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OyYHKLUMM NULLIEBbLIX BELLLECTB

IlnacTuyeckas - 00€CIeUeHUE MTPOLIECCOB
(PU3HOJTOTUUECKON pereHepaluy TKaHEH.

JHepreTunYecKas — 00eCIneYCHNE YHEPreTUUCCKUX TPAaT.

CemanTH4YeCKasi (CEMaHTHKA — CMBICI) — YYaCTHE
OMOJIOTMYECKU aKTHUBHBIX CyOCTPATOB MUIIKA B 00CCICYCHUM
IIPOILIECCOB KU3HEACATCIILHOCTH. DTO BUTAMUHBI U JIP.
cyocTparbl. {M0XXHO MCIIOIb30BaTh JJIS JICUCHHUS ! }




[TnTaHune. benkun
bejaku copepxarcsa KAk B JKMBOTHOM, TAK M B PACTUTEJIbHOMN

nume OHM, KaK NPaBUJI0, HCHOJIb3YIOTCS IJIs1 IJIACTHYECKUX
MPOIECCOB.

beJiku moapasaesaoTCs HA HOIHOUEHHble U HeNOJIHOUEHHble.
I1o/THOEHHBIMHU HA3bIBAKOT 0€JIKH, COAEPIKAIINE MOJTHBIH HA00P
He3aMeHUMBIX amunokuciom. Ha3pIBalOTCA TaAK OHM B CBA3HU €
T€M, YTO 3TH AMUHOKHUCJIOTHI JIUOO BOOOIE HE MOLYT
00pa30BbIBATHCS B OPraHU3Me YeJI0BeKa, JU00 00pa3ylorcs B
SIBHO HeA0CTATOYHOM KoJmdecTtBe. [lodTomy ecim a1
IHEPreTHUYECKUX MOTPEOHOCTE MOTYT MCII0JIL30BATHLCH JI00bIE
NHUIEeBbIE BellecTBa (B3aUM03aMEHAEMOCTh), TO IJIACTHYECKHE
NOJIZKHBI BOCIIOJIHATHLCS TOJbKO OeJIKaMu NuInu. B cuiry 31010
CYLIECTBYET NMOHATHE O 0e1K08OM MUHUMYMe TUTAHUA. JLJIsi
JII0JIed He3aMEeHUMbIMU AMUHOKHUCJI0TAMM ABJSIOTCH: JeiUUUH,
U301eiuut, 6aUuH, MEMUOHUH, TU3UH, MPEOHUH, (heHUTATIaHUH,
mpunmodgan.



benkoBbIN MUHUMYM

CKo0JIbKO 0eJIKa HY’KHO YIOTPeOJsTh?
OnpeaeauTsb 3T0 MOKHO 110 KOJNYECTBY
BbleJIsieMbIX U3 OPraHU3Ma
MeTa00JauTOB 0€eJIKOBOT0 00MEHAa, UYTO B
nmepecyere Ha 0ejioK cocraBjsieT 45-55T B
CYTKH JJIf YesioBeKka Maccou 70 Kr. 1o U
COCTABJISAET 0€/1IKOBBLIL MUHUMYM.



HutaHne. Xupbl 1 yrneBoabl.

CyIleCcTBYET MOHITHE U O MUHUMAJIbHOU IIOTPEOHOCTH
KUPA, ONIPEACIIIEMON HAIIMYUEM HE3AMEHUMBIX HCUPHBIX
Kuciaom. K He3aMEHUMBIM OTHOCATCS HEKOTOPHIC
HEHACHIIICHHBIC YKUPHBIE KMCJIOThI, BAXKHEUIIICH U3
KOTOPBIX SIBIAECTCS JUHOJIEHOBAS.

JKupbl UCTIONB3YIOTCA 111 00€CIIEYEHUA TIJIACTHYECKUX 1
YHEPIETUYCCKHUX MOTPECOHOCTEN OpraHu3Ma.

CyTOYHBIM MUHAMYM KUPOB COCTABIISIET OKOJIO 70T

MuHHMaTBbHOE KOJIMYECTBO HEOOXOAUMBIX OPraHU3MY
yieBoaoB coctasiisieT 100-150 1. B cyTku. B ycioBusx
AKTMBHOI'O 00pa3a *KU3HU CYyTOYHAS MOTPEOHOCTH
YIJIEBOAOB JIOJIKHA COCTAaBIATh 0KOJI0 400-450 1.

WX rimaBHOE Ha3HAYEHUE — SHEPIETUYECKUE TIPOLECCHI.



Bo3HMKHOBEHWE YyBCTBa rofioga v HacblLeHU4d

YCIDBHEIR Keparue
pedieKCchl (MEXaHO-
perenTopEr)

CHHJEEHHE YPOBHA
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(ILTEOKOpEIE MTOPEI)

CHEDKE HEE YPOBHHA Paspame Hie
JTHITHJIDB B XPOBH pPelenTopoe
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MeTabonuyeckme CoOCTOAHNSA KINeTKN

YPOBEHDb AKMUGHOCMU - THTEHCUBHOCTH OOMEHHBIX
IIPOLIECCOB IPU BBIMOJIHEHUM CHEHU-(PUUECKON (PYyHKIINU
KJICTKH (CEKpENus, COKpa-IIEHUE MBIUIICYHBIX H T.1I.).

YpoBeHb 20moeHOCHU - TOT YPOBEHb META00IM3Ma,
KOTOPBIM HEAKTUB-HAs B JAHHBIM MOMEHT KJIETKA JOJKHA
OJJICP->)KUBATh JJISI TOTO, YTOOBI B JIFOOOKM MOMEHT ObITh
TOTOBOM HadyaTh (DYHKIIHOHUPOBATA.

YpOBEHD nOOOeEpItcanus ue10CmHOCmU - TOT MUHUMYM,
KOTOPBIU JJOCTATOYEH ISl COXPAHEHUS KJIETOUYHOM
CTPYKTYpHI. /It mocneaHero HeoOXoQuMoO COXPaHUTh B
KJIETKE HE MeHee 15% sHeprum ypoBHSA aKTUBHOCTH.



OcHOBHOU 0bMeH

CyMMapHasi HHTEHCUBHOCTh OOMEHHBIX MPOLIECCOB,
N3MepPEeHHAasl B YCJIOBHUSIX MOKOS, XapaKTepu3yeT
OCHOBHOU 00MEH.

IIpu onpeaeieHMH BeJIHYUHbBI OCHOBHOIO 00MeHAa
He00X0AMMO CO0IIIATD CJeaYIINe YCI0BHSA:

1) ympom,

2) Hamouwax,

3) npu cocmoanuu puzuueckozo u nCUXu4ecKo20 noKos,
nexca,

4) memnepamypuwtii kKomgopm (25 - 26°C).

32 0CHOBY YPOBHSI OCHOBHOI'0 00MEeHa MOKeT ObITH B35ITA
BesuuuHa 1300 - 1700 kxaa/cyTku Uim —

1 kxaJjg/kr/uac (42 xJI:x/Kr/4gac).



Bo3pacTHbI€ N-N0f1oBbIE OCODEHHOCTU OCHOBHOIO
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Crnieyugu4yecku-ouHamu4yeckoe oeucmaeue
nuwu

Y3ke yepes yac ¥ B TEYECHHUE MOCICAYIOIMNX HECKOJIBKHX
4aCcOB (IIPOAOIKUTEILHOCTD 3aBUCUT OT KOJIMYECTBA
IPUHSITON IHIIN) IIPH ITOCTYIICHUHU OCJIKOB aKTHBHOCTD
IIPOILECCOB YHEProoOpazoBaHus Bo3pacTaeT A0 30% K
YPOBHIO OCHOBHOI0 0OMeHa. [Ipu mocTynineHnn yriieBo10B
1 )KMPOB ATOT IIPUPOCT COCTABISIET HE Ootiee 15%.

OT10T (heHOMEH 0003HaYaeTCs CICHU(PUUECKHU-
JIUHAMUYECKOE NEHUCTBUE MUIIIH.

OHo 00ycno61eHo akmusayuell 0OMEHHbIX NPOYECCO8
NPOOYKMAaMu NUULe8apeHusl.



I'pymma

IToTpeOHOCTH B DHEPIrHH

_ |Bospacr
ul[gll'{l"gﬂm s | Myswuyusbl | KeHUpHbI
TPyAA kIx xxan | glx Kkl
18-29 11715 2800 | 10042 2409
1 30-39 11297 2700 | 923 2300
40-39 10669 2300 | 9205 2200
18-29 (12332 3000 | 10669 2550
2 30-39 (12133 2900 | 10950 2430
40-59 (11506 2730 | 9832 2350
18-29 [ 13388 3200| 11296 2700
3 30-39 (12970 3100 | 10878 2600
40-89 | 12342 2950 | 10460 2500
18-29 | 15480 3700 | 13179 3130
4 30-39 (15062 3600 | 12761 3030
40-39 14434 3450 | 12133 2900
18-29 17991 4300 - -
3 30-39 (16154 4100 | - -
40-39 |16317 3900 - }
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VieTog HenpAaMoUu KanopumeTpumn angd
nccriegoBaHusi ypoBHS oOMeHa

Jluisl onpee/ieHus1 YPOBHSI 00MEHA BELIECTB Yallle BCero
UCNOJIB3YOTCH CROCOObL Henpamou Kanopumempuu. Ilpu 3rom
BHa4YaJie onpeaeasercs KOJINYECTBO MOMNIONIAeMOro KMCJI0poaa u
BbIIEJISIEMOI0 YIVIEKHCJIOI0 ra3a. 3Hast ux 00beMbl MOKHO
OnpeaeuTh AbIXaTeJbHbIN KOI(P(PUIMEHT: OTHOLICHUE
BbllesieHHOro CO, k nornomenHomy O,

AK =vCO,:vO,
JK npu okuciaennn: ;xuposB - 1,0; yruieBoaon - 0,7; 0ej1koB =,0,8.

I1o BeJIMYHMHE AbIXATEJAbHOI0 KOIP(PUIMEHTA MOKHO KOCBEHHO
CYAUTH (MMEKTCH COOTBETCTBYIOIIME TAOJIMIIBI) 00 OKMCJAIEMOM
MPOAYKTE, TAK KAK B 3aBUCUMOCTH OT 3TOI0 BbIIEJIsIeTCH
pPa3jIMYHOEe KOJIUYECTBO Temiaa. Tak, Npu OKMCJICHUH LIIOKO3bI
BblAeaseTcs 4,0 KKaJa/T Temia, xxkupos - 9,0 kkau/r, 0eakos'- 4,0
KKAJI/T (3TH BEJIUMYUHBI XaPAKTEPU3YIOT JHEPreTUYECKY 0
LEHHOCTb COOTBETCTBYIOINUX MUINEBbIX BElIECTB).

A, 3Hasl KOJIMYECTBO MOTPEOJEHHOT0 KMCJI0POo/aa 3a e/I. BpeMeHM,
MOKHO OINpPeAeJIUTh HHTEHCUBHOCTH O00MEHa.




Tepmoperynauunsg

CKopoCcTh NPOTEKAHUSA XUMHAYECKUX PeAKIUNA 3aBUCUT OT
TeMIIepaTyphbl Cpeabl B COOTBETCTBUU ¢ npasunom Banm-Ioghgha -
Appenuyca: npu udaMeHeHuu temneparypsl Ha 10° C ckopocTh
MeHsieTcH B 2-3 pa3a.

YKa3zaHHasl 3AaKOHOMEPHOCTb 00bSICHSIET BHICOKYIO
TePMO3ABUCHUMOCTD BCeX KM3HEHHBIX MPOSABJICHUM, YTO
CKa3bIBAETCH JaKe HA IBOJIONUOHHOM pa3BuTuu. Huskas
TeMIleparypa 3uMOH, TaKKe KaK U CHUYKEHUEe TeMIIeparyphbl
HOYbI0, 3aMeJISIJIN WM 1a)Ke IPUOCTAHABJINBAJIM BCE MPOIeCcChl
KU3HEACATEIbHOCTH. ITO MPOUCXOAUT C HOUKUTIOMEPMHBIMU
’KUBOTHBIMM (0T rpey. poikilos - uBMeHUYNBBbIN).

Ha onpeneseHHOM 3Tane 3BOJTIONHUYA HEKOTOPbIE *)KMBOTHBIE
NPUOOpeH CIIOCOOHOCTh COXPAHATH TeMIIePaTypy TeJia
MOCTOSAHHOM. Y 3TUX 2omouomepmublx (TEIJIOKPOBHbIX) CYylIIECTB
(or rpe4. homeo - moxOOHBIN) cghopmuposanuce mexanuzmol
mepmopezynayuu.

OaHHUM M3 Pe3yJIbTATOB 3TOTI0 - Pe3K0€e BO3pacTaHue UX
IBOJIIOLIMOHHOIO MOTEHI[MAJIA.



TeMHepaTypa Tena CooTHOIIEHHE TeMIIepaTyPHOH
000J10YKH 1 AApa (3aKpallieHo)

IPU BHEUIHEH TeMIeparype
20°C (A) n 28° C (b).

ITH NPeaACTABICHUS
IHO3BOJISTIOT YCJIOBHO
BbI1CJIUTh
«NOUKUI0MmepmMuyio"
000104Ky N
"2omouiomepmnoe! aopo.
CooTHOIIEHHE UX
HENMOCTOSIHHO, U B
3aBHCUMOCTH OT BHEIIIHEH
TeMIneparypsl, 3a c4eT
nepexooHoll 30Hbl, AP0
MOKeT YBEJIUYNBATHCH | WA
YMEHbUIATHCA.




Tepmoperynauunsg

Tepmoperynsanus 3T0 JOCTHAKECHUE YCHIOUYUBO20
pasnogecus mexcoy menaonpooyKuueu u menaioomoauel.

Tennonpoodykuuro Ha3pIBAIOT XUMUUECKOU
mepmopezyiauueu.

OTTekaroiias OT OpraHoB KpOBb, KaK MPaBUIO; UMEET 00Jice
BBICOKYIO TEMIIEPATYPY, YeM npuTekaroiias. M3Menenue
AKTHUBHOCTH OOMEHHBIX IIPOIECCOB, MTHTCHCHBHOCTH
MBIIIEYHBIX JJOKOMOIIMKA OTHOCATCS K OCHOBHBIM
MEXaHW3MaM U3MEHEHUS TEILIONPOAYKIIMH.

HaunOomee MOITHBIM HCTOYHUKOM TEILIONPOAYKIIAU
SIBJISIFOTCS COKpaIaroiuecs MbIbl. Cpean pa3TundHbIX
JTOKOMOITAM CIIEAYET BBIACIUTHh 0COOYIO (POpMY MX —
OpP0I#Cb, HA3HAYECHHE KOTOPOU TEI1000pa30BaHMe.



rerHjiovnivdtd — LUDbCpPLUIadC il una MCPTo

KOXY

[Ip1 koMHaTHOU
TEMIIEPATYPE Y PA3IAETOIO
yeJtoBeka 0koiao 60% Temna
OTHAETCS 3a CUET paaralluy
(M3Iy4eHHUS),

okoJ10 12-15% - koHBeKIIMEU
BO3/1yXa M

IpoBesicHueM - 2-5%,

okoJ10 20% Teria oTmaeTcs C
ITOMOIIBIO UCHAPEHMS TIOTA.

H3znyyenue - HeodOXoauM
rpajueHT TeEMIIEPATYP MEKIY
0oJ1ee TenJI0M Koxel 1
X0JI0AHBIMH CTEHAMM.

Konegekyusa - Harperbiu
BO3/YX CTAHOBHICHA 0oJjiee
JIETKHM M, IOJHUMAasACh OT
TeJa, YHOCUT TeIlIo.

Ilposeoenue Tenna
MPOMCXOAUT NPH
HEMOCPEACTBEHHOM KOHTAKTE
TeJIa ¢ IVIOTHBIM CyOCTPaTOM.

Hcnapenue noma. Ilpn
BHEIIIHEN TeMieparype BbIlle
37°C — Temo oraaercs
TOJbKO UCIIAPEHUEM MOTA.



LieHTp Tepmoperynaymm

OCHOBHBIM [IEHTPOM, CBI3aHHBIM C 2¢hghekmopamu,
ABIISIETCS OTHEI 3A0HE20 2UNOMAIAMYCA. DTU HEUPOHDI
yepe3 CUMITATUYECKUE HEPBBI, BIMSAIOT HA KPOBEHOCHBIE
COCYbI, IOTOBBIC JKEJI€3bI, META0OIH3M.

Ilepeonuii omoen zunomanamyca (MeauaibHasi
IIPEOITUYCCKAs 00JIaCTh) IIPUHAIICIKUT K
aggpepenmmnomy OTICITy CUCTEMBI TEPMOPETYIISIIUNA.

OHM MOJIy4arOT CUTHAJIBI OT IIEPUPEPUICCKUX
TEPMOPEIENITOPOB U CPABHUBAIOT UX C YPOBHEM
AKTUBHOCTH LIEHTPAIBHBIX TEPMOPELICIITOPOB 1
"3aJaHHOr0 3HAYCHU' TEMIIepaTyphbl TEa.



Perynauua temnepartypbl Tena

X0/I010BOH Temnogoii Temwnoson
KOHbIH BHY TP eHHHH KOHbIH

peuenTop

Temneparypa Tejia KOHTPOJIHPYETCS
TepMOpenenTopamMu.

110 MeCTOmOJI0KEHUI0 OHU MOAPA3ACAATCH HA
nepugepuueckue U yueHmpaibHble.

I[Ba THIIA PCUHCIHTOPOB - menJjioeovle N X0710008b1e.



TemnepaTypHbIN KOMAQOPT

[Ipu Temmieparype koxu B guana3zone 34-38°C
MMITYJIbCAlls B 00OMX THIIAX PELICIITOPOB
MHUHHUMAaJIbHA. JTO CO3MIACT OWYUlEHUE
memnepamypHo2o Komgpopma.

[IpuMEPHO IO TAKOH K€ CXeME (PYHKIIMOHUPYIOT 1
[IEHTPAJIbHBIC TEPMOPENENITOPHI. HO 11 HUX

""TeMIIEpaTypHOE OKHO" y>KE, OHO B IIPEEIax
37-37,5°C.



TemnepaTypHbIN KOMAQOPT

JI1s co3ganus OLIyIEeHUs TeEMIIepaTypHOro Kom@opra y
CIIOKOMHO CHUJIAIIETO B3POCIIOr0 YEJIOBEKA B JIETKOU OICHKIE
HEOOXOIUMO:

paBHas TEMIIEpaTypa CTEH 1 BO3lyXa Ha YPOBHE 25-26°C,

50% BIIa)KHOCTD.

JI[r000€ u3MeHEeHNE YKa3aHHBIX YCIOBUM MPUBEALCT K
pa3Apa)kKeHHUIO0 COOTBETCTBYIOIIUX PELICITOPOB U
BKJIFOUCHHIO MEXaHU3MOB TepMoperysanuu. Eciu 31u
yCJIOBHUS JAJIEKH OT KOM(POPTHBIX, TO BOZHUKHET €III¢ U
IMOIMOHAJIbHAS OKpacKa JaHHOTO COCTOSHUS - OLIYIIICHUE
aruckoMpoprTa.



[logkntoyeHmne MmexaHn3mMoB TepMoperynsaumnm

BHayaie ucnojib3yrTCs IMMOBEACHYECKUE MEXaHU3MBI.

3aTeM BKIIOYAKOTCA 00see «KOM(MOPTHHIE» MEXAaHU3MbI —
XUMUYECKHE (0OOMEH) U TEIJIO0TAaua Yepe3 KOXKY
(HOKpacCHEHHE U T. [I.)

Becpma CyniecTBEHHO, YTO BKIIIOUEHUE TAKHUX
MEXaHU3MOB KaK OOTOOTJICIICHUE WJIN MBIIICYHOU JAPOMKU
IPOUCXOIUT TOTJIA, KOrAa APYTUEe MyTH IOIICPKAHMS
IIOCTOSSHHOM TEMIIEpaTypPhl SApa OKA3bIBAIOTCS
HEI0CTAaTOYHO 3(P()EKTHUBHBIMH.

Ho nosiBneHre noTOOTACICHUS U MBIIIICYHON APOKHU
COIIPOBOXKIACTCS BOBHUKHOBCHUEM OULYULCHUS
memnepamypHozo ouckomgpopma.



Bypbin Xup

B moaMbIle4YHOH BIIAJMHE; MEKIY JOMATOK
PAacCIoJIaraercsa,Tak Ha3biBaeMbIH, OypbIH :xup. OH
XOPOIIO0 MHHEPBUPOBAH CUMIIATHYECCKUMH HEPBAMHU U
AKTUBHO KpPOBOCHaOxkaeTcst. OTIMYATCA M CAMHA
’KUPOBBIE KJIETKH - AAUNMOUMUTHI: B HUX BMECTO OHOU
00JIBIIOM COAEPKUTCH MHOI'O MEJKHUX JIMITUTHbIX
KaleJjb, OHA 00raTbl MUTOXOHAPUAMHU. B MATOXOHAPUSAX
COAEPKUTCH cnenupuIecCKUn 0eJI0K - mepmMo2eHuH,
KOTOPBHIN Pa3001aeT OKUCIUTEIbHOE
(ochopuiinpoBanue.

I1o3TOMY YHEpPrusi OKMCJIEHHUsI PACXOAYeTCsl B OCHOBHOM
HA BBIPA0OTKY TeImia, a He HA cuHTe3 AT®D. U npu
CTUMYJISIIIMM HHTEHCMBHOE OKHUCJIEHHE OYyporo :xupa
MOKET 00ecneYuTh 2-3 KpaTHOe BO3pacTaHue
TenJa1000pa3oBaHuUs.



bypEitXup 1 Tepmoperynaung

Bypbii sKMp Mrpaer 00J1bIIYI0 POJIb B
TEPMOPeEryJassinuu gemeu 0CO0EHHO NMEPBbIX MECALICB
KU3HU. XOPOLIO pa3BUTa Oypas ;KMPOBasi TKAHb U Y
TeX B3POCJbIX, KOTOPbIe MOI'YT ''XOpOIHO IM0ECTh, HO
P4 3TOM He HAKAIUIMBATh :kupa'. Hanporus, y
TYYHBIX JIIOCH TAKOI0 )KMPAa HET.

NHHepBUPOBAHBI KUPOBbIE KJICTKH CUMIIATHYECKAMMU
HepBaMM, BLIXOASIIIMMH U3 JIBYX o0Jiacren
runorajamyca: 1) npeonruyeckasi 00J1aCThb,
Y4aCTBYHOIIASA B TEPMOPEryJIsluu U 2)
BEHTPOMETUAJIbHBIC S1IPA, KOTOPbIE CBA3AHBI C
peryjsiiuu norpedjieHus muimu.




OcobeHHOCTU TEPMOpPEryNALUN OETEN

Y JIEeTeU COOTHOIIEHUE ITOBEPXHOCTH KOXKHU
(TemnooTaaya) u oobeMa Tena (TemI000pa30BaHUe)
oTIM4yaeTcs (OOIbIIe MIOMAAb TCIAOOTIAUH ).
[loaTOMYy meTH Jierdye nepeoxiiaxkIaroTea U
[IEPErPEBAIOTCS IPHU U3MEHECHHHM ITOBEICHYECKUX
MEXaHMU3MOB (HEIIpaBUJIbHAS OACKIa U T.I1.).

K ToMy e y HUX HE MOABIIAIOTCA OTPULIATCIBHBIE
SMOILAU IIPU HAPYILICHUU TEMIIEPATYPHI.

Takum oOpa3zom, 3a 7eTbMU HEOOXOAUM MpaBUIbHBIN
CTEPMOPETYJIALMOHHBINY YXO/I.



