bronormyecku
aKTUBHbIE
coeaAnHeHUA

bepMeHTEI




®epMeHTHI (D H3UMBI) —
3TO OpraHu4YecKue
KaTaJnu3aTopPbl OEJIKOBOU
IIPUPO/JIbI, KOTOPbIE YCKOPSIOT
peakIuy, HeoOXoAuMbIe JIJIs1
(GYHKIIMOHUPOBAHUS KUBBIX
OpPraHN3MOB.



Tunbl PepMeHTOoB.

e [Ipu oOMeHe BellecTB, eC/IH HUIET
cuHTe3 (aHaboIMUecKue
IIpoIlecchl). XapaKTePHBI
a"Habosinyeckue ¢hpepMeHThI
(HammpuMep IJIyTaMUHCHUHTETa3a)

* [Ipu oOMeHe BelecTB ec/Id paciiaji
(kaTabosimuecKye IPOoIiecChl).
XapakTepHbI KATOOOJIHUECKHE
depMmeHTHI(HaIpUMeEpP MaIbTa3a)

ManbTasa
[/1yTaMMHCHHTETa33 Manbro3a + BOA&H [N10K03a
[7yTaMUHOBAA KUCAOTA + NH3 + ATO ey

— [7yTamut + H20 + A0 + H3POy



Pa3mep Mosiekyn.

I1o cBOeu npupoze GpepMEHTHI SIBJSIOTCS
OesiKaMU, a 3HAYUT UMeIOT OO0JIbIlINe 3HAYEeHU S
MOJIEKYJIAPHOU Macchl. I1o cBoemy pazmepy
MOJIEKYJIBI PEPMEHTOB OTHOCATCA K
KOJIJIOUAHBIM yacTuiiam. OTHOCATCS K 0COO0OMY
KJIACCY KaTaJIn3aTOPOB.

KoJsutongHble 4acTUILbl — YaCTUIIbI, Pa3MepPhI

KOTOPBIX BApbUPYIOTCS B IIpeesax oT 0.001 JI0
0.1



CenleKTUBHOCTD.

Kaxapiii pepMeHT YCKOPSET TOJIBKO OTHY
KaKyI0-JIM00 peaKIuIo WU I'PYIILY OJJHOTHUITHBIX
PEAKIIUN, UYTO U HA3bIBAETCA CEJIEKTUBHOCTHIO
(130MpaTeIbHOCTHIO) JIENCTBUS.

biiarogaps nencTBuio (pepMEeHTOB KJIeTKa
OBICTpee OCYIIECTBIISIET TPOIlecChl 0OMeHa
BEIIECTB.



JDPPEKTUBHOCTbD.

BoJIbIINHCTBO (pepMEHTOB 00J1a1a€T OYEHbD
BBICOKOH 3P PeKTUBHOCTHI0. CKOPOCTH
(bepMEHTATUBHBIX PeAKIIUU OO0JIbIIIE CKOPOCTHU
pPEAKIINN, IPOTEKAIOIINX B UX OTCYTCTBHE.

Bpicokasa a(pPpeKTUBHOCTh PEPMEHTOB
00OBACHSIETCS TEM, UYTO UX MOJIEKYJIbI B IIPOIiecce
paboThI OBICTPO BOCCTAHABJINBAKOTCH.



JHeprma akTmeaumu.

DHEePrus aKTUBAIIUU- SHEPTUA, KOTOpasd
HeoOXoarMa JUJIS TOTO, YTO OBbI BellecTBa HavyaIu
B3aMO/IENCTBOBATh MEXK/Y CODOL.

depMeHTHI, IeNCTBYS KaK KaTaJau3aToPHI,
CHIKAIOT DHEPTUIO0 aKTUBAIIUU, KOTOPas
TpebyeTcs JJisl TOT0, UYTO ObI MOTJIa IIPONU30MUTH
peakiiys. OHU HOBBIIIAIOT OOIIYI0 CKOPOCTD
peakIiii, He U3MeHsA B 3HAUUTeJIbHOU CTeIIeHU
TeMIIEpaTYypPy, HPU KOTOPOM 3Ta peaKIus
IIPOTEKAET.



3aBUCUMOCTb OT TeMneparTypebl.

MHorue pepMeHThI 001a7al0T HanOoJIbIIen
3(p(PEKTUBHOCTHIO IIPU TEMIIEPATYPE
yeJIoBeueCcKoro teJsia. llpu sHauuTeIbHOM
N3MEHEHUH TeMIIepaTyPhl UeJI0BEK IIOTN0AaET,
13-3a TOT'O, YTO (pePMEHTHI [IEPECTAIOT
IeNCTBOBATh, 4 3HAUUT U OCTaHABJINBAIOTCS
IIPOLECCHI, KOTOPBIE ONPEJIEIAIOT IIPOLIECC
*KU3HU.

Heopranunueckue KaTajin3aTopbl COXPAHAIOT
aKTUBHOCTH B 00Jiee NINPOKOM MHTEPBAJIE
TeMIIepaTyp.



3aBMCMMOCTb OT Cpe/lbl pacTBOpa.

®epmeHThl HaOOJIEE A3(PPHEKTUBHO JIEUCTBYIOT IIPU
CTPOTO OIIpeAeJIEHHOU cpefie pacTBopa. KCI0THOCTD
I OCHOBHOCTD CP€ebI :KUAKOCTEN OIPEIEISIET
OMOJIOTHUECKYI0 aKTUBHOCTD KJIETOK OPraHNu3Ma,
KOTOPAasi, B CBOIO OUEPEb, ONIPEAEIAETCI «paboTOM »
IEeNCTBYIOIINUX B HUX (pepmeHTOB. Kaxkgas u3
(PHU3HUOJIOTHYECKUX KUAKOCTEN UMEET OIIPEAEIEHHOE
3HaueHue pH, OTK/JI0HeHHe 3HAaUeHUN MOXKeT IIPUBECTU
K 3a00J1eBaHUAM.

pH<Y pH=7 pH>7

e I

KMCcAaA cpeda HeWTpanbHaA cpefa LuesiodHaA cpena



Mojaenb «K1toY-3aMOK>.

B KoHTaKT cyOCTpaTOM BCTYIIa€T JIUIID
AKTUBHBIN IIEHTP (HeOOIbINast 4aCTh MOJIEKYJIbI
depmenTa). Boicokas cneniipUIHOCTD
depmeHTa 00ycI0BJIeHA 0c000I (POPMOM ero
AKTUBHOTO IIEHTPA, KOTOPasA TOYHO
COOTBETCTBYET (POPMe MOJIEKYJIbI BEIleCTBa
KaTaJIu3uPyeMOM peaknuu. F1X MO>XKHO
CPAaBHUTH C KJIOUOM B 3aMKOM.

KUItou- KkaTajinusupyemMoe BellecTBO.
3aMOK- (pepMEHT.



Muorue (pepMeHThI JJIsI IPOsIBJIEHUS aKTUBHOCTHU
HYK/JAI0TCS B BellleCTBax HeOeJIKOBOM IPUPOIbI-
TaK Ha3bIBae€MbIX KO(hbaKTOpaX.

KodaxTopamu MOTyT ABISTHCSA HOHBI
METAJIJIOB, MOJIEKYJIBI OPTaHUYECKHUX
coequHeHnU. X TaK ke Ha3bIBAIOT
KO(pepMeHTaAMU.

Horna 11 aerictBusa pepMeHTOB He0OXO0MO
IIPUCYTCTBHE KAK HOHOB METaJLJIa, TAK U
KO(PEPMEHTOB.



Knaccnpukauma pepmMeHTOB.

Tabauua 4.5. Mexaynapoanas kraccndukauns depmeHTon

No Krace Tun Katanu3upyeMol peaxkimu

I OKcHaopeavKTa3bl [lepeHOC 37I€KTPOHOB M TMPOTOHOB

2 Tpancgepassl [lepeHOC rpynmn aToMoB, OTIHYHBIX
OT ATOMOB BOJOpOIA

3 ['Maponassl ['Mapoau3 pa3TUUHBIX CBS3CH (C ydacTUeM
MOJEKYABl BOBI)

4 JInasel OOpazoBaHMe ABOMHBIX CBs3ed 3a cuer

yOIATCHUsI TPYNN WIK J00aBACHHE TPYIIN
32 CYET pa3pbiBa ABOMHBIX CBS3EH

5 M3omepa3sbl BHYTpUMOJIEKYIAPHBIN MEPeHOC TPV
¢ obOpa3oBaHMeM H30MepHBIX opM
6 Jlurasel (CHHTeTa3hl) CoeqMHeHHe ABYX MOJEKY1 M o0pa3oBaHue

ceazei C—C, C—-0, C—S u C—N,
COMPSIKEHHBIX ¢ pa3peiBoM nHpodocdaTHOi
cBsisn ATO




- 3HaUeHHe (pepMEHTOB HEBO3MOKHO
IIepeOoeHUTD. TOJIBKO B UEJIOBEUECKOM
OpraHu3Me IPOUCXOOST ThICAUN PEAKITH.

« DepMeHTHI UTPAIOT HEMAJIOBAXKHYIO POJIb U B
IIPOBEJEHNH MHOTUX TEXHOJIOTHYECKUX
rporeccoB. OHU UCIIOJIB3YIOTCA, B IIpoIieccax
IIPUTOTOBJIEHUA IIUIIH, B IIPONU3BOICTBE
[IHIEBBIX IIPOAYKTOB Y HAIIUTKOB,
(bapManeBTHYECKHUX NpPerapaToB, MOIOIINX
CPEICTB, TEKCTUJISA, KOKU 1 OyMard.



Cnacnbo 3a BHUMaHue!)

PaboTy BBIIOJIHSIIN
YueHuku 10a KJ1acca
JIunies 389

BaneeBa Bukropus
JIpicak JIMutpui

JIrorad Astekcadgapa
CabupssaHoBa AHreIHA
EdumoBa Exarepuna




