[bookmark: bookmark0]2.5. Окислительно-восстановительные процессы в гидросфере
Окислительно-восстановительные реакции играют исключительно важную роль в описании процессов, протекающих в природных водоемах. Предыстория и качество природных вод в значительной степени зависят от вида окислительно-восстановительных реакций, их кинетических характеристик и величины окислительновосстановительного потенциала, который соответствовал бы данной системе при установлении равновесия.
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ITockoneKy npasbie YacTH ypapaeHnuii (2.73) u (2.74) paBusl Mexay
co60ii, TO PABHbI U JIEBblE YACTH ITHX ypABHEHHMI:

pe” = FE,/(2,3RT). (2.75)
IIpu NOJCTAHOBKE COOTBETCTBYIOMUX BETMYHMH MOJYIUM:
pe” = Ej, - 10*/(1,987). (2.76)

Tlapamerp (pe™)° CBA3aH C BEIHYHHON CTAHJIAPTHOIO /IEKTPOIHOTO
norernpana Ef cooTHOmenueM:

(pe™)° = 16,9E. (277)

Heobxomumo oTMeTaTh, 9T0 Ejy ¥ pe™ ABIAIOTCA BIOJHE ONpe/eTeH-
HEIMH BeJIIHHAMH, KOTa 002 WIeHa JAHHOM Pe/IOKC-TIapbl IPHCY TCTBY-
10T BMECTE B PACTBOPE WM B KOHTaKTe C HUM. B TO ke Bpems B peaiib-
HBIX IIPUPOJHBIX BOJAX IPAKTHYECKU BCEr/Ia COIepIKuTea Homee onHol
penokc-napbl. Kaxnas napa Gyner onpeensTs Npucymee eif 3navenune
pe~ (wm Ejy), 0fHAKO /15 Pa3HBIX [IAP STH JIBE BEIUYHHBI MOTYT OKa-
3aThCA HEOAMHAKOBBIMH, IOCKONBKY JUIA TIPHPOJIBI XAPAKTEPHO CKOpee
OTCYTCTBHE DABHOBECHS KaXK[0# 13 hopm co Beemu npyrumu dopmamu,
4em ero Haumune. ECIu He Bee PEJOKC-TIAPEI HAXOASTCS B PABHOBECHH,
HeJb3si TOBOPHTH 0 pe~ (umu Bjy) pacropa. MOXHO rOBOPHTS JIHIIb O
3navenny pe” (wm Ej), ONpeJenseMoM OTAETbHOM Tapoli B PACTBODE.

TaG/uIp! CTAHJAPTHIX IEKTPOIHBIX noreHmuanos (pe~)° u Ej
[PUBEJEHBI B IATEPATYPE, HX 3HAYEHUS MOTYT OBITH TAKKE JIErKO BBIYH-
CJIeHbI U3 CTAHAAPTHBIX CBOBOIHBIX SHEPrHil 06pa30BaHHs COSIUHeHHI.

Benuaunst (pe™)° Ay HEKOTOPBIX OKHCIHTEBHO-BOCCTAHOBUTEIb-
HBIX peaKiyif, HrPalONMX BAXKHYIO POJb B TMPHPOMHBIX XMMHYECKHUX
Tponeccax, npuseaensl B Tabu. 10 IIpumosenus.

2.5.2. BzaumocBs3p MexIy
OKHCIINTEIHHO-BOCCTAHOBUTETHHEIMA U
KHCIOTHO-OCHOBHBIMH XaPaKTePHCTUKAMA

TPHPOAHEIX BOZ

TlepeHoc 5]EKTPOHA B DPEIOKC-TIPOIECCE COMPOBOXK/IAETCHA MEePeHOCOM
TpOTOHA, OBYCHOBIHBAA TeM CaMbiM JJIA pPeakuui, NPOTEKAIOMUX

B BOJHOM DAaCTBOPE, JKECTKYI0 B3aMMOCBA3h MEXIY OKHCIHTENbHO-
‘BOCCTAHOBUTEJIHHBIM M KHCJIOTHO-OCHOBHBIM paBHOBecueMm. Hanpumep,
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ecin won Fe(II) ormaer 31eKTPOH, TO BLLIEISIOTCS TPH HOHA BOZOPOAA,
YTO NPUBOIUT B KOHEYHOM DE3YJIbTATe K 0OPA30BAHMIO TPYAHOPACTBO-
puMoro ruzapokcuza xenesa (III) u yBenMyeHnIo KOHIEHTPAMH HOHOB
BOZIOPOZA B PACTBODE:

[Fe(H,0)g]** 2 Fe(OH)3 | +3H0 + 3H* +e™. (2.78)

Iporexanuem 910 peakiuu 0OBACHACTCSA KACTBI XapaKTep MaxT-
HBIX BOJ H 0Gpa3’oBaHKe XapaKTEPHOTO OCAJKA «PIKABYHMHEIY B MECTaX
BBIXO/IA HA TIOBEPXHOCTH TION3EMHBIX BOJ, COMEPKAIIMX HOHBI JByXBa-
JIEHTHOTO JKeJe3a.

BesmyuHa OKHCIHTENTBHO-BOCCTAHOBHTEILHOIO TOTEHIIMATA Deak-
i, IPOTEKAIOMAX C yYACTHEM WOHOB BOAOPO/IA HJIM TMAPOKCHIIA, 33~
Bucur or pH pacrsopa. OmHOi u3 (OpPM NPEACTABIECHAA TAKHX 3aBH-
cumocTeii ABNAOTC AuarpaMmbl pe” — pH wim auparpammsl Ej — pH.
JlnarpaMmbl 9TH WIEHTHYHEI, 33 ACKJIIOYEHHEM WIKAJBL OCH ODJMHAT,
MacmTab KOTOPOH H3MEHsSIeTCsl B COOTBETCTBHU C ypaBHenueM (2.75).
IIpu Temneparype 298 K Ej = 0,0591 pe~. HenocraTok mcmonb3osa-
Hust Ej, B KavecTse MepeMeHHoH COCTOMT B TOM, YTO HAKJIOHBI TPAHHIL
PA3MMYHBIX MOTIEH YCTOWYMBOCTH 3ABUCAT OT TEMIIEPATYPBI, Yero yia-
ercsa u3bexXaTh B Clyyae, KOr/a MePeMeHHoil ABIAETCs pe .

PaccMOTpHM NPHHIMIBI TOCTPOeHHs guarpammbl pe” —pH Ha
TPUMEpE OKHCIATE bHO-BOCCTAHOBUTEbHBIX PeaKIHi, ONpe e AIOmuX
TpeJieNThl CYIIECTBOBAHMS MM, KAK NPHHSTO TOBOPHTH, YCTONIHBOCTA
BOJIBI.

Boga MOXKeT OKHCIATHCS

2H;0 — Oa +4H' + de” . (2.79)

Jmb0 BOCCTAHABINBATELCA:
2H,0 + 2¢~ — H, + 20H". (2.80)

Peaxmuu (2.79) u (2.80) onpenessior mpezenbl H3MEHEHHS pe” B
Boze. CoBepIIEHHO 0YeBHIHO, 9TO PH OKA3LIBaET BIMSHHE HA XADAKTe-
PHCTHKH 06eHX peaxiuii.

Tlepermen ypasrenue (2.79) B Buze:

10, +HY +e7 — 1H,0. (2.81)

KoHCTanTy paBHOBeCHS 9TOH PEaKIMH MOXHO IPEJCTABHTh ypPaB-
HeHHeM: 5

K = (an0)/2 /(P aprs a-). (2.82)
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B xavecTse rpaHHYHBIX yCIOBHI IPH OMHCAHAH MPEIEJIOB YCTON M-
BOCTH BOJIBI OOBIYHO IPHHUMAIOT AaBienue kucopona 101 kITa (1 arm),
1p# 3TOM Plyyen) = 1. AKTHBHOCTD BOJIBI TAKIKE MOYKHO NPHHSATH DAB-
Hol eumune. B sTom ciydae ypasrenne (2.82) MOXHO NpeACTaBATE B
BHIE:

ae- =1/(Kag+). (2.83)

TIponorapudmuposas ypasrenue (2.83), yMHOXHM €ro JeByio u
TPaBYIO YACTH HA MHHYC €IHHUILY; 3aMEHHMB BHIDAYKEHNUS OTPHIATENb-
HBIX JIOrapu)MOB AKTHBHOCTH SJIEKTPOHOB H HOHOB BOJZOPOJA HA pe~
u pH, momywamm:

pe~ =lgK —pH. (2.84)

Benuuny norapud)ma KOHCTAHTBI DABHOBECHS STOH DEAKIIUH JIETKO
HalTH U3 3HaYeHus SHepruu ['mbGca 06pa3OBaHNs MOIEKYJ BOABL, O~
ckonbKy AG 06pa3oBanHus KHCIOPOJA, HOHOB BOAOPOJA M 3JIEKTPOHOB
10 TePMOJMHAMUYECKMM KOHBEHIHUAM IPHHAMAIOTCS PABHBIMH HYJIO,
TIOITOMY

IgK = —2AGu,0/(2,3RT) = 20,8. (2.85)

Orcroma 3aBucumocTs pe~ or pH npu napugansHOM JaBieHun Ki-
copoga, pasHoM 1 aT, Oyzer UMeTh BHI:

pe” = 20,8 —pH. (2.86)
B obmem ciayuae nomydnm:
pe” = 20,8+ L1g Po, — pH. (2.87)

Vpasnenne (2.87) onpezensier OKACIHTENLHYIO TPAHUILY YCTOHIH-
BocTi BoAsl. IIpu 3anannom snavennyn pH s Bozpl, Haxosuneics B
PaBHOBECHH C ATMOC(EPHBIM KHCIOPOIOM, (pe™)° He Moxer GbiTh Gonee
TIOJIOXKHTENBHEIM, YeM BeIHYHHA, ONpeensiemas ypasHerneM (2.87).

Iyrem aHATOrHYHBIX PACCYKIEHUH MOMKHO MOy YHTH 3ABUCHMOCTE
pe” — pH ai1s1 BOCCTAHOBUTENBHOI IPAHUIBL YCTONIHBOCTH BOIBI:

HY +e™ = 12H,; (2.88)
K = (Pu,)'"?/(an+a.-); (2.89)
pe” =lgK + }1g Pu, — pH. (2.90)

13-1517
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Puc. 2.4.
BABHCHMOCTS OKHCTHTEITHHO-BOCCTAHOBHTEIIHHONO TIOTeHIHATA (15 PaSITd-
HLIX IDHPOHBIX BO) 1 MeAEOB yCToRuIBOCTH Bombt or PH

Tlockonmeky AG peakuun (2.88) paBHO HyJIO, TO M 3HAYEHHE JO-
rapndMa KOHCTAHTHI PABHOBECHs ITOH peakiuu pasHO Hyimo. ITosro-
My TP FPAHUYHBIX YCIOBHAX, KOT/a NAPIHAILHOE JABIEHHE BOAOPOAR
paBHO 1 aT™, moNyYaeM ypaBHEHHE:

pe~ = —pH. (2.91)

TIpupozsbie BOApBI OOBIYHO HAXOAATCS B KOHTAKTE C BO3LYXOM, B KO-
TOPOM NMapUyalbHbIE JaBleHns KHCIOPOaa W BOAOPOAa Menbe 1 aTM,
MOITOMY HX OKHCIIATENIbHO-BOCCTAHOBUTEIbHbIE TOTEHIHAIb Gy 1y T Ha-
XO[UTHCA B MHTEPBAJIC 3HAYEHHH, onpe/ieaeMbIx ypasuenusmu (2.86)
u (2.91).

Ha puc. 2.4 npeacraBiensl 3aBUCHMOCTH BeIMYHHbI pe~ ot pH aia
Pa3MYHBIX TPHPOJAHBIX BOJ, HMEONMX GOJBIIOE PACIPOCTPAHEHHE.
Opmaxo ciefyer OTMETHTH, UTO B OTCYTCIBHE KATAIM3ATOPOB Paslio-
2KeHHe BOJBI NPOTEKaeT OYeHb MEIJIEHHO. HOSTOMy BOJIa MOXKET HMEeTh
TeKyIue 3HaueHUsi pe~ Gosee NMOIOKATEIbHBIE, YeM OKHCITHTETbHBIH
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npenen (Hanpumep, NpH PACTBOPEHMH XJIOpa B Boje), ik Gomee or-
pHLATE/TBHEIE, MeM BOCCTAHOBHTE/BHBI IIPEIeN], OMHCHIBAIONIE PABHO-
BECHYIO CHTYAIHIO.

Juarpammst pe~—pH (Ep—pH) siBsuorcs ya06HbIM criocobom uzo-
Gpackenns ObyacTell yCTONYMBOCTH OKMCIEHHBIX H BOCCTAHOBJIEHHbIX
hOpM OMpEeNeHHBIX OKHCIATENHHO-BOCCTAHOBHTENbHBIX cHCTeM. Ka-
JK/BI OTPE30K NPAMOH Ha JHarpaMMe OTBEYaeT 3aBHCHUMOCTH pe~ 0T
pH nts onpepenenmoit peaxmun. Ecu senuanna pe” ne sasncut ot pH,
OTpesKH napasuIebHbt ock aberyce. BepTukaNbHO PACIONOKEHHBIE 0T~
PE3KH He CBA3AHBI C NPOTEKAHHEM OKHCIIMTENbHO-BOCCTAHOBUTEIBHBIX
peaxiyiii, 06bIMHO OHM ONPEJENISIOT rpannist obmactel (asosx nepe-
xozoB. B ofmacrax, rae snavenue pe” onpeiensiercs senmaunoi pH,
OTPE3KH PACTONOMKEHb! HAKIOHHO. TaHreHc yria HaKIOHa Ope/ieNseTcs
OTHOLIEHNEM KOIHYECTBA MOHOB BOAOPO/IA H 3JIEKTPOHOB, MPHHAMAIONINX
yuacTHe B JanHO# peakuuy. Creyer OTMETHTD, YTO MArPAMMBI pe™—
pH u Ep—pH cTpositcs npn onpefielleHHbIX 3HAYCHAAX KOHIEHTPAIHiL
pearupyIonuX KOMIOHEHTOB W U3MEHEHHE KOHIEHTPAuil NIPUBOIHUT K
U3MEHEHHUIO IPAHMIL COOTBETCTBYIONMX 06nacTel.

Kak yKe OTMeYaioCh BBUIE, B PEATBHBIX MPHPOMHBIX BOJAX
OKHCITHTENLHO-BOCCTAHOBHTEIIbHBIE IIPOIECCH! TPOTEKAIOT NPH YYACTHH
6akrepuit. B KaK/10if M3 OKMC/IHTENBHO-BOCCTAHOBUTE/BHBIX PEAKIMH
yuacTByer cBOif THI GaKTepuil, ¥ PeaKIny MPOTEKAIOT B CTPOroif moce-
nosarenbHOCTH. PaHBIIE IPOTEKAIOT PeaKiyH, obecrednsatonte 6akTe-
pHAM HanGOJIBIIYIO SHEPIHMIO, T. €. Te PEAKIHH, AT KOTOPBIX B JAHHBIX
YCIOBUAX OKHCJIMTENbHO-BOCCTAHOBUTEIBHBIH TIOTEHIWA HMEeT Haw-
Gonbinee 3navenwue. Ilosromy npu nocrpoennn o6obmaomux pe”—pH
u Ep—pH aumarpaMm paccMaTpUBAIOTCA BCe BO3MOYKHBIE ISl JAHHOM
CHCTEMBI OKHCITUTEIBHO-BOCCTAHOBHTE IbHbIE IPOLIECCH, HO HA JHArpaM-
MY B KOHETHOM HTOre HAHOCATCS JIHIIb Te, KOTOPbIE 0TBeuaIoT Goree Bbl-
COKHM pesioKC-ypOoBHAM. JacTHbIi ci1yHait TOCTPOCHNS H JIEMOHCTPALS
BO3MOXKHOCTH HCHOJB30BaHMA Juarpamm pe” —pH nmst onpenenenns
obracTeli CyIecTBOBANNSA OTAENBHBIX KOMIOHEHTOB cucreMbl Fe—O0—
H,0 pacemorpens: 8 ITpumepe 2.20.
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pasHoBecuit B npupoaEbix Bogax. Tax, HanpuMep, aKTHBHOCTbH HOHOB
BOJOPOAA MOXKeT XapakTepU30BaTh KHCJIOTHO-OCHOBHBIE CBOMCTBA BO-
1. TIo9TOMY BOZY IAXTHBIX BHIPAGOTOK C GONMBINOH BENMIMHON ap+
HA3BIBAIOT KNCOH. T10 AHATIONMH, BOJIA C BBICOKOH aKTHBHOCTBIO CBOGOJ-
HBIX 3/IEKTPOHOB G(anexrponos) (KOTOPYIO B JambHemeM 6yzem obosna-
HATh KAK - ) HA3BIBAETCHA BOCCTAHOBMTENLHOM (CEPOBOJIOPOHEIE BOJILI
YepHOro MOps, «MepTBasi» BOJA M3 HAPOIHBIX CKa30K), & C HU3KOH —
OKMCIINTENBHON (XJIOPHPOBAHHAA WITH O30HHPOBAHHAA BOAQ, ¢KUBASY
BOJA).

‘VeroluuBbIe BOIHBIE CHCTEMBI, KAk Oy JeT MOKa3aHo HUKe, MOTyT Xa-
PaKTEPU30BATHCS BEIIMIHHAMA Q- , PA3THYAIONIMMHUCA HA 20 nopsAKOB,
NIOITOMY yZIOGHBIM ITyTeM BBIPAYKEHHs AKTHBHOCTH CBODOJHBIX 3JIEKTPO-
noB sBasercs mKasta pe”. Io amamornm ¢ Bemrummoii pH semuanna
pe” OnpejeAeTCs COOTHOMEHHEM:

pe~ = —lg(a.-). (2.67)

BenuumHa AKTHBHOCTH OJIEKTPOHOB H 3HAUeHWe pe~  yzo6-
Hbl I BBIPAXKEHHSA OKHMCJIATEIbHO-BOCCTAHOBHTEILHOIO  MOTEHIH-
ana CHCTeMbl. DTH TOHATHS IIMPOKO HCHONB3YIOTCH B HACTOA-
mee BpeMs HapsAly € XOPOIO H3BECTHBIM €nocoboM BBIPAXKEHUs
OKHCINTEIbHO-BOCCTAHOBATEIBHOIO MOTEHIIHAJa B BOJIbTAX. Tokaxem
CBA3b MEXKJIY ABYMs STHMH CHOCOGAMH BHIPAYKEHHs OKUCIHTENHHO-
BOCCTAHOBHTEJILHOTO NOTEHIHAJIA CHCTEMBL.

BripasuM pe” u3 00Iero ypasHeRus JUii KOHCTAHTHI PaBHOBECHS
OKHMCITHTEIBHO-BOCCTAHOBHTEIILHOTO nponecca [u3 ypasuerus (2.66)):

Tlai(oxnca. dopm)

pe” = % IgK +1g (2.68)

Tai(soccran. popu)

Crporoe TepMOAMHAMAYECKOE OBOCHOBAHNE KOHIENIMH pe™ 6a3n-
pyerca Ha PacCMOTPEHHH PeaKIuH:

2H' (Boma) + 2¢~ = Hy (ras). (2.69)

Bemnuuna AG peakuun (2.69) npuHEMaeTcs paBHOR HYJIO i ABJIA-
ercs Gasoft 115 ONpe/ieenus H3MeHerus cBo6oHol snepriu I'nb6ea B
XO/ie OKHCIHTEIBHO-BOCCTAHOBHTENBHBIX PEAKIMi B BOZe. Tlorennuan,
WM3MepPeHHbII 0 OTHOIICHMIO K CTAH/APTHOMY BOJOPOJHOMY eKTPOSLY
(CBD), nasvipaercs Besmrannoii Fj pacreopa (h— cuMBON CTAaRAAPTHO-
O BOJOPOAHOrO MeKTpoaa). Beauunna Ej, MoxkeT GbITh MONOKATEN b
HOI WJIH OTPULATENBHOI B 3aBUCHMOCTH OT TOrO, 6yaer 1 aKTHBHOCTD
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TIpexsie 4em mepefiTH K PACCMOTPEHUIO KOHKDETHBIX TIPHMEPOB,
NOJYEPKHEM [Be OCOGEHHOCTH, XapaKTepHble A PENOKC-DeaKimil
B NPUPOAHBIX BoAaxX. Bo-meppbix, GOnbMMHCTBO HambONEe BAXKHBIX
PeJIOKC-peaKuitii KATATH3HPYETCA MUKPOOPTaHM3MaMu (OKHCIIeHHe op-
TaHHYECKOr0 BEMEeCTBA MOJIEKYJIAPHBIM KHCJIOPOJIOM, BOCCTAHOBJICHUHE
Fe(Ill) & Fe(Il) u . x.). Bo-BTOphIX, HEMIMEDOBAHYE MPOIECCOB OKHU-
CIIeHUs, MPOTEKAIOMHX B NPHPOAHBIX BOJAX, B GONBIIMHCTBE Ciy4aes,
HECMOTPA HA KpaiiHe HU3KHe 3HAYeHUs KOHUEHTPAIWil, CBSI3aHO C NpH-
CYTCTBHEM B NPHPOAHBIX BOJAX TAKHX OKHCIHMTENeH, KaK CBOGOIHbIC
PAMKATIBI, TIEPOKCHA BOAOPOAA, 030H, H HEKOTODBIX APYTHX CHITBHBIX
OKHCIHTENeH.

B pamiom yuebHom mnocobunm GyayT OGCYKHEHBI TOMBKO 06-
mye TOAXOABI W PACCMOTPEHBI JIMITL (PU3HKO-XMMHYECKHE OCHOBBL
OKHCIIUTENbHO-BOCCTAHOBHTEIbHBIX TIPOLECCOB, MPOTEKAIONNX B npu-
POIHBIX BOAAX.

2.5.1. OKMCIMTEbHO-BOCCTAHOBUTEILHOE PABHOBECHE

B obmeM BuIEe OKHCIHTEILHO-BOCCTAHOBHTENBHBI TIPOLECcC MOXKHO
TPEJCTABHTL CIIE/IYIONAM YPABHEHHEM:

Oxucriennbie hopmbr + ne™ = BoccTaHOBIeHHbIe BOPMDI, (2.65)

/e ne” — KOTU4eCTBO (n) MEKTPOHOB, MPHHHMAIONIAX Y9aCTHE B JaH-
HOI OKHCITHTEITBHO-BOCCTAHOBATENBHON PeAKIMH.

Koncranta pasrosecus sroro mpouecca Moxer GuITh 3anucana B
Buje:

Tai(soccran. dopu) : (2.:66)
Maj(oxucn. popm) * (A(anexzponon))™

rae Hai(,ncm,, dopu) H Ha;(ﬂmm_w,,,)~npom5e;1emm AKTHBHOCTH
BOCCTAHOB/ICHHBIX ¥ OKHCIEHHBIX (hOPM COOTBETCTBEHHO; 1L — KOJIHHIE-
CTBO SMEKTPOHOB, y4AaCTBYIOMUX B NPOLECCE; Q(anexrponon) — AKTHB-
HOCTb 3JIEKTPOHOB.

Tlos aKTHBHOCTBIO S/IEKTPOHOB MOHMMAETCS CIOCOGHOCTH CHCTEMBI -
TOCTABAATh JIEKTPOHBI JUJIA OKHCJIMTEIbHO-BOCCTAHOBUTEILHOIO mpo-
necca. Pasymeercs, ciiefiyer oTasath ceGe OTYeT B TOM, HTO pacTBop
©BOGOIHBIX STIEKTPOHOB B BOJIE, TAKXKE KAK M PacTBOp CBOBOAHBIX He-
COMBBATHPOBAHHBIX NPOTOHOB, —3TO He Gonee Yem yzo6Has aberpak-
1A, KOTOPYIO IIHPOKO HCTIOMB3YIOT IPH ONHCAHAA KHCIOTHO-OCHOBHBIX
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BJIEKTPOHOB B MCC/IEYEMOM PACTBOPE BBIIIE UM HIXKE HX aKTHBHOCTH
B CBD. Bemuuna Fj, CYATAETCA TONOKUTEIBHONR, €CIH AKTHBHOCTH
SNEKTPOHOB B pacTBOpe Menbire, yem 8 CBI.

Tlo TepMOFMHAMHMYECKMM KOHBEHIAM, OTHOCSIIMMCS K CTAHZAPT-
HOMY BOJODOJHOMY 3JIEKTPOAY, CTAHJAPTHAs CBOGOHAS SHEPIUsi 06pa-
30BaHUs HNEKTPOHA B PACTBOPE, KAK H CTAH/ADTHAS CBOGOHAS SHEPIUs
06pa3oBaHus MPOTOHA B PACTBOPE, IPHHUMAETCS PABHOH HYJIIO.

B craEzapTHBIX yCIOBHAX 3HaveHue SHepruu I'mb6ca s
OKHC/MTENBHO-BOCCTAHOBATEILHOM DEAKIUE MOXKHO IDEJCTABUTH B
BHJE:

AGS, —nFEg, (2.70)

peaxn =

rae AG® —3navenue sueprum ['u66ca B CTAHAAPTHBIX YCIOBUSIX; 7L —
YHCIO MEKTPOHOB, y4acTByiomux B npouecce; F—wucno ®apanes;
B — OKHCITNTeNBHO-BOCCTAHOBUTELHEI NOTEHINA, H3MEDEHHEI B
CTAHJAPTHBIX YC/IOBUAX OTHOCHTENBHO CTAHJAPTHOTO BOMOPOZHOTO
ImeK-
TPOHA.
‘VYpaenenne (2.70) BEPHO TONBKO B TOM CJIy9ae, KOTAa B 3alHCH MO~
JypeaKI|i JIEKTPOHBI PACIIONOMKEHB! B IDABOIT YACTH YPABHEHHS.
TloncTaBHB 3TO BHIPAJKEHNE B yPABHEHNAE 3aBUCHMOCTH 3HAYEHHUS JIO-
rapr¢Ma KOHCTAHTBI PABHOBECHS OT TeMIEPATYPHI, IOy TiM:

lg K° = nFE;/(2,3RT). (2.71)
Ypasnenue (2.68) Tenepb MOXHO TIPEICTABATH B BHAE:

b _ L(nFB; Ta;(oxucn. dops)
n\ 2,3RT Tlai(soceran. dopm)

(2.72)

Pazjemus 1eBy10 i NpaByio YACTH TOTO yPABHEHHs Ha JPOOb BUAA
F/(2,3RT), nomy4aum:

pe” -2,3RT

2,3RT | T1a;(oxmca. dops)
= 4

F Ta;(soccran. dopm)

=B+ (2.73)

B 70 ke BpeMsl 13 OCHOB 3JIEKTPOXUMHUH U3BECTHO, YTO 0606IIeHHOe
ypasrenne Hepucra umeer Bum:




