Xpu3odputbl — 30510TUCTbIE BOAOPOCU
Hanoboree NosIHO BOMJIOLW AT OpraHu3auuio xpomodhutos

Npun3Hakm Knacca
* (pyKOKCaAHTUH nMeeTcs
° nepexoaHas cnupanb UMeeTcA
°* TUMUYHbIWU rMa3okK —
¢oTopeuenTUBHOE yTOSILLEHNE
Ha 3aAHeM XryTuke + nunugHble
rpaHynbl BHYTpU Xpomartodopa
— TOXe eCTb
 OHK xpomaTtochopoB obpa3syeTt
KONbLEOOpa3HYy CTPYKTYpPY
e BCE OCTaribHoOe Nno AuarHoly
XpoModhunToB

U3yuyeHue opraHusauumm xpomocpuntoB
cneayet HauuMHatb ¢ Ochromonas

Cpeaun xpn3ouToB CpaBHUTESNBHO Mano
MOHaaHbIX doopm. Ochromonas —

HanMeHee crneunannmn3npoBaHHbIe
MQHAaObI

‘Ochromonas tuberculatus:

al” — annapat lonbaXu, 8x — BaKyonu, coaepxatlme
XpU3onaMuHapviH, @ — rmasok (CTurma), Xy — XryTu-
KoBOe yToriieHne (poTopeLenTop), Kanc — kKapMaH
3HAOMNNAa3MaTUYeCcKom CETU, MUK — NnonepeyHoncyep-
YEHHbIA KOPELLOoK, € — CM3b, €8 — COKpaTUTenbHas
BaKyOIlb, CM — CEKPETOPHbIE MY3bIPbKW, OTAENUBLUN-
ecs ot al”, xn — xnoponnacrT, S — 4p0, AW — SApPbI-
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N3y4yeHune opraHnsaumm XxpomMmogpuToB

BHelwHn Bua
noa CBETOBbLIM
MWUKPOCKOMNOM

[MuTaHne: nceBgonoans 3axBaThbl-
BaEeT NULLEBbIE YacTuLibl,
chbopmMpyeT NuULLEBAPUTENBHYIO
BaKkyonb 1 BblibpacbiBaeT
HernepeBapeHHble OCTaTKM

al” — annapat lonbaXn, 8KC — BaKyoIlb C KPEMHE3EMHbBIM COAEPXKUMBIM,
68X — BaKyoInu, coaepxallne Xpu3onaMuHapvH, 3 — 3aHUN XIYTUK, MK
— NepenHnii XXryTuK, ce — CoKpaTuTenbHas BaKyorb, ¢m — CNIU3UCTbIE
Tenbua, oy — hopMupyOLLIEACA LUCTa, XJ1 — XNoponnacT, g — A4p0,

QHAoreHHoe dhopMUpoBaHUE
KpeMHEe3eMHON LUCThI



Opyrue xpunsodputbl

MOTYyT ObITb KOKKOUAHbIe, amebounaHble, HUTYaTble, TaNNIOMHble, CuchoOHanNbHbIE

PasHoo6pa3une xpu3outos: 1 - Rhizochrysis tetragena
Dyno-bryon divergens, 2 - Chrysopyxis 1 - améGHan cTagus, 2 - LMTOreHe3 B CIU3NCTOMN
inaequ-atus, 3 - Hydrurus foeticus, 3a - kancyne, 3 - obpasoBaHue LUCT, 4 - 3aBepLUeHMe

OGN BUA, 3b - KOHUYMK “BETOUKN”. ¢opmMmupoBaHmA UMUCTbI, 5 1 6 - 3penble LUCTbI.

XapakTtepHasa umcrta Xpu3opumToB - KyBLUMHYUK C NPOOKOMN - XOpoLLo
COXpaHsieTcsl, npeacTtaBrieHa B Me3030UCKUX ocaaKax




CuHypoOBbIle 4YacTo paccMaTpuBalOTCS Kak
CaMOCTOSITENbHbIN KNacc BHYTPWU OoTAena Xpm3omutos
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OcobGeHHOCTM:

* KNeTKa MoKpbiTa KPEMHEZEMHbBIMU
Yyellynkamm, CLEMEHTUPOBAHHbLIMUN B
LenbHbI QyTnsap;

* OCHOBaHWS XIyTUKOB NMapasnenbHbl;

* MUIMEHTHOIO «rria3ka» HeT, XOTS eCTb
dooTopeLEeNTUBHOE YTONLLEHME XKryTUKa

1 - Mallomonas tonsurata: cxema
CTPOEHUA rnepeaHero KoHUa
2 - Mallomonas spp.:
a - NPOaOSIbHOE CEYEHUNE KIETKMU
6 - BHelWwHW BUA
8 - KpEMHE3EMHaZ Yellyinka co
LLIETUHKOW




KcaHTo(hUTbI — XenTto-3efneHblie BOAOPOCU
Xpn3odutbl 6€3 PyKOKCaAHTUHA

3oocnopa HuT4yaTon Bogopocnu Tribonema sp.

6m — 6asanbHoe Tenble, 8 — BaKyosllb, 8M — BaKy-
Ofb C KanenbKon macna, & — rnasok, ¢ — XryTUKO-
Bblli COCOYEK, XY — XKI'YTUKOBOE yTornuieHne (oTo-
PeLEenTop), 3 — 3aHUN XIYTUK, K3Mc — KapMaH
3HAoMMNasMaTUYecKom cetTn, J1 — namenna, M — MUTO-
XOHOpWS, 0J1 — OMnosicbiBaloLLas namenna, ne —
NynNbCUPYoLLAas BaKyorb, MK — NEPEAHUN XIYTUK, P
— pubocoma, m — Tpyboyka MacTUroHeEMbI, me —
TepMUHaIbHbINA BOSTOCOK MaCTUIOHEMBI, XJ1 — XIOpO-
nnacT, 0 — aaepHas obonoYka, ssw — AOPbILLKO.

NMoMumo otTcyTCcTBMA (PYKOKCAHTUHA KCAHTOPUTLI MMEIOT HECKONbKO MEeJIKUX
OT/INYMM OT XpPU30(PUTOB, B HAaCTHOCTU — APYryr0 hopMy LUCT. ITO rpynnbl paHo
pa3oweglwmeca Ha MOHagHOM ypPOBHe, nNapansiesibHO pa3BuUBLUME CXO4HbIe
XXU3HEeHHble (hopMbl — amebouaHble, HUTHYaTbIe, TanfIoOMHble, CUpOHarbHbIE




KcaHTOo(puTbI KNnacca kcaHTodunuea —
COOCTBEHHO XEernTo-3efIéHble BOAOPOCIU

1 - 3oocnopbl Tribonema

2 — Ophiocytium parvulum

3 — Helminthogloea ramosa, monogas
CNU3ncTasi KOSTOHUS

4 — cxemMa CTPOEHUS 300Crnopsl
KCaHTOhumLen

5 — moHapaa Clorocardion pleurochloron
6 — Myxochloris sphagnicola, KpynHbIn
nyasMmoamn ¢ MHOrOYUCNEHbIMU
XpomaTtodpopamu, agpamMmn u
NyNbCUPYIOLLMMIN BaKyonsMu

AmebounaHble, MOHaAHble, NanbMennouaHble, KOKKOUOHbIE UK HUTYaTble
dopMbl ¢ kremo4yHol cmpykmypou. KnetodHas cteHka obblYHO MMeEeTCs,
NEKTUHOBAs UNW LIENSTION03Has, MHOrAa C BKITIOYEHNEM KPEMHUS, YacTo
nBycteopyaras. [lepexogHas cnvpanb UMeeTcs.




Padonagodountbl — oTAENbHBLIM OTAEN?

A - Goniostomum semen
B - Metrotricha bacillata
B - Vacuolaria virescens

Ta CaMagqd «warno4vyka»

& ¢

Al — annapat
[onbaxu

ML, — mykoumcTa

[n — nupeHona

1, 2 — nepeaHun N 3agHUN XIryTUKN, 3 - XKIYTUKOBbIN Xn —
pesepsyap, 4 — okpaTUTenbHasa Bakyorsb, 5 — 4p0, xnoponnact
6 — xnoponnacrt, 7 — TPUXOLMUCTbI, 8 - MYKOLINCTbI _ _ _

Fibrocapsa japonica A - anpo

* He MMEIOT NepexoaHon cnupanu

* 3anacaroT Macro, a He yrnesogbl

* HE MMEIOT KNEeTOYHOWN CTEHKM

* MHOTIOYMCIIEHHbIE TPUXOLUMUCTLI ABYX Pa3HbIX TUMOB

* MOpPCKME BUAbl cogepkat PyKOKCaHTUH?

* MoLWWHbIN NonepevYHo-UcHEPUYEHHbIN PUBPUNASPHBIA KOPELLIOK U CBOEOBpasHbIn annapat [onbaxun obpasytoTt
«Larno4vKy» nosepx saapa

* CBOW NOSy3aKpbITbii MUTO3 — AoYepHMe sapa opMUPYOTCS NO4 MaTePUHCKON S4epHOM 060104KoM




Bowepusble n 60TpuanouTbl — CTPaHHbLIE MHOIOKITETOYHbIE
N3 NPECHOW NyXu

Vaucheria sessilis

Botrydiophyceae — cxema cTpoeHus

BeTBAwmMNCcA HUTYaTbIN CUPOH C NPUCTEH-
HbIM pacnosioXXeHUeM MeJIKuX ssiaep U Xxpoma-
TOohOpPOB 1 C KPYNHOM BaKyoOsbiOo B LIEHTpe.
3oocnopbl MHOrosiiepHbIe
MHOFOXIyTUKOBbIE, KaXXAOMY AApY
COOTBETCTBYET Napa XryTukoB. XKryTukv napbl
paBHble, rnagkue. NonoBoe pasMHOXeHUe
ooramHoe. [1By)XryTuKoBble MyXCKue
NonoBbIe KNeTKU reTepoOKOHTHOro Tuna, ¢
XOOOTKOM B nepeaHeu 4actu, Xo6oTok

NMnasmoananbHble opraHn3Mbl C NAIOTHOW
Hapy>XHOMU 060NOYKOM U3 NEKTUHA U LLeNnoso3bl.
MewkoBUAHbLIN MHOrOsiAEPHbLIX NpoTonnacT
YKOpPEeHEeH B rpyHTe nocpeacTBOM 6ecLBeTHbIX
pusonpos. lNpu geneHun aaep He NnpoucxoauT
CUHXPOHHOr0O YMHOXEHUS1 LuTonnasMmaTn4ecknx
CTPYKTYp, npoTonsiacTt n obonoyka «oowme», He
pasfaerneHHble Ha arperaTbl opraHersns.
Pa3MHOXeHUue ToNbKO 300cnopamu.




Otaen Ounktnoxwm

pacTeHUs ¢ TeHaeHUMen BTOPMYHOro nepexoaa K
rono3ouMHOMY NMUTaAHUIO

PagnanbHocMMMeTpUYHas KreTka C LeHTpanbHbIM AOPOM.
MukcoTpod bl nnm retepoTpodbl, ynaBnmsarowme 4obbivy akconoousimu.

YyacTKu ﬂp,epHoﬁ MeM6paHbl crniyXatT UeHTpaMun opraHn3auumun dKCOHEeM —
MMKpOprﬁo‘-leK, nogaepxmBarowmnx akconoaunun.

)KryTMK €OVNHCTBEHHbIN UNwn OoTCyTCTBYEeT, C ABYypAAHLIMU UM oaoHOPAAHBbIMU
pr6‘-laTblMI/I Tpex4 sieHHbIMN MaCTUuroHemamm 1 cnupaanoﬁ CprKTypOﬁ B

OCHOBaHUU, BTOPOW OObLIYHO peayLupoBaH Ao ©a3anbHOro Tenbua.

XpomaTtodopbl He y BCcex KNnaccoB, C XapakTepucTuKkamm XpoMmoguToB,
COCTaB KapoOTUMHOMOOB HEU3BECTEH.

CBOGO,D,HO)KVIByI.I.lMe nnm cnasayviume, MOpCckKue " npecHoBodHbIe.

Bo3MOXHO, YTO BXoAsiLiMe cloAa Knacchbl criegyeT cunTaTthb
CaMOCTOATEeNbHbIMU TUNAMM.




OTtpen Ouktnoxu: Cunukodnarennartbl —
XPOMOMUTLI C pagnarbHbIM CKENIETOM U3 KPEMHE3EMHbIX TPYOOK

Cunukodnarennara
Dictyocha fileura:

A — cTpoeHue KNneTKu,
'K — rMUKOKanNnKC
(CrM3nNCTbIN crnow),

KT — KpemHe3zeMmHas
TpybKka ckeneTa,

M — MmUTOXOHAOPUS,

M- nanbna
(wynansue),

Xn — xnoponnact,

A - aapo;

b — cxema ckeneTta, b1
— cBoky,

b2 — cnepeaw,

B — BHewWwH BUA.

UmeeTcs nepeaHM NnepuUCTbIN XIyTUK U 6a3anbHoe Tenbue 3agHero. MNepexogHou cnupanu Her.
LinTonnasma nogeneHa Ha TpU YacTu — BHYTPEHHIOK, coAaepXKallyro AP0 U AUKTUOCOMBI,
NPOMEXYTO4YHYI0, CUITbHO BaKyonM3UpPOBaHHY, U HapYXXHYI0, coaepXxallylo XxpomMaTodophbl.
Axkconogum («wynanbua») cogepXxaTt HeynopsoYyeHHble MUKPOTPYOOUKN, Msirkue. Xpomatodophbl
MHOrOYUCIIEHbI, He CBSI3aHbl C AAPOM KaHanamu 3HA0NMa3mMaTuyeckon ceTu, TUNUYHOMN
reTepPOKOHTHOM CTPYKTYPbl, (PYKOKCAHTUH NPUCYTCTBYeT. Pa3MHOXaloTCA NPoAonbHbLIM AerneHnem




Otaen Ouktnoxwu: NeguHHeneu
[leduHHenanec — XpoMoMUTbI Ha MYTU K BOPOTHUYKOBBLIM XXIYTUKOHOCLIAM,

LlunuogpuoHbie conHeYHUKU Yyxe 6e3 xpomaTodpopos

Pa3sHooGpa3sue neguHHeneun (A-B —
Pedinellales, I' - Ciliophryformes).

A — KonoHusa 3eneHbix Pedinella hexacostata Ha
BeTBSALLEMCSH cTebenbke;

b — nokpbITasa Yewynkamm 6ecctebenbKkoBas u
O6ecwynanbueBas 3eneHana Apedinella spiniphera
Ha nonepe4yHom cpese: Al — annapat Nonbgxun, M —
MUTOXOHAPUSA, [T — NapakcnanbHbIn TSX, [y —
ny3yna, Xn — xrnoponncT, Y — uennionosHas yeLlyinka;

B — nonepeyHbIn cpe3 6ecuBeTHOM CTe6eNbLKOBOMU
Pteridomonas danica. Ha BHelWHeXW NOBEpPXHOCTU
aaepHon membpaHbl BUAHbI LLOMTbI
MUKpPOTPYOOUYEK akcoHeM, noaaepXuBaroLmx
“wynanbua” (akconoanu) ¢ YepHbIMU TOYKaAMMU
3KCTPYCOM;

I - nonepeyHbin cpe3 Ciliophrys marina,
OecuBeTHOro 6eccre6enbLKOBOro CofIHe4YHUKa ¢
TOW XXe opraHu3saLmen akcoHeM u xrytuka: Al —
annapart lonbmxu, AKC — akcoHeMbl, 2K — XryTnk, M —
MUTOXOHAPUS




Otaen OnatomoBble (=baunnnapuodputbl)
BCE C erMHe3éMHbIM ABYyCTBOpPYHaTblM MNMaHUUNPEM

NMonepeyHoe cevyeHune KrneTKu

Al — annapart ['onboxu
M — MuTOXOHAPUA

[Tn — nupeHoung

X — xrfioponnact,
A-qagpo

Y HEMHOIMX raMeTbl C O4HUM XI'YTUKOM, HECYLLUMM TpyO4yaTble BOTOCKU U C
nepexogHou cnupansto , bazanbHOe TernbLe BTOPOro COXpaHeHo, OOMbLUMHCTBO
NMeEET OPUrMHanbHbIN NOSOBOW NMpoLecc 6e3 XryTUKOBbIX raMeT U C
obpasoBaHmeM aykcocriop. dunnongHele, C raMeTUYECKON peayKuneN.
XroponnacT TUMNUYHOIO reTEPOKOHTHOIO CTPOEHUA, PYKOKCAHTUH UMEETCA.




[1Ba knacca gnatomMmoBeu
pa3ninsa He TONbKO B CUMMETPUN

4

Knacc LleHTpuiyeckue guatomen

1 — Coscinodiscus convexus,

2 — Melosira borreri, 2a - cepeanHa LENOYKM,
26 — BUA CBEPXY;

3 — Planctoniella sol, 3a — Bng, csepxy,
36 — BuAa cOOKY.

4 — Caetoceras indicum,

Knacc
NeHHaTHbLIE guaTomMmewu.

1 — KonoHua Meridion
circulare;
2 — konoHus Asterionella
formosa;
3 — Achnanthes flexa,
3a — HWXKHSASA CTBOpPKA
CO LLUBOM,
30 — BepxHss 6e3
LIBa;
4 — Cocconeis scutellum,
4a — BepxHad
CTBOpKa,
46 — HMXKHAS CTBOPKA;
5 — konoHusa Tabellaria
flocculosa c¢
NOSICKOBOW CTOPOHDI,
6 — Gomphonema
geminatum,
6a —CTBOpKa,
66 — c nosickoBom
CTOPOHBI,
7 — Nitzschia sigmoidea,
7a,6 — CTBOpPKN, 7B —
C NMOSICKOBOW CTOPOHHbI.



KN3HEHHBIN LK LEHTPUYECKOUN ONATOMEN
Melosira varians

Myxckue
rametbl

[enexue [NeneHne KneTok
Aanaep CokpalLleHne pasmepoB
> , KNneTok

[1py KaXXgoM MUTOTUYECKOM AENEHUN pasMepbl HEKOTOPbLIX OYEPHUX KINETOK
cokpawiatorcs. lNepuogmnyeckm NPoONCXoanT YHUKaSbHbIW akT NOfoBOro pa3MHOXeHUs
c obpasoBaHUEM ayKCcOoCnop, NO3BOMSAKOLLNA BOCCTAHOBUTb MCXOOHLIN pa3mep.




OTtaoen bypble Bogopocnu, ®eodpuUtbl —
bnvxkanwmne poacTBEHHUKN ANaTOMEN

. MHOrOKeTO4YHasa opraHusaums oOypbix Boaopocnen BapbupyeT OT HUTHYaTOM A0
TanyfIoMHOM € xopoLwo pa3Buton andgepeHUNPOBKON KNETOK, Y BbICLLUUX
npeacTtaBuTesnien npeBpaLlaeTca MICTUHHYHO TKaHEBYHO

. NpyY pasMHOXeHUU obpasyroTCcA NOABUXHbIE KINeTKU (300CNopbl UMK raMeThbl),
rpyweBmaHble U1 novYKkoBUaHbIe, Hecylme Ha 60KOBOM CTOPOHEe ABa XryTuka

. nepexogHasi cnupasnib B OCHOBAHMUM XryTUKa OTCYTCTBYeT

. K NTMrMEHTHOMY cocTaBy Xpu3ocguTtoB fo6aBnsieTcsi £-KapOTUH; 3anacHble
yrneBoAbl - $-1,3 nonurnvMkaH naMmMHapuH U caxapocnuMpT MaHHUTON.

. KreTo4yHasi CTeHKa Bcerga ABYXCrOMHas, BHYTPU LeNorio3Has, a CHapyxmu
NeKTUHOBAaA C BKITIOYEHNEM CUINTbHO OCIIM3HAOLWWNX ee BelecTB — pyKkomaaHa,
anbrMHOBOW KUCNOTbLI U eé coneun

* XU3HEeHHbIN UUKI BKIOYaeT rannonaHyro 1 AMnNJIonaHyr (ba3bl, yepeaywuwimecs
npaBuUsIbHO UK HenpaBuJibHO, OAMHAKOBbIE UITUN Mopcbonorwqecm pa3findyHble




bypble Bogopocnun —
bnwkanwmne poacTBEHHUKN ANaToOMeEN

Cnepmun Laminaria angustata Knetka ¢ xpomaTtochopom

A —-Bugc
BEHTpasribHON
CTOPOHbI

b — 6a3anbHble
Tena XryTukoB U
OCHOBaHUA
XXIYTUKOBbIX
KOpEeLLUKOB

A — xnoponnacrt, b — nupeHouna, B — obknagka nupeHonaa, I' — aapo, A1 — aapsbiwko, E
— aaepHasa obonoyka, cocosiLas n3 AByx MeMbpaH n okpyxatowas xnoponnacrt, XK —
anktTnocoma, 3 — Bakyosib, M — mutoxoHgpus, K — doparmeHT kaHana 3l1C, J1 —
obornoyka xnoponnacta (aBe BHyTpeHHUE MeMBpaH®bI).



[TogaBnstoLlee yncno bypbix Bogopocaen —
NPUKPENTEHHbIE MAaKPOMUTDI

[nybuHa 3-4m 7M  9M 12- 14 m 21-25M
4 ¢ + v v
100 m 200 m 300 m 400 - 500 m
e Om 6epeea —» —i —i —»
o e © — — - 274» ; ul
Phylospadix g,
£ cdulen TS et
Eigenia ™ = =
arborea Egregia laevidota il
Pterigophora
californica
‘ﬂ_ Laminaria farlowii Macrocystis
pyrifera Pelagophycus porra

«»_ Co0bWEecmso
Corallina

Cpepnoobpasyrouwan ponb OypbiX Boaopocrien Ha nutopanu (nobepexbe
KanundgopHum). 3a ncknroueHnem Corallina ocHOBHble MakpoduTbl — Dypble
Bogopocnu. [lo Woods Lytgoe n3 Casper, 1974.




QyCTUrMaToPUThl —

MaKcUMarbHble OTANYMUA OT MPOYUX XPOMOUTOB

OoTNN4UA:

¢pyKokcaHTUHaA HeT, xnopodunna C HeT; xnopodwunn C
3aMeLleéH BUONTIOKCAHTUHOM — e AUHCTBEHHbIM MUrMEHTOM,
CNOCOOHbLIM NepeaaBaTb KBAaHT cBeTa HeNocpeacTBeHHO Ha
xnopodwmnn a

* OonosficbiBaKoLlen rnamMensnbl HET
* rfla3oK pacnonoXxeH BHe XxpomaTtodopa, hoTopeuenTuBHOE
yTOseHne uMeeT He 3aHUU, a NepegHUN XKryTUK

M * KINeTo4yHas CTeHKa nonucaxapuaHas

CXOACTBO:
* nepexogHas cnupanb nMeeTcs
* TUunakounabl C06paHbl B JlaMersnbl No TPpU, BHYTPU
nupeHounaa TurakonaoB HeT
* Xnoponnact n AApPpo HaxoasaTCA B oowem KapmMmaHe
3HAOoNIa3MaTUYeCKOU CeTHU

QycTnamaTtopuTbl — 0O4EHb HEMHOIOYUCIIEHHAs, MPUMUTUBHAA, NPEUMYLLECTBEHHO
NpecHOBOAHAas rpynna MoHaa 1 KOKKOB. [1ofioBoe pasMHOXXeHUe OTCYTCTBYET,
Ccnopsbl, Korga UMerTCH, MOPMONOrM4Yeckn CXo4Hbl C POAUTENLCKON KITETKON.




dunoreHeTn4yeckne cBsA3N XpoModUTOB

Chrysophyceae
ncc

| Bacillariophyceae
Parmophyceae
Sarcinochrysidophyceae
Phaeophyceae

>=>- Dictyochophyceae

|

| Pelagococcus
I

-0

’
t

Sesd

rchaeomonas
(cx%)

Gy
(6)~

e

_W Xanthophyceae

= 2
G-

Raphidophyceae

@ @@\#&M Eustigmatophyceac

/l
— -B eTeHKe—i+ ReTeaxapnabHt KpeMife3eéM
B Mope —(PyKOKCaHTUH,
@ B NpecHbIX BoAax — reTepOKCaHTUH
3 KaK Ba)KHeMLune NUrMeHTbl
BOLUEPUOKCAHTUH — FMaBHbIA NMUTMEHT l ) J
o 3aMeHa xnopodunna ¢ BAOSIOKCAHTUHOM

pyKOKCaHTUH



[eTepOKOHTbI — 3TO Gonblue, YeM XPOMOMPUTDLI

HepaBHbIe XryTUKM TOM XXe opraHusauum — nepegHun ¢ TpyoyaTbiMu
TpéxpasaenbHbIMU BONOCKaMU, 3aAHMN MHOU OpraHM3auuu, nepexoaHas

cnupasib nMeeTCcH - BCTpe4arTCA ewe Y MHOI'mx nepBVI‘-IHOseCLI,BETHbIX rpynn
NpPpOoCTenWlnx, pearmyroimnx ABe XmM3HeHHble CTpaTernn.

° nceBAoOrpuMobbLI C ceTeBMAHLIM NlasMoauemM U NoA4O0BbLIMU TeNamMu
* bakTtepuodcharu

BmecTte ¢ xpomodutamm oHM oO6pa3yroT uapcTBo eTepoKoHTa.

[eTepoOKOHTbLI — y3roBas rpynna
ansa oobACHeHUsA JIOr'MKU HOBOU CUCTEMbI

EcTecTBEeHHbIN TaKCOH, eANMHCTBO KOTOPOIro noaArBepxaaeTtcsAa Kak
MOp(bOHOFM‘-IeCKVIMM, TaK U FeHEeTUKO-OMOXNMNYECKUMU NPU3HaKaMM, BKITlOHaeT

B ce0s1 MHOXEeCTBO TaKCOHOB paHra Tuna (otaesia) U HeCKOMbKO — paHra HaaTuna
(Te xxe xpoMohUTbI, Hanpumep).

Hy KakK XXe ero Ymcrintb, ecsyin He Ll,apCTBOM?

BepHyTbCS K
NNHUN
«XJ10PODUT
c»

U Torga noHATHO, no4yeMy KpuntopuTbl — LAPCTBO,
poaochunTbl — LAapCTBO, XNOPO(UTLI - LAPCTBO




Ipyrue retepoKOHTbI: BUKO30eKMU

BpOAe XpM30uUThbl, HO OECLIBETHbIE

uumMocmom

Bicosoeca planctonica

Siluania
monomastiga

BHewHun BuA ,
: Cxema cTpoeHus

Adriamonas
peritocrescens

Co6CcTBEHHO OMKO30€KU — «OOUTaTeNN ropLuKka» CTPOAT LUMPOKUN
«rOPLUOK», B KOTOPOM XUBYT, NPUKPENNAACH K AHULLY
COKpaTUMbIM 3a4HUM XryTukoMm. lNMepegHum ¢ TpybyaTbiBMHU

TpéxpasaenbHbLIMU MacTuroHemamu. MNuily saxesaTbiBalOT «ry6on», BO3MOXHO MX 06beaANHEHMNE C
yKpennéHHom MUKpoTpyboukamu. 3anacaroT rImKoreH. [maBHbIN dhopmamu 6e3 ry6bi HO ©
aprymeHT conuxeHus ¢ xpusodutamm — UAEHTUYHOE CTPOEHUEe Pa3BUTLIM LIUTOCTOMOM, C
KryTUKOBbIX KOPELLUKOB. Tpyb4aTbiMM MacTUroHeMamu
B oTpsa BXoAaT KryTUKOHOCLbI APYIrMX poaoB — 6e3 AoMUKa, HO C 1 63 OHBIX — 110 CTPOEHMIO
Gornee-MeHee pa3BUTOU rybon 1 NnpuKkpenuTernbHbIM 3aaHUM Ky TUKOBBIX KOPELIKOB

XKrYyTUKOM.




Opyrve reTepoKoHTbI: JTabupTHTYNMABLI —
ceTyaTble CrIM3eBUKU C IKmorssiasMmamu4yecKou cembro

CTpoeHue ; '
3o0cnopbl {(//&ZMW))} W

1 — nepeanuin xrytk i)
2 — MaCTUroHeMmbl '

3 — KWNHETOCOMBI 45
4 — muTOXOHAPUA

5 —agpo

6 — annapat lNonbaxmu

7 - Bakyonb 9

8 — kanns nununaa
9 — 3a4HNN XKIYyTUK

Y4yacToK KneTkm ¢ 6otpocomon

AmebonaHble OpraHu3Mbl, UMeKoLLue YHUKarbHbIe OpraHenbl — 60mpocoMsbI
(careHoreHeToCOMBbI), CBAA3aHble C OOpa3oBaHUEM TSXen UMTonnasmbl, NMULLEHHbIX
OpraHesnn n KNeTo4YHbIX CTEHOK — 3KmoriiasmMamu4yeckou cemu, UrparoLien, no-BUAUMomMmy,
OCHOBHYHIO POJib BO BCAaCbIBaHUU PACTBOPEHHbIX MUTaTESNIbHbIX BELECTB U3 OKpYKatoLlen
cpeabl.

NoBepXHOCTb COOCTBEHHO KNETOK NOKPbITa MEeSIKUMU OPraHN4YeCKUMM YeLuynKamm.
300Ccnopbl C TUMUYHO reTePOKOHTHbLIM XIYTUKOBbLIM annapaTtomM, UMeoT rna3ok u
cdoTopeuenTMBHOEe B3ayTUE B OCHOBaHUM 3aAHero Xrytuka. CanpodpuTtbl U napasuThbl
Bogopocnen. Nonoson npouecc oTMe4YeH y eAUHCTBEHHOro Buaa, n3oraMHbIu, raMmeTbl CO
XKryTUKamMu.




Opyrve retepoKoHTbl: JTaOUpTUHTYNMNALI
Knacc JlabupuHmyeu — obuTaTenu aKTonnasMmaTuyecKkux TyHHesneu

BHewHnn BMA Cxema CTpOeHUs1 KONOHUMU

1 — memMbpaHa KneTku, 2 BHyTpeHHASA MeMbpaHa. 3
— BHeLUHAA MeMbpaHa TpyoKu,
4 — careHeTOCOMa, 5 — BepeTeHOBUAHAaA KNneTKa

BepeTeHOBUAHbIE KNETKN HAXOAATCA BHYTPU KaHanoB, 06pa3oBaHHbIX 3KTOMNIa3MaTU4Ye€CKON CeThbHo.
JKTonnasmaTnyeckue Tpyokn pasHbIX KNEeTOK CIIMBaKOTCS, U 0O6pa3yeTcsl KOFIOHUA, rae CHabGXeHHble
KJIeTOYHOMN CTEHKOM TPOhO30UTbI CMNOCOOHLI K CKOMb3ALWEeMY ABMKEHUIO B CNIM3UCTbIX KaHanax,
OKpPYXE€HHbIX OOl en ANA KONOHUN MeMbpaHOM.

JKTOonsaama CTeHOK TPyOKu BblaensieTcss 6oTpocomamm Yepes oTBEpCTUA B KITETOYHOMN CTEHKEe, TeCHO
CcBsi3aHa ¢ MeMOpaHaMu aHAoNIa3MaTU4eCKou ceTu. 3anacHom nonucaxapua — rnmkoreH. Pasmepsol
KOJNTOHUN AOCTUralT HECKONbKNX CaHTUMETPOB. OObIYHbI Ha MOBEPXHOCTU MOPCKUX TPpaB U BoAopocren,
1 BUA B npecHbIX Bogax napasuTUpyeT Ha BOLLEPUMN.




Knacc TpaycToxutpunauneBble —
ceTyvaTtble CITN3eBUKN C SKMoriJiaaMmamu4dYyecKumu pusoudamu

YKN3HEHHbIN LnKn
Thraustochytrium proliferum —
canpouta Ha MOPCKNUX CUJPOHOBLIX BOLOPOCIIAX

a-6 — pasBuTme Tannoma

B-3 — 0Opa3oBaHWe 300CnopaHrns u
BbIXO4, 300Cnop

N-K — MOKOSILLIMECST 300CNOPbI
(NnpaBas npopocLias n nycras)

Bbixoasime U3 oTBEPCTUN KITIeTOYHOM CTEHKU 3KTonnasmaTuyeckue Tshku obpasyroT
He TPYOKU, a pu3onabl, NPUKpennsaioLme KNeTkn K cybcTpaTy u npoHuKaroLwme
BHYTpb Hero. [loao6Ho kaHanam NnabupuHTynen, pusonabl, o6pasoBaHHbIe Pa3HbIMU
KneTkamu, CriMBaroTcsi C o6pa3oBaHMeM oOLLen IKToNIa3MaTU4eCcCKon ceTu.
CanpoduTtbl n akTonapasnTbl BOAHbIX pacCTeHU U MOJJTHOCKOB.




Opyrue reTepokoHTbI: TN llceedo2pubbi (Pseudofungi)

BecuBeTHble, OObLIYHO pa3BeTBIIEHHbIe, Na3Moaumn 6e3 60TPOCOM M IKToMNa3ma-
TU4YecKon ceTu. PaaMHOXalTCA C NOMOLLIO 300CNOP, MMELWNX TUNNYHYIO
reTepOKOHTHYIO OpraHM3auuio XryTukoBoro annapara. lNepexogHas 30Ha XXryTUKOB C
ABOWHOMN cnupanbio. NonoBoe pa3sMHOXeHUe He Y BCeX BUAOB, peanusyeTtcs
nocpeacTBOM 0e3XryTUKOBbIX raMmeT. KneTouHas CTeHKa coiepXXuUT Liennonoasy.
OcHOBHOM 3anacHou nonucaxapug — Kpaxmar.

OunnouaHbl, peaykums rametuyeckasi. CanpocdpuTbl U napasuTbl pacTeHUN U
XUBOTHbIX.



NceBporpunobbi: knacc Oomuuyemsi (=CanporsiecHuesblIe)

- CTeHKa LeNJ1ioyio3HadA, Cnopbl ABYXryTukoBblie

3oocnopa Olpidiopsis saprolegniae

XryTuku soocnopbl

BINT — Bakyonu ¢ NAOTHbIMU TefbLaMun

3K - 3apgHAA KMHeTOCOMA

3K2 — 3aHUI KOpEeLLUOoK U3 2 MUKPOTPYyOoUeK
3K5 — 3a4HUIN KOpEeLLOoK U3 5 MUKpOTpyOoUeK
I — nunnaHas rpaHyna

M — MmutoxoHapun

NK — nepeaHas KkKMHeTocoma

NMK2 - nepeaHnn KOpELLOK U3 2 MUKPOTPYOOUEK
MNK3 - nepeaHnn Kopewok u3 3 MUKpPOTPyOoUeK
MNMK5 - nepeaHnn Kopewok u3 5 MUKpoTpyobouek
MM — nepudcepunyeckme nysbipbKu

PM — péebepHble MUKPOTPYOOUKHU

CB - cokpaTtutenbHas BaKyonb

AMNKM — 3neKTpOHHOMMOTHbLIA KOPELUKOBbIN
MaTepuan

A -appo

PV

JK§

1,2,3,4 — dpunbpunnbl, cBA3bLIBaKOWMUE KNHETOCOMbI

3oocnopbl ABYXIYTUKOBbIE, KNEeTOYHAsA CTEHKa LIeJIJIiofIo3Has, He COaepPXUT XUTUHA (KpOMe OQHOro
cemMencTBa), NOsIOBOM NpoLecc aHU30raMHbIW, OCYLLLECTBISAAETCSA BblpocTaMu ruc — apxeroHmem u
aHTepuauem. 3urorta npeBpaijaeTcs B 3oonopy. 300cnopa, BbilleAlas M3 nnogoBoro tena, umeeT
OBalNbHYI UK rpyLeBUAHY POpMY, XKIYTUKU NMPUKPENSIEeHbl K NnepeaHemMy Nnosocy KNneTku.
NonnaBaB, OHa MHUMCTUPYETCHA, MHOTAA HAAONIoO, NOCIe Yero U3 LUCTbl BbIXOAUT NOYKOBUAHAA Unu
rpyweBMaHas cnopa co XryTukaMmu, 3aMeTHO CMeLLUEHHbIMU K3aaun. ATO — dunsiaHemu3m.




lNceBporpubbl: knacc Oomuyemsi (=CanposiecHuesble)
pPa3MHOXalTCA CHavana Kak rpuobl, NOTOM - AUNJIAaHETU3M

XXVU3HEeHHbIN LUK canponerHum

A — cnopaHrun,

b — nepBu4yHasga 3oocnopa

B — nepBu4yHaga ymcra

I — BTOpMYHaga 3o0ocnopa

I — npopactaHne BTOPUYHOW LIUCTbI
E — comartunyeckme rmdol

XX — onnogoTBopeHue

U — npopacTtaHue 3urothbl

AH — aHTepuagmn, Ooa — 0OroHnn, 3 —
3Urora,




[lMceBporpuosl: Nlugpoxumpuduesbie —
TO JIN KNnacc, TO JI1 TUN

3oocnopa Rhizidiomicetes XXusHeHHbIN UMKN Rhizidiomicetes

A - 300cnopbl
iﬁ B, C — npopactaHue
O VD M 3apaxeHwue

el Ne D — monoaomn
oy cropaHrum
E — cnopaHrum c
Hapy>XHOW TpyoOKoun
F — no3pgHsaa ctagus
pPa3BUTUSA HAPYXHOW
nanunnbl
G - nosaBneHune
npoTtonna3mbl ¢
3o00crnopamu
H — macca 3o0ocnop
| — TponHasa nucekunn

3oo0cnopbl C eAUHCTBEHHbIM XIFYTUKOM - NnepeaHUM, 6a3anbHoe TenbLle 3agHero
coxpaHsieTcAa. CTeHKa KNneTku ABYCIIOMHas, Hapy>XHbIW CIION LEeNJHONO3HbIN,
BHYTPEHHUN — XUTUHOBbIN. [loNnoBOM Npouecc peaokK, U3oraMHbIN, raMmeThbl
XIFYTUKOHOCHbIe. 3urota npeBpaLlaeTcs B CNopy, U3 KOTOPOMU BbIXOAAT
3oocnopbl. CanpoduTtbl N NapasuTbl OOMULIETOB, BOAOPOCITIEU, YNEHUCTOHOINX
B MOPCKMX, MPeCcHbIX BoAax v B NoyBe.

BepHyTbCS K
NNHUN
«XJ10PODUT
Cc»




