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BCTYII

3o00risi — Hayka Mpo TBapuH. ICTOpUYHO CydyacHa 300JI0TiS CKJIajacs sK
CUCTEMa HAayKOBHMX JUCHUIUIIH MPO TBapuH. B 30050r1i BUAUISIOTE, 3 OJHOTO OOKY,
JAUCIMILUTIHYU, U0 BUBYAIOTh OKPEMI BEJIHMKI CUCTEMAaTHU4HI TPYNH TBAPHH, a 3 1HIIOTO
— Hayku Tpo OyAOBY, XHUTTEMISUTBHOCTI, PO3BUTKY TBapWH, iXHI 3B’S3KH 3
HABKOJIMIIIHIM CEpeloBUIIEeM, Mpo ix eBomromii Ta iH. [lpuyomy Bci 1i Hayku
00’ €HYIOThCS B JBa PO3JAUINA: 300JI0TiI0 0e3XpeOETHHX, IO TOCIIIKY€E 23 THITY
TBApUH 300JI0T1I0 XpeOETHHUX, [0 BUBYAE BCHOTO OJMH TUI — XOPJIOBUX. XOPJIOBI —
BUILUMA TUIT TBAPUHHOTO CBITY, 110 00’ eauye oHan 40 000 BuaiB, pi3HOMaHITHHUX 32
PO3MipaMu, 30BHIIIHIM BUTJISIOM 1 CEPEIOBUIIEM 1CHYBaHHS.

300510Tis1 XOpJ0BUX € (PYyHIAMEHTAIBHOIO TUCIUTIIIIHOIO B CUCTEMI IMATOTOBKU
crenlajicTiB Ha (akyapTeTl TBapUHHUUTBA Ta BOAHMX OiopecypciB. Bona nae
MEPIIOYEProBl 3HAHHS MPO 30BHIMIHIO Ta BHYTPIIIHIO OyJOBY TBApWH, IO MAalOTh
XOpZly Ta XpeOeT, Mpo iX CIOCiO KUTTS, MPUCTOCYBAHHS J0 YMOB HABKOJIMIIIHHOTO
CepelloBHUIlA, TIOMUPEHHS Ha 3eMHIN KyJi. BoHa po3risnae cucteMaTuky, eBOTIOIT
TBApUH Ta iX 3HAYEHHS B MPHUPOJl Ta KUTTI JoauHu. Lld Hayka € OCHOBOIO
CITBCBKOTOCIIOIAPCHKUX JIUCIHUIUIIH TaKWX, SK: aHATOMis, TICTOJIOTiS, (i310J10Tis
CLITbCBKOTOCIIOIAPCHKUX TBAPUH, €KOJIOT1sI, 300TITri€HA, Mapa3uTOoIOris, NaTOJIOrdyHa
aHaTomis, (papMakoJiorisg, BETEpHUHAPHA 1 CaHITapHa €KCIepTh3a, XBOpoOU poraroi
Xxynobu, pub, XBopoOM NTaxiB, XBOpoOM coOaK 1 XYTPOBUX 3BIpiB, TOMIBIS 1
PO3BEACHHSI PI3HUX TPYI CLIBCHKOTOCIOJAPCHKUX TBapUH. 300JIOTISE € TaKOXK
MPUKIAAHOIO TUCIUIIIIHOO JJIsl CHEI[aliCTIB BETEPUHAPHOT MEAMIIMHH, TEXHOJOTI]
BUPOOHMIITBA Ta IEPEPOOKHU MPOIYKIIII TBAPUHHUIITBA, pUOHHUIITBA Ta 1HIIKX TaTy3en
arpornpoMHCIOBOIO KOMILIEKCY.

[TociOHMK HamucaHUW YKPaTHCHKOIO MOBOIO HAa OCHOBI CYYacCHHX HAyKOBUX
naanx. KoskHa rpyna TBapuH pO3TIISIIAE€THCS 32 CXEMOIO: 3arajbHa XapaKTepUCTHKA,
CUCTEMAaTHKa, OCOOJMBOCTI OpraHizamii OKpeMHX MpPEICTaBHHUKIB, MOXOIKEHHS,
€BOJIIOLISI Ta NpakTU4YHE 3HadyeHHs. JloOpe uIoCTpoBaHMU MalOHKaMu, SKi
MOJIETIIYIOTh 3ACBOEHHS MaTepialy Ta pO3BUBAIOTH TBOPUY1 3/1IOHOCTI CTY/ICHTIB.

[TociOHMK Tpu3HAaYEHUW MJIA CTYACHTIB ClUIbChbKOrocmnogapcbkux BuimB OKP
«bakanmaBp» 3 HampsMiB miaroroBku  6.090201 «Boani Giopecypcu  Ta
akBakynbTypa», 6.130200 «TexHonoriss BUpPOOHHUIITBA Ta TEPEPOOKH MPOTYKINT
TBAPUHHUIITBAY.



JlabopaTropHna pobora 1.
THUII XOPIOBI. 3AT'AJIBHA XAPAKTEPUCTUKA. IIIATUIIL
BE3YEPEITHI (ACRANIA)

XapakTepHUMHU OCOOIIMBOCTSIMU XOPJIOBUX € HASIBHICTh Y JOPOCIOMY CTaHi abo
MiJT 9ac 3apOJJKOBOTO PO3BUTKY TaKMX YTBOPEHB (pHc. 1):
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A 20
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Puc. 1. Cxemu OynoBU TiJIa XpeOETHOT TBAPUHU:

A - caritanpHUil po3pi3; b - momepeunuit po3piz B obmacti Tyny6a; 1 - 310poBi wIiInMHH; 2 -
TOJIOBHUUA MO30K; 3 - rojioBHa HUpKa (mpoHedpoc); 4 - nereHi (abo TutaBaNbHUN MIXyp); 5 -
HOiANUTYHKOBa 3ano3a; 6 - MiromiepiB kaHan (siiueBox); 7- roHaaa; 8- TymyOoBa HHpKa
(me3onedpoc);9 - Bonedis kanai; 10 - TazoBa Hupka (Metanedpoc); 11 — Bropunnmii ceuosis; 12 -
CIMHHUHM MO30K; 13 - xopna; 14 - BepxHs (HeBpajbHa) Ayra xpeois; 15 - HukHs ayra xpeous; 16 -
pebpo; 17 - nenom; 18 - kumika; 19 - 6pmwxka; 20 - ciuaHa aopta; 21 - Tijmo xpedis; 22 - kinoaka; 23 -
CeuoBUH Mixyp; 24 - cenesiHka; 25 - NUTYHOK; 26 - KOBYHA MPOTOKA; 27 - »KOBUHUU Mixyp; 28 -
nevinka; 29 - cepue; 30 - muTOBUAHA 3a5103a; 31 - pOTOTJI0TKOBA TOPOKHIUHA

1. Po3BHHEHHMI OCHLOBUH CKEJET MPEACTAaBICHO XOp.0io, abo XpebeTHUM
CTOBIIOM.

2. llenTpanpbHa HEpBOBa CHUCTEMa IMPEJCTABIICHA HEPBOBOIO TPYOKOIO
EKTOJIEPMAJILHOTO TOXO/KEHHS 3 BHYTPIIIHbOIO MOPOKHUHOK - HeBpolesieM. BoHa
pO3TallloBaHa Ha CIUHHOMY OOI1Ii Tij1a HaJ XOPAOI0.

3. IlepenHiii BIIJIT KHUILIKOBOI TpyOKH (TJ0TKA) MPOHHU3AHUM 350pOBUMHU
niMHaMyu. BOHM BUKOHYIOTH (DYHKIIIO JUXAHHS HUXKYMX XOPIAOBUX 1 HIDKYUX
XpeOeTHUX Ta eMOPIOHIB BUIIUX XPEOETHUX TBAPHUH.

4. KpoBoHOCHa cucTema 3aiiMa€e BEHTpajIbHE (UepEBHE) MOJIOKEHHS.

KpiM 1ux, cmiibHHUX O3HAK, XOpJOBI MalOTh O3HAKH, SIKI BJIACTHBI IHIIHM
TUIIAaM TBAPUH:

- BTOPUHHHUIA POTOBHUH OTBIp (XapaKTepHUW ISl TOJKOIIKIPUX, MOTOHOMOP
Ta METUHKOIICIICITHUX );



- OimaTepasibHa cUMETPist (TIPOSBIIETHCS B 0araThox 0e3xpeOeTHUX);

- BTOPMHHA TIOPOKHUHA - TII€JIOM (3yCTpi4aeTbcss B  TOJNKOIIKIPHUX,
IEJICITHOPOTHX, MOJIFOCKIB, WICHHUCTOHOTHX Ta KUIbYACTHX YEPB’SKIB).

- TIOCETMEHTHE METaMEepHE pO3TAIlyBaHHS TOJIOBHUX CHCTEM OpraHiB.
30BHIIIHSA CETMEHTAIlis BIACYTHS.

bexpeGeHTi 1 XOpJOBI TBAapMHU MAIOTh B3aEMOMNPOTUIIC)KHE PO3MIIICHHS
BHYTPIIIHIX OpraHiB (puc. 2 ).

Puc. 2. Cxema B3a€MHOTO PO3MIIIIEHHS CUCTEM OpraHiB Oe3xpebeTHux (A) i
xopaosux TBapuH (b): K.c. — kpoBoHocHa cuctema; T.c. — TpaBHa cucrema; H.c. -
HEpPBOBA CUCTEMA

CUCTEMATHKA XOPJOBHUX

XopnoBl TBapWHHU MOUIMPEHI MO BCIM 3€MHIA KyJi, BOHM HacCeJsIOTh yCl
eKoJIoT1uHi chepu. Tun Xop0BUX NOAUISIETHCS HA 4 TITUIIN:

Tun Xopaosi — Chordata

[TigTum 1. Bezuepernni — Acrania

Knac I'omoBoxopaosi — Cephalochordata

[MigTumn 2. [Toxpusauku (JImaunakoxopaosi) — Tunicata, seu Urochordata

Knac Acumaii — Ascidiae

Knac Cansriiu — Salpae

Knac Anennukynspii — Appendiculariae

[MigTun 3. Xpebetni, abo Yepenni — Vertebrata, seu Craniota

Bimain besmenenni — Agnatha

Kiac Kpyrmopoti — Cyclostomata

Bimmin menennopoti — Gnathostomata

[TepBurHOBOAHI — Anamnia

Hanxnac Pubu — Pisces

Knac Xpsosi puou — Chondrichthyes

Knac Kocrtucti pubu — Osteichthyes

Hanxmnac YerBeponori — Tetrapoda (Quadrupeda)

Knac 3emuoBoaui — Amphibia

[TepBunHOHA3eMHI — Amniota

Kuac Ina3zynu — Reptilia

Kiac ITtaxu — Aves

Knac CcaBui — Mammalia (Theria)



MNIATUII BE3YEPEITHI (ACRANIA)

Jlo Ge3uepennux (Acrania) HaJeKUTh NPUMITHBHA TPyIa HUKYUX XOPIOBUX
TBApUH, y SKUX HaWOLIbII SCKPABO BUPAXKEHI T'OJIOBHI O3HAKU BChOro TUIly. BoHM
3aiiMarOTh MIPOMIKHE TTOJI0KEHHS MK HIDKYUMH XOPJIOBUMHU 1 XpeOCTHUMU.

Haii6is1p111 xapakTepHUMU O3HAKaMH MATHILY €:
- IIOBHA CErMEHTAlllsl TLIa, HEBITOCOOJICHUI T'OJIOBHUN BII1I,
- XOp/ia 3aX0/IUTh y TOJIOBHHUM BiAILII TyTy0a;
- XOpJia 3HaYHO JIOBIIIA, HI’XK HEPBOBA TPYOKa;
- BIJICYTHICTh YepErHOi KOPOOKHU B MEpeIHIN YaCTHHI TiNa;
- BIJICYTHICTb XpEOETHOTO CTOBIIA HABKOJIO XOP/IH;
- HASBHICTh aTpiajbHOI MOPOKHUHU;
- 3aMKHEHa KpOBOHOCHA cuctema. Cepiie — BiJICYTHE;
- BIJICYTHICTh IapHUX KIHIIIBOK;
- eMiJIepMIC OJTHOIIAPOBUH;
- HepumiaibHA BUIIJIbHA CHCTEMA;
- MOTIEPEYHO CMYTracTa MyCKyJiaTypa MpejcTaBieHa MiOMEpaMH.

3apa3 Bigomo Oym3bko 30 BHIIB IIbOTO MIATHITY, 00'€IHAHUX BCHOTO B OJIUH
KJIac, SIKMM YTBOPIOE OJIUH DS/l 1 TPU POJAUHH.

[TintTun BESYEPEITHI — ACRANIA

Kmac 'OJIOBOXOPAOBI - CEPHALOCHORDATA

Psan JAHIHETHUKOIIOAIBHI — AMPHIOXIFORMES

Pogura BPAHXIOCTOMOBI — BRANCHIOSTOMIDAE. TBapuan MaroTh
cuMeTpuuHy OyaoBy Tina. Hamiuyerbcsi Onu3bko 20 BUAIB THUNOBUX JIAHIIETHHKIB,
cepell SIKMX HAWTOJIOBHIIIMMU MPEACTABHUKAMH €: 3BUYAHUI, a00 €BpONEHChKHIA
nannetHuk (Branchiostoma lanceolatum) i asiarcekuit mannerauk (B. belcheri).

JlanueTHMK — HamiBOpo30opa MOpPChbKAa TBApUHA JIOBXKUHOIO 0 8 CM.
3ycTpivaeThbcsl HaMJacTilIe Ha MIMAHUX JTUISHKAX JHa, Ha TiimOuHax a0 30 M, Jie BiH
3apUBAETHCS B IPYHT 1 BUCTABJISIE HA30BHI JIMIIE TIEPEIHIO YacTHHY Tijia. CBOIO Ha3BY
JAHIETHUK OJIEp’KaB 3a 0COOIMBY (JOPMY XBOCTOBOTO BIJJILITY, CXOKOTO Ha JIAHIIET.
Tino crucHyre 3 OOKiB. B340BX CHUHU TATHETHCS HEBENWKA 3ropTKa — CIIMHHHM
IJaBelb, sfka oOpamiis€e XBOCTOBHHM BN TijIa, YTBOPIOIOYH JIAHIIETOIOMIOHUMN
XBOCTOBUM IIIaBenb. Ha mepenHboMy KIHIN TiIa, HAa HIKHIA HOro 4YacTwHI,
PO3TAaIlIOBYETHCS TEPEAPOTOBa Jiiika, mo Hece 10-20 map mrymaneinb, Ha JHI SIKOi
3HaXOJIUThCSI POTOBUM OTBIp.

IHIkipni nokpueu naHIIETHUKA, SIK 1 Y BCIX XOPJAOBHUX, CKIAAAIOTHCA 13 JIBOX
mapiB: €miaepMaJbHOrO (30BHIMIHBOTO) 1 KOpiyMy (BHYTpIIIHBOTO). Emigepmic
OJIHOIIAPOBHUIA, 30BHI MOKPUTHI TOHKUM IIapoM KyTukynu. Kopiym mpencraBieHuid
TOHKHM IIapOM JPAryIuCTOl CIIOJYyYHOI TKAaHUHHU.

Xopoa BUKOHYE (DYHKIIIFO OCBOBOTO CKEJETY, MIPOXOJUTH BiJ MEPETHHOTO J0
3aJIHBOTO KIHIIS Tijla i HA3UBAETHCS B JTAHIIETHUKA HOTOXOP]I.

Myckyanamypa TpencTaBieHa M'S30BUMH CETMEHTaMH — MIOMEpaMu,
PO3AUICHUMH CTIOTYYHUMH MEPETOPOIKAMHU — MIOCETITAMH.



Ilenmpanvna nepeoea cucmema npeacTaBieHa TOBCTOCTIHHOIO HEPBOBOIO
TpyOKOIO, IO JICKUTh HAJ XOPAOK0, MPUUOMY MEpeAHid i KiHeIb HE JOXOAUTh JI0
KIHIIS XOp/u (3BiJCH Ha3Ba Kiacy «I 0JI0BOXOpI0BI»).

Opzanu yymmasa NPOCTIi: CBITIOUYTIINBI 04KH ['ecce,; MexaHiuHI MOapa3HEHHs
CIPUIMAIOTHCSI HEPBOBUMH 3aKIHYCHHSIMU B MIOBEPXHEBOMY IIAP1 MIKIPU ¥ POTOBUMU
IIyNaJbIIMU, TYT >K€ PO3TAIOBaHI ¥ XeMOpelenTopH, 10 CHPUUMAalOTh XIMIYHI
nojapa3HeHHs. Ha nepeanbomy KiHIII Tijla € HIOX0Ba siMka Kemikepa.

/Kuenenna ma ouxannsa. )Xusnenns nacuBHe. POTOBHUIl OTBip 3HAXOAUTHCS
Ha JIHI TIEPEeIpPOTOBOI JIHWKH, fKa OTOYEHA IMyHaibIIMU. PyxoMm mrynaienpb
CTBOPIOETHCS TMOTIK BOJAM, SIKAW 13 TJIOTKH HAAXOIUTH 4epe3 3i0poBi IIIJIMHH B
HABKOJIO35I0pOBY MOPOKHMHY I depe3 aTpilomnop y 30BHIIIHE cepepoBuine. Ha nHi
TJIOTKH TSATHETHCS JKOJI000K, BUCTEIICHUN 3AJI03UCTUMH ¥ MUTOTIMBAMHU KITITHHAMH —
eHaocTib. EHAOCTHND BHUCTENEHUH BiliKaMH SIKI CTBOPIOIOTH pyX Boau. Bona
IPOXOSYN uepe3 350poBl IIUIMHU BiJJIa€ KUCEHb Kamuigpam 3s0ep. IloxkuBHi
PEYOBHHM OCIJIal0Th HA JHO TJOTKU. Pi3k0 3ByKeHa Ha 3aJHbOMY KIHIIl TJOTKa
MePEXOUTh y KOPOTKY KUIIKy. Kuilika npsma, He Miapo3AUIS€Tbes Ha BiAUM. Big
YepeBHOro OOKYy IUIyHKa 17€ CHINUN TEeYIHKOBUM BHPICT, SKUW TOMOJIOTIUHUN
neviHil xpedetHux. HemeperpasieHi pemiTku BUBOASITHCS Yepe3 aHAIbHUMA OTBIP.

Kposeonocna cucmema nanueTHuKa 3aMKHEHa ¥ peJICTaBIEHA PSJIOM CYJIUH,
0 HeCcyTh 0e30apBHY KpoB. Cepre BIJICYTHE, IIOTIK KPOBI CTBOPIOETHCS
MyJIbCYIOUOI0 YEPEBHOIO AOPTOK0 ¥ MPUHOCHUMHU 3s0pOBUMHU  apTepiiMH —
«310poBUMH cepisiMuy». Koo KpoBooOiry ojiHe.

Buoinbna cucmema npencrasiena yucieHHumu (10 100 map) Hedpuaismu,
[0 pO3TAlIOBYIOThCA B oOnacTi rioTku. Hedpuaiil € kaHaublieM B3I0BXK SKOTO
TATHYTbCSI HE()POCTOMU Ta OYJIaBO BUAHI KJIIITUHU — COJICHOIUTH.

Penpooykmuena cucmema, po3MHOMCEHHA U po36umokK. JIaHIIETHUKU
po3autbHOCTaTeBl. CtaTeBl ToHamu (OaM3BKO 25 Tap) € MeTaMepHO pO3TallOBaHi
OKpYIJIl 3IyTTS Ha CTIHII TUa, MOB'SI3aHI 3 aTplajJbHOI TOPOKHUHOW. Jlo3pii
CTaTeBl MPOAYKTH Yepe3 PO3PHUB CTIHKU TOHAAMU TMOTPAIUISAIOTH Y HABKOJO350pOBY
MOPOXKHUHY, a TIOTIM Yepe3 aTpionop — Ha30BHI, Jie BiI0YBa€ThCS 3aIlIiIHCHHS.

XIJI JABOPATOPHOI POBOTH

Po3risa mpocBITIIEHOr0 TOTANBHOTO MpenapaTy. BuBueHHs npenapary npoBeiTh
I1]T MAJIUM 301IBIIEHHSM MIKPOCKOIIA.
1. Ha npenaparti 3HailAiTh nepeH1i KiHEellb TBAPUHKH 1 pO3TIISHBTE:
a) mepelHiid KiHelb XOPAH, SIKMUWA 0Ope BIAPIZHSAETHCSA Bl 1HIIMX OPraHiB CBOEIO
3arOCTPEHICTIO;
0) mepeaHiil KiHelb HEPBOBOI TPyOKH 3 Biukamu ['ecce;
B) IEPEIpOTOBY MKy 3 IIyHaJbLSMU 1 Mapyc 1 HOro majablEBl BUPOCTHU; SMKY
Kemikkepa,
2. [lepecyBatouu mpemapar B HalpsIMKY 710 33IHBOTO KIHIIS T171a, PO3TIISTHBTE:
a) 310pOBUI BIIJIUI TIIOTKHU 3 3I0POBUMH IILIHHAMM,
0) MeYiHKOBHI BUPICT, IKUHM pO3TAIIOBAHUHN B 3a/IHIM YacTUHI 350pOBOTO amapary
B) MaJICHbKI MAJBIIEBUIHI POMEHI, 110 MATPUMYIOTh CIUHHY CKJIAJIKY;.



3.Posrisin mpenapaTy monepedHoro 3pi3y uyepes TUIO B paiioHi INIOTKU:
a) 3HAWAITh HEMAPHUN CIIMHHUH TIJIaBellb 1 MapHi MeTaIIeBpaiHi CKIaJKU;
0) xopay, a00 CIUMHHY CTPYHY;
B) HEPBOBY TPYOKY, sIKa pO3MillleHa HaJl XOPJIOI0 Ta IIEHTPAIbHUIN KaHAT HEBPOILIETb,
') MyCKYyJIaTypy- MiOMEpH, Ta CIIOJIy9HOTKAaHUHHI TIEPEeropoIKU-MiOCETITH.
1) TJIOTKY, CTIHKH SIKO1 MPOHU3aH1 310pOBUMU HTIJTHHAMH.
€) EHAOCTIIb 1 HAATJIOTKOBY OOPO3HY, HABKOJIO3SI0pOBY, 200 aTpiajibHy MOPOKHUHY
€) HaBKOJIO3AOpOBY, ab0 aTpiaJibHy MOPOXKHHUHY, SKa 3HAYHO BHTICHSAE IIEJIOM,
3aJUIIAI0YX HOTO TIIBKU Y BUTIISLII CyOXOpAANBbHOTO 1 CyOeHIOCHTUIILHOTO KaHAiB.
) KOpEeH1 CIIMHHOI aopTH 1 uepeBHY aopTy. Ha momepeunux 3pizax, 1o Npouiuim ¢
3aJH1{ YaCTHHI TJIOTKH, a00 B pailoH1 MEYIHKOBOTO BUPOCTY BUAHO III€ 1 MEUIHKOBUN
BUPICT

BUBUYUTU, ABO 3AMAJIIOBATU PUCYHKU TA NIAIIUCATHU

3aBnannsa 1. Ha ¢dikcoBanomy mpenapari JaHIIETHHKA BUBYMHHU 30BHIIIHIO
OynoBy naHIeTHUKA (puc 1):3HANTH MepeapOTOBUN OTBIP 3 IIyHAIBISIMU, aTPIOIOP,
aHaJIBHUH OTBIpP, M A30BY CUCTEMY (MioMepH 1 MiocenTH) (puc. 3).

Puc. 3. 3oBHimHs Oyj0Ba JIaHIIETHUKA!
1 — 340poBi winMHY; 2 — mynaibls; 3 — nepeapoTosa Jiiika; 4 — HepBoBa TpyOKka; 5 — xopna; 6 —
XBOCTOBUH IJIaBellb; 7 — aHAJIbHIN OTBIp; 8 — aTpionop; 9 — OOKOBI CKIAAKU
3aBnanns 2. Ha dikcoBanomy npenapati BUBUMTH mij JIyMOrO 1 MIKPOCKOTIOM
BHYTpIIIHIO OyJOBY JaHIIETHUKA Ha TO3JOBXHBOMY pO3pi3i. 3aMantoBaTH 1
MIUCATH XOPAY, HEPBOBY TPyOKy, ouku ['ecce, rI0TKy, KUIIKY, TEYIHKOBHUI BUPICT,
ctaTeBi 3a503u (puc. 4)..

] .-
Puc. 4. Tlo3m0BXKHIM po3pi3 JIAHIIETHUKA:
1 — xopna; 2 — HepBOBa TpyOKa; 3 — poTOBa MOPOXHWHA; 4 — 350pOB1 MIUIMHU B TJOTI;, 5 —
HaBKOJIO350pOBa MOPOKHUHA; 6 — aTpionop; 7 — MEYIHKOBUNA BHUPICT; 8§ — KuIIKa; 9 — aHaIbHUN
OTBIp.



3aBaannsa 3. Ha npenapartax monepeyHoro 3pi3y B AUISHII 350pOBOTO BiIALTY
1 KUIIKA BUBYUTH M1 MIKPOCKOTIOM BHYTPIIIHIO OyJOBY JaHIIETHHKA (puc. 5).

Puc. 5. bynoBa naHieTHiKa Ha TOIEPEYHOMY 3pi3i

A — Ha piBHi 350poBoi AinaHkH; b — Ha piBHI cepeaHboi KUIIKU: | — HepBOBa TpyOKa; 2 — MioMep
(Myckynarypa); 3 — KOpeHi CHMHHOI aopTu; 4 — craTeBa 3aj03a (S€YHHK); 5 — rinmoOpaHxiajabHa
O0opo3Ha (€HIOCTHIIB); 6 — YepeBHA aopTa; 7 — METAIUIeBpiaJIbHI CKJIAAKW; 8§ — HaBKOJ0350poBa
(arpianmpHa) mopoxHUHA; 9 — 380poBi mwinnaK; 10 — Hedpunii; 11 — nenom; 12 — yepeBunii Heps; 13
— CIIMHHMM HepB; 14 — xopaa; 15 — migkuiieyna BeHa; 16 — crnuHHA aopTa; 17 — CIIMHAWE TUTaBEIb.

3apnanas 4. Ha cxemi OynoBH KpPOBOHOCHOI CHUCTEMH JIAHIETHUKA
PO3TJISTHYTH 4YE€pPEeBHY aopTy, MPUHOCHI Ta BUHOCHI 3si0pOB1 aOpTH, COHHI apTepii,
COMHHY aopTy, MiJAKUIIKOBY BEHY, BOPITHY CHCTEMY IE€YIHKOBOIO BHPOCTY,
MEY1HKOBY BeHY (puc. 6).
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Puc. 6. KpoBoHOCHA cucTeMa JIaHIIETHHUKA

1 — yepeBHa aopTa; 2 — 3a6poBi apTepii; 3 — KOpHi aopTH; 4 — cOHHi apTepii; 5 — cNnHHaA aopTa; 6 —
nepeaHi KapAnHanbHi BeHU; 7 — 3afHi KapauHanbHi BeHU; 8 — npoToku KioB'e; 9 — BEHO3HUI cuHyc; 10 —

NiaAKMWEKOBA BeHa, 11 — BopiTHA cMcTema NeyviHKoBOro BUpocCTy; 12 — neyiHKoBa BeHa; 13 — XBOCTOBA BeHA
3apaannsa 5. BuBumtu Oya0BYy BHAUIBHOI CHCTEMHU JaHIETHHUKA (puc. 7) .
R ) A — ninuit kanHaneus 3 HedpocTOMaMH Ta
S B @ o ee s .
: \T: A coJieHoIMTaMu: 1 — BepXHiil KiHellb 350pOBOi
IIUIMHU; 2 — OTBIP HUPKOBOTO KaHANbLA B
HaBKOJIO350pOBY MOPOKHUHY; 3 —

HeppocToMH;

b — yacTuHA CTIHKHA BHOIJIBHOrO KaHAIBLS 3
CUIAYUMHU Ha  HBOMY COJICHOIIUTaMU

Puc. 7. BuninpHa cucteMa JTaHIIETHUKA.



3aBnanHst 6. BuBunTH CcXeMmy pO3BHUTKY JAHIIETHHUKA, Ta BUBYUTH OCHOBHI
cTajii qpoOJeHHs JIaHIIeTHUKA (puc. 8).
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Puc. 8. EMOpioHanbHUN PO3BUTOK JaHIICTHUKA

A — no3noBxkH1 po3pizu. | — 6nacryna. II-1IV— ractpymsuis. V-VI — yrBopeHHs Me307epMH; XOPAH 1
HEpBOBOI cucTeMH. | — aHIMaNbHUHN 1 2 — BET€TaTUBHUI MOJIOCH; 3 — TacTpalbHa MOPOKHUHA; 4 —
racTponop; 5 — HEpBOBUM KaHal; 6 — HEMpPO-KUILIKOBMH KaHall; 7 — HEBpOINOp; & — CKIaJKa
Mme3onepmu; 9 — menomivni mimku; 10 — xopaa; 11 — maiiOyTHii pot; 12 — MailOyTHIN 3amHIN
npoxia. b — monepeuni po3pizu: 1 — ekTogepma; 2 — eHTonepma; 3 — Me3o1epma; 4 — MOPOKHUHA
KHIIKIBHUKA; 5 - HEPBOBA TUIACTUHKA; 6 - HEpBOBA TPYOKa; 7 - HEBPOIIENb; 8 - Xopaa; 9 - meaom
(BTOpHHHA MOPOXKHUHA

Pomuna EINITOHIXTOBI - EPIGONICHTIDAE. Bxirouae 6 BuiB,
TOJIOBHOIO PHUCOI0 OyJOBHU SKUX € aCUMETPHUYHICTh. HalrojoBHIII MpeacTaBHUKU:

eMIrOHIXT, aCUMETPOH.
Poqura AM®PIOKCIJTOBI - AMPIHIOXIDIDAE. Tsapunu

XapaKkTepU3ylThCsl HEOTEHIYHOIO (OpMOIO, TIMOOKOBOAHI, AYyXe IpiOHI (HE
oinpie 16 mm). [lpencraBauk — amdiokcimec.




KonTposbHi 3antuTaHHs

1. Sxi o3HaKuM XapakTepHi JUIs IPEACTAaBHUKIB TUITY XOpa0Bi1?
2. 1o Take xopma? Sxki ii GyHKIi?
3. SIxi opranu AMXaHHS NPUTAMaHHI XOPJIOBUM TBAPUHAM, [0 MEUIKAIOTh Y
BOJIOMMAx 1 Ha CyX0 10117
4. Sxi TBapyHU € IEPBUHHOBOIHUMH, & SIK1 — BTOPUHHOBOJIHUMHU?
5. SIki mpucToCcyBaHHS Ma€ JAHIIETHUK IO MaJOPYyXOMOTO CIIOCOOY KUTTs?
6. SIxi 0cOOIMBOCTI 30BHINMIHBOT OYJOBY JIAHIICTHUKA?
7. Sk BinOyBa€ThCS )KUBJICHHS Ta Ta3000MIH Y JIAHIIETHUKIB?
8. SIki ocoOmmBOCTI Oy10BH KPOBOHOCHOI CHCTEMH Ta KPOBOOOITY Y JIAHIICTHUKA?
9. lllo Bam BigoMoO mpo po3MHOKEHHS 1 pO3BUTOK JIAHLIETHUKA?
10. ITpo 110 CBIAUNTH HASBHICTH Y JAHIICTHUKA O3HAK, MPUTAMAaHHUX K XPeOCTHUM,
TaK 1 6e3xpedeTHUM TBapuH? BiAMOBIAL apryMeHTYHTE.
11. TloxomkeHHs: Xxop1oBUX. ['IMOTETUYHI peKu cepel 0e3XpeOeTHHX.
12. 3aranpHa XapakTepUCTHUKa XOPIOBUX Ta MO HA MIATHUIIN 32 PIBHEM PO3BUTKY Ta
0COOIMBOCTSIMU OYOBH.
13.IlinTun Ge3depenHuX — pOJIOHAYAIBHUKU XOpJ0BUX. [IporpecuBHi 1 MpUMITUBHI
O3HAKH JIaHIIeTHUKIB. CUCTeMaTHKa TATHUITY.
14. SIxi OCHOBHI O3HAKM IPEJACTaBHUKIB MiATHIY Acrania?
15. 1o Take Biuka I'ecce?
16. Illo Take eHaOCTUIIb?
17. Sk BinOyBaeTbCst eMOpPIOHANBHUI PO3BUTOK JIAHLIETHUKA?
18. Sk BinOyBaeTbcst pOpMyBaHHS ME30/IEPMU Y JIAHLETHUKA. ?
19 fIxa OynoBa comiTa y JIaHLIETHUKA?
20. SIxa OyqoBa BUAUIBHOI CUCTEMH JITAHIETHUKA?
21. SIxe 3HaYeHHsA Oe34epeNHMX B NMPUPO/IL TA JKUTTI JIOAUHUA?



JlabopaTtopHa pobora 2
THUII XOPJOBI. IIATHUIT OBOJIOHKOBI (ITOKPUBHUKMN) - TUNICATA,
ABO JIMYUHKOXOPAOBI - (UROCHORDATA)

[Mintun  OGomnonkoBi  (Tunicata) €  xapakTepu3yeTbCS  CIPOIICHOO
opraHizaiiero 1 € OOKOBOIO, TYIIKOBOIO E€BOJIIOIIIHHOIO TIJIKOK XOPAOBHUX.
3aragpHUMU pUCaMu OpraHizalii MmaTUIly €:

- HasIBHICTh 0COOJIMBOT 30BHIIIHBOI 000JIOHKHU — TYHIKH;

TyHIKa 32 XIMIYHUM CKJIaJIOM Haragye pOCIUHHY KIITKOBHHY;

- PETPECUBHHM THUIT PO3BUTKY;

- HasIBHICTh XOPJIY 1 HEPBOBOT TPYOKH Ha JTMUMHKOBIN CTaii pO3BUTKY;
- HE3aMKHEHa JJaKyHapHa KPOBOHOCHA CHUCTEMA,

- MasiTHUKOTIOIOHHI TUTT KPOBOOOITY;

- HasiBHICTh OCOOJIMBO1 MTOPOKHUHM — aTPiaJIbHOT;

- BIJICYTHICTh CHEIllajbHUX JTU(EepeHIIiOBaHUX OpraHiB BUJILJICHHS.

KJIACUPIKAIIA OBOJIOHKOBUX

[igTun OBOJIOHKOBI (ITOKPUBHUKMN)-TUNICATA
Knac ACHMJIII - ASCIDIAE

Psn HOOJAHWHOKI ACIII/II[Ii - MONASCIDIAE: Acumis
cepenHbo3eMHOMOpchka — Ascidia  mentula, xamtomiHTisA, KiaBediHa, IIOHA,
racTepoacilis;

Pax CKJAJHI, a6o KOJIOHIAJIBHI ACHUAII - SYNASCIDIAE:
00TpuTyC, UKO30a, CAPKOOOTPLITYC;

Psn BOIHETIJIKOBI, a6o IITPOCOMMHM - PYROSOMATA: mipocoma
3BHYaiiHa, MpocoMa TiraHTchbka, abo mpocrpema.

Knac AMEHAUKYJISIPII - APPENDICULARIAE

Pan AHEHI[I/IKYJIHPIi - APPENDICULARIIFORMES: anenaukymispis,
oMKoruIeBpa, dhais.

Kimac CAJIBIIA - SALPAE

Psin 3BBUMAMHI CAJIBIIM - DESMOMYARIA: 3Buuaiina canbmna, TeTHUC;

Psan JIDKEYHUKUH, a6o JOJIOJIIN - CYCLOMYARIA: gixedHuK.

XapakTepucTHKA NOKPUBHUKIB HA MPUKJIAAI acCHMAIL

Acuuais — Ascidia mentula monna TBapuHa, sika BeAe CUASUMN 00pa3 JKUTTS.
[IpukpinnseTscs 40 cyOCcTpaTy OCHOBOIO Tijla — MiAOIIBOO (puc. 10).
3o6niuna 6yoosa. Acuujiis Mae CBOEPIIHUN 3aXUCHUN MAHIHUP — TYHIKY,
XapakTepHUM Juie Uid MIATUIY TOKpUBHUKIB. TyHika BUHUKIA Yy 3B'SI3KYy 3
NEePEX0JIOM J0 CUISYOro Croco0y KuUTTA. BoHa Mae BepxHiN map — TOHKY, TBEPILY
KyTHKYJly Ta HWXHIH — mibHYy (iOpo3HY CITKY, CKJIQJeHY 3 KIITHHKONOI1OHOT
PEYOBHHM - TyHIIIMHA Ta KUCIUX MYKO TosricaxapuaiB (puc. 11).
[Tix TyHIKOIO 3HAXOIUTKLCS Apyra 000JIOHKA — MaHTIs, yTBOPEHA OJHOIIAPOBUM
emitenieM. CkeneTHUX YTBOPIB acuuiis He Mae. Pyxu acuuniii oomexeni. [lpu



MOJIpa3HEHH] TIIO TBAapUHU CTUCKYETHCS, BOJA 3 CHJIOIO BHIITOBXYETHCS 3 000X
cu(oHiB.

Opeanu mpaeénenns. OpraHv TpaBJeHHS MPEACTaBICHI POTOBUM CH(OHOM,
POTOM, OTOYEHUM HIYNATBISIMH, MIIIKOMOAIOHOO TTIOTKOI0, KOPOTKUM CTPABOXOJIOM,
IUTYHKOM, KHIIKOIO, siIKa pPOOUTH MOJBIMHY METIIO 1 BIJKPUBAETHCS AaHAIBHUM
OTBOPOM Yy TOPOKHUHY KJIOaKaJlbHOTO cU(doHA. ATpiaibHa MOPOKHUHA BUCTEICHA
EKTOACPMOIO 1 CKJIaJa€Tbcs 3 JBOX YacTHH, SIKI 3pOCTAlOTbCS 3 MAaHTIEI0 Ha
yepeBHOMY 00111 Tija. ATpiaJibHa TOPOKHUHA 3aJISTa€ 3 KOKHOTO OOKY MIXK TJIOTKOIO
1 30BHINIHBOIO CTIHKOIO T1JIa, YACTHHA 11 YTBOPIOE KIIOAKY.

Opeanamu OuxauHs € 3550pOBI OTBOPHU - CTHUTMH, IO BIIKPHBAIOTHCS B
aTpiagbHy, a00 HABKOJO350pOBY, MOPOKHUHY. ATplaJ'IBHa MOPO’KHWHA BHUCTEJICHA
EKTOJIEPMOIO 1 CKIAJa€TbCcsid 3 JBOX YAaCTHUH, SIKI 3pOCTAIOThCS 3 MAHTIEI0 Ha
yepeBHOMY OoIll Tijla. ATpiajbHa MOPOKHMHA HasBHA 3 KOXHOTO OOKY Tijla MIXK
[JIOTKOIO 1 30BHIIIHBOIO CTIHKOIO T1J1a, YaCTHUHA ii YTBOPIOE KIOAKY.

Kposeonocna cucmema acuunit nezamkneHna. Kpos 6e30apBHa. 3aMicTh 3aiiza
BOHA MICTUTh BaHaAiil. OJHOKaMEpHE ceplLe € PO3LIMPEHHSIM YEPEBHOI CYIUHH.
BoHo po3ramoBane mopyd 31 HUIYHKOM Yy TMepuKapiianbHid cymii. Bim cepus
BIJIXOJIUTH IIUPOKA 3510pOBa CYJMHA, KA PO3TATY>KYETHCS Ha IPIOHIIII, IO WIYTh 10
cturM (y mI0TIl). Bix iHIIOTO, MPOTUIIEKHOTO OOKY ceplsl BIIXOAWTHh KHIIKOBA
CyJIMHA, pO3Tajdy>KeHHS $KOi BeIyTh 1O BHYTpimHIX opradiB. LI cynuHu
BIIKPUBAIOTHCSI B MOPOXXHUHU Tina. Ilymbcanist cepiisi 3yMOBIIIOE PyX KpPOBI TO Y
BEPXHIO (10 TJIOTKHM), TO B HIJKHIO (O BHYTPIIIHIX OPraHiB) 4acTUHY Tiia, TOOTO
OIHI W TI caMl CyIMHHM BHKOHYIOTh poOjib aprTepid 1 BeH. Hampsm pyxy Kposi
3MIHIOETHCA KOXHI 2-10 XB.

Hepesosa cucmema nopocnux aciuiii Mae mpocTy OyJIOBY 1 IpeJcTaBlieHa
TaHTJISIMH, OO0 PO3TAIIOBYIOTHCS Mk CU(OHAMMU.

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

Bmopunna nopoowcnuna mina (uemoM) B acuAid  po3BHHEHA clabo 1
CKJIQZIA€EThCSl 3 TOPOKHUHU HABKOJIOCEPIEBOI CyMKH (TIepUKapiisi) Ta JBOX
MOPOKHUH eMiKapAiaTbHUX TPYOOK.

Opzanu sudinenns. CrielianbHUX OpraHiB BUAIIEHHS B acluiil Hemae. Ix ponb
BUKOHYIOTh YHCJIEHHI MIXYpIIli, PO3MIIIEHI MO CTIHKaX MaHTIi.

Opeanu po3mHodcenHs. Y Cl IOKPUBHUKU — repMadpoIuTH, ajie 3aIuliIHEHHS Y
HUX mnepexpecHe. [Topyd 31 HITyHKOM acuuiaii po3MILIEH! TOHAAW, MPOTOKH SKUX
BIJIKpDUBAIOTHCS B MOPOKHUHY KJl0akajdbHOTro cudoHa. YosoBiui Ta >KIHOYI CTaTEBI
3aJ1034 J03P1BaIOTh Yy Pi3HUI Yac, TOOTO OAHA 1 Ta ) caMa 0coOMHa (PYHKIIIOHYE TO SIK
caMellb, TO K CaMKa. 3allUliIHCHI1 SIS 4yepe3 KIoaKalbHUN CUGOH BUHOCSATHCS
HA30BHI.

Pozeumox i 6y0oea nuyunkuy. 3amiiiHeHa KIiTHHA, 3a gociimkeHHsmu O. O.
KoBaneBchkoro, 3a3Ha€ TOBHOTO 1 Maike PIBHOMIPHOrO apoOJjeHHS. YTBOpEHa
JMYMHKA, 32 (QOPMOIO Tifa CXOka Ha MyroBosok. li goxkwuuHa 0,5 MM. IleBHwmii
IIPOMDKOK 4acy BOHa BeJ€ PYXJMBHUH CHOCIO XKHUTTH, a MOTIM ocigae Ha aHo. [licns
MetaMmopdo3y OCiZla€ Ha THO 1 IEPETBOPIOETHCS HA TOPOCTy hopmy.



XIJI JABOPATUOHOI POBOTH

1. Ha pikcoBanomy npenapari aciiuaii po3risiHbTe ii 30BHIIIHIN BUTIISI.

a) 3HAUIITh POTOBMM 1 KJIOaKaJbHUK CU(OHU, IMIJOMIBY, CIMHHUNA Ta YEepEeBHHUM 01K
T1JIa 1€ TBAPUHHU.

2. IToxnamaiTe cnupToBUi un opMaTIiHHUN €K3EMIUIAp acIuli Y BAHHOYKY, BI3bMITh
il MmHIETOM 3a MIIOIIBY 1, NMEPEBEPHYBIIM POTOBUM CH(POHOM JTOHHU3Y, 3p0OITh
HOXHUIIIMA Ha TMIJOMIBI poO3pi3, TaKk MO0 HE MOIMKOAUTH MaHTiio. OOepexHO
MIPOJIOBXKYWTE p03pi31/1 B 00M1Ba OOKU TPOXH BHILIE 32 cepenuHy Tija.

3. [ToBepHITH acyiI0 CI/I(I)OHaMI/I JIOTOPH. BunydiTs Tio actumii 3 TyHlKI/I

a)Tenep 3aBEpHITh TYHIKY JOTOPH 1 MIEPEKOHANTECH, 110 TUIO aCUUI1i 3pOCTAETHCS 3
TYHIKOIO JIUIIE B 00J1acTi CU(OHIB.

0) Po3nuBiThCs Kpi3k MPO30PY CTIHKY TiMa Tomorpadiio opraHis, sSKi JOCUTH J100pe
IIPOCBIYYIOTHCS.

3BepHITh yBary Ha Te, M0 BepxHi 2/3 Tiia 3aiiMae TJOTKA, B HWXKHIM TpeTHHI
PO3MIIICHUH KUIIIKOBUM KaHaJ 1 CTaTeB1 3aJ103H.

B) BBeniTh HOXuIll B poTOBHIl cU(OH 1 po3piXTE 3 OIHOrO OOKYy TUIO Ha JIBi
MOJIOBUHU. PO3TOpHITH MOTO 1 PO3TIIIHBTE PO3MIIIEHHS OPTaHiB OB I€TATBHO.
[IpocnigkyiTe mepexil TJIOTKA B CTPaBOXiA, Jadl B IUIYHOK 1 KUIIKY. 3HAWIITH
aHaJIBHUM OTBIP 1 BUX1JHI TPOTOKU CTATEBUX 3aJI03 B aTpiaJIbHy MOPOKHUHY.

r) BupBiTh NIHUETOM 3 BHYTPIIIHBOI MOBEPXHI IJIOTKM MAaJ€HBKHM IIMATOYOK 1
PO3IIIAHBTE MiJ MIKPOCKONIOM MPH MaJOMy 301IbIIEHHI OyJOBY CTIHKH IJIOTKH, SIKa
MIPOHMU3aHA BEJIUKOIO KUIBKICTIO 310pOBUX OTBOPIB — CTHUIM.

1) 3aMaiioiTe BHYTpIIHIO Oy10BY acuuiii. [IokaxiTh Ha pUCYHKY XapaKTepHe
pO3TalllyBaHHS BCIX OpPTaHiB

PO3I'VIAHYTHU PUCYHKHU TA BUBUUTHU BYJ10OBY OBOJIOHHUKIB

3apnanns 1. BuBuutu 30BHINIHIO OynoBy acuumii. 3HAWTH  BXIAHMM Ta
BHUBITHUM cudoH (puc.9).

Puc. 9. 3oBHimHIN BUTIIS aCIIHIIi:
1 — poroBuii cudon; 2 — knoakanbHUl cUpOH; 3 — TyHIKa; 4 — MiJOLIBA



3aBaannsa 2. Busuntu BHyTpiniHio OyaoBy acuuaii (puc. 10)..

Puc. 10. BuyTpimmas 6ymoBa aciuii
1 — poroBwuii cudon; 2 — poTOBI HIynanbls; 3 — MIOTKA 13 3si0pamu; 4 — eHIOCTUIIb; 5 — CIIMHHA
IUTACTHHKA; 6 — MOYaTOK CTPaBOXOMAY; 7 — IIIYHOK; 8 — TpaBHa 3aio3a; 9 — kumka; 10 — 3aHii
mpoxim, 11 — cepue; 12 — seynuk 1 cim’sHUK; 13 — kmoaka; 14 — xnoakaneHui cudon; 15 —
HEpBOBUI ranriiii; 16 — cnuHHMM HepB; 17 — HaBKOJIOHEpBOBa 3a103a; 18 — TyHiKa.
3aBnanns 3. BuBuutu Ta BuBuMTH OynoBY eHgoctuis (puc. 11).

Puc. 11. [Tonepeunuii nepepis
€HIOCTUIA aciuall
1, 3, 5, 8 — 30HH 3 IepeBaKaAHHSAM BIHIACTUX
KIiTHH; 2, 4, 6 — HIOKHI, cepeHl i BEpXHi
3aJI03UCTI MO, /—8 — 30HM JoKami3amii fioxn
THPO3UHIB




3aBnannsa 4. Buuntu Oy0BYy Ta pO3BUTOK JIMYMHKHY aciuaii (puc. 12).
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Puc. 12. BynoBa i mepeTBOpeHHS TUYMHKH aCIUII1
A - OymoBa IWYMHKMA acuufiiii: l— mNOpuKpimHI CcOCoYkW; 2 — EHAOCTWIb, 3 — oui; 4 —
nepuOpaHxiajgbHa MOPOXKHMHA; 5 — XopAa; 6 — HepBoBa TpyOka; 7 — OTBIp nepuOpaHXiaJbHOL
MOPOKHUHHU; 8§ — MO3KOBUH Mixyp; 9 — poT; 10 — rmotka. b-)K — mepeTBopeHHs TMUMHKH aclifii Ha
nopociy 0coOuHy: 1 — NMpUKpPINHI COCOUKH; 2 — pOT; 3 — nepubpaHxianbHa NOPOKHUHA; 4 — OTBIp
nepuOpaHxiaJbHOI TOPOKHUHU; 5 — 3s10pOB1 LIUIMHU B TJOTII; 6 — €HIOCTUIIb; 7 — CTPABOXi; 8 —
HUIyHOK; 9 — 3amniil mpoxin; 10 — pynumenT xBocrta; 11 — cepue; 12 — HepBoBa TpyOka i3
3aJIMIIKaMU MO3KOBOT'O MiXypa
3aBnanns 5. BuBuutu 0ynoBy nipocom (puc.13).



Puc. 13. 3oBHimHIN BUTIIA KOJOHIT TipOCcOM
A — 3aranbHU# BUTIA; b — po3pi3; B — OyaoBa aciiu1030i1iB: 1 — HABKOJIOPOTOBI BUPOCTH
TYHIKH; 2 — poToBUl cudoH; 3 — riI0oTKa; 4 — CIMHHA TUTACTUHKA; 5 — eHIOCTHIIh; 6 — opraHu
CBiYEHHS; 7/ — KMIIICYHUK; 8 — KJl0aka; 9 — kioakanbHi otBopH; 10 — cronon; 11 — mexaHivH1

BOJIOKHA; 12 — cmisiibHA TyHiKa KOJNOHIT; 13 — OTBip CcHiIbHOI MOPOXKHUHU KOJIOHIT; 14 — cniibHa
MOPOKHUHA

3aBaanns 6. BuBuutu OynoBy canbmu (14).

Puc. 14. bynosa canenu
A — 30BHIiIIHIA BUrsa: 1 — TyHika; 2 — M'430B1 Tski; 3 — poToBuid cudoH; 4 — rI0TKa; 5 —
€HJOCTIIb; 6 — 350poBUii OTBIp; 7 — KUIIKA; 8 — KiI0aka; 9 — KiloakaJIbHUN CU]OH.
3aBnanns 8. Buuutu OynoBy aixkednukiB (puc. 15).



Puc. 15. Jlioceunuxu: A — 306niwnin euensio, b — nosonosacuiii po3piz, B —
CNUHHUL CMOJIOH 3 OPYHbKAMU PI3HUX CNAO] 1l pO3BUMKY

1 — pomosuii omsip;, 2 — knoakanvHuil cugon; 3 — enoocmunv, 4 — cmamoyucm; 5 —
Hepeosull eananill; 6 — MA306i cmpiuku, 7 - nepe2opooka 3i cmuemamu, 8 — aiomka;, 9 — omeip
cmpasoxody, 10 — wnynok, 11 — anyc; 12 — cepye; 13 — uepesnuii cmonon; 14 — cnunHuti cmonon;
15 — cacmposzoiou; 16 — popozoiou, 17 — 2ono30i0u; 18 — emKicms CHUHHO20 CMOJIOHA

3aBnanns 9. BuBuutu Oya0By aneHaukyssipiil (puc. 16).
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Puc. 16. AneHguKynapia, TBapuHa B OYANHOUKY:
1 — pot; 2 — aHyc; 3 — 3a6poBui OTBip-CTUTMA;, 4 — HEpPBOBMI CMWHHMI CcTOBOYpP; 5 — xopaa; 6 —

CiM'AHUK; 7 — AEYHUK; 8 — BYAMHOYOK; 9 — iMoro Kapkac, 10 — nosua ciTka; 11 — oTBip byAMHOUYKa;
CYUWiIbHUMW  NiHIAMW NO3HAYEHO HANPSIMOK CTPYMy BOAM; MNYHKTUPHOK NiHIED — HANpPAMOK pPyxy
6yauHOuYKa



KonTposbHi 3antuTaHHs

1. 3aranbHa xapaktepuctuka OO0JTOHKOBUX.

2. IligTun JTUYUHKO-XOPJOBUX K MPUKIAT MOP(OJIOTIYHO PErpecCUBHOTO HAMPAMY
€BOJIIOLIT XOPJOBUX.

3. 3oBHimHs 6yn0Ba O00JI0HKOBHX.

4. bynosa nokpuBiB OO0JIOHKOBUX.

5. Po3amHOXkeHHST O00IOHKOBHX.

6. TpaBHa cuctema OOOJIOHKOBHUX.

7. BuninpHa cuctemMa TyHIKaT.

8. HepBoBa cuctema OO0IOHKOBUX.

9. CrareBa cuctema TyHIKaT

10. bBynosa nuunnku OOOJIOHKOBUX.

11. EMOpioHanpHUM PO3BUTOK TYHIKAT.

12. KpoBonocHa cuctema O00JI0HKOBHX.

13. OcobmuBocTi Mopo-aHaTOMIYHOT OyI0BH JTUYMHKU Ta JOPOCIIOi OCOOMHHU.
14. Po3MHOXKEHHS Ta PO3BUTOK aCIIMJIIM.

15. OcobnuBOCTI OpraHizaiiii HipocoMm.

16. OcobGnuBOCTI OopraHizailii aneHauKyJIspii.

17. OcobnuBOCTI OpraHizaiiii caJbll.

18. [lopiBHsUIbHA XapaKTEPUCTHKA TYHIKAT 1 Oe34epenHuX.
19. OcobauBOCTI PO3BUTKY aCUUIII.

20. MopchKi riraHTH TyHIKaT.

21. 3HadeHHs TyHIKAaT B IPUPOJII Ta KUTTI JIFOJAUHH.
22. biolieHOTHYHI1 3B’S3KHM TYHIKAT.

23. Oco0auBOCTI Oprasizailii J1KEeYHUKIB.

24. TyHiKaTu K QUIBTPATOPH.

25. BereraTuBHE PO3MHOKEHHS MPOCOM.

26. bynoBa TyHIKH.

27. Cunsdi Ta 1iaBaroyl TyHIKATH.

28. HeoTenist aneHIuKyIsIpii.

29. Ocob6IMBOCTI KUBJICHHS TYHIKAT.

30. ByoBa eHIOCTHITIO aCTIUIIN.



JIABOPATOPHA POBOTA 3
BIT/JLJ1 BE3IIEJEITHI (AGNATHA) KJIAC KPYTJIOPOTI
(CYCLOSTOMATA)

Biaain Be3smenenni mae me HazBy EHTOOpanxiaTh, ocKiIbKH 350pa (310poBi
MIIIIKH) IIUX TBAPUH BUCTEJICHI CKJIAT4acTO0 €HTOIepMoIo. BiH 00’ €/IHy€e BUKOTTHUX 1
Cy4acHHX XpeOeTHUX, y SKHX XOpAa MPOTATOM YChOTO KUTTS BUKOHYE (YHKIIIIO
OCHOBHOTO OIIOPHOTO CTepkHs Tija. Jlo BigAUTy HaleXUTh CYJacHHM Kiac
kpyrinoporux (Cyclostomata).

Kpyrnopori - 1ie HaiicrapofaBHimi ¥ HaUIPUMITUBHII TBApUHU 3 XpeOeTHux. J[ns
HHX XapaKTepHI Taki 03HAKK OpraHi3allii:

- IKipa HE Ma€ 30BHINIHBOIO CKEJIeTa, Y Hi € 0arato OAHOKIITHHHHX 3aJ103, SKi
BHJIUIAIOTH CJIN3,;
TLJIO TIOIOBKEHE, 3MIETTOTIOHOT (hopMu;
POTOBHIA OTBIP OKPYTJIHIA;
CKeJIeT XPSIIOBHIA, XOp/ia HasBHA SIK Y JITYMHOK, TaK 1y JIOPOCIHMX TBAPHH;
3yOH PO3TaIlioBaHi Ha IePeAPOTOBIH JIHII, XPAIIOBUX TUIACTUHKAX 1 Ha SI3UITL;
OpraHu JIMXaHHs - 9-16 3510pOBUX MIIIIKIB.

CUCTEMATHKA KUIACY
Knac Kpyriopotux Brirodae 2 mijkacu, 2 psau 1 6 poauH. Bimomo nonaz 50 BujiB.
Kmac KPYTJIOPOTI - CYCLOSTOMATA
[Tinkmac MIHOI'K - PETROMY ZONES
Psnp MIHOT'OIIOJAIBHI - PETROMYZONIFORMES
Poanna MIHOT'OBI - PETROMYZONIDAE
[Tinkmac MIKCIHHU - MIXINI
Psn MIKCUHOITIOAIBHI - MIXINIFORMES
Ponuna MICIHOBI - MIXINIDAE
3arajibHa XapaKTePUCTHKA KPYIJIOPOTUX HA MPHUKJIAAI MIHOTH

Minora (Lampetra mariae) — npeacraBHuk kiacy kpyriaopotux (Cyclostomaia).
Bona HanexuTh 10 HAWMPUMITUBHIMIUX (OPM CYYaCHUX XPEOCTHHX Ta Ma€ P
CHeIiajgi30BaHUX O3HAaK SK Y 30BHIIIHIN, TaK 1 y BHYTPIIIHIi Oy70Bi, 1110 BUPOOUIINCH
y TpoIeci MPUCTOCYBAHHS JI0 HAMIBIAPA3UTUYHOTO CrocoO0y kuTTs. [luminnpudne
TIJI0 MIHOTH HE Ma€ 30BHILIHBOTO CKEJIETa.

Ilkipa 1i rona, BKpuUTa CJIM30M, IO MOCTIHHO BUIUISETHCS 3aJ03UCTUMU
KJIITUHaMHu OaraTomapoBoro emigepmicy. IlapHi mnnaBui, abo MeTaruieBpaibHI
CKJIQJIK{, Y MIHOTH BIJICYTHI.

HemnapHi — cnuHHMIE Ta XBOCTOBMI IJI1aBLi €1a00 PO3BUHEHI 1 TIATPUMYIOTHCS
M'AKUMU XPSALIOBUMHU TPOMIHHIMU — nmepuciogpopamu. OpraHoM NPUKPITUICHHS Y
MIHOTH € IUPOKAa pomosa JiliKka, MO OTOYEHA IO KpasxX MIKIPHOK OTopoukoro. Ha
CTIHKaX POTOBOi JIMKM pPO3TAIIOBaHI POTOBI «3yOw». Y TIMOWHI POTOBOI JIHKH
pO3TAIlOBaHU M'SI3UCTUI  SI3MK. S[3MK BHUKOHYE JOMOMIXKHY pOJIb ]I dYac
MPUCMOKTYBAHHS MIHOTH JIO TUTa KePTBU abo iHIIOro mpeamera. Ha romosi MiHoTH
PO3MIIIIEHUH psifl APIOHUX OTBOPIB OiUHOI MiHIT, IKI BUKOHYIOTh (DYHKIIIO HIKIPHUX
OpraHiB YyTTH.



Henapua Hi3aps, mo He 3'€HaHa 3 POTOBOIO MOPONKHUHOIO, 3aKIHUYETHCS
ciino einoghizapuum BupoctoM. 1o Gokax rojaoBu po3MiiieHi c1abo po3BUHEHI oui, a
Jlajl CiM Tap 30BHIIIHIX 320poeux omeopis.

OcboBHii CKeJeT NPEICTaBICHUN XOpOooro, 1O Pa30oM 13 CHUHHUM MO3KOM,
CTUCHYTHUM y JOPCOBEHTPAILHOMY HaIpPSIMKY, OTOYEHA MIITHOIO
CIOJIYYHOTKAaHUHHOIO 000J10HKO10. [TapHuit psij XpsiukiB (MOABIMHUN J1s1 KOKHOTO
CEerMeHTa), 110 3ajIsATae B 1[I 000JIOHII, SBJISE COOOI0 3a4aTKU BEPXHIX HEBPAIbHUX
TYXOK XpeO1liB.

Yepen wminorm gyxe mnpuMmituBHHE. CKelner HEBPAJBbHOTO  yeperna
MPEJICTAaBICHUIA XPSIIOBOIO OCHOBHOIO NJIACMUHKOIO, 1O T1ACTUIIAE TOJIOBHUI MO30K.
3 OOKiB 70 Hei MPUMHUKAIOTh CIyXOBl KamCylH, a CHepedy — XpsIloBa HIOX08d
Kancyaa.

BicuepanbHuii yepen mpencTaBiIeHUN 320p060t0 KOpobKo, O SKOi CIepeny
IPUMHUKAIOTh BUJIO3MIHEHI 3S0pOBI AyTM — MapHI cmunesuoHi Ta ni0O4Hi XPSIIL.
[lozamy mi€i cuctemMu XpsIIiB pO3TAlIOBaHA XpAIIOBAa HABKOJOCEpIEBa CyMKa.
3s10poBa KOpOOKa sIBJIsIE COOOI0 HIKHY XPSIIIIOBY PENIITKY, 1[0 YTBOPEHA JIEB'SIThMa
BEPMUKANLHUMU  OVHCKAMU Ta YOTUPMA TO3JOBKHIMU XPAWOBUMU KOMICYDAMU.
OcHOBY cKeneTa MPUCHUCATBFHOTO anapara poTOBOi JIHKU CTAHOBUTD KiIbYeBULl Xpsuy.

Mo30ok MiHOI XO0Y 1 IPUMITHUBHUN, ajleé Ma€ BCl 5 BIAILIIB, BIACTUBHX BCIM
XpeOETHUM TBApUHAM: NEPeOHili, NPOMINCHUL, CepeOHill, MO30YOK Ta 0082ACMUI.
BoHu po3ramoBaHi B O/JHIN IUIONIMHI, HE YTBOPIOIOYHM BUTHMHIB, XapAaKTEPHUX MJIS
BHCOKOOPraHI130BaHUX XpPEOETHHUX.

I'moTka MiHOTr mOaiIeHa Ha /Bl YaCTUHHU: BY3bKY BEPXHIO — CMpABOXi0 Ta
ITUPOKY HIDKHIO — ouxanvHy mpyoxy. CTpaBoXiJg NMEPEXOAUTh y KHIIKY, TEPETHS
pO3IIMpEHa YacTHHA $IKOI YTBOPIOE wuiIyHOK. B3M0BXK BCl€l KHUIIKU BCEpPEIUHI
TATHETHCS CIipaibHA CKIIAJKA — CRIPANbHUL KIANAaH, 10 301IbIITY€E BCUCHY MTOBEPXHIO
KHIIIKOBOTO TPakTy. BupicT mepeaHboro BiAITy KUIIKA — MediHKa (QYyHKIIIOHYE 5K
opraH BHYTPIIIHBOT CEKpeIli.

JuxanabHa TPpyOKa Mae 1o 60Kax CiM 1map OTBOPIB, 10 BEAYTh Y 320p08i MiKU,
SIK1 CTIOJTYYarOThCS 13 30BHIITHIM CEPEIOBUILIEM ChOMa IapaMu 3520p06Ux 0meopise.

['00BHOIO 03HAKOIO KPOBOHOCHOI CHUCTEMHM MIHOT € J00pe BiJOKpeMIieHe
JBOKaMEpHE ceplie, 0 CKIAJAEThCS 3 TPbOX BIIUIIB: TOHKOCTIHHOI BE€HO3HOI
nasyxu, nepeocepos Ta uliyHouxa. Big 0oCTaHHBOTO BIAXOIUThH uepesHa aopma, 10 B
CBOTi1 OCHOBI YTBOPIOE TIOMITHE po3IupeHHs — yubyauny aopmu (bulbus aortae).

CrareBa cucrema. Y OUIbIIIMA YacTUHI YEPEBHOI MOPOXKHUHU PO3MIIICHI
HEMapH1 CTAaTeBl 3aJI03U: y CaMUIB — CiM'SHUK, Y CAMOK — scyHux. BOHU HE MaloTh
creniajJbHUX BUBIJHUX MPOTOKIB 1 CTATEBl MPOAYKTH BUBOJSATHCS HA30BHI OJIHAKOBO.
UYepes po3puBHU CTIHOK 3aJ103 BOHM BUNAAAIOTh Yy MOPOKHUHY Tija, a 3BIJATH 4Yepes
CTaTeBi MOpH, IIO PO3TAIIOBAHI Ha CTIHKaX CEYOCTATEBOTO CHHYCa — y BOAY, 1€ W
B110yBAETHCS 3aILT1THEHHS.

BuainbHa cucrema npeacraBieHa Me30HEHPUUHUMU HUPKAMU, IO MICTATHCS
B TIOPOXKHUHI TUIa Omkye 10 XBocTtoBoro Bimautry. CeuoBomu (BonbhoBi kanamm)
3'€THaH1 3 CEYOCTATEBUM CHHYCOM, a OCTaHHIi BIAKPUBAETHCS HA30BHI CEUOCTATEBUM
OTBOPOM.



XIJ JJABOPATOPIIHOI POBOTH

1. [TounHaiite 1abopaTopHy POOOTY 3 OTJISATY 30BHIITHBOT OYI0BH MIHOTH.

a) Ha ¢ikcoBaHOMYy ek3eMIUIsApl po3risiHbTe popMy ii Tina. Bimmykaiite HemapHy
HI3/IpI0, TIM'SHE OKO (MHEaJIbHUN OpraH) Ta CiM map 3s0poBUX OTBOPIB MO OOKax
TOJIOBH.

0) 3HaiiAiTh 30BHINIHI Ta BHYTPIIIHI TYOHI 3yOM, BepXHI Ta HIXKHI T'yOHI 3yOw,
BEPXHBOIIETEITHY Ta HWKHBOIIEIEIHY IUIACTUHKH, TEPEAHI0 Ta 3aJHI0 S3WYHI
TJIACTUHKH.

2. Jlns BuBYeHHS Oyn0BU 350pOBOTO amapaTa MOKJIaAiTh MIHOTY OOKOM Ha CTiT i
3p00iTh TOPU3OHTAIBHUI PO3pi3 Uepe3 30BHIIIHI 350pOB1 OTBOPH.

a) [lounnaiiTe po3pi3, BIACTYNMMBIIM Ha 2 CM 3a Kpall OCTaHHBOTO 30POBOTO
OTBOPY. BiaainiTh MOTOBUHKHU PO3Pi3Yy, 1 PO3TISHBTE iX.

0) Po3riistHeTe pOTOBY MOPOXKHUHY Ta XapaKTep PO3MIIIICHHS POTOBHX 3y0iB.

B) 3a JIOMOMOroI0 MpenapyBajbHUX TOJOK 3HAMMITH MK 350pOBUMH, MIIIKaMU
HABKOJIO30pPOB1 CUHYCH.

r) Posrnsinbre Oy/10BY ceplis, 3HAAITh Nepeacep/is, IUTyHOUOK, BEHO3HY Ma3yXy.
3 3p0o06iTh cariTaabHUN PO3pi3 MIHOTH, MOIUIMBIIM TUIO ii HA JIB1 OJTHAKOBI YaCTUHH.

a) PosrnsabTe OyI0BY MPOTOIEPKATBHOTO THITY XBOCTA.

0) 3HaiimiTh XOpAy, pO3MIsIHBTE il OYyMOBY Ta TMPOCTIAKYWTE, HACKUIbKH
IIEHTpaJibHa HEPBOBA CUCTEMA 3aXOIUTh Hanepe/ il (MOPIBHAUTE 3 TaHIETHUKOM ).

B) Bianpenapyiite roioBHUN MO30K Ta 3HAWIITh 3 MEPEAHHLOrO0 OOKY HIOXOBY
Karcyjay, BXIJHUN OTBIp — HI3APIO Ta MITYiTApHUN MILIOK, IO 3aXOJAUTh Mif THO
yepena Ta 4aCTKOBO IiJ] MOYaTOK XOpJH, Jie ¥ 3aKkiHuyeThbcs ciino. Haj ronoBHUM
MO3KOM J00pe BUIHO TIM'STHE OKO.

r) Tyt ke, B nepeaAHbOMY BT M XOPJO0I0, po3lIyKaiTe cTpaBoxia. Jam mix
KHUIIIKOBUM TPAaKTOM 3HAWAITh NUXaJIbHY TPYOKY 13 CbOMa 3510pOBUMH OTBOpPAMH.
3HaANIITh 3K, [0 TATHETHCS B3/IOBXK BCHOTO 35I0pOBOI0O amapara.

r) Y mepenHiid 4acTHHI MOPOKHUHU TiIa HAWIITh TIEHIHKY, a HaJ HEIO KUIIKOBUH
KaHal, 0 3aKIHYYEThCS aHAJTLHUM OTBOPOM. Hasi KMIIKOBUM KaHAJIOM po3TallioBaHa
cTaTeBa 3aJio3a, MO SAKiM JIETKO BIIPI3HUTH JTOPOCIHMX CaMIlIB BiJl caMoOK. SKIIo Bam
MONAJINCh CaMKHU 3 1KpOIO, TO 3a JOMOMOTOK0 TOJOK BUIANITh KUIbKa 1KPUHOK 1
3BEPHITh, YBary Ha ix ayxe ApiOHI pO3MipH.

4. 3po0iTh ToOmepeyHl po3pi3u MIHOTM B 00JacTi 350pOBOrO amapara Ta
KHIIIKOBOTO TPAKTY, 1100 BiH MPOUIIIOB Yepe3 MOYaTOK MEePIIOT0 CIIMHHOTO TUIABIIS.

a) Ha pospizi B o0nacti 3g0poBOro amaparta 3HAWIITh XOpAY, Haa SKOKO
pO3TalIoBaHa CTUCHEHA B CIIMHHO-YEPEBHOMY HAMPSMKY HEPBOBA TPyOKa.

0) 300Ky BiJ XOpAM 3HAWUITh OTBOPH MEPEIHIX KapAUHAIBHUX BEH, @ M1 XOPAOI0
0 TICHTPY — CIUHHY aopTy. Hmkde Xopau po3risHbTE TPYOKY CTPaBOXOMY, Iij
SKOIO 3aJIArae quxajibHa TpyOKa.

B) Ha apyromy po3pi3i 3HalIITh M1 XOPA00 HUPKH, IO PO3TAIIOBaHI O OOKax
ii, Ta PO3TJISIHBTE HAJ| CTIOJYYHOTKAHMHHOIO MO YIIKOI0 TIPOMEHI TIJIaBIIiB



PO3I'JIAHYTU PUCYHKHU TA BUBUUTHU BYJ1OBY
KPYIJIOPOTHUX

3apnanns 1. BuBuutu 30BHIIIHIO OYJOBY PIYKOBOI MIHOTU. 3HAUTH OpraHu
OOKOBOI JIiHII, HEMApHY HI3JPIO, O4Yl, OTBOPHU 3sI0pPOBUX MIIIKIB, IUIABIl, aHAJLHUM
OTBIp, ceYoCTaTeBUM COCOYOK (puc. 17).

Puc. 17. 30BHINIHINA BUTIIST MIHOTH
1 — poTosa (MpUCHCHA) BOPOHKA; 2 — HEMapHa Hi3apsa; 3 — OKO; 4 — 30BHIlWHI OTBOPK 376POBMX
MiWKiB; 5 — opraHu Bi4HOI NiHiT; 6 — aHaNbHWUI OTBIpP; 7 — ceYOCTaTeBOl COCOYOK; 8 — CNUHHI nnaByi; 9 —
XBOCTOBWI Nnaselb; 10 — miomepu; 11 — miocentun

3aBaanust 2. Busuuty Oy10BY NEPEAHBOI YACTUHY TijIa MiHOTH (pHC. 18).

s o 3

Puc. 18. Burnsg MiHOTH 31 CTOPOHM MEPEAPOTOBOT JIIMKU

A. 1 — wkipucta 6axpoma; 2 — 6iuHi 3y6u; 3 — BepxHboOLenenHa NAacTuHKa;, 4 — HUMKHboLeNenHa
NNacTUHKa; 5 — A3MYKOBa NNACTUHKa; 6 — 30BHIiWHI 396poBi oTBOpKU; 7 — AMXanbHa TPy6Ka; 8 — 3a6poBuit
MiLOK; 9 — HaBK0103A6poBUiI cUMHYC; 10 — MixK3A6poBa NepeTUHKa.

B. 1 — poToBWIA OTBIP; 2 — KiHYMK A3MKa; 3 — poroBa 3ybHa NNacTMHKA Ha KiHUi A3uKa; 4 — BepxHsA
(HampoTOBa) porosa 3ybHa MIACTMHKA; 5 — HWKHA (IAPOTOBA) poroBa 3ybHa MaactMHKa, 6 — BepxHi
ry6Hi «3yOm»; 7 — 6iuHi rybHi «3yOm»; 8 — apibHi Kpaiosi rybHi «3yom»; 9 — wkipsHa 6axpoma kpais
NiKK



3aBaannsa 3. Ha no310BKHROMY Mepepi3i BUBUUTH BHYTPIIIHIO OYJOBY MIHOTH
(puc. 19).
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Puc. 19. ITo310BxKHII po3pi3 Tija MIHOTH
1 — kinpreBUN Xpsll;, 2 — MepeaHid BepXHIN X, 3 — 3aIHIM BEPXHIHM Xpsll; 4 — KITbLEBUH XPSIIL;
5 — mix’s3ukoBUN Xpsnl, 6 — HIOXOBa Karicyina; / — XopAa; 8 — ToJIoBHUN MO30K; 9 — CiMHHUN
Mo030K; 10 — Hi3aps; 11 — rimodizapauit BupicT; 12 — 3yOu A3UMYKOBOI IIacTUHKH; 13 — cTpaBoOXij;
14 — neuinka; 15 — Tpu nepexani 3s106poBi oTBOpH; 16 — mepencepas; 17 — muryHouyok cepust; 18 —
nuxaiabHa TpyOka; 19 — crnuuua aoprta; 20 — wmicie BXOKEHHsSI KapAWHAJIbHUX BEH y BEHO3HY
nasyxy; 21 — nmev4iHKoBa BeHa; 22 — BEHO3Ha Mma3yxa; 23 — S€YHUK

3aBnanns 4. BuBuutu O0y70By ckenera MiHorH (puc. 20).

(=¥

Puc. 20. Ckenet miHoru: A — Bupa 3Bepxy; b — Bng 360Ky
Moskosuit uepen: 1 — yepenHa KopobKa; 2 — HIOXOBa Karncyna, 3 — ciyxoBas Kancyna; 4 — nigodHa ayra.
BicuepanbHuit Yepen:. 5 — KinbUeBUIA XpAaL, 6 — nepeaHin BepxHiN xpAaw, 7 — 3agHin BepxHi xpauw,; 8 —
6iuHi xpawi; 9 — nanmykonoaibHi xpsawi; 10 — nig’asukosuit xpaw, 11 — 3a6poBa pewitka; 12 —
HaBKonocepuesui xpaw,. OcboBuii ckeneT: 13 — xopaa; 14 — 3a4aTKM HeBPaAbHUX Ayr
3aBaanHs 5. BuBuuTH nuxanpHy CUCTEMY MIHOTH, MICKOpUNKH (puc. 21).
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Puc. 21. JluxanbHa cucteMa MiHOTH, MTICKOPUUKN Ta MIKCHHH
A — mnuuHka, b — mopocna ocobuna; 1 - rioTka; 2 - cTpaBoxij; 3 - [uxanbHa TpyoOKa; 4 -
CKJIaJIKa, fIKa PO3AUISE TJIIOTKY Ha CTPaBOXij 1 AUXaIbHY TPYOKY; 5 - poToBa mopoxHuHa. B -
1 - rnotka; 2 — 3s10poBi mimku; 3, 4 — 350poBi OTBOPHU




3aBaanns 6. BuBuntu Oy 0By KDOBOHOCHOI CUCTEMH MIHOTH (puc. 22)
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Puc. 22. KpoBoHOCHA crcTeMa MIHOTH
1 — KOpiHb CIMHHOT a0pPTHU: 2 — BUHOCHI 350pOBi apTepii; 3 — nepeaHs KapAuHaibHa (IpeMHa) BEHa;
4 — cnuHHA aopTa; 5 — 3amHs KapAWHAJIbHA BEHA; 6 — KWIIKOBa apTepis; / — MPUHOCHI 350poBi
aprepii; 8 — uepeBHa aopTa; 9 — 316poBi miinnny; 10 — nurynouok; 11 — nepeacepas; 12 — BeHo3Hui
cunyc; 13 — meuinkoBa BeHa: 14 — migkumkoBa BeHa; 15 — XBocToBa BeHa i aprepis; 16 — coHHa
aprepis

3

3aBnanns 7. BuBunutu 0yJ0BY r0JIOBHOTO MO3KY MIHOT (puc. 23).

Puc. 23. Mo30k MiHOTH
1 — mepenHiii MO30K; 2 — HIOXOBI J0JIi; 3 — HIOXOBHH HEepB; 4 — MPOMIKHHA MO30K; 51 6 —
npaBuil 1 JiBUI raOeHyNspHI TaHriii; 7 — niHeaqbHUi oprad (emigi3); 8 — 30poBuii Heps; 9 —
mirika; 10 — 30poBi momi; 11 — OTBip B CKIEMiHHI CEpEeIHHOTO MO3KY; 12 — JHO cepeIHbOro
MO3Ky; 13 — okopyxoBuii HepB; 14 — TpiifuacTuil Heps; 15 — nuuesuil Heps; 16 — ciyxoBuii
HepB;17 — moBractuii Mo30k; 18 — pombomoaioHa ssMka; 19 — 3a4aTKOBHIT MO30490K



3aBpnanuda 8. BuBuutu OynoBy 60K0BOi JiHIi MiHOTH (pHC. 24).
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Puc. 24. Cxema G0KOBOT JIiHIT MiHOTH

1 — 30BHIIIHI OTBOPH; 2 — KaHAN;, 3 — HEBPOMACTH; 4 — HEPB; 5 — TLIO HEeWpoHa; 6 — neHapuTH; 7
- aKCOH

3aBnanns 9. BuBuntu OynoBy oka MiHOTH (puC. 25).
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Puc. 25. Cxema Oy10BU OKa MIHOTH

1 — cnepa; 2 — poroBuils; 3 — paiigy’)xkHa 000JI0HKA; 4 — 31HUIA; 5 — KPUIITAIUK; 6 - ciT4aTKa; 7
— 30pOBHUI HEPB

3aBnanns 9. BuBuntu OynoBy Byxa MiHOTHU (puc. 26).

Puc. 26. Cxema Oy10BU ByXa MIHOTH

1 — mi3gps; 2 — HIOX0BUM MimokK; 3 — emidi3; 4 — 30poBuil 6yrop; 5 — nepenHii Mo30k; 6 —
MPOMIKHUN MO30K; 7 — TOBTacTUi MO30K; 8 — rinmodi3; 9 - HroxoBuit HepB; 10 — HIOXOBA J0JIA;
11 — rino¢i3zapuuii kaHam; 12 — oko.



BU3HAUYEHHSA BUJOBOI HAJIEXKHOCTI MIHOT

3aBnanns 7. Po3MIsiHyTH pOTOBI amapatd MIHOT, BHUSIBUTH BIJMIHHOCTI Ta
BUJIOBY HaJICXKHICTh MIiHOT (puc. 27).
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Puc. 27. Bunu miHOT.
1 — kacmiiicbKa; 2 — MOpPChbKa; 3 — YKpaiHChKa; 4 — piuKOBa; 5 — TAXOOKEaHChKa; 6 — Tpu3yda

TABJINII JIA BUSAYEHHSA POAMH KPYTJIOPOTHUX

[[lenen Hemae. POT y BUTIISIAI MPUCOCKU. 3510pOBHI CKEJIET HE Ma€
BiJIocoOJIeHUX OJ1HA Bij 1HIIOI ayr. HocoBuiil OTBip HEenmapHuUit 1
nepedyBae monepeay odei. 3 KO)KHOro 00Ky TiJia € 1o
1(2) Tesa 7 3510poBUX OTBOPIB (200 7 map 3510pOBUX OTBOPIB)

Ponuna Minozoei — Petromyzonidae (Pix. 1)

[lenenu €. POT He y BUTTISA/I1 IPUCOCKH. Y 310pOBOMY CKEJIETI €
2(1) BiJT0OCOOJICH] OJTHA BiJ 1HIIOT 350poBi Ayru. HocoBi 0TBOpYM 3BHUaiHO
AntuTtesa | mapsi. Yci inmi Poaunu. o6 3naiit Ty Poauny, 10 K01 BIIHOCUTHCS

naHui Bui, nepexoaumo ao uudp 3 (12): 3 — te3a, (12) — anturesa.

3(12) Teza|| [1'atp map 3s10poBUX MIIITKH. 390pOBUX KPUILOK HEMae. PiquHu akyn abo




CKAarTiB.

Opnna napa 350poBUX HIUTHH. 350pOB1 KPUIIKH € (y BYTPOBUX,

4(3) 3pOCIIONICIICITHUX 1 MOPCHKUX TOJIOK, B OCTaHHIX BOHM PO3BHHEHI
AnTHTe3a | cnabko). Yci inmn Poguau (kpiM MiHOTOBUX, MUB. BHie). Bix mudpu 3
(12) mepexomumo no mudpu 4 (9): 4 — te3a, (9) — anTUTE3a 1 T.1.
4(9) Teza 3s0poBi n1iMHA 3 60KIB ToJI0BU. T1J10 BepeTeHomoai0He.
TABJINII JUUIA BUSHAYEHHA PO/JIB KPYIJTIOPOTHX
Pomguna 1 Minozoei — Petromyzonidae
Hlenen nemae. Pot y BUrsiii mpucocku. 310pa y BUTIISA MIIIKIB.
HocoBwuii 0TBip HenmapHUi. 3 KOKHOT CTOPOHH T1JIa € IO 7 3950pOBHUX
otBopiB. [lapHuX MiaBiiB HEMAE.
Bepxupoienenta miacTuHKa MIMpoKa, 13 1BoMa abo TpboMa
1(4) Te3a
3y0amu.
Ha BepxHpoIenenHii
IJIACTUHIN 2 3y0u,
2(3) Tesa [po3MileHi 1o ii Kpasx
Pix Lampetra (pix 1)
Ha BepxHpoIIenenHii miacTuHIl TpH 3y0H,
3(2) |10 CTUKAIOTHCSA CBOIMU OCHOBaAMHU
Antutesa|Pin Tuxookeancoki mpu3yoi minozu —
Entosphenus (pix 2)
4 Bepxubomenenta rmiacTUHKa KOPOTKa, Ha Hi pO3TalllOBaHUI HEBEITMKUN
@ Tynuii 3y0 abo
AHTHTE3a
2 rocTpi 3y0H, 0 CTUKAIOTHCS CBOIMU OCHOBAMH.

TABJINII JIVTA BUSHAYEHHA BUH/[IB KPYITIOPOTHX

Ponuna 1 Minozosi — Petromyzonidae

Pin 1 Jlamnempa — Lampetra




1(4) Te3a

Cepenni 01uHi ryOH1 3y0n TphoXpo3aibHI. HrokHI1 #1 614H1 TYOH1 3yOu

BIJICYTHI.

[IpoxiaHi, 3BUYafHO BEJIUKI. ¥ CTATEBOHE3PIMX € TOCTpi 3you. 3piii
ikpuHKHU Aiametpom 1o 1,2 mMm. baceitnu bantiiicekoro # [liBHIYHOTO
mopiB. 3 banrifickkoro mopst BxoauTh y piuku: HeBy, JIyry, Hapay,
HayraBy # iH. € B Jlago3pkomy 1 OHe3bKOMY 03€pax. ¥ TBOPIOE JIB1
dbopmu: BenuKy i npiOoHY. Bennka noBxkuHoIO B cepenapomy 31-34 cm,

npioHa — 22-23 cM.

2(3) Te3a ) . ) -
Piuxoea (6anmiiicoka, nescvka) minozca — Lampetra fluviatilis
(Linne)(Bux 1)
F .::-@' gy,
Henpoxiaui, 3su4aiino aApiOHi. 3yOu y BCiX Tymi. 3pull iIKpUHKA
naiamerpom Outel 1,2 M.
32) €Esponeiicoka cmpymxosa minoza — Lampetra planeri (Bloch) (un
2).

AHTHTE3a

3ycTpivaeThes B piukax, 1o BnagarTs y banrtiiiceke i [1iBHIYHE MODH,
3piJKa 3yCTpIYaEeThes y BepxiB’sax piuok YopHoro it Kacnifickkoro Mopis.

Hocsrae nopxunau 10-25 cM.

4(1)

AHTHTE3a

Cepenni 614ni ryOHI 3yOu ABOXpo3aiibHI. HikHI ryOH1 3yOu €. biuni
ryOH1 3yOH BIJCYTHI.

Tuxookeancvka minoza — Lampetra japonica (Martens) (Buz 3).

5(8) Teza

[TpoxiaHi, 321 BETUKI. 3piJil IKPUHKHU AlaMeTpoM MeHI 1,2 mwm.

6(7) Te3za

V¥ Bogax Pocii: [Tpumop'ss, Amyp, Caxania, OX0TChKO-ASHCBHKUI paiioH,
KamuaTtka. [{ocsrae qoxunu 50-60 cM. Tuxookeancvka minoza (baceiin

Tuxozo okeany) — Lampetra japonica japonica (Martens) (miasuz 1)
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KonTposbHi 3antuTaHHs

. 3aranbHa XapaKTePUCTHKA KPYTJIOPOTHX.
. 30BHiIIHS OyA0Ba KPYTJIOPOTHX.

. ByioBa NokpuBiB KpYyIJIOpOTHX.

. TpaBHa cuctema KpyriopoTux.

. JluxanbHa cuctema KpyriopoTHX.

. BuninbHa cuctema KpyriiopoTHX.

. KpoBoHOCHa crcTema KpyriiopoTHX.

. HepBoBa cucrema KpyrinopoTux.

. CrareBa cucrema KpyriIoOpOTHX.

. ByoBa IMYMHKH KPYTJIOPOTHX.

. CnocoOu KUTTS KPYTIOPOTHX.

. PO3BMHO€EHHS Ta pO3BUTOK.

. 3HaUEHHSI KPYIJIOPOTUX B MIPUPOJII Ta KUTTI JIIOJIUHHU.

. Ocob6mBOCTI OpraHizallii MiHOT.

. OcobnmBOCTI OpraHi3ailii MiKCHH.

. BynoBa poToBoro anapary MiHOTH.

. 3HaUEHHSI KPYIJIOPOTUX B MIPUPOJII Ta KUTTI JIIOJIUHHU.

. [lopiBHsTIPHA XapaKTepucTUKa OyIO0BU JAHIIETHUKA Ta MICKOPUUKH

. [lopiBHsIPHA XapaKTEPUCTUKA AUXATBHOI CUCTEMHU MIHOT 1 MiKCHH.

. [lopiBHsIIbHA XapaKTEpUCTHKA HEPBOBOI CUCTEMH JIAHIIETHUKA T MIHOT.
. [lopiBHsIbHA XapaKTEPUCTUKA BUIIBHOI CUCTEMU JIAHIIETHUKA 1 MIHOT.
. Opranu 4yTTs y KPIyTJIOPOTHX.

. BynoBa oka Ta 0cobauBOCTI akoMoaarlii y puo.

. bynoBa ta ¢pyHKuii 614HO1 JiHIi.

. [lopiBHSTIPHA XapaKTEPUCTUKA CKEJIETY JIAHIICTHUKA 1 MIHOT.



JlabopaTtopHa poGoTa Ne4
HNIATUII YEPEITHI. HAJAKJIAC PUBA

Pubu — HaiimaBHIII IEPBUHHOBOAHI IIEICTHOPOTI XPEOETHI, K1 3/1aTHI )KUTH
auiie 'y Bojl. JluxaroTh 3s0pamu; y JEAKUX BHUIIB, SKI HACEISIOTh BOJOUMH 3
HU3BKOIO KOHIICHTPALI€I0 KHUCHIO, (POPMYIOTHCS JOJIaTKOBI OpraHd HJisi JUXaHHS
aTMoc(epHUM TOBITpsIM. Y cyyacHii (ayHi HamiuyeTbes Oau3bko 20-22 TuC. BUIIB
puo.

3araJbHUMH O3HAKaAMHU Puod €:

1. Pubu — Haii6i1b11 cTapoAaBHI MEPBUHHOBO/IHI LIEJICTHOPOTI XpeOeTHi, 3aTHI
KUTH JIAIIE y BOJII.

2. binpuricts pub — pyxiuBi, 100pi MIaBIl, GOpMH TiJia pi3HOMAaHITHI.

3. OCHOBHUH TUN MOCTYNAIBHOTO PyXy — O14HI XBUJIETIOA10HI PyXH BCHOTO Tija
a00 TIJIBKH MOTY>KHOTO XBOCTA.

4. Tlapui muaBli — rpyJaHl W YepeBHI — BUKOHYIOTH (DYHKIIIIO CTa01I13aToOPIB,
HECy4MX IUIOLIWH, KepMa 1 piJillie — OpTaHiB pyXy; HEMapHl IUIaBIl 3a0e3MeuyIoTh
CTIHKICTB TiJIa.

5. Bucoka akTUBHICTh pUO, MaHEBPEHICTh iX PYyXIB MOB'A3aHI HE TIIBKU 3
yIOCKOHAJICHHSIM PYyXOBOi CHCTEMH, aji¢ 1 PO3BUTKOM TOJIOBHOT'O MO3KY 1 OpraHiB
YYTTS.

6. TpaBuuil TpakT qudepeHuIioBaHU: y OLIBIIOCTI BU/IIB BiIOKPEMITIOIOTHCS
IUTYHOK, KUIIIEYHUK MOJUIAE€THCS Ha TOHKUI 1 TOBCTUI BiIUIH.

7. JlnxaroTh 350paMu: y BHJIIB, IO MEMIKAIOTh y BOAOWMAaxX 3 OpakoM KHCHIO,
(hopMyIOThCS 1OJIATKOBI OPTaHM IMXaHHS, 3JJaTHI 3aCBOIOBATU aTMOC(EPHUN KUCEHb.

8. OHe K010 KpoBOOOIry. Y NBOJUIIHUX pUO HAMIYAETHCS YTBOPEHHS JIPYroro,
JIET€HEBOT'0, KOJIa KpOBOOOITY.

9. ¥V mikipi BUHHKAIOTh 3aXHCHI KICTKOBI YTBOPEHHS — JIYCKH, SIKI 1HOJI MalOTh
CKJIaIHy Oy/IOBY; y ME€SKUX BHUJIIB JIYCKU PEAYKYIOTHCSI.

10. ¥V mikipi 6araTo cIM30BHX 3aJ103.

11. Jlo6pe po3BUHEH] OpraHu O14HOT JIiHii.

VY cyuacHiit hayHi HanmiuyeTbes 6au3bko 20-22 Tuc. BuiB pud (Bapiarii B yuCi
BHJIIB BU3HAYAIOTHCS BIAMIHHOCTSMH TIOTJISIZIIB Ha BUIOBY CAMOCTIHHICTH OKPEMHUX
dhopm).

HanzBuuaiiHO BenMka pi3HOMAHITHICTH (GOopM Ti1a B 000X Kiacax pud 1 pi3HHMA
cnoci0 X MKHUTTS BU3HAYAIOTh PI3HOMAHITTS CIOCOOIB PYXY, KOJIO IKUX MOYHA 3BECTH
110 wecmu OCHOBHUX MUNIEB.

1. Vuaymorounii (CHHYCOIgHUN) pyX 3a JOMOMOroK OIYHMX KOJMBAJbLHUX
BUTMHIB YChOTO Tija.

2. Pyx 3a 1onomMororo yacTux O14HUX KOJUBAJIBHUX PYXIB 3aHHOI YACTUHHU T1JIa
(1HOJII TITBKHM XBOCTOBOTO CTE€0J1a) BIACTUBO O1IBIIOCTI PUO.

3. TlepemimeHHss 3a IOMOMOTOI XBUJIEMOMIOHMX pyXiB JIUIIE TIJIABIIB,
XapaKTEPHOTO I MAJIOPYXJIMBUX TENariyHuX 1 0COOJMBO MPUIOHHUX pUO (CKaTH,
KamOaJn).



4. Maxawouuil pyX IUJIaBHUKIB, OCOOJMBO TPYIHHUX, CIYXaTb JOJATKOBUM
pylrieM y 6araTbox KICTKOBUX PUO MpH MOBIILHOMY IUTaBaHHI. Jleski pubu (Omdku,
CKOPIICHHM Ta 1H.) BUKOPUCTOBYIOTh TPY/AHI IJIaBIIl MPU IMOB3aHHI 110 IPYHTY.

5. Jlerroui pubu 3 psgy capraHornofiOHUX, SKI TUIAHYIOTh Ha HEPYXOMHX,
IMIMPOKO PO3CTABICHUX TMOJOBXKEHUX MapHUX IUIABISX, 1 BUKOPUCTOBYIOTH iX SIK
Hecydl moBepxHi, 31aTHi nmpoaitata 200—400 m.

6. OcoOnMBYy KaTeropiro MpEJICTABIAIOTh TaK 3BaHI MapasuTU4H1 GOPMHU PYXY.
JIocUTh IIHMPOKO TMOIIMPEHE «JIOIMAaHYBaHHs»: TMEpecyBaHHSA MApiOHUX pHUoO-
CYIyTHHKIB B IIapax BOAM MOPAJ 13 KPYMHOI puOO0 abo 1HIINM TBapHHAM, YOBHOM
ab0 Kopabiem.

Tino pub ckmamaeTbcsi 3 TOJNOBU, Tylyba Ta XBocta. ['ooBa HEpyxomo
crojiyueHa 3 TyayOooM. Mix BigaimramMu Tija HEMae YIiTKUX MeX. BOHM TUIaBHO
Nepexo/ATh OAWH B OJHUH, IO 3abe3meuye oOTiuHy (opmy Tina. PoroBuii oTBip
OTOYEHUIN BEPXHBHOIO Ta HIDKHBOIO Ienenamu. HukHa 1mienena pyxoma, 1o Jae
3MOT'y aKTUBHO 3aXOILTIOBATH 3/10014. Ha royioBi Tako € o4l Ta OpraHu HIOXY: MapHi
OTBOpU — Hi3/pi. 3 OOKIB T'OJIOBM PO3MIIIEHI 3I0pOB1 KPHUIIKH, SIKI TPUKPUBAIOTH
opraHu JuxaHHs — 3s0pa. [lnaBimi 3a0e3medyioTh pyx pub® abo perynoioTh
MOJIOKEHHST iXHbOro Tina. [lnaBii OyBarOTh MapHUMU Ta HemapHUMU. [0 mapHuUX
IJIaBIIB HaJeXaTh TPYJHI Ta YEPEBHI, 10 HEMapHUX — XBOCTOBUM, aHAJIbHUU Ta
cnuHHui (onuH abo nexinbka). Ilkipa mae 3a103u, MO BUAUISIOTH clid3. BiH
3aXMIIA€ WIKIPY BIJ TMPOHUKHEHHS XBOPOOOTBOPHUX OpPraHi3MiB 1 IMOJETIIye
TUTABaHHS, 3MEHIITYIOUH TEPTS Y BO1. T1JI0 MOKPUTE TyCKOIO.

B ognux pu6 ckener noOynoBaHUN BUKIIIOYHO 3 XPSIIIOBOI TKAHWHU, B 1HIIHUX Y
CKeNeTl € i KICTKoBa TKaHWHA. llepmmii BapiaHT OynOBH CKelleTa NMpUTaMaHHUN
MpeJCTaBHUKAM Kiacy XpsmoBi pubu, aApyruii — kiacy KicTkoBi. Y OUIBIIOCTI
nopociaux puOd XopJa 4YacTKOBO YW TOBHICTIO 3amilieHa XxpeOusmu. Jlo ckiamy
yeperna BXOJATh 1 310pOoB1 Iyru, Ha SAKUX PO3MilIeH] 350pa. 30BHI 350pa MPUKPUTI
KICTKaMH 3510pOBOT KPHIIIKH.

M’s3u Tynyba MarOTh BUTIIAI IIMPOKUX TO3JI0BXKHIX CTPIYOK, € M 0COOJIMBI
M’SI3M, SIKI pyXaroTh IIENenH, 350poBl KpUIIku Ta 1uiaBili. Ha ii nHi po3ramoBanuii
M’SI30BHI BUPICT — SI3UK.

3aHs YacTUHA POTOTIIOTKOBOT MOPOKHIUHY MPOHU3aHA 30pOBUMH IILTHHAMU. 3
POTOTJIOTKOBOI MOPOXHUHU 17Ka HAIXOIUTh y JIOBTUH CTPaBOXiJl, KU y OLIBIIOCTI
BUJIIB NEPEXOJUTh y PO3UIMPEHHS — IUIYHOK. 3a IUTYHKOM PO3MIIIEHUH TOHKUN
KHUILIEYHUK, y SKUU BIAKPUBAIOTHCS TMPOTOKH CIELIAI30BAaHUX TPaBHUX 3aJI03 —
MEYIHKA Ta MiANLTYHKOBOI 3a703d. B TOHKOMY KHIIEYHUKY TOXKHMBHI PEYOBHHU
BCMOKTYIOThCSl Y KpOB. Jlani HenmepeTpaBiieH1 3aMIIKU 1K1 NOTPAIISIOTh Y TOBCTHIMA
KHUILIEYHUK, a MOTIM uepe3 NpsMy KHUIIKY (YU KJI0aKy) BUIUISIOTHCS Ha30BHI. Y
OLIBIIOCTI BHIIB KICTKOBUX puUO € miaBanbHUN MiXyp. Lleil TOHKOCTIHHMI BHpICT
CTPAaBOXO/IY 3arlOBHEHWH Ta3aMu 1 Jomomarae pubaM TpPUMATUCS Y TOBII BOJM.
[TnaBanpHUN MIXYp € JIHIIE y KICTKOBUX PHO, XPAIIOBI pUOH MOTO HE MAIOTh.

Opranamu nuxaHas pub € 3s0pa. 310pa po3MilieHi Ha 350pOBUX Ayrax. 330BHI
KOXKHOTO Kparw 3sg0poBOi Jyrd poO3TalloBaHi JBa psAM 350pOBHX TMETIOCTOK
YepBOHOTO KOJbOPY. B HUX pO3ramayk yroThCsl KPOBOHOCHI CYJIMHHU M Bi1IOYBAa€THCS
ra3oo0MiH. 3aBASKA pyxam 3sS0pOBHX KPHUIIOK BOJIa TPOXOIUTH 4Yepe3 POTOBUMN



OTBIp, TJIOTKY Ta 350pOB1 IIUTMHHA, OMHBAIOYU 350poBi memtocTku. Komm x 350poBi
KPHUIIKKA TOBEPTAIOTHCS Y BUXIJHUN CTaH, BOJA BUXOAMUTH 3-Mij 350pOBUX KPHILIOK
Ha30BHI. XPSAMIOBI puOMU 350pOBUX KPHUIIOK HE MaroTh, 35S0pPOBI IIUIMHU Yy HUX
BIJIKpUBAIOTHCS HA30BHI CAMOCTIMHUMH OTBOPAMH. Y NESIKUX pUO — MBOIUIIHUX —
KpiM 3s0€p € 1€ OJIHa 4YM JBl JIETeHl, SKI JalTh 3MOTY JMXaTH aTMOC(HEpHUM
KHCHEM.

VY cepui pub nepedysae nuie BeHO3HA KpoB. [Ipu ckopoueHHi nepeacepast KpoB
HAJXOJUTh Yy IIIYHOYOK, @ CKOPOYCHHSIM HUIYHOYKAa MEePeKauyeTbCs A0 UYepeBHOI
apTepi'l' Ta 710 350ep. Tam BeHO3HA KPOB 30arauyeTbcs KUCHEM 1 MePETBOPIOETLCS HA
apTep1aany Bin 3s6ep apTep1aJILHa KpOB IO CyAWHAX MOTpAIIsiE€ O PI3HUX
OprasiB, Ji¢ BiJJa€ KHUCEHb 1 HACHYYETBCA BYIJIEKUCIM Ta30M, NIEPETBOPIOIOYNCH Ha
BEHO3HY. Bin pi3HMX TKaHWH Ta OpraHiB BEHO3HAa KPOB IO BEHAX MOBEPTAETHCS O
cepusa. Omxe, pubaM mpuTamMaHHe oJlHE K0JIO KpoBooOiry. Kpos pub mae uepBoHuUit
KOJIIp dYepe3 HasABHICTh T'eMOIVIOOIHY, IO MICTUThCA B KIITHHAX KpOBI —
epuTporUTax. Y XpsAHIOBUX pPUO M0 ceplsd MpuiIsrae aprepiaJbHUN KOHYC Ta
BEHO3HHUM CUHYC.

l'omoBHMIT MO30K pHO, K 1 y BCIX XpeOETHUX, CKIAMAETHCS 3 S5 BIIILIIB:
JOBracToro, 3aJHbOr0, CEPEIHbOT0, MPOMIKHOIO Ta mepenHboro. Ilepeaniii Mo30k
BIJINOBIJIa€ 32 CKJIaAH1 (OPMHU MOBEAIHKU, Y HOMY PO3TAIIOBAHUI HIOXOBUM HEHTP.
Mo03040K, SKUH HAJIEKUTh JI0 33JHHOTO BIAJILTY, BIATIOBIAAE 32 Y3TOIKEHICTh PYXIB.

Oul MarOTh KyJACTUA TPO30PUN KPUILTAIUK — HE3JIATHUIA 3MIHIOBATH Hl CBOE
MOJIOKEHHS, HI CBOIO (popMy. Y KicTKax yepena pud pO3MIIIEHHH OpraH ciyxy —
BHYTPIIIHE BYXO. 3 BHYTPIIIHIM ByXOM IOB’SI3aHUI TaKOX OpraH piBHOBaru. € B pud
1 OpraHu HIOXYy — Tapa Kamncyl y TMepeJHid YacTHHI TOJIOBH, $KI Ha30BHI
BIIKDUBAIOTHCS OTBOpaMU — HI3ApPAMHU. Y puO HIOX PO3BUHEHHMH nayxe a00pe,
0oco0NMMBO y XmkakiB. OpraHu cMaKy poO3TalllOBaHI TMEPEBAKHO Ha sA3UIll. Auie
HaWBAKJIUBIIITY POJIb Y )KUTT1 pyUO Bigirpae O14Ha JiHIS.

Opranamu BUIUIEHHSI pUO € TyiTyOOBI HUpKU. HUpKHM perymoroTh BMICT colield B
opraniami pubu. BojHO-cOnbOBUN OOMIH TMPICHOBOAHUX pPHO  (TIMOTOHIYHE
CEPENIOBHUIIE) TMOJISATAaE y BUIAJIEHHI HUPKAMU 3HAYHOT KIJIBKOCTI BOJIU, SIKa TTOCTIMHO
MIPOHUKAE Yepe3 MIKIpy, 3510pa Ta 3 HKero..

CrateBi 3aJ1031 MarOTh BUTJIS JBOX BHJIOBKECHUX TiI. Y CaMIIB CiM’STHUKH, a Yy
CaMOK SI€YHUKH. 3aIUTITHEHHS] BHYTPIIIHE 1 30BHINIHE. PO3BUTOK 3 MepEeTBOPEHHSM Ta
AKUBOPOJIIHHS.

CUCTEMATUKA PUB

Hanakiaac Puou — Pisces
Knac XPAIIIOBI PUBU — CHONDRICHTHYES

ITigknac ITTACTUHYACTO3SAB5POBI - ELASMOBRANCHI I

[Tigxmac CYHIJIBHOT'OJIOBI, ABO XUMEPOBI - HOLOCEPHALLI
Kimac KICTKOBI PUBH - OSTEICHTHYES

IMTinknac HPOMEHEITIEPI —- ACTINOPTERYGII

[Tigxknac JIOITATEIIEPI - SARCOPTERYGII



XIJI JABOPATOPHOI POBOTH
3aBnanns 1. BuBunty 0oCHOBHI THIIH pyXiB pud (puc. 27).

Puc. 27. Cnocobu pyxiB y pud
A — ynaymorounii (cuHycoigauii) (Byrop); b — pyx 3a JOIMOMOro KOJMBAJIBHUX PYXiB 3aJHBOL
yacTuHU (Tpicka); B — xBuienomiOHi pyxu numie miuaBLiB (ckatu, kambanu), I' — mapa3uTuyHi
dbopMu pyXy, «JIOIIMAHYBAHHS
3aBnanns 2. Buuutu OynoBy Tina pud ngc. 28)

Puc. 28. 3oBHimHsa 6ynoBa pubd
1 —ronosa; 2 - pusio (poctpym); 3 — 310poBi MUIMHY; 4 — 310pOBa KPHUIIIKA; 5 — MEPIINA CITHHHUI
TUTaBelb; 6 — KUPOBHIA TUIaBELb; 7 — XBOCTOBUH IUIaBellb; 8§ — O1uHa JIiHis; 9 — aHAIBHUINA TU1aBelb;
10 — uepeBHwmii mnaBenp; 11 — xBocToBe cTE0I0; 12 — YepeBHMI M1aBenb; 13 — TpyaHMIA TUTaBeIb;
14 — nepenkpuIka.



3aBaanna 3. BuBuutu pizHi ¢popmu Tina pub Ta iX BHAOBY HAJIEKHICTH (pHuC.
29).

Puc. 29. Tunu dbopwm Tina pud
A — crpinononiOHa (capran - «MopchKa Iiyka»); b — topnenonozniona (TyHens); B nsmenoniona
(7stmr 3Bryaitamid); I — tun kambanu (piukoBa kambOaina); J| — tun pubu-micsus (Mona-mona); E —
3mienoAioHa (Byrop); XK — crpiukononiOHa (oceneaneBuii Kopoib); 3 — KyiscTa (Ky30Bok); U —
TUTOCKA

3aBnanns 4. PosrnsinyTu uyaepHaibki Gopmu Tisia pizHUX BUIIB pub (puc. 30).

Puc. 30. IMpuaymBi hopmu Tisia puod:
1 - Byrop; 2 — Ky30BOK; 3 — puba-koHUK; 4 — puba- map; 5- pubda — Micsiib.



3aBaannsa 5. Posrisnytu ¢popMy rosoBu pizHuX BUAIB (puc. 31)

?1

Puc. 31. Pi3ui ¢popmu ronosu pud i pubomnoaiOHux

1 — IliBuivauii anuoyc (Engraulis mordax); 2 — kambana-naBuu (Bothus lunatus); 3 — Ginyra
(Acipenser transmontanus); 4 — »oBTtuii Mopchkuii kKonuk (Hippocampus kuda); 5 — kuraiicbkuit
npucocyBansHuK (Myxocyprinus asiaticus); 6 — Byrop 6o6teiin 6ekac (Cyema atrum); 7 — puba
cekperap-cobauka (Acanthemblemaria maria); 8 — turpoBa akyma (Galeocerdo cuvier); 9 —
raipkoBuii merenuk (Chaetodon multicinctus); 10 — rydan (Macropharyngodon meleagris); 11 —
Kioyn-ciunopor (Balistoides conspicillum); 12 — puba-meu (Xiphias gladius); 13 — Hepka
(Oncorhynchus nerka); 14 — koposiBcbka makpens (Scomberomorus cavalla); 15 — mopcbka MiHora
(Petromyzon marinus); 16 — ecnonic (Polyodon spathula); 17 — 3suuaitna mipauss (Pygocentrus
nattereri); 18 — mannupna myka (Lepisosteus osseus); 19 — roassta (Culter alburnus); 20 — com
(Ancistrus triradiatus); 21 — Byrop-nenikan (Eurypharynx pelecanoides); 22 — mopcbkuii 4opT
(Ceratias holboelli); 23 — pu6a-nanyra (Cetoscarus bicolor); 24 — 3enena mypena (Gymnothorax
funebris)

3aBaanHs 6. BUBuNTH THIIM XBOCTOBUX TUIABIIB (pucC. 32).

Puc. 32. ®opma miaBIliB 3a CHMETPIEIO JIONATeH Ta XpeoTa
A — npoToriepkanbHuil; b — mudinepkansuuii; B — rereponepkanbamii rimodaruanmii; ' —
reTepolepkanbHuil embatuunuii; [l — roMonepkansHuit



3aBnanus 7. BuBuutu Tunm nycku Ta ii Bumo3miau (puc. 33)

Puc.33. Tunu nycku y pub
1 — mnakoinna, 2 — ranoimHa, 3 — UKIOiAHA, 4 — KTeHOimHA, 5 — QYIBKPH OCETPOBHX, 6 —
301IbIIEH] XBOCTOBI JIYCKH KacMiMChbKOTO My3aHKa; / — PO3ILeN MapUHKH

3aBnanns 8. BuBuuTtu THNM poTiB y pub Ta pubonoaioHux (pud. 34).

Puc. 34. ®opmu poTta KicTKOBUX pUO
1 - BepxHiit; 2 - HIWKHIN; 3 - KiHIEeBHI; 4,5 — BUCYBHUH, 6 — Tiiikomo1i0HMIA
3anarTs 9. Bupuntu Tunu yepeniB pud (puc. 35)

3

Puc. 35 Tunu yeperniB 3a cnocoOOM NpUETHAHHS BiCLIEpATIbHUX YT JO MO3KOBOT
KOPOOKH:
a — riocTUIbHUM Yepen; 0 — ayTOCTUIBHUM Yepen; B — aMicTuinbHuil yepen; 1 — miaBicok, 2 —
rioin, 3 — MEKKemiB XpsAll, 4 — HUXKHS IIeNena, 5 — 3aaHii BYIIHUN BiIPOCTOK, 6 — MiTHEOIHHUIA
BIJIPOCTOK, 7 — MiJHEO1HHO-KBAIPATHUN XPSII]



3aBaanns 10. BuBuut oco0amBocTi 0y10BH KPOBOHOCHOI cucteMu pud (puc. 36)

Puc. 36. Cxema cepiist pud
A - cemsxiit; b —xpsmoBux ranoiniB; B - koctucToi pubu; 1 - yepeBHa aoprta; 2 -
apTepiaTbHUN KOHYC; 3 - IIUTYHOUOK; 4 - mepeacepas; 5 - BEeHO3Ha Masyxa.

3apnanns 11. BuBuuty MexaHi3M BOAHO-COJIBOBOIO OOMIHY y puO. 3podutu

HeoOx1H1 mianucu (puc. 37).
A

s

Coni

Bona

Benvkwiil ob'emM CHMNbHO
po3BeaAeHOM Cedi,
o MICTHMTE amiak

Izo-/Tinep-

TpHMHTHAGMIHOKCK
Hesca b s Hupra
KiNbKIcCTH HaAMNMLUOK CeYoBrHK, Boaa
BOAU Ma* | PexrTanoHa
cl™ J sanosza
Mopcbhika B8

Bonaqa

Bona
Coni HesBenwiiin ob’em
iI3OTOHIYHOT ceui,
AKTVBHE nepeHeceHHs ClY o MICTHUTE
3a AKKM NacregHo TPHMHTHMIaGMIHOKCKMA
HacTyrnae Ma”

Puc. 37. Cxema BOIHO-COIBOBOTrO OOMIHY Yy pu0
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KoHTpoJibHi 3aniuTaHHA.

. 3araipHa XapaKTepUCTHKA HAJIKJIAcy pHO.
. [TokpuBu Ti1a pUO.

. Tunu mycku puo.

. Tunu mapHUX IJIaBIIiB PHUO.
. Tumm XBOCTOBHX TUTABITIB.

. Buno3minu nycku puo.

. Ckener pu0.

. TpaBHa cuctema puoO.

. JluxanmpHa cuctema puo.

. BunineHa cucrema puo.

. KpoBoHocHa cuctema puo.
. HepBoBa cuctema puo.

. CrareBa cucrema puo.

. BynoBa nuuunku puo.

. Criocoou kutts puo.

. PO3MHO€eHHS Ta po3BUTOK pub.

. 3HaueHHsI pul y MPUPO/II Ta )KUTTI JIFOJIUHU.

. Kimacudixartist puo.

. OcobauBocTi Oy0BU cepiist puo.

. Buginena cucrema puo.

. Oco0IMBOCTI PO3MHOKEHHS pUO.

. JKuBOpOI1HHA 1 fiille )KUBOPOJIIHHA Yy pHO.

. I[likityBaHHSI PO MOTOMCTBO Y PHO.

. Exonoriuni rpynu puo.

. [lopiBHSTIFHA XapaKTEpUCTHKA TUXATBHOI CHCTEMH MIHOT 1 puo.

. [lopiBHSIIEHA XapaKTEpUCTHKA HEPBOBOI CUCTEMU JIAHIIETHUKA, MIHOT 1 pHO.
. [lopiBHSTIPHA XapaKTepUCTHKA BUAUIBHOI CHCTEMH JIAHIIETHUKA 1 PHO.
. Opranu uytTts y puoO.

. BynoBa oka Ta oco6muBoCTI akoMoaariii y puo.

. BynoBa Tta ¢yHk1ii 619HO1 JiHii.

. [lopiBHSsIIbHA XapAaKTEPUCTUKA CKEJETY JIAHIIETHUKA, MIHOT 1 pHO.



JlabopaTtopHa pob6ora 5
KJIAC XPALIOBI PUBU (CHONDRICHTHYES)

Ha3By mi pubu otpumanu 3a xpsimoBuil ckener. Ckeyler y HHUX, K MPaBUIIO,
TUTBKH XPAIIOBUN, YacTO TPOCOYCHHUN BAITHOM. XPSIIOBHA TOKPHB dYeperna He
MOBHICTIO 3aKpUBa€ TOJIOBHUH MO30K 3BepXy. XpsAIIOBI puOM MalOTh  O3HAKH,
MpUTaMaHHI SIK HWKYUM, TaK 1 BUIIUM TBapuHaMm. BOHM MaioTh BHCOKOOPTaHi30BaHy
HEPBOBY CHUCTEMY, OPTaHU YyTTiB 1 BAOCKOHAJIEHY 010JI0T1I0 PO3MHOKECHHS.

XpsmoBi puOu MarOTh HU3KY CHEIU(PIYHUX O3HAK:

HIKipa roja, abo BKPHUTa MJIAKO1THOIO JIyCKOIO;
OCBHOBHI CKEJIET XPSIIOBHUH (TaKOK MOKe OyTH MPECTaBICHUN XOPI0I0);
xpeOi1i am@inenbHi, PO3BUHYTI TyTH XPEOIliB;
yepen aMpiCTUIIYHUHN, TIOCTHIIIYHHM, a B CYIIUIBHOTOJIOBUX — ayTOCTUJIIYHUH;
XBOCTOBUH IJIaBELIb IT'eTePOLEPKaIbHUI;
3510pa BIKPUBAIOTHCS HA30BHI CAMOCTIHHUMHU OTBOPaMHU;
CHUIBHOT 3510pOBOi KPUIITKKA HEMAE,
HEMae IJIaBajIbHOTO MIXYpa;
y TOBCTOMY KHIIIEUHUKY PO3BHHYTHH CIipaibHUM KIlamaH;
y Ceplil MK HUTYHOYKOM 1 YEPEBHOIO a0PTOIO € apTepIaIbHUN KOHYC;
y CaMIIiB € CHellalbHl BUPOCTU YEPEBHUX ILJIABIIIB — ITEPUTONOII;
3arUTiIHEHHS JIUIIE BHYTPIIITHE;
TPAIUISIIOTHCS AULIEKIIA IHI, SULEKUBOPOJIHI Ta KUBOPOAHI (POPMH.
CHUCTEMATHKA XPAIIOBUX PUB
Kinac noninserses Ha 2 miakiacu, siki o0'eiHyoTh moHaa 600 BuIiB.
Knac XPALIIOBI PUBU — CHONDRICHTHYES
[Tinknac CYHIJIBHOTI'OJIOBI - HOLOCEPHALI
Psn XIMEPOITOAIBHI - CHIMAERIFORMES
[Tinknac IJMIACTUHO3ABPOBI - ELASMOBRANCHII
Hanpsng AKYJIUM — SELACHOMORPHA
Psn BATATO3ABbPOBOIIOAIBHI - HEXANCHIF ORMES
Pan PIBHO3YBOIIOAIBHI - HETERODONTIF ORMES
Psn BOBEI'OHI'OITOAIBHI — ORECTOLOBIFORMES
Psan JAMHOIIOAIBHI — LAMNIFORMES
Pan MMUJIO3YBI AKYJIN - CARCHARHINIF ORMES
Psn KATPAHOIIOAIBHI - SQUALIFORMES
Psan MAJIOHOCOIIOAIBHI - PRISTIOPHORIFORMES
Psn CKBATUHOITIOAIBHI - SQUATINIFORMES
Hanpsn CKATHU - BATOMORPHA
Pan MAJIKOPUJIONMOAIBHI - PRISTIOFORMES
Psn POXJIEIIOAIBHI - RHINOBATIFORMES
Psn POMBOITIOAIBHI — RAJIFORMES
Psan XBOCTOKOJIOITIOAIBHI - DASYATIFORMES
Pan THIOCOITIOAIBHI - TORPEDINIFORMES



Oco0smBocCTi oprasizauii aKky.i.

Tino B akyJu nooBxeHe, ToprenonoaioHoi dopmu. Y nepenHiil 4acTHHI BOHO
TPOXHU CIUTIONIEHE B JIOPCOBEHTPAJIBLHOMY HAmpsMKY. be3 4YiTKHX TIpaHullb BOHO
H1IPO3AISAE€THCS HA TPU BIIJIUIN: TOJIOBY, TyJIyO 1 XBICT. I'paHUIICI0 MK TOJIOBOIO M
TyJIyOOM BBa)KalOTh OCTAHHIO 3510poBY 1IUIMHY. Tyry00BUH Bifaij MOYMHAETHCS BIJ
OCTAHHBOI 3510POBOI MIUIMHKA W KIHYAETHCSI OTBOPOM KJIOAKH. 32 HUM PO3TAIlIOBaHUN
XBOCTOBUM Biaul. ['ojloBa Mae mojoBxkeHe puiio — pocTpyM. Ha HmkHiN cTOpoHI
TOJIOBU PO3TAIIOBYETHCSI BENMKUI myromoAionmii por. Ha menemax moOpe BumHI
roCTpi, CIpsSMOBaHI Hazaa 3y0uM. BoHU SBISIIOTE CO0OI0 BHAO3MIHEHI IUTAKOIMHI
nycku. Tpoxu criepeny Bifl poTa Ha HUKHIN MOBEPXHI TOJIOBU PO3MIIIYIOTHCS MAPHi
Hi3api. 3 60kiB rosoBu po3ramioBani O0iuHi 04i. Ha 614HMX MOBEpXHAX TOJIOBU J00OpE
BHUJIHI T'SATh TAp BEPTUKAIBHHX 35I0POBHX INIIMH. 3a OuyMMa JIeKaTh HEBEIHUKI
OTBOPH — OPU3KAJIBIIA.

XBOCTOBE CTEOJIO 3aKIHUYETHCS MOTY>KHUM TreTeponepKaJbLHUM XBOCTOBUM
IUIaBIeM, Y OUTBITY 32 pO3MIpaMy BEPXHIO JIONATh AKOTO MPOXOJUTh KiHEIb XpeoTa.
Ha cnunHii cTOopoHi Tina € aABa HemapHi cnuHHI waBii. [lapHi KiHniBKU B akynu
IpeJICTaBJICH] Mapol0 TPYIHUX 1 Mapor0 YepeBHUX IuIaBLiB. CTOCOBHO Tysly0a BOHHU
pO3TaIllOBaHl TOPU30HTAIBHO U CIIy’KaTh PYJISIMU TJIMOMHUM W MOBOPOTY. Y caMIiB
BHYTPIIIIHI YaCTMHHU YE€PEBHUX IUJIABIIIB NIEPETBOPEHI B KOMYJIATHUBHI opranu. Timo
aKyJM TOKPUTE YHMCICHHUMH JpIOHUMHU NJIAKOIAHUMHU JIyCOUKAMHU, 110 HECYTh
cupsiMoBaH1 Hazaz 3yOumku. Ha OGokax TymyOa, XBOcTa il TOJIOBH B aKyjlIH MOMITHA
OiuHa JIiHisl — OpraH, XapakTEepHU 111 BOAHUX XPEOETHHUX.

Ckener XpsuioBUX puUO yTBOPEHUHN XPSIIOBOI TKAHUHOKO W PO3JUISAETHCS Ha
HACTYIIHI BIJJIM: OCbOBHII CKeJIeT, 1[0 BKJIOYAa€ MO3KOBY YACTHHY 4Yepena i
xpe0Ta, BicuepajbHUIl CKeJIeT, CKeJleT MapHUX KiHIIBOK (TUIABIIB) 1 iX MOSCH,
CKeJIeT HelMapHUX IJIABUIB. 3'IBIsS€ThCA XpeOeTHHI CTOBII, SIKWW Mail>ke TOBHICTIO
BUTICHSE Xopay. BicnepanbHuii ckemer Outbin  AudepeHIliHoBaHUN:  KpPIM
PO3WICHOBAHUX 35I0pPOBUX YT BIJOKPEMIIIOIOTHCS IIENIeNHA W MiJ'a3u4Ha JTyTH.
OchoBUli CKelleT TPEACTABJICHU MO3KOBOI YAaCTHHOI uepena W XpeOTowm,
YTBOPEHHM XpSAMIOBUMHU XpeOusmu. Xopja B 3HA4HIM Mipl ckopoueHa. Bona
30epira€ThCsl y BUTJISAI TOHKOTO TsKa Tijia, [0 MPOHU3YE XpeOIleBi 3'€qHAHHSA, 1
PO3IIMPIOETHCS B MICIAX JIBOX CYCITHIX XpeOiiB. XpedeT Miapo3aiIS€Tbcsl Ha JBa
BIILIIM: TyyOoBui 1 xBocToBHi. KokHuUi Xpebdenb CKiIaiaeThes 3 Tia Xpeols, 1o
Mae nwiiHapuuny gopmy. Ilepenns ¥ 3aaHs moBepxHi Tiia xpeOis BBIrHyTi. Taki
XpeOlll HAa3UBaIOThCS JBOBBITHYTUMH, a00 amdinensnumu. [IpocTip, yTBOpeHMit
YBICHYTUMH MOBEPXHSAMHU TIJ CYCIIHIX XpeOI[iB, 3alIOBHEHE XOpJOI0. Y LEHTPl TiI
XpeOLIB € BY3bKMH HACKpI3HMI MO3/J0BXKHIM KaHall, TAaKOX 3allOBHEHUU XOPHOIO.
Koxnuit TynmyOoBuil xpebelb cKiIalaeTbes 3 Tiia XpeOls, BEpXHbOI i HUKHBOT JYT.
Bix BepxHbOOIYHOI MOBEPXHI Tina XpeOls BIAXOASATh MapHI BUPOCTH, IO Bropi
3aMHKAIOThCS OJUH 3 OJHUM 1 YTBOPIOIOYI BEpXHI AYI'M CYCiAHIX XpeOuiB. Mix
BEPXHIMHU JIyTaMU € XpSAILIOBI BCTaBHI IUIACTUHKU. Y CHMHHOMO3KOBOMY KaHai,
YTBOPEHOMY BEpPXHIMU JyraMH ¥ BCTaBHUMH IIJJAaCTUHKAMH, PO3TANIOBYETHCS
CHMHHMI M030K. HrxH1 nyru xpeOuiB TynyOOBOTrO BIAJIIITY KOPOTKI 1 YTBOPIOIOThH
HEBEJIMKI TOTIEPEYH1 BIAPOCTKHU, IO SKUX MPUUWICHOBYIOTCS AYXKE€ MaJICHbK1 XPAIIOBi



pedpa. HwxHi ayru xpeOiiB XBOCTOBOTO BIJJIUTY 3aMHUKAIOThCS W YTBOPIOIOTH
reMajbHUI KaHaj, y SIKOMY pO3TalllOBYIOThCS XBOCTOBI apTepis i BEHH.

Uepen akyiau CKIAAAEThCA 13 IBOX BIAUTIB: 0CbOBOro (MO3KOBOI0) ueperna,
a00 MO3KOBOI KOpOOKH, ¥ BicHepaJibHOIO0 — CKeJleTa pOTOBOro M 3510pOBOIO
anapatiB. BiH sBisie co0010 HUIbHY XPSIIOBY Karcyly, 10 NPUKPUBAE TOJIOBHUN
MO30K 3 ycix O0okiB. Ha mepeanpomy KiHIll yepera nepedyBae BUPICT — pocTpyM. I3
OOKIB TOIEepeay ueperna B OCHOBI POCTpyMa, 3JIMBIIHMCH 13 MO3KOBOIO KOPOOKOIO,
JeXaTh HIOXOBl KalCyld, Ha HIKHIM CTOpOHI SKHUX TepeOyBaroTh HI3API.
BicuepanbHuii CKeJeT MpeicTaBICHU Cepier0 PyXIMBUX PO3WICHOBAHUX XPSIIOBUX
BiCIIepabHUX AYT, IO pO3TAIIOBaH1 OfHA 3a iHmIo. [lepma i apyra i3 nux ayr, 0
PO3TAIIOBYIOThCS TOMEPE]] IIeNeN, CUJIFHO CKOPOYEH1, BUAO3MIHEHI i YTBOPIOIOTH
HEBEJIHKI MaTU4KONnoAiOHI TyOH1 Xpsuli. Tpers Ayra CKIAAaeThes 13 IBOX BEIMKUX
MapHUX XpSIIiB — MigHEOIHHOKBaapaTHOrO W MekkeniBoro. KoxkHa mapa XpsiniB
cnepeny  MINHO  3'€IHYETbCS OJAMH 3 OAHMM 1 Hece psaau  3yOiB.
[limneG1HHOKBaIpaTHUN XSl BUKOHYE (DYHKIIIO BEpXHBOI MIENENH, a PYXJIHUBO
34JICHOBaHUN 3 HUM MeKKeJiB Xpsll BUKOHYE (DYHKIIII0O HIKHBOI mienenu. Ha
3aIHbOMY KIHI[ T1JHEOIHHOKBAIPATHI XPAIIll PYXJIUBO 3UJICHOBYIOTHCS 13 3aHIMU
KIHIIMA MEKKeBUX XPSMIiB. 3a MIEICMHOI Yol PO3TAlllOBY€EThCA YETBEpTa Ayra
— min's3uyHa. BoHa ckiamaerbest 13 JBOX MapHHUX 1 OJIHOTO HEMapHOro XPSIIiB.
BepxHi mapHi Xpsiii Ha3UBaIOTHCS T1OMaHIUOYIIPHUMU 1 BUKOHYIOTh POJIb ITi/IBICKa
st menen. CBO€0 BEPXHBOK YAaCTHMHOKO T1OMaHIMOYJSIpHI XPAILIl  PYXOMO
MPUKPIIUTIOIOTHCS 10 CIYXOBOMY BIJIUTY OChOBOTO uepemna. J[0 HUKHBOTO KIHII
rioMaHauOYIISIPIB KPIMUTHCA MIEJeNHa Ayra W HUKHINA apHui Xpai — rioig. HrokHii
HEMapHUM OiJ'SA3UYHUANA XSl Ma€ Ha3By Komysa. TakuM 4YMHOM, B aKyJIOBUX PHO
HIEJICTTHA 1yTa 3'€IHYETHCS 3 MO3KOBUM YEPENIOM YEpe3 BEPXHIN €IeMEHT Mia'sI3uYHO1
IyTd — rioManauOynspHuit xpsul. Takuil Tvn 3'€IHaHHS MIEIENHOT AYyTU 3 OChOBUM
YepenoM HA3WMBAEThCSA TCIOCTWJIIYHMI, a TUN Yepena — TCiOCTWIYHHUM. 3a
M1 I3UYHOI0 TyTOI0 PO3TAIIOBYIOTHCS M'SITh Map 3I0POBUX AYT.

InevoBuii MosiC aKyu y BUTIIA XPSIIOBOT AYTH (HAMIBKUIBII) JIEKUThH BUTHHO
B TOBII TyJIyO0BOi Myckynarypu. OHa 4acTHHA MOACY HA3UBAETHCS KOPAKOIIHUM
BijyTiJioM, a 1HIIIAa YacTHWHA, sIKa PO3TalllOBaHa BHUINE, — JOMATKOBUM BijaiioM. B
OCHOBI TPYJHOTO IUIABIl — pO3TAlllOBAaHO TPU MNAIUYKOBHIHI Oa3ayibHI XPSIIi
(6azamii). bazanii, y cBOr 4epry, HeCyThb OUTbII JpiOHI, MATUYKOMOMIOHI XPSAUTUKH,
abo pamianmii, po3TallioBaHl y JBa-TpU psAaU. [HIIA YacTWHA JOMATi TUIaBLS
MIATPUMYETHCS  €NaCTOIMMHOBUMH  HHUTKaAMHU.  XBOCTOBHUW  IUIaBElb  aKyl
rerepouepKaJbHUIl.

TpaBua cucrema. PoT axkynu TmpencTaBiICHUA pPYXIUBUMHU XPAUOBUMU
wenenamu, Ha SAKUX posmiyaiomvcs 3you. PoToBa IIiMHA BeAe B POTOBY
MOPOXKHUHY, SKa TIEPEXOAWTh y BENUKY 2romkKy. CTpaBoOXiJ TIEepeXoauTh B
o0'emuctuii U-mogiOHUIA WIyHOK, STKUI CKIIAJIA€THCS 13 TBOX YACTHH: KaplaiabHOT 1
nimopuyHoi. [lobnmu3y mimyHka Ha Opwki MiABIIEHa cene3inka. Bixg mnuryHka
BIIXOMUTh IU(EpeHIIHOBAaHUN Ha BIIIUIM KUIICYHWK. [lepemgHiii Bigminm TOHKOI
KUK HA3WBAIOTh JIBAaHAAISMTUIANOI KUIIKOI. TOHKA KHIKA TEPEXOAHTh Y
IIUPOKY TOBCTY KHIIKY, 3a SKOI 1/1€ mpsiMa, abo 3aaHs, kumika. [IpsMa kwuika
BIIKDUBAEThCS B KI0aKy. Bim cepenmHboi 4YacTUHU TPSIMOi KHIIKH BiJIXOJIUTH



MOPO’KHIN MajbIeNOAIOHNI BUPICT — peKTajdbHa 3aj03a (OpraH COJIbOBOIO OOMIHY).
Yepes CTIHKY TOBCTOI KMIIKK MPOCBIYYE OCOOIMBA CKJIAAKA CIU30BOi OOOJOHKH, IO
POOUTH Y OPOKHUHI KUIITKK psif 00epTiB. Lle cnipanvnuil knanan, wo CrioBiIbHIOE
IIPOXOJIKEHHS 1K1, 110 i 301IbIIy€e BHYTPIIIHIO BCMOKTYBAJIbHY MOBEPXHIO KUIIKH. 3
TpPaBHUX 3aJ103 aKyJIM HAMOUIBIIOO € JIBOJIONATEBA MEUIHKA.

OpranaMm JAuUXaHHA B XPSIIOBUX pUO CIYTYIOTh 3120pa. 310poBuil amapat
CKJIaJIa€ThCsl 13 TPHOX €JEMEHTIB: 340poBOI JIyrW, MDK3SOpPOBOi TEPETUHKU W
3si0poBuX mentocToK. KpoBoHOcHa cuctema. JIBOokaMepHe ceple po3TallloOBYETHCS B
HABKOJIOCEPIIEBIl TOPOXXKHUHI, BIIAUICHOI BiJ MOPOXHUHHU TijIa BEPTHUKAIHHOIO
MIEPETOPOJIKO0 — MIepUKap IieM. TOBCTOCTIHHUH NMUTYHOYOK BEPIIHMHOO CTIPSIMOBAHUIMA
ynepen. I[lepencepas 3HaXOMUTHCS HaJ HUTYHOUYKOM 1 YAacTKOBO OXOIUTIOE HOTO 3
OokiB. Jlo BepmIMHU HUIYHOUYKa MPWISATae HEBEIMKHI aprepiajbHuii konyc. llle
OJIMH BIJJILI Ceplisi — BeHO3HMIl cuHyc. Bin aprepiaibHOTO KOHYyca BIEpe/ BIIXOAUTD
yepeBHAa aopTa. Bix yepeBHOI a0pTH A0 350€p HANPABISIETHCS M'SATh Map MPUHOCHUX
3s10pOBUX apTepiii 3 BEHO3HOI0 KpOB'I0. 30araueHa KHUCHEM KpOB 30UPAEThCS Y
BUHOCHI 340poBi aptepii. BuHOCHI 340poBi aptepii JiBOi ¥ MpaBOi CTOPOHU
3JIMBAIOTHCS Ta YTBOPIOIOTH JIBA KOPEH1 a0PTH, K1 OJMkK4Ye A0 TyayOa 37MBalOTHCS B
cnuHHy aopTy. CIMHHA a0pTa PO3TAIIOBYETHCS M1 XpeOTOM 1 MEPEXOAUTH B KIHIII
TiJla Y XBOCTOBY apTepito. BeHO3HAa KPOB 3 royioBU 30MpaeThCs B MapHI MEpeaHi
KapJIuHaJIbHI BEHH, a 3 Tyiayba ¥ XxBocta — y 3amHi BeHu. [lepeani ¥ 3aaHi
KapJIuHaJIbHI BEHU KOXXHOI CTOPOHHM 3JIMBAIOTHCS B KIOBBEPOBI MPOTOKH, IIO
BIIaJIAIOTh y BEHO3HY Ma3yXy, a 3 Hel KPOB MOMNaaae B mepeacepas. XBOCTOBA BEHA,
10 HECe KPOB BiJl 3JHROI YACTUHHU TiJIa, BXOAUTH y YEPEBHY MMOPOKHUHY U YTBOPIOE
3BOPOTHI BEHU HUPOK, 110 BIIAIAIOTh Y 3a/IHI KapAUHAIbHI BeHU. BeHw, siki 30MparoTh
KpOB BIJl OpPTraHiB TPAaBHOTO TPAKTy 1 CEJE3iHKH, YTBOPIOIOTH 3BOPOTHIO BEHY
neuinkd. [ToTiM KpoB 13 IIbOTO Opra"y 30Upa€eThCs B KOPOTKI MapHi IEYiHKOBI BEHH, a
3 HUX — Y BEHO3HY a3yXy.

B akyn dyHKIioHyIOTh TYJIy00Bi 260 Me30HedpuuHi HUPKU. Y cCaMOK HMapHi
SIECYHUKU. Y camIliB MapHi CiM'AHMKM SBIISIOTH COOOI0 MYyXKi TOJOBXEHI Tija.
TosioBHMI MO30K XpSIIOBUX PUO y MOPIBHSIHHI 3 TOJOBHUM MO3KOM KPYTJIOPOTHX
OUTBbII PO3BUHEHUMN, IO BHUPAKAETHCSA, B TMEPIIy HYEepry, y BEIUKUX pPO3Mipax
MepeHHOr0 MO3KY i MO304Kka. HI0XOB1 4aCTKM MepeHbOTO MO3KY BiIJIHOCHO BEJHKI.
[ToBepxHsT MO30YKa YTBOPIOE CHCTEMY 3BUBHH. B akynu, sik 1 B 1HIIUX XpeOETHUX,
TOJIOBHUM MO3OK CKJIQJA€ThCS 3 I'ITH BIAALIIB.

XIJI JABOPATOPHOI POBOTHU

1. 3o6niwns 6yoosa axkyau:

a) 3BEpHITh yBary Ha BEpeTeHONOA1I0HY (popMy TiJIa aKyJu 13 3aTOCTPEHUM PUIIOM

poctpymom. IIpoBiBmm mnamplieM MO TUTy TBAapUHU BiJ XBOCTa 1O TOJIOBH,
MEePEKOHANTECH B HASIBHOCTI IJIAKOITHOT JIYCKH.

0) PosrnsHpbre OyAOBY HEMapHUX IUIABIIB: CIMHHUX, MiJ XBOCTOBOTO Ta
XBOCTOBOT'0. Y XBOCTOBOMY ILJIaBLIl MPOCTEKTE 32 HAPSIMOM OChOBOTO CKeJleTa, L0
MPOHUKAE Yy BEPXHIO JIOMATh IJIaBIIS.



B) Po3rnsHpTe po3MileHHS MapHHUX IUJIABLIB IO BIAHOIICHHIO A0 OCi Tina. Y
CaMIIiB 3BEPHITh yBary Ha 0COOJMBOCTI OyJ0BU YEPEBHUX IJIABIIIB.

r) Po3risiiaroun rosioBy akyiau 3 HIOKHBOTO OOKY, 3BEpPHITH yBary Ha pO3MIIICHHS
Ta (¢GopMy pOTOBOI NIIJIMHU, HASBHICTH Ha IIelienax OaraTboX psaiB 3yOiB,
PO3TallyBaHHS Ta XapaKTep CHOJYYEHHS HOCOBUX OTBOPIB 3 POTOBOIO MOPOKHUHOIO,
HasIBHICTh POCTpyMa TOMIO. 300Ky T'OJIOBU 3HAWIITh 04Yl, Opu3Kaiiblie 1 5 310poBUX
II[1JTAH.

1) 3HaAITh OIYHY JIiHIIO, IO MOYMHAETHCS HA TOJIOBI 1 TATHETHCS B3IIOBXK Tija,
3HHM3Y OCHOBH XBOCTa - OTBIp KJIOAKH 1 pO3TaIlIOBaHi 3a HUM JIBI MaJE€HbKI YepeBHI
nopH.

2. Ckenem axkynu:

a) Posrmsgaroun 3MOHTOBAaHUHN CKENET aKyJd, IEPEeKOHANTECh Y XPAIIOBiN Oy/10B1
BCIX MOro 4YacTWH: OCbOBOTO CKeJeTa, ueperna Ta CKeJeTa MapHUX 1 HemapHUX
ILIABIIIB.

06) Posrnsubre OymoBy amdinenbHuUX XpeOliB TyJIyOOBOTO Ta XBOCTOBOTO
BIJIJIIJTIB, 3BEPHYBIIM yBary Ha ocoOJMBY OyJOBY XBOCTOBUX XpeOIliB, IO, Ha
BIJIMIHY BiJl TyJTyOOBHX, MalOTh réMajibH1 AYTH.

B) Y HeBpaJbHOMY Yepeni 3HAWAITh CIIyXOBHM, OYHUN Ta HIOXOBHUM BIIAUIH, a
TaKOX POCTpaJibHI Xpsiill. Bif3HauTe HOBI pucu B OyJ0B1 yeperna, MOPiBHSABIIU HOTO
3 YepernoM MIHOTH (CyILJIbHA MO3KOBa KOpOOKa 3 OTBOPOM Y BEPXHIi YaCTHHI).

r) Y BicuiepalIbHOMY 4deperni po30epiThesi B PO3MIIIECHH] 3510pOBUX, M A3UYHOI 1
IeJenoBOi Iyr Ta TyOHMX XpamiiB. JleTadbHO pO3MISTHBTE CKJIAJ0BI YaCTHUHHU
M1J1'SI3UYHO1 Ta MIEJIENOBO1 AYT.

n) PosrnsHbTe OymoBYy mosica MepeaHIX KIHIIBOK 1 BU3HAUTE MOro CKJIaJ0B1
yacTUHU. Y OyJO0Bl BUIBHOTO IUIaBUS HAWAITh €JE€MEHTH BHYTPIMIHBOIO Ta
30BHIIIHBOIO CKEJIETA.

e) [Ipu posrmsini OymoBU mosca 3aJHIX KIHIIIBOK 3BEPHITh yBary Ha HEMapHICThH
Horo Ta xapakTep pO3MIIICHHS I10 BIIHOIIEHHIO 10 oci Tiia. [lopiBHAHTE eneMeHTH
BHYTPIIIHHOT'O CKEJIETa YEPEBHOTO TUIABIIS 3 OYI0OBOIO TPYAHOTO TJIABIIS.

3. Buympiwns 6yoosa axynu.

a) IloknmamiTe akyndy Ha CHUHY 1 3p00iTh MOMEpPENy OCHOBH YEPEBHHUX ILUIABIIB
MaJICHBKHU MOMEepPEeYHHl po3pi3 CTiHKU Tija. [ligifiMaroun TpoXu JOTOpH CTIHKY Tiia,
o0 HE TOIIKOJUTH BHYTPIIIHI OpraHW, 3po0iTh MO3JOBXHIM PO3pi3 yepeBa 0
IPYAHUX TUTaBLIB, BIJ SKUX Jaii 3p00iTh PO3THH y NpaBuid 1 jiBuil Oik. Takuil xe
pO3pi3 3po0iTh B 3aHIN YaCTHHI Tija i BIMITHITH CTIHKY TiJIa HA30BHI, 3aKPIMHUBIIH 1X
6yJ1aBKaMH 70 JHA BAaHHOYKW. 3HAWIITh CEepeauHy IUICUOBOTO MOsca 1 Mo JiHii
3'€THaHHS HOTO IBOX TOJIOBMH 3pO0iTh Jali pO3THH Y HANPSAMKY cepeauHu porta. Tyt
0Cco0JIMBO 00€peKHO Tpeda poOUTH PO3THH, OO HE TOIIKOIUTH CEPIls, SKE JICKUTh
IiJ] TJICYOBUM ITOSICOM 1 TPOXH BIIEpE]] BiJl HbOTO. BiBEpHITh Y OOKM CTIHKH TiNa i
3p1KTE 3 OAHOrO OOKY TaK, 11100 OyJ10 BUIHO BCi 3510pOBI IILTUHHU.

0) Po3rnsiHbTe HMYKYE POTOBOTO OTBOPY PO3TAIIyBaHHsI 350pOBOTO armapara, Cepiis
Ta yepeBHOI aoptu. llle HK4Ye pO3MINIye€ThCS TpaBHA CUCTEMA, BUBYAIOYH SIKY,
3BEpHITh yBary Ha pO3TAlllyBaHHS TEYIHKH, IUIYHKY, TOHKOI Ta TOBCTOi KHIIIOK,
MIIIUTYHKOBOI 3aJI031 Ta CEJIE31HKH, MPSMOi KHIIKH 1 PEeKTAIBHOI 3aJI03U.



Tenep BinBepHITH yOIK OpraHd TPaBHOI CHCTEMHU 1 Ha CIIMHHOMY OOIll 4Y€peBHOI
NOPOKHUHU HAMIITh OPTaHU CEYOCTATEBOI CUCTEMH.

4. BuBueHHSI OKPEMUX CHCTEM OPTaHiB:

a) [lounHaiiTe BUBUEHHSI 3 OpraHiB JIUXaHHS Ta TpPaBJICHHsS. BiIKpuBIIM aKyJi
poTa, MOJUBITHCS, IO POTOBA MOPOKHMHA OE3MOCEPEIHbO MEPEXOJIUTh Yy TIOTKY.
[I{o6 mepekoHaTUCs Y IIbOMY, BCTABTE B 30BHIIIHIO 350pOBY IIUIMHY HIKKY TIHIIETA
Ta BBEIITh HWOro B TJOTKY. PO3piXTE TJIOTKY 1 BHUPDKTE OJHY MIXK3SI0pOBY
neperopoky. Po3muBiTbCs po3MillieHHS 3S0pOBUX MENIOCTKIB. 3HAWAITH MiB3S0pY
nia's3uyHoi Ayru. BeraBTe mpemapyBalibHy TOJIKY B OpH3Kalblie 1 MEpEeKOHANTECH,
110 ii KiHeIb BU/IE B TJIOTKY. Po3pikTe OpU3KaIbIie 1 3HAKHIITH TICEBI0350DY.

0) Jocnimkyioun TpaBHY CHUCTEMY, BCTaBT€ B POTOBY IMOPOXHHUHY MPYTOK 1,
00epeKHO MPOILITOBXYIOUH HOTO0, BBEIITh Y CTPABOXIJ 1 Jali y HUTyHOK. Po3risiHbTe
OyIOBYy NUTYHKY 1 TOHKOI KHUIIKH. JIJisT BUBUYEHHS OYJOBU TOBCTOI KHIIIKH PO3PIKTE Tl
B3/IOBXK 1, PO3TOPHYBINM,, 3HAWIITh CHIpaIbHUN KiamadH. Micie 3aKiHYeHHs
CHIPaJILHOTO KJIAallaHa € MICIIEM MEepeX0oy TOBCTOI KUIIKU B IpsMy KULIKY. [Ipo 1e x
CBIIUUTHh TaKOX 1 MOMITHE 3MEHIIEHHS JiaMeTpa TOBCTOI KHUIIKH. 3HAWIITh MICIC
BXOJly MpsMOI KUIIKM B KJI0aKy. Po3risiHpTe OyAOBY NEUIHKM Ta MiJIUTYHKOBOI
3aJI03H.

B) Ha ¢ikcoBaniii akyni MOXHA O3HAHOMHUTHUCS 3 OKPEMHMH YacTHHAMU
KPOBOHOCHOI CUCTEMH. Bike Koiu BU po3pi3ayid aKysqy B 00JacTl IJICHOBOTO Mosica 1
3HSUIM YEPEBHY CTIHKY TiJla, TO BU Oaumiv MEpUKapiaibHy MOPOKHHUHY, IO Mae
BUIJIS, TPUKYTHHKA, BEPXIBKOIO CIIPSIMOBAHOTO JI0 TOJOBHU. Po3pixkTe mepukapmiil 1
3HANAITh BIJAUIM CepLs Ta YEPEBHY aOpPTy 3 INPUHOCHUMH 3550pOBUMHU CyAMHAMU.
[Io6 kparmie po3IUBUTUCH TEpeACEpAs, Bi3bMITh Ceplie MIHIETOM 3a IUIYHOYOK 1
BIITATHITh MOrO0 TPOXH BOIK. 3HAWAITh COMHHY aopTy (MUK BHYTPIIIHIMH KpasMu
HUPOK TPOXHW OJmXkK4e, 10 XpeOTOBOrO CTOBIA) Ta 1i BIATAIYXEHHS IO IUIYHKY,
I IILTYHKOBOI 3aJ103H 1 CEJIe31HKH.

BeHo3HI cynuHU 3aBISKH CBOEMY KOJIbOPY Kpallle BHAHO Ha mpemnapartax. Ha
PO3TOPHYTHUX CTIHKAaxX Tijia 3HAWAITh O14YHY BeHy. BiBepHITh yOiK MEUiHKY 1 B OprKi
3HAWIITh PO3Taly’KEHHS BOPITHOI MEYIHKOBOI BEHU. BIATATHITE mepemHid Kpaii
MEYIHKH TPOXHU Ha3aj 1 BU MOOAYUTE TIEUIHKOBY BEHY.

r) Ha roroBux mpemaparax nmomnepeyHux 3pi3iB aKyjau 3HAWITh: Ha 3pi3i B IJISHII
XBOCTa - XBOCTOBY apTepil0 Ta BEHy, IO PO3MIIIYIOThCS B TeMaJlbHOMY KaHai
(aprepis Ommkye 70 CIMHHOTO OOKY); Ha 3pi3l B TyJyOOBIM AUISIHII COMHHY a0pTYy,
MapH1 HUPKOBI BOPITHI BEHU Ta 33H1 KapAUHAIbHI BEHU.

)1t po3riasigy ceuocTaTeBOi CUCTEMHU MOTPIOHO 00EPEKHO BIIBEPHYTH BOIK ab0
30BCIM BHUPI3AaTH MEYIHKY Ta TpaBHUU KaHall. SIKIIO 1€ cCaMKa, BUpI3alTe MEUYIHKY
0COOJIMBO YBa)KHO, 1100 HE MOIIKOAMTH BOPOHKY siiuenpoBoay. Temep 3HaMmITH
SIEUHUK Ta HETIAPHY BOPOHKY sIHIENPOBOAIB. BuBUaroum silienpoBija, 3Hal1iTh MaTKy
Ta BUX1J y KJ0aKy. Posrnsabpre 6y10By Me30HEe(ppUUHOT HUPKH, 1 MEPEIHIO YaCTUHY,
HIDKHIO - CEKPETOPHY Ta HANpsM CEYOTOYHUKIB.

S0 mocipKyBaHUN €K3EMIUISIp — CaMellb, BIATOPHITh YOIK CiM’SHUKH, 3HAUIITh
CIM'ATIPOBO/IM, TPHUAATOK CIM'SHHKA, CIM'SHI MyXUpPIl Ta 3aJulikd MIOJIJIEpOBOTO
KaHay.



e) Jlyis 3pydHOCTI 3aHSATTS 3aKIHUYHTE O3HAMOMIIEHHSM 3 OyJOBOIO TOJOBHOTO
MO3Ky. I 1pOro 3HIMITH WIKIPY 3 BEPXHbOI YACTUHU TOJIOBH, IIICIS YOTO
3CTpyTaiTe CKayiblelieM XPSIIOBUA Yepen y TOTHINYHINA 00J1acTi O MO3KY.

Tenep, oOepexHO MiAPI3al0YM HOXKMIIIMU KPHUIIKY Yeperia, BIAKpUHTE Horo, 1
Jaji, KOPUCTYIOUHCh PUCYHKOM, MPOCTEKTE PO3MIIICHHS OCHOBHUX B1JIJIIIB MO3KY

Bupanite MO30K 3 4epenHoi MOPOKHUHM 1 MEpPEeKOHAWTECs B TOMY, IO MO30K
aKyJIy, Ha BIAMIHY BiJ] MIHOTH, PO3MIIIICHUI HE B OJHIN IUIONIMHI, a Ma€ BUTUH. J1JIs
HOTO Tpeba mepepizaTH AOBraCTHi MO3OK 1, MiIHMal0Yu HOTO TOTOpH, MiAPi3aTH 1O
4yep3i HEpPBHM 3 TPABOTO Ta JIBOrO OOKIB;, OCTAaHHIMH IiJPIKTE HIOXOB1 JOJI.
JIoKIagiTh MO30K-B HOpMajibHOMY TOJIO)KeHHI B damky Iletpi 1 3'acyiite
po3TalryBaHHs MO304YKa. llepeBepHITh MO30K HHXHBOIO CTOPOHOIO JIOTOpH 1
3HAWJITh MEPEXPECcTsi OYHMX HEPBIB Ta rinmodis.

PO3I'VIAHYTHU PUCYHKHU TA BUBUUTHU BYJIOBY XPAIIOBUX PUb

3aBnanns 1. BuBuutu 30BHIIIHIO Oy/10BY akynu (puc. 38)..
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Puc. 38. CxemMa 30BHINIHBOI OyI0BH XPSIIOBOI PHOH:

1 — pot; 2 — oko; 3 — Hi3ApsA; 4 — 3s0pOBI UNIUIMHK; 5 — TUIaKOiAHA Jycka; 6 — OiuHa miHisA; 7 —
XBOCTOBUH TIaBellb; § — COMHHI MJIaBIi; 9 — rpyaHuit muasels; 10 — aHaapHUI M1aBeIb

3aBaanns 2. BUBUMTH Ta 3aMaiitoBaTH 3 JBOX CTOPIH 30BHIIIHIO OYyJOBY CKaTa.
3pobuTH HEOOX1/IHI MO3HAYKH Ta mianucu (puc. 39).

Puc. 39. CxeMa 30BHIIIHBOI OyI0BU XPSIIIOBOI PUOU:
1 - poTOBUH OTBIp; 2 — 3A6posi LIUIMHU, 3 - OpHU3KaJblE; 4 - TPYIHUN TUIaBELb; 5 - YepeBHUI
IJIaBEIlb; 6 - CIMHHUI IUIABELb; 7 - TETEPOLIEPKATIbHUI XBOCTOBUI TIaBEllb; 8 - pOCTpyM; 9 -0KO; 10
- OTBIp Hi3/pi; 11- NTEpUronoii; 12 - mIakoigHa JycKa.



3aBnanna 3. BuBuntu OynoBy MiIakoigHOI JIyCKM Ta ii mepexia B 3yOu akyiau
(puc. 40).
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Puc. 40. 3aransHa OymoBa Jqycku Ta 3y0iB aKysH
A — mxkipa xpebernux pu6: 1 — emigepmic; 2 — 0a3anpHa TUIacTHHKA, 3 — mmn. b — Oymosa
TUIAKO1THOT JTycKH: 1 — eMaib; 2 — AeHTHH; 3 — HEeHTpajbHA MyJblIapHa TOPOKHIHA 3 KAHAIBISIMH;
4 — enigepwmic; 5 — kopiym. B — 6ynoBa 3y0iB akynu: 1 — mienenu akynu; 2 — 3y0 aKyIU-JIFOI0iIKH;
3 — 3y0 TurpoBoi akynu. I — mepexia BiJ IUIaKOIAHOI JIyCKH 0 3YOiB IO Kpai0 pOTOBOI'O OTBOPY
akynu: 1 — ruiakoigHa Jiycka; 2 — 3aKja/laHHs HOBHUX 3y0iB; 3 — eManb; 4 — IeHTUH; 5 — 3you
3aBaanns 4. BuBuutu ckener akynu (puc. 41)..
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Puc. 41. Cxema ckeneTy aKyniu:
1 — xpeOui; 2 — BepxHi Ayru; 3 — HIWKHI 1yru; 4 — pebpa; 5 — yepenHa KopoOka; 6 — HIOXOBa
Karcyna; 7 — ciyxoBa Kamcyma, 8 — 3s0poBa nyra; 9 — mig'ssukoBa ayra; 10 — migHeOiHHO-
kBaapaTHUi Xpamr; 11 — mexkeniB xpsmr; 12 — panianii; 13 — ruiedoBwmii nosic; 14 — ta3oBUi MosAC;
15 — 6azamii



3aBaannsa 5. Busuutu OynoBy uepena (puc. 42).
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Puc. 42. Uepen akymnu 300Ky:

1 — poctpym; 2 — HIOXOBa Karicyna; 3 — OYHUIL; 4 — CIIYXOBUH BT, 5 — moTuianyHui Biaain (1-5
— MO3KOBHH depen); 6 — MiAHEOIHHO-KBAAPATHUN XpsAll; 7 — MEKKENiB Xpsml; 8§ — MiABICOK
(riomangioymsape); 9 — rioim; 10 — xomynu mig'ssukoBoi ayru; 11 — 3s6posi ayru (I-V); 12 —
3si0poBi mpomeHi; 13 — ryOHi xpsimi (6-13 — BicuepanbHuiA ckener); 14 — menenHuii cyrino0; 15 —
3B's13Ka; 16 —3y0u; 17 — XpsII0Bi IpUIATKA

3aBnanns 6. BuBuutu OyJ0By MOSCIB KIHIIBOK aKyJu (puc. 43)..

Puc. 43. TInedoBuii 1 Ta30BUil TOSICH Ta CKEJIETH KIHI[IBOK aKyJIH:
A — ckener TPyOHOrO MIaBLA akynu: | — JOMATKOBUU BiAALI, 2 — KOpakoimHuWi Bimmim, 3 —
34JIeHIBHUM BHpICT, 4 — 0a3anbH1 Xpsll, 5 — pamiaibHi xpsmi, 6 — enacrorpuxii. b, B — ckener
yepeBHoro 1iasis (b — camku; B — camus): 1 — mosc 3aiHIX KiHIIBOK, 2 — 0a3anbHi Xpsmi, 3 —
paaianbH1 Xpsull, 4 — KONyJISTUBHUMN OpraH caMils, 5 — MPOMEHI IUIaBIIIB (eJacTOTPHXIi)
3apnandss 7. BuBuuTH poO3MIlIEHHS BHYTPIIIHIX Opra”iB akynu. llianucartu
PHUCYHOK.

Puc. 44. Tonorpadist BHyTpIIIHIX OpraHiB aKyJIH
1 — rosoBHMIT MO30K; 2 — CIMHHUIN MO30K; 3 — XpebeT; 4 — ciM’SIHUK; 5 — HUpKa; 6 — KiIoaka; 7 —
cenesiHka; 8§ — chipalbHui kiamnaH; 9 — cepenus kumka; 10 — muryHok; 11 — sxoBuHMI Mixyp; 12 —
neuinka; 13 — cepue; 14 —340pa; 15 — rnotka; 16 — pot



3aBnanns 8. Ha cxeMi BUBUHTH KPOBOHOCHY CUCTEeMY akynH (puc. 45).
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Puc. 45. CxeMa KpOBOHOCHOI CUCTEMU aKYJIU:
1 — BeHO3Ha masyxa, 2 — nepeaceps, 3 — NUIYHOUOK, 4 — apTepiaJibHU KOHYC, 5 — YepeBHa aopTa;
6 — BUHOCHI 350pOBi apTepii, 7 — ciuHHa aopTa, 8 — nmepenHs KapauHalbHa BeHa, 9 — sipeMHa BeHa,
10 — xBocToBa BeHa, 11 — BopiTHa cucTeMa HUPOK, 12 — 3aaHs KapauHaibHa BeHa, 13 — OiuyHa BeHa,
14 — xioB’epoBa mpoTOKa, 15 — BopiTHAa BeHa MediHKH, 16 — BOpiTHa cuctema meviHku, 17 —
MEYIHKOBA BEHa

3aBnanns 9. BuBuutu 0y0By MO3KY aKkyiu (puc. 46).

Puc. 46. I'onoBHUI MO30K aKyJu

1 — HroXO0BI o, 2 — TepeaHiil MO30K, 3 —
CepeNHii MO30K; 4 — MO30YOK; 5 — JOBracTui
MO30K

Puc. 47. Cxema po3TanryBaHHs
oprasiB OI1YHOI JIIHIi:
JlopeH1MHIEBI aMITyJIH: 1 —
HaJ0YHOSIMKOBHH KaHa; 2 -

MiI0YHOSIMKOBUH KaHam; 3 — Opu3Kanblie

Puc. 48. Cxema nabipuHTY aKynu:

1 — wHamiBKOJIOBI KaHamu, 2 —
OBAJILHUM MIIIEUOK; 3 — KpYIJIMH Milleyok; 4
— 3aBUTOK (J1areHa)




3aBaanns 12. Busuutu OynoBy oka (puc.49).

nirMeHTHa 0O0OJIOHKAa

HI>KKAa
OYHOTO
Iy XHUPsi
CyaAUHHAa
3aj1o3a
30pOBHH
HEpPB
CITKIBKA

paliay>kHa
00O0JIOHKA

poriBka

CcKJIepa
Cy/AUHHAa
o0oJIOHKAa
XPsILLL

KpHUIIOTaAJIUuK

CKJIOBHUJIHC TIiJIO

3aBaanns 12. Busunrtu OynoBy craTeBoi cucreMu akynu (puc. 50.)

Puc. 50. CxemMa cedocTaTeBOi CUCTEMH aKYJIH:
A - camenp: 1 — HupKa, 2 — ce4yOIpOBiJ, 3 — CEUOCTATEBHI COCOUOK, 4 - JIIBUH CIM SHUK, 5 —
CiM’SIBHHOCHHH KaHalI, 6 — ciM’SIMpoBia, 7 — ciM’sSTHUI Mixypenb, 8 — cTpaBoxina, 9 — meuinka, 10
— KOIYJIATUBHUI BIAPOCTOK uepeBHOro miasis, 11 — mopoxkHuHa kinoaku. b — camka: 1 — HupKa,
2 — ceYoIpoBiJI, 3 — CEYOBHI COCOYOK, 4 — JIBUN SEYHUK, 5 — SMIETPOBiI, 6 — 3araibHa Jiika
ARLEnpOBOIIB, 7 — MIKapalynoBa 3aj103a, 8 — MaTka, 9 — oTBip sifuenposony, 10 — crpaBoxin, 11
— TeviHka, 12 — mopoKHIHA KII0AKU
3asaanns 13. Bupuutu OynoBy seup akynu ( puc. S1).

Puc. 51. fiius (A) 1 emopion (b) akynu:
A — 1 - siitie B poroBiii Karcymi, 2 - porosi Bupoct; b — 3apogok akymu 3 5)KOBTKOBOIO
«ITAIEHTOIO»: 1 — aMHIOH, 2 — alaHToiC, 3 — JKOBTKOBHH MIIIIOK.



KoHnTposbHi 3antuTaHHs

. 3arasibHa XapaKTEpUCTHUKA XPALIOBUX PHO.

. [ToxpuBH Tij1a XpsIIOBUX pHUO.

. Tunu nycku XpsioBux puo.

. Tunu mapHUX IJIABIIIB XPAIIOBUX PHO.

. Tumnum XBOCTOBHX IUTABI(IB XPSIIOBUX PHO.

. Bumo3minu sycku XpsioBux puo.

. CkeneT XpsamoBux puo.

. TpaBHa cucTteMa XpsmioBUX puo.

. JluxanpHa cucTemMa XpsIoBUX puo.

. BunineHa cucrema xpsimoBux puo.

. KpoBoHoCHa cucTema XpsmoBux puo.

. HepBoBa cucrema xpsioBux puo.

. CrareBa cuctema XpsIoBux pHo.

10. PO3MHOXEHHS Ta PO3BUTOK XPSILIOBUX PHO.

13. 3HaueHHs XPSIIOBUX pUO y MPUPOJII TA KUTTI JIFOJUHH.

14. Knacudikarisi XpaioBux puo.

15. TlopiBHsIbHA XapaKTEPUCTHKA AUXAIbHOI CUCTEMH MIHOT 1 XPSIIOBUX pUO.
16. TlopiBHSIbHA XapaKTEPUCTHKA HEPBOBOI CUCTEMHU MIHOT 1 XPSIILIOBUX PHO.
17. TlopiBHsJIbHAa XapaKTEpUCTHUKA BUAUIBHOI CUCTEMH JIAHLIETHUKA 1 XPSIIOBUX
puo.

18. Opranu 4yTTs y XpsALIIOBUX pUO.

19. Cnoci0 XUTTS XpAIIOBUX PHUO.

20. bygoBa Ta QpyHKI1i O14HOI JiHII.

21. IlopiBHSIBHA XapAKTEPUCTUKA CKEJIETY MIHOT Ta XPSIIOBUX pHO.

22. Amnynu JlopeHiiiHi y XpAIoBux puo.

23. BunukHeHHs Ta O0y/10Ba 3y0iB y XpSIIOBUX PHUO.

24. TlopiBHsIbHA XapaKTEpUCTUKA OYJIOBU JTYCKU XPAIIOBUX pUO Ta 3y0iB CCaBIIIB.
25.KvBOpOIiHHS Ta Il )KUBOPOIIHHS Y XPALIOBUX PHUO.

26. [lommpenHs XpsmoBUx pud Mo BoIONMAaX 3€MHOT KYJIi.

27. Ocob1MBOCTI CMIOCOOY JKUTTS aKyJl 1 CKaTiB.

28. IIpicHOBOIHI Ta MOPCHKI XPSAIIOBI PHOU.

29. BeneTH1 Ta KapauKu cepel XpsIIoBUX pHO.

30. OcoOaMBOCTI )KMBJICHHS XPSAUIOBUX PHUO.

31. B3aeMOBIAHOCHUHU JIOJUHU Ta XPAUIOBUX PHUO.

32. 3HaueHHA XPSIIOBUX pUO y MPUPO/IL TA KUTTI JIFOAUHHU.

33. CBiTOBMII MpoMUCEN XPSAIIOBUX PHO.

O 0 JIANNJJ3N N K WD —



JlabopatopHna pobora 6,7
KJIAC KICTKOBI PUBH. 30BHIIIHA BYJIOBA, CKEJIET TA
MYCKYJIATYPA

Kiac KictkoBux pu6 Bkimrouae 6utbin 20 Tuc. cydacHux BUIiB. He3Bakarouu
Ha BEJIMKY 30BHIIIHIO ¥ CHCTEMAaTHYHY PI3HOMAHITHICTh, YCIM KICTKOBUM pHOaM
BJIACTHUBI XapaKTEPHI PUCH, IO BIAPI3HAIOTH 1X BiJ pHO XPAIIOBUX.
1110 CTaHOBJIATH OB 90% HUHI )KUBYUUX BUIIB puo.
1. CxeneT KicTKOBUX PHO TI€I0 YU 1HIIOK MIPOIO KICTKOBHM MOKPUBHOTO 200
XOHJIPOHAIBHOTO TOXO[KEHHSI.
2. Ti10 BKpUTE KOCMOIAHOI0, TAHOIIHOIO0 a00 KICTKOBOIO JTYCKOIO.
3. YV mnepeBaxkHOi OUIBIIOCTI BUIIB CKOPOYEHI MIDK3SOpOBI MEPETUHKU 1
3s0pOBI METIOCTKU 3HAXOATHCS O€3MOCepeIHbO Ha 35I0POBHX AyTax.
4. 340poBuil anmapat TPUKPUTHI 350pOBOIO KPUILIKOIO.
5. YTBOPIOIOTBbCS BTOPUHHI IENENU 3 BEPXHBOIICICTHUX 1 MIKIIEIEITHUX
MOKPUBHUX KICTOK.
6. M030K 3 ycix OOKiB 3aXMIIEHUNA YepPEroM, IKHIl CKIAAEThCS 3 TOKPUBHUX
HIKIPHUX KICTOK.
7. € nnaBaqbHUNA MIXYp — BaXJIMBUH T1IPOCTATUYHUNA OpTaH.
8. 3ammigHeHHs B OUIBIIOCTI KICTKOBUX pUO 30BHIIIHE, iKpa JIpiOHA.
Kiac KictkoBux pub 06’eanani B 451 poauny, 51 psia.
Knac Kictkosi pu6u — Osteichthyes
[MTigknac Jlomarenepi pudu — Sarcopterygii
Hanpsin Kucrenepi pubu — Crossopterygomorpha
Hanpsin JIBoaumai pudu — Dipneustomorpha
[Migxmac [Tpomenenepi pubu — Actinopterygii
Hanpsin Nanoinui — Ganoidomorpha

XapakTepuCTHKA KiCTKOBUX PUl

Tino kicTkoBUX pUO, SK 1 XPANIOBUX, JAUIUTHCS HA TOJOBY, TylIyO 1 XBICT.
[ToxisioM MiX TOJIOBOIO i TynyOOM CIIyKUTh 350poBa IIUIMHA, & MDK TYJIyOOM 1
XBOCTOM — aHaJbHUM OTBip. POT y KiCTKOBUX pUO po3TalioBaHUi HA MEPEAHHOMY
KIHI[I TOJIOBM, TOMY TaKuMX pPHUO HA3MBAaIOTh KIHLIEBOPOTHMH Ha BIJIMIHY Bij
nonepeyHopoTux akyynoBux puO. IIkipa kicTkoBMX puO TOHKA 1 MPOHHM3aHA
BEJIMKOI0 KUIBKICTIO 3a7i03. T1I0 BKpUTE KICTKOBOKO JIYCKOI. Maiike y Bcix
KICTKOBUX puUO JIyCcKa TpeAcTaBieHa JBoMa (OopMaMH: HNUKJIOIAHOK Ta
KTeHOIIHOM. [lapHi KIHIIBKY - MJIABILi, POT 13 XanajJbHUMH IIeJIeNaMHu, Ha SIKUX
MOXXYTb MICTUTHUCS 3yOu. 3sI0pOBi Qyru 3 IPUKPIIUICHUMHU O HUX 3510pOBUMU
METIOCTKAMHM 3aXOBaHI MiJ CHUIbHY KPHUIIKY, Yepe3 IO 30BHIIMIHIX 350pOBHUX
IIUTMH € JIMIIE MO OJIHIN 3 KokHOTO O0Ky. Hi3zapi mapHi. Y BHyTpimHbOMY BYCi €
TPU NiBKOJOBI KaHaau. [iapocTaTuHMii opraH - IUIABAJbHUI MiXyp -
YTBOPIOETHCS SIK CIMHHE BIATaNy>KEHHS CTpaBoxony (y HABOJUIIHUX pubd, sK
YEpEeBHE BIJITATYKEHHS, YTBOPIOETHCS <JICTEHS»). Y CKENETl € KICTKOBA TKAaHWHA;
JyCKa TaKOX KICTKOBA.



OcboBMii CKeJleT KICTKOBHX pPHO YTBOPIOEThCS KICTKOBUMH XpeOrsmMu 1
MOJUISIEThCSA JIMIE Ha 2 BUIIUIM: TYJIy0oBHii i XBOCTOBMIA. Y 4epemi Koporia
PO3PI3HAIOTH JIBA BIIUIA: OCHOBHI a00 HEBPaJILHMIA, 1110 CTBOPIOE YEPEITHY KOPOOKY, 1
Bicuepaabumii. KicTkM HeBpajgbHOrO BUIIUTy dYepena BUIMOBIAHO 3rPYIOBaHI B
TOTWJIMYHIN, CITyXOBIM, OUHIM Ta HIOXOBIM 0OacTsX. BicuiepanbHuii CKelmeT KOCTHCTHX
puO y MOPIBHSHHI 3 BICHEPATIHHUM CKEJIETOM aKyJIM 3HAYHO YCKIIATHIOETHCS 32 PaXyHOK
30UTBIIIEHHS] OKPEMHX OKOCTEHIHb Xpsillia Ta HAsBHOCTI BEJIMKOI KUTBKOCTI TTOKPHUBHHX
kicTok. HOBOyTBOpEHHSIMHE Y BiCIIEpaIbHOMY Yeperi KOCTUCTHX PHO € BTOPHHHI IIETICTIH
Ta 350poBa KpHIKa. Y KOPOIOBUX PUO MPUCYTHIM OCOOJIMBHUI TJIOTKOBHM amapar,
KU BUKOPHUCTOBYETHCSA ISl TepeTupaHHs pociuHHoi iki. IlinedoBmii mosic
CKIIAJAEThCS 3 TIEPBUHHOTO MMOsCAa TPYIHUX IUIABINB, YTBOPEHOTO JIOMATKOKO Ta
KOpakoinoM (ApiOHi KiCTKH, BIAITPArOTh POJb BTpaueHuX 0asaiiii), Ta BTOPUHHOTO
MOsICYy OIJTBIIT MAacCWUBHOTO, MPUEAHAHOTO JO MO3KOBOTO uepemna. Ta3oBui mosic
MPEICTABICHUN JIUIIIE HEMapHOIO0 KICTKOBOIO IacTuHKoro. IlimaBui MoxyTs OyTH
OicepianbHuMm  (pagianmii 3 000X OOKiB 0Oa3ajbHHMX €JIEMEHTIB) abo
yHicepiaabauMu (pamiamii jguire 3 oxHoro 0oky). IHmm KicTkoBi puOM B XOi
€BOJIIONIT BTpatuin Oa3auii. B dyepeBHMX IIaBIsIX Hemae 1 papgiajiii. BinbHa
IUIOIIMHA MMAPHUX Ta HEMApPHUX IUIABIIB YTBOPEHA JIEMAOTPUXIAMM, K1 Y JESIKUX
pub mepeTBOPEHI Ha MIIHI TOCTP1 KOJIOUKH. 3aHypeHa YacTUHA CKeJIeTa HemapHUX
IUIABI[IB YTBOpPEHA 3aroCTPEHMMHU JIOHU3Y XPAIIOBUMU a00 KICTKOBUMHU
IPOMEHSIMU — nTepuriopopamMu. XBocTOBUH IUIaBelb JUYMHOK KICTKOBUX PHO
Mae CUMETpUYHY OynoBYy (Moro BiCh YTBOpEHa XOpPJOI0), HOro Ha3UBaIOTh
npoTouepkaJbHuUM. B oceTpononiOHuX, K y XpsIIOBUX PHO, KiHELb XBOCTa
3arUHA€TbCA  JOTOPW, a UepeBHa JIOMAaTh PO3POCTAETHCSA;  YTBOPIOETHCS
HEPIBHOJIONIATEBUI, reTepolepKaJbLHUil MaBelb. Y OUIBIIOCTI KOCTUCTHX pUO
YyepeBHA JomaTh Ie OUIbIlla, 330BHI IUIAaBEIb Ma€ CUMETPUYHI ¢dopmu, aie
3aKiHYEHHS XpeOTa 3aX0/IUTh Y BEPXHIO JIOMATh - FTOMOUEPKAJIbHUI TUTT OYTOBU.

XIJI JABOPATOPHOI POBOTH

1. Po3risiHyTH OyJIOBY CKEJETYy KICTKOBUX puO.

a) Ha roToBOMYy 3MOHTOBaHOMY CKEJIETI KOpOMa pPO3TJISHBTE OCOOJMUBOCTI
MOJITY OChOBOI'O CKEJIeTa Ha JIBa BIAJUIM — TYJIyOOBUN Ta XBOCTOBH. 3BEpPHITH
yBary Ha Te, 1110 TIepIlli YOTUPHU TyJIyOOBHUX XpeOlilsi He MaroTh pedep, ABa MEPIIUX
XBOCTOBUX HE MAlOTh HIKHBOTO OCTHUCTOTO BiJ[pOCTKA, a OCTaHHIN XBOCTOBHU
NIEPETBOPEHNN B YPOCTHUIIb.

0)PosrisiHbTE 3 MEepenHbLOro OOKy OKpemi XpeOii TyiyOOBOTo i XBOCTOBOTO
BiIIUTY. BizdHauTe XapakTepHi pucu OyJ0BU TYJIyOOBOTro XpeOils. 3HaiaiTh Horo
CKJIaJIOBI YAaCTHHU: TUIO XpeOllsi, OCTUCTUN BIAPOCTOK, CIMHHOMO3KOBUW KaHaJ,
CyriTyOOBi1 1 OOKOBI BIAPOCTKU; y XpeOIli XBOCTOBOTO BIJILTY: BEPXHIM 1 HIKHIN
OCTHCTHI BIIPOCTKU, CTUHHOMO3KOBHM 1 reMaJbHUN KaHAJIH.

6. Po3risinyTi 6y/10BY MOSICIB KiHIIIBOK Ta IUIABIII.

a) PosrnsHpTe Ha mpemapaTi MOSIC MEPENHIX KIHIIBOK Ta CKEJIEeT TPYyIHOTO
IUIaBIsSL 1 BHSIBITH OCOOMMBOCTI iX OynoBU. 3HAWIITH €JIEMEHTH MEPBUHHOTO
(JtomaTky, BOpPOHSYY KICTKY) 1 BTOPMHHOTO TIOSICIB (3aIHBOTIM'SHY KICTKY:



HAJKIECHTPYM, KICUTPYM, 3aTHBOKICHTPYM). Y CKeJeTi MepeaHboi KIHIIBKA
3HAWAITh padiaiii 1 HIKIpHI TUIaBIEB1 MPOMEHI.

0) Posris Oy1oBM Ta30BOrO TMOsica BEAITh Y TOMY XK IIJIaH1, SIK 1 TTOSIC MEePETHIX
KIHI[IBOK. 3HAAITh O€31MEHHI KICTKH, IIKIPHI TPOMEH1 YEPEBHUX IIJIABIIB Ta MIXK
HUMH TUTaBIEB1 pajiiaii.

B) PosrisiHpTe Oy/10BYy HEMapHUX IUIABI[IB HA TOTOBOMY 3MOHTOBAHOMY CKEJIETI.
3HaNIITh IJIABIEBI MAMOPKH 1 TJIaBLEB] TPOMEHI.

r) Posrmsmarounm XBOCTOBUH TUIaBellb, 3BEPHITH yBary Ha aCHMETPUYHICTH
BHYTPIIIHBOI; HOTO Oym0BU. OChOBUI CKEIET XBOCTOBOTO IUIABIIS 3aBEPTAETHCS Y
BEPXHIO MOT0 JIONaTh (TOMOLEPKAIIBHUIN THIT).

7. Po30ip ueperna.

a) BuBuiTh TOmorpadiro KICTOK OCHOBOIO Uepenma Ha po3dapOoBaHOMY
mpernapari ueperna Koporia.

0) 3HaiaiTh Ha depemi KICTKH BIAMOBIIHO JO OMNHUCY, IO TIOJaHUM Y
TEOPETUYHUX HACTAHOBAX JI0 3aHSTTS.

B) 3aroToBTE IITAMII-CXEMY KICTOK HEBPaJIbHOI YaCTHMHHM uepemna 1 3riIHO 3
OIKMCOM Ta PUCYHKaMU IMO3HAYTE HA3BM KICTOK 1 po3dapOyiite pisHUMH dapObamu
MOKPUBHI KICTKU JTHA Ta KPUIII YepErnHOi KOPOOKU, MOTHIMYHOI, CITyXOBOi, OUYHOT
Ta HIOXOBOT 00JIacTeil.

r) Binainite HeBpajabHy YacTHUHY Yeperna BiJl BICIIEPaJIbHOI, JIJIs YOTO MOKJIAIITh
3BapeHy I'OJI0BY KOpomna Ha MmpaBuii OIK 1 mepuI 3a Bce
3HIMITh TIOKPHMBHI KICTKHM, IO OTOYYIOTh OKO 3HM3Yy 1 33amy. lle - KicTku
HABKOJIOOPOITaTbHOTO KibIl. [lepenHs KicTOYka HaBKOJIOOPOITAIBLHOTO KUIbILS
3BETHCS CJII3HOI0. 3BEPXY OKO OTOUY€E HaJ0YHa KicTouka (supraorbital).

n) 3HIMITH HIKipy 3 KpHili 4epena. Bi3pMiTh yepen y JBY pyKy i BCTaBTe
MIHIIET Y POTOBY IMOPOXHUHY. JIeTKMM HATHUCKYBaHHSIM Ha IIHIET JTOHU3Y
BUIIUIITh BICIEpaIbHY YAaCTHUHY dYepemna BiJ HEBpaJlbHOi. SIKIO BC1 YacTHUHU
BICIIEpAIbHOTO dYepena He BIIAUIATHCS, HANPHUKIAJ KpHINKA, ITiJIBICOK, SKI
3aIMIIATHCS 3'€THAHUMHU 3 HEBPAJIbHUM Y€PETOM, BIIOKPEMTE iX J0JaTKOBO.

¢) Ilicnsa BimaiaeHHS BiCIEPAIBHOTO Yeperna Ha HEBpaJbHOMY Yepeli crepeny
3aJMIIATBCS  3B'SI3aHUMH  TIEPEAHBOIIETIENOB] 1 IIENENOBl KICTKH, SKI JIETKO
BIJIOKPEMITIOIOTHCS HATHCKYBAaHHSIM Ha HUX JIOHH3Y. 3BUIBHITH YEPEIHY KOPOOKY
B1JT 3QJIAIIKIB M'sI31B.

k) Ha BignpenapoBaHOMy HEBpaJIbLHOMY uYepemi 3HaWIiTh (3rigHO i3/
3aroTOBJICHUM IITAaMIIOM) BCl YOTHUPH O0JIACTI yepena Ta OKpeMi KICTKHA KOXHOI 3
HUX.

3) Po30epiTh Ha OKpeMi KiCTOYKM HEBpajbHY 4YacTHHY uepema. s 1bOrO
NOKJIaAiTh Ha TpaBui OIK TrOJIOBY KOpPOIMa 1 3HIMITH KICTKU JIMILIE 3 JIBOTO OOKY
yeperna, IOYMHAIOUYM 3  HIOXOBOI  00iacTi, y Takid  MOCJIJOBHOCTI:
CEpeHbOHIOXOBY, TOOHY, TIM'SIHY, 1110 3aKpUBAIOThH Yeperl 3Bepxy. Maiite Ha yBas3i,
M0 TpPH BIIOKPEMJICHHI CEPEIHbOHIOXOBOI KICTKM YacTO pPa3oM 3 HEI0
BITWICHSETHCS 1 30BHIMTHROHIOXOBA. [licsl bOTO 3HIMITH TOKPUBHI KICTKH HU3Y
yeperna - JeMin Ta mapacheHoi.

1) Jlam mepexoapTe A0 CIYyXOBOi 00JacTi — 3HIMITh KIWHOBUIHOBYIIHY,
KPUJIOBUIHOBYIITHY, TIEPEAHBOBYIITHY 1 BEPXHBOBYIIIHY KiCTKH.



k) Tenep po30epiTh KICTKM NOTUIMYHOI 00JacTi. 3HIMITh BEPXHIO MOTUIUYHY
KICTKY, 3BEpHYBIIIM yBary Ha BepTUKaJIbHUU 11 Tpebinb. [lepen BiokpemMiIeHHSIM
OOKOBUX TMOTWJIMYHHX BiJi OCHOBHOI MOTWJIMYHOI KICTKH 3HAWIITH MOTHIMYHUH
oTBip. [Ipu BimuneHyBaHH1 00KOBOI MOTHJIMYHOI B OCHOBHOI [IOTHIIMYHOT KICTKH
B 3ariuOsieHHi, [Ilo yTBoprooTh 111 Bl KICTKHM B MICII CITOJYY€HHs, MICTUThCS
CITyXOBUM BaITHAHHUI KaMiHEllb - OTOJIIT.

2. PosrisiHbTE OYZIOBY MYCKYTIaTypH.

a) 3HIMITh WIKIpY 3 OAHOTO OOKYy Tina pubu. [nst uporo Tpedba 3podUTH po3pi3
MIKIpH B3J0BX 350pOBOi IIUTMHHU 1 , BIATATAIOYM 11 32 JOMOMOTOIO MiHIIETa Ta
Miapi3al0un JIAHIIETOM, 3HATH 10 XBocTa. [lepen Bamu BiIKpHBAETHCS OlUHUI
MyCKyJ. Po3risiHpTe ioro 0y0By.

0) Kopucryrounchr JaHIIETOM, 3HIMITH HHIKHI OpOITaJIbHI KICTKH, IMiJ SKUMU
MICTUTBCS MYCKYJ, WO pyXa€ HIKHIO Iwienemy. llepekoHaiiTech y IbOMY,
MOTATHYBILH MIHIIETOM 32 11eil MycKyi1. Tenep 3HIMITH 3aJIHIO OpOITaIbHY KICTKY 1
3HAWITh MYCKYJL., IO MIJHIMA€E MiAHEOIHHY Oyry. BiH OIIBHO NPUTHCHYTUH 110
nonepeaHboro. IigpizaBiyM HOXKUISIMU 3HU3Y 3510pOBY KPUIIKY 1 BIATOPHYBILH ii
BrOpY, PO3AMBITBCS JBa OCTAHHIX MYCKYJHW: IMIJHIMAIOYMA MEPEAKPUIIKY 1
OIyCKAIOUMI KPUIIIKY.

B). Ilepeiinite 10 po3risiay MycKyjiaTypu oka. [[is mporo Tpeba mMiHIIETOM
3HSTH CIIOJIyYHY TKaHUHY HaBKOJIO OKa 1, BIITATHYBIIU OKO TPOXH Ha3aJl, BIAKPUTH
JIBa. MYCKYJIBHUX TSIK1, SIK1 HABCKIC MIPUKPIIUTIOIOTHCS 10 HHOTO (BEPXHIM 1 HIKHIN
HABCKICHUN MycKyJn). OOepexHO MIIPIKTE 11 MYCKYJIH HOXHUISMU B MICUAX, JIE.
BOHU TPUKPIILTIOIOTHECS 10 OpOiTH. SIKIO BIATSITHYTH OKO e OuIbllle Hazal,
MO’KHA TTOOAYHTH, 1€ OJUH MYCKYJIBHHUN TSXK, SIKHH TATHETHCS B3I0BXK 30POBOTO
HEpBa — 1€ BHYTPILIHIA NPAMUANA MYCKYI.

PO3I'VIAHYTU PUCYHKHU TA BUBUYUUTHU 30BHIIIIHIO BYJ1IOBY TA
CKEJIETKICTKOBUMX PUb

3aBaanns 1. BuBuntu 30BHIIIHIO OY/I0BY KICTKOBHX pHO (puc. 52).
CIMHHUH TUI1aBeIb (OCTUCTI IIPOMEHI)

GiuHa TiHis /cnmmm"d riaBerb (M’ sIKi IPOMEHI)

/ XxBOCTOBE cTEOI0

HI3pi

N

390poBa KpHUIlKa | \4 ]
I TN XBOCTOBHU IIaBELlb

aHAJILHUI OTBIp  aHAJbHUU IJIABEIb
YepeBHHHU IJ1aBELb

IPYAHMI [1J1aBELb

XBOCTOBHH IJIaBELb



3aBaanus 2. BuBuntu Oy0BY mIKipH KiCTKOBUX puO (puc. 53).

Puc. 53. BynoBa mikipu KicTKOBOi prbu
1 - GokanonoaiOH1 CIM3EBUALUIBHI KIIITUHU; 2 - OCHOBHUH IIap emifepMicy; 3 - BiacHe 1Kipa; 4 -
3€pHUCTI KIITUHH; 5 — MAIMYKONONIOHI KIIITHHM; 6 - HEPBH; 7 - CYyIHHHU; § - eIiIepMic

Puc. 54. JIycka KiCTKOBUX puO
A - kTeHoigHa Tycka (0KyHb), b - muknoigHa (rmmiTka): 1 — pivHi KinbLs
3aBaanns 4. Po3risiHyTH TUIIU pOTa PI3HUX KOCTUCTUX PpUO. (puc. 55).

=

Puc. 55. ®opmu porta KicTKOBHUX pHO
1 - BepxHiii; 2 - HWXKHIH; 3 - KIHUEBUH; 4 - BUCYBHHI; 5 — BOPOHKOIOIIOHMI



3aBaanHs 5. BuBuutH ckenet KocTuCTOi pubdn (puc. 56).
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Puc. 56. Cxener pubu (okyHs):
1 - xictku uepena; 2-4, 7, 10, 11 - xicTKM TIaBIIB; 5 - YpOCTHIIb; 6 - XBOCTOBI XpeOiii; & -
Tyny0oBi Xpebui; 9 - pedpa; 12 - 310poBi kpuiku; 13 - BepXHS 1 HUKHS LIETEH
3aBaanns 6. Busuutu O0ynoBy xpeOra (2 puc. 57).

Puc. 57. XpebeT KicTKOBUX puO
1 - ti;mo xpeOis; 2 - BEpXHiH OCTUCTHH BIAPOCTOK; 3 - pedpa; 4 - 3aAUIIKH XOPIH; 5 - CIUHHHHA
MO30K; 6 - ClIMHHA aopTa; 7 - JiBa i MpaBa BEHU

3aBaanns 7. BuBuutu Oyn0BY XpeOIliB KICTKOBUX puO ( puc. 58).

Puc. 58. TynyOoBuii (A) Ta xBocTtoBui Xpedensn (b) KicTkoBoi pudbu
1 — oTBip B HEeHTp1 Xpeb1is; 2 — HEeBpalibHA JIyTra; 3 - HEBpAIbHUI KaHal, 5 — pedpa; 6 - BepxHiil
OCTUCTHH BIJJPOCTOK; 7/ — MOMEPEYHH BIIPOCTOK; 8 — remainbHa ayra; 9 — remansHuil kanami; 10
- HIDKHIM OCTUCTUH B1IPOCTOK



3aBnanHs 8. BuBunuTu THIIM XBOCTOBUX IUIABIIB (puc. 59).
f

Puc. 59. XBocToBi miaBIi puod
A - rerepoliepKaNbHUN XBICT aKyJOBHUX 1 oceTpoBuX pubd; b - midinepkanbhumii

xBicT OaratomepiB; B - roMmonepkaiabHUR XBICT KOCTHCTHX puO; 1 - MIKIpHI
IIPOMEHI (€acTOTpIxX1i ado JIEMOTPIX1i); 2 - HEKpaIbHI BIIPOCTKHU; 3 - reMalibHI
BIJIPOCTKH; 4 - pajiaiip; 5 — rimypadtii.

3aBaanns 9. BuBuuTu THIIM XBOCTOBHX IUIABIIIB 3a BUPi30M (puc. 60).

4
Puc. 60. Tumm XBOCTOBUX IJIABIIIB
1 — HaniBMicsLeBHii (TyHEIB), 2 — BUIbYATHIA (Ocemnenenp), 3 — BussM4aThii (JI0cock), 4 —
ycidenuii (Tpicka), 5 — okpyriuii (MuHB), 6 — 3aroctperuii (Oenparora)

3aaanns 10. BuBuntu OynoBy HenmapHUX I1aBiiB (puc. 61)
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Puc. 61- Ckener (A) Ta npomeni (b) HenapHOro CMMHHOTO IMJIABLSA

1- npomeni mnaBus (nemigotpuxii); 2 — nrepurodpopu. b — mpomeni mmaBmiB: 1 —
HEPO3Taly)KEHUH M’SIKUI; 2 — HEpO3Tally’)KEHUH WIEHUCTHH; 3 — po3rainyKeHuil; 4 — KOJI04Mii,
TJIaICHBKUN; S5 — KOJIOYWH, 3a3yOpeHuil; 6 — HEpO3TalyXeHWW, HEWICHTHCTHH, TBEPIHH,
KOCTKHI.



3aBnanns 11. BuBunty Tunu npomeHiB miaBiiB (puc. 62)

Puc. 62. I'pynni miaBi KicTkoBux pubd (A - OicepianibHuit, b, B - yHicepiaibHi):
1 - Gazanii; 2 - pagianii; 3 — nemigoTpuxii

Puc. 63. CkeneT HemapHUX TUIaBINB KpyriaopoTux (A), akyi (b), ocerpoBux (B) i

kictkoBux (I") pu6
1 — xopma; 2 — Tima xpebuiB; 3 — OCTHCTI BIAPOCTKH; 4 — IIKIpHI MPOMEHI; 5 — MpOMEH1
BHYTPILIHBOTO CKEJIETY

3aBaanns 13. BuBuutu Oy10BY TJIOTKOBOTO amnapary (puc. 64).

Puc. 64. I'moTkoBuit anapat y KopornoBux pud (A)
1 - >KOpPHOBOK; 2 - TIOTKOBI KICTKHA. THMM TIIOTKOBUX 3y0iB y KoponoBux puo (b):
1 - omHOpsIHI; 2 - ABOPSIAHI; 3 — TPUPSIHI



3aBaannsa 14. BuBuutu OynoBy uepena KicTkoBux puo (puc. 65).

i
AN

Puc. 65. Ckener uepena KicTKOBUX pHO.

1 - kyroBa; 2 - 3uneHoBaHa; 3 - OCHOBHA MOTWJINYHA; 4 - OCHOBHA KJIMHOBHUJHA;, 5 - KomyJa; 6
3yOHa; 7 - O14yHa HIOXOBA; § - 30BHIIIHA KPUJIOMOAiOHA; 9 - BHYTpilIHA KpuionoaioHa; 10 - 6iuna
motuianyna; 11 - moOosa; 12 - miasicok; 13 - rioig; 14 - okocreHina 3B'a3ka; 15 - OlunHa
KJIMHOMOAI0HA; 16 - cepenHs HIOXoBa, 17 - 3aaHsa KpuionoaioHa, 18 - BepxHbomenenHa, 19 -
HocoBa; 20 - okokiumHOBHAHA; 21 - TiMm'sHa; 22 - migHeOinHa; 23 - mepemuiencnHa; 24 -
napacdeHnoin; 25 - kBaaparHa; 26 - BepXHs MOTWIMYHA; 27 - A0JaTKoOBa; 28 - comHuk; 29-33-
BYIIHI KicTKH; [- V - 350poBi ayru

JlabopaTopHna pooora 8
KJIAC KICTKOBI PUBU. BHYTPIIIHA BYJ1OBA

TpaBHa cucTemMa KICTKOBMX puO 3HAYHO MIHJIMBA 3 OIJSAYy Ha IXHE
MPUCTOCYBAHHS [0 S>KUBJICHHS PI3HOMAHITHOIO i1Xel. Y TpaBHOMY TPaKTi
PO3PI3HSIOTH TPU BIIAUIM: 10 NEPEIHBOIO HAJIEKUTH POTOBA MOPOKHUHA, TJIOTKA
Ta CTPaBOXiJ; 0 CEPEHbOTO - IUTYHOK, TOHKA KUIIIKA, TPABHI 3aJI03U - MEeUYiHKa U
MIUUTYHKOBA  3ali03a; 3aAHid  BIIIII MPEACTAaBICHUN 3aJHBOI0  KHIIKOIO.
JuxanbHa cucreMa pud npezacranieHa 3s0pamu. BoHu MicTaTbes Ha nepuiiil -
YeTBepTid 350poBHX ayrax. MiK3g0poBi LIKIpHI CKIAAKA peayKoBaHi. Psnn
3s10pOBUX MEMIOCTOK MONApHO CUAATH Ha KICTOUKAaX AYT, 3pOCTAI0UYUCh OCHOBAMHU.
Maiixe miJi OCTaHHBOIO MAPOI0 35I0POBUX YT, O TOJIOBH, JEXKUTH cepye. SIK 1y
BCIX pHO, ceplie KOopoma CKIIaIaeThes 3 IBOX KaMep — nepedcepos 1 uiiynouka. J1o
nepeacepas 0e3mocepelHbO0 MPUMUKAE TOHKOCTIHHUM 6€HO3HUU CUHYC, 3JaTHUM
CaMOCTIMHO CKOPOYYBAaTHUCh apmepiaivbHuli KoHyc BIICYTHIHM, 3aMiCTh HBOTO —
yubyIuHa aopmu He 3/1aTHA J0 MyJIbCyBaHHS. ApTeplalbHOTO KOHYCa HEMae, aje €
apTepiajgbHa JIYKOBUIS AOPTH, BIJ SKOI BIAXOAWTH YEpPEeBHA aopTa, a BiJ HeEl -
YOTUPHU TIApH MPUHOCHUX 35I0pOBUX apTepiil. 30araueHa KUCHEM KPOB 30MPAETHCS
y BHHOCHI 3I0pOBi apTepii, 110 BNajgalTh y KOpPeHI CNHHHOI aopTu. CnuMHHA
aopTa po3rally’)KyeThCcsi Ha OaraTouMceNbHI apTepialibHI CYAWHH, MO SIKUX Teue
KpOB JI0 BCiX BHYTPIIIHIX OpraHiB. ¥ roJIOBHOMY BiJIlJIl KOPEH1 A0OPTH YTBOPIOIOTh
apTepiajbHe roJIOBHE K0J0. BeHO3Ha KPOB 3 XBOCTOBOTO BIJIUTY PYXa€ThbCs IO
HEMapHii XBOCTOBIN BEHI, sIKa PO3AUIAE€THCA Ha JIB1 1 MPOXOAUTh Yepe3 Hupku. Ha



BIIMIHY BiJl XPSIIOBUX Y KOCTUCTUX PHO BOpITHA CHCTEMa YTBOPIOETHCS TIIHKHU B
JiBi HUpIi. [lani KpoB 1o 3aHIX KapJWHAJBHUX BEHaX MPSMYE BIIEpe], Ha PiBHI
Cepllsi BOHM 3JIMBAIOTHCA 3 MEpPeIHIMU, KOTpPl HECYTh KpOB BiJl TOJOBU. Y
pe3yibTaTi 3JMUTTS YTBOPIOIOTHCS MapHI KIOB'€POBI MPOTOKH, $IKI BHAAAIOTh Y
BEHO3HY Ma3yxy. [3 KullleuHWKa KpoB 1O BOPITHIM BEHI BHaJa€ B TEYIHKY, 1€
YTBOPIOE BOPITHY CHUCTEMY. I3 TEUIHKHM KpPOB MO IEYIHKOBIA BEH1 IIOMAJa€ Y
BEHO3HY Ta3yxy. BuaiaibHa cucTteMa  KOCTHCTUX  pUO  mpefcTaBiieHa
Me3oHeppuuHUMH (TyayOOBUMH) HUpKamMu. HUpKM UIIBHO NPWIATAIOTH 10
xpeOta. Ha BHyTpiImHIN 9aCTHHI HUPOK MPOXOAATHh CEYOBOIM, IO € TOMOJIOTaMHU
Bosib(poBuxX KaHaiiB. Ce4oBOAM, BUHIIOBIIN 3 HUPOK, 3JIMBAIOTHCS Yy HEMapHUN
KaHaJ, AKUM 3aKIHIYEThCS HA CEYOCTATEBOMY COCOYKY CaMOCTIMHUM OTBOPOM.
OOuaBi ceyoBl MPOTOKH BMAAalOTh y ce4oBUM Mixyp. IlepenHs yacTuHa HUPOK B
OKYyHsI TepeTBOpeHa Ha JimMdoinHuil opran. OpraHu pO3MHOMXEHHSI KOCTUCTUX PUO
TICHO 3B’513aH1 3 3 BWIUTbHOIO cucTeMoro. CTareBi 3a103U CaMIisi MalOTh BUTJISIT IBOX
BUJOBXKeHUX TUI. HepBoBa cucreMa OKyHs IMOPIBHSHO 3 HEPBOBOIO CHCTEMOIO
aKyJIi XapaKTepU3YeThCS MEHILUM PO3MIPOM IEPETHBOTO MO3KY, BIICYTHICTIO B
HOro TMOKpHBI HEPBOBOI PEUYOBMHU Ta MOJAUTY MOPOKHUHHU MEPEIHBOTO MO3KY
MOB3/I0BKHBOIO MIEPETOPOIKOI0. OpraHm YyTTiB IpeJICTaBJIeHI OpraHaMy 30py, HIOXY,
CMaKy, CITyXy Ta O1YHOIO JIHIEI0

XIJI JABOPATOPHOI POBOTHU

1. Ha xuBOMY KOpOII PO3IIsSHBTE MEXaHI3M JTUXaHHS.

a) CnoyaTky YBa)XXHO MNPUIUBITBCS [0 TMOCIIZIOBHOCTI BIJKPUBAHHS 1
3aKpUBaHHS poTa. BuU3HAUITh XapakTep B3aeMOJIi 3 pyXoM 310pOBOi KpUIIKH Ta
MOJIOKEHHSIM OpaHX10CTEraAIbHOT IEPETHUHKHU.

6) HaGepiTh y mineTky Ty i B MOMEHT, KOJIM puba BiJIKpUE POT, BBEAITH il B
poTOBY TOpOXHUHY. [IpociiakyiiTe, B KM MOMEHT TyIl 3'SBUThCS 3 i 3
OpaHXx10CTerajJbHO1 NEPETUHKHU.

2. 3HalAiTh Ha TUTI KOpona 30BHILIHIO 3510pOBY IIUIMHY.

a) 3a JONOMOIOI0 MiHIETa 3HIMITh 340pOBY KpHUIIKY 1 MOAMBITHCS Ha
OpaHx10CTerajbHy MEPETUHKY, 10 OTOUYE KPHILKY 10 KParo.

0) 3piXKTe HOXKHUIAMH 35I0pOBY KpHUIIKY. Po3cyHbTE MiHIIETOM 30pOBI AyTH 1
nigpaxyiTe ix. 3BEpHITh yBary Ha OyJ0BYy 350pOBUX IIUIMH, 110 PO3TAIIOBAaHI MiXK
3si0poBUMU nyramu. Bupixkre ogHy 310poBy ayry. Po3risHbpTe Ha 11 30BHINIHBOMY
OoLll 4YepBOHI 350pOBI TMENIOCTKHA, a Ha BHYTPIIIHbOMY — OlIyBaTi 3s10pOBI
TUYHHKH.

B) 3p00iTh HA YepeBl pubM mornepeay BiJl aHAJTBHOTO OTBOPY KIHISIMU HOXKHIb
KOPOTEHbKHUH, ajie TIOCUTh TNIMOOKUN mornepeyHuit po3pis. BBeniTe y po3pi3 oauH
KiHEI[b HOXKHIIb 1 3p00ITh pO3pi3 y HAPSIMKY 10 O1YHOI JIiH1i, HE JOBOJSYHN HOTO 110
Hei mpubnu3no Ha 1 cm. Jlam mpojoBXKITh po3pi3 B3MOBXK O14HOI JiHIT 10 caMoi
3s10pOBOT MIUTHHHU.



r) Jpyruii po3pi3 3poOiTh mocepeAuHi uyepeBa puOU 1O TOJOBH. 3JHIMIThH
BiJIpi3aHy YacTUHY O1YHOT0 MYCKYJa pa3oM 3 pedpaMu i MPUCTYIIAUTe 10 PO3IIIITY
BHYTpIIIHIX opraHiB. [louynHalTe po3risy 3 MiIaBajJbHOTO MIXypa, IO JIEKUTh Ha
JIOp3aJbHOMY OOIll BHYTPIIIHBOI MOPOKHUHU Tina. Termep 3HAWAITE y KoOpolia
HUPKY — OpraH KOPUYHEBOTO KOJIbOPY, 1110 HABUCAE HA TUIaBAILHUI MIXyp TaMm, Jie
BiH TMOIUISETHCS HA JBI YaCTHHU. be3mocepenHbo TiJ IUTaBATBHUM MIXypOM
po3MilIyeThest cTareBa 3ajo3a. [lig cTareBoio 3a103010 BU MOOAYUTE BEIHKY,
KOPUYHEBOTO KOJBOPY MEUiHKY. SIKIIO CTIHKA Tijla pubH 3pi3aHa 3 MpaBoro OOKY,
TO B C€peIHINM YaCTUHI MEUYIHKU JTI0Ope BUIHO TEMHO-3EJICHUM )KOBUHHUM MIXYP.

1) BigcyHbTe MiHIIETOM 3aJiHIM KiHEllb MEY1HKH Bl CTAaTEBOI 3a71031 1 3HANUIITH

CeJIe31HKy—OpraH YepBOHOT'O KOJIbOPY, 1110 3arivOiaeHuit mia nedinkoro. Crnepemy
BiJI TIEYIHKH HA YepeBHOMY 00111 100pe BumHO cepie. Ha cepiti po3auBiThes 01110-
POKEBUU NUIYHOYOK, MOMEPENy SKOTO JICKHUTHh Oia JTYKOBHISI aOpTH, a BUIIE
NUTyHOYKAa TEMHO- 4YepBOHE mepencepnas. Jlo mepeacepas MpuMUKae BEHO3HUMN
CUHYC, 1110 Ma€ BUIJISAJ 3ryCcTKa KpoBi. Temep mocTapalTech cCaMOCTIMHO 3HAWTH
CEUOBUH MIXYp, 1110 PO3TAIOBAHUN 110331y CTATEBOI 3aJI03H.
r) O3HallOMUBIIUCH 3 TOMNOrpadicro BHYTPINIHIX OpraHiB KOpoma, MEpeuiiTh 10
pO3IIIAAY KUIIKOBOTO TpakTy. s mporo oOepekHo, 3a JOMOMOIOI0 MIHIIETa Ta
najgblsd pykd (o0 He po3ipBaTH) pO3NPaBTE KHILIKY. 3BEPHITH yBary Ha
0COOJIMBICTH OyJIOBU KUIIKOBOTO TPAaKTy y KOpOIA, KU, HA BIAMIHY Bl OKYHS,
HE Mae TU(PEPEeHIIIIOBAaHOrO IIITyHKA

PO3I'VIAHYTU PUCYHKHU TA BUBUUTHU BHYTPIIIIHIO BY10BY
PUDb

3aBaanns 1. Posrn;[HyTI/I Tonorpa(bifo BHyTpimHix oprauis (puc. 66).
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Puc. 66. BayTpimHsa Oy1oBa caMKH OKYHSI:
1 — cTpaBOXiX; 2 — NIIYHOK; 3 — KUILIEYHUK; 4 — MUIOPUYHI NPUAATKY LIUTYHKA; 5 — MeviHKa; 6 —
YKOBUHUHU MiXyp; 7 — IUIaBaJIbHUN MiXyp; 8 — nepencepas; 9 — murynodok; 10 — cenesinka; 11 —
3s10pa; 12 — Hupku; 13 — cevoBwmii Mixyp; 14 — sseuHuK



3aBaannsa 2. PosrnsHyTtu OynoBy TpaBHOI CUCTEMH KICTKOBUX pub (puc. 67).

Puc. 67. CnipanbHuil KjanaH B KHUIIII KICTKOBO-XPSIIOBOi puou (A) 1 MUIOPUYHI
MPUAATKYU IUTYHKY KOcTUCTOi pubdu (b):

1 - cTpaBoxif, 2 - NITYHOK, 3 - NUIOpUYHI IPUAATKH, 4 — KUIIKA

3aBaanusa 3. Busuntu Oy0BYy Ta MexaHi3M il AUXanbHOI cucteMu (puc. 68).

Puc. 68. [QuxanbHa cucrema KOCTHCTHX puO: A — HampsiM MOTOKy Bomu; b-
3510pOB1 THYMHKHU MJIAHKTOHOIIHUX; B — Xuxux puo:

1 - 340poBi nyru; 2 — 310pOB1 THUUHKH; 3 - 35I0pOBI METIOCTKH

3aBnanns 4. [TopiBHATH OyI0OBY CepIls XPAIIOBUX Ta KICTKOBUX pub (puc. 69).

Puc. 69. Cxema ceprisi: A - cemsixiii; b —xpsiimoBux ranoifnis; B - koctuctoi pubu

1 - yepeBHa aopTa; 2 - apTepialIbHAN KOHYC; 3 - IIUTYHOYOK; 4 - epeacepas; 5 - BEeHO3Ha ma3yxa.



3aBaannsa 5. BuBunutu 6y0BYy KpoBOHOCHOI cuctemu (puc. 70).
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Puc. 70. BynoBa KpoBOHOCHOT CUCTEMH KOCTUCTOI pUOH:

1 - BeHo3HMIt cuHycC; 2 - mepencepas; 3 - NUTyHOUOK; 4 - nuOy/InHa a0pTH; 5 - YepeBHA aopTa; 6 -
3s10pOBi CyqMHM; 7 — IEpeIHI KapAMHAILHI BeHHU; 8 — speMHa BeHa; 9 — KtoB'epoBi mpoTokH; 10 —
XBOCTOBA BeHa; 11 — BeHM HUPOK; 12 — BOpiTHA cucTemMa HUPOK; 13 — 3a1Hi KapAUHAIbHI BEHH;
14 — BopiTHa cucTeMa HUPOK; 15 - meviHkoBa BeHa; 16 - Hupkwu; 17 - kumeynuk; 18 — nedinka

3aBaanns 6. BuBuutu crateBy cucteMmy KicTkoBux pud (puc. 71).
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Puc. 71. Cxema Oy/10BU C€UOCTaTEBUX OPraHiB KOCTUCTHX puo: A - camus; b -
CaMKH

1 - Hupka; 2 - ce4ocTaTeBoi CUHYC; 3 - CIM’SIHHUK; 4 - CiIM’THOTIPOBiA; 5 — Bomb(oBa MpoToKa: 6 -
CEYOCTATEeBUH OTBIp: 7 - sseuHUK; 8 - sineBnpoBi; 9 - crareBmii oTBip; 10 - cewocTareBHii OTBI.



3aBaanus 6. Busuntu 6y10By HEpBOBOI cuctemu (puc. 72).

Puc. 72. HepBoBa cucrema KOCTUCTHX PHO:
1 - HroxoBa nuOynuHa, 2 — MO304OK, 3 — MEepeXpecT 30pOBUX HEPBIB, 4 — MPOMINKHHUIT MO30K, 5 —
enii3, 6 — rimodi3, 7 — 30poBi J0JI CEPEAHHLOrO MO3KY, 8 — CepelHii MO30K, 9 — JOBracTuii
MO30K, 10 — ciuHHU MO30K, 11 — nepeaniit Mo3ok [-X — ronoBHi HepBU

3aBaanHs 7. BUBUNTH THIIM OpraHiB YyTTS Ta iX 3B’S30K 3 HEPBOBOIO CHCTEMOIO
(puc. 73).

| Giuna nikia |

cepefHii Mo30K

nepeaHiv Mo30K

I OpraH HIORY

| rinodis I I NP OMIDXKHWIA MO30K I
oui ¥

OpraH cnyxy
Ta piBHOBarx
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3aBaanns 8. BuBuntu Oy10By OKa KiCTKOBUX pub (puc. 74).

Puc. 74. BygoBa oka KOCTUCTHX pHO:
1- onTuyHUi HepB; 2 — raHIUIIO3HI KIITHHH; 3 — IIap MajJodoK i KoJIOO4YOK; 4 - ciTyarka; 5 —
KPHILTAINK; 6 — pOTOBHII; 7 — CKJIOBUIHE TLJIO

3aBnanns 9. BuBunutu OynoBy 1a0ipuHTY BHYTPIIIHBOTO ByXa (puc. 75).

Puc. 75. JIaGipuHT BHYTPIIIHHOTO ByXa r'OJIbsSiHA PIYKOBOTO 3 OTOJIITAMHU:
1, 2, 3 — mepeHiiA, 30BHINTHIN Ta 3a/IHIN HAMIBKOJIOBI KaHanu; 4, 5, 6 — oroith; 7 — aMITyiH

Puc. 76. Opranu 014HO1 JIiHIT KOCTUCTHX PHUO:
1 — otBip 6i4HOI JiHIT B Jycll; 2 — MO3/I0BXHIM KaHan O14HOI JiHIi; 3 — 4yTTEB1 KIITUHU; 4 —
HEPBH.



JlabopaTtopHna po6ora 9
CUCTEMATHUKA TA BUBHAYEHHS HAJIKJIACY PUBH

TABJINIA I BUSBHAYEHHA POJINH

[lenen Hemae. PoT y BHUIIISAI TPHCOCKH. 3A0pOBHI CKEJIET HE Mae
BiOCOOJNIEHNX OAHAa Big ofHOi Ayru. HocoBuii oTBip HemapHU# 1

1(2) |BHaxommThcs momepeny oued. 3 KOKHOTO OOKy Tia € mo 7 350poBHX
OTBODIB.
Poauna minorosux - Petromyzontidae (8 poxuis).
2(1) Hlenern €. Por He y BUIMAAlI NPHUCOCKU. Y 340pOBOMY CKENETI €
BiJ10cOOJIEH1 0/1Ha BiJ 07HOT 3510poBi nyru. HocoBi oTBOpH 3a3BUYail mapHi.
3 (12) |[T'sth map 3s0pOoBUX MIUTHH. 3I0POBUX KPHUIIIOK HEMAE.
4 (9) |3s6poBi minmHu 3 60KiB rooBu. Tij0 BepeTeHOnoai0He.
5(8) |[AHampHU (IMIXBOCTOBHUI) IUIABEIIH €.
JIBa CIMHHI IUIaBLI OJHAaKOBOro po3mipy. Ha XBocToBOMY cTeOil KUTIB
HeMae. 340poBi MIITMHU MajieHbKi. MuranbHa mnepetunka €. 1. Tlepuuit
CIVHHHMIA TUIaBeIlb 3HAXOMUTHCSA 110337y BEPTUKAIl TMiJACTaBH YEPEBHUX
6 (7) |miaBuiB. Poquna xorssuux (Majaux) akya - Scyliorhinidae (16 ponis).
2. llepmuii CIMHHUN TUJIaBELb 3HAXOJUTHCS TMOMEpeay BEPTHUKAIl OCHOBHU
YepeBHUX IUIaBIIB. BepxHs JIomaTh XBOCTOBOTO IUIABIIS OLIbINE HUXKHBOI.
PoxuHa cipux ado 6;akuTHEX akyJa - Carcharinidae (12 ponis).
JIBa cnuHHI TUIaBII HEOJAHAKOBOTO po3Mmipy. llepmmii nnaBenb 3HaA4YHO
7(6) Oublle 1 po3TaloBaHUM MoIepeay BEpTUKaJl MiJICTABU YEPEBHUX ILJIABIIIB.
Ha xBoctoBOMy cTeOii € q00pe po3BHHEHI Kiii. 30pOB1 HIUIMHU BEJHKI.
PoxuHa ocesenqueBux akyJa - Lamnidae (3 poan).
AHanpHOTO JIaBLg Hemae. 1. Y mepiiomy 1 ApyroMy CIHUHHUX IJIABLSAX €
8 (5) 1o oHi# kosrouri. PoxmHa kosrounx akya - Squalidae (2 poawn).
2. Komtoukn B COMHHUX IJIABUSX BiJCYyTHI. PoguHA MOJSIpHUX aKyJa -
Somniosidae (7 poais).
9 (4) |3s0poBi MITMHKA HA YePEBHIN CTOPOHI Tia. Ti710 MOTOBIIICHO 3BEpXY BHU3.
Ha xBocCTi € 1Ba ManieHbKi CIIMHHI MIIaBIi. 3a3yOpeHOi KOJIOYKH Ha XBOCTI
10 (11) |[memae. Timo 3a3BWuail MOKPUTO IMHUMUKaMUA. PoauHa cnpaB:KHIX cKaTiB -
Rajidae (26 poxuis).
11 (10) Ha xBoCTI cnMHHMX IJIaBLIB HEMAE, ajie € 3a3yOpeHa Kojtouka. T1ij10 roe.
PonuHa ckatiB-xBocTOKOJIB - Dasyatidae (6 poxis).
12 (3) Omgna mapa 3s0poBUX IIUIMH. 350poBI Kpuiikk € (y BYIPIB,
3pOCIIOIICNICITHIX, MOPCHKUX TOJIOK BOHU PO3BUHEHI CJ1a00).
13 . . : : :
(166) Tino cumerpuune. O4i po3TarioBaHi 3 O0KiB IroJioBU a00 Bropi.
14 |YepeBHi muaBmi €. IHOAl BOHM 3MiHEHI B PO3ABOEHUN 1 3MIICHUH Ha

(151)

nia00piAas ByCUK, Y IPUCMOKTYIOUY BOPOHKY (AMCK) a00 B KOJIFOUKH.




15 (16)

Ha Tini € m'sate psiaiB KiCTKOBUX OJisiiiok. PoT po3ramioBaHuii Ha HUKHIM
CTOPOHI TOJIOBM Yy BUTIJISIAI MONEPEYHOi IUIMHU. BepxHsi jomaTe XBOCTa
3HaYHO JOBIIE HWXHBOI, Ha Hill € ApiOHa pomOiyHa (raHoigHA) JIycKa 1
dynpkpu. PonmHa ocerpoBux - Acipenseridae (4 poam).

16 (15)

Ha T1imi Hemae n'sTu psiiiB KICTKOBUX OJISIIIOK (TiJI0O TOKPUTE JYCKOIO,
KICTKOBHMH IIJITACTUHKaMHU a60 rosie). POT He y BUTJISIII ONEPEYHOI MIUTUHA
(y migycTiB, XpaMmyJb 1 >KOBTOMEPIB 13 POAMHH KOPOIOBUX POT HIKHIN Y
BUTJISAJII TIOTIEPEYHOI MIUIMHU). BepxHs onarh XBOCTa HE JOBIIE HIKHBOT,
poMOiyHa (raHoigHa) JycKa 1 QyJIbKpU BiJCYTHI.

17 |YepeBHi miuaBli HE Yy BHIJSAAI KOJMIOYOK (ckianeHux 1mmmiB). Ilepen
(150) |cnuHHUM MIaBLEM BUIBHUX KOJTIOYOK HEMAE.
18 ||biuna jiHisg po3TamioBaHa B oAuH psj ado ii Hemae. [To 6okax puia € mo aBi
(149) |mizmpi (epemHs i 3a7Hs).
19 ['y6u, 1m0 0310011010Th POT, - HE MIUPOKI, HE TOBCTI 1 HE BUIAIOTHCS BIIEPE]]
(146) (y pomi xouedt Hemibarbus 3 ponuHM KOPOIMOBUX T'yOM TOBCTI 1 0e€3
BOPCHHOK).
UepeBH1 IUIABIIl pPO3TAIIOBAaHI Ha 4epeBl a00 MOMITHO IM033aqy OCHOBHU
20 (69) |rpyaHuX, 1HOJI IMOYATOK iX OCHOBU 3HAXOAMTHCS Iij| KIHIIEM TPYIHHX
TUTaBIIIB.
CrnuHHUN T1aBelb OJUH, CKIAJAETHCS 3 M'SIKUX TULTACTUX IpoMeHiB. [Homi
21 (64) nornepeay HbOTO € Iiiaaka abo 3a3yOpeHa Kojrouka. OKpiM CIHHHOTO
IUTABIS, HA CIIMHI MOXKE OYTH 1HO1 1 )KUPOBUH, MO30aBICHUN MPOMEHEBUX
TUTaBIIB.
350poB1 NEPETUHKHU 3a3BUYAil HE IPUKPIIUICH] 0 MIK35I0pOBOTO MPOMIKKY
(sIk BUHSTOK y KocaTok - Bagridae, ripcekux comukiB - Sisoridae i comis-
22 (59) Kimok - Amiuridae 3s0poBi NMEpPETHHKU OIIBIIO YU MEHIIOK MIpOIO
3pOCTAlOTBhCS 3 MIK3SIOpPOBUM MPOMIKKOM CBOIMHU 3aJHIMHU KIHISIMH,
KUPOBUW IJIABElb Yy HUX 3aBXOU €). PoT He BHCYBHUU, 3a3BUYAii
030poeHu# ci1adKkuMu ab0 CUIIBHUMU 3yOamHu.
23 (44) | ’KupoBoro miiaBIisi HEMae€.
24 (43) AHanpHU TUIaBElb NOMIPHOI JTOBXWHU, Mae He Outbiie 30 mpoMeHiB, B
CIIMHHOMY I1JIaBlI1 OLIbIIE 5 TPOMEHIB.
CnuHHWHA TJIaBelb 3HAXOAWTHCS HAJl YEPEBHHMH ILIABISAMH a00 TPOXHU
25 (28) |[momepemy 4m 1mMo3amy BepTHKaJi iX ocHOBU. biuHoi miHii Hemae. Jycka Ha
T1J11 JIETKOB1AMA1at04a.
Pot kinneBuii a00 BepxHil, BEIUKUN YM MaJICHbKUN. SIKIIO POT BEIHMKUH,
26 (27) TO 3aJHIA KiHEIb BEPXHBOIIEJEIHOI KICTKM 3aXOJUTh 3a BEPTUKAIb
cepeauHu oka. Ha depeBi € cuibHO- abo cinaboBupakeHui kiib. Poauna
ocesenqueBux - Clupeidae (57 ponis).
27 (26) Pot kocuii, HIKHIN, nyXe Benukuil. Puno BucTymae Bnepen. 3aaHii KiHEIb

BEPXHBOIIEIETHOT KICTKH 3aXOJUTh 3a Kpad mepenkpuiikd. Kiis Hemae.




Poauna anyoycoBux - Engraulidae (16 poxis).

CnuHHUN TUIaBelb 3pYIICHUN JaJIeKO Ha3ajl, pO3TAIllOBAaHUI HaJl aHAJIbLHUM

28 (25) . : . )
riaBueM. Jlycka cuuth 1iibHO. bidHa JiHis € a0 BiJICyTHS.
biuna niHisS €, po3TamioBaHa BOHA IOCEpEIWHI Tina abo0 Ha YEPEeBHIH

20(42) CTOPOHI (Y POJIMHM IIIYKOBUX MOJIOJIb HE Ma€ 100pe BUPAKEHOiI O14HO1 JiHI1,
KpIM TOTO, PUJIO Y HUX CUJIIBHO BUTATHYTE 1 CIIMHHUN TUIaBEIb 3pYIICHUIN
Hazan).

30 (35) ['pynHi miaBLi po3TalioBaHi HE BUCOKO, 3a3BUYall y HUKHBOMY Kparo Tija.
biuna miHisg 3HaXOIUTHCS TTOCEPEANHI Tija.

31 (32) Tino momoBkeHe, puiio BUTATHYTE. POT myxe Benukuil. XBiCT BUIMYACTHIA.
Poauna mykoBux - Esocidae (1 pin).

32 (31) Tino He momoBXkeHE 1 puIlo He BUTATHYTE. POT HeBenukuii. XBiCT
3aKpYTJICHUM.
Jlycka npi6Ha (y 614uHii JiHii 61bine 70 1ycok). Y aHaipbHOMY I1aBIl 14-

33 (34)|(16 mpomeHniB, B rpyaHomy 33-37, B uepeBHOMY 3 mipoMeHi. Poauna
nautiesux - Dalliidae (1 pin).
Jlycka Benuka (y 614Hi¥ jiHiT He Oubie 35 nmycok). B anansHOMY T1aBII S-

34 (33) |6 mpomeHiB, y TpynHOMY 12-16, B uepeBHOMY 6-7 mpomeHiB. PoquHa
ymopoBux - Umbridae (2 poan).

35 (30) ['pyani miiaBii po3TanioBaHi BUCOKO (HE HIDKYE 3a PIBEHb 04eil), a O14Ha
JHIS - HU3BKO.
OOuBI mIENIeNH BUCYHYTO B IOBTUM a00 KOPOTKUM /13500 UM MOJOBKEHA

36 (41) |rimpku oHA 3 HUX. POT 030poeHmit npioHrMuU 3ydoamu. ['pyiHi TUTaBIIi
KOpOTKIi. JIomaTi XBOCTOBOTO IIJIaBISl OJTHAKOBI.
[To3angy CIMHHOTO 1 aHAJILHOTO TJIABIIB MAJICHBKHUX JIOJATKOBHX IJIABIIIB

37 (40)
HEMaE.
BepxHst 1 HUXKHA 1Ienenu Maixke OJHaKoBl Mo JoBxkuHI. JIycka npiOHa: y

38 (39) ||oiyniit minii moHax 150 nmycok. Poamua capranoBux - Belonidae (10
POJIIB).

44 (23) [’Kuposwuii TutaBens €.

45 (62) |Bycukw €.

50 (45) |BycukiB Hemae.

51 (58) Tino nokpute yckoro. COMHHUN TUIaBELb PO3TAILIOBAHUN MTOTIEPETY
BEpPTHUKAJIl YEPEBHUX a00 HAJl HUMH.

52 (57) |biuna miHis MOBHA.

53 (56) Jlycka Ha TNl MmIbHOCHASYA, [MKIOinHA. Oul 3a3BUYail  HEBEJHKI.
JloBXKHa puiia NepeBUIlyE BEPTUKAIBLHUMN JAlaMETp OKa.

54 (55) CnuHHM 11aBelh KOPOTKUM, B HbOMY MeHIe 16 nmpomeHiB. Poauna

smococeBux - Salmonidae (7 poxis).

55 (54)

CrnuHHMI 11aBelb TOBrUl, B HhoMy Oinbiine 17 mpomeniB. Poauna




xapiycoBux - Thymallidae (1 pin).

62 (63)

BycukiB HeMae a0o ix He Oubiie 1BoX map (Y pojai BOCBMUBYCHX IMUKYPiB
Gobiobotia 3 poguHu KOPOIIOBUX — YOTUPH [TAPH BYCHKIB, Ha BIAMIHY BiJ
POJMHU Ha T1J11 MIPEACTAaBHUKIB B'IOHIB IILOTO POy € KPYITHA JIyCKa).
[TnaBanibHUN MIXYp BIJIbHUM, HE MIOMIIIIEHUH B KICTKOBY KaIrcyJy, 110
MO>KHA BCTAaHOBHUTH TIpH po3THHI pudn. XKopHo €. Poguna KOponoBux -
Cyprinidae (220 poxuis).

63 (62)

BycukiB He MeHIIe TppoX map. T110 rojie abo MOKPUTO JTyKe APIOHOI0
nyckoro. [lnaBanpHul MiXyp IIJIKOM 200 YaCTKOBO MTOMIIIEHUH B KICTKOBY
Karicyiy. JKopna nemae. Poquna B'ronoBux - Cobitidae (26 poxis).

64 (21)

CnuHHUX TUIaBIIB JBa, BOHM BIJOCOOJIEHI OJWH BiA ojHoro. Ilepmmii
CKJIQJAEThCSA 3 HETULIACTHX a00 KOJIOYUX MPOMEHIB, PYTHil — 3 M'SKHX.
’KupoBoro miaBIis HiKoJIM He OyBae.

65 (68)

Tino nomipHoi noBxkuHU. Puino kopotke. Hwkus 1mienena Bmepen He
BUJIA€ThCA. POT 030po€eHUi cllaOKuMU 3y0aMH.

66 (67)

['onoBa He cTucna 3 OOKIB. Y mepuoMy CIMHHOMY IaBli 4 (ayxe piako 3
ab0 5) KOJIOYMX MPOMEHI, B ApyromMy &-9 TruUIsICTUX HIPOMEHIB, ¥y
aHAJILHOMY IUIaBII 2-3 HETrUUIACTHMX TpoMeHi 1 7-12 (3a3Buyaii 8-9)
TrUUIACTUX TPOMEHIB. Y370BXK OOKIB Tila 1o 6-7 Oypux cmyr. Pommna
ke(aseBux - Mugilidae (17 ponis).

67 (66)

['onoBa ctucna 3 OOKIB. Y MepHIOMy CHMHHOMY IUIaBIi 3-8 THYYKHX
HETULISICTUX TPOMEHIB, B JApPyroMy 1-2 HEruuBICTHX, 1HIIN TULBICTL. Y
aHaJIbHOMY TUIaBIl | THYYKHMH HEruuwisacTUd mpomiHb 1 13-15 ruuiscrux
IPOMEHIB. Y310BXK OOKIB Tina € cpibisicta cmyra (OypuxX CMyr HeMae).
PoxuHa aTepinoBux - Atherinidae (12 poxis).

78 (83)

UepeBHi MIIaBIli 3pOCTAIOTHCS Pa30M, YTBOPIOIOUH TPUCMOKTYIOUY
BOPOHKY a00 JTUCK.

79 (80)

UepeBHiI IJIaBIll  YTBOPIOIOTH MPUCMOKTYIOUY BOPOHKY 3  J100pe
PO3pI3HEHUMHU MIPOMEHSIMH.
Ponnna omukoBux - Gobiidae (210 poxis).

80 (79)

UepeBHi MJ1aBI[l YTBOPIOIOTH TPUCMOKTYIOUHI TUCK 3 OKOHTOBKOIO,
MPOMEHI B HUX HE MOMITHI.

Por xinueBuii. Ha menenax npiOH1 rpedHenoniOHI abo IIETUHKOIMOAIOHI

165 |Byou. Tino 3mienoniOue. JIoBri CIMHHUM 1 aHATBLHUN TUTABII 3JTUBAIOTHCS 3
(164) |xBocTtoBUM.Ti0 HE 3aKiHYYETHCS TOHKOI HUTKOIO. Poauna
piukoBux ByrpiB - Anguillidae (1 pin).
166 (13) |Timo He cumerpuune. OOMaBA OKa HA O/IHINM CTOPOHI.
Tino BHUCOKe, BUcOTa Horo cknamae Oiabine 50% Bciel mosxxkunu. Ha Ttimi
167(168) 3a3BUYail € TIOMITHI INWMUAKA. YepeBHI TMJIaBIi pPO3TAlIOBaHI HE

CUMETPHUYHO: Ha OYHIM CTOPOHI BOHM 3HAXOJSTHCA Ha CaMOMY Kparo Tija, a
Ha CIIMid — TPOXW BIACTYyNalTh BiA Kpawo. PoauHa KajJKaHOBHUX -




Bothidae (20 poxis).

168 |Tino He BuCOKe, BUCOTA iioro ckiangae MeHmie 50% Bciei goBxuau. Ha Timi
(167) |Benmukux munuKiB HeMae. UepeBHi MUIaBIl pO3TAIIOBaHi CUMETPUYHO.

169 ||Por kinueBuit abo HamiBBepxHi. @opma Tina oBansHa. Poamna
(170) |kambanoBux - Pleuronectidae (23 poan).

170 |PoT HIKHIM (BepxHS mIenena 6aunthbes). Dopma Tisia S3UKOBUIHA.
(169) (Poauna mopchkux si3ukiB - Soleidae (35 pogi).

TABJIMIA JJIA BUSBHAYEHHA POJAIB

POJNHA KOTSIUUX (MAJIMX) AKY.JI - SCYLIORHINIDAE

Tino BepeTeHONOAIOHE, TOKPHUTE IUIAKOIAHOI JYyCKoro. Puimo KoHiuHe,
3arocTpeHe. MuraibpHa TIEpeTUHKA €. /[Ba CIMHHI TUTaBIll MaiKe OTHAKOBOTO
pO3Mipy, TEpIINi PO3TAIIOBAaHWKN 1033y BEPTHKAIl OCHOBH YEPEBHHX
IJ1aBIIB. AHaBbHMM M1aBelb €. KiniB Ha XBOCTOBOMY CTEOJI1 HEMAE.

1(2)

BepxHiii kpaii XBOCTOBOTIO IJIaBLA He 3a3yOpeHuil. Pix korsiumx axkyJ -
Scyliorhinus (15 BumiB).

POJIMHA CIPUX, ABO BJIAKUTHUX, AKYJI - CARCHARINIDAE

Tino BepeTeHONoOAIOHE, BKpUTE IUIAKOIMHOKO JIYCKOI. Puiao KoHIYHeE,
3aroctpene. MuraibpHa nepeTrHKa €. J|Ba CriMHHI IJ1aBIi OJHAKOBOTO PO3MIpY.
[lepmnii CMHHUI TUIaBElb PO3TAIIOBAHMI TMOMEpey BEPTUKAIL OCHOBU
YepeBHUX IUIaBLIB. AHAIBHUI MI1aBelb €. KiliB Ha XBOCTOBOMY CT€0JI1 HEMAE.

1(2)

binss OCHOBM XBOCTOBOTO IUIaBLsL € IolepedyHa siMKa. Por 030poeHuit
CWIBHUMHU TOCTPUMHU 3y0aMH, MO Kpasx sKUX € JpiOH1 3yOuuku. Pin
0JakuTHHX akyJa - Carcharinus (30 BuuiB).

POJIMHA OCEJIEJINEBUX AKYJI - LAMNIDAE

Tino BepeTeHONOAIOHE, MOKPHUTE IUIAKOIAHOK JYCKOw. Puiio KoHIuHe,
3arocTpeHe. XBOCTOBE CTEOJI0, IO CTOHIIYETHCS, MA€E T0Ope PO3BUHEHI O14HI
kuni. CnuHHMX TU1aBIiB 1Ba. [lepmmii po3ramoBaHUil Haa 3aJHIM KpaeMm
OCHOBHU TPYJHUX, IPYTUH, y>KE MaJCHbKUIN — HAJl aHAJTbHUM. 3si0pOBI IIUTMHHA
mUpoKi. 3yOW BeNMKi, TPUKYTHI, po3TamioBaHl B Tpu psau. Koxken 3y0 3
TphoMa BicTpsiMu. Pin ocesiequeBux akyJ - Lamna (2 Buan).

POIMHA KOJIIOUYUX AKVYJI - SQUALIDAE

Tino BepeTreHOMOMIOHE, TOKPUTE TIUIAKOITHOIO JYCKoro. Puigo KoHiuHe,
3aroctpeHe. CriMHHUX TUIaBLIB JBa. [lomepeny KOXKHOTO CIMHHOTO IUIABIS €
o oaHii kosrouri. OOHIBa CIHHHI TUIABII 32 CBOIMH PO3MipaMU OJTHAKOBI.
AHaBHOTO TIIABI HEMae. 310poBi MIUIMHU HEBEIHKI, OpHU3KaJIbIe BETHUKE.
3y0u piBHOT BETUYHHHM, KOC1, pO3TaIlllOBaH1 HA BEpXHiil 1 HUKHIN 1ienenax. Pig
KOJIIOUHMX aKyJ - Squalus (8 Bumais).

POJIMHA NTOJISAIPHUX AKYJI - SOMNIOSIDAE




Timo BepeTeHONO10HEe, MOKPUTE IJIAKOIMHOK JTYCKOK. PUIlo 3BepXy 1 3HUBY
omykie. CHUHHHMX TUTaBIiB JaBa. KOJIOYWKM Tonepeny CHHMHHHUX TUIABIIIB
BijicyTHI. Bcl muiaBImi BITHOCHO HEBENMHKI. AHAJIBHOTO TUIABI Hemae. 3yOu Ha
BEpXHIN 1mIenemni ApiOHI, KOHIYHI, a Ha HIKHIA — BEJHKI, 3aJIOMJICHI BIIEPEI.
Pin moasipHux akyJa - SOmniosus (5 BuuiB).

POIMHA CITPABXKHIX CKATIB - RAJIDAE

Tim0 okpyri0-KBaipaTHOI (HOPMHU 3 BETUKUMHU a00 IpiOHUMH KoTroukamu. Ha
KIHI{I XBOCTOBOI'O cTe0J1a € IBa HEBEIUKI IJIaBIll. XBOCTOBUH IIABELH
BiJCYTHIN. Pig cipaBxHixX ckatiB - Raja (12 BuiB).

POJIMHA CKATIB-XBOCTOKOJIIB — TRYGONIDAE (DASYATIDAE)

Tiso rose, rmaake. Ha KiHII XBOCTOBOro cTeb1a HEMA€E CIIMHHUX TUIABIB.
XBOCTOBHMI IIJ1aBeIb BiACYTHIN. Ha xBocToBOMY CTEOII1, 1110 3aKIHYY€ETHCS
TUIETCHOBUIHUM YTBOPEHHSM, € JJOBTa MIJIKOIMOAi0Ha 3a3y0JieHa KOJIFOUKA.
Pin ckariB-xBocTokoiB - Trygon (Dasyatis) (38 BuiB).

POJIMHA HIIYKOBHUX - ESOCIDAE

Tino nmoxoBkeHe 1 HU3bKE. ['0J0Ba BeIMKa 3 CHJIBHO BUTATHYTHM 1 MPUILTIOCHYTUM
punioM. Pot nmyxke Benukwnii. CIMHHHAN TJIaBEIb 3HAXOAWTHCS HAJ AHAJbHUM, Ha
MDKILEJICTHUX KICTKaX, COUIHUKY, SI3UIIl Ta HA HUXKHBOILIEICITHUX KICTKaX — CHJIbHI
3you. Illoku Bkputi nyckoro. Pix myk - ESOX (5 BumiB).

POIMHA COMOBHX - SILURIDAE

Tino rone. XXupoBoro rmiaBis HeMae. AHaIbHUI IUTaBEIlb JOBTUM, B HbOMY HE
MeHmie 70 mpoMmeHiB. Y CHOMHHOMY IUIaBli HE Ouibine 5 mpomeHiB. ['omoBa 1 poT
Benuki. € Bycuku. Ha mienenax posramioBaHi O6araTodmcesibHI HIITKOBUIHI 3yOU.
BycuxkiB Tpu mapu. Pix comis - Silurus (2 Bumn).

POJINHA XAPIYCOBHUX - THYMALLIDAE

Tino BKpHUTE HMKIOITHOIO HIUTHHO PO3TAIIOBAHOI JYCKOIO. biuHa miHisA moBHA. €
YKUPOBHiI TuiaBerb. CIMHHUYN TIJ1aBEllb JOBTU, B HhOMY He MeHIe 17 mpoMeniB. Pot
HeBennkuil.3you Ha mienenax ciadbki  Pin xapiycis - Thymallus (4 Buan).

POIMHA B’IOHOBHUX - COBITIDAE

Pot BucyBHui, 6€33y0Ouii. 3yOu € JInille Ha HUKHBOTJIOTKOBUX KicTKax. T1i10
roje abo BKpUTE nOyXe IpiOHOW Jyckoro. JKUpOBOro IUIABIS HEMAE.
UepeBHi MaBLl pO3TalIOBaHI M03aAy rpyaHUX. BycHKiB HE MEHILE TpbOX
nap. [lnaBanpHuil MiXyp 3B’S3aHUN 3 KHUIIEYHHKOM; BIH MOBHICTIO 200
YaCTKOBO PO3MIILIEHUN Yy KICTKOBIHM KarlCyJii.

1 (3) |Bycwukin 6 abo 8.

[Tiz oxoM 3 KOXKHOTO OOKY € CKJIaJCHUH NI, 1HO1 TTIMOOKO CXOBaHUH Mij
2(3) |mxiporo. ['onoBa 3n1aBneHa 3 60KiB. XBOCTOBHIA IIJIaBEIlh 3a0KpyTIeHUH. Pix
munasBok - Cobitis (5 BumiB).

BycukiB 10, 13 HuX 4 3HaXOATHhCS Ha HUKHIN I11eJIeTi. XBOCTOBH IJIaBeIlb

3() 3a0KPYTJICHUH. Pin B 1oHiB - Misgurnus (8 BuuiB).




KounTposbHi 3antuTaHnHs

. 3arajibHa XapaKTEepUCTUKA KICTKOBUX PHO.

. [TokpuBH Tia KICTKOBHUX PHO.

. Tunu TycKku KICTKOBUX PHO.

. Tunu mapHUX IJIaBI[iB KICTKOBUX pHUO.

. Tunmu XBOCTOBUX ILJIABIIIB KICTKOBUX pHO.

. Bumo3minm jrycku KicTKOBUX pHO.

. Ckerner KiCTKOBUX pHO.

. TpaBHa cuctema KiCTKOBHUX pHO.

. JluxanpHa cucTtemMa KiCTKOBUX pHUO.

. BuninbHa cuctema KicTKOBHX puO.

. KpoBoHOCHa cucTema KicTKOBUX pHO.

. HepBoBa cucrema KicTKOBUX pHO.

. CrareBa cuctema KiCTKOBUX pHO.

0. Po3MHOK€HHS Ta pO3BUTOK KICTKOBUX pHO.

1. 3HaueHHs KICTKOBUX pUO B MPUPO/Il Ta KUTTI JIFOIUHU.

12. Knacudikaitisi KICTKOBUX pHO.

13. 3HayeHHs KICTKOBUX PUO Y IPUPOJII Ta KUTTI JIFOIUHU.

14. Knacudikarisi KICTKOBUX puo0.

15. IlopiBHsIbHA XapaKTEPUCTUKA TUXAIBHOI CUCTEMHU MIHOT 1 KICTKOBUX pHUO.
16. ITopiBHsIBHA XapaKTEPUCTUKA HEPBOBOI CUCTEMHU MIHOT 1 KICTKOBUX pHUO.
17. IlopiBHsIbHA OpPTraHiB BUAIJICHHS JAHIIETHUKA 1 KICTKOBUX pHUO.
18. Opranu 4yTTs y KICTKOBUX pHO.

19. Cnocib XUTTS KICTKOBHX pHO.

20. bynoBa Ta QpyHKI1i O19HOI JIHII.

21. IopiBHSsIIPHA XapaKTEPUCTUKA CKEJIETY MIHOT Ta KICTKOBUX pHO.
22. BunukHeHHs Ta Oy7j0Ba 3y0iB y KICTKOBUX puO.
23.IlixTyBaHHS PO OTOMCTBO y KICTKOBUX PHO.

24. TlommpeHHs KICTKOBUX pUO IO BOJIOMMAX 3€MHOT KYJIi.

25. Ocob61uBOCTI CrIOCOOY JKUTTSA MPICHOBOJAHUX T4 MOPCHKUX KICTKOBHX PHO.
26. BeneTtHi Ta KapauKu cepen KICTKOBUX puoO.

27. OcobIMBOCTI KUBJICHHS KICTKOBUX PHUO.

28. B3aeMOBIJHOCHHH JIFOJIMHU Ta KICTKOBUX pHUO.

29. 3HaueHHs KICTKOBUX pHO y MPUPO/I1 TA KHUTTI JIFOJAUHH.

30. CiTOBHI1 MpoMUCEN KICTKOBUX PHO.

31. Po3BenieHHA KICTKOBUX pUO y BHYTPILIHIX BOJIOMMAaX.

32. EX30THUYHI KICTKOB1 pUOHU.

33. JlexopaTuBHa aKBaKyJIbTYypa.

34. Xwxi Ta pOCIMHOITHI PUOH.

35. IlpoxiaHi Ta HAMIBIPOBIAHI pUOH.

36. UepBOHOKHMXHI pubu YKpaiHu.

37. OcobnuBoCTI HEpecTy pub B PI3HUX YMOBAX MOMEITKAHHS.
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JlabopatopHna podora 10

KJIAC 3BEMHOBO/HI. 30BHIIIHSA BY1OBA TA CKEJIET

3eMHOBO/IHI, 00 am(i6ii, 11e mepI NPUMITUBHI Ha3eMH1 XpeOeTHI TBapUHH,
K1 HaJleXaTh 10 Tpynu aHamHii. [ 1X 1HANBIAYaTbHOTO PO3BUTKY XapaKTepHa
3MiHA CepeOBHIIA TPOKUBAHHS: MMOYATKOBI a3y PO3BUTKY BiIOYBaIOTHCS Y BO/II,
a JOpOCIIi TBAPWHH MPHUCTOCOBAHI JI0 KHUTTS Ha CyIm. Y 3B'SI3Ky 3 IUM 3€MHOBO/IHI
BEIyTh BOJHO-Ha3eMHHI cmoci®0 xuTtsa. Cxoxicth amdibii 3 BOTHUMHU

TBapUHAMU:

1.

2.
3.
4

o ol

© ®

10.

©ONDOAW

11.
12.

NOAIOHUN PO3BUTOK SIEID;
BIJICYTHICTb 3apOJKOBHX 000JIOHOK;
HAsIBHICTh JINYMHKH;
JTUXaHHA JUYMHOK 1 Oaratbox BoaHUX amdiOiii BimOyBaeThCcs 3a
JIOTIOMOT OO 3510€D;
noai0Ha 0y/10Ba KPOBOHOCHHMX CHCTEM JIMYMHOK aM]10iii 1 puo;
HasIBHICTh apTepiaibHOTO KOHYCA 1 apTepiabHUX YT,
noAioHa OyJ0Ba BUAUIBHOT CUCTEMU: Y JIMUUHOK — MpOTOHEe(DpUUHA, Y
iMaro — Mme3oHeppuyHa;
MOMKIIOTEpMIs;
HIKipa CJIU3UCTA 1 BOJOIPOHUKHA;
OJIHAKOBA KUIBKICTh TOJIOBHUX HEpBiB (10 map).

Oco0smmBOCTI Opraui3zanii 3eMHOBOJIHUX:
BTpaTa 30BHIINIHBOTO CKEJIETA;
yepen IuIaTHOa3anbHUM, ayTOCTUIIYHUN  (IMiIHEOIHHOKBAAPATHUMN
€JIEMEHT 3POCTAETHCS 3 YEPEITHOI KOPOOKOIO 1 PYXOMO 3'€THY€ETHCS 3
XpeOTOM JIBOMA MOTUIMYHUMHU BIAPOCTKAMHU ), 3HAYHO MOJIETTIYETHCS;
TpyOdacTa Oya0Ba BaXKUIBHUX KIHIIBOK;
KICTKOBUH MO30K, SIKMi BUPOOJISIE 3HAUHY KUTBKICTh T€MOTJIO01HY;
cUCTEMa M's131B-3TMHAYIB 1 M'A31B-PO3TMHAYIB;
cepeaHE BYyXO 3 OJIHIEI0 KICTOUKOIO;
IIKIPSTHO-JIETEHEBHUIA THIT TUXAHHS;
pPyXOMI1 IOBIKH OY€il;
3MilllaHa KPOBOHOCHA CHCTEMa 3 JIBOMa HEPO3JLJIEHUMH KOJIaMu
KpOBOOOITry;
TPpUKaMEpHE ceprie — JBa TMepeAcepls 1 OAWH MIIYHOYOK, 3
apTepiaJbHUM KOHYCOM;
JIB1 MIBKYJII IEPETHHOTO MO3KY;
MO3KOBE CKJICIHHS — apXinaniyM.

CyuacH1 3eMHOBO/IHI TPYIYIOTbCS Y TPH PAIU:
. Besnori (Gymnophiona),

. XBocrarti (Caudata),
. besxsocti (Anura, seu Salientia).



30BHIIIHS BYJOBA TA CKEJIET 3EMHOBOTHUX HA
ITPUKJIAII O3EPHOI )KAB!

JKaba HamexxuTh 10 MepIroro kKiacy Hazemuux TBapun (Amphibia). KopoTtkuii
HIMPOKUM TyiyO ka0u 3 BETUKOIO IJIECKATOI TOJIOBOIO M030aBieHuil Oyab-sSKOro
30BHIIIHBOTO cKeyieTa. Tio ii 3aBXAM BOJIOTE 4Yepe3 HAsBHICTH y IIKIP1 BEJIMKO1
KUJIBKOCT1 0araTOKJIITHHHHUX 3aJ103.

BoHu BUALIAIOTh TOHKUH MIAp CIU3Y, IO MOKPHUBAE BCE T1JI0, 3BOJIOKYIOUU
HIKIpY 1 TUM caMUM oxopoHsie ii Bia Bucuxanus. [lIkipa 6epe yuacTsb y ra3000MiHi.
Y ponyx, sIKi )KUBYTh Y BITHOCHO CYyXHX MICLSX CJIM3 T'YCHE 1 YTBOPIOE Ha HIKIpi
HIUIbHY TUTIBKY, 3aBISKH SKIi 3HUKYETHCS Bifaaya BoJoru. CeKpeT MIKIpHUX 327103
(JDKepIISTHOK, POITyX, ASSKHX CaJlaMaHIp) Ma€ MOAPasInuBi ad0 OTPyiHI pEUYOBUHHU.
B cekpeTi MICTAThCS TaKOX PEYOBHHM, SIKI MAIOTh CUTHAJIBHE 3HAUCHHS, 3aBIISIKU
4OoMY BOHH BILJIMBAIOTh HA MOBEAIHKY IHIINX OCOOMH. B HIDKHIX IIapax emijgepmicy
Ta B KOpPi1yMl pO3TallOBaHi1 MIrMEHTHI KIITHHH, sIKI 3yMOBIIOIOTHh BUJIOCTICHU(]iUHE
3a0apBieHHs. OcTaHHE BHUKOHY€E pi3HI (YHKII: MacKyBaHHA (KpUNTHYHE abo
3aXMCHE 3a0apBJICHHS); MMONEPEPKEHHS Ta BUJIAKYBaHHS Ui BUIB 13 OTPYHHUMU
3aj03aMu (aroceMaTuyHe 3a0apBJICHHS 3 SICKPABUMM KOJIbOPOBUMH IUISIMaMHU);
CTaTeBUX BIJIMIH — y caMIliB 3a0apBJICHHS JJOCUTh YaCTO CTa€ OUIBII SICKPAaBUM Ha
MOYaTKy PO3MHOXKEHHS, 110 MOJIETUIYE 3yCTPIY CTATEBO3PLIMX OCOOUH 1 CTUMYJIIOE
cnaptoBaHHd. OKpeml BHIU MOXYTh 3MIHIOBAaTH IHTE€HCUBHICTH 3a0apBJICHHS B
3aJIEKHOCTI BiJl KOIbOPY (DOHY, HAWKpalle 1€ BUPAXKEHO B JACSIKUX JIEPEBHUX Kal.
B HazeMHUX BHUAIB IUIOCKI KJIITMHU 30BHIIIHBOTO Iapy EMITENII0 MiIAal0ThCs
3pOTOBIHHIO Ha KIHISX MajbLiB 1 YTBOPIOIOTH KIITi (IIMopueBa xada, KIFTUCTUN
TPUTOH). Y OE3HOTUX Yy KOpiyMi MICTAThCS IpiOHI KICTKOBI JIYCKH — 3aJIUIIKH
KICTKOBOTO MOKPHUBY MaJIC030MCHKUX 3€MHOBOJIHUX. B 0€3XBOCTHX 3€MHOBOJIHHX
1] MIKIpOK PO3TalloBaHi BeNWKl JiMbaTU4H1 JaKkyHu (pe3epByapH), B SKUX MPHU
CIPUTIMBUX YMOBaX HAKOMMUYETHCS 3aIac BOJIH.

Ha romoBi mepen ounMa 100pe mOMITHI Hi3Api, IO 3aMUKAIOThCS KIIalTaHaMU 1
3'€eTHaHI 3 HIOXOBUMH KallCyJlaMH, a OCTaHHI MalOTh OTBOPH BCEpPEIUHY POTOBOI
MOPOKHUHU, IO 3BYThCS XOaHW, a00 BHyTpimHI Hi3api. [lo Ookax rosoBu
pO3MIIIEH] BENUKI 0Yi, sIKI MalOTh XapaKTEpHI Ui Ha3eMHUX TBapHH BEPXHI Ta
HUXKHI MOBIKU. KpiM TOr0, OKO 3aKpHUBAETHCS TPETHOIO MOBIKOIO, IO PO3TAIIOBAHA
i HIKHBOIO 1 3BEThCsl MUTOTIIMBOIO. [103amy odei po3raioBaHi OKpYTJIi OTBOPH,
3aTSATHYTI TOHEHbKMMHU OapaOaHHMMM mnepeTuHkamu. Ha BigMmiHy BiJ camok, y
caMliB a0 y 3aJHIX KIHISIX POTa € TrOJIOCOBI MIIIKKM — PE30HATOpH, IO
BIJIKDUBAIOTHCA B POTOBY MOPOXKHMHY. Ha 3amHbOMy KIHII TuUTa poO3MILIEHUI
€IMHUN BUBIJIHUM OTBIp — KJI0aka. Ha BinMiny BiJ pu0, IKipa ka0u CHOJyq4aeThCs
3 TIJIOM JIMILIE€ Ha MEBHUX AUISTHKAX, MK SIKUMH PO3TAIlIOBAaHI BEJMKI MOPOKHUHHU,
3armoBHEHI JiMporo — miMdaTuani Mimku. [piOHI KOHYCOBUAHI 3yOH pO3MIIIICH] Y
a0 He JUIe HAa BEPXHBONICNCITHUX Ta IIEJIENMHUX KIiCTKaxX, a ¥ Ha Jjemimn. Y
3aJIHIX KyTax MiJHEOIHHS B POTOTJIOTKOBIN MOPOXHWHI PO3TAIIOBAaHI €BCTaxi€BI
TpyOH, 10 € BHYTPIIITHIM OTBOPOM CIIYyXOBOTO amapara. Ha HY>KHIN CTIHII POTOBOT
MIOPOKHUHHU PO3MIIICHUH S3HK, 32 SKUM € OTBIp — TOpTaHHA IUIMHA, 1110 OTOYEHA
MapHUMU YepHaTONOAIOHUMH XPSIIIaMH, Ha SIKAX HATATHYTI JIB1 3TOPTKH CIU30BO1



000JIOHKH — TOJOoCcOBi 3B's3ku. CkeneT xabu TMOAUICHWA HA BIAMIIM 1, KpiM
XapaKTepHUX sl pud TyJIyOOBOTO Ta XBOCTOBOI'O BUIJUIIB, MA€ II€ MO OJHOMY
XpeOIto B wutiHomy Ta nonepexogomy BijauIax. XBOCTOBUM BT — YPOCHUTD,
eMOpPIOHATBHO 3aKIATAETHCA Y BUIUISIAL OKpeMUX XpeOIiB (10 12 mT.), skl mOTIM
3pocTaroThesa. Ha BigMiHY Bif pu0, y sSKUX XpeOIli JBOBTHYTI — am@iyenvhi, y
aMm(}101ii BOHM TIEpETHBOBTHYTI — npoyenvhi (3a BUHATKOM 8 Ta 9-ro XpeOIB).
3HaYHO YCKJIQJIHEHI 1 Kpallle pO3BUHEH]1 MOSICH KiHIIIBOK.

Yepenm cydacHHMX 3EMHOBOJHHUX XapaKTEPHU3YE€ThCS HASBHICTIO MEHIIIOI
KUTBKOCTI KICTOK Yy TIOpIBHSHHI 3 uepernoM pubu. Bin wmae nBa Bigauiu:
BicIlepabHUN Ta OCHhOBHIA, a00 HEBpadbHUN. BepxHiil BiIIUT IIENENOBOI AYTH
IPUPOCTAE IO OCHOBOTO uepena (ayToCTuiis), a HIDKHINA (romosnor MekkeneBoro
Xpsiia) 30epirae QyHKINIO HUKHBOT meiaend. BepxHiid BIAAUT T I3UKOBOT TyTH
(migBiCOK) TIEPETBOPIOETHCS Y CIYXOBY KiCTOYKY (CTOBITYHK), OJUH KiHEHb SKOI
YOUPAETbCSI B OBaJbHE BIKHO CIYXOBOI KamcCyld, Apyruid — y OapabaHHY
NEPeTUHKY; HUXHIA BIIIIT MiA'S3UYHOT AYTH pa3oM 13 350pOBUMH Jyramu
YTBOPIOE I11'I3UKOBUI arapar.

JIBa MOTUIMYHI BUPOCTKU 3WICHOBYIOTHCS 3 HIMHHUM XpeOlleM — XxapakTepHa
puca amdibii. Y pentuiii, nraxiB 1 CCaBI[IB € OJIMH BUPOCTOK. Y CIYXOBOMY
BIJIUII € OJHA IMapa KICTOK — TEPEeAHbOBYIIHA. B OYHOMY BIIJIiJIi XBOCTATHX
am(iOiii JekaTh TMapHI OYHO—KJIMHOMOMIOHI KICTKH, Yy O€3XBOCTUX BOHHU
3JIMBAIOTBCA B OAHY KUIBLIENOMIOHY KIMHOMNOIOHO—HIOXOBY KICTKYy. Pemra
YaCTHUHA MO3KOBOI KOPOOKH 3aTHIIAETHCS XPSIIOBOIO.

KopoTki mepenHi yoThpumnaai KIHIIBKH y ka0 MOMITHO MEHIII 3a BEJIHKI
3aJIH1 M'ATUNAL, MK TAJIbLAMH SIKUX HATATHYTI MJIaBAJIbHI TepeTUHKHU. Bl mamnblii
no30aBneHi kirtiB. Ha mnepegHix KIHIIBKaX Yy CaMiiB B OCHOBI MEpIIOro
(BHYTpPILIHBOTO) MaJIbLS € BEIMKUN Oyrop, IO J0csArae 0COOJIMBOIO PO3BUTKY B
nepio pO3MHOXKEHHS, JOIOMAararoyi TPUMATUCh 32 CaMKy Mij 4Yac 3aruTiTHCHHS
ikpu. [lapHi KIHIIBKM MarOTh JIMIIE BHYTPIIIHIA CKeJEeT 1 MoOy/I0BaHi 3a TUIIOM
CHUCTEM BaXENiB, 3’€IHAHUX IIAPHIPHUMHU Cyrio0aMu. YCKIaAHEHHS Oyao0BH
NosiCiB 3a0e3meuye KiHI[IBKaM MII[HY OMOpY, YKPIIUTIOIYH iX 3B’SI30K 13 TYJIyOOM.
OOuaBi mapu KIiHIIBOK TOOY0BaHI 3a €IMHOK CXEMOI0, CHIJIBHOI IS BCIX
Ha3eMHUX XpPEeOETHHUX.

XIJI JABOPATOHOI POBOTHU

1. Po3risiHpTe 30BHILIHIO OyA0BY kao.

a) Bigmrykaiite mapHi Hi3pi, BEPXHIO Ta HUKHIO MTOBIKK, MUTOTJIMBY Ta OapaOaHHy
nepeTuHKu. BuU3HauiTh cTaTh KaOu MO MepeaHidl KiHIiBIi. KO BU BU3HAYUIIU
camlIlsl; TO MIHLETOM BIATATHITH pe3oHatopu. Ha 3aaHiil KIHIIBLI 3HU3Y 3HAUAITh
BHYTPILIHIH 1 30BHIIIHIN N'ITKOBI OYTOpKHU.

0) Biakpuiite %ab1 poT 1 HIHIETOM BUTSATHITH HA30BHI SI3UK. 3BEPHITH yBary Ha
roro gopMy 3 rMOOKOI0 BHPI3KOIO Ha 3aAHBOMY Kpai. [IpenapyBaibHOIO TOJKOIO
3HAWMITH 32 S3MKOM, Ha MIABUINEHHI, TO3J0BXKHIN OTBIp TOPTAHHOI IIUTMHH. 3a
HEI0 3HAWAITh BX1J Yy CTPaBOXiJ, a MO OOKax BiJ HHOTO - MiJHEOIHHI OTBOPHU
€BcraxieBux Tpy0. BcTpoMuBIim B 0MH 3 OTBOPIB TPyOU KiHEIb MpEmapyBaIbHOI



TOJIKM, TIOJUBITHCS, IO i1 KiHEIb, MPOKOJOBIIM OapabaHHY MEPETUHKY, BHIizE
HA30BHI. Y TmepenHid 4YacTHHI 3HAWAITH XOaHU 1 BBEAITH B OAHY 3 HHUX
npenapyBaibHy ToJNKy. [lepekonaiitecs, mo ii KiHellb BHiiJle uYepe3 HI3IPIO.
["osKOr0 3HAMAITE JeMileBl 3yOu 1 3yOu Ha BEpXHIN IIeIerl.

2. Jlns BUBYEHHsI BHYTpIIIHIX OpraHiB »abu Ta o0coOJHMBOCTEH Oya0BU
KPOBOHOCHOI CUCTEMH 3p00ITh PO3THH KaOH.

a) [loknaBmu TBapuHY Y€pEeBOM JIOTOPH 1 3aJHIMU KIHIIIBKaMH 10 cebe, 3po0iTh
CTHOYaTKy MOIMEPEYHU PO3THH IIKIpU Ha YepeBi OIkue 10 0TBOpY. BeTtpomuBim
B OTBIp KiHEI[b HOXHIlb, 3pO0ITh MO3J0BXKHINA pO3pi3 Mo OiUHIA CTOPOHI Tina
TBapUHU aX 10 Mmigdopinas. Takwii ke po3pi3 3poOiTh 1 3 Apyroro OOKy Tija
TBapUHH. 3HIMITH LIKIPYy. 3BEpPHITH yBary, ik JIETKO BOHa BIAIUISETbCA BiJ Tija
3aBIIKM HasABHOCTI JiM(aTnyHUX MimKiB. [icist bOro BUPDKTE HIDKHIO CTIHKY
NOpPOKHUHU TiNla. Ha piBHI mepeaHiX KiHILIBOK MEPepiKTe TUICHOBUM TOSC, SIKUH
BUJIAJIITh Pa30M 3 HIHKHBOIO YACTHHOIO CTIHKH Tija.

0) Y nepeaniit yacTUHI NOPOKHUHM TiJIa PO3UBITHCS Ceplie, a 1o OOKax BiJ HOTO
- BenuKy mnevinky. Cepell 4YaCcTWH MEYIHKW 3HAWITh JKOBUHUU MIXyp. 3BEpHITH
yBary Ha BIJICYTHICTHh miadparmu. Skmo Bu 3podumsiv po3tuH Jlopocioi camku
(micnst TPEThOTO POKY JKUTTS), PO3IJISIHBTE BEJHUKI 32 CBOIMU PO3MipaMU sIEYHUKH,
10 3alOBHIOIOTH BCIO CEPEIHIO 1 HM)KHIO YaCTUHU MOPOKHUHU Tina. BiaaumiTe
[IIMAaTOYOK SIEYHUKA 1 3BEPHITH yBary Ha po3Mmipu Ta 3a0apBICHHS S€lb.
3arnuOIIOI0YUCh  Jaidl B MOPOKHHMHY, 3HAMAITh NIUIYHOK, a 3a HUM —
JIBaHAATUIIATY, TOHKY Ta NpsMy KHIIKK. Ha Opwmki, B MiCIl mepexoy TOHKOI
KHILIKK B NPsIMY, 3HAWITh cene3iHKy. Ha po3TuH1 camisi po3IJIiHbTE CIM'SIHUKH,
110 pO3TalloBaHi o0 000X OOKax XpeOTa, KUPOBI TLJIA Ta BUIOBKEHI HUPKH TEMHO-
YEPBOHOTO KOJBOPY.

B) 3HIMITh CTIHKY TIOPOXXHHUHM Tija >kabW, pO3PIKTE HABKOJIOCEPIEBY
(mepukap/iaabHy) CYMKY 1 3BUIBHITH CEpIIE.

0) BcraBTe B ropTanHy HIIMHY CKISIHY TpyOKy. Hamyiite nerexi 1 po3riasiHbTe iX
aprepii. HagyTi nereni mokHa nepeB'si3aTH 1, BUIAIUBIIH X, BUCYITUTH.

r) IlimiimMiTh TMEYIHKY 1, PO3CYHYBIIM BHYTPIIIHI OpraHd, 3HAWUIITH MICIEe
3'emHaHHa 000X ayr aoptu. llepekonaiiTecs, mo B MicCli iX 3'€qHAHHS B JIBY
YacTUHY TUI BIIXOIATHh YEpEBHA apTepid, sika 3a0e3neuye moctadaHHs Kposi o
OpraHiB TpPaBHOTO TPaKTy, IEUYIHKH, XOBYHOrO Mixypa Tomio. Hikue wicis
3'€lHaHHA YT aOpTH MO OOMJIBI CTOPOHU BiJ CIMHHOI A0PTH BIAXOMASTH T'UIOYKU
apTepiayibHUX CYAWH JO0 HUPOK, CTaTeBUX 3aJI03, JKUPOBUX TiN Ta ce4oBoiB. Ille
HUKY€ BIJl CIIMHHOI aOPTH BIAXOASTH MApHI MONEPEYHl apTepli, a Aajil — HenapHa
OpwxoxoBa. HapeiuTi, B KiHIIEBIH YaCTHHI CIMHHA a0OpTa.

1) BuganiTe npaBuil s€4HUK CaMKU Ta PO3TIIIHbTE MroJuiepiB kaHam (SHULIETPOBI)
01710T0 KOJBOPY. 3BEpHITH yBary, IO BiH MOYUHAETHCS BOPOHKOK SUIETTPOBOIY
003y JIETEHIB 1 TATHETHCS 10 KJIOAKH.

e) PosrnsHyBImM BHYTpPIITHI OpraHd 1 OCHOBHI apTepilaibHI CYJIWHU, IO
MOCTa4ar0Th IM KPOB, MIEPEBEPHITH jka0y HA YEPEBO Ta, MepepizaBiIn Ol 3aTHIX
KIHI[IBOK TOMEpPEeK Tila MIKIpy, 3aBEpHITh i1 BBEPX JO0 TMEPEIHIX KIHIIIBOK.
PosrisHbTe Ha MIKIP1 pO3rany ) KEHHS MIKIPHO-JIETEHEBO1 apTepii.



PO3I'JIAHYTU PUCYHKHU TA BUBYUTHU BYIOBY
S3EMHOBO/JHHUX

3aBaanns 1. Po3rasiHyTu 30BHIIIHIO Oy/10BY 0€3XBOCTHX 36MHOBOJHUX (puC. 77).
B B

Puc. 77. 3oBHimHs OynoBa xxabu (A):
1 — xoanu; 2 — Biku; 3 — oko; 4 — GapabanHa nepeTuHKa; OynoBa nepenHix KiHiiBok xabu (b): a
— 1urede; 0 — mepeaIuTiuYs; B — KACTh Ta MalbIli; OyaoBa 3aaHiX KiHIIBOK (B): a — crerno; 6 —
TOMLJIKa; B — CTONA Ta Mablli;
3aBaanns 2. Po3risHyTr 30BHIIIHIO O0y0By XBocTaTx (I') Ta 6e3norux (/1)

3eMHOBOJHUX (puc. 78).

Puc. 78. 3oBHimns OymoBa xBoctatux (I) Ta 6e3H0rux (/1) 3eMHOBOJHHX
1 —romoBa; 2 — Ti10; 3 — XBICT; 4 — KIHIIBKH

3aBaanns 3. Po3risiHyTH opraiu, 1o po3MillyloThCs Ha TOJI0B1 xkabu (puc. 79).

Puc. 79. Opranu, 1o po3MIIIyrOThCS Ha TOJOBI KaOu:
1 — pot; 2 — 30BHIiNIHIA HOCOBUH OTBIp; 3 — BepXHs MOBiKa; 4 — HIKHA TOBIKa; 5 — OapabaHHa
NepeTrHKa; 6 — 30BHIIIHI pe30HATOPH; 7 — SI3UK; 8 — X0aHH; 9 — OTBOpU €BcTaxieBuX TpyO; 10 —
ropraHHa miiuHa; 11— comuukosi 3you; 12 — oko



3aBaanHs 5. Po3rnsHyTH prcyHOK Ta BUBYUTH Oyn0BY mikipu (puc. 80).

Puc. 80. bynoBa mikipu >xa0u:
1 — eminepwmic; 2 — Kopiy™m; 3 — 3aJI03HUCTI KIITHHH IIKIPHOI 3a71031; 4 — MYCKYJIbHUN TOKPUB
3aJI03M; S5 — BUBITHUM MTPOTOK MIKIPHOI 3aJ103H; 6 — MIrMEHTHI KJIITHHU
3aBaanus 6. BuBuntu ckenet 3eMHOBOAHHX (puc. 81).

'y

Puc. 81. Ckener canamanapu (A) i xabu (b):
1 — mmiianii xpeGenp; 2 — TymyOoBi Xpeodui; 3 — KpuxkoBHuid xpebenp; 4 — TymyooBi xpedui (y
abu 3pOCIUCS B OJIHY KICTKY — YpOCTWIIB); 5 — MJIEYOBUH mosic; 6 — miede; 7 — MpoMeHeBa
KICTKa; 8 — JIIKThOBA KICTKA; 9 — 3pOIIeH] JIIKThOBa 1 MpoMeHeBa KicTku; 10 — 3am'scti; 11 —
n’scth; 12 — ¢danmanru manemiB; 13 — crerHo; 14 — Benmmka rominkoBa KicTka; 15 — mana
TOMUTKOBa KIiCTKa; 16 — 3poIeHi Benuka 1 Majia TOMUIKOBI KicTku;, 17 — mepenmiecHo; 18 —
rocHa; 19 — dananra manbIiis



3aBaanusa 7. BuBuutu 6ynoBy uepena xabu (puc. 82).

Puc. 82. Uepen xabu:
A — 3Bepxy (ITpaBOpyY MOKPHUBHI KICTKH YEPEITHOI KOPOOKHU BUaeHi); b — 3HU3Y;
1 - wMbKmenenHa KicTKa; 2 — BEpXHbOIICNENHA KIiCTKa; 3 — JIO00OBHH  BiJPOCTOK
BEPXHBOIICIETHOT KICTKM; 4 — KBaJpaTHOCKYJOBa KICTKa; 5 — Jyckara KicTka, 6 —
NepeIHBOBYIITHA KiCTKA; 7 — MOTHINYHHNA cyTii00; 8 — JIOOHO TiM’sTHA KicTKa; 9 — HOCOBA KIiCTKa;
10 — knuHOHIOXOBa KicTka; 11 — mepemounwii BimpocTok; 12 — kpwionomiOHa kictka; 13 —
n00oBa GoHTaHeNb; 14 — TiM'sHA PoHTaHENb; 15 — OlyHa MOTUIMYHA KicTKa; 16 — comnuk; 17 —
napacdenoin; 18 — migHeOiHHA KicTKa; 19 — miHeOIHHOKBAAPATHUIN XPSIIT
3aBaanns 8. BuBuntu OyJ0BY TpyIHOTO MOsica Ta KIHIIIBKH kabu (puc. 83).

Puc. 83. Ilepeans kiHIIBKA 1 IJICYOBUH ITOSC KaOU
1 — nevoBa KicTka; 2 — TojliBKa 1uieya; 3 — nepeamiiyus; 4 — JIKTbOBa KICTKa; 5 — IpOMEHeBa
KICTKa; 6 — JIIKThOBUHN BIAPOCTOK; 7 — 3am'acTi; 8 — m’scTh; 9 — dananru nansilis; 10 — monaTka;
11 — mapmonaTkoBui Xpsur; 12 — kopakoin; 13 — cyrino06oBa 3amajarHa A TOJIIBKY 1uieva; 14 —
MIPOKOPAKOINHMN Xpsny; 15 — kimrounns; 16 — rpyauHa; 17 — nepearpyaussuk; | — penykoBaHuid
nepuuit manens; [I — V — 1odpe po3BUHEHI MabIli



3aBaannsa 9. Busuntu 6y0BYy Ta30BOTrO mosica Ta KiHIIBKHY kabu (puc. 84).

Puc. 84. 3anns xinmiBka (A) 1 TazoBuit nosic (b) xabu 300Ky:
1 — CTETHOBA KICTKA; 2 — IOJIIBKA CTErHa; 3 — romijaka; 4 — BeJMKa rOMIJIKOBa KICTKa; 5 — Majia
rOMIJIKOBa KicTka; 6 — mepemmiecno; 7 — tibiale; 8 — fibulare; 9 — mmocna; 10 — dananru
naibliB; 11 — pyaumenT nanbis; 12 — kiyboBa kictka; 13 — cigHuvHa KicTka; 14 — 100KOBHIA
xpsg; 15 — Beprmoxkna 3anaauHa; [ — V — nansii.

JlaGoparopHna podora 11
KJIAC 3EMHOBO/IHI. BHYTPIIIHSA BY1OBA

Tomnorpadist BHyTpilIHIX opraHiB y am(iOiii MOpiBHIHO 3 pubamMu Ma€e CBOI
0COOJMBOCTI B 3B’SI3KY 3 BHUXOJOM Ha Cylly. 3MIHU TOPKHYJHCS BCIX CHCTEM,
0COOJIMBO IMXAJIBHOT Ta KPOBOHOCHOI. OpraHu JUXaHHS MOYMHAIOTHCS HI3IPSIMHU,
AK1 3’€JIHaHl 3 POTOBOIO MOPOKHMUHOIO XOaHAMH. 3a SI3MKOM € OTBIp — rOpTaHHA
HIUIMHA, 110 0TOYEHA NapHUMU YepHAJIOBUIHUMU XpsiiamMu. JIereHi — TOHKOCTIHHI
MIIIKHA, CTIHKM BHYTPIIIHbOI MOBEPXHI SKUX YTBOpPEHI KoMmipkamu. TpaBHa
CHCTEMa TMOYHHAETHCS POTOTIIOTKOBOIO MOPOXKHUHOIO TEPEXOJUTh B KOPOTKHIA
CTpaBOXiJ, a Jajdi B NUIYHOK. 3a NIIYHKOM 1€ 0dgaHaoysamunania KUIIKa, siKa
NEePEXOAUTh Y MOHKI, a 1ajll — B npsAMY KHILKY, 10 3aKIHYYEThCS K10aKoro. Y MeTIl
JBAHAALSITUNANOl KHUIIKK PO3TalllOBaHa niduulyHkoea 3anosa. llpaBopyd Bia
NUIyHKA 3ayiarae Beiauka mnedinka. KpoBoTBopHMM 1 JTiM(OTBOPHUM OpPraHOM €
cesne3inka. Y JOpOCIUX TBapUH € TIApHI TyJIyOOBI HUPKH 3 BUBITHUMHU MPOTOKAMHU
(Bomb(hoBI KaHAM) Ta TOHEHBKUH CEUOBHUH MIXyp, SKHH € BHI'STYYBAHHSIM
YepeBHOI CTIHKM Kiloaku. KpoBOHOCHa cucTema 3aMKHYyTa, TPUKaMEpHE ceple
MICTUTBCS B TOHEHBKIM TMepukapaianbHid cymili. Ceprie CKIagaeThCs 3 JBOX
nepejacepab IpaBoro i JiBoro 1 ogHoro mnuiyHodka. Kpim Toro, nmo cepis
NpUIrae BEHO3HUM CUHYC Ta apTepiajbHUMl KoHyc. Bix aprepianbHOro Konyca
BIIXOJATh TPU MapH1 1Yru aopTu. YacThHA KPOBI 3aJMIIAETHCS apTEpialbHOIO —
B COHHUX apTepisfiX, 4YaCTMHA — BEHO3HOI — B LIKIPHO-JIETEHEBUX apTeplsx,
pemiTa — 3MilaHo — B 1y3i aopTu. HepBoBa crcreMa CKIaa€ThCs 3 TUX CaMUX
BIILTIB, 10 ¥ y puO. [lepeaniii MO30K pO3BUHEHHUI Kpallle, MO304YOK — Tipiie. 3



Opra”iB d4YyTTS Yy BOJHHX 3E€MHOBOAHMX € OiyHa miHig. Odi 3eMHOBOJHUX
MPUCTOCOBAHI JJISl JKUTTS HAa CYXOJOJi, ajie CIPUUMAalOTh TUIbKH Ti 00’ €KTH, SIKi
pyXarThcs. 3aXUIlEH] 04l MOBIKaMH, B ka0 po3TalloBaHi HaJ TOBEPXHEIO TOJIOBH,
110 JI03BOJISIE M CIIOCTEpIraTv 3a TUM, IO BiJIOYBA€THCS HAJ MOBEPXHEIO BOJIU.
Opranu ciayxy: BHYTpIIIHE Ta cepeiHe Byxo. CMaKkoBi pelienTopu, po3TalioBaHi Ha
S3UI1 1 B POTOBIA MOPOXXHUHI. KIIITUHM MIKIpU CIPUHAMAIOTh XIMIYHI PEYOBUHU,
MEXaHIuHl TOJPa3HHUKH, 3MiHU Temiepatypu. Kabu — 1e po3auIbHOCTATEeBI
TBApUHM, 3aIUTIAHEHHS y SIKUX 30BHIiIIHE. CTaTeBl OpraHd CamIliB MpeJCTaBIICHI
NapHUMU KOBTYBAaTO — OUIMMHU cim'sHuKamu, MO TPUISATAIOTH 10 YEPEeBHOI
MOBEPXHI HUPOK, Ta Hcuposux mii. Y CaMOK OPTaHU PO3MHOKEHHS CKJIaJal0ThCs
3 MMapHUX 3epHUCTOI OYJTOBU SE€YHUKIB Ta MAPHUX SUIETIPOBOIB — MIOJJIEPOBUX
KaHaJiB, 110 BIAKPUBAIOTHCS B MOPOKHHUHY TilIa PO3IMIMPEHHSIM — Jiiikoio. Han
S€YHUKAMU, K 1y camIliB, PO3BHUHEHI >KUPOBI Tina. SHIM, 0 MOTpanuin 4yepes
PO3pUB Y MOPOKHUHY T, MO SUIENPOBOY MPOHUKAIOTH Y KJIOAKY, a 3BIATH —
HA30BHI1. 3aIUIiIHEHHS 30BHILIHE. PO3BUTOK 3 EPETBOPEHHSIM.

PO3IJIAHYTU PUCYHKU TA BUBUUTHU BHYPIHIHIO BY1OBY
3aBaanns 1. BuBuutu Tonorpadiro BHyTpillIHIX OpraHiB *kabu (puc. 85).
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Puc. 85. Baytpimas OynoBa xadu (camkn)

1 — cepuie; 2 — nereni; 3 — jiBa JIONaTh NEYiHKH; 4 — MIpaBa JIONATh MEUiHKH; S5 — )KOBUHUHN MIXyp
y UEHTpaJbHIN JoMaTi meuiHku;, 6 — IMUTYHOK; 7/ — MIAIITYHKOBA 3a7103a; 8 — JABaHAALSTUIIANA
kumka; 9 — Tonka kumka; 10 — npsma kumka; 11 — cenmesinka; 12 — kmoaka (po3rtsra); 13 —
ceuoBHii Mixyp; 14 — oTBip ceyoBoro mixypa; 15 — Hupka; 16 — cevornposin; 17 — nmapHi oTBOpH
ceuonpoBoiB y kioari; 18 — mpaBuii sieunuk (miBuil Bumanenuit); 19 — xwupose Tino; 20 —
npaBuil siinenposia; 21 — niBuii slenpoBia; 22 — MaTOYHUN BIIUIL sitienpoBoay; 23 — OTBIp
SAIETPOBOTY B KJoalli; 24 — ciuHHA aopTa; 25 — 3a/iHs MMOPOKHUCTA BeHa; 26 — CITijIbHA COHHA
aprepis; 27 — niBa Ayra aopTH; 28 — HIKipHO-JIereHeBa BeHa
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3aBaannsa 2. BuBuntu 6yn0By AnxanbHOI cuctemu aMm(iOiit (puc. 86).
b 3 4

A b
Puc. 86. J/IluxanbHa cuctema xaou (A):
1 — nereni, 2 — cTpaBoOXij, 3 — IIOTKa, 4 — 30BHIIIHI HI3API1, 5 — HIWKHS Ienena, 6 — s3UK, 7 —
roJIOCOBA LIIMHA, 8 — TOJNOCOB 3B s3KH, 9 — 6ponxu, 10 — murynok. CxeMa Oy7I0BH JIETCHb
3eMHOBOAHUX (B): 1 - Tpuron; 2 — xaba; 3 — poryxa
3aBaanns 3. [locmiauty MexaHi3M TUXaHHS 3eMHOBOIHUX(pHC. 87) .

Hizapi Hizapi
3 KNanaHoM 3 KnanaHoM

NereHn

A3nK

A3UK

M'asn AHa M'A3n AHa
pOTOBOI poToBOl
MOPOXHUHU NOPOXHWUHU

Puc. 87. MexaHi3M BEeHTWIALI] JIETEHD Ka0u
3aBaanus 4. Busuntu 6ynoBy cepus xabu (puc. 88).

Puc. 88. Cxema cepris sxabu:
1 — mpaBe mepencepnas, 2 — miBe mepencepas, 3 — NIIyHOUYOK, 4 — KIamaHH, 3aKPUBAIOTh
3aranbHU OTBip, IO Bexe 3 000X mepeAcepAb y HUIYHOUOK, 5 — apTepialbHHM KOHYC, 6 —
3aralibHAN apTepialbHuil CTOBOYp, 7 — MIKIpHO—JIET€HEBa apTepis, 8§ — myra aopTtu, 9 — 3arajibHa

coHHa aprepis, 10 — coHHa 3a703a.



3aBaanua 5. BuBunTt 0y10BY KPOBOHOCHOI crcTeMu kabu (puc. 89).

A

Puc. 89. Benosna cucrema xabu(A):
1 — Beno3Ha na3syxa, 2 — npase nepejacepas, 3— JiBe nepeacepas, 4 — LUTYHOUOK, 5 — 30BHIIIHSA
speMHa BeHa, 6 — BHYTpIIIHA speMHa BeHa, 7 — BEJIMKA IIKIpHA BeHa, § — IUiedyoBa BeHa, 9 —
niAKIoYnyHa BeHa, 10 — mpaBa nepeaHs NOpPOXHMUCTA BeHa, 11 — jiBa mepeaHsl MOPOKHUCTA
BeHa, 12 — crerHoBa BeHa, 13 — cijHW4YHa BeHa, 14 — 3arayibHa KIyOOBa BeHa, a00 BOpITHA BeHa
HUpPKH, 15 — yepeBHa BeHa, 16 — BOpiTHa BeHA MMEYiHKH, 17 — BHHOCHI HUPKOB1 BeHH, 18 — 3a1Hs
NOpOXKHKCTA BeHa, 19 — medinkoBa BeHa, 20 — jereHeBa BeHa, 21 — merke, 22 — medvinka, 23 —
IUTYHOK, 24 — KUIIEYHHUK, 25 — ciM’stHuK, 26 — Hupka. ApTepiaiibHa cucrteMa xaou (b):
1 — mpaBe mepezacepns, 2 — miBe nepeacepis, 3 — HUIYHOUOK, 4 — apTepiaibHUN KOHYC, 5 —
3araJlbHU# apTepiaabHuil CTOBOYp, 6 — IIKipHO—JIEreHeBa apTepis, 7 — JereHesa aprepis, 8§ —
BeJIMKa IIKipHa aprepist, 9 — mpaBa ayra aopt, 10 — miBa ayra aoptu, 11 — mOTHIMYHO—
xpebeTHa aprtepis, 12 — migkitounyHa aprepis, 13 — crnuHHaA aopra, 14 — KUIIKOBO—OpHXKOBa
aprepis, 15 — cedocrareBi aprepii, 16 — 3aranpHa ki1yOoBa apTepis, 17— 3arajqbHa COHHa apTepis,
18 — BHyTpimHSA cOHHA aprtepis, 19 — 30BHIMHSA coHHA aprtepis, 20 — coHHa «3anmo3an, 21 —
jereHs, 22 — neviHka, 23 — MIIyHOK, 24 — KUIIEYHHUK, 25 — CiM’IHUK, 26 — HUpKa
3aBaanHs 6. BuBuuTtu Oy70BYy TOJIOBHOTO MO3KY 3eMHOBOIHUX (puc. 90).

BENUKI NiBKyAI 30poBi 6yrpu
cepeHboro
roJIOBHOTO MO3KY| MOSKY
MO3040K
nepeaHin 3
MO30K e
I
NpoAOBryBaTuii
MO30K
NPOMIiXHUN
MO30K
rinoTanamyc rinogis
l

Puc. 90. bynoBa rojioBHOro MO3Ky 3¢ MHOBO/THHX.



Puc. 91. CedocraTeBa cucteMa caMiis xkaou (A):

1 — Hupka, 2 — cedoBin (BiH e CiM SATIPOBiA), 3 — MOPOKHUHA KIIOAKH, 4 — CEYOCTaTeBUH OTBIp, 5
— CEYOBHH MiXyp, 6 — OTBip CEYOBOTO Mixypa, 7 — CiM’SHUK, 8 — CIM’SIBUHOCHI KaHJIbI, 9 —
ciM’stHmii Mixypenb, 10 — sxupoBe Tino, 11 — maguupauk. CeuocTaTeBa CHCTEMa CaMKHU
Kabu (B): 1 — Hupka, 2 — cedoBia, 3 — MOPOKHUHA KJIOAKH, 4 — CEUOBUN OTBIp, 5 — CCUOBHIA
MiXyp, 6 — OTBIp CEYOBOTO Mixypa, 7 — JiBUH si€YHUK (MpaBUN S€YHUK HA MATIOHKY HeE
300pakenuit), 8 — siinenposia, 9 — milika siinenpoBoay, 10 — sxupoBe TiI0 (KUPOBE TiIO MPaBOi
CTOpPOHHU He 300paxkeHo), 11 — HaguupHuUK, 12 — crareBuil oTBIp (OTBip AUIETPOBOIY).
3aBaanns 7. O3HAHOMHUTHCH 3 OCHOBHUMHU €TallaMH PO3BUTKY >ka0bu(puc. 92) .

=

Puc. 92. Po3Butok roctpoMop10i

xKaou:
1 — siing; 2 — NOYrojJoBOK y MOMEHT
BUKJIBOBY; 3 — PpO3BUTOK IUIABIIEBUX

CKJIAJIOK 1 30BHIMHIX 350ep; 4 — cramis
MaKCHUMaJIbHOI'O PO3BUTKY 30BHIIIHIX 3510€p;
4a — mepenmHsi 4acTWHA TOTO K ITyTOJIOBKA
3HU3Y (BuIHO JTUYUHKOBI1 OopraHu
NpuKpimieHHs); 406 — geram  OynoBu
30BHIIIHIX 3510ep; 5 — cTajis 3HUKHEHHS
30BHIIIHIX 350ep 1 PpEeayKuis oOpraHiB
NPUKPITUIEHHS, PO3BUTOK POTOBOTO arapary
nyroyioBka (5a); 6 — crajis MOSBU 3a7HIX
KIHIIBOK; 6a — pOTOBHIl amapaT IyrojoBKa
Ha TIH ke cragii;, 7 — cTamisf
PO3WICHOBYBAaHHS 1 PpYXJIMBOCTI 3aJHIX
KIHIIBOK (Kpi3b TMOKpUBH B  3s50pOBOi

MOPOKHUHU  MPOCBIYYIOTHCS nepeHi
KIHIIIBKK); 8 — cTajis mpopuBy 3s50poBOi
MOPOXKHUHHU, 3BUJIHEHHS nepeIHix

KIHIIIBOK, MeTamop(03 pOTOBOrO amapary 1
MOYaTOK PO3pOOKM XBOCTa; 9 — BUXIT Ha

cymry.



3aBaannsa 9. Busunutu 6ynoBy oka amdibiii(puc. 93) .
Xpauw

Cknepa

PalinyxKa CyavMHHa obonoHKka

Porosuus LleHTpanbHa amka

Kpuwtanuk 30poBuii HepB
CityaTtka

MepexTtnvee
BIUKO

CknoBugHe Tino
MirmeHTHa obonoHka

Puc. 93. BynoBa oka 3eMHOBOJTHUX
3aBaanns 10. Po3risinyt 0y/10By BHYTPIIIHROTO ByXa 3¢MHOBOJIHUX (pHcC. 94).
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Puc. 94. Tlonepeunuii po3pi3 4epe3 royioBy xadu
2—vyepenHa KopoOKa; 2—IOBracTHii MO30K; 3 — CIIyXOBHUI HEpB; 4 — HaNiBKPYroBi KaHAIW; 3 —
NOPOXKHUHA CEPEIHbOro Byxa; 6—eBcTaxieBa Tpy0Oa; 7 — II0TKa; 8§ — cTpeMeHIe; 9 — OapabaHHa

IIEPETUHKA.
3ananns 11. Po3risiHyTu opranu HIOXY 3¢eMHOBOAHUX: BepxHii (1) Ta HUxHIH (2)

B1JIJIJT HOCOBOI ITOPOKHUHH.




JlabopaTtopHna podora 12
BU3HAYEHHSA TA CUCTEMATUKA KJIACY 3EMHOBO/IHI

Ta6auus 119 BU3HAYEHHS 3eMHOBO/IHUX.
CydJacHi Ipe/ICTaBHUKHU 1[bOTO KJIACy PO3MOJUISIOTHCS Ha 3 psiiu, 3 SIKUX O€3HOTI
(Apoda) Ha TepuTopii YKpaiHu HE 3yCTpIYarOThCA.
Tabnuusg 17151 BUBHAUCHHS PSAIB 36 MHOBOIHUX.
1 [2] XBocTa Hemae. be3xBocri. Salientia.
2 [1] XBicT €.
3 [4] Haitbinpma mupuHa TysryOa BKIAQTAETHCS B HOTO JOBXHHI (0€3 XBOCTa) TIOHAT TPH
pas3u. JInunnkwy (,,lryronoBku') 6e3xBocTux. Salientia.
4 [3] Haii6inpia mupuHa TyTy0a BKIIaJa€Thes B HOTO JOBXKUHI MOHA TP Pa3H.
XBocrari. Caudata. Psin 6e3xBocTi. Salientia.
Tabnuys ons suzHaveHms 6e3xe0cmux
1 [34] 3yOu Ha BepxHiii meneni € (mpoOyBaTH HITTEM).
2 [19] S3uk Ha 3aaHBOMY Kpai MIHMOOKO BUPI3aHUI sIK OM 13 BOMA SI3MUKaMH 3 OOKIB.
3 [18] CriuHHO-014YHI CKJIAJKH €.
4 [13] Big oka uepe3 GapabaHHy NEpeTHUHKY ¥ Iajl Maike 0 Ijieya TeMHa CKPOHEBa
A-nioiOHa 1IsIMa; KOJIip HIKOJIM He OyBae€ 3eJICHUM; caMill 3 pe30HaTOpaMHu, CXOBAaHUMU
M1]] MIKIPOIO TopJia, a00 30BCiM O6€3 pe30HATOPIB.
5 [6] BayTpiuHii n'9ITKOBHIA Oyrop BUCOKHUH.
I'ocTpomopaa a6o 6os0TsaAHA skada — Rana arvalis.
6 [5] BHyTpilHii 0'9TKOBHI Oyrop OUIbII-MEHII HU3bKHM, Y TOBXWHI BHYTPIIIHBOTO
MBI 3aJHBO1 HOTH 3HAXOOUThCS 2-4,5 pasu.
7 [8] Bincranp BiJ KiHI MOPAU JO MEPEIHBOrO Kparo OKa piBHO ab0 HaBITh TPOXHU
oinbie (MakcuMyMm 117%) mpoMixkKy MK TEMHUMHU CMYKKaMH IIEPEIHBOTO Kparo OKa;
IIUPUHA KOKHO1 TTOBIKH, MPUOJIM3HO, TOPIBHIOE MIMPUHI TPOMDKKY MK MTOBIKAMHU.
Tpas'sna :kaba — Rana temporaria.
8 [7] BimcTanp Bia KiHI MOP/IH J0 MEPEIHBOTO Kparo oka 3HauHo Ounbiie (112-144%)
Bl MPOMDKKY MK TEMHHUMH CMYKKaMU TEPEIHbOTO Kpar OKa; IIMPHUHA TOBIKU
3BUYANHO OUTBINA MIUPUHHU MPOMIKKY MK TTOBIKAMH.
9 [12] 3oBHimHIA N'ATKOBHI TOPOOK TMPHUCYTHIM, 4YEpeBO HIKOJIM HE OyBae
YEPBOHOI' ASTHUCTUM (SIKIIO YePBOHE, TO ModapOoBaHe piIBHOMIPHO).
10 [11] CouHHO-014H1 CKJIAJKK B TIEPEAHINA YaCTHHI CIIMHU JOCUThH CJIa0KO BUPAXKEHI;
Oapabanna nepetunka pisHa 0,4-0,5 TOBXUHM OKa.
11 [10] CnuaHO-O1uH1I CKJIagku A00pe BHUPaKEHI MO BCIM JOBXHHI; OapabaHHa
nepetuHka piBHa 0,5-0,6 JOBXHHM OKa.
13 [4] CkpoHeBoi IJIAMH HEMae, a SKIIO €, TO KOJIP CIHUHU 3€JICHUH; caMill 13
30BHINTHIMH PE30HATOPAMH Y BUTJISAJII MIXypiB OUIA KyTiB poTa.
14 [15] Mix cnuHHO-OIYHMMH CKJIQJKaMH JIOCHTh BeEJIMKa KUIBKICTh IT03JI0BXKHIX
HIKIPSTHUX CMYT.
15 [14] TTo310BXHIX CMYT MIJK CIIMHHO-O1YHIMH CKJIaJIKaMU HEMAE.
16 [17] BuytpimHiii m'aTKoBUil Oyrop BUCOKWN, B JOBXKHWHI BHYTPIIITHBOTO MAJIBIIS
3a1HbOI HOTHU 1-3 pasu, a B JOBXKHUHI TOMUTKH — 5-10; pe3onaTopu O1i.
CraBkoBa xkaba — Rana esculenta.



17 [16] BuytpimHiii n'sTkoBuil Oyrop HU3bKHI, B JOBXHWHI BHYTPIUIHBOTO MaJbIIs
3aJIHbOT HOTH 3HaxoAuThcsa 2,5-4,5 pa3u, a B JOBKUHI Tromiaku — 9-14 pazis;
pe3oHaTopu cipi abo Maiixke YOpHI. O3epna xxkabda — Rana ridibunda.
18 [3] CriuHHO-014H1 CKJIAJKHU BIJICYTHI, IIKipa JOCUTh TOpPOKyBaTa, TaK IO BHUTJISA
’Ka00I10110HMIA.
19 [2] SI3uk Ha 3aaHBOMY KiHIII O€3 BHUPI3KH, SKIIO 3 BHUPI3KOIO, TO KIHII IMaJIbIIiB
PO3IIMPEHI B IUCKHU.
20 [23] Kin1i manpIiiiB pO3MIKUPEHi B TUCKU.
21 [22] [loBkuHA TOMIJIKH, BiKIaJ€HA HA CIHHI, YKIAJa€ThCs 2 pa3u y BiACTaHI Bij
3aTHBOITPOXITHOTO OTBOPY JIO0 JIiHIi, IO 3'€AHYE Hi3Api1 a00 TepeaHi Kpai ouek.
3Buuaiina paiika — Hyla arborea.
22 [21] HomxuHa TOMIJKH, BIAKIAJeHA HA CIWHI, BKIAJAE€THCS 2 pa3H y BIICTaHb Bif
3aITHROTPOX1THOTO OTBOPY 10 JIiHi1, 110 3'€IHYE 3a/IHI Kpai Oueil.
23 [20] KiHwi najibiiiB He pO3IIMPEHI.
24 [27] BHyTpilHii 0'STKOBUN OYyrop JIONATOMOMIOHUMN, MyKe BEIUKUN: JOBKHHOIO,
MpUOJIM3HO, JOPIBHIOE MEPIIOMY MAJIBII0 3aHHOT HOTH.
25 [26] Ha 1061 # TiM'T O11bI1Ia MO30BKHS OMYKITICTb.
3Buyaiina 3emJisinka — Pelobates fuscus.
26 [25] JIo6 mix ounMa TUTOCKHUH.
27 [24] BuyTpimHiil n'STKOBUN ropOOK MOPIBHSIHO HEBEJUKOI: y KUJIbKa pa3 MEHIIUH
MIEPIIIOTO TAJBIlI 33 THHO1 HOTH.
28 [29] IlnaBasibHAa TEepeTMHKA HAa 3aJHIX HOrax PO3BHMHEHA AyX e Ciad0, TUIbKH Yy
OCHOBI MAJIBLIIB; 31HULISI HE TPUKYTHA; 34JI€HYBaJIbHI TOPOKH €.
29 [28] [InaBanpHa NepeTUHKA 100pe PO3BUHEHA; 31HULS TPUKYTHA; 3WJICHYBaJbHUX
ropOKIB HEMAE.
30 [31] JloBkuHA TOMUIKKM MEHIIA JAOBKUHU CTYMHI; KIHI[l TaJbI[IB TeMHI abo jeaBe
CBITJII. YepBoHOUYepeBa Jukepiasiika — Bombina bombina
31 [30] JloBkuHA TOMIJIKH JOPIBHIOE a00 O1bIIa JOBKUHHU CTYITHI; KIHIII TaJbIIB SICHO
CBITJII.
32 [33] XKusit (y ®uBux!) y 4epBOHUX IUIIMAax; IIKipa Ha HUKHINA YaCTHHI T1JIa TJIaKa.
/KoBTouepeBa qkepisinka — Bombina variegata.
34 [1] 3y6iB y BEepXHiii mIeemni HeMae.
35 [38] 3 HUKHBOT CTOPOHH TPETHOTO (B HAMPSIMKY 3 KIHIIS) 3UJICHYBaHHS YETBEPTOTO
(camoro 10Broro) nanbls 3aJHbOI HOT'M OJUH TOPOOK.
36 [37] Kinenp ueTBepTOro (30BHIIIHKOTO) MBI NEPEAHBOT HOTH 3aXOAUTh 3a TepIe
(3 KIHIIA) 3WICHYBaHHS TPETHOTO MaJIbIIS.
3enena pomyxa — Bufo viridis.
37 [36] Kineup ueTBepTOro majblil MEPEIHbOI HOTU HE JOXOJUTH 0 MEPIIOTO
34JICHYBaHHS TPETHOTO MMAJTBIIA.
35 [35] 3 HMKHBOI CTOPOHU TPETHOTO 3WICHYBAHHS YETBEPTOrO Majblsd 33HbOI HOTU
JIBa TOPOKH.
39 [40] BuyTpimHiii kpaii IepeArIeCHA 3 TI030BKHBOIO IMKIPHOIO CKIIAJIKOO.
Ouepersina ponyxa — Bufo calamita.
40 [39] BuyTpimHiii kpait mepeamiecHu 0e3 Mmo310BKHbO1 IMKIPHOT CKIIaIKH.
3Buuaiina pomyxa — Bufo bufo.



KoHTposbHi 3antMTaHHSA

. 3aranpHa XapaKTepUCTUKa 3€MHOBOIHUX.

. BynoBa mikipu 3eMHOBOIHHX.

. Ckener 3eMHOBO/IHHX.

. TpaBHa cuctemMa 3€MHOBOJHHX.

. JluxanpHa cucteMa 36MHOBOJTHUX.

. BuninbHa cuctema 3¢eMHOBOHHX.

. KpoBoHOCHA cuctema 36 MHOBOTHUX.

. HepBoBa cucrema 3¢ MHOBOTHUX.

. CrareBa cucrema 3eMHOBO/IHHX.

. Po3MHO€eHHS Ta pO3BUTOK 36MHOBOJIHUX.

. 3HaYCHHSI 3eMHOBO/IHUX B TIPUPOJII Ta KUTTI JFOUHHU.

. Kimacudikariist 3eMHOBOTHHX.

. [lopiBHsIIbHA XapaKTepUCTHKA OpPTaHiB AuXaHHsa aM]ibiil 1 puo.
. [lopiBHsIIEHA XapaKTepUCTHKA HEPBOBOI cucteMu aMmibiil 1 puo.
. [lopiBHsIIEHA OpraHiB BUITIEHHS aM(}i6iif 1 KICTKOBUX pHO.
. Opranu uytTts ami6iii.

. Crioci0 &UTTS KICTKOBUX PUO.

. [lopiBHsIIIEHA XapaKTepuCTHKa ckeneTy amiOiii 1 puo.

. Exonoriuni rpynu amgioiii.

. [likityBaHHSI PO MOTOMCTBO Y aM(PiOiii.

. Bogni Ta cyxonyTHi am}ioii.

. OcobmuBOCTI KUBJIEHHS amM(p101i.

. 3HaueHHs aM(101 y IPUPO1 Ta )KUTTI JIFOUHU.

. Exk3otnuni1 amiobii.

27. YepBoHokHMkH1 ampi01i Ykpainu.

28.CucremaTtuka am}pioiit.

29. Ponb 3ByKiB Y KHUTTI amiOii.
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JlaGopaTopna podorta 13
KJIAC IVIA3YHMU. 30BHIIIHSA BYJIOBA TA CKEJIET

[Tna3yHu - mepiuii Kjaac CrpapkHiX MEPBUHHO HA3eMHHUX XPEOCTHUX.

Bonu BigHOCSATBCS 10 TPYyNMH aMHIOT. AMHIOTH — IIJIKOM Ha3eMHI XpeOeTHi
TBapWHU. BOHM BiIHOCATHCS 10 TPYNH TBApHUH IIiJ] Ha3BOIO aMHIoTH. Lle eBoIONiHHO
nepI TBapUHH, SKI UJIKOM, Ha BIAMIHY B1J aHAMHIM, IPUCTOCYBAIUCS O 0€3BOJHOTO
CIIOCOOY KHUTTS.

XapaKkTepHUMH O3HaKaMU TUTa3yHiB €:

1. KpymHi, 6arati >kOBTKOM 1 O1JIKOM SIALISA, MOKPUTI IIIJTFHOIO TEPraMeHTHOIO
000JIOHKOIO.

2. 3aruTiJHeHHS TUIIE BHYTPIIITHE.

3. EmOpioHanbHuil pO3BUTOK BiAOYBAETHCS B MOBITPSIHOMY CEpPEIOBHIII 3
YTBOPEHHSM 3apOJKOBUX 000JOHOK - aMHIOHA, CEPO3H 1 alaHToica.

4, JImumHKOBa CTaflsl BIICYTHS.

5. Mosona TBapuHa BIAPI3HAETHCA BiJl JOPOCIUX JIUIIIE PO3MIpaMHu.

6. Cyxa mikipa raa3yHiB Maibke 1mo30aBiieHa 3aj03.

7. 30BHINIHI MIApU EMIJEPMICY POTOBIIOTH: y IIKIPl YTBOPIOIOTHCS POTOBI
JYCKU Ta IIUTKH.

8. JIuxaHHs JuIIe JiereHeBe. Y TBOPIOIOTHCSA MOBITPOHOCHI HMUISIXHU - Tpaxei 1
Oponxu. JluxaHHs 3A1MCHIOETHCS 3aBASIKU pyXaM I'pPyIHOT KIITKH.

Q. Ceprue TpukamepHe. Big po3OiIeHOTO HEMOBHOIO  MEPETOPOJIKOIO

IUIYHOYKA CAMOCTIMHO BIOXOJATh TPU KPOBOHOCHI CTOBOYpH: JBI JIyI'H aOpTH 1
JIEreHeBa apTepis.

10. Conni aprepii, 1m0 3a0€3MEUyIOTh apTEpIAIbHOIO KPOB’I0 TOJIOBY,
B1IXOJISITh JIMIIIE BiJl MPABOi IyT'M AOPTH.

11. Benuke 1 Mane Kojla KpoBOOOITY MOBHICTIO HE PO3JUIEHI, aje CTYMiHb iX
B1JIOKpEMJIEHHS BUILA, HI)K Y 36MHOBOJHUX.

12. Opranu BuaUIEHHS MeTaHePpUuHi (Ta30B1) HUPKHU.

13. 301IbIIeH] BIAHOCHI PO3MIPH TOJIOBHOTO MO3KY OCOOJIMBO 3a pPaxXyHOK
30UTBIIIEHHS TIBKYJIb 1 MO30YKa.

14, CkeJneT MoBHICTIO KICTKOBHIA.

15. OcboBuii ckenet (XpedeT) MIIUTHCS Ha 1 SITh BIJIUTIB.

16. Bunopkena mms 1 JaBa TepIni creriaidizoBaHi MmuiHI Xpebmi (aTiac i
enictpodeil) 3a0e3neuytoTh BUCOKY PYXJIMBICTh T'OJIOBH.

17, Yepen mae OJMH MOTUIMYHHA BUPOCTOK 1 J0OpEe PO3BHMHEHI MOKPHUBHI
KICTKHM; CKPOHEBI IMKHM 1 00paMJIIOI0Ul iX KICTKOBI AYTH.

18. KiHI[IBKM HA3€MHOTO TUITY.

19. ITosic mepeiHIX KIHIIIBOK 3’ €IHYETHCS 3 OCLOBUM CKEJIETOM uepe3 pedpa.

20. Ta3oBuil mMOsC 34YICHOBYETHCA 3 TMONEPEYHUMH BIAPOCTKAMH  JIBOX
KPUYKOBUX XPEOIIIB.

21. TemmepaTypa Tila HENocTiiHA 1 B 3HAYHIA MIpl 3aJIeKUTh BIJ

TEeMITepaTypy HAaBKOJIMIITHBOTO CEPEIOBHUIIA (TIOUKIIOTEPMis).
22. 3aranpHUM PIBEHB KUTTEISIIBHOCT] TOMITHO BHUIIUN, HIK Y 36MHOBOTHUX.



Oco0smmBocTi opranizamii nuiasyHis.

dopMa TUTa TIA3yHIB OUIBII PI3HOMAHITHA, HIK 3€MHOBOJHHUX. 3OBHIIIHIN
IIKIPHUM TOKPUB IJIa3YHIB BHACIIOK TOTOBIICHHS 1 OPOTOBIHHS YTBOPIOE JTYCOUYKH a00
MUTKKA. Y SOIPOK POroBl JYyCOYKH TEPEKPUBAIOTH OJWH OJHOIO0, Haraayrdyu
yepenuilto. Y dyepenax 3pouieHi HUTKU GopMyIoTh CyliibHui MirHu# nanuup. [linsHa
1 cyxa HIKipa MICTUTh naxyyi 3an03u. CIu30Bi 321034 BiICYTHI.

B ocroBOMy ckeneTi MOMITHI YOTHPHU BIIIUINA: IIUHHUM, TyTyOOBUH, KPHKOBUH 1
XBOCTOBHUH. 3arajibHa KUIbKICTh XpeOIliB pizHa y pizHuX BUAIB (50-80, y 3Mmiit 3pocTae
no 140-435). 3 xpebuiB mmitHoro Bigauty (Bim 7 mo 10) gBa mepemnix (aTiaHT i
emictpodeit). Y TymyOboBomy Bimmiii Bim 16 mo 25 xpeOriB, KOKeH 3 mapor pedep.
[lepuri kinbka XpeOIiB MPUKPIILTIOIOTHCS 0 TPYAWHH, YTBOPIOIOYU TPYAHY KIITHHY
(BiacyTHS y 3Miii). Y KpPHKOBOMY Bi1I1 BCHOTO JBa XpeOlli, 1O MIMPOKHUX MOMEPEIHIX
BIJIPOCTKIB SIKUX MIPUETHYETHCS Ta3. XBOCTOBUH BT CKIAAAETHCS 3 KUTBKOX JECATKIB
(15-40), 110 MOCTYMOBO 3MEHIIYIOThCS B po3Mipax, xpeOmiB. OcTaHHI XBOCTOBI XpeOIi
MPEACTABISIIOTh COOO0I0 HEBENHMKI MaJTUYKOMOJIOHI KICTOYKH. Y JESKUX TIpyrax
pPeNTUIIii OCROBUM CKEJIET Ma€ BIAMIHHOCTI. Y 3MiMl XpeOeT 4YiTKO IIIUTHCS JIMIIe Ha
TyJyOOBHUH 1 XBOCTOBUM BIAJIUIM, TPyJAUHA BIACYTHS. Y uepenax XpeoOil TyiayOoBOTO
BIIJIUTY 3pOCTalOThCS 31 CIMHHKUM IIIUTOM MaHIIMpPa, BHACIIIOK YOTO CTAIOTh HEPYXOMI.

UYepen mira3yHiB 3HAYHO OWIbIIE CKOCTCHUIMHM, HIXK Yy 3€MHOBOJHHX. Jluiie B
HIOXOBOI KarcCyJi 1 CIIyXOBii 00JIaCTi MICTUThCSI HEBEJIMKA KUIBKICTh Xpsiia. OChOBUH 1
BiCIlepaIbHUN BIAAUIM 4yeperna eMOpiOHATbHO (POPMYIOTHCS OKPEMO, aje y JOPOCIHX
0COOMH 3pOCTAIOTHCA B €MHE YTBOPEHHS. J[0 CKIlaay deperma BXOAATh SK XPSIIOBI, TaK 1
YUCJIEHHI MIKIpHI KicTKU. [losic mepenHiX KiHIIBOK MOJIOHHUM A0 MOSICY 3€MHOBOJIHUX,
BIIPI3HAIOYUCH JIMIIE OUIBIN CHUJIBHUM PO3BUTKOM OKOCTEHIHHs. IlepenHs KiHIIBKa
penTUIIIi CKIIaaeThes 3 IUleya, Nepearunyys 1 KUcTl. 3aaHs — 31 CTerHa, TOMUIKU Ta
cromn. Ha amanrax KiHIIBOK po3TamioBaHi Kirti. M's30Ba cucrtema IUIa3yHiB
MPE/CTABJICHA KYBAJIBHOI, MIMMHOI MYCKYJIaTypolO Ta MYCKYJIaTypOr UYepEeBHOTO
mpeca, a TaKOXK MYCKYJIaTypOrO 3riHayviB Ta pO3THHAYIB.

KITACUDIKALIA TIJTASYHIB
Knac IIJIA3YHMU, a6o PEIITUJIIL - REPTILIA
[Tinknac AHATICUU — ANAPSIDA
Psn YEPETIAXU — TESTUDINES
[Tigkmac JIETTIJIO3ABPU — LEPIDOSAURIA
Psn 1I3bOBOI'OJIOBI — RHYNCHOCEPHALIANS
Psan JIVCKATI - SQUAMATA
[Tigpsg XAMEJIEOHU — CHAMAELEONIDAE
[Migpsan AIIPKN — SAURIA
[Tigpsn AM®ICBEHU — AMPHISBAENIA
Higpsin 3MIT — SERPENTES
[Tinkmac APXO3ABPU — ARCHOSAURIA
Psn KPOKOJIMJIN — CROCODILIA


http://ua-referat.com/%D0%A8%D0%BA%D1%96%D1%80%D0%BD%D0%B8%D0%B9_%D0%BF%D0%BE%D0%BA%D1%80%D0%B8%D0%B2
http://ua-referat.com/%D0%A1%D1%83%D1%85%D0%B0_%D1%88%D0%BA%D1%96%D1%80%D0%B0
http://ua-referat.com/%D0%A1%D0%BA%D0%B5%D0%BB%D0%B5%D1%82
http://ua-referat.com/%D0%A1%D0%BA%D0%B5%D0%BB%D0%B5%D1%82

XIJI JABOPATOPHOI POBOTH

1-.BuBYeHHS 30BHINIHBOI OYAOBH SALIIPKH

a) Ornsaaroun 30BHI SIIIPKY, 3BEPHITH yBary Ha pi3Hl 3a po3MmipoM 1 ¢GopMOIo
€JIEMEHTH POTOBOI0 MOKPUBY (ILIUTKH, TYCKHU), 1110 BKPUBAIOTH T1J10 TBAPUHHU.

[TepexkonaiiTech y HasBHOCTI A0Ope BHSBJICHOIO IIMWHOTO BIJIJLTY, IO IOMITHO
B1JIMEKOBY€ BHJIOBKCHUH TYJIyO BiJl TOJIOBH.

6) Kopuctyrounch myroro, 3HaWIITh CTETHOBI TMOPH, IO MICTATHCA Ha HIKHIN
YaCTHHI CTETHA 1 BIAKPUBAIOTHCSI OTBOPOM ITOCEPEIUHI JTyCOUKH.

B) PosrnsHbTe po3TainryBaHHA HI3APIB Ta 3HAMAITH 32 OYMMa HETJIUMOOKI CIyXOBi
OTBOPH , y CEpPENIMHI SKUX BUAHO OapabaHHy MEPETUHKY.

r) Ha xoHcepBoBaHHMX fAIIipKax Ta 3MisX PO3IVIAHBTE JTYCKH Ha YEPEBHOMY 1
CIUHHOMY 00111, 2 Ha BEpXHBOMY OOIIl TOJIOBU 3HAWITH POroBi mMUTKHU. [TopiBHSITE X
Ta 3'sicyiTe 0COOJIUBOCTI iX OY0BH.

n) Ha mnanmmpi dyepemaxu po3risiHbTe OYJIOBY IUIacTpoHa 1 Kapamakca. Ha
B1JIOKpEMJICHUX YaCTUHAX MaHIMpa 03HAMOMTECS 3 PO3MIIICHHSIM KICTKOBHUX ITJIACTUHOK
Ta POrOBHX IIUTKIB Ha HUX. [1OJMBITBCS HA XapaKTepHE 3pOLICHHS ' Kapamakca 3
OCTHCTHMH, BiIPOCTKAMH XpeOIliB Ta peGpamu.’

e) PosrnsHbTe yepen Kpokoauiia 3BEpXy, 3HAWITh BUCKOBI SIMU 1 BUCKOBI JYyTH.
3HalIiTh OKpeMi KICTKOB1 €JIEMEHTH, 1110 CKIIAJal0Th BEPXHIO 1 HUKHIO BUCKOBI AYTH.
K) Po3rnsiHpTe yepenu OOJOTSHOI yepenaxu 1 KPOKOAWJIA 3HU3Y. 3HAWAITH Ha HUX
BTOPUHHE KICTKOBE MiAHEOIHHS 1 BTOPHHHI X0aHU. Bin3Haure KicTkoBi eneMmentH, Lo
BXOJSTh IO CKJIaJy BTOPUHHOTO MiJHEOIHHA y 1uX TBapuH. l[lopiBHSITE yepenu 1ux
IJIA3YHIB 1 3HAUAITH BIAMIHHI OCOOJIMBOCTI B iX OYJI0BI.

PO3SI'JIAHYTU PUCYHKHU TA BUBUUTHU 3OBHIIIHIO BYJIOBY TA
CKEJIET IIVIA3YHIB

3aBnanns 1. BuBuutu 30BHIIIHIO Oy/10BY pentuliii (puc. 95).
B
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Puc. 95. 3oBHimHs Oya0Ba Mia3yHiB:
auipku (A): 1 — romoBa, 2 — mumiHUN B, 3 — TynyOoBUM Biall, 4 — XBOCTOBUHM Biamid, 5 —
NepeHi Ta 3aJH1 KiHLiBKH, 6 — 6apabaHHa NepeTHHKa, 7 — OKo, 8 — poT, 9 — Hizapi sAmipku; (B): 1 —
A3WK, 2 — Hi3api, 3 — oKko, 4 — oTBip Byxa, 5 — JIycouku aniraropa (B) ta uepenaxu (I'): 1 -
rojoBa,, 3 — Tynyo,
3apnanus 2. BuBuutu 0ynoBy mikipu pentutiii (puc. 96).
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Puc. 9

1 - emigepwmic; 2 - BinacHe mKipa (Kopiym); 3 - poroBuii map; 4 - MaJbmirieBuil map; 5 - MrMeHTHi

KIITHHU; 6 - IKIPHI OKOCTEHIHHS.
3aBnannsa 3. BuBuntu 0y10By ckeneTy sSuiipku (puc.97).
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Puc. 97. Ckener smiipku:

1 — HwxHA wenena; 2 — BepXHs wienena; 3 — uepern; 4 — MUHHWNA BiAUT, 5 — TpyAHUAN BiAauL; 6 —
KYIPUKOBHH BiIL; 7 - Kopakoin, 8 — rpynuuii Binair; 9 — pedpa; 10 — momarka; 11 - niedoBwmii mosc;
12 —xmrounns; 13 — rpynuna; 14 — tazoBuii nosic; 15 — mieue; 16 — nepenrunivus; 17 — kuctpb; 18 —

crerno; 19 — rominka; 20 - crona
3aBaanns 4. BuBunutu OynoBy ckeseTy uepemnax (puc. 98).

-

Puc. 98. Ckener uepemaxu:

1 - wepemn, 2 - mwmitHi Xpeodii, 3 - gomarka, 4 - MIeYoBa KICTKa, 5 - JTIKTHOBA KICTKa; 6 - MPOMEHEBa
KICTKa; 7 - BEMKHUH MaJIellb; 8 - cepeaHii majueisp, 9 - mizunenp; 10 - Tymy6oBi xpebrri, 11 - mmacTpoHn;

12 - Ta3, 13 - xBocTOBI Xpedi1i; 14 —Mana roMiikoBa KicTka; 15 — BelrMka roMiIkoBa KicTKa
3aBnanns 5. BuBuutu 0yn0By ckenery 3Miil (puc. 99).



Puc. 99. Ckener 3mii : A: Saranbpaui Burian; b: ITosc 3aaHIX KIHIIIBOK:
1 — mo310BXHS KiCTKa, 2 — CIIHUYHO-JIOOKOBA KICTKa, 3 — CTETHO, 4 — KirTboBa (hajanra

3aBaanns 6. Bupuntu 0ynoBy kpokoauina (puc. 100)

Puc. 100. Yepen stmmipku:
A - Burnsa 3Bepxy; b - BUNIIAL 3HU3Y; B - BUIIA 300Ky: 1 - mnoTuinnyHMii oTBip; 2 - 614HA MOTHIIMYHA
KicTKa; 3 - BEpXHS MOTWINYHA KiCTKa; 4 - OCHOBHA MOTHJINYHA KiCTKA; 5 - TOTUJIMYHAN BHPOCTOK; 6 -
OCHOBHA KJIMHOMOJIOHA KicTka; 7 - neminr; 8 - xoaHa; 9 - mapacdenoin; 10 - Tim’sna kictka; 11 -
MDKTIM STHa KICTKa 3 OTBOPOM JUIsl TiM stHOTO opraHy; 12 - moOHa kictka; 13 - HocoBa KicTka; 14 -
MDKIIenenHa Kictka; 15 - BepxHbolenenHa kictka; 16 - nepeanoOHa kictka; 17 - crmizHa kictka; 18 -
HaJ04HI KicTkH; 19 - 3aHBp0I00HA 200 3a0uHa KicTka; 20 - ;yckara kictka; 21 - HaJICKpOHEBa KiCTKa,
22 - ckpoHeBa KicTKa; 23 - Hi3Aps; 24 - KBaJipaTHa KiCTKa; 25 - migHeOiHHA KICTKa; 26 - Kpuiiono/ioHa
KicTka; 27 - BEpXHBOKPHIIIONOAiOHa abo cToBOypoBa KicTka; 28 - momepeduHa KicTka; 29 - 3ujieHiBHA
kictka; 30 - 3yOHa kicTka; 31 - HaAKyTOBa KicTKa; 32 - BiHIIEBa KiCTKA.
3aBaanns 7. BuBunt OynoBy xpeOuiB riazyHis (puc. 101)



Puc. 101. XpeO1i Bapana:

A - atnanT; b - emictpodeii; B - rpyanamii xpebens; [T - mo3a0BkHIN po3pi3 rpyaHoro xpeoms: 1 -
3yOOBUIHUHN BIAPOCTOK emicTpodes, 2 - Tio Xpedus, 3 - BepxHs ayra, 4 - OCTHCTUH BiAPOCTOK, 5 -
KaHaJI JUIsl CHUHHOTO MO3KY, 6 - IEpeIHIi CyTrII000BO1 BIIPOCTOK, 7 - 3a/IHIH BiJPOCTOK

3aBaannsa 8. Po3risiHyTH cXxeMy eBOJIOLIMHUX MEPETBOPEHB UYeperna Mia3yHiB
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Puc. 102. Cxema eBOMIOIIHHUX TIEPETBOPEHB CTETAIBHOTO Yepera y TUIa3yHiB
A - creranbHMH dYeper; i3 3MiHAMHU BJIAcTHUBHW aHamcuiaM; b - JiancugHMN uepen i3 JBOMa
CKPOHEBUMH SIMKaMH; B - CHHAICHIHHIA Yeper i3 OJHi€r0 OIYHOI0 CKPOHEBOIO SIMKOIO: 1 - BepxHs
CKpOHEBa sIMKa; 2 - HIDKHS CKpOHEBa sIMKa; 3 - €luMHa OiuHa CKpOHeBa sIMKa; 4 - 3aJHbOJIOOHA
(3aopOiTanbHa) KiCTKA; 5 - JIycKaTa KicTKa; 6 - BUJIMYHA KicTKa; 7 - KBJAPATHO-BUJIMYHA KiCTKA.
3aBaanns 9. Po3rasiHyT cxeMy yTBOpeHHs MoABIHHOTO TiaHeO1HHS (puc. 103).

Puc. 103. YTBOpeHHs BTOpuUHHOTO migHEeO1HHI. CXeMaTUUYHUN TTapamMeaiaibHIN po3pi3

4yepe3 yeper MpUMITUBHOTO T1a3zyHa (a) 1 ccaBiis (0):
1 - mepBUHHI X0aHU; 2 - BTOPUHHI X0aHU; 3 - HOCOTJIOTKOBUH Xif; 4 - IEpBUHHE TBEPAEC MiTHEOIHHS; 5

- BTOPHHHE TBep/I¢ MiqHeOIHHS; 6 - HOCOBA MMOPOKHHUHA; 7 - 30BHINTHS HI3PA.



3aBaannsa 7. O3HallOMUTHCH 3 OyJOBOIO Ta KIHETU3MOM uepena 3Mii. [lianucatu
pucyHok (puc. 104).

Puc. 104. Yepen rpumMyuoi 3Mii 31 3aKpUTOIO (Bropi) 1 pO3KPUTOIO (BHU3Y) IHIETEIO0:
1 - oTpyitHuii 3y0, 2 - BepXHbOIIENENHA KicTKa, 3 - mornepevHa KicTtka, 4 - KpuionoaioHa KicTka, 5 -
JycKaTa KicTka, 6 - KBaJipaTHa KiCTKa
3aBaanns 9. Buuutu Oy0BYy BEpXHBOTO MOSCY Ta KIHIIIBOK penTwiiid (puc. 105).

Puc. 105. ITnedoBwuii mosic 1 mepeaHs KiHIIIBKA SIIIPKU:
1 - xmouMus; 2 - HaAJONATKOBUM Xpsmy; 3 - yonatka; 4 - Kopakoin; 5 - pebpa; 6 - rpyauHa; 7 -
poKopakoinHuil Xpsur, 8 - HanrpynuHHEK; 9 - mede; 10 - mikThoBa KicTka; 11 - mpoMeHeBa KicTKa;
12 - 3am’sictok; 13 - m’sictok; 14 - hananry.

3aBaaunns 10. Posrisnytu OyaoBy TazoBoro noscy (puc. 106).

Puc. 106. Ta3oBuii mosic ANIpKH:
1 - cyrno0OoBa BnajnHa /Ui TOJIBKH CTErHa; 2 - KiIIyOoBa KicTKa; 3 - J00KOBa KicTKa; 4 - CITHUYHA

KicTKa; 5 — cuMpis.



JlabopaTtopHna poGora 14
KJIAC IIVTA3YHMU. BHYTPIIIHSA BYJIOBA

[Ina3yHu € rpymnorw TBapuH, K TMOBHICTIO OBOJIOJAUIM KUTTAM Ha cyu. [{bomy
CHOPHSUIM YJIOCKOHAJEHHS BCIX CHCTEM OpraHizMy pentuwiiil. JluxanpHa cucTema
IUTa3yHIB BCMOKTYBAJILHOTO THUITY 32 PaXyHOK PO3IIUPEHHS Ta 3BYXKEHHS TPYIHOI
KJIITHHUA 3a JIONIOMOTOI0 MIKpEOEepHOi Ta 4YepeBHOI Myckynarypu. [loBiTps uepe3
ropTaHb HAJAXOJUTh Y Tpaxero, sSika Ha KiHIl JUIUTHCSA HA OPOHXH, IO BEAYTh Y JIETEHI.
VY mnasyHiB JIeT€HI MaloTh MIIIKOMOIOHY OyI0oBYy, XO0d4a iX BHYTPINIHS CTPYKTypa
HabaraTto CckjiagHimia. BHYTpIIIHI CTIHKM JIET€HEBUX MIIIKIB MAalOTh CKJIAT4acTy
MOPHUCTY OYJIOBY, 1110 3HAYHO 301IbIIY€E AUXaJbHY OBEPXHIO.

VY mna3yHiB TphOXKaMEpHE ceplle, L0 CKIATA€ThCs 3 OJHOTO MUIYHOUYKA 1 JBOX
nepencepab. llnyHOUOK po3AiNeHU HEMOBHOIO MEPEropoJKOI0 Ha Bl MOJOBHHU:
BEPXHIO 1 HUKHIO. Y MPOTUBAry 3arajbHOMY apTeplajJbHOTO CTOBOYpPY 3€MHOBOJHHUX, Y
PENTHIIIN CIIOCTEPIraeThCsl TPU CAMOCTIMHUX CYJIMHHU: JIETEHEBa apTepis, Ipasa 1 JiBa
Oyrd aopTu. Jlyrm aopTH OrMHAIOTh ceple 1 Ha COUHHOMY OOIll 1033y HBOTO
00’ €IHYIOThCS B HEMApHY CUHHY aopTy. CriMHHA aopTa 3a6e3medye KpoB 10 BC1 OpraHu
3aJIHbOI YAaCTUHU Ti1a. Big mpaBoi 1yru aopTH, 10 BIAXOIUTH BiJl JIIBOTO apTepiabHOTO
[IUTYHOUYKA, BIJIFATYXKYIOThCS 3araJibHUM CTOBOYpPOM TIpaBa 1 JiiBa COHHI apTepii, Bif
MPaBoi K JyTrd BIAXOMATH 1 OOMIBI MAKIIOUWYHI apTepii, 110 HECYyTh KPOB JI0 MEPEIHIX
KIHI[IBOK. [IoBHOTO mONITy Ha JBa HE3AIEKHUX KOJIAa KpPOBOOOITy Yy IUIa3yHIB
(BKJIFOYAIOUM KPOKOJIMJIIB) HE B1IOYBAa€ThCS, OCKIILKM BEHO3HA M apTepiajbHa KpOB
3MINIYIOThCS B CIMHHUI aopTi. TpaBHA cucTeMa BHACTIAOK PI3HOMAHITHOCTI JOCTYITHOT
JUTSl )KUBJICHHS 1K1 € OUIBII PO3BMHEHOIO, TPaBHUM TPAKT y IUIa3yHIB Habarato OUTbLI
nuepeHIinoOBaHNM, HIXK Y 36MHOBOAHUX TBapuH. IIITyHOK Mae TOBCTI M'SI30B1 CTIHKH.
Ha mexi MK TOHKOIO 1 TOBCTOIO KHIIIKOIO 3HAXOJIMTHCS Cilla KHUIIKa, IKOI HeMae B
am(i0iii. Benuka meuinka penTwiiii mae >koBuHMM Mixyp. IlimnuryHkoBa 3amos3a y
BUIJISA]1 JOBIOro HIUIBHOI'O TLIAa JIEKUTH B IIETII ABAHAMISMTUIIANOI KUIIKU. KuilrteyHuk
3aKIHYY€ThCS KII0akokw. BumiapHa cucTeMa IUTa3yHIB MPEJCTaBlIeHA Ta30BUMU
HUPKaMH, CEYOBOJIaMU 1 CEYOBUM MiXypoMm. HHpKH Mmiia3yHiB 1CTOTHO BIAPI3HSIOTHCS
B1I HUPOK puO 1 aMpiOiii, SKUM TOBOAUTHCS BUPIIIYBATH 3aBJaHHS IM030aBJICHHS BiJl
MOCTIMHOTO HAIJIUIIKYy BOAM B OpraHi3Mi. 3amicTh TynayOOBUX HHUPOK amdiOii
(Me3oHedpoc), HUPKH penTmiIii (MeTaHedpoc) po3TalllOBYIOThCS B Ta30BiM 001acTi 3
YEepeBHOI CTOPOHM KJIOAKW 1 Mo ii Ookax. Hupku 3'€qHYIOTBCS 3 KJIOAKOI dYepes
ce4oBOAM. TOHKOCTIHHUHN CTEOJIOBUM CEUOBUN MIXYp 3'€IHYETHCS 3 KJIOAKOK TOHKOIO
IIMIKOIO Ha i1 YepeBHIN CTOPOHI. Y NeSKHUX IUIa3yHIB CEUOBUN MIXYp HEJOPO3BUHEHUN
(kpokomwun, 3Mmii, geski suiipku). Sk 1 y OUIBIIOCTI XOPAOBUX TBapWH, HEPBOBA
CHUCTeMa TUIa3yHiB MpEACTaBlIeHA TOJOBHMM 1 COUHHHUM MO3KOM. [ OJOBHUN MO30K
pPO3TaIllOBaHUI BCepeAnHl ueperna. Psa BaXIMBUX 0COOJMBOCTEH BiIpi3HSIE TOJOBHUMN
MO30K IIJIa3yHIB BiJl TOJOBHOTO MO3KYy 3€MHOBOJHUX. BUAUISAIOTH T'ATh BIIIUTIB
rOJIOBHOTO MO3KY IUIa3yHIB. Y IJIA3yHIB € IIICTh OCHOBHUX OprasiB uyTTs. OpraH 30py
— Oul, BJIAIITOBaH1 CKiajHimie, HiX y »kab. [lomepeunocmyracta Mmyckynartypa, sika
JI03BOJISIE HE TUIBKU TEPEMINIaTh KPUINTAINK, a ¥ 3MIHIOBaTH WOTo (GopMy 1 TaKUM
YUHOM 3IHCHIOBAaTH OUTBIIT €(pEeKTHUBHY aKOMOJAIlif0. 3OBHIITHI MOBIKH 1 MHTrajbHa
MEepeTUHKAa BUKOHYIOTH 3axUCHY QYHKIO. Y 3Mid 1 JEAKuUX SIIPOK TMOBIKU
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3pOCTaloThes, (QopMyrodn Tpo3opy o00osoHKYy. OpraH HIOXYy TpeICTaBICHUN
BHYTPIITHIMHM HI3APSIMU - XOaHaMH. Y TMOPIBHSAHHI 3 OyJOBOI 3€MHOBOJIHHMX, XOaHU
po3TanioBaHi OJMX4Ye 0 TVIOTKH, IO Ja€ MOXJIMBICTh BUIBHO JIUXaTH B TOW 4ac, KOJIU
i>ka 3HaxoauThCsl B poTi. HIoX po3BUHEHUH Kpallle, HI) Yy 3€MHOBOJHUX, JO3BOJISIOUU
0araThboM fIlipKaM 3HAXOJAUTH 1KY, 110 3HAXOJUTHCS IT1/1 IOBEPXHEIO IMICKY Ha TJIMOWHI
10 6-8 cm. Opran cmaky — cMakoBl IIUOYJIMHU, PO3TAlIOBaHI B OCHOBHOMY B TJIOTIII.
Opran TemjIoBOI YYTJIMBOCTI 3HAXOJMTHCS Ha JIUIBOBIM SMIIl MIX OKOM 1 HOCOM 3
KOXKHOT CTOpOHU T0J0BH. OCcOOJMBO pO3BUHEHUH Yy 3Miid. Opran ciayxy ONHM3bKHI 110
Oprasy cIliyXy ka0, BiH MICTUTh BHYTPIIIIHE Ta CEpEHE BYX0, 3a0e3neueHe 6apabaHHOO
MEPETUHKOIO, CTYXOBHM KICTOYKOIO — CTPEMEHOM 1 €BCTaxi€BOI0 TpyOoro. Porb ciiyxy B
KUTTI IJIA3YHIB MOPIBHIHO HEBEIWKA, OCOOIMBO CIaOKHIl CIyX y 3Miid, IO HE MAIOTh
06apabaHHO1 EPETUHKHU 1 CIPUHMAIOTh KOJMBAHHS, 110 MOIIUPIOIOTHCA MO 3eMIli 200 y
BO/I. TaKTUJIBHI BIAUYTTSA BUPAXEHI YiTKO, OCOOIMBO B UEpemnax, siki MOXKYTh BIIUyBaTH
HaBITh JIETKUW JOTUK 10 maHuupy. [lmasyHu — posnuibHOCTaTeBl TBapuHU. YosoBiua
cTaTeBa CHUCTEMa CKJIAJa€ThbCs 3 TApu CIM'SHUKIB, SKI pO3TalloBaHI 3 OOKIB
MONEePEKOBOro BLLIUTY XpedTa. Bimx KoXHOTro CiM’SHHMKA BIAXOIWTH CIM’SHHM KaHal,
AKUW BHagae y Boib(iB KaHa. 3 MOSBOIO TYJIyOOBOI HUPKH Yy IJIa3yHIB BOJIb(IB KaHAI
y CaMIliB BHUCTYIA€ JIMIIE SK CIM SIMPOBiJ 1 MOBHICTIO BIACYTHIM y camok. Bombdin
KaHaJl BIAKPUBAETHCS B KII0AKy, YTBOPIOIOYM CIM'sHUN myxupeib. JKiHoua craTeBa
CUCTEMa TMpeACTaBICHA SE€YHUKAMHU, AKI MIJBIIMICHI Ha OpWX1 MO CHUHHOI CTOPOHH
MMOPOKHUHMU Tija 3 00KiB xpebTa. Alnenporoau (MroyiepoBi KaHalln) TaKOXK ITiBIIICHI
Ha Opwxi. Y NEpeiHI0 YaCTUHY NOPOXHUHU TUIa SUIENPOBOAM BIAKPUBAIOTHCS
HIJIEeNOoAI0HUMU OTBOpaMu — JiikaMu. HUKHIM KiHElb SUIIEIPOBO/IIB BIIKPUBAETHCS B
HIDKHIN BIJJ KJI0AaKU HAa 11 CIMHHIA CTOPOHI. 3aruliIHEHHS BHYTpIIIHE. PO3BUTOK
3apojiKa NpsiMUi BiIOYBAa€ThCS B SMIII.

XIJI JABOPATOPHOI POBOTHU

1. BuBueHHs OyZ0BU TPaBHOI CUCTEMH.

a) BayTpimHio Oya0BY SIIIPOK MOYMHANWTE 3 OIISAY POTOBOI MOPOKHUHU. BigirHiTh
HUKHIO IIEJIENy 1 BBEIITh OJIMH KIHEIb HOXKHUIIb Y CepeIMHY pOTOBOi mopokHuHH. Kpas
POTOBOTO OTBOPY PO3PIKTE 3 000X OOKIB Y TOPHU30HTANBHIN TJIOMIMHI aXK 0 CIYXOBHUX
OTBOpIB. BifITHITP HWKHIO IIENIENy JOHU3Y 1 PO3TJSHBTE: OyIOBY Ta MPUKPITLIICHHS
3y0iB, XO0aHM MO OOKax HEMapHOi IJIaTIBKH, BUCKOBI M’SI3U, MOPOXKHUHY CEPEIHBOTO
ByXa, IUXATbHY IUTHHY 3 TOYaTKOM Tpaxel Ta JBOPO3AUIbHUN S3HK.

0) [loknaaiTh AUIIPKY JOTOPU YEPEBOM, a TOJIOBOIO BiJ] ceOe Ta 3p00iTh MONepeyHU
pO3pi3 CTIHKM 4YEpPEeBHOI MOPOKHMHM Ha PIBHI MNPUKPIIJIEHHS 3aJHIX KIHIIIBOK.
BceTpoMiTh KiHELb HOXHIIb Y CEpEUHY PO3pi3y 1, MPUTUCKYIOUHM MOTO 10 BHYTPIIIHBOI
CTIHKM TuIa (100 HE MOIIKOAWTH BHYTPIIIHI OpraHu), 3po0iTh MO3MOBXKHINA pO3pi3
B37I0BX HI)KHBOI YaCTHMHHU OIYHOI CTOPOHM TiIa ax N0 mimoopimmsd. Takuil ke po3pi3
3p00iTh 1 3 MpOTUIIEKHOTO O0Ky. OOHIBa PO3pi3u 3'€AHANTE HA MIAOOPIAL 1 00EPEIKHO
3HIMITh CTIHKY OPOKHUHHU T1Ja.

B) [lounnaiite posrisim opraHiB TpaBiieHHs. [IpocTexTe 3a HAMPSIMKOM JOBTOTO
CTPaBOXOY, 1110 IEPEXOIUTH O0€3MOCePEIHRO B IUTYHOK. 3BEPHITh YBary Ha BiJICYTHICTb
PO3MEXYBaHHS MK IUMH BIJJIJIaMH TPABHOTO TPAKTY, TAKOXK SIK 1 MK HACTyIMHUMHU
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IBOMA BiJjlIaMH, a caMme, JIBAaHAJIMTUIAIO Ta TOHKOK KHUIIKOK. OcTaHHS
NEPEXOAUTh y TOBCTY, a00 MpsIMy KHUIIKY, IO BIJKPUBAETHCA aHAIBHUM OTBOPOM Y

KJI0aKYy.
B) Han nutyHkom 3HaiiTh BEIMKHM OpraH - MEYiHKY, YaCTKOBO IOJAUICHY Ha JBi
jJomaTti, a 3 BHYTPIHBOIO OOKy T1i - JKOBUHHMM MiXyp. MiX TME4iHKOIO Ta

JIBAHAISATUIIATION KUIIKOIO PO3TJISHBTE BUJIOBXKEHY MIANLIYHKOBY 3aJl03y O1IyBaTOro
koibopy. [loauBITBhCS, Kyl BHalaiOTh MPOTOKU MIAIUIYHKOBOI 3aJI03U Ta OBYHOIO
Mixypa.

r) Y BepxHii uYacTUHI pO3pi3y Tila, BHILIE BiJ cepls, 3HAWAITH Tpaxer, IO
CKJIaIa€ThCS 3 KinblenoaiOHux xpsmriB. [Ipocmiakyiite ii moain Ha JBa KOPOTEHBKHUX
OpoHXH, IO BeAyTh y JereHi. SIKiio marepian CBUKUN, HaayiTe nereHi. Pospixkre
JIeTeH1 Mij] BOJOIO 1 3BEPHITH yBary Ha iX OyJ0BY Ta HasIBHICTh 3aJIMILIKY MIIIKOMOAIOHOT
MOPOKHUHHU.

1) O6epexHO PO3pIXKTE Ta 3HIMITh TOHEHBKY HABKOJIOCEPIIEBY CYMKY Ta BIJIKPHITE
cepue. Posrmsnaroum cepie, BiA3HAUTE€ HAsABHICTh JBOX HEpeICEplb Ta OIHOIO
HUTyHOYKa. 3po0iTh pO3pi3, SKUN Mpolae uepe3 JBa Mepeacepas Ta HUTYHOYOK.
3HalITh HENOBHY NEPETrOpOJKY UUIyHOUYKa. PO3riIssHbTE KPOBOHOCHI CYJIWHH, SKI
OUIBLI-MEHII BHPA3HO MOMITHI Ha KOHCEPBOBAaHMX TBapHHAax, 30Kpema IpaBa Jyra
aopTH 3 JBOMa COHHUMH aptepisMu. I[Ipocninkyiite, sik mpaBa Ayra aopTH, OTMHAIOUU
KHUILIKOBUM TPAKT, 3’€HYETHCS 3 JIBOIO AYTrO0. 3HAUIITh COHHI IPOTOKH, 1110 3'€ AHYIOTh
COHHI apTepii 3 Ayramu aopTH. 3HAWAITH JereHesi aprepii. KopucTyrounch BOJIOrUMU
npenaparaMi BHYTPIIIHIX OpraHiB ALIIPKU 3 1H €KOBAHOIO KPOBOHOCHOKO CHCTEMOIO Ta
PUCYHKOM, CXE€MHU KPOBOOOITY, BUBYITH apTepii, O WAYyTh OO BHYTPIIIHIX OpraHiB,
MepeHIX Ta 3aJIHIX KIHI[IBOK 1 XBOCTA.

e) HaBkoyo 3aHROT YaCTUHU NUIYHKA 3HAWIITh y OpMKax CeNle31HKY HEBEJIMKOIOo
po3Mipy.

€) BuganiTe 3 MOPOXXHHHHM Tia €JIEMEHTH TPaBHOTO TPAKTy 1 BU3HAYITH CTaTh
TBApUHU. 3HAWMITH Y CaMIIB OKPYTJl MapHi CIM'SHUKU, y CaMOK MMapHl S€YHUKHU, 110
MaroTh TPOHOMOAIOHY opmy. 300Ky BiJ] CIM'SHUKIB PO3TJIIHBTE MPUAATKU CIM'SHUKIB,
B1JI IKUX BIIXOJATH CIM'SIIIPOBOAM. 3HAWIITH SIMIIEIPOBOAN Y CAMOK, III0 TATHYTHCS Bij
MepeHhOI YACTHUHHM TMOPOXKHUHU TUIA aX 10 KJIOakd. SIKIO TBApUHU JT0OYBAIWCH 1
KOHCEPBYBAJIMCh Yy KIHIIl TPaBHSA - YEPBHSA, TOOTO B IEPiOJ BiAKIAIaHHS S€Ib, TO B
STMIIETTPOBO/IAX CaMOK 3HAWTITH AWIA. Y HIKHIM YacTHHI TOPOXKHUHHM TiJIa B TA30BOMY
BIJIJLJT1 BIAUITYKaTEe MapHi HUPKH.

x) Ha BinmpenapoBaHoMy ek3eMIUIsipi 3Mii (Byka a0o moJio3a), o3HaomTecs 3
BHYTpIIIHIMU opraHamu. [lounHarouu Big TOJOBH, 3HAMAITH Tpaxero, ceple, HemapHy
BUJIOBXKEHY JIETE€HIO, HE3BMYallHO BHJIOBXKEHY NEYiHKY, IO MiABIIIEHa Ha OpHKax,
KOBUYHUN MIXYp, PO3MIIICHUIN 3a MEXaMH TEUIHKH, CEJIE31HKY, MIANUTYHKOBY 3aJI03Y,
MapHi ACUMETPUYHO PO3MIIIEH] CIM'STHUKHU 13 CIM'ANPOBOAAMH 200 S€YHUKU 3 SHIEnpO-
Bojamu. llle mami Haszam poO3TNIIHBTE TMAapHI HUPKH, 110 MAIOTh BHUJIOBXKEHY (opMy.
[TonuBiThCS po3TallyBaHHS TPABHOI CUCTEMH, IO MOYMHAETHCS CTPABOXOOM (II€peIHs
YacTUHA TMPHUKPUTA TPaxee€ro), NEepexXoauTh B MUIYHOK, SKUH Yy CBOIO Yepry
NPOJOBKYETHCS B JIBAHAISTUIATY, TOHKY 1 MpsAMYy KHUIIKH. OCTaHHS BIIKPUBAETHCS
aHaJIbHUM OTBOPOM Y KJIOAKy.



PO3I'JIAHYTU PUCYHKU TA BUBYUTHU BHYTPIIIHIO BY1OBY
IIVTA3YHIB

3aBaanns 1. O3HallOMUTHUCH 3 ToNOrpadi€l0 BHYTPIIIHIX OPraHiB.
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Puc. 107. BuytpimHs OynoBa sSiipku (camiis):
1 - cepue; 2 - Tpaxes; 3 - JereHi; 4 - )KOBUHUH MiXyp; 5 - meviHka; 6 - NUTYHOK; 7 - MiIUTYHKOBA
3anmo3a; 8 - TOHKa KuIika; 9 - ToBcTa kuimka; 10 - Hupku; 11 - ceuoBuit Mixyp; 12 - kioakanbHHA
otBip; 13 - ciM’stHUKY; 14 — ciM’simpoBOAH

3aBnanns 2. Busunutu 6ynoBy TpaBHoi cuctemu (puc. 108).

Q

PoTtoBui
oTBIp

[NediHka Knoaka
LnyHoOK
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Puc. 108. TpaBHa cuctema mia3yHiB



3aBnanns 3. Po3rmsHyTr koa kpoBooOiry penrtumiii (puc. 109).

Aei gyrn aoptu Manuii kpyr kpoBoobiry

B uboMy Micui
AYTU aopTn 3'€AHYIOTLCA

<<<<<<

~ JlereHs
“Cepue
Bennke kono kpoeoobiry

Puc. 109. Kona kpoBooOiry mia3yHiB
3aBnanns 4. BuBuntu Oy0BYy KpOBOHOCHOI cucTeMH Iia3yHiB (puc. 110)

A b

Puc. 110. CxeMa KpOBOHOCHOI CUCTEMU ST PKU:

A - apTepianbHa cuctema; b - BeHO3Ha cucteMa (OUTMM KOJIBOPOM IMOKa3aHi CYAHHH 3 apTepiaJbHO0
KpOB't0, IyHKTHPOM - 31 3MIILIAHOIO 1 YOPHUM KOJILOPOM - 3 BEHO3HOIO KpOB'I0): 1 - mpaBe nepeacepas,
2 - niBe miepeacepas, 3 - NUTYHOYOK, 4 - JJereHeBa apTepis, 5 - IereHeBa BeHa, 6 - mpaBa ayra aopTH, 7 -
JiBa JIyra aopTtH, § - CIIMHHA aopTa, 9 - kiyboa aprepis, 10 - xBocToBa aprepist, 11 - conna aprepis,
12 - conna nmpotoka, 13 — migkmounyHa aprepis, 14 - speMHi BeHH (a - BHYTpilHs, O - 30BHIIIHA), 15 -
MIIKJIFOYMYHA BeHa, 16 - mepeaHs MOpoKHKUCTA BeHa (a - mpaBa, 0 - jiBa), 17 - BeHO3Ha ma3zyxa, 18 —
BOpITHa BeHa HHUPOK, 19 - xBocToBa BeHa, 20 - Ta3oBa BeHa, 21 - yepeBHa BeHa, 22 - BOPITHA BEHa
MeYiHKH, 23 - HUPKOBA BeHA, 24 - 3aJHS MOPOKHUCTA BeHA, 25 - MedyiHKkoBa BeHa, 26 - yerens, 27 -
HUPKa, 28 - edinka, 29 - KueyHuk, 30 - MUIyHOK



3aBaannsa 5. Busuntu 6ynoBy cepus mia3yHis (puc. 110).

npasa Jyra
JIeT€HEBA aopT JiBa jayra
y
aprepis aopTH
3a/THSI JiereHeBa
MOPOXKHHUCTA BCHA
BEHA
JiBe
npaBe
nepeacepas HEpEacEpaA

Puc. 110. bynosa cepuis mia3yHiB
3aBaanns 6. O3HAOMUTHUCH 3 THIIAMH JIETeHb penTudiil (puc. 111).

Puc. 111. Jlereni mia3yHiB:
A - amdicbenu (nepepis); b - anakoHau (BUIIISII 3BEpXY); B - ratepii (mepepis); I - BapaHa (mepepis);
/[ - aniratopa (mepepi3); E - xameneoHa (BUTJIA 3HU3Y; BIIPOCTKH - MOI0H1 0 MOBITPSHUX MIIIKIB)
3aBnanns /. BuBuutu Oy 0By roJIOBHOTO MO3KY penTuitiil (puc. 112).

Puc. 112. BynoBa roioBHOTO MO3KY IJIa3yHIB
1 — mepenHiit MO30K; 2 — MIPOMIKHUIN MO30K; 3 - cepeqHiii MO30K; 4 — MO30YOK; 5 — JJOBracTuit
MO30K; 6 — HIOXOBa JIOJIS



3aBaannsa 8. BuBunutu OynoBy oka pentuiiil (puc. 113).

Puc. 113. Oxo mra3yna (Io3moBxHIN po3pi3 oka 3Mii):
1 — m's13u paliayKku; 2 — nepeiHs CTIHKa KpUILNTaluKa; 3 — poriBka; 4 — Biiiuare Tio 3 M'sa3amu; 5 —
MiOYHOSIMKOBA JTYCKa; 6 — CKiiepa; 7 — HaJIOYHOSIMKOBA JIyCKa; 8 — 3pOIIeHi Bika; 9 — IMHHOBA B's3Ka.
3aBnanns 9. BuBuutu Oy70By oprany ciyxy pe.HTHJIi.IfI (puc. 114).
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Puc. 114. Opran ciyxy mia3yHiB
3aBaannsa 10. BuBuntu OynoBy oprany HIoXy pentumiii (puc. 115) .

Hocoea
OpPOXKHUHA
Hocoea
pakoBWHa

PoTtopa
NOPOXKHWHA

Puc. 115. Opranu HIOXY MJIa3yHIB.
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3aBaannsa 11. BuBunTu ceuocrareBy cucreMmy pentuimiii (puc. 116).

Puc. 116. CeuocraTeBa cuctema camku (A) Ta camus (b) mia3yHis:
1 - Hupka; 2 - ceyoBuit Mixyp; 3 - ceuoBuil OTBIp; 4 - A€YHUK; 5 -sAil1IeBO; 6 - BOpOHKA siilleBoAa; 7 —
cTaTreBUil OTBIp (KOMYJIATUBHUI OpraH), 8 — IOPOKHUHA KI0AKH, 9 — IpsiMa KUIIKa
3ananns 12. Busuutu npornec popmyBanHs sttt pentwiiid (puc. 117).

SIALS B SIALIETIPOBO/IL

TOBCTAa KHUIIIKA
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SI€EYHUK

SI1IE, 110 BIJIKJIAIA€EThCS TYT SILIE TIOKPUBAETHCS O1JTKOM
Puc. 117. ®opmyBaHHS si€lb Y TUIA3YHIB



JlabopaTtopHna pobGora 15
BU3HAYEHHSA I CUCTEMATHKA KJIACY IUVIA3YHHA

Marepianau Ta odnagnanus. dikcoBaHl Ta KXHWB1 36eMHOBOJIHI, O1HOKYJISAPHI
MIKPOCKOIIH, MapJieBl CEPBETKH, IMIHIICTH, CKaJbIIeNi, HOXHIII, MpernapyBajbHl TOJKH,
(bUTBTpYBaILHUM HaIip.

Buxiaui nani 10 po6orn.

Taoauys 015 6u3HaueHHA PAOi6 | niOPAOi6 Naa3yHie
1 [2] Tino TBapuHU PO3MIIIYETHCA B HIMPOKOMY KICTKOBOMY MaHIUPi, MOKPUTOTO
3BepXY BEITMKMMHU POrOBUMH TIACTUHKAMHM 200 TIaJKOI0 MIKiPOIO.
Psaja yepenaxu. Testudinata.
2 [1] Timo 3BepXy BKPHUTE JIyCKOIO.
3 [4] Horu €, y BUIaaKy iX BiICyTHOCTI pO3BUHEHI PYXJIMBI MTOBIKH.
Higpsa smipku. Sauria.
4 [3] Hir Hemae, pyxJIMBUX MOBIK HEMAE.
Higpsan 3mii. Serpentes ado Ophldia.
Tadauus 1yisi BU3HAYEeHHS SIIIiPOK.
1 [4] Hir Hemae.
2 [3] 3 6okiB BenmuKa CKIIaJiKa MIKipH; JIycka poMOOBU/IHA, HA XBOCTI 31 CKJIaJIKAMHU.
Kostomy3uk — Ophisauras apodus.
3 [2] 3 OokiB Tijla HEMa€e CKJIAIOK IIKIPH; JTyCKa 3aKpyTJieHa, rIaaKa.
Beperiabuuus Jamka — Anguts fragills.
4 [1] Horw e.
5 [92] I'onoBa 3BepXy BKpHUTA BEIUKUMU, PIBHOMIPHO PO3MIIIEHUMH IIUTKAMHU.
6 [19] JIycka pubonoaioHa, CIUHHA CX0%Ka HA YEPEBHY, CTETHOBUX IOP HEMAE.
7 [14] IloBiku 3pOCIUCH y TPO30PY HEPYXJIHMBY MEPETUHKY, 110 MOKPUBAE OKO TaK,
1110 30BHI HIDKHE BIKO BUAAETHCS BIJACYTHIM.
8 [9] JIoGoTIM'IHUI ITUTOK OIUH.
9 [8] JIoGOTIM'SIHUX IIUTKIB JIBA.
10 [11] Psn BepxHBOBIHYACTUX WIMTKIB PO30OUTHI HaA MBI Tpynu (mepepBaHUil).
Hagxkouo cepenunu tyny6a 26-28 ycox.
11 [10] Psax BepXHBOBIHYACTHX ITUTKIB HE TIEPEPBAHUM, IIITHHUN, HABKOJIO CEPEINHI
Tysy0a He OuUThI 24 JTyCOK.
12 [13] CnouHa y YHMCIEHHHMX, BUTSITHYTHUX Y JIIHIIO, KOPOTKUX MO3J0BXKHIX OLIUX
pPHUCKaXx, sIK1 1HOJ1 Malke 3JIMBAIOThCS Y CBITIII, MAa€ MO3A0BXKHI CMYKKH.
13 [12] Criuna 6e3 npiOHUX O611MX pUCcOK a00 CMYT.
14 [7] IloBiku pyXJIMBI, ICHO BUPAXKEHI.
15 [16] HaBkomno cepenrau Tyiyoa He MeHII 32 JTyCOK.
16 [15.] HaBkoso cepenunu Tyiay6a He O6utbi 30 JIycok.
17 [18] Y310Bx ciuHM psif pi3KO BIIMIHHUX PO3IIMPEHUX JIYCOK.
19 [6] Jlycka He pubomomiOHa, CIIMHHA PI3KO BIAPI3HAETHCS BiJ YEPEBHOI, CTETHOBI
[IOPH 3a3BUYAH €.
20 [21] TToBiko HEpYXJIHBE, BEPXHE 3POIIEHE 3 HUKHIM, B SIKOMY MOCEPEINHI BEJIMKa
po30pa 31HMIIS.
21 [20] IloBiku pyXJIuBi.



22 [25] CrerHoBux mop HeMae, € TUIbKH MaxoBi, TOOTO HeBenuke yucio (1-3) mop
OlIg aHAJILHOT'O IIIMTKA.

23 [24] 3 KOKHOI CTOPOHH aHAJIBHOTO HIUTKA MO 3 MaXOBUX MOPH.

24 [23] 3 KO)KHOi CTOPOHH aHAJIBLHOTO ITUTKA MO OHIN Max0Bii MOp.

25 [22] CTerHosi mopH €.

26 [57] Hizapst TOpKAETHCS MEPIIOT0 BEPXHBOIYOHOTO ITUTKA a00 KO U BiIIICHA
BiJl HOTO, TO Y€ BY3bKOIO MEPEMHUUYKOI0, OTBIP HI3Jp1 HE MIIHIMAETHCA HaJ PIBHEM
OTOYYIOYHMX IIUTKIB, IIUTKA BEPXHHOI YaCTUHU TOJIOBH, 1 B TOMY YHMCII JOOOBHMIA, Oe3
OOpO3EHKH.

27 [44] 3aqHBOHOCOBUX ITUTKIB 2-3.

28 [29] Cniepeny miOYHOTO MIUTKA 5 BEPXHBOTYOHUX.

29 [28] Cnepeny migouHoro nmTka 4 a6o 3 BepXHBOTYOHUX.

30 [41] MixmenenHuii MMTOK HE CTOCY€ETHCS Hi3Pi.

31 [32] Mix BepxHbOBIMYACTUMH 1 HAJOYHOSIMKOBUMU HEMAa€ 3EpPHATOK, Y
KpallHbOMY BUTIAJIKy — OJTHE.

Ipyaka smipka — Lacerta agilis.

32 [31] Mix BepXHbOBIHYACTUMH ¥ HAIOUHOSIMKOBHUMH IIIUTKAMH € 3€PHSTKA.

33 [36] XBicT, mpubim3HO, B 2 2060 O1IbIIIE pa3 JOBIIE TyJIyOa 3 TOJOBOIO.

34 [35] B cepenniit ninii ropya g0 komipa 17-21 1ycodok; HaBKOJIO CEpeUHU Tiia
40-56 psiniB mycku; cterHoBux mop 11-20; 2 psiau npuaHanbHUX MIUTKIB.

35 [34] Ilo cepenniit minii ropya Ao komipa 15-17 m1ycodok; HABKOJIO CEpEIMHU Tija
37-40 psaiB TyCOUOK; CTETHOBUX MOp 9-12; oguH psia MpuaHAIBHUX IIUTKIB.

36 [33] XBicT TOHIINIA, TOMY B 2 pa3u JOBIIUK TyJ1yOa 3 TOJI0BOIO.

37 [38] BepXHbOCKPOHBOBI UIUTKU TOPKAIOTHCS OapabaHHOTrO.

38 [37] bapabaHHuil MIUTOK HE TOPKAETHCA BEPXHBOCKPOHBOBUX, a00 HOr0 30BCIM
HEMAE.

39 [40] HaBkomo cepenunn Tyinyoa 40-50 psaiB JIyCKW; CTETHOBUX TMOp, ¥
cepenHbomy, 16.

40 [39] HaBkomo cepenunu Tyny6a 33-40 psiiB JIyCKU.

41 [30] MixkmienenmHuii IUTOK TOPKAETHCS Hi3PI.

42 [43] Kucth 3amHBOI HOTHM JOBIIE TOJIOBH, a00 SKIIO HE JOBIIE, TO XBICT,
MpUHANMHI, B 2 pa3u OBIIE Ty1y0a 3 ToJI0BOIO.

3enena simipka — Lacerta viridis.

43 [42] Kuctb 3aqHb01 HOTH JOPIBHIOE 200 KOpOTIIE TojoBU; XBICT y | Ta 1/2-1 un
2/3 pa3u goBie Tysyoa 3 roJIOBOIO.

44 [27] 3anHbOHOCOBUI IIIMTOK OJVH.

45 [52] VY3pmoBxk xpeOTa cMyra, IO 3axOIUIIOE€ 1HOJI BCIO CIUHY, BHUTSITHYTHUX
KiJIeno1i0HUX JTyCOUYOK, a TOMY CITMHHA JIyCKa 1I00pe BIPI3HAETHCA Bl O1YHOI.

46 [49] Mix HaIOYHOSIMKOBUMHU 1 BEpXHBOBIMYACTUMU KUJIbKA 3€PHSITOK.

47 [48] Mixmienenuuii 3BUMaifHO HE TOPKAETHCS HI3Pi; HABKOJO CepeArHM Tyiny0a
37-40 psaniB JTycKH; IO CEPEIHiN JiHIT ropia g0 komipa 15-18 1ycodok; cTerHOBUX TOP
9-13.

48 [47] MiximenenHuil TOPKAETHCS HI3Api; HABKOJO cepenuHu Tyimyoa 43-49 psaiB
JYCKU; TIO CepeHiM iHil Topia 10 komipa 20-25 mycku; crerHoBux mop 14-17.



49 [46] Mix HaJOYHOSIMKOBUMH W BEPXHBOBIHYACTHMHU HEMA€ 3€PHITOK a0 TUIbKU
OJIHE.

50 [51] HaBkomo cepeaunu Tyny6a 26-38 psiaiB JIyCKH; CTETHOBUX Top 7-13; HiKoIM
He OyBae 3eJIEHOTr0 KOJbOPY; CaMIll 3 )KOBTOTapSYUM YEPEBOM.

Kusopoana simipka — Lacerta vivipara.
Tabauys ona eusnaueHHs 3miil

1 [2] Oul y BUITISAA1I HEBETUKUX TEMHUX IISITOK, IO MPOCBIYYIOTHCSA YEpe3 WIKIPY;
HWDKHS TIOBEPXHS TyIy0a BKpUTA TaKOIO JK JIYCKOIO, SIK 1 CITMHA; XBICT Ay’K€ KOPOTKHIA;,
HOTO JOBXKHMHA HE TIEPEBUIILYE IITUPHUHY.

2 [1] Oui noOpe pO3BUHEHI; HIKHS TMOBEPXHS Tyldy0a BKpUTA TYXKE BHTATHYTHMH
VIOMEPeK YEePeBHUMHU IUTKAMU; JOBXKHHA XBOCTa B 0arato pasiB MEpPEBHINYE HOTO
[TUPHHY.

3 [6] Mix ounma 1 HI3IPSMHU PO3TAIIOBaHA TTIMOOKA SIMKA, SIKa 32 CBOIMHU PO3MipaMu
3BUYAHHO OUIBIIE HI3IPIB.

6 [3] Mix ounMa 1 Hi3APSMH SIMKH HEMAE.

7 [14] YepeBH1 MUTKU TOKPUBAIOTH TAJIEKO HE BCIO MIUPUHY HUKHBOT TOBEPXHI TiJIa
3Mii; HABKOJIO CepeIMHU Tyly0a He MeHIIe 35 TyCOK; HIKHBOIIENEHI IIIUTKU BIJICYTHI,
3 OOKIB aHAJIbHOTO OTBOPY MAJIEHbKI KITTHOMOAIOHI PYAMMEHTH 3aJHIX KIHIIIBOK,
(IUBUTHCS B JYITY).

14 [7] YepeBHiI MIUTKK BKPUBAIOTH YCIO HUKHIO MOBEPXHIO TYyJyOa 3Mii; HABKOJO
ceperHu Tysy0a He Oubiie 33 JIyCOK; HMKHBOIIECJICNHI IUTKU PO3BUHEHI; 3 OOKIB
aHAJILHOTO OTBOPY HEMAE HISKUX CIIIB KiHIIIBOK.

15 [24] BepxHa NOBepXHs TOJIOBH BKPUTAa YHMCIECHHUMH JPIOHHUMH JTyCOUYKAMH,
CXOXMMH Ha JIYCKY, 110 BKPUBAE TYIIy0; Cepe/ LIUX JIyCOYOK MOXKYTh BUJITISITHCS CBOEIO
BEJIMYMHOIO JIUIIE HATOUHOSMKOBI.

24 [15] UluTtku, 1m0 BKPUBAIOTH TOJIOBY 3BEpPXY, BEIMUMHOI ¥ (POpMOIO pi3KO
BIJIPI3HSIOTHCS BiJ JIyCKHU TYyJy0a.

25 [30] BepxHs moBepXHS MOpIM YIOMEPEK JiHii, M0 3'€Hye MepeaHi Kpai odei,
MOKpUTa IPIOHUMH, HEMPaBUILHOI (OPMHU IIUTOUYKAMU; IIUTOK, 110 OOMEXKYE HIZIPIO
criepely, He TOPKA€ThCS MDKIIEICITHOTO W BIIIIJICHUN BiJl HHOIO OCOOJIMBUM IITUTKOM
(HOCOMDXKIIIEJIETIOBHM ); BUCOTAa HOCOBOTO IIMTKA OUIbIIIE HOTO JOBXKUHU 200 JOPIBHIOE
iif.

26 [27] HocoBuii OTBip IpOpi3aHUil y CEpelrHI HOCOBOTO IMMTKA; OIYHHMI Kpaii
Mopau Tynui. 3Buuaiina ragwoka — Vipera berus.

27 [26] HocoBuii OTBIp MpoOpi3aHUil y HMXKHIM YacCTHHI HOCOBOI'O IMTKA; OI1YHMIA
Kpail MOpJY TOCTPHIA.

28 [29] Haiibinbiia mmpuHa rojioBU JAOPIBHIOE (200 Mailke JOPIBHIOE) BiJICTaH1 BiJl
KIHYMKa MOPIH JI0 KyTa POTa; MUKIIEICHTHUN IMUTOK TOPKAETHCSH JBOX amiKabHUX
IIUTKIB Ha BEPXHIM IUISHUI MOpIM; MIMPOKA, YOpPHA, 1HOAI PO30MTa Ha OKpeMi
MOMEPEYHO-BUTATHYTI IUIAIMU 3UI3aronojii0Ha CIHMHHA CMYTa 3JMBAETHCS 13 YOPHOIO
roJIOBOIO; 3 OOKIB TyTy0a YOpHI, BEJUKI, MMOMEPEUHI IUISIMH, K1 YaCTO 3JIMBAIOTHCS OJHA
3 OJIHOIO; TylIy0 MIXK CMyraMu Bij KOBTO-CIPOTO JO IIETJISHO-YEPBOHOTO KOJBOPY
(OyBarOTh 1 HOPHI EK3EMILISPH).

29 [28] Haiibinpiia mpuHa TOJOBH MEHINE BIJCTaHI BiJ KIHYMKA MOPAH JO KyTa
pOTa; MIKIICNCTHUN IIUTOK TOPKAETHCA OJHOTO AaIiKaJIbHOTO IMUTKA HA BEpPXHIN



MOBEPXHI TOJIOBH; 3UI3aronoJiOHa cMyra B3JIOBXK XpeOTa Oypux TOHIB 1 3BUYAHO 13
YOpPHUMHU KpasMH; T0JIOBa, SIK MPABWJIO, HE YOpHA; IUISIMH 3 OOKIB TyjyOa ApiOHI;
OCHOBHE TLJIO TyJly0a OypyBaTo-CIpux TOHIB.

CrenoBa ragioka —\Vipera ursinii.

30 [25] BepxHs yacTuHa MOpaW YIIONEpeK JiHIi, 1Mo 3'€qHye mepeaHi Kpai odew,
BKpUTA BEJIMKUMH, OUIBII-MEHII CHUMETPUYHO PO3TAIIOBAHUMH MIKHOCOBUMH U
nepeaioOHUMH IIUTKAMH; HOCOBHHM HIMTOK CTHKAETHCS 3 MIKILIEIEIHUM, JIOBXKHHA
HOCOBOTO (200 HOCOBHX) IIUTKA 3HAYHO OLIBIIE HOTO BHCOTH.

31 [32] V nmepenaniil yacTUHI BEPXHbOI LIENEMU PO3TAIIOBaHI BEIHUKI OTPYTHI 3yOu;
HOCOBHH IMUTOK TOPKAETHCS TIEPETOTHOTO 1 BEIMKOTO TPETHOTO BEPXHHLOTYOHOTO.

32 [31] YV mepenaniii yacTHHI BEPXHBOI ILIEJICNIM HEMA€ OTPYWHUX 1 BEIUMKHUX 3YyOiB;
CKYJIOBHH IUTOK y MIEPEBAKHOI OTBIIIOCTI BUIIB €.

33 [44] HaBkono cepenunu Tyayda 15 aycok.

44 [33] HaBkouio cepeaunu Tyinyoa 17 1 OuIbIIe JyCOK.

45 [58]. HaBkomo cepeaunu Tyayoa 17 aycok.

48 [51] Hizapsa mpopizaHa B OJHOMY IIMTKY; BEPXHbOT'YOHUX 7; OOUH CKPOHEBUU
IIUTOK Yy TEPHIOMY pSAY; OKO TOPKAEThCS TPETHOIO W YETBEPTOTO BEPXHBOT'YOHUX
IIUTKIB.

51 [48] Hizaps MK ABOMa HOCOBMMHU INMMTKaMu; 8 (dyke piako 7) 1 Ouiblie
BEPXHBOTYOHHX; CKPOHEBUX IIUTKIB Yy TIEPIIOMY Psi/Ii HE MEHIIIE 2.

52 [55] Iig nepenoyHUM MajeHbKUHA MiTOYHUI IIMTOK; BEPXHS MOBEPXHS MOpPIU
IJI0CKa a00 TPOXM OIyKJIa; MIMPUHA TOJIOBU BKJIAAAETHCA B ii JOBXKWHY MEHIIE JBOX
pasis.

53 [54] CkynoBuil IIUMTOK OJWH; MK 3aJHIMH HWKHBOILEJIECIHUMHU MepeOyBarOTh
npioHi mycouku. Ilo03 :koBTOUepeBmii — Dolichophis caspius.

54 [53] CkynoBUX IIMTKIB OUIbIIE OJHOT0; MK 3aHIMU HUYKHBOLIEIECITHUMHU HEMAE
IpiOHUX JTYCOK.

55 [52] Ilim mepemoYHMMH HEMAa€ MIJOYHOTO IIMTKA; BEPXHS TMOBEPXHS MOPIU
CWJIBHO BBITHYTa a00 3 MO3/I0BXKHIM >KOJIOOKOM.

56 [57] CxynoBuil MIMTOK OJWH, O4Yl TOPKAKOTHCS TPHOX BEPXHBOTYOHUX IIUTKIB,
3a3BUYail Ha BEPXHI CTOPOHI TiJia TO3I0BKHI TEMHI CMYTH.

57 [56] CxynoBUX MUTKIB HE MEHII 2-X; 04l TOPKAIOTHCS 2 BEPXHBOTYOHOTO IIUTKA;
Ha T1JIl HEMA€E MO30BXKHIX TEMHUX CMYT.

58 [45] HaBkono cepenunu Tyayo6a 19 1 O1IbIII JTYCOK.

59 [64] 3iHuLs BepTUKaAJIbHA; aHAJTLHUM IUTOK IITBHUM.

60 [61] BepxuporyOHi BiJUJICHI BiJL OKa IIUTKAMU W HE CTOCYIOThCS HOrO;
HITTEBUJHUN MIKHOCOBUM IIMTOK CWJIBHO BHCTYMAa€ BHEped; 3BUYAHHO OJUH
nepeasio00BHIA; HI3JP1 Y BUTIISLL KOCOI IIUTHHH.

61 [60] He meHme 2 BepXHBOI'YOHHX INMUTKIB TOPKAIOTHCS OKa; MIXKHOCOBHH IIIMTOK
HE HITTROBUAHOI (popMU W HE BUCTymHae BHEpenm; 2 TepenoOHMX MIMTKA; HI3ApL y
BUTJISI OUTBIIT-MEHII KPYTJIMX OTBOPIB.

62 [63] Ha xpeOTI oauH MO3J0BXHIA PsiA MOMITHO PO3MIMPEHHUX JYCOK; 3ajHI
HIKHBOIIIEIICTTHI T0Ope BUpaXKeH1; CKYJOBUN IMIUTOK HE TOPKAETHCS OKa W BITIJICHUIN
B1Jl HBOTO TIEPETOYHOSIMKOBHM.



63 [62] Jlycka Ha XpeOTI HE PO3MIMPEHA; 3aJHI HIDKHBOIIECICHI HE BHUPAXKEHI;
CKYJIOBHM IIUTOK TOPKAETHCS OKa.

64 [59] 3iHuLs okpyriia; aHaJIbHUM IIUTOK 3BUYANHO PO3IIJICHUM.

65 [82] HaBkomo cepenunau Tyayoda 19 qycok.

66 [73] JIycka 3 pi3Ko BUPOKECHUMHU PEOSPIIMH.

67 [68] lloB Mi>k MIKIIEICTTHUM 1 MIDKHOCOBUMHM IIUTKAMH KOPOTIIUH IIIOBY MIiX
MDKIIEJISITHUM 1 TIEPIIUM BEPXHLOTYOHUM; BEPXHBOTYOHUX 3BUYANHO 8.

Boasinumii By:k — Natrix tessellata.

68 [67] IlloB MiX MiXIIEISTHUM i MDDKHOCOBHM IIUTKAMHU HE KOPOTIIE IIOBY MiX
MDKIIEICTTHUM 1 IEPITUM BEPXHHOTYOHNM; BEPXHBOTYOHUX 3BUUYANHO 7.

69 [70] Ilepemounux 2; >KHUBI €K3EMIUIAIPH — TEMHOOJWUBKOBOTO (TEMHO3EJIECHOTO)
KOJILOPY 3 MOMEPEYHIMH YOPHUMHU CMyTaMH a0o0 IUIIMaMHu, Y TIepeaHii YacThHI Tyry0a
OPOMDKKA MK HHUMH UETJSHO-YEPBOHOTO KOJBOPY; MiJ OKOM KOCa YOpHA CMYyTa,
MIMpUHA $SKOi 3HAYHO TNEPEBUIIYE MIMPUHY UYOPHUX CMYKOK B 00JacTi IMIBIB MIX
BEPXHHOTYOHUMH IMUTKAMH; Yy CKPOHEBIM 00JIacTi 3BHYAMHO BIiJ 3aJHBOTO Kparo
HAJIOYHOSIMKOBOTO IIMTKA /IO KyTa pOTa TATHETHCS 111€ OUIBII TUPOKA YOpPHA CMYTa.

70 [69] 3Bu4aitHO OJIMH MEPEOYHUI IUTOK; 3a0apBIICHHS TyJy0a 1HIIE; M1l OKOM 1
B CKpOHEBIM 00J1acTi HeMae MIMPOKMX YOPHUX KOCHUX CMYTr (ajie IIBH MIXK
BEPXHHOTYOHUMH B OUIBIIOCTI BUTIAJKIB YOPHI).

71 [72] YepeBHUX MMTKIB HE O1abII 152.

72 [71] YepeBHux mutKiB He MeHIIe 153.By:k 3Buuaiinmii — Natrix natrix.

73 [66] JIycka rnanka.

74 [75] Ilin nepeaOYHUMHM HEMae MIAOYHOTO IIHWTKA; BEPXHbOIYOHUX 7;
MDKIIEJIEMHUNA CHIIBHO 3aX0IUTH MK MI)KHOCOBUMHU.

3Buuaiina mixssaka — Coronella austriaca.
Tabnuysa ona eu3HayeHHA Yepenax

1 [2] [Hanuup, B SIKOMY PO3MINIYETHCS TYIyO TBapWHHU, MOKPUTUN 3BEPXY HIKIPOIO;
KIHYMK MOPJIY BUTATHYTH Y M'SKUH HOCOBHUM XOOOTOK.

2 [1] [lanuup, B AKOMY PO3MIIIYETHCA TYJIyO TBApWUHU, TOKPUTHI 3BEPXY POTOBUMH
MJIACTUHKAMM; Ha KIHYMKY MOPJM HEMAE HOCOBOTO X00O0TKa.

3 [6] 3amHi KiHIIIBKH CTOBOOIIOAI0H]; MIJK MaJIbIIIMA HEMA€E IJIAaBAIBHOI MEPETHHKH,
roJioBa 3BEpXy BKPHUTA IIUTKAMHU.

4 [5] 5 xirTiB Ha EPEAHIX JIamax.

CepemzemHoMopchKa yepenaxa — Testudo graeca.

5 [4] 4 kirTi Ha nepeanix amax. CtenoBa yepenaxa — Testudo horsfieldii.

6 [3] 3aaHi KiHLIBKK HE CTOBOOMOMIOHI; Mk MaJIbISIMU TIaBajbHA MEPETUHKA; Ha
rOJIOB1 3BEPXY LIUTKIB HEMAE.

7 [8] IlnacTpoH 3'€eqHaHU 3 KapamakcoM HEPYXOMO: B3JIOBXK IIHUI CBITJII MO3J0BXKHI
cmyxku. Kacnilicbka yepenmaxa —Mauremys caspica.

8 [7] Ilnactpon 3'eqHaHUi 3 KapamakCoOM PYXJIMBO; Y3JIOBXK IIHI HEMAaE CBITIIMX
MO3JOBXKHIX CMYT (LU y CBITJIMX IATKAX).

€pponeiicbka 00;10THa Yyepenaxa — Emys orbicularis.



KoHTposbHi 3antMTaHHSA

. 3aranpHa XapaKTepUCTHUKA TUIa3yHIB.

. Bynosa mikipu mia3yHis

. Ckener miuasyHisB.

. TpaBHa cucTema IJIa3yHiB.

. JluxanpHa cucreMa Iia3yHiB.

. BuninbHa cuctema miasyHiB.

. KpoBoHOCHa crcTema miia3yHiB.

. HepBoBa cuctema nia3yHis.

. CrareBa cucrema Iia3yHiB.

10. Po3MHOX€EHHS Ta pO3BUTOK IJIa3yHIB.

13. 3navenHs maa3yHiB B IPUPOI Ta KUTTI JIFOIUHU.
14. Knacudikaris mia3yHiB.

15. XapakTepucTiKa aHaMHIi 1 aMHIOT.
16.CucremaTuka 1a3yHi