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BHyTpeHHsAs cpeaa opraHuzma:

Kaxaas kieTka opranru3Ma BBITTOJHSET
OMNPEACIICHHYIO pa0OTy U HY>KJIA€TCA B TOCTOSSHHOM
IPUTOKE KUCIIOPOAA Y MUTATEIBHBIX BENIECTB, 4
TaK>X€ B yAaJI€HUM IPOIYKTOB oOMeHa BemecTB. U 1o
Y IPYTrO€ MIPOUCXOIUT YEPE3 KPOBb, HUPKYIUPYIOIIYIO
B KPOBEHOCHOM cucTeMme. KneTtku opranusma c
KPOBBIO HEMOCPEACTBEHHO HE COMPUKACAFOTCS.

Kaxyro KIIETKY OMBIBAET )KUIAKOCTh, B KOTOPOU
coJepaxKaTcs HEOOXOAUMBIE 111 HEE BEIECTBA. JTa
XKUIKOCTh HA3bIBAECTCS

Tak kak yepe3 MeMOpaHy KJIETOK BEIIECTBA MOTYT
IIPOHUKATh TOJILKO B PACTBOPEHHOM BUJIE,
MEXKKJIETOYHOE BEIIECTBO SABJISACTCS I HUX
YKU3HEHHO BAXXHOU cpenout. M3 Hee KIIETKU MOoTy4YaroT
KUCJIOPOJ U NIUTATEIbHBIE BEIIECTBA, & €1 OTAAIOT
YIJIEKUCIIBIN Ta3 U OTpabOTaHHBIE TPOAYKTHI OOMEHA.




BHYTPEHHAA CPEJAA OPITAHU3MA:

MEXKKIETOYHOE BENIECTBO ITOCTOSHHO
TIIOTIOJIHSETCS U3 KPOBU PA3JIMYHBIMU
XUMUYECKUMHU COCUHEHUSIMU U BOJIOM.

.. N—— OIHOBPEMEHHO HEKOTOPOE KOJIMYECTBO

e 14 OEJIKOB, KUPOB U BOJIbI IPOHUKAET U3

[PYAROA NIUDATHNOCKIA NPOTOK

MCXKKJICTOYHOI'O BCUICCTBA B CUCTEMY

- Uncrepsa Nexcera
-

MeJIBYalIIuX TUM(ATUIECKUX COCYIOB —

CJIEINIO 3aMKHYTBIX JIMM(PaTHYeCKUX

NAMPDATINECIHS YN

KallJLUISIPOB.

NMBATHYSCKHA COCYAN!

MeKKIETOUYHOE BCIICCTBO, IIPOCOYNBIICCCS B
J'II/IM(I)aTI/IqCCKI/Ie KaIllWJIJIAAPbI, HA3bIBACTCA

. JIumca HaKanIMBaeTCs U 10

auM$paTHYEeCKUM COCyaaM MEePEHOCUTCS B
KPOBEHOCHYIO CUCTEMY. 3a IEHb B KPOBb

nocTynaer ot 2 10 4 11 TuMQBsl.



BHyTpeHHAA cpea opraHu3ma:

POBb — KUKas

Qoo COCMMHUTEIbHAA TKaHb. OHa

2N CO CTOUT U3 YKHUJIKOU 4aCTU
— naa3mMbl U OTIACIBHBIX

GDOPMEHHDBIX DTIeMEHMO8.

Hitwnas WA VR flerouran
\ B8EHE

BHYTDEHHHX

LA K DOBE 1TUPKYJIMPYET B
3aMKHYTOHN CUCTEME
cocynoB. OObBEM KpOBHU B
TEJIE€ YEJIOBEKA B CPEIHEM
OKOJIO J II.



BHyTpeHHsIA cpena OpraHnu3mMa UMeEET
MOCTOSIHHBIN COCTaB. DTO 00E€CIECYHBACT
HOPMaJIbHBIN OOMEH BEILECTB KJIETOK U
BBITIOJIHEHNE CBOMCTBEHHBIX UM

(DYHKILIUH.

Takoe OCTOSTHCTBO BHYTPEHHEN CPEJIbI
MPOSABIISIETCA B TOM, YTO B OTBET HA
BO3JIEUCTBHUSA U3 BHEIIHEU CPEJIbI B
OpPraHU3M€ aBTOMAaTUYECKU BOZHUKAIOT
OTBETHBIE PEAKIINH, TPETIATCTBYOIIHE
CUJIbHBIM U3MEHEHUSIM €0 BHYTPEHHEN
cpensbl. [locTosHCTBO BHYTpEHHEN
cpensl ( ) — npumMep
IIPOLIECCOB CAMOPETYJISLIMA B HALLIEM
OpTaHu3ME.
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Tiaanie DopMEeHHBIE
50-60 % 00bEMa KpoBH DJIEMEHTHI
. Bona 90-92 % 50-40 % o0BEMa KpoBU
- benku 7 %
- Kupsi 0,8 %
- Imroko3za 0,12 % -PUTPOIIUTHI
- MuH. comu 0,9 %
- (pepMEHTHI -JIEKOLIMTHI
- | OpMOHBI
-[IpoaykTel -TpoMOOIUTHI
KU3ZHEACITEIbHOCTH




11l1a3ma
(MEXKKJIETO
BelleCTB

D opMeHHBIE JJIe
IPUTPOLUTHI, JICH
TPOMOOLIUTHI



IPUTPOLHUTHI

TPOMOOLUTHI

JeMKOIUTLI
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Meinkue Oe3bsiAEpHbIE KJIETKU

JIBOAKOBOTHYTOM (opmbl. Takas popma
3HAYUTEITHHO YBEJIMYNBACT
IIOBEPXHOCTh 3pUTPOIUTOB. KpacHyro
OKpAacKy OPUIAET 3PUTPOIIMTAM OCOOBII
OeJIoK — biaromaps emy
SPUTPOLUTHI BBITOIHSAIOT JbIXaTEIbHYIO
()YHKIIMIO KpPOBHU: TIE€MONIOOHWH JIETKO
COEUHSETCS C KUCIOPOJAOM M TaK XKe
JIEerKo ero otnact. [IpuHumaroT yyactue
SPUTPOLMUTHI U B YIAIEHUH YTIIEKUCIOTO

ra3a u3 TKaHEH.



MOJIEKYJIA TEMOILJIOBHUHA




Cocmae
naa3mol

CocTaB KpoBH OJIU30K IO COACPKAHUIO
COJIEW K MOPCKOM BOJI€. BaxkHeunnime coiim
KPOBHM — XJIOPHUJ HAaTPpHUs, XJIOPUJ KaJIUS U
XJIOpUJI KaJabliusd. B HOpMaJIbHBIX YCIIOBUAX
00111asi KOHIIEHTPALUs COJIeH B IJIa3Me
pPaBHA COJEPKAHUIO COJIEN B KIIETKAX
KPOBH.

JKH3HENEATENbHOCTD KIIETOK OPraHn3Ma
3aBUCHUT OT HOPMAaJIbHOI'O COJIEBOTO COCTaBa
KPOBH. ITO MOXXHO MPOAEMOHCTPUPOBATH
CIEAYIOMKUM 00pa3oM. 3allOJTHUM TPHU
NPOOMPKH PACTBOPOM MOBAPEHHOU COMU
paznmumuHor KoHIeHTpanuu: 0,9%, 0,2% u
2% u 100aBUM Tyda HEOOIBIIIOE, HO
OJINHAKOBOE KOJIMYECTBO KPOBH.



Habnromas 3a IBETOM KUAKOCTH B MpoOUpKax, cinycts 10— 15 muH
MOXHO 3aMETUTh, YTO B PACTBOPAX IMOBAPEHHOM COJIM PA3IIMYHOU
KOHILICHTPALIMX 3PUTPOLUTHI BeAYT ce0s mo-pazHomy. OHU HE
M3MEHSIIOTCS B IIpOOUPKE, Ii€ KOHIEHTpalus coiar paBHa 0,9%.
DpUTPOLIUTHI OCAAYT HA JHO MPOOUPKH, U KHUJIKOCTh OCTAHETCS
po3pavyHou. Takou pacTBOpP HA3bIBAETCS

, TAK KaK MPUMEPHO TaKas K€ KOHLCHTpAINS XJIOpH/Ia
HATPUSA COACPKUTCS B IUIA3ME KPOBH.
B npoOupke ¢ 00ee HU3KUM — (0,2%), ueM B
IJ1a3Me, COJICPKAaHUEM XJIOPH/Ia HATPHS SPUTPOLIMTHI HA0yXaroT, X
00os104Ka paspeiBaeTcs. Kpacsiiee BemmecTBo 3pUTPOLIMTOB —
reMOTJIO0OMH BBIXOAUT HAPYXKY M OKPAIIIMBAET KUIKOCTh B IPOOUPKE
B PO3OBBIH IIBET.



B npoOupke ¢ 00s1€€ BEICOKUM — COJICpKaHUEM
xjaopuaa HaTpus (2%) SpUTPOLUTHI CMOPIMBAIOTCS U OCEJA0T Ha
JHO, TaK Kak BOJAA U3 HUX BBIXOAUT HapyxKy. Ciien0BaTeIbHO,
MOCTOSTHCTBO COJIEBOTO COCTABA IUIA3Mbl 00€CIIEYMBAET HOPMAIBHOE
CTPOCHHUE U (PYHKIIHIO KJIETOK KPOBH.

DTOT IpUMEpP MNOKA3BIBAET, YTO MPU BBEICHUHU B KPOBb
JIEKapCTBEHHBIX BEIIIECTB HYKHO BCEI/Ia 3a00TUTHCSI O TOM, YTOOBI
COJIEBOM COCTaB BBOJMMBIX PACTBOPOB MO KOHIICHTPALIUU
COOTBETCTBOBAJI COCTaBY ILIa3Mbl. [lo3TOMY JIekapcTBa JJ1s1 BBEACHUS
B KPOBb I'OTOBSIT HA . DU3UOJIOTUYECKUN
PacTBOP BBOJIMTCS TAKXKE JIOMISIM, OTEPSIBILIUM OOJIBIIIOE KOJIUYECTBO
BOJIbI, JIJISI COXPAHEHUS UX KU3HH.
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CEPIIOBUJTHO-
KJETOYHAS

CeproBUIHBIN SPUTPOLUT HopManbHbIN 3pUTPOIIAT



JEUKOLMTHI

JlenkonuThl (OEIBIE KPOBSIHBIC
KJICTKM ) O€CIIBETHBIEC KJIICTKHU
KPOBH 4YeJIOBEKA. Bce THIibl
JIEMKOLIMTOB 1IAPOBUIHOU
(bOpMBI, UMEIOT SAPO U
CIIOCOOHBI K aKTUBHOMY
aMEOOBHUIHOMY JIBU)KCHHUIO.
JIEMKOIUTHI UTPAIOT BAKHYIO
pOJIb B 3aIIUTE OPraHu3Ma OT
0oJIe3HEHM — BRIPA0ATHIBAIOT
aHTHUTEJIa U TIOTIOIIAI0T
OaKTepHH.




Pycckuil yuy€Hbli, aBTOP
(parouMTapHON TEOPUU
UMMYHHUTETa, B 1908
roay ya0CTOeH
HoOej1ieBcKkoi npeMun

32 OTKPbITHE

daronurosa

(1845-1916)



MpuBnukeHue

OATOIIUTO

Darouut

‘TlorowWeHue
Nuzocbhma w

darouMt (MepeeapueaHue

daroyut
Baktepua



JEUKOIIUTDBI
(

arouut

OakTepuun



JEUKOLIUT MPOTUB BAKTEPUU




TPOMBOIIUT

KpoBsiHbIE MIIaACTUHKH
(TpOMOOIIUTHI) — HEOOIBIIIKE
Oe3bsiepHbIe 00pa30BaHNs, B ’
MM> ux comepskures 1o 400000.

[TpoaOIKUTENLHOCTD UX : gl {
KU3HU — -7 JIHEM.
OOpa3yroTcsa OHU B KPaCHOM
KOCTHOM Mo3re. OCHOBHAsA
(bYHKIIMS CBsI3aHA C IMPOILIECCOM

CBEPTHIBAHUS KPOBHU.
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CBEpTHIBAHUE KPOBU MPETOXPAHSICT
OpPraHu3M OT MOTEPU KPOBU IIPU PAHEHUSIX.
B cBepThIBaHUU KPOBU YYACTBYIOT
pa3JIMYHbIC BEIECTBA, HAXOISIIUECS B
COCyJlax U B OKpyKaromux Tkansx. Oco0o
BAXKHYIO POJIb UTPAKOT KPOBAHBIE TUIACTUHKU

[Ipy paHeHUM KPOBb BBIXOJUT U3 COCYIA.

y MECTa HOBPEXKJICHUS COCY/la HAKAIJIMBAIOTCS 1
pa3pyLIarOTCs . I3 HuX BBIBOAUTCS B IJ1a3MYy OCOOBIM
(bepMeHT —

TPpOMOOTIJIACTUH BO3JACHCTBYET HA OCJIOK IIa3MBI
npompoMoOur 1 OCICIHUMN MPEBPAIIACTCI B AKTUBHBIN
TPOMOMH JICCTBYET Ha PACTBOPUMBIN B IIA3ME
O€eJIoK , KOTOpBIN MIPEeBpaIacTCsi B HEPACTBOPHUMBIN O€JIOK
. B ceTtn ¢pubpuHa 3acTpeBarOT 3pUTPOLUTHI, JICMKOLMUTHI U
TPOMOOLIMTEL, 00pa3ysl Cr'yCTOK —



Cocyj 3aKynopuBaeTCsi TPOMOOM, U
KpPOBOTE€UECHHUE MPEKpAIIACTCS.
OcraBuIascs mia3Ma BbLKUMACTCS U3
TpoMmoOa.

Yepes HEKOTOpOoE BpeMs TPOMO paccachbiBa€TCsi U MPOXOAUMOCTD
cocyla BOCCTaHAaBIMUBAETCA. CHIXKEHUE TEMIIEPATYPHI 3aMEIJISIET, a
MTOBBIIIEHUE — YCKOPAET CKOPOCTh CBEPTHIBAHUSI KPOBH.






dopmeHHbIE
DJIEMEHTHI

OpUTPOLUTHI

JIeNKOIIUTEI

TpomOGoIUTHI

OOPMEHHBIE DJIEMEHTDI

Crpoenue
KJICTKU

KpacHBIC
KPOBSIHBIC
0e3bsaepH
BIC KJICTKH

OeIpie
KPOBSIHBIC
am€0bo0pa3
HBIC
KJIICTKH,
UMEIOIITHE

SIPO.

KpossiHbie
IJIACTUHKA

Mecro
o0pa3oBaHUs

Kpachsblii
KOCTHBIHN
MO3T

Kpachsbiii
KOCTHBIM
MO?3T,
CeJIC3EHKa,
auMmparuuec
KHUE y3JIbl.

Kpacnbii
KOCTHBIH
MO3T

[Tpomomx.

(GyHKIHMOH
UpOBaHUs

3-4 mec.

3-5 nuen

2-5 nHeu

Mecto

OTMHUPAHUA

IleucHs,
ceJie3€HKa

IleucHs,
CCJIC3CHKA,
a TaKXxe
MECTa, TJe
UIET
BOCHAJIUTE
JIbHBIN
IPOLECC

Ileuens,
CeJIe3E€HKa.

Conepx. B 1
MM KpOBHU

4,5-5 miH.

6-8 ThIC.

300-500 TrIC.

OyHKIUU

Tpaucnopt
KUCIIOPOAA U
YIJIEKUCIIOTO
rasa

O0ecreynBarOT
UMMYHHTET

VY4acTBy1oT B
CBEPTHIBAHUU
KpOBHU NIPHU
MTOBPEXKICHUH



