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BHYyTpeHHAA cpeja
OpraHM3ma




BHYyTpeHHAA cpeda opraHM3ma

COBOKYMHOCTb *XUAKOCTEMN,
NPMHMMAIOLMX YyYacTHe B npoLeccax
o6MeHa BellecTB

U noaAeprKaHMA roMeocTasa
opraHuMsma




bepHap Knopg

(1813 — 1878)

¢ paHLy3CKMHU u3moaor 1 naTosor,

OAMUH U3 OCHOBOMOJIO}KHMKOB COBPEMEHHOM
c13noNorum n asKcnepMmMeHTasibHoM
nartosiorum, YneH Akagemmm Hayk B lNapurke

BnepBble npeanoXmna TepMUH
«BHYTpeHHAA cpeaa opraHmMama»



/ BHyTpeHHFIFI cpepa opraHuMsma —

3TO COBOKYMNMHOCTD HMAKOCTeﬁ
(KpoBb, MM®a, TKaAHEBadA M LlepebpocnmHaibHaa XUAKOCTH),

NMPUHUMAIOLLMX yYacTUe
B npoLeccax obMeHa BeLLecTB
1M noaaepXaHMA roMeocTasa opraHusmMa




BHYyTpeHHAA cpefa opraHM3Ma

JIumda

KpoBb

TKaHeBad
XUOQKOCTb

/\

[Tha3ma

DopMeHHbIe
3/1IEMEHTbHI

3pUTPOLMTDI

NIENKOLIUTDI

TPOMOOLUMTDI




BHYyTpeHHAA cpefa opraHM3ma

TKaHeBad
XUAKOCTb




TKaHeBas

Mnhasma
XUOKOCTb

Knetku

_,,,,,TKaHeBaﬂ *KUAKOCTb

= 06pasyeTcs M3 XKMAKOMU YacTM KPOBM (MJ1a3Mbl)

" U3 TKAaHEBOM KUOAKOCTU KJIeTKU NOoJZ1yHaloT NUTaTeJibHble
BeuwecTtBa U KUcCaopoa

= B TKAaHEBYIO XUOKOCTb KJ/IETKAU BblAE/NTAOT NPOAYKTbI pacCnaja
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/ /COCTaB TKaHEeBOM }KMAKOCTU

- 95% BOJbl

o 0,9% MMHepaJibHbIX CONEN

-1 ’ 5% 6enkos u ApYyrux

OpraHM4YeCcKMUX BelLLecTB
.50%2.60%

= KMCJIOPOA M YI/IeKUC/IbIM rasbl



JIumda




J uMda

rnepemewiaeTcda no J'IMMCI)aTMLIeCKVIM cocyiaM
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J] MMjaTqucme cocyabl

=HAYMHAOTCA B TKAHAX MEJIKUMM CEMNbIMM MELLOYKAMMU
(cocToAWMMMU U3 INUTETMAJIBHOIO C/I0A KJIETOK) — 3TO
nMMdaTHyecKkue Kanuanapbl, OHM NMOrJoLWalT U3ObITOK
KMOKOCTH

=C/InBaACb, AMMdaTHMYECKHne cocyabl 06pasyloT r/1aBHbIN
nMmMmdaTuyeckmmn cocy (MpoToK) BnajawLimm B
KPOBEHOCHYI0 CUCTEMY (BEPXHAA MoJ1aA BeHa) 10



l/ I-OMeOCTaB —

3TO OTHOCUTEJ/IbHOE NMOCTOAHCTBO COCTaBa
BHYTPEeHHEeMU cpepbl opraHu3ma

» BHyTpeHHAsA cpeda opraHM3mMa HaxoAmMTCs B NOABMKHOM PaBHOBECUM,
MOCKOJIbKY O/IHW BELLIEeCTBa PacXoAylTCsl, M 3TOT PAcXo/, BOCMOJIHAETCS

» B cTEHKAx KpOBEHOCHbIX COCY/0B €CTb PELIENTOpbl, KOTOpble
CUIHA/IM3MPYHOT O NPEBbLILEHNM MU CHUKEHUM KOHLEHTPALUKM KaKoro-
NGO BelllecTBa B KpOBU

» EC/IM KOHLUEHTpauma 3TUX BELLECTB NPUGIMKAETCA K BEPXHEMN FpaHMLE
HOPMbI, AEUCTBYIOT pedIEKCbI, KOTOPbIE CHMKAIOT MX KOHLEHTPaLMIO

= A eC/IM OHa OMyCKaeTCA HUXKE HOPMbI, BO3BYXKJAloTCs Apyrue

peLenTopbl, KOTOPbIE Bbi3bIBAOT NPOTMBOMO/IOXKHbIE peIEKCh
1"



C

CHUKeHMne noHos K >

(Peu,enTopbl KPOBEHOCHbIX cocyp,os)

GepBHaFI 1 ryMopaJibHas perynﬂu,MFD

GOBbILLIeHMe KOHUEHTpauun MOHOB D
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( YMEHbLLEHUE KONMYECTBA SPUTPOLIMTOB )
|

( PeuenTopbl )
(Perynﬂu,msl 7 )

( KpacHbIM KOCTHbIM MO3T )

( YBenmyeHume )

3agaHue A1 CaMOCTOATE/IbHOIro

BbiNMNOJ/IHEHAA




BHYyTpeHHAA cpefa opraHM3ma

KpoBb
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3TO OCHOBHAsA 4YacTb BHYTPEeHHEM cpepapbl
OpraHM3Ma, XuaKaa coeuHUTEeIbHaA TKaHb,
KoTopasa LUMPKY/IMpPYeT B 3aMKHYTOM CUCTEME
KPOBEHOCHbIX COCY/0B
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=06LLee KOJIM4YEeCTBO KPOBU B OpraHmM3me
B3POCJ/IOro YesioBeKa CoCTaBNAeT B cpeaHeM
6 - 8% oT Macchbl Tena

=0T 5 40 6 IMTPOB KPOBU Y MYKUYUHDbI

/0 N\ =0T 4 10 5 IMTPOB KPOBM Y *KEHLUMHDI

\1 "NPOTAXXEHHOCTb KPOBEHOCHOMN CUCTEMbI
yesioBeKa Mmoxet aoxoamtb Ao 100 000
KMJIOMEeTpOB

" = [N1A 3aN0JIHEHMA KPOBEHOCHOM CUCTEMDI
' Tpebyetca 200 000 nntpoB (cornacHo
nogcyetaM A.Kappensa) uaum no 2 amtpa
KPOBM Ha OAMH KUJIOMETP

=*Ha CaMOM Je/ie Hall oOpraHM3Mm pacnonaraer
b 5-7 naMTpaMu — TO €CTb, KpOBEHOCHAaA
cucTemMa 4vyeJsioBeKka 3anosiHeHa Ha 1/40 000
ee NoTeHuMasIbHOro o06bema
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OyHKUMU KpOBM

* [lopaeprkaHne

= TpaHCNOpPTHaA roMeocrasa
P P (pH, ocMoTHyeckoro
= /lbIXaTeNbHaA [1aBJIEHUSA)
= [luTaTenbHas = 3allMTHaA
= BoigenuTtenbHas (MMMYHUTET,

CBepTbiBaHME)
» TepMoperynaTopHas
= [yMopasibHasa peryaaumsa

» MeXXK/Z1eTovyHada nepejava
MHpopMaLMH
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50-60% Mnasma

06beMa KpoBM

KpoBb

40-50% dopMeHHbIe

o6bemMa KpoBM SNIEMERTE

CocTaB KpoBM
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[Tha3ma

— KpoBb
NNeNKOUMTbI

(DopMeHHbIe

SJ1IEMEHTDI
3pUTPOLMUTHI

1 / 3 o6bema

Ecnav KpoBu AaTb OTCTOATLCA, TO MPOM3OUAET €€
pacc/ioeHme

1



CocTaB KpoBM

KpoBb

/\

[Tha3ma

DopMeHHbIe
3/1IEMEHTbHI

3pUTPOLMTDI

NIENKOLIUTDI

TPOMOOLUMTDI
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[lna3mMa KpoBu

KpoBb

_—

[Tha3ma
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[Mlha3ma cOCTOMT U3 HeopraHM4eCcKmnx (BOﬂ,a U pa3J/itiHbie

MUHEepasibHble COJIN) U OPraHUYEeCKUX BeLLecTB

= Boga 90-92%

= benkn 7%. OubpHHoreH
= XXupbl 0,8%

= [ ntoKo3a 0,12%

= MoyeBuHa 0,05%

* MMHepanbHble conun 0,9%

= [I[poAyKTbl XXM3HEeAeATEe/IbHOCTU KNeTOK, (hepMEeHTbI,
FOPMOHDbI
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KpoBb —

OAMH M3 BUAOB COeAUHMUTE/IbHOU TKAHMU

CoeanHUTENbHASA
TKaHb

MexKnetouHoe
BeLlecTBoO
(nnasma)

KneTku Kposu
(dOpMEHHbBIE
3/IEMEHTDI)

23



OopMeHHbIe 3/1eMeHTbl KpOoBH

KpoBb

\

DopMeHHbIe
3/1IEMEHTbHI

‘ 3pUTPOLMTDI \
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3pmpou,mb|

"MepeHoOCAT KUCAopoAa U3 JIEFKUX K
TKaHAM TeJla 1 OCYLWEeCTBAAIT
TPaHCNOPT AUOKCHAA yrnepoja
(CO,) B 06paTHOM HanpaB/ieHUU

SpuTpoumnTsl

"Y4YaCTBYIOT B pery/iupoBKe
KUC/IOTHO-LLLe/IOYHOr o
paBHOBeCHA

femornobun

"noaaeprKMBalOT USOTOHMIO KPOBMU
U TKaHeM

=a4COpPOMPYIOT U3 NJ1a3Mbl KPOBH
AMUHOKUCOTbI, IMNHUAbI U
NepeHoOCAT UX K TKAHAM
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OopMeHHbIe 3/1eMeHTbl KpOoBH

KpoBb

\

DopMeHHbIe
3/1IEMEHTbHI

NIENKOLIUTDI
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neﬁkou,mbl

"HeoAHOpOAHaA rpynna pasJ/IM4yHbIX
Nno BHEWHeMY BMAY U (DYHKUMAM
KJIeTOK KPOBM Ye€JI0BEKA,
BblZe/IeHHasA No NMpusHaKy

| OTCYTCTBUS CAMOCTOATEJ/IbHOM
OKpacCKM M Hann4usa agpa

UrparoT r/1aBHYO poJib B
cneumburyeckom m
HecneunduyecKkoun salmre
OopraHM3ma OT BHELLHUX M
BHYTPEHHMUX NAaTOreHHbIX areHToB,
a TaK)Ke B peasiM3aLmm TUMUYHbIX
naToJIorM4YecKmx rnpoL,eccos
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Unba Unbmy
MeYyHUKoB

(1813 — 1878)

61osior, oAMH M3 OCHOBOMOJIO}KHMKOB
CpaBHUTE/IbHOM NATOJIOFMU, SBOJIIOLLMOHHOM
3M6pPUOSIOrUM, UMMYHOJIOT UM,

naypeat Ho6eneBckon npemmm

Co3pan yyeHue o 3aWMUTHbIX
CBOMUCTBaX KPOBM,
OTKpbIN ABNeHue paroymrosa
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/ q)arou,mo3 —

AKTUBHOE 3axBaTbiBaHUE U MOroWeHne
MMUKPOCKOMUYECKUX MHOPOAHDbIX }XMBbIX OO BHEKTOB
(6aKTEpPUM, PparMEHTbI KJIETOK) U TBEPAbIX YaCTUL]
O4HOK/1eTOYHbIMU OpraHM3MamMm MU HEKOTOPbIMM

KJIeTKAMM MHOIOK/1€TOYHbIX }XMBOTHbIX
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CxeMa nocneaoBaTes/IbHOro
3axBaTa NULLM aMebou

1 — agpo

2 — COoKpaTuTeNibHas BaKyo/b

3 — nNuLIeBas YyacTmua

4 — nuweBapuTesibHasa BaKyo/b
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OopMeHHbIe 3/1eMeHTbl KpOoBH

KpoBb

\

DopMeHHbIe
3/1IEMEHTbHI

i TPOMOOUMUTHI \

KK



WE TpOM60LI,MTbI

o\ tMekne nnockue 6ecuBeTHbie

RS Y Tenbla 4BOAKOBLIFHYTOM (DOPMbI B

= 1 60/IbLLOM KOJIMUYeCTBe

s, & | pKyMpYylOLIME B KPOBM

"3TO NOCTKJ/IETOUYHbIE CTPYKTYpbl,
npeacTtaB/sifloWMe co6oU
OKpYKEHHble MeMOpaHOMU U
NIMLWIEHHbIe aapa dparMeHTbl
LIMTONJ1a3Mbl TMFAHTCKMX KJIETOK
KOCTHOro Mo3ra —
MerakapuoumToB
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HaJIM3 KPOBU —

3TO BarKHeuLad XapaKTepnucCtmuka opraHmMma

[Mpn aHann3e KpoBu onpenenaoT
KOJINYECTBO K/IeTOK KPOBMU,
copeprkaHue reMorsioomHa,

KOHLEeHTpauMio caxapa U CKOpPOCTb oceaaHMUA
aputpoumntoB (COI)

36



Mpn Hann4uum BocnanuTeibHbiX npoueccos COJ
yBeJ/IMYMBaETCA

Hopma CO3

: 2' 1 OMM/‘-I ANA MY>KUYUH

0 2' 1 5MM/‘-I ANA }KeHWMUH
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Mpyu HapyLlweHMU PYHKLUM KPACHOI0 KOCTHOIO MO3ra,
HeJoCTaTKe B OpraHM3me XKeJsie3a U HEKOTOpPbIX APYrux
BeLecTB, a TaKXe Npu 3HA4YMTE/IbHOM NoTepe KpoBMU
BO3HMKAEeT KpaTKOBpPEMEHHOE MU AJInTesibHoe

MaJIOKpoBUe —
CHU>XeHne cogepxaHma spuTpoumuTOoB U reMornio6mHa

_ HopMa reMorsiobuHa
__' g 1 3'1 6r% ANA MYXKYMH

0 1 2 = 1 4r% ANA XXeHLWUH

(umcno rpammos B 100cm® KpoBH)
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l/ CBeprIBaHMe KPpOoBU —

3alMTHOE NpucnocobaeHue,
npepoxpaHsiLlee opraHM3smM OT NOTEPU KPOBU

Cucrema npoTmMBocCBepTbiBaHUA

s[enapuH (B 1erkux U neyeHn) — NpenATCTByeT CBEPTbIBaAHUIO
*OUO6PUHONM3UH (B CbIBOPOTKE) — (hePMEHT, pacTBopsAowmumM hdrubpmH
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paHa

l

TPOMOOLMUTDI
pa3pyLualTcA
conu Ca?* TpoMbonaacTuH PRI W EERYLE
(rno6ynuHbl)
NMPOTPOMGMH \ _ TPOM6MH
(B neyeHw) (B nnasme)
¢pnéprHoreH o pn6pnH
(pacTBOpUMDIN) (B BUOE HMUTEMN)

l

KJIETKM KPOBMU >  TPOMO
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l/ I-IepeJ'IVIBaHMe KPpOBM

= JOHOp — YeJI0BEeK OTAAlWMU KPOBb
= peuMnMeHT — YesIoBEeK, MoyYarLlMn KpoBb

= arrJIlNTMHAUMA — ABJIEHWE CK/IeMBAHMA 3PUTPOLUTOB
(nponcxoauT BCAeACTBUE UMMYHHOM peakuus Ha

Yyy>KepogHble 6e/IK1 npu CMelnMBaHMU HECOBMECTUMOM
KpPOBMK)
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AHTUreHbl AHTUTENA
(arrntoTHUHOreHbl) (@arrnrTUHUHDI)
B 3pUTpoOUMTaAX B MJla3me U CbIBOPOTKE

[lpcyTCTBUE QHTUTEN U QHTUTEHOB
y JIloen C pasHOM rpyrnnou KpoBu




. /lonosIHUTE cxeMy nepenmBaHuA
- rpynn KpoBu




/ P e3yc-daktop (Rh - ¢pakTop)

= o6Hapy:eH B aputpoumTtax 85% niogert

» otcytctyety 15% niopert

= Ha pe3yc ¢aKTop B Nj1a3Me HeT roToBbIX aHTUTEN,
OHM 06pa3ylTCA Npyu NnepeMBaHUM KPOBM
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D
J OMPOChbI AJ11 NPOBEPKMU

[MoueMy KneTkam ANA NpoLecCcoB XU3HeAeATE/IbHOCTU He0bX0AMMa KUAKas
cpena?

HauyepTute cxemy coctaBa KpOBM, MCMNOJIb3ys C0BA; Naasma, HOPMEHHbIE
3/IEMEHTbI: SPUTPOLUTbI, IEMKOLMTbI, TPOMBOLUTHI

[py paHEHUM KOXXM KpOBOTEYEHME Yepe3 HEKOTOPOE BpeMA NpeKpallaeTca U
o6pa3yeTca Tpomo.

[MoyeMy OH KpacHOro LBeTa, BeAb 06pa3oBaBLIMMCA M3 (PHUOPUHOreHa (PMOBPUH
noJ AeMCTBMEM (DEPMEHTOB, BbI3BaHHbIX Pa3pyLUEHUEM TPOMBOLMTOB, 6€/bln?
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M HTepHeT-pecypchl

https://www.syl.ru/article/194311/new vnutrennyaya-sreda-or
heloveka
http://biouroki.ru/material/human/sreda-organizma.html
https://studfiles.net/preview/2378311/page:2/




