIX PECYPCOB U 0a3 3HAHUH.

2. TlpumeHeHHE 3JEKTPOHHBIX MYJIbTUMEAUMHBIX Y4eOHHUKOB U y4eOHBIX
MOCOOUIA.

3. OpueHTauuss COAEp)KaHUs Ha JIydlllM€ OTEYECTBEHHbIE U 3apyOeikHbIE
aHAJIOTH 00Pa30BaATEIbHBIX IPOTPAMM.

4. TlpumeHeHne MpeanpUHUMATEIbCKUX UIEH B COACPKAHUH KYPCOB.

5. Hcnonp3oBaHue npoOIeMHO-OPUEHTUPOBAHHOTO MEXIUCHUIIMHAPHOTIO
MOJIX0/a K U3y4EHUIO HAYK.

6. [IpuMeHeHne aKkTUBHBIX METOAOB O0YUEHHUs, «KKOHTEKCTHOIO OOyYEHUs» U
«00y4EeHHUs Ha OCHOBE OIIBITA».

7. Vcrionb3oBaHME METOAOB, OCHOBAHHBIX HAa HM3YUYEHHUHM MPAKTUKH (case
studies).

8. Hcnonb3oBaHMe MPOEKTHO-OPTaHU30BAHHBIX TEXHOJIOTUNA OOydeHus
paboTe B KOMaH/Ie HaJl KOMIUIEKCHBIM PELICHHUEM MPAKTUYECKUX 3a1a4.

Bce 5T0 mo3BoisieT CTyAeHTaM — OpraHuM3oBaTh M MPOBOJWTH HAy4YHO-
UCCIICIOBATENbCKYIO JIEATEIBHOCTh M TPEAIOoJIaraeT BBIMOJTHEHHE pPadoT TIo
U3YU4ECHHBIM pa3iefiaM W UWHTepecaM, a TakKe TNPOSBICHUIO TBOPYECKUX
CHOCOOHOCTEN U CaMOCTOSITEIBHOCTH CTY/IEHTOB.

IHenaroruyeckue JlocTuraemsle pe3yJibTaThl
TEXHOJIOT MU
[IpoGnemHOe 0OyueHue Coznanne B yd4eOHOM IeATENHHOCTH TPOOJIEMHBIX
CUTYalun u OpraHu3anus aKTUBHOM

CaMOCTOSITEJILHOM JAESATEIbHOCTH CTYJIEHTOB MO HX
pa3pelieHuio, B  PE3yJbTaT€ YEro MPOUCXOIUT
TBOPUYECKOE  OBJAJCHUE  3HAHHUSIMH, YMEHUSMH,

HaBbIKAMU, pPa3BUBAIOTCS MBICITUTEbHBIC
CIIOCOOHOCTH.

Pa3zHoypoBHEBOE Y  mpenomaBarenisi  TMOSIBISETCS  BO3MOXHOCTH

oOydeHue moMoraTh ci1aboMy, yIeNsSTh BHUMAaHUE CUIHLHOMY,

PCATNIYCTCH KCJIAHUC CUJIBHBIX YUAIIUXCA 6BICTpee n




rIyO’ke TpoABUTATBCA B oOpa3oBaHuu. CHIIBHBIC
yJal[uecs YTBEP)KJAIOTCS B CBOMX CIIOCOOHOCTSIX,
ciabple  TMOJY4YalOT  BO3MOXHOCTh  HCIBITHIBATh
YU4E€OHBIA YCIIeX, MOBBIIIAETCA YPOBEHb MOTHBAIIUU
VUCHBSI.

[IpoexTHBIE METOJIbI
00ydeHUS

PaGora mo gaHHOW METOAWKE AT BO3MOKHOCTH
pa3BUBATh WHIUBUTyaJIbHBIC TBOPYECKHUE
CIIOCOOHOCTH CTY/ICHTOB, Oonee OCO3HAaHHO
MOJXOANTh K MPO(PECCHOHATBHOMY M COLMAILHOMY
CaMOOIIPEICIICHHUIO.

llccienoBaTenbckue
METO/IbI B 00Yy4eHUU

JlaeT BO3MOXHOCTb CTYACHTaM CaMOCTOSITEIbHO
MOTOJHAT, CBOM 3HAHWA, TJIyOOKO BHHKAaTh B
M3y4aemMyl MpoOjieMy | TMpeanonaratb IMyTH €€
pellieHusi, 4YTO  BaXHO TNpu  (HOPMHUPOBAHUU
MUPOBO33pEHUS. OTO BAXKHO JUIA  OIpEAENCHUs
WHUBUTYaJbHOM TPAeKTOPUM PA3BUTHUSI KaXKJIOTO
CTYJEHTA.

Pacimupenune Kpyrosopa, pa3BUTHE I103HABATEIbHOU
NEeATENbHOCTH, dhopmupoBanue ONPEAECICHHBIX
YMEHHII U HaBBIKOB, HEOOXOJMMBIX B MPaKTUYECKON
e TeIbHOCTH, PAa3BUTHE OOLICY4YEOHBIX YMEHHH W
HAaBBIKOB.

Texnonorus
MICITOJTb30BAHUS B
00y4eHHUH UTPOBBIX
METOJI0B: POJICBBIX,
TICITOBBIX, M JIPYTUX BHJIOB
00 y4JaroIINX UTP
OO0yueHue B
COTPYIHUYECTBE

(komMaHaHAs,  TPyNIOBas
pabora)

COTpyAHUYECTBO TPAKTYETCS Kak HUJes COBMECTHOM
Pa3BUBAIOLIEH JEATENBHOCTH B3POCIIBIX u
MoApoCcTKOB, CyTh MHAUBUIYAIBHOIO TOAX0/Ia B TOM,
qTOOBl HWJATA HE OT Y4YeOHOro mpeamera, a oOT
IMIMYHOCTH K MNPEAMETY, UATH OT TEX BO3MOXKHOCTEW,
KOTOPBIMH ~ pacIloyiaraeT  CTYAEHT,  NPUMEHATH
[CUXOJIOrO-TIEIArOTMYECKUE TUATHOCTUKHU JTUYHOCTH.

J{uCTaHIIMOHHBIE [[pumeHeHue MH(POPMAIIMOHHBIX u

00pazoBaTebHbIC TEJIEKOMM YHUKAIITMOHHBIX TEXHOJIOTUH npu

TEXHOJIOTHH OIOCPEI0OBAHHOM (HA PACCTOSIHUM) WJIM HE TOJHOCTHIO
OIMOCPEIOBAHHOM  B3aUMOJICHCTBUHM OO YUYarOIIErocs
[MO3BOJISIFOT Pa3BUBATh WHIWBHUAYAIbHBIE TBOPUYECKHE
CIIOCOOHOCTH  CTYIEHTOB, HaydyuThb HX 0OoJjee
OCO3HAHHO  TMOJXOJUTh K  MPOQeCcCHOHATLHOMY
CaMOOMPEIETICHHUIO.

310poBBecOEperaromme Hcnonw3oBanue JTAHHBIX TEXHOJIOTUH

TEXHOJIOTUH [MO3BOJISIFOT ~ PAaBHOMEPHO  BO  BpEMsS  3aHSTHUA

pacIpCaACIATh PAa3JINIHBIC BHUABI SaHaHHﬁ, ucpcaoBaTb

MBICIIUTEIILHYIO ~ JEATENbHOCTh C  (DU3HYECKOH,




OIpEeNEeNATh BpeMs IOJa4d CJIOXKHOIO Yy4eOHOro
MaTepuajia, BBLACIATb BpeMs Ha  IMPOBEIACHUE
CaMOCTOSITEJIbHBIX PpabOT, HOPMATHBHO NPUMEHSAThH
TCO, 4YTO pAaeT IONOXKUTEIBHBIE pE3yIbTaThl B

00 y4YCHUMU.
CucrteMy MHHOBAalMOHHOU dopmupoBaHUe MEPCOHUPUIIMPOBAHHOTO yUETa
OLIEHKH «TIOPT(OITIHO» NTOCTUKECHU N CTyIEHTa KaK UHCTPYMEHTA
[1€1arOrn4eCcKou NOIEPKKHU COLIMAJIBHOTO

CaMOOIIPCACIICHHA, OIPCACICHUA TPACKTOPUHU HHIMB.
Pa3sBUTHUA JIMIHOCTH.

B yuebHOM mpolecce HCHONB3YIOTCS AKTHBHbIE W HWHTEPAKTHBHBIE
(popMBbI TIPOBEACHHS 3aHATHUN: JOKIAAbl C MPE3EHTALMEH, aHAIN3 MPE3CHTAlUU
COBMECTHO CO CTYAEHTAaMHM, 3alllUTa aBTOPCKUX IIPOEKTOB,  PpELICHUE
CUTYAI[MOHHBIX 3a/a4, pa300p KOHKPETHBIX CHUTYyaIlMil MO TeMaM, BCTPEYHU CO
CHELMATIUCTAMH B 00J1aCTH (PU3NMUECKOM KYJIBTYPhI U CIIOPTA.

KomnboTepHasi cUMYJsAIMsA: B KOMIIBIOTEDHOH CpeAe C IOMOIIBIO
MMEIOIIMXCSA  NPOTPAMMHBIX  CPEACTB  MOJACIHPYETCA Ta  WIM  UWHAad
npogeccruoHanbHasg (TEXHUYECKas, DSKOHOMHUYECKass WM UHas) CUTyauus,
npobiema WM 3aaada, mojenb. Ha 3Toll ocHOBe oTpabaThiBaeTcs HpPUHSATHE
TEXHUYECKUX WM  yhpaBieHYeckux pemeHuid. Ilpm 3ToM  Tpedyrorcs
CaMOCTOATENbHBIA MOUCK M MpopadoTKa MHPOpPMALMK M0 OTAEIbHBIM BOIPOCaM
TEOPETHUYECKOIO0 Kypca, KOHCYJNbTAMU IPENOAABATEINSA, B3aUMOJCHUCTBHE C
COKYpPCHUKaMH, CO3/IaHH€ TBOPUECKUX IPYIII ¢ pacnpenaeneHnemM GyHKIUA U Tp.

MHTepaKTUBHbIE BUAEONEKLUUN C CUHXPOHHbIMM chaiigamu (UBCC)
npeAHasHayYeHbl A4N1A NOBbIWEHNA KavyecTsa U 3pPeKTUBHOCTM 06yyeHua 3a cuer
obecneunBaemoro MMmu BbICOKOro KoadpduumneHtTa nepesaym nesarormvyeckoro
BO34eNCTBUA, OKa3blBaeMOro Ha CTY,eHTOB npenopasaTenem.

WNutepaktuBHOE OOydYe€HHE OCHOBAHO Ha TMPSIMOM  B3aHUMOJIECHCTBUU
CTYJEHTOB CO CBOHMM OIBITOM M OIBITOM CBOMX Jpy3€H, TaKk Kak OOJBIIMHCTBO
MHTEPAKTUBHBIX YIIPAXKHEHUH 00palliaeTcs K ONbITY CAMOI0 y4aIlerocs.

AKTHBHBIC (POpMBI 00y4YeHHsI: T/I€ YydalllHecs SBISIIOTCA ‘‘CyOBEKTOM™
oOyuyeHus, BBINOJHSIOT TBOPYECKHE 3a/JaHUsA, BCTYNalOT B JUAIOT C
npenogasareneM. OCHOBHBIE METOABI 3TO TBOPUYECKHE 3aJaHMs, BOIPOCHI OT
CTYZIEHTA K IIPENOAABATEIIO0, U OT IIPENOAABATENS K CTYICHTY.

IlaccuBHble ¢opMBI 00y4YeHHsI: T[J€ CTYICHTbl BBICTYIIAIOT B POJIH
“00beKkTa” 00y4YeHHUs, KOTOpbIE IOJHKHBI YCBOMUTH M BOCIPOM3BECTH Marepuad,
KOTOPBIA MEPENacTCsd MM MPENOoJAaBaTEIeEM - HCTOYHUKOM 3HaHUW. OCHOBHBIE
METOZBI OTO JIEKLHs, YTEHUE, OIIPOC.

7. MartepuajbHO-TeXHUYECKOe o0ecnedeHne TUCIUILTUHbI
8.1. JIeKUMOHHBIE 3aHATHUSA:
* AyauTOopuH, OCHAIlEHHBbIE MYJIbTUMEIUMHON ammapaTrypoil (IMPOEKTOp, SKpaH,
KOJIOHKH, KOMITBIOTEP/HOYTOYK).



* JIekIIMOHHBIE ayUTOpUH (JOCKa, MEJl, yKa3Ka)

8.2. IlpakTuueckue/ceMUHApCKUE 3aHATHUS: AYIAUTOPUH, OCHAILECHHBIE
MYJIbTUMETUUHON anmnapaTypoun (mpoexTop, JKpaH, KOJIOHKH,
KOMITIbIOTEp/HOYTOYK). O60pynoBanue Ha 0aze maboparopuil HHCTUTYyTA. Y 4eOHO-
METOJMYECKHE MaTepuanbl B  3JEKTPOHHOM  (QopMe, MPEeayCMOTpPEHHBIE
MH(OPMAIIMOHHO-TIOUCKOBOM  cucTeMoit  yHuBepcuteta «UHpopmarusa s
CTYJEHTOB.

[Mponyktet MICROCOFT (Desktop Education ALNG LicSaPk OLVS
Academic Edition Enterprise); nmoamucka (Open Value Subscription) Ne V 2123829
Kaspersky Endpoint Security Cranmaprabeiii Russian Edition Ne nunensun 17EO-
180427-050836-287-197; AltLinux (Amet O6pa3zoBanue 8) Ne AAA.0252.00;
Academic MathCAD License; ITpoxykret AUTODESK, apxuBatop 7z, ¢aiinoBsbrii
menemkep Far Manager, Adobe Reader (cBoOoHOE pacpocTpaHeHHE).

JUnst CTYAEHTOB C OIPAHMYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI CO3/IaHBI
CHEeLMAJIbHBIE YCIIOBUS JUId MOJNY4eHHs oOpas3oBaHus. B memsix noctymHocTH
MOJIyYEHHsI  BBICIIEr0 00pa3oBaHus 1O  0Opa30BaTelIbHBIM  IPOrpaMMam
MHBAIMAAMM M JIMUAMH C OrPAHMYEHHBIMH  BO3MOXHOCTSIMH  3J0POBBS
YHUBEpPCUTETOM oOecnieunBaercs: 1. AnbTepHaTUBHOM Bepcuei oQUIMAIBHOTO
cailta B cetn «MHTepHer» nmns cnaboBuasaumx; 2. [lpucyTcTBHe accUCTEHTA,
OKa3bIBAIOIIEro O0yyarouieMycs He0OXOANMYIO TOMOILb; 3./[71s1 THBAIMIOB U JIHI]
C OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3JI0POBbS MO CIIyXy — AYOJIMpPOBAaHUE BCIYX
COpaBOYHON HMH(pOpPMALMM O paclUCaHUU Y4YEOHBIX 3aHATUH; oOecnedeHue
Ha/JISKALMMU 3BYKOBBIMU CpPEACTBaAMU BocIpou3BeaeHus uHpopmauuu; 4. s
WHBAJIUAOB U JIMI C OTrPAaHUYEHHBIMH BO3MOXHOCTSIMU 30POBbS, HMEIOLIUX
HapylIeHUs  ONOPHO-ABUIAaTEJIbHOIO  amnmapara,  CO3JaHbl  MaTEepHAIBHO-
TEXHUYECKUE YCJOBHsSI OOECIEeUrBaIOIIME BO3MOXKHOCTH O€CHpensTCTBEHHOT O
J0CTyna O0y4JaroIuXcsi B yueOHbIE MTOMEIIEHNs, OOBEKTY MUTAHMS, TyaJE€THbIE U
Apyrue TOMEIICHUs YHHMBEPCUTETa, a TakKe TMpeObIBaHUs B yKa3aHHBIX
MOMEMICHUIX (HAJIMYME PACUIMPEHHBIX ABEPHBIX MPOEMOB, MOPYYHEH W JIPYrux
MPUCIIOCOOICHUM ).



JInuct usmenenuii (JlonmostHe Hmi)
B pado4y0 mporpamMmy no AMCHUIIMHE
«DIIEKTPOXUMHUSI TTOTYIIPOBOTHUKOB»
1o HanpasieHuto noaArotoBku 04.04.01. «XNUMUA»
Ha 2022/ 2023 y4ueOHbI# TO1

Neo AnemeHT (NyHKT) PN MNepeyeHb BHOCMMbIX MpumeyvaHne
N3MeHeHUM (AoNONHEHUN)

OOcyxaeHa 1 peKOMEHI0BaHa Ha 3aceJlaHuu Ka(eapbl HCOPraHHYCCKON U
(bU3UYECKON XUMUH

poTOKOJ Ne OT « » 2022 r.

3aBenyronuii kadeapoit X.b. Kymixos
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