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Oel MPOMCXOAUT AEICHHEM KIICTOK IOMNOJIaM Y OJHOKJIETOYHBIX Mpe/ICTaBHTeNeH
MM C TIOMOIIBIO TOPMOrOHHeB (KOPOTKHMX CKOJIB3SAIIMX TPHXOMOB). Y psiza mpes-
cTaBHTeNel 06Pa3yoTCs MOKOAIINECS CIOPHI (AKMHETDI). B 0TIenbHbIX Ciydasx
HaOMOJaeTCsl MHOKECTBEHHOE JeNeHHE € 00pa3oBaHHeM 3HAOCTOp. Mutosa
M Meio3a HeT.

Kiaccnukanust B nocseiHue rojibl BeCbMa NpoTHBopedrsasi. MHOTHe ucciie-
JI0BATENH BBIAEISIOT TONBKO ofuH Kiace Cyanophyceae ¢ matbio mopsmkamu. Mer
C BaMH PacCMOTPHM cTapble 1Ba Kimacca: Chroococcophyceae (BKmodaeT coBpeMeH-
uble nopsiuku Chroocaccales, Pleurocapsales) w Hormogoniophyceae (Bxmodarommii
coBpemennsie nopsutku Oscillatoriales, Nostocales, Stigonematales).

OCHOBHOI1 IPUHIIAIT Pa3/eNeH s OT/ENA Ha KJIacChl — 3T0 MOP(OIOrys Tan-
Joma. B nepselii k1ace nonanalT MHaHOOAKTEPUH, HMEIONIHE KOKKOMIHBIH O/H-
HOYHBII (MM KOJIOHHANBHBII) TauioM. Kiace, BKII0YAKONHii rOpMOrOHHEBBIE BO-
JIOPOCIIH, Yallle BCEro MPEACTABICH OCOOSAMH C HHTYATHIM TAUIOMOM, KOTOPbIH
TPH BETETATHBHOM Pa3MHOKEHUH PACTAaeTCsl HA HECKOIbKO MAICHbKHX HUTEH —
ropmoronnn. B nopsiikax Nostocales u Stigonematales Bomopociu, Kpome Bere-
TATHBHBIX KJIETOK, HMEIOT CTICLHATbHEIC KICTKH, HA3bIBACMbIE 2emepoyucmami
akunemamu.

TerepouncThbl — KIETKH, HOPMHPYIOUIMECS B HUTSIX IUAHOOAKTEPHI H BbI-
nonHsonue HYHKIHIO a30THUKCATHH.

K 0coBbiM npu3HakaM HHaHOOAKTEPHii OTHOCAT CMOCOOHOCTH (PHKCHPOBATH
arMocepHbIii a30T B a3POOHBIX YCIOBHSX (3TO IMPOMCXOIUT B CTICHHATH3HPOBAH-
HBIX KJIETKAaX — FETePOLKCTAX), HAMHYHE aKHHET H TPHXOMOB, TO €CTh 0COOBIX
HUTYATBIX (OPM, Y KOTOPHIX BECh s KIETOK ONET OOIUIMM BHEIIHHM CIOEM
CTEHKH.

Bonee 60 BuaoB nuanobakTepuii 06pasyioT reTepoLUCTEI, U MHOTHE JaH-
HEIC CBHJIETEILCTBYIOT O TOM, YTO MMEHHO OHH SBIAIOTCS OCHOBHBIM MECTOM
a30TQUKCALMH Y STHX BUJIOB, XOTS MaHHbIe O BKmoweHnn N yKasslBalOT Ha
TO, 4TO BEreTATHBHBIC KJICTKH TOKE MMEIOT HHTPOrEHa3y, BEPOSTHO MPEHMY-
MIECTBEHHO B aHA3POOHBIX yCIoBHsAX. JIOKa3aHa BO3MOKHOCTE (hUKCAIMHK a30Ta
PAZIOM HHTYATHIX LHAHOOAKTEPHH, HE HMEIOIIMX IeTEPOLHCT, H HEKOTOPBIMH
OJHOKJIETOUHbIMH BHAaMH. CriocoGHOCTB nocneannx K dukcauun Ny, onpeze-
nsieMast [0 HATMYHIO HATPOTEHA3HOH aKTHBHOCTH, 3aBHCHT OT YCIOBHI, B IIep-
BYIO O4Y€pe/ib — OT COAEPIKAHUS B CPEJE CBSI3AHHOTO a30Ta M OTCYTCTBHS WIH
HATHYHSA MOJICKYJIAPHOTO KHCI0poaa. OCHOBHOE MECTO AeHcTBHs 060HX (ak-
TOPOB — HHTPOreHa3a. B mepBoM cilydae HCTOYHHKH CBA3aHHOTO a30Ta perpec-
CHPYIOT CHHTE3 M MHTHOMPYIOT aKTHBHOCTH (h)EPMEHTA, BO BTOPOM — KHCIIOPOX
GBICTPO HHAKTHBHPYET €rO0.

Pa3noo0pasne cHHE3ENEHBIX BOJOPOCIIEH BEJMKO, TAK KaK OHH BCTpe-
9alOTCS B PA3HBIX THMAX BOJOEMOB, HA MOYBE, FOPAYMX MCTOYHHMKAX H T.J.
MBI MO3HAKOMHMCS C CAMBIMH PAacIPOCTPAHEHHBIMH MPEICTABHTEIAMHI KIac-
cos oraena Cyanobacteria (Cyanophyta)
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Kanace Chroococcophyceae. D10 0HOKIETOUHBIE H KOJOHHAIBHBIE BOJIO-
pociu. PacnonokeHne KJIETOK B KOJIOHHSIX GCCHOPHJJ,O'lHOe inicy GOHEE WJIH MCHEe
NpaBUIbHOE. DHAOCIOPEI, K30CHOPhI M TETEPOLNCTRI OTCYTCTBYIOT. Kiace B0~
yaer 14 cemeiicts. HanGosee pacnpocTpaHeHs! ClIeayIOmHe PObl.

Puc. 3. Merismopedia sp.

Pon  Gloecocaspa wmmeer OKpyribie
KJIETKH, OJMHOYHbIC MJIM COCAUHEHHBIC B KO-
nonnyu 1o 2-8 wmu Gompmee uncio (puc. 1).
Kononnn CIIM3UCTBIC, MEJIKHE M COCTOAT M3
BKJIIOYEHHBIX JIPYT B APYTa CIM3UCTBIX My3bl-
pei, TpUYEM TOJNBKO BHYTPEHHHE My3bIPH
conepxar kietku. K stomy pony otnocst 27
BHJIOB, KOTOpbIE IIHPOKO PACTPOCTPAHEHBI
KaK BHE BOJbl, TAK U B IIPECHBIX U COJIOHOBA-
ThIX BOJAX, FOPAYMX MCTOYHHUKAX, IUIAHKTOHE
u Gerroce. Hekotopble BHIBI CIIOCOOHBI Ha-
KaruiuBaTh U3BECTh.

Pon Microcystis — 5T0 MHMKpOCKOIHHYe-
CKHE CIM3HCTBIE KOTIOHHH ¢ GECTIOpsIouHo pac-
TIOJIOKEHHBIMH MEJIKMMH  KIeTKamu (prc. 2).
Komosuu GBIBAIOT OT MIAPOBHAHON 10 HHTE-
BHIHOH (hOPMBI, HHOT/IA B CIIM3H 00Pa3yloTCs
OTBEPCTHA. n TOrJla KOJIOHHHM CTAaHOBATCS
Goniee WM MeHee MPOMBIPSBICHHBIMH W
JIaK€ CEeTYATBIMHU. Krerku HEKOTOpbIX BHAOB
MMEIOT ra3oBele Bakyonmu. Pon skmowaer 13
BUIOB. BHBI NIIMPOKO PacnmpoCTpaHEHs!
B IUIAHKTOHE CTOAYMX M MEUICHHO TEeKYLIHX
BozoeMoB. HamGonee pacmpoctpanen Bux
Microcystis aeruginosa, BHI3bIBAIOIIMH «11BE-
TEHHE» BO/Ibl B IPECHOBOAHBIX BOAOEMAX.

Pox Merismopedia oGpasyer MHKpO-
CKOINMHUYECKHE IUIOCKHE Taﬁnwma"rme KOJI0-
HHMH, B KOTOPBIX KIETKH, OOBIYHO COIMIKEH-
HEIE 110 YETHIPe, PACIIONAraloTCs B OIHH CIIOH
(puc. _3). Konmonuu KBagpaTHbIE, HPAMO-
YTOJIbHBIE MM HECKOJIbKO HENPaBHIIbHBIX
ouepranuii. Mepucmonenus  BCTpedaeTcs
Haule BCEro B CTOAYMX BOAOEMAx MExay
JIPYTHMH BOAOPOCISIMH HIIH CBOGOIHO Maput
B IUIAHKTOHE.
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Knace Hormogoniophyceae BxniouaeT HUTHATbIE BOJOPOCIH, HHOT/IA C Ha-
CTOSIIIUM HJIH JIOXKHBIM BETBJICHHEM. Hocﬂe}mee TIPOSIBJISIETCS B TOM, 4TO IpO-
CTBIC TPHXOMBI OOBEMHSIOTCS CIU3UCTHIMH YEXIAMH H IPEICTABISIOT COB0it Kak
Gbl BeTBsiecs HUTH. KIETKH B TPHXOMAX TECHO COEAMHEHBI APYT C APYIOM.
Pa3MHOKEHHE HIET IIABHBIM 00Pa30M TOPMOTOHHAMH.

Pox Aphanizomenon. Huru (| ),
TNPSAMBIC MM CJIETKA HW30THYTHIC, HAa KOH-
nax KJIETKM 4yTh 3ayxkeHbl. Kierkm mu-
JIMHJAPHYECKHE, C ra30BbIMH BaKyOJIAIMH.
Cpenn BereTaTMBHBIX KIETOK BCTPEHAIOT-
csi GonblIMe KIETKH (AKMHEThI) M MHOIYy-
npospaunsie (retepounctsr). IIpun macco-
BOM Pa3BHTHH BOJOPOC/TH COOMPAKOTCA B
Iy4YKH B BHUJE YCUIYEeK M BHIMMbI HEBOO-
PYKEHHBIM [71a30M B  TOBEPXHOCTHBIX

Puc. 4. Aphaniz . ¢ rerepouncoii
c10sX  Boxbl. Buabl HamGomee dacto c. 4. Aphanizomenon sp. ¢ rerepouncoii

BCTPEYAKOTCS B KOHTHHEHTAJBHBIX BOJIO-
eMaXx, BBI3bIBas IIBETEHHE) BOJIBL.

Pon Anabaena. Hutw (] ) Gbi-
BalOT MPSMBIMM U CIHPAILHO 3aKPY4E€H-
HBIMH; OJMHOYHBIE, CBOOOHOILIABAIO-
mue. BereratuBHble KJIETKH mapo- Wi
6040HK000pa3HOil HOPMBI comepkaT ra-
30BbIe BakyonH. Pox HacumTeiBaeT 65 Bu-
J10B, HEKOTOPBIC BbI3BIBAIOT «LBETCHHEY.
V Bcex 9TMX BOOPOCIEH B HUTAX, HAPSLY
C BEreTaTUBHBIMM KJICTKAMH, TEMHBIMH OT
ra30BBIX BAKyOJIeH, BCTPEUAIOTCs 0COObIE

TONCTOCTEHHbIE KIETKH (TETEpOLHCTHI,

Puc. 5. Anabaena flos-aguae
JIMIICHHBIC Ta30BbIX Balcyoneu) U OYCHb 1 - rerepouncra; 2 — aKHHETHI

KPYIHBIE KJIETKH (AKHHEThI)

Pox Nostoc. 1lapoBuabie KOIOHHH (| ) amHOH o1 1 MM 110 1 oM.
B ciu3u phIXIO 1 OOBIMHO PATHKATLHO PACMONOKEHbI HUTH MAPOBHIHBIX KICTOK
C reTepoONHCTaMH, HATOMHHAIONINE HUTH aHaOeHbl. Bubl BCTpeuaroTes B mpyaax,
03epax, MOpsIX.
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Pic. 6. Nostoc sp.: a — konowmi; 6 — HiTH B C1it

Pon Oscillatoria. Huti oquHOYHBIE, HEBETBSIINE-
Csl MM COCJMHEHbI B JCPHOBHHKH B BHJAE KOXKHCTBIX
IUICHOK i 11y4KkoB (puc. 7). BereraTusHbie KIETKH Ha
BCEM NPOTSKEHUH HUTH OJIMHAKOBBIC, LIMIMHAPHYECKHE,
HO KOHIIEBBIC KJIETKH YacTO 3aKPYTJICHE! HIIH 3a0CTPEHBL.
ConepxuMOe KJIETOK MHOTJA OJHOPOJHOE HIIM 3EpPHH-
croe. Pa3sMHOKEHHE — rOPMOTOHHAMH. Buibl criocoGHbI
K cBOeoOpasHOMy KosebaTensHOMy ABmkeHHi0. Pox Ha-

cuuthiBaet 101 Bua.

Puc. 7. Oscillatoria.sp.

3ananue 1. TIo3HAKOMBTECH C Pa3sHBIMH THIAMH KIIETOK CHHE3EJIEHBIX BO-
Jopociieii Ha mpumepe Bogopocu Anabaena flos-aguae.

Xo0 pa6omei. VU3roTOBbTE BPEMEHHBbII TIPENapaT U3 JKUBOH KyIbTypbl Ana-
baena flos-aguae, paccMOTPHTE €r0 MO MHKPOCKOMIOM.

3apucyiime HuTh aHAOCHBL.

Obosnaubme Ha PUCYHKE BETETATHBHBIE KIETKH C Ta30BBIMH BaKyOJSIMH,
TeTePOLHCTBI, AKHHETEL.

3ananue 2. [T03HAKOMBTECh C MHOr00Opa3HeM LMAHOGAKTEPHil U H3ydHTe
pasHO0Opasue TaoMa.

Xo0 pa6omei. Jinst paboThl HCTIONIB3YHTE KOIEKINIO (QHKCHPOBAHHBIX MPOG
W3 IPHPOIHEIX BOJOEMOB C BUIAMH LHaHOOAaKTepHii ponos Synechosystis, Gloe-
cocaspa, Microcystis, Merismopedia, Aphanizomenon, Anabaena, Oscillatoria.
TloouepenHO caemaiiTe BpeMEHHbIE Mpemaparsl U3 GUKCHPOBAHHEIX MPOO M pac-
CMOTPHTE IT0J MHKPOCKOIIOM.

3apucyiime oGHapyKeHHbIE BU/IbI C YKA3aHHEM THIIA TA/UIOMA: KOKKOHMIHBIH —
y Synechosystis; nurdateii — y Aphanizomenon, Anabaena, Oscillatoria. Cpas-
HHTE BHbI KOJIOHHIT y Bogopocieit poaos Gloecocaspa, Microcystis, Merismope-
dia.

Obosnaubme y Bogopocieii ponoB Aphanizomenon, Anabaena rerepouucTst
M aKHHETHL.




image9.png
KOHTPOHI:NI:IE BONPOChLI U 3ajaHus

1. Kakue TUIBI TAIIOMA XapaKTEPHbI Ul CHHE3E/IEHBIX BOJOPOCIeH?
2. HazoBute 0COOEHHOCTH CTPOSHHUS IHAHOIPOKAPHOT.

3. Yro Takoe rereporucra?

4. Yro Takoe Tpuxom?

5. YTo Takoe aKMHEThI?

6. Kaknm crocoGoM pa3sMHOKAIOTCS CHHE3eleHbIe BOAOPOCIn?
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WUsyuenue ocoﬁeunoc'reu c-rpoenvm KNeTok M MHorooGpasus
npepcraButeneit otaena chlorophyta

Iean paboThl: MO3HAKOMUTRECS ¢ MHOTO0Opa3HeM NpeicTaBuTeneii sene-
HBIX BOJIOPOCIIEH.

3anaun:

1) u3yunTb OCOGEHHOCTH CTPOCHHS KIETOK M MHOr000pasue MpeaCcTaBHTe-
e pasubix kiaccos Ulhvophyceae;

2) u3yuuth ocobennoctr crpoenus tawioma Cladophorophyceae;

3) u3yunth 0COOEHHOCTH CTPOCHHUS KIETOK Zygnematophyceae.
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Otraen Chlorophyta o6vemmnser cabime 20000 BUIOB MHKPO- M MAKPOCKO-
MHYECKHX JYKAPHOTHYECKHX BOJOPOCICH, HAMOMHHAIOIIMX OKPACKOil BBICIIHE
pacTeHus.

Knaccuduranus. [lenenne 3eneHbX BOAOPOCIeH Ha KIACChl — JA0BOIBHO
CIIOXKHAs, M HE 0 KOHIA pelieHHas 3axada. Beigensior 11 kmacco: Prasinophy-
ceae, Chlorophycaea, Ulvophyceae, Charophyceae, Cladophorophyceae, Bryop-
sipophyceae, Dasycladophyceae, Trentepoliophyceae, Pleurastrophyceae, Kleb-
sormidiophyceae, Zygnematophyceae [21].

TIpeacTaBuTeNn OTAETA CTOST HA CAMBIX Pa3HBIX CTYMEHAX MoOpdomoride-
cKoif mudepeHnmaIiy TaIIoMa: 0T MOHAIHO 0 MapeHXuMaTo3HOM. Het Toms-
KO PH30MOIHAIBHOTO TALIOMA.
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CrtpoeHne KJIETOUHBIX MOKPOBOB Pa3HOOOPa3HO. BOJBIIMHCTBO 3€1eHBIX
BOZIOPOCTIEH UMEIOT TMOBEPX TLIa3MATIEMMbI LEILTIONO3HYI0 06omouky. [lenmonosa —
OCHOBHO# KOMIIOHEHT KJIETO4HOH 060nm0ukn. Ho ecTh poabl M BHJIbI, KOTOPBIE HE
cozepxar ee. [lpumep — pox Chlamydomonas, B cocTaB KIETOUHOI 0GOTOUKH KO-
TOPOr0 BXOAMT TIMKOMPOTeHH. [IpOTeHH B 060I0YKaX APYTHX 3eMCHBIX BOXOPOC-
et Moxet cocTaBaTh 10-69 % ee macchl. Y mpescTaBuTeneii npasuHODHTOBBIX
000I0UKH COCTOAT M3 MEKTHHA, TANaKTO3bl H apabuHO3bl. Y Bomopociei BUIOB
Bryopsidales B cOCTaB KJIETOYHBIX 0600YEK BXOIAT MAHHAHBI M KCHIAHBL. Y BH-
108 ponoB Pediastrum mu Chlorella, xpome LEITIONO3HOTO CJI0S. B KICTOYHOM
00607104Ke 0OHAPYKEH CIIOPONOJLICHHHHOBbII CIIOH.

OGonoukH MOryT ObITH MHKPYCTHPOBaHBI comsivu skenesa (Phacotaceae)
w Kansuus (Bryopsidales). V Bunos pona Oedogonium Ha MOBEPXHOCTH 000-
JIOYKH BBIIETISIETCS JIOTIOJHUTENbHBIH TBEP/BIH MOKPOB, COCTOSIIMI M3 KyTHHA.
Oto kyrukyna. Knerounas 060104ka 0ObIMHO LeNbHAS, HA €€ MOBEPXHOCTH He-
PpeaKo o0pasyoTCs a3IHYHbIE BEIPOCTHI, MIMIIEI, IETHHKH, TPaHYIIbI, GOPOIaBKH,
BBITOHAONINE 3AUMTHYIO (YHKINIO i obJerdaronue napenne B soae. O6omouxn
HMEIOT TOpBI.

Xuopomnacrbl. TpaBsHHCTO-3e]I€Has OKpacka BOJOPOCIEH 0OycioBieHa
npeobiagaHueM B XJIOpOIUIacTax x7 a u xa b. XnopomiacTsr okpykeHsl 060104-
KO M3 1ByX MeMOpaH, XJIOpOIUIACTHAs SHIOIIIA3MATHYECKask CETh OTCYTCTBYET,
CBSI3H MEKITY XJIOPOILTACTAMH M s€PHOi 0601m0uK0ii HeT. TUIaKou bl HAXOAATCS
B Ipynmax mo 2—6 MM B IUIOTHBIX CTONKaX (IpaHax), HAIOMHHAIOIMX TPAHBI
BBICIIMX pacTeHuil. Ilepuepudueckue TaMemIsl OTCYTCTBYIOT, TeHO(OpHI pacce-
stHHBIE. XJIOPOIIACTHI 0OBIYHO COAEPIKAT OT OHOTO 0 HECKONBKHX JECATKOB I10-
IPYEHHBIX MHPEHOHMIOB, MPOHH3AHHBIX THIAKOMAAMH. ITHPEHOM 3eleHBIX BO-
JI0pocTieit SBIsIeTcs ()epMEHTATHBHBIM LEHTPOM, MPOIYMPYIOUIHM SH3HMBI, T0-
JIHMEpPH3HPYIONIHE MOJEKY/Tbl TIIOKO36I B KpaXMal — OCHOBHOIl 3aIlacHOM mpo-
aykt. Kpaxman o6pasyeT BOKpYT MHMPEHOH/A CILIOUIHYIO HIH COCTOSIIYIO U3 OT-
JIENbHBIX 3ePeH 0OKIAKY; MOITOMY MOJI MHKPOCKONOM MHPEHOM/IBI CHIIbHO Mpe-
JIOMJISIIOT CBET M HX JIETKO YBHICTb.

3amacuble BemecTBa. Kpome kpaxmana MOTYT OTKIAJbIBATECS HHYIMH H
Gm3kue monu(pPyKTO3MIBI, HANPUMED y NpeAcTaBuTeneii cemeiicta Dasyclada-
ceae. 3eneHbIC BOJIOPOCTH MOTYT HAKAIUTMBATh MACIIO, HHOIZA — B GOIBIIOM KO-
nmuectBe (Botryococcus braunii). Conemobusas sogopocis Dunaliella salina 8
GOIBIINX KOMHYECTBAX CHHTE3UPYET [IHLEPHH.

V MoHazHbIX (opM HMeeTCs ra3oK (WM CTHrMa). DTO YacTh XJIOPOILIa-
CTa, He CBf3aHHAs CO JKTYTHKOBBIM ammapatoM. Bmecte ¢ doropenentopamu
CTHrMa BBIMONHAET (GyHKIHIO PoTOTaKCHCA. Y MOHAAHBIX GOPM TaKkKe HMEIOTCS
J1Ba MM YeThIpe KryTHKa. OHu n30Mop(HbIe (PaBHbIC) H H30KOHTHBIE (OIMHAKO-
BOH UIMHBI), TJIaJKHE WIH MOKPBITBIE TOHKUMH MAacTUTOHEMaMH. Y HEKOTOPBIX
€CTb CyOMMKPOCKOTMYECKHE demryiiku. Yame BCEro JKIYTMKH TPHKPEILISIOTCS
ANMMKAIBHO K TIEPETHEMY KOHILY KJIETKH.

V Bozmopociieii MOHaHONH M T€MHMOHAIHOH CTPYKTYphl HaOMIOAIOTCS CO-
KDAaTHTENbHbIE BAKYOJH, HMCIO M PACTPEIETCHHE KOTOPHIX BHAOCTIEHH(bHUIHO.
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V OCTanbHBIX BAaKyOIH C KICTOYHBIM COKOM OFPAHHHYEHEI TOHOIIACTOM H 4acTo
3aHMMAIOT LIEHTPATLHOE MONOKEHHE (Spirogyra).

Oco6oe cTpoeHHe MMEIOT XapOBble BOJAOPOCTH — BH/L KyCTOBHIHO BETBS-
IUXCS HUTE- WIH CTEONEBHAHBIX 3€ICHBIX WICHHCTO-MYTOBYATEIX IMOOEroB, 3a-
KPEIICHHBIX HA JHE BOJIOEMOB C MOMOUIBbIO pu3onaoB. Ha ocHoBHbIX moGerax
PACIIONAraloTCs MyTOBKH GOKOBBIX MOGEroB. DTH BEreTATHBHEIC YAaCTH YCIOBHO
HA3BIBAIOT «cTeGneM» (OCHOBHbIE BETBSIIMECS MOOErH) M «IMCTHAMH» (MYTOBKH
60koBBIX 1100eroB). «CTebeib» UMEeT HEOTPAHHUEHHBIH POCT, WIHCThS» — Orpa-
HHYeHHEIE. PocT cTporo BepXymieursiit. MecTa pacroNnoKeHHs MyTOBOK Ha3bIBa-
0T Y3/aMH, Y4aCTKH MEXIy HUMH — MeKIoy3muamu. Kaxioe Mexmoysmue — 31o
MHOTOsI/IEpHAs THTAaHTCKAs KIETKAa JIMHOW B HECKOIBKO CaHTHMETPOB, HE CIIO-
coOHast K JIEeHNI0. Y HUTEIUTBI OHA TOJIas, y Xaphl — MOKPBITAs CMENHATLHON KO-
poit. Mek0y3/usi, a MHOTIA M WIHMCTbs», 00pacTaloT CIOEM CIEHHATbHBIX Kile-
TOK, TMOJyYHBIINX Ha3BaHHE KOPbL M3 Ga3anbHOrO y3/ma pacTyT ABE HUTH: OJHA —
BBEpX, Apyras — BHH3. DTO KOPOBBIC HHTH, KOTOPBIC IIPHJIETAIOT K KIETKE MEKI0-
Y3IHsSL M PAcTyT BMecTe ¢ Heil, 00pasys kopy. KieTku Ha HauambHBIX CTaguaX
muddepeHuHanEn OXHOSAEPHbIE, TTOKPBITHI LE/LTION03HOH 000JI0YKOM, B HAPYK-
HBIX CIIOSIX KOTOPOi OTKJIA/BIBAETCA KapOOHAT KaiblMs. Y3el COCTOMT H3 co0-
PAHHBIX B MCK HECKOIBKHX MEIKHX OAHOAACPHBIX KIETOK, IuddepeHumpyonmx
B mpolecce JeeHns U 06pasylommxX Kak G0KOBbIE BETBH CTEOIA, TAK H MYTOBKY
JIHCTBEB.

V Beex BupoB Chara Ha cTeGNAX MPH OCHOBAHMH IHCTOBBIX» MYTOBOK
HMeeTCsl BEHYHK Gonee MIM MeHee BBITAHYTHIX M 3a0CTPEHHBIX JUIHHHBIX HIIH
TOYTH IIAPOBU/IHBIX (IPHIMCTHUKOBY.

Pa3sMHOKeHHe Y 3eIeHBIX BOIOPOCIEH BEreTaTHBHOE, HECMOIoe, MOJI0BOE.
VIMEIOTCS BCEBO3MOIKHbBIC LMKIIBI PA3BUTHSA (TAIUIOHTHI, AMILIOHTHI, H30- H reTe-
pomopdHas cMeHa MOKONIeHHH). Y MHOTHX 3e/eHbIX BOAopocieii Habmoxaercs
CBOICTBEHHOE BBICIIMM PACTEHHAM MPABHIBHOE YEPefOBAHHE MOKOJIEHHUIL: MO0~
BOro 1 Gecronoro.

Becnonoe (BereTaTHBHOE) PA3MHOXKEHHE y OJHOKICTOUHBIX, JIHIICHHBIX
KIIETOYHOM 00OTOYKH, IIPOMCXOINT JACICHHEM KICTKH HaaBoe (Hampumep Duna-
liella). V xonoHHANbHBIX (HELEHOOHAIBHBIX) H MHOTOKIETOYHBIX HACT (parMeH-
Tauust taioma (Dictyosphaerium, Botryococcus n ap.). Lenobuansusie (Volvox,
Scenedesmus, Hydrodiction) 06pa3syioT 1ouepHue HEHOOHH BHYTPH KJIETOK MaTe-
PpHHCKOro 1eHo6us. MHOrHE pa3MHOKAIOTCS ¢ moMowbio akuuet (Pithophora).

CobcTBeHHO GECKOHEUHOE Pa3sMHOKEHHE POHCXOIHT C TOMOIIBIO CrelHa-
JIM3MPOBAHHBIX KJIETOK — criop. MHor1a nx obpasoBanue SBISETCS €AMHCTBEHHBIM
criocoGom pasmuoxenust (Chlorella). Cnopsl 3el1eHBIX BOZOPOCHEH ObIBAIOT
TOJBIDKHBIMH  (300CIIOpPBI) M HEMOABMKHBIME (ammaHocnopsl). HaGmomaercs
TaKke 00pa3OBaHHE ABTOCIIOP, MOXOXKHX HA MATEPHHCKYIO KIETKY, THIHOCTIOP
(¢ yromueHHBIMH 000I0YKaMH), TEMH300CTIOP, YTPATHBIIMX JKTYTHKH, HO COXpa-
HHUBIINX COKPATHTENBHYIO BaKYOIb H CTHIMY, H TEMHABTOCTIOP, KOTOPBIX IO de-
ThIpe WTyKH B 060s104ke. Cropsl ObIBAIOT Pa3HOii (OPMBI: ¢ KICTOYHOI 0607104~
Koit uu 6e3 Hee. 300COpbI UMEIOT 2 MM 4 JKTYTHKA. Y BJIOrOHHEBBIX H HEKOTO-
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PBIX OPHOINCHAOBBIX — 300CHOPBI (aHAPOCHOPbI) ¢ MHOTOYUCICHHBIMH KIyTHKA-
mu. Criopel o6pasytorcs B criopanrusx. OHH GbIBAIOT OJHOKICTOUHBIMU U Halle
BCEro He OT/IMYAIOTCS OT BEreTATHBHBIX KJIETOK, HO HHOTA 0OPAa3yloTCs KaK BbI-
POCTEI COMATHYECKHX KJIETOK H BBIIOMHSIOT TOMBKO QYHKIHIO 06pa30BaHUs CIIOp.
KommuecTBo Criop B COPaHrHsiX CHIBHO BapbUPYETCs: OT 0aHOit (y Oedogonium)
110 Heckonbkux cotet (y Cladophora).

TosoBoe pasmuoxenne. IT010BOI TpOLECC NMPEICTABIEH Pa3IHYHBIMH
opmamu: ronoramust (Dunaliella), T. e. ciusiHue ABYX LEIBIX TOABHKHBIX, JIH-
MIEHHBIX KICTOYHBIX O00ONOYEK BEreTATHBHBIX KieTok; wusoramus (Chla-
mydomonas); rereporamust (Eudorina unicocca); ooramust (Volvox); KoHbIOTaIus
(Conjugatophyceae), cnusnue COIEPKUMOTO ABYX GE3KIYTHKOBBIX BErETATHBHBIX
KIIETOK, y KOTOPBHIX 0Opa3syercsi CIenualbHbIi KOHBIOTALMOHHEI KaHam. EcTh
(HOpMBI TOTI0BOrO MpoLECcca, MPEACTaBIsoNIe 00l MPOMEKyTOUHEIE HOPMBI
MeX]y u30- u rereporamueii (Draparnaldiella). rtetepo- u ooramueii (4phano-
chaete). Hanmuue pasmranbIx (OpM MOTOBOrO Mpouecca B Mpeaenax OJHOro po-
na, nanpumep Chlamydomonas (u30-, TeTepo- U 0Oramusi), CBHACTEILCTBYET O
TOM, UTO IBOJIOLHSA €ro MPOMCXOIHIA HE3ABHCHMO OT MOP(OTIOrHIECKOil IBOIIIO-
i

TlonoBEIE OPraHbI OJHOKJIETOYHEIE H 9ACTO MOP(OIOTHIECKH HE OTIHYAI0-
IIHECS OT BEreTaTHBHBIX KJIETOK. XOTA BCTPEYAIOTCS BHABI C OTIHYHBIMH TaMe-
Tanrusmu, Hanpumep Coleochaete. YV Draparnaldiella — MHOrokamepHsie rame-
Taurui. Cpeain 3eleHbIX BOAOPOCIeil eCTh TOMO- H TeTepOTAIIHYHEIE (T.€ BOJO-
POCITH C BBIPAKEHHBIM HIIH HEBBIPAKEHHBIM T10JIOM) M OHO- M JBYJOMHbIC BHJIBL
OueHp pesko HAbIIOAaeTCs MOI0BOI AMMOPQH3M (T. €. KOrta 0co0H PasHOro mo-
J1a HMEIOT MOP(OIOTHYECKHE OTIHIHS).

Mmorue Bogopocmu mop. Chlorococcales BTOpHYHO yTpaTHIHM MONOBOM
npouecc. Iocne ciausnus raver oOpasyercs 3Urota. 3UroTsl, oOpasyrommecs npu
TOJI0-, H30- U TETEPOTaMHH, OOBIMHO MIPOXO/IAT YePe3 CTa/ MK 00pa3oBaHus MIaHO-
3UTOTHI (MIOJIBUKHOM M BHEIIHE MOXO0XKeil Ha BET€TATHBHYIO KIIETKY) U THITHO3HTO-
Thl (HEIOJBIKHOM C TONCTBIMH 060M0uKamu, Hanpumep y p. Chlamydomonas u
Ulothrix).

TIpn KOHBIOTALMH W OOTaMHH OOPA3YIOTCS HEMOJBHKHEIC 3HTOTHI, POXO-
JAIMe Yepe3 CTaIHi0 00Pa30BAHMs THITHO3HIOTHI (OOCIIOPHI, 3HTOCIIOPI, HAIPH-
Mmep y p. Oedogonium w Spirogyra). VIHOT1a, MHHYS CTa/{HIO TIOKOSI, 3UTOTHI JAlOT
HAYaJI0 HOBBIM pacTeHusM (Bryopsis).

'V xaphl NI0I0BOE Pa3sMHOKEHHE MPOUCXO/IUT C MIOMOIIBIO MOJOBBIX KJIETOK,
(OpMHpYIOIMXCS B MONOBBIX OPraHax (MyKCKHMX — AQHTEPHIMAX; KCHCKHX —
oorouusx). OHu 00pa3yloOTCs U3 0COOBIX KIETOK, OTWICHAEMBIX HEKOTOPBIMH Ie-
pudepHuecKHMH KIETKAMH JIHCTOBBIX y310B. OHM MOTYT BO3HHKATh OO Ha OI-
HOM TaJIOMe, €CITH PACTEHHE OTHOCHTCS K OJTHOJIOMHBIM BH/IaM, THOO Ha Pa3HBIX,
€CIIM pacTeHHe OTHOCHTCA K JBYAOMHBIM BuIaM. ITocie OIIIOAOTBOpEeHHs sidie-
KJIETKH CTepMaTo3ouoM obpasyercst surota (oocnopa). Iocne mepuona nmoxos
OHa TPOpPACTAET, JETHTCA PEIYKLUMOHHO (3UrOTHYECKHil Mei03), 0Opasys 4 ramn-
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nonaHsle sapa. [leperoposka OTWICHSIET YaCTh UMTOIUIA3MBI C OZHUM SAPOM — H
MOMydeHHAs KIETKA HAYMHACT PACTH JAllblie, B APYras ¢ TPEMs SIPAMH BBITOMHS-
er muratenbHyio Gynkumio. Takum 0Gpa3oM, Ul XapOBBIX XapaKTEPHO Yepesno-
BAaHHE TOKOJICHHH, IIPH KOTOPOM JOMHHHpYET raMeTo(HT, a COpO(UT MpeacTas-
JIeH B BHJIC 3UTOTHI (OOCIIOPBI).

TluKibl pa3BUTHS 3€IEHBIX BOIOPOCIIEH oueHb pasHooOpasHbl. Hapsy ¢ muk-
1I0MOp()030M (KH3HEHHEIH LMK BOJOPOCIIEH, Y KOTOPEIX OTCYTCTBYET TOIOBOiT IIPO-
necc) Habrogaercs surortnueckuii (Oedogonium w Spirogyra), cnopudeckuii (Uhva),
rametnueckuii (Codium) u comarnueckuii (Prasiola, Coleochaete) meiio3. Cmena no-
kozenuii GsiBaet usomopduoii (Ulva, Enteromorpha) v rerepomopdoii (Bryopsis,
Monostroma); ¢ peoGnaganuem ramerodura (Bryopsis), ramerocnopodura (Mono-
stroma) win cniopouta (Halicystis). Y XIaMHIOMOHAIbI, HATIPHMEP, 3UTOCTIOPOGHT
TIEPEXOMIUT B FAMETO(DHT, T. €. B MPOLECCE CO3PEBAHHS 3UTOTA YBEIHYHBACTCA B Pa3-
Mepe H MOKET OCYIIECTBIIAT (HOTOACCHMHUIIALIHIO.

Iukiibl pasBUTHS PA3IMYHBIX TOMYISUMH O/THOTO BUIA MOTYT CHIIbHO Baphb-
MPOBAThCS U 4ACTO 3aBHCAT OT YCIOBHii nIpouspactanus (Bryopsis). Boobuie y 3e-
JICHBIX BOJOPOCIIEH HET eIMHOTO LHUK/IA pa3BHTHA. CUHTAIOT, YTO HCXOAHBIM LIHK-
JIOM OBUT HEH3BECTHBIH y HBIHE CYIIECTBYIOIIMX BHIOB LMK Pa3BUTHS C HEHK-
CHPOBAHHBIM TIOKOJIEHHEM Meito3a. B mpouecce BOMOLMH B Pa3IMYHBIX IPyNax
O/IHOBPEMEHHO MOTJIH 3aKPEMHThCS 3UTOTHYECKAs, CIIOPHYECKAs, H COMATHUECKas
peaykuusi. HanGonbluee pacnpocTpaHeHne MOMyY Il CIIOPHYECK il Meiio3 ¢ aud-
(epennmanyeit Ha u30- u rerepomMopdusie Gopmsr paseuTHs. [amerHueckas pe-
JyKIHst, CBA3aHHAs ¢ Gonee coBepuieHHOi opMoii momoBoro mpouecca (ramero-
ramus), HMEeT BTOPHYHOE NMPOHCXOXKICHHE M HE MOJNyYHIa MIHMPOKOTO PacHpo-
crpanenns. CYHTAIOT, YTO BEPIIHHOI B BOMIOLMH IHKIOB PA3BUTHS 3€ICHBIX BO-
JI0pOCIieii IBUIOCh BO3HMKHOBEHHE JMOMOHTOB, T. €. OPraHU3MOB JIBOHCTBEHHOI
npupoznst y Coleochaete. Tlpu 3ToM Ha ciopodute 0TpacTaeT raMeTo(ur.

Ceiiuac, no j1aHHBIM cpaBHeHus TocnenosarensHoctelt 18S p/IHK pasmuu-
HBIX JIMHHIT 3yKapuoT, BHYTpH rpymmst Chlorophyta UMeIOTCS YeTHIpe HE3aBUCH-
MBI€ JBOJIOLHOHHBIC JIMHHH, HA OCHOBE KOTOPEIX HEKOTOPHIE aBTOPHI BBIIENAIOT
Takue kimaccer: Chlorophyceae, Trebouxiophyceae, Ulvophyceae, Prasino-
phyceae.Oco6oe monoKeHHE 3aHUMAIOT XapOBBIE BOAOPOCIH: OHH HMEIOT GOMb-
mee MOJIEKYIAPHO-TeHETHYECKOe CXOACTBO C BBICIUMMH PAaCTCHHSMH, HO pac-
CMaTPHBAIOTCS KK OTAC/TBHBIA OTAEHT HIIH KIACC B IPYIIE 3eMCHBIX BOAOPOCIEHt.
Jlo cux mop cucTeMa 3eJeHBIX BOJOPOCTIeli OKOHUaTeNnbHO He paspaborana. Pac-
CMOTPHM OCHOBHBIE HX POJBL.
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Puc. 34. Chlamydomonas sp.

Pon Chlamydomonas. OHOKIETOUHAS TIOIBUKHAS BOOPOCIH C YalIEBHI-
HBIM XJ0poruiactoM (puc. 34), crocobHas K GECIIoNoMy H I0JIOBOMY Pa3MHOKe-
HHUIO (1IpH HEGMArONPHATHBIX yCIOBHSX). B Macce pasBHBAalOTCS B BECEHHEE Bpe-
M, BbI3bIBAsl «LBETEHHEY», NPEANOYUTAIOT MEJIKHE BOJOEMBbI C ITIMHUCTBIMH 110Y-
BAaMH U OPraHU4YECKUMH 3arpsA3HCHUAMH.

Puc. 35. Volvox sp.

Pox Volvox. D10 neHoOMH B BHAE KPYIHBIX CIM3HCTHIX mapoB (puc. 35).
BKJIIOYatomux 10 20 TeIC. KIETOK M JOCTHTaromux B auamerpe 2 mm. CHapyxu
OrpaHHYEHBI TOHKOM MIOTHOH 0007104KO# (MHBOMIOKPYM). KiteTkn, mapoBuaHbe
WK 3JUTHIICOU/IHBIC, HMEIOT qamesnﬂﬂmﬁ XJIOPOIUIACT € OJIHMM MJIH HECKOJIbKH-
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My mupeHonaMu. I[IPOTOMIACTEI CBA3AHBI IUTA3MOJECMAMH, YTO MPHIACT KOJO-
HUH CETYATHIN BUJL.

B ommume OT APYrux BOJBBOKCOBBIX y AAHHOTO poaa Habmopaercs aud-
(epeHIMpOBKa KJIETOK: MepeHie KICTKH HeOOIBIIOro pa3sMepa HMEIOT KPYIHbIE
KpAaCHBIC INIa3KH, a B 3a/IHEH YaCTH HAXOMUTCA OKoMo 20-TH GOIee KPYMHBIX Kile-
TOK, CIOCOOHBIX K Pa3sMHOKEHHIO. Pa3MHOKAIOTCSL BOJIBBOKCOBBIE B 61]3.[‘011})“5{1'-
HBIX yCJIOBHSX OECHONBIM IyTeM: B KIETKaX B pe3ynbTaTe JAeleHus obpasyercs
MUIACTHHKA, KOTOPasi CBEPTHIBACTCS M (JOPMUPYET MATEHBKYIO I0YEPHIOK MIAPO-
BHHYIO KOJIOHMIO. J[04epHHE KOJIOHHH W3 MAaTePHHCKON BBICBOOOXKIAIOTCS IPH
paspymennu nocneanux. ITo10Boit npouecc — ooramMusi ¢ pa3sBUTHEM OOTOHHS aH-
TEPU/IUSL U 3UTOTHI.

Pon Ulothrix. V 3tux Bomopociuei
HHUTHATBI HEBETBANIMICS TAIOM 06pa-
3YeT APKO-3€JIeHyI0 HUTh JUIMHOH JI0 He-
CcKONbKUX caHTuMeTpoB (puc. 36). Kier-
KH, KpoMme O0a3aibHOH, HHTb KOTOPOMH
NPHUKPEILISeTCsl K CyOCTpary, IMPOKHE,
ciierka GOYKOBHIHBIC, C OJHHM SAPOM H
TOSICKOBH/IHBIM XJIOPOIUIACTOM, B KOTO-
POM HAaXOAATCS HECKOJIBKO NMHPEHOM/I0B. Becnonoe Pa3MHOKEHHE OCYLICCTBIACT-
¢l 4-KTYTMKOBBIMH 300CIOpAaMy; IOJIOBOM HpoLECC H30raMHblid. I'amersr —
2-XKTyTHKOBBIE; 0OPA3yIOTCs, KaK M 300CHIOPbI, B BEreTATHBHBIX KJIETKax. Pasmepst
Menbe. ITocie CTamu moKos 3UroTa NpopacTaeT B HOBYIO 0CO0b.

o 4 Pon Spirogyra. Hutu crnuporup
COCTOAT M3 JAIMHHBIX LMIMHAPHYECKHX,
PAacnoyIOKEHHBIX B OJMH PAJ KJIETOK CO
ciamsucteiM yexsiom (puc. 37). Xnopo-
MIacThl — B BUJE CIHPAIBbHO 3aKPYyYeH-
HBIX JICHT C rOpOAvYaTBIMH HIIH pacce-
YEHHBIMHM Kpasmu. Bromb cpeameii mm-
HHMM XJIOPOILIACTA HJIM €ro rpebHs Ha
PaBHOM pACCTOSHUH JAPYT OT Apyra pac-
TI0JIOKEHBI XOPOILIO 3aMETHBIE MHPEHOH-
JIBI, OKPYXKEHHBIE KPaXMalbHOH cepoii.
Krnerka 3anonHena GoiblIoil BakyoIbio
KJIETOYHOro coka. B LEHTPE KJICTKH NOMENIACTCs MOJABCIICHHOE Ha LMTOIIa3Ma-
THYECKHX TSDKAX M 3aKJIHOYEHHOE B LUTOILIA3MY ©0IB1IIOE TOMOTEHHOS SApO € 0a-
HHUM WM ABYMS AAPBILIKAMH. KOHT:K)['aL[Hﬂ — JICCTHUYHAS.

Pon Zygnema. Tonkne HUTH C
KOPOTKMMH KIIE€TKAMH, JUIMHA KOTOPBIX

Puc. 36. Ulothrix sp.

Puc. 37. Spirogyra sp.
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He Gomee Yem B /Ba pa3a MpPEBBIIIACT
mmpuny (puc. 38). KineTku mOKpBITHI
MOILHO Pa3BUTBIM CIIM3UCTBIM YEXJIOM.
B Hux — 1Ba GOJBLIMX OCEBBIX XJIOPO-
miacta 38e31000pa3Hoil GOpMBEI ¢ O~
HUM KDYIIHBIM NHPEHOMIOM B LEHTPE
Kaka0ro.  XJIOpOIIacThl  COEAMHEHBI
LHUTOIUIA3MOi, B KOTOPOHl 3aKIIOYEHO
AApo. B KieTke 3urHeMsl BHJIHBI Ka-
TICJIbKH }1)’6"1“:}]5[}( BEIIECTB.

Pox Cosmarium. Knetkn o0bra-
HO ¢ riyGOKO#l MepeTsKKOM, Aensiieit
€€ Ha JIB€ CUMMETPHUYHBIC MOJOBHHKH
(puc. 39). TlomykieTkH pasHOOOpasHbI
1o (opMe: OKpyIIIble, MHPAMHAAIBHbIE,
MHOIOYrojlbHbIE M T. II. X}]OpOﬂJ’lﬂCTbl
OOBIYHO OCEBbIE, 10 OAHOMY B KaXKIOi
TIOJIYKJIETKE, ¢ HECKOJBKMMH IIPOJA0JIb-
HBIMH IUIACTUHKAMH, KOTOPbIC BH/HBI B
Buze pebep win cknanok. Kak npasuio,
HMEIOT OJMH OONBIIOH UEHTPATBHBIH
nupeHona. B MecTe mepeTsikku Haxo-
JMTCS SIAPO, OOBIYHO HEBHAMMOE B XKH-
BOM COCTOSIHHUH.

Puc. 39. Cosmarium sp.
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KOHTPOHI:NI:IE BONPOCHLI U 3ajaHus

Onuinte 0COGEHHOCTH TI0JIOBOTO Pa3MHOKEHHs y Spirogyra.

. Kakue BH/IbI XJIOPOILIACTOB MOKHO OTMETHTD Y 3€JICHBIX BOﬂOpOCﬂCﬁ?
. Kaxoii Taiuom xapakrepen st Knagogopsi?
. Tne BeTpeuaroTes 3enensie Bo1opociu?
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WU3yyeHune ocoGeHHOCTEl CTPOGHUA KNEeToK U MHOroo6pasus
npepcTaBuTenel otaena cyanobacteria (cyanophyta).
Tunbi MOPHONOrMYECKOI OpraHM3aLMu Tannoma Bogopocnen
Ha Npumepe cuHe3eneHbIX Boaopocnei

Leas paGoTel: H3YdHTh OCOOEHHOCTH CTPOGHHS KIETOK MPOKAapHOT
Ha MPUMeEpe IMaHOOAKTEPHil M MO3HAKOMHUTLCS C Pa3HOOOPa3HeM TAUIOMOB H BH-
JIOB IMAHOMPOKAPHOT.

3anaun:

1) M3rOTOBUTH BPEMEHHBIC NpEMapaThl M H3YYHTh CTPOCHHE KIETOK CHHE-
3eJIeHBIX BOAOPOCIIeil Ha IpuMepe poaa Anabaena;

2) 103HAKOMHTBCS C Pa3sHOOOPa3HeM LHAHOOAKTePHiA;

3) u3yunth THIBI MOP(ONOrHYECKOH OPraHM3ALMK TAIOMA BOAOPOCIEH
Ha PEMepe CHHE3eIIeHBIX BOTOPOCIIEi.

TeopeTuyeckue cBeaeHUs

Tlonnmanue opeanusayuu manioyma KpaifHe BaKHO UL M3yYCHHS JBOIIO-
LUK ¥ KIacCH(UKaIH Bo1opociei. Mopdonoruyeckas SBOMIOMIS Pa3HBIX OTAE-
JIOB BOZIOPOCIIEii IIUTa MapasuiebHo. BeposTHO, MpeaKkn, HMEIoNIHe OJHOKIETOU-
HYIO OPraHU3alMI0 MOTJIM JIaTh HAYAIO TPECTABUTENSAM C KOJIOHHATLHOH, HUTYA-
TO#

u apyrum (popMamMu OpraHH3aLMH TAUIOMA B KakKIOH M3 (QHIOreHeTHYECKHX JH-
nuit. PaccMoTpum cTynenn Mopdomorudeckoii nuddepeHumanii Boxopocei.

Momnajuasi (KIyTHKOBasi) OPraHH3alMs XapaKTEPU3yeTCs aKTHBHO#H Moz-
BHKHOCTBIO. OHA MPHCYIIA MPEkAE BCEro OAHOKICTOYHBIM JKIYTHKOHOCIAM, KO-
TOpbIE SIBJIAIOTCA HAYANBHBIMH 3BEHBSAMH BOIMIOLMH MHOTHX OTAEIOB BOZOPOC-
Jieid. Pa3HOBMIHOCTh MOHA/IHOW OPraHM3alMK — MOABIKHbIE (61aromaps KryTH-
Kam) KOJIOHMH M IeHOOMH (KOIOHHH BOJIOPOCIEH, B KOTOPBIX HHCIO KJIETOK T1O-
CTOSHHO HA MPOTSUKEHMH BCeil XKU3HM). Y BBICOKOOPraHH30BAHHBIX BOJOPOCIIEH,
Hanpumep OyphIX, MOHAJHOH CTPYKTYpOil 00IazaroT JMIIb KIETKH, CIyXallue
JUIS pa3sMHOXeHHs: Gecronoro (300Cmopbl) W TONOBOro (rametsi). Ilpumepsr:
Chlamydo-monas, Euglena n np.

PusonoauanbHas (aMeGouHas) Oprauu3anus HabIoaaeTCcs y HEeKOTOPBIX
JIHIICHHBIX TBEPIOH 00OTOUKH KIETOK, y KOTOPHIX OTCYTCTBYIOT (HUIH BPEMEHHO
MCYE3aI0T) XKTYTHKH, & TOJBIH MPOTOMIACT BHKeTCs amebouano. Oun obpasyior
LUTOMIA3MATHIECKHE BHIPOCTHI TICEBJONOINK M PH30MOMH. XapaKTEpHB! UL
30JI0THCTBIX H XKEITO3eNCHBIX Bogopociei, Hanpumep Chrysoamoeba radians.
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TemumoHaaHbIi (MAJbMEIOH/IMbII), WIH KalCaabHbIH, TUIl OpraHu3a-
LUH [IPEJICTABICH HEMOJBHKHBIMH, MOKPHITHIME 000T0YKAME HITH TOTBIMH KIET-
KaMH, TIOTPY/KEHHBIMH B 00IIYI0 CIi3b. KIeTKH HMEIOT COKpaTHTEIbHbIE BaKyOIIH,
CTHTMBI M JPYrHe OPraHE/UIbl, XapaKTepHbIe Iii MOHAAHbIX (opm. CrusucTsie
TAJIOMBI MMEIOT Pa3THdHbIC Pa3Mephl i O4epTanus (4sterococciis).

KoOKKOM/IHASI OPraHM3alMs XapaKTEPH3YeTCs HEMOJBHKHBIMH B BEreTa-
THBHOM COCTOSIHHH, TIOKPBITBIMH O0OJOYKAMH KICTKAMH, OJHHOYHBIMH HIIH CO-
©IMHEHHBIMH B KOJIOHHH H LEHOOHH (XJIOpE/Ia, UeIICTPyM, AHATOMOBBIE BOIO-
POCITH H JIp.

Hurtyaras (TpuXajbHasl) CTyIeHb OPraHU3allly NPEJCTABICHA KICTKAMH,
COE/IMHEHHBIMH B IPOCTHIC HUTH. Y 3yKapHOTHYECKHX BOJOPOCIEH TaKyio opra-
HH3ALMIO TA/LIOMA MOYKHO BBIBECTH M3 MOJIBIUKHBIX HIIH HEMOJBHKHBIX OIMHOY-
HBIX (OPM, y KOTOPHIX MOAHGDHIMPOBATHCH OPHEHTALHS BEPETEHA IEICHHS, LH-
TOKHHE3 M 00pa3oBaHHe CTEHKH. KIIETKM HHTH JENATCS MONEPEYHBIMH MEpero-
poakamu, o0yc/IaBIHBas STHM ee HApacTaHHe B UIHHY. Berpedarorest kak cBoGOa-
HOXKHBYIIHE, TAK M IPHKPEIUICHHBIE K CyOCTPaTy HUTYAThIE BOXOPOCTH. VY IHAHO-
GakTepuii IpoCTas HUTh Ha3bIBaeTCs TpUXOMoM (Anabaena, Ulothrix).

PasHOHMTYATLIA, MIM reTepOTPHXA/IbLHbIN, THII OPraHM3ALMH CIOXKHEE
MPEBIAYIEr0 M XapaKTePH3yeTCs ABYMs CHCTEMAMH HHUTEH (B CBA3H C PasHBIMH
BBITIONHACMBIME (DYHKIHSAMHE): CTETIOMMMECS 10 CyOCTpaTy M OTXOASAIINMH OT
HHX BEPTHKATBHBIMH HUTAMH (y 3€JICHBIX, OYPBIX, KPACHBIX, JKENTO3EICHBIX).

TlceBaonapenxuMaTo3Has (JI0KHOTKAHEBAsl) OPraHU3allUs XapaKTepu3y-
ercs 00pa3’oBaHMEM KPYITHBIX, OOBEMHCTEIX CIOCBHII B PE3y/IbTaTe CPACTAHHA
HHUTEH (HampHMep y KPaCHBIX BOJOPOCIIEH).

TMapenxumaTo3nasi (TKaHeBasi) OPraHM3alHMsA TAKKE JIETKO BBIBOJMTCS
W3 HATYATOI: B Pe3y/IbTaTe AeICHHS KICTOK HHTH HE TONBKO B IIONEPEYHOM, HO K
B TPOJONBHBIX HAMPABICHHAX 00PasylOT 0OBEMHBIC CIOCBHINA C TKAHSAMH, BBI-
MONMHAOMWMMH pasHble GyHKmmu. TkaHeBas CTPYKTypa MpEACTaBICHA y OyphIx,
KPACHBIX H 3e/ICHBIX BOXOPOCIEit.

Cudonanbnas, wim cu(oOHOBAsI, OPraHM3ALMA OTIHYACTCS OTCYTCTBHEM
MONEPEYHBIX KIETOYHBIX MEPEropoIoK, MOITOMY TAIIOMBI 4ACTO MMEIOT KPYIIHBIE
pasMepbl. SIepHbIe IeNeHus He CONMPOBOKIAIOTCSA IMTOKHHE3OM, U B Pe3y/bTaTe
BO3HUKAET LEHOUMTHbIH MHOTOSIEPHbII TAlIOM, MPECTABIAIOMM co60il onHy
THTAHTCKYIO KIETKY C HENPEpBIBHOH BaKyOIbIO, COACPKAIIE KICTOUHbIH COK,
GONBIIMM KOMTHYECTBOM silep. B 3ToM ciydae 4acTO roBOPAT O HEKICTOYHOM
cTpoennn. IIpuMeps! — jKenTo3eneHsie (BOMEpPHs) U 3e1eHble BOAOPOCIH (Kayiep-
ma). [leperopoIki B TAKOM CJIOEBHILE MOTYT TOSABIATHCS JIMIIb IPH €0 TOBPEX-
JleHuH WM 00pa3oBaHMM PENPOAYKTHBHBIX OpraHos. B ofomnx cmywasx mpomecc
00pa3oBaHus MEPErOPOIOK OTIHIACTCS OT U3BECTHBIX CMIOCOO0B MX (HOPMHPOBAHMS
Y MHOTOKJIETOYHBIX PacTeHHH. BO3HHKHOBEHHE TOrO THIA CTPYKTYPHI MPHBEIO
K (hOPMHPOBAHUIO KPYITHBIX TAKCOHOB, MPE/ICTABUTETH KOTOPBIX, 0COGEHHO B MPO-
[UTbIE TEOJOTHYECKHE JMOXH, MOMyYHIH IIHPOKOE PACHPOCTPAHEHHE B MOPAX
H OKeaHax Bcero Mupa. OIHAKO 3TO HampaBiIeHHE MOP(OIOTHYECKOi IBOMIOLHH
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BOJIOPOCIIECH 0Ka3al0Ch TYNHKOBBIM, HE BbIACPIKABLIMM KOHKYPEHLMH C Maruct-
PATBHBIM JBOMIOLHOHHEIM ITyTeM, BO3HHKIIMM HAa OCHOBE [ENCHHS KICTOK H IpH-
BE/IINM K TOSIBICHHIO TKAHEH.

CugoHOKIAIaNbLHAS OPraHU3AIHs OTIHYACTCS OT CH(POHOBOH TeM, 4TO
oOpasyromuiics BHauane CH(OHOBBII TAIIIOM PAHO HIIH TO3IHO ACTHTCS HAa MHO-
TOs/ICPHbIE YIACTKH, HIH CerMeHThl. OCHOBHBIM IPH3HAKOM CH()OHOKIAAATEHOIO
THIA CTPYKTYPHI SBISETCS CIMOCOOHOCTH K OOPa30BAHMIO CIIOXKHO YCTPOCHHBIX
CITOGBHIII, COCTOSIIMX M3 TEPBHYHO MHOTOSICPHBIX CETMEHTOB, H3 MEPBHUHOIO
HEKJIETOYHOTO COeBHIIA (B PE3y/IbTaTe CErPEeraTHBHOTO JeNeHHs). XapaKTepHOi
0COOEHHOCTBIO CErperaTMBHOrO JIENCHHS, JIEKAMEro B OCHOBE (HOPMHpPOBAHHS
CH(OHOKIAATBHOTO CIOCBHINA, ABIACTCA Pa30OIICHHOCTh MPOLECCOB MHTO3a H
nurokuHe3a. CHOHOKIANATBHBIH THIT CTPYKTYPhI H3BECTEH JIIIb Y 3/CHBIX BO-
nopocueit (kmagopopa, akpocudorns, MUKPOANKTHOH). Hanpasnenne Mopgomnoru-
9EeCKOH IBOIIOLIH, BO3HUKIIEE HA 0a3e CErperaTHBHOIO JE/IEHHS, XOTS U MPHBEIO
K (OPMHPOBAHHMIO HOBBIX KPYIHBIX TAKCOHOB M 3aBOCBAHHIO HOBBIX OHOTONOB
M SKOJIOTHYECKHX HHII, HO BCE K€ OKA3aI0Ch €lle OJHOH MOGOYHOMH, TYNMHKOBOH,
BETBBIO MOP(OIOrHYECKOi IBOTIOLIH PACTEHHIA.

Tlepeuncriennbie CTyneHH OPraHM3alUMK Ta/loMa Haubonee MONHO Mpei-
CTaBIICHBI Y 3€NICHBIX, 30I0THCTBIX, JKENTO3CICHBIX H THHODHTOBBIX BOXOPOCIEHL.
B 9THX TAKCOHAX THIBI OPTAHM3ALMH TAJIIOMA TOJOXKCHE! B OCHOBY JCICHHS Ha
MOPSAZKH, TOCIEI0BATENBHOCT KOTOPBIX B KaXIOM OTAENE OTpAkaeT ACHCTBH-
TeJTbHYIO KAPTHHY €ro (UIOreHeTHYECKOro pasBUTHs. [{JIst IBIICHOBBIX BOAOPOC-
J1eif, KpOME MOHAHOM, TMOKA HE YCTAHOBJICHBI APyrHe CTyneHH auddepeHunpos-
k1 Tawoma. HaoGopot, y Gypeix BomopoCiell HEH3BECTHBI MPHMHTHBHBIE TIO/-
BHJKHBIC M HEMOJBHKHBIC OJTHOKICTOYHBIC H HHUTYATBIC MPEJACTABHTENH. Y HHX
npeolIajaloT BEICIINE CTyNeHH MOPhOIornyeckoil AnepeHInpOBKH TaIoMa:
reTepoTpUXaNbHas, IICEBIONAPCHXHMATO3HAS U TAPEHXUMATO3HASL.

TlockosbKy HauaibHBIE CTYNEHH 3BOJIOIMH MHOTHX OT/ENIOB BOJAOpOCIEi
MPE/ICTABICHBI JI0BOTHHO CXOAHO YCTPOCHHBIMH MOHAIAMH, PA3IHYAIOIIHMHCS,
O/IHAKO, 1O OKpAcKe, MPOAYKTaM METaboIH3Ma M CTPOCHHIO JKIYTHKOB, Mapai-
JIeNbHBIH XOJ1 SBOJIIONMH B PA3HBIX OT/ENAX BOAOPOCIEil 0OBICHAETCS TIapaieb-
HBIM Pa3BHTHEM W3 MOHAIHON OCTATBHEIX THIIOB MOP(OIOrHIECKOi OpraHH3aLIK
TanIoMa. YCIOKHEHHE CTPOEHHS M TIEPEXO/l K MHOTOKJIETOYHOCTH COTMPOBOKIA-
TIHCh TIOTepeii MOJBIKHOCTH B BEreTATHBHOM COCTOSHHM. VICXOIHAs MOHamHas
OpraHH3aLHsA COXPAHSIACH TOIBKO y PENPOAYKTHBHEIX KICTOK (M TO HE BCEr/a).
TIpu 5ToM monBWKHAA MOHAJHAs CTajus, BCe Oojiee COKpamasich, yaepkana oc-
HOBHBIE 4ePTHI POAOHAYATbHOI (HOpMbL. BOT mOYeMy MOHAJHBIE PENPOAYKTHBHBIE
KIICTKH BOJIOPOCIIeii M3 PasHBIX OTJENOB CTOIb MONHO BOCIPOH3BOST IPH3HAKH,
MPUCYIIHE OTHOKJIETOUHBIM MOHAIHBIM TIPE/ICTABUTENIAM JAHHOTO OT/IeNa.

Iapcrso Bacteria BKmoYaeT BCe MPOKAPHOTHIECKHE OPraHU3MbL, K KOTO-
PBIM OTHOCAT OaKTEpHHM, BBIAEIAA MMAHOOAKTEPUM (CHHE3ENEHBIE BOIOPOCIH) M
npoxsopoduThi. B KI€TKax MPOKAPHOT sIEPHbIH MAaTEPHAT MPEICTABIICH B BUIE
konbuesoit /THK u He opranu3oBaH B A7p0, OKPYKEHHOE MeMOpaHaMH, OTCYTCT-
BYIOT SIPBILIKH, HET TAK)Ke IUIACTH]I, MUTOXOH/pHIf, annapata ['oibku u apy-
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THX OKPYKEHHBIX MEMOPAHOH OpraHesul. UCYIIECTBIAIOIIHE a3POOHBIH (POTOCHH-
Te3 MPOKAPHOTHI € x1opoduntom a (xa a) otnocatcs k otaeny Cyanobacteria wia
Cyanophyta, a ¢ x1opogunnamu a n b (xa b) —x Prochlorophyta.

Ortaen Cyanobacteria (Cyanophyta) BKio4aet OKOJIO 2 ThIC. BHOB, LIH-
POKO pacripoCTPaHEHHBIX B Pa3HOOOPA3HBIX BOAHBIX M BHEBOJHBIX GHOTOMax. DTH
OpraHu3Mbl Ha3bIBAIOT [MAHOOAKTEPHSIMH, MAHONPOKAPHOTAMH, LIMAHESIMH 1 Yac-
TO MCMOMB3YIOT TEPMHH «CHHE3ENEHbIE BOJOPOCINY, TAK KaK OHH, B OTJIHYHE OT
Apyrux (POTOCHHTE3HPYIOLHX OaKTepwii, 06Iaal0T OKCHIeHHBIM (DOTOCHHTE30M.
Boztopocn MOTyT ObITh MPHKPEIUIEHHBIMH M HENPUKPEILIEHHBIMU K CyOcTpaTy,
HETIO/IBHKHBIMA MITH CIOCOOHBIMH K CKOJB3SIIEMY JIBHKEHHIO, OTHAKO XKTYTHKOB M
pecHHYEeK HUKOTA He 00pasyioT. KieTku 00bIMHO MHKPOCKOIHYECKHE, HO pa3sMephl
KOIIOHMANLHBIX MHJIMBUIIOB y Psjia BUIOB (Hanpumep y Nostoc) MOTYT JOCTHTaTh
HECKOJIBKHX CaHTHMETPOB. OCOOEHHOCTH CTPOGHHS KIETOK MPEICTAaBHTENEH OT-
nena Cyanobacteria (Cyanophyta) cnenyromue:

1) uMaHOGAKTEPHH MMEIOT KOKKOMIHBIH, TPHXATbHbIH, reTepOTPHXaTbHEIH
TN quddepeHumaui TauIoMa U GBIBAIOT OTHOKICTOYHBIMH HITH MHOTOK/ICTOUHBI-
MH, 4acTO KOJIOHHATbHBIMH. OueHb peko HaGMI0AeTCs TEHNSHIHs K IUIaCTHHYA-
ToMy (HITH 0OBEMHOMY) PACIIONOKEHHIO KIECTOK;

2)y umaHoGaKTepHii OTCYTCTBYIOT siepHas 00OIOYKA M MHTOXOHAPHH.
JIHK-KO/IbLEBOTO THITIA; PACMONOKCHA MO LEHTPY KICTKH (HYKJIEOIIa3Ma).
Hepe/iko BCTPEYaIOTCs ra30BbIe BAKYOIH;

3) KIETKM COAEpKAT TAKME NHIMEHTH: Xiaopoduan Ba,  -kapoTuH,
C-(DHKO3PUTPHH, ATOPUKONMAHHH, C-puKOLHaHuH. BIarogaps nUrMeHTaM CHHE-
TO M KPAacHOTO L[BETA 3TH OPraHU3MEI M HA3BIBAIOTCHA CHHE3CICHBIMH BOIOPOCIS-
Mi. OZHAKO MX OKPAacKa MOKET CHIBHO BAapbHPOBATHCS B 3aBUCHMOCTH OT KOMOH-
HAIMM [HTMEHTOB, T. €. ObITh NMOYTH 3€/ICHOM, OTHBKOBOI, XKEITOBATO-3eICHON 1
JIpYTO;

4) XJIOpOIUIACTEI OTCYTCTBYIOT. IIHIMEHTBI HAXOAATCSA B OJMHOYHBIX THIIA-
KOMJIaX, PAaCIONIOKEHHEIX CBOOOAHO B muromaasme mo mepudepuu kierku. Co-
CTaBHBIM KOMIIOHEHTOM (DOTOCHHTETHYECKOTO anapara HaHOOAKTEpHil ABIAIOT-
s PUKOGHIHCOMEL;

5) KIeTo4Has CTEHKA 4YeThIpexcioiias. OCHOBY ee COCTaBIAET MEeNTHIOT-
JOKAH — MyPEHH, PACTIONATAIOMIHIICS MOBEPX ILIa3ManeMMbl. MHOroC/I0iHas Kie-
TOYHAS CTEHKA BBINOJTHACT ONMOPHYIO M 3AIMTHYIO (GYHKUMH H HIpaeT poib
B 06MeHe BemecTB. YacTo BOKpYT Hee 00pa3yroTCs CIM3UCTEIE YeXibl (M Bara-
nma);

6) 3amacHbIC BEIIECTBA TAKHE: IMAHO(DMIMHOBEII KpaXMall — MOIHCAXapHL,
Gmu3KHiT K [IMKOTeHy, a TAKXKe IHAHO(DHINHOBBIE TPAHyIbI (COSIHHEHNE a30Ta) H
nomidocdarnsie Tena (coeaunenus Gochopa);

7) MOJIOBOi MPOLECC OTCYTCTBYET, XOTS HMEIOTCS CBEACHHS 00 M3peKa Ha-
6m101aeMO#i FeHEeTHYECKOH PeKOMOHHALIMH Y HEKOTOPHIX BHIOB;

8) npeobiazaer Gecronoe PasMHOKEHHE 3a CYET JE/ICHHs KJIETOK I0MoJIaM,
NpH 3TOM BHYTPEHHHE CIIOM OOOIOYKH KJIETKH BPAacTalOT BOBHYTPb KICTKH (I10-
JI00HO 3aKpBIBAOIIIEiCs HPHCOBOIT Anadparme). BeretarnsHoe pasMHOXKEHHE 0CO-




