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BHYTPEHHEE CTPOEHUE NAHUETHUKA

HepeHasa OkonoxabepHasn
TpyOka HopHe nonocTe Kiwka
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UCUUEHHUCIN ClPUEHWA
_ laHUeTHuKa

CucremsI OpraHos OcoGeHHOCTH CTPOEHUSA

1. BuyTpennuii ckener
2. Mblibl

3. Oprausl nuieBapeHust

4. Opransl gbIXxaHUsl

5. KpoBenocnas cucrema

6. HepBHasi cucrema u
OpraHbl YyBCTB.

7. OpraHbl BbigeieHUS

i PazMHOKeHue

Xopza
JlenTroobpazHple YWieHHUCThIe IeHTBI 110 OOKaM TeJa.

Pot, OKpy>KeHHbIi1 peCHUYKaMH, - [FI0TKA —
KULIEYHUK — MTe4YeHb (BBIPOCT KMLIEYHUKA ).

yKabephble wienu B oKooKabepHO 1M0JI0CTH.

3amkHyTas. KpoBb HecupeTHast, nepexkavymBaeTcs
MYALCUPYIOLUMHU PacliMpPeHUsIMHU JKabe pHbIX
cocynoB. KpoBb pazHOCHT nuTaTe /ibHble BeLLeCTBa 1
ra3pl 110 CIMHHOU M OPIOUIHOM aopTe 1 Karu/uUisipam.

HepsHas TpyOka, pacnosokeHHast HaJl XOpLOii.
MMeroTcst K@ TKH : CBeTOUYBCTBUTE/IbHbBIE (I/1a3KH
[ecce), obousirenbupie (simka Kemkepa) n
paBHoBecus (simka [aTyexa).

Hedpuann B1oab r10TKH, OTKPBIBAKOLLHAECS B
OKOJIOYKaOepHY 10 MOI0CTb.

Pazpenbnornonsie. HapykHoe oriog0TBopeHue.



- [pU3HaKM NaHUeTHUKa — -

O6mmue ¢ 6eCn03BOHOYHBIMHA O0mue NpU3HAKH C XOPAOBBIMHA

JKHABOTHBIMH JKHUBOTHBIMH

1. PyIBTpalMOHHBIH cltocod nuTaHusa 1. Xopza — 0CeBOI CKeJIeT.

2. YleHHCTOE CTPO€HHE MBIIII] 2. Tpybuaras HepBHas cucrema.

3. O6umii IaH cTpoeHus 3. PacnionoxxeHue nieHTpabHON

NN IIeBapUTEIbHOMN CHCTEMBbI HEpPBHOH CHCTEMbI Ha CITMHHOMN

(ckBO3Has) CTOpOHe.

4. OpraHsl NUILeBapeHU, BbIJe/IeHUA 4. PacriosoxxeHne OCHOBHBIX OTJ€/I0B

1 Pa3MHOXeHMA MOA0OHBI OpraHam KPOBEHOCHOI cHcTeMbl Ha OpronrHoit

yepseil. cropoHe. KpoBeHocHas cucrema
3aMKHYTOIO THIIA.

5. OTcyTcrBue cepana. Koapyarsie
YepBH MMEIOT 3aMKHYTYIO
KPOBEHOCHYIO CHCTEMY.

6. OQHOC/IOHHBII AMTUTE/ U

7 CermeHTaTHBHOE CTPO€HHE TEJIa
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BeiBOAbI
JKXNBOTHbIE TUNa XOp,CI,OBbIe MMerT
BHyTp6HHV|VI cKeJietT
O6na,u,a+0T e,EI,I/IHbIM M1aHOM CTpOeHI/IFI

Tun XopAoBble BKIOYAET BECUYEPENHbBIX U
YePEMHbIX XNBOTHbIX

JIAHUETHUK — OANH N3 CaMbIX MPUMUTUBHBIX

npeacTaBuTeNein XopaoBbIX, COXPaHSAIOLLNA
BCE OCHOBHbIE VX MPU3HAKN B TEYEHWNE BCEW
KN3HY

UepenHble HAXOAATCs Ha 60/1ee BbICOKOM
YPOBHE pPasBnTuS, BeAyT aKTUBHbIA 06pas
XXVN3HW, OCBOW/IN BCE CPefbl 06UTaHus,
PACMPOCTPaHEHbI NO BCEMY 3EMHOMY LUapy




CBOVCTBaA YXVBOIO

POCT 1 pasBuine
OHTOreHes DuioreHes
(MHAnBMAYabHbIN) (ncTopunyecknin)

| |

[IposiBNEHNE VHAVBUA-bIX PA3BUTIE XKNBOW
CBOVICTB OpraH3mMoB NpUPoAbLI

| |

YBEJIMUYEHNE pOCTa MHOrooopasue X1Boro Ha
3emM/ie

PPt4WEB.ru




* TepMuH «PunoreHnsa» (punoreHes) bbin
BBeAeH O.[ ekkenem Bo 2 noroBuHe XIX
Beka. B LULMPOKOM MOHNMaAHUNN —
donnoreHna —aTo 3BOSIOLNSA B
COBpeMEHHOM NOHUMaHUK, a B Y3KOM
CMbICIie — 3TO nocnenoBaTeribHOCTb
BETBNEHNUN POOOCNOBHOIO APEBA.



e OBOJIIOLUMOHHbIE Npeobpa3oBaHuSA:

» - 0Opa3oBaHME N BbIMUpPaHME BUOOB
* - Npeobpal3oBaHNE OHTOreHeaa.

* [lepecTpounkn oHTOreHesa - NPeanochinKka
domnoreHeTn4YeCcKnUx NpeodpasoBaHNN.



«'eKkKkeneBcKaa Tpuaga» - OCHOBa
Hay4HOro noaxoga K peKOHCTPYKLNK
domnnoreHesa, basnpyerca Ha KOMMNIEKCHOM
MCMnonb30BaHNN METOOOB:

-aMbpuOsI02UYECKUX,
-r1asIeOHMOI02UYECKUX
-cpasHUMesrIbHoO-aHamoMU4YeCKUX



e BuoreHeTuyeckmnmn 3akoH l'ekkens,
Mironnepa: « OHTOoreHusa ecTb KpaTkoe
NOBTOPEHNE PUITOTEHNN Y.

* bruoreHeTM4yeCcKkM 3aKOH ObIS LLUMPOKO
MCcnonb30BaH Npu co3gaHum COBpPeEMEHHOU
Knaccudukaunum opraHM3mMoB
(TAKCOHOMMUMU), MOCTPOEHUN CXEM
donnoreHeTn4ecKkoro poactesa OpraHM3MoB.



Kapn Bap
(1792-1870)

Onwncan npouecc
BO3HUKHOBEHWNSA
OpPraHoB N TKaHen B
Xo4e pa3BUTUSA
aMOpUOHa

3aKOH 3apoAbIlLeBoro CXoACcTBa:

«OMOPUNOHLI ODHapy>XXUBaIOT, yXe

Ha4YMHasA C caMbIX PaHHUX CTaaun,
n3BecTHoe obLiee CBONCTBO B

l‘_"l4

npeAenax Tuna» o}




o Qunoeenes (phyle — nnems) — ato
MCTOPUYECKOE PA3BUTHE KaK OTIeJIbHBIX
BHUJIOB ¥ CUCTEeMATHUYECKUX T'PYIII
OpPraHU3MOB, TAK ¥ OPTaHUYECKOI'0 MUpPAa B
I1eJIOM.

o Ormoeernes (ontos — cyiee) —
nocsiedosamesibHoe U Heobpamumoe
passumiue OpeaHU3Ma ¢ MoMeHma obpa-
308QHUS 3U20Mbl U 00 ecmecmeeHHOoll
cmepmu Op2aHU3MA.
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AapBuH: «/IHTepec amOprnonornn 3Ha4vnuTenbHO NOBLICUTCA, €CIN Mbl
OyAeM BUAETL B 3apofbllle Donee unn MeHee 3aTeHeHHbIW obpas odLero
npapoauTensa, BO B3POCNoM U NUYNHOYHOM €ro COCTOAHUMU, BCEX YNEHOB
OAHOro M TOro e OonbLUOro Knaccay.

Mionnep: «B KOpOTKUI NMPOMEXYTOK BPEMEHI HECKOMbKIX HEAEMNb UMK
MecsLeB MeHsLnecs hopMbl 3apoabILLEN U NMNYMHOK JatoT Ham Gonee
UM MEHee BEPHYIO KapTUHY TeX U3MeHeHuin, Bnaropapsa KOTopbiM B
TeueHne GecUnCIieHHbIX ThicCAYeneTuii BUM, AOCTUT CBOEro HACTOSALLEro
COCTOSHUA ».

Mekkenb: «B ABYXTOMHON MOHOrpadum no n3BecTkoBbiM rydkam (1872)
[[eKKenb ... hopMYynnpyeT « OCHOBHOW OUOreHeTUYeCKnIn 3aKoH». MocKonbky
B «O0Len mopdonorumy Mekkenb yxe NblTancd BblAeNUTb ¢ NONAKXKNHBI
3aKOHOB, KOTOpPbIE MHTEPECHbI cenyac NuLb HEMHOTUM UCTOPUKAM HayKu ...,
TO ANSA TOro, YToObl 3TOT 3aKOH HE NOTEPASICA Cpean MHOXEeCTBa
OoCTanbHbIX, OH ObIN BbIAENEH UM B KaYyecTBe «0OCHOBHoOro». B 1874 1. B
LUKIe Nekyun, Bblllealnx nof HassaHnemMm « AHTponoreHua», 'ekkenb faet
TY popMYyNUpoBKY BNOrEHETUYECKOrO 3aKOHa, KOTopada BoLUna B HayKy:
«OHTOreHe3 ecTb KpaTKoe NoBTopeHue (pekanutynayna) dunoreHesa», a
«punoreHes ecTb MexaHu4eckasa npudmMHa oHToreHesa». (BopoHLoB)



[Tpn o6ocHOBaHUM BoreHeTN4eCKoro 3akoHa B 1866

9. l'ekkenb BBEN TEPMUHbI «[lannHreHesbI» u
«LleHoreHesbl».

«ManuHreHesbi» No 'ekkento - NOBTOPEHMS
(pekanuTynaumsi) bonee nnm MeHee ganekux 3Tanos
donrnoreHesa B npoLecce 3apoabIiLLEeBOro pa3BnTud
ocobu.

«LleHoreHe3bI» nNo eKKento - Npu3HaKn, KoTopble,
HapyLalT NPOosIBIIEHUSA NAaNMHreHe30B, He
NO3BOMAIT NPOCNEaNTb B XO4e OHTOreHesa
COBPEMEHHbIX pOpM NocrieaoBaTeNIbHOCTb 3TanoB
domnoreHesa ux NpPeaKkos, T. €. HApyLWaroT
OnoreHeTU4YeCKMN 3aKOH.




A.H. CeBepLOB NepeoCcMbICNST 3HAYEHNE ABMNEHUN, KOTOPbIE
[ekkenb 0603Ha4nn TepMmuHammn «lanuHreHesbi» u
«LleHoreHesbI».

TepmuH «LleHoreHe3bI» A. H. CeBepLOB ncnonb3oBan npmu
onMcaHun NPOBU3OPHbIX NPMCNOCObNEeHUn - aMOpuUo-
agantauuu. T.e., 9TO NpPMCNocodUTENbLHbLIE NPU3HAKW,
BO3HMKalOLWME Y 3apoablllen U IMYNHOK, aganTupyrowme ux K
0CODeHHOCTAM cpefbl 0buTaHuA. Y B3pOCIbIX OpraHU3MoB
LleHOreHe3bl HE COXPaHSATCA.

LleHOoreHe3bl y aMHMOT:
-3apobllleBbIE 0DOMOYKM
-)KEeNTOYHbIN MELLOK
-annaHTounc

JBONIOLUNOHHOE 3Ha4YeHue LleHoreHe30B - OHM NPOSABAAIOTCS
TOMbKO HA PaHHMX CTaausAX OHTOreHe3a, He U3MEHSIOT TUna
OopraHm3aunm B3pocnoro opraHmama, Ho obecriednsatoT bonee
BbICOKYIO BEPOSITHOCTb BbIKMBAHUS MOTOMCTBA.



3. Nekkenb paccmaTpusan 3BOIIOLMIO B3POCTbIX OPraHM3mMoB B
OTPbIBE OT 3BOSMOLNM 3apoablluen. B CpaBHI/ITeJ'IbHOI/I
ambpunonormnun I'ekkenb genan rnaBHbIN aKLEHT Ha pekanuTynaLum
- «ManuHreHesax».

A.H. CeBepuoB, BBoAs B 1922 rogy HOBbIN TEPMUH
«PrnamobpunoreHesbl», Nog4YepKnBan, YTo
«PnnamobpunoreHesbi», HaANPOTUB - OTKNOHEHNS OT OHTOreHe3a,
XapaKTepHOro ang Npeakos, NpoAaBnsowWUuecs B
aMbpuoreHese, HO UMeOLLNE aJanTUBHOE 3HA4YEHNE Y B3POCHbIX

doopm.

A.H. CeBepuOB yKasar, YTO OTHOLUEHUA MeXy OHTOreHe3oM U
donnoreHe3oM ropasao CroXxHee, YeM 3TO ONMUCaHo B
BuoreHeTnyeckom 3akoHe, oTMedas:

Bo-nepBbIX, pa3nnynsa B cpokax NnosiBIIEHNsI HOBbIX MPU3HAKOB B
OHTOreHese, KoTopble Janeko He Bcerga «HaacTaBnsaT»
(pekanuTynunpyoT) psa nocrneaoBaTerbHbIX CTaAUN OHTOreHesa.

Bo-BTOpbIX, BCA NocneaoBaTeribHOCTb CTaAui OHToreHesa
MOXXET 0Ka3aTbCH paguKanbHO NpeodpasoBaHHOMN.



3M6pVIOII Orn4yeckoe AoKas3aresibCrso 3Bonrunn

omemmnsreer DROB OO

GuoreHeTU4ECKun o o doew baw | e

CTAZ QPOSIEHMN

3aKOH: - e
«HguBMaYyansHoe passuime (W P i
0cobw (OHTOreHes)
MOBTOPSAET KPpaTKo U BbICTPO
NCTOpUYECKoe pasBuine
Buaa (punoreHes)

®* A.H. CeBepLeB ycTaHOBU,
4TO B ambpuoreHese
MOBTOPSKOTCS NPU3HAKN
3apofblllen, a He B3poC/ibIX
ocobeit




Taknm obpasom, cornacHo Teopun A.H. CeBepuoBa
PunamobpuoreHesbl — 3TO:

- NBAMEHEHUS], BO3HUKAOLLME B pe3yribTaTte NepecTponKu
reHoTuna B xoae 3MOpPUOHaNIbHOIro pasBUTUS U
nMewLme dnnoreHeTn4eckoe 3Ha4YeHume.

- NepPeCTPONKM reHOTMNA, KOTOPbIE MOTYT MPOUCXOAUTb Ha
OCHOBE MYTaLMOHHOIO NpoLecca u eCTeCTBEHHOIo
oTbGopa He TONbKO B KOHLIE Pa3BUTUSA OpraHa, Kak cymTarn
[eKkKernb, HO U HaYarnbHbIX, CPeOHNX, N KOHEYHbIX 3Tanax
OHTOreHesa.

- U3BMEHEHWS, KOTopble MOTYT aKTUBHO BITUATb Ha
SBOMOLMIO AaHHOro BMaa.

[Tpouecc npeBpalleHnda «MyTaumn B agantauumn»
NpPOTEKAaET Nnoa KOHTPOJSIEM eCTECTBEHHOIO OTHOpa U
3aTparvBaeT Bce CTaAuu OHTOreHesa.




®unambpuoreHesbl — peKanuTynaLusa Hao6opoT
«3BOMKOLMOHHBIE U3MEHEHWUSA COCTOAT B UMEHEHUU
XO[la OHTOrEHETUYECKOTO Pa3BUTUSA .

punambpuozeHes — Takne N3MeHEHNS
NHAVBUAYANbHOTO PasBUTKS, KOTOPbIE NMEIT
hUNOreHeTUYECKOE 3HAYEHNE

CEBEPLIOB
Anekceii Hukonaesuy aHabonus - oT rpev. anabole — nogbem — HaacTaBKa

KOHEYHbIX cTagun

(1866-1936) "
apxanjiakcuc — NSAMeHeEHNE Ha4vallbHbIX CTagnn

kanuTanbHble TPYAbI MopdoreHesa
no cunoreHesy deeuauun— OTKIOHEHME Ha CpefHUX CTagunAX pa3BUTUA,
HU3LWWX NO3BOHOYHbIX OTKNoHeHne ©e3 NoBblLLeHUA CpVIHaJ'IbHOI'O Ka4vecTBa

pedyKyus opraHoB



* 1.AHabosiuu — N3BMEHEHUS, BO3HUKAIOLLIME K KOHLLY aMBpuroreHesa,
Korga dpopMumpoBaHme opraHoB U CUCTEM NOYTK 3aBepLueHo. K
aHabonnsiM OTHOCAT Takue sIBNEHUs, Kak NpnobpeTeHne
cneunduyeckon bopmbl TeNa kKamdanom NuLLb NOcre Toro, Kak U3
NKPUHKM BbINYNSISETCA Manek, HEOTNTIMYMMbIN OT APYrux pbib, a Takke
nosiBneHne n3rmnbos NO3BOHOYHKMKA, CpaLlieHNE LWBOB B MO3rOBOM
yeperie, OKoH4YaTenbHOoe nepepacripenenieHme KpoBeHOCHbIX COCY40B
B OpraHM3me MneKkonuTarLmx N YernoBeka.

o 2.[lesuauusi — N3AMEHEHNS, BO3HNKALOLLIME Ha cpegHNX cTagnsax
ambpuoreHesa. [NMpumep - pa3BuTue cepaLa B OHTOreHese
MITEKOMUTAIOLLINX, ¥ KOTOPbIX OHO PEKaNUTYNUPYET CTaauto TPyOoKuy,
[BYXKaMepHOe 1 TpexkamepHoe CTPOEeHME, HO CTaamns hopMUpPOBaHNSA
HEMOIMHOW NepPeropo/ikn, XapakTepHOW AN NPECMbIKaOLLINXCS,
BbITECHAETCHA PasBUTEM NEPErOPOAKM, MOCTPOEHHOM 1
PACMONOXEHHOW NHaYe N XapakTEPHOW TONbKO AS1si MNEeKONUTatoLLMX.

3.ApxaJsiiaKkcuc — U3MEHEHUS!, BO3HMKAIOLLIME Ha paHHUX 3Tanax
ambpuoreHesa. Hanpumep, knaccuyeckum npuMepom apxannakcuca
ABNSAETCHA pas3BMUTME BOSOC Y MIIEKONUTAOLLMX, 3aKnaaka KoTOpbIX
HacTynaeT Ha O4eHb PaHHUX CTaaUsX PasBUTUS.




Puc. 101. Tuns ¢uasmGproreHesa. PHIOIeHETHUYECKOES pasBHTHe KOCTHON
gemiynu akysasl (a), porosofi dYelnyH pentuaMH (6) — AeBHaANHA; Nepa nran
(¢) — auaConiusi; BOJOCA MJCSKONHTAOMHX (2) — apXaJJakKcHC.



B ocHoBe ®UNaMOpUOreHe30B - Te XKe MEXaHN3MbI,
KOTOpble 0OYCNOBMMBAIOT BPOXOEHHbIE MOPOKN
pa3BnTUA. OT NOPOKOB PA3BUTUA UX OTNINYAET
ajanTnBHas LLEHHOCTb, T.€. NONE3HOCTb U
3aKpeneHHOCTb eCTECTBEHHbIM OTOOPOM B
dounoreHese.

3a cyeT aHabonuu B oOHTOreHe3ax NOTOMKOB
NONTHOCTbLIO peann3yeTcd OCHOBHOM
OnoreHeTU4YeCKUU 3aKOH, T.€. MPOUCXOOAT
pekanuTynaunm BCeX NPeaKoBbIX CTaann pa3BuTus.

[pn AeBUaLUAX pekanuTynnpyoT TONbKO paHHUe
npeakoBble cTagauun

Apxaﬂ.ﬂaKCMCbl NOJIHOCTBIO HE AOMNYCKAaloT
PEKanumtTynsdaumm



Kpome LeHoreHe3oB 1 onnambpuoreHe3oB B 9BOMOLNMK OHTOreHe3a
MOryT OOHapPYXMBaTbCA OTKITIOHEHUS:

-BpeMeHUN 3aKiagky opraHoB — retepoxpoHnmn
-MeCTa UX Ppa3BUTUA — reTepoTOINUnUMN.

[eTepoXpoHUN N reTepOoTONnU NPUBOAAT K UBMEHEHUIO
B3aMMOCOOTBETCTBUSA Pa3BNBaALOLLMXCS CTPYKTYP U NPOXOANAT XXECTKUMN
KOHTPOSb eCTECTBEHHOIO OTOOpA.

eTepoXpOHUM - COBUMM BO BPEMEHM 3aKNaaokK Hanboree BaXHbIX
OpraHoB B rpynnax, 380SIIOLMOHUPYIOLWNX NO TUMNY apomopdo3a. Tak, y
MIeKonuTaruwmx, n B OCOOEHHOCTU Y YenoBeka, AndodpepeHuUnpoBKa
nepegHero Mo3ra CyLeCTBEHHO OMnepeXXaeT pasButne gpyrux ero
OTAENOB.

leTepoTonum - popMmpoBaHME HOBbIX MPOCTPAHCTBEHHbIX U1
(byHKLMOHarbHbIX CBA3EW MeXay opraHamu, obecneymsas B
OanbHenLWwem ux COBMeCTHY1o aBonoumnto. Hanpumep, cepaue,
pacrnonaratuieecs y pblb rnog rnotkoun, odbecrneymsaeTt adPeKTUBHOE
NOCTYNeHne KpoBU B XXabepHble apTepun Ansi ra3oodbmeHa.
[lepemewadach B 3arpyanHHyo 06nactb Y Ha3eMHbIX MO3BOHOYHbIX,
OHO pa3BmBaeTcs U PYHKUNOHUPYET Y>KEe B eANHOM KOMIIIEKCE C
HOBbIMW OpraHamMu AbIXaHUs — NMErkMMu, BbINONHASA U 30eChb, B
4YaCTHOCTU, PYHKLMIO OOCTaBKMN KPOBM K AbIXaTeNlbHOW CUCTEME OIS
ra3oobmeHa.



B cBoto o4yepeb, yka3aHHbIE BbilLle U3MEeHEeHUS
X04a OHTOreHe3sa MOryT peann3oBaTbCs yXKe
Ha ypoBHe (punoreHesa B BUJE:

-apomMopapo3la
-uouoadarnmauuu
-0ezeHepauyuu

Nt

lsu.um
DEFEHEPALMUS /

YPOBEHb OPFTAHU3AULUMUN

/

=AU TGO 00 pa30aanmicabHblL



Apomopco3bl - HanpaBneHne 3BOMNIOLUK, MPU KOTOPOM
NOSAABNAITCA Ka4eCTBEHHO HOBble MOpdoun3nonormyeckune
0COOEHHOCTU, NPUBOASLLNE K PE3KOMY MOBbILLEHUIO YPOBHS
VX opraHmsaumm.

ApomMopd 03kl NO3BONAT OpraHn3Mam 3acendThb
NPUHUMNMAaNbLHO HOBbIE afarnTUBHbIE 30HHbI.

ITO NYyTb MOPdPOPM3N0ONOrM4ecKkoro nporpecca, BeayLmn
K BOSHMKHOBEHWIO OPraHn3MoB BCe DBoriee CrnoXHbIX U MeHee
3aBUCUMbIX OT YCNOBUU BHELLUHEN Cpeabl.

Bnarogaps nosABNEeHUO 1 HaKOMMNeHNO apoMopdo30B
BO3HWUKAIOT KPYMHbI€ TAKCOHBbI, TaKNe Kak Kracc, otTaen, Tvn,
LLlapCTBC




* UgpuoapanTtauum - npucrnocobrneHmne opraHn3mMoB K KOHKPETHbBIM
YCITOBUSAM Cpefbl, KOTOpOoe He BEAET K CYLLLECTBEHHbIM
N3MeEHEHNSM YPOBHS opraHusaumn. bnarogaps
nouoapanTaumsam BO3HMKAKOT Takme TaKCOHbI, Kak pof,
CEMEUCTBO.

 WouwoapganTtauum cnocobCTBYIOT MOSABMEHUIO Y XKUBOTHBIX U
pacTeHNn He OBLLKX, @ YaCTHbIX NU3MEHEHUN

* Wanoapgantauum MoryT 3aTtparnmeaTth: 1). I/I3|V|eHeHv|e CTPOEHUS
Tena. 2).1ameHeH™

nepeaBunxeHum4.




Ewe oanH nyTb K AOCTUXEHMIO Bruonorndeckoro nporpecca — flereHepauus. 370
Mopdohrn3nonornyecknin perpecce, ynpoLleHme opraHmsaumn, ytpata oTaesbHbIX OpraHoB Unu
CUCTEM (peaykums) B CBA3M C NEPEXOAOM OPraHM3MOB K cnasyemy obpasy XXU3Hu unm
napasnTusmy.

Hanpuwmep:

1). [Napasntnyeckne neHToYHbIE YepBU YTPaTUINU HEPBHYIO, MbILLEYHYIO N JaXe
nuwieBapuTenbHYO cuctemMsl. [nTaTtenbHble BeWwecTBa NocTynatoT B UX OpraHn3Mm Yepes
MNOKPOBbLI. Y 3TUX Napa3nToB O4YEHb CUMNbHO pa3BuTa CNOCOBHOCTb K Pa3MHOXEHMUIO.

2).CI/|LI,$NI/I€, NnpUKpereHHble CbOprI MOTYT UCNbITbIBATb peayKuuto (HegopasBUTUE UMK MOSNTHOE
ncyesHoBeHMe) HepBHOI7| 7 OI'IOpHO-LI,BVIFaTeJ'IbHOIZ CNCTEM. Hanpmmep, ABYyCTBOpYaTble
MOJIJTIOCKHY, nepewlegine K NacCuBHOMN (bVIJ'IpraLI,I/II/I, yTpaTtuiin He ToJ1bKO MO3I, HO U roJyioBY Kak
TaKOBYHO. B 10 BpeEMA, KaK U } pa3BuTmne
roys1I0BHOIO MoO3ra U rfnas Hac
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ﬂOKa3aTeﬂ bCTBO 3BOJIOUMNOHHOIO MNMPOUNCXOXAEHUA
HEJ10BEKA

9M6puonormqecme AOoKa3aTteTesibCTBa
3M6pMOJ‘IOFMﬂ — HayKa 0 3apobilueBOM Ppa3BUTnn

2. CpaBHMTeﬂbHO—aHaTOMquCKMe AdOKa3aTesibCTBa

CpaBHUTENbHAA aHAaTOMUA — HayKa O CPaBHEHUMN BHELLHETO U
BHYTPEHHEro CTPOEHUS pas3nUyYHbIX rpynn opraHu3moB

Py,D,VIMeHTbI — OpraHbl, yTpaTtuBline CBoe 3Ha4YeHUe y
YerioBekKa, B npouecce ero MICTopu4eckoro pa3smntmA

ATaBu3mbl — cliy4yau Bo3BpalleHUd YernoBekKka K npejkam




OBLUASA CXEMA HAMNPABNEHUN ®UNNOFEHE3A CUCTEM OPIFAHOB
NMO3BOHOYHbIX




JBOJIIOLUNA OpPraHOB AblIXaHUA.
XKabpbi

Pac., 332. MNoaycxema PpPasnBINNX UpPHE-
cugcobnenniy aAnss NraXamssd.

A MOTAIATHRA WEDEL: —IPDEXANA YSRCTON]
ZeAMPOC TR KOO0 TTOK DGR, NS00 WS HE KR we
MHXBTOABBEYI NUECPXHOCT.R; S——aaamafl YTacyoer.

BeonabGepmalt ammapar (cocamxnafi): J—Opragty

oGorrnnrn; £ —ndlbuoRBANPATHIIN Xpan-; £—6paim-
rashue; T—maSepatrre s Lo L B T OTICAT
F o CIRATE €D OST .

Nerkue

[MnaBaTenbHbIN Ny3bipb Pbld (A—KOCTHOW;
b—Kkunctenepon) n pasBuTmE Nerknx y Yernoseka
(B—paHHue ctagnn): T—cpenHas KuLka,
2—nnasarTernbHbIf My3blpb, 3—INOTKa,
4—pasBuBaroLLmecs nerkue



NEFrKUE AMOUBUN U PENTUNTUIA

CxeMa JIerkKMX xBocrtarblx ampuonii N pentuanii (a - Necturus;
0 - caaMaHpa WU penTUIug; B - siepyua; r 2 yepenaxa): 1 - OpoHxu; 2 - BHyTpUIErOYHui OpoHx; 3 - Tpaxes



AuUMHYC — oOgHa KOHUeBasA OpoHXuorna c eé

pa3BeTBNEHUAMMU
+ ALMHYC — N
CTPYKTYpHas u N
dyHKUMOHanNbHas Bporions

eanHunua nerkoro.

 NbixaTenbHas
NOBEPXHOCTb
Nierkoro npuv BAoxe

120 M2, npwm BbIOOXE —
40 m2

Néro4Han
apTepda

Nero4yHaa

n i YeS

" ANLEEONAPHLIA
MELWOYEK



VUIlIVDIIDIC TIALNITADIJILT VI

3BONMOUMMN KPOBEHOCHOW CUCTEMBbI
[MTO3BOHO4YHbIX

CTpoeHne KpoBEeHOCHOW cucTeMbl BOOHbIX (A) U Ha3eMHbIX (5) MO3BOHOYHBIX:

1—xabepHble apTepumn, 2—COHHas apTepusaM—rnepeaHsasa KapanHanbHasa BeHa,

4— 3agHasa KapguHanbHas BeHa, 5—crnnHHasa aopTta, 6—KoBbepPOB NPOTOK, 7—MOAKULLEYHAsA BEHA,
8—neyeHo4Hada BeHa, 9—6piowHasn aopTa, 10—3aaHas (HUXHSAS) nonasi BeHa, 17—BopoTHasi BeHa neveHn,
12—nero4yHas BeHa, 13—rnero4Has aptepus



[IPECMBIKAKOUMECSH ITHIB MAEKOIHTAIONME

SEMHOBO/IHBIE

PLIBBI

vseobiology.ru



M3MEHEHNA KPOBEHOCHOW CUCTEMBI
[MO3BOHOYHbIX TPU BbIXOOE HA CYLUY

D))

«$.

0)S

e

10

13

Puc. 14.30. CrpocHHC KPOBCHOCHOM CHCTC-
MBI M Cep/ilia XOPAOBLIX XKMBOTHBIX: & — JIdH-
HeTHUKA: © — puibbl; B — 3¢MHOBOJAHOTO




KPOBEHOCHAS CHCTEMA AM®MEMM
- iza xpyra xposcobpamessmn (y

FEBrEBEIOK — o).

2. Cepane 3-x xamepioe {(+
BEHOISN MAIYKD N
APTEPIATNTHEIN ROHYC), ¥
FEFBEIOK — 2-X KaMepHoe.

3. TLIL — meno3nan Xposh, Nesoe —
APTEPHANLHAN, B XEenyaoume -
TPpeX cocTanos {tpabexys).

4. Or npasoit sacTu X -
APTePNANHIiN RIHYC CO
C TEREH3 PR ] B HTLRERAR0EA

TPH APk COCYAOE: KONEI0-
NenuEEIe, JIYTH SOTid M
COHBELIE APTEPNBL

5. Benossian Xposs OT NepenHeN
YaACTH TEna cobupaeTca s
MPpasyio M Nesyic nepensme
m:uelei-l,ao'raamleu [ 1]
BENAPHOHN aaulleuno.noulene
(XK. zax: arcas L L)

&mmammlpon
ENANAET B Nesoe Npencepnse.




KPOBEHOCHASA CMCTEMA PENTHIMH

1. [I=a xpyra xposoobpamensin.
2 Cepaue 3-x kKamepnoe: asa
Mpencepnns M ofMH MEenynousex

{(nenoreian nmeperopoaxa) *
BEHOSHAN Ba3yxa cmwma c T

ApPTrepuankimii KOHYC <-=.
3. Or WMEnyNo A - TP
CaMOCTONTE b X cocynac

— ApPTePRANkIan.
5. ¥ uwepemax s COXPaRRETCH
YT P83 Fillol il B
MPOTOX, € O D I
NEN'EELIE apreps C gyrasaM
a0PTLI.




U3MEHEHUA KPOBEHOCHOU CUCTEMbI
NMO3BOHOYHbLIX MNMPU NOABIEHUUN TENJIOKPOBHbIX
XNBOTHbIX




Ilo3BoHOUHBIE

MOKPOB ABYXC/IOWHBIN: SMUAEPMUC U COOGCTBEHHO KOXKa;

SMUAEPMHC MHOIOCIONHBIN (HWXKHHUH C/IOM — )KUBLIE, BepX HUH
CJIOM KNIeTOK — OPOrOBEBILIHe, MEePTBLIe KIETKH) AaeT Hauaslo
POrOBLIM NMPOM3BOAHLIM (POroBas Uelllys, nephbs, KOMbITa,
KOI'TM, KOMbITa, NOJbIe pora). 3Aech PacrioNoXeHbl KOXKHbIe
)Kenesbl U MUTMEHTHbIE K/IeTKH, MPUJAIOLLHe KoXe
onpefieNIeHHY OKpacKy;

COOGCTBEHHO KaXa (KYTUC) — HKHUH, TO/ICTBIN U
BO/IOKHUCTBIM C/IOM KOXKH. 3eCh pa3BUBaIOTCA KOPHH BOJOC,
ca/lbHble H MOTOBbIe Xe/ie3bl. Yelllysi pbIG, KOCTHbIE pora
O/eHeH — NMPOM3BOAHLIE KYTHCA;

noj Kokel pacnonokeHa NoAKOXKHaA XXHPOBas K1eTyarka,
KOTOpas BBIMO/IHAET [TUTaTe/IbHYI0, aMOPTH3aLIMOHHYIO H
TepPMOPETr YISTOPHY0 (DYHKLIHIO.



[ToxpoBHI Tena:

# Tesno MoKpeITO KOKEH, B KOTOPOHU

- HaXO[STCS Yell YH
(Me30IepMaJIBHOT O
[IPOUCXOK AEHHSI) U CIIU3UCTBIE
KeJlesbl;

» OKpacka Tejia 3aBUCHT OT
OKpyXkKar e cpedpl U obyieryaet
y3HaBaHUE U OpPUEHTALlMI0 0coben
OJHOTO BUJA B CTae;

» DOKoBasi INHUSI- CUCTEMAa OPraHoOB
yyBCcTB. Opransl OOKOBOW JIMHUH
BOCIIPUHUMAIO T HAITpaBJIeHUEe
CKOPOCTb TE€UYEHH I, TTO3BOJISIIOT
O0OXOHUTH MPETSITCTBUS U
OPUEHTUPOBATHLCSI, HE MOJIb 3YSICh
3pEeHHEM.




MIAKOUOHBIE HELLYWU
XPSILLEBAS! PbIBA

Imanb
OeHTuH

LieHTpanbHaa nynsbnapHas
NONOCTbL C KaHanbuamu

B Géﬁgg } anupepmuc
YAl

Kopuym (oepwma)

KpoBeHOCHbI cocyn

BazanbHas nnacTtuHka
BaszanbHasa nnacrtuHka

Bua ¢ noBepxHOCTU MpoaonbHLIK cpes



siwiapida SIwIap
1 1

oxygen

connective— -
- tissue

cO,,

capillary
(oxydentated blood)

capillary
(deoxydentated blood)




MpoaonuHbLIA paszpes KoXKu swepuubl (no Blounnu):
1 —anupepmuc, 2 -cobCTBEHHO KOXa (kopuywm), 3 — poroBo# cnow, 4 —
ManbLNUIrMes CNoN, 5 — NUIrMeHTHLIE KINeTKH, 6 — KOXHbLIC OKOCTEHEHWM



Bonoc nopa

KepaTuH

} aJnuaepMmuc

Kanunapbl [epma
HepBHble OKOHYaHWA MNoakoXHas XupoBas
KneTyartka
MNoToBas xene3a
CanbHas xenesa

BonocAHOM MeLLoYeK

YXupoBas fjonbka
KpoBEHOCHbIE COCY/ibl



SBOJNMIOUNA TOJNTOBHOIO
MO3IA MO3BOHOYHbIX

(st
Gl

Gl

—

|

T

4

il

*
3agHuu Mosaxeuyok

AN

Mosr

o111

TR

| - KOCTUCTasd
pbiba; Il -
ANEeKTPUYECKUM
ckart; Il -
narywka; Vv -
penTunuu;

V - nTuubl: VI -
MmrekonurTarooLme
1 - nepegHUK
MO3T; 2 - ANndus;
3 -rmnocous; 4 -
CpeAHun Moar; 5 -
MO3XEYOK; 6 -
npoaonroBaTbIv
MO3rT; 7 -
NPOMEXYTOUHbIN
MO3r; 8 — MaHTUSA



OcHOBHble HanpaB/eHUs
3BOJIIOLUU CKe/ieTa NO3BOHOUYHbIX

* aAudPepeHumpoBka
NMO3BOHOYHMKA
*  NOABWXHOE CoeAUHEHMUE
WenHbIX NO3BOHKOB
* MOAB/NEHME U Pa3BUTHUE
rPYAHOW KNETKU
* audpdepeHumpoBkayepena
Ha MO3roBOW U IMLLEBOM OTAENbI,
passuMTMe MO3roBOro otaena
* nosB/NeHME U Pa3BUTHUE NAPHbIX
nepeaHUX U 3aAHUX KOHEYHOCTEH
¥ UX NOSAICOB — NJIEYEBOro U Ta30BOro
* nosiBAeHME U pasBuUTHe

YacTHbIX NpucnocobaeHmni

B CBA3ZU CNONIETOM ¥y NTULU U T. N.

1 MyShared

Y




BpoxdéHHbiU nopok cepouya (BriC) —
AeteKkT B CTPYKType cepaua u (unu)
KPYMNHbIX COCYA0B, MPUCYTCTRYHOLLWIA
C poXgeHusA. bonbLUMHCTBO NOPOKOB HapyLLAoT
TOK KPOBW BHYTPU cepaua unuv no dSonbLiomy
(BKK) n manomy (MKK) kpyram
KpoBoobpalueHusA. [opoku cepaua ABMATCH
Hanbonee YacTbIMU BPOXKAEHHBIMW
AedeKkTamn 1 ABNAKTCA OCHOBHOWN NMPUYMHOW
AETCKOW CMEpPTHOCTU OT NOPOKOB PasBUTUSA.




I IprnunHbI BPOKACHHOI'O ITOPOKA

CEpPALLA

| prsauion BpORACHHOIO MOPOKA CCPALIA MOV
DB PFEHETHYECKHE HAN 3KOAOIHYECKIE (DAKTOPHI,
HO, KdR fll)ZlHH AOD, COYCTAHMC 1TO10 H _'\P'\ 1010,

HanboAce H3BECTHBIC NPHYHHBL BPOAACHHBIX
[TOPOKOB CEPATIA — TOUCHHBIC TCHHLIC HAMCITCHIA,
AHOO XPOMOCOMHBIE MYTAIIIH B BIAE ACACITIH HAH
ayriankamm cerventos AHK. Ocnopabee
XPOMOCOMITRIC MVTAIIIL, Takime Kak tprcomu 21 13
i1 18 BrsmBaror okoao 5-8 % cayuaes BIIC.
Tpucomma 21 — nanboACe pacnpocipaHeHHAA
reHeTHYacckan MpuunHa, HEekoTophie renn! CeA3ann
C KOHKPETHBIMI HTopokaMn. Myrammn DeAxa
CEPACHHON MBLILILB, TAKEAOH LENHM Z-MUO3NHA
(MYT16) ceasann ¢ ACHCKTAMH MEATIPCACCPAHOI
ll('])l'l()])l JAKH




* BposKAE€HHBIN IIOPOK CEPALIA cpop.\mpyerc:ﬁ V
[IAOAAQ HA 2-8-011 HEAEAE PA3BUTHA.

CymrectByer ooaee 100 pasAMIHEBIX
BPOZKAEHHBIX IIOPOKOB CEPALLA.
KiaccuduKammyg UX O9eHb MHOTLO, ITOCAEAHIT
KAACCH(PHUKALINA, HCIIOAB3VIOImaac B Poccun,
COOTBETCIBVET \Ie,{\,;\’quo,xHon
I\_\accncpnkamm OO.AE3HEN 1 TOABKO PYOPHK B
Hen 15. YacTo HCIIOAB3YVETCA Pa3ACACHIIE
IIOPOKOB Ha CHHIE, COIIPOBOKAAFOIIIECH
CHHIOITHOCTBIO KOXKI, I DEABIE, IIPA KOTOPBIX
KOJKHBIE ITOKPOBBEI OAEAHOH OKpackd. K mmopokan
CHHEIO THIIA OTHOCHICA TeTpasa Pasno,
TPAHCIIO3HITNA MATHCTPAABHEIX COCYAOB, ATPE3HA
AECOYHON APTEPHIL, K IIOPOKAM OEAOLO THIIA —
AEMEKT MEKIIPEACEPAHOHN IIEPETOPOAKH, ACEKT
MEACKEAVAOTKOBOM ITEPETOPOAKHI 1T APYTHE.




Bo3HHUKHOBeHHE BPOXJAECHHDBIX IIOPOKOB PA3BUTHA
B Pd3/IMUHbI€ II€EPHO/AbI OPrdHOIeHe3d 1
BMGPHOHEIJIBHOFO FrHCTOIreHesa

Mpeop- ~—————0praHoredes =——TInoaHBIM NEPHOA, A -
raHOreHes (Heaen) (Henen)
1 2 3 9 10 11 12 20

LeHtTp f HEPBHAA CHMCTEma

ODraH chyxa
l | |

OpraH speHuA

BEPHH:IIE KOH E'IHD(:'!'II

HHHHHUE HOHEYHOCTH

FY0BI_

HapY¥ A HbIe NONOBbLIE OpraHbl

I nbenk BEpoxjeHHbIe NOPOEM PasBUTHA m'y“m"g:gwﬁ"{:ﬁﬁ:?ﬁﬂ;}" MRS




Pa3sutue cepgua ToK KpoBM

X

[onoBa

KapanoreHHan

cocyapbl

ApTepuanbHbI

SHAOKapAauanb Chvanuve B
2ol Hble TPy6Ku cepagyHyo
TpybKy
[MpyMUTUBHbIE f
| KpoBeHOCHble 20 peHb 21 neHb

rr

ApTepuanbHbii
cTBON

CeppeyHan
NyKosuMuUa
PUMUTUBHbIM
Kenyaouek

MpumutneHoe

npeacepaue

28 neHb

CTBON
/ Nn
enVAoqu\é CAYAoHEK SRR
enyno
Npeacepay peacepave
BEEen o BeHO3HbIM
BeHO3HbIN
18 peHb CUHYC CUHYC
23 aeHb 24 peHb 35 aeHb
Pa3pgeneHue cepgua Ha YeTbipe Kamepbl
ATPUOBEHTPUKYNAPHbIE Sriaemﬁaz
KaHanbl P
Mpeacepaune M Jn
TpukycnupanbHobl MUTPanbHbIl
Kenypouek KnanaH KnanaH
3agHum 3K
BHyTpu»kenyaouykoBan SHAOKapAMaNbHbIN MK
neperopoakKa BaNnK
(3aknapka)

ITepeoqg MEDACH




:’ AEDEKT MEXOKEAYAOUYKOBOM MEPEMOPOAKU
o Aopra

-~ _ heroyHbin cTBOA

7 OboralieHHas KUCAOPOAOM
KPOBL NOCTYNAET U3 AEBOrO
XEAYAOUKa B Npasbii uepes
MEXOKEAYADHKOBYHO NEPETOPOAKY,
CMeLLMBaeTes ¢ HeoboralwerHom
KUCAOPOAOM KPOBLIO
1 NO AErOYMHOMY CTBOAY
BO3BPALLAETCH B ABTKME,

AeroyHblie BeHbl
Mpu nopokax cepaua:
| A3BAEHUE B ACBOM XEAYAOUKE
CHAbHEE, HEM B NPaBOoM, NOITOMY
KPOBb U3 AEBOTO XEAYAOUKS
nocTynaer B Npasbiv Yepes
MEXOKEAYAOYKOBYIO NEPEropOAKY.

N\

MexokeAyaoukoBan . §
neperopoaxka - AeBbiH XeAyAoueK
OboraleHHan KUCAOPOAOM
MNpaBbin Xeaypouek KPOBbL NOCTYNaeT B AeBbIi

KEAYAOUEK U3 AErOYHbLIX BEH.




TpaHCHOSHHHH MaruCTPaAbHBIX COCYAOB (T.\[C )

or BIIC.

-3T0 HOPOK CEPANA,JIPH KOTOPOM A0pPTa HAH €€ boApmraa
HACTDb BBIXOAAT H3 IIPABOIO 2KEAVAOYKA,8 ACTOYHAA APTEPHA-H3
AEBOI'O 2KEAYAOYKA.

APTEPHARLIDIE NPOTOK

Meromaa aprepua

Nestst w2 ny Roex




TDAaHCRHO3UWUS MazuCImpanbHLIX COCydoe
{duckopdatmHoe XenyodouNoeo-apimepuanLHoe
coeduHeHue) - Hawbornee YacThid NopoK cepnua CHHEro TUNa,
BbiABRNAEMbIA Ha NEPBOW Heaene XusHu pebeHka, Npyu KOTOPOM
aopTa OTXOOUT OT MNpaBoro Xenynodka, a ferodHan aprepua —
OT NEeBOro xenyaoudka, ¢ unyu 6es apynix nopoKoB cepnua.
MonynauuwoHHaa yactora - 4 Ha 10 000 HoBOpOXKAEeHHBIX.
HNaHHbid BINP yawe uMmeer MynstwhakropanbHbid reHes,
O[HAaKO ONUCaHO pasByUTHE NOpoKa nocrne npuemMa nekapcTs Bo
BpeMA bepeMeHHOCTH (TanvaoMuaa, (hbeHUTOMHA, ankorons,
nepeHeceHHOW (PeHUNKETOHYPUM M caxapHoro nuabera).
HedbekT npuBoOUT K LIMPKYNALMM HEOKCUreHUpOBaHHOW KpPOBM B
OonbLwoM Kpyre KpoBoobpalleHus. [1paBbid Xenynodek
rnepTpbUpoBaH, NonocTh ero pacillvpeHa. XapakrepHbiMy
KNMAHWHMECKMMM NpU3HaKaMu NopoKa ARNAIOTCA LIMAHOS KOXM,
O/bILLKA, cepaevHbie IWYMbl Ha AedeKToM, MHOTIa
CYAOPOXHbIE NMPUCTYILI, OTCTaBaHWe B (PU3MMECKOM pa3sBUTUM
pebeHka, pedopMaluna MpyAHOU KNeTKU («cepierHbid ropb»).




Terpaga ®anno

© AedexT MexoKenya. neperoposxu |
@ creHos nerouHol aprepuu /
€ runeprpodua npas. xenygouka ',-’
O AexcTpanoauyMs aoprh '




BpoXkAeHHLIE NOPOKN PasBUTNA
BPOHXOJIEFOYUHOV CYCTEMB

aHOMaJsiny Tpaxen 1 G poHXOB
NOPOYHOCTb Pa3BUTNSA JIEFOYHON TKaHW
COCYANCTBIE aHOMaJInW




[1narHOCTUKA BPOXKAEHHbIX MOPOKOB JIErKUX

Y HOBOPOXAEHHDbIX
SOPEKTMBHOCTbH METOLOB

[lpeHaTanbHaA Y3 gUarHOCTUKaA 75%

PeHTreHonornyeckoe uccnegosaHne 68%

KomnbtoTepHasa Tomorpadua c 8/8 100%
KOHTPACTUPOBAHUEM




CITACUB0O 3A BHUMAHWE!



