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Beryn

HapuanpHuii kypc «IcTopuuHMii pO3BUTOK OIOJOTIYHHUX CHCTEM» €
HEOOX1THUM Ui (POPMYBAHHS Yy CTYICHTIB I[UTICHOTO YSIBJICHHS PO E€BOJIOIIIIO
YKUBOTO Bl MOJICKYJISIPHO-TEHETUYHOTO 10 010C(hepHOTO PiBHS

VY X0/1 BUKOHAHHS MPAKTUYHUX 3aHATh CTYACHTH OTPUMYIOTh 3HAHHS IPO
ICHYBaHHS O10JIOTIYHUX CHUCTEM pPI3HHMX PIBHIB JKMBOTO Yy TE€OJOTIYHIN icTOpii
3emuti, KOHKpETHUH mepelir (inoreHe3y pi3HUX TPyH OpPraHi3MiB, BUMHUpPaHHS
OKpEeMHUX BHJIIB 1 X YrpymnoBaHb, 3B’SI30K (PUIOr€HETHYHHX MPOIIECIB 13 3MIHAMH
YMOB KUTTS B T'€OJIOTTYHIN 1cTOpii 3emill, 3arajibHi 3aKOHOMIPHOCTI (PijIOTreHe3y.
Takum yuHOM, (POpMY€TbCS YSIBIEHHS MPO KUBI OPraHi3MH y iX €BOJIOIINAHIN
HACTYMHOCTI, PI3HOMAHITHOCTI BHKOMHMX (OpM y Pi3HI TE€OJOriYyHI 4Yach Ta
3arajbHl 3aKOHOMIPHOCTI ICTOPHUYHOIO PO3BUTKY OPraHi4HOrO CBITY Y BCii
PI3HOMAHITHOCTI 1 CKJIATHOCT1 O10JIOTIYHUX CUCTEM.

MeroauuHi  peKOMEHAAIii 0 TMPAaKTHYHUX 3aHATh  CHPUITUMYTH
OBOJIOJIHHIO CTYJE€HTaMU CyYaCHUMH YSBJIECHHSAMH IPO T'€OXPOHOJIOHIIO 3eMmill,
HACTYMHICTh PI3HUX TAKCOHOMIYHUX IPYI Y MEXaxX OKPEMHUX LIAPCTB; MPO KEPiBHI
KOIAJMHU PI3HUX T€OJIOTTYHUX TOBII] 36MHOI KOpU. Y MPOIECi BUKOHAHHS 3aBJaHb
CTYJICHTH 3MOXYTh OIIIHUTH CKJIAIHICTh OI10JIOTIYHUX TMPOIECIB 1 CHCTEM Ta
3HAXOJIUTU B3a€MO3B’A3KH 1 B3a€MO3AJICKHICTh PI3HUX PIBHIB OpraHi3allii >KUTTH,
pPO3KpUBATH 3arajbHI 3aKOHOMIPHOCTI €BOJIIOIIIHHUX TMepeOy0B Ta 3HAXOJIUTHU
(b1I0reHeTUYHY CIIOPIAHEHICTh OKPEMHX TAKCOHIB.

MetoauuHi peKOMeHallii 10 KOXKHOI 3 TeéM MICTATh TEOPETUYHI B1AOMOCTI,

K1 IOMOMOXYTh Y BUKOHAHHI 3alIPOTIOHOBAHUX 3aBJaHb.



IpakTuyne 3ansaTra Ne 1
Tema: I'eoxponoJioris 3emui
Meta: O3HallOMUTHUCS 3 OCHOBHUMHU T'€OXPOHOJIOTTYHUMHU TOHSATTSIMU (€O0H,
epa, mepioj, ermoxa) Ta METOJaMH BU3HAYEHHS a0COJIFOTHOTO 1 BITHOCHOTO BIKY
T1PCBKHUX MOPIJ.
O0nagHaHHSI: TEOXpPOHOJOriYHA TaOJWIlsl, BUKOMHI 3aJUIIKA PI3HUX
Oprasi3miB, TaOJIHI, CXEMH, METOAUYHI pEeKOMEHAAIII1, MiAPYIHHUKH.

3aBaaHHA:

1. O3HalioMUTHCS 13 MEPIOANU3AIIEI0 T€OJOTTYHOTO JITOYUCICHHS 3emii. Y
30LIUTI 3apHCYBATH T€OXPOHOJIOITYHY TaOJMLI0, BKa3aTHU T€0JIOT1YHI epH,
NepioJiv, eMoXH 1 iX TpUBaMICTh (Tab. 1) Ta TONOBHUTH 1H(OpMAIiIO TIPO
NeploJid XapaKTEPHUMH KEPIBHUMH KOTTAJIMHAMH.

2. O3HalloMuTHCS 13 METOJIaMH a0COIOTHOI 1 BIAHOCHOI reoXpoHOJIorii. Y
30IIUTI BKa3aTU METOJIM SJIEPHOI T€OXPOHOJIOT 1.

3. PosrisHyTH pi3HI 3aJUIITKA BUKOITHUX OPTaHI3MIB Ta BU3HAYMTH, 10 SKOi

13 rpyn (ocumiii BOHU HaJIeKaTh. 3alIOBHUTH TAOJIMITIO:

Tun documii [Ipuknanu

Cy6documii

Eydocumii

Ixnodocumii

Konpodocuiii

Xemodocuii

TeopernuHi BizomocTi

[eoxpoHosiorisi, abo TeoJIOTIYHE JITOYMUCIEHHS — 1€ BYEHHSA IMpo

XPOHOJIOTIYHY MOCIIJOBHICTE (POPMYBaHHA 1 BIK TIPCHKUX MOPIJ, SIKI CKIAAarOTh
3eMHY KOpy. PO3pi3HSI0Th BITHOCHY Ta a0CONIOTHY (130TOMHY) T€OXPOHOJIOTIIO.

BigHocHa reoXpoHOJI0Tisl BCTAHOBIIIOE BITHOCHUHM BIK TPCHKUX MOPIJ, SIKAM

Jla€ YSABJICHHS PO Te, sIKI BIAKIAIU B 3€MHIM KOP1 € MOJIOAIIUMHU, SIK1 JTaBHIIITUMU
0€e3 OLIHKH TPUBAJIOCTI YaCy 3 MOMEHTY IXHHOI'O YTBOPEHHSI.
VY BIZHOCHIM TE€OXPOHOJIOTIT BEJIMKE 3HAYEHHS MAaloTh MaJl€OHTOJIOTTYHI

mMetoau (6iocTpaturpadivni), Kl IPYHTYIOTHCS Ha BUBYCHHI CKaM STHIJTUX



I'eoxponousioriuna mkasna 3emJii, y MJIH. pOKIiB
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3aJIMIIKIB TBAPUH 1 POCIUH y TIPCHKUX MOpoaax. B eBoroliii opraHiyHOro CBITY
Bij0yBasiacsi MOCIIJOBHA 3MiHA KOMIUICKCIB TBAapUH 1 POCJIMH, OJIHI 1 Ti X iXHI
dbopMH HE BUHUKAJIM MOBTOPHO. XapaKTEpHi JUIsl TOBI] MEBHOTO BIKY OpraHi3MH

HA3MBAaIOTh KEPIBHUMHU KoMaJuHaMH. MeToa KepiBHUX KONAJIWH Oa3yeThCcsl Ha

TOMYy, 110 OJHOBIKOBUMHU BBaXXAIOTHCS BIAKIAAUW 3 OJHAKOBUMHU KEpPIBHUMU

KonajuHaMu. TpuBaiuil yac 1ieif Metoq OyB OCHOBHMM 1 BIJITpaB BaXKJIMBY POib Y
6



BCTAHOBJICHH1 OUIBIIOCTI CHCTEM, BIAIUIIB, SIPYCiB HAa BCiX Mmarepukax. KepiBHi
KONAJIMHUA — L€ AK NPaBWJIO, OPraHiyHl 3ajuIlKH, sIKI HaJeXaTb rpyrnam, II0
ICHyBaJld BIZIHOCHO KOPOTKMH TMPOMDKOK dYacy, HE BCTUTIM 3a Ilel dYac
pPO3CENUTUCS Ha 3HAYHIM TepuTopii 1 3alHATH OAHY 3 BEIyYUX pOJeH B
OioneHo3ax. OTKe, KepiBHI KOMAJWHU MOBHHHI MaTW IIMPOKE TOPU3OHTAIBHE 1
BY3bKE BEpTHUKAJIbHE TOMUPEHHS, TPAIIATHCS YaCTO Y BEIHMKIH KUTHKOCTI, a TAKOXK
JIETKO PO3ITi3HABATHUCH.

Henaneonronoriuni Meroau crtpaturpadii — miTonoriydi, reodizuyHi,
3araJlbHOT€0JIOT1UHI, @ TAKOXK KIIMaTOCTpaTurpadiyHi.

AOCOJIIOTHA T€0XPOHOJIOTISI BCTAHOBIIIOE BIK TIPCHKUX MOPiJ, BUPAKEHUI B

ACTPOHOMIYHMX OJMHUIX (pokax). Bu3HauaioTh 1€l BIK METOJIaMU SIEPHOI
TE€O0XPOHOJIOT1i, TOOTO 3a pO3MaJ0M PaJlOAKTUBHHUX E€JIEMEHTIB Yy Mpo0ax TripChbKUX
nopia. Llei mporec BimOyBa€eThes 13 CTAIO MIBUAKICTIO, HE3AJIEKHO Bij KOJTHUX
ymoB. BeranoBneHo, 1o uepes koxkHi 100 MiH. p. 3 1 Kr ypany 3anummaeTrses 985 T
1 yTBOproeThcs 13T cBHHITIO Ta 2T Temio. 3a CHIBBIIHOIICHHAM Mac IHX
CJIEMEHTIB MOKHAa BH3HAYUTH BIK TIpCbKOi TOpoAu. BHUKOpUCTOBYIOTH YypaH-
CBUHLIEBUI METOJ, KalIli-aproHOBUi, pyOi1iii-CTPOHIIIEBUH, paIlIOBYTJICLIEBHIA.

CBuHIIeBUI MeTOJ 06a3yeThCs Ha TOMY, IO CBHHEIb 1 T — IIe KIHIIEBI
MPOAYKTH PO3Maay ypaHy 1 Topiro. BiK yCTaHOBIIOIOTH 3a 130TOIMHUM
cmiBBigHomenusm 206 Pb /238 U, 207 Pb / 235 U, 208 Pb / 232 Th, mo mo3Boise
KOHTPOJIIOBaTH OTPUMaHI JaHi.

Kamiii-apronoBuii MeTos (aproHOBUil) TPYHTYETHCS HA TOMY, 1110 Y MpOILIEci
camMoBUIbHOrO po3nany kainito 11 % K nepexonuts B apron 40 Ar, a pemra 89 % —
B 13oton 40 Ca. Hemomikom 1bOro METOAy € OOMEXeHEe 3acTocyBaHHs. BiH
OPUAATHUN IJI1 TUX MOPiA, sIKI He OynM MiJAaHl CUJIbHOMY HarpiBaHHIO (Oliblie
3000) 1 BeTMKOMY THCKY.

PyGinieBo-cTpoHITiEBUN METON TPYHTYETHhCS Ha posmani pyoimiro 87 Rb i
MepeTBOPEHHsT HOro B 130TOon CTpoHIIO 87 Sr. MeTon 3acTOCOBYEThCA B

OCHOBHOMY /1JIsl BU3HAYEHHS BIKY JOKEMOPIMCHKUX MOPII.



PanioByrneneBuii Mmetos 6a3yeTbcsi HA BUBHAYEHHI Pa/lil0aKTUBHOTO 130TOITY
Byriemnto 14 C B opraniunux 3anumkax. [{ei i30Tom 6e3nepepBHO YTBOPIOETHCS B
atMocdepi MmiAg AI€0 KOCMIYHOTO BHUIIPOMIHIOBAHHS 1 3aCBOIOETHCS JKUBUMU
opranizmam. [licis BiIMUpaHHS OpraHi3My MOYHMHAETHCA PO3MAaJl I[HOTO 130TOMY 3
BiJTOMOIO IIBUIKICTIO, IO JO3BOJISIE BUBHAYUTH Yac 3aXOPOHEHHS OpraHi3My Ta BiK
THUX TOpiJ, sKi ¥oro mictath. [3otom 14 C po3nagaeTbes MIBUAKO 1 TOMY METOJ
3aCTOCOBYIOTH JIMIIIE JIJIS BiJIKJIAJIiB, aOCOIOTHUM BiK sIKUX HE mepeBunrye 60 000
POKIB.

[IIupoko pO3MOBCIOKEHUM € METOJI BH3HAYCHHS BIKY 3a CTPIYKOBHUMH

IIMHAMM, SIKI BIAKIQJAIOTBCA Yy CHOKIMHHUX NPWIBOJOBUKOBUX OaceiiHax mnpu
CE30HHIN 3MiHI KiiMaTy. [IpoTsIroM poky yTBOPIOETBHCS CTpiuKa 13 JBOX TOHKHX
mapiB: MIIAHOTO (BECHSHO-JITHHOTO) 1 TJIMHUCTOTO (OCIHHBO-3UMOBOTO).
BukopuctoBytouu e METoJ], T€0J0TH BCTAHOBWJIM, 1[0 OCTAHHIN JIbOJOBUK OyB
Ha Teputopii JleHiHnrpaacekoi o6Gmacti 16,5 Thc. p. Hazaa, a Ha TepUTOPIi
CkannuHasii 8-9 THC. p. TOMY.

OpHuM 13 METOJIB BIJIHOBIIEHHS MajeoreorpadiuHoi 0OCTaHOBKU € TaKOX

daiianbHUl aHal3 — KOMIUIEKCHE MOCHIIKEHHS 3 METOI BH3HAuCHHS Qarii

MuHynoro. ariiss — 1€ AUIAHKA 3€MHOI TOBEPXHI 3 XapakTepHUM HJisi Hel
KOMITJIEKCOM  (pi3uko-reorpadiyHuX yMOB, SKI BHU3HAYaIOTh OpTaHIYHI Ta
HEOTpaHIyH1 IPOLECH Y TaHOMY MICIII.

[Ipotiec mepeTBOPEHHSI OpPraHi3MiB, SIKI 3arMHYJIM y BUKOMHI 3aJUIIKH

Ha3MBalOTh (hocuiizaliero, a caMmi BUKOMHI Gopmu — docunismu. Yacto 3aMicTh

TepMiHy (OCHIIIT TOBOPATH MPO CKaM SHUIOCTI, aje€ 3 HAyKOBOI TOYKH 30py L€
HETOYHA Ha3Ba. Ymepiie TepMiH «(OCHIi» BUKOPUCTAB 3aCHOBHHK MiHEpasorii
Arpikona y cBoiii poboti «De natura fossiliumy» y 1546 pomi. 3apa3 uei TepmiH
3aCTOCOBYIOTh JI0 BCIX 3alUIIKIB JaBHIX pociuH 1 TBapuH. lle moHSTTS, sike
MIPOTUCTABIISIETHCA MMOHATTIO «PEUEHTHUI» - TOM, 10 )KUBE 3apas.

3aKOHOMIPHOCTI 3aXOPOHEHHSI OpraHi3MiB 1 30€peeHHs iX 3aJIUIIKIB Yy

BUKOITHOMY BUTJISI/II BABYAE OCOOJIMBHI PO3/IiT MATIEOHTOJOTT — TadhoHOMIS.



Bech nuisx opraHidyHMX 3ajMIIKIB Bl MOMEHTY 3aru0esi OpraHi3miB [0

docunizanii (mepexoay y mitocdepy) HazuBarOTh TahOHOMIYHUM IUKIOM. Y

HBOMY BUIUISIIOTH 4 OCHOBHUX €Talld: HarpOMa/DKEHHS OPTraHiuHUX 3aJIUIIKIB,
3axO0poHEeHHs, (hoCHITi3allisl, BUXIJl MiCIIe3HAXOHKEHB Ha TIOBEPXHIO.
Bci pizHOMaHITHI (GOpMH BHUKOTHUX 3aJIMIIKIB MOIISIOTH HA 5 KaTeropiu,

K1 BiJIOOpakaloTh MOBHOTY X 30epexkeHHs: cyodocunii, eydocunii, ixHodocuii,

konpodocuiii, xeMohOCHIIIl.

CyOdocumisiMid  Ha3WBalOTh BHKOIIHI  3aJMIIKH, $KI MalOTh IIOBHY

30€peKEeHICTh OpraHi3MiB (CKeJleT 1 M Kl TKaHWHM), HaNpHUKIaa MymidikoBaH1
TPYIIM MAaMOHTIB, HOCOPOTIB y BIYHIA MEpP3JIOTI, €OJOBUX MICKaX, KOMaxwl Yy
Oypiurtusi. J{Jist poC/IvH y IbOMY BUIIAJIKy BUKOPUCTOBYIOTh TEPMiH «(PiTOICHMIY.
®diToseliMu 30epiratoTh KIITUHHY CTPYKTYpPY TKaHUH, JO HUX BIAHOCATH HACIHHS,
HIUIIKY XBOMHUX y TOPG’ THUKAaX YETBEPTUHHOTO MEPIOy.

Eydocunii — me texx mo0pe 30epekeHl BHUKOIHI, MPEICTABICHI IIIUMU
cKeJeTaMu ado iX YaCTUHAMM, YepenallKy Yd iXH1 BIIOUTKH a0o spa.

IxHodocwmii — BukonHi cimian. Caiau KUTTEAISILHOCTI BKIIOYAIOTh CIiIU
MOB3aHHs, XO/A1HHS, CBEP/IIIHHS, POiJJaHHSI, HOPU TOIIIO.

Kompodocunii — 1€ TPOAYKTH SKUTTEAISUIBHOCTI BHUKOIMHUX  (opm.

Haii6inpmr TUmoBUMH KOMPO(OCHITISIMU € KIHIIEBI TPOJIYKTH TPABIICHHS YEPBIB
MYJIOiZlIB 1 XpeOeTHUX TBapHH. /[0 HUX BIAHOCATH 1 MPOIYKTU KUTTEAISIBHOCTI
OakTepiil 1 iaHOOAKTEPiid, HAIIPUKJIIA]] CTPOMATOJIITH.

XeMmodocunii — XiMiyHI BUKONHI. BOHM mnpencrtaBieHi OpraHIYHUMHA

MOJIEKYJIaMH TBAPUHHOTO 1 POCTUHHOTO TIOXOKEHHS.
3asie’)KHO BiJl pO3MIpIB BUKOIHUX iX MOAUISIIOTH Ha Makpo- (6inbmie 1 mm),

MIKpPO- (II€CATH 1 COT1 YACTKU MM) 1 HAaHO(OCHIT (COT1 101 MM 1 MEHIIIE).

TpamnsroTbCsi  TakoX  HECTHPaBXKHI ~ BUKOIMHI,  SIKI ~ HA3WBAIOTHCS

nceBnodbocwrisivu. Ile HeopraniuHi yTBOPEHHS, SKI 30BHI MOJIOHI J0 SKHXOCh

BUKOMHUX OpraHi3miB. Hampukian, paaiaqbHO-MPOMEHEBI MiHEpalibHI arperatu
OTHCAaHI SIK KOpaJIM;, MapraHIeBl JEHAPUTH MTOAI0HI 10 POCIHH 1 T.II.

ITuTanHA 1JI9 CAMOKOHTPOJIIO:
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[Toxin yacy icHyBaHHs 3eMJli HAa KaTapXxeil Ta reoJIOT1YHUN eTaIl.
XapakTepucTUKa KaTapxero.

VY yoMy noJsiirae€ METO] 30HHOT TJIaBKU?

[ToHATTS KpUTITO3010 Ta (haHEPO30IO.

['eoxponoJtorist aGCOMOTHA 1 BiTHOCHA.

VY 4oMy CyTb METOJIiB IIEPHOI T€OXPOHOJIOT1i?

o Take (ocumii Ta KepiBHI KONATUHN?

Kiacudikarist hocumii.

IpakTuyHe 3aHATTS Ne 2

Tema: EBosonisi OQHOKJIITHHHHUX cucTeM Yy AJokemOpii. Ilepmi BukonHi

0araToKJIITHHHI

Meta: OsnailoMuTHcs 3 OCOOJMBOCTSMU OyIOBH 1 PI3HOMAHITHICTIO

BUKOITHHUX OI[HOKJ'IiTI/IHHI/IX, BCTAHOBHUTH OCHOBHI ap0M0p<1)031/I B GBOJIIOLIﬁ

OJIHOKJIITUHHUX CUCTEM, PO3IJISIHYTH T€OP1i BUHUKHEHHS 0araTOKIITUHHUX.

Oo6nagHanHsi: Qocwiii HaWUOPOCTIMIMX, MIKPOCKOIH, TaOJHIl, CXEMH,

METOJUYHI PEKOMEHAII11, IPYUYHUKH.

10

3aBaaHuA:

1.

O3HailoMHUTHCS 13 BUKOIMHUMH 3aJIMIIKAMH TEPIIUX >KUBHX (OpM Ha
3emi (3a TaOaUISAMM). 3apucyBaTH BUTJISJA 3aJMIIKIB 13  (dopmarii
[anduminT.

Posrnsnytn BukonHi 3anumku gopmauii bitrep-Crpinre — mnepmmx
KITITUH 3 SAPOM. 3apucCyBaTH 1X BUTIIAI.

OsznalioMuTHCA 13 TEPETBOPEHHSM  OJHOIIAPOBOIO  3apoJKa B
JIBOIIIAPOBUH (32 CXEMOI0). 3apuCyBaTH CXEMY PaHHIX CTaJlii OHTOTEHE3Yy

KopaoBoro mosima Monoxenia (3a I'ekkenem).

. O3HallOMUTHUCS 13 XapaKTepHUMHU (POCHIIISIMH BEHIy. 3apUCYyBaTH CXEMY

pekoHcTpykuii paynu Exiakapu.
VY 30mmTi Bi3HAYUTH OCHOBHI apoMop(do3u B €BOJIOIII OPraHIYHOTO

CBITY KPUIITO3010.



Teopernuni Bitomocri

AHaJli3 OCHOBHHMX €TalliB €BOJIIOIIi OpPraHIYHOTO CBITY Y JIOKeMOpii
(xpunto30i) O0yB 3pobnenmit b. C. CoxonmoBum. Yac mosBH XKHUTTS Ha 3emii
pPI3HUMH BYEHHUMHM OIIIHIOETHCS TMO-pi3HOMY. MOJKHa BKa3aTH, IO IEPIIl KUBI
dbopmu 3’sBHIIMCS Y MPOMDKKY 3,5-4,25 mupna. pokiB Hazan. I[Ipotoopranizmu
Oynu, OYEBUAHO, TeTepoTpoHUMHU QopMamMH, SKI IKUBWIHCI TOTOBHUMH
BUCOKOMOJICKYJIIPHUMU ~ OpPTaHIYHUMHM  CIOJyKaMH, 10  3HAXOJIWUJHUCA Y
«TIepBUHHOMY OYJbIOHI» 1 Mau abloreHHe MOXO0HKeHHS. B apxei )KUTTS 1CHYBaJIo
B yMoBax Oe3kucHeBOi atmochepu, y Bojoiimax ©Ha raubuai 10-50 m.
JlecaTUMETpOBUI 1Iap BOJIM 3axuWIaB TMeEpIll OpraHi3MH Bia 3ryOHOI il
yIbTpadioaeToBOro BUNPOMiHIOBaHHS COHIIS.

HaiinaBHimi 3aduIIKyd Opra”i3MiB OyJM 3HaMACHI B KPEMHUCTHX CIIAHIISIX
cucremu CasiyieH], aOCOTIOTHHM BIK K01 ckianae 3,1-3,3 Mapa. pokiB. Y 1ux
TOBUIAX TPAIUIAIOTHCS PI3HI MIKPOCKOMIYHI CTPYKTYPH, SIKI PO3TIISAAIOTHCS
MaJCOHTOJIOTaMHU SIK BUKOIHI OJHOKIITUHHI Oaktepii (Eobacterium isolatum) 1
mianoOakrepii  (Archaeosphaeroides barbertonensis). Bonu Oymau cdepuuni,
naguukornoaioui (0,5-0,7 MKkM), nesKi Manu BUIJISAJ HUTYACTUX CTPYKTYp (10
100 mxm). TOHKMMH TEOXIMIYHUMH MeToAaMH OyjI0 IMOKa3aHO Yy IMX OCaJIO0BHX
nopoAax TaKOK HAsSBHICTh OPraHIYHMX PEYOBMH, AKI CYISI4d 32 BMICTOM Yy HHUX
PI3HHX 130TOMIB BYTJICIIO, MOTJIM MaTH O10T€HHE MOXO/KEHHS — 11€ MOJICKYJISAPHI
BUKOITHI (JI€AKl aMiHOKHCIIOTH, BYTJIEBOAM). ICHY€e TakoX AyMKa, IO Il 3aJIMIIKA
MOTIJIA MaTH 1 a010reHHE ITOXOKEHHS.

B ocamoBux TOBIIaX mMosoammoro Biky (2,9-3,2 mupa. pokis, Poxaesis, cepis
bynaBaiio) 3HalifieHi HaWJaBHINII CTPOMATOJITH — CIIAM KUTTETISIIBHOCTI

miano6akTepiit. CtpomatositamMu (TPEIbK. CTPOMATOC — KHJIUM, JIITe — KaMiHb)

HA3WBAIOTh TOHKOIIAPYBAaTi, MEPEBAXKHO KapOOHATHI YTBOPEHHS. Pi3HOMaHITHICTh
dbopm  (cToBmuacti, y BUINIAAl IUIACTIB) [MX CHOPYA  BH3HA4asacs
TApPOJMHAMIYHOIO OOCTAaHOBKOIO Ta I1HIIMMH €KOJIOTIYHUMHU YHWHHHMKaMH. Taki

KaM’ SIHUCT1 YTBOpPEHHs (OopMyBalKcCs B PE3yNbTaTl KUTTEAISIIBHOCTI OakTepii 1

11



miano6akTepiit. Lli opranizmu Bunydasm CO; 13 po34MHEHOTO Y BOJII OikapOOHATY
Kanmpiiro. Kampmur, sSKuil Tpu [hOMY YTBOPIOBABCS, OCIJaB Ha CIU3UCTHX
000J0HKaxX KIITHH. [3 yacoM MIKpOOpraHi3aMu BiAMHUpaId 1 Ha IOBEPXHI, SKY
3aiiMasia iXHS KOJIOHIS, 3ajuvInanacs TOHKA KipOYKa BamHSHOI pedoBWHH. Lls
KipouKa CKJIajajgacs 3 JBOX TICHO IOB’S3aHUX OJWH 3 OJHHUM IIapiB — CBITIIOTO 1
TeMHOro. BBakatoTh, 1110 CBITJIi, BaIllHAHI mapu (HOPMYBaJIMCS BECHOIO 1 BIITKY,
KoM OyiM CHPHUATIMBI yMOBH i POCTy. BoceHM 1 B3MMKY aKTHBHICTb
MIKpOOPIaHi3MiB TPHUIIMHSUIACS, BHJJIUICHHS BallHa PI3KO 3HIKYBajIocCs, 1
BIJIKJIQIAJTUCS TIEPEBAYKHO TJIMHUCTI YaCTUHKH, 110 OCIJAIM HA TIOBEPXHIO KOJIOHIT 3
MOPCBKOT BOAM. 3a JECATKH, COTHI 1 TUCAY1 POKIB TaKl IIapy, HAPOCTAIOUH OJUH Ha
OJIHOTO, YTBOpIOBaJM Tirantchbki pudu. Ile Oynu mepmri pudoyTBoproBaui Ha
3emuti.

Otxe, skOu HaBITh 3anuiiku CBa3ieHAYy BUSBUIMCS TCEBIO0(GOCHITISIMH,
CTPOMATOJIITH MEPEKOHIIUBO CBIIYaTh, IO 0115 3 MIIPJI. pOKIB HA3al yXKe 1ICHYyBaIH
1iaHo0aKkTepii, a mepiii xuBl GopMu 3’ siBUIKCS 111e paniiie (3,5-4 MIpa. poKiB).

VY BigKIagax cepeaHbOoro KpUMmTo3ow (BiK 2,5-1,7 Map. poKiB) BUKOITHUX
3aJIMIIKIB ~ Opra”i3MiB Tpoxu Ouibmie. HalOuabml BIAOMHMH € CEPEIHBO

MPOTEPO30MCHKI (OCHIIIT 13 KpeMHUCTUX ciaHIiiB dopmarii ["andaiat (Bik 1,9

MJIpJI. POKiB) Ha MiBHIYHOMY Oepe3si o3epa Bepxuworo (Kanama) (puc. 1). Tyt y
CTPOMATONITHUX KPEMHHCTUX TOpOJaxX TPAIUIAIOThCS  3aIUIIKKA  JOCHUTH
pI3HOMaHITHUX MikpoopraizMiB. Cepell HUX € HUTYACTI MPOCTiI 1 pO3raidyKeHl
dopmu. Bynosa neskux auruactux (Gunflintia), na nymky E. Baprxopha, Haramye
Cy4yacHUX IlaHOOaKTepiil, 1HIIl MoAIOHI 10 3ami300akTepii. TpamistoTbes NpocTi,
OKpYTJIi MIKpPOOpraHi3Mu 3 TOBCTOIO oOosonkoro (Huroniospora) ta ckiammimii
gyynepHanbkoi ¢opmu (Eostrion, Kakabekia). ¥ mopomax cucremu IanduiHT
BUSIBJICHI 1 MOJICKYJISIpHI BHUKOIIHI — OpPraHiYHI PEYOBHUHHU, SIKI OyJM 3HAWACHI 1 B
outbII ApeBHil dopmariii CBas3iieH]I.

[Tpotsirom 1,5-2 miipa. pokiB (OLIBIIOT YACTMHU KPUIITO3010) BigOyBaiacs
NMOBUTbHA e€BOJIoNisl TpokapioT. CepenHiii HOKeMOpid BBaXalTh «BIKOM

11aHOOAKTEP1i», SKI Y 1Ied Yac MpOUBITAIA 1 Majdd IIHUPOKE PO3MOBCIOJKEHHS.
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3aBAgKH iX (HOTOCHHTE3YIOUiH AISUIBHOCTI OCTYMOBO MiJBUIITYBABCS BMICT KUCHIO

B aTMocepi.

Puc. 1. Buxonni
3aJIMIIKM  OpPraHi3MiB i3
dpopmanii  I'andainr (3a
marepianamu 1. Knayaa,
E. baprxoopna,

C. Taiinepa, I'. Jlaiikepi): 1
— Gunflintia, 2 —

4% Huroniospora, 3 -
“ ¥4 Eosphaera, 4 — Eoastrion, 5 —
5 Kakabekia.

Hacrynmumii  BaJMBUW ~ €BOIOMIMHUN  eTam  MIicAsS  BUHUKHEHHS
1iaHoOakTepiil Ta POTOCHHTE3Yy — II€ MosABa Mepiux eykapioT. lle 3acBimuytoTh

BuKomH1 3amuimku Qopmartii bitrep-Crpinre y Llentpanbhiit ABctpanii (Bik 0,9

MIIpI. pokiB) (puc. 2). Kpim ogHoxmiTHHHUX 1 HUTYacTuX dopm, Jl. lllond onucye
noOpe 30epexeHl OMHOKIITHMHHI 3alMIIKA OpraHi3MmiB po3MipoMm 8-12 MM,
BCEPENIMHI SKUX PO3PI3HAETHCS SApO. BUSIBIEH!I TakoX sJIE€pHI OJHOKIITHHHI
(Glenobotrydiona enigmaticus) na cranii mominy. IlomiOHi ¢ocumii 3HaitneHi
Takoxk y fgosiomitax bek-Cnpinrc y Kanidopnii, y paiioni piuku Mas (Skytis) Ta
1H. BUBYECHHS IMX 3aJUIIKIB JI03BOJISIE CTBEPJKYBaTH, mo npubiuzHo 1,6-1,35
MJIpJI. POKIB Haszaj EBOJIIOIiS OpraHi3MiB MPOHIIIA BaXKIWBHA pyOK — OyB
JOCSITHYTUH piBEHb OpraHizallii eykapior.

IcHye nBi TOUKM 30py HA MMOXOKEHHSI €yKapioTHOI kiiTunu. [lepina 3 HUX —

TaK 3BaHa ayTOTreHHA KOHIIeNIls — Tepeadadae MOCTYNoBy AudepeHIialiiio

MPOKApIOTUYHOI KIIITHHHU, Y XOJ1 SKOi PO3BHHYBCS MeMOpaHHUU komruiekc. Ha
OCHOBI MEMOPAHHOTO KOMIUIEKCY CTPYKTYPHO C(HOpMYyBaNMCs KIITHHHI OpraHeTu
(cmoyaTKy SIK BII'SIMyBaHHSI 30BHIIIHbOI MEMOpAaHM BCEpPEAUHY ILMUTOIUIA3MH, a

3roJIOM 1 BIIOKPEMJICHHS). 3a ITI€I0 KOHIICTIIIIEID €YKApIOTH B3SUIM MOYATOK BIT
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ONHI€l 13 Tpym mpokapioT (Big skoi came HeBimomo). Jlpyra Touka 30py —

CUMOIOT€HHA KOHIIEMIlS — cTaja Bimomoro micis podbit JI. Maprymic. Bona

oOrpyHTyBaja TiMNOTE3y MPO BUHUKHEHHS €yKapioT IUIIXOM CHUMO103y pI3HUX
IPOKApIOT: BEJNMKOI KIITUHH — Xa3fiHa, 1 OUIbIl ApPIOHUX OpraHi3MiB, SKi
noceauwiaucss y voro murorutazmi. Lli npiGHi dopmm 3 yacoMm cTaiM OKpeMUMHU
opraHesiaMy KJIITHHU. 3T1THO CUMMOIOT€HHOT KOHIEMIi, MpeAKaMu eyKapioT Oyiu
oJlpa3y KijgbKa TPyHn MPOKapioT. AyToreHHa (KJIacW4YHA) TOYKAa 30pYy € OiIbI
OOIPYHTOBAHOIO 1 Y3TOJKYETBCS 13 CY9aCHUMHU JaHUMH TPO CYTh MPOTPECUBHOI

€BOJIIOLIIT OpraHi3MiB.

Puc. 2.
BukonHi 3aJuMIIKku
Opraui3smis i3
¢popmauii  birrep-
Cupinre (3a
. Wondgom): 1 -
Caryosphaeroides
pristina, 2 -
Glenobotrydion
aenigmaticus.

Eykapiotn MaroTh OUIbII CKJIaJHY 1 JOCKOHAIy OpraHi3alilo KJIITHHH,
MOPIBHSHO 3 MPOKapioTaMu 1 B MEpIIy 4epry — 1e chopmoBaHe SApO, B SKOMY
JIOKaJI130BaHUN XpOMOCOMHUM anapat. ¥ 1uToruia3mi € Habip opraHen (IJ1acTUIu,
MITOXOHAPIi, KOMIUIeKC [onbmki, €HAoIJIa3MaTHYHA CITKa Ta 1H.), SKI
BiJIOKpeMJIEHI MeMOpaHaMu BiJl IUTOIIa3MH 1 BUKOHYIOTh pi3HI PyHKII1. bin3bko
1 MApa. pokiB Ha3aJ BUHUK MITO3 — JOCKOHAJIUMH MEXaHI3M KIITUHHOIO MOJLTY,
AKui  3a0e3medye YITKUNA PO3MOAUT CMaaKoBOi 1HGOpMAIii MK JOYIpHIMU
KiiThHamMu. EykaploTWuHui piBeHb OpraHizailii KIITHHHA 3a0e3mnedye OuTbIn
JIOCKOHAJIE BUKOHAHHS BCIX KIITMHHMX (PYHKIINA 1 BIIKPUBAE NEPCHEKTUBH IS

MOTAJTIBIITOT MPOTPECHUBHOI €BOJIIONII.
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Jljis BCIX CydacHUX €yKapioT XapakTepHUH y Tii 4M 1HIIH (Hopmi cTaTeBHit
IPOILEC, CYTh SIKOTO MOJIATAE B OOMIHI CHAJKOBOIO 1H(OpMALI€0 MK PIZHUMHU
0COOMHAMU OJIHOTO BHJy. YTOPSIKOBAHUN CTATEBHM MPOIEC, XapaKTepHUU s
eyKapioT 3 ’SBUBCS, HANE€BHO, 3pa3y > Micis iX BHHHUKHEHHsS. Y pe3ysbTari
CTaTEBOTO MPOILIECY B OJIHIN KIITHHI 00’ €IHYIOThCS JIBa TCHOMH, TOOTO JIBa TOBHUX
Habopu cnaakoBoi HGopMarlii (urioinauil Habip). s 30epekeHHs MPU 1IbOMY
CTaJIOCTI XPOMOCOMHOTO Habopy (KapioTuily) BUAY, CHOPMYBABCS TaKHWid CITOCIO
MOy KIITUH, TIPU SIKOMY YTBOPEHI KIITHHH OTPUMYIOThH JIMIIE OJUH HaOIp
XpoMocoM (ramioimamii). Y mporeci MeHo3y XpOMOCOMH 3 PI3HHX Iap
JUIUI0ITHOTO HA0Opy pO3NOAUISIIOTECA Y TOYIPHI KIITUHU HE3aJI€KHO 1 BUITAIKOBO,
0 MPUBOAWTH JI0 BUHUKHEHHS HOBUX KOMOIHAI[Ii XpOMOCOM Yy TaIlIOiTHUX
Habopax. [Tpu upomy 1ie OiIbIIe 3pocTae KOMOIHATUBHA MIHJIUBICTh BUYy. Takum
YMHOM, CTaTeBMM TMpouec 1 MeHo3 3a0e3NneuyloTh pi3Ke€  3pOCTaHHs
BHYTPIIIHHOBHIOBOI MIHJIMBOCTI 1 3arajibHe 3pOCTaHHS TEMIIIB €BOJIOIIi, IO 1
CIIOCTEPITAETHCS B €yKapioT.

[Tpubnuzno 0,9 mapa. pokiB TOMy BIIOYJOCS PO3AUICHHS 3arajbHOTO
CTOBOypa HaWJABHIMIMX €YKaplOT Ha KUIbKa TIJIOK, SKI JaJld TOYaTOK PI3HUM
rpynam BOJIOpPOCTEH (3€JI€HUM, YEPBOHUM, OYpUM Ta 1H.), a TAKOX rpudam. Y 1ei
yac Oynu BIOMI ¥ OJHOKIITHHHI TBapuHU — HaumpocTimi (Protozoa). Bonu
BIJIOKpEMUJIMCSL  BIJI 3arajlbHOro CcTtoBOypa HaWJaBHINIMX eyKapioT, abo
BIJIOCOOMITUCSL BiJl paHHIX NPEJCTaBHHUKIB OJHI€T 13 rpyn pociuH. [{o mpenkis
Protozoa Hali011b111 OJUM3BKUMHU € OAHOKIITHHHI 3€JIeH1 BOJOPOCTI. | He BUIIagKoOBO
TaKUX JDKIYTUKOHOCHIB siKk Euglenoidea, Volvocales 1 1H. 00TaHikH po3riasaatoTh y
CKJIaJl BOJOPOCTEH, a 300J0TH — Yy cKiaal Sarcomastigophora migiapcTa
Protozoa.

Kiituau eykapioT yTBOPIOIOTH KOJIOHIT 1 MOXKYTh OO ’€IHYBAaTHCS y I
CKIIaIHIII O10JOTIYHI CHCTeMH — OaraTtokiaiThHHI opraHizmu. Ha 3emui meprri
OaraToKJIITUHHI TBApUHU 1 POCIMHU 3’siBUiUcs, HameBHO, 700-900 muH. pokiB

TOMY.
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Teopii moxomkeHHS  OaraTOKMTUHHMX. Y  POCIMH  BUHUKHEHHS

0araTOKJIITUHHOTO PIBHS Oprasizaimii BiAOyJIOCS Ha OCHOBI AH(EPEHIIIOBAHHS
CTPIYKOMOAIOHMX KOJIOHIH. Y MPUKPIIIIEHUX KOJOHIN pi3HI MIISHKH 3HAXOIMINCH
y PI3HHX YMOBax BIJIHOCHO JI0 OCBITJICHHS, CyOCTpaTy i BOJHOTO OTOYCHHs. Uepes
T€ MPUPOJAHUIN 1001p CIIPUSB BUHUKHEHHIO TIEBHOI TudepeHItiaiii 4acTUH KOJIOHII.

VY TBapuWH aKTHUBHUN CMOCIO KUTTSI BUMArap O1JIbII CKIIAHOT 1 JOCKOHAIIIOT
nudepeHItianii opraHi3aMy, HDK Yy POCIWH. Pi3HI MOTVISIM TIOM0 TMOXOJKEHHS
Metazoa MoO)KHA 3BECTH 0 JBOX OCHOBHHX KOHIICHIIIH — KOJIOHIAIBHOTO 1
HEKOJIOHIAIbHOTO TIOXO/IKEHHsI 0araTOKIITHHHUX TBapUH.

Opna 13 Teopiit moxo keHHsT Metazoa Bucynyrta E. I'exkenem (1874). Lle

Teopis racrpei. ['ekkenb BBaXxan, 110 BIJAAIICHUM NPEIKOM OaraTOKIITHHHUX Oylia

KyJenoiOHa KOJIOHis HampocTimux. Taka chepuyHa KOJOHIS 3 OJHOIIAPOBOIO
CTIHKOIO, MOAI0HA 10 ONACTyNM — PaHHBOI CTajli eMOpioreHe3y 0araToKJIITUHHUAX
— Oyna Ha3BaHa ['ekkenem Onacres. Ll rimoTeTnuna mpenkoBa dopma mija 4vac
MJIaBaHHS MepeMilaiacs OJHUM TOJIOCOM BHepea. 3riaHo nmorisaniB ['exkens, Ha
HePEAHBOMY IOJIOCI KOJIOHIT BUHUKIIO BIT T9yBaHHS 11 CTIHKH B cepenuny (puc. 3).
B pe3ynbTati yTBOpHUBCS 0araTOKJIITUHHUNM OpraHi3M — racTpesi, CTiHKa Tija SIKOTro
CKIIAJAEThCs 3 JBOX IIApiB — eKkrojepMu 1 eHroiepmu. Opradizaiis ractpei
BIJINOBIJIA€ 3arajlbHOMY TUIAHY OYJOBH KHIIIKOBOIIOPOXXHUHHUX, SKHX | €KKeh

BBA)KAaB HAMMPHUMITUBHIIIMMU 0araTOKJIITHHHUMU TBAPUHAMMU.

Puc.3. Pauni
cTajii  OHTOreHe3y
KOpPAaJIOBOI0 MmoJiina

Monoxenia (3a
E. I'ekkenem): 1 -
Onactyna, 2 —
racTpymsmisa, 3 —
30BHIIIHIA BUTJIS
racTpyJiu, 4 —

MO3JIOBXKHIN  po3pi3
racTpysu.
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I. 1. Meunikos (1886) mommpixysas Tteopito E.Tekkens. Horo Tteopis
Ha3uBaeThesl Teopieto ¢aromutend. . [. MeuHikoB 3BepHYB yBary Ha Te, IO Y
NPUMITUBHUX KHIIKOBOIIOPOXHUHHHUX TacTPYJIAIis BiIOYBa€ThCS HE MIIIXOM
iHBariHaIi (1o XapakTepHO JIJIs BUIIE OpraHi30BaHUX TPYIl), a IMUIIXOM Mirpaiii
JEeAKUX KJIITHH 3 OJIHOIIAPOBOI CTIHKM Ti1a BcepenuHy. KiiTuHM, skl MirpyBaiu
BCEpEUHYy, Y TMOPOXHUHY OJacTylH, YTBOPIOIOTh CIOYATKy MyXKHH, a TOTIM
NIIJIBHUNA  3a4aTOK BHYTPIIIHBOTO Imapy. Ili3Hime y mid KITHHHIA Macl
YTBOPIOEThCSl ~ KHILIKOBAa (TacTpajibHa) TMOPOKHHWHA, TMOTIM  IPOPUBAETHCA
nepBuHHUKA poT (Onactomop). Takmii mpouec (opMyBaHHS E€HTOJECPMHU
(immirpaiiisi) Me4HIKOB BBakaB OUIbII TEPBUHHUM 1 MNPUMITUBHINIMM, HIXK
1HBariHaIs.

Teopiss HEKOJIOHIAIBHOTO TMOXO/KCHHS 0araTOKJIITUHHHX Oyja po3pobiieHa
cepOcbkuM BueHUM loBanoM Xajki. BiH 3BepHYB yBary Ha JEsSKy CXOXKICTh MIXK
1H(}Y30p1sIMU — BUILIMMH HAWMPOCTIIINMHU, SIKI MAlOTh CKJIAaIHO Au(epeHLiioBaHe
KIITUHHE TIJI0, Ta TypOeNspisiMU — MPUMITUBHUMH IUIOCKUMH uepBaMu. Jleski
1H(y30pii 1 TypOesspli MaroTh MOAI0HI PO3MIPH 1 OAHAKOBY (OopMy Tina, MOAIOHE
PO3MIIIEHHSI POTOBOTO OTBOPY HAa YEPEBHIN CTOPOHI 1 Py BHYTPIIIHIX CTPYKTYP.
Cning BiA3HAYMTH, [0 Taka TMOMIOHICT, Ma€ YMOBHHUW XapakTep, OCKUIbKU
0araTOKJITUHHI OpraHu TypOeNsipiii MOPIBHIOIOTHCA 3 OpraHellaMd — YaCTUHAMU
KiIiTiHA 1HQY30pii. dudepeniiiioBani 4aCTUHU OJHOKIITUHHOTO OpraHi3My —
opraHenu XaaXi BBaKaB TOMOJIOTIYHUMHU OpraHaM 0araTOKJIITUHHOI TBapUHU, TaK
HaIpUKIIaJ, MIKIPHI MOKPUBU FOMOJIOTTYHI €KTOIIa3Mi, KUIIEYHUK — €HJ0TIa3Mi,
M’si3  OepyTh TIOYATOK BiJl MIOHEM, OpraHU BUJJICHHS — B MYJIbCYHOUHUX
BaKyO0Jb, CTATEB1 3aJI03U — MOXIJIHI MAJIOTO siApa. AKT MapyBaHHS CaMKH 1 camils
pO3rIIAiaBCcsl K TaKWi, 10 PO3BMHYBCA 3 KOH toramii. 3rigHO IIi€i TinoTe3u
HaWOUIBII MPUMITHBHOIO TPYIO0 Metazoa € TypOenspii, a KUIITKOBOMOPOKHIUHH1
BUHUKJIM BIJ] HUX TNPU MEPEX0Jil 10 MPUKPIIUIEHOro Ccrnoco0y ICHYBaHHS Ha JHI
BOJIOWM, IO MPHUBEJIO JI0 BTOPMHHOTO CIPOIIEHHs iX opranizaiii. [ls rimoresa He

HIATBEPIKYETHCS (haKTamMu.
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VY HaiigaBHIMMX 0araTOKJIITUHHUX, IIBUJIIE 32 BCe (PAromuTenonomiOHux,
BiAOyacs JUBEPreHIlisl 3arajgbHOro (imoreHeTHYyHOro croBOypa. OnHI 13 HHX
Meperii 10 OCBOEHHS MOPCHKOTO JIHA, 1HIN 3aJUIIMIMCSA Yy TOBIII BOJU 1
MIPOJIOBKYBAJIA YAOCKOHAIOBATH TIPUCTOCYBAHHS JJO aKTUBHOTO YKUTTSL.

VY npomikky vacy 600-800 myiH. pokiB Hazaj (BEpXHIM MPOTEPO30H) yxKe
ICHYBaJIM MPEJICTABHUKH BC1X OCHOBHHUX THIIIB 0araTOKJIITHHHUX TBapuH. Bci BoHM
Oynu M’SIKOTUIMMU TBapuHaMH, SKi He Mamu ckeneriB. [lepmn cmigu
KUTTEIISUIBHOCTI YEPBOMONIOHMX TBApHH BiJIOMI 3 MI3HBOPUGEUCHKUX BIJIKIIAIIB.
Y Benzi (650-570 miH. poOKiB Ha3aj) iICHyBalM B)KE PI3SHOMAaHITHI TBapUHH, SKi
HaJIeXaju J10 pi3HUX TUMiB. HeuncenbHi BIAOUTKHA M’SIKOTUIMX BEHJICHKUX TBApUH
BIJIOMI 3 PI3HUX paioHIB 3eMHOI Kymi. Hailinem BigoMoro € ©Oararta
M13HBONPOTEPO30MChKa BUKOMHA (ayHa, BusiBieHa P. Cnpirrom y 1947 poui B
[lenTpanbhiii ABcTpanii, B paiioni Emniakapu (puc. 4, 5). M. ['neccuep, sxuit

BHBYAB 1[I0 YHIKaJbHY (ayHy, BBaXKa€, 1110 BOHA BKIIIOYAE TPUOIUZHO TPH JIECATKU

Puc. 4. Pexoncrpykuisa Eaiakapcbkoi ¢aynm (3a M. I'teccHepom i
M. VYeiinom): Coelenterata: 1 — Ediacara flindersi, 2 — Beltanella gilesi, 3 —
Medusinites asteroides, 4 — Mawsonites spriggi, 5 — Cyclomedusa davidi, 6 —
Cyclomedusa plana, 7 — Conomedusites lobatus, 8 — Rangea longa, 9 — Arborea
arborea, 10 — Pteridinium simplex; Annelida: 11 — Spriggina flounderi, 12 —
Dickinsonia costata, 13 — Dickinsonia elongata, 14 — Dickinsonia tenuis;
Arthropoda: 15 — Parvancorina minchami, 16 — Praecambridium sigillum;
OpraHi3Mu IHIIMX cucTeMaTuuHux rpym: 17 — Tribrachidium heraldicum, 18 —
maponoaiOHi IpariucTi Tida.
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BUJIB AyX€ PI3HUX 0araTOKJIITUHHUX TBApHUH, K1 HaJIEKaTh /10 PI3HUX THUIIIB.

Cepen HUX 06araTo KMIIKOBOIIOPOXKXHUHHHUX — 1€ MEIY30I0A10HI OpraHi3MH,
ski maBanmu y ToBmi Bomu (Ediacara flindersi, Beltanella gilesi, Medusinitesa
steroid Ta iH.), IPUKPIIUICH] 10 JHA TOJIINOIIHI (GOPMU, TOOAMHOKI 1 KOJIOHIAJIBHI,
SKI HaraJyroTh CydacHi aybllioHapii, abo Mopceke mip’s (Range alonga, Arborea
arborea). TyT 3HaiificHI TaKOX BiJOUTKHA YOPBOMOAIOHUX TBAPHUH, SIKI HaJCIKAIN
70 TUTOCKHX 1 KumbyacTux uepBiB (Spriggina flounderi, pizui Buam Dickinsonia).
Jeski  BUAM  IHTEPIPETYIOTHCA K  MOXJIMBI  MPEIKU  YICHUCTOHOTHMX
(Praecambridium sigillum, sxwuit 3a cermeHTari€eto Tia NOMIOHUA A0 TPUIOOITIB 1
xeminepoux) Ta roikomkipux (Tribrachidium heraldicum auckomnomioHOT
dbopmu). baraTo BUKOIMHMX 3aJUIIKIB I€1 payHH HE MAIOTh YITKOT TAKCOHOMIYHOT
MIPUHAJIC)KHOCTI.

PizHOMaHiTHA BEH/IChKA ¢ayHa, sKa BKITIOUA€E JOCTaTHBO
BHCOKOOPTaHI30BaHUX TBapWH, BKa3ye Ha TPHBAY CBOJIOLII0 Metazoa mpoTsarom

IPOTEPO30I0.

’

M

I /'/y/(/////

/

—
—

Puc. 5. BianTBopeHHsI NPUPOIHUX MOPCHKHX €KOCHCTEM BeH1Y Ta (payHH

Eniakapu
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IIuTaHHd 1JI9 CAMOKOHTPOJIIO:

1
2

. bioxiMiyHa eBoJTIOIIA.

. Ilepiri »uB1 KIITHHU, €BOJIIOIIS MpoKapioT. CydacHa cucTemMa IpoKapiorT.
Bunukaennst ¢otocuHTe3y. 3HAUYEHHA IIbOTO MPOIECY B EBOJIOLIT
OpPTaHIYHOTO CBITY.

. ®opmyBaHHs sapa. [lepii eykapioTu.

. EBomroniist crari.

. @imoreHeTnyH1 B3acMoBlTHOCHHHU Protozoa.

. Teopii BUHUKHEHHS 0araTOKTITHHHUX.

. XapakTepucTUKa 010JIOrYHOTO PI3HOMAHITTS BEHLY.

IpakTuyne 3ansarrs Ne 3-4

Tema: Bukonni 6e3xpe0eTHi MOPCHKHX €KOCHCTEM

Merta: Os3HallOMUTHCSA 3 BHUKOIIHMMH 3aIMIIKAMHA OJHOKJIITHHHHUX 1

0araTOKJIITUHHUX 0€3XpeOETHUX TBAPUH MOPCHKUX E€KOCHUCTEM, MPOCIIJIKYBATH

3MiHY (POpPM IPOTATOM MAJIE03010 1 ME303010.

Oobnamnanns: docunii popaminidep, rydok, KOpaJIOBUX MOJMIMIB, BIIOUTKH

XOJ/IB TIOJIXET, YepemalmHsiKd 3 BIIOMTKAMHA MOJIOCKIB, BIJIOMTKH TPHIIOOITIB,

BHUKOITHI MOPCBKI 1’KaKH, MIKPOCKOIIH, TabJINII, CXeMH, METOIMYHI peKOMEH/IaIIii.

20

3aBIaHHA:

1

. OsHaiioMuTHCA 13 PI3HOMAHITHITTAM BHUKOMHUX ¢opamiHidhep Ta

BIIOUTKIB  pajioyigpiid. 3apucyBaTH 3arajilbHUil BHIJIS[ — CaKaMiHH,
TEKCTYJApii, HOJl03apii, Barepinu, Py3yJiHu, TII00IrepiHUd, HyMyJliTeca,

pamiospii.

. PosrnsanyTH (pocunii BUKOMHUX TyOOK. 3apucyBaTH PEACTaBHUKIB I'yOOK

poxis Astylospongia i Ventriculites ta apxeortiaTy.
O3znaitomuTHCs 13 PI3HOMAaHITHITTSIM Maae030MChbKUX
KHUIIKOBOIIOPO)KHUHHUX 32 BUKOITHUMH 3aJIUIITKAMH KOPAJTOBUX ITOJIITIB

Ta CXeMaMu. 3apucyBaTH  3arajbHUN  BUDJISIL  NPEACTAaHBUKIB



CTPOMATOTIOPAT, XETETH, TaOyISIT, TeMIONITOIIeH, Pyro3, CKICPaKTHUHIH,
aJbLI10HAPIH.

4. Po3rnsinyTH BIAOMTKU TpuiioOiTIB. 3apuCcyBaTH cxeMy OyJOBU HaHIUpa
Tpuwio0iTa. 32 CXEeMOI0 O3HAWOMUTHCS 13 PIZHOMAHITHITTSAM BHKOITHUX
MIOMEpPHHUX 1 MOJIMEPHUX TPUJIOOITIB. 3apuCyBaTH 3arajbHUN BUTJISAT
Agnostus, Paradoxides, Asaphus.

5. O3HalilOMUTHCS 13 3arajJlbHUM BUTJISJIOM BHKOTHHUX XEJIIEPOBUX —
eBpuNTepUI. 3aprucyBaTH 30BHIIIHIN BUTIs EUrypterus.

6. Po3rnsgHyTH ynaMKu 4epemamHsKiB 13 BIIOMTKAMHU Yepernamiok
JTBOCTYJKOBMX 1 HYEPEBOHOTMX  MOJIOCKIB, 3aJMIIKH  BHKOITHHUX
TOJIOBOHOTMX MOJIOCKIB — aMoOHOied 1 OenemHiTiB. 3apucyBartu
3arajbHUM BUIJISIT aMOHO1AET 1 pOCTPYMIB PI3HUX BHUJIIB OCJIEMHITIB.

7. O3HalOMUTHUCS 13 PI3SHOMAHITTSAM BUMEPJIUX HIyNalblieBUX. Po3risiHyTH
s]lpa 4eperamoK MIeYOHOTHX. 3a CXeMaMu O3HAMOMUTHUCS 13 3arajibHUM
BUTJISIZIOM KOJIOHIM BUKOITHUX MOXOBATOK. 3apUCYBaTH 3arajlbHUNA BUTJIS]
Yyepernaniok BUKOMHUX Opaxiorno/ 1 KOJIOHIT MOXOBATOK.

8. Posrnsnytn Qocwmiii BUKOMHUX MOPCHKHX DkakiB. O3HaHOMUTHCS 13
PI3BHOMAHITTSIM ~ CTEOENBIIEBUX TOJKONIKIPUX PAaHHBOTO  IaJIe0300

3apucyBatu MpeACTaBHUKA BUKOMTHUX MOPCHKHX JIUTIH 1 KapmoiIeH.

TeopernuHi BizomocTi

VY KkiHLI BeHIy BiIOYBalOTHCS 3HAYHI 3MIHM B XapakTepi OPraHiuHOro CBITY,
[0 CIYryBajO OCHOBOI ISl TOAUTY BCi€i icTopii 3emMii Ha KPUNTO30HM 1
dbanepo3oil. Y kemOpii 3’sBUJIacs BEJIMKA KIJIBKICTh CKEJICTHHX 3aJIMIIKIB, SIKI
HaJleXaJld TBApUHAM IPAKTUYHO YCIX Cy4acCHUX THIIIB.

YrpynoBanHs MOpPChKOi (ayHu Oe3xpeOeTHHX y Tajeo30i CKiIaganucs i3
NPECTaBHUKIB PI3HUX THUIMIB. MOPCBHKI €KOCHCTEMU Malld CKJIAJHY CTPYKTYpY,
Oyau TMpeACTaBi€HI pI3SHUMHU EKOJIOTIYHMMHM TpylNaMd POCIUH 1 TBapuH.
[TpuMiTHBHI TpyNM BUKOPUCTOBYBAJM MACHUBHE TUIaBaHHS, Aper(yroun 3a TeUi€ro

a00 yTpUMYBaJIUCh Ha TTOBEPXHI 3 JIOMIOMOI0I0 CIEHIAIbHUX IJIaBAIbBHUX MIXYPIiB,
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3allOBHEHUX Tra3oM. TakMMH € KOJIOHIaJbHI KHUIIKOBOMOPOXHHUHHI cu(oHOodOpH,
SK1 1 ChOTOJIHI KUBYTh Yy MOpSIX. Y TepuIiii MOJOBHHI Male03010 Takui Ccrocid
JKUTTS BEJIM I'pantoiit (miaTtum rpantomitu 13 tuny HamiBxopnosi). Cepen HHX
Oynu Taki, MmO MPHUKPIIUIIOBAIMCA [0 IUIABAIOYMX BOJOPOCTEH, 1 Taki, IO
MPUKPIIUIIOBAJIMCS 10 MOpCbKOTO aAHa. ['pamTomitu 3’sBuivcs y kKeMOpii 1
MOBHICTIO BHMEPJIM Yy paHHbOMY KapOoHi. BOHM € KepiBHUMH KONaJMHAMHU
OpAOBUKA y TOBIIAX SIKOTO YMCEIBHO TPAIUIIOThCA. Cepell MpeACTaBHUKIB 1HIITNX
tumiB Oyno ©Oarato OeHTOCHUX ((opM, sKI JeKaJId Ha JHI, IOB3aJH,

MPUKPITLTIOBAIIUCS TOLIO.

Haitnpocrinmi (Protozoa) mpejpcraBieHi y BHKOIIHOMY CTaHI HPHOJIM3HO
30 000 BuaiB, HaWIaBHIII 3 HUX MalOTh KeMOpIWCHKUM BiK. Sk mpaBuio, 1e Ti
OJHOKJIITUHHI, $IKI YTBOPIOIOTH 30BHIIIHINA ckeneT. CKIaja iXHIX MiHEpabHUX
CKeNeTiB  KapOOHAaTHUM ab0 KpEeMHHUCTHH. Y BHUKOMHOMY CTaHi IIHPOKO

npezcTaBicHi Gopaminidepu 1 B MEHIII# Mipi pamionspii (puc. 6).

'8
Vg

Puc. 6. Bukonni Haitmpocrimi: 1-7 — ¢popaminidpepu (1 — Saccamina, 2 —
Textularia, 3 — Nodosaria, 4 — Schwagerina, 5 — Fusulina, 6 — Globigerina, 7 —
Nummulites), 8 — pamiomspii.

®opaminidhepu (Foraminifera) namexarb a0 Kiacy capkojoBuUX. BoHH

MalTh Yepemnamiky 3 OJHMUM abo OaraTbMa OTBOpaMHU JJii HUTKOIOIOHUX
MICEBIIONO I, BIIbIIICTh 13 HUX € OEHTOCHUMH (hopMaMmu, Pijlie Ie IIAaHKTOHHI
opranizmu. Yepenamku ¢opaminidhep OyBaroTh MOpPUCTI a00 CYIIBHI, OJTHO- YU
OararokaMmepHi, OJHO-, JIBO-, YM OaraTOpsHl, CHIpaJbHO-KOHIYHI, CHIpaJbHO-
TI0CKi, KiyOkomomiOHi. Halmpocrimi 3a OyJ0BOIO OJHOKAMEpHI Yepemnaniku
MpaBWIbHOI 1 HenmpaBuiibHOI (hopmu. HaitbinbIie po3noBCcroKeH1 OararokaMepHi
Yeperaiiku. Ix KaMepu BIJIOKpEMJIEHI OJHa BIJ OJHOI cenTaMu 1 3’€AHaHi

BEIIMKUMH OTBOpaMu — anepTypamu. Halipocrimmuii ckenetr MaroTh hopaminidepu
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3 psALy acTpopwW3ija, KyIu HaJIeKUTh Saccamina. Yepenamika Moke MaTH Pi3HY
dbopMy, CTIHKA ariTOTHHOBAHA IMIIIaHA, YaCOM BamHSIKOBA. TeKCTymspiinu mMaroTh
OaraTokaMepHy 4epemnaniky, HaiyacTiiie 3 BamHSKOBOI CTiHKOK. Bimomi 3
opnoBuka. Fusulina i Schwagerina nanexxats 1o Qy3ymiHig i3 6araTokaMepHUMHA
CHipanbHO-TUIOCKUMH, Iapo-, BEPETEHO-, a00 JMCKOMOMIOHUMHU YeperankaMu.
HyMmymiTian MaroTh BamHAKOBY OaraTokamepHy depenamiky po3mipom Big 3-10 go
120-160 mm. Lle 6inpin mi3Hi GpopamiHidepu, BiIoMi 3 Kpenu.

Pamionapii (Radiolaria) — MikpockomiuHi MOPCHKI IIAHKTOHHI OpraHi3MHU,
Kl MarTb KpemHieBuil ckener. Posmipu Bim 40-50 Mxm 10 1 MM, 3pinka
JOCSITAI0Th KUIBKOX caHTUMeETpiB. CKelleT pamloisApiil CKIAaJHUN, aKypHHM, Mae
chepuuHy, 3ipyacty abo 1oJoMonoaAioHy dopMmy. Y BUKOMHOMY CTaH1 Biomi 3
keMmOpito. CKeneTH pajloyispiid CKIAJal0Th OCHOBY TaKUX IMOPiA K PaIIOJISPUTH 1
OTIOKH, TPAIUIAIOTHCS TAKOXK Yy KPEMHHUCTUX TJIMHAX, SIIMaX, BYJKaHIYHUX Ty(dax i
KPEMHUCTUX BamHsAKax. Pamionsipii BUKOPHUCTOBYIOTHCS JIsi BU3HAYEHHS BIKY
KPEMHUCTHUX TOPIJI.

['yoxku (Porifera, Spongia) — nepeBa)xHO MOPChKi OpraHi3MHu, IOOUHOKI ab0
KOJIOHIQJIbHI NMPUKpIIieH1 0eHTOCHI popMmu. Ckenet ry0oKk Moxe OyTH OpraHiYHUM
abo wmiHepasibHUM. OpraHiuHUNd CKENEeT CKJIAIa€ThCd 3 POTOBUX BOJIOKOH.

MiHepanbHHUI CKeNleT MPEACTAaBICHUN OKPEMHUMH TOJKaMU (CHIKYJIaMH), MOXKeE

Oytu BamHskoBUM abo kpemHucTuM. Crikynu BamHskoBux rybok (Calcarea)
CKIIAJAI0ThCA 13 KPUCTATIB KaJbIUTY, & KPEMHUCTHUX — 13 Omajiay. Y BHUKOITHOMY
cTaHl 30€perjmcs OKpeMl CIIKYJM BAamHSAKOBHUX T'yOOK 1 mull (Gopmu, siKi Maiu
pemnTyacTuid ckener. BamHsAkoBI ryOKM BigoMl 3 JEBOHY 1 0 HAIIMX MJHIB.

3Buuaitni ryoku (Demospongiae) MaroTh KpeMHi€BUH, poroBuii abo 3MilIaHHA

ckeneT. Y BHUKOMHOMY CTaHl 30eperjucsi ryOKu, CKEJeT SIKUX MOOyIOBaHUU 13
CHastHUX MK COOOI0 YOTUPHUOCHOBHUX CHiKyJ. Yac IXHBOTO ICHYBaHHS — 3 BEHAY 1

710 HaIMX JOHIB. I3 BeHAy BigoMi Takok Tak 3BaHi ckisHi ryoku (Hyalospongia).

[TounHaroun 3 KeMOpirO BiOMi BCi Kiacu TyOok (puc. 7). Y paHHBOMY Majie030i
Oynu momupeHi KpeMmHieBl ryOku. ['yOku 3 BamHSIKOBUM CKEJIETOM 3’SIBUJIHCA Y
neBoHl. B ropcbkomMy 1 KpeHgoBOMYy Mepiofii T'yOKHM Maju MOPOJ0YTBOPIOIOUE
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3Ha4YeHHs. Y KaiHO0301 KUIBKICTh TYOOK 3MeHmmiacs. [laneo3oiicbki ryOku Oymnu
KUTEIIMA MIUIKOBOJHHUX MOpIB, Y Me€3030i 3’SIBHIIMCA TIMOOKOBOIHI (POpPMHU.

3aJIUIIKK MPICHOBOAHUX T'YOOK B1JIOM1 TOYMHAIOYH 3 IOPH.

Puc. 7. Bukonni HUKYI
oararoxiaiTunni: 1-2 — r1y6km (1 -
Astylospongia, 2 — Ventriculites), 3 -
apxeoluaTH.

Apxeomiat  (Archaeocyatha) — BuMepia rpyna MOPCBKUX JIOHHHX
INPUKPIIVIEHUX TOOJUHOKMX 1 KOJIOHIAJBHUX OpPraHi3MiB 3 KyOKOHOJ10HUM
MOPUCTUM KapOOHATHUM cKejeToM (puc. 7). Posmipu kyOka Bim 3-5 mo 300-
500 MM B miameTpi. CKeNeT CKIaIaeThCs IEPEBAKHO 3 JBOX CTIHOK — 30BHIIIHBOT 1
BHYTPIIIHBOI. ApXeoliaTd MalTh BeJIMKE cTpaTurpadiuiHe 3HAYeHHs I
KeMOpito, OKpemMi 3 HHX JOXWIM [JI0 CcepeaHboro kemOpito. BoHu €
NOPOAOYTBOPIOIOYMMU 1 pU(POYTBOPIOIOUUMH OPTraHi3MaMHU.

Kumikosonopokuunni  (Coelenterata) —  GaraToKIiTHHHI — JABOIMIAPOBI

pagiaTbHOCUMETPUYHI BOJHI, TIEPEBAKHO MOPCHKI, TBAPUHU. Y BUKOMHOMY CTaHI
BOHM BIJIOMI 3 BeHAy (BiAOWTKHM). CKeneToyTBOpIOOUYl (OpMU 3 SIBUIHCS Y
KeMOpii (puc. 8).

Bukonni rigpoinni (Hydrozoa) mosinu HamexaTh 10 CTpOMaTomopar i

xeretua (puc. 8). CrpomaTomopaTd Majaud KapOOHAaTHUH CKeJleT (LIEHOCTEyM).
Ckener koyoHii (OpMyBaBCS €IUHOIO0 KOJIOHIATHHOK OCOOMHOIO (IIEHOCAPKOM).
CrpomaTtornoparu BiIoMi 3 CEPEIHbOIO OPJOBUKA MO KPEWly BKIOYHO; HAWOLIbII
pPO3MOBCIOJKEHUMH Oyiau B CUIypl 1 JIeBOHI, Koiu Opaid ydacTb Yy
pudoyTBOopeHH1. XeTeTHAN — KOJIOHIAIbHI OpPTaHi3Mu, 110 YTBOPIOBAJIM MaCUBHUN

MOJIIMHSK 13 TOHKUX NapaliebHUX YU TAITY3UCTUX 3001AHUX TPyOOuOKH. MacuBHI
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NOJIMHAKA Manu (opMy IacTuH, HamiBcdep. Bimomi 3 opaoBuka 10 €oleHy,

0CO0JIMBO YKCENbHI Y KapOoHI.

Puc.8. Bukonui kumkoBomopo:xkHunHi: 1-2 —  Stromatoporata
(Stromatopora), 3 — Chaetetidae (Chaetetes), 4-5 — Tabulata (4 — Favosites, 5 —
Syringopora), 6 — Heliolites, 7-9 — Rugosa (7 — Calceola, 8 — Lithostrotion, 9 —
Lonsdaleia, 10 — Caninia,), 11-12 — Scleractinia (11 — Montlivaultia, 12 —
Cyclolites), 13 — Alcyonaria (Tubipora).

Bigbutkun nOporomMeny3 Bigomi 3  BEHAY 10 pPaHbOrO  OPJAOBHKA.

Cuudomenysu (Scyphozoa) Bimomi 3 BeHay 1 10 HaImX aHIB. Jl0 HUX BiZHOCSTH 1

KOHVYJIAT, XITHHOIAHI CKEJETH SKHUX TPAIUIIOTECS 3 CEPEIHBOTO0 KEMOPiro 0
Tpiacy.

Kopasosi mominu (Anthozoa) — HaiOiIBII BHCOKOOpPTaHi30BaHI MOPCHKI

MOOJIMHOKI a00 KOJIOHIaJdbHI KHUIITKOBOMOPOXXHUHHI. BUIBIIICT 13 HUX MAarOTh
30BHIINIHIN BaIHSIKOBUN CKEJIET. BUHITKOM € amblMOHApii, K1 MalOTh BHYTPIIITHIN
BaIHSAKOBUN ab0 poroBuil ckejeT. Y KOJOHIAJBHUX KOpajiB MOJIMHAK (CKEIeT
KOJIOHII) CKJIAJIJa€ThCS 3 OKPEMHUX KOpaJiTiB (CKENEeTIB MOJIMIB). Y MIpy pOCTy

TIOJTIN TIEPEMIINIAETHCS BBEPX 1 HATOYIOBYE CKENeT. 3aleXHO Bil 0COOIUBOCTEM
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https://www.google.com/search?client=firefox-b&q=Chaetetidae&spell=1&sa=X&ved=0ahUKEwjK8Mrh54jaAhWCJSwKHeiWD1gQBQgjKAA

OyZnoBU M’SIKOTO Tina, OyJOBM CKENETy 1 HOTO CKJIQJHOCTI Cepell KOPaOBUX
NOJIMIB  BUAUIAIOTH:  TaOynsATH,  TelioToifgei, TeTpakopaiu  (pyrosmu),
IIECTUIIPOMEHEB] KOpaJIM, OKTOKOpajad, ab0 BOCBMHUIIPOMEHEBI (ajblloHApIi).
TabyaaTu — Ie BEMepJa Ipyna KOpaJoBUX IOJMIMiB. IX KOMOHiambHi (opMH, SIKi
OyJI MOPOAOYTBOPIOIOYHMMHU OpraHi3MaMHM Taje03010 (KeMOpiid — mepM), 0coOJIUBO
XapakTepHl Mg CWIypy 1 JEBOHY, KOJM OpaJii ydacTb y pH(OYTBOpPEHHI.
['emioroigei — Texx BUMEpIl KOJOHIadbHI (OpMH, BiIOMI y BUKOIHOMY CTaHI 3
CEpEeIHbOI0 OPJIOBUKA JI0 CEPEAHBOTO JI€BOHY. Pyrosu — BUMeEpJIl MOOJIUHOKI ab0
KOJIOHIQJIbHI KOpAaJK 13 30BHINIHIM CKeJIeTOM (CepelHil MeBOH — paHHIN Tpiac).
Cepen meCcTUIPOMEHEBHX KOpaJiB CKEIETOYTBOPIOIOUMMHU € CKJIEPAKTHHII, fK1
BIJIOM1 3 CEPEIHBbOTO Tpiacy J0 Hamux AHIB. KonoHianbHi hopmu 6epyTh ydacTs y
dbopmyBanHi pudiB. BocbMunpomeHeBi kopaiu 00’€HYIOTh Cy4acHI 1 BUMEPIII
dopmu. Ix 3HaXiIKK y BUKOITHOMY CTaHi BijoMi 3 Tpiacy.

TakuMm 4YWHOM, BIOMTKH HaWJAaBHINIUX OE3CKEJIETHHX IIEJCHTEpaT BigoMmi
MOYMHAIOYM 3 BEHAY. Y KeMOpil 3’SBUJIMCA CKEJIETOYTBOPIOKYI TIIPOiIHI 1
KopaJioBi noJjinu. Haitbisipi pi3HOMaHITHUMHU Y TIAJI€0301 Oy TaOyJISATH 1 pyTO3H,
a B ME30-KallHO301 — CKJIEpaKTHHII 1 OKTOKOpPANH, SIKI 3MIHWIM JaBHI BHMEPJIl
rpynu. KukoBonmopoXKHUHHI, 0COOJIMBO CTPOMATOIOPATH, XETETHIU, TAOYJISTH,
pYro3u, CKJIEPaKTHHII 1 OKTOKOpaJM € IHIUKATOpaMHU MOPCHKOTO CEpeoBHINA 3
MOCTIITHOIO COJIOHICTIO; € MOPOAOYTBOPIOIOUYMMHU OpraHi3Mamu, OepyTh y4acTh B
YTBOpPEHHI pr(iB 1 BIAITPAIOTh BAXIUBY CTpaTUTpadiuHy poJIb.

[3 mnouaTky mnaneo3or0, y KEMOpIMCbKMX MOpSX BiIOMI 1  Taki
BHCOKOOPTaHi3oBaHI TBapuHH, sk wieHuctonori (Arthropoda), npencrasieHi
TphOMa TUIAMH — 35I0POIUXAIOUNMHU, TPHIIOOITAMH 1 XETIIIEPOBUMHU.

TpunoGitu (Trilobita) — BUMEPITi MaJIe030MChKi MOPCBKi
yyieHUCTOHOT1 (prc. 9). Mayin BUIOBXKEHE JBOCTOPOHHBOCUMETPUYHE TIJIO BKPUTE
CIUHHUM TAaHIIMPEM, PO3JIUICHUM JBOMA TMO3J0BKHIMU OOpO3HAMH Ha TpH
yacTuHU. [laHiMp cki1agaBcs 13 TOJOBHOTO, TYJIYOOBOTO 1 XBOCTOBOTO BIUILTIB.
UepeBiie BKpHUTE M’SIKOIO TUTIBKOIO — MeMOpaHow. Y TpwioOiTiB Oymu mobpe

PO3BUHYTI TpaBHA, BUJIJIbHA, KPOBOHOCHA, HEPBOBA 1 cTaTeBa cucTemMu. J(uxaHHs,
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OYEBUIHO, 3JIACHIOBaJOCS 3i0pamMu 1 moOBepxHew uepeBld. KiHIIBKH
HEcreliani3oBani, JBOTUIIsACcTl. Odi, MPOCTI 1 CKJIa/aHI, PO3MIIIEHI Ha TOJIOBHOMY
mmTi. OChOBUM HIMT MOJLISABCS Ha OCbOBY (Tpabenb) i OokoBi yacTuHHU. Tyimy0
(Topakc) ckmamaBcs 3 cerMeHTIB (Big 2 o 40), ski Manu meHTpaibHy (paxic) i
OoxoBi (rieBpr) yacTUHU. CerMeHTH BIIIUISIUCS OJUH BiJl OJTHOTO CIUHHUMH
Ooopo3Hamu. Ha KOXHOMY CErMEeHTI pO3MIIEHAa Iapa JABOTULICTHX KIHIIBOK.
XBocTOBHM BiALI (MiriAiil) O6yB yrBopeHuii 3pocaumu cermertamu (Big 1 go 30).
[TameoHTONOTHM MOAUISIOTH TPUIOOITIB HA MIOMEpHI (MaJOWJIEHUCTI) 1 MOJTIMEpHI
(6araTounenucti). Jlo MioMepHUX BIZHOCATHh MajuX (0 2 CM) TPHIIOOITIB 13 JBOMA
ab0 TpboMa TynyOOBUMH cerMeHTaMH. Yac iXHBOTO ICHYBaHHS — KeMOpiil —
opnoBuk. TumnoBuii npeactaBHuk — Agnostus. ITomiMepHi — BeIuKi 32 po3MipaMu
Tpuino6OiTu (Bix 1 10 70 cM), KUIBKICTh TyJyOOBHUX CETMEHTIB y HUX Oublie 5. Yac
iXHBOTO ICHYBaHHS KeMOpiii — mnepm. HaiOutemn BigOoMI TpPynu MOJIMEPIB:
Paradoxides (cepenniii kemOpiit), Asaphus (paHHIH 1 CepeaHid OPIOBHUK),
Megistaspis (opmoBuk), Phacops (curyp — neBos), Ittaenus, Trinucteus (opoBuK),
Phillipsia (xap6oH). bBunbiricte TpuaoOITIB OyiIM MOPCHKMMHU PYXJIUBUMH
oentocHuMH Gopmamu. Cepelr HUX TPAIULSUIMCS 1 XMXKAKH, 1 TPAaBOiIHI, MYJIOiIHI, a
TaKOXX TMaJalbIIUKU. JIMUMHKKA TPWIOOITIB BEIW TUTAHKTOHHUM CITOCIO KUTTI.
[TounHaroun 3 OpAOBHMKA KIUTBKICTh TPUJIOOITIB MOCTYIOBO 3MEHIIYBaJacs 1 J0

KIHI[Sl IEPMCBHKOTO NIEP10/ly BOHU BUMEPIIH.

Puc. 9. Buxkonui wienucronori: 1-4 — tpuno6itu (1 — Agnostus, 2 —
Asaphus, 3 — Paradoxides, 4 — Trinukleus), 5 — xemiteposi (Eurypterus), 6-8 —
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pakomnonioHi (6 — uepenamika dinomnonu, 7 — yepenamka octpakoau Moellerita, 8 —
Balanus).

Pakomoni6ni (Crustacea) Bijomi 3 modyarky kemoOpito (puc. 9). Haituacrime y

BUKOITHOMY CTaHI TPAIUIIOTHCS JpiOHI TOHKI Yepemamnikv 3s0pOHOTHX payKiB —
dbimonoa. I3 keMOpito BiAOMI 1 UeperamKkoBl paku — OCTPAKOIH, K1 Y BUKOITHOMY
CTaHl TPAIUIAIOTBCA B 0araThOX OCAJ0BUX IOPOAAX, YACOM YTBOPIOIOTH 3HAYHI
CKYITUEHHS — OCTPAKOO0BI BaITHSAKH.

I3 xeminepoBux (Chelicerata) naiiOinblie reosoriyHe 3HAYCHHS MAalOTh

EBPUIITEPUIN — PAKOCKOPIIOHU (OPAOBUK — MEPM), Kl 1HOMAI JOCATAIN 3HAYHHUX
po3mipiB (1o 2 M y noBxuny) (puc. 9). lle Oynu HaHOIIBINI WICHHCTOHOTI 3 YCiX,
Kl KOJM-HEOyIb ICHYBaduM Ha 3emull. PakocKOpmioHHM BIIOMI MNOYMHAIOUU 3
OpJIOBHKA, PO3KBITY JOCATIIM B CHJIypi 1 MepIii MonoBuHI JeBOHY. IX Tino 6Gyino
MOKPUTE YUCICHHUMHU MIWIMAMH, CKJIAAaaocsi 13 5 TOJOBHUX, / TPYOHUX 1 6
YEpPEeBHUX CErMEHTIB Ta OBAJBHOIO XBOCTOBOI'O IIaBIls, a00 KIHIIEBOI TOJKH.
PyxnuBi, moOpe 030po€Hi, BOHU OyJIu CHpPaBXHIMU BOJIOAAPSIMH CHIYPIMCHKUX
MopiB. HalixapakTepHilnii MpeACTaBHUK — €BPINTEPYC HA HOrax MaB TOJKH. Y
NTEpPOroTyca Iepiia napa Hir nepeTBopuiacs y JoBri kiemHi. Ha kiHmi Tiia BiH
MaB IIHMH, SKUMH yOWBaB CBOIO 3100M4. Ha mowaTky mepMmchKOro mepiomy I
BEJIMKI XEIIEPOB1 3HUKIIU.

Moutocku (Mollusca) Bigomi nmounHarun 3 keMOpito. OcoOMBe reoIoriuHe
3HAYCHHS MaroTh YEepPEBOHOT, JIBOCTYJIKOBI, TOJIOBOHOT1 1

nakpiokonapunu (puc. 10). Haiigapuimumu uyepeBoHormmu  (Gastropoda) e

MEPEeHBO3SIOPOBI, SKI MM TJIOCKOCHIPaibHI 1 KOBMAYKOIMOAIOHI Yepernaliky.
BukonHi depeBoHOTI TepeaHbO3siOpoBi — mpenctaBauku poxy Bellerophon. Vv
KapOOH1 B TEPEAHBO3SIOPOBUX B3SUIM TOYATOK 3aTHBO3SIOPOBI 1 JIETCHEBI.

[Mpenkamu Bcix aBoctynkoBux (Bivalvia) Oymm sikick mpuMiTHBHI KeMOpiHChKi

pPOTOOpaHXii, Bil IKUX Yy CepeHbOMY KeMOPIi B3sJIM MMOYaTOK ayToOpaHxii, a Ti y
CBOIO 4UEpPry B OPJOBUKY Jlajli IOYATOK cenTaOpaHxisM. Y JCBOHI 3’ SBUIJIHCS

VHIOHIM, Kl PO3CENUIUCS B MPICHUX BojJoiMax. Uepenamku IBOCTYJIKOBHX
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MOXXYTh YTBOPIOBAaTH 3HAYHI CKYITYEHHS (BamHSKHU-Yepenanrasky). [0JI0BOHOTI
moimocku (Cephalopoda) — HaitbinbIn BUCOKOOpTraHi3oBaHi cepes] yCiX MOJIIOCKIB i
ycix 0Oe3xpebeTHuX. BoHu 00’€qHYIOTH Cy4acHMX KaJlbMapiB, KapaKaTHllb,
BOCBMHUHOTIB, HAYTLTYCIB 1 BHUMEPIUX OPTOIEPATUT, AMOHITIB, OEIEMHITIB Ta
iHmux. Hayrtinoigei Oynu HIMPOKO PO3MOBCIOKEHI B OPAOBUKY 1 CHIIYPI.
HaiiGinbIn BiTOMUMH TIpe/ICTABHUKAMY TOJIOBOHOTUX Oyjd opTolepacH. Ix m’sike
T1JI0 TOI0OHE 10 CY9aCHUX BOCHBMHHOTIB XOBAJIOCS Y JOBTY IPSIMY Y€pETaIiky, sKa
JTy’Ke HaragyBajga npsMui pir (y mepekiaal opTolepacd W o3Hadyae MpsSMHUM pir).
3aBaoBxku BoHHM Oynu 70 1 M. [ImaBanmu depemnamnikoro Brepes, a mij 4ac CIOKOI0
nepedyBajau y 3aBUCJIOMY CTaHl 3aBASKU MOBITPSHUM KaMmepaMm 1 JIOBEIbKUM
HIyNajablsiM, $SKI TBapuHA poO3Myckanda MoAI0HO a0 mapamryta. Yepenarika
KOopaOiukiB Oyja CHipajdbHO 3aKpyd€Ha 1 MepeTBOpUiaci y TiIpOCTaTUYHUN
amapar, SKAi J03BOJIAB iM 3MIHIOBAaTH IUIaBy4icTh. Uepemaika po3jiieHa Ha
Kamepu (TII0O 3HAXOJIUTHCA B OCTAaHHIM, HAWUOUIBLIINA Kamepi) MOoNnepeyHUMU
NEPErOpoKAMHU, SIKI MPOHU3aHI CUPOHOM — JOBTMM BUPOCTOM TLIa TBapHHH, Y
SAKOMY TMPOXOASATh KPOBOHOCHI cyauHHU. Cepejl CydyacHHUX TOJOBOHOTHX 3 TaKOIO
yepenanikoro Bigomui juime 1 Bux — Nautilus pompilius. Y neBoHi 3’sBruncs iHIII
IPyNy TOJIOBOHOTHX — amoHiTH (Ammonoidea) i3 cmipaJbHO 3aKpyd4EHOIO
YepernamKkow. Y HIWKHbOMY KapOOHI BUHUKIM TEpIll MPEICTABHUKU BHIIHMX
TOJIOBOHOTHX, Yy SKHX Yepernamika IOCTYIIOBO peIyKyBajlacs 1 BHUSBUJIACS Yy
CepelMHl MK M SKUMHU TKaHHMHaMu Tijga (TAKIAC BHYTPINIHbOUYEPETAIIKOBI
Endocochlia). HaiinaBHimumu cepe HUX Oyiau OCIIEMHITH, SKI MaJH II¢ JTOCHTb
BEJIMKY BHJJIOBKCHOKOHIUHY YEpEIaIKy JIUIIE MPUKPUTY MAHTIHHOIO CKJIAJIKOIO
Tima. Y BHUKOMHOMY CTaHl HaiyacTimie 30epira€ThCsi pOCTpalibHa YacTHHA
yepenamikyd OeJNIEeMHITIB, BIJOMa MiJ HAa3BOI0 «YOPTOBl Maibli». AMOHITH 1
OerneMHITH OyJIM IIMPOKO PO3MOBCIOKEHI y MOPSX Malie030l0 1 ME303010.

benemHITH — aKTUBHI TUIaBIIi, XKUTE1 MIeab(y, MPOLBITATIN Y I0P1 1 Kpeni.
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Puc. 10. BukonHi Mo/IlockH Ta mynajableBi: 1-2 — TOJJOBOHOT1 MOJIFOCKU
(1 — pocTpymu pi3HEX BUAIB OeJeMHITIB, 2 — yepenaiika amoHiTa Acanthocerus),
3-5 — wuepenamku 1ureuonorux (3 — Terebratula, 4 — Conchidium, 5 —
Dictyoclostus), 6 — xoonist MoxoBaTok Fenestela.

3 nHOM OyJo TOB’S3aHO JKUTTS MpeacTaBHHMKIB Tumy Lllynanbiiesi

(Tentaculata), mo sikux HajeKaTh MOXOBATKH 1 muiedoHori (puc. 10).

MoxoBatku (Bryozoa) ymepmie 3’sBuiucs B opAoBuKy. Lle mepeBakHO
MOpPCBbKI TBapUHH, SAKI TPAIUBUIMCS Ha PI3HUX [NHOWHAX, TOYMHAIOYH 3
NpUOEpPEeKHUX KaMEHIB 1 JO 3HAYHHUX TMUMOMH. Pazom 3 1HmMMHM Oe3XpeOeTHUMU
MOXOBATKHU OYJIH 1 € BAXKJIMBUM KOMIIOHEHTOM MIIBOJTHUX 00OpOCTaHb. Y TBOPIOIOTH
KOJIOH11, sIK1 HalyacTillle JEPEBOBUJIHI, pO3TayKeHl. Y JESKUX BUMAJKaX TUIKU
KOJIOHI11 CIUTIOIIYIOTHCS B OJHIM IJIONIMHI 1 HATaAyIOTh IJIACTUHKH, a caMa KOJIOHIs
nmoAiOHa 10 TydYKa JUCTKIB. SIKIIO JK KOJIOHIS CTEIUTHCS IO CyOCTparty, TO
yTBOPIOE Ha JHI a00 Ha cjaHl BOJOpOCTEeM TOHKI Kipouku. KokHa KOJOHIs
00’€Hy€E BEIMKY KIJIBKICTh OCOOMH 1 3a 30BHIIIHIM BUTJISIIOM YacTO Harajaye
ripoigHi mominu. Po3Mipu KOJIOHIN HEBENHKI — KibKa CAaHTHUMETPIB, a OKpeMi
0ocoOuHU B HUX — He Outbiue 1 mm. IlepenHiii KiHelb Ti1a OKpeMOi 0COOMHHU BUIBHO
OMHBAETHCSI BOJIOIO 1 Ma€ POT, OTOYCHWM BIHOYKOM IIymajelb. 3aHs MOJOBHUHA
TiJla OTOYEHa MOTOBUICHOIO KYTHKYJIOK, Ky BHJLISAE 30BHIIIHIM emiTenid 1 Mae
BUTJISI YaIIeYKy a00 MIIIOYKa.

[Tneyonori (Brachiopoda) — mnooauHOKI MOpCHKI JOHHI TBapuHHU 13

JIBOCTOPOHHBOIO CHMETPIEI0, TUIO SIKUX 3aXOBaHE Yy JIBOCTYJIKOBY YEpEIallKy.
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30BHI BOHM HaraJayiTh JABOCTYJIKOBHX MOJIIOCKIB, ajl€ PI3KO BIAPI3HSIOTHCS BiJ
HUX BHYTpIIIHBOIO OynoBoro. KpiM Toro, depenaimika Opaxionoja Mae€ CIUHHY 1
YepeBHY CTOPOHHM, a He JIB1 OOKOBI, K Y MOIIOCKIB. I1e4oHOr1 BiIoMi TOYMHAIOUN
3 paHHBOTO KeMOpito. Y BUKOMHOMY cTaHi BigmomMo Oiubmie 10 000 BumiB, TOJTOBHUM
yiuHOM Tnaneo3oiicbkux. CydacHa (ayna Opaxionoj Hajiuye Bchoro 280 BUIB.
[MpencraBuuku pomy Lingula i3 rpymu HaimaBHIMIMX 0€33aMKOBHMX IIJICUOHOIHX
XKUBYTb 1 B Ham yac Ta mnporarom 500 MIH. p. Maibke HE 3MIHUJIM CBOE]
oprasizariii. BijbIricTs Opaxionoa HEPYXoMo MpHKpiruieHi g0 aHa. Lingula marothb
JIOBre M’SICUCTE BITbHE CTeOeNbIle, SKE 3aHYpPIOEThCS y M'sikuii 1pyHT. Cepen
BUKOMHKUX (hOpPM OCOOJMBO CBOEPITHUMHU € BHJIH, SIKI UM Yy BOJI 13 IIBHJIKOIO
TEUI€I0 1 MPUKPITUIIOBAIMCA YEPEBHOIO CTyJNKow. llg crynka wmama BUrIsa
BHCOKOTO TOBCTOCTIHHOTO KOHYCa, Y SKOMY pO3MII[yBajlacsi TBapHHA, a CIIMHHA
CTyJIKa OyJia HEBEJIMKOIO KPHUIIEUKOI0, SIKa 3aMHUKaja BX1Jl y KOHYC.

[onkomikipi (Echinodermata) y BukomHomMy cTaHi BifiomMi 3 BeHIy 1 B
kuibkocTi 5 000 BuaiB KUBYTH 3apa3. Lle Mopcbki 1oHHI TBapuHHU. Cepesr CydacHHUX
MEepeBaXaloTh TOJIKOIIKIPI, SIKI BUIBHO PYXarOThCSA, TUIBKHM MOPCHKI Jiil
NPUKPIIUTIOIOTECSL O CyOCTpary 3 JOMNOMOIOK  OCOOJIMBOTO  CTEOENbL.
[Tpukpinneni Gopmu Oynu HaA3BUYANWHO PO3MOBCIOHKCHUMH 1 PI3HOMAHITHUMHU
0COOJIMBO NPOTATOM TAJ€03010 i B MeHIIii Mipi y Me3030i. IX BimHOCATH 10
niaruny crebenbieBi ronkomkipi [lenpmarosoi (puc. 11). Jlo HuUX Hamexarbh
BUKOIHI Kyacu: kaproiaei (Carpoidea) — Bizomi i3 KeMOPit0 10 HIXKHBOTO JICBOHY,
mapoBukn  (Cystoidea) —  xapakTepHi Ui CWIypy, eApioacTepoimei
(Edrioasteroidea) — Bimomi 3 KeMOpitO JO HIKHBOTO KapOOHY, MOPCBHKiI OyTOHU
(Blastoidea) — 3’sBuiHCS y HUKHBOMY CHIIYPi 1 BUMEPJIH B MEPMCHKHI mepio, a
TaKOX CydacHHMM kiac mMopchki jimi (Crinoidea) — TpamisioThCsA MOYMHAIOYU 3
KeMOpito 1 pazom 13 BukomHuMH (Oubiie 300 poiB) HAPAXOBYIOTh KiTbKA THUCSY
Bu/iB. HaliOinbIn pi3sHOMaHITHUMHU CTEOENBbIIeBl TOJKOIIKIpT OynaM y maneo3oi i
me3030i. o ngpyroro migtuny Eneyrepo3oi Hanexxarb MOPCBKI  DKaKu
(Echinoidea), mopceki 3ipku  (Asteroidea), odiypu (Ophiuroidea), romotypii
(Holothuroidea) i odiounuctu (Ophiocistia — BukomnHa rpyma).
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Puc. 11. Bukxonni credenbueBi roakomkipi: 1 — wMopceka imis

Bothryocrinus, 2 — Heckericystis, 3 — Rhipidocystis.

IIuTaHHA 1J CAMOKOHTPOJIIO:

1. OcobnmBOCTI KEMOPIMCHKOT (hayHH.

2. Pi3HOMaHITTS HAUTIPOCTIIIUX MOPCHKUX €KOCUCTEM Majie0301o0.

3. BukormHi ryOKku Ta apxeoriaTH.

4. TToxo)KEeHHs KUIIIKOBOIIOPOKHUHHUX Ta X PI3HOMAHITTS Y MajIe030i.

5. TloxomkeHHs Ta €BOJIIOLISA MOJIFOCKIB. BUKOIHI MOJIIOCKH I1aJIE03010 1
ME303010.

6. BukomHi mynanbiesi Ta ix ctpaturpadiyie 3HaYSHHS.

7. TloxomKeHHs WIEHUCTOHOTMX. TpuioOiTH, pakomoAiOHI 1 XellepoBi
1aje03010.

8. Pi3HOMaHITTS TONKOWIKIpUX Yy Tmaneo3oi. BuxomHi ctebenblieBi

TOJIKOTIKIPI.

IpakTnuHe 3aHaTTa Ne 5

Tema: IloxomkeHHsI Ta €BOJIOLiISE HUKYUX XOPAOBUX. BukomHi

oe3lesenui
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Meta: O3HalOMUTHUCS 3 TIMOTE3aMH MOXOJKEHHS XOPIOBUX, BUKOITHUMHU
0e34epenmHUMH 1 IOKPUBHUKAMH, & TAKOXK MPOCTEKUTH MOYATKOBI €TaIy €BOJTIOII1
XpeOeTHUX.

Oo6aagnanHs: TaOIUIll, CXEMH, METOJUYHI pEKOMEH TaITii.

3aBaaHHA:

1. BuBunt ocoOnMBOCTI OYyJOBM BHUKOMHHMX Oe€3uepenHux. 3apucyBaTu

cxeMmy OyJIOBU XalKOYyeJIJIu i FOHHAaHO300Ha.
2. PosrnsgHytTH 1 3apucyBatH (UIOTEHETHYHE JIepeBO Oe3IeIeITHUX.
BinMiTUTH HIMOBIpHUX MPENKIB KPYIJIOPOTUX 1 MEPIIUX MIEICTTHOPOTHX.

3. OsHaifomuTHCS 3 OCOOJMBOCTSAMH OyIOBH Mal€O30MCHKUX IMUTKOBUX
Oesmienenuux (ocTpakoaepm). 3apucyBaT BinOMTkH deperna Kiaeraspis
(3a CreHmio) Ta 3arajJbHUN BUIJISL BHKOMHUX MTepacmigoMopd 1

nedanocmigoMopd.

TeopernuHi BizomocTi

[IpoOnemMa TOXO/HKEHHS XOPJAOBHX TBAapWUH IOB’S3aHA 3 BEITUKUMHU
TPYJHOIIIAMH, OCKIJIbKM BHKOIHI 3QJIMIIKM TPEIKIB XOPAOBUX HE 30eperimcs,
TOMY MPO PaHH1 €Taru €BOJIOIIT XOPAOBUX CYSATh HA MiJICTaBl JaHUX eMOpIoiorii
1 TOpiBHsUTHHOI aHaTtoMii. HaykoBa mocTaHOBKa I[bOTO MUTAHHS CTajla MOKJIUBOIO
3aBasiku  gochipkeHHsM  O. O. KoBaneBCcbkOoro, sIKMHW  BIEpIE  BUBYUB
1HUBITyaJIbHUN PO3BUTOK Y HUKYMX XOPAOBHUX 1 OJIM3bKHUX JI0 HUX TPYI TBAPHUH.

EmOpionoriunt  nociimkenns  O. O. Kopanescbkoro, 1. I. MeunikoBa,
B. B. 3aneHcpkoro Ta IHIIMX 300JI0TIB MOKA3aJd BEJIMKY MOAIOHICTH PO3BUTKY
HUKYMX XOPAOBHX (acuuiiid 1 0e34epentux) 13 pO3BUTKOM KHIIIKOBOJIUXAIOUUX Ta
TOJIKOUIKIPUX.

[Ipo mOX0KEHHS XOPIOBUX TBAPHUH y Pi3HUI yac OyJI0 BUCIOBJICHO KiJIbKa
MOTJISAIIB, cepell AKkuX, sik BBaxkae A. I1. MapkeBuu, € misikoMm ¢antactuydi. Tak,
Hanpukiaa A. I'yOpext (1883, 1887) cTBepaxyBaB, 10 MpeaKaMu XOPAOBUX €
HemeptuHu. boac (1914) BuCIOBMB AyMKY MpO MOXJIUBICTD BUHUKHEHHS

XOpAOBUX BIJ (POpMU MPOMIKHOI MIXK HEMEpPTHHAMHU 1 KUIbYAKaMH, IO Maja
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HEPBOBY CHCTEMY, XapaKTEepHY JUIsl MEpIINX, 1 BUAUIbHI OpraHd — JUIsS JIPYTHX.
CxoxicTe y OynoBl OpraHiB BHAUICHHS JAHIIETHHKA 1 KUIBYAaCTHX YEpPBIB, fK
nokazaB ['yapuu (1902) mnHacTimbku Benmka, 1o boac pimryde BiIKuIaB
MO>KJIMBICTB mpocToi aHazorii. B. [1atTen (1890) mrykaB mpeakiB XOpAOBHUX CEPeNl
naBykonoaiOHuXx 1 MedoxBocTiB. B. I'acken (1896, 1898) BBakaB, 110 maHIUPHI
IIUTKOBI B3SIJIM TIOYATOK BiJT MOPCHKHUX XeJilepar.

JloBruii yac y HAyKOBHX KOJaX 3HAaXoAuja MIATPUMKY aHENiJHa Teopis
A. lopna (1875) 1 Cemmnepa (1875) mpo MOXOMKEHHS XOPJOBUX TBApUH BiJl
KUTbYaCTUX YEPBIB.

Psn  aBtopie  (B. M. llumkeBuy, CemxBik, 3eaepiiTeM, a Ii3HIIIE
B. M. bexnemimeB 1 /. K. TpeTbsikoB) BKa3zyBajdu Ha MOKJIUBICTh IMOXOJKEHHS
XOpAOBUX, BKIIIOYAIOYM KHUIIKOBO3S0pPOBHX, O€3MOCEpEIHBO BiJ CTapOJaBHIX
KHIIIKOBOIIOPOXKHUHHUX — MPEACTaBHUKIB Ty PeOporuiaBu.

VYci 3rajadi BUILlEe NOIJISIIM HA MOXO/KEHHS XOPJIOBUX Ha ChOTOAHI MAlOTh
TIJIBKH 1ICTOPUYHE 3HAUCHHS.

Huni OumbmIicTh 300J10TIB  JTOTPUMYETHCS ITYMKH, IO IONEpeIHUKAMU
XOpJOBUX OYEBHUIHO OYJIH SKICH LIEIOMIYHI YepBOIOAIOH] TBAPUHHU, K1 NEPEUILLITN
JI0 MaJOPYyXOMOro abo CHUISYOro CHOCOO0Y KUTTA 1 1€ MPUBENIO 10 3MEHIICHHS
CErMEHTIB iXHBOTO Tijla (HAmeBHO 1O TPbOX) 1 YTBOPEHHIO BTOPUHHOIO POTA.
JKuBunucst BOHM MacuBHO, PuibTpyroun Boay. Lli omiromepHi Kutenai MOPCHKOIO

JTHA, CBOJIIOIIOHYIOUM, JaJldi TI0YaTOK YOTHUPHOM THIIAM: TOJKOIIKIPHUM,

noroHodopamM, HarmBXOPIAOBUM 1 XOPIOBHUM.

['onkomkipi  yTBOPWJIM BOJHO-CYIMHHY aMOylakpalbHy CHCTEMY 1
CKJIaJHUN amapar 3axOIUIeHHsS DKi. TakuM 4MHOM BOHU OTPUMAIM MOXKJIMBICTb
nepeMilaTiucss MO pI3HUX TIPyHTaX 1 MNEpeHluIM A0 aKTHUBHOTO >KUBJICHHS
HEPYXOMHUMHU 1 MATOPYXOMUMU 00’ €KTaAMH.

[Toronodopu — cBoepimHa Tpyma CUASYUX TBAPUH, KA W JIOCI BUKIUKAE
JIMCKYC1i BITHOCHO CBOTI'O TOXOJ/KEHHSI Ta TOJIOXKEHHS B cucteMi. [loronodopu
CUJATDH y 3aXUCHUX TPYOKax 1 MalOTh Ay’Ke MPocTy OyI0BY: Y HUX BIJICYTHI OpraHu

pyXy 1 TpaBHa TpyOKa, MalOTh LIEHTPAIbHY HEPBOBY CUCTEMY y BUIJIS[I CIIMHHOTO
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cToBOypa 3 TOJIOBHUM TarHiieM. BoHM >KHMBYTh 3a paxyHOK HPOAYKTIB PO3KIaLy
TBAapWH 13 BEPXHIX MIApiB BOJH, IO OCIAAIOTh HA THO. BCMOKTYBaHHS MOKMBHUX
PEUYOBHH BIOYBAETHCA KJIITHHAMM IMyIajenb (MO3aKUIIKOBE TpaBiieHH:S). Take
MaCHBHE JKMUBJICHHS MOXJIMBO 1 HalleeKTUBHINIE HA 3HAYHUX OKEAHIYHHX
rIMOuHax, JIe pyX BOJHHUX Mac MOBIILHUM.

Tperst riika pO3BUTKY TMpHUBENa /0 BIJIOKPEMJIEHHS XOPIOBUX TBAapHH.
HaneBno, Ha camMoMy TOuYaTKy €BOJIOLII Big Hel Bimgimuiacs rpymna
HamiBxopjoBux. Tun HamiBxopaoBi (Hemichordata) Bkitouae naBa Kkiacu:
nepucto3siopoBi  (Pterobranchia) 1 kumkoBogmxaroui  (Enteropneusta),
MPEICTABHUKU AKUX MAIOTh TPUWICHUCTE TLIO, IO CKJIAJAETHCS 3 TOJIOBHOI JIOMATI
(xo60TKa), Komipis 1 TynyOa. [lepucTo3sOpoBi — cuigyl TBAPUHH, SIKI YTBOPIOIOTh
KOJIOHII y BUIJIAl KYLIMKIB, A€ Yy IMOPOXKHHUHAX TPYOOUOK (T1JIOYOK KYIIUKIB)
CUJIATH TBAPUHU — 300i11.

binbiry cniopiAHEHICTh 3 XOPJIOBUMHU MPOSBISIIOTH KUIIKOBOAMXarovi. Taki
BUCHOBKM Oyid 3poOJieHI Ha OCHOBI JIOCHIIKE€Hb OYJOBHM Ta pPO3BUTKY
Oanmanornoca (Balanoglossus), mposeaeni O. O. KopaneBchkum. Posmipu 1ux
TBapUH BiJ KITbKOX CAaHTHUMETPiB 10 2-2,5 M. BenyTh BOHM MOOIMHOKHUI CIIOCIO
KUTTS, JOCUTh PYXJIMBI, HACCISIIOTHh NIEPEBAXKHO MIJIKOBOIISA, ajie OyJIM 3HAMACH] 1
Ha TmbuHl 8100 M. ¥V 1pyHTI pobnsarh xoau-Hipku U-momai6Ho1 dopmu. CTiHKH
IJIOTKA MAlOTh YKCEJIbHI NapHi 3510poBI MUIMHUA. BOHM BiIKpHUBalOTHCS HA30BHI Ha
CIUHHIA CTOpOHI Tia. B OoCHOBY X000TKa, SIK 1 B MEPUCTO3I0POBHX, BIAETHCS
HEBEJIMKUI MOPOKHUCTUNA BHUPICT CTIHKU TJIOTKM — HOTOXOpA. Y OanaHorioca 3
HOTOXOPJIOM TOB’sI3aH1 KUJIbKa M SI30BHX CMYT, 11O WIYTh JO XBOCTOBOI YAaCTUHU
Tima. Y [bOMYy MOXHaA OauuTH TpooOpa3 MIOXOPAAIBHOTO KOMIUIEKCY, 3
PO3BUTKOM 1 yJIOCKOHAJIEHHSIM SIKOTO IMOB’SI3aHUI MPOTpec XOPAOBHUX TBapUH. Y
MEepeHI YacTWHI CIHMHHOTO HEPBOBOTO TsKa € TOPOXKHWHA, TOMI0HA Ha
HEBPOLIETIb HEPBOBOI TPYOKM XOpAOBUX. TakMM YMHOM, 32 LIIUM PSJIOM O3HaK
HaIiBXOP/I0BI1 MOJ11I0HI A0 XOPJAOBUX TBAPUH: HASABHICTH 30POBUX IIIJIMH Y TJIOTII,
3a4aTOK MI1OXOPJaJbHOTO KOMILJIEKCY, HEBPOIEb. AJie 1HII PUCU OpraHizallii Ta

eMOPIOHAILHOTO PO3BUTKY CYTTEBO BIJOKPEMIIIOIOTH iX BiJl XOPJAOBUX: TPUUICHHA
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CerMEHTAIllsl TiNa, MIKIPHO-M SI30BUI MIIIOK, SIK Y Y€pBiB, CIIMHHUIN 1 YepeBHUI
HEPBOBI1 CTOBOYpH, Oy10Ba X000TKa MO11I0HA 10 pO3pOCioi aMOyIaKpanbHOT HIXKKU
TOJIKOIIKIPUX Ta 1HIII.

BinokpemiieHHsI THIY XOPIOBUX $K CaMOCTIMHOI (DITOTEHETHYHOI TiIKU
BIIOYJIOCS 1€ J0 MOYaTKy mMajneo3oro. HacTymHa ioro eBoronis MOB’si3aHa 13
30UIBIICHHSAM PYXJIMBOCTI, IO CYMPOBOJKYBAJIOCS 3arajbHOI 1HTEHCH(]IKAIIIEO
KUTTEMISUTHHOCTI.

3a rinotezot0 O. M. CeBeprioBa (1912, 1939) 1 M. O. Jlianosa (1958)
XOp/OBI MOTJM B3ATH TOYATOK BiJ YEpBOMOMIOHMX TMOB3aOYUX ab0 PHIOYHMX
MPEKIB, sIKI 3a 3arajJbHUM BUTJISAOM HaraJyBajld CYyYaCHHX KHUIITKOBOJWXAIOUHX.
VY HUX po3BUHYNACS XOpJa, a B TJIOTIl, MPOHU3aH1H 3550pPOBUMU IIUIMHAMUA BUHUK
CHJOCTWIb, SIKMM BUILISAB clIKU3 1 3a0e3medyBaB yYJIOBIIOBaHHS ki 3 Boau. lle
MEPETBOPUIIO TJIOTKY Yy TMOTY)KHHHM amapaT QuibTpaiii MmomaidHO 110 TJIOTKH
CY4YacHOTI'O JIAHIIETHUKA.

Nnorernunux  mporoxopaoBux  O. M. CeBepuoB  (1925)  Has3BaB
«MPUMITUBHUMU Oe3uepenHuMm» (Acrania primitiva). Boun manu OinatepaibHO-
CUMETpPUYHE TLIO, CTUCHYTE 3 OOKIB, 0€3 BIJOKPEMJICHOI r0JI0BU. Manu CIMHHUH 1
XBOCTOBHI IJIaBIIl, CKEJIET y BUTIISAL Xopau. ['a3000MiH 3711HCHIOBABCS Yepe3 BCIO
noBepxHio Tu1a. KpoBoHOoCHa cucTtema Oyna moai0OHOIO J0 TaKoi y JIAHIICTHHKA,
OpraHiB BHUJIUIEHHS CKOpille 3a Bce He Oylo, a BUIUICHHS EKCKpETIB
3niicHIoBanocs: audy3Ho. OueBHIHO, MPOTOXOP/IOBI BUHUKIN y CaMOMY KiHITI
MPOTEPO30I0, a PO3TATYKEHHSI I[OTO MPEIKOBOTrO CTOBOypa Ha (HUIOrCHETHUUHI
T'UIKH, 110 BEAYTh IO Cy4acCHUX MIJITUIIIB XOPJIOBUX, MOTJIO BiIOyTHCS B KEMOPIi.

B ocranHI pOKM KHTaWChKI MaJCOHTOJOTH 3HAXOIATh J0Ope 30epexkeHi
BUKOIHI OpPraHi3MUd — HaBiTh 13 BIAOUTKAMHU CTPYKTYp, SKI YTBOPEHI M’ SIKUMHU
TKaHWHAMH. 3HAWACHI Il 3aJUIIKK B IEHTPAJIbHIN YacTuHI mpoBiHiii KOHbHAHB
(ITiBnennuit  Kurail) y HIWKHbOKEMOPIMCHKUX TJIMHUCTUX CJIAHIAX CBUTH
MaoTsHbIIaHb, BIK SIKUX cKiagae 0au3bko 530 MitH pokiB. Opratizm, 4yui 3aJUIIKA
Oynu 3HaitaeHi B 1995 pomi B llleHbsiHI, OTpUMaB Ha3BY 3a HA3BOIO MPOBIHIIIT —

10HHaH0300H (Yunnanozoon). OaHI cremiagicTy po3rsgald WOro sSK JPEBHHOTO
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MpeacTaBHUKA Oe3depenHux XopaoBux (Acrania), 1HIIN BIZHOCHIN IO (GOPMY 110
HamiBxopaoBux (Hemichordata). ¥ 1999 pomi B Xaiikoy, mo6au3y Kyasmina, 0yio
PO3KOMAHO IIiJIe «KIAAOBHINE» APEBHIX TBapUH — 305 eK3eMIUISIPiB 3aIUIIKIB, aje
IHIIIOTO XOPJIOBOTO, Ha3BaHOTO Xaikoyemnorw (Haikouella). 3aBasku mpekpacHii

30epe)KEeHOCTI MMaJCOHTOIOTaM BIAIOCs BIAHOBHTH ii OyA0BY (puc. 12).

ul&l’t““’”llllln. ”

- g

Puc. 12. ®ocuiizoBaHi 3aJUIIKU (BepxXHiil PpsAA) i PEKOHCTPYKUisA
(umaxHiN psx) xaiikoyesim (A) i onnano3ooHa (b): 1 — nepenHiii kiHenp Tina, 2
— o4i, 3 — poTOBa MOPOXXHUHA, 4 — TepenHsa 3i10poBa CyauHa, 5 — MO30K, 6 —
3510pOBI HIUIMHY, 7 — €HJIOCTHIIb, 8§ — 3yOONOI0H1 CTPYKTYpH, 9 — CIMHHA aopTa,
10 — rnotka, 11 — yepeBHa aoprta, 12 — cnuHHUN TUIaBHUK, 13 — cepre, 14 —
cTpaBoxia, 15 — HepBoBHil TsK, 16 — cTaTeBi 3an03u, 17 — nutyHok, 18 — xopnaa, 19
— YyepeBHUN TIaBHHK, 20 — miocenTH, 21 — kumka, 22 — aHaJabHUM OTBIp, 23 —
MIOMEPH.

Tino xaiikoyemmm OyJ0 JaHIETOBUIHUM, IOBXHUHOK 25-40 MM, dITKO
BIJIUIAJIACS TOJIOBA, Tyay0 1 XBicT. UepeBHa yacTHHA Ty1yOa MOTOBIIEHA, CIIMHHA
CTUCHYTa 3 OOKIB. Bynu mnpucyTHI TaBIll: HEBUCOKWMW CIHUHHUNA 1 HEBETUKI
yepeBHUH 1 XBOcTOBUH. [0 O0Kax rojoBU po3TalloBaHa Mapa OKPYIJIUX CTPYKTYP,
K1 KUTaWChKI MaJICOHTOJOTU PO3TJsijganu sk ovi. Ha yepeBHil CTOpOHI TOJOBHU
3HaXOJAThCSA POTOBI OTBOPU, OTOUEHI HEBEIMKUMHU IIYNAIbISIMH, IO MEPEXOAATh
B O0’€MHY TJIOTKY, OOKOBI CTIHKM $IKOi NPOHU3aHI 3S0pPOBUMH ILUJIMHAMHU 1

YKPITUTIOIOTHCS TITICThOMA TTapaMu 30pOBUX IyT. Y TJOTI 3HAXOJUIIUCS KOHIYHI
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3y0OMoi0OH1 BUPOCTH, a HA ii JHI TATHYBCS JKOJOOOK — EHIOCTHIIb. [JIOoTKa
nepexouia y By3bKHIl CTpaBOXif, KM 3’€IHYBaBCSA 3 CEPEIHBOIO KHIIKOIO, 32
HEI0 MpsIMyBaJla MpsMa 3aJiHd KUIIKa, siIKka 3aKiHUYyBajacsi aHaJlbLHUM OTBOPOM Ha
YepeBHii CTOPOHI Tijia 01t OCHOBHU XBOCTA.

Han xuieuynukom xaWkoyeiiu Jiexxajga xopaa (OChOBUM CKeJeT), Ous
TyJiyOa MOTOBIIEHA 1 3MIIIIEHA B HUXKHIO YaCcTUHY Tiia. Haj Hero po3raioByBaBcs
MOJIOBKCHUI HEPBOBUHN TSIK, IO HA MEPEIHHOMY KIHIIl YTBOPIOBaB MO3OK, SIKUI
CKJIaJIaBCs 13 TPhOX BIAALIIB. [1i7 TJIOTKOIO 1 HaJ HEIO TaKOX 3HAXOJUIIUCS TSIKI,
aJle KUTAaWChKI MaJC€OHTOJOTH PO3MIISAIM iX SK TOJOBHI KPOBOHOCHI CYyJAMHU —
YepeBHY 1 CIHMHHY aopTH, iX 3B’s3yBaiu 3s0poBi aprepii. YepeBHa aopra
NOYMHANACh BiJl yTBOPEHHSI, CX0KOT0 Ha 31yTHI MiXyp, IKUi Mir OyTu cepuem. Y
XalKOyeJlIi CIHMHHY YacTHHY Tyidy0a HajJ XOpAOK 3aiiMaiu MeTaMepHl M’s3H,
CErMEHTH SIKUX (MiOMepH) PO3AUBUIUCA S-TIOJIOHUMU MEPETUHKAMHU — CEIMTaMHU.
[To 06uABI CTOPOHU Bi CEpeAHBOI KUIIKM 3HAXOIWINCA CTATEBl 3aJI03U: YOTHPHU
napu y xaiikoyesuiu i 13 map y FoHHaHO300Ha.

3a BciMa BaXJIMBUM JIIATHOCTUYHUMM O3HAKaMU — 3arajbHOMY IUIaHy
OyZIOBM TUIa, HASBHICTIO XOpJHU, LEHTPAIbHOI HEPBOBOI CHUCTEMHU Y BUIJIAIL
MPOJIOBIYBaTOi TPYOKH, TJOTKA 3 3si0pOBMMHU IIITMHAMU — XaWKoyema 1
IOHHAHO300H BIJTHOCSITHCS 10 XOpaoBux TBapuH. [lo 3Haxinok y Kurai, HacTUIbKH
JPEBH1 MPEJICTABHUKUA XOPJOBHUX II€ HE OyJM B1IOMI 1 MPOOJIEMy iX MOXOJKEHHS
0arato MOKOJIHb YUYeHUX HaMaraiaucs BusicHUTH. LlikaBo, mo OymoBa Xailkoyemiu
1 FOHHAHO300HA BHSIBUJIACH JIy>KE€ OJIM3BKOIO O TUITy OpraHi3auii TifnoTeTUYHOro
CHUIBHOTO TIpelKa XOpJAOBUX, sSKW OyB 3ampomnoHoBaHuid B 1925 pom
A. H. CeBeprioBuM 1 Ha3BaHW HUM NPUMITUBHUM Oe€34epernHuM. XaWKoyeia
BIIPI3HSAETHCS BIJl HBOTO TAaKUMH O3HAKaMU OLIbII BHCOKOI oOpraHizaiii, sK
BiJIOKpEMJICHA T0JIOBA, B SIKi BIJCYTHI M SI30B1 CETMEHTU — MOHOMEPH, TOJIOBHUMN
MO30K, MapHi oui, cepue. Bce me 30mmkye Xalkoyelly 3 NpeaKaMyd BHUIIHMX
XOpPAOBUX — XPEOETHUMHU.

OTpumaHi KUTACHKUMHU MAJICEOHTOJIOTAMHM JIaHi BIAMOBIIAIOTH TIMOTE31 PO

MOXOJPKEHHSI XOPJIOBUX BiJ APEBHIX «OJITOMEPHHUX YEPBiB», OJIM3bKUX IO PIBHIO
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oprasizamii 70 CydYaCHHX KHUIIIKOBOJMXAIOUMX HamiBXopaoBux. HameBHo, Ha
paHHIX eTamax eBOJIIOLII XOpAOBHX Yy iX TPEAKIB PO3BUBAIKCS HOBI
MPUCTOCYBaHHs (XOpJia, CerMEeHTallis, TyJayOoBl M’si3U, OLIBIIT PO3BUHYTI OpraHu
YyTTS 1 IIEHTpajbHa HEPBOBA CHCTEMA), KOTPi 3a0€3MeUId TBApUHAM TepeXif Bij
IPUIOHHOTO JKUTTSA 1 YepBOMOMIOHOTO CIOCO0y TMepecyBaHHs 1O aKTUBHOTO
IJIaBaHHSA B TOBII Bojau. JlpeBHimm xopaoBi 30eperiam crocid >KUBJICHHS
«OJITOMEPHUX YEPBIB» — (PUIBTPAII0O B BOJAI MIKPOOPraHi3MiB 1 YaCTUH MYIy 3
JIOTIOMOTO10 (p1IBTpaIiiHOro anapaTy. MOXKJIUBO, BXKE TOI1 XOPJOBI PO3IIIUIUCH
HAa TpU TPyNH, SKI YTBOPWJIM B XOAl €BOJIOMII TPU BiAOMI HHUHI MiATHIIN:

IMOKPUBHHUKH, Oe3uepenHl (roJoBoxopnoBl) 1 xpeberHi (uepemsil). Bixg

MPUKPITUICHUX JI0 MOPCHKOTO JHA MPEAKIB MIIUIM MOKPUBHUKU, TPyIa PUIOUUX
MOPCBKHX XOpPJOBHX Jajia IMOYaTOK Oe3depenHuM, a Ti, II0 MPOJOBKYBaIU
pPO3BUBAaTH TNPUCTOCYBAaHHS O AaKTUBHOTO IUIABAHHS, BUSBUWIUCH MpEAKaMU
xpebeTHuX. I3 HaBeneHUX (akTiB CTa€ OYEBHIHUM, LIO0 XOPJAOBl BHUHUKIU Ha
caMOMy IOYaTKy KeMOpINCBKOro Mepiogy — B Yacu «KeMOpiiichbkoi BHOYXOBOI
€BOJIIOLIIT», KOJIU B MAJICOHTOJIOTTYHOMY JIITOIUCI 3’ IBUJIUCS NIPEICTABHUKU Maiixke
BCiX BIJJOMHUX THUIIIB OPraHi3MiB, a MOXJIMBO, IIIe W paHillie — y Mi3HbOBEHICHKUN
qac.

[ToxpuBauku (Tunicata), a6o muuumnkoxopmoBi (Urochordata) — pano
BIJIOKPEMUJIUCS BIJl 3arajbHOr0 CTOBOypa XOpPJOBUX 1 3HAYHO BIAPIZHSIOTHCS 32
OyZOBOIO, OCKIJTbKM PO3BHBAIMCS B OCHOBHOMY M0 MUISIXY MOPQOJIOTIUHO
perpecuBHOi eBoitouii. YacTMHa NPUMITUBHUX O€34YepenHUX Meperiuim 10
CUSYOTO Ccroco0y KUTTS Ha TBEPAMX I'pyHTax. Takl iX 0COONMBOCTI SIK YTBOPEHHS
TYHIKH 1 pO3BUTOK €(EKTUBHOTO (DUIBTPAIIHHOTO amapaTy BUPOOMIKCS Y MPOIEC]
pPErpecUBHOI €BOJIIOLIT, Y XO/1 K01 B Aopociaux (opM OpraHizailisi CpOCTUIIACS.
HasiBHICTh CKJIa[HIIIE OpPraHi30BaHO1 BUIBHOILIABAIOUOI JUUMHKH JO3BOJIMIA ITUM
TBapWHAM IIBUJIKO 3aCENUTH PIi3HI JUITHKA JHA. Bce 1e 3abesmeunsio
JUYUHKOXOPIOBUM CTIKE CTAHOBUIIE B MOPCHKUX O101I€HO3aX.

Slkum ymHOM BiAOynocss (opMmyBaHHS 1i€i TpyNud MOXKHA YSBHTH,

MPOCTEKMUBILIY 32 PO3BUTKOM aclUii, ki y pinoreHe3i NOKpUBHUKIB, KMOBIPHIIIE
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3a Bce, Oy BHXITHOIO Tpymoro. B popocioMy cTaHi Il TBApUHH BIAPIZHIIOTHCS
BiJl XOPJOBHX SIK 3@ 30BHIIIHIM BUTJSAOM, Tak 1 3a OynoBoro. Tinbku 3s50poBuit
amapar Harajye€ TaKuil jK€ OpraH y THUIIOBUX XOPAOBHUX TBapuH. JIMUMHKHK
MOKPUBHUKIB BIJIPI3HIIOTHCSA CKIIQTHINION OpraHi3aiicro i 0aratbmMa BaKITHBUMHU
O3HAKaMH 1 CXOXI1 JO JIMYMHOK JIAHIETHHWKA. BOHU BUIBHO ILJIaBalOTh, MalOTh
HEBEJIMKE OBaJbHE TUIO 3 JOCUTH JOBI'MM XBOCTOM. [l03amy TJIOTKH, CTIHKU SIKO1
MaloTh 310pOBi LIUTMHM, HAJ KHUIIKOIO PO3MIMIYETHCS XOpJa — MPYXKHUN TOK 13
CWIbHO BaKyoOJII30BaHUX KJITHH, SKHM TATHETHCS MaiKe 0 KIHISI XBOCTA; Haj
XOpZI010 po3MilieHa HepBoBa TpyOka. [lo Gokax xopmau jexaTh M S30B1 KIIITHHHU.
Ha wiii cTagii TMYMHKY aclMIii MarOTh BCl XapakTEpHI O3HaKU XopAoBuX. [loTiM
Ha MEpPEeHbOMY KIHIl Ta y JUYMHKHU YTBOPIOIOTHCS €KTOJEpPMalibHI BUPOCTH —
COCOUKHM MPUKPITJICHHS, $KI BUIUISAIOTH KIEHKUN Ciu3. 3a JOMOMOIrOI0 IHUX
BUPOCTIB JIMYMHKA HPUKPIILIIOETHCS A0 MIABOJHOTO MPEAMETA 1 B MOJAIBLIOMY
BIIOYBa€ThCSl pErpecuBHUM MeTaMop(o3, Mpu SKOMY XBICT, XOpja, HEpBOBa
TpyOKa, M’S130B1 KIITUHHU NIJAAIOTHCA Pe30pOLli 1 MOCTYNOBO 3HHMKAKOTh. ['JTOTKa
pO3pOCTAEThCS, Yy HIA pI3KO 30UIBIIYETHCS KUIBKICTh 3sI0POBUX OTBOPIB,
T epeHII0EThCS] KUIITKOBA TPyOKa, YTBOPIOETHCS aTplajibHa MOPOKHUHA Ta 1HIIIE.
Tino nHabyBae xapakTepHOI JJIs JOPOCJOi acluIii MIMKOMOAIOHOT dhopmu, siKe
OTOYEHE MIUJILHOIO 00OJIOHKOI0 — TYHIKOIO, IO € HAJIMHUM 3axucToM. Big Takux
MOKPUBHHKIB, BUKOPUCTABIIN PEAKTUBHHUIA PYX PO3BHHYIHCS PYXJIHBI TYHIKATH —
BOTHETUIKH, CAJIbITH, alleHIUKYIISAPIi.

[IpeacTaBHuKH 111€ OAHIET (PUIOrEHETUYHOI TJIKU NEPBUHHUX Oe3uepenHux
30UIBIIYIOUM PYXJIMBICTh MEPEUIUIA 10 AKTUBHOIO JKUBJICHHS, HEKTOHHOTO
CrocO0y XKUTTS 1 BKIHII-KIHIIIB JIaJM MOYaTOK TMOTETUYHUM IMEPBUHHOYEPETTHUM
(Protocraniata). IIpenku xpebetnux (Protocraniata), HameBHO, OyJIM HEBEIUKUMHU
BOJHMMU TBapMHAMHU 3 TUIIOBUMHU O3HaKaMM XOpJoBuX. [IpumyckaroTh, 1o Bif
3arajJlbHOrO CTOBOYpa XOPAOBHUX BOHHU BIATANTY3WIHCS B OPAOBHUKY (BHUKOIMHHMX
3aJIMIIKIB HEMA€E, 00 B HUX HE OYJI0 TBEPJIUX CKEJIETHUX YTBOPIB).

3aIMIIKA HAUTPUMITHUBHIIIAX XPeOSTHUX BIJIOMI 3 OPJOBHIIS — HUKHBOTO

cuypy. Lle Oysu muTKoBI Oe31IesenHi, sKi )XW y MPICHUX BojoiMax (puc. 13).
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Puc. 13. ®@inoreHernyHe pgepeBo Oe3menennux (3a Pomepom, 3i
3MiHAMM).

CraHOoBiIEHHS XpeOETHUX IMOB’S3aHO caMe€ 3 NPICHUMHU BoJoMmamu. Y
NPUAOHHUX O10IIEHO3aX MOpIB Ha TOW 4Yac Oynu pI3HOMaHITHI Oe3XpeOeTHI —
YepBH, MOJIFOCKH, PAKOMOII0H1, Ha JTHI — TYHIKaTH, O€34epernHi, TOJKOIIKIpi, KPiM
TOr0 YUCEJILHUMU OyJIM KPYIIHI XM)KaKd — PAKOCKOPIIOHHU, TOJIOBOHOT1 MOJIFOCKU
(mayrinoinei). HatomicTe y mnpicHHUX BoAoWMmax OYJId TMOUIKMPEHI BOJOPOCTI,
0e3xpe0eTHl, XKaKi MAaJIOYHCICHHI. ToMy TpeaKu XpeOeTHUX MPOHUKATH Y
npicHi BoAoWMHU. [HIIMI cKimajx coisieid, TeMmepaTypHUM 1 KHUCHEBHUM pEXUMH,
MIBUAKICTH Teuii — Bcl (DaKTOpU CHOHYKaNIM A0 YCKJIQJHEHHS OpraHi3allii:
MOCTYHOBO CPOPMYBAIHCS HUPKU XpeOETHUX, 3510pa, PO3BUHYBCS M10XOPIaIbHUM
KOMILJIEKC Y 3B’A3KY 3 YCKJIQJHEHHSIM PYXIiB, 30UIbIIMINACA PO3MIpH Tina. BkiHI
OpAOBUKa — Ha MOYATKy CHIIypy 3 sBUJIMCS mepurl xpebetHi — Agnatha. Bonu ne
Majid IIEeJer, XUBWIUCS JCTPUTOM, BEIU MPUIOHHUHN CIoci0 KUTTs. BukomHi
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Oe3IeNenHi Malli CKOCTEHIHHS y IIKIPHOMY TOKPHBI. Y J€BOHI YTBOPUIIUCS TPYIH
Oe3lienenHux 13 A00pe PO3BUHYTUM MIKIpHUM ckeietoM. Lo 30ipHy rpymy

Ha3BaIM IMUTKOBHMHM (MaHIMpHUMH) Oesmenenunmu — Ostracodermi. Ix TIAHITUP

OyB yTBOPECHMI BETUKHMH IUTAMH 1 IPIOHIIIMMH MUATKAMH Ta TUIACTHHKAMU, SKi
CKJIQJaJIUCS 13 TPHOX IIAPIB MPUMITUBHUX KICTKOBUX TKaHHUH. ['0JIOBY IMX TBapHH
3BepXy 1 3 OOKIB 3axHWIIaB CYIUIbHHN TOJOBHUM IIUT 13 OTBOPAMHU ISl OYCH,
HEemapHoi Hi3Api 1 TaK 3BAHOTO TIM SHOTO OKa (CBITJIOUYTIMBHHN IOp3adbHUI
NPUIATOK TMPOMDKHOTO MO3KYy, SIKMUM Yy TPUMITUBHMX XpeOeTHHX BiJIrpaBaB
BAXUIUBY POJIb Y PEryJiAlii pi3sHUX (YHKIIH OpraHi3My BIAMOBITHO 10 JT0OOBUX 1
PIYHUX [UKIIIB Ta PiBHS OCBITJICHHS y 30BHIMTHHOMY cepenoBuiti) (puc. 14). 3amus
yacTUHA Tija OyJia MOKPUTA HEBEIMKUMH IIUTKAMHU, SIKI HE CTPUMYBAJIU 3THHAHHS
IBOT0 BIIAUTY Tyiay0a 1 poOOTHM XBOCTOBOTO IIaBLA. XBOCTOBHH IUIaBelb OYB
rinouepkanbHUi (XpeOeT MpoIoBXKyBaBCs y HOro HUXKHIO Jionatk). Pyxu Takoro
IUIaBIS BUKJIUKAIW CUJYy MOCTYHNAJIBHOTO PYyXy Ta CHIIy, HampaBjeHY BHU3, SKa
BUKJIMKAJIa OMYCKAaHHS XBOCTOBOTO KiHIIS Tuta. HameBHO 1e Oyso MoB’si3aHO 3
OPUJAOHHUM CIIOCOOOM JKHUTTA HaWjaBHIMIKUX XpebeTHux. CHpaBkKHIX MapHUX
KIHI[IBOK y MAHUUPHUX Oe3lenenHux He Oyno, aje mo 00oKax Tula mo3aay roJ0BH

Oyra mapa npuaaTKiB, 200 IJIABIIEBUX CKIIAIOK.

Puc. 14. Bynosa uepena Kiaerapsis, Osteostraci (3a Crenmrio): A —
rojioBa 1 yacTuHa TynayOa (BUIJIsi 3BEpXy), b — pectaBpallis yepeBHOI MOBEPXHI
rojioBd; 1 — ciuHHMIAI G19HI €1eKTpUYHi opranu, 2 — opbita, 3 — HemapHa Hi3aps, 4
— OTBIp TIMSIHOTO OKa, D — pOTOBA MOPOXKHUHA, 6 — MOPOKHUHA 350POBUX MIIIKIB,
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7 — TMeperopoIKM MiXK 35I0pOBUMH MIIIKaMH, 8 — KaHaJH, 110 BEAYTh /10 30BHIIIHIX
OTBOPIB 35I0pPOBUX MIIIIKIB, 9 — OYATOK CTPABOXOY.

HasBHICTB y A€SIKUX MUTKOBUX OE3IIENemHNX 100pe chopMoBaHOTO deperna
JI03BOJIMIIa CKaHAWHABCbKkUM maneoHTojioraMm E. Ctenmrio, 1. Kiep Ta iHImMM
BUSICHUTH PAJl BAXIMBUX OCOOJUBOCTEH BHYTPINIHBOI OyJOBH I[HMX TBAapHUH.
BusiBuiocs, mo 6arato 03HaK OCTpakoAepM AyKe MOAIOHI 10 BiAMOBIIHMX O3HAK
Cy4aCHHUX MIHOT 1 MiKCHH.

Cepen mMTKOBUX BHIAUISIOTH JBI Tpynu: uedanacmigomoppu 1
nrepacnigomopdu (puc. 15). Lledanacmiau (Osteostraci 1 Anaspida) 61u3bKi 70
Cy4aCHHUX MIHOT, ajié BOHM HE MaJIM CIEIlaji30BaHOr0 TYOHOTO arapary, nepeaHs
YacTUHA TiNa y HUX Oyna moaiOHa A0 TOJOBHOTO KIHIS Tickopuiiku. Pucu
CIOPITHEHOCT1 3 MIHOTaMU: BIACYTHICTh IIelsiern, moji0Ha OymoBa 3s50pOBOTO
amapary, HemapHUil opraH HIOXYy, 2 MIBKOJIOBI KaHajud y BHYTPIIIHBOMY BYCI,
noaiOHa Oy/10Ba roJIOBHOTO MO3KY. 3arajioM Il OpraHizMu OyJyiv O11bII MPUMITHBHI
HIK KpYIJIOPOTi, HE3BaKalOUW Ha Te, IO OCTaHHI Ha BIAMIHY BIJ CBOiX
Mage030MChbKUX POAMYIB, 30BCIM HE MAalTh KICTKOBOI TKaHMHM (iX CKeJeT

MPEICTABICHUM TUTBKHU XOPJIOIO 1 XPSIIIIOBUMHU €JIEMEHTAMHU ).

Puc. 15. BuxonHi 6e3menenni: 1-2 — Pteraspidomorphi (1 — Pteraspis, 2 —
Thelodus), 3—4 — Cephalaspidomorphi (3 — Cephalaspis, 4 — Birkenia).

Kinac mnrepacninomopdu (Pteraspidomorphi) 00’e€nHye Oiabln JaBHIX 1

npumiTuBHUX TenoAoHTIB (Thelodontia) 1 pi3HomuTKOBHX (Heterostraci).
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OcTpakoaepMu MEPEXUITU PO3KBIT Y CHITYpi 1 eI MOJIOBUHI 1eBOHY. J[o

KIHIS JIEBOHY IIMTKOBI Oe3mienenHi BuMepan. BoHu Oynu BUTICHEHI OUIBII

MPOTrPECUBHUMHU TpylaMu XpeOeTHUX, SKI HaJleKaTh JO EBOJIOLINHOI TiJIKU

IIEJICTHOPOTHX.

IIuTaHHA 1J CAMOKOHTPOJIIO:

1. Teopii MOXOIKEHHS XOPAOBHX.

2. ®ioTeHeTUYHA CIIOPITHEHICTh HAIIBXOPJOBHX 1 XOPIOBUX.

3. BukormnHi 6e3ueperHi.

4. ®imoreHeTUYH1 B3aEMOBITHOCUHM O€3UepenHUX, TYHIKAT 1 XpeOeTHUX.

5. Bukomni 6e3mienenti. CnopiiHEHICTh 1nedanoctigoMopd i KpyraiopoTux.

6. [Itepacnigomopdu — npeaKoBa rpyrma meJenHOPOTHX.

IpakTuune 3anaTTsa Ne 6
Tema: @ijoreHeTnyHe AepeBo pud

Mera: O3HalioMuUTHCS 3 PpI3HOMAHITTSM TAJE€030MCbKUX pub Ta

MOXO/DKEHHSIM CyYaCHHMX TpyI; BCTAaHOBUTH (DUIOTEHETUYHY CHOPITHEHICTh

XPAIIOBUX 1 KICTKOBUX PHO.

Oo6aagnanns: gocunii xpsuoBux pud (3yOM BUKOIHOI aKyiu), TaOHII,

CXEMH, METOANYHI PEKOMEH/IaIII].
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3aBaanus:

1. OznaitomuTHCs 3 0COOJMBOCTAMH OYJOBM BHUKOMHUX MAHIIMPHUX Ta
HIEJICTHO3SI0pOBUX (aKaHTO1ii) pub. PO3rIsiHYyTH 1 3apucCyBaTH 3arajJbHUN
BUTJIAJ X TIPEICTAaBHUKIB.

2. PosrasiHyTH 1 3apucyBatu cxemMy (PpiIoreHEeTHYHOTO JiepeBa HaJKIacy puo.

3. Ha ¢inorenernyniii cxemi 3HAWTH MPEAKOBI TPYIHU CYIUIBHOTOJIOBUX Ta
MJIACTUHYACTO3SIOpOBUX  puO, TPYNMd BUMEPIUX  XPAIMIOBUX  PHO.
3apucyBaru MpeACTaBHUKA JAaBHIX aKyJOMOAIOHUX puo.

4. POo3risiHyTH 1 3apuCyBaTy 3arajlbHAWA BUIJIS MAJEOHICKIB — MPEAKOBOI

IPYNH IPOMEHENEPUX.



Teopernuni BitomocTi

Hlenennopoti (Gnathostomata) xpebetni 3’sBunmcs y cuiaypl. Bouu
BIJIOKpEMUJIMCSL BIJ OJHIET 3 TiIoK Oe3mienenuux muUTKoBUX (Ostracodermi),
Hajexarb g0 rpynu Ectobranchiata 1 ¢inoreHeTnyno Onwkde CTOSTH [0
pizHommTKOBUX (Heterostraci) Oe3mienennux (mrepacmigomopd). Po3xomkeHHs
XpeOEeTHUX Ha JIB1 BeIUKl (IIOTEHETUYHI TUIKM — O€3IeNenHl 1 MeJeMHOPOTI —
BiIOYyJIOCS! BKIHITI OpJIMBUKA — HA TIOYATKY CHUIYPY.

Haitbip1ni eBoJIOIIHHI JOCATHEHHS IIEJICMTHOPOTUX, SKI 3a0e3Meuniiv iM
nepeBakaHHs HaJ Oe3MIeNeNHUMH — II€ PO3BUTOK IIENEM, CIPaBXHIX MapHHUX
KIHI[IBOK 1 yJIOCKOHAJICHHS 3510pOBOTO amnapary.

VY menenHopoTHX chopMyBaiucs 310pa eKTOAEpPMAIbHOTO MOXO/KEHHS (Ha
BIJIMIHY B1JI €HTOAEPMAJIbHUX 35I0pPOBUX MIIIKIB O€3IIENICITHUX ), PO3MIILIEHI 30BH1
BiJI CKEJIETy 350pOoBUX AYT. 3s0poBi Iyru Oyiu po3iiieHl Ha 4 CETMEHTH, TaK IO
KOXKHA Jyra MOTJIa CKJIaJaTUCS SIK TapMOIIKa 1 MOTIM 3HOBY PO3MpPABISATUCA 32
JIOTIOMOT'OI0 CKOPOYEHHSI CIEIlalbHUX M S31B. Y pe3ynbTaTi BUHUK €()EKTUBHUN
BCMOKTYBaJIbHO-HarHITAIBHUM 3510pOBUN HACOC, 3aBISKHU SKOMY MOCUIMBCS MOTIK
BO/JIY, III0 OMUBAB 3510pa.

OpHouacHO BHHHKJIM TIepeayMoOBU (mpeafanTariii) Juisi BUKOPUCTAHHS
NepeHix 310pOBUX AYT Y oIl Iienen. Po3uaeHOBaHICTh IyT CTBOPHJIA YMOBH JIJIS
nepexoay /0 aKTUBHOTO 3aXOIUICHHS TKi POTOM 3a JOMOMOTON 30JIMKCHHS
CKEJIETHUX 4YaCTUH TNepmux 380poBUX Iyr. BBaxkaroTh, 110 TOMOJOTIYHOIO
niesienaM € TpeTs napa 310poBUX YT, MEPIINX /Bl MAPHU K 3TUIIHIACS Yy BUTTISII
ryOHUX XpSIIiB, a 337H1 350pOB1 AyT'H CTAJIM OMOPOIO 390pam.

HaiinaBHimn 1menenHi Majld IIKIpHUA ckeneT (Hampukian, y dopwmi
MJIAKOITHOI JIyCKHW), Ienenu 13 3y0amu, cpopmoBaHy uyepernHy KOpoOKy 3
HIOXOBHMH 1 CIyXOBUMHM KarCyJaMH, OCbOBUN CKEJIET — XOp/y, MapHi KIHIIBKUA. Y

BEPXHBOMY CHIUIYPl BiJl MPUMITUBHHUX MPEIKOBUX (OPM IICICITHOPOTUX B3SITU

novyaTok ABI rpynu: naHuupHi (Placodermi) 1 menenHo3s6poBi (Aphetohyoidi)

pubu (puc. 16).

45



Ganoidi

Holostei
ié 8 ‘,~; %
) “ -E . — 10f -
Katitnosom 15 =0 5 Ti1ap £3)
= 2l = 2164 | 18
= < alak = o
—t 1M (5 51 k ..91‘ 1= B
<t = & =t =13
<= | f atl o oloh i< H &
Kpoit S oH 8 A<t ] 4
penna St AN O ' '
E 4
3 3 [ T s
: = o
: < 278 d
}Opa k = H :E = f) ©] E
1<% S ‘:__,_“. _E‘ T
, g = 8 2% S
Tpiac = 2 & §29 =2 8
Ke) () = _— T
© S 0_38 & o =i
g ST T e B
HepM 1) Q (W& o %)
= Hl 5. =p ©
= T AR : 1 g
E o) :. : e S
o2 '
Kapbon | 3 £ H
o T H
< S 1
A M 1
o 17/
HeBon b7 A
O s o s
4 ) sS4 e
1 g e
J T Osteichthyes
Cunyp s ‘
N\, ¢ Chondrichthyes

Puc. 16. Cxema ¢isiorenHeTuuHOro aepesa Hajakijaacy Puou (3a Pomepom,
3i 3MiHAMM)

Placodermi Bimomi y &eBOHi, BUMEpJM Ha IOYATKy KaM STHOBYTLIBHOTO
nepioay (puc. 17). Llel kmac 00’eqHyBaB ApPIOHUX 1 BEJMKUX PHO (IesKi 10 6 M
3aBIOBXKKH). ['0J10Ba 1 TiepeiHs YacThHA Tyay0a y HUX Oyiia MOKpHUTA MaHIUPEM 13
KICTKOBHUX IIJIaCTHH, IO CKJIAJaBCS 3 JIBOX PYXOMO 3 €JHAHMX YACTHH. OJHA
3axuIiajia rojoBy, a JApyra — MEpPEeAHI0 YaCTUHY Tyly0Oa. ¥ AesKuxX IIIakoiepM
KICTKOBI IIUTKY 30BHI MOKPUBAJIM 1 TPY/IHI IJIaBL1, PO3MIIIEH] O O0Kax NepeaHbol
YaCTHHU TyNny0a, BOHH PYXOMO 3’€IHYBAJIWCS 3 MAHIUPEM Tina. 3aaHs 4acTHHA
Tima Oyja BKpHUTa JyCKOIO a0o0 3aimumiaiiacsd royiol. Y IUIakojgepM He Oysio
CHpaBKHIX 3y0iB. [XHI MacuBHI Ienenyu KOCTEHimM i Mamu roctpi sucrymu. Lli
puOM KWK y piukax, aje 3 CEepeAVHH JCBOHY 3 SBWIHCA 1 MOPCHKI (POPMHU.
Kusunuca 6e3xpedbetHuMu. Ha modarky kapOOHY IUIaKOAEPMH BUMEPJIH, iX

BUTICHUJIM OUTBII MPOTPECUBHI TPyNH puoO.
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Puc. 17. Buxkonui nanuupui puou (Placodermi): 1 — Dinichtys (mo 8 m),
BUTIIA 300Ky; 2 — Bathriolepis (65m3bko0 1 M), BUTIIA 3BEPXY.

JIpyroio MpUMITHBHOIO TPYIOI0 MAlI€030HMChKUX puO OynM akaHTomii, abo

HIeJeHO30poBi  pubu (puc. 18). Ile  apiOHi 1 cepeaHix  po3MmipiB

BepeTeHonoAiOHoi Gopmu pubu. JKuam y piukax i3 IIBHUIKOIO Tewiero. IX Tino
MOKPUBAJIM YHCENbHI KICTKOBI IUTACTUHKMA 1 BenuKi Jycku. CKOCTEHIHHS
CIIOCTEpIrajucs 1 y BHYTpPIIIHbOMY cKeneTi. JlJig akaHTo[ii XapakKTepHO psi
OPUMITUBHUX pUC. Y HHUX MO OOKax Tijla HaimidyBajocs A0 7 map IUIaBIiB. Y
TIPOIIECi EBOJTIONIT CepeIHI TIIABIll MTOTIM PEIYKYBAIUCS, OCKITIBKHA OyJIA PO3MIIIEH]
0NV KYe 710 TIEHTPY Baru Tiia 1 ToMy MajioeeKTUBHI; 30€periucs TITbKH TepeIHs

1 3aaHs napu. CkeneT napHuX IUIABIIB 1 X MOSICiB OyB MOAIOHUHN 10 TaKOTO Y

A o /%
. 2
AR 4%
e 2 7,

.’é’,'
s

Puc. 18. Bukonmna menenno3soposa puda Climatius 3 HuKHBOrO
neBoHy (3a Pomepom)
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xpsimoBux pu6. Illenenmna myra 3a OymoBOr HaramyBaja 3s10poBi Ayru, Oyna
TiBKH OUTBIT MacuBHOMO. [l{enenu akaHTOIM 3’ €MHYBAIKCS 3 YeperoM 0e3 ydacTi
i1’ A3UKOBOT JYTH, [el MPUMITUBHUN THIN 3’€THAHHS HA3UBAETHCS MPOTOCTHUITIS.
BceepenuHi  GBOHY MPEACTaBHUKM IHOTO KJIacy IOIIMPWIIMCS B MOpS.
[poicHyBana 1151 rpymna pud 10 CEpEAMHU TIEPMCHKOTO MEPioy.

BBaxkaroTh, 110 BiJl SIKHXOCh MPHUMITUBHHUX INEICITHO3S0POBHX HA MOYATKY

JIEBOHY  BIJOKPEMWJIMCS  XpSIIOBI  puOW, 1HIIA TiIKAa  MPUMITHBHUX

HICJ'ICHH03516pOBI/IX Jaja II049aTOK KICTKOBUM DI/I6aM. HpI/IHYCKaIOTI), 1o

nepeOyBaHHs y plukax i3 MIBUAKOIO T€Ui€l0 00yMOBMIO (hOpMYBaHHS KiICTKOBOTO
CKEJIeTy, 1 1€ HE TUIbKM 3a0e3Neunsio BEJIMKY pPI3HOMAHITHICTh pyXiB, alie 1
CTBOPHJIO MOKJIMBICTh ONOPY IUIABIIIB HA IPYHT.

VY BifKIIagax cepeHbOro JACBOHY TPAIUISIIOTHCS 3yOH, 1 pijlie BiIOUTKH Tija

akynononionux — xpsmoBux pub Cladoselachii (puc. 19). Ili pubu mMamm

BEPETEHOIOIIOHE TIJI0 MAJMX YW CEpPEeHIX po3MipiB (nemro Outbmie 1 M), MIITHUIA
reTepouepKaJIbHUi XBOCTOBHM I1aBelb. [lapHi miiaBmi NpUKpIIIIIOBAIKCS 10 TjIa
IIMPOKOIO OCHOBOIO, TPYyJHI IUTaBIi Oynud OUIBIIMMH, HDK YepeBHI. 1110
NOKpHUBaJja MjiakoinHa jgycka. CkeneT XpsAuloBUil, TUT XpeOILiB He Oyi0. 30poBUX
nyT Oinbie 1Ty, POT 3HaxoauBCs Malike Ha KIHII MOPAU, Oyl J0Ope pO3BUHYTI
Benuki oui. llg rpyma mpoicHyBasa TpOTSIroM AEBOHY 1 KapOOHY; 1O KIHIISA
KapOoHy BuMepia. HameBHo, y cepeirHi AE€BOHY BiJl IPUMITUBHUX MPICHOBOJIHHUX
KJIaJ0CeISIX1H BIJOKpEMHUIacs Ie OJHa rijka aKyJonogionux pub — Xenacantida.
[{i pubu mManu cTpyHKe TUIO 10 | M 3aBIOBXKKH, BUOBKEHUM CIIMHHUMN TUIaBelb 1

nu(ilepKalIbHUM XBOCTOBUH. Y CaMIliB BUOKPEMITIOBABCS NITEPUTONO1M

Puc. 19. Bukonna akyjononiona xpsimosa pu6a i3 rpynu Cladoselachii
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(xomynsiTuBHHM opraH). CKener XpsAmoBUi. 3aJUIIKA ITUX PUO TPAIUIIIOTHCS Y
BIKJIQJaX MPICHUX BOAOWM Kam’ SHOBYTUIBHOT MEPIOAy 1 MOYATKy MEPMCHKOTO.
Bonu Oynu akTUBHUMH XWKaKaMH, SIK1 JKMBUJUCS JpiOHOIO pubOoro. Jlo KiHIA
MEPMCBKOTO TEpioay 15l Tpyna pud BUMEpIia, 1 3 TOTO Yacy akyjaonoaioHi pubu y
MPICHUX BOJIOMMAX MPAKTUYHO HE TPAIISIOTHCS.

Bcepenuni  geBoHy  Bil  SKHXOCh — INPUMITHBHUX  KJIQJIOCENSX1d

BITOKPEMJTIOIOTbCSI ~ CIPaBXKHI ~ aKyJloBli  pubM  —  IUIACTUHYATO350pOBI

(Elasmobranchii). Bonu 30epiratoTh psii 03HaK CBOIX MPEAKIB (HAIp. IJIAKOIIHY

JYCKy), ajie HaOyBarOTh psa HOBUX: JTU(MEPEHINIOEThCS CKEJIET IUIABIIIB,
(GbOopMYIOTBCSI BEpXHI JAYTH 1 Tij1a XpeOI1[iB, BEPXHs 1 HYDKHS 1IeJiena CKIagatoThCs 3
OJIHOTO MMAPHOTO €JIEMEHTA, IIeJIeIHA JIyTa MPUKPITUIIOETHCS JJO MO3KOBOTO uepena
aM(pICTUIIIYHO, a Mi3HINIE — TIOCTHIIYHO, YCKIAIHIOEThCs OyaoBa 3y0iB. L1 pubu
KUJIM B MOPSX, JKUBWIHUCS PIZHUMHU O€3XpeOeTHMMHU, a 3 ypI3HOMaHITHEHHSIM
KICTKOBUX pub — 1 pubamu. [lonin miacTiHYaTO310pOBUX HA JIBl TPYIU — aKyJIHd 1
CKaTH — B10YBCS Mi3HIIIE, B OPCHKOMY NEP101 ME303010.

[3 kiHI JE€BOHY 1 OCOOJIMBO B KaM’ SHOBYTUIBHOMY TEPiOJil TPAIISIOThCS
3QIIUIITIKA MOPCHKUX TPUIOHHUX PHO, SIKI KUBUJIUCS TIEPEBAXKHO MOJFOCKAMHU.
BoHu manu crutonieHe TiIo 1 BeIuKi TpyAHi miaBii. BepxHs menena npupocrana
JI0 MO3KOBOTO ueperna (ayTOCTWJIifA); TUIOCKI 3yOM IIUIBHO MPUJISATANIM OJWH IO
OJHOTO 1 3IMBAJMCI B MIIHI KICTKOBI IIJTACTUHKH, 3 JOIIOMOIOI0 SKHX BOHU
PO3aBITIOBAIIM Yepenaniku MosrockiB. Llux pud 00’ ennyroTh B rpyny Bradiodonti.
VY nepMchkoMy Tiepioil OpadioJOHTH BUMEPJIU, ajie 3 KIHIA Tpiacy MOYMHAKOTH
TPATUTATHCS 3aJMIIKH TIMOOKOBOJHUX MOPCHKHX CYIUIBHOTOJOBUX pHO, abo

xuMep (Chimaeriformes). [x BBaXkaroTh HamaaKkaMu Opa1ioI0HTIB 1 00’ €THYIOTH ITi

nBi rpynu y migkiaac Holocephali.
Jly’xe paHO Bij SIKUXOCh MPUMITUBHUX IIEJICTHO3S0POBUX (KIHEIh CHIIYPY)

BIJIOKPEMUJTUCST KICTKOB1 pribu. Y ACBOHI TPAIUBLIACS MPEACTABHUKU JIBOX YITKO

BIJIOKpEMJICHUX TIJKJIaciB — Jjonartenepi (Sarcopterigii) 1 OpoMeHemnepi

(Actinopterigii). O6uaBa MmiaKIaCH Majad CIILHUX a00 OJM3bKUX MPEIKIB.
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Jlng nmomarenepux XapaKTepHI MOKPHUTI JIyCKOIO M SICUCTI OCHOBU MapHHUX
IUTaBI[B, @ MO iX BHYTPIIIHBOTO CKEJETy 3 LEHTPAJbHOI BICCIO MO OOKax
NPUYICHOBYBAIKCS pajianii. XBICT reTeporepkaibHuil abo audinepkaibHuid. Y
YaCTMHU BUJIB PO3BUHYJIHCS BHYTPIIIHI OTBOPHU Hi3JpiB — XoaHu. HasBHa xoppa.
VY NeBOHI CakpONTEpHTii PO3IUIWIMCA Ha JBa HAIPSAIU, Kl CBOJIOLIOHYBAIUA Yy
pi3HuX HampsiMkax. Cepen HUX OCOOJIMBO OaraTo4McesbHUMM Oyl KHCTEmepl —
aKTUBHI XWKAaKd 3 CHJIBHO PO3BHHEHMMHM 3yO0aMH. BifbIIiCcTh 13 HUX HacesJIH
MPICHI BOJOWMHU, NEAKI BUIW JKWJIM y MOpPSX. biiblma yacThHa JEBOHCHKHUX 1
KaM’STHOBYTIJIbHUX KUCTETIEPUX Halexkanu 10 pinigictii (puc. 20). Lli pubu manm
HEBEJIMKI PO3MIpHU, TOPHEAONOIOHE TiJ0, KOPOTKI, ajie CHJIbHI MapHi KiHIIBKH,
X0aHH, K1 3’€JHYBaJIM HOCOBY MOPOXKHHUHY 3 pOTOBOIO. Ha modatky mepMchKoro
nepioAy piMmiaiCTii BUMEPIIH, alie Bl IKMXOCH 13 HUX YK€ B CEPEMHI ICBOHY B3sJIU
MOYaTOK TeTpanoau. Jlpyra rijika KUCTENEepuX — IEJAKaHTH BKIHII I1aJIE03010
nepecenuaucs y Mops. UucenpHumu OynM B Tajgeo3oi 1 Tpiaci, Mi3HIIE ix
KUIBKICTh Pi3K0 3MeHmmnacs. OcTaHHI BHUKOMHI 3ajJUIIKMA LEJAKAHTIB OyJIu
3HalIeHl y KpeWJoBUX BIAKIAAAaX 1 TOMY IO TPYIy BBaKajud TMOBHICTIO
BuMmepiioro. Y 1938 pomi Oyna BusBIEHA JaTUMEpPis — MPEACTABHUK CyYaCHUX
nenakanTiB (y paiioni KoMmopchkux octpoBiB [H1HICEKOTO OKEaHy).
R
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Puc. 20. Bukonna kucrenepa puda pinigicris — Holoptychius

Jlpyra rpyma jomnarenepux — IBOIUIIHI — BIJOMI 3 CEPEIHBOTO JIEBOHY.
Boum OnuM3pKi 0 MaBHIX KHCTENEpHX 1 €, OYEBHJHO, iX OIYHOI, CHIIBHO
crieniaiizoBaHo0 ruikor. Hi B omuH 13 mepioAiB us rpyna pud He Oyna
OararouncenbHa. JKuiv BOHM B 03€pax 1 3aliaBax pikK, KUBUIUCS MATIOPYXOMHUMH

00’ekTamMi. MajHu BHIOBXKEHE TUIO, HEBEJIUWKHH XBOCTOBHMH IIJIaBEIb, SIKHH
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37UBABCA 13 CIIMHHUM 1 aHAJIbHUM. YTBOPEHHS Y HHUX XOaH BKa3zye€ Ha HasBHICTb
JereHb yXe B Male0o30MchbkuX ¢GopM. Y maneo30i ABOAUIIHI TPAIULUIACA Y
BHYTPIIIHIX BOJOMMAax MPAaKTUYHO IO BCIX MaTepuKax, ajie J0 KIHIM 1€l epu
Maike BCl BUMEpJH. Y Tpiaci Tparuisiucs IpeICTaBHUKUA POJUH, K1 JOKHUIN J0
Hamux  JHIB  (Bckoro 6 BUAIB  —  adpUKAHCBbKI  MPOTONTEPYCH,
M1BJICHHOAMEPUKAHCHKUH JICMOCUPEH, aBCTPATIMCHKUI HEOIepaTo).

[Tpomenenepi (Actinopterigii) MarOTh MapHi TUTABII 0€3 M’ SICUCTOI OCHOBH 1

iX CKeJeT HeMae IeHTpaldbHOI oOcl. XBICT TeTepolepKaJIbHUM Yy MaBHIX 1
TOMOIIEPKAIbHUN y €BOJIONIHHO MoJoAmuX ¢opM. Uepemn riocTumiyauii. Y AaBHIX
dbopm 30epiraerbcsi XopAa, IMI3HINIE XOpJAa BUTICHAETbCS aMQpileIbHUMU
XpeOIsIMHU.

CraHOBNIEHHSI TPOMEHENEPUX B1AOYBaJIOCs, HAIEBHO, y PIUKax 13 MIBUIKOIO
TEUi€I0, 1[0 COPUSIIO PO3BUTKY HIBUIKOIO 1 MaHEBpyro4oro IuiaBaHHs. Lle
JTIO3BOJIMJIO iM YCIIIIHO KOHKYPYBaTH 3 IHIIUMH puOaMH Ta MPOHUKHYTH y PI3HI
TAMIA BOJOWM 1 IIMMPOKO PO3MOBCIOJUTUCA Y MOPSX. BHKOMHI 3aHIIKH
MIPOMEHETIEPUX BIJIOMI 3 CEpEIHBOTO JEBOHY pI3HUX paioHIB €Bporu 1 A3ii. Y

KaM’ SHOBYTUIbHOMY TM€pIOAl BOHM TpaIUsUIMCs MoBCloAHO. [Ipomenenepux

1aje03010 BITHOCATH 10 Hapsay najneoHickiB (Paleonisci). [Taneonicku — e pubu
MaJIiX 1 CEPEHIX pO3MIpiB pi3HOMAaHITHOI hopmu (puc. 21). XBOCTOBHIA IJIaBEIb Y
HUX TETepOLIePKAIbHUMA, BEPXHsS JIOMAaTh SKOTO YaCTKOBO IMOKPHUTA TaHOITHOIO
JTycKolo. IXHiil po3KBIT mpumazae Ha Kam SHOBYTUIBHHUI TIepioj, y HMepMChKHii
nepioJl KUIbKICTh BUAIB 3HAYHO 3MEHIIWJIACA, a 0 MOYaTKy Kpeiau Ls rpyna
MOBHICTIO BHMepJsia. Bci mpomenenepi puOM — 1€ HAIIAAKU PI3HUX TPYyI

naneoHnickiB. CrpaBxkHi koctucti pudu (Teleostei), siki CKIaAat0Th OCHOBHY TPYIY

CYy4YaCHHUX KICTKOBUX pHO, B1JIOMI IOYMHAIOYH 3 Tpiacy.

oo T
5
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Puc. 21. BuxonmHa mnpomeHenmepa puba 3 Haapsaay Ilaaeonicku -
Paleoniscus

I[MuTaHHA I CAMOKOHTPOJIIO:

1. TToxomkeHHs Ta 0COOJIMBOCTI OpraHizallli meJemHOPOTHX.

2. Bukomni nmanmupHi (Placodermi) 1 menenno3sioposi (Aphetohyoidi, abo
Acantodii) puomu.

3. HaiigaBHim XpsiioBi puOH, HOXOHKEHHS CYYaCHUX TPYIL.

4. JluBepreHIlis KiICTKOBUX py0 MaI€03010 Ha ITiIKJIACH.

5. [Naneo3oiickki Sarcopterigii (pimigicTii, ETaKaHTH, ABOJIUIIHI).

6. [1aneonicku — nmpeaKkoBa rpymna pizHux psiaiB Actinopterigia.

IpakTuune 3ansaTrsa Ne 7
Tema: EBoJironist Ha3eMHHUX POCJIUH
Meta: O3HallOMUTHCS 3 OCOOIMBOCTSMU OyJOBHM Ta PIZHOMAHITTIM
BUKOITHUX CIIOPOBUX 1 HACIHHUX POCJIHH.

Oo6nanHanHs: BIIOUTKU JPEBHIX ManopoTed, TaOIMIll, CXEMH, METOJIUYHI

peKoMeHIaItii.

3aBnaHHA:

1. O3HailoMHUTHCSl 13 3arajlbHUM BUIJISJOM MEPUIMX HA3EMHUX POCIIHH.
PosristHytn 1 3apucyBaTH 3arajdbHUN BUIJISA TPEICTABHUKIB BIAALTY
Rhyniophyta.

2. Po3rnsHyTH ckam’siHII BIIOUTKY JaBHIX MarnopoTei. 3apucyBaTH OKpemi
nuctku BukonHux manopoteit (Neuropteris, Pecopteris, Sphenopteris).

3. O3HailoMUTHCS 3 TIPEACTABHUKAMU KaM STHOBYT1IbHOI (priopu. 3apucyBatu
3arajJlbHUM BUTJIS] JICTI0CHAPOHA, JIIAaHOMOAI0HOT ManmopoTi, KajaMiTa,
KopJaira.

4. PO3riisiHyTH 1 3apUCyBaTH BIOUTOK KBITKH 3 KPEHOBOTO MEPIOAY.

5. YV 30mmTi BIA3HAYMTH 3araJIbHUN HampsM €BOJIIOIII Ta OCHOBHI

apoMop(}o3u Ha3eMHUX POCIIHUH.
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Teopernuni Bitomocri

EBouronis pociuH TICHO MOB’si3aHa 3 TIOCTYNOBUM 3aCEJICHHSIM HUMH CYIIII.
[lepuri pocnuHM — BOAOPOCTI — Oynu BogHUMU opraHizMamu. [IpenkoBoio rpymoro
MEePIITUX HA3eMHUX POCIUH OyJId, HAOUIBII IMOBIPHO, OYp1 BOAOPOCTI.

OnHuM 13 BaXXJIMBUX yIOCKOHAJIEHb PAHHBOTO €Taly BUXOAY POCIHUH 13 BOJIU
Oyra mosiBa Criop i3 MIITHUMU 3aXUCHUMHU 000JIOHKaMHU, 1110 JO3BOJISLIO TIEPEHOCUTH
cyxi ymoBH. lle mano MOXJIMBICTH POCIMHAM PO3MOBCIOKYBATUCS IO MOBEPXHI
3eMJIi 3 JOMOMOTrol0 BITPY. I3 301ibIIEHHSM pO3MIPIB POCIUH PO3BUHYIHUCS
CTPYKTYpH, WO CHpHUsId OuUIbIl edexkTuBHOMY po3citoBaHHIO criop. llle omun
BOKJIMBUN EBOJIOLINHUNA MPOIIEC, IO CYMPOBOJKYBAB 30UIBIIEHHS PO3MIPIB —
BUHUKHEHHSA KYTHWHY, BOCKOMOAIOHOT pEUOBMHM, SKa 3aXWIaia POCIWHU BiJ
HAJMIPHOTO BUITIAPOBYBaHHS BOAM 3 ix Tuia. HameBHO, 0AHOYACHO 3 KYTHKYJIOIO
3’SBWJIMCS TPOAMXU g 3a0€3MedYeHHs Tra3000MiHYy HaWIaBHIIIMX POCIUH Y
HA3eMHO-TIOBITPSIHOMY CE€PEOBHIIII.

P03BUTOK y CYyAMHHHMX POCIHMH €(PEKTHUBHOI MPOBIIHOT CUCTEMH (KCHUJIEMH 1
(braoemMu) «BUPIIIMBY MPOOJIEMY TPAHCIIOPTY BOAM 1 OPraHIYHUX PEUYOBHUH B YMOBaX
cyiii. BaxirBuM MOMEHTOM B €BOJIIOIIIT HA3€MHUX POCIWH OyJia mosiBa 3JJaTHOCTI
JI0 CHUHTE3y JITHIHY, KWW YBIWIIOB 10 CKJIaay KIITHH, 110 YTBOPUJIHM OMOPHI 1
npoBigHI eneMeHTH. [li3Hile mig3eMHI YacTUHU CropodiTa MEepeTBOPUIIUCI Ha
KOpEeHi, sK1 3a0e3nedrmii GyHKIIIIO0 MOTJIMHAHHS PEYOBUH 1 3aKPIIJICHHS POCIIHUH, a
B HAJ3€MHHUX YaCTHHAX 13 4YacoM BijokpeMuivcs JUcTku. [{g Mopdosoriuna
nudepeHuianis 3aKpinuia CTaHOBUIIE MEPUIMX POCIMH Y HA3EMHOMY CEpEIO0BHILII
1 cropusima (orocuHTe3dy. Y IKUTTEBOMY IHKIl CIOCTEpIragocs TMOCTYIOBE
CKOpOYEeHHS rameTo(iTHOI (pa3u 1 mepeBakaHHs COPOQITY.

Pocnunu 3acenunu crmovyaTtky MIJIKOBOAJA Y30€pek 1 MpICHI BOJOWMHU.
[ToTim mocTymoBo ocBoinu Boyiori ©Oioronmu  OeperiB. HaligaBHimmumu
MpeJACTaBHUKAMM I1i€] «3€MHOBOJIHOI (iopu» Oynu NCwiodiTH — HEBUCOKI
TpaB’SHUCTI pociuHH (puc. 22). BoHuM 1ie He MalM CHOpaBXHIX KOPEHIB

(MpUKpIUIIOBATMCS  pU30iJaMu), y HHUX OyldM TAroHu 3 JUXOTOMIYHUM
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TaTy>KeHHAM 1 APIOHUMH JIUCTOUYKAMH Ta OpTaHaMU HECTAaTeBOIO0 PO3MHOKEHHS Ha
kiHgx. [lcunodite Manm 3adaTku CyIMHHHMX YTBOpPEeHb — Tpaxeim. llsg rpyma
POCJIMH BiJIOMa IMOYMHAKYH 3 MI3HBOTO CHIIYPY 1 JOCATIa PO3KBITY Y PAaHHBOMY 1
cepellHbOMY JIEBOHI. IX BigHocaTh g0 Bimminy Pumioditu (Rhyniophyta).
3acesieHHs CyIIl POCIMHAMU CIPUSIIO IPYHTOYTBOPEHHIO. /{0 11boro vacy (cuiryp-
JICBOH) HAJIKUTh 1 BUHUKHCHHS HAWJABHIMIMX TOBII TOPIOYHMX KOMAJIWH, IO

YTBOPWJIKCS MIPH HETIOBHOMY PO3KJIaJJaHH] CKYIMYEHb POCIMHHUX 3aJIUIIKIB.

Puc. 22. Ilepmii (cuiayp-AeBOH) BHMIIi Ha3eMHI POCJUHM BTy
Puniogitn, a6o PunieBi (Rhyniophyta): 1 — 3aramenuii BuUrisa crnopodity
Rhynia (panniit geBoH), 2 — 3aranpHuid BUrIsa rametodity Sciadophyton (pannii
neson), 3 — Psilophyton, 4 — Horneophyton.

Bia ncunodiTiB y3s1M MOYATOK 1HINI TPYNU Ha3€MHUX CYIUHHUX POCIIHUH:
MJIayHOTO/110H1, XBOIIETO/I10H1, TATOPOTENOA10H], Y SIKUX BXKE € CIIPaBKHI KOPEHI.
[IpencTaBHUKHA 1UX BiJIUIIB BUSBUJIUCS Kpallle TPHCTOCOBAaHUMHM 10 KUTTSA Ha
Cyllll, y T3HbOMY JICBOHI BOHM IMOBCIOJIHO BUTICHWIN TCUIOPITIB 1 chopMyBaIu
MepIly CIPaBXKHIO HazeMHY (Iopy, sKka BKIouaia i gepeBonoioHi ¢opmu. Lo

JIEBOHCHKY (JIOpYy HA3MBaIOTh ApPXEONTEPUCOBOI0 3a TMEPEBAXKAHHIM Yy HIH

nanopoteid poay Archaeopteris. YV neii yac 3’sIBUIHCS 1 MepIni T'OJOHACIHHI, SKI
B3SUTH TIOYATOK BiJ JIABHIX PI3HOCTIOPOBUX MAMOPOTEH 1 32 30BHIMIHIM BUTJISIOM
HarajayBajiu JaBH1 AEpeBONOAIOH1 TAopoTi — NTepiaocnepMu (HaCiHHI MAropoT).

Y nojanblioMy MPUCTOCYBaHHI O JKUTTS Ha Cylll B POCIUH

YIOCKOHAJIMJIUCS] BET€TaTUBHI OPraHu, y sSIKUX NU(EpeHIIIOBAUCS Pi13H1 TKAHUHU:

54



NOKPUBHI, [0 BUKOHYBAJM 3aXUCHY (YHKIIIO, MEXaHIYHI 3 IX ONOPHOIO
dyHKII€IO, TPOBIAHI, IO 3a0e3NeyyBajid TPAHCIOPT PEYOBHUH MIXK PIZHUMHU
opranamu. Ha cymii pocinHaM noTpiOHO OyJo «BUPIIIATHY 1€ OJHY MPoOIeMy —
3a0e3MeYNTH CTaTEeBUI MPOIIEC, OCKIIBKU Y BOJI PyXJIMBI YOJIOBIYl CTATEeBl KIITUHU
JETKO Jocsraiu SHULEKIITHH, a B MOBITPSHO-HA3€MHOMY CEpPEIOBULIL JJIA
IOPUKPIIJIEHUX POCIHUH 3yCTpid TraMeT CTajla HEMOXIJIMBOIO Oe€3 crellaabHUX
IPUCTOCYBaHb, 10 3abe3meunmnn O TXHE TEepeHeceHHS BiJ OJHIET POCIUHH JI0
1HIIOI. Y BHUIIMX POCIMH TaKi MPHUCTOCYBaHHA C(HOPMYyBAIHUCA 3 TaIlIOiHOTO
nokomHHS (TameTodiTa), sSKe pemyKyBajgocs a0 1-2 kmiTHH (MUJIOK HACIHHHUX
pociuH). JumuoigHe MOKOJIHHA (cnopodiT) MOCTYNOBO CTA€ MEPEBAXKAIOUUM,
OCHOBHUM Y )KUTTE€BOMY LIUKJI POCIIHH.

VY Bosoromy TeruioMy KiIiMaTi, XapakTepHOMY JUIsl TEpUIOi IOJOBHHHU
KapOoHy, Ha3zemMHa (iopa HaOyna IIMPOKOTO pO3MOBCIOUKEHHsS. Bona crana
MUITHOO, 0araToro 1 Maja XapakTep TYCTUX TPOMIYHMUX BoJIOTHX JiiciB. L{to dmopy

Ha3UBalOTh aHTpakodiToBow. Cepen AEpeBONOAIOHMX POCIUH BUILISIUCS

NpcaACTaBHUKHU HHaYHOHOIIi6HI/IX - JIGHiI[OI[GHI[DOHH, SIK1 A0ocCiAralin 'y BUCOTY 40 m

13 miameTpom 10 2 M Ta curispii 1o 30 M y Bucoty (puc. 23). Y 10pociux aepes
HIDKHI JIUCTKH BIJIAAaIN 1 3aJIMIIAIMCS TUTBKM Ha BUCOKIM KpOHI, JIe CTOBOYp
JUXOTOMIYHO po3ramyKyBaBcs. [lopoxHii CTOBOYp 13 MOTYTHBOIO PO3TaTy’KEHOIO
KPOHOIO HAJiHHO yTPUMYBABCS B ITYXKOMY IPYHTI BEIIMKUM KOPEHEBHIIECM, SKE
pPO3rally’)KyBaJIoCSi Ha YOTHUPH TOJOBHI TUIKH, @ T1 y CBOIO Yepry, AUXOTOMIYHO
TTVITACS. HAa KOpEHEeBi BiIPOCTKHU. JIMCTKK 10 1 M 3aBIOBKKH TYCTUMHU ITyIKaMHU
IpUKpaliaiy KiHii rutok. Ha BepxiBkax JMCTKIB OyJu pO3MillleH1 OpYHBbKH, B SIKUX
po3BuBasiics cropu. CTOBOYpH MIayHONOAI0HUX OyJIM BKPUTI JIYCKOIO — pyOIIsiMH,

AK1 y JI€N1J0/ICHIPOHIB Oyl pOMOIYHUMMU, a B CUTLISIPIA — IIECTUTPAHHUMU.
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Puc. 23. Buxkonui cnopoBi maneo3oiicbkoi ¢uiopu: miayHornomaioni (1 —
JENA0ICHPOH, 2 — CUTUIAPIsA) 1 XBolenoAiOHi (kayaMmit: 3 — gepeBa 0€3 T1UI0K
Stylocalamites, 4 — nepeBa 3 riikamMu Ha KO>)KHOMY By3J1i Eucalamites).

Cepen TiraHTiB MaJ€O30MCHKOTO  JIICYy BHCOYLIM 1  XBOIIEHOMIOHI
nipaMiiajibHI KaJdaMiTd 3 WICHUCTUMHU CTeOJaMu 1 KUIBLENOAIOHO PO3MIIICHUMU
JpIOHUMH KOPCTKUMHU JucTKamu (puc. 23). Kamamita Oynu jaepeBomnoaiOHuMM
pociuHamu 10 30 M 3aBBUILIKU. BoHM yTBOproBanmu OoJOTsHI jicu. Jleski BUAH
MPOHUKIN JAadeKO HA MaTepuK. IX cTapojmaBHi (opMM Mamy Iie JUXOTOMidHi
muctku. [1i3Hime nepeBaxanu GOpMH 3 MPOCTUMH JUCTKAMU 1 PIYHUMHU KIJTBISIMHU.
Cepen wieHHCTOCTEOJIOBUX, KpIM KaJlaMITiB, OyJau MOIIMpPEHi KIMHOAUCTI. Lle
Oynu BOJSIHI POCJIMHM, IO Majiu JIOBre, YJICHUCTE, 3JIeTKa pedpucre ctediio, 1o
BY3JIIB SIKOTO MPUKPITTIOBAINACS JUCTKUA. BpYHBKOBUIHI YTBOPH MICTUIIM CIOPH.
KnunHomnucTi 3’ IBIIIHCS Yy CepeIHbOMY JIEBOHI 1 BUMEPJIU Y IEPMCBKOMY MEPIO/Il.

Cepen kam’sHOBYT1IbHOI (DJIOpM BU3HAYHY pPOJIb BIAITPAlOTh MAropoTi,
30KpeMa TpaB’sIHUCTI, 5Kl 3a OyIOBOIO HarajayBajiM MCUIOPITIB, 1 AepeBONO10HI
NarnopoTi, AKI KOPEHEBMILEM 3aKpIIUIIOBAIKMCI y M’SKOMY IpyHTI. BoHu manu
HIepIIaBUid CTOBOYp 13 YHMCICHHUMHM TUIKAMHU, HAa SKUX 3HAXOJHWIIOCS IIMPOKE

narnopoTenoaione sucts (puc. 24).
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Puc. 24. Jluctkn BUKOMHUX mamopotenoxionux: 1 — Neuropteris, 2 —
Pecopteris, 3 — Sphenopteris.

['ononacinHi  kapOOHOBUX  JICIB  Oynaum  TMpencTaBlIeHI  PI3HUMHU

nrepiarocnepMaMu (HaciHHI MamopoTi), a TaKOXX HOBOK TI'PYIOK — KOPAAiTaMH.
Kopnaitu Oynu BUCOKMMHM AepeBaMH, iX HUIIHAPUYHI 6e31ucTi cToBOYpH 10 40 M
3aBBUIIKH PO3TATY)KYBaJIMCA Ha TIJIKM, SIKI Majd Ha KIHIIX HIMPOKI JiHINAHI ab0
JIAHILIETOIOMI0H1 JIUCTKH 13 CITYACTUM KHIKYyBaHHAM (puc. 25). HosoBiui criopaHrii

Manu BUrisg OpyHbok. Ll pociuuHu Oynu

nepexiIHIMH (popMaMu 10 XBOHHUX.

Puc. 25. BukonHi roJioHaciHHi
NaJ1e03010 — KOpAaiTu: 1 — peKOHCTPYKLIs
ctpobimu Cladostrobus, 2 — kopmair, 1o
3pOCTaB y 3apoCTAX THUIY Cy4acHUX
MaHTPOBUX.

v KaM’ STHOBYT LTbHUX Jicax

3 ABIIAIOTBCSA TeEpIIl TpuOH, MOXOIOAIOHI

A pocauHd  (Ha3eMHI 1 MPICHOBOJHI),
T
AR o
NN 2 JIMIIAUHUKH.
RN \\\
i VLAV AN - . ) )
HaiiBaxxusimnioro 0COOJIHUBICTIO

KapOOHOBOi (yiopu € Te, MO POCIUHU HE BIA3HAYAIHUCS PUTMIYHUM POCTOM Y
ToBIIUHY. OUEBUHO, TTIOPU POKY MAJIO BIAPI3HSUIMCS OfHA Bij oaHOI. [lomupeHHs
OJTHAX 1 THUX CaMUX KaMm SHOBYTUIbHUX pociuH Bif [liBHIYHOI Amepuku 10
[minbepreHa TOBOPUTH MPO TE€, IO Bi TPOIIKIB O TOJIOCIB MAaHyBaB JTOCUTh
PIBHOMIPHUN TEIUIMH KJIIMAT, SIKMM Yy BEpXHbOMY KapOOHI Ha MiBHOYI 3MIHUBCS
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JOCUTh TpoxojonHuM. @ropa TMOCTYNOBO 3MIHIOBaJacsi Ha Me30(iTOBY.
BinMuparoun, pocauHA KaM’ STHOBYTUIBHOTO TIEpioAy MaJaliy y BOAy OOJIT 1 JIaryH,
3aHOCUJIUCSL MYJIOM, 1, MIPOJICKABIIU MIJTBHOHU POKIB, TOCTYIIOBO MEPETBOPUITUCS
Ha BYT LS.

Y mepMmMcbkoMy Tmepioal  KJiiMaT CTaB  CyXMM. 3HHKJIO 0ararto
BHYTPIIIIHBOKOHTUHEHTAIILHUX MOPIB, 03€p, 00iT. Hectaya Bosoru mpussena 10
BUMHPAHHS KaJaMiTiB, MamopoTed, KopaaiTiB. diopa NEPMCHKOTO TMEpioay
BIIPI3HAETHCSA B1JI KapOOHOBOI THM, IO B IIed Yac 3MEHIIMJIACS KUIbKICTh
CUTLIISIPiH, JIeNmiAOAECHAPOHIB 1 KOpAaiTiB. PO3MOBCIONXKYIOThCSI XBOWHI, T1HKIOBI 1
CaroBHUKU. 3 TIHKTOBUX 1O HAIIUX JHIB JOXWB JHIIE€ OJAWH BHJ — TIHKIO
nBosionareBuil. lle Benmke nepeBO 3 JIOMATENOMIOHUMHU JUCTKAMH. XBOWHI
pPOCIMHM TOTO 4Yacy HaraJyBaJld CydYacHl apaykapii, skl pOCTYTh Ha OCTpOBax
no6nu3y ABcTpanii.

Y nepMcbkoMy Tiepiofil B MIBACHHINA MIBKYJIl TOCHJIWINCS MPOILIECH
3nefeHiHHA. Ha BUIbHIA BiJ JbOJOBUKIB TepUTOpii ['OHABaHM BCTAaHOBUBCA
MOMIPHUI MPOXOJIOJHUHN KIIMAT 13 BUPAKEHOIO CE30HHICTIO. CBITYEHHSIM I[OTO €
HasBHICTh PIYHUX KIJIELb Y JIEPEBUHI POCIUH FOHIBAHCHKOI (IOPH, siIKa OTpUMasa

Ha3By IJOCCONTEPIEBOI (32 MIMPOKO PO3MOBCIOKEHWM Y HiM BHUIOM HACIHHOT

narnopoti Glossopteris). I'mocconrtepieBa (iopa, y ckiag sSkoi, KpiM pi3HUX
NTEPIAOCIIEPM, BXOIWIM KOpAAITH, TIHKICOBI, XBOMHI Oyjla XapakTepHa s
oOmupHUX Teputopiit cydacHoi [umaii, IliBnennoi Adpuku, [liBnennoi Amepuku,
ABctpanii, HoBoi 3enanzii i AHTapKTUIN.

VY Me3030i maHyBaB TEIUIMM KJIIMAaT 13 BIJHOCHO C1a00 BUPaXXEHOIO
KJIIMAaTUYHOIO 30HAIBHICTIO. Y TpiacoBiil (opi IIe Tparuisuiucsi MpeICTaBHUKU
JIaBHIX €MO0X: KajaMITH, HACIHHI MamopoTi, KOpJaiTH, aje MOPIBHSIHO PIIKO.
[lepeBaxkanu cripaBXHI TamoOpoOTi, TIHKIOBi, OCHETUTOBI, CArOBHUKOBI, XBOMHI.
CaroBHUKOBI ICHYIOTH 1 3apa3 y paiioHi Mamnaiickkoro apximesnary, BigoMi Tij
HA3BOI0 CaroBUX MajbM. 3a CBOIM 30BHIIIHIM BHIJISIIOM CAarOBHUKH 3aiMaloOTh
MPOMIKHE MICIIE MIX MaJbMaMu 1 manopoTsamu. [lamopoti Oynu mpubepexHUMEU

TpaB’SIHUCTUMU POCIMHAMH, MalM IIUPOKI PO3CIYEHI JUCTKA 13 CITYACTUM

58



KUJIKYBaHHAM. [3 XBOWHUX pOCIMH J0Ope BUBYEHA BOJIBTINS, SIKA Maja TyCTY
KpOHY 1 MMIIKH, K y summHU. OcoOnmBe Micie 3aiiMaiu cepel] TOJOHACIHHHUX
OCHeTUTH — JepeBa 3 KUIbYACTUMU BEJIMKUMHU CKIAQJHUMHU JIMCTKAMH, SKi
HAraayloTh JUCTKM CAaroBHUKIB. OpraHu pO3MHOKEHHS OCHETUTIB 3aiMaioTh
MIPOMIXKHE MICII€ MK IITUIITKAMU CarOBHHUKIB 1 KBITKaMH JACSKUX MOKPUTOHACIHHUX,
30KpeMa MarHoiieBux. ToMy iCHye MPUIYIIEHHS, 10 MOXJIMBO camMe OCHETUTH €
npeIKaMH KBITKOBUX POCIWH. Y APYTiid NOJOBHHI IOPCHKOTO MEPIOAY BHALIUAIOCS
JIBa POCIMHHMX TMOSICH: MIBHIYHUHN, JIe MIEpEeBaXKaau THKIO 1 TPpaB’SIHUCTI MaNopoTi,
1 miBOeHHUW 3 OCHETHTaMH, IIMKAJOBUMH, apayKapisiMH, JICPEBOBUIHUMHU
nanmopotssMu. Benuki muonyi IliBHiuHOT Amepuku, €Bporu, A3zii 1 g0 Hosoi
3emanHli 3aliMany TYCTI JIICM XBOWHHUX PpOCIMH — apaykapid 1 OCHETHUTIB.
3 SIBASIOTHCA TEPINl KUMApPUCOBI 1, MOXJIMBO, sUIMHOBI. J[0 IOPCBHKUX XBOWHHUX
HAJICKUTh TAKOXK CEKBOMSI.

Hampukinii Me3030McbKO1 e€pu, y Kpei, KIiMaT CTa€ XOJOAHIMHNM. Y
BIJIKJIQIaX KPEWIU 3HaMIeHO BiMOMTKH KBITKHU (puc. 26). [TosiBa MOKpUTOHACIHHIX
Oyna BaXJIMBUM €TaloM B ICTOpIi PO3BUTKY POCIMHHOTO 1 TBAPUHHOIO CBITY.
JlepeBHI MOKPUTOHACIHHI — MAarHoJis, JIaBp, IUIaTaH, €BKAIINT, (PiKyc, TOMOJI,
BepOa, OyK, BUHOTPAJ Ta 1HIII IMOYaay 3aBOMOBYBATH BEIUKI TuTomll Ha 3emu. Toi
K TIOITUPHIIMCS 1 JIEPEBHI OJTHOJOJIBHI — MaJbMH. 3 SIBUIIMCS JTUCTONAIHI JEPEBHI

POCJIMHHU, SIK1 B XOJIOJHI CE30HH YaCTKOBO a00 MOBHICTIO CKUJIAJIU JTUCTS.

Puc. 26. 3anumku Me3030iicbKOI KBITKH 3HaliieHi B OypIITHHI
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IIuTaHHd 1JI9 CAMOKOHTPOJIIO:

1.
2.

[Icunogirosa ¢uopa cuiypy.

OcCHOBHI €BOJIIOITIMHI 3MIHU Y POCJWH SIK MPUCTOCYBaHHS 1O 1CHYBaHHS

Ha CYIII.

. Blopi3HOMaHITTS BUIIUX CIIOPOBUX MAJICO3010.

. XapakTepucTuka (iTOIEHO31B JICBOHY.

AnTpakoditoBa ¢uiopa Kam’ sHOBYTiIbHOTO Tmiepiomy. Ilepmni HacinHi
POCIIHHHU.
Teopii MOXOMXKEHHS MOKPUTOHACIHHUX. BHKOMHI 3HAXiJKU MEPIIUX

KBITKOBUX.

. AjanTuBHa pajiailisi HOKPUTOHACIHHUX y KaltHO301.

IpakTuune 3ansaTrsa Ne 8

Tema: IloxoakeHHs Ta €BOJIIONISA TETPANOJ]

Meta: O3HallOMUTHCA 3 TEOPIEI0 TOXOKEHHS TETpanojl, BUKOIHUMH

MPEAKOBUMU TPyHaMu, pi3HOMAHITTSAM JPEBHIX POPM 36MHOBOTHUX.
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Oo6sagHaHHsA: TaOIULI, CXEMH, METOJUYHI PEKOMEHIaLIli.

3aBaaHuA:

1.

Osnaitfomutrcs 3 OyJ0BOIO TMEPEAHBOI KIHIIBKA BUKOITHOI KHCTENEpOl
pubu. 3apucyBaTu 1 3HAWTH y OYyJIOBI CKeJNeTy CHUIbHI O3HaKU 3
KIHI[IBKOIO 3¢€MHOBO/THHX.

PosrnssHyTH Ha cxemi 3arajbHUM BHIJIA Ta CKEJET 1XTIOCTera SK
HaWUIMIPUMITUBHIILIOTO MPEACTaBHUKA 13 TETpanoj. 3apucyBaTH 30BHILIHIN
BUIJISI 1 CKEJIET KIHIIIBKH 1XTIOCTETA.

PosrnstHytn 1 3apucyBatu cxemy (uIoreHeTM4HOro aepeBa amQiOiid.
3HaliTu npeaKoBy Tpyny aMmdibiii 1, K pe3ynabTaT ii aganTUBHOI paiialii,

pi3HI PITOTEHETUYHI T1JIKH MaJIe030MChKUX CTeToIedartiB.

TeopernuHni BitomocTi



TBapuHHU CBIT Ccymi y JeBOHI OyB mpeicTaBieHHN Oe3XpeOeTHUMHU —
YepBaMH Ta PI3HOMAHITHUMH WICHHCTOHOTMMH. 3 J€BOHY BIAOMI IPEICTaBHUKU
KUIBKOX TPyH Ha3eMHUX YJICHUCTOHOTMX — MaHIMpHI naByku (Soluta), ki
(Acaromorpha), 6araronikku. IloctymoBo BoHM cdopMyBanmu Oaraty KOPMOBY
0a3y, HEOOX1JIHY JUIsl BUXOY Ha CYITy XpeOSTHHUX.

Terpanoan, abo YerBepoHori — 1€ HazeMHl XpeOETHI TBapWHHU, SKi

00’ €THYIOTh 3¢MHOBOIHHX, TUTa3yHIB, ITaXiB 1 CCaBIIiB.

[lepmmMu  Ha3eMHMMHM XpeOETHMMU TBapuHaMU Oy  3€MHOBOJIHI
(Amphibia). [Ipenkamu amdi6iii, 6e3 cymHiBy, Oynu pubu. HaiiOiiapi 6Ju3bKUMH
JI0 TIAJIC030MChKUX 3€MHOBOJHUX € KHUCTemepl puOM, 1 IIBHUJIIE 32 BCE SIKICH 13
TPYIU PiMiAiCTIM.

Buxin xpeOeTHHX 13 BOAM CYNPOBOIXKYBABCS MOSIBOIO Py MPUCTOCYBaHb:
0 JUXaHHSA aTtMOoc(hepHUM TMOBITPSAM, TOOTO 3aMmiHa 390pOBOr0 JUXAHHS
JIETEHEBUM, Ta /10 NEPEMILIEHHS IO TBEPAOMY CyOCTpaTy, TOOTO NEpEeTBOPEHHS
IUIaBUIB Yy KIHI[IBKM HA3€MHOro Tuily. BinOynocs ne y J1eBOHI. Y J€BOHCHKOMY
nepiojii 3'ABUJIMCS BXE CIIPaBXKHI Ha3eMHI POCIMHHM 1 Oe3xpebeTHi, 30Kpema
KOMaxH, Kl JIOCATJIM 3HAYHOT'O PO3KBITY Y KaM SHOBYT'UIbHOMY mnepiofl. Pocnunu
YUCENbHUX MUIKUX NPICHUX BOJOWM Majaiu y BOAY, THWIH, IO HPHU3BEIO [0
3MEHIIEHHS KUCHIO y BoJl. HecTaua KHCHIO 3yMOBMJIa BHHUKHEHHS OpraHiB
NOBITPSHOTO JHMXaHHA y KICTKOBMX pHO, 1m0 OyJi0 NEBHOI MIATOTOBKOIO [0
BUXOJy iX Ha cyury. JIeBOHCbKHII Tiepiof, KpiM TOr0, OUEBHUIHO XapaKTEepU3yBaBCs
Ce30HHMMH mocyxamu. CrjbHe BUCMXaHHS BOJOWM CTBOPIOBAIO HECTEPITHI YMOBH
JUTSL J)KATTS KICTKOBUX pUO — mpenkiB amdiOiidi. Pubu Hamaranucs BUIIOB3aTH Ha
CyIly 1 MEpernoB3aTH B 1HIII BOJOWMH, Ji¢ IIe Oylo JIOCTaTHhO BOJM. TBapuHH,
SKUM YyJaBaJIOCs 3[1MCHIOBATH TaKl NMEPEMIIICHHs, BUXKUBAJIM, 1HIII — TUHYIH. Ha
(biToreHeTUYHY CIOPITHEHICTh KHUCTENEepUx puO 1 36MHOBOJHHUX BKa3zye Te, IO
KHCTEIIepl  Majau  KIHIIIBKK 31  CKEJIETOM, IMOMIOHMM  JO0  KIHIIBOK

crerouedanis (puc. 27, 28) ta noaiOHe po3TallyBaHHs NOKPUBHUX KICTOK Yepera.
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Puc.27. IlneyoBmii  mosic i
yHicepiaabHuii I1aBenb BHKOITHOI
KHcTenepoi pudu Sauripterus

VY BepXHBOJECBOHCHKHX BIJKJIANaX Y

I'penmanmii 3HalIeH1 3aJTUIIKU

HaWJaBHIINX 36MHOBOJTHUX —
ixTiocterifg (puc. 28). llIBeackkuil mameoHTosor SApBiK Ha3BaB IIUX HaMAaBHIIIUX
3€MHOBOJIHUX «YOTUPUHOTUMHU pubamu». Y ix Oymosi me Oyio 6arato puc, siki
30JIDKaM 1XTIOCTETI 13 KUCTENEepUMH pUOaMu: PYJUMEHTH 310pOBOi KPHIIIKH,
3QIMIIKK  BHYTPIIIHIX 350ep, XBOCTOBUM IUIaBeIlb, Yepen 13 MOKPUBHUMU
CKOCTCHIHHSIMH, HasBHICTh OI14HOI JiHIT y JOpocioMy ctaHi. Ajne OymoBa mapHHX
KIHI[IBOK IIMX JIPEBHIX 36MHOBOJIHUX CBIIYUTH BXKE MPO HA3EMHUHN CIIOCIO KUTTS —
1ie OyaM Ha3eMHi KiHIIBKH 3 BiTOKPEMIIEHMMH MajiblsaMu (I’ ATUNANa KiHIiBKa). 1x
ICHyBaHHS OyJI0 TIOB’SI3aHE 3 BOJHUM CEPEIOBHUINCM, PO3MHOXKYBAJIUCS BOHHU Y
BOJIl. Maiike BCl 1XTIOCTET1IM OyJIM XM)KaKaMH 1 B OUTBIIIOCTI BUMAAKIB KUBUIIUCS
puboro. KonkypyBayi y BOJIi 3 KHCTETIEPUMH pUOaMH, IO CIPHSIIO PO3XOKEHHIO
X JBOX TPYM Yy Pi3HI €KOJIOTI4HI Hilml. BKIHIII 1€BOHY IXTIOCTETiIA MOTICHUIU

MPICHOBOJIHUX KUCTENIEPUX pUO 1 MOYaIy 3aBOHOBYBATH BOJIOT1 MPUOEPEKHI

Puc. 28. Ixrtioctera (Ichthyostega): 1 —  30BHImHIA  BHIIAX
(PEKOHCTPYKIIIS), 2 — PEKOHCTPYKIlIS CKEETY, 3 — CKEJIeT MePeIHbOI KIHIIIBKH.
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nustHKE. OCHOBHUM 010J10T1YHHUM (DaKTOpOM, 110 3YMOBUB BHX1J XpeOeTHHX Ha
cymry, OyJM BeNWKi 3amacu DKi — Ha3eMHI 0e3XpeOeTHI TBapWHU (B OCHOBHOMY
KOMaxH) TPU BIJICYTHOCTI Y IIMX HOBUX YMOBaX KOHKYpEHII1.

Y  kaM’SIHOBYTUIBHOMY TIEPIOJIl  CIOCTEpITa€ThCS  PO3KBIT  aMiOii,
MPEACTaBICHUX y Majie0301 3HAYHOK pI3HOMaHITHICTIO (popM. Bcix iX ymoBHO

00’€MHYIOTh TiJi Ha3BOIO creromedanu, TOOTO «HMAHIUPHOTOIOBI» (puc. 29).

HaiixapakTepHiiorw ocoOMUBICTIO cTeronedatiB € HasBHICTb CYIIJILHOTO MaHIpa
13 MIKIPHUX KICTOK, fIKI MOKPUBAIM YepeIrHy KOPOOKY 3BEpXy 1 3 OOKIB Tak, IIO
3aJIMIIANKNCS OTBOPH ISl HI3ApPiB, OYEH 1 TIM SIHOro opraHa. Y OuipmocTti (popm
OyB 1 UepEeBHUI MMAHIIUP, TPEICTABIICHUN KICTKOBUMH JIyCKaMH, K1 HaJSATAId OJHA
Ha oJHy. BoHM 3axuInanu TUIO MpW NMOB3aHHI MO HEpIBHIN noBepxHi. Ha cninuH1N
YacTHHI TUIA MaHIMpa HE OYJ0, OCKUIBKK CYXONMYTHHUX BOpPOTIB TOMl 1€ HE
icuyBajo. Creronedain AOCATIN HAWBUILOTO PO3KBITY Yy Kam’ STHOBYTIJIBHOMY 1
NEPMCBKOMY TIepiofiaX, sIKi BBaXKaIOThCS YacoM 3€MHOBOAHUX. llepeBakHa
OuIbIIICTh cTeronedaniB BUMEPAU B IMEPMCHKHUI MEpioj Majaeo30i0, MPOTITOM

Tplacy JO>KMBAJIM CBIH BIK JIMIIE OKPEMI1 BUAM.

Puc. 29. Bukonni najeo3oicbki crerouedann (pekoHcrpykmis): 1 —
Pederpes finneyae, 2 — Cacops aspidephorus.

VY mepiog BepxXHBOI IOpU 1 HIKHBOI KPEHIU ME303010 3’ SIBHIIMCS THIIOBI
ami6ii (puc. 30). BukonmHuMu TpeakaMu OE3XBOCTHX 3E€MHOBOJHHUX BBaKAIOTh
pan Proanura, skuii HajnexuTh A0 Tiakiacy ayroxpeodieni (Apsidospondili).
BuxigHoto rpymoro cydacHUX O€3HOTMX 1 XBOCTAaTUX 3E€MHOBOJHUX Oynu

npeAcTaBHUKU Tifkiacy ToHkoxpeOuei (Lepospondili). Ille ogna rinka maBHIX
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36MHOBOJIHUX, BIIOMUX 13 Kam SHOBYTUJIBHOTO TEPIOAYy — aHTPAKO3aBpH, IO

IMPUBCIIN 10 BUHUKHCHH HJ'IaSYHiB.
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Puc. 30. Cxema ¢ijioreHeTHYHOTO JAepeBa 3eMHOBOIHUX (3a Pomepowm i

HImanbrayzenom, 3i 3MiHamn)
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ITuTaHHA 1JI CAMOKOHTPOJIIO:

1. Sxi TBapuHU OynM MpeAKaMy 3€MHOBOJHUX, SIKI PUCH iX OyJOBH Ha Iie
BKa3yroTh? Kosnu 3’siBusvcst nepiiii 3eMHOBO/TH1?

2. ki apomopdo3u npuenu A0 GopmyBaHHs ampiOiii?

3. IxTiocTeriau ik HAlPUMITUBHIII TETPAIIOIH.

4. P13HOMaHITHICTh BUKOITHUX CTeTOIe(aIiB IMalIe03010.

5. [lpenkoBi rpynu cydacHuX amdiOin.



[pakTunune 3ansarrs Ne 9
Tema: duIoreHeTHYHe JepeBo MIA3YHIB
Meta: BcranoButu apomopdosu, SiKi NpHUBEIM 10 BUHUKHEHHS aMHIOT,
O3HAMOMUTHUCS 3 PI3HOMAHITTSM BUKOITHUX PENTUIIIN ME303010.

Oo6nagHaHHsI: TaOIUIll, CXEMHU, METOJUYHI PEKOMEHAaIlii.

3aBaaHHA:

1. Po3rasiHyTH Ta 3apucyBaTé cxeMmy (pOpMyBaHHS 3apOJIKOBHUX OOOJOHOK Y
aMHI0T.

2. PosrmsiHyTH Ta 3apucyBaTtH cxemy (iIOr€HETHUYHOTO JepeBa IIa3yHIB.
3HATH TpPEeAKOBY TPyly BUKOIHHMX IUIa3yHIB Ta Pi3HI (PIIOT€HETUYH1
T'UIKY K Pe3ynbTaT i aJaliTUBHOT paialii.

3. Po3rmsiHyTH BOMHHMIX 1 HaIBBOJSHUX BUKOITHHUX IUIA3yHIB. 3apHUCyBaTh
3arajJbHUN BUTJIS 1XT103aBpa 1 IJIe3103aBpa.

4. OznHaiomMuTHCs 3 (IJIOTEHETUYHUM PI3HOMAHITTAIM ME3030MChKUX
apXxo03aBpiB 1 Jieni03aBpiB. PO3rISHYTH 3arajibHUN BUTIIS SIEPOTA30BUX

1 ITaX0Ta30BUX I[I/IHO3aBpiB. V 301IMT BUIIMCATH 1X XapaKTepHi O3HAaKH.

TeopernuHi BizomocTi

3aMIIKY HalAaBHIMIMX TUIa3yHIB BiIOMI 3 BEpXHBHOro kapoony (300 muH. p.
ToMy). IX BifOKpeMIEHHS Bij 3eMHOBOJHMX MpPEAKiB BiOYyTOCS OYEBHAHO IIE
panime, B cepenuHi kap6ony (320 MiH. p. TOMY), KOJHM BiJi aHTPaKO3aBpIB
Bigaimaucs gopmu moxioni go Diplovertebron. E. Oncon Bkasye Ha Oim3bke
CHIBMAJAaHHA Yacy MOSBU IUIA3YHIB 1 PI3HOMAHITHUX TPyl BHUIIMX KOMax —
ntepirot. HaipaBuimi pentwiii Oynu  pyXJIUBUMH, BIIHOCHO JAPIOHUMU
KOMaxoOilHUMH TBapHHAMH, MOB’s3aHMUMU 3 Bosiorumu Oiotonamu. E. Oncon
MPUIIIIOB /0 BHCHOBKY, IO (OpMyBaHHSA IUIa3yHIB SK TPynmu OyJ0 TICHO
NOB’s13aHE 3 BUKOPUCTAHHSAM HOBOi 0aratoi KOpMoBOi 0a3u, sika BUHUKIIA Ha CYIII 3
NOSIBOI0 KPWJIATUX KoMmaX. Y CepellHbOMYy KapOOHI BiI €MOOJIOMEpPHHUX

creromnedalaiB B3sjga I0YaTOK HOBa Tilka — ceimypiamopdu. Bonu 3aiimanu

MPOMIXKHE TOJOKEHHS MDK 3€MHOBOJHUMHM 1 TIa3yHaMH (JI€SKI IMaJIEOHTOJIOTH
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BITHOCATD iX II€ 0 3eMHOBOAHMX). Ceiimypiamophu MOXKIUBO Majy II€ BOIHHX
AMYUHOK. XpebeT OyB THyUKHil, HaMI4aja0cs MEPETBOPEHHS MEPIINX ABOX IUHHUX
XpeOI1iB; CKeJIeT KIHI[IBOK MOBHICTIO KOCTeHIB. CaMi KIHIIIBKM CTaJId MIIHIIINMH,
MOTJIM TPUIITHIMATH TII0 HAJ 3€MIICI0. 3alHIIKU TaKuX TBapUH — CeUMypis 1
KOTJIacisl — 3HaACHI y HIWKHBOMEPMCHKMX Bijakiaaax I[liBHIYHOT AMepuKkHu 1
KazaxcraHy Ta BEpXHBONEPMCHKHX BifKIanax paiiony IliBHiu”Oi JIBIHH.
[TpoMikHE TMOJOXKEHHS CEeUMypieEMOAIOHNX MK THUIOBUMH cTerouedanamu 1
pentuwiisiMd Oyj0 ToKa3zaHe y mpaisx mnaineontosioriB A. H. buctpoa (1944),
I. A. €Eppemona (1946) Ta in. 3rigao 3 ganumu A. I. 'aptman-Beitn6epr (1937),
BOHM Malld TakKOX Jeski pucu kucrenepux puob. CeliMypito 1 KOTIaciio Ta
cropifHeHl 3 HuUMH GOpMH  BIAHOCATH N0 migkiaacy bartpaxo3zaBpis
(sI111epO3EMHOBOTHUX ).

Came BiJ SIKHXOCh MPUMITUBHUX CEUMYpI€ENOMIOHUX Y paHHBOMY KapOOHi
B3SUTM TOYATOK cCrpaBxkHi penTwiii. [IpoTsrom kaM’sHOBYTUIBHOTO TEpiony Yy
Ma3yHiB c(OpMyBaBCs UMM KOMILJIEKC MPUCTOCYBaHb, SIKI 3a0e3Mediv iM Ta
iXHIM HalllaJKaM TOBHICTIO Ha3eMHE iICHYBaHHS. BakJIUBUM MPUCTOCYBAHHSM, SIKE
3pOOMJIO MOKJIMBUMHM 1HIINI CYTT€BI 3MIHM B Opradizauii, OyB pO3BUTOK
e(eKTUBHOTO MEXaHI3My BEHTHJIALII JIET€Hb 3a PaxXyHOK rpyaHoi KimiTku. Lle
BUTICHWIO IIKIPHE JUXaHHA, SIK€ y 3€MHOBOJHHUX € HEOOXIIHUM JOTIOBHEHHSIM
JereHeBoro. Y IIKipi IJIa3yHIB CTaj0 MOKJIUMBHM TOCWICHHS 3pPOTOBIHHS
emifiepMiCy, SIKAW 3axuIa€ OpraHi3Mm Bia BTpaT Bojoru. [licns mporo mmaszyHu
MOIJIM 3aCEJIUTU MPAKTUYHO OYyIb-sIKI MICLSI, BKIJIFOYAatOud 1 O€3BOJHI ITyCTEll.
[{pboMy cHpHsIB TaKOX PO3BUTOK METaHE(PPUUHOT HUPKHU 1 MEXAHI3MY 3BOPOTHOTO
BCMOKTYBaHHSI BOJIU 13 C€Ul, IO JO3BOJMIO BUBOJUTH 3 OPraHi3My MaKCHUMAaJIbHO
KOHLIEHTpOBaH1 eKkckpetu. OpHouacHO Yy penTwiid chopmyBaBcs Ipyruit
KOMITJIEKC TPHUCTOCYBaHb, SIKI MO30aBWIM I1X 3B’SI3Ky 3 BOJOWMAaMH TIiJ] Yac
po3MHOXKeHHs. [le — mosiBa BHYTPIIIHBOTO 3aruliHEHHS; (POPMYBaHHS KPYITHHUX
S€Lb 13 3a1aCOM MOKMBHUX PEYOBHMH; YTBOPEHHS IIIJIBHUX SHIEBUX 000JIOHOK, SIK1

3aXWIIAIOTh SIMIle Ha Cymi BiJ OOE3BOJHEHHS 1 MEXaHIYHUX TONIKOXKECHb;
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BUHUKHEHHS OCOOJIMBHX 3apPOJKOBUX 00O0JOHOK (aMHIOHY, CEpO3H 1 allaHToica), Kl

CTBOPIOIOTH CITPHSATIIMBE CEPEIOBHIIE I PO3BUTKY 3apojka (puc. 31).

Puc. 31. MocainoBHi cTagii po3BUTKY 3apOAKOBUX 000JOHOK y aAMHiOT
(A) i 3aponok simipku (b): 1 — ektonepma, 2 — eHTonepMma, 3 — mesoaepma, 4 —
MOPOKHUHA KHUILIEYHUKA, 5 — 103a3apojIKOBa MOPOKHUHA Tina, 6 — aMHIOH, 7 —
aMHIOTUYHA TOPOKHHMHA, 3allOBHEHA aMHIOTMYHOIO PIAMHOIO, B SKIM IUIaBae
3apojioK, 8 — ceposa, 9 — anantoic, 10 — >koBTKOBUN MiIOK, 11 — amHioH, 12 —
amanroic, 13 — )k0BTOK, 14 — cepo3a.

Konu came chopmyBanucs Taki 0COOTUBOCTI PO3MHOKEHHS, XapaKTepH1 JJIs
aMHIOT, TOYHO HE B1IoMO. BBaxaroTs, 1110 11€, HANIEBHO, B1IOYJIOCS B KapOOHI TIpH

CTAHOBJICHHI KOTWJIO3aBpIB, SIKI € HaWJIaBHIIUMU 1 HaAWUNPUMITUBHIIIUMU

wiaszyHamu (puc. 32). Ha3Ba KOTHII03aBp MiJKPECIIOE XapaKTEPHY OCOOJIHMBICTD
yeperna mux TBapuH (3 rpernpkoro kotylos — kybok). Uepen 3axuiiaB TOJOBY
CYLUIBHUM KICTKOBMM ITaHIIMPEM 3BepXy 1 3 OOKiB, ik 1 B crerouedanis, aie
naHnup OyB OLIbII BHCOKUM 1 BY3bKMM (3BEpXy HaraayBaB daily a0o KyOOK).
HasiBHICTP HOBHMX MICIb ICHYBaHHSI 1 KOPMIB JOCTYMHHMX Ha CyUIl MPHUBENU 0
Yp13HOMaHITHEHHS TJ1a3yHIB.

AnanTuBHA pajiaiis 1i€i Tpynu BigOyBamacs aKTUBHO BKIHII KapOOHY 1 B
nepMcbkoMy rmepioai. lle moscHIOEThCS 1ie 1 TUM, L0 BKIHII KapOOHYy — Ha
MOYaTKy MEPMCHKOTO Mepioy BiAOYyIOCsS repLUHCbKE TOPOTBOPEHHS, KIIIMaT CTaB
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CyXiIIMM, 3pocTana KIIbKICTh cyxux OiotomiB. Bce 1me crnpusiio po3BUTKY
COpaBXHIX  HazeMHUXx  xpebetHux. [lmazynum kiHOg maneo3orw  Oynu

PI3HOMAHITHUMH, 11€ OyJM 1 ApiOHI popMHU, TIO/1I0HI A0 SAUIIPOK, 1 BEJIUKI TBAPUHU

(1o 3 m). HaiiGinpmumu cepesi KOTUJI03aBpiB OyliM POCIMHOIIHI Hapenss3aBpH,
BIJIOM1 3 MepMChKUX BiJKJIaaiB €Bponu 1 Adpuku. Ll TBapuHU mocarany BETUKUX
po3MipiB (3 M), Malli LIMPOKE MACHUBHE TUI0, KPYMHUN BaXKKUW yepen 13 JIyxe
MaJIOl0 TIOPOKHUHOIO JUIS ToJIoBHOro Mo3Ky (puc. 33). Ilo Ookax ugepema
BUCTYyNAJIM Ha3ajJ 1 B CTOPOHH TOBCTI TOpPOMCTI, YaCOM HaBITh POraTi KiCTKOBI
IUIACTUHU — «IOKW» (mokati simepH). [lapeiiszaBpu Oynu HEMOBOPOTKHUMH 1
MOBUIBHUMH, >KUBHIIUCS COKOBUTMMH POCIMHAMH, KWJIHM, HAleBHO, MO Oeperax
BOJIOMM 1 00JIIT, OXOU€ 3aXO0JIUIN Y BOAY 132 CIOCOOOM KUTTS OyJId CBOEPITHUMU

«ITAJICO30MCHKUMHU OCTeMOTaMMY).
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Puc. 32. Cxema ¢isioreHeTu4uHoro aepesa ImiasyHiB (3a Pomepom 3i
3MiHAMH)
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Puc. 33. Ilapeiis3aBp — HAOILIINI 3 KOTWI03aBPIB.

KortunoszaBpu, AOCATHYBIIM PO3KBITY B TEPMCBHKUN MEpiojl, BUMEPJIH Ha
novyaTKy Tpiacy. Y MepMCbKOMY MEpiojl BiJl HUX B3sUIM MOYATOK Yepernaxu, siki €
€MHUMH 1X MPSAMUMU HAIAJIKaMU, 110 3TUIIHINCS JO HAIIMX JTHIB.

KortunoszaBpiB 1 uepenax o0’enHyloThb B Tpyny Anapsida (aHamcuiu).

Me3o30licbKl yepenaxu OynH CyXONYTHHMH 1 PUIOYMMH, 3r0JIOM OKpEMI IpyIu
BTOPUHHO MEPEHIIIIN 10 HAaMIBBOJHOTO 1 BOJHOTO CIIOCOOY KUTT.

EBomroriiss pentuiiiii Oysia 3yMOBJIEHA X MIHJIMBICTIO Y 3B’SI3KY 3 BIUIMBOM
PI3HOMAHITHUX YMOB UTTS, 3 SIKUMH BOHM CTHKajducs. BOHM cramu Ouibll
PYXJIUBI, CKEJIET JIETIUM 1 MilHImuUM. [IprcTOoCyBaHHS 10 CHOKUBAaHHS PI3HOI 1K1
MPUBEJIO J0 YAOCKOHAJEHHS cmoco0iB i goOyBanHs. Bce 1e copusiio
BUHUKHEHHIO MPOTPECUBHUX MOP(OJIOTIYHUX 3MiH Yy OyJ0B1 KIHI[IBOK, OCHOBOTO
CKeNleTy, uepemna. 30BHINIHIM KICTKOBHM MaHIUP Yy 4Yepemni CTaB IOCTYHOBO
pEAyKyBaTUCS, OCKUJIBKM II€ CTPUMYBAJIO TMPOTPECUBHHUMA PO3BUTOK IEJETHOI
MYCKYJaTypH, sKa pO3MIIIyBajacsd MK YEPEImHOI KOPOOKOK 1 30BHINIHIM
KICTKOBUM  maHiupeMm. Ilpm wnpoMy penykuis BiagOyBasacs y — PI3HHX
(b1I0reHeTUYHUX TUIKaxX IUIa3yHiB PI3HUMHM HUIAXaMu. B 0HUX M1a3yHIB BUHUKIIH
JIBa OTBOPU y CKPOHEBIM MIJISHIN MaHIpa — Ol4HA 1 BEpXHS CKPOHEBI SMKH. Y
pe3yJbTaTi YTBOPUJIUCA JBa KICTKOBI MICTKH: OJIMH PO3MIIICHUN mMif OI14HOIO

CKPOHEBOIO SIMKOIO (HIDKHS BWJIMYHA JIyra, YyTBOPEHAa BUJIMYHOIO 1 KBaJpaTHO-

BUJIMYHOIO KICTKaMM) 1 APYTUH, IO PO3AUISIB O1YHY 1 BEPXHIO CKPOHEBI IMKHU OJHY
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BiJ Apyroi (BEpXHs BUIMYHA Jyra, yTBOPEHA 3aIHBOOYHOIO 1 JTyCKAaTOIO KICTKaMH).

Tak cpopmyBaBcs HiallCUAHUA TUN Yepera, JIerka 1 aXypHa KOHCTPYKLIS SKOTO
JI03BOJIMJIA yIOCKOHAUTH KIHETH3M — PYXJIMBICTh BEPXHBOI IIENENH 1 JCSIKUX,
NOB’s3aHUX 13 HE KicTok. [li3Hime y pentuiiil 13 [OIalCHAHUM YeperoM
PO3BUHYJIMCS HOBI BUCOKOE€(EKTHUBHI (POPMHU KIHETHU3MY, K1 31rpajy BEJIUKY POJIb
B aJanTamisfx ux TBapuH. JlaBHI MIalcHAHI PEeNTHII HaJSKaIW 0 IJIKIaciB
aemiymo3aBpu (Lepidosauria) i apxo3aBpu(Archosauria).

B 1HmuMX mua3yHiB y CKpoHEBiH IUIAHIN copMyBasiacst ofHa sIMKa 1 OJIMH
KICTKOBHI MICTOK, J0 CKJIaay SKOTO YBIMIIIM KICTKH 3 BEPXHBOI 1 HUKHBOI
BUJIMYHOT Iyr (BEpXHBOIIENENHA KICTKA — BWJIMYHA — KBaJpaTHO BUJIMYHA —

HYCKaTa). Takum ynHOM ;1 OAHAa BHUJIMYHA AYyrad € 3Mmimana. Takoro THITY 49CPCII

HA3WMBaIOTh CUHANCHIHUM. [[ux penTwiiii BiHOCATH 10 miakmacy Synapsida. o
HUX HaJeXaJld 3BIPOMOMIOHI PENTUii, SKI MOYaldd OCOOJMBY TUIKY PO3BUTKY
M1a3yHiB, IO MIPUBEA JI0 TOSIBU CCaBIIIB.

OT1xe, BKIHIII MAJIE03010 (BEpXHIN KapOOH — MEepM) y Ha3eMHUX O10I[eH03axX
OyJIM TIOIIUPEH] CIIPaBk H1 Ha3eMH1 XpeOeTH1 — MIa3yHH, MPEIKOBOIO TPYIIO0 SIKUX
Oynu KOTWJI03aBpH. Bia HUX B3sJIM MOYATOK PI3HOMAHITHI TUIKM KOMAaXOiTHUX,
POCIMHOIIHUX, XMKHX TIJIa3yHIB, SIK1 3aWHSIN pi3H1 010TOMH, B TOMY YHUCII1 1 BOJIHI.

Jlst rpynu TBapuH, (opMyBaHHS SIKOi OyJIO TICHO IOB’s3aHE 3 OCBOEHHSIM
CyIl1, BUIA€THCA IEUI0 TUBHUM, IO PsA PUIETUYHUX JIHIN MJIa3yHIB OBEPHYJINCS
y BOJIOWMH 1 CTaJlM HaIiBBOJHMMH, a TO 1 CIPaBXHIMU BOJHMMH TBapUHAMH.
Takumu Oynm Me3zo3aBpu (Mesosauria). Boru wimu y BOJi, Majdu JIOBTi BY3bKi
HIEJIETIH 3 YUCEIHbHUMHU TOHKUMH 1 TOCTPUMH 3y0amu, 100pe NpUCTOCOBAHUMU JIJIS
3axXOIUIeHHs 3100m4i y Boai. KiHIiBku Oysiu mepeTBOpeHi B jactu. Po3mipu mux
TBapuH csranu 1o 1 m. 3anumku Me3o3aBpiB 3HaigeHi y IliBnenHid Adpumi 1
bpaswii. Bumepnu BoHr Ha TOYaTKy MEPMCHKOTO MEPIOAY.

Bomui  penTwmii  Oynu  Haa3BUYAHO  PI3HOMAHITHI  Ta  MIUPOKO
PO3IMOBCIO/KEHI 1 B Me3030i. OJIHI 3 HUX KWW Ha MIUIKOBOJAI B MPUOEPEkKHIN
CMYy3l, 1 HaleBHO 30epiraiu 3B 30K 13 cymiero. [HI cTanu KUTEIIMU BIAKPUTHX

MOPCBHKHX MPOCTOPIB 1 HIKOJIM HE BUXOAMIIU Ha Oeper.
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I3 wminkoBoguumu ~ Giotomamu  Oynd  TOB’sA3aHI  3aBPONTEPUTil
(Sauropterygia). 1li TBapuHU Manu MUPOKUNA MacHUBHHM TynyO oOTIUHOI (opmu,
JIOBTY 1 TOHKY IH0 (710 70 XpeOI11iB) 3 HEBEIMKOIO TOJI0BOK0. Tyy0 3aKiHIYyBaBCS
JIOBTMIM CTHCHYTHM 13 OOKIB BECIIOTOIIOHUM XBOCTOM. Y OUIBII CIIEIiali30BaHUX

MOPCBKHX 3aBPONTEPUTiN — IJI€3103aBPiB, KIHIIIBKA MaJld BUTJIS] IIUPOKUX T00pe

PO3BUHYTHX JIACTiB, 3 JOMOMOIOI0 SKMX BOHH pyxanucs y Bomi (puc. 34). Jlactu
BOHM MOTJIM BHKOPUCTOBYBATH 1 HA CyII, KOJU Il TUIa3yHH BHUIOB3AIM Ha
npuOepekH1 BIIMUIMHM JIJIsS BIAKJIaJaHHS S€lb, K 1€ pOOJISATh CydacHI MOPCHKI
yepenaxu. Ajie MepeMiliaTtucs Ha cymi iM Oyno AyXe BaKKO dYepe3 BeNuKi
po3mipu (fopchbki 1 KpeiinoBi Buam csramu 12-16 m). Dxero 3aBponTepurism
CITY)KWJIM Pi3H1 pUOH 1 TOJIOBOHOT1 MOJIFOCKH (aMOHITH, OelleMHITH). BoHu noBriIn
MEPEBAXKHO HEBEJIMKY 3400u4Y. Y TI3HBOIOPCHKUM dYac 3 SIBUJIMCS BEJMKI
TUTI03aBpH, SIKI Majld MacUBHMM uepen (10 3 M) 13 roctpumu 3ydamu (10 10 cm
noBxkuHO0). Lli MOpPCHKI XMIKak¥ MOTJIM HalaJaTh Ha BEIUKHUX TIIMOOKOBOJIHHMX
TOJIOBOHOTMX MOJIOCKIB 1 HaBITh Ha JAPIOHIIIUX IJI€3103aBPIiB Ta 1HIIMX MOPCHKUX

PEeTITHIIIN.

Puc. 34. Ilne3io3aBp

bnu3pkuMu 0 3aBponTepuriii OyiM IJIAKOAOHTH — 1€ OJHA Tpyna
MOPCHKHUX TUTa3yHiB Tpiacy. OJIHI 13 HUX HarajayBajd CydaCHUX MOPCHKUX Yeperax
1 HAaBITh MAJIM IAHUUP 13 WIKIPHUX CKOCTEHIHbB, 1HII — CYy4YaCHUX MOPCHKHUX CCaBIIiB
(IrOTOHIB 1 JIaMaHTHHIB). 3yOM IUIAaKOJOHTIB Manu (OpMY IIUPOKUX MIITHUX
MJIACTUH 1 CIyTyBajd, HAIMEBHO, NJII PO3JABIIOBAHHS YEpPEMamioK MOJIIOCKIB 1

NaHIMPIB PaKONo110HUX.
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HaiiGinpm MOCKOHAMMMU TUTABIIMUA CE€pPEA MOPCHKHX PENTIIN Oyin

ixtiozaspu (migknac Ichthyopterygia) (puc. 35). Ixnro Ha3By MOKHA MepeKIacTh K

«pudosIIepr», MO MIAKPECTIOE 30BHIIMIHIO MOJIOHICTh IIUX TBapWH 13 pHOaMHU.
CrpaBai, TUIO 1XTio3aBpiB Majio puOOMOAIOHY (GopMy, iA€anbHO MPHUCTOCOBAHY
JUIS MIBUJIKOTO IJIaBaHHS (K cydacH1 Jeab(iHU cepell KUTOMOMIOHHUX, 3 SKUMHU

1XT103aBpH JyKe MOA10H1, O1IbIIe, HIXK 13 pubaMu).

Puc. 35. IxTio3aBp

Po3mipu ixTio3aBpiB Oyiu mepeBakHO 3-5 M, Jedki Buau pocsranu 13 m.
Yepen HaragyBaB uepern Jeib(iHIB, 13 BEJIMKUMHU OpOITaMHU, JOBIOI BY3bKOIO
MOPJOI0 1 TaKUMH K ILIEJENaMHd 3 YUCEIbHUMHM TOCTPUMU TOHKMUMH 3yOaMu.
[InaBamu 3a JOMOMOrOI0 BEIMKOTO JBOJIONATEBOIO XBOCTOBOIO  ILJIABI,
PO3MIILLIEHOTO BepTUKaNbHO. CHUHHMI IUIaBEUb CIY>KMB CTa0LII3aTOPOM PYXY.
[TapHi KiHIIBKKM OyiM TEpeTBOpPEHI B JlacTh (13 OUIBIION KIIBKICTIO (ayaHr, a
4acoM 1 3 OUIBIIOIO KUTBKICTIO MaJbIIIB).

[IpumnyckatoTs, 1110 1XTi03aBpH Oyau xKuUBOpoAsyi. [Ipo 1e cBiqyaTh 3HAX1AKK
MAJICOHTOJIOTIB: OYyJIu BUSBIIEHI CKEJIETH BEJIMKUX OCOOWH (HAMEeBHO CaMOK),
BCEPEIMHI SIKMX 3HAXOIUIIUCh CKEJIETU MAJICHBKUX 1XT103aBPiB.

[ikaBo, mo pa3oM 13 CKeJIeTaMH 1XTiO3aBpiB OyiM BHSBIEHI IIMAaTKU
(dbocui30BaHO1 MIKIPH, MPUYOMY 30€peryivcs MrMeHTHi rpanyiu. Jocaimkyoun i
3amumiku, M. Yaiitiep (1956) mnpuiinuia A0 BHUCHOBKY, IO 1XTIO3aBpH Malld
TEMHOKOpUYHEBE 3abapBiieHHs. JlochipkeHHs (OCHITI30BaHUX 3aJUIIKIB BMICTY

ILIYHKa JCAKHUX iXTiO3aBpiB AO03BOJIAIOTE CTBEPAKYBATH, IO BOHHU JXKUBUIIMCA
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TOJIOBOHOTMMHU MOJIIOCKaMu 1 puOaMu, TOOTO B MOPCHKUX O10I[€HO3aX ME30300
BOHM 3aiiMaJii B €KOJIOTIYHOMY BIJHOILIEHHI MICIl€ CyYacHUX JeJb(iHiB.
[IpuctocyBanHs 10 MOAIOHOTO CIIOCOOY KUTTS Yy BOAHOMY CEPEIOBHILI MPHUBEIIO
710 3HAYHOI KOHBEPT'€HTHOT MOI0HOCTI 1XT103aBpiB 1 JAeNb(]iHIB.

Ili TBapuHU BiIOMI 3 Tpiacy, iXHI IpsAMI MpeaKkoBi (GOPMU HE BUSBJICHI.
[Toxo/KeHHST TaKuX CrHeliani3oBaHux (GopM cepel penTuiiid sk 3aBpONTEpirtii,
IUTAKOJIOHTH, 1XTI03aBpU JIOC1 3alMIIAETbCA JUCKyCiiiHUM. Bci 1i TBapuHH
BUMEPJIH JI0 KiHIS ME303010, HE 3aJIUIIMBIIHN TOTOMKIB.

PisHOMaHiTHUMU OynaM 1 Ha3eMHI IUIa3yHH, TNPEJACTABHUKU I1IKIACiB

JIEMII03aBPH 1 apX03aBpU. Y MEPMCHKUX BIAKIAaX B1IOMI 3aJIUIIKU HAWJaBHIIINX

Jemi03aBpiB — €03yXiH, Akl Manu naiancuaHui yepen. lle Oynu apiOHI miia3yHu,
K1 HaragyBaJM SIOIIPOK, Mainu aMmQiuenbHl XpeOii, ApiOHI 3yOM Ha Imienenax 1
nigHeOIHHUX KicTkax. HaiOunpln BiIOMUM MpPEJICTAaBHUKOM €03yXid € sHTr1Ha
(Youngina). BigmaieHuM MOTOMKOM €03yXii € HOBO3€eJaHJChKa raTepis — € AMHUN

BUI 13 pagy m3poboronoBi (Rhynchocephalia), skuii mokuB 1n0 HammMx JHIB.

J13500010J10B1 B3sUIH ITOYATOK BiJ] IKMXOCh €03YyX1H Ha IMOYaTKy Tpiacy.
BkiHIII TIEpMCBKOTrO mepiofy BiJ NMPUMITUBHHUX JIEMII03aBPIB (€03yXid 4H

Minepo3aBpiB) Bimokpemunucs smipku (Lacertilia) — mepuri myckati. B smiipok y

pe3ynbTaTl MOCWIEHHS PYXJIMBOCTI BEPXHBOI IIENENH peayKyBajlacs HUXKHS
BUJIMYHA J1yTa. SIIIpKH JOCTOBIPHO BIOMI MOYMHAIOUU 3 CEPEAHBOTO Tplacy, aje
HaWOUIBII YUCETLHUMU 1 PI3HOMAaHITHUMH BOHH CTaJIM B Kpeli. Y BepXHIN Kpeuai

BiJI AMIIpOK BigokpeMurcs 3mii (Ophidia).

Eo3yxii, A0 meBHOI Mipu, OyiM TaKOX MNpPEIKAMH BHILMX PENTHIIN 3
nijgKiaacy apxosaspiB. [IpumyckaroTh, 1110 BiJl €03yXii BKIHI[ MEPMCHKOTO MEPIOAy
B3sJla TMOYATOK BHXIJIHA Tpyla apXo3aBpiB — TEKOJOHTHU, ab0 IICEB/IO3YXIi.
HaragyBanu siipok pisHEX po3mipiB (Big 15 cm 1o 3-5 M), 3aaH1 KIHIIIBKA Y HAX
Oynu nmoBii Bif mepenHix. Po3kBIT iX mpumamae Ha Tpiac, B IOPCHKOMY Mepioji
3JIMIIKIB [IUX TBAapHWH B)KE HE 3HAXOATh. AJle BiJl HUX BUBOIATH TOSBY PI3HUX

(b10reHeTUYHUX T1JIOK TUTa3yHIB, SIKi OCBOIIM Pi3HI 610TOMH.
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OpHi 13 HUX MEepPeHII A0 HAMiBBOASIHOTO CIOCOOY JKUTTS 1 BKIHII Tpiacy

BiJ HUX BUHUKIM Kpokoawau (Croccodilia). 3a maseoHTOMOTIYHUMHU MaTepiagaMu

MOXKHAa TMPOCTEKHUTH SK MOCTYIIOBO, OCOOJIMBO BKIHIII KpEeWIW — HaA TOYATKY
TPETUHHOTO Tepioay chopmyBaBcs TUm OyJOBH, XapakTEPHUH I Cy4acHHUX
KPOKOAWIIB  (MEepPEMILEHHsI  HI3/IPIB, YTBOPEHHS BTOPUHHOIO KICTKOBOTO
H1HEOTHHS, peIyKLIis KIIOYHIlh, POPMYBaHHS MPOIIEIBHUX XPEOIiB).

Bix Teko0HTIB B35 MOYATOK JIITArOUi siepu — mrepo3aBpu (Pterosauria),

CBOEPIJIHA TpyTIa MJIa3yHiB, K1 HAOYJIM 3JaTHOCTI JI0 MOJBOTY.
VY BepXHbOMY Tpiaci BiJl XM)KHX TEKOJOHTIB, SKI MEpeMilancs Ha 3aHIX
KiHIIIBKaX BIIOKpEMWIHMCS 1€ JABl TUIKM PI3HOMAHITHUX 1 JyXK€ MOIIUPEHUX

IUTa3yHIB ITiJ1 HA3BOKO IUHO3aBPH («cTpaliHi smepu») (puc. 36). Hanoibm

Puc. 36. Pisnomanirrsa nuno3aspiB: 1 — crpytioMim, 2 — nmapazayposod, 3
— JUIUIOJIOK, 4 — TpULIEPATOIIC, 5 — CKOJI03aBp, 6 — TUpAHO3aBp, 7 — CTET03aBp.
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MONMMPEHUM € TIOAUT IWX TBAapWUH Ha JBa psad: sieporazosi (Saurischia) 1

nTaxoTa3oBi (Ornithischia). i rpynu Biapi3Hsaucs AetansiMu OyIOBH Tasza: y

NTAaX0Ta30BUX JTOOKOBA KICTKa Mayia OCOOJUBUN BIAPOCTOK, SIKUW TATHYBCS Ha3aJl
1] CIAHUYHOIO KICTKOIO, a B SAIIEPOTA30BUX TAKOTO BIAPOCTKA HE OYIIO.

[IpoTsiroM 10pPCHKOro 1 KPEeWI0BOTO MEPIOJIIB JUHO3aBPU JOMIHYBAIIU CEPE
HAa3eMHUX TBapWH, BOHHU 3aceisUIM BCl MOXJIMBI OIOTONMM 1 Jajdd HEHMMOBIpHY
pizHomaHiTHICTh (GopM. Cepen Hux Oyl TBapuWHU BiJ PO3MIPIB KpOJUKA MO
rirantiB macoto 30-50 ToH.

3HayHa YacTMHA SIIEPOTA30BHX JUHO3aBPIB — 1€ XIKaKd, SKi
nepeMilaincs Ha 3aJHIX KIHIIBKaX (IIPOTUBAro CIyTyBaB TSDKKUAW XBICT), a
Nepe/iHl KIHIIBKUA Y HUX OYJM KOPOTKI, 4yacTo pyaumenrtaphi. lle rpyma Teponon
(Theropoda), sxi y Me30301 3aiiHSUIM MICIIC CHHANCHUIAHMX XWXKHX PETTHIIIH

MEPMCBHKOTO TMepioay. Bulbll MPUMITUBHUMHU cepell HUX OyiM IeIypo3aBpH, SK,

HAMpUKJIAJd, CTPYTIOMIMH — JpiOHI pyXJjuBi ¢GOpMH 3 JIOBTUMHU MEpPEIHIMU
KIHI[IBKaMH, SIK1 JOoMaraiu iM y JIOBJ 37100u4il. Benukumu xuxakaMu cepen
Tepornoj; Oyinu KapHO3aBpH (Meraino3aBpH, NEHMHONOHTH). Jleski 13 IIMX TBapuH
nocsranu 'y noBxkuHy 12—14 M. Takum OyB THUpaHHO3aBp 13 MIBTOPAMETPOBUM
4yepernoM, 030pO€HUM TOCTPUMH, BUTHYTUMH 3y0aMu 3 muirdacTuMu kpasmu (10—
15 cm). Yepen 3HaxonuBcs Ha BHCOTI 4—6 M. Maca TupaHHo3aBpa csirajia 2 TOH.
[lepenHi KiHIIBKK y IUX TIraHTIB peAYyKyBajHCs 0 MaJCHbKUX MPHUAATKIB 3 2—3
najabisiMd. Han3BuvailHO pyXJIMBUM XWKakoM OyB IiepaTo3aBp, JOBXKHMHA Tijia
saxoro csaraiga 10—15 M, BiH MaB MillHI 3yOH 1 KIT'Ti Ha MaJIbISX 3aHIX KIHI[IBOK.
YacTuHa s1epoTa3’oBUX NEpPENNUIa N0 KUBJIEHHS POCIMHHOK Dkero. Lle

JUHO3aBpU 13 Tpynw 3aBpomnoja  (Sauropoda), ski Oynu HaWOUIBIIMMH 13

YETBEPOHOTMX TBAapHH, SIKI KOJU-HEOYIb kuiu Ha 3emul. Hanpuknan, numniuonok
csiraB y A0BXKuHY 25-30 M npu BUCOTI Y IUISHII CEPEeIMHU CTIUHU 4 M, Maca Horo
craHoBwia Onmu3bko 30 ToH. BiH mepemimaBcs Ha JIBOX Tapax KIiHIIIBOK, MaB
JIOBIMM XBICT 1 JIOBrY LIMIO 3 MaJIEHBbKOIO T0JI0BOIO. bpaxio3aBp BaxkuB 50 TOH, y
JTOBXHUHY csiraB 24—26 M. Y HbOro Oynu CTOBIOMNOMIOHI HOTH, MaJe€HbKa TOJIOBA,

ToBcTa jaoBra mwus. Kunu Opaxio3aBpu mo Oeperax 03€p, >KUBWIHCS BOJSHOIO
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pocaunHicTio. H{onusa 6paxiozaBpy noTpiOHO OyJI0 HE MEHIIE K MIBTOHH 3€J€HO1
Macu. bpoHTo3aBp (3aBmoBkKK 18 M) OyB MOPIBHSHO BHCOKHH, 13 BHCOYECHHUM
ropOOM Ha CIHHI Ta TOBCTUM XBOCTOM. J[0710TOMMO110H1 HEBEUKI 3yOr OyJIHM T'YCTO
PO3MIIIEH] Ha TIeJIeNax MaJeHbKOT TOJIOBH.

Yci nTaxoTa3zoBi AMHO3aBpU OyJIM POCIMHOITHUME TBapuHamMu. Cepen HHUX

Oyau JBOHOT1 1 YOTUpPUHOIT smiepu. JIBOHOTI NOTaxoTa30Bl JIMHO3aBpU

(Ornithopoda) manw pi3ni po3mipu — Big 1 1o 15 M, a iX Maca Moria csraTv 10 5

ToH. Cepen Hux OylM Ha3eMHI 1 HamiBBOAHI (OpMU 3 PIZHOMaHITHUMU

IPOMOPIISMU Tia 1 30BHIMIHIM BUMIISAIOM. [IpencTaBHUKM Ha3eMHUX TPYN — L€

IICITAKO3aBpU, ab0 «sUIEpU-TIANlyTH» Ta ICYaHOIOHU. Y TI3HbOKPEUI0BUX

OPHITONO]T — I'i/ipo3aBpiB (iX 1€ HA3UBAIOTh KAYKOHOCUMU JUHO3aBpaMu 3a (GopMy
NepeIHbOI YACTUHU 1enenu 0e3 3yOiB 1 OASTHYTY POTOBUM «KauYMHUM» J13b000M,
K, HalpuKiaj, y mapasaypojoda) MK HaIbISIMU MEPEAHIX 1 3aHIX KiHI[IBOK
OyJM M1aBaJibHI MIEPETUHKH.

Cepen 4eTBEPOHOTHMX NTAaXOTa30BUX JAWMHO3aBPIB CBOEPITHUM BUIJISIOM

BUPI3HsUTHCS cTero3aBpu. Lli Benmuki TBapuHH (3aBIOBXKKH 6-9 M) 3 MaJeHBKOIO
rOJIOBOIO, 0331y SIKOi ropOmiIacs CMHa BUCOKOKO KPYTOO AYror0. 3a/iH1 KIHILIBKU
Oynu y naBa pa3w JOBIIl HDK TMepeAHi, TOMYy 3aJHs YacTuHa Tynyba Oyna
npunigdaTa. Ha cnuHl 11 1MHO3aBpU MalM 3aXWCHI MPUCTOCYBAHHSA y BHIJISIL
JIBOX PAJIIB BEJIMKUX KICTKOBHX IJIACTUH, PO3MIILIEHUX BEPTUKAIBLHO 1 3aHYPEHUX Y
TOBCTY LIKIpYy TBapuHU. Ha MiITHOMY XBOCTI CTUpUaIM TOCTP1 KICTKOBI IIUIIH.

[IpoTsiromM ychboro KpeuaoBoro mnepiojy iCHyBajau aHKJI03aBpH (200 siepu-
TaHKH). AHKUIO3aBpU MaJld JOBXHUHY 3,5-5 M npu cepeaniil maci 3,7 ToH. Y HuUX
OyJI0 MIHUPOKE MPU3EMHUCTE T1J10, KOPOTKI TOBCTI HOru. CIIMHHA YacTHUHA Tija Oysa
BKpHUTa KICTKOBUM TMAHIUPEM, YTBOPEHUM IUIAaCTHHAMH 3 ImmrnamMu. [lommupennmu
cepell aHK1JI03aBpiB Oyl CKOJIO3aBPH.

VY mi3Hid Kpeiai Oynau TMOMMPEHI TPEACTaBHUKUA 1€ OJHIET TpymnH
YeTBEPOHOI'MX NTaXOTa30BUX JIMHO3aBPIB, K1 OTpUMAaJId Ha3By porari JUHO3aBpPH,
a00 1eparorcu. 3aXUCHI MPUCTOCYBAHHS IIEPATOIICIB BKITIOYATN MIITHUN KICTKOBHIM

«KOMIp», YTBOPEHUN PO3POCTAHHSM Ha3aj] TIM SIHUX 1 JIYyCKaTUX KICTOK, SIKUN
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3aKpUBaB KO 3BepXy 1 300ky. KpiMm Toro, Ha Mopai 1 Hax ounMa Oyau po3MilIeH1

MIITHI 1 TOCTP1 POTH, K HANIPUKJIAJ Y TpHUIlEpaTorica. TpHuIiepaTonc MaB MIITHUHN pir

Ha HOCl 1 ABa pord Haj oumma. Lli mpucTOCYBaHHS MO3BOJBSUIM iM  YCITIIITHO

3aXUIIATUCS Bl XUKAKIB.

IIuTaHHA 1J CAMOKOHTPOJIIO:

1. Apomopdo3u, siki mpuBenu A0 GOpMyBaHHS aMHIOT.

. KoTrnoszaBpu sik mepiii cripaBikHi TIa3yHH.

. Pi3HOMaHITHICTH BUKOITHHX TIIa3yHIB MAJI€030¥0.

. BoziHi 1 HamiBBOISIHI peNTHIIIT ME303010.

. PI3HOMaHITHICTh BUKOITHUX apX03aBpiB.

. I[ITepo3aBpu — miTaroul penTuiiii Me303010.

. OcobmBOCTI OpraHizallii Ta pi3HOMaHITTS SIEPOTA30BUX JUHO3ABPIB.

. OcobmrBOCTI OpraHizailii Ta piI3HOMAHITTS ITaAX0Ta30BUX JIMHO3aBPIB.

O© 0 3 O O ~ W B

. [IpekoB1 rpynu Cy4yaCHUX pENTUIIIN.

IpakTuune 3ansarra Ne 10
Tema: EBosronis nojaboty
Meta: OsnaifoMutucs 13 (QUIOTEHIEID TMOJBOTY y PI3HUX TPYyN TBApHUH
dhanepo3oro.

Oo0nagHaHHsI: TaOIUIll, CXEMH, METOIUYHI PEKOMEHIAIlii.

3aBaanus:
1. PosrisinyTn 1 3apuUCyBaTH BIIOMTOK najeoJlIKTionrepa
(Palaeodictyoptera) — mnpencraBHMKa BHUINMX KOMax 13 BiIKJIaliB

KaM’SITHOBYT1JILHOT'O MEPIOY.

2. PosrnsHyTr Ha cxeMax 1 3apuCyBaTH 30BHIIIHIA BUTJISAI NTEPO3aBPIB
ME303010.

3. PosrnsHyTM Ha cxeMi BIJOMTOK CTapOJaBHHOTO TIEPHATOTO —
apXeomnTepruKca Ta WOro PEKOHCTPYKINIO. Y 30MIMTI BKazatu y OyJ0Bl
apXeoITepUuKca 0O3HAKK PENTUIIIN Ta MTaxiB.
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4. Po3rnsHyTH 1 3apuCyBaTd OyAOBY KpwWja BUKOMHHMX PYKOKPHIUX Ha

MPUKIIAJI 1IKapOHIKTEepHCa.

Teopernuni Bitomocri

[TepmiiMu Ha3eMHUMH OpraHi3MaMH, sK1 JiTaad OyJad KpuiaTi KOMaxu

(Pterygota). Bonu Bimomi 13 BIAKJIAIIB KaM STHOBYTiIbHOTO mepioay. IIpenku
KpUjaTUX Komax, MalOyTh, Ja3wiud 1O CTOBOypax 1 B KpoHax jaepeB. Jlms
MOJIETIICHHS TUJIAaHEpYBaHHS NPU MaJiHHI 1 CTpUOKAX y WX TBAPUH HA TPYJIHUX
CerMEHTaX PO3TAIIOBYBAIUCS OOKOBI YIIUIbHEHI BUPOCTH CTIHKM Tina. I3 Takux
HEPYXOMHX MPHUIATKIB y MpOleCci TPpUBAIOi €BOJIIOIIT chopMyBaBCs TOCKOHAIUN
mtanbHU amapat. CrnowyaTky Kpuja OyJlid Ha BCIX TPbOX CErMEHTax TpyJew,
IpUYOMYy Ieplia napa e 30epirana NpUMITUBHY OyAOBY y BHUIJISAI HEPYXOMHUX
IUTOINMH, K, HANpUKIald, y majacodikTiontepu (puc. 37). Y OLIbIIOCTI KOMax Iis
nepeiHs mapa Kpuia Oyna BTpadeHa. Jlo KiHug kapOOHY BXKe I1CHYBaju
PI3HOMaHITHI TPYINH JIITAIOUUX KOMAaX: OAHOJEHKH, 0a0KH, TapraHu, NpSIMOKpPHIII,
PIBHOKPHJIi, CKOPITIOHOB1 Myxu. OnHOICHKHU 1 0a0KH, K1 JOKUJIW 0 HAIIUX JHIB,
30epernu  JaBHiO GOpMYy KpWJI, SKI HE CKIAIalOThCAd Yy CTaHl CIOKOK 1
3QJIMIIAIOTHCS PO3CTABICHUMH B OOKH. 3/IaTHICTh CKJIAJIaTH KpHJia B3JIOBXK TiJa,
3TUHAIOYH iX TPU OCHOBI, PO3BUHYJIACS JIO KiHIIS KaM’ STHOBYT1JILHOTO TIEPIOTY .
Haiimen1ni 3 BiIoMUX BUKOITHUX KOMax OYJM 3aBJOBXKKH 3 CM, pO3Max KPHII
y HaWOuIpIuX (HampuKiIaA, y CTEHOMIKTIT) mocsraB 70 cMm, a y naBHBOI 0aOKu
MeraHeBpu — metrpa. Tino MeraHeBpu maiio 21 cerMeHrt, 13 SIKMX 6 yTBOpPIOBajiu
roJIOBY, 3 — IpyaH 3 IBOMa napamu Kpuj, 11 — yepeBiie, KIHIIEBUN CETMEHT SIKOTO
OyB CXOXHUW Ha MIWIONOAIOHE MPOJOBXKEHHS XBOCTOBOTO BIAJAUTY TPHIIOOITIB.
YuclieHHl nmapy KiHIIBOK Oy MOYJIEHOBAHI, 3a IX JOMOMOrOK KOMaxa XOAuja 1
miaBaiga. Moyiogl MeraHeBpu KWIM Yy BOJIl, 1, MPOXOASYH Psj JUHBOK,
MEPETBOPIOBAIMCS HA 1Maro, sIKi HACesUTM TOBITPSHO-HA3EMHE CEPEIOBHIIIC.
MeraneBpy Majiud MIlHI IIEJENUA 1 CKJIaJHI OYl. BUIBIIICTh CTapodaBHIX KOMax

BEJIM HA3€MHHUH COCIO KUTTSA JIMIIE Ha CcTaAll 1Maro.
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Puc. 37. PexkoncTpykuisi naneogikrionrepu

[ToniT nae 6araro nepesar, rojIoBHA 3 SIKMX — MOOUIBHICTh, X04a 1 MOTpedye
BEJIMKHX 3aTpaT eHeprii. Y JiCOBiil pOCIMHHOCTI KapOOHY KOMaxXy MaJid JOCTaTHbO
i>ki. PoroBuil amapar O1IBIIOCTI Mane030MCHKUX BUAIB OyB HPHUCTOCOBAaHUU 0
pyiiHYBaHHS OOOJIOHKM POCIIMH 1 BHUCMOKTYBAaHHSI COKY, SIKUH CKJIaJaB OCHOBY
KOpMOBOTo partiony. L{i komaxu, y cBoro uepry, Oyiu 00’ €KTaMu MOJTIOBAHHS TS
XUKUX KOMax, Harpukiiaa 6a0box.

Y mameo3oi komaxu OyiM  €IMHUMH  JIITAlOYUMU  TBapuHamMu. Y
MaJeOHTOJIOTYHOMY JIITOIKCI JIiTaroul XpeOeTHI HEeB1JIOMI JI0 TP1acoOBOIr0 MEpioy
— Yacy MOSIBU JITAIOYUX IJIA3YHIB.

Cepen HalOIBIN JABHIX SNIPOK ACKITbKA MalM JOCUTH IIiKaBi (HOpMH.

Hanpuknazn, ikaposaBp 13 Hero-J[epci — 3BHYaliHa sIlipKa Mi3HBOTPIACOBOTO
nepiony 13 JOBIMMH peOpamu, fKi CTHUpYadd B CTOPOHH 3aMICTh TOTO, IIOO
3FUHATUCS BHU3 JI0 CTIHKM TpyaHOi KiaiTku (puc. 38). [Ipu moBHOMY BHUIIPSIMIICHHI
TBapUHOIO pedep y CTOpPOHM IIKipa, sKa iX TOKpHBajia, HaTATyBajacs 1
YTBOPIOBAJIOCS CBOEpiAHE Kpmiio. M’si3u 1 3B’SI3KM MK peOpaMu MOTIIM TOYHO 1

BIIPABHO YIPABJISITH HECYYOIO MOBEpPXHEW Lboro kpwia. I[lin yac BiAmoOYMHKY
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AlIipKa MOTJja TIOBepTaTH pedpa B Cyryiodax 1 CKIaJaTH iX 13 Apyroi CTOpOHH Tija.
Po3Mipu niTarouux SAIPOK Tpiacy HE MEPEeBHILyBaId po3MipiB Ouiku. [kapo3aspw,
KpIM TOro, MaJli J0Ope PO3BUHYTI KIHIIBKH, 3 JOIMOMOIOI SKHX BOHH MOTJIH
XOMUTH MO 3€MJI, JIa3UTH, OLIYNyBaTH TMPEAMETH 1 MAaHIMyIIOBAaTH HHUMHU.
BBakaroTs, 1110 JIiTar04i AUIpKH OyJId HE MEHIII PI3HOMaHITHI, HIXK ITEPO3aBpH, K1

3’saBUJIMCS Mmi3Hime. Hamankis mi ¢gopmMu He 3aIUIINIIH.

Puc. 38. Ckener ikapo3aBpa

IITepo3aBpu, ab0 NTEPOAAKTHII — HAUOUIBII BIJOMI JIITAlOUl PENTHIII, SKi

3’BUITHCS HA MOYATKy opchkoro mepioxy (puc. 39). Ix mpenaxamu Oymnu, MaGyTh,
BHUMeEpJI1 AaBHI IUJIa3yHU TEKOJOHTH (TICEBAO3YXIi).

Kpuna nrepo3aBpiB Oyl yTBOpPEH1 CKIAIKaMH IIKIPH, HATSITHYTUMHU MIX
Ookamu TUIa 1 TIEpeAHIMHU Ta 3aAHIMU KiHIIBKamMu. OCOOJMBO BHJIOBXKEHUM OYB
YyeTBepTHH nanenp. Tpu 1HIIKUX Maiblil NEePEeIHbOI KIHIIBKA OYJIU BUIbHUMH, MAJIU
KITTi, 3HAXOAMJINCS HA 3THHI KpWja 1 TBAPUHHM IX MOTJIM BUKOPHCTOBYBATH TP
Ja31HHI.

VY nrepo3aBpiB CKeNeT XapaKTepU3yBaBCs 3HAYHOIO MIITHICTIO 1 JIETKICTIO,
O0araTto KICTOK Oyfau MHEBMAaTUYHUMH, TPyJUHA Maja pPO3BUHEHMH KIJIb IS

MPUKPITUIEHHS JITATBHUX M s131B. L1 1 psJl IHIIMX 03HAK KOHBEPIEeHTHO 30JIMKYIOTh
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NTEPO3aBpiB 13 MTaxamH 1 JETIOYMMH MHILAMU, OJHAK, IPUCTOCYBAHHS J0 MOJIBOTY

BHHUKJIM HC3AJIC)KHO Y IIUX TPHOX I'PYII Xpe6eTHI/IX TBApHH.

Puc. 39. Bumepuii Jitaroui niiasynu — nrepo3aBpu: 1 — opuitoxeipyc, 2 —
NITEPAHOAOH, 3 — IPEOHIAKTUIIb.

Ha BujoBkeHHX IIenenax y NpUMITUBHUX NTEPO3aBpiB Oyiu 3yOu, OLIbII
BHUCOKOOPTaH130BaH1 MPEJCTABHUKHU II€]l TPyNH iX BTPATWJIM 1 Majud pPOTOBHIM
13600. ['0JIOBHMIT MO30K TE€X MaB psJ O3HAK, MOAIOHMX JI0 TOJOBHOTO MO3KY
NTaxiB: BEJIMKI MiBKYJI MEPEAHBOTO MO3KY, BEJIMKUI MO304YOK, PEIyKOBaH1 HIOXOBI
noui. Tijgo mTepo3aBpiB OyJIO MOKPUTE TOHKHUMHU BOJIOCOTOAIOHMMU MPUIATKAMU,
K1 30€perucs Ha BIAOUTKAX B TOHKO3EPHUCTUX MOPOJIaX.

binbin npuMITUBHUME JITAIOUYUMU fAlIepaMu OyJin IOpChKl paMPOpUHXH, SKi

Maju JOBTUM XBICT 1 100pe pO3BHHYTI 3yOW. Y MI3HBOIOPCHKUN Yac 3’ SIBUIUCA

OTEPOJAKTHIII, y SKUX XBICT OyB pemykoBanuid. [ITepomakTuil KW BEIUKUMU

3rpasiMu 1o Oeperax jaryH MHi3HbOIOPChbKUX MopiB. LI[00 37€TiTH, BOHH MYyCHUIIU
3icTpuOyBaTH 3 JiepeB abo ckeinb. [losroBanu BAECHB, )KUBUIUCS TOJIOBHUM YHHOM
puoOOoI0, 1HO/I MOPCHKUMU JIUTISIMU, MOJFOCKaMH, KoMaxamu. Pamdopunxu moriu
3JITATH 13 3€MJI1, BOHH JKUJIM TI0 Oeperax piduok, 03ep 1 MOpPIB, KUBUIIUCS KOMaxaMu
1 puboI0.

[Ttepo3aBpu Oynu pi3HUMH 32 pO3MIpaMu Tija, KPUJI, XapaKTePOM MOJILOTY 1
cnocoOy >xuBieHHs. Cepen HUX Oylid BUAM PO3MIPOM 13 TOpoOLs, 1 JiTaroul

riraatTd 3 po3MaxoMm Kkpuin 7-8 M. Taki kpuna Oynu y Mi3HROKPEHIOBOTO
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OTEepaHoI0Ha, Maca Tura sKoro gocsrana 18-25kr. Uepen mporo JiTar04oro

riraita MaB TMOTWJIWYHUI TpebiHb, SKUM CTUpYaB JalleKO Has3ad, IPU ILBOMY
3arajibHa JIOBKMHA 4eperna BiJl KiHI T'peOeHsl 10 MepeaHbOro KiHI 0e33yOmx
1Iejaen jocsarajia 2 M.

[TTepo3aBpu KM TIILKH Y ME3030HMCBKY €py, BUMEPJIM BKIiHIII Kpehau, HE
3aIUIIHBIIY HAIIAIKIB.

Bin naBHBOI rpynu apxo3aBpiB — MCEBA03YyXiil, a00 TEKOIOHTIB B3sUTU CBIl

moyaTok 1 nraxu (AVeS), ajge mrax 1 NTepo3aBpH — 1€ JBI CaMOCTIHHI TUIKH

€BOJTIOLII].

[Ina3yHu, BiA SKAX MOXOJATh MNTaxu Oyld JpIOHUMHU, 3a 30BHILIHIM
BUTJISIZIOM HaraayBasM SIIIIPOK 1 BeJIM Ha3eMHUM croci0 *uTTs. BukopucroByBamu
OinenanbHe (JIBOHOIE) MEpeMilleHHs. B okpemMux BUIIB 3aJHI KIHLIBKUA OyiH
TPOXU JOBIIMMHU 3a MEpPENHl 1 MiJ 4Yac MBHAKOTO OIry TBAapWUHHU, OYEBUIHO
CIIMpaJIMCS Ha 3eMJII0 TUIBKH 3aJHIMHU KiHIlIBKaMmH. [lig dac nma3iHHA 1Mo jaepeBax i
cTpuOKax 13 TUIKM Ha TUIKY BaXJIMBUMH OyJIM HMPHUCTOCYBaHHS, K1 JO3BOJISUIN iM
IJIaHEPYBaTU B MOBITP1, MOJOBXKYIOUH CTPUOOK. Y NTaxXiB TaKMM MPUCTOCYBaHHSIM
CTaJI0O BUHUKHEHHS Mip s, U0 SIBJISUIO COO0K0 YCKIIaJHEHY MOAM(IKALIID POrOBUX
JYCOK, XapakTEepHUX IS BCIX IJIa3yHiB. BBaxkaroTs, 1o mip’s copmyBaiocs y
pe3yabTaTi PO3POCTaHHS POTOBUX JIYCOK, PO3MIIMICHUX MO OOKax Tija 1 XBOCTA, IO
3aIHBOMY Kparo KiHIIBOK. [lIBujmie BChOro mip’st CHOYaTKy PpPO3BUBAIOCS SK
MPUCTOCYBAaHHS JO TEIUIoi30is1i (110 (yHKIII0 BOHO 30epira€ 1 B Cy4acCHHX
nTaxiB). YJAOCKOHAJIEHHA I[l€l MEPBUHHOI (PYHKIIi, IO CYNPOBOIKYBAJIOCSH
PO3POCTAHHSM Mip’sl 1 YCKIATHEHHSIM HOTO CTPYKTYPH, CTBOPHIIO MIEPEAYMOBH JIst
BUKOPUCTAaHHA HOTO y (opMyBaHHI HECy4dOi MOBEpPXHI KPHWJ, CIOYATKy JIJIst
TUTAHEPYBAHHSI, & TIOTIM 1 JJI1 aKTUBHOTO TIOJBOTY 3 TIOMaxaMH KPHJL.

[TameoHTONOrM BBAXKAIOTh, IO NMTAXHU BIIOKPEMHUIMCS BiJl PEOTHIIN BKIHIII
Tpiacy — Ha ouatky topu (190-70 miH. p. TOMY).

BukonHux 3aiuilKkiB HaWJaBHIIIMX TTaxiB IBOrO TMEpIOAy TMOKH IO HE
3HaiieHo. CkeleT JaBHBbOI MEepHATOI TBapWHU 3Hauu y 1861 p. y ciaHieBux

NIIAHUKAX — BIAKIaAaX MIUIKOBOJHOI 3aTOKM IOPCHKOTO MOpPSi Ha TEpUTOPIT
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Bbagsapii (y 3onenrodeni). [{to TBaprHy Ha3Baau apXxeONTEPUKCOM — CTAPOJABHIM

nepHatuM, sike mano mip’s 1 kpuia (puc. 40). B opranizamii apxeontepukca

MOEIHYIOTHCS 3 OJTHOTO OOKY PUCH NTaxiB, 3 IHIIOTO — IJIa3yHIB.

Puc. 40. Apxeontepuxc: A — BiTOUTOK, b — peKOHCTpyKIIis.

ITo BigOWTKaX Ha CIAHIII MOYKHA YITKO CKa3aTH, IO TUIO mepiionTaxa 0yso
MOKPUTE CIpaBXkHIM Mip’siM. Benuki MaxoBi nepa ¢popMyBaiu HECydy MOBEPXHIO
kpwia. Kmrouuii Oynum 3poieHi y «BUJIOUKY», K y CY4acHHMX MTaxiB; JIOMaTKa
mabyienoniona. Mo3koBa kopoOka Oysia OUIBIIOI MOPIBHSHO 3 TaKOK TUIIOBUX
MJIa3yHIB 1 TOJIOBHUM MO30K 3a PSAJOM O3HAK HAarajyBaB MTAIIMHUANA. 3aHs
KIHI[IBKa MITAIMHOIO THUITY, aJie 3 MPUMITUBHUMH o3Hakamu. CKiIagHi Kprxi Oyiau
PO3BUHYTI c1abo0.

Pasom 3 TuM apxeonTepukc MaB 1 PENTHIIbHI O3HAKU OYy/IOBU: HAasBHICTH
3yOiB Ha mIenenax, TpyAuHa sK y IUIa3yHiB — 0Oe€3 Kijis, JOBTUH XBICT — Y
XBOCTOBOMY Bijaun xpebta HamigyBamocs g0 20 xpebmiB. Jlo xpeOiiB
NPUKPIIUIIOBAJIMCS TapHi pPyJbOBI TMepa. 3a III€I0 O3HAKOK apXeoNTepuKca

BIIHOCSITh JO MIJAKJIACy SIIEPOXBOCTUX NTaxiB. XpeOui amdilenbHi; NepeaHs

KiHIIIBKa 3aKIHUyBaJIacs TpbOMa JOBIMMH BUIBHUMU NAJIBLSAMHU 3 KITTSAMHU.
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He3Baxaroun Ha Taky CIOPIIHEHICTH 13 TUTa3yHAMH, apXeOoNTepHKC, Oe3
CyMHiBY, OyB nTaxoM. [IpaBiga MTOCKOHAIOTO MOJBOTY y MUX TBAPHUH e HE OYIIO.
BoHu Manu 31aTHICTH MepeniTaTd 3 TUIKKM Ha TIIKY Ha HEBEJWKI BiACTaHi, MpHU
nepeMillleHHi Ha JepeBaX BUKOPUCTOBYBAIH J00pEe PO3BUHYTI Masblli KPUIL. IxHi
CYJaCHHKH — NITEPO3aBPU — MaJIHM 3HAYHO TOCKOHAJIIIIHIA TTOJIIT.

CyyacHi 1 Bcl 1HII BIJIOMI BHKOIIHI NTaXxW HajJekaTh 10 MiAKIACY

CHpaBXkHiX, a00 BIsVIOXBOCTUX MTaxiB. Y HHUX XBOCTOBUH BIIIIT Pi3KO

BKOPOYYETHCS 1 OCTaHHI XpeOlll 3JIMBAIOTHCS Y MITOCTUIIb, 0 SIKOTO MPUETHYIOThHCS
PYJIBOBI 1epa (BISIIOM).
[3 kpelioBUX BIJIKJIAAIB BIIOMI «3y0aTi» MTaxu, SIKI HAJIEXKATh N0 PSIIB

T'eCIEPOPHICIB Ta IXTIOpHICiB. BOHU Mamnu 1m1e psij NPUMITUBHUX PUC OpTaHi3alfii.

['onoBHUI MO30K OyB BIJHOCHO HEBEJIMKHM, Ha IIEJenax CUAUIM APIOHI rocTpl
3yOH, Y JeSKUX BUAIB XpeOlll 3ayidimanucs aMMineIbHUMH, a PEAYKIlisi XBOCTOBOTO
BIJIJIUTY III€ HE J0CSTIIa PiBHS, XapaKTEPHOTO IS BUIIUX MTaXiB.

['ecnepopHicu Oyiu NEpHIMMU CEpell NTaxiB BOAOIUNIABHUMHU (Popmamu, sKl

BTPATWJIM 3/IaTHICTh JIO TMOJIbOTY, OCKUIBKM KpWiia OyJiu CHJIBHO penykoBaHi. Lle
BEJIMKI MTaxu, 10 | M 3aBAOBXKKHU. BoHM mMipHaNu, miaBajiy 3a JOTIOMOTOIO 3aHIX
KIHI[IBOK. 3arajioMm 3a 30BHIIIHIM BUTJISJIOM HAaraayBaJd Cy4acHUX rar.

IxTiopHicH — mTaxu po3MipoMm i3 romyoda. CkeleT Kpujia y HUX — THUIIOBO
NTAllMHUI, HA TPYIUHI 100pe BUpaXeHWM Kuib. IXxTiopHicm noOpe mitanu. Bin
Cy4aCHHUX NTaxiB BIAPI3HSAIUCS HASBHICTIO 3yOiB 1 MaJ€HBKUM 00’ €MOM MO3KOBOT
KOPOOKH.

3 YIOCKOHAJICHHSIM TOJIbOTY, PO3BUTKOM TOMONOTEpMIi M yCKJIaJHEHHSIM
TOJIOBHOTO MO3KY IITaXxd TIOCTYIIOBO CTaBajd CEPHO3HUMHU KOHKYpPEHTaMHU
JiTalOuuM  simiepaM. Y  Apyrid MOJIOBHHI KpEWI0BOro IMepioay BiaOyBaiacs
IHTEHCHBHA a/IaITUBHA PaJiiallisl BIsSUIOXBOCTHUX ITaXiB, Y PE3yJIbTATI IKOi BUHUKITU
OutplIicTh cydacHHX psiniB. Lle Oyno moB’s3aHo 3 OYpXJIMBOIO E€BOJIIOLIEIO
MOKPUTOHACIHHUX 1 KOMAX.

Po3BUTOK 3maTHOCTI 110 TMONBOTY Yy XpeOETHUX TBApPUH 3aBEPIIUBCS

GopmyBaHHAM Kpun y neTiounx mumeil (puc. 41). Ixne kpuno — 1e ToHka mKipHa
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MeMOpaHa HATSATHYTa MDK NEPeJHBOIO KIHI[IBKOIO, TUIOM 1 33JHBOIO KIHIIIBKOIO,
nanblli KUCTI BUTATHYTI BISUIOM y HampsMKy JO BEPIIMHH  KpuJja.
BUKOPUCTOBYEThCS 1€ KPUJIO /ISl aKTHBHOTO TIOJBOTY, & HE /IS TUIAaHEpYBaHHS.
3amHi KIHIIBKA PO3BHHYTI TakK, IO JETOYa MHUIIA MOXKE IiABINIYBaTHCS Ha
KapHH31 TOJI0BOI0 BHU3. L1 TBapuHM MarOTh TakoX crerudiuni pucu OyJ0BU Tasa,
K1 JIO3BOJIAIOTH HEBEJIMKOMY TiIy OOTIYHOI (opMHU, 3pydHOI ISl TMOJIBOTY,
yMIIIaTA OpPTaHu [JIsl HAPOJKEHHS TOBHICTIO CQOPMOBAHMX MaydT. BukomHi
3QJIMIIKYA HE JAl0Th BIJIMOBII HA MUTAHHS MPO MPEIKIB JICTIOUUX MuIlei. Bimoma
Ha CHOTOJHI BHWKOIIHA JICTIOYA MMUIIIA, BHUSIBJICHA y TIPCHKIN TOPOAlI €OIEHY, €

KIHIIEBOIO ()OPMOIO CBOT'O BUALY.

-

s

Puc. 41. IkaponikTepic: A — BUKOIHI 3aIUIIKH, b — peKOHCTPYKIIis.

Takum 4MHOM, MOMIT SIK eeKTUBHA (hopMa NEPEMIIICHHS BIIOMUHN y PI3HUX
rpyn TBapuH. IIpoTsrom O6araThb0X MIIBHOHIB POKIB €IMHUMH JTITAIOUYUMU
IcTOTaMH Oyl KOMaxu. Y Me3030i 3’ SIBUJIKCS PI3HOMaHITHI ITEPO3aBpH 1 NTaxu. 3

MOYaTKy KaiHO3010 BiJOMI TaKOXK JIITal0Ul CCaBIll — PYKOKPHIII.

IIuTaHHA 1J CAMOKOHTPOJIIO:
1. [MoxomxenHs Ta eBosomis Bummx komax (Pterygota). BymoBa kpuna

KOMax.
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2. [ItepozaBpu — miTaroui siepu y 010I1[eHO3aX ME303010.

3. [ToxomkeHHs Ta €BOJIIOIIIS TITaXiB.

4. ApxeornTepuKc SK nepexijiHa popma Mixk IIa3yHaMH 1 ITaXxamu.

5. P0o3BUTOK 371aTHOCTI 10 IOJBOTY Y CCaBIIiB.

6. Exonoriuyni rpynu JepeBHHX 1 JITAlOUUX pELUEeHTHUX pubd, amdibii,

TJIa3YHIB.

IpakTuune 3anarTa Ne 11
Tema: IloxoaxxeHHs1 Ta eBOJIOLISA CCABLIB
Meta: O3HailoMUTHCA 3 BUKONMHUMH (OpMaMH CUHANCUIAHUX PENTUIIN —
BIJITAJICHUX TMPEKIB CCaBIIB Ta PO3TJISHYTH OCHOBHI HAMPSIMKHU (PLIOr€HETHUHUX
3MIH CCaBIIIB ME€303010-KaifHO30I0.

Oo6nagHaHHsI: TaOIUIll, CXEMH, METOJUYHI PEKOMEHAAITii.

3aBnaHHA:

1. Po3rnsiHyTH Ha cXeMax 3arajbHUM BUTJISAJl Ta CKEJIET 3BIPONMOAIOHUX
penTUIii Mi3HBOTO MaJe03010. 3apUCyBATH YepeIl I[IHOTHATYCA.

2. PosrmsaHytm 1 3apucyBaTH 30BHIIIHIA BUIJISIL dYepena 1 3yOiB
TpUrOpOKyBaTHX IOPCHKHMX ccaBiiB nrinoayca (Ptilodus) ta amdirepiyma
(Amphitherium).

3. Po3rnsayTH 1 3apucyBaTy cxemMy (iJOreHEeTUIHUX 3B’ A3KiB ME3030HChKUX
CCaBIIIB.

4. O3HalloMUTHCS 31 CXEMOK (UIOr€HETUYHOrO JepeBa IUIALEHTapHUX

ccaBLIB. 3HAUTHU NPEJIKOBI IPYNH CYYaCHUX PSIIB.

TeopernuHi BizomocTi

CcaBli NOXOJATh BiJ BUSBIECHUX II€ Y BEPXHbOMY KapOOHI TepOMOPPHHUX

(3BIpOMNOJIIOHUX) PENTUIIiN, $SKI Maldd psj NPUMITUBHUX O3HAK: aMirenbHi

xpeOLil, pyXJIMBI HIMITHI 1 TIONEpEeKOoBl pedpa, Majll po3Mipy TOJIOBHOTO MO3KY. Y
TOM >Ke Yac ixHl 3yOW CHUJIIITM B ajlbBeOJaxX 1 modanu AuQepeHIoBaTucs Ha pi3iil,

1KJ1a 1 XKyBaJbHI. ¥ 0araTh0oX 3BIpONMOAIOHMX penTuiiiii OyJo BTOPUHHE KICTKOBE
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nigHeOIHHSA; y HUX YTBOPIOBAJIOCS TOJBIMHE 34WICHYBaHHS HIKHBOI ILETENH 3
YeperoM: uepe3 3WICHIBHY 1 KBaJpaTHy Ta 4depe3 3yOHY 1 JIyCKaTy KICTKH. Y
3B’SI3KY 3 MM 3yOHA KICTKAa B HWXKHINA Imeneni 301IblTyBajacs, a KBajapaTHaA 1
34YJIeHIBHA, HaBMAaKW, 3MEHINYBAIUCA 1 MPH IbOMY OCTaHHS HE MpUpPOCTaa.
Mermikanu 111 TBapuHM Yy BoOJIOTMX OioTomax 1 30epiramu Oarato puc oprasizarii
am(}i6iii. [luM MoOXKHA TIOSICHUTH HAsSBHICTh Yy CCABIIIB IMIKIPH 3 YHUCICHHUMH
3aJ103aMH.

TpuBanuii 4yac MOPOTATOM MEPMCHKOTO 1 OLIBIIOT YAaCTUHH TPiacoOBOIO
nepiofiB TepoMOp(dHI penTuiii, yTBOPUBIIHN DPSIi TPYI POCIWHOIAHUX, XIKUX 1
BCEIIHUX BHU[IB, MPOLBITATM y OIOLEHO3axX CYIIl 1 BUMEPJIU JHUIIE B IOPCHKOMY
nepiofi, He BUTPUMABIIM KOHKYPEHI[I 3 MOSBOI0 IMPOrPECHBHUX HAa TOW dac
apxo3aBpiB. JIpiOHi Tepomopdu, MaOyTh, OyJIM BUTICHEHI KOHKYpEHTaMHu 1
BOpPOraMH y MEHIIl COpHUSATIMBI OioTonu (00i0Ta, YarapHUKUA TOIO). KUTTS B
TaKMX yMOBaxX BUMAarajio PO3BUTKY OpraHiB UyTTIB 1 YCKJIaJAHEHHS MOBEHIHKH,
MOCWJICHHSI CIUIKYBaHHS OCOOMH. Y LHUX Ipynax JApiOHUX 1 MEHII CHellani30BaHuX
3BIpO3yOuX (TEpiOJIOHTHUX) PENTHIIIN MoYanacs HOBA JIiHIA PO3BUTKY. BakimuBo
3ayBaKUTH, 10 B PI3HUX IpyNax TEPOMOPPHUX PENTHIIINA HE3AIEKHO OJHA BIJ
OJIHOT (KOHBEPTeHTHO) PO3BUBAIMCS O3HAKW 1 CTPYKTYpH, Kl T3HIIIEC CTajH
XapaKTEPHUMH JUIsl KJIACy CCaBIliB: YTBOPEHHS B HOCOBIM MOPOKHUHI BEPXHBOI
HIOXOBOI PaKOBHMHHM, sIKa 3a0e3leuyBajia HarpiBaHHS 1 3BOJIOKEHHS BJIMXYBaHOTO
MOBITPS; MOSBa TPUTOPOKOBUX 3yO0iB, 301TBIICHHS BEJIMKUX MIBKYJb MEPEIHHOTO
MO3KY, YTBOPEHHSI M’ SIKUX TYO, SIK€ BIAKPHUBAJIO MOKJIMBICTH CMOKTaHHS MOJIOKA
TUTHHYATAMH; BUHUKHEHHS JOJATKOBOTO 34YJICHYBaHHS HWKHBOI IIENENd 3
4epernom, 10 CYMNPOBOKYBAJIOCA PEAYKIE0 KBaAPATHOI 1 3WICHIBHOI KICTOK 1
T. A. Onnak npunymenaa [. Cimncona (1945, 1969) npo nomdinernune (Bin
PI3HHX TPy TEPOMOPPHUX PENTUIIII) TOXOHKEHHS OKPEMHUX TIKIACIB CCaBIlIB HE
BHUMpaBaanocs. MokHa BBaXaTH JOBEACHHUM, IO OOWIBA IIJKJIACH CCaBIliB
BUHUKJIM Yy TplacOBOMY Tepiojl BiA OJHIE€T BHUXIJHOI TPyHH 3BipOnoaiOHUX
penTwiiii 13 ~ OPUMITUBHUMU  TPUTOPOKOBUMH  3y0aMu  —  XHKHUX

LIUHOJOHTIB (puc. 42, 43).
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Puc. 42. Hinornaryc: A — ckam sHUIME wepen, b — ckemer, B —
PEKOHCTPYKIIIS Tija.

Puc. 43. Yepen i 3yon wpchbKkux ccaBuiB: A — depen i 3you Ptilodus, b —

HIDKHS 11esiena i 3you Amphitherium (tpurop6kosi).

Jlo 11por0 yacy BOHU B)XE€ Majd BTOPUHHE TMITHEOIHHS, YKPIIJICHUN
HIeJICTTHUNA amnapar, qudepeHIiiioBany 3yOHy CUCTEMY 1 CTaTypy, SKa HaramyBaja
ccaBIliB (30Kpema, MOCTAHOBKY IMAapHMUX KIHIIBOK Mija Tyl1yoom). MaOyTh, BOHU
Manu giagparmy, MO0 po3AUISIa MOPOKHUHY Tijla, Ta IHIII O3HAKW CCaBIIB.

Bigomuii HaiimaBHIIIMKA CcaBellb — €pITpOTEpid — OYB HEBEIMKUM, MEHIINM, HIXK

88



CydacHl IIypi. 3aiuIIaloTbCcsl HE3PO3yMUIMMH MUIAX 1 Yac TOJANbIIOro
CTaHOBJICHHSI 1 €BOJIIOIIIT IBOX TT1KJIACIB CCaBIIIB.

BepxHpoTpiacoBi ccaBlll BXKe JIIIATHCS Ha JIB1 TJIKM (IM1IKIacCH), B KOXHIN 3
SKUX BUHUKIIO TOJBIMHE 34YJICHYBaHHS ILEJNeN 1 HEOJHAKOBO HILIO (hopMyBaHHS
3yOHOI CHCTEMH 1 CTAaHOBJICHHS «OKJIIO31(» — TICHOTO 3MHUKaHHS 3y0iB BEPXHBOI
IeJIeNH 3 HWKHBOIO, 10 301IBIITYE MOXKJIIMBICTh MEXaHIuYHOI 00poOkH Txki. [lepia

rinka — nigkiaac nepmo3Bipi (Prototheria) Bimoma 3 BifKiIamiB TPiacOBOTO MEPIOAY

3QIMIIKaMH  APIOHMX 3BIpIB 3 TPUBEPIIMHHUMH KOPIHHUMH 3y0aMu —

Triconodontia (puc. 44).
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Puc. 44. ®inoreneTu4He iepeBo cCaBliB

Bing nux Bigaumnucs 6aratoropokosi (Multituberculata) (Bumepsu B KiHIII

KpenassHoTo Tiepioy) 1 ogHonpoxinHi (Monotremata), mpeACcTaBieH] y CydacHii

TepiodayHi Kauykoa3b00oM 1 exuaHamu. J[pyra rinka — cropaxkHi 3Bipi (Theria) —

Jlana MOYaToOK MEepPeBaKHIM OUIBIIOCTI CydyacHHMX CCaBIiB (IH(Ppakiacu CyMuacTi

Metatheria 1 rutanienrapui Eutheria).
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st ctanoBnenHss HoBoro kmacy — CcaBmi (Mammalia) motpiGHO Oyro

Oarato dacy. [loBUIBHO HWIIOB 1 PO3BUTOK TOJOBHOTO MO3KY. Y TEpOMOPGHHUX
penTuiIiii HalOLIbII PO3BMHEHUM BIJLIOM TOJOBHOIO MO3KY OyB MO304YOK. 3a
I[I€}0 03HAKOIO ITMHOJMOHTIB (K 1 BCIX 3BIPOMOJOOHUX PENTHIIINA) CIIiJT HAa3WBATH
«MeTeHneaTiyHUMU TBapuHaMu». Ha muisxy eBosroIli A0 ccaBIiB Bi0yBasioCs
MOCIIJOBHE 301IbIIIEHHS EePeAHHOTO MO3KY. LluM ccaBiil pi3ko BiIPI3HSAIOTHCS BiJT
TepOMOP(HUX PENTUIIIi 1 OTPUMAIH HA3BY TeJIeHIIe(aTiqHOT TPYIIH.

[IpoTsiroM NBOX TPETHMH CBOET T'€OJOTIYHOI 1CTOPIi CyMyYacTi 3aUIIaIUCs
JIpiOHUMU 1CTOTaMH, 30BHI HarajayBaiu 1ypiB (puc. 45) 1 He BiAirpaBaiu momiTHOI
poui B mpupoi. Ix mBuakuii nporpec y kaitHo30i, oueBuHO, OYB OB s3aHUI He
TITBKH 3 TIOCIIIJIOBHUM HaKOIMYEHHSAM OaraThOX MPHUCTOCYBaHb, IO MPU3BEIH /10
CTAaHOBJICHHSI TEIJIOKPOBHOCTI 1 MIJBUIIEHHS EHEPreTUYHOro piBHA (EeHepril
KUTTEMISUIBHOCTI 32 A. M. CeBeprioBUM), KHUBOPOJIHHS 1 BHUIOJOBYBaHHS
JUTUHYAT MOJIOKOM, aJile OCOOJIMBO — 3 PO3BUTKOM OpPTraHiB YYTTiB, HEHTPAIBHOI
HEpPBOBOI (KOpH BEJIMKUX IMIBKYJIb) 1 TOPMOHAJIBHOI CHUCTEMH. Y CYKYIHOCTI 1€
MPU3BEJI0 HE TUIBKKM JO0 BIOCKOHAJIEHHS OpraHi3My sIK IUIICHOI CHCTeMH, a W
3a0e3Meunsio yckiaJHeHHs TmoBeaiHku. HacmiakoM OyB pO3BUTOK 3B’S3KIB
IHIUBIIIB Ta YTBOPEHHSA CKIAMHUX JUHAMIYHUX yrpynoBaHb. [lomiOHa
«coliamizamisy BIZHOCHH Yy TMOMYJIAIISIX CCaBIlB (SK 1 y MTaxiB) CTBOPWJIA HOBI

MO>KJIMBOCTI y OOpOTHO1 32 ICHYBaHHS 1 OJIOKEHHS B 0101I€HO3aX.

Puc. 45. Mes1aHO10H (PEKOHCTPYKIList)
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ANBIINCHKUN LMK TOPOTBOPEHHS Yy KiHII ME3030MChKOI 1 Ha MOYaTKy
KaiHO30MChbKOI €pu 3MIHUB 3eMIII0: MIAHSJIMCA BHCOKI XpeOTH, KIiMaT CTaB
KOHTUHEHTAJBHIIINN, 3pOCIU MOro CE30HHI KOHTPACTH, HAa 3HAYHIA YacTHHI
MOBEPXHI 3eMJli MOXOoJoJamo. Y IMX YMOBaxX CKjiamaiacs cydacHa ¢iopa 3
NaHyBaHHSM TOKPUTOHACIHHMX, OCOOJMBO JBOJOJBHUX POCIWH, a dopa
CAarOBHUKIB 1 TOJOHACIHHUX OigHimana. Bce 1€ IOCTaBUIO BEIUKUX 1
MaJIOTUIOAIOUYMX POCIUHOIAHMUX 1 XMXKUX PENTHINA Y CKPYTHE CTAaHOBUIIE, TOAL SIK
O1TbII AP1OH1 TETUTOKPOBHI NMTAXH Ta CCAaBIIl JIETIIE TPUCTOCOBYBaIKCS A0 3MiH. Li
HOBI TPYIIU NIEPEUIIIN Ha KUBJICHHS JPIOHUMH TBapHUHAMHU 1 BUCOKOKATOPIMHUMU
IUTOZIaMH, HACIHHSM 1 BET€TaTUBHUMH YaCTHHAMU OKPUTOHACIHHUX POCIHMH, BOHU
IHTEHCHUBHO PO3MHOKYBAJINCSA, YCHIIIHO KOHKYPYIOUH 3 penTuiiiMu. Pe3ynpraTom
Oyno BumupanHs pentwiid. l[le 3aBepmmiio Me3030HCBKY €py, a MIHpOKa
aJlanTHBHA paJilallisl CCaBI[IB 1 MTaxXiB BIJIKpUJIA KalHO30MCHKY €py.

Y wopcekoMmy mepioqii chopmyBaiocs 6 psAIB CCaBIiB, a B IajeoleH]
(60 mutH. pokiB TOMY) iCHYBasio Bxke He MeHIIe 16 psmiB, 9 3 skux — Monotremata,
Marsupialia, Insectivora, Dermoptera, Primates, Edentata, Lagomorpha, Rodentia,
Carnivora — 30eperimcs 70 TenepimHboro vacy. Ilepmri cymyacti 3HaineHi y
BEPXHBOKpEeHASIHUX Bifkiaagax [[iBHIYHOT AMEpPUKH 1 HMKHBOTPETHMHHHX IIapax
Amepukn 1 €Bpasii; okpemi BUIU XUBYTh B Amepuil 1 3apa3. 30epexeHHs
pPI3HOMaHITHMX CYMYacTUX B ABCTpajili MOSCHIOETbCA THM, LI0 BOHA
BIJIOKpEMUJIACS BiJ IHIIMX MATEPUKIB 1€ JO0 PO3CEJICHHS IJIaleHTapHHX.
[TnamenTapHi ccaBIl, sIKI BUHHKJIH, MaOyTh, HE MI3HINIE CyMYacTHUX, CIIOYATKY
pO3BUBAJIMCA TMOBUIBHO. AJie iX OCHOBHa IepeBara — HApOKEHHS OUIbII
chOpMOBAHUX TUTHUHYAT MPUBENA O 3MEHIICHHS CMEPTHOCTI MaJIST 1 JI03BOJIMIIA
Maii’ke MOBCIOAHO BUTICHUTHU CyMYacTuX. Y cydacHid TepiodayHi IaleHTapH1
NepeBaXaroTh 1 MPEICTaBIICHI BEJIMKOI PI3HOMAHITHICTIO >KUTTEBUX (OpM, SKi
PO3MOBCIO/KEHI TMPAKTHYHO y Bcix Oioromax 3emuti. Pi3HOMaHITHI amanTarii
CCaBLIB CIPHUSIN OCBOEHHIO HE JIMILE CYIII, aje i MPICHUX Ta MOPCHKUX BOJIOIM,
IPYHTYy, TOBiTps. BoHU Takok 3a0e3medymiv Haa3BUYANHO IIUPOKHHA CIIEKTP

YKUBJICHHS 3BipiB, 10 30UIBIITMIIO iX 3HaYeHHS y Oiocdepi.
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Cucrema kiacy CcaBii ¥ omisg iX CY4aCHUX IPVYIT

Kiac Ccagrii, ado 3Bipi — Mammalia, a6o Theria
[Minxnac Ilepiro3Bipi — Prototheria

[adpaknac Arepii — Atheria

Psn Onnonpoxigai — Monotremata
T Indpaximac Anorepii — Allotheria
(3—4 Bumepmux psau: Triconodontia, Multituberculata, Pantotheria)
[Tigxnac 3Bipi — Theria

[adpaxnac Huxkui 3Bipi, a6o Cymuacti — Metatheria
Psn Cymuacti — Marsupialia

Indpaxnac Buii 3Bipi, ado [Tnanentapui — Eutheria, ado Placentalia
Psn Komaxoinni — Insectivora
Psan llepcrokpumi — Dermoptera
Psa Pyxoxpuii — Chiroptera
Psn [Tpumatu — Primates
Psin HenmoBHO3y01 — Edentata
Psn SAmepu — Pholidota
P Saitennonioni — Lagomorpha
Psn I'pusynu — Rodentia
Psn Kuromonioni — Cetacea
Psn Xwxi — Carnivora
Psn Jlactonori — Pinnipedia
Psig TpyOxo3y6i — Tubulidentata
Psin Jlamanu — Hyracoidea
Psin Xo0otHi — Proboscidea
Psn Cupenosi — Sirenia
Psn Hemapuoxonmthi — Perissodactyla
Psin [TaprokonutHi — Artiodactyla

(6-10 Bumepaux psais: Tillodontia, Dinocerata, Condylarthra i in.)



Knac ccaBii noainsieTbes Ha ABa MiAKJIAcH 1 BKIo4yae 19 cydacHux psfiB i
12-14 Bumepnux. Jlo Hux Hanexatb 257 poaud (139 Bumepnux) i 6muzpko 3000
pouiB (mpubnusHO /4 BUMepnu); onucano 6au3bko 6000 Buais, 3 HuX 37004000
pereHTHi. Y cydacHiil TepiodayHi KUIbKICTh BUIIB MPUOIU3HO B 2 pa3u MEHIIA,
HDK nTaxiB (monan 9000 Bumi). Y ToHM ke 4ac OYEBHJIHA OUIBII 3HAYHA POJIb
ccaBIiB (KpIM JIFOJUHM) Y XUTTI O6iocdepu. Lle mosicHIoeThCS TUM, IO €KOJIOT1YH1
HIlI Y CCaBIIIB 3arajoM IIUpII, HUK y nTaxiB. BignosigHo ix Oiomaca (cymapHa

Maca BCiX OCOOMH y JaHOMY 01011€HO31) 3a3BUYail BUIIA, HI)K IITaxX1B.

IIuTaHHs 1JI CAMOKOHTPOJIIO:

1. Tepomopdni (3BipornoAiOHI) penTiiii MI3HHOTO Maje030l0 — PAHHBOTO
Me303010 SIK IepexiaHl (popMu Bij MIIa3yHIB 10 CCaBIIiB.

2. OCHOBHI HampsIMKH €BOJIIOIIIWHUX 3MIH y MPOIECI CTAHOBIEHHS Kiacy
CCaBIIIB.

3. [IpumiTHBHI ccaBili — XK1 ITUHOJOHTH.

4. Emomomisi ccaBiB y Me3030i. Tpuropokysati (Trituberculata, a6o
Tricodontia) 1 6araToropokysari (Multituberculata) ccasii.

5. AmanTuBHA pajialis IaleHTapHUX CCaBIlIB Y KaifHO301.
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