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HEJA U 3AJAYHN OCBOEHMS JTUCHUITJINHBI

eab ocBOeHMA TMCIUIIJIMHBI:

3aKJTIOYACTCS B HW3YYCHHHM CTPYKTYPHl TOJYIPOBOJHUKA W IPOIECCOB
AJIIEKTPOHHOTO OOMEHA, KOTOPHIC MPOTEKAIOT HAa €r0 MOBEPXHOCTH B PacTBOpPAx
AJIEKTPOTUTOB.

3agauu u3y4yeHusi TUCIUTINHBI:

- opMupoBaHHEC TOHUMAHKS 3aKOHOMEPHOCTEH MPOIIECCOB, MPOTEKAIOIINX
B (DOTODJIEKTPOXMMHUECKHUX  MpeoOpa3oBaTelisiX  COJHEYHOM  DHEpruw,
doTokaranuzaTopax, pu AIEKTPOOCAKICHUH u DIICKTPOCUHTE3E
TOJTYIIPOBOTHUKOB, MOJTyYCHUH MOJIYTPOBOJTHUKOBBIX ~ TE€TEPOCTPYKTYD,
(GYHKIIMOHUPOBAHUH CUCTEM 3alTUCH MH(POPMAIIHH.

- WUCIIOJIb30BAaHUE METOJIOB DJECKTPOXMMHUHU I (U3HKO-XUMHUECKOU
UACHTH(UKAIIUKA TTOJIYIIPOBOJHUKOB (MAacCCHUBHBIX OOBEKTOB, TOHKUX ILJICHOK H
HAHOPA3MEPHBIX YaCTHUI]) M ONPEICICHUS WX OCHOBHBIX 3JIEKTPOPU3HUICCKUX
XapaKTePUCTHUK.

B nanHOM Kypce 0co00e¢ BHUMAHHE YICISICTCS OCBEUICHUIO OTICIbHBIX
AIIEKTPOXUMHUYECKUX BOIPOCOB, KOTOPbIE HMMECIOT (PYHIaMEHTaJIbHOE 3HAuYCHUE,
TaKUX KakK, TPHPOJA OJJICKTPOJHOTO IIOTEHIMAla W €ro paclpeiciicHHe Ha
reTepoTrpaHulle MOJTYITPOBOTHUK-3JICKTPOJIHT, MEXaHU3MBI nepeHoca,
doToreHepaniui W  TPOCTPAHCTBEHHOTO pa3felieHHs HOCUTEIeHd TOKa B
MOJYTIPOBOAHUKOBBIX AIEKTPOXUMUYECKUX CUCTEMAX.

1. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII BO

HMucuunuaa  b.1.B.JIB.03.01  «OnekTtpoxumusi  MOIYIPOBOIHUKOB)
oTHocuTcs K Onoky 1 pazgena Jucrumaunael mo Beioopy b1.B.JIB. 03.01 s
U3y4eHHs: B 3 CeMecCTpe CTydeHTaMu 2 roja oOydeHHs N0 MarucTepCKOM
nporpamMme «IIEKTPOXUMHUSI.

JUist  yCHeNHOTO OCBOEHHUS JUCHMUIUIMHBI HEOOXOAMMBI HadalbHbBIE
(BXOQHBIE) 3HAHWS, YMEHHS M KOMIIETEHIIMM CTYJEHTa MO CIEIYIOIIUM
TUCHUIIIIMHAM: 0OIasi M HeopraHudecKas XuMmus, (pu3udeckas M KOJUIOWUTHAS
XUMUSI, TEOPETUIECKAsI U BEICOKOTEMIIEpaTypHasl DJIEKTPOXUMHUS.

VYkazaHHBIC CBSI3W JAaHHOW JUCHUIUIMHBI JAIOT CTYJIEHTY CHCTEMHOE
MPEACTAaBICHUE O KOMIUIEKCE M3Y4YaeMbIX JUCHUIUIMH B COOTBETCTBUH C
oOpa3oBaTeIbHBIMH  CTAaHAAPTAMH, YTO OOECMEYMBAET COOTBETCTBYIOIIUMA
TEOPETUUYECKUN YPOBEHb U MPAKTUUYECKYIO HAMIPABIEHHOCTh B CUCTEME OOYUYECHHSI.

2. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA JUCIHUIIJIMHBI

N3yuenue JTUCUUTUTAHBI MO3BOJIUT OBJIAJIETh CIEeAYIOIIUMHU
npo¢eCCUOHATBHBIMU KOMIIETEHIIUSIMU

- MIOHMMAaHUEM POJIM €CTECTBEHHBIX HAYK (XMMHUHU B TOM YHCIIE) B BEIPAOOTKE
Hay4yHoro MupoBo33penus (ITK-2);

B pesynbrare 0ocBoeHUS TPOrpaMMbl Kypca CTYACHT A0JKEeH 3HATD:



- TEOPETUYECKHE OCHOBBI pacHpe/esieHus CKaukoB NOTEHIMajla Ha
reTeporpaHule NOJyIPOBOAHUK/IJIEKTPOIINT;

- 3(Qdekrpl,  00yCIOBIEHHBIE  MNPOCTPAHCTBEHHBIM  3apsAIoM B
MOJIYIPOBOJHUKOBOM 3JIEKTPOJIE;

- BOTIPOCHI TEOpHH, KOHCTPYKIIUHU u KJIacCH(PUKAIIIU
doToanekTpoxumMuueckux npeodpaszopateneit (OIII) conneuHoit sHepruy;

- (akTopsbl, BaUsAOmUE Ha 3PHekTUBHOCTH padboThl OII1 1 ocobeHHOCTH UX
MPAKTHYECKOTO UCTIOIb30BaHUS;

- OTJIMYUTENIbHbIE YEepPThl M XapaKTEPUCTUKH OCHOBHBIX IPEICTABUTENCH
COJIHEYHBIX 3JIEMEHTOB [IEPBOT0, BTOPOTO U TPETHETO MOKOJICHUS;

- (U3MKO-XMMUYECKHE METOJbl JKCIEPUMEHTAIBHBIX  HCCIIEIOBAHHM
MOJTYTIPOBOHIUKOBBIX OOHEKTOB.

B pe3ynbpTaTe OCBOCHHSI TUCIUTUIMHBI CTYICHT A0JI2KeH YMETh!

- WCTOJBh30BaTh METONBI JJIEKTPOXMMHU JJI OINpPEACICHUS OCHOBHBIX
ANIEKTPOPU3NIECKIX XAPAKTEPUCTHK MOTYIMPOBOJHUKOB (IIUPUHBI 3alpEHICHHOM
30HBI, KOHIICHTpAIIMM OCHOBHBIX HOCHTENled TOKa, UGG Y3UOHHON IITMHBI
AJIEKTPOHOB U JBIPOK, MOTEHIIUATIOB MIIOCKUX 30H U Jp.);

- IPOBOJIUTH OLICHKY (bOTOKOPPO3MOHHOM CTaOMIILHOCTH
MIOJTYIIPOBOJHUKOBBIX MATEPHAIIOB B PAa3MYHBIX pacTBOpax M TpejiaraTh
pa3nyHbIC BAPUAHTHI UX 3aIUTHI;

- pemiath yueOHbIE U MCCIEA0BaTENbCKUE 3a]]aul Ha HaX0XK/I€HUE OCHOBHBIX
xapaktepucTuk ®OII 1 ux 3aBUCUMOCTD OT Pa3INUHBIX (AKTOPOB;

- aHAJIM3UPOBATh METOAMKH pa3paboTku u uccienoBanus OOII;

- OPUEHTHPOBATHCS B EPCIEKTUBAX U TEHACHIMIX MUPOBOTo pbiHKa OII1.

B pe3ynbTaTe 0CBOCHMSI TUCIUIUIMHBI CTYAEHT JOJDKEH BJIA/IeTh:

- HaBbIKaMU JUIsI U3YYEHHUsI 3aKOHOMEPHOCTEN MPOLECCOB, MPOTEKAIOIINX B

(OTOINEKTPOXUMUYECKUX npeoOpazoBaTeNsIX COJIHEUHOM SHEPIUH,
doTokaranuzaTopax, npu ANEKTPOOCAKICHUU u AIIEKTPOCUHTE3E
HOJIYIIPOBOJAHUKOB, MOJIyYEHUHU MOJTYIIPOBOJHUKOBBIX reTEPOCTPYKTYD,

(G YHKIIMOHUPOBAHUHU CUCTEM 3alUucH HHGOPMAIIUH,

- METOJlaMU DJIEKTPOXUMUH I (UBHKO-XUMUYECKONW HICHTU(DUKAITUN
MOJIYIIPOBOJTHUKOB (MACCHUBHBIX OOBEKTOB, TOHKHX IUICHOK U HaHOPa3MEPHBIX
YaCTHII) U OTPEICTICHUS UX OCHOBHBIX IEKTPOPUINIECKUX XapAKTEPUCTHUK.

3. COAEPXAHUME U CTPYKTYPA IUCHUIIJINHBI
4.1. Conepxanue pa3iejioB IMCIUIIHHBI

Ne
Haumenos
pa3 dopma
aHue Conep:xanne pasaena
e TeKyllero KOHTPOJIA
a pasnena
1 2 3 4
llpeomem u 3adavu 21eKMpoOXUMUU | KOJULTOKBUYM (K);
Breenue NOJIYNPOBOOHUKOB. OcoOeHHOCTH | pyOSKHBIH  KOHTPOJIb
3JIEKTPOXUMHUYECKOTO u | (PK);
(OTOAIEKTPOXUMUYECKOTO tectupoBanue (T)




skcriepuMeHTa. OCHOBHBIE BOIPOCHI
IPOrpaMMbl, MOHATHUSA, UCTIOJIb3YEMBIE
B Kypce. TpeOoBaHus K sueiikam,

3JIEKTPOJIUTAM, AIEKTPOJAM u
HMCTOYHUKAM W3JTy4YEHUSL.
Pexomennyemas mureparypa.
DIIEKTPOABIIKYIIAs cuJia
Pazgen 1. P yman,
AJIEKTPOXUMHUYECKONM  CUCTEMBI  H
IIpupooa »
CRQUKO 3JIEKTPOJIHBIN MOTEHIIUAT.
N — TepMoanHamMuueckoe OMHUCAaHUE | KOJUIOKBUYM (K);
. 4 g | PIEKTPOXHMHUUECKOTO  PaBHOBECHS. pPYOCXKHBIH  KOHTPOJIb
["anbBaHKU-TIOTEHIIAA. VpaBuenue | (PK);  tectupoBanue
epanuyax
130 Hepucra. Usmepenue snextponsbix | (T)
]g?bag MMOTCHIIUAJIOB. JIBOMHOM
' JJIEKTPUYECKUM CJIIOM Ha TBEPIBIX
AJIEKTPOJIAX.
DJIEMEHTBl 30HHOW TEOPUU TBEPIBIX
Tell. Banentnas 30Ha, 30Ha
MPOBOAUMOCTH, 3alpellieHHas 30Ha.
Pazten 2 Ypoenb @epmu u pyHkius depmu.
" | [lToBepXHOCTHBIE 3JICKTPOHHBIE
Obwas
cavaxmepy | COCTOTHIA: PaBHOBecHBIE
cmpu a P KOHIICHTpPAllMM HOCHUTEJEH TOKAa B | KOJJIOKBUYM (K);
nomvnpogo | NOYIPOBOJHHKAX N- ®W p-Tuna | pyOeKHBI KOHTPOJIb
()Hu); 0]; | IPOBOZUMOCTH, cooctBennbix | (PK);  TectupoBanue
nonynpoBoaHukax. Ilepenoc 3apsioB | (T)
mamepuano
. U3 TOJYyNpPOBOJAHHWKA Ha YaCTHIIHI,
' a7copOUpOBaHHBIC HA TIOBEPXHOCTH B
pacTBopax 3JIEKTPOJIUTOB.
OIyKTYUPYIOIIUE YPOBHM DSHEPTUU
OKHUCJIUTEJIEH W BOCCTAHOBUTEJIECH B
MIOJISIPHOM CpeJie.
Pacnipenenenne ckaduka mnoTEHIMAIA
Ha reTeporpaHuLIe
Paznen 3. | HOJyIpOBOJTHUK/IIICKTPOJIHUT.
Obnacmo DddexTsi, 00yCIIOBIICHHBIC
npocmpanc | TPOCTPAHCTBEHHBIM 3apsIoM.
pOCp POCTD P KOJJIOKBUYM (K);
meennoco | JlebaeBcKkas JUIMHA JKPAaHUPOBAHUS 5 o
o (LD) OB (Lsc) PYOEKHBI  KOHTPOJIb
JapAad »  IHHpuHa 1 (PK);  rtectupoBaHue
(OI13) 6 | MoTeHIAI MJIOCKHUX 30H (T)
NOJYNPOo6o | MOTYNPOBOJHUKOBBIX AJIEKTPOJIOB
OHUKe. (Efb). dakTopsl, onpenessronme T
BEJIMYUHBI. [TocTpoenue
SHEPreTUYECKOU IAATPAMMBI
KOHTaKTa MOJTYIIPOBOJHUK-




ANEKTPOJINT. 3aKkpeneHue
SHEPreTUYECKUX 30H Ha MOBEPXHOCTHU
HOJYIPOBOAHUKOBBIX  3JIEKTPOJOB.
3akperneHue YPOBHS Depmu.
DNEeKTPOXUMUYECKOE  ONpenesieHue
Lsc, Efb u xoHieHTpanuy OCHOBHBIX
HOCHUTEJIeW TOKa. YpaBHeHue Mortra-

[loTTKH. 3apsoKeHue €MKOCTHU
JBOMHOIO  DJIEKTPUUYECKOTO  CIIOS.
OKBHUBAJICHTHBIE JIEKTPUYECKUE
CXeMbl  JJI1  TpaHULBl  paszaena
NOJIYITIPOBOJHUK — pacTBop
AIEKTPOJIUTA.

Paznen 4.
Domoasnex
mpoxumuye
cKue
npoyeccol
Ha
NOBEPXHOC
mu
NOJIYNPO8O
OHUKOBBIX
971eKMpPOooo
8.

JlelicTBre cBETa HA MOIYNPOBOJIHUKH.
Paznenenue ¢dorozapsmos B OII3.
YpaBuenue ['aptHepa. POTOTOK U
dboTonorenHuan. KBaHTOBBIN BBIXOA
dotoTroka.  DOTOMONAPUZALMOHHBIE

U3MEPCHUSI. CriekTpanpHas
3aBUCUMOCThH doToTOKA u
dboTonoTeHIMaNA.

DOTORIEKTPOXUMHUYECKOE
ONpeJIeICeHHe THUMa MPOBOJUMOCTH
MOJIYIIPOBOHUKA, NOTeHIIUaa
TUTIOCKUX 30H, HIUPHUHBI 3alpeieHHOM
30HHI, nudy3noHHOM JUTUHBI
HEOCHOBHBIX HOCHUTEJICH TOKa,
KOHIIEHTPAIIMK OCHOBHBIX HOCHUTEJEH
Toka. CrieKTpalibHasi CEHCUOMITU3AITUS
(OTOINEKTPOXUMUYECKUX MPOIECCOB.
CencuOunmzanus KpacuUTeIsAMH B
pactBope. CymnepceHCHOMIN3aTOPBI.
Cencubunuzanuss  OpUMeECSIMH B
MOJTYIIPOBOTHUKE.
DOTOREKTPOXUMHUIECKUE TIPOIECCHI

B MOJIYIIPOBOAHUKOBBIX
TETEPOCTPYKTYpax.
DOTORNEKTPOXUMHUUECKOE TOBEICHUE
AHU30TUITHBIX u U30THUITHBIX
reTeponepexo/10B.
DOTOIIEKTPOXUMHUYECKAS
MUKPOCKOIUS MOBEPXHOCTH
TFETEPOr€HHBIX MOJYIMPOBOAHUKOBBIX
3JIEKTPOJIOB. [Tpoueccsr

(boTOMHTEPKATSLIUU u

KOJIJIOKBUYM (K);
pPYOEXKHBIM  KOHTPOJIb
(PK);  TectupoBaHue

(T)




b oTONCUHTEPKATISALINH.

Kunernueckuit 51
TEPMOAMHAMUYECKUN TOAXOA TMpHU
paccMOTpeHUd  (POTOKOPPO3UOHHOMU
Pasten 5 npoOJIEMBI. Koppozuonnoe
" | moBeneHue BOKHEHTITNX
@omoxkopp KOJJIOKBUYM (K);
MOJIYTIPOBOAHUKOBBIX AJIEKTPOIOB M
03Ul pYOEXKHBIA  KOHTPOJIb
(OKCUIHBIX, XaJIbKOTEHUTHBIX,
NOJIYNPo8o (PK);
AIlIBV,  »snemMeHTHBIX ©  Ap.).
OHUKO8. tectupoBanue (T)
DOTOKOPPO3UOHHOE MOBEJICHUE
CJIOUCTBIX TOJYNPOBOAHUKOB. [lyTH
PEeAOTBPAIICHUS dboTOKOppO3UH.
CBeTOUYBCTBUTEILHOE TpaBJIeHUE
MOJIYITPOBOTHUKOB.
Mexanu3m (POTOITEKTPOXUMUUECKUX
Pasten 6 IPOIIECCOB B MHUKPOTETEPOTEeHHBIX
@omoaﬂeK. cucTeMax. OJEKTPOHHBIC BOJHOBBIC
OIS GYHKIIMK B TOJYIPOBOJTHUKOBBIX
Ké; roudns | CACTEPaX. DOddexTsl KBaAaHTOBAHUS. | KOJUIOKBUYM (K);
. Bnusinue pa3mepoB Ha ONTHYECKHE U | pYOSKHBI  KOHTPOJIb
OGO doTosnexTpoxumudeckue cpoiictpa. | (PK);
dyu):c 01; y OcHOBBI MeTOIOB  mpuroToBieHHs | TecTupoBanue (T)
cvenersup. | MAKPOTETEPOTEHHBIX CUCTEM.
Y " | ®OTO’NEKTPOXUMHUUECKHE TPOIECCHI
B CHUCTEME MOJYIPOBOIHUK-YACTHUIIBI
MeTaa.
Kiaccudukanus
(OTOINEKTPOXUMUYECKUX DIEMEHTOB
UL TpeoO0pa3oBaHUS  COJIHEYHOM
Pasten 7 SHEPTUM. [TpuHIMIT JIEHUCTBUA
IToeod a3o' AJIEMEHTOB PEreHepaTUBHOIO THIIA.
. 5{ uep OcHoOBHbIE XapaKTEPUCTUKHU
. | GOTORIEKTPOXUMUUYECKOTO DIIEMEHTA.
COJIHeYHOoU KOJUJIOKBUYM (K);
@DOTOIIEKTPOAU3  BOABI U €rO >
SHepeuu 8 pyOEXKHBII  KOHTPOJIb
OCHOBHBIE pPOOJIEMBI.
Xumuyecky . (PK);
DOTOCTUMYIIUPOBAHHBIA DJIEKTPOJIN3
10 u tectupoBanue (T)
onexmpuue | BORPL DOTORIEKTPOXUMUUYECKUE
CKVIO P CHUCTEMBbI C TIBYMSI
VIO MOJTYTIPOBOAHUKOBEIMU DJICKTPOaMHU.
CoBpeMeHHBIE TEHACHIIUN Pa3BUTHS
(OTOAIEKTPOXUMHUUECKUX
npeoOpazoBaTenei COJTHEUHOM
SHEPIuMu.
Paznen 8. | BbiOOp MOTEHIIMATIOB U 3JIEKTPOJIUTOB | KOJUIOKBUYM (K);




Domosnexk | OCaKICHUA. ITonyuenue
mpoxumuye | HTOTUKPUCTAIUINIECKUX u
CKUll U | SIUTaKCHATBHBIX TUICHOK.
anexmpoxu | icmonp3oBaHNe MOANOTEHIIUATHHOTO
Muyeckuu | OCaXICHHUS (underpotential
cuHmes deposition) ATOMHBIX CJIOEB
NOTYNPO6O | DIIEMEHTOB (MeTamnoB u
OHUKOB. XaJIbKOTEHOB) ISl 3JIEKTPOCHHTE3a

Dnexmpooc | MOTYIPOBOTHUKOBBIX

asrcoenue XaJIbKOTEHUJIOB. DJICKTPOCHHTE3 B
NJeHOK U | TIOPUCTBIX DJICKTPOaX.

HAHOCMPYK
myp
NOYNPOBO
OHUKOB.

pYOEXKHBIA  KOHTPOJIb
(PK);  TectupoBaHue

(T)

4.2. CTpyKTypa IMCUMILINHBI
Pacnpenesnenue BUI0OB y4eOHOH padoThl M HX TPYAOEMKOCTH B 4acax
Tabnuua 2. O0mas TpyJ0eMKOCTh TUCIMILIMHBI COCTABISAET 3 3aYETHBIC €TUHUIIBI

(108 ).
Bz paGors! TpyaoeMKkocTh, 4aCcOB / 3a4ETHBIX €IMHHUII
3 cemecTp BCEro
O01ast Tpy10eMKOCTh (B Yacax) 108 108
KonTakTHas pabora (B yacax): ol ol
Jlexyuonnvie 3anamus (J1) 17 17
IIpakmuueckue 3anamus (113) 34 34
Jlabopamopnwvie pabomut (JIP)
CamocrosiTeibHass padora (B 57 57
yacax):
CamocTosTenbHoe U3y4yeHue 24 24
pa3neson
CamomnoaroroBka (mpopaboTka u
MTOBTOPEHUE JIEKIIMOHHOTO
Marepuana u Martepuaa
Y4eOHUKOB M YYEOHBIX TOCOOUA, 33 33
MOATOTOBKA K  Ja0OpaTOpHBIM
3aHSATHUAM, KOJUIOKBUYMaM,
pyOeKHOMY KOHTPOJIIO | T.1.),
IlonroToBka m MPOXOKIECHUE
MPOMEXKYTOUYHOU aTTeCTALNHU
Bun NPOMEKYTOYHOM
aTrecTallNu i ’ aer




4.3. JlekiMOHHBIE 3AHATHSA

pas-
aena

Haunmenosanue

2

Ilpeomem u 3adauu s1exmpoxumuu noaynpo8ooruxos. OCoOEHHOCTH
ANEKTPOXUMHUYECKOTO M (POTORICKTPOXUMHUYECKOTO DKCIEPUMEHTA.
OCHOBHBIC BOIIPOCHI TPOTPAMMBbI, TOHSTHS, HCIIOIB3yeMbIe B Kypce.
TpeOGoBanusi k suelikam, 3JIEKTPOJIUTAM, DJICKTPOJaM W HCTOYHUKAM
u3nydeHns. PekoMeHyeMas aureparypa.

Ilpupooa  ckaukoeé nomewyuara Ha epaHuyax pasoera  Qas.
DNEKTpOABWKYIIAs CUia DJIEKTPOXUMUYECKOW CUCTEMBI M DJIEKTPOAHBIN
noTeHuuan. TepMOAMHAMUYECKOE OIKUCAHUE DJIEKTPOXUMHUYECKOTO
paBHOBecus. l'anpBanu-noreHuuan. YpasHenue Hepncra. M3mepenue
AJIEKTPOJIHBIX MOTEHUHUAIOB. /IBOMHON 3JIEKTPUYECKUM CIIOW HA TBEPABIX
JIEKTPOAAX.

Obwas xapaxmepucmuxa nouynpo8oOHUKOBbIX MAMEPUALos. IIEMEHTHI
30HHON TEOpUU TBEPIbIX Te. BajieHTHast 30Ha, 30Ha MPOBOAUMOCTH,
3ampelnieHHass 30Ha. YpoBeHb @Depmu u  pyHKuug ~ Depmu.
IToBEpXHOCTHBIE ANEKTPOHHBIE COCTOSIHUA. PABHOBECHBIE KOHLIEHTPALIMU
HOCHUTENEN TOKa B MOJYNPOBOJHMKAX N- WU pP-THNA MPOBOJUMOCTH,
COOCTBEHHBIX MOJTYNPOBOAHUKAX. [lepeHoc 3aps0B U3 MOIYIPOBOJHUKA
HAa YacTHIIbl, aJCcOpOMpOBaHHBIE HAa TOBEPXHOCTH B PpacTBOpax
aeKTpouTOB. DIyKTyHpyrolmue YpOBHU HHEPIMM OKUCIUTENEH U
BOCCTAHOBHUTEJIEW B MOJIIPHOMN CpeEJIE.

Obaacme npocmpancmeennozo 3apaoa (OI13) 6 nonynpogooHuxke.
Pacnipenenenue CKayKka MOTEHIINAIA Ha reTeporpaHulle
MOJIYTIPOBOIHUK/IJICKTPOJIUT. DddexTsl, 00yCIIOBJICHHBIC
POCTPAaHCTBEHHBIM 3apsiaoM. JlebaeBckasi mimuHa dkpanupoBanus (LD),
muprHa OII3 (LSC) m moTeHuMasn MIOCKHX 30H MOJYNPOBOAHUKOBBIX
anektponoB (Efb). ®akropel, omnpeaensiompe STH  BEIMYMHBI.
[TocTpoenue sHEpreTUUecKOW auarpaMMbl KOHTAKTa IOIYMPOBOIHUK-
ANEKTPONHUT. 3aKperUieHHe DJHEPreTHYEeCKUX 30H Ha MOBEPXHOCTH
MOJYIIPOBOAHUKOBBIX  AJIEKTPOJOB. 3aKkpemieHne ypoBHS Depmu.
DnekTpoxumudeckoe onpeaenenue Lsc, Efb n koHmenTpanum ocHOBHBIX
HocuTenel Toka. YpaBHeHue Mortra-lloTTkH. 3apskeHue €MKOCTH
JBOMHOTO  DJIEKTPUYECKOTO CJOS. OKBHBAJICHTHBIE DJICKTPUUECKUE
CXEMBI JJISI TPaHUIIBI pa3/iesa MOJYIPOBOIHUK — PACTBOP IEKTPOJINTA.




domosnekmpoxumuieckue npoyeccwi Ha noeepxHocmu
NOJYNPOBOOHUKOBLIX DNIeKMPOo008. JIeicTBHE CBETa HA MOIYIPOBOIHUKH.
Paznenenue dorozapsno B OII3. YpaBuenue ['aptHepa. DOTOTOK U
¢oronorenman. KBantoslit Beixoa ¢porotoka. DoTomonspuzanioHHbIe
u3Mepenus. CriekTpajibHas 3aBUCUMOCTh (POTOTOKA M (hoTomoTeHIMAaNa.
DOTOIIEKTPOXUMHUECKOE ONpelefieHe  THMa  MPOBOIUMOCTH
MOJTYTIPOBOJHUKA, MOTEHIMANa TUIOCKUX 30H, HIMPUHBI 3alpenieHHON
30HBI, JUGGY3UNOHHON JIWHBI HEOCHOBHBIX  HOCHTENEH  TOKa,

KOHIICHTPAllMM ~ OCHOBHBIX  HOCHUTEJNEW  TOKa. CnekrpanbHas
CEeHCUOMIHU3aIUs (b OTORNEKTPOXUMHUYECKHUX IIPOIIECCOB.
Cencubunuzanus kpacurensiMu B pactBope. CynepceHCHOUTU3aTOPHI.
Cencubunmzanus MPUMECSIMU B MOJIYNPOBOJTHUKE.
POTOINEKTPOXUMHUUECKUE MPOLECCHI B MOJTYTIPOBOIHUKOBBIX
rerepocTpykrypax. @OTO3IEKTPOXUMUYECKOE MOBEACHUE aHU30TUITHBIX
u W30TUITHBIX reTepOIepexo/I0B. DOTOINEKTPOXUMHUYECKAS

MUKPOCKOMHUSI  TOBEPXHOCTH  TE€TEPOTEHHBIX  MOJYHPOBOIHUKOBBIX
251eKTpo10B. IIponiecchl poTOMHTEPKATISAMU U POTOIEUHTEPKAISALIUU.

DomoKkoppo3usi NOIYNPOBOOHUKOS.

Kunernueckuii M TEPMOAMHAMUYECKUNA TOAXOJ MPU PACCMOTPEHUU
doTokoppo3roHHON TpobsieMbl. Koppo3noHHOE MOBeIeHEe BayKHEHIITNX
MOJIYIIPOBOAHUKOBBIX  JJIEKTPOJIOB  (OKCHAHBIX, XaJbKOT€HHHBIX,
AIIIBV, sneMeHTHBIX U 1p.). POTOKOPPO3UOHHOE MOBEICHUE CIOUCTHIX
MOJIYIIPOBOJHUKOB. [Tytn MpEeNOTBPAICHUS boTOKOppO3HH.
CBETOYYBCTBUTEIBHOE TPABJIEHUE MOJTYNIPOBOJHUKOB.

DomosneKkmpoxumus KOAIOUOHBIX HOTYAPOBOOHUKOS U CYCNEeH3ULL.
Mexanu3Mm QOTOINEKTPOXUMUYECKUX MPOIIECCOB B MUKPOTETEPOT€HHBIX
cuctemMax. DJEKTPOHHBIC BOJHOBBIE (YHKIIMU B TOTYMPOBOJHHUKOBBIX
kinactepax. Dp@exTsl KBaHTOBaHUsA. BrnusHue pazMepoB Ha ONTUYECKUE
151 (OTOINEKTPOXUMHUYECKUE CBOMCTBA. OcHOBBI METOJIOB
IIPUTOTOBJIEHUSI MUKPOT€TEPOr€HHBIX CUCTEM. DOTOIIEKTPOXUMUUECKUE
IIPOLECCHI B CUCTEME MTOITYIPOBOJHUK-YACTHIIbI METAJLIA.

IIpeobpaszosarue conHeuHol dHep2UL 8 XUMUYECKVIO U DJIeKMPULECK)IO.

Knaccuduxanus (b OTOINEKTPOXUMUYECKHUX AIIEMEHTOB TUISt
npeoOpa3oBaHusl COJTHEYHOW JHEpruu. [IpuHIMI JEHCTBUSA 3JIEMEHTOB
pereHepaTUuBHOIO TUIIA. OcHoBHbIE XapaKTEPUCTUKHU

(OTOINEKTPOXUMHUYECKOTO dJIeMEHTa. (DOTOANEKTPOIN3 BOABI U €T0
OCHOBHBIE TMp00JieMbl. DOTOCTUMYJIHUPOBAHHBIA 3JEKTPOJIU3 BOJBIL.
DOTONIEKTPOXUMUYECKUE CHCTEMBI C JABYMs NOJYNPOBOJIHUKOBBIMU
ANEKTPOJAMM. CoBpeMeHHbIE TEHJICHIIUH pa3BUTHSA
(OTOINEKTPOXUMUYECKUX PEOOPa30BaATENCH COTHEUHON YHEPTHUH.




Domosnexmpoxumuieckuil u INEKMPOXUMUYECKULL cunmes
HONYNPOBOOHUKOS.  DNeKmpoocasxcoenue NIeHOK U HAHOCMPYKMYp
HONYNPOBOOHUKOS.

Beibop moTeHIHMAnoB W DNEKTPOIMTOB ocaxaeHus. llomydenue
NOJMUKPUCTAJUIMYECKAX H OIUTAKCHANBHBIX IJICHOK. MCIronb30BaHue
NoJANOTeHIMaIbHOrO ocaxaeHus (underpotential deposition) aToMHBIX
CIIOEB 3JIEMEHTOB (METaNIOB M XaJbKOT€HOB) JJI 3JIEKTPOCHHTE3a
MOJTYTIPOBOJHUKOBBIX XaJbKOTEHUJOB. ODIEKTPOCHHTE3 B IMOPUCTHIX
AIIEKTPOAAX.

4.3. JIabopaTopHbie padoThI
(He npedycmompeno no yueOHoMy NiIaHy)

4.4 IlpakTHyeckne 3aHATHSA (CEMUHAPBHI)

No No
Tema
3aHATHS |pa3zelia

1 2 3
[Ipenmer w®  3amaud  DJIEKTPOXUMHHU  IOJYIIPOBOJHHMKOB.
[Ipupona ckaukoB MOTEHIMANa Ha TpaHULAX pasaena das.
DNEKTpOABWKYIIasl CHJIa DJIEKTPOXUMHUYECKOW CHUCTEMBI

1-2 1 ANEKTPOAHBIA MOTEHIHaN. TepMOOMHAMHYECKOE OIMUCAHUE
BJIEKTPOXUMHUYECKOTO pPAaBHOBECHUA. JIBOMHOM SIEKTPUYECKUI
CJIOM Ha TBEPABIX JEKTPOIAX.
OO0miast xapakTepUCTHKa TMOJYIPOBOJHUKOBBIX MAaTEpUAJIOB.
DONeMEeHTbl 30HHON Teopuu TBEPABIX Teil. IloBEepXHOCTHBIE
JJIEKTPOHHBIE  COCTOSIHMA.  PaBHOBECHBIE  KOHLEHTpALUU
HOCUTEJIEM TOKa B IIOJIYyNPOBOJAHUKAX N- H©  p-TUIA

3.4 9 IPOBOAMMOCTH, COOCTBEHHBIX MOJYNPOBOAHHUKAX. IlepeHoc

3apsIOB M3 TMOJYNMPOBOJHMKA HA YACTHIIBI, aJcCOPOMpPOBAHHBIC
Ha IIOBEPXHOCTHU B PACTBOPAX BJIECKTPOIUTOB. DIYyKTYUPYIOIIUE
YPOBHM 3HEPIUH OKUCIUTEICH U BOCCTAHOBUTEICH B MOJISIPHOM
cpene.




No

3aHATUA

No

paszznena

Tema

S-7

O6nacth MPOCTPAHCTBEHHOTO 3apsiaa (OI13) B
noJqynpoBoAgHuke. Pacmpenenenue ckadyka TMOTEHLMajda Ha
reTepOrpaAHULIC MOJTYTIPOBOTHUK/IJIEKTPOJIHT. DddexTsl,
00yCJIOBJICHHBIE TPOCTPAHCTBEHHBIM 3apsigoM. JlebaeBckas
anmuHa dkpanupoBanus (LD), mmpuna OI13 (LSC) u noteHmman
IUIOCKUX 30H  IOJIYIPOBOJHUKOBBIX  3jekTpoaoB  (Efb).
dakTopbl, omnpenensome AT BenuuuHbl. [locTpoeHue
SHEPreTUYECKOM  JauarpaMMbl  KOHTaKTa  IOJYNPOBOHUK-
ANEKTPONUT.  3aKperyieHue  JHEPreTMYecKux  30H  Ha
MOBEPXHOCTH MOJIYNPOBOJIHUKOBBIX 3JIEKTPOAOB. 3aKperieHue
ypoBHa @Depmu. VYpaBHenue Mortra-IllorTku. 3apsixenue
€MKOCTH JBOMHOTO 3JIEKTPUYECKOTO CJO0sl. DKBUBAJICHTHBIC
ANEKTPUYECKHE CXEMBI JJI TPAHMIIBI pa3jiesia MOITYIPOBOIHUK
— PacTBOP DJEKTPOJIUTA.

8-11

@DOTORICKTPOXUMHUYECKUE  TPOIECCHl  Ha  MOBEPXHOCTH
MIOJIYIIPOBOJAHUKOBBIX  JJIGKTpoAoB. JlelicTBue cBeTta Ha
nonynpoBogHuku.  Pasnenenue  ¢ortozapsmoB B OII3.
VYpaBuenue ['aptHepa. DoToTok U GoTonoreHnran. KBaHToBbIN
BbIX0A  (ororoka.  DOTOMOJSAPU3ALMOHHBIE  HU3MEPEHHUS.
CrnexTpanbHas 3aBUCUMOCTh (poToTOKa M (HOTOMOTEHIMANA.
DOTORIEKTPOXUMHUYECKOE OMpeesieHne TUla MPOBOAUMOCTH
NOJIYIPOBOAHMKA, TOTEHIIMANa IUIOCKMX 30H, IIUPHUHBI
3anpenieHHo 30HbI, JTUG(PY3MOHHON JIMHBI HEOCHOBHBIX
HOCHUTEJIEW TOKA, KOHLIEHTPAllUM OCHOBHBIX HOCHUTEJIEH TOKAa.
CnextpanpHas ceHcHMOMIM3aIusa  (OTOAIEKTPOXUMHIECCKUX
nporieccoB. CeHcuOunuzanus KpacUTEIsIMH B PacTBOPE.
Cynepcencubunuzaropsl. CeHCHOMIM3AIMS TPUMECSIMU B
noaynpoBogHUKe. DOTOAIEKTPOXUMHUYECKUE TMPOIECCHl B
MOJTYIIPOBOTHUKOBBIX TeTePOCTPYKTYpaXx.
@DOTOAIEKTPOXUMHUYECKOE  TOBEJACHUE  AHW3OTHIHBIX U
U30TUIHBIX  TreTepornepexooB.  DOTOINEKTPOXUMUYECKAS
MUKPOCKOTIUS MTOBEPXHOCTH reTepOTCHHBIX
MOJTYTIPOBOHUKOBBIX AIIEKTPOJIOB. [Ipoueccer
dboTonHTEepKaNIAIUU U (HOTOICUHTEPKATISAIINH.

12-13

DoTOoKOpPpO3HUS IIOJIYIIPOBOJHUKOB. Kunernueckuit 151
TEPMOIMHAMHUYECKHH MOJIX0/]T npu paccMOTpEeHUHN
dboToKOppO3HOHHOW TpoOaemMbl. Koppo3noHHOE mMOBeACHUE
BOKHCHUIITUX MOJTYTIPOBOTHUKOBBIX AIEKTPOIOB.
DOTOKOPPO3UOHHOE TOBEACHUE CIOUCTBIX IOTYIPOBOIHUKOB.
[Tyt mpenorBpamenus Gorokoppo3un. CBETOUYBCTBUTEILHOE
TPABJICHHUE TTOTYTIPOBOTHUKOB.




No

3aHATUA

No

paszznena

Tema

14-15

@DOTORIEKTPOXUMHUS  KOJUIOMAHBIX  MOJYHPOBOJHUKOB U
cycneH3ui. Mexanu3M (QOTO3IEKTPOXUMUYECKUX MPOLIECCOB B
MUKpPOT€TEPOTE€HHBIX  CHUCTEMax. OJEKTPOHHBIE  BOJHOBBIC
(GYyHKUMHM B  MOJYIPOBOJHUKOBBIX KjactepaX. OQPdeKTs
KBAaHTOBaHMs. BnusHue pa3MepoB Ha  ONTUYECKHE H
dotosnekTpoxumuyeckue  cBoMctBa.  OCHOBBI ~ METO/IOB
IPUTOTOBJICHUS MUKPOTE€TEPOTreHHbIX CUCTEM.
DOTORIEKTPOXUMUYECKUE IPOLIECCHI B CUCTEME
NOJIYIPOBOAHUK-YaCTHUIIbI METaJLIA.

16-17

[IpeoOpa3zoBaHre COJHEYHOW DHEPrUUM B XHUMHUYECKYID H
anekTpuueckyr. Krnaccupukanus QPoTOINEKTPOXUMUYECKUX
AJIEMEHTOB I MpeoOpa3oBaHUsS  COJHEYHOW  DHEPrum.
[IpyHUMO ~ OEWCTBUS  DJIEMEHTOB  PETr€HEPAaTUBHOIO  THIIA.
OcHoOBHbIE XapaKTEPUCTUKHU ($OTORIEKTPOXUMUYECKOTO
anemMeHTa. DOTOIIEKTPOIU3 BOJBI U €r0 OCHOBHBIE MPOOJIEMBI.
POTOCTUMYJIMPOBAHHBIN AJEKTPOIU3 BOJIbI.
DOTORIEKTPOXUMUUYECKUE CUCTEMBI c IBYMS
MOJIYIIPOBOHUKOBBIMH ANEKTPOAAMHU. CoBpeMeHHbIE
TE€HJECHLIUH pa3BUTHUSA (b OTOINEKTPOXUMUYECKUX
npeoOpazoBaTeieil COTHEUHON YHEPTUH.

18

DOTORNECKTPOXUMUYECKUN H  JJIEKTPOXUMHUYECKAN CHHTE3
MOJIYIIPOBOJHUKOB. DIEeKTpOOCaXKICHUE MIJIEHOK U
HAHOCTPYKTYp TOJYIPOBOAHUKOB. BBIOOp MOTEHIMANIOB U
ANEKTPOJIUTOB OcaxaeHud. [lonydyeHne MmoIuKpUCTAITNYECKUX
U DIUTAKCHAIBHBIX IUIEHOK. OJEKTPOCHUHTE3 B IOPHUCTHIX
JIEKTPOAAX.

4.5. Kypcogoii npoekT (KypcoBasi padora)
(He npedycmompeno no yueOHoMy niamy)

4.6. CamocTosiTeIbHOE H3yYeHNEe Pa3/ie10B JUCHHILIHHbI

Ne
pasnena

BOHpOCBI, BBIHOCHMBIC Ha CaMOCTOATCIIbHOC U3YYCHHC

1

2

Paznen
1.

lNanpBanu-noreHnuman. Ypasuenue HepHcera. M3mepeHne 3aeKTpOIHBIX
MMOTEHIINAIOB.




BanenTtHas 30H4, 30Ha IMPOBOJMMOCTH, 3allpCHICHHASA 30HA. ypOBCHB

Paznen | ®epmu u pynknus @epmu. Hocurenu Toka B HOJynpoOBOJHUKAX N- U p-
2. tana.  OIyKTyupyrolue  YPOBHM  DHEPrUM  OKUCIUTEIEH U
BOCCTAHOBUTEJIEU B IOJISIPHOMN CpeJiE.
DNEeKTpOXUMUYECKOE oOmpenesneHne u  (akTopbl, ONpEeIeSIoIue
nebaeBckylo  JIiuHY 9SKpaHupoBanHus (LD), mumpuny obnactu
Pasien npocTpancTBeHHoro 3apsaa  (LSC) W mOTeHIMAl — IUIOCKUX 30H
3 HOJYMPOBOIHUKOBBIX AekTpoaoB (Efb). Tloctpoenue sHepreTrueckoi
IarpaMMbl KOHTAaKTa IOJYNPOBOJHUK-IJIEKTPOJIUT. ODKBHUBAJICHTHBIC
ANEKTPUUYECKUE CXEMBbI JUISI TPAaHULBl pas3fena IOJYHPOBOJAHUK —
pPacTBOP JIEKTPOJIATA.
Paznenenue ¢dorto3apsiioB B 00dacTH MPOCTPAHCTBEHHOrO 3apsija.
KBanToBbiii BbIx0oa ¢GoToTOKa. DOTONONSIPU3ALMOHHBIE H3MEPEHUS.
Pasnen @OTOINEKTPOXUMHUYECKOE  ONpPEACICHUE  TUNA MPOBOUMOCTH
4 NOJIyIIPOBOJAHUKA, MOTEHUHANA IJIOCKUX 30H, LIWPUHBI 3alpelleHHON
' 30HbI, JUG(PY3MOHHON JJTMHBI HEOCHOBHBIX HOCHUTENEH  TOKa,
KOHIIEHTPAIIMK OCHOBHBIX HOcuTeneil Toka. CynepceHCHOMIN3aTOpHI.
[Ipoueccol hoToUHTEPKANALUU U (HOTOIEUHTEPKATISLIUH.
Pasnen Koppo3nonHoe mnoBefeHHEe OKCHAHBIX, XalbKoreHuaHwix, AllIBV,
5 ANEMEHTHBIX W  JIp. MOJYNPOBOAHUKOBBIX  3JIEKTpoAoB. Ilytm
' npenoTBpaiieHus Gorokoppos3un. TpaBieHUE NOTYyTPOBOIHUKOB.
Pasnern BJII/IU;IHI/Ie pa3MepoB Ha ONTHYECKHE U  (POTORIEKTPOXHUMHUUYECKUE
6. cBoiictBa. OCHOBBI METOJIOB MPUTOTOBJIEHUS MHUKPOTE€TEPOTr€HHBIX
CUCTEM.
Pasnen OCHOBHBIE  XapaKTEPUCTUKU  (POTOIIEKTPOXUMHUYECKOTO DJIEMEHTA.
7 DOTORIEKTPOIU3 BOJIbI U ero OCHOBHBIE POOIIEMBI.
DOTOREKTPOXUMHUIECKUX MMPEe0Opa3oBaTesieil COMHEUHON YHEPTUU
Paznen
3 DNEKTPOCHHTE3 NOJYIPOBOJHUKOB. DIEKTPOOCAKICHUE TUIEHOK.

4. OueHoYHbIE MATEePHAJBI VISl TEKYIIEro U py0es;KHOro KOHTPOJIS
yCIeBaeMOCTH U MPOMEKYTOYHOM aTTecTAlMU

Tabnuya 6. Ilepeuens oyeHouHviX cpedcmas

Ne HaumeHoBaHmue Kparkas xapakrepucTuka IIpeacrasiienue
OLICHOYHOI'0 OLICHOYHOI'0 CpeacTBa OLICHOYHOI'0
cpeacTsBa cpeacrsa B poHae




1 KomiokBuym CpenctBo  KOHTpOJII,  yCBOEHHs Bompocsl 1o

y4eOHOro marepuasna TEeMbl, pasliesia Temam/pasienam

IUCIMIUINHBI, OPTaHM30BaHHOE KakK JUCIUILTUHBI,

yueOHOe 3aHsATHE IIPE/ICTaBICHHbBIE B
MPUBSI3KE K
KOMIICTCHIIUSAM,
IPeTyCMOTPEHHBIM
PIIJ

2  Tectnl Cucrema CTaHAapTU3UpPOBaHHbIX DOHJ  TECTOBBIX
3aJlaHUM, MO3BOJIAIOIIAs  3alaHUN
aBTOMaTU3UPOBATh npouenypy
WU3MEPECHHS YPOBHS 3HAHUHN U YMEHUH
oOyyJaromuxcs

3 Ilpomexyrtouynas Bompocsl, no3Bossiomue oreHuBatb @OoHA  BOMNPOCOB

aTTecTalus U JTMAarHOCTUPOBATD 3HaHME [JIs 3aUeTa
dakTuueckoro marepuana (6a3oBbIe
noHsTusi,  GakTel)) W yMEHHE
IPABUIIBHO UCII0JIb30BaTh
CHelualbHble TEPMUHBI U TOHSTHS,
0060011aTh (hakTHYeCKHit U
TEOPETUUYECKUN MaTepHral

KoHeuHbIMH pe3yJbTaTaMu OCBOEHUS MPOTPAMMBI JUCHUIUIMHBI SIBISIOTCS
chopMHpOBaHHbIE KOTHUTHUBHBIE JECKPUITOPHI «3HATH», «YMETbY», «BIAJETHY,
pacruca”HbIe 10 OTAEIbHBIM KoMIeTeHIUSAM. DOopMUpOBaHUE 3TUX JECKPUITOPOB
IPOUCXOAUT B TEUEHHE BCErO0 CEMECTpa MO 3TalmaM B paMKax Pas3IM4yHOro BUIA
3aIaHUN U CAMOCTOSITEILHOM pabOTHI.

IIpumepsl 3aJaHN i 1JI IPOBEPKH UTOTOBbIX 3HAHUM

3anaum 1J151 CaMOCTOSITEJILHOTO PellleHu st

1. DIEeKTpONUTUYECKOE OCAXKIICHHE HAa JETANAX LIMHKOBOT'O MOKPBITUS TOJI-
muHONW 18 MK TIpOM3BOAMTCS B CYIb(AaTHOM OIEKTPOJIUTE MPU KATOTHOU
mwiotHoctd ToKa Dk = = 2,0 A/mm2 u Bt = 98%. KakoBa HeoOXommmas
MPOIOJKUTENBHOCTD MPOIECCAa IMHKOBAHUS ?

2. DNEeKTPOJIUTHYECKOE IMHKOBAHUE JIeTajeld OCYIIECTBISIOCH B TeUeHue 22
MUH B ITMAHUCTOM JJICKTPOJIUTE TIpH TUIOTHOCTH ToKa Dk = 3,0 A/am2 co cpegHum
BBIXOJIOM IO TOKY JJisl I[MHKa, paBHbIM 85%. CKOJIBKO IIMHKA OCaXXJaeTcsl Ha
JIeTadu MOBEPXHOCTHIO 2,7 MM2 3a Bpems mpo- necca? KakoBa mpu 3ToM cpeaHsis
TOJIIIMHA [IUHKOBOT'O MOKPBITHS?

3. IIpu 3nEeKTPOIUTHYECKOM KaIMHUPOBAHUU JIETAIH MOBEPXHOCTHIO 1,4 nm2
3a 32 MHH IIPOIECCA OIYYECHO KaAMUEBOE MOKPBHITUE TONIMHON 18 MK. [Ipu 3TOM
Ha Karoje Beiaenunock 37,8 mi H2 (00bem npuBesieH K HOPMaJbHBIM YCIIOBUSIM).
KakoBa BenuumHa BbIXOJa MO TOKY aia kaamusi? Kakoil cuibl TOK ObUT HC-
MOJIb30BaH MPH KaJIMUPOBAHUU JETAIIN?



4. KakoBa MOpOJOJBKUTEIBHOCTh AJIEKTPOJUTHUUYECKOTO OCAKICHUS CIOS
MeJHU TOJNIIMHON 25 MK: a) U3 MEIHO-IIMAHUCThIX BaHH MPU MIIOTHOCTH Toka Dk =
3,0 A/am2 u BeIXOAe mo Toky BT = 75% u 0) U3 CEpHOKHUCIBIX MEIHBIX
anextposutoB npu Dk = 3,0 A/am2 u Bt = 99%?

5. KakoBa npogoKUTENBbHOCTD AJIEKTPOJIMTHIECKOTO OCAXKIACHUS CIO0SI 0JI0-
Ba TOJIIIMHOW 15 MK B CTallMOHApPHBIX BaHHAX: a) U3 CTAHHATHBIX AJIEKTPOIUTOB
pHu KaTogHOM miuoTHocTH Toka Dk = 3,0 A/mM2 u Bbixoae 1o Toky BT = 65%; 0)
U3 cep- HOKUCIBIX 37eKTposnuToB ipu Dk = 4,0 A/nM2 u Bt = 90%?

6. [locne 1y 10MUH KaTOIHOTO OCaXJEHHUS CBUHIIA U3 OOpPTOPUCTOBOIO-
poaHoro anektposuta (cosib cBuHia Bujga Pb(BF4)2) mpu mnotHocTn Toka Dk =
3,0 A/mM2 Ha pneranmud moBepXHOCThbIO 1,2 nam2 ocamguinock 14,7 r cBuHIIA.
Paccuurtath: a) BEIXOJ IO TOKY; 0) 00bEM BBIJICIMBILIETOCS HA JETaId BOJIOPO- 14,
PUBEJICHHBI K HOPMAJIBHBIM YCJIOBUSM; B) CPEIHIOK TOJIIIMHY CBUHIIOBOTO I0-
KPBITHSL.

7. Hanecenne Ha AeTany CJo0sl 30J0Ta TOJIIMHOWM 3 MK HPOU3BOAUTCS B
uaHucToM djekTponute Ha ocHoBe KAu(CN)2 mpu kaTogHO#M TUIOTHOCTH TOKa
Dk = 0,3 A/am2 ¢ BbIxos10M 1o ToKy BT = 70%. PaccuuTaiite npoaomKuTeIbHOCTD
mpoiiecca 30JI0YeHUs U YACIBHBIN pacxop 30yi0Ta Ha 1 1M2 mokpeiTus (6€3 ydera
€ro MoTeph).

8. [Tpu VHIUPOBAHUH JeTanu ITOBEPXHOCTHIO 32cm2 B
60phTOPUCTOBOIOPOTHOM BJIEKTPOJIUTE, cojepkamumM nuaui B Bunae In(BF4)3 3a
35,5 muH mporecca npu Dk = 2,0 A/amM2 mosiydeHO WHIHMEBOE MOKPBITHE OOIIeH
maccoi 0,165 r. KakoBbl BbIXOA MO TOKY JUIsl MHIWSA M €r0 CPEIHs TOJIIHMHA Ha
neranu?

9. Ins 3IEKTPOIUTHYECKOTO MOJYYEHHUS MOKPBITUS U3 BBICOKOMEIHUCTOIO
MEJIHO- IMHKOBOro criaBa - Tomnaka (90 % menu u 10% nuHKa) MCIOIB30BaH
[IUAHUCTBIA 2JEKTpoauT. KaTonHas IIOTHOCTH TOKa mpu mpouecce Dk = 3,0
A/mM2 , BeIXOA IO TOKY Jutsl ciiaBa Bt = 80%. ITnotHOCTh MoOsTygaemoro cruraa d
= 8,6 r/cm3 . KakoBa npo0JDKUTEIIBHOCTh OCKJICHHS Ha JETaIAX CJIOS TOMITaKa
toamuHon 150 mk?

10. Dnexrponuzom 60pHTOPUCTOBOAOPOTHOTO IIIEKTPOIIUTA, COIACPKAIIETO
Pb(BF4)2, Sn(BF4)2 u HexoTopbie Ipyrue KOMIIOHEHTHI, HAa JETasAX MOJIYyYEHO
M0- KPBITHE TOJIIHUHON 8§ MK U3 CBHUHIIOBO-0JIOBsHHCTOTO ciiaBa (50% Pb, 50%
Sn). Ka- TogHas muioTHOCTh TOKa npu ocaxaeHnr Dk = 1,0 A/nM2 , BBIXOJT 11O TOKY
s criaBa 030k K 100%. KakoBa mpoao bKUTEIBHOCTh MPOIIEcca dIEKTPOIIN3a
(moTHOCTH KaToHOTO crutaBa d = 8,7 r/cm3 )?

5. MeToanyeckue MaTepuaJIbl, ONpeaeaoue Npoueaypbl olleHUBaAHUSA
3HAHMH, YMEHHUd, HABBIKOB M (MJIM) ONbITA AeSITeJIbHOCTH

B xoz1e n3y4yeHust AMCUUIUIMHBI TPEYCMATPUBAOTCS mMEKYUilil, pyoescHblil
KOHMPOIb U RPOMENCYMOUHAA AMMmMecmayus.

1.1.0uenounvie mamepuanvt ona mexkyujeco Konmponsn. Lleno mexywezo
KOHmMpOJsi — OLEHKAa pPe3ylbTaToB paboOThl B ceMecTpe U olecreyeHue
CBOEBPEMEHHON OOpaTHOW CBA3M, MJi1 KOPPEKUUMU OOy4YeHUs, AaKTUBHU3ALUU



CaMOCTOATENbHON paboThl oOywaromerocs. OOBEKTOM TEKYLIEro KOHTPOJIA
ABJIAIOTCS KOHKPETU3UPOBAHHBIE pPE3ybTaThl 0OyueHHs (YueOHbIE HOCTUKEHHS)
M0 AUCIUTIIINHE

Texywjuit Kommpoab YCUEBAEMOCTHM O0ECIEYMBAET OLEHUBAHHME XOAa
OCBOCHUS JUCHUIUIMHBI «METO/Ibl UCCIEAOBAHUS AIEKTPOXUMUYECKUX PEAKIIHii»
M BKJIIOYAET: OTBEThl HAa TEOPETUYECKUE BOMPOCHI HAa MPAKTUUYECKOM 3aHSITHUH,
pelieHrne MNPaKTUYECKUX 3ajlad U BBINOJHEHUE 3aJaHui Ha MTPAKTUYECKOM U
7a00paTOPHOM  3aHSTHUSAX, CAMOCTOSATENHLHOE BBINOTHEHUE WHANBUIYAIBHBIX
JOMAITHUX 3aJaHui (HampuMep, peIIeHHe 3a7ady) C OTYeTOM (3alluTol) B
YCTAHOBJICHHBIN CPOK.

OneHka KayecTBa TMOATOTOBKM Ha OCHOBAaHWUU BBHITIOJIHEHHBIX 3aJlaHUM
BeJIeTC TpernoaaBaTeieM (¢ 00CYyKJICHUEM PE3yJIbTaTOB), OAJUTbI HAYUCISIOTCS B
3aBUCUMOCTH OT CJIOKHOCTH 3aJaHUsl.

Kpumepuu dhopmuposanus ouenox (oyenusanus) ycmnozo onpoca

VYCTHBIN ONpoOC SABISIETCS OJHUM U3 OCHOBHBIX CIIOCOOOB yd€Ta 3HAHUUN
oOydaromierocsi Mo AUCHUIUIMHE «MeToabl HMCCIENOBaHUS JIIEKTPOXUMHUYECKUX
peakiuit»y. Pa3BEpHYTHI OTBET CTYyJIEHTA JIODKEH MPEJICTaBIsATh COOOM CBSIZHOE,
JIOTUYECKU TOCJeI0BaTeIbHOE COOOIICHHE Ha 3a/laHHYI0 TEMY, MOKa3blBaTh €T0
yMEHHUE MMPUMEHSITh OTIPEICIICHHS.

B pesynemame ycmmnozo onpoca 3nanus, odyuarouiezoca oueHu8aromcs
no cieoyouieil wikane:

3 6anna, cTaBUTCS, €CIIM 00YYAIOIIUACS:

1) moJHO M3JaraeT U3y4YCHHBIH MaTepua, TaéT MPaBHIbHOE ONPEICICHHOES

ANEKTPOXUMUYECKUX MTOHATHIA;

2) oOHapyXuMBaeT TIOHUMAaHHWE MaTepualia, MOXET O00OCHOBaTh CBOU
CYXKIEHUS, IPUMEHUTh 3HAHUS Ha MPAKTUKE, PUBECTH HEOOXOIUMBIE
OpUMepbl HE TOJNBKO MO Y4eOHHKY, HO M CaMOCTOSITENIBHO
COCTaBIICHHBIE;

3) wW3nmaraeT marepuain IMOCIEAOBATEILHO W IMPABUIBHO C TOYKH 3PCHUS
HOPM JIUTEPATYPHOTO S3BIKA.

2 banna, ctaBUTCA, €ClI 00y4JaroNIMics 1a€T OTBET, YAOBIETBOPSIOIIHNI TEM

e TpeOOoBaHMM, 4TO | JyuIs Oamia «1», HOo momyckaeT 1-2 ommOKH, KOTOpBIE caM
’KE UCIIPaBISIET, U 1-2 HemouéTa B OCIEIOBATEIBHOCTH U SI3LIKOBOM O(OPMIICHUHU
M3JIaraeMoro.

1 6ann, craButcs, eciiv 00yJaromuicsa 0OOHAPYKUBAET 3HAHUE U TIOHUMAaHUE
OCHOBHBIX ITOJIOKEHUI JAHHOW TEMBI, HO:

1) wm3nmaraet Marepwal HENOJHO M JIOIMYCKAaeT HETOYHOCTH B ONPEACIICHUN

TTOHSTHIA;

2) HE yMEeT JOCTaTOYHO TJIyOOKO W JI0OKa3aTeIbHO OOOCHOBAaTH CBOU
CYXKJICHHSI U IPUBECTH CBOU IIPUMEPHI;

3) w3maraeT MaTepuan HEMOCIeIOBaTeIbHO W JIOMYCKAaeT OIMUOKU B
SI3bIKOBOM O(hOPMIIEHUU U3JIaraeMoro.

0 6annoe, craBuTcs, eciau o0yJaroluiicss 0OHapyKUBAET HE3HAHUE OOJIbIIIEH

YaCTU COOTBETCTBYIOIIETO pa3jeia U3y4aeMoro Marepuana, JOMyCKaeT OMUOKU B
bopMynIUpOBKeE.




bamner «3», «2», «1» MOryT CTaBUTBCS HE TOJIBKO 33 €IMHOBPEMEHHBIN
OTBET, HO U 3a PACCPENOTOYECHHBIM BO BPEMEHH, T.€. 32 CYMMY OTBETOB, JAHHBIX
CTYZIEHTOM Ha NPOTSKCHUU 3aHATHUS.

Ouenounvie mamepuanst 013 pyoesHcH020 KOHMPOJiA.

Pybeocnviti  xonmpons  OCylIeCTBISIETCSs 1o  0ojiee WM MEHee
CaMOCTOSITCNIBHBIM pasziesiaM — Y4eOHBIM MOIYJSIM Kypca M TPOBOJIUTCS II0
OKOHUAaHWM HW3Y4YCHUS Marepuaia MOAYJIS B 3apaHee YCTAHOBJIECHHOE BpEMHI.
PyOexHBIIT KOHTPOJIb MPOBOJUTCS C IIENBIO OINPEACIICHUS KadecTBa YCBOCHHSI
MaTepuajia ydeOHOTO MOJyJis B IeJIoM. B TeueHue cemecTpa MpPOBOIUTCS Mipu
MaKux KOHMpoOabHbIX MEPONPUAMUS RO 2PAPUKY .

B kadectBe popm pyOEIKHOTO KOHTPOJIT MOKHO UCIIOJIb30BaTh TECTUPOBAHKE
(MUCHPMEHHOE WJIM KOMITBIOTEPHOE), MTPOBEICHNE KOJUIOKBUYMa WJIM KOHTPOJIBHBIX
paboT. BreimonHsieMble pabOThI JOHKHBI XPAHUTHCS Ha Kadeape TCUSHUH YIeOHOTO
rojila ¥ 1o TpeOOBAHUIO MPEAOCTABIATHCS B YTIpaBlIeHUE KOHTPOJS KadecTtBa. Ha
pyOeXHBbIC KOHTPOJBHBIC MEPONPHUATHS PEKOMEHIYEeTCS BBIHOCHUTH  BECh
POrpaMMHBIA MaTepuall (BCe pasieibl) Mo AUCIUTIIHHE.

Kpumepuu gpopmuposanus ouenox no KOHmpoIbHbIM moukam (KOHmpoabHble
Pabomul; KOOKEUyM)

(6 6a/mI0B) - CTaBUTCS 3a PabOTY, BHITIOJHEHHYIO TOJHOCTHhIO 06€3 OIIUOOK U
HEJI0YeTOB;  OOydYaromuiicss  JEMOHCTpUPYET 3HaHHE  TEOPETHYECKOro U
NpaKTUYECKOro MaTepuaa Mo TeMe npakTudeckon padotsl, pemeHo 100% 3anay;

(5 OGamnoB) — craBUTCA 3a PabOTY, BBINOJHEHHYIO MOJHOCTBIO, HO TpU
HAJIMYUU B HEW He Oosiee OHOW HErpyOoil OomMOKM M OJHOTO Hexodera, He Oolee
Tpex HemodyeToB. OOydaromuiics IEMOHCTPUPYET 3HAHHE TEOPETUYECKOro H
NpaKTUYECKOr0 MaTepuaja 10 TeMe NpPaKTHYecKo paboThl, JIOMycKas
HEe3HAYMTENIbHbIE HETOUHOCTHU TIPU PELICHUH 3a11a4, pemeHo 70% 3anay;

(4 Gaymma) — craBUTCS 3a pabOTy, €CJIM MAarucTp MPaBWILHO BBHITIOJHWI HE
MeHee 2/3 Bced paboThl WM JOMYCTHIJI HE Oojiee OAHOW IpyOOM OMMOKH U JIBYX
HEJI0YEeTOB, HEe Oojiee OHOM IpyOOi M OmHOW HerpyOoi ommOku, He Oosee Tpex
HErpyOBIX OmUOOK, 0HON Herpyooi. OOyJaromuiicss 3aTpyaHIETCS C MPABIILHOM
OLICHKOM MPE/IJIOKEHHOM 3a/1auH, 1a€T HETOJHBIN OTBET, peleHo 55% 3amau

(MeHee 4 0ayuIOB) — CTAaBUTCA 3a PadOTy, €CIIM YMCIIO OMIMOOK U HEA0YETOB
MIPEBBICUIIO HOPMY IS OIICHKHU 3 WJIM TIPAaBUIILHO BBITTOJTHEHO MEHee 2/3 Bceil paboThI.
OOy4Jaromumiics 1aeT HeBEPHYIO OIICHKY CHTYyaIluH, perreHo MeHee 50 % 3amay.

Ouenounvle mamepuaivl 014 NPOMENCYMOUHOU ammecmauuu. [lenvio
NPOMEINCYMOYHBbIX ammecmayuti 10 JACHUIUIMHE SBJISETCS OIEHKa KadecTBa
OCBOCHMS JUCIUIIIUHBI 00y4aIOINMHUCS.

[IpoMexxyTouHass  arrecTanus  OpeAHa3HaAuyeHa  IsI  OOBEKTUBHOIO
TOATBEPXK/ICHUS W OIICHUBAHUS JOCTUTHYTHIX PE3YyJIbTaTOB OOyYEHHUS IOCIIe
3aBEPIICHUS] W3YYEHHUS TUCHUIUIMHBL. OCYIIECTBISAETCS B KOHIIE CEMECTpa H
MpeJCTaBIsieT COO0OM HMTOTOBYIO OIIEHKY 3HAHMN MO JIUCHUILIMHE «MeToasl
HCCJIEIOBAHUS JIEKTPOXUMHUYECKUX PEAKIIAI» B BUJIC TPOBEACHUS dK3aMEHA.



IIpoMexyTouHass arrecranus MOXKET IPOBOAUTHCSA B YCTHOM, MUCbMEHHOMN
dopme, u B popme TecTrpoBanud. Ha nmpomexyTOuHYIO aTTeCTalllui0 OTBOJUTCS 10
30 6ayoB.

6.3. 3aueTHbIEe BONPOCHI
1. IlpenmMer u 3amaud SJIEKTPOXUMHH  TOJYNPOBOIHUKOB. (OCOOEHHOCTH
ANEKTPOXUMHUYECKOTO U (POTOAIEKTPOXUMUYECKOTO IKCIIEPUMEHTA.
2. Ilpupona cKauykoB MOTEHIMANA HA FPaHMIIAX pa3zAena (a3. DIEKTPOABUKYILAS
CHJIA DJIEKTPOXUMHUYECKON CUCTEMBI U BJIEKTPOAHBIN TOTCHIHAAL.
3. TepmonMHaMHUYECKOE ONMUCAHUE AIIEKTPOXUMHUYECKOr0 paBHOBecHs. I'anbBaHu
noTeHuuan. YpasHenue HepHcera.
4. V3mepenue 31EKTPOJHBIX MOTEHIMANOB. J[BOWHON 3JEKTpUYECKUU ClIOM Ha
TBEP/AbIX 3JEKTPOIAX.
5. O6mias xapakTepucTHKa MOJIYNPOBOJHUKOBBIX MaTepUanoB. DJIEMEHThl 30HHON
TEOPUHU TBEPABIX TEll.
6. BasienTHas 30Ha, 30Ha MPOBOJAMMOCTH, 3ampelleHHas 30Ha. YpoBeHb Depmu U
¢ynkius O@epmu. [loBepXHOCTHBIE JIEKTPOHHBIE COCTOSHUS.
/. PaBHOBECHbIE KOHIIEHTPAIIMN HOCUTEJIEH TOKA B MOJIYIIPOBOJHUKAX N- U p-TUIIA
IPOBOJAMMOCTH, COOCTBEHHBIX MOJYIIPOBOJHUKAX.
8. IlepeHoc 3apsiioB M3 MOJYNPOBOJHMKA HAa YaCTHUIbI, aJCOPOMpPOBAHHBIE Ha
MOBEPXHOCTH B PAacTBOpax 3JEKTPOJUTOB. (DIYKTyUPYIOIIHE YPOBHU IHEPTrUU
OKHCIIUTEJIEN U BOCCTAHOBUTEJEH B MOJISPHOI Cpejie.
9. O61acTh MPOCTPAHCTBEHHOTO 3aps/ia B MOJYTPOBOJIHUKE.
Pacnpenenenne CKauKa NOTEHIMaa Ha reTeporpaHule
MOJYIPOBOAHUK/ITEKTPOJIUT.
10. DddexTrI, 00ycIOBICHHBIE MPOCTPAHCTBEHHBIM 3apsaaoM. JlebaeBckas JIMHA
skpanupoBanuss (LD), mumpura OII3 (LSC) u moTeHmMan IUIOCKHX 30H
HOTynpoBOIHUKOBBIX  3nekTpogoB (Efb). dakropel, omnpenenstonme 3tu
BEJINYUHBI.
11. TlocTtpoeHue >SHEPreTUYECKOl JuarpaMMbl KOHTaKTa IOJYNPOBOIHUK-
ANEKTPOJIUT.  3aKpEIJICHHE  DHEPreTUYECKHMX  30H  HAa  IOBEPXHOCTH
IIOJIYIIPOBOJHUKOBBIX 3JIEKTPOJIOB. 3aKperuieHre ypoBHs depMu.
12. DnekTpoXMMHUYECKOe ONpeiesieHue HIMPUHBI 00JIACTH HPOCTPAHCTBEHHOTO
3apsiga (LsC), moTeHIMana TIOCKUX 30H TOJTYIPOBOTHUKOBBIX A1ekTpoaoB (Efb) n
KOHIIEHTPALIMM OCHOBHBIX HOCUTENEN TOKA. Y paBHeHne Motra-1oTTKH.
13. 3apsokeHue EMKOCTH JBOWHOTO JIIEKTPUYECKOTO CIOsl. ODKBUBAJICHTHBIC
ANEKTPUYECKUE CXEMbl IS TpaHUlbl pasliesia MOJYIPOBOJAHUK — PacTBOP
ANEKTPOJIUTA.
14. ®oT031EKTPOXUMHUYECKHE MPOLECCHI HA IOBEPXHOCTHU MOJYIPOBOJHUKOBBIX
3IEKTPOJOB. JleMCTBUE CBETA HA MOJYITPOBOIHUKH.
15. Pa3znenenue ¢poTo3apsa0oB B 001aCTH MIPOCTPAHCTBEHHOIO 3apsiga. Y paBHEHHE
I'apTHepa.
16. @orotok w  ¢ortomoreHnuman.  KBaHTOBBIE  BBIXOA  (PoTOTOKA.
doronosipu3alMoOHHbIe UM3MepeHusd. CrekTpanbHas 3aBUCUMOCTH (DOTOTOKA H
dboTonoTeHIMAaNA.



17. DOTOIIEKTPOXUMHUUECKOE ONpEeNECTICHNE THIIA MIPOBOJUMOCTH
MOJYNIPOBOJHUKA, TMOTEHIMAIA IJIOCKUX 30H, IIMPHUHBI 3alpelieHHOW 30HBI,
nudPy3noOHHON JTMHBI HEOCHOBHBIX HOCUTEJEH TOKA, KOHIIEHTPALIMM OCHOBHBIX
HOCHTEJIEN TOKA.

18. CrnektpanbHas ceHcuOWIM3anuga (OTOIICKTPOXUMHUUYECKUX  IPOLIECCOB.
CeHcuOunmu3zanus KpacuTeIs MU B pacTBOPE.

19. Cynepcencubunuzaropsl. CeHCHOMIN3AIMSA MPUMECIMUA B TOIYIPOBOJHUKE.
DOTOIIEKTPOXUMUUYECKUE TMPOIECCHl B MOJYIPOBOJAHUKOBBIX T€TEPOCTPYKTYpaX.
20. DOTOPIEKTPOXUMHUYECKOE TIOBEJICHHE AaHU30TUIIHBIX U  HU30TUITHBIX
retepornepexonoB.  DOTOIIEKTPOXUMUYECKAS  MHUKPOCKOINHSI  TMOBEPXHOCTHU
TE€TEPOTreHHBIX MOJYIIPOBOJHUKOBBIX AJIEKTPOIOB.

21. Tlpoueccel poToMHTEPKAISIIUU U HOTOICUHTEPKATSALUY.

22. ®OTOKOpPpO3Us MOJYNPOBOJHUKOB. KUHETHYECKHI M TEpMOJUHAMUYECKUM
NOJIXOJ TPU PACCMOTPEHUH (POTOKOPPO3ZUOHHON POOIEMBI.

23. Koppo3uoHHOE MOBEICHUE BaKHEHIITUX TOJYITPOBOJIHUKOBBIX JICKTPOOB (Ha
npuMepe OKCHHBIX, XanbkoreHuaHbix, A''BY, snemenTtHbIx).

24. @®OTOKOPPO3UOHHOE TIOBEJECHUE CIOUCTBIX TMOJYNPOBOAHUKOB. IlyTm
PEIOTBPAIICHUS dboTOKOPPO3UH. CBeTOYyBCTBUTEIBHOE TpaBJeHUE
MOJIYTIPOBOHUKOB.

25. ®OTOAIEKTPOXUMHUSI KOJUIOUIHBIX MOTYTPOBOIHUKOB U CYCIIeH3UH. MexaHu3m
(OTOANEKTPOXUMHUYECKUX MPOIECCOB B MUKPOT€TEPOT€HHBIX CHCTEMAX.

26. DneKTpoHHbIE BOJHOBbIE (YHKIMH B TOJIYNPOBOJHUKOBBIX KJacTepax.
O¢ddextet  kBaHTOBaHMS.  BnusHue  pa3mMepoB  Ha  ONTUYECKHE U
(OTOANEKTPOXUMUYECKHE CBONCTBA.

27. OCHOBBI METO/IOB MMPUTOTOBJICHUSI MUKPOT€TEPOT€HHBIX CUCTEM.

28. DOTORIEKTPOXUMHUYECKUE TMPOIECChl B CUCTEME MOJIYIPOBOJHUK-YACTHUIIBI
MeTasa.

29. [IpeobpazoBaHre COTHEYHON PHEPTUHA B XUMUUICCKYIO U DJICKTPHUIECCKYIO.

30. Knaccudukaruss ¢GoTOIIEKTPOXUMUYECKUX 3JIEMEHTOB IS MPeoOpa3oBaHUs
COJIHEYHOM 3HEepruu. [IpuHIUI 1eHCTBUS 3JIEMEHTOB PEFEHEPATUBHOIO THUIIA.

31. OcHOBHBIE  XapaKTEPUCTHKH  (POTORIEKTPOXHUMHYECKOTO  DBJIEMEHTA.
@DOTORIEKTPOIH3 BOABI U €0 OCHOBHBIC TPOOIEMBI.

32. DOTO’NEKTPOXUMHUUYECKHE CHCTEMBI C JBYMS TOJIYNPOBOJIHUKOBBIMU
AIEKTPOIAMU.

33. CoBpemeHHbBIE TEHJICHLINU pa3BUTHUSA (OTOINEKTPOXUMUYECKUX
npeoOpa3oBaTesieii COTHEUHON SHEPTHH.

34. ®OTORIEKTPOXUMHUIECCKUHN U IIEKTPOXUMHUYECKUN CUHTE3 TMOTYTPOBOTHUKOB.
35. DJAeKTpoOoCakIeHHE IJICHOK M HAHOCTPYKTYP TMOJIYMPOBOJIHUKOB. BrIOOp
MOTEHI[UATIOB U 3JEKTPOJIUTOB OCAXKJICHHUSI.

36. [lomyyeHre NONMKPUCTATUIMYECKUX U SIIUTAKCHAIBHBIX TUIEHOK.

377. DAEKTPOCUHTE3 MOITYNPOBOJHUKOBBIX XAIIbKOT€HHUIOB.

38. DAEKTPOCUHTE3 B MOPUCTHIX IIEKTPOJIAX.

39. IlpenmeT HOTOINEKTPOXUMHUH TTOTYITPOBOTHUKOB.

40. DnemeHThl (U3UKU MOTYITPOBOIHUKOB.

41. CtpyKTypa MOHOKPHUCTAJJIOB.



42. Buael NOpOBOAMMOCTH  MOJYNPOBOJHHUKOB.  DHEPreTUYECKHUE  30HBI
MOJIYIPOBOJTHUKA.
6.4. Jx3aMeHallHOHHbIE BONPOCHI
(3K3aMeH He npedyCMOompeH)

6. YYEBHO-METOANYECKOE OBECITEYHEHHUE JUCHUIIJINHBbI
7.1 OcHoBHAas JuTEpaTypa
1. KymxoB X.b., Ilypor H.WU., BunguxeBa M.K. ®yHKunoHanbHbIE
NOKPBITUS U3 pacIyIaBIeHHBIX cojiel, yueoHoe nocodue, 2016. — 100 c.
2. CrenanoB B.I1. OcHOBHBIE BOIPOCHI SJIEKTPOXUMHH PACIIaBJICHHBIX COJICH.
ExkarepunOypr: PUO YpO PAH [Dm. pec.]
3. DIEeKTpOXUMHUS PACIUIaBICHHBIX COJICH [DIeKTpOHHBIN pecypc]: ydeOHO-

Meroauueckoe mocodme/ HO.II. 3aiikoB [u ap.].— DIEKTPOH. TEKCTOBBIC
nanubie.— ExkatepunOypr: Ypanbckuii denepanpHbii yHuBepcutet, IbC
ACB, 2014.— 88 C.— Pexum JIOCTyTA:

http://lwww.iprbookshop.ru/68317.html.— DBC «IPRbooks»

4. KoHTpoJIbHBIC 3a/IaHUSI U TECTHI MO Kypcy «TeopeTudeckasi dJIEeKTPOXUMUS
[D5eKTPOHHBIN pecypc]: MeToUYeCKre yKa3aHus/ — DIEKTPOH. TEKCTOBbIE
nanHple.— Kazanp: Ka3aHCKMK HAMOHAJIBHBIA  HCCIIEIOBATEIbCKUN
TeXHOJIoTHYeckui yHupepcuteT, 2015.— 44 c.— Pexum pgocrymna:

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

7.2. lonoiHUTEIBLHAS JIUTEpaTypa
1. DnexTpoxuMUYecKas KpUCTAITU3AlMs METAIJIOB M CIUIaBoB. — M.: SIHyC
- K, 199 c.
2. Meramnosenenue nokpeituii. — M.: CII Uatepmer Unxunupuar, 1999. -
296c.
3. 3aiikoB HO.II., lypo H.M., Cy3nansue A.B. BeicokoTeMneparypHas
anekTpoxumus kanbius. — ExkarepunOypr: PUO YpO PAH, 2013. — 200 c. [Omn.

pec.]

7.3. UnTepHeT-pecypcehl
CrpaBounas npaBoBas cuctema «[apant». URL: http://www.garant.ru.
2. CrpaBounas mpaBoBasi cucreMa «KoncymprantlDmrocy. URL: http://www.
consultant.ru
npogheccuoHanvbHble NOUCKOBbLE CUCEMDb.:
3. TlomHoTekcToBasi 0a3a JaHHBIX ScienceDirect: URL: http://www.
sciencedirect.com.

=

Bupryansabie npubops (virtual instruments) - KOMIIBIOTEPHBIE TTPOTPAMMBI,
UCIIOJHSIOMINE, C TOMOIIbI0 KOMIBIOTEPA W OTHOCHUTEIBHO HECJIOKHOIO
obopynoBaHus (aHAIOrO-IM(POBBIX M MUGPOAHAIOTOBBIX TpeoOpa3zoBaTeeH,
JATYUKOB W WCHOJHUTEIbHBIX YCTPOUCTB), (YHKIMH pPa3IUYHBIX HPUOOPOB.
BuptyanbHbie mpuOOpbl UCHIOJIB3YIOT KaK JJIsl 3aMEHbI OOBIYHBIX TPUOOPOB, TaK U
JUTSL peasin3alii YHUKAIbHBIX U3MEPEHUM, [ 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 (DU3MKO-XUMHUYECKOM DSKCIIEPUMEHTE MOXKHO

HaiTu Ha caiite: http://pdeis.at.tut.by/
ba3zvl 0annwvix

JI1s1 caMOCTOSITeNIbHOM, WHIMBUTYaTbHOM paOOThl, MOATOTOBKH MPOEKTHBIX U
HCCNIEIOBATELCKUX PabdOT M0 MEeJAarorut4eckod MpakTUKE PEKOMEHAYeTCs
HCIIOJIb30BaTh AJIEKTPOHHO-OMOIMOTEUHYIO cUCTEMY (pecypchl HHGOPMAIIMOHHOTO
uentpa ®I'bOY BO KBI'Y obecneunBaromuii 1O0CTyN K psiy MEXKIYHAPOIHBIX
M37aTeIbCTB U 0a3 JaHHBIX:

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

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

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

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

7.4. MeToauveckue yKasaHus K Ja00paTOPHbIM 3aHATHAM
(He npedycmompeno no yueOHoMy Niamy)

7.5. MeToauyeckue yKa3aHus 10 MPOBEJACHUIO PA3JIHYHBIX YUYeOHbIX
3aHATHI, K KypCOBOMY NPOEKTHPOBAHMIO U IPYTMM BHAAM CaMOCTOSITEIbHOH
padoThI

Memoouueckue yKazanus K nPAKmu4ecKum 3aHAmuAM

[IpakTruueckue 3aHATHs MPEACTABISIIOT cO00i 0co0yI0 (hopMy OpraHU3aluu
y4eOHOro mpoliecca, B XOJ€ KOTOPOrO CTYACHT IOJKEH MPUOOPECTH yMEHHs
NoJiyyaTb HOBBIE Y4YeOHbIE 3HAHUS, WX CHUCTEMaTU3UPOBATh; OINEPUPOBATH
0a30BBIMH  TIOHATHSIMH W TEOPETUYECKUMH  KOHCTPYKIMSIMH  y4eOHOM
JUCLUUIUIMHBL; pelaTh M03HABaTENIbHbIE 33J]a4H; JJOTUYHO BBICTPAWBATh YCTHBIE U
NUChbMEHHBIE TEKCTHI. Llepi0 MpakTUYECKUX 3aHATHI SBISETCS MPHOOPETCHHE
CTyJlGHTAaMW HOBBIX 3HAHWH, YMEHUH ¥ HAaBBIKOB, HEOOXOIUMBIX IS
npodeccuoHaIbHOM e TENBHOCTH, PA3BUTUE Y HUX TYMAaHUTAPHOT'O MBIIIICHUS U
MHTEIJICKTYaIbHBIX CIIOCOOHOCTEN KaK CpeJCTBAa WHIWBUYAIBHOTO OCBOCHHUS
y4eOHOW JOUCHUIUIMHBL. Bce 9T0 TpebyeT TmIATEIbHOM TOATOTOBKH K
MPAaKTUYECKUM 3aHATHSAM. [Ipyu MOArOTOBKE K MPAKTHYECKUM 3aHSITHSIM CIIEYET
MCITIOJIb30BaTh BCIO PEKOMEHIOBAHHYIO JINTEPATYPY, PA3MEIICHHYIO0 Ha OyMaKHBIX
U DJIEKTPOHHBIX HOCUTENSIX. BHauane obydaronumcs HEOOXOAMMO 03HAKOMUTHCS
C IUIAHOM NPAKTUYECKOrO 3aHATHS, 3aT€M MPOYHUTATh TEKCThl PEKOMEH]IOBAHHOM
JTUTEPATYPhl U HATH MHPOPMAINIO, HEOOXOMUMYIO JJII TUCHMEHHOTO OTBETa Ha
MOCTaBJICHHbBIE BOIIPOCHI.

Oco060€ MeCTO B CTPYKTYpE MPAKTHICCKOTO (CEMUHAPCKOT0) 3aHATHS UMEIOT
yaeOHble  JOKJaAsl WM  pedepaThl, KOTOpPHIE TO3BOJAIOT  CTYJASHTaM
MPOJEMOHCTPUPOBATh  3HAHUA W YMEHHS, CBS3aHHbIE C  TBOPYECKOH
CaMOCTOSITEJIbHOCTBIO, U B MIEPBYIO O4YEPEib, YMEHUS] YUTATh U MOHUMATh Y4EOHbIE
Y Hay4YHbIE€ TEKCThl, CACTEMATU3UPOBATh U KOHIENTYaIU3UPOBATH, COACPKAIINECS
B HUX 3HaHMS B COOTBETCTBUU C OINPEIEICHHBIM aJIrOpuTMOM. ['OTOBACH K
JOKJIaay, Haa0 MPOYUTaTh PEKOMEHJOBAHHYIO JIUTEPATYPy U COCTaBUTH ILJIAHBI
MPOYUTAHHBIX TEKCTOB, YTO IMO3BOJIUT COCTAaBUTh IUIaH Jokiaaa. Ha ocHoBe
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noknaga mumytes pedeparsl. OOsI3aTeNbHBIM yCIOBHEM MOATOTOBKH pedepaTos
SBIISIETCS] MCTIOIB30BaHKE JOTIOTHUTEIBLHON TUTEPATYPHIL.

Memoouueckue yKazanusa K camocmoamenbHoil padome.

CamocrosiTenbHast paboTa CTYJ€HTOB, IPEAYCMOTPEHHAs] YYEOHBIM IJIAHOM
B 00beMe 57 4acoB OT 0OIIEro KOJIUYECTBA YacoB, JIOJDKHA COOTBETCTBOBATH 0OJjIee
rTyOOKOMY  yCBOGHHIO  H3y4aeMoro  Kypca,  ¢GOpMUPOBaTH  HaBBIKH
HCCIIEIOBATEILCKOM pabOThl M OPUEHTHPOBATH CTYACHTOB HA YMEHHUE MPUMEHSTH
TEOPETHUECKHUE 3HAHUS Ha TMpAKTUKE. 3aJaHus UIsi CaMOCTOSITEIBHON pabOThI
COCTaBJSIIOTCS 1O pa3ielaM H TeMmaM, [0 KOTOPhIM HE TPeayCMOTPEHBI
ayqUTOpHBIE 3aHATUS, JMOO TpeOyeTcs JOMOJHUTENBHO MpopadoTaTh W
NpoaHAM3UPOBATh PAcCMAaTPUBACMBIH IpernojaBaTeieM MaTepual B o0beme
3aIrJIaHUPOBAHHBIX YACOB.

Opranu3zaiusi caMOCTOATEIBHONH pPalbOTHI CTYACHTOB OCYIIECTBISIETCS IO
TpeM HaIpaBICHUSIM:

* OIIpeJIeNICHNE TIeNIH, IPOTPaAMMBI, TUTaHA 3aJJaHus WK paOoThHI;

* CO CTOPOHBI TPEMNOJIABATENS CTYJCHTY OKa3bIBACTCS MOMOIIL B TEXHUKE
M3yYeHUs Marepuaia, Toa00pe JTUTEpaTyphl JJIsI O3HAKOMIICHUS W HAIHCAHUS
KypcoBoi paboThl, pedepara;

KOHTPOJIb YCBOCHHS 3HAHWH, MPHOOPETCHHSI HABBIKOB IO JIUCITUILUIMHE,
OIICHKA BBITIOJTHEHHON KOHTPOJBHON M KypCOBOW paOOTHI.

@DopMBbI CaMOCTOSITENBHONW PabOThl CTYACHTOB - ATO MUCHMEHHBIE PAOOTHI,
U3y4YEeHHE JIMTEPATYPhl U MPAKTUYECKAS 1€ITETbHOCTb.

CamMocTosiTeIbHOE HM3YyYEeHHE JIUTEpaTypbl MOXHO TOJpa3JeinuTh Ha
OTJIeJIbHBIE BUIBI CAMOCTOSATEIBHOM pabOoTHI:

o u3ydeHre 0a30BOU JIUTEPATYPHI - yUeOHUKOB U MOHOTpaduii;
U3YYCHHE JIOTIOJHUTEIBHON TNTEPATYPHI;

MEPUOINYECKUX U3TAHUM,
CHEIUATM3UPOBAHHBIX KHUT, TPAKTHKYMOB;
KOHCIIEKTUPOBAHUE N3YYCHHBIX UCTOUHUKOB.

Camocmoamenvuas paboma SBISIETCS OJHUM W3 BUJOB y4eOHOI
JESITEIbHOCTH O0YyYalolIMXCs, CIIOCOOCTBYET Pa3BUTHIO CaMOCTOSTEIbHOCTH,
OTBETCTBEHHOCTH M OPTraHW30BAHHOCTH, TBOPUYECKOT'O TMOJXOAa K PEIICHUIO
mpobiemM y4eOHOTO U MpOo(ecCHOHATHFHOTO YPOBHS.

CamocTosTenbHas paboTa MPOBOJUTCS C LEIbIO:

O O O O

o CHCTEMATHU3aLMH U 3aKPEIUVIEHHS MMOJYYEHHBIX TEOPETUUECKUX 3HAHUN
U MIPAKTHYECKUX YMEHUN 00ydaronIuxcs;

o yrayOJIeHUsS U pacIIupeHs] TEOPETUISCKUX 3HAHUIA;

o dbopMupOBaHUS YMEHUI HUCTIOIB30BaTh CICIIHAIBHYIO TUTEPATYPY;

o pa3BUTHA  [O3HABATENbHBIX  CHOCOOHOCTEW W aKTHUBHOCTHU
00y4JaromMXcs: TBOPUECKON HHUIIMATHBBI, OTBETCTBEHHOCTH U OPTaHN30BAaHHOCTH;

o dbopMupOBaHUsl CaMOCTOSITEILHOCTH MBIIUIEHUSI, CIOCOOHOCTEH K
CaMOpAa3BUTHUIO, CAMOCOBEPIIEHCTBOBAHUIO U CAMOPEATIN3ALINH;

o Pa3BUTHS UCCIEAOBATEIBCKUX YMEHUMN.

AyauTopHasi caMoOCTOsITeibHAsE paboTa Mo y4eOHOM JUCUMIUIMHE Ha
y4eOHBIX 3aHATHUSIX MO/l HEMTOCPEACTBEHHBIM PYKOBOJACTBOM MIPENoiaBaTeisl U IO



€ro 3azaHuio. BHeayauTopHas camocToOsITelbHas paboTa BBINONHAETCS IO
3aJJaHUIO IIperoaBaresst 0e3 ero HemoCPEACTBEHHOIO y4acTHsl.

Bunel 3agaHuii 18 BHEayJUTOPHOM CAaMOCTOSITENIBHOW palOOThL, UX
collepKaHUe M XapaKTep MOTYT MMETh BapUaTUBHBIA U AuddepeHurnpoBaHHBIN
XapakTep, YYMUTHIBaTh CHEHM(PUKY H3yyaeMoOll  y4yeOHOW  JAMCLMIUIMHBI,
VHIMBUlyaJIbHbIE 0COOEHHOCTH 00Yy4aroLEerocs.

KonTposnb camocToATenbHONM pabOTBl M OLIGHKA €€  pe3ysIbTaToB
OpraHu3yeTcsl Kak eIMHCTBO ABYX (popm:

- CAMOKOHTPOJIb ¥ CAaMOOLIEHKA 00y4aroIerocs;

- KOHTPOJIb U OLICHKA CO CTOPOHBI NIPENOAaBaTEelIs.

Opranu3zyst caMOCTOSITENbHYIO PAa0OTy, HEOOXOJUMO MOCTOSIHHO 00yd4aThb
CTYJIEHTOB M€TO/1aM Takoi pa®oThl. [lakeT 3aaHuil 1J1si CAMOCTOSITENBHON PaOOTHI
ClIeAyeT BbIAABATh B HAYalle CEMECTpPa, ONPEIEIUB IIPEACIbHBIE CPOKH HX
BBIMIOJTHEHUSI W CHa4M. 3aJaHusl JJs CaMOCTOSATEIbHOM paboThl >KelaTeabHO
COCTaBIIATh U3 00s13aTeNIbHON U (haKyIbTaTUBHOM YaCTEeH.

OpraHu3anus ¥ OCYLIECTBICHHE KOHTPOJS 3HAHWW CTYJIEHTOB IO PA3IEILy
«CamocTosiTenbHass pabora» MPOBOAUTCA BO BHEYPOUHOHW (opMe IO CUCTEME
ormpoca, Oecen, oOpraHM3allMd M IPOBEJECHUM KOHTPOJBHBIX paboT W
KOJUIOKBUYMOB, a  TaKXKe  JONOJHUTEIbHOMY  M3YUYEHHUIO  COJEpPKAHUSA
NEPUOIUYECKUX U3AaHUH MO MpoOaeMaM U3yUYeHUs! JaHHOU TUCUUTIINHBIL.

Oo0pa3oBaTesibHbIE TEXHOJOTHHU

Jlyist peasin3aiiuy MO3HABATENIbHON U TBOPYECKOM aKTUBHOCTH CTYIEHTOB B
y4eOHOM MPOIIECCE MCIOJIb3YIOTCS COBPEMEHHBIE 00pa30BaTENIbHbIE TEXHOJIOTHH,
JAIONIUEe BO3MOXKHOCTH TMOBBINIATH KayecTBO oOpa3zoBaHusA, Oosee 3(h(HEKTUBHO
UCIIOJIb30BaTh y4eOHOE BPEMsI M CHUXKATh JIOJIO PEMPOIYKTUBHON JESITEIbHOCTH
yyaluxcsi 3a CUYeT CHIDKEHHS BPEMEHH, OTBEICHHOTO Ha BBINIOJIHCHHE
CaMOCTOSITEILHON PabOTHI.

bonpimoe  BHUMaHuWe — yJenseTCs  HCMIOJb30BAHUIO  COBPEMEHHBIX
NEeAaroriueckuxX TEXHOJIOTHM, OCHOBAaHHBIX Ha WCIIOJIB30BAHUU TMEPEIOBBIX
MHHOBAIIMOHHBIX ~ TEXHOJOTWM B  MpenojaBaHuud  aucuuiuinHel.  Ilox
WHHOBAI[MOHHBIMH METOJaMU B BBICIIEM TNPO(EeCcCHOHATHHOM 00pa30BaHUU
MMOHUMAIOTCS  METOJIbl, OCHOBAaHHbIE HAa  HCIOJIb30BAHHUM  COBPEMEHHBIX
JOCTIDKEHUH HAyKl W WHGOPMAIMOHHBIX TEXHOJOTHA B oOpa3oBanuu. OHU
HaIlpaBJICHbl HA MOBBIIIEHUE KAYeCTBAa MOATOTOBKHU MYTEM Pa3BUTHUS Y CTYAECHTOB
TBOPUYECKHUX CIIOCOOHOCTEM M CaMOCTOSITEIbBHOCTH (METOAbl MPOOJEMHOTO U
MPOCKTHBHOTO OOYYEHUs, MCCIEIOBATEIIbCKAE METOJbI, TPCHUHTOBBIE (HOPMBI H
T.J.).

Hcnonp3oBaHue COBPEMEHHBIX MHHOBALIMOHHBIX TEXHOJOTHH B y4yeOHOM
Mpo1ecce MO3BOJISET:

- COYeTaTh BBICOKYIO HKOHOMUYECKYI0 J(PEKTUBHOCTh W TUOKOCTH
y4eOHOro mpoiiecca;

- IIIUPOKO UCIOJIB30BaTh MH(OPMALIMOHHBIE PECYPCHI B Y4EOHOM IPOILIECCE;

- CYIIECTBEHHO PACIIMPUTh BO3MOKHOCTH TPAAUIIMOHHBIX (POpM 00yUeHHUS;

- MIO3BOJISIET pealin30BaTh HOBbIC 3P eKTUBHBIE (POPMBI OOYUEHUSI.



PaboTel 0 BHEAPEHUIO M UCTOIH30BAaHUIO COBPEMEHHBIX MWHHOBAIIMOHHBIX
TEXHOJIOTUI 00y4eHHUs MTPOBOASTCA B HECKOJIBKUX HAMIPABICHUSAX:

- CO3/JaHH€ COBPEMEHHOr0 y4eOHO-METOJUYECKOro oOecreueHus y4eOHOro
mporecca ¥ COBEpPUICHCTBOBAHME OpraHU3allMi ydeOHOro Mpolecca IMyTeM
BHEJPEHHWE HOBBIX TEXHOJIOTUH OOydYeHHWs, B TOM YHCIE TUCTAHIIMOHHBIX
obOpazoBatenbHbiX TexHonorui (J10T);

- NpPOrpaMMHO-TEXHHYECKOe obOecnedyeHre y4eOHOro rmporecca ¢
MCTIOJIb30BAaHUEM COBPEMEHHBIX TEXHOJIOTUH 00yUYCHHUS;

- nosbiieHne kBamnukauuu [IIIC u YBII B o6mactu pa3paboTku
COBPEMEHHOT0 y4eOHO-METOJUYECKOr0 OOECIeUeHUs] U HCIOJIb30BaHUS HOBBIX
TEXHOJIOTUI 00yYCHHUS;

HMHHOBalIMOHHBIE METO/IBI, UCTIONB3YyEMBbIE B 00pa30BaTeIbHOM MPOIIECCe:

1. Ucnonp3oBanue nHPOPMAITMOHHBIX peCypcoB U 0a3 3HaAHHIA.

2. IlpuMeHeHrEe SIIEKTPOHHBIX MYJIBTUMEIUHHBIX YYEeOHHKOB M y4eOHBIX
nocoouii.

3. OpueHTanus cojaepaHUs Ha JIy4lIMe OTEUECTBEHHbIE M 3apyOeiKHbIE
aHaJIOTH 00pa30BaTEIBHBIX MPOTPAMM.

4. [IpuMeHeHre peITPUHUMATEIBCKUX UIEH B COJCPKAaHUH KYPCOB.

5. Hcnonb3oBanue mpoOIeMHO-OPUEHTUPOBAHHOTO MEXKIUCIUTUTMHAPHOTO
TIOJIX0/1a K M3yYCHHIO HaYK.

6. [lpuMeHeHne aKTUBHBIX METOJ0B 00YUEHMSI, KKOHTEKCTHOT'O O0yUEHUsI» U
«00y4eHHMsI Ha OCHOBE OTIBITa».

7. Wcnonp3oBaHHE METOIOB, OCHOBAHHBIX Ha WM3YYEHHM INPAKTHUKH (case
studies).

8. Hcnonb3oBaHME MPOEKTHO-OPTaHW30BAHHBIX TEXHOJOIMH 00y4eHHUs
paboTe B KOMaH/I€ HaJl KOMIUIEKCHBIM PELIEHUEM MPAKTUYECKUX 3a]1a4.

Bce 3T0 mo3Bomsier CTyAeHTaM — OpraHu3oBaTh M IPOBOJUTH HAYYHO-
UCCIICZIOBATENbCKYIO JIEATENbHOCTh M IMPEJIOJIaracT BBIMOJIHEHHE paboT 1o
U3yYEHHBIM pa3/ieaM U MHTEepecaM, a TakKe TMPOSBICHUIO TBOPYECKUX
CHOCOOHOCTEN U CaMOCTOSITEILHOCTH CTYI€HTOB.

IHeparornyeckue JdocTuraembie pe3yJbTaThl
TeXHOJIOTHH
[IpoGremHoe 0OyueHue Co3nanne B y4eOHOW NEATETbHOCTH MPOOJIEMHBIX
CUTYyalni 51 opraHus3anus AKTUBHOU

CaMOCTOSITEILHOW JIESITETbHOCTH CTYACHTOB M0 HX
pa3pelieHnio, B pe3yJbTaT€ Yero IPOUCXOJUT
TBOPUECKOE  OBJIQJICHUE  3HAHWUSAMH, YMEHHSIMH,

HaBbIKAMU, pa3BUBAIOTCS MBICIIUTEIIbHBIE
CIIOCOOHOCTH.
Pa3zHoypoBHEBOE Y  mpenojaBaTenss — MOSBISAETCS  BO3MOXHOCTH
oOydeHue NoMOrarh cji1aboMy, YIEIsiTh BHUMAaHHUE CHUIIbLHOMY,

PCATUIYCTCA KCIIAHUC CUIIbHBIX YYalllUuXCs 6BICTpee u




rIy0oke mnpojaBUratbcsi B oOpazoBaHuu. CuIIbHBIC
ydaliuecs YTBEP)KIalOTCS B CBOUX CIHOCOOHOCTSX,
crnabble  MOJYy4arOT  BO3MOXXHOCTh  HUCIBITHIBATH
y4eOHBI YCIEeX, MOBBIIIACTCS YPOBEHb MOTHUBAIUU
YUCHBSI.

[IpoexTHBIE METObI
oOy4eHus

Paborta mo paHHOW METOJAUKE JaeT BO3MOXHOCTH
[pa3BUBaTh WHIVBUyaIbHBIE TBOPYECKHE
CITIOCOOHOCTH CTYJICHTOB, oonee OCO3HAaHHO
MOJXOUTh K TPO(EeCCHOHATHPHOMY M COIUATBHOMY
CaMOOTIPE/ICIICHHIO.

HCCJICI[OBE[TGHBCKI/IC
MCTOIbI B 06yqu1/H/1

JlaeT BO3MOYHOCTb CTYAEHTaM CaMOCTOSATEJIBHO
MOMOJHATh CBOM 3HAHUA, TJIyOOKO BHHMKAaTh B
u3ydaemylo mpoOsiemMy U Ipeanojaratb IOyTH ee
pelIeHusi, 4TO  BaXHO TMpud  (HOPMUPOBAHUU
MUPOBO33pEHUS. OTO BaXXHO JUISl  OMNpEACIECHUs
WHIVWBUIYaJbHOM TPACKTOPUU PA3ZBUTHUS  KAXKIOTO
CTyJICHTA.

Pacimpenne Kpyroszopa, pa3BUTHE I03HABaTEIbHOU
NeATeNIbHOCTH, dbopmupoBaHue OIpEIEIIEHHBIX
YMEHUN W HaBBIKOB, HEOOXOJIMMBIX B MPAKTHUYECKOU
NeSTEIbHOCTH, Pa3BUTHE OOUICYYEOHBIX YMEHHH U
HAaBBIKOB.

TexHomorus
MCIIOJIb30BAHMS B
oOy4eHun UTPOBBIX
METOJIOB: POJIEBBIX,
NIEJIOBBIX, U JIPYTUX BUIOB
00yJaromux urp
OO0yueHwne B
COTPYIHUYECTBE

KOMaHJHasi, TPYMIOBas
Py
pabora)

COTpYIHUYECTBO TPAKTYeTCs KaK HJiess COBMECTHOM
pa3BUBAIOIICH eI TEIILHOCTH B3POCIIBIX 51
110,1pocTKOB, CyTh UHAMBUAYAJIBHOTO MTOAX0a B TOM,
qTOOBl HWATH HE OT Yy4YeOHOro mpeamera, a oOT
JIMYHOCTH K MPEAMETY, WIATH OT T€X BO3MOXKHOCTECH,
KOTOPBIMM  pacliojaracT  CTYJACHT, MIPUMCHSTH
[ICUXO0JIOr0-IeAarorndyecKue JTUarHoCTUKHU JUIHOCTH.

J/lucTaHUMOHHBIE [[pumeneHue UH(GOPMAITMOHHBIX u

oOpa3oBaTeIbHbIC TEJICKOMMYHHKAIMOHHBIX TEXHOJIOTU U pu

TE€XHOJIOTUU OMOCPEIOBAHHOM (HA PACCTOSIHUM) WJIM HE MOJTHOCTHIO
OTMOCPEIOBAHHOM ~ B3aUMOJICUCTBUU  OOYYaroIIEerocs
MMO3BOJISIFOT Pa3BUBATh WHIWBUYaJbHBIE TBOPYECKHUE
CIIOCOOHOCTH ~ CTYACHTOB, Hay4YuTh HX Oolee
OCO3HAHHO  TMOAXOAUTh K  MPOGecCHOHATHBHOMY
CaMOOIIPEICIICHUIO.

310poBhecOeperaroIme Hcnonp3oBanue JTAHHBIX TEXHOJIOTUH

TEXHOJOTUU MO3BOJISIFOT ~ PaBHOMEPHO  BO  BpEMsl  3aHATHUA

PACpCaACIIATE PA3JIMYHBIC BU/bI SaI[aHHfI, ucpeaoBaTb

MBICIIUTENIbHYIO  JIESITENBHOCTh € (DU3UYECKOH,




ONpEAENATh BpeMs MOAAYU CIOKHOIO y4eOHOro
MaTepuana, BBIACHSATH BpeMs Ha  MPOBEICHUE
CaMOCTOSATEIbHBIX pPab0T, HOPMATUBHO MPUMEHSATH
TCO, 4YTO pAaeT IMOJOKUTEIbHBIE pPE3YJIbTATHl B

00y4YeHUHU.
CucteMy WHHOBAITMOHHOU dopmupoBaHUe MEPCOHUPUITTPOBAHHOTO yIeTa
OIICHKHU «ITOPTQOIIHO0Y TOCTH)KESHUN CTyJIeHTa KaK WHCTPYMEHTA
e 1arornaecKon TTOIJICPIKKH COLIMATBHOTO

CAMOOIIPCACIICHUS, OMPCACICHUA TPACKTOPHUU HWHIUB.
Pa3BUTHUA INTYHOCTH.

B yuyeOGHOM mpoliecce HCHOJNB3YIOTCS AKTHUBHBbIE M HHTEPAKTUBHbIE
(opmbI TIpoBeICHUS 3aHATUNA: JOKJIAAbl C MPE3CHTAlMel, aHalu3 Mpe3eHTalUN
COBMECTHO CO CTYyJICHTaMH, 3alllUTa aBTOPCKUX  TPOEKTOB, PEIICHHE
CUTYaITMOHHBIX 3aj1a4, pa300p KOHKPETHBIX CHUTYallMi 1O TeMaM, BCTPEUYU CO
CIIeNUAJIMCTaMH B 00J1acTH (PU3HUECKON KYJIbTYPhI U CIIOPTA.

KoMnbloTepHasi cuMyJjsiiusi: B KOMIIBIOTEPHOM Cpele ¢ TIOMOIIBIO
UMCIOIIMXCSI  MPOTPAaMMHBIX ~ CPEACTB  MOJCIUPYETCS Ta  WIW  HHAas
npodeccuoHanbHas (TEXHMYECKas, OSKOHOMHMYECKAs WIM HWHas) CHUTyaIus,
npoOiieMa WM 3aaada, mMojaenb. Ha »3Toli ocHoBe oTpabarbiBaeTcs MNPUHATHE
TEXHUYECKUX WU  yhpaBieHdeckux pemenuil. [lpm  sTOM  Tpebyrorces
CaMOCTOSTEIIbHBIN MOUCK U MpopaboTKa MHGOPMAIMK O OTIAEIBHBIM BOIPOCAM
TEOPETUYECKOTO Kypca, KOHCYJbTAallMM MPENOJaBaTelNs, B3aUMOIECHCTBHE C
COKYpPCHUKaMH, CO3/IaHH€ TBOPUECKUX I'PYIII C pacnpeneacHueM GyHKIUN U Tp.

MHTepaKTUBHbIE BMUAEONEKUMU C CUHXPOHHbIMU cnanpgammu (MUBCC)
npeaHasHa4vyeHbl ANA NOBbIWEHUA KayecTBa U 3pPeKTUBHOCTU 0byueHuna 3a cuet
obecneunBaemoro umu BbICOKOro KoadpduumneHTa nepesaum negarormnyeckoro
BO3AeNCTBMA, OKa3blBaeMOro Ha CTyleHTOB npenoaasaTenem.

NHtepakTuBHOE O0Oy4YeHHE OCHOBAaHO Ha TPSIMOM  B3aUMOJICHCTBUU
CTYIEHTOB CO CBOMM OINBITOM M ONBITOM CBOMX JAPY3€il, TaKk Kak OOJIBIIMHCTBO
WHTEPAKTUBHBIX YIPAKHEHUN 00paIiaeTcs K OMbITY CaMOTr0 y4aIierocs.

AKTHBHBIEe (opMbl 00yUYeHHsI: TJ€ ydamuecs SBISIOTCA “‘cyObekToM”
oOydeHMsI, BBIMOJTHSIIOT TBOpPYECKHME 3aJaHUs, BCTyHalOT B JHAIOT C
npenoaaBareneM. OCHOBHbIE METOABI 3TO TBOPYECKHUE 3aJaHUS, BOIMPOCHI OT
CTYJIEHTA K MPENoAaBaTest0, U OT MPENoaaBaTeis K CTYCHTY.

IlaccuBHble ¢opMbl 00y4eHHMsi: TA€ CTYACHTbl BBICTYNAIOT B POJIHU
“00bekTa” 00yueHUs, KOTOpPhIE IOJKHBI YCBOWUTH W BOCIPOM3BECTH MaTepual,
KOTOPBIM Mepenaercss UM MpenojaBaTeleM - HUCTOYHUKOM 3HaHUW. (OCHOBHbBIE
METO/IbI 3TO JIEKIIHSI, YTEHHE, OMPOC.

7. MartepuaJibHO-TeXHHYECKOe o0ecnevyeHHne TUCIUIINHBI
8.1. JIeKIIMOHHBIE 3aHATHSA:
* AyauTopuH, OCHAILlEHHbIE MYJIbTUMEIUMHOW ammapatypoil (IIpoeKTop, IKpaH,
KOJIOHKH, KOMITBIOTEP/HOYTOYK).




* JIeKInoHHbIE ayTUTOPUH (JOCKA, MEJI, yKa3Ka)

8.2. [IlpakTtuueckue/ceMUHApCKUE 3aHATHUA: AYIAUTOPUHU, OCHAILEHHBIE
MYJIBTUMEIUUHON arnrnaparypou (mpoexTop, JKpaH, KOJIOHKH,
KOMITbIOTEP/HOYTOYK). OO60pynoBaHue Ha O6a3e nadopaTopuil UHCTUTYTA. Y 4eOHO-
METOJMYECKHE MaTepualibl B  JJEKTPOHHOM  (opMe, TNPeITyCMOTPEHHBIE
MH(OPMAIMOHHO-TIOUCKOBOM  cucteMod  yHuBepcutera «MHpopmanus s
CTYJIEHTOBY.

[Mponyktet MICROCOFT (Desktop Education ALNG LicSaPk OLVS

Academic Edition Enterprise); moamucka (Open Value Subscription) Ne V 2123829
Kaspersky Endpoint Security Crangaptaeiii Russian Edition Ne nunensuu 17E0-
180427-050836-287-197; AltLinux (Ansr OOpasoBanue 8) Ne AAA.0252.00;
Academic MathCAD License; ITpoayktet AUTODESK, apxuBarop 7z, daitnoBbrii
meHekep Far Manager, Adobe Reader (cBo6oHOe pacnpocTpaHeHue).

JIiss CTYAEHTOB C OrPaHHUYEHHBIMH BO3MOYKHOCTSAMH 30POBBSI CO3J/IaHBI
CHCIMAIbHBIC YCIOBUS JUIS TOJydeHHs oOpa3oBaHHs. B Iensax dOCTYMHOCTH
HOJYYCHHUS]  BBICIIETO  O0Opa3oBaHWsA IO  00pa30BaTC/IbHBIM  MPOrpamMmam
WHBAIMIAMH H  JIMIAMH C OrPAaHUYCHHBIMH  BO3MOXHOCTSAMH  370POBbS
YHUBEPCUTETOM obecrieunBaeTcs: 1. AJIbTEpHATHBHOM Bepcued OQHIIMaIbHOTO
caiita B cetn «UHTepHeT» st cinaboBumsammx; 2. [IpUCYTCTBHE acCCHCTEHTA,
OKa3bIBAIOIIETO 00YYAOIIEMYCsl HEOOXOAUMYIO MOMOIIb; 3.J[J1s1 MHBAIUIOB U JIUII
C OTPaHMYCHHBIMH BO3MOXKHOCTSIMHU 3J0POBBS 10 CIYXy — JYOJUPOBaHHE BCIYX
CIpPaBOYHOW HWHGPOPMAIIMKM O PACHHCAHUU YYeOHBIX 3aHATHH; oOecredeHue
HaJIIOKAIIMMHU 3BYKOBBIMH CPEJCTBAMHU BOCIIpPOM3BeAcHUs HH(popMaiuu; 4. s
UHBAJIUIOB W JIMIl C OrPAaHUYCHHBIMH BO3MOXKHOCTSMH 30POBbS, HMMEIOIIHX
HAapyIICHUsS  ONOPHO-IBHUIAaTEJIbHOIO  ammapara, CO3/aHbl  MaTepHAJIbHO-
TEXHUYCCKUE YCJIOBUS OO0CCIEYMBAIONINE BO3MOXKHOCTH OCCIPENITCTBEHHOTO
J0CTyIa 00YYaroIUXCs B yUCOHbBIC MOMEIICHUS, OOBEKTY MUTAHUS, TyaleTHbIC U
Apyrue TIOMENICHHS YHHBEPCHUTETa, a Takke NpeOblBaHUS B yKa3aHHBIX
MOMEIIEHUAX (HAJMYUe PACHIMPEHHBIX IBEPHBIX MPOEMOB, MOPYYHEH M APYTHUX
MPUCTIOCOOJICHHIA ).



JIuct usmenennii (Jlomosrnenmii)
B padouy0 nporpamMmy no JUCUHHUILIMHE
«DIEKTPOXUMUS TOITYIPOBOJHUKOB»
o HanpasieHuto noarotoBku 04.04.01. « XUUMUA»
Ha 2023/ 2023 y4eOHbIit ro

Ne dnemeHT (NyHKT) PN lNepeyeHb BHOCUMbIX MNpumeyaHune
N3MEeHeHW (A,oNoNHEHMI)

OOcyxieHa 1 peKOMEH/I0BaHa Ha 3acelaHny Kadeapbl HEOPraHUIeCKon U
bu3UIeCKON XUMUHN

npoTOKOJ Ne OT « » 2023 r.

3aBeayronuii kadeapoi X.b. Kymixos




	ЦЕЛИ И ЗАДАЧИ ОСВОЕНИЯ ДИСЦИПЛИНЫ
	1. МЕСТО ДИСЦИПЛИНЫ В СТРУКТУРЕ ОПОП ВО
	2. ТРЕБОВАНИЯ К РЕЗУЛЬТАТАМ ОСВОЕНИЯ ДИСЦИПЛИНЫ
	3. СОДЕРЖАНИЕ И СТРУКТУРА ДИСЦИПЛИНЫ
	4.3. Лабораторные работы
	4.5. Курсовой проект (курсовая работа)
	4. Оценочные материалы для текущего и рубежного контроля успеваемости и промежуточной аттестации
	5. Методические материалы, определяющие процедуры оценивания
	знаний, умений, навыков и (или) опыта деятельности
	6. УЧЕБНО-МЕТОДИЧЕСКОЕ ОБЕСПЕЧЕНИЕ ДИСЦИПЛИНЫ

	7.1 Основная литература
	7. Материально-техническое обеспечение дисциплины
	Лист изменений (Дополнений)
	в рабочую  программу по дисциплине


