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Claude
Bernard

(1813 - 1878)

Mpoeodun uccnedosaHua no ¢usuonozuu nuujeeapeHus, obmeHa sewjecmse U HepeHoll
pezynayuu KposoobpaweHusa. Llupoko uzeecmHbl e20 mpyodbl Mo usyvyeHurw GpyHKyul
Kposu, npobnemam eHympeHHell ceKpeyuu, mMexaHuszmam menaoobpaszoeaHusa, no
3/1eKMpuUYecKUM A6/EHUAM 68 MKAHAX HUBOMHbIX, MO (YHKYUAM pa3aAUYHbIX HEpPEos,
delicmeulo aHecme3upyrouWux U HOQpKOMuU4YeCcKux eeujecms.

medium organismi internum - BHYTPEHHAA cpeaa opraHu3ma.
«lMocTOAHCTBO BHYTPEHHEU cpeabl — 3as10r cBO6OAHOMN N HE3ABUCUMOM X KU3HUY

BHYTpeHHAA cpeaa oOpraHM3ma — COBOKYMHOCTb MXUAKOCTEW
OpraHnM3ma, HaxoaAlWMXxca BHYTPM Hero, KaK npaBuao, B
onpeaenéHHbIx pe3sepByapax (cocyaax), M B €CTECTBEHHbIX
YCNOBUAX  HWUKOrAa He  COMPUKacawWMxca C  BHELWHeW
OKpYrKatoLlen cpeaomn.



BHYyTpeHHAA cpeapa oOpraHusma

Kaemku mKaHesas
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KpoBb BmMecTe € AMMPOMN N MEXKIETOYHOM KUAKOCTbIO
COCTAaBNAKT BHYTPEHHIOK cpeay OpraHuUsma  BbICLUUX
MHOTOKNETOYHbIX. BHyTpeHHAA cpeaa — 3TO0 XWUAKOCTb,
KOTOpasa HaxXoAUTCA BHYTPWM OPraHnU3ma, OKPY)KaeT ero KNeTku
M co3gaer yCAOBMA ANA NPOTEKAHUA B HUX KU3HEHHbIX
npoLueccos.

Bce Xxudkocmu 6HympeHHel cpedbl 63auMoc8f3aHbl, a MoO3MoMy [0 MHO2uM
ceolicmeaM CXO00HbI. Tak, coldepxaHue MUHepaslbHbIX 6elWecmse 6 Kposu,
MeXKIemo4HoU xudkocmu U numMee npakmu4ecku oOUHaAKO80 U pasHO MpumMepHo
0,.9% om ux macchl. Tem camMbiM noddepxusaemcs omHocumesibHoe paseHcmso
ocMomu4yeckozao daesieHUA Xudkocmel, u soda pasHOMepHO pacrnpedengemcs
1o ecemy opeaHusmy.



BHympeHHSAS cpeda HU3WUX MHO20KTEeMOYHbIX
npedcmasneHa Knemkamu U XudKocmbto, 3anonHsouel
npocmpaHcmea Mexoy HUMU.
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Walter B.
Cannon

1871-1945

«Cpedu evidawuuxca ¢usuonozoe Yonamep KeHHOH ebicmynaem o0OHOU U3 camMbix
3HaYyumenbHbIX ¢uayp. BeHyom ez2o0 Hay4yHbiXx OocmuxeHull AeuUnOCb y4YeHUe O
2omeocmase (emMy npuHadaexum camM 3mom mMepMUH) KAk o0 camopezyaayuu
nocmosAsHcmeda eHympeHHell cpedbl op2aHuU3ImMa.

B ocHoBe romeocTasa nexaTt AuHamMmuyeckume npouecchl,
TaKk KakK MNOCTOSAHCTBO BHYTPEHHEW CpeAbl BCE BpPeEMS
HapyLlaeTcsa u CTOMb e HENPEPbIBHO BOCCTaHABNMBAETCA.
B oTBeT Ha BO34ENCTBUE N3 BHELUHEWN Cpeabl B OpraHu3me
aBTOMaTU4ECKN BO3HUKAKOT OTBETHbIE peakyuu,
NPenATCTBYOLWNE CUMBbHLIM U3MEHEHUAM €ro BHYTPEHHEN
cpeabl.




fomeocmas (2p. homoios - nodobHbIlU, mom xce; stasis -
CmosAHuUe, HenodB8UXHHOCMb) — COBOKYNMHOCMb CAOMHbIX
npucnocobumenvHbIX peaxkyul Op2aHU3Md M UBOMHO020 U
Yyesn08eKa, HanpassieHHbIX HaO ycmpaHeHue uau MAaKcumdasnbHoe
o2paHuUYeHue delicmeusa pPa3aAUYHbIX (paKMopos eHewHelU unu
8HympeHHell cpedbl oOp2aHu3ma (Hanpumep, MNOCMOAHCMBO
memnepamypel mend, KpPoBAHO020 O0OdaeseHUA, COO0epHaHus
2/1I0KO3bl 8 Kpoasu u 0p.).

fomeocmas: pez2ynamopHbie MeXaHUu3mMbl, nooodepixcusaroujue
¢u3suosnoauyecKoe cocmoAaHuUe uau ceolicmea K1emoK, Op2aHo8
U cucmem yesnoCmMHO20 OpP2aHU3Ma HA ONMMUMA/bHOM YpPOBHe,
Ha3biearOmMca 2oMmeocmamu4yecKumu.

fomeocma3s — cnocobHocme buono2u4yecKux cucmem nMPomueo-
CMosamb U3MEHEeHUAM U COXPAaHAMb OmHocumesnbHoe rnocmo-
AHCMBO cocmaea u ceolicms.

fomeocma3s - npocmo noddepxcKa napamempos (6buosnoauyec-
Kol) cucmembl Ha 3a0aHHOM (2eHemu4YecKU) ypoBHE HA Kax -
oou ¢asze (amane) oHMoeeHe3a, yoepycaHue pasHoeecusd 3d
CYEM npamoeix U obpamHbix ceasel.



/ﬁ\ *E; NMpumepbl romeocTasa y MAEKOMNUTAOLWMUX

Pezynayua Kosnuyecmea MUHepasabHbIX eeujecme U 600bl 8 mene -
ocmopezynayua - ocywecmenaemca 8 T[MoYKax. YoaneHue omxo0dos
npoyecca obmeHa eewjecms ocywecmenaemca rMNoYKAMuU, sAE2KUMU,
MoOMo8bIMU Hcesne3amMu U Heay0oYHO-KUWEYHbIM MPAKMOoM.

Pezaynayusa ypoBHsA 2/7KOKO3bl 8 KpoeU 8 OCHOBHOM ocywecmensaemcs
ne4yeHord, A MAK¥E UHCYAUHOM U 2/1lDKA20HOM, 8bldensemMbIiMu
nooxesnyoo4YyHou xene3odl.

Pezynayua memnepamypel mena. [loHuUXeHue memnepamypol 4Yepes
nomoomoesneHue, pPa3Hoobpa3Hbie mepmopezyaupyrouue peaxkyuu.
Kozda memnepamypa mena nosbiwaemca (uau noHuxcaemcsa) mepmo-
peyenmopsbl 8 KOXe U 2unomasaamyce peaucmpupyrom u3mMeHeHue,
8bI13b180A CU2HAA U3 mo32a. [aHHbIl cuzHas, 8 ce0t o4yepedb, 8bi3bieaem
omeem — MoHuUM@eHue memnepamypsl (Uau nosviweHue).
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Cnocobbl perynauum PyHKUUA OpraHM3ma

[ymopanbHo-meTtabonanueckas perynaums

Knemka ebidenssiem npodykmbl ceoel
KU3HedessmenbHocmu (Memabonu-
mbi), KOmophbie pacnpocmpaHsiromcs
nymem OJucgpey3uu. eKkomophbie U3
amux eewecme cnocobHbl OKa3bl-
eameb onpedesieHHbIe eo3delucm-
eusi Ha dpyaue Kiemku.

Takum nymem ocywecmensemcs
UHmMez2payusi QYyHKYyUUu op2aHu3ma
HeKomophbiX HU3WUX MHO20KJIemou-
Hbix. [TymopanbHo-memabonu4yeckas
peaynsayuss cywecmeyem uU y ecex
ocmasibHbIX MHO20KJ/IeMmOYHbIX XU-
8OMHbLIX, HO U2paem OCHOBHYK
ponb nuuwb Ha paHHuUx cmadusax
aMbpuoHanbHo20 pa3eumus. [To mepe
pazeumus 6osnee coeepueHHbIX
pu3luosiocu4ecKUX MexaHU3MoOe OHa

cmaHoeumcsi MOJIbLKO OOHUM U3
nymeu eo3delucmeus amux
MexaHU3Moe Ha dessmenibHOCMb
op2aHuU3Ma.

HeliporymopanbHasa peryaauus

®opma pez2ynsayuu cu3zuonoz2u4Yeckux
npoyeccos, ocywecmesnsemas
UeHmpasnbHOlU HepeHoOU cucmemolU U
6uonno2u4yecku akKmueHbIMU eeuwecm-
eaMu Xudkux cped opzaHu3ima (Kpo-
eu, NumMebl U MkKaHeeol Xudkocmu).
Uzpaem eedywyro ponb e noddepxa-
HUu 2omMmeocmasa.

B npouyeccax Helpo-2ymopasnbHOU
peaynayuu noMumMo HenocpedcmeeH-
HbIX nepedam4ukoe HepeHOo20
e036yxdeHuss, m. e. meduamopos,
npuHumMarm yyacmue  mKaHeeble
20PMOHbI, HeUpPO2OPMOHbLI, peayss-
mopHble nenmudbl u dpyzaue 6uono-
2u4eckKku akmueHble eeuwecmea. C
MOKOM Kpoeu OHU pa3Hocsamcs o
eceMy oOp2aHU3My, HO OKa3bliearom
eo3delicmeue JlUWb Ha Op2aHbI-
MUWEeHU.

FT'YMOPAJ/IbBHbIN— (nam. humor - enaza), omHocAwulica K enazam
Yes08e4YecKoz20 mead uau om HUx sasucawull.



TopmooHbl _(2pey. hormao — 8036yxcoaro, nobyxi-
0daw) — 6buosno2uyecKU AKMUBHbIE CU2HO/IbHbIE
Xumu4yeckue eseuwjecmea, evioensaemble 3HOOKPUH-
HbIMU Xene3amu HernocpeoCmeeHHO 8 Op2aHuU3IMe U
OKa3bliearowue OUCMAHYUOHHOE C/AO0OXHHOE U MHO-
202paHHOe eo030elicmeue HA OpP2AHU3M 8 Uesaom
nubo Ha onpedesnéHHbIE OP2AHbI U MKAHU-MUWEHU.
fopMOHbI cayxam 2ymopanabHeiMmu (nepeHocumbimu
C Kpoeblo) peaynamopamu onpedenéHHbIX npoyec-
COB8 8 PA3/IUYHbLIX OP2AHAX U CUCMEeMaX.

JHAOKPUHHbIE XKenesbl (Kenesbl BHYTPEHHEN ceKpeuun),
HEe MMelT BbIBOAHbIX MNPOTOKOB WU  BblaenawoT
BbipabaTbiBaemble MMM Bel,ecTBa — FOPMOHbl — Henoc-
peacTBEHHO B KpoBb uan numoy(wmrosmnagHana »xKenesa,
OKONOLWMUTOBUAHDbIE ene3dbl, HaaNoYeyYHUKu, runodus).
[MonoBble Kenesbl, a TaKKe NoAXNKenyao4yHas ¥Kesnesa ocy-
WEeCTBASOT HapAAy C BHYTPEHHEN U BHELWHIO CEKPELUIO.

JK30KpPUHHbIE Xenesbl (Kenesbl BHEeLWHen cekpeumnm) Bbi-
NENAOT Yepe3 BbIBOAHbIE NPOTOKM BblpabaTbiBaemblie MMM
BelecTBa Ha NOBEPXHOCTb T€Na UAN CANU3UCTbIX 060N0YEK,
B T€ WMAWU WHble NONOCTU (CafNbHble, CAOHHbIE, MOTOBbIE,
MOJIOYHbIE, CNE3Hble, MYCKYCHble »Kenesbl, a TaKXKe
MeYyeHb, ¥Kene3bl }Kenygo4HO-KUWeEeYHoro TpakTa).

3HAOKpMHHaﬂ cCucrtema - COBOKYNHOCTb Xesie3, ApYyrmx opraHoBs #“ TKaHEl)'|, QCyuleCT-
BAAKWNX peryiaumnio m KOopanHauunio Ba*KHEMNLWMNX d)OpM KN3HeaeaTeNAbHOCTUN MNMOC-
peaAcCTBOM BblaendemblX Xenesamm sellecTtB, NepeHoOCUMbIX KPOBbIO.



NPUHUUN AEUCTBUA TOPMOHOB

Cmepouonbill (ynpoweHHaa cxema mexaHusma delicmeus
cmepoudHbIX 20pPMOHO8)

Knemxa -

nuawieHb
Konnnexce KJiemoynasn

2OPMOH- peyenmop MeM6paHa

fTOpMOH NPOHUKAET B KNETKY
yepe3 TKaHeBYHO XUAKOCTDb

fopmoH coeanHaeTca mone-
KY/10h — TOPMOHaA/IbHbIM
peuenTopom, pacnosoXXeHHbIM
B LUMTON/Na3me

sdumornnasya

Komnsekc ropmoH-peuenTop KneTKM-muwWeHun- 3To0 KNETKU, KOoTopble

NPOHUKAET B A4PO cneunduUYecKkn  B3aUMOAEWUCTBYIOT C
rOPMOHaMM C MOMOLLbIO CcheunanbHbIX

KomnneKkc ropmoH-peuentop benkoB-peUenTopos. 3TN benku-
MHUUUUNPYET npouecc peuenTopbl pacnonaratTca H A
TPaHCKpUNUUU HAapyXHOMU MembpaHe KANeTKku, uau B
uMTonnasme, NNU Ha ANEPHON

CuHTe3supyrotrca pepmeHTbl — membpaHe W Ha Apyrux oOpraHennax

peryﬂﬂTOprMETaGOﬂM3M8 KNETKN.




y YUKnoneHmaHnepauopogpeHammpeH

OCHOBHOMW CTPYKTYPHbIN 3N1€MEHT benkoso-n enTuaHble

CTEPOUAHDIX I'OpMOHO§ FTOPMOHDI coctoaTt us amuHo-
= HacCbILW,EeHHbIH

TeTpauMKANYECKUIN yrnesogopon
- CTEepaH.
CmepoudHbie 20pMOHbI 8bipabambi-

8aOmca 8 HAOMOYEeYHUKAX, AUYKAX,
AUYHUKAOX U naayeHme. 3mo Myxc-

KUCNOT.

K 4ucay nenmuoOHbIX 20PMOHOS,
Komopoelie mo2ym codepxams om 3
0o 200 aMUHOKUCAOMHbBIX ocmam-
K08, OMHoOCAMCcA 8ce 20PMOHbI

CKUe nosoebie 20PpMOHbI (aHOpo2e- aunomanamyca (omoes POMexHy-
Hbl), XM eHCKue nos08bie 20PMOHbI mo4YH020 MO0320) U 20PMOHbI 2UMno-
(3cmpozeHbl U npo2ecmuHbl) u eop- ¢uza, a MakK#e UHCYAUuH U
MOHbI, 8bldendaemsbie KopolU Hapg- c/TIOKAcOH, CekKpemupyemeole
NOYEYHUKOB (KopmuKocmepouosl). nooxcenyoo4vHol xene3ou.

B 3asucumocmu om Xxumu4yeckoli npupodsl 20pMOHO08 NPpUHYUN ux deilicmeua moxem 6b6imb pa3Heim. Ho
8 nwbom cnyyae «pacrno3HABAHUE» 20pPMOHA KAemKoli-MmuweHblo 3adeiicmayem ocobyro monekyny —
20pMOHANbHGII peyenmop.

MoaunenmudHbie 20PMOHbI (MPOAAKMUH, UHCYAUH, 2/1IOKA20H) U KAMEeX0/AdMUHbI, He MpoHUKarnuwue
8HYMpPb KAEeMmMOoK, 8030elicmayrom Ha peyenmopsl, pAcnono¥eHHbIe Had yPOB8HE KAeMmOYHbIX MeMbPAaH.
CmepoudHbie 20pMOHbI, NpedcmasaeHHbIe, 8 YACMHOCMU, MO/08bIMU 20PMOHAMU U 20pMOHAMU
W umoeuodHoll ¥ene3vl, NPOHUKAOM 8HYmMpb KAemkKu, 20e oHU e3aumodelicmeayrom c peyenmopom.



Kak ocyuwecresnnaerca HeMporymopanbHan peryaayua?

HepBHaa cuctema MOXeT BO34eUCTBOBAaTb Ha

JHAOKPUHHbBLIE Xelle3bl

HECKOJILKUMU NYTAMMU

m

O6pa3zoeaHue U 8bl-

Hekomopkie Helpo-
Hbl ebldensirom 8
Kpoeb crieyuguyec-
Kue HelUpocekpemsl,
deldcmeyrowue
HenocpedcmeeHHO
Ha copmMoHoobpa-
3yrouwue Knemku
3HOOKPUHHbIX Xene3s

Keneszax HympeH-
HelU ceKpeyuu cmu-
Mynupyemcs um-
nyabcamu 8036y x-
deHus, nocmynaro-
WumMu no HepeHbIM
80JIOKHaM U3 yeHm-
panbHoUu HepeHoU
cucmemsbl

KPOBEHOCHbIN COCYJ, N

B0

KNETKU-MULLEHU 4‘_0‘_

eedeHue 2OPMOHOSB 8

Bo3zdelicmeus Hepe-
HoUu cucmemMbl MO-
2ym u3aMeHsImb KOH-
yeHmpauyuro 8 Kposu
onpedesieHHbIX ee-
wecme, enusaroWUX
Ha 3HOOKPUHHbIE
xKenesbl

HehpoceKpeT
(Heipomeguartop)

TKaHeBOM rOpMOH



TMNOTANAMYC um TUNODPUS

Y nNo380HOYHbLIX KOAAEKMO-
PpOM  HEepBHbIX UMNYAbCOS,
nepesooAwWUM UX 8 2eyMo-
pasbHble cmumynel, 8036yxc-
daruwjue uau mopmo3ssuue
desamesibHOCMb 3HOOKPUHHbIX
yenes, cayxam onpeoeseH-
Hble y4YacmkKu 2unomaaamyca
(omoden POMEHYMO4YHO20
mo32a).

B runotanamyc nocrtynakwT WMMNYAbChbl
BO36yXXaeHna oOT 3putenbHbliX, 060HA-
TE/IbHbIX U MHOTMUX APYrUX peuenTtopos.
Cioga e nonagawT wUMMNyAbCbl OT
HEPBHbIX LUEHTPOB, CAYXAWUX MecToMm
BO3HUKHOBEHUA «BHYTPEHHUX PUTMOBY,
M OT HEepBHbIX KAeToK, obnapgarwouwunx
YYBCTBUTENIBHOCTbD K oONpeaeneHHbIMm
rOpMOHAM U BOCNPUHUMAKLUX U3Me-
HEHMA MUX KOHUEHTpauuum B npute-
KaloLWen KpoBM.

AKCOHbI HEMPOCEKPETOPHbIX K/NETOK Bbl-
BOAAT B KPOBb HeuWpoceKpeTbl, Aeu-
CTBYIOLLME HEenocpeacTBEHHO Ha ropmo-
Hoobpa3ylouwue K/IETKM runodusa.
KaXXabli M3 3TUX HEeUpOCeKpeToB OKa-
3blBaeT BJ/IUAHUE HA CEKpeuul TONbKO
onpeaeneHHoOroropmoHa runodwmsa.

Takum obpa3om, HepBHasa cuctema
nytem WU3MeHeHUA BblBeAeHUA Heupo-
CEeKPeToB B KPOBb peryimpyeTt cekpeuuto
ropmoHoB runodusa, Kotopbie, B CBOIO
ouyepeab, Pery/iMpytoT CeKpeLuto ropmo-
HOB LAUTOBUAHOWU enesbl, KOpbl HaA-
NOYEYHUKOB U NONOBDIX XKesnes.



O6paTtHaa cBA3b B 3HAOKPUHHOWU cUcTeme
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NONOXUTENbHbIE C gt
BO3AeNCTBUA
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oTpULaTeNbHbIE
BO34eHCTBUA

3HA,OKPUHHAA Keneza B £

ropmMmoHa

OpraH - MUWLEHDb

OmpuyamenbHaa ob6pamHaa C8A3b, 8bIPAMAOWAACA 8 peakyuu, npu
Komopoli cucmema omeeyaem makK, Ymobbl U3MeHUMb HanpasseHue
U3MeHeHUsa Ha npomueonosnoxcHoe. O6pamHasa c8A3b CAYMUM COXPAHe-
HUK NOCMOAHCMB8A cucmembl U N103807a59em nododepxusameo 20Meocmas.



Cxema peucreua runodpusapHororopmoHa OKCUTOUUHA

OKCcumoyuH OKa3sbieaem cmumynupyrouee O0elicmeue HA 2700KYHO
MycCKyaamypy MAamkKu, nosbiwiadem COKpamumesnbHyw aKmMueHocmo U
MOHYyC eé mblweYyHoz20 c¢n04. B aakmupyruweli 2pyou OKCUMOUUH
8bi3bl8AEM COKpaAuWeHUe MUO3NUMEenuasabHbIX KAeMmMOK, OKPYyMaruw,ux
a/168€0/1bl U MPOMOKU MOsI0OYHOU Mcesne3bl. baaazodapa amomy mMos0Ko,
ebipabomaHHoe nod  eo30elicmeuem 20PMOHA  MNPOAAKMUHQ,

gbldenssemcsa u3 2pyou.
runopus —-\

OKCUTOLUMUH
B KPOBM

MOJIOYHbIE
wHenesbol
L\ cocamesibHblu

CNUHHOW MO3r cmumyn

CEHCOpPHbIE
HepBbl COKpaweHue

MaTKu
"
peuenTopbl poanbl
pacraxeHusa

B LUIEUKE MATKMHU

HepsHO - pedneKTOpHLIKN NYTL
(pednekc Peprioccena)
q1Au (MIaHHUdNOTHE) nIaHavredowA |
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HKLUUWOHa/NbHOE

MCTOILEHME.

NONOBBLIX XE€NdhyukyunoHanbHoe
UcToWweHune

LWMTOBUAH. XKen.
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BOCCTAaHOB/IEHUE

dyHKUUU
WHUTOBUAH. XKen.

3pMTEIIbeIﬁ oTgen ontu4yeckoro
dHa/1In3aTopad ro10BHOro moa3ra

Perynayma npoueccos }XU3HeAeATENIbHOCTU

FoHapoTpONUH-
~PUAUINHT
rOpMOH

runocus

o
ponnukyno- I o
CTUMYNUPYHOLLMIA

3oBaHue

CBA3bL

o6paTtHasn

KNETKU-MUWEHHU
Paseumue, poen)(: yHKquUORHUpOSaHUe
CelMeHHUKOE
Pazeumue emoOpuYHbIX NONOEbIX
NPUSHAKOE CamMyoe

Fdapted from Roseirveig, Leiman & Breedlove (1996)
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HepeHbie umnynbcbl pacrnpocmpaHsiromcsi 600J1b HePE808 OYeHb
6bicmpo. B OdeuzcamesnbHbIX Hepeax MJIeKonumaroujux
cKkopocmb ux deuxxeHusi docmuz2aem 80—120 m/cek. Ckopocmb
pacn pocmpaHeHuUsi 20PMOHO8 20pa300 MeHblWe, maK KaK OHa
3aeu cum om ckopocmu O8UXKeHUSI KpoeauU.

lloyemy npu Hanu4uu cmosib b6bicMmpou u coeepuweHHOU
HepP8HO-NPOBOOHUKOBOU c8si3Uu y Haubosiee npozspeccusHbIX
2pynn >Xueom-HbIX C 8bICOKO pa3eumou HepeHoU cucmemMou
803HUKJIa U docmuea-s1a 3Ha4YumesibHOU cmerneHu CJI0KHocmu

Deoiasmee HCPBHUATHMNIIYN LI EITIEGEH | C BHY,MRE NP atKO BEIRHPCHUY,
DDy # KENRIH KO QPEROSABRALOMEIR R e YRG0 008 MR LHOGIDE
BPEeAILI 3183 EYOIOMAC L&Y ElWNeAte NocTynsfieHne UMMNyJbCOB.
(Tak pencTBUTENNbHO U MNpoucxoaAuUT nNpu  noaaepXaHuu
NMOCTOAHHOIO TOHYCa CKeJIeTHbIX MbIlll U KPOBEHOCHbIX
cocynoB). [OpMOHbLI, KaK npaBuno, oKa3bIBalOT ropa3go oornee



K. LUMHUAT - HANBCEH HAH pASOTAET

HMBOTHOTO p asme p bl
mena

25000 000 -



«CZIOHONOAOBHAA OLWUUBKA»

Mposodusca 3kcnepumeHm
no U3yvYeHuUr az2peccusHoz0
noseedeHusa cn0HA. [Ana
cmumynayuu azpeccuu
cn0Hy esodunu JiICA. Adosy
paccyumelgsanu uUcxo0a u3
Kosuyecmea npenapama,
cnocobHozo ebi38ameob
azpeccusHoe noseodeHue y
KOWKU.

pa3osas go3a /IC4 e

0.1 mr

Ha 1 Kr Beca tena

BecC 2,6 Kr

pasosan

297 mr

AN3TMNaMmnaa
IN3epruHoBOM1
KUCNIOTbI

pa3osaa go3sa JIC
222222222272

, : I ‘f\ )=
Bec 2970 Kr

posa
0,2 mr



Ao3bl JICA anAa cnoHa paccunuTaHHble (me), 53 \(
Ha OCHOBE pa3HbIX Kputepues ,

Bec Tena cnoHa n adpPpeKTuBHaA A03a ANA KOWKU- 297

MHTEHCUBHOCTb MeTabo/1mM3ma CIOHA U KOLWKM - 80

Bec Tena cnoHa v apPeKTnsHaA A03a ANA YenoseKa- 8
MHTEHCUBHOCTb meTaboann3ma c10OHA U yenoBeka - 3

Bec mo3ra cnoHa U yenoBekKa - 0,4



Pa3mepbl “
CooTHoLle TN MeTabonn4yeckux npoueccos
(nlmgmjjﬁﬁ ) U Beca (Macchbl) Tena
103 |

103 |

10°}

10°}

102 R

MHTEHCUBHOCTbL MeTabonuisma, BT

T Ve TR AL T R IO T

Macca Tenna, Kr
C yeenu4yeHuem pa3mepa mesia nompebrsieHue 3Hepauu Mmakxe pacmem,
HO C MeHbWwel CKOPOCMbLIO: Ha Kaxoyro OOrnosIHUmMesibHyr0 eOUHUUy
eeca 3ampavyueaemcsi He eOUHUua 3Hepauu, KaK MOXHO 6bio Obli
oXudamb, a 3aMemHO MEeHbUe.



NMaowaab nosepxHocTu Tena (S) u ero o6vém (V)

O6bmeH BewecTtsamm MmeXxXay
OPraHM3MOM M OKpyKalwewn cpeaoun
ocyLiecTBnAeTca 4Yepe3 MNOBEPXHOCTb
Tena, a merabonaunyeckne norpebHocTH
Tena ceA3aHbl C ero ob6vremom

I 14 cm?
U3MEeHeHUU pasmepos

Mpwu
10 cm? OTHOWEHUA NAowWwaam NOBEPXHOCTHU
Tena K ero o6bémy uameHAOTCA

6 cwm?
HEeNnpPonopLUUOHaNbHO



NMnrowaab nosepxHocTu Tena (S) wu
ero o6bvém (V)

O6meH BewW,ecTBaMM MeXKAYy OpPraHM3IMOM U OKpyKalweh cpeaon
OCYLLEeCTBNAETCA 4Yepe3 MNOBEPXHOCTb Tena, a mertabonuueckue
noTpebHOCTU TEeNna cBA3aHbI C ero o6vemom

Mpu U3MEeHEeHUU pa3MmepoB OTHOLWEHMUA NAOLWAAN NOBEPXHOCTU Tena K ero
06bEMY U3MEHAIOTCA HENPONOPLUOHANIBHO

a 1 2 3 4 5 e

S=6a? g 24 54 96 150 216
V=a? 1 8 27 64 125 216
S/V 8 3 2 15 12 1

C pocmom pa3mepos Kyba (3eneHaa cmpoyka) naowade e20 nosepxHocmu
(#enmaa cmpoyka) nocmeneHHo pacmem (¢ 6 0o 216). U obvem Kyba (cuHAA
cmpo4yka) moxe pacmem (¢ 1 0o 216). Bce pacmym, Ho obvem pacmem
6bicmpee, yem nosepxHocmeo. Yb6edumobca 8 3moOM MOMCHO C MOMOUWbIO KPACHOU
CMPOYKU, KOmopasa nokKkasvieaem OmHOWeEHUEe NosepxHocmu K obvemy: Ha O0HY
eduHuUyy obvema y camoz2o0 maneHbKo2o Kybuka npuxodumcsa wecms eOuHuly
nosepxHocmu, ay camozo 601b6W020 — MOAbKO 00HAQ.

Ecam nvHenHble pasamepbl opraHnM3ma (4nnHa Tena) yBenmymBaeTca B ABa pa3a, To naowaib
NOBEPXHOCTU 3TOr0 OpraHn3Ma yBennuymuTca Yetbipe (2x2), a o6bem B Bocemb pa3 (2x2x2)!



Nnowaab noBepxHocTu Tena (MMT)
U Bec y neten U B3pOCNbIX

Bo3pacm 3HayveHus MMT Bec (k2)
HoBOpoOXAEHHLIN 0.25 m? 3
Peb6éHOK 2 roga 0.5 m>2 12,5
Pe6EHOK 9 neT 1.07 m? 28,5
Pe6éHOK 10 neT 1.14 m? 32,0
PeGéHok 12-13 net 1.33 m? 45,0
B3pocnbin My>XX4MHa 1.9 m? 80
B3apocnasa XeHLuHa 1.6 m? 60




NMpasuno beprmaHa

«Pa3mep tena TenNOKPOBHbIX YKXUBOTHbIX B XONOAHOM

KAumaTte 6onblie, yem B Tenaom».
Ka3zanoce 5bl, CMPAHHO: bosnbwWoe mesno O0AMHO CUsbHee MEeP3HYyme. Ha camom

desne noaydyaemca Haobopom

Awxabapg

AKTIOBOUHCK

AHagbipb Kamuatka ©KP. Mocksbl



3emnepounKu — byposybku
Sorex sp.




Uto OyaeT

YPOBEHb ogﬁﬂl'él : YPOBEHbL oOMeHa
BellecTB y OblKa BellecTB y MbILUW
WCKYCCTBEHHO U3MEHUTb MCKYCCTBEHHO U3MEHUTb
U coenaTtb ero Takum, Kak U coenaTtb ero Takum, Kak
Y MbILLW? ek y OblKa?

TemMnepaTtypa Ans coXxpaHeHUsA HopMasribHOMU

6 TeMnepaTtypbl Tena TOMLMHA
S i b ol AR LER L BOMOCSIHOrO NOKPOBa [0MKHa
OyneT Bbiwe  TOYKM yBenMUMTCS Ha 20 CM.
KUNneHuA



Tpu pasmepHbIX Fpynnbl XXUBbIX OPraHU3mMoB

Muxkpomup

(meHee munaumempa)

Cuna 3SeMHOro npuTaAXe-
HUSA NpakTUYECKHU He
owyuwaetca. OpraHusmbl ¢
NIeTKOCTbIO NapAT B Bojge W
YOEpKUBAKTCA B MNOTOKaXx
BO3Ayxa. MoBepXHOCTHbIE
cunbl (NOBepXHOCTHOE HaTA-

EeHUe XUAKOCTU, Kanun-
napHbin adpdekKT) npaKkTu-
YecKu HenpeogZoONUMBI.

PacctofaHue oT nob60oM TOYKM
Tena A0 ero MNOBEepPXHOCTH
HeBeJ/IUKoO.
CneuynanusmpoBaHHbIe
AblXaTeNlbHble U pacnpepge-
NINTe/ZIbHbIE cUcTembl
OTCYTCTBYIOT.

Me3somup

(om munaumempoes 0o
decamKoe caHmumempoas)

Me3somup (oT MunaumeTpos
DO AEeCATKOB CaAaHTUMETPOB)
CnocobHbl ycCcnewHoO npeo-
[oneBatb CUAY MNPUTANKEHMUA,
7] NOBEPXHOCTHbIE CUNbI
(BopomepKku). Jlerko noaHU-
MalwT Maccy, BO MHOro pas
NPeBOCXOAALLYKO Maccy uX
Tena (mypaBbu). UmeroT
Pa3sBUTY AbIXaTeNbHYW W
LUPKYNATOPHYKO CUCTEMBI.
lasoobmeH obecneuyunBaercs
cuctemonm  Tpaxeu. LUupky-
nayuiw Bewects obecneuun-
BaeT remonumdea. lMpu yse-
NUYEeHUun pasmepos
3aTpyAHAETCA nepemeljeHue
BO3AyXa no Tpaxeam M
OpPraHM3mM HauYMHaAeT MUCNbITbI-
BaTb 3aTpyAHeHuUA C Traso-
obmeHom. 310 opaHa wu3
rNaBHbIX MNPUYUH He MNO3BO-
nuBlWan HaceKoMbIM
«nepevTU» B MaKpomup.

Maxkpomup

(6onee HecKonbKUX
decamkoe caHmumempos)

OcHoBHaA cuna,

KOTOpYH
npeopgone-
3eMHOro

npuxoamuTtcsa

BaTb, — cuna
NPUTAXEHUA.

Mpiwybl NOCTOAHHO Han-
pAarawTca, noaAaeprusBas
Teno. K nonetry cnocobHbl
TO/IbKO HEeMHOrue npea-
CTaBuUTeNMU. MUmeror (B
6onbWINHCTBE cnyyaesn)
BHYTPEHHUM cKener
(xoppgoBble, Kanbmaphbl).



Konosok,
KONOBOK, 51 TEER (4

NMpenmyuwecrsa 6onbwioro
pasmepa Tena
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CHUKaeTcA BO3MOXHOCTb HanageHna XxmuwHUKoB

MeHbLle IHEePreTU4YEeCKUX 3aTpart

BO3MOXHOCTb YCNOXKHEHUA U
cneuuanusauum TkaHeu (mam opraHonaos)

YBennumBsaeTca CKopocTb NepeasuKeHus

|22




[loyeMy He BCe XUBble
OpraHU3Mbl
Menkve WD@BP AEVLTMG LBTE TRMNTGB efibHoi>

Ao6bluen ANA KPYnHbIX XULLHUKOB.

Cnoco6HOCTb MCNO/Ib30BaTb MEJIKME YKPbITUA M KPOXOTHbIE
pe3epBbl NULLM.

HaxoaaT Takume MUMKPOK/IMMAaTUUYECKUe YC/I0BUSA, KOTOopble
HeaoCTyNnHbl ANnA 6onee KpynHbIX CywiecTs, o6uTaroWmx B TOM
YK€ MEeCTHOCTM.

bosibLlas OTHOCUTENIbHAs NMOBEpPXHOCTb MeEeJSIKUX OpraHu3MoB
NpMBOAUT K BbICOKOWM CTENeHU TOPMOXKEHMUSI BO3AYyXOM nNpu
nageHun. HanpuMmep, Hacekomble, ynaBluMe C BbICOTbI, KakK
npaBwio, He pa3buBaloTcs.

Menkue XMBOTHbIE JIerko NOoAXBaTbIBAOTCA TOKaMKU BO3AyXa M
pa3HOCATCSA Ha 60nbLIME PACCTOSIHUS.



