aute. Te ca M3MHHAJNH 4YaCT OT eBOJIOLMUSATA CH 3ael-
HO C MpeJLIeCTBEHHUHTE Ha TMpeLlTeHeCTUTe YepBeH.
[Ipu TAX ob6aue OCTAHKHTE OT CErMEHTHHUSI CTPOEX ca
caMo 3araTHaTH. Bbnpeku HaJnuHeTo Ha Cbple, raH-
rJIMEBH Bb3JIH H MHOIO I[0-BUCOKOPA3BHTH OpraHH, B
OpraHH3auusATa CH Te ca OCTAHAJH MOUTH Ha MOJIOBH-
HaTa M'bT MEXJY MJOCKHTE YepBeH M CerMeHTHpaHHTe
npeluJieHecTH 4epsBed. HepasuseHenute WM pasuiie-
HEHHTE YepYNKH MO3BOJIABAT Ja Ce pa3BHe NOHSKbJe
J0CTa BHYIUHTE/NHA roJieMHHa Ha TsiioTo. HsiMa na ce
crnupaMe Ha MEKOTe/JHTe ¢ [IbJXHHAa A0 6,6 M (ru-
FaHTCKHTE KaJiMapH), 4HATO o61la ABJJXKHHA 3aeldHO C
munanata goctura no 18 M, T Kato HsiMame MNpsiK
KOHTAKT C TAX B HAlUHWTe >XM3HEHH MPOCTPAHCTBA.

OxJIIOBHTE€ W MHIWTE ca THIHYHH TMpEeACTaBHTENH
Ha MekKoTeJquTe. Muaure BOAAT A0OCTa ,,MOHOTOHEH
JKHBOT 11O ABHOTO Ha BOJHHTe 6aceidHH. 3a pasJuka
' OT TAX OXJ/I0OBHTe OOHTaBaT He CaMO HaH-pa3J/HuyHH
apeaJd — OT KpaWOpexXHH 00 BOAH C TOJEMH IbJ-
6OYHHH, HO TOJIIMA 4YacT OT TsIX Ca MPEMHHANH KbM
CyXO3€MeH KHMBOT M JHlIaHe Ha Bb3AYyX. [lpe3 neHs
Te ceé KPHAT Cpel pPaCTHUTeNHOCTTAa M H3JH3aT CaMo
Npu AbXKA HJAM npe3 Howra. MHoro or Tsix ca 3a-
ILMTEHH C 4YepylKa, 3a J1a He U3CbhbXBaT, A0KATO roJe-
MHTE TOJIH OXJIIOBH TOHACAT rojeMd 3arybu Ha Boja.
[To-ronsiMo sHaueHHe y HAC HMaT CcaMO OXJIOBHTE,
KOUTO CJIy>KaT 3a MEXJHMHHH TOCTONPHEMHHIH Ha MaJ-
KUsl W roseMusi MeTHs. CesiCKHTe CTOMAHH H JIOBILH-
Te BOAAT Oopba ¢ TsAX, TbH KaTo upe3 YHHUIlOXKaBa-
HeTO Ha MEXAHMHHHTE TOCTONPHEMHHUIH Ce MpeKbCBaT
LMKJIHTE HA pa3BUTHE HA Mapa3dTHTe, a TOBA € B HH-
Tepec Ha 3ama3BaHe Ha /[HBeYya W [OMALIHHTE XKH-
BOTHH.

———
Mudu or donroTo Ha baatuiicko mope
Ipaduncku oxaos Cepea hortensis
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3a npou3xona Ha rpbOHAUHHUTE
>KUBOTHH

Hsikon uuTatesnn moxke OM Bedye HET'bPMNeJHBO OUaK-
BA4T Jla 3arlo4yHeM HaH-noc/je pa3kKa3a CH 3a [10-H3BeCT-
HUTE, MO-TOJIEeMHTE M MOXKe OW MO-HHTEepPEeCHH >KHBOT-
HM, KAaTO HanpuMep akyJ/HuTe, eJeKTPUUECKHTe CKaTo-
Be, eJeKTPHUECKHUTe 3MHOPKH, [bXKIOBHHUIIUTE, ca-
JaMaHJpHTe, 3MHHUTEe, KPOKOIHJHTE, 3eMEepPOAHHUTE
pubapuera, op/iuTe, BbJALHTEe H MeukuTe. CbILOTO XKe-
JJaHWEe CMe H3MHUTaJH U HHe B COOCTBEHHS CH KHUBOT.
Karto cTyaeHTH cayuiaxme JieKUHH MO 300/10THS — B
npoabJ/KeHHe Ha e[Ha TOJHHA H3ydyaBaxMme 4YeTHPH
yaca CeJIMHYHO >KHBOTHHCKHS CBAT. Bceku geH ce Ha-
AsiBaxme, ye HaW-mocse ule JOoWae pel U Ha 3MHUUTe
u kpokoauauTe. Ho mMuHaxa meceun M B cpenara Ha
yuebHaTa roaMHa BcCe olle OsXMe IpH IMpeLlJeHeCTH-
Te yepBed. [IBa-TpH Mecela MO-KbCHO CBbPUIHXME C
HacekomuTe. JIBa Meceuwa npead kKpas Ha yudeOHara
rogdHa CTHrHaxMe [0 pubute. MeukuTe M BDBJLHTE
6sixa CIIOMEHaTH MeX[Ay ApPyroto. 3a elHa TroJHHa ce
OsixMe 3afo3HaJjJu Hai-o6110 C HEBEpPOSATHOTO MHOTO-
obpa3ue Ha KHBOTHHCKHS CBAT H C MHOTO H HHTepec-
HU Npo6JieMH OCBeH Te3H, KOUTO HaMupaT OOsCHeHHe-
TO CH HamnpuMep B JIAaKOMHSITA HA aKYyJHTe U KPOKOMIH-
aute. Equd oT Te3u npobJjeMH € NMpOH3XOAbT HA rpboO-
HAYHHTE >XHBOTHH.

Beue HAKOJKO N'bTH TOBOPHXMe 3a eJHATa WJH
apyrata CTpaHa Ha pOJOCJAOBHOTO AbPBO, KATO ue B
JKUBOTHHCKHSI CBAT MMa [B€ MPHUHLMUIHO PA3JHUYHU JIH-
HHW Ha pa3BuTHe. Ha npbB norsen rpbOHAUYHHTE XKH-
BOTHH Ca CEerMEHTHPAHH CBULO KAKTO MpelleHEeCTHTe
uepBeH M paluTe — Te WMAaT KPbBOHOCHA CHCTEMA,
CerMeHTHH HEpBHHU Bb3JH U APYrH , YyCTPOHUCTBA®, Bb-
BeeHH OT CErMEHTHHsSI CTPOeXK, HO IMpH M0-3aAbyabo-
yeHO HaOJIOfeHHE OTKpHBaMe HSKOHM CbLILECTBEHH pas-
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Kaakanosa puoa

JUUUA: TpH TPpbOHAUHUTE >KUBOTHH CErMEHTHPAHETOo
o6xBaula camo rbppba; TO 3amnouBa camMo OT 3ajHaTa
cTpaHa.

Hepsharta cucTema, KOATO NPH  OMHCAaHWTe Ja0ce-
ra »KMBOTHHM Oelle ,KOpeMeH“ MO3bK, cera e rpbo-
HaueH MO3bK M BMECTO BbBHIIHH XHTHHOBH [JOYHLH
ce nosiBsiBa BbTpelleH KocTeH ckesneT. Te3n passinuns
He J0MycKaT, KakTo Beue Oelle Ka3aHo, MPOH3XOAbT
Ha rpbOHAYHHTE [a Ce CBbP3Ba C [pPELICHECTUTE
uepeu. [lpon3xoaa Ha CerMeHTHHsI CTPOEX Ha pas-
rjeaaHuTe AOTYK OPraHU3alLMOHHH THNOBE OOSICHHX-
Meé CbC CTOMallHUTe TOPOHYKH (AKoOueTa) Ha Meay-
3onono06HuTe npeaud. [[pUHUHMHO e1HAaKDBB MPOH3XOM
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TpsibBa Ma ce MPHMHIIE CbIIO TakKa Ha [MpejllecTBe-
HHIIKTE Ha rpbOHauHuTe. Pasnuusita B pa3BHTHETO HA
JBYCTPAHHO CUMETPHYHHTE B MHHaBallaTa Mpe3 Mnpeli-
JIEHeCTUTE UepBeH eBOJIIOLHOHHA JIHHUSA [O0BEXIaT J0
BbTpPelllHaTa OpraHu3alus Ha paka, HaCeKOMOTO HJIH
nasikoo6pa3HoTo, 10KaTo OT ApyraTta CTpaHa Ha pOJo-
CJOBHOTO AbPBO MpellecTBEHHLUHUTe Ha TPbOHAUHHTE
ce xapaKTepH3HpaT CbC cjeqHaTa KOMOWHalHsi OT Ge-
Je3y: HajiuMe Ha rpbOHAUEH MO3bK, BbTPELIEH CKe-
Jer (xopaa) u ocobeHo odgopmieHHe Ha mpeaHaTa
yacT Ha TAJ0TO ¢ ABOHHA (YHKUHS — 3a IpHeMaHe Ha
XpaHa M 3a [HIlIaHe.

KaTto nByCTpaHHO CHMETPHUYHH [0 NMPHHYAa HA MbP-
BHUTE Mpe[llecTBEeHHIIH HAa rpbOHAaYHHTE HE OCTABa HH-

rpebHa HepBHA

/ \ TpBba rpb0eH OIOpeH OpraH
{ N —— e Y
q N :AN;/ ' Y,

' XPHIHM nemmatumm V)V

; .
| S s

'4

TSI0 fnmitka  TJIaBHYKa

Besuepennu, run Hemichordata
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O ApYro, OCBEH [a H3rJex1aT yepBeoobpazno. Cu-
rypHo e obaue, 4e BbTpelIHATa MM OPraHM3aLHsl W3-
K/I04BA BCAKAKBO POJACTBO C [MpeLIJIEHECTHTE YepBeH.
JlHewHuTe MNOTOMUM Ha Te3W MpennoJaraemu npen-
IIECTBEHHUH Ce HapHuyaT 6e3uepenHu nopaad ocobeHa-
Ta ¥ THNHYHA (opMa Ha yacTTa Ha rsaaBaTa UM, a [0-
paad OpraHM3alMsiTa WM, HAcoOYBAlla KbM BbTPELIHO-
ckenerHure — Hemichordata (moayxopnosn).

OcobeH HHTepec 3a HaC MpeaCTaBJ/isiBA Beye CIO-
MeHaTaTa J[BOHHAa (YHKIHUS Ha XpaHOCMUJATe/]HaTa
cucteMa. B mpenHara cu yact Tsl e nmpecedeHa OT MHO-
ro XPHJHH LENHATHHH, 10 YHHTO pbOOBe (PUHHTE pas-
KJIOHEHHs] Ha KPbBOHOCHATA CHCTeMa B3eMaT KHCJIO-
poaa ot oGOJsuBalllaTa rd BoJa. YBJjeueHaTa C Bojara
XpaHa.ce 3aJbpxa H JOCTHra B CbIIHHCKATa XpaHO-
CMHJIaTe/IHA 4YacT Ha uyepBaTa. Tas3u ABOHHA (DyHKUHSA
Ha npejHaTa 4dacT Ha uyepBaTa MOXe JIeCHO Ja ce A0-
Kar<e IOHe MPH XKHUBOTHUTE 10 PUOUTE, a HA TO3H, KOH-
TO He BspBa, OHXMe Mpernopbyasd fAa nopabGoTH ¢
HOX BDBPXY HOBOTOAMILHHS LlapaH.

bon/sokoxxu, MaHTUHHU U APYyTH
HEOOMKHOBEHH XHBOTHH

MurepecHo e, ue sapBuTe Ha Ge3uepenHuTe MHO-
ro MpUJAMYaT Ha JapBuUTe Ha 6oasoKOXKHTe. Makap ue
JIOpH BBB (hopmMaTa Ha MOPCKH 3BE3AH U MOPCKH Ta-
pasexu Te3d OOMJIOKOXKH Beuye He MNpHUTeXaBaT XPH-
JIeH amapar, 3apajd JlapBuTe UM Te Tpsi6Ba na Obaar
BKJ/IIOYEHH B POJOC/JAOBHOTO ABPBO HA TOBa MscTO. B
['JIP mopcku 3Be3au ce HaMupaT camMo cJaydyailHo. B
3anajgHara 4act Ha basrtuiicko mMope mexny Bosaten-
xared u [loen Te ce cpewar Ha AbA6G0OYHHA 3 10 6 M,
HO MoraT na ObJaT OTKPUTH CaMO OT OMUTHH JIEKOBO-

95




nonasu. Ha BcHuKM oOcCTaHa/lM He 10TaM OINHTHH B
M1yBaHeTO 300/103H MpernopbyBaMe [a TbPCAT BKaMme-
HEeJOCTH OT MOPCKH TapaJjieXXH Mo CTPbMHHTE Operose
mexxay Kan Apkona u BosenGeprep Buk. Bkamene-
JOCTHTe ca oT KpeaHuss mepuoAd. Ilo-tomnoTo W no-
cosieHo ToraBa baaruiicko mMope e OWJIO TexeH ,A0M".
OcBeH 0OJJOKOXHTe, KOHTO Ce BKJIOYBAT BHB BbT-
pelIHOCKeJeTHHsl KJIOH Ha pOJOC/IOBHOTO ABPBO ca-
MO TNopaju JapBUTe CH, TyK crmaaaT H BCHYKH OHe3H
OpraHu3MH, KOHTO CbILLO KAaKTO MOJYXOPLOBHTE, TMpH-
Te)<aBaT THNMuUeH xpuJjeH anapart. Ilpeau na cTuruem
1o pubuTe, cpellaMe olle JBe MO-HEeH3BECTHH ¢op-
MH OT XXMBOTHHCKHS CBAT:MaHTHHHHTE )KHBOTHH H JiaH-

LEeTHHLHTE.

MaHTHHHHTE XXHBOTHH Ce CbCTOAT, 00pa3HO Kasa-
HO, CaMO OT XPHJIHH BBTPeLIHOCTH. BecHuku octanasy,
HEOOXONMMH 32 JKHBOT OPraHM ca NPHBBP3aHH KbM
TOBA M3BDBHPEAHO TOJNSIMO MpPEAHO 4YepBO, Taka ue Ls-
nata ¢opma HsiMa [OpPH JajeyHa TNpPHJIHKA C HSKOH
M3BeCTeH OpraHu3bM. Te3H XHBOTHH ca OOBHTH C MaH-

THSl OT TYHHIMH — 1(eJ1yJ/1030M0106Ha OOBHBKA, KOETO
camo mno cebe cu e 3abeqeXHTENHO, TbH KaTo ULemy-
j03aTa € THOMYHA TpaaWBHaA CyOCTaHLMs B pacTUTeJ-
HUS cBAT. MaHTHIHUTE XXHUBOTHH CbLIECTBYBAT CaMO B
OpakMUHH MM MOPCKH BONM M Ca PasnpoCTPaHeHH
BbB BCHUKH MOpeTa. [e XXHBEAT Ha KOJIOHHH WJIH Toe-
JNHHUUHO H MJyBaT CBOOOAHO HJ/HM Ca NPHKPENEeHH KbM
nbHOTO. B DBanTHiicko mMope CbLLO Ceé CpellaT HAKOJ-
ko Buga. Ha 6 M nbnbGoudHa, Ha KOSTO ce cpewiar
MOpPCKHTE 3Be3[M, OTKpHBaMe sipKouepBeHaTa, Mpo-
spauna Ciona intestinalis, kosito 3aefiHO ¢ 4YepHH-
Te MHAH, MOPCKHTE 3Be3[li H MaJkute O6aJTHHCKH
CKapHAH MOXe Ja ce 3amnasu »XHBa 3a MOo-AbIro Bpe-
Me BbB (oTorpadcka BaHa Kato ¢oromoaen. QOHK-

————

Acyudus Ciona intestinalis
Mopcka 3sesda Asterias rubens

7. MuiuapaH TOAHHH XHBOT




HOBEHO Tf C€ paanoJara BbBPXY MOpPCKaTa TpeBa H
nopaau TOBa JIECHO Ce BHXKAA OTrope. I_IO-TPYIIHO e
[a ce u3BaAMU OT TroJisiMa AbJOOUHHA.

[IbTAT KbM rpbOHAYHHTE
XKUBOTHH

C JlaHueTHHLMTE, KOHTO MO BbHIIHATA CH (opma
NpHJIHYAT Ha pUOHTE, CTHraMe A0 MO-H3BeCTHHTe (op-
MH Ha XuBOT. OpraHusauusita um obGaue e Taka ele-
MeHTapHa, TOJKOBa cBoeoOpa3Ha, ue JOpPH He OINpaB-
JllaBa HaHMeHOBaHHeTO puba. AKO HCKame 1a s cpas-
HHM C OpraHu3auusTa NpH pHOHTe, OMHCAHHETO Ll
crnpe [0 JAeTakJuTe, KOHMTO JIAHUETHHLHUTE Olle He
npuTtexxkaBat. Te ca 6e3uepenHu, ThbH KaTO HsMAT BKO-
cTeHeH ckeseT. JlOpH MO3BKBT HM CbIIECTBYBa CaMo
noa ¢opmara Ha MmexyponomobeH OTOK. Tbi KaTto B
npeaHata XpHJHA Abra, KOSITO MOANHPA YCTHHS OT-
BOp, HsIMa JOpH CcTaBa, TpAOBa Ja I'M XxapakTepH3Hpa-
me Kato OesuentocTHH. M TBH KaTto Haii-ceTHe HsMa
JOpH UYHUGTHH MEpKH MO TSJOTO HM, BCeKH pa3bupa,
ye HauMeHOBaHHeTO puba OW Ouso npubbLpP3aHO H
Herouno. OT apyra crpaHa, ¢opmaTta MM € THIHYHA
3a pubure. Cbc cBoute 180 XpHJIHH LENHATHHH Te ca
MOCPEJHHUH MeXJAYy MOJYyXOPAOBHTe H MO-KbCHHTE,
MO-NpOrpecHBHH BHAOBe. [IpH Tax 3a npbB N'bT B pas-
BHTHETO Ha >XMUBOTHHCKHA CBAT MEXJY uepBaTa U rpbo-
HauHHsl MO3bK MMa XpYyLUs/JeH OonopeH CTbab, T. Hap.
xopna. Ta e 3araTHaTa olile MpPH NOJYXOPAOBHTE U
MOXe€ J1a Ce OTKpHe CbLIO MPH MJaAuTe MAaHTHHHH
>KMBOTHH, HO Ce MpOoCTHpa OT rJaBaTa [0 omaiikarta
eaBa npH JaHuetHuuute. [lo-KbCHO TO3W XpYyIlsIeH
CTBJ6 Ce 3amMecTBa OT CerMEHTHH KOCTHH YaCTHUH H
MPEMHHABA BbB BbTPELUEH CKeJeT MpH rpbOHavYHUTE
KUBOTHH. Taka Te3u ,JlaHUETHH PpHUOM“ B KOMOMHALHS
OT CTapH H HOBH Oesie3ad ca MojJes 3a Pa3BUTHETO Ha
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XPUITHO 4Y€pBO uepeH qpo6 I0JIOB OpraH

Jlanyernux Branchiostoma (Amphioxus) lanceolatum

rpbOHAYHUTE JKHBOTHH. 3albesexere, caMo MOJeJ,
TbH KaTo He MmorarT fAa ObaaT AeHCTBHTEJIHHTE MNpe.-
IIECTBEHHILH, 3all0TO He 6MXa OCTaHaJ/H Aa CbUIECTBY-
BaT B Tasu ¢opma. Te OGuxa H3ye3HaJd H TbH KaTo

99




OT TaKMBA HEXHH OOGEKTH He OCTaBaT HHMKaKBH (ocu-
7K, AHeC HHe He OMXMe MOIJIH 1a 3HAaeM Kak Ja Jo-
Ka)keM POJOCJIOBHOTO ABbPBO Ha rpbOHAUHHTE XKHBOT-
nu. TpabBa na ce npueme, ye NAEHCTBHTEJNHHTE TNpei-
lIeCTBEHHUHM Ha rpbOHAuUHHTE ca OHJIM MHOTO CXOJHH
¢ JaHleTHATe PHOM, Moxke OH AOpH cd OuJIH TeXHH
6patoBueau. Ho ¥ KaTo Mojes JIaHUETHHUMTE HH Mpa-
BAT roJsiMa ycayra!

[To-HaTaTblIHATa TEHAEHLHUs B €BOJIIOUHATA MOXe
ja ‘ce mpeaBHAH: DPOAT HaA XpUJIHHTE UeNHATHHH ps3-
KO HaMaJsiBa, B eIHa OT MpEeIHHTe XPHJHH ILDbIrH Ce
[osiBSIBa CTaBa, KOSITO JlaBa Bb3MOXKHOCT 3a OTBapsiHe
W 3aTBapsiHe Ha 4YeJIOCTHTe W OTKPHBA CbBCEM HOBH
OCHOBH Ha XpaHeHe 3a ,M0-MOJepHHUTE" MpeacTaBH-
tead. OgopmsaT ce 4MPTHH TMEpKH, a HaJHUUHeTO Ha
niaBaTtejeH Mexyp ckopo craBa (akt. Hai-Hanpen
XPHJIHMTE LEeMHATHHH Ce yBelHdyaBaT, 3a Jla MoraT Aa
MOAJbPXKAT Pa3xola M KOHCYMalHWsiTa Ha KHCJIO0pOA
B pasyMHO CbOTHouweénHe. Kpbrioycrure ca pesyarar
OT TO3W eTal Ha €eBOJIIOIMATA, & MUHOTHTE OT HaLIUTe
MOTOLIM — MeCTHa OCTaHKa OT TOBa PaHHO pasBHTHE.

JlHeC aKyJuTe M CKaToBeTe ca Hai-cTapute GopmH
¢ ueJilocTHa cTaBa. AKo B3emeM IMpeJll BHI MEXIHH-
HUTe eTanu, KOHTO Hamupame BbB (POCHIHH (HOPMH,
T. €. BKAMEHEJOCTH, MbTAT OT Oe3depernHuTe JaHLeT-

HULKA 00 II'bPBHTE pHéH ce yabJkKaBa C olLe HAKOJIKO
erana.

KocTHH niouku + pubu = naHuepHu
pubu

Haii-crapute ¥ HaH-NPUMHTHBHH, 3aMa3eHH KaTo
(ocH/IHH HaXOAKH rpbOHAYHH ca T. Hap. Ostraco-
dermi, unau nanuepHu pubu. Te cmapat kbM OGe3due-
JIIOCTHUTE, HO BMECTO XPYILUSJIHHTE OINOPHH CTPYK-
TYPH Ha CBOHTE MpeJlUIeCTBEHHLH HMAT Beue CermMeHT-
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HO TOApPeNeHH BKOCTSBAHHA — rpbOHaK, pe6pa, Jb-
JHCTH MEpKH W KOCTHA OOBHBKA OKOJO MO3BKA. Karo
Ge3ueIOCTHH ,,pHOM™ Te HUMaT ToJiM ¢duaTbpen ana-
pat or |l xpuiHu ABrH H 10 MeXAHHHH XPHJHH Lern-
HatrHn. OTBBH TAJOTO MM € MOKPHTO € KOCTHHM TLIOH-
KW, a Ha BbIpoca, KakBa Ou morna Na 6'bae nossata
OT Ta3u GpOHsi, MOXKeM Ja OTrOBOpHM TaKa. C roane-
MHsl CH XpHJeH (GuATbpeH anapar TesH JKUBOTHH JIO-
pAT, NAayBaiiku OaBHO, Hail-qpe6HH OpraHu3MH OT BO-
fpara HWJIH MOPCKOTO IBHO. ToprenoBHAHOTO TSJIO Ha
10-KbCHUTE XHIHHIK BCe olle He € 6uJ10 MOTPEOHO
B mpolleca Ha eBOJIOLHUATA (B CMHCBJ Ha TMOJIE3HOCT)
4 HeoGXOAMMHTE 3a yrpaB/siBaHe TPbAHH MEPKH »TO-
Ky-110 ca OUJH OTKPHUTH™ (aKo MOXe J1a ce Kaxe Ta-
ka). ToraBa Bce olle He € HMaJ0 6bp3¥ XHLIHHILHK
cpen pubute. Bmecto TAX MpUHHTE HA OKeaHa Ca
6uM 3aBJaJleHH OT MHOro Mno-crapHreé B €BOJIIOLLHOH -
HO OTHOLIEHWe T1aBOHOTH MEKOTEJH. BeposiTHO HMeH-
HO 3a 3alluTa cpeuly Te3H JOBKH pa3bOHHUILK K TIpe-
BBH3XOMHU TUIYBLM Ca CIYXKHJIH TJIOYKHTE HA KOCTHATAa
GpoHsi, a Moxe OH W 33 3alUHTa OT KJjelluTe Ha TO-
raBalllHATe palH.

ExBa cJeaBalluTe MNaHUEPHH pu6bu (Placodermi)
OT mepHoja Ha Cujypa MpHTexasat cTaBa B elHa OT
[peaHHTe XPWJIHH AbrH, T. €. HMat ropia W JoJHa
yenioctT. Cera Beue JBHXeHWsiTa 3a OTBapsaHe M 3a-
TBapsiHe Ha ueJioCTTa M03BOJABAT HEMMOBEepHO pas-
WHpsiIBAHE HA Bb3MOXHOCTHTE 34 XpaHeHe W MOfBABA-
e na xuian Qopmu. Haii-crapute npeacTaBHTENH ca
MOKPHTH BCe Ollle C MaHUEpHH MJIOUKH ¥ 3anouBat N3
3aBJla/iBAT BCHUKM apeaju Ha CHHHS KOHTHHEHT —
nmouTd Oe3kpaiiHaTa My LWHpHHA H ababourHa, Ope-
rogere u weida. Cbe 3aBaajsiBaHeToO Ha TE3H ILIHPH-
HU BCe MO-6bpP3UTE MJYBLH MOCTENEHHO 3ary6BaT TexX-
KUTe KOCTHH TMaHLEepHH MIOYKH Ha npealIecTBEHHLHTE
cu ¥ opmara Ha MOBEUETO pubu ce n06aHXKaBa BCE
nopeue A0 Hak-OsaronpusiTHaTa obrekaemMa Qopma
Ha Topmneso.
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»Mopcka 3muopka“, akysna
U MOpCKa JHCHILA

CnoMeHaBaMe aky/auTe H MOpPCKHTE JIMCHIIH eaBa
cera, Cjell KaTo eBOJIIOLMATA HA rPpbOHAUYHMTE MHBOT-
HH € pa3BH/Jla KOCTHHs CKeJ/eT, Mopajd TOBa, 4e Cb-
BPEMEHHHUAT XPYIIS/IEH CKeJeT Ha Te3H aBe (Gopmu e
OMpOCTeH BTOPHYHO, 6e3 BKocTeHsiBaHe. BeposaTHo cte
Cé yuyABa/H, 4Ye T. Hap. MOPCKA 3MHOpPKAa HsMa MHC-
THHCKH ,,pHOHM KocTH“. Mau Moxe OH BH € H3BeCT-
HO, 4€ Je/IMKaTecuTe OT TO3H BHJ Ca B CbLIHOCT ony-

leHH ¢uaera 6es Koxa OT rbp6a WAM OT KOpPeMHa-
Ta 4act Ha OoAJNHBaTa akyJa?

AKy/H M MOPCKH JIHCHUM CbILECTBYBAT M JHEC.
CrneuunasucTute CbAAT 3a €BOJIOLMOHHATA Bb3PACT Ha
T€3H XPYLIsJIHU PHUOM 1O TOBA, 4e MEeTTe UM XPHJHH
LeMHaTHHH 3aBbPLUBAT CBOGOAHO HABDBH, LOKATO ApY-
THAT KJIOH OT CbILHHCKHTE KOCTHH PHOH, MPOU3JIA3 DI
ChILO KAKTO aKyJHTe W CKAaTOBETE OT MaHLEepPHUTEe pH-
0u, UMa CaMO YeTHPH XPHJHH LEMHATHHH, YUHTO BbH-
IIIHKH OTBOPH Ca NOKPHUTH C XPHJHH Kamauera.

Oute npH MbpBHTE MPHMHTHBHH KOCTHH PHGH, KOH-
TO Mpe3 JAeBOHa ca Ousin npeobsanaBalld dopmu B
C/laJKHTe BOIHM, Ce HaTbKBaMe Ha HHTepeceH (Hakr:
Te ca MNpHUTeXaBaJ/li He caMO ABOHKa MNJaBaTeJHH Me-
XYpH, HO MO BCAKAa BEPOSITHOCT Beue W Genu apo6ose.

Tbit kKaTo mocera BHHArM cMme OGSICHSIBAJM MPOM3-
xona Ha OGenuTe Apo6OBe OT MO-CTapuTe (Taka MOHe
npuemMaxme) IJaBaTeNHH MeXypH, TyK, H3IJIeX1a, eBo-
Jiouusita e mnporekaa o6patHo. Ho TbH Kato 3Haewm,
ye TOBa ,,00paTHO" He € B'B3MOXKHO, 3alOTO Ha ce-
JIeKLUsl WJIH Ha ONTHMH3allus NOAJEeXaT CaMO TaKHBa
CTPYKTYPH, YHSITO M0JI3a € OueBHJHA, Lie TpsibBa aa
MOTHPCUM MPHYMHHTE 3a eBEHTyaJlHUsl MPOHU3XOA Ha
6enute npoboBe.

HesaBucuMo 0T TOBa, panu NpeiUIIHHTE KOCTHH
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pubH ca uMan Gesu apoGoBe HJM He, B 3aBHCHMOCT
OT HaJMUMeTO HAa HOCHHM KaHaJ/li, KaKTO M Ha KOMIIAKT-
UM M MeCecTH MJH THHKH, KOXeCTH JI'bYHCTH MEPKH
Te MoraT fAa ce NPHUUCIAAT KbM [Be Hanpas/eHHs Ha
pa3BUTHE: J'bUHCTOMEPKH MJH XOAHOBH puOH.

[TouTH BCHUKH CbLIECTBYBAlH AHEC IO 3emsTa pH-
61 ca J'bUMCTONEpKH 6e3 BbBTPEIIHH HOCHH KaHaJju
(xoanu). Kakro rnokaspa MMeTO, MEPKHTe WM Ca ThbH-
KM KOXHM 00OpasyBaHHsi C OMopa OT pPOroBH JIbYH,
MOAXOASIH caMO 33 KOpMyBaHe H IJyBaHe, HO HE H
3a xonene. Cjen KaTo ca Bb3HMKHAJH B CJA3AKH BOIH,
M0-K'bCHO J'bUHCTONEPKUTE ca 3aBJjajeld W Moperara.
3a Hac JHeC caMO Te BbII'blUlaBaT BHAA Ha pubara.

[lo BpeMe Ha BDB3HHKBAHETO H N'bpBUS  ,,pasuBeT”
Ha pubuTe B JIeBOHA H Kap60oHa Hapel C Te3H JbUHC-
TOMEepKH €a ChUIECTBYBalH H XOaHOBHTE pubu. Te ca
yMaJM HOCHH KaHaJH, Bpb3Ka MEeXJy HOCHaTa M YCT-
HaTa KyXMHa — TMPeAnocTaBka 3a MO-KbCHOTO AHLIA-
He ¢ Geau npo6OBe, H MACHBHH MYCKYJECTH MEPKH C
oropa OT KOCTHH JI'bUH, YHSITO TMPHTOAHOCT KbM KOKHJI-
HO JBHIXKEHHe OTHauajo, a MHOro TMO-KbCHO KbM XO-
JeHe e OYyeBHJHA Ollle Ha TPbB MNOTJIEN.

[loutu He e HeoOXoAMMO nAa ClOMeHaBame Olle

BelHbXK HalMuMero Ha Genu Apo6GOBe TYyK, 3a Aa MOA-
yepTaem ollle MoBeye TEHAEHLUHsITa KbM pa3BHTHE Ha

cyxo3eMHHTe TpbGHAa4YHH >KHMBOTHH. Te3n Genu npo-
G6oBe CHrypHO ca OWJIM [0CTa BaXXHO YCTPOHCTBO, C
YMATO MOMOILL KHMBOTHUTE Cca H3KapBaJH CE30HHHTE
nepuoaM Ha 3acywaBane. Taka GsaronapeHue Ha Ta-
KMBA upeBHH TOPOMUKH, MOJA06HM Ha Oenu ApoGoBe,
AHec [BOHHOAMIAuMTe pubu B ABctpanus, Adpuka
u IOxHa Amepuka MoraT jAa AMIIAT U Aa H3ADbpKAT
Ha HeO6JaTONPUATHH YCJIOBHS.

BhTpeinuTe HOCHH KaHaJ/d Ha XOaHOBHTe PHOM Aa-
BAT BDB3MOXKHOCT 3a MO-KbCHOTO OTAEJsiHE Ha AMlla-
HeTo OT MOeMaHeTo Ha XpaHa MW 3a MNO-HATaTbhLIHOTO
pa3BUTHe Ha TO3H BHI KAaTO CYXO3eMHH TIpbOHAYHH
KUBOTHH. [lpH BCHUKM oOcTaHanu B Mopero (opmH
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C YEJIFOCTHA CTaBa

QIaHIEpPHH PHOH
6e3 "emrocTHa cTaBa

eBOJIIOLMATA € TpeBbpHana O6enute UM apoGoBe (B
caydyal ye ca ce MOSIBH/IM MO-HAMpeA) B XHAPOCTATH-
4yeH OpraH — I1aBaTesNeH MeXyp.

C npbcronepku no 3eMsiTa

Cpen xoaHoBuTe puOGH mnpbcronepkute (Crossop-
terygii) umat Haii-rossiMOo 3HaueHWe 3a MpPOH3XO/a
Ha Cyxo3eMHHTe rpbOHAuHH XUBOTHH. [lpe3 cpemnus
M KbCHHSI [I€BOH Te ca OWJW Hal-pa3npocTpaHeHHuTe
KOCTHH pHOM — arpecHBHH, XHILHH, MeCOsiiHH ¢op-
MH, KOHTO TpHTeXaBaT BCHUKH Oejie3d, MOATOTBHJIH
nbTsi UM KbM cyiata. ChbUIHHCKHTE NPbCTONEPKH W
npejluTe Ha 3eMHOBOJAHHTe ca u3mpenu. OcraHasu-
Te OT TOBa JajeyHo BpeMe ca ce 3anasujid camo ¢
JB€ CTPAHHYHH JHHHK: efHaTa OT AbJAOOYHHHTE Ha
MOpPETO — M3BECTHUAT KaTO H3KONaeM OT KpeaHH
ckaau poa Latimeria, koiito caex 1939 r. Gewe or-
KPHT B MaJIKO €K3eMIUISIDH KaTo ,,2)KUBO H3KOoMaemo“;
Jpyrata JHHHS ca ABOHHOAHIIALIUTE PUOH, KOHTO Ch-
LleCTBYBAaT M JIHEC, MpeACTaBEeHH OT HSKOJKO poja,
MpeHMHO B TpONHYeckuTe obsacTu Ha ABcTpaJus,
Adpuka u lOxHa Amepuka. Bbrnpeku ue 1mo MHOro
KOHCTPYKTHBHH 0COGEHOCTH ABOHHOAMIIALLHTE pPHOH
MPUJIHYAT HA 3€MHOBOJHHM, T€ H XKHBOTO H3KOMNaeMo
Latimeria chalumnae tpsi6Ba ma ce pasrjexpar Ka-
To OpaToBUeNM HA Mpe/llieCTBEHHLHTEe Ha 3eMHOBOJ-
Hurte. [lopaau rosisiMOTO CXOACTBO MEXJY TSIX H3IOJ-
3yBaMe JBOHHOAHMILALIUTE PUOH KATO MOJeJ 3a H3-
XOo[HaTa eBoJUHOHHA ¢dopma. Te3an pubH, CXOQHH
CbC 3€MHOBOJIHHTE, Ca Ce 3amna3u/ii KUBH TaM, Kbje-
TO € MMaJo MepHOoAH Ha 3acyliaBaHe. ABCTPajMHCKH-
SIT UM NPEACTABUTEN MOXe f1a XHBee B GJIaTHH BOJMH,

Podocaosno 0vpso na pubure




KaTo BAMIIBA Bb3AyX, a xkupeewute B lOxHa Awmepu-
ka 1 Adpuka GOpMH NOHACSAT NOPH 'BJIHOTO H3Cyila-
BaHe Ha BOAHWUTe OaceiiHH, KaTo Ce CKpHBAT B HAKOA
AynKa B THHSTA 10 3anouBaHe Ha AbKAOBHHA MEPHOL.
AdpukanckaTa ABOHHOAMLIALLA puba Protopterus e
Taka 3aBHCHMa OT Bb3JyXa, 4ye 3aruBa, ako HsMa B'b3-
MOXKHOCT Jla ce W3KauBa OT BpeMe Ha Bpeme Ha Io-
BbPXHOCTTA.

CbBpeMeHHHTE 3€MHOBOJHHM Olle B Kpas Ha A&
BOHa, pecl. B HAuajJoTO Ha KapOoHa, ca MpPOH3NE3/IH
OT TpPBCTONEPKMTE MO Bpeme, KOrato BepoOATHO BLP-
Xy rno-rojsiMata 4act OT 3emsTa ca 3anodyHaju Aa
ce mosiBABAT NepHOAM Ha 3acywasaue. [lpu ToBa AH-
waHeto ¢ 6end apo6Gose e OWJIO BaxKHa MPeANOCTAB-
Ka 3a TMpexuBsBaHe B PaBHOMEPHO npecbXBallHTe
BoaHHM Gaceiinu. [1o-HAaTaTBIIHOTO pa3BUTHE Ha CblIeE-
CTBYBalllMTE OLle NpH MpeAlIeCTBEHHUATE [EPKH €
Mpeasarajso OCBeH TOBA BB3MOMXHOCT JKHBOTHHTE Ja
W3JM3aT, MakKap M C TOJIeMH YCHJHsi OT HSIKOH Tpe-
cLXBAll BOJOEM C ['bi3eHe, AOPH M0-CKOPO XOJeH-
KW KaTO C KOKHMJH, M Jla HamepsT BCe Olle Hemnpe-
C¢bXHAJO MSCTO € BOJa, KbAETO Jda MPOABJKAT HOP-
MaJ/IHHSI CH KMBOT. KpakaTa, xapaKkrepHHsT Gejer Ha
CYXO3eMHHTE JKMBOTHH, B HAuajoTo ca JIONpHHECH
MoKe 6M camMo 3a mnojnobpsiBaHe HauydHa Ha XKHBOT
Ha Teau pubu. Ho TBKMO ,3allOTO Ca HCKald Ja OC-
raHaT BbB BojaTa‘“ M e TpAOBaso Aa MpaBsAT BCE M0O-
roJeMd TNpexoid Ha cyuiaTta, Te ca CTaHajlH [HOHEPH

Ha Tasd cyuia.

[oguHa cJaen roguHa

KbM Haii-HamnpeaHa/HTe B €BOJIOLMOHHO OTHOLLE-
HHMe uJIeHeCTOHOTH, oOWTaBallu 3eMsiTa Bede HAKOJ-
KO MMJMOHA TOAHHH, Bedue ca ce nMpubaBUIM K 3eM-
HoBojaHMTe. Te ca HaMepH/IM HeH3ueprnaemMH XpaHH-
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TeJIHH 3aMacH MpPeAMMHO Cpea HacekoMmute. QO
MaJIHO NpHCNoco6siBaHe KbM KHBOTA Ha cyméTa Hgn-
ue MOCTHraT elBa TeXHUTEe HaCJeNHHUIH - BJe -
Te, NTHUHTe W 603aiHuuuTe. Camure 3EMHOBOAHLI{/lyr”_
ggwaﬂca}lﬁ:mnaﬂo AHEC XHBOTHH Ha MNpexoga oT Bonagg
, KOUTO OT rojiHa Ha ro
CbBCEM SICHO INIPH pa3BHUTHETO Ha ﬂg;:;gecnim:ﬁeﬂ
KaTo TMOMoBarta J'bXXHYKa HamNpumep, 10 ﬂnmarsum’
c Oeqn npoGoBe TPHUTOHH, Jl”b)K}lOBHHI,_lH H Kabu Kaf—3
TO am¢pubun (rp. ampho — paBoeH: Boga u 3e1;m H
bios — »KHMBOT) Te 3aemMaT Hali-HHCKOTO CT’bﬂaJIO,Ha
CYyX03eMHHS XKHBOT.
ﬂa‘ﬂ;:gHC’bmeCTByBaT MpelCTaBUTENH Ha TPH paspe-
E , TPUTOHH
s Kas p H IbXIOBHHIUH H 6Ge3KPaKH 3eM-
Haii-minpoko pasnpocrpanenn ca xabute. C oco-
OeHHsl CH HAUMH Ha MNpPHABHXKBaHe 4Ype3 CKauyaHe Te
ca ce OoTAaJ/IeYHM HAW-MHOTO OT MbPBOHAYAJHHUSI THII
Ha MNpellIeCTBEHHIUTe CH MO MHOTO aHAaTOMHYHH Je-
Taisii. beskpakuTe 3eMHOBOZHH 06xBamaT camo :lm
KOJIKO TpeACTaBHTEJNH Ha MaJKH, CJelH, POBellH 3e:
MsiITa (OPMH, KOHTO MO BbBHLIEH BHI ’npmman Ha
ABXIOBHH uepBeH, HO He ce cpewart B ['JIP. Onama-
THT€ 3E€MHOBOJAHH — TPHTOHHTE H B,'b)K}IOBH.HU.HTe -
BOAAT CKPHT XXHBOT, HO Ca YeCTH OOUTATe/NH Ha BJax-
HH M O/naTHCTH palHOHH B yMepeHaTa KJAHMATHYHA 30-
Ha. BbHIIHO npuiMyaT Ha eBOJIOLHOHHHTE CH npenu-
WIECTBEHHIH: Onallikata e nobpe pa3BHTa U (YHKIIHO-
HHpa KaTo BaX{€H JBHraTe/lleH OpraH MpH MJyBaHe;
BMECTO UYH(THH PHOHH TMEPKH, KaKTO ﬂpe}llueCTBEHId—’
}L(L;l;g ithqueHumaT KPaHHHLHK, KOMTO ca ce 0(hOpMHJIH
' xa
A0 TR IC pakrepeH GeJier Ha BCHUKH CyXO3eM-
MeqTHHTe 3€MHOBOJIHH ce HabnogaBaT Hal-no6pe
MEXAY MapT U I0HU. [['bXKIOBHHLHTE HU3MbJAHSBAT m%-
GOBHAaTa CH Hrpa NpH Pa3MHOXKABAaHETO KAKTO B JO-
MallHUs aKBapuyM, Taka H BbB BoAHHUTe Gaceiinu. Or-
TJIEXKNAHETO Ha JlapBUTE MM € MPHUSITHO 3aHMMaHHe,




MpH KOETO Ge cpellamMe C 4acT OT MpPeJHCTOpHATa.
Cbc cBouTe rpebeHecTH MNEPKH M MBbCTPO OLBETSBA-
He npe3 OpauyHHs MEPHOL MbBXKKHTE €3epHH IbXK/O0B-
HULH CH CbIlepHHUYAT C TMOYTH BCsKa TPOMHYECKa He-
KOpaTHBHA PHOKa W Ce HYXJAasAT OT JOCTaTb4yHO rO-
JISIM CbA CbC CTyleHa BOAA, ApeOHH KambyeTa H BOA-
HM pacTeHusi. XpaHAT ce ¢ BOAHH ODbJIXH H T“yémbex-
cu uau eHxutped. TbiH KaTto ,poauTesnckarta” Jio6oB
He MM Mpeuyd [a H3sKAAT COOCTBEHOTO CH MOKOJICHHE,
Bb3paCTHHTE eK3eMMIsipH TpsibBa fna ce BPbLLAT Ha
MSCTOTO, OTKBJETO Ca B3€TH, €[lBa KOraTo MajKHuTe CbC
CBOWTE XPHJHHM MPHAATBUH Ce€ H3JIONAT OT sHllaTa.

Tpuron Triturus vulgaris

3eaena wmada Bute viridis

Enna raaBsa eBoJonus

AKo He nosHaBame a06pe TEOPHATA HA eBOJIO-
UnATa, GHXME MOIJIH [a NpHeMeM Pa3BUTHETO Ha paH-
HHTE CyXO3€MHH IPbOHAYHH XKMUBOTHH MOYTH KaTo pe-
3yJTaT OT HAKAKbBB CTpPEMEX Ha TMpellecTBeHHIUTe
Ha pHOHMTe Ja W3.1A3aT Ha cywara. PasGupa ce, ta-
KdBa MHCbJ e HesordyHa. Olule ¢ HABJH3AHETO HA J'b-
YHCTONEPKHTE B MEPHOAHYECKH MPECHhXBALIUTE BOLHH
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