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Tun XopaooBble
becyepenHblie
J1IaHLUEeTHUK.
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® XOPJIA - YIIPYT UM TSDK.

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



XOPNOBBIE — mun, oas W

~—— 0CeBOr0 CKejleTa B BHE XOPIbI, KOTOpast y BBICHIUX (HOPM
3aMEHSIeTCS KOCTHBIM IT03BOHOYHHKOM.
Haz xopmoit HepBHast TpyOKa C IMOJIOCTHIO - HEBPOIE/IEM
IBa psima >kabepHbIX Ienei (BCIO YXM3Hb TOJIBKO Yy BOAHBIX, Y
OCTaJIbHBIX TOJBKO B 9MOpHOreHese)
3aMKHyTass KPOBEHOCHAsi CHUCTEMa, Ba)KHEMIIHE apTepuu WU
cepilie Ha OPIOIIHOM CTOPOHE Teja, IOJ IHIIeBAPUTE/TbHOM

TPyOKOT.

+ BTOPUYHOPOTOCTh, TPEXCIOMHOCTD, IBYCTOPOHHSS
CUMMeTPHUs, CerMeHTapHOe II0JIOXKEHNE OPraHOB MHOTHX,
BTOpPHUYHAas IIOJIOCTH TeJla



Knaccudpunkaumsa XopaoBbiX

® Tun Xopaosbie
® TloaTun O60/I09HUKU

e Knacc Acuuaum

® TlogTun IonoBoxopmoBbie

e Kiacc JlaHLleTHUKHU

© TlogTumn Ilo3BoHO4YHBIE

e Kiracc becyentoctHble
e Mudparun YentocTHopoThIE



Ilo3BoHOYHBIE
(BecyemocTHbIe 1 YemocTHbIE)

XOopZzoBbIe
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[o/moBOXOpIOBBIE ) O060/0YHUKH

(JIaHeTHUK) (Acuunaus)




HePBHLIN y3en

l NOMBHANNO Paspesbl rMoTkKH

w

B3pocnan
acumaMa

MMYHMHKa acumg MM

Acunauns



B3pocnble acuuanm npupacTaoT K nose

HO B Ka4eC nsaBakoT B BOAE.
/ac— AN XNBYT NMNOOONHOYKE, HEKOTOPbLIE B OOLUNPHBLIX KOJTIOHUAX.

OnunHa ot 0,1 mm go 30 cMm. Teno NOKpLITO TONCTLIM CroeM (TYHUKOW),
0Opa3oBaHHbIM 13 BblAENEHUA MaHTUKN, OKPY>KaloLLEN TENO acuuanm.
[oTKa C MHOrOYUCIIEHHBIMW XXabepHbIMU LWENAMU (CTUrMamMu),
OTKPbIBAKOLLMMUCS B aTpuarsribHyr NorocTb, KOTopasi coobLaeTcs C
Hapy>XHOW cpenon cndoHoM. B aTpmanbHyo NOMOCTb OTKPbLIBAKOTCA
TakKXXe MosioBble NPOTOKU U 3adHASA KULLKA.

BTopuyHaa nonocTtb Tena npeacraeneHa nepukapaom v annkapgamm
(Mapon KNeTo4HbIX TPYOOK, BblpacTaloWwmx OT CTEHKU IMOTKN).
Acumnanm aBRATCA XOPA0BLIMU XXUBOTHLIMWU, TO ECTb Ha ONpeaesiEHHbIX
cTagusx pasBuUTUA Y HUX €CTb CXOXME OpraHbl, TakMue Kak
cTepXHeobpasHas ornopa B cnuHe (xopAda), N3 KOToOpou

Yy MO3BOHOYHbIX BMOCELCTBUM pa3BMBAETCA NO3BOHOYHUK. Xopaa
obpasoBaHa CUIbHO BaKyonmanpoBaHHbIMK KneTkamn. OgHako
NPU3HAaKN XOpPAOBbIX Y acumMamn HabnogaTca Nnwb B IMYUHOYHOMN
cTaaunu, B KOTOPOW OHU NMOYTM NOSIHOCTHIO COBNAagaT C NMUYNHKaAMM
NO3BOHO4HbIX.



Teno acunguu OV — TYHUKOW, KOTO
C Hue. CHapy>Xun oHa ogeTa TOHKOW, HO TB 7 , N0, KOTOpOu

= NEeXUT CRoii KIETOK, cogepXalnx TYHUUNH. OTO eAUHCTBEHHbLIW Crny4yan
obpasoBaHuMa KneT4yaTkonogobHOro BELLECTBa B X)XMBOTHOM opraHuame. [loa
TYHUKOWN NEXUT KOXKHO-MYCKYIbHbIN MELLOK, COCTOALMN N3 OQHOCITOMHOIO
ANUTENNSA N CPOCLLUNXCHA C HAM NOMNEPEYHbIX Y NPOAOSTbHBIX MYCKYMbHbIX
MELLKOB.
Takke y acumgmn B NIMYMHOYHOW CTaguM eCTb 3a4aToK MO3ra, KOTOpbIv, O4HaKo,
MNOSTHOCTbIO MCYE3AET Y B3POCIIONO XXMBOTHOMO N OCTAETCH NNLb TakK
Ha3blBaeMbIW raHrnunm, cryctok HepeoB. OH CBA3aH C HerpanbHOW XKenes3on
(romonor rmnodunsa No3BOHOYHLIX), OTKPbIBAKOLLENCA B IMOTKY. Takxke, Yy
NMMYMHOK acumanm ectb xopaa. [oatomy npeanonaraeTcsd, YTo nNepsble
XOpAoBble MOTTIN MOABUTLCA U3 HEOTEHUYECKNX JTMYMHOK KaKUX-TO OPEBHUX
acunaun. FaHmmn nMeeT cnocobHOCTb K pereHepaLuu.
Acumagnmn aensoTca repmadpogmTamMmm, HEKOTOPbIE U3 HUX
NPaKTUKYOT CaMOOonNIo40TBOPEHME.
Uepes cneuunanbHOe OTBEPCTME acumMammn BCcacbiBalOT BOAY B cneyuanbHYyo
NonocCTb, rae 13 Boabl punstpyetcsd nuiwa. llocne atoro punerpoBaHHas Boaa
BblENSAETCA Yepes apyroe OTBeEPCTHUE.
HekoTopble n3 pasHOBUAOHOCTEN acumann obnagatroT yHUKanbHOU
0COBEHHOCTLIO: B X KPOBU COAEPXKUTCA BaHaaMn. Acumaum nornoLaroT ero n3
BOAbI.



m 3TO MPEAOK XOPAOBBIX )KUBOTHBIX

WJIN «KUBas epexoaHas popma» oT
becro3BoHOYHBIX K [103BOHOYHBIM?
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©® JlaHueT - WIWPOKUN XUPYPIrUYECKUU HOX C OCTPBIM
KOHLIOM U IBYMS JI€3BUSIMU.
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YKHCTbLIH NECOK






— 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)



® B. belcheri ( 1847) — asuaTcKuii TaHIETHUK

® B. californiense (1893) — KanupOPHUNCKHMI TAHIIETHHUK

® B. capense (1902)

® B. caribaeum (1853) — KapuOCKHii TaHIIETHUK

® B. floridae (1922) — GIOPUACKHI TAHIIETHHUK
PacnpocTtpanéH B MeKCMKaHCKOM 3a/TMBe

® B. lanceolatum (1774) — eBpOMENCKHM 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 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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Kenynok



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
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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)
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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

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.



OpraHbl BblaenNeHuns

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




PasmMHOXeHue

® Pa3zgenpbHOMOJbBIE.
® Hapy)xHoe o1u1o50TBOpeHue.

® [TocerMeHTHO PaCHOJI0XKEHbI MHOTOYMC/IEHHBIE
II0JIOBBIE JKeJie3bl (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

OoO1ue ¢ 06eCcr03BOHOYHBIMHA
YXUBOTHBIMH

OO0ure Npu3HaAKU C XOPJOBBIMU
YKUBOTHBIMH

1. PUIBTPAITMOHHBIN CITOCOO MUTAHUS

2. UneHucToe cTpoeHue MBbIIIII]

3. O0uIMii IaH CTpOeHUs
MUIIEeBaPUTETBHON CHCTEMBI
(ckBO3Has)

4. Oprasbl NUILleBapeHMs, BbIJe/IeHUS
Y Pa3MHO)XEHUS MMOI0OHBI OPraHam
YyepBeu.

5. OTcyrcTBue cepaua. KompaaTslie
YyepBU UMEIOT 3aMKHYTYIO
KPOBEHOCHYIO CUCTEMY.

6. OTHOC/TOMHBIN DITUTE/TUN

Tl CermMeHTaTUBHOE CTpO€HHE TEJIa

1. Xopza — 0CeBOU CKeJIerT.

2. TpyO4aTast HepBHasi CCTeMa.

3. Pacnonoxxenne nieHTpabHOM
HEePBHOU CUCTEMbI Ha CITIMHHOM
CTOpPOHe.

4. PactionoxeHrie OCHOBHBIX OTZAEIOB
KPOBEHOCHOU CHCTEeMbI Ha OPIOIITHOM
cropoHe. KpoBeHOCHas crucTemMa
3aMKHYTOTO THTIA.



