Tun XopaoBble. O6Lan
XapaKTepucTuka.
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® XOPJIA - YIIPYT UM TSDK.

©® XOPIA (ot rpeu. chorde - cTpyHa),
CIIMHHAs CTPYHa,
3/IaCTUYHAsI HeCerMEeHTHUPOBaHHAs
CKeJIETHASI OCh Y XOP/IOBBIX YKMBOTHBIX.



LS i

® XOPIOBBLIE (1ar. Chordata) — mun,
011 KOMOpPO20 XapakmepHo Haauvue
® oceBOroO CKeneTa B BUZe XOPbl,
® KoTopas y BbICIIHX POPM 3aMeHsSIeTCSI

ITOSBOHOYHHKOM.



MogTun BEtyepenHoblie
Knacc NonosoxopaoBble

Paspaen Bec

|
Knacc Kpyrnopotbie

JNMIOCTHbIE

Tun XTD,D,OBbIe

MoaTun Ne3BOHOYHbIE MoaTun OGoNoYHUKN

Knacc Acuyngun

Paspen

YenwcTH OpOTbie
g

— N

P i ~Na
Hapgknacc PeiGbl Hapgknacc YeTsepoHorne

|

Knacc Xpﬂu.;eLble pbIGbI Knalc eMHOBOAHble

Knacc KocTHble pbibbl Knacc lNMpecmbikarowmecs

Knacc Mmhubl

v
Knacc MnekonuTtawuwne



R

Cucrematmka XopaoBbiX

Twn Xopdoekie
HN Bsicuume xopaoesie
Moarun Moarwvn Moarun
O6onovyHuxku BecyepenHbsie YepenHsie
(Muvwurnoyno-xopdosesie) (Mnosoxopdoesie) (MozeoroYHbBIC)
Knacc Knacc
Acumanm Nan MKW
Hapnxnacc Haaxnacc
Poibui Yerseponorue

Knacc Knacc

Xpawesbie poibul KocTHbie puiGht
Knacc Knacc
3eMmHOBOOAHLIE l Mruus:

Knacc Knacc
Mpecmuikaowmecs Mnexonuralowme
(Pentnnum)



HePBHLIN y3en

l NOMBHANNO Paspesbl rMoTkKH

w

B3pocnan
acumaMa

MMYHMHKa acumg MM

Acunauns



AapakTepHbIe NPIB3HAKI
THIIA XOpIAOBbIe

1. BTOpHYHOPOTEIE.
2. IBYCTOPOHHE-CHMMETPHYHBIE.

3. BHYTpEeHHHH 0CE€BOH CKeJIeT —Xopaa (YOpYIruu,
IJIOTHBIA H 3J1aCTHYHBIH THK)

* VY HH3IIHX — B TeYEHHE BCEH KH3HH
(CTaHLIETHHK, MHKCHHBI. MHHOTH),
* Yy BBICHIHX — 3aM€eaeTcsA [I03BOHOYHHKOM
(PBIOBL. 3eMHOBOIHBIE. IIPECMBIKAOIIHECS. IITHIIEI)
Xopaa npegoTepallaeT yKkopoyeHue Tena npu

COKpalleHu NpoaonbHbIX MbIlL CTEHKM Tena u obneryaer
DOKOBLIe BONHOODPpAa3HbIe ABWKEHUA Tena.



e

4. HepeHAa"g CHCTEeMa — Ha CIIHHHOH CTOPOHE
(Tpy0uUaTOoe CTpOEHHeE)

HepBHBIH TSK OAHHOYHBIH, H IIPEACTABIACT

coOOH MOy TPYOKY.

CHIBHO BBIpakKeHa Iedaru3aiui, T. €.
BaKHEHIITHE HEpPBHBIE IIEHTPHI H OPraHbl YYBCTB
COCPeI0TOYEHBI B I'OJIOBE.

S. /IbIXxaTe/IbHAS H NHOIeBApHTe. IbHAA
CHCTeMBbI CBA3aHBI MEKIy coOOH

6. KpoeHocHas cHcTeMa — ¢ OpIOIIHOH
CTOPOHBI, 3aMKHYTasd



LS i

NoaTnn bec4yepenHble

1. BayTpenHHii ckeiler — Xop/aa,
[poxoadamas OT KOHYHKA I'OJIOBEI 0
KOHYHKAa XBOCTA.

2. OOmmupHas xadepHas II0JI0CTE C
KaOepHBIMH HISISIMH.

3. Ilomnasa HepBHas TPyOKa.




m 3TO MPEAOK XOPAOBBIX )KUBOTHBIX

WJIN «KUBas epexoaHas popma» oT
becro3BoHOYHBIX K [103BOHOYHBIM?
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CMelWwaHHbIA FrPYHT

YUHMCTbLIH nNecoHx
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©® JlaHueT - WIWPOKUN XUPYPIrUYECKUU HOX C OCTPBIM
KOHLIOM U IBYMS JI€3BUSIMU.



— CucrtemaTtnyeckoe nosioXeHue naHueTHUKa

» Ummepus — KnemouHbsie (3ykapuomuwi)

* IlapcTBoO - JKugommbuie

* IlogmapcTBO — MHo2okemoutble (Metazoa)

* Tun — Xopdoewie (Chordata)

* [loagTumn - becuepennwie ( Acrania)

* Knmacc - I'onoeoxopdoawie

* OTpsan - Tpybkocepdeunsie ( Leptocardii)

» CemeiicTBO - /laHuemnuxkosvie ( Branchiostomidae)
* Pog - /laHuemnuxk (Branchiostoma)

* Buna - /lanuemnuxk (Br. Lanceolatum)



etep CumoH lNanna

811)

Pycckuit 300nor [lerep CumoHn [lanmac
B 1774 T. BIIepBbI€ OITHMCAJl
eBPOIIeMCKOrO JIAHLIeTHUKAQ,
BCTpeyvarwllerocs B HepHom Mmope.
[lannac npuHsA TaHETHUKA 3a
MOJUTIOCKQ M HA3BaJl «JIAHLIETOBUHBIM
C/IU3HEM».

BHHI/IK]IOHG,I[I/ICT, €CTEeCTBOUCIIBITATE/Ib, ITyTEIIECTBEHHUK

Mecto poxaenus: bepiun



KM (1840-1901)

* Mccnenyst 3apoapilieBoe pa3BUTHE
NaHueTHUKa, KoBaneBckuii A. O.
0OHaPYXWJI, KaK BO B3POC/IOM, TaK U B
3apO/IbIIIIEBOM COCTOSIHUM JIAHILIETHUK
MMeeT MPHU3HAKU KaK MO3BOHOYHBIX, TaK U
0eCII03BOHOYHBIX YKBOTHBIX.

* A. O. KoBaznieBCKUM NMpHUILE K BBIBOAY, YTO
JIAHLIETHUK 3aHUMAeT MIPOMEXYTOYHOe
MOJIOYKEHWEe MeXy MO3BOHOYHBIMU U
6eCcrmo3BOHOYHBIMU M 3THUM CBSI3aJ1 1B
OOJIBIIINX pa3/iesia YXKUBOTHOTO MHUPA.



PHCT [ eHpUuX

ABTOpP TEPMUHOB NUTEKAHTPON, PUITOreHes 1 3KOSorms.

* B 1874 r. D. I'exkkenpb, ncnomb3yst paboTy
A. O. KoBaneBckoro, pebopmMupyer
CHCTEMY YXHUBOTHOTO MUPa.

* OH yCTaHaB/IWBaeT HOBBIN THUIT
YXUBOTHBIX - XOPJOBBIX,
° paszeiuB ero Ha 2 nodmuna:
becuepenHblX U YepenHblX.




BHellHee cTpoeHune

JlaHIIeTHUK MeeT BepeTeHOBHIHOE TeI0, CyKaToe C OGOKOB U
3a0CTpPeHHOe C 000UX KOHIIOB.

Brosip Bcet CUHBI UAeT HU3Kask MPOAOIbHAS KOXKHAs CKJIaiKa —
CIIUHHOM TJIaBHUK.

XBOCTOBOM KOHEeL, OKAaMJ/IeH BBICOKMUM XBOCTOBBIM MJIABHUKOM U
nMeeT PopMy HaKOHEYHHKA KOITbsI WU JlaHLeTa. OTCIo/a MPOU30IILIIO
Ha3BaHWe )XUBOTHOTO.

Bmosb HYO)KHETO Kpast XBOCTa MIET ITOAXBOCTOBOM IIABHUK
(HempaBHUJIbHO Ha3bIBA€MbIil OOBIYHO OPIOIIHBIM), A BIOIb OOKOBBIX
KpaeB Opioxa — IpaBas U JieBasi HHKHEOOKOBbIe (MeTarieBpaibHbIE)
CKJIQJIKH.

Ha HmxHen cTopoHe nepeHero KOHIIA Tejla UMeeTCs OKPY)XeHHOoe
IIyTIa/IbIIaMU OOJTBIIIOE OTBEPCTHE TTPEAPOTOBOM IMOTOCTH.

Y Hauyana IMOAXBOCTOBOI'O INIABHHWUKA — BbIBOJAHOE€ OTBEPCTHUE
OKO]IO)I(a6epHOI>,I ITOJIOCTH, Y HaY9a/ia XBOCTOBOTI'O IV/IaBHHUKA —
dHAJIbHOE OTBEPCTHE.



/V
TWUM XOPAOBBIE

noaTurn ronoBoOXOPAOBLIE

Hapy»kHbIl MOKPOB KOXWN COCTOUT M3
OOHOrO Cros KNeTOK.



Cuncrtema onopbl U ABUXKEHUS

BHyTpeHHU cKesteT - xopza

/ — nNpoponbHbIV paspes Tena; // — nonepeyHbIv pa3pes Tena (B obrnactu rmoTkM 1 B
obnacTu KuwevHuka);

| — xopAa; 2 — CMWMHHOW MO3r; 3 — CMMHHOW MaBHUK; 4 — MHOMEp; 5 — uenom; 6 —
rnoTka; 7 —xabepHas wenb; 8 — mexckabepHas neperopogka; 9 — sHgocTune; 10
— okonoxabepHas nonocTb; // — oTBepcTne okonoxabepuon nonoctu; 12 —

neyeHb; 13 — kuwka; 14 — Heppuani; 15 — aHyc; 16 —cnuHHasa aopta; 17—
noakuievHas BeHa; 18— nonosblie Xenesbl

MbIIibI -
CerMeHTUPOBAHHBIE JIEHTHI
BJIOJIb Tela

MyckynaTypa B BHjie TTPOJOIbHBIX MBIIIETHBIX
JIEHT, pa3fie/IeHHbIX ITOMTePEeYHBIMU
IeperopoikaMy Ha 50—80 MBIIIEYHbBIX
CEerMeHTOB (MMOMEPOB, MJIK MUOTOMOB) U
PaCIIO/IOKEHHBIX IO OMHOM CITpaBa M CJIeBa 1o
OOKaM Teia.
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XemMa CTPOeHUa XopaoBOro XXUBOTHOIO

® 1. HepBHas TpyOKa Haj Xopaoii

® 2. Xopzaa
® 3. [lumeBapuTenbHas TPyOKa IO, XOPAOU
® 4. KpoBeHoCHas cucrema
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[l03BOHOYHBIE XHBOTHBIE T becno3BoHOYHbIE XKXHBOTHBIE

KPOBEHOCHAA CUCTEMA

Crnnnoii KpoBeHOCHI cocynl "Cepaua" Ionepeunsie KPOBEHOCHBIE COCY b

Bprownoii xposenocHbiii cocya

MULLEBAPUTENIBHAA CUCTEMA

Mnmeson 306 Cpennss kumixa
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Xopoa - N2g



® BHeliHee cTpoeHUE M TOKPOBBI TeJIA
® Cucrema onopsl U JBUKEHUS
© HepsHas u opraHbl UYyBCTB
©® KpoBeHocCHas
© JlpixaTenbHast
© IluweBapurenbHas
© BrigenuTtenbHas
©® IlonoBas
(cucTeMsl)



MuwieBapumenvHas cucmema

MC umeem Bud mpyoku
- N21



HepBHasa cucrtema v opraHbl YyBCTB

Hap xopaoiit TaHeTCcst HepBHASI TPyOKa, OT KOTOPO#M
OTXOAAT HEePBbl K BHYTPEHHUM OPraHaM U
IIOBEPXHOCTH Tejla.

[lepegHurii e€ oTAE/T HECKOJIBKO PAaCIIUPEH, HO
HACTOSILLEro TOJIOBHOTO MO3Ta HeT.

Jluien JIQHIOETHHWK U PA3BUTbHIX OPI'aHOB 9YyYBCTB.

MMmeroTcst K1eTKU: CBeTOYYBCTBUTE/IbHEIE,
0OOHSITe/TbHBIE U PABHOBECUS



HepBrasa cucmema

% ’\ r

\

- W W W ;::\-:::% %
_ "' QO <<« /
o =S

1 3

HepBras mpydka ¢
MHO20UYUCACHHOIMU HepBamu -
Ne7
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KpOBeHOCHaFI cucrtema

® 3aMKHYyTasl.
©® Kposb OeciiBeTHas

® KpoBb nmepexaymBaeTcs My/bCUPYIOIMMH PaCIIHPEHUSAMHI
YKaOepHBIX COCYZIIOB (3KaOepHBIX cepielr).

® KpoBb pa3HOCUT NMUTATEIbHBIE BELIECTBA U Ia3bl 110
CITUHHOM 1 OPIOLTHOM aopTe U KalrJJIsIpaM.

® AprepuanbHas KpOBb — HackIleHa Kucaopogom(02)
©® BeHo3Has KpOBb — HaChllleHa yIIeKucabM rasom (CO2)



K.poBeHnocHas cucmema

3aMkHymas - N2 6
Cepoua Hem
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CTtpoeHune JlaHueTHuKa

1. Xopa 5. OxonoyxabepHas MOJIOCTh
2. HepBHas TpyOka 6. OTBepcTHe BbIBO/IA BOZbI
3. JKaGepHbie oTBepCTUSA 7. AHAJIbHOE OTBEepPCTHE

4. loHazw! v BeigennuTenbHble 8. KumeyHuk

YKeJ1e3bl 9. [ledeHOYHBIN BBIPOCT




[lnweBapuTensHasa cuctema u bixaHune

[InieBapuTenpbHas CMCTEMa HAYMHAETCSI POTOBBIM OTBEPCTHEM,
OKPY>XEHHBIM BEeHYUKOM LIyTIaJIell,.

OO61mmpHas II0TKa XOPOoIIIo MpHUCcHocobieHa aJist coopa
MUKPOCKOITUYECKHUX TIAHKTOHHBIX OPTAHU3MOB Y OPraHUYeCKHX
YaCTHII, TOCTYIMAOUINX C TOKOM BOIBI.

Yepe3 MHOTOYHCITIEHHBIE YKabepHBIe 1Ie/Th BO/Ia BBIXOIUT HAPYKY, a
MUIIEeBbIe YACTULLBI OTLEXXUBAIOTCA U C TIOMOLIBIO ITIOTOYHBIX PECHUYEK
MOCTYIIAIOT B KMILIEYHUK.

YKa6phbI BEITIOTHSIOT TaK)Ke POJTb OPTAHOB ABIXaHUS: B KAaTWJUISPAX,
MTPOHU3BIBAOIINX OKOIOXKabepHbIe TKaHHU, IPOUCXOIUT Ta3000MeH;

BO3MOJXHO, 4YTO OH OCYLIECTB/JISAECTCA U Yepe3 TOHKYIO, IIDOHULIAEMYIO
AJ151 Ta30B KOXKY.



AvbixameAbHasa cucmemMa
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Mpedcmabaera xadpamu

XKadepHole wjeau - N22



OpraHbl BblaenNeHuns

® Hedpuauu BAomb TIIOTKH, OTKPBHIBAIOIINECS B
OKOJIO)KaOepHYIO IOJIOCTb.




PasmMHOXeHue

® Pa3zgenpbHOMOJbBIE.
® Hapy)xHoe o1u1o50TBOpeHue.

® [TocerMeHTHO PaCHOJI0XKEHbI MHOTOYMC/IEHHBIE
II0JIOBBIE JKeJie3bl (TOHaabI).




! Pa3MHOoXeHuUue

JuuHuku, 8 Hux Ce MeHHuKu , B Hux
odpazyromcs odpa3yromcs
AR UEKAEMKU nodBu>kHole

cnepmMamo3soudol

OnrodomBopeHue Hapy>xxHoe

N3 onaodomBoperHolU qluekAemKu
o0pa3yemcs AUYUHKA, A U3 Hee
B3pocras ocodp



|/|3o6pa>|<eH|/|e NaHUETHUKA:

10. YKaGepHas 1mienb.

1. M0O3roBou 1my3bIpeK.
2. Xopzaa.

3. HepBHas TpyOKa.
4.XBOCTOBOU IIJIAaBHUK.
5. AHa/IbHOe OTBepCTHe.

6. 3aAHUU OTIIe/ KUIIIeYHUKA B
BU7ZIE TPYOKU.

7. KpoBeHOCHas cucrema
8. Arpuomnop.
9. OKo/IOrI0TOYHAas TOIOCTb.

11. [710TKA.

12. PoToBast monocCTs.

13. OKOo/IOpOTOBBIE UIyHAIbLIA.

14. [IpeapoToBoe oTBepcTHe.

15. [oHaabI (IMYHUKY/CEMEHHUKMN ).
16. I'masku l'ecce.

17. HepBsl.

18. MeTanieBpaibHasi CKIaAKa.

19. Ceron nmevyeHOo4YHbIN BBIPOCT



