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3AHATTA 1
AHATOMISA TA MOP®OJIOTTAA 3BEMHOBOJHUX

Cucmemamuune noi0NCenHs
Tun Xopnosi Chordata
[MinTun XpedetHi, abo Yepemnni, Vertebrata, seu Craniota
Kiac 3emuosonui Amphibia
Psan BesxBocti Anura
Poxnna JKa0'sui Ranidae
Pin 3enena xxa6a Pelophylax

Oobs1aHaHHA Ta MaTepiaan
1. JKaba o3epHa 4M CTaBKOBA.
2. Habip iHCTpyMeHTIB IS ITperapyBaHHI
3. Tabuuui: BHyTpimHA OynoBa sxka0us\¢xeMa KpOBOHOCHOT
cucteMy; OyZ0Ba TOJIOBHOTO MO3KY.

Teopernunmii-MaTepian

Tino xabu MOAUISIOTE HA\IONOBY, TyNnyO, MepeaHi Ta 3ajHi
kiHmiBku. [Ius 30BHI He BUpakeHa. Tyny0 y kxabu KOPOTKUH i3
BEJIUKOIO IIECKATOI TOJIOBOIO}, [1030aBIeHU Oy/1b-IKOT0 30BHIIITHEOTO
ckenera. llkipa 3apxau BENOra’ 3aBJIIKM HASBHOCTI BEJIMKOI KUIBKOCTI
OararoxmiTuHHUX 3ai103. (Ha\rooBi nepen ourma J00pe MOMITHI HI3JIpi,
IO 3aMUKAIOTHCS KJFAIlAHAMM 1 3’€HaHI 3 HIOXOBUMHU KallCyllaMH, a
OCTaHHI MaloTh OTBOPM BcepeIuHI POTOBOI MOPOXKHHMHHU (XOaHHW). 3
OOKiB TrOJIOBH PO3MIITICHI BETHKi 0Yi, III0 MAIOTh MaJOPyXOMi BEepXHi Ta
no0pe pyxomi HwkHI moBiku. KpiM Toro, € e W Tpers, MUTOTIHBA
noBika. [103ay, oueil po3TaiioBaHi OKpYTJi OTBOPH, 3aTATHYTI TOHKUMH
OapabaHHAMI TICPETHHKAMH.

Y camiiiB a0 y KyTax poTa € rojioCOBI MIIIKH — PE30HATOPH,
MI0‘BHIKPUBAIOTECS B POTOBY MOPOXKHUHY.

KopoTki mepeai wotupunalni KiHI[IBKK y a0 MOMITHO MEHIII
3a BEJNMKI 3aJHi I’ATUNATI, MK TAIBISIMH SIKUX HATSATHYTI OapabaHHI
NEepeTHHKU. Y Ci Majibli No30aBiieHi KirTiB.

[kipa >xabu 3’€HAHA 3 TIJIOM JIMIIE HA MMEBHUX JUITHKAX, MiXK
SKAMH PO3TAIllOBaHI BENMWKI TOPOKHWHH, BHUIOBHEHI JiM(oro,
TiMQaTHIHI MILIKA.

[lig GaraTomapoBUM eMiAepMICOM 3ajsira€ KOpiyM, y SKOMY
PO3KHIaHI MIrMEHTHI KIITHHU 1 TOOpe BHpa)keHa CiTKa KPOBOHOCHHX
CyIWH, IO 3a0e3MeuyioTh MIKipHE MUXaHHSA. baraTOKIITHHHI 3a703u
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PO3BHBAIOTKLCS 3 CMIIEPMICY Ta 3aHYPIOIOTHCS B TOBIY KOpiymy. BoHn
MalOTh BHIJISI MIXYpIiB, CTIHKH SIKHX YTBOPEHI OJHHUM IIapOM
3aJI03UCTHX KIITHH, 30BHI MOKPUTUX INIAJAKUMH M’SI30BUMH KITITHHAMH.
CekpeT HaKOMHUYYETHCS y TPOCBITI 3aJI03W Ta Yepe3 BY3bKY MPOTOKY
BUTiKa€e Ha30BHi (puc. 1).

Buslasa npoTosa sanomm

Enaeprac f
nep ajeime (als
-
. -
. *
-
e
B . Janomecr
Kopiym — i * o KINTHHM
Ry
2 - a
M'n1088 ofonoHks _—~ « <
ustpmoi 3anom 3 / o
=

TTrsesTel KNTTHMm

Puc. 1. bynosa HHW

VY 3eMHOBOJHHX MailkKe pery MeTaMepHa MYCKYJaTypa,
BiJ Hel 3aJMIIMINCS TiJIBKH BiJ 0“CJIaOKO PO3BHHYTI TPYIH M SI3iB
Y3I0BXK XpeOTa 1 Ha KHUBOTI — U M’sI3 )KUBOTa. B OCHOBHOMY X
MYCKYJIbHA CHCTEMA BIIAIITOB pLiiHO — cHITBbHO AudepeHIiiioBani

3bpKOCHeNiani3oBaHi QyHKIii.

emuka (puc. 2). JpiGHi KOHycOnmomiOHi
JIMIIC Ha BEPXHLOIICJICITHUX i IICJICTTHUX
a HIDKHIH 1enerri 3y0iB HeMae.

nopuii M’s13iB BUKOHYIOTb
PoTtoBa mopox

3yOM po3MillleHi y

KiCTKaX, a i Ha JieMi

Puc. 2. Bynoa poToBoi OPOKHUHHM >ka0u:
1 — 3y6m; 2 — s3uk; 3 — nemint i3 3ybamu; 4 — X0aHU; 5 — o4HE AOIYKO; 6 —
OTBIp €BCTaxi€BOI TpyOH; 7 — ropTaHb; 8 — OTBIp pe3oHaTOpA.



VYV 3amHiX KyTax MigHEOIHHS B POTOTJIOTKOBIH TOPOKHUHI
pO3TaIlIOBaHi €BCTaxi€BI TPYyOH, IO € BHYTPIIIHIM OTBOPOM CIIyXOBOTO
anapary. Ha minneOiHHI € neminn, momnepeay sIKUX po3MillleHi MapHi
OTBOPH BHYTPIIIHIX HI3APiB (X0aHU).

Ha HmwkHI CTiHII POTOBOI MOPOXHUHH € MYCKYJIHCTHH,
JUNKAA PO3IBOEHUMA S3UK, SKUH KPIMUTHCS MEPEAHIM KiHIEM [0
NEePeAHbOrO KiHL HIDKHBOI MIETENH Ta MOYKE BHKHIATHCS 3 POTa IS
JIOBIIi 37T00MI.

3a SA3WKOM € OTBip — rOpTaHHA MIUIMHA, OTOYCHA ITapHUMH
YepraNONoIOHUMHU XPSIIAMU, Ha SKUX MICTSITBCS TOJOCOBI 3B’ I3KIL:

l'opranHa 1MiMMHA TEPEXOAWTH JO TOPTAHHO-TPAXEHHOL
MOPOKHUHU (TOMOJIOT Tpaxei). Y il MOpOoKHMHI € JBa OTBOPH, SKi

BeJIyTh y TmapHi JiereHi. JlereHi — TOHKOCTIHHI MUKW, CTiHKH
BHYTPILIIHBOT IIOBEPXHI SKUX YTBOPEHI KOMIpKaMHu.
TpaBHa cucremMa PO3MIOYUHAETHCS POTOTIIOTKOBOIO

MOPOXXHUHOIO, IO TIEPEXOUTh Oe3MocepeIHbO,B KOPOTKUI CTPaBOXij,
a faii — B cnaOKo BiIOKpeMIJIeHe PO3IIUpPEHHS * wiTyHoK. [1lnmyHok mae
3aMHKad, KA BiAMEKOBYE HOTO BiJ JBAHAMIIATHIIANOI KHUIIKA. LI
KHIITKa TPOJIOBKYETHCSA B TOHKY, a Jlaliw Y PO3IMHPEHY NPsSMY KHUIIKY,
10 MTEePEXOUTH Y KII0aKy (puc. 3).

VY merni [BaHAANATUNIANO] KUK PO3TAIOBaHA IiANLTYHKOBA
3a103a TEMHO-KOBTOTO KOJAORY., TlpaBopyd Biag NHUTyHKa € BelHKa
MediHKa, MI0 CKIIANAEThes 3 TPBOX YaCTHUH, MK SKUMH MIiCTUTBCS
KOBYHHMH Mixyp. KpoBolBOpHMM Ta TiMQOTBOPHHM OpraHOM, IO
PO3TaNIOBaHUN Y TIOPOKHUHI Tija MOOIN3y TepeXxoy TOHKOI KUIIKH B
npsIMy, € CelIe31HKA.

Hdo ckimagy JuXanbHOI CHCTEMH BXOJAATH JIeTeHI Ta
MOBITPOHOCH] TIsAxu. [l0310BKHSA TOpTaHHA IUTHHA, siKa OOMexeHa
YepnajgonoMiOHNMH XpSIIaMH, Bele B HEBEIUKY MOPOKHUHY —
roprasb. /IBa HEBEJIIMKUX OTBOPH 3 MOPOKHUHHU TOPTaHi BEAYyTh y MapHi
JIETEH.

Jlereni, sxi Jexate 1o oOuaBa OOKM Bij cepiyl, — I
TOHKOCTiHHI MIIIIKK KOMIpYacTOi CTPYKTYPH 3 €ITaCTHYHHUMHU CTIHKAMH.
[I{obu kpare po3MUBUTHCS JIETEHI, iX Tpeba HaIyTH 3a JOTIOMOIOIO
ckisiHOl TpyOku. KomipyacTicTh 3yMOBJIEHAa HEBEIIMKAMHU CENTaMHU Ha
BHYTPILIHbOMY OOI1i CTiHOK JIET€Hb.

KpoBoHocHa cucTeMa 3aMKHEHa, TPUKaMEpHE CEepIe MICTHUTHCS
B TOHKIM mepukapaianbHii cymui. Ceple CcKIagaeTbcsi 3 JIBOX
nepeacepas (mpaBoro Ta JiBoro) i ofHoro nuryHouka. Kpim toro, o
CepIls MPIIATAIOTh BEHO3HHWM CHHYC 1 apTepiallbHUN KOHYC. 3aBISKU
OyIIoBI apTepiaaTbHOTO KOHYCA 1 apTepiaJbHOTO CTOBOYpA, a TAKOXK
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Puc. 3. Po3raTa camka >xabu TpaB’siHOT:

1 — cepue; 2 — nereHi; 3 — niBa JoNaTh NEYiHKM; 4 — TIpaBa JONaTh MEYiHKM; 5
— JKOBYHUH MIXyp y IEHTpaidbHill JOmaTi MediHkW; 6 — IOUIyHOK; 7 — IiJUUIYHKOBa
3ano3a; 8 — nmBanamguaTHnana kumka; 9 — tonka kumka; 10 — mpsma kumka; 11 —
cenesinka; 12 — knoaka (po3rsita); 13 — cewoBuii Mixyp; 14 — oTBip ceqoBoro Mixypa;
15 — nupka; 16 — cedonpoBin; 17 — mapHi OTBOpH CEUONpPOBOAIB y Kioalli; 18 — npasuit
steqHuk (iBui Bupanenwuit); 19 — xupose Tino; 20 — mpaBui stiinenposin; 21 — miBuit
SIALIETPOBIN; 22 — MaTKOBHU BT sifienpoBoay; 23 — OTBip SHIIENPOBOAY B KJIOAIIi;
24 — crimHHA aopra; 25 — 3a4HSA NOPOXKHUCTA BeHa; 26 — 3arajbHi COHHI apTepii; 27 —
niBa yra aopTH; 28 — MIKipHO-JIETeHeBa apTepis.
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3aBMIIKM  CHENU(BIYHOMY PO3MIIIEHHIO 350pOBHX OTBOPIB, MIO
3’€IHYIOTh Tepecepas 3i IUIYHOYKOM, YacTHHA KPOBI 3aIMIIAETHCS
apTepiajgbHOI (B COHHHMX apTepisix), YaCTHHA — BEHO3HOK (B IIKiPHO-
JIETEHEBHX apTepisix), pemTa — 3mimanoro (B ay3i aoptu) (puc. 4, 5).

Jaranwma coMia apTepin
BHYTRILUMA CONMA APTRPIA |

JopMiLmME CONME apTepm
> Nma Jyra soprn

Mpasa ayra acptn

_ToTinasso -xpeleTna apTepin 2

— Weipro-netenesa aptepis

Npase nepescepan —
LLinioms aoTepin -

Mlarmosvisa aprepin
= [lipe nepaacepaR

- Noresesa aprepis

Neraws
ApTEpianeiatit KOwyC -

Nevlnez
Winyweor ~ (rrymos

CrmsiHa pogma — = Kimwopo-Spemona aprepm

Ca'siramn — "

OISR

™ Knurono-Spexonn apreps
3aransHa s s g

wryana aptepi=

'g) Puc. 4. Cxema apTepialbHOT CUCTEMH KalH.

Qﬁ Bil CHHMHHOIO BIJIUTy apTepiajibHOrO KOHYCY
BI,Z[X apHi (J1iBa Ta mpaBa) JereHeni aprepii — romoJioru 1V napu

X ‘aprepiaabHuX Ayr pu6. KoxkHa MmIKipHO-JIereHeBa apTepis
po3 Y)KY€ETBCSI Ha JIETEHEBY apTepilo, sika MPOXOAUTH 110 Kparo JIeTeHi
10 ii BepIlIMHY, Ta BEJIUKY IIKIPHY apTepiro.

Binpa3sy 3a MmIKipHO-JIET€HEBUMH apTepisiMu, ajie BiJl YSPEBHOTO
BTy apTepialibHOrO KOHYCY BiAXOIATH MapHi Ayrd aopTH. BoHu
romodoriuni Il mapi 310poBux aprepialbHUX AYT.

Bin npaBoi Ta nmiBoi Ayr aopTH B MiCIi IXHBOTO IOBOPOTY B
KayJalbHOMY HANPSMKY BIIXOJAATH CIIOYATKY MOTHIMYHO-XpeOeTHa, a
MOTIM MiAKIIOYNYHI apTepii. Hipkue wmicus 3’€qHaHHS Iyr aopTH IO
00u1Ba OOKH BiJl CIIMHHOT 20PTH BIIXOJATH TIOYKH apTepialbHUX
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BHyTPILMA ApeMMa pova
\ MNpase nepescepan

Mpasa nepegHn
NOPONHWCTE Besa

Nne nepeacepas

Nisa nepegnn
/ NOPAXHUCTS Bena

" — lereness sens

— J0/4 NOPORIICTS BENE
Benwea (Wwxipia peva "
Nerows

— MNesivcona sera
Mesdives

SAJHN NOPOXHICTE Bl Bopivi e et

C ' seiny — inywox

—— Hupea

—.—— Bopitia peva wpon

Hepoana deva —

BesooHl X
HADKO B! DEMW

CYIIMH IO HUPOK, CT aJ103, KUPOBUX Til 1 cedoBomiB. Ille Hmx4e
BiJl CHMHHOI a0pT YXKYIOTbCSl TApHi MONIEPEYHi apTepii, a naii —
KHIIKOBO-OpWKOBas™~ VY  KIiHIEBili  YacTHMHI  CNMHHA  aopra

po3rany>1<ye®a JIBI KJIyOOBI apTepii, 0 MOCTa4al0Th KPOB 3aIHIM

KIHI{IBKAM
%MI/I BUJIUICHHS € MApHI HUPKHU 3 BUBIJIHUMH IPOTOKAMHU
i Wi CEUOBHMM MIXYp — BHIT STYCHHS YEPEBHOI CTIHKHM KJIOAKH
(p :
XKabu — ne posxinbHOCTaTEBI TBApUHH, 3AIUTIIHEHHS y SIKHX
30BHIIIHE. CTaTeBl OpraHy CaMiliB — MApHI KOBTYBATO-OLI1 CiM’SIHHKH,
0 NPWIATalOTh A0 YepeBHOI MOBEpXHI HUPOK, 1 KHUPOBI Tijda, SKi
KHUBJIATH CIIEPMATO30i1U, IO PO3BUBAIOTHCS B CiM’siHUKax. Craresi
MPOJYKTH 31 CiM’STHUKIB TIOTPAIUISIOTH IO KAHAIBIAX Y HUPKY, a Jaji —
BOJNILGOBUM KaHAJIOM y CIM’SHUH MiXypelb, 3BIIKH HAJIXOISATh Yy
KJIOAaKy 1 Ha30BHi.
Y caMok opraHu pO3MHOXEHHS c(hHOpMOBaHI TapHUMHU
3epHHUCTOI  OYZOBM SIEYHMKAMU Ta TAPHUMH  SHIETIPOBOJAMU
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(MrOJUTEpOBI  KaHalM), IO BIJIKPUBAIOTHCS Yy TOPOXHHHY Tila
PO3LIMPEHHSM, — JiliKkor0. Hay sieuHnkamu, sk 1 y caMIliB, po3BUHEHI
KHUPOBI Tina. S, MO NOTpanwin Yepe3 po3pUB y MOPOKHUHY Tija,
T10 SIMIIETTPOBOIY MPOHUKAIOTH Y KJIOAKY, a 3BIITH — HA30BHI.

Wupose Tino
A —
] —v—

/

7 Cina'mEmHOCH!
ranansy

o)
§

Bonehia xawan
(cevomy | cim'snposia)

Clra'armit mixyp

Cevoamit

T CevocTaTesuu oTeIp
Mixyp

Orsip Poatama
C24Y0BOM MIXyPa NOPOXHKHE KNOAKK

)y
P@nom CEUOCTaTeBOI CHCTEMH CaMIIsl )KaOH.

[opis & TOJIOBHMM MO3KOM PHO, TOJIOBHUI MO30K aM(i0iid

Ma€e HHU3K IpECUBHHX pHC. B OCHOBHOMY I1I€ CTOCYETHCS
HepeIHb, Ky, SKuid y am$ibiii BiTHOCHO OLIBLINHA, HX y pHO.
Horo i i MOBHICTIO PO3IiJIEHI, a HEPBOBAa PEUYOBHMHA BHCTHIIAE,

i OlYHMX HUTYHOYKIB, TaKOX OOKHM Ta naax, To0To amQioil
& MIEPBIUHHE HEPBOBE CKJICTIHHS — apXinajaiyMm. ['onoBHHI MO30K
CKJIQJIa€ThCs 3 I'ATH BijautiB. [lonepeny po3millieHH# epeaHii MO30K,
SKMH pPO3AIIEHHH TNMOOKOI IIIMHO Ha ABi MmiBKymi (puc. 7).
Crepeny Bin MHiBKYJb BiAXOAWTH 3arajibHa HIOXOBA YacTKa, Bl SKOT
OepyTh IOYaTOK JBa HIOXOBI HepBH. [lo3amy mepeiHbOro MO3KY
MIIICTUThCSI TPOMDKHUE Mo30k. Ha #oro maxy nexutsh emigis.
CepenHiii MO30K TpEICTABICHUH JBOMa OKPYIJIMMH 30POBHMH
yactkamu. [lo3amy 30pOBHX YAacTOK JIEKHTb CJIa0OPO3BUHYTHI
MO3040K. Binpa3zy 3a HUM € JoBracTuié MO30K i3 poMOOmNoaiOHO0
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SIMKOIO  (4eTBEPTHH INIIYHOYOK).
NEPEXOUTh Y CIMHHUI.
[

BT Npomixinil
\Q,/‘ 100K
#— MosaHoK

Yetnepiwi
winyHa4or

HogracTui moaox

JoBractuii MO30K IOCTYIIOBO

Mezyns
NEPEAHBOTO MoKy

JosacTmit Mook

Mozovox Crivsenit 100208
|

B
Mpomixmmit  Cepeamit
MOJOK MO0
Maxyns
NEPEIHBOND MOIRY
Hioxosa vacTea ..
| @
Xlasma
F0POBIX HapBin
r

MNepegwe
CYAMHHE CINETIHNA

Miskyna
NEPEAMEOID MOMY

Hiwoxosa sacrea

™
Tpetih  Nivca

Wiy MONOK

CepegHin
MO3OK

Hosracrwh mozox

Mnodpia HeTRepTHR WyHosor

Cunsalla soponposia

Puc. 7. BynoBa ronoBHOT0 MO3KY ka0wH:
A — 3Bepxy; b — 3Hm3y; B — 300Ky; I — y NO3I0BXHBOMY Iiepepisi; [-X —

TOJIOBHI HepBH; X1/ — i’ I3UKOBHH HEPB.
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Bin rojgoBHOrO MO3KYy 3€MHOBOJHHMX BIIXOIUTH JAECSTH Iap
TOJIOBHUX HEPBIB, OJMHAALATA Iapa HEAOPO3BHHYTA, a JIBAHAALITA
BiZIXOJIUTDH 32 MEKaMH Yepera.

3aBnanus

1. PosrmsapTe 30BHIMHIO OymoBY kabu. Bimmrykaiite mapHi
Hi3[pi, BEPXHIO Ta HWKHI TMOBIKM, MHIOTIMBY Ta OapabaHHY
MEPETHHKH.

2. Bigkpwuiite pot ka0l ¥ MIHIIETOM BUTATHITH S3MK HA30BHI.
3BepHITh yBary Ha Horo (opmy 3 TIHOOKOIO BHPI3KOIO Ha 33THHOMY
kpai. [IpenapyBanbHOIO TOJKOIO 3HAWIITH 32 SI3UKOM, HA TiIBULICHHI,
MO3/I0BXKHIN OTBip TOPTaHHO! IMIMTMHHW. 3a HEK 3HAWMITh \BXH ¥y
CTpaBoOXill, a M0 OOKaxX Bill HBHOTO — TMiMHEOIHHI OTBOPH EBETAXi€BUX
Tpyd. YV mepenHii yacTuHiI 3HaWAITE XoaHW. [ OJKelQ) 3HAUIITH
JeMiieBi 3yOu Ta 3yOu Ha BEpXHil IIeeri.

3. Tloxmamite a0y Ha cnuHy, po3npaBfe: i KiHLIBKU.
BinTsarHiTe miHIETOM MIKIpy B HIDKHIN YacTHHi-UEPEBA Ta HAIpiXkKTe ii
HOXHISMU. BBeniTh y po3pi3 TyIilly 4acCTHUHY\HOXKHIB 1, BIATATYIOUN
HIKIpy Bropy, o0 He MOIIKOAUTH M’s3H, 8PQBITh pO3pi3 Bil 3aIHHOIO
KIiHIIA TiJTa O POTOBOTO OTBOPY.

Y ningHOi mepefHix KiHUiBOK\3poOiTh TOMNepedHi po3pizu
mKipu. BigropHite ii Ta npukouiTh ronkamu. llix yac BimropraHHs
3BEpHITh yBary, o MIKipa TPUKPILICHA JIUIIE Y ETKUX MICIAX, YBECh
NPOCTIp — 1€ TOPOKHUHU NIMPATHYHHX JIaKYH.

Mik  TiIKaMU,. S\ HEDKHBOT — IIEJCNMH  BHJIHO  IIUPOKUN
MIXKIIETSTHAA M’ 513, SRUIBIAIrpae BayIUBY POJIb MiJ Yac JAUXaHHS.
Jani  po3mimieHi L KOMIUIGKCH M’s3iB  IJIedoBoro mosicy. JloGpe
MPOTJIAIAETECA METaMepHa OyzoBa M’s3iB  JkuBoTa. [locepenuHi
JKUBOTA MTPOCBIty€TLCSI YepeBHA BEHA.

BiadardiTe 70ropy MiHIIETOM M’S30BY CTIHKY 33JJHBOi YaCTUHU
KUBOTA, CHPOPKTE Ti, BBIBIIM TYyIy TiIKY HOXHIL 1 TOCTIHHO
NPUILARIMAIOUN CTIHKY, 3p00iTh Haapi3 ynepea Ha 3-4 MM 300Ky BifJ
yepeBHPI “BEHH @K 1O MOYAaTKy pOTOBOi MOPOKHUHU. (OcoOIMBO
00epPeKHO TepepiKTe TOsC MepPeHIX KiHIIBOK, Iifl IKUM JISKUTH CepIie
3 cynuHamu. Jlpyruii po3pi3 3po0iTh aHAJOTIYHO, aje 3 IHIIOro OOKYy
yepeBHOI BeHH. [liHIIeTOM BiIBENliTH M’ S30B1 CTIHKH Ha OOKH.

VY BepxHiil "acTHHI mpenapaTy MiX JIETCHSIMH Ta HEYIHKOIO B
TIepUKapIiaIbHIA MTOPOKHUHI JICKHUTH cepiie. BiATATHITE Ha BEpXiBIi
cepls MiHIETOM TOHEHbKY O€3KOMipHY IUTIBKY HaBKOJIOCEPLEBOI CYMKU
i o0epekHO, HEe MOUIKOAMBIIN ceple, NMpopikTe il HoxHuuAMU. He
po3pizaroun cepIls, MPUITITHIMITE CIIPAMOBaHY Hazan BeprnuHy. Ilim
HEI0 BUAHO TEMHY TOHKOCTIHHY BEHO3HY TIa3yXy, sIKa YyTBOpEHa
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3IUTTSAM TPHOX BEJIMKUX BEH — JBOX IMOPOKHUCTUX MEPEIHIX 1 38HBOT.
Y BepxHiit 9aCTHHI cepIls JeKATh MMOBHICTIO BiIIUICHI OAWH Bifl OJTHOTO
mpaBe Ta JiBe nepeacepas. 30BHI Mexa MK MepeAcepsiMH BUPaKeHa
nyxe ciaabko. Binm mpaBoro 60Ky HUTyHOYKA BiIXOIWTH apTepiabHUMA
KOHyc. TakuM 4YHHOM, cepiie 3EeMHOBOJHHX TpUKaMepHe, MpoTe
CKJIaJIa€ThCsl 3 I’ SITH YaCTHH: BEHO3HOI Ma3yxH, apTepiajJbHOTO KOHYca,
MPaBOTro Ta JIIBOrO MepecepIb 1 MTyHouKa. Big apTepianbHOro KoHyca
BIIXOOUTh TPH Mapu Iyr aOpTH, SAKI PO3MOYMHAIOTHCA CIUTHBHUM
CTOBOYpOM.

3 OOKIB BiJ] ceplls po3TJIsSHBTE BENHMKY Nedinky. Cepes YacTHH
TIEYiHKU 3HAWMITH >KOBUHUH MiXyp. 3BEpHITH yBary Ha BiJICYTHICTh
niadparmu.

[ligHiMiTP TEYiHKY 1, pO3CYHYBIIM BHYTPINIH1) OpraHu,
3HalAITh Micue 3’e€qHaHHs 000X Ayr aoptu. [lepexonalitecs, mo B
Miclli TXHBOTO 3’€THAHHS B JIiBy YAaCTHHY TiJa -BIIXOAUTH HYepeBHA
aprepis, ska 3abe3medye IMOCTa4aHHS KPOBI ~1QN\OpTaHiB TpaBHOTO
TPaKTy, IEUiHKH, Y)KOBYHOT'O MiXypa TOIIO.

SIKII0 BY 3p0OWIIM PO3THH JOPOCIIOl CAMKH, PO3TIISIHETE BEITHKI
3a CBOIMH PO3MipaMH SI€YHUKH, MO 3aMOBHIOIOTh BCIO CEPEIHIO Ta
HWKHIO YaCTHHU MTOPOYKHUHU TiJa.

Biggimite mmMaToOK sieyHMKA Ta 3BEPHITH yBary Ha po3MipH i
3a0apBIeHHS S€lb. 3arauOIIOI0YHCH Jali B TOPOXKHHUHY TiJla, 3HAHIITh
IUTYHOK, a 32 HAM — JIBAaHA/IISATUTIANTY, TOHKY Ta MPSIMY KHIIKH.

Ha 6pwxi, B MicIli mepexoy TOHKOI KUIIKU Y TPsAMY, 3HAHIITh
CeJe3iHKY.

Ha po3TuHi camiis po3riisiHbTE CiM’SIHUKH, 1[0 PO3TAIlIOBaHI 10
00ox Ookax xpeOTa, JXKHpPOBI Tija Ta BWIOBXKEHI HHUPKH TEMHO-
YEpBOHOTO KOJILOPY.

Bunanite npaBwuii S€9HUK i PO3TIISIHBTE MIOJUIEPIB KaHAaJ 0iJ10ro
KOJIbOpY. 3BEpHITh yBary Ha Te, IO BiH PO3MOYHMHAETHCS JIHKOIO
SALENPOBOAY MOOIN3Y JIETEHIB 1 TATHETHCA A0 KJIOAKH.

PosrnsHyBIIM BHYTpIIIHI OpraHW 1 OCHOBHI apTepiaibHi
CYJMHH, IO TMOCTA4aloTh iM KpOB, MEpPEBEpPHITH kaldy Ha YepeBO Ta,
nepepizaBmy Oisl 3aJHIX KiHI[IBOK TONEpPEeK Tijia MIKipy, 3aBEpHITH il
Bropy A0 MepeAHiX KiHLIBOK. Po3risHbTe Ha WIKIpi pO3rayry>KeHHS
IIKIPHO-JIET€HeBO1 apTepii. 3HIMITh 3 OAHOTO OOKY Bij XpebdTa M s3H i
3HAWAITh CYIUHY MMOTHIIMYHO-XPEOETHOI apTepii, MO TATHETHCS MOPYY 3
XpeOIsIMH B3I0BXK YCHOTO Tija.

Jlns BUBYCHHS OYIOBH TOJIOBHOIO MO3KY 3HIMITH IIKIpy 3
rojioBu TBapuHU. IloTiM 3p00iTh HEBEMWKHM pO3pi3 MIKIpU Ta M s3iB
Biipazy X 3a Toj0BOI0. [leperHyBmm TUTO Xabw 1O 3pOOJICHOMY
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PO3pi3y, BBEAITH BICTPS HOXKHID y MOTHJIMYHUN BIIILI Ta 00EpPEKHO
HaapikTe depen 300Ky. Te came 3po0iTh 3 iHIIOTO OOKY. AKypaTHO
MPUITITHIMITE TIHIIETOM HAJpi3aHUil JaX Yepera Bropy, HEperHiTh
ynepen i mepepire. SIKIO micas I[bOTO YaCTHHA MO3KY 3aJIMINAETHCS
MIPUKPHUTOIO KiCTKaMH, iX Tpeba o01amMaTH MHIICTOM.

o6 po3rasHyTH MO30K 3HU3Y OOpiKTE HEpPBH, SIKi BiIXOAATH
BiJl MO3KY, Ta 00epeXHO MiJHIMITh HOTO 3a JTOBracTH MO30K JTOTOPH.
Ha mmxabROMY 0011 MO3KY BIAKPHETBCS IEPEXPECT 30POBUX HEPBIB,
sIMKa, SIKa BiTXOAHTD BiJl THA TIPOMIKHOTO MO3KY, Ta Tirmodis.

3apucyiiTe po3ramryBaHHs BHYTPIIIHIX OpPraHiB XaQrmy ‘CXeMmy
KPOBOHOCHOT CHCTEMH; CEUOCTaTeBI OpraHu caMilsl xaluy \OYIoBY
TOJIOBHOTO MO3KY.

3AHSTTS 2
CKEJIET 3EMHOBOARIIX
HA TIPUKJIAJII KAB POIY'PELOPHYLAX

OobagHaHHe TalMaTepiaan
1. Ckeneru xabwu.
2. Tabmumi: ckener xabuyronorpadis yepena xadu.

‘FeopeTnuHmii MmaTepian
OchoBHiA  CKeJeT\ KaOM, OKpIM XapaKTEpHOro [uisi puod
TylyOOBOTO 1 XBOCTOEOIQ)BIIILTIB, Ma€ Ie MO OJHOMY XpeOIo B
mMitHoMy Ta nonepekoBoMy Biiiax (3aramoM 9 xpeoOiis) (puc. 8).

Puc. 8. Tymy6oBuit xpebernnp xabu.
A — 3aranbHUN BUTTISA, b — TIO370BXKHIH mepepi3:
1 — Tino xpeOist; 2 — BepxHs nyra; 3 — CHHHHOMO3KOBHIT KaHAI; 4 — OCTHCTHI
BIIPOCTOK; 5 — momepeyHuii BiApocTok; 6 — 34IeHiBHUIA BiIPOCTOK.

XBOCTOBHIA BiJUIUT TPEACTABICHUN MAIIMYKOMOAIOHO0 KiCTKOO
— ypocTuiieM, eMOpiOHaJIbHO 3aKIadaeThCs y BUTTISAL OKPEMHUX XPeOIiB.
V amibiit 3pocTaloThes HE TUIBKM OKpEMi Tija XpeOIliB, aje i xpeOi
3arajiom (puc. 9).
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Puc. 9. OcboBuii ckener ka0
1 — mmiiauit xpebenp; 2 — TymyOoBi xpelui; N3\ )KpmxoBuil xpedenp; 4 —
YPOCTHIIB; 5 — Ta30BHH 1M0sIC; 6 — BEPTIIFOXKHA BIIAITHA,

VY ami6iit xpeOui npouenpHi (BOPEAHBOYBIrHYTI). [Iponiensanit
TUN XpeOIiB 3abe3nedye MilHILIC \3’ €XHAHHS, MOTPIOHE I PyXy 3a
JOTIOMOTOr0  KiHIiBOK. OJHak, QCTaHHI TymyOoBuii Xpebeup €
amMQineTbHAM.

Uepen cydyacHHMX 3@MHOBOJHHMX MAa€ MEHIIY KUIbKICTH KICTOK,
MOPIBHIHO 3 4YepernoM pii0y PO3pi3HAIOTH JBa BiAIIIN: BiclepalbHUH 1
MO3KOBHH.

Mo3zkoBui( Hepenn Mae HEBENUKY KUTBKICTh XOHJAPaNbHHX 1
MOKPUBHMX KICTOK, TOMY BiH IIEPEBAYKHO MPOTATOM KHUTTS 3aTHIIAETHCS
xpsmoBuM. ([HOTHIMYHUI Biin dYepena MiCTUTh Juine ABi OiuHi
MTOTHIINYHI \KICTKH XOHJPaJHHOTO TOXOJPKeHHs. BOHU 00HIIBI MarOTh
34JICHIBHHI) BUPICT, 32 JOMOMOTOI0 SIKOTO Yeper KPIMUThCs o XpedTa.
BepXastiil0OCHOBHA MTOTHIIMYHA KICTKW HE PO3BUBAIOTHCS, BiJIMOBIIHI TM
MiCIISTHIIAIOTHCS X PSIIOBHMHU.

Bokn wdepena B JIUISHIN CIyXOBUX Karcyn cgopmoBaHi
MepeBaXHO XpsieM. TyT po3BUBAIOTHCS JIHIIE EPENBYIIHI KiCTKH, SKi
nexxaTb 300Ky 1 TpoXW chepeny Big MNOTWIMYHUX KicTok. Jlo
MEepeAHbOBYIIHUX KICTOK NPHEIHAHI 3 30BHIIMIHBOTO OOKY HOKPHBHI
JIyCKaTi KICTKW. Y JAUISTHITI OYHUIT, B MIEPEAHIH 11 YaCTHHI PO3BUBAETHCA
OJlHA KiNBIIETIONi0OHA KIMHOMOAIOHO-HIOXOBa KicTka. HroxoBa kamcymna
3aJIMIIAETHCS TOBHICTIO XPSIMIOBOIO. YCi KICTKH OOKIB  MO3KOBOi
KOPOOKH, 32 BUHSATKOM JIyCKATO{, XOHIPAITBHOTO OXO/KCHHSI.
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Jax uepena chopMoBaHWN TOKPHUBHUMH KicTkamMu. OCHOBHY
YaCTUHY MO3KOBOT KOPOOKH >KaOW MPUKPUBAIOTH JIOOHO-TiM STHI KiCTKH,
SIKi BAHUKJIM B PE3yJIbTaTi HONapHOTO 3IUTTS JOOHUX 1 TIM SHUX KiCTOK.
[Momepeny MOOHO-TIM’IHUX KICTOK, OJI¥KYE JI0 KiHI MOPIHU 3 KOXKHOTO
00Ky MicTAThCS HOCOBI KicTkH (puc. 10).

JHO dYepema BHUCTHIAIOTH KICTKHM MOKPWUBHOTO MOXOJPKEHHS —
BIJTHOCHO BEJIMKHMU XpecTOMoAiOHWH mapaceHoin 1 mapHUil Jemil,
SKHU JIOKUTH nepea HuM. Ha nmemimax y a0 e crenudivHi jgeMiniesi
3yon. Y <¢opmyBaHHI AHa dYepenma OepyTh ydYacThb JeAKi KiCTKH
BicIepaJIbHOTO uepena (mapHi nigHeOiHHI Ta KPUIOMOAiOHI KiCTKEY).

O\

A BepxHbowenenosa _— Mixwenenosa kicTka

KICTK®

KeaapaTtHo-wenenosa Nycxata
Klcrra J KiCTEa
|
MNepennsosyluKa NoGHo-Tim sxa
KicTra KicTea
5 KnuronogiBHo -HIoX0Ba e b Nemiw
KicTea 2L, )
\\ NigHebinya riotka
NN\ /
C\  BepxHbowenenosa
Orsl = N
P ¥ KicTra

HIOXOBOTO HepBa
Kpunonoaitxa kicTra

Ksagpamo-wenenosa
ricTva

bBiuHa noTunuyHa Napacdenoia
KicTra

Puc. 10. Yepen :xabu: A — BUrisia 3Bepxy; b — BUTIsiL 3HU3Yy.

lenenoBa ayra amgibiii copMoBaHa XpsIIeM i KiCTKOBUMH
enemeHTaMu. [liTHEOIHHO-KBagpAaTHUI XpSIl TPUPOCTAE IO JHA
YepernHol KOpOOKH kaOW Mepe/IHiMU Ta 3a/IHIMHU KiHIIMUA. Ha HukHIN
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MMOBEPXHi MiIHCOIHHO-KBAPATHOI'O XPsIlla YTBOPIOIOTHCS BXKE 3rajaHi
MTOKPUBHI MiAHEOIHHI Ta KpWIomomiOHI KicTKW. KBaapaTHa KicTka HE
PO3BUBAETBCS, a 3aaHIM BT MiIHEOIHHO-KBAJAPATHOTO  XPpsiia
3aJIMIIAETHCS XPAIIOBHM.

QOyYHKIII0 BEPXHIX INENeN BUKOHYIOTh BTOPWHHI IIENENH, SKi
CKJIaJal0ThCsl 3 MOKPUBHHUX MIXKILIENENOBUX, ab0 MepenaliesenoBux, i
BEPXHBOIICICIIOBUX  KICTOK.  Bka3zani  kicTkm  MawTh  3yOW.
BepxnpomienenoBa KicTka 3 €IHYETHCA 3 TOHKOIO MAMYKOIIOAiIOHOO
KBaJ[paTHO-BHJIMYHOIO KiCTKOIO.

HwxHs menenma mnpenctaBieHa B OCHOBHOMY MEKKEICBUM
XpAIIEM, SIKUH MPUKPUTHH 3BEPXY MApPHUMH MOKPUBHUMHU 3YOHMMI Ta
KyTOBUMH  KicTKamu. IlepemHiil KiHemb  MEKKEJIOBOION \ XpALIa
MEPETBOPHBCS Ha HEBEIUKY MiA0OPIIHY KiCTKY.

Y 3B’SM3Ky 3 ayTOCTWII€I0 i S3MKOBa. Jyfa ‘IepecTae
BUKOHYBAaTH (YHKLIIO KpiIUIeHH 1eneny Ao yepena, Uiomananbynspe
MEPETBOPIOETHCS Ha MalIEHBKY KICTOUKY — cTpeMiHiie: BoHo po3mimeHe
B TIOPOXKHUHI CEpPeIHBOr0 Byxa 1 ()YHKIIOHYE Sk CIlyXOBa KiCTOUKAa.
lioimu, Komyma Ta 3aJMIIKH CHWIBHO PEAYKOBAHUX 3sI0pPOBHX JIyT
YTBOPIOIOTH XPSIIIOBY I SI3UKOBY TUIACTHHKY, sIKA PO3MIIlEHa MiX
TiIKaMd HWKHBOI IIENIeNH, Ta ‘QAHY.\Iapy INepenHiX piKoK, sKi
BiaxoasTh Bif twiactUHKU (puc. P 1li pikku KpimsiTeest, 00Xoasan
TIIOTKY 3 000X OOKIB 10 CITyXOBUX Kancy:’. Jpyra nmapa BiIpocTkiB, abo
3aJIHI PKKH, i1 I3UKOBOT THIACTITHKY TOMOJIOTIYHI HIXKHIM eJIeMEHTaM
OJTHI€T 13 3I0pOBHX YT

Puc. 11. [lix’si3ukoBuii amapat »xabu:
1 — Tinmo; 2 — pixkkwu.

Haii6inpm xapakTepHO OCOOIMBICTIO CKelleTa NpH Tepexo/i
TBapHH O HAa3€MHOTro crocoly >KHUTTS € 3aMiHa MapHHUX IUIaBLIB 5-
MaJIMMH KiHLiBKaMu (puc. 12).

[TneyoBuii Tosic Ma€e BUTTIS HE3aMKHEHOTO KiIbIl, a00 IyTH, sKa
pO3MIIlIeHa B TIEpEIHIN JacThHI TyimyOoBoro Bimminy. KokHa monmoBuHA
i€l Ayrd CKIAAeThes 3 TPhOX THIIOBUX ISl Ha3eMHHX XpeOeTHHX
enemeHnTiB. CIHMHHA YacTHHA TIPEACTABICHA JIONATKOIO, JIO  SIKOI
MPUEIHYETHCS HAJUTONIATKOBUE Xpsiiil. J[Ba IHIIX eEMEHTH MiCTSThCS
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Pue. 12. Cxéner xabu:

1 — mmitHuii xpebenp; 2 — TOUEPEKOBUH Xpedelb; 3 — ypocTuiib; 4 — rpyauHa;
5 — XxpsmioBa 3amHsS YacTHHA TPYAMHM, 6 — mMepeArpyawHa; / — Kopakoim, 8 —
npokopakoin; 9 — nomartka; 10+ HamonmaTkoBuid xpsmy; 11 — xirybosa kictka; 12 —
cimHuyHa KicTka; 13 — moOkoBUN xpsmr; 14 — mmedoBa kicTka; 15 — mepemrumivus
(mpomeHeBa + JiKThOBa KicTKM)3 16 — 3am’sicrok; 17 — m’scrok; 18 — 3avyarkoBuii |
nanenp; 19 — I manens; 206\V- manenp; 21 — crerso; 22 — rominka (BejaMka i mMajia
TOMUIKOBI KIiCTKH); 23g<\ISpeamiecHo; 24 — 1iecHo; 25 — pyAHMEHT JOIAaTKOBOTO
nasbld (prachallux);26' I manerp.

Ha 4YepeBHOMY\OOIl MOACY: BIJHOCHO IIMPOKHIA KOPAKOil, MOMepery
HBOT'Q_ XPSIINOBHI mMpokopakoin. Ha ocTaHHROMY JEKUTh NOKPHBHA
KicTKa\ < \kMounng. Jlonatka, mpoKopakoij i KOpakoin i3 KIIOYHIIE0
CXOAATHCS 10 Miclis HPUEIHAHHS TEPEAHbOT KIHIIBKH, YTBOPHOIOYH
3wICHIBHY sIMKYy. BHyTpilHi kpai Kopakoina i mpokopakoiga odpamieHi
NpOKOpakoigHUM xpsameM. [lo3amy mBa MK HaIKOpakoiTHUMHU
XpsIaMU PO3MillleHa HEBEJMKa TPY/IMHA, a MoTepey — MepearpyanHa.
Ii aBi KICTKH 3aBEPIIYIOTBCS XpsIaMu. Y 3B 53Ky 3 BIACYTHICTIO pedep
IPyIHOI KIITKH HEMae, MOsIC MepeJHiX KiHIIBOK BIIBHO JICKUTH Y TOBLI
MycKyJaarypu (puc. 13).

TazoBwmii mosic abu CKIAAa€ThCA 3 TPHOX Map eJleMEeHTiB. Tpu
€IIEMEHTH KOKHOI CTOPOHM 3 €IHYIOTBCS B MiCLi HPUKPIMJICHHS
KIHIIBKY i YTBOPIOIOTH TYT 34JIEHIBHY, a00 BEPTIYXKHY, SIMKY (puc. 14).
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KrnosmnuA

NporoparoigMun

MepearpyanHa

Nonartea
T~ Kopakoiz  Haanonatzosua

- pyAnHa xpAawy

Cyrnofoga gnagnua
ANA FONOBKM NNeva

Puc. 13. TlieyoBwuii mosc »xabdu.

Iepury mapy KiCTOK Ha3MBalOTh KIyOOBMMH. IxHs QyHKis monsrae y
KpiIUIeHHI TOSICY 3alHIX KIiHIIBOK [0 ochoBelg Jekenera uepes
MOTIEPEYHi BIIPOCTKH MOTIEPEKOBOTO BiIAUTY XpedTa. VY xabu y 3B’ 3Ky
31 CBOEPIMHUM CITOCOOOM PyXy — CTPHOKAMU ~ kKJiyOOBi KICTKH MaroTh
BUAOBXKEHI mepenHi KiHoi. Jlpyra mnapa \KiCTOK — CiZHWMYHI —
pO3TalIoOBaHi HIKYE i TPOXHU M03aay BepIyKHOT sMKU. TpeTii mapHuit
€IIEMEHT — JIOOKOBHI — 3aHIIA€TRCK Y aMdibili xpsimoBum. JIOOKOBI
XPAII CIIPSMOBAaHI BIIepe]l 1 BHE3

KnyBosga ticea
/

Clanvusa xictea
/

BeprnyxHa

NoGkosui AMKa

XpaLy Y
Puc. 14. Ta3oBuii nosc »xadu.

Iepenni Ta 3ajHi KIHIIBKK >xabu mOOyIOBaHI 3a OJIHIEIO
CXEMOI0, sIka XapakTepHa i s ycix xpeOerHuX. [Iporte y 3B’s3Ky 3i
crocoboM pyxy (cTpuOKn) xaba Mae 0coOOIUBOCTI. Y MepeIHil KiHIliBIIi
0co0IMBOCTI kabM BUpaXEeHI B TOMy, IO JIKThOBAa Ta INPOMEHEBA
KICTKH 3POCTAIOTHCS B OAHY TEPEAIUICUOBY KicTKy. KiapKicTh manmbIiB
CKOPOYEHO O YOTHPHOX.

VY 3amgHili KIHIBII TOMIiJKa MPEJCTABICHA TiIBKH OJHIEIO
KICTKOIO, SIKa YTBOPEHA 3JIUTTSAM BEIIMKOi Ta Majoi TOMiJIKOBOI KiCTOK.
JIBi mpoOKCHMMaNIbHI KICTKHM IEpEIIlJIeCHAa CHIIBHO 301IBIIYIOTHCSA Ta,
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3pOCTAIOYNCH KIHIIMH, YTBOPIOIOTH KiIbITE. PermTa KicTOK mepeariecHa
a0bo 3pocTaroThes, ab0 PeIYKYIOThCS.

3aBaaHHsA

1. Posrmssere ckenet xabu. Po3pi3HITh y HhOMY 4 BimIiiH:
MIMAHWHA, TyayOOBWil, KPMXKOBHH Ta XBOCTOBWH. PosrisHbTe onuH
OKpeMHii xpebeupb. 3BEpHITH yBary Ha OCOONHUBICTH OyaoBH
HPOLENTBHOTO XpeOIsl Ta PO3AMBITHCA HOTO YaCTHHH: BEPXHIO JYTY,
pO3MiIIeHy HaJa TiJIOM, IO 3aBEPIIYETHCS Bropi HEBEIHKUM OCTHCTHM
BiZJPOCTKOM; HEPBOBI AYTH, IO YTBOPIOIOTH CITMHHOMO3KOBHH Kafiadl, y
SIKOMY MICTHTBCSI CTUHHHIA MO30K; TIOTIEPEYH] BIPOCTKH, IO BIIXOMITH
mo Ookax BiJf OCHOBM HEpBOBOI Ayru. Po3ristHbTe MUCTATIRHI  KiHIII
MOTEPEKOBUX BiJPOCTKIB, 10 SKHX IPUPOCTAIOTh Py TUMEHTH_PEOep.

2. 3HaliaiTh mepuIMi MUHHUNA XpeOelb 1 3BePHITH  yBary Ha
Te, 0 y HHOMY HEMAe TIOIEPEUHNX BiIpoCcTKiB. Vare HIKHS TOBEpXHS
Ma€ JBl 34WICHIBHI sSMKH, B SKi BXOJSTh JIBA BUPOCTH dYeperna Ta
MDKCYTII000BHIA TOPOOK.

3. 3HalAiTh KPWHKOBUW BiAMLN, SKHIA, MPEICTABICHUN OJXHUM
xpebrieM. 3BEepHITh yBary Ha HOro MacHBHI TIONEPEYHI BiIPOCTKH, IO
3’€IHYIOThCS 3 KIIyOOBUMH KiCTKaMUNEBIO XpeOlis criepey Omykie, a
333y Ma€ JIBi TOJIOBKH JUIS 3’ €JHAHHS 3 YPOCTIIEM. 3aJHIX 3WICHIBHUX
BiJIPOCTKIB HEMaE.

4. BuBYeHHs MIEUQBOTO MOSCY PO3MOYHITH i3 O3NSy HOro
JIBOX BUIJIUTIB — J0P3aJILHEr0,*ad0 JIONaTKOBOIO, i BEHTPAJILHOr0, abo
KOpakoigHoro. Mik HuME) BiJIIaMH € 34ieHIBHA IOBEPXHS, KyAH
NPUETHYETHCS TOJIQBKANIICUOBOT KICTKH.

VY nonaTkQBOMY BiJAUTI 3HAWAITH JIOMATKY Ta HAJJIONATKOBHI
Xpsml. Y KOPAKOIXHOMY BiJiIi 3HAHIITH NPOKOPAKOin, Ha SIKOMY
MICTHTBCS SIIOKPNBHA KiCTKa — KIIOYMI, Ta KOpakoin. PosrisHbTe
PO3TAIIYBaHHA\\TPYIMHU 110331y BiJ 3’€IHAHHS MPOKOPAKOIIIB Ta
nepearpyiHi. Po3riasHbTe OCHOBHI BiJUIUTM TEPEeIHBOI KiHI[IBKH:
MGYOBHIL, TIepeATUTIYYs Ta KUCTh. HaBuiThes po3pi3HATS iX 3a Gpopmoro.

5. 3HalimiTh CKIaJ0BI €IEMEHTH Ta30BOIO IIOSCY, IO
CKJIaJaeThCcsl 3 TapHUX Oe3iMeHHHMX KicTok. [li KicTkM yTBOpeHi
KJIyOOBOIO Ta CiIHMYHOIO KICTKaMH, sIKi po3’€qHye JOOKOBHI XpSIL.
3BepHITH yBary Ha BEpPTIYXHI BINAAWHU, A0 SKUX IPHEAHYIOTHCS
TOJIOBKH CTETHOBHUX KiCTOK.

PosrnsiHbTE CKeneT 3aJHBO1 KiHIIBKH. PO3pIi3HITE TpH BiAmiau:
CTETHOBHUH, TOMIJIKOBUH 1 CTOMy. 3BEpHITh yBary Ha ()OpMYy CTETHOBOI
Ta TOMUIKOBOi KICTOK, SKa YTBOPEHA 3JIUTTSIM BEIMKOI Ta MaJoi
TOMUIKOBO{ KICTOK. Y CKEJIeTi CTOIM PO3TJISHBTE KICTKU TEepEeIIUIeCHa,
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wiecHa Ta (ajmaHryd nanpiliB. Y OyIOBI IUIECHA, CKJIAJCHOTO 3 I SATH
MATBIIB, 3BEPHITH yBary Ha PyJIMMEHT IIIOCTOTO MAJBIIS.

6.

3apucyiite geper xa0u.

PosrnsubTe qgepeIn ’kabu Ta 3HaI>'II[iTL OCHOBHI €JIEMEHTH.

3apucyiiTe 3arajdpbHUIl BUTJISAA CKEleTa jka0M Ta MO3HAUTE
0CcO0JIMBOCTI OyIOBU HOTO BIIIUTIB; CKENET IJICUOBOTO MOSCY Ta CKEJIET
MepeHBOl KiHIIIBKH; Ta30BOTO TOSCY Ta CKEJIET 33HHOT KiHI[IBKH.

3

AHATTA 3

BU3HAYEHHSA 3EMHOBO/JHUX

Ha cporonni Hamiuytots 6 771 BUI 3¢ MHOBOJHHX,

Cuctema 3emHoBoanux H.IT. Haymosa,

Cucrema 3emHoBQIHMX)/[.P. ®pocra Ta iH.

H.H. Kapramosa (1979) (2011)
3aranbHa KUTBKICTh Cy4acHUX BHUJIIB — 3aranbHaKIfBKICTh Cy4acHUX BHIIB —
2500 6771
Thimcrac Jyroxpetuesi Apsidospondyli (702338 http://amphibiaweb.org/, 2012)

¥ Hanpsin JIaGipuHTOIOHTH

Labyrinthodontia

RairGesxsocti Anura

+ Psin Ixriocreranii Ichthyostegalia

Ponuna Allophrynidae

+ Psin PaxitomoBi Rhachitomi

Ponuna xabu-nosutyxu Alytidae

+ Psan CrepeocnionanibHi Stereospondyli

Ponuna maxydi xabu Aromobatidae

+ Psim AutpakosaBpu Anthracdsautia

Ponuna nuckyui sxabu Arthroleptidae

Hanpsin Ctpubanbhi Salientia

Ponuna kymkoBi Bombinatoridae

+ Psin IlpumituBHi 6e3XBoCT/Proanura

Ponuna xopotkoromnosi Brachycephalidae

Psan Besxsocti Anura (E¢audata)

Ponuna Brevicipitidae

Ponuna Leiopelmatidae

Ponuna ponyxu Bufonidae

Ponuna kpyriioszmuxosi Discoglossidae

Pomuna Calyptocephalellidae

Pounayminesi,Ripidae

Ponuna ckiisaHi »xabu Centrolenidae

Poauasachuunauii Pelobatidae

Pomuna Ceratobatrachidae

Poagna Eeptodactylidae

Ponuna porati xabu Ceratophryidae

Ponuna Rhinophrynidae

Poauna Ceuthomantidae

Pomuna Ateleopodidae

Ponuna Craugastoridae

Ponuna pomyxu Bufonidae

Pomuna Cycloramphidae

Ponuna xBakmi Hylidae

Ponuna nepeeHi sxabu Dendrobatidae

Ponuna Pseudidae

Ponuna kpyrnoszukosi Dicroglossidae

Ponuna nepesonasu Dendrobatidae

Ponuna Eleutherodactylidae

Poauna Microhylidae

Ponuna Heleophrynidae

Poauna xabu Ranidae

Ponuna Hemiphractidae

Ponuna Polypedatidae

Poauna Hemisotidae
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[IpomoBrkeHHs TabIHIII

Poanna Rhinodermidae

Ponuna Hylidae

Ponuna Myobatrachidae

Ponuna paiikosi Hylodidae

Ponuna Hyperoliidae

Poauna Hyperoliidae

ITigxnac Toukoxpeduesi Lepospondyli

Ponuna Leiopelmatidae

+ Pan Hextpunis Nectridia

Ponuna Leiuperidae

+ Psan Aicromona Aistopoda

Ponuna Leptodactylidae

T Pang Mikpo3aypia Microsauria

Ponuna Limnodynastidae

Psan XBocrati Urodela (Caudata)

Ponuna Mantellidae

Ponaa ambicromoBi Ambystomatidae

Pomna Megophryidae

Ponyna ampiymn Amphiumidae

Poauna Micrixalidae

Popuna kpuro3sabdpeni Cryptobranchidae

Ponuna Microhylidae

Popuna kyro3you Hynobiidae

Ponuna Myobatrachidae

Ponuna GesnereHesi canamaHapu
Plethodontidae

Poauna Nasikabatraechidae

Popuna nporei Proteidae

Poguna Nyctibattachidae

PO}II/IHa Cl'[paB)KHi caJlaMaHIpH
Salamandridae

Pojunawacruagunesi Pelobatidae

Ponuna cupenosi Sirenidae

Pomuna Relodytidae

Psan Besnori Apoda

PoniHa Petropedetidae

Ponyna cipapxHi uepByru Caeciliidae

Ponuna Phrynobatrachidae

Ponuna pu6o3mii Ichthyophiidae

Ponuna ninogi Pipidae

Ponuna Bogni wepByru Typhlonéctidae

Ponuna Ptychadenidae

Ponuna Pyxicephalidae

Ponuna cipaBskHi xxabu Ranidae

Poguna Ranixalidae

Pomuna Rhacophoridae

Ponuna Rhinophrynidae

Poauna Scaphiopodidae

Ponuna Sooglossidae

Poauna Strabomantidae

Psan xBocrari Caudata

Ponuna ambictomoBi Ambystomatidae

Ponuna amdiymoBi Amphiumidae

Ponuna xpuro3sopeni Cryptobranchidae

Ponuna kyro3y6u Hynobiidae

Ponuna GesnereHesi camaManIpu
Plethodontidae

Ponuna nporei Proteidae

Ponuna Rhyacotritonidae

Ponuna canamaniposi Salamandridae

Ponuna cupenosi Sirenidae
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3akigyeHHs TaOJIuIIl

Psn 6e3Hori 3eMHOBOHI Gymnophiona

Pouna cnipasxui uepsyru Caeciliidae

Ponuna pu6o3mii Ichthyophiidae

Pomuna Bogni wepByru Rhinatrematidae

3aBapanns
BusHaunTH, KOPHUCTYIOYHCH BH3HAYHHKOM, CHCTEMATHIHE
MOJIOKEHHSI JIBOX TPEACTaBHUKIB KJacy. 3aHOTyBaTH OCHOBHI
JIarHOCTHYHI O3HAKH, IPUTAMaHHI [T BUITY.

3AHMTTS 4
AHATOMISI 1 MOP®OJIOT IS IUIA3YHIB

Cucmemamuune noioNHCeHHs.
Tun Xopnosi Chordata
[Mixrun Xpeberni Vertebrata
Hanxiac YetBeponori Tetrapoda
Kuac ITnasynu Reptilia
IMiaxmac Jlemimo3aspu Lepidosauria
Psn JIyckati Squamata
Ponuna CripasxHi siuuipki, Lacertidae
IMpencraBuuk SAutipra npynka Lacerta agilis L.

O0s1aHaHHA Ta MaTepiajan
1. BoJori mperiapaTi BHYTPILIHIX OPraHiB SUIiPKH MPYAKOI.
2. TaOmHTBHYTPINIHBOT OYIOBH SIIIIPKH; CXEMH KPOBOHOCHOT
CHCTEMH SALIipKW; OYT0BH TOJIOBHOTO MO3KY SILIIPKH.

TeopeTuuHumii MmaTepian

ShitipkonogiOna ¢opma masyHiB Oyna mepBicHO. Yci
BINXUJIGHHSN Bix Hel yTBOpWIMCS Yy pe3yibTari BTOPHUHHOTO
MPUCTOCYBaHHSI /IO TICBHUX YMOB iCHYBaHHSI.

Tino mnna3yHiB TOKPUTE pPOTOBHMH YTBOPEHHSMH, TOOTO
JyCKaMH, IIMTKaMH, IUlacTUHKaMu. Ha iXHill mkipi Maiibke HOBHICTIO
BIJICYTHI 3aJI03M, 32 BUHSATKOM CTETHOBMX. Ha KiHUMKax MaibIliB €
porosi kirti. Ilim 9ac JNMHBKW CTapuii pOTOBWI IIap IIKipH TBapHUHA
CKMJIA€ 1 3IMIIAETHCS Yy HOBOMY POTOBOMY YOXJIi, SIKHH /10 TOTO 4Yacy
(dopMy€eThCS i CTapuM.

Ha mepenniii yacTHHI TOJIOBH € 30BHIIIHI HI3JPI Ta BEITUKHIMA
pOT. BigkpuBIK pOT SAMIIPKH, HA BEPXHIX 1 HIDKHIX IIENemax MOXKHA
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mo6aunTh npiOHI 3yOH, SKI TaKOXK € 1 Ha KPIIIOMOMIOHUX KiCTKaX. 3yOou
MPaKTUIHO OJHOpPiAHI 3a dopMoro Ta OymoBoro. Ha mHI poToBoi
MOPOXKHUHY JISKUTH LIUTBHUNA PO3ABOEHUH SI3HK, a 332 1Oro OCHOBOIO €
BXiJ y ropTaHb. 30BHIIIHI HI3IpPi CIIONydYeHI 3 BHYTPIIIHIMA HOCOBUMH
OTBOpPaMH — XOaHaMH, SIKI PO3MIIICHI B EpeaHIH YaCTUHI MiTHEOIHHS.

3 OOKiB TOJIOBH PO3MillleHI O4Yi 3 HIKHIMH Ta BEPXHIMHU
MOBiKAMH W MHTOTIMBUMH TNEpeTUHKamMH. 3 OOKiB 3aJHBbOI YaCTHHU
TOJIOBH YITKO TIOMITHI BeNMKI CIIyXOBi OoTBOpH. bapabanHa mepeTHHKa
MICTHTBCS T MIKiporo. Ha royioBi B IEHTPI MIKTIM SHOTO IMHUTKA €
TiM’SIHUH OpraH, SIKUi CpUiiMae 3MiHYy CBITIOBOTO PEXHUMY.

OCOONUBICTIO TPaBHOI CHCTEMU € 3HAaYHA KiJbKICTh 3y0iB~(3a
BUHATKOM depemnax) i 3a1o3 y poroBiil mopoxsuHi. KopoTkasriorka
NEePeXonTh Y BY3bKHH cTpaBoxia. O0’eMHMH NUTYHOK WWJIIHAPUIHOT
(hopMH Ma€e TOBCTI MyCKYJIUCTI CTiHKH Ta KPIIUTHCS AQ CHUHHOTO OOKY
4yepeBHOT MOpOXHWHH. KWIIKIBHUK MudepeHIiioBaHdil Ha TOHKY Ta
TOBCTY KHILIKY Kpale, HiXk y am@ioiid. Ha mMexi Mizk TOHKOIO i TOBCTOO
KHIIIKOIO Y SAIIPKH € 3a4aTKOBa CJIINa KUIIKA, sikd Kpalle pOo3BUHYTA Y
pOCITHHOITHUX BU B (puc. 15).

[MigmmyHkoBa 3a1103a, MPOTOKA $IKOI, BIAKPUBAETHCS B TIEPEAHIN
BiJIIT TOHKOI KWIIKH, JIGKUTh Y MEPUIW TeTdi KumikiBHUKA. [ledinka
po3aineHa Ha mpaBy Ta JiBy . JjlonaTh, Ha I BHYTpilIHBOMY Oomi €
YKOBYHUH MIXYyp.

JuxanHg y IUIa3yHiB ‘BINOYBa€Tbcs 3a JOMOMOIOI0 MapHUX
nerenb. JIudepenuifioBagi\oBra Tpaxes Ta KOpoTKi OpoHXH. Bponxw,
SK 1 TOpTaHb, MATPUMYIQPbCS XPSAIMIOBHUMH KUTbIIMHU. Jlumie y 3mii
¢dyHKIioHye onHa JekeHs (J1iBa abo mpasa).

Tpukamepse gepiie OUIBIIOCTI MUTa3yHIB, Y TOMY YHCII | SIIIPKH,
(GyHKIIOHYE SK), YOTHPHKaMEpHE, y pe3yJbTaTi HasBHOCTI HEMOBHOI
NePEerOpPOIKU B LITYHOUKY, sIKa ITiJ Yac CKOPOYEHHS ceplsl NOALsie Horo
HaJ[BOE. BUASATK: CTAHOBHTH KPOKOJIUII, Y SIKOTO TIEPEropojika € IMOBHOIO.
[Ina3yHW \WiatOTh Bi IYTH AOpTH, 3 SIKMX KOXHA BiAXOAWUTH OKPEMO Bif
cepusaIpaBa nyra Hece aprepiajibHy KpOB 1 Birayy)ye JIIBI COHHI
apTepli Ta JBi MiAKIIOYNYHI; JIiBa — Hece 3Milany KpoB. OOHIBI IyTH,
OTHHAIOYH CTPABOXiJ, 3’ €HYIOThCS B HEMIAPHUI CTOBOYp CIIMHHOT a0pTH.
lIxipHOo-IIereHeBa apTepisi IEpeTBOPIOETHCS Ha JiereHeBy (puc. 16).

Buginena cuctema mpeacTaBieHa  MApHUMH  Ta30BHUMU
HUPKaMH, 10 3MIHIOIOTh TyJTyOOBI HUPKH 36MHOBOJAHHX. TOHKOCTIHHUI
CEUOBHI MiXyp, SIKUH y IESKUX BUIIB BiACYTHIH (3Mii), BiAKpUBA€ETHCS 3
4epeBHOT0 OOKY KIIOaKH.
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Puc. 15. BaytpimHi opranu smipku. A — caMmens, b — camka:

1, 2 — 3oBHimmns (1) i BHyTpimHs (2) spemui Benu; 3, 4 — nisa (3) i mpasa (4)
conni aprepii; 5, 6 — miBa (5) i mpasa (6) ayru aoprtu; 7, 8 — mpase (7) i mise (8)
nepencepst; 9 — nuryHouok cepipt; 10 — miBa mixkmounyHa aprepis; 11 — nerews; 12 —
neuinka; 13 — sxoBunmit mixyp; 14 — nuryHok; 15 — mimmutynkoBa 3amoza; 16 —
nBaHaqIsITHNANA Kumika; 17 — toBera kumika; 18 — mpsima kumika; 19 — Hupka; 20 —
cnMHHA aopTa; 21 — BHHOCHI BEHM HHUPOK; 22 — cedoBHil Mixyp; 23 — NpHAATOK
ciM’sHUKa; 24 — ciM’sHUK; 25 — ciM’sSmpoBig; 26 — cTerHoBi mopu; 27 — s€4HUK; 28 —
SIALIETTPOBI.
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Conna aprepin
Coma npatoka /" Na ___ Flpensa sena

1§ ____— Iisa ayra aopm™

/£ 3 Misa nepeans
MOPOXHUCTE BEHE

Mpasa ayra aopTh —___

X J = \‘
Nigmoynysxa aprepls —— \r P ~ Fligxnosmuna sesa
i/ [
MNpasa nepeaxs /¥ § \ ,// ‘ ~~ Neresesa apTepin
NOPOXHHCTA BEHa / /A
= s Nerens
3agHR NOPOXHWCTE BEHA 4;\ Crin4i3 sopTa
MixxpeGugna aprepia —— T
MeyiHKka — \/ —}—— Knwikosa aprepin
= : BopiTha BeHa Ntk
TS ——_
TN L =~ Blapor TpasHoi TPyGrn
r

3aaM8 NOPOXHHCTE BeMa

Yepesya sewa ! Bpuxosa apTepin

Hupxosa seHa

Knybos
KnyGosa sewa e
Knybosa aprepis
Crarvoaa aprepis
T CTer{osa e=ya
Hupra —

X@socToBa aprepis — i
/ — XsocTosa BemMa

% < Puc. 16. Cxema KPOBOHOCHOI CHCTEMH AIIIPKIL.

% 3aJI031 TIapHi; pO3TAIIOBAaHI BOHH HE Ha OJTHOMY PiBHI 3
060)(@‘; XpeOrta. Y camuiB € CiM’SHUKH Yy BUTJISAI OUTMX OBaJIbHUX
Ti %a JICHHUMH KaHAJIbLSAMHU, [0 YyTBOPIOIOTh TPHUAATKH, SKI
3aKIHYYIOTRCS ciM’stmpoBooM (puc. 17).

3aruTiIHeHHsT y TJIa3yHIB BHYTPILIHE, Y 3B’S3KY 3 UMM caMIi
BXKE MalOTh KOMYJIATUBHUNA OpraH — MIilIOK y 3aJIHBOMY BiJJIiIi KJIOAKH,
OaraTuii Ha KPOBOHOCHI CY/INHU, 3[JATHUI BHITUHATHUCS.

Ha BigmiHy Bix caMIliB, CTaTeBi 3aJI03U CAMKHU — SIEYHUKU —
MarTh (hOpMy TOPOKYBATHX TiJI, pO3TAIIOBAHMX ITiJl XPEOTOM Y MeKax
MOTIePeKOBOl MINSHKH. [lapHi SIEenpoBOAH BiIKPHUBAIOTHCS B TIEpPEIHIN

YacTUHI TOPOKHUHM TiJIa Ta BINAJAIOTh Y 3aJHIA BUIIUT KIIOaKH (puC.
18).
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1 — Hupka; 2 — cedoBuit Mixyp; 3 — ciM’sIHUK; 4 TOK CiM’sIHUKa; 5 —
ciM’smpoBin; 6 — cedocraTeBWil OTBip; 7 — Konyns&T%& oK; 8 — mopoxxHMHA

KJI0akH; 9 — mpsiMa KHUIIKa. \
AR

Puc. 17. Ceyocraresa cucreMa caMils Ka;g?ﬁ% araMu:
it

% Puc. 18. CevocraTeBa crcTeMa caMIlsi KaBKa3bKO1 araMu:

1 — nupka; 2 — ceuoBuil Mixyp; 3 — ce4yoBuii OTBip; 4 — seuHmK; 5 —
sinenposin; 6 — milika sitnenpoBosa; 7 — cTaTeBUit OTBip; 8 — MOpoXKHUHA Ki1oaku; 9 —
IpsiMa KULIKA.

lonoBHMii MO30K OpraHizoBaHM{ CKJIagHime, HK y aM@iOii.
Benuki miBKyI i rOJOBHOTO MO3KY BIJTHOCHO OLJIbIII, IXHIH MOBEPXHEBHIMA
map — Kopa TOJIOBHOTO MO3Ky — C(OpPMOBaHHU 3i Cipoi MO3KOBOI
peyoBuHU. Jyke po3BHHYTHI M0O3040K. [ToBEepXHS MiBKYJIb TJIaCHBKA.
[TpoMi>kHMIT MO30K 3BEpXy YaCTKOBO NPHKPHUTHI TEPEIHIM, YaCTKOBO
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cepenHiM. J[aX MpOMIXKHOTO MO3KY Jy»Ke TOHKHMW, Ha BEpXHIi yacTuHI
BiH YTBOPIOE BIJIPOCTOK, KUK po3ziicHHd Ha emidi3 1 HepBOBHU TSK,
o ife A0 TiM’sHOrO opraHa. Ha HIKHIN MOBEpXHI IOTO T'OJIOBHOTO
MO3KY € SIMKa, JIO SKOI MpwiIsrae OKpyriwi rimodis. 30poBi YacTKu
cepemgHporo MO3Ky go0pe po3BuHYTI. Mo3odok Mae ¢opmy
HAaIiBKPYTJIOl CKJIAJKH, sSIKa NPUKPUBAE MEPEIHIO YaCTUHY IOBracTOro
MO3Ky (puc. 19).

Hwoxosl _
HACTIM

Mepeawin
MO 30K

_ CepegHin

! / MO 30K

[osracTvi
MO3OK

MNepeanin Cepeawin
m%eao: 1A030K Moaoyok

Josractvi
MO30K

/s
] Nivka Mnodia

@ Puc. 19. T'onoBHMH MO30K SIIIPKH.

PumcekuMu iudpamu o3Ha4YEHi YepenHi HepBy.

3aBnaHHsA
1. Ornspgaroun sANIipKy 330BHI, 3BEpHITH yBary Ha pi3Hi 3a
po3MipoM i GOpMOIO €IEMEHTH POrOBOTO MOKPUBY, 110 BKPUBAIOTH TiJIO
TBapHHHU.
[lepekoHaiiTecs y HasBHOCTI J00pe BHUPAXKEHOTO NIMWHOTO
BIJITUTY, IO TIOMITHO BiJIMEKOBYE BUJIOBXKECHUH TYJIyO BiJ TOJOBH.
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Kopuctyrounch 1y1oro, 3HaiAiTh CTErHOBI TTOPH, IO MICTATHCS
Ha HIKHIA YacTHHI CTETHA 1 BIIKPHBAIOTHCS OTBOPOM TIOCEpPEAMHI
JYCOYKH.

PosrnsgabTe po3TamryBaHHS HI3ApPIB 1 3HAWIITE 3a OYHUMA
HErmuOOKi CIyXOBI OTBOPH, YyCEpeAWHI SKHX BUAHO OapabaHHY
MEPETHHKY.

2. BuyTtpimHio OymOBY SIIIPOK MOYMHAWTE 3 OTJISAy POTOBOT
MTOPOKHUHU. BiMliTHITE HIDKHIO IIENeIy 1 BBEIITh OJUH KiHEeIb HOXHIIb
ycepeanHy poToBoi MopoXHUHH. Kpai poToBOro oTBOpY pO3pikTe 3
000X OOKiB y TOpU3OHTANbHIM TUIOIIMHI aX JO CIyXOBHX OTBOpIB.
BinirHiTe HWKHIO HIENENMy AOHWU3Y Ta, KOPUCTYIOUHCH IMPEHAPATOM i
PHUCYHKOM, PO3IJISIHbTE OyIOBY Ta KpiIUIEHHS 3y0iB, XOaHH, [IOPOKHUHY
CEepeIHBOTO ByXa, AUXAJbHY LIUINHY 3 TIOYaTKOM TPaXeHGIZHK)

[NoknazitTe sUIIPKY OOTOpPU YEpEeBOM, a TOJIEBOIO-BLN cebe Ta
3po0iTh TONEpPEYHU PO3pi3 CTIHKM YEpeBHOI NMQPOMKHMHU Ha piBHI
MPUKPIIUICHHST 3aJIHIX KIHIIBOK. YBEMITh KIHCHbL(HOXKHIb yCepPEAUHY
poO3pi3y i, MPUTHUCKAIOUM HOTo IO BHYTPIIMHBOINGTIHKM Tijia (00 He
MIOIIKOANTHA BHYTPINIHI OpPraHd), 3p00iTh \IO3MOBXHIA PO3Pi3 y3HTOBXK
HIKHBOI YaCTHHH O19HOI CTOPOHUW TiNayakK,nmo migbopimms. Takuit xe
pO3pi3 3po0ITh 1 3 MPOTUIIEKHOrO QOky.-OOHUBa pO3pi3H 3’ €qHANTE Ha
miaoopinai i 00epekHO 3HIMITh CTIHKY TOPOKHUHU Tija.

[lounnaiite po3risuf \OpradiB TpasieHHs. llpocrexre 3a
HaTpsSIMOM CTpPaBOXOJY, IHO, MEPEXOJUTh OE3MOCePeIHBO Y IILITYHOK.
3BEpHITh yBary Ha BiACYTHICTH PO3MEKYBaHHSI MK JIBOMa BiJlIaMu, a
caMme JBaHAILSATUNATO M ITOHKOI KHIIKOI. OCTaHHS NEpeXoauTh Y
TOBCTY, a00 TpsAMY. KHIIKY, IO BiJJKPUBAETHCS aHAJIBHUM OTBOPOM Y
KII0aKY.

Han ufizyHKOM 3HAHIITH BEJMKUN OpraH — MEYiHKY, YaCTKOBO
MOJINEHY Ha \IBI“JIONaTi, a 3 BHYTPILIHBOTO i OOKY — KOBUHHH Mixyp.
Mix peYiHKQI.Ta [BAHAALATUIIAION KHUIIKOI PO3MIISHLTE BHIOBXKEHY
OiAUUIYHKOBY 3aio3y  OimyBaroro kombopy. lloamBiteesi, Kyau
BHAAatOTh " MPOTOKM MiAIUIYHKOBOI 3aJI03M Ta >KOBYHOrO Mixypa. Y
BEpXHIil yacTHHI po3pi3y Tija, BUILE BiJI ceplls, 3HANIITH Tpaxero, Mo
CKJIQIa€ThCs 3 KiablemomiOHux xpsimiB. IIpocTexxre ii mozin Ha aBa
KOPOTEHBKI OPOHXH, 110 BEYTh Y JIETEHi.

ObepexHO po3pikTe 1 3HIMITH HABKOJIOCEPLEBY CYMKY Ta
BiAKpwiiTe cepre. Posrimsimaroum ceprie, BiI3HAYTE HASBHICTH JIBOX
nepeaceps 1 OJHOrO MUTYHOUKa. 3po0iTh po3pi3, KUK mepeiiae uepes
OUTYHOUOK 1 JBa mepencepAs. 3HaWAiITh HEMOBHY IIEPETOPOIKY
HITyHOUYKa. PO3TIIIHBTE KPOBOHOCHI CYIMHHM: TIPaBy AYyTy aOpPTH 3 IBOMA
COHHUMH apTepismu. [IpocTexTe SK mpaBa Ayra aopTH, OTHHAIOYN
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KHUIIKOBUH TPaKT, 3 €IHYETHCA 3 JIBOIO IyTrol0. 3HAWMITH JICTCHEBi
aptepii. KopucTyrournch BOJOTHMH TpenapaTaMi BHYTPIITHIX OpraHiB
AUIPKA 3 iH’ €KTOBAHOIO KPOBOHOCHOIO CHCTEMOIO Ta PUCYHKOM CXEMH
KpOBOOOITYy, BWBYITH apTepii, IO WIyTh OO0 BHYTPIIIHIX OpPraHiB,
MEepPeIHIX Ta 3aMHIX KIHIIBOK 1 XBocTa (KHIIKOBA, OPMIKOBA, Ta30Bi,
XBOCTOBA, ITiIKJIFOYHYHI).

HaBkono 3aaHpOi YacTHMHM IIUTyHKAa 3HAWmITE y Oprokax
CEJIe31HKY HEBEJIMKOTO PO3MIpY.

Bunanite i3 MOpPOXXKHWHU TilNa €NEMEHTH TPABHOTO TPAKTY 1
BU3HAUTE CTAaTh TBAPWHH. 3HAWIITH Y CaMIliB apHi OKPYIJIi CiM’ SHHKH,
y CaMOK — TapHi S€YHHUKH, 110 MAIOTh TPOHONOAIOHY hopmy. 300Ky Bix
CIM’SIHUKIB PO3MNISHBTEC MNPHIATKH CiM’SIHHKIB, BiJl SKUX' BIAXOAATH
CiM’SITPOBOJTH.

3HaNUIITh SUIETPOBOAM Y CAMKH, IO TATHYThCS“BIA MepeIHbol
MOPOXHUHU TiNa &K A0 KJIOAKH.

Y HIKHIH 9aCTHHI TOPOKHUHH TiJla BiAHTYRAHTe MapHi HUPKH.

Ha w™oxpomy mpemapari Byxka “UW\‘8Mii o3HaiiomMTecs 3
BHYTpIlIHIMKA opraHamu. llounHaroun Big FOFIOBH, 3HAHIITH Tpaxero,
ceplie, HeMapHy BUAOBXKEHY JIET€HIO, BUHOBXCHY MEUiHKY, CEJe3iHKY,
HiINUTYHKOBY 3aJ103y, TapHi acUMETPUYHO pPO3MilleHi CIM’SHHUKH 3
CIM’AIIPOBOJAMH YW S€YHUKH 3\ SHileripoBogamu. Po3risiHbTe mapHi
HUPKH{, L0 MaroTh BUAOBXKEHY \(opmy. [loauBiThCs po3TalryBaHHS
TPaBHOI CHCTEMH, 1110 PO3IQUUHAETHCS CTPABOXOIOM (IIEpe/IHs YaCTHHA
NPUKPHUTA TPaxee€r), MEPEeXOJUTh y IUIYHOK, SKWAH, Y CBOIO Hepry,
NPOJIOBXKY€ETHCS y ABaflafisITUIaNy, TOHKY 1 npsiMy Kuiukd. OcTaHHS
BIJIKPUBAETHCSI aHAJIBHAM OTBOPOM Y KIIOAKY.

Jis po3Wisy TOJIOBHOTO MO3KY BiJILTITh TOJOBY SIIIIPKH BiJl
Tylay0a 1 HOXHIISIMH PO3pIKTE ueper 33a1y Ta 3 OOKiB, MOTIM MIHIETOM
3HIMITh Jax \depemna. Po3risHbTe MO30K 3Bepxy. SKumio mepepizaTu
HIOXOBI YaCTKI,'TO MOXKHA PO3TIISIHYTH TOJIOBHUI MO30K 3HU3Y.

3apucyiite po3TaulyBaHHA BHYTPILIHIX OpraHiB y SILipOK,
CXeMy KPOBOHOCHOI CHCTEMH Ta HEPBOBY CHUCTEMY.

3AHATTA S
CKEJIET IIJIA3YHIB

OobsiaHaHHA Ta MaTepian

1. ®ikcoBaHi AMIpKU Ta 3Mii.
2. CkeJer sApKH, Yeperaxu, 3Mii.
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3. Tabnuui: poroBux JyCOK, depera KPOKOAWIA y TPhOX
TIPOCKITISX, CKEJIET SAMTIPKH, CKEJIET MOSCIB 1 IXHIX KiHITIBOK.

Teoperuunuii MaTepian

3HayHe TOTOBLICHHS pPOTOBOTO IIapy Ta CBOEpimHi oro
BUAO3MIHM TPHU3BOIATH Y TIUIa3yHIB 1O YTBOPEHHsS 30BHIIIHBOTO
CKeJleTa, M0 3aXWINA€ MIKipy BiX BUCHXAHHS 1 PI3HUX MEXaHIYHUX
MOIIKOKeHb. CBOEPIMHUHN HAAIMIKIPHUI MAHIMP TJIa3yHIB CKIIATA€THCS
3 psILy JIYCOK 1 IIUTKIB.

[ToroBuIeHHS pOroBOro Iapy Ha MIKipi IUIa3yHiB BigQyBAEThCs,
SIK TIPaBUJIO, HE CYLIBbHO. [10TOBIIEH] TUISAHKY 4eprylOThCsL3 POHIINMH,
1 Ie Ja€ MOXKJIMBICTh 30epiraTu pyxoMicTh Tija TBapHHS FAKAM YHHOM,
PO3BHBAETHCA JTyCKa y BUTIISAL TopOoUKiB (TOpOKyBaTa JIyeka *- TeKOHN)
a0o y BUIIALI NJIACTHUHOK, SIKI HAJATarOTh KpaeM yO4Ha Ha oaHy (Y
SAIIpOK 1 3Mill). Ha HepyxoMux yacTuHax TiNa, BAPUKIIa, Ha TOJIOBI, a
TaKO’)XK Ha CIMHHOMY Ta YepeBHOMY IIUTAX “Yepenax pPO3BHUBAIOTHCS
O1ITBIIII TIECKaTi POTOBI IMIIACTHHKH — IITATKY.

VY okpeMux BHUIIB IJIa3yHIB Y ME3QACpPMaibHIl YacTUHI LIKIpH,
il POTOBUMH JTyCKaMU, 3aJISTal0Th, CRQETCHIHHS — KiCTKOBI IJIACTHHKH.
Oco0IMBO CHIIBHOTO PO3BUTKY, TAKINKICTKOBI IUTACTHMHKU HaOyBarOTh y
yepenax. BoHn He TUTBKH 3pOCTAOTHCS MiXK cO00I0, a i MPUPOCTArOTh
JI0 €JIEMEHTIB BHYTPILTHBOT'@, cKelleTa. BHACIIIOK TaKOTO pO3pOCTaHHS
TiJIO Yepemnax BUSBISETHCIA3aRYTHM y MIIHUH KiCTKOBHU MAHIHP, IO
CKJIQIAETBCSL 3 JBOX HIWTKIB: CIIMHHOIO — Kapamakca i YepeBHOro —
IIacTpoHa. 30BHI, TaKWH MaHIUp Yy OUIBIIOCTI 4Yepenax BKPUTHN
eMiIepMaTbHUMIPOLOBIMH IIIUTKAMH.

Ha xapamakci po3pi3HAIOTH KICTKOBI IUIACTUHKH: HEHapHY,
3arpUBKOBIs OCTHCTI — HEBpalibHi, peOepHi — KOCTallbHi, KpahoBi —
MapriHaibHi, HAIXBOCTOBI Ta HENAPHY — XBOCTOBY.

Cepell poroBuX LIUTKIB, IO BKPHUBAIOTh KICTKOBI IIACTUHKHU
Kaparmakcy; BiApI3HAIOTh: IOHMHHI, XpeOToBi, OOKOBi, KpaHoBi,
HaxBOCTOBI (puc. 20).

[Tnactpon  ¢opMylOTh Taki KICTKOBI  IUIAQCTHMHKH  SIK:
HaATpyIMHHA, BHYTPILIHBOTPYAMHHA, TPyAHA, CEpeIHs, HIKHS Ta
3agHs. 3BepXy € HaKJIagHi POrOBi IMUTKH — TOPJIOBHH, MIXXTOPJIOBHH,
IJICYOBHMA, TPYIHHUHA, YEPEBHUN, CTCTHOBWM, aHAIBLHUU, IiAIMaXBOBUU,
MaXOBHH 1 MIKKPaOBHA.

VY 3B’53Ky 3 MOBHUM NPHUCTOCYBaHHSAM J0 Ha3eMHOTO CIIOCOOY
JKUTTS 1 TIPOTPECUBHHUM PO3BHTKOM OpraHiB d4yTTs OymoBa depema
IJIa3yHIB 3a3HAa€ 3HAYHUX 3MiH. BiH Mae By3bKy OCHOBY 1 TOHKY
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Puc. 20. [Nanmup yepenax.
Porosi mutkn kapanakcy: 1 — xpe6ToBi;. 2, ~00K0Bi; 3, 4, 5 — kpaiioBi; 6 —
muiHI; 7 — HaaXBocToBI. POroBi muTku miactpery! 1“- ropiosuii; 2 — miedosuif; 3 —
TpyIHHl; 4 — YepEeBHUIL; 5 — CTETHOBHIL; 6 + aHANBHM; 7 — IiIIaXBOBHUIL; § — MaXOBHH.

MDKOYHY TEpPEropojKy, IO HENKOCTEHIE, a 3aJHINA€ThCS XPSIIOBOIO
(TpomibazanpHOro THMy). Mepen MopocauX IUIa3yHIiB KOCTEHI€ Maibke
MOBHICTIO, XPSAIIOBI €NeMEHTH, IMOpiBHSIHO 3 amQibiaMu, mgyxe
pEeIyKOBaHi, Ta € JIMIIE ) \CITYXOBil 1 HIOXOBIH AIISHKAX.

VY notunuuHii NISHLI pO3BUBAIOTHCS YCI YOTHPH MOTHIIMYHI
KICTKH: OCHOBHA,.JIB1\OOKOBi Ta BepXHbOMOTWINYHA. [li1 moTHINnYHIM
OTBOPOM PO3MAUICHUY HEMApHWA MOTHUIMYHHUEM BiIPOCTOK. Y CTiHKax
CIIyXOBOT Kalloyiil CaMOCTIHHO 3aJIMIIAEThCS TITBKU IMEPETHbOBYIIHA
KicTka. Chepefly Bil OCHOBHOI NMOTHJIMYHOI KICTKM B OCHOBI yepemna
JIOKHUTE.OCHOBHA KJIMHOMOII0HA KicTKa (puc. 21, 22).

Y\Ju1a3yHiB 3aJHUIIAETHCS BEJUKA KiTBKICTh TOKPUBHUX KiCTOK
yeperta. J[ax depemna yTBOPIOIOTH, OKPIM TiM’SHUX, TJOOHUX i HOCOBHX,
me nepeto0oBi, Cii3HI 3aIHBOIIO0OBI, JyCKaTi, KBaJIpaTHOBWINYHI,
BUJIMYHI, IIEJICITHI Ta MepeIie/enHi KICTKY.

KBagpaTHa kicTka ab0 pyXOMO CIIONY4aeThCsl 3 JIyCKaTOo, L0
XapakTepHO AJs SIIPOK Ta 3Mid, a00 BKIMHIOETbCS MK 1HIIMMH
KICTKaMH 1 CTa€ HEPYXOMOIO, III0 BIACTHBE KPOKOIUIIAM 1 Ueperaxam.

I3 TOKPHMBHHMX KICTOK BEpXHBOILEJICIHOI IyrW ITHO dYepemna
BUCTEJISIFOTH MiAHEOIHHI Ta KPUIOTIOAiIOH] KicTKHU. I3 MOKPUBHUX KiCTOK
HIDKHBO] IIeseny 100pe po3BUHYTI 3yOHA, KyTOBa Ta HAJIKyTOBA.
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N
@ Puc. 21. Yepen smipku Lacerta:

A — BUTIIAA 3BepXy; b — BUTIIA] 3HU3Y; B — BUTIIAL 300KY:

1 — moTuAMYHUIA OTBip; 2 — 6iYHA NOTHINYHA KiCTKa; 3 — BEPXHS NOTHINYHA
KiCTKa; 4 — OCHOBHA MOTWJIMYHA KiCTKa; 5 — MOTHMIMYHHMII BHPOCTOK; 6 — OCHOBHa
KJIMHOMO/IOHa KicTKa; 7 — nemirr; 8 — xoana; 9 — napacgenoin; 10 — Tim’stHa kicTka; 11
— MDKTIM sIHa KicTKa 3 OTBOPOM JyIsl TiM stHOTO opraHa; 12 — no6oBa kictka; 13 — HocoBa
Kictka; 14 — MmixkmienenHa Kictka; 15 — BepxHbomenenHa Kictka; 16 — mepeanoboBa
kictka; 17 — cmisna kictka; 18 — magouni kictkm; 19 — 3amuHboo0oBa, abo 3a04Ha,
kictka; 20 — myckara kictka; 21 — HaJCKpoHeBa KicTka; 22 — CKpOHEBa KiCTka; 23 —
Hi3Ops; 24 — xBagpaTHa KicTka; 25 — minHeOiHHA KicTka; 26 — KpuonoaiOHa KicTka; 27
— BepXHbOKpHiIONoAiOHa, abo croBmyacrta Kictka; 28 — momepeuHa kictka; 29 —
3wieHiBHa kictka; 30 — 3yOHa kicTka; 31 — HagKyTOBa KicTKa; 32 — BiHIIEBa KiCTKa.
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Puc. 22. Yepen otpyiiHoi 3mii:
1 — mepenmienenHa KiCTKa; 2 — BEPXHBOIIENENHA KiCTKa;, 3 s, WiAHeOiHHA
KicTka; 4 — kpwiononiOHa Kictka; 5 — momepedyHa Kictka; 6 — kBaaparHa(KicTka; 7 —
Jyckara KicTka; 8 — 3aqHponoboBa kictka; 9 — orpyiinuii 3y0; 10 — freSoBa’kicTka; 11 —
HOCOBA KicTKa; 12 — 3yOHa KicTka; 13 — kyToBa KicTKa; 14 — 3ujIeHIBHAKICTKA.

VY yepeni cy4yacHUX IUIa3yHIB 30BHIIIHIN JdX He Mae BHUIIISAY
cyuinpHOro mannupa. Lle moB’s3aHO 3 YTBOPEHHSIM CKPOHEBUX 5IM 1
MOSIBOIO BY3bKHMX KICTKOBHMX MICTKiB (CKPQHCBI Iyrd) MK HHMH, ILIO
pO3TaIllOBaHi y CKPOHEBIM MiNAHLI yepeld: 3aleXHO BiA KiTBKOCTI
CKPOHEBHX JIYT, II0 PO3BHBAIOTHCS Y. TIET UM 1HIIOI TPYIU TUIA3YHIB,
Yepery MOJIISIOTh Ha JIBi OCHOBHL FPYIIN: JTIallCUIHY T CHHATICHIHY.

Y Oarathox IUIA3yHIBY YIBOPIOETHCS BTOPUMHHE KICTKOBE
migHeOiHHs. Ko xax pPpoToBOf MOPOKHUHM Y HIKYMX HAa3eMHUX
XpebeTHNX € B TOW e, HYaG.VIHOM YepenHoi KOpPOOKH, TO B 4eperi
yepenax BEPXHbOLIENENOBI) KiICTKH YTBOPIOIOTh CBOEPITHUN KiCTKOBHUH
MOMICT, 10 BIJIOKPOMIIIOE BEpPXHIO TMEPEJHI0 YacCTHHY pOTOBOI
MOPOXXHUHY, JIe ~Pe3MillleHi TepBUHHI xoaHH. Lledl BiaropomkeHuit
IPOCTip POTOBOL, NOPOKHUHM PO3IIICHHUI JIEMIIIEeM, 10 3piccs B OIHY
HemapHy KiCTKY,*Ha MpaBWii 1 JIIBUH HOCOTNIOTKOBI Xoau. OTBOpH, SKi
BEAYTh Y(HOCORNOTKOBI XO/I, OTPUMAJIM HA3By BTOPHHHI XOaHH.

OCo0MMBOrO pO3BUTKY Take KiCTKOBE PO3pOCTaHHS HaOyBae y
KPOKOMIiB. Y Horo yTBOpeHHI OepyThb ydacTb IHiAHEOiHHI Ta
KPUNONOMIOHI KICTKH, a TaKOoX BIJIPOCTKA IEPEIHBOIIEICITHNUX 1
HIEJIEMMHUX KICTOK. Y TakoMy pa3i BTOPHHHI XOaHW BIJHECEHi JaJieKo
Hazaj (puc. 23).

XpebOer IUIa3yHIB MOMUICHUH Ha IT’ATh BIIJAUIIB: IIMHHUH,
TPYIHUH, TIOTIEPEKOBHMA, KPMYKOBUH 1 XBOCTOBHMA. Y OLIBIIOCTI IJIa3yHIB
XpeOui MmpomuesbHi, TOOTO MepeaHbOYBIrHYTI. Tilo Xpedus BUAOBXKEHE,
BEPXHsI Ayra 3aKiHUyeTbcs BEPXHIM OCTHCTHM BipocTKOM. Bin Tima
XpeOI BIAXOATH MEPEaHI Ta 3a[Hi 34WICHIBHI BiAPOCTKH. B OCHOBI
BEPXHBOT IyTH MICTATHCS 34WICHIBHI IOBEPXHI ISl IPUKPIMJIEHHS pedep.
[epmi gBa mmitHUX XpeOLi ay*e Biapi3HAIOTHCS Bil pety. [leprmii
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Puc. 23. Yepen kpokoauia y, TPOX POCKIIiSX.

MHUAHUHA Xpebels — aTianT — Ma€e BUTIIsL KThIS, PO3AUICHOTO MILIEHOO
3B’S3KOI0 Ha BEPXHIO Ta HIKHIQ yactiu. Ha mepenniii moBepxHi
aTJaHTa € 34WICHIBHA SMKa JUIS IORANIMGHOT0 BipocTKa. Yepes BepxHii
OTBIp TOJIOBHHI MO30K 3’€IHYETHESF 31 CIIMHHUM, a B HIKHIH OTBIp
33a]ly BXOJIUTH 3yOOmomiOHul BINPOCTOK JPYroro MIMHHOTO Xpedis —
emictpodes. Take 3ujleHyBaHHS depena 3 MHUE 3a0e3neuye CKIla HUN
pyx rojoBu. 3anHi muiiHl XpeOui MatoTh pedpa. o xpeOuiB rpyaHoro
BiJUIUTY TIpUEHAHI pe@pa; sSKi 3’ €QHYIOThCS 3 TPYAHHOIO Ta POPMYIOTh
TpyIHY KIITKY (CupdmikHi peOpa). [lomepekoBi XxpeOmi Tex MarOTh
pedpa, sIKi He 32€AHaHI 3 TPyAMHOIO (HecnpaBxHi pedpa). [IBa Kpmxosi
XpeOIli MarTh\MACUBHI MMONEPEKOBI BIAPOCTKH, SAKI 3 €IHAHI 3 TA30BUM
nosicoM. ~KWTKICTh XBOCTOBHX XpeOIiB y smiipok Bapitoe. [lepemni
XBOCTQBIXPEOILli HECYTh MOMNEPEYHI W OCTHCTI BIAPOCTKH, a JO KiHIIA
XBOCTA, XPeOlli MEepETBOPIOIOTHCS HAa MAIMYKONMOAiIOHI KicTouku. Tina
Malike yciX XBOCTOBHX XpeOIiB MalOTh XPSIIOBI MPOMIAPKHU, MO SKUX
BiZI0OYBa€THCS PO3IIOM TIiJ] yac aBToToMil (puc. 24, 25).

[losc mepenmHiX KiHIIBOK Yy SIIIpoK NOOyIOBaHWMH MOMIOHO [0
TUIEYOBOTO TMOSICY 3EMHOBOJHHX, OJIHAK IOPIBHSHO 3 HUM CHIBHO
CKOCTEHLIHI. Y MicIli 3’€qHaHHS KOPaKoifa 3 JIONATKOK € Cyrio0oBa
BIIAIMHA [T 3WJICHYBAaHHSA 3 TUIEYOBOIO KicTKO0. [0 JOp3aIbHOTO Kpato
JIONATKU TPUPOCTAE HA/UTONIATKOBUH XPSII, a CIepeay 10 Kopakoiga —
MIPOKOpaKoimHuit Xpsm. Kopakoin i mpoKopakoin 3poCTaroThes,
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Puc. 24. Ckener siipku:

1 — wirounis; 2 — nonarka; 3 — WICYOBHi Cyriob; 4 — np@)xicma; 5-—
JKThOBA KICTKa; 6 — 3am’sCTOK; 7 — I’ICTOK; 8 — (pajaHTd MabIll —‘pebpa; 10 —
KynpImoBHH cyrino0; 11 — crerHoBa kictka; 12 — manoroMijkoBa KicTka, 13 —
BEJIMKOTOMLIIKOBA KicTKa; 14 — mepenamiecHo; 15 — miecHo; 156 i XBOCTA.
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o

Puc. 25. Ckener 3mil.

WHAA CKEJIETHUU €JIEMEHT, SKHA 3 €THYEThCA 3
rpya OMO. 3HHM3Y [0 TPYOUHHM MPUPOCTAE XPECTOMOTIOHUI

HA, nHHUKOM (puc. 26). Ile Hagae MIiIHOCTI MJIEYOBOMY TTOSICY.

Ta30Buil MOsAC y AMIPOK J00pEe PO3BUHYTHH 1 CKIIAZAA€THCA 3
JIBOX O€3IMEHHUX KICTOK, SIKi YTBOPWIHCS IUISIXOM 3JIMTTS Ta30BUX
KICTOK — KITyOOBOi, CIIHUYHOT Ta JOOKOBOi. € /Bi Cyrino0OBi SMKH IS
TOJIOBKH CTErHOBOT KicTkH. [IpaBa Ta miBa JIOOKOBI W CITHHYHI KiCTKH
3’€IHYIOThCSL XpAIOBUMH cuMdizamu (puc. 27). TazoBuit nmosic MiltHO
3’€HYETHCS 3 XpeOTOM y pPe3ysIbTaTi MPUPOCTAHHS KIIyOOBUX KiCTOK JIO
TIONIEPEYHUX BiJJPOCTKIB KPHIKOBUX XPEOIIiB.
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CymoGosa snaamHa
ANA TONOBEM CTEIHS

W Cigsnsa
& eTea

!
Ql \
f)pv Puc. 27. Ta3oBuii MosiC AIIIPKH.

Ki IJ1a3yHIB BiJIOBIIAIOTh 3arajbHiil cxemi OyaoBU

ST ] IIBKM Ha3zeMHHX XpeOeTHux. Ckener mnepeaHboi

KIHIIIB Yae TUICYOBY, JIIKTHOBY Ta MPOMEHEBY KiCTKH, JBa PSIIU

H ICTOK 3am’siCTs, Psil KICTOK I'ACTS 1 psii KICTOK (amaHr
nanibIiB

Cxerer 330501 KIHIIIBKH CKJIANAE€TRCS 31 CTETHOBOI, BEIUKOI Ta
Majoi TOMLUTKOBUX KICTOK, JBOX PsJIiB JPIOHMX KiCTOK TeEperliecHa,
Py KICTOK IJIECHA Ta psAAy KicTOK QanaHr naisiis. Jo ocobnmBocteit
Oy/IOBM KiHIIIBOK MIOTPIOHO BiJTHECTH ()OPMYBAHHS IHTEPKApPIATHHOTO (B
nepeaniii KiHWiBL1) Ta iHTepTap3alIbHOrO (B 3aAHIN KiHILIBLI) CyriIo0iB.
[nTepkapnansHuii cyrnod GopmyeTbcs MiXK ABOMa psilaMH KiCTOYOK
3aI1’sICTsl, IHTepTap3alIbHUN — MK JIBOMA PSJIaMH KiCTOK TepeIuiecHa.
i cyrmobu 3abe3neuyloTh CWIIbHE 3TMHAHHS 1 PO3TMHAHHS KUCTI Ta
CTOIH.
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3aBnaHHsA

1. Po3srngHeTe Ha AUIipKax i 3MisIX JIyCKH Ha YEPEBHOMY Ta
CIIUHHOMY 00111, a Ha BEpXHI{ JUIAHIII TOJIOBH 3HAWAITH TOJIOBHI ITUTKH.
[lopiBwstiiTe iX i 3’scyliTe 0COOIMBOCTI OyIOBH.

2. Ha manmmpi uepenaxu po3riisiHbTe OyJOBY IJIaCTPOHA Ta
Kapamakca. Ha BifoKkpeMIIeHMX YacTHHAaX MaHOKMpa 3a JOHNOMOTOIO
MaJIIOHKIB O3HafoMTecsS 3 PO3MIMICHHSAM KICTKOBHX IIIACTHHOK 1
poroBux MIMTKIB Ha HHUX. [logMBiTBCA Ha XapakTepHE 3pOIICHHS
Kaparnakca 3 OCTUCTHMH BiIPOCTKaMu XpeOLliB i peOpamH.

3. PosrnsgHbTe dUepem KpoOKOAWIA Yy PI3HAX TIPOEKHIsX,
3HaWAITh CKPOHEBI SIMM Ta CKPOHEBI OYI'H. 3HAHIITh OKpEMirkiCTKOBI
€JIEMEHTH, 110 CKJIAIal0Th BEPXHIO Ta HIDKHIO CKPOHEB1 YL H,

4. PosrnsabTe OyAOBY MOSCIB Ta IXHIX KIHIIBOK:

3apucyiiTe Kapamakc i IJIAcTPOH;  UEPel, MIIPKA y TPHOX
MPOCKIIISIX; MOSICH Ta iXHi KiHI[IBKH.

SAHALESL 6
BU3HAYEHOATIJIA3YHIB

CyuacHa ¢ayHa rnazyHig‘gaviiuye 6im3pko 9 600 Bumis.

Cucrema masynis H.IT. Haynosa, H.H.
Kaptamoga (1979)

3aranpHa KiIbKicTh BUAIBO\300

Cucrema 11a3yHiB
[Minuepa-/lono3o /. ta in. (2013)

3araipHa KiJIbKICTh BUIIB 9 546

[Minknac anancuaa.Anapsida

[Minknac Anapsida

Psn Yepenaxu Festudines

Psan Testudines

[Migpsia [puxoBaHomni yepenaxu
Cryptodira

[igpsix Cryptodira

Ponnua kaiimManosi yepenaxu Chelydridae

Ponuna Chelydridae

Rommra MyoBi uepenaxu Kinosternidae

Hanponuna Testudinoidea

ROnUHA MEKCUKAHCHKI Yepenaxu
Dermatemydidae

Poanna Emydidae

POZ[I/IHa BEJIMKOT0JIOBI qepenaxu
Platysternidae

Ponnna Testudinidae

Ponuna npicHOBoHI yepemaxu Emydidae

Poguna Geoemydidae

Poauna cyxonytHi yepenaxu Testudinidae

Ponuna Platysternidae

Iinpsin Mmopeeki gepenaxu Chelonioidea

Hanponuna Trionychoidea

[Minpsig m’sikorini yepenaxu Trionychoidea

Poauna Carettochelyidae

Poauna nBokirtesi yepenaxu
Carettochelydae

Poauna Trionychidae

Ponuna tpukirresi uepenaxu Trionychidae

Hanponuna Kinosternoidea
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[IpomoBrkeHHs TabIHIII

Hinpsin 6oxommi yepenaxu Pleurodira

Popmna Dermatemydidae

Ponuna nenomenysosi Pelomedusidae

Poauna Kinosternidae

Poauna 3miiiommui Chelidae

Hanpoauna Chelonioidea

Ilinpsin 6e3uurkoBi uepenaxu Athecae

Ponuna Cheloniidae

Ponuna 6e31uuTKOBI yepenaxu
Dermochelyidae

Poauna Dermochelyidae

Ilinxnac nemino3aspu Lepidosauria

Minpsia Pleurodira

Psin m3po6oronosi Rhynchocephalia

Poauna Chelidae

Psan myckati Squamata

Hanpoauna Pelomedusoidea

Iinpsx smipku Sauria

Ponuna Pelomedusidae

Iadpapsn rexononoxnioui Gekkota

Poauna Podocnemididae,

Ponuna rexonn Gekkonidae

[Minknac Lepidosautia

Ponuna nyckonori Pygopodidae

Psx Rhynchocephalia

Ponuna yepBomnoioni suripku Dibamidae

[Minpsin Sphenedontida

Iudpapsz iryanomonioHi Iguania

Pomuna Sphenddontidae

Popuna iryanu Iguanidae

Psan Squamatay'seu Sauria
(Lacertilia)

Ponuna aramu Agamidae

Iadpapsa Iguania

Ponuna xameneonu Chamaeleontidae

RomuHa Agamidae

Iadpapsa cuuakomonioHi Scincomorpha

Poguna Chamaeleonidae

Ponnna ciimaKkoBi Scincidae Hanponuna Iguanoidea
Ponuna HiuHi smipku Xatusiidae Ponuna Corytophanidae
Ponuna cnipaBxHi smipku Lacertidae Poauna Crotaphytidae

Ponuna teiiinu Teiidae

Ponuna Dactyloidae

Ponuna nosicoxsoctu Cordylidae

Ponuna Hoplocercidae

IHdpapsaa BepeTiTbHELENOMIOHI
Anguimorpha

Ponuna Iguanidae

Ponuna BeperinsuuieBi Anguidae

Ponuna Leiocephalidae

Ponuna Ge3norivtutipku Anniellidae

Ponuna Leiosauridae

Ponnna xceuogaspu Xenosauridae

Poauna Liolaemidae

[ndpapsmrapanononioni Varanomorpha

Poauna Opluridae

PomunaBapann Varanidae

Ponuna Phrynosomatidae

Pogmua otpyro3you Helodermatidae

Ponuna Polychrotidae

Ponuna 6e3Byxi Bapanu Lanthanotidae

Ponuna Tropiduridae

Hinpsix amdicoern Amphisbaenia

Iudpapsn Gekkota

Ponuna tporonogicu Trogonophidae

Ponuna Gekkonidae

Poauna cripaBxHi amdicoern
Amphisbaenidae

Ponuna Carphodactylidae

Ponuna nonori Bipedidae

Ponuna Diplodactylidae

Minpsix 3mii Ophidia, seu Serpentes

Ponuna Eublepharidae

Indpapsia uepBomnozaidHi 3mii Scolecophidia

Ponuna Phyllodactylidae

Poauna crninynu Typhlopidae

Ponuna Sphaerodactylidae

39




IIpomoBskeHHS TaOIHII

Ponuna By3pkopoTi 3Mmii Leptotyphlopidae Pomuna Pygopodidae
Iudpapsazx vHrok4i 3Mmii Henophidia Tudpapsa Scincomorpha
Ponuna ynasosi Boidae Ponuna Cordylidae

Ponuna BanbkyBarti 3mii Anilidae

Poauna Gerrhosauridae

Ponuna mumtoxsocrti 3mii Uropeltidae

Poguna Gymnophthalmidae

Ponuna npomenncri 3mii Xenopeltidae

Ponuna Teiidae

Ponuna 6oponasuacti 3mii Archordidae

Poauna Lacertidae

Iadpapsn Bumi 3mii Cenophidia

Pojuna Scincidae

Ponuna Byx)o0Bi Colubridae

Ponuua Xantusiidae

Ponuna acmigosi 3mii Elapidae Tadpapsn Diploglossa
Ponuna mopcrki 3mii Hydrophidae Ponuna Anguidae
Popuna ragroxosi 3mii Viperidae Poguna Anniellidag
Ponuna smkoromnosi 3umii Crotalidae Ponuna Xenosauridae

Iinknac apxo3aBpu Archosauria

Tadpapsin Dibamia

Psn kpoxoaumu Crocodylia

Poauna Dibamidae

Ponuna aniratopu Alligatoridae

TudpapsPlatynota (Varanoidea)

POZ[I/IHa CHpaB)KHi KPOKOOWJIN
Crocodylidae

Pogmita Helodermatidae

Poauna rasianm Gavialidae

Pomuna Lanthanotidae

Ponuua Varanidae

Hanpoauna Shinisauroidea

Poauna Shinisauridae
Amphisbaenia

Ponuna Amphisbaenidae

Ponuna Bipedidae

Ponuua Blanidae

Poguna Cadeidae

Poauna Rhineuridae

Pomuna Trogonophiidae Ophidia
(Serpentes)

Hanponuna Acrochordoidae

Poxuna Acrochordidae

Hanpoauna Uropeltidae

Poanna Anomochilidae

Pomuna Cylindrophiidae

Poauna Uropeltidae

Hanpoauna Pythonoidea

Poauna Loxocemidae

Ponuna Pythonidae

Ponuna Xenopeltidae

Hanpoauna Booidea

Poauna Boidae
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3akiHyeHHs Ta0IuIl
Hanponuna Colubroidea
Poauna Colubridae
Poauna Lamprophiidae
Ponuna Elapidae
Poauna Homalopsidae
Pojuna Pareatidae

Ponuna Viperidae

Poguna Xenodermatidae

Hanponuna Typhlopoidea
(Scolecophidia)
Ponuna Anomalepididae

Ponuna Gerrhopilidae

Ponmuna Typhlopidae

Ponuna
Leptotyphlopidae/Glauconiidae
PonunaXeénotyphlopidae
Ponuna Aniliiddae/Ilysiidae

PoxnuaBolyeriidae
Pojuna Tropidophiidae
Psin Crocodylia

[igpsx Eusuchia
Ponmuna Crocodylidae
Ponuna Alligatoridae

Poauna Gavialidae

3aBaaHns
Bu3HaunTu, KOPUCTYIOYNCh BU3HAYHUKOM, CHCTEMAaTHYHE
MOJIOKEHHS . JIBQX TPEACTaBHUKIB KJacy. 3aHOTYBaTH OCHOBHI
JiarHOCTHYHI\Q3HAKH, TPUTAMaHHI [T BUITY.

3AHATTA 7
MOP®OJIOI'TA, IOKPUBU, BY10BA IIIP’A IITAXIB

Cucmemamuyne noJOANCEHHS
Tun Xopmoeri Chordata
[Mixrun Xpeberni Vertebrata
Hanxmac Yerseponori Tetrapoda
Knac ITtaxu Aves

Oo0sagHaHHs TAa MaTepianu
1. 3pa3ku pi3HUX THIMIB Hip’iH.
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2. Tabnuui: po3BUTKY Iiepa, OymoBa pI3HMX THIIB IIip’TH,
TITEPIITIi 1 arrrepii.

TeoperuuHmii MaTepian
Tino nraxa Bkpute mip’sM. BoHO BUKOHYE, OKpiM IMOKPHUBHOL
¢GyHKOii, sSKa XapakTepHa Ui JIyCKH IUIa3yHIB, TEPMOI3OJALIAHY Ta
¢yHKuii, Oe3mocepeHHO MOB’s3aHI 3 MOBITPSHUM CIIOCOOOM >KUTTS.
Po3pizHstoTh mip’s KiTBKOX TPyH, KOXKHA 3 SIKUX MPUCTOCOBAHA JO
BUKOHAHHS Ti€l un iHmoi GyHkiii (puc. 28).
Tim'a

Nos MNomwnnuys
CTepHOE nepa

Norpuan pyxs

Covna HaaxsicTs

Nigmasoton /
Byageura
lNopne

Meplopagnl saxod| neps

Hpyroprgs maxoet nepa
Motpums nopa Lpunn

Fominea

R Lioxa

Puc. 28. Mopdoosrorist nTaxa.

HaiiGinpfliNgepa y nraxa — KOHTYpHI. BoHEM yTBOpmIHCH y
3B’3KYy 3 MPUCPQCYBAaHHIM ITaxiB J0 MOJBOTY i CTAHOBISATH OCHOBY
Hecydol MOBEPXHI KprJila Ta XBOCTA, POOJIATH TUIO NTaxa Ouibin 00TIYHOT
dhopmu.

OchoBa OCi KOHTYPHOrO Ii€pa YTBOPEHA IOPOKHUCTUM
NALHIPOM — OYHHOM, KiHEllb SIKOTO 3aHYPIOEThCS B MIIIEUOK MIKIpH —
CyMRY. YcepeluHi OYMHY JIeKHTh CyXa HaIiBIpPO30pa IUIACTHHYACTA
poroBa pe4doBWHa — JOyxkka mepa. OcTaHHS YacTHHa Iiepa — LE
CTpWXKEHb, SIKMi 3 000X OoOkiB Mae omaxana. KoxkHe omaxaino
CKJIaJIA€ThCS 3 IJIACTUHYACTUX TIJIOYOK — OOpINOK, 5IKi, Y CBOIO Yepry
MaloTh Ha 3BEPHYTHX OJMH A0 OJHOTO OOKax TiIOYKH APYroTo MOPSAKY,
abo OOpimouYKM; HAa OCTaHHIX PO3MIMIYIOTHCS Ta4€UKH, 33 JOMOMOIOI0
SKUX OOPITOYKH 3YITUTIOIOTHCSA MDK CO0000, YTBOPIOIOYH CYIUIBHY
NpYXHY TUIACTUHKY — omaxaio (puc. 29).
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Crpvmess

Puc. 29. bynoBa xoHTypHOro mepa: A — 30BHIIIHIA BurIan, b @Ba
0OpinoK. %

KontypHe mnepo mnraxa BHacuimox penyxui’i@mx 1oro

eJIEMEHTIB MEePETBOPHIIOCS Ha ITyXOBE, MyX 1 MIETH oJ10HiI mepa. Y
MyXOBOMY IIepi pPeAyKyITbCs Tauedku, a B BUMAJKaX —
0OpinOYKH, y 3B’S3Ky 3 UYUM OIaxajo I{C\& UITSIAY CYLUTBHOT
IUIACTUHKH. \

SKIO CTpHKEHb JYXKE CKOPOU OOpifKK BIIXOAATH BCi
pa3oM, HaueOTO KUTHLEK, — Le 0 . 30). i nBa Tumm nep
BUKOHYIOTb II€PEBAXKHO TEPMOi ¢yHKOi0 1, SK NpaBHIIO,

MICTATBCS 111 KOHTYPHUMH I

LU

Puc. 30. Tumnu mip’st.
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ByBae # Tak, MmO omaxajgo Iiepa IOBHICTIO PEAYKYETHCS, 1
BHACIIZOK IIbOTO YTBOPIOETHCS IIETHHKOMOAIOHEe mepo. Taki mepa
MICTSTBCSI B KyTKax poTa NTaxa i CTBOPIOIOTH, TaK OM MOBHTH, CAYOK,
30UTBIIYIOYH JIOBYY TTOBEPXHIO POTA.

I[Tix yac po3risaay NTaxa 31A€THCS, MO BiH PIBHOMIPHO BKPUTHI
mip’sM. Ane sKmo Horo oOckyOTH, TO MM TO0a4MMO, IO KOHTYpHE
mip’ss pocTe JUINe Ha NEBHUX IIISHKAX IIKIpH, SKI Ha3WBaIOTh
OTEPUIiSIMHU, TOAI SK BUTBbHI Bil HUX MICISI OTPUMAld HA3BY amTepii
(puc. 31).

PRuc.A31. [Irepuii i anTepii.

Kpim mip’s, 3 POFOBUX yTBOpIB y ITaxa HaM TPAIUIIIOTHCSA Ha
KIHIISX HIr' pOroBl.Jungku ado sycka. KiHII NanbliB 3aKiHYYIHOTHCS
kirrsiMd. L{i yTBOpH.3a CBOIM MOXOKEHHSIM HIYMM HE BiAPI3HSIOTHCS
BiJl aHAJIOT1YHAX Y TBOPIB IJIa3yHiB.

JI3p06_TiTaxa (fK HOro BepXHSA YacTHHA — HAII3bO0OOK, Tak i
HiDKHS —({113p000K) BKPUTHI paMPOTEKOIO (POTOBUMH YOXITIAMH).

3aBaaHHs

1. Bi3bMiTh KOHTYpPHE TEpO 1 32 PUCYHKOM 3HAWIITh OYMH,
CTpWXKEHb Tepa W omaxana (30BHILIHE, CIOPSAMOBAHE HA30BHI Ta HE
NPUKPHUTE CYCIIHIM MEPOM, 1 BHYTPILIHE).

2. PosipBiTh CyliNBHY TMJATiBKy omaxajia, Miclisi 4oro,
pO3IIaKyI0Ud i ManbLsIMH B HAmpsSMKY [0 BEPXIBKHM Iiepa, 3HOBY
3po0iTh ii cyuinpHO0. Tak mTaxu, YacTo MOINIAPKYIOUH CBOE Mip’s
J13b000M, BITHOBJTIOIOTH IUTICHICTB ITip’ THOTO IMTOKPHUBY.

3. Bi3bpMiTh IpeIMETHE CKJIO 1 HAHECITh Ha HHOTO KParlIio
BOJIH, MTOTIM 31 CepeIHbOI YaCTHHHU PO3ipBaHOI0 Ollaxana BUPBITh KiNbKa
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rifo4ok (0OpPiIOoK MEPLIOro MOPSAKY) 1 MOKIAMITh Ha IPEIMETHE CKIIO Y
Kparuio Boau. Kopucryrouncs npenapyBajJbHUMU MOJIKaMHU, PO3WICHITH
MiX co0oto Oopigku mepmoro nopaaky. Hakpuiite mpemapar Apyrum
MpEeAMETHAM CKJIOM 1 MIIHO CTHCHITP MK TaNbISIMH, TPOXH
MTOCOBABIIN CKENBISIMH. licis 1pOro, KOPUCTYIOUHCH OIHOKYISIPOM 1
PHUCYHKOM, PO3TIISIHBTE OYA0BY OOPiOK MEPIIOTO MOPSAKY.

4. TlepekoHaiiTecss B TOMy, IO IMyXOBe Mepo Mo30aBieHe
radedkiB, y 3B’ 53Ky 3 UMM HOr0 omaxajia He MAalOTh BHUTIISILY CYIUTEHOL
IIaCTUHKH. J{J151 IIHOTO BUPBITH MIHIIETOM ITyXOBE MEPO, BI3bMITh OJTHY 3
1oro OOpiJIOK TepIIoro MopsAKy (BOHH J00Ope MOMITHI HEO30pSEHNM
OKOM); 3pOOWBIIM TIpemapaT, pO3TJISTHbTE HOro Imia OiHOKYWApeM i
NepeKOHalTecs, 10 TaYeUKiB TYT HEMAE.

3apucyiiTe 30BHINIHIA BWIIISAA KOHTYPHOLQ Wepa“ MTaxa 3
MO3HAYCHHSAM YCiX MOro eineMeHTiB. 3po0iTh PUCYHKM ITyXOBOTO Ta
IIETHHKOIOIIOHOTO TIep.

3AHATTSD8
CKEJIETIITAXIB

Cucmemdmuurie noJoiCenHs
Tun Xopmori Chordata
[Mixrun Xpeberni Vertehrata
Hanxmac Yetsepoiiori, Tetrapoda
Kiac Iltaxn Aves
Hanpsx Tumopi, nitaxu Neognathae
Psin Tony®ouoioui Columbiformes
Ipenctasurk Cusuii ronyo Columba livia

Oo6sanHaHHA Ta MaTepiaan
3MOHTOBaHI CKEJIETH MTaXiB.
UYepenu nraxis.
Pi3Hi eneMeHTH CKejleTa NTaxis.
Tabnwmii: ckeneT roxy0a; yepern nraxa B pisHUX MPOEKIIisX.

B w N

TeopeTnuHmii MmaTepian

Ckenmer mTaxa MINHMHA 1 pa3oM 3 THM HAI3BUYANHO JICTKH.
BigHocHa Bara ckeseTa NTaxiB JI0 3arajibHOI Bardl iXHBOTO Tijla KOJHBAETHCS
y pizaux BumiB Big 11,7 mo 7,1%. Jlerkicts ckenera mraxiB 00yMOBIEHA
3HAYHOIO BUTOHYEHICTIO KICTOK depena, BiFCYTHICTIO 3y0iB Ha INeenax i
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ITHEBMATH3AINEI0 KICTOK. MIIHICTh CKelleTa JIOCATAEThCS Y Pe3yibTari
3HAQYHOTO PO3BUTKY 3POIIYyBaHHS OKPEMHMX MOI0 €JIEMEHTIB 1 TyOouyacTol
TKaHUHH.

ITHeBMaTHYHICTS KICTOK dYepena 3a0e3NedyeTbes] MPOHUKHEHHM
TIOBITPSL ¥ KICTKM Yepe3 €BCTaxieBi TpyOW. Y KiCTKHM Tyiay0a 1 KiHITIBOK
TIOBITPsI IIPOHUKAE 3 TIOBITPSIHAX MIILIKIB KPi3b CHELialibHI OTBOPH KICTOK.

CronydeHHs KiCTOK 4yeperna J0pOCIIoro nraxa Maibke 70 MOBHOTO
3MUTTS POOUTH JOCTIDKEHHS IOTo CTPYKTYpH MOy)Ke BaxXKHM. Kpim
3pOIICHHS KICTOK 1 ITHEBMAaTHYHOCTI, [UIA dYepera INTaxa XapaKTepHa
BimmoBimHa ioro KoHpirypamis. Yepenm mnTaxiB, fK 1y TUEd3yHiB,
TpomiOa3aabHOTO  THMYy. J3WICHIBHMM NOTWIMYHUM  BHpICT  “OAWH 1
CHPSIMOBAHUI JOHU3Y.

UYepen y nTaxiB AialiCUIHUMN, Y HBOTO 30epiracThCsm JMIle HIDKHS
CKpOHEBa [yra, WIO YTBOpPEHa KBA[PaTHO-BIJIMYHOI T4 BHJINYHOIO
KICTKaMH, SIKi 34JICHOBYIOTBCS CIIEpey 31 IISTIECMOBOK YKICTKOI0, a 3331y —
kBajJpaTHOIO. KBanparHa KicTKa, sSIK 1 y SAIIIPKH~BYIEHA (CTPENTOCTHIIIS)
(puc. 32).
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Puc. 32. Yepen Boponu. A — 360Ky; B — 3HH3Y; B — 3BepXy"

1 — moTuaMYHUIA OTBIp; 2 — OCHOBHA KicTKa; 3 — OiYHA MOTHINYHAKICTKA; 4 —
BEpXHs MOTHJIMYHA KICTKa; 5 — MOTWIMYHUI BHUpIcT; 6 — TiM siHa&iCTKa,~ — 100Ha
KicTKa; 8 — HOcoBa KicTka; 9 — myckara kictka; 10 — 30BHIIIHINA cayXeBuit oTBip; 11 —
OiuHa KIMHOMOMIOHA KicTKa;, 12 — cepenHs HroxoBa KicTka; 13 &ynepemioOHa KiCTKa,
14 — nepenmienenna Kictka; 15 — BepXHbOIIENICTHA KicTKa; 16\JekpOoHeBa KicTka; 17 —
KBa/IpaTHO-CKpOHeBa KicTKa; 18 — kBagparHa KicTka; 19 ~ O0CHOBHa CKpOHEBa KiCTKa;
20 — m3pobomnoxiOHMI BigpocTok mapacdeHoina; 21 < nemill) 22 — migHeOiHHA KicTKa;
23 — kpunonoaibHa KicTka; 24 — 3yOHa KicTka, 25 % '3uiCHiBHa KicTKa; 26 — KyTOBa
KiCTKa.

XpebeT mTaxa MIIHHA N )BiT3HAYAETHCS MACHBHICTIO. 3a
BUHSATKOM IMUHHOTO BiJAIMY,\‘BIH MaJOPYXOMHH 1 30BCIM He
MPUCTOCOBAaHUI 1O 00epTallkHMX pyXiB. BomHouac mmiHWIA Bimain
3aBJSKH CBOEPIAHIN OyIOBINIBOX MEPIINX IIMHHUX XPEOIliB 1a€ TOJOBI
3Mmory nioBeprarucs Ha, 80 (puc. 33).

3aranpHa KiMbKICTh XpeOlliB y pi3HUX BHJIB MTaxiB HEMOCTiiHA
i KonuBaeThCsl B Meax Bif 39 g0 63. XpebeT nraxiB moiieHnd Ha S5
BiJIUTIB: IUMHHAH, TPYJHHMN, TONEPEKOBUH, KPI)KOBHI 1 XBOCTOBHH, ajie
noOpe BinOKpeMIIeHI B HbOMY JIMIIE JBa — INUHHUHA 1 XBOCTOBHH.
XBOCTOBMI BiTIJI Iy)Ke PeIyKOBaHUH.

@opma xpebOLiB y nTaxa, SK M[OPaBWIO, TIeTepPOLEbHA
(ciipQmomiOHa), 3a BHHATKOM IEPIIOr0 MIMHHOIO — aTjiaca, SKHi
HAJIC)KHUTH JIO TpOLeNIbHOrO THIY (puc. 34). Y JneskuxX nraxiB 4acTUHA
XBOCTOBUX  XpeOWiB TeX NPOLENBHOrO TUIY, a TpydHi —
OIICTOLENBHOTO.

[uithux xpeOuiB y nraxiB OyBae Bim 9 g0 25 (30kpema, y
ronyba 14). Bxe mnounHaoum 3 TPeTHOro, WIMHI Xpedui MaroTh
pyAMMEHTapHI pedpa, fKi MPUPOCTalOTh TOJOBKOIO 0 Tijla Xpeldus, a
OYropkOM 10 TIOTIEPEYHOTO BIAPOCTKA. TakuM YHMHOM MK TUIOM
XpeOIIst, MOMepEeYHNM BIIPOCTKOM 1 KOKHHUM PEOpPOM YTBOPIOETHCS 3
KOXKHOTO OOKY XpeOTa 1Mo 0OTBOpY, B SIKOMY MTPOXOIATH apTepii.
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Puc. 33. Ckener ronyoa:

1 — mmitHi Xpebui; 2 — rpyaHi xpedi; 3 — XBocToBI XpeOili; 4 — mrocTmis; 5 —
CIIMHHA YacTHHA pedpa 3 TaukoIoiOHUM BiIpOCcTKOM; 6 — yepeBHa dacTHHa pebpa; 7 —
rpynuHa; 8 — kinb rpyaunan; 9 — gonarka; 10 — kopakoin; 11 — Buitouka; 12 — tureue; 13
— mpoMeHeBa Kictka; 14 — mikThoBa KicTka; 15 — m’scTkoBO-3am’ sICTKOBa KicTka; 16 —
nepuuii naneip; 17 — npyruit nanens; 18 — tpertiit maneus; 19 — kiydosa kictka; 20 —
cigauyHa Kictka; 21 — mobkoBa KicTka; 22 — crerno; 23 — rominka; 24 — miBka; 25 —
nepunii nanens; 26 — yeTBepTHil najepb.
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Puc. 34. luitni xpebiyi Boporu. 4 — aTaaumnb. — emictpodeii; B — cepeaHiit
MIMAHINA XpeOenb:

1 — 3useHiBHA AMKa JUIS MOTHIIMYHOLOLBMPOCTY; 2 — CTUHHOMO3KOBHH KaHAIT;
3 — Timo xpebms; 4 — 3ybomoniOHMIA BiZROCTQK; 5 — BepxHA ayra; 6 — ocTHcTHit
BIZIPOCTOK; 7 — TepenaHi 34ieHiBHi BMIPOCTKM; 8 — 3amHi 34ieHiBHI BigpocTku; 9 —
nonepe4nuii Bizpocrok; 10 — muiiHe'pe@po; 11 — xpedToBuit oTBIp.

Kinpkicte rpymaamX, XpeOiiB nTaxa konmBaeThes Bim 3 mo 10
(30kpema, y roiryda 4€kN) el OJMH BXOJIUTH JI0 CKJIAAY CKIIQIHOTO
Kpmwka). Born 3pomien® Mixk co0OI0 1 3 KpIDKEM Ta BiJ3HAYaIOThCS
HAsBHICTIO pyxoMmhx) peOep, sKi JOXOIATh 10 TPYIUHH, PYXOMO
crojy4arounch j3 Hero. KoxxHe peOdpo CKIIamaeThes 3 JABOX KiCTKOBUX
BIJUILTIB — EIIMHHOIO Ta YEPEBHOTO, K1 TE€XK PYXOMO CIIOJyYarOThCS MK
cobor. (Biw\ecnmHHWX BigAUIIB pedep BIAXOAATH TaYKOMOIiIOHI
BIIPOCTKH, SIKI HAJIATAIOTh HAa CYCi/IHI 3a/1H1 pedpa, 1110 Hajae 0COOIUBOT
MIHOCT! I'pyAHIN KiaiTii. ['pyanHa TyKe BEWKa i Ma€ BUTIIS ITUPOKOT
IUTAaCTHHKH, B3JIOBX CEPEAMHH SIKOI PO3MIILY€eThCS BHCOKHM IpeOiHb —
TPYIHHUHA Kb, IO CIIYTy€ MiCLEM NPUKPIIJICHHS TPyIHUX M S3iB, SKi
PYXarTh KPHJIO.

[MomepekoBi xpediii pebep HE MarOTh 1 3JIMBAIOTHCS 3 Ta30M,
KPM)KOBHMH 1 YaCTKOBO XBOCTOBHMH XPEOLSIMHU, YTBOPIOIOUN CKJIaJHHUN
KpwK. [HOmI B HOTr0 yTBOPEHHI OEpyTh Y4acTh 1 3aIHI TPYIHI XpeOIri.
KinpkicTh xpeOIliB, sSIKi YTBOPIOIOTH CKJIAIHAN KPYDK, KOJTHMBAETHCS BT 8
no 24 (3okpema, y romyba ix 14: 1 rpynmHuii, 6 mnomepekoBux, 2
KPIKOBUX, 5 IEPIINX XBOCTOBHX).
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KinpkicTh BITBHHX XBOCTOBUX XpeOIiiB 5-9 (30kpeMa, y roiayda
6). 3amHi XBOCTOBI XpeOIli 3THUBAIOTHCS W YTBOPIOIOTH KYIIPHUKOBY
KiCTKy, a00 MirOCTUIb.

IInedoBuii mosc mTaxa yTBOPEHHWH TpPhOMA KiCTKOBUMH
enemeHTtamMu. CrUHHWA Bigmin Horo ckimagaeTrbes 3 MabienomioHmx
JIONIATOK, & YepeBHUH — 3 BOPOHAYMX, a00 KOPaKOiIHUX, KICTOK i
KITIOUXIb. Bl KIIOYHII Y NTaxiB 3pOCTAIOTHCS W YTBOPIOIOTH HEMapHY
KICTKy — OyXKKy. YCi i KICTKH 3pOCTaloTbCA MK co0oro, 1 B Mmicti
iXHBOTO CHONy4YeHHsSI YTBOPIOETHhCS OTBip. llepenns kiHmiBKa mnraxa
CKJIaJaeThCsl 3 IUICYOBOI, MPOMEHEBOI Ta JIKTHOBOI  KiCTOK.
[IpoxcumanbHi €JIEMEHTH 3aml’siCTd 3pOCTAIOThCS Yy 1Bl  MATGHBKI
KICTOYKH, a IUCTaJbHI — MPHUPOCTAIOTH M0 I SACTSA. OTKE, MISCTI Y
NTaxiB TpeACTaBliCHEe JHIIE OAHIEI 3am’ ICTHO-T SICTHOO, KICTKOIO 3
oTBOpoM TocepeanHi. Jlo i€l KiCTKM NPUKPIILIIOEThCSONHA (hamaHTa
HEePLIOro MabIIs, Bi (hajaHr APYroro i oaHa — Tpehoro (puc. 35).

Puc. 35. CkeneT kpuiia BOPOHU:
L= 'WiiedoBa KicTKa; 2 — MPOMEHeBa KiCTKa; 3 — JTIKThOBA KiCTKa; 4 — KICTKH
3am’AcTa 9 < npskka; 6 — damanru apyroro mansis; 7 — Qaradra nepuoro maubns; 8 —
(hamagra \THETHOTO MATBIIS.

Ta30BUil BiJiI NTaxiB CKJIANAETHCS 3 TPhOX MAPHUX KICTOK:
KJIyOOBHMX, CITHMYHUX 1 JIOOKOBHX. YCi Il KICTKM 3pOIIEHI SK MiX
c000r0, TaK i 31 CKIaHUM KprkeM (puc. 36).

BeptmniokHa 3anajnHa yTBOPIOEThCS TphoMa KicTkamiu. [lozanxy
Hei MDK KIyOOBOIO Ta CIIHMYHOIO KICTKAMHU JIGKHTHb BEIIUKHI
CIZHWYHUH OTBip, a MK CIIHMYHOIO Ta JIOOKOBOIO — 3aMHUKAIbHUH.
JIoOKOBI KICTKM TOHKi, BUJIOBXKCHI Ta Ha KIHISX HE CIIOJYYCHI MiX
co0ot0.
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Puc. 36. KprmxoBuii BiZtisl BOpOHU (BUIJIS 3HUSY):
1 — xpebui momepeky; 2 — XpeOili KpukoBoro Biainy; 8% xBocToBi XpeOii; 4
— xi1yboBa KiCTKa; 5 — ciJIHNYHA KicTKa; 6 — JI0OKOBA KiCTKA.

Y OymoBi 3agHIX KiHIIBOKVOEpyTh yd4acTh TpH
OCHOBHMX BIJUIIIHN: . \CPEFHOBHI, TOMIJKOBHH 1
crona. Ilepmmii Bifgt mae TunoBy OyIOBY i
NpeACTaBiIeHUH “CIOrHOBOIO KicTkoro. J[pyruit
BiJ11J1 YTBOPEHHI JBOMa rOMIJIKOBUMH KiCTKaMH, 3
AKHX Majla\[OMIJIKOBa PYAMMEHTapHA i MPUPOCTAE
IO  BEIMROrOMiNKoBOi. JlucrampHa  YacTHHA
TOMMIKY \" YTBOpPEHa  NPOKCUMAJIBHUM  PSJIOM
Ki€TQUOK Iepe/IiecHa, 0 3pPOCTA0ThCS 3 HEIO JI0
NOBHOTO 3JIUTTS 1 MAIOTh Ha3BYy THOI0Tap3yC.

Hactymuuit  Bigmin mpeacraBieHWid Y
IITaxiB JIMIIE OJHICI0O KICTKOIO — IIIBKOIO, IO
yTBOpMJIACS ~ BHACHIZIOK  3pPOCTaHHS  KIiCTOYOK
TUIECHH MiX cO00I0 Ta 3 TUCTAIBHUMH €JIeMEHTaMHU
nepexmiecHa (puc. 37).

BinbIricTh nTaxiB MarOTh YOTHPH MAJIBIT.

Puc. 37. Ckener 3a1Hb01 KiHIIIBKH BOPOHHU:

1 — crerHoBa KiCTKa, 2 — KOJIIHHA dYalleyka, 3 —
BEJIMKOTOMIJIKOBa KicTKa, 4 — MaJloroMiJkoBa KicTKa; 5 —
niBka; 6 — iHTepTap3aNnEHuil Cyrno0; 7 — dananru namsuis; I—
1V nansui.
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3aBnaHHsA

1. Posrmsaapre  ocoOnmBoCcTi  OymoBM  dUeperma  ITaxa,
MOPIBHIOKOYM 3 OyIOBOKO Yepena iHIMUX KIACiB XpeOCTHUX. 3BEPHITH
0COOJIMBY yBary Ha HWOTO JIETKICTH 1 BIACYTHICTh MEX MDK KiCTKaMmm.
3HAWIITE CKPOHEBY Iyry 1 KBaApaTHY KICTKY, a TaKOX MOTHIHYHHHA
BUDICT.

2. Ha 3moHTOBaHOMY cKeleTi roiy0a migpaxyiTe KiJIbKiCTb
BUTPHUX IIUHHUX 1 XBOCTOBUX XpPEOIliB, 3HAUIITh KyNPUKOBY KiCTKY.
Posrnsapre OynoBy pebep mTaxa, 3HAWAITH iXHI CIIMHHI Ta YEpeBHI
BiIAIIM, a Ha COUHHOMY Biggim pebpa — TaykoBi BiIPGCIKH.
Posrnsapre OynoBY rpyAMHH, 3HAWMIOBIIM ii XapakTepHy Jerasgb —
TPYAHUHN KiJIb Ha TIEpeTHHOMY OOIIi TPYIUHHU.

3. KopucTyrouuch 3MOHTOBAaHUMH CKEJIETaMU. TAQJUIIMH Ta
PUCYHKaMH, 3HAHIITh YCI OCHOBHI €JIEMEHTHU MOSICIB ACPERHIX 1 3aHIX
KIHI[IBOK, @ TAKO)X CKeJIETa BUIbHHUX KIHI[IBOK.

4. Ha oxpeMOMy CKIaJHOMY KpH¥Ki (HOJIUITH KUIBKICTh
XpeO1iB, sIKi HOTO YTBOPIOIOTh, 1 MEPEKOHAUTEEHY IIITBHOCTI IXHBOTO
3pOCTaHHS.

3apucyiiTe ckener rony0a, Ta 1o3HauTe HOro OCHOBHI AeTai
OynoBwH; yeper nraxa 300Ky.

3AHATTA 9
ABATOMISA IITAXIB

OobsaxHaHHA Ta MaTepiaan
1. TonyGreuzui.
2. Ha6ip npenapyBaibHUX IHCTPYMEHTIB.
3. 4.0TOB1 BoJIOTI MpenapaTy roJI0BHOI'O MO3KY MTaxXiB.
4> Tabiwiini: BHYTPIIHEOI OYyJOBU NTaxa, MOBITPSHUX MIIIKIB,
rOJIOBHOI'O"MO3KY NTaxa, KPOBOHOCHOI CHCTEMH ITaxa.

TeopeTuuHuii MmaTepian

Posrnsmatoun  OymoBy mnTaxa, CiiJi 3BEPHYTH yBary Ha Ti
0c00JIMBOCTI, K1 BUPOOMIIMCH Y LIMX TBAPHH Y MPOLECi IPUCTOCYBAHHS
JI0 )KUTTS B IOBITPSIHOMY IPOCTOPI.

IlIkipa y nraxiB TOHKA, CyXa, IIKIpHUX 3aJl03 HEMae, 3a
BUHITKOM KYIPHUKOBOI.

TpaBHa cucTeMa PO3MOYMHAETHCS POTOBOIO MOPOKHUHOIO, B
Ky BiITKPHUBAIOTHCS MPOTOKH OaraThoX CIWHHUX 3a703. [lleneny nraxiB
1mo30aBiieHi 3y0iB. Y POTOBIii MOPOKHUHI PO3TAIIIOBAHUI SI3UK, AKUH Y
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pI3HUX TNITaXiB Mae HEOAHAKOBY (hopMy, IO 3aJICKHUTh Bij CIIOKHMBAHHS
HEOOHOPIZHMX KOpMIB 1 cmocoOy KoBTaHHS. Ha BigMiHy Bifg
MPEICTaBHUKIB 1HIIMX KIJAciB TBApHH, A3MK Y NTaxiB OpPOTOBUIHMH i
3arOCTPEHM Ha KIHIIl. 3a pPOTOBOIO TOPOKHHHOIO 1 TJIOTKOIO
PO3MIIIEHNH CTPaBOXid, CTIHKA SIKOTO MAalOTh 3HATHICTH ITOMITHO
posrsaryBatucs. s 3HayHOI KIJBKOCTI MNTaxiB  XapaKTepHUM
YTBOpEHHSIM € BOJO — CIeliajbHe PO3IIMPEHHS CTpaBoxony. BoHo
CIIyTy€ pe3epByapoM s 30epekeHHs 3amacy ixi Ta il momepemHboi
00po6ku. CTiHKHM BoNa y OUTBIIOCTI MTaXxiB MAlOTh YMCIICHHI 3aI031. Y
roixy0iB miJ Yac BUTOJOBYBAaHHS NTALICHAT emiTelianbHUN miap’ Bona
3HAYHO TIOTOBIIYETHCS 1 BIOYBAETHCS >KHPOBE TEPEPOIKEHHS “ITH0T0
mapy. 3aBISKH IbOMY BOJIO HaOyBae HOBOTO (yHKLIOHAIBEHOTO
3HA4YeHHS, Oro 30BHIIIHIN IIap KIITHH BUAULSLE Tak 3Bawe XIITalInHEe
MOJI0KO» (pHc. 38).

LlryHOK NTaxiB CKIaJaeThesl 3 IBOX YaCTHHya\came: nepeTHbol
— 3aJI03UCTOI Ta 3aJHBbOT — MYyCKyJIUCTOI. CTIHKM 3a/I03UCTOTO IUTyHKA
MAalOTh BEJIUKY KUTBKICTh 327103, CEKPET SKMX POIUMHSIE HABITH KiCTKH.
MyckynaTypa 3aJ03UCTOTO ILUIYHKa pO3BHHEHa cia0Ko, Toxmi SIK
MYCKYJTHCTOTO, OCOOJMBO y 3€pHOMIHMX® mrTaxiB, — gobpe. Y
MYCKYJIIUCTOMY IIIIYHKY € TaKoX 3aio3W, SKi BHIUISIFOTH CEKpeT,
YTBOPIOIOYH MIIIHY KyTHUKYJISAPHYNKEPATHHOBY O0OJIOHKY, IO BHCTHJIAE
HUTYHOK 31 cepeauHu. 3a JIOLOMOIOI0 MYCKYJIAaTypd TBEPAUX CTIHOK
KepaTWHOBOI OOOJIOHKHM Ta\ MCKy Yu TpaBito (racTpoiiTH) NTaxu
MEXaHIYHO MEPEePOOIISIOTE 1KY, 110 MOTPAIUISIE Y MUTYHOK.,

3a MiJIOpUYHOIG\IACTHHOIO IIUTYHKA IIOYMHAETHCS TOHKA KHUILKA,
nepenHii BT KOl ‘Wae Ha3By JBaHaauATUnaNol kuiku. Ha mexi
MiXK TOHKOIO Ta (PIMOI0 KHIIKOIO y OUIBIIOCTI MTaxiB pO3TallOBaHi
nmapHi cmimi Kuwikx. LI BigpocTKM BHKOHYIOTH SK TpaBHY, Tak i
TiMGPOBUALILHY) POJIb. 3aKIHUYETHCS TPAaBHUK KaHAJ MPSIMOIO KHUILKOIO,
IO BUIKPWBAETHCS aHATBHUM OTBOPOM Y KIJIOAKy. Y BEPXHBOMY BIJUIiI
KJIOAKMA \Y “MOJIOIMX NTaxiB € Tak 3BaHa (adpuiieBa cymka, L0
IPOAYRYE YIiMpaTH4HI KIITHHH Ta JEHKOIMTH. 3 HACTAHHSIM CTaTEBOi
3pLIOCTI ISl CyMKa JIeTeHEPYE.

Cepen Benwkux 3aj03, 0 OepyTh yd4acTh y TpaBJICHHI,
0c00JIMBO BayKJIMBE 3HAYCHHS MArOTh MiALUTYHKOBA 3a7103a Ta MEYiHKa.
OctanHs ckinanaeTbes 3 ABoX Jjonareil. [IpoToka niBoi nonaTi nmeviHku
BHajgae Oe3MmocepesHb0 y ABAHAAUATHIIANY KHIIKY; IPOTOKA MpaBoi
yonaTi y OUIBIIOCTI NTaxiB BIaAae y >KOBUHHHA MiXyp, 0 3’ €JHAHUH 3
KHLIEYHUKOM (y Tory0a ;KOBUHOT'O MiXypa HeMae).
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MNesivga

Puc. 38. TpaBHa cucrema romnyoa.

Oco01MBO CBOEPITHO MOOYOBaHA Yy MTaXiB AUXAJIbHA CUCTEMA.
3a S3MKOM pO3TalllOBaHa TOPTaHHA IIIIMHA, 10 BEAE y TOPTaHb.
XapakTepHOI0 pucoro B OyJ0OBI ropTaHi mrTaxiB € audepeHIiamis Ha
BEPXHIO Ta HWKHIO TOpPTaHb. BepXHs ropraHb € 4aCTUHOIO Tpaxei, 110
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Ma€ BUIJISIIL JIOBTOi TPYOKH, SIKa MiATPUMYETHCS BEIUKOK KITBKICTIO
XpAMIOBUX KUIelb. 3alIOBIIM y TPYAHY HOPOKHHMHY, Tpaxes
po3ranyxyeThcs Ha JBa Oponxu. Ha Mexi Mixk Tpaxeew Ta OpoHXaMu
po3TalioBaHa HWKHA TopTaHb. Ha BiAMIHY BiJl iHIIMX XpeOETHUX
TBapWH, BEPXHS TOPTaHb NTaxiB HE Ma€ TOJOCOBHX 3B 530K, TOMY
TOJIOCOBHM arapaToM NTaxaM CIYTye JIUIIEe HIWKHS TOPTaHb, YCePEIHHI
SIKOT MICTSATBCS TOJIOCOBI 3B’S13KM Ta M 53U, 1110 HUIMHU KEPYIOTb.
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Puc. 39. Cxema NOBITPSIHUX MIIIKIB IITaxa.
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Bponxu y pi3HUX NTaxiB MalOTh HEOAHAKOBY JTOBXKHUHY 1 IO TOTO
K Yy OKPEMHX BH[IB YTBOPIOIOTH CHCIHM(IUHI PO3IMIUPECHHS y BHUIJISAAL
Kamep (nebei, TycH TOIIO), IO CIPHUSIOTH MiICHICHHIO 3BYKiB.

Jlereni mrTaxiB HEBEAWMKI 3a PO3MIpPOM, BOHH CJaOKO
PO3TATYIOTBCS, HIUIFHO TPHISATAIOTh 10 Xpedra i pedep. AmbBeon y
JIETEHSIX HEMAE.

XapakTepHOK OCOOJIMBICTIO JMXAJIBHOI CHUCTEMH TTaXiB €
HAsBHICTH  IOBITPSHUX  MIIMIKIB. YOTHPHbOX MapHUX  (IOIWHHI,
MepPeTHBOTPY/AHI, 3aTHBOTPYAHI Ta YepeBHi) # OIJHOTO HEMapHOTO
(Mikxmroununuit) (puc. 39). IloBiTpsHI MilIKM € pO3MMPEHHAM
OponxiB. BoHM MaTh BIACTHBICTb CHJIIBHO pO3TATYBATHOb 1
PO3TaIIOBaHI MiA MIKIPO, MIX BHYTPIIIHIMH OpraHaMH, MyCKyJIaMH,
HaBiTh 3B’A3aHI 3 MHEBMATUYHUMH KiCTKaMu ckeneTa. HakQbibmmM 3a
PO3MIpOM € YepEBHUH MIIIIOK.

[loBiTpsiHI MINIKK 10 TEBHOI MipH CIPUHOTH 30epeKeHHIO
Teria B TiJIi MTaxa Ta 3MEHIIYITh HOTO MUTOMY,Bary} ajie TOJIOBHA iXHS
(YHKILiS TOJISrae y MiBUIICHHI AMXANbHOT, 34dTHOCTI MTaXiB Iij 4ac
MONBOTY. 3aBIAKH MOBITPSHUM MIITKaM \IFAXW BHUPOOWIN TOABiiTHE
JUXaHHS, IO MiICUITIOE Ta3000MiH i/ 4aed1O0NbOTY.

Y KpOBOHOCHIH CHCTEMI \ ITFAXIB" CIIiJi 3BEpHYTH yBary Ha
BEJIMKUN PO3Mip YOTHPHUKAMEPHORO CEPLA 1 MOBHUHM MOALT apTepiaibHOT
Ta BEHO3HOT CUCTEM.

Uepes miBe mepelicepust Ta JIBUH NUIYHOUYOK MPOXOJHUThH
aprepianbHa KpoB, a yepe3\JIpaBe mepecepasi Ta MpaBHid IUTYHOUOK —
BEHO3Ha. ApTepiaibHaereMa Ha BiAMiHY Bifl J1a3yHiB, IpelCTaBlIeHa
TIIbKA OJHIEI0 MPAaBOK JYrOl0 aopTH, IO BiIXOJAWTH BiJ JIBOTO
nuTyHouka. [licist BHXOAyY i3 cepls Bif AYr'M aOopTH BiITalyKyHOTbCS
Oe3iMeHHI apTepii;” BiM SKUX, y CBOIO 4Yepry, BiIXOAATH COHHI Ta
iAKTIoYnYHN apTepii. 3poOuBIIM Ayry, aopTa MiJ HAa3BOI HHUCX1IHOI
CIPSIMOBYETHESAN IO XBOCTOBOI'O BIIIIIY B3MOBXK Xpebra. Bim Hel mo
BHYTPILNAIX OpraHiB BiAXOIATH apTepii (KUIIKOBa, OpHKOBA, HUPKOBA,
116, Ta30BOrO MOACY 1 3a1HIX KIHIIBOK — KIIyOOBa, CTETHOBA, CIAHUYHA).
CaMa ‘ciMHHa aopTa Micls BiJXOJDKEHHS IMX apTepiid MepexoauTh Y
XBOCTOBY apTepito. KpiM TOro, Big mpaBoro IIIyHOUYKA BIAXOIATH
3araJlsHUM CTOBOYpPOM JIET€HEBI apTepii MaJoro Kojia KpoBoooOiry.

Benosna cucrema XapakTepu3yeTbCs HEMOBHOIO BOPITHOIO
CHCTEMOIO0 HHUPOK 1 BOPITHOIO CHCTEMOIO TICUIHKH. XapaKTEPHOIO IS
OTaxiB € KyINpUKOBO-OpM)KOBa BEHA, WLI0 BIAXOAMTH Bix Micug
pO3ray>KeHHsT XBOCTOBOI Ta BIAJa€ y BOPITHY BEHY MEYiHKH. 3aIHs
MOPOXKHUCTA 1 TApHI TepemHi TOPOKHHUCTI BEHU  BMANAIOTh
Oe3rmocepenHbO y TpaBe Mepeicep/is, OCKIIbKH BEHO3HHH CHHYC ¥
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NTaxiB peaykoBanwii. KpoB i3 JIeTeHb BIMBAETHCS Y JIiBE MEpEACEPIs 110
JISTCGHEBUX BeHaX. 3MiHA B KPOBOHOCHIH CHCTeMi 3a0e3leyniia y nraxiB
mocTiiiHy Temmneparypy Tina (puc. 40).

Puc. 40. KpoBoHOCHA cHcTeMa MTaxa:

1 — mpaBe mepencepns; 2 — MpaBUil OUTYHOYOK; 3 — JIereHeBa aptepis, 4 —
nereHeBi BeHu; 5 — niBe mepezcepst; 6 — MiBUii IUTYHOUOK; 7 — mpaBa gyra aoptu; 8 —
cnvHHA aopta; 9 — OesimenHa aprepis; 10 — conna aptepist; 11 — migkIroYnyHa apTepis;
12 — mreuosa aprepisi; 13 — rpynHa aptepis; 14 - Hyrpomesa aptepisi; 15 — OpikoBa
aprepist; 16 — crernosa aprepis; 17 — cigHuuna aptepis; 18 — spemna Bena; 19 —
mwiedoBa BeHa; 20 — rpyaHa BeHa; 21 — mepeqHs MOpOKHHCTA BeHA; 22 — KyIMPHUKOBO-
OprKoBa BeHa; 23 — BOpiTHA BeHa HUPKY; 24 — 3araibHa KiIyOoBa BeHa; 25 — cigHMYHA
BeHa; 26 — cTerHoBa BeHa; 27 — HUPKOBa BEHA; 28 — 3aJHs MOPOXKHMUCTA BeHa; 29 —
nedinkoBa BeHa; 30 — KoMipHa BeHa rediHky; 31 — miguuryHKoBa BeHa; 32 — OpmxoBa
BEHa.
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BupineHa cucTeMa  TIpencTaBleHAa  BEIMKUMH — ITApHUMH
MeTaHe(PPUUHUMH HHUPKaMH, SKi y TepeBakHOI OUIBIIOCTI MTaxiB
NOJUISIOTECS HA TPU JOOpe BHPa)KEeHi JIOMAaTi, X04a Yy OKPeMHUX BHIIB
KiTBKICTB JI0TIaTeil MoKe 3pocTaTu 1o I’stu (puc. 41).

CeuoBoro Mixypa y mnTaxiB Hemae. CedoBOOW BHAJAIOThH
Oe3nmocepeIHbO y BEPXHill BiJUIUT KJIIOAKH, OKPEMO BiJl OTBOPY CTATEBUX
MPOTOK, 4OTO He Oy y Mmia3yHiB.

CrareBa crucremMa caMIliB i caMOK MOOyIOBaHa TO-pi3HOMY. Y
CaMOK OimbIIOCTI NTaxiB M00Ope PO3BUHYTHHA 1 PYHKIIOHYE JIUIIIE JIiBHHA
SIEYHHK Ta JIIBUH SHIepoBia. SHenposi Mae BUTIISA] JOBroi TRYOKH i
MMOYMHAETHCA IIMPOKOIO JIMKOI0 B MOPOXKHUHI Tina. CTIHKH COPERHbOi
YaCTUHM SIMLENPOBOAY 3aJ03UCTi, TYT BUAUISETBCS OUIOK J\ ‘Xamasu;
3aJ1031 HIKHBOTO BiJIAUTY BUAUISIOTH TOHKY OLTKOBY 0GGNOHKY A1 Y
MaTi sille BKPUBAETHCSA TOHKOI BaITHAKOBOIO,. OOOJOHKOI Ta
MrMEHTYETbCA. MaTka TMepexomuTh y TIXBY, « IHOJ BIIKPHUBAETHCS
OTBOPOM Y KJIOAKY.
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Puc. 41. Ceuocraresi opranu roiny6a: A — camus; b — camMku.

CiM’sIHMKH TTapHi Ta PO3MIillIEH] TaKOXX HaJl HUPKaMH. 3BHYAIHO
BOHM MarOTh OBallbHY 0000moaiOHy ¢opMmy 1 yacrinie JiBHHA OUTBII
PO3BHHYTHH, HDK npaBuii, ane QyHKUiOHyIOTH oOuaBa. HamecHi, y
nepiosl pO3MHOXKEHHSI MITaxiB, CiM’SIHUKH Ha0YBalOTh BEJIMKHX PO3MIpiB.
Big koXXHOTO CiM’SHHKA BiAXOASATH CIM SIPOBOAM, TEPETHI BiIALTH
SKUX € JojaTkaMu ciM sHUKIB. CiM’SIIpOBOAM BIAKPUBAIOTHCS Y
KJIoaky. Y 0araTb0X NTaxiB CiM SIpPOBIA MpH BIAAaHHI B KJIOAKy
YTBOPIOE HEBEIIMKE PO3IMIHMPEHHS — CIM STHUHA MIiXypenb — pe3epByap s
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crepMato30iaiB. KomynsaTuBHoro oprana y OUIBIIOCTI MTaxXiB HEMAE.
JInme y okpemMux BUAIB (CTpaycH, TYCH TOIIO) € KOITYJISTHBHHUM OpraH,
MoAiOHUI 710 TeHica KPOKOTUITIB.

l'onoBHUIT MO30K y NTaxiB, MOPIBHSIHO 3 IUIa3yHAMH, TOCSTAE
3HAYHOTO PO3BUTKY B pE3yNbTaTi 301IbIIEHHS MEPEeIHHOTO MO3KY I
0co0JIMBO MO304Ka (puc. 42).
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Puc. 42. T'onoBHMINMO30K TONTy0a: A4 — BUIJISA 3TOPH 3 OYHUMH SOJTyKaMU
(BianpeITapoBaHa MOKPiBJIsL IpaBol MiBKYIIi);
5 — Burnsn 3uu3y; B — BUTIIA] 300KYy.

3HayHE\301JIbIICHHS TOJIOBHOTO MO3KY Ta 30UIbIIEHHS KUTBKOCTI
HEHpoeHIE elpHsie BUIIIOMY PIBHIO BHIIOT HEPBOBOT JisUIBHOCTI NITaxiB. Y
NepeAAid) 9aCTHHI TOJOBHOTO MO3KY PO3MIIIEHI HIOXOBI YacTKH, BiJ
sakux_(Biaxomuth | mapa TONOBHMX HEpPBIB — HIOXOBI HEpBH. 3a
HIOXOBUMH YacTKaMH JIeKUTh MEpeIHI MO30K, HOro moBepxHs Oe3
3BUBHH 1 Oopo3eH. [IpoMikKHMIT MO30K MaiKe MOBHICTIO MPUXOBaHUIH
BEJIMKMMH MiBKYJISIMH Ta MO304YKoM. Ha BepxHbOMY O0ILi MPOMIKHOTO
MO3Ky € emi¢i3. [lax NpOMI>KHOrO MO3KY TOHKHM, CKJIAaJa€TbCs 3
eMITeNiI0, SIKUH 3piccs 3 M SKOI0 MO3KOBOIO 000JIOHKOIO, HOTO CTIHKH
TTOTOBIIICHI i YTBOPIOIOTH 30pOBi TopOn. MiXk OCTaHHIMH JICKHUTH TPETii
LUTYHOUYOK. Bix HIKHBOT YaCTHHM MPOMIKHOTO MO3KY Ha HOro Mexi 3i
CepeIHIM MO3KOM BiaxoauTh Il mapa roloBHUX HEPBIB — 30POBHX.
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CepenmHiifi MO30K TaKOX 3BEpXy YacCTKOBO IPUKPUTHI
MIBKYJISIMH T2 MO30YKOM. XapaKTEpHUM YTBOPEHHSM CEpEIHBOTO
MO3KY € OKPYTJIi 30pOBi YaCTKH. Bix HOT0 HIKHBOT TOBEPXHI BiIXOASITh
okopyxoBi HepBu — III mapa romoBHuX HepBiB. besnocepemuro 3a
BEJINKUMHU MIBKYIISIMH JIGKUTh MO30YOK. BiH CKIIaIa€Thesl 3 BUTSTHYTOT
CKJIaq4acToi CepeqHbOI YAaCTHMHU — YEepB’sSUKa, Ta ABOX HEBEIUKUX
0lYHMX BUCTYMIB. 3 BEpPXHBOro OOKYy MO3KY, Ha MEXI MK CepeaHiMm
MO3KOM 1 MO30YKOM BimxomuTh IV mapa rojloBHUX HEpPBIB — OJOKOBI
HEpBH.

JoBractuii MO30K, SIKHH NpUIIATae 10 CepeIHbOro, HEMOMITHO
MEPEeXOaUTh y CIMHHUN MO30K. Bim moBractoro Mo3Ky BiXOIUTPH
OinpIa YacTHHA TOJOBHUX HEPBIB, 3 V 10 XII mapu BKITIOYHO.

3aBaaHHs

1. PosrnsapTe 13500 TONMyOa, IO YTBOpPEHHIL) BUJOBKEHUMHU
JUIBOBAMHU KICTKAMH Ta HIDKHBOIO IHENEIO, BKPUTUMH HIKIpHUM
OpOroBiHHSAM — pamdoTekoro. B OCHOBI *BepxHBOI YacCTHHH J13b00a
3HAWIIT M’SIKUH, 3JIeTKa 3AyTHH map IIKIPW\— BOCKOBHUIO. Ilix gac
po3risiay OyIOBU OYel MepeKOHANTEChWNHAMBHOCTI, KPIM BEpXHBOI Ta
HIDKHBOI TIOBIK, 1€ MHIOTJIMBOY\ IEPETHHKH, SKa pO3TAllOBaHa B
nepeAHbOMY KyTi OKa. 3a QuMMa, 3HAlOiTh OTBOPHU 30BHIIIHBOTO
CIIyXOBOTO KaHally, 10 BKPUTL APIOH¥IM mip’ siM.

2. 3ir”iTh 3aJHIO™ KIHMIBKY Toy0a Ta 3BEpHITH yBary Ha
ABTOMATHYHE CTHCKYBAHHS, WAJBIIB 3aBISKA HATATYBAHHIO 3B'S30K 1
M’SI31B.

3. 3naiigite | Ba romy6i mrepwnii W anrepii. PosrmsHbTe
30BHIIIHIN BUTIISIM kY IPUKOBOT 3271031 HaJl OCHOBOIO XBOCTA.

4. Tlepeidaite 10 BUBYEHHS JITAIBHUX M A31B. 3HIMITH IIKipY 3
TpyIUHH TIY0a" M HOAMBITHCS, IO 110 00MABa OOKH KiJisl pO3TaIIOBaHi
BeNWKiI Tpymalc M’si3u. 3poOiTh cKamblieleM MO3J0BXKHIN po3pi3
BEJIMKORO\IPYIHOr0 M’s13a 01151 J1iBoro 00Ky Kijisl. ['mubuna po3pisy Mae
Oyau 0)S ‘em. 3HaiiAiTh Wi UMM M S30M Maluid TPYOHHHA M3, KUK
JIeTKO PO3MI3HATH 3aBJIsSKK OnmcKydil moBepxHi ¢acmii. O0uaBa M’s3u
BIIIUTITh SIK BiA KIS, TaK 1 Bifl TPYIUHM, 3aJUIIMBIIN 1X Ha 3B’SI3KaXx,
10 MiAiMaroTh 1 OMycKaloTh Kpuio. Temep Bi3bMiTh roiyba B JiBY
PYKy TOJIOBOIO a0 cebe 1 TMOTATHITH Maluil TpyaHHd M’s3.
IlepekoHaiiTecss, IO MPU IOMY KpPHJIO TMimgiiMaeThcs. SKmo x
MOTSTHYTH 32 BETUKHIA TPYIHUN M 513, TO KPUJIO OIYCTHTBCS.

5. lllo6 po3rnsHyTH TOBITPSHI MIIIKK TNTaxa, 3poOiTh
MOTIEPEYHUN PO3pi3 dYepe3 IKipy 1 MyCKyJlarypy Toiyda y3moBxk
3aIHROTO Kparo TpyauHH. Ilicist 1IbOro OOEpeXHO BBEMITH KiHEIh
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HOXHITh ¥ 3pOOJICHHI PO3pi3 1 MPOBENITh APYTHHA PO3pi3 MO cepemHiit
JiHIl YepeBa M0 KIO0AKAIBHOTO OTBOPY. BIATATHITH IMIHIIETOM INKipYy
pa3oM i3 MYCKynaTtypor H 0OepekHO 3pikTe ii, HE MOIIKOKYIOUU
MTOBITPSHUX MIMKiB. [licis Toro sk OibINIa YacTHHA YEPEBHOI CTIHKH
Oyze BUIaneHa, BIATATHITh MHIIETOM SI3UK TOIy0a i BCTAaBTE B TOPTAHHY
LITUHY CKIsHY TpyOKy. [lampusmu mpaBoi pyKu, 3MOUYEHHMH Y BOJI,
00EepeKHO PO3CYHbTE TETNI KHIIKOBOTO TPakTy. BryBatoum moBiTps
Yyepe3 CKISHY TPyOKy, HaiaMiTh IMOBITPSHI MIIIKH, SIKi BUCYHYTBCA 3
TTIOPOYKHUHH TiNIa, 1 BU MOOAYNTE IXHI «IIEPraMeHTONOMI0HI» CTIHKH.

106 nepexkoHaTHCS, IO TOBITPSHI MIIIIKH 3aXO0ATh i B KICTKH,
OTOJITH MJIEYOBY KICTKY BiA MYyCKymiB. 3poOiTh HOIEpedHuUil\pOsIIII
mi€l KICTKM, 3aKpHiiTe TOpTaHHy LIUMHYy. BcraBre B Micle, ‘po3pi3y
TIeYOBOI KiCTKH CKIISIHY TPYOKY 1 HaJIylTe MOBITPsIHI MilHKHy 110 Oyiu
BiJIITPEIapOBaHi Mepe;] [HM.

6. HoxuumsaMu migpixre pebpa HaBKOJQ MIPYAMHU MNTaxa i
migHiMiTE 11 Bropy. Hami mepepi’kTe BOpPOHSAYM KICTKH Ta BHJIOUYKY 1
3HIMITh YCIO TpyauHy. PO3rIIsHbTE pPO3MINICHEHSL JIETeHb Y TCpPEaHIi
YaCTHHI TOPOXXHUHHM Tia 1o 00MaBa OOKINBHINXpEOTa i TPHOX JomaTeit
HUPOK y KPIDKOBOMY Bifmisi. PoO3TisSHBTE, TpaBHUWIA TpakT; 3HAWMITH
CTPaBOXiJl, BOJIO, 3aJO3UCTHH NUIYHOK' 1 MYCKYJIMCTHH IUIYHOK,
JBAaHAITUNIATY KHIIKY, B TENINIKOI po3TalloBaHa IiAIUTYHKOBA
3anmo3a. BusBiTE Micisl, e BAANAIOTH JKOBYHI MPOTOKH, IO HIYTHh BiJ
MeYiHKUA. 3BUTBHITH Bif OpuKiy KHIIKOBUI TpakT i BUMIpsiiTe HOTrO
JOBXUHY. 3HAUAITH CIIIMLKAMKH. 3poOUBIIH PO3pi3 BOJIa, 3aJI03UCTOTO
Ta MYCKYJIBHOTO IIUTYHKIB.PO3TIISTHETE IXHIO OYI0BY.

7. 3uaiimirh \Cepue Ta npaBy Iyry aopTd. Bupamite i3
MOPOXXHHUHU TiJayeeplie Ta 3po0iTh TONEPEYHU po3pi3 y AiJSHII
LUTYHOUKIB. 3BE€pHITH yBary, 110 JiBHH NUTYHOYOK Ma€ 3HAYHO TOBCTIIIi
CTIHKM, HDK\IIPaBUH, 11O TOB’SA3aHO 3 PI3HUM HABAHTAKEHHAM Y
MPOIILTOBXYBAHHEI KPOBI.

8y 3HaliiTh MapHi CiM’SHHUKH, a SKIIO MPEnapyere CaMKy, —
To etk (HemapHuil). SIkmo y camku B med mepiog BimOyBasocs
BIJIKNAJaHHSl S€llb, TO 3HAWAITE (QONIKYIM Ta J00pe pPO3BUHYTHH

SULICTIPOBI.
9. PosrnsHbTE TONOBHMHA MO30K 3BEpXy. 3HAWIITH HIOXOBI
HEpBU, L0 BIAXOIATH BiJ MEPEIHHOI YACTHMHU MO3KY, — HIOXOBHUX

YacTOK. 3BEpPHITh yBary Ha BEIHKi IIiBKYyJi TOJIOBHOTO MO3KY,
po3MmitieHi 3a HroxoBuMH dacTkaMu. 11[o6 mobaunTu emighis, BiATITHITH
TPOXM HAa3aJ MO30YOK 1 PO3CYHbTE 3aJHI BHYTPIIIHI Kpai BEIUKUX
miBKYJb. OTJISTHBTE 30pOBI YaCTKH, IO PO3MIIIEHI TT0 KpassX MO304Ka.
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10. PosrnsHbTE rOJOBHHMIA MO30K 3HHM3Y. Y MEpEAHii 4acTHUHI
JTy’)ke To0pe BUIHO HIOXOBI, a 3a BETHKUMH IiBKYJISIMUA — 30POBi YaCTKH
i3 30pOBUMH HepBaMHU. PO3TIsIHbTE 30pOBY Xia3My, a 3a HEIO — BOPOHKY
3 rimo¢i3oM i JoBracTii Mo30K i3 KopiamsmMu (V—XII) Hepsis.

3apucyiiTe po3TanryBaHHS BHYTPIITHIX OpraHiB roimyda, cxemy
KPOBOHOCHOT CUCTEMH, CEYOCTATEBY CUCTEMY, HEPBOBY CUCTEMY.

3AHATTA 10
BU3HAYEHHS IITAXIB

Y cBiTi Hanmigy0Th IOHAA 13 THC. BU/IIB NITaXiB.

Cuctema niraxiB H.I1. Haymosa, H.H.
Kapramonsa (1979)

Cucrema nraxiB [x. @TKnemetrcea Ta iH.
(2011)

+ [Minknac 1. Slmepoxsocrti, a00 1aBHi
nraxu Archeaornithes

Psn Crpaycomnoni6ni Struthioniformes

Hingxmac II. BisutoxBocTi, ad0 cripaBxHi
ntaxu Neornithes

Psin Tunamyfogiom Tinamiformes

+ Hanmpsin 3y6acti nraxu Odontognathae

Psn ITinrBinononi6Hi Sphenisciformes

+ Hanpsin Ixtiopricu Ichthyornites

PsapgNarapononi6ni Gaviiformes

Hanpsn [Tnasaroui Impennes

Rsirlipauko3omnoi6ui Podicipediformes

Psin [inreinomoaioHi Sphenisciformes

P BypericHukononioHi
Procellariiformes

Hanpsin Tunogi, a6o HoBominHeGinHI
ntaxu Neognathae

Pap Ienikanonoxnioni Pelecaniformes

Psan Ctpaycononi6ni Struthioniformes

Psp Jlenexononi6oui Ciconiiformes

Psn Hannynoni6ui Rheiformes

Pan dnaMiHronoxioHi
Phoenicopteriformes

Psn Kazyapononioni Casuariiformes

Psn I'ycemoniOni Anseriformes

Psan EmiopriconogiOni Aepyorithiformes

Psg Cokonomonioni Falconiformes

Psan MoanonioHi Rinornithiformes

Pan Kypononioni Galliformes

Psin KiBinmozibmi, Apterygiformes

Psan XKypasnenonioni Gruiformes

Psn TraamyiioAi6HI Tinamiformes

Psin Cuskononi6ui Charadriiformes

Psix liasapononioni Gaviiformes

Psan Pa6kononioni Pterocliformes

PandHipanko3zomnonioHi Podicipediformes

Psn I'omy6omonioni Columbiformes

Pan BypeBicHukomomioHi
Procellariiformes

Psan [ManyromoniGwi Psittaciformes

Psan INenikanononioui Pelecaniformes

Psan 3o3ynenonioui Cuculiformes

Psan Jlenexomonioui Ciconiiformes

Psan CosomonioHi Strigiformes

Psan draminrononioni

Phoenicopteriformes

Psn dpimmorononi6ui Caprimulgiformes

Pspn T'ycenozni6ni Anseriformes

Psin Ceprniokpuibrienonioni Apodiformes

Psn Cokonononioni Falconiformes

Psii ITraxu-mumnini Coliiformes

Psn Kypomozi6ui Galliformes

Psin Tporonomnoai6ni Trogoniformes




3akiHyeHHs Ta0IuIl

Psin Kypasnenoni6ui Gruiformes

Psn Cupopaxkmrenozi6ui Coraciiformes

Psan diarpumononioni Diatrymiformes

Psn SIkomapononi6ai Galbuliformes

Psin CuBkomnonioni Charadriiformes

Psin Astnononi6Hi Piciformes

Py Psoxononi6oui Pterocliformes

Psn I'opobunomnoni6ni Passeriformes

Psan IN'omy6omonioni Columbiformes

Pan [Nanmyromoni6wi Psittaciformes

Psix 303ynenoni6ui Cuculiformes

Psan CoBomoni6ni Strigiformes

Psx Ipimmorononi6ui Caprimulgiformes

Psn Cepniokpuibrenionioni Apodiformes

Psan KomiGpinozai6ni Trochiliformes

Psap ITraxu-mumni Coliiformes

Psan Tporonononi6ui Trogoniformes

Psan CuBopaxkmmenozni6ui Coraciiformes

Psan Onynononioni Upupiformes

Psin Aarnononi6ni Piciformes

Psin I'opobunomnoni6ui Passeriformes

3aBaanus
Bu3HaunuTH, KOPUCTYIOYMCH\ \BU3HAYHUKOM, CHCTEMaTHYHE
MOJIOKEHHST  JIBOX IPEACTABHUKIB, Kjacy. 3aHOTYBaTH OCHOBHI

JarHOCTHYHI O3HAKH, TPUTAMaNH1, TSI BUTY.

3AHATTA 11
MOP®OJIOI'TA I CKEJIET CCABLIB

Cucmemamuure NOIONCEHHs
TomXopnosi Chordata
Tigrnn Xpeberni Vertebrata
Hanxmnac Yereponori Tetrapoda
Knac Ccasui Mammalia

Oo0sagHaHHSA Ta MaTepian
1. Ckeneru ccaBUiB pi3HUX pAAiB: coOaka, BOBK a00 JHMCHIIS;
000ep; Kpinb abo 3a€llb; ciinak ado 0adak; Aeab(iH; KpiT.
2. CkeneTH KiHIIBOK IMApPHOKOIMMTHUX 1 HEMApPHOKOMHMTHUX
CCaBLIIB.
3. Tabnwmui: ckenet BOBKa ab0 COOAKH.
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Teoperuunuii MaTepian

CkelneT ccaBIliB 30epira€ OCOOJIMBOCTI THIIOBI JIA CKeJeTa
amMHioT. BiH ckiageHuil 3 MO3KOBOTO Ta BiCLEPaIbHOTO YEpelliB,
xpe0Ta, TPyAHOI KITITKH, CKeJeTa KiHIIBOK 1 iXHiX mosiciB. XpebeTr Mae
no0pe BUpaXEHY pO3WICHOBAaHICTh HA ITSATh BiIUIIB: INIHHHUMH,
TPYAHUI, MONEPEKOBUA, KpwKoBHW 1 xBocToBuil (puc. 43). XpebOui
IUIATHLEIBHOTO TUIY MAlOTh IUIOCKI 34WIEHYBalbHI MOBEPXHI 3
XPSAIIOBUMH JFCKAMH.

Puc. 43. Ckener kposs:

1 — mmitHi Xpebui; 2= TFpyxHi xpebui; 3 — monepekoBi xpeodui; 4 — kpuxi; 5 —
XBOCTOBI Xpe0i; 6 — pebpa\AZ pykiB’s rpyanan; 8 — momarka; 9 — akpomianbHUN
BizpocTok sonatku; 10 £ kopakoinuuii Bizpoctok sonatku; 11-13 — kiy6osuit (11),
ciganunnii (12) i mooxepnit<(13) Bigninu 6e3iMeHHOI KicTky; 14 — 3aMHUKaIbHUI OTBIp;
15 — myewe; 16 — mikTROBa KicTka; 17 — mpomeHeBa kicTka; 18 — 3am’scrok; 19 —
m’sictok; 20 — crerHo; 21 — KosTiHHA Yaiedka; 22 — BeJIMKa TOMIJIKOBa KicTka; 23 — maia
TOMIJIKOBa Ki€TKa; )24 — m’saTkoBa KicTka; 25 — TapaHHa KicTka; 26 — tuiecHo; 27 —
(anancu.

Y\muiiHOMY BiAidi, 32 PIIKMMH BHHATKAaMH, € CiM XpeOLiB.
[epuri aBa xpedIi — aTnaHT i enicrpodeit — MarTh Taky camy OYJOBY,
SIK y penTHilii i nraxiB. JOBKHMHA IIHi CCAaBINB 3aJIEKUTh Bifl JOBKUHHU
XpeOIliB, a He Bijl IXHHOI KUTBKOCTI.

Koxen xpebenb chopMoBaHWii 3 Tina, BEPXHBOI Ayrd 3
BEPXHIMHU OCTUCTUMH BiJPOCTKAMHM Ta TOIECPEYHHUX BiAPOCTKIB. XpeOIr
MaIOTh XPSIOBI 3WICHIBHI MOBEPXHI IUII PYXOMOIO 3’€THaHHS MiXK
cobor0.

YV rpymHOMY BIIIUTI KUTBKICTH XpeOIliB Bapitoe Bim 9 mo 24,
xo4ya mepeBaxHo 12—13. OcTucTi BiIpoCTKH XpeOLiB BeJHKI,
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cripsMoBaHi Hazan. J[o TOBCTHX 1 KOPOTKHX TIONEPEYHHX BiIPOCTKIB
TIPUETHYIOTBCS pedpa.

XpeOui [OnepeKoBoro By MacHBHI, pebep He HeCyTh (BOHH
pymuMenTapHi). IxHS KinpkicTh Bapiroe y pi3sHMX BHAiB Big 2 10 9.
OcTuCTi BIZPOCTKM Maii, CHPsIMOBaHI BIEpel HA3yCTpid OCTUCTUM
BiJPOCTKaM IPyAHOTO BiIJIiiy.

KpwmxoBi xpeOlli  3poCcTaloThCs pa3oM, YTBOPIOKOYM KPUXKi.
MacuBHHUII TIOTIepeK cHpusie 3B’SA3Ky 4epe3 IMOsC 3agHiX KIHIIBOK 3
0CbOBUM cKeneToM. KinmbKicTh XpeOiiB KprmKoBOTO Biaminy 2—4, xo4a
Moxke gocsratu 10.

XBOCTOBI XpeOmi MaroTh BKOpOYeHi BimpocTku. KiTBKICTH
XBOCTOBHX XpeOIliB 3MIHIOETbCS Bill TphoX (TiOoH) A o0 49
(moBroxsocTHil suryp).

I'pynna xiiTKa ccaBLiB yTBOpeHa TPYIUHOI). Ta=pedpamH, sKi
OJHUM KiHIIEM NPHEIHYIOTHCA 10 TPYIUHH, & 1HIIMM, <10 TONEepEeUYHUX
BIJPOCTKIB rpyIHUX XpeOuiB. [ pyauHa — cerMeHToBdHAa MIaCTHHKA, KA
CKJIQIA€ThCS 3 PYKOATKH (BEpXHS YaCTHUHA)) Ta MEYOIOAi0HOrO
BiZpocTKa (HIDKHS dYacTHHA). PeOpa MOADIMOTH HA CHpaBXKHi, sKi
3’€IHYIOTBCS 3 TPYIUHOIO (Y CCaBLiB IX W€@PEBAKHO CIM), 1 HECIIPABXKHI,
SIKi HE TIOXOJISATh JI0 TPYANHHU.

[InevoBuit mosc ycix \Terpanog cHOpPMOBaHHUIA MMAPHUMHU
KICTKaMH: JIONATKOI, KOPakoioM I Kiltouniero. Y CCaBLiB PO3BUHYTI
HE BCi EJIEMEHTH IICUOBOTO_HOSICY HA3EMHHUX TBAPHH.

Jlonatka mpencTaBieHa MIMPOKOI TPUKYTHOKO KIiCTKOIO, SKa
JNIEKUTh y BEPXHid daerudd rpynHoi kimitkn. Ha Hilt noOpe momiTHU
rpebiHb, SKHH 3aBEPUIVETHCS akpoMiallbHUM BipocTkoM. [lo TpebeHs
MPUKPITLTIOIOThCS M sI3H. Kopakoin € nuine y siilieknajHux ccapiiB. Y
pewTH (cripaBXHiX-3BipiB) KOPAKOiA Y BUIIIAAI OKPEMOi KiCTKH € JIMIIE
B eMOpioHaJlkHOMY cTani. [linq dYac oOHTOTreHe3y BiH HpUPOCTaE [0
JIOTIATKK{ ) YIBOPIOIOUM  KOpakoiguuii Bigpoctok. llei BimpocTok
CIPSIMOBAHTIIA yIiepe] i TPOXH HABUCAE HAJ IJIEYOBOIO KiCTKOIO.

Kiounns mpencraBieHa NaauyKONONIOHOIO KICTKOMO, SKa
3’€JIHY€ JIOMATKY 3 TPyArHON0. KITFouHIls He JIHIe MOCHITIOE 3WICHIBHY
SIMKY, TIPUKPITUIIOIOYY TUICUOBHH TOSIC JIO TPYAHOI KIITKH, ane i nae
nepeaHid KiHIIBII 3MOTy 3A1MCHIOBATH PYXH B PIi3HHMX IJIOMIMHAX. Y
CCaBIiB, fKi IIBUIKO PyXarOTbcs, 1 y CCaBLiB, YWi MEpeAHi KiHLIBKU
3/1iHCHIOIOTh PYXH B OJIHIH TUIONIMHI, KITIOUHIA PeIyKyeThes. 1i HeMae y
KOIHUTHUX, JOESIKUX XWKUX, XOOOTHUX. Y LHX TBapUH IUICYOBHH MOSC
OB’ SI3aHUM 3 OCLOBUM CKEJIETOM JIMILIE 3B’ A3KaMH Ta M’ sI3aMH.

TazoBwii MOsIC CCaBIiB THUMNOBHHA uIsI TeTpamonx. BiH
CKJIQMa€ThCs 3 MapHUX OC3IMEHHUX KICTOK, SKi YTBOPHUJIHCH SK
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pe3ynbTaT 3pOCTaHHA TPHOX IMap KICTOK: KIyOOBHX, CIAHHMYHHX i1
n00koBuX. Kiy0oBi kicTku Oe3iMEHHOI KICTKHM CIpsSMOBaHI Bropy Ta
3’€IHYIOTBCS 3 XpeOISIMU KPHKOBOTO BiAIUTY; CIAHUYHI — HIyTh YHHU3 1
Ha3aj; JT0OKOBI — BHU3 1 Bepea. 3HN3Y Oe31MEHHI KICTKH 3POCTAOTHCS
yTBOpIOfoun cuM(i3, TOOTO Ta3 € 3aKpuTHUM. Y HIDKHIA YacTHHI
0e31IMEHHOI KICTKH € 3aMHUKaJIbHUN OTBip. Y TOUI 3’€AHAHHS YCiX TPHOX
BIJIIIJIIB Ta30BOTO IOSICY YTBOPIOETHCS BEPTIIOKHA BHAJWHA — MICIE
KPITUICHHS 3aHBOI KIHI[IBKA. Y KIIOAYHUX 1 CyMYacTHX IO JIOOKOBOTO
BIJIITY IPUETHYIOTHCS MIKIPSTHI CyMYacTi KICTKH.

CkeneT MapHUX KIHI[IBOK CCaBIiB Ma€ BCi THIIOBI OBHaKH
M’SATAMANO0l  KiHIIBKA TeTpamon. lle ckmagHmidl  Baxiipy KUt
CKJIaJaeThCsl 3 TPhOX BiAAiNiB. Y mepenHid KiHuiBmi —‘me\Iuieue,
NepeArUIiuYs Ta KUCTh; y 3aJHIl — CTEerHo, roMijika Ta [€rond Cyrmodu
MiX FOMIJKOIO Ta CTOIOI0, & TAKOX MiX MEPeIIUIYIgM -KHCTIO MarOTh
«am(Qi0ifHN» TUN, HAa BIOMIHY BiJ penTWIH i\ HraxiB, y SKuUX Li
CyrJIoOM YTBOpPEHI BIJIMOBIHO MK KICTKaMUs IMECHA Ta KiCTKaMH
3amn’sicts (puc. 44).

Puc. 44. ®opma nepeaHiX KiHI[IBOK CCaBIIiB:
1 — cronoxoxsya kiHmiBka Hocyxu (Nasua); 2 — puifHa KiHI[IBKa KpoTa
(Talpa); 3 — mitanbHa KiHIiBKa JeTiouoro cobaku (Pteropus); 4 — xamanbHa KiHI[iBKa
maBnu (Macaca); 5 — miaBanbHa KiHiiBka 3yOaroro kurta (Grampus); h — humerus
(rmeyoBa kictka); I — radius (mpoMeHeBa KicTka); M — metacarpalia (m'sicHi KicTKH); C —
carpalia (kicTku 3am’sicTs); U — ulna (JIIKThOBA KiCTKa).

VY mepenHiii KiHIIBLI MJiede YTBOPEHE IUICYOBOIO KiCTKOIO. J{0
CKJIaXy TepeAIunyds BXOIAThH IIPOMEHEBA Ta JIKThOBA KICTKH.
IIpomeHneBa KicTKa i1e¢ B HAIPSIMKY MEPIIOTO (BHYTPIIIHBOTO) IAJIBIIS.
JlikThOBa KiCTKa CHpSMOBaHA JI0 OCTAHHBOTO (30BHIIIHHOTO) HAJBI. Y
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BEpXHIH YaCTHHI BOHAa Ma€ JIKTHOBUH BiApoCTOK. KHCTh yTBOpeHa
TphOMa BIJJIIaMHU: 3aIl’SICTs, IT'SCTS Ta (DajaHrd HaiblliB. 3ar’sCcTs
ckinagaetbest 3 8—10 KicTOK, AKi pO3TalIOBaHi y TpHu psaad. Y I'sCTi
IT’STh KICTOK, CTUTBKH K MAJBITIB. Y TANBISIX 3a3BHUail 110 TpH (aaHTH,
3a BUHATKOM TIEPIIIOTO, SIKUK Mae IBi (hajaHrH.

VY 3B’S3Ky 3 THM, IO CCaBLi HACENSIOTh Pi3HI CEpeJOBUINA Ta
MAalOTh Pi3HI THIU PyXiB, ONMHMCAHUH THUMN KiHLIBOK 3MIHIOETHCSA. YBCiX
TBapWH, XapaKTep pyXy SKUX TOB’SI3aHUN 31 MBHAKAM Oirom abo
cTpuOKaMH, B TOMINIII, a HEPIAKO 1 B MEPEMIIIYYi, 3aIHIIA€THCI OTHA
KiCTKa, BiJIMTOBIIHO BEJIMKA CTETHOBA Ta JIIKThOBAa. KpiM Toro, JBiyHuX
XapakTepHa IMOsiBA JOJATKOBOI'O BaxKels i aMopTh3aTtopa, KicTKH
IJIECHA BUIOBXKYIOTHCS Ta 3JIMBAIOTHCI B OAHY. Y OITYHIB JKMIbKICTP
MaJBIIB CKOPOUYETHCA 3 IT'SITU 10 YOTUPHOX (MApHOKQTWTH]) 1 HABITH
IO OmHOro (HEemapHOKONWTHi). Y TNapHOKONMHMTHHX . TepeBasKHO
po3BunyTi Il i IV mamemi, y HemapHokomutHuX %I, ¥V netrounx
muniei ¢ananru [I-V maneiiB nepemHix JiamnBUAOBKEHI, MK HUMH
HATSTHYTa IIKipscTa mepeTrHKa kpuia. Cepe\CCaBLiB € CTOMOXOMUi
(Bemmeni, TKaku, KpPOTH, MABIH) Ta MalbUEXO/s4i (KOMUTHI, TCOBI)
(puc. 44, 45).

Puc. 45. Cxkener J1iBoi nepeIHBOI KIHIIIBKH CCaBIIiB:

A — cronoxosuux (BeaMine); b — manenexonsunx (codaka); B—JI — konurHEX
¢ananroxoasunx: B — cBuni, I' — kopoBwu, J| — KOHs; a — MpOMeHeBa KiCTKa HpeaIIiyys,
0 — JIIKThOBA, B — 3aM'sICTOK, T — JOJATKOBA KIiCTKa 3aIl’sICTKa, A—H — I’ SICTKOBI KiCTKH,
K — (haJlaHru NasbLiB.
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3amHs KiHITIBKA CCABIIIB CKIATAETHCS 3 TPHOX BiIJUIIB: CTETHO,
romiska ta croma. CTErHO — [1€ MacWBHA BUTATHYTa CTETHOBA KiCTKa.
lominka yTBOpeHa ABOMa KiCTKAMH: BEMKOIO Ta MaJjOI0 TOMiTKOBUMH.
Bonm omHakoBi 1O JOBXKHHI, TPOTE BIAPI3HSIIOTHCS TOBIIUHOIO Ta
MOJIO’KEHHSIM. Benrka romikoBa KicTKa 3aiiMae BHYTPIIITHE TTOJIOKESHHS
Ta CIpsAMOBaHa JI0 MEePIIOro Manbls. Maja cTerHoBa KicTKa po3MilieHa
30BHI Ta MiAXOJUTH A0 OCTAHHBOTO (30BHIMIHKOTO) Hajbld. Cyrinod Mix
CTETHOM 1 TOMUIKOIO CHepeay MPUKPUTHI KOJIHHOKO YaIleyKolo, sSKa
YTBOPHIIACS 3 3aKOCTEHLTHX 3B’ s130K. CTOMA CKIIaMaeThes 3 TPHOX PSIIB
KicToyok mnepenruiecHa. Cepell HUX OCOONMBO BUIIUISETHCS I STKOBA
KicTka. Y miecHi m’sATh KicTok. Jlo HUX TPHEAHYIOTHCSA MHafbili- Ha
nanelsaX 3a3Bu4ail mo Tpu (QayaHrd, 3a BUHATKOM ' JBEIMKOro
(BHYTpILIHBOTO) MBI, JIe HalYacTie Juie qB1 Qamdrri:

3apaaHHs
Po3rnsiHbTe CKeneTH pi3HUX BHIIB CCaBLIBN3BEpPHITh yBary Ha
ocobnmuBocTi  ixHBOi  OymoBu. [lopiBHfITRE\) OyHOBY  KiHIIIBOK
MApHOKOMHUTHUX 1 HEMAPHOKOTMTHHX.

3apucyiiTe ckeneT Kposl.

SAHATTA 12
BYJIOBAYEPEIIA CCABLIB
QbJ1aiHaHHA Ta MaTepian
1. Uepenu cCaBIliB pi3HUX PSIiB: coO0aka, BOBK a00 JIMCHUILS;
000ep; Kpib abor3a€llh; cirinak ado 0adak; aeabQiH.
2. Tabmii: yepena BoBka abo cobaku 300Ky 1 3HU3Y,

pOo3MillleHHs 3Y0TB Y TPU3YHIB i 0COOIUBOCTI OYTOBH Pi3IIiB.

TeopeTnuyHuii MmaTepiaJ

Hepen CCaBIIiB XapaKTepU3yeThCS HECTIPaBKHBOIO
m1atuba3aNbHICTIO (IIMPOKOK OCHOBOKO), Sika PO3BHHYyNAacs Ha 0asi
NEePBUHHO-TPONI0a3aIbHOTO Yepera BHACTIIOK PO3POCTaHHS MO3KOBOI
KOpoOku. BiH Maike MOBHICTIO KICTKOBHH (XpsIl 30epiraeTbest JuIle B
HIOXOBI 1 CITyXOBiHi Kancynax). Y NOTWIMYHOMY Bifaini yepena OOKOBi
HNOTHJIMYHI KICTKH YTBOPIOIOTH pPa3oM 3 OCHOBHOIO ITOTHJIMYHOIO
KICTKOIO TapHi MOTWIMYHI ropbu. OcTaHHI YTBOPHIIMCA 3 HEMapHOTO
MNOTHWJIMYHOTO BiIPOCTKA IUIA3yHIB MUIAXOM PENyKLii HOro cepenHboi
qacTUHU (TMOPIBHANWTE 3 YepernoM kabu Ta KpoKoawia). Y CIyXOBii
Karcyyal BYIIHI KICTKHM 3pOCTAlOThCS B KaM SHUCTY. 3 HEI TICHO
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MOB’si3aHa TIOKpUBHA OapabaHHA KiCTKa, sSKa XapaKTepHa TUIbKH JUIs
ccasiiiB (puc. 46, 47).

15

Puc. 46. Cxema ue CaBLiB (TeMHi — KiCTKH, SIKi 3aMilIyIOTbCS; CBITII —
MTOKPUBHI KiCTKH):

1 — pemriTyacza YHOSIMKOBO-KJIMHOTIOIIOHA; 3 — KPHJIO-KJIMHOMOAi0Ha; 4
— HepeHst KIMHOMOMI — OCHOBHA KJIMHOMNOAiOHA; 6 — KaM’sHHCTa; 7 — BEPXHS
MOTWINYHA; 8 — GiuHa TOTIIHYHA; 9 — OCHOBHA MOTHWINYHA, 10 — 3aNUIIOK XPSIIOBOTO
yepena (HOCOBA
— MIKTIM SIH nmyckara; 17 — neminr; 18 — mimae6inna; 19 — kpunonoxnidua; 20 —
i BepXHBOIIENEHa; 22 — BUWINYHA; 23 — 3yOHa; 24 — ctpeMiHIe; 25 —
JI0TOUOK; 27 — GapabaHHa KicTka; 28, 29 — 3anumku rioina i 390poBUX
Th HiJ’I3UKOBY KIiCTKY 1 Xpsimii roprtani; 30 — muTomoxiOnmit xpsimy; 31 —
atuit xpsny; 32 — IWIONOAIOHMHE BIAPOCTOK — 3aNMIIOK Trioima, SKUA
MIPUPOCTAE 0 BUWINYHOT KicTkH, [-IV — BicuepanbHi nyru.

CkpoHeBa [UISIHKa depena NPUKPHUTA OAHIEI0 CKPOHEBOIO
nyroio (MOpIBHSHTE 3 dYepernoM KpOKOAWIA), sKa CKIAJAETbCA 3
BHJIMYHOT Ta JYCKAaTOl KICTOK, TOOTO 3 €IeMEHTIB BEPXHbOI Ta HUKHBOT
HOpMallbHHUX Jyr. Taka jayra mae Ha3By 3Mimranoi. lle o3Haka, ska
CBITYUTH TPO TIOXO/KEHHSI CCaBI[iB BiJ] IUIA3yHIB 13 4Yepernom
CHHAIICHJIHOTO THILY.
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OuHMIIO BUCTWIAIOTH KPHJIO-KIMHOIOIOHA, OYHOSIMKOBO-
KIMHONOI0HA Ta clizHa KicTKH. OYHOSIMKOBO-KJIMHOIOIOHA YTBOPIOE
MDKOYHY MHEperopoimky. Y  3aIHbOMYy KyTi OYHHIN  JISKHUTh
KpWJIOKIMHOIIONIOHA KiCTKa, a B TEpPeNHbOMY — CIi3Ha KiCTKa,
MMPOHW3aHAa CIII3HAM KaHAJIOM.

:’\\. S
N\
Y

Puc. 47. Pi3ui uepenu ccaBuiB: 4 — BoBK; b — 600ep; B — nenbgiH.
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Y HOCOBIH TIOPOKHHHI CCABIIIB 3’ IBIISETHCS PEIIiTIACTA KICTKA.
Cepenns 1l 9aCTHHA YTBOPIOE HOCOBY TIEPETOPOIIKY.

TBepae  migHEOIHHS — CCaBIIB  YTBOPIOETHCS — BHACHIIOK
MiIHeOIHHUX BiIPOCTKIB TIEPEIIICICIIOBIX, MIEISITOBUX 1 MiTHEOIHHUX
KICTOK, IO CXOIATBCS HA CepemHid IiHIi W YTBOPIOIOTH IIIOB
(IOpiBHSNTE 3 YeperoM KPOKOANIIA).

Jax wuepena yTBOpeHHMH NapHUMH KICTKAMH MIKIPHOTO
MTOXO/KEHHS: HOCOBUMHU, JOOHMMH ¥ TiM ssHUMH. OCTaHHI y IESKHX
CCaBIIiB 3pOCTAIOTHCA B OJIHY KiCTKY. MiX TIM IHAMHU Ta MOTHINIHAMHU
KiCTKaMH € MDKTIM’siHa KicTka. BoHa Moxe OyTu BimmijaeHOXO »abo
3pocTaTucs 31 CyCiIHIMH KiCTKaMH.

HwxHio menemny yTBoproe (3 KOKHOro 0OKy) Juiue, Ojia 3yOHa
kictka. Ha BHCXigHOMY 3agHBOMY KOJIHI HUKHROI)  IICICIH
PO3MIIIYETHCS 3UJICHIBHUN BiZIPOCTOK, SIKUH 3WJICHOBYETBES 3 TyCKATOO
KicTkoro. CBO€epifHE CHOMYYCHHS HIDKHBOI MHENCHH 3 Yepernom
MOSICHIOETBCSL THUM, IO TaKi EJIEMEHTH, K~ KBaApaTHA, SI3UKOBO-
LIeJIeToBa, 3WICHIBHA KICTKH 3aHYPIOIOTHCS B WOPOKHUHY CEpPeIHBOTO
ByXa W yTBOPIOIOTH KOBAJIO, CTPEMIHIIE 1 MOAOTOYOK.

Bepxns 1 HWKHA TmIenenw OCaBIliB 030poeHi 3ybamu (3a
JeSIKUMH BHHSITKAMHU), SIKI CUZSITh Y, JIYHKaX (TEKOJOHTHI 3yOH). 3yom —
e MIKIpHE CKOCTEHIHHS, TOMOJIOITYHE TIIAKOITHUM JIyckaMm. ['ooBHY
Macy 3y0a CTaHOBHTH JIeHTHHS BEpXHIO HOro 4YacTHHY BKpUBA€E eMalb, Y
KOpEHi KiCTKOBa 4YacTHHA“— [ISMEHT. YcepeluHi 3y0a € MOpOXKHHHA,
BUTIOBHEHA 3yOHOI0 M’SKOTTIO) — MYyJbIA, B SIKY MPOHUKAIOTh HEPBH 1
KPOBOHOCHI CyIUHH (HOPiBHsNTE OyM0BY 3y0a 3 Oym0BOIO IIaKoimTHOL
JTyCKH).

3yOHa CHETeMa CCaBIiB TEeTEPOJOHTHA, TOOTO NpeCTaBlicHA
KiTbKOMa KaTeropismu 3y0iB. [lepenni 3you, abo pisii MaloTh 3BUUaiHY
JONOTONOHOHY), hopMy 1 CIYTYIOTh MEepPeBaXKHO JJIsI 3aXOIUICHHS ki, 3a
HUMH, pO3TAWOBaHA Mapa KOHIYHUX 1KOJ, 32 JIOTIOMOTOK0 SIKUX CCaBIli
YTPUMYYOTE 1Ky 1 po3puBatoTh ii Ha yactuHH. OcTaHHI JBi Kareropii
3¥0IB (5 IepeaKyTHI Ta KyTHI BiJPi3HSAIOTHCS LIMPOKOIO TOPOKYBATOIO
a00 \cKJIa[[uacTor0 TIOBEPXHEIO 1 CIYTYIOTh JIJISl TIepeTUpaHHs ki (puHc.
48).

VYcranoeneno, mo (opMyBaHHS CKIaIHUX KyTHIX 3yO0iB B
OHTOT'€HE31 CCaBILIB /1€ NIUISIXOM 3POLICHHS PAIiB OKPEMHX JCHTHHOBHX
KOHYCIB, a HE € pe3y/IbTaTOM Ju(epeHItialii OKpeMOro KOHIYHOTo 3y0a.

BynoBa, ¢opma Ta KinmbKicTh 3y0iB y pi3HMX BHUIIB HaOyBae
3HAYHUX Bapiamiid, SIKi € CHCTEMaTHYHOIO O3HaKor. [ BU3HAYCHHS
CTPYKTYpH 3yOHOI CHCTEMH KOPHCTYIOTbCsA 3yOHMMH (hopmynamu, B
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SKHUX TI03HAYA€ThCS KIIBKICTh 3yOiB PI3HUX KaTeropii y BepxHIH 1
HIDKHIM aHATOMIYHHX IeJTernax.

Puc. 48. 3yOuuii psin ccaBIiiBs
1 - ixna, 2 — pi3ui; 3 — mepenkyTHi; 4 — KyTHI;S #HIOKHS 1eena.

VY moaunu 3yoHa hopmyiia Ma€e Tak@dBursi: i — 2/2; ¢ — 1/1;
pm — 2/2; m — 3/3 = 16 x 2 = 32. VacXemi noBHa (opmyia 3yOHOT
CHUCTEMH TUIAIICHTAPHUX CCaBIIB (I MOCTIHHUX 3y0iB) Mae Takuid
Buris: 1 — 3/3; ¢ — 1/1; pm — 4/43m: 3/3 = 44,

3aBaaHHs

1) PosrisHbTe MEPEHBOBKA 3HAWITH MApHI MOTUINYHI rOpOH,
OapaGaHHY KICTKy, BUCKOBY JIYIy; pO3IJISIHBTE OYIOBY TBEpPAOTO
i gHeOIHHS 1 CTIOTYMEHH HIDKHBOT IIENeIH 3 HeBpaJIbHUM YePETIOM.

2) Posmmstupre 3yOHy (hopMyy BOBKa. 3BEPHITH yBary, mo y
HBOTO  KIiJIBKiCXb < 3y0iB  HaOMIKaeTbCs 10 TMOBHOI  (opMynn
IUTaleHTApHUX CCaBLiB. Bin3Haure Takox, M0 HAHOLIBLIIOrO PO3BUTKY
JOCSATalOTh \WKia, OCTaHHIM MepeAKyTHIH 3y0 BEpXHBOI MIenenH i
nepinih KyTHili HmkHIA. [lepexonailitecs, sK Il JBa OCTaHHI 3yOM
YEBOPIOIOTH CBOEPiAHI HOXHMLI (phkyunit anapat). Lle — xmxi 3yon.

3) VYV uepemni 600pa MOKHa PO3TIISTHYTH JIMIIE 3yOHY CHCTEMY.
Jnis TpU3yHIB XapaKTepHUH CHILHHHA PO3BUTOK PI3IB, SKi 3aBISKH
BiZICYTHOCTI KOPEHIB MalOTh MTOCTIHHHUN PicT. Y 3B'SI3KY 3 THUM, 110 €MaJlb
PO3BHBA€TbCA JIMIIE HA NEpeAHId MOBEPXHI pi3WiB, CTUpaHHS iX
BiIOyBaEThCSI HEPIBHOMIPHO. PO3MMBITECS XapakTep CTHpPAHHS 3aTHBOT
MOBEPXHI pi3lsg 1 3'ICydTe NPUIMHU IIOCTiHHOTO 30epiraHHs
nojoTtonoionoi ¢opmu 3yba. 3BepHITH yBary Ha HasBHICTb y deperi
TpU3yHA MUPOKOTO 0€33y00T0 MPOMIXKKY (IIiacTeMH), IO YTBOPIOETHCS
BHACIIZIOK PEAYyKIlii 9acTWHHU 3yO0iB (PI3IlB, 1KOJ 1 MEPEAKyTHUX). Y
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TakoMy pasi ¢opmyia 3y6HOI cucTemu 3anucyerbes: 1 — 1/1; ¢ — 0/0; pm
—1/1; m-3/3.

4) PosrnsHpTe uepen aeib(diHa 3BepXy. 3BEpHITH yBary Ha
Iy’)Xe BHIOBXKEHY JIMIBOBY YacTHHY depemna, II0 OOyMOBIIOETHCS
CHJIBHUM PO3POCTAaHHAM MEPENIIeICOBIUX 1 MIENENOBUX KiCTOK
(mopiBHSHTE 3 UeperoM NTaxa).

3apucyiiTe uepem BoBka 300Kky. llo3naute oOCHOBHI MHoTro
eNIeMEHTH.

3AHATTA 13
AHATOMISA CCABLIB
Oo0nagnanHs Ta MaTepiaaun
1. Ccasui.
2. Habopu npenapyBaibHUX iHCTPYMEHTIB.
3. Tabnuui: 3aranbHOrO pPO3MIlLEHHS) BHYTPILIHIX OpraHiB

CaMKH{ TaIfoKa; CeyocTaTeBa CHCTEMa CaMillsl MAalfoKa; KPOBOHOCHA
crcTeMa CCaBlliB; OyZOBU rOJIOBHOI'O MOZKY.

TeoperTnunuii MaTepian

Tino marroka, s i BEIX, TBAPWH, BKPUTE IIEPCTIO, HA XBOCTI €
POTOBI JIyCKH, IO PO3MitlIeHI \KUIblIeBUMHU psigamMu. Ha nuisoBoMy
BiJUILTI TOJIOBM NOOpe MOMITHI YyTJIUBI BOJOCKH — BiOpucu. PoToBmii
OTBip OOMEXEeHHU M’ SIKUMH, pyXOoMUMHU TyOamu. BepxHs ryba maioka
po3ierniena, y 38° 3Ky \3viuM 100pe BUAHO BepxHi pisii. Ha BepxHbroMy
0011 TOJIOBU PO3MILHCHI BENTUKI BYIIIHI PAKOBUHH.

[epenfiKiHIIIBKY YOTUPHIIAT, 33]{HI T’ ATHUTIAII.

Ha,gepeBHOMy Oorri Oifisi KOpeHsI XBOCTa MICTUTBCS aHATBHUIN
otBip. Cnepeny BiJ HHOIO Yy CAMKH DPO3TAlllOBaHAa IIiXBa, 32 SKOIO
MICTUTBCH CeY0CTaTEBHIA OTBIp.

[lkipa ccaBLiB CKJIagaeThCsi 3 OBOX INAPIB: 30BHIIIHBOTO —
ernilepMicy Ta BHYTPIIHBOTO — KyTHCY, abo aepmu. Illkipa ToBcTa B
pe3ysbTaTi PO3POCTaHHs KyTHCY, OaraTa Ha IIKIPHI 3aJI034 Ta Ma€ Pi3Hi
poroBi i kicTkoBi yrBopeHHs. Lllkipa — momidyHKIiOHANBEHUIA Oprax,
SAKUA Oepe ydacTh y 3aXHCTi, TEPMOPEryJisilii, AWXaHHI, BUAUICHHI
IHIITUX TIpoTIecax.

3oBHIIIHIA map mWKipu — enigepmic. Bin Bigninenuii Big KyTucy
HEKJIIITUHHOIO 0a3aJlbHOI0 MEMOpaHOI0, SKa BUKOHYe Oap’e€pHO-
Tpodiuny Qyukuito. Emigepmic mnoauisiioTh Ha Ba Imapd. binbin
TTHOOKUH, SIKAH JISKUTH Ha 0a3zanbHI MeMOpaHi, — MaJIBIITi€BHHA III1ap.
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Bin ckmamaeTbcs 3 JKMBHX, BEIMKHX ~KIITHH, IO IIBHIKO
PO3MHOXKYIOThC. CTapirodw, KITHHH MAJIBIITi€BOTO IMapy THHYTH 1
3aIOBHIOIOTECS POTOBOI0 PEYOBHHOIO — KeparoriamiHoM. [li mepTsi
KIITUHA (OPMYIOTH TOBEPXHEBUI POTOBUW IHap emifepMicy, SKui
MOCTIHHO 3HOIIYETHCS Ta 3aMIIy€ThCS KIITHHAMH IIApy, IO JICKHUTH
HIDKYE. Y CCaBIiB MiX JIBOMa IIapaMH KJIITHH eMiJiepMicy map KIiTHH,
AKI TIepepOIKYIOThCS, OyXKe TOHKHU. lle CTBOprO€ Bpa)KeHHS Pi3KOi
MEXK1 MK MaJIBITITIEBUM 1 POTOBUM IIIapaMH.

BayTpimHil map mkipu — KyTHC, a00 BIacHE IIKipa, 3HAYHO
TOBCTIIMK Bif emizepMicy. Bin chopmoBanmii 31 minbHOT TKaHHM 3
TTaJeHbKUMU M S30BUMH BOJIOKHAMH Ta MIANIKIPHOI KIITKOBUHHA —
TMUOMHHOTO TIapy KyTHCY, SIKHH QopMye HemIba‘ enorydHa
TkaHWHA. KyTHC HINBHO TMeperuieTeHni KPOBOHOCHUMI CYJIHAMHU Ta
HepBamHu. B emiepmici iX Hemae, )KUBJICHHS BiI0OYBaeXTbCHFANPY3HO.

[lkipa ccaBLiB MICTUTh BENUKY KUIBKICTB) 0araTOKIITHHHHAX
3amo3. IlkipHi 3aM03M  MalOTh  emigepMaible  MOXOKEHHS,
PO3BHBAlOYNCh, BOHH MOXYTh TJIMOOKO® 3AHYPIOBATHCS B KYTHC.
Po3pi3HAIOTE IOTOBI, CalbHi, MTAXy4i Ta MONQMHI 3aJI03H.

IloximHi emimepMicy NPENCTABICHI PI3HUMH  POTOBUMH
YTBOPEHHSIMU, OCHOBHHMH 3 SIKUX\€E “BOJOCCS Ta IXHI MOXiJHi: JYCKH,
KIr'Ti, HII'Ti, KOIIUTAa, MO30JIi, KUTOBHI ByC TOIIO. Bomoccs € HailOinbI
XapaKTepHUM YTBOPEHHSAM eHIACPMICy ccaBuiB. Jluiie HeBeIMKi BUIM
CCaBIIiB Y IOPOCIIOMY CTaHi WOBHICTIO (Ienb(iHu) a00 YacTKOBO (KUTH,
CJIOHHM, HOCOpPOTH, OereMOTH}, 'CUPEHH) BTPATWIH BOJOCSHHU TOKPHUB.
Brpata y HEX BOJOCSIHOROIIOKPUBY Ma€ BTOPUHHUI XapakTep.

BonocrHa cKIafia€Thesl 3 BOX YaCTHH — 3aHYPEHOTO TITHOO0KO B
TOBIMHY WIKIpUFKOPEHS Ta cTOBOypa, abo CTEpKHS, SKHH BHCTYIA€E
Ha30BHi. | cTOBOYp;“1 KOpiHb, 32 BUHATKOM caMoi OCHOBH, c(hopMOBaHi 3
MEPTBHX KJiTHH.

Bostoeest ccaBiiB mnpencraBieHe Kidbkoma Tunamu. OCHOBY
XYTPOBOI'O™ MOKpUBY (opMye TycTUil miamepcTok (HWKHIH spyc
BOJIOCSTHOI'O TIOKPHBY), SKHH CKJIQIAa€TbCS 3 TOHKOTO XBHIISICTOTO
MyXOBOro Bosoccst (mmyxy). JloBiie Ta >KOpCTKilE OCTHOBE BOJIOCCS
PO3MIIYETHCS MDK IyXOBUM 1 YTBOPIOE IIEpCTh (BEpXHId spyc
XyTPOBOTO TOKpHBY), sika 3a0e3rnedye KOHTypu TBapuH. CTymiHb
PO3BHUTKY Pi3HUX THIIIB BOJIOCHH y TBapUH HEOJHAKOBA.

Oco0MBICTh BHYTPINITHLOI OYZOBH CCABIIIB IMOJSITAE Y BUCOKIH
crenianizanii Ta JOCKOHAIOCTI OyIOBH BCiX CUCTEM OpraHiB.

[lopiBHIOIOUM TpaBHY CHUCTEMY CCaBLiB 3 II€I0 X CHCTEMOIO
IHIMUX TPYNm XpeOETHHX TBApHH, CIIJ BiI3HAYUTH OCOOIMBO BHCOKE
nudepeHIIitoBaHHs ii OpraHis.
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TpaBHUI TpaKT CCaBIIB PO3MOYNHAETHCS POTOBHM OTBOPOM,
BIIME&)KOBAaHMM Ty0aMH, XapaKTepHHUMHU JMIIE IS TPEICTaBHUKIB
uporo kimacy. Mik rTybamm Ta 3y0amMHM YTBOPIOETHCS TakK 3BaHe
mepeanBep’s, 3a SIKHM MICTHUTBCS pOTOBa IMOPOXHUHA. Maiixke BCIO
POTOBY TOPOXHHMHY 3aliMa€ pPyXOMHH M S30BUH SI3UK. Y POTOBY
MOPOXXHUHY BIJAKPHBAIOTHCS YHCICHHI MPOTOKH CIMHHUX 3a7103, IO
MICTHTBCSI Ha  CTiHKax poroBoi mnopoxuuHH. Cepen  HuX
HAWTOJIOBHIIIUMH € S3UKOBI, MiHEOIHHI, mIiuHi, TyOHi (puc. 49).

CkJteniHHS pOTOBOi MOPOKHUHY YTBOPIOE TBEP/E IMiTHEOIHHSA,
sSKe Ma€ Ha CBOiM MOBEpXHI MOmepeyHi Ta migHeOiHHI Banmukiix Ha
3aJHpOMY OO mimHEOIHHS po3TalIOBaHe M sIKe MiAHEOIHHA. 3a\M KM
MigHeOIHHAM MICTHTBHCS TJIOTKA, B AKY BiAKPHBAIOTHCS OTBOPHNXOaH i
€BCTaxi€BUX TPYO.

Be3nocepeiHbo 3a TIIOTKOK PO3MOYMHAETHCSA CTPaBOXin. Bin
no0pe BiAMEXOBaHWU Bill HACTYITHOTO BiAmimy - juimyHka. lmyHOK
CCaBIIiB BiJI3HAYAETHCSI OCOOJIMBUM PO3BUTKOM 1 AnhEpeHIIIaIlier0 3a103.
VY pi3HUX TPyI CCaBIIB NUTYHOK OyBae pi3Hoi GOpMU 1 TocsIrae pizHOTO
cryneHs audepenmiamii. Micne BHagaHHA \CTPaBOXOAY MICTHTHCS
OpuOIM3HO TocepenuHi Manoi KpuBHSHM. Benmka KpuBH3HA Y
MPUPOAHOMY MIOJIOKEHH1 3alMaE npUOIM3HO MorepeyHe
po3TantyBaHHs.

3a NUTYHKOM i/1e KUIIRQBHHM TPaKT, KU CKIAQJAETHCS 3 JIBOX
BIJUIUTIB: TOHKOI'O Ta TOBETEIO\KMIleYHUKA. IlepeaHs 4acTHHA TOHKOL
KHIIKA Ma€ Ha3By JABaHALWATAMNANIOL, Y METIl SKOi pO3MilllcHa BelHKa
ardy3Ha MiANUTYHKOBA 8aI03a. J[BaHaIIsTUIIANA KUIIKA TIEPEXOAUTH Y
ToHKY. OcTaHHS TIOMIICHA Ha TIOPOXKHIO Ta KIyOOBY, SIKi Maiike He
BIJIPI3HAIOTHCS MIK\COO00. Y POCIUHOITHUX CCaBIIIB Y MICIII TEPEXOTy
TOHKOI KHUIIKWH B TOBCTY pO3TAallOBaHa MiCTKa cjima Kumka. ToBcTta
KHIIKa TEPEXOANTh Y KOPOTKY MpAMY, a OCTaHHS BiJKPHBAETHCS
AHAJIKHUI;0TBOPOM HA30BHI.

Cepell BHYTpIIIHIX OpraHiB 3aciIyroBye Ha YyBary BellMKa
m’sITufenareBa IEYiHKa 3 TPbOMa BHUBIAHUMH HPOTOKaMH, IIO
00’ ENHYIOThCS. Y 3arajbHUil IEYIHKOBHM, Ha OJHOMY 3 BHUBITHHX
MPOTOKIB PO3MIMICHUH JKOBUHMIA MiXyp. Y TaIllOKIB )KOBYHOTO MiXypa
HEMae.

XapaKTepHOIO OCOOJMBICTIO CCaBLiB € JIETC€HEBE IUXaHHS 1
JIAIIIE YacTKOBO — INKipHEe. HamXomuTs TMOBITPS B JIETEHI depes
MOBITPOHOCHI IIISIXM HOCOBOi TOPOKHMHH, HOCOTJIOTKOBI KaHajH,
ropTaHb, TPaxero Ta OPOHXH.
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\s< A 27
% Puc. 49. 3aranpHe po3TalryBaHHS BHYTPINIHIX OPTaHiB CAMKH KPOJIS:

1 — migmienenHa CIWHHA 3a103a; 2 — CTPaBOXia; 3 — NUTYHOK; 4 — mediHKa
(BigkmHyTa MOTOpH); 4' — JKOBYHMH MIXyp; 5 — MiguUTyHKOBa 3an03a; 5' — IpOTOKa
MANITYHKOBOI 3aymo3n; 6 — ciima kmmka, 7/ — i depBomofiiGHMII BigpocTok; 8 —
aHanpHMH OTBip; 9 — niBMi HUTYHOUYOK cepist; 10 — mpaBuii mutyHO4OK cepust; 11 — miBe
nepezncepas; 12 — npase nepeacepas; 13 — ayra aoptu; 14 — jiBa migKIIOYMYHA apTepis;
15 — niBa miakTroYMYHa BeHa; 16 — yiBa sipeMHa BeHa; 17 — ToBcTa kuiika; 18 — 3amHs
nopokHucta Bena;, 19 — aopra; 20 — miBa nerens; 21 — miBa Hupka; 22 — JjiBa
HaJIHUPKOBA 3a1103a; 23 — mpaBuii cedoBin; 24 — cedoBuii Mixyp; 25 — niBHil sieqHUK; 26
— JniBWi sinenpoBin; 27 — cenesinka; 28 — muTonoxiOHa 3ano3a; 29 — tpaxes; 30 —
JKOBYHA TIpoTOKa; 31 — mixBa; 32 — ctareBuii 0TBip; 33 — ABaHAIIATUIIANA KUIIIKA.
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Jlms  TopTaHi CCaBIliB XapakTepHa HAaSABHICTh CIIEpeIy
HaJrOpTaHHUKA Ta IIATOMOMIOHOTO Xpsmia. 3 iHIIMX XPSIIiB TOpTaHi
CIIiJi Ha3BaTW MEpCHENONiOHWMH 1 mapy yepnamomomionux. L{i xpsmi
3’€AHaHI MK c00010 pyxoMo. Mik IUTOMOAIOHNM 1 YepIIaaonoaioHIM
XpAMAMH Y BUTJISAL 3TOPTOK CIU30BOi OOOJIOHKH MICTSTBCA TOJOCOBI
3B’s13kH. CTiHKU Tpaxei Ta OpOHXIB HE 30iraloThes 3aBISKU XPSALIIOBOMY
CKEJIeTY, IO CKIAA€ThCS 3 KUTBKOX XPSIIIOBUX TiBKLUICIb.

Bponxu, matoun OOKOBI MApOCTKH, PO3TaTYXKYIOThCS Ha Jeaaii
TOHIN OpOHXIONHM, SKIi TEepeXOosiTh B aJIbBEONAPHI XOOU 3
TOHKOCTIHHUMH MyXUPLAMU (ampBeoamMm), MIIIKONQOTI0HO
PO3MIMPEHNMH Ha KIHIMX. Y TMAIfoKa, SIK 1 B IHIIMX CCaBIB, ‘JIereHi
MOJINEH] Ha YacTKU: JiBa — Ha /B, IpaBa — Ha TpH. JlereHi po3millieHi y
TpyIHIA TOpPOXKHUHI, fKa BiJJiIJICHA MYCKYJIBHOIO JHafparmMor Bix
YEPEBHOI.

Cepre y ccaBmiB, fK 1 y NTaxiB, YOTHPHKAMEpPHE, BKPHTE
CEpO3HOI0 OOOJIOHKOIO, IO SIBISIE COOQIQ~, BHYTPILIHIA JIUCTOK
nepukapisa. Bim iBoro muryHo4ka BiIXOMUTHN\EAMHA Jyra aopTH, sKa
Hae mpsAMO Bropy, HOTIM 3arMHA€TbCA BIIBO. 1 Hazaa. Y Malioka JiBa
MIKITIOYMYHA Ta COHHA apTepil BiAXOMATK BIN JyTH a0pTH CAMOCTIHHO,
mpasi — Bif 6e3iMenHoro croBoypa (prcid0).

Jo 3amo3 BHYTpimHBOL ‘e€kperii, siki q00pe MOMITHI mif dac
PO3THHY CCaBIIiB, HaJeKaTh MIATOIIONI0OHA 3211032, pO3MIIlIEHa CIepeny
BEPXHBOI YACTUHH ropTaHt LOPMOH IIi€l 3271031 — THPOKCHUH — BILUIUBAE
Ha Tporecu OOMIHY PEYOBMH} PICT i PO3BUTOK TBapUH. Y MOJIOJHUX
TBapUH Mij yac IXHBOIG\PQCTY 3aj103a JOCSATa€e 3HAYHUX PO3MIpIB, ajie 3
BIKOM BOHA iHBOITIQE}, HABKOJIOHMPKOBI 3211031 TONOrpadivHo MOB’si3aHi
3 HUpKaMu. BoHmy BUPOOISIOTH TOPMOH aApeHasiH, KU BIUIMBA€E Ha
Mpoliec KpoBO@OIFYy, BYTJIEBOJHUN OOMIH 1 Jeski iHII ¢i3ionoriuHi
nponecu. UiAIWIyHKOBa 1 cTaTeBi 3a7031 (PYHKIIOHYIOTH 4aCTKOBO SIK
3aJ1031 BEYTPIHBOT ceKperii.

Y\ '€CaBLiB, 5K 1 Yy BCiX aMHIOT, IPOIeC BUBEACHHS 3 OPraHi3mMy
KIHLEBHX MPOLYKTIB OOMiHY 31iIHCHIOETHCS TADHUMHU MeTaHEPPUUHUMHU
HUpkaMu. BoHM MaroTh TajieHbKy IOBEpXHIO Ta 6000moioHy popmy.
VY Hupui BiAPI3HSAIOTH 3€PHUCTY 30BHINIHIO KOPKOBY (CEHOBHIIIIBHY)
pPEUOBHHY 1 CEpLUEBHHHY MO3KOBY (BHBigHY) pe4oBHHY. OcTaHHSI
COCOYKOM BIJKPHUBAETHCS B PE3EpByap — HHUPKOBY MHCOUKY. 3Biacu
TTOYMHAETHCS CEUOBIJl, KUK BIajgae B ce4oBHi Mixyp. Ha3oBHi ceda y
CaMOK BUXOJUTH Uepe3 KOPOTKe MepeaaBep’s MXBH, a y caMIliB — depe3
CEUOCTaTeBUH KaHAI, L0 BIIAKPHBAETbCA Ha KiHII KOIYJISTHBHOTO
oprasa.
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(9 - - -
Puc. 50. Cxema KpOBOHOCHOT CHCTEMH CCaBIIiB:
1, 2 — 30BHILIHA i BHYTPIIIHS COHHI apTepii; 3 — migkmounyHa aprepis; 4 —
niBa 1yra aopTH; 5 — nereneBa aptepisi; 6 — niBe nepexaceps; 7 — npase nepeacepas; 8 —
niBuil nutyHouok; 9 — mpaBuii nutyHouok; 10 — cnimana aopra; 11 — HyTpoieBa aprepis;
12 — mmpxosa aprepist; 13 — kiyboBa aprepisi; 14 — apemna BeHa; 15 — migkmoundHa
BeHa; 16 — miBa HemapHa BeHa; 17 — mpaBa HenapHa BeHa; 18 — 3aJHs ITOpOXKHICTA BEHA,;
19 — neuinkoBa BeHa, 20 — BopiTHa BeHa mewiHku; 21 — medinka; 22 — HUpKa; 23 —
KITy0OBa BEHA.
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CrareBi opranu camIlsi MarOTh TIAPHI CiM’STHUKH, SK1 Y TaIfioKa
nepesl PO3MHOXKCHHSM OITyCKAIOThCA B KAJIUTKY. besmocepeaHbo 10
CIM’SHHMKIB TPWISATalOTh I1XHI NPUIATKW, BiA SKUX BIIXOAATH
ciM’sirrpoBou. [lapHi CiM’SITIPOBOAYM BiIKPHBAIOTHCS B CEUYOBUILUTHHUI
KaHat. Y CBOiM KIHIEBIH YacTWHI CiM’SIPOBOAHM PO3IMIHUPIOIOTHCS B
ciM’sHi Mixypri. HaBkoso muiiku ce4oBOro Mixypa po3TalloBaHa
YacTouka MepeAMiXypoBOi 3al03d. Y TalioKa TEHIC CKIaJaeThCs 3
TPHOX TMEUEPHUCTUX T 1 MA€ BCEpPeIHI HEBEIINKY CTaTEeBY KiCTOUKY.

CraTeBa cUCTeMa CaMKH CCaBIIIB CKIIAIAETHCS 3 TMAPH SIEYHUKIB 1
napu (amtonieBux TpyO (AHLENpPOBOAM), SIKI CHONYYalOTHCS 3 MATKOIO.
Koxen 1ii pir BiOKpHBaeThCAd B TOPOXHHUHY ITXBH CaMOCTIHHIM
OTBOPOM, TOMY TaKy MaTKy HAa3WBalOTh MOJBIHHOM. Y (HIIWX BHIIB
CCaBIIiB 3QJIE)KHO BiJl CTYIEHS! 3pOCTaHHS SIMLIETPOBOAIB\DQ3PI3HAIOTS:
JIBOPOTi, TBOPO3/ILIBbHI Ta MPOCTI.

[Inanenra — mocnia — cneuianbHUN TUMYacOBiE Oprad 3B s3Ky
mwioga 3 TUIOM Marepi. BiH 3akmanaeTbes, 3pOQRAHHSAM 30BHIIIHBOT
3apOJIKOBOT 000JIOHKH, a00 XOpiOHa, 31 CTIHKO, MaTtku. EMOpioH uepes
IUIAIIEHTy OTPUMYE 3 KPOBI MaTepi KHUCEHB\ . MMOKWBHI PEYOBHHU Ta
BUJIUISE B Hel MPOIYKTH PO3IAIy Ta ByTACKUCTIOTY.

lonoBHMIT MO30K y CCaBIIiB BeJIIKUIT 1 Ma€e ckiaaHiry OyIoBYy,
HDK y IHIUX XpeOeTHUX TBapuH.“HalOinbe po3BUHYTHIA TepeaHiit
MO30K 1 M03040K (puc. 51)€ ROmOBHHIT MO30K CKJIQMAETHCS 3 I1'SITH
BiamiB. Jlax mMepeaHbOre’ MO3KY pPO3pPOCTAETHCS, (OPMYIOUU BEIHKI
niBkyni. Cipa MO3KoBa pelioBHHA (Tijla HEHPOHIB) € HE TIIBKM Ha JIHI,
ame ¥ Ha Jaxy NepeAHBOFO MO3Ky, yYTBOPIOIOYM BTOPHHHY KOpY —
HeonayiyM. Y HEONaliyMi poO3MillleHI IIEHTPH BHIOi HEPBOBOI
nisutbHOCTI. [ToBepXHsl KOpW OINBIIOCTI CCaBIiB MOKpPUTa OOPO3HAMH.
Jlume y HWKIMX “CcaBLiB MOBEpXHsS MiBKynb IiaaeHbka. Croepemy
MBKYJb €x BEIVKI HIOXOBI 4YacTKH. 333y MEPEeIHbOTO MO3KY €
MPOMUKHIIT\MO30K, SIKHH 3BepXy NpPUKPUTUH MiBKyJIssMu. CepemaHii
MO30K \HpCtlIcTaBleHni 4YOTHPUIOOKOBicTIO. Y  1bOMYy  Biamimi
CKOHLICHTPOBAaHI LIEHTPH OpPraHiB 30py Ta CIyXY.

VY ccaBliB MO30YOK BEJNWKWH, Ha TOBEPXHI HOro MiBKYJb €
CKJIQJIKM Ta cipa peYOBHHA.

[lix MO30YKOM JI€KUTH AOBracTHi MO3OK, SIKHH NEPeXOnuTh Y
CIIMHHHUI MO30K.

79



Puc. 51. TonoBHUIT MO30K KOHS:
1 — miBKyni rOJOBHOTO MO3KY; 2 — MO3040K; 3 — cepedHiiisMo3ok; 4 —
JTIOBracTHi MO30K; 5 — HFOXOBI ITUOYJIHHH.

3aBaaHHs

1) Hoxwuusamu i miHIETOM 3poOiTh)Ha depeBi MalroKa
MO3JOBXKHIM po3pi3 MIKipHM BiA aHAIBHELEN\TBOPY A0 MixOOpigas.
BimokpemTe mikipy Big M’s3iB 1 pO3TATHITS i B O0KH. 3p0o0iTh y310BXK
cepeHbOl JiHii MO370BXKHINA po3pis, APYRAN — Yepe3 uepeBHY 1 IpyaHy
MYCKYJaTypy (pa3oMm i3 TpyTHOONKIHTKOIO) J10 muitHOTO Bigainy. [lotim
HOYMHANTE PO3TJISL]] BHYTPIIIHIX 6praHiB.

2)  TloumHaiiTe O3 3 MEPEAHBOI YACTHHU Tia. 3HANIITH
JOCUTHh BenuKi OimyBaTi ‘CldHHI 3aJ103M, SIKI MICTATBCS Y BHIVISAL
MOTIEPEYHOT0 TMosica BNIVISHIN 3a[HIX KIHI[B HIDKHBOI IIEJeTIH.
Pospixkte mo meHTpY, 3803y i TOHKHUI Imap MYCKyJIaTypH 1 BiIKpUHTe
Tpaxew, 3HAHMIPh\TyT 30HY IHTEHCHBHOTO KPOBOIOCTAYaHHS, SKa
JeKUTh  OULTy, mTornonionoro  xpsma. Came TyT MICTUTBCA
HIMTONOIOAHAY 381032, SKY JIEFKO MMOOAYUTH, MOBEPTAIOYU IIIHIIETOM
Tpaxero HaBKOMO i1 TT03/I0BXKHBOT OCi.

[lepexoapre 10 po3rismy oOpraHiB, sKi JieKaThb y TpyAHIH
MOPOXHAHL. 3HaAAITE *XUponoAiOHY 300HY 3aj103y, IO NPUISTae 10
cephig. 3HIMITh HABKOJIOCEPIEBY CYMKY 1 300HY 3aJi03y, HICHS Y0ro
PO3MIISIHBTE JIOOpEe MOMITHI Tepeacep/s Ta NILTYHOUYOK. 3BEpHITh yBary
Ha JIETEHEeBY apTepilo, M0 BiAXOAWUTh BiJ MPaBOro LUTyHOUYKa
nepeaHboro 6oky cepiis. [lo3any i€l apTepii JIeKUTh 1yra aOpTH.

Bupanmite ceprie, Imia SKUM pO3TIISTHBTE Tpaxero, OpOHXH 1 JIeTeHi
0nigo-poXKEeBOro KOJbOpy. HIskde JereHiB OrNIAHBTE MYCKYJIBHY
Neperopolky Tina — pgiagparmy, uepe3 sIKy Ha CIOMHHOMY OOLi
MIPOXOJUTH HU3XITHA a0pTa 1 HIHKHS TIOPOKHUCTA BEHA.

OrnsiHbTE TpaBHY CUCTEMY MAaIlfOKa.
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Bi3bMiTh 13 TOPOKHUHM TiJIa KAIIIEYHHUK 1 PO3TIISTHBTE BUIIIBHY
Ta cTareBy cucrteMu. [lounHaiTe po3risam 3 HUPKH. 3HAUIITH HaJ HEIO
OKpyrJie OJi10-poXkeBe TiI0 — HAJAHUPKOBY 3a103y Ta 100pe MOMITHUN
CEYONpOBiA, IO TITHETHCS IO CEYOBOTO Mixypa. Bimmrykaiite
CiM’ STHHKH, IO JIEXKaTh Y CAMIIiB IO OOKax BiJl CEYOBOTO MiXypa.

Kopuctytounce pucyHKOM, pO3IISHBTE Ha MpernapoBaHii
TBapHHi 1HIII eTani OyJOBH CTATEBOI CUCTEMHU CaMIIiB i CAaMOK.

binmpm nmerampHO OynmoBy cepmst Ta HHPOK DO3MVITHBTE Ha
iXHPOMY pO3pi3i. 3HAMIITH MOPOKHUHY JIBOTO Ta MPABOTO IIIYHOUYKIB
cepus. Y HUPILI 3HAUIITH KOPKOBY (TEMHIIy) Ta MO3KOBY PEUOBUHY)

1106 po3rIAHYTH TOJOBHMH MO30K CCaBLiB, HEQOXITHO
po3pizaTu uepenHy KopoOKy. s poro miapizaroTh i 3HIMAKTS HIKipy
Oinst ocHOBHM moTHiuMi. [loTiM poOnaTe monepeyHnuii HAAPL3) Gepena B
3aJHii YacTUHi. J{ai, BCTaBIsIFOUM HOKHUII TOYEProBE.Y WPaBUH 1 TiBUi
Kpail IIITHHY, 0 YTBOPUIIACS, 3IHCHIOIOTH MO3/I0BKHIPO3pi3H BIEpe.
UepenHa kopoOka Mae OyTH Hajpi3aHa 3 yCiX,Q0KkiB. 3HIMAIOUU BEpX
YyepernHoi KOpoOKH, CliJi OyTH 00epeKHUM, OCKNIBKU MO30K OB’ sI3aHHI
3 KICTKOBUM MO3KOM. [HOZi rojoBHUII MO3OK\MOXE OyTH NPUKPUTHH
YKUPOBOKO TKAHUHOIO, SIKY TTOTPiOHO 3a0paTi.* [1]06 po3muBUTHCS MO30K
3HM3Y, WOTO Ciij nepeBepHyTH. Heo®XiAHO miapi3aTé TOJIOBHI HEPRBH,
0CcOOIIMBO O0EpPEeXKHO Tepepizaroun~BeiaiKi 30poBi HepBH. lloTim crix
nepepizatu CIMHHUNA MO30K {N\OQEPEKHO MPUIAHATH W TMEPEeKUHYTH
MO30K ynepes. 3HU3Y MO3KY\MOKHa 00a4YuTH Xia3My 30pOBUX HEPBIB.
Bij mpoMiKHOTO MO3KY,. BiIXOJNUTh 3a103a BHYTPIIIHBOT CEKperii —
rinogis, mo3amy SKOT@\JICKHUTH BapOJIiE€BHHA MICT, SKUH 3’€qHYE IBi
MiBKYJIi MO30YKa.

3apucyiite’ po3ramryBaHHS BHYTPIIIHIX OpraHiB IamioKa,
Oy10BY TOJIOBHOT'O MO3KY.

3AHATTA 14
BU3HAYEHHA CCABLIB

VY CBITI HATIYYIOTh TIOHAA 5,5 THC. BUIIB CCaBIIIB.

Cucrema ccaBIiiB Cucrema ccaBIiB
H.II. Haymoga, H.H. Kapramosa (1979) 1.41. ITaBnirosa (2003)
Minknac I. ITepmo3sipi Prototheria MMinknac I. TTepro3eipi Prototheria
Iudpaxiac Arepii Atheria 1. P Kaukonocu Platypoda
1. Psx OnHompoxiaai Monotremata 2. Papn €xunnu Tachyglossa
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[IponoBskeHHs TaOIHUII

Minkmac II. 3Bipi Theria

Iigxnac II. 3Bipi Theria

Iadpaxmac Hmxui 3Bipi,
a6o Cymuacri, Metatheria

Iadpaxmac Hmwxui 3Bipi,
a6o Cymuacri, Metatheria, seu Marsupiala

2. Psan Cymuacti Marsupialia

Koropra Amepuznensdu Ameridelphia

3. Psg Onocymu Didelphimorphia

4. Pan Lenonectu Paucituberculata

Koropta
Australidelphia

ABcTpanonenspu

5. Pax Mikpo6Giotepii Microbiotheria

6. Psin Cymuacri kpotu Notoryctemotphia

7. Psan Cymuacri xmxi Dasyuromorphia

Hanpsin Cungakrimi Syndactyly

8. Psn bannukyrn Peramelemorphia

9. Psan JiBopisuesi Diprotodontia

Indpaxnac Bumii 3Bipi, abo [TnanenrtapHi,
Eutheria, seu Placentalia

Indpaxnac Bumi, 381pi; ado [TnanenrapHi,
Eutheria, seugPlacentalia

3. Pax HemoBHo3y6i Edentata

Jlerion HenosHo3y0i Edentata

. Psg Komaxoigai Insectivora

10. Pgmbpenenoci Cingulata

. Psn TynaenoziOni Scandentia

11, RanHenoBro3yoi Pilosa

. Pag epcrokpunononi6ri Dermoptera

Jlerion Emitepis Epitheria

. Psg Pykokpuni Chiroptera

Koropra Komaxoinsi Lipotyphla

XX [N B

. Psan Tlpumaru Primates

12. Psin Appocopurman Afrosoricida

9. Psan Xuxi Carnivora

13. Psa Komaxoinui Eulipotyphla

10. Payx Kurononioni Cetacea

Koropra Apxontu Archonta

11. Psaa CupenomnonioHi Sirénia

14. Psn Tynai Scandentia

12. Psag Xo6otHi Proboscidea

15. Psin [TpumaTu Primates

13. Psan HenapaokomiftaiRerissodactyla

16. Psin Llepcroxpumu Dermoptera

14. Psan Jamanu Hyracoidea

17. P Pyxokpuii Chiroptera

15. Pan,
Tubulidentata

Tpy6ko3y6omnoioHi

Koropra Anaramign Anagalida

16. P flapuekonutHi Artiodactyla

18. P CtpubynieBi Macroscelidea

17 Pa$lmypononi6ni Pholidota

Hanpsn Imipec Glires

18. Parl pusynn Rodentia

19. Psix 3aiinerroni6ui Lagomorpha

19. Psan 3aiinenonioni Lagomorpha

20. Pan I'pusynn Rodentia

20. Pan Crpubynnesi Macroscelidea

Koropra Xuxaxu Ferae

21. Pan Smepu Pholidota

22. Psan Xwmxaku Carnivora

Koropra Yurynstu Ungulata

23. Pan (1) bidimanaracii Bibymalagasia

24. Pan Tpy6ko3you Tubulidentata

ITinxoropra Llerynrymstu Cetungulata

25. Pan Hemapuokonuthi Perissodactyla
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3akigyeHHs TaOJIuIIl

T'ineppsin Enmapkronionn Eparctocyona
(= Cetartiodactyla)

26. Psaa Kutomoznioni Cetacea

27. Psan IlapHokonwuTHi Artiodactyla

I'ineppsix Ilenyrrynsatn Paenungulata

28. Pan lamanu Hyracoidea

Hanpsix Terutepis Tethytheria

29. Psax Xo6otHi Proboscidea

30. Pan Cupenu Sirenia

3aBaaHHA
BuzHaunTH, KOPHUCTYIOUUCh BHU3HAYHUKOM, ye~CHUCTOMATUUHE

IIOJIOKCHHS  ABOX HpeﬂCTaBHI/IKiB

KJIacy. 3aHOTYBaTH\ OCHOBHI

JIarHOCTHYHI O3HAKH, IPUTAMaHHI [T BUITY.
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