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nabopatopusie 3ansaTus: 0 gac.
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Bcero gacos: 135, Bcero 3au4. ex.: 3
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[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl GU3UKKM OPraHU30BAHHBIX CTPYKTYP M XUMHYECKUX MPOLECCOB
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AHHOTANMA
Kypc "OtnenbHble T7aBbl (M3WYECKON XUMUU H JJIEKTPOXUMHH" TpeaycMaTpuBaeT (HOpPMHpPOBAHHE Y
00yJaroIuXcs CIeNUaTH3NPOBAHHBIX TIPEICTABICHAN O MIPUHIIUTIAX PA0OThI, OCHOBHBIX (PU3UKO-XUMUYECKHX
Y KMHETUYECKUX 3aKOHAX, X CHEIU(PUKE B MPUIOKCHUH K ICKTPOXUMHUYECKUM CHCTEMaM JJIsi TOHUMAHHUS
MPOIECCOB U MPUHIIMIIOB PaOOTHI JICKTPOXUMHUYECKUX HCTOYHUKOB YHEPTHU.

1. lean u 3apa4un

Henp AucoMnInHBI
- ¢opMupoBaHue y OOy4yaromMXcs CIEHUAIM3MPOBAHHBIX IPEACTABICHUNA O MPUHIMIIAX PadoTHI,
OCHOBHBIX (DU3MKO-XMMHUYECKMX M KHHETHUECKHUX 3aKOHaX, HMX cleuupuKke B NPWIOKEHHH K
JNMEKTPOXUMHUUECKUM  CHCTEMaM  JuId  TOHMMaHMsA  TPOLECCOB W INPHUHIMIOB  PabOTHI
UIEKTPOXUMUYECKUX UCTOUHUKOB SHEPTHH.

33]13‘[1/[ JAUCHUIIINHBI

- yoiyOnenue 0a30BbIX M (OPMHUPOBAaHHE CIECLUATM3HPOBAHHBIX 3HAHUM M NPEACTABICHUN 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

YK-1.1 Ananu3upyet npoOIEMHYIO CUTYAIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIME U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier 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 PazpabarbiBaet CTpaTeruio TOCTHKEHUS

CHUCTEMHOTO TIOIX0/1a, BBIpadaThIBaTh

CTpATernio HeﬁCTBHﬁ IOCTABJICHHOMW IHCJIM KaK II0CJICAOBAaTCIIbHOCTL IIIAros,

MpenBUIA pe3ylbTaT KakIOT0 W3 HHUX W OILEHHWBas HX

BIIMAHHUC Ha BHCIIHCC OKPYKCHUC HHaHpreMOﬁ
ACATCIIBHOCTU WM Ha B3aMMOOTHOLICHHUA Y4YaCTHHUKOB 3TOM
JACATCIIBHOCTHU

[MK-1.1 CnocobeH HaxoauTh, aHAIM3UPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
paMKax TemaTHdeckoi o0macTu cBoed mpodeccHoHaTbLHON

[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 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMUA  H3ydaeMbIX
SIBIICHUH U TPOLIECCOB, OLIEHUBATh KAYECTBO pa3padoTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeTHueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOIbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3ybTaThl

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

3HAThb:

- OCHOBHBIC TOHSATHA W 3aKOHBI (PU3NYECKOW XHMMHUHM: XUMHYECKas TEPMOAMHAMMKA, KHUHETHKa,
reTeporeHHbIC peaklnu, KaTains, aacopOuus, OnoKkaTaims;

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

- TEOPETHYECKNE OCHOBBI METOJIOB, UCIIONB3YEMBIX Ui XapakTepuctuku OXUT;

- OCHOBHBIE ITOMCKOBBIE CUCTEMBI, 0a3bl JAHHBIX M BEIyIIHE NMEPUOJUUYECKIE H3aHUs 110 MaTepraiam

u npoueccam B OXUT.
YMETh!




- BBIIOJHATH TEPMOXUMHYECKHE pacuyeThl, aHAJIU3 U pacdyeThl (Pa3oBOro COCTaBa, pacyeTbl CKOPOCTH
XUMHYECKUX PEAKHH U aJICOPOLIMOHHOTO PABHOBECHS;

- OOBACHATH NPUHIMIIBI PpaboThl paznuuHblx ODXUT, KMHETHKY M TEepMOAMHAMUKY IPOIECCOB Ha
JNIEKTPOAX, BbIOMpaTh  METOABl HMX  XapaKTePUCTUKH, -  aHaJU3UPOBAaTh  PE3YJbTaThl
IEKTPOXUMUYECKUX UCIIBITAaHUM;

- aHAJM3UPOBAaTh HAYYHYIO JIUTEPATypy C LeNbio BbIOOpa nHpoOpManmuu O paboTe, MEPCIEeKTUBAX H
XapaKTepUCTUKAX pa3iIndHbIX MaTepuainoB s OXUT.

BJIAJIETh:

- BJaJeTh HAaBbIKAMH DPa0OOTBI C METOAAMU TEPMOXHMHUH, JIIEKTPOXUMHUH, (HU3UKO-XHUMUYECKOTO
aHanm3a, 00paboTKH rpaduIecKuX 3aBUCUMOCTEH IS ONPENEIeHUs] HEKOTOPBIX (PH3UKO-XUMHUECKUX
BEJIMYUH, UCTIOIB30BAHUS CIIPABOYHOM JTUTEPATYPHI;

- OCHOBHBIMU 3JIEKTPOXUMHMUYECKUMHU TEOPUSMH U KOHLENLUAMH, OIMCBHIBAIOLIMMH IIPOLECCH Ha
3NIEKTpOAax U npuHIuUNs! padotsl OXUT;

- OCHOBHBIMH JJIEKTPOXHMUYECKUMH METOJaMU XapaKTepucTuku Matepuaion 1t OXUT;

- HaBbIKAMHM K MHTEPHpETallMd M OOCYKICHHsS pE3yJAbTaTOB MPOBEICHHOTO HCCIEIOBAHU,
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 TEepMOIMHAMUKA u ) 6
TEPMOXUMHUS
CaMonpou3BOIbHbIE u
4 HECaMONPOU3BOJIbHbIE HPOLIECCHI. ) 6
OcHOBHBIE TEPMOIUHAMUYECKUE
MOTEHIIUAIIBI
5 TepmoauHamuka pacTBOopoB. PacTBOpbI | 6
3JIEKTPOJIUTOB
XuMHUEeCcKOE  paBHOBecHe.  BrnusHue
6 TeMIleparypbl. 3aBUCHMOCTh JHTPOIUHU 2 6
OT TeMIIEPaTyphbl
Xumudeckass — kuHeTHka.  OCHOBHBIE
7 3aKOHBI. [Hopsanox peaKIum. 4 6
Omnpenenenne HopsaKa peaKuum.
CnoXHbIE peaKiu
[loBepxHocTHBIE siBIEHUS. AncopOuus.
8 Uzorepmbl  anmcopbuuun. ITeteporennas 2 6
KHHETHKA
9 [Monstne o karamuze. Crenuduka ) 6
Ounokaranusza
OO1ue 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 " OTnenbHbIC IJ1aBbl (PU3UYECKOW XMMHU M IJIEKTpOXHMHUHU". PexomeHyembie
yueOHble MaTepuasbl. [IpoGnembl ocBoeHusi. OCHOBHBIE NPUHLUIBI MPEBPALICHUS XUMHUYECKOU
SHEPTHUH B 3IEKTPHUECKYI0. CBSI3b JUCHUILIMHEI ¢ TUCHUIUIMHAMU [IporpamMMel.

2. O0mue moHATHS (PU3HIECKONH XUMUH

[Ipenmer u 3amaum (Qu3MUECKOW XUMHH, €€ CBSI3b C JAPYTMMH HayKaMH W POJIb MPU HU3yUYECHUU
CHEIHUANbHBIX AUCHUIUIMH. OCHOBHBIE MOHATHS TEPMOAMHAMUKH. [IepBBIA 3aKOH TEPMOIMHAMUKH.
BayTpennss sueprusi.

3. XuMuueckas TCpMOJHAMUKA U TCPMOXUMUA

OHranbmus. TemmoeMKkocTh, €€ 3aBUCUMOCTh OT TeMmmeparypbl. llpumenenme [ 3akoHa
TEPMOJMHAMUKM K XUMHYEeCKUM mpoueccaMm. TemnoBble 3pdexTbl XUMHYECKUX peakuuil. 3aKoH
I'ecca. CranmapTHbIe TEIIOTH 00pa30BaHMs M CropaHusi coequHeHuid. CiencTBus U3 3akoHa [ecca.
3akon Kupxroda.

4. CaMonpou3BOJbHBIE M HECaMOINPOU3BOJIbHBIE Ipouecchl. OCHOBHBIE TEPMOAMHAMUYECKUE
MOTEHINAJIBI

[lpumeHeHre mEpBOTO 3akOHA TEPMOAMHAMHKHM K HACaJbHBIM ra3aM. CaMONpOM3BOJIBHBIE H
HecaMonpou3BoibHbIe mpouecchl. Il 3akoH TepmoamHamuku. DHTpomus. [IpuHIuMn Bo3pacTanHus
saTponuu. O0venuHeHHble BhipakeHus | u 11 3akoHOB TepmoanHamMuku. CTaTUCTHYECKHN XapakTep
Il 3akoHa TepMOJAMHAMUKU. TepMOTUHAMHYECKHE TMOTCHIUANbI (cBoOOmHas SHeprusi [ubOca u
I'enpmromeia). CBsi3b TEPMOAMHAMUYECKHX MOTEHIHUANOB ¢ padoroid. Kpurepunm BO3MOKHOCTH
NPOTEKaHHUsl CaMOIPOM3BOJIBHOIO TIpOIlecCa W PABHOBECHS B HEU3O0JIMPOBAHHBIX CHUCTEMAaX.
XUMHYECKHI MOTEHIHAN, €ro 3aBHCUMOCTh OT JaBJICHUS. YCIOBHS PABHOBECHS U BO3MOXKHOCTH
CaMOITPOU3BOJIBHOTO POTEKAHKS IPOLIECCOB IPH NOCTOSHHBIX p U T.

5. TepmoguHaMuka pacTBOPOB. PacTBOPEI 3JIEKTPOJIUTOB

Tepmogunamuka pactBopoB. PactBopel. PacTBopbl ra3zoB B XUAKOCTSIX. HealibHbIE PacTBOPBL.
XYUMUYECKHA MMOTEHIMAl KOMIOHEHTOB pacTBopa. CrmocoObl BBIpaXEGHHSI COCTaBa PacTBOPOB.
Pacuersl koHLIEHTpanuu pacTBOpoB. M3MeHeHMs sHTaibluu pacTBopeHus. Ilonarue o pacrBopax
anekTponuToB. HMouHble B3ammoneictBus. CuiibHble H  clla0ble  ANEKTPONUTH. KoHCTaHTHI
JMCCOLMALIUN.

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

[ToHsiue O TEpMOAMHAMUYECKOM DPAaBHOBECHH. YCJIOBHS PABHOBECHS U BO3MOXXHOCTH
CaMOIIPOM3BOJILHOTO MPOTEKAaHHs IPOIECCOB NPH TMOCTOSHHBIX p W T. M3orepma u wm300apa
Banr-Todda. Cpsi3p KOHCTaHTBHI paBHOBecHs C JHepruedt ['mbOca. BinwmsHue temmeparypsl Ha
CMEIICHUE PAaBHOBECHSI.



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

CKOpOCTh XMMHUYECKHX peakiuil. MONEKyIIpHOCTh M TIOPSIOK peakiuu. 3aKOoHbl (OopMalbHOU
KUHETUKU JUIsI PEaKUUid TEepBOTO, BTOPOTO, TPETbEr0 M N-T0 MOPSAKOB. CIOXKHBIE PEaKIHUH.
3aBUCUMOCTh CKOPOCTH XMMHYECKUX PEaKIUi OT TeMIepaTyphl. YpaBHeHHE AppeHuyca. DHeprus
aKkTUBauuu. TeopHsl aKTUBHBIX CTOJKHOBEHHMH. TeopHs MpOMEXYTOUYHOTO AaKTUBHOIO KOMILIEKCA.
Ilonsatue o wnenHbIXx peakuusx. Peakuum ¢ Hepa3BETBIEHHBIMH M DPA3BETBICHHBIMHM LEISIMHU.
Kunernka mnenssx peaxnuii. OCOOCHHOCTH KWHETHKH Pa3BETBICHHOW IEMHON peakiuu. llemHoii
B3phIB. [lonyocTpoB BocrutamMeHnenust. LlenHble peakiiuyu U npoecc ropeHus.

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

[MoBepxHocTHBIC siBNeHHA. SBienue aacopouuu. [Ipupona cui ajacopOIMOHHOTO B3aMMOJICHCTBUSL.
AncopOuusi Ta3oB Ha TBEpABIX MOBEpXHOCTIX. M3orepmbl ancopOunmonHoro paBHoBecus [enpw,
Jlearmiopa. 3aBHCHMOCTB ajcopOIMU OT Temreparypbl. [10OBepXHOCTHBIE CBOMCTBa PacTBOPOB.
Ancopbuunonnas popmyna ['ud6ca. OcobeHHOCTH CTpOEHHs OBEpXHOCTU pazzaena ¢a3. Kunernka
TFETEPOreHHBIX PEAKIIUI.

9. llonsitue o karanuze. Crnenuduka Onokaraiuza

Karamms. KaramuzaTopsl ¥ HWHTHOUTOpPHI. DHEPrusi akTHBALMW B KaTaJUTHUECKUX PEaKIUsX.
l'eteporennsiii karanu3. Teopun KHHETHMKHM B TeTepOreHHOM Karanuie. Karamutuueckue u
(depmeHTaTuBHBIE Iporiecchl. KnneTnka epMeHTaTUBHBIX MTPOLIECCOB.

10. OOmme mnpencraBiaeHUuss 00 DICKTPOXUMHUYECKUX CHCTeMax. l[IpeincraBieHuWe O CTPOCHUU
MeK(azHbIX TPaHUI] ATEKTPOI/IITEKTPOIHUT

OnexTpoasl M dneKkTpoaHble  peakiuu.  CTpykTypa Mex(a3HOM TpaHHIBl  3apsHKEHHBIN
MeTaul/pacTBOp  dnmekTponuta. COCTaBISIONME TralbBaHH-TIOTEHIMANa. [lOBEepXHOCTHBIE |
Mek(paszHble CIOM. DJIEKTPHYECKOe CTpoeHue Mexdas3Hbix cioeB. CTpykTypa ABOMHOTO
AIIEKTPUUYECKOTO cJ0sl. AJCopOLus B aleKTpoxuMudeckux cucremax. CopemenHoe onucanue J[3C
IS ciyvasi cnenuduyeckol u Hecrienuduueckon agcopounu.M30bITouHas MOBEPXHOCTHAS SHEPTHUS
HAHOPA3MEpHBIX YacTHI. [IIaTMHOBBIA 37eKTpon. 3apsa MOBEPXHOCTH. AjcopOuus Bomopoaa
apyrux BemiecTB. [IpencraBieHne o BOJIBTAMIIEPHBIX XapaKTEPUCTHKAaX. EMKOCTHBIC TOKH M TOKH
¢dapaneeBckux peakuuii. OOpaTUMble 1 HEOOPATUMBbIE TPOLIECCHI.

11. TepMonnHaMUKa JIEKTPOIHBIX IIPOLECCOB

KonTakTHble Mexda3Hble MOTeHIMANbl. | ambBaHndeckue nenu. HampspkeHne pa3oMKHYTOM LIETH.
JIBa HampaBIEHUS TOKA Yepe3 ralbBaHUUECKYIO SUYElKy. PABHOBECHBIN U CTallMOHAPHBIN TOTEHIIHAI.
HepaBHoBecHbIE 3MEKTpOAHBIE MMOTEHIHMANbL. [loTeHmuan pa3oMkHyToM menu. Tokm oOMeHa.
VYpaBuenne OJC s TanbBaHMYECKOHM LENH. 3aBUCUMOCTh OJIEKTPOAHOTO TIOTEHLHAla OT
KOHLIEHTpauuu M axkTuBHOCTU. [loTeHnmanonpenenstomas peaxuus. Koppo3uoHHbIE NPOLECCHI.
DNeKTpoAHbIE MOTEHIUAIbI B HEBOAHBIX AJIEKTponuTax. TemneparypHbiii koddduuuent. Bausaue
pH. Iuarpammel [Typ63. JIByX U TpexdIeKTPOTHBIE IIEKTPOXUMHUYECKHE sTueiKU. THUTIBI AIEKTPOIOB,
UCHOJNB3YEMBIX HA MpaKTHKe. THWIBI HCHONBb3YeMBIX B BOOHBIX W HEBOAHBIX 3JCKTPOJIUTAX
aNeKkTponoB cpaBHeHus. Jnddy3nonnsii morennuan. MemOpana. Pacnipenenenne HOHOB B IEMU C
MemOpaHoi. Pacuetr DJIC m1st pa3HbIX THIIOB rajibBaHUUECKUX 3JeMeHTOoB. 3akoH Dapanes. [lepenoc
BELIECTBA B AJIEKTPOJIUTE.

12. O6mmye NoHSATHSI KHHETUKHU 3JIEKTPOTHBIX MTPOIECCOB



Cucrema 3HakoB ans Toka. Iloroku BemiecTBa. XapakTepUCTHKAa OCHOBHBIX BUJIOB IIPOBOJIHUKOB.
ONEeKTPOAHBI MOTEHUMAN IpPH MPOXOXKACHUM ToKa. CKOPOCTh 3JIEKTPOXHMMHYECKOH peaKluu.
OOmuit ¥ mapuuasbHble TOKM PEAKUUH. AKTHBALMOHHAS W KOHIEHTPAIMOHHAS IOJIAPU3ALIUH
anekrpona. Auddysuonnas kuneruka. [lepBriii u Bropoit 3akonsl ®uka. [lonstue o nuddysmnonHO
KOHTPOJIHUPYEMBIX Mporieccax. OOparumble U HeoOpaTuMble peakiuu. Bparmaromuiicss TUCKOBBIN
ANIEKTPOA. XapaKTEPUCTHUKU IOTOKOB >KUAKOCTH. AKTHBaLMOHHAs moispuzauus. DapaneeBckue
peakiun. OO1iee KUHETHYEeCKoe ypaBHeHue. OOpaTuMble U HEOOpaTHMBbIe Mpolecchl. bombimue u
Maible noisipu3zanuu. YpaBHenwe Tadensa. Jlumurupyrommue cragum mpouecca Ha BIEKTPOAE.
CranuoHapHblii pexuM Tporiecca. OONMacTH MOTEHIMAIOB MpeaenbHOro IudQy3HOHHOTO TOKAa U
KMHETUKU 3aMeMJICHHOro paspsaa. OnucaHue KUHETHKH CIOXKHBIX mpoueccoB. OOpaTtumble U
HeoOpaThMble peakuuu. bospimme u manble nonsipusanuu. Peaknmu ¢ xomOuHarmel (oaHON wiu
HECKOJIbKHUX) 3JEKTPOXUMHUYECKUX U XUMHUYECKHX cTtaguil. [[poToHMpoBaHKEe M NEeNpOTOHUPOBAHUE,
ydacTue MPOAYyKTa 3IEKTPOAHON peakIuy B OBICTPOI XUMHUUECKOH CTauH, KOMIIJIEKCOOOpa3oBaHue.

13. Marepuanoseaenune DXUT

Onextpoas! U anmekrponutsl s OXUT. Tunsl pactBoputeneil. PacTBopuMOCTh comel, KUCIOT U
OCHOBaHHH. THIIBI 3MEKTPOAOB ISl UCCIICAOBATEIbCKUX AIIEKTPOXUMHUUECKHX sueeK. TpeboBaHMs K
npotuBoiekTpoay. K anexrpony cpaBHeHus. OcoOEHHOCTH 3MEKTPOIHBIX Marepuainos. IlonsTue o
¢onoBoM osnekTponute. TpeboBaHus K MarepuainaMm 3JeKTpogoB u anekrpoimutam B OXUT.
HeBonusie pactBopurenu. [IpoBoauMoCTh B anpoOTOHHBIX pacTBOpax. OCOOEHHOCTH IPOBOIUMOCTH B
MOJIAPHBIX JIEKTponauTax. TBEpable 37IEKTPOIUTHI. MeTOnbI NCCIeI0BaHNs IPOBOIUMOCTH TBEPIBIX H
MOJMMEPHBIX JIEKTPOIUTOB. DIEKTPOABI, 00paTHMbIE 110 HOHAM BOJOPOJIA, IUTHS, HaTpus, cepedpa.
OCOOCHHOCTH HMHTEPKASIIUN W IKCTPAaKUUKM HOHOB. OCOOCHHOCTH B3aWMoJeicTBus rpadura 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)

CryaeHT, W3ydalIuid AWCIHILIAHY, JODKEH C OJHOH CTOPOHBI, OBJIAJETh OOIIMM IMOHATHIHHBIM
anmapaToM, a ¢ Ipyroil CTOPOHBI, JOKEH HAyYUTHCS MIPUMEHITh TEOPETUUECKUE 3HAHNUA Ha TPAKTHUKE.
B pesynbrare m3ydeHus MUCIUIUIMHBI CTYIACHT JIOJDKEH 3HATH OCHOBHBIC OIPENEICHUS TUCIUILIAHBI,
YMETh NPUMEHSTH MONYy4YeHHBbIE 3HAHMUS MPU PEIICHWU 3aJlaHuil TEKYIIEero KOHTPOJS YCIEBAEMOCTH
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;

- mpopaboTKy y4eOHOro Marepuaia, IOJrOTOBKY OTBETOB HA BOIPOCHI, MPEAHAZHAYEHHBIX IS
CaMOCTOSITEIbHOTO U3yUYEHUS;

- IOATrOTOBKY K BBIIIOJIHEHUIO 3aIaHUM TEKYIIEW U IIPOMEKYTOUHON aTTECTALMU.

[Mokazarenem BiajeHHs MarepHajoM CIYXHT YMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI IO TEMaM
JTVCIIATLIAHEL.

BaxHO 10OWTHCS MOHMMAaHUS W3ydaeMOro MaTepuala, a He MEXaHH4YECKOTro ero 3armoMmuHaHus. [lpu
3aTPYIHEHUN W3yYCHUS OTJENBHBIX TEM, BOMIPOCOB, CIEAYET OOpamarhcsd 3a KOHCYIBTAUAMHU K
MIpenoaBaTesio.

Bo3mokeH mpoMekyTO4HBIH KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad 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 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 pe3yabTare MU3YUCHUSA OUCHUIIINHBI «OT,Z[CJ'IBHBIC TJ1aBbI (1)H3PI"ICCKOI>1

00yJaromuiics JOmKeH:

3HATb:

XUMHUU W JJICKTPOXUMUN»

- OCHOBHBIC TOHSITHS M 3aKOHBI (PU3UUYECKOW XWUMHUH: XHMHUYECKass TEPMOAMHAMHUKA, KWHETHKA,
reTeporeHHbIC PeaKIluu, KaTaius, acopOius, OnoKaTaims;

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

- TEOPETUYECKHE OCHOBBI METOJIOB, UCIIONBb3YEMBIX ISl XapakTtepucTuku DXUT;

- OCHOBHBIE TIOMCKOBBIE CHCTEMBI, 0a3bl JaHHBIX U BEAYIIHE NEPUOJUUECKHUE H3IaHMUs M0 MaTrepualam

u poueccam B DXUT.
yMeThb:

- BBINOJHATH TEPMOXUMHYECKHE pacdyeThl, aHAJIU3 U pacdyeThl (Pa3oBOro CoCTaBa, pacyeTsl CKOPOCTH
XUMHUYECKUX PEAKHH U aJICOPOLIMOHHOTO PAaBHOBECHS;
- OOBACHATH NMPUHIMIIBI paboThl paznuuHblx ODXUT, KMHETHKY M TEepMOAMHAMUKY IPOIECCOB Ha

QJICKTPOAax, BBI6I/IpaTB MCTOABI
AJICKTPOXUMHUICCKUX I/ICHBITaHPlﬁ;

nux

XapPaKTCPUCTHKHU, AHAJIM3UPOBATH PE3YJIbTAaThL

- aHAJM3UPOBAaTh HAYYHYIO JIMTEPATypy C LeNbio BbIOOpa MHpoOpManmuu o paboTe, MEPCIEeKTUBAX H
XapaKTepUCTHKAX pa3indHbIX MaTepuainoB s OXUT.

BJIaJeTh:

- BJIAQJCTh HaBBIKAMH pPa0OTHl C METOJAMH TEPMOXHMHUH, O3JICKTPOXUMHHU, (HUZUKO-XUMHUIECKOTO
aHanm3a, 00paboTKH rpaduIecKuX 3aBUCUMOCTEH IS ONPENEeHUs] HEKOTOPHIX (PH3UKO-XUMHUECKUX
BEJINYMH, UCTIOJIb30BAHUSI CIIPABOYHOM JINTEPATYPHI;

- OCHOBHBIMHU DJJICKTPOXMMHYECKHMH TEOPHSMH M KOHLENIHSMH, OIMCHIBAIOIIMMH IPOLECCH Ha

3NIEKTpoAax U npuHIuUns! padotsl OXUT;

- OCHOBHBIMH JJIEKTPOXUMUYECKUMH METOJAMHU XapaKTepucTuku Matepuaion 1 OXUT;
- HaBbIKAMM K MHTEPHpETallMd M OOCYXIEHHsS pE3yJAbTaTOB MPOBEICHHOTO HCCIEeIOBAHU,
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 3agauu (U3NUECKOW XUMHH, €€ CBA3b C JPYIMMH HayKaMH U POJIb MPH H3YUCHUHU
CHeLHaIbHbIX AUCUUIUIMH. OCHOBHBIC IIOHATHS TEPMOJUHAMUKH.

2. IlepBBIii 3aKkOH TEpPMONWHAMUKH. BHYTpEeHHSAS »Heprus. OHTANbIUA. TerIoeMKOCThb, €€
3aBHCHUMOCTb OT TEMIIEPATyPHl.

3. Ilpumenenue | 3akoHa TepMOAMHAMUKMA K XHUMHYECKHM TmporeccaM. TerioBbie 3¢ ¢eKTs
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. O6benunennsle Boipaxkenus | u Il 3akoHoB TepmonnHamuku. [IpuHIUN BO3pacTaHUsl SHTPOIHH.
Craructuueckuii xapaxtep Il 3akoHa TepMOIUHAMUKHY.

8. TepmoguHamMuveckue mOTeHIMANBl (cBoOomaHas dHeprus [ub6ca um lembmronsia). Cesi3b
TEPMOAMHAMUYECKUX  MOTEHUMaloB ¢  paboroi. Kpurepuum  BO3MOXKHOCTH  HPOTEKaHUS
CaMOITPOU3BOJILHOTO NPOLIECcCa U PABHOBECHS B HEHM30JIMPOBAHHBIX CHCTEMAX.

9. VYpasuenme Knaiinepona — Kmaysuyca. Hcnapenne. Bosronka. Kpucramnmmzanust u mijaBieHHe.
3aBUCHMOCTD AABJICHHUS HACBHILIEHHOIO [1apa OT TeMIeparypbl. 3aBUCUMOCTh TEMIIepaTyphl IUIaBICHHUS
OT J1aBJICHUSI.

10. YcioBust paBHOBeCHsI U BO3MOXKHOCTH CaMOIIPOU3BOJILHOIO MPOTEKAHUS MPOLIECCOB B CIOKHBIX
cucreMax. XMMHUYECKUIl IOTEHIMaJl, €ro 3aBUCUMOCTb OT JaBJCHUs. [OMOreHHOEe XHMHYECKOe
paBHOBECHE B CMECH UI€aIbHBIX I'a30B.

11. 3akoH neHCTBYIOIUX MacC U KOHCTaHTa paBHOBECHs. PacueT cocraBa paBHOBECHOI ra30BOi CMeCH.
XUMHUYECKOE PAaBHOBECUE B TETEPOICHHBIX peakLUsiX. YIPYTrocTh AUCCOLUALIHY.

12. M300apHbIil MOTEHLIMAI XUMUUECKON peakiy. YpaBHeHHE n30TepMbl. OmnpenieneHne HanpaBlieHUs
NPOTEKaHUs XHMMHUYECKOTOo IIporecca. BbiBog W NpUMeHEHHe YpaBHEHHMS H300apbl U HM30XOPEI
xuMHu4eckoi peakiuu Bant-T'odda.

13. PactBopsl. CriocoObl BBIpaKEHHSI KOHIEHTpAIMH PacTBOPOB. MeanbHbie pacTBOpHI. PeanbHble
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 CTPOEeHHE MeX(]a3HBIX cloeB. AnCOpOIHs B 3IEKTPOXUMUIECKUX
cucTeMax.

15. T'anpBanmyeckass nemb. /[Ba HampaBlieHHs TOKa dYepe3 S4YEKy. ODIEeKTPOAbl M 3JIEKTPOAHBIC
peakuun. Tunsl ransBanuueckux 1eneid. Pacuer SC ans pa3HbIX TUMOB TajJbBaHUYECKUX IEMEHTOB.
3akon Papanest.

16. JTuddysnonnsie noreHunansl. OCOOEHHOCTH BOIHBIX M HEBOAHBIX 3JEKTposnTOB. Ilepenoc
BellecTBa B aekTponuTe. Cructema 3HakoB i Toka. [loToku BemecTna.

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

18. CramuoHapHsblii pexumM mporecca. OOIacTy NMOTEHIUAIOB MpeaeiabHOr0 AudQy3noHHOTO TOKa U
KMHETHKH 3aMEeJJICHHOTO pa3psiaa Ha BOJIBTAMIICPHBIX KPUBBIX.

19. KonrakTHble Mexda3Hble TNOTeHIUANbl. TOKM oOMeHa. HampspkeHue pa3oMKHYTOH —IIemiu.
HepaBHoBecHble anekTponHble MOTeHUuanbl. YpaBHenue it OJlC  ranbBaHMYECKOHW —LEMHH.
3aBUCUMOCTb VIEKTPOAHOTO [IOTEHIMAJIA OT KOHLIEHTPALIUH.

20. DnekTpoaHble MOTEHIIMAIBI B HEBOAHBIX AEKTPOIUTaX. TemneparypHbii kodpduiuent. Bausane
pH.

21. JIByX M TpPEXdJIEKTPOAHBIE BICKTPOXUMHUYECKUE siUeHKU. THIIBI 3JIEKTPOOOB, HCIONB3yEMbIX Ha
paxkTuke. TUIBI UCIIOJIb3yEMbIX B BOAHBIX U HEBOIHBIX JIEKTPOIMTAX U MIEKTPOLOB CPAaBHEHMUS.



22. CkopocTh dJeKTpoXuMHuueckor peakiuu. OO 1 napiyaibHbIe TOKH peaKlni. AKTHBAIUOHHAS
U KOHIICHTPalMOHHAs MOJIsIpU3alnu 31ekrpoaa. O01ee KHHETHIECKOEe YpaBHEHHE.

23. B3auMocBs3bp mapaMeTpoB MpsiMOW U oOparHOoW peakiuu. CBsA3b KUHETHYECKUX IapaMeTpoB B
o0JacTsIX ManblX W OONbIIMX MoJspu3auudid. 3aBUCHMOCTh TOKa OOMEHAa OT KOHLEHTpALUil.
HecrannonapHsie npoueccsl.

24. Tumsl 3J€KTPOJIUTOB, UCIOIL3YEMbIX AT UCCIETOBAaHUNA B OONACTH 3IEKTPOXUMHHM HCTOYHUKOB
sHepruu. [lommanexkrponutel. HeBogHbIe pacTBOPHI 3MEKTPOIUTOB. TBEPABIC AIEKTPOIUTHI.

25. DnekTpoabl B HICTOYHHUKAX dHepruu. Bunsl anekrponos. Konctpykunonusie ocobeHHOCTH. ['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. Ilpumenenwe | 3akoHa TepMOIWHAMHKM K XWMHYECKHM IMporeccaMm. TerioBbie 3(QeKTh
XUMHYECKUX peakiuii. 3akoH [ecca.

2. JIByX W TPEXdNEKTPOAHBIE DIIEKTPOXUMHUYECKUE SYEHKU. THIBI AJIEKTPOAOB, HCHOIB3YyEMBIX Ha
paxkTyuke. TUIBI UCIIOJIb3yEMbIX B BOAHBIX U HEBOIHBIX JIEKTPOIUTAX U MIEKTPOLOB CPAaBHEHMUS.

[Ipumep 2:

1. Tepmomunamuyeckue moTeHUUanbl (cBoOoaHas »Heprus [ubbca wu Ienbmrombua). Cas3b
TEPMOAMHAMUYECKUX  MOTEHIMaloB ¢  pabortoi. Kpurepuum  BO3MOXKHOCTH  HpPOTEKaHUS
CaMOITPOU3BOJILHOTO MPOLIECCa U PABHOBECHS B HEM30JIMPOBAHHBIX CHUCTEMAX.

2. KourakTHble Mex(a3Hble TMOTeHIUaNbl. Tokum oOMmeHa. HampsbkeHwe pa3oMKHYTOW —IICTIH.
HepaBHoBecHble anekTponHble mMOTeHUuanbl. YpaBHenue g OJ[C  ranbBaHMYECKOW —LEHH.
3aBUCHMOCTD HJIEKTPOAHOTO MOTEHIIMAIA OT KOHLEHTPALUH.

Kpurepun onennBanus
Onenka ommyHO 10 OamioB - BBICTABISIETCS CTYACHTY, IIOKa3aBIIEeMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NpPOrpaMMbl 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 omamyHO 9  Ga/uloB  -BBICTABIISICTCS  CTYJACHTY, IIOKa3aBIIEMYy  BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.
Onenka oOmIMYHO § Oa/uIOB -  BBICTaBISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIbBHOE 00OCHOBAHME MPUHATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.
Onenka xoporio 7 0aioB - BRICTABIISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MarepHuall, TPaMOTHO U 1O
CYLIECTBY M3JIaraeT €ro, yMmMeeT IPUMEHTh I0JlyuY€HHbIE 3HaHMS Ha IPAKTUKE, HO HEIOCTaTOYHO
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
WM B PELIEHUH 3a7jad HEKOTOPblE HETOYHOCTH.
Onenka Xopomio 5 6ayuIoB - BBICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepuall, FPaMOTHO
U IO CYILECTBY MU3JIaraeT €ro, yMeeT IIPUMEHATh IOJIYUYEHHbIE 3HaHMUs Ha IIPAKTHKE, HO JIOIYCKAaeT B
OTBETE WM B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.



OueHka ynoBIETBOPUTENbHO 4 Oania - BBICTABISETCS CTYIACHTY, MOKa3zaBIIeMY (parMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapylLeHUs JIOTMYECKON II0CIIeI0BATEIbHOCTH B U3JIOKEHUM IIPOIPaMMHOIO0 Marepuajla, HO IIPU 3TOM
OH OCBOMJI OCHOBHBIE pa3lieibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

OueHka ynoOBIETBOPUTEIbHO 3 Oamia - BBICTABISETCS CTYIACHTY, MOKa3zaBIIEMY (parMeHTapHBIH,
Pa3po3HEHHBIH XapakTep 3HaHWM, JOMycKaloulemy omHOKH B (QopMyaupoBKax 0a30BbIX MOHATHH,
HapyLIEHUs] JIOTHYECKOM IOCIEe0OBAaTEIbHOCTH B M3JIOKEHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJIe€T OCHOBHBIMH pa3lielaMu y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero o0y4eHus u
C TPYZIOM IIPUMEHSET [10JIyYEHHbIE 3HAHUS AAXKE B CTAHAAPTHOM CUTYalUH.

OueHka HEyIOBJIETBOPUTENHHO 2 Oajula - BHICTABIAETCS CTyACHTY, KOTOPBIA HE 3HAaeT OOJIbIIeH 4acTH
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JONYCKaeT rpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BaTh IOJyYCHHBIE 3HAHHS NPH PEIICHUN
TUTIOBBIX 3a]a4.

OueHka HEyIOBIETBOPUTENbHO | 0aml - BBICTABISIETCS CTYAEHTY, KOTOPBI HE 3HAET OCHOBHOTO
cozep KaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIycKaeT rpyOeiimune omuOKd B (GOPMYIUPOBKAX
0a30BBIX HOHATUI TUCHUIUINHBI U BOOOIIIE HE MMEET HAaBBIKOB PELICHUS TUIOBBIX MIPAKTUUECKUX 3a/1a4

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

OmeHka 3a CEeMeCTp BBICTaBISETCS II0 pe3ylbTaTaM YCTHOTO 3k3aMeHa. Ompoc Ha 3K3aMeHe
NPOBOIUTCS 1O Owieram, B OmieTe 2 TEOPETHYECKHX BOIPOCA, HA MOATOTOBKY Haercss 60 MHHYT.
Omnpoc He AOIKEH NMPEBBIATh OHOTO ACTPOHOMUYECKOT0 Jaca.



