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9. Llenu 1 3agayuun y4yeb6HOM ANCLUUNIINHDI:
Llenb n3yyeHus gucumnimHbl 03HAaKOMUTBLCSA C PUINKO-XMMNYECKMMN OCHOBaMM NPOLIECCOB
npeobpa3oBaHNs SHEPTUMN.
OcHoBHbIe 3aga4n Kypca:
- 4aTb OCHOBbI paboTbl COBPEMEHHbLIX MCTOYHMKOB SHEPrnKn, Nnpeobpa3oBaHus U
aKKyMYNMpOBaHMS pasnnyHbIX BUAOB SHEPIUN.

10. MecTo yye6HOM ancumnnuHbl B cTpyktype OOI: YacTb, dhopmupyemas y4acTHUKaMu
obpasoBaTtenbHbIX OTHOLEHUN (BapnaTuBHas) 6noka 51.B.[1B.1

TpeboBaHWs K BXOAHbIM 3HAHWUAM, YMEHUSIM U HaBblkaM: BfageTb OCHOBaMu Teopum
dyHOaMeHTarnbHbIX pa3gernioB XMMUN; CroCOBHOCTLIO MPUMEHATL OCHOBHbIE 3aKOHbI XMMUK MPK
o6CyXaeHnn NoNy4YeHHbIX pe3ynbTaToB, UMETb HaBblKM CaMOCTOSATENbHON 06paboTkn
pe3ynbTaToB U3MepeHui, Heobxoanmble ANs YCTaHOBMNEHUS NPUPOAbI ABIIEHNUS U
onpeerieHns ero KOnmMYecTBEeHHbIX XapakTepUCTUK.

11. MNMnaHupyembie pe3ynbTaTbl 0Oy4YeHUs1 NO AUCLUMUMNIIMHE (3HAHUSA, YMEHUS, HaBbIKK),

COOTHeCeHHble C

nnaHupyeMbiMun

pe3ynbTaTamMM OCBOEHUA obOpasoBaTesnibHOM

nporpamMmmbl (KOMI'IeTeHLWIFlMVI) n MHAUKaTopamMum UX 4OCTUXEHUA:

KomneTteHuma [MnaHupyemble pesynbtaTbl 06y4YeHus

Kon HassaHune

MK-1 | CnocobeH 3HaTb: TeEOpeTU4eckMe OCHOBbI 3MIEKTPOXMMMNYECKON
OCYLLECTBNATb KOHTPOSb | 9HEPrOKOHBEPCUN;
KayecTBa Cbipbs, YyMETb: MNPUMEHSATb 3HaHUS O npuHUMNax paboTbl
KOMMOHEHTOB U COBPEMEHHbIX 3JIEKTPOXMMUYECKUX WUCTOYHUKOB 3HEPruu,
BblMyckaeMomn npeobpasoBaHnss U akKyMyrnmMpoBaHUA pasfnyHbIX BUOOB
NPOAYKLMN XUMUYECKOTO | QHEPIUM MPU PeELLEHUN NpodecCcroHarbHbIX 3aay;
Has3Ha4YeHus, NPOBOAUTL | UMETb HAaBbIKU: WUCMONb30BAHUSA TEOPEeTUYECKNX OCHOB
nacnopTusauuto ANEKTPOXMMUNYECKON IHEProOKOHBEPCUM MNpU peLleHnn
TOBapHOM NpoayKunn AKCNepUMeEHTarnbHbIX 3a4au.

MK-1.1 | BeinonHsiet 3HaTb: TEOpPEeTMYEeCKMe OCHOBbl  3KCMEepUMEHTarbHbIX
CTaHOapTHble onepaumm | METOAOB  U3YYEHUA  MPOLIECCOB  ANEKTPOXMMUYECKOMN
Ha 3HEProkoHBEPCUU
BbICOKOTEXHOMNOMMYECKOM | YMETb:! MCnosb30BaThb TeopeTnyeckue OCHOBbI
obopyaoBaHum ONS | ANEKTPOXMMUYECKOM  SHEProKOHBEPCUW  MPU  pPeLLEeHUmn
XapaKTEPUCTUKN CbIpbsl, | MPpaKTUYECKMX 3agad
NPOMEXYTOYHOM N | BNageTb: OCHOBHbIMW METO4aMM  3NIEKTPOXMMUYECKON
KOHEeYHou NPOAYKUNN | SHEPIOKOHBEPCUUN U aKKyMYMPOBAHUSA SHEPInn
XUMMUYECKOrO
npon3eBoacTBa

MK-1.2 | CocTaBnsieT nNpOTOKOSbl | 3HaTb: OCHOBHbIE WCTOYHMKM HAy4yHOW uWHopMaumm o
NUCNbITAHUN, nacnopTa | NnpuHUmMnNax n MeToaax AMEKTPOXNMUYECKON
XUMUYECKON NPOOYKUUK, | SHEPrOKOHBEPCUU
OTYETbl O BbINOSIHEHHOW | YMETb: aHanusnpoBaTb pesynbTaThl peLleHna
pabote no 3agaHHOM | NPaKTMYEeCKUX 3agay
dopme UMEeTb HaBbIKN: dopMyNMpoBaHUS BbIBOOOB no

MCMoNb30BaHMIO ANEKTPOXNMUNYECKNX

OQHEPIroKOHBEPCMOHHbIX YCTAHOBOK

12. O6beM AUCUMNNUHbI B 3a4eTHbIX eanHuuax/yac. 4 / 144

dopma NpoMeXxyTOYHOM aTTecTauum: 3a4eT




13. TpyAoeMKOCTb NO Buaam y4ebHon paboTbl

TpyaoemMKoCcTb
Bug yuebHow paboTbl Mo cemecTpam
Bcero 3

nekuum 54 54

nabopaTtopHble 54 54

CamocTtosTenbHasi paborta 36 36
dopma NpoMEXYTOYHOM aTTecTaumm - 3a4et

Utoro: 144 144

13.1. CopepxaHue AUCLUNIUHbI

n/n Peanusauus
pasgena
HaumeHoBaHwue pasgena OUCLMNITUHBI C
CopepxaHve pasgena aMcunnimvHbl
ANCUUNNNHBI NMOMOLLIbIO
OHNawvH-Kypca,
OYMK *
1. Nlekuum
1.1 TeopeTunyeckne OCHOBbI ONEKTPOXMMMNYECKME TEXHOMNOTUN ANsl 3KONOrMYECKM
3NEKTPOXUMNYECKOTo ynctoro npeobpasoBaHus aHeprun. NprHUMNbI
npeobpa3oBaHns 3HEPrun NpsiMOro Npeodpa3oBaHNUst IHEPTUMN XUMUYECKNX
peakunii B 9NeKTPUYECKY 3HEPIUI0 B XUMUYECKUX
NCTOYHMKaX Toka. OCHOBHbIE TUMbl XUMNYECKNX
NCTOYHMKOB ToKa (XUT): nepBnYHbIE (ranbBaHM4eckune)
3NEMEHTbI, aKKyMYNATOPbI, TOMMAMBHbBIE 3NIEMEHTHI. MOOK
TepmoaunHamuka XUT. SnekTpogHbIn noTeHuman. «CoBpeMeHHbI
MakcumansHoe HanpsxxeHue. HanpskeHne e XuUMUuyeckune
pa3omMkHyTOW Lenu. Pabo4vee HanpskeHne. NCTOYHUKN
Monsapusauus B8 XUT (omnyeckas, TOKa»
3ANEeKTPOXMMMYEcKas, KOHLEHTPaLNOHHas). https://mooc.v
BonbTamnepHas xapaktepuctmka XUT. su.ru/courselvi
1.2 anbBaHUYeckne anemMeHTbl | NepBuYHbIE COMeBblE U LUEMOYHbIE UCTOYHMKU ToKa. | ew.php?id=2
OnekTpoxumMuyeckne 1 Apyrve uUanKo-xmmmyeckme
npoueccel. MapraHueBo-LUUHKOBLIN conesoit anemeHT. | YOMK
MapraHUeBO-UMHKOBbIA ~ 3NEMEHT € LLENOYHbIM | «XUMUYeckme
anektponutoM. [anbBaHW4eckMe  9MNeMeHTbl  C | UCTOYHUKU
LUMHKOBbIM  aHoAOM. JIMTueBble  ranbBaHW4Yeckue | ToKa»
aneMeHTbI C TBEepAbIM U XUAKUM KaTogoMm. PesepBHble | https://edu.vsu
XUT. MeTtann-so3gyLuHble aneKkTpoxumMmu4yeckme | .ru/courselvie
TEXHOIOMMW. JnekTpoxMMuyeckne npouecchl. LinHk- | w.php?id=990
BO3AYLWHbIE 3MIEMEHTbI C LUENOYHbIM 3reKTponuToMm. | 3
AnNIOMUHUN-BO3AYLUHbIE 3NEeMEHTbl C CONeBbiIM U
LLeMNOYHbIM 3NEKTPONIUTOM. MarHuii-8o3ayLHbIN
3NeMeHTbl C COMeBbIM  3NEeKTPoONuUTOM.  JluTuin-
BO34YyLIHas TEXHOMOMMS.
1.3 AKKYyMYynaTopbl CBUWHLOBO-KUCMOTHbIN akkymynsatop. TepmoauHamuka

MNo6o4Hble
KoMnoHeHTbI
o6cnyxmBaHus.

3MNEKTPOXUMUYECKMX NnpoLEeccoB.
npoLecchl. Monspusauyus.
aKKymynsitopa. OcobeHHoCTH
MepepaboTka akkyMynsaTOPHOro noma.
Hukenb-metannrngpnaHbsle aKKyMyIAaTOpbI.
OnekTpoxumunyeckne  npoueccol. [lepesapsg wu
rnyookun paspsag. TepmoanHamuka rugpuga metanna
Ha aHopge. KpuBble 3apspa/paspsga. OcobeHHoCTH
TBepAOda3HbIX MPOLECCOB Ha KaTode. DNEKTPONUT.
JINTUA-NOHHbIE  aKKYMYNSATOPbLI.  QNEKTPOXMMUYecKue
npouecchbl. WHTepkanauus. AKTUBHble MaTepuansbl
aHoda M kKatoga. BombTamnepHble XapaKTepUCTUKW.
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OcobeHHOCTHM 3apsaga u paspsaa.

AKKYMynATOpbl  Ans  KpyNMHOMAacLWTabHOro XpaHeHus
sHeprun.  XXunagkomeTannuMyeckne — akKymynsiTopbl.
Cuctema HaTpuii-cepa. OneKTpoxXnuMmnyeckune
npouecckl. MpoToyHble akkymynsTopbl. BaHaaveBble
peqokc-6atapen. INEKTPOXUMWUYECKME  NPOLECCHI.
AnekTpoabl. IOHOOOMEHHbIE MeMOpPaHbl. DNEKTPONNT.

1.4 OneKkTpoxnMmnyeckme MpyHUMN OEencTBus 3NEKTPUYECKOro KOoHOEeHcaTopa.
CcynepkoHaeHcaTopbl EmkocTb. OneKkTpoxummyeckmne KOHAeHcaTopbl
(noHncTopsl). WMpaeanbHble unoHUCTOpbl. [MBpuaHble
noHuctopsbl. lNceBookoHaeHcaTopbl. [1BOMHOCMOWHbIE

CYNEepPKOHAEHCATOPbI Y aKKyMYNATOPbI: CPABHEHME.
1.5 BooopoaHas sHepreTuka. Mponssoacteo Bogopoda. Pudopmunr. [lapoas

TonnuBHbIE 3NEMEHTDI

KOHBepcusl. YacTuuHoe okucneHue. ABTOTEPMUYECKUIA
pucpopmuHr. Masmndukauna. AHaspobHoe pasnoxeHue.
Onektponu3 BoAbl. TepMOAMHaMuWKa W KUMHEeTuWKa.
LLlenoyHon anekTponua3 MeMOpaHHbIA 3NEeKTPONN3.
Cxatue, ounctka n xpaHeHne Bogopoaa. JneKkTponus
BOAbl MOA AaBrneHneM. ONEKTPOXMMUYECKOE CxaTue
Bogopoaa. OnekTpoxuMmnyeckas 3KCTpaKLMsA
Bogopoaa. Ounctka Bogopoda OT OKMCM yrrepogaa.
XpaHeHue Bogopoaa B hopme ruapuaos.

POTOINEKTPOXNMNYECKNI cnocob nonyyeHunsi
Bogopoga. [MpeobGpasoBaHWe COMHEYHOW 3JHEprun B
3MNEeKTPO3HEPTNIO. doToxmmMmmnyeckoe n
HOTOINEKTPOXMMMYECKOE npeobpasoBaHne
COMHeYHon 3Hepruu. Mpouecceol B
nonynpoBOAHNKOBbIX hOTOINEKTPOXNMUYECKNX

anemeHTax. POTO3NEKTPONU3. OHEProkoHBepcUs B
BuokaTanuTUYeCcKMx cuctemax.

TepmoaMHaMMKa U KMHETUKa TOMMMBHbIX 31EMEHTOB
(T3). MpuHumnbl pabotel T3. [peumywectBa u
HeJoCTaTKW. HanpsbkeHwe TOMMMBHOMO  dfeMeHTa.

AKTMBaLMOHHOE nepeHanpsikeHue. Omuueckue
noTtepwm. KoHueHTpaLumoHHas nonsipmsaums.
BonbTamnepHas xapakTepuctuka.

TBepaononumepHsblie TOMMMBHbIE SMEeMEHTHI.

OneKkTpoOXMMUYeckMe MnpoLecchl.  JnekTpokaTanua.
Onektpoabl. MembpaHa. Mpon3BoanTENbHOCTb.
TonnueBHbIE 3NEMEHTbI NMPSAMOro OKUCIIEHWUST XUOKOro
TonnuMBa.  MeTaHONbHLIN  TOMMMBHBIA  3MNEMEHT.
OcobeHHoCTH 3NEeKTPOOKUCIEHMS MeTaHona.
MeMOpaHHbIN aneKkTpodHbIn y3en. MNonspu3aunoHHas
KpvBasi.

TBEepaooKCHMaHbIE TONMMBHbIE 3NIEMEHTBI.
OneKkTpoxnMmnyeckme peakuumu. TeBepapble
3NEKTPONNTDI. MexaHn3mbl
3NEKTPONPOBOAHOCTU. ONEKTPOAbI.
MponsBoanTENbHOCTb.

PacnnaeHble kapboOHATHbIE TOMJIMBHBLIE 3IIEMEHTHI.
AnekTpoxnmmuyeckme npoueccbl. Matepuansl aHoga 1
KaTopaa. OneKkTponuT. MeTtannokepamuyeckas
maTpuua. Pacnnassbl. BonbTamnepHas
xapakrepucTuka. NpenmyLiecTsa 1 HeJoCTaTKu.

Knaccuyeckue [ HecTaHOapTHbIe TOMNMBHbIE

3MNeMeHTHbl. ®dochopHO-KUCTOTHBIE TOMNNUBHbIE
anemeHTbl. UlenoyHble  TOMMUBHbIE  3MEMEHTLI.
Buonoruueckne TOMNMNMBHbIE 3NEMEHTHI.
BeamembpaHHble TOMNUBHbIE 3MNEMEHTHI.
OpHokamepHble TBEPOOOKCUIHbIE TOMNNUBHbIE
3MNeMeHTHbI. BeckamepHble TBEPOOOKCUAHbIE

TOMJMMBHbIE 3JTIEMEHTLI. TBepﬂ,OOKCI/Iﬂ,HbIe TOonnmBHLbIE
ANneMeHTbl C XXUAKMM ONMTOBAHHbIM aHOOM.
OKOMOrMYHOCTb TOMMMBHLIX 3NIEMEHTOB. Bonopo,q n

MOOK
«CoBpEeMEHHbI
€ XMMUYeckue
NCTOYHMKU
TOKa»

https://mooc.v
su.ru/course/vi

ew.php?id=2

YOMK
«XnmMmmnyeckme
NCTOYHUKKN
ToKa»
https://edu.vsu
.ru/coursel/vie
w.php?id=990
3
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rnobansHoe noTenrneHue. Pornb TOMMNUBHbIX
3MeMeHToB B N3MEHEHUN KnumarTa.
OnNeKTPOXMMUYECKME TEXHONMOTMU U 3arpsi3HeHue
OKpY)KatoLLlen cpebl.

2. NpakTnyeckme 3aHATUA

He NpeAyCcMOTPeHb! y4eBHbIM NaHoM

3. llabopaTopHble 3aHATUSA

3.1 TeopeTnyeckne OCHOBBI Onpenenexve TEPMOAUHAMUYECKNX KOHCTaHT
3MNEKTPOXUMMUYECKOTO paBHOBECUS

npeobpasoBaHns 3HePrum OKMCIUTENbHO-BOCCTAHOBUTESBbHBIX peakuui B
TBEPAbIX SNeKTponmTax

OnpepeneHue npegensHon MOMNSIPHON
ANEKTPONpPOBOAHOCTU CUJTbHOIO 3NeKTponTa
OnpepgeneHne u4ncen nepeHoca WOHOB METOAOM
OBWXYLLIEACH rpaHuLbl

OnpepgeneHne u4ncen nepeHoca WOHOB METOAOM

mTtTopda MOOK

3.2 lanbBaHuYeckue anemMeHTbl | Peanusauma anektpoga | poga W onpegeneHune | «CoBpeMeHHbI
CTaHOapTHOro noTeHumana e XMMuyeckune
Peanuzauna anektpoga Il poga v onpeneneHne ero | UCTOYHUKK
CTaHOapTHOro noTeHumana TOKa»
Peanusauus OKUCNUTENbHO-BOCCTaHOBUTENBHOTO | https://mooc.v
anekTpoga W onpedeneHne ero  craHaapTHoro | su.ru/courselvi
noTteHuunana ew.php?id=2

HanpsixeHne xumudeckmx uenemn
NamepeHre HanpspkeHus KOHUEeHTpauumoHHon ueru u | YOMK

onpegenenve andgysmMoHHOro noTeHumana «XnMunyeckme
3.3 AKKYMynaTopbl WcnbiTaHue LLenoYHoro akkymynsitopa NCTOYHMKN
Wccneposarne ANEKTPUNYECKMX XapakTepucTuk | Toka»
CBUHLIOBbIX aKKYMYIIATOPOB https://edu.vsu
3.4 JnekTpoxnuMmyeckme M3mepeHue emKoCcTU ABOWHOIO arnekTpudeckoro criosi | -fu/courselvie
cynepKoHaeHcaTopsl Ha TBEpAOM anekTpode npu  nomowm  MocTa | W.php?id=990
nepeMeHHOro Toka 3

MonyyeHne ranbBaHOCTATUYECKOW KPUBOWM 3apsiKeHus
Pt(Pt)-anekTpona B CEpHON KUCIOTE
M3yyeHne BnusiHMA cocTaBa pacTBopa Ha KpuBble

3apskeHus NNaTMHUPOBAHHOIO nnaTMHOBOrO
anekTpoga
3.5 BogopoaHas aHepreTuka. [[a30BbIV BOOOPOOHbLIV 3NEKTPOA
TonnueHbIe aNEMeHTbI ONeKTponu3 BOAHbLIX paCTBOPOB 3MEKTPONINTOB

13.2. Tembl (pa3aensl) AUCUUNNUHBI U BUAbI 3aHATUI

Bugbl 3aHaTun (YacoB)
Ne HanmeHoBaHue TemMbl CamMocTosTenLhas
n/n (pasgena) gucumnimHbl Jlekumm | MNpaktndeckne | JlabopaTopHbie pa6oTa Bcero
TeopeTnyeckme OCHOBbI
1 3NEKTPOXUMNYECKOTO 14 - 14 8 36
npeobpasoBaHnsi SHEPTK
2 "anbBaHNYECKME ANEMEHTHI 12 - 12 10 34
AKKYyMynaTopbl 10 - 10 8 28
OnekTpoxmmMmmyeckme 6 i 6 4 16
CyNnepKOHOEHCaTOopb!
5 BooopoaHas aHepreTuka. 12 i 12 6 30
TonnuneHbIE 3NEMEHTDI
Utoro: 54 0 54 36 144

14. MeToaunyeckue ykasaHus Ansi obyyarowmxcs no 0CBOEHUIO AUCLMNIIUHBI
PaboTa ¢ koHCnekTaMun nekuun, Npe3eHTauMoHHbIM MaTepuarnomMm, BbinornHeHne nabopaTopHbIX
3aflaHvi, 3afjaHnn TeKyLlen aTTecTauunm.
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Mpu peanusaumm ANCUUNINHBI C UCNOSNb30BaHMEM ANCTAHUMOHHbBIX 06pa3oBaTenbHbIX
TEXHOSOrM NCNOMb3YTCA MHCTPYMEHTbI 3NEKTPOHHON MHAPOPMAaLMOHHO-06pa3oBaTenbHOM
cpeabl BI'Y «9nektpoHHbIn yHuBepcuteT BI'Y» (https://edu.vsu.ru) n/unm “MOOK BI'Y”
(https://mooc.vsu.ru), cepsucel BuaeokoHdepeHunn (BigBlueButton, Zoom, Discord u ap.),
9NEKTPOHHAas NoYTa, MecceHXXepbl U COLICETH.

15. lMepeyeHb OCHOBHOM WU [OMNONMHUTENbLHOW nUTepaTypbl, PECyYypCOB WHTEpPHeT,
Heo6X0ANMbIX ANA OCBOEHUA OUCLUUNNUHDI

a) ocHoBHas nuTepartypa:
Ne n/n MCTOYHMK

1 KosagepoB O.A. CoBpeMEHHbIE XUMUYECKME NCTOYHMKMN TOKA : y4ebHoe nocobue / O. A.
Kosagepos, A. B. BeegeHckuin.— CaHkt-INeTepbypr ; Mockea : JlaHb, 2016.— 132 c.

6) pononHUTEeNbLHas nuTeparypa:

Ne n/n McToYHMK

HamackuH b.5. 3nekTpoxmmus : [yuebHoe nocobue ans ctyq., obyy. No HanpaBAEeHUO NOArOT.
2 "Xumusa"] / b.6. OamackuH, O. A. MNeTtpun, I'. A. UnpnmHa .— U3g. 3-e, ncnp. — CaHkT-
Metepbypr [v gp.] : Jlawb, 2015 .— 670 ¢

HamacknH Bb.B. OCHOBbI TEOPETMYECKON ANEKTPOXUMNY : y4eb. nocobure Ans cTya. XMMuy.

3 cneu. By3oB / b.6. JamackuH, O.A. MeTtpun .— M. : Bbiclias wkona, 1978 .— 238 c.

4 HamackuH b.5. BBegeHne B aneKTpOXMMUYECKYIO KUHETUKY : y4eb. nocobure and cryq. Xum.
cneud. yH-ToB / B.5. JlamackuH, O.A. MNetpuin .— M. : Bbiclias wkona, 1983 .— 399 c.
Baroukun B.C. OcHoBbl anektpoxumunm / B.C Baroukuin. — M. : Xumus, 1988 .— 399 c.

6 PotunHsaH A.J1. TeopeTtuyeckas anektpoxmmus / A. J1. PotuHsH, K. . TuxoHos, W. A. WowwnHa.
— J1. : Xumus, 1981 .— 422 c.

7 Mamainos H.A. Onektpoxmmus pactesopos / H.A. amaiinos .— 3-e u3g., ucnpas .— M. :
Xumug, 1976 .— 488c.

8 Hukonbckuin B.IN. MoHocenekTuBHble anektpoapl / B.1. Hukonbckun, E.A. Mateposa .— J1. :

Xumms. JleHuHrp. ota-Hue, 1980 .— 239 c.

9 WaTanos A.A. MpakTukym no dusnyeckon xummm : y4eb. nocobue ans cTyg. XMMu4. U XUMUKO-
TexHon. cneu. By3oB / A.A. Watanos, N.K. Mapuwakos .— M. : Beicwas wkona, 1975 .— 284 c.
MpakTuKym No anekTpoxmmuu : y4eb. nocobue ansg xmmud. cney. By3os / b.b. [lamackuH [n
ap.]. — M. : Beicw.wk., 1991 .— 287 c.

MoTeHunomeTpua. Y.4: MNpaktukym no crneymanbHocTn 011000- Xummsa / cocTt.: A.B.
BeegeHckun [n gap.]. — 2003 .— 79 c. (Ne 720).

C6opHuK 3agay N0 TeopeTUYECKOn INeKTPoxXmmMum : y4eb. nocobue ang ctyd. By3oB, oby4. no
12 cney. "TexHonorns anekTpoxuMmmyeckmx npomssoacts” / nog pea. .M. Kykosza .— M. :
Bbicwas wkona, 1982 .— 159 c.

C60opHMK NpMMepPOB 1 3agad Mo anekTpoxmmum : yuebHoe nocobue / coct.: A.B. BBegeHckum [u

10

11

13 ap.] .— BopoHex : ML By, 2010. - Y. 3: PaBHOBECHbIE 9N1EKTPOAHbIE CUCTEMbI .— 66 C.
14 KpaTkun cnpaBoYHUK husmnko-xummyeckmx senuudnH / nog pea. A.A. Paesgensa, AW,

MoHomapesor . — M. : Bepbym-M, 2008 .— 230 c.

Hobow [l. DneKTpoXnMmmnyeckme KOHCTaHThI : cnpaBs. Ans anekTpoxumukos / [1. Jo6ow. — M. :
15

Mwup, 1980 .— 364 c.

CnpaBo4Huk no anektpoxumun / noa ped. A.M. CyxotuHa .— J1. : Xumug . JIeHUHrp. oTa-Hue,
16

1981 .— 486 c.
17 XnMuyeckme UCTOYHMKU TOKa : cnpaBoyHuk / nog pea. H.B. KoposuHa, A.M. CkyHanHa .— M. :

N3n-Bo MOU, 2003 .— 739 c.

KopoBuH H.B. Gnektpoxnmmyeckasn aHepretuka / H.B. KopoBuH .— M. : QHeproaTommnsgar,
18

1991.— 263 c.
19 Mneckos KO.B. ®oToanekTpoxnmmnyeckoe npeobpasoBaHne conHe4vHon sHeprim / HO.B.

MneckoB. — M. : Xumus, 1990. — 174 c.

HastsH O.K. MNpobnema HenocpeacTBEHHOTO NPeBpPAaLLEHNS XMMWUYECKON 3Heprun Tonnuea B
20 anektpuyeckyto / O.K. OaBTsaH ; AH CCCP. SHepretudeckuii MH-T um. .M. KpxuxxaHoBCKOro
— M. ; I1. : N3g-8o0 AH CCCP, 1947 .— 142 c.

MeToamnyeckune ykasaHus K Kypcy "OKONOrm4eckn YNCTble MCTOYHUKM SHeprum” no pasgeny
21 "TonnueHble anemeHThl" / cocT. O.A. Kosagepos. — BopoHex : UTML], BI'Y, 2009.
URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m09-76.pdf

B) MHCpOPMAaLIMOHHbIE 3MEKTPOHHO-006pa3oBaTeNbHbIE pecypchl (ouUmnanbHble PECYPChl UHTEPHET):
| 22 | www.lib.vsu.ru — 3HE BIY
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23 MOOK «CoBpeMeHHble XMMUYECKNE UCTOYHUKM ToKkay https://mooc.vsu.ru/courselview.php?id=2
24 YIMK «Xummnyeckne NCcTodHnkn Toka» https://edu.vsu.ru/course/view.php?id=9903

16. lMepeyeHb y4ebOHO-meTOAMYECKOro obGecneyvyeHUs ANA CaMOCTOATENbHOM pPaboTbl
(yyebHo-memoduyeckue pekomeHOayuu, nocobus, 3adayHuKu, MemoOu4YecKue yKa3aHusi 0 BbIMOHEHUIO
rnpakmu4yeckux (KOHmMposbHbix) pabom u dp.)

Ne n/n McTouHuK

KnHeTuka XMMMYEeCKUX N 3NEKTPOXUMNYECKUX MPOLLECCOB. 3NEKTPONPOBOAHOCTL : NPAKTUKYM MO

1 crew. 011000- Xumus / Coct.: A.B. BeeageHckui [u ap.] — Bopownex : JTIOI BI'Y, 2003. -

Y.2.— 82 c.(Ne 648). — URL:http://www.lib.vsu.ru/elib/texts/method/vsu/jan04053.pdf>.
PaBHOBeCHbIe anekTpoaHble cucTeMbl. [paHuLa pasaena 3apskeHHbIX has : npakTMkym no cnew,.
011000- Xumus / coct.: A.B. BeegeHckun [u gp.]. — BopoHex, 2003-.

Y. 3/ Cocr.: A.B. BeegeHckun, E.B. bobpuHckas, W.B. MNMpoTtacosa, H.B. Coukasa. — 79 c. : (Ne
719) — <URL:http://lwww.lib.vsu.ru/elib/texts/method/vsu/jan04059.pdf>.

COOopHMK NpUMepPOB 1 3afad No ANeKTpoxmmmnn ; y4ed. nocodbue / coct.: A.B. BBegeHckun [n ap.]
3 .— Boponex : UIML BI'Y, 2010. - Y. 1: PaBHOBECHbIE€ NPOLIECCHI B pacTBOpax 3MeKTpoNnMToB .—
39 c. <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m10-03.pdf>.

COOopHMK NpUMepoB 1 3agad No anekTpoxummnn ; y4ed. nocodbue / coct.: A.B. BeegeHckuin, C.A.

4 KanyxuHa, T.A. KpaByeHko [u ap.] . — Boponex : UIML BI'Y, 2010. - Y. 2: OHHbI TpaHCnopT.
KynoHomeTtpus .— 60 c¢. <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m10-04.pdf>.

Epemun B.B. 3agayHuk no dmsmnyeckon xumum / B.B. EpemuH [u gp.] — M. : Ok3ameH, 2003. — 318

5

C.

JTaboewuu, J1. 3agaun no dusunyeckor xumnn ¢ peweHunsimm / nog pea. 0. B. dununnosa .— M. :
6

Mwup, 1972 .— 442 c.
7 dusnyeckasn xumus B Bonpocax u oreetax: KnHetuka. dnektpoxumus : y4eb. nocobune ans cTya.

xuMm. cney. yH-ToB / E.M. KysHeuoBa [n ap.]. — M. : N3g-8o MI'Y, 1981 .— 264 c.

17. UHcpopMaLMOHHbIE TEXHONOMMU, UCTNOoSb3yeMble ANA peanu3auum y4yebHoun
AUCUMNIINHBLI, BKNOYasa nporpaMmmMHoe obecneyeHme 1 MHPOpPMaLUOHHO-CNpPaBoO4HbIe
cucrtembl (Npu Heo6XxO0ANMMOCTH)

MNpn peanusaumm y4eBHOM AUCUMNIIUHBI  MCMONb3YKTCA 3MNEMEHTbl 3NIEKTPOHHOrO O0yyYeHus K
pasnuyHble  AUCTaHUMOHHble  oObpasoBaTenbHble  TexHonoruv, nossonswowmne  obecneymBaTb
onocpefoBaHHOe B3ammogencTesne (Ha paccTosiHMM) npenogaBaTtenen n obyyatolmMxcs, BKYas
WHCTPYMEHTbI  ANIEKTPOHHOW  MHAOPMaLMOHHO-0OpasoBaTenbHon cpeabl  BIY  «OneKTpoHHLIN
yHusepcuter BIY» (https://edu.vsu.ru) w/vnn “MOOK BI'Y” (https://mooc.vsu.ru), npoBegeHve
BebvHapoB, BWAEOKOHMEpeHUMn (B TOM 4ucne ¢ npumeHeHvem cepsucoB Zoom, Discord n gp.),
B3aUMOZENCTBMNE B COLICETAX, MOCPEACTBOM 3/1EKTPOHHONM NOYTbI, MECCEHAKEPOB.

18. MaTepnanbHO-TEXHU4YECKOEe obecneyeHme ANCLUMUNSIUHDI:

YcTaHOBKM AN onpedeneHnss arneKkTpomnpoBOAHOCTU; YYEOHbI KOMMMNEeKe «XUMUs»; MOHOMEPDI,
TEepMoCTaTbl, NOTEHUMOCTaThbl, 3NEeKTPOoAbl,  SNEKTPOXUMUYECKME  AYENKW,  MyNbTUMEAUNHOE
obopyaoBaHue.

19. OueHo4HbIe cpeacTBa AN NPOBeAEHUA TEKYLWEeNn U NPOMEXYTOYHOM aTTecTauun

HavnmeHoBaHue WHankaTop(bl)
Ne KomneTeH
pasgena OQUCLUUNUHLI OOCTUXEHNA OueHouHble cpeacTBa
n/n ums(un)
(moayns) KOMMeTeHUmMmn
TeopeTunyeckne OCHOBbI
3NEKTPOXUMUNYECKOro : KoHTponbHas
1. NpeoGpazosaHus MK-1.1 paGota KoHTponbHas paboTa
3Hepruu
ManbBaHM4eckne KoHTponbHas
aneMeHTbl MK-1.1 pa60Ta,
2. AK-1.2 NaGopaTopHas KoHTponbHag pabota, NabopatopHasa paboTa
paboTa
AKKyMynaTOpbI KoHTponbHas
3 Mk-1.1 pabora, KoHTponbHas paborta, JllabopatopHas pabota
) MK-1.2 JTabopaTtopHas ’
paboTta
4. OneKTpPOXMMn4eckme MK-1.1 KoHTponbHas KoHTponbHas paboTa, JllaGopatopHas paboTa
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HanmeHoBaHve UHamnkaTop(bl)
Ne KomneTteH
/n pasgena OQuCUUMNnHLI wsi(v) OOCTUXEHNSI OueHouHble cpeacTBa
(mogyns) H KoMMNeTeHuumn
cynepKoHgeHcaTopsbl MK-1.2 paborTa,
JlabopaTopHas
paboTta
BogopoaHas KoHTponbHas
5. aHepreTuka. TonnmeHbie MK-1.1 pabora, KoHTponbHasi pabota, llaGopaTopHas paGoTa
3rIeMeHTbI MK-1.2 JlabopaTopHas
paboTta
lNpomexyTodHasa aTTectaums
hopMa KOHTPOMS — [MepeyeHb BONPOCOB K 3a4eTy

20. TunoBble OLEHOYHbIe CcpeAcTBa M MeToAuYEcKMe MaTepuanbl, onpegensiowme
npoueaypbl OLleHUBaHUA

TeKywnit KOHTPOJIb yCNeBaeMOoCTH

KoHTponbHasa paboTa

BapuaHT 1

3apgaHue 1. BcTtaBbTe nponyweHHble crnoBa: «AKKYMYNATOP — XUMWYECKUA WCTOYHWUK TOKa
(oQHOpPa30BOro, MHOropasoBoro) AENCTBUSA, COAEPXKUT (HEOrpaHMYEHHOe, OrpaHMYeHHOe) KONMMYecTBO
peareHToB, KoTopble (0bpaTtumo, HeobpaTumo) NoTpebnsTca B xoAe (3apsga, nepesapsifa, pa3psiaa),
NO3TOMY YCTPOWNCTBO (HE MOXET ObITb, MOXET ObITb) MCMNONBb30BAHO NMOBTOPHOY.

3apaHve 2. BctaBbTe nponyLleHHble croBa: « PaBHOBECHOE HanpsbkeHUe 3MeKTPOXUMUYECKOro
anemMeHTa paBHO (CymMe, NpPOU3BEOEeHWN, pPa3HOCTH) KaTogHOrO W aHOOHOrO pPaBHOBECHbLIX
NOTEHLManoBy.

3apaHne 3. BcraBbTe nponyweHHble cnoBa: «OnekTpod HasbiBaeTcss  (MaearnbHO
AEeNONsiPU30BaHHbIM, MAaeanbHO NoNApM3yembiM), ECNN ero NoTeHUnan octaeTcsi paBHbIM 6eCTOKOBOMY
noTeHumany, Aaxe ecrnv Yyepes Hero NPoTeKaeT ANEKTPUYECKUIN TOK».

3apaHve 4. Kakomy Tuny 9SnekTpogHOW nonsipusaumm oTBevaeT dopma nonsipu3aunoHHON
KpMBOW, NPUBEAEHHOM HA PUCYHKE?

3apaHue 5. MNMycTb anekTpoaHbIA NOoTeHunan megHoro anektpoda paseH 500 mB. Yemy paBHO
PaBHOBECHOE HanpshKEHUEe 3JIEMEHTA, COCTABMNEHHOr0 M3 MeOHOro WM CTaHAapTHOro BOOOPOAHOrO
anekTpoga?

3apaHne 6. CocTaBbTe CXeMy  3NEKTPOXMMWYECKOW  LienM  MapraHueBO-NIMTUEBOro
ranbBaHM4YEeCKOro anemMeHTa.

3apaHve 7. BctaBbTe nponyllieHHble crioBa: «B WenoyHbix MapraHueBO-LMHKOBbLIX 3rieMeHTax
KaTtogHas nonypeakums npotekaeT NPeMMyLLEeCTBEHHO C yvacTMeM (MPOTOHOB, MOMEKySl BOAbl, MOHOB
rmgpokcuna), npu atom obpasyetca  (MnOOH, MnO), a pH anektponuta B nopax katoga
(ymMeHbLUaeTCs, He UBMEHSIETCS, YBENUYMBAETCH)».

3apgaHne 8. BctaBbTe nponyweHHble cnosa: «Wogmg nutus B NUTUA-MOQHOM  3f1EMEHTEe
aBnAeTca (KOMMOHEHTOM BOAHOrO pacTBOpa JNeKTpOnvTa; KOMMOHEHTOM HEBOAHOro pactBopa
9NEKTPONMTa; TBEPAbIM 3NEKTPONINTOM)».

3agaHue 9. YTO CnyXMT akTMBHbIM MaTepuanom aHoda B LUENOYHOM MapraHueBO-LIMHKOBOM
ranbBaHM4YEeCKOM 3rieMeHTe?

BapwuaHT 2



3apaHve 1. BctaBbTe nponyleHHble CrnoBa: «AHOL B XMMWYECKOM MCTOYHMKE TOKa 3apsbKeH
(mMonoxuTenbHo, oTpuLUaTeNbHO), U Ha HEM NPOTEKAET NPOLLECC (BOCCTAHOBNEHUS!, OKUCIIEHMNS)».

3apgaHne 2. BcraBbTe nponywieHHble cnoBa: «[anbBaHUYECKUA 3MEMEHT — XMMWUYECKUI
MCTOYHMK TOKa (MHOropasoBOro, O[HOPa30BOro) OENCTBUSA, COOEPXKUT  (HeorpaHuWYeHHoe,
OrpaHMYEHHOE) KONMMYECTBO peareHToB, KoTopble (0OpaTMmo, HeobGpaTumo) noTpebnawTca B Xoae
(3apsipa, nepesapsga, paspsga), NosSTOMY MNEPBUYHLIN 3fIEMEHT (He MOXEeT ObiTb, MOXET ObliTb)
NCNoNb30BaH MOBTOPHOY.

3apaHve 3. BctaBbTe nponyuwleHHble croBa: «M3-3a nondpusauumn anektpoga peanbHoe
HanpsPKeHne XMMUYECKOro MCTOMHUKA TOKa NpakTudecku Bcerga (bonblue, Yem; Takoe e, Kak; MeHbLue,
4yeMm) npeackasaHHOe TEPMOANHAMUYECKNY .

3apaHue 4. Kakomy Tuny 9nekTpogHoOW nonspusauun oTsevaeT opma nonspusalMoHHON
KpMBOW, NPpUBELEHHON Ha PUCYHKE?
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3agaHue 5. MNycTb anekTpogHbIN NOTeHUMan LMHKOBOMo anekTpoga paseH -600 mB. Yemy paBHO
paBHOBECHOE HanpshKeHWe 3feMeHTa, COCTaBfEHHOro M3 LMHKOBOrO M CTaHAapTHOrO BOOOPOLHOro
anekTpoga?

3apgaHne 6. CocTaBbTe CXeMy 9MEeKTPOXMMUYECKOW LEenu COMeBOoro MapraHueBO-LMHKOBOro
ranbBaHN4YeCKOro afieMeHTa.

3apaHve 7. BcTtaBbTe nponyweHHble cnosa: «B katogHom nonypeakuun B MapraHueBo-
nutMeBoMm anemeHTe obpasyetca Li-Mn,Os — npoaykT npouecca (MHTepkanauun, OenHTepKansaumm)
WOHOB (NNTWS, MapraHua) B KPUCTanSIMYECcKyto pelleTky (OuoKkcuaa mapradua, okevaga nuTus), B Xxoae
KOTOPOro MpoMCXOAUT MOCTEMEHHOEe (YMEHbLUEHMEe, YBenu4eHne)  CTEeNeHUM OKUCIeHUda (nuTus,
MapraHua)».

3apgaHne 8. YTO BXOAUT B COCTaB 9nekTponmMta B COMEBOM  MapraHueBO-LIMHKOBOM
ranbBaHN4YeCKOM 3rieMeHTe?

3agaHve 9. YTO cnyXuT aKkTMBHbIM BeELEeCTBOM KaTtoda B COMIEBOM MapraHueBO-LMHKOBOM
ranbBaHN4YeCKOM 3rieMeHTe?

BapwuaHT 3

3apaHve 1. BcrtaBbTe nponyleHHble crnoa: «Katog B XMMMYECKOM MCTOYHMKE TOKa 3apsiKeH
(oTpuuaTensHO, NOMOXUTENbBHO), U HA HEM NMPOTEKaeT NPOLEeCC (BOCCTAaHOBMEHWS, OKUCNIEHNST)».

3apaHve 2. BctaBbTe MponyLeHHble CnoBa: «XMMUYECKMe UCTOYHWMKU TOKa (MHOrocTyneH4aTo,
HanpsMy) npeobpasyloT (XMMUYECKYHO, SNEKTPUYECKYH0, KUHETUYECKYIO, MOTEHLMArNbHY) 3HEpruio B
(aneKTpryecKyto, KUHETUYECKYHO, NOTEHLMAlbHYI0, XUMUYECKYI) SHEepPruioy.

3apgaHue 3. BctaBbTe nponylleHHble crioBa: «Yepes (ngeanbHO MNONAPU3YEMbIA, naeanbHO
Aenonapn3oBaHHbIN) 3MeKTPo 3NeKTPUYecKnii TOK He npoTekaeT npu niobom noteHumaney.

3agaHve 4. Kakomy Tuny SnekTpogHOW nonspusaumm oTBevaeT dopma nonsipu3aunoHHON
KpVBOW, NpMBEAEHHON Ha PUCYHKe?
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3apgaHue 5. MNoteHunan megHoro anektpoga paseH 500 mB, a noTeHUnan LUMHKOBOro afekTpoaa
paBeH -0.6 B. Yemy paBHO paBHOBECHOE HaMNpPsXKEHWE 3NeMEHTa, COCTAaBIIEHHOINO M3 LMHKOBOIO W
MeOHOro 3neKkTpoaoB?

3apgaHne 6. CocTaBbTE CXEMY 3MIEKTPOXMMWYECKOW LIEMW LLENOYHOr0 MapraHueBO-LMHKOBOro
ranbBaHM4YEeCKOro anemeHTa.

3apaHuve 7. BctaBbTe nponylleHHble cnoBa: «Hanbonee BepoATHO, YTO KaTogHasA nonypeakumns
B CONMEBOM MapraHueBO-LUMHKOBOM 3fieMeHTe npoTekaeT no (TBepAodasHoOMy, XMAKOa3HOMY,
razogasHomy) mexaHuamy nytem anddysnm 3nekTpoHoB M (MPOTOHOB, MOJSEKYNT BOAbl, WMOHOB
rmapokcuna) ¢ NoBepxHOCTM B rMybb (3epHa Auokcmaa MapraHua, ¢asbl MeTaryIM4yeckoro LMHKa,
anekTponura)y.

3apgaHne 8. YTto BXOAUT B COCTaB 9dreKkTponuMta B LWENOYHOM MapraHueBO-LMHKOBOM
ranbBaHM4YeCKOM 3rieMeHTe?

3agaHve 9. YTo cnykuT akTMBHbIM MaTepuanom kKatoga B LENOYHOM MapraHLueBO-LIMHKOBOM
ranbBaHU4YEeCKOM 3rieMeHTe?

BapuaHT 4
3apaHue 1. Bblbepute npaBunbHbin OTBET: «Uudpamm 1 n 4 Ha cxeme TOMNMMBHOIO 3nemMeHTa
0b03HayveHbl cTagun (dnekTpodHasi peakumsi OKUCINEHWs TOMNNMBA; MacCoNepeHOC BOCCTAHOBMUTENS
(Tonnuea); aneKkTpogHas peakumsi BOCCTAHOBIIEHUSA OKUCNUTENS; WOHHBLIN MEepeHOC B 3NEKTPOnuTe;
MaccornepeHoC OKUCNNTENS; MacconepeHoc C y4acTmeM NpoayKTOB peakumm).
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AHog 3neKTponuT Katon
3apanue 2. Kakon Tun nonspusauum otseyaeT ctagnam 1, 2 n 6 (cm. puc. B 3agaHumn 1)?
3apaHue 3.
YKkaxnte Bce cnocobbl CHUKEHWS aKTMBALMOHHBLIX NOTEPb Npy paboTe TONSIMBHOrO 3rieMeHTa:
. IPUHYAMTENbHAsA KOHBEKUMS
. YBENMYEHME LLEPOXOBATOCTN NOBEPXHOCTU 3neKTpoaa
. YBENMYEHNE KOHLIEHTpaLUKN peareHToB
. YBENMYeHne Temneparypbi
. YBENMYEHME INEKTPONPOBOSHOCTUN 3NEKTPONnTa
. NCNONb30BaHWE 3nekTpokaTann3aTopos
. YMEeHbLUEHMEe TONLWMNHBLI 3NIEKTPOAOB M NeKTponuTa
3agaHue 4.
YTo 03HavaeT napameTp "n" B ypaBHeHun AGp 1t = —nFE ?
1. aHeprusa N'mbbca peakumm
2. 4NCNO MOSb ANEKTPOHOB, YHACTBYHOLLNX B peakuum
3. paBHOBECHOE HanpshKeHne ariemeHTa

~NO O WN -



4. yucno dapages

3apaHue 5.

Mcnonb3ys anarpammy 3aBUCMMOCTU CTaHOAPTHOIMO PaBHOBECHOIO HAMpPSPKEHMST TOMSMBHBLIX 3N1IEMEHTOB
OT TemnepaTypbl, OnpefenuTe, Kak WU3MEeHsieTCs 3HTponuAa B YCTpPoWcTBe, paboTarlem Ha
okucneHuu Bogopoaa H. go xupgkon sogbl H,O( )

Temnepartypa (K)
300 400 500 600 700 800 900 100011001200

1.30 =g ——

1.25 4 CH,OH

CraHpgapTHoe
HanpsxeHue
anemeHTa, B

0.95 9

09T T ! 1 T T T 1 3 B
100 200 300 400 S00 600 700 800 900 1000

Temnepatypa (°C)

3apaHue 6.

YKaxute opraHudeckse BeLllecTBa, WCMNOfb3yeMble B HU3KOTEMMEpaTypHbIX TBEPAOMOSIMMEPHbIX
TONSIMBHbIX 3NIEMEHTax

. NanbMUTUHOBAs KMUCMoTa

. MeTaHoBas Kucrorta

. METUNOBLIN CNNPT

. 3TUNOBbLIN CNNPT

. aMWUNOBbIA CNNPT

3agaHue 7.

3anuwunTte ypaBHeHMe Mnonypeakumm, NnpoTekatwen Ha kKaToge MeTaHONMbHOro TOMSIMBHOMO 3fieMeHTa C
memObpaHon Nafion.

3agaHue 8.

Bbibepute npaBunbHbLI OTBET: «B TBEPAOOKCMOHOM TOMIMBHOM 3fIEMEHTE C XXUAKUM OJTOBSHHbLIM
aHO4OM TOMSIMBOM OObIYHO SBMSIETCA (XKMAKOE ONOBO; YrNepoAcoAepKaLlee BEWecTBO; KUCNopos,).
3agaHue 9.

Cxema Kakoro TOMNSIMBHOIO 3rieMeHTa n3obpaykeHa Ha PUCYHKe?

F%

AR WN -~

Uz e _C:’ %
e
<o,
e-
— e- et
= e = CO, 4=

\
| \
AHo'uanek'rnonmKm’o‘El f
=p CO; ==p i
BapuaHTt 5

3apgaHue 1. Bblbepute npaBunbHbin OTBET: «LUudpamm 2 u 5 Ha cxeme TONMMBHOIO 3nemMeHTa
ob03HayeHbl cTagun (dnekTpodHasi peakumsi OKUCINEHWs TOMNMMBA; MacCOMepeHOC BOCCTAHOBMUTENS
(Tonnuea); anekTpogHas peakumsi BOCCTAHOBMIEHUS OKUCMUTENS; WMOHHBIN NEPEHOC B SMEKTPONUTE;
MacconepeHoC OKUCIINTENS; MacCOMepPEHOC C y4acTueM NPOAYKTOB peakumm).



AHoA 3nekTponuT Katon
3apgaHue 2. Kakon Tun nonsipusauumn oteevyaet ctagnam 3 u 5 (cm. puc. B 3agaHum 1)?
3apaHue 3.
YKaxute BCe CNocoObl CHMXXEHNS TPAHCMOPTHbLIX NOTEPb NPU paboTe TONNIMBHOMO 3MeMeHTa:
. IpYHYguTENbHAs KOHBEKLUUS
. YBENMYEHME LLEPOXOBATOCTN NMOBEPXHOCTU 3neKkTpoaa
. YBENMYEHME KOHLIEHTPaLUN peareHToB
. YBENUYEHNE TEMMNepPaTYpbI
. YBENMYEHNE 3NIEKTPONPOBOAHOCTM aNeKTponuTa
. UICNONb30BaHMe 3NeKTpoKaTann3aTopoB
. YMEHbLUEHNE TOMLLNHBI 3NTIEKTPOAOB U SMeKTponuta
3agaHue 4.
Uto o3HavaeT napameTp "E" B ypaBHeHun AGp 1 = —nFE ?
1. aHeprus M'b66ca peakunmn
2. 4MCNO MOJb SMNEKTPOHOB, YYaCTBYIOLLNX B peakumnm
3. paBHOBECHOE HanpsKeHne aremeHTa
4. yncno Papages
3agaHue 5.
Mcnonb3ya anarpammy 3aBUCUMOCTU CTaHOAPTHOrO paBHOBECHOIO HanpsXXeHust TONSIMBHbIX 3NIEMEHTOB
OT TemnepaTypbl, OnpefenuTe, Kak W3MEeHsieTCs 3HTponuA B YCTpPoOWCTBe, paboTarlem Ha
oKkucrneHuu sogopoaa H, ao soaaHoro napa H>O( )
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3apaHue 6.

Kak Ha3blBaeTcs siIBNEHME NPOHUKHOBEHMSI METaHOMNa B MEMOPAaHHbLIN 3MEKTPONUT U €ro NepeMeLLEHNEe
13 aHO4HOWN B KAaTOOHYIO Kamepy?

3apaHve 7.

3anuwunTte ypaBHeHWe Nonypeakuuun, npoTekatLlen Ha aHoge MEeTaHOMbHOro TOMMIMBHOMO 3feMEHTa C
mMembpaHon Nafion.

3apaHue 8.

MoXHO N B KayecTBe 3rIeKTPOAHOro Martepuana B OAHOKaMEpPHOM TBEPAOOKCMAHOM TOMSIMBHOM
anemMeHTe NCNoNb30BaTb MNNATMHY Kak BbICOKOAKTMBHbIV ANeKTpokaTtanutmieckun matepuan? Moyemy?
3apaHue 9.



Kakoli anekTpoa TBepA0OKCMOHOrO TOMMMBHOMO 3NIEMEHTa ykasaH Ha pUcyHke?

BapuaHT 6
3apaHne 1. Bblbepute npaBunbHbi OTBET. «Uudpamm 3 u 6 Ha cxeme TOMIMBHOIO 3NeMeHTa
0603HayeHbl cTagun (3nNeKkTpogHas peakumsi OKUCIEHWS TOMMMBA; MacCOMEpPeHOC BOCCTaHOBUTENS
(Tonnuea); anekTpogHas peakuusi BOCCTAHOBIIEHUS OKUCIUTENS; WMOHHBLIN MEPEHOC B 3NEKTPONUTE;
MacCcOonepeHOC OKUCITUTENS; MAaCCOMEPEHOC C y4acTUEM NPOAYKTOB peakumm).
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SneKkTponut Katoa

3apgaHue 2. Kakor Tun nonspusauum otBeyaeT ctagum 4 (cM. puc. B 3agaHum 1)?
3agaHue 3.

YKkaxuTe Bce cnocobbl CH/XEHUS OMUYECKUX MOTepb Npu paboTe TONMMBHOIO ariemMeHTa:
. MPUHYAMTENbHAsA KOHBEKUMS

. YBENUYEHMeE LLEepoXoBaTOCTM NOBEPXHOCTU areKkTpoaa

. YBENMYEHME KOHLIEHTPaLUKN peareHToB

. yBEnuyeHve Temneparypbl

. YBENMYEHMEe 3NeKTPONpPOBOAHOCTU 3reKTponmuTa

. UCMOrb30BaHWe arekTpokaTann3aTopos

. YMEeHbLUEHWE TOMNWMNHBI 3NEKTPOAO0B U SneKTponuTa

3apaHue 4.

YTo 03HavaeT napameTp " AGp 1" B ypaBHeHun AGp 1t = —nFE ?

1. aHeprusa M'vb6ca peakunmn

2. 4NCNO MOSb ANEKTPOHOB, YYaCTBYHOLLNX B peakunm

3. paBHOBECHOE HarnpshXeHne arnemeHTa

4. yncno Papages

3apaHue 5.

Mcnonb3ya anarpaMmmy 3aBUCUMOCTU CTaHAAPTHOrO PaBHOBECHOIO HanpsXeHWUsi TOMSIMBHbBIX 31EMEHTOB
OT TemnepaTtypbl, oOnpedennTe, Kak W3MEHSAeTCA 3HTponua B YCTpPOWCTBe, paboTawowem Ha
OKMCNEeHUU MeTaHona
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3agaHue 6.
BepHo nn  yTtBepxaeHue:  “"AKTMBAUWOHHbIE

notepu

kaToga

TBEpAONnONIMMEpPHOro TonJIMBHOro arneMeHTa HaMHOro MeHblLle, 4Yem aHoga"?

3agaHue 7.

Yrto CITYXUT 3NEeKTpoJSIMTOM B TBEPAOOMNOJIIMMEPHOM TONMITMBHOM anemeHTe?

3apaHue 8.

BbiGepute npaBunbHble OTBETbHI: «B  TBEpAOOKCUAHOM

(TBEPOONONMMEPHBIN; pacnsiaBHbIN;, KepamMU4eCKU)
obecneynBaloT (rMaPOKCUA-MOHbI; MOHbI TMAPOKCOHUS; MOHbI KUCIOPOAa)».

3agaHue 9.

Kakoli anekTpoz TBepA0OKCMOHOIO TOMMMBHOMO 3N1eMeHTa ykasaH Ha pUcyHke?

BOAOPOAHO-KMCNOPOAHOro

TOM/MBHOM  3MIEMEHTE  MCMOMNb3yeTcs
3MEKTPONUT, 3MEKTPONPOBOAHOCTL KOTOPOro

OnucaHue KpuTepueB M LIKanbl OLEHMBaHUSA KOMMETEHUWN (pe3ynbTaToB OOy4YeHus) npu

TeKyLllen aTrectauum

Tekywlass aTrectaumsi nNpoBoAUTCA B COOTBETCTBMM C [lonoxeHneM O Tekyllen aTrectauuu
obyvawowmxca nNo  nporpaMmaMm  Bbicllero  obpasoBaHus
yHMBepcuTeTa. Tekylasa atrectaums npoBoanTca B oopmMe NMCbMEHHbIX paboT (KOHTponbHasa paboTa).

KpVITepMVI oueHunBaHuA npmBeneHbl HNXe.

BopoHexckoro

rocygapCTtBeHHOro

KOHMpOoJIbHOU pabomei.

YpoBeHb
Kputepun oueHMBaHNs koMneTeHLNni cchopmumpoBaH Llkana oueHok
HOCTMU
KOMMEeTeHLINN
Obyuvarowutica npasunbHO ebirnonHun 6bonee 50 % 3adaHuli lMopozoeniti 3aumeHo
KOHMpoJsibHoU pabomei. YPOBEHb
Obyvarowutics npasunbHO ebinonHUn  mMeHee 50 % 3adaHul - He 3aumeHo




20.2. NMpomexyTo4yHasa aTrecTauus

lMepeyeHb BONpPOCOB K 3a4eTy:
1. OCHOBHBbIE TUMblI XUMUYECKNX UCTOYHMKOB TOKa
2. TepmognHamMuka XMMUYECKMX UCTOYHUKOB TOKa
3. MapraHueBOo-LMHKOBbIA CONEBON ANIEMEHT
4. MapraHueBO-LMHKOBbIN 9NEMEHT C LLEMNOYHbIM 3NEKTPONUTOM
5. lanbBaHWYeckue aneMeHTbl C LIMHKOBbIM aHO40M
6. JluTneBble ranbBaHUYECKNE 3rIEMEHTbI C TBEPAbIM U KUAKUM KaTOAOM
7. UWHK-BO3OYLUHbIE 3NEMEHTHI C LENTOYHbIM SNEKTPONNTOM
8. ANOMUHURN-BO3AYLUHbIE 3NIEMEHThI C CONEBLIM U LLEMOYHbIM SNEKTPONUTOM
9. MarHnin-so3gyLUHbIA 31EMEHThI C CONEBLIM 3f1EKTPOSTIUTOM
10. JInTnn-Bo3agyLLHas TEXHOMOMMA.
11. CBUHUOBO-KUCMNOTHbLIN aKKyMyIsaTop
12. Hukenb-meTannrngapuaHsle akkymynsaTopbl
13. JINTUI-MOHHbIE aKKyMYSSATOPbI
14. XXvgkomeTannuyeckme akkyMynaTopbl
15. MNMpoTo4Hble akkyMynaTopbl
16. ONeKkTpoOXnMmn4ecKmne KoOHgeHcaTopbl (MOHUCTOPbI)
17. MNpouseoacTeo Bogopoaa
18. CxaTune, ouncTKa U XpaHeHne Bogopoaa
19. ®OTO3NEKTPOXMMUYECKNIA CNOCOD nony4veHnst Bogopoda
20. MNpeobpasoBaHne CONMHEYHOW SHEPTUN B NIEKTPOIHEPIUIO
21. TepmogMHaMmKka 1 KUHETUKA TOMSUBHBIX 31EMEHTOB
22. TeepaononnmepHble TONMMBHbBIE 3NTIEMEHTDI.
23. TonnuBHbIE 3NEeMEHTbI NPAMOro OKUCHEHUS XUOKOro Tonnmea
24. TeepAOOKCUOHbIE TOMMMBHBLIE 3NEMEHTDI
25. PacnnaBHble kapboHaTHbIE TOMMAMBHbLIE 3NEMEHTDI
26. DoCchOPHO-KUCIIOTHBIE TOMSIMBHbLIE 3NIEMEHTbI
27. lLlenoyHble TOMfNBHbIE 3f1IEMEHTDI
28. buonornyeckue TONNUBHbBIE 3NIEMEHTDI
29. beamembpaHHble TOMMBHbIE SNTIEMEHTbI
30. OgHokamMepHble TBEPAOOKCUAHBIE TOMMMBHbBIE 3NIEMEHTDI
31. beckamepHble TBEPOOOKCUMAHBIE TONSIMBHbIE 3M1IEMEHTbI
32. TeepAoOKCUaHbIE TOMMMBHBLIE ANIEMEHTLI C XXUOKAM ONOBSHHBbIM aHOL0M
33. neKkTpoxmMmnyeckmne TEXHONOMNN 1 3arpsi3HEHNE OKPY>KatoLLEen cpeabl

OnucaHme KpuTepyveB M LKanbl OLEHMBaHUA KOMMEeTeHUMn (pe3ynbTaTOB OOy4YeHus) npu
NPOMEXYTOYHOMN aTTecTauum

OueHka 3HaHWA, YMEHUA N HaBbIKOB, XapaKTepusyluwas aTanbl (POPMUPOBaAHUSA KOMMNETEHLMN B
pamMKax n3y4yeHust AUCLMNITMHBLI OCYLLLECTBNAETCA B XO4E TEKYLLEN U MPOMEXYTOYHOW aTTecTauun.

TpeboBaHusA NO TeKyLen aTTecTaunm N KPUTEPUM OLEHNBAHUSA NPUBEAEHDI BbILLE.

lMpomexyToyHass aTTecTaunsa nNpoBOAUTCA B COOTBETCTBMM C [lONOXEeHMeM O MNpPOMEXYTOYHON
aTTecTtaumm obyyaroLmnxcs No nporpaMmmam BbicLIEro obpasoBaHus.

KoHTpoOnbHO-n3MeputenbHble MaTepuanbl MPOMEXYTOYHOW aTTecTaumm BKA4YawT B cebs
TeopeTnyeckne BOMPOCHI, MO3BOMSAOLINE OLEHUTb YPOBEHb MOMYYEHHbIX 3HAHWA W CTeneHb
CchOpPMMPOBAHHOCTN YMEHUIN N HABBLIKOB B 0611aCTW 3KONOrMYECKM YNCTbIX MICTOYHUKOB SHEPTUN.

Bunet chopmmpyeTcsa U3 OBYX yKasaHHbIX Bbille BOMNPOCOB, HE CTOSALLNX PSOOM.

YpoBeHb
KpuTepum oueHnBaHnsa KomneTeHuunin ccopmmpoBaH LLikana oueHokK
HOCTHU
KOMMEeTEeHLUWN

Obyyarowutics enadeem meopemu4yecKuMu ocHosamu | BbinonHeHbI ¢ 3aumeHo
371eKMPOXUMUYECKOU 3HEepP20KOHBEpPCUU, criocobeH oueHkou
unmocmpupogame omeem fpuMepamu, akmamu unu  daHHbIMU 3a4meHo
Hay4HbIX uccriedoeaHul, MPUMEHSIMb meopemuyecKue 3HaHusi Ons 3adaHusi
peweHus npakmuyeckux 3aday 8 obnacmu XUMUYECKUX UCMOYHUKO8 mekywed




moka

ammecmauuu.

HocmueHym
nopoz2osnit
ypOBeHb
omeemos o
bunemy

Obyyarowutics OeMoHCcmpupyem ompbI8OYHbIE, hpazMeHmapHbIe
3HaHUs MeopemuYecKUXx OCHO8 ¢hu3uyeckol, KOmmoudHol xumuu u
anekmpoxumuu, 0onyckaem 2pybble OWU6GKU npu MPUMEHEeHUU
meopemuyecKkux 3HaHUl Ornsi peweHuss rfnpakmu4yeckux 3aday 8
obnacmu xumu4yeckoli mepMoOUHaMUKU U XUMUYECKOU KUHeMUKU

He
8bIMOJIHEHBI C
oueHkolU
3a4YmeHo
3adaHusi
mekyuwel

ammecmauuu.

He
docmueHym
rnopoz2ossit

ypOo8eHb
omeemos o
bunemy

He 3aumeHo




