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9. Llenu n 3agayum y4e6HON AUCLMNIIUHDI:
Llenb n3yyeHmsa gucumniamnHbl 03HAKOMUTBCSA C PUBNKO-XMMUYECKMMU OCHOBaMM NPOLIECCOB
npeobpa3oBaHns IHEPTUMN.
OcHoBHble 3agayn Kypca:
- AaTb OCHOBbI paboTbl COBPEMEHHbLIX NCTOYHUKOB SHEPIUN, Npeobpa3oBaHUs U
aKKyMYNMpOBaHWS PasfiMyHbIX BUAOB SHEPIUN.

10. MecTo y4yebHOM AncunnnuHbl B cTpyKkType OOI: YacTtb, hopmmnpyemas yqyacTHUKamm
obpasoBaTtenbHbIX OTHOLWEHW (BapuaTBHas) bnoka 61.B.14B.1

TpeboBaHWs K BXOOHBLIM 3HAHUAM, YMEHUSIM U HaBblKaM: BNnageTb OCHOBaMun Teopum
byHAaMeHTarnbHbIX pa3fgenoB XMMUN; CNOCOBHOCTLIO NPUMEHATH OCHOBHbIE 3aKOHbI XMMUKX NPK
00CY>XOEHMM NOJTYYEHHbIX Pe3yribTaToB, UMETb HaBbIKM CAMOCTOATENbHOM 06paboTKK
pes3ynbTaToB U3MepeHUn, HeobxoanMble AN YCTaHOBEHUS NPUPOoabl ABNEHUS U
onpegerieHns ero KonmyeCcTBEHHbIX XapaKTepUCTUK.

11. MnaHupyembie pe3ynbTaTbl 00yYeHUs1 NO AUCLUMNMUHE (3HAHUSA, YMEHUS, HaBbIKW),
COOTHECEeHHble ¢
nporpamMmbl (KOMNeTeHUUAMMU) U MHAMKATOPaMU UX AOCTUXKEHUA:

nnaHnpyemvbiMn

pe3ynbTaTtamMmn

oCBOeHUA obpasoBaTenbHOMU

Koga HassaHwue Koa(bl) WugmkaTtop(bl) lMnaHupyemble pesynbTaTbl 00y4eHus
KoOMneTeHuunn
3HaTb: TeOopeTMyeckne OCHOBbI
SKCNepuMeHTanbHbIX MeToL0B
Ob6ecneunBaet cbop b A
9 N3yYeHus npoLeccos
Hay4YHO-TEXHMNYECKOWN o
- 3NEKTPOXNMUYECKOM
(Hay4yHON)
CnocobeH 9HEpProkoHBepcun
nHopmauunm, i
NpoOBOANTL J yMeTb: ncnonb3oBaTtb
Heobxoanmon ans
cbop, aHann3 un MK - TeopeTnyeckme OCHOBbI
pelueHns 3agad o
o6paboTky 1.1 3NEKTPOXNMUNYECKOM
nccnenoBaHus,
Hay4HO- 9HEpProKoHBEPCUN NpwU  peLleHnn
- NoCTaBMNEeHHbIX
TEeXHNYECKOM NpakTU4ecKknx sagay
- cneuymanucTtom bonee ]
(Hay4HoWn) BLICOKOI BNnageTb: OCHOBHbIMW MeTogaMu
MHdopMaLmu, 3I1EKTPOXNMUYECKOM
2 KBanudukaumm
MK - | Heobxogmmonm 9HEeprokoHBepcun u
1 | ans pelwwenHns aKKyMynnMpoBaHWNS SHepPrum
3agav 3HaThb: OCHOBHblE  WCTOYHMKU
XUMNYECKON CoctaBnger Hay4YHOW MHdopMaLnn o]
HanpaBneHHOCT aHanuTudeckun o63op | NpmMHUMNax n mMeToaax
n, nnTepaTypHbIX 3NEKTPOXNMUYECKOM
MOCTaBMEHHbIX MCTOYHMKOB NO 9HEepProkoHBepCUm
creunanucTom MK - | 3agaHHOM TemaTuke, yMETb: aHanusupoBaTb
Gornee BbICOKON 1.2 obopMnsaeT OTHETLI O pe3ynbTaTbl peLleHus
KBanudmkaumm BbINOJSTHEHHbIX HAY4YHO- | MPaKTUYeCKNX 3agad

nccnenoBaTeribCKNX
paboTax no 3agaHHOM

dopme

MMEeTb HaBbIKW: hOpMynMpOBaHMS
BbIBOZOB MO MCMOSb30BaHNIO
3MEKTPOXMMUYECKNX
9HEeProKOHBEPCUMOHHbIX YCTaHOBOK

12. O6bemM gucuUnuHbI B 3a4eTHbIX eauHMUax/yac. 4 / 144

dopma NpoMeXXyTOYHOM aTTecTauumn: 3a4eT




13. TpyAOEMKOCTb N0 BUAAM y4e6HOM paboThl

TpyooeMKoCTb
Bug y4ebHom paboThbl Bcero - Mo cemecTpam

nexkuuu 36 36

nabopaTtopHble 36 36

npaktTu4eckme 36 36

CamocrosTensHas paborta 36 36
dopma NpoMeXXYTOHHONM aTTecTaumm - 3a4eT

UToro: 144 144

13.1. CopepxaHne AUCLUUNIUHBI

n/n Peanusauyus
pasgena
HaunmeHoBaHve pasgena OVCUUNMNWHBI C
CopepxaHue pasgena AUCLMNIUHbI
AncumMniinHbI NMOMOLLbIO
OHNalH-Kypca,
QYMK*
1. Nekuun
1.1 TeopequeCKme OCHOBbI 3]'IeKTpOXI/IMI/I'~IeCKI/Ie TEeXHONOormm Anga 3KoJ10rm4eckn
3NEKTPOXUMUNYECKOro yncToro npeobpasoBaHnst aHeprun. MprHUUNGI
npeobpa3oBaHUs 3HepPrnm NpsiMoro nNpeobpasoBaHUst SHEPTUM XUMUYECKMX
peakunii B 3NeKTPUYECKYHO SHEPTMIO B XMMNYECKNX
NCTOYHMKaxX Toka. OCHOBHbIE TUMbl XUMUYECKNX
NCToYHMKOB ToKa (XWUT): nepBuyHbIE (ranbBaHUYECKME)
3MIEMEHTbI, aKKyMYISTOPbl, TONSIMBHbLIE 3JIEMEHTHI. MOOK
TepmoanHamuka XUT. OneKkTpoaHbIN NoTeHLmarn. «CoBpeMEHHBI
MakcumanbHoe HanpshxeHne. HanpskeHme € XMMun4yeckue
pa3oMKHYyTOM Lienu. Pabouee HanpsikeHue. NCTOYHMKN
Monapusaumsa B XUT (omnyeckas, TOKa»
ANEKTPOXUMMYECKasi, KOHLLEHTPaLVOHHas). https://mooc.v
BonbTamnepHas xapakrepuctuka XUT. su.ru/course/vi
1.2 anbBaHn4eckne anemeHTbl | [lepBuUYHbIE coneBble M LENOoYHbleE UCTOYHMKM Toka. | ew.php?id=2
OnekTpoxummyeckne n gpyrme U3NKo-XxumMmyeckmne
npoueccbl. MapraHLeBO-LUMHKOBLIA coneBoi anemeHT. | YOMK
MapraHueBO-LIMHKOBbLIA ~ 3fIEMEHT C  LUEMOYHbIM | «XUMUYecKme
anektponutoM.  [anbBaHW4Yeckne  3NeMeHTbl  C | UCTOYHUKN
UMHKOBbIM  aHodoM. JluTveBble ranbBaHMYecKue | TOKa»
3MNeMeHTbl C TBepAbIM M XUOKUM kaTodoM. PesepBHble | https://edu.vsu
XUT. MeTann-so3ayLuHble anekTpoxumudeckue | .ru/courselvie
TEexXHonormm. JnekTpoxmmmuyeckue npoueccbl. LinHk- | w.php?id=990
BO3AYLUHbIE 3MIEMEHTbI C LUEMNOYHbIM 3MEKTPONUTOM. | 3
AnNIOMUHUN-BO3YLLUHbLIE 3NEeMEHTbl C CONneBbiM W
LLEeNTOYHbIM AMEKTPONNTOM. MarHuii-Bo3ayLHbIN
AfleMEeHTbl C  COneBblM  anekTponutoMm.  Jlutuia-
BO34yLUHAsi TEXHOMOIUS.
1.3 AKKYMynaTopbl CBMWHLOBO-KMCNOTHBIN akKKyMynsaTop. TepMoguHaMmuka

3NEKTPOXUMUNYECKNX NpoLIEeCCOoB. Mo6o4Hble
npoLecchl. Monsapusaums. KoMMNOHEHTbI
akkymynsatopa. OcobeHHocTH obcnyxmBaHus.
MepepaboTka akKyMynsiTOPHOrO fioma.
Hvkenb-meTannrmgpuaHslie aKKyMynsaTopbl.
OnekTpoxumuyeckne  npoueccol.  [lepesapsg u
rnybokuin paspag. TepMmogMHamuka rmapvga Metanna
Ha aHoge. KpuBble 3apsga/paspsiga. OcobeHHocTu
TBepAOda3HbIX MPOLECCOB Ha Katoae. DNeKTponuT.
JINTUA-NOHHbIE  aKKYMYNATOPbI. ONEKTPOXUMUYECKME
npouecchl. WHTepkansauus. AKTMBHblE MaTepuansl
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aHoga w katoga. BomnbTamnepHble XapaKTepUCTUKW.
OcobeHHocTN 3apsifa 1 paspsaa.

AKKYMynaTopbl ANs  KpynHOMaclTabHOro XpaHeHus
aHeprun.  XKugkomeTtannuyeckme  akkyMyrnsiTopbl.
Cuctema HaTpuin-cepa. OnekTpoxummnyeckue
npoueccol. [MpoToyHble akkymynaTopbl. BaHagneBble
penokc-6atapen.  JneKTpoOXMMUYecKMe  MpoLecChl.
Onektpogbl. NoHOOOMeEHHbIE MeMBPaHbl. 3NEKTPOINT.

1.4 OneKTpoxumuyeckmne MpuHUMN [EencTBUA 3NEKTPUYECKOro KoHAeHcaTopa.
cynepkoHaeHcaTopbl EmKoCTb. OnekTpoxXnMmyeckme KoHAeHcaTopbI
(voHucTopbl). WaeanbHble WoHUCTOPLIL. [MBpUAOHbIE
noHuctopsbl. [NceBaokoHaeHcaTopbl. [BOMHOCNONHLIE

CynepKoHAEHCaTOPbI U akKKyMYyNsATOpbl: CpaBHEHUE.
15 BogopoaHas aHepreTuka. Mpounssogctso Bogopoda. Pudopmunr. TMaposas

TonnueHbIE 3NEMEHTHI

KoHBepcus. YacTnyHoe okucrneHue. ABTOTEpMUYECKUiA
pudopMuHr. Masmdumkaumsa. AHaspobHOe pasnoXeHue.
Onektponus BoAbl. TepMOAMHaMMKa W KMHETWKa.
LLlenoyHom anekTponn3 MeMOpaHHbIA 3NEeKTPONn3.
Cxatune, o4ncTKa U XpaHeHne BoAOpOAa. OreKTponus
BOAbl MOA4 AaBrieHneM. JINEeKTPOXUMUYECKoe cxaTtue
BOJopoaa. OnekTpoxnMmnyeckas KCTpaKums
Bogopoaa. Ouuctka Bogopoda OT OKWCK yriepoga.
XpaHeHune Bogopoaa B hopme rmapuaos.

POTOINEKTPOXUMUYECKNIA cnocob nonyyeHuns
Bogopoaa. [lMpeobpasoBaHMe COMHEYHOW 3JHEprun B
AMEKTPOIHEPIUIO. doToxmmmnyeckoe "
HPOTO3NEKTPOXNMUYECKOE npeobpasoBaHue
COMHEYHON 3Hepruu. Mpoueccol B
NonynpoBOAHNKOBbIX HOTOINEKTPOXMMNYECKNX

anemeHTax. PoToanekTponus. OHEprokoHBepcusi B
BuokaTanUTUYECcKMx cucTemax.

TepMoguHamMuka M KMHETMKA TOMSIMBHBIX SNIEMEHTOB
(T3). MpuHumnel pabotel T3. [peumywectea wu
HeLoCTaTKW. HamnpshkeHWe TOMMIMBHOMO  3remeHTa.

AKTMBaLMOHHOE nepeHanpsikeHune. Omunyeckme
noTepm. KoHueHTpaumoHHas nonspusaumsi.
BonbTaMnepHas xapakrepucTuka.

TBepaononMmepHble TOMMMBHbIE 3MEMEHTDI.

OneKTpoOXMMMYECKNE  MNPOLECChbl.  OreKTpoKkaTanms.
Onektpoabl. MembpaHa. NMpon3sognTenbHOCTb.
TonnvBHbIE 3NEeMEHTbl MPAMOrO OKWUCIEHUS XMUOKOro
TonnuBa. MeTaHOMbHbIA  TOMMMBHBLIA  SMIEMEHT.
OcobeHHocTH 3NEKTPOOKUCTIEHUS MeTaHona.
Mem6paHHbI anekTpogHbIi y3en. lNonapusaumoHHas
KpvBasi.

TBepaookcngHble TOMMUBHbIE 3MEMEHTHI.
OrneKTpoxnumMmyeckne peakumm. TeBepAable
3NEKTPONUTLI. MexaHunamsbl
3IEKTPONPOBOAHOCTN. DNEeKTpoabl.
MponsBoanTENbHOCTb.

PacnnaBHble KapOOHaTHblE TOMSIMBHBLIE 3MEMEHTHI.
OnekTpoxummuyeckne npoueccol. MaTepuansl aHoga u
Katoaa. OnekTponur. MeTannokepamuyeckas
MaTtpuua. Pacnnasbl. BonbTamnepHas
xapakrepucTuka. lNpenmyLiecTsa n HegoCcTaTKu.

Knaccuyeckme ©n  HecTaHOapTHble  TOMSIMBHbIE

3M1eMEHTBI. ®ochOopHO-KUCTOTHBIE TOMNMNBHbIE
anemeHTbl.  LlenoyHble  TOMNUBHbIE  3MEMEHTHI.
Bvonornyeckne TOMMNUBHbIE 3NEeMeHTbI.
BeamemGpaHHble TOMNUBHbIE 3MEeMEHTbI.
OpHokamepHble TBEPAOOKCUAHbIE TOMMNBHbIE
3MEeMEHTHbI. BeckamepHble TBEPAOOKCUAHbIE

TOMJIMBHbIE 3JIEMEHTDI. TBep,EI,OOKCVI,CI,HbIe TOMNJiNBHbIE
ANIEMEHTHI C XKXNOAKUM ONOBAHHLIM aHOOOM.

MOOK
«CoBpeMeHHbI
e XMMu4yeckme
NCTOYHUKN
TOKa»

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

ew.php?id=2
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OKOMOrMYHOCTb TOMMMBHLIX 3riemMeHToB. Bogopoa u
rnobansHoe noTensieHne. Ponb TOMMAMBHbIX
3NIEMEHTOB B M3MEHEHNN Knumara.
OneKTPOXUMMYECKNE TEXHONOMMM U 3arpsisHeHune
oKpy>xawLlen cpeabl.

2. NpakTnyeckue 3aHATUA

21

TeopeTnyeckne OCHOBbI
3MNEeKTPOXUMUYECKOrO
npeobpa3oBaHUs 3Heprm

OCHOBHbIE TUMNbI XMMUYECKMUX UCTOYHUKOB ToKa (XT):
nepBuYHbIE (ranibBaHNYeCKUE) ANEMEHTLI,
aKKyMynaTopbl, TOMMMBHbIE anemMeHThl. MNonapusauns
B XUT (omunueckas, arnekTpoxummyeckas,
KOHUeHTpaunoHHast). BonsTamnepHas xapakrtepuctuka
XUT.

2.2

[[anbBaHMYecKne anemMeHTbl

nepBI/ILIHbIe coneBble U LWenovyHble UCTOYHUKU TOKa.
SJ'IeKTpOXI/IMI/ILIeCKI/Ie n apyrune (*)I/I3I/IKO-XI/IMI/I‘-I€CKI/I€
npouecchbl. MapFaHLI.eBO-LI.I/IHKOBbIIZ CONEBOW 3IIEMEHT.
MapFaHLI.eBO-LI.I/IHKOBbIIZ AneMeHT C LenNoYHbIM
SNEKTPOSINTOM. ManbBaHW4eckne 3ANEeMeHTbI C
LIMHKOBbIM aHOOM. Jlntnesble ranbBaHn4eckne
ANeMeHTbl C TBepAbiM U XUOKUM KaTOOOM. Pe3epBHb|e
XUT.

2.3

AKKyMynsiTopbl

TepMmoanHaMmunka  3NEKTPOXMMUYECKMX  MPOLIECCOB.
MoboyHble npouecchl. [lonapusaums. KOMMNOHEHTbI
akkymynatopa. OcobeHHoCTH obcnyxmBaHus.
MepepaboTka akKyMynsaTOPHOro fioma.

[MpoTOYHbIE  aKKyMyNATOpbl.  JNEKTPOXUMUYECKUe
npouecchl. Anektpoabl. NoHooOMeHHble MeMbpaHbl.
ONeKTponur.

24

OnekTpoxummyeckmne
cynepkoHaeHcaTopbI

MpuHUMN [EencTBUSA 3NEKTPUYECKOro KoHAeHcaTopa.
EmkocTb. dnekTpoxmMmmnyeckue KOHAEHcaTopbI
(noHuctopsl). UpeanbHble uMoHucTopbl. MbpuaHbie
noHuncTopbl. [ceBgokoHaeHcaTopbl. [1BOMHOCMNOWMHBbIE
CynepKoHAEHCaTOPbl U akKKyMyNnsATOpbl: CpaBHEHWE.

2.5

BopoponHas sHepreTuka.
TonnuBHbIE 3MNEMEHTbI

MpousBoactBo Bogopogda. Pudopmunr.  [laposas
KOHBEpCUs. JNeKTponua BoAbl. TepmoauHaMMKa W
knHetuka. LUlenoyHon anektponus, MemOGpaHHbIN

ANEKTpPonus.
OnekTpoxumunyeckas 3KCTpaKums Bogopoaa.
XpaHeHue Bogopoaa B hopme rmapuaos.

DOTOSNEKTPOXUMNYECKII cnocob nonyyeHunst
Bogopoaa. [MpeobpasoBaHMe COMHEYHOM 3JHEprun B
3NEKTPOIHEPTUIO. doToxumMU4eckoe "
P OTOINEKTPOXMMUYECKOE npeobpasoBaHne
COJSTHEYHON 3Heprum. Mpoueccel B
NonynpoBOAHMKOBbIX P OTOINEKTPOXNUMNYECKNX

anemMeHTax. PoToanekTponus. OHEprokoHBepcusi B
DOrokaTanuTU4YecKknx cucTeMax.

TepmognHamMmka M KMHETWKA TOMMMBHBIX 371EMEHTOB
(TO). MpuHUMNbI paboTtebl TO.

TBepgononMmepHbie TOMNMNBHbIE 3MEMEHTBI.
OneKTpOXUMMYECKNE  MPOLECChbl.  OreKTpoKkaTanms.
TonnvBHbIE 3NEMEHTbI MPAMOrO OKWUCIIEHUS XXMUOKOro
Tonnuea. MeTaHOMbHLIM  TOMSIMBHBLIN ~ OFIEMEHT.

OcobeHHocTH 3IEKTPOOKUCTIEHUS MeTaHona.
MonapusaumoHHas Kpueasi.

TBepoooKcuaHble TONMMBHbIE 3MNEMEHTBI.
OnekTpoxumuyeckmne peakumn. Teepable

aneKkTponutbl.  MexaHu3Mbl  3rEeKTPONPOBOAHOCTY.
OnekTtpoabl. Npon3BoaANTENBHOCTb.

PacnnaBHble KapOOHaTHble TOMSMBHLIE 3NEMEHTbI.
OneKTpoxumnyeckme npoueccel. Matepuansl aHoga v
KaToga. OneKTponunT. BonbTamnepHast
xapaktepuctuka. MNperMyliiecTsa U HeQOCTaTKM.

YOMK
«Xnmunyeckne
NCTOYHUKN
TOKa»
https://edu.vsu
.ru/course/vie
w.php?id=990
3
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3. lTabopaTopHble 3aHATUSI

3.2 [anbBaHu4eckue anemeHTbl | Peanusauma anektpoga | pogpa u onpegenexdve | MOOK
CTaHOapTHOro noTteHumana «CoBpeMeHHb!
Peanusauns anektpoga Il poga v onpegeneHve ero | € XMMUYeckue
CTaHOapTHOro noTteHumana NCTOYHUKU
Peanusauns OKUCMNUTENBHO-BOCCTAHOBUTESBLHOIO | TOKa»
anekTpoga W onpegeneHuwe ero craHgapTHoro | https://mooc.v
noteHumnana su.ru/course/vi
HanpspkeHne xuMmnyeckmx Lenem ew.php?id=2

M3mepeHne HanpskeHUst KOHUEHTPaLuMOHHOW Lenu u
onpegeneHue aud@ysnoHHoOro noteHumana

3.3 AKKYMYNATOPSI WcnbiTaHve LWenoYyHoro akkyMmynstopa
Wccneposaxne 3MEKTPUYECKUX XapaKTepuCTUK
CBMHLOBbIX aKKYMYyNSITOPOB

3.4 OneKkTpoxummuyeckmne M3mepeHrne eMKOCTU OBOMHOrO 3reKTPUYECKOro Crlos
cynepKoHAeHcaTopbl Ha TBepAoOM 3nekTpogde npv MNOMOWMWM  MoOcCTa
nepemMeHHOoro Toka

MonyyeHne ranbBaHOCTATUYECKON KPUBOWN 3apsiKeHUs
Pt(Pt)-anekTpoaa B cepHON Kucnote

M3yyeHrne BnusiHUS cocTaBa pacTBopa Ha KpuBble

3apsKeHns NaTUHUPOBAHHOIO nnaTUHOBOIO
anekTpoaa
35 BopoponHas sHepreTuka. ["a30BbIV BOOOPOAHbIN 3NEKTPoS
TonnuBHbIE 3NEMEHTHI ONeKTponuns3 BOAHbLIX PACTBOPOB 3NEKTPOINTOB

13.2. Tembl (pa3aenbl) AUCLUUNIIUHBI U BUAbI 3aHATUN

Bugbl 3aHsaTMI (4acoB)
Ne HaumeHoBaHve TeMmbl CaMOCTOSTENLHas
n/n (pasgena) gucumnivHbl Jlekumm | MNpaktudeckmne | JlabopaTopHbie pa6oTa Bcero
TeopeTnyeckne OCHOBbI
1 3AMEKTPOXUMMNYECKOTO 14 - 14 8 36
npeobpasoBaHMs SHEPTUK
2 ["anbBaHM4YeCKUE 3NEMEHThI 12 - 12 10 34
3 AKKYMynsaTopbl 10 - 10 8 28
4 OneKkTpoxummyeckmne 6 ) 6 4 16
CcynepKoHOeHcaTopb!
5 BopoponHas sHepreTuka. 12 ) 12 6 30
TonnuBHbIE 3NIEMEHTHI
Wroro: 54 0 54 36 144

14. MeToan4yeckue yKkasaHus ansi odby4yaromxcsi No 0CBOEHUIO AUCLUNSINHDI

PaboTa ¢ koHCnekTamu nekuunn, Npe3eHTaunoHHbIM MaTtepuanomMm, BbiNofnHeHe nabopaTopHbIX
3aaHuin, 3afaHnmn TekyLen aTtrectayumm.

Mpn peannsaumm AUCUMUNIIUHBI C UCMOSb30BaHMEM ANCTAHUMOHHbIX 06pa3oBaTeribHbIX
TEXHOSIOrMI NCNOMb3YTCA MHCTPYMEHTbI 3NIEKTPOHHON MHAOPMAaLMOHHO-00pa3oBaTenNbHOM
cpeabl BI'Y «9nektpoHHbin yHuBepcuteT BI'Y» (https://edu.vsu.ru) n/unm “MOOK BI'Y”
(https://mooc.vsu.ru), cepeucbl BuaeokoHdepeHuun (BigBlueButton, Zoom, Discord u ap.),
3NEeKTPOHHAas NoYTa, MecceHaXepbl U COLICETN.

15. lMepe4yeHb OCHOBHOW U [AONONHUTENbLHOW nUTepaTypbl, PECYpPCOB WHTEpPHeT,
Heo6XxoANMbIX AN OCBOEHUA AUCLUNNUHbI

a) ocCHOBHas nuTepartypa:
Ne n/n McTOYHUK

1 KosagepoB O.A. CoBpeMEHHbIE XMUYECKME UCTOYHMKN TOKa : y4ebHoe nocobue / O. A.
Kosagepos, A. B. BeegeHckuii.— CaHkT-leTepbypr ; Mockea : JlaHb, 2016.— 132 c.

6) mononHuTenbHas nuTeparypa:
Ne n/n McTOYHMK

2 HamackvH B.B. Onektpoxumus : [y4eGHoe nocobue ans ctyd., 06y4y. No HanpasneHutio NoaroT.
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"Xumns"] / B.6. OamackuH, O. A. Metpun, I'. A. UnpnnHa .— U3a. 3-e, ucnp. — CaHkT-
Metepbypr [u gp.] : Nanb, 2015 .— 670 ¢

OamackvH B.5. OCHOBbI TEOPETUYECKOW AMEKTPOXNMUM : y4eb. nocobue Ang CcTyd. XUMnu.
cney. By3oB / b.b. JamackuH, O.A. Metpun .— M. : Bbiclwias wkona, 1978 .— 238 c.
OamackvH B.5. BBegeHne B aneKTpoXMMMUYECKyo KUHETUKY : y4eb. nocobre ang cryg. Xum.
cney. yH-ToB / B.B. JamackuH, O.A. Metpuii .— M. : Beiclwas wkona, 1983 .— 399 c.
Baroukun B.C. OcHoBbl anektpoxumuu / B.C Baroukuin. — M. : Xumusa, 1988 .— 399 c.
PotuHaH A.J1. TeopeTudeckas anektpoxumus / A. J1. PotuHsiH, K. . TuxoHos, U. A. lWowwuHa.
— J1. : Xumus, 1981 .— 422 c.

Mamannos H.A. Snektpoxumua pacteopos / H.A. amannos .— 3-e nsa., ucnpas .— M. :
Xumus, 1976 .— 488c.

Hukonbckuii B.T1. MoHocenekTueHble anektpoasl / B.I. Hukoneckuin, E.A. Mateposa .— J1. :
Xumus. JleHuHrp. ota-Hue, 1980 .— 239 c.

LWaTtanos A.A. MpakTnkym no pmandeckon xumum : y4eb. nocobve Ansa CTya. XMMUY. ¥ XMMUKO-
TexHon. cneu. By3os / A.A. Watanos, V.K. Mapwakos .— M. : Bbicwag wkona, 1975 .— 284 c.
MpakTkym No aneKkTpoxumun : y4eb. nocobure Ans xummd. crew. By3oB / b.6. [amackuH [m
ap.]. — M. : Belcw.wik., 1991 .— 287 c.

MoTteHumomeTpus. Y.4: MNpaktnkym no cneumansHoct 011000- Xumus / coct.: A.B.
BeegeHckui [n gp.]. — 2003 .— 79 c. (Ne 720).

CO60opHUK 3a4a4 No TEOPETMYECKON INEKTPOXUMUK : y4eb. nocobue ansi cTyd. By3oB, oby4. no
12 criey. "TexHonorns anekTpoxuMmmnyeckmux npounssoacts" / nog pea. .M. Kykoza .— M. :
Bbicwas wkona, 1982 .— 159 c.

COOopHWK NpUMEPOB 1 3agad No 3NeKTpoxXummm ; ydebHoe nocobue / cocT.: A.B. BeegeHckun [u

10

11

13 ap.] — Boponex : UMML BI'Y, 2010. - Y. 3: PaBHOBECHbIE 3NeKTpoaHble cucTeMbl .— 66 C.
14 KpaTkuii cnpaBoYHMK OU3NKO-XMMUYECKUX BenuymnH / nog ped. A.A. Paesgens, A.W.
MoHomapeBor . — M. : Bepbym-M, 2008 .— 230 c.
15 [o6ow [1. SnekTpoxmMmyeckne KOHCTaHTbI : cnpas. Ans anekrpoxmmukos / 1. Jobow. — M. :
Mwp, 1980 .— 364 c.
CnpaBo4Huk no anektpoxmmmm / nog peq. A.M. CyxotuHa .— J1. : Xumus . JIeHuHrp. ota-Hue,
16
1981 .— 486 c.
17 XvMnyeckne NCTOYHMKKN TOKa : cnpaBoYHuK / noa pea. H.B. KopoeuHa, A.M. CkyHanHa .— M. :
Ws3g-eo MO, 2003 .— 739 c.
KoposuH H.B. Gnekrtpoxnmnyeckas sHepretuka / H.B. KopoBuH .— M. : QHeproatommnsaar,
18
1991.— 263 c.
19 MneckoB KO.B. doToanekTpoxummyeckoe npeobpasoBaHue conHeyHom aHeprim / H0.B.

MneckoB. — M. : Xumus, 1990. — 174 c.

HaeTtaH O.K. MNpobrnema HenocpeaCTBEHHOrO NpeBpaLLEeHNsT XMMUYECKOW 3HEPrn Tonnnea B
20 anektpuyeckyto / O.K. OaetaH ; AH CCCP. QHepreTnyeckuii nH-T um. .M. KpxxmxaHoBCKoro
— M. ; 1. : N3g-Bo AH CCCP, 1947 .— 142 c.

MeToaunueckme ykasaHus K Kypcy "OKOMorm4eckn YMCTble NCTOUHMKN SHeprum” no pasgeny
21 "TonnueHble anemeHTbl" / cocT. O.A. Kosagepos. — BopoHex : WML, BI'Y, 2009.
URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m09-76.pdf

B) MHOPMALIMOHHBIE 3NEKTPOHHO-06pa3oBaTenbHbIE peCypChl (OhuLmManbHble pecypebl MHTEPHET):

22 www.lib.vsu.ru — 3HB BI'Y

23 MOOK «CoBpeMeHHbIE XMMUYECKME NCTOYHMKM TOKa» https://mooc.vsu.ru/course/view.php?id=2
24 YOMK «Xummnyeckne NCTOMHUKM Tokax https://edu.vsu.ru/course/view.php?id=9903

16. MNepeyeHb y4eOHO-MeTOAMYECKOro obGecnevyeHus AnNsi CaMOCTOATENbLHOW paboTbl
(y4ebHo-memoduyeckue pekomeHOayuu, ocobus, 3adayHUKU, MemoOUYECKUE yKa3aHus [0 6bIrOJIHEHUI
rpakmu4eckux (KOHmporsibHbix) pabom u 0p.)

Ne n/n NCTOYHMK

KWHETUKa XMMUYECKMX U MEKTPOXMMMUYECKNX NMPOLECCOB. DNEKTPONPOBOAHOCTD : MPaKTMKYM MO
1 cneu. 011000- Xumus / Coct.: A.B. BeegeHckuii [n ap.] — BopoHex : JIOIM BI'Y, 2003. -

Y. 2.— 82 c.(Ne 648). — URL:http://www.lib.vsu.ru/elib/texts/method/vsu/jan04053.pdf>.
PaBHOBeCHbIe aMnekTpoAHble cucTeMbI. [paHuLa pasaena 3apsbkeHHbIX a3 : MPakTUKyM Mo crey,.
011000- Xumus / cocT.: A.B. BeegeHckun [u gp.]. — BopoHex, 2003-.

Y. 3/ Cocrt.: A.B. BBegeHckuii, E.B. BobpuHckas, W.B. MNMpoTtacosa, H.B. Coukas. — 79 c. : (Ne
719) — <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/jan04059.pdf>.

CO60opHUK NpUMepPOoB 1 3a4ay No anekTpoxumumn : y4ed. nocodue / cocT.: A.B. BeegeHcknii [ ap.]
3 .— BopoHex : UINML, By, 2010. - Y. 1: PaBHOBECHbIE NpOLIECCHI B pacTBOpaxX 3fEKTPOSINTOB .—
39 c. <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m10-03.pdf>.
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CO60opHUK NpMepoB 1 3agay No anekTpoxumum : y4ed. nocobue / cocT.: A.B. BeegeHckuii, C.A.

4 KanyxuHa, T.A. KpasueHko [ ap.] . — BopoHex : ML BI'Y, 2010. - Y. 2: MloHHbIN TpaHCNopPT.
KyrnoHomeTtpusa .— 60 c. <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m10-04.pdf>.

EpemwnH B.B. 3agayHuk no domanyeckon xumum / B.B. EpemuH [1 gp.] — M. : Ok3ameH, 2003. — 318

5

C.

JTabosuu, J1. 3agaum no dmsmyeckon xummm ¢ peweHusimu / nog peq. FO. B. dununnoea .— M. :
6

Mwup, 1972 .— 442 c.
7 duanyeckasn xmmus B Bonpocax n oteetax: KnHeTtunka. Anektpoxmmus : y4eb. nocobue gns cryq.

xum. cneu. yH-to / E.M. KysHeuoBa [v gp.]. — M. : sg-8o MI'Y, 1981 .— 264 c.

17. UHcpopmMaLMOHHBbIE TEXHOSIOMUU, UCTONb3yeMble ANA peanu3auum yyebHomn
AUCLMNIINHBI, BKIOYas nporpaMmmMHoe obecneyeHne U UHPOPMaLMOHHO-CNpaBOYHbIe
cuctemsbl (NMpy Heo6xoAMMOCTH)

Mpn peanu3aumm y4ebHOM AUCUMNIMHBLI  UCMOSMb3YKTCA 3NEeMEHTbl  3NEKTPOHHOro Oby4veHuss u
pasnuyHble  OUCTaHUMOHHble  oObpasoBaTenbHble  TexHororuu, nosponsowue  obecneumBaTb
onocpeaoBaHHOE B3auMMOAENCTBME (Ha pacCTosHUMKM) npenogaBaTtener M obyyalolmxcs, BKMAKYas
WHCTPYMEHTbI  3NIEKTPOHHOW  MHGOpPMaUMOHHO-0OpasoBaTenbHOn  cpeabl  BIY  «OneKkTpoOHHbIN
yHuBepcuteTr BIlY» (https://edu.vsu.ru) w/wmnun “MOOK BIY” (https://mooc.vsu.ru), npoBeneHune
BebuHapoB, BUAOEOKOHpEpeHUMn (B TOM 4ucrne ¢ npumeHeHuem cepsucoB Zoom, Discord u gp.),
B3aUMOJENCTBMNE B COLICETAX, MOCPEACTBOM ANIEKTPOHHOM NOYTbI, MECCEHAXXEPOB.

18. MaTepuanbHoO-TeXHU4YeCcKoe obecrneyeHme AUCUUNIIUHbI:

YCTaHOBKM [Ona  onpegeneHus 3neKkTponpoBOAHOCTM; YYEOHbIN KOMMNEKC «XUMUS»; WNOHOMEPHI,
TepMocCTaTbl, MNOTEHUMOCTaTbl, 3NEKTPOAbl,  JNEKTPOXUMUYECKME  SYENKU,  MyNbTMMeauiHoe
obopynoBaHue.

19. OueHo4YHbIe cpeacTBa AN NPOBeAEHNA TeKyLen U NPOMEXYTOYHOM aTTecTauum

HanmeHoBaHne UHankaTop(bl)
Ne KomneteH
pasgena gucumunsivHbl OOCTUXKEHUS OueHouHble cpeacTBa
n/n (mogyns) uwsi(n) KOMMNeTeHLUN
TeopeTnyeckne OCHOBbI
3NEeKTPOXUMUNYECKOro KoHTponbHas
1. NPE0GPa30BaHMs MK-1.1 pabora KoHTpornbHas paboTa
3Heprum
["anbBaHW4eckne K KoHTponbHas
2. | SNEemeHTbI I'IKjé naG%apgc;Lap’Haﬂ KoHTporbHasi pabota, JlaBopaTopHasi pabota
' paboTta
AKKYMynsTopbl KoHTponbHas
3 Mk-1.1 pabora, KoHTponbHas paborta, llabopatopHasa paboTta
' MK-1.2 JTabopaTtopHas P P ’ patop P
paboTta
OneKTpoXnumMmyeckmne KoHTponbHas
4, CynepKkoHAeHCaTopbI HE:%; J'IaGF:)E::g?I)ap’Haﬂ KoHTponbHasi pabota, JlaGopaTopHasi pa6ota
. paboTta
BopopogHas K KoHTpornbHas
-1.1 paboTa
5. SHepreTVka. TonnmeHble ’ KoHTponbHas paboTa, JlabopaTtopHasi paboTa
3MNeMeHThI MK-1.2 JNa6opaTopHas
paboTta
[MpomexyTovHasa aTTecTaums n
hOPMa KOHTPONSI — epeyeHb BOMPOCOB K 3a4eTy

20. TunoBble OLEHOYHble cpeacTBa M MeToAuYecKMe MaTepuanbl, onpegensiowme
npouenypbl OLEeHUBaHUS

TekyLMIi KOHTPONb yCNeBaeMocTu

3apaHuA, npeAcTaBrieHHble HUXe, PEKOMEeHAYHTCs K UCMOoNb30BaHUIO AN NpoBeAeHUs AOu-
arHoCTUYEeCKUX paboT C Lienblo OLEHKM OCTaTOYHbLIX MO pe3yrbTaTaM OCBOEHUS JAHHOW AUCLIU-
NAWHLI.
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BapuaHT 1

3apaHue 1. BcTaBbTe nponylleHHble crnoBa: «AKKYMYyMNaTOp — XMMWUYECKUMA WCTOYHWUK TOKa
(oQHOpa3oBOro, MHOropasoBoro) AEWUCTBUSA, COAEPXKUT (HEOrpaHNYEHHOE, OrpaHNYEHHOE) KONMUYECTBO
peareHToB, KoTopble (0bpatnumo, HeobpaTmo) noTpebnsaTca B xoae (3apsaa, nepesapsa, paspsaa),
NMO3TOMY YCTPOWCTBO (HE MOXET ObITb, MOXET ObiTb) NCNONb30BAHO NOBTOPHOY.

3apaHue 2. BectaBbTe nponylleHHble crioBa: «PaBHOBECHOE HanpsKeHWe 3NeKTPOXUMUYECKOrO
anemMeHTa paBHO (CymMMe, MNpPOU3BEOEHUIO, Pa3HOCTH) KaTOOHOrO W aHOOHOro pPaBHOBECHbBIX
noTeHumMarnoBy.

3apaHne 3. BctaBbTe nponylweHHble CcroBa: «ONeKkTpod HasbliBaeTca  (MgearnbHO
AEeNonsipu3oBaHHbIM, MAeanbHO NONApM3yeMbiM), ECNN ero NoTeHunan octaeTcsl paBHbIM 6eCTOKOBOMY
noTteHumany, Aaxe ecnv Yyepes Hero NpoTeKaeT dreKTPUYECKNA TOK».

3apgaHue 4. Kakomy Tuny 9nekTpogHOM nondpusaumm oTsevaeT dopma nonsapusaunoHHOM
Kp1BOW, MpUBELOEHHOW Ha PUCYHKE?

3agaHuve 5. lNMycTb anekTpoaHbIM NoTeHuuan megHoro anektpoda paseH 500 mB. Yemy pasHO
paBHOBECHOE HanpshKeHWe aremMeHTa, COCTaBMIEHHOr0 M3 MeOHOro M CTaHA4ApTHOrO BOAOPOAHOro
anekTpoga?

3apgaHne 6. CocrtaBbTe CXeMy  3NeKTPOXMMWYECKOM  LenuM  MapraHueBO-fIMTUEBOro
ranbBaHNYECKOro aremMeHTa.

3apaHve 7. BcTtaBbTe nponylueHHble croBa: «B LwenovHbIX MapraHueBO-LUMHKOBbIX 3fIEMEHTax
KaTogHas nonypeakuus npoTekaeT NPeumyLLeCTBEHHO C ydYacTvem (MPOTOHOB, MOSiEKyn BOAbl, MOHOB
rmgpokcmuna), npu atom obpasyetca  (MnOOH, MnO), a pH oanektponuMta B nopax kaToga
(ymMeHbLUaeTCs1, He M3MEHSETCS, YBENNYMBAETCSH)».

3agaHve 8. BcrtaBbTe nponyweHHble cnoBa: «Moava nutvs B NUTUMIA-MOLQHOM  3fiEMEHTEe
aBnsieTca  (KOMMOHEHTOM BOOHOrO pacTBOpa 3MeKTponuTa; KOMMOHEHTOM HEBOAHOrO pacTBopa
3MNeKTPOonuTa; TBEPAbLIM 3NEKTPOSINTOM ).

3aganne 9. YTO cnyXuT akTMBHBIM MaTepuarnioM aHoga B LUENOYHOM MapraHueBO-LIMHKOBOM
ranbBaHU4YEeCKOM 3fIeEMEHTE?

BapuaHT 2

3agaHve 1. BcTtaBbTe nponyleHHble crioBa: «AHOL B XMMMYECKOM WCTOYHMKE TOKa 3apsiKeH
(monoxuTenbHO, oTpUUATENbHO), U HA HEM NMPOTEKaeT Npouecc (BOCCTAHOBMNEHNS, OKUCTIEHUS )».

3apgaHne 2. BcraBbTe nponyuleHHble cnoBa: «[anbBaHUYECKAN JNEMEHT — XMMWUYECKUM
WCTOYHMK TOKa (MHOropasoBOro, OLHOPAa30BOI0) OEeNncTBusl, CcoOoepXuT (HeorpaHW4eHHoe,
OrpaHMYEHHOE) KONMYECTBO peareHToB, KoTopble (0bOpatumo, HeobpaTumo) noTpedbnawTca B xoae
(3apsiga, nepesapsiga, paspsiga), NOSTOMY MNEPBUYHBIA 3NEMEHT (He MOXeT ObiTb, MOXEeT ObiTb)
NCNOSb30BaH MOBTOPHO».

3apaHue 3. BcraBbTe nponyuweHHble crnoBa: «W3-3a nonspusaumm anekTpoda peanbHoe
HanpsPKeHNe XMMUYECKOro MCTOYHMKA TOKa NpakTU4eckn Bceraa (bonblue, Yem; Takoe Xe, Kak; MeHbLUE,
4yeMm) npeackasaHHoOe TEPMOANHAMUNYECKUNY .

3apgaHue 4. Kakomy Tuny SreKkTpoO4HOW nondpusaumm oTeedyaeT dopma nonspusaunoHHON
KPUBOW, NPpMBEOEHHON HA PUCYHKE?



N

3apaHue 5. MNycTb anekTpoaHbIN NOTEeHLMan UMHKOBOro anektpoda paeeH -600 mB. Yemy paBHO
pPaBHOBECHOE HamnpsiKeHWe anemMeHTa, COCTaBMEHHON0 U3 LMHKOBOIO W CTaHOApPTHOMO BOAOPOLAHOro
anekTpoga?

3apaHne 6. CocTtaBbTe CXeMmy 3NEeKTPOXMMMYECKOW LIENMM COMEBOr0 MapraHueBO-LMHKOBOIo
ranbBaHNYECKOro afieMeHTa.

3apaHve 7. BcrtaBbTe nponyweHHble cnoBa: «B kaTtogHom nonypeakuum B MapraHueBo-
nnTneBom anemeHTe obpasyetca LioMn,Os — npoaykT npouecca (MHTepKansumm, OenHTepKanaumm)
WMOHOB (NMNTWSI, MapraHua) B KpUCTaniM4yeckylo pelueTKy (AMokcuaa MapraHua, okcuaa nuTtus), B Xone
KOTOPOro MNpPOMCXOAUT MOCTENEHHOE (YMEHbLUeHMEe, YBEenu4eHue)  CTeneHu OKUCNEeHusa (NuTus,
MapraHua)».

3agaHne 8. YTo BXOAUT B COCTAB 9arfleKTponmMta B COSIEBOM MapraHueBO-LMHKOBOM
ranbBaHN4YE€CKOM 3NEeMEHTE?

3agaHve 9. YTOo CnyXuT akTMBHbIM BELIECTBOM KaToda B CONIEBOM MapraHueBO-LMHKOBOM
ranbBaHN4YECKOM 3NeMeEHTE?

BapuaHT 3

3agaHve 1. BcTtaBbTe nponyleHHble cnoBa: «Katog B XMMUYECKOM WCTOYHMKE TOKa 3apsiKeH
(oTpyuaTensbHO, NOMOXUTENBHO), U HA HEM NMPOTEKaeT NpoLecc (BOCCTAHOBIIEHUS, OKMCIIEHUS)».

3agaHve 2. BctaBbTe MponyLUeHHble croBa: «XUMUYECKMEe UCTOYHUKU TOKa (MHOroCTyneH4aro,
HanNpsMyo) nNpeobpasyloT (XMMUYECKYID, SMNEKTPUYECKYHD, KWNHETUYECKYHO, NOTEHLUMANbHY) 3HEPIUO B
(aneKTprYecKyto, KUHETUYECKYHO, NOTEHLMANBHYI, XUMUYECKYIO) SHEPruio».

3apaHve 3. BcrtaBbTe nponylleHHble crioBa: «Yepes3 (MaeanbHO MNONSpU3yeMbl, naeanbHO
Aenonsipu3oBaHHbIN) ANEeKTPO 3NEeKTPUYECKUA TOK HE NpoTekaeT Npu ntobom noteHuuaney.

3agaHue 4. Kakomy Tuny 9nekTpogHOW nondpusaumm oTeedyaeT dopma nonspusaunoHHOM
Kp1BOW, NpMBELEHHON HA PUCYHKE?

Ai

sevcd

3apaHue 5. MNoTeHuman megHoro anekTpoga paseH 500 MB, a noTeHUMan LUMHKOBOro anekTpoaa
paBeH -0.6 B. Yemy paBHO paBHOBECHOe HanpsXXeHwe 3SMnemMeHTa, COCTaBMEHHOro U3 LMHKOBOro u
MeHOro 31IEKTPOAOB?

3apgaHue 6. CocTaBbTE CXEMY JMEKTPOXMMUYECKOW LIEMM LIENTOYHOIO MapraHueBO-LIMHKOBOIO
ranbBaHNYECKOro arnemMeHTa.

3apaHuve 7. BctaBbTe nponylweHHble crioBa: «Hanbonee BepoATHO, YTO KaToAHas nonypeakums
B COMEBOM MapraHueBO-LMHKOBOM 3fieMeHTe npoTekaeT no (TBepgodasHoMy, xuakodasHomy,
razogasHomy) MexaHuamy nytem Anddysmm 3NeKTpOHOB M (MPOTOHOB, MOMEKYN BOAbl, WOHOB
rmapokcuna) ¢ noBepxHOCTU B rMMyOb (3epHa guokcuaa mapraHua, asbl MeTaniM4eckoro LuuMHKa,
anekTponuTa)».




3agaHne 8. Y10 BXOAUT B COCTaB ANeKTposimtTa B LWEeNo4YHOM MapraHueBoO-LUMHKOBOM
ranbBaHN4YE€CKOM 3NeMEHTE?

3agaHne 9. Yto CINMYXUT akKTUBHbIM MaTtepuariom Katoga B WEeNo4YHOM MapraHueBO-LUMHKOBOM
ranbBaHNYECKOM 3fIEMEHTE?

BapuaHTt 4
3apaHve 1. Bbibepute npaBunbHbIi OTBET: «Ludpamm 1 m 4 Ha cxeme TONMBHOIMO 3feMeHTa
0603HaYeHbl CTagmu (dnNeKTpoaHas peakuusi OKUCIEHWUs TOMMMBA; MacCOMepeHOC BOCCTaHOBMUTENS
(Tonnuea); anekTpogHas peakumMsi BOCCTAHOBIEHUS OKUCNUTENS; WMOHHBLIN MEpPeHOC B JrEKTPONUTE;
MacCcornepeHoC OKUCNUTENS; MacconepeHocC C y4acTuem NpoayKToB peakumn).

AHoa 3neKTponuT Katon
3apaHuve 2. Kakor Tun nonspusaumm otBeyaet ctagnsam 1, 2 n 6 (cm. puc. B 3agaHun 1)?
3apaHue 3.
YKaxuTe Bce CNoCo0bl CHMXEHMST aKTUBALMOHHBIX NOTEPb NpX pabdoTe TONSIMBHOMO 3fieMeHTa:
. IPUHYAMTENbHas KOHBEKUMS
. YBENMYeHre LIepoxoBaTOCTN MOBEPXHOCTU anekTpoaa
. YBENMYEHMEe KOHLEHTpauun peareHToB
. yBENMYeHve Temneparypbl
. YBENMYEHMEe 3NEKTPONPOBOAHOCTU aNeKTponmTa
. UCNOMb30BaHWe aneKkTpokaTann3aTopos
. YMEHbLUEHWEe TONWMHBI 31EKTPOA0B U MeKTponuTa
3apaHue 4.
Yrto o3HavaeT napameTp "n" B ypaBHeHun AGp 1 = —nFE ?
1. sHeprusa N'Mb6ca peakumm
2. YACNO MOJb ANEKTPOHOB, YHaCTBYHOLUNX B peakumm
3. paBHOBECHOE HanpshkeHne arnemMeHTa
4. yncno Papages
3agaHue 5.
Ncnonb3ya anarpammy 3aBUCMMOCTU CTaHOAPTHOrO PaBHOBECHOMO HaMPSPKEHUSA TOMSMBHbBIX 3N1IEMEHTOB
OT TemnepaTtypbl, onpegenuTe, Kak W3MEHsieTCA 3HTpPonMA B YCTponcTee, paboTawlwem Ha
okucneHuu Bogopoaa H. o xuakon soabl H>O( 1)
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3apaHue 6.

YKaXuTe opraHMyeckMe BeLWecTBa, WCMoMb3yeMble B HU3KOTEMMNEPATYPHbIX TBEPAOMNOSIMMEPHbIX
TOMNMMUBHbBIX 3fIeMeHTax

. NanbMUTUHOBASA KUCIoTa

. MeTaHoBas kKucrnoTa

. METUIOBbLIN CNUPT

. 3TUMOBbLIN CNUPT

. aMMNOBbLIN CnMpT

3apaHuve 7.

3anvwunTe ypaBHeHMEe Nofypeakummn, NpoTeKkalLwen Ha KaTtoae MeTaHONbHOro TOMNSIMBHOMO 3rieMeHTa ¢
mMembpaHon Nafion.

3apaHue 8.

BbiGepuTe npaBunbHbIN OTBET: «B TBEpPAOOKCUMAHOM TOMMMBHOM SfIEMEHTE C XUOKUM OJTOBSAHHbLIM
aHOOOM TOMNMBOM OObIYHO ABNSIETCA (XKMAKOE ONIOBO; YrNepoaCcoAepKallee BELeCTBO; KUCopoa).
3apaHue 9.

Cxema Kakoro TOMfMBHOIO anemMeHTa nsobpaxeHa Ha pUCyHke?
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BapuaHT 5
3apgaHne 1. Bbibepute npaBuibHbI oTBET: «Uundpamm 2 m 5 Ha cxeme TONNMUBHOIO JfEMEHTa
0603HayeHbl CTaguu (JNeKTpoaHas peakuusi OKUCMEHWUs TOMMMBa; MacCconepeHoC BOCCTaHOBUTENS
(Tonnuea); anekTpogHas peakuuMsi BOCCTAHOBMEHWUSA OKUCNUTENS; MOHHBLIA NEPeHOC B OMeKTPOonuTe;
MacconepeHoC OKUCNUTENS; MacconepeHoC C y4acTuem NpoayKToB peakumn).

AHoA 3nekTponut Katon
3apaHuve 2. Kakon Tun nonsipusaumm otBeyaet ctagusam 3 u 5 (cm. puc. B 3agaHum 1)?
3agaHue 3.
YKkaxute Bce cnocobbl CHUKEHWSI TPAHCMOPTHLIX NOTEPb Npu paboTe TONNMBHOIO 3reMeHTa:
. IPUHYAMTENbHAas KOHBEKUMS
. YBENMYEHME LLEPOXOBATOCTN NOBEPXHOCTU AMEKTpoaa
. YBEJIMYEHME KOHLUEHTPALIMM peareHToB
. YBENUYEHME TEMMEpPATYpbI
. YBENMYEHME 3NEKTPONPOBOAHOCTUN 3MEeKTponmMTa
. UICNOMb30BaHMe 3rekTpoKaTann3aTopos

OO WN -



7. yMeHbLLEHNE TOMLWMHbI 3NEKTPOAOB M 3NEKTponuTa
3agaHue 4.
YTo o3HavaeT napameTp "E" B ypaBHeHun AGp 1 = —nFE ?
1. aHeprus N'b6ca peakuum
2. YACNO MOJb ANEKTPOHOB, YHACTBYHOLLNX B peakumm
3. paBHOBECHOE HamnpshKeHne arnemMeHTa
4. yncno dapages
3apaHue 5.
Mcnonb3ya anarpammy 3aBMCMMOCTU CTaH4APTHOrO PaBHOBECHOMO HaMNPSPKEHUSA TOMSIMBHbBIX 3N1IEMEHTOB
OT TemnepaTypbl, OnpefenuTe, Kak W3MeHsieTCA 3SHTpPoNMA B YyCTponcTee, paboTawowem Ha
oKucneHuu Bogopopaa H; ao sogaHoro napa H.Oy)
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3apaHue 6.

Kak HasbiBaeTcs ABnNeHne NPOHUKHOBEHWUSI MeTaHoNa B MeMOPaHHBIN 3NEKTPONUT N ero nepemeLLeHne
N3 aHOOHOW B KaTOAHYH kamepy?

3apaHuve 7.

3anuwunte ypaBHeHWe nonypeakuum, NpoTekarLlen Ha aHoAe METaHONMbHOro TOMMIMBHOMO 3N1EMEeHTa C
membpaHon Nafion.

3agaHue 8.

MOXHO N B KayecTBe 3NEKTPOAHOrOo Martepuana B OOHOKAMEPHOM TBEPAOOKCWAHOM TOMSMBHOM
3MeMeHTe UCMonb30BaThb NNATUHY Kak BbICOKOAKTUBHBIN aneKkTpokaTanutuyeckuin matepuman? MNovemy?
3agaHue 9.

Kakown anekTpoa TBEpAOOKCUAHOIO TOMMMBHOIO 3fIEMEHTA yKa3aH Ha pUCyHKe?

BapwuaHT 6
3apaHve 1. Bbibepute npaBunbHbin oTBeT: «Lndpamm 3 m 6 Ha cxeme TOMMMBHOIO 3fNemMeHTa
0603HayYeHbl CTaguMu (dNeKTpoAHas peakuusi OKUCIEHWUS TOMMMBaA; MacCOMepeHOC BOCCTaHOBUTENS
(Tonnuea); anekTpogHas peakuuMsi BOCCTAaHOBMEHWSI OKUCIUTENS; WMOHHbIA MEPEHOC B INEKTPONUTE;
MacconepeHoC OKUCINUTENS; MacCoNepeHoC C y4acTueM NPOAYKTOB peakuum).
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AHoA 3nekTponuT Katon
3apaHue 2. Kakon tmun nonsipusauumn oteedaeT ctagum 4 (cMm. puc. B 3agaHum 1)?
3apaHue 3.
YKaxute Bce cnocobbl CHMKEHUSA OMUYECKNX NOTEPL NPX paboTe TONNMBHOMO SNeMeHTa:
. MPUHYauTEnbHaa KOHBEKLUUS
. YBENUYEHME LLIEPOXOBATOCTN NOBEPXHOCTU aneKkTpoaa
. YBENMYEeHne KOHLEHTpaumm peareHToB
. YBENUYeHne TemnepaTypsbl
. YBESNIMYEHNE SMEKTPONPOBOAHOCTM ANeKTponunTa
. UICNONb30BaHMe aneKkTpoKaTann3aTopos
. YMEHbLUEHME TOSLLMHbBI ANIEKTPOAOB 1 afeKkTponuTa
3apaHue 4.
YTo 03HavaeT napameTp " AGp 1" B ypaBHeHun AGp 1 = —nFE ?
1. aHeprusa 'b66ca peakunm
2. 4nCno MOrb 3MEKTPOHOB, YHACTBYIOLLMX B peaKkLmm
3. paBHOBECHOE HanpsXeHne arnemeHTa
4. yncno dPapages
3apaHue 5.
Mcnonb3ysa gnarpammy 3aBUCMMOCTU CTaHOAPTHOIO PAaBHOBECHOMO HAaMPsPKEHUST TOMMANBHbBIX 3NIEMEHTOB
OT TemnepaTypbl, OMNpedenuTe, KakKk WU3MEHAeTCA 3HTPONMUA B YCTpPoMCTBe, paboTaroliem Ha
OKUCNeHUn MeTaHona
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3agaHue 6.
BepHo m yTBEpXOEHUe: "AKTUBaALNOHHbIE noTepu KaTtoga BOOOPOAHO-KUCITOPOAHOro
TBEPAONOSIMMEPHOIO TOMIMBHOMO 3fIEMEHTA HAMHOIO MEHbLLE, YeM aHoaa"?
3agaHue 7.
YUTo CcnyXuT 3NeKkTponMTom B TBEPAONONIMMEPHOM TONSIMBHOM 3rieMeHTe?
3apaHue 8.

Bbibepute npaBunbHble OTBETbl: «B  TBEpOOOKCMOHOM  TOMSIMBHOM  3MIEMEHTE  UCMONb3yeTcs
(TBEPAONONMMEPHBIN; pacnnaBHbIA; KepPaMUYECKUI)  SNEKTPONUT, 3NEKTPOMPOBOAHOCTL KOTOPOro
obecneunBatoT (TMAPOKCUA-NOHbI; MOHbI TMOPOKCOHUS; MOHbI KMCnopoaa)».

3agaHve 9.



Kakon aneKkTpoa TBepAOOKCUOHOro TONMNSIMBHOIO 3fieMeHTa yka3aH Ha pmcyHKe?

OnucaHune KputepueB M LWKanbl oUueHNBaHUA KOMMeTeHUUn (pesyanaTOB OGy‘-IEHMFI) npun

TekyLlen aTrectaymm

TeKyLLl,aﬂ artrectauma npoBoaAnTCA B COOTBETCTBUMU C MonoxeHnem o TGKyLLlGVI artrectauunm

obyyalowmxcs nNo  nporpaMmaM  BbiClero  0GpasoBaHus

Kputepuu oueHmBaHusA npuBeaeHbl HAXE.

BopoHexckoro

rocygapcTBEHHOro
yHuBepcuteTa. Tekylwasa atTectaumsa npoBoanTcs B hopme NnUCbMEHHbIX paboT (KOHTponbHas paboTa).

YpoBeHb
Kputepun oueHnBaHns KOMNeTEHLMN cchopmupoBaH LWkana oueHok
HOCTHU
KOMMNeTeHLUN

Obyvarowutics npasunbHO ebironHun 6ornee 50 % 3adaHuli | [lopozossil 3aumero
KOHMposbHOU pabomebi. YpPO8EHb
O6yvarowutics npasunbHO  ebinonHun meHee 50 % 3alaHull - He 3aumeHo
KOHMPpPOsibHOU pabombil.

20.2. NMpomexyToyHaa aTrecTauumsa

MepeyeHbL BONPOCOB K 3a4eTy:

©CoNOOA~LONE
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NRPOOONOUDMWNRO

OCHOBHbI€ TUMblI XUMUYECKUX NCTOYHMKOB TOKa
TepmognHamMmka XMMNUYECKNX UCTOYHNKOB TOKa
MapraHLueBO-LIMHKOBbIN CONEBON 3SIEMEHT

MapraHueBO-LMHKOBbIV 3MIEMEHT C LLIEJIOYHbIM 3NEKTPOSINTOM

["anbBaHMYecKne aneMeHTbl C LMHKOBLIM aHO40M

JInTnesble ranbBaHNYECKNE SNEMEHTDI C TBEpAbIM U XNOKAM KaTOOOM

LlVIHK-BOS,D,yLIJHbIe ANeMeHTbI C LWeJT04YHbIM 3N1EKTPOJTIUTOM

Aﬂ}OMVIHI/IIh-BO3,D,yLIJHbIe 3NeMeHTbI C COJieBbIM U LLIEJTOYHbIM 3J1EKTPOJTUTOM

MarHnim-Bo3ayLWHbIN 3N1IEMEHTLI C CONEBbLIM 3IEKTPOSINTOM

. JInTnn-Bo3gyLuHasa TEXHONOMS.

. CBMHUOBO-KMCNOTHbIN aKKyMynaTop

. Hukenb-metannrmapvaHblie akkyMynaTopbl

. JINTUIA-NOHHBbIE aKKYMYNSATOPbI

. 2KngkomeTtannunyeckune akkymynsitopbl

. MpoToYHbIE aKKyMyNATOPbI

. QNEKTPOXMMMYECKNE KOHAEHCATOPbl (MOHUCTOPbI)

. MpousBoacTBO Bogopoaa

. CxaTue, ouncTtka u xpaHeHue Bogopoaa

. PoTOANEKTPOXMMUYECKMI CNOCODB NonyyYeHns Bogopoaa
. MpeobpasoBaHne CONHEYHON SHEPTUN B SNIEKTPOIHEPTUIO
. TepmognHaMumka 1 KMHETUKA TONSIMBHbIX 31EMEHTOB

. TBepaoononMumepHbie TOMMMBHbBIE 3NIEMEHTHI.




23. TonnMBHbIE 3NEMEHTbI MPSIMOrO OKUCIIEHUS! XKNOKOro TOMnmBea

24, TBepOoOoKCUAHbIE TOMNSIMBHbIE 3NTEMEHTbI

25. PacnnaBHble kapGoHaTHbIE TOMMNMBHbIE 3N1EMEHTbI

26. ®oCcOPHO-KMUCINOTHBIE TOMNMMBHBIE 3NEMEHTbI

27. LenoyHble TONMMBHbIE 3NEMEHThI

28. Bronoruyeckre ToNNMBHbLIE 3NEMEHTHI

29. beamembpaHHble TONMMBHbIE 3NEMEHTbI

30. OgHoKamepHble TBEPAOOKCUAHbIE TOMMNMBHbLIE 3NIEMEHTbI

31. beckamepHble TBEPAOOKCHAHBIE TOMMNBHbLIE ANIEMEHTbI

32. TBepaooKCHUAHbIE TOMNSMBHBIE 3NEMEHTbI C KUAKUM ONIOBSIHHLIM aHOA0M
33. DNeKTPOXMMUYECKME TEXHOIOMMWN 1 3arpsi3HEHNE OKpY»KatoLLen cpeabl

OnucaHue KpuTepMeB W LWKaNbl OLEHMBaHWA KOMMeTEeHUMA (pe3ynbTaToB OOy4eHus) npu
NPOMeXyTOYHOWN aTTecTauum

OueHKka 3HaHWI, YMEHWA M HaBbIKOB, XapakTepu3yolasi atanbl (popMMPOBaHUSA KOMMETEHUMIA B
pamMKax M3y4yeHus AMCUMMINHBLI OCYLLLECTBMNSETCSA B XOA€E TEKYLLEN U MPOMEXYTOYHON aTTecTaumi.

TpeboBaHus NO TeKyLLEN aTTecTaumm 1 KpUTEPUN OLLEHUBAHMS NPUBEAEHbI BbILLE.

MNpomMexyTouyHas aTTecTauusi NpoBOAUTCA B COOTBETCTBUM C [lONOXeHMEM O MNPOMEXYTOYHOM
aTTecTauumn oby4atoLmxcs No NnporpaMmmam BbicLLero 06pasoBaHus.

KoHTponbHo-u3MepuTenbHble MaTepuanbl  NPOMEXYTOYHOW aTTecTaumu
TeopeTMyeckMe BOMPOCHl, MO3BONSKOLWME OLUEHUTb YPOBEHb MOMYYEHHbIX 3HAHUA W©
cchOpPMUPOBAHHOCTM YMEHUI N HABLIKOB B 0BMACTM 3KONOrMYECKM YNCTBIX MICTOHYHUKOB SHEPTUN.

Bunet dhopmmpyeTcst U3 AByX yka3aHHbIX Bbllle BOMPOCOB, HE CTOSILLUX PSAOM.

BKMNOYalwT B cebs
cTeneHb

Kputepun oueHnBaHns KOMNeTeHLMN

YpoBeHb
cchopmupoBaH
HOCTU
KOMMNeTeHLUN

LLlkana oueHok

Obyyarowutics enadeem meopemu4ecKumu ocHosamu
A7IEKMPOXUMUYECKOL 3HEP20KOH8epCcuUU, criocobeH
unrcmpupogame omeem rpumepamu, akmamu unu  OaHHbIMU
Hay4HbIX uccriedoeaHul, MPUMEHSMb meopemu4yeckue 3HaHus Ons
peweHusi npakmu4eckux 3adady 8 obsiacmu XUMUYECKUX UCMOYHUKO8
moka

BbinonHeHsi ¢
OUeHKoU
3a4YmeHo
3adaHusi
mekywel

ammecmauuu.

LocmueHym
ropozosniti
ypOBeHb
omeemos o
bunemy

3aumeHo

Obyyaruwuticas OeMOHCMpuUpyem OmMpbIBOYHbIE, (bpazMeHmapHble
3HaHUSsT MEeopPemuYeCKUX OCHO8 (bu3u4ecKoUl, KO/loudHoU Xumuu u
anekmpoxumuu, Ooryckaem epybble OwubKu Mpu  NPUMEHEHUU
meopemuYyeckux 3HaHull Ornsi peuweHus Mpakmuyeckux 3aday 8
obnacmu xumu4eckol mepmMoOUHaMUKU U XUMUYECKOU KUHEMUKU

He
8bIMOJIHEHbI C
OoUeHKolU
3a4YmeHo
3adaHusi
mekywel

ammecmauuu.

He
docmueHym
ropozosnbiti

ypO8€eHb
omeemos o
bunemy

He 3aumeHo




	11. Планируемые результаты обучения по дисциплине (знания, умения, навыки), соотнесенные с планируемыми результатами освоения образовательной программы (компетенциями) и индикаторами их достижения:

