degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI

3JIeKTPOHHUKH, JOTOHMKHU U

MOJICKYJISIPHOH QU3UKH
A.C. barypun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: BBe,E[eHI/Ie B (I)I/I3I/I‘leCKy}O XUMUIO U JJICKTPOXUMUTIO
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)I(lJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: AJIbTCpHAaTUBHAA SHCPTCTUKA, HAYYHOC

HpOrpaMMHpPOBaHKE U (PYHKIIMOHAIbHBIE MaTEePUAIIbI
®usrex-mrkoia nekrpoHuku, otonnku u Monexymnspraoit duzuku
kadeapa HAaHOMETPOJIOTUHN U HAHOMATEPHAJIOB

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - AuddepeHunpoBaHHbIi 3a4eT

2 (BeceHHUil) - DK3aMeH

AynutopHbIX yacoB: 120 Bcero, B TOM 4HCIIE:
nexun: 60 gac.
ceMuHapsl: 60 gac.
nabopatopusele 3ansaTus: 0 gac.

CamocrosrensHas padora: 75 4ac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 225, Bcero 3ad. e1.: 5

[Iporpammy cocrasuin: .M. Utkuc, kKaHa. XuM. HayK

[Iporpamma obcyxaeHa Ha 3aceqannu Kadeapsl HIHOMETPOJIOrHK U HaHoMaTepuaiioB 12.02.2024



AHHOTANMA
HucuuruinHa «BBeneHne B (QU3MYECKYI0 XHMHIO W DIEKTPOXMMUIO» HampaBicHa Ha (OPMHpPOBAaHHE
PO IITEHBIX KOMIIETCHIIUN U MIPEICTaBICHUI 00 OCHOBHBIX 3aKOHAX (PM3MUECKON XUMUU, UX TTPUMEHUMOCTH
B TIPOCKTHPOBAHUH DIIEKTPOXUMHUYECKHX CHUCTEM BCJICACTBHE YIIYOIEHWS M CHCTEMaTW3allui 3HAHUN B
o0macTax (U3NYECKOW XUMUHU, TEPMOJUHAMHUKU, KUHETUKH DICKTPOXMMUYECKHX TPOIECCOB C IICIBIO
OCYUIECTBJICHHS TUIAHUPOBAHHWSA, MPOBEINECHUS, aHAINW3a W WHTEPHPETAlMU HKCHEPUMEHTAIBHBIX JaHHBIX
Hay4YHBIX WICCIICOBAHUIN I PEIICHUS 3a]1ad JaHHOW 001acTH.

1. leau u 3apauun

eap AUCUMNIMHBI

- (dopmupoBaHue y OOydYalOLUIMXCS CHEHUATU3UPOBAHHBIX MPEACTAaBICHUH 00 OCHOBHBIX
(U3UKO-XMMUYECKNX 3aKOHAX UX CIEHU(HUKe B NPWIOKECHUH K 3JIEKTPOXUMHUYECKHM CHCTEMaM, a
Takke OO0 OOMHMX 3aKOHOMEPHOCTSX TEPMOAMHAMUKA W KHUHETHKH 3JCKTPOJHBIX IPOLIECCOB,
MO3BOJISIIOIINX OCYIIECTBIIATh IUIAHMPOBAaHME M MPOBEICHUE HAyYHBIX HCCIEJOBAaHMHW B 001aCTH
EKTPOXUMUMU.

33]13‘[1/[ JAUCHUIIINHBI

— ymiyOneHue ©0a30BBIX M (OPMUPOBAHHE CIEIUATU3UPOBAHHBIX 3HAHWH O TIOHATHSIX U
(byHIaMEHTaJbHBIX 3aKOHAX (U3NYECKOM XUMHUM © WX choenuduke B TMPWIOKEHUH K
ANEKTPOXUMUYECKUM CUCTEMAM;

— 0000menne W cUcTeMaru3anus 3HAHUKW O TEPMOJWHAMHKE W KHHETHKE DJICKTPOXUMHUYECKUX
MPOIIECCOB;

— ¢opMupoBaHre 0a30BBIX 3HAHWH 00 OCHOBHBIX METONIaX JKCIIEPUMEHTAIBHOTO M TEOPETHUYECKOTO
WCCIIeIOBAaHUS DJIEKTPOXUMHUUECKUX SBJICHUH;

— OBJIaZICHHE METOIOJIOTHEN IIEKTPOXUMHUYECKUX UCCIIETOBAaHUH.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananuzupyer npoOIEMHYIO CUTYAIINIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOWCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHOW  CHUTyallud Ha  OCHOBE

YK-1 CriocoGeH ocymecTBIsTh KpUTHIECKUN
JOCTYTHBIX KICTOYHUKOB HH(pOpMaH

aHaM3 MPOOJIEMHBIX CHTYaIlWii Ha OCHOBE
CHUCTEMHOTO TIO/IX0/1a, BBIpabaThIBaTh
CTpaTeruro AeucTBui

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS
MOCTABJICHHOM IIeld Kak IOCJICAOBaTeIbHOCTh IIaroB,
HOpeABUIS PE3yabTaT KaKAO0ro0 M3 HUX M OLEHMBAs HX
BIMSIHUE HAa  BHEIIHEE  OKPY)KEHHE  IUIaHUPYyeMOM
JEATEIIbHOCTH U Ha B3aMMOOTHOIICHUS YYAaCTHMKOB ITOM
JesITeTbHOCTH

[MK-1.1 CnocobeH HaxoauTh, aHAIM3UPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4ecKoi o0nacTu cBoed mpodeccHoHaTbLHON
[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

peats 3a1a4y, B ToM uncie paspadareiBath 1 [[IK-1.2  CrocoGeH  BBIIABUTAaTh  THUIOTE3bl, CTPOHTH
UCCIIE0BAaTh MaTeMaTHYECKUE MOJEIH MaTeMaTHYeCcKue MOAEIM Ul OIHUCaHMA H3y4aeMbIX
W3y4YaeMbIX SABJICHHN U MPOLIECCOB, CACTEMHO  |SIBJICHHH M MPOLIECCOB, OLECHUBATH KAUECTBO pa3paboTaHHON
aHAJIM3MPOBATh HAy4YHbIEC MPOOJIEMBI, IOJIyYaTh |MOIENIN

HOBBIC HAayIHBIC PC3YJIbTATBI I1K-1.3 CrnocobeH mnpuMeHSTb TEOpeTHUeCKue H (WIIH)
9KCIIEPUMEHTAJIbHBIE METOJbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3ybTaThl

3. IlepevyeHpb MIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI




3HATb:

YMETB:

— OCHOBHBIC TIOHSATHS W 3aKOHBl (DU3MYECKOM XUMHH: XMUMHYECKas TEPMOJWHAMUKA, KUHETHKA,
reTeporeHHbIC PeaKIluu, KaTaiu3, acopOIus;

— OCHOBHBIC TIOHSITUS U ONPEEICHUS, UCTIOIb3YEMBIE B JICKTPOXUMUY;

— (yHIaMeHTalbHBIE OCHOBBI JICKTPOXVMHU, BKIIOYAIOIINE TEOPHUIO 3JIEKTPOIUTOB, MPEICTABICHHUS
AIEKTPOXUMUYECKOU TEPMOJUHAMUKHU U MOJIETIU, UCIIOJIb3YEMbIC B KHHETUKE AIEKTPOJHBIX MPOLECCOB;
— MPHHIUIBI BHIOOPAa METOJIUK MPOBEJACHUS SKCIIEPUMEHTAIBHOTO HCCIIEOBAHUS MIEKTPOXUMHUYECKUX
SIBJICHUU U TIPOLIECCOB.

— OCHOBHBIC TOHATHUS W 3aKOHBI (HU3MYECKOM XHMHHU: XUMHYECKas TEPMOAMHAMUKA, KHHETHKA,
reTeporeHHbIC PeaKlnu, KaTains, aacopOus;

— OCHOBHBIE ITIOHATHS U OIIPENEIICHUs, UCIIOIb3YEMbIE B JIEKTPOXUMHUU;

— (yHIaMeHTaNbHBIE OCHOBBI JICKTPOXUMMHH, BKIIOYAIOIINE TEOPHUIO 3JIEKTPOJIUTOB, MPEACTABICHHUS
JIEKTPOXUMHUYECKOU TEPMOJUHAMUKH U MOJEIH, UCTIOJIb3YEMBIE B KUHETUKE JIEKTPOJHBIX IIPOLIECCOB;
— MPUHLUIBI BBIOOpa METOIUK MPOBEICHUS SKCIIEPUMEHTAIBHOTO HCCIIEOBAHUS SIEKTPOXUMUYECCKUX
SIBJICHUU U IIPOLIECCOB.

BJIAJIETh:

— OCHOBHBIC TIOHSATHS W 3aKOHBI (DU3MYECKOW XUMHH: XMUMHYECKas TEPMOJWHAMUKA, KUHETHKA,
reTeporeHHbIC PeaKIluu, KaTaiu3, acopOIus;

— OCHOBHBIC TIOHSITUS U ONPEEICHUS, UCTIOIb3YEMBIE B JICKTPOXUMUY;

— (yHIaMeHTalbHBIE OCHOBBI JICKTPOXVMHU, BKIIOYAIOIINE TEOPHUIO 3JIEKTPOIUTOB, MPEICTABICHHUS
ANEKTPOXUMUYECKOU TEPMOJUHAMUKHU U MOJIETIH, UCIIOJIb3YEMbIC B KHHETUKE IEKTPOJHBIX MPOLECCOB;
— MPHUHIUIBI BHIOOPAa METOJIUK MPOBEJACHUS SKCIIEPUMEHTAIBHOTO HCCIIEIOBAHUS DIEKTPOXUMHUYECKUX
SIBJICHUU U TIPOLIECCOB.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATHH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Beenenne B kypc. OOmme mMOHATHA ) )
(U3NIECKON XUMHU
) Xumuueckas TEpMOJIMHAMUKA u 4 4 )
TEPMOXUMHUS
CaMonpou3BOIbHbIE u
3 HECaMOIIPOU3BOJIbHBIE IIPOLIECCHI. 4 4 )
OcHOBHBIE TEPMOIUHAMUYECKUE
[OTEHIUAJIbI
4 TepmonnHamuueckoe paBHOBEcCHE. ) 4 )
BrnusiHue Temneparypsl
5 XHAMHYECKAHN IIOTEHIIMAI. XHMHYECKOS 2 4 2
paBHOBecue
6 Tepmoaunamuka pacTBOpoB. PacTBOpbI ) 4 )
3JIEKTPOJIUTOB
7 OcHOBHBIE 3aKOHBI XUMHYECKON 4 4 4
kuHeTukU. [lopsaok peakiuu.
8 [ToBepxHOCTHBIE sIBIIECHHSI. AICOPOIIHSI 2 2 4
9 [lonsTue o xaranusze 2 2 4
Oobmme MPECTaBICHHUS 00
10 JIEKTPOXUMHUYECKUX CHCTEMAX. 2 4
ONEeKTPOXUMHYECKUH IKCIIEPUMEHT




1 TepmonuHamuka IEKTPOAHBIX 4 ) )
IPOLIECCOB
TepmonnHamuka pacTBopoB

12 |smektponutoB. Ilepenoc BemecTBa B 6 4 8
ANIEKTPOJIUTAX.

13 OO1mye NoHATHS KUHETUKH EKTPOIAHBIX 6 4 ]
nporieccoB. Juddy3rnonnas kuHeTHKA

14  |KuHeTmka cTaguu nepeHoca 3apsia 6 4 8

15  |CnoxHble peakuuu 4 6 8
JIBoitHOM UEKTPUYECKUN CJIOH.

16 |AncopOuusi B DIIEKTPOXUMHUYECKHX 4 4 8
cucreMax
CoBpeMeHHbIE UIEKTPOXUMUYECKHE

17 P P 4 8 5
METO/IbI

Hroro yacos 60 60 75

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 225 yac., 5 3ad.en.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 1 (Ocennuii)

1. Beenenue B kypc. O0mue MOHATHS PUINISCKOW XUMHUHT

Crpykrypa Kypca "BBenenue B pu3nueckyro XUMHIO U 3JIEKTpoXuMuio". Pexomenryemblie yueOHble
Marepuainel. [Ipeaqmer u 3amaun Qu3mueckod XMMHHU, €€ CBSI3b C JPYTMMHU HayKaMH H POJb TpU
W3YyYEHUH CIEUUAIBHBIX AUCUUIUIMH. OCHOBHBIE TOHATHS TEPMOAWHAMHUKHU. llepBeIM 3aKoH
TePMOANHAMUKHN. BHYTpeHHss sHEpTusl.

2. Xumuueckas TepMOAMHAMUKA U TEPMOXUMUSI

OHranenus. TemnoeMKocTb, €€ 3aBHCHUMOCTh OT Temneparypel. I[Ipumenenne [ 3akona
TEPMOJIMHAMHMKH K XUMHUYECKHM mporeccaM. TeroBeie 3pQeKTsl XUMUYECKHX pPEaKUUd. 3aKOH
I'ecca. CranmapTHbie TETIOTH 00pa3oBaHus U cropaHus coenuHeHnr. CriencTBus U3 3akona [ecca.
3axon Kupxroda.

3. CaMOHpOI/I3BOHBHBIC U HCECAaMOIIPOU3BOJILHBIC TIPOLCCCHI. OcCHOBHEBIE TCPMOANHAMUYICCKUC
IIOTCHIIMAJIbI

Camonpou3BOJIbHBIE M HECaMONPOU3BOJbHbIE Ipouecchl. Il 3aKoH TepMOAMHAMHMKH. DHTPOIHS.
[Ipunumn Bozpacranust sHTponuu. OObenuHeHHbIE BhIpakeHHs | u Il 3aKOHOB TEepMOIMHAMMKH.
Craructuueckud xapaktep Il 3akoHa TepmoanHamuku. TepMonWHaMUYECKHE MOTEHIIMAIIBI
(cBobonHnas sneprust I'nub6ca u I'enpmronbua). Csizb TEPMOAMHAMUYECKHUX TOTCHLIMAIOB C paO0OTOH.

4. TepMonMHAMUYECKOE paBHOBECUE. BinsiHME TeMIepaTypbl

[lonaTne © TEPMOOMHAMUYECKOM PABHOBECHU. YCIOBUSI DPaBHOBECHS M BO3MOXHOCTH
CaMOIPOU3BOJIBHOTO IPOTEKAHHUs MPOIECCOB NpH MOCTOSHHBIX p u T. M3orepma u wu3obapa
Banr-Todda. Cps3p koHCTaHTBHI paBHOBecHs C 3Heprued [mbO6ca. BnusHue temmeparypsl Ha
CMeEIIEHUE PAaBHOBECHSI.

5. XuMu4eCcKuil NoTeHIan. XUMUYECKOE PABHOBECHE

XUMUYECKUN NNOTCHIMAJI, €0 3aBUCUMOCTDb OT JaBJICHUSI. VCnoBusl XUMHUYECKOTO paBHOBECHUA.




6. TepmoauHaMuKa pacTBOPOB. PacTBOPHI 3J1EKTPOIUTOB

OcCHOBHBIE TIOHSATHS TEPMOJIMHAMHUKH PACTBOPOB. XMMHUUYECKHH NOTEHIIMAJI KOMIIOHEHTOB PacTBOpA.
3akon Payns u 3akon I'enpu. TepMmomnHamuueckasi akTHBHOCTh. MpeanbHblil pacTBOpbl. CriocoObI
BBIPAKEHUS COCTaBa PaCTBOPOB.

7. OCHOBHBIC 3aKOHBI XHMUYCCKOH KHHETUKH. HOpSIZ[OK pcaknuru.

CKOpOCTh XMMHUYECKHX peakiuu. MONEKYIIpHOCTh M TIOPSIOK PEeakuu. 3aKOHbI (HOpMaTbHOW
KUHETUKU JUIsI PEeakUMd TEpBOTO, BTOPOTO, TPETHErO0 M N-T0 MOPSAKOB. CIOXKHBIE PEaKIHH.
3aBUCUMOCTH CKOPOCTH XMMHYECKUX PEaKIUU OT TeMIEepaTyphl. YpaBHeHHEe AppeHuyca. JHeprus
aKTUBauMU. Teopus aKTHUBHBIX CTOJKHOBEHUH. Teopusi akTHBHpPOBaHHOTO KoMiuiekca. Ilonarue o
LENHbIX peakiusx. Peakuuu ¢ Hepa3BeTBICHHBIMU U pa3BETBICHHBIMU LienssMU. KuHeTuka 1enHbix
peakuu. OcoOEHHOCTH KMHETUKH Pa3BETBICHHOW LeHOW peakuuu. LlemHou B3peiB. IlomyocTpos
BOCIUIaMeHeHHUs. LlenHple peakuy 1 npouecc ropeHusl.

8. [loBepxHOCTHBIC SIBICHUS. AJICOpOLIUs

[MoBepxHoCTHBIE siBNeHHs. SBienue aacopouuu. [Ipupona cui ajacopOIMOHHOTO B3aMMOJICHUCTBUSL.
AncopOuusi Ta3oB Ha TBEpAbIX MOBEpXHOCTIX. M3orepmbl ancopOunmonHoro paBHoBecus [enpw,
Jlearmiopa, BOT. 3aBucumocth ancopOuuu oT Temneparypbl. AjcopOiuonHas ¢opmyna [m60ca.
Kunernka rereporeHHbIX peakiuy.

9. IloHsATHE O KaTaanu3e

Karaims. Karamuzatopsl ¥ HWHTHOUTOpPBI. DHEPrusi akTHBALKMKM B KaTaJTUTHUECKUX PEaKIUIX.
I'ereporeHHbId kaTanu3. Teopur KUHETUKY B TE€TEPOT€HHOM KaTajlu3e.

10. O6mmue npeacTaBieHus: 00 IMEKTPOXUMHUUYECKUX CUCTEMaX. DIEKTPOXUMHUYECKUH IKCIICPUMEHT

DnexTpoasl M AEKTpoAHble peakuuu. ['anpBanudeckue nenu. CTpykTypa Mek(pa3HOH TpaHHILBI
3apsDKEHHBIM  MeTajul/pacTBop  anekrponurta. PapaneeBckue u  HedapaJeeBCKHE MPOLECCHI.
BonsramnepHbie KpuBbIe, cICTEMa 3HAKOB I ToKa. 3akoH Dapajes. DIeKTPOXUMUYECKHE TYEHKH U
UX BUIBL. DJIEKTPOABI CpaBHEHUs. THIIBI 3JIEKTPOIOB, UCTIONb3YEMbIX Ha MpakTHke. [loTeHmmMocTarsl.

11. TepMonMHaMUKa JIEKTPOJHBIX IIPOLECCOB

KoHrakTHble MexdaszHble TOTeHIUANbl. HampsbkeHne pa3oMKHYTOW 1ieni. PaBHOBECHBIM U
CTaIlMOHAPHBIM TIOTEHIMAN. YpaBHeHue HepHcrta. AOcomoTHBEIM moTeHnuan. HepaBHOBeCHBIE
AIIEKTPO/IHbIE TOTeHIaNbl. [loTeHnman pa3oMkHyTOd nenn. Toxu oOmena. Ypauenue JAC s
raJlbBaHUYECKOW LIEeMU. 3aBUCUMOCTD JIEKTPOAHOIO MOTEHIHAIa OT KOHLEHTPAMH U aKTUBHOCTH.
Temneparypubii kodhduiuent. Bnusane pH. Jmarpammer Ilyp6s. [lorenmnmanoobpa3syromas
peakuusi. Koppoznonnsie mponeccsl. DMeKTPOAHbIE TOTEHIIMAIBI B HEBOAHBIX 3JIEKTPOIUTAX.

Cemecrtp: 2 (Becennuit)
12. TepmogMHAMHKa PaCTBOPOB AJEKTPOIUTOB. [IepeHoC BemecTBa B 3J€KTPOINTAX.

[Tonsitue o pacTBopax EKTPONUTOB. VloHHBIe B3aumMonercTBHsA. CHUIIbHBIC M CIa0ble 2JIEKTPOJIUTHI.
Koncrantel guccoumanuu. IlepeHoc BemecTBa B dnekrponute. [loTeHnman Ha TpaHUIE
KHUJIKOCTB/ )KUAKOCTh. MeMOpaHbl. OH-CeNeKTUBHBIE SJICKTPOIBL.

13. O6mmue NoHATHS KUHETUKHU 3EKTPOTHBIX MporieccoB. Jnddy3snonnas kuaeTnka

CKOpOCTb 3NIEKTPOXMMHUYECKOM peakiuu U (akTopsl, Biusone Ha Hee. [lepeHampspkeHue.
KoH1eHTpaoHHas, akKTHBAIMOHHASI 1 OMHYECKasl OJSPH3ALUH.



Buner macconepenoca. [lonsitue o nmuddy3MoHHO KOHTPOIHPYEMBIX peakiusax. [IepBoId U BTOpOH
3akoHbl Puka. VYpaBuenume Hepucra mng audQy3nOHHO-KOHTPOIMPYEMOU peakuuu, (HopMel
BOJIBTAMIIEPHBIX KpHBbIX. [lomsiporpadus. Bomprammepomerpust Ha BpallaromIeMcsi SIEKTPOAE.
XpoHOAMITEpOMETPUST M XPOHOIIOTEHIMOMETPHs. MUKpo3nekTpoasl. BinsHHe conpoTHBIEHUSA
siueiiKU Ha u3MepeHus noreHuuana. CreKTpoCcKous 3JIeKTPOXMMHUUYECKOI0 UMIIEAAHCA.

14. KuneTtuka cTaauu rnepeHoca 3apsia

OO6parumMele 1 HeoOpaTuMble peakuuu. YpaBHeHue Tadens. [lonspusanoHHbie KpUBbIE, ypaBHEHHE
Barnepa-®onemepa. Koapdunment mepenoca. BuemHe- u BHyTpucdepHble peakiuu. Teopws
Mapkyca. DIeKTpoKaTaims.

15. CioxkHble peakuuu

[TocnenoBarenbHble ANEKTPOXUMUUYECKUE PEAKIMU. MeToj| Bpallalolerocs: 3JEKTPoAa C KOJBLOM.
Jlumutupytonme cranuu. Peakiiny ¢ XMMAYECKUMH CTaIusIMU. DneKkTpoocaxienue. Kopposusi.

16. JIBOIiHO¥ ANIEKTPHUECKUHN CIIOH. AJICOPOIIHS B DIIEKTPOXUMHUECKUX CHCTEMAX

CtpykTrypa nBorHOrO sJekrprdeckoro cios. Juddepennmansaas emxocts. COBpeMEHHOE ONHMCAHHUE
JA3C nns cnywas cnenuduueckod W Hecnenu(pUIecKor aacopOnuu. 3apsii MOBEPXHOCTH, 3aKOH
dapanes. Kynonomerpusi. Teopus 3aMeIeHHOTO pa3psia.

17. COBpeMeHHLIe QJICKTPOXUMHUUICCKUC MCTOAbL

KBanparHOBOJIHOBass ~BoibTammepoMerpus. MeTox KBapueBbIX MHKpoBecoB. CKaHUpYOMIas
ANEKTPOXUMHUUECKast MUKPOCKOHA. CIEKTPOAIEKTPOXUMHUSL.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIEeHHS 00pa30BaTEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

YueOHast aymuTOpHs, OCHAIICHHAS! MYJIFTUMEANA IPOEKTOPOM, MEJIOBOW MIIM MapKEPHOH JOCKOH.
6.IlepeyeHnb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
Jluteparypa Boigaercs Ha 6a30BoH Kadenpe:

1. JIx. Dmmor, [1. Jlo6ep. Cummerpus B pusuke. B 2-x Tomax. UzgarensctBo: “M.: Mup” (1983).
2. I'JI. bup, [E. ITuxyc. Cummerpust u gepopmanonabie 3QpeKTsl B MOTyNPOBOTHUKAX.
WznarensctBo: "Hayka" (1972).

JlononHuTeNbHAS TUTEPATypa
Jluteparypa Bolaercs Ha 6a30BOH Kadenpe:

1. M.S. Dresselhaus, G. Dresselhaus, A. Jorio. Group Theory: Application to the Physics of
Con-densed Matter. 3garenscTBo: Springer (2008).

2. JLA. JTagnay, E.M. Jlupmmi,. Tom 3 «KBanToBas Mmexanuka. HepenstuBucTckas Teopus» (TIIaBbI
XII "Teopust cummetpun u XIII "MHOroaroMHbie MOJIEKYIBI")

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT", HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIB3YIOTCA



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

He nmpexycmotrpens!
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4yalOM{ AWCUUIUIMHY, NOJDKEH C OJHOMW CTOPOHBI, OBJAAETh OOIIMM IMOHSITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3yabTare U3yUCHHUA AUCHUIIIMHBI CTYACHT AOJKCH 3HAaThb OCHOBHBIC ONPCACIICHUSA NUCHUIIINHBI,
YMETh IPUMCHATH IMOJTYUYCHHBIC 3HAHUSA JId PCIICHUS PA3JIMYHBIX 3a/a4.

YcnemHoe 0CBOCHUE Kypca TpeOyeT:

— TIOCEIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YUEOHBIM TUTAHOM T10 AUCIHILTHHE;

— BeJICHNS KOHCITCKTa 3aHATHH;

— HaNPsDKEHHOMW CaMOCTOATEIHLHOM PabOTHI CTYIEHTA.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— mpopaboTKy yd4eOHOro Marepuayia, IMOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUYEHUS;

— peleHue 3aad, MpeaaraéMbpIx CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIIIOJIHEHUIO 3aJaHUI TEKYLIEH U IPOMEKYTOYHOM arTeCcTaluu.

[Tokazarenem BiajeHHs MarepHajoM CIYXXHT YMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI IO TEMaM
JTVCIIATLIAHEL.

BaxHo 10OWTHCS MMOHMMaHUS M3ydaeMOro MaTepuala, a He MEXaHH4YECKOro ero 3armoMmuHaHus. [lpu
3aTPYIMHEHUN W3yYCHUs OTJENBHBIX TEM, BOIPOCOB, CIEAYeT OOpamarhcsd 3a KOHCYIBTAUAMHU K
MpenoAaBaTesio.

Bo3mokeH mpoMekyTO4HBIH KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad B COOTBETCTBUH C
TEMATUKOH 3aHSATHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIG Mar€MaTuKa nu (1)I/I3I/IKa

Nnpo¢uJIb NOATOTOBKH: ®Du3uKa MepCIeKTUBHBIX TEXHOJIOTUH: aJIbTepHATUBHAS SHEPreTHKa, HayYHOE
IpOrpaMMHpPOBaHKE U (PYHKIIMOHAIBHBIE MaTePUAIIbI

®usrex-mrkoia nekTpoHuku, otonnku u Monexymnspraoit Ouzuku
kadeapa HAHOMETPOJIOTUHN U HAHOMATepHAaJIOB

Kypc: 1

KBau(pukanus: MarucTp

Cemectpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - AuddepeHunpoBaHHbIi 3a4eT

2 (BeceHHUil) - DK3aMeH

Pa3zpatGoTunk: J.M. UTkuc, KaHI. XUM. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBiser MOWCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS

MOCTABICHHON IIEIW KaK IIOCJIeNOBaTCIbHOCTh IITaroB,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHUE HA  BHEIIHEE  OKPYKEHHUE  IIAHHUPYEeMOM
JESTENbHOCTH W Ha B3aUMOOTHOIIEHHUS yYaCTHUKOB 3TOM
JIeATCIbHOCTH

[MK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNNIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLEHUBATH KAUECTBO pa3padoTaHHON
MOJENN

IMK-1.3 CnocobeH NpUMEHATh TeopeTHueckne W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3yIbTaThl

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3YIbTATC U3YUCHUA NUCHUILJIMHBI «BBCI[CHI/IC B (I)I/IBI/IIIGCKy}O XUMHUIO U JJICKTPOXUMHIO» 06}"{3}0]]_[1/1171051

JOJIKCH:

3HATb:

— OCHOBHBIC MOHSATHS W 3aKOHBI (U3NYECKOM XHMHUHM: XHMHUYECKas TEPMOIMHAMHKA, KHUHETHKA,
reTepOreHHbIC PeaKInu, KaTallu3, aacopouus;

— OCHOBHBIE TOHSTHS U OIPEeNICHUS, UCIIOIb3YEMbIE B 3JIEKTPOXHUMHUU;

— (hyHAaMEHTaJIbHBIE OCHOBBI HJIEKTPOXUMHHM, BKIIIOUAIOIIUE TEOPUIO SJIEKTPOJIUTOB, MPEICTABICHUSL
3NIEKTPOXUMHUYECKOH TEPMOJUHAMUKH U MOJEIH, UCTIONIb3YEeMbIE B KHHETUKE JIEKTPOIHBIX MPOLIECCOB;
— IPUHIUIBI BEIOOpA METOAMK MPOBEAEHUS KCIEPUMEHTAILHOTO MCCIEI0BaHUS IEKTPOXUMUYECKUX

SIBJICHUU U TIPOLIECCOB.
YMeTh:

— OCHOBHBIC IIOHATHA H 3aKOHBI (bPIBI/I‘IeCKOI/IV XUMHUHU: XUMHUYECKasd TEpMOAWHAMUKA, KHHETHKA,
IreTCPOrCHHbIC PCAKIIUHA, KaTaJIU3, a;[cop6u1/m;

— OCHOBHBIC ITIOHATHUA U ONPEACIICHHS, UCIIOJIb3YECMBIC B DJICKTPOXUMMU,

- q)YHI[aMGHTaIIBHBIG OCHOBBI JJICKTPOXUMHUH, BKIHOYAIOMIUC TCOPUIO IJICKTPOJIUTOB, MPCACTABICHUA
SJIeKTpOXI/IMI/I'-IeCKOI/IVTepMOI[I/IHaMI/IKI/I 1 MOJCIIN, UCIIOJIb3YECMBIC B KHHCTUKE IJICKTPOAHBIX IPOLECCOB;
— IPUHIUIIBI BLI60pa MCTOAUK MPOBCACHUSA IKCIICPUMCHTAJIBHOI'O UCCICAOBAHUA IJICKTPOXUMUYCCKUX

SIBJICHUU U IIPOLIECCOB.
BJIaJeTh:

— OCHOBHBIC MOHATHS W 3aKOHBI (U3NYECKOM XHMHUHM: XHMHUYECKas TEPMOIMHAMHKA, KHUHETHKA,
TeTepOreHHbIC PpeaKInu, KaTalu3, aacopouus;

— OCHOBHBIE TOHSTHS U OIPEeNICHUS, UCIIOIb3YEMbIE B 3JIEKTPOXHUMHUU;

— (hyHAaMEHTaJIbHBIE OCHOBBI HJIEKTPOXUMHH, BKIIIOUAIOIIUE TEOPUIO SJIEKTPOJIUTOB, MPEICTABICHUSI
3NIEKTPOXUMHUYECKOH TEPMOJUHAMUKH U MOJEIH, UCTIONb3YEeMbIE B KHHETUKE IEKTPOAHBIX MTPOLIECCOB;
— IPUHIUIBI BEIOOpA METOAMK MPOBEAEHUS SKCIEPUMEHTAIBHOTO MCCIEI0BaHUS IEKTPOXUMUYECKUX

SIBJICHUU U TIPOLIECCOB.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0




B nHavane xaxmoro 3aHATHS IPOBOAUTCA KPATKUN OMPOC MO TEME MPEABIIYIIEro 3aHATHS.

4. llepeyens TUNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

Bonpocs! k auddepeHurpoBaHHOMY 3a4eTy:

1. Ilpeamer u 3amaun (QU3NUECKOHM XMMHHU, €€ CBSI3b C JAPYIMMH HAayKaMd M POJIb HPU H3YUCHUHU
CHeLHaIbHbIX AUCUUIUIMH. OCHOBHBIC IIOHATHS TEPMOJUHAMUKH.

2. IlepBbId 3aKOH TEPMOAMHAMUKHU. BHYTpeHHs s sHEprus. DHTANBNU. TerI0eMKOCTh, €€ 3aBUCUMOCTD
OT TeMIIEPAaTYPBHI.

3. Ilpumenenne | 3akoHa TepMOIMHAMHMKM K XWUMHYECKMM ImponeccaMm. TermioBbie 3¢ ¢eKTh
XUMHYECKUX peakuuu. 3akoH [ecca.

4. CranjapTHbIEC TEIUIOTHI 00pa30BaHUs M cropaHus coeanHeHur. CnenctBus u3 3akoHa [ecca.

5. 3aBUCHMOCTD TETUIOTHI XUMHUYECKUX PEAKIMH OT Temreparypsl. 3akoH Kupxrodda.

6. Camonpou3BosbHbIE Tpouecchl. I 3akoH TepMOIUHAMUKHA. DHTPOMUSA. 3aBUCUMOCTH SHTPOMUU OT
MapaMeTpoOB COCTOSIHUS: TEMIIEPATYpPbl, 00bEMA 1 1aBICHUS.

7. O6wvenunennsie BeipakeHust | u Il 3akoHOB TepmomuHamuku. [IpuHIMO BO3pacTaHus SHTPOIHH.
Craructuueckud xapaxtep Il 3akoHa TepMOoIUHAMUKHY.

8. Tepmogumnamuueckue mnoreHIHanbl (cBoboxHast sHeprusi [ub6ca u Ienbmromeua). Cas3b
TEPMOAMHAMUYECKUX  MOTEHIMaloB ¢  paborod. Kpurepuum  BO3MOKHOCTH  HPOTEKaHUS
CaMOITPOU3BOJILHOTO NPOLIECcCa U PABHOBECHS B HEHM30JIMPOBAHHBIX CHCTEMAX.

9. YcinoBusi paBHOBECHS U BO3MOXKHOCTH CaMOIPOM3BOJIBHOTO MPOTEKAaHHUS MPOLECCOB B CIOXKHBIX
cucremMax. XMMUYECKUH TIOTEHIUAI.

10. 3akoH [IEWCTBYIOIIMX MacCc U KOHCTaHTa PaBHOBECHUS. XMMHUYECKOE PABHOBECHE B TeTEPOTEHHBIX
peaKuusx.

Bormpocs! k 5x3ameny:

1. M300apHBIM MOTEHITUAT XUMUYECKOH peakilnu. YpaBHeHHE H30TepMbl. OTpe/ielicHre HapaBICHUs
MPOTEKaHHWs XMUMHYECKOTO Tipouecca. BbIBog M TNpUMEHEHHE YpaBHEHUS H300apbl U H30XOPHI
XUMHYEeCKOW peakunu Bant-Iododa.

2. PactBopel. CriocoObl BBIpaKeHHS KOHLEHTPALMU pPacTBOpoB. MaeanbHbie pacTBOpbl. PeanbHble
pacTBOpbl. AKTUBHOCTb, KOA(GUIIMEHT akTUBHOCTH. OCOOEHHOCTH PacTBOPOB IIEKTPOIUTOB. Teopus
PacTBOPOB AIEKTPOIIUTOB.

3. Crpykrypa Mex(a3zHOW TpaHHUIBI 3apsHKEHHBIM METaul/pacTBOp diekTposnTa. [loBepXHOCTHBIE U
Mex(asHble CIOH. DIMEKTPUUYECKOE CTPOCHHE MeX(a3HbIX ClIoeB. ACopOUHMs B 3IEKTPOXUMHUYECKUX
cCUCTEMaX.

4. l'anpBaHMuecKas Lenb. J(Ba HanpaBICHUs TOKA Yepe3 SYeHKy. DJIEKTPOABI U AIIEKTPOIHBIC PEaKIIH.
Tunsl ranpBannyeckux nenew. Pacuer J/IC g pa3HbIX THIOB TaJIbBAHUYECKHX 3JIEMEHTOB. 3aKOH
@apanes.

5. Huddysuonnsie mnoreHnuansl. OCOOEHHOCTH BOAHBIX M HEBOIHBIX O3JEKTponuToB. llepeHoc
BellecTBa B aekTponaute. Cructema 3HakoB Juid Toka. IloToku BemecTsa.

6. XapakTepucTHKa OCHOBHBIX BHMJOB IIPOBOJHMKOB. ODJEKTPOJHBIM MOTEHUUAI IPU MPOXOXKACHUU
ToKa. CTallMOHAPHBIW U PaBHOBECHBIN MOTECHIIUAIL.

7. CranuoHapHbIH pexxuM mpouecca. OONacTH MOTEHUUAIOB HpeAesbHoro aud@y3noHHOro ToKa U
KMHETHUKH 3aMEeJUIEHHOTO pa3psa Ha BOJIbTaMIIEPHBIX KPUBBIX.

8. KonraktHpie Mexda3Hble moTeHIUaNbl. Tokum oOmena. HampsbkeHue pa3oMKHYTOW —IIETH.
HepaBHoBecHble oanexTpomHble moOTeHIManbl. YpaBHeHue g O/IC rampBaHWYEeCKOW IIETIH.
3aBUCHMOCTbD JIEKTPOAHOTO MOTEHIMAA OT KOHIIEHTPALIUH.

9. JIByX M TpEXdNEKTPOIHBIE 3JIEKTPOXMMHUYECKHE SUEHKH. THIIBI 3IEKTPOAOB, HMCIOJIB3YEMBIX Ha
paxkTuke. TUIBI UCIIOJIb3yEMbIX B BOAHBIX U HEBOIHBIX JIEKTPOIMTAX U MIEKTPOLOB CPAaBHEHMUS.

10. CkopocCThb MEeKTpOXUMHYECKON peakiuu. OOIUY 1 NMapliyaibHbIe TOKA PEakii. AKTUBAIUOHHAS
U KOHLICHTPalMOHHAs MOJIsIprU3anuu 31ekrpoaa. O0iee KHHETHIECKOEe YpaBHEHHE.



11. B3aumocBs3p nmapameTpoB NpsAMOH U oOpaTHOW peakiuu. CBs3p KMHETHYECKHX IAapaMeTpPOB B
obnmacTaX MajiblX M OONBIIMX MOJSIpU3alMK. 3aBHCUMOCTh TOKa OOMEHa OT KOHLIEHTpAlWu.
HecraunonapHbIe IpOIECCHI.

JlonoHATEIBHBIE BOIPOCHI:

1. BeiBectn ypaBHeHue batnepa-donbsmepa ais Toka.

2. 3anucarp ypaBHeHue Panainca-Illesyexa. [Tokasars perienue ajs Toka nuka
3. 3anucarp ypaBHenue I enaepcona amst 1-1 3apsiiHoro 3neKTpoauTa.

4. BriBectn ypaBHeHue HepHcTa i1 BOTOPOIHOTO 3NEKTPOa.

5. 3anucare ypaBHenue Taderns, moka3ars 00JacTb IPUMEHUMOCTH.

6. 3anucarp ypaBHeHue JleBnda, 0ObSICHUTH PU3NUECKUN CMBICIL.

HpI/IMepBI OK3aMCHAIIMOHHBIX OUIICTOB.

IIpumep 1:
1. Ilpumenenue | 3akoHa TepMOIMHAMHKM K XWMHYECKMM IMponeccaMm. TemioBbie 3¢ QeKTh
XUMHYECKUX peakuuu. 3akoH lecca.

2. JIByX U TPEXdIEKTPOIAHBIE AJICKTPOXUMHUECKUE sSYEHKHU. THIBI 3JIEKTPOJOB, UCIONb3YEMbIX Ha
NpakTUKe. TUIIBI HCITONIB3YEMBIX B BOAHBIX M HEBOAHBIX JIEKTPOJIIMTAX U JIEKTPOLOB CPABHEHMUS.

[Ipumep 2:
1. TepmonuHamuyeckue noTeHuuansl (cBodoaHast sHeprust [ m60ca u ['enemronsua). CBs3b

TCPMOANHAMUYICCKUX IIOTCHIIMAJIOB C pa60T01/f. KpI/ITepI/II/I BO3MOXXHOCTH OPOTCKAHUA
CaMOIIPOU3BOJIBHOI'O ITPOLICCCAa U PABHOBECH B HCU3OJIMPOBAHHBIX CUCTEMaAX.

2. KonuraktHble Mexda3Hbie MOTeHIMANEL. Hampsbkenue pa3omMkHyTOW 1iend. HepaBHOBECHBIC
ANEKTPONIHbIE MOoTeHIHaNbl. YpaBHeHue a1 O/1C ranpBaHn4YecKOW 1end. 3aBUCUMOCTD AJIEKTPOIHOTO
MOTEHIMAaa OT KOHUECHTPALIUH.

[Ipumep 3:
1. Cs3p sHeprum [ubbca c snexrpomHsiM noreHImMagoM H JOC 3IEKTPOXHUMHUYECKOH IIETH.
DHTANBINUS, SHTPONUS U TemreparypHbIi ko dumuent IJ[C.

2. 3akon Dapanes. [Ipuposa 3apsiga Ha TpaHHIIE DIEKTPOJ/IIEKTPOIUT MPHU TOISAPU3AIIH DIICKTPO/A.
Emkocts JIDC. IlceBnoemrocTs. dapaneeBckas peakiusi.

[Ipumep 4:

1. OcoOEHHOCTH KWHETHKH 3JIEKTPOXMMUYCCKON peaklMi B CPaBHEHUU C XUMHUYECKOW KHHETHUKOH.
Koncranrta ckopoctu osnekrponHoit peakuuu. Kosdduuument mnepeHoca, ero BIMsIHME HAa BUJ
BoJIbTaMIieporpamMm. KoHLleHTpalluoHHas U aKTUBAllMOHHAs! [IOJISIPU3ALIUN.

2. MaccormepeHoC B DIIEKTPOXUMHUYECKON cucteme. JBmkymme cuibl. O0mmii moTok. Bo3MoXHOCTH
KOHTPOJISI MUTPAllMK U KOHBEKIMH. BinsHue koHBeknuu Ha MU y3HOHHBIN MOTOK. Bpamarommuiics
JVICKOBBIN 3JIEKTPOJ] KaK HHCTPYMEHT U3yUdeHHsI JU(PY3MOHHO-KOHTPOIUPYEMBIX MPOLIECCOB.

[Ipumep 5:
1. CranuoHapHslii peskuM npouecca. [lonspuzanuonnsie kpusble. O6IacT HOTEHIMAIOB MPEAEIBEHOTO
11 Hy3MOHHOTO TOKAa M KHHETHKH 3aMeUIEHHOTO pa3psiia. XpOHOAMIIEpO- M XPOHOIIOTEHIIMOMETPHSL.

2. Juddy3noHHO-KOHTpOIHpYyeMble peakiuu. [IpenenbHbiii Tok. OrmnpenerneHue JMMUTHPYOMIEH
CTaJWH NIEKTPOIHOMN peaKIy 110 BOJIbTaMIIEpOrpaMMaM.

[Ipumep 6:
1. IloHsATHE YAECIBHOW BIIEKTPOIPOBOAHOCTH. 3aBUCUMOCTD YACIBbHOU 3JIEKTPONPOBOAHOCTH
OT KOHLIEHTPALMK PAcTBOPA U MPUPOABI BELICCTBA.

2. Kuneruka mepeHoca 3apsja. YpaBHEHHE BOJBTaMIICPHOM KPHUBOW I OOPaTHUMOM 3JIEKTPOAHOM
peaxkuu.

[Ipumep 7:



1. Meroanka ompeAeneHUs] TOCTOSIHHBIX YypaBHeHHs Tadens, IUIOTHOCTH Toka oOOMeHa U
ko3 unmenTa nepeHoca 1o SKCIePUMEHTATBHBIM HOISIPU3ALUOHHBIM KPUBBIM.

2. Kuneruka nepeHoca 3apsiia. YpaBHEHHE BOJBTaMIICPHOM KPHBOHM AJii HEOOPAaTUMOHN 3JIEKTPOAHOM
peaxiuu.

[Ipumep 8:

1. Kynonomerpus u KyloHOMETpHuecKuil meTton aHanmu3a. 3akoH Dapanes u nocrossHHas Dapajes.
VYcnoBust Ui KyJIOHOMETPHHU U KYJIOHOMETpHUECKas STUerKa.

2. DIEeKTPONPOBOAHOCTh IEKTPOIUTOB. OCOOCHHOCTH 3JIEKTPOIIPOBOJHOCTH TBEPABIX, OMHAPHBIX U
TeJIEBbIX MOJUMEPHBIX IEKTPOIUTOB. HeBOIHBIE 2IEKTPOIUTHI 1 0COOEHHOCTH UX MTPOBOAUMOCTH.

[Ipumep 9:

1. Kunernka mepenoca 3apsina. YactHele ciydan. YpaBHeHue Koyrerkoro-Jlesuua. Ormpenesnernue
KMHETHYECKOTO TOKA PEaKLnu.

2. JIByX W TpexXdIeKTPOOHBIEC JJICKTPOXUMHUECKHUE SYCHKH. THIBI 3JEKTPOJOB, HCIOIb3YEMBIX Ha
npakTHKe. THITBI HCTIONB3YEMBIX B BOAHBIX U HEBOIHBIX JIEKTPOIUTAX IEKTPOIOB CPAaBHEHUS.

[Ipumep 10:

1. Tox obmena. KaromHblii u aHoAHBIN mapuuanbHble TOkH. OOmmi Tok peakiuu. OOHIMA TOK B
JBYXAJICKTPOIHOU CHCTEME. TPEXdIeKTPOIHBIE CXEMBI.

2. CTpyKTypa JABOMHOTO AIEKTPHUECKOTO ciiosi. EMKOCTh MexdazHOW rpaHHIbl. 3aBUCHMOCTH €MKOCTH
U 3apsijia 3JeKTposa OT MeK(a3HON pa3HOCTH MOTEHIIUAIIOB.

Kpurepun onennBanus
Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSTh UX Ha MPAKTHKE NMPH PELICHUH KOHKPETHBIX 3a7a4, CBOOOJHOE U PaBUIbHOE 00OCHOBaHHE
HPUHATHIX PELICHAMN.
Ouenka ommyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha MPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U NMPaBUIbHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.
Onenka ommyHO § OamioB - BBICTaBIIIETCS CTYHCHTY, IIOKa3aBILIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPaKTHKE MPU PEHICHUH KOHKPETHBIX 3a]ad4, MPaBUIbHOE 000CHOBAaHHME MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xoporio 7 0aioB - BRICTABIISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MarepHuall, TPaMOTHO U 1O
CYILECTBY M3JIaraeT €ro, ymeeT HPUMEHATh IOJy4YCHHbIC 3HAHUS Ha NPAKTHKE, HO HEAOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.
Ouenka xopoio 6 6ajioB - BBICTaBISACTCS CTYIACHTY, €CIIM OH TBEPJO 3HAET MaTepHaj, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha NIPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka Xopomio 5 6ayuIoB - BBICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepuall, FPaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT INPUMEHATH MOJyUYCHHbIC 3HAHUS Ha MPAKTHUKE, HO JIOMyCKaeT B
OTBETE WJIH B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.
Onenka ynoBIEeTBOpUTENbHO 4 Oamja - BBICTABISACTCS CTYHCHTY, IOKa3aBlIeMy (parMEeHTapHBIi,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyILIEHHUs JIOTHYECKOW MOCTIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPH 3TOM
OH OCBOWJI OCHOBHBIE Pa3JieNibl yueOHOW NMpOrpaMMbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOYKET IPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.
OneHka yaoOBIETBOpUTENbHO 3 Oajia - BBICTABIACTCS CTYHCHTY, IOKa3aBlIeMy (parMeHTapHBIi,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (POpMyIHpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TIOCIEeI0BAaTeIbHOCTH B H3JIOKEHHHM IPOrPaMMHOrO Marepuaia, ciaalo
BJIaJIeET OCHOBHBIMHU pa3jesiaMH y4eOHO! IporpaMmbl, HEOOXOANMBIMHE JUTS JaJIbHEHIIEro o0ydeHus 1
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.



OueHka HEyIOBJIETBOPUTENHHO 2 Oajula - BHICTABIAETCS CTyACHTY, KOTOPBI HE 3HAaeT OOJIbIIe 4acTH
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JONYCKaeT TrpyOble OMMOKH B
(bopMyIHpPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BaTh IOJyYSHHBIE 3HAHUS NPH PEIICHUN
TUTIOBBIX 3a]a4.

OreHka HEYNOBIETBOPUTEIBHO | 0ayml - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKd B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUIUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTHYECCKHX
3aj1au.

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

B ocennem cemectpe npenycMotper auddepeHnnpoBaHHbIN 3a4eT (YCTHBIH, KOTOPBIH MPOBOJAUTCS 110
BOIIpOCaM MporpaMMbl (B OumiieTe [Ba TeopeTHdecKux Bompoca). Ompoc mo Ouiery He MOXeT
npeBbIiaTh 40 MUHYT, Ha TIOJTOTOBKY BhIJENsAeTCs HEe Oonee 30 MUHYT.

B BeceHHeM ceMmecTpe TPEAyCMOTPEH YCTHBIA 95K3aMEH, MPOBOAMMBIA 1o Owmineram. B
9K3aMEHAIIMOHHOM Omiere JBa Borpoca. Onpoc nmo O6miery He AOJDKeH npeBblmars 40 MUHYT, BpeMs
Ha MOATOTOBKY y OTBeTy He Oonee 40 MUHYT.



