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Tema ypoka. LlapcteBo KMBOTHbIE
Tun Xopgosble
[MoaTun bes34yepenHble
Knacc 'onoBoxopaoBble
3agaym ypoka:

1. PaccmMoTpeTb nponucxoxgeHne XxopaoBbiX
XMBOTHbIX U CUCTEMATUKY TUMNa XOPAOBLIE.

2. W3y4ntb CTpoeHne NpUMUTUBHbLIX XOPOOBbIX
XUBOTHbIX — NaHUETHUKOB (1ab. paborTa)

3. [lokasaTtb, YTO NaHUETHUKU ABMSATCSA
nepexogHon doopmbl Mexay 6€Cno3BOHOYHBLIMU U
NO3BOHOYHbIMW XXNBOTHbLIMMW.



Kak gaBHO nosiBunncb XopaoBblie?

Kembpum (542 —
488 MInH. neT
Ha3ad) — BpeM4
BO3HUKHOBEHUSA
N pacuBeTa
TPMNoomnToB




PeKOHCTPYKLUUA MOPCKOro AHa Ha
MeInKoBoAbe No3aHero kemopus

,&_ S T
& T

30decb npucymcmeyrom MHo204uUcsIeHHbIe mpusiobumsi: napadokcud (1), 6aunuenna (2), coneHonnespa (3), czuonum (4) u
azHocmyc (5). Mopckue nepbsi (6), apxeoyuamsi (7) u nnasy4yue 2panmosiumsi (8) {OukmuoHemsbi) npouexxuearom eody &
nouckax nuwu, a dpesHue 6paxuonodsi (nuHaynenna) (9) u 6unnuHacenna (10) nponyckarom eody Yepe3 C8OU PaKOBUHbI,
ucnonb3ys ux Kak hunbmp




Opposukckumn nepuog (488 — 443 MnH. neT
Has3an)

B opooBuKCKOM nepuoae CyLecTBOBanu npeactaBUTeN NoYTn BCex TMNoB U 60nbLUMHCTBA
KIiacCcoB MOPCKMX BeCrno3BOHOYHbIX. Toraa e nosiBUNucb becyentocTHble pbiboobpasHblie —
nepBble NO3BOHOYHbIE.

PaHHue becyentocmHbie pbibbl, makue, KaKk 3mu acmpacriuchkl, CKopee 8cea0, nnasasnu

Harodobue eoroeacmukos. [lnasHuUkos, 0bbI4HO criyXawux pbibam ceoeobpasHbiMuU
cmaburnuzamopamu 8 8ode, OHU He umesnu. HuxHior Yyacmb myrnosuwa becyesrnroCmHbIx pbib
MoKpbIlearnu psiObl 6y2op4YambIX KOCMHbIX M71aCMUHOK, a 20/108HYI0 3awuwan msxensiu "wum”
- B03MOXXHO, OH criacasl om HaradeHUsl 2u2aHmMCcKUX MOPCKUX CKOpruoHos. Yernrocmedl u 3y6os

Y HUX He 6b1/10, U OHU rnoripocmy eblyepribi8arsiu usiu ebicacbigeasiu 4Hacmuubl riuwu us mosawu
usna.



lNukawunga (nat. Pikaia gracilens) — HebonbLloe
NMPUMUTUBHOE XOpPaA0BOE (?7) )KNBOTHOE.
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. 1A , INED.
OKaMeHenocTb NMUKanm PeKOHCTPYKLMA BHELLHero Buaa
[TnKkanto MOXXHO cYMTaTb APEBHENLLMM MPEeaKoM XOPLAOBbIX XXUBOTHbIX.
Ackonaemble OCTaHKN NMKamm BCTPeYatoTCa B CpeaHEKEMOPUNCKNX
oTrnoXxeHusix so3pactom 530 mMnH net B cnaHuax bépmopxkecc (KaHaga)
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I'IPOI/ICXO)K,EI,EHI/IE XNBOTHbIX




‘Ieprl HHU3IIHNX KHBOTHbLIX

* OTCYTCTBHC I'OJIOBHOI'O MO3TI'4,

* OTCYTCTBHUE HACTOSIINX OPTaHOB
YyBCTB U CEepAla;
* OTCYTCTBHE IAPHBIX KOHEYHOCTEH;

* IPUMHUTHUBHOC CTPOCHHNC OPI'aHOB
BBIJICIICHIMA .




1 1eTp CUMOH I larniac —

PyCcCKuUn buonor
1774 r. — HopHoe mMope
«rnaHueTonogooOHbIN
CITN3EHbY
yepes 60 n.- xopgoBoe
XNBOTHOE

AnekcaHap OHydpureBny
KoBaneBCKUN — YKpanHCKUA
buvonor - pgokasan, yYTo
NaHUETHUKN 3TO ApeBHENULLNE
NO3BOHOYHbIE, MPOMEXYTOYHAs
doopma, OT KOTOPbIX NPOUCXOAAT
BCE NO3BOHOYHbIE XXVUBOTHbIE.




Cucremartumka XxopaoBbiX

Tun XopaooBble

Noaotun b ernHble NoaTnn No3BOHOYHbIE [NoaTUIT™B0NOYHUKN
Knacc rOﬂOBOXOp,D,OBble \Knacc ACUM'DMM
Knacc Kpyrnopotble Hapknacc Pbibbl riagknacc HetsepoHorue

Knacc Xpﬂﬂueable PbIObI Knajc ?GM -IOBC‘),D,HbIe

Knacc KocTHble pbibbl  Knacc I'IpeTlvlu Karor.uwecg
Knacc lNtuubl

Knacc Mnékonutatowme




JTaHUETHWKK - 3TO NPOCTEULLNE XKUBOT
ans

KOTOPbIX XapaKTepHO Hanun4vue:

- Xopabl

- >KabepHbIX LLeNnewn

- HepBHOWU TPYOKM

KOTOPble COXPaHAKTCA HA NPOTAXKEHUV
BCeu Xn3Hu. ['NosTtomy ['onosoxopaoBb

(NaHUETHMKN) — MPUMUTUBHbIE XOPOO0B!
)KUBOTHbIE.



TabopaTtopHasa pabota Ne10

Tema. BHellHee 1 BHYTpeHHeEe CTPOeHUe
NaHUETHUKA.

Llenb : n3y4nTb BHELLHEE N BHYTPEHHEE
CTPOEHMe NaHUETHMKA, AoKa3aTb, YTO
NaHUETHUKN ABNAOTCA MPUMUTUBHBIMU
XOPAOBbIMU XKMBOTHBIMM.

Xop poboThil.



Cpena obutaHus

Pa3smepbl
LiBeT

BHelwHn B1UA
(dpopma)

Hanun4yne opraHoB
OBUXEHUS

[1B1>KeHne






1. 3apwucoBaTb BHELUHUN BUA
NaHueTHUKa

M noanuncaTtb: nepegHun U 3agHnNK
KOHeLl,

Jlamuernuk ma rpyure.

3aocTpéHHoE. [ 1yOnHa

LIOTR AR SUECT M ROV E N L) Ha YHCTLIH NECOK  CMEWaHHbIH FPYHT
B TPYHT 3aBUCHUT OT pazmepa

YaCTHUI] TPYHTA, YTOOBI UCKITIOYUTh BEPOSTHOCTh 3aCOPEHUS )KAOEPHBIX IIIECJICH.

XuByTt Ha rnyouHe ot 10 ao 30 meTpoB.



BHewHn Bnag v pasmepsobl

Teno nonynpo3payHoe, 3a0CTPEHHOoe,
ynnouweHHoe ¢ 60KoB (HanoMMHaeT
XUPYPruyeCKUM MHCTPYMEHT JlaHLeT).

OnuHa ot 1 go 8 cm.



Xopaa CErMeHTUPOBAHHLIE
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3apucoBaTtb U nognucaTtb
BHYTPEHHEE CTPOEHME NaHLUETHMKA




Cxema obLLero nraHa CTPOEHUS
XOPA0BbIX

HepBHas TpyOka xopga

. XBOCT
| -. CNUHHOW cocyn

' ‘| \ KULLUKa

wynanbua | i y
y Hgm=tias GpIoLWwHON cocyn aHanbHoOe oTBepcTHe

XabepHasn wenb



BHyTpeHHee CTpoeHMe naHueTHuKa

BHYyTpeHHUN cKeneT
MbiLubl

OpraHsbl
NULLIEBAPEHMS

OpraHbl BblgeneHus

KpoBeHoOCHas
cuctema

Mo ivaTrarmL L1na



3adaHue 2.

CtpoeHue n (pyHKLMM CUCTEM OPraHoB

OpFaHbI U CUCTEMbI OPraHoB

Ilokpoewvl mena

Xopoa

Mty

Humeeapumeﬂbuaﬂ cucmema

Opzanwl Ovixanus

Kpoeenocnaﬂ cucmema

Hepenaa cucmema

JiIaHUEeTHUKaA.

Oco0eHHOCTH CTPOEHUSA

OnHOCHOMHBIN 3MUAEPMHUC, TOKPBITHIN
CHApyXU CJI0E€M KyTUKYIIbI

[110THBINM YIIPYTHN TSK, COCTOSLIUN U3
CUJIBHO BaKyOJIN3UPOBAHHBIX KIETOK

Myckynarypa CEerMEHTUPOBAHHAs

PoroBoe oTBepcTHE CO IIynalblaMy,
IJI0TKA, KUIIIeYHas TpyOKa, aHaJIbHOE
OTBEpCTHE

['moTka npoboaeHa xabepHbIMU
HIETSIMU, Yepe3 KOTOPYIO MPOXOAUT BOJA
U3 TJIOTKU B HAPY)KHYIO CPELy.
3aMKHYTas cuCTeMa, KpOBb OeclLIBETHaA,
cep/illa HeT, CIUHHAs U OpIoIIHAs
aopThl, MEJIKHE KPOBEHOCHBIE COCYbI
Hepsnas TpyOka ¢ HEOOIBIITUM
MIEPEeTHUM YTOJIICHUEM,
CTICIIMATN3UPOBAHHBIC HEPBHBIC KIIETKH,

DYHKUUHA

3amurHas

BHyTpeHHUM CKeleT, 3aiuTHas
O0ecreunBaroT IBMKECHUAE
OOGecrnieunBaeT 3axBaT U IIepeBapUBaHKE
TTULIHA

OO0ecreunBarOT AbIXaHHE U Ta3000MEH

TpancniopTHas

KoopauHaiius u peryssius mporeccoB
YKU3HENEITEILHOCTH



BbiBoA.
1. JIaHUETHUK OTHOCUTCA K TUMY.......... , MOTOMY
¥ o

2. JIaHUETHUK OTHOCUTCA K MPUMUTUBHbLIM
XOPOOBbLIM, MOTOMY UTO.....ceviviiiiiiiieeeerennnnnnnnnnn.

3. C 6ecno3BOHOYHbIMU NaHUETHUKA OObeanHSAOT
TAKUE MPUBHAKU......evveeeeeeinnnnnnns. . 9TO
CBUAOETENTBCTBYET O...vvvvieeeeeiieeeeeeannnns.

4. C BbICLULMMU XOPAOBbIMU NaHLETHMKA

00bEeAMHAIOT TakMe NPU3HAaKKU Kak............. , 9TO
CBUOETENbCTBYET O TOM UTO.....ceeeeeeeeeeeeeeee :
NO3TOMY NaHUETHUKU ABNAKOTCA ....... doopmou

Mexay......... "n ......... XNBOTHbIMMW.



