opyKOBa C.B.
reorpa

u MOY rumuasus

'H6ypra




% MeTtaboarsm (0T rped. HeTA oA,
«IIpeBpallieHre, U3MeHeHue») (00MeH
BellleCTB) — MOJIHBINA MPOLecC
[IpeBpallleHHs XUMHUYEeCKHX BEeIeCTB B
opraHusme, o0ecIieYruBaoIINX ero POCT,
pa3BUTHE, IeATEIBHOCTD 1 )KU3Hb B I[€JIOM.



JTamnbl OOMeHa BelleCcTB

[lepBbIit 3Tan

Tperuii sTan

Bropoit sTan

-

\

depMmeHTaTUBHOE pacilenjieHue
Oe/IKOB, YKUPOB U YI/IEBOAOB

-

-

TpaHcmopT MUTaTe/TbHBIX BELECTB
KPOBBIO K TKAHSAM U KJI€TOYHBIM
MeTaboJIM3M

N\

\

BriBejeHrie KOHEYHBIX ITPOJAYKTOB
MeTabo/IM3Ma B COCTaBe MOYH, KaJia,
MOTa, yepes serkue B Buge CO2 u T. 1.

J




PaboTa ¢

y4eOHUKOM

¥ ¥

4 N\ 4 N\

COBOKYITHOCTh peaKui
pacCIIeTIeHUS CJIOXKHBIX
OpraHHUYeCKHX BelecTs (B
TOM 4YMCJIEe U MTUILEBBIX)
10 bosiee MPOCTHIX,
COTIPOBOXK/IAIOIITHXCS
BbIIe/IEeHUEM DHEePruu

& .

COBOKYITHOCTB
peaKIu¥u CUHTEe3a
CJIOXKHBIX OPTaHUYECKUX
MOJIEKy/I 3 Oosee
MTPOCTBIX C
HaKOIUIEHHUEM JHEPTruu

! )




CxeMa oOMeHa BelllecTB

Karabonusm

(Jnccummnsums)

O:

JKuBoTHbIE U
pacTuTe/bHbIE OeKH,

H-O

[Toryyaem
MpH
ZIBIXaHUHU

=

Y
CO2

HHU3KOMOJIEKY/ISIPHBIX

R

[lonyuyenue

BelleCTB

|

Bojmensiem BO
BHPLIHIOIO Cpe,

} Tertosas E
* N

\ C
H20 IlpoaykTtsl pacnaf,

YKUPBI, YFJIEBO,ZLBIM IOJTyYeHUsI DHeP

Pacna,u, OpraHUYECKHX BE€IICCTB

AHabomu3M
(accumutaLy)

A1 BCEX )KM3HEHHDBIX
IMpoLEeccoB

Brigensierca
DHepPTUs

E xuumnuyeckux cBa3eit

ellecTB, CBOUCTBEH

4yesI0BeKy, ¢ moriolgeHueM E

3amacaercsa
dHeprus
(AT®)

HMHTE3 OpraHrU4Ye€CKux

A CtpoeHue u pocT

TUn OopraHv3ma
TerunoBas

JHeprust AT® ucnonbsyercs

[lonyyenne
BBbICOKOMOJIEKY/IIPHBIX
BeILleCTB

Pezanosa E.A. u gp, 1998




JHePprusi XuMH4eCKHUX CBsA3en

MexaHn4yecKkasn XuMHn4yecKkas
(coxpaliieHHe MBIIIIII, <——1—>  (cuHTe3 6e/IKOB, JXHUPOB,
cepaiia, Aruadparmbi) yI/IEBOZIOB)

TermroBas

DJIeKTpuYecKas P (mogmep)kaHue

(mepemava nHpopMau MOCTOSTHHOM TeMnepaTyphl
110 HEPBHBIM BOJIOKHAM B TeJa, BbIBeIeHHe U30bITKa

BU/Ie UMITY/TbCa) TeIia B OKPY)KAIOIIYIO

cpezny)

J1.B.EnxuHa, 2009




Pacxop sHeprum

YMCTBEHHBIM TPY[, - 13500 K/DK/ cyTKHA
MexaHU31MPOBAaHHBIU

GUBHUYECKUM TPy, — 15000 K/DK/cyTKH
HemMexaHU3UpOBaHHbBIN

UBHUYECKUM TPy, — 17300 K/DK/cyTKHn
Tspxenbin

HEMEXaHU3UPOBAHHBIN TPYZA — 20000 K/DK/cyTKHn

*YTOM/IeHHe He CBSI3aHO C dHepro3aTpaTaMu a
3aBUCHUT OT HEPBHbBIX MPOIIECCOB BO BpeMsi
TpyAal

Pezanosa E.A. u gp, 1998



OOMeH 0OeIKOB

(depMeHT NencuH B
XemyiKe

[ [ InimeBapyuTe TbHBIN KaHA

depMeHT TPUIICHH B
TOHKOM KMUIIeYHHKe

L 2

|

[ AMUHOKHUCTIOTBI
[ KpoBb

| »

Ir Oenka mpu

PACIICIUICHUN JAET
17,6 xJIx

! C i

WHTEe3
BUAOCTIETUPUIECKIX
OeKoB

. (MHO3uH, KO3€UH U Ap.)

4 N

OpraHoujbl KJIeTOK TeJa,
MeMOpaHbI, pepMEHTHI

< 4




OOMeH XHPOB

HI/IHJ,eBapI/ITEJIbHI)II/I KaHaJl

depmeHT TUIa3a B 12-
IIePCTHOU KUIIIKe
depmeHT

€I TUHA3a, JINIIa3a
B TOHKOM KHMIIE€YHUKeE

)KI/IpHLIe KUCJIOTHI,
IJIMLePUH

CubdTeTHU4YeCcKue

[ JIumda. Kposb

» TIPOLECCHI
-

Kierka

)

1T xupa npu

PACIICIJICHUM J1a€T
38,9 kJIx

—

ITOJKOXKHAS KJIeTYATKA )

<

\

YKuposoe zerno (canpHUK,

4




YrieBoabl MUIITH

O0OMeH

[ [ IvieBapuTe/bHbBIN KaHa

depMeHT ITHUAJINH,
MaJIbTa3a B POTOBOU
ITOJIOCTH

BO/IOB

R 2

[ Imroxko3a

depMmeHT amMmmuIa3a B
TOHKOM KMUIIeYHHKe

L 2

Kposb

: -

[TeyeHs (r1MKOreH)
MBHIIIIBI

-~

I'mroko3a

IT yrneBoma npu

pPACIICIUICHUHN 1A€T
17,6 xJ1x

-

Oxucinenue c
BbIle/IeHHeM SHepruu

4




OOMeH BellleCcTB U €ro pery/sHs

“[TpeBpaleHus B3anmHOe npeBpallleHre BelleCTB B
BeIeCTB UAYT Ha OpTraHM3ME
bepMeHTHBIX
cucTeMax
KJIETOK ITe4eHH /[ benku ]\
[ Kupsl ]< | YI']IeBO,ILbI ]
Perynsims o6MeHa BelleCcTB
HepBHas ['ymopanbHas
( ) ([ DHAOKpPUHHbBIE
['nnoramamyc HOED
. ) L YKeJIe3bl )
4 ) (~ TOpMOHBI y4acTBYIOT B\
Perynsius o6MeHa 6e/KoB, perynsuuu OB u E, Bnusis
XHUPOB, YI1€BOA0B, BOAbI, Ha IMTPOHHIIA€MOCTbh
coseii, 0OMeHa Teria u MeMOpaH, aKTUBUPYSI
norpe6ieHye MY depmMeHTHbIE CHCTEMBI

\_ /' Pezanosa E.A. u gp, 1998 \_ OpraHuUsMa J




B3anMoOCBsI3b
ACCUMWIALINY U TUCCUMUJISIIINN

1. [lnsa accumuasgiuu Heobxoauma E,

00Opa3yIoIIAsICS B PEAKIIUSIX DHEPTeTHYECKOTO
oOMeHa

2. Jlns peakiuyii AUCCUMUJISIIIMN HEOOXOIUMBI
depMeHTHI, 00pa3yIoNIecs B peaKIIHIX
IJIaCTUYeCcKOro ooOMeHa

3. O6a mporecca MpoTEeKalOT B KJIETKe
OJJHOBPEMEHHO, Y 3aK/TIOYUTETbHBIE DTATTbI
OJTHOTO 0OMeHa — Hava/IbHbIe CTAIUU JIPYTOTO



Ncrmoa1p30BaHHBIE UCTOUYHUKU

ru.wikipedia.org/wiki/MeTtabonusm — Bukunenus

1. Buonorus. Beck mkonpHbII Kype B Tabnuax/ coct. JI.B.Enkuna. - Munck: CoBpemeHHast
mkosa: Kysbma, 2009. - ¢. 270-273

http://www.lenagold.ru/fon/clipart/s/simb/znakio.jpg - BompocuTenbHbIH 3HAK

http://www.neoteo.com/Portals/o/imagenes/cache/5269x1500y1500.jpg - U300pakeHHe Ha
IIepBOM CJIauje

http://liceum.secna.ru/bl/projects/barnaul2o0o7/borovkov/metobolism.html - Amatomus u
dusuronorus yenoBeka. butickuii munei

http://www.lenagold.ru/fon/clipart/l/lamp/lamp61.jpg - nammoyYka-mnjaaHeTa

http://orthomol-shop.ru/upload/molekul m.jpg - BemecTBa, HEOOXOAUMBbIE OPTAHU3MY




llomalHee 3aaHue

* Y4UTH KOHCIIEKT U § 36

* Coobuenus (mpeseHTalyn) 0 BUTAMHHAX
(uepes ypoK)



