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Berymiienue

CamocrosiTenibHasi paboTa M TpakTUyeckas paboTa CTYACHTOB
SBJISIETCS] BAXXHOM COCTABJIAIONIEH MPOIEcca MOATOTOBKH CIIECIIMATUCTOB
pa3IUYHOro NMpoduiis Ha COBPEMEHHOM ATare, 0COOCHHO € MEePexo0M
Ha 0aJIbHO- PEUTHHTOBYIO cUcTeMy oOyueHus. CaMocTosATeNbHasA paboTa
MO3BOJISIETCTYJICHTaM 0oJiee yTiIyOJIE€HHO U3YUYUTh OTJEIbHBIE Pa3Ieibl,
pazo0paTbCsd B TPOXOXKIACHUM XHUMHUYECKUX TMPOIECCOB, JACHUCTBUA
pa3nM4HBIX (HAKTOPOB HaA opraHu3M dYenoBeka. [Ipu m3ydeHuu Kypca
«buoopranuueckass XuMHs» BaXXHbIM SBJSICTCS pazfen «DepMEeHTHI.
[Tox neiictBueM (epMEHTOB B OpPraHU3ME OCYIIECTBISETCA OO0JIbIIOE
MHOTr000pa3re OMOXUMHUUECKUX PEAKITUM.

B coBpeMeHHOM oOmiecTBe  OOJIBIIIOE  3HAYCHUE  HMEET
KOHCTPYHPOBAHUE JIEKAPCTBEHHBIX IPENApaToB, KOTOPHIE 3a4aCTYIO
OKa3bIBAIOT MHTHOUpYyIolee AeicTBue Ha ¢epMeHThl. HrnbupoBanue
(hepMEHTHO-KATATU3UPYEMbIX OMOXUMHYECKUX PEAKIHUN TPUBOJIUT K
IPEPHIBAHUIO HEKOTOPHIX OHOXMMHUYECKMX U  (U3UOJIOTHYECKUX
MPOIECCOB, OJOKUPYS TPU ATOM OOpa30BaHHME HEXKEIATEIbHBIX WU
KJIFOYEBBIX MeTa0oauToB. [loaTomMy, yriyOjJeHHOe H3ydeHUE TaHHOU
TE€MbI, TO3BOJIUT CTYJCHTY-XUMHUKY IPAaBUIBHO OpPUEHTUPOBATHCS B
MHOT'000pa31u JICKAPCTBEHHBIX MPEMapaToB U MPOLIECCOB, MPOXOISIITNX
B OpraHu3Me.

JInst  caMOCTOSITEIbHOTO HM3YYE€HHUsSI TEMBI, CTYJAEHT o00s3aH
npociyuiaTh JEKIMOHHBIA Marepual. Ilociie u3ydeHus JIEKIMOHHOTO
Marepuana Mo TeMe, CTYJASHT O00s3aH MO3HAKOMUTBCSA C JUTEpPATypou
y4eOHOU M Hay4dHOU, KOTOpas peKOMeH10BaHa rnpemnogaBateneM. [locne
yIIyOJICHHOTO UW3Y4Y€HHs MaTepuaja pPEKOMEHIYeTCs CTyJeHTaM
OTBETUTH HA BOIIPOCHI 10 TEME, KOTOPBIE MOTYT OBITh B TECTOBOM (popme
WM B BUJIE HEOOJBIINX BOMPOCOB, OTOOpa)karoIUx CyTh Bompoca. B
NAHHBIX METOAMYECKHX YKa3aHUSX MPUBEACHBI JOMOJHHUTEIbHBIE
CBelIeHUs 0 (pepMEeHTaX, JaHa UX KpaTKas XapaKTepUCTUKA, YTO CITYKHUT
JIOTIOJITHEHHUEM K JICKIIMOHHOMY Marepuany. [ 3akpernsieHus 3HaHun
IpU M3YYECHHHU TEMBbI MPUBEJECHBI TECTOBBIE 3aJaHUs, IO3BOJISIOIINE
MPOBEPUTH YCBOCHHE U3JI0KEHHOTO MaTepurala.



KPATKHME TEOPETUYECKHUE CBEJAEHUSA

Depmenmopi — OSITKOBBIE KaTAIM3aTOPhl OMOXMMHYECKUXPEAKIIHH,
HEOOXOJUMBIE NJIs KU3HEACITEIHHOCTH opraHusma. I3BecTHO 0KO0JI0
2400 ¢depmenTOB, C MOMOIIBI0 KOTOPBIX ocymiecTBisieTcs no 2000
Pa3sHOOOpa3HBIX OMOJIOTHYECKUX PEAKITUH.

depMeHTHI JACNSIT Ha TPOCThIE W CIOXHBIE. [Ipocmbie
(epmenmubl UMEIOT TOJBKO OeKoBYI0 npupony. Cuoowchsie gepmermol
COCTOAT M3 Oenka U KoepMeHTa (BUTAaMHUHBI, HYKJICOTHIbI, HOHBI
METaJIOB), CBSI3AHHOTO C OEJNKOM KOBAJCHTHOM WJIM HEKOBaJECHTHOMN
cs3amu. KodepmeHnT B mporecce OMOXMMHUYECKON PpeaKIuu
usmensiercs (HAJI" —— HAJI'H, ®A]I ——=DA]Jl-Hy).

broxuMmudeckue peakuu U GepMeHTHI KIIacCU(PUITUPYIOT Ha
6 kiaccoB, KaXIbld M3 KOTOPHIX pa3OUT Ha moiakiacchl. Ha3panue
(hepMEHTOB CKJIaJbIBACTCS U3 HAa3BaHUS cyOcTpaTa ¢ J0OaBICHUEM THIIA
KaTIM3UPYIOIIEH peakiini 1 OKaHIMBAeTCs Ha — a3d.
a) Oxkcuoopedykmas3svl KaTaJIM3UPYIOT OKHCJIUTEIIbHO-
BOCCTAHOBHTEIIBHBIC PEAKIIMH C YJ4aCTHEM JABYX cyOcTpaToB. Hampumep,
OKHCJIEHWE MOJIOYHOW KHCJIOTHl B THUPOBHUHOTPAIHYIO TMPOXOJIUT C
yuactueM okcuaopenykrassl (HALY);
0) mpancghepazvl - hepMEeHTHI, KaTATU3UPYIOIINE TIEPEHOC ATKUIBHBIX,
allWIbHBIX, albJICTUHBIX, KETOHHBIX TPYyMHI, a TakXke TPy,
coaepxamux cepy, ¢pocdop. Tak, aMIMpoBaHUE XOJHWHA MPOTEKAET C
ydacTueM TpaHcdepassl ¢ MOTYyUYEHUEM alleTUIIXOINHA;
B) eudponazvl —  (PEepMEHTBI,  KaTaJU3UPYIOUIUE  THUIPOJIU3
CIIO)KHOX(UPHBIX, OA(PUPHBIX, TMENTUAHBIX, TJIMKO3UJIHBIX CBs3EH
(ruaposin3 in VIVO )KUpOB, OCITKOB, YTIICBOIOB);
T) ua3vl, IPUHUMAIOT y4acTUe B 00pa30BaHUU JIBOMHBIX CBSI3EH U
peaKIuii MPUCOSTUHEHUS K HUM, a TaK)K€ B OMOXMMUYECKUX PEaKIHIX,
B KOTOPBIX MPOUCXOJIUT OTIIEIJICHUE aTOMOB WJIM TPYII aTOMOB IO
HETUIAPOJUTHYSCKOMY  MeXaHu3My. Hampumep, npeBpaIicHue
riautepuH-1-docdara B ruIpOKCHUAIICTOH U TJIUIIEPUHOBBIN allbJICTHI;
1) uzomepasvl — HEPMEHTHI, KaTATU3UPYIOIINE B3aUMOIIPEBPAICHUS
ONTHYECKUX, TEOMETPUUYECKUX M KOH(MUTYpaAIMOHHBIX H30MEPOB
(mpeBpaleHue mpauc-peTUHANSA B yuC-PETUHAIID);
€) Jueasvl KaTaau3upyloT COCIUHEHHE 2-X MOJIEKYJI, COMPSHKEHHOE C
pazpeiBoM mupodocdatHoit cBszu AT® win mogoOHOTO COSTUHEHUS




(rmytamuHOBast kucioTa ¢ yuactreM HAJI' ipeBparaetcst B IJTyTaMUH).
CrnenupuaHoCTh SIBIIIETCS Ba)KHOU 0COOEHHOCTBIO
dbepmenra. Cneyuguunocms — CBOMCTBO (epMEHTa CEISKTUBHO
BBIOMpaTh U3 MHOTHUX CYOCTpaTOB OJWH WJIM HECKOJIBKO OJM3KUX IO
xumuueckol mpupose. Eciu gepmMeHT kaTanu3upyeT TOJBKO OJIUH
cyocTpaT, OJIHYy CeU(PUIECKYIO PEAKIHIO, TO TOBOPAT 00 abContomHOl
cneyuguunocmu. Ecnu pepMeHT AeHCTBYET Ha psJl OJIM3KUXCYOCTPaTOB,
UMEIOIINX CXOXKEE CTPOCHHE, TO TOBOPAT 00 aOCONOMHOU 2PYNNO6OoU
cneyuguunocmu (amMuiaaza JIETKO pacIIeIUIsieT KpaxMal, HO He
pacmeruisier caxap). OmuocumenvHas 2pynnosas CneyupuuHoCmy
NpOSIBISICTCS B TOM Ciydae, Korja (GepMeHT crneruduyueH K THILY
XUMHUYECKOW CBS3U M JIOIyCKAeT 3aMeHy cyOcTpara (IEeTCUH, TPUIICHH
TUAPOJIUZUPYIOT  TIENTUIHBIE  CBSA3W; OCTepa3a  TUIPOIU3UPYET
CJI0’)KHOA(UPHBIE CBSI3U B JKUPAX).
depMeHT, TeUCTBYIOMINNA TOJIBKO Ha OJWH W3 IPOCTPAHCTBEHHBIX
U30MEPOB, 00MamaeT cmepeoxumuyeckou cneyuguunocmoio (yuc-,
MpaHCc-U30MeEPHI).

depMeHTH  001a1aI0T KAaTAJIMTUYECKON aKTUBHOCTHIO B
npeaenax 10-50 °C (puc.la). C moBblllIeHHEM TeMIIEpaTyphl IIpU
(epMEHTATUBHBIX PEAKIUAX KaTaJUTHYECKas aKTUBHOCTh (epmeHTa
yBEIUYUBACTC W JIOCTUTAeT MaKCHMyMa IIpH  ONTHMAaJIbHOU
temrieparype (36,6° — HopMagbHOE (DHU3HOJOTHYECKOE COCTOSHHUEC
YeJIoBEKa), a B JAJbHEHIIEM YyMEHBIIAETCA, YTO OOYCJIOBIECHO
neHaTypaluei OeJKOB. Y CTaHOBJIEHO, YTO CKOPOCTh (DEpMEHTATHUBHOM
peaKIMu HaMHOTO HIDKE IO CPaBHEHHMIO CO CKOPOCTHIO JIEHATypaIluu
oenka, u mpu T > 50 °C oHM neHATYpUPYIOT HEOOPATUMO.

OnTtuMyM  (EepMEHTATUBHOM AaKTUBHOCTH B OpraHU3MeE
yesroBeka pacnojiokeH B npeaenax (5,0 — 9,0) pH. HekoroprieepMeHTHI
AKTUBHBI U TIpU JIpyrux 3HadeHusx pH. Tak, nencuH, rupoanu3yromnin
NeNTUAHBIC CBA3U B JKelyake, aktuBeH npu pH 1,5- 2,0, a oprunasa,
TUAPOIU3YIONIAsl TENTHUIHBIC CBS3W B JBCHAAIATHIICPCTHOM KHIIIKE,
aktuBHa nipu pH 9,5-9,9. N3menenne pH cpenbl MOXKET MPUBOAUTH K
neHatypaiuu (GepMeHTa U U3MEHEHHMIO BEJIMYMHBI 3aps/ia MOJEKYJIbI
dbepMeHTa, YTO XapaKTepuU3yeTCs M3BMEHEHUEM CTPYKTYpbl (epMmeHTa
WIM U3MEHEHUEM 3apsiia



(GYHKIIMOHAIBHBIX TPYTII, MPUHUMAIOIIUX YYacTHE B KaTaauzecyocTpara
(puc.10).

DepMEeHTaTUBHBIN KaTajiu3 WUrpaeTr OOJIbIIIOE 3HAYEHUE B
KUBHENIEITENbHOCTU YenoBeKka. DepMEHTHI YCKOPSIOT OMOXMMHUYECKHE
peakuun B 10%-10° pa3, m Kak yXke TOBOPHIOCH, OOJIANAIOT
crieliUIHOCTHIO K CyOCTpaTy.

Depm. 4 Depm. 4
aKT.,% aKT.,%
AN
TOHT T 5,0 9,0 pH
a §
Puc. 1. Brusnue paznuunvix ¢pakmopoe Ha ckopocms (hepmeHmamueHo
peakyuu:

a) enusiHue memnepamypul, 6) enuanue pH cpeowi

IlepBast mojenp kaTanuTuueckoil peakiuu (Pumep, 1890 r.)
omucajia B3aUMOJICHCTBHE cyOcTpatra W (EepMEeHTa MO aHAJIOTUU K
CUCTEME “‘KIIFOY — 3aMOK’, NPU OTOM ‘‘3aMKOM’ SIBJISIETCS TBEpAAs
CTPYKTypa aKTHUBHOTO IeHTpa. Kaxaplii ¢depMEeHT B TpPEeXMEPHOM
CTPYKTYpE HMMEET IyCTOThI, B KOTOphIE BXOAMUT cyOctpar. IlycTOTHI
HA3BIBAIOT AKTUBHBIM IIEHTPOM (pepMeHTa, TIPU STOM B HEM pa3MeEIICHBI
OOKOBBIE II€MM AMHUHOKHUCIIOT, MPOBOASIIME peakiuu. B CI0XKHBIX
OenKax JaHHyH (QYHKIUMIO BBIMOIHAIOT KodepMeHThl. KoinuecTBo
AKTUBHBIX IIEHTPOB B (DepMEHTE OTPAHUYEHO.

[loznHee Obula  MpeIOKEHA  MOJEIh  MHAYIHMPOBAHHOTO
coorBercTBusa (Kommianm), B OCHOBE KOTOpPOM JIEKUT THOKOCTH
aKTUBHOTO IIeHTpa pepmMeHTa (MoJielb “pyka — nepyaTka’).

He3aBucumo OT MpeIo:KEHHOTO MEXaHW3Ma B KATAIMTHYECKOM
NEUCTBUM (pepMEHTA JOJKHO COOIIOAAThCS:

— BO3MOXHOCTh OJIHOBPEMEHHON aTaku Ha MOJEKyJly cyoOcTpara
IrPYNIUPOBOK AKTUBHOTO LIEHTPA;



— 00pa3oBaHNe BPEMEHHBIX KOBAJEHTHBIX CBS3EeH MEXIy CyOCTpaToM U
AKTUBHBIM IEHTPOM (epMEHTa C JaJbHEHIIUM MepepacipeeieHuEM
3JICKTPOHHOM MJIOTHOCTH;
— COOTBETCTBHE NPOCTPAHCTBEHHOW CTPYKTYpbl AKTHUBHOI'O LIEHTPA
dbepMmeHTa CTpyKType cyocTpara.

Muxasnuc u Menten (1913 r.) npeacraBuiu QpepMeHTATUBHYIO
PEAKIUIO B BUJE CXEMBI:

K 2
EnZ S - E‘nZS E‘nZ £ P

%,

rae Enz — dpepment; S — cyoctpart; [Enz S] — pepMeHTHO-CyOCTpaTHBIM
KOMIUIEKC (KoMIUTeke Muxasnuca-MeHTEH);

N

kis ki, k, — KOHCTAHTBI CKOPOCTEH MPSIMON 1 0OpPaTHOM peaKInid.

JlumMuTUpyIOLIEN CTaAuEN ABISAETCS MPOLIECC paciiaza KOMIUIEKCA
Muxasnuca-MeHTeH 10 TPOAYKTOB PEaKLIUU.

KuHetnueckoe ypaBHEHHME I paccue€Ta HAYAIBHOW CKOPOCTH
dbepmenTaTUBHON peaknuu (®,) B 3aBUCHMOCTH OT KOHIICHTPAIUH
cyoctparta ([S] — koHIIeHTpanus cydcTpara B MOMEHT BpeMeHH; [S]o
— HavajbHas KoOHIEHTpamus cyoctpata) u ¢epmenta ([Enz]lo —
HavajibHasi KOHIIEHTpalus epMeHTa):

° Ky +[S]

rae Ko — umcio o0opoToB (epMeHTa, IOKa3bIBAIOIIEE KOJUICCTBO
MOJIEKYJl cyOcTpata B MOpPOJAYKTE IpPH YCIOBHUHU, YTO BeCh (HEPMEHT
npeJjcTaBieH B Bujie (EpMEHTHO-CyOCTpaTHOro Komruiekca; Ky —
KOHCTaHTa Muxasnuca-MeHTeH.

Y cTaHOBIEHO, YTO HaYajabHas CKOPOCTh (hepMEHTAaTHBHOM
peaKkiuy MpsAMO MPOIMOPIMOHATIbHA KOHIIEHTpaluu ¢epMeHTa (puc.2a)
OMUCHIBACTCS 3aBUCUMOCTbIO

®o = K[Enz].

VYBenuyeHrue  KOHLEHTpAIUuM CyOcTpata MPUBOJUT K

YBEIIMUYECHUIO CKOPOCTH (PEPMEHTATUBHOM PEAKIHMHU JI0 TOTO BPEMEHU



MOKa HE MPOU3OMJIET HACHIIIEHHE AaKTUBHBIX IIEHTPOB (epMeHTa
cyOCcTpaToM, U CKOPOCTh OyIeT MakcuMalibHOU (puc.20). KoHnieHTpanus
cyOcTpata, TMpU KOTOPOM CKOPOCTh (PEpMEHTATUBHOM peakIuu
COCTaBIIICT  IIOJIOBUHY  MakKCHUMallbHOH  (Wmax/2)  Ha3pIBaeTcs
koncmaumou Muxadsnuca-Menmen. Jlo Touku A puc. 20 CKOpPOCThb
(dbepMEHTaTUBHON  peakiuu  MPOMOPLHOHAIBLHA KOHLICHTpaluu
cybcrtpara ®, = K[S].

(Do (00

Mmax

A

max

2

(Q)

[
»

[Enz] Km [S]
a 0

v

Puc. 2. 3asucumocmo nauanvHoti ckopocmu peaxyuu om
KoHyeumpayuu ¢hepmenma (a) u cyocmpama (6)

Axmusayus u uneubuposanue gpepmenmos. epMeHTh MOTYT OBBIIIATh
(moHMkaTh) PEPMEHTATUBHYIO AKTUBHOCTH MOJ| JEHCTBHEM HEKOTOPBIX
BELIECTB.

Axmusamopul — BEIIECTBA, YBEJIMYMBAIONINE (DEPMEHTATUBHYIO
aKTUBHOCTb WJIU TIEpeBOIsAIINE (PEPMEHTHI U3 HEAKTUBHOT'O COCTOSIHUS B
aktuBHoe. K HuM otHOCAT noHsl Metayuios (K*, Na*, Ca*, Mg*? u ap.);
kuciaora HCl mist akTvBamuu IercHHA; OpPraHWYECKHE COCIUHCHUS
Pa3TUYHOTO XUMUYECKOTO CTPOCHHUHL.

[ToHmxeHne CKOPOCTU (PEPMEHTATUBHOM PEAKIUU MPOXOAUT MPU
nobGaBieHUU uHeuOumopog. WHrUOUTOPHI, KOTOpPBHIE YMEHBIIAIOT
aKTUBHOCTh ()EPMEHTOB, B pe3yJbTaTe€ B3aUMOJCHCTBUS C TEMH XK€
aAKTUBHBIMU IIEHTPAMH, YTO U CyOCTpaT, Ha3bIBAIOT KOHKYPEHMHbLIMU.
JeticTBue cynbhaHUIaMHUIHBIX MTPENapaToB OCHOBAHO HA KOHKYPEHTHOU

peakimn N-HaN-CgHs-SO2,NHR 1 oi-aMuHOKHCITOTOH,



YTO MPEMSATCTBYET 00pa3oBaHUIO (POJMEBON KHUCIOTHI (BuTamuH Bc), B
pe3yJibTaTe Yero YrHeTaeTcs poCcT OaKTepHil.

NHruOuTophl, yMEHBIIAIONIME AKTUBHOCTH  (PEPMEHTOB, B
pe3yibTaTte CBS3bIBaHUS HHTHOUTOpPAa C (PEPMEHTOM, HO HE IO TEM
(GYHKIMOHAIBHBIM ~ TpPyIIaM, € KOTOPBIMHU pearupyer cyoOcTpar,
HA3bIBAIOTCA  HekoHKypeHmHbvimu. HeoOpatumoe  UHruOUpoOBaHUE
HaOMIOMACTCA TP OTPABJICHUAX: MECTUIUIAMHU, HOHAMU TSKEIIBIX
METaJIIIOB, 00E€BBIX OTPABIISAIONIMX BEUIECTB (3apuH, 30MaH). B mocnennee
BpeMsl YBEJIMYUBACTCSA HKOJOrMYEecKass Harpyska. ITO OOYCIOBJICHO
neMorpadu4eckuM B3phIBOM B MOCJIEAHEE CTOJETUE, KOTOPBIA TpeOyeT
pa3BUTHS  TMPOMBIIIJICHHOCTH W MOBBIIIEHHUS  YPOKANHOCTH
CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYp. s coxpaHeHus yposkas MIHMPOKO
OpUMEHSIIOT — mecTunuabl.  OCOOCHHO  BpPEAHBI  MHCEKTHUIIUIBI,
ABJSAIOIIAECS SlaMHU, JCHUCTBYIOIIMMM Ha KOMAapoOB W  JIOJCH.
dochopopraHnvecKue WHCEKTUIIU/IBI UHTUOUPYIOT bepmeHT
aleTWIIXOJMHACTEepa3y, MPH HSTOM HapyllaeTcs Mepejgadya HEPBHBIX
VUMITYJIbCOB U HACTYIIAET CMEPTb.

[Ipu neicTBUM OTPABIISIONIMX BEIIECTB, MOCTYMHAOIINX BOPTAaHU3M
U3 OKpYXKalolllew cpeabl, HaOMIOMACTCd YMEHBIIEHUE CKOPOCTH
(hepMEHTAaTUBHON peaKIu. YMEHbBIICHHE CKOPOCTH (DepMEHTATUBHOMN
peaKkiui MOXKET TPOXOAUTh W TP 3HAYUTEIHPHOM TOBBIIICHUU
KOHIIEHTpalluM CcyOcTpaTa, 3a CYET TOTO, YTO OJWH aKTUBHBIM IIEHTP
MOKET CBSI3BIBATH JBE M 00Jiee MOJIEKYJbl cyOcTpaTa ¢o0pa3oBaHHEM
HEAKTUBHOTO COE€AWHEHMs. B pe3ynbraTe H3MEHEHHsS aKTUBHOCTH
(epMEHTOB, B TOM 4YHUCJE 3a CYET ACHCTBUS OKpPYXKAIOIIEH Cpeabl,
BO3HUKAIOT pPa3HOOOpa3Hbie OOJE3HH, KOTOPHIC ITOBOJBHO TSHKEIIO
JeYaTcs.

[TPUMEPBI OTBETOB HA TECTOBBIE 3AZJAHHMA

[Ipumep 1. B kauecTBe pepMeHTa, MPUHUMAIOIIETO YUYaCTHE B TIEPEHOCE
BOJIOPOa 0T buosorndyeckoro goHopa Bogopoaa (BHz) k HAIY, kotopoe
MPOXOJIUT TI0 CJIEAYIOLIEH CXeMe, SBISETCS CICOYIOUM KJace
bepMeHTOB
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a) TuApoiia3; 0) OKCHUIOPEIYyKTa3; B) H30MEpas.

Otser: Jlns BeIOOpa TMPaBHIBLHOTO OTBETAa HEOOXOIUMO BCIIOMHHUTH

KIaccupukauoo (PEepMEHTOB 10 THUINY TMPOXOXKICHHUS PEAKIIH.

Knaccuduuupyior Ha 6 OCHOBHBIX KJIaCCOB (PEPMEHTOB, @ UMEHHO:

a) Okcuoopedykmasul KaTaJu3uPYIOT OKHUCJIUTEILHO-

BOCCTAHOBHTEJIBHBIC PEAKITUHU C YUACTHEM JIBYX CYOCTPATOB;

0) mpancgepazvl - PepMEHTHI, KATAUTU3UPYIOIIUE TIEPEHOC ATKUIbHBIX,

allWIbHBIX, alIBICTUIHBIX, KETOHHBIX TPYyMI, a TakXkKe TPy,

coaepKalux cepy, hocdop;

B) cudponazvl —  (PEPMEHTHI,  KaTaJU3UPYIONIHEC  THIPOJIH3

CIIOKHOA(UPHBIX, dPUPHBIX, TEOTUIHBIX, TIIMKO3UIHBIX CBS3CH;

I') Jua3zel, IPUHUMAIOT ydacThHe B OOpa30BaHUM JBOMHBIX CBS3EH U

peaKkIuil MPUCOSTIMHEHHS K HUM, a TaK)K€ B OMOXUMUYECKUX PEaKIIHIX,

B KOTOPBIX IMPOUCXOJUT OTIICIJICHHEe aTOMOB WJIA TPYII aTOMOB IIO

HETUAPOTUTHICCKOMY MEXaHU3MY;

1) uzomepasvl — (PEPMEHTHI, KaTATU3UPYIOIINE B3aUMOIIPEBpAIICHNUS

ONTUYECKUX, TECOMETPUUYCCKUX U KOH(DUTYPAIIMOHHBIX H30MEPOB;

€) Jueasvl KaTalu3UpPYIOT COSAMHEHHE 2-X MOJICKYJI, COIMPSHKEHHOE C

pa3psiBoM niupodochatHoii cBs3u AT® nmn mogo0HOTO COSTUMHECHUS.
Jlanee, mpoBOAAT aHANIM3 OMOXMMHUYECKON peakinuu. Bo Bpewms

MPOXOKICHUS PEAKIIMM MEHSETCSI CTEIIeHb OKHCIICHHS, TAKUM 00pa3oM

peaKkIusi OTHOCUTCS K OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIM PEAKIUAM U

110 KJ1acCU(pUKAIIIU TaKue peaKunu KATaJIU3UuPYyIOTCS
OKCHJIOPEYKTa3aMHU.

Ortger: 0.

[Ipumep 2. IleHumuMH —  TOPUPOJHOE  COCIMHEHUE,

IpoaynupyemMoe IiecHeBsIM rpuooM Penicillum notatim, npensrcTByer
00pa30BaHUIO CIIMBOK Ha 3aKIIOYUTEIIHFHOM 3Tale CHHTE3a KICTOYHOMN
CTEHKH OaKTepuit



HOO o

N
HsC

0
H G S NH—C_
Y OKa3bIBaeT

a) oOparumoe UWHruoupymromee aectBue Ha  QepMeHTh; 0)
akTUBHUpYyIOIlee  JelictBue Ha  (EepMEeHTh; B)  HEOOpaTUMOe
MHTUOUpYIOIIee NeCTBHE HAa (PEPMEHTHI.

OtBer. depMeHTH MOTYT TOBBIIATH (MOHWXKATH) (DEPMEHTATUBHYIO
AKTUBHOCTH TOJ1 ICICTBUEM HEKOTOPBIX BEIIIECTB.

Axmusamopul — BEIIECTBA, YBEJIMYMBAIOIINE (PEPMEHTATUBHYIO
aKTUBHOCTH WJIU TIepeBOAsIINE (DEPMEHTHI U3 HEAKTUBHOTO COCTOSIHUS B
aKTUBHOE.

[Tonmwxkenue ckopoctd hepMEHTATUBHON pPEaKIUKU MPOXOJIUT IIPHU
N00aBJICHUU UHSUOUMOPOS.

[To ycnoBHIO TECTOBOrO 3aJaHUs TEHULIWUIAH MOPEHsTCTBYET
00pa30BaHUIO CIIMBOK Ha 3aKJIIOYMTEIILHOM 3Tare CUHTE3a KIETOYHOM
OakTepuu U MOATOMY OKa3bIBaeT MHTHOUpyroiee neictue. [loatomy
OTBET 0) aKTUBUPYIOIIIEE JIecTBUE Ha (DePMEHTHI, MOKHO UCKIIFOUUT.

NHrubuTopsl MOTYT OKa3blBaTh OOpaTUMOE M HeEoOpaTUMoe
nericteue Ha QepmeHTl. OOpaTHMblE HWHTHOUTOPHI CBS3BIBAIOTCS
MOCPEJICTBOM CJA0BIX KOBAJIEHTHBIX CBSI3¢M M MOTYT OBITh JIETKO
pa3pylieHbl, MPU 3TOM aKTUBHOCThH (DEpMEHTA BOCCTAaHABIMBACTCS, YTO
HE HaOJodaeTCs MPU JIEUCTBUM MEHULWIJIMHA, KOTOPHIA CBS3BIBACTCS
HEOOpaTUMO  MPOYHBIMU  KOBAJICHTHBIMU  CBSI3SIMH, 3a  CYET
anuiIupoBaHus (epMeHTa TMPHU PACKPHITUM [-JIAKTAMHOTO KOJbLAa, U
OKa3bIBaeT HEOOpATUMOE MHTUOMPYIOIee NeCTBUE HA (DEPMEHTHI.

Otser: B.

TECTOBBIE BOITPOCHI JJII KOHTPOJIAA YCBOEHUA
MATEPHUAIJIA

1.DepMEHThI, KaTalu3UPYIOUIME TEPEHOC aJKWIbHBIX, aAlUWJIbHBIX,
aJbJCTUIHBIX, KETOHHBIX TPYMIM, a TakKXe TPYyMI, COJEepKalluX Cepy,
dbochop Ha3bIBAIOT

a) OKcuaopeayKTasamu; 0) Tpancdepazamu; B) THIPOIa3aMHU.



2. depmeHTH, KaTadW3UPYIOMIME THAPOIU3  CIOXKHOI(PHUPHBIX,
3(UPHBIX, MENTHIHBIX, TTTMKO3UIHBIX CBA3CH SIBIISIOTCS
a) u3oMepazaMi; 0) TMa3zaMu; B) THAPOJIA3aMHU.

3. depMeHTHI, KAaTATM3UPYIOIINE B3aUMOIIPEBPAIICHUS ONTHYCCKUX,
TCOMETPUYECKUX U KOH(PUTYPAITMOHHBIX H30MEPOB HA3BIBAIOT
a) uzomepaszamu; 0) TpaHchepazamu; B) JIMTa3aMHU.

4. depMeHTHl,  KaTaJM3UPYIOIIUE  COCAUHEHHE  2-X  MOJICKYI,
CONPSIKEHHOE ¢ pa3pbiBoM nupodocdaTtHoit cBsizu ATD ununomnoOHOro
COCIMHEHUS SABJISIOTCS

a) nurazamu; 0) TpaHcdepaszaMu; B) H30MEpa3aMHu.

5. OkuciaeHHEe MOJOYHOM KHCJIOTHI B MHUPOBHUHOTPATHYIO MPOXOJUT C
yqacThueM (hepMeHTa
a) TUAPOJIa3bl; 0) OKCHUIOPEIYKTa3hl; B) U30MEPA3Hbl.

6. B kauectBe (depMeHTa, TPUHUMAIOUIETO  yd4acTHE B
NeKapOOKCUIIMPOBAHUN MUPOBUHOTPATHON KHUCIOTHI ¢ OOpa3oBaHUEM

YKCYCHOI'O aJibACTHAA U JTUOKCH A YIIICpOAa4, IIPOTCKAOIICTO 110 CXCMC
+

H
CH;C(0)COOH ——— CH3CHO + CO,
SIBJISICTCS
a) nurasa; 0) u3omepasa; B) JiMasa.

7. B xadectBe (epMeHTa, MPUHUMAIOIIECTO y4acTHE B MPEBpaICHUU
nMpyBaTa B OKcajoaleraT ¢ ydactueMm ajeHo3unTpudocdara (ATD)
SABJISICTCS

a) nnasa; 0) nurasa; B) TpaHcdepasa.

8. KodepmeHnTamMu OKMCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITUH B
OpraHu3Me SIBIISIIOTCS
a) HAI*, AT®; 6) HA/I", ®AJL; B) DA, ATD.

9. IIpu BoccTtanoBienun ®AJ[ oopazyercs coeguHeHre Gopmyibl



2) 6) B)
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10. KodepmeHTaMu OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX pPEAKIUil B
OpraHu3Me SIBIISIIOTCS

a) HAJTY, DAJT; 6) DAL, ATD; B) HAIT", ®AJT - Hyp, ATD.

11. IlpuBeaeHHas popmyia SBISIETCS

NH,
CONH;

\ N \ y
‘ “ </ ‘ )

N =

H o 0 N N
o
H OH OH 5 T

H H H H
OH OR

a) ®AJ-Hy; 6) HAJI'H; B) HAJI*.  B)

12. HeGenkoBbIN KOMIIOHEHT (PepMEHTa Ha3bIBAIOT
a) MPOCTETUYECCKOM IpyIIoi; 0) amodepMeHTOM; B) KOHEPMEHTOM.

13. BpiOepute KOPEepMEHT apoMaTHUYECKOrO psja M3 MNPUBEIACHHIX
dbopmys1 U peakuuii
a) 0)

NH2
H 0] N X
o A 1
3 7
T X O 7

H3C




CH, CHs
HsC . HC
HO ‘0

CHs CHs

14. BrwiObepute kKopepMEHT alu(aTUUECKOro psijaa U3 IPUBEICHHIX
hopmyn

a) 5 0) HO
_ CH CH NH
C\H \O\—/’r 2 2 2
HO
Z CH,0OH N
M
N
H3C N
B) H,N-CH-CH»—CH>—CO-NH-CH-CO-NH-CH>—COOH
| |
COOH CH2SH

15. Bri0epute KOPEpMEHT TeTEPOLMKINUECKOTO psiia U3 MPUBEIACHHSIX

a) 0)

NH;

NH2
T CH
T ey
< LTt
HsC N S CH2CH20H

HO
B) \@\—/’FCHZCHZNHZ

2

16. IlpuBeneHHas peakius Katauupyercs GepMEeHTOM Kjacca



0 (@]

o) CH(OH)CH,OH  [O] Oiz_ CH(OH)CH20H
7N

OH OH H] o O

a) OKCUJOpeayKTa3; 0) 1uas; B) ©30Mepas.

17. IlpuBeacHHas peakius KaTaau3upyercs GepMEeHTOM KJIacCOM

CHO

HO CH,OPOzH
N
HsC ,bepmeHT

COOH COOH _— COOH COOH
| | < |
CH-NH: C=0 CH-NH: C=0
| + | +

CH> CH> CH> CH:

| | | |

CH> COOH COOH CH2

| |
COOH COOH

a) nzoMmepas; 0) Tpancdepas; B) Iuras.

18. IlpuBeneHHas peakius Kataausupyercs GepMeHTOM Kiacca

HAI", depwn.
HOOC-CH,-CH2 CH-COOH ~ <—2HOOC-CH,-CHz-C-COOH
| ~HAJIH [
NH; —H* o)

a) ruzposnas; 0) OKCHAOPEIyKTa3; B) H30MEPas.

19. Moryr Wi HET BBICTYNAaTh B KayeCcTBE KO(PEPMEHTOB HOHBI
MeTauioB, HanpumMep Ca*?
a) MOTyT; 0) HE MOTYT; B) HE 3HAIO.

20. CBolicTBO (hepMEHTa CEJIEKTUBHO BHIOMPATh U3 MHOTUX CyOCTpaTOB
OJIUH UJIM HECKOJIBKO OJIM3KUX MO XUMHUYECKON PUPO/IEC HA3hIBAIOT

a) OTHOCUTEJIbHOM IpyNIOBON CEJIEKTUBHOCTHIO; 0) CTEPEOXUMHUYECKOM
crelM(pUIHOCTHIO; B) CEHIM(PUIHOCTHIO.



21. Ecou dbepMeHT necTByeT Ha psij OJU3KUX CyOCTpaTOB, MMEIOIINX
CX0Kee CTPOCHHUE, TO TOBOPST 00

a) aOcomoTHOM TrpynmoBod crenu@uuHocTH; ©) aOCOJIOTHOM
CenMUIHOCTH; B) OTHOCUTEILHOU IPYMIIOBON CIIEITU(UIHOCTH.

22. @epMeHT, NEUCTBYIOLIUN TOJBKO HA OJWH U3 IPOCTPAHCTBEHHBIX
HU30MEPOB, 00JIaTaeT

a)  CTepeoXMMHUYECKOoW  cneuupuyHOCThIO;  0)  aOCONIOTHOU
cre(pUIHOCTHIO; B) OTHOCUTENIBHOM IPYNIOBOM CIIEHU(UIHOCTHIO.

23. OTHOCHTENIbHAS TPYIIIOBas CHEHU(PUIHOCTH IPOSIBISAETCS B TOM
ciydae

a) ecnu (EepMEHT NEHCTBYET Ha pAl OJM3KUX CyOCTpaToOB, MMEIOIIUX
CXOXKee cTpoeHue; 0) eciau (epMeHT KaTaJau3upyeT TOJIBKO OJIUH
cyocTpar, OJHY CIeHUu(PUYECKyl0 peakiuioo; B) ecilu (QepMeHT
crienM(puveH K TUITY XUMHUYECKOM CBSI3U M JIOTIYCKaeT 3aMeHy cyOcTpara.

24. IlpuBeIEcHHOE yPAaBHEHUE ONUCHIBAET
k) T
E, + S «—= E,;S — E, + P
T,
a) cxemy Muxasnuca; 0) KHUHETHUTHYECKOE ypaBHEHHE Muxasnuca-
MeHTeH; B) KHHETHYECKOE ypaBHeHHEe Muxasiuca.

25. IIpuBeaeHHOE YPABHEHUE CIIYKUT IS OIIPEIECIICHUS

o = KelErz LISL,
o K, +[S]
a) CKOPOCTU peakinu; 0) HavYaJIbHOM CKOPOCTU PEAKIIMH; B) KOHEUHOU
CKOPOCTH PEaKLIUH.

26. TloHmkeHue CKOpOCTH (PEPMEHTATUBHOM PEAKIIMHM IPOXOAUT IPHU
no0aBIeHUN
a) KoakTopoB; 0) K0hepMEHTOB; B) HHTUOUTOPOB.



27. HeoOpaTtrumoe HHrMOMpoOBaHUE HAOIIOJAETCS
a) MPU OTPABIICHUSX MOHAMH TSIKEJIBIX METAIIJIOB; 0) MPU MPUMEHEHUHU
cyJib(haHMJIAMUIHBIX TIPENAapaToB; B) HE 3HAIO.

OTBeTHI
10; 2B; 3a; 4a; 50; 6B; 70; 80; 90; 10a; 118; 120; 13B; 14B; 1506; 16a;
176; 180; 19a; 208B; 21a; 22a; 23B; 240; 250; 26B; 27a.
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