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6. CoctaButenu nporpammbl: Kozagepos Oner AnekcaHapoBud, A4.X.H., A0L.
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9. Llenu n 3apaum y4e6HON ANCLUNSINHDI:
Llenb nsyyeHunsa ancumnnmHbl 03HaKOMUTLCSA C PUUKO-XMMNYECKMMN OCHOBaMM NPOLIECCOB
npeobpa3oBaHNs SHEPTUMN.
OcHoBHbIe 3aga4n Kypca:
- AaTb OCHOBbI paboTbl COBPEMEHHbIX MCTOMHUKOB 3HEpruun, npeobpasoBaHns 1
aKKyMyITMPOBaHUA Pa3fnnYHbIX BUAOB SHEPTUN.

10. MecTo y4yebHoM gucumnnuHbl B cTpykTtype OOI: o6sa3aTtenbHas gucumnnmHa
BapMaTMBHOW YacTu
TpeboBaHWst K BXOOHBIM 3HAHUSAM, YMEHUSIM N HaBblKaM: BNnageTb OCHOBaMun Teopum
dbyHOaMeHTanbHbIX pa3fgenoB XMMUKU; CNOCOBHOCTLIO NPUMEHATb OCHOBHbIE 3aKOHbI XMWY MPU
06Cy>KOEHMM NOSTYYEHHbIX pe3ynbTaToB, MMETb HaBblKM CaMOCTOATENIbHON 06pPaboTKM
pes3ynbTaToB U3MEpPEHUI, HEOOXOANMbIE AN1S1 YCTaHOBIEHUS NPUPOabI SBIIEHUS U
onpeaeneHns ero KoMYeCTBEHHbIX XapaKTepUCTUK.

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

COOTHeCeHHble C

nnaHupyeMbiMun

pe3ynbTaTamMM OCBOEHUA obOpasoBaTesnibHOM

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

KomneTteHuus [MnaHnpyemble pe3ynbtatbl 00y4eHus

Kog HassaHune

OrlK-1 | CnocobHocTb 3HaThb: TEeopeTnyeckne OCHOBbI 3NIEKTPOXNMMNYECKON
BOCNpPUHMMATb, 3HEepProkoHBEpPCUN;
pas3BMBaTb U yMeTb: NPUMEHATb 3HaHMA O npuHuMnax paboTbl
Ncnonb3oBaTb COBPEMEHHbIX 3NEKTPOXMMUYECKMX WUCTOYHUKOB SHEPTUM,
TeopeTnyeckmne npeobpas3oBaHMa M aKKyMyNMpPOBaHUS pPasfnyHbIX BUAOB
OCHOBBbI 3HEeprum npu peLleHnn NpogeccmnoHarnbHbIX 3a4ay;
TPaaULMOHHbIX K UMETb HaBblKM: WUCMONMb30BaHUS TEOPEeTUYECKNUX OCHOB
HOBbIX pa3agenos 3AMEKTPOXMMMYECKON  SHEPrOKOHBEPCUM  MpU peLeHnn
XUMUM NPU peLLIEHNN 3KCNepuMeHTanbHbIX 3a4au.
npodeccnoHanbHbIX
3agad

OlK-2 | BnageHne HaBblkaMu | 3HaTb:  TEOPETUYEeCKMe  OCHOBbl  3KCMEepUMEeHTasbHbIX
XUMUNYECKOrO METO4OB  M3YYeHUs  MNPOLECCOB  AMEKTPOXMMUYECKOM
3KCNEPMMEHTA, 3HEepProkoHBepcumn
CYHTETUYECKUMMU n | ymeTb: Ncnonb3oBaTb TeopeTnyeckme OCHOBbI
aHanMTUYeCKUMM 3NEKTPOXUMMYECKON  SHEProKOHBEPCUM  MpU  pPEeELUEHUM
MeToAaMn MNONyYeHUs | NpakTUYeckux 3agad
n nccnenoBaHus | BNnageTb:  OCHOBHbIMW +— METOAAMW  3NEKTPOXUMUYECKOMN
XUMUYECKNX BELLECTB | BHEProKOHBEPCUM U aKKyMYNMPOBaHWS SHEPrn
N peakuum

Or1K-5 | CnocobHocTb K | 3HaTb: OCHOBHbl€ WCTOYHMKA Hay4yHOW WHGOpMaUUM o
MOWUCKY, obpaboTke, | NpMHLMNax n MeToaax 3NEKTPOXNUMUNYECKOM
aHanmay Hay4HOW | SHEProKOHBEPCUN
NHpopmaLmm N | yMETb: aHanManpoBaTb pe3ynbTaTbl PeLleHNss NPaKTUYECKNX
dopMynnpoBke Ha uXx | 3agad
OCHOBE BbLIBOJOB W | UMETb HaBbIKW: dopmynmnpoBaHuns BbIBOAOB no
npeanoxeHnn NCNOSb30BaHMIO 3NEKTPOXMMNYECKMUX IHEPTOKOHBEPCUOHHbIX

YyCTaHOBOK

MK-3 BNageHne CUCTEMOM | 3HaTb: PU3NKO-XUMUYECKME  OCHOBbI npoweccos

dyHOaMEHTanbHbIX 3NEKTPOXMMMYECKOrO NpeobpasoBaHUs IHEPrnu;

XUMWNYECKNX MOHATUI U

YMETb. NPUMEHATb TeopeTn4eckne OCHOBbI




MeTo40Torm4eCcKmnx C-)J'IeKTpOXI/IMVI‘-IeCKOIZ TepMoaAMHAMUKMN N KUHETUKU npu
acrnekrToB XUMUWY, | pelleHnn npodpeccnoHarnbHbIX 3aay;
CbOpMaMVI n metTogamm | UMeTb HaBbIKN. NCMNOJ1Ib30BaAHUA TeopeTn4eCKnx OCHOB
Hay4HOro rno3HaHus AMEKTPOXMMMNYECKON IHEPrOKOHBEPCUU npu peLueHumn
JQKCMepnmMeHTaribHbIX 3a4au.
12. O6bemM gucumnnuHbl B 3a4eTHbIX eanHuuax/yac. 3 /108
Popma NPOMEXYTOYHON aTTeCcTauum: 3a4eT
13. Buabl y4ye6Houn paboThbl
TpygoemkocTb
Bug yuebHown paboTbl [lo cemecTtpam
Ay P Bcero 7 P
Ay}J,I/ITOprIe. 3aHATUS, 72 72
B TOM Yncne:
nekuum 36 36
naboparopHble 36 36
CamocTtosiTensHas paborta 36 36
dopma NPOMEXYTOHHOW aTTecTauuu - 3a4eT
WToro: 108 108
13.1. CopepxaHue AUCLUNIUHbI
n/n Peanusauus
pasgena
HanmeHoBaHue pasgena OVCLUUMNIINHBI C
CopepxaHue pasgena aMCUnninHbl
ANCLUMNNUHBI NOMOLLLbHO
OHNamnH-kypca,
QYMK *
1. Jlekuum
1.1 TeopeTnyeckne OCHOBbI OneKTPOXMMUYECKME TEXHOSOTUI OJ1S1 SKOFTOrNYECKM
3NEKTPOXUMUNYECKOTO yYncToro npeobpasoBaHmsa aHeprun. MpuHUMNbI
npeobpasoBaHnst SHepPruu NpPSAMOro npeobpasoBaHUs SHEPTUN XUMUYECKNX
peakunii B 9NEKTPUYECKYIO S3HEPTUIO B XUMUYECKUX
NCTOYHMKaX Toka. OCHOBHbIE TUMbl XUMNYECKNX
NCTOYHMKOB ToKa (XUT): nepBuYHbIE (ranbBaHM4eckune)
3NEeMEHTbI, aKKyMYNATOPbI, TOMMMBHbBIE 3NIEMEHTHI. MOOK
TepmognHamuka XUT. DnekTpogHbIi noTeHuman. «CoBpEeMEHHbI
MakcumanbHoe HanpsbkeHue. HanpshkeHne e XuUMuyeckume
pa3oMkHyTOM Lenu. Paboyee HanpsbkeHme. NCTOYHUKM
Monsipusauyusa B XUT (ommyeckas, TOKa»
3ANEeKTPOXMMMYEcKas, KOHLEHTPaLMOHHas). https://mooc.v
BonbTamnepHasi xapaktepuctmka XUT. su.ru/course/vi
1.2 lanbBaHWYeckue anemMeHThl | MepBuUYHbIE coneBble U LUEMNoYHbIe UCTOYHUKU ToKa. | ew.php?id=2
OneKkTpoxmMmuyeckne 1 gpyrue usmMko-xummdeckmne
npoueccbl. MapraHUeBo-LUMHKOBLIN coneBoi anemeHT. | YOMK
MapraHueBo-UMHKOBbLIN ~ 3NEMEHT C  LIENoYHbIM | «XUMUYecKne
anektponutoM.  anbBaHU4YecKMe  3MEMEHTbl  C | UCTOYHUKU
UMHKOBbIM  aHoAOM. JluTueBble ranbBaHMYeckue | TOKax
aneMeHTbl C TBEpPAbIM U XUAKUM KaTodoM. PesepBHble | https://edu.vsu
XAT. MeTann-Bo3ayLuHble anekTpoxmmMmmyeckme | .ru/courselvie
TexXHomnornn. JOnekTpoxumudeckne npouecchl. LmHk- | w.php?id=990
BO3YLUHbIE 3MIEMEHTbI C LUEMOYHbIM 3MEKTPONUTOM. | 3
ANIOMUHUR-BO3OYLUHbIE 3NEMEHTbl C CONeBbiM U
LLenoYHbIM AEKTPOSIUTOM. MarHuii-Bo3ayLUHbIN
3fIEMEeHTbl C  COMeBbIM  3NeKkTponuToMm.  JluTuin-
BO34YyLUHas TEXHOIOMUS.
1.3 AKKYMYNaTopsbl CBVHL0BO-KUCIIOTHbIN akKymynsitop. TepmoguHamuka
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ANEKTPOXNMUYECKNX npoueccos. Mo6ouHble

npoLecchl. Monsipusauyus. KoMnoHeHTHI
aKKymynsitopa. OcobeHHoCcTH obcnyxmBaHus.
MepepaboTka akkyMynsaTOPHOro noma.

Hukenb-meTtannrugpuaHbie aKKyMYnsSTOpPbI.

OnekTpoxummnyeckne  npouecchl. [lepesapsg u
rnybokun paspag. TepmoguHamuvka rmapuga metanna
Ha aHoge. KpuBble 3apspga/paspsga. OcobeHHoCTH
TBepaodasHbixX NPOLECCOB Ha KaToAe. SNEKTPOnuT.
JINTUA-NOHHbIE  aKKYMYNATOpbl.  ONEKTPOXMMUYECKne
npoueccbl. WHTepkansaums. AKTMBHble Martepuanbl
aHoga u kaTopa. BonbTamnepHble XapakTepuCTUKW.
OcobeHHOCTHM 3apsaga u paspsaa.

AKKYMynATOpbl  ANS  KPYyNMHOMAacLWTabHOro XpaHeHus
aHeprmn.  XKugkomeTannuueckme — akKymynsaTopsbl.
Cuctema HaTpun-cepa. OnekTpoxnmmnyeckmne
npouecchl. [MpoToyHble akkymynsaTopbl. BaHaguweBble
penokc-6atapen.  OnNEKTpOXUMUYECKME  MPOLECCHI.
AnekTpoabl. IOHOOOMeHHbIE MeEMOpPaHbl. DNEKTPONNT.

14 OneKkTpoxnMmyeckmne MpuvHUMN OEenNCcTBMA 3MEKTPUYECKOro KoHAaeHcaTtopa.
CynepKoHOEeHCcaTopbl EmkocCTb. OnekTpoxummnyeckne KOHOEeHcaTopbl
(noHncTopsl). WMpaeanbHble wnoHucTOpbl. [MBpuaHble
noHucTopel. [NceBgokoHaeHcaTopbl. [BOMHOCMNOWMHBLIE

CynepKOHAEHCATOPbl M aKKyMYNSTOPbl: CPaBHEHWUE.
15 BogopogHas aHepreTuka. lMpounssogcteo Bogopoga. PwudopmuHr.  [lMaposas

TonnMBHbIE 3NEMEHTbI

KoHBepcus. YacTnyHoe okucneHue. ABTOTEPMUYECKUI
pucopmuHr. Masndukaumsa. AHasapobHoe pasnoxeHue.
OnekTponus BoAbl. TepmMOAMHaMMKa W KUHEeTWKa.
LLlenoyHon anekTponua MeMOpaHHbI 3NeKTPONn3.
CxaTue, o4MCTKa U XxpaHeHne BoAopoAa. JNeKTponus
BOAbl NOA AaBneHneM. JneKTPOXMMUYecKkoe cxaTue
BOAopoaa. OnekTpoxuMmmyeckas 3KCTpaKums
Bogopoda. Ounctka Bogopoda OT OKMCKM yrrepoaa.
XpaHeHune Bogopoaa B (hopme ruapmaos.

POTOINEKTPOXNMNYECKNI cnocob nony4yeHusi
Bogopoaa. [NpeobpasoBaHne COMHEYHOW SHeprun B
3MNEeKTPO3HEPTUIO. doToxmmMmmnyeckoe "
HPOTOINEKTPOXMMMYECKOE npeobpasoBaHne
COJSTHEYHON 3HEeprum. Mpouecchbl B
NonynpoBOAHUKOBbIX POTOINEKTPOXMMUYECKNX

anemeHTax. ®oTO3aNEKTPONu3. OSHEepProkoHBepcus B
BuokaTanuTUYECKMX cuctemax.

TepmoaMHaMmKa U KUHETUKa TOMMMBHbIX 31EMEHTOB
(T3). MpuHumnbl pabotel T3. [peumywectBa u
HeJoCTaTKW. HanpsbkeHWe TOMMMBHOMO  dfeMeHTa.

AKTMBaLMOHHOE nepeHanpsikeHue. Omuyeckme
noTtepm. KoHueHTpaLumoHHas nonsipmsaums.
BonbTamnepHas xapakTepuctuka.

TBepaononMMepHsblie TOMMUBHbIE SMEMEHTDI.

OneKTpOXMMUYECKMe MpOLEeCChl.  JrekTpokaTanuma.
Onektpoabl. MembpaHa. Mpon3BoanTENbHOCTb.

TonnuMBHbIE 3NEMEHTbI MPSIMOrO OKUCIIEHUS XXUOKOro
Tonnuea. MeTaHOMbHBIN  TOMMNUBHBLIA  3JNIEMEHT.

OcobeHHoCTH 3NEeKTPOOKUCIIEHMS MeTaHona.
MeMOpaHHbIN 3nekTpoaHbln y3en. MNonspu3aunoHHas
KpuBasi.

TBEepaooKCHMaHbIE TONMMBHbIE 3NIEMEHTBI.
OnekTpoxnMmnyeckme peakuuu. TeBepable
3MNEeKTPOnuTHI. MexaHn3mbl
3MNeKTpOonNPOBOAHOCTU.ONEKTPOAbI.
MponsBoanTENbHOCTb.

PacnnaBHble Kap6OHaTHbIe TOMJMMBHbIE 3J1IEMEHTHI.
aﬂeKTpOXMMMHeCKMe npoueccol. MaTepmanbl aHoada u
Karoaa. aﬂeKTpOJ'II/IT. MeTann0KepaMquCKaﬂ

MOOK
«CoBpeMEHHbI
€ XUmHn4yeckune
NCTOYHUKM
TOKa»

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

ew.php?id=2

YOMK
«XnmMmunyeckme
WCTOYHUKMN
ToKa»
https://edu.vsu
.ru/courselvie
w.php?id=990
3
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mMaTpuua. Pacnnasbl. BOJ'IbTaMI'IepHaﬂ
XapaKkTepucTtuka. I'Ipemmyu.l,eCTBa N HEJOCTaTKWN.
Knaccnyeckne n HeCTaHOapTHbIe TOnJIMBHbIE

ANNEMEHTDI. qDOCd)OpHO-KVICJ'IOTHbIe TOnJNMBHbIE
ANNEMEHTDI. LU,eJ'IOLIHbIe TOMJnBHbIE AJIEMEHTDI.
Buonornyeckne TOnnnBHbIE OJIEMEHTDI.
56‘3M6M6paHHble TONJIMBHbIE AJIEMEHTDI.
OD,HOKaMeprIe TBEpAOOKCHAHbIE TOnJIMBHbIE
ANeMeHTbI. EGCKaMeprIe TBEPAOOKCHMAOHbIE

TOMNUBHbIE 3NEMEHTbI. TBEpAOOKCUMAHbIE TOMMBHLIE
3NEMEHTbI C XXWUAKMUM ONOBSAHHbIM aHO0M.
OKOMOrMYHOCTL TOMMMBHLIX 3nemMeHToB. Bogopoa wu
rnobanbHoe notenneHue. Ponb TOMNUBHbIX
3MEMEHTOB B N3MeHeHNN Knumara.
OneKTPOXMMUYECKME  TEXHONOMMU W 3arpsisHeHue
OKpy>KatoLen cpeapl.

2. NpakTn4yeckme 3aHATUA

He NpeAyCcMOTpPEHb! y4eBHbIM NNaHoM

3. llabopaTopHble 3aHATUSA

3.1 TeopeTnyeckme OCHOBbI Onpegenexne TepMOANHAMMNYECKNX KOHCTaHT
3MNEKTPOXMMUYECKOTO paBHOBeCUS
npeobpa3oBaHns 3HePrun OKUCINUTENbHO-BOCCTAHOBUTENBHbIX peakuum B
TBEPAbIX AMNeKTponmTax
OnpegeneHne npeaensHon MONSAPHON
3MNeKTpOonNPOBOAHOCTU CUIBLHOIO 3reKTponuTa
OnpegeneHne 4ucen nepeHoca MWOHOB METOAOM
OBWXKYLLLENCS rpaHuLbl
OnpegeneHne 4ucen nepeHoca MWOHOB METOAOM
mTtTopda MOOK
3.2 lanbBaHWYeckue anemMeHTbl | Peanusaums anektpoga | poga u onpegeneHve | «CoBpeMeHHbI
CTaHOapTHOro noteHuuana € XUMHU4yeckue
Peanusauns anektpoga Il poga v onpegeneHue ero | UCTOYHUKK
CTaHOapTHOro noteHuuana TOKa»
Peanusauusa OKMUCNMTENbHO-BOCCTaHOBUTENbHOrO | https://mooc.v
anekTpoda W onpedeneHMe ero cTaHZapTHoro | su.ru/coursefvi
noTeHuMana ew.php?id=2
HanpsixeHne xumudeckux uenemn
NamepeHre HanpspkeHus KOHUEHTpauuoHHon uenu u | YOMK
onpegeneHne AMdy3noHHOro noteHuymana «Xnumunyeckme
3.3 AKKYyMynaTopsl McnbiTaHWe LWenoYyHoro akkymynsaropa NCTOYHUKN
WccneposaHne ANEKTPUNYECKNX XapakTepucTuk | Toka»
CBUWHLIOBbIX aKKyMYynsiTOpOB https://edu.vsu
3.4 QnekTpoxuMmnyeckme M3mepeHue eMKOCTM [BOVHOrO 3feKkTpudeckoro cros | -fu/course/vie
cynepKoHOeHcaTopbl Ha TBEpOOM anekTpoae nNpu  nomoww  Mocta | W.php?id=990
nepemMeHHOro Toka 3
MonyyeHne ranbBaHOCTATUYECKOW KPUBOWM 3apsiKeHus
Pt(Pt)-anekTpoaa B cepHON KUcnoTe
M3yyeHne BnusiHMA cocTaBa pacTBopa Ha KpuBble
3apsHKeHNs NNaTMHUPOBAHHOTO NnaTMHOBOrO
anekTpoga
35 BoaopoaHas aHepreTuka. [a30BbIi BOAOPOAHbIN 3NEKTPoS
TonnueHbIE 3NEMEHTbI ONeKTponu3 BOAHbLIX paCTBOPOB 3MEKTPOSIMTOB
13.2. Tembl (pa3gensl) AUCLUNNUHBI U BUAbI 3aHATUN
Ne HavumeHoBaHue Tembl Bupe! 3arsTvi (4acos)
n/n (pasgena) oucumnnmHbl Jlekumm | MNpaktnyeckne | JlabopaTopHbie Camo;;%;éTTzanaﬂ Bcero
TeopeTnyeckme OCHOBbI
1 ANEKTPOXMMUNYECKOTO 8 - 8 8 24
npeobpasoBaHnsi SHEPTK
2 [[anbBaHW4Yeckue aneMeHThbl 10 - 10 10 30
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AKKyMynsaTopbl 8 - 8 8 24
OnekTpoxnmuyeckme i 4 12
cynepkoHaeHcaTopbl

5 BooopoaHas sHepreTuka. 6 i 6 6 18
TonnvBHbIE 3NEMEHTHI
UTtoro: 36 0 36 36 108

14. MeTogn4yeckme yKkasaHusa Ans obyvaroLwmxcs Nno 0CBOEHUIO AUCLUNIIUHDI

PaboTta ¢ KoHCnekTamMmn nekuun, npe3eHTaunoHHbIM MaTepuasriomMm, BbINOJIHEHUE J'I860paTOprIX

3aflaHui, 3afaHun TeKyLlen aTTecTauum.

Mpu peanusaumm ANCUUNINHBI C UCNOSTb30BaHMEM ANCTAHUMOHHbBIX 06pa3oBaTenbHbIX
TEXHOMNOMM NCMNONb3YTCA NHCTPYMEHTbI 3NIEKTPOHHON MHPOPMaLNMOHHO-06pa3oBaTeNbHOM
cpeabl BI'Y «OnektpoHHbIn yHuBepcuteT BI'Y» (https://edu.vsu.ru) n/unm “MOOK BI'Y”
(https://mooc.vsu.ru), cepsucel BuaeokoHpepeHuunn (BigBlueButton, Zoom, Discord 1 ap.),

ANIEeKTpPOHHAaA no4ta, mecceHgxepbl 1 COLCETW.

15. lNepeyeHb OCHOBHOMW WU [OMNONMHUTENbLHOW nUTepaTypbl,

HeobXxoAUMBIX AN OCBOEHUA AUCLUNIIUHDI

a) ocHoBHas nuTepartypa:

Ne n/n MCTOYHMK
1 KozagepoB O.A. CoBpeMEHHbIE XMUYECKME UCTOYHMKM TOKa : y4ebHoe nocobue / O. A.
Kosagepos, A. B. BeegeHckuin.— CaHkr-INetepbypr ; Mockea : JlaHb, 2016.— 132 c.
6) pononHUTENbLHas nUTeparypa:
Ne n/n McTOYHMK
HamackuH b.5. 3nekTpoxmmus : [yuebHoe nocobue ans ctyq., obyy. No HanpaBAEHUO NOAroT.

2 "Xumunsa"] / b.b. NamackuH, O. A. Metpun, I'. A. UnpnuHa .— U3g. 3-e, ucnp. — CaHkT-
Metepbypr [v gp.] : Jlanub, 2015 .— 670 ¢

3 HamackuH B.5. OcHOBbI TEOPETMYECKON AaNekTpoxumnmy : y4eb. nocobue Anst CTy4. XMmMuu.
cneu. By3oB / b.6. lamackuH, O.A. NeTtpun .— M. : Beiclwag wkona, 1978 .— 238 c.

4 HamackuH B.5. BBegeHne B aneKTpOXMMUYECKYIO KUHETUKY : y4eb. nocobure ans ctyq. Xum.
cneu. yH-ToB / B.5. flamackuH, O.A. MNetpuin .— M. : Beicwas wkona, 1983 .— 399 c.
Baroukun B.C. OcHoBbl anektpoxumumn / B.C Baroukun. — M. : Xumus, 1988 .— 399 c.

6 PoTtuHsH A.J1. TeopeTuyeckas anektpoxmmusa / A. J1. PotuHsaH, K. W. TuxoHos, W. A. LlowwnHa.
— J1. : Xumus, 1981 .— 422 c.

7 Mamannos H.A. Onektpoxumus pactesopoB / H.A. amannos .— 3-e uag., ncnpas .— M. :
Xumug, 1976 .— 488c.

8 Hukonbckuin B.IN. MoHocenekTuBHble anekTpoabl / b.IN. Hukonbckuin, E.A. Mateposa .— J1. :
Xumug. JleHuHrp. ota-Hue, 1980 .— 239 c.

9 LWaTtanoe A.A. NpakTnkym no uan4eckon xmmum : y4eb. nocobue onsa cTtyq. XMumMumd. 1 XMMUKO-
TexHon. cned. By3oB / A.A. LWaTanos, N.K. Mapwakos .— M. : Beiclwas wkona, 1975 .— 284 c.

10 MpakTnkym no anekTpoxmmum : yd4eb. nocobme ansa xmmud. cned. By3oB / 6.6. [lamackuH [n
ap.]. — M. : Beicw.wk., 1991 .— 287 c.

11 MoTeHunomeTpus. Y.4: MNpaktukym no crneymanbHocTn 011000- Xumus / cocT.: A.B.
BeegeHckun [n ap.]. — 2003 .— 79 c. (Ne 720).

C60opHMK 3aga4 No TEOPETMYECKOW 3NEKTPOXuMmMK : y4eb. nocobrne ans cTyq. By3oB, 00y4. no

12 crey. "TexHonorns anekTpoxmMmmyeckmx npomssoacts” / nog pea. .M. Kykosza .— M. :
Bbicwas wkona, 1982 .— 159 c.

13 COOpHMK NPMMEPOB 1 3a4ady No ANeKTPOXMMMK : y4ebHoe nocobue / cocT.: A.B. BBeaeHckuii [un
ap.] .— BopoHex : ML By, 2010. - Y. 3: PaBHOBECHbIE 9NEKTPOAHbIE CUCTEMbI .— 66 C.

14 KpaTkun cnpaBoyHUK husmnko-xummyeckmx sennudnH / nog pea. A.A. Paesgens, AW,
MoHomapesol . — M. : Bepbym-M, 2008 .— 230 c.

Hobow [l. DneKTpoXnMmmnieckme KOHCTaHThI : cnpaBs. Ans anektpoxumukos / [. Jobow. — M. :

15
Mwup, 1980 .— 364 c.

CnpaBoyHuk no anektpoxumun / noa pea. A.-M. CyxotuHa .— J1. : Xumug . JIeHUHrp. oTA-Hue,

16
1981 .— 486 c.

17 XnMuyeckme UCTOYHMKN TOKa : cnpaBoyHuk / nog pea. H.B. KoposuHa, A.M. CkyHanHa .— M. :
U3a-8o M3AU, 2003 .— 739 c.

KopoBuH H.B. 3nektpoxmmumnyeckas sHepreTtuka / H.B. KopoBuH .— M. : QHeproatommagar,

18
1991.— 263 c.

pecypcoB WHTepHeT,


https://edu.vsu.ru/
https://mooc.vsu.ru/

Mneckos KO.B. ®oToanekTpoxnmmuyeckoe npeobpasoBaHne conHevHon sHeprum / HO.B.
MneckoB. — M. : Xumuga, 1990. — 174 c.

HaetaH O.K. NMpobnema HenocpeaCTBEHHOIO NpeBpaLLEHUST XMMUYECKON SHeprum Tonnvea B
20 anektpudeckyto / O.K. [laBTtaH ; AH CCCP. OHepreTtudeckuii MH-T um. .M. KpxXmkaHOBCKOro
— M. ;1. : Nag-Bo AH CCCP, 1947 .— 142 c.

MeToanueckne ykaszaHus K Kypcy "OKONMOrm4yeckn YNCTble UCTOYHUKM SHeprumn” 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

19

B) MHOPMALIMOHHbIE 3NIEKTPOHHO-00pa3oBaTenbHble pecypchl (oduumnanbHble pecypcbl MHTEPHET):

22 www.lib.vsu.ru — 3HB BI'Y

23 MOOK «CoBpeMeHHble XMMUYECKNE NCTOYHUKM ToKay https://mooc.vsu.ru/course/view.php?id=2
24 YOMK «Xummyeckne UCTouMHUKM Tokay https://edu.vsu.ru/course/view.php?id=9903

16. MNepeyeHb y4yeOHO-MeTOAMYECKOro obecrnevyeHUs ANs CaMOCTOATENILHOW paboTbl
(y4ebHo-memoduyeckue pekomeHdayuu, nocobusi, 3adadyHuku, Memodu4yecKue yKa3zaHusli O BbIMOSTHEHUIO
rpakmuy4eckux (KoHmporsbHbIx) pabom u dp.)

Ne n/n McTouHUK

KnHeTuka XMMM4eCcKUX 1 aNeKTPOXMMUYECKMX MPOLLECCOB. 3MNEKTPONPOBOAHOCTL : MPAKTUKYM MO

1 criey. 011000- Xumus / Coct.: A.B. BBeaeHckuii [u ap.] — Bopowex : JIOI BI'Y, 2003. -

Y. 2. — 82 c.(Ne 648). — URL:http://www.lib.vsu.ru/elib/texts/method/vsu/jan04053.pdf>.
PaBHOBeCHbIE aMeKTPOAHbIE CUCTEMBI. [[paHMLa pasgena 3apsKeHHbIX a3 : NPaKTUKYM Mo cneL.
011000- Xumus / coct.: A.B. BBegeHckun [u ap.]. — BopoHex, 2003-.

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

COOpHMK NpUMepPOB 1 3afad No ANeKTpoxmmnn ; y4ed. nocobue / coct.: A.B. BBegeHckun [n ap.]
3 .— Boponex : ML BI'Y, 2010. - Y. 1: PaBHOBeCHbIe NPOLECCHl B pacTBOPax 3NEKTPONNTOB .—
39 c. <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m10-03.pdf>.

CO60opHVK NpUMepPOB 1 3agady No anekTpoxmmumn : y4eb. nocobue / coct.: A.B. BeegeHckun, C.A.

4 KanyxwuHa, T.A. KpaByeHko [u gp.] . — Boponex : ML BI'Y, 2010. - Y. 2: NoHHbIN TpaHCNOpT.
KynoHomeTpusa .— 60 c. <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m10-04.pdf>.

EpemuH B.B. 3agayHuk no gmsmyeckon xumunm / B.B. EpemuH [n gp.] — M. : Ok3ameH, 2003. — 318

5
C.

6 Na6oswuy, J1. 3agaun no dpumsunyeckon xumum ¢ peweHnamm / nog ped. 0. B. dunmnnosa .— M. :
Mwup, 1972 .— 442 c.

7 ®usmyeckas xMMmusa B Borpocax n oteeTax: KnHetuka. dnektpoxumus : y4eb. nocobue ang ctya.

XuM. cney. yH-ToB / E.M. KysHeuosa [u gap.]. — M. : N3g-so MI'Y, 1981 .— 264 c.

17. UHcpopMaLMOHHbIE TEXHOMOMMU, UCMOSb3yeMble AN peanusauum y4e6Hou
AUCLUUNIUHBI, BKITIOYasa nporpamMmHoe obecnevyeHne u MHpopmMmaunoHHO-CNpaBoOYHbIe
cucteMbl (Npy Heo6xoAMMOCTH)

MNpn peanusaumm y4eBHOW AUCUUNIIUHBI  UCMONb3YKTCA SMEMEeHTbl 3NEKTPOHHOro obyyeHus K
pa3nuyHble  AMCTaHUMOHHble  ObpasoBaTenbHble  TexHomoruu, nossponswwme  obecneynBatb
onocpenoBaHHOE B3aMMOAENCcTBME (Ha paccTodHun) npenogasaTenen u obyyarowmnxcd, BKIYas
WHCTPYMEHTbI  3NIEKTPOHHOW  MH(POpMauMOHHO-Obpa3oBaTenbHon  cpedbl  BIY  «3OnekTpoHHbIN
yHuepcuter BIY» (https://edu.vsu.ru) w/vnn “MOOK BIY” (https://mooc.vsu.ru), npoBeaeHve
BebrHapoB, BWOEOKOHMEepeHUMn (B TOM 4ucne ¢ npumeHeHvem cepsucoB Zoom, Discord n ap.),
B3aUMOJENCTBMNE B COLICETAX, MOCPEACTBOM 3M1EKTPOHHOM NOYTbl, MECCEHAXXEPOB.

18. MaTepmnanbHO-TeXHU4YeCKOe obecneyeHme AUCLUNIINHDI:

YcTaHoBKM ONs  onpeaeneHns 3neKkTponpoBOLHOCTU; YYEOHbIM  KOMMAMEKC «XUMUS»; MOHOMEPHI,
TepMoCTaThl, noTeHUnocTaThl, AneKTpoabl, ANEeKTpoXnMmnyeckme FNGVIKI/I, MyﬂbTMMe,EI,MVIHOG
obopynoBaHue.

19. ®DOHA OLUEHOYHbIX CPEeacTB:
nepequb KOMﬂeTeHLI,VII7I C YyKazaHueMm 3TanoB d)OpMMpOBaHVIﬂ U nnaHUpyembiX pe3yrnbTaToB
oby4yeHus

Ko n MnaHupyemble pe3ynbTaTbl 00y4eHNs OTanebl
cogepxaHue (nokasaTenu AOCTUXEHUS 3aaHHOro YPOBHS dopmupoBaHus P0C



http://www.lib.vsu.ru/elib/texts/method/vsu/m09-76.pdf
http://www.lib.vsu.ru/
https://edu.vsu.ru/course/view.php?id=9903
http://www.lib.vsu.ru/elib/texts/method/vsu/m10-03.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m10-04.pdf
https://edu.vsu.ru/
https://mooc.vsu.ru/

KoMneTeHunn 0OCBO€EHMA KoMneTeHUunn nocpencTtsom KoMneTeHunun (Cpe,EI,CTBa OLl,eHI/IBaHVIﬂ)

(nnn ee vacTu) dopMUPOBaHUS 3HAHWIN, YMEHUI, HABbIKOB) (pasgenbl (Tembl)
ANCUMNIVHBI UK
MoZyns u nx
HaVMeHoBaHMWe)
OnK-1 3HaTb: TeopeTU4eckne OCHOBbI 11-15 KoHTponbHas pabota Ne 1
3NEKTPOXUMUYECKON 3HEProOKOHBEPCUY,
YMETb: NMPUMEHATb 3HaHUSA O NPUHUMNAax KoHTponbHas pabota Ne 1

pa60TbI COBPEMEHHDbIX 3NTEKTPOXNMUYECKNX
NCTOYHUKOB 3HEPTINN, I'Ip606pa3OBaHVIF| n

aKKyMyIMpoBaHUs pasnuyHbIX BUAOB 1.1-1.5

3Heprum npu peLueHnyn npodeccrmoHarnbHbIX

3agav,;

MMETb HaBbIKN: NCNOMNb30BaHUA KoHTponbHasa pabota Ne 1
TEOPETUYECKMX OCHOB 3MNEKTPOXUMNYECKON 11-15

3HEpProKoHBEpPCUM NpU peLLeHn
aKCcrnepuUMeHTanbHbIX 3a4ay.

OriK-2 3HaTb; TEOPETUYECKNE OCHOBBI KoHTponbHas pa6ota Ne 1
3KCMEPUMEHTAbHBIX METO/IOB N3Y4eHNs 11-15
NPOLIECCOB 3MNEKTPOXUMUYECKONA
SHEpProKoHBepcUm

YMETb: UCMOSb30BaTb TEOPEeTUYECKme KoHTpornbHas pa6ota Ne 1
OCHOBbI 3TEKTPOXUMUNYECKON 11-15
3HEpProKoHBEPCUM NpU peLeHnm
NpakTUYeCKMX 3agay

BNnageTb: OCHOBHbIMW MeTogaMun KoHTponbHas paboTta Ne 1
ANEKTPOXMMNYECKON IHEPTOKOHBEPCUM U 1.1-15
aKKyMyJIMpOBaHUS 3HEpPrnu

OriK-5 3HaTb: OCHOBHbIE UCTOYHMKWN HAy4YHOM KoHTponbHas pa6ota Ne 1
MHGOpMaLMM O NpUHLUMNAX U MeTogax 1.1-15
3NEKTPOXUMMNYECKON SHEPTrOKOHBEPCUN

YMETb: aHanu3npoBaTb pe3ynbTaThbl KoHTtponbHas paboTta Ne 1

peleHna NnpakTu4eckmnx 3agad

1.1-15

UMETb HaBbIKN: POPMYMPOBAHNS BbIBOAOB KoHTponbHas pabota Ne 1
Mo UCMOSb30BaHUIO ANTEKTPOXUMUYECKUX 1.1-15
3HEepProkoHBEPCUOHHbIX YCTaHOBOK

MK-3 3HaTb: NpaBua TeXHWKM BesonacHocTy Npu
paboTe B xvuMu4eckomn naboparopuu

31-35 KoHTtponbHas pabota Ne 1

YMETb: NPUMEHATbL CPEACTBa UHAMBMAYATbHON
3aluThI

3.1-3.5 KoHTponbHas pa6oTa Ne 1

BnageTb: 6a30BbIMM NpUEMamMmn npeaynpexaeHus KoHTponbHas pabota Ne 1
1 NMKBMOAUUN NOCNEACTBUA aBapUNHbIX 3.1-3.5
cuTyaummn

lMepeyeHb BONPOCOB K 3a4eTy

lMpomexyToyHasa aTTecTaums

19.2 OnucaHne KpuTepueB U LWKanbl OLEHUBAHUA KOMNEeTeHUUn (pe3ynbTaToB O0y4YeHus) npu
NPOMEXYTO4YHOW aTTecTauum

YpoBeHb
KpuTepuu oueHnBaHna KomneTeHunm cdopmmpoBaH LLikana oueHoK
HOCTU
KOMMNEeTeHUNN
Obyuyarowuticsa enadeem meopemu4yecKumu ocHosamu lMopozoeniti 3aumeHro
anekmpoxumudeckol 3HEep20oKOoH8epcuU, criocobeH YPOBEHb
unrecmpupogams omeem rnpumMepamu, ¢hakmamu unu  GaHHbIMU
Hay4HbIX uccrnedoeaHull, MPUMEHSIMb meopemuyeckue 3HaHusi Orns
peweHusi npakmu4yeckux 3adady 8 obrnacmu XUMUYECKUX UCMOYHUKO8
moka
Obyuvarowutica O0eMoOHcmpupyem OmpbI8OYHbIE, pacMeHmapHbie - He 3aumeHo
3HaHUs meopemuyecKkux OCHO8 hu3u4yeckol, KOmnoudHoU Xxumuu u
anekmpoxumuu, 0onyckaem epybble owubKku nApu  MPUMEHEeHUU
meopemuyeckux 3HaHul Orns peweHus rnpakmuyYeckux 3aday e
obriacmu xumudYeckol mepmMoOUHaMUKU U XUMUYECKOU KUHEMUKU




19.3 TunoBble KOHTPONbHbIe 3afaHMA WM WHble MaTepuanbl, HeobxoauMble ANA OUEHKU
3HaHMW, YMEHUN, HaBbIKOB W (MNK) onbiTa [eATEeNIbHOCTU, XapakTepusylwme 3Tanbl
chopmmpoBaHMA KOMNETEeHUUN B NpoLiecce OCBOEHUA o6pa3oBaTesibHOM NPorpaMmmbi

19.3.1 NMepeyeHb BONPOCOB K 3a4eTy:
1. OCHOBHBbIE TUMblI XUMUYECKNX UCTOYHMKOB TOKa
2. TepmoguHaMuKa XMMUYECKUX UCTOYHMKOB TOKa
3. MapraHueBOo-LMHKOBbIA CONEBON ANIEMEHT
4. MapraHueBO-LMHKOBbLIN 3NEMEHT C LLEMNOYHbLIM SNEKTPONUTOM
5. lanbBaHuYeckue aneMeHTbl C LIMHKOBbIM aHOO0M
6. JluTneBble ranbBaHUYeCKNE 3rIeMEHTbI C TBEPAbIM U XKUAKUM KaTOAO0M
7. UuHK-BO3OYyLLUHbIE 3NEMEHTHI C LWESTOYHbIM SMNEKTPONUTOM
8. ANOMUHURN-BO3AYLUHbIE 3NIEMEHTbI C CONEBLIM U LLEMOYHbIM SNEKTPONUTOM
9. MarHnin-so3gyLUHbIA 31EMEHTbI C CONEBLIM 3f1EKTPOSTIUTOM
10. JInTnn-Bo3agyLLHas TEXHOMOMMS.
11. CBUHUOBO-KUCMNOTHbLIN akKyMyIsaTop
12. Hukenb-meTannrmgpuaHble akkymynsaTopbl
13. JINTUNA-MOHHbIE aKKyMYNATOPbI
14. XXugkomeTannuyeckme akkyMmynaTopbl
15. MNMpoTo4Hble akKkyMynaTopbI
16. ONekTpoXnMmndeckmne KoOHgeHcaTopbl (MOHUCTOPbI)
17. lNpounssoacTeo Bogopoaa
18. CxaTune, ouncTKa U XpaHeHne Bogopoaa
19. PoTOINEKTPOXMMUYECKIMI CNOCOD NonyyeHns Bogopoaa
20. MNpeobpasoBaHne CONMHEYHOW SHEPTUM B NIEKTPOIHEPIUIO
21. TepmogmMHaMmKka 1 KUHETUKA TOMMUBHBIX 31EMEHTOB
22. TeepaononnmepHble TONNUBHbBIE 3NTIEMEHTDI.
23. TonnuBHbIE 3NEeMEHTbI NPAMOro OKUCITEHUS XXUOKOro Tonnmea
24. TBepaoOOKCUMAHbIE TOMNSIMBHbLIE 3NIEMEHTbI
25. PacnnaBHble kapboHaTHbIE TOMMANBHbLIE 3NEMEHTDI
26. DoCchOPHO-KUCIIOTHBIE TOMSIMBHbLIE 3NIEMEHTbI
27. lLlenoyHble TOMSNBHbIE 3f1IEMEHTHI
28. buonornyeckue TONNUBHbBIE 3NIEMEHTDI
29. beamembpaHHble TOMMNBHbIE NEMEHTDI
30. OgHokamMepHble TBEPAOOKCUAHBbIE TOMMMBHbBIE 3NIEMEHTDI
31. beckamepHble TBEPOOOKCUMAHBbIE TONSIMBHbIE 3M1IEMEHTbI
32. TeepaoOKCUOHbIE TOMMMBHBLIE ANIEMEHTLI C XXUOKAM ONOBSHHBbIM aHOL0M
33. neKkTpoxmMmnyeckmne TEXHONOMNN 1 3arpsi3HEHNE OKPYKatoLLen cpeabl

19.3.4 3agaHnA ANA KOHTPONbHbIX paboT
19.3.4 NMepeyeHb 3aaaHUM ANA KOHTPOJbHbIX paboTt

KoHTponbHas pa6oTa Ne 1

BapwuaHT 1

3agaHve 1. BcTtaBbTe nponylleHHble crnoBa: «AKKYMyNATOp — XUMUMYECKMM WCTOYHUK TOKa
(oaHOpPa3oBOro, MHOropa3oBOro) AENCTBUSA, COAEPXKUT (HEOrPaHUYEHHOE, OrPaHNYEeHHOE) KONMMYecTBO
peareHToB, KoTopble (0b6paTnmo, HeobpaTnmo) NoTpebnsaTca B Xo4e (3apsga, nepesapsiga, paspsaa),
NO3TOMY YCTPOWCTBO (HE MOXET BbITb, MOXET BbITb) MCMOSIL30BAHO MOBTOPHOY.

3agaHve 2. BctaBbTe nponyleHHble crnoBa: « PaBHOBECHOE HanpsbkeHne 3MneKTPOXUMUYECKOro
SneMeHTa paBHO (CymMMme, NPOU3BEAEHWUO, Pa3HOCTH) KaToOHOr0O W aHOAHOIO PaBHOBECHbIX
noTeHLManoBy.

3apgaHne 3. BctaBbTe nponyweHHble croBa: «ONekTpod HasbiBaetcs  (ngearnbHo
Aenonsapu3oBaHHbIM, UAaeanbHO NoNApM3yembiM), €Crv ero noTeHuman octaeTcs paBHbIM 6ecTokoBOMY
noTeHumany, gaxe ecnv Yepes Hero NpoTeKkaeT 3NeKTPUYECKUA TOK».



3apaHve 4. Kakomy Tuny 9nekTpogHOW nonsipusaumm oTBevaeT dopma nonsipu3aunoHHON
KpMBOW, NPpUBEL4EHHON Ha PUCYHKE?

3apaHue 5. MycTb aNeKkTpOoAHbIA NoTeHuuan MegHoro anektpoga paseH 500 mB. Yemy paBHO
pPaBHOBECHOE HaNpsPKeHUe 3rieMeHTa, COCTaBMIEHHOrO0 M3 MegHOro M CTaHAapTHOro BOOOPOLHOrO
anekTpona?

3apaHne 6. CocTaBbTe CXeMy  3rNEeKTPOXMMWUYECKOW  Lienn  MapraHueBO-NIMTUEBOro
ranbBaHN4YeCKOro anemMeHTa.

3agaHue 7. BcrtaBbTe nponylleHHble crioBa: «B LwenoyHbIX MapraHueBO-LUHKOBLIX 3fieMeHTax
KaTogHasa nonypeakunsa npotekaeT NpeMMyLlecTBEHHO C yYacTMeM (NPOTOHOB, MOMNEKyn BOAbl, MOHOB
rmgpokcmna), npu 3Tom obpasyeTtca (MNnOOH, MnO), a pH anekTponuta B nopax kKaToga
(yMeHbLUaeTCcs, He U3MEHSIETCS, YBENNYMBAETCS)».

3apaHne 8. BcraBbTe nponyuweHHble cnoBa: «logmg nutuss B NUTUA-MOQHOM 3NIEMEHTE
apnseTcsa  (KOMNOHEHTOM BOAHOrO pacTBopa 3MEeKTPOnMTa; KOMMOHEHTOM HEBOAHOro pacTtBopa
3ANEKTPONUTA; TBEPOLIM INEKTPOSTIUTOM)».

3agaHue 9. YTO CnyXMT aKkTMBHbIM MaTepuanoMm aHoda B LUENOYHOM MapraHueBO-LIMHKOBOM
ranibBaHN4E€CKOM 3rieMeHTe?

BapwuaHT 2

3apaHve 1. BctaBbTe nponyleHHble CrnoBa: «AHOL B XMMWYECKOM WCTOYHMKE TOKa 3apsbkeH
(monoxuTensHO, oTpULIATENbHO), U HA HEM NMPOTEKaeT NPOLECC (BOCCTAaHOBMNEHUS, OKUCIIEHNST)».

3apaHne 2. BcraBbTe nponyuleHHble cnoBa: «[anbBaHUYECKUA 3MEMEHT — XMMWUYECKUN
MCTOYHMK TOKa (MHOropasoBOro, O[HOPAa30BOro) OENCTBUS, COOEPXKUT  (HeorpaHuWyeHHoe,
OrpaHMYeHHoe) KONMMYEeCTBO peareHToB, KoTopble (obpatumo, HeobpaTumo) noTpebnalTca B Xxoae
(3apsipa, nepesapsga, paspsgga), No3TOMY MNEPBUYHLIN ArieMeHT (He MOXeT ObiTb, MOXeT ObliTb)
NCNONb30BaH MOBTOPHOY.

3apaHne 3. BcrtaBbTe nponyweHHble cnosa: «W3-3a nongpusaumm anektpoda peanbHoe
HanpshKeHne XMMNUYECKOro MCTOYHUKA ToKa NpakTnyeckn Bcerga (6onblue, YeM; Takoe Xe, KakK; MeHbLue,
4yeM) npeackasaHHOE TEPMOANHAMUYECKNY.

3apaHve 4. Kakomy Tuny 9nekTpogHOW nonsipusaumm oTBevaeT dopma nonsipu3aunoHHON
KpVBOW, NpMBEAEHHON Ha PUCYHKe?

"j,

3apaHue 5. lNMycTb anNeKTpoAHbIN NOTEHUMaN LMHKOBOro anekTpoda paseH -600 mB. Yemy paBHO
paBHOBECHOE HanpshKeHue 3nemMeHTa, COCTaBMEHHOro M3 LMHKOBOMO W CTaH4apTHOro BOOOPOOHOrO
anekTpoga?

3apaHne 6. CocTtaBbTe CXeMy 3NEKTPOXMMWUYECKOW LIENM COMEBOr0 MapraHueBO-LMHKOBOro
ranbBaHN4YeCKOro anemMeHTa.



3apaHve 7. BcTtaBbTe nponyweHHble cnoBa: «B katogHom nonypeakuMn B MapraHueBo-
nuTMeBoM anemeHTe obpasyetca Li:Mn,Os — npoaykT npouecca (MHTepkanauuwn, OenHTepKansaumm)
WOHOB (NNTWSA, MapraHua) B KPUCTalIMYECKyto peLlleTky (gMoKcMaa mapraHua, okcuga nuTusl), B Xode
KOTOPOro MpoMCXOAUT NOCTENEeHHOe (YMEHbLUEHMEe, YBEenuMdeHue)  CTeneHuM OKUCIEeHUs (nuTus,
MapraHua)».

3apgaHve 8. YTO BXOOUT B COCTaB Q3nekTponuta B COMEBOM MapraHueBO-LMHKOBOM
ranbBaHN4YE€CKOM 3fIEMEHTE?

3agaHve 9. YUTO CnyXuT akTMBHbIM BELWIECTBOM KaToda B COSMIEBOM MapraHueBO-LMHKOBOM
ranbBaHN4YECKOM drieMeHTe?

BapuaHT 3

3agaHve 1. BctaBbTe nponylleHHble cnoBa: «Katog B XMMUYECKOM MCTOYHMKE TOKa 3apsbKeH
(oTpyuaTenbHO, NOMNOXUTENBHO), U HA HEM NPOTEKAET NPOLECC (BOCCTAHOBMNEHUS, OKUCIIEHMNS)».

3apaHve 2. BctaBbTe nponylleHHble croBa: «XMMUYECKMe UCTOYHMKM TOoKa (MHOroCTyneH4aro,
HanpsmMy) npeobpasyloT (XMMUYECKYI, SNEKTPUYECKYID, KMHETUYECKYHD, MOTEHUMANBHYIO) 3HEPIUO0 B
(3NeKTprYECKyto, KUHETUYECKYHO, NOTEHLMANbHYI0, XUMUYECKYI) SHEPruiom.

3apaHve 3. BcrtaBbTe nponylieHHble crnoBa: «Yepes (naeanbHO nonspusyembli, naeanbHO
AENONsiPU30BaHHbIN) ANEKTPO ANEKTPUYECKUIA TOK HE MPOTEKaET Npu NodomM noTeHunaney.

3apgaHue 4. Kakomy Tuny 9rekTpogHoW nonspusauumn oTeedvaeT dopma nonspusauyoHHON
KpMBOW, NpUBELAEHHON Ha PUCYHKE?

3apaHue 5. MNoteHumnan megHoro anekTpoga paseH 500 mMB, a noTeHUMan UMHKOBOrO anekTpoaa
paBeH -0.6 B. Yemy paBHO paBHOBECHOE HaMpsXKeHWE dfieMEeHTa, COCTaBfIEHHOrO M3 LIMHKOBOMO W
MeOHOro 3neKkTpoaoB?

3apaHue 6. CocTaBbTe CXEMY 3MEKTPOXMMUYECKOW LIenu LLENOYHOro MapraHueBO-LUMHKOBOro
ranbBaHM4YECKOro anemMeHTa.

3apaHue 7. BcTaBbTe nponyLleHHble cnosa: «Hanbonee BepoATHO, YTO KaToAHas nonypeakums
B CONEBOM MapraHueBO-UMHKOBOM 3fieMeHTe npoTekaeT no (TBepaodasHoMy, XuakodasHomy,
razoasHoMy) MexaHuamy nytem Anddysmm 3neKTPoHOB M (MPOTOHOB, MOMEKYN BOAbl, WMOHOB
rmapokcmna) ¢ NoBepxHOCTM B rMybb (3epHa guokcuaa mapradua, asbl MeTanmyeckoro LMHKa,
anekTponuTa)y.

3apaHne 8. YTo BXOAUT B COCTaB 93rekTponuta B LWEMOYHOM MapraHueBO-LUMHKOBOM
ranbBaHN4YE€CKOM 3r1IEMEHTE?

3agaHue 9. YTo cnyXuT akTMBHbIM MaTepuanom Katoga B LENIOMHOM MapraHueBO-LIMHKOBOM
ranbBaHM4YeCKOM 3riemMmeHTe?

BapwuaHT 4
3agaHve 1. Bblbepute npaBunbHbli oTBeT: «Ludpamnm 1 n 4 Ha cxeme TONMMBHOIO 3fNemMeHTa
o603HayveHbl cTagun (dNeKTpodHas peakumsi OKUCINEHWUS TOMMUBA; MacCOMEepPeHOC BOCCTaHOBUTENS
(TonnuBea); anekTpogHas peakumsi BOCCTAHOBMEHWUSA OKUCIUTENS; WMOHHBLIA NEepeHOC B OMeKTPonuTe;
MacconepeHoC OKUCIINTENSA; MaccornepeHoc C y4acTueM NpoAyKTOB peakuum).



AHog 3neKTponuT Katon
3apaHue 2. Kakon Tun nonspusauum oteeyaeT ctagnam 1, 2 n 6 (cm. puc. B 3agaHum 1)?
3agaHue 3.
YKaxute Bce Cnocodbl CHUKEHNSI aKTUBALMOHHBLIX NOTEpPb Npy paboTe TOMMMBHONO afieMeHTa:
. MPUHYAMTENbHAA KOHBEKLMS
. YBENMYEHME LLEPOXOBATOCTN NOBEPXHOCTU 3neKkTpoaa
. YBENMYEHME KOHLIEHTpaUun peareHToB
. YBENMYEHNe Temneparypbl
. YBENMYEHME INEKTPONPOBOSHOCTU ANeKTponmTa
. UICNOSb30BaHME 3NEKTPOKATann3aTopoB
. YMeHbLUEHNE TOMLWMHBI 3NEKTPOOOB U aneKkTponuTa
3apaHue 4.
YT0 03HavaeT napameTp "n" B ypaBHeHun AGp 1t = —nFE ?
1. aHeprusa 'M66ca peakumm
2. 4MCNO MOJb ANEKTPOHOB, YYaCTBYIOLLNX B peakumnm
3. paBHOBECHOE HanpshKeHNe ariemMmeHTa
4. yncno Papapges
3apaHue 5.
Mcnonbaya gnarpammy 3aBMCUMOCTM CTaH4APTHOrO PaBHOBECHOIO HaMNpsiKeHUsa TONNUBHbBIX 3NIEMEHTOB
OT TemnepaTypbl, OnpedenuTe, Kak W3MEeHsieTCs 3HTponus B YCTpoucTBe, paboTawwem Ha
okucneHuu Bogopoaa H. po xupgkon soabl H,O( )
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3apaHve 6.

YKaxnte opraHudeckse BellecTBa, WCMNOMb3yeMble B HU3KOTEMMepaTypHbIX TBepAonOnMMeEpHbIX
TOMNSIMBHbIX 3NIEMEHTax

1. nanbMUTMHOBAs KUCroTa

2. MeTaHoBas KucnoTta

3. MeTunoBbI CcANpT

4. 3TUNoBLIN CNUPT

5. amunnosbli cnnpT

3apaHve 7.



3anuwunTte ypaBHeHMe Mnosfypeakumm, NnpoTekarLwen Ha KaToae MeTaHONbHOro TOMSIMBHOMO 3flieMeHTa C
membpaHon Nafion.

3apaHue 8.

BbibepuTe npaBunbHbI OTBET: «B TBEPAOOKCMOHOM TOMIIMBHOM 3MEMEHTE C KUAKAM OFOBSIHHbIM
aHOOOM TOMMIMBOM OObIYHO SBMSIETCA (XKMAKOE ONOBO; YrNepoAcoAepKallee BEWEeCTBO; KUCnopon).
3apaHue 9.

Cxema Kakoro TOMfMBHOrO anemMeHTa n3obpaxeHa Ha pucyHke?
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BapuaHT 5
3apaHne 1. Bbibepute npaBunbHbIi OTBET. «Uudpamm 2 u 5 Ha cxeme TOMNMMBHOIO 3SNeMeHTa
0003HayeHbl cTagum (dnekTpoaHasi peakumsi OKUCNEHWs TOMNMBA; MacCOMEpPeHOC BOCCTAHOBMUTENS
(Tonnuea); anekTpogHas peakumsi BOCCTAHOBMEHUS OKUCIIUTEMNS; WOHHbIN MEPEHOC B 3MEKTPONUTE;
MacCconepeHoC OKUCNNTENS; MacCoNepeHocC C y4acTMeM NpPoayKTOB peakumm).

AHoA 3nekTponut Katon
3apgaHue 2. Kakon Tun nonspusauum otseyaeT ctagnsam 3 1 5 (cM. puc. B 3agaHum 1)?
3apaHwve 3.
YKkaxnte Bce cnocobbl CHUKEHWSI TPAHCMOPTHbIX NOTEPb Npu paboTe TONIMBHOIO 3f1EMEHTa:
. IPUHYAMTENbHAsA KOHBEKLMS
. YBENMYEHME LLEPOXOBATOCTN NOBEPXHOCTU 3neKTpoaa
. YBENMYEHME KOHLIEHTPaLUKN peareHToB
. YBENMYeHne Temneparypbi
. YBENMYEHME INEKTPONPOBOSHOCTUN ANEKTponnTa
. NCNONb30BaHWE aneKkTpokaTann3aTopos
. YMEeHbLUEHME TONLMNHBLI 3NEKTPOAO0B M ANeKTponuTa
3apaHue 4.
YT0 03HavaeT napameTp "E" B ypaBHeHun AGp 1 = —nFE ?
1. aHeprusa N'mbbca peakumm
2. 41CNO MOSb ANEKTPOHOB, YHaCTBYHOLUNX B peakunm
3. paBHOBECHOE HanpsXeHne arnemeHTa
4. yucno Papapges
3apaHue 5.
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3agaHue 6.

Kak HasblBaeTcs siBMeHne NpOHUKHOBEHUS MeTaHona B MeMBpaHHbIA 3NEeKTPONUT 1 ero nepemeLleHne
13 aHOAHOW B KaTOOHYO Kamepy?

3agaHue 7.

3anuwnte ypaBHeHWe nonypeakuun, npoTekalLwen Ha aHoge MeTaHOMbHOro TOMMMBHOMO 3fieMeHTa C
membpaHon Nafion.

3agaHue 8.

MOXHO N B KayecTBe 3NEKTPOAHOro martepuana B OAHOKaMEpHOM TBEpPAOOKCWAHOM TOMMVMBHOM
3MeMeHTe UCMoNb30BaThb NNATUHY Kak BbICOKOAKTUBHbIV fekTpokaTanuTudeckun matepuan? MNoyemy?
3apaHue 9.

Kakon anektpon TBEpAOOKCUAHOIO TONSIMBHOIO 3rieMeHTa yKasaH Ha pUCyHke?

BapuaHT 6
3apaHne 1. Bblbepute npaBunbHbin OTBET: «Uudpamm 3 M 6 Ha cxeme TOMMAMBHOINO 3MEMEHTA
0b03HayveHbl cTagun (dnNekTpodHasi peakumsi OKUCNEHWs TOMNNMBA; MacCoOMepeHOC BOCCTAHOBMUTENS
(Tonnuea); anNeKkTpogHas peakumsi BOCCTAHOBMEHWUS OKUCIUTENS; MOHHBIA NEPEHOC B 3NEKTPONUTE;
MacconepeHoOC OKUCNINTENS; MacCOMePEeHOC C y4acTueM NPOAyKTOB peakuum).



AHoA Onektporut  Katop
3agaHue 2. Kakon Tun nonsgpusauumn otseyaeT ctagum 4 (cm. puc. B 3agaHmm 1)?
3apaHue 3.
YKaxute BCe CNocoObl CHMXXEHNS OMUYECKNX NOTEPb NPY paboTe TONNMBHOMO 3rieMeHTa:
. IPUHYAUTENbHas KOHBEKUMS
. YBENMYEHME LLEPOXOBATOCTN NOBEPXHOCTU 3neKkTpoaa
. YBENMYEHME KOHLIEHTPaLUKN peareHToB
. YBENMYEHe Temneparypbl
. YBENMYEHME 3NEKTPONPOBOAHOCTIN 3MeKTponnTa
. UICNONb30BaHME 3NeKTpoKaTann3aTopoB
. YMEHbLUEHME TONLMNHBI 3IEKTPOAOB M 3fieKTponuTa
3agaHue 4.
Uto o3HavaeT napameTp " AGp 1" B ypaBHeHUn AGp 1t = —nFE ?
1. aHeprus M'b66ca peakunmn
2. 4NCNO MOIb 3NEKTPOHOB, Y4aCTBYHOLUNX B peakuum
3. paBHOBECHOE HanpsikeHne arnemeHTa
4. yncno Papages
3apaHue 5.
Mcnonb3ya gvarpaMmmy 3aBUCUMOCTU CTAHAAPTHONO PABHOBECHOIO HaMPSKEHWS TOMMBHBLIX 311IEMEHTOB
OT TemnepaTtypbl, OMNpeaennTe, Kak W3MEHSAeTCA 3SHTPONus B YCTPOWCTBE, paboTawwem Ha
OKUCIeHMM MeTaHona
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3apaHue 6.
BepHo 1Y yTBEPXAEHME: "AKTMBaALIMOHHbIE notepu Katoga BOLOPOOHO-KUCNOPOAHOIo
TBEPAONONMMEPHOro TONMMBHOIO 35IEMEHTA HAMHOIO MeHbLLE, YeM aHoaa"?
3apaHue 7.
UTO CNyXnT 3NEeKTPONIMTOM B TBEPLAONONMMEPHOM TOMNSIMBHOM 3fIEMEHTE?
3agaHue 8.

Bbibepute npaBunbHble OTBeTbl: «B  TBEpOOOKCMOHOM  TOMSMBHOM  3fIEMEHTE  UCMONb3yeTcs
(TBEPAOMNONMMEPHbIN; pachnaBHbIN; KepamMU4Yeckuin)  SMeKTPONUT, INEKTPONPOBOAHOCTb KOTOPOro
o6ecneunBatoT (TMAPOKCUA-NOHbI; MOHbI TMOPOKCOHUS; MOHbI KUCITOPOAa)».

3agaHue 9.



Kakon ANeKTpon TBepAO0OKCUAHOIO TOMJIMBHOIO 3rieMeHTa yKa3aH Ha lecyHKe?

19.4. MeToanyeckne martepuanbl, onpeaensarowme npouenypbl oUeHUBAHUA 3HAHUNA, YMEHUW,

HaBbIKOB U (MNKN) oNbiTa AEATENIbHOCTU, XapaKTepU3yroLmux atanbl popMUpoOBaHUA KOMNETEHLUN
OueHKa 3HaHWN, YMEHMI N HABbLIKOB, XapakTepuaylowas aTanbl OpMUPOBAHUSA KOMMETEHUMIA B

pamKax n3y4yeHus ANCuUnninHbl OCYLLECTBNAETCA B XOAEe TEKyLLen U NPOMEXYyTOYHON aTTecTaumn.

Tekywan aTrectaumss NPOBOAUTCA B COOTBETCTBUM C [lonoxeHMem O Tekywen artrectaumm
obyyalowmxca nNo  nporpamMmam  Bbicwero obpasoBaHuss  BOpoOHeXCKoro  rocygapCTBEHHOro
yHuBepcuTeTa. Tekyllas aTTectaumsi NpoBOANTCS B popmax: YCTHOro onpoca (MHAMBUAyarnbHbIN Onpoc,
dpoHTanbHas 6ecena); NMCbMEHHbIX paboT (KOHTponbHas paboTta). Kputepun oueHnBaHMsA npuBeaeHbI
BblLLE.

MpomexyToyHass aTTecTaumsa MNpoBOAUTCA B COOTBETCTBMM C [lonoxeHnem O MNpOMEXYTOYHON
aTTecTaumm obyyaroLmnxcs nNo nporpaMmmam BbicLIEro obpasoBaHus.

KoHTponbHO-n3MeputenbHble MaTepuanbl MPOMEXYTOYHOW aTTecTaumm BKA4YalwT B cebs
TeopeTnyeckne BOMPOCHI, MO3BOMSAOLINE OLEHUTb YPOBEHb MOMYYEHHbIX 3HAHWA W CTeneHb
ChOPMMPOBAHHOCTN YMEHUIN N HABLIKOB B 0611aCTM 3KONOrMYECKM YNCTbIX MICTOYHUKOB SHEPTUN.

Mpn oueHnBaHNN UCMOMB3YIOTCA KAaYeCTBEHHbIE LUKaNbl OoLeHOK. Kputepun oueHnBaHns npuBeaeHsbl
BbiLLE.

Mpn peanusaumMm OUCUMNIIMHBI C MPUMEHEHWEM AUCTAHUMOHHbIX OBpa3oBaTeribHbIX TEXHOOrnin
OLEHKM 3a 3a4eT MOXeT ObITb BbICTaBfeHa MO pesynbTaTaMm Tekyllen aTtrectauum obydarollerocsa B
cemMecrTpe.



