Tema:

Tun lNnactnHyatkle, TvN ['YOKK

3agauun:

N3yunTb XapakTepuUCTUKY TUMOB U
OMONOrMK OCHOBHbIX
npeacraBuTenen Kaxxgoro Tmna

Ilumenos A.B.



Obpa3osaHue MHO20K/IeMOYHbIX Op2aHU3MO8

OOHOKIETOYHbIE OpraHN3Mbl UMEKT
MUKPOCKOMMYEeCKn Marble pasmMepbl, a aTo
HakKnagblBaeT orpaHn4YeHns Ha BO3MOXHOCTb
YCNOXHEHNA N NOABIIEHNA pasfINYHbIX OPraHoB
ansa 6onee apdeKTMBHOINO OCBOEHUS Cpeabl
obutaHusa. Cambin NPOCTON NMYyTb — YBENMUYNTL
pa3mMepbl KNeTKW, HO 3TOT NMyTb OKa3bliBaeTCH
TYMUKOBbLIM — pa3Mepbl KNeToK orpaHnyeHsbl
COOTHOLLEHNEM MOBEPXHOCTN 1 0ObeMa.
[lonycTuM, 4TO KneTKa-kyouk nMeeT OSINHY rpaHu
1 cM. YBenuynm pasmep BOBOE U CpaBHUM
COOTHOLLEHMA nriowagemn noBepxHoOCTeN U
00bemMoB OOSIbLLION 1 MaNeHbKOW KIeToK.




Obpa3osaHUe MHO20KI1eMOYHbIX Op2aHU3MO8

Mnowaab Kyba: 1x1Xx6=6cMm?
Ob6beMm: 13=1cm®
CooTHolueHne =6 : 1

Ecnu rpaHb Ky6a yBenvmuuTcs BaBsoe,

TO nnowaab Kyba: 2 X2 X6 =24 cm?

Ob6beMm: 23 =8 cm®
CooTHoweHne = 3 : 1

[ToBepxHOCTb yBENuYmMnach B 4 pasa, a oobem — B
8 pas, a 3TO 3HA4YUT, YTO Ha Kaxayr eaunHuLy
NOBEPXHOCTU Tenepb ByayT NPUXoauUTbCS yXKe ABe
eJnHuLbl oobema.

OTctloga cnefyerT, YTo C yBENUYEHNEM pasMepOB:
KNneTka Ha4YHeT ronogatb, NMOBEPXHOCTb HE
obecneynT NnuTaTenbHbIMN BELLECTBAaMUN BECb
00beM, ocobeHHO nyTem anddysumn; 3aTpyaHseTcs
ra3000MeH; 3aTpyAHSETCA BblBEAEHME NPOOYKTOB
XN3HEeOEeATENbHOCTU; 3aTPyAHSEeTCA TennooTaaya.



Obpa3osaHue MHO20K/IeMOYHbIX Op2aHU3MO8

9. lNekkens
(1834—1919)

KPYMHbIK Hemeukuir buonor,
aBTOp Ha3BaHWUS Hayku
«9KONOrna»

Teopua "ractpeun” 3.Nekkena

3HauunT, pa3amepbl KNETKU orpaHnYeHbl, 1
yBENMYEHNe pa3mMepoB CBA3aHO C 0Opa3oBaHuEM
MHOTOKNETOUYHbIX OPraHn3MoB.

Kak »ke BO3HMKITM MHOTOKITETOYHbIE OPraHn3mbl? 3.
[ekkenb npeanosrioXun, YTo BOSIbBOKCOBUOHLIN
OPEBHUN OpraHn3M, CXOXun ¢ bracTtynon,
npetepnen HeEXUTpoe naMmeHeHme. Ero ogHocnomnHas
CTeHKa cTana Bnsa4nBaTbCsa BHYTPb, 0OpasoBanoch
POTOBOE OTBEPCTME N NEpPBUYHASA KULLEYHAS
NOMOCTb, HAPYXXHbIW CNOWN KNETOK — 3KToaepma,
BHYTPEHHUN — 3HTOAepMa. Takou npouecc
Ha3blBaeTCHa MHBarnHaumeun, a obpasyowmmnca npu
9TOM OpraHM3mM — racTpyrnom (oT nart. «ractep» —
Xenyaok), obnagatowmimn nepBUYHON
nuweBapuTeNibHOM CUCTEMON. JTa Teopuda nony4yuna
Ha3BaHWE TeopPUs racTpen.



Obpa3osaHue MHO20K/IeMOYHbIX Op2aHU3MO8

Teopusa "ractpen” 3.Mekkena

C 3O.['ekkenem He cornacunca oguMH U3 KpynHemwmnx
Hawwux 3oonoroB N.N.Me4yHunkoB. OH cymnTan, 4to
MHBarMHaunsa — npouecc sTopnyHbIn. UN.U.
MeyHnKoB, n3y4yas OHTOreHe3 HU3LNX
MHOIOKINETOYHbIX, ODHAPYXWUm, YTO Y MHOTUX U3 HUX
BTOPOW CITIOWN KNETOK — 3HToAepMa — obpasyeTcs
He nyTeM BNSYMBaHUS, a B pesynbrate Murpauum
amebonaHbIX KNETOK BHYTPb KOSTOHUM W,
pasMHOXadAcb TaM, OHU 06pPa30BLIBAIOT MAPEHXNMY.
OTM KIETKN CNOCOBHBbI K aMebouagHOMY OBUXXEHUIO U
doarounToasy.

[na 3axBarta KpynHbIX MULEBBLIX YacTUL, NosIBRSeTCH
OTBEPCTME, K KOTOPOMY MULLIEBLIE YaCTULLbI
NOLArOHAKTCS C MOMOLLLIO XIyTUKOB. nwa
nonagaeT BHYTPb KONMOHUU U OKpYXXaeTcs
amebouaHbIMM KIeTKaMu, KoTopble oopMUpyoT
BTOPOW 3apofbllleBbIN JIMCTOK — SHTOLEPMY.



Obpa3osaHue MHO20K/IeMOYHbIX Op2aHU3MO8

Teopusa "ractpen” 3.Mekkena

OcTanbHble amebounaHble KNeTkn ctanu
napeHxXnMoun, oHn obecnevnBatoT nepegadvy
NUTaTeNibHbIX BELLIECTB BCEM KeTkaM opraHnama.
Tak cCHab)XeHHbIE XIyTUKaMM KNETKN B3sNU Ha cebs
OYHKUNIO OABMKEHUS, a yWeawmne BHYTPb NepPBUYHOM
NONIOCTU — PYHKUNIO Pa3MHOXEHUS N MUTAHUA.

Teopust NPONCXOXOEHUA MHOMOKITETOUYHbIX XXUBOTHbIX
no N.N.Me4HnkoBy Ha3bIBaeTcs Teopus
doaroumnTennol.

Obe ToYKK 3peHNA MMerT CBONX CTOPOHHUKOB,
BO3MOXHO, 4YTO oba YYEHbIX lNpaBbl U
MHOIOKJ1ETOYHbIE OPraHU3Mbl O6pa3OBbIBaJ'II/ICb
pa3iin4yHbIMA cnocobamw.



Tun NnacmuHyameie (Placozoa).

Knetkn [MuweeaputensHana [loKpoeHaA
BAKYONb KNeTKa

/[TH{WTMK

!
3 = JopcanbHbIA
9 ANUT ENUIA

CNoW

BeHTpankbHLIA
ANUT ENUIA

UunuHapmd eckan Henezuctan
KneTka KNeTka

C 1883 roga n3BecCTHbIl XXMBOTHbIE, OTHOCALLMECS K CaMbIM MPUMUTUBHBIM
MHOIOKNETOYHbIM XXMBOTHLIM U COCTaBnsowme otaenbHbi TUN NnactnHyaTble
(Placozoa) — Ttpuxonnakcel (Trichoplax). Pasamepbl 3TUX XXMBOTHbIX He Bonee 4 M,
Tpuxonnakc npencraBnseT cobom NNOCKy NAacTUHKY, MeASIEHHO Non3atowyro no
cybcTpaTy B MOPCKOU BoAeE.

Camoe yamBuTernbHoe, YTO Y HEr0 HET SHTOAEPMbI, ATO KaK bkl pacnsoweHHada no
noBepxHOCTU cybcTparta bnactyna. HuxHuin crion obpasoBaH KrneTkamu, UMeLWmMMin
XryTukn. Okasanocb, YTO KNETKM NOBEPXHOCTU, 3aXBaTMB NULLIEBLIE YacTULblI,
MUTPUPYIOT B NapeHXNMy, rae NpoucxoamT nepesapuBaHue nuwn. MoxHo cumTtaTb,
YTO Yy TPUXonnakca 3HToAepMa HaxoauTca B cTagumn ctaHoBneHns. OTKpbITUE
Tpuxonnakca cunbHo nogkpenuno teoputo N. 1. MedHunkosa.



Tun I'ybku (Spongia, urnu Porifera)

He cunTas nnacTtmHYaTbIX XXMBOTHbIX, N'YOKN —
caMbl€ NPOCTbIE MHOMOKMNETOYHbIE XXUBOTHbIE.
OTO cuasume XnBOTHbIE, rMaBHbIM obpa3om —
MOPCKME, HE NMEIDT OPraHoOB N TKaHEW, XOTS
pasHoOObpasHbIE NX KNETKN BbIMNOMHAOT
pasnuyHble PYHKLNUMN.

HepBHas cuctema OTCYTCTBYET, BHYTPEHHUNE
MONOCTN BbICTNAaHblI XOAHOLMTaAMN —
0COObLIMU KIYTUKOBbLIMU BOPOTHUYKOBbLIMM
KneTkamu.

XoaHouum »




Tun I'ybku (Spongia, unu Porifera)
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[TouTn BCe rybkun obragatoT CroXHLIM MUHEpPasibHbIM UM OpraHU4YeCcKNUM
ckenetoM. [NpocTtenune rybkm nmeroT opmy MeLLKa, KOTOPbIN OCHOBaHUEM
NPUKpPeneH K cybcTpaTy, a oTBeEPCTUEM YCTbeM) obpalleH kBepxy. CTEHKM MeLlKa
COCTOAT 13 ABYX CroeB KreTok. CYMTaeTcs, YTO HapyXXHbI CITON — 3KToAepMma,
BHYTPEHHUN — 3HTOAepMa (Ha caMOM ferie Kak pa3 HaoboporT).



Tun I'ybku (Spongia, unu Porifera)
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Amebouum

Mexxay cnosiMm KNeTok pacrnonaraetcs 6eccTpykTypHas macca — Me30rnes, B
KOTOPOW pacrnonaratTcst MHOFOMUCIEHHbIE KMNETKM, B TOM Yncre obpasytoLmne
CMUKYNbl — UMbl BHYTPEHHErO ckeneta. Bce Teno ryoku npoHn3aHo TOHKUMU
KaHanamu, BeayLLMMM B LIEHTPanbHYI0, NaparactpanbHyo nonoctb. HenpepbiBHas
paboTa XryTMKOB CO3aeT TOK BOAbl Yepe3 KaHanbl B MONOCTb U Yepes YCTbe

(OCKYnyM) Hapyxy.



Tun I'ybku (Spongia, unu Porifera)
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[MuTaetcsa rybka Temu NULWEBBLIMN YacTULAMKN, KOTOPbIE NPUHOCUT Boda. OTO
NPOCTENLUUN TUMN CTPOEHUS N'YBOK — ackoH. Ho y BbonbLlmnHCTBa rybok nponcxogut
YTONWEHME ME3OITIEN U XKIYTUKOBbIE KNETKM BbICTUNAKOT BMNSUMBAHMSA, NOMOCTM.
Takon Tun CTPOEHNA HOCUT Ha3BaHME CUKOH, a Korda 3Tu NONOCTU COBCEM yXOaAT
BHYTPb ME30rfen n CoegmnHATCS KaHanamm ¢ naparactpasibHOM NoNoOCTbio —
NENKOH.



Tun 'y6ku (Spongia, unu Porifera)
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[MuTaetca rybka Temu NULWEBBLIMN YacTULAMKU, KOTOPbIE NPUHOCUT Boda. OTO
NPOCTENLLUN TUN CTPOEHUS TYBOK — ackoH. Ho y BbonbLlmMHCTBa rybok nponcxogmt
YyTONWEHNE ME3OITIEN U XKIYTUKOBbIE KNETKM BbICTUNAKOT BMNSUYMBaAHMSA, NOMOCTM.
Takon Tun CTPOEHNA HOCUT Ha3BaHME CUKOH, a Korda 3TW NOoSIOCTU COBCEM yXOaAT
BHYTPb ME30rfen N CoegunHATCA KaHanamm ¢ naparactpasibHOM NoONOCTbio —

NENKOH.

e
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Tun 'y6ku (Spongia, unu Porifera)

[YyBKM K TOMY Xe 0BbI4HO 0Opa3yoT KOMTOHUN C MHOXXECTBOM YCTLEB Ha
NOBEPXHOCTU: B BUAE KOPOK, NIIAaCTUHOK KOMbEB, KycToB. Kpome 6ecnonoro
Pa3MHOXEHUS — MOYKOBaHUA, r'yOKN pa3sMHOXKalOTCS eLle 1 NonoBbIM NyTEM.
3ameyaTterieH cnocob pasBUTUSA NIUYMHKN.



Tun I'ybku (Spongia, urnu Porifera)

Siiuexnemka — "~ Qf %
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Cg80600HO- ~
nnasarouas
amgpubnacmyna
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3apodbiw
8 mese _
MamepuHcKol

Bnisyusarue Knemox,

ocobu HECYLUUX XaymUKU
(eacmpynsyus)
~ e
\\
Monodas aybka BHympu nuquHKu
neped obpasyemcs

o0pasoesaHuem nosocms

lNpuxkpenneHue

JluyuHka nocne u Havano
ocedaHust Memamopghosa
l JIUYUHKU

N3 anuekneTku pa3BNBaETCAH 6naCTyna, COCTOALLaA N3 04HOIo CIno4A KIeToK,
npmnyem Ha Oa4HOM MOJIruCe KIETKN MEJIKUE N CO XKIYTUKaMU, Ha APYyIroM — KpyrHble
6e3 XIYTUKOB. CHavana KPYnNHblE KNETKN BMAYNBAKOTCA BHYTPb, 3aTEM
BbINSYNBAOTCA U NIMYMHKA CBOOOAHO nnaBaeT, NMOTOM BHOBb nponcxoanT
BrAYnMBaHMNE XIyTUKOBbIX KITE€TOK, KOTOPbIE N CTAHOBATCA BHYTPEHHUM CJ10OEM.



Tun I'ybku (Spongia, urnu Porifera)

Siiueknemka — @t
u criepmamo3soud -

Cg80600HO-
nnasarouas
amgpubnacmyna

B3apocnas eybka

3apodbiw
8 mese

MamepuHcKoli Brisuusarue Kiemox,

ocobu HECYLUUX XaymUKU
(eacmpynsyus) -
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Monodas aybka BHympu nuquHKu

neped obpasyemcs

obpaszosaHuem nonocme
lNpuxkpenneHue

JluyuHka nocne u Havarsno

ocedaHust Memamopghosa
l JUYUHKU

JlnunHka ocenaet n npespawiaeTcsa B Moroayo ryoky (4).

OcobeHHOCTM 9MBPMOHAaNbLHOro pasBUTUSA ryooK 4aroT OCHOBAHME YYEHLIM CHMTATb,
YTO Y HUX NEPBUYHAs 3KToAepMa (MEKME XIYTUKOBbIE KNETKN) CTAHOBATCS Ha
MECTO 3HToAepMbl. [MponcxoauT n3spalleHne 3apoabileBbIX NnacToB. Ha aTom

OCHOBaHWM 300510r1 AatoT rybkam Ha3BaHME — XMBOTHbIE, BbIBEPHYTbIE HAU3HAHKY
(Enantiozoa).



Tun I'ybku (Spongia, urnu Porifera)

3uzoma HeneHue Hauano Obpa3sosaHue JluquHKka JluyuHka
3uzoma Opobnerus wapuka uenobnacmyna napeHxumyrna
U3 Knemox

NHTEepecHO, 4YTO NnYMHKa 60nblUNMHCTBA rY6OK — napeHxmmyna, no CTPOEHMIO
MNOYTM NOSMHOCTBLIO COOTBETCTBYET runotetndeckon dgarouutenne N.M.MeyHukosa. Y
Hee MMeeTCHA NOBEPXHOCTHbIN CIOM XIYTUKOBbLIX KNETOK, Mo KOTOPbIM
PacrosiOXKeHbIl KIETKU BHYTPEHHErO pbixforo crios. MoXXHO npeanonoXuTb, YTO
daroumtenna nepeluna Kk cungademy obpasy XKuUsHu 1 TakuMm NyTem gana Hadarno

Ty [y6ku.



Tun I'ybku (Spongia, urnu Porifera)
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nopasnTenbHasi crnocobHOCTb ryboK K
pereHepauunn. [laxe 6yayyum npoTepTbiMm
Yyepes CUTO M NpeBpaLleHHbIMUY B KaluuLy,
COCTOSILLYIO N3 KITETOK UNK MUX FPYnn, OHW
CMoCOBHbI K BOCCTAHOBIIEHUIO OpraHnu3ma.
Ecnu npoTtepeTb Yepes cUTO aABE rydkn u
cMeLlaTb 3TU MacChbl, TO KNETKM pasHbIX
XXMBOTHbIX coOBepyTcH B ABE pa3sHble
ryoku.

~

B npupoge rybku nmeroT cyecTBEHHOE
3Ha4yeHue Kak buodumnsTpaTopsl.
Nocenssacb B BOgoemax co
3Ha4YNTENbHLIM OPraHNYEeCKUM
3arpsi3HEHMEM, OHW Y4aCTBYIOT B UX
ONONOrnyeckom O4YnUCTKeE.




Tun I'ybku (Spongia, unu Porifera)

bagsra

WWW.RUSBIOPHOTO.COM

[MpakTnyeckoe 3Ha4yeHue rybok
HEeBENuKo. B HEKOTOPBIX HOXKHbIX
CTpaHax pa3BUT NPOMbICEN TyaneTHbIX
rybok, obnagaroLmx porosbim
CKeneToMm; NpecHoBoaHYo rybky bagary
NCNOMb3yT B HAPOAHON MeaNLNHE.
BparoB y ry0ok npakTU4eCKn HeT,
KpOME HEKOTOPbIX MOPCKUX 3BE3N.
[Mpoumnx oTNyrmBaeT He TONLKO KOSHOUYNM
CKeneT, HO N pe3kui, cneundonveckmni
3anax BeLlecTB, BblAeNsAeMbIX UMW.
OTW BeLecTBa TOKCUYHbI A1 MHOTUX
XMBOTHbIX. HO 3aT0 y rybok B nofioctax
N NycToTax MHOMo KBapTUPAHTOB U
HaxNebHUKOB — MENKnx
pakoobpasHbIX, YepBewn, MOMSIHOCKOB,
XUBYLLMX NMOA UX 3aLLUTOMN.



