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® XOPJIA - YIIPYTUH TSDK.

©® XOPIA (ot rpeu. chorde - cTpyHa),
CIIMHHAs CTPYHa,
3/IaCTUYHAsI HeCerMEeHTHUPOBaHHAs
CKeJIETHASI OCh Y XOP/IOBBIX YKMBOTHBIX.
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® XOPIOBBIE (nart. Chordata) — mun,
011 KOMOpPO20 XapakmepHo Haauvue
® oceBOro cKenera B BUZE XOPbl,
® KoTopas y BbICIINX POPM 3aMeHSIeTCS

ITOBBOHOYHHWKOM.



Knaccudpunkaumsa XopaoBbiX

® Tun XopaoBbie
® TloaTun O60/I09HUKU

e Kiacc Acuuanu

® TlogTun onoBoxopmoBbie

e Kinacc /IaHLleTHUKU

© Tloatun Ilo3BoHO4YHBIE

e Kiacc becyentocTHble
e Nudparun YentocTtHOpOTHIE



Ilo3BoHOYHBIE
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m 3TO MPEAOK XOPAOBBIX )KUBOTHBIX

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




A IRTIRTR R PR LF
BRI

A e

FPYHT

W

CMellaHHbl

YKHCTbLIH NECOK






T

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



— CucrtemaTtnyeckoe nosioXeHue naHueTHUKa

» Ummepus — Knemoubsie (s3ykapuomuwi)

* IlapcTtBo - JKusomnboie

* IlogmapcrBo — MHo2okaemoutble (Metazoa)

* Tum - Xopdoewvie (Chordata)

* IloagTun - becuepennwvie ( Acrania)

* Kimacc - I'on1oeoxopdoewie

* OTpsan - Tpybkocepdeunsie ( Leptocardii)

* CemeiicTBO - J/lanuemHukosvwle ( Branchiostomidae)
* Pog - /laHuemnuxk (Branchiostoma)

* Bung - /lanuemnuxk (Br. Lanceolatum)



® B. belcheri ( 1847) — asuaTcKUi IaHLETHUK

® B. californiense (1893) — KanupOPHUNCKHHI TAHIIETHHUK

® B. capense (1902)

® B. caribaeum (1853) — KapuOCKHIi TaHIIETHUK

® B. floridae (1922) — $IOPUACKHMA JTAHIIETHUK
PacnipocTtpanéH B MeKCMKaHCKOM 3a/TuBe

® B. lanceolatum (1774) — eBpONENCKUI TAHIIETHHUK

® B. valdiviae (1905)

® B. virginiae (1922)



etep CumoH lNanna
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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 OOKOB U
3a0CTpPeHHOEe C 000UX KOHIIOB.

Bronb Bcelt CHUHBI UAeT HU3Kask MPOAOAbHAs KOYXKHAsI CKIaiKa —
CIIMHHOMU IJIaBHUK.

XBOCTOBOM KOHEeL, OKAaMJ/IeH BBICOKMUM XBOCTOBBIM MJIABHUKOM U
nMeeT popMy HaKOHEUHHKA KOIThsI WJTH JlaHIleTa. OTClo/Ia POM30IIIIO
Ha3BaHMWE XUBOTHOTO.

Baosib HYYKHET0 Kpast XBOCTa HIET ITOJXBOCTOBOM MIaBHUK
(HemmpaBH/IbHO Ha3bIBAE€MbIi OOBIYHO OPIOIIHBIM), A BIOIb OOKOBBIX
KpaeB Opioxa — IpaBasi v JieBasi HIDKHeOOKOBbIe (MeTarieBpabHbIe)
CKJIQJKH.

Ha HwxHeu cTopoHe nepefHero KOHIIA Tejla UMeeTCs OKPY)XeHHOoe
IIyTIa/IbIIlaMU OOJIBIIIOE OTBEPCTHE TIPEIPOTOBOM MTOTOCTH.

Y Havana IMOAXBOCTOBOI'O IIJIaBHHUKA — BbIBOJHOE€ OTBEPCTHUE
OKOJIO)Ka6epHOIt/JI ITOJIOCTH, Y Ha9a/ia XBOCTOBOI'O IIV/IaBHHUKA —
dHAJ/IbHOE€ 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 BUjie TTPOJO/TbHBIX MBIIIEYHBIX
JIEHT, pa3zie/IeHHbIX ITOMTePEYHBIMHU
MepPeropoiKaMu Ha 50—80 MBIIIEYHBIX
CerMeHTOB (MMOMEPOB, MJIK MUOTOMOB) 1
PaCITO/IOKEHHBIX IO OJHOM CITpaBa M CJIE€Ba 110
OOKaM TeJia.
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XemMa CTPOeHUa XopaoBOro XXUBOTHOIO

® 1. HepBHas TpyOKa Haz Xopaoii

® 2. Xopaa
® 3. [IumeBapuTenbHas TpyOKa Moz, XOpAoi
® 4. KpoBeHocHast cuctema
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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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Kenynok



® BHewiHee cTpoeHUe M TOKPOBBI TeJlA
® Cucrema onopsl ¥ JABUKEHUS
©® HepsHas u opraHbl UyBCTB
© KpoBeHoCHas
© JlpixaTenbHast
© IluweBapuresbHas
© BrigenurtenbHas
©® Tlonosas
(cucTeMsl)



HepBHasa cucrtema v opraHbl YyBCTB

Hap xopaoii TaHeTCcst HepBHAsSI TPYOKa, OT KOTOPO#A
OTXOAAT HEePBbl K BHYTPEHHUM OPraHaM U
IIOBEPXHOCTH TeJIa.

[lepegHuri e€ oTAE/T HECKOJIBKO PAaCIIUPEH, HO
HACTOSIILEr0 TOJIOBHOTO MO3Ta HeT.

JluuieH JIQHIOETHHWUK U PAa3BUTbHIX OPT'aHOB YYyBCTB.

HMMmeroTcs KeTKy: CBeTO4yBCTBUTE/IbHEIE,
0OOHSITeTbHBIE U PABHOBECUS



® Vcnonb3ys c. 8, puc. N2 114, cOCTaBbTe paccKas

«KpoBeHoCHas cucrema /IaHIIe THUKA»
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KpOBeHOCHaFI cucrtema

® 3aMKHyTasl.
©® Kposb OeciiBeTHas

©® KpoBb nepexaymBaeTcs myJbCUPYIOIIMMH PaCIIMPEeHUSIMHU
YKaGepHBIX COCYZIOB (3KaOepHBIX cep/ielr).

® KpoBb pa3HOCUT MUTATE/IbHbBIE BElleCTBA U ra3bl MO
CITUHHOM 1 OPIOLTHOM aopTe U KalrJJIsIPaM.

® AprepuanbHas KpOBb — HackIleHa Kucaopomom(02)
©® BeHo3Hast KpOBb — HaChllleHa yIaeKUcabM razoM (CO2)



CTtpoeHusa JlaHueTHuKa

HMcnonbsys puc. N 105cae/1aTs moAcu
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CTtpoeHusa JlaHueTHMKa

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

YKeJie3bl 9. [ledeHOYHBIN BBIPOCT




[lnweBapuTensHasa cuctema u bixaHune

[InimeBapuTenpbHasA CMCTEMa HAYUHAETCSI POTOBBIM OTBEPCTHEM,
OKPY>XEHHBIM BEeHYUKOM IITyTaJIell.

OOmmpHasi II0OTKa XOPOIIIo TpucnocobsieHa Ajst coopa
MUKPOCKOITUYECKHUX IIJIAHKTOHHBIX OPTAHU3MOB Y OPraHUYeCKHUX
YaCTHII, TOCTYIMAOUINX C TOKOM BOIBI.

Yepes MHOTOYMC/IEHHBIE YKabepHbIe IIe/Th BOJa BEIXOAUT HAPYXY, a
MUILeBbIe YaCTULIBI OTLE)XXMBAIOTCA U C IIOMOUIBIO [TIOTOYHBIX PECHUYEK
IOCTYMAIOT B KUILIEYHUK.

YKaOphI BBITIOHSIIOT TaK)Ke POJTb OPTAHOB ABIXaHUS: B KAMTWJUISAPAX,
MTPOHU3BIBAIOIIUX OKOIOXKabepHbIe TKaH!, POUCXOIUT Ta3000MeH;

BO3MOXXHO, YTO OH OCYLIECTB/JISAECTCA U 9Y€p€3 TOHKYIO, IDOHULIAEMYIO
AJI51 Ta30B KOXKY.



OpraHbl BblaenNeHuns

® Hedpuauu BAOIb TIIOTKH, OTKPBHIBAIOIIHECS B
OKOJIO)KaOepHYIO TTOJIOCTb.




PasmMHOXeHue

©® PazgenbHOIOJBIE.
® Hapy)xHoe o1u1o040TBOpeHue.

® [locerMeHTHO PaCIOIOKEeHbI MHOTOYHC/I€HHbBIE
II0JIOBBIE YKeJie3bl (TOHAAbI).




|/|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
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Janyemnux (Branchiostoma lanceolatum ):
I — woarosoit nyssips, 2 — oKonoporoBsie pecRMYKH (Iynansuni), 3 — enapycs, 4 — IRNAOCTHABL, 5 -
wabepuasg wenn, 6 — raorka, 7 — aprepHAlbLHAR H0J0CTh, § — nevdens, 9 — rowaant, /10 ~— HoTOXOpAA,
11 - Meranacepannisie ckaagku, 12 — rpyanoit ovgen wepauolt Tpy6ku, 13 — arpunop, 14 — xumea,
15 — Gpromuott nxasnuk, 16 — anye, 17 — xpocTopoit NIaABHHK



[Tpn3HaKu

OO6uue c 6eCMO3BOHOYHBIMUA OO0ure Npu3HaAKU C XOPJOBBIMU
YKUBOTHBIMH YKUBOTHBIMH



