OBMEH BELWWECTB U
OHEPI UN.
TEPMOPETIYITAUUNA

Ilekunsa 21
npod. MyxuHa U.B.
JleyebHbIN hakynbTET



OBMEH BELLECTB W
JHEPI N

« OOGMeHHbIe, nnn metabonuyeckmne, NPoLECChl, B Xo4e KOTOPbIX
cneumguyeckme aNemMeHTbl opraHM3Mma CUHTE3UPYHTCA U3 NOIMMOLLEHHbIX
NULWEBLIX NPOAYKTOB, HA3blBalOT aHabos1u3MoM.

« OOMeHHbIe, UNu metabonuyeckne, NPOLIECChl, B Xo4e KOTOPbIX
crneumdmnyeckme aremMeHTbl opraHmMama Unm nornoLweHHbIe NuLLeBble
NpOAYKThbl MOABEepralTcs pacnany, HasbliBaloTcs Kamabos1u3MoM.

OOmMeH BeLuecTB U 3HepPruu npeacrasndeTr cobom COBOKYNHOCTb
NpOLECCOB NMpeBpaLleHNs BELLLECTB U SHEPINM B XKMBbIX CUCTEMAX, a TaKxKe
oOMeEH BeLLecTBaMU N SHEPTMEN MEXOY OPraHN3MOM M BHELLHEN CPeaon.

CoCcTOMT U3 Tpex 3TanoB :

1. TllocTynneHue BeWECTB B pasfnMyHble KNeTKN (pepmeHTaTuBHoOE
pacllensieHne BeLwecTB, BcacbliBaHMe, NOCTYMNSIEHUE B OpraHn3m
Kncriopoga, TpaHCcrnopT BELLECTB);

2. Vcnonb3oBaHne nUTaTernbHbIX BELECTB KIeTKaMU;

3. BbiBegeHne KoHeYHbIX NPOAYKTOB MeTabonnama B OKpyXxatoLLyto cpeay.



OBMEH BELLECTB

e [InTaTenbHbLIMU BellecTBaMM Ha3bIBalOT
KOMMOHEHTbI MULLX, aCCUMUNUPYIOLLVECS B
Xxoge obMmeHa BellecTB B opraHuame. K HUm
OTHOCSATCS1 6eriKun, XXupbl, yrinesoabl,
BUTaMMHbI, MUHEpanbHbIe BellecTBa u
BOAA.

 DnN31MoNorM4yeckon 3agademn ABnaeTcs
KOonim4yecTBeHHasi oueHka oobMeHa
BELLIECTB, AJ151 YEro nccnenyoT npmxon B
opraHmnam 6e/1Ko8, XKupoe U ya/1e80008 N Ux
pacxopj.




OOmMeH benkoB

PYHKUUU:
* [1nacTtuyeckas (CTpyKkTypa, pereHepauus)

* PerynatopHaga (pepMeHTbIl, FOPMOHbI,
peuenTophbl)

« [omeocTaTu4yeckas (OHKOTUYEeCcKoe aaBreHue,
BA3KOCTb KPOBW, BydhepHble CUCTEMbI KPOBU)

e 3awnTHasa (aHTUTENa, reMmocTas)
* TpaHcnopTHas
« JHepreTn4yeckas




buoriocuyeckas UeHHoOCMhb:

* benku obnagatoT pasnnMYHbIM aMUHOKUCITOTHBIM
COCTaBOM, NO3TOMY U BO3MOXXHOCTb UX UCMNONb30BaHUS
ansi opraHn3ma HeoguHakoBa. 13 20 aMMHOKUCTIOT — 12
CUHTE3NPYETCH B OPraHm3me, a 8 — HesaMeHUMbIle
aAMWHOKUCNOTbI (MenumnH, N3onemumH, BaruH,
METUOHMH, JIN3UH, TPEOHUH, (peHnnanaHuH,
TpunToaH).

* B cBA3n ¢ 3TM pasnnyaroT OMONornYecku LeHHble
6enkun — cogepkaline Becb Habop aMUHOKNCIOT, U
HenonHoueHHbIe.

 [Nnwa gormkHa coagepxaTb He MeHee 30% OerikoB C
BbICOKOU ODMONOrmnyecKkou LeHHOCTbI0, B OCHOBHOM
XMBOTHOrO npoucxoxaeHunsa. KoadppuumneHT
npeBpaLLEHNS XKNUBOTHbIX OENKOB U3 PaCTUTENbHbIX —
0,6-0,7%.



Cymoy4yHasg nompebHocmab:

» [11na nonHoro ygoBneTBOpEHUS
noTpebHoCTEN opraHn3ma B bernke
4yenoBeK AOIMKEH rnony4vartb 80-100 r berika,
B TOM 4yumcne 30 r XKUBOTHOro

MPOUCXOXOEHNS, a NPU PU3NYECKNX
Harpy3kax — 130-150 .

e dusuosiocudeckulu onmumym benka -1
r/Kr macchbl Tena.

* [1pn okncneHnm 1 r 6enKkoB BbigenseTcs
4,0 KKkan=16,7 [x.



B3aumornpespauwleHus
numamersibHbIX 8eWecma:

* [1paBuno usoamHamum PybHepa — obmeH
XXMUPOB, OENKOoB, yrneBogoB B3aMOCBSA3aH.
[luTaTenbHbIe BelwlecTBa MOryT
B3aMMO3aMeEHSATbCSA B COOTBETCTBUU C UX
9HEpPreTN4YeCcKom LLEHHOCTLIO, TaK Kak
CYLLIECTBYIOT MPOMEXYTOYHbIE METABONMNTBI,
HanpuMep, auemusiko3H3umM A, C NOMOLLLIO
KOTOPOro BCE BUObl 0OMeHa CBOAATCS K
ooLleMy NMyTU — ULMKNY TPUKAPOOHOBLIX
kucnot. OaHako 6enku, B CBA3M C UX
nnacTn4yeckom PyHKUMEN N HECMTOCODHOCTBLIO K
OENOHUPOBAHUIO HE MOTYT 3aMEHATLCS HU
XUpamu, H1 yrnesBogamu.




A3omucmbit 6anaHc

A3omucmbilt 6anaHc- pa3HuLua Mexay Konm4yecTBOM a3oTta, NOCTYMNUBLLEND
B OpraHu3m c nuLlen, n Konn4yecTBoM a3oTa, BblAENSeMoro n3 opraHm3ama B
BUAe KOHEeYHbIX MeTabonuTos.

16 r azota coorBeTcTBYHOT 100 r 6enka (1 r a3ota COOTBETCTBYET 6,25 T
bernka).

Ecnu KonnyecTBo NOCTYNUBLUENO a3oTa PaBHO KOMIMYECTBY BblAENEHHOIO, TO
MOXHO TroBOpUTb 00 aszomucmom pasHoesecuu. [Ana nogaepxaHus
as3oTUCTOro paBHoOBecusi B opraHuame Tpebyetca 30-45 r/cyT XKMBOTHOro
benka.

CocTosiHue, NP KOTOPOM KONMMYECTBO NOCTYNMMBLUEro a3oTa TrpeBblllaeT
BblAeNeHHOe, Ha3bIBaeTCs MNONMOXUTENbHbIM a30TUCTbIM OanaHcomMm.

CocTosiHue, Nnpn KOTOPOM KOJIMHECTBO BblAEJIEHHOINO a30Ta MnpeBblllaeT
noctynmseLlee, Ha3blBa€TCA OoTpUUuaTesribHbIM a30TUCTbIM GanaHcom.

MuHumanbHoe KonmndecTBO ©Oernka, MNOCTOAHHO pacnagaroulerocd B
opraHuame, HasblBaeTcs ko3ghuuueHmom usHawueaHus (PybHep). OH
coctasngaetr npumepHo 0,028-0,075 r asoTta/kr B CyTkW. Takum obpasom,
nortepa 6enka y yenoseka maccou 70 kr paBHa 23 r/cyT. [locTynneHne B
opraHuam ©Oenka B MEHbLUEM KONMMYEeCcTBe BedeT K oTpuuaTtenbHOMY
asotTuctomy  6GanaHcy, HEeydOBNETBOPAOLWEMY  NfacTU4eckne U
SHepreTnyeckme noTpedHOCTM opraHn3ma.




Peaynguus obmeHa 6ekos:

e AHabonuam — comaToTponmH (rOpMoH
ageHormnoguaa), UHCYynuH
(noaxenyno4vHaga xenesa), aHaporeH
(My>XCKMe nonoBsble Xernesbl).

 KaTabonn3m — TMPOKCUH U
TPUNOOTUPOHUH (LLMTOBUOHAA XKenes3a),
[MIOKOKOPTUKOUAbI (B MeYEeHU CTUMYIUPYIOT
CUHTE3) U agpeHanumH (Hagno4YeYyHuKn).



O6mMeH nMnNuaos

JNInuabl: HeTpanbHbIE XUPbI (TPUrNUuepuabl),
docdhonmnunabl, XONEeCTEPUH, XKUPHbIE KNCMNOTHI.

PyYHKUUU:
[TnacTnyeckasa (pocponunuabl, XOnecTepuH);
JHepreTnyeckas;

McTouyHnK oOpasoBaHUSA 3anacoB 3HEPrun U

QHAOOreHHon BoAbl (Y >XeHWMH paeno 20-25%
Macchbl Tena, y My>X4uH — 12-14%);

PerynatopHaa  (npeobpa3oBaHne  MY>KCKUX
MOSTIOBbIX TOPMOHOB B >XEHCKUNE B XXMPOBOW TKaHM).



buoriocuyeckas UeHHoOCMb:

[Ona HopmanbHOM XU3HeOesaATeNbHOCTU (CTPyKTypa MeMbpaH,
CUHTE3 npocTarnaHOuHOB U TMOSIOBbIX FOPMOHOB) Heobxoaumo
NpuUCyTCTBME B MULLE He3aMeHUMbIX MXUPHbLIX Kucsiom —
OofleMHoOBasd, JnuHorneBasd, JIMHOMEHOBasl, apaxuaoHoBas.
CyTo4Hasi noTpebHocTb B HUX — 10-12 1.

BaxHoe 3HayeHne MMEKT W CROoXHble XUpbl — dpocdatngbl U
cTepuHbl. Xorecrteposl OTHOCUTCA K Knaccy CTEepUHOB,
BKIIOYalOLWEMY TakXKe CTepouaHble T[OpPMOHbI, BUTaMuH D,
XXen4yHble Kncnotbl. Jk3oreHHo — 400 mr/cyT, aHooreHHO — 1000
Mr/cyT. Xoriecteporn nepeHocnTca ¢ TOKoM KpoBu B cocTtae JIMNBI,
A, NNOHT. B Hopwme TIPHI/MBIT =1.

KeToHOBbLIe Tena npn ananMTernbHOM rofiogaHnn UCNosib3yroTCA B
KavyecTBe AOMNOoJIHNTESIbHOIoO 3HEPreTn4eCcKkoro MCToO4YHMKa
rOJTIOBHbIM MO3IOM.

CymoyHass nompebHoCcmb:

70-80 r. NMpwn okucneHnn 1 r xxupos Bbigensaetca 9,0 kkan nnu
37,7 Ox. 3a c4eT OKMUCNEHUS HeNTpParbHbIX XXNPOB 0bpasyeTcs
50% BCeu aHeprum.




B3aumornpespauwleHus
numamersibHbIX 8eWecma:

Korga ypoBeHb MMoKo3bl B KPOBW MOBLILLIAETCY,
XUPHble KNCMNOTbl No4 BIIUAHUEM UHCYNUHA
OENOHUPYIOTCA B XKWPOBOW TKAHMN.

npl/l 06MNbHOM yrnesoaHOM NMNTaHUU U
oTcyTCTBMN KMPOB B TMNUWLE CUHTE3 XKNPa B
OopraHnM3mMe MOXeT NponcxoanTb U3 yrriesoanos.

B neyeHn n3 nunngoB obpasyroTca KETOHOBLIE
Tena (B-okcmmacnsaHHas, aLeToyKCcycHas KUCNOoThl,
aLeToH), muuepuabl, KOTopble No mepe
HeobXxoaMMOCTU pacnagatoTcsi ¢ obpazoBaHUEM
XXUPHBbIX KUCMOT.

[leyeHb — eANHCTBEHHbLIV OpraH, onpeanenaoLmnm
YpOBEHbL (OCHONNNNOO0B B KPOBW.



Peaynguus obMeHa XXUupos:

* Perynupyetca HepBHOU 1 rymopanbHOW
CUCTEMOMN, MECTHBLIMU TKAHEBbLIMU
MexaHu3Mamu.

e AKmueauusi cuHmes3sa — noBblLLEeHNE
KOHLEHTPAaL W rMOKO3bI B KPOBMW,

[MIOKOKOPTUKOUAbI Yepes NOBbILLEHNE YPOBHA
rnoko3bl, [TCHC.

e Kamab6onu3m unu nunosu3s — agpeHanuH,

MHCYINWH, COMaTOTPONMHbIA FTOPMOH r’Mnogunaa,
TnpokcuH, CHC.




OOmMeH yrneBoaoB

YrneBoabl: KOHEYHbIV NPOAYKT rmaponmsa —
[MIOKO3a, PPYKTO3a, raniakrosa, KoTopble
nocnie BcacbiBaHUA B KPOBb NpeBpalLlatoTcd B
[MIOKO3Y. YPOBEHb MIOKO3bl B KAnMNNApHOW
KpoBWu 3,5-5,5 mmonb/n (4,1-6,2 MMoOsnb/N B
nnasme).

PYHKUUU:

[TnacTuyeckasa (rmmkonpoTenabl,
MuKoNunuabl, NEHTO3bl BXOOAAT B COCTaB
HYKINENHOBbIX KNCIOT);

OHepreTn4veckasa (90% pacxoaoyetcsa Ans
BbIpabOTKN 3HEPIUN).




CymoyHasi nompebHocmb:

* 500 r/cyT (MMHMUManbHasa — 100-150 r/cyT). MNpwn
OKucrnieHuu 1 r yrneBoaoB BblaenseTcs 4,0
KKan=16,7 [1x

B3aumonpeepauleHuUss numamesibHbIX
geuiecmae:

* 70% yrneBooB NMULLKN OKUCNAETCA B TKaHAX 40
Boabl n CO,,

* 25%ITIIOKO3bl KPOBU NpeBpaLlaeTcd B XXUP;

e 2-5% npeBpallaeTcd B Ne4eH N MblLLLIax B
[MIMKOreH (rnmmkKkoreHes).

* [lpn cTpecce HeEKOTOPOE KONMMYECTBO MMOKO3bI
obpa3syeTcda N3 aMMHOKUCIOT U rMuuepuHa
(rIFOKOHeoreHes).




Peaynsauus obMmeHa y2/1e80008

3meHeHne coaep kaHuns rMioKo3bl B KPOBU
BOCIMPUHUMAETCS FMIoKopeLienTopamMm B NEYEHM,
cocyaax, BeHTpomMeananbHOM OTAene rmnotanamyca.
LleHTparnbHbiM 3BEHOM ABIISIETCS rMNoTanamyc, oTctoga
perynmpoBaHune OCYLLECTBISIETCSA BEreTatTMBHbIMU
HepBaMn 1 r'yMmoparnbHbIM NyTEM.

VIHCYI1UH — TOPMOH [3-KNETOK OCTPOBKOBOW TKaHM

nog)kenyaooyHou xenesbl. [1og ero BnnaHmne
CHU)Xaemcsi codepi)kaHue 2J1I0KO3bI B KPOBU U
yBenmM44mBaeTCs ypPOBeEHb MMUKOreHa B TKaHAX.

e AKmueauyusi cCUHmMe3a — rnoKaroH, TOPMOH Q-KJ1E€TOK

OCTPOBKOBOMW TKaHW MNOaXXenyao4Homn Xerneabl,
agpeHanuH, rmoKOKOPTUKONObI, COMATOTPOMNMH,
TUPOKCUH N TpunoatTnpoHunH, CHC. I'mneprnmkemunsa
NpPMBOAMUT K YBENUYEHNIO OCMOTMYECKOro AaBlneHnsd
nasmbl.



OBMEH SHEPI WA

B ocHoBe npoLieccoB 0OMeHa 3Heprven nexart 3aKoHbl
TePMOONHAMMUKM:

e [lepebiu 3aKOH TepMoanHaMuKku (JlomoHocoB , 1748) — 3aKOH
COXPaHEHUA N NpPeBpaLLEHNA SHEPIUN;

e Bmopou 3aKkoH TepMOANHAMMUKN — eCnun NtoOOoIN BUA, SHEPTUN MOXKHO
TpaHCcOpMUPOBaTb B 9KBMBANIEHTHOE KOSIMYECTBO Tenna, 7o B

crny4ae obpaTHOro npeBpalleHns nonHasa TpaHcdopmaums
HEBO3MOXHA.

Mepa TepMoguHamMn4ecKon Heynopssao4HOCTU CUCTEMbI —
3HTponusa. [Npn coBepLueHnn Nodoro Buaa paboTbl 3HaYMUTENbHASA
YacTb BbipabaTbiBaeMoOn 3HEPTUN TEPAETCS B BUAE TENMNOThI,
No3TOMY KO3(h(PULIMEHT NONMe3HOro AeUCTBUS XKMBOU KINETKN
npeacTaBneH TONbKO TOW YaCTbio, KOTOpada 3aTpadynBaeTcs Ha
COBEpPLUEHNE MONE3HOM BHELLHEW paboThl.

« Bcneacteue sHTponuu Kl *XnBbiX OpraHM3MoB MeHbLUE, YeM
MaLLVH.

* Hanpumep, npu mbille4yHOM COKpaLleHnn 80% TepaeTcs Ha TennoTy u
TONbLKO 20% - HAa MexaHN4eCKyo paborTy.




EAMHNLBI N3MepeHuns
9HepreTn4eckoro oomeHa

o DHEpPreTun4yecknm obMeH namepseTcsa Konm4ecTBOM
BblaenaroLleroca tTenna (Kkan) Ha eguHuly
BpeMeEHMW.

* Kanopwusa — Konn4yecTtBO 3Heprum (tenna),
Heobxoanmoe AnA NOBbIWEeHUA TeMmnepaTtypbl
1r BoAabl Ha 1°C.

B Me>|<u,yHapop,H0|7| cucTteme eguHuL B Ka4ecTBe
OCHOBHOUW eONHULbI 3Heprvw| NPUHAT axXoynb (IX):
1 Ox=1 B1-c=2,39-10"* kkan unv 1 kkan=4187 [Ix.

el

AneKTpuyeckana, oCMOTUYECKas,
- MeXxaHu4eckKkasl, Tensiosas




[MTPXOL N PACXO4 SHEPT A

e [Mpuxon aHeprum onpeaensitoT CXXUraHMem NULLIEBbIX
BELLECTB W onpeaeneHmem cogepxaHusi B NULLEBbLIX
npoAaykTax 6enkos, XXMPOB U YrNeBOAOB.

o JHepreTnyeckasa LEHHOCTb NUTaTesNIbHbIX BELUEeCTB.
[Tpn cxXuraHum B KanopnmeTpuyeckon bombe bepTro:

« 1r 0enkaBbloenseTca 5,6 kkan Tenna;

* 1ryrneBoaos — 4,1 KKan Tenna;

e 1rXupoB - 9,3 Kkan Tenna.

NMpun a3apoOHOM OKUCIIEHUN B OpraHu3me:

e 1rOenkaBblgensieTcd 4,1 Kkan Tenna, T.K. OKUCNAIOTCA B
opraHu3me He NONHOCTbIO;

* 1ryrneBogoB —4,1 KKkan tenna;
* 1rXunpoB-9,3 KKan tenna.




PacyeT notpebnsiemMomn saHeprum

Q=4,1 (kkan/r) - B (r) -1 + 9,3 (kkan/r) - X (r) -1 + 4,1 (kkan/r) - Y (r) -4

*B paunoHe JomKHbl ObITb cbanaHcupoBaHbl 0enku,
XUpbI U yrneBoabl. CpegHee COOTHOLLEHUE UX
MacCcCbl cocTtaBngdet 1:1,2:4,6 nnnl1l:1:4

*[Tony4yeHHbIN pe3ynbTaT cneayeTt oueHnBaTh C
nonpaBkou Ha YCBOEHWE, B CPeHEM
cocTaBngawLwen 90%.




Pacxon aHepruu

 Pacxopn aHeprun (onpeaeneHue
3Heproobpa3zoBaHUA) B OpraHn3me
onpenensioT, NCNOoNb3ys IPAMYH U
HernpsamMyr Kasaopumempuro.

« [IpsiMass KasiopuMempus —
HenocpeaCTBEHHbLIN U MOMHbIN yYeT
Konun4yecTBa BblAeNTeHHOro opraHM3mom
Tenna B bnokanopmmeTpax.




Henpamas Karopumempus

e Henpsimasi kamopumempusi — onpegerneHve
Konu4yecTtBa noTpebdrieHHoro O, 1 BblOENEHHOro
CO, 3a nepuop BpemeHu (I'IO.I1HbIVI rasoBbIn
aHanws) NN TONbKO KONMYECTBO NOrMOLWEHHOro
O, (HenmonHbIn rasoBbIM aHanu3) C
nocneayloLwmumM pacyeToM TENMONPOAYKLUMMN.

« KonnyectBo Kucnopoga, Heobxoaumoe And
OoKUCreHna 1 r 6enkoB, XUPOB M YrNeBoaoB —
HEOOMHAKOBO, TakkKe KaK W  KONU4ecTBO
Bolgensemo CO, n Tenna. B cBA3M € 3TUM
onpenensawT KanopuquKuu aKeueasieHm
kucropoda (K3K) - konuyecTBO Tenna,
ocBoOOXparwLweecsa nocrie noTpeodrneHus
opraHusmom 1n O,




LbixamesibHbIU KO3 PUUUEHM
(LK)

AbixamenbHbil ko3ghduuueHm ([K) — oTHoOLIEHNEe obbemMa
BblOENEHHOro CO K 00 beMy NOrmnoLeHHOro O pasnunyeH npu
OKUCINEHUNN 6en|<0|3 XMPOB W yrneBsoaos.

ﬂK—VC02N02
Ero BbICHUTbIBAKOT, NCXOOA N3 cbopmyn OKnCcnnTelrbHbIX XMMNYECKNX peaKLl,VIVI.
Yrnesoabl — 1,0 (6 V COZ/ 6 VOZ)
Xupsl - 0,71 (102 V CO,/ 145 VO,)
Benkwv (npu paciuenneHun o moyeBuHbl) - 0,8 (77.5 V CO,/ 96.7 VO,)
Mpu cmewaHHou nmwe OK = 0,85.

ObixaTenbHbIN Kanopunuyecknm akBuBaneHT
kKoahhpuymeHT kucnopogaa (kkan/n O,)
0,71 (Kupbl) 4,7 ]
0,75 4,73
0,8 (6enkn) 4,8
0,85 4,86
0,9 4,92
0,91 4,98
1,0 (6enkn) 5,05




PacuyeT TennonpoaykKLunuu opraHusma

(Q)
Q_VO K3 K roe

VO, — n/muH, KSK KKan/n, Q- kkan/mMmuH

Cnocob HenosiHo20 2a308020 aHas1u3a 6oriee NPoCT: 3Has KOSIMYECTBO
noTpebrneHHoro OpFaHI/I3MOM Kncrnopoaa (C NoMoLLbIo onpeaeneHnst HaknoHa
KPMBOW CNNpOrpaMMbl) — yCcpeaHeHHbIW OblXaTesfbHbln KOadhuuneHT 0,85
N COOTBETCTBYIOLLNIN eMY KSZK 4,86, MOXXHO paccyMTaTb 9HeproobmeH 3a
noOoN NPOMEXYTOK BPEMEHMU (1 MWH Unn 1 cyT):

Q=VO0.-4,86

[@3000MeH y YyenoBeka MOXHO onpenensate metogom Kpora B cneunanbHbIX
Kamepax 3akpbITOro Tuna (pecnupaTtopHasi KamMepa 3aKpbIiToro Tuna
LlaTepHnkoBa) nuboO OTKPbITbBIM  pecnupaTopHbIM  MeTogoM  [lyrnaca-
XonaenHa.



BUObl PACXOOA SHEPI'I

Pacxof aHepruu noapasaenatoT Ha:
e OCHOBHOM
e Pabouun.



OCHOBHOW OBEMEH

OCHOBHOW OBEMEH - MMHMManbHOe KONMYEeCTBO 3HEprum,

HeoOxoaonmoe ans obecnevyeHus romeocTa3sa
ooapcTBYyOLWEro opraHu3mMa B yCrIOBUAX OTHOCUTESNbHOIO
hn3n4eckKkoro u NCUXNYECKOro NOKosi.

OcHoBHOM 0OBMeH onpegensitoT B CTPOr0  KOHTPONMPYEMbIX

hoONPR

cmaHOapMmHbIX yCII08USIX:
HaTtowak (4epe3 12-16 4YacoB nocne npuema nuLiun)
B nonoxeHuu nexa
B cocTOSsHUM CMTOKOUHOro 6o0apCcTBOBaHUA
B ycnoBusix tTemnepatypHoro komdopta (18-20°C)

BbipakaeTcs Konnm4ecTBOM aHepro3aTpaTt U3 pacdeTta 1 Kkan Ha 1
Kr Maccbl Tena B 4ac (B cpedHeM paBHa 1 KKan/Kr- 4, T.e. npu

macce 70 Kr OCHOBHOW 0OMeH Myx4uHbl cocTtasnsetr 1700
KKan/cyI, Y )KEHLLMH C TaKOW XXe Maccou Tefia Ha 10% Huxe).




N

Pakmophbl, CNOCOOHbIE BIMUATb Ha

NMHTEHCUBHOCTb OOMEHHbIX

npoueccoB.
CyTouHble KorlebaHus

PusnyeckKkaa u ymcTBeHHasa Harpys3kKa

Npuem nuwm (cneymnduydeckoe
ANHaMn4yeckoe genctene nuwn). [Npwu
benkoBomn nuile 0OMeEH yBENMNMYMBAETCH Ha
30%, Npun NUTaHUN XXNpamMun U yrnesogamu —
Ha 14-15%. AZIKo20/1b nocmassisem aHep2uro
7 KKari/e, Ho U ycurnusaem ee pacxoo, m.e.
rnoskiuiaem oCHO8HOU O0bMeH, Mo3Mmomy 8
Kadecmee 3aMeHbl rnuuieabiM rnpooykmam
HernpueMsem.

TemMnepaTtypa oKpyxarwLieun cpegbl.




PABOYNN OBMEH

» PABOYUWN OBMEH, nnu pa6ouas
npudaBKa — 3Hepro3artpaTbl Npwu
donsnyeckon unm ymcTBeHHOU
Harpyske.

 CymMMa OCHOBHOro oomeHa n pabouemu
npmnobaBku coctasnset BAJIOBbIWU
OBMEH.

* [lpegenbHO gonycTrMagqa no TAXKeCTu
paboTa ans YyernoBeka He JOoImKHa
npeBbIillaThb N0 3Hepro3arparamM ypPOBEHb
OCHOBHOro obmeHa bornee, 4em B 3 pa3a.



BennuuHa aHepro3artpar
B 3aBMCUMOCTU OT OCOOEeHHOoCcTen

npodeccun

KoachchuumeHnr Obuwnm o
o CYTOYHbIN
Mpynna Ocob6eHHOoCcTU npocheccum cdnsnyeckoun
pacxopn
aKTUBHOCTU
3Heprumn, Kkan
PabGoTHUKMK, 3aHATbIE
npenMmMyLLecCTBeHHO
MepBas yMCTBECHHBIM TPYAOM 1,4 2100-2450
(Hay4Hble paboTHMKWN, ’
CTYAEHTbl FyMaHUTapPHbIX
cneunanbHOCTEN)

PaGoTHMKN, 3aHATbIE NErkum

Bropas pusnteckum Tpynom 1,6 2500-2800
(MeanMUUHCKMeE cecTpbl, ’
CaHUTapKu)

PaboTHMKN, 3aHATbIE TPYAOM

TpeTbs CPeAHen TkecTH 1,9 2950-3300
(Bpaumn-xupyprum)
PaboTHMKK, 3aHATLIE
YeTBepTas TAXeNbIM PU3NYECKUM 2,2 3400-3850
TpyAoMm

PaboTHUMKK, 3aHATBLIE 0c0b0

MaTaa* TAXeNbIM PU3NYECKUM 2,5 3850-4200

TpyAom




PEIrynAaAumnAd ObMEHA
OHEPI'I

* HepBHbIN MeXaHU3M:

1.

YcnoBHOPEeMEKTOPHLIN MEXAHN3M
(NpegcTapToBOE COCTOAHUE)

BeretatuBHaga perynauus (LeHTpbI B
rmnortanamyce)

GHAOKPMHHaH perynauunus



PU3NOJTIOMTMHECKUE OCHOBDbI
[MATAHUA

e MuTaHmne — npouecc MnocTynneHus, nepesapuBaHus,
BCacbiBaHUA W YCBOEHUA OPraHM3mMom MNULLEBbIX
BELLECTB, HeobXoaNMBbIX ans KOMMeHcauunun
9HeproTpar, NOCTPOEHUA U BOCCTAHOBMNEHNSA KINETOK U
TKAHEW Tena, OCYLWleCTBNeHUsa U perynaymm yHKUun
opraHusma.

PasnunyaloT nutaHne ecmecmeeHHoe U UCKYCCImM8eHHOoe
(mapeHTepanbHOE U 30HO0BOE 3HTEpParnbHOe),
sieyebHoe u rie4ebHo-npoguiakmuy4eckKoe.

B HacTosLee BpeMs CyLLEeCTBYIOT 2 OCHOBHbIE TEOpPUU
nUTaHuA:
1. Knaccuyeckas (Teopusi cbanaHcupoBaHHOIMo NUTaHUA)

2. CoBpemMeHHasa (Teopust agekBaTHOIMo NUTaHUSA)




CbanaHcuposaHHOoE numaHue

CbanaHcupogaHHOE rnumaHue xapakTrepusyeTcs
onTuMarbHbIM COOTBETCTBMEM KONMUYECTBA N COOTHOLLEHWUM
BCEX KOMMOHEHTOB NULLIN PU3NOSTOTMYECKUM NOTPEBOHOCTAM
opraHusma.

1. B paunoHe gomnxHbl ObITb cOanaHcUpoBaHbl 6eriku, XXUpbl

n yrnesoabl. CpegHee COOTHOLLEHME UX MaCChbl COCTaBNAET

1:1,2:4,6

mnum 1:1:4

Y peten: 3 mec —1:3:6, 6 Mmec — 1:2:5, ctapwe 1 roga—1:1,2:4,6
Y noxunbix — 1:0,8:3,5

2. Hannymne ButammnHOB, MMHEpPAnoB.

3. PerynsapHbiv NpUemM B OQHO U TOXE BPEMSI CYTOK APOOHO.
3aBTpak —30%, 0b6en — 50%, y>X1H — 20%. bonee
paunoHanbHO5-6 pa3oBoe NMTaHue.




AdekeamHoe riumaHue

» AdeKkgamHoe numaHue XxapakTepusyeTcs
NPUHATUEM NOCTynarta o
cbanaHCMPOBaAHHOM MUTAHUN U
OOMNOrHEeHUsX, Handoree NnornHo
OoTpaaroLMx BCE CTOPOHbI MONMHOLIEHHOIO
nuTaHnga Yyenoseka. Astop — A.M. Yrones




e TEMINEPATYPA TEJIA
YEJTIOBEKA wm
TEPMOPEI'YNAUUA



e [lnss 2o0MoUOMEPMHbLIX UNU
menJsiIOKPOBHbIX XUBOMHbIX XapaKTepHa
NOCTOSAHHagd Temnepatypa bnarogaps
MHTEHCUBHOM BbIpabOTKe Tenna,
perynmpyemMom cneumarnbHbIMU MEXaHU3MaMN.

o [lnsi noukunomepMHbIX unu
XOJIOOHOKPOBHbIX XXUBOMHbBIX XapaKTepHa
HU3Kass UHTEHCMBHOCTb TEMNSTONPOAYKLINM,
Temneparypa Ttefnia y HuUX nperteprneBaeT
konebaHnsi B COOTBETCTBUN C OKPY>KaroLLEN
cpenoun.




TEMMEPATYPA PA3JINYHbIX YHACTKOB
TEN/

 Temnepartypa
roMOMOTEepPMHOro aapa
OTHOCUTESIbHO CTabunbHa -
36,7-37°C, xOTS cywlecTByeT
HeOOoNbLIOW rpauUEHT N B
npenenax agpa—0,2-1,2°C.

« [Ina knnHn4yecknx uenemn
oLEeHKa TeMneparypbl sapa
NpoBOAUTCA B
ornpenerieHHbIX y4acTKax
Tena:

1. npsaAMas KULLKa,
NornocTb pTa,

3. noamblliedyHas BnaguHa
36,0-36,9°C.

N

Xonoa Tenno

AUcmuHHOU memnepamypou mena, T.e. TeMmrnepaTypomn, OTKITOHEHNE KOTOPOU
OT HOPMbI MPUBOAUT K BKITKOYEHMIO CITIOXKHbBIX MEXAHM3MOB CaMOperynaumn,
CUMTaloT TeMnepartypy KpoBu npaBon NoSIOBUHbI cepALua, OHa KorebrneTtcs B
npenenax 37-38°C



PUTMMUWYECKUWUE UBMEHEHUA

TEMNEPATYP

bl

* B TeueHne cyToK Temnepartypa Tena
Koneodnertcsa B AnanasoHe 0,3-1,5°C.

Rectal temperature
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PETIYNAUUNA TEMITEPATYPDI

TENNOMNPOAYKLU
UA
(Xumunyeckasa

Tepmoperynauus)

g

TEMIOOTAOAH
A
(pnsnyeckasd

TepMoperynsauu
2)




PELUEINUUNA TEMIEPATYPbI

BbloensaioT Tpu rpynnbl TEpMOpeLenTOpPOB:

1.

NoBepXHOCTHLIE TepMOpeLEenTOPbLI, PACrnofnoXXeHHbIE B KOXE.
TemnepaTypHble peLenTopbl KOXN PacrnofioXeHbl B pa3fnNyHbIX
Cnosx (xonogoBble TEPMOPELIENTOPLI - IPENMYLLIECTBEHHO Ha
rmyounHe 200- 400 MKM, TeNMoBble — Ha rMybunHe 400-600 MKM), YTO
obecnevmBaeT CnoCcoOOHOCTb UX pearnpoBaTthb Kak Ha Temneparypy,
TaK 1 Ha TENNOBOW NOTOK N ero HanpaBneHue.

BucuepanbHblie TepMOpeLenTopbl, PAacrnorio)XeHHbIEe B CTEHKaX
KPOBEHOCHbIX COCYA0B, CKEMNETHbIX MbILLILIAX, BHYTPEHHUX OpraHax

LleHTpanbHble TepMopeLenTopbl (TEPMOCEHCOPSI),
pacrnono)XeHHble B nepegHeM rmnotanamyce, Mo3)e4ke,
PETUKYNAPHOM chopMaLm CTBONa MO3ra U B CMIMHHOM MO3re.

CeHcopHas nHopmaL s OT TEPMOPELIENTOPOB PacnpoCTPaHAETCS
Mo HEPBHbLIM BONOKHaM Tuna A-gernbTa 1 Yepes NIeMHUCKOBbIE MYTU K
HellpoHaM Tanamyca, 3aTeM B rMrnoTanamMyc 1 CEHCOPHYo obrnacTb
KOpbl.

TepMopeLEenTopbl KOXXW MOTYT U3MEHSATb CBOO YyBCTBUTENBHOCTb K
TemnepaType B 3aBUCUMOCTN OT OOLLIEFO COCTOSAHUS OpraHn3ma, YTo
Ha3blBaeTCH « PYHKUUOHASIbHOU MO6U/IbHOCMbIO Peyernmopos».



HEPBHbIE LERTPbI

« B obracTtu nepeaHnx aaep runotanamyca
oOHapyXXeHbl UeHmMpbI mersioomoayu.

* B obnacTtu natepanbHO-40pCcanbHOro
rmnoTtanamyca obHapy>XeHbl UeHmpbl
mensioobpa3oeaHusi.

« Mexay ueHTpamu TenNooTaauYm U
TENNONPOAYKLUMN CYLLECTBYOT PELIMNPOKHbIE
B3aMMOOTHOLLEHUS.

*OcobeHHOCMb: MmepmovyscmeumersibHble
HeUPOHbI €ecmb MOJIbKO 8 [1EPEOHEM
auriomanamyce — pasnudarom 0,011°C.




KoxHble peuenTtopbl MHdopmupytoT LIHC o noBbiLeHNH
NN NOHWXEHUN TEMMEpPATYPbl OKPYXKatoLen cpeabl
eLle 00 OTKNOHEHUs TeMrnepaTypbl BHYTPEHHEN cpeabl.
[Tpn 3TOM BKIHOYAKOTCHA TEPMOPETYNATOPHbIE
MeXaHM3Mbl, NpeaoTepaLlaroLne 3To OTKNOHEHNE
(pe2ynayusi No 603MyUW,eHUI0).

CyLLEeCTBYIOT TEPMOPETYNATOPHbIE peakunuy,
onocpeayemMsble CrMHHbIM U MPOAONTroBaTbIM MO3IOM.
Buavmo Takve mexaHn3Mbl y4acTBYIOT B «JT10Ka/IbHOU»
adanmauuu», Npy KOTOPOIA pa3BNBAETCS NOBbILLEHNE
YCTOMYMBOCTU K OXNAXKOAEHUIO NN HAarpeBaHUIo
onpegeneHHbIX YacTen Tena, Hanpumep, e Unm pyk,
3a CYET Ba30OMOTOPHbIX 1 NOTOOTAENUTESNbHbIX PEeaKL M.

BbiCLLME CTPYKTYpPbI FOSTIOBHOMO MO3ra, B YaCTHOCTU
HoB8asl Kopa, Takke NPMHUMaIOT y4acTune B
TepPMOpErynsLUnum Ha OCHOBE
ycJ108HOpPeghsIeKMOPHO20 MexaHuU3Ma.



MCNONHMNTEJbHBLIE
MEXAHUMb.
TENNONPOOYKUMSA

o Tennonpodykuusi (xumnyeckas
TepMoperynsaLmsi) obycrnosrieHa yBenm4yeHmem
MHTEHCUBHOCTMN MEeTaboNMMYeCcKknx npoLLeccoB B
TKaHSIX.

e MexaHuU3MbI:

1. CokpamumersnibHbIU MepMo2eHe3
(peaynupyemcs comamuyecKkou HepsHoU
cucmemou);

2. HecokpamumernbHbIU mepMo2eHe3
(peaynupyemcs kak CHC, mak u 2opmoHamu
WUmMoB8UOHOU XKere3bl U adpeHasriuHom).




TEMNJIOOTOAHA

TennoomaOday4a (pusnyeckasa Tepmoperynaums)
obycrnoerneHa cnegyroLwmmm dn3n4eckumm NpoLeccamum:

KoHTaKkTHas wnv guctaHTHasa KOHBEKLUUA (NepemMeLleHmne
TENnoro Bosgyxa c noBepxHocTtu tena). KoHmakmmHas (2-5%), unum
meriiornpogeodeHue — NpsiMon ObMeH Tensa Mmexay OByM4
obbeKkTamm c paHOW TeMnepaTypoun, AuctaHTHas (12-15%) —
nepexon Tenna B NOTOK BO34yXa, KOTOPbIN OABUXKETCS OKOJSO
NOBEPXHOCTU Tena, 3aMeHSAACHb HOBbIM;

Tennousny4yeHue (paanauus) (60%) — otoada Tenna nyTem
N3Ny4vYeHUs aNekTpoMarHUTHbIX BOMH B BUAE MHAIPaKPaACHbIX
BOJIH;

UcnapeHune XXNOKOCTU C 108ePXHOCMU KOXU WU 8€PXHUX
ObIxamersibHbix nymeu (20%). C 1 r napa opraHmam TePSAET OKOSO
600 Kan Tenna, B ropA4mnx Lexax tTepaeTcs o 120 norta/cyT, T.e.
oKosio 8000 Kkan.

BblgeneHne mo4yu U Kana.



P DPEKTUBHOCTL TEMNOOTAAUN
3aBUCUT:

— OT TeNJI0EMKOCTU OKpYXKaloLlen cpeabl
(OKOIo Mmops oHa bornblue 1 TennooTaada
MHTEHCUBHEE, OLLYLLIEHNE BbICOKOWU
TemneparTypbl NIOHMXAaETCH, B BOOHOU cpefe
OCODEHHO);

— obbema NoBEepPXHOCTU Tena (CBEPHYBLUUCH B
KInyboK, cbexxuBaHue, BTArMBaHME ronoBbl B
BOPOTHUK NarnbTo, T.€. 3aHATb MEHbLUNN 00BbEM
n HaobopoT);

— CBOWCTB KOXXHOIO NOKPOBa (y cobaku — A3blK,
y KOLLKW — NoAyLIEeYKn nan - obnuabiBatoT Ass
yBENNYEHUS UCNapeHus).




HepBHasa perynaumsa Tennootaadm v
TeNNonpPoAayKUum

BeretatuBHas HepBHaA
cuctema I Comatunyeckas HepBHas I
CumnaTunyeckum otaen cunctema I I
Cocypno- Cucrtema
Bypas xupoBas MoToBble
ABurartenbHas CKeneTHble MbILWLbI NPON3BOSIbHbIX
TKaHb xene3bl .
cucrema OBWXeHUM
Hepnpoxa- -
< OpoxaTenbHbIN NMoBepeH4yeckue
TeNnbHbIN Tennounsonauusa BbigeneHue nota
TepMoreHes peakuum
TepMoreHes




JIOKAJIbHAA
TEPMOPEIYNnAUUA

* JlokanbHOEe N3MeHeHne TOHyCca COCY/0B, B
OCHOBHOM apTepuorn.

* [logkorkHaga KneTyaTka ¢ mariou
TENNONMPOBOAHOCTLIO XUpa, BypbIn XKNP.

* TennousonupyrLiaa ogexaa. Y yenoeka
-«FYCUHasA KOXay.



[OPMOHAJIbHAA
TEPMOPEI'YNALNA

FopMOHbI runodunsa (CoMaTOTPONHLIN,
TUPEOTPONHLbIN), LUUTOBUOHOW XKENES3HI,
Hagno4Ye4yHUKOB (agpeHanvH).

CepOTOHMH YBENNYMBAET TENITONPOAYKLMIO NPU
oxnaxgeHun.

OHOOreHHbLIN NUPOreH — UHTEPNEenKnH-1, 6, 8 n cpakTop
HeKpo3a onyxorseun npu MMKPobHOU NHBa3UK
yBenuinBaeT aKkTUBHOCTb XON1040BbIX HEMPOHOB
rmnotanamyca n ymeHbllaeT akTUBHOCTb TEMS0BbIX
HEWPOHOB.

[IpoMexXyTo4Hasa ponb — npocTarnaHAnHbl rpynnbl E
- MIE, (bnokaTop uMKNooKcureHasbl - aCnnpuH),
ap,peHOKopTMKOTpongm n
MEeNaHOKOPTUKOTPOMNHbLIN FOPMOHBbI rMnodun3sa.



Apantauus K nepmoanyveckum
NM3IMEeHeHUsAM TeMnepaTypbl
cpeAabl

e 3aKanuBaHue - TeMnepaTypHas
aKKknmmaTunsauus, NnpuBbIKaHne Unu
TONepaHTHOCTbL (CMeLleHne nopora
Pa3BUTUS OPOXKN B CTOPOHY Doree HU3KNX

Temnepartyp, Uin HaobopoT, NPU BbICOKON
TeMmnepartype).

» C BO3pacToM B CBA3UN C UHBOSMHOLMOHHBIMI
npoLieccamMmu Temneparypa sapa
CHuXaeTtcs oo 34, 6 — 35,5°C.



TennosuodeHue
(mepmMmoepaus)

Tennosaga kapTuHa: A - TbiNNbHOW NOBEPXHOCTU KUCTEW B HOPME;
b - y naumeHTa c pybLoOBbLIM pasgpaxkeHnem fieBoro Siy4eBoro
HepBa






