Ypok xumum B 10 knacce
eCTECTBEHHOHAYYHOro Nnpodunis
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®epmeHmMebI - 3TO BENKOBbLIE BELLECTBA, UrpatoLme o4eHb
Ba)XKHYIO PONnb B Pa3nuUyHbiX OMOXMMMYECKMX NMpoLeccax
B OpraHm3me.

OHU HeobXxoanMbl ANSA nepesapuBaHNA NULLIEBbIX
NPOAYKTOB, CTUMYNALUN OEATENBHOCTU FONTOBHOIO
MO3ra, NpoLIeCCoB aHeproobecrneyeHns KneTok,
BOCCTaAHOBINEHUS OPraHoB N TKaHeMN.

OyHKLMA Kaxxgoro n3 GepMeHTOB YHUKAIbHA, T.€. KaXabl
hbepMEHT aKTUBMU3UPYET TOSNbKO OAUH BUOXMMUYECKNIA

npoLiecc.

B cBS13K C 3TUM B OpraHn3mMe CyLLeCTBYET OFPOMHOE
KONMYEeCTBO SH3UMOS.




B 3aBMCMMOCTU OT TOro, Kakme BMObl peakunn opraHnama
KaTanusnpyoT oepMeHTbl, OHU BbINOMHAKT pasfinyHble

doyHKLUMN.

Yale Bcero nx nogpasgensatoT Ha ABe OCHOBHbIE TPynnbl:
nuLeBapuTernbHble 1 MeTabonnyeckue.

[TnieBapuTenbHble PepMeHTbI BbIAENATCA B XXenyago4Ho-
KMLLEYHOM TpaKTe, pa3pyLuaoT nuTaTtenbHble BELLECTBa,
cnocobcTBys nx abcopobumm B CUCTEMHBIN KPOBOTOK.

MeTabonuyeckne depMeHTbl KatanmanpyoT
BUOXMMMYECKME NPOLIECCHI BHYTPU KNETOK.




I'Imu_teBapManb

PasnnyaloT Tpu OCHOBHbLIE KaTeropmm Takmx qoepMeHTOB:
amMunasa, nporeasbl, nuna3sa.

AmMusasa paclennser yrneBoabl U HAXOOUTCS B CIIOHE,
NaHKpeaTUYeCKOM CEKpeTe U B COAEPKUMOM KULLEYHMKA.
PasnuyHble BUObl aMmunasbl pacLLennaoT pasnnyHbie
caxapa.

[IpoTeasbl, HaxoasLWMECSs B XeSyado4HOM COKe,
NaHKpeaTU4eCKOM CEKPETE U B COOAEPXKUMOM KULLEYHUKA,
nomoratoT nepesapuBaTb OesiKum.

Jlunasa, Haxoasuwlasacs B XXenyao4HOM COKe U
NnaHKpeaTU4eCKOM CEKpeTe, paclLuennsaeT XuUpbil.




HekoTopble BUAbI NULLEBLIX NPOAYKTOB coaepXkaT
doepMeHThI.

K coxxaneHnto, depMeHTbl O4EHb YYBCTBUTENbHbI K
BbICOKOM TeMrepaType 1 Nerko paspyLuaroTcs npm
HarpeBaHuN.

[nsa Toro 4To6bl OpraHn3m Nony4nn oNONHUTENBHOE
KONn4ecTBO (PePMEHTOB, CrieayeT Un ecTb NPOAYKThI,
cogepXxallue nx, B CbiIpoM BUAE U NPUHUMATb
brnonornyeckn akTMBHbIE NULLIEEBbIE 0DABKU C TAKUMU
doepmMeHTamMu.

depmeHTamu 6oraTtbl NPOAYKTbI PACTUTENBHOIO
NPOUCXOXOEHUSA: aBOKaa0, Nanans, aHaHachl, 6baHaHbl,
MaHro, POCTKM.




llpoTeonutuyec

[TIpoTeonUTUYEeCKNMMN dpepmMeHTaMn ABRAKTCS MercuH,
MpUricUH, PeHHUH, naHkpeamuH U XUMOMmpUrcuH.

[ToMnMO ynydleHUa nueBapeHnd, 3T PepMeHTbI
OKa3blBalOT NpOTMBOBOCNANIUTENIbHOE OAENCTBUE.

[MaHKpeaTuUH NCNonb3yT Npu doepMeHTHOU
HeOOoCTaTOYHOCTU No4XKeNnya4ovYHOW XKeneabl,
MYKOBUCLMO03€e, HApYyLUEHUAX NULEeBapeHns, nmuieBou
anneprum, ayToMMMYHHbIX 3aboneBaHuUAX, BUPYCHbIX
MHJEKUUAX N CMOPTUBHBLIX TpaBMax.

depMeHThI BbINycKaloTcs B TabneTkax, kancynax, B Buge
nopoLuka u xunagkoctn. OHK npoaatoTcst B KOMOUHaLnm
U rno oTaernbHOCTMW.




[1na nony4veHna xopolwlero addeKkta nyylle NpMMeHsaTb
doopmMynbl, cogepaline Bce OCHOBHbIE PEPMEHTDI -
amMunasbl, Npoteasbl, nMnassbl.

OObI4YHO nuLeBapuUTenbHble EPMEHTbI MPUHUMAKOT OOCE
ebl, HO ecnu Bbl €AuTe NPOoayKThl, NpoLleaLmne
TEXHOJTOrMYecKyto 00paboTKy UnNu n3amMernbYeHHbIe, TO BO
BpeMs efpbl.

Bce npenapartbl, coaepxalime doepMeHTbl, crieayet
XpaHUTb B NpOXSiagHOM MeEcCTe.
TabneTkn n XNOKocTn B XONoaunbHUKE, a NOPOLLOK U

KaI'ICiJ'IbI - B CiXOM I'IEOXJ'IaﬁHOM MECTE.




CBOUCT

1. BaXKHEWLLMM CBONCTBOM cbepmeHTOB ABNAETCH
npeumMyLlecTBeHHOe TevyeHne OOHOU U3 HECKOMbKNX
TEOpPETNYECKM BO3MOXHLIX peakuun. B 3aBucnmocTtin ot
YyCrnoBui pepMeHTbl CNOCODOHLI KaTanmampoBaTb Kak NPsMYIo
Tak 1 00paTHyto peakumio. 3To CBOUCTBO DEPMEHTOB UMEET
bonbLUOE NPakTUYeCcKoe 3Ha4YeHme.

2. [pyroe BaxxHeuLlee CBONCTBO (PEPMEHTOB -
TepMOonNabunbHOCTb, T. €. BbICOKad YyBCTBUTENLHOCTb K
N3MEHEeHNsM TemMmnepaTtypbl. Tak Kak epMeHTbI SBNAITCS
benkamu, To Ans 0onbWMHCTBA U3 HUX TeMMNepaTypa CBbILlE
70 C npuBoguT K geHartypaumm u notepe aktuBHoCcTU. [pu
yBenuyeHun temnepatypbl 4o 10 C peakuus yckopdaeTcs B
2-3 pasa, a npu Temneparypax 6nmaknx k 0 C ckopocCTb
depMeHTaTUBHLIX peakuun 3amenndercs 4o MUHUMYMa.




CBovcTBa g

3. Cnegyrowinm BaXkHbIM CBOUCTBOM HABMSAETCA TO, YTO
depMEHTbI HAXOO4ATCA B TKAHAX U KIeTKax B HEAKTUBHOW
dopme (npodrepmeHTe).

Knaccu4yeckumu ero npumepamu ABnarTCS HeakTUBHbIE
doopmbl nencuHa mn TpuncuHa. CylecreoBaHne
HeaKTMBHbIX OpM pepMEHTOB UMEET BOosibLLoE
buonormnyeckoe 3HadeHue. Ecnum Obl nencuH
BblpabartkiBarca cpasy B akTmBHou dpopme, TO NMencuH
"nepeBapunBan” CTeHKYy Xenyaka, T. €. XXenyaook
"nepeBapuBan” cam cebs.




Knaccuduka

Ha MexagyHapogHoM BMoXuMmnyeckomMm cbesae obino
NPUHATO, YTO PEPMEHTHLI AOIMKHbI KnaccnduumnpoBaTbCH
Nno TUNy peakumun, kKatannsnpyemom nMmu.

B Ha3BaHuM pepmeHTa 0b6a3aTenbHO NPUCYTCTBYET
Ha3BaHue cybcTpaTa, T. €. TOro COEANHEHUA, HAa KOTOPOE
BO3OENCTBYET AaHHbLIN PEPMEHT, N OKOHYaHUe -a3a.
(AprvuHasa KkatanusupyeT rugponuns aprmHuHa n 1.4.)

[To aTomMmy npuHUmMny Bce PepMeEHTbI ObINK pasgeneHbl Ha 6
npmnaHakoB. 1.0kcuaopeaykrasbl - PEePMEHTHI,
KaTanusnpytowne oOKMCNNTENbHO-BOCCTAHOBUTENbHbIE
peakumun, HanpmmMmep kartanasa: 2H202-->02+2H20




Knaccudouka

1.0Kkcupopenykrassl - PepMeHTbI, Katanmanpytowimne
OKUCITUTESNIbHO-BOCCTAHOBUTENbHbIE PeaKLnn, Harnpumep
kaTanasa:. 2 H202--> 02+ 2 H20

2.TpaHcdepasbl - PepPMEHTLI, KaTanuanpyrLime nepeHoc
aTOMOB UNKW paguKarnos.

3.['vaponasbl - PepMeHTbl, paspbliBatoLLne
BHYTPUMOIEKYNSPHbIE CBA3N NyTEM NPUCOEAUNHEHUSA
MOJSIEKYN BOAbI, Hanpumep ocarasa:

OH
/
* R-0-P=0 + H20 --> ROH + H3PO4

\
OH




Knaccudukal

4. Jlnasbl - pepMeHThl, oTWwennawme oT cybcrtpara Ty

N MHyto rpynny 6e3 npucoeanHeHns Boabl,
HErMOPONUTUYECKUM NYTEM.

« Hanpumep: oTwienneHne kapboKCUnbLHOW rpynnbl

aekapbokcmnnasomn:
O O
// |
CH3-C-C --->C0O2+CHs3-C
|\ \
O OH H
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5.13omepasbl - pepMeHTbI, KaTanuanpytowine
npesBpaLlleHne ogHoro nsomepa B ApYyrou:

[MIOKO30-6-dpocdaT --> rnokKo3o-1-gpocdar

6.CuHTETa3bl - PEPMEHTHI, KaTanu3npyrLme peakymm
CUHTE3A.




[IpuMeHeHUne

* OepMEeHTbI NOyYUnm LWNPoKoe NpUMeEHEHNE B NErKOW,
NULLEBON N XMMNUYECKOW MPOMbILLUIIEHHOCTHU, a TakkKe B
MeOMLMHCKOW NpaKTUKe.

— B nuuweBson npoMbILLNEHHOCTN PEPMEHTHI
NCNONb3YOT NPU NPUroToBIEHNN BEe3arnkoronbHbIX
HaNUTKOB, CbIPOB, KOHCEPBOB, Korbac, KOM4YeHOCTEWN.

— B xxmBoTHOBOACTBE PEPMEHTHLI NCMOMbL3YIOT NPU
NPUroTOBNEHNN KOPMOB.

— ®epMeHTbl UCNOMNb3YHT NPU N3rOTOBNEHUN
doTomMaTepuaros.

— ®epMeHThl NCNoNb3YHOT Npu 0bpaboTke oBca U
KOHOMNM.




[IpuMeHeHUne

— (DepMeHTbI NCNOJb3yOT AJ14 CMArYeHUA KOXXKU B
KOXXeBEHHOW NPOMbILLUINEHHOCTMN.

— ®epMeHTbl BXOOAT B COCTaB CTUpParibHbIX MOPOLLKOB,
3yOHbIX Mact.

— B mMeanuuHe doepMeHThbl UMET AnarHoCTu4yeckoe
3HayeHune — onpeneneHmne oTaenbHbIX PEPMEHTOB B
KNeTke NoMoraeT pacrno3HaBaHUio Npupoabl
3aborneBaHus (HaNnpMMep BMPYCHbIN renatuT — o
aKTUBHOCTU oepMeHTa B Nfia3mMe KpoBU) nx
MCMoNb3YyOT AN 3aMeLlleHnda HegocTaloLero
doepMeHTa B opraHnsme.




PezayrnssmopHyro PyHKLNIO BbINOSHAT OENKN-FTOPMOHBI.
FOpMOHBI - BMONOrNYeCcKN akTUBHbIE BELLECTBA, KOTOPbIE
OKa3bIBaOT BNUsiHNe Ha oOMeH BellecTB. MHOrme ropmoHbl
ABNAOTCA 6enkamu, nonunenTuaaMmn Unn oTAeNbHbIMA

dMWUHOKUCI10TaMMW.

OnHnm 13 Hanbonee N3BecTHbIX OENKOB-rOPMOHOB ABMNSETCS
MHCYNUWH. OTOT NPOCTON B6ENoK COCTOUT TOMbKO M3
aMUHOKUCIOT.

DyHKUMOHaNbHas ponb MHCYNMHa MHoronnaHosa. OH
CHWXXAaET coaepXaHne caxapa B KpOBU, CNOCObOCTBYET
CUHTE3Y IMIMKOreHa B NeYEHU 1 Mbllluax, yBennyumsaeT
obpa3oBaHNE XNPOB U3 YINEBOOOB, BMMAET HA OOMEH
doocdopa, oborawiaeTt KNeTkn Karmem.







OOHUM 13 BaXXHbIX N MHTEPECHbLIX B XMMNYECKOM
OTHOLLEHNN FOPMOHOB dABfideTcsa Ba3sonpeccuH. OH
nogasndeT mo4yeobpasoBaHMe U NOBLILLIAET KPOBAHOE
nasneHne. BasonpeccuH - 3To okTanenTtma
LIMKITMYECKOro CTPOoeHnsi ¢ 6BOKOBOWM LIENbIO.
PerynsatopHyto oyHKUNIO BbIMOSTHAKT U 6enku,
cogepkalimeca B LUMTOBUOHOMN XKerease -
TUPEOrnoodyrnHbI, MOSEKYNApHas Macca KOTOpPbIX
okosio 600000.

OTn B6enku cogepxart B CBOEM cocTase nof. [pu
Heoopa3BUTUM Xeresbl HapyLllaeTcs 0OMeH BELLIECTB.




Mot AMra 13
NHOWUNCKOro ropoaa
Harnyp asnsetcd

&+ camou ManeHbKow
o+ [1eBOYKOWN B MUpe,

cornacHo NHgumnckon
KHUre pekopaos. 15-

% NeTHAS WKoMbHMLUA

| MMeeT PocCT Bcero 58
CM 1 BECUT S K. AMra
cTpagaeTt popmon
KapnMKOBOCTM Nof
Ha3BaHWUEM
axoHaponnasus
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CaMmbI ManeHbK1in YernoBeK N PYKU rmraHTa
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MOJ1OBBHI

- OMonornyeckn akTUBHbIE BELLLECTBA, BbipabaTbiBaeMble B
[10/108bIX 2Ke/ie3ax, Kope Haolo4YeyHUKo8 W rniayeHme,
CTUMYIMPYIOLLNE U PErynnpyoLLMe NoMnoBYIo
andpdepeHUMPOBKY B paHHEM 3MOPUOHANTBHOM
nepuoae, pasBuTrue NEPBUYHbLIX N BTOPUYHbIX [10/108bIX
[puU3HaKkog, PYHKLMOHUPOBAHWUE [10/108kIX 0P2aHO8 W
doopmMmupoBaHune cneumndnvecknx noBeaeH4YecKnx
peakuun, a Takke BnusoLme Ha obMeH BELLIECTB,
COCTOSIHME CUCTEM aganTtauun opraHmama v ap.

Mo Buonornyeckomy OENCTBUIO AENATCA Ha aHOPO2EHHkI,
3CMpPo2eHbI Vi recTareHbl - FOPMOHbI XXE/1mo2o merna.




CVHTE3MpPYIOTCS NOSOBbIE TOPMOHbI B OCHOBHOM B
CTEepOoMa0006pasyoLLMX KIeTKax NOoroBbIX Xeres 13
obLLero Ans cTeponaoB NpeaLllecTBeHHMKE -
XornecTepuHa.

B guykax obpasyeTcs B OCHOBHOM MY>KCKOW MOSI0BOW
FOPMOH mMecmocmepoH, B AUYHUKax - Takke
TECTOCTEPOH, KOTOPbLIX B KIeTKax 3petoLliero oonnmkyna
npeBpaLlaeTca B 3CTPOreHbl.

XKenTtoe Teno andyHuka npoayumpyet
NpenmMyLLeCTBEHHO XXEHCKNUN NONoOBON FOPMOH
[1PO2ECMEPOH.




[opMOHanNbHE
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Kakasa cBA3b Mexay CTPpaHHbIM
noBegeHnemM Manb4dmka u
TeM, Kakoul KOCMETUKOU

nonb3oBajfiacb ero MaTb BO
BpeMsi 6epeMeHHOCTU?

Y4yeHble OOHapyXunu, 4To
CbIHOBbS1 MaTepewu,
nogBeprunxcst BO Bpemsi
OepeMeHHOCTU AEeUCTBUIO
dTanaToB, Yallie BeayT
cebs Kak AeBOYKMW.
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