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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI

3JIeKTPOHHUKH, JOTOHMKHU U

MOJICKYJISIPHOH QU3UKH
A.C. barypun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

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

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

Kypc: 1
KBaJIMpUKALS: MarucTp

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

2 (BeceHHUil) - DK3aMeH

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

CamocrosrensHas padora: 75 4ac.
[TonroroBka k 3x3ameny: 30 yac.
Bcero gacos: 225, Bcero 3ad. e1.: 5
[IporpamMmy cocraBunu:

A.N. Nno3zemuena
A.C. CronopeB, KaHJ. XHUM. HayK

[Iporpamma obcyxaeHa Ha 3aceqanuu Kadeapsl SIeKTPOXUMHUUYECKOs sHepreTuku 19.12.2024



AHHOTANMA

JuciuminHa «BBeneHne B (QU3MYECKYI0 XHUMHIO U 3JIEKTPOXHMMHIO» HampapieHa Ha (HOpMHUpOBaHHE
MpOo(QUIBHBIX KOMIETEHIUI U MPECTaBIeHU 00 OCHOBHBIX 3aKOHAX (PM3UYECKON XUMHUH, UX IPUMEHUMOCTHU
B IPOCKTHPOBAHUU IIEKTPOXMMHUYECKUX CHUCTEM BCJIEACTBUE YDIyOJIEHHsS M CHCTEMAaTH3alliM 3HAHUH B
oOnacTsx (U3NUYECKOM XMMHHW, TEPMOIUMHAMMKH, KHHETHKH JJIEKTPOXMMHUYECKHX IIPOLIECCOB C LEIIBIO
OCYILECTBJICHUS IUIAHUPOBAHMS, IPOBEICHMs, aHAJIW3a U MHTEPIPETAalUd SKCIEPUMEHTAJIBHBIX JIaHHBIX
Hay4HBIX MCCIIEIOBAaHUHN JIs1 pEIICHUs 3a/1a4 JAaHHOHW 00IacTH.

1. leau u 3apauun

eap AUCUMNIMHBI

- ¢QopmupoBanue y oOyyarouiuxcs

CIICIUAIIN3UPOBAHHBIX HpeﬁCTKﬁIeHHHHOBHBIX

(U3UKO-XMMUYECKNX 3aKOHAX UX CHelu(UKe B NPUWIOKEHUH K IJIEKTPOXUMHUYECKHM CHCTEMaM, a
Takke 00 OOIMX 3aKOHOMEPHOCTAX TEPMOAMHAMUKMA W KWHHETHKH 3JIEKTPOAHBIX MPOLECCOB,
MO3BOJISAIOIINX OCYIIECTBIIATh IUIAHWPOBAHUE W TPOBEIEHHE HAYYHBIX MHCCIIEIOBaBUIOOIACTH

QJICKTPOXUMUH.

33]13‘[1/[ JAUCHUIIINHBI

— ymiyOnenue ©6a30BbIX W (DOpMUpOBaHHE
(usmueckoit

(bYHZ[aMeHTaJ'ILHLIX 3aKOHax
SJICKTPOXUMUYCCKUM CUCTEMAM;

CIICHHUAJIN3UPOBAHHBIX 3HAaHUM O TIOHATHUIX H
XMMHHU H HUX CHGLII/I(i)I/IKC B IPUIOKCHHUU K

— 0000UIeHHEe W cHCTEMaru3alus 3HaHUH O TEPMOJAMHAMUKE W KHHETUKE DIIEKTPOXUMHUYECKHX

MPOIIECCOB;

- (bOpMI/IpOBaHI/Ie 0a30BEIX 3HAHUH 00 OCHOBHBIX MCTOJAAX JKCICPUMCHTAJIBHOIO U TCOPECTUUYCCKOIO
HCCJICAOBAaHUS JICKTPOXUMHNYCCKUX }IBJ'IeHI/II/IV;

— OBJIaZICHHE METOJIONIOTHEN AITEKTPOXUMHUYECKUX UCCIIEIOBAHUH -

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HanMeHoBaHHE KOMIIETEHIINHA

WNHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocynecTBIsATh KpUTHUECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TTOJIX0/1a, BEIPAOaThIBATh
CTPATEruIo NEUCTBUN

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBisier MOHCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHOW  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTEILHOCTE IIIaros,
MpenBUIA pe3ylbTaT KakIOT0 W3 HHUX W OLEHHWBas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESTENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIbHOCTH

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000INATH
nHpOpMANHIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIEHOCTH

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

IMK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIIEIOBAHUI K KOHKPETHOM
HayyHOM 3ajadye W  HMHTEPIPETHPOBATH  IOTyYEHHbIE
PE3ybTaThl

3. IlepevyeHpb MIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)

B PE3YIBTATC OCBOCHUA JUCHUTIIINHBI O6y‘{aIOH_II/I€C$I JOJI>KHBI

3HAThb:




— OCHOBHBIC TIOHSATHUS W 3aKOHBI (DM3MYECKON XWMHH: XHMHYECKas TEpPMOIWHAMUKA, KHUHETHKA,
reTeporeHHbIC PeaKIluu, KaTaau3, acopOIus;
— OCHOBHBIC TIOHSITUS U ONPEEICHUS, UCTIONb3YEMBIE B JICKTPOXUMUY;
— (yHIaMeHTabHBIE OCHOBBI MEKTPOXMMHUH, BKIFOYAIONINE TEOPHIO AIIEKTPOJIUTOB, MPEACTABICHUS
ANEKTPOXUMUYECKON TEPMOJUHAMUKHU U MOJIETH, UCIIOJIb3YEMbIEC B KHHETUKE AJIEKTPOJHBIX MPOLECCOB;
— MPHUHIUIIBI BHIOOPA METOJUK MTPOBEACHHUS SKCIIEPUMEHTAILHOTO UCCIIEA0BAHUS DIIEKTPOXUMHUECKHX
SIBJICHUU U MIPOLIECCOB.

YMETb:

— WCIIONBb30BaThb OCHOBHBIC TEOPETHYECKHE COOTHOIIEHHMS JUIS KOJMYECTBEHHOTO OIHCAHUS
HAOIIOMaeMbIX 3aBHCHUMOCTEH XapaKTepUCTHK PAacTBOPOB, MEX(a3HBIX TpaHUL M 3JICKTPOIHBIX
MPOLIECCOB OT MapaMeTPOB, BAPLHUPOBAHUE KOTOPBIX BO3MOXKHO B SKCIIEPHUMEHTE;

— 00o0cHOBaTh BBHIOOP METOHA HKCIEPUMEHTAIBLHON MPOBEPKH OCHOBHBIX IMOJIOKCHUMPUMEHSEMON
MOJIENH;
— aHaJM3UPOBATh M HHTEPIIPETUPOBATH MOJIYUCHHBIE SKCIIEPUMEHTAJIbHBIC ITAHHBIC;
— pemars 3a/1a4y B 00JIaCTH IEKTPOXUMUH.
BIIAJICTh!

— METoAaMH TEPMOAMHAMHYECKHX PAcueTOB M HABBIKAMU IIOMCKa TEPMOJMHAMUYECKUX JAHHBIX B
JIUTEpaTypHbIX HCTOYHUKAX;

— HaBBIKAMH BBIYHCIICHUS TEPMOAMHAMUYECKHUX XapaKTEPUCTUK SJICKTPOXUMHUECKUX CUCTEM;

— OCHOBHBIMHM METOAAMHU UCCIIEI0BAHUS IIEKTPOXUMHUUECKUX CUCTEM;

— HaBBIKAMU O0OpabOTKM 3KCIEPHUMEHTAIBHBIX 3aBUCHUMOCTEH [UIsl OIpPEHEeNICHUS] HEKOTOPBIX
JIEKTPOXUMHUYECKUX IIapaMETPOB, UCIIOIb30BAaHUS CIIPABOYHOM JIMTEpaTypHl.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BH/I0B Y4eOHBIX 3aHATHI

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

TpynoeMKOCTb 110 BUAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
Beenenue B kypc. [Ipenmer ¢usnueckoit
| XUMHUHU. OcHOBHBIE HOHATUS ) ) )
TEPMOJIMHAMHUKH. I 3aKOH
TEpMOJIMHAMUKH. TepMoXumusi.
CamMonpou3BoJIbHBIE u
2 HECAaMOIIPOU3BOJIBHBIE  IIPOLECCH B 2 2 2
TEPMOJMHAMUKE.
XUMHUYECKHN HOTCHIHAII.
3 TepmonuHamuka pacTBOpOB. 2 2 2
KomuraruBHbie CBOHCTBa pacTBOPOB.
TepmoauHamuka pacTBOpoOB
3JIEKTPOJIUTOB. OJeKTpoIuTHYEeCKas
4 mucconuanusa. VoHHbIe — paBHOBeECHS. 4 4 3
B3aumoneicTeus B pacTBopax
JIEKTPOJIUTOB.
5 TepMoguHaMUKa XUMHYECKHX PEAKIUH. 2 2 2
6 @da3oBbIE paBHOBECHS. dazoBbIe ) ’ )
IarpaMMbl OTHOKOMITOHEHTHBIX CHCTEM.
7 dazoBble JyarpaMMbl JBYX- u ) 5 3
TPEXKOMIIOHEHTHBIX CUCTEM.
XuMHUecKast KMHETHKA. ITonsTne
8 CKOpOCTH  peakuumu. VIHTerpambHble 2 2 2
KMHETUYECKUE YPaBHEHUS.




9 VYpaBHenue  Appenuyca. CrnoxHbie ) ) )
peakuuy. MexaHu3MBbl peaKIyil.
Teopus AKTHBHBIX CTOJIKHOBEHUI.

10 |Teopust aKTHUBHPOBAHHOTO KOMILJIEKCA. 2 2 2
Kunernka peakuuii B pacTBopax.
Ancopbrusi.  M3otepMbl  afcopOIum.

11 I'eTeporennas kuHeTHKa. ['eTeporeHHsIM 2 2 2
KaTaJus.
Oo61me MpeICTaBICHUS 00

12 |3MEeKTPOXUMHUYECKUX CUCTEeMaXx. 4 4 4
DNEeKTPOXUMUYECKUI SKCIIEPUMEHT.

13 TepmonuHamuka IEKTPOAHBIX ) ) )
IIPOLIECCOB.
TepmonnHamuka pacTBOpoB

14  |smektponmutoB. IlepeHoc BemecTBa B 6 4 8
ANIEKTPOJIUTAX.

15 OO1mue NoHATHS KUHETUKU EKTPOIAHBIX 6 4 ]
npoueccos. Jnddy3snonHas KHHETHKA.

16  |KuHernka ctaguu nepeHoca 3apsna. 6 4 8

17  |CrnoxHble peakuuu. 4 6 8
JIBoitHOM UEKTPUYECKUN CJIOH.

18 |AnmcopOuusi B DIIEKTPOXMMHUYECKHX 4 4 7
cucTeMax.

19 CoBpeMeHHbIE UIEKTPOXUMUYECKHE 4 ] 6
METO/IBI.

Hroro yacos 60 60 75

[TonroToBka K 3K3aMeHy 30 gac.

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

4.2.

Coneprxanue JUCHUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (paszeniam)

Cemectp: 1 (Ocennuii)

1. Beeaenue B kypc. llpenmer dumsnueckoit xumun. OCHOBHBIE TIOHITHS TEPMOIWHAMUKH. | 3aKoH
TePMOANHAMHKHU. TEpPMOXUMHUSI.

CrpykTypa Kypca "BBenenue B GU3NUECKYI0 XUMUIO U IEKTPOXUMUIO". PekomeHyeMble yueOHble
Marepuainel. [lpeamer u pasaensl ¢uzndecKoRMMuU. McTopusi pa3BUTHS (HU3NUECKON XUMHH.
OcCHOBHBIEC IOHATHUS TEPMOAUHAMUKH (TEIIOTa, pab0Ta, BHYTPEHHSISI SHEPTHsI, SHTAIIBIIHS).

2. CaMOHpOI/IBBOHBHBIC 1 HCCAaMOIIPOU3BOJILHBIC TPOUCCChI B TCPMOJAUHAMUKE.

CamMonpou3BONIBHBIE U HECAMONPOU3BOJIBHBIE MPOLECCH. OHTPONHSA (TEPMOAMHAMHYECKOE U
craructuueckoe omnpenenenue). 11 un Il 3akon Tepmogmnamuku. CBoOoanble sHepruu [ub6ca u
lenbmronbia, ux pusnyeckuit cMmpici. dyHnamenTansHoe ypaBHenue ['n66ca.

3. XuMunyeckuii morennuain. TepMonrHaMuka pacTBopoB. KomuratuBHbeie CBONCTBA pacTBOPOB.

[lonstne xuMudeckoro noreHuuana. OyHAaMEHTAIbHOE YPaBHEHUE XMMUYECKON TEpMOANHAMUKY.
XUMHUYECKUI MOTEHIMAN B ra3ax M pacTBOpax. YCIOBUS PAaBHOBECUS B TEPMHHAX XUMHYECKOTO
noteHuuana. MpeanbHble, mpenenbHO pa30aBiIeHHBIE M pealbHbIe pacTBOpHl. KomauratuBHbIE
CBOICTBa pacTBOPOB.

4. TepmoauHaMuKa pPacCTBOPOB 3JIEKTPOJIUTOB. OIEKTPOJIMTHYECKas aucconuanus. HoHHbie
paBHOBecus1. B3anMoaeicTBUs B pacTBOPax 3JIEKTPOJIMTOB.




XUMHUYECKUI TOTEHIIMA MOHOB B pacTBopax. Meron JleOas-Xrokkenss IS OLEHKH CPEIHETO
kod(duimenTa akTUBHOCTH. OJHeprus conbBatanuu. Moxens bopHa. DiekrponuTHueckas
nuccouuanus. MoHHble paBHOBecUs. B3auMonelcTBuUSs B pacTBOpax IEKTPOJIUTOB.

5. TepmoguHaMuKa XUMUYECKUX PEAKLIUMA.

VYcioBuss paBHOBECHS, KPUTEpPUM CaMOIPOM3BOJIBHOCTH XHMHUYECKMX peakuuid. KoHcraHTa
paBHOBeCHUs, BIUSHUE HA HEE PA3JINYHBIX YCIOBUH.

6. ®azoBbic paBHOBECHUA. ®da3oBbIe AuarpaMmbl OTHOKOMIIOHCHTHBIX CUCTEM.

®azpl u (PazoBeie mepexoabl. MeToabl omnpeneneHus: (Ha3oBeIx nepexofoB. Pa3zoBbie paBHOBECHS.
[IpaBuno a3 ['m606ca. PazoBbie fuarpaMMbl OZHOKOMIIOHEHTHBIX CHCTEM.

7. ®a30BbIC AuarpaMMbl IByX- U TPCXKOMIIOHCHTHBIX CUCTCM.

dazoBble IUarpaMMbl JIByXKOMIIOHEHTHBIX CHCTeM. JluarpamMmbl pPaBHOBECHH KHIKOCTb-TIAp.
@pakIoHHas MeperoHka. A3eoTporsl. JluarpaMmMel paBHOBECHH JKUIKOCTh-KUAKOCTD. JlmarpaMmsl
paBHOBecHsl KOHIEHCHpOBaHHBIX (pa3. Da3oBble auMArpaMmbl TPEXKOMIIOHEHTHBIX CHCTEM.
Tpeyronpauk ['m60ca-Pozeboma. CrnocoObl JByMEpPHOTO TIPEACTABICHUS TPEXKOMIIOHEHTHBIX
IarpamMm.

8. Xumuueckas kuHeTuka. Ilonsatue CKOPOCTH pCaKIUU. I/IHTeraJ'IBHLIG KHMHCTUYCCKUC YPABHCHUA.

Xumuyeckass KUHETUKA. MeToIbl UCCIENOBaHUS CKOpocTer peakuuid. [ToHATHE CKOPOCTH peakiuu.
Kunernueckoe ypaBHeHHE, TOPAIOK PEaKLMH, KOHCTAHTAa CKOPOCTH peakuud. MeTozbl OnpeaeIeHns
KOHCTaHTBI CKOPOCTH U nopsiaka peakuuu. Peakuuu 0-ro, 1-ro u 2-ro nopsiakoB. KuHetnka peakiuit
BOJIU3U paBHOBECHS.

9. ¥paBuenue Appenunyca. CroxHble peakiinu. MexaHu3Mbl peakiui.

3aBUCUMOCTh CKOPOCTH PEaKLMU OT TeMIlepaTrypbl. YpaBHeHHEe AppeHnyca. OU3NYECKUN CMBICT
ApPEHUYCOBCKHUX MapaMeTpoB. OieMeHTapHble peakiuu. CrloxHbeIx peaknuil. OOparumbie,
napasulejbHbIe, HOCJIel0BaTEebHbIE peaxuu. ITonsatue JUMUTHPYIOLIEH CTajuu.
KBasucranmonapHoe M KBazupaBHOBECHOE MpuOmmxeHus. KuHeTnueckuii M TepMOAMHAMHUYECKUN
KOHTPOJIb.

10. Teopust aKTUBHBIX CTOJIKHOBEHHH. Teopusi akTHBUPOBAHHOTO KoMILIiekca. KnHeTuka peakuuii B
pacTBopax.

Teopus AKTUBHBIX CTOJIKHOBEHUH. Teopus AKTUBUPOBAHHOIO KOMILJIEKCA.
Huddysznonno-koHTponupyemble peakiuu. KuHetmka peakuuili nepeHoca siekTpoHa. Teopus
Mapkyca.

11. Ancop6rust. U3otepmel afcopbumu. ['eTeporennas knHeTHKa. [ eTeporeHHbIN Karaius.

Ancopbrust u  gecopbumsi.  Mzorepmbr  aacop6rum  JIanrmropa, Temkxuna, BET. Kuneruka
FETEPOreHHBIX PeaKiuil. | eTeporeHHbIld KaTanus.

12. O6H_II/I€ MNpCaACTaBJICHUA 00 QJICKTPOXUMHUUCCKUX CUCTCMAX. BJ'IGKTpOXI/IMI/ILICCKI/Iﬁ OKCIICPUMCHT.

OnexkTpoAsl M DJEKTpoAHble peakuuu. [anpBaHmueckue nenu. CTpykrypa MeK(aSHPAHUIBI
3apsDKeHHBI  MeTayur/pacTBop anekTponura. PapaneeBckue M HedapageeBCKHE IPOLECCHI.
BonbramnepHsie KpuBbIe, CUCTEMa 3HAKOB sl TOKa. 3akoH Dapajesi. DNeKTPOXUMHUECKUE STUCHKN U
UX BUJBI. DJIEKTPOAbI cpaBHEHUs. TUIIBI 3JIEKTPOJIOB, UCIIONb3YEMbIX Ha MpakTHKe. [loTeHIMocTaThl.

13. TepmoarHaMHKa 3IEKTPOAHBIX MPOLIECCOB.



KonraktHeie MexdasHpie mnoTeHuuansl. HanpspkeHue pasoMkiymenu. PaBHOBecHbBIH
CTallMOHAPHBIA TMOTEeHIMaNl. YpaBHeHue HepHcra. AOcoiroTHBIM ToTeHnHand. HepaBHoBecHbIE
3NIEKTPOAHbIe moTeHuuanbl. [lorenuuan pazomknyToil nenu. Tokun oOmena. YpaBuenue OC mns
rajlbBaHU4ECKON LieNu. 3aBUCUMOCTb 3JIEKTPOAHOIO IIOTEHIIMAda OT KOHLEHTPAlM U aKTUBHOCTH.
Temneparypusiii kodddunuent. Bmusaue pH. duarpammser Ilyp6s. Ilorenumanoo6pasytomas
peakuusi. Koppo3uoHHsle mponeccsl. DIeKTPOAHbIE IOTECHIIMANb! B HEBOAHBIX 3JIEKTPOIUTAX.

Cemecrtp: 2 (Becennuit)
14. TepmoarHAMKKa PACTBOPOB AJIEKTPOIUTOB. [IepeHoC BeliecTa B 3JEKTPOINTAX.

[Tonsitue o pacTBopax anekrponutoB. MonHble B3anMoneicTBusi. CHIIbHBIC U CITA0bIe 3JIEKTPOIHTEHI.
Koncrantel nuccommanuu. Ilepenoc BemectBa B osnekTponure. [loTeHunnan Ha rpaHuie
KUAKOCTH/ KUAKOCTh. MemOpaHbl. IOH-CENEeKTUBHBIC SIEKTPOIEI.

15. O6mmye noHATHS KHHETUKHU 3JEKTPOIHBIX MpoueccoB. Anddy3nonHas KUHETHKA.

CKOpOCTb DNEKTPOXMMHUUYECKON peakuuu H (akTophl, Biuusiomue Ha Hee. [lepeHampspkeHue.

KonneHnTpannonHas, akTUBallMOHHAsI ¥ OMHUYecKas nosgpu3annn.Bunel Mmacconepenoca. Ilonsarue o
TUQPY3MOHHO KOHTPOIUPYEMBIX peakiusx. [lepBoiii u Bropow 3akoHbl @uka. YpaBHenune HepHcra

i i Hy3MOHHO-KOHTPOJIMPYEMON peakiuu, (OopMbl BOJBTaMIIEPHBIX KpUBBIX. [lomsporpadus.
Bonpramnepomerpus Ha BpallaroneMcs JJIEKTPOJIE. XpoHOaMIIEpOMETPHSL u
XPOHOMOTEHIIMOMETPHS. MUKpOAIEKTpoabsl. BiusHuE CONpPOTHUBIEHUS SYEWKUM HAa HW3MEpPEHUsS
noreHuana. CreKTpoCcKOnus MEKTPOXUMUYECKOrO UMIIEJaHCa.

16. Kunetuka ctaauu nepeHoca 3apsa.

OO6parumele 1 HeoOpaTumble peakuun. YpaBHeHue Tadens. [loaspusannonHbie KpUBBIE, YpaBHEHUE
Barnepa-®onemepa. Koadpdunment nepenoca. BHemne- u BHyTpHcdepHble peakuuu. Teopus
Mapkyca. DIeKTpoKaTaims.

17. CroxkHbI€ peakuuu.

[TocnenoBarenbHble ANEKTPOXUMUYECKUE pPEAKIUMU. MeToA BpallarouIerocs 3JEKTpoia C KOJbIIOM.
JlumuTtupytonme cranuu. Peakiiny ¢ XMMAYECKUMH CTaIUusAIMU. DneKTpoocaxienue. Kopposus.

18. JIBOIiHO¥ ANIEKTPHUYECKUH CIIOH. AJICOPOIIHS B DIIEKTPOXUMHUECKUX CHCTEMAX.

CtpykTrypa IBorWHOTO MeKkTprdeckoro cios. Juddepennmansaas emxocts. COBpeMEHHOE ONHCAHHE
JA3C nns caydast cnenuduyeckom HecrenupuueckonaacopOonuu. 3apsii MOBEPXHOCTH, 3aKOH
dapanes. Kynonomerpusi. Teopus 3aMeIIeHHOTO pa3psiza.

19. COBpeMeHHLIe QJICKTPOXUMHUYICCKUC MCTO/BI.

KBanparHOBOJIHOBast ~ BoibTammepoMerpus. MeTox KBapueBbIX MHKpoBecoB. CKaHUpyOMas
ANMEKTPOXUMHUUYECKast MUKPOCKOHA. CIEKTPOIIEKTPOXUMHUSL.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaTEILHOTO
npouecca 1no JUCHUILInHE (MOIYJII0)

VYueGHast aymuTOpHs, OCHAIICHHAS! MYJIBTUMEANA IPOEKTOPOM, MEJIOBOW MJIM MapKEPHOM JOCKOH.
6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa



Jluteparypa Bolaercs Ha 6a30BoH Kadenpe:

1. B.B. Epemun, C.1. Kapros, 1.A. Ycnenckas, H.E. Ky3emenko, B.B. JIyann. OcHoBbI (hm3uaeckoit
xumun. — M. : Jlaboparopwus 3nanwmii, 2019.— 348 c.

2. 10. 4. Jlyxomckuii, FO. . 'amOypr. @U3HKO-XMMHUYECKUE OCHOBBI JICKTPOXUMHHM: Y UeOHOE
nocobue — 2-e 3., ucnp. — Jonronpynusiii : M3narensckuit Jlom «uTemnex», 2013. — 448 c.

JomnonHurensHas aureparypa

Jluteparypa Boiaercs Ha 6a30BoOH Kadenpe:

1. P. Atkins, J. de Paula, J. Keeler. Atkins’ Physical Chemistry. 12th ed. Oxford University Press.

2023. 927 p.

2. Bard A.J., Faulkner L.R., H.S. White. Electrochemical methods. Fundamentals and applications. 3rd
ed. Wiley. 2022. 1050 p.

3. b. b. Hamackumn, O. A. [lerpuii, I. A. llupnuna. Dnekrpoxumus. — 3-€ u3f., UCp. —
Canxkr-IlerepOypr : Jlans, 2022. — 672 c.

4. baroukuu B.C. OcHoBbl 2nekTpoxumun. — M.: Xumus, 1988. 400 c.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUH 00Pa30BaTeJIbHOI0
npouecca o JMCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

He npenycmotpeHsl.
9. MeToauyeckue yKazaHus AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4arollMi IUCLUUIUIMHY, IOJDKEH, C OJHOW CTOPOHBI, OBIAACTh OOIIMM IOHSATUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pesynbrare u3ydeHusi JUCHUIUIMHBI CTYACHT JOJDKEH 3HAaTh OCHOBHBIE ONpPEIENICHUs AUCLUILINHBIL,
yMETb IPUMEHATh IOJIYYEHHbIE 3HAHUS YMETb IPUMEHATH IIOJIYYEHHbIE 3HAHUS [UId pELICHUs
pa3IMYHBIX 3a]ay.

YceneniHoe ocBoeHHe Kypca Tpedyer:

— MOCEIICHHUS BCEX 3aHATHH, IPEAYCMOTPEHHBIX Y4€OHBIM TJIAHOM 110 AUCLUILINHE;

— BeJICHHsI KOHCIIEKTA 3aHITHI;

— BBINOJIHEHUE 33/IaHUH NPAKTUYECKHMX CEMHUHAPOB M CAMOCTOSATENIbHYIO OOPabOTKY MOIYy4YEeHHBIX
PE3yIbTaToB;

— aKTHBHOM caMOCTOSITeTIbHON pabOThI CTYACHTA.

CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4yeOHOro MaTepuaina, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOATENBHOTO U3yUEHUS;

— MOATOTOBKY K BBIIIOJIHEHUIO 3aJaHUN TEKYIIeH U MPOMEXKYTOUHOM aTTeCTalum.

[lokazarenem BiaJeHHUs MaTEpUaIOM CIY)KUT yMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TeMaM
JUCLUAIUIMHBIL.

BaxHo n1oOWTHCS MOHMMaHHS MU3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU H3Y4YEeHHS OTIENbHBIX TEM, BOIIPOCOB, CIEAyeT OOpamiarbes 3a KOHCYIbTAlUAMH K
MIpenoAaBaTelto.

Bo3MoxeH nmpoMeKyTOUHBINA KOHTPOJIb 3HAHUI CTYIECHTOB B BHJE PELIEHMS 33a4 B COOTBETCTBUU C
TEMAaTUKOW 3aHATHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

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

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

®usrex-mrkoia nekTpoHuku, otonnku u Monexymnspraoit Ouzuku
kadeapa 3MeKTPOXUMHIECKON YHEPIeTUKU

Kypc: 1

KBau(pukanus: MarucTp

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

2 (BeceHHUil) - DK3aMeH
PazpaGoTunkm:

A.N. Nno3zemuena
A.C. CronopeB, KaHJ. XHUM. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

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

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

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

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTeILHOCTE IIIaros,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIbHOCTH

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

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

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

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

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PEIYIBTATC U3YUCHUA NTUCHUILJIMHBI <(BBC,[[€HI/I€ B (I)I/IBI/IIIGCKYI-O XUMHUIO U JJICKTPOXUMHIO» o6yqafoumﬁc5{

JOJIKCH:

3HATb:

— OCHOBHBIC MOHATHS W 3aKOHbI (U3NYECKOM XMMHUHM: XMMHUYECKas TEPMOIMHAMHKA, KHHETHKA,
reTepOreHHbIC PeaKInu, KaTallu3, aacopouus;

— OCHOBHBIE TOHSTHS U OIPEeNICHUS, UCIIOIb3YEMbIE B 3JIEKTPOXHUMHUU;

— (hyHAaMEHTaIbHBIE OCHOBBI JIEKTPOXHUMMH, BKIIOYAIOIINE TEOPHIO AIEKTPOINUTOB, MPEACTABICHUS
3NIEKTPOXUMHUYECKON TEPMOJUHAMUKHA U MOJEIH, UCTIOJIb3YEeMbIE B KHHETUKE JIEKTPOIHBIX MTPOLIECCOB;
— IPUHIMIBI BEIOOpA METOAMK MPOBEIEHHS SKCIEPHUMEHTAILHOTO HCCIIEA0BAHUS IIEKTPOXUMHUUECKUX

SIBJICHUU U MIPOLIECCOB.
YMeTh:

— HCIIONBb30BaThb OCHOBHBIC TEOPETHUYECKHE COOTHOIIEHHMS JUIS KOJMYECTBEHHOTO OIHCAHUS
HaOJIIOaeMbIX 3aBUCHMOCTEH XapaKTEPHCTHK pacTBOPOB, MEXK(a3HbIX TPAaHUI] H DICKTPOIHBIX
MPOLIECCOB OT MapaMeTPOB, BAPLHUPOBAHHE KOTOPHIX BO3MOJKHO B SKCIIEPHUMEHTE;

— 000CHOBaTh BBIOOP METO/A KCIIEPHUMEHTAIBHOW MPOBEPKH OCHOBHBIX ITOJIOKCHUIDHUMEHSIEMO

MOJIEJIN;

— aHaJM3UPOBATh M HHTEPIIPETUPOBATH MOJIYUCHHBIE SKCIIEPUMEHTAJIbHBIC TAHHBIC;
— pemIars 3a/1a4y B 00JIaCTH IEKTPOXUMUH.

BJA€Th:

— MCTOAAMU TCPMOAWMHAMHUYCCKUX PACUCTOB W HABbBIKAMU IMOUCKA TCPMOAWMHAMHUYCCKHUX NOAHHBIX B

JIUTEpaTypHbIX UCTOYHUKAX;

— HaBBIKAMH BBIYHCIICHUS TEPMOAMHAMUYECKHUX XapaKTEPUCTUK SJICKTPOXUMHUECKUX CUCTEM;

— OCHOBHBIMHM METOAAMH UCCIIEI0BAHUS IIEKTPOXUMHUUECKUX CUCTEM;

— HaBBIKAMHU O0O0pabOTKM 3KCIIEPHUMEHTAIBHBIX 3aBHUCHUMOCTEH [UIsl OIpPEHENICHUS] HEKOTOPBIX
JIEKTPOXUMHUYECKUX [IapaMETPOB, UCIIOIb30BAHUS CIIPABOYHOM JIMTEpPaTypHl.

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




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

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

Bonpocs! k auddepeHurpoBaHHOMY 3a4eTy:

1. Yem otnmnuaetcs obparuMoe U HeoOpaTuMoe paciumpenue? Kak MOXKHO oCymecTBUTH oOparumoe
N30TEPMHYECKOE pacIInpeHue raza’?

2. B d4eM pa3zHuIla MeKAY TEIIoTol 1 paboroit? Kakue ObIBaroT BUBI paboT?

3. OObsicHHTE, B YeM 3aKIIOYAETCs Pa3M4he MEXIy HW3MEHEHHEM BHYTPEHHEH OJHEPTUU H
M3MEHEHHEM SHTAJIBIINN Kakoro-nmmbo mporecca. IloueMy TemnoeMKOCTh BelecTBa MPH MOCTOSTHHOM
JaBJICHUH OOBIYHO BBIILIE €0 TETNIOEMKOCTH MTPH MOCTOSIHHOM 00beMe?

4.  DOpomonus (opMm XKH3HM TpeOyeT OpraHu3ald OdYeHb OOJBIIOrO KOJMYECTBA MOJEKYT B
OuosIornuYecKre KIETKH. HapymaeT Ju oOpa3oBaHHE XHUBBIX opranu3MoB Il 3akoH TepmomuHamuku?
AprymeHTHpYHTE.

5. OOsbscHUTE, TOYEMy CTaHIAPTHBIE SHTPOIIUM HMOHOB B PAaCTBOPE MOTYT OBITH IOJIOKHUTEIBHBIMH,
OTPHLATEILHBIMU WJIN HYJIEBBIMU.

6. Crnemyromiye BbIPaXEHUs SBISIOTCS KPUTEPUAMH caMoIipor3BosibHOCTH nporiecca: dF <0 u dG < 0.
OObsicHHTE MPOUCXOKACHUE U MPUMEHUMOCTb KaXI0ro Kpurepus. lIpum Kakux ycIOBUSIX M MOYEMY
MOKHO 00CYKJaTh CaMOIIPOU3BOIBHOCTB MPOLECCA TOIBKO C TOYKH 3PEHUS] CBOMCTB CUCTEMBI?

7. OObsicHUTE, KaK 3aKOHBI Paynst u I'eHpu CHonb3yIOTCs 111 ONpeAeTIeHH XUMUYECKOTO MOTEHIHAIa
KOMIIOHEHTa cMecu. OOBSICHUTE MPOMCXOXKIEHHE 3THX 3aKOHOB C TOYKH 3PEHUS MOJIEKYISIPHOTO
CTPOEHHS PacTBOpA.

8. OObsaAcHUTE (PU3NUYECKYIO IPUPOAY KOJUTUTaTUBHBIX CBOMCTB. [loueMy KpHOCKONMMYECKHE KOHCTAHTHI
pactBopuTeneld 00BIYHO OOJIbIIEe WX H0YITHOCKOITUIECKIX KOHCTAHT?

9.  OOBsAcHHUTE TPOUCXOXKAEHHE SBIEHHS OCMOCa C TOYKH 3PEHUs] TEPMOAMHAMUYECKHX U
MOJICKYJIIPHBIX CBOMCTB pacTBopa. IloueMy ocMOMETpHIO MOXXHO HCIOJB30BATh JUIS ONpPENEICHUS
MOJISIPHOII MacChl PacTBOPEHHOIO BEILECTBA, €CIIM KOJUIMTAaTHBHBIC CBOMCTBA HE 3aBUCAT OT €ro
IpUpOAbI?

10. Kax monudunupyercs 3akoH Payns, yToObl onucaTsh AaBiIeHHUE Mapa HaJl peaJbHbIMU PacTBOPaAMU?
Kakne ¢axrtopsl OOBACHSIOT pasHUIy MEXKIy aKTUBHOCTbIO M KoHIeHTpauuei? Ilouemy
K03()(hUIIMEHTH aKTHBHOCTH HOHOB B pacTBope oraudatorcsi oT 1? Ilouemy onum menpme 1 B
pa30aBleHHBIX pacTBOpax?

11. Omumure ocHoBHble uaen teopun Jlebas—Xrokkens. Kak MOKXHO HHTEpHPETHPOBATH CMBICIT
JOTIOJTHUTEIBHBIX WICHOB B PA3JIMYHBIX IPUOIKEeHUX 3akoHa Jlebas—Xrokkens?

12. KakoBa crapmaptHas s>HTajbIus peakuuu npu 298 K, ans xoTopoil KoHcTaHTa paBHOBecHs (a)
yaBauBaeTcs, (0) yMEHBIIIaeTCs BIBOE MPH MOBBIICHUN TeMIiepatypsl Ha 10 K?

13. Beipasure npuniun Jle [larense (a7t TemnepaTypsl) ¢ HOMOIIBIO TEPMOINHAMUUECKUX BETUUUH.
14. OObsicHuTe, MOYeMy dYeTbipe (a3bl HE MOTYT HAaXOOUTHhCS B PAaBHOBECHU B OJHOKOMITIOHEHTHOMN
cucreme. Kakoe MmakcumanbHOE 4ciI0 a3 MOKET HAXOAUTHCS B PABHOBECUH B YETHIPEXKOMIIOHEHTHON
cucreme?

15. KakoBa ¢uszuueckass mpuyMHAa YMEHBIICHHS] XMMHYECKOIO MOTEHLHANa YUCTOTO BEIIECTBA HpPHU
MOBBIIIICHUH TEMIIEPaTyphl?

16. Kak MOXHO WuCHONb30Barh guddepeHuanbayo ckanupytonyo kanopumerpuo (ACK) mns
omnpeneneHus $Ga3zoBbIX MEPEXOI0B?

17. Hapucyiite IByXKOMIIOHEHTHYIO T-X IuarpaMMy CHCTEMBI KHAKOCTh-IIap, B KOTOPOH HMeeTcs
HEOTpaHWYEHHAsl PacTBOPUMOCTh M oOpasyercs azeorpon mpu x(B)= 0.333. Ha kaxmoit obmactu
auarpaMMbl 0003HaubTe, Kakue (ha3bl HaxomaTcs B paBHoBecuu. Kakue MonekynsipHble 0COOEHHOCTH
OIIPEAEIISIOT, OYJeT JIM CMECh IBYX KHIKOCTEH NMMETh BHICOKOKHUITLINN I HU3KOKUIISIINH azeoTporn?
18. Hapucyiite OBYXKOMIIOHEHTHYIO T-X QuarpaMMy CHCTEMbI TBEPAOC-KUIKOCThb, TAE o0paszyercs
coenuHeHne AB, TuiaBsiieecss KOHTPYSHTHO, M €CThb HEOONbIIAas PacTBOPHUMOCTH KOMIIOHEHTOB B
TBepnoi (aze. Ha kaxmoil ob6iactu nuarpamMmbsl 0003HaUbTe, Kakre (a3bl HAXOASATCS B PABHOBECHHU.

19. Hapucyiite IByXKOMIIOHEHTHYIO OUarpamMmy T-x auarpaMMmy CHCTEMBI TBEPAOC-KHIKOCTb, B
KoTopoli oOpasyercs coenuHenue ¢opmynsl AB2, muaBsiieecs WHKOHTPYSHTHO, M TBepAble (a3bl
HEpacTBOPUMBI IPYT B ApyTeE.



20. O600muTe XapaKTEePUCTUKH pEaKUWi HYJIEBOTO, MEPBOrO W BTOporo mopsaka. Korga mopsimox
peakiuu MOXeT ObITh He ompezefieH? 3adyeM MOXKET ObITh MOJIE3HO 3HaTh MOpsaok peakiuu? [Ipu
KaKHX YCIOBHUSX PEAKIM MOXKET CUNTAThCS PeaKLUHE IICEBIOIIEPBOTo MopsKa?

21. OnuimuTe OCHOBHBIE OCOOEHHOCTH SKCIEPUMEHTAJBHBIX METOJOB OIPEICNICHUS] KMHETHUYECKHX
YpaBHEHUI: METOa N30JILUU U METO/Ia HAYAJIbHBIX CKOPOCTEH.

22. CocraBbTe ypaBHEHHs I CKOPOCTHM PEaKLUWU M MOCTPOWTE COOTBETCTBYIOIIHME TPaQUKH IPH
MpHUONIMKEHUHU K paBHOBecHIO peakiuu Buaa A = 2C (mpsimasi - IepBOTO MOpsiIKa, 00paTHast - BTOPOTO
MOpSAKA).

23. O6bsacHuTE (HU3NYECKUI CMBIC MApaMeTPOB B ypaBHEHUHN AppeHuyca. [Ipu kakux ycnoBHSX 3TO
ypaBHeHue npuMeHnMo? OObACHHUTE, KaK SHEPTHsl aKTHBALMH PEAKLIUH MOXKET ObITh OTPHLIATEIBHOM.
24. OOBsICHUTE PA3HUILY MEXy KBa3UPABHOBECHBIM M KBAa3UCTALMOHAPHBIM NPUOIIKCHUAMH.

25. OObsCHUTE OTIMYME MEXIy KHHETHUECKUM M TEepPMOAMHAMHYECKMM KoHTponeM. [Ipu kakmx
YCIIOBUSIX CJIEAYET UX OKUAATH?

26. Kak MOXXeT U3MEHUTHCS TEOpHUsl aKTUBHBIX CTOJIKHOBEHHUH JUIsl peasibHBIX ra3oB? OObACHUTE, KakK
CJIOJKHAsi TEOMETPUS PearupyoLMX MOJIEKYJl BIMsET Ha 3Hau€HUE KOHCTAHTbl CKOPOCTH.

27. B uem paznuums MexXAy peakiuii ¢ 1updy3MoHHBIM U KHHETHYECKHM KOHTposem? MMeror mu 06e
PEaKIUK SHEPTHIO AKTUBALIUH?

28. OOBsICHUTE, KaK BIUSIOT HA CKOPOCTh IIEPEHOCA AIEKTPOHOB B TOMOTEHHBIX CHCTEMaXxX CTaHAapTHAs
sHeprus [ m60ca mporiecca U SHEPTHS PEOPTaHU3AIIH.

29. Uem ommuaroTcst u3oTepmbl ajncopbumu JIsarmiopa, Temkuna, BOT? Vkaxwure, mpum Kakux
YCIOBUSIX MOXKHO HCIOJIB30BaTh Kakaylo u3 Hux? Kakume npuOmmxeHus nexar B OCHOBE
thopmynupoBku m3orepmbl JIeHrMIopa u n3otepmel bOT?

30. OnumuTte OCHOBHBIE YepThl MexaHu3Ma JIsnrMropa—XuHIIEabBYIa A1 PEaKLUH, KaTaIu3upyeMbIX
MOBEPXHOCTHbIO. BriBeauTe BbIpakeHUs il CTemeHed 3amonHeHuss A u B ans  peakuun
JI3HrmMropa—XuHIuensByaa.

31. Crpykrypa Mex(a3zHOH TpaHUIBI 3apsOKEHHBIN MeTaul/pacTBop eKTponuTta. [loBepXHOCTHBIE H
Mex(asHble CIOU. DIEKTPUUECKOE CTPOCHHE MEX(Pa3HBIX CIOEB.

32. Tl'anpBaHmueckas uemnb. JlBa HampaBieHHs TOKa uepe3 A4YelKy. ONIEeKTPOIbl M 3JIEKTPOAHBIC
peakuun. YpaBaenue st DJC rampBaHHuYecKOW IenH. 3aBUCHUMOCTB 3JIEKTPOJHOrO MOTEHLIHANa OT
KOHIICHTpaluu. TUIIBI raJbBAaHUYECKUX LICTICH.

33. JIByX M TpeXdJIeKTPOIHBIE JIEKTPOXUMUYECKUE sSYeHKHU. TUIBl IEKTPOAOB, UCIONb3YEMbIX Ha
npaxkTruke. TUIBI UCTIONBb3yeMbIX B BOAHBIX M HEBOIHBIX JIEKTPOJIUTAX H AJIEKTPOIOB CPABHEHHS.

34. XapakTepuCTHKa OCHOBHBIX BHJIOB NPOBOAHUKOB. DJEKTPOAHBIN MOTEHUHUAN MPH MPOXOXKICHUH
ToKa. CTalMOHapHBIA U PABHOBECHBIN MOTEHITHA.

35. BeiBecTu ypaBHeHue HepHcra A1 BOIOPOIHOTO 3IEKTPOAA.

36. KonrakTHble MexdasHble MOTEHIMANb. HampsbkeHne pa3oMKHyToM 1enu. HepaBHOBecHbIe
3JIEKTPOAHBIEC TOTEHIIHAIIBI.

37. Cma3p sHepruum [ub6ca c¢ snexTpomabiM moTeHIHAIOM W JJIC 3IeKTPOXMMHYECKON IIemu.
OHTANBNWS, SHTPONUS U TemreparypHbIi kodgdumuent IJ[C.

Bomnpocs! k 3k3aMeHy:

1. Buytpensnsist sHeprus cuctembl. Teriora u pabora. IlepBoe Havyano TepMoanHaAMUKH. TeruioBoi
3¢ GEeKT MpHu MOCTOSTHHOM 00BEME U IOCTOSIHHOM JaBJICHUU. TEeIIOeMKOCTb.

2. TenmoBo#i »ddexT xumuueckor peakuumu. CTaHmapTHOe H3MEHEHUE OSHTAJIbIHMUA. MeTobl
OTIpeJIeJICHUs] CTaHJAPTHON SHTAJIBIUKM peakuuu. 3akoH [ecca. 3aBUCHMOCTD SHTAJIBIINU PEAKUUU OT
TEMIIEPaTyphl.

3. CaMmomnpou3BOJIbHBIE U HECAMOIIPOM3BOJIbHBIE MPOLECChl. TepMOAMHAMUYECKOE H CTAaTHCTUYECKOE
olpeAereHue HTponuu. Bropoe Hauano tepmonmHaMuku. OOpartumble U HEOOpaTHMBbIE IPOLECCHI.
Hepasenctso Kitaysuyca. @yHaaMeHTanbHOE ypaBHEHHE TEPMOIANHAMUKH.

4. Kputepun caMONpOW3BOJIBHOCTH ISl 3aKpbITHIX cucTeM. CBoOOaHbIe dHeprum [nObca u
lenpmronsia, wux Qusuueckuir cmbicn. DyHaaMmeHTanbHOe ypaBHeHwe [uO6ca. YcioBus
TEPMOJIMHAMUYECKOT'O PAaBHOBECHS.

5. Usmenenne »sHeprum [ubOca B XuMHUeckoM THporecce. XHUMHUYECKHNA TMOTEHLIHA.
OdyHaaMeHTaNbHOE ypaBHEHHE XUMHUYECKOW TepMOAWHAMHUKU. YpaBHeHHe ['nb66ca-/lorema. YcnoBus
PaBHOBECHS B XUMHUYECKUX CHCTEMaX. XUMUYECKHHA MTOTEHIIAAJ Ta30B.

6. Ilonstue dassr u kommnonenta. dazoBsie nepexoanl. PazoBbie paBHOBecHs, mpaBuio (a3 ['mdOca.
®da30BbIe qUArpaMMBbl OTHOKOMITIOHEHTHBIX cucTeM. YpaBHeHue Knaitnepona-Kiaysuyca.



7.  CpoocoObl ompeneneHusi craHaapTHOM sHepruum [mb0Oca peaknun. KoHcranTa paBHOBecHs
xumuyeckor peakuuu. Ilpunnun Jle-lllatenpe. 3aBUCMMOCT KOHCTaHTBI pPaBHOBECHUS  OT
TeMIepaTypbl. YpaBHEHUE U30XOPBI U U300apbl XUMUYECKOH peaKiiHy.

8. Xumuueckuil noreHuan pactBopoB. CriocoObl KOIMYECTBEHHOTO BBIPAXKEHHsI COCTaBa PAaCTBOPOB.
UneanvHble, npenesnbHo pa3daBieHHbIE U pealibHble pacTBOpHI. [loHsATHE akTHBHOCTH. XUMHUYECKHUIl
[IOTEHII1aJl HOHOB B PacTBOpE.

9. ®usnueckas Npupojia KOJUIMTATUBHBIX CBOMCTB pacTBOPOB. [loueMy KpHOCKONIMYECKHE KOHCTAHTBI
pactBopureneid 00bIYHO OO0JIbIIEe UX F0YITHOCKOTNYECKIX KOHCTAHT?

10. Onumute ocHoBHBle uaen teopuu JebGas—Xrokkena. Kak MOXHO WHTepHpEeTUPOBAThH CMBICI
JONIOJIHUTEIBHBIX YWIEHOB B Pa3INYHBIX NPUOIIKeHUAX 3aKkoHa [lebas—Xrokkess?

11. Ancopbuusi Ha MOBEPXHOCTAX TBEpAbIX Ted. Pusmueckas m xuMuueckas ajacopOuus. M3otepMsl
ancop6uuu. M3orepma JIsarmiopa. [onumonekymsipras ancopouus. M3orepma BOT.

12. Hapucyiite IByXKOMIIOHEHTHYIO T-X IuarpaMMy CHCTEMBI XHAKOCTh-IIap, B KOTOPOH HMeeTcs
HEOTpaHWYEHHAsl PacTBOPUMOCTh M oOpasyercs azeorpon mpu x(B)= 0.333. Ha kaxmoit obmactu
auarpaMMbl 0003HaubTe, Kakue (ha3bl HaxomaTcs B paBHoBecuu. Kakue MonekynsipHble 0cOOEHHOCTH
OIIPEAEIISIOT, OYJeT JIM CMECh IBYX KHIKOCTEH NUMETh BHICOKOKHUITIINN MM HU3KOKUIISIIUK azeoTporn?
13. HapucyiiTe IByXKOMIOHEHTHYIO Auarpammy T-X AuarpamMmy CHCTEMbI TBEPIAOC-)KUIKOCThH, B
KoTopoli oOpazyercs coenuHenue ¢Gopmynbl AB2, 1uiaBsineecs WHKOHTPYIHTHO, W TBEpble (ha3bl
HEPaCcTBOPUMBI IPYT B pYTE.

14. Cropoctb xumudeckoil peakuuu. Kunernuyeckoe ypaBHenue. [lopsipok peakunu. VHTerpanbHbe
KHHETUYEeCKHe ypaBHEeHHs 1 peakiuii 0-ro, 1-ro 1 2-ro mopsIKoB.

15. OcHOBHbBIE 0COOEHHOCTH IKCIIEPUMEHTAIBHBIX METOJOB OINPEICICHNS KHHETHUECKUX YPABHEHHM:
METO/1a U30JSILUH U METOJa HauyaJIbHBIX CKOPOCTEH.

16. Briusitaue temneparypbl Ha CKOPOCTh XMMHYECKOH peakiiuu. YpaBHeHUe AppeHuyca, pu3nuecKuii
CMBICIT appPEHHUYCOBCKMX MapaMeTpoB. OmnpenelicHHE SHEPTrUM aKTHBALWU U3 SKCIEPUMEHTAIBHBIX
JAHHBIX.

17. Cnoxuble xumuueckue peakiuu. OOpaTuMble W MapajielibHble PeaKMd. DHEPTrUu aKTHBAIUU
00paTHUMBIX U HapajIeIbHBIX peaKkLni.

18. TlocnenoBarensHble peakunu. KBasucrannonapHoe 1 KBa3UPaBHOBECHOE MPUOIHKEHHUS.

19. Kunermka peakiuii ¢ woHamMu B pactBope. Jnddy3noHHO-KOHTpOIUMpYyEMbIE peaKInu.
Huddy3nonnslii 1 KuHeTHYeCKUil KOoHTposib. KoHcTanta ckopoctu nnu¢(y3HOHHO-KOHTPOIUPYEMOil
peaxkuu.

20. ITonstue xaranuza. OCHOBHBIE XapaKTEPUCTUKHU KaTanu3aropa. Karamms ¢ TOuku 3peHHs] TEOpHH
AKTUBHUPOBAHHOIO KOMILJIEKCAa. | OMOTEHHBIM KaTajau3 W reTeporeHHbld Karanus. lIpencraBienue o6
aKTUBHBIX IeHTpax B Karanu3e. Craguu TreTeporeHHoro karaiausa. KuHeTuka MOHO- U
OMMOJIEKYJISIPHBIX TETEPOTCHHBIX KaTaJUTHYECKUX PEaKIIH.

21. l'anpBannmyeckue nenu W wux TUnbl. [lpoBomHWKE 1-ro M 2-rO poma. DIEKTPOIHBIC PEAKIIUU.
VYpapuenue DJIC ranpBaHUUECKON ENH. JHTANBINS, SHTPOIHS U TemreparypHbii ko dumuent IJ[C.
22. DNexkTpomHOE paBHOBECHE. OIEKTPOAHBIM ToTeHIuan. YpaBHeHue Heprncra. Brusaue
Temneparypbl 1 pH Ha 31eKTpoAHbII TOTEHIHAIL.

23. JIByX- U TpeXdJIEKTPOAHBIE HIIEKTPOXUMHUUECKHE STUCUKH. DIEKTPOIb CPABHEHHS.

24. KonraktHble Mexdas3Hble MoTeHUuanbl. HampsokeHue pazoMkHyToH nend. CTauuoHapHBIA H
paBHOBeCHBIH noreH1uan. HepaBHOBeCHBIE 3IEKTPOIHbIE IIOTEHLIAAIBI.

25. VYaenbHasi 3MEKTPONPOBOJHOCTH PACTBOPOB 3JIEKTPOJIUTOB, €€ 3aBHCUMOCTb OT KOHLIEHTPaLUH
pacTBOpa W TPHUPOIBI pPacTBOpeHHOro BemecTBa. llomBmkHocTH HOHOB. CBsi3b K03 duIMEHTa
nuQQy3nun HOHA € ero MOABMKHOCTBIO. Uncia nmepeHoca HOHOB.

26. Ctaguu >IMEKTPOJHON peakiuu. MaccomepeHoC B AIEKTPOXUMHUYECKON CHCTEME, €T0 JBIKYIIHE
cuibl. BO3MOXHOCTh KOHTPOJISI MHUIpallMM W KOHBEKIMH. 1-i1 u 2-i1 3akoHbl Puka Il MIOCKOTO
JIEKTPOJA.

27. CKOpOCTb JIEKTPOXUMHUYECKON peakiuu. OOmuil U napuuanbHble TOKM PEaKIUU. AKTUBAIIHOHHAS
U KOHLEHTpAalMOHHAs moisgpu3auuu dekTpoxa. OOmee kuHeTndyeckoe ypaBHeHHe. O6macTh
TG PYy3MOHHOTO U KHHETUYECKOTO KOHTPOJISI PEaKIUH.

28. Cragus mepeHoca 3apsfa. B3anmMocBsi3p mapameTpoB MpsMOH M oOpaTHOW peakuuu. CBs3b
KHHETHYECKHX TTapaMeTPOB B 00IacTAX MajbIX U OONBIINX NepeHanpspkeHuil. Ypasaenue Tagens. Tok
oOmeHa. Ypasaenue batnepa-DonbMepa 1s1 KOHCTAHTBI CKOPOCTH T€TEPOTEHHOM 3JIEKTPOXUMHUYECKON
peaxuuu. KoapduuueHt nepenoca, ero BIUSHUE HAa BUJI BOJIBTAMIIEPOTPAMM.



29. OOparumble 3nekrponnbie peakuuu. [Ipenensueiii auddysuonnsiii pexum. YpaBHenue Jlesuua.
Hcnonb3oBaHue BpalllaloIIerocs IUCKOBOIO JIEKTPOAA IJsl ONpPENeNeHUs KUHETUKU 3JIEKTPOAHOM
peaKkuy Ha TPaHMLIe dIEKTPoa/MeKTponuT. YpasHenue Koyrenkoro-JleBuya.

30. ®opmupoBaHuE JBOMHOTO ANIEKTpUYecKoro ciod. OnrncaHre eMKOCTH U TaJeHHs MOTeHIMana Ha
TpaHUIIe SJEKTPOI/ANEKTPONNT B pamkax mozpeneit JDC 0Oe3 ydera crneuudpuueckoil aacopOLMU.
Ocob6ennoctu omucanus JIOC npu crienududeckoii aacopOIvii HOHOB.

31. AncopOrust B 9IEKTPOXUMUYECKUX CUCTEMAaX.
32. Meto/ibl XpOHOAMIEPO- U XPOHOTIOTEHIIMOMETPHH.

33. KynoHomeTpusi u KyJOHOMETpUYECKHI MeToA aHanmuza. 3akoH Papanes u noctossHHas Dapanes.
YcnoBust Ui KyJOHOMETPUHU U KyJIOHOMETpHUECKas sSTUerKa.

34. lluximueckass BoJbTaMIEpoMeTpusa. Bombrammeporpammbsl  0OpaTHMbIX, HEOOpaTUMBIX U
KBa3MOOpaTUMBIX 3JIEKTPOIHBIX MpoLeccoB. YpaBHeHue Panjyica-1lleBunka. 3aBUCMMOCTS IOTEHIHATA
M TOKA IIMKA OT CKOPOCTH PAa3BEPTKU MOTEHIMAJA U1l 0OpaTUMbIX M HEOOPATUMBIX PEaKIH.

35. [puHnUI paboThl METOA KBAPIIEBBIX MUKPOBECOB.

36. Ckanupytomas 3JIeKTpOXUMHYECKass MHUKpOCKomus. CHeKTPO3TEKTPOXUMUYECKHE METOIbI
HCCIICAOBAHMUS.

JlonoHATEIBHBIE BOIPOCHI:

BriBectn ypaBHenne batepa-®donbsmepa ams Toka.

3anucarp ypaBHeHue Paniica-I1lesueka. [loka3are pemienne ais Toka Muka
3anucarb ypaBHeHue [ enaepcona s 1-1 3apsigHOTO AIEeKTposInTa.
BriBectn ypaBHeHne HepHceTa 11 BOZOPOIHOTO 3IIEKTPOJA.

3anucarb ypaBHeHue Tadens, mokazarb 001acTh NPUMEHUMOCTH.

S e D=

3anucarp ypaBHeHHe JleBuya, 00bSICHUTE PU3NUIECKUH CMBICTL.

HpI/IMepBI OK3aMCHAIIMOHHBIX OUIICTOB.

IIpumep 1:

1. TemmoBoit »(dexr xumuueckoir peaknuu. CraHmapTHOe W3MEHEHUE OJHTAIbIHUHA. METObI
OTIpeJIeJICHUs] CTaHJAPTHON SHTAJIBIUKM peakuuu. 3akoH [ecca. 3aBUCHMOCTD SHTAJIBIINU PEAKUUU OT
TEMIIEPaTyphbl.

2. IByX- U TPEX3JIEKTPOJHbIE IIEKTPOXUMUYECKUE sTUCHKU. DIEKTPOJIbl CPABHEHUS.

[Ipumep 2:
1. Kpurepun caMONpOU3BOIBHOCTH MJisi 3aKpbIThIX cucteM. CBoOonmHbele »Hepruun [ubbca u

lenbmroneia, wux Qusuueckuid cmbicn. @DyHaaMeHTanbHOe ypaBHeHWe [uOOca. YcioBus
TEPMOANHAMUYECKOTO PAaBHOBECHS

2. KoutakrtHble MexdasHble moreHUuansl. HampsokeHue pasomkHyTod menu. CTanuOHApHBIA U
paBHOBeCHBIN noreH1an. HepaBHOBeCHBIE 3IEKTPOIHbIE IIOTEHLIAAIBI.

[Ipumep 3:

1. CamoIpou3BOJIbHBIE U HECAMOIIPOM3BOJIbHBIE MPOLECCH. TepMOIMHAMUYECKOE U CTaTHCTUYECKOE
olpeAereHue SHTponuHu. Bropoe Hayano tepmonuHaMuku. OOpaTtumble U HEOOpaTHMBbIE HPOLECCHI.
Hepasencto Knaysuyca. @ynnameHTanbHOE ypaBHEHHE TEPMOANMHAMHUKH.

2. Kynonomerpusi 1 KylOHOMETpHUUECKHH MeTon aHanu3a. 3akoH Papaznes u nocrosHHas Dapanes.
VYcnoBus it KyIOHOMETPUU U KYJIOHOMETPUYECKAs TUehKa.

[Ipumep 4:
1. BuyTpennsist sHeprusi cucrembl. Terutora u pabora. [lepBoe Hayano TepMOIWHAMUKH. TerioBOi
3¢ GEeKT MpHu NOCTOSTHHOM 00BEME U IOCTOSIHHOM JaBJICHUU. TEeII0eMKOCTb.

2. Cragum >neKTpoAHON peakuuu. MaccomepeHoC B 3JEKTPOXMMHUYECKON CHUCTEMe, €ro JBIKYIIHE
cuibl. BO3MOXXHOCTh KOHTpOJISI MUTPAUMM U KOHBEKUUHU. - u 2-U 3akoHbl Puka s MIOCKOTO
3NEKTPO/Ia.

[Tpumep 5:



1. HM3menenume osHeprun Iubbca B XMMHUYecKOM mpouecce. XHUMHUYECKHMH  TOTEHLHA.
OdyHaaMeHTaNbHOE ypaBHEHHE XUMHUYECKOW TepMOAWHAMHUKU. YpaBHeHHe ['nb66ca-/lrorema. YcnoBus
paBHOBeCHsI B XUMHUYECKHUX CHCTeMaX. XUMUYECKHUI MOTEHIIHAI T'a30B.

2. OOparumbie 27eKTpoAHbIe peakiuu. [IpenenbHblil AudQy3noHHbIH pexuM. YpaBHeHue JleBuua.
Hcnonp3oBaHue Bpamaromierocs MUCKOBOTO 3JIEKTPOAA HJIsl ONpPENeNeHUS] KHHETHUKU BIIEKTPOAHOM
peaKuuyu Ha TPaHuIIe IEKTPO/MEKTPOIUT. YpaBHeHue Koyrerkoro-JleBuua.

[Ipumep 6:

1. Monsitue daszer u komnonenTa. PazoBwie nepexoasl. Pa3oBbie paBHOBecHs, npaBmwiio a3 [mobca.
dazoBble qUarpaMMbl OTHOKOMIIOHEHTHBIX cucTeM. YpaBHeHue Knaitnepona-Kiaysuyca.

2. Kuneruka mepeHoca 3apsiia. YpaBHEHHE BOJIFTAMIIEPHON KPUBOW UIsl OOpaTUMOM BJIEKTPOIHOM
peaxuu.

[Tpumep 7:

1. Xumuueckuid moreHHan pacTBOpoB. CrocoObl KOJMYECTBEHHOTO BBIPAKEHHUS COCTaBa PacTBOPOB.
UneanvHble, npeenbHO pa3baBiIeHHbIE U peallbHbie pacTBOPHI. [loHATHE aKTUBHOCTH. XHMHUYECKHUI
[TOTEHIIAJI HOHOB B PACTBOPE.

2. VYhenpHas 3JEKTPOIIPOBOJHOCTb PAaCTBOPOB 3JIEKTPOJIUTOB, €€ 3aBUCUMOCTb OT KOHLIEHTPAaLUU
pacTBopa M MPHUPOABI PACTBOPEHHOro BemiecTBa. llomBrmkHOCTH HMOHOB. CBsi3b Ko3(¢uIHEHTa
T Qy3nn KOHA € ero MOJBHKHOCTHIO. Uncia mepeHoca HoHOB.

[Ipumep 8:

1. AncopOrus Ha MOBEPXHOCTSX TBEPABIX Tesl. Du3nueckas U XuMHueckas agcopbums. M3orepmsl
ancop6uuu. M3orepma JIsarmiopa. [oaumonekymsipras ancopouus. M3orepma BOT.

2. CKOpOCTb MEKTPOXUMUIECKOM peakiiuu. OOIKH 1 MapiuaibHble TOKH peakluu. AKTUBAITUOHHAS
KOHLIEHTPAallMOHHAs ~ mojisipu3auuu  3iekrpoga. OOmiee kuHeTHueckoe ypaBHeHue. (OOnactb
TUQPY3MOHHOTO U KHHETHYECKOTO KOHTPOJISI PEaKIHH.

[Ipumep 9:

1. Cropocts xummuueckoi peakunu. Kunermueckoe ypasHenwe. llopsaok peaxiuu. WHTerpaipHbie
KUHETUYECKUE YpaBHEHUS il peakuuid 0-ro, 1-ro u 2-ro nopsakos.

2. luknuueckass BonbTammepoMerpus. BombrammeporpamMmbl  00paTHMBIX, HEOOpATUMBIX |
KBa3n0OpaTHMBIX JIEKTPOIHBIX MporeccoB. YpaBHeHue Panmica-11leBunka. 3aBUCHMOCTh OTEHITUATA
Y TOKa MHKA OT CKOPOCTH Pa3BEPTKH MOTEHIMANA JUIsl 0OPaTUMBIX M HEOOPATHUMBIX PEAKIIHHA.

[Ipumep 10:

1. Ilonarue karanu3a. OCHOBHBIE XapaKTEPUCTHKH Karaiau3aropa. KaTtamus ¢ TOUKM 3peHHs TEOpHH
AKTUBHPOBAHHOIO KOMILJIEKCA. | OMOTEHHBIM KaTajau3 W reTeporeHHbld karanus. lIpencraBienue o6
aKTHBHBIX IEeHTpax B Karanu3e. CraguuM TeTeporeHHoro Karanuza. KuHeTmka MOHO- H
OMMOJIEKYJISIPHBIX TETEPOreHHBIX KaTaTUTHYECKUX PEaKIIH.

2. ®opmupoBaHKE TBOWHOTO MEKTpUUECKOro cios. OmucaHue €MKOCTH M MaJeHUs MOTEHIHaNa Ha
TpaHUIe SJEKTPOI/ANMEKTPONNT B pamkax mozpeneit JIDC 0Oe3 ydera crneumdpuueckoil aacopOLMU.
Ocob6ennoctu ommcanus JIOC npu crienududeckoii aacopOIvu HOHOB.

Kpurepun onennBanus

Onenka ommmuao 10 OammoB — BBICTABISIETCS  CTYACHTY, IIOKa3aBIIeMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAaHUS YYEeOHOHM MpOorpaMMbl AMCHUIUIMHBI, MPOSBISAIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTH UX Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHUH.

Ouenka omm4yHO 9 OamnoB — BBICTABISAETCS  CTY[ACHTY, IIOKa3aBIIEMy BCECTOPOHHME,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3aj]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka oOTIMYHO § Oa/uIOB —  BBICTABISIETCS  CTYIEHTY, IIOKa3aBLIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 3a/1ad, NPaBUIbHOE 00OOCHOBAHHUE MPUHSATBHIX
pELIEeHUH, ¢ HEKOTOPbIMU HEIOUETAMH.



Onenka xopoo 7 6aJijIoB — BBICTABISACTCS CTYACHTY, €CJIM OH TBEPAO 3HACT MaTepuall, FpaMOTHO U MO
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHSTH II0JyUYCHHbIC 3HaHMsS HA IPAKTUKE, HO HEJOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.

Ouenka xopomo 6 6aJIoB — BBICTABIISETCS CTYACHTY, €CIIM OH TBEPAO 3HAET MaTepual, IPaMOTHO H T10
CYILECTBY M3JaraeT ero, yMeeT MPUMEHATh MTOJyYeHHbIE 3HAaHNS Ha MPAKTHKE, HO JOIYCKAEeT B OTBETE
WM B PELIEHUH 3a]jad HEKOTOPble HETOYHOCTH.

Onenka Xopouo 5 6aJijIoB — BBICTABIIAETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAET MaTepuall, IpaMOTHO
U IO CYLIECTBY W3JIaraeT €ro, yMeeT IPUMEHSThH [10JyYCHHbIC 3HaHUs Ha IIPAKTHKE, HO JOIyCKAaeT B
OTBETE WJIH B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.

OreHka YIOBJIETBOPHTENHEHO 4 Oaiia — BBICTABISECTCS CTYACHTY, MOKa3aBIIEeMYy (QparMeHTapHBIN,
Pa3pO3HEHHBIH XapaKTep 3HAHWM HEIOCTaTOYHO MpaBHIbHBIE (OPMYIUPOBKU 0a30BBIX HOHSTUH
HapyUICHUS JOTUYECKON MOCIIENOBATEIbHOCTH B U3JIOKEHUU MTPOTPAMMHOTO Marepualia, HO IPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3zieibl Y4eOHON HPOrpaMMbl, HEOOXOAUMBIE JUIsl JajbHEHIIero o0y4eHus, u
MOKET MMPUMEHSTH TOJTyYSHHBIC 3HAHUS 110 00pa3ily B CTAHJAPTHOW CHTYaIlHH.

OreHka YIOBJIETBOPHTENHEHO 3 Oajia — BBICTABISETCS CTYACHTY, MOKa3aBIIEMYy (QparMeHTapHBIN,
pPa3po3HEHHBIH XapakTep 3HAHWY JOMYCKAIoNIeMy OMHMOKA B (HOPMYITHPOBKAaX 0a30BBIX MOHSLTHH
HapyLICHUS JIOTHYECKOW IOCIEeIOBAaTEeIbHOCTH B M3JIOKEHUH IPOTPaMMHOIO Marepuania, ciabo
BJIaJICET OCHOBHBIMH pa3zielaMH yueOHOH porpaMMbl, HEOOXOAUMBIMH IS IAJIbHEHIEro 00y4YeHUs 1
C TPYAOM MIPUMEHSET MMOTYYCHHBIC 3HAHUS JJaKe B CTAHAAPTHON CHUTYAIIHH.

OneHka HEyAOBIETBOPUTENLHO 2 Oaiia — BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HaeT OOJbIIEH YacTu
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JAOIyCKaeT rpyOble OmHOKH B
(hopMyIIMpPOBKaX OCHOBHBIX IPUHIIUIIOB U HE YMEET UCIOIb30BATh MOIYUYCHHBIC 3HAHUS [P PELICHUU
TUIIOBBIX 3a]ay.

OueHka HEyJIOBJIETBOPHUTENbHO | Gamn — BBICTaBISETCS CTYIACHTY, KOTOPBIi HE 3HA€T OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeilmue omuOKd B (GOPMYIUPOBKaX
0a30BBIX MOHSTUI JUCUUIUIMHBI U BOOOIIE HE MMEET HAaBBIKOB PEIICHMS TUIOBBIX MPAKTHYECKUX
3a/ad.

5. MeTonuueckne MaTepuaIbl, ONpeIesONINe MPoueIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

B ocennem cemectpe npenycmorper nudhepeHunpoBaHHbIi 3aueT (YCTHBIN, KOTOPBIH IPOBOAUTCS IO
BOTIpOCaM MporpaMMbl (B OwiieTe JiBa TeOpeTHdecKux Bompoca). Ompoc mo OWeTy He MOXET
npesbiaTh 60 MUHYT, Ha TOATOTOBKY BhIAEsAETCS HE Oonee 60 MUHYT.

B BecenHeM cemecTpe TIpeAyCMOTPEH YCTHBIH SK3aMeH, IPOBOAUMBIA 1o Owieram. B
9K3aMEHAIlMOHHOM Omiiere 11Ba Borpoca. Onpoc mo OMeTy He AOJDKEH NpeBbluarh 60 MUHYT, BpeMst
HAa MOJITOTOBKY OTBeTa He Oojiee 60 MUHYT.



