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OO6meH BewWwecTB U 23HEPrum - 3TO COBOKYMHOCTb
dOU3NYECKUX, XUMUYECKMX U PU3NONOrn4YecKknx
NpoLeccoB npeBpaLleHna BELLECTB U SHEPIUU B XKUBbIX
opraHnaMmax, a TaKkke oOMeH BellecTBamMyn U 3Hepruen
MeXay opraHM3MoOM U OKpYyXKatloLlen cpeaon.

Bce npoucxogsilme npm 3STOM Npeodbpa3oBaHMUS
oOobeanHeHbl 0OLWMM Ha3BaHUEM - MeTabonu3m.




AHabONKn3M - 3TO COBOKYMNHOCTb MPOLIECCOB OMOCUHTE3A
OpraHM4YecKux BELWECTB (KOMMOHEHTOB KMNETKMU U ApYrnx
CTPYKTYP OpraHoB U TKaHEN).

KaTtabonunam - 3To0 COBOKYNHOCTb NPOLIECCOB
pacLienfieHnst CNoXHbIX MOSEKys Ao boriee NpocTbIX
BELLECTB C UCMOSib30BaHNEM YacTu N3 HMUX B KA4eCcTBe
cybcTpaToB aOnd buocnHTE3a U pacllensieHMeM gpyrou
4YacTu [0 KOHEYHbIX NPOAYKTOB MeTabonmama ¢
obpasoBaHNEM SHEPTUN.




OBMEH BEIL[ECTB (METABOTIBM),

Inactirgeckuii (anabosmim) IHepreTwyeckui (karabomim)
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CHHTE3 BELECTE PACIIETNIEHHE BEILECTE




ODMeH BewecTB U 3HepruM = Merabonuam.
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BHewHui oOMeH
NOMMOWEeHKE K

BbIJENEeHHWe BELWECTE

BHyTpeHHu It 00MeH

0 I

MnacTudeckit obmeH =
ACCUMMNALMA

JHepreTMdeckud obmeHd =
JUCCUMUNALMA

:

:

COBOKYNHOCTE NPOLUECCOR
CHHTE2a CNOKHBIX OpraHu-
YeCKUX BeWEeCTE U3 NPOCTLIX

COBOKYNHOCTE NPOLUECCOR
pacWenneHdua cCNoKHBIX
BEWeCTE 40 NPOCTLIX

l

:

COnpoeBOKAaeTCA
NOrNOWeHWeM 3Hepruu

COonpoeoKAaeTcA
BEIAENEHWEM IHEPTMM




[MpeBpalleHne n ncnonb3oBaHue 3aHeprum
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[ony4eHne aHeprum 6e3 yyacTtus chnopop,a Ha3blBaeTCs




OH p- rawkosa




icnonb3oBaHME XMMUYECKON SHEPTNU B OpraHU3me
Ha3bIBalOT AHEPreTu4eCKMMm ooMeHOM, MMEHHO OH
CIY>XUT rnokasaTterniemMm obLiero CoOCToAHUS n
do13noNorM4eCcKkor akTUBHOCTU opraHu3ma.

EonHnua nsmepeHnsa aHeprum, oobIMHO NpUMeEHAeMas B
buonornn n meguuunHe, - Kanopusa (Kan).

1 kkan = 4,19 k[Ix




JHepreTnyecKkad HeHHOCTh

IIimeBbie IpH OKHCI€HHH B OPraHM3Me
BelllecTBA
KIRT KKAI'T
benxu 16.74 40
JKHpHI 37.66 2.0
16,74 40

| YIaeBogsl




OcHogHOll 06MeH — MUHUMAJTbHBIE [IJIsSI 00IPCTBYIOIIETO
OpPraHMW3Ma 3aTpPaThl SHEPryH, Olpeie/;IeHHbIe B CTPOTO

KOHTPOJIMPYEMBIX CTAaHIAPTHBIX YCIOBUSIX:
1) ipu Temreparype (18-20°C Teria);

2) B IIOJIOXKEHUH JieXKa (HO oOcieyeMbIii He JO/DKEH
CIIaTh);

3) B COCTOSIHUM SMOI[MOHAIBHOTO ITOKOS

4) HaTOIIIAK (Yepes 12-16 4 IOCJIe IOC/IeIHEro pruemMa
TIUILIN).




IIpasuJsio noeepxHocmu (FyoHep, 1368r.):

3aTpaTtbl 3HEpPrum (MHTeHCUBHOCTbL OOMeHa)
nponopLuuoHanbHbl BeNIMYnHe NOBEepPXHOCTU

Tera.
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Pabo4yuu o6MeH — COBOKYNHOCTb KOMMNOHEHTOB
CYTOYHOro pacxoda SHeprumn.

CTeneHb 3HEPreTUYECKNX 3aTpaT Nnpu
pasnMYHon Prsn4eckom akTUBHOCTH
onpenensaeTca koaghguyueHmMom
gu3u4eckol akmueHOCMU — OTHOLLEHNEM
OOLLMX 3Hepro3aTpar Ha Bce BUAb
OEATENbHOCTN B CYTKU K BENMYNHE OCHOBHOIO




CyTo4HbIN pacxon aHepruun

CyTOYHbIN
pacxon
QHEeprnmn

Pabouas
npubaBka




I'pyrnnbI pabomHukoe rno aHep2ompamam

N'pynna |OcobGeHHOCTH Koadh . pmnanyueckon CyToOuYHbIN
npodeccumn aKTUBHOCTMU pacxon aHepruu
kX (Kkan)
[MlepBas |YMCTBEHHbIN TPyL 1,4 9799-10265
(2100-2450)
Bropaa |Jlerkuin ousnyeckmmn 1,6 10475-11732
TPYA (2500-2800)
Tpetbsa  |Pusnyecknn Tpya 1,9 12360-13827
cpeaHemn TaXecTn (2950-3300)
UetBepTa |Tskenbin  pusnye 2,2 14246-16131
S CKUU TpyLa (3400-3850)
[MaTtaga Ocobo TsKenbIn 2,5 16131-17598

domnaunyeckum Tpya

(3850-4200)




PasHocTb mexay notpedbHocTbio B O2 n ero
NoTpebneHNeM COCTaBIIAET SHEPIUIO, MOSTy4YaeMyto B

pesynbTaTe aHaspobHOro pacnaga, u HasbiBaeTcs
KUCNOPOAHLIM AOSITOM |




9mankI ob6MeHa sewecms:
1. DepMeHTaTUBHbIE NPOLECCHI pacLlenneHmns
BenkoB, XXMPOB U YrneBogoB 40 paCTBOPUMBIX B BOAE
aMWHOKWUCIOT, MOHO- 1 Ancaxapuaos, rmuuepuHa,
XUPHbIX KNCNOT U Ap. COEANHEHUIN, BCaCblBaHNE 3TUX
BELLECTB B KPOBb U NUMQy.
2. TpaHcnopT NnUTaTenbHbIX BELWECTB U Kncnopoaa K
TKaHAM N XMMUYECKUE NpeBpaLLeHns BELLIECTB B
KneTkax. PacluenneHne nutartenbHbIX BELWECTB A0
KOHEYHbIX MPOAYKTOB MeTabosninama C BblaeNEHUEM
9Hepruu.
3. YOoaneHune KoHeYHbIX NPpoA4yKToB pacrnaga us
- KINETOK, UX TpaHCNopT U BblAeneHne nodkamu,
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OOMeH BeLLeCTB

OGmesHGenKoS OGMSHIICHPOS
Baenkyd nHuwH A Hpu NnHWH
(C.H. O, N [S]) (< H .O)
1 1
OrHHOKHCNOTH MHYSPHH H SKHPpHUS
= B KHCNOoOTW
1
BankH, SKHp W,
CEORACTESHHLS OPIraHHZ MYy CEORACTEOHHLSE OpPIraHHZ MYy
1 1
NpoAyKTH pacnana: NpPoOayKTH pacnana:
CO__H_ O NH, CO.. H.O
roYyseHHAa [BHeprua [@2Hepmia
oceoBoKn aasTca ) oceoboskKn aasTcs )

OGMSH Yy rmMescOgo s

Yrnepoad NHUWH
(< H O)

MoeKoz2a

1

MAKOM&EaH
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NpoAyYKTH paAcnana:
CO . HO

[2Hepma oceoBo>xknasaTca )

Pone nayasHu

B NPSEpPAdLSHHH O4HHX BSLSCTE OpPpradtzrma
B APy rHS.




ObOmeH benkoB
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AMWUHOKMNCNOTHI, KOTOpPblE B CJlydae UX HEeOOCTAaTOYHOIO
MNOCTYIJIEHNA C nuLien He MOTYT ObITb CNHTE3NPOBAHbLI B
opraHnM3me Ha3biBaloTCA He3aMeHUMbIMM.
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.El.pyrl/le dMNHOKNCI10Tbl, KOTOPbIE MOTYyT

CNMHTE3NPOBATbCA B OpraHnM3mMe, Ha3blBalOTCA
3aMeHUMbIMU
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ko3 pmumeHT UsHawmBaHnAa PyOHepa

B 100 r 6enka cogepxutcsa 16 r asoTa .

BbleneHne opraHnamMom 1 r azota COOTBETCTBYET
pacnaay 6,25 r bernka.

Macca paspyLumsluerocs derka cocTasnset 3,7 Xx6,25 =23
r, unn 0,028-0,075 r aszota Ha 1 Kr macchl Tena B CyTKu
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Ecnv konn4ecTBO a3oTa, NOCTYNatoLLEero B OpraHu3m C
NULLIEN, paBHO KONWUYECTBY a3oTa, BbIBOOAMMOIO U3
opraHmama, TO OpraHM3M HaxoAUTCA B COCTOAHUU
a30TUCTOro paBHOBECHUS.

Ecnn B opraHnam noctynaet a3oTta bonblue, Yem
BblENsAeTcsl, TO 3TO CBUAETENbCTBYET O
NMOJSIOXXNTENbHOM a30TUCTOM OarnaHce.

CocTosiHMe, Npu KOTOPOM KOSTMYECTBO BbIBOAUMOIO U3
opraHmama asoTa NnpeBbILaeT ero NocTynsfieHne B
- OpraHu3Mm, HasblBaloT OTPULATENbHbIM a30TUCTLIM
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ObmeH nNunuaos
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Jlunuodbi — cNOXHble 3UPbI MULEPUHA U
BbICLLMX XKUPHbIX KNCMOT.

DyHKUNU
nunNnuaos
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nunonpotenabl
OYeHb HU3KOU
MJIOTHOCTU

(MMOHIM)

nunonpoTtenasl
HU3KOW
MJIOTHOCTU

(MIHM)

nunonpoTtenabl
BbICOKOW
MMOTHOCTU

(NIBI).




Om nuuu go KupoBoil KAemku:

cXeMa NPeBpauleHus KUPOB B OPraHU3Me. HKUWPhI C MHLLEA

MOMNAAAIOT B JKEAYAOK

HKEAUHKIA
MY3LIPL

TOHKUN
KHILEYHUK

H2 HHX MeAKHe KaleAbKH.

(DepMeHT KHINETHAsS AHIIa3a pasiaraeT
TPHIAHIEPHAR Ha TAHIEPHH

H JKHPHEE KHCAOTHL. 2 XHUAOMUKPOH

JKHpHEE KHCAOTH H FAHIIEPHH BCaCHBAIOTCA
B CAH3HCTYIO 0G0AOUKY TOHKOIO KHILICYHHKA H

CHOBA COSAHHAKOTCA B TPHIAHIeDHARL.

TpurAnmepHAE o6pa3yT KOMIOASKCEH
¢ BeARaMH — XHAOMHKPOHEL.

XHAOMHKPOHH Yepe3 AHM(aTHISCKYIO Tl
CHCTeMY HONAAaloT B KPOBL.

XUAOMMKPOH

KATTHAAS

B KpPOBEHOCHHX KamHAAIpax

¢epMEeHT AHNONPOTEeHHOBAA AHIIa3a

CHOBa pas’AaraeT TPHTAHIEPHALI
0 S ; Ha JKHpPHEIe KHCAOTH H MMHENOEpPHH.

AHMNOIMNMPOTEMHOBAS
AMIMA3A

JKHpHEEe KHCAOTH BCACHBAIOTCA B KASTKH.
B MENIIeYHHEX KAeTKaX (MHOIUTAX) HHpPHEE KHCAOTEH
HCIOAL3YIOTCH KaK TOINAHEO, @ B JKHPOBHX KASTKaX
(apETIONHTAX) OTKASARIBAIOTCA PO 3anac.
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O6meH nunudamu Mexay KPOB8EHOCHbIM
Kanuanaspom u adurnoyumom

HIAPOBA A KNETKA KPOBEHOCHbIIA KAMNWMNM AP

PacwenneHuwe
TRUIMMUEPMA OB
Ha rnMuepon 1
HMPHBIE KMCNOT b
C y4acTuem
MPMOHYYE CTEM-
TeNeEHOW NMNasbl

Cnuuepon

HpHele
KMCNOTEI

MpaHyna
3anac HHo ro
Hupa

P AnbbymuH

TpaHcnopT
C KPOBBIO
Mniokosa
HMUAOMUEK POHBI

Fuepon-
dochar

NunonpoTerH!
‘. 04EHb HU3K O
P S— PacuwgenneHue b
C YH4acTHEmM
HMPHBIE AMNONPOTEMHAKMNa3bI /‘
KWMCNOThI A0 ceoboaHBIX
HKUMPHBIX KMCNOT

(B MONOCTH KANMANARE) SHAOTENMaNEHAA KNeTKa
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ObmeH yrneeBogoB




Yrnesobl

NULLM

PacTtutenbHbl
o JXUBOTHbIE

KPAXMAIJT [TIMKOI'EH
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MNoanepxaHue

YPOBHSA
rMIOKO3bl B KPOBU

MopnepxaHue MoBbiLeHue
UMMYHHOMW NMPUEM UHCYNUHA
ByRRLI YrEBO/IOB PPy

[Nopasnenue
| KopTM3ona
mRemen=E N B KpOBW




[ rTuko2eHe3 — npeBpalleHne MKo3bl B
[MUKOreH npu n3dbITOYHOM €€ NOCTYNIEHUN.

[rTuko2eHos1u3 — pacLlensieHne rmukoreHa u
NOCTYNJSIEHUE TTHOKO3bl B KPOBb MNPU CHUXEHUU
ee YPOBHS B KPOBMW.

nmukoHeo2eHe3 — CUHTES3 IMKOo3bl Mo
OENCTBUEM TIIOKOKOPTUKONAO0B N3 aMUHOKUCIOT
N XXUPOB MPU NCTOLLIEHUW 3aNacoB IMMKOreHa B




AMUHOKUCAOTBI

= I EBenku
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( KonnareH, KNeTKW KoK )

Sy

MaHHO3a, Pykosa,
rAKKKO3a, KCUNo3a

Yrnesoabl




ObwmeH BOAbl U MNHEPAJIbHbIX BELLECTB




Perynsuuns obmeHa BeLecTB 1 SHEPrum

_ s | |

C rmomMoIb0 c c
HEepPEHBIX LIEHTP OB, TIIOMOLIBI0 TIOMOLUB FO
PacIIoJI0KeHHbIX BHTAMIHOE T'OpMOHOE
E ITP OMEXKY TOYHOM ‘
" MO3T e e




CymoyHasi nompebHocmb 8

i gode
OCTYITCHU E BOJbI

m [TPU TTUTLE
C [TUILIEN
m DH/JIOTEHHASI BOJA




N3 OPTAHHU3MA BbIBOAUTCH

m B COCTABE MOYHM
B COCTABE KAJIA

m UCITAPEHHUEM C
KOJXHM 1 BEPXHHNX

- ABbIXATE/IbHDBIX
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PET'Y/ISILIUSA OBMEHA
BELLIECTB Y1 DHEPTUU

1. HEPBHASA PEI'VJIALIUA
2. 'YMOPAJIBHAS PET'YJISIHUSA




HEPBHbIVA LEHTP OBMEHA BELLECTB U
OHEPI' UM BKITIOYAET:

1. T'mnotanamyc
2. llnumOmnyeckaa cucrtema

3. Kopa 6onbLunx nonywapumn




HepBHbIe LEHTPbLI

2

1 - oBboHATENBHAA
nykosuua; 2 -
ODOHATENbLHLIN NYTb; 3 -
0OOHATENBHbIN
TpeyronbHuK; 4 - noscHas
N3BUNNHA; S - cepble
BKItOYEHUS; 6 - ceoA; 7 -
nepeLlueek NosAcHon
N3BUINWHBI; 8 - KOHLIEBas
nosiocka; 9 -
rmnnokamMmnanbHas
n3sunuHa; 11 - runnokamn;
12 - cocueBungHoe teno; 13



[ MMoTanamMmmyecknim ypoBeHb

Kopa roAoBHOro mMoira

JlarepajbHbIe H
BEHTPOMeAHAIbHbIE
SApa runorajamyca




Paspymenne .
AATEPATBLHOIO - .° - 5
AAPa BRISKIBACT T .. \&

. Pa:spvmemle BEHTPO-
TIOTEPIO anmneTnTa ..

. MENHAJIbHOrC fAnpa
" BbI3LIBAET APOCTh

;. M 4pe3MepHLIA

g ATITICTHT

Puc. 4.9. BiusiHue noBpexiaeHMs JaTepanbHOro (Cnesa) U BEHTPOMEAHANb-
HOro (crpasa) AP rMNOTANAMYCa Ha MUILEBOE NOBCACHHNE KOLIKH.




Jlumbuyeckasi cucmema — SMOLIMOHANbHbLIN LIEHTD,
BNUSAOLLMA HA UHTEHCUMBHOCTb OOMEeHa BeLlecTB U
A 2 : SHEPTUN.B o 2

o L
19 /.

Puc. 22 3. Cxema cmpoeHus, pacnonoxeHus (A)
u cenzed (b) numbudyeckou cucmemsbi:

1 — nosichas u3eunuHa; 2 — Mo3onucmoe meno; 4 — meMeHHana 0oNA; 5 — WNopHas
60p030da; 6 — 3ameINOYHan 30Ha; 7 — aunnokamn, 8 — napaaunnokamnosa
ussunuHa; 9 — eucoyHan 0onn; 10 - kpioyok, 11 — MuxdanuHa,

12 ~ obonamensHan nykosuua; 13 — nepednss cnalka; 14 — nobuas dons;

15 - nepedrHuil manamyc; 16 - nosc; 17 - ceod; 18 — mepMuHansHas NONOCKa;
19 — gucoyHan Kopa, 20 — MamunnapHoe meno, 21 — aunomanamyc,

22 - meduansHe!Il NyYoK nepedHezo Moiza, 23 —~ oboHAMenNLHaa nyKosuya;

24 — nepezopodka; 25 - nobrasi kopa, 26 - JICM (no B. Axuzy)



FopmoHanbHas peaynsuyusi obmMeHa
geujecme u aHepauu
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Crnacu0o 3a BHUMaHue!




