Ilekuuns 9.

* TOKM B CNNOLWHbIX cpeaax. 3a3eMrieHue.

 PaboTta 1 MOLHOCTb NOCTOAHHOIO TOKA.
3akoH [)xoyna — JleHua n ero
anddepeHumnanbHas gopma. CTOpOHHME
cunbl. OC. 3akoH Oma ans 3aMmKHYyTON
Lenu.

» PasBeTtBneHHble uenu. [pasunna
Knpxroda. lNpnmepbl nx npumeHeHus.
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IArIeKTpPorinuTu4YecKasa BaHHa.

B cna60np0130)1ﬂmeﬁ cpele CIpaBeIJIMBO COOTHOIICHUE

U E.&E
CR =% Tax kax CR = 1—, T0 q=—"—1.
/1 U [ A
—9

’, f";

/ ! T

]

’ / |

o / 4

’ -

/ f

# [

4 ¢

’

)

\
\

9.2



3a3emMIeHue B NIMHUAX CBA3M.

AneKkTpoconpoTUBREHUE CNAOLWHON cpeabl.
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Pabota n MOWHOCTbL NOCTOAHHOIO TOKa. 3aKOH
Oxoynsa-IleHua u ero gudpdepeHunanbHasa popma.

DJIEKTPUUYECKHUHN TOK B YUACTKE LICIIH COBEpIIAeT padoTy.
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CtopoHHue cunbl. 34C.

1/

J1J1s moiiepKaHus QIEKTPUYECKOrO TOKa

NS

B 3aMKHYTOM LICITH HEOOXOAUMO YCTPOUCTBO
(MCTOYHHUK TOKAa), COBEPIIAIOIIEE IIOCPEACTBOM
CTOPOHHHUX CHJI IIEPEMEIICHUE 3aps10B IPOTHUB

HGﬁCTBHH QJICKTPHUUYCCKHUX CHUII.

= %

L' — CTOpOHHAA cuila, IEUCTBYIOIAs Ha

CIMHUYHBIN MOJIOKUTEIILHBIN 3apsil

(Hamps>K€HHOCTh CTOPOHHUX CHJI),

E - HanpsIKEHHOCTH 3JIEKTPUUECKUX CHUII
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(PZ riae R — COIPOMBIIEHUE BHEIIHEW LIETH.

—» —
+q E q 1 1 1
s . a|Edi=—q|Edl- [F,dl .
‘q ;q 5 \2 J L,_J \2 Y,
+q z -U B ;’p}coy;reso TEIUIO0
Q' = glr, TA€ r - BHYTPEHHEE CONPOTUBIICHUE 1ICTTH

JTOKOYJICBO TCILIO

1 1 1
1 = = o
3ameuanue. Irzlpj%:jpgdlszJdl.:pJ:E+E
2 2 2

9.7



BpesynbTate umeemM
E=U+1Ir=IR+1Ir

- 3ak0H OMa 11 3aMKHYTOM LeIH.
1

3necp & = J-E “dl - anekTpoaBmKymas cuiaa(31C),
2

paBHas pabOTe CTOPOHHUX CHJI II0 HEPEMEIIICHUIO

CANMHUYHOI'O ITOJOXKHUTCJIBHOI'O 34psiaad.
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3akoH Oma gna y4yactka uenu ¢ 9C
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[1lpaBuna Kupxroga.
E | R1 ) / 4 1) AnreGpanyeckasi cyMMa TOKOB,
1 =

CXOAIMUXCs B Y3JIC, PaBHA HYJIHO.

/ 2 L+L-1,-0, =Y 1 =0
k

/,

R MIPOM3BEIHUN CUJI TOKOB B OTJIC]Ib-

272 HpIx y4acTKax MPOU3BOJIBHOTO 3aM-

2) AnreOpanyeckas cymma

KHYTOIO KOHTYpa Ha UX CONMPOTHBJIEC-
HUSI paBHA aJreopanyeckon cymme

O J1C, IEeUCTBYIOIMNUX B 3TOM KOHTYPE.
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IIpumep npuMenenus npasu Kupxroga

Halitu cuimy TOKa mpoXOIsIIIero 4yepe3 conpoTuBiaeHrue R (cm. puc.)

|

I+1,+1,=0,
I-IR+IR =-&,%xR,
—IR+L,R, =& xR,
—IR(R, +R,)+RR,(-I)=
=—-¢ R, + &R,
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[Tpnmepbl ncTovHMKoB ToKa (BC)

111

CxemMa 21EKTPOCTATHYECKOH Ma-
THHHBL
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[ anbBaHW4eckuun anemeHT BonbTa

LLMHK Meab

PacTeop
CepHOH
KMENOTHI

VA7 APaS

JI. 'anbBanu (1791) oTkpbLd
IEKTPUUECKUM TOK B MBIIIIIAX
nsarymkd. A. Bonbt (1792)
MPaBHIILHO OOBSICHUI ITPOUCXOXK
JICHWE ATOTO TOKA U CO3/1all

XUMHUUYECKHUH AJIEMEHT TOKA.
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IameHeHne noteHumana B uenu ¢
ranbBaHNYECKUM SNTIEMEHTOM.
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anemeHT aHnana-Akobwn
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CBUHLOBO- KUCNTOTHbIU aKKyMYJATOP
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Puc 3.2, Yerpoiicreo VEL A barapen Panasornic

PemeTuaTnie CBHMHIOBLIC IIJIACTUHBI, 3aIIOJIHCHBIC

nacro PbO, momematrores B 30% pactsop H,SO,
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[Ipoucxoaur peakuus
PbO+H,SO, = PbSO, + H,O.

[Tpu 3apsaake nonsl H™, qBurasce K KaToay, IPUBOIAT K PEaKI[HH
PbSO, +2H = Pb + H,SO,.

HMonrl SOZ‘ , IOCTUTas aHOJA, BCTIAIOT B PEAKIIHIO
PbSO, + SO, = Pb(S0O,)),,
Pb(SO,), +2H,0 2 2Pb0O, +2H,SO,.
[Ipu pa3psake Ha CBUHIIOBOM KaToje MOHEI SO M3 pacTBOpa
Pb+S0O, = PbSO,.
Ha anoge naet ooOpatumast peKIus
PbO, +2H,SO, & Pb(SO,), +2H,0.
WNousl H™ U3 pacTBOpa HEUTPAIU3YIOTCSA HA aHOAC H

BCTYIIAIOT B PCAKITHUIO

Pb(SO,), + 2H=PbSO, + H,SO,. 017



Li-lon - IMTUN-UOHHbIE aKKYMYNATOPbI.

 JluTnm - Haubonee xXMMMYeCkKkn akTMBHbIN MmeTann. Ha
ero ocHoBe paboTalT COBpPEMEHHbIE UCTOYHUKN
NUTaHUA onsa HOYTOyKoB. NpakTnyecku Bce
BbICOKOMJIOTHbIE MCTOYHUKUN NMUTAHNUA UCMOSNb3YIOT

FIUTUN B CUNY €ro XMMM4YeCKUxXx CBOUCTB.

 Kunorpamm nutusa cnocodeH xpaHutb 3860 amnep-
yacoB. [lnfa cpaBHeHUA, NnokKa3aTtenb UMHKa - 820,
CcBMHLUaA - 260.

* B NNTUN-NOHHBLIX 3N1IeMeHTaxX UOHbI JINTUA CBA3aHbI

morekynamu rpacdpumrta C6 n nutunkobanbToKCcnAaa
(LiCo02)
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-— @ -lli Japag
OTDMUETENLHBIA — I a8 Pa3pan B | 4 NONOXUTENLHLIA

ANeKTROA SnexkTpog
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e Co (KoBansT)
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e Li {WoH nuTrA)
3apAg
LiCoO2+Cs +—  Li1-xCoOz + LixCs
Paapag
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CpaBHUTENbHbIE XapaKTePUCTUKM
COBPEMEHHbIX aKKyMYyNnsITOPOB

CpaBHHTRNIbHbIE XAPAKTEPMCTHRA COBPEMEHHBIX WCTOMHMHOB TOKA

JHepreTHyecKan Cpok caymilbi (4KCno
ST T MolHecTh (BT*yac/ur) UMKNOB 3apAj — pa3pag)
{EIIHI.II:II!IPIIII.'.I'II:II'HHE
ARKYMYNATOPLI - e
Humenv-sagmMuesbie (Ni-Cd) 40-60 1500
Humenb-MeTanArugpHasbie
(Ni-MH) 73 a00
HoHHO-NHTHEBLIE
ankyMynatopbl (Li-0H) o .
MNenHHepHO-AHTHEBbIE 175 450
ANKYMYNATOpbLI
HonHmcTopW
KoHgeHcaTopsl AKKYMYNATORb
108 106 10-4 102 1009 102 104 106 1048

Emkocth, O

9.20



CynepKkoHaeHcaTopbl(MOHUCTEPDI).

MMM

N

|

N

NN

]

N

ﬁ‘
b

\\\:g\‘

N

—h

\M

NN

J\BOMHOK 3IEKTPHYECKHH CNIOHW B CyNepKoH-

AeHCaTope

1= 3nexkTpojbl, 2 — UOHbI INEKTPOJIUTA,

3 — obnactb A3C

9.21



MOHUCTED

C ABOWHLIM 3NeKTpUYeCKUM crnoem

OneKTpoy, / Pasgenutensb
AKTMBUPOBAaHHbIN Yyronb
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