NOJIOMMYEeCKUN aKTUBHbI

BELLUECTBAd.
YHKLUN N 3HAYEeHME B OpraHU3m
YyesioBeka

Brinomuunu

yueHnku MOY COIII No4
I"Mapkca

CapaToBCKO1 00J1aCTH:
I'onuapoBa Hanexma
Jlageiruaa Osera
Aponkaa Ennzasera

[Tak Bukropun




BuUTamMuHbI - 3TO rpynna
pa3Hoobpa3sHbIX NO
XUMUYeCcKou npupopae
OpraHN4YecKnx BeLLECTB,
HeobXxoaANUMbIX
OpraHn3my B KpanHe
MarbIX KonnyecTBax.
ButamMmunHbl y4acTBYHOT B
perynauum
pa3HOOOpasHbIX
npoueccoB. ButamumHebl
OensaTca Ha ABse rpynnbl:
XUpopacTBOpUMbIE U
BOOOPACTBOPUMbIE.




A (peTnHon, peTuHanb,
peTuHoeBas K-Ta). YyacTByeT B
CyMEpPEYHOM 3peHUH, 5
aHTMOKCUAAHT, 3allMLlaroLLnm
OpraHu3m OT paspyLUeHUs
Knucnopoanom. BaxkeH ons Koxu m
CITM3NCTbIX ODOSIOYEK.
D (Kanbuudeponbl).
cnonbayetcsa ans obpasoBaHus
FOPMOHa, perynumpytoLlero oomeH
Kanbuma n gocdopa, yCBOEHNE NX
N3 MULLN U OTINOXEHWNE B KOCTSX.
E (Tokodeponbl). AHTUOKCUAOAHT,
3alLymuiaroLLmmn opraHmM3m ot
a3pyLUEHUNS KUCITOPOLOM.
eobxogmm ans rnosioBbIX 5
OPraHoB, Mo4YeK, NeYeHn, KOCTeN,
MbILLILI,

K 6(cb141111owa0|-| bl). YYacTByeT B
obpasoBaHuu paga 6ernkos.
BakHenwunn cpegn HUX —
NPoTPOoMbUH, Heobxoanm ongs
CBEpThbIBaHUA KPOBM.




C (ackopbuHoBas K-Ta).
Heobxooum ans
obpas3oBaHus psga
BELLIECTB B OpraHm3me, B
TOM Yucne dernka
COeAUNHUTENBbHOWU TKaHMW.
AHTMOKCUOAHT, Y4aCTHUK
OKUCIUTESIbHO-
BOCCTaAHOBUTESbHbIX
peakumn. 3alimuiaeT
OpraHmn3m OT BpeaHbIX
BELLECTB.




B 1 (trnamuH). BxoguT B cocTas
doepmeHTOB, HEOOXOANMBIX AS
obmeHa yrneBogoB v psiga aApyrnx
BELLECTB.

B2 (pubodnaBuH). Y4yacTeyeT B
NCMNOSIb30BaHMN 3HEPTUN
YIIEBOAOB, XXNPOB 1 DENKOoB, B
obpasoBaHun psifa BELECTB,
ABMNAACH COCTaBHOW YaCTbio
depMeHTOB.

PP (HnkotnHamug)Y4yactByeT B
NCNOMNb30BaHNN AHEPTUN
YrIEBOAOB, XXNPOB, 6erikoB, B
obpasoBaHun psia BELWECTB,
ABNSASACb COCTAaBHOM YacCTblO
depMeHTOB.

B5 (naHTOTEeHOBasA K-Ta).
YyacTtByeT B 0OMEHE XNPOB,
yraesoaosB, 6erkos, B
obpa3oBaHU MHOTMX BELLIECTB, B
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B 6 (nupugokcon,
NMPUAOKCAMMH ). Y4acTByeT B
oOMeHe aMUHOKUCIIOT U ApYrnx
BeLlecTB, B 0bpa3oBaHum
BUTamuHa PP 13 TpuntodgaHa, B
obpasoBaHum remornobuHa.

B9 (ponauuH, oonneBas K-ta u
ee NpousBoAHbIe). YYacTBYeT B
CUHTE3E psida BELWECTB, B TOM
ymucre Heobxoanmbix AN
obpasoBaHuda remornobmHa
KPOBW.

B 12 inaHokob6anommuHbl ).
Copepxunt kobaneT. Heobxoamm
anga obpasoBaHust reMorsiobumHa
N psiga opyrmx BeLLEeCTB.

H ©wvotuH) YuyacTteyeT B
CUHTE3E XKMPHbIX K-T 1 HEKOTOPbIX
OPYrnx BELLECTB, B
SHEpPreTn4ecKkom obmeHe.




®epMeHT (OT naT. Fermentum - 3aKBACKa ), 3H3NMBI,
cneundonyeckne KatanmsarTopesl,
MPUCYTCTBYIOLLME BO BCEX XXUBbIX KIETKaX.
[To4Tn Bce Buoxmmmnyeckme peakuuu,
NpoTeKatoLlne B opraHN3Me U B COMETaHUN
cocTaBngaLne ero ooMmeH BeLecCTB,
KaTann3anpyrTcs COOTBETCTBYHOLLNMMU
doepmeHTamun. Hanpaenas v perynmpys oomeH
BELLECTB, OHN UTPaKOT XKNZHEHHO BaXKHYIO POSib
BO BCEX NpoLeccax XN3HeaesaTeNbHOCTH .



1. oKCuaopeaykKTasa: BKItoyaeT B cebs epMeHThI, KaTanusnpyrowmne
OKUCINUTENBHO-BOCCTAHOBUTESbHbIE peaKkuun, 1 pasgendercsd Ha 14
NOAKIaccoB B 3aBUCMMOCTM OT NMPUPOALI TOW FPynrbl B MONEKyne
cybcTpaTta, KoTopas NoABEPraeTca OKUCNEHUIO.

2. TpaHcdepasa: 0obeanHAET DEPMEHTHI, KaTanm3npyloLne peakumnm
rnepeHoca rpynmn, nogpasgenaeTcs Ha 8 NoAKaccoB B 3aBUCUMOCTU OT
NpUPOoabl NIEPEHOCUMBIX Py, KOTOPbIMU MOTYT ObITb OAHOYrNepPoaHbIE
NI TNUKO3USTbHbIE OCTATKN, a30TUCTbIE UMK coaepXKaLume cepy rpynnbl U T.
a.

3. rmgponasa: npuHagnexar depMeHThbl, KaTanmsupyLime
rMAPONUTUYECKOE pacLLENnfeHne pasnniHbiX COeaUHEHUI,

4. NTna3sa: oTLennaLWmne oT cybcTpaTa Ty Unu UHYH rpynny ¢
obpasoBaHMEM OBOWHOM CBA3M UIN, HAODOPOT NPUCOEONHSOLLME FPYNIbl K
ABONHbIM cBA3AM. IMetoT 5 noaknaccos.

5. A130Mepa3sa: kKaTanmsnpyroLline peakunm nsomepusauun, pasgenaroTt Ha 5
No4KNaccoBs, B 3aBUCUMOCTM OT TMNAa KaTann3npyemMmomn peakuun,

6. IUrasa (CuHTeTasbl): PepMeHTbl, KOTOPble KaTann3npyoT coeanHeHne
OBYX MOJSIEKYI, CONPSAXXEHHOE C pacLuenfieHnemM nmpogpocdaTtHOW CBA3U B



[ OPpMOHBI — BMONOrNyecKkn akTBHbLIE BELLECTBA,
BblpabaTtbiBaloLLMeCA HEKOTOPbIMM OpraHamMmwu
(TMNOPU30M, LLIUTOBUOHOW XXENe3oMu,
Hagno4Yye4YyHMKamm u ap.). [opMOHbI urpatot
B2XKHYIO POk B XKW3HEAEATENbHOCTY paBJ'II/I‘-IHbIX
OpraHoB W TKaHEeW, BINUSS s oA
NpoLuecchl B OpraHnsme.
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[OpMOHbLI rMnodunsa
(COMaToTpOnuH,
JIIOTEMHU3UPYIOLLUN
FOPMOH,
ponnuKynocTumMynmpyrowim

i FOPMOH, NPONaKTUH) sy,

BINUSIOT Ha POCT, pasBUTmNE U
0OMeHHble Npouecchl
opraHmama, perynumpyror
paboTy apyrnx xenes
BHYTPEHHEWN CeKpeLnm.
LLinToBnoHaa xxenesa
BblpabaTbiBaeT rOpMOHbI
(TUPOKCUH,
TPUNOOTUPOHUH),
perynupyroLime pocT U
pasBunTHE OpraHn3ma.



Hapgno4ye4yHuUKU nrpaiot
Ba)XHYO pOrib B
perynsaumm obmeHa
BELLIECTBA, a TaKkxke
npucrocobnexHne
opraHu3ma K
HebnaronpuUATHbLIM
YCITIOBUSIM Y
(KopTUKOoCcTEepouabl, 0 L
agpeHarnvH, =y
HOopagpeHanuH, VA G\
KopTuson). | R
[TonoBble rOPMOHDI il T
PEerynmpyroT passuTume

NONOBbLIX OPraHoB,

PA3HOCTOPOHHE BIUSA Ha

OpraHn3m (‘reCTOCTepOH
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B XXMBbIX opraHmamax
COOEPXKNTCSA OKOSO 80
XUMUYECKNX BNTEMEHTOB.
MwnHepanbHble BellecTBa
NPUHUMAIOT y4YyacTune B
doOpPMMPOBaAHUN KIETOK U
TKaHeW, y4acTBYIOT B
0OMEHHbIX NpoLieccax,
nogaepkmearoT
donsnosiornyeckoe
dOYHKLMOHUpPOBaHME
cepaevyHo-cocyancToum,
HEPBHOW, SHOOKPUHHOU U
OpYyrux cuctem opraHuama.
BxoaaTt B cocTas
doepMeHTOB, y4acTBYIOT B
CJTOXXHbIX ODMOXMMNYECKUX
rpoLieccax.




Kanbuumn Heobxoanm ans dopmMnpoBaHUs KOCTHOM CUCTEMBI U
3y00B, pocTa MblILIL U OeATENbHOCTU cepaLa n HepPBHOM CUCTEMBI.
dPocdop ykpennaeT KOCTU 1 3yObl, BIUSET HA COKPaLLLEHNS
CepaevHOon MbiLLLbl, MOMOraeT B paboTe noykam n rorioBHOMY MO3ry.
Kanun yyacTtByeT B nepegade HEPBHbIX UMIMYIbCOB, B 0OMEHHbIX
Apoueccax Mexay KneTkom 1 MeXKITETOHYHOMW XNOKOCTbI0, bnarogaps
4yeMmy KrneTka XXmset u gencteyeT. OH perynmpyeT cepaeyHyto
OeATENbHOCTb, MbiLLEYHbIE COKpaLLEHNs, HEPBHYHO NMPOBOANMOCTb U
CUHTE3 HEKOTOPbIX TOPMOHOB.

HaTtpuun B coapyxecTBe C Karnmem OCyLECTBNAET KNETOYHbLIN OOMEH,
y4YacCTBYET B AEATENIbHOCTU MbILLLL, XXenyaka, HepBHOU CUCTEMBbI.
[NognepxuBaeT BOAHbLIN BanaHc B opraHM3mMe U NOCTOSAHHbIN COCTaB
KpPOBMW.

MarHum aktnemsnpyeT epMeHTbI, CHMKAET YPOBEHb XOrecTepuHa
B KPOBW, MOBbLILLAET YCBOEHUE Kanua n HaTpus.
HepocrtaTok »xesie3a Beget k 3aboneBaHmnam kposu. ledmumt tooda
BbI3bIBAET YMCTBEHHYIO OTCTasfIOCTb M 60NE3HN LUNTOBUAHOWN
Xenesbl. OTCyTCTBME cepbl HapyLLaeT paboTy MHOXeCTBa
depPMEHTOB.

MapaaHey y4acTBYET B CUHTE3E Berka U cnocobCcTByeT



LuHk BNUdAEeT Ha COCTOSIHUE KOXW, BOSTOC M MNOSIOBOE CO3PEBAHME.
[lpu ero gedonunTe y YernoBeka CHMXXaeTcsl OOOHSIHUE, Uc4HesatoT
BKYCOBbI€ OLLYLLEHUS.

®mop HeoOxoanm Ans NOCTPOEHUS KOCTHOM TKaHM 1 3yOHOM amarnmu.
Hukenb npnHMMaeT yyacTne B KPOBETBOPEHMUN.

MbIWbAK, NTOMUMO KPOBETBOPEHMUS, yHaCTBYET B NnpoLieccax HEPBHO-
MbILLIEYHOM Nepenayun.

BaHaanm v UNPKOHUKM CONYTCTBYIOT cepebpy 1 6naroTBOPHO
OENCTBYIOT Ha PYHKLUMN NapeHXNMaTO3HbIX OpPraHoB, LMTOBUOHOWN K
NoaKenyago4YHOW Xenes, rmnodusa, NosoBbIX OPraHoB, MbILLEYHON
CUCTEMDI.

MonubaeH — kodakTop psiga depMeHTOB:
anbaernggernaporeHasbl, cynbuTokcmaasel, HUTpaTpeayKrassl.
OTOT MUKPOISIEMEHT NPENATCTBYET Pa3BUTUIO Kapuneca 3y0oB,
3agepxmBaga gTop.

Xnop ocobeHHO BaXXeH a5l 0bpa3oBaHUSA XeSly4o4HOro CoKa,
doopMUpoBaHUA Mnasmbl KPOBU, ABIISETCHA aKTUBATOPOM paaa
JEPMEHTOB.

Cepa BxoauT B cocTaB OTAeSbHbIX EePMEHTOB, aMUHOKUCIIOT,
BUTaMWHOB, NMPMHUMAET y4acTne B 00pa3oBaHUM MHCYINHA,



[1pekpacHbIM
NCTOYHUKOM BUTAMUHOB
N MUKPO3NEMEHTOB
SABMNSAOTCSA OBOLLN U

dopyKThHI.
OpraHusm byget

NOSTHOLEHHO
pa3BUBaTLCA TOMNLKO
TOorAa, Korga B paunoHe
ero nuTaHua byayT
coaepXaTbCcs BCe
BUTaMUHbI U

MWUKPO3JIEMEHTHI.




