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Ienu ypoka:

dopMupOBaHUE OOIIUX MPEACTABICHUN O KJIIETOUYHOM
MeTa00JIM3ME U €r0 OMOJIOTrNYECKOM 3HAUCHMHU.

Pa3BruTHE HABBIKOB CAMOCTOSITEILHOM PadOThI C Pa3INYHBIMU
MCTOYHUKAaMU HMH(OPMALIHHU.

3aoauu ypoka:

HBY‘II/ITB, YTO TAaKOE META0O0JIM3M 1 BEISICHUTD SBIISIETCS JIN
OH JKU3HCHHO Ba’KHBIM IIPOLOCCCOM .

CpaBHUTH aHA00IM3M U KaTaOOIM3M.

OnpenenuTs OMOJIOTUYECKOE 3HAaUCHUE META00IM3Ma.



Ocnosononazarowjuii 60npoc:

[ToueMy OOMEH BEIIECTB (META0OIU3M)
CUUTAIOT HEOOXOIUMBIM U
NOCTATOYHBIM YCIIOBHEM U IIPHU3HAKOM
>KU3HU?



OcHnoeHble MEPMIUHbBL U NOHAMUA.

 OOMEH BENIECTB.
 MeTaOoau3m.

* AHa0OJIN3M, aCCUMUIISIINSL.
 buocunres.

e KaTa0oam3M, TUCCUMUIIAIINA.



YUmo marxkoe memaooiuzm?

«OBMEH BELWWECTB wnnu
MeTabosIM3M - COBOKYMHOCTb
BCEX XUMMUYECKUX
N3MEHEHNN U BCEX BNOOB
npeBpaLleHnin BELLECTB U
QHEeprum B opraHu3max,
obecnevnBaoLLNX pa3BUTHE,
XU3HEeOesaATENbHOCTb U
camoBOCnpou3BeneHne
OpraHnM3mMoB, NX CBSA3b C
OKpYy>KatloLLien cpeaoun u
aganTtaunio K USMEHEHUSAM
BHELLUHNX YCNOBUWNY).

«bonbmas sHnuknoneaus Kupuuia u
Medonus».
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Cywinocmov memabonusma:

CyILIHOCTh MeTa00IM3Ma 3aKJIF0YaeTCs B IpeoOpa3oBaHUU
BEIIICCTB U DHEPIUH.

OcHOBY MeTa00I1M3Ma COCTABIISIIOT B3aUMOCBSI3aHHBIC
IIpolecCchl aHaboIu3Ma U KaTaboar3Ma, HallpaBJICHHBIC Ha
HEIPEPLIBHOEC OOHOBIICHHE KMBOTO MaTepyaia u
o0ecreyeHre ero He0oOXoAMMOM PYHEPrUeH.

/ Metabonusm \

AHaO00OIH3M

A

Karabomnusm

A4

bbbbb

Monewyns Morexyna Monexyaa
U2 rpnge 3 PHMX
Kpcncr




YUmo maxkoe anaooauim?

AHABOJIU3M (oT rpey. anabole — nogabeMm) nin aCCUMUNALNS —
COBOKYMNMHOCTb XMMWYECKNX MPOLIECCOB B XXMBOM OpraHu3me,
HanpaBreHHbIX Ha obpa3oBaHNe U OOHOBMEHNE CTPYKTYPHbIX
YacTeun KNeToK N TKaHEW, 3aKiovYaeTCa B CUHTE3E CIOXHbIX
MONEKyYn U3 bosriee NpocTbiX C HaKonneHnem aHeprun. Hanbonee
Ba)XHbIW Npouecc aHabonnama, UMEeKLLNM NaHeTapHoe 3HaYEHME,

— (poToCHHTES.
buocunTes — peakiuu o0pa3oBaHUs

OPraHUYECKHUX BEIICCTB B )KUBOM KJIETKE. ¢ i

~~~~~~~~ {
A ,/;’ )
&2 : Kwuan‘
COBOKYITHOCTbh pe€aKIiii OMOCUHTE3a yrnexaensi {4 -
. ras {Cax
HA3bIBACTCA MNMIACTHYECCKUM OﬁMeHOM. ’// 7::{:

«llnacmuxocy no epeuecku o3Havaem
CKyIbnmypHulu. Tax dce Kak cKyIbnmop u3
2NIUHBL co30aem useasHue, mak u Kiemka /7 .

I Curannvaccue
cmpoum ceoe mejo u3 eeujecms, Bana Blpibig
NOJYYEHHbIX 8 npoyecce OUocCuHmesa.

lv-mv xvru Wroobn}a"



YUmo maxkoe kamaooauzm?

KATABOJIN3M (ot rped. katabole — paspyLueHne) unm guccnmunaumns
— COBOKYIMHOCTb MNPOTEKaKLWMNX B XXMBOM OpraHmamMe pepMeHTaTUBHbIX
peakumin pacliensieHUa CIIOXHbIX OpraHNYeCcKuUx BELWECTB (B T. Y.
NNLLEBBIX).

B npouecce katabonunama npomcxogmTt 0CBOOOXOEHNE SHEPTUN,
3aKJTHOYEHHOM B XUMUYECKUX CBA3SX KPYMHbIX OpraHNYeCKUX MOSIEKYI, U
3anacaHue ee B opme boratbix aHepruen pocaTHbIX CBA3EN
ageHo3nHTpudocdarta (ATO).

Karabonu4yeckne npoueccbl — AblXaHue, rMunKonmna, DpoXxeHune.
OCHOBHbIE KOHEYHbIE NPOAYKThI KaTabonmama — Boaa, YrneKkNcrbiv

ra3, aMMmnak, Mo4eBmMHa, MOJ104Ha4d KMCH@SBOK}/HHOCTB pCaKHI/Iﬁ

pacHIeTJICHNS] Ha3bIBACTCS
JHEPreTUHYeCKUM 00MEHOM
KJICTKH.




Camocmoamenvnan padoma.
Cpaenenue anabonusma u kamadoauma

[NPU3HAKU JJIA
CPABHEHI A AHABOJIN3M KATABOJIM3M

3ATTAUA
MTPOLIECCA

XUMUYECKUE
COEJIMHEHUS

OHEPI'MA

ATOD




Cpasnum anabdousm u Kamaodoaum

[MPU3HAKU JIA
CPABHEHUA AHABOJIVI3M KATABOJIM3M
3AJIAYA OO0ecrncueHne KIeTKH OOecrcucHne KICTKH
[TIPOLIECCA CTPOUTEIILHBIM SHEPrUeu
MaTepuaioM M
YHEPrOHOCUTEIISIMU
XUMHUYECKHNE N3 npocThix Cl10)KHBIE pacagaroTCs
COEJMHEHNA CUHTE3UPYIOTCA Oosee 110 TIPOCTHIX
CJIO’KHBIC
OHEPT'UA 3aTpavyrBacTCS OcBoOoOXxIaeTCs
ATD Pacxomyercs O6pa3zyercs,

HAKaIljimBacTcCsAa
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Bwieoowi:

AHabonuyeckne n kartabonnyeckme npoLecchl
OCYLLECTBMAKTCA NyTEM nocneaoBaTenbHbIX XUMUYECKUX
peakuun ¢ ydactmem pepmMeHTOB.

AHa00113M U KaTaboJIu3M — IMIPOTUBOIOJI0XKHBIE IIPOIIECCHI.

AHa00JIN3M M KaTabOJIN3M — B3aUMOCBSI3aHHBIE MPpoIecChl. CBS3b
3Ta COCTOUT B TOM, UTO C OJTHOM CTOPOHBI, PEaKIMi OMOCUHTE3a
HY>KJIAI0TCS B 3aTpaTe dHEPruu, KOTOpasi YepraeTcs U3 peaKiuii
pacuierieHusi. C Apyro CTOPOHBI, AJIs1 OCYIIECTBICHUS PEAKIIHA
YHEPreTUYECKOro 0OMeHa He0OXOAUM ITOCTOSSHHBIA OMOCHUHTE3
()epMEHTOB U BEIIECTB-YHEPTrOHOCUTEIICH.

COBOKYITHOCTb MJIACTUYECKOIO U YHEPreTUYECKOro OOMEHOB,
B3aMMOCBSI3aHHBIX MEXKY COO0M 1 OKPYKAIOIIEH Cpeiou,
Ha3LIBAIOT OOMEHOM BEIIIECTB.

OOMEH BeIIEeCTB WK METAa00IM3M — BaXKHEIIIIee YCI0BUE U
HEOOXOAUMBIN Npu3HaK >ku3HU. C mpeKpalieHneM oOMEHa BEIISCTB
MPEKPAIACTCS U CaMa KU3Hb!



DyuKuuu oOMena euiecme:

HaupaxnHelimen GyHKIMEN nmpoiecca 00MEHa BEIIECTB SBISICTCS
noAAepKaHNe MOCTOSHCTBA BHYTPEHHEH Ccpelibl KJIETOK U
opranusMa (roMeocTa3) B HEIPEPHIBHO MEHSIOIIUXCS YCIOBUSIX
CYIIIECTBOBAHMS.

Obecne4yeHne pas3BUTUSA, XKNIHEOEATENBHOCTU U
CaMOBOCMNPOM3BEAEHUSI OPraHN3MOB, UX CBSA3b C OKPY KatoLLIEN
cpedon 1 agantauum K USMEHEHUsIM BHELLHUX YCITOBUN.
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Ocobennocmu oomena eewecme y
PAa3IUUHBIX OP2AHUZMOB

J{1 Ka)K10r0 )KUBOrO OpraHu3Ma
XapaKTepeH 0COObIid, FEHETUYECKHU
3aKPEIICHHBIN THUIT 0OMEHa
BELIECTB, 3aBUCSIIUN OT YCIOBUU
€ro CyImeCcTBOBAHUA U OT
OTHOLICHM S TIOIAAH
IMOBEPXHOCTH TeJIa K ero Macce.
OTO OTHOILIEHHE TeM 00JIbIIIE,
YyeM MEHbIIIe ;KMBOTHOE.
CiienoBaresibHO, Y KPYIHbBIX
KUBOTHBIX HHTEHCUBHOCTD
OOMEHA BEIIECTB HUXKE, YEM Y
MeJiknX. UTHTEeHCMBHOCTH OOMEHA
BEIIECTB Y YEJIIOBEKA YCIOBHO
MIPUHSATA 34 CAUHUILLY.




Pa3znuuue 6 unmencuenocmu oomena
eecuecme y paA3HoblxX OpCAHUIMOG.

*Cnon — 0,33

oJIomanaes — 0,52

*OBna — 1,05

*Cobaka — 1,57

*3emuepoinika — 35,24
Ecnu 3emiepolika Oyaer 0e3 numu 7 — 9
4acoB, OHA MOTUOHET!




oomena eeuiecme.

buonozuueckoe ooecneuenue E %

Ons Kaaoro Buaa opraHM3MoB XapakTepeH 0CcobbIi,
reHeTUYeCKM 3aKpenneHHbI TN oOMeHa BeLLIECTB,
3aBUCALLMIA OT YCITOBUWN €ro CyLLeCTBOBaHMS.

MHTEHCMBHOCTb U HanpaBfieHHOCTb OOMEHa BELLECTB B
KIeTke obecrnevynBaeTcsl MyTeM CITIOXHOM PErynsunum cuHTesa
N aKTUBHOCTU PEPMEHTOB, a TakKXXe B pesynbrare N3MeHeEHNS
NPOHMLAEMOCTN Bonornyecknx MmemopaH.

B opraHname 4yernoBeka v XXUBOTHbLIX MMEET MECTO
ropmMoHarnbHas perynsaums obMeHa BELLECTB,
KoopAuHUpyemMasi LeHTparibHOW HEPBHOW CUCTEMOMW.

ITroboe 3aboneBaHne ConpoBOXAAETCSA HapyLUEHNAMN
oOMeHa BeLLEeCTB; reHeTuYeCckn o00yCnoBNeHHbIE HapyLLEHNS
oOmeHa BeLLecTB criyaT NMPUYNHON MHOTUX

HacneacTBEHHbIX bone3Hewn.
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Bot600wt no ypoky:

MeTabonmam - COBOKYMHOCTb BCEX XUMUYECKUX UBMEHEHUIN U
BCEX BNAOOB NpeBpaLleHNn BELECTB U SHEPIMK B OpraHMU3max,
obecrnevnBaloLLnX pa3BUTUNE, XN3HEOEATENbHOCTb U
camoBoOCMnpou3BegeHe OpraHN3MoB, UX CBA3b C OKpYXKatoLLen
cpenov u agantaumio K UISMeHEHUAM BHELLUHUX YCITOBUM.

MeTtabonn3M CKIIaapIBaeTCs U3 ABYX IIPOTHUBOMIOJIOKHBIX U
B3aMMOCBSI3aHHBIX MPOIECCOB — aHAa0OJIM3Ma 1 KaTadoan3Ma.

Tak kak aHa0o0JU3M 1 KaTaOOJIU3M SBIISIOTCS IPOTHUBOIOI0KHBIMHU
¥ OJTHOBPEMEHHO B3aMMOCBSI3aHHBIMU MPOIIECCaMU, TO X
COBOKYITHOCTb, TO €CTh METa00IM3M MOXKHO CUUTATh IPUMEPOM
BCEOOIIEro 3aKOHA €AMHCTBA U OOPHOBI MPOTUBOIIOI0KHOCTEH.

MeTa00sm3M — BaKHEHUIIHMK OMOJIOTMYECKUI IPOLIECC U
HEOOXOIUMBIN MPU3HAK KU3HMU.
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Camonpogepka:

Bomnpocsr:

1. Ilouyemy aHaOOJM3M HA3bIBAIOT IIACTUYECCKUM
oOMeHOM?

2. Kakue npoieccsl MOTyT OBITH HPUMEPOM
aHa0oymM3Ma?

3. Ilouemy karaOoOJM3M HA3bIBAKOT YHEPTETUYCCKUM
oOMeHOM?

4. Kakue mporneccbl MOTyT ObITh IPUMEPOM
Kara0oan3ma’?

5. Yro Takoe meTadboau3mM?

Tecibslech KpoccBopa
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