roy BIIO «IOHEIKHAM HALMOHAJIbHBII YHUBEPCUTET»

Xumuyeckuii pakyjabrer
Kadenpa pusndeckoit XumMuu

¥ s
%) 201‘3‘5Qs s*“ 3
/‘ OJO AT \:\

PABOYASI IPOT'PAMMA YUEFHOM JUCHANJIVHBI

DJIEKTPOXUMUS

Ha3BaHHUEC yqe6H0ﬁ JUCIHHUTIIIUHBI

Hampasrienue noaroToBKu: 04.03.01 Xumus

[Tpoduib MOArOTOBKHU: -

OO6pazoBarenpHas IporpamMmMa: OakanaBpuar
Kpanudpukarus: aKaJieMHYecKuil OaKanaBp
dopma oOyueHus: OYHas, OYHO-3a04YHasl, 3a049Has

Jonernxk 2020




[Iporpamma  y4eOHON JNUCHMIUIMHBI «DJIEKTPOXUMHS» COCTAaBIEHA HAa OCHOBaHHHU
['ocynapcTeennoro o0pa3oBaTeNbHOrO CTAHAAPTA BHICHIETO MPO(ECCHOHATHLHOIO 06pa30BAHHSA
(I'OC BIIO) [Jonenxoit Haponmoit Pecniy6muku (JIHP) mo manpapnenmio moaroroeku 04.03.01
XuMus, YTBEPXKIEHHOrO INpHKa3oM MuHucrepctBa obpaszoBanusi u Hayku JIHP Ne 454 ot
«20» anpenst 2016 r.; Ilopsnka opranusamuu y4ueOHOro mpolecca B 00pa3oBaTEIbHBIX
OpraHu3alHsX BBICHIEr0 npodeccuoHansHoro obpasosanust Jlonenkoi Hapommoit Pecry6muku,
YTBEPXKICHHOr0 mpuka3oM Munucrepcra obpasoBanust u Hayku JIHP Ne 1171 ot «10» Hos6ps
2017r.; yueObHOro mJaHA W OCHOBHOM  00pasoBaTeNbHOM  IIPOrpaMMBEI  BBICIIETO
npodeccuonanbHoro o6paszoBaHus Hanpasienus noarotosku 04.03.01 Xumus, pa3paboTaHHEIX B
'OV BIIO «/loHenKuii HAlMOHATBHBIN YHHBEPCUTETY.

Pa3paboTynk: %g&///y
JOLEHT Kapeapsl GU3NIECKON XUMHUK /7. P.U. JIpira

£ =

IlporpamMma y4eOHOH IMCHMIUIMHBI YTBEpXICHA Ha 3acelaHud Kadelpsl (PU3HYECKOi
XUMHUH
ITporokon Ne 13 ot «28» mapra 2020 r.

3aBenyroumit kadeapoii B.M. Muxanpuyk

\4

IIporpamma  y4eOHOM  auCHUIUIMHEL  0f0OpeHA  y4eOGHO-METOAMYECKOH  KOMHCCHEH
XHMHYECKOTr0 (akyibTeTa
ITpoToxon Ne 3 ot «15» anpens 2020 .

ITpencenarens yaeOHO-METOAMYECKOM /
KOMHCcCUU (paKyIbTeTa : / H.B. SI6moukoBa
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1. OBJIACTH IPUMEHEHUMA U MECTO JUCHUIIJIMHBI B YHEGHOM ITPOLIECCE

VYyeOHast TUCIUTUIHNHA «DJIEKTPOXUMHUS» BXOJIUT B BAPHATUBHYIO YaCTh MPOQPECCHOHATHHOTO
omoka nucuurminH (I16.BB.8) moarotoBku crymentoB OIl bakanaBpuaT 1o HampaBiIeHUIO
noarotoBku 04.03.01 Xumus. Jucuumninza peanusyercs Ha xumuueckoM ¢akynsrere [OY BITIO
«1ouHY» xadenpoit puzmdeckoit xumuu. OcHOBBIBaeTCS Ha 0a3e aucnuiuinH: «Heoprannyeckas
XUMUSY, «AHATUTHYECKAs XUMUs», «Oprannueckas Xumus», «MaremaTtukay, «Dusukay.

SIBasieTcst OCHOBOM JJii M3y4Y€HUsS CIEAYIOIUX JUCHUIUIMH: «BBICOKOMOIEKYISIpHBIE
COCMHEHU», «XHUMHS KOJUJIOMTHBIX W HAHOCUCTEM», «XHMHUYECKas TEXHOJOTUs», «MeToabl
uccienoBanus (pa3zoBbIX paBHOBECHIY, «[IpupoaHble aHTHOKCUIAHTHD.

2.  CTPYKTYPA JUCHHUIIJIMHBI

Xapaxmepucmuka yueOHou OuCYUNIUHDL

Hanpasnenue noaroToBku 04.03.01 Xumus
ITpoduib —
OO6pa3zoBarenbHas IporpaMma OakanaBpuaT
KBammduxarnms aKaJeMHYeCKHii OaKamaBp
KonnuecTBo conepkaTrenbHbIX MOJTYJICH 2
Jucuunimza 6a30Boii / BappuaTUBHOM yacTu
. BapuatuBHas yacts npodeccuoHaIbHOro 0J10Ka
00pa3zoBaTeIbHON MPOTPaMMBbI
®opmel koHTpos (MK, sk3amen, 3auer) MOAYJIbHBIN KOHTPOJIb U K3aMEH
Mokasatemn ouHas popma 3aoyHas hopma
o0y4YeHHs o0y4yeHHs
KonudecTBo 3a4eTHBIX eMHUIT (KPEAUTOB) 3
T'ox moaroroBxu 4
Cemectp 7
KonugecTBo yacoB 108
- JICKIIMOHHBIX 36
- MPAKTUYECKUX, CEMUHAPCKHUX
- 1a00paTOPHBIX 18
- CAaMOCTOSITEIILHOM pabOTHI 54
B T.4. UHAMBHIYaJIbHOE 3aJjaHHE

HenenrHoe KOMMYECTBO YacoB, 6

B T.4. ayIUTOPHBIX 3

3. OIHUCAHME JUCHUIIJINHBI

Ileau u 3axaun

Ilemu:

—neodazocuyeckas — MOJATOTOBKA CIENUATMCTOB-XUMHUKOB, KOTOPhIE YMEIOT NMPUMEHSATH BCE
BO3MOXKHOCTH COBPEMEHHOM DJIEKTPOXUMUH JIJISl PEIICHHS TEKYIINX XUMHYECKUX MPOOIIEM;
—oduoakmuueckass — YCBOCHHE 3HAHWW, NPEAYCMOTPEHHBIX NPOrpaMMoOi, Omaromaps
I[EJICHAIIPABICHHOMY COTPYIHUYECTBY MIPETIOAaBaTells U CTYACHTA;

—Memoouyeckasi — BBIEIUTH TJaBHOE 3BEHO B KaXKIOW TeMe, 4To OyIeT crnocoOCTBOBATH
(GOpMUPOBAHUIO OCHOBHBIX MOHSATUH MO Kypcy, (DOPMHPOBAHHWIO 3HAHWIA B PE3yJIbTaTe
AKTUBM3AIMK TIO3HABATEILHON NEATEIbHOCTH CTYJEHTOB, IPUMEHEHUE PA3IUYHBIX METOJIOB
AKTUBHOTO OOyUYEHUSI.




3agaun:

—PAacKpbITh (U3UYECKUNA CMBICI OCHOBHBIX 3aKOHOB 3JEKTPOXMMHH, HAay4YHUTh CTYACHTa
BUJIETh O0JIACTH TPUMEHEHUS JTHX 3aKOHOB MPU PEIICHUH KOHKPETHBIX XHUMHYECKUX
npo0em;

—BBIICTIUTh METOJOJIOTHYECKA Ba)XKHBIE BOMPOCH XWMHUU M Ha KOHKPETHBIX MpHUMeEpax
MOKa3aTh B3aUMOCBS3b JJEKTPOXUMHHM C JPYTMMU JUCHUIUIMHAMH XHUMHYECKOTO U
€CTECTBEHHO-HAYYHOTO IIUKIIOB.

—pa3BUTHE YMEHHI, KOTOphIE TOMOTYT IPAMOTHO MPUMEHSATh TEOPETHUECKHUE 3aKOHBI XUMHUH
IpU PEIICHWU Pa3UYHBIX 3a/lad, MPOBOAUTH pPAcUeThl BHIXOAA MPOIYKTOB XHUMHUYECKON
peakUuu, MOJIb30BaThbC COBPEMEHHBIMU CIIPABOYHUKAMH TEPMOJUHAMUYECKUX AHHBIX IS
pacdera KOHCTAaHT pPAaBHOBECHs, OOOCHOBAHHO MPOBOIHUTH OIICHKH TEPMOJUHAMUYECKHIX
BEJIMUMH, SHEPTUU aKTUBALMU AJIEKTPOXUMHUYECKOIO MpoLecca U JIp.

TpeGoBanusg K pe3yabTaTaM OCBOEGHHS AMCHMILIMHBI. [Ipoliecc m3ydyeHHs IUCHUTUIMHBI
«XUMHUS KOJUTOMJIHBIX M HAaHOCHCTEM» HAIpaBJICH Ha (POPMHUPOBAHUE SIEMEHTOB CIEAYIOUTUX
komnereHniuil B cootBeTcTtBuM ¢ ['OC BIIO JIHP no nanpasnennto noaroroBku 04.03.01 Xumus
U OCHOBHOH 00pa30BaTeNIbHOM MPOrpaMMbl BBICIIETO NPOPECCHOHATHLHOTO 00pa30BaHUs
HanpasieHusa noarotoBku 04.03.01 Xumus:

a) oowexynomypnuix (OK):

—CIOCOOHOCTh ~ MCIIOJIb30BaTh OCHOBBI  (prytocopCckux 3HAaHMM Il (popMUpoBaHUS

MupoBo33penueckoi mozunuu (OK-1);

—CTIOCOOHOCTh K CaMOOpraHu3auu u camoodpaszopanuto (OK-7);

0) oowenpogheccuonanvuvix (OIIK):

—CTMOCOOHOCTH UCTIONIB30BATh MOJYUYEHHBIC 3HAHUS TEOPETHUECKUX OCHOB (PYyHIaMEHTAIBLHBIX
pa3aeNnoB XUMHH MPpH perneHnn npodeccnonansubix 3agad (OIIK-1);

—BJIaJICHUE  HABbIKAMU  MPOBEJIEHUS  XUMHYECKOrO  OSKCIIEPUMEHTa,  OCHOBHBIMU
CUHTETHUYECKUMHU U aHAIUTUYECKUMHU METOJaMH MOTYUYEeHUS U UCCIIeI0BaHUS XUMUYECKUX BEILIECTB
u peakuuii (OI1K-2);

—CMOCOOHOCTh HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI E€CTECTBEHHOHAYYHBIX JUCUUIUIMH B
npodeccuonanbHon aestenbHOCTH (OITK-3);

—3HAaHUE HOPM TEXHUKU OE30MAaCHOCTH W YMEHHE peallu30BaTh WX B JaOOPAaTOPHBIX U
texHosornueckux yciaosusix (OIIK-6);

8) npogheccuonanvnvix (IIK):

HAYYHO-HCCJIe0BATEIbCKAS AeSITeJIbHOCTD:

—CMOCOOHOCTH BBIMOJIHATH CTaHAApPTHBIE Ollepalyy 1o npesyiaraeMbiM Metogukam (I1K-1);

—BJaJieHue ©0a30BbIMH HABBIKAMU HCIIOJB30BAHHS COBPEMEHHOM ammaparypbl Mpu
MpoBeICHUH Hay4dHBIX nccnenaoanuii (I1K-2);

—BJIaJICHUE CHCTEMOU (pyHIaMeHTaIbHbIX XuMrueckux nousatuit (I1K-3);

—CMOCOOHOCTh MPUMEHSITh OCHOBHBIE €CTECTBEHHOHAyYHBbIE€ 3aKOHbI W 3aKOHOMEPHOCTHU
Pa3BUTHS XUMHUYECKON HAYKHU MIPH aHAIHM3E TOJTYyIeHHBIX pe3ynbTatoB ([1K-4);

—CTIOCOOHOCTH TIONy4YaTh U 00pabaThIBaTh Pe3yIbTaThl HAYYHBIX IKCIIEPUMEHTOB C TTIOMOIIHIO
COBpPEMEHHBIX KOMMbIOTepHBIX TexHoJoruu (I1K-5);

—BJIaJICHUE HaBbIKAMU MPEJICTABJICHUS MOJYUYEHHBIX PE3y/IbTaTOB B BHUJIE KPATKUX OTYETOB U
npesentanuii (I1K-6);

—BJIaJICHUE METOAaMH 0€30MacHOr0 OOpallleHusl C XUMUIECKIMH MaTepHallaMy ¢ Y9€TOM HX
buznueckux u xummudeckux cBoicts (I1K-7);

NMPOU3BOICTBEHHO-TEXHOJIOTHYECKas NeATeJIbHOCTD!

—CIHOCOOHOCTh  WCIIOJIb30BAaTh  OCHOBHBIE 3aKOHOMEPHOCTH XHMHUYECKOW HAyKd H
dbyHIaMEHTAIbHbIE XUMHUYECKUE TOHITHS TPU PEIICHUN KOHKPETHBIX MPOM3BOACTBEHHBIX 33134

(TIK-8);




OpPraHu3alMOHHO-YIIpaBJ¢eHYICCKaAA J1€ATCIbHOCTD!:

—CIIOCOOHOCTD NpUHHUMAaTb PCHICHUA B CTAaHAAPTHBIX CUTyalluAdX,

Opath Ha ceOs

OTBETCTBEHHOCTH 3a pe3yibTaT BeinojHeHus 3aaannii (11K-12).
B pe3yabTare usydeHusi yaeOHOH TUCHMILINHBI CTYIEHT H0JIKEH

3Hambv:

—OCHOBHBIC 3aKOHBI U TOHATUA IJICKTPOXUMHU,

—IIOHUMAThb

IMPUHIMITNAIIBHBIC

BO3MOXHOCTH IPUMCEHCHUA  MCTOAOB  HCCICAOBaHUA

SJICKTPOXUMHHU [JIA pCIICHUSA KOHKPECTHBIX XUMHWYCCKUX HpOGHGM;

ymembw:

—aHaJIM3UupPOBaTh (1)I/ISI/II-I€CKI/IG U XUMHUYCCKUC ABJICHUSA U IIPOLCCCHI;
—IPUMCHATHL 3aKOHBbI IJId IMPCACKA3aHWs HAIIPABJICHHUA IIPOTCKAHUA 3SJICKTPOXUMHYCCKOI'O

mpormnecca,

—000CHOBBIBaTh, AHATTU3UPOBATH XUMUUECKUI SKCIIEPUMEHT;
—paccUMUTHIBATh U3MEHEHHUE SHEPTUH IS PA3TUYHBIX AJIEKTPOXUMUUYECKUX MTPOLIECCOB, BHIXO/I
MPOAYKTOB, PEAKIIMOHHYIO CIIOCOOHOCTh MOJIEKYJI BEIIECTB;
—CTPOUTH COOTBETCTBYIOIIHNE T'paduku, TaOMUIBI, AUATPAMMBI, OMHCHIBAIONINE KOHKPETHBIC

IIPOIIECCHI U SIBJICHHUSI,
e1a0emp:

—HaBbIKaMU M3y4YEHUS AJIEKTPOJIHBIX MPOLECCOB U CBOMCTB PACTBOPOB JIEKTPOIUTOB;
—OCHOBaMHU JIEKTPOXUMUYECKUX METOJO0B HCCIICIOBAHUS;
—HaBbIKaMU MOWCKA JUTEPaTyPHBIX TaHHBIX U HCIOIb30BaHUS CIIPABOYHOTO MaTepHalia.

4. COIEPXAHHUE JUCIUIIVIMHBI U ®OPMbI OPTAHU3AIIMU YYEBHOI'O

IMPOLECCA

IMopsinkoBbIiA HOMeEP
U TeMa

Kparkoe cogep:kanue TeMbl

Cooeporcamenvuntii mooyas 1
Teopus 371eKTPOJINTOB.

Tema 1.
OcHOBHblE NOJIOMHCEeHUA
meopuu Appenuyca.

IIpencraBnenne I'porryca, ®apanes u AppeHuyca O CTPOCHHH
PacTBOPOB IEKTPOJINTOB. OCHOBHBIE ITOJIOKEHUS TEOPUH AppeHHYyCa.
Henmocratkm  srol  Teopuu.  IIpUdmHBI  2IEKTPONUTHYECKOU
nuccouranuy. COOTHOLIEHHE MEXAY DJHEPrHued KPUCTALTNYECKOMN

pelIeTKH M DHEpPrue cojbBaTaluud HOHOB. MOH-IunoiasHOE
B3aMMOJICMCTBUE  KakK  YCJIOBHUE  YCTOMYMBOCTH  PacTBOPOB
AJIEKTPOJINTOB.  TepMOAMHAMHYECKOE  ONUCAHUE  XUMHYECKHX
paBHOBECHI B paCTBOpPaX 3JIEKTPOIUTOB.

Tema 2. [lonatue cpenHeidl aKTUBHOCTM W CpelHEro  Kod(pguimeHTta

OcHogHbie nonodiceHus | aKTUBHOCTH, UX CBSI3b C aKTUBHOCTHIO U KOA()(PUIIMEHTOM aKTUBHOCTH

meopuu /lebas- OTIENbHBIX HMOHOB. MoOHHasg cuia pacTBopa. 3aKOH HWOHHOW CHIIBI.

Xrokkerns. OcHoBHbIe TIosTOkeHus1 Teopun Jlebas-Xrokkens. [ToTeHnman noHHON
atMocdepsl. YpaBHeHue Uit kodpourmenta aktusHocTd B I, 11 u 111
MPUOJIIKEHUSX TEOPHUH JHeb6as- Xtokkers. CoBpeMeHHbIE
IIPEJICTABICHUS O PACTBOPAX 3JIEKTPOJIUTOB.

Tema 3. HepaBHOBeCHBIE SIBIIEHHS B PacTBOPAX 3JIEKTPOJIUTOB. YelbHas U

OnekmponposoOHocmy | SKBUBAJIEHTHAsE ~ 3JIEKTPONPOBOAHOCTH, HMX  3aBUCHUMOCTh  OT

NEeKMPONUMOS. KOHIIEHTpALluU AEKTPOJIUTA. Meton U3MEpEeHUs
JIEKTPOIPOBOJIHOCTH.

Tema 4. IlonBmwxHOCTH MOHOB. 3akoH Komibpaymia. 3aBUCHMOCTb NpPEAEIbHOM

Iloosusicnocms ~ UOHO6 | TIOABMIKHOCTH OT paauyca noHa (dhopmyna CTokca) M TeMIEPaTyphl
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ANEKMPOIUMOSB.

(mpaBuno  Banbnena-Ilucapxesckoro).  [loABMXKHOCTH ~ HMOHOB
TUAPOKCOHUS U THApOoKcuia. CBsA3b MEXIY MOJABUKHOCTBIO MOHOB U
uX KoHueHTpanuu. OCHOBHBIC TONIOKEeHUs Teopun Jlebas- Xrokkems-
Onzarepa (97eKTpOGOPETUUECKUI H  PelIaKCAIMOHHBIA A (EKTHI,
ypaBHeHune On3arepa; 3¢ ¢dextsl Buna u Jlebas-PanpkeHrareHa.

Tema 5.

Yucna nepenoca uOHoe6.

Yucna mepeHoca; uX 3aBHCUMOCTh OT TEMIIEPATypbl U KOHIICHTPAIUU
aNieKTposiTa. MeEToasl  OmpeneieHusl 4Yucen mnepeHoca (MeTon
['urTopa n MEeTO NBIKYIIECHCS TPAHUIIBI).

Tema 6.
Honnvle pasnosecusi.

3akoH pazOaBneHust OcTBanmpaa (mepBas W BTOpas (OPMBI).
TepMonnHaMuyeckass KOHCTaHTa quccouuanuu. llpuMmenenue teopun
JleGas-XoKKenss K CIaObIM  BJIEKTPOJIMTAM IPH  ONpPEACICHUU
TEPMOJUHAMHYECKON KOHCTaHTBI Jucconuanuu. VcTMHHas CTEeHb
JUCCOLIMALINH. Beruucnenune UCTUHHON CTEIIEHU u
TEPMOJUHAMHYECKON KOHCTAaHTBI JUCCOLMALUU cJ1abbIX
eKTposnToB. Kucnorel u menouu. J[BoHHOE MHPOTOJUTHYECKOE
paBHOBecue. McTMHHAas  KOHCTaHTa Juccouuanuu. ['uaponwus.
AmporepHble  31eKTpoauThl. LBuTTep-moHBI.  M3035eKTpHuecKas
TOYKA.

Cooeporcamenvuwtii modyas 2

TepMoanHaMuKa U KHHETHKA YJIEKTPOIHBIX NMPOIECCOB.

Tema 7.
Dnexmpoxumuueckue
J/1eMeHmbl.
Onexmpoosudicywast
cuna (3.0.c.).

DNEKTPOXUMUYECKUE AJIEMEHTBI u 3.1.C. [Tonstue
3JEKTPOXUMHUYECKOTO MOTEHIMaNa u oOmiee yCIIOBHE
AIIEKTPOXUMHUYECKOTO PABHOBECUs Ha TPaHUIIE SJCKTPOJ / pacTBOP.
Ckauku MoTeHIMaia U 3JIEKTPOBMKYIAs cuiia. 3akoH Bonbra. 3Haku
U CIIO)KEHHE 3.J1.C. SJIEMEHTOB B 3JIEKTPOXMMHUUYECKOM Ilenu. MeToabl
m3Mmepenust 3.1.c. HopmanbHbiii s1emeHT Bectona. PaBHOBecue B
NIEKTPOXUMHYECKON nenu; ypaBHeHue Hepucra. Ilpumenenue 11
3aKOHa TEPMOAMHAMUKH K DJIEKTPOXMMHYECKOW LIEeNH; YpaBHEHUE
I'u606ca-I'enpmromnpia.

Tema 8. Bo3HUKHOBEHHE CKauykoB MOTeHIMana Ha TpaHune (a3. Crpoenue
Dnexmpoonvie TpaHUIBl 3JEKTpox / pacTBop. BenwmumHa M 3HAK 3IIEKTPOJHOTO
nomenyuansl. Tunsi NoTEeHLKada.  3aBUCHUMOCTh  JJIEKTPOJHOTO  MOTEHIMala  OT
91eKMPOO0s. KOHIIGHTPALMK pacTBOpa d3JEKTPOJIUTA. JIEKTPOJbl  CPAaBHEHHS
(BOIOPOIHBIN, KaJOMEIbHBIN, XjopcepeOpsiHbIit). Dmekrpoasr [ u 11
pona. OKHCANTENBHO-BOCCTAHOBUTEIIBHBIE ANMEKTPOIBI
(XMHTUIPOHHBIN DJICKTPOS).
Tema 9. Knaccupukanums ANEKTPOXUMHUUYECKUX 3JIEMEHTOB (uemeit).
Konyenmpayuonnvie Konnenrpanuonnsie 31eMeHThl 0e3 nepeHoca. KoHleHTpalroHHbIE
S1eMEHMbL. aneMeHThl ¢ nepeHocoM. uddysnonnsiii norennuan. Onpenenenue
KOA(p(UIIMEHTOB AaKTUBHOCTH JJIEKTPOJIUTOB, YMCET IMEpeHoca u
KOHCTaHT XMMHYECKOI'0 PAaBHOBECHS METOJIOM 3.11.C.
Tema 10. Onektponu3 u 3akoHbl ®apanes. Craguu  3IEKTPOXUMHUYECKOTO
Kunemuxa npoliecca; MOHATHE JUMUTHpYoUed craguu. [IIOTHOCTH TOKa Kak
91eKMPOOHbBLX Mepa CKOpPOCTH dJeKTpoxumuueckod peaknuu. [lonspuzanus
npoyeccos. AJIEKTPOIOB M €€ MpUYMHBIL. Teopus 3aMEJIEHHOTO paspsijia U ee
Onekxmpoxumuueckast coBpeMeHHOe oOocHoBaHMe. KuHeTnueckuii BBIBOJ ypaBHEHUs
nOAAPU3AYUSL. pPaBHOBECHOTO  MOTEHLIMala M  Toka OOMeHa.  YpaBHEHHE
AIIEKTPOXUMHUYECKOU MOJISIPU3AIUH. Teopus BOJIOPOJIHOTO
nepeHanpsHbkeHus. BiusiHue coctaBa pacTBopa v IPUPOJIBI METalia Ha
nepeHarpsHKeHNUe BbIIETICHHS BOJOPO/aA.
Tema 11. YpaBHEHHE  KOHUEHTPALMOHHOW  mojspusauuu.  [IpenenbHblii




Kunemuxa TG Py3uOHHBI  TOK. 3aBUCHUMOCTb AU(PPY3HOHHOTO TOKa OT
INEKMPOOHBIX MOTEHITMAA B YCJIOBUAX 3aME/IJICHHOM cTarimoHapHON Auddy3un.
npoyeccos.

Konyenmpayuonnas

noOAApU3AYUSL.

Tema 12. XHUMHUYECKUE UCTOYHHUKHU TOKA, UX OCHOBHBIE BUJIbI U XapAaKTEPUCTUKH.
Ilpuxnaonvie acnexmoi | IlepBUUHbIE HCTOYHUKM TOKAa. AKKYyMyNSATOpbl. TOIUIMBHBIE W
INEKMPOXUMUU. OuoTomuBHbIE 35eMeHThl. Koppo3ust MeTannoB. MeTonbl 3alUThl OT

KOPpO3UHU. OJEKTPOXMMHUYECKHe MeToAbl aHanusa. [lomsporpadus
(moTeHmMaN  TOJYBOJIHBI, TpeaenbHbld  AUG(Y3MOHHBIH  TOK,
ypaBHeHue MnbpkoBuya).

TemaTH4yeckni miaH

Copep:xareabHblii MOayJIb 1
Teopus 371€KTPOJINTOB.

KoanuyecTBO 4acoB
QOunas popma o0yueHust 3aounas popma oOyueHust
B T.4. B T.4.
o) O ! T O 2] ! an
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Tema 1.
OchogHule nonodicenusi | 8 3 2 3
meopuu Apperuyca.
Tema 2.
Ocnosnble nonodCceHUs 8 3 2 3
meopuu Jlebas-Xwkkens.
Tema 3.
Onexmponpoeoonocmo 8 3 2 3
NEKMPOIUMO8.
Tema 4.
Tloosusicnocms uoHog | 8 3 2 3
9NEeKMPOIUMO8.
Tema 5.
8 3 2 3
Yucna nepenoca uonos.
Tema 6.
8 3 2 3
Hounnvie pasrnosecusl.
Hmozo
no cooepicamenbHomy 48 | 18 12 | 18
Mmooy 1
Copaep:xarebHBIN MOTYJIb 2
O0beMHBbIE CBOHCTBA TUCNIEPCHBIX CHCTEM.
Ha3zpanus KoauvecTBo 4yacoB

coaepxaTeIbHbIX MOIYyJIei OuHnasi popma 00y4eHHs | 3aouyHas popma o0yueHus
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Tema 7.
Onexmpoxumuyeckue
971eMeHmMbl. 10 | 3 1 6
Dnexmpoosudcywas cuna
(5.0.c.).
Tema 8.
Onexmpoounvie nomenyuanet. | 10 | 3 1 6
Tunwl 51eKkmpo0os.
Tema 9.
Konyenmpayuonnvie 10 | 3 1 6
9/1eMEeHMbL.
Tema 10.
Kunemuxa 91eKMPOOHBIX
npoyeccos. 10 | 3 1 6
Onekmpoxumuueckast
NOAAPU3AYUSL.
Tema 11.
Kunemuxa NEeKMPOOHBIX
npoyeccos. 10 | 3 1 6
Konyenmpayuonnas
noaapu3ayusl.
Tema 12.
Ilpuknaonvie acnekmur | 10 | 3 1 6
NEeKMPOXUMUU.
Hmozo no
cooeprcamenvuomy mooyao | 60 | 18 6 | 36
2
Bcezo uacoe no ecem 108 | 36 18 | 54
MOOYAM
5. METOAMYECKHUE PEKOMEHJALIUWU JJIs ITPOBEJIEHUSA
JEKIIMOHHBIX, MPAKTUYECKHUX W IABOPATOPHBIX 3AHATHIA
TeMBblI JeKIIMOHHBIX 3aHATHH
Ne Konuuecmeo
Hazeanue memut
n/n uacoe
1 |OcHOBHBIE MTOJOKEHUSI TEOPUU AppEeHUYyCa. 3
2 |OcHoBHBIE TIOJIOXKEHUS Teopun [{ebasi- XtoKKeIs. 3
3 [21eKTponpOBOJHOCTD AIEKTPOIUTOB. 3
4 |[[TogBUKHOCTH MOHOB AJIEKTPOIUTOB. 3
5 [Yucna nepeHoca HOHOB. 3




6 [AoHHBIE paBHOBECHS. 3
7 [OneKTpoXUMHUYECKUE DIIEMEHTHI. DIEKTPOABIKYIIAs cuia (3.4.C.). 3
8 [2nexTponHble noTeHIMABL. THIIBI 2JIEKTPOIOB. 3
9 [KoHueHTpamoHHbIE 3JI€MEHTHI. 3
10 [KuHeTnka 3J€KTPOIHBIX MPOLIECCOB. DICKTPOXUMHUYECKAs MOISpU3aIUs. 3
11 [KuHeTnka 3J€KTpOAHBIX IporeccoB. KoHIIEeHTpallMoOHHAs OIS pU3aius. 3
12 ([IpuknaaHble aCIEKTHI JJIEKTPOXUMUU. 3
BCEI'O 36
TeMbl 12a00paTOPHBIX 3aHATHI
No Konuuecmeo
i Hazeanue memut 4aCos
1 |Onpenenenne >AeKTPONPOBOTHOCTH CIIA0BIX AIEKTPOIUTOB U PaCUET UX 3
KOHCTAHT JUCCOLIMAIIII
2 |KOHAYKTOMETPUYECKOE TUTPOBAHNE 3
3 |Onpenenenue OyhepHO eMKOCTH METOIOM TTOTCHIIHOMETPUIECKOTO 3
TUTPOBAHUS
4 |KoMIeHCaIMOHHBII METO/ ONPEEIICHUS 3.11.C. SJIEMEHTOB 3
5 |Ompenenenue ymncen neperoca MetogoM I urropda 3
6 |Onpenenenue 3.1.c. anemenTta Jannsmnsa-koOu KOMITIEHCAITMOHHBIM 3
METOJIOM
BCEI'O 18
6. METOIUYECKHE PEKOMEHJALWH 11O OPTAHU3ATIINN
CAMOCTOSATEJIBHOU PABOTHI CTYAEHTOB
Opranuzanusi CaMOCTOATEIbLHON PadOThI CTY/ICHTOB
o Konuuecmeo
i Hazeanue memut 4aCos
1 [2nexTpoasl BTOporo poaa 2
2 [["a30BbIE 3JIEKTPOJIBI 2
3 |OKHUCIHUTENIbHO-BOCCTAHOBUTEIBHBIC SJIEKTPObI 2
4 |9nexTpoasl TPETHETO poJa 2
5 |AManberaMHubi€ 3J€KTPOAbI 2
6 [OneKTpONUTHI CO CMEMIAHHOM 3JEKTPOIIPOBOAHOCTHIO 9
7 |KoHUEHTpAIMOHHBIE JIEMEHTHI. 2
8 |Kopposzus MetamnoB. MeTobl 3a1UThl OT KOPPO3HUH. 2
9 [TomiuBHBIE PTIEMEHTHI. 2
10 |bHOTONIMBHBIE 2JIEMEHTHI. 2
11 ([Ilemo4HbIC AKKYMYJISATOPHI. 2
12 lutueBbie aKKyMYyJISTOPBI. 2
13 [KucnoTHele akKyMyJISITOPBI. 2
14 [llepBuuHBIE HCTOYHUKU TOKA. DiIeMEHT JlekiaHmie. 2
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15 [DnexTpoxumuueckue MeTo bl aHanu3a. [lonsporpadus (moTeHuan 2
MOJIYBOJTHBI, TIpeAeIbHBIN AU Py3HOHHBIN TOK, ypaBHeHHE MITbKkoBHYA).

16 [MeToabl onpeaeneHus Yucell NepeHoca 2

17 [Metoabl U3MepeHHs 3.1.C. 2

18 |Ompenenenue akTHBHOCTH, KOA((UIIMEHTA AKTUBHOCTH U KOHCTAHTHI 9
TUCCOLMAlliU METOOM 3.]1.C.

19 [Teopus 3amensieHHOTO pa3ps/ia BOJOPOJHOTO NEpEeHANPSHKEHUS 2

20 |PexomOMHAIIMOHHAS TEOPHS BOJOPOIHOTO TIEPEHANPSIKEHUS 2
BCEI'O 54

7. NHANBUAYAJIBHBIE 3AJIAHUSA
[To naHHOMY KypCy HE NMPETYCMOTPEHO BBIIIOJIHEHUE UHAUBUAYAJIbHBIX 3a1aHUM.
8. KOHTPOJIBHBIE BOITPOCHI K MIPOMEXKXYTOUYHOM ATTECTAIIMA

CdopmynupoBaTh OCHOBHBIC TOJIOKCHHSI TEOPUU  DAJICKTPOIUTHYECKON  AMCCOIUAINH
Appenuyca u ee HenocTaTku. [IpoaHanu3npoBaTe OCHOBHBIE MMAPAMETPHI, XapaKTEPHU3YIOLIUE
MpollecC JAMCCOLMAIMKU CHA0bIX AJEKTPOJUTOB (KOHCTAaHTa M CTENEHb JAMCCOLMALINH,
W30TOHUYECKUN KOA(DPUImeHT).

JlaTh KpaTKyl0 XapaKTepUCTHUKY TMOHSATUSM aKTUBHOCTH H Kod((HIMEeHTa aKTUBHOCTH
3JIEKTPOJUTOB. B ueMm cyTh MeTona akTMBHOCTEW? JlaTh KpaTKyl0 XapaKTEpPUCTUKY MOHATHIO
uoHHas cwia pactBopa. ChopMynupoBaTh SMIUPHUUECKUI 3aKOH MOHHOHN cuibl Jlbrouca u
Pennmanna. Ykazate 00y1acTv €ro mpuMeHEHHS.

CdopmynupoBaTh  OCHOBHBIE  TOJIOXKEHHUS  DJIEKTPOCTATUYECKOW  TEOpUU  CHIIBHBIX
anekTposutoB  JlebGas-Xrwokkens. JlaTb KpaTKyl0 XapaKTepUCTUKY TIOHSATHIO HMOHHOM
atmocdepsl. [IpeacraButs I, I u Il npubnmkenus Teopun Jledas-Xiokkens.

Jate ompeneneHue MOHATHUIO YAECIBHOW H3JIEKTpOnpoBOoAHOCTH. [IpoaHanmusupoBath ee
3aBUCUMOCTh OT KOHIIEHTPALIMM SJIEKTPOJIUTA U TemIeparypbl. J[aTh omnpejeneHne MOHATHIO
SKBUBAJICHTHAs 3JIEKTPONPOBOAHOCTh. [IpoaHanu3npoBarh €€ 3aBUCUMOCTh OT KOHUEHTPalUuu
JJIEKTpONIUTa W pa3baBineHUss pactBopa. UTo Takoe mpeAenbHas OSKBUBAJCHTHAS
3JIEKTPONPOBOIHOCTH? DOMNUpUieckoe ypaBHeHue Konbpayma.

BriBecTH 3aBHCHUMOCTbh 3KBUBAJIEHTHOM AJIEKTPONPOBOJAHOCTU 3JIEKTPOJUTA OT MOJABUKHOCTH
MOHOB B pacTBOpe B BHJE YypaBHeHHs 3akoHa Kombpayma. UTo Takoe NOABMXKHOCTD H
abCoMOTHAs MOABMXKHOCTh MOHOB? JlaTh ompeneneHue MOHATHIO MPEebHON MOABMKHOCTH
MOHOB. OOBSICHUTH MIPUUMHBI AHOMAJIBHOMN MOJBUKHOCTH MOHOB THJIPOKCOHUS U TUIAPOKCHUIIA.
JaTh onpeneneHue MOHITHIO 3¢Ta(eTHOTO MEXaHU3Ma IPOBOANMOCTH.

ChopmynupoBarh OCHOBHBIE TosiokeHUs:1 Teopun Jlebas-Xrokkensa-Onzarepa. B yem cythb
ANEKTPOPOPETHIECKOTO U PENAKCAIIMOHHOTO 3(PQPEeKTOB, MPUBOMANINX K CHUIKCHUIO
SKBUBAJIEHTHOH 3JIEKTPOIPOBOIHOCTH PACTBOPOB 3JIEKTPOIUTOB? KakOBBI METO/BI YCTPAHEHUS
THX TopMOo3samuXx 3pdexToB? JlaTh XapaKTepUCTHKY MOHATHIO YUCENl MEPeHOCa KaTHOHA H
aHnoHa. [IpoaHanu3npoBaTh UX 3aBUCUMOCTb OT KOHLEHTPALMU IEKTPOJIUTA U TEMIIEPATYPHI.
[IpencTaBuTh KOHCTAHTY MOHHOT'O PABHOBECHUS M TEPMOJMHAMHYECKYIO KOHCTAHTY Ipoliecca
JIMCCOLIMAIMA YKCYCHOM KHUCJIOTBL. YTO Takoe MOHHOE Mpou3BeAcHUE BoAbl? B uem oTiamuue
MEXAYy TEPMOJMHAMUYECKOM M  KOHIICHTPALIMOHHOM  KOHCTAaHTaMU  JAUCCOLMALNU?
ChopmynupoBarb 3akoH paszOaBieHus OcCTBajgbaa M BBIBECTH €r0 YpaBHEHHE B TIEPBOU H
BTOpOil popmax. [IpencTaBuTh criocod MpOBEPKU BHITIOTHUMOCTH JAHHOTO 3aKOHA.
[IpeacraButh Trpaduyeckuii W PpacyUETHBIM CHOCOO OMPEICIICHHUs] TEPMOIUMHAMHYECCKON
KOHCTAHTBI JUCCOLIMAIIMM HA MPUMEpPE YKCYCHOM KHUCIOTBL. YKaXKHUTE, MPU KAKUX YCIOBHIX
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teopusi J{ebasi- XroKkenss MpuMeHnMa K ¢ia0bIM dekTpoautam? YUTo Takoe UCTHHHAS CTETICHBb
aucconuanun’?

JlaTb XapaKTEepUCTUKY TMOHATHIO JBOMHOTO MPOTOJIUTHYECKOrO paBHOBecHs. YUTo Takoe
WUCTUHHAs TEpPMOJMHAMHMYECKass KOHCTaHTa auccouuanuu? B yem ee omimuus oOT
KOHIIEHTPAlMOHHOW M TEPMOJUHAMUYECKOW KOHCTAHT auccouunanuu? JlaTh XapaKTEpUCTUKY
aM(pOTEepHBIM DJJIEKTpoNuTaM. UTO Takoe NBUTTEP-UOHBI? OOBSICHUTH, KaK OCTHTAETCS
COCTOSTHUE M303JIEKTPUUECKOI TOUKH B pacTBOpax aMPOTEPHBIX IJIEKTPOIUTOB?

JaTh KpaTKyl0 XapakKTepUCTUKY MPOCTEUIIEMY 3JIEKTPOXUMUYECKOMY 3JIEMEHTY U 1IN
yeMeHTOoB. YTo Takoe ».4.c. diemeHtra? 3HAKM W CIOKEHHE DJ.1I.C. DJIEMEHTOB B
aNeKTpoxuMudeckoil nenu. HeoOpaTumelit anemenT Bonbra 1 oOpatumelii snemeHnT Jlanusms-
SAxobu.

Ha npumepe oOpatumoro sneMeHTa apryMeHTUpOBaTh puMeHeHue 11 3akoHa TepMOAMHAMUKI
K OJJeKkTpoxumudeckoil 1ienu  (ypaBHeHwe ['mOO6ca-I'enmpmronbma). PaBHoBecme B
ANIEKTPOXUMUYECKOH 1enu (ypaBHeHne HepHeTa 1is 5.1.c. 00paTUMOro 3JIEMEHTa).

JlaTp KpaTKyr0 XapaKTepUCTUKY IMOHATHIO 3JEKTPOJHOrO MOTEHIMANA. YKa3aTb, OT 4Yero
3aBUCUT BEJIMYMHA M 3HAK DJJEKTpoAHOro mnoreHuuana? llpencraBUTh 3aBUCUMOCTH
3JIEKTPOJHOrO IOTEHLHAaJa OT KOHUEHTPAIMU pPACTBOpA JJIEKTPOJIUTAa B BHUAEC YPAaBHEHHS
HepHcra.

[IpencTaBuTh KpaTKyI0 XapaKTEPUCTHKY 3JEKTpoJoB | ponma (mpuBecTH COOTBETCTBYIOIINE
npumepbl). UTo mpezacraBisier coOol OCHOBHOHM 3JekTpon cpaBHeHus? I[IpoaHanmm3upoBaTh
3aBUCUMOCTb NOTEHIIMAIa BOJOPOAHOIO 3J1eKTpoAa oT pH cpensl u 1aBneHus BOJOpoOa.
[IpencraBuTh KpaTKyl0 XapaKTEpUCTHKY 3JIeKTponoB Il ponma (IpuBECTH COOTBETCTBYIOIIME
npumeps). UTO Takoe BCIIOMOTATENbHBIA JJEKTPOA CpaBHEHHS? BpIBecTH 3aBHCHMOCTH
MOTEHLIMaja KAJIOMEJIBHOTO 3JIEKTPO/Ia OT KOHIIEHTPALMH XJIOPUA-UOHOB B PAaCTBOPE.
[IpenacraBuTh KpaTKyl0 XapaKTEPUCTHKY OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX 3JIEKTPOIOB
(IpUBECTH COOTBETCTBYIOIIKE MTPUMEPHI). BBIBECTH 3aBUCMMOCTH NOTEHIIMATA XUHTUAPOHHOTO
anekTposa oT pH cpenbl.

JlaTh XapaKTepHCTUKY KOHIICHTPAIIMOHHBIM 3JIeMeHTaM Oe3 mepeHoca. BeiBecTn ypaBHEHHE
3aBUCUMOCTH 3.J1.C. DJIEMEHTA OT aKTUBHOCTH PACTBOPOB 3JIEKTPOJIUTOB.

OxapakTepu3oBaTh KOHLIEHTPALIMOHHBIE 3JEMEHTHl C IIEPEHOCOM. BriBecTH ypaBHEHHE
COOCTBEHHO KOHIEHTPALMOHHON 3.14.C. 3yeMeHTa. OOBSICHUTh MEXaHM3M BO3HHKHOBEHMS
¢ Gy3MOHHOTO OTEHIIMANA U CIIOCOOBI €T0 YCTPaHEHHUS.

Jlate ompenesieHHE MOHATHIO Tpolecca dIeKTposn3a. 3akoHbl Papaaes. KakoBbl OCHOBHBIE
CTaJuM Tpolecca 3JeKkTpoiausa? BeiBenuTe ypaBHEHHME A IUIOTHOCTHM TOKa Kak MeEpBI
CKOPOCTH 3JIEKTPOXMMHUYECKON peakuuu Ha aHojxe M Karoge. UYTo Takoe Kod(DPHUIMEHTHI
nepeHoca?

JlaTb XapaKTepUCTUKY MOHATHIO TOKa oOMeHa. [lonspusanus 371eKTpoJoB U ee MPUUKHBL. YTo
Takoe  HUACAIbHO  NOJSApU3yeMbld  snekTtpoa?  JlaTh  XapakTEpUCTUKY  MOHATHIO
3JIEKTPOXUMMYECKass Mojspu3anus. BsIBecTM ypaBHEHHME I 3aBUCUMOCTH  AHOJHOTO
nepeHanpsHLKeHUs Ha MeTajlie oT IioTHoCcTH Toka (mpu n<0,025 B)

JlaTp XapakTepUCTHUKY MOHATHIO 3JIEKTPOXUMHUYECKas MoJsipu3anus. BelBecT ypaBHEHHE
Tadens ans 3aBUCUMOCTH aHOJHOTO TEPEHAMPSDKEHUS Ha METallle OT TUIOTHOCTH TOKa (IpH
1>0,025 B). KakoBbl OCHOBHBIE CTaMM BOCCTAHOBJICHMS HMOHAa THIAPOKCOHHS IO
MOJIEKYJISIPHOTO Bojopoja? B yem npuunMHbBl BO3HUKHOBEHUS BOJOPOIHOTO NIEPEHAIPSKEHNA?
JlaTh KpaTKyro XapaKTepUCTUKY TEOPUSIM BOIOPOIHOTO EPEHANPSKEHUS.

JlaTp KpaTKyr0 XapakTEePUCTHKY IIOHATHUIO KOHLEHTPALMOHHOW MOJspU3aluui. BeiBecTH
ypaBHEHHWE  KAaTOJHOM  KOHIICHTPAIIMOHHOW  TOJISIpU3AllMd B JIOTQpU(PMUYECKOH |
SKCMOHEHIMATBHOU (popmax. OOBSICHUTH MEXaHU3M BO3ZHUKHOBEHUS AU HY3MOHHOTO TOKA.
JlaTh XapaKTEepUCTHUKY XMMHYECKUM HCTOYHHMKaM Toka. UTo Takoe Oatapeiika? Ha mpumepe
aneMenTa Jleknanine oObSICHUTh IPUHIAI €€ AeiicTBus. UTo Takoe akkymynsitop? Ha mpumepe
KHUCJIOTHOTO CBHMHIIOBOTO aKKyMYJIATOpa OOBSCHUTH NPHUHLMII ero AeictBus. UYrto Takoe
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TOIUIMBHBIN  3neMeHT? Ha mnpumepe HHU3KOTEMIIEPATypHOTO BOAOPOIHO-KHCIOPOIHOTO
TOIIJIMBHOTI'O 2JIEMCHTA OGT’HCHI/ITB MMPpUHIMUII €0 IIGfICTBHSI.

9. OBPA3BEII MOAYJBbHOI'O KOHTPOJIA

rOY BIIO «IOHEIIKUI HAIITMOHAJIbHBIII YHUBEPCUTET»
@aKynbTET XUMUYECKUN

Hanpaenenue noocomosxu:  04.03.01 Xumus

Ipoghuns.: -

IIpoepamma nodecomosxu: bakanaspuam
Cemecmp 7

Yuebnas oucyuniuna Inekmpoxumusn

MOAYJIbBHAA KOHTPOJIBHASI PABOTA
BAPHUAHT Nel

1. lats kpaTKyr0 XapaKTEpHCTHKY TMOHATHSAM aKTMBHOCTH W KOd(QQUIMEHTa aKTHBHOCTH
3JIEKTPOJUTOB. B 4em cyTh MeTO1a aKTUBHOCTEI?

2. Tlpoananu3upoBaTh 3aBUCUMOCTh IPEAEIbHON MOJABMKHOCTA MOHA OT €ro pajauyca (ypaBHEHHE
Crokca) u Temrnepatypsl (npaswio Bansaena-ITucapsxeBckoro).

3. CdopmynupoBarh OCHOBHBIC moyoxkeHHuss Teopuu Jlebas-Xrwokkens-Onzarepa. B uem cyth
3MEeKTPO(OPETUUECKOTO U PeslakcallnOHHOTO 3(h(HEeKTOB, MPUBOISAIINX K CHH)KEHUIO SKBUBAJICHTHOM
AJIEKTPONPOBOAHOCTHA PACTBOPOB 3JIEKTPOIUTOB? KakoBBl METOJbI YCTPAHEHUS ITHX TOPMO3SILIUX
3 dexToB?

4. 3agada. BerauciuTe KOHCTAHTY M CTETECHb JAMCCOIMAIMH CJIa00i OJHOOCHOBHOW KUCIOTHI HA
npu 298K, ecim B 0,001 M ee BOOHOM pacTBOpe KOHIIEHTpalds HOHOB BOAOpPOAA paBHA
9-107 moms-1™". Kakosa MOJIIpHasi KOHLIEHTpAL|s HETPOIUCCOLMUPOBABIIEH KUCIOTHI?

5. 3amaua. Beraucnuts nzoronndeckuii koddgdummuert 0,1 M BomHoro pactsopa oprodochopHoit
KHCJIOTBI, €CJTU CTENEHb €€ JUCCOLMAIMU 10 MepBoi cTaauu paBHa 27%. Jluccouuanueit mo BTopoit
U TpeThel CTausiM IpeHeopeyb.

VYT1BepxkaeHo Ha 3acenannu Kadeapbl GU3NIECKON XUMHH, TPOTOKO Ne OT «_ »

20 1.

3aBenyromuii kageapoit B.M. Muxanpuyk
[IpenonaBarens P.. JIpira

Kpurepun onieHuBaHus MO1Y/JIbHOT0 KOHTPOJISI

Homep 3a0anusn Koauuecmeo d6annos
1 3
2 3
3 3
4 3
5 3
Bcezo 15

10. OBPA3EL 9K3AMEHAIIMOHHOI'O BUJIETA

Teopemuuecxue 60NPOCHL K IK3AMEH)Y
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1. IIpeamer anexrpoxumuu. OcHOBHbIE NOHATHA. lIpencraBienns AppeHunyca o
CTPOEHUH PACTBOPOB AIEKTPOJIUTOB.

2. OcHoBHbIE TIOJIOKEHUS Teopun Appenuyca. Hepocrtatku 310l TeopuH. 3aKOH
nercTByrommx macc. CTeneHp AUCCOLMALMH dJIEKTPOJINTA.

3. 3akon pazBeaenust OctBanbaa. Crnadble U CUIBHBIC AIEKTPOJIUTHI.

4. AKTUBHOCTP U  KOI(POUIMEHT aAKTUBHOCTH  BJEKTPOIMTOB. Merton
AKTUBHOCTEW. YCIOBUE 3IEKTpOHEUTpambHOCTH. CpenHsiss HOHHAs aKTUBHOCTH
AIIEKTPOJIUTA.

5. Cpennss MOHHASL aKTMBHOCTB JJIEKTPOJIUTA. 3aBUCUMOCTb CPEIHETO0 MOHHOTO
KOA(PUIIMEHTA AKTUBHOCTU OT KOHLEHTPALIUU 3JIEKTPOJIUTA.

6. MoHnHas cuna pactBopa anekTposura. IIpaBuiio MOHHOM Cuiibl (MM 3aKOH
MOHHOM cuibl JIptonca u Pengamna).

7. OcHoBHBIE TmONOXKEeHUs1 Teopun Jlebas-Xrwkkens. Monnas artmocdepa.
[Torenunan u 3ppeKTUBHBIN pagryCc HOHHON aTMOChEpHI.

8. 1 mpubmmkenune teopun [lebas-Xrokkens (wid npeaenbHbd 3akoH JleOas-
Xrokkenst). BoIBOJIbI U3 HETO.

9. 1I IIpubmmxenue Teopuu JleOasi- XIOKKEIS U €r0 MAaTEMaTHYECKOE BhIpasKEHUE.
[T IMpubmmkenue Teopun lebas-Xrokkens. YpaBHenue Xapaena u OysHa.

10. YnenbHass W SKBUBAJEHTHAs 3JIEKTPONPOBOJHOCTh. WX 3aBUCHMOCTH OT
KOHIIEHTPAIIMU CUJIBHOTO U cJIa00T0 3JIEKTPOIIUTA.

11. Merton usmepeHus yaenbHON 3JIEKTPONIPOBOJHOCTU (MOCTUK YUTCTOHA).

12. TloaBuxkHOCTH MOHOB. 3aKkoH Konbpayia.

13. 3aBUCHMOCTb TPEECIBbHON MOABMKHOCTH OT pajguyca HoHa (ypaBHEHHUE
Croxca) u Temneparypsl (rpasuwio Banbaena-IlucapxeBckoro).

14. AnHomanbHas MOABMKHOCTb MOHOB T'MAPOKCOHUSA M Tuapokcuina. OCHOBHbIE
3aKOHOMEPHOCTM Hu3MeHeHus mnoipmwkHocth H;O' u OH. DcraderHbii Tum
JIEKTPONPOBOIHOCTH.

15. Csi3b MeXIy MOABMKHOCTHIO MOHOB M WX KOHIleHTparued. Teopust JleOas-
Xrokkensi-Onzarepa 17 pa30aBIeHHBIX PACTBOPOB CHIIBHBIX AJIEKTPOJIUTOB.

16. DnekTpodopeTndyecknii ¥ penakcalMoHHBIA 3¢ ¢dekTel.  Meroapl  HX
ycrpanenus (3¢ dext Buna u apdexr [edbas-DanbkeHrareHa).

17. Ywmcna nepeHoca, UX 3aBUCHMOCTb OT KOHIIEHTPALMU, TEMIIEPATYPHI.

18. Meton usmepenus uncen nepenoca (meton ['mrropda). Ero Hemocratku.

19. Honnsle paBHOBeCHs B pEAIBHBIX pacTBopax. TepmMoaMHaMu4YecKas
KOHCTaHTa aucconuanyy. IoHHOe npon3BeieHUe BOIBI.

20. 3akoH pasBencHUs. BrlpaxkeHue, CBA3BIBAIOIIEE KOHCTAHTY JIHUCCOLMALNN
IIEKTPOJIUTA U NPEIENBHYIO II0JJBUKHOCTb €I0 HOHOB.

21. Ilpumenenue teopun JleOas-XOKKe K CIa0bIM AJIEKTPOJIUTAM.

22. OmnpeneneHre UCTUHHOM CTENEHW NMCCOLMALAWA. BBIYMCIEHHME CTENEHH U
KOHCTAHTBI IUCCOLMALIAN CTA0BIX JIEKTPOJIUTOB.

23. Kucnotel u ocHOBaHMs. Teopus bpeHctena. ConpspKeHHbIE KHUCIOTBI U
OCHOBaHMUS.

24. ITpOTONMTHYECKUE pEAKIUU M MPOTOJUTUYECKOE paBHOBECHE. [ maponms.
KoHncranTta runponusa. CTenenp ruiposnsa.
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25. Awmdorepnsie 3ekTposuThl. LIBUTTEpHOHBI. M30351€KTpHUYECcKas TOUKA.

26. IloHsaTust UCTUHHOTO U 3(P(GEKTUBHOTO PaanycoB MOHOB. YpaBHeHHe CTOKca,
ero Hepocrtatku. [IpaBuno Banbnena-IIucapkeBckoro u ero HenOCTATOK.

27. DNEKTPOXUMHUYECKHUE  DJIEMEHTHI,  JJEKTPOXMMHYECKHE  PEaKkUuu U
IEKTPOXUMHUYECKAS LETb 3JIEMEHTOB. DJIEKTPOIBIKYIIAs CHUIIA 3JIEMEHTA.

28. Buabl snekTpoxuMuyeckux 3neMeHToB. HeoOpatumeiil snemenT Bonbra, ero
paboTa mpu 3aMbIKaHUHU TICTIH.

29. OOpatumblii aneMeHT Janusng-Ako0u, ero pabora mpu 3aMbIKaHUU IIETIH.

30. DAeKTpOXUMHUYECKOE paBHOBECHE. [Tonsitue AIEKTPOXUMHUYECKOTO
NOTEHIMaNa U OOIlee YCIOBHE HSJIEKTPOXMMHUYECKOTO pPABHOBECUSI HA TPAHMUIIC
ANEKTPO/ / pacTBOp.

31. Ckauku noTeHuaN€a B MU NIPOBOJHUKOB U 3.]1.C. LIENIH MPOBOAHUKOB. 3aKOH
Boubra.

32. Ilpumenenue 3akoHa BonbTa 7151 pa3HbIX BUIOB LIETH MPOBOAHUKOB. 3HAKH U
CJIO’KEHUE 3.]1.C. JIIEMEHTOB B 3JIEKTPOXUMHUYECKOU LIETIH.

33. Meroasl uamepenus 3.4.c. KomneHcamoHHbI METOI.

34. Hopwmanehsiii snement Becrona. OcobeHHOCTH ero paboThl.

35. Ilpumenenue II 3akoHa TEPMOAMHAMUKH K SJIEKTPOXMMHUYECKON LEMU.
VYpaBuenne I['ub6ca-I'enbmronpiia, ero anamus3. CraHgapTHas 3.0.C. DJIEMEHTA.
PaBHOBecHE B 3EKTpOXMMUYECKOM LienH, ypaBHeHUEe HepHcera.

36. Hanuuue n.3.c. 1 BO3HMKHOBEHHME CKAuKOB IMOTEHIMalda Ha rpaHuie ¢as.
Bo3moskHble yTH 00pa3oBaHus 1.3.C. HA IPUMEPE METHOTO JIEKTPOa.

37. OcHOBHBIE BUABI CKAaUKOB MOTEHIMAa HA TPaHUIE COMPUKOCHOBEHHUS IBYX
bas.

38. BospTa-1moTeHnman u €ro BUIbI.

39. MexaHu3Mbl BO3HMKHOBEHHUS 3.J.C. DJIEKTpUUeCcKor Lenu. Teopus Bonbra n
teopust Hepucra. IlpencraBinenus o npobiemax BonbTra M aOCoNOTHOro ckaudka
noTeHuana. Y pasienue OpymMmkuHa.

40. Crpoenue rpaHullbl 37eKTpoa / pacTBop. COCTaBISIONIHE [1.3.C.

41. BenuunHa U 3HaK DBJIEKTPOJHOIO TMOTEHUHMANA. OJEKTPOJ CpPABHEHUS.
3aBUCUMOCTB JIEKTPOJHOrO MOTEHIHAJIA OT KOHLIEHTPALUK PacTBOpA.

42. Dnexrpoasl I u Il poga. KonkpeTHbie mpuMepsl.

43. Dnexktpoasl cpaBHeHus. CTaHIAapTHBIM BOJOPOAHBIA JIJIEKTPOA. YpaBHEHHE
JUTS DJIEKTPOHOTO MOTEHI[MAaJa HECTAHAAPTHOTO Ta30BOr0 JIEKTPO/a.

44. KanomenbHBIN AIEKTPoa. XJIOpCePEOPSIHBIN JIEKTPOI.

45. OKUCAUTENBHO-BOCCTAHOBUTEIBHBIC AMEKTPO/Ibl. XUHTUIPOHHBIN JIEKTPOSI.

46. Knaccudukarus AIEKTPOXUMUYECKHUX AJIIEMEHTOB (meneit).
KoHuileHTpanmoHHsle  3yeMeHTsl  0e3  mepeHoca.  YpaBHEHHME Il 9.J.C.
KOHIIEHTPAIMOHHOTO 3JIeMeHTa 0e3 IepeHoca.

47. KoHLIEHTpalMOHHBIE 3JIEMEHTHI C IEPEHOCOM U YpaBHEHUE AJI €ro 3.1.C.

48. Ingdy3noHHbI MOTeHIMAN. YpaBHeHHE AUQPGY3HOHHOTO TMOTEHIHAA.
Crnioco6 yctpanenus au¢¢Gy3noHHOTO NOTEHIUANA.

49. Onpenenenrie K03PHUITMEHTOB AKTUBHOCTH 3JIEKTPOIUTOB TIO 3.1.C.
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50. DAEKTPOXUMHUYECKUM PJIEMEHT B PEKUME IJIEKTPOJIUTHUECKOH siueriku. Kakue
IIPOLIECCHI OTHOCATCA K MPOLECCAM IEKTpoan3a?

51. Craguu  snektponu3a. [lmoTHOCT  TOKa  Kak  Mepa  CKOpPOCTHU
AIEKTPOXUMUYECKON peaKUUU. DHEPIUsl AKTUBALIUU 3IEKTPOIHBIX MTPOLIECCOB.

52. Ilonspuzanys 3MEKTPOJOB U €€ NpUYUHbl. KMHETHYECKUil BBIBOJ ypaBHEHUS
PaBHOBECHOT'O AJIEKTPOIHOTO MOTEHIMAIa U TOKa OOMEHa.

53. VYpaBHEHUS 3JIEKTPOXMMHUYECKOW MOJSpU3ALMU NpPU AHOJHOM M KaTOJIHOMN
HOJISIPU3ALINH.

54. BopoponHoe mnepeHanpspkeHue. CTaguu  CIOKHOTO AJIEKTPOXUMUYECKOTO
IIpOIIECCa  BOCCTAHOBJIEHUS  HMOHOB  THAPOKCOHUSA. Teopum  BOJOPOIHOTO
NEPEHAIPSKECHUS.

55. YpaBHeHUs KOHIIEHTpAIMOHHOMN nossipu3anuu. Juddy3noHHBIN TOK.

56. XUMHUYECKHE UCTOYHUKN TOKA, UX OCHOBHBIE BUJIbl U XapaKTEPUCTHUKHU.

57. CBUHLOBBIN aKKyMYJISTOP, MIETOYHON KaAMUEBO-HUKEIEBBIN aKKyMYJISITOP.

58. TomaMBHBIE ATIEMEHTHI.

59. Koppo3ust MmeTamioB, €€ BUbI.

60. MeToabl NpeaOoTBPALLEHNSI KOPPO3UU METAILIIOB.

61. Iomsporpadpus. I[lomsaporpammel. [IpakTuueckoe mnpuMEHEHHE METOJA
noJisiporpaduu.

rOY BIIO «JIOHEIIKU HAIIMOHAJIbHBIII YHUBEPCUTET»
DaKyJbTeT XUMUYECKUI

Hanpaenenue noocomosxu:  04.03.01 Xumus

Ipoghuns.: -

Ilpoepamma nodzcomosku. oaxanaepuam
Cemecmp 7

Yyebnas oucyuniuna Inekmpoxumusn

BUWJIET Nel
1. TepMoguHamMuyeckass KOHCTaHTa Juccouuanuu. VMoHHOe mpou3BeneHHE BOJBI.  3aKOH
Pa3sBCACHUA. Bblpa)KeHI/IC, CBA3BIBAIOIICC KOHCTAHTY AHUCCOHNHUAIMU JSJICKTPOJIUTA U HNPCACIbHYIO
MOJIBU’KHOCTD €r0 HOHOB.
2. KOoHILIEHTpallMOHHBIE JIEMEHTHI C MEPEHOCOM M ypaBHEHHE i ero 3.a.c. Jduddy3uoHnsii
noTeHman. YpaBHenne auddysnonHoro mnoreHnuana. Crnocod ycrpaHeHus aud@py3HOHHOTO
IHOoTCHIMaJa. XUMHYECKHE UCTOUYHUKH TOKa, UX OCHOBHBIC BHUHI.
3. PacckaszaTh CTpoeHHE KaJIOMENBHOTO U XJIOPCEpeOPSHOTO AMeKTpo10B. Kakue peakuuu uayT mpu
ux pabdore?
4. 3anayva (mpuaraercs K Omiery).

YTBepkaeHO Ha 3acemaHuu Kadeapsl Gu3nueckord XUuMUHU, TPOTOKOT No
OT « » 20 T

3aBenyromuii kageapoit B.M. Muxanpuyk
DK3aMeHaTop P.A. JIpira
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Kpumepuu OUCHUBAHUA IK3AMEHA

Homep 3a0anusn Konuuecmeo 6annos
1 Bonpoc 6unera 10
2 Bompoc 6unera 10
3 Bompoc Ounera 10
4 (3agaua) 10
5 (J1OTIOTHUTEIIbHBIC 10
BOIPOCHI)
Bcero 50 6ans10B

11. OBPA3ELl TECTOBOI'O 3AJAHUA

Tema «PacTBOPBI 2JIEKTPIIUTOBY

Bapuant Nel
BOI’lpOCbl OmKpbvlmozo muna.
1. IIpoBonnuku I poma —3t0 ... . Hampumep, ...
2. TlpoBognuku Il poga — 310 ... . Hanpumep, ..
3. CunbHbIE ANEKTPOJIUTHI — 3TO ... . Hampumep, ...
4. Cnalble 3MEeKTPOJIUTHI — 3TO . . Hammpuwmep, ...
5. Ilpouecc nuccoumanuu — 310 ... . Hanpumep, ...
6. KoncranTa nuccounanuu (Ha anMepe YKCYCHOU KI/ICJ'IOTBI) OIpeAeIsieTCs 1Mo
3aKOHY JIEWCTBYIOIIMX Macc 1Mo GopMyIe. ..
7. CreneHb AuccoUanu — 370 ... . PaccuuteiBaeTcs no popMmyie ...
8. Teopus 2NEKTPOIUTUYECKON AUCCOLMANMM AppeHuyca IPUMEHUMA K ...
9. AKTHUBHOCTB 3JIEKTPOJIUTA pAcCUUTHIBAETCS MO hopmyie ... . CpeaHsst HOHHAs

aKTUBHOCTh PAaCCUUTHIBAETCS 10 (hopmyIe. ..
10.KoadpuiimeHT akTUBHOCTH 3JEKTPOJIUTA PACCUUTHIBAETCS MO (popmyre ...
CpenHuii HOHHBIA KO3 PUIIMEHT aKTUBHOCTH PAaCCUUTHIBAETCS 1Mo (hopmyrie. ..

11.CpenHsast WOHHas MOJSUIBHOCTh W CPEAHHMM HMOHHBIA CTEXHOMETPUYECKUI
KO3 GUIIUEHT PACCUUTHIBAIOTCS MO (JOPMYJIaM ... H ... , COOTBETCTBEHHO.
12.MloHHasa cuiia pacTBOpa XapakTEPU3YeT ... . PacCUMTHIBAETCS MO YPaBHEHHUIO

13.11paBuao MOHHOM CHUJIBL: ...
14.9nexktpocratuueckas Teopus Jebas-Xrokkemns MpUMEHUMA K ...

15.Monnas atmocdepa — 310 ... (AaTh ONpeAesieHUEe U MPEACTaBUTh PUCYHOK).

16.Ypasuenue | npubnmxenus [ebas-Xrokkens ...

17.251eKTponpoBOIHOCTh — 3TO ... . PaccuuTbiBaeTcs no Gopmyse ... , €IUHULIBI
U3MEPEHHUSI. ..

18.Y nenpHast 3MEKTPOIPOBOAHOCTD — 3TO ... . PaccumThiBaeTcs mo Gopmyne ... ,
€AUHUILIBI U3BMEPEHMUSL. . .

19.OkBuBaNeHTHAs 3JIEKTPONPOBOJHOCT — 3TO ... . PaccuuThIBaeTcs IO

dbopmyIe ... , TUHUIIBI U3MEPEHUHL. . .
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20.9mnupuueckoe ypasHenue Konbpaymia ...

21.TlogBM>KHOCTH KATHOHOB M aHHOHOB PACCUUTHIBACTCS MO popmyne ... U ...
COOTBETCTBEHHO. EMHUIIBI U3MEpEHUS . ..

22.ChopmynupoBats 3akoH Konbpaya.

23.YpaBHenue 3akoHa Konppayia ...

24.Han6ompI1yto MOoABHKHOCTh UMEIOT UOHBIL ... U ...

25.Yucno nepeHoca — 310 ... . PaccuMThIBAaIOTCS 4uCla NepeHoca Uil KaTHoHa U
aHuoHa 1o GopMynam ... U ... . EIUHUIBI U3MEpEHus ...

26.TepmoarHamMuyeckass KOHCTAHTa JUCCOLIMAIIMM BBIPAXKAETCS 4Yepe3 ... ,
paccUUTHIBAETCS MO YPABHEHUIO (11 YKCYCHOM KUCTIOTHI) ... .

27.KoHIIeHTpalluOHHA KOHCTaHTa JHUCCOLMALMU BBIPAXKAETCA 4epe3 ... ,
pacCUUTHIBACTCS MO YPABHEHUIO (U1 YKCYCHOM KUCTIOTHI) ... .

28.YpaBHeHue nepBoi (Gopmbl 3aKoHa pazdasienus OCTBaIbAA ...

29.YpaBHeHue BTOpoil popMbl 3akoHa pazbapieHus OcTBalbaA ...

30.®opmynupoBKa 3akoHa pazdaBieHus OcTBaIbIA: ...

31.ConpsikeHHas napa KACIOTbl U OCHOBAHUS — 3TO ...

-

32./IBoliHOE NPOTOJMTUYECKOE PaBHOBECUE — 3TO ... . Hampumep, ...
33.AM(poTepHbIe 3AEKTPOIUTHI — ITO ...
34 . 130nexkTpuueckas To4Ka — 37O ...

12. KPUTEPUU OLIEHUBAHUA

[To xypcy mpeanosiaraercsi NpoBeACHUE MPOMEXKYTOYHOM aTTECTAllMH B BUJE MOIYJIBHOIO

KOHTPOJISl IO pa3HbIM TEMaM U 9K3aMeHa B 00s35ATeIbHOM nopsaake. Kpome Toro, kaxabplil CTyAeHT
00s13aH BBIMOJHUTG U 3alIUTUTH JIAOOPATOPHBIE PAOOTHI, YTO TaKXkKe OLEHHUBAETCS OINpPEeICHHBIM

KOJINYECTBOM OaJIOB.

Pacnpeodenenue 6annos, Komopvie Mozym noiy4unms CHyoeHnbl
6 npoyecce u3y4eHus OUCUUNIUHDL

Opranus3anuoHHo- CpPC
P H JK3aMeH Bcero
yueOHasi padoTa cTyeHTa =
Moay/ibHbII KOHTPOJIb

Max 20 6amnoB max 15 6aios max 15 6amnoB  |max 50 6anioB

Komnoksuym 1 Komnoksuym 2 100
(tremsr 1-6, 3Hanmne | (Tema 7-12, 3HaHUWE
Brimonuenue u 3amura Cnava yCTHOTO| GasioB
TEOPETUIECKOTO TEOPETUIECKOTO
1a00paTOPHBIX pabOT JK3aMEHa
MaTepuaia U yMeHHe | MaTepuaia U yMeHHe

pelieHus 3aaa4) pelieHus 3aaa4)

IlIxana coomeemcmeus 617108 HAUUOHAILHOU WKAJlE
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Ounenka Ouenka no . Ouenka no
no mkaJue | 100-6anabHoM Ouerka 1o rocy1aperBerHon tiicate rocy1apCcTBEHHOM
ECTS KA (3x3ameH, Tu¢depeHUNMPOBAHHBIN 3a4€T) mkae (3auer)
A 90-100 5 (OTAMYHO) 3a4TEHO
B 80-89 4 (xopor11o) 3a4TEHO
C 75-79 4 (xopor11o) 3a4TEHO
D 70-74 3 (yAOBJIETBOPUTEIHHO) 3a4TEHO
E 60-69 3 (yIOBIETBOPUTEIBHO) 3a4TEHO
FX 35-59 2 (HeYOBJIETBOPUTEIHHO) HE 3a4TEHO

C BO3MOKHOCTBIO IIOBTOPHOM cllaun
F 0-34 2 (HeyIOBJIETBOPUTEIBHO) HE 3a4TEHO
C BO3MOKHOCTBIO TIOBTOPHOU ClIa4y¥l MPHU yCIOBUU
00s13aTeIbHOTO HAOOpa AOTIOTHUTEIBHBIX OAJITIOB
13. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE YYEBHOI'O TIPOLECCA

JTOCKOH.

B HAJIMYMHU XUMHYECKasd IMocyaa 1 XUMHUYCCKUE PCAKTUBEIL.

14. PEKOMEH/IOBAHHAS JIMTEPATYPA

JlexuroHHBIE 3aHATHUS IPOBOJATCA B Ay IUTOPHUH, OCHALLICHHON MYJIBTUMEIUWUHON TEXHUKOU U
JlaGopaTopHbIe 3aHATHS IPOBOAATCS B 000pyIOBaHHOH yueOHOU 1ab0opaToOpuH, I7ie UMEIOTCS

B kopryce xumuyeckoro ¢axynabrera odecriedeH Wi-Fi noctyn B cetb UHTEpHET.

Koa-Bo Hannumue
Ne IK3EMILIAPOB | JJIEKTPOHHOM
HaumenoBanue
n/n B OubmoTeke BEpPCHU B
JouHY IBC
OcHognaa n1umepamypa
1. Hamackun, b. b. Dnektpoxumus Y4eOHUK TIO
HanpasiaeHuto 510500 "Xumua" wu cnenmanbHOCTH
011000 "Xumus" / b. b. Jlamackun, O. A. Iletpwit, I'. A. 3 HET
Hupnuna. - 2-e u3g. - M. : Xumus : KosnocC, 2008. —
670 c.
2. [Ipaxtuxym no snexkrpoxumuu / H.U. benas, A.B. benbrii,
B.M1. Koxokapp, A.M. Muxampuyk. Y4eOHO-
MeToauueckoe nocooue. - Joneuk: JouHY, 2012 — 114 B sa
C.
3. Ousnueckas xumus : B 2 ka. : Yueb. ns By30B. Ku. 2 :
DIEeKTPOXUMUS ; XUMHUUYECKasi KWHEeTHKa 1 katanu3 / K.
C. Kpacnos, H. K. Bopo6ses, U. H. T'onues u ap. ; [Tox. 20 HET
pen. K. C. Kpacnosga. - 3. u3xa. - M. : Beicur. mik., 2001. -
319 c.
4. ['opmikos, B. 1. OcHOBBI pu3nuecKol XUMUH : yueO. s
CTYZICHTOB BY30B I10 HAIIPaBJICHHUIO U CHIEIMATbHOCTH 13 HeT
"buonorusa" / B. U. I'opmkos, U. A. Ky3nenos. - 3-e u3.
- M. : BMUHOM. JlaGopatopus 31anuii, 2006. - 407 c.
5. OcHoBsl (puznyeckoit xumud / [lox pen. B.B. Epemuna,
C.A. Kaprosa, U.A. Ycnenckoit u ap. — M.: Dk3aMeH, 13 HET
2005.-478 c.
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6. Epemun B.B., Kapros C.U., Ycnenckas WM.A. u np.

3amaun o Qusnyeckoit xumuu.- M.: Exzamen, 2005. — 33 HET
318 c.
7. OcHoBHU enekTpoxiMii y mutaHHsx 1 BiamoBimsx / H.L

bina, O.B. bimmii, T.b. Ilomimyk, O.C. Bonommwusna.
HapuanpHo-meToanunuii mocionuk. - Jlonenpk: JlorHY,
2011 -102c.

Jlonoanumenvnan numepamypa

8. Ouznyeckas xumus : Y4eb. : B2 ku. Ku. 2 :
DnekTpoxumusi. XuMudeckast knaetuka u katanus / K. C.
Kpacnos, H. K. Bopo6ses, 1. H. T'onues u ap. ; [Tox pex. 4 HET
K. C. Kpacnoga. - 2-e u3z. - M. : Beicui. mik., 1995. - 320
C.

9. ['omomnaii, B. . ®i3nyna ximis : [HaBu. moci0. aist cty.
xim. crent. yH-TiB]. Y. 2 : XimiuHa kinetuka. KaramiTiuani
peakiii. @13uK0-XiMisl TOBEpXHEBUX sBHII. DPOTO- Ta
panianiitHo-XiMiuHi porecu. Enextpoximis / Bacunb 1 HET
I'omomnaii, Onena ["'omonaii ; Yxropon. Hatl. yH-T ; ®i3.-
TexH. iH-T Hau. TexH. yH-Ty Ykpainu "KuiB. nosiitexH. iH-
T". - Yxropon : Mucren. ninis, 2003. - 479 c.

10. | Cragnauk B. I1. ®@i3uynHa xiMmis : KOHCTIEKT. Kypc / B. I1.

Cramuuk. - J1., 2006. - 175 c. > HeT

11. | JIeGinp, B. I. dizuyHa Ximis : MiAPYYHUK IS CTYA. XiM.
crient. Buml. HaBy. 3aki. / B. 1. JIe6ias. - XapkiB : 51 HET
I'imuaszis, 2008. - 478 c.

12. | Sunmupcekuit, B. K. ®@i3udna XiMis : miapyd. A7 BULL.
HaBu. 3aki1. / B. K. Sluumupcekwuii. - Kuis : [lepyH ; 1 HET
Ipnins, 2010. - 511 c.

15. MUHO®OPMAIIMOHHBIE PECYPChbI

1. Jlamackun, b.b. Dnexrpoxumus / b.b.Jlamackun, O.A.Iletpwmii, I'.A.Ilupnuna.
—2e wu3a., ucnp. u mepepad. — M.: Xummsa, KomocC, 2006. — 672 c. —
URL: http://chembaby.com/wp-content/uploads/2015/12/elbook all.pdf.

2. Epemun, B.B. OcHoBel ¢Qusnueckoidr xumuum — B 2-x Tomax. 2017. —
URL: http://bookash.pro/ru/author/.

16. INPOI'PAMMHOE OBECIIEYEHHUE

He npenycmotpeHo.

PaGouast mporpamma paccMOTpeHa U MEepEyTBEPKJICHA Ha 3acenaHnu Kadeapbl HU3nIecKoi
XUMUU ¢ u3MeHeHusiMu Ha 2020 rog.

[Iporokon Ne 13 oT «28» mapta 2020 r.

3aBenyromuii kageapoit B.M. Muxanpuyk




