Tema: «BblpenutenbHas
cucrtema»

3agaydn: N3yumntb 0cobEHHOCTH
CTPOEHUS, DYHKUMN U TUTUEHY OPraHOB
BblOeNnUTENbHOW CUCTEMDbI



BbisedeHue sewjecms U3 opeaHu3ma

[MpoayKTbl AUCCUMUIIALMX NONagatoT B KPOBb U BbIBOOATCA:

noykamu (NH,, H,O, MmoyeBuHa, conu);

neekumu: (CO,, H,0);

Koxel: yganaeTca YacTb YINEKNCIIOro rasa; NnoToBble Xenesbl KOXn
BbIBOAAT BOAY, Conu, okono 1% Mo4eBUHbI, aMMUaK,;

KULWEYHUKOM: B MPOCBET KULLEYHMKA CEKPETUPYIOTCA XKeNYHble NMUTMEHTDI
N COMW TAXKESbIX METansoB.



BbisedeHue sewjecms U3 opeaHu3ma

OpraHu4yeckune MmakpoMoneKkysbi

Benkn Yrnesoabl YKupbl

L cc( \Qo /\

CO, HO NH,
1r=17,6 kX

1

11r=17,6 kX 1r=238,9 kX

MouyeBuHa

[TpoayKTbl ANCCUMUNALMM NonagatroT B KPOBb U BbIBOAATCS:

noykamu (NH,, H,O, MmoyeBuHa, conu);

Jie2KuMuU: (COz, HZO);

KoxkeU: yaansieTcsa YacTb YrIEKUCIIOro rasa; notoBble XKenesbl KOXU
BbIBOOSAT BOAY, COnK, okorno 1% Mo4YeBUHbI, aMMUaK,;

KULWEYHUKOM: B NPOCBET KNLLEYHMKA CEKPETUPYIOTCS XKESYHbIE NUIMEHTDI
N COMN TSXKESbIX METanmMos.



CmpoeHue u yHKyuUU MoYesbioeriumeribHoU cucmemabl!

HaanoyeyHaA
MKeneza

% Monas HAKHAR BEHA
ApTEpUA

M4 e4HaA eeHA
i Moyka

‘ AopTa

M OYeTOYHKE

o \. M oyeeon
‘- My3kipPb

- Ypertpa

o
\

[ mnaBHOW cuctemMmoun,
oTBeYyawLlen 3a
BbiBeeHNe NpoayKToB
meTabonunama, ABsieTcs
MoYeBblaenuTernbHas
cucrtema.

[ToYKKM BLINOMHAET pAAa
doyHKUNN:

1. DKCKpeTopHas PyHKLUS.
YOarsaom HeHyXHble
rnpoodykmsl 0bMeHa (aMMnak,
MOYEBMHY); MPU NOYEYHOM
He4OCTaTOYHOCTM NeTanbHbIN
NCXon HacTynaeT B TedeHne
1-2 Hepenb BCNeacTeme
OTpaBneHus.



CmpoeHue u yHKyuUU MoYesbioeriumeribHoU cucmemabl!

8b1800SIM U3 Op2aHu3ma
"qyxxepodHble" sewecmsa
(s0oBUTbLIE BELLECTBA,
BCOCaBLUNECS B KULLEYHUKE,
nekapcTBEHHbIE Npenaparhbl);
8b1800SIM U36bIMOK 2/1H0KO03bl,
aMUHOKUCIIom, 20pMOHO08, 800k,
MUHepasibHbIx coreu N3
opraHmama.

2. CuHTE3 BMonornyecku
aKTUBHbIX BELLECTB,
perynmpyroLine KpoBeTBopeHmne
(3pUTPONOITUH), KPOBSIHOE
AasrieHne (peHuH), cBepTbiBaHNE
KpoBu (TpomMbonnacTuH);

3. NopgaepxaHue paga
donanonornvyecknx nokasarenemn:
perynmpyroT OCMOTUYeCcKoe
AaBrieHne KpoBu (BOOHO-CONeBou
obMmeH);

perynupytoT pH Kposuy;




CmpoeHue u yHKyuUU MoYesbioeriumeribHoU cucmemabl!

BC npegcraBneHa noykamu,
MOYETOYHNKAMU, MOYEBLIM MY3bIPEM,
MOYencnycKaTenbHbIM KaHanomM.

Pacnono)eHbl Ha 3agHEen CTeHkKe
optowHon nonocTn. MNMokpbITbl hubpo3HoU
Karcyrsou, npasas HMxe rnesou Ha 1-1,5
CM, TaK Kak HaZl HEW HaxoauUTCA MeYvYeHb.

CHapyXun Kopkogoe geuw,ecmao TOSLLNHON
OKOIo 4 MM, cogepkaLlee noveyHble
Tenbua HeEPOHOB, No4 HUM MO32080€
geuwjecmeo, obpasytowiee nMpamMmaku,
BEPXYLLKN KOTOPbIX Ha3blBalOTCH

cocovkamu (B cpegHem 12).



CmpoeHue u yHKyuUU MoYesbioeriumeribHoU cucmemabl!

B cocoukax cobupatenbHble
TPpYyOOUKN OTKpPbIBAOTCS B
Marsible Yawku (8-9 WwTyK),
3aTtemM BTOpUYHas Moya
nonagaet B ABe bosbuwue
YyawKu v 3aTem B MOnocTb —
MOYEYHYIO NTOXaHKY.

KpoBb nonagaeT B NOYKU U3
OptoLLHOW aopThl Yepes
MOYEYHYH apmeputio,
OuYMLLIEHHAs BbIBOOAUTCS Yepes
[MOYEYHYH 8€HY B HWXKHIOIO
MOS0 BEHY.




CmpoeHue u yHKyuUU MoYesbioeriumeribHoU cucmemabl!

MNpokcumansHbIin

BoiHOCAWAR K ny6ovek M3BUTON KaHaney
apTepus S

Kancyna

MNpuHocawas
apTepus

AncTansHbin
M3BUTON KaHaney

Metna Nenne

CobupatensHas mpybka

OCHOBHOW CTPYKTYPHOW 1
doYHKUMOHAaNbHOW eanHULEN MNOYKM
SABNSAETCs HehPOH, B NMNOYKe oKono 1
MJTH. HE(PPOHOB.

B HedpoHe pasnuyatoT karicyry
boymeHa-LLlymrisiHcKko20, B KOTOPOW
HaXOOWUTCS KarusinspHbIU KiyboYex.
Kancyna npogorxaetca B u3gumou
KaHarseu, Bnagarowmnmn yepes
cobupatenbHyto TpybouKy B
NOYEYHYIO JTOXaHKY. 3a CyTKN BCS
KPOBb NPOXOAUT Yepes MOYKM OKOSI0
300 pas.



Kaxnos nouyka ces3awo 3
C CHCTEMOW OPraHOB KPOBOOOPOWEHUA MOWHBIMKM COCYRAMHU. 5O
CYTKM BCS KPOBb Yenoseka npoxoaut yepes nouku okono 300 paa.i:




CmpoeHue u yHKyuUU MoYesbioeriumeribHoU cucmemabl!

MpokcrmanbHbIN

BoiHocawasn Kny6ovek 128
apTepuvs .

MNpuHocawas
apTepus

AncTansHbin
M3BUTOW KaHaney

Metna Nenne

MTOWN Kananey
Saeis

CobupatensHas Tpybka

B kanunnapHom knybouke
(ManbNUrMeBoM TenbLE) BbICOKOE
KPOBSAHOE OaBrieHue, Tak Kak
rnpuHocswas apmepuoria kKnybo4ka
no4YTn B ABa pa3a bonbLue no
OnameTpy, YeM 8bIHocsuw,asi
(mornbko okoro 20% xudkocmu u3
KpOoB8U Kariusssipog yxooum 8
u3eumou KaHareu,).

BblHOCSLLaa apTepuona BHOBb
pas3BETBISIETCA, 0bpa3sys
KarusnspHyr ceme, OnneTaroLlyto
N3BUTON KaHaneu, 3aTeM BEHO3HbIE
Kanunnspbl cobupatotcs B
MOYEYHYIO BEHY.



CmpoeHue u yHKyuUU MoYesbioeriumeribHoU cucmemabl!

MoueobpasoBaHue cknaabliBaeTca u3
TPEexX NPoLUECCOoB: ubmpayuu,
peabcopbyuu, kaHanbyesoU cekpeuyuu.

Durnbmpauus NPoucxoanT n3-3a
BbICOKOIO AaBneHuns B Kanunnsapax
ManbnurueBblx Teney. [laBnenue
NOCTOSIHHO Aaxe NMpu 3Ha4YNTENbHbIX
konebaHmnax apTepunanbHOro JaBneHus.
KpoBsiHasa nnasma 6e3 6enkosB nonagaet
B NpOCBeT Kancynbl. CocTtaB dunsrpaTa
TOT )€, YTO MU COCTaB nna3msbl, 3a
NCKIMOYEHNE BbICOKOMOMNEKYISAPHbIX
6enkos.

3a cyTKM y YernioBeka obpasyetcs oo
180 n dpunetpara (nepsuyHoU Mo4u).
dunbTpyrowas NOBEPXHOCTL paBHa 5-6

M2,




CmpoeHue u yHKyuUU MoYesbioeriumeribHoU cucmemabl!

BoiHocsan
aprepu
IIpuHOCAILan prepuosna
—
aprepuona
—
HKOTHYECKOe
— naBJIeHHe
30 mmM pr.cT.
KanunnapHan HIPOCTATHYECK

ceTs Knybouka

BoymenoBa__~
Kancyna

JlaBnenue

nanne'llige
M
Q 4
KJ1y60uKOBOTO

¥ dunsTpaTa
20 MM pT.CT.

9ddexTHBHOE
¢pwibTpauMoOHHOE
AaBJIeHHe =

=70 — (30+20)
= 20 MM prT. CT.

dunsTpauMoHHOE OaBneHue,
nog AencTBMeM KOTOPOro
nnas3ma BbIXOOUT N3
Kanunnsipos —
paBHOAEUCTBYIOLLAA TpeX
BWOOB OaBMEeHUs:

[udpocmamu4eckoe
oaerieHue — (OHKomu4eckoe
OaerieHue +
audpocmamu4yeckoe
OasrieHuUe Knybo4KoBOro
douneTpara).

OHKOTUYeckoe gaBrieHme —
OaBrieHne, KoTopoe
obecne4ynsatoT 6enkn
nna3mbl KDOBU, KOTOPbIE HE
JoUnNLTPYHOTCA.



CmpoeHue u yHKyuUU MoYesbioeriumeribHoU cucmemabl!

Peabcopbuusi nNponcxoguT B NOYEYHbIX
KaHanbLax. B kaHanbue pa3nuyatorT:
MPOKcuMaribHbIU y4acmok, HUCXo0suwul
u socxoosawul ydacmeku nemrnu eHne,
oucmaribHbIU y4acmok. dnnHa
KaHanbLa MOXeT aocturatb 50 mm,
obLas AnMHa KaHanbLEeB NOYKM OKOMO
100 Kkm.
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B Hopme B KaHanbuax
peabcopbupyoTCs NpakTnyeckn Bcs
MoKo3a, BC€ aMUHOKUCINOTbI, BUTAMUHBI
N TOPMOHbI, BOAaA N XNOPUCTbIN HATPUN.
Xungkoctb, obpasoBaBLUasca rnocrie
peabcopbunun, nocTynaet B
cobuparterbHble TPYOOUKUN n
HanpaBnseTCAa B NOYEYHYIO NTOXAHKY.




CmpoeHue u yHKyuUU MoYesbioeriumeribHoU cucmemabl!

AMUHOKUCNOTbI
ButaMuHbI
Bopa t

7+ 4

Inioko3sa POi Ca Na

[log BrnusiHnem gasoripeccuHa
(aHMuouypemu4ecKo20 20pMoHa)
NPOHULAEMOCTb cobupameribHbIX
mpyboyekK yeseriudueaemcsi, Boga
BbIXOOUT U3 HUX, BTOPUYHOW MOYM
obpasyeTcs MeHbLue. 3 nepBUYHON
MOYN B CYTKM 0OpasyeTcs TOSbKo 1
— 1,5 n emopuyHoU mo4u, KoTopas
BbIBOAUTCHA U3 OpraHnu3ma.

Cekpeuus. o Toro, Kak dounesrpart
NOKMHET HEPPOH B BMOE MOYN, B
Hero MoryT CeKpeTmpoBaTbCH
pasnu4Hble BELLECTBA, Hanpumep
moHb! K*, H*, NH,* moryT
BbIOENATLCS B MPOCBET KMETOK
N3BUTbIX KaHaNbLUEB U BbIBOAUTLCS
N3 opraHmama.



Xumuyeckas CTPYKTYypPa BaXXHENLUMX a30TUCTbIX IKCKPETOB

;
7N
N S
N—H C=0 A
\ / C C-N
H NH, 6 \u/ H
AMMnaK MoyeBuHa Mo4eBas kucnorta
Komnonenm Coodepxmca- Codepxca- Veeauuenue
HUue 8 nads- HUue 8 Mouye,
me, % %
Bona 90 95
besnok 8 0
[ moko3a 0,1 0
MouyeBuHa 0,03 2,0 67 x
MoueBasi KucJioTa 0,004 0,05 12 x
KpeaTuHuH 0,001 0,075 75 x
Na‘ 0,32 0,35 1 x
NH?, 0,0001 0,04 400 x
K+ 0,02 0,15 T X
Mg?+ 0,0025 0,01 4 x
Cl- 0,37 0,60 2 x
PO’, 0,009 0,27 30 x
SO% 0,002 0,18 90 x




CmpoeHue u yHKyuUU MoYesbioeriumeribHoU cucmemabl!

HepeHas peayrisuus cBa3aHa C
0EeATENbHOCTLH aBTOHOMHON
HEPBHOMN CUCTEMDI.

Cumnamu4eckoe BnuaHue
NPUBOAUT K CYXXEHMIO MOYEYHbIX
COCyOdO0B U ycurneHuo peabcopbuum
— YMEHbLLEHMIO MOYEBbIAENEHNS,
napacumMrnamu4yeckoe — HaobopoT.

[Tpn N30bITKE COMen B KPOBHU
NPOMCXoaNT MOBbILLEHHOE
obpas3oBaHue runoTtanamycom
gasoripeccuHa, Hempormnoduns
BblAENSET €ro B KPOBb. [Ipoucxodum
yecurneHHas peabcopbuyusi 800bI U
YMEHbUWEHUE MOYe8bIOEIIEHUS.




CmpoeHue u yHKyuUU MoYesbioeriumeribHoU cucmemabl!

. eossahcroes s [1pn NOHUMXEHUN OCMOTUYECKOrO AaBeHUs

Nepeaunn
ACARPHOASTORSA UBET.

s somxe wer. | KDOBU YMEHbLLUAETCA CEKPELUA
Ba30rpeccmnHa n yBesindinBaeTcd guypes.

Ecnu BbligeneHne ALl no KakMm-To

; NnpuyYnHam npekpaLlaeTcs, To pe3ko
Bo3pacTaet auypes (go 20-25 n B CyTKN).
; 3aboneBaHWe Ha3blBaeTCS HecaxapHbIU

duabem.
2w s ['ymoparbHas peayrsauus cBasaHa ¢
o [NesaTenbHOCTb Herporunodmsa u
e Haano4YeyYHnkoB. Herporunodpus
S S g yMEHbLLIAeT MoYyeobpa3oBaHNe C MOMOLLIbHO
' ‘ ! ;’

cekpeuum N3bbITOYHOro Konmn4ecTBa
Ba3onpeccuHa, ropMoH MO3roBOro
BelllecTBa Haano4Ye4YHUKoB aopeHasiuH Tak
)K€ YMEHbLLAET MOYEeBbIAENEHNE.




CmpoeHue u yHKyuUU MoYesbioeriumeribHoU cucmemabl!

HagnoyedHana
Keneza

[Monaa HU¥HAA BEHA

ApTepuAa

M4 e4HaA BEHA
Mouka

AopTa

M OYETOUYHME

MoYyeson
M3 bIPb

YpeTpa

Kpome atoro, nogaepxaHne ctabunbHou
KOHLUEHTpauMn MOHOB HaTPUS B KPOBU
KOHTPOSIMPYETCS FOPMOHOM
anboocmepoHom, BblpabdbaTbiBaeMbIM
KOpOW Hagno4ye4yHnKoB. Arib00CmepoH
yecuriueaem peabcopbuuro Hampus u3
KaHalibuees, COXpaHssl e2o 8 opaaHu3Me.
[Mpn 3TOM NponCXoanT YMEHbLUEHNE
MOYEBbIAENEHNS.



CmpoeHue u yHKyuUU MoYesbioeriumeribHoU cucmemabl!

YpoBeHb cekpeuun ALl 3aBucuT 1 ot
aKTUBHOCTU 80/THOMOPEUENMOPO8 NEBOIo
npeacepaua: npu yeernmyeHnu
KpOBeHamnonHeHns fieBoro npeacepausa OHun

aKTUBUPYIOTCH, UMNYSbCbl MepeaarTCs B
LHC w:

yrHeTaetcs BolpaboTtka ALl B pesynerate
YyCUNMBAETCA MOYeBbIOENeHne.
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[loemopeHue. [Jaume omeemsbl Ha 80r1POCHI.

Kakune cuctembl OpraHoB y4acTBYHOT B NpoOLIECCax BblAENEHNS 13
opraHuama coeguHeHnn, obpasytoLmxcs npn obmeHe BeLLecTB?

Kakne OpraHbl BXOOAT B MOYEBbLIOEJTUTESIbHYHO CUCTEMY.
3a Kakue beHKLl,l/II/I oTBeYaeT MoyeBblaenuTenbHaa cuctema?

Kakue npoaykTbl 6enkoBoro obmeHa BeLLLECTB BbIBOAATCS U3
opraHnama 4yepes MOYEBbLIAENUTENbHYIO CUCTEMY YENOBEKA?

[1o Kakum cocygam KpoBb nonagaeT B MOYKU?

[1o Kaknm cocygam ouvnLLEHHaAs KPOBb BbIBOAUTCS U3 MOYEK?
B kakon nonocTu pacnosnararoTcsl MOYKn?

Kakue aBa crnosi pasnuyaoT B Nno4ke?

Kakne doyHKUMM BbINOMHAET KanunnsapHbI Knybo4vek?

3a CYeT Yero B KanunnsipHoOM Krybouke co3gaeTcs NoBbILLEHHOE
JaBrneHune?

UTo npomncxoauT C BbIHOCALLEW apTepmen, B KOTOPYHO nonagaet
KPOBb U3 KanunnspHoro knybo4ka?

Kakne oyHKUMM BbINOMHAET NnoyeYyHas Kancyna?
Kakne pyHKLMM BbINOMHAET N3BUTOW KaHanew,?
Kakue opraHu4yeckue BellectBa cogepxarca B nepBMYHOU MoYe?



15.
10.
17.

18.
19.

20.
21.
22.

[loemopeHue. [Jaume omeemsbl Ha 80r1POCHI.

CKONbKO NepBUYHON MOYM 0BpasyeTcH B CYyTKU?
Kakne Tpu npouecca oCcyLleCTBNATCA B NOYKax?

Kakue BelllecTBa CEKPETUPYIOTCS B NPOCBET M3BMTOMO KaHanbLa 1
BbIBOASATCS Yepe3 MOYEBbIAENUTENBHY CUCTEMY U3 OpraHM3ma?

KakoBa KOHLIEHTpaLUMs MOYEBUHLI B Mia3amMe KpoBU U BTOPUYHOM
Moye?

Kak aBTOHOMHasi HepBHasi cuctema perynupyer
mMo4vyeobpasoBaHmue?

Kak BaszonpeccuH (ALlN) BNusieT Ha paboTy noyek?
Kak anbgocTepoH BNnseT Ha MovyeobpasoBaHue?
Kakue BellecTBa oTpuLaTenbHO BINAIOT HA paboTy noyek?



JIlomawHee 3adaHue

[139 yuntb, 40 npoymnTaTbh, 3HaTb CoAepPKaHMUE, OTBETUTb Ha BOMPOCHI B
npeseHTaumn (4YeTHole ansa 1 BapnaHTa, HEYETHbIE AN 2 BapuaHTa),
3apucoBaTtb puc 70 ctp165



