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KI/IHETI/IEIECKI/II?'I AHAJIN3 JIBYXCTAJUMHBIX @®EPMEHTATHUBHBIX
PEAKIIMH, HE ITIOJYUHAIOIINXCSA YPABHEHUIO MUXADJINCA-MEHTEH

NuruoéupoBanne u30bITKOM cydcTpaTra

Jns  MHOrMX (epMEHTOB HaOII0JaNoCh,

yro mpu Jgo0aBiIeHMH cyOcTpaTa BbIIIE

ONPEACICHHON ONTHUMAJIbHONW KOHLIEHTPAIMM CKOPOCTh KaTalM3UPYEMON pEaKIUH Jajee He
YBCIIMYUBACTCSL W HE OCTACTCA MHOCTOSIHHOH Ipyu KOHLOCHTpAllMKX BBIIIC Hacmmaromeﬁ, a
MOHMKAETCS, T. €. Pa3BUBAETCS MHTUOMpOBaHKUE. JTO sBJIEHHWE ObUIO Ha3BaHO MHTMOMPOBAaHUEM
I/I36BITKOM cyGCTpaTa. Yro kacaercd ero MCXaHU3Ma, MOKHO MPCAJIOXUTH IATH PaA3JIMYHBIX
TUIIOB UHTUOUPOBAHMUS:

1.

Cy0ctpar cBsizbiBaeTcs ¢ (hepMEHTOM IBYMs WM OoJiee TPYIaMH, U TOJIBKO cyOCTpar,
CBSI3aHHBIN TaKUM 00pa3oM, MOXKET IPUHUMATh ydacTHe B peakuuu. Ecnu npucyTcTByer
MHOIO MOJIEKYJl CyOCTpaTa, MOXET BO3HHUKHYTh Takas CHUTyalusi, YTO Ha OJHOM
CBSI3bIBAIOILEM LIEHTpe (epMEHTa CBS3BIBAETCS OJlHA MOJEeKyJa cyOcTpara, B TO BpeMs
KaK Ha JPyroM Y4YacTKe CBSI3bIBAETCS Jpyras MoJjieKysa cyOcTpara BMECTO TOTO, YTOOBI
B3aMMOJICMCTBOBATh C JIpyroi Tpymmoil mepBoil Molekynbl cyOctpara. Tak kak B
peaKIyu MOKET MMPUHUMATh Y4acTUE TOJIBKO MOJIEKYJIa, CBA3aHHAs ¢ (DEPMEHTOM JIBYMS
TOYKaMH, MoOJeKyJa (epMeHTa, yJepKHMBawolas IBE MOJEKYJbl cyOcTpara, Oyner
HEaKTHBHA, T. €. OyJeT pa3BUBATHCS HHTMOUPOBAHUE.

[Ipr BBICOKOM KOHIIEHTpalUU CyOCTpaT MOKET CBS3bIBAaTbCA C JAPYTUM Y4YacTKOM,
OTJIMYAIOIIMMCA OT AaKTUBHOIO ILieHTpa Oenka. B arom ciaywae OH MOXeT
"HEKOHKYPEHTHO'" MHTMOUPOBaTh CKOPOCTh paclnaja cyOocTpara, CBI3aHHOIO B aKTUBHOM
LEHTpE.

®epmeHT TpeOyeT I NpPOSBICHUS AKTUBHOCTH MPUCYTCTBUS HEOOXOAMMOTO
aktuBaTopa. Ecmu cyOctpar cmocobeH o00pa3oBBIBaTh KOMIUIEKC C aKTHBATOPOM,
U30BITOK CcyOcTpaTra yAanseT akTHBAaTop, TakuM o00pa3oM yMeHbIIas aKTUBHOCTh
depmenra.

Jlnis peakuiuu ¢ IByMsl WJIM HECKOJIBKMMHU CyOcTpaTaMy N30BITOK OJHOTO U3 CyOCTpaToB
CHOCOOEH CBA3BIBATHCS C YYACTKOM CBSI3bIBAHUS JIPYTOT'0, MHTHOUPYS PEaKIHIo.

VBenuueHne  KOHUEHTpallMM  cyOcTpara — BbILIE  ONPEAEICHHOTO  Ipenena
Hecrenu(pUIecKd HHTHOUPYET PEaKIHIO BCIISICTBUE YBEINICHNSI HOHHOW CHUTBL.

Jis MHOTHX (DEPMEHTOB 3aBUCHUMOCTBH V OT [S]yp MOXHO KOJIMYECTBEHHO OIHCATh,
UCXONlI W3 TPEANoJjoKeHus o0 oOpa3oBaHuMM TpoWHOTO Komruiekca ES,, He
obnanaromiero (pepMeHTaTUBHOM aKTUBHOCTBIO:
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Kunerndaeckass 00padoTka cxembl (7.1) B pekMMe YCTaHOBHUBIIIETOCS paBHOBecCHs, mpH [S]o

>> [E]o IpUBOIUT K ypaBHEHHUIO CKOPOCTH ()ePMEHTATUBHOW PEAKIINU:
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AHanu3 ypaBHEHUS pa30MBaOT Ha JBE YacCTH.

1. Tlpu mumskux xoHmentpammsax cyGerpara ([S]o’<<Ks') ypasuenmne (7.2)
yOpollaercs 10  KJIACCHYeCKoro ypaBHeHMs Muxasnuca-MenteH  (He
HaOmomaeTcst uHruOupoBanue cybctparom). Iloctpoenwem rpaduka B
koopauHarax JlaitnynBepa-bepka Haxoanm k; n K.

2. Ilpu Bbicokux KoHUeHTpanusax cyoctpata ([S]o>>Ks) ypaBHenue (7.2) npumer
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U TIOCTPOMB 3aBHCUMOCTH 1/v oT [S]o, Haiitn 3Hauenus k, u Kg'. Ecnu B obenx obmactsax
HalJeHHbIC 3HaUYCeHUS K, coBmamaroT, 3HauuT cxema (7.1) mpumenuma nist popMaabrHOTO
OINMCAHUS KHHETUKH N3y9aeMol ()epMEHTATUBHOMN peaKIny.

B npyroit monenu tpoitHo#i komruieke ES, o0magaer akTHBHOCTBIO, HO MEHBIIEH 10
CpaBHEHHIO ¢ (hepMeHT-cyOcTpaTHBIM KoMIuiekcoM ES (B<1).
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B stoM ciyuae ckopocTh (hepMEHTAaTHBHOM peakiuy MpH YCTAaHOBHUBIIEMCS PaBHOBECHUU U
[S]0 >> [E]y Oyaet onuchIBaThCs ypaBHEHUEM
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O0pabotka cxemsl (7.5) Taxke pa3duBaercs Ha aBe oOyacT. [Ipy HU3KUX KOHIICHTPAIHSIX
cyocrpara onpenensiem k, u Ks. Tlpu BbICOKMX KOHIEHTpamnusx ypaBHeHue (7.6)
YIPOIIAETCS 10 3aBUCHMOCTH
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Ioctpous rpadux B kxoopamHatax (1/(1-k.pgp/ks), 1/[S]o) Iy BBICOKMX KOHLEHTpALUii
cybctpara Haiem 3HaueHus  u Ks'.

CymecTByloT BHIBl  CyOCTpaTHOIO MHIHMOMpOBaHMs, Korja K  (epMeHT-
CyOCTpaTHOMY KOMIDIEKCY MPHUCOEAMHSCTCS HECKOJIBKO MOJIEKYJ cyOcTpaTta, mepeBos
€ro B HEaKTUBHOE COCTOSIHUE.
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Jlnis aHanmu3a mojoOHBIX ciyyaeB pa3paboTaH rpaduiyeckuil croco0, Mmo3BOJSIOMINN
ONPENIeNIUTh YWCIO MOJIEKYJ] CcyOcTpaTa B HEAaKTUBHOM (epMeHT-CyOCcTpaTHOM
komruiekce. [Ipeanonaokum, 4To MpUCOeTUHEHNE TOTIOHUTENIBHBIX MOJIEKYJ cyOcTpara
K (epMEeHT-CyOCTpaTHOMY KOMIUIEKCY MPOUCXOMUT HE3aBUCHMO IPYT OT JpyTa, U 4YTO
CBS3bIBAHME BCEX 1N JONOJHUTENBHBIX MOJIEKYJ cyOcTpara XapaKTepu3yercs
OJIMHAaKOBbIMM KOHcTaHTamM paBHoBecus Ks'. Torma ypaBHeHue [uisi HadajdbHOM
CKOpOCTH (epMEHTATUBHOM pEaKLuH, MpOTeKaroleld B peXHUMe YCTaHOBUBIIETOCS
paBHOBecus, ipu [S]o >> [E]o umeeT BU:
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rae V= ky[E]o - Teopermdeckas MakcUMalibHas CKOPOCTb, pacCUMTaHHAs W3 JaHHBIX,
MOJYYCHHBIX MPH HMCIIOJIb30BAaHUHM HHU3KUX KOHIEHTparmidi cyocrpara. J[ias Toro uToObl
HAalTH TpU KaKoH KOHIICHTpPAIMM CyOcTpaTa JIOCTHTaeTCs JKCIePUMEHTAIbHAS
MaKCUMallbHasi CKOpocTh, mnpoauddepenuupyem ypaBHenue (7.11) mo HavampHOU
KOHIICHTpAIIMU CcyOcTpaTa W, NMPUPABHHUBAS IMOJYYCHHOE BBIPAKCHUE HYJIIO, MOJYYHM
COOTHOIIICHUE, CBS3BIBAIOIICE BEIMYMHY ONTHMAJIbHON KOHIIEHTpAIlMH CyOcTpara ¢
napaMeTpaMH CXEMBI:
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O6pa60TKa OKCIICPUMCHTAJIBHBIX JAaHHBIX ITPOBOAUTCA CIICAYIOIIHUM 06pa30M:

3. ITo rpaduky B koopaunaTax (v, 1g[S]o) onpenensiem . [S]opt.

4. [Ipu paznuunbix n o dpopmyne (7.12) vaxonum npoussenenue KsKs'.

5. Jlas xaxmoro n crpouM rpapuk B koopmunarax (1/[S]o + [S]o/KsKs', 1/v).
3HavyeHue n, Mpu KOTOPOM rpaduk JIMHEEH, COOTBETCTBYET 3aBUcUMOCTH (7.13),
H, ciieioBaTeabHo, Mojend (7.10) ¢ HailICHHBIM 3HAYCHHUEM N.

Msr paccmoTpenu 3 cXeMbl BO3MOXKHOTO HWHTHOMpOBaHUS (EepPMEHTATUBHOM
AKTUBHOCTH U30BITKOM cyOcTparta. UToOBI BEIOpAaTh MEXaHU3M MHTHOWPOBAHUS, CHaYaja
HA/J0 TOCTPOUTH 3aBHUCHMOCThH JKCIIEPUMEHTAILHO HANICHHBIX 3HAYCHHA CKOPOCTH B
koopauHatax (v, 1g[S]p). CHMMeTpUYHBIN B MOTYYEHHON KOJIOKOJI000Pa3HON KPUBOM
yKa3bIBae€T Ha OTCYTCTBHE (pepMEHTATHBHON akTuBHOCTH Komiuiekca SES (cxema 7.1).
Ecmm xe mpaBas BeTBb Tpaduka (mpu OONBIIMX KOHIICHTpalMsSIX cyOcTpara) Oosee
MOJIOTasl IO CPABHEHUIO C JICBOW BETBBIO, TO TOBOPUT O (HEPMEHTATUBHON aKTUBHOCTH
TpoitHOro komruiekca (0<B<l, cxema 7.5). Ecmu e cyOcTtpaT HWHruOUpyeT
dbepMeHTaTUBHYIO aKTUBHOCTH 10 cxeme (7.10), To mpaBas wyacth rpaduka Oynet Oonee
KPYTOH.
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AKTHBanus cydocTpaTomM

B HekoTOophIX cioydasX TpH yBEIWYEHUM KOHIEHTpAaMW CyOcTpara CKOpPOCTh
(EepMEHTATUBHOW pEaKIMM TMPEBBIIIACT TEOPETHUECKYI0 MAKCUMAIBHYIO CKOpPOCTh V,
pPacCUNTaHHYIO W3 IaHHBIX, TOJYYCHHBIX TPU HCIOIB30BAaHUU HEOOJBIINX KOHIICHTPAIHH
cybcrpara. [Ipocreiimas Moaens TaKOW aKTUBAIIMM COOTBETCTBYeT cxeme (7.5), B koTopoii >1.
AHaM3 3KCEePUMEHTANBHBIX JAaHHBIX TPOBOUTCS aHaIorn4dHO (ypaBHeHue 7.9). EnuHcTBeHHOE
OTJIMYME 3aKJII0YaeTCs B TOM, 4TO yJoOHee cTpouTh rpadux B koopauHatax (1/(k,pe/ksa-1),
1/[S]o) cormacHoO 3aBUCUMOCTH
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