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1. OBJIACTh IPUMEHEHUA 1 MECTO JUCHUIIJIMHBI B YYHEFHOM ITPOLECCE

Kypc «®usmyeckass XuMUsS» BXOOUT B 0a30BYK0 YaCTh NPOPECCHOHATHHOTO IUKJIA
OUCLIUTUINH MOATOTOBKH CTYZI€HTOB OIl Cnenuanurer o CIEeLMAIbHOCTH
04.05.01 ®dyHnaMeHTanbHass W NpUKIaAHAsg XUMUA. JIUCUUIUIMHA pean3yeTcs Ha XHUMHYECKOM
dakynerere JlonHY xadenpoii ¢usmueckoii xummu. OcCHOBbIBaeTCS Ha 0a3e AMCLUIUINH:
«Heopranuyeckass xumus», «AHanuTHdeckass xuMus», «OpraHudeckas xumusy, «MaTeMaTtukay,
«Pusukay. ABnAeTCS OCHOBON ANl U3YUEHMS CIAEAYIOIIUX IUCHUIUINH. «BBICOKOMOJIEKYJIApHBIE
COCAUHEHUs», «XHUMHUS  KOJUIOWJAHBIX W HAHOCHUCTEM», «XHUMHUYECKass  TEXHOJIOTHUS,

«dnexktpoxumusy,  «Meroael  uccienoBaHust  (Ga3oBeIX  paBHOBecHi»,  «lIpupomHble
AHTHUOKCHJIAHTBDY.
2. CTPYKTYPA JUCIIUIIVINHBI
Xapakmepucmura yuednoi Oucyuniunsl
04.05.01 dynpnameHTaapHas U NpUKJIaaHAS
CrennaibHOCTD YHA P a
XUMHUS

Crienuanusanus
O0bpazoBatesbHAas MPOrpaMma Crenuaanrer
Kpanudukarms Xumuk. lIpenogasarens xumuu

KonuuecTBo copepkarebHbIX MOYIEH

1

JucuunruinHa 0a30BoM / BApHATHBHON YacTH

- bazoBas gyacTe npoeccuoHanbHOro 6J10Ka
o0pazoBaTesIbHON POTrPaMMBI

Dopwmsl koHTpost (MK, sx3ameH, 3a4er) Kypcoas pabopa

Mokasaren ouHast opma 3a04Has popma
o0yueHwus o0yueHwust
KonnuecTBo 3a4eTHBIX eAMHUL (KPEAUTOB) 2
I'og noaroToBku 3
Cemectp 6
KonnuecTso yacos
- JIGKIIMOHHBIX
- IPAKTHYECKIX, CEMUHAPCKUX
- 1a0OpaTOPHBIX
- CAMOCTOSITEJIbHON pabOoThI 72
B T.4. HHANBHYAJbHOE 3aJaHUE
HenenbHOE KOIUYECTBO YaCOB,
B T.4. ayJUTOPHBIX

3.OINCAHUE JUCIUILJINHBbI

Menn:

- neoazocuyeckasr — NOoATOTOBKA CHEHUATIMCTOB-XUMUKOB, KOTOPBIC YMEIOT IHPUMECHATH BCC
BO3MOXKHOCTU COBpeMeHHOfI (1)H3PI‘{6CKOI>'I XUMHUHN JId PEIICHUA TEKYIIUX XUMHUYCCKUX
npobnem;

—  Ouoakmuueckass — YCBOEHHE 3HAHW, MPEIyCMOTPEHHBIX MPOTrpaMMmoii, Ojaromaps
L[eJIEHAMPABIEHHOMY COTPYAHHYECTBY MPETOAaBATENS U CTY/IEHTa,

—  Memoouyeckas — BBIIETUTHh TJAaBHOE 3BEHO B KaXIOW Teme, yTo OyaeT crnocoOCTBOBATH
(OPMHUPOBAHUIO OCHOBHBIX TOHSATHH MO Kypcy, (HOPMHUPOBAHHIO 3HAHWHA B pe3yJbTare



AKTUBHM3AIMU TIO3HABATEIILHOW NEATEIbHOCTH CTYIEHTOB, MPUMEHEHHE PA3JIMYHBIX METOIOB
AKTUBHOTO OOy4YEeHHUSI.
3apaua:

1) packpbiTh (PU3UYECKUI CMBICT OCHOBHBIX 3aKOHOB (DM3MUYECKOH XWMHH, HAyYUTh CTYIEHTA
BUIETH O0JIACTH MPUMEHEHHSI 3TUX 3aKOHOB MPH PEIIEHUN KOHKPETHBIX XUMHYECKHUX TIPOoOIeM;

2) BBIIEIHUTh METOAOJOTHYECKH BaXKHBIC BOMPOCHI XMMHH U HA KOHKPETHBIX MPUMEPAX MMOKA3aTh
B3aMMOCBSI3b (PU3NYECKOW XUMHH C APYTUMU AWCHHUILUTHHAMA XUMHUYECKOTO U €CTeCTBEHHO-
HAYYHOTO LUKJIOB.

3) pa3BuUTHE YMEHUI, KOTOPbIE MOMOTYT IPAMOTHO NMPUMEHSTh TEOPETUYECKUE 3aKOHBI XUMUU TIPU
peIIeHUN Pa3jMYHBbIX 3a/1a4, MPOBOAUTH PACYEThl BBIXOAA MPOAYKTOB XUMHUYECKOW pPEaKIIWH,
MOJIb30BATLCSI COBPEMEHHBIMHU CIPABOYHUKAMU TEPMOJMHAMHYECKHX IaHHBIX I pacyera
KOHCTaHT paBHOBeCHs, OOOCHOBAHHO TPOBOIUTH OIEHKH TEPMOJUHAMHYECKHX BEJIHYUH,
UCTIOJIb30BATh PEe3YJIbTAThl PA3JIUYHBIX JTUATPAMM COCTOSIHHS, PAaCCUUTHIBATD KHHETUYECKUE
napaMeTpbl XUMUYECKUX TPOIECCOB — KOHCTAHTHI CKOPOCTH, SHEPTUU aKTUBALUH, COCTABIISITH
KUHETUYECKUE YPABHEHUS JUTSI 33IaHHOTO MEXaHU3Ma XMMHYECKOro Tporecca u Ap.

TpeGoBanusi K pe3yJbTaTaM OCBOEGHHMS AHCHHMILUIMHBI. [Iporecc M3ydeHus: MUCHUTLTNHBI
dusznueckas XUMHs» HalpaBlieH Ha (OPMHPOBAHHE BJIEMEHTOB CICAYIOLIMX KOMIIETECHLUH B
cootBetrcTBuu ¢ @I'OC BO u OOII no cneunansHoctu 04.05.01 dynpaMeHTagbHas U MPUKIAHAS
XUMHSA

a) yHuBepcajibHbIX KomnereHuni (YK):
cUCmeMHoe U KpUMu4eckoe MoluLieHue

— CHOCO0€H OCYIIECTBIISATh KPUTHUECKUH aHAJIN3 MPOOJIEMHBIX CHTyallMHd HAa OCHOBE CHCTEMHOIO
noaxona, BeipadarsiBath crpareruto aeiicteuii (YK-1),

Paspabomra u peanu3ayisi NPOeKmos
— croco0eH yIpaBJIsiTh MPOSKTOM Ha BCEX dTArax ero skusHeHHoro mnukia (YK-2);

KOMMYHUKAYUS]
— CcrocobeH TPHMEHATh COBPEMEHHbIE KOMMYHHKATHBHbIE TEXHOJNOTMH, B TOM YHCIE Ha
MHOCTPaHHOM(BIX) sI3bIKE(axX ), JUTS1 aKaAEMHUUYECKOro U podeccuoHaibHoro B3anmoneiicteus (YK-4);
CAMOOP2AHUBAYUSL U CaMOPA3BUMUE (6 MOM Yucae 300posbechepeceniie)

— crocoOeH OMpeneNsATh U Pealn30BbIBATh MPUOPUTETHI COOCTBEHHON IEATENIbHOCTH U CIIOCOOBI €
COBEPILIEHCTBOBAHMSI HA OCHOBE CAMOOLIEHKU U 0Opa3oBaHus B TeueHne Beeil xu3nu (YK-6).

0€30naAcCHOCIb HCUBHEOESIMEIbHOCNU
— Croco0€H CO37aBaTh U MONACPKUBATH OE30MAaCHBIE YCIOBUS KU3HEAEATEIbHOCTH, B TOM HYHCIIE
MPY BOSHUKHOBEHUU Ype3BbrdaifHbIx cutyanmii (YK-8).

0) oomenpodeccnonanbubix kommnerenuuii (OIIK):
obuenpogheccuonanbHbIE HABLIKU
— CHOCO0OeH aHAIM3UPOBATh, UHTEPIIPETUPOBATh M 000OIATE Pe3yNbTaThl SKCIEPUMEHTATIBHBIX U
pacyeTHOTEOpeTHUECKUX padoT xumuieckoi Hamnpasinernoctr (OIIK-1);
— crmocobeH TNPOBOAWTb XHUMHYECKUH SKCIIEPUMEHT C HCIOJIb30BAHHEM COBPEMEHHOIO
obopynoBaHnusi, codonast HopMbl TexHUKN Oe3omacHoctu (OITK-2);
— CHOCOOEH NMPUMEHATh PACYETHO-TEOPETHYECKHE METOAbl ISl M3YYEHUs CBOICTB BELIECTB U
NPOIIECCOB C UX YYaCTHEM, HCIONb3Ysl COBPEMEHHOE MPOrpaMMHOe odecrieueHrne n 0a3bl JaHHBIX
npodeccuonanproro Haznauenus (OITK-3).
QuuKO-MameMamuyeckas U KOMIbIOMEPHAS 2PAMOMHOCHb NPU PeuleHull 3a0ay
npogheccuoHanvHoll OesimeibHOCMU

— cmocobeH TuaHupoBaTh  paboOTBl  XMMHYECKOW  HANpaBIEHHOCTH, oOpalaTeiBaTh U
UHTEPIPETHPOBATh TOJyYEHHBIE PE3YJbTAThl C HCIOJb30BAHUEM TEOPETHUECKUX 3HAHUHA W
NPAaKTUYECKUX HABBIKOB PELICHUs] MaTeMaTHIecKuX U pusudeckux 3amad (OIIK-4);



— crnoco0eH HCIOoNb30BaTh MHPOPMALMOHHBIE 0a3bl NaHHBIX U aNANTHPOBATH CYLIECTBYIOLIHE
NPOTPaMMHBIE TPOAYKTBI [UIA PELICHUs 3a1ad NpOo(ecCHOHANbHOW MAEATENbHOCTH C Y4YETOM
OCHOBHBIX TpeOoBaHuil nupopmanronHoi dezonacuoctu (OIIK-5);

npeocmaeienue pe3ynvmamos npogheccuoOHAnbHOI OesimelbHOCmU
— CcocOoOEH MPENCTABISATh PE3YJIbTaThl MPO(HEeCCUOHANBHON NeATeIbHOCTH B YCTHON U MUCbMEHHOM

¢dopme B COOTBETCTBUH C HOPMaMH U MPABHJIAMH, IPUHATBIMH B IPOPECCHOHATBHOM COOOINECTBE
(OIIK-6).

B) npodeccHoHATbHbIE KOMIETEHIHU:
Hayuno-uccneoosamenvcras oesmenvHochs
[IK-1 Criocoben mpoBoauth coop, 0dpaboTky, aHAMU3 U 0000IIEHHE PE3yIbTATOB YKCIIEPUMEHTOB
U UCCIICNOBAHUI B Pa3IMYHBIX 00JIACTSIX XUMHUH, XUMHYECKOH TEXHOJOTMH U CMEKHBIX HayK;

Texnonoeuueckas OesimenbHOCHb
IIK-5 CrniocobeH K MPOBEAECHUIO OIBITOB, UCHBITAHWA M aHAJIM30B C LEJBI0 HM3yYEHHs COCTAaBa,
CTPOEHHMs], CBOWCTB M TMPOLECCOB MPEBPALMECHUN BELIECTB, SHEPreTUYECKUX M XHUMHYECKHX
M3MEHEHUN B PA3JIMYHBIX HATYPAIbHBIX UM UCKYCCTBEHHBIX BEIECTBAX, ChIPbE U U3AEIUSX;

OpeanusayuoHHO-ynpasnenyecKkas 0esmenabHOCb
IIK-9 Crnoco0eH mpUMEHSTh aKTyaJlbHYI0 HOPMATHUBHYIO JOKYMEHTAILMI0O B COOTBETCTBYIOIIEH
obnactu 3HaHUIL.

lleoacocuueckas OesimenvHOCHb
IIK-11 Cnocoben wucmonp3oBaTh pazHooOpasHble 3>PdexTuBHbIE (HOPMBI, MPUEMBI U METOIBI
oOy4eHHs1, B TOM YHCJE, BBIXOISAIINE 332 PAMKH y4eOHBIX 3aHSATHI NMPOEKTHAas NeATeNbHOCTD,
7a00paTOpHbIE SKCIEPUMEHTHI, IOJIeBasl IMPAaKTHKa W T.I1., K MPOBENEHHIO WHIWBUAYAJIbHBIX
3aHATUH ¢ 00YUArOIIUMUCS, OPTAHU3ALNIO U KOHTPOJIb UX CAMOCTOSITENIbHON pabOTHL

B pe3yabTare usyueHust y4eOHONH JUCHHIIMHBI CTYAEHT JA0JI2KeH

3HATD:
* OCHOBHBIC 3aKOHBI U ITOHATHA (I)HSHHGCKOﬁ XUMMHH,
¢ IOHUMATDh NPUHIHUIIHAJIBHBIC BO3MOXKHOCTU IMPUMEHCHUA MCTOJOB UCCICAOBAHUA (1)PI3PI"I€CKOI>1
XUMHH IJI1 PEIICHHUA KOHKPETHBIX XUMHUYCCKUX HpO6J’I6M.

yMeTh:
¢ AHAJIU3UPOBATDH (I)I/ISI/ILIGCKI/IG U XUMHWYCCKUEC ABJICHUA U ITPOLECCHI,
* IIPUMEHATD 3aKOHBI AJIA IPEACKA3aHUS HAIPABJICHUA IPOTCKAHUA IIPOLECCa,
* 00OCHOBBIBATh, AHATM3UPOBATH XUMUYECKHUN KCIIEPHMEHT;
* PaCCUUTBIBATE U3SMCHCHUE SHEPIUU AJIA PAa3JIMYHBIX MPOLECCOB, BHIXOA MPOAYKTOB, PEAKITUOHHYIO
CHOCOOHOCTD MOJIEKYJT BEIECTB,
* CTPOUTDL COOTBETCTBYIOIIIUEC l"pa(I)I/IKI/I, Ta6J'II/ILIbI, AvarpaMmbl, OIMUCBIBAOIIINE KOHKPETHLIC
MMPpOLECChI U ABJICHHA.

BJIA/IETD:
* METOAAMHU HUCCIICA0OBAHUA (I)HSHHGCKOﬁ XUMHWH OJI PEIICHHUA KOHKPETHBIX XUMHWYCCKUX npo6neM;
¢ 3aKOHaMU IJid NIPE€ACKa3aHUs HAllpaBJICHUSA IPOTCKAHUSA IIpOoLeCCa,
* METOAaMHU aHAJIN3a XUMHUYCCKOT'O SKCIICPUMECHTA,
* METOAaMHU pacy€Ta USMCHCHUS SHEPTUU AJIA Pa3JIMYHBIX TPOLECCOB, BhIXOAA IMPOAYKTOB,
PEAKLIMOHHOM CITOCOOHOCTH MOJIEKYJT BELIECTB,;
* METOAaMU OMIPECACIICHUA CKOPOCTH U KOHCTAHTbI CKOPOCTHU XUMHUYECKOH U BHGKTpOXPIMH‘{eCKOfI
peaKLu.



4. COAEPKXAHUE JUCIMIIJIMHBI 1 ®OPMbI OPTAHU3ALIUN YYEBHOI'O

MPOLIECCA

IopsinkoBbIH HOMEP H
HAHMEHOBAHHE TEMBbI

Kpartkoe cogep:kanue Tembl

Cooeporrcamenvnvtii. modyis 1 «dnekmpoxumus»

Tema l.
OcHOBHbIE MOJIOKEHUS] TEOPUU
Appennyca.

Ilpencrasnenue I'porryca, ®apames u AppeHuyca o
CTPOEHHUH  PacTBOPOB  3JeKTpoJauToB.  (OCHOBHBIE
nonoxkeHuss Tteopun Appenuyca. Hepmocratku sTOM
Teopuu. IIpUYuHBI SJEKTPOIUTHUYECKON AUCCOLMALUU.
CooTHolIeHHE MEXKIAy SHEPruell  KPUCTAJUINYECKON
pelleTKn U DHeprue conpBaTauuu HOHOB. HoH-
JOUIOJIBHOE B3aMMOAEHCTBHE KaK YCIOBHUE YCTOMYHUBOCTU
pPacTBOPOB 3JIEKTPOJIUTOB. TepmoauHamuueckoe
ONMCaHWe XHMHYECKUX PABHOBECHH B  pacTBOpax
3JIEKTPOJIUTOB.

Tema 2.
OcHOBHBIE MOJIOKEHUS] TEOPUU
Jebasi- XrokKes.

ITonsATne cpenHen AKTUBHOCTHU 51 CpeaHero
K03(pPunmeHTa aKTUBHOCTH, UX CBS3b C AKTUBHOCTBIO U
K03(pPUIIMEHTOM aKTUBHOCTH OTAENbHBIX HOHOB. MOHHas
cujga pactBopa. 3akoH HWOHHOW cuybl.  OCHOBHBIC
nonoskenust Teopun Jlebasi- Xrokkens. [ToTeHnman HOHHOM
atMoceprl. YpaBHeHue 1t KO3((HUIMEHTa aKTUBHOCTH
B I, II u Il mpubmmkenusx teopun [lebas-Xrokkemns.
CoBpemeHHbIe MPEICTaBICHUS 0 pacTBopax
3JIEKTPOJIUTOB.

Tema 3.
DJEKTPOMPOBOIHOCTh
3JIEKTPOJIUTOB.

HepaBHoBecHbIE sIBl€HHS B pacTBOpPax JJIEKTPOJIUTOB.
VYiaenbHas W 3KBUBAJIEHTHAsl 3JIEKTPONPOBOJHOCTH, HUX
3aBUCUMOCTb OT KOHLEHTpaluu J3jekTponuta. Metoa
M3MEpEHUs! DJIEKTPOIIPOBOAHOCTH.

Tema 4.
TloaBM>XKHOCTHL MOHOB
3JIEKTPOJIUTOB.

IMoxemwxkuoCcTs MOHOB. 3ak0oH Konbpayma. 3aBuCHMOCTH
MpeneabHON MOABMKHOCTH OT pamuyca woHa (popmyiia
Crokca) wu  Temmeparypel (mpaBuio  BambpeHa-
IMucapxesckoro). I1ogBHKHOCT MOHOB TUAPOKCOHUS U
rugpokcuina. Ces3b MeXIy MOABHIKHOCTBIO MOHOB M HX
koHIeHTpauuu. OCHOBHBIE ToONOXKeHUst Teopun Jlebas-
Xroxkkensa-Onszarepa (3nexrpodopernueckuii u
penakcanoHHbI 3¢ dexTer, ypaBHeHue OH3arepa;
s dexTer Buna u Jlebas-DanbkeHrareHa.

Tema 5.
Uucna nepeHoca HOHOB.

Yucna nepeHoca, UX 3aBUCUMOCTb OT TEMIEpPaTypbl H
KOHLIGHTpALlUU 3JIEKTpoiuTa. Meroael onpeneneHus
grcen nepeHoca (Meron I'urropda u Meron nBrKyIencs
I'paHHLIBbI).

Tema 6.
Honnble paBHOBECHS.

3akoH pazbasnenust OcrtBanmbma (mepBas W BTOpast
dopwmsl). TepmonuHaMudeckasi KOHCTAHTA TUCCOIUATIVH.
[Mpumenenue Teopun Jlebas-Xwokkens K  ciaadbim
3JIEKTPOJIUTAM TIPU OMPEAETICHHH TEePMOIMHAMUYECKOM
KOHCTAHTBI TUCCOLTHALIIH. HUctunnas CTEIeHb
auccolranuyd. BplUHCIeHME UCTUHHOW CTENEeHH U
TePMOJIUHAMUYECKON KOHCTAHTBHI JUCCOIHMAIMU CIA0BIX
anektposutoB.  Kucnorst wu  menouud.  [[BoitHoe
MPOTOJUTHYECKOE paBHOBecHe. VICTWHHAas KOHCTaHTa




mucconmaumu. I'mapomus. AMQoTepHBIE 3JIEKTPOIUTHI.
LisButTep-nonsl. M303nekTprueckast TOUKA.

Tema 7.
DIEKTPOXUMHUECKUE DJIEMEHTHI.
DnekTpoaBMKyIas cuia (3.1.C.).

DNeKTpOXUMHUYECKHEe 3JIeMeHTbl U 3.a.c. IloHsTue
3JIEKTPOXUMHUECKOr0 TOTEHIMajda U olimee yciIoBHe
3JIEKTPOXUMHUYECKOTO PABHOBECHSI HA TPAHUIIE JEKTPor /
pactBop. Ckauku NOTEHLMANa U 3JIEKTPOBIDKYILAs CUJIA.
3akoH BonbTa. 3Haku U CIOXKEHHUE 3.1.C. 3JIEMEHTOB B
3JIEKTPOXMMHUYECKOM Lenu. Meroasl u3MepeHus 5.1.C.
Hopmanenbii  snement Becronma. PasBHOBecue B
SJIEKTPOXMMHUYECKOM  1enu, ypaBHeHue  Hepncra.
IIpumenenune I 3aKOHA TEPMOIUHAMUKU K
SJEKTPOXUMHUECKOW  Lenu;,  ypaBHeHue  ['mbGca-
I'enbMrosbLa.

Tema 8.
DJNEKTPOAHBIE MOTEHUUANBI. THUTTbI
3JIEKTPOIOB.

Bo3HuUKHOBEHHE CKAuKOB MOTEHLMANa Ha rpaHuie ¢as.
Ctpoenne rpaHunbl 3jekTpon / pactBop. Benmuumna u
3HaK  JJIEKTPOAHOTO  TOTEHIHajda.  3aBHCHMOCTH
3JIEKTPOJHOTO TMOTEHIMANa OT KOHLIEHTPALMH PacTBOpa
BJEKTPONUTA. DJEKTPONbl CpPaBHEHHsS (BOIOPOIHBIMA,
KaJIOMENIbHBIN, Xyopcepedpsinbiil). Onextpoasr [ u 11
pona. OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIE 3JIEKTPOABI
(XMHTUAPOHHBIHN 3JIEKTPON).

Tema 9.
KonneHTpamoHHbie 3J1€MEHTHI

Knaccmbnxaum{ SJICKTPOXUMHUYCCKHUX JJIEMCHTOB
(neneit). KoHeHTpanmoHHble 3JieMEeHTBI 0€3 mepeHoca.
KoHuenTpaunonssle 3JIEMEHTBI c MIEPEHOCOM.
Huddy3nonnsrit MOTEHLIHA. Onpenenenue

KO3(pPUIMEHTOB aKTHUBHOCTH  BJIEKTPOJHUTOB, YHCEN
NepeHOca M KOHCTAHT XUMHUYECKOTO PAaBHOBECHUS] METOIOM
3.1.C.

Tema 10.

Kunetnka snexTponHbIx
MPOLIECCOB. DJIEKTPOX UMUYECKAs
MO pU3ALHS.

DNeKTpon3 51 3aKOHBI Dapanes. Craguun
3JIEKTPOXUMHUYECKOTO npouecca; MOHSITHE
auMurtupyrome craguu. IInoTHocTe TOKa kKak Mepa
CKOPOCTH 3JIEKTPOXMMHYECKON peakuuu. Ilomsspusanus
3JIEKTPOAOB M €€ NpPU4YHUHBL Teopus 3aMeJIeHHOTO
paspsina u ee coBpeMeHHOe obocHoBaHUe. KuHeTnueckmii
BBIBOJl YPaBHEHHUs PAaBHOBECHOIO MOTEHLMAJTA M TOKA
oOMeHa. YpaBHEHHUE 3JIEKTPOXUMHUECKONW IMOJIIPU3ALNH.
Teopuss  BOOOPOAHOrO  mNepeHanpsokeHus.  BrausiHue
cocTaBa  pacTeopa W IPUPOABI  MeTaula  Ha
nepeHanpsHKeHUe BbIIEIeHUs] BOAOPOAA.

Tema 11.
Kunetuka 351eKTpOoIHbIX
npoueccoB. KoHleHTpaunoHHas

YpaBHeHue KOHLIEHTPALIMOHHON MOJIAPU3ALMH.
IIpenenvublit  audGy3uoHHBIH  TOK.  3aBHCUMOCTH
nupy3UOHHOTO TOKAa OT TMOTEHLHAJa B YCIOBUSIX

MOJIIpU3ALHS. 3aMeJUIeHHON cTaumMoHapHo nuddysnn.

Tema 12. XyUMHUYeCcKUe HCTOYHHKH TOKA, MX OCHOBHBIE BUIBI H
[IpuknamHbIe acIeKThI XaPAKTEPUCTUKU. [TepBuunbIe UCTOYHUKU  TOKA.
SAEKTPOXUMHH. AKKYMYJISITOPBIL. TornauBHBIE u OMOTOIIMBHBIE

snemeHThl. Kopposusi meramnoB. MeTonpl 3alIuThl OT
KOPPO3WU.  DJEKTPOXUMHUECKHE  METOAbl  aHAJIN3a.
IMonsiporpaduss (MOTEHIMAN TOJNYBOJHBI, TPEASTbHBIN
¢ y3noHHBIN TOK, ypaBHeHHE MibKOBUYA).




TemaTnuyeckus niaiaxn

CoaepxateJibHbIH MOAYJIb 1

Koan4yecTBo 4acos

Ounas ¢popma o0yueHus 3aounas ¢popma o0yuenus
B T.4. B T.4.
Ha3Banus coagepkaTe/ibHBIX
MoO/yJiel u TeM o | gl g 3 of 2| & 3
s s| E|E| Bl Bs| 8] 5| 3| E| Eg| fs
BIE| E|GeE 2 2| 2| g 1) 2f il
ggggaga ggggaga
Bl | 2 = Bl g | 2 =
Q [&]
Tema 1.
OcHOBHbIE MOJIOKEHUs | 6 6
Teopuu AppeHuyca.
Tema 2.
OCHOBHBIE TIOJIOKEHUS 6 6
teopuu Jlebasi- XroKKes.
Tema 3.
DNeKTPONPOBOJHOCTH 6 6
3JIEKTPOJIUTOB.
Tema 4.
IMonBu>kHOCTB WOHOB | 6 6
3JIEKTPOJIUTOB.
Tema 5.
Yucna nepeHoca HOHOB. B 6
Tema 6.
Honnble paBHOBECHS. ® ¢
Tema 7.
DNEKTPOXUMUYECKHE 6 6
3JIEMEHTHL.




DNEKTPOABIKY LA cuia
(3.1.¢.).

Tema 8.
DNEeKTPOAHbIE TOTCHIINAJBI.
Tunsl 37€KTPOAOB.

Tena 9.
KonnenTtpauuonssie
3JIEMEHTBL.

Tema 10.

Kunernka BIIEKTPOIHBIX
MPOLIECCOB.
DNEKTPOXUMUYECKAS
TIOJISIPU3ALTHSI.

Tema 11.

Kuneruka 3JIEKTPOJIHBIX
MPOLIECCOB.
KoHnuentpanmonHas
TIOJISIPUBALMSL.

Tema 12.
IIpuknanusie aCIeKThl
3JIEKTPOXHUMUHU.

Hmozo no 1
CO0ePIHcamebHoMy Mo0YJ110

12

72




S.METOAUYECKHNE PEKOMEHAAIUH 1JIA MTPOBEAEHMSL
JIEKIIMOHHBIX, MIPAKTUYECKHUX U IABOPATOPHbBIX 3AHATUU
(e npedycmompensl NpoSPamMMOiiL)

6. METOAUYECKHUE PEKOMEHJIAIIUN ITO OPTAHU3AIIUN
CAMOCTOATEJBHOU PABOTBI CTYAEHTOB

Oprasuzanus caMoCTOSITeIbHOI padoThbl CTYIEHTOB

0 Konuuecmeo
i Haszeanue memoi waCos

1 |OcHOBHBIE MOJNIOKEHUSI TEOPUU AppPEHUyCa. 6

2 |OcuoBHbIe onokeHUs1 Teopun [ebas-Xrokkens. 6

3 [DnexTponpoBOAHOCTD 3JIEKTPOIUTOB. 6

4 ([TogBUKHOCTH HOHOB 3JIEKTPOJIUTOB. 6

5 [Yucna nepeHoca HOHOB. 6

6 |MoHHbIC paBHOBECHSI. 6

7 [2nexkTpoXxuMHUYECKHe 3JIEMEHThI. JJIEKTPOABIKYINAs cria (3.1.C.). 6

8 [2nexTponHble moTeHIMANbl. TUIIBI AJIEKTPOOB. 6

9 |KOHLEHTPALIUOHHBIE 3JIEMEHTBHI. 6

10 [KuHeTHnKa 3J1€KTPOIHBIX MPOLECCOB. DIEKTPOXUMHUUECKas MMONApU3aLs. 6

11 |Kunertuka 3nekTpoaHbIX npoueccos. KoHLEHTpaMOHHAas NOAsSpU3aLysl. 6

12 |[IpuknagHble aCMEKThI SJEKTPOXUMUH. 6
BCEI'O 72

7. UTHAUBUIYAJIBHBIE 3AJJAHUS
(He npedycmompenvt NPOPAMMOil)

8. KOHTPOJIBHBLIE BOITPOCHI K TIPOMEXYTOUYHOM ATTECTAIIUA

Pazagen «QnexkTpoxumusi»

CdopMynnpoBaTb OCHOBHBIE IIOJIOKEHUS TEOPUU  BJICKTPOJUTUYECKOH  AMCCOLMALN
Appenunyca u ee HegoctaTku. [IpoaHanu3npoBaTh OCHOBHBIE MapaMeTPhl, XapaKTepU3YyIOIINe
NpoIecc AUCCOLMALMK CHa0bIX 3JIEKTPONUTOB (KOHCTAHTA M CTENEHb AMCCOLHMALINH,
U30TOHHYECKUI KO3 PUIHEHT).

JlaTb KpaTKyr XapakTePUCTUKY TMOHITHAM AaKTUBHOCTH M KO3()(HUIMEHTa aKTUBHOCTH
3JeKTpOoJUTOB. B yem cyTh mMerona akTuBHOCTEH? JlaTh KpaTKyr XapaKTePUCTHKY IMOHSTHIO
HoHHast cwia pacteBopa. ChopmynmpoBaTh SMIUPUYECKHN 3aKOH WOHHOW cuibl JIbrouca u
Penpanna. Yka3ars 0071acTH €ro mpUMEHEHHSI.

CdopmynnpoBaTb  OCHOBHBIE  TOJIOKEHUSI  BJEKTPOCTATHYECKOW  TEOPUH  CHJIBHBIX
snekrpomutoB  Jlebas-Xrokkensa. [laTh KpaTKyld XapakTEpPUCTHKY TOHATHIO HOHHOHN
atmocdepsr. [Ipencrasurs I, 11 u 111 npubmkenus Teopun ledas-Xrokkens.

Jlatb ompenesneHue TMOHATUIO YJENbHOM sJjekTpornpoBogHocTu. IlpoananusupoBath ee
3aBUCUMOCTD OT KOHLIEHTPALMH 3JIEKTPOJUTA U TEMIIEPATYPHL.

BriBecTH 3aBUCHMOCTb SKBUBAJIEHTHOH 3JIEKTPOIPOBOAHOCTH 3JIEKTPOJIUTA OT MOABHIKHOCTD
HOHOB B pacTBope B BuAe ypaBHeHMs 3akoHa Kombpayma. UTo Takoe NOABUXKHOCTD U
abCOIOTHASL TOIBUYKHOCTh HOHOB?



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

CohopmynupoBaTs OcHOBHBIE monoxenuss Teopun Jlebas-Xiokkens-Onzarepa. B dem cytb
3JEKTPOPOPETUIECKOTO W peNlaKCalMOHHOTO 3(dexToB, NPUBOOAIIMX K CHUKEHUIO
SKBUBAJIEHTHOMH 3JIEKTPOIPOBOAHOCTH PACTBOPOB 3JIEKTPOJUTOB?

IIpencTtaBUTh KOHCTaHTY MOHHOTO PaBHOBECHS M TEPMOAMHAMUYECKYIO KOHCTAHTY Mpolecca
JUCCOLMALIMHN YKCYCHON KUCIOTHI. UTO Takoe HOHHOE MPOU3BEeHUE BObI?

IIpencraButh rpaduueckwii W pacyeTHBIH CHOCOO ONpeneneHus: TePMOAMHAMHYECKOM
KOHCTAHThl AMCCOLMALIMM Ha NMPUMEpPE YKCYCHON KHUCIOTHI. YKaXWUTe, NMPU KAKUX YCIOBMSX
teopusi [lebas-XroKkens NpUMeHNMa K CIa0bIM 35ekTponutam? UTo Takoe UCTHHHAS CTETEHb
AuccoLualumn?

JlaTb XapakTepUCTHUKY MOHATUIO [BOIHOIO NPOTOJIUTHYECKOTO paBHOBecus. YTO Takoe
UCTUHHAsE TepMOJMHaMU4ecKkas KOHCTaHTa jauccouuauuu? B ueM ee oriauuus OT
KOHLIEHTPALMOHHOIN U TEPMOANHAMUYECKON KOHCTAHT AUCCOLUALIN?

JlaTb KpaTKyr0 XapakTEepPUCTHUKY MpOCTEHIIeMYy 3JIEKTPOXUMHUUYECKOMY 3JIEMEHTY U Lenu
sjaeMeHTOB. UYro Takoe 3.4.Cc. 3jeMeHTa? 3HaKU U CIOXKEHHE DJ.A.C. DJIEMEHTOB B
anekTpoxuMmudeckoi 1enu. HeoOpartumerii snemenT Bonbra n oOpaTumelil snemeHT JlaHnas-
SAxobu.

Ha mpumepe obparumMoro saeMeHTa apryMeHTUPOBaTh NpuMeHenue 11 3akoHa TepMOIMHAMUKH
K JJekTpoxumudeckor uenu  (ypaBHenme [ 'mOOca-I'enpmronbua). PaBHOBecue B
3NEKTPOXUMHYECKOH 1enu (ypaBHeHHe HepHcTa uts 5.11.¢. 00paTUMOTro 3J1€eMEeHTa).

JlaTb KpaTKyl0 XapakTEPUCTHKY MOHATHUIO 3JIEKTPOJHOIO MOTEHLHaja. YKas3aTb, OT Yero
3aBUCUT BeJMYMHA M 3HAK OJJeKTpoAaHoro mnorteHuuana? IlpeactaBute 3aBUCHMOCTD
3JIEKTPOAHOrO MOTEHLHANa OT KOHLEHTPALMH pacTBOpa 3JIEKTPOJUTA B BHUAE YPaBHEHUs
HepHcra.

[IpencraBuTh KPAaTKyK XapaKTEPUCTHKY 3JIeKTpomoB | poma (mMpUBECTH COOTBETCTBYIOLIHE
npumepbl). Uro mpexacraBisier coOOH OCHOBHOH 3iekTpon cpaBHeHws! lIpoananmsmpoBartb
3aBUCHMOCTB [TOTEHIMAJIa BOAOPOAHOrO 35ekTpoaa ot pH cpenb! u nasieHus BOIOpoaa.
[IpencraBuTh KPaTKyH XapakTEPUCTHKY 3JekTpomoB Il poma (IpHBECTH COOTBETCTBYIOLIHE
npuMepbl). YTO Takoe BCIIOMOTATENbHBIN 3JIEKTPOJ CpaBHEHUs? BhIBECTH 3aBHCHMOCTH
MOTEHLMANA KAJTOMEJIBHOIO 3JIEKTPOAA OT KOHLIEHTPALIUK XJIOPUA-UOHOB B PACTBODE.
IlpencTtaBUTh KpaTKyl0 XapaKTEPUCTHKY OKHCIUTENbHO-BOCCTAHOBUTENBHBIX 3JEKTPOJOB
(MpUBECTH COOTBETCTBYIOIINE MTPUMEPHI). BrIBECTH 3aBUCHMOCTh MOTEHLIHANA XHHTUAPOHHOTO
anekTpona ot pH cpensl.

JlaTe XapakTepUCTHKY KOHLEHTPALIMOHHBIM 3JieMeHTaM Oe3 mepeHoca. BeiBecTn ypaBHEHHE
3aBUCHMOCTH 3.71.C. 3JIEMEHTA OT AKTUBHOCTH PACTBOPOB 3JIEKTPOJIUTOB.

OxapakTepu3oBaTb KOHLEHTPALMOHHbIE JJIEMEHTbI C TIepeHOocOM. BbiBeCcTH ypaBHeHUeE
COOCTBEHHO KOHIEHTPAIMOHHON 3.a.¢c. 3nemMeHTa. OOBSCHUTD MEXaHW3M BO3HUKHOBEHUS
i y3nOHHOTO MOTEHLIMANA U CITOCOOBI €r0 YCTPaHEHHSI.

Jlatb ompernesneHue MOHATUIO Ipolecca 3JIeKTponn3a. 3akoHbl Papasnes. KakoBbl OCHOBHBIE
CTaJluHU MpoLecca 3JIeKTpoau3a?

JlaTh XapaKkTepUCTUKY MOHIATHIO TOKa oOMeHa. [lomsapusanms 31eKTpoAoOB U ee MpUYuHbL YUTo
TaKO€ U/I€aJIbHO MONIAPU3YEMBbIi 3J1eKTpoa?

JlaTb XapakTepUCTUKY IOHATHUIO 3JIEKTpOXMMMYEcKas Mnojspusanus. BeiBecTu ypaBHeHUE
Tadenst nnst 3aBHCUMOCTH aHOJHOTO MEPEHANPSDKEHUST HA METaJjIe OT IJIOTHOCTH TOKa (Ipu
n>0,025 B). KakoBbl OCHOBHBIE CTaIWU BOCCTAHOBJICHHMsS HOHA THIPOKCOHHUS [0
MOJIEKYJIAPHOTO Bojopona? B yem npuirHbl BOSHUKHOBEHUS BOJOPOAHOIO NIEpEeHAPsKEHNs?
JlaTb KpaTKyl0 XapaKkTepUCTHKy TOHSATHUIO KOHLEHTPAaLlMOHHON monspusauuu. BeiBecTu
ypaBHEHHE KATOAHOH  KOHLIEHTPALMOHHOW MONSpH3alMd B  JIOTApU(PMUYECKOH |
SKCTIOHEHIHAIBHOH popmax. OOBICHUTH MEXaHU3M BOSHUKHOBEHHS MU (HY3UOHHOTO TOKA.
JlaTe XapaKkTepUCTUKY XUMHUYECKUM HMCTOYHHKAM Toka. Uto Takoe Oarapeiika? Ha mpumepe
sneMeHTa JleknaHme OObSICHUTD MPUHLIUI €€ ACHCTBUs. UTO Takoe akKyMyJIsITop?



9.OBPA3EIl MOAYJBHOI'O KOHTPOJIA

rOY BIIO TOHEIIKA HAIIMOHAJIGHBIIL YHUBEPCUTET>»
Xumudeckuil paxyiapTer

Cneyuansnocms: 04.05.01 QynoamenmanvHan u NPUKIAOHASA XUMUSL
IIpoecpamma noocomosku: cheyuaiumem

Cemecmp 5

Yuebnas oucyunnuna Qu3uueckas xumus

MOAYJbHASA KOHTPOJIBHASA PABOTA
no Teme «OCHOBHBIE M0JI0KEHHUS TEOPHU ApPpeHuyca»

1. CdopmynupoBaTb OCHOBHBIE TOJOXKEHHS TEOPHUH  SJEKTPOJUTHUECKOH IUCCOLHALIUN
AppeHuyca u ee HeIOCTATKH.

2. IIpoananu3upoBaTh OCHOBHBIE MAPAMETPBI, XaPAKTEPHU3YIOIINE POLIECC JUCCOLUAINU CITa0bIX
3NEKTPOJUTOB (KOHCTAHTA M CTENEHb AUCCOLMALINN, H30TOHUYECKHH KO3 ummeHT).

YTBepKIEHO Ha 3acenannu Kadeapsl GU3NIECKOH XUMUH,

MpPOTOKOJ Ne OT « » 20 r.
3aBenyromuuii kageapoit B .M. Muxanbuyk
IIpenonasarenn H.MN. benas

Kputepuu oueHuBaHHsI MOAYJIbHOI0 KOHTPOJISI

Homep 3a0anus Konuuecmeo 6aos
1 25
2 25
Bcezo 50

10. OBPA3EIl 9K3AMEHAIIMOHHOI'O BUJIETA
(He npeycmMompen npocpamMmoii)

11. OBPA3EIl TECTOBOI'O 3AJAHUA

12. KPUTEPUN OHEHUBAHUWA

Pacnpeoenenue 6ai108, Komopusie MOZym ROJLYHUNL CHIYOEH bl
6 npoyecce U3y4eHUs OUCYUNIUHDL

. IIpomexxyTounas
Texkymuil KOHTPOJIb Bcero
aTTecTauus
Y CTHBIN AOKJIAM IO KypcoBoii padoTte
Kypcosas pabora
YP P 100 6amnoB
max 50 Gaos max 50 OGamios




IlIkana coomeemcmeus 641,106 uauuouaﬂbuoﬁ WKaie

Cymma
o0as10B mo 100
0a/LIbHOM
KAaJIe

ITo
HIKaJjIe
ECTS

IIo rocynapcTBenHoil
mKaje

IIpu ouneHke 3K3amMeHa npenojaBaTeJb
PYKOBOJICTBYETCH CJAEAYIOIHMHA
NPUHIHTIAMHA

90-100

«Otmuunoy (5)

IIOKA3aHbl CUCTEMATUYECCKUE U FJ'IY6OKI/IG
3HAaHUS MPU OTBETE HA BCE BOMPOCHI OUjIeTa,
[IOHUMAaHue ¢dusngeckoi CYLLHOCTH
po0IeMbl

80-89

7579

«Xoporo» (4)

MOKa3aHbl CHCTEMATHYECKUE 1 [TyOOKHe
3HAaHMS NIPU OTBETE HA BCE BOMPOCHI OMIIeTa,
NOHUMaHHe (PU3NIECKOHN CYIIHOCTH
npoOJIEMBI, HO ITPH OTBETE OMYIIEHBI
HEKOTOpbIe OITNOKH U HETOUHOCTH

MOKa3aHbl CUCTEMATUYCCKUE 3HAHUA TIPU
OTBETEC HA BCC BOIIPOCHI 6I/I.]'IeTa, HO TIpU
OTBECTEC AONMYIICHBI HCKOTOPBIC oIuOKY U
HCTOYHOCTH

70-74

60-69

«Y IOBNETBOPUTEILHOY

&)

IOKa3aHbl HCCUCTEMATHYIECCKHUEC U
Herny601<1/1e 3HAaHUS IPHU OTBETE HA BOIIPOCHI
6I/IJ'IeTa, IpU OTBETE AOMYIICHO HECKOJIBKO
OLHI/I6OK, HCIPAaBJIICHHBIX CAMHUM CTYACHTOM

MOBEPXHOCTHBIE 3HAHUS NIPU OTBETE HA
BOIIPOCHI OMJIETa, JOMYIIEHO PSI
HETOYHOCTEH, KOTOPBIE CTYAEHT HE B
COCTOSIHUM CAMOCTOSITEJIbHO UCIIPABUTh

35-59

FX

«HeynosieTBopUTENBEHO
» € BO3MOXHOCTBIO
MOBTOPHOM aTTECTALIUU

@)

HET OTBETOB Ha OCHOBHBIC BOIIPOCHI 6I/IJ'IeTa,
HET OTBCTOB HA AOIIOJHUTCIILHLIC 1
HaBOOAIINE BOIIPOCHI

0-34

«HeynosneTBopUTeNbH
o» (2) ¢ BO3MOXKHOCTBIO
MIOBTOPHOU CAAa4y NMpU
yCIOBHU
obsi3aTenbHOTO Habopa
JOTMOJHUTEIBHBIX
OanoB

BoinmosiHeHUe MeHee 30 % 00s13aTeNIbHBIX
3aaHU;, HEYMEHHE pPaCKpPbITb OCHOBHOE
ComepskaHue  3aJaHusl,  HeCmOCOOHOCTHb
(bopMyTHpPOBATH BHIBOMBIL.

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE YYEBHOI'O TPOIECCA

HononaurensHoe odecniedenne: Wi-Fi gocTyn B Koprycax YHHUBEPCUTETa, TEKCTOBBIE U
3NEKTPOHHBIE pecypchl HayuHoit OMOnnoTexn yHUBEpCUTETA.




14. PEKOMEH/IOBAHHASA JIUTEPATYPA

Koa-Bo Hanuuue
Ne IK3eMILISIPOB | JIeKTPOHHOM
HaumeHoBaHue
n/n B Oubnorexe BEPCHHU B
HouHY IbC
Ocnognas 1umepamypa
1. IIpaxtukym no snexkrpoxumun / HU. benas, A B. bensiii,
BH. Koxokapp, AM. Muxampuyk.  YueOHO- 3 P
MeTonuueckoe nmocodue. - Jloneuk: JonHY, 2012 — 114
C.
2. OcHoBH enexTpoxiMii y muTaHHSIX 1 Biamosigsx / H.L
bina, OB. bimuii, T.b. Tlomimyk, O.C. BojommHa. 3 1
HapuanbHo-MeTonuunuii ociOHuk. - JloHerpk: JorHY,
2011 —-102c.
3. JlabopatopHbie paboTel 10 PU3HUECKONH XUMUH (pasaesn
3JIEKTPOXUMHESI) 1O crienmanbHocTH 04.05.01
OyHaaMeHTabHas U MPUKJIAIHAS XUMUS, yaeOHOe B 1
nocobue / HU. benasi, A.B. Benwriii, . A. Tuxonosa, B.1.
Kosxkokaps — loneuk: I'OY BIIO «louHY», 2020. — 150
C.
Jlonoinumensnasn 1umepamypa
4. Ousnueckass XuUMus: ydeOHOe MOcoOHe, 3JIEKTPOHHOE .
U3JaHUe CEeTEeBOrO pacmpocTpanenus / B.A. YMpuxun — — (Book on Lime)

M.: «KKJIY», «JlobpocseT», 2018.

ITpoTtoxoun Ne

3aBenyrouuii kadgeapoit

15.

rofm.

OT « » 20 T.

NHPOPMALIMOHHBIE PECYPCBHI

B .M. Muxanbuyk

Pabouas mporpamma paccMOTpeHa U IepeyTBep:kIaeHa Ha 3acemaHuu kadenpe! pusmueckoil
XUMHH C I3MEHEeHUsIMH (0€3 U3MEeHEeHHi) Ha
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