14. KoHcrexm Jiexuiii

3MICTOBUI MOJY.Jb 1. TOJJOBOXOPJIOBI TA IOKPUBHUKHA

(Ha3Ba)

Tema nekmiyinoro 3auarta 1. Beryn 1o aucimmnial « 30051071 XOPIOBUXY .
3arajgpbHa XapakTEPUCTUKA XOPJIOBUX.

[Ipenmer 1 MeToAM BHBUYEHHS 300JI0Tii XOpIOBUX. BH3HaueHHs NOHATTA
“xpebeTHI TBapWUHHM , iX 3HA4YEHHS Y MPHUPOJAI Ta HAPOAHOMY TOCHOIAPCTBI.
[ToxomxeHHST XOpIOBUX.

3aranbHa XapakTepucThka Tumy xopaoBux. llomin Ha miatunu. Pomb
nocaikens O.0. KoBaneBChKOTo B yCTaHOBIICHH] TUTIIB TBapuH. CHcTeMaTHKa TUITY
xopaoBux TBapuH. [linTun Ge3uepenHux, Kjiac rojloBOXOPJAOBUX ab0 JIAHUETHHKIB;
HIATUIT JTMYMHKOBUX, KJIACH aclMJI{, calbll Ta aneHJUKYJApid; MIATHII XOPJOBHUX
abo yepenHux, KJlacu KpyrjiopoTUX, XPsIIOBUX pUO, KICTKOBUX pUO, 36MHOBOJHUX,
IIJIa3YHIB, IITAaXiB Ta CCABIIIB.

XapakTepHUMHU OCOOJIMBOCTSIMU XOPAOBHUX € HAsIBHICTh Y JOPOCIOMY CTaHi abo
Mi7] 9ac 3apOJIKOBOTO PO3BUTKY TAKUX YTBOPEHB:

1. Po3BHHEHMII OCHOBUH CKEJET MPEACTABICHO XOpJ0i0, abo XpeOeTHUM
CTOBIIOM.

2. llenTtpanpbHa HEpBOBAa CHCTEMa IIPEACTABICHA HEPBOBOIO TPYOKOIO
€KTOACPMAJILHOTO MOXO/HKEHHS 3 BHYTPIIIHHOK MOPOKHUHOIO - HeBpolleneM. Bona
po3TanioBaHa Ha CIIMHHOMY OOII1 TijIa HaJl XOPJI00.

3. TlepenHiif BiIIT KHUIIKOBOI TPYOKH (TJI0TKA) MPOHMU3AHUN 350pOBUMHU
niiimHaMu. BOHM BUKOHYIOTH (YHKIIIO JUXAHHS HIDKUYAX XOPJOBUX 1 HIDKYUX
XpeOeTHUX Ta eMOPIOHIB BUIIIUX XPEOSTHUX TBAPHUH.

4. KpoBOHOCHA cHcTeMa 3aiiMae BEHTpalbHEe (UEpEeBHE) MOJIOKEHHS.

KpiM 1ux, cmiibHUX O3HAK, XOpJIOBI MalTh O3HAKU, SIKI BJIACTHBI IHIIUM
THTIaM TBApHH:

- BTOPUHHHUIA POTOBHI OTBIp (XapakTepHUH ISl TOJKOUIKIPUX, MOTOHO(OP
Ta NIETUHKOIIEJICTTHHX );

- OuTatepalibHa cUMETPist (TTPOSIBISETHCS B Oaratbox 0e3xpe0eTHUX);

- BTOPMHHA TIOpO’)KHMHA - LEJOM (3yCTpidyaeTbcs B  TOJIKOLIKIPHX,
HIEJIETTHOPOTUX, MOJIOCKIB, WICHUCTOHOTUX Ta KIJTbYaCTHX YEPB’IKIB).

- TIOCETMEHTHE METaMEpHE pO3TalllyBaHHS TOJIOBHUX CHUCTEM OpTraHiB.
30BHIITHS CETMEHTAITiS BIACYTHS.

bexpebeHTi 1 XOpIOBI TBAapMHU MAaIOTh B3AEMOMIPOTHUIICKHE PO3MIIIICHHS
BHYTPIIIIHIX OpTaHiB

CUCTEMATHKA XOPJOBUX

XopnoBi TBapuWHU TMOUIMPEHI MO BCIM 3eMHIA KyJi, BOHM HacCeNsIOTh yCi
eKoJIoT1uHi chepu. Tum Xop0BUX MOAUISIETHCS HA 4 TITUIIN:

Tun Xopaosi — Chordata

[Migtun 1. bezuepenni — Acrania



Knac I'onoBoxopaosi — Cephalochordata

[MigTun 2. [Moxpusuuku (JInmanakoxopaosi) — Tunicata, seu Urochordata
Krnac Acuunii — Ascidiae

Knac Canbnm — Salpae

Knac Anennukynspii — Appendiculariae

[MigTum 3. Xpebetni, ado Uepenni — Vertebrata, seu Craniota
Bimnin besmenenni — Agnatha

Knac Kpyrmopoti — Cyclostomata

Bimnin menermnopoti — Gnathostomata

[TepBurHOBOAHI — ANamnia

Hanknac Pubu — Pisces

Knac Xpsimosi puodu — Chondrichthyes

Knac Koctucri pubu — Osteichthyes

Hanxmnac YerBeponori — Tetrapoda (Quadrupeda)

Knac 3emuoBoaui — Amphibia

[TepBuHHOHA3eMHI — Amniota

Knac ITnazynu — Reptilia

Knac I[taxu — Aves

Knac CcaBui — Mammalia (Theria)

Tema JeKIIMHOI0 3aHATTHA 2. XaPAKTePUCTHKA MIITHNY 0e3YepenHux Ta
KJIACY roJIOBOXOPAOBUX TBAPHUH

[IporpecuBHl Ta NOPUMITHBHI O3HAKM 0€3XpeOETHHX Ha  XOPJIOBHUX.
CnopiaHeHicTh 0e3XxpedeTHUX 1 XOpJOBUX TBApUH, €AHICTh TBAPUHHOTO CBITY. Kiac
rOJIOBOXOPJIOBUX — POJOHAYAJBbHUK THUIy XOpPJIOBUX. IcTOpis  BIAKPUTTS,
JOCIIIKEHHS Ta CUCTEMATUKU JIAHI[ETHUKIB.

dopma TIIa Ta TOKPUBHU JaHIleTHHKA. Miomepu Ta wmiocentu. bynosa
JIAHIIETHUKA Ta MOMEPEYHOMY Ta MO3J0BXKHbOMY mepepizax. OcoOMMBOCTI JUXAHHS
Ta JKUBJICHHS JIAHIIETHUKIB. bygoBa engoctuiiss. KpoBoHOCHA cucTeMa JIaHIIETHUKA.
Opranu BuIiIeHHS JIaHIeTHWKA. bymoBa  conenouutiB.HepBoBa  cuctema
nannetrHuka. CrareBa cuCTeMa JIaHIIETHHUKA.

PosmHOXeHHs — naHIeTHUKA. EMOpioHanbHUIT  PO3BUTOK  JIAHIICTHHUKA.
dopMyBaHHA 3apOJKOBUX MilIKIB. ByoBa comirta.

OcCHOBHI poAWMHU — OpPaHXIOCTOMOBHUX, EMITOHIXTOBUX Ta aM(iOKCHUIOBHUX.
Ponb y BogHuX 0101I€HO3aX, TEOPETUYHE 3HAUEHHS Ta MPAKTUYHE BUKOPUCTAHHS.

JlaHneTHMK — HamiBIpPO30pa MOpPCbKAa TBapuHA JIOBXKHUHOIO JO0 8§ CM.
3ycTpivaeThCsl HAYACTIIIE HA MIIAHUX AUSTHKAaX JHa, Ha rimbOuHax Ao 30 M, Jie BiH
3apUBAETHCS B IPYHT 1 BUCTABJISIE HA30BHI JIMIIE MEPEAHIO YacTUHY Tu1a. CBOIO Ha3BY
JAHIETHUK OJIEP’KaB 3a 0COOIMBY (POPMY XBOCTOBOTO BIJILTY, CXOKOTO Ha JIAHIIET.
Tino ctucayre 3 OOKiB. B340BX CHUHU TATHETHCS HEBENTWKA 3rOpTKAa — CIIMHHHM
MJaBelb, ska oOpamiisie XBOCTOBUW BIJJII TiNA, YTBOPIOIOYH JIAHIICTOIOMIOHMIA
XBOCTOBHM TIaBenb. Ha mepemHpoMy KIiHIII TuTa, HAa HWKHIA HOro 4YacTHHI,
PO3TaIIOBYETLCS MEpEapOoTOBa Jikika, mo Hece 10-20 map mrymanenb, Ha JHI SIKOT
3HaXOJUTHCS POTOBHUM OTBIp.



Ulxipui noxpuseu NaHLUETHUKA, SK 1 y BCIX XOPAOBUX, CKIAJAIOTHCS 13 JBOX
mapiB: emiepManabHOTO (30BHINIHBOIO) 1 KOpiymy (BHYTpimiHbOTO). Emimepmic
OJIHOIIAPOBHUIA, 30BHI MOKPUTUN TOHKUM IIAPOM KYTHKYJIHU, YTBOPEHO! BUIIJICHHIMU
emiiepMalIbHUX 3aJI03, 10 ¥ OXOPOHsE HLKHY IIKIPy BiA YHIKOJKeHb. Kopiym
IPE/ICTaBIICHU TOHKUM IIapOM JIParjiucTol CHOJYYHOI TKaHUHU. XopOda BUKOHYE
(YHKIIII0 OCBOBOTO CKEJIETY, MPOXOJAUTh BiJI MEPEIHBOTO O 33JHBOTO KIHIII TiJIa M
HA3MBAETHCS B JIAHIIETHUKA HOTOXOpA. Myckyramypa TpejcTaBieHa M'SI30BUMHU
CETMEHTaMH — MIOMEpaMH, PO3JAUICHUMH CHOJYYHUMH TEPErOpOJKAMH  —
MiOCEITaMHU.

Llenmpanvna Hepsosa cucmema TPEICTaBICHAa TOBCTOCTIHHOIO HEPBOBOIO
TpYOKOIO, 1[0 JIEKUTh HAJl XOPJO0I0, MPUUOMY MEpeAHiil ii KiHelb He JOXOIUTh J0
KiHI Xopau (3Bimcu HaszBa kiacy «l omoBoxopaoBi»). Opeanu uyymms TIPOCTI:
CBITJIOUYTJIHMBI YTBOPU MPEICTABICHI HEBEIMKOIO HEMAPHOIO MIrMEHTHOIO TUIIMOIO B
TOJIOBHOMY B1JIJIJII HEPBOBOI TpyOKu U Biukamu ['ecce, po3TalioBaHUMH MO Kpasx
HEBPOIIEJISI Y3/I0BXK yCi€l HEpBOBOI TPYOKH; MEXaHIUHI MOAPAa3HEHHS CIPUMMAIOTHCS
HEPBOBMMH 3aKIHYCHHSIMU B MTOBEPXHEBOMY IIapi MIKIpU W POTOBUMHU LTYTATBIISIMH,
TYT K€ PO3TaIIOBaHI i XEMOPELENTOpH, 0 CIPUIMaIOTh XIMIYHI TIojipa3HeHHs. Ha
nepeHbOMY KiHIII TiJIa € HIoXoBa siMka Kenikepa, 1110 npecTaBisie opraH HIOXY.

Kuenenus ma ouxanna. XuBneHHsa macuBHe. POTOBHIT OTBip pO3TAIIOBYETHCS
Ha JH1, OTOYEHOI HIyMajbIIMU, MEepeApOTOBOi Jilku. [JI0TKa Benuka 1 MpOHU3aHa
YUCJIEHHUMH 340poBuMHM TiumHamMu (Onm3bko 100), sKki  BIAKPUBAIOTHCS B
HABKOJIO3sI0POBY MOPOXKHUHY, 10 MA€ OTBIP — arplonop. 310poBi MIJIUHU BIIAUICHI
OJIHAa B1J OAHOI TOHKHUMH MIX3S0pOBHMH TMEPErOpOJKaMH, fKi BKPUTI BlYaCTHUM
emitenieM. PyxoM mrymajiers CTBOPIOETHCS TMOTIK BOJM, SIKAW 13 TJIOTKH HAJIXOJUTH
yepe3 3510pOoBl MIIJIMHU B HABKOJIO30POBY MOPOKHUHY M Yepe3 aTplonop y 30BHIIIHE
cepenoBuiie. Ha nHI TJIIOTKM TSATHETHCA KOJOOOK, BUCTENIEHUH 3aJ03UCTUMHU M
MUTOTJIMBUMH KJITHUHAMU — EHAOCTUJb, (YHKIIS SKOTO TMOJISITa€ B TOMY, I00
0OBOJIIKATH BUIIJICHUM CIIM30M Xap4OBl YaCTOYKH, K1 HAAXOAATH B TJIOTKY 3 BOJIOIO;
W COpsSMOBYBAaTH XapyoBlI Macu B KHUIIEUYHHUK. Pi3KO 3BykeHa Ha 3aJlHBOMY KiHIII
TJIOTKA TEPEeXOIUTh y KOpPOTKY Kuiky. Kuika mpsma, HE MiIpO3AUIIETbCS Ha
By, Big depeBHOro OOKYy NUIYHKA 1JI¢ CIIMHA TIEYIHKOBUH BHPICT, SKHUMA
TOMOJIOTIYHUN TeYiHIll XpeOeTHUX TBAapUH, ¥ TOYMHAETHCS O€3MOoCepeHhO 32
riotkoro. IleperpaBiroBaHHs TKi BIIOYBA€ThCS SK Yy TMOPOXHUHI TMEYIHOYHOTO
BHUPOCTY, TaK 1 MO BCii JOBXHHI KUIIEYHHKY. HeneperpaBieHi pemTku BUBOAATHCA
yepe3 aHaJIbHUI OTBIp.

Kposonocna cucmema naHIeTHUKA 3aMKHEHA W TIPEJICTaBJICHA PSAAOM CYAVH,
mo HecyTh 0e30apBHY KpoB. Cepile BIJICYTHE, TIOTIK KpPOBI CTBOPIOETHCS
MyJIbCYIOUOI0 YEPEBHOIO a0PTOI0 M MPUHOCAYUMHU 3sIOpOBUMM apTepisiMu  —
«310poBuUMH cepisiMuy». Koo kpoBooOiry ogHe. Budinvbua cucmema NpeacTaBicHa
yucieHanMu (10 100 map) HeppumisiMu, 1O PO3TANIOBYIOTHCS B 00JACTI TIOTKH.
Penpooykmuena cucmema, po3muodcenHs U po3eumok.  JlaHUETHUKHU
po3aiunbHOCTaTeBl. CtaTeBi roHaau (OMU3BKO 25 map) SBISIOTH COOOK0 METaMEpHO
pO3TaIioBadi OKpYyTJIi 3MyTTS Ha CTIHIN TUIA, TOB'SI3aHl 3 aTplajJbHOK MOPOKHUHOIO.
BuBigHi crareBi mpoToku B Oe3uepenHux BiAcyTHI. [{o3piii cTaTeBi MPOIYKTH Yepes
PO3PUB CTIHKW TOHAM MOTPATUISIOTH Y HABKOJI03510pOBY MOPOKHHUHY, a MOTIM 4epe3



aTpionop — Ha3oBHI. JIMuMHKKM OJU3BKO TPHOX MICAIIB JKUBYTH Y BO/II,
MepPEMIIIYIOUHUCh 3a JOMOMOTOI KOJIMBaHb BOPCHHOK €MifepMicy, a Mi3Hille — 3a
JIOTIOMOTOI0 PyXiB XBOCTa. JIMumHKa akTUBHO XapuyeTbes. [1oTiM omyckaeThest Ha
aHO. Y pe3ynbTati Metamopdo3y HaBKOJO poTa (OpMyeThCs MEepeapoTOBa JikKa 3
«BIHOYKOM» IIIymajiens 1 Bci aediHiTuBHI opranu. CrarteBa 3pulicTh HAacTae Ha 2-3
POITl KHUTTH.

Tema JEKIIWHOrO 3aHATTA 3. XaAPAKTePHUCTHUKA MATHNY HOKPUBHHUKIB.
Oco0JuBOCTI Opravizamii KJaaciB acCHWIii, CAIBI | ANCHIUKYJIAPIi

Mopdomoriuao perpecuBHa €BOJIIOIIS — CIPOIIEHHS BHACIIIOK MAaCHBHOTO Ta
cUASIOro croco0y KuTTsa. [lopiBHsUIBHA XapaKTepHUCTHKA TOJIOBOXOPAOBHUX Ta
000pOHHUKIB. XapaKTepuUCTHKa Kiiacy aciuaiii. @opma Tijia Ta TOKPUBHU acIUIiN.

PoToBuii Ta kmoakanbHuid cudonu. bynosa rmoTku Ta eHaocTiio. OcoOIMBOCTI
JUXaHHS Ta XUBJEHHs acuuaii. KpoBoHocHa cuctema aciuaiil. HepBoBa cuctema
acuuaii. Opranyd BUAUICHHS TOKPUBHUKIB. Po3MHOKeHHs acumaiii. EMOpioHanbHMiA
po3BuToK acuuaiii. IlopiBHsSHHA OyI0BM JIMYMHOK Ta JOPOCIMX acCHUIid Ta
JAHIETHUKA..

Kinacudikaris odomonnukiB. Kimacu: acuuaiii caiabll Ta aneHauKyspii. Ponb y
BOJHUX 010II€HO3aX, TEOPETUYHE 3HAYCHHS Ta MPAKTUYHE BUKOpUCTAHHS. TyHIKATH:
KapJIMKU Ta TIraHTH.

[Mintum  O6ononkoBi  (Tunicata) €  xapaKTepU3YEThCS  CHPOIICHOIO
OopraHizaii€lo 1 €  OOKOBOI, TYIIKOBOIO €BOJIIOIIMHOIO TIJIKOK XOPAOBUX.
3araqbHUMHU pUCaMU OpraHizauii mATUILY €:

- HasIBHICTh OCOOJIMBOI 30BHIIIHBOI 0OOJIOHKHU — TYHIKHU;

- TYHIKA 32 XIMIYHUM CKJIaJIOM Harajaye poCIMHHY KJIITKOBUHY;

- PETrPECUBHUN TUII PO3BUTKY;

- HASIBHICTh XOP/IU 1 HEPBOBOI TPYOKHM Ha JIMUUHKOBIN CTail pO3BUTKY;

- HE3aMKHEHa JJaKkyHapHa KPOBOHOCHA CUCTEMA;

- MasITHUKOTIOIOHUH THIT KPOBOOOITY;

- HAsSIBHICTh OCOOJIMBOI MOPOKHUHU — aTPI1aJIbHOT;

- BIJICYTHICTh CHEIllajIbHUX MU(EepeHIiiioBaHUX OpraHiB BUJIIJICHHS.

Knacudikaris TyHikar

[TigTim O6omonkoBi (IToxkpuBHuKkHM)-Tunicata

Knac Acuunii - Ascidiae

Psn IMoomuHoki Acmunii - Monascidiae: Acuuzaisi CepeIHbO36MHOMOPCHKA
Ascidia Mentula, Xammominris, Knasenina, L{iona, ['acrepoaciiis;

Psn Cxmamgni, A6o Kononianeni Actuaii - Synascidiae: borpinyc, Iluko3oa,
Capxobotpinyc;

Psan BoruerinkoBi, A6o Ilipocomu - Pyrosomata: Ilipocoma 3Buuaiina,
[Tipocoma I'irantceka, A6o IlipocTpema.

Knac Anennukyispii - Appendiculariae

Psan Anenaukynspii - Appendiculariiformes: Anenmukymspis, Ofikorespa,
Dautis.

Knac Canenum - Salpae



Psn 3Buyaitni Canenu - Desmomyaria: 3suuaiina Canbna, Tertuc;
Psn ixkeunnku, A6o Jomiomiau - Cyclomyaria: [{i>kedHuk.

XapakTepuCTHKA NOKPUBHUKIB HA MPUKJIAAI acHMAIL

Actunis — Ascidia mentula gonna TBapuHa, sika Bele CHUASYMNA 00pa3 KHUTTA.
[TpukpimiseTses 10 cyOCcTpaTy OCHOBOIO TiJIa — MiA0IIBOIO (puc. 10).

3o6Hiwna 6yoosa. Acuuis Ma€ CBOEPILAHMNA 3aXMCHUNA MAHIMP — TYHIKY,
XapaKTEepHUA JIWIIE I MIATANY TMOKpUBHUKIB. TyHIKAa BUHUKIA Yy 3B'S3KYy 3
MEPEXO0JIOM JI0 CUASMYOTO CrocoOy *KUTTs. BoHa mMae BepxHiil map — TOHKY, TBEPILY
KyTHKYJIy Ta HWKHIM — IUTbHY (PiOpO3HY CITKY, CKJIaAeHy 3 KIITHHKOMOI10HOT
PEYOBHHM - TYHIIIMHA Ta KUCIUX MYKO ToiricaxapuaiB (puc. 11).

[Tig TyHIKOIO 3HAXOIUTHCS Apyra 000JIOHKa — MaHTisl, yTBOPEHA OJHOIIAPOBUM
emitenieM. CkeneTHUX YTBOpIB aciuiis He Mae. Pyxu aciumiii oomexeni. [lpu
NOJIpa3HEHH]1 TUIO TBapUHU CTUCKYETHCS, BOJA 3 CHJIOIO BHIUTOBXYEThCS 3 000X
cu(oHiB.

Opeanu mpaenenns. OpraHu TpaBJCHHS MPEACTaBICHI POTOBUM CH(OHOM,
POTOM, OTOYEHUM IIYTATIBISIMU, MIIITKOMOA1I0HOIO III0TKOI0, KOPOTKUM CTPaBOXOJIOM,
[IUTYHKOM, KHUIIKOI, SiKa POOUTH TMOJIBIMHY NETNIIO 1 BIJIKPUBAETHCS AHAIBHUM
OTBOPOM Yy TMOPOKHUHY KJIOaKaJbHOTO cH(poOHA. ATpiasibHa MOPOKHUHA BHUCTEJICHA
EKTOIEPMOIO 1 CKIAJa€Tbcsd 3 JBOX YaCcTHUH, SKI 3pPOCTAIOThCS 3 MAHTIEI0 Ha
yepeBHOMY 00111 TiJ1a. ATpiajibHa MOPOKHUHA 3aJISTa€ 3 KOKHOTO OOKY M1k TJIOTKOIO
1 30BHIITHBOIO CTIHKOIO T1JIa, YACTHUHA 11 YTBOPIOE KII0AKY.

Opeanamu Ouxauus € 3sI0pOB1 OTBOPU - CTUTMHU, LIO BIJKPUBAIOTHCS B
aTpiagbHy, a00 HaABKOJO3s0pOBY, MOPOKHUHY. ATpiajibHa MOPOKHWHA BUCTEJICHA
EKTOIEPMOIO 1 CKIAJaeTbCcsd 3 JBOX YaCTHH, $KI 3pOCTAIOThCS 3 MAaHTIEIO Ha
yepeBHOMY OoIll Tima. ATpiajJibHa MOPOXHWHA HasiBHA 3 KOXKHOTO OOKY Tija MiX
TJIOTKOIO 1 30BHINIHBOIO CTIHKOIO Tijla, YaCTHHA 1i yTBOPIOE KIIOAKY.

Kposonocna cucmema acumnivi nezamkueHna. Kpos 6e30apBHa. 3aMicTh 3amiza
BOHa MICTUTh BaHaAiil. OIHOKaMepHE ceple € PO3IIMPEHHSIM YEpPEBHOI CYIUHH.
BoHo po3ramoBane mopyd 31 NUIYHKOM Yy TMepuKapiianbHi cymii. Bim cepus
BIJIXOJIUTH IIUPOKA 3510pOBa CYJIMHA, KA PO3TATY>KYETHCS Ha IPIOHIIII, IO UIYTH 10
cturM (y mIOTIH). Big iHIIOTO, MPOTUIIEKHOTO OOKY cepls BiAXOAWUTh KHIIIKOBA
CyJIMHA, pO3rajy>K€HHs $KOi BeIyThb J0 BHYTpiWHIX opradiB. LI cynuHu
BIIKpUBAIOTHCSI B MOPOXXKHUHU Tina. I[lymbcanist cepusi 3yMOBIIOE PyX KpPOBI TO y
BEPXHIO (10 TJIOTKK), TO B HUXHIO (IO BHYTPIIIHIX OpraHiB) YacCTUHY Tija, TOOTO
OIHI W TI caMl CyIMHHM BHKOHYIOTH pOJb apTepid 1 BeH. Hampsim pyxy Kposi
3MIHIOETHCA KOXHI 2-10 XB.

Hepeosa cucmema nopocinux acuuaiii mae mpocty OyJoBYy 1 MpelcTaBieHa
TaHTJIISIMU, 10 PO3TAIIOBYIOTHCS MK CU(OHAMH.

Opeanié yymmis, 3a BUHSATKOM IIyHaJellb, 110 BUKOHYIOTh (DYHKIIIFO OpraHiB
JIOTUKY, HEMAE.

Bmopunna nopooicnuna mina (1emoM) B acIUAid  poO3BHHEHaA clabo 1
CKIIQJIA€EThCS 3 TOPOKHUHM HABKOJIOCEPIEBOI CyMKH (TIepUKapiisi) Ta JABOX
MOPOKHUH eMiKapAiaTbHUX TPYOOK.



Opaanu eudinenns. CrielianbHUX OPTaHiB BUAINEHHS B acliuiil HeMae. Ix ponb
BUKOHYIOTh YHCJIEHHI MIXYpIli, PO3MIIIIEH] MO CTIHKaX MaHTIi.

Opeanu po3mHoxcenHs. Y Cl TOKPUBHUKHU — TepMapOAUTH, ajie 3aIUTiIHCHHS Y
HUX TiepexpecHe. [lopyd 31 NUTyHKOM aciuaii po3MillleHi TOHAJM, MPOTOKH SKHUX
BIJIKPUBAIOTHCS B MOPOXXKHUHY KJIOaKadbHOTO cudoHa. YomoBivi Ta >KiHOYI CTaTeBi
3aJI03H J03PiBaIOTh y Pi3HUM Yac, TOOTO OJIHA 1 Ta K caMa 0coOMHA (PYHKITIOHYE TO K
camerlb, TO SK caMKa. 3allTiHCHI SIS dYepe3 KIOaKadbHUH CH(POH BHHOCSATHCS
HA30BHI.

Poszeumox i 6yooea nuyunkuy. 3amaiiHeHa KIiTHHA, 3a gociimkeHHsmu O. O.
KoBasieBchbKOTO, 3a3Ha€ TOBHOTO 1 MaiKe PIBHOMIPHOTO IpOOJEHHS. YTBOpPEHA
NTMYMHKA, 32 (QOPMOIO Tifa CXO0ka HAa MyroBONOK. 1i goxkwuHa 0,5 MM. IleBHmii
MIPOMDKOK 4acy BOHa BeAE PYXJHMBHUH CHOCIO KHUTTA, a MOTIM ocigae Ha aHo. [licusa
MeTtaMopdo3y OCiZIa€ Ha THO 1 IEPETBOPIOETHCS HA TOPOCTy hopmy.

3micToBuid MoayJab 2. Kpyrijoporti Ta puou

Tema JeKIIWHHOr0 3aHATTA 4. XaApaKTEePUCTHKA NUITHNY XpeOeTHHUX ado
YyepenHux

bionoriunuit mporpec. JudepeHiiaiiss HEPBOBOI CHUCTEMH, YEPEITHO-MO3KOBI
HEpBU. Y CKJIaJHEHHS OChOBOI'O CKEJeTa, MOsiBa uepena, KiHI[IBOK Ta iX MOsCIB, 1HIII
apomopdosu. Cucrematuka. [loxomxeHHs XpeOETHUX.

Jlo 1mporo mATUIY HajeXaTh BHCOKOOPraHI30BaHI XOpAOBI TBapUHMU.
Biapi3HAIOTBCS aKTUBHICTIO JKHMBJIGHHS, [0 CYHNPOBOJKYETHCS TMOCHIJIECHHSAM
PYXJIMBOCTI i mepeOy/loBOI0 BCiX OpraHiB pyxy. XopAa HOCTYHNOBO 3aMILIy€ThCS
XpeOTOM, PO3BUBAETHCS YEpeIl, /1€ 3T0JIOM BUHUKAIOTH IIENEnH. Y JCSKUX HaJIKIIaciB
3'SIBJISIOTHCS MapHI KiHIIBKYA. PiBeHb MeTa00113My 3HAYHO M1BUILYETHCS 32 PAXYHOK
iHTeHcu(DiKaIii TPOILECIB JKUBJICHHS, TPaBJICHHS, JUXaHHSA, KpPOBOOOITY Ta
BUJIIJICHHS. 3HAYHO YCKJIQJAHIOIOTHCS OyaoBa Ta (YHKIIOHYBAaHHSA IIEHTPAJIbHOI
HEPBOBOI CHUCTEMH, OpraHUW YYTTA Ta TOPMOHANbHA PETYJAIif. 3aBISKH I[bOMY
YIOCKOHAIIIOETHCSI TIOBEAIHKA TBApUH Ta TOMYJSIIAHA CTPYKTypa. 3pOCTae piBEHb
KUTTENSUIBHOCTI, YCKIQJHIOETHCS amapaT PO3MHOXKEHHS Ta MOCHIIIOEThCS TypOOTa
po MOTOMCTBO. Bce 116 00yMOBIIIO MOMUPEHHST XPEOSTHUX O BCiM 3€MHIN KyJIi, Yy
BCIX €KocHucTeMax. XpeOeTHI HapaXxoBYIOTh OJU3bKO 42 THC. BU/IIB TBAPHH.

3aranbHUMH 03HAKAMU XPEOCTHHX €:

- LIEHTpaJibHA HEPBOBA CUCTEMa BHUCTYTA€E 3HAYHO BIEPE MOPIBHIHO 3 XOPAOI0;
HABKOJIO XOP/H XPSAIIOBHI a00 KICTKOBHI CKEJIET;

CKeJeT MPeICTaBICHUIH XpeOTOBUM CTOBIIOM;
XpebeT Mae Me30/IepMalibHE MOXOKEHHS;
- LEHTpaJibHAa HEPBOBA CHUCTEMA IIPE/ICTABIICHA FOJIOBHUM Ta CHUHHUM MO3KOM;
- HAaBKOJIO TOJIOBHOTO MO3KY € 3aXMCHa KOpoOKa — yeper;
- 3aMKHEHa KPOBOHOCHA CHUCTEMA, 3aBXK/IU € CEpIIE;
- OpraHu JAUXaHHS: 350pa y BOAHUX (HOPM, JIETEH] Y CYXOIyTHHX;
- OpraHd BUIUICHHS — HUPKU;
- CaMOCTIiiHI AuQepeHIiiiioBaHi OpraHu 4yTTs.



XpeOeTHi € HaWOUIbII PI3HOMAHITHOIO TPYMOI0 BHIMUX TBAapHH 13 PI3HUM
piBHeM opranizanii. [ligTun Bkitouae 2 po3aiiu, 4 Haakiacu, 11 kiacis.

IMigTun XPEBETHI - VERTEBRATA, a6o UEPEITHI — CRANIATA

1. Po3min BE3IIEJIEIIHI — AGNATHA, a6o EHTOBPAHXIATU
ENTOBRANCHIATA

Hanxmnac KPYTJIOPOTI — CYCLOSTOMES

Kaac KPYTJIOPOTI - CYCLOSTOMATA

2. Pozgin HIEJIEITHOPOTI (GNATHOSTOMATA), abo EKTOBPAHXIATU
(ECTOBRANCHIATA)

Hanxmnac PUBU — PISCES

Knac XPSIIIOBI PUBU — CHONDRICHTHYES

Knac KICTKOBI PUBU — OSTEICHTHYES

Hanxnac YETBEPOHOI'T - TETRAPODA, QUADRUPEDA

Kmnac 3EMHOBO/IHI - AMPHIBIA

Knac INTABYHU — REPTILIA

Knac IITAXHU — AVES

Kmac CCABLII - MAMMALIA

Tema JEKIHWHOr0 3aHATTA 5. XaApaKTePHUCTHKA 0e3IMeJemMHUX Ta KJAcCy
KPVIJOPOTHX.

Poznin Ge3menennux. Knac KpyriiopoTux — HalOUIbII MPUMITUBHI XpeOETHI.
OcobmuBocTi OyIOBM HEpPBOBOI cHUCTeMH, ueperna. ONOpHO-pyXOBUM —amapart,
MlOXOpI[aJ'IBHI/II/I KOMILITEKC Ta 1HIN cucTeMu opraHiB. PO3MHOMEHHS 1 PO3BUTOK,
JTMYUHKE MiHOT “TlicKopHiikn”. XapaKTepHUCTHKA PAIiB MiHOT i MiKCHH. IX TIpakTH4He
3HAYCHHSI.

Binnin be3menenni mae me Ha3By EHTOOpanxiaTH, OCKUIBKH 3510pa (310poBi
MIIIIKK ) X TBAPUH BUCTEJICHI CKJIQIYacTO0 €HTOIepMOt0. BiH 00’ €1Hy€ BUKOTTHUX 1
Cy4yaCHUX XpEOETHHX, Yy SIKHUX XOpJla MPOTATOM YChOTO >KUTTS BUKOHYE (DYHKIIIIO
OCHOBHOT'O OIIOPHOTO CTEpKHA Tuta. Jlo BiAALTy HAJIEXKUTh Cy4YacHUM KJac
kpyriopotux (Cyclostomata).

Kpyropoti - 1ie HaiicrapoiaBHiln i HAUIIPUMITUBHIII TBAPUHU 3 XpeOeTHuX. Jls
HUX XapaKTepHI TaKi 03HAKW OpraHi3arlii:

- IIKIpa HE Ma€ 30BHIIIHBOTO CKEJIETa, Y Hiil € 0arato OJHOKIITMHHUX 3aJI03, SIKI
BHJILJISTIOTH CJIH3;

- TUIO MOJIOBXKEHE, 3MIEMOAIOHOT (POpMI;

POTOBHI OTBIP OKPYTJIHIA;

CKeJIeT XPSIIOBHH, XOp/a HassBHA K Y JINYMHOK, TaK 1 Y JOPOCIIMX TBAPHH;
3yOM PO3TalliOBaHi Ha EPEAPOTOBIH JIHILI, XPAIIOBUX TUIACTUHKAX 1 HA SI3UILL;
OpraHy JIUXaHHS - 5-16 3510pOBUX MIIIIKIB.

CHUCTEMATHKA KIJIACY
Knac Kpyrnopotux Brimodae 2 miaksacy, 2 psau 1 6 ponus. Bigomo nonas 50 BuiB.
Knac KPYTJIOPOTI - CYCLOSTOMATA
[Tinkmac MIHOI'U - PETROMYZONES



Psn MIHOT'OITOAIBHI - PETROMY ZONIFORMES
Pognaa MIHOI'OBI - PETROMYZONIDAE
ITinxnac MIKCIHUA - MIXINI
Psn MIKCUHOITOIIBHI - MIXINIFORMES
Pomuna MICIHOBI - MIXINIDAE

3aranpHa XapaKTepUCTHUKa KPYIIIOPOTUX HA MPUKIAAl MIHOTH

Minora (Lampetra mariae) — npeacraBauk kiacy kpyriaoporux (Cyclostomaia).
Bona Hanexuth 10 HaI/IHpI/IMlTI/IBHIIHI/IX cpopM Cy4acHUX XpeOeTHUX Ta Mae€ psf
CHeIiai30BaHUX O3HAK SIK Y 30BHIIIHIN, TaK 1 y BHYTPIlIHIN Oy0Bi, 110 BUPOOIIHCH
y TpoIeci MPUCTOCYBAHHS JI0 HAMMBIAPA3UTUIHOTO CIOCO0y kUTTA. [lmmanpudne
T1JI0 MIHOTY HE Ma€ 30BHIIIHBOTO CKEJIeTa.

[Mkipa ii roma, BKpHTa CIU30M, IO TOCTIMHO BHIUISETHCS 3ATI03UCTUMH
KIiTHHaM#u OaratommapoBoro emigepmicy. Ilapui mmaBmi, abo MeTarieBpasibHi
CKJIQJIKH, Y MIHOTH BIACYTHI.

Hemaphi — ciuHHMI Ta XBOCTOBHM TUTAaBIl C1a00 PO3BUHEHI 1 MIATPUMYIOTHCS
M'AKUMU XPSAIIOBUMHU TPOMIHHIMHU — nmepuciogpopamu. OpraHOM NPUKPIIIICHHS Y
MIHOTH € IIUPOKa pomosa Jilika, 0 OTOYEHA IO KpasxX MIKIpHOI oTopoukoro. Ha
CTIHKaX POTOBOi JIMKM pPO3TAIIOBaHI POroBl «3yOw». Y TIMOWHI POTOBOI JIHKH
pPO3TAIOBAaHUM M'SBUCTHM  SI3UK. SI3MK BUKOHYE JIONOMDKHY pOJb TiJ dac
MPUCMOKTYBAHHSI MIHOTH JIO TLIa KEPTBU abo0 1HIIOTO mpenMera. Ha ronoBi miHoru
PO3MILLEHUIN pAll IPIOHUX OTBOPIB OiuHOI NiHii, IKI BUKOHYIOTh (DYHKIIIO IIKIPHUX
OpraHiB YyTTH.

Hemnapna Hi3aps1, 1110 HE 3'€JHAHA 3 POTOBOIO MOPOKHUHOIO, 3aKIHUYETHCS CIIIMNO
einogizaprum BupocToM. [1o 6okax rojaoBu po3MilleHl ¢I1ad0 PO3BUHEHI oui, a Jal
CIM IMap 30BHILIHIX 350pPOBUX OMBOPI8.

OcboBUll CKeNeT MPEACTaBICHUM Xopdoro, 10 Pa3oM 13 CIUHHUM MO3KOM,
CTUCHYTUM y JIOPCOBEHTPATBHOMY HaIpPSIMKY, OTOYECHA MIITHOIO
CIOJIYYHOTKAaHMHHOIO 000J10HKO10. [TapHuil psig XpAmuKiB (MOABIAHUN JIJI1 KOKHOTO
CEerMeHTa), IO 3aJIArae B 1[I OOOJIOHIII, SIBJIsSIE COOOI0 3a4aTKU BEPXHIX HEBpAJIbHUX
TTy’KOK XpeOIliB.

Yepenn MiHOTH Jyxe npuMiTuBHUE. CkelneT HEBpaJIbHOrO  yepemna
MPEICTABICHUMN XPSIIIOBOIO OCHOBHO NJIACMUHKO0, 10 TIICTUIIAE TOJIOBHUM MO30K.
3 OOKiB /10 Hei MPUMHKAIOTh CIIYXOBl1 KarCyiu, a CIepeay — XpsIloBa HIOX08d
Kancyia.

BicuepanpHuii yepen mpeACcTaBICHUN 3520p060ot0 KopobOKow, IO AKO1 Crepeny
MPUMHUKAIOTh BUJO3MIHEHI 350pOB1 yT'M — MapHI CMuieguoHi Ta nidoyHi Xpsuil.
[Tozamy mi€i cucTeMm XpSIIB pPO3TAIIOBAaHA XPAIMIOBA HABKOJOCEpIEBa CyMKa.
3s0poBa KOpoOKa SBJIsIE COO0I0 HIKHY XPSIIOBY PEIIITKY, [0 YTBOPEHA JIEB'ITbMa
BEPMUKATLHUMU  OYICKAMU Ta YOTUPMA TIO3IOBKHIMHU XPAUWOBUMU KOMICYDAMU.
OcHOBY cKeneTa MPUCHCATBFHOTO anapara poTOBOi JIWKA CTAHOBUTD KilbyeauUll Xpsuy.

Mo30K MiHOT X04Y 1 IPUMITHBHHM, aje Ma€ BCl 5 BiAIUINB, BIACTUBHX BCIM
XpeOCTHUM TBApHHAM: MepeoHill, NPOMINCHUL, CEepeoHill, MO3040K Ta 0082ACMUIL.
Bonu po3ramoBaHi B O/HIN TUIONIMHI, HE YTBOPIOIOYM BUTHHIB, XapaKTEPHUX JIS
BHCOKOOPTaHI30BaHUX XPEOCTHHUX.



['moTka MiHOT TOMIJIEHA HA JABlI YAaCTUHU: BY3bKY BEPXHIO — CMpasoxio Ta
IIUPOKY HIKHIO — ouxanvHy mpyoky. CTpaBoXiJl MEPEeXOIUTh y KHIIKY, MEPEIHS
pO3IIMpeHa YacTHHA SIKOI YTBOPIOE ui1yHOK. B3MOBX BCi€l KHUIIKH BCEepeduHi
TATHETHCS CIipaTbHA CKIIATIKA — CRIPAIbHUL KIANAaH, 10 301IBIITY€E BCUCHY MTOBEPXHIO
KHMIIIKOBOTO TPakTy. BupicT mepeaHboro BTy KUIIKH — neyidka (YHKIIIOHYE SK
OpraH BHYTPIIIHBOI CEKpeIlii.

JluxanpHa TpyOKa Mae 1o OOKax CiM map OTBOPIB, IO BEAYTh Y 310p06i MiluKU,
SIK1 CIIOJTY9arOTHCS 13 30BHINITHIM CEPEIOBHILEM ChOMa TTapaMHU 3520P08UX OMEOPIE.

['0710BHOIO 03HAKOI0 KPOBOHOCHOI CHUCTEMH MIHOT € J00pe BiJOKpemiieHe
JIBOKaMEpHE cepIle, IO CKIAAAEThCS 3 TPbOX BIIIUIIB: TOHKOCTIHHOI BEHO3HOI
nazyxu, nepeocepos Ta uilyHoyka. Bi OCTAaHHBOTO BIAXOJUTH YepesHa aopma, 10 B
CBOIi1 OCHOBI YTBOPIOE TIOMITHE po3mupeHHs — yubyruny aopmu (bulbus aortae).

Cmameeéa cucmema. Y OUIbIIIA YacCTHHI YEPEBHOI MOPOKHUHU PO3MIIICHI
HeTapHi CTaTeBi 3aJI03M: Y CaMIIiB — CiM'sIHUK, y CaMOK — seunux. BOHH HE MaroTh
CHeliaJbHUX BUBIJIHUX MPOTOKIB 1 CTaTEB1 MPOYKTH BUBOASTHCS Ha30BHI OJHAKOBO.
UYepes po3puBHU CTIHOK 3aJI03 BOHU BUMAAAIOTh Yy TMOPOKHUHY Tila, a 3BIJITH Yepes
CTaTeBl TOpH, 1110 PO3TAIlIOBaHI Ha CTIHKaX CEYOCTATEBOrO0 CHHYyca — y BOAY, A€ U
B1I0YBA€THCS 3aILTiTHEHHS.

BunineHa cuctema mpencTaBieHa Me3oHe(ppUUHUMU HUPKaMU, 10 MICTATHCS B
MOPOXHUHI Tina Onmx4de 10 XBocTtoBoro Bimaury. CeuoBoau (BonbdoBi kanamm)
3'€eIHaH1 3 CEYOCTATEBUM CUHYCOM, a OCTaHHIM BIIKPUBAETHCA HA30BHI CEYOCTATEBUM
OTBOPOM.

Tema JeKIIMHOrO 3aHATTA 6. 3arajibHA XaAPAKTEPHUCTHKA HAJAKJIACY PHO,
dbopma TiJia TA NIPUCTOCYBAHHSA 0 KUTTH V BOJI.

[lepBuHHOBOAHI MIenenHOpPOTI TBapunu. dopma Tina, po3Mipu, >KUBJICHHS,
pPO3MOBCIO/KEHHS. [IprcTOCYBaHHS 110 BOJHOIO CEpelIOBMINA, OyAOBa ILIABIIIB,
3510pOBE TMXaHHS, TIOJILI TiJla Ha BiJIILIH.

Pubu — HaiinaBHIII MEpPBUHHOBOHI MIEICTTHOPOTI XPEOETHI, K1 3/1aTHI KUTHU
aumie y Bojl. JuxaroTh 3s0pamMu; y JeSKUX BHUIIB, SKI HACENsIOTh BOJOWMH 3
HU3BKOIO KOHIEHTPAIIIEI0 KUCHIO, (DOPMYIOTHCSI JOJATKOBI OpraHd HJisi JUXaHHS
aTMoc(epHUM TOBITpsIM. Y cydacHii (ayHi HamidyeTbes Oau3bko 20-22 TuC. BUMIB
puo.

3araJbHUMH O3HAKAMH puod €:

1. Pubu — HaliO11b11 cTapOAaBHI IEPBUHHOBO/IHI IIENENHOPOTI XpeOeTH1, 3/1aTHI
KUTH JIUIIE Y BOJII.

2. binbuiicts pub — pyxiauBi, 400Op1 TUIaBI, POPMHU Tija pi3HOMAHITHI.

3. OCHOBHMII TUI MOCTYNAJIBHOTO pyXy — O14H1 XBUJIEMOA10HI pyXH BChOTO TlJIa
a00 TUIbKH MOTY3KHOTO XBOCT.

4. Tlapni mmaBmi — pr,[[Hl i 4epeBHI — BUKOHYIOTh (byHKuno cTabLI113aTopIB,
HECY4HX ILIOMIMH, KepMa 1 piamie — opra”iB pyxy; HEMapHi IJIaBlli 3a0€3Medy0Th
CTIHKICTB TiJIa.



5. Bucoka akTuUBHICTh puO, MAHEBPEHICTh iX PyXiB NOB'SI3aHI HE TUIBKH 3
YIOCKOHAJIEHHSIM PYyXOBOi CHUCTEMH, ajie 1 PO3BUTKOM TOJIOBHOI'O MO3KY 1 OpraHiB
YYTTH.

6. TpaBHMI1 TpakT nudepeHIiioBaHui: y OUIBIIOCTI BUAIB BiIOKPEMIIIOIOTHCS
IUTYHOK, KUIIIEYHUK MOJIIAETHCS Ha TOHKHUH 1 TOBCTUI BIIUIH.

7. JluxawTh 3s0paMu: y BUJIIB, 10 MENIKAIOTh y BOAOWMAaxX 3 OpakoM KHCHIO,
($bOopMyIOThCS 10JJATKOB1 OPraHy JUXaHHS, 3aTHI 3aCBOIOBATH aTMOC(EPHUI KUCEHb.

8. OHe KOJ0 KpoBOOOITY. Y NBOAMIIHUX pUO HAMIYAETHCS YTBOPEHHS JIPYTOrO,
JIETEHEBOTO0, KOJIa KPOBOOOITY.

9. ¥V mikipi BUHMKAIOTh 3aXHMCHI KICTKOBI YTBOPEHHS — JYCKH, SIKi 1HOJI MalOTh
CKJIaZHy Oy/IOBY; y MESKUX BHUIIB JIYCKUA PEAYKYIOThCSI.

10. V mkipi 6araTo CIM30BHX 3a7103.

11. loOpe po3BuHEH1 opraHu O1YHOI JiHii.

VY cyuacHiit ¢hayH1 HanmiuyeTbes 6au3bko 20-22 Tuc. BUaiB pud (Bapiarii B yuCi
BHJIIB BU3HAYAIOTHCS BIAMIHHOCTSMH TIOTJISIZIIB HAa BUJOBY CAMOCTIHHICTH OKPEMHUX
dhopm).

HanzuuaitHo Benuka pi3HOMaHITHICTH GopM TiIa B 000X Kjacax puO 1 pi3HUM
croci0 X XKUTTS BU3HAYAIOTh PI3HOMAHITTS CIIOCOOIB PyXY, KOJIO SIKMX MOKHA 3BECTU
710 wecmu OCHOBHUX MUNIE.

1. Yunymorouuit (CMHYCOimHUN) pyX 3a JOMOMOTOI OIYHUX KOJIMBATbHUX
BUTMHIB YChOTO Tija.

2. Pyx 3a 10MOMOTOI0 YaCcTUX OTYHMX KOJMBAJIIBHUX PYXIB 33IHbOT YACTUHU Tij1a
(1HOA1 TUIBKHU XBOCTOBOI'O CT€0JIa) BIACTUBO OUIBIIIOCTI pHUO.

3. IlepemimieHHsi 3a JOMOMOIOI0 XBWJICMOAIOHUX pyXiB JIMILIE IJIABIIIB,
XapaKTepHOTO JJIsI MAaJOPYXJIMBUX MENariyHuX 1 0coOJUBO MPUAOHHUX PUO (CKaTH,
KamOanu).

4. Maxatounii pyx IUIaBHUKIB, OCOOJIMBO TPYAHHX, CIYXaThb JOJaTKOBUM
pylieM y 6araThb0X KICTKOBUX puUO TpH MOBUILHOMY IUIaBaHHi. [leski pubu (Ouukw,
CKOPIICHH Ta 1H.) BUKOPUCTOBYIOTh TPY/AHI IUIABII MPU MTOB3aHHI MO IPYHTY.

5. Jlettoui pubu 3 psigy capraHonomiOHMX, SKI IUJIAHYIOTh Ha HEPYXOMHX,
IIUPOKO PO3CTABICHUX TMOJOBXKEHUX MMAPHUX TUIABISX, 1 BUKOPHUCTOBYIOTH iX SIK
Hecydl nmoBepxHi, 3aaTHi npoxitata 200-400 M.

6. Oco0nMByY KaTeropito MpeACTaBIsSIOTh TaK 3BaHI Mapa3uTUYHI GOPMH PYXY.
JlocuTh MIMUPOKO TIOLMIMPEHE <«JIOMAHYBaHHS»: IMEpecyBaHHSA JpIOHMX puO-
CYIYTHHUKIB B IIapax BOJAM MOPSA 13 KPYMHOI prOO0 abo0 IHIIKMM TBapMHAM, YOBHOM
a00 xopabJiieMm.

Tino pub ckiagaeTbcs 3 TOJOBH, Tyly0a Ta XBocTa. ['0joBa HEpyXoMo
CriojlydyeHa 3 TylyooM. MiX BUIIUIaMH TUIa HEMa€ 4YITKUX MexX. BoHM M1aBHO
NepexoisaTh OAWMH B OJHUM, 10 3a0e3neuye oOTiuHy Qopmy Tina. PoToBuil OoTBIp
OTOYCHUIN BEPXHHOIO Ta HIDKHBOKO ImenenamMu. HwkHs mienema pyxoma, Hio Jae
3MOTy aKTUBHO 3aXOTUTIOBATH 3100M4. Ha roioBi TakoXx € 04l Ta OpraHu HIOXY: MapHi
OTBOpU — Hi3/pi. 3 OOKIB TOJIOBM PO3MIIIEHI 3S0pOB1 KPHUIIKH, SIKI TMPUKPUBAIOTH
opranu nuxaHHs — 3s0pa. [lnaBii 3a0e3medyioTh pyx pubd abo pErynioTh
MOJIOKEHHST iXHbOro Tima. IlmaBii OyBaroTh mapHuMu Ta HenmapHUMHU. [[o mapHUX
MJIABIIB HaJIeXKaTh TPYJIHI Ta YEPEBHI, 10 HEMapHUX — XBOCTOBUM, aHAJIbHUU Ta



cnuaHui (omuH abo nmexinpka). Illkipa mae 3a103u, MO BHAUIMIOTH ciu3. BiH
3aXMINA€ IIKIPY BiJ TPOHUKHEHHS XBOPOOOTBOPHUX OPraHi3MiB 1 IIOJICTIIYE
IUTABaHHS, 3MEHILYIOYH TePTA Y BOJi. T1J0 MOKPUTE JTYCKOIO.

B onnux pu6 ckener noOyn0BaHU BUKIIIOUHO 3 XPSIIOBOI TKAHUHU, B IHIIUX Y
CKeNeTl € M KicTKoBa TkKaHWHA. [lepmmii BapianT OyAOBH CKejleTa MpUTaMaHHHM
npeicTaBHUKAM Kjacy XpsiioBi puOu, apyruit — kiacy KictkoBi. Y OuibIIocTi
JopociuX pud XOpAa YacTKOBO YW TOBHICTIO 3amimieHa XxpeOusmu. Jlo ckiamy
yeperna BXOJAATH 1 3500poBi Qyru, Ha AKUX po3MilieHi 350pa. 30BHI 310pa MPUKPUTI
KiCTKam# 350pOBOi KPHUIIIKH.

M’s13u TynmyO6a MaroTh BUTJISAJ ITUPOKUX MMO3JOBXKHIX CTPIUOK, € M 0cOOMIMBi
M’sI3M, SIKI PyXaroTh IEJenH, 350poBl KpUIIKK Ta TuiaBii. Ha i gH1 po3ramoBaHuii
M’SI30BUH BUPICT — SI3UK.

3aHs YacTHHA POTOTJIOTKOBOI MOPOXKHUHM MMPOHU3aHA 35I0POBUMH IIITHHAMH. 3
POTOIJIOTKOBOI MOPOXKHUHU 17Ka HAIXOIUTh y JOBTUU CTPaBOXiJl, KUH y OUIBIIOCTI
BU/IIB NEPEXOIUTh Yy PO3UIMPEHHS — LUIYHOK. 32 HUIYHKOM PO3MIIIEHUNH TOHKHUN
KUILIEYHUK, y SKUA BIAKPUBAIOTHCSA MPOTOKU CHELIai30BaHUX TPABHUX 34103 —
NEYIHKM Ta MIALUTYHKOBOI 3aJ103U. B TOHKOMY KHIIEYHHMKY MOKHMBHI PEYOBHHH
BCMOKTYIOThCSl Y KpoB. J[aji HemepeTpaBiieH] 3aIMIIKU 1K1 MOTPAIISIOTh Y TOBCTUN
KHUIIIEYHUK, a MOTIM 4Yepe3 NpsMy KHIIKY (4d KJI0AaKy) BUIUISIOTBCS HA30BHI. Y
OUTBIIOCTI BHJIIB KICTKOBUX puUO € ImiaBadbHUN Mixyp. Lleil TOHKOCTIHHMI BHUpICT
CTPAaBOXO/AY 3allOBHEHUM Tra3aMd 1 Jonomarae pubaM TpUMATUCSA y TOBIII BOAM.
[1naBanpHU MIXYp € JIMIIE Y KICTKOBUX pHO, XPAIIOBI pUOU HOTO HE MAIOTh.

Opranamu quxaHHs pu0 € 3s50pa. 3s0pa po3mileHi Ha 3510pOBUX Ayrax. 330BHI
KOXKHOTO Kpar 3s40pOoBOi Jyrd po3TalloBaHi JABa psSAM 350pOBHX IEIIOCTOK
YEpBOHOI'O KOJhOpPY. B HUX pO3rayly’)KyrOThCsi KPOBOHOCHI CYAMHH W B1IOYBa€ThCA
ra3oo0MiH. 3aBASKH pyxaM 3s0pOBUX KPHUIIOK BOJa MPOXOAUTH HYepe3 POTOBHUU
OTBIp, TJIOTKY Ta 350pOB1 HIUTMHU, OMHBAIOYHU 350poB1 mentocTku. Komm x 350poBi
KPHUIITKA TOBEPTAIOTHCA y BUXITHUN CTaH, BOJA BUXOJUTH 3-T1J 310pOBUX KPHUIIOK
HA30BHI. XpSAIIOBI puOM 35S0pOBUX KPHIIOK HE MaloTh, 30pOBI MIIJIMHU Yy HHX
BIIKPMBAIOTHCSI HA30BHI CAMOCTIHHUMH OTBOpaMH. Y JESIKUX pUO — ABOIAUIIHUX —
KpiM 350ep € Ime OJHa 4YM Bl JIeTEHI, SKiI JalOTh 3MOTy JHMXaTH aTMOC(hHEepHUM
KHCHEM.

VY cepmi pub nepedyBae nuie BeHO3HA KpoB. [Ipu ckopodeHHi nepeacepast KpoB
HAJXOJUTh Yy IIJIYHOYOK, @ CKOPOYCHHSIM MUIYHOUYKa TEepPeKauyeThbCs A0 UYepeBHOI
aprepii Ta 10 310ep. TaM BeHO3HA KpOB 30arauyeTbcsi KUCHEM 1 IEPETBOPIOETHCS HA
aptepianbHy. Bin 3s0ep aprepiaibHa KpOB MO CyAMHAX MOTpAIuisie 0 PI3HUX
OprasiB, Jie BIJJa€ KUCEHb 1 HACUUYEThCS BYTJIIEKUCIUM Ta30M, IEPETBOPIOIOYHCH HA
BEHO3HY. BiJ pi3HMX TKaHWH Ta OpraHiB BEHO3HA KPOB IO BEHAX MOBEPTAETHCS O
cepus. OTxe, pubam npuTamMaHHe OJHE K00 KpoBooOiry. KpoB pub Mae uepBoHMIA
KOJIp depe3 HasIBHICTb TeMOIJIOOIHY, N[0 MICTUTBCA B KIIITHHAX KpOBI —
epuTpouuTax. Y XpAIOBUX puUO 0 cepls MNpWILArae apTepiaJbHUIl KOHyC Ta
BEHO3HUU CHHYC.

['onoBHUIt MO30K pubO, K 1 y BCIX XpeOETHHX, CKIAMAETHCS 3 5 BIAALUIIB:
JOBracToro, 3aJHbOT0, CEPEIHbOT0, MPOMIKHOTO Ta mepenHboro. Ilepeaniii Mo3ok



BIJIMOBIAA€ 3a CKJIAIHI (POPMU MOBEIIHKH, Y HBOMY PO3TAIlIOBAaHUI HIOXOBHI LIEHTP.
Mo03040K, KU HAJIEKUTh JI0 33 THHOTO BIJ/LTY, BIATIOBIAE 32 Y3TOMKEHICTh PYXIB.

Odi MaroTh KyJSCTUH MPO30PHI KPUINTATUK — HE3AATHUN 3MIiHIOBAaTH Hi CBOE
MOJIOXKEHHsI, HI CBOIO dopMy. Y KICTKax qepena pub PO3MIIICHUI OpraH CIyXy —
BHYTPIIIIHE BYX0. 3 BHYTPIIIHIM ByXOM TOB’sI3aHUI TaKOK OpraH piBHoBaru. € B pud
1 opraHM HIOXy — Tapa Kamcysn y TMepelHiid YacTWHI TOJOBH, SKi HA30BHI
BIJIKpUBAIOTHCA OTBOpaMHU — HI3IpsSMU. Y pUO HIOX PO3BUHEHUN [yke a00pe,
oco0mmBO y xmkakiB. OpraHu cmaky poO3TallOBaHI TEPEBAXHO Ha s3uili. Ae
HAWBaXIMBIITY POJIb Y XKHUTT1 puO Biairpae 6i4Ha JiHisl.

Opranamu BujUICHHS pub € TymyOoBI HUpKU. HUpKu perymroroTh BMICT coseil B
opraHi3mi pubu. BomHO-combOBUII OOMIH TPICHOBOAHUX pPHO  (TIMOTOHIYHE
CEPEIOBHUIIE) TOJIATAE y BUIAJICHHI HUPKAMU 3HAYHOI KiJTbKOCTI BOJIU, SIKA TTOCTIMHO
MIPOHMKAE Yepe3 MIKipy, 3510pa Ta 3 TKEro..

CraTeBi 3aJ1031 MarOTh BUTJIS]T IBOX BUAOBKEHUX TUL Y CaMIIiB CiM’SIHUKH, a y
CaMOK SI€YHUKH. 3aIUTIIHEHHS BHYTPIIIHE 1 30BHINMIHE. PO3BUTOK 3 MepEeTBOPEHHSIM Ta
KUBOPOIIHHS.

CUCTEMATUKA PUB
Hanxnac Puou — Pisces
Knac XPALIOBI PUBM — CHONDRICHTHYES

[Migknac [INTTACTUHYACTO3ABPOBI — ELASMOBRANCHII

[Tigkmac CYHIJIBHOI'OJIOBI, ABO XUMEPOBI — HOLOCEPHALI
Kimac KICTKOBI PUBU — OSTEICHTHYES

[Tinkmac [TIPOMEHEITEPI — ACTINOPTERYGII

[Tinkmac JIOITATEITEPI — SARCOPTERYGII

Tema JekmiiHOro 3aHATTA 7. OC0o0JMBOCTI OVIOBHM Ta 3arajibHa
XAPAKTEPUCTHKA KJIACY XPANIOBUX PHO

OcoOnmuBOCTI  30BHIIIHBOT OYyJOBH — TOMEPEYHOPOTI, PYXJWBI IIEJENH,
IJIaKkoigHa Jycka, OyzoBa 3yO0iB, 3s0poBOTO amapary. XpsIoBUN CKeleT, OymoBa
yeperna, XxpeOTa, IJIaBIliB Ta iX ckenera. HepBoBa cucteMa Ta opraHu 4yTTs — HIOXY,
014HOi JiHIi, 30py, ciyXy. TpaBHa cuctema, poyib MEYiHKH, 00'€MHCTOTO IIITYHKY,
cripasibHOTO KianaHa. KpoBoHocHa cuctema, OymoBa cepilsi. Po3MHOXEHHS 1
po3BuTok. Ilimkmac miaactTuHYacTo3s10poBUX puO, Haapsaau akyn i ckaTiB. Iligkmac
CYIIUTBHOTOJIOBUX, psiaA  XuMmep. IIpakTudyHe 3HAYCHHS, BUKOPUCTAHHS IS
BUPOOHMIITBA BITAMIHI30BAaHOTO pUO'IYOTO KUPY, MEAUUYHUX NPENAPaTIB.

Ha3By mi pubu otpumanu 3a xpsmoBuil ckener. CKeler y HUX, K MpPaBHIIO,
TUIBKK XPSIIOBUM, YacCTO NPOCOYEHUN BalHOM. XPSIIOBUN TMOKPUB ueperna He
MOBHICTIO 3aKpUBA€ TOJIOBHUUA MO30K 3BEpXy. XpSUIOBI pPUOM MaiOTh  O3HAKH,
MpUTaMaHH1 SIK HIDKYUM, TaK 1 BUIIUM TBapuHaM. BoHH MalOTh BUCOKOOPTaHI30BaHY
HEPBOBY CHCTEMY, OpPTaHU YyTTIB 1 BIOCKOHAJIEHY 010JI0T1(0 PO3MHOKCHHSI.

XpsmioBi puOy MarOTh HU3KY CHEU(DIYHUX O3HAK:

. IIKipa roja, abo BKpUTa TUIAKOIAHOIO JTyCKOIO;
. OCBHOBHI CKEJET XPSIIOBHUM (TaKOXK MOKe OyTH MPECTaBICHUN XOPI0I0);
. xpeO1i ampinenbHi, pO3BUHYTI AyTH XpeOIliB;



yepen aMmQiCTUIIYHUHN, TIOCTUIIYHHMN, @ B CYLIJIbHOTOJIOBUX — Ay TOCTUIIUHUN;
XBOCTOBHII MJIaBellb reTepPOLIePKAIbHUI;
3510pa BIIKPUBAIOTHCS HA30BHI CAMOCTIMHUMHU OTBOPaMHU;
CIJIbHOI 3510pPOBOi KPHUIIIKA HEMAE,
HEMae TUIaBaJIbHOTO MIXYDa;
y TOBCTOMY KUIIEYHUKY PO3BUHYTUMN CIipaIbHUMN KJIamaH;
y CepIli MK UTYHOYKOM 1 YepEBHOIO a0PTOIO € apTepialIbHUI KOHYC;
y CaMIIiB € CTeIiaTbHI BUPOCTH YEPEBHUX IUIABIIIB — MITEPUTOIIO/II;
3aIUTiTHEHHS JIUIIE BHYTPIITHE;
TPAIUIIOTHCS SUICKIAIHI, SUIIC)KUBOPOJIHI Ta KUBOPOIHI (HOPMH.
CHUCTEMATHKA XPAIIOBUX PUB
Knac noainsierbes Ha 2 migkiac, ki 00'eqnyroTh monaa 600 BumiB.
Knac XPAIIOBI PUBU — CHONDRICHTHYES
[Tigxmac CYHUIJIBHOI'OJIOBI — HOLOCEPHALLI
Psn XIMEPOITIOIBHI - CHIMAERIFORMES
[Minknac [INTACTUHO3SBPOBI - ELASMOBRANCHII
Hanpsg AKYJIN - SELACHOMORPHA
Psn BATATO34B5POBOITIOJIBHI - HEXANCHIF ORMES
Psn PI3BHO3YBOIIOAIBHI - HETERODONTIF ORMES
Psn BOBEI'OHI'OITIOAIBHI — ORECTOLOBIFORMES
Psn TAMHOITIOJAIBHI — LAMNIFORMES
Psn I[TMJIO3YBI AKYJIN - CARCHARHINIF ORMES
Psn KATPAHOIIOJIBHI - SQUALIFORMES
Psn ITMJIOHOCOITO/IIBHI - PRISTIOPHORIFORMES
Psn CKBATHUHOITIO/IIBHI - SQUATINIFORMES
Hampsng CKATU - BATOMORPHA
Psin [TMJIKOPUJIOIIOAIBHI — PRISTIOFORMES
Psn POXJIEITOJIBHI - RHINOBATIFORMES
Pssn POMBOITOJAIBHI — RAJIFORMES
Psn XBOCTOKOJIOIIOAIBHI - DASYATIFORMES
Psn THEOCOITOIBHI - TORPEDINIFORMES

Oco6mMBOCTI OpraHizailii aKy.

Tino B akynu nmogoBkeHe, TopreaonoaioHoi Gpopmu. Y nepeaniil yacTuHi BOHO
TPOXH CIUIIOIICHE B JIOPCOBEHTPAIBLHOMY HampsMKy. be3 4iTKuX TpaHHIb BOHO
MIIPO3AUIAE€TbCS HAa TPU BIAJLIU: TOJOBY, TyJayO 1 XBICT. ['paHUIIEI0 M1 T'OJOBOIO U
TyJyOOM BBaXalOTh OCTaHHIO 340poBY HIUIMHY. TynyOoBUI BIAIIN MOYMHAETHCS BIJ
OCTAHHBOI 350pOBOI MIUIMHA i KIHYAETHCSI OTBOPOM KJIOAKH. 32 HUM PO3TAIIOBAHUN
XBOCTOBMI Bijnia. ['ojioBa Mae MofoBXeHe puio — pocmpym. Ha HUXKHINA CTOpOHI
TOJIOBU PO3TAIIOBYETHCS BEIUKHUUM ayronoaioHuii por. Ha mienenmax goOpe BuIHI
rocTpi, CHpsMOBaHI Ha3zaa 3yOu. BoHM SBISIOTH COOOIO BHJIO3MIHEHI IUIAKOiTHI
nycku. Tpoxu criepedy BiJl poTa Ha HUKHIN TOBEPXHI TOJOBU PO3MIIIYIOTHCS MapHi
Hi3/pi. 3 OOKIB TOJOBHU po3TamioBadi 014H1 oui. Ha G1YHMX OBEPXHAX TOJIOBU 100pE
BUJIHI M'SITh TIap BEPTUKAIBHUX 3sI0POBUX IMIUIMH. 32 OYMMA JIEKATh HEBEJIMKI OTBOPU
— Opu3Kanbys.



XBOCTOBE CTEOJIO 3aKIHUYETHCS TOTYXKHUM 2emepoyepKaibHuM XBOCTOBUM
IJIaBIieM, y OUIbIIY 3a pO3MIpaMH BEPXHIO JIOTIATh SIKOTO MPOXOJUTh KiHEIh XpeoTa.
Ha cnunHIN cTOpOHI TiIa € JBa HeMapHi CNUHHI TuiaBiil. [lapHi KiHIIBKH B aKyJH
Ipe/ICTaBlICHI MapoI0 IPYJHUX 1 Mapor0 YepeBHUX IaBiiB. CTOCOBHO Tyiay0a BOHU
pO3TalIOBaHl TOPU3OHTAIBHO W CIYXKaTh PYJSIMH TJIMOMHU ¥ TOBOPOTY. Y caMIliB
BHYTPIIITHI YaCTMHU YEPEBHUX IUIABIIIB MEPETBOPEHI B KOIYIATHBHI Oopranu. Tiio
aKyJM TOKPUTE YHUCICHHUMHU JApiOHUMM IUIAKOITHUMU JyCOYKAMH, IO HECYTh
cnpsMoBaHi Hazaja 3yOumku. Ha Gokax TymyOa, XBOCTa il TOJOBU B aKyjlIM MOMITHA
O14Ha JiHIsI — OpTraH, XapaKTePHU ISl BOTHUX XPEOCTHHUX.

Ckener XpsAoBUX pHO YTBOPEHUI XPSIIOBOIO TKAHWHOIO W PO3ALISETHCS Ha
HACTYTHI BiJUTIJIM: OCBOBHM CKEJIET, 10 BKIIFOYA€ MO3KOBY YaCTHHY 4Yeperna il xpeoTa,
BiCIICpaIbHUN CKEJIET, CKEJeT IMAapHUX KIHIIBOK (TUTAaBIlIB) 1 iX IIOSICH, CKEJET
HEMapHUX IUIABLIB. 3'SIBISIETbCA XPEOSTHHI CTOBI, KU Maii>ke TOBHICTIO BUTICHSE
xopay. BicuepanbHuii ckeneT Oulbin JgudEpeHIiHOBaHUA: KpIM PO3WICHOBAHUX
3s50pOBUX AYT BIJOKPEMJIIOIOTHCS MiesenHa W mig'si3nyHa ayrd. OCbOBUI CKeler
Ipe/ICTaBICHU MO3KOBOIO YaCTHHOIO deperna il XpeOToM, YTBOPEHUM XPSIIOBUMU
xpeOisamu. XopJa B 3HaUHIN Mipi ckopodeHa. BoHa 30epiraeTbCsi y BUTIISAII TOHKOTO
TsDKa TUIA, [0 MPOHU3YE XpeOleBl 3'€HAHHS, 1 PO3MIMPIOETHCS B MICISX JBOX
cyciiHiX xpeOiiB. XpeOeT MmiIpo3AUIIE€TbCs Ha ABA BIUIUIN: mY1y608uti 1 X60CmMoGull.
Koxuuit xpebenp ckimanaerbes 3 Tida XpeOld, IO Mae UWIHAPUYHY (opmy.
Ilepeanss ¥ 3aaHs TOBEpXHI Tima XpeOus BBIrHyTi. Taki XpeOul Ha3WBarOThCA
IBOBBITHYTUMH, a00 amdiuensHuMu. [IpocTip, yTBOpeHU YBIrHyTUMHU MOBEPXHIMHU
TUT CYCIOHIX XpeOlliB, 3alOBHEHE XOpAOK0. Y LEHTPl TUI XpeOUIB € BY3bKHI
HACKpI3HUHU MO3J0BXKHIN KaHaJ, TAKOX 3aloOBHEHU Xopaor. Koxuuil TymyOoBuid
XpeOelpb CKIAJAeThes 3 TUIa Xpedls, BEpXHbOI M HIKHBOI 1yr. Bil BEpXHbOOIYHOI
MOBEPXHI TUIa XpeOlsl BIIXOIATHh MapHI BUPOCTH, IO Bropl 3aMUKAIOTHCA OIUH 3
OJIHUM 1 YTBOPIOIOYI BEpPXHI JYTHM CYCITHIX XpeOiiB. Mix BepXHIMU Oyramu €
XPSIIIOBI BCTaBHI IUIACTUHKHU. Y CIUHHOMO3KOBOMY KaHall, YTBOPEHOMY BEPXHIMHU
JyraMy ¥ BCTaBHUMHU IUIACTUHKAMU, PO3TAIOBYEThCS CHMHHUN MO30K. HukHI myru
XpeOIliB TyJTyOOBOTO BIJIUTY KOPOTKI 1 YTBOPIOIOTh HEBEJIUKI TOTIEPEYH1 BIIPOCTKH,
70 SIKMX TPUUYICHOBYIOTCS TyK€ MaJeHbKI XpsAmoBi pedpa. HuwxHi myru xpeOiiB
XBOCTOBOTO BIJJIUTY 3aMUKAIOTHCS W YTBOPIOIOTH TeMajbHUN KaHAN, y SKOMY
PO3TaIIOBYIOTHCSI XBOCTOB1 apTepis il BEHU.

Uepen akyyu CKJIQAA€ThCs 13 ABOX BIAAUIIB: 0Cb08020 (MO3K08020) uepena, abo
MO3KOBOiI KOPOOKH, U gicyepanvbHo2o — CKeleTa poTOBOro il 3510poBoro anaparis. Bin
ABIIIE COOOI0 IUTBHY XPSIIIOBY KallCyly, IO MPUKPUBA€E TOJOBHUM MO30K 3 YCIX
OookiB. Ha mepennpbomy KiHLI uepena mnepedyBae BHUPICT — pocmpym. I3 OOKIB
rornepeay yeperna B OCHOBI POCTPpyMa, 3JIUBIIUCH 13 MO3KOBOK KOPOOKOIO, JICKATh
HIOXOBI KarCyJid, Ha HIKHIA CTOPOHI SIKUX MepeOyBaioTh Hi3apl. BicuepanbHuii
CKEJIeT MPEACTaBICHUIN CEpIEI0 PYXJIMBUX PO3UWICHOBAHUX XPAUJOBUX BICUEPATLHUX
0ye, w0 pO3TalllOBaHI OJHAa 3a I1HmOW. Illepwa W Opyea 13 1TUX IyT, IO
PO3TAIIOBYIOTHCS TIOTIEPE] IIEJNeT, CUIILHO CKOPOYEHI, BUIO3MIHEHI i YTBOPIOIOTH
HEBEJMKI MaJuYKonoaiOH1 ryOH1 xpai. Tpems nyra CKIAAaeThCs 13 ABOX BEIMKUX
MapHUX XpSIIB — MigHEOIHHOKBaapaTHOrO i MekkeniBoro. KoxkHa mapa XpsiiiB
cepeny MIHO 3'€IHYEThCS OAWMH 3 OAHMM 1 Hece psaau  3yOiB.



[TinHeOiHHOKBaApaTHUI XPSAII BUKOHYE (DYHKIIIO BEPXHbOI IIEJCNH, a PYXJIHBO
34JICHOBAaHUN 3 HUM MEKKeniB Xpsill BUKOHY€e (GYHKIIIO HIKHBOI 1mienenu. Ha
3QIHbOMY KIHIT IMiJTHEOIHHOKBAAPATHI XPAIll PYXJIHBO 3WJICHOBYIOTHCS 13 3aHIMH
KIHIISIMA MeEKKemBUX XpsMiiB. 3a HIEJNENHOI JIYTOI0 PO3TAlIOBYETHCA Yemeepma
nyra — mia'a3uyHa. BoHa ckiiamaeTses 13 IBOX MAPHUX 1 OJHOTO HEMApHOTO XPAIIIB.
BepxHi mapHi Xpsiii Ha3uBarOThCS T1OMaHIUOYIIPHUMHU 1 BUKOHYIOTh POJIb IMiABICKA
st menen. CBO€0 BEPXHBOIO YAaCTHMHOI T1OMaHIUOYJSIpHI XPAIll PYXOMO
MPUKPIIUTIOIOTECS IO CIYXOBOMY BiAJUTYy OCbOBOTO uepena. Jl0 HIXKHBOTO KIHIIS
riOMaHIuOYISIPIB KPIMUTHCA IIENENHA yra i HIDKHINA MapHUi xps — rioin. HuxHiil
HEMapHUU TASI3UYHUN XpsIl Mae Ha3By Komyja. TakuM 4WHOM, B aKyJOBUX PHO
HIeJIenHa JAyra 3'€IHy€ThCS 3 MO3KOBHM YEPETIOM Yepe3 BEpXHIN eIeMEHT M1 I3UYHOT
YT — TIOMaHIUOYIApHUN Xpsil. Takuil THIT 3'€THAHHS MIEJICMTHOT AYTH 3 OChOBUM
YepernoM Ha3WBAETHCS TIOCTHIIIYHUHN, a TUIT Yeperna — TIOCTUIIYHUM. 3a i1 S3UIHO0
JyTOI0 PO3TAIIOBYIOTHCS M'SITh Map 3510pOBUX JIYT.

IIneyosuti nosic akynu y BUTIIAJIL XPSIIOBOT AYTH (HAMIBKUIbLA) JISKUTh BUIBHO
B TOBIII TyJlyOoBOi MyckynaTypu. OpHa 4acTHHA TMOSICY HA3UBAETHCS KOPAKOITHUM
BIIJIUIOM, a 1HIIA YacTHHA, SKa PO3TalllOBaHa BWIIE, — JIOMATKOBUM BiIiioM. B
OCHOB1 TPYJHOTO IUIABIl — pO3TAllOBAaHO TPU MNAJIWYKOBHJIHI 0a3zalibHI XSl
(6azamii). bazaii, y cBor 4epry, HeCyThb OUTbII JpiOHI, MATUYKOMOAIOHI XPSAUTUKH,
abo papiamii, po3TamioBaHl y JABa-TpU pAAU. [HIIa YacTUHA JIOMATi TIUIABIIS
MIITPUMYETHCS ~ €IACTOIMMHOBUMH  HHUTKaAMH.  XBOCTOBHU  IUIaBEb  aKyll
reTEPOLEPKAJIbHAMN.

TpaBna cucrema. PoT akymm mpencTraBieHUN PYXJIUBHMH  XPAUOBUMU
wenenamu, Ha AKUX posmiyaromvcs 3you. PoTOBa MmIiMHA BEA€ B POTOBY
MOPOXKHUHY, SKa TEePEeXOauTh Yy Benuky eoromky. CTpaBoXim TEpexOoAuTh B
o0'emuctuit U-noiOHUM uLyHOK, SIKUA CKIAJAETHCS 13 IBOX YACTHUH: KapJlalibHOI 1
niopuyHoi. [lo6nu3y mimyHka Ha Opwki miABIIIeHa cene3iHka. Bixg nuryHka
BIIXOMUTh nHdepeHIiioBaHuil Ha BIAAUIM KUIMICYHUK. [lepeaHid BN TOHKOT
KHUIIKKA HA3WBAIOTh JBAHAAISATUIANOI KHUIIKOIW. TOHKA KHIKA TEPEXOAHUTh Y
IIUPOKY TOBCTY KHIIKY, 3a SKOI 171€ TpsiMa, abo 3aaHs, kumka. [Ipsima kuika
BIIKPUBAEThCA B KJI0AaKy. Bim cepenHbOi YacTHHM TIPSAMOI KHINKH BIIXOJUTH
MOPOXKHIN MaIbIEnoai0HUI BUPICT — peKTalbHA 3a103a (OpTraH COJIHOBOTO OOMIHY).
Yepes CTIHKY TOBCTOI KUIIIKK MPOCBIYYE OCOOIMBA CKJIAJKa CIU30BOi 0OOJOHKH, IO
pOOUTH y TOPOKHUHI KUIIKU psn 00epTiB. Lle cnipanvruii knanan, wo CoBUIBHIOE
MPOXO/KEHHS 1K1, IO ¥ 301IbIIy€ BHYTPILIHIO BCMOKTYBaJIbHY MOBEPXHIO KUILKH. 3
TPaBHUX 3aJ103 aKyJIM HAMOUIBIIOO € IBOJIONATEBA MEUIHKA.

OpraHamu JOMXaHHS B XPSALIOBUX pUO CIYTYIOTh 370pa. 3s0poBUM amapat
CKJIQZIAEThCS 13 TPbOX €JEMEHTIB: 340pOBOi Iyru, MDK310pOBOi MEPETUHKH U
3si0poBux mentocToK. KpoBoHOCHA cucTema. /[gokamephe cepye pO3TAIIOBYETHCS B
HABKOJIOCEPIICBIA TMOPOXKHWHI, BIIIIICHOT BiJl TMOPOXXHWUHU TiJla BEPTUKAIBHOIO
MEPETOPOJIKOI0 — MepUKap iieM. TOBCTOCTIHHHUI IUTYHOUOK BEPITUHOIO CIIPSMOBAHUMN
ynepen. Ilepencepas 3HaXOMUThCA HAJ NMITYHOYKOM 1 YaCTKOBO OXOIUTIOE HMOTO 3
6okiB. [lo BepmmHM NUTyHOUYKA MPUIATAE HEBEIUKUM apTepianbHuii KoHyc. [lle onun
BIIIT ceplsi — 6eHo3Hull cunyc. Bim apTepialbHOTO KOHYca BIIEpEe]] BIAXOAWTH
yepesna aopma. Bin 4epeBHOI aopTH 10 350€p HANPABISIETHCS M'ATh Map MPUHOCHUX



3s50pOBHX apTepii 3 BEHO3HOIO KpoOB'I0. 30araueHa KUCHEM KpOB 30MpPA€ETHCS Y
BUHOCHI 350poB1 aprtepii. BuHOCHI 340poBi apTepii JiBOi W IpaBoOi CTOPOHH
3UBAIOTHCS Ta YTBOPIOIOTH JIBa KOPEHI a0pTH, sIKi OJMK4Ue 10 TyayOa 3JIMBAarOTHCS B
CIIUHHY aopTy. Cnunua aopma PO3TAIIOBYETHCA MiJ XpeOTOM 1 MEPEXOAUTh B KIHIII
TUJIa y XBOCTOBY apTepito. Benozna kpoe 3 TOJOBU 30UpaeThbcsl B MapHI IepeaHi
KapJIMHAJIbHI BEeHHW, a 3 Tyiayba W xBocta — y 3amaHl BeHu. llepeani i 3amHi
KapJMHaJIbHI BEHM KOXXHOI CTOPOHHM 3IUBAIOTHCA B KIOBHEPOBI MPOTOKH, IO
BIIQJ]AIOTh y BEHO3HY Ma3yXy, a 3 Hel KPOB MOMNajaae B mepeacepnas. XBOCTOBA BEHA,
110 HECE KPOB BiJl 33 JHHOI YACTHHHU TijIa, BXOJUTH Yy YEPEBHY MOPOKHUHY i yTBOPIOE
3BOPOTHI BEHU HHUPOK, IO BHANAIOTh y 3aJHI KapJuWHalIbHI BeHU. BeHwu, ski
30MparoTh KPOB BiJ OpraHiB TPaBHOTO TPAKTY 1 CEJI€31HKH, YTBOPIOIOTH 3BOPOTHIO
BeHy neuiHkd. [1oTiM KpoB 13 IbOTO OpraHy 30MpaeThCs B KOPOTKI MapHi MEYiHKOBI
BEHU, a 3 HUX — Y BEHO3HY Ma3yXy.

B akyn ¢yHkiionyots myny6o6i abo mezonegpuuni Hupku. Y CaMOK napHi
aeunuky. Y camyie napHi cim'aHuxu SBISIIOTH COOOI0 MyXKi TOJIOBXKEHI Tijia.
Tono6nuti Mo30k XpSIOBUX pUO y TOPIBHSHHI 3 TOJOBHUM MO3KOM KPYIJIOPOTHX
OUTBbIII PO3BUHEHUN, IO BHUPAKAETHCSA, B TMEPIIy YEpry, y BEIMKUX pPO3Mipax
NEepEeHbOT0 MO3KY 1 MO304Ka. HI0XOB1 YacTKu MepeHbOr0 MO3KY B1JIHOCHO BEJIHKI.
[ToBepxHst MO30YKa YTBOPIOE CUCTEMY 3BUBHH. B akynu, sik 1 B 1HIIUX XpeOETHUX,
FOJIOBHHUM MO30K CKJIQJA€ThCS 3 II'ITH BIAALIIB.

Tema JexkmiiHOro 3aHATTd 8. Oco0JMBOCTI OVIOBM Ta 3arajibHa
XAPAKTEPUCTHKA KJIACY KICTKOBHX PHO

Oco0muBOCTI 30BHINIHBOI Oy0BU. OcboBHIl ckeneT. Ueper, KICTKUA CIPaBxkKHI 1
HakJagHl. BHyTpimss Oynosa. [lnaBanbauii Mixyp, ioro @yHkuii. Jluxanss 3s10pose,
mKipsiHe Ta JiereHeBe. KpoBoHOCHa cuctema, ocoOsmBocTi ii OymoBu. TpaBHa Ta
BUaUIbHA cucteMd. HepBoBa cuctema Ta opranu uytrs. CrateBa cuUCTeMa,
PO3MHOKEHHSI, PO3BUTOK.

Knac KictkoBux pu6 Britouae 6utbi 20 tvc. cydacHuX BuiB. He3Baxkaroun Ha
BEIIMKY 30BHINIHIO W CHUCTEMAaTHYHY pI3HOMAHITHICTh, yCIM KICTKOBUM pubam
BJIACTUBI1 XapaKTEPH1 PUCH, IO BIIPI3HSIIOTH iX BiJ PUO XPSIIIOBUX.

10 CTaHOBJIATH OB 90% HUHI )KUBYYUX BUAIB pHO.

1. Ckener KICTKOBUX PUO TI€IO UM IHIIOK MIpOK KICTKOBUH MOKPUBHOTO abo
XOHIPOHAITBHOTO TTOXOIKSHHSI.

2. Tino BKpUTE KOCMOIIHOIO, TAHOIAHOIO a00 KICTKOBOIO JTYCKOIO.

3. ¥V nepeBa)kHOiI OUIBIIOCTI BUAIB CKOPOUYEHI MIk310pOB1 MEPETUHKH 1 3510pOBI
METIOCTKY 3HAXOAThCA 0e3MocepeIHbO Ha 35I0pOBUX JTyTax.

4. 340poBuil anmapat TPUKPUTHI 350POBOIO KPHUILIKOIO.

5. VTBOPIOIOTBCS BTOPUHHI IIEJICNH 3 BEPXHBOIICICIHUX 1 MDKIIEISITHUX
MOKPUBHUX KICTOK.

6. Mo30K 3 ycix OOKIB 3aXHUIIIEHUI YepenoM, KU CKIIAIa€ThCs 3 TTOKPUBHUX
IIKIPHUX KICTOK.

7. € nnaBanbHUN MIXYp — BOXXJIUBHUH T1IPOCTATUYHUN OpraH.

8. 3arutigHeHHs B OUTBIIOCTI KICTKOBUX pUO 30BHIIIHE, 1Kpa ApiOHA.



Knac KictrkoBux pub 06’enqnani B 451 poauny, 51 ps.

Knac Kictkosi puou — Osteichthyes

[Migxnac Jlomarenepi pubu — Sarcopterygii

Hanpsin Kucrenepi pubu — Crossopterygomorpha

Hanapsa JIBoaumxi pudu — Dipneustomorpha

[Tigxnac IIpomenemnepi pubu — Actinopterygii

Hanpsna I'anoinui — Ganoidomorpha

Xapaxmepucmuka Kicmkogux pub

Tino kicTKOBUX puO, SK 1 XPSIIOBHX, MUTUTHCA Ha TOJOBY, TyayO 1 XBICT.
[TonimoMm Mik TOJOBOIO W TymyOOM CIy>KUThH 350poBa LIUIMHA, a MK TyIayOoMm i
XBOCTOM — aHaJIbHUK OTBip. POT y KiCTKOBHX puO po3TalllOBaHUN Ha MEPEIHBOMY
KIHIII TOJIOBH, TOMY TaKuX pHO Ha3MBaIOTh KIHIIEBOPOTUMH Ha BIAMIHY Bij
MOTepeYHOPOTUX aKynoBux puod. IlIkipa KicTkOBUX puO TOHKA 1 MPOHU3AaHA BEIUKOIO
KUIBKICTIO 3a)103. T110 BKpUTE KICTKOBOIO JYCKOK. Maike y BCiX KICTKOBUX PHO
JycKa mpejcTaBieHa ABoMa (hopMaMu: MUKIOITHOIO Ta KTeHOIAHO. [TapHi KiHIIBKU
- TUIaBII, POT 13 XalajJbHUMHU IIENIeTIaMH, Ha SIKUX MOXYTh MICTUTHCS 3yOu. 310poBi
YT 3 TMPUKPIJICHUMU JI0 HUX 3SOpOBUMM TEIIOCTKAMHM 3aXOBaHl MijJ CHUIbHY
KPUIIIKY, Yepe3 1110 30BHINIHIX 350pOBUX HIUIMH € JIUIIE MO OAHIN 3 KOKHOTO OOKY.
Hizapi mapui. ¥ BHYTpIlIHBOMY BYCl € TpH MiBKOJIOBI KaHayiu. [iapocTaTHdHMIM
Opras - IUIaBaJIbHUN MIXYp - YTBOPIOETbCS K CIIMHHE BIATaTy>KEHHS cTpaBoxoay (Y
JIBOJMILIHUAX pUO, K YEPEBHE BIATaTy>KEHHS, YTBOPIOETHCA <JIETEHN»). Y CKEJIETI €
KICTKOBA TKAaHMHA; JIyCKa TAKOX KICTKOBA.

OcboBMIA CKEJET KICTKOBUX PUO YTBOPIOETHCS KICTKOBUMH XPEOISIMU 1 MOIUISETHCS
JWIIIe HA 2 BUIAUTM: TYJIyOOBHUII 1 XBOCTOBHIA. Y 4eperi KOoporia PO3pi3HSIIOThH J1Ba BiUILIH:
OChOBUI1 a00 HEBpAIBHMWIA, IO CTBOPIOE YEperHy KOpoOKy, 1 BicrepanphHuid. KicTku
HEBPAIBHOTO BUIILTY Yeperna BiAMOBIIHO 3rPyNoBaHi B MOTWIMYHIN, CITyXOBIH, OUHINA Ta
HIOXOBIN oOnacTsx. BicriepaibHuii CKeleT KOCTUCTUX PUO y MOPIBHSHHI 3 BICIEPATLHUM
CKEJIETOM aKyJIM 3HAYHO YCKJIQJHIOEThCS 32 PAaXyHOK 30UIBIICHHS OKPEMHX OKOCTCHIHb
Xpsilla Ta HASBHOCTI BEJIMKOI KUIBKOCTI TTOKPHBHUX KICTOK. HoOBOyTBOpeHHSIMH Yy
BICIIEpAJTbHOMY dYeperi KOCTHCTUX pUO € BTOPHHHI IIelend Ta 350poBa Kpuika. ¥
KOPONOBUX pub NPUCYMHIU 0COONUBUL 2IOMKOBULL anapam, aKull UKOPUCMOBYEMbCS
0151 nepemupanis pocaunHoi ixci. TInedoBuil mosc CKIIa1aeThCs 3 MIEPBUHHOTO IMOsCa
TPYAHUX TUTABIIIB, YTBOPEHOTO JIOTIATKOIO Ta KOPAKOiAOM (IpiOHI KICTKH, BIAITPAIOTh
pOJIb BTpaueHUX Oa3aiiil), Ta BTOPUHHOIO MOSACY O1IbII MACUBHOTO, IPUEHAHOTO JI0
MO3KOBOTO uepemna. Ta30BUU MOSC MNPEACTABICHUN JIMIIE HEMApHOK KICTKOBOIO
minactuHkoro. IlmaBui Moxyth OyTtu OicepiasibHUMHU (pamianii 3 000x OOKiB
0a3ajgbHUX €JIeMEHTIB) a00 yHicepiaJlbHUMHM (pajiajii Juie 3 oAHOro OOoKy). IHmI
KICTKOBI puOM B XOJl €BOJIIOLII BTpaTwiM Oazamnii. B 4yepeBHUX IUIaBISX HEMaE 1
paxaiamiii. BinbHa ruioniHa napHUX Ta HENApHUX IJIaBLIB YTBOPEHA JICTI IO TPUXISIMH,
AK1 y IeSIKUX puO TePETBOPEHI Ha MIIHI TOCTP1 KOJTIOYKU. 3aHypeHa YacTHUHA CKeJeTa
HEMapHUX TUIABI[IB YTBOPEHA 3arOCTPEHUMH JIOHU3Y XPSIIOBUMH a00 KICTKOBUMHU
MPOMEHSIMU — NTepuriodopamMu. XBOCTOBUHM TIIaBEIh JUYMHOK KICTKOBHX pUO Mae
cuMeTpuuHy OyaoBy (#oro BiCh yTBOPEHa XOPJAOK), WOro Ha3WUBaIOThH
nmpoTorepkaabHuM. B oceTpomomiOHMX, SK y XpsAMOBUX puO, KIHEIb XBOCTa
3arMHAETHCA  JIOTOPH, a YepeBHA JIOMAaTh  PO3POCTAETHCS;  YTBOPIOETHCA



HEPIBHOJIONIATEBHM, TETEPOICPKAIbHUN TUTaBeIb. Y OUIBIIOCTI KOCTUCTUX pPHO
YepeBHA JiomaTh e Oinblia, 330BHI IUIABEIb Mae€ CUMETpU4HI (opmu, aine
3aKiHYCHHS XpeOTa 3aX0AUTh Yy BEPXHIO JIOTIATh - TOMOIIEPKAIBLHUI THIT OYTOBH.

Tema JeRIIAHOTO 3aHATTH 9. OCHOBHI CHCTEeMATHYHI rPYyNH KiCTKOBUX PHO.
IHoxomxeHus puo.

Exomnoriuni rpynu pu6. Mirpariii Ta ix npuunan. CrucreMaTuka Kiacy.
XapakTepucTUKa OCHOBHHMX CHCTEMATHUYHUX TpPyI: IpOMEHeNepi, JOMacTHOIepi,
KHCTeNepl Ta ABOAMINHI pubw. IXTiocTerigm, mosBa O3HAK OYIOBH, 37JaTHUX
3a0e3neynTH BUXig Ha cymry. L[iHHI mpomucioBi Ta cTaBoBi puOu. 3HAYEHHS
KICTKOBHX pU0 B pubanbCTBi 1 pUOHUIITBI

Ckam'stHIII OCTaHKH CTapoAaBHIX puO, 3HAMIEHI B CTApIIINX MIapaX OCaIKOBUX
MOpiJl 3eMHOI KOpH, 3a OYJTOBOIO HAaraJyloTh CydyacHUX OesmienenHux. [lo mporo yacy
BBXXAJIOCS, 1110 HAMOUIBII JAPEBHI BiIOMI Oe3IeenHl TBApUHH, 1[0 HAraayloTh puo,
B1JIOM1 3 paHHbOTrO opjoBuKa (6nu3bko 450-470 MinpioHIB pokiB Tomy). [Ipote B
1999 pomi B kuraiicbkid mpoBiHINT FOHBbHaHL OynM 3HAWJEH! CKaM'sSHIIOCTI
pubomnoaionoro icrotu Haikouichthys 3 rpynu 6Gesmenennux BikoMm Onm3bko 530
MUTBHOHIB pOKIB (paHH1N KeMOpiit). MoxiuBo, nmoaioHi Gopmu Oy mpenkamMu BCixX
xpeOetHux. BukomnHi pemTku kuctenepumi pubu Osteolepis macrolepidotus 3
CEpEeIMHU BBIJOMBI JJ€BOHCHKOTO niepiony (BennkoOpuraHis).

3 pO3BHUTKOM IIENen 3 OJAHIET 3 340poBUX Ayr 3'sBuimcs nepui puou. Kpim
niesen, puOM MaroTh MapHl IJIaBLbI, BHYTPIIIHE BYXO 3 TphOMa HaMIBKOJOBHUMH
KaHaJIaMH 1 350poB1 ayru. He3pakaroun Ha MosABY MEPIIMX LIEIECTHOPOTUX PUO 1IE B
OpAOBHKE, BOHU 3aiMalM MiJJIeTJIe CTAHOBHINE aX 0 JEBOHY. Takum 4ynHOM, prOU
Ta Oe3menenHi icHyBamu Ouibimie 100 000 000 pokiB B ymoBax MepeBaKaHHS
Oe3IIeNenHunX, Ha BIAMIHY BiJ] TEMEPIIIHHOTO Yacy.

CrapomaBHi pubW Maidu WIMPOKE TUIO, BKPUTE KICKABUMH IUTACTUHAMH.
JIMOBIpHO, BOHM MM Oilli CAMOTO MOPCHKOrO 1HA. PHOM 3 MOBHHM CKEJIETOM i
mienenamMu 3'sBuiIMcs HaOarato misHime. Bixke 400 MUIbHOHIB pPOKIB TOMY BOHH
PO3AUTMIIMCA HA JIBa OCHOBHI KJIacH: XPSIIOBI puOW (aKkyiu, CKaTH 1 XUMEpH) 1
KICTKOBI.

[epri 3Haxigku XpAmoBux pud gatoBano 220-265 muH. pokiB Tomy. [Ipenku
CyYacCHUX aKyJ y TOM yac MaJii JOCUTh BHCOKY opraHizailiro. HaiiiaBHiil BUKOIHI
aKyJnIM 3HaifieHl B O0araTux MOPCHKHMX BamHAkoBuX Biaknanax Oraito (CHIA). Tam
BUSIBWIM JEKIJIbKa 3y0iB, MOAIOHHMX 10 3yOIB CydacHHMX aKyJj. 3aBASKH 1HIIIMH,
KJIBJICHACHKIN 3Haxijii, - Jo0pe 30epeKeHHM peIlITKaM Tijda, a TaKOXK JESKUX
OpraHiB - 3po0JIEHO PEKOHCTPYKIIiI0 MepBicHOi akyiu. OcobuHa Masia po3mipu 45—
120 cm. Ilpeaku cyyacHuX akyjd BUMEPJU B MEPMCHKUN MEpioA, KOJHM MOJAIBIIOro
pO3BUTKY HAaOyB Ti0OJOHT - TBapWHa, MOMAIOHA 0 Cy4YacHOi aKyjH, sSka Majia B
MepeHIN YacThHI IIeNIen ToCTpi 3yOu, a B TIMOWHI pOTa - IMIUPOKI, MPHUAATHI IS
MepEMETIOBAHHSI YepPEMaIioK MOJIFOCKIB. ['100/I0HTH KWK B TIOCTIMHIN KOHKYPEHIIIi 3
MpeaKaMyd KOCTUCTUX pub 1 M’sicoimammu  pentuiisiMu. [locTymoBo Ti060A0HTH
MoYaay MOCTYMATUCS MICIIEM HOBUM BUJAM aKyJl, OJUH 3 SIKHX - pi3HO3yOa akyja -
noci xuBe mobnmuzy Ascrpaiii. [Ipotsrom ropcekoro mepiomay, B 100y JTUHO3aBpIB,



aKyJy YCIIIIHO eBoJifouionyBanu. Toai chopmyBanocs 6arato poauH, y TOMY YHCII
IpeAKd CydacHUX ckaTiB. HampukiHii MioneHy akyid OyJd B YHCI HANOUIBII
MONUPEHUX TBApWH, SKi Hacelsuld Mops. [HIa Tinka AaBHIX XpSAIMIOBUX Jala
MOYaTOK KJlacaM IIEJICHO3sI0pOBUX Ta KICTKOBUX pubO. CydyacHi XpAIIOBI puodH
npeACTaBieH] JBOMa IIJIKJIACaMU:IUIACTUHO3IOPOBUMU ¥ CYIIIJILHOTOJIOBUMH, a00
xumepamu. CydacHi MIacTUHO3I0pOB1 BUHUKIIM OJ1M3bKO 150 MIIH pOKIB TOMY.
XpA110Bi pubu 3'IBUIUCS Ha pyOexi CHIYypY 1 1eBOHY, 0J13bK0 420 MiIbHOHIB
POKIB TOMY, 1 JIOCSTIH PO3KBITY B KapOoHi. KicTkoBI puOH BOAATHCA B CBITOBUX
OKeaHax sIK MIHIMYM 3 JI€BOHY; HE BUKIIIOUEHO, III0 BOHU ICHYBalH BKE B CHIIYPI.
bina akyna 6155 6eperiB octpoBa ['Banenymna (Mekcuka)
binbire momoBUHU BCiX KMBYTHh HUHI BUIIB XpEOETHHX, a came, 3TiTHO 0a3i JaHHUX
FishBase, 6mm3pko 31 Thcsdi BHUIIB, BITHOCATBCS 10 puO. Uncao BU3HAHUX BUIIB
IOPOJOBKYE 3MIHIOBAaTHCS BHACHIIOK BIAKPUTTIB HOBHUX BHJIB, a TaKOX
TaKCOHOMIYHHUX PEBi3ii okpemMux rpym pud. HuHi )KUByTh pubM IIpeACTaBIeHI 1BOMA
kiacamu: xpsioBi pudu (Chondrichthyes) 1 kictkoBi pubu (Osteichthyes). CyyacHux
XpAIIOBUX pUO IiIsATh Ha JBI Benuki rpynu - Holocephali (uenbHOronoBux), i
Elasmobranchii (rutactiHoskaOepHUX, KyJId BXOAAThH akyiu 1 ckatu). Huni icaye 900-
1000 BuaiB xpsmoBux pud. KictkoBi pubu IUIAThCSA HA JBa Miakiacu: Jlomacrermnepi i
[Ipomenenepi.

3micToBMH MOAVJIb 3. 36eMHOBO/JIHI TA IJIA3VHH.

Tema Jexkuivinoro 3anarra 10. XapakTepHucTHKA i 0CO0JHUBOCTI OVI0BM
HAAKJIACY YeTBEPOHOTNX TBAPHUH TA KJIACY 3eMHOBOTHUX

[lopiBHsIHHA OynoBM JMYMHOK aMPiOiil 3 pubamu. Heotenis. Cucremaruka
KJIacy, XapaKTepUCTUKAa XBOCTaTUX, Oe3HOorux Ta Oe3xBocTux amibiil. IIpakTuune
3HaueHHs. JKaba — ocHOBHUI 00'€KT Ta0OpaTOPHUX AOCIIHKECHb.

3emHOBOJIHI, a00 amibii, 11e mepIr NPUMITUBHI Ha3eMHI1 XpeOeTHI TBApUHH,
K1 HajiexaTh N0 TPyNH aHaMHii. [[7s iX 1HIMBIAyaldbHOTO PO3BUTKY XapaKTepHa
3MiHa CepeIOBUIIA MPOKUBAHHS: TTOYATKOB1 (pa3u po3BUTKY BiAOYBalOThCS Y BOJI, a
JOPOCJIl TBApWHHU IPUCTOCOBAHI JI0 KHUTTSA Ha Cyili. Y 3B'S3Ky 3 IIUM 3€MHOBOJIHI
BEIyTh BOJIHO-Ha3eMHUI c1oci0 KUTTI. CXoxkicTh aM(]iOiii 3 BOIHUMU TBApUHAMM:

1. MOAIOHUN PO3BUTOK €D,

2 BIICYTHICTh 3apOJKOBHX 000JIOHOK;

3. HasIBHICTh JINUUHKHU;

4 JTUXaHHA JIMYUHOK 1 Oaratbox BoaHMX amdiOiii BiIOyBaeTbcs 3a

JIOTIOMOT 010 350¢ep;

S5. noniOHa 0y/10Ba KPOBOHOCHHUX CHUCTEM JIMUMHOK aM]ibiit 1 puo;

6. HAsSIBHICTh apTepiaIbHOTO KOHYCA 1 apTepialIbHUX AYT;

1. noaiOHa Oy/0Ba BUIIIBLHOI CHCTEMH: Y JIMYMHOK — MPOTOHEPpHUUHA, Y
iMaro — me3oHedpuyHa;

8. MONKUTOTepMIs;

Q. IIKipa CIU3UCTa 1 BOJAOIPOHHUKHA;



10. omHakoBa KUTBKICTH TOOBHUX HepBiB (10 map).
Oco06aMBOCTI OpraHi3allii 36MHOBOIHHX:

1. BTpaTa 30BHIIIHBOTO CKEJIETa;
2. yepen  iatuOa3ajdbHUN, ayTOCTWINYHMM  (IM1IHEOIHHOKBAAPATHUM
CJIEMEHT 3POCTAETHCS 3 YEPEITHOI KOPOOKOI 1 pyXOMO 3'€HY€EThCS 3
XpeOTOM JABOMA MOTUIMYHUMH BiPOCTKAMH ), 3HAUHO TTOJICTIITYETHCS;
TpyOuacta Oyj0Ba BaKUJIBHUX KIHIIIBOK;
KICTKOBHUI MO30K, SIKUM BUPOOJIA€ 3HAYHY KUTBKICTh TEMOTJIO0IHY;
cUCTeMa M'A31B-3rUHAUIB 1 M'A31B-pO3rHHAYIB;
CEpEeIHE BYXO 3 OAHIEI0 KICTOYKOIO;
MIKIPSHO-JICTEHEBUIA TUTI JTUXAHHS;
PYXOMi MOBIKH OYEH;
3MilllaHA KPOBOHOCHA CHCTEMa 3 JIBOMa HEpO3AUICHUMHU KOJaMU
KpOBOOOITY;
10. TpukamepHe cepile — JBa nepeacep/s 1 OUH IITYHOYOK, 3 apTepialIbHUM

KOHYCOM,;
11.  ABi miBKYJI IEPEAHBOTO MO3KY;
12.  MO3KOBE CKJCHIHHS — apXiMaaiyM.

©oOoNO O hoW

Cy4acHi 3eMHOBO/IHI TPYIIYIOThCS Y TPH PAJIU:

. besnori (Gymnophiona),
. XBocrtarti (Caudata),
. besxBocti (Anura, seu Salientia).

JKaba Hane:xuTh 10 mepioro kimacy HazemMHux TBapuH (Amphibia). KopoTkuii
IIUPOKUN TynyO »abu 3 BEIMKOI IUIECKATOI TOJIOBOIO MO30aBJICHUN Oy/b-
SKOTO 30BHINTHBOTO CcKeneTa. Tij0 ii 3aBKJIM BOJIOTE Yyepe3 HasBHICTh Y IMIKIPi
BEJIMKO1 KIJBKOCTI 0araTOKJIITHHHHMX 3ay103. Ha rojoBi mepen ounma mgo0pe
MOMITHI HI3api, IO 3aMUKAIOThCSA KIalmaHaMd 1 3'€lHaHl 3 HIOXOBUMU
KarcyjaamMu, a OCTaHHI MalTh OTBOPU BCEPEAMHY POTOBOI MOPONKHUHH, IO
3BYThCS X0aHHW, a00 BHYTpiIHI Hi3zpi. [lo O0kax roioBu po3MilleHI BEIHKI
od4l, SIKI MAalOTh XapakTEpHI JJid Ha3eMHUX TBAPWUH BEPXHI Ta HHUXKHI MOBIKH.
Kpim TOro, OkKo 3aKkpuBa€ThCA TPETHOIO IOBIKOK, IO PO3TAIlIOBAaHA Iij
HIKHBOIO 1 3BEThCSl MUTOTIMBOKO. [103a1y oveil po3TaiioBaHi OKpyTil OTBOPH,
3aTSTHYTI TOHEHbKUMU OapabaHHMMU TiepeTHHKaMu. Ha BigMiHy Bijf caMoOK, y
caMmIliB ka0 y 3aJHIX KIHISX pOTa € TOJIOCOBI MIIIKH — PE30HATOPH, IO
BiJIKpUBAIOTHCSA B POTOBY NMOPOKHUHY. KOPOTKI mepeHi YoTHUpHUIIali KiHIIBKA
y ka0 TOMITHO MEHIIl 3a BeJWKI 3aJHl M'STUMNANl, MDK MNaIbISIMU SIKUX
HATATHYTI [JIaBajibHI NepeTUHKU. Bl maneii nmo30asineni kirtis. Ha nepeanix
KIHI[IBKaX Yy CaMIliB B OCHOBI MEpHIOro (BHYTPIIIHBOTO) MaJbL € BEIUKHUMA
Oyrop, 110 JOcCArae OCOOJMBOTO PO3BUTKY B TMEPIOJ PO3MHOKEHHS,
J0TIOMaraoyu TPUMATHCh 32 CaMKY IiJl Yac 3aruligHeHHs ikpu. Ha 3agnbomy



KIHIT TLTa pO3MIINIEHU €JMHUI BUBITHUN OTBIp — Kjoaka. Ha Biaminy Bifg puo,
HIKipa >ka0u CIOMYYaEeThCs 3 TLIOM JIMILIE HA MEBHUX AUISHKAX, MK SIKUMHU
pO3TaIllOBaH1 BeJMKI MOPOKHUHM, 3alOBHEH1 JiM(oro — giMpaTHdH1 MIIIKH.
JIpiOH1 KOHYCOBHJIHI 3yOHM PO3MIIIICH] Y ’Ka0 HE JIMIIE Ha BEPXHBOIICICTHUX Ta
MIEJIETHNX KICTKaxX, a ¥ Ha jgemimi. Y 3aaHIX KyTax TWigHEOIHHS B
POTOTTIOTKOBIM MOPO’KHUHI PO3TAILIOBAaHI €BCTAX1€Bl TPYyOH, IO € BHYTPIIHIM
OTBOPOM CIIYXOBOro amapara. Ha HIKHIH CTIHIII POTOBOI TMOPOXHUHU
PO3MIIICHUH SA3HK, 32 IKUM € OTBiIp — TOPTaHHA LIUIMHA, [0 OTOYEHA TApHUMU
YepnajaonoiIOHUMH XpsIIaMH, Ha SKUX HATSITHYTI JB1 3TOPTKH CJIU30BOL
000JI0HKH — T0JI0CcOB1 3B's3ku. CKeseT xkabu MOJIICHUH Ha BN 1, KpPIM
XapaKTepHUX I pUO TyJyOOBOTO Ta XBOCTOBOI'O BIJILIIB, MA€ III€ 1O OJHOMY
XpeOIf0 B IIUHHOMY Ta TIONEPEKOBOMY Bifiinax. XBOCTOBUH BIIAUT —
YpOCTHJIb, €EMOPIOHATBLHO 3aKJIAJIA€ThCA Y BUTIISAL OKpeMux xpebmiB (mo 12
IT.), K1 MOTIM 3pocTatoTbes. Ha BinMiHy Big puO, y sKMX XpeOIll JBOBIHYTI —
amoinenbHi, y am}ibiii BOHM EepeTHFOBIHYTI — MPOLIETbHI (32 BUHATKOM 8 Ta
9-ro xpeo6i1iB). 3HAYHO YCKIIQJHEH1 1 Kpallle pO3BUHEH1 MOSCH KIHIIIBOK. Yepern
Cy4yaCHUX 3E€MHOBOJIHUX XapaKTepU3Y€ThCS HASBHICTIO MEHIIOI KIUTBKOCTI
KICTOK y MOPIBHSAHHI 3 YepernoM pubu. BiH Mae J1Ba BiAIIN: BiCUEpAIbHUMN Ta
OChOBHUI, a00 HeBpajdbHUM. BepxHil BT IIEJIENOBOI AYTH MPUPOCTAE 10
OChOBOTO ueperna (ayTOCTWisl), a HUXKHIM (ToMojor MeKkeneBoro Xpsiia)
30epirae (yYHKIII0 HIWKHBOI MIenenu. BepxHid BT MiIA3UKOBOI JTyTH
(miABICOK) TIEPETBOPIOETHCSA y CIIYXOBY KICTOYKY (CTOBIYMK), OIMH KiHEIh
AKOT YIHUPAETHCS B OBAJbHE BIKHO CIIYXOBOI KarCyju, Apyruili — y 6apabanny
NEPETUHKY; HIDKHIN BIIUT MiA'A3UYHOI JYyTW pa3oM 13 350pOBUMH JTyraMu
yTBOPIOE T 's3UKOBUN amapar. OChOBUN uepern 3eMHOBOJHHX, SIK 1y puo,
iatu0Oa3anbHUi, TOOTO Ma€ IMUPOKY OCHOBY. bBINBIIICTH KICTOK depera
XPSILOBI.

Tomorpadiss BHyTpimHIX opraHiB y amdiOiii MOpPIBHAHO 3 pubOaMu Ma€ CBOi
0COOJMBOCTI B 3B’SI3Ky 3 BHUXOJOM Ha Cylly. 3MIHM TOPKHYJHCA BCIX CHUCTEM,
0COOJIMBO TUXAJIbHOI Ta KPOBOHOCHO1. OpraHu JUXaHHS TOYMHAIOTHCS HI3JAPSIMU, SIK1
3’€JIHaHl 3 POTOBOIO MOPOKHUHOIO X0aHAMU. 3a SI3UKOM € OTBIP — ropranxa miimina, 10
OTOUCHA TAPHUMHU uepnanosumuumu xpsmamu. JIETEHI — TOHKOCTIHHI MIIIKHU, CTIHKH
BHYTPIIIHKOI TIOBEPXHI SIKHX YTBOPEHI komipkamu. [paBHA CHUCTEMa MOYHHAETHCS
POTOTJIOTKOBOIO MIOPOKHUHOIO TMEPEXOIUTh B KOPOTKHM crpasoxin, & a1l B MUTYHOK. 3a
IITYHKOM iz[e aBaHanugaTunana KMIIKA, sIKa MCPCXOJUTH Y TOHKI, 4 I[aJ'Ii — B mpsimy KHIIKY,
10 3aKIHYYETHCS Kkioakoro. Y TETI ABAHAIUATUIANOI KUIITKA PO3TAIIOBAHA mianuiyHKosa
samosa. [IpaBOpydY BiJ MUIyHKAa 3ajsirae Bejluka IedyiHka. KpoBOTBOpHUM 1
JTIM(OTBOPHUM OpPraHOM € ceje3lHKa. Y OpOCIUX TBAPUH € MapHi TYTyOOBI mupku 3



BUBIJIHUMU TPOTOKaMH (BOJb(GOBI KaHAIM) Ta TOHEHBKHUU cewosmii wmixyp, sxuii e
BUIT'SITYYBAHHSAM YE€PEBHOT CTIHKU KJIOAKH.

KpoBoHocHa cuctema 3aMKHYTa, TpUKaMEpHE CepIie MICTUThCS B TOHEHBKIM
nepukapianbHiil cymii. Ceplie CKIaIaeTbes 3 IBOX MEpeAcepib MPaBoro i JiBOro i
oJlHOTO 1ITyHOUKa. KpiMm TOro, 10 cepist mpuiisirae BEHO3HUI CHHYC Ta apTepialbHUMA
KOHyc. Bin aprepianbHOro KoHyca BIAXOASTH TPU MapHi Ayrd aopTH. YacTuHa KPOBi
3aJUIIAETHCS apTepPlaTbHOI0 — B COHHUX apTepisiX, YaCTHHA — BEHO3HOIO — B IIKIPHO-
JIETEHEBUX apTepisx, pemirta — 3MillaHol — B Ay3l aoptu. HepBoBa cucrtema
CKJIaJIa€ThCsl 3 THX CaMUX BIAAUIB, mo W y puO. IlepemHiii M030K pO3BHUHEHUIA
Kpale, MO304OK — Tripiie. 3 OpraHiB 4YyTTs Y BOJHHUX 36MHOBOJHUX € O1yHa JiHis. Oul
36MHOBOJIHUX MPHUCTOCOBAHI IS JKUTTS Ha CyXOJOJil, ajie¢ CIPUHUMAIOTh TIIBKU Ti
00’€KTH, SIKI PyXarOThCA. 3axWINCHI 04l TMOBIKaMH, B >ka0 po3TamoBaHI Hal
MMOBEPXHEIO TOJIOBHU, IO JIO3BOJISIE IM CIIOCTEpIraTH 3a TUM, L0 BIIOYBA€THCS HaJ
noBepxHer Bojau. Opranu Ciyxy: BHYTPIIIHE Ta cepeaHe Byxo. CMaKoOB1 pelenTopu,
pO3TaIIoOBaHi Ha A3ULI 1 B POTOBIA MOPOKHUHI. KIITHHY MIKIpU CIpUIIMAOTh XIMI4HI
PEUYOBUHU, MEXAHI4HI [TOPA3HUKH, 3MIHH TEMIIEPATYPH.

Xabu — 11e po3aUIbHOCTATEB] TBAPUHU, 3aIUTITHEHHS Y sSIKUX 30BHIIIHE. CTaTeBi
OpraHu caMmIliB TPEACTABJICHI MAPHUMU KOBTYBAaTO — OUIMMH CIM'SSHUKaMH, IO
MPWISITal0Th 0 YEPEBHOI MOBEPXHI HHUPOK, Ta KUPOBUX TUl. CTareBl MPOIYKTH 3
CIM'IHMKIB MOTPAIUISAIOTH 110 KAHAJIBLUAX Yy HUPKY, a J1ajl M0 BOJb(OBUX MPOTOKAX Y
CIM'AHMI TyXHUpelb, 3BIIKM B KJIOAaKy 1 Ha30BHI. Y CaMOK OpraHdM pPO3MHOMXEHHS
CKJIQJAI0ThCAd 3 MAapHUX 3€pHUCTOI OYyAOBHM SIEYHHMKIB Ta MapHUX SUIENPOBOAIB —
MIOJIJIEPOBUX KaHATIB, IO BIJIKPUBAIOTHCA B TMOPOKHUHY Tila PO3IIUPEHHSIM —
miikoro. Hapx seynmkamu, sIK 1y camIliB, pPO3BHHEHI XHUpPOB1 Tima. s, Mo
NOTPaNId 4Yepe3 pO3pHUB y MOPOXKHHUHY Tija, MO SHULENPOBOAY NPOHUKAIOTH Y
KJIOAKy, a 3BIJITH — HA30BH1. 3aIuTiTHEHHS 30BHIITHE. PO3BUTOK 3 IEPETBOPECHHSIM.

Tema JgekmidHoro 3a"HarTda 12. OcodauBocTi OVI0BH Ta 3arajbHa
XAPAKTEePUCTHKA IJIA3VHIB

[lepmni copaBxHI Ha3eMHI TBapyUHU. 30BHIIIHA Oy[oBa: WIKIpa, KIHIIBKH.
JlereneBe nuxanHs, OynoBa ckeneta. HepBoBa cuctema, HeonamiyM, yAOCKOHATICHHS
opraniB uyTTs. KpoBoHOCHa cucTema, Oy0Ba ceplisl Ta TOJIOBHI KPOBOHOCHI CYJIUHHU.
TpaBHa cuctema, mosiBa TBepaoro migHeOiHHSA. bymoBa nHupok. CrareBa cucrema,
PO3MHOKEHHS 1 PO3BUTOK

30BHINIHIN MIKIpHUN TOKPUB TJIa3yHIB BHACIAOK IMOTOBIICHHS 1 OPOTOBIHHS
YTBOPIOE JIYCOUYKH a00 MIUTKU. Y SIMIPOK POTOBI JIYCOYKH TEPEKPUBAIOTH OJHH
OJIHOTO, HAraJyl4d YEepenuiro. Y uyepernax 3poIleHi MMUTKU (POPMYIOTh CYIIITEHUN
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minHui mannup. LlinmpHa 1 cyxa mikipa MicTuTh maxydi 3ano3u. Ciau3oBi 3a103u
BIJICYTHI.

B ocboBOMY ckesneTi MOMITHI YOTHUPH BIAJAUIM: IIUWHKUM, TyTyOOBHM, KPHKOBHUI
1 XBOCTOBMM. 3arajibHa KUIBKICTh XpeOiiB pizHa y pizHuUX BuAIB (50-80, y 3Mii
3poctae 10 140-435). 3 xpebuiB mmuitHoro Bigauty (Bim 7 mo 10) nBa mepemHix
(atnanT 1 emictpodeit). Y TymyboBoMy BiIl BiJ 16 10 25 xpeOiiiB, KOKEH 3 Maporo
pebep. Ilepun kigpka XpeOIliB MPUKPITUIIOIOTLCS 10 TPYAUHHU, YTBOPIOIOUU TPYIHY
KIITUHY (BIACYTHA y 3Miil). ¥ KpMKOBOMY BIAJIJII BCHOTO JIBa XpeOIl, 10 MHUPOKHUX
MOTEPEYHHUX BIIPOCTKIB AKUX MPUEAHYETHCS Ta3. XBOCTOBHM BIJJIUT CKIATAETHCS 3
KUTBKOX JecsATKiB (15-40), MmO MOCTYMOBO 3MEHIIYIOTHCS B PO3Mipax, XpeOIiB.
OcTanHi XBOCTOBI XpeOIll TPEACTaBIAIOTh COOOI0 HEBEIUKI MATWIKOMNOM10H1
KICTOUKH. Y JCSKUX TpyMax PEenTHIid OChOBHI CKENeT Ma€ BiAMIHHOCTI. Y 3Miid
XpeOeT YiTKO AUIUTHCS JHUIIE Ha Ty TyOOBUH 1 XBOCTOBUH BIJALIN, TPYIMHA BiJICYTHS.
VY uepenax xpeOiri TyayOOBOTrO BIIJIUTY 3pOCTAIOTHCS 31 CHMHHUM IIUTOM MHaHIUPA,
BHACIIIJIOK YOT'O CTAIOTh HEPYXOMI.

Yepen mia3yHiB 3HAYHO OLIbIIE CKOCTEHIIWH, HIX Yy 3eMHOBOJHUX. Jluiie B
HIOXOBOT KarCyji 1 CIyXOBiil 00JacTi MICTUTBCS HEBEJIMKAa KUIBKICTh XpsIa.
OcpoBuii 1 BiCIIEpaJIbHUM BIJIUTH Yeperna eMOpioHAIbHO (DOPMYIOTECS OKpEMO, ajie y
JOPOCIUX OCOOMH 3pOCTAIOThCS B €IUHE YTBOpPEHHs. [0 ckiany dyeperna BXOIATh SIK
XpAIIOBI, TaK 1 YUCJIEHHI MIKipHI KicTku. [losic mepenHiX KIHIIIBOK MOMIOHUNA 10
MOSICY 36MHOBOHUX, BIJIPI3HAIOUUCH JIUIIIE OUTbII CUIILHUM PO3BUTKOM OKOCTEHIHHS.
IlepenHst KiHIIBKa PENTUIIIN CKJIQJAETHCS 3 TUI€Ya, MEPEAIUIIYYS 1 KUCTI. 3aaHs — 31
CTerHa, TOMUIKM Ta cTrond. Ha QamaHrax KIHIIBOK po3TalloBaHi Kirti. M'si3oBa
CHUCTeMa IIJIa3yHIB TPEJCTaBICHA KYBaJbHOIO, IIMHHOI MYCKYJIaTypol Ta
MYCKYJaTypOIO YEepPEBHOTO Mpeca, a TaKOX MYCKYJIAaTypoOlo 3TMHAYiB Ta PO3THHAUIB.
[IpucyTHi XxapakTepHi sl aMHIOT MIKPEOEpHI M'SI3H, SIKI TPalOTh BAKIUBY POJIb MPU
akTi auxanHs. [ligmkipHa MycKyjaTypa J103BOJISi€E 3MIHIOBATH TMOJIOKEHHS POTOBHX
JTYCOK.

[Ina3yHu € rpymoro TBapuH, siKi TOBHICTIO OBOJIOJUTH KUTTSAM Ha cymii. [[pomy
CIPHSUTM YAOCKOHAJIEHHS BCIX CHUCTEM OpraHiamy penTwmi. JluxanbHa cucrema
MJ1a3yHIB BCMOKTYBAJbHOTO THITY 32 PAaXyHOK PO3IIUPEHHS Ta 3BYXKEHHS TPYHAHOI
KJIIITHHU 3a JIOTIOMOTOK0 MDKpeOepHoi Ta depeBHOI Myckyiarypu. IloBitpst depes
ropTaHb HAAXOAUTh Y Tpaxero, sKa Ha KiHII JIIUTHCI HAa OPOHXH, IO BEAYyTh Yy
jeredi. Y TmUa3yHIiB JIer€HI MarOTh MIMIKONOMAIOHY OyAOBY, Xo4a iX BHYTpILIHS
CTPYKTypa HalaraTto CckjajHima. BHYTpIlIHI CTIHKU JIETEHEBUX MIMIKIB MaloTh
CKJIa4acTy NOopUcTy OyZO0BY, 10 3HAYHO 30UIbLIYE JUXAIbHY TTOBEPXHIO.

VY mnasyHiB TpbOXKaMEpHE CepIie, M0 CKIAIAETHCS 3 OJJHOTO MUTYHOUYKA 1 ABOX
nepencepab. LImyHOUOK po3aiieHuii HEMOBHOIO MEPETOPOAKOI0 Ha JIBi MOJOBUHU:
BEPXHIO 1 HIXKHIO. Y MPOTUBAry 3araibHOMy apTepiajibHOr0 CTOBOYpY 3€MHOBOJIHUX,
y PENTUIIii CIOCTEPITAEThCS TPU CAMOCTIMHUX CYAWHH: JIETEHEBA apTepis, mpasa i
JiBa ayru aoptu. [yru aopTH OTMHAIOTH CepIie 1 Ha COUHHOMY OOIll 1M03a1y HbOTO
00’€IHYIOThCS B HEMapHy cnuHHY aopTy. CnmHHA aopTa 3abes3neuyye KpoB’i0 BCi
OpraHu 3aJHbO1 YacTHHH Tina. Big mpaBoi mayru aopTH, 1m0 BiAXOIWUTH Bia JIIBOTO
apTeplaJIbHOTO HUTYHOYKA, BIITayKYIOThCS 3arajbHUM CTOBOypoM IpaBa 1 JiBa
COHHI apTepii, Bil MPaBoOi X Iyrd BIAXOMATH 1 OOMABI MIAKIIOYHYHI apTepii, 110
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HECYTh KpOB /0 MepeAHiX KiHuiBok. [loBHOro mopgily Ha gBa HE3aJIeKHUX KOJa
KpOBOOOITY y IUIa3yHIB (BKJIIOYAIOYM KPOKOJWIIB) HE BIIOYBAETHCA, OCKIIBKH
BEHO3HA i apTepialibHa KPOB 3MIIIYIOThCSI B CHUHHUIN aopTi.

TpaBHa cucTeMa BHACIIOK PI3HOMAHITHOCTI JOCTYITHOI JIJISl JKUBJICHHS 1K1 €
OUIBIII  PO3BHHEHOIO, TpaBHUM TpakT y IUIa3yHIB Habarato  OiIbII
nudepeHIiioBannii, HiXK y 3eMHOBOJHMX TBapuH. IIlmyHOK Mae TOBCTI M'sI30Bi
cTinkd. Ha mMexi M TOHKOIO 1 TOBCTOIO KHIIKOIO 3HAXOJUTHCS CIINa KUIIKA, SKOi
Hemae B aM(iOiii. Benuka meuinka penTwiidi Mae xoBUHUN Mixyp. IlignumyHkoBa
3aJ103a y BHTJISII JIOBTOTO IMIUTBHOTO TiMA JICKHUTH B METI ABAHAAIATUIANOI KUIIIKH.
Kumeunnk 3akiHdyeTbes KII0akok. BuminpbHa cucTeMma IIa3yHIB TIPEICTaBIICHA
Ta30BUMH HUPKaMH, CEUYOBOJAMHU 1 CEYOBUM MixypoM. Hupku mia3yHiB 1CTOTHO
BIJIPI3HAIOTHCA BiJ] HUPOK puO 1 amiOiil, SKUM JOBOAUTHCS BUPIIIYBAaTH 3aBJaHHS
no30aBJIeHHs] BiJ TOCTIHHOTO HAAJMUIIKY BOJM B OpraHi3mi. 3aMmicTh TYIyOOBHX
HUPOK aM}i0iii (Me30HehpOoC), HUPKU penTuiiid (MeTaHedpoc) po3TalIOBYIOThCS B
Ta30Bii 00JacTi 3 YepeBHOI CTOPOHU KJI0aku 1 To ii Ookax. Hupku 3'ennyrorbes 3
KJIOAKOIO yepe3 CceYoBOJM. TOHKOCTIHHHM CTEOJOBUN CEYOBHI MIXYp 3'€IHYETHCS 3
KJIOAKOI0O TOHKOIO MIMMKOI0 Ha i1 4epeBHIN CTOPOHI. Y JESKUX IJIa3yHIB CEYOBHIA
MIXYp HEJIOPO3BUHEHUH (KPOKOIMIIH, 3Mii, K SIIIPKH).

Sk 1y OLIBIIOCTI XOPJOBUX TBAPWH, HEPBOBA CHCTEMa IUIa3yHIB MPECTaBICHA
TOJIOBHUM 1 CIIMHHUM MO3KOM. ['0JIOBHUI MO30K pO3TalllOBaHUN BCEpEIUHI yeperna.
Psan BaxxnmBHX 0COOJMBOCTEN BIJIPI3HSE TOJIOBHUK MO30K IUJIa3yHIB B1JI TOJOBHOIO
MO3KY 36 MHOBOJIHUX. BUIUISAIOTH 'ATh BIAAUIIB TOJIOBHOTO MO3KY IJIa3YHIB.

VY nna3yHiB € 1IICTh OCHOBHHMX OpraHiB 4yTTs. OpraH 30py — Odl, BJAIITOBaH1
CKJaaHime, Hix y xa0. [lonepedHocMyracta MyckynaTypa, sika J03BOJISIE HE TUIbKU
MepeMillaTi KPHUIITAINK, a W 3MIHIOBaTH KOTO (OopMy 1 TaKMM YUHOM 31HCHIOBATU
Ou1bII ePeKTUBHY aKOMOJaIlit0. 30BHIIIHI TOBIKH 1 MUTAJIbHA MEPETUHKA BUKOHYIOTh
3axucHy (QyHKII0. Y 3MIH 1 JESKHX SIIIPOK TMOBIKM 3pOCTAlOThCS, (POpMyIOUu
mpo3opy 00070HKY. Opran HIOXYy TPEACTABICHUN BHYTPIIIHIMU HI3APAMH -
X0aHaMH. Y TOPIBHSIHHI 3 OyJJOBOIO 36MHOBOJIHUX, XOaHU PO3TAIIOBaH1 OJIMKYE 10
TJIOTKH, 110 JIa€ MOXKJIMBICTh BUIBHO JUXATH B TOM 4Yac, KOJHU i’Ka 3HAXOIUTHCS B POTI.
Hiox po3BuHEeHMIT Kpalie, HDK y 3€MHOBOJHHUX, JTO3BOJISIOUM 0aratboM AIlipKam
3HAXOAUTH 1KY, 1110 3HAXOIUTHCS ITiJ1 IOBEPXHEIO MICKY Ha TUOuHI 10 6-8 cM. Opran
CMaKy — CMakoBl IIUOYJWHU, pO3TAIIOBaHI B OCHOBHOMY B TJIOTII. Oprad TeraoBoi
YYTJIMBOCTI 3HAXOJUTHCA Ha JIMLBOBIM SMIII MI)K OKOM 1 HOCOM 3 KOXXHOI CTOPOHHU
rojioBu. Oco0auBO po3BUHEHHUI y 3Mid. Opran ciyxy OJIM3bKUH 0 OpraHy Ciyxy
*a0, BIH MICTUTh BHYTPIIIHE Ta CEpeAHE BYX0, 3abe3nedyeHe OapabaHHOIO
MEPETUHKOIO, CIYXOBUM KICTOYKOIO — CTPEMEHOM 1 €BCTaxi€Bow TpyOoro. Poib
CIIyXY B JKUTTI IUIa3yHIB MOPIBHSIHO HEBEJIMKA, 0COOJMBO CIaOKUI CiyX Yy 3MiH, 1110
HE MaloTh OapabaHHO! MEPETUHKH 1 CIPUHMAIOTh KOJIMBAHHS, IO MMOITUPIOIOTHCS TI0
3emiii abo y Boal. TakTuibHI BIAYYTTS BUPaXEHI YITKO, OCOOJMBO B uepemnax, siKi
MOYTb BIIYyBaTH HaBITh JIETKUH JOTHK JI0 TTAHITUPY.

[Tna3zynu — po3ainpHOCTaTeBl TBapuHU. Y0I0BIYA CTaTEBA CUCTEMA CKIIATAETHCS
3 mapu CIM'SHUKIB, Ki pO3TamoBaHl 3 OOKIB MOIMEPEKOBOTO BiALTy XxpeOTa. Bin
KOXKHOTO CiM’STHUKA BIJIXOJWTH CIM’SIHUM KaHaj, sSIKMW BMajae y Boib(IB KaHaT. 3
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MOSIBOIO TyJTyOOBOi HUPKH y IUIa3yHIB BOJIb(IB KaHAJ y CaMIliB BHCTYyMA€ JIUIIE 5K
CIM AMPOBIJ 1 MOBHICTIO BIJICYTHIN y caMOK. Bosib(hiB KaHall BIIKPUBAETHCS B KJI0AKY,
YTBOPIOIOYH CiM'STHUI ITyXHPEITh.

JKinoua craTeBa cucTema IMpejcTaBlIeHa S€YHUKAMHU, SIK1 1IBIIICH] HAa OpHXKi 10
CIIMHHOI CTOPOHM TOPOKHHUHM Tijla 3 OOkiB xpeOra. SAiuenpoBoau (Mrosieposi
KaHaJIM) TaKOX IIJBIIIEHI Ha Opwki. Y TNEepeaHI0 YacTHHY MOPOXHHUHU Tijla
STMIIETTPOBO/IM BIJIKPUBAIOTHCS IILICTIONIOHUMH OTBOpaMu — Jiikamu. HrokHIN KiHelb
SUIIETIPOBOIB BIJKPUBAETHCS B HIDKHIA BIIIUT KJIOAKM Ha ii CIUHHIA CTOPOHI.
3amigHeHHs BHyTpimHe. PO3BUTOK 3apojaka npsiMuii BiIOYBa€THCS B SIHIII.

Tema gekuinHoro 3aHATTa 13. [1oXoKeHHS TA CHCTEMATHYHE MOJI0KEHHSHA
IUIA3VHIB

[Toxomxenns mnasyHiB. [lepMmcbkuii nepioa. Me3o3oi — epa siepiB, IPUUYUHU
po3kBiTy Ta 3arubeni daynu. CydacHl IUIa3yHU: TEPUIOSIIEPHU, YEpernaxu,
KPOKOIWIIH, JTycKaTi. 3Mii Ta AIIpKHA. 3HAYEHHS Y IPUPO/1 Ta B €BOJIIOLIIT XOPIOBUX.

B KiHIIl 11aJ€03010 CKIATUCS YMOBH, SIKi CIIPHSUIA PO3BUTKY HA3€MHUX TBapHH,
30KpeMa IJ1a3yHiB. BimjineHHss 1ia3yHIB BiJl 3€MHOBOJHUX MPEIKIB TOYAIOCH
paHile, MOXJINBO, B CEPEAHHOMY KapOOHi, KOJHU BiJ] MPUMITUBHUX €MOOJIOMIPHUX
creronedaniB - aHTPaK03aBpiB, BIAOKPEMIIIUCH (OPMH, 1110 MaJIU IPUCTOCYBAHHS 10
HA3eMHOT'O UTTS, X04Ya II€ Maju 3B’S30K 3 BOJIOTUMU O10TONAaMHU 1 BOJONMamH.
XKupwivcs IpiOHUMU BOJAHUMH 1 Ha3eMHUMH Oe3XpeOeTHUMH, OyJiM pPyXJIUBHUMH,
MaJIi TPOXU OLIBIIMKA MO30K. MOXIIMBO, B HUX YK€ IIOYAJIOCh 3pOTOBIHHS ITOKPHUBIB.
B cepennbomy kapOOHI Bia Moa10HMX (OpM BHHUKAE HOBA IUIKa - ceiimypiomopdu
(Seymouriomorpha). Ixui 3anumiky BusBIEH] y BEpXHEOMY KapOOHi - HUKHIM Tepmi.
Bonu 3aiimaroTh mepexiiHe TMOJOKEHHS MIXK 3€MHOBOJIHUMM 1 TJIa3yHaMH; JAEsKi
MaJEOHTOJOTH BIIHOCATH iX 10 aMmPiOiil. XpeoOii 3a0e3nedyBaiu BEJIMKY THYYKICTh
Ta MILHICTh XpeOTa; HAMITWIIOCH MEPETBOPEHHS IBOX MEPIIMX IHWHUX XpeOlIB B
aTmant 1 emictpodei. g Ha3eMHUX TBapUH L€ JaBajo 3HA4HI IMepeBaru B
opieHTallii, 3100yBaHHI pyXOMOT0 KOPMY Ta 3aXMCTI1 BiJl BOporiB. CKeJeT KiHIIBOK Ta
iX TOSICIB TIOBHICTIO CKOCTEHIB. Uepen MaB mOTUIMYHHK BigpocTok. He 3’sicoBaHO
yacy BUHHUKHEHHS PO3MHOXKEHHS 1 PO3BUTKY SHISI Y TOBITPSIHOMY CEpPEIOBHIIL.
BBaxatorh, mo 1me BimOylnock B KapOOHI i 4ac CTAHOBJIEHHS KOTHJIO3aBpPIB -
Cotylozauria. TlokpiBms uyepema Oyjia CYIUIBHOIO 1 CKJIajamacsi 3 KICTOK,
XapaKTEPHUX JUIsl Cy4aCHUX MJIa3yHIB. Y TBOPUIIUCH aTJIAHT 1 emicTpodeit. KiHimiBku y
neskux (opMm MiAHIMAIK TUTO HaJ 3emiiero. Tparuisumics apiOoHi, MOAI0H1 Ha SIIPOK
dbopmu, K1 )KUBWINCH PI3HUMH XpEOETHUMH, a TAKOX BEJIMKI (JOBXHHOIO J10 3 M) -
POCIMHOIIHI.

YacTuHa KOTWJIO3aBpiB Beja HAMIBBOAHUN CHOCIO KUTTS, 1HIII, MOJIHUBO
CTajdu CHOPAaBXHIMM HAa3eMHUMH MEIIKAHIIMUA. Teruid 1 3BOJIOKEHUM KIIiMaT
KapOOHY CHpHsIB 3€MHOBOAHUM. B KiHII KapOOHY - Ha MOYATKy MEpMi IHTEHCHUBHE
ropoytBopeHHst (migHsaTTs rip Ypany, Kapmar, KaBkazy, A3sii ta AMepuku -
TePUUHCHKUN IHUKJ) CYNPOBOKYBAJIOCh PO3WICHYBAHHSM peENbe]y, MOCUIECHHIM
30HaJIbHUX KOHTPACTIB (TIOXOJIOAAHHS Y BUCOKUX IMIMPOTAX), 3MEHIICHHSIM IUIOIII
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3BOJIOKEHUX OioTomiB. lle cHpusuio CTAaHOBIEHHIO HAa3eMHUX XpeOETHHUX.
Kotuno3zaBpu gocariu po3kBITy B IEpMi, BAMEPIIU YK€ B CEPEIMHI TPiacy, MOXKIMBO,
1] J1€10 KOHKYPEHTIB - PI3HUX MPOTPECHBHUX TPYN IIJIA3YHIB, IO BIAJUIAINCH BiJ
HUX. Y MepMi BiJ KOTHI03aBPiB BILAILIMINCH Takok depemnaxu - Chelonia.

VY BepxHbOMY KapOOHI Bl KOTHJIO3aBPiB BUHHMKJIW JIBA MIAKJIACH TUIa3yHIB, SKi
Nepeiuiu KUTHU y BOJHE CEpelloBUIIE. 30KpeMa, 1€ psJ Me303aBpH, SKUN
OXOILTIOBAB JIPIOHUX KPOKOJMJIONOAIOHUX TBApWH 13 JOBTMMH 1 TOHKMMH 3yOamu.
Bonu xunmm y Bomoiimax, XapuyBaldHCh, WMOBIPHO, puOOI0; MOTJIM BUXOAWTH Ha
cyury. Psan ixTio3aBpiB 3’sIBUBCSA B Tpiaci; peUITKH MPEICTaBHUKIB TPAIUIAIOTHCS Y
BIJIKJIaZaX BEPXHBOI Kpehan. B Mopsx Me3030icbkoi e€pu BOHU 3aiiManu Hilry
Cy4acCHUX KHUTOMOJIOHMX, 1 32 30BHILIHIM BUIJISAOM HaraayBaiu pub abo nenb@iHiB
(BepereHoOmOAIOHE TIJO, BUTATHYTI IIENIeNM, O30pPOEHHI YHCIEHHUMHU 3yOaMmu,
BEJIMKHI JTBOJIOTIATEBUI XBICT; MApHI KIHIIBKY - JIacTH. JIoBXwHA X Tija csarana Bifx 1
10 14 m. )KuBunvch BOJHUMH 0€3XpeOCTHUMHU 1 puOOI0; OUIBIII 1XTi03aBpH TOITATH
AP1OHIIIMX.

VY mepwmi BiJ KOTHIJIO3aBPiB BIILIMIACH BEJIUKA TIKa JIalCUIHUX IJIa3yHIB, B
yeperni SKUX YTBOPWJIMCH JIBl BWJIMYHI sSIMKH. L{g rpyna mi3Himie posmnanacs Ha JBa
MiJKIacH: JIemijgo3aBpiB 1 apxo3aBpiB. Toali X 1 BHHHKIA J36000TOJIOBI -
Rhynchocephalia. Boun Manu Benuki BHIMYHI SIMKH, HEBCIMKHH A3500 Ha KiHII
BEPXHIX IIEJeN Ta raykomnoII0HUN BiAPOCTOK Ha pedpax. J[3p000rojoBi BUMEpIU B
KIHIIl IOpH, aJie OJMH BUJ - HOBO3EJAHJChKa TraTepis - 30eperyiacs A0 HaIIoro yacy.
Squamata (smipku) cTaay YMCICHHUMH W PI3HOMaHITHUMH y Kpelai. B kiHIll nboro
neploay BiJ AUIPOK BUHUKIIU 3MIi.

PO3KBIT TyckaTuX NpHNaaae Ha KailHO30MCBhKY €py, Xo4a M ChOTOJHI JO HHUX
HaJCKUTh OLIBIIICTh IUIa3yHIiB. HaiOutemn pi3HOMaHITHUM 3a (OpMOIO Ta
CKOJIOTIYHOIO CIICIliali3allielo B ME3030HChKy epy OyB minkiac Archosauria.
ApXO03aBpH 3acelsu CyIIy, BOJOWMMH 1 3aBOHOBYBaIM MOBITPs. BUXITHOIO TpyIioio
apxo3aBpiB Oyynu TekoJoHTH - Thecodontia (abo mceBao3yxii), sKi BiTOKPEMUIHCH
BiJI €03yXiil, MOXJHMBO, Y BEPXHbOMY TMEpPMi 1 JIOCATJIM PO3KBITY B Tpiaci. Bouu
HaraayBaju SIIPOK JOBXUHOMO BiJ 15 ¢cM 10 3—5 M. BiabImicTh 3 HUX BeIU Ha3eMHUN
croci0 KUTTSI, 3aJIHI KIHIIIBKA MaJIH JOBIII 3a MepeHi. J[pyra mojoBuHa TEKOJOHTIB
nepeiuia 10 HamiBBOJAHOTO CHOCOOY KUTTS; BiJ HUX B KIHI Tpiacy BUHUKIA
kpokoauin - Crocodilia.

B cepenuHi Tpiacy BiJ TEKTOJOHTIB BUHUKJIM JIITA0Ul sSIIepH, ado NTEpO3aBpH
- Pterosauria; Ha MoYaTKy IOpU TPAIUISUIMCS CIeliaii3oBaHl (GOpMU PO3MIPOM BiJl
ropoOI1s 0 Tiranta 3 po3mMaxoM Kpui 10 7—8 M. [logiGHOCTI 10 nTaxiB iM HaJaBaIu
IIMpOKa TPyIHUHA 3 KUIEM, MTHEBMAaTUYHICTh KICTOK, 3pOCTaHHS KICTOK Yeperna, BeJUKi
oul. YacTuHa BHJIB Majla 3yOM, B 1HIIMX BOHU PEIyKYyBajuCh, IIEJICNIM BKpHUBaB
POTOBHI HOXJIHUK (13600).

VY BepxHBOMY Tpiaci BiJl XMKHUX MICEBI0O3YXiH, 110 IEPECYBAIUCH MTEPEBAKHO HA
3aJHIX KiHIIIBKaX, BIJOKPEMUINCH JBI IPYIH: sIIEpOTa30Bi - Saurichia i mraxoTa3osi
- Ornithischia auHo3aBpu. 3ragaHi TPyl PO3BUBAIKCH Mapaje/ibHO; B IOPCHKOMY 1
Kpen0BOMY TIEpioJilax BOHU JaJId HAJA3BUYAWHY PI3HOMAHITHICTH BHJIB PO3MipaMu
Bl KpojuKa 10 BeneTHIB Macoro 30-50 T. 3acemsanu cymry i1 mMpuOEpekHi 30HU
BOJIOMM. B kiHI Kkpelinu BuMepsu. binbia yacTuHa smmepoTa3ux Oylia XuKaKami,



Manu Bemuki po3mipu (1o 10-15 M) Ixni menenu 6ynu 036poeHi BeTMKUMU 3y0aMu;
Ha MaJbISIX 33JHIX KIHIIBOK MaJM MIIHI KirTi. YacTuHa smepora3ux nepeunnia a0
XapuyBaHHS POCIMHHOIO TKEK 1 mepecyBaHHs Ha 000X mapax KiHIiBOK. Croau
BITHOCATBCS HanOunbII HazeMHi perntwiii - aumiogoku (Diplodocus). Bouu manu
JOBT'MM XBICT, PYXJIMBY LIWIO 3 MAJEHBKOIO TOJIOBOIO; JOBXKHMHA Tina csarana 30 m, a
maca - 20-25 T.

[ItaxoTa3oBi AWMHO3aBpHU, WMOBIPHO, OYJIM pPOCIMHOITHMMH. YacTHHA 3 HHUX
nepecyBalncs Ha 3aHIX KIHIIIBKaxX, MEpeHl Janu OyJIu BKOPOUECHUMHU. Y I TpyIii
TPAIUIINCH 1 TITaHTH JOBXKUHOIO 10—15 M (iFyaHOI[OHI/I - Iguanodon).

[Ile oxHa rinka TUIA3yHIB - MIJKIIAC TepOMopcpH abo cuHanCuUaAn -
Theromorpha, seu  Synapsida Boum  BiImiIWIIMCE  Bil  NPUMITUBHUX
KaM SIHOBYT1JIbHUX KOTHJIO3aBPiB, HACETSUIM 3BOJIOXKEHI 010TOmM 1 30epiranu 6arato
puc am(ibiii (30araueHa 3ano3aMu IKipa, OynoBa KIHIIIBOK 1 iH.). Y BEpPXHbOMY
KapOOHI 1 B mepMi BUHHUKIM (opMmu, siki 00 €qHYBAIUCH B DS MEIIKO3aBpIB -
Pelicosauria. Boun Manu am@inesnbHi XpeOlli, yepen 3 OJHI€I0 SMKOK 1 OJHUM
MOTHJIMYHUM BHUPOCTKOM, 3yOM Ha MigHEOIHHMX KICTKaX 1 BEJIWKI depeBHI pedpa.
330BHI HaraayBajy SIIIPOK 13 JOBXKHUHOIO TiJIa 70 1 M, JUIEe OKpeMl BUJIU JOCSITaIN
3-4 M. B kiHmi mepmi BOHM BuMepid. Panimie Big HUX BIUIUTMIIMCH 3BIpO3yOil
ra3yHu - Teparnciau.

TakuM yuHOM, IT1J1 Yac aJIafnTUBHOI pajiallii B KiHIIl IIepMi - Ha ITOYaTKy Tpilacy
icHyBasa OararoMaHiTHa (ayHa 1uasyHiB y ckiaal 13—15 psaais. [IpoTsarom me303010
(6ua 150 muH. pOKIB TOMY) BOHHM 3ailMaid NaHIBHE MOJOXKEHHS Y BOJHHUX 1
Ha3eMHUX Ol0TOMax.

B kiHIi kpeinn Ha 3eMill po3MOYaBCs HOBUM MOTYTHIA LIMKJ TOPOYTBOPEHHS
(aypmilichbKUiA), SIKUWA CYNPOBOJKYBABCSl 3HAUHUMH IEPETBOPEHHAMU JIAaHIWAQTIB 1
Mepepo3noAiJIOM MOPIB Ta CyIIi, 3pPOCTAHHAM 3arajbHOl CyXOCTI KJIMary,
30UTBIIEHHSIM MOTO0 KOHTPACTIB, SIK 32 CE30HAMH POKY, TaK 1 3a IPUPOJHUMHU 30HAMH.
OnHOYaCHO 3MIHIOETHCSI POCIMHHICTh: TAHYBaHHS CarOBHKIB 1 XBOMHUX 3MIHIOETHCA
JTOMIHYBaHHSIM (JIOPH TOKPUTOHACIHHUX, IUIOAM 1 HACIHHSA KOTPHUX BOJIOAIIOTH
BHCOKOIO KOPMOBOIO IIHHICTIO. Taki 3MiHU HE 3MOTJIA HE BIIOUTUCH HA TBAPUHHOMY
CBITI, TaK AK B IIe 4ac yxke C(HOpPMYBAIUCH JIBA HOBUX KJIACH TEIUIOKPOBHUX
XpebeTHUX - mTax®W 1 ccaBii. [lma3yHu, sKi JOXKWIM JI0 IIBOTO Yacy HE MOTJIH
MPUCTOCYBATUCH JI0 3MIHEHUX YMOB XXHUTTA. Tak, sk B iXHbOMY BUMHpPaHHI aKTUBHY
pOJIb Bijirpaja 3pocTaroya KOHKYPEHIis 3 OIbII IpIOHUMU, 116 aKTUBHUMU NMTaXamMu
1 ccaBipiMu. [IpeicTaBHUKY 1TUX KJIACIB BOJIOJIUIN 3AaTHICTIO 10 TEPMOPETYJIsALii Tija,
MaJidi BUCOKUM piBE€Hb METa0O0Ji3My 1 OUIbII CKJIAJIHYy MOBEMIIHKY, 110 MPUBEIO 10
30UTBLIEHHS iX YMCEJIBHOCTI 1 3HAYEHHSI B yTpyNOBaHHAX. BoHM MIBUAKO 1 €peKTUBHO
MPUCTOCYBAJUCH JI0 )KUTTS B 3MIHHUX JIaHadTax, MBUALIEC OCBOIOBAIA HOB1 MiCIs
nepeOyBaHHs, IHTEHCUBHO BUKOPUCTOBYBAJIM HOBI KOPMH.

Posmovanace cydacHa KaiiHO30MCbKa €pa, B SIKIM JIOMIHYIOYE TOJIOKCHHS
3alHAJIM NITAXM 1 CCaBLl, a cepe] IUIa3yHiB 30€periiuch JIMIIe Mali 1 pyXJIMBi JTycKarti
(stxepu 1 3Mmii), 10Ope 3axUINeH] Yyepernaxy 1 HeBelMKa Tpyla BOJHUX apX03aBpiB -
KPOKOJIVITIB.

3micToBuid MmoavyJab 4. IlTaxu Ta ccasiii.




Tema aexuiiinoro 3ansatra 14. 3arajgpHa XapakTEpUCTHKA Ta OCOOJMBOCTI
OyZ0BH KJlacy MTaxiB

[ToxomxkeHHs: mraxiB. ApxeonTepHukc. SmepoxBoCTi (3y6aTi) Ta BISUIOXBOCTI
TITaXH. ByJ:[OBa mip'ss Ta NPUCTOCYBAHHS 110 TepMoperyssiiii. PenTunpHi 03HaKH
OynoBu mnraxiB. HepBoBa cuctema i opraHu YT, [IpuctocyBanHs NTaxiB 0
MOJIbOTY, BIUIMB Ha OYJJOBY TiJIa 1 CUCTEMH OpTaHiB HOBOTO crocoly pyxy. Ce30HHI
ABHILA y XKUTTI nTaxiB. HacumkyBaHHs, BUBOAKOBI Ta HAarHI3HI MTaxXH.

[IpucrocyBanHs 10 MOJbOTY OOYMOBHIIA BITHOCHY OJTHOMAHITHICTH (JOPMH Tija.
Tyny6 kommnakTHuM, OUIBII-MEHIN OKpyryni. ['ojloBa HeBenuka, MM JOBra
pyxiuBa. [lepeani KiHIIIBKM — KpuJjia — Y CIIOKIHHOMY CTaHI CKJIaJeHI ¥ MPUTUCHYTI
10 0okiB Tina. OnepeHHs 3ade3neuye oOTIYHICTh TUIa. BumoBi Bapiallii B po3Mipax i
dbopmi 13p00a 1 TOJOBH, JOBXKHHI IIHI, TOBXKKHI ¥ (Gopmi KpHUJI 1 XBOCTa, JTOBKHHI
3QIHIX KIHIIBOK 1 ¢dopMml iX MaybIiB 3a0e3MeuyioTh NMpu 30€peKEeHH1 3arajabHOl
OJIHOMAaHITHOCTI MTPUCTOCYBAHHSI 10 PI3HUX TUITIB PYXY 1 )KUBJICHHS.

[IIxipa nTaxiB TOHKA, CyXa, MPAaKTUYHO 1M030aBaeHa MKipHUX 3a103. [ToBepxHEBi
apy KJIITHUH €MiJIepMalIbHOTO MIapy pOroBitoTh. CHOMYYHOTKAHUHHUN IIap MIKIpH
MIJIPO3ISAE€THCS HA TOHKY, ajie JIOCUTh IIUIbHY BJIACHE WIKIPY, Y SKIH MPOXOIAThH
KPOBOHOCHI CYIWHH, OYMH KOHTYPHOTO Tiepa W pO3TamoBaHI My4YKH TJIAJCHBKUX
M'SI30BUX BOJIOKOH, III0 MIHSIOTh MOJIOKEHHS MIp'sl, MIAMIKIPHY KIITKOBUHY — ITyXKUN
map, AKud Oe3MOoCepelHbO NPHIArae A0 TyJIyOOBOi  MYCKyJaTypu; y HbOMY
BIJIKJIAJIAIOTHCS 3amacu kupy. €auHa IMIKIpHA 3aji03a — KYNPUKOBA, JIEKUTH Ha
XBOCTOBHX XpeOIsix. Po3pocTaHHsi OpOroBLIOro emiiepMaibHOrO IIapy MIKIpH
YTBOPIOE POrOBHI MOKPUB /136002 — pamM(poTeKy. POrosi Jiycouku penTHIBHOTO TUITY
MMOKPUBAIOTh TaJbIll, IBKY, a 1HOA1 ¥ yacTuHy rominku. OcTaHHI (ajgaHTH TajbIliB
HIT TIOKPUTI POTOBUMHU KITTSIMHU. Y CaMIIiB JESKUX MTaxiB (HampuKiam, y (pazaHOBUX)
Ha I[IBIl YTBOPIOETHCSA KICTKOBUW BHPICT, MOKPUTUN TOCTPUM POTOBHUM HYOXJIOM, —
Imopa.

Crneundiyauii s 0OTaxiB MIp'SHAA TOKPUB — TEX POroOBl YTBOPH
eniepMalibHOr0 1mapy wmKipu. OCHOBHUW THN Nepa — KOHTypHE miepo. Bono
CKJIQJAETHCS 3 MILTHOTO M MPY>KHOT'O POrOBOTO CTOBOYpA, 3 OOKIB SKOT0 pO3TAIlIOBaHI
M'sIK1 30BHIIIIHE ¥ BHYTpIIIHE onaxana. YacTuHa cToBOYpa, 10 SKOI MPUKPITLTIOIOTHCS
ofaxaya, Ha3WBAaIOTh CTPMIKHEM; Ha TOMEPEYHOMY PO3pi3l BIH Mae YOTUPUTPAHHY
dbopmy. Hmxns, mo3baBieHa omaxaia 4acTHHA CTOBOypa HAa3MBAETHCS OYMHOM 1 Mae
okpyrmii nepepiz. OCHOBa OYMHA 3aHypeHa B MIKIPY 1 YKpIIUIEHA B Mip'sHIA CyMIIL.
Koxne omaxano yTBOpEeHE MOJOBKEHWMU POTOBHUMH IIJIACTUHKAMHU — OOpIIKaMH
MIEPIIOTO MOPSIAKY, BII IKUX Y CBOIO YEPTy BIIXOATh YUCICHHI OUTBIIT TOHKI OOPIIKU
Ipyroro mopsaky (OOpigouku) 3 pO3TalllOBaHUMHU Ha HUX JPIOHUMH radyeykamu.
[Madeukn, 34IMUIIOIOYUCH 13 CYCITHIMHU OOpiJKaMH, YTBOPIOIOTh MPYXKHY TUIACTUHKY
omaxana. JSIKIO, HAMpUKIAL TpPU yAapi, Ta4yedyKd PpO3IUIYThCS W  OIaxaio
«pO3IpPBETHCS», MNTaX, 3b000M TMOMPABISIOYU TIEPO, 3MYCHTh Tau€4YKd 3HOBY
3YENUTHUCA, 1 CTPYKTYpa Mepa BITHOBUTHCA. 3BUUAHO B CaMiii HUKHIN YacTUHI Mepa
Oopiaky OLIBII TOHKI M MyxHAaTl, 0€3 raykiB; 1€ MyXOBa YacTUHA oraxaia, QyHKIis
AKOI — YTPUMYBATH B LIKIpi 1Iap MOBITpsA. B ociiMx nTaxiB 3MMOBE MEpO Mae OLIbII
PO3BHHEHY ITyXOBY YaCTHHY, YUM JIITHE.



PisHOMaHITHE 3a0apBiieHHS MNTaxiB 3a0€3MEUYEThCS SK HArPOMAKEHHSIM Yy
KJIITUHAX Tiepa B MepioJl oro QGopmyBaHHS MITMEHTIB, TaK 1 MIKPOCKOIIYHUMH
0COOMMBOCTSIMU  CTPYKTypu 1iepa. OCHOBHI THUNU TITMEHTIB — MEJNaHIHU ¢
ninoxpomu. Kpucranu menaHiHy oOyMOBIIOIOTH YOpHE, Oype i cipe 3abapBiICHHS
JlimoxpoMu y BUIVISIAI JKUPOBUX Kpareiab abo IJIACTIBIIB 3aliAral0Th y POTOBIM
pPEYOBHHI, 3a0€3MeUyI04H YepBOHE, )KOBTE U 3eJieHe 3a0apBICHHS.

KontypHe mip's Ha TUIl mTaxa po3MIIIYEThCS B MIKIpI HA OCOOJMBHUX MOJAX —
NTEPITISIX, PO3MIICHUX anTepissMd — AUITHKAMH IIKIpH, HA SIKUX Mp's HE POCTE.
JloBre i ocoOnuBO MillHE Tip's, IO YTBOPIOE IUIONMIMHY KpuWja, HA3WBAETHCS
MaxoBHMH. [lepropsiHi MaxoBi MPUKPIILUTIOIOTHCS 10 33JHHOTO KParo CKeJIeTa KHCTI,
IPYTropsiAHi — A0 JIKTHOBOI KicTKM. MaxoBe ITip's po3TalloBaHE Tak, IO 30BHIIIHE
omaxajo TOKPWUBA€E JIMIIE YaCTUHY OUIBII IMMPOKOTO BHYTPINIHHOTO Olaxalia
cycimaporo mepa. [Ipu omyckaHHI Kpuiia mepa yTBOPIOIOTH CYIUIBHY IIJIOMIMHY, IO
JaBUTh Ha TOBITPs. [Ipu migHIMaHHI KpUjia MaXxOBl TPOXHU IMOBEPTAIOTHCS M MK HUMH
YTBOPIOIOTHCS HIUIMHM, Yepe3 sKi MpOoXoJIuTh ToBITps. JloBre i wmimue mip's, 1o
yTBOPIOBAJIO IUIOIIMHY XBOCTA, HA3WBAaIOTh KepMOBUMHU. [liT KOHTYypHUM mip'sm
JISKUTH TTyXOBE MIp's; Y HUX TOHKUM CTPUKEHb, a OOPIIKK HE HECYTh rayeukiB, TOMY
HE YTBOPIOEThCS 34YeIUieHe omaxano. Ilyx — 1e myxoBe mepo, y SKOTO pi3KO
BKOPOYEHHUM CTPUKEHb 1 JIOBT1, CHJIBHO ONYyIIeHI OOpiAKH BIAXOASATH IMYyYKOM Bif
KIHIIS O4YMHA. Y 6ararbox NTaxiB MO BCbOMY TUTy PO3TAIIOBAHE HUTKOMO10HE Tip's 3
TOHKUM CTOBOYpPOM 1 PIAKMMHU KOPOTKMMH Oopiakamu. BoHUM ciykaTh JaTYuKamu,
1[0 CUTHAII3YIOTh MPO MOTIK TMOBITPS MiJ Mip'sSTHUM MOKPUBOM. Y KyTax poTa B
0araTbOX MTaxiB PO3TAIllOBaHI IIECTHHKHW, II¢ Mip's 13 HPYKHHUM CTpIKHEM 0€3
Oopilok. BOHM BHUKOHYIOTH TakTWIbHY (YHKIIIIO, @ Y NTaxiB, IO >KUBJISATHCS B
MOBITP1 (IPIMITIOTH, JTACTIBKH, CTPUAKI1), 30LIBLIYIOTh PO3MIPH POTOBOTO OTBOPY.

OnopHo-pyxoBa cucTEMa i OCHOBHI THUIHU PyXy. PyX nTaxiB pi3HOMaHITHU:

x01p0a, CTpuOKH, Oir, Ja3iHHA, TUIaBaHHS, TIpHAHHS, TOMIT. BoHM 3a0e3meduyroThes
K 3MIHaMH OTOPHO-M'SI30BOT CHCTEMH, TaK 1 TMEPETBOPEHHSIMHU IHIIUX CHCTEM
OprasiB, 10 3AIMCHIOIOTh KOOPJIMHALIIIO PYXIB 1 OPIEHTYBaHHS B MPOCTOPI 3aBISKU
HEOOXITHUM EeHepreTuuyHuM pesepBaM. CBO€piTHA OCOOJMBICTH CKeJieTa MTaxiB —
no0pe BUpakeHa MHEBMATUYHICTh KICTOK.

Ckener nraxiB MiAPO3AUISETHCS HA OCLOBUM CKEJIET 1 MOB'A3aHy 3 HUM TIPYAHY
KJIITUHY, Yeper, CKeJIeT KIHI[IBOK 1 iX mosiciB. OCbOBHI CKEIET — XpEeOETHUM CTOBII
MIIPO3AUIAETHCS HA M'ATh BB IMUWHUN, TPYIHUMA, TTONIEPEKOBUHN, KPHXKOBUM 1
xBocToBuil. [lepmmii xpeberp — aTinac abo aTiant, Mmae PopmMy KICTKOBOTO KIJIbI, a
Ipyruii — emcTpodedt, 34JICHOBYETbCA 3 HUM 3yOOINOJIOHMM BIAPOCTKOM. IHIII
IIUITHI XpeOIll MTaxiB TeTePOIETLHOTO TUITY, TOBI'€ TUIO KOKHOTO XPeOIls mornepesy
W mo3agy Mae cimionoaiOHy moBepxHIO (y caritaJbHOMY po3pi3i  XpeOil
OMICTOIEbHI, a Y GPOHTATBHOMY — MPOIIEbHI). Y MTaxiB MIHIHI pedpa 3pocTaroThCs
13 IUIUHUMEU XpeOLsIMU, YTBOPIOIOYM KaHall, MO SIKOMY NMPOXOAUTH XpeOeTHa apTepis
Y IIUMHUWA HEPB.



['pynaux xpebuiB y mnraxiB 3-10. Bonu 3pocraiorbcs OAMH 3 OJHUM,
YTBOPIOIOYM CHUHHY KICTKY, 1 AYyX€ TYTUM CYIJIOOOM 3'€IHYIOTHCSI 31 CKJIaIHUM
KyIPUKOM. 3aBIsSKH [IbOMY TYJyOOBUHM BIIJILI OCBOBOI'O CKEJIETa CTa€ HEPYXOMHM,
10 BaYKJIMBO MpPHU MOJIbOTI. Jlo rpyAHUX XpeOIliB pyXIMBO MPUUICHOBYIOThCS pedpa.
Koxue peOpo ckinamaeTbes 13 ABOX BIIALIIB — COUHHOTO M YEPEBHOTO, IO PYXJIUBO
34JICHOBYIOTHCSI OJIMH 3 OJHUM 1 YTBOPIOIOTh KYT, BEPIIMHOIO CIPSIMOBAaHUI Ha3ajl.
Benuka rpyanHa mMae BUTIISIT TOHKOI IIMPOKOI W TOBTO1 MJIACTUHKH, Ha SKiM y BCiX
nTaxiB (KpIM CTpayconoAiOHNX) PO3TAIIOBAHHI BUCOKUN KiJTb.

VYci nonepekoBi, KpuxkoBl (iX /Ba) 1 YaCTHHAa XBOCTOBUX XPEOIlIB HEPYXOMO
3pOCTAlOThCS OJAWH 3 OJHUM Y MOHOJITHY KICTKY — CKJIQAHUN KyNpuK. 3 HHUM
HEPYXOMO 3pOCTalOThCsl KICTKM Ta3oBoro moscy. Lle 3abe3nedye HepyxoMicTh
TyJIyOOBOTO BIJIUTY ¥ CTBOPIOE MIIHY OTOPY JJIA 3aJHIX KIHIIBOK. YHCIO BUTHHUX
XBOCTOBHX XpeOLiB He nepeBullye 5-9. OcranHi 4-8 XBOCTOBUX XPEOLIB 3ITMBAIOTHCA
B CIUIOLIEHY 3 OOKIB KyNPHKOBY KICTKY, O SIKOi BISJIOM NPHUKPIILTIOIOTHCS OCHOBU
KEpMOBOTO ip's. Yepen nTaxiB CXOKUU HA Yepen penTuiii 1 Moxke OyTH BITHECEHUN
70 JIAlCUIHOTO THITYy 31 CKOPOUEHOIO BEPXHBOIO Ayror. BepxHs yactuHa 13p00a —
HAJIKJIIOB'Sl YTBOPEHE BEPXHBOIIETEITOBUMHU KicTKamMu. [ligHEOIHHI KICTKH KIHIISIMHU
HaJIATal0Th Ha 13b000MOIIOHMUI B1IPOCTOK mapacdheHoiny i cyrio0oM 3'€ THYIOThCS 3
MapHUMHU KPWJIONOAIOHUMH KOCTSIMH, SIKI y CBOIO 4Yepry cyrioOOM MOB's3aHl 13
KBaJPaTHUMH KOCTSIMU BIJIMOBIIHOI CTOpOHU. Taka OynoBa KICTKOBOTO ITiTHEOIHHS
Ma€ BAXKJIMBE 3HAUYEHHS ISl BJIACTHUBOIO OUIBIIOCTI MTaxiB KIHETU3MY (PYXJIHBOCTI)
HaJI3b00Ky. Y 30H1 MEpPEeruHy HaJA3bOOKY KICTKM AYXK€ TOHKI, a B JEAKUX BU/IIB
(rycuHl Ta 1H.) TYT YTBOPIO€ThCSA cyryio0. [lin's3uunHmii amapar CKIamgaeTbes 3
MOJ/IOBKEHOTO T1JIa, 0 MATPUMYE OCHOBY si3uka. [IpucTocyBaHHsS O MOJBOTY YITKO
BHUpaXeEH1 1 B TIOSIC1 TIEpeIHIX KIHIIBOK. [T0TyXHI KOpaKkoinu po3MMpeHUMHU HUKHIMU
KIHIIAIMH  MIIIHO 3'€THYIOTBCS MaJIOPYXOMHMH CYIJIOOaMH TIEPEAHBOTO  KIHIIS
TPYAVHH.

By3bki ¥ J1OBr1 JIOMATKM 3pOCTAIOTHCA 3 BUIBHUMHU KIHISMH KOPAKOIdIB,
YTBOPIOIOYM TJMOOKY CYrjoOHy 3amaguHy g TOJiBKM 1wieya. Komrouwmmi
3pOCTalOThCA Y BWJIOYKY, PO3TAlllOBaHy MDXK BUIBHUMHU KIHIISIMH KOPaKOiIiB 1
BHUKOHYIOUY pOJIb aMOPTH3aTOpa, L0 3M'AKIIY€E MOIITOBXU MpU 3Maxax Kpuia. 3ajHi
KIHIIBKH ¥ Ta30BUI MOSAC TIO3BOJISIOTH IEPEHOCUTH BCIO Bary Tijla Ha 3aJ(H1 KIHI[IBKH.
Ckenet 3aJIHbOI KIHIIIBKA YTBOPEHUHN MOTY>KHUMHU TPyOUaCTUMHU KiCTKaMU. 3arajibHa
JOBKHMHA HOTH HaBITh B «KKOPOTKOHOTUX» BUJIB TIEPEBUIIY€ JOBKUHY TyIyoa.

JuctanbHuil (HYDKHIN) psiJl KICTOUOK 3aryiecHO (tarsus) 1 BC1 €1€MEHTH IUIECHO
(metatarsus) 3JIMBalOThCS B €AUHY KICTKY — IiBKYy. Jl0 IHUCTaJbHOTO KIHIS IIBKH
MPUKPITUTIOIOTHCS (hajaHTH MabIiB. SIK 1y BCIX Ha3eMHHUX XPEOETHHUX, TA30BUM MOSC
NTaxiB CKJIAMAEThCS 13 TPhOX Map KicTKOBUX enemeHTiB. [llupoka i mosra kiryboBa
KICTKa 3pOCTAETHCS 31 CKIAAHUM KYIPUKOM, JO SIKOTO TPUPOCTAE CITHUYHA Ta



najqnykonoioHa J0OKOBa KiCTKa. YcCl TpM KICTKM OepyTh y4yacTh B YTBOpPEHHI
BEPTJIIOKHOI BIIAJIMHH, B Ky BXOJUThH T'oJliBKAa cTerHa. JIOOKOB1 i CIIHMYHI KICTKH B
NTaxiB HE 3POCTAOTHCS OJMH 3 OJHUM IO CepeIHii JiHii Tija. Takuii Ta3 Ha3MBAIOTh
BIIKpUTUM. BiH 1a€ MOKJIUBICTh BIJKJIAIaTH BEJIUKI SIHIS Ta CrIpUsie IHTEHCU(IKaIIii
nuxaHHs. Benmka moBepxHS Taza 1 HOro MiiHe 3'€IHAHHS 3 OCHOBHM CKEJIETOM
3a0e3MeyyloTh OMOpy 3aJHIM KIHI[IBKAM 1 CTBOPIOIOTH MOXJIMBOCTI  JJIs
MNPUKPIIJICHHS MOTYXHUX HOXHUX M'si3iB. JIOBri MiIHI KICTKM KIHIIIBOK, DPi3KHi
penbed X CyrmoOHHMX TIOBEPXOHb TMOPSA 3 PO3BUHYTOIO MYCKYJIAaTypolo Ta
nudepeHIialiero Jian 3a0e3neuyoTh IHTCHCUBHUM PyX Y PI3HOMaHITHUX YMOBax.

MyckynaTtypa nraxiB aud)epeHiiiiioBaHa CUjbHIIIE, a ii BIIHOCHA Maca Oiblia,
HDXK y M1a3yHiB. I{e moB's3ane 3 OUIBIIOI PYXJIMBICTIO MTaXiB 1 PI3HOMAHITHICTIO 1X
pyxiB. KoMnakTHICTh TiJla, 0OyMOBJI€Ha BUMOTaMH aepOJUHAMIKH, Y 3HA4YHIN Mipi
JOCSTaeTbCsd TUM, M0 HAMOUTBII MOTYXHI M'SI3H, SIKI 3J1MCHIOIOTH PYXHM KIHLIBOK,
pO3TalllOBaHI Ha TyhyOi, a iX CyXOXWUIsS WAyTh 10 KIHIIBOK. Jly»e ckiagHa
MyCKyJnaTypa Iui, o 3abe3nedye BHCOKY PYXJIHUBICTH TOJOBU NPHU 3aXOILTIOBAHHI
KEPTBHU 1 OpI€HTAIlll B MOJBHOTI. 3 M'A31B MEPEIHBOI KIHIIIBKH B TEPILY YEPry CIij
Ha3BaTu JABa. [limkmounyHuil M's3, SIKUHA MPUKPIILTIOETBCS JO0 KOpakoima, Tiia i
rpe0eHs TPYIUHH, a i CyXO0XKWIUIS KIHYA€ThCS Ha roJiBii mieda. CKOpOYeHHS 1bOTO
M'a3a MigHIMae Kpwio. Haag HUM J€XUTh TPyAHHA M'S3, NPUKPIILTIOIYHUCH 0
TPYJWHU 1 10 KIS Ta Kopakoina. Oouasa rpyaHi M'si3u ckiaangarots Bix 10 1o 25% Bix
3arajJpbHOI Macu NTaxa W MepeBULIYIOTh Macy MIAKIIYUYHUX M's31B B 3-20 pas.
Oco0sMBO 111 M'I3H BEJIUKI B MITaXiB, 10 JITAOTh CTPIMKUM, MaHEBPEHUM TOJBbOTOM.
Kpim 11p0r0, pob0OTOIO Kpmiia B TOJIbOTI YIPABJISIOTH 1€ KUIbKA JECSITKIB OUIBII
IpiOHKUX M'S31B, IO PO3TAIIOBYIOTHCS HA TYJIyOl, TUIeUl Ta MEePEeATUIIYYi.

Pyx 3amHiX KIHIIIBOK 3iHCHIOIOTBCS 3aBISKH CKOpOYeHHIO Ounbine 30 M's3iB.
binbiricTh 13 HUX TIMPOKUMHU OCHOBAMH MPUKPIIUTIOIOTECA O KICTOK Taza. JpiOHi
M'A3M PO3TAIllOBaHI HAa CTEerHi Ta romimmi. Po3TamoBanuii Ha 3aHIA MOBEPXHI
TOMUJIKM TTIMOOKUI 3ruHAay MalbliB YTBOPIOE CYXOXKUIUIA, U0 MPOXOAUTH MO 3aJHIN
CTOPOHI IHTEPTAP3ATBHOTO CYTJI00y U IIBKU, TOTIM PO3AUISETHCS HA YOTUPH TLIKH 1
3aKIHYY€ThCS HA HIKHIA MOBEPXHI KiHIEBUX (ayaHr manbiliB. [loBepXHS KiHIIEBUX
CYXOXWJIb 1 JHO IMIMPOKUX CIOJYYHOTKAHMHHHUX KaHaJB, MO SIKUX BOHH PyXarOThCH,
€ pebpuctumu. Konu nrtax cijae Ha TUIKY ¥ CTHCKae Tajblll, i THCKOM MacH Tiia
CYXOXKHJIJISl TIPUTUCKAIOTHCA 0 CTIHKM KaHaTiB, 1 X pedpa 3dirumoroTbes. Takum
YUHOM, MTaX MOKE CHJIITH Ha TUIII Ta CIaTh HE BTpayaroud M’ si30Boi eHeprii. s
PO3LICTUICHHS. 1IbOTO «aBTOMAaTUYHOTO 3aMKa», NOTPIOHE CKOpPOYEHHS M'A31B —
pPO3TMHAYIB MaJbIliB.

Myckynarypa TakoXX CHpHUs€ Tpoliecy AuxaHHA. JluxambHi pyxXu TpyaHOL
KJIITUHUA 3A1MCHIOIOTHCS 3a JIOMOMOTOK0 MDKpPEOEpHUX 1 IHIIUX M'SI31B CTIHOK Tija.
KinpkoMa M's;3aMu 311HCHIOETBCS pyX XBOCTa. Y MOPIBHSHHI 13 MJIa3yHAMH, y NTaxiB



Kpalle po3BHHEHA MIANIKIpHA MYCKyJaTypa, 110 J03BOJSE€ MIHITH TOJOXKEHHS Mip's
Ha 3HAYHMUX JUISHKaxX Tija. J[piOHI MyCKyJIbHI MyYKH KOPIyMY MIHSIIOTH TMOJIOKEHHS
okpeMoro mip's. [l nraxiB XapakTepHe HarpoMapKeHHs B M'si3aX MiOIIOOIHY, IO
JI03BOJISIE CTBOPIOBATU PE3EPBHUN 3amac KUCHIO, SIKU BUKOPUCTOBYETHCS Y TMEPIOJ
1HTeHCHBHOI poOoTH. HaiiBuia KOHIIEHTpaIlisl MIOTJIOOIHY CIIOCTEPITaeThCs Y
BEJIMKOMY TPYJHOMY M'si31, M’si3aX LUTyHKa Ta cepusd. KoHIeHTpariss M'a30BOTO
reMoryIo0iHy BUIIE y MIPHAIOYUX MTaXiB 1 MTaxiB BUCOKOTIP'T 4.

Tema JekmidHoro 3auaTtd 15. [ToxosKkeHHS Ta CHCTEMATHKA KJIACY NTAXIB

[TaneoHTONMOTIYHUX MaTepiajiB, MO0 CTOCYIOTHCA MOXOMKEHHS MTaxXiB, € MaJjo,
TOMY YSBJCHHS NP0 paHHI €Talmu €BOJIOLII LbOro KJIacy TBAapWUH ICHYIOTh, B
OCHOBHOMY, Yy BWIJISI[I TiNMOTe3. 3TiTHO HAWOUIBII MOIIMPEHUX YSBJICHb, NTaXd
BIJIOKDEMUJIUCh BIJ] apXxo3aBpiB - 0araro4yucesNbHOi Ta PI3HOMAHITHOI TPYyNH
JUANCUHUX TITaxiB, SIKl ICHYBaJId y ME3030MChbKY epy. besnocepenniMu npeakamu
NTaxiB BBAXAIOTh HAMOLIBII JaBHIO TPYyIy apxo3aBpiB - ICEBIO3YXiH, abo
TEKOJOHTIB, BiJ SKUX MOXOJIATh 1 1HINI Tpymnu apxosaBpiB. llceBmosyxii manu
HEBEJIMKI PO3MIpH 1 HaraJayBajH sILIPOK, BEJIM HA3eMHUM COCIO KUTTSA. Y 4aCTUHU
BUJIIB 3aJIHI KIHLIBKM OyJIM JIEIIO0 JOBIIMMH, HIK NEPENHi, 1 IpU NEepecyBaHHI i
TBAPUHHU, OYEBHUIHO, CHUPAIIUCS TIIIbKH Ha 3a/IH1 KIHI[IBKH.

IcHye psn rinoTes mpo Te, SKUM YHMHOM B1IOYBaJlach €BOJIOLIA TICEBIO3YXIH Y
HamnpsMKy [0 TNTaxiB. 3TiAHO OAHIET 3 TIMOTE3, AEsAKl TMCEBI03YyXli MOCTYHOBO
MEePEXONWIM 1O KUTTA Ha JepeBax 1 MOJIT PO3BHHYBCS Yy HHX SIK CTPUOOK-
IJIaHYBaHHS 3 BUKOPHUCTAHHSIM YCiX YOTHPHbOX KIHIIIBOK. PO3pOoCTaHHS pOroBHx
JYCOK 3 000X OOKIB TiJIa 1 XBOCTa Ta 33JHHOTO KParo KiHIIIBOK J03BOJIMIIO IMOJOBKUTH
CTpHOKHM 3 TUIKM Ha TUIKY. 3TAHO 1HINOI TIMOTE3W, 3/JaTHICTh NTaXiB JO MOJLOTY
MOB’SI3YIOTh 13 TTOXO/PKEHHSIM BiJl IBOHOTHX MPEJIKIB, 10 J00pe Oiranu ta ctpudand,
AK1 TIEPEeUITN 10 TMoNbOTy 3 3eMJi. [lomanpina crneriamizaiiis Ta Bii0ip MPUBEIH 10
(bopMyBaHHSI CKEJIETHO-M SI30BO1 CTPYKTYPH, PO3BUTKY OIEPEHMX KpWUJI Ta
BIJIMOBIJIHUX TIEPETBOPEHD Y IHIIIUX CUCTEMAaX OpPraHiB, 10 3a0€3MEeUnII0 MOKIUBICTh
CHOYATKy IJIAaHYIOUOTo, a MOTIM aKTHBHOIO MOJIbOTY. OmepeHHs Tula, MOKIHUBO,
PO3BUBAJIOCS CIIOYATKY SIK MPUCTOCYBAHHS 10 TEPMOI30JIAIIi1, a Mi3HIIIe 3a0e3MeUnII0
1 oOtrikaHHs Tina. BoHOo chopmyBanocs mie A0 MOSIBU 3JaTHOCTI 0 MOJIBOTY. Y
JEeSKUX ICEBA03YXi Ha TuTl OynM MOJOBXKEHI JYCKH 3 MO3J0BXKHIM IpeOeHeM 1
OpiOHUMH TONEpPEeYHUMH pebdpamu. MOXIMBO, 3 HHMX LUISIXOM PO3AUICHHS 1
YTBOPWJIOCS TEpo. SIKIIO MOTpUMYBATHCS TEPINOi TIMOTE3W, TO PEKOHCTPYKIIIIO
[UISAXiB BUHUKHEHHS TOJBOTY y MTaxiB JIerko ysABUTH. ONHAK, y TaKOMYy BHMAJKY
NPUYMHA BUHUKHEHHS TaKOi CBOEPITHOT JMXATbHOI CHUCTEMH 1 TIOKPOBY
3aJIUIIAIOTHCS 0€3 MEPEKOHIUBOTO MOSCHEHHS.

Ha ocHoBI Jipyroi rinore3n MoKHa CKa3aTH, 10 MoOyA0Ba MOKIMBUX HUIAXIB
BUHUKHEHHS TIOJILOTY BUIJISAAE 1HaKmie. Bimomo, Mo Bke cepes apxo3aBpiB, sKi
OyJM MIHUPOKO TOIIUPEHI HAa BCiM 3eMHINA Kyl B MOYATKy TPiacOBOTO TEPIOiy,
TpaIuIsJINCs TMPEACTaBHUKM, 110 aKTHBHO 3aceisuid BIAKpUTI mpoctopu. [lpo 1e



CBIYATh 3aJTUIIKH (POpM, 1110 OyJIM MPUCTOCOBAHI JI0 OITY Ta CTPUOKIB 3a TOTIOMOTOIO
JuIIe 3aH1X KiHIIBOK. Taka ¢opma mepecyBaHHS Moria OyTH HalO1IbII BUT1THOO B
yMOBax BiAKpuTOoro jaHmmadty. Y OyIb-SIKOMY BHIAJKy, 3B 530K TNITaxiB 3
JBOHOTMMHU PENTUIISIMU, IO XOJWJIM Ta CTPUOANIU MO 3eMJli, HE BUKJIMKAE CYMHIBY.
3riTHO TPEThOi TINOTE3H, MPEAKU NTaxXiB OyIu pEenTWIisAMH, IO KUK Ha JepeBax,
asie Oynu 3/1aTHI OiraTu. Y HUX OJHOYACHO PO3BUHYJIUCH MPHUCTOCYBAHHS JI0 JIa31HHS
0 JiepeBax 1 BIOYJIOCS MepEeTBOPEHHS MEPEAHIX KIHI[IBOK Ha KpHJa.

IcHye TakoX ysBIICHHS, III0 00’ €HY€E MOTIEPETIHI TIMOTE3U. 3TIAHO 1€ TOUKH
30py, AaBHI MpEeAKU NTaxiB Oynu OimeJanbHUMHU PENTHIIISIMHU, IO TEePeHIud A0
Ja31490r0 Crnoco0y >KHUTTA, a Mi3HIIe - 0 IJIaHepyrdoro mnoiasory. Kpim mux
ysBIEHb, Oyja BHCYHEHa IIe OjJHA TimoTe3a (QopMyBaHHS oOpraHizallii NTaxis.
Bimomo, mo mepexin mo OimemamizMy (XOAIHHS Ha 3aqHIX KIHI[IBKaX) BHUKIUKAE
pEenyKLilo MepeaHiX KiHIIBOK. Taka pemykilis He MOTJiia MPU3BECTH 10 BUHUKHEHHS
KpUJI - OpraHa, 1o 3/JaTHUM BiJlipBaTH TLJIO TBAPUHHM BiJl 3¢€MJIl B YMOBaX piBHUHHOTO
napamadty. OnHak y Tropax MepeiHl KIHI[IBKU PEenTHIii, 1Mo OyJlId YacTKOBO
pEeAYKOBaHi IiJ] 4yac mepexoay /10 Oineaani3My, MOTJIM CIIOYaTKy BUKOPUCTOBYBATHUCH
mutst OanmaHcyBaHHs MiJ yac Oiry 31 cxwmB Tip. [logiOne GanaHcyBaHHS mij 4ac Oiry
3aCTOCOBYE BEJIMKaA KUIBKICTh Cy4YaCHUX MTaXiB, 30KpeMa, CTPayCH, IPOXBH, KypaBii,
ynapu. OcCTaHHI 4YacTO BUKOPUCTOBYIOTh OanaHCyBaHHS IIiJi 4ac OIry JOropu
KpyTumu cxuiamiu. [1i3Hine Take O0ajaHCyBaHHS MOTJIO OyTH BUKOPUCTAHUM i1 Yac
IJIaHyBaHHS 3BEPXYy BHHU3, IO y MOJAIBIIOMY MOTJIO MPHU3BECTH /10 BUHUKHCHHS
MOJIBOTY, 3aBJISIKA MaXOBHUM pyXaM TEePeIHIX KiHIIBOK. Takuii BU MOJBOTY BUMAaraB
30UIBIICHHST IIBUAKOCTI MeETaboJi3My, IOCUJIEHHS Ta3000MiHY 1, BIJMOBIJIHO,
MOJAJIBIIOTO MPOTPECUBHOIO PO3BUTKY OPraHiB JUXaHHS 1 KpoBooOIiry. bir cxumamu
npy OaJaHCyBaHHI NEPEIHIMH KIHIIIBKAMH NPUBOAMB A0 PEAYKIIi XBOCTa, SIKUH, 32
TaKoro pyxy, OyB 3aiiBOIO IPOTUBAror0. 3a/Hi1 K KIHIIBKH, 3 PO3BUTKOM 3AaTHOCTI JI0
MOJIbOTY, Ha IIbOMY €Tarl He 3a3HaBaIf PEayKITii.

BBaxkaroTh, 110 BIAOKpPEMJICHHS TTaxiB Bl PENTHIIN BiIOYJOCS BXKE B KIHIT
TPlacoBOTO - Ha MoYaTKy opcbkoro mnepiogy (190-170 muH. pokiB Tomy). Y
BIJIKJIaJIaX FOPChKOTO Tepioxy (BiK - Omu3bko 150 MuH. pokiB) Oynu 3HaiijeHi
BIIOUTKH TP s 1 II’ATh PI3HOTO CTYyNEHs 30epeKeHHs BIIOUTKIB CKEJETY i ONepeHHs
HaAMOIIBII JaBHBOTO 3 BIJIOMHUX HaAM IMTaxiB - apxeontepukca (Archaeopteryx
lithographica). 3a po3mipamu apxeornTepukc NpUOIM3HO BimmoBimae copori. Koro
BIJTHOCSITH JI0 OKPEMOTO MiJKIacy sIIipoXBOCTHX mTaxiB - Archaeornithes, ockinbkw,
Ha BIJIMIHY BIJl Cy4aCHMX NTaxiB, BIH MaB JIOBIMH, YTBOpEHUU MpuoOin3HO 3 20
XxpeOuiB, XBIicT. JJo OIYHMX MOBEPXOHb KOKHOTO XpeOus Oyl MpPUKPIMIIEHI MapHI
nepa. JloOpe po3BUHEHE ONEpeHHs KpuJj, omnepeHe 1 Bce Tuio. Ilneue momibHe 10
MTAIIMHOTO, TPU A0OpPE PO3BUHEHI BIJIbHI MaNbIll 3aKIHYYIOTHCS TOCTPUMH KITTSIMHU.
Kiroumini 3poliieHi y BWIOUKY, jonaTka madsienoaioHa. 3aaHs KiHI[IBKa MTAIIMHOTO
TUIy, aje€ 3 MPUMITUBHUMHU pHCAMHU - PO3BHMHEHA Majia TOMIJKOBAa KICTKa, HE
3aKiHYEHE YTBOPEHHS IIBKU. SK 1 B 6aratboxX MTaxiB, Y apXeonTepukca Oy yepeBHi
pebpa. Uepen penTHiIbHOTO THUITY, ajie 3 JIEIKOI0 MOJA00010 136004, 1 CKIIaIa€Thes 13
30UTBIIIEHUX KICTOK, Ma€ O4HMIN. Ha BEepXHiii 1 HIDKHIN 1Ieienax y ajabBeoiax CUJISATh
3you. O4eBHAHO, apXeonTepuKcH Oy 34aTHI JIMILIE MepenypxyBaTd 3 TUIKM Ha
riiky abo TIUJIaHylOYMM T[IOJIbOTOM TMIepeliTaTh Big JepeBa 10 jaepeBa. llpu



NEPEeMIIIEHHAX Yy KpOHax JepeB BOHHU, OYEBUIAHO, BUKOPHUCTOBYBAJIW J00pe
PO3BUHEHI PYXJIMBI THaiblll Kpui. He3Bakaroum Ha BEIUKY KUIBKICTh PHUC, IO
poOJIATE iX MOMIOHMMHM Ha pPENTHIIN, apXeOoNTepUKCH, Oe3 CYMHIBY, NTaxw.
ApxeonTepuKkca BBaKalOTh MPUMITUBHOIO, aje CIeIiali3oBaHO O1YHOI TLIKOIO
naBHIX nraxiB. [IpenkaMu cydacHUX MTaxiB, OUEBUAHO, OYJIU I OUIBII MPUMITHBHI
AIIIPOXBOCTI MTaxu. 3 TOYKU 30py TEOpii TIPCHKOrO TIOXO/KEHHS MTaxiB,
apXeoNTepPUKCa MOYKHA BBAKATH MEIIIKAHIIEM T1PCHKHX JIICIB HE3HAYHUX aOCOTFOTHUX
BUCOT. SIKIIO BiH MaB MOBITPSIHI MIIIKH, TO, IMOBIPHO, Y HEPO3BHHEHOMY CTaHi.
JlomyckaioTh, IO 1L TUTKa BIJIOKPEMIJIACh MICIAS BUHUKHEHHS Y pENTHIIA Ha
3HaYHUX BUCOTAX Tip MPUMITUBHOTO Mip’STHOTO TOKPOBY, IO MOXJIHBO BigOyBajocs
MapajyielbHO 3 PO3BUTKOM CIeNU(PIYHOI AMXATbHOI CHUCTeMH. Y TMOJAIBIIOMY IIi
TBAapUHU 3aCENIUJIM JIICH HIDKHIX TosciB rip. Cy4acHi 1 BC1 iHIII BiIOM1 Ha TeMEpiliHinA
Yac MTaxy BIIHOCSATHCS JI0 MiJIKJIACY CIIPaBXkHiX, a00 BIsSJIOXBOCTUX, MTaXIB.

Tema JekRIIMHOTO 3aHATTA 16. 30BHINIHA O0Y/10Ba TA CKEJET CCABIIB

[ToxomxkenHs ccabiiB. IlepeBara TEMIOKPOBHOCTI y MPUCTOCYBaHHI O YMOB
KUTTS. bynosa mikipu, ii moxinHi. Bojgocsauit mokpus. CkeneT ccaBIiiB.

Tino ccaBIiB PO3AUIEHO HAa TOJOBHUHM, IIMHHUMN, TYyJIyOOBHUH Ta XBOCTOBUM
Biaaimu. Ha ronoBi posmimryerbess poT. PoToBuii oTBip OOMEXKEHHUN M'IKUMH,
pyxomumu eybamu. Ha BepxHbOMy 0OI11 TOJIOBH PO3MIIIICH] BEJIUKI BYIIIHI PAKOBUHHU.
[lepeani KiHI[IBKY YOTUpUTIANTI, 3301 I'aTumnaii. Tijo ccaBIiliB BKpUTE mIKiporo. Bona
B1/I3HAYAETHCS 3HAYHOIO TOBIIMHOIO 1 JYXE€ PO3BUHYTUMH 3aJI03aMHU Ta HASBHICTIO
poroBux yTBOpiB. lllkipa ckiagaeTbcs 3 JOBOX A00pEe BIIOKPEMJIEHUX IIapiB:
MOPIBHSIHO TOHKOTO, BEPXHBOTO €KTOAEPMATBHOTO — enioepmicy, Ta OLIbII TOBCTOTO
HIKHBOTO ME30JIepMalbHOTO — Kopiymy. HuxkHIN map emigepMmicy — manvnicie8ozo
wapy. bmwkde 10 MOBEpXHI Ii KIITHHH BTPAdalOTh sApa 1 34aTHICTH JTUTHTHCS.
HaGyBaroun Bce Oinbin mieckatoi OopMH, BOHH POTOBIIOTh, YTBOPIOIOYM MEPTBUU
30BHINIHIN Iap. 3 emiiepMiCy pO3BUBAIOTHCS Oarato MOXiAHUX MIKIPU: BOJIOCCS KIrTi,
HII'T1, KOIIUTA ¥ 1HILI POTOBl YTBOPH, @ TAKOK PI3HOMAHITHI IIKIPHI 3aJI03H.

BepxHst 4acTMHa KOpiyMy € COCOYKOBUM WApPOM, SIKAA BIUHAETHCA B
MaJbIIri€BUNA Iap, TMOCTa4ar4u MOro KpoB'lo. HIDKHIO dYacTHMHY KOpiymy
MPEACTABISIE TYXKUW MIap RNIOWKIPHOI KIIMKOBUHY, MIXK BOJOKHAMHU SKOTO
BIIKJIAJAIOTHCS KUPOB1 KIITHHU. Y 0ararbOx CCaBIliB, 30KpeMa y BOJHHUX TBapHH,
(KUTIB, TIOJICHIB, MOpPXKIB), JKHp 3alsira€ TOBCTUM IIapOM, BHUKOHYIOUU
TepMOI30IIsIIiiiHy QyHKI0. Haitbinpin xapakTepHe poroBe emijiepMiuyHe YTBOPECHHSI
CCaBLIB — 80J10CAHUL NOKpus. BIACYTHICTh HOT0 y NE€AKUX BUJIB — BTOPUHHE SIBUIIIE.
3akiaaKa BojOca BiIOYBAETHCS NUISIXOM €HEPriHOro MOJUTYy OKPEMHUX TPy KIITHH
enigepmicy, ki IMOOKO 3aHYypIOIOThCS B TOBILY Kopiymy. Po3pocrarouuch 1
TU(DEPEHITIIOIYUCh, 1IEH 3a4aTOK Ja€ TMOYATOK B0I0CAHIU YubOyiuHi, B JHO SKOI
BXOJIUTh BHUCTYIl KOpPiyMy 3 KPOBOHOCHHMH CyIWHaMH 1 HEpPBAMHU — B60JI0CSAHULL
coco4yok. PO3MHOXEHHSI KIIITUH BOJIOCSTHOI ITUOYJIMHU OOYMOBIIIOE PICT BOJOCHHH.
BosniocuHa cknamaetrbes 31 cmpudicHs, SIKUM MAHIMAEThCS HaJ MOBEPXHEIO IIKIpU, Ta
KOpews, 1O 3ajsrae y BOJOCAHIA CcyMui. BHYTpIIIHIO MOBEPXHIO BOJOCSHOI CYMKHU



YTBOPIOE BOJNOCAHA NMiX6d, A 30BHIIIHIO — GONOCAHUU MiuiOK. Y BOJOCSHY CYMKY
BIJIKpUBAIOTHCA TMPOTOKM CAJIbHUX 3aJ103, CEKpPeT SKUX 30epirae enacTU4yHICTh
BoJiocuHU. lleHTpanbHy 4acTHHY BOJIOCMHU 3aliMa€e cepyesuHHull wap, Ha30BHI Bij
HBOTO JIEKUTh KOPKOGUL wiap, a TOBEPXHsS BOJOCHUHH BKPUTA TOHKHUM .J1YCKAMUM
wapom. 3a TICTOJOTIYHOIO, OYyIOBOIO, PO3MIpOM 1 (POPMOIO BOJIOCCS CCABIIIB
MOJUISIIOTH Ha JIBI OCHOBHI KaTeropii: ocmo 1 nionyuiox. OCTbOBHI BOJIOC Ma€ JOBTHM
OpsIMUN CTPUIKEHBb 3 J0Ope pO3BHMHEHOIO ceplieBHHO0. [liAmymok — HaBmaku, mae
KOPOTKUMN, TOKPYUYEHUN CTPUIKEHb 3 MaiKe MOBHICTIO PEIyKOBAHOIO CEPIEBUHOIO.
Jlist mepeBaXkHOT O1IBIIOCTI CCaBIIB XapaKTEpHA JBOX SPYCHICTh XyTpa, IO
CKJIaZIcHa 3 OCTi 1 MAMyIIKa. Y JNESKUX CCABIIB BOJOCSHHUI MOKPHUB MEPEBAXKHO ab0
MOBHICTIO CKJIAJA€ThCS 3 BOJIOCA JIMIIE OAHIET KaTeropii, Hampukiaa, y oJeHiB (y
JITHIHN yac) — 3 0CTi, @ y KpoTa Ta clliNaka — Mai>ke BUKIIOYHO 3 MiMYIIKA.

Buno3sminoro Bomoca € gibpucu, wemuna ta eoaku. Bidpucu, abo JOTHKOBE
BOJIOCCS, YK€ JIOBT1 1 KOPCTKI. BOHU po3MiIyl0ThCS Ha T0J0B1 (HABKOJIO poOTa,
Ha IMOoKax, migbopiami, Haax oduma). BojgocsHi MIIKKA BIOPHUCIB TOJIOBH
IHEpPBYIOThCSl T1JIKAMH TPIHHOrO HEpBa 1 MalOTh BJACHI MONEPEYHOCMYTAcCTi
M'si3u. ['ONKM yTBOPIOIOTH CBOEPIAHUN 3aXWMCHUM KOJOUMWA maHuup. Bonu
XapaKTEepU3yIOThCS CHJIIBHUM  PO3BUTKOM KOPKOBOTO Iapy, SKHH BpOCTae
MO3JIOBKHIMU TIEPETUHKAMU B cepieBuHy. [Onku ayke MilHI, NOpPYyXHI 1
3aKIHUYIOThCS JYyK€ TOCTpOor BepxiBkoro. IlleTmHa 1€ mNEpexXiTHUM THI MiX
BOJIOCCSIM 1 ToJiKamMu. BoHa € y ccaBIliB, 5Kl MalOTh TOJIKOBUN MaHIIUP, HANOLIBIIOTO
PO3BUTKY JOCSTA€E Y TUKUX KaOaHIB.

Jlesiki ccaBll MaroTh JIyCKaTUW IIKIpHUWA TOKpUB. Jlycka ccaBuid — 1e
eniiepMalibHe YTBOPEHHA, SIKE€ B NPOLECI €BOJIOLIiI OyJl0 MOCTYNOBO BHTICHEHO
BOJIOCOM. SIK OCHOBHUHM MOKpPHUB JIyCKa 3yCTPIYAETHCA Y ALIEPIB 1 NaHIUPHHKIB.
Kirote ckiagaeTrbcsi 3 pOroBoi Kiemegoi naacmuHku, SiKa TPUKPUBAE KIHIIEBY
dananry 3BepxXy 1 3 OOKIB, ni0OWOBHOI NAACMUHKY, KA MEXKYE 3 NOOYULEeUKOIO
nanvys. Hicoms puMaTiB BIAPIZHAETHCSA OLIBIN TUIECKATOI KITTEBOIO MIIACTUHKOIO,
3HAYHOIO PEIYKIIE€I0 TMiJOMIOBHOT IMJIACTUHKA 1 3HAYHUM PO3BUTKOM MOIYIICYKU
nanbil. Konumo, HaBIaku, Ma€ CUJILHO PO3BUHYTY KITTEBY 1 MiJOMIOBHY TJIACTUHKA
1 OpOTOBUTY MOMYIICUKY Maibllsd, SKI pa3oM CKIANalOTh CBOEPITHUN YTBip, IO
3aXHUIIAE 3 yciX OOKIB KiHIEBY (ajaHTy MaibIls.

Jlo MIKipHUX YTBOPEHb CIIiJ BIJIHECTH 1 POTH CCaBIlIB. 32 CBOIM MOXOKCHHSIM
pOTH KONMUTHUX MOXHA TOMIIUTH Ha 3 THUNH. YWCTO emifepMalibHe MOXOMKCHHS
MalThb pOrM Hocopora. BoOHM yTBOPIOETBCA 3 CYLUIBHOI pOroOBOi Macu
BOJIOCOMOIIOHUX  HUTOYOK, 10 YTBOPIOIOTH  KOHYCOMOAIOHUN  yTBIp. Y
MTOPOKHUCTOPOTUX KOMUTHUX POTHM MAOTh BHIJIS POTOBHUX YOXJIIB, SKi CHASTH Ha
KICTKOBUX CTPMIKHSIX, OCTaHHI Jy’K€ paHO 3pOCTalOThcs 3 JOOHMMHM KicTkaMu. [lami
BOHO PO3POCTAETHCS 1 YTBOPIOE KICTKOBUM CTPHXKEHB, a00 nenvox poea. Takuit pir
HA3UBAETHLCS CNpasdcHim. Y OJICHIB Ha BIIMIHY BiJl MOPOKHUCTOPOTHX, MIKIPY MAIOTh
mume Mojoni poru. Ilicms 3akiHdeHHsT ¢GOpMyBaHHS POTIB IIKipa BiIMHUpaE 1
Binmagae. Takuii pir 3a OyJOBOIO BHUKIIOYHO KICTKOBHM, TOMY BiH Ha3WBa€THCS
HEeCNPAaBIHCHIM.

CkeneT ccaBIliB CKJIAJIAa€ThCA 3 OChOBOTO CKeneTa (Xpeber, CKeleT TOJIOBH),

CKeJleTa BUIBHHMX KIHIIIBOK Ta iX mMosiciB. XpeOeT MIIUThCS HA IIUWHWHA, TPYIHUMA,



MOTIEPEKOBUH, KPMIYKOBUH 1 XBOCTOBHM BiJUIIIN. XapakTepHa puca B Oya0Bi xpedTa —
IJIOCKI 34JICHOBaHI TMOBEpPXHI XpeOuiB (TIaTUIEIbHI XpeOll), MK SKUMH
po3TaimioBaHi MikxpeOueBi nucku. IuitHui Bigain XpebTra Maiike BCiX CCaBIliB
YTBOPEHUH CIMOMa XpeOIAMH (BUHATKOM € JIMIIIE JICSIKI TPOIIYHI BHIM, HAPUKJIA],
JHUBLI, 110 MaioTh 6-10 xpeOdiiB). Skoto 6 He Oyna JOBXKWHA MM — JOBIOIO, SIK Y
xupada, abo Maike HEBUPAKEHOIO, K y KpPOTa UM Jenb(iHa, — KUIbKICTh MHUHHUX
XpeOIliB y IMX BHUJIB TBAPUH OJHAKOBA, pI3HA TIIBKU iXHS AOBXkUHA. sl muitHOTO
BIJIIUTY XapaKTepHi JBa BHJ03MIHEHI Mepii XpeOii, ski 3a0e3MeuyoTh PyXJIUBICTh
rOJIOBH, 1110 BJIACTUBO B3araji BCIM aMHIOTaM.

Jlo mepenHix rpyaHUX XpeOIliB MPUPOCTAIOTh pedpa, CIOIydeHl 3 IPYJUHOIO.
Pemta rpynnux xpeOiiB HecyTh pe0Opa, 10 He TOXOAATh 10 TPYAUHHU. Y KaKaHIB 1y
3BIpiB 13 JOOpE PO3BUHYTHUMH ISl PUTTS MEPEIHIMHU KIHI[IBKAMU TPyIUHA HECEe Kilb,
IO CITY>KUTb, SIK 1 Yy NTaX1B, AJI NPUKPIIJIEHHS TPYIHUX M'A31B.

Ckener mapHHMX KIHLIBOK 30epira€ OCHOBHI pUCH OyOBH M'SITUNANOI KIHIIIBKA
HazeMHUX XpebeTHuX. [IpoTe y 3B'13Ky 3 pI3HOMaHITHICTIO YMOB ICHYBaHHS JeTall iX
OynoBu HeojHakoBl. Hampukiman, y 3BipiB, IO MBHAKO OIrar0Th, MEPEIICCHO,
IJIECHO, 3aIl'ICTOK 1 M'ACTh PO3TAIIOBYIOTHCS MIPSIMOBUCHO, 1 TBAPUHH 111 CIIUPAIOTHCS
TUTBKM Ha maiblll (cobaku). Y HaWOUIbII JOCKOHANUX OIFyHIB — KOIMMTHUX
CKOPOYYETHCSI YMCJIO MaJIbIIiB: TBAPUHU CTyHaloTh a00 Ha oJlHaKoBO po3BuHeHi Il 1
IV naneui (mapHokonutHi), a6o Ha III maneups (HemapHokonutHi). Y kaxkaniB II-V
najbll CUIBHO TMOJOBXKEHI, MK HMMH pO3TalllOBaHA IWIKIPSCTAa MEPETHHKA, SKa
YTBOPIOE TOBEPXHIO Kpriia. CcaBili MOKYTh MEPECYBATUCA JJOCTATHRO MIBUIKO. 3a€1lb
ODKUTH 31 mBUAKICTIO 55-70 km/rox., neB — 50, rasemr — 40-50 xwm/ron.,
apUKAHCHKUN CIIOH pO3BHBa€e MBUIKICTH M0 40 km/ron. HaitOinein mBuako Oirae
renapa — 105-112 km/ron.

UYepern ccaBiiB Maibbke TOBHICTIO KICTKOBUW (Xpsl] 30€pira€ThCs JHIIE B
HIOXOBIW Ta CIIyXOBIiH Karcysax). ¥ NOTUJIMYHOMY B yeperna OOKOBI MOTUIIMYHI
KICTKM YTBOPIOIOTH Pa30M 3 OCHOBHOK MOTHUJIMYHOIO KICTKOK TapHI MOTHJIMYHI
Oyrpu. OcTaHHI YTBOPWIKCA 3 HEMApHOIO MOTUIMYHOrO Oyrpa IUIa3yHIB IUISIXOM
pPEeAyKIIli HOTO cepelHbOI YaCTUHU. B CIyXO0BIi KarcyJsi ByIIHI KICTKH 3pOCTalOThCS B
KaM'sHUCTYy. 3 HEI TICHO 3B'i3aHa MOKpPUBHA OapabaHHA KICTKA, SKa XapakTepHa
TUIbKKM 171 ccaBliB. CKpoHeBa 00JIacTh dYepemna MPUKPUTA OIHIEID CKPOHEBOIO
nyroto. TBepme migHEOIHHS CCaBIIB YTBOPIOETHCS 3a PaxyHOK TiJHEOIHHUX
BIIPOCTKIB TIEPEAIICIICIIOBUX, IIEICHOBUX 1 IMiIHEOIHHUX KICTOK, IO CXOISThCSA Ha
CepeHii JiHii 1 yTBOPIOIOTH 1MI0B. HMKHIO 1Ieeny yTBOPIOE (3 KOKHOTO OOKY) JIHIIIe
osiHa 3yOHa KicTka. Oco0IMBICTIO Oy/I0BH Uepena CCaBIliB € Te, 1110 TaKi eIEMEHTH, 5K
KBaJpaTHA, SI3MKOBO-IIEJIETIOBA Ta 34YICHIBHA KICTKH 3aHYPIOIOTHCS B TOPOKHUHY
CEpPENHBOTO ByXa 1 YTBOPIOIOTH CIIYXOB1 KICTKH: HAKOBAJIbHS, CTPEMIHIIE 1
MOJIOTOYOK.

BepxHsi 1 HUOKHS 1IEJIeNH CCaBIliB 030po€H1 3y0amMu (3a JEIKMMH BUHSITKAMHU),
AKI CHASATh y JyHKax (TEKOJOHTHHM Tum). 3yOM € IIKIDHUM OKOCTEHIHHSM,
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TOMOJIOTIYHUM IUIaKOinHIN mycui. ['onoBHY Macy 3y0a CTaHOBUTH JEHTUH. BepxHio
floro yacTHHy BKpUBa€e eMajb, y KOpeHi KiCTKOBa pedoBMHa — LieMeHT. BcepeauHi
3y0a € Mopo’KHHWHA, BUIIOBHEHA 3YOHOIO M'AKOTTIO — MYJIBIOIO, B SIKY IPOHHUKAIOTH
HEPBHU 1 KPOBOHOCHI CYJIMHH.

3yOHa cHUCTeMa CCaBI[IB TIETEpPOJOHTHA, TOOTO NPEJCTaBICHAa KIJIbKOMa
kareropissmu 3y0iB. Ilepenni 3youm, abo pi3lli MalTh 3BHYANHY J10JOTOIOIOHY
dopMy 1 CiIy’)KaTb NEPEBAXKHO JUIsl 3aXBadyBaHHA k1. 3a HUMHU pO3TallOBaHa Hapa
KOHIYHHX 1KJIIB, 32 JIOMOMOTOI0 SIKHX i%a YTPUMYEThCs 1 PO3PHUBACTHCS HA YACTHHH.
Octanni 7Bl KaTeropii 3y0iB — MEpeaKyTHI 1 KyTHI BIAPI3HSIOTHCS HPOKOIO
ropOKyBaTto0 a00 CKJIaJ4acTO0 TOBEPXHEI0 1 CIyKaTh ISl MEPEeTUpaHHS 1Ki.
bynosa, ¢opma i KiuIbKicTh 3y0iB y pi3HHX BUAIB HaOyBae 3HAYHUX Bapiallii, sKi
CIIy’)KaTb CHUCTEMAaTUYHOIO O3HaKO10. [lisi BU3HAUYEHHS CTPYKTypu 3yOHOI cHCTEMHU
KOPHUCTYIOTHCSI 3yOHHUMH (OpMyJiaMH, B SKHX MO3HAYAETHCSA KUIBKICTH 3y0iB Pi3HUX
KaTeropii y BepXHiii 1 HUKHIM aHATOMIYHUX IIIeJIeTax.

Tema Jekinaoro 3auartda 17. BHyTpiniag 0yioBa ccaBuiB

BHyTpimHb0yTpOOHUN pPO3BUTOK, MOJIOUHI 3ayi03u. HepBoBa cucrema — Kopa
TOJIOBHOTO MO3KY: 3BUBHUHH, O0po3HU. OpraHu 4yyTTs, YAOCKOHAJICHHA iX OyJOBH.
KpoBoHocHa cuctema, MOPIBHAHHS 3 NTaXxamH, €pUTPOLIUTH, MIOTIIO0IH. J(MxampHa
cucrema, aiadparma. Y 10OCKOHaJICHHSI TPaBHOI CUCTEMU: T'yOH, IepepoTOBa KaMmepa,
3yOH, s3UK, OyAoBa HUIYHKY (pi3HI TUIM), TOHKWH, TOBCTUW KWUIIEYHHK, TPaBHI
3amo3u. BupainbHa cucrema. 3ano3u BHYTpilIHBOI cekpenii. Heilporymopaibha
perynsiis ¢izionoriyHux mnpoueciB. CtaTeBa CHUCTEMa, PO3MHOXKEHHS Yy PI3HUX
I1JIKJIacCiB CCaBIIiB.

Oco06MBICTh BHYTPIIIHBOI OYJIOBH CCaBIliB MOJISITA€ y BUCOKIN criemiaii3alii ta
JIOCKOHAJIOCTI OYJOBM BCIX CHUCTEM OpraHiB. TpaBHUN TPakKT CCaBIIB MOYHMHAETHCS
POTOBHM OTBOPOM, BIIMEKOBAHUM I'yOaMH, XapaKTepHUMH JIUIIIE JIJIsl TPEICTAaBHUKIB
I[bOTO KJIacy. Mix rybamu 1 3ybamMu yTBOPIOETHCS MEPEAPOTOBUIN MPOCTIP, 3a SKUM
PO3MIIIYETBCSI  pOomosa nopodxcHuHa. Maixke BCIO POTOBY TMOPOKHHUHY 3aiimMae
pyxomuit m'a306uil s3uk. Y pOTOBY MOPOKHUHY BIJKPUBAIOTHCS YUCICHHI MPOTOKU
CIUHHUX 347103, 10 PO3MILIYIOTbCS B CTIHKaxX pOTOBOI MOpoxHUHH. Cepen HHUX
HAWTOJIOBHINI TaKi: SA3uKoei, nioweOinui, wiuni, 2youi Tomo. CKIEMmHHS pPOTOBOI
MIOPOKHUHU YTBOPIOE meepoe nioneOiHHs, SKE Ma€ Ha CBOIM MOBEPXHI MOMEpedHi
nigHeOiHH1 Banuku. Ha 3agHpoMy Oolll MigHEOIHHS PO3TallOBaHE M 'AKe niOHEeOIHHS.
3a M'TKUM MiAHEOIHHSAM MICTUTBHCS 210mKa, B SIKY BIIKPUBAIOTHCS OTBOPU XOAH Ta
escmaxiesux mpy6. be3nocepeaHbO 3a TIOTKOK TMOYUHAETHCS CMpasoxio, BT
KHILKOBOI TPYOKH, SIKUW CIYKUTh BUKIIOYHO JUISl IPOXOKEHHS 1K1.

[InyHOK ccaBLIB BIJ3HAYAETHCA OCOOJUBUM PO3BUTKOM 1 Au(epeHIlaliero
3a503. Y PI3HHX TPyI CCaBIliB NUIYHOK OyBae pi3HOI (popmu 1 gocsrae pi3HOTO
cTyrneHs AudepeHIfitoBaHHs. 3a IMUTYHKOM W€ KUIIKOBUI TPAKT, SIKHM CKIATAETHCS 3
JBOX BIJUTLIIB: TOHKOT Ta TOBCTOI KHIIOK. [IepegHss yacTHHA TOHKOT KHMIIIKA Ma€ Ha3BY
0ganaoysmunanoi, y TETI SKOI PO3MIIIYEThCS Benuka audy3Ha niouLyHKO8a
3an03a. JIBaHAAIMTUNANA KUIIKA TEPEXOAUTh Y TOHKY. OCTaHHS TOIISETHCS Ha
NOpOoJICHIO Ta K1y608y, SKI TPAKTUIHO MAJOBIAMIHHI OJHA Bia omHOI. B wmicii



Mepexoy TOHKOI KHUIIIKH B TOBCTY y POCIHMHOITHUX CCABIIB YTBOPIOETHCS JTOCHTH
MICTKa crina Kuwika. TOBCTa KHUIIKa MEPEXOJUThb Y KOPOMKY HpsM)y, a OCTAHHS
BIJIKpUBAETHCSI AHAJIIbBHUM OTBOPOM HA30BHI. 3 BHYTPIIIHIX OpraHiB 3acCIyroBYy€ Ha
yBary BeJUKa IM'ATUIONATeBa HeyiHKa 3 TpPbOMa BUBIIHUMH MPOTOKAMH, IO
00'€eqHYIOTBCSL B 3arajbHUMl neuinkoeuu. Ha oIHOMY 3 BHUBIJHUX MPOTOKIB
PO3MIIICHUH drcosunuti mixyp. Y TIALIOKIB )KOBYHUN MIXYyp BiJICYTHIM. XapaKTEPHOIO
OCOOJIMBICTIO CCaBIIIB € .JleeeHese OuxawHs 1 JIMIE 4acTKOBO — wkipHe. [loctymnae
MOBITPSA B JIET€HI uepe3 MOBITPOHOCHI LUISIXM HOCOBOI MOPOKHWUHHU, HOCOTJIOTOYHI
KaHaJi, TOpTaHb, Tpaxero 1 OPOHXH.

JIJIs TOpTaHi CCaBIliB XapaKTepHa MosBa crepeny ii naocopmannuka (epiglottis)
Ta WUMOBUOHO20 XpAwd. 3 IHIIUX XPSIIB TOPTaHI CIiJ HA3BaTH NePCHeGUOHUL Ta
napy uepnanosuonux. 11i Xpsmii 3'eqHaHi MK CO00I0 pyXxoMo. MiX IIUTOBUAHUM 1
YEPIATIOBUIHUMHU XPSIIAMHU Y BUTJISAII 3TOPTOK €ITM3€BOI OOOJIOHKH PO3MIIITYIOTHCS
eonocosi 36's3ku. CTIHKM Tpaxei 1 OpoHXIB He 301raloThCs 3aBISKH XPSIIOBOMY
CKEJIETy, 110 CKJIQJIa€ThCs 3 KUTbKOX XPYIIEBHX MiBKUICHb. bpoHxu, naroun OOKOBI
MapOCTKH, PO3TAIYKYIOThCS Ha BCE TOHKIIIl OpOHXIOU, SKI TIEPEXOASITh B
anvb8eoNApHi X00U 3 TOHKOCTIHHUMHU MYyXHUPLSMH (a1b8e01amu), MIIIKOBUIHO
MOIIMPEHUMHU Ha CBOIX KIHIISIX. AJIbBEOJISIPHI XO/U 1 aJIbBEOJIM CTAHOBJISTH Macy, siKa
YTBOPIOE Jieceni. Y TAIIOKa, SIK 1y 1HIIUX CCaBIliB, JIETEHI MOJIIJICH] Ha YaCTKH, JIiBa —
Ha JBl, TIpaBa — Ha Tpu. JlereHi po3MilleHi B TpyJHIA MOPOXKHUHI, sSKa BIJIICHA
MYCKYJIBHOIO Oiaghpaemoro Bin yepeBHOi. Cepye y ccaBliB, SK 1 Yy MTaxis,
YOTUPUKAMEPHE, BKPUTE CEPO3HOI OOOJIOHKOIO, IO SBJISE COOOI BHYTPINIHIN
JTUCTOK. Bin nigoeo winynouka BIAXONUTH €UHA Oyea aopmu, SKa We MpsSMO Bropy,
MOTIM 3arMHAETHCS BIIBO 1 Ha3zajd. Y TMalloKa Jiga MIOKMOYUYHA 1 COHHA apmepii
BIIXOJISITh BiJ] IyT'M aOPTU CAMOCTINHHO, MpaBl — BiJl 6e3im siHno2o cmosbypa.

3a5103u BHYTPILIHBOI CEKpelii, Kl JoOpe MOMITHI MiJ Yac PO3THUHY CCaBLIB,
TaKi: wumoguoHa, Mo POo3MillIeHa Criepeay BEpXHbOi YaCTUHU ropTani. ['opMoH miei
3aJI03U — MUPOKCUH BIUTUBAE HA TIPOIIECH OOMIHY PEUOBHH, PICT Ta PO3BUTOK TBAPHH,
JIBOJIOJb- YACTy 300HY 3103y, BEIMKA YaCTKa KO JISKUTh, HaJl CepiieM. Y MOJIOIUX
TBApUH TiJ Yac iX POCTY I 3aji03a JOCATAaE 3HAYHUX PO3MIpPIB, ajie¢ 3 BIKOM BOHA
1HBOJIIOE; HABKOJIOHUPKOGI 3a103u TonorpadiyHo MOB's13aHl 3 HUpKamu. [liounyHkosa
1 cmamesgi 3an03u (QYHKIIIOHYIOTh YaCTKOBO, SIK 3aJI03U BHYTPINIHBOI CEeKperii. Y
CCaBIIiB, K 1 Yy BCIX aMHIOT, MPOIIEC BUBEJEHHS 3 OpraHi3My KIiHIIEBUX MPOIYKTIB
OOMIHY PEYOBUH 3AINUCHIOETHCS MMAPHOKW MemaHeppuuHow HUPKOl, SKa Mae
IJIaJICHbKY TMOBEPXHIO 1 sIBJIsiE cO00H0 OOOOBUAHMI KOMMIAKTHUWA OpraH. Y HHpII
BIIPI3HAIOTH 3€PHUCTY 30BHIIIHIO KOPKOB)Y (Cew08UOiibHy) PEUOBUHY 1 CEPLIEBUHHY
Mo3K08y (BUBIIHY) pedoBUHY. OCTaHHS COCOYKOM BIJKPUBAETHCA B pe3epByap —
HUPKOBY J0XAHKY. 3BIJICH TIOUMHAETHCS CeYOMOUYHUK, MO BIAAAE B CeU0BULL MIXYP.
Ha3oBHi ceya y camMullb BUBOJMTHCS Yepe3 KOPOTKE MepeaiBep's MIXBU, a y CaMIIIB —
4yepe3 Ceu0CTaTeBUM KaHaI, 10 BIIKPUBAETHCS HA KIHII KOIYJIATHBHOTO OpraHa.

CrareBi opranu camii MawThb TapHI ciM'sHuky, SKI Yy TAlIOKa TMepen
PO3MHOXCHHSIM ~ OMYCKAIOThCSI B MOWOHKY. be3mocepenHbo 10  CIM'SIHUKIB
NPUJISATAIOTh iX npuoamxu, Bl SKUX BIIXOAATH cim'anposoou. IlapHi ciM'smpoBoau
BIIKPMBAIOTHCS B CCUOBHMJIUIBHUIN KaHad. Y CBOiM KIHIIEBIH YacTHHI CIM'STIPOBOJIH
PO3IIUPIOIOTHCS B cim'ani nyxupyi. HaBKOIO MUIHKKM CEYOBOTO MiXypa po3TalioBaHa



4acTouKa — nepeomixyposa 3an03a. Y TalioKa CTaTeBHH 4YIEH CKIIAJAEThCS 3 TPhOX
MEYEPUCTUX TUT 1 Ma€ BCEPEIMHI HEBENUKY KicTouky. CrareBui amapaT CaMKH
CCaBI[iB CKJIQJIAEThCS 3 TAPHU SAE€YHUKIG Ta TIApU ¢haiioniceux mpyo (siyesoou), sKi
CIIOTy4YarThes 3 mamkoro. KoxHui pir ii BIAKPUBAETHCA B TOPOXHUHY ITIXBH
CaMOCTITHUM OTBOPOM, TOMY TaKy MAaTKy 3BYThb n00GiliHOo0. Y 1HIIUX BUIIB CCaBIIIB
y 3aJIe’)KHOCTI BiJ CTYIICHS 3pPOCTaHHS SIMIIEBOJIIB PO3PI3HAIOTH MATKU: 080pO2i,
080p030inbHi Ta npocmi. SIKIO camMKa MaIfoKa BariTHa, TO MICIS TPHUKPITIICHHS
3apOAKY B MaTIli TIOMITHO rlnepeHOBam (qepeom) Ha po3pisi Takoi matku no6pe
BUJHO JUCKOBUAHY IUTALEHTY 1 3apoz[1<031 0o00noHKU. [lnayenma — nocnio —
CHeriaJbHUN TUMYAacCOBHIM OpraH 3B'S3Ky IJIoJa 3 TiIoM Martepi. BiH 3akmamaerscs
3pOCTaHHSIM 30BHINIHBOI 3apOJAKOBOI OOOJIOHKH, a00 XOpioHa, 13 CTIHKOIO MATKH.
EMOpioH uepe3 mialneHTy oJepKye 3 KpOoBi MaTepi KMCEHb Ta TOXKHWBHI PEUYOBUHU 1
BUJUTSIE B HET MPOAYKTU po3maay i ByrjiaekucinoTy. [licns poniB y CTiHIII MaTKd Ha
MICIIl IMITJIAaHTAIlT eMOPIOHIB 3aIUIIAIOTHCS TaK 3BaH1 niayeHmapHi nisimu, KUTbKIiCTh
SAKUX CBIAYUTD MPO YUCIIO MAJIAT y MPHUTLIOII.

Tema Jgexkuivinoro 3aHarrda 18. IloxomkeHHS Ta CHCTEeMATHKA KJIACy
ccaBIiB

HaiimaBHimi ccaBii - Ham@IKd ITMHOJOHTIB - BIJOMI 3 IMI3HBOIO Tpiacy
(6mu3bpko 200 MITH POKIB TOMY); TOJI1, UMOBIPHO, BUHUKIIN (POPMHU, SIKI BITHOCSITH J10
nigkinacy  Amnotepii  (Allotheria - gocmiBHo  "iHmn - 3Bipi"),  30Kpema,
bararorop6xo3y6i (Multituberculata), Ha3BaHi Tak yepe3 06e3:114 ropOKiB Ha KOPIHHUX
3y0ax, pO3TAllIOBAHMX y JIBa MapajelbHUX pAAU. KON Il TBapUHH HE Malld, 3aTe
BUJIJISUTUCS TOBTMMH PI3LSIMM 1 3aliMaliv, IIBUJIIE 3a BCE, Ty K E€KOJIOT1YHY HIILY,
II0 1 CyyacHI Ipu3yHM. Y TOW k€ yac Oararo puc OyJOBH BIJIPI3HSIOTH iX BiJ
Cy4aCHHUX CCaBIIiB, AKl HISIK HE MOXYTh OyTH iX HallagkaMu. ICHyBajgu BOHH, SIK
BBaXaroTh, 3 cepeannu FOpcbkoro mepiony (160 MiH pokiB TOMY) 10 HHXKHBOTO
oqironieny (35 mMiIH pokiB Tomy). [HIa rijgka ccaBiiB 3B’si3aHa 3 CIMMETPOJIOHTAMU
(Symmetrodonta) - TBapuHaM, IO TpUAOANTM XapaKTepHY Ui CCaBIliB OYIO0BY
KOpIHHUX 3y0iB 3 Oyrpamu, po3TalioBaHMMH Yy (OpMi TPUKYTHHKA; 111 TBapHUHH,
MalyTh, CTIM TpeIKamMu HUHI kuByuux mijnkiaciB [lepmosBipiB (Prototheria) 1
3BipiB (Theria), a TakoX BHUMEPJIOTO MIAKJIACY, TMPEACTABICHOTO POJIUHOIO
Kyneotepiia (Kuehneotheriidae).

[Ilo crocyeTbcs TEPIIO3BIPIB - TO BXKE HAMPUKIHII FOPCHKOTO TMEpioay
3'sBusucst OpHompoxigui (Monotremata), HaiiIaBHIIIMK BUKOIMHUNA TPENOK SKUX
teitHonodoc (Teinolophos), 3rigHO NaJICOHTOJOTIYHUMHU JIAaHWUMH, MEIIKaB B
ABctpanii Bxke 120 MIIH. pokiB TOMY. 3Bipl * MNPOAOBKYBaJIU JHMBEPreHIIIOBATH,
PO3AUIMBIINCH MPOTATOM IOPCHKOrO 1 KPEHISHOTO MEepio/iiB Ha KijbKa 1H(pakiacis.
[lepmmmu Biaaumiancs BuMepii TpikoHoaoHTH (Triconodonta), qami Tako BUMEpII
Hpionectoinu (Dryolestoidea), 1, Hapemri, icHytoui HuHI Cymuacti (Metatheria) 1
[Inanentapui (Eutheria) - ocrtanHi Tpu 1H(Qpakiacu o00'€AHYIOTbCS B TpyMy
Knamotepiii (Kladotheria). Ilomin Ha cymuacTux 1 TUlaneHTapHUX BinOylocs Ha
nmovarky kpeinsnoro nepiony. B Kurai Bussneni BukomnHi Sinodelphis i Eomaia -
MPUMITHBHI CyMYacTH# 1 MUalieHTapHui ccaBill, ski memkanmu 120-110 MiaH pokiB



tomy. Crnoyarky obuaBa 1 iH(ppakiaacu Oyid TOCHUTHh MOLIMPEHI, MPOTE Hajal
€BOJIIONISl CyMYacTuX 3MicTriiacs B ABctpalnito 1 [liBneHHy AMepUKy, sIKi TPUBAIHMA
yac nepeOyBajiy B 130JIA1111 Bl IHITUX KOHTHHEHTIB. B ABcTpasito mianeHTapHi Tak i
He ToTpanuiy, a B [liBgeHHI AMepuIll BUSBHIIMCS JIMIIIE ICSKI X MPEICTaBHUKH, SKi
€ TpU IbOMY XHWXakamH; IIed (akT JO03BOJIUB CyMYAaCTHM BIJHOCHO CIIOKIITHO
ICHYBaTH 1 pO3BUBATHCH.

Jlo KiHII KpeUastHOro Mepioay ICHyBayio 0e3mid iX psiB, sIK BUMEPJHX, TaK 1
cydyacHux. Ha Tepuropii x €Bpasii Ta IliBHIYHOT AMepuKH paHHI TPEICTaABHUKU
CyMYacTHUX 3HUKJIM, HE BUTPUMABIIN KOHKYPEHIII] 3 TUTAIICHTAPHUMH. 3 HUHI )KHBUX
pSAAIB  CyMYacTUX HAWOUIBII JPEBHIMH BBaXKalOTh AMEpPHUKAHCHKHX OIOCYMIB
(Didelphimorphia), mo Bunukau Ha Teputopii IliBHIYHOT AMEpUKH 1 3T0A0M
mirpyBanu 10 I[liBreHHoT; 1HIIA T1iIKa TPOAOBXKUIA MITpallilo yepe3 AHTapKTUAY 10
ABcTpanii, ¢ yCHiIHO PO3BHBAJacsi B YMOBaX BIJICYTHICTI KOHKYpPEHTIB 1 Jania
MOYaTOK IM'STH 3aroHaM, O0'€IHYIOTbCS B HaA3ariH ABCTPaNINCBKMX CyMYacTHX
(Australidelphia). IlmamenTapHi >X CHOYaTKy TMPEACTABISIM €000  JIpiOHMX
KOMAaxOIJIHUX TBApHH, MOAIOHHUX IO Cy4YaCHUX KPOTIB, 1akKiB 1 3emiiepuiiok. Lle Oynu
nepin Komaxoinni (Insectivora).

3a cyyaCHUMU YSIBJICHHSMU, HAWJaBHIII TUTAIICHTapHI PO3IUIMIINCS CIIOYaTKy
Ha 1Bl TUIkK - ATinantuudi 1 [TiBHiyHi (Atlantogenata 1 Boreoeutheria). [lepii cBoim
MOXO/IKEHHSIM 3000B's13aH1  Oeperax ATJIAQHTUYHOTO OKEaHy;ClO4YaTKy BIJ HUX,
MalyTh, BIJIOKPEMUJIUCSA NPEACTABHUKUA HaApsay HenoaHo3ybocTs (Xenarthra),
npeacTtaBieHi HuHi psgamu bponenocueBux (Cingulata) 1 MypaBbenooOpa3zHux
(Pilosa) 1 mepeOpanucs B IliBnenny Amepuky. Pemra x B Adpuuil ckianu Hagpsia
Adpuxancekux 3BipiB  (Afrotheria). [Ipyra rinka IUlalleHTapHUX TMOB'sA3aHa
MOXO/DKEHHSAM 3 JpeBHIMH €Bpasieto 1 [liBHIYHOIO AMEpPHUKOIO; TYT TaKOX
HaMmiTuiuca 1Bl ruiku - JlaBpasidicki (Laurasiatheria) 1 EBapXoHTOrmiposi
(Euarchontoglires), ski mi3HiIIE TaKOX PO3IUIMINCH Ha JEKIIbKa psaAiB. ['eHeTnuHi
JOCIIKEHHST TIOKa3aJii, 110 Pi3HI TPYNH IJIANEHTApHUX, K1 30BHI CXO0X1 OJMH HA
OJIHOTO, TIPUA0ATK CBOT PUCH HE B PE3YJIbTATI MOXOKEHHS B1J 3aTaJIbHOTO MPEKa, a
B pe3yibTaTi KoHBepreuilii. Hapnaku, 07113bK1 10 Te€HaX psAau aOCOJIIOTHO Pi3HI 5K 32
OyI0BOIO, TaK 1 32 COCOOOM KUTTA. [[apHOKONUTHI 1 HEMMAPHOKOMUTHI, 3BUYANHO,
poauui, ane BIMHOCHO pJaneki. Jlo MapHOKONUTHUX, SK 1€ HE MapajoKCajbHO,
HaWOMMKYl pOJMYl KHTIB, @ JI0 HEMApHOKOIUTHHX - BOBKM 1 KakKaHHW. 3TiTHO 3
MaJICOHTOJIOTIYHUMHU 1 TEHETUYHUM JAaHUMH, OUTBIIICTh HUHI JKUBYUYHMX PSJIIB CCABIlIB
ICHYBaJIM BK€ HANPUKIHII KpeWau — naneoueHl. B HacTynH1 enoxu BiAOyBCs MOALT iX
Ha POJMHHU 1 O1IbLI APiOHI TAKCOHOMIYHI TPYIIH.



