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AHHOTANMA
Kypc "OtnmenvHbie TiaBel (U3NYECKOW XHMHH W JJICKTPOXUMHUHU" TIpeaycMarpuBaeT (OpPMHUpPOBAHUE ¥
00yJaroIIuXCsl CIeNUATM3UPOBAHHBIX TIPEICTABICHUH O IPUHIUIAX Pa0OThl, OCHOBHBIX (PH3MKO-XMMHUYECKUX
Y KMHETUYECKUX 3aKOHAX, X CHEU(PUKE B MPUIOKCHUH K ICKTPOXUMUYECKUM CHCTEMaM I TOHUMAaHUS
MPOIECCOB U MPUHIIMIIOB PaOOTHI JICKTPOXUMHUYECKUX HCTOYHUKOB YHEPTHU.

1. lean u 3apa4un

Henp AucoMnInHBI
- ¢opMupoBaHue y OOy4yaroIIUXCs CIEHUAIHM3UPOBAHHBIX IPEICTABIEHUH O MPUHIMIAX paboTHI,
OCHOBHBIX (DUBUKO-XMMHUYECKUX M KHHETHUYECKUX 3aKOHAX, HMX CHEHU(PHUKE B MPHIOKCHUU K
JNEKTPOXUMHUUECKUM  CHCTEMaM Ui [OHMMaHMS  IPOLECCOB M NPUHIOUIOB  paboThI
UIEKTPOXUMUYECKUX UCTOUHUKOB SHEPTHH.

33]13‘[1/[ JAUCHUIIINHBI

- ymiyOnenue 0a30BbIX M (OPMHUPOBAHHE CIELUATM3UPOBAHHBIX 3HAHUM M TPEACTABICHUH O
HPUHIMIAX PaObOThI, OCHOBHBIX MPOLECCAX U X MEXaHU3MaxX U TEOPETHUECKOM ONMCAHNH, JIEKAINX B
OCHOBE COBPEMEHHBIX 3JEKTPOXHUMHUYECKNX MCTOUYHUKOB DHEPTHH, O MaTrepuanax HCIOJIb3YEMBIX IS
UX U3TOTOBJICHHUS.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NuaukaTopsl JOCTHKEHHS] KOMIIETEHIINH

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYaIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIME U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisieT MOWCK BapUaHTOB  PELICHUSA
. |mocraBmeHHOW  HpPOONEMHOM  CHUTyalluM Ha  OCHOBE
YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
. JOCTYTHBIX UICTOYHUKOB HH(pOpMaH
aHaJn3 NpOoOJIEeMHBIX CUTyalluii HA OCHOBE
YK-1.3 PazpabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

CHUCTEMHOTO TIOIX0/1a, BBIpadaThIBaTh

CTpATernio HeﬁCTBHﬁ INOCTABJICHHOMW HCJIIM KaK IIOCJICAOBATCIIbHOCTh IIIAroB,

MpenBUIA pe3ylbTaT KakIOT0 W3 HHUX W OILEHHWBas HX

BIIMAHHUC Ha BHCIIHECC OKPYKCHUC HJIaHI/IpyeMOﬁ
ACATCIIbHOCTU W Ha B3aMMOOTHOLICHHSA YYAaCTHUKOB ITOU
JACATCIIBHOCTHU

IIK-1.1 CrocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAINHIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmMaTH4ecKoi o0macTu cBoed MpodeccHOHATLHON

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaTeIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

JACATCIIBHOCTHU

[IK-1.2 CnocoGeH  BbLABHraTb  THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM Ul ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEOBAHUI K KOHKPETHOM
HayyHOM 3ajadye W HMHTEPIPETHPOBATh  IOTyYEHHbIE
pE3ybTaThl

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOXYJII0)
B pesynbsrare oCBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:

- OCHOBHBIC TIOHATHS W 3aKOHBI (U3MUECKOM XUMMHU: XHMHUYECKas TEPMOJMHAMMKA, KHHETHKa,
reTeporeHHbIC peaklnu, KaTains, aacopOuus, OnoKkaTaims;

- 3aKOHBI, JIEKAIIHe B OCHOBE pabOTHI JEKTPOXUMHUYECKUX UCTOUHUKOB dHeprun (OXUT);

- TEOPETHYECKNE OCHOBBI METOJIOB, UCIIONB3YEMBIX Ui XapakTepuctuku OXUT;

- OCHOBHBIE ITOUCKOBBIE CUCTEMBI, 0a3bl JaHHBIX U BEAYIIUE IEPHOIUYECKUE U3IaHKS 110 MaTepragam

u npoueccam B OXUT.
YMETh!




- BBINOJHATH TEPMOXMMUYECKHUE PAacyeThl, aHAJIU3 U pacueThl ()a30BOTO COCTABA, PACUEThl CKOPOCTHU
XUMHYECKUX PEAKHH U aJICOPOLIMOHHOTO PABHOBECHS;

- 0OBACHATH HPUHIMIBI PaboThl pasnuunblx OXUT, KMHETHKY M TepMOIMHAMUKY IpPOLECCOB Ha
JNIEKTPOAAX, BbIOMpAaTh  METONBl WX  XapaKTEpPUCTHKH, -  AHAJIM3UPOBATh  PE3YNbTaThl
IEKTPOXUMUYECKUX UCIIBITAaHUM;

- aHAJM3UPOBATh HAYYHYIO JIUTEPATYpy C LeNbi0 BbIOOpa nHpopManuu O paboTe, MEePCIEeKTUBAX H
XapaKTepUCTUKAX pa3iIndHbIX MaTepuainoB s OXUT.

BJIAJIETh:

- BJaJeThb HaBbIKAMHU Pa0OTBl C METOAAMHU TEPMOXUMHH, OSJICKTPOXUMHH, (PUIUKO-XUMHUECKOTO
aHanm3a, 00paboTKH rpaduuecKuX 3aBUCUMOCTEH ISl ONpeesIeHUs] HEKOTOPBIX (DU3UKO-XUMUYECKUX
BEJIMYUH, UCTIOIB30BAHUS CIIPABOYHOM JTUTEPATYPHI;

- OCHOBHBIMU 3JIEKTPOXMMHMUYECKUMHU TEOPUSAMHM U KOHLEHLUSIMH, OINUCBHIBAIOUIMMU IIPOLIECCHl Ha
3NIEKTpOAax U npuHIuUNs! padotsl OXUT;

- OCHOBHBIMH JJIEKTPOXHMUYECKUMH METOJaMU XapaKTepucTuku Matepuaion 1t OXUT;

- HaBbIKAMHM K MHTEpIpETaldd U OOCYKICHHS PpE3yIbTaTOB MPOBEACHHOIO HCCIICAOBAHMUS,
OCHOBBIBAsACh Ha COBPEMEHHOI JIUTEpaType MO AEKTPOXUMUHU MaTrepuanoB it DXUT.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB U BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 Bgenenue B kypc 1 3
2 Oo0mme moHATHST GPU3NIECKON XUMHUN 2 6
3 Xumudeckas TEepPMOIMHAMHUKA u ) 6
TEPMOXUMHUS
CaMonpou3BOIbHbIE u
4 HECaMONPOU3BOJIbHbIE HPOLIECCHI. ) 6
OcHOBHBIE TEPMOIUHAMUYECKUE
MOTEHIIUAIIBI
5 TepmoauHamMuka pacTBOpoB. PacTBopbl | 6
3JIEKTPOJIUTOB
XuMHUEeCcKOE  paBHOBecHe.  BrnusHue
6 TeMIleparypbl. 3aBUCHMOCTh JHTPOIUHU 2 6
OT TeMIIEPaTyphbl
Xumudeckass — kuHeTHka.  OCHOBHBIE
7 3aKOHBI. [Hopsinox peaxkuum. 4 6
Omnpenenenne HopsaKa peaKuum.
CnoXHbIE peaKiu
[loBepxHocTHBIE siBieHUS. AncopOuusi.
8 Uzorepmbl  anmcopbuuun. ITeteporennas 2 6
KHHETHKA
9 [Monstne o karamuze. Crenuduka ) 6
Ounokaranusza
Oo61me MpeICTaBICHUS 00
10 |XrexTpoxuMHuecKHX CHCTEMax. 4 6
[Ipencrasnenue o cTpoeHUH MeK(a3HBIX
TPaHUIL AIEKTPOJI/INEKTPOITHT
1 TepmoauHamuka NMEKTPOAHBIX ) 6

mponeccoB




12 OO1mye NOHATHS KUHETUKU EKTPOIAHBIX 4 6
MPOLIECCOB

13 Marepuanosenenue OXUT 2 6

Uroro yacos 30 75

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)

1. Beenenue B Kypc

Crpykrypa kypca " OTHenbHble TiaBbl (U3MYECKOW XUMHU M JIIEKTpoXuMUH'". PekoMmeHmyembie
yueOHble MaTepuasbl. [IpoGneMbl ocBoeHusi. OCHOBHBIE NPHUHUUIBI NPEBPALICHUS XUMHYECKOM
SHEPTHUH B 3IEKTPHUECKYI0. CBSI3b JUCHUILIMHEI ¢ TUCHUIUIMHAMU [IporpamMMel.

2. O0mue moHATHS (PU3HIECKONH XUMUH

[Ipenmer m 3amaun (HU3MYECKON XMMHH, €€ CBA3b C JIPYTUMH HAayKaMH M POJIb MPH H3YyUYCHUU
CHEIUaNbHBIX AUCHMILIUH. OCHOBHBIE MOHATUS TepMoAuHaMHUKU. [lepBbIil 3aKOH TEPMOAUHAMUKH.
BayTpennss sueprusi.

3. XuMuueckas TCpMOJHAMUKA U TCPMOXUMUA

OHranbmus. TemmoeMKkocTh, €€ 3aBUCUMOCTh OT TeMmmeparypbl. llpumenenme [ 3akoHa
TEpPMOJMHAMUKM K XUMHYECKUM mporeccaMm. TertoBble d()(GEKTh XUMUYECKUX PEaKLUid. 3aKoH
I'ecca. CrannmapTHbIe TEIUIOTH 00pa30BaHUs M CropaHus coequHeHuid. CrencTBus U3 3akoHa [ecca.
3akon Kupxroda.

4. CaMonpou3BOJbHBIE M HECaMOINPOU3BOJIbHBIE Ipouecchl. OCHOBHBIE TEPMOAMHAMUYECKUE
MOTEHINAJIBI

[lpumeHeHre mEpBOTO 3akOHA TEPMOAMHAMHKHM K HACaJbHBIM ra3aM. CaMONpOM3BOJIBHBIE H
HEeCcaMONpOu3BOJIbHbIE mpouecchl. Il 3akoH TepmoanmHamuku. ODHTponus. [IpuHIMI BO3pacTaHus
saTponuu. O0venuHeHHble BhipakeHus | u 11 3akoHOB TepmonnHamMuku. CTaTUCTUYECKHN XapakTep
Il 3akoHa TepMoAMHAMUKU. TepMOJMHAMUYECKUE TOTEHIMaNbl (cBoOomHast sHeprust [ubbca u
I'enpmroneia). CBS3b TEPMOIMHAMUYECKUX IOTCHIMANIOB C paboToil. Kpurepuu BO3MOKHOCTH
NPOTEKaHHUsl CaMOIPOM3BOJIBHOTO TIpOIlECCa M PABHOBECHS B HEH30JIMPOBAHHBIX CHUCTEMaX.
XUMHYECKHH MOTEHIUAN, €r0 3aBUCUMOCTh OT JIABJICHHS. YCIOBHUS PAaBHOBECHS M BO3MOKHOCTH
CaMOITPOU3BOJIBHOTO POTEKAHKS IPOLIECCOB IPH NOCTOSHHBIX p U T.

5. TepmoguHaMuka pacTBOPOB. PacTBOPEI 3JIEKTPOJIUTOB

TepmoauHaMuka pacTtBOpoB. PacTBopbl. PacTBOphl ra3oB B KMIKOCTAX. MaeanbHble pacTBOPHI.
XYUMUYECKHA MMOTEHIMal KOMIIOHEHTOB pacTBopa. CrocoObl BBIpaXKEHHS COCTaBa PacTBOPOB.
Pacuersl koHUEHTpauuu pactBopoB. M3MeHeHus: 3HTanbnuu pacTtBopeHus. IloHsATHE O pacTBOpax
aneKkTponuToB. HMoHHble B3aumoneiicTBusa. CuibHble W cialOble  3MeKTpoiuThl. KOHCTaHTHI
JMCCOLMALIUN.

6. Xumuueckoe paBHoBecHe. BiusiHue Temneparypsl. 3aBUCMMOCTb 3HTPOIIUH OT TEMIIEpaTyphbl

[ToHsiue O TEPMOAMHAMHYECKOM DABHOBECHH. YCIOBHS PAaBHOBECHS ¥ BO3MOXKHOCTH
CaMOIIPOM3BOJILHOTO MPOTEKAHHs IPOIECCOB MNpH MOCTOSHHBIX p U T. M3orepma m wm3obapa
Banr-Todda. Csizp KOHCTaHTHI paBHOBecHsl C¢ JHeprueil [wbOca. BrusHue temmeparypbl Ha
CMEIICHUE PAaBHOBECHSI.



7. Xumuueckas kuHeTnka. OcHOBHBIE 3akoHBI. [lopsaok peakunu. OnpeneneHue mopsjaka peakiyu.
CnoXHbIE peaKiu

CKOpOCTh XUMHUYECKHX pEakIuii. MONEKYIIpHOCT, W TOPSJIOK PEaKIMH. 3aKOHBI (OpMaIbHON
KUHETUKU [UIS pPEaKkuWid IepBOro, BTOPOro, TPEThET0 M N-ro mopsaakoB. CIIOXKHBIE peakiuu.
3aBUCUMOCTh CKOPOCTH XMMHUYECKHX PEaKIMil OT TeMmmepaTypsl. YpaBHEHHE AppeHuyca. JHEprus
akTUBauuu. TeopHsi aKTUBHBIX CTOJKHOBEHHH. Teopusi MpOMEXyTOUHOTO aKTHBHOTO KOMILJIEKCA.
Ilonstue o wnenHbIX peakuusx. Peakuuu ¢ Hepa3BETBIEHHBIMU U Pa3BETBIECHHBIMU LIEISIMHU.
Kunernka nensprx peakiuii. OCOOCHHOCTH KWHETHKH DPa3BETBICHHOHN IienmHoW peakmnuu. llemHoit
B3phIB. [lonyocTpoB BocrutamMeHnenust. LlenHble peakiiuyu U npoecc ropeHus.

8. [loBepxHOCTHBIC siBIeHUs. AicopOuusi. M3oTepmbr aacopOryn. ['eTeporeHHast KHHETHKA

[MoBepxHOCTHBIE siBicHUA. SBeHue ajcopOumu. [Ipupona cuir ajcopOIMOHHOTO B3aUMOJCHCTBUSI.
ApncopOuusi Ta30B Ha TBEPABIX MOBEPXHOCTAX. M30Tepmbl aacopOIMOHHOrO paBHOBecHs leHpw,
Jlearmiopa. 3aBHCHMOCTH ajcopOIUMM OT TeMIiiepaTypbl. [lOBEpXHOCTHBIE CBOWCTBA PacTBOPOB.
Ancopbuunonnas popmyna ['ud6ca. OcobeHHOCTH CTpOEHHs OBEpXHOCTU pazzaena ¢a3. Kunernka
TFETEPOreHHBIX PEAKIIUI.

9. llonsitue o karanuze. Crnenuduka Onokaraiuza

Karanmus. Karanuzatopsl u WHTHOMTOpBI. ODHEPrusi akTHBALWMU B KaTAJIUTUYCCKUX PEAKIMAIX.
l'eteporennsiii karanus3. Teopun KHHETHKHM B TeTepOreHHOM Karanuie. Karamutudeckue u
(depmeHTaTuBHBIE Iporiecchl. KnneTnka epMeHTaTUBHBIX MTPOLIECCOB.

10. OOmme mnpencraBieHuss 00 JJIEKTPOXUMHYECKHX cucTeMax. [IpeacraBieHne O CTpOSHHH
MeK(azHbIX TPaHUI] ATEKTPOI/IITEKTPOIHUT

OnexTpoasl M dnekTpoxHble  peakmmu.  CTpykTypa Mex(asHOW TpaHUIBl  3apsDKCHHBINA
MeTamur/pacTBop  anekrponuta. CoCTaBisONIMe TalbBaHU-TIOTEHIMANA. [lOBEpXHOCTHBIE U
MeK(paszHble CIOM. DJEKTpUYECKoe CTpoeHHe Mex(a3Hblx cinoeB. CTpykTypa JIBOWHOTO
AIIEKTPUUYECKOTO CiI0sl. AZcopOIust B 3eKTpoxuMuyeckux cucremax. CoBpemennoe onucanue J13C
JUIs ciyvasi cnenuduyeckol u Hecnenuduueckon aacopOuuu.M30bTouHas TOBEpXHOCTHAST SHEPTHUS
HAHOPA3MEpHBIX YacTHL. [ITaTHHOBBIN 2MeKTpon. 3apsa NMOBEPXHOCTH. ANCOpOIHS BoAOpoga U
apyrux BemecTB. [IpeacraBieHne O BONBTaMIICPHBIX XapaKTEPUCTHKAX. EMKOCTHBIE TOKHM M TOKH
¢dapaneeBckux peakuuii. OOpaTUMble 1 HEOOPATUMBbIE TPOLIECCHI.

11. TepMonnHaMUKa JIEKTPOIHBIX IIPOLECCOB

KonTakTHble Mexda3Hble MOTeHIMaNbl. [ anbBaHndeckue nenu. HampspkeHne pa3oMKHYTOH LEHH.
JIBa HampaBIEHUS TOKA Yepe3 raJIbBAHUUYECKYIO siYEHKy. PABHOBECHBIN M CTallMOHAPHBIN OTEHIIUA.
HepaBHoBecHbIE 3MEKTpOAHBIE MMOTEHIHMANbL. [loTeHmuan pa3oMkHyToM menu. Tokm oOMeHa.
VYpaBuenne OJC s TanbBaHMYECKOHM LENH. 3aBUCUMOCTh OJIEKTPOAHOTO TIOTEHLHAla OT
KOHLIEHTpaluuu Y axkTuBHOCTU. IloreHnuanonpenesnsdromas peakuus. Koppo3uMOHHBIE IPOLECCHI.
DNeKTpoAHbIE MOTEHIUAIbI B HEBOAHBIX AJIEKTponuTax. TemneparypHbiii koddduuuent. Bausaue
pH. Jduarpammer [1yp6s. JIByX U TpeXdIeKTPOAHBIE ICKTPOXUMHUYECKUE STUCHKH. THITBI DJIEKTPOIOB,
UCHOJNB3YEMBIX HAa TMpakTHKE. TUIBl HCIOJIB3YyeMbIX B BOAHBIX M HEBOJAHBIX AIIEKTPOJIMTAX
ANeKTpooB cpaBHeHus. Jnbdy3nonHbil oreHman. MemOpana. Pacnipenenenue MOHOB B LENH C
MeMmOpaHoi. Pacuetr OJIC 11st pa3HbIX THIIOB TajbBaHHMYECKUX 1eMeHTOB. 3akoH Papanes. [lepenoc
BELIECTBA B AJIEKTPOJIUTE.

12. O6mmye NoHSATHSI KHHETUKHU 3JIEKTPOTHBIX MTPOIECCOB



Cucrema 3HakoB Ui TOKa. [loToku BemecTBa. XapaKTepUCTHKa OCHOBHBIX BHIOB IPOBOTHHKOB.
ONEeKTPOAHBI MOTEHUMAN IpPH MPOXOXKACHUM ToKa. CKOPOCTh 3JIEKTPOXHMMHYECKOH peaKluu.
OOmuit u mapuuagbHble TOKM peakUuH. AKTMBAIlMOHHAs M KOHICHTPALMOHHAS MOJSPU3ALNU
anekrpoaa. duddysuonnas kuneruka. [lepoiii u Bropoii 3akonsl @uka. [lonstue o nuddy3noHHo
KOHTPOJIHUPYEMBIX Mporeccax. OOparumble U HeoOpaTHUMbIE peakiuu. Bpamarommiicss AUCKOBBI
ANEKTPoA. XapaKTEPUCTHKH TOTOKOB JKUAKOCTH. AKTHBalMOHHAs mnossipusanus. DapaneeBckue
peakiun. OOmiee KMHETHYECKOe ypaBHeHHe. OOparuMbie W HeoOparuMmbie mporiecchl. bombme n
Maible Tnoisipu3zanuu. YpaBHenue Tadens. JIUMuTHpyromue cTaauu mpolecca Ha d3JIEKTPOJe.
CranuoHapHblii pexuM Tporecca. OONacTH MOTEHIMAIOB TPEAeTbHOr0 AUPQPY3MOHHOTO TOKA U
KUHETHUKM 3aMEIJICHHOTO paspsiaa. OnucaHne KUHETHKU CIOXKHBIX HponeccoB. OOpartumbie u
HeoOpaTUMble peakuuu. bonpiue u Manbple moisipu3anuu. Peaknuu ¢ koMOWHanueid (oqHOW Win
HECKOJIBKUX) AJIEKTPOXHUMHUYECKUX ¥ XHMUYECKUX CTaauid. [I[poToHHpOBaHKE U JIEPOTOHUPOBAHUE,
ydacTue MPOAYyKTa 3IEKTPOAHON peakIuy B OBICTPOI XUMHUUECKOH CTauH, KOMIIJIEKCOOOpa3oBaHue.

13. Marepuanoseaenune DXUT

Onextpoas! U amekTponuTsl st OXUT. Tumbl pactBopureneii. PacTBOpuMOCTh coseil, KUCIOT H
OCHOBaHHH. THITBI IEKTPOAOB AJISi UCCIEAOBATEIBCKUX IEKTPOXUMHUECKUX siueeK. TpeOoBaHus K
npotuBoiekTpoay. K anexrpony cpaBHeHus. OcoOEHHOCTH 3MEKTPOIHBIX Marepuainos. IlonsTue o
¢oHoBOoM nsnekTponuTe. TpeboBaHHs K MarepuanaM dIeKTpomoB M 3nekrponuram B OXUT.
HeBonusie pactBopurenu. [IpoBoauMOCTh B apOTOHHBIX pacTBOpax. OCOOEHHOCTH MPOBOJUMOCTH B
MOJIAPHBIX AJIEKTposnTax. TBEpAbIE 31EKTPONUTEL. METOIbI NCCIENOBAHNS IPOBOJUMOCTH TBEPIBIX U
MOJMMEPHBIX JIEKTPOIUTOB. DIEKTPOAbI, 00paTHMbIE 110 HOHAM BOJOPOJIA, JIUTHS, HaTpus, cepedpa.
OCOOCHHOCTH HMHTEPKASIUN U HKCTpaKUMU HOHOB. OCOOCHHOCTH B3aUMOACHUCTBHUS TpaduTa C
KaTHOHAaMHU LIeJI0YHbIX METAJIJIOB.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaTEIHLHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

VYueOHast aymuTOpHs, OCHALLICHHAS! MAPKEPHOM JJOCKOM, MYIBTUMEIUIHBIM IIPOSKTOPOM M SKPAHOM
6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
Jluteparypa Bolgaercs Ha kadenpe:

1. baronxkwuii B.C. OcHoBbl 3nekrpoxumun. M.: Xumus, 1988. 400 c.

2. Jamackun b.b., Iletpuit O.A., Hupnuna [ A. Dnexrpoxumus. M.: Xumus, 2006. 672 c.

3. baroukwuii B.C., Ckyaaua A.M. Xumudeckue ucTouHukn Toka. M.: Dueprousaar, 1981. 360 c.
4. KopoBun H.B., Ckynana A.M. Xumudeckue uctounuku Toka. M.: MOU, 2003. — 740 c.

5. Crpombepr A.I'., Cemuenko JI.I1. ®uznyeckas xumus. — M.: Briciias mkona, 2003.

6. l'opmikoB B.U., Ky3uenos U.A. OcHoBbl pusznueckoii xumuu. — M.: BUHOM. JlaGoparopust 3HaHuUM,
2006.

JomnonHutensHas auTeparypa
Jlureparypa BbliaeTcs Ha Kadenape:

1. Brett Ch., Brett A. Electrochemistry. Principles, methods, and applications. Oxford University Press.
1994. 444 p.

2. Bard A.J., Faulkner L.R. Electrochemical methods. Fundamentals and applications. 2nd ed. Wiley.
2001. 850 p.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

He ncnonesyrores



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, W3ydalIUui JAUCIUILINHY, JOJDKEH C OJHOW CTOPOHBI, OBIAJETh OONIUM TMOHSTHHHBIM
anmapaToM, a ¢ IPyroil CTOPOHBI, TOJKEH HAYYUThCS IPUMEHATh TEOPETUYECKHUE 3HAHUS Ha MPaKTHKE.
B pesynbrare u3yueHus MUCIUIUIMHBI CTYICHT JTOJDKEH 3HATh OCHOBHBIC OIPEEICHHS JAUCIUILIUHBL,
YMETh NPUMEHATH TMONYYCHHBIE 3HAHUS MPH PEUICHUH 3aJaHUi TEKyUIEr0 KOHTPOJS YCIIEBaeMOCTH
WCITOJIb30BaTh TIOTYUYEHHBIC 3HAHUS MTPU PACCMOTPEHUH pa3HBIX ycTporcTB DXUT.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

- HOCEUICHUS BCEX JIEKLINM, MPEAYCMOTPEHHBIX POrPaMMOi;

- CaMOCTOSITEIILHOM pa0OThI CTYACHTA.

CamocrosTenbHast paboTa BKIIFOUAET B CeOs:

- YTEHUE PEKOMEHIOBAaHHOU JIUTEPATYPHI;

- TmpopaboTKy ydeOHOro Marepuana, TMOATOTOBKY OTBETOB Ha BOMPOCH], MPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUYEHUS;

- IOATrOTOBKY K BBIIIOJIHEHUIO 3aIaHUM TEKYIIEW U IIPOMEKYTOUHON aTTECTALMU.

[Tokazarenem BiajeHUsS MaTEpUATIOM CIYKUT YMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 10 TEMaM
JTVCIIATLIAHEL.

BaxHo 10OWTHCS TMOHMMaHMs U3y4yaeMOro mMarepuana, a He MEXaHHYeCcKOro ero 3amomuHaHus. [lpu
3aTPYINHEHWN W3yYCHUS OTICIBHBIX TEM, BOIPOCOB, CIEIyeT OOpamiarhCs 3a KOHCYJIbTAIMSAMH K
MIpenoaBaTesio.

Bo3mokeH mpoMexyTO4HBIN KOHTPOJIb 3HAHUI CTY/IEHTOB B BHJE PEIICHHS 337ad B COOTBETCTBUH C
TEMATUKON 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
kadenpa GU3MKH OPraHU30BAHHBIX CTPYKTYP M XUMHUYECKUX IPOLIECCOB
Kypc: 1
KBau(pukanus: MarucTp

CemecTp, hopMBI MPOMEKYTOUHOH artectanuu: 1 (oceHHUH) - DK3aMeH

Pa3zpatGoTunk: E.B. 3on0oTyxuHa, I-p 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 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTeILHOCTE IIIaros,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENbHOCTH W Ha B3aMMOOTHOLIEHHUS 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

[IK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMANKIO 00 aKTyaIbHBIX Pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHOM
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM Ul ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
JKCIIEPUMEHTAJILHBIE METOJIbI MCCIIEIOBAHUI K KOHKPETHOM
HAayyHON 3ajadye W  HMHTEPIPETHPOBATH  IOTyYEHHbIE
pE3yIbTaThl

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3YIbTATC HU3YUCHUSA AUCHUIIIIMHBI «OTI[CJ'IBHBIG TJIaBbI (1)PI3I/I‘I€CKOﬁ

00yJaromuiics JOmKeH:

3HATb:

XUMHUU U IJICKTPOXUMUUN»

- OCHOBHBIC TOHATUS U 3aKOHBI (DU3MYECKOHW XHMHHU: XUMHUYECKash TEPMOJMHAMUKA, KHHETHKA,
reTeporeHHbIC PeaKIluu, KaTaius, acopOius, OnoKaTaims;

- 3aKOHBI, JIS)KAIIHe B OCHOBE pabOTHI JIEKTPOXUMHUYECKUX NCTOUHUKOB 3Heprun (OXUT);

- TEOPETUYECKHE OCHOBBI METOJIOB, UCIIONBb3YEMBIX ISl XapakTtepucTuku DXUT;

- OCHOBHbBIE TTOMCKOBBIEC CUCTEMBI, 0a3bl JAaHHBIX M BEAYIIME MEPUOAUYCCKHUE H3IaHUS M0 MaTepraIam

u poueccam B DXUT.
yMeThb:

- BBIIOJHATh TEPMOXMMUYECKHE PAacdeThl, aHAJIHU3 U pacueThl (Ja30BOTO COCTABA, PACUEThl CKOPOCTU
XUMHUYECKUX PEAKHH U aJICOPOLIMOHHOTO PAaBHOBECHS;
- OOBACHATH NPUHIMIBI PaboThl pasnuuublx OXUT, KMHETHKY M TepMOIMHAMUKY IpPOLECCOB Ha

QJICKTPOAax, BBIGI/IpaTL MCTOABI
AJICKTPOXUMHUICCKUX I/ICHBITaHPlﬁ;

nux

XapPaKTCPUCTHUKHU, aHaJIn3upoBaThb PE3YJIbTAaThL

- aHAJM3UPOBATh HAYYHYIO JIUTEPATYpy C LeNbi0 BbIOOpa MHpopManuu O paboTe, MEPCIEeKTUBAX H
XapaKTepUCTHKAX pa3indHbIX MaTepuainoB s OXUT.

BJIaJeTh:

- BJIQJICTh HaBBIKAMH pA0OTHI C METOAAMH TEPMOXUMHH, DIICKTPOXHUMHUH, (PH3HKO-XHUMHUECKOTO
aHanm3a, 00paboTKH rpaduuecKuX 3aBUCUMOCTEH ISl ONpeesIeHUs] HEKOTOPBIX (PU3HKO-XUMUYECKUX
BEJINYMH, UCTIOJIb30BAHUSI CIIPABOYHOM JINTEPATYPHI;

- OCHOBHBIMH DJICKTPOXMMHYECKUMH TEOPHUSMH M KOHICHIIMSMH, OIUCHIBAIOIIMMHU MPOLECCHl Ha

3NIEKTpoAax U npuHIuUns! padotsl OXUT;

- OCHOBHBIMH JJIEKTPOXUMUYECKUMH METOJAMHU XapaKTepucTuku Matepuaion 1 OXUT;
- HaBbIKAMHM K MHTEpIpETalud U OOCYKICHHS PpE3yIbTaTOB MPOBEACHHOIO HCCIICAOBAHMUS,
OCHOBBIBAsACH Ha COBPEMEHHOI JIUTEpaType MO AEKTPOXUMUHU MarepuanoB it DXUT.




3. IlepeyeHb THNOBBIX (IPHMEPHBIX) BOIIPOCOB, 3aJaHUI, TeM JJIsl IOATOTOBKH K TEeKyllIeMy KOHTPOJIIO
B Hauane ka)xnoil JIeKUuU BO3MOXKEH KPaTKUK OIIPOC 110 TEME MPEABITYIICH JIEKIUU.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

BOHpOCLI K 3K3aMCHY:

1. Ilpenmer u 3amaun (pU3MUECKONW XMMHH, €€ CBSI3b C APYTMMH HayKaMd U POJIb MPH H3YUCHUU
CHeLHaIbHbIX AUCUUIUIMH. OCHOBHBIC IIOHATHS TEPMOJUHAMUKH.

2.  IlepBblii 3akOoH TEepPMOAMHAMHUKH. BHYTpeHHsSI »Heprus. OHTANbIUA. TeIIOeMKOCThb, €€
3aBHCUMOCTbB OT TEMIIEPATyphI.

3. Ilpumenenue | 3akoHa TEepMOAMHAMHMKM K XHMMHUYECKHUM mpoueccaM. TertoBsle 3(QeKTs
XUMHYECKUX peakuuii. 3akoH ['ecca.

4. CranpapTHbIe TEIUIOTHI 00pa30BaHus U cropaHus coenuHennii. CiencTeus U3 3akona [ecca.

5. 3aBHCHUMOCTH TEIJIOTHl XUMUYECKHX peakiuii oT TeMiepatypbl. 3akoH Kupxrodda.

6. Camorpou3BoabHbIE Tpouecchl. 1l 3akoH TepMoguHAMUKN. DHTpONUA. 3aBUCUMOCTD 3HTPOIHU OT
MapaMeTpoB COCTOSIHUS: TEMIIEPATYpbl, 00bEMA 1 1aBICHUS.

7. OObenunennsle BoipaxeHus | u Il 3akoHoB TepMomuHamuku. [IpuHIMI BO3pacTaHHUs 3HTPOIWH.
Craructuueckuii xapaxtep Il 3akoHa TepMOIUHAMUKHY.

8.  TepmomuHamuyeckue mnoreHuuansl (cBoOoxnas sHeprusi [ubbca u Ienpmronbua). Casi3b
TEPMOAMHAMUYECKUX  MOTEHUMaNoB ¢  pabortoil. Kpurepunm  BO3MOXKHOCTM  NPOTEKAHUS
CaMOITPOU3BOJILHOTO NPOLIECcCa U PABHOBECHS B HEHM30JIMPOBAHHBIX CHCTEMAX.

9. VYpasnenue Kiaiinepona — Knaysuyca. Mcnapenue. Bosronka. Kpucraminzanus u IUiaBicHUE.
3aBUCHMOCTD JaBJICHHUS HACBHIIIEHHOIO Mapa OT TeMIIepaTyphl. 3aBUCUMOCTh TEMIIEPATYPhl IIIaBICHUS
OT J1aBJICHUSI.

10. YcioBust paBHOBeCHs U BO3MOXKHOCTH CaMOIPOHM3BOJIBLHOTO MPOTEKAHHSI MPOLECCOB B CIOXKHBIX
cucrtemMax. XUMHYECKUH IMOTEHIHUAJI, €r0 3aBUCUMOCTb OT [aBICHUS. [OMOT€HHOE XHMHYECKOE
paBHOBECHE B CMECH UI€aIbHBIX I'a30B.

11. 3akoH NeMCTBYIOMIMX Macc U KOHCTaHTa paBHOBecHsl. PacueT cocTaBa paBHOBECHOM ra3oBoil cMecH.
XUMHUYECKOE PAaBHOBECUE B TETEPOICHHBIX peakLUsiX. YIPYTrocTh AUCCOLUALIHY.

12. M300apHblil MOTEHIHAI XUMHUYECKON peakuu. YpaBHEHUE N30TepMbl. OmpenesieHue HalpaBIeHUs
NPOTEKaHUs XHMHUYECKOTO mpouecca. BbIBox M NpUMEHEHHE YypaBHEHUS H300apbl U H30XOPHI
xuMHu4eckoi peakiuu Bant-T'odda.

13. PactBopbl. CriocoObl BBIpa)KEHHS KOHIICHTpAIMK pacTBOpoB. WjeanbHbie pacTBOpbl. PeanbHbie
pacTBOpbl. AKTUBHOCTh, KO3(G(GUIMEHT akTUBHOCTU. JlerydecTp, KO3QQHUUUEHT JETy4eCTH.
Oco0eHHOCTH PacTBOPOB AMEKTPOIUTOB. Teopus: pacTBOPOB AEKTPOIUTOB.

14. CrpykTypa MexQa3zHON IpaHHULBI 3apsHKEHHBINA MeTajul/pacTBop Annekrponuta. [loBepXHOCTHBIE H
MesK(pazHbIe CIIOU. DIEKTPUUECKOe CTPOeHHE MEeK(pa3HBIX CI0eB. ANCOpOLUS B AIEKTPOXUMHUYECKUX
cucTeMax.

15. T'anpBanmyeckass uemnb. JIBa HampaBlIeHUS TOKa depe3 siuehKy. OJeKTPOAbl U JJIEKTPOIHBIC
peakuun. Tunsl ransBannyeckux neneid. Pacuer 9JIC A pa3HBIX TUIIOB ralbBaHUYECKUX JIEMEHTOB.
3akon Papanest.

16. Juddys3nonnsie noreHunansl. OCOOEHHOCTH BOIHBIX W HEBOAHBIX 37eKTponauToB. [lepeHoc
BellecTBa B aekTponuTe. Cructema 3HakoB i Toka. [loToku BemecTna.

17. XapakTepuCTHKa OCHOBHBIX BHIOB HPOBOAHUKOB. DJEKTPOTHBIA MOTEHLUHAT MPH MPOXOKACHUU
ToKa. CTalMOHapHBIA U PABHOBECHBIN MOTEHIHA.

18. CramuoHapHsbIii pexumM Tporecca. OOIacTH MOTEHIUATIOB MpenenbHoro auddy3nonHoro Toka u
KMHETHKH 3aMEeJJICHHOTO pa3psiaa Ha BOJIBTAMIICPHBIX KPUBBIX.

19. KonraktHbie Mexdasznple moTeHIManbl. Toku oOMeHa. HampspbkeHne pa3oMKHYTOW —IICTIH.
HepaBHoBecHble anekTponHble mMOTeHUUanbl. YpaBHenue g OJ[C  rajabBaHMYECKOHM —IEMH.
3aBUCUMOCTb VIEKTPOAHOTO [IOTEHIMAJIA OT KOHLIEHTPALIUH.

20. DnekTpoaHble MOTEHIINAIBI B HEBOAHBIX AIEKTPOINUTaX. TemneparypHslii koddduiment. Bausnue
pH.

21. JIByX M TPEX3JIEKTPOAHBIC SJEKTPOXUMHUYECKUE SAYCHKHU. THUIBI 31€KTPOJOB, HCIOIB3YEMBIX Ha
paxkTuke. TUIBI UCIIOJIb3yEMbIX B BOAHBIX U HEBOIHBIX JIEKTPOIMTAX U MIEKTPOLOB CPAaBHEHMUS.



22. CkopocTh 3MeKTpoxuMuueckor peakiuu. OONuid 1 napiuaibHbie TOKH PEakIii. AKTUBAIIMOHHAS
U KOHIICHTPalMOHHAs MOJIsIpU3alnu 31ekrpoaa. O01ee KHHETHIECKOEe YpaBHEHHE.

23. B3auMocBs3bp mapaMeTpoB MpsiMOW U oOparHOoW peakiuu. CBsA3b KUHETHYECKUX IapaMeTpoB B
o0JIacTsIX MalbIX W OONBIIMX NOJspU3aluil. 3aBUCUMOCTH TOKa OOMEHa OT KOHLEHTpPaLuH.
HecrannonapHsie npoueccsl.

24. Tunsl 2MEKTPOIUTOB, MCIOIb3YEMbIX Ul MCCIEAOBAHUN B 00JACTH INEKTPOXMMHUH HUCTOYHHUKOB
sHepruu. [lommanexkrponutel. HeBogHbIe pacTBOPHI 3MEKTPOIUTOB. TBEPABIC AIEKTPOIUTHI.

25. DnekTpoabl B HICTOYHHUKAX 3HEepruu. Bunel snekrponos. KoHcTpykumoHHbIE 0cOOeHHOCTH. ['a30BbIe
AIIEKTPO/IBI (BOJOPOIHBIN, KUCIOPOIHBIN).

JlonoHUTEIbHBIE BOIIPOCHL:

1. BriBectu ypaBuenue barnepa-®donbmepa ams Toka

2. 3anucars ypaBaenue Pannenca-1lleBueka. [loka3aTs perenue 11 Toka MrKa

3. 3anucarp ypaBHeHue [ ennepcona s 1-1 3apsaHOroO MEeKTPOIUTA.

4. BriBecTr ypaBHeHre HepHcTa a1t BOMOPOIHOTO 3MNEKTpoa

5. 3anucare ypaBHenue Tadernst, mokazars 001acTh MPUMEHUMOCTH

6. 3anucars ypaBHeHue JIeBrua, 00bACHUTH (PU3UIECKUNA CMBICI.

[Tpumeps! 3K3aMEHIIMOHHBIX OMIIETOB.

[Ipumep 1:

1. Tlpumenenme | 3akoHa TEpPMOJMHAMUKH K XHMHYECKUM TMporeccam. TemnoBbie 3((EKTh
XUMHYECKUX peakiuii. 3akoH [ecca.

2. JIByX M TpEXdNEKTPOIHBIE INEKTPOXHUMHUYECKHE SUEHKH. THUIBI JNEKTPONOB, MCHOIb3YEMBIX Ha
paxkTyuke. TUIBI UCIIOJIb3yEMbIX B BOAHBIX U HEBOIHBIX JIEKTPOIUTAX U MIEKTPOLOB CPAaBHEHMUS.

[Ipumep 2:

1. Tepmommnamuyeckue mnoTeHUHansl (cBoOomHast sHeprusi [ubbca u Ienpmronsma). Css3b
TEPMOAMHAMUYECKUX  MOTEHUMaNoB ¢  pabortoil. Kpurepunm  BO3MOXKHOCTM  NPOTEKAHUS
CaMOITPOU3BOJILHOTO MPOLIECCa U PABHOBECHS B HEM30JIMPOBAHHBIX CHUCTEMAX.

2. KontaktHple Mexda3Hple MMOTEHIMaNbl. Tokn oOMeHa. HampspkeHne pa3oMKHYTOH —IETH.
HepaBHoBecHble anekTponHble mMOTeHUuanbl. YpaBHenue g OJ[C  rajabBaHMYECKOHM —IEMH.
3aBUCHMOCTD HJIEKTPOAHOTO MOTEHIIMAIA OT KOHLEHTPALUH.

Kpurepun onennBanus

Onenka ommyHo 10 OaioB -  BBICTABISIETCSl  CTYJEHTY, I[IOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAHUS YYEeOHOHM MpOrpaMMbl AMCHUIUIMHBI, TMPOSBISAIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTH UX Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.

Ouenka ormmyHO 9  0awuioB  -BBICTABISETCA  CTYAEHTY, IIOKAa3aBIIEMy  BCECTOPOHHUE,
CHCTEMaTU3UpPOBaHHbIC, [IYOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AMCLUUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATh UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka OTIMYHO § ©OauioB -  BBICTABISETCS  CTYHACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/1ad4, IPaBUIbHOE OOOCHOBAHHUE MPUHSATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.

Onenka xopomio 7 0aioB - BEICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPaMOTHO H 110
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHSTH II0JyuYCHHbIC 3HAaHMUsS HA IPAKTUKE, HO HEJOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.

Ouenka xopoo 6 6ajIoB - BBICTABISAECTCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh MIOJyUYCHHbIC 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WM B PELIEHUH 3a7jad HEKOTOPblE HETOYHOCTH.

Onenka xopomio 5 0ajioB - BHICTABIISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepHall, FpaMOTHO
U IO CyLIECTBY W3JIaraeT €ro, yMeeT INPUMEHSThH I10JyYCHHbIC 3HaHUs Ha IIPAKTHKE, HO JOIyCKAaeT B
OTBETE WM B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.



OueHka ynOBIETBOPUTENbHO 4 Oajla - BBICTABISETCS CTYIEHTY, MOKa3aBLIEMY (parMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapyllIeHHUs JOrMYECKON M0CIeJ0BaTebHOCTU B U3JI0KEHUU [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH OCBOMJI OCHOBHBIE pa3ienbl yueOHOH MporpamMmbl, HEOOXOAUMBIE sl AajbHeimero o0y4eHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

OueHka yIOBIETBOPUTENbHO 3 Oajula - BBICTABISETCS CTYIEHTY, MOKa3aBLIEMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWU, AOMycKaroulemy omHOKH B (popMynupoBKax 0a30BbIX NOHSATH,
HapyLICHUs] JIOTHYECKOM IOCIEe0BaTeIbHOCTH B M3JIOKEHHH IPOrPaMMHOIO Marepuana, ciabo
BJIaJIe€T OCHOBHBIMH pa3JesiaMu yueOHOM mporpaMMbl, HEOOXOAUMBIMHU JUTSI ajbHENUIIETO 00yUeHHS U
C TPYZIOM IIPUMEHSET [10JIyYEHHbIE 3HAHUS AAXKE B CTAHAAPTHOM CUTYalUH.

OueHka HEyIOBIECTBOPUTENHHO 2 Oajuia - BBICTABISCTCS CTYIEHTY, KOTOPBII He 3HaeT OoJblIel yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHpOBKaX OCHOBHBIX IPUHIUIIOB M HE YMEET MCIOIb30BaTh NOITYyUYEHHbIC 3HAHUS NP PEIICHUN
TUTIOBBIX 3a]a4.

OueHka HEYIOBIETBOPUTENbHO 1 Oaim - BBICTABISAETCS CTYIEHTY, KOTOPHIH HE 3HAeT OCHOBHOTO
cozep)kaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue omuOK B (GOPMYIUPOBKAX
0a30BBIX HOHATUI TUCHUIUINHBI U BOOOIIIE HE MMEET HAaBBIKOB PELICHUS TUIOBBIX MIPAKTUUECKUX 3a/1a4

5. MeTonuyeckne MaTepuaJbl, onpeaesiioe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

OmeHka 3a CEMECTp BBICTaBISETCA II0 pe3yiabraTaM YCTHOro sk3aMeHa. Ompoc Ha 3K3aMeHe
NPOBOIUTCSA 1O Owietam, B Omiere 2 TEOPETUYECKHX BONPOCA, HA TOATOTOBKY gaeTcs 60 MUHYT.
Omnpoc He AOIKEH NMPEBBIATh OHOTO ACTPOHOMUYECKOT0 Jaca.



