[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[bookmark: _GoBack]
image7.png
KUHOTHUECKAR NONAPUIALNA, 7 ..

KymeTnueckas NOASPHIAMA WIM, KaK POBOPAT uaue, NEpeHan-
PSNEHNE XAPAKTEPHIYOTCA BENMUMHON HOTIONHUTENLHOM BHEPrMM, Ko-
TOpPy® HEOGXOAMMO COOGWMTL BNEKTPORY AMA MPOTEKAHUA PEaKlMH C
3AMETHOM CHOPOCTHO B Cllyuae, KOTAA CKOPOCTb NMEPEHOCA BASKTPO=
HoB mana. CiiepoBaTensHo,

Ae=E-Eg

BensunHa /ﬁ‘t 38BMCUT OT IAOTHOCTH TOKa, MaTepuana aJeKTpoja
(BAA EMOKUX METANNOB OHA Bollle, ueM MJIA TBEPAWX) W NPUPOAW
OKKCIMTENbHO-BOCCTRHOBUTENLHOR CUCTEMH (OOWUHO OHR BHWEe Ars
Tex cucTem, rfe OfHOM 43 (POpM ABNAGTCA Pa3006pPA3HOE BENECTBO.
MBB Mu yBUAWUM HACKOABKO MOJNE3HHM ABAASTCA BHCOKOE MepeHarn-
pAXEHUe Paspsfia KOHOB BOJOPOJA HE PTYTHOM BMEKTPORe.
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UPAUAROR BUSHARHLBORWA RORLUERTPALMORARUA LOAAPKM3ally AB-
XAETCA OCeAHEHWE NOBEPXHOCTHOTO CJNOA BNEKTPOAKTUBHLM BEl@CT-
BOM, PACXOAYKUUMCA B 3JACKTPOXHMHUSCKOH DPeaKuuu, Us-3a MefneH-
HOPO MOAJBOJIA €r0 K3 PAyOuHH PACTBOPA K NMOBEPAHOCTH BJIEKTPORA.
nOCKOJley BCNEACTBNE KOHLGHTPAUMOHHOR TONAPUSAIIMU M3MEPEHHOe
sHaueHue EYB HUX@ JEMCTBMTENBHOrO, B METOAAX, OCHOBAHHHX HA
#3MEPEHNN PABHOBECHOPO NOTEHUMANA, KOHLEHTPALUMOHHY NONAPU3a-
UMO CTAPANTCA CBECTH K MARMMYMY, CHWXAS IUIOTHOCTb TOK& # Ne-
peMewnBas pacTeop. OBHAKO KOHUEHTPALMOHHAA NONAPUIALMA MOKET
OHTE MONOXEHA B OCHOBY 3HEKTPOXHMMUEGCKUX METOHOB. B aToM cay-
uae (BOALTAMIGPOMETPHUSCKHE METOAH) HAOGOPOT CTPEMATCA CO3—
18Th YCHOBHA AAA €6 MAKCHMANLHOTO NPOABASHMA. Jia oTOro Coa-
AaDT BHCOKYD NMJIOTHOCTb TOKA HA& MHOMKATODHOM 3JEKTPOLE, YCT-
PaHAOT MOPeMemHBaHUe PACTBOPA M PAalOTANT C PAsCaBNeHHIMM pa-
cTBOpAMH. B OTHX YCAOBMAX @NMHCTBOHHWM MCTOUHWKOM MACCONepe-
#oca seaseTcs ufdysun. [OARPUIBLMOHHAR KDHBAR NIPHBENEHA HR
p#e.8. BepxiAaA NMYHKTHPHAA KUHMA NPSACTABNAET BABHCHMOCTE I-E
DAR PacTBOpa, CONEPRANENO TOABKO OKHCIAEHHYD (OPMY OKUCHHTEKb~
HO~BOCCTRHOBUTENBHOA CHCTELH , & HUEHAR NYHKTUPHAA JHMHHA &le-
JNOPMUHYl0 38BHCHMOCTH JMIA PACTBOPA, COAESPKANEro TONLKO BOCCTA-
HOBJEHHY Popuy . CHNOWHONW AuHMeM nokasana 3aBMCMMOCTL I-E
BAR pacTBOpa, COAepEAmero 06e Gopmu.
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Puc,I2, MonspuaaiponHas
KpuBas AAn ofpa-
TUMON ORMCAUTENB-
HO-BOCCTAHOBHTCAb~
HOl cHCTeMd.

PaccmoTpum nonpoGHee Ty uaCTb KDUBOR, rme ecTsh JuHedHan
aapucumocTs Mexny I u E. Ona Hecer paxHyo mufopmarmo of oxuc-
ANTENbHO-BOCCTAHOBUTENbHON cucTeMe. Ma puc.8 sumHo, uto Ha
KPUBOR UeTKO (MKCHDYETCR TOUKA, PAE CKOPOCTH MONYPeaKuMi
okucaeHus ¥ poccTavosnenus pasuu (|I)=1I0), nostomy nerxo
HIMEpHTb DAaBHOBECHNA ToTeruman. [lepenanpsxenue oueHs Mado,
fI03TOMy ROCTATCUHO COBCGM HEMHOFO MOMEHWTb ROTEHUMAN MHAMKA-
TOPHOPO BNEXTPOAA NO CPABHEHUO C Ep. 4TOOH BO BHEUME! uenu
HauAN NPOTEKATH OWYTHMHH TOK, TO 6CTb C 3AMOTHOA CKOPOCTBR
Hauancs O MPOUECC BOCCTaHOBACHMA OX WAM MpOLECC OKK:ITewus
Red. ¥, HaKoHel, BWAMM, uTO TOK OfMeHa Xo Gonvinokt. Bee ah
OTAMUNTENLHNG MPUIHAKA XBPAKTEPHN AR OCPATHMHX OKMCIUTEALHO-
~BOCCTEHOBHUTENbHHX CHCTEM.
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Mo ypaBHeHMil fAs XaTORHOrO TOKA
7. o AP(E-®)/RT
T -AFAZCOXe ( /!
# BHOZHOrO Toka

1, = - nF Mgy =10 F(E-E° )/RT
caepyeT, uTo
I
I, = kF AE%cd) (T (g

rae A- nuomemp DCTEPYHOCTH BNGKTPORA, £ -xoncranra CHOpOCTH
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TCTEPOreHHOR PeaKUMiA MEPEHOCA BMeKTPOHOB, ol- KOORMULHEHT Me-
pexoca, TO OCTb JONA MOTEHUMANa, PACXOAYEMOTO f1a KATOAHHI
npouecc ( COOTBOTCTBEIHO Z-ck OTO AOAA MOTEHUHANA, PACXORY-
eman Ha aHomHu? npouece). Ja ofpaTaMux cucTeM o= 0,5.

Ha aToro ypaBHedus BALNO, UTO BEUKHA Io. XOQPAKTCPH3Y~
nmas 06PATHIIOCTb OKACHKTENBHO= nocc-mnunu'rcnsﬂuu cucremi, aa-
BHCHT OT KOMCTAHTM Ckopoct# ( CM.C ) reTeporeHHos Ceakumm
nepeHoca oneKTpoHoB. OHa BemuKa ;uuv cBpatmmnx ( Cd™* + 2e
2Cd) u mata ans HeoSrataMax Wit + 2ezz NL) cucTen. HoHk-
PCTHHE DEMHUIMHU KOMCTAHT CKOPOCTCH, MOBBOAMMLIE OTHECTH CHC—
TeMy X OGpATMMUM Wi HEOODATHMRLI, 3ABUCAT OT CROCO6A DErdcT-
PAIA NCAADHIALMOHHEX KPUBLX ¥ NODTOMY OAHA U Ta Ke CHCIewa
B 38BHCHMOCTM OT yCROBMIl DKCMICPHMGHTA MOKET BECTH CEOR KAK
ofpaTuMan WIM Kak HeoSpaTtvMa.

HoguToRUB, MOXHO CKA3ATb, YTO INEKTPOXHMMUECKM! mpauecc,
BKMovanUItE cTanuo Avrhhyaus oxHCASHHOR HOPMM K NMOBEPXHOCTH
BNeKTPopA ( ee CKopocTb ‘Lox), crafuo BOCCTaHOBAeRnA Ox Ha
NOBEPXHOCTH JNEGKTPORA (@e CKODOCTb %p)- ¥ CTammo AuGdyauwn Boc~
CTAHOBMEHHO! (OPMH OT NMOBEPXHOCTY BJEKTPOKA B pacTsop ( €6
ckopoeTs T Red?

€ 0020, (0x)* s (Rech) ety (Red)©

“HOEKCH "0 K"s " OTHOCATCA K PACTBOPY M NOBepX-
HOCTH BJIEKTPOAA COOTBETCTBEHHD
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Ha3HBANT OCpATHMIM, 6CTH

2 0x x MRed << 7p
# HeoGpaTHMEM, GCHH
“La<tix (tRed)

TloRAPUIALMOHHAR KPUBAA AR HEOGPATVMOM BIOKTPOXUMANECKOR
cucTemu npuseneHa Ha puc.9. OT kpuBoft, uacOpaxeHHO! Ha puc.d,
66 OTUVANT TPA BAXHHX MOMEHTa. Bo-mepsux, TOK ofMeHa HiuTOX=
HO MaJl, BO-BTOPHX, HEBO3MOXHO 38{MKCHDOBATbL 3HAYEHUE Ep 4,

HakoHell, Wd-3a TOro, WO% oueHb Gonbman, HEOGXCAMMO 3aTfa-
THTb OBYTHMYD ACTIOMHATEAbNYO OHEPrWO, YTOGK KATOIHESR WA
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Puc.Z3, Tonapu3auMonHan KpuBas JIA HOOGDPATHMOR
OKUCAUTENBHO-BOCCTAHOBHTENEHOR CHCTOMH,

Heo6parimie OKHCAUTENLHO-BOCCTAHOBUTENLHEE CHCTEMH
Henb3s VCNOoAb30BATbH B METOARX, OCHOBAHHHX HA W3MEPOHHH Mo~
TeHUaNa, NOCKOAbKY B DTOM CIyuse MO SKCMEPUMEHTANLHO HAANSH-
HOMy MOTEHUHANY HeMb3S CYRMTh O COCTaBe PacTaopa. B ansuen-
mMx paspenax GyReT NOKAGAHO, YTO HEOODATHMHE OXMCHATEABHO=-
BGCCTAHOBATENbHNE CHCTEMb HEyR°6HH W BO MHOP'MX METORAX, OC-
HOD&KHLX HA M3MepSHMM ToKa.
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SBJIENA, BOHMKAUME MPY MPOTEKAHIM TOHA
UEPE? QJEKTPOXWMMECKYD AUy

B npenenymem pasuene NOAUEPKMBAROCH, UTO B MOTOAAX, OCHO-
BEHHBX HA M3MEpeHU# PaBHOBECHOT'O [0TeHUuasa, HEOGXO,\ZHMO uamepe-~
HMe NPOBECTU B YCAOBUAX, GAMBKMX K TEPMONMHAMWKUCCKHM. OTO OaHa-~
ugeT, YTO TOK BO DHEWHEfi Uen: ROMXOH GUTh PABEH HYJID.

Kax TosbKC BO BHEUMEli LieN¥ HAUMHABT HPOTEKATH TOK, CHCTE-
Ma BHXOIUT M3 COCTOSHHS DABHOBECH:. B CHIy TIpMuMH, PACCNATPH-
BAEMNX HWAE, MOTEHUMAN MHMKATOPHONO BAEKTPOLA OTKIOHACTCA OT
pasHoBectoro, Ly, MPHOGPETAEUOro STEKTPOLOM B OTCYTCTBUE TOKa.

B xauecTse npuMepa paccMOTPUM TANbBAHWUECKHUS BJCMElT

o] e (04 W || c®* (01 W cw

COCTABNCHHHA M3 KAMUEBOTO 8HONA, TOTPYXGHHOTO 8 PACTROP COXM
KEIMAA ¥ MOLHOTO KaTOAa B PACTBOPe COMM Meau. llpu pasHoBecun
( Iy = 0) B coorsetcrsuk ¢ ypasweruem Hepucra

Ecd,= -0,462 B, Em = 0,278 B it noaremy

E., = E, - E, = 0,278 - (~0,462) = 0,740 B.
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[lpennonoxiM, UTO NPX BaMHKAKMKM UENM Uepes oTy sueHKy
npotekaer Tox 0,10 A, a conporuasuue auehxy 5,0 Ou. Jna npo-
TeKaHUS TOKA HEOGXOAMMO NPEOKONeTh CONPOTUBJIOHWE KOHOB ABUra-
ThCA K BHOAY WIX KATORy. J7a mpumyuss cwid, IR , Haoupaemas
OMUUECKUM TIQIIeHUEM HANDAXEHNS, DHIHBAET YMEHbEIOH!HO SHAUEHNA
Era' paccuMTasHoro no ypasxesno Hephera (I = 0) u mosToMy npu
TNpoTEeKaHUM TOoKa

Eny = 0,278 - (-0,462) -(0,40 x 5,0) = 0.240 B

HIMEPEHHOS 3HAUSHHe OYNeT HUKE JSHCTBHTENLHOFO.

Us ypaswenms E = B, - B, - IR crenyer, uto npi mocrom-
HEX ELK 3 EB 32BUCHMOCTb MEXOY TOKOM ¥ NOTGHUMANOM HOJMXHA OHTH
auneiHoN. B RONCTAUTENBHOCTH RO ITO HAGMONASTCA JWmb NPH OUSHb
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MBNHX TOKAX, 38TeM IMHEMHOATb HAPYWASTCA.JTO O3HAUAeT, TO Mpo-
XOXJEHHe TOKa W3MEeHAeT MoYeHuMal no kp&ﬂ"eﬂ Mepe ONHOTO U3 BNe-
#FpoRon. T'OBOPAT, uTO B oTOM CHyuas fuelika MoAspUIyeTCA. Ha
puc.10 npusepena aapucumocTs I-E (nonspusalpoHHan xpupas) gas
WIEANEHO MONADHIYEMOro (TOK He 3aBACHT OT MOTEHUMANa B WHPOKOM
WHTEpBANE) W WAGANILHO HENONAPMIYEMOPO (MOTEHUMAN He 3BBHCHT O
NPOTEKAHHA TOKA) GMEKTPOROB.

§ o
0 0 |—

E E
Ig a Ig I

Puc.10. 3asucumocts I-E g1 mpeanbHo Noaspusys—
uOF0(a) U WEeANbHO HemoAspHayeuoro(6)
QMEKTPOROB
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BenomtuM, 4TO SAEKTPORH, NPOABAADUME NOBEfieHHe 6An3KOe
K FOBENGHHO WAGANLHO HENONAPUIYeMHDd, NPHMEHAOT B KAUECTBE ole-
KTPOAIOB CPABHEHHA(xMopHaCepeCpaHLf, KasoMenbHi). Jlanee My ysu-
MMM, YTO noBepeHiue Gdauaxoe K MOBEAEHUO MAGANLHO NONAPU3YyeMOro
NPORBAAET PTYTHHI SAEKTPOR B OTCYTCTBUE HAEKTPOAKTHBHHX BOWECTB.

Ha puc.11 pana sasucumocts I-E pns sueliku ¢ conporTueiae~
HueM R, 008 aneKxTposa KOTOPOW ABAAOTCA "HAEANBHO HENONADH3ye-
MuMH" B MHTepBane Mesgy Touxamu A ¥ B, 3a npegenamu sTOro Mu-
TepBana S]EKTPOAN NOAAPHIYOTCA. 3aMeTHM, UTO HMRHAA YACTh PU-
CYHKA OTHOCHTCA K YCIOBMAM, KOPAA Auedka pagoTaeT B pewume
PaJlbBaHNYECKOTO onementa ([G), BEPXHAR - B PemuMe DAGKTPOMMTH-
veckoft suefku (). Bugum, uTO NONAPM3AMA yMeHbAET Era' a
Anr pators Auefiku B pewxume I HeoGxogumo Gonbee 3HaverHe Ean.
ueM B OTCYTCTBHE MONAPHIALPH.
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PucIL 3asucumocts I-E pra
Aueilit ¢ conpoTMBIe-
Huem R u anexrpopamu,
"WneanbHo HemowTPUay-
emuu"” B MHTepsafie A-B.

TlonAPU3ALUMA MOXET BOSHMKATL B PE3yAbTATe DARA MPUUMH.
Ha npuBepneHHOl Huxe CXeMe YCNOBHO M3o6pameH "yuacTku" suei-
KM, PAe MOXET BO3HMKATH MOJAPU3AUMA. TakoBsMM ABAAOTCA COG-
CTBEHHO 3JEKTPONR, HOBBPXHOCTHBM cnoft u ofweM pacTeopa.

AnexTpon, TloBepxHOCTHEN CIoR 05seM

pacTeopa
N u'a.;e;,snae‘ ""(tlx)
paspag: dhuauueckoro

Maceonepend
MOHM3ALNA | COCTORKUA ’

i - Bensslnl @
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OTa cxema fOKA3WBAET, UTO BIEKTPOXUMAUECKAA PEAKUMA
Ox + e===Reol BK/OUAET PAf MPOMEXYTOUHHX CTAagM# U BCO BTH
cTaguu (MX MOXHO CXEMaTHUECKH NPENCTABMTb B BUAE COMPOTHBIE~
HUA) D PRMUHOM CTEMeHW SaMEMIANT aXeKTPomHui npouecc. M-
THpOBaTH OBUyd CKOPOCT> MPOUECCA B NPUHIMNE MOXeT mian cra-
nMA. DB ynpeueHsolt cxeMe MOmHO paccMATDHBATH TOAbKO fBe OG-
3aTeAbHHE CTANhA: WECCOMEPeHOC M Pa3pAR-MOHM3ALMA, TO 8CTh
1epeHOC DNeKTPOHOB. EC/M CKOPOCTb CYMMAPHOFO MPOLSCCA NMMMTH-

"YOT CTBIMA MACCONEDEHOCA, BOJHIKAST KOMIEHTDAUMOWHAR NONADH-
sanms "Lc' B ciuyuas JaMeA/IEHHONO PA3PARA-HOHHIALMK BOSHMKACT




