FAABA B
OHSHKA HEPMEHTOB

§ 6.1. XHMHYECKAA KMHETHKA W KATAJIH3

QepMeHTH — GeNKOBble KaTaJH3aTOPEl OHOXMMHYECKHX peaKIlui.
depMeHT CylLIECTBEHHO B/HsET Ha CKODOCTh peaKiHH, HO B peaknHH
He pacxoayercs.

CxopoctH XHMHYECKHX peaku#il oOBIYHO CHABHO 3aBHCAT OT TeM-
nepaTypbel. DMIHPHUECKH 3Ta 3aBHCHMOCTb Bhipaxaercs (opmyJnof
Appennyca IJsi KOHCTAHTLI CKODOCTH peaKkIUH

k= Aexp(— E*/RT), (6.1)

raie E* — sueprus aktuBauud, A — NpeasKCrnoHeHIHaNbHBI MHOXH-
teab. M3 (6,1) caemyer, yto }

Ink=1InA— E*RT, 6,2)
T. e. 3aBUcUMOcTb Ink ot 1/T nuHeillHa, W 1O HaK/JOHY IpPsIMOil
MoxHo Haiitu E* DBosee Tounoe ypaBHeHHe (cm. [1]) umeer Bux

lnk-lnA—I—( )lnT E*/RT. 6,3)

. I
Hns obpaTtumoil peakuun A f—i B xoHcTaHTa paBHOBecHsl paBHa
-1
ky [Ble .
K= =1L ©.4)
HHIEKC «e» YKasblBaeT PaBHOBECHYI0 KOHUeHTpauuio. Kak mnokasoi-
BaeT TepMOJAHHaMHKa,

RTINK = — AF=— AH 4+ TAS, 6,5)

rae AF, AH, AS — uaMeHeHHs CTaHAapTHHIX CBOGOAHOM 5Hepru,
SHTAJbIIMH H SHTPONUHU B peakuul. B orpanuueHHoMm HHTepBase TeM-
nepaTyp

AHr=AHr,+ Ac, (T — Ty), )
ASr==ASr,+ Ac,(InT —In T), f (6.6)

riie Acp —— CpejHAAsl PA3HOCTb TenIoeMKocTell (NpH MOCTOSIHHOM AaB-
JIeHHW) peareHTOB ¥ NPOAYKTOB peakuuun. CienoBatesbHo,
ASp — te Ac, T AH; — Ty e
nK=—"5—2 7 Inoe - —L 0 2 (§,7)
R R Ty RT
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CpasuuBas (6,7) u (6,3), Haxonum
ln Al —-ln A—I=(AST0“‘ACD)/R, Cl —C_1=Acp,
Ei—EL = AHr,— Ty Ac,. (6,8)
PasnocTh 3Heprufl akTHBALMM NpsAMOH M 00paTHOil peakiuil CBsi-
3aHa ¢ TemIoTONl peakuu# Af{, a OTHOlIeHHEe NpejIKCIOHEHIHaA/b-
HBIX MHOXUTeNeH — ¢ waMeHeHMeM 3HTponuu peaxkuun AS. Ecan

Acp = 0, To cupasepnuBo ypaBHeHue AppeHuyca (6,1). M3 wusio-
XXEHHOTO CJeJyeT, UTO ero MOXHO NepernucaTh B BHIE

k=bexp(— F'/RT)=bexp(S/R) exp(— H'/RT),  (6,9)

rae F*, H*, S* — cooTBeTCTBEHHO CBOGOJAHAA 3HEPrHUsl, SHTANBIUA U
sHTponus akTHBauuu. Ecau otoxpecrButs H* ¢ E* To mpenskcmno-
HeHLHaAbHBIH MHOXKHTE/Nb paBeH

A=bexp(SYR). (6,10)

B nelicTBUTENBLHOCTH Xe

E'=H'+ RT*22L (6,11

H YKazaHHOE OTOXJeCTBJeHHe
cripaBelJIHBO, JIUIL €CAH b He
sasucur ot T.

OH3HUECKHN CMBICA  3KCNO-
HeHuuasapHo  dopmyast  (6.9)
packpelBaercsi B TeopHH abco-
JIOTHBIX  CKOpOCTell  peakuHit
(reopus nepexodnoco cocros-
HUS, WIH AQKTUBUPOBAHHO20 KOM-
naexkcd)y, npenaoxesHol Diipuu-
roMm [2].

[Tpexnonaraercs, uto TeueHye

Puc. 6.1. SuepreTuueckas mOREpX-
K He Ha b -
peakiay pymaert Goabuna HOCTb JJIl PeakiuHH TpPeX aTOMOB.

HOBCKOTo pacnpeieseHus Moije- . Yucsaa y KPpHMBLIX YKa3niBalOT 3HepPrHd B yc-
KyJl IIo COCTOAHHSM C pasiny- JIOBHBIX €[MHHUAX.
HeIMH 3HeprusMu. OueBHIHO, UTO
3aBHCHMOCTb IOTEHI(HAJbHOH 3HEPrHH pear¥pyloll¥X aTOMHBIX CH-
CTeM OT B3aHMHOrO PAaCHoJOXKEHHs aTOMOB IPEACTABJAsNETCH HEKOTO-
poli MHoromepHoll moeepxHocthio. Ha puc. 6.1 m3zo6pakena Taxas
[IOBEPXHOCTDb AJf PeakiliH TPeX aTOMOB

X+Y—Z —> X~Y+7Z
T. e. IOCTPOEHA KapTa 3SHepruil, Kax (QYHKUWH J[ABYX DPacCTOAHHUI
ri(X...Y) u ro(Y...Z). TlpoxoxaeHne peakuHu TpebGyeT Ipeoxd-
JIeHus1 3HepretTudeckoro Gapbepa. Ha puc. 6.1 cocrosinue cucremn
H3MEHsleTCsl HaUBBLITOAHENIAM 06pa3oM BROAb NMYHKTHPHOH KpuBOil.

12*
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Jast BHIUMCAEHUs] CKOPOCTH PeaKilHH HYXXHO NOACYHTATL UHCIAO CH-

CTEeM, NPOXOASINIMX uepe3d CeNJOBUAHYIO TOYKY Ha [IOTEHIHaJbHON

MOBEPXHOCTH (Ha PHCYHKE COOTBETCTBYIOLIAs €l 3HEPrHsi B YCJIOB-

HbHX enauHunax pasHa 26). CocTosiHHe CHCTeMbl, IOmaBLIEH B 3Ty

TOUKY, Ha3HBaeTCsi NMepeXOAHLIM COCTOSHHEM HJIH aKTHBHPOBAHHBIM

KoMmniekcoM. lns mpocreiimeil peakunu H 4+ Hy — Hy 4+ H ono ot-

Beyaer CHMMETPHYHON JiHHefHOMl cHCTeMe TpeX aToMOB BOZOpOXAA
H...H...H.

B cooTBeTcTBHH ¢ NpHHIHIAME CTATHCTHYECKON MeXaHHKH olpe-

JlesisieTcst YHCI0 CHCTeM, HaXOMsIIHXCS B HEKOTOPOM HHTepsasie §

pPeaKIHOHHOH KOOpAHHATHI Ha BepllHHe Gapbepa,

_,“x’(‘ Jexanlero Ha nytH peakuu# (puc. 6.2). Cko-

pOCTb peaKili¥ BblpaXKaeTcsi YHCJAOM CHCTEM, [Ipo-

XOonsIHX uepe3 Gapbep B eNHHHLY BpPEMEHH.

CpenHsisi CKOPOCTb ABHXXKEHHUS CHCTEMH B Ipsi-

MOM HallpaBJieHHH paBHa (m — Macca CHCTEMBI)

00

'[ exp (— mv®/2kT) v dv
g=2 = (kT/2am)"  (6,12)

oo

'[ exp (— mv?/2kT) du
0

Puc. 6.2 Axtupa-
LUMOHHHIE Gapbep. H cpefHee BpeMs NIDOXOXKAEHHS yepes 6apbep

T=20/0 =20 (2nm/kT)". (6,13)

CKopocTh peaKu#u paBHa YHCAYy CHCTeM ¢ B eluHHue oGbema,
HaxonsiIHXCA B lipefejax OTpe3Ka § Ha BepliuHe Gapbepa, feneH-

HOMY Ha T:
c’ ¢’ [ kT V4
v=—t =% (5 (6,14)
Bwmecte ¢ Tem -
v=kcaCs ..., (6,15)
rie k — KOHCTAHTa CKOPOCTH, Ca,CB ... — KOHIEHTPAIHH peareH-
. ToB. M3 ABYX moc/ieaHHX COOTHOIIEHHUH rosydaeM
¢/ KT N 1 o ( kT >'/2-l_.
k= CACR-+»+ (Qnm) 5 =K <2nm 6 (6,16)

afecb K’ — KOHCTaHTa paBHOBeCHs JIJsi liepexoja peareHTos A,
B, ... B aKTHBHpPOBaHHOe coCTOsIHHe. KoHcTaHTa paBHOBeCHs BhbIpa-
JKaeTcs uepes CTATHCTHUECKHe CyMMbl (cM., Hampumep, [3]) cae-
ayonumM obpasom:

74 Za.K
K = ZaZp i (6,17)
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rie Za.x, Za, Zp, ... — CTaTHCTHYECKHE CYMMH /5 aKTHBHPOBaH-
Horo KoMIiekca H peareHToB A, B, ... cooTBercTBeHHO. B cayuae
NOCTYnaTe/ibHOro JABHXKEGHHS YaCTHIBl CTATHCTHYECKAash CyMMa paBHa

V [ 2nmkT \'
an=*ﬁ("—h‘r—) . (6,18)

3necs h — nocrosinnag Ilnanwka, m — macca uacrdum V/Nj, — 3a-
HuMaembill elo o6beM. Ilpumem ero paBHbIM 03, Zpoer — CTaTHCTHU-
yecKasi CyMMa, NpUXOZsIlasicsi Ha TPW CTeneHH cBoOOABI mocTyma-
TesbHOrO pBMKeHHsA. Ho cucTtema sMeer sHIIb ONHY TAKyIO CTeneHb
cBo6onbl — BJOJIb HAIlpaB/eHUs! PeaKIlH, H MBI [OJYYUM

K¢
Zaw = Zhd (ZRL ) (6,19)

rpe Z;. x — CTaTUCTHYECKAs CyMMa /s aKTHBHPOBAHHOro KOMILIEK-
ca 10 BceM CTereHstM cBoGOAH, KpoMme CTeleHH CBOGOJH MOCTYyIa-
TeJABHOrO IBUXKEHUs BoJAb HanpabsaeHusl peaxnuu. Hs (6,17) u
(6,19) cnenyert, 4to

kT 7’
b=z (6,20)

CrartucTHyecKasi cyMMa CBsisgaHa Co CBoOoJAHOH 3Hepruell coot-
nourenuem Z = exp (—F/RT) u, ciefoBarenbHo,

k___k_T__ exp (— F'/RT) —
T h exp (— Fa/RT) exp (— Fy/RT)... -
kT F’'—Fy—Fg—...\ T .
=—h—exp(— ARTB )=—h-exp(—-—F/RT); 6,21)

anecb F* — u36bITOK cBOGOAHON SHEpr#H AaKTHBHPOBAHHOIO KOM-
IaeKca 1o CPaBHEHUIO ¢ CyMMapHol cBoGojnHON 3Hepruell peareH-
TOB, T. €. CBOGOJHAS YHEPTHS aKTHBAIHHU.

IIpu BoiBome BHipaxeHus (6,21) npepmosnaraercsi, 4To, NOCTHT-
HYB akTHBaluoHHoro Gapeepa, cucreMa ofs3atedbHO IpPETeprneBaeT
paccMaTpHBaeMoe XHUMHUECKOe INpeBpalleHHe. DTOr0 MOXeT u He
ObiTh, M MO3TOMY BBOAHTCH JN0OABOYHBIH MHOXHTENb— TPAHCMUC-
cuonublll Koagpuyuent % << 1. OKoHYaTeAbHOE BBIPAXKEHHE JIJIsl KOH-
CTAHTBI CKOPOCTH FOMOreHHOH rasoBofl peakIHH HMeeT BHI

k=xtlexp(SUR)exp (— HIRT),  (6,22)

3KBHBa/NEHTHHI cooTHoueHuO (6,3).

TIpensKcrioHeHMaNBHBIA UacTOTHBIN MHoXHTenb B (6,22) x kT/h
npH % = | u OOBIYHBIX TeMIepaTypax uMeeT MOPALOK BeJUUHHDI
1013—10'4 cex—!. 3naueHde x, pamHoe 1, orTBevaer anmabaTtuue-
CKOMY TeUeHHI0 peaKuuu B CMbicje DpeHdecra. AnuabaTHuecKuM
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HA3KLIBAETCS NpPOLECC, B KOTOPOM NapaMeTphl MeXaHHUECKOH CHCTeMbl
H3MEHSI0TCs HACTOJAbKO MeNJeHHO, UTo KBAHTOBBIE UHcJa, XapakTte-
pH3YIOLHe ee ABHXeHHe, OCTAOTCS HEH3MEHHbIMH. B ciyyae xumu-
YeCKOH peaKiuy peub HAET O IBHKEHHH aTOMHBLIX sijep, NPOHCXOs -
IeM 3HAUHTENbHO MeJJieHHee ABHXEHHS JeKTpoHoB. Ilpu kaxmol
KOH(Hrypaunu siiep 3J€KTPOHBI ABHXKYTCS TaK, Kak ecad Ob sjapa
ocTaBaJuCh HenoABH:KHeIMH. Ecau npoiecc HeaguabGaTHuecKHH, TO
x < | u Moxer npuHEMaTh 3HaueHusl nopsiaka 108, Teopus takux
peakuuil Gelna passuta B paborax Jlanpay [4, 5] u 3unepa [6]. Ha-
GaiofaeMble 3HaUeHHsT % JJ51 ra30BHX peakiuil B GONbUIHHCTBE CIY-
yaeB Gnu3Ky K |, T. €. 5TH peakiH# HAYT aguabaTuuecKi.

Teoperuueckuit pacuer k, 1. €. Za.x, Za, Zp, ... B npHHLHIE
BO3MOXKEH" [IOCPEJCTBOM METONOB KBaHTOBOH xumuu. OjHaKo Takue
pacueTsl II0Ka yJaJoCh OCYILECTBHTb JHIIb JJI5 HEMHOTHX npocTeii-
IIHX CTyYaeB.

Heo6X01uMO noguepKHYTh, YTO HeJb3S TOJKOBATb MHOMKHTEJb
kT/h kax BpeMsi CyLUecTBOBaHHS aKTHBHPOBaHHOro Komniekca. Ta-
Kasi TPAKTOBKa MPHBOJAHT K MPOTHBOpeuuio — 3a 10-13—10-1* cex
He MOXET YCTAHOBHTHCS CTAaTHCTHYECKOE paBHOBECHe, NOCTYJIH-
pyemoe B TeopHH. B eACTBHTENLHOCTH BpeMs CYIIEGCTBOBaHHS
CHCTEMBl B COCTOSIHHH, OTBeUalolleM 3HaUeHHS M PeaKilMOHHOfl Koop-
AHHATHI OT X 10 X -+ 8, 3aBHCHT OT Bei6Opa oTpe3ka 6 W NPONOPIHO-
HAJIbHO ero AIHHe. B 3TOM CMEBIC]e BpeMm$s CyIIeCTBOBAHUS aKTHBH-
POBAHHOTO KOMmnJeKCca JOJNXKHO TPAaKTOBATbCsl TaK e, KaK BpeMsi
CYIIECTBOBAHHS COCTOSIHHE, paccMaTpuHBaeMhiX B Teopu# Makcses-
jga — boanbimana. Ua manoctu kT/h Henb3sl gefaTh BHIBOJA O HEBO3-
MOXHOCTH YCTAHOBJEHHS pABHOBECHS MEXIy aKTHBHPOBAHHBIMU
KOMnueKCcaMu H peareHtamu [7]. OueBUIHO TaKxke, YTO TEPMHH «aK-
THBHPOBAHHBIH KOMIJIEKC» OTHOCHTCSI K OIIPeJIeIeHHOMY COCTOSIHHIO
aTOMHOH CHCTEMH, HCMNBITHIBAIOIIEll npeBpalleHHe, H He oO3Hayaer
CYLLECTBOBAHHSI MeTacTa0UIbHOIO KOMIUIEKCA, KOTODPbI MOXHO H3y-
yaTh (QU3HUECKHMH H XMMHYECKHMH METOJaMH.

3HaueHHe H3JI0KEHHOH TEOPHU COCTOHT B (PH3HUECKOM paccMo-
TPEHHH KHHETHUECKHX MPOIECCOB, no3BoJsioleM o6ocHOBaTh (op-
MYJBl THNA popmynnl Appenuyca u rpy6o oueHuTbh GuUrypupyromiie
B HeH BeqHuHHH. Teopust HENOCPEACTBEHHO npHMeH#EMa Kak K raso-
BHIM XUMHYECKHM peakiusM, TaK H K KJaCCHYECKHM KHHETHUECKUM
npobaeMam (BsiaKocTb, auddysus). OHa nospoasier Takxe paccMa-
TPUBATh reTepPOreHHble MPOLECCH, HanpHMep ancopOiuHio U peaKiuu
Ha MOBEPXHOCTHX pasgena ¢as (cm. [2, 8]).

BuansiHHe KaTaJH3aTopa Ha CKOPOCTb PEaKkiuH O3HayaeT H3MeHe-
Hue 3Heprun axrtuBanuu. Karanusarop (noJoXHTeAbHHIH) noHu-
)KaeT aKTHBAHOHHHIH Gapbep.

Cnenyer pasnuuaThb TeTepOreHHBI ¥ TOMOTEHHBIH KaTajus.
B nepBom cnyuae xatanuzatop o6pa3syer oTiaenbHYI0 a3y u peax-
Lysl npoTeKaeT Ha NOBEPXHOCTH pasjena (as, T. e. Ha NOBEPXHOCTH
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Katanusatopa. [omorennmnil Karanius peajusyeTcst B Tex clydasx,
KOTJla KaTaju3aTop H peareHTbl HaXoAdTcsl B oJHON (ase, HanpH-
Mep B pacTBope. Torga B KaTa/iH3e yuaCTByer HEKOTOPOe IpoMé-
JKYTOYHOE CoeJuHeHHe.

TIpouecc rereporeHHoro KaTajnusa COCTOHT B afcopOIUUM pearu-
PYIOIUX MOJIEKYJ MOBEPXHOCTLIO KaTtalu3aTopa, DeakNuH MexKIy
HHMH ¥ JecopOuu#, T. €. OTAEJEHUU OT IOBEPXHOCTH IPOAYKTOB
peakuuH. Ancop6u#isi NPUBORHT DEATUPYIONIHe MOJIEKYJBl B COCTOSA
HHe TEeCHOrO CONPHKOCHOBEHUS, H3MEHSAET CTPYKTYPY HX SJIEKTDOH-
HBIX 060JIouex ¥ MOXET NMOHH3HTb HeprHio akruBanuu. Kak mnoxa-
3an Bananauu B cBoell MyJbTHIUIETHOM TeopuH KaTanuaa [9], Bax-
HeHAIlIYI0 DPoJb B INPOLECCE HIPAeT TIeOMEeTpHHeCKoe CTPYKTypHOe
COOTBETCTBHE MEXJY NOBEPXHOCTAMH KaTaslHaaTopa H copOHPyeMOH
MoJlexysnbl. MertannuuecKuil katanausaTop obuiajfaer KpHCTaalude-
CKO#l CTpYKTYpoH. Ecau CHMMeTPHS ero KpHCTaANHUeCKOH pelIeTKH
U MeXaTOMHble pPAacCTOSHHA COOTBETCTBYIOT TEOMETPUH MOJeKYJ
pearesToB, TO nocaegHHe MOryT 3ddeKTHBHO cop6HPOBATLCS H IIpH-
XOIOHTb B HEOOXOMHMOE /il Peaki#H COCTOSHHe B peaysbTaTe B3a-
MMOLeHCTBUSL C aToMaMH MeTasja. laK, peakuds THAPHPOBaHHS
Gensona CsHg + 3Hy; — CeH,, xatanusupyerca nanatunoi, HukeneM
H HEKOTOPLIMH JPYrHMH MeTa/lJaMH, HO He JXKeJe3oM, cepeGpoMm
U T. 1. Monekyna GensoJla — INMpPaBUILHBIA IIECTHYTONBHHUK ¢ JJIH-
namu cBazeft C—C, papubimu 1,4 A. ATOMBI Ha NOBEPXHOCTH KpH-
CTa/JIMIEeCKOro HHKeNsl M APYrHX 3¢¢exTHBHHX KaTajlH3aTOPOB
TaK¥Xe PacriojaraioTcs B BHIe IIECTUYTOJLHHKOB, IIPHMEPHO Ha Tex
e paccTosHHAX, uTo H B Gensone [10]. Hanporus, atoMs nekaTa-
JH3UDPYIOIHX 3Ty peaKu#Hio MeTaanoB JuOO pasMel(aioTCs MO-HHO-
My, 1160 06/1a1a0T HENMOAXOASAIHME pasMepaMH. '

B Gensosie, HaxomAIeEMcs B COCTOSHHH CTPYKTYPHOLO COOTBeT-
CTBHA C MeTa/jiOM, XHMMUECKHe CBf3H HCIBITHIBAIOT IpeBpallleHHe

—_— . .

..Ni.--Ni-.- «..Ni-+-Ni.+

u3zobpaxkamwlee Pa3priB f-371EKTPOHHOI CBSI3W B OeH3ogae # o6paso-
BaHHE 3a CUET M-3JEKTPOHOB CBfizell ¢ aToMaMH MeTaajia. B atoM
COCTOSIHHH O6EH30J/1 JIETKO pearupyeT C BOLOPOAOM

H—H
—HC—CH-— ——> —H,C—CH,—
...Ni---Ni-- «.Ni-«-Ni-+«

Tocne nmpoxoxaeHHS PeaKI Uy Ha MOBEPXHOCTH MPOAYKTH peak-
L#Y 1ecopOHPYIOTCS H TOT XK€ Y4aCTOK IOBEPXHOCTH KataJiHaaTtopa
BHOBb CITOCOOEH K JefCTBHIO.

depMeHTH BHIIOJHSAIOT CBOIO KaTaJHTHuUeckKylw (QyHKuHio aubo
B BHJI€ MOJIEKYJl B pacTBOpe, JHOO B HaIMOJICKYNAPHBIX CTPYKTypax
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kaetok. Copbuust peareHToB (MMeHyeMBIX B JaHHOM cayuae cy6-
cTpartamu QepMeHTa) W peaKUHA MPOHCXOAAT Ha HEKOTOpOi#l Io-
BEDPXHOCTH GenKOBOH MoOseKyJabl. B 3ToM cMmblcae QepMeHTaTHBHBIN
KaTaJlu3 CXOJEeH ¢ FeTepPOreHHHM, ¥ AeNCTBHTENbHO, HaLMOJEKyAsp-
Hble hepMeHTHBIE cHCTeMBl 06paayioT pasy, OTJIHUHYIO OT OKpY¥Kalo-
wero ux pactBopa. OJHAaKO aKTHBHAfA MOBEPXHOCTb GeNKOBOH TIJO-
OyJBl, MOJIEKYIH (pepMeHTa, HHTPABEPTHPOBAHA — KaK IOKa3biBaeT
PEHTIeHOCTPYKTYPHHI aHanHu3, MOJeKyJh cy6cTpaTa BXOAAT B He-
KOTOpPYIO MOJOCTb B Tende raobyam (cM. ctp. 377, 378). HMmeercs
CTpOrasl CTEXHOMETPHA B3aMMOAEHCTBUA — KaK IpaBHIO, OfHa Gei-
KoBafi rjofyna B3aMMOAEHCTBYET C OHHON MoOJeKysaoll cybcrpara
WM japyroro Jjuranaa. [lpu B3auMomeiicTBHH 00pasyercs NMpoMexy-
TOUHOE COenHHeHHEe — @epmenT-cybcTpaTnoi komnsekc (PCK),
CTPOEHHE M CBOHCTBA KOTOPOro MOryT ObiTh M3yueHH (Qu3muecKnMu
merofamu: Takum oGpasom, (epMeHTATHBHBIE KaTaJdH3 B pacTBoOpe
€CTb I'OMOreHHBIl KaTasua, OCyIlecTBAAeMbl GonbliuMu ryobyasp-
HBIMH MOJICKYJaMH, HMCIOUHMH creunuiecKre CBOMCTBA.

(DepMeHT MOXKHO TPAKTOBaTh KaK «UEPHbLIH SILIHK», npeo6pa3y10-
wHi BXOZHOH CHIHaJa — MoJeKyny cy6eTpara, B BHIXOZHOH CHI-
Han — Mosnexkyay npoaykra. MuMerorca nBa nyTe Inf ucciegoBaHUs
yeTpoficTBa ¥ MeXaHH3Ma paboThl «YEPHOro sI(HKa»: H3yueHHe MO-
JAeKynspHO# cTpYKTypnl ¢epmeHta u PCK duamueckuMu # xumu-
YeCKHMHM METOLAMH M H3yueHHe KHHETHKH (hepMeHTaTHBHBIX pe-
aKuui,

§ 6.2. KHHETHKA MPOCTBIX HEPMEHTATUBHBIX PEAKUMIA

PaccMmoTtpum mnpoctefimyilo (GepMeHTATHBHYIO peaKuuio C yda-
CTHEM OZHOTO cyGcTpaTa W OBHOTO MPOJAYKTA PEaKUHH, T. €. IpeBpa-
menye cyb6cTpaTa B npPOAYKT® MpHUEM MOCTYIAUPYETC 00pasoBaHue
OJHOTO HJH HECKOJNbKHX (hepMeHT-cyOCTPaTHBIX .KOMILJIEKCOB 110
cxeme *)

k
k, 1+1
F0+S_—_>FIZ'——_)F2..-ﬁF1( -
ket ke
ky By
ZFigqeen <k—F,,<___FO+P,
—n ke (nt1)

rie S —cy6erpar, P — npoaykr, Fo— cBoGOAHBI  depMeHT,
Fi =1, 2, ..., n)— depMeHT-cy6cTPaTHLIH KOMIIeKenl. Kuneru-

*) 3meck M fanee (KOrfa 31O He NPUBOJHT K HelOPa3yMeHHM) CaMi pea-
IeHTH H MX KOHLEHTPAlMH 0603HA4Yal0TCs OJHHAKOBO.





