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Porifera
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Cnidaria
Ctenophora
Ectoprocta
Brachiopoda
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Echinodermata

Chordata

Deuterostomia

Bilateria

Rotifera
Mollusca
Arthropoda
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Platyhelminthes

Protostomia

MHOrokneTouyHble retepoTpodHble MNOABUXKHbLIE 3YKAPUOTHI,
TEN0 KOTOPbIX COCTOUT U3 MHOTUX KNETOK U UX NPOU3BOAHbIX. B
Tene Metazoa kKnetku gaudpdepeHyuposaHbl. Cneynanmsupyacob
Ha BbINOJIHEHUU onpeaeneHHOU QYHKLUUU, KNETKU yTpauuBsaloT
CNOCOB6HOCTb BbINO/NIHATbL UHbIe QYHKUUU U TEM CaMbIM CTAaBATCA
B 3aBUCUMOCTb OT APYrUX KNETOK.

Mpeakamwu MHOTOKNETOUYHbIX 6binu KO/IOHUA/IbHbIE
npocteriwune. MepBaa aAuddepeHUUpPOBKA KAETOK Yy CcamMbiX
npuMmunTUBHLIX Metazoa 6bina cBA3aHa C pa3jeNeHUEM KAETOoK
Ha ABe rPynnbl — KAETKU, BbinoaHAWUE GYHKUUIO ABUXKEHUA
(kuHo6a1aCM) N Knetku, BbiNOAHAKWMUE GYHKUUIO MNUTAHUA
(ppacoyumobaacm).




Xa PAaKTEPUCTUKA MHOTOKJ/IETOYHDbIX
I. Knemo4HbIl cocmas

N / TUXOXO4 KU

KOJIOBPATKU
et 8 HEMATO/ bl
-y meso cocmoum us3
Teno cnaraercs B Heb60AbW o020, NOCMOAHHO20
o Koau4yecmea KAemok BTENE

M3 MHOTUX KN1IETOK IBTE/INA — cocToAHUE, NPU KOTOpPOM YE/IOBEKA

K/NIeTKM B3pocnon ocobu He pgensartcs, 1012 kneToK

T.€. HYUCZNO UX NOCTOAHHO FOGbI‘IHO

HEeBeJINKO), a pOCT Tesla NPOUCXOAMUT 3a
cYeT yBe/IMYEHUSA PasMepoB KNEeTKHU

CneunanusmpoBaHHble KAeTKM o0b6pasyioT

ST OINEIOTER PR, qmmmen saneh s o epe
APYyr oT ppyra, Kak no ——— pep,

CTPOGHUIO, TaK M Mo obpasyiot BbICLLYO KaTeropuio —
K/ZIeTKHU dyHkumnam. Cneyuanm- Op2aHbl, COBMECTHAA WU  CNaXKeHHasA

SUPOBaHHbIE K/IETKU He GyHKUMOHANbHAA [EATEe/NIbHOCTb KOTOPbIX
Awd)q)epeHu‘MPOBaHbIC"°C°6Hbl K CaMoOCTO- cocraBnsaer cucmemy o0Op2adHO8, Hanpumep

MepBMYHO OfQMHaAKOBbLbIE

: ;‘:’:1 "l;' OMy  CYWECTBO- yocTHO-mbleyHylo.  KOmMnnekc  Takux
: CUCTEM,  CBA3AHHbIX  (YHKLMOHANbHO,
obpasyer opzaHuzm.

KOZINY4eCTBO PAa3HbLIXTUNOB KJ/ZIETOK B TeéJieée MHOTOKJZIETOYHOTroHe
OAUNWHAKOBO

MOHOLUMANAPHAA KNEeTKa — — @
PO o MOHOUUAMaApHana
Hanbonee NPUMUTUBHDbIN TUN COMATUUECKOU KNETKMU = 0AHOXTYTMKOBaR

noAUMepuU3ayUusAa - yenuyeHne KonuyecTea
OpraHoOMAOB (OpraHoB) B O4HOW KNeTKe

M3IMEHEeHUA OpraHmn3aumm KNeTokK 0/1U2OMEPU3AYUA~ CUAHUE aHANOTUYHBIX

OpraHOMAOB (OpraHoOB) B OAHOMW KNeTKe




Il. TKOHU U BHEKAEMOYHbIU MOMPUKC

I1Ba OCHOBHBbIX TUMAa TKaHen
(Y HU3WUX MHO20K/TeMOYHbIX Opy2ux munoe mkaHel Hem)

SnnumenuanbHasa MmKaHb CoeduHuUmesnbHas mKaHb

«BcnomozamenbHasi» mMKaHb He
omeeyvarujass HenocpeocmeeHHO
3a pabomy kakoeo-nubo opeaHa
unu cucmembl op2aHose.
BbIinosiHssem onopHYr, 3aujUmHYy0
U mpoguyeckyro pyHKyuU.

O6pa3zyem cnolu, nokpbiea-
owuld meno XueomHo20 unu
ebicmunarwul 6HYMPEHHIOK
nonocmb (nonocmu). Hapyx-
HbIU 3anumenuu - anudepMuc.

BHekneTo4YHbIN MaTpuUKC - NMpoAYKT BblAelieHUNA KJIeTOK

Mexcknemo4yHoe seuwjecmso ba3zanbHaA naacMuUHKa Kymukyna

pacnonoxeHa Ha 6asanbHoll pacnonoxeHa Ha anNuKanvHol
«HUMHel», eBHympeHHell) nosepx- «eepxHell», Hapy»Hol) noeepx-
HOCMU Knemok anudepmuca HOCMU KAemoK anudepmuca



I1l. PazamHoOMeHuUe

2n

2amemuyecKasn
pedyKyusa

Q -

IV. OHmoeeHes

OHTOreHes - 3TO BCA
COBOKYNHOCTb npeobpasoBa-
HUA ocobu oT 3apoXKpeHus

(onnop,oraopeﬂue smu,eKne'r-

KU, oOTAe/ieHMe oOopraHuMsma
OT MaTepUHCKOro B Xopae
BereTaTMBHOro pasMHoOXe-
HUS, p[Ae/ieHUe OAHOKNETouY-
HOM MaTepUHCKOU ocobwu)
B[O KOHUa XWU3HU (cmepThb

UNN HOBOE peneHue).

NIMYUHOYHbIN
KOPOTKOE 3apoabllLEBOE PasBuUTUE
n3 aﬁu,a BbIXOAUT TUYUHKa

Aduexnemna

Cameu i

mpUMoNG

ﬂ) 2
TAMETSI:

Cnepnamo:oud

( )
oo 40TBOPEHHE

HAdyexnemxa comxu
cavBaemen

€O CREPMAmMOIoUGOM
comyoe.

‘ Comxa

mpUMona

OnnodomBopenwan
Aduexremxa —
3HUIOTA

3Tanbl

npea-
3apoAbilleBbiN

0n1000meopeHus
0o ebixo0a

u Op2aHuU3Ma u3

AuyeesIx u/unu

3apo0biwessbiX

camemoceeHes

onnodomsopeHue

3apoabilleBbln
(amBpuroHanbHbIi)
om

AliyeknemKka MHO20KAEMOUYHBIX
umeem omuyemausyw  aHUMAAbHO-
86e2emamueHylo MNoAAPHOCM®b.

AHumanoHblll  noawc  aliye-
KnemKu coomeemcmeyem ©bbiswemy
mMecmy pacrnoson(eHuUa MHeymuka u
MUKPOBOPCUHOK. 3penvie salyeknem-
KU  npakmuyeckKku ecezda wapo-
obpasHbl. BaxcHol xapakmepucmu-
Kol aliyeknemok Aensemcs
Haauyue uau omcymcmeue Meamka
u ezo pacnpedeneHue no
aliyeknemke.

OHTOreHesa

B3pocnoe
COCTOAHUE

oo
OKOHYQHUAA
OHMoz2eHe3a

nocnesapogpillesbii
(nocr-
amBpuoHaNbHbIN)

oo
docmumei:l'un
nososou
3penocmu

obosoyek

TUNbI
ANLEeKNagHbIN

3apoapill pa3BMBAETCA BHYTPU AnLa
NVYUHOYHAA CTaAuA OTCYTCTBYET

OHTOreHesa

BHYTPUYTPOOHbIN
ON/I0A0TBOPEHHbIE ANLA
Pa3BUBAKOTCA B ﬂMU,eBO,D,aX MaTeEPU
NNYUNHOYHAA CTaguAa OTCYTCTBYET



V. ) KU3HeHHbIe YUKs1bl MHO20K/A€MO4YHbIX

MU3HEHHDbIW LUUKAN — COBOKYNHOCTb Bcex a3 pa3Butus

U3HEHHbIW LUKA MpPOCTOM }XU3HEHHbIN )L(':"Z”%”':)'gg”'#gx‘
c meTamop¢o3om LUKA B e
(BKNOYaeT pa3BuTUE OQHOIO (A eknapgHbIN (0T ucxomHOW dopmbl O _
NOKONEHUA; NUYUHOYHDBIN M BHYTPUYTPOOHbBIN d)Hooan:t';? ?°°”TB"aeu“q"a" A"ocxggug")
OHTOreHes) TUNbl OHTOreHesa) CMEeHAIT APYr Apyra pasHble

reHepayuMm, Kaxpgaa wus
KOTOpPbIX UMmeeT cBOM
HeeHunbHasa gopma OHTOTeHe3)
nocmeneHHo npuobpemaem
npu3HakKku e3pocnoii ocobu

(npamoe pazeumue)

~ ~ﬂ- 9"& --*e:’"\r

“ié"‘q :%5
. &8 a1

,‘, =

nuuo

e3poc

0C06b nuqum(a

VI. 3apoodbiwesoe pazsumue

3apoabllieBbliit 3Tan pa3BUTUA BKAOYaeT ApobneHue aiua Ha 6nacTomepbl, NOCAEAYIOWYIO UX
AnddepeHUMaLUIO, UHTETPALUIO U POCT YacTel pa3BUBAIOLLErOoCA OpraHusma

P racTpynaymsa
Ha ocHOBe psaga cyuiecTBeHHbIX ;@}
XapaKTepucTUK (cTeneHb getep- PaaManbHoe
MWHUPOBAHHOCTKU, NONHOTA, pas- Apo6nenue
() 3UroTA

HOMEpPHOCTb U CUMMETPUA Aene- — CIMARBHOS
HUSA) BbIZENAOT pAJ TUNOB Apoﬁnenue
aApobneHus. I

‘Y\‘U

WHBarMHaLuA anu6onus ;
(snmuaai:‘ue) (o6pactanue) MMMUIPauua  penamuHayma




VI. CoomHoweHue nosepxHocmes/o0b6vem

O6bmeH BelwecTtsamu mexay
OPraHM3IMOM U OKpYy)KaloWwen cpenow
OCyWecTBAAETCA 4Yepe3 MNOBEpPXHOCTb
Tena, a metabonnueckue notpebHocTu
Tena cBA3aHbl c ero o6vemom

14 cwm?

MNpu U3MEHEHUMU pasmepos
OTHOLWEHMUA NAOoLWaAN NOBEPXHOCTHU
Tena K ero obbémy wuameHAKTCA
HENPoONOpPUUOHANbHO

6 cm?



NMpasuno beprmaHa

«Pa3mep Tena TenNOKPOBHbLIX XXUBOTHbLIX B XONNI0OA4HOM

KAumarte 6onblie, yem B TeNa0M».
Kazanoce 661, cmpaHHO: 6onbwoe mesno 00AHXHO cunbHee mep3Hymes. Ha camom
desne noayyaemca Haobopom

Awxabapg

AKTIOBUHCK

AHagbipb Kamuatka ©OKP- Mockebl



Yto 6yaper ecau:

ypoBeHb obmeHa BewecTs
Yy Oblka UCKYCCTBEHHO
U3MEHUTb U cAenaTtb ero
TaKMM, KakK y Mbilwn?

TemnepaTtypa MNOBEPXHOC-
™M Tena bbika 6yaer Bbiwe
TOUYKU KUNeHus

ypoBeHb obmeHa BewecTs
Y MbIWN UCKYCCTBEHHO
U3IMEHUTb U caenatb €ero
TAaKUM, KaK y bbiKa?

ANA COXPaHEHUA HOPMaJIbHOU
Temnepartypbl Tena TOAWMHA
BONOCAHOro MNOKpPOBaA A0/XKHa
ysennuutca Ha 20 cm.



MPOUCXOXKAEHWUE

POUCXONAEHUE
MHOT OKAETOYHDIX

XUBOTHDIX

METAZOA

Mpobnema nNpPoOUCXOXKAEHUA MHOTOK/IETOY-
HbIX »WBOTHbIX NpPeAcCTaBNAfA€T MHTEpPEecC He
TONbKO ANA 300/10rMU, HO umeet bonblwoe
obwebunonornueckoe sHayeHue.
MHOroKn1eTo4YHOCTb npeacrasnaer Ty
MOp¢PO-aHaTOMMUUYECKYD OCHOBY, HAa KOTOPOM
dopmupyetca KonoccanbHoe pa3Hoobpasue
NNAaHOB CTPOEHUA, XKU3HEHHbIX dopm #
3BONOLMOHHbIX NOTeHUUnU. Takmm obpasom,
3HaHMe nyTeun M NpUYUH opmMUpPOBaHUA
MHOTFOK/IETOYHOCTU Y >XUBOTHbIX ABAAETCA
KNKOYOM K MNOHMMAHUIO MHOrMMX BaXHbIX
300/10T Y ECKUX 7 obwebuonornyeckux
BOMNPOCOB.

StudFiles sxsimesmeen



II. Metazoa npoM30OMJIN OT KJIETOYHHIX IIPEJKOB.

lMnoTte3bl npoucxoxaeHua Metazoa

Kaacenpuranua runores nponexosmpenus Metazoa

. Metazoa mpomsomsu OT JOKIETOYHEIX NpeAKoB. Kieroumas crpykrypa Protozoa m Metazoa pasBHIACh HesdiHCHMO.

AsepnHnes, 1910; 3asapaun, 1945,

f A. Metazoa npon3oNIH OT MHOFOKIETOUHKIX DAacTeHHIl HesaBucHMO 0T Protozoa.

T'mnoresa Apxunurosnoryca (Franz, 1919, 1924); runoresa «IIepBOOLITHOrO MOJMIIa»
(Hardy, 1953).

1) Opepkamu Meta-
zoa OBIJIM MHOIOSI/iep-
HEIE npocreiimue,
(I'mporesnr  neJsrio-

Metazoa

IPOM30OMJIN OT «IJIa3MaTHYECKHX CYIIeCTBY.
Tuxomupon, 1887.

. IlepBoduiTaEie Salinella-oGpazabie Metazoa NMPoU3OMIN OT MHDY30pMii.

Delage, 1896.

aJbhHB MH
| JKHBOTHBIMH.

I'unoresa CuHzoocnopsl (3axsaTkuH, 1949); rumoresa NepPBHYHON CEAeHTAPHOCTH
(Larsson, 1963).

Q
o
%
=
(o]
g‘ AApU3ANME, HIOTe- { B. Metazoa mpoma0oniian OT ayTOTPOPHBIX FKIYTHKOHOCIEB C TPHXOULHCTAMM.
- 36 HEKOJOHHAJIbLHO- ®narestArHo-racTpeannas runoresa (Chadefoud, 1936). 3
e | rO  IPOMCXOMKAEHAA r. IlepsoGuiTHEIe TypGenaapueodpasusie Metazoa NPOH3OMIIM OT HHy30pHIl.
= | © Met Jhering, 1877; Kent, 1880—1882; Sedgwick, 1886, 1887; miasmonmaibHasg
5158 etazoa). runoresa (Steinbock, 1937, 1958a, 1963a); mommeHepruaHas rmnoresa (Hadzi,
=B 1944, 1963; Pax, 1954; Hanson, 1958, 1963).

=
gl Lae 1. IIpepxom Metazoa Geima Gastraea. .
g = 8‘95 Imnoresa Iacrpes (Haeckel, 1872, 1874, 1875; Korschelt u. Heider, 19095
O | = =N Lang, 1912; Heider, 1914; CeBepnos, 1934; Snodgrass, 1938; JIHBa.HOB, 1945;
21 o o) a. Hep- Remane, 1960); rumoresa Am¢ubiacryiast (Balfour, 1880—1881); rumoresa
,";.’ 3 x 3 = S = BuuHEIe Me- Meraracrpen (Naef, 1931); runoresa Buiareporacrpen (Jédgersten, 1955, 1959;
S |l m 8 E 23 ta 6 racrpeifHo-niesIoMmuyeckaa runoresa (Gutmann, 1966a).
S|lEe{oE o 2. Ilpepkom Metazoa Guita Planula.
»>| g g ‘g < D O/HHOYHBIMH T'mooresa Ilmanyasr (Lankester, 1877).
s |am|=8E ¢BOGOAHO- 3. Ilpeakom Metazoa Guuna Placula.
212 “lmom 110/1 B ¥ 3 H BI- I'mmoresa Ilmakyast (Biitschli, 1884; Xaomum, 1946).
=| 52|88 - {mum mmBor- 4. Ilpepkom Metazoa Gmia Genitogastraea.
< E 2z 8 REIME I'mmoresa T'enmroractpen (3anencknii, 1886).
&|e=mleas i : 5. Ilpexkom Metazoa Gwina Phagocytella.
S S 8 S R T'nnoresa ®aromureaybl (MeunmkoB, 1877a, 1886; Xuomun, 1959; HMsaHOBa-

O | 8= s Kazac u WBanoB, 1967); mranyiougHasa runoresa (Hyman, 1940, 1942; Hand,
w |55 |% o= 1959, 1963; Uchida, 1963).

=9

= SR

= e N 6. Ilep-
4 A< ~ Ty i1
g § % §£ BuYBEIe Me- 1. Craguu MeTaso0ilHOro KU3HEHHOrO IUKJA — IOJOBOH npouecc ® GaacTyiio-
= €52 |tazoa Obron o6pasznasg JUYMHKA — IIOSBHJMCHL II0CJIe BO3ZHHKHOBEHMA camux Metazoa.
o't 55 3 o | cexenTapHsI- 3 T'nooresa nepsu4Hoit Koimoumm (Lameere, 1908, 1929). i,

é—.’i 5 E | Mmn xomomu- 2. Bee craguu ;KusHeHHOro uukKia Metazoa yHacjaejpoBaHbl OT NPoCTEeNUINX.
=
=)



HeKoTopble OCHOBHbIE rMnoTe3bl npoucxoxaeHmna Metazoa

1. Mpeakamun MHOTOKNETOUYHbIX 6b1/I KOIOHUANbHbIE NpocTEULLUE

funome3a eacmpeu 3. lekKkens (1866)

funome3sa naakKyawel O.brounn (1884)

funome3sa ¢pazoyumennel U.1. MeyHukosa (1882)

funome3a gpazoyumennsi A.B. MUeaHosa (1967)

2. [Mpeakamum MHOroK/eTOYHbIX 6bl1 MHOTOsAePHbIE NPOCTEULLNE

funome3a yenawaapusayuu (noausHepauoHasg aunome3a) M. Xaoxu (1963)

llone3Hbie MepMUH®bI:

dHepruaa— a0po u okpyxcarwuwull

€20 yyYyacmok yumonsaasmol

MOHO-
aHeprugHas
KneTkKa

nonu-

aHeprupgHasn
KneTKa

Cumnnacr- xapakmepu3yemcs omcym-
cmeuem 2paHuy mexoy Kaemkamu U
pacnonoxceHuem Adep 6 cnAowHolUl
macce yumonaasmel. CumnaacmuyecKoe
CmpoeHuUe XapakmepHo 048 nonepeyHo-
nosocamboix MbIWEeYHbIX B80/10KOH,
HeKomopbix npocmelwux (uHgpysopul,
copameHupep, MHoz20A0epHbIX cmadul
paszeumusa manaapuliHeix naazmooues).

CMHUUTUA — mun MKAHU € HEenoAHbIM
pa32paHuyYeHUem KAemoK, npu Komopom
o0b6ocobseHHbIe yyacmKu yumonaasmel ¢
adpamu C68A3AaHbI mexncoy cobol
yumonaasmamuyecKumu MoCmuKamu.

LUenwnapusauma - nepexoo

Oom OOHOKAemoYH020 COC-
MOAHUA K MHO20KAEMOYHO-
my nymem obpazoeaHusa Kne-
MOYHbIX 2pAHUY B0Kpy2 om-
0enlbHbIX Adep u npuaeza-
lowux K

HUmMm yyacmkKoe

yumonnaasmeol.



[unome3a caacmpeu 3. lekkena (1866)

19

JPHCT [eKKenb
(1834-1919)

CornacHo npegcTtaeneHnam  O.[ekkens
npeakoBon OPMOM  MHOFOKMETOYHbIX  Obina

LapoBuaHas KONoHuA KIYTUKOHOCLIEB.
Hayano pauddepeHunpoBke KNeToK ObIno
NOMOXeHOo npoueccom nepemMeLleHns
(BnaunBaHug) MNOMOBUHBbI KIeToK

chepuyeckon KOMOHUM BO BHYTPb  Apyrown
nonoBuHbl. Takum nytem  cdhopmuposancsa
ABYCMIOWHbIN OpraHusMm, y KOTOpPOro uMenach
KuLeYyHas nonocTb, rae npoxoauno
nepesapmBaHne nuuwu. Takon rMNoTETUYECKUN
OpraHusm ("racTpeq") cTan npegkom Bcex
MHOFOKINETOYHbIX  XXUBOTHbIX. OpraHuzayus
racTpen COOTBETCTBYET OpraHusauunm  HU3LWNX
ABYCMOWHbIX XWUBOTHbIX - KULUEYHOMOSOCTHbIX.



[unome3a naaKynael O.bounn (1884)

Mnakyna — tvn 6nactynbl B BUAE ABYXCNOMUHOM
NNacTUHKKU n3 bonee nam meHee OAHOPOAHbDIX
KNeToK. XapakTepHa AN8 Pa3BUTMA HEKOTOPbIX

yepsewn

nacunaunn.

OTTd B'lloqnu
(1848-1920)

CornacHo npeactaeneHnam O. brounun npegkosag dopma
Metazoa 6bina npegcraeneHa  He LLIapOBUAHON, a
nnacTUHYaToOM KOMOHUEW  KIYTUKOHOCLEB, KOTopas uMmena
dopmy nnotuka. Takaa KonoHus  npuobpena ABYyCrOWHOE
CTPOEHWEe nNyTeM [JeneHus  KIeToK B  TaHreHuuanbHoW
MIIOCKOCTM. MoaobHble cyulecTsa ("nnakynbl")
NPeanonioXXUTENbHO OCBOWUMU BHEOPraHU3MEeHHOe nuLLeBapeHue.
Mpwn OCBOEHUU BHEOPraHU3MEHHOro nuLieBapeHuns
chopmupoBanca [ABYyCIMOWHbIA OpraHM3M 4aleBungHou OpPMbI.

Takon opraHu3M COOTBETCTBYET reKkkeneBckon “ractpee".



[unome3a ¢pazoyumennsi A.B. MeaHosa (1967)

A. B. UeaHoe eHec cyuyecmeeHHoe donosHeHuUe 6 czunomesy ¢azo-
yumennol U.U. MeuyHukoea. [lo e2co MHeHUKw ¢pazoyumena npouso-
waa He us 6aacmynel, a U3 KOANOHUAAbHbIX H2YMUKOBbIX hopMm.

=
7S O6pasoBaHue
| ¥z \ ik aHUMaNbHOroO
e U BeretTatTuBHoOro
\ ,ﬁ‘l noNwCoB
CNOPOBUKY g 7
Sporozoa
I& NONAPHOCTb ApTEMMﬁ BacunbBuvy
=N Npy ABUNKEHUU
& \ oTCyTCTBYeT UBaHOB
o Y7 . KMHOB/aCT (1906-1992)
g/ 3 TOK BOABI
”71. & §% HanpaBneH
M"Kmf;"“"" "1 g § Ha B%Tpeqy KONOHUM
- 3 obnactb
» $3 Typb6yneHTHOCTH
: (m §§ U ceaumeHTauum é
X / 2 NULLEBbIX YacTUL TR
Ya < € ABWXEHUA

MopenbHoW rpynnoi  Ana  0BOCHOBAaHMA NYTU  daroyuté
CTAaHOB/NIEHUA MHOTOKNETOYHOCTU ABAAKOTCA  /IMYUHKU
NapeHXMMy/bl, XapakTepHble Ana paga rybok wm
KULWIEYHONONOCTHbIX. [MapeHxumyna 06blMHO BO3HMKaeT
u3 Onactynbl. Ha onpeaeneHHOM 3Tane  pa3BuTuA
OTAEeNbHbIE KAETKM M3 CTeHKu O6nactynbl 3anons3awt B
ee  noaocCTb (MynbTMNONApHaA wAM  YHWUNONAPHAA
MMMUIpaLmMa), KOTOpaa NOCTENEHHO 3aNONHAETCA PbIXN0
PacrnoNOMXEeHHbIMM  K/IeTKaMKU. [UNOTeTU4ECKUA npesok
MHOTOK/IETOHHbIX  YKMBOTHbIX TaKOM  OpraHusauum

nony4aer HassaHue "darouutenna«. / :

BeretatMeHbl 1 nonoc
poToBOE OoTBEepcTUue

aHUManbHbii (nepeanuit)
nonkc




[unome3a pazoyumennsi A.B. UeaHosa (1967)

OB NPELOK
KMWEYHOMNONOCTHLIX

KNORHUSA
XKIYTUKOHOCLIEB

xpemax

thazouumenna
C POMOBHIM
omeepcmuem

.Zl%.; Yol
gm?&&?‘,.;,’ﬁnn‘:ﬁa-.

| 1

REEROEIELIANE [MepeuyHoe
Tpuxonnaxe G8YCMOPOHHECUMMEMPUYHOE
KUBOMHOE

=X
-~

o/“.—)- " L 28 lo S0
7 ;‘703‘.7.;;:3: [ g’:gnqqll\::?:: DI o
NEPBUNMHBIA INIOCKA
PECHUYHBIN YEPBL

[MpegnonaraeTcs, YTO Ha paHHEM 3Tane 3BOMKUUUM MHOFOKNETOYHbIX darounuTennbl, HEe UMeLme
pTa 1 nuTalwue TONMbKO 3a cyeT daroyuto3a, oceganu Ha AHo. [logyepkHem, 4YTO Ha 3TOM 3Ttane
darouyuTtennel uUMenu copmMupoBaHHble  KMHOBMact u  darountobnact. ®opmbl, nepeweglume K
HenoaswxHOMy o0pasy >XWU3HW, Aanu Hadano rybkam. [pyrue opmbl darountenn, oceslIMe Ha AHO,
ocBoMNM  nonsawlwmun obpas Ku3HW, npuobpenun cnocobHOCTb K BHEOPraHM3MEHHOMY MULLEBAPEHUID U

Adann Hadyarno nracTtuH4YaTbIM.



funome3a yearaapusayuu (noausHepauoHaa cunomesa) . Xaoxu (1963)

UHgy3opusa

MoBaH Xapgxu
(1884-1972)

beckuwevyHasa mypbeannapusa
(pecHu4YHbIl Yepeb)

DeCRuUWe4vYyHans mypoennapus

MHOrOK/1€TOYHbIE }XUBOTHbIE€ BO3HUKU U3
OOHOK/IETOUYHbIX NOIU3HEPTUAHDBIX }KUBOTHbIX (TUNa
uHy3opui) nytem o6pasoBaHUA KNETOUYHbIX TPAaHUL, BOKPYr
ALEpP U NPUNETAOWUX K HAM YYACTKOB LMTON/Ia3Mbl.



MoHodunetnuueckoe egnHcteo Metazoa

Bce Metazoa obnadarom mHo2uMU
8ANCHBIMU 0bWUMU YepmamMu, KOmopesle
8 COBOKYynHocmu ceudemenbcmeyfom 06

ux MOHOd)UﬂemU‘-IECKOM eduHcmese

1. OQHOTUNHDBIN }XUSHEHHbIW LUKA,

COCTOALMMN U3 YeTbipeX NepuoaoB:

a) meTaraMHoOro, naIMHToMuU4Yeckoro (nepuop

ApobnenHusn),

6) meTaramHoro, mMoHoTomuuyeckoro (nepuopg
ambpuoreHesa u pocra),

B) NpOoramMmHoro, MemMoTUu4YeckKorou

r) cuHramHoro (Nnepuog onNnnoOAOTBOPEHUA U
obpasoBaHuna surotbl). Meinos npepgwecreyer
obpasoBaHUIO rameT; ran/iounaHbl TONbKO
rameTbl, BCe OCTa/ZibHble CTaAUUN KUSHEHHOTO
UMKa AUNNIOUAHDI.

2. MUpeHTUYHOCTD MMUTO3A.

3 OAHOTMHHOCTb rameToreHesa um
OopraHusagyuvuunramer.

4. Hanuuuve romosIOTUYHbIX 3apoAbllieBbiX
JINCTKOB CO CXOAHBIM NPOCMNEKTUBHbIM
SHauYeHuem.

5. UAEHTUYHOCTb OpraHMsaumm KryTUKOBbIX
K/NeTOK TamM, rae OHU U3BECTHbI.

PacteHus
HusotHblie

OaHa M3 CXeM NATU LLapCTB XXUBOTO MUpa,
Aonyckawuwaa nonmpuneTuueckoe NPpoUCXoXaeHue
pPasHbIX TPYNMn MHOTOK/IETOYHbIX

MoHogunusa — npoucxoxoeHue
2pynnobl opzaHusmose om obwezo
npeodka.

Monucunus - npoucxoxodeHue
2pynnobl Op2aHU3Moe Oom pasHbIX
npedkos




Hawa «cBepx3agaya» - 3HATb U NOHUMATb, 4HeM OT/IMYHAIKOTCA
Pa3Hbleé TUMNbl XXUBOTHDLIX

Metazoa

Coelomata

Deuterostomia

Protostomia

Chordata

Hemichordata

Echinodermata

Chaetognatha

Tracheata

Chelicerata

Mollusca

Pantopoda

o
S VS Pogonophora
S|E Onychophora
E o Tentaculata
& : lonume
" Stpu ”f[’(’j;z Anneiida.
Onuzomeprivie
Annelida
Nepbuyrisre =@ rohiurida
Coelomata
5 Nemertini Nemathelminthes
Yy
E .
3 Plathelminthes
S NepBuynsie ayenoodpasmsie
i Bilateria
= Ctenophora
S Vt’oelenécrafa
=
S
E Spongia‘ [
S
S
S Placozoa
=
-
D
S
Sy QPazoyumenna

Protozoa

KononuanbHsi .

Mast'lgapnarg Infusoria

Mastigophora

Sarcodina Mepbuynsie syxapuomnsie
npocmeduue

KaXXablh TN MXUBOTHbIX ob6napaer
CBOMM YHMUKANbHbIM N/IaHOM CTpoe-
HUA, eAUHbIM ANA BCEX ero npeacra-
BUTENEMN.

MnaH cTpoeHun 3TO KOMNAEeKC
onpeaenéHHbIX MNPU3HAKOB CBOMWUCT-
BEHHbIX KOHKPETHOW rpynne »XWBOT-
HbIX U HAAEXHO OTNMYAKLWMUX €€ OT
Apyrux rpynn.

Kak npaBuno, naaH CTPOEHUA XapaKkTepwu-
3yetca Hebonbwrm Habopom MNPU3HAKOB,
BCeraa MNPUCYTCTBYIOWMX Y KOHKPETHbIX
KUBOTHbIX, WX CTAaOUNBHO NPOABAAOLLLMX-
CA Y HUX Ha onpeaeneHHbIX cTaauax nHAn-
BUAYaNbHOro Pa3BUTUA.

C noBblWEHUEM YPOBHA OpPraHu3auum
XUBOTHbIX UX NAAHbl CTPOEHUA
YC/IOXKHAKTCA.



Tvin NT1ACTUHYATbBIE PLACOZOA (Phagocytellozoa)
Trichoplax adhaerens

MnactuHyatble 6biIIM M3BecTHbl co cpeaguHbl XIX
BeKa. OgHaKo, onpeaeneHne UX TaKCOHOMMUYECKOro
NOJIOXKEHUA OKasasoCb BOSMOXHbIM /iUllb BO BTOPOM
nonoeuHe XX BekKa, nocne ob6HapyXeHusa Yy
Tpuxonsakca NONOBOro pasMHOXeHusa (paHee
nAacTUH4YaTbiXx O06bIYHO paccmaTpuBanu B KaydecTBe
abb6epaHTHbBIX IMMMHOK KULLIEYHOMONOCTHbIX).

Trichoplax adhaeren A

Imo wmenkue (oKosno 3 mMm)
becysemHbie MOPCKUE OpP2aHU3-
mol. Popma mesna mpuxonaaxkcoe
HanomuHaem nNAACMUHKY U MoOc-
MOAHHO usmeHaemca. Heckonosko
MmbiCAY KAEMOK pacrnonoMeHsl 8
dea cnoA. MexoO0y HUMU Haxo-
dumcAa nosnocms, 3aMNO0AHEHHAA
HUOKOCMbIO, coldepxcaujeili om-
desibHblie KAemKU U UX Mnpous-
800HbIe (cuHyumuanbHbie
obpa3oeaHus). HepeHaa Koopodu-
Hayua omcymcmeyem. [luwesa-
peHue ocyujecmenaemca nymeém
evideseHUA epmeHmose HA nu-
ujesblie o6veKkmeol U 0danvHeliwezo
3axeama (bazoyumuposarusa)

obpa3osaswuxca nuuwjesbix
yacmuy.

WU a — Tpuxonnakc B nabopaTopHoM KyabType; b — cxema nonepeyHoro paspesa
Hanpannewwe amtxeiin xa TPUXOMNaKca; € — € — pasMHOXeHue Tpuxonnakca genexvvem; f u g —

ApobneHue «3apogbiwa» (B KaBbl4Kax MOTOMY, YTO 3TO HE HaCTOALLMMA
3apoAplll, a CTagus, BO3HUKaKOLWasa U3 HEON0A0TBOPEHHOrO AlLa; HaCTOALLMX
3apoApbllen TpUxonaakca Nnoka npoHabaoaaTb He yaanoch)



AopcanbHan
peCcHUYKa o

R

BOJIOKHUCTaA
KNeTKa

AopcanbHan
3NUTeNnManbHas
KNneTKa

KpuUcrtananyeckKasnj
K/1eTKa

enesunucrasa
KNeTKa

nunodunbHas
BeHTpajibHan BeHTpanbHaa " €TKA
aNUTeNnanbHas pecHUYKa
KneTKa

MnacTMHYaTble 3ameyaTeNbHbl TEM, YTO MO CBOEW OpraHu3a-
LUMU OHWU CXOAHbI C TMMNOTETUYECKMM NPEAKOM MHOTOK/IETO-
YHbIX — parountennomn. OHM peKanUTYIUpPYIOT («MNOBTOPAIOT»)
OCHOBHble 4epTbl GarouUTENNbl: HA/IMYME HAPYKHOro 3nuTe-
NVanbHOro cnos — KMHobBnacTta M BHYTPEHHEro amopoHoro
nnacta KAeTtok — darountobnacra. lNokasatenbHa cnocob-
HOCTb TPUXOMNAKCOB K MUTaHUIO 3a cyeT daroumTtosa. AHanms
reHoma TPpMXOrMiaKca CBUAETENbCTBYET O TOM, YTO M3 BCEX MHOroOYMC-
JIEHHbIX U pa3HoobOpa3sHbIX MOTOMKOB «OOLLEro mnpegxKa MHOTOK/ET-
OYHbIX }KMBOTHbIX» TPUXOMIAKC U3MEHU/ICA B MEHbLLEN CTEMEHMU.

Tunbl

KJ1eTOK

Trichoplax adhaerens

BeHTpanbHblie
anuTesinanbHble
KNETKH

JiunopunbHble
KNETKU

Henesucrolie
KNETKMU

BonokHUcTbie
KNeTKU

[JopcanbHbie
anuTennanbHble
KNeTKH

Kpucrannuyeckue
KNeTKU

Menkue Kaemku, ebimAHymboie

8 dopcoseumpaanOM Hamn-
paeneHuu, umemwm eo0uH-
CMBEHHYK PpecHU4YKYy, U MHO-

Hecmeo MUKPOBOPCUHOK. Co-
depxam OOHO KpyrnHoOe BKA-
YyeHue padom c A0pom.

KnemKu, nUWéHHbIe pecHUYeK,
paszbpocaHel Mexdy 8eHm-
pPaaAbHBIMU 3nNUMenAudabHsIMU
KaemkKkamu. JlunogunbeHbl e
KaemKu pacnpedesneHsl npu-
MepHO paeHOMEPHO 8 B€H-
mpanabHOM cnoe KAemok,
OOHAKO MNO/MHOCMbBIO oOmcym-
cmeyom e 0OpcanAbHOM croe.

Knemku eeHmpanbHo20 3nu-
menusa, Kak npednonazaemcs,
8bIMOMHAIOM CeKpemopHyw
yHKY U

Knemku coeduHUMEeNbHO-
MKAHHO20 CcnA0A. OmpocmkKu
B0/IOKHUCMbIX K/AEmMOK KOH-
makmupyrom ¢ Opy2umu Kne-
MOYHbIMU 31eMeHmamu.

ModobHO KAemKkam eeHm-
pansHoO20 3nNumMenus, KAemKu
dopcanbHoO20 3numenua coe-
OuHeHbl MEeMKAeMOYHbIMU
KOHMakmamu u umemm pec-
HUYKU U MUKpOBOpCUHKuU. Co-

depxam MHO204UCNEHHbIE
naomHeie afAAuUNMuUYecKue
2paHynel.

Kpucmannuvyeckue KaemkKu co-
depx¥am pomO6oudHblie Kpuc-
mannel, YauwesudHoe A0po u
dee yeHMpanbHO pacnoao-
HEeHHble MumoxoHOpuu. Tou-
Hbie yHKYuUU Kpucman-
AUYeCKUX KAemokK Heus-
8ecmHbel, Ho OHU mMmoaym
8bIMOAHAMbL pPOAb CMamoyuc-
moe unu pomopeyenmopos.



[YOKM - cnasume MHOrOKNeToYHble, KOTopble obutatoT
TO/NIbKO B BOAE.

Knetku rybok  anddepeHUMpoBaHbl, HO  He
WHTETPUPOBAHbI B  HacToAWME  TKaHMW. Teno rybok
NOCTPOEHO M3 ABYX 3NUTENUNOAO0OHbIX C/NOEB K/EeTOK:
NUHaKoA4EepPMbl n xoaHogepmbl. Mexay CNoAMM
NUHAKoAEPMbI M XOAHOAEPMbl HAxXoAMTCA  Me30XUA,

coaeprKalWnim  HEeKNeToOYHbIN martepuran 7 KNEeTKU
Pa3/INYHbIX TUNOB. HEpBHOM W MbIWLEYHON CUCTEMbI VY

ryboK Her.

Ans rybok XapaKTepHO Hanmyue ocobon
BOAOHOCHOWN (MPPUPraLuMOHHON) CUCTEMbI, 3@ CYET KOTOPOM
peannsyroTca nUTaHue,  AblXxaHwue, BblaeneHue 7
Pa3MHOXKeHune ryook.

OTAnYnTEeNBHOMN ocobeHHOCTbO ryboK ABaseTcs

CNOCoOHOCTb KNeToK nepemewarbCa B npeagenax tesa.

™n N'YBKWU SPONGIA (PORIFERA)




Knemku 2ybok  OucppepeHyupoeaHbl, HO He UHMe2pPUPOBAHbI 8
HacmoAwue mKaHu. TKkaHeeolU ypoeeHb Op2adHU3AUUU O3Ha4Yadem Haau4ue 8
mesie JMUBOMHO020 mMKaHel, MO ecmb cuUcmem KAemoK, OOUHOKO8bIX 10
NMPOUCXOMXOEHUIO, CMPOEHUK U QYHKYUAM. .ﬂudwd:epeHuupoeKa KaemoK 2yb6ok
Hecmko He 3adUKcuposaHd U, 271068HOe, obpamuma: KAemKu /e2Ko
nepexodam U3 OOHOU COBOKynHocmu 8 Opy2ylw, MEeHAA XapakKkmep
cneyuaausayuu. 3ma aabuabHOCMb K/AEmMOYHbIX 371emMeHmos U He o0aem
803MOXHOCMU HA3bI8AMb K/AeMmOYHblie accoyuayuu 2y60K MKAHAMU.

Teno ry6boK nocTpoeHo M3  ABYX
aNUTEennNno[06HbIX choes KNeToK:
nMHaKogepma nUHaKoAepMmbl M xoaHoaepmbl (Aepmanb-
HbIM M TacTpPanbHbIN CIOA COOTBETCTBEHHO).
‘ OCKYNIOM  KneTKM nUHaKogaepmbl — MNUHAKOLMTDI -
XoaHoAepMa A S ynaouweHbl U, KaK NpPaBuU/O, XIYTUKOB He
= ) 1 HecyT. [IMHakKogepma pacnonaraeTtcs Ha
noBepxHocTU Tena rybokK, TaK)e nNuHa-
KOAepMOM BbICTIAHA YacCTb BOJOHOCHOM
cuctembl. Knetkm xoaHogepmbl - XOaHO-
LUTbl - CHabXeHbl MrFyTMKamuM U  BbIC-
TMnawT Anbo obwyw NONOCTb BHYTPU Tena
rybku (maparacTtpanbHaa NoOAOCTb), nmnbo
MHOTOYUCNEHHbIE KIFYTUKOBbIE Kamepbl,
KOTOpble PacnoNnoXeHbl B TO/LWE CTEeHKU
Tena. Mexay CcAoAaMuM MNUHaAKog4epmMbl M
X0aHOA4EepMbl HaxoAUTCA Me30XUua, coaep-
AWMU HEK/IeTOUYHbIM MmaTepuan U KAerT-
KU pas3nunyHbix Tunos. Knetkum mesoxuna
pacnonoXeHbl HeynopaaovyeHHO, amopdHO.
HepBHOM X MbIWLEYHOU cuctembl y rybok
HeT (HO MMelTCcA OTAeNbHble COKpaTUMble
KNEeTKHU).

Me30Xun




BodoHocHaa cucmema HA4YUHAEemMcA MHO204YUC/AEHHbIMU omeepcmuamu (oc-
muu, Nnopoi) pacnonoXeHHsIMU HA noeepxHocmu mena 2ybok. Ha eepxHel
yacmu mena 2ybKu HaxodumcA 8bie0OHOEe omeepcmue B8000HOCHOU cucme-
mol - ockyniwom. ybka moxcem Hecmu OOUH UAU HECKO/NbKO OCKY/AOMOS.
ObbiYyHO cYumaemca, 4Ymo OOHOOCKYAOMHAA 2ybKa - OO0UHOYHbLIU OpP2aHU3M,
a MHO2OOCKY/AOMHAA - KO/AOHUGAbHbIU.

OCKYNIOM nuHakKogepma
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ACKOHOMOHAS BOAOHOCHAS CUKOKOHOMAHAA Boao-HasA ﬂeﬁKOHOMﬂ,Haﬂ BOoOO-HasA
cuctema (CUKOH) cuctema (JIEMKOH

CMCTeMa (ACKOH) HOBerHOCTb NnoKpbiTa ﬂMHaKOAepMOﬁ Ha NMOBEPXHOCTHU 1('ena Haxo )ﬂTCﬂ OoCTMH
CTpo€eHa Haubonee MPOCTO. , yeceT MHOTOYUCNAEHHBbIE YSKWE MpPU- "E"Bc’ﬂ’"ﬂ X aHanos, KOTC.)(pb nuHa-
Opbl OTKPbIBAOTCA BO BHYT- popgawue kaHanbl (BbicTAaHbl NMUHaKO- gKEePnb?e' MIYTUKOBbLE KAMEPDI. | BbICT-
PEHHIOHO noyocn.-»H BbICT/IAHHYO pepmoit). Ougu HecyT nopsl, 06TKprBa- ﬂgqéﬁlaewns)‘(oag_? e #O;?é K;Ha#:’l?x el
XoaHoOOepMOM. a BEPXHEM rwumeca Brnybokue kapmaHoobpasHbie ’ =
KoHLe 'TYOKM PACMONATAETCH MryTakoswie Kamepsi. 3Ti Kamepor  Janbele R AMOp b M::gn% yiouteYo  ypoph.
ocKyj'"-oM_ BbiCT/ZIaHHblI XOaHOgEepMOM. OHun wupo- TBO ;lujhue Kaugnm OCTEeneHH og-be-
c B O 10 MONIOCTb, CBA3aHHYIO

KMM OTBEpPCTUEM OTKPbIBAIOTCA B CMOH- AUHAIOTCA
royenb, BbICTIaHHYIO NMUHaKogepmou. C BHEWHEW CPEfON OCKyalOMOM.



CtpoeHue rybok

B Ttene ryb6ok pasnuyawT ABa
anuTenMnofobHbIX cnos NUHaKoAepmMy WU
XoaHogepmy, a TaKXe HaxopAwWwMiica
mexay HUMM  ME3O0XWUJZ, K KOoTopomy
TepmuH "cnon" B cTporom SHaYeHUu
CNOBa HENPUIOXKUM BBMUAY OTCYTCTBUA
6asanbHON MembpaHbl U YyNnoOpAAOYEHHOCTU
B PacnoJIOXEeHUU KNeToK.

B cocTtaB Hapy»KHOro anurennnogobHoro
cnos - nWHakoaepmbl BXoAAT BXOAAT
NUHAKOLMTLL N NMOPOLUTLI.

[MopounTt npeacTaBnaeTr cobon KNeTKy,
NPOHM3AHHYKD NOPOBbIM KaHanom. [lopount
crnocobeH M3MEeHATb AMameTp CBOEW MNopbl,
4yto obecneymBaeTcs COKpaleHMeM BONOKOH
LMTOMN1A3Mbl.

XoaHogepma obpa3oBaHa XoaHOUMTaMM
- BOPOTHUYKOBbLIMU KIYTUKOBbIMW KAETKaMMU.
ANa  HUX XapaKTepHO HaAuume IKryTuKa
TUNUYHOTO cTpoeHua. Bokpyr KIyTUKa
pacrnonoXeHo okono 20 MUKPOBOPCUHOK.
CxoaHyo CTPYKTYPY nMmerT KNEeTKU
¥rytukoHocues Choanoflagellata.

NOAOLWBA



XOAHOUMUTDI

Collar Food particles
in mucus

3axBauveHHble
nuueBble YacTulbl

NMuuesapurenbHan
BaKyonb

Aapo

Flagellum Phagocytosis Choanocyte
of food Amoebocyte
particles

Mukposunnu
BOPOTHUYKA
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Knetkm mesoxuna

Me3oxun, codepyxum HeEKAemoYHblili mamepuan u
KAemKu pa3au4yHbIX munos.

KonneHyumeol — 8bi0eaAaom Kosaaa2eHos8ble 80/A0KHA
(coeduHumMenbHaAA U UNOpPHAA yHKYUU).

CnoH2uHOobaGM®bI — gbioenarom Ha ceoeli
nosepxHoOoCmMu CroHaUH.

Cknepobaamel — KAemMKuUu, B6Hympu Komopbix
obpasyromcsa cnuKynel).

Apxeoyumesl - KpyrnHole noo0suxdHolie amebouodHbie

KaemkKu, cnocobHbole K ¢azoyumo3sy u cnocobHoie
ougpgepeHyuposamoecsa 8 KaemkKu Opy2ux munos.

Muoyumel - 3mo KaemkKu 8epemeHO8UOHOU
gopmel ¢ ompocmkamu. B yumonaasme smux Kaemok
codepxumca bosbwoe Koau4Yecmso MuUukKpompyboyek u
MUKpoOguUaameHmMos. Pabomoli muoyumos
obycnasnusaemcsa u3mMeHeHue ouamempda OCKY/AHOMOS
U KaHanos.

Bce knemku eybok  o6saadarom 8blCOKoOU
crnocobHoCcMbIO KO 83aumonpespauweHusam.

ApxeouuTbl

. gl

KonneHuur

CnoHrumHob6naacr



Mesoxwun, CoOAepPXNUT HeK/IeTOUYHbIU matepuan n KJI€ETKMU PpPasJ/indHbiIX TUNOB.
HeknetouHbIA MmaTtTepuan npeacrtaB/ieH OpraHNM4eCKMm MaTpUKCOM., BK/KOYHaOLWUUM
6onblIOe KONMYECTBO KON/1areHoBbiX BOJIOKOH. KonnareHoBble BONIOKHA BblpaﬁaTblBal'OTCil

KONNeHUUTamm.
KONNEHUMUT

ApxeouuTbl - KpynHbie

apxeouuTt NMUHaKoOLMUT NoABUKHbIE ameboupgHbie K/NeTKM,

cnocobHble K daroymnrtosy 7

apxeouuT : cnocobHble anddepeHymnposateca B
- KNeTKU ApYyrux TUNOB.

N\ e e e : Muouyuntsbi - aTo K/NeTKU

RREEN  BepeTeHOBUAHOM bopmbi c

oTpocTkamu. Mwuouutbl pacnonarakwTcs
KOHLUEHTPUYECKU BOKPYlr OCKY/JIIOMOB U
KPYNHbIX KaHanos BOAOHOCHOM
cuUcTembil. Pa6boTton MUOLMUTOB
obycnasnuBaertcs USMeHeHUue
AVameTpa OCKYJIIOMOB WU KaHanos.
Muouyuntbl B opraHusme ry6ku
obpasyioT CNOXHYIO ceThb, a
oTAeNbHble MUOLUTbI obpasytor
KOHTaKTbl Apyr ¢ Agpyrom u ¢
NUHaKoOUUTamMu. [y6ku He wumerT
HepBHOM cucTembl. BeposaTHo,
MHTerpaTuBHble GYHKUMU B Tene rybok
_ : BbIMONHAET ceTb MWOLMUTOB, KOTOpbIe,
i s et : 06pasyldT KOHTaKTbl APYr ¢ Aapyrom

ARy . M € nuHakouuTtamu. Mwuouutbl ry6okK
cnocobHbl K npoBefeHuo
Bo36byxXpaeHua. CnepoBatenbHO, OHU Ha

MaTpUKC NPUMUTUBHOM YPOBHe coyeTawT
me3oxuna CMUKYAbI dyHKLUMU HepBHbIX 7] Mbl LLEYHbIX
XO0aHOUMUT  Hetou

MUOLMUT



CKkener I'YGOK MOXeT COCTOATb U3 OTACJ/IbHbIX HEOPraHUYECKUX CKJZIETHbIX 3J/1eMEeHTOB
= CMNUKYZ1T U U3 HEeCTPYKTYPUPOBAHHOINro OpraHuUM4YeCKOro peuwecrBa - CMOHIMUHa. CHMKyan
o6pa3yl0'rca BHYTPU KJZIeTOK CKJ/iepouuToB, BblaeJ/ieHUEe CMNMOHIMHaA OCYLWecCTBJ/IAKT KJIETKHU
CNMNOHTOUWUTHbI Ha cBoeu NMOBEPXHOCTHU.

Cnukynbl  rybok y npeacTtaBuTenen  kKnacca  M3BecTKoBbiXx TyboK COCTOAT U3
YINEKUCNOro Kanbuua, Yy ocTanbHbix rybok - u3 KpemHesema (TouyHee 90% maccol
CMUKYAbl cocTasBnfaetr KpemHesem, 10% - apyrve BeuecTsa).

CnoHrMH B Tene rybok moxertr 6biTb npeacrtaBieH Heb6oNbWMMM  CKONNEHUAMM,
CBA3SbIBAOWMMMU KOHLUbI CcNUKyn. Yawe Bcero CNOHrMH WMeeT BUA CeTU  TOJCThbIX
BOJIOKOH, B KOTOPYK TMOTPY¥XeHbl MHOFoO4YUCJ/IeHHble CNUKYbl. y YyactTu BuUAOB
06 bIKHOBEHHbIX ryboK cnuKynbl OTCYTCTBYKT, WU cKener npeAactaBieH TONbKO

CMNOHITMHOM, BOJIOKHaAQ KOTOPOToO OGPGSYI-OT ceTb UaAn pApeBoOoBUAHDbIC pPa3BeTBJ/IEHUA.
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knacc USBECTKOBbIE TYBEKW (CALCAREA)

Ob6utator B mopax (okono 500 supoB). WUppuraymoHHas
cuctema moxKet 6ObiTb npeacrtaBneHa BcemMu  Tpems
TMnamu. XoaHoOUMUTbl CNOCO6GHbI K nepeBapuBaHUIO MULLMK.
CnuKynbl cocTtoAT M3 KapboHata Kanbuma, moryt O6biTb
OAHOOCHbIMU, TPEXOCHbIMU U YeTbipeXoCHbiMmU. Me3oxun
TOHOK. XapaKTepHO XUBopoXaeHue (AUUYMHKOpOXKAEHUE).
JIMYMHKK TMNna amdpubnactynbl AU NapeHXUumMynbl.

Clathrina darwinii



knacc ObbIKHOBEHHbBIE TYBKWU (DEMOSPONGIA)

K 3tomy Knaccy oTHocutcAa  6Honbwaa 4yactb rybok
(okono 90%). BonbwuMHCTBO 06UTaeT B MOPAX, Ha Pa3HOM
rnybuHe. B cocTtaB Knacca BXOAAT BCeé NMpPecHoOBOAHbIE Tyb6Kwu.
Bo B3pocaom COCTOSAHUU UMEKT JNIeMKOHOUAHbIN  TUN
opraHmsauun. Mexoxun pa3BuUT xopowo. XOoaHOoUMUTDI

BbINO/IHAIOT npeMmyL,ecTBEHHO BOAOABUraTeNbHYIO
dYyHKUMUIO. CKener npeacrtaBaeH KpeMHe3eMHbIMU
CNUKyNamu. Y pApa Buaos nmeetTca CNOHIUH (y

HEKOTOPbIX TONbKO CNOHIUH). JIMMUHKU - NapPeHXUMYAbI,
pexe amdubnacrynbl.
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Cinachyrella voeltzkowii Spheciospogia vagabunda ™%& "



Euplectella aspergillum

knacc CTEKNAHHBIE TYBKWU
(HYALOSPONGIA)

CTeKnAHHble TYOKUM MMET CUHUUTA/NbHOE CTPOEHMUe.
CHapyXu Teno opeto aepmanbHon membaHoOU, KoTopasn
nepopupoBaHa MHOrouyucieHHbimu otBepctuamu. MNogpg
AEepManbHOU membpaHou pacnonoXeH PbIX/blA
CeTeBUAHbIA CUHUUTUK, B KOTOPOM HAXOOAUTCA CKener.
B 3TOM CUHLUUTUM UMEIOTCA A[pPa, HE OoTAeNeHHble Apyr

oT Apyra KNEeTOYHbIMMU rpaHuudammn (aTor caou
COOTBETCTBYET ME30XUay Apyrux Tryb6okK). BHYTpeHHUU
TYTUKOHOCHbIXW CNOW npeacraBnfaer cobowu TaKXe
CUHUUTUUANDBHYIO CTPYKTYPY, OT KOTOpPOW oTX0AAT
KTYTUKMU n OKpyXawwue ux MUKPOBOPCUHKMN.
UppuraymoHHaa cuctema CUKOHougHoro Ttuna. CnuUkynbi
CTEK/IAHHDIX rybok TPexocCHble n COCTOAT n3
KpemHesema. NTMYNHKU npeacraB/eHbl HEeCKO/NbKO

BUAOU3IMEHEHHbIMU nNapeHxumynamu. [peMmyLlecTBEeHHO
rnybokoBogHble BUADI.
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