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HPEANCJIOBHUE

YuebHoe nocobue «IBoonus U (PUIOreHUs] pacCTeHUN» MpeHa3Haye-
HO JUIsI CTY/ICHTOB OMOJIOTHYECKUX CHEIHAIbHOCTEeH YHUBEPCUTETOB, CIIC-
A ATTU3UPYIOIIMXCS 110 JUCIUTUIMHAM OOTaHHYECKOTO MPOo( s THEBHON U
3a04HOM (popm 00yueHus. OHO BKJIHOYAET B C€Os Kypc JICKIIMM IO OJIHO-
UMEHHOU nucnuIuinHe. V3mokeHHbIe B TOCOOMU MaTepHabl OTBEYAIOT CY-
IMIECTBEHHO PACIIMPEHHBIM IporpamMmMam o0Iero kypca 6oranuku. OHu
MOTYT OBITh HCTIOJL30BaHbI TIPU U3YYCHUHN OTIEIBHBIX pa3feioB «Mopdo-
Joruu pacteHui» u « CHCTEeMaTUKH PACTCHHI, a TAKKe « DBOJIOIMOHHOTO
yueHus». Kpome Toro, Ha 6a3e MarepuaioB mocoOus BO3SMOKHA OpraHu3a-
1ust (CocTaBjeHUE paboUrX U Y4EOHBIX MPOrpaMM) U MIPOBEJACHUE CIHEIH-
ATBHBIX KypcOB, Hampumep, «lIporcxoxneHne KIETKH», « IBOIIOIHUS BBIC-
X PaCTEHUNY, « DBOJIOIUS IUKJIOB Pa3BUTHUS PACTCHHUN» H JIp.

AKTYaJIbHOCTh W3JIaHHS OMPEISIACTCS TEM, YTO B COBPEMEHHOU ydel-
HOM JIuTepaType HeT 0000IIarIIEero y4eOHOro mocoous 1o mpoodiemMam Bo-
JFOIMUA PACTEHHWH B TpejesaX BCETO PacTUTEIBHOTO 1IapCTBa, HAuWHAs OT
MIPOUCXOKICHUS KICTKH U 3aKaHYMBAasi TOKPHITOCEMEHHBIMY PACTECHHSIMHU.

[TocoOue cOCTOMUT M3 BBEICHUS, CEMU TJIAaB W 3aKIIOYCHUS, B KOTOPHIX
OCBEIIAIOTCS Y3JIOBBIC MPOOJIEMBI MOP(HOJIOTHYECKON IBOJIOIIUH, IBOTIOIHH
IIUKJIOB Pa3BUTHS U QUIOTCHETUUECKUX CBS3CH HUBIINX M BBICIINX pacTe-
HUW, OCHOBHBIC JBOJIOIMOHHBIC TCOPUHU (TEOpHUs cCHMOMOTreHe3a, CTeIsIp-
Has TCOpHSs, TEIIOMHAs TEOPHs, TEOPUU TPOUCXOKIACHUS I[BETKAa M Jp.), a
TaK)ke MHOTHE JpyTrue MpoOiieMbl. borarbelii MINTFOCTPaTUBHBIN Marepua,
npeACTaBIeHHBIN Ha 99 TabnuIax, CiocoOCTBYET HAMIYYIIIEMYy TOHUMaHHIO
Y BOCIIPUSATHIO OCHOBHBIX TOJIOKCHU 3BOJIOIUHA U (PUIOTCHUMU.

B mocobun Hammm oTpakeHUe B3Il aBTOpA Ha IBOJIOINMOHHEIE B (H-
JIOTEHETUYECKHE TIPOOJIEMBbI, KOTOPBIE B PsC CIydacB SBJISIOTCS aJIbTEpPHA-
TUBHBIMHU OOIICTIPHHSATHIM. DTO KAacaeTcsl OTHOMICHHS K IpodieMaM T0JTH-
bumMu 1 MOHO(MUIIUHU, YPOBHSM OPTaHU3alMH U (PUIOTCHETHYECKUM CBSI-
35IM, POJICTBEHHBIM OTHOIIIEHHSIM TAKCOHOB BBICIIETO TTOpsiaka. [loaTomMy miis
pEIICHUS] COOTBETCTBYIOIIUX MPOOJIEM TIPEe/IararoTcss OpUTHHAIbHBIC TOJI-
KOBaHUS (DUIOTEHETUIECKOTO M TAaKCOHOMHYECKOTO (Ha YPOBHE BBICIIIMX
TaKCOHOB) XapaKTepa, YTO HAIJIO OTPAKECHHUE B CO3JIaHUH CXeM (PHIIOTeHE-
THYIECKUX OTHOIICHHIA BBICIITUX PACTCHHI M TAKCOHOB B PAHTE OT/ICIIA U BHIIIIC.
[Tpennaraembie cXeMbl OTKPBIBAIOT BO3MOKHOCTH JUISI TUCKYCCHI M TIOHC-
KOB HamOoJiee MpueMJIEMbIX pelIeHUN MPoOJieM 3BOJIOLUH U (PUIOTCHUU.
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BBE/IEHUE

Pacturtenbubiii Mmup 6uocdeps! npeacrasieH npumepao 500 000 Buaa-
Mu. B nmopasistoniem cBoeM OOJBIIMHCTBE PACTEHUS - aBTOTPO(HBIE Opra-
HU3MBI, B OCHOBHOM (hOTOTpO(HBIE, B OTIUYUE OT T'pUOOB, CIU3EBUKOB U
OakTepuii, sIBISIOUUXCS reTepoTpodamu (Kpome xemMoOaKTepuit).

Pacrenns nmeror crienmpuyeckoe cTpoeHue KieTku. OHa OKpyKeHa IIJIoT-
HOM KJIETOUHOW 00O0JIOUYKON, HE ITPOITYCKAIOIIEN TBEPAbIX YACTHIL, TO3TOMY MO-
KET BOCIIPUHUMATH U3 OKPYKaroIIel cpesibl HEOOXOIUMBIE [Tl )KU3HU Belle-
CTBa TOJIbKO B PACTBOPEHHOM COCTOSHUM. B CBSI3M C 3TUM MUTaHUE PACTEHUI
CTaJIO 3aBUCETh OT pa3Mepa MOBEPXHOCTU COIMPUKOCHOBEHHUSI TEJIA C OKPYKalo-
e cpesoit. BeneacTBue 3Toro CTpoeHre OONBIMHCTBA PACTEHUN XapaKTepH-
3yeTcst 0oree CIIOKHBIM, YEM Y JKUBOTHBIX, BHEILIHUM pacujIicHEHUEM.

Pactenus o0nanaroT Majaol MOABUKHOCTBIO, YTO MOXKHO CUMTATh IJIaB-
HOM MpUYMHON 0co0oro crocoba ux pacceneHus. JKUBOTHbIE OOBIYHO pac-
CEJISIFOTCS] BO B3POCIIOM, BO BCSIKOM CJIy4ae aKTUBHOM, COCTOSHMH. B mpoTu-
BOMOJIOKHOCTH 3TOMY JIJIs IIOAABJISIOIIEH MacChl PaCTEHUMN XapaKTepHO pac-
CeJICHHE 3auaTKaMu - auacnopamu. J(uacmopsl y pacTeHHil pa3HOOOpa3HBI.
OT0 MOT'YT OBITh CHIELUATM3UPOBAHHBIE OJMHOYHBIE KIETKH (CIIOPbI), CIIOKHO
YCTPOEHHbIE MHOTOKJIETOYHBIE Tella, CoAepKaliue B cede 3apoabli (ceme-
HA, IUIOJbl, YACTH IO, COTUIOAMS), CIIEMaTU3UPOBAaHHbBIE YaCTH Berera-
THUBHOTO TeJia (BBIBOAKOBBIE MOYKH, KITYOHHU, TYKOBUIIBI U TIP.).

Jnacnopsl, B IEPBYIO OYepe/b CHOPBl U CEMEHA, BO BPEMs pacCesIeHUs
OOBIYHO HAXOATCS B COCTOSSHUU MOKOsL. B 3TO BpeMs y HUX He 0OHapyKH1Ba-
I0T HU POCTa, HU JAPYTUX BUIUMBIX POSIBIACHUMN XKU3HU. OHU TPOIOIIKAIOT
OCTaBaThCsl B TAKOM HEAKTUBHOM COCTOSIHUM, MOKAa HE MOmaayT B Oiaro-
NpUSATHBIE JJIS JajdbHEHIIero pa3BuTus ycioBus. Torna HaunHaercst Gopmu-
pOBaHNE HOBOM 0COOU pacTEHMUSI.

Pactenus o6magatoT cnmocoOHOCTBIO K (POTOCHMHTE3Y, B IPOLECcCEe KOTO-
pOro MpH B3aUMOACHCTBUM COJIHEYHOM SHEPIrUH, BOABI M YIIIEKUCIIOTO ra3a
o0pa3zyeTcsi OpraHuYeCcKoe BEIIECTBO U BBICBOOOKIAETCA CBOOOAHBIN KHC-
Jopof. 3eJeHBIA MOKPOB 3€MJIM €KEroJHO CO3JaeT COTHU MUILIMAPJIOB
(4,5x10'") Tonn opranmyeckord Marepuu. Kpome TOro, modt BeCh KHCIIO-
POz cCoBpeMeHHOM arMocdepbl UMeeT OMOTeHHOE MPOUCXOKIICHHE.

Bce MHOrOOOpasue pacteHuil moapasAessiercs Ha JIBe IPyNIbl - HU3IINUE U
BbICcIIKE. Teno HU3IMINX pacCTeHU HOCUT Ha3BaHKE TAJJIOM U UMEET MPOCTYIO
OpraHu3aluIo0 (OJHOKJIETOUHbIE, MHOTOKJIETOYHbIE HUTYATbIE, IJITACTUHYATHIC
wm cinabo nuddepeHpoBaHHbIE HA TKAHU OpraHu3Mbl). Briciine pacte-
HUS IMEIOT CJIOKHYIO TKaHEBYIO U epeHIMALNIO U TOApa3/IelieHUe Tea Ha
oprasbl. Husmme pacteHus )KuByT B BOIHOU CPEZIE, pEXKe Ha CYILE BO BJIAXKHOU
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WJIM HACBIIIEHHON MapaMy BOABI CPEAE U MPU HACTYIJICHUU 3aCYXH TEPSIOT
BOMy U BIAJAIOT B COCTOSIHUE CKPBITOM JKU3HU, WM aHabuo3. Takum obOpa-
30M, Y HA3IIUX PACTCHUN BOJIHBI OOMEH HE CTaOWIU3UPOBAH U UHTEHCHUB-
HOCTb MX KU3HEHHBIX IMPOIECCOB LEJIMKOM 3aBUCUT OT HAJIMYMS BJIATU B OK-
pyxaroiien cpene. Takue pacTeHUs Ha3bIBAIOTCS MOMKUIOTHIAPUIECKUMU.

Bpriciiue pacteHus cnocoOHbI CTaOMIIM3UPOBATH COIEPKAHUE BOJIBI BHYTPHU
CBOETIO TeJia U SIBJISIIOTCS OTHOCUTENIbHO HE3aBUCUMBIMHU OT KOJICOAHU S BIIaXK-
HOCTH B MOYBE U aTMOc(epe - rOMONOruApudecKne pacTCHHUSI.

Brixon Ha cy1ry noTpeboBai afjanTaiii K COBEPIICHHO HOBBIM YCIIOBHUSIM,
BBIPA3UBIIENCS B IEPECTPOMKE BCEU OpraHU3alMy pacTeHUs. Teno pacTeHus
OKa3aJI0OCh PA3JICJICHHBIM Ha JBE YaCTHU - MOI3EMHYIO U HAA3EMHYIO, BBIMO-
HAwonMe paznuuHbie QyHkuuu. Ilom3emHas yacTh obOecrneumnsia MOYBEHHOE
nuTanue (BCaChIBaHUE BOJBI U PACTBOPEHHBIX B HEW BEIIECTB), a HA/I3eMHAas
4acTh - GoTOCUHTE3. BMecTe ¢ TeM opraHsbl, pacnojIKCHHBIE B TTOYBE, MTOTE-
PSUTH BO3MOXXHOCTh (DOTOCHHTE3a, a OpraHbl, HAXOASIINECs: HaJl TTIOYBOMH, I10-
TEpsUTM HETOCPEACTBEHHYIO CBSI3b C MOUBEHHOM Biarod. Paznenenue QyHk-
I[U TIOBJIEKJIO 32 COOOM BOZHUKHOBEHUE aIAITUBHBIX CTPYKTYP BBICIIIUX pac-
TEHUH - BCACBIBAIOIIMX, IPOBOISIIINX, MEXaHUYECKUX, TOKPOBHBIX H JIp.

VY BBICHIUX PacTEHUI UMEETCS JIBAa OCHOBHBIX OpraHa - oOeT U KOPEHb.
[ToGer (a He cTebenb U JKUCT MO OTACIBHOCTH) CYUTAIOT OCHOBHBIM Opra-
HOM, MOCKOJIbKY BCE 3JIEMEHTHI 1M0o0era BO3HUKAIOT OHTOTCHETHUYECKU U3
€MHOI0 MacCUBa MEPUCTEMBI U JIpyr O€3 Jipyra CyliecTBOBATh HE MOTYT.
[TobGer B cBOIO ouepenp MmoapasaesieTcst Ha och (CTeOeb) U JTUCThS, Pa3in-
YaIOIIUEeCs MO CTPYKTYpe U (PYHKIUSIM U IOHUMAEMble KaK OpraHsl mobera,
T.€. KaK Obl OpraHbl BTOPOTO MOPSIKA.

PacTutenbHbie OpraHu3Mbl 00JIa7a0T MOJSIPHOCTHIO - PA3IUIUEM MEXK-
Ty TIPOTUBOMOJIOKHBIMUA TOYKaMU (TIOJIF0OCAMU) OpraHu3Ma, OpraHa Ujiu OT-
JeJIbHOU KJIeTKU. Takoe paznuune NposiBiIsieTCs] HE TOJBKO BO BHEIITHEM CTPO-
€HUM, HO U B (U3UOJIOTUYECKUX (DYHKIUSIX, HATPUMED, B 00pa30BaHUU, Tie-
PEABUKEHUU U HAKOIJIEHUU Pa3IMYHBIX BEUIECTB. B 3aBUCMMOCTH OT 3BO-
JIOIMOHHOI'0 YPOBHSI Pa3BUTHUS TOTO MM MUHOTO OPraHW3Ma MOJSPHOCTH
MOXKET MPOSBIISATHCS B O0JI€e MPOCTOM WJIM B OYEHB CIOKHOU (popMme.

XJTaMHJIOMOHA/1a B CBSI3U C €€ MOIBIKHOCTHIO 00JIaaeT MEePEeTHUM U 3a]1-
HUM TIOTFOCAaMHU. Y TTPUKPEIIICHHBIX BOIOPOCIIEH CYIIECTBYET PA3INUME MEXKTY
OCHOBaHUWEM M BEPXYIIKOHM (AlTMKATBLHBIM 1 0a3aJIbHBIM momocamu). Hanboms-
IIeH CJI0)KHOCTH MOJIPHOCTD JIOCTUTAET Y BBICIITUX PACTEHUH, TTPHUCIIOCOOIICH-
HBIX K )KU3HU B BO3MYIIHO-TIOYBEHHOM cpesie. OHa MPOSIBISIETCS B pACUJICHEHUH
TeJa Ha MOOErd M KOPHH, B Pa3IMUMU MEXKAY BEPXYIIKOW M OCHOBAaHHUEM
OTJEJBHOTO OpraHa, B CTPOCHUU W paboTe Pa3HBIX TKAHEW U KJIETOK, B CIIO-
COOHOCTH K BOCCTAHOBJICHUIO YTPA4€HHBIX YacTeu (pereneparuu). MHorue
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BEILIECTBA CHHTE3UPYIOTCA B OMPEICTICHHBIX TKAHIX, U UX NEPEIBUKEHUE TTPO-
VICXOJTUT M0 IMPOBOAAIIMM MYTSM IOJIIPHO, T. €. B ONPEACIICHHOM HaIPaBJICHUU.

Takke mJisl pacTeHUI XapakTepHa CUMMETPUSI, TPOSBIISIIOIIASICSA B 3aKO-
HOMEPHOCTSIX PACTIOJIOKEHUsI OOKOBBIX yacTeld. OHa MPOSBISETCS KaK BO
BHYTPEHHEM, TaK U BO BHEIIHEM CTPOCHHUHU OPraHoOB, B PACIOIOXKEHUU 0O-
KOBBIX OPraHoOB MO OTHOIIEHHIO K OCHM MAaT€pHHCKOro opraHa. Hampumep,
JUCThSl PACIONIAralOTCd CUMMETPUYHO OTHOCHUTEIBHO CTEOJsl, a OOKOBBIC
KOPHH - OTHOCHUTEIIBHO TOTO KOPHS, HA KOTOPOM OHHM BO3HUKIU. CHMMET-
puUs TPOSIBISIETCA U B MOBTOPSAEMOCTH CTPYKTYp BIIOJb OpPraHa - MeTame-
puu. CUMMETpUsI MOKET ObITh OMJIaTepaIbHON WIIM PaiHaTIbHOM.

MeToabl 3BOJTIOUMOHHOU MOP(OJIOrUd U (PUJIOTEHUU PACTEHUI

OBOIIOLIMOHHAsT MOP(MOSIOTUsl U3y4yaeT 3aKOHOMEPHOCTH 3BOIIOIIMOHHOTO
peoOpa3oBaHUsI PA3IMYHBIX MOP(POIOTHUECKUX CTPYKTYp - KIETOK, TKaHEH,
OpraHoB WM oprann3MoB. OHa TECHO CBsi3aHa ¢ (pUIoreHuei, OCHOBHOM 3a/1a-
Yeil KOTOPOH SIBJISIETCSI BEISICHEHHE POIICTBEHHBIX OTHOIICHUIA MEXTY PACTCHH-
SIMU, U3y4eHNE UCTOPUU PACTUTEIIHHOTO MHUPA, €ro IBOOIUKN. DUioreHus B
CBOIO OY€pe]lb TECHO CBSI3aHA C CHCTEMAarHKOM pacTeHHil, KOHEYHOU LIEJbIO
KOTOPOH SIBISIETCSI TIOCTPOSHUE (PUIOTEHETUYECKOW CUCTEMBbI pacTeHU. JTu
o0acT GOTAHWKU TECHO CBSI3AHBI IPYT C IPYTOM, TOATOMY METOIbI SBOJFOLIH-
OHHOM MOP(HOJIOTUY SIBIISFOTCSL TEMH JK€ CAaMBIMH, KOTOPBIMH TIOJIb3YeTCsI CHC-
TeMaTuka pacteHuit. OCHOBHBIMH METOIAMU SIBIISFOTCS. MOP(HOJIOrH4YecKue.

Iaseo00TaHUYECKUA METO/ TOBEPracT CPABHUTEILHOMY M3YUCHHIO HC-
KOITaeMbI€ OCTaTKH BEIMEPIINX pacTeHuii. Ecim Obl nMenach BO3MOKHOCTB H3Y-
YUTHh OCTaTKA BCEX BHUJIOB PACTCHHH, )KMBIIUX B TEUCHUE COTEH MHUJUIMOHOB
JIeT, TO MOYXKHO OBLTO ObI COCTABUTH OYEHB IMOJHYIO U JIOCTOBEPHYIO KapTHUHY
IBOJIOIIMN OTJCIBHBIX OPraHOB PACTEHHH M PA3IMIHBIX CHCTEMaTH4YeCKHX
rpynmn. PacteHus (kak W )KUBOTHBIE) COXPAHSIFOTCS B UCKOIIAEMOM COCTOSIHUU
JMIIb B UCKTIOYUTENBbHBIX Cy4asiX, AJIs 3TOro Tpedyercs ocodasi KoMOUHaIKs
ycioBuid. [ToaToMy OONBIIMHCTBO BUIOB, HACEISBIINX KOTJIA-TO 3€MJIFO U BITOC-
JeZICTBUY BBIMEPIIINX, UCUE3T0 OECClIeHO, U JIMITh HUYTOKHAS YacTh JOIIa
JI0 HaC B BUJIC UCKOMMaeMbIX OCTaTKoB. Kpome Toro, nckomaeMble OCTaTKu O4eHb
PEIIKO MPEJICTABIISIOT COOOM HEUTO 1eNbHOe. B OONMbIIMHCTBE CiTyyaeB 3TO OT-
JIeITbHBIC Pa3pO3HEHHBIE YaCTH, ()parMEHThI BET€TaTHBHBIX HJIM T€HEPaTHBHBIX
opranoB. TpeOyeTcs 6onbIiast pabora, YTOObI CBSI3aTh UX MEXITY COO0M. Tem He
MeHee, Majico00TaHNKa MMOCTABIISIET OCHOBHOW Marepualt 1S (PUIIOreHUH U T1a-
JIEO0OTAaHUYECKUN METOI SIBIISIETCS BAXKHEUIIINM ee MeTonoM. IMEHHO OH 1at
BO3MOKHOCTh COCTaBUTh MPEICTABJICHUE O MPEIKaxX BBICIINX PACTCHHM (OT-
KpbITHEe PrHIE0Opa3HBIX ), BBIICIHTE IPYIITY CEMCHHBIX MTAIIOPOTHUKOB H JIP.

6



DTOT METO MO3BOJIACT MPOCICANTh B HEKOTOPBIX CIIydasiX U 3BOIIOLUIO
OTJIENBHBIX MOP(OIOTHYECKUX CTPYKTYp. Hampumep, nmajieo0oTaHuYECKUE
MCCIIeIOBAHMS TTOKA3bIBAIOT, YTO B HaMOOJIee NPEBHUX CIIOSX, 1€ HAXOMST
HCKOMa€MBbIE€ PACTEHU I, TOCITOACTBYET IMXOTOMUYECKOE BETBJICHUE, YTO JAET
OCHOBaHHUE CMOTPETh Ha JUXOTOMHUIO KaK Ha MPUMUTHUBHYIO popMy. MoHoO-
MMOJIMAJILHOE M CUMIIOAUAJIbHOE BETBJICHUS SIBIISIFOTCS MPOU3BOAHBIMU OT
nuxoroMuueckoro. Ilaseo0oTaHnKa Takke MOKa3bIBACT, YTO APEBHEMIIIECH,
MPUMUTHBHOM (POpMOHN CTENM SBJISETCS MPOTOCTENb, HaOmonaemas y Pu-
HUeoOpa3HbIX. CpaBHUTEIBHOE U3YUYCHUE aHATOMUHM COBPEMEHHBIX U UCKO-
[MAEMBIX CIIOPOBBIX PACTEHUU IO3BOJMJIO YCTAHOBUTH, YTO U3 MPOTOCTEIIN
BO3HHUKJIA CU(POHOCTEIb, U3 HEE - JUKTUOCTEIb U dYCTElb. TaKoh XOJ pa3-
BUTHS TTOATBEPKAACTCS U OHTONCHE30M COBPEMEHHBIX MAaOPOTHUKOB. MX
IIPOPOCTKU UMEIOT MPOTOCTEINYECKOE CTPOEHUE, KOTOPOE MOCTENEHHO TIe-
PEXOIUT B CU(POHOCTEINUECKOE M B IMKTHOCTEINYECKOE.

BcnencrBrue HEMOMHOTHI T€OJIOTUYECKOM JIETOMUCH TIaBHYIO 4acTh (hak-
TUYECKOT0 Marepualia MPUXOAUTCS IOJydaTh MPU MOMOIIU CPABHUTEIIBHO-
MOP(OJOTUUECKUX UCCIAEAOBAHUM, T. €. CPABHUBAS COBPEMEHHBIC TPYIIIIBI
pacTEHUU APYT C IPYTOM.

CpaBHMTEJILHO-MOP(OSIOTMYECKIM METOIOM H3y4aroTCsl HBIHE >KUBYILIHE
OpraHu3Mbl. OTU CPaBHEHUS JAFOT BO3MOXHOCTB JIMIIIb KOCBEHHO BOCCO3AaTh 3BO-
JIFOIIMOHHOE Pa3BUTUE PACTEHUH, TOCKOJIbKY TIPEIKOBbIE (POPMBI, JaBIIME HAYa-
JI0 COBPEMEHHBIM BUaM, BBIMEPIIU, @ U3 COBPEMEHHBIX BUJIOB HU OJIMH HE COXpa-
HUJI TIOJIHOCTBEO BCEX YEPT CBOMX IIPEAKOB. Y MHOTUX BUJIOB HAPSLY C IPU3HAKA-
MU ITPUMUTUBHBIMH, APXaUYHBIMA MOXKHO HAUTH MPU3HAKU IPOTPECCUBHBIE,
ABOJIIOIIMOHHO TIPOIBUHYTHIE, UTO BHIPAKAETCS B sIBICHUH TeTepodarmun. Harmi-
qre TeTepo0arMruu OOBSICHIETCSI TEM, UTO OpPraHbl U YacTH JIFOOOTO OpraHru3Ma
(YHKITMOHATIEHO CBSI3aHBI MEXKTY COOOHM B Pa3IMYHON CTEMEHU U TEMITbI SBOJIIO-
IIUU STUX OPraHOB MOTYT OBITh HEOMMHAKOBHIMU. B pe3ynbTare ofuH OpraH co-
XpaHSET ApXanyHbIE YEPThI, TOIAA KaK JPYyrod CUIbHO CIENUATA3UPYETCS.

Jpyrast TpyITHOCTh CPaBHUTEIHHO-MOP(HOIOrMYECKOr0 METO/Ia COCTOUT
B TOM, YTO MapaJjIeIbHO C MPOIECCaMUu YCIOXKHEHUS U AuddepeHIuanuu
OIHUX CTPYKTYP UAYT HPOLIECCHI YIPOILIECHUS Apyrux. B oCHOBE penyKunu
(Hemopa3BUTHS) MHOTHX CTPYKTYP JICKUT MOTEPst UMH TeX (PyHKITUN, KOTO-
pBIE OHU paHee BBIMOJIHSIIM. B pe3ynbrare ynpoueHuss 1 yMEHbIIEHUS OpraH
MOXET IMPEBPATUTHCS B PYAUMEHT, MOTEPSABIINN CBOE 3HaUueHue. Hampumep,
B [IBETKAaX HEKOTOPBIX PACTEHUU PYIMMEHTAPHBIE THIYMHKU UMEIOT BUJ HE-
O0JBIIIMX OECIIOMHBIX CTaMUHOIUEB. B Tex ciydasx, Korja opraHbl COBEp-
IIICHHO YTPaYyeHbl, TOBOPAT 00 UX a0OpTHUpOBaHUU. ICTUHHYIO IPUPOIY MPO-
CTOTBI HE BCEI/A JIETKO ONPEAEIUTh, U PA3TPAHUYCHUE MIEPBUYHO MPOCTHIX
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CTPYKTYP U BTOPUYHO YIIPOIISHHBIX B PAJIE CIIydaeB MOXKET OKa3aThCs Kpai-
HE TPYAHOM 3a1a4eil.

CunpHOE ynpoIeHue 1eIbIX CUCTeM TKaHEeW M OpraHoB MHOIJIA ObIBaeT
CBsi3aHO ¢ MOPGOhU3UOIOTHUYECKUM perpeccoMm (00IIel AereHeparyeii) B
pe3yibTaTe mepexoa K mapa3uTu3My UiId HEKOTOPBIM JIPYTUM YCIIOBUSIM CY-
IIECTBOBaHMS (HaIpUMep, P Mepexosie BETKOBBIX PACTCHUM K YKHU3HU B
BOzIc). Y Mapa3uTOB MOTYT PEAYIIMPOBATHCS 3€JICHbIC JIUCThA, KOpHU. PacTe-
HUSI, TOTPY>KEHHBIEC B BOILY, UMEIOT YIPOIIIEHHOE BHYTPEHHEE CTPOCHHUE.

OnHUM 13 OCHOBHBIX IOHATHM 3BOJIIOIMOHHON MOP(OIOTUH SBJISETCS T10-
HSTHE TOMOJIOTUYHBIX M aHAJIOTUYHBIX OpraHoB. [1om roMoornyHpIMHU Oopra-
HaMH ITOHMMAaIOT OpPraHbl, BO3SHUKAIOIINE U3 OJHOTUITHBIX 3a4aTKOB M UMEHO-
1€ OIMHAKOBOE MpoucxoxaeHue. Harpumep, Oypble moueuHbIE YEITyH CHITbHO
OTIIMYAIOTCSI OT TUIIUYHBIX 3€JICHBIX JUCTHEB, OMHAKO OHHM BO3HUKAIOT B KOH-
quKe 1modera U3 TakuxX K€ JIMCTOBBIX 3a4aTKOB, UTO U 3eJieHbIe JIUCThs. Kity-
O0eHb KapTo(denst BOHUK U3 TUIMYHOTO OJIMCTBEHHOTO modera myTteM MeTa-
Mopdo3a (pe3Koro, HacJIeICTBEHHO 3aKPEIUICHHOTO BUJIOM3MEHEHUS), U €T0
TOMOJIOTMYHOCTh MOOETY MOXHO J0Ka3arh, U3y4asi €ro pa3BUTHUE U CTPOCHUE.

AHaJIOrMYHBIMH Ha3bIBAIOT OPraHbl, UMEIOIINE Pa3IMIHYI0 Mopdosoruyec-
KyI0 MPpUPONY (SBOIIOIMOHHOE MPOUCXOKJICHUE OT PA3IMYHBIX OCHOBHBIX Op-
T'aHOB, OT Pa3JIMYHBIX CTPYKTYP), HO BBITTOTHSIOIINE CXOMHBIC PYHKITUN 1 UME-
IOITUE CXOIHOE BHEITHEE CTpoeHue. Harprumep, MIUIIBI ¥ KOJTFOUKH, BBITIOTHSIFO-
e GYHKIMIO 3alIUThl, MOTYT UMETh Pa3IUUHYI0 MOP(OIOTHUIECKYIO PUPO-
ny: y 6apbapuca KOMOUYKU TPECTABISIIOT COOOM BUJOU3MEHEHHBIE JIUCThS, Y
CIIMBBI B KOJIFOUKY ITPEBpAIIAeTCs [IETMKOM OOKOBasi BETOUKA, & Y ITUTIOBHUKA U
KPhDKOBHUKA IIUIIBI - 3TO BBIPOCTHI HAPYXKHBIX TKaHeH crebins. Eme omaum
MIPUMEPOM aHATOTMYHBIX 00PA30BAaHUM MOTYT CIYKUTh TPOMaJIHbIE KOP3UHKU
MOJICOTHEYHHMKA U OTJICJIBHBINA IBETOK SIOJIOHM WM KOJOKOJIbuMKa. Kop3uHka
TMIOJICOJTHEYHMKA JIUIIIH 110 BUIMMOCTH ITOX0XKa Ha IIBETOK, a B JISHCTBUTEIILHOC-
TH TIPEJICTABIISIET COOOM COILBETHUE, COCTABJIEHHOE MHOKECTBOM MEJIKMX BHYT-
PEHHUX I[BETKOB, K&KIBIN U3 KOTOPLIX 00pa3yeT OIHY CEMSIHKY, U KPYITHBIX Kpa-
€BBIX JIOKHOS3BIUKOBBIX IIBETKOB, UMUTHUPYIOIIUX JIeTIeCTKU. [ [puIiBeTHbIC HC-
Thsl, MPUJABUHYTHIC CHU3Y K COI[BETHIO, UMUTHUPYIOT 3€JICHYIO YaIlICUKY.

KonBepreniueil Ha3pIBalOT TaKOE SIBJICHUE, KOTJIa OPraHW3MbI, TIPUHA/IJIC-
JKaIKe K Pa3HbIM CUCTEMATHUYECKUM TPYIIIaMm, IO BIUSHUEM CXOHBIX YCIIO-
BUIf OOUTaHUS TPUOOPETAIOT BHENTHEE CXO/ICTBO. YacTo MOHsATHE KOHBEPIeH-
UM TIPUMEHSIOT K OTACIbHBIM OpraHaMm Wi cTpykrypam. [IpuBeneHHbIC
BBIIIIC MPUMEPHI aHAJOTHYHBIX OPTaHOB (KOJIFOUKH, IIUIIBI, U TIP.) - pe3yJbTaT
KOHBEPr€HTHOM 3BOJIFOLIHH.

OHTOreHeTHYECKUIT METOX UCCIICNYEeT UHANBUIYAIbHOE (OHTOI€HETH-
YECKOE) pa3BUTUE OPraHU3MOB U ITUKJI UX pa3BuTus. Ha ocHOBaHUM ATHUX
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WCCJICIOBAaHUH YIaeTCsl YCTAHOBUTH CTETICHb POICTBA MEKIY PACTHTEIbHBI-
MU opranm3Mamu. Hampumep, ronoceMeHHbIe, ToKa He OblTa M3BECTHA UCTO-
pHS KX Pa3BHUTHS, O0BSIMHSIIN C TIOKPHITOCEMEHHBIMH B OJTMH KJIacc - SIBHOO-
paunbie (Phanerogamae), NIpoTUBONOCTaBaIeMblii TaltHOOpPaYHBIM
(Cryptogamae), Kyna OTHOCHJIA CIIOPOBBIE pacTeHUs. OIHAKO UCCIICIOBAHUE
IIMKJIa pa3BUTHUS TOJIO0CEeMEHHBIX, HauaToe B. [loddmeiicTepom, mokasaio, 4To
XBOWMHBIE MMCIOT TAKHE YK€ apXCTOHHH, KaK M IMAaIlOPOTHUKH, YTO CEMSIIOUKU
HE YTO MHOE, KaK METaCIIOPaHTHH, YTO SHIOCIIEPM XBOWHBIX - KEHCKHH 3apo-
CTOK U €TO pa3BUTHE UJET TaK XKe, KaK M Y pa3HOCIIOPOBBIX IIJIAyHOB. Takum
00pa3oM ObLTO YCTaHOBJIEHO POJICTBO ATHUX TPYIIIT PACTCHUH.

OCoOEHHOCTH OHTOTCHETHYECKOTO Pa3BUTHS PACTEHHUM OTPaKarOTCs Ha
XapakTepe MPOSIBJICHUS Y HUX OMOTeHeTHdYecKoro 3akoHa. [loBropeHue
MPEJIKOBBIX YEPT HA PaHHUX CTYICHSX OHTOTEHE3a XOPOIIO 3aMETHO B
Pa3BUTHU HUTYATBIX BOIOPOCIICH, U MPOSBICHUE 3/1€Ch OMOTCHETHYECKOTO
3aKOHAa HE BBI3BIBacT coMHeHHWU. Hampumep, y Yimorpukca raMmeTsl u
300CTIOPBI 00JIAIAfOT JKTYTUKAMU M OYCHb HAIIOMHUHAIOT OIHOKJICTOYHBIC
NOJABHMXKHBIE BOAOpocian. Ha OCHOBaAHHWH 3TOro CXOJICTBAa MOXHO
MPEANONOKNATh, YTO YKa3aHHBIE HUTYATHIE BOJOPOCIH MPOU3OILIA OT
OTHOKJIETOYHBIX KT'YTUKOBBIX (popm. M3 3TOTO MpriMepa BUIHO, YTO YEPTHI
NPEeJKOB (HaIMYUE KI'YTUKOB, OJHOKJIETOUHOCTH) MPOSBIISIOTCS JIMIIL Ha
OIIPE/ICIICHHOM 3Tarle OHTOIeHEe3a M MCUe3al0T Ha MOCIEAYIOIINX dTallax.

OnHaKko y pacTeHHH MPEIKOBBIE YEPTHI MOT'YT OCTaBaThCsl BO B3POCIOM
opranusMe. HarmpumMep, y MOJIOIBIX TAaTOPOTHUKOB ITPOBOASAIINE TKAHA UMEIOT
NPYMHUTHBHBIC PU3HAKH, XapaKTEPHBIC IS BRIMEPIINX IICHIO(PUTOB, U TOIHKO
MO3/IHEE B HApaACTAIONMX YYaCTKax CTEOJIs BO3HHKAIOT OoJiee CIOKHBIC
cTpykTypbl. ¥ Hedponenuca Bo3BbimieHHOTO (Nephrolepis exaltata) B
BHIOM3MEHEHHBIX IT00eTax (ycax) COXpaHseTcs MPOTOCTEIMYECKOE CTPOSHHE.

[ToMrMO pacCMOTPEHHBIX METONOB (PUIIOTCHUS TOJB3YETCS U IPYTUMU -
O0oTaHHUKO-TeorpapuaecKkumM, majgeoreorpapuaeckum, MaTuHOIOIMICCKIM,
OMOXMMUYECKUM.

Taxum 00pa3zoM, U3ydast SBOIIOIHIO PACTCHUM, UCCIIC0BAHNE MOYKHO BECTH
B JIBYX HaIlpaBJICHHSIX: B (PUIIOTCHETUYECCKOM, YCTaHABIIMBAS POJCTBECHHBIC
OTHOIICHUS MEXIY Pa3IMYHBIMH TaKCOHOMHYSCKUMH KaTETOPHSAMH, U
MOP(OreHETHIECKOM, BBISICHSS XOJT 3BOJIFOIIMHA OCHOBHBIX OPraHOB M CTPYKTYP
pactenuii. O0a 3TUX HAIpaBJIICHUS CTaBAT KOHEYHOH IICJIbIO BHIICHCHUE
00IIIeTo Xo/1a ABOJIOIUU PACTUTEIIHLHOTO MUPA, YCTAHOBJICHUE POACTBEHHBIX
B3aMMOOTHOIICHUH MEXTy KPYITHBIMU TAKCOHAMH, a BMECTE C TEM BBIICHEHUE
TIPOMCXOXKJICHUS 1 SBOJIIOLIMK OPTaHOB M X CTPOCHUSI.



IVIABA 1. DBOJIIOLIUSI PACTUTEJBHOM KJIETKHU
Bo3HUKHOBEHUE KM3HHM M IBOJIOLUA NPOKAPUOTOB

BospacTt 3emnu cuurtaercs paBHbIM IpuMepHO 4,5 mipa. jiet. Oguu u3
HauOosiee APEBHUX OCAJOYHBIX MOPOJ - KkHOoadpukaHckue (dhopmaiius
[lle6a, rpynmna ®ur-Tpu), Bo3pacT KOTOPBIX onpeaesercs B 3,4 MIp/I. JIeT.
B 3Tux ornoxeHusax oOHApyKEHbl MUKPOOKaMEHEJIOCTH, HallOMUHAIOUINE
OaKTepuH, HEKOTOPbIE M3 KOTOPhIX HAXOAWJIMCH B mpouecce aeieHus. [o-
BUJIUMOMY, CIIyCTsI HEMHOTUM OoJjee 1 Mip/. et mocie o0pa3oBaHus Halen
IJIAHETHl HA HEW y)ke MMelach MPUMHUTUBHAS (popMa KHU3HHU.

[lepBonauanbHO B atMocdepe 3eMir MOYTH He ObUIO KMCIOPOa U 3eMHas
arMocdepa He olnanana CTOJIb CUJIbHOM OKHMCIHUTEIbHONU CIOCOOHOCTHIO,
Kakoi OoHa oOnazaer Tenepb. B okuciuTenbHONW arMochepe OpraHnvyeckoe
BEIIECTBO HE MOIJIO ObI COXPAHATHLCS, HE pa3pylIasiCh, a Ui TOTO, YTOObI KU3Hb
BO3HUKJIA, TPEXKIE BCETO JOJDKHBI ObUIA HAKOMUTHCS 3a1aChl 3TOTO BEIIECTBA.

Jlo nosiBieHus B atMoc(epe KUCIoponia B HEM He OBLIO CJ10sl 030Ha, KOTOPBIN
MOIIOIAET TeNeph OOJBIIYIO YacTh YIbTpaduoneToBoro ninydenus ConHua.
VYrabrpaduoneroBbie JIydu, O€CpensITCTBEHHO JTOCTUTaBIINE MOBEPXHOCTU
Halllel IJIaHeThl, TOCTABJISIIN SHEPTUI0, CIOCOOHYIO 00ECTIEYUTh CHHTE3 MHOTHX
OpraHM4eCKUX BEILIECTB U3 BOIIbI, IBYOKHCH yIIIEpOia U aMMHaka. B orcyrcTBue
CBOOOIHOIO KUCIIOpoJa (KOTOPBI ObI X pa3pylliil) TAKUE BEIIECTBA JIOJLKHBI
ObLIM HaKarIMBaThCs B TIEPBOOBITHOM OKEaHE JI0 TEX MOp, MOKa caM OKeaH He
CTaJI MOXOKKUM Ha YKHUJIKHUIA TOpIIril OyIbOH (Tak Ha3bIBaeMbIH XONAEHHOBCKUIA
OyJIbOH - 110 UMEHHU aHmIMicKoro ouoxumuka J[>k. Xomneitna). Briepoie uiero
0 CaMO3apOXKJACHUU KU3HU B MEpPBOOBITHONW aTtMochepe 3emMiin BbICKa3all
oreuecTBeHHbIN Onoxumuk A.W. Onapus B 1924 romy. Benen 3a HUM Takyio e
uero ooocHoBal U Jk. XoaeH.

KreTka - 370 HauMeHbI11as1 €AMHULA OpraH3aliK, HaIeTIEHHAS KI3HBIO. MIHbIMU
CJIOBaMHU, >KU3HB MPOSIBIISETCS JIILB 110 JOCTHXKEHUH Marepuel 0co00ro YpoBHSI
OpraHU3ALMH, BO3HUKAIOIIEH B Pe3yJbTare SBOIFOLMN OT HEKIIETOHHOIO COCTOSIHUS
JI0 TOM CTENEHH CJIOKHOCTH, KOTOpoii 00naaror KieTku. [ IpodneMy nporcxoxaeHust
KUBBIX KIIETOK U3 HEKMBOTO BELIECTBA MOKHO pa30UTh Ha ISITh STATIOB.

1. OOpazoBaHue MJIaHETHI C aTMOC(hepoi, coaepsKalleil ra3pl, KOTOpPbIE
MOIIIM OBbI CITYKUTh UCTOYHUKOM OOpa30BAHUSI OPraHUYECKUX MOJIEKYIL.

2. CuHTE3 OpraHM4eCcKMX MOHOMEPOB, HaIPUMEpP, AMUHOKHUCJIIOT, caxa-
POB M OpPraHUYECKUX OCHOBAHUW M3 HEOPIraHUYECKUX BEILECTB.

3. [Tlonmumepu3zaius 3TUX MOHOMEPOB C OOpa30BaHUEM NPUMHUTHUBHBIX
OEJIKOBBIX U HYKJICMHOBOKHUCJIOTHBIX IIETEH.
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4.006pa3oBaHuE KoallepBaToB, UX IIPEBPAICHNE B IPOOMOHTHI C COOCTBEH-
HBIM XMMHU3MOM U COOCTBEHHON «MHANBUIYATbHOCTBIOM.

5. Bo3HMKHOBEHHE PENPOMYKTUBHOIO arapara, rapaHTUPYIOIIETo Iepe-
Jayy JOYEPHUM MPOOMOHTAM BCEX XUMHUYECKUX U META0OIMUYECKUX CBOMCTB
POIUTEIIEH.

Oran 1. O0pa3oBanue 3eMJIM U IEPBUYHON aTMOChEPHI.

BcenenHast B 11€J10M COCTOMT MOYTH LETUKOM U3 Bojoponaa (92,8%) u
renust (7,1%); a30T, KUCIOPOA, HEOH U MPOUYUE IEMEHTHI TPUCYTCTBYIOT B
HEH JUIIb KaK He3HAYUTENbHbIE TPUMECH.

Buayane na mMecte ColHEUHOW CHCTEMBI ObLJIO 00JAKO XOJIOAHOTO rasa,
COZleprKaBIlIee YaCTUIIbI TbUIM U Oosiee KpynHble yacTulbl. B pesynsrare Bpa-
IIEHMS 3TO 00JIAKO YIJIOMIANOCH U B LIEHTPE €r0 BO3HUKJIIO YIUIOTHEHHOE SO -
npotocosHue. [locteneHHo nponcxoaui1 pa3orpeB odjaka ormarogapsi BbICBO-
OOKACHHIO TPAaBUTALMOHHON 3HEPIUH, a TAKXKE B KAaKOW-TO MEpE BCIIEACTBHE
€CTECTBEHHOU PaJMOaKTUBHOCTH HEKOTOPBIX aroMoB. [lociie Toro kak B 1eH-
Tpe BPALLAIOLIETrOCs MI0CKOro obnaka ooOpasoBanoch CoHIIe, Ha pa3HbIX pac-
CTOSTHUSIX OT HETO BO3HUKJIM MECTHBIE O4aru HEOJHOPOIHOCTH - LIEHTPbI KOH-
JICHCAllH, UK MecTa oOpa3zoBaHus maaneT. CocTaB OOJBIIMX BHEIIHUX I1J1a-
HeT - IOnurepa, Carypna, Ypana u HenryHa, - no-BUAMMOMY, JOCTaTOYHO
XOPOIIO BOCITPOM3BOAUT COCTaB NEPBUYHON TYMAHHOCTH, ITOCKOIbKY OH OJIH-
30K K cocraBy BceneHHOM B 1ENOM. OTH IUIAHETHI COCTOSAT B OCHOBHOM M3
BOJIOpOJIa, FeNusl, METaHa, aMMHaKa 1 Bofbl. Heboublrie BHyTpeHHUE I1aHe-
TbI - Mepkypuii, Benepa, 3emiist 1 Mapc - Oorade TspKeIbIMU dJIEMEHTaMU U
colep)KaT CPaBHUTEIBHO MaJI0 TAaKWX ra30B, KAK FeJMid U HEOH; I'paBUTALIU-
OHHOE T0JIe HEOONBIINX MUIAHET OKa3aJloCh, OYEBUHO, CIUIIKOM ClalbIM,
4YTOOBI YIEP)KaTh 3TU I'a3bl, U OHU YJIETYYMIIHCh.

Coueranue cnaloii rpaBUTAIIUK C BBICOKOW TEMIIEPATypoi MPUBEJIO K TOMY,
4TO OOJIbIIAs YaCTh JIETYUHX BEIIecTB 3eMiiel Oblia yTpaueHa. [Ipu sroM cuib-
HO BO3POCIJIO OTHOCUTENIbHOE OOUIIME KHUCIIOPO/Ia, CBA3aHHOTO B HEJIETYYHUX MU-
HEpaJjax - CUJMKarax. B 1emomM MOXKHO cKa3arb, 4TO 3€MJIsl COCTOUT U3 JKeJle-
30-HUKEJIEBOIO sI/Ipa M1 MAHTHU, TPUOIMIKAIOIIENHCS IO CBOEMY COCTaBY K MH-
Hepaiy onuBuny (FeMgSiO,). Vmepona na nameii manere ne 6onee 0,034%.

C yBennueHHeM Macchl 3eMJTH 3a CYET aKKPELUH MPOUCXOIUIIO BhIEse-
Hue Tera. BeneacTBue 3Toro mpoiecca cOpMUPOBAIHUCH 3EMHOE SIIPO,
MaHTHsS U Kopa. [lepBoHauaibHO TeMrmeparypa Ha MOBEPXHOCTH IIAHETHI
OblJ1a, OYEBUIHO, CIIMILIKOM BBICOKA, TAK UTO BOJA HE MOIVIa OCTaBaThCA KU /I-
xoii. Ho mocze Toro kak remneparypa yrnajia HUXKE TOYKH KAIEHUS, BOIS-
HbIe TIapbl, BBIICISIOMIMECS U3 Heap 3eMJIM, HapuMep, IpU U3BEPKEHUU
BYJIKAHOB, JOJDKHBI ObUIA KOHJICHCUPOBATHCA. Tak BO3HUKIIM MEPBOOBITHHIE
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OKeaHbl. BRICBOOOXKICHNE Ta30B U3 MarMaTHYECKUX PacIljlaBOB MPHUBEIO K
MOSIBJICHUTO TIEpBUYHON arMocdepbl. OHa COCTOsUIa M3 BOASHBIX MAapOB (BbI-
JEIUBLIECHCS THIPATHOM BOIbI MUHEpaioB), meTana (CH,), nByokucu ymepo-
na (CO,) oxucu yrnepoza (CO), oOpa3oBaBILElics IPH paciaie KapOuaoB Me-
Tajos, ammuaka (NH,), azora (MCTOUHMK - HUTPULL) U ceposogopona (HS;
MCTOYHUK - Cynbhupl), a Taxke popmanbaerus (H,CO) u nuanucThIii BOIO-
por (HCN). Cuutaercs, 4To cpein 3TUX MOJIEKYJT IIMAaHUCTBIA BOIOPOI, hop-
MaybJerua, 0oJiee CIOXKHBIC aJbICTHABl U COSAMHEHUS alleTHIICHOBOTO Psia
UTpa OCOOCHHO Ba)KHYIO POJIb B Ka9€CTBE MOJICKYII-ITPEIIICCTBCHHUKOB,
O0COOEHHO €CJIM OHU OBLIM PAaCTBOPEHBI B BOJIE U KOHLIEHTPUPOBAJIMCH B pe-
3yNbTare MCIapeHus 03ep WM JIyK, 00pa3yloluxcsi B MPUIMBHO-OTIIMBHON
30HE, WM JKe aJICOPONPOBATMCH HAa aKTUBUPYIOIINX IIMHAX. FIMeHHO 3Ta BOC-
CTaHOBHUTEJbHAS aTMOcdepa U Jlana, O4EBUIHO, HAUaJI0 KU3HHU.

Otan 2. CuHTE3 OMOJIOTMYECKUX MOHOMEPOB.

O06 sToM aTarme, T.e. 00 00pa30BaHUU MOHOMEPOB U3 T'a30B, MPUCYTCTBO-
BaBIIMX B MPUMHUTUBHON arMocdepe, N3BECTHO OOJIbIIE BCETO, ITOTOMY YTO
3T peaKIIMu MOXKHO BOCIIPOM3BECTH U U3YUHThH B JIAOOPATOPHBIX YCIOBHSIX.
C. Mumniep u X. FOpu (1953) nepBbie CBOU OMNBITH CTABUIIN C UCKYCCTBEH-
HOI armMoc(epoil, COCTOsBINIEH U3 BOJAOpOJA, METaHa, aMMHUaKka U Bonbl. B
ITHX IKCIIEPUMEHTAX B Ka4€CTBE MCTOYHHKA DHEPTUH OBLT IPHMEHECH JJICK-
TPUICCKUA UCKPOBOM Pa3psil, UMUTHPOBABIINNA MOJHUIO.

Pazpsiibl iponyckany yepe3 MUPKYIHPYIOIIYI0 CMECh ra30B B TCUCHUE He-
nend. Pe3ynsraThel oOKa3auch HEOXKHUTAHHBIMU: CPEIN CHHTE3MPOBAHHBIX Be-
IIIECTB OOHAPY)KUIIMCh HEKOTOPhIE OOBIYHBIC aMUHOKHUCIIOTHI U JIPYTHE COCIN-
HEHUsI, U3BECTHBIC KaK KOMIIOHEHTHI KHBOTO BemiecTBa. C TeX IMOp 3TH OITbI-
Thl MHOTOKPATHO TOBTOPSIMCH (Kak caMruM MUIIepoM, Tak U JIPYTHMH HC-
CJICZIOBATEIISIMA ) C PA3JIMIHBIMA MO (UKAIUSIMHA, HAITPUMEp ¢ 3aMEHON Me-
TaHa OKHCHIO MJIM JIBYOKHCBHIO yIiepoaa, C 3aMEHOW aMMHaKa a30TOM HIIH
HCKPOBOTO pa3psiza YIbTPaproIeTOBbIM H3TydeHrneM. Cpen MPOayKTOB CHH-
Te3a 00HAPYKUBATMCh MHOTHE IMPUPOTHBIC aMHUHOKHCIIOTHI, B TOM YHCIIC JICH-
IIWH, U30JICHITNH, CEPUH, TPCOHWH, acTlaparvH, JIM3WH, (CHIIATaHUH U TH-
PO3WH. DTH ONBITHI MOKA3aJId, YTO aMUHOKHCIIOTHI JIETKO MOIJIM CHHTE3UPO-
BaThCs B MPUMUTUBHON arMmocdepe 3emu (Tadm. ).

Oran 3. [loauMepuzaiiyisi MOHOMEPOB ¢ 00pa3oBaHUEM MPUMHUTUBHBIX O€JI-
KOBBIX M HYKJIEMHOBOKHUCJIOTHBIX LIETICH.

Baxkneimmmu OMOJIOTHYECKUMU MOIMMEpPaMHU SIBISIIOTCS O€JIKY U HYKJIe-
nHOBBIE KUCHOTHI (Tab. I). B kauecTBe CTpOMTENbHBIX OJIOKOB AJII CHHTE3a
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0eJ1KoB HeoOXoAMMBbI 20 aMUHOKHUCIIOT. J1J1s1 00pa30oBaHusi HYKJIEMHOBBIX KHC-
70T TpeOyroTcs Ba Buaa caxapo (pubo3a ans PHK u nesokcupubosza s
JIHK), docdatsr u a30TuCTBIC OCHOBAHUS, MPUHAJICKAIINUE K JBYM KJac-
caM - mypyHam (aJIeHUH, T'yaHUH) U TUPUMUIMHAM (TUMUH, IUTO3uH). Caxa-
pa MoryT o0pa3oBBIBaThCs B PE3yJIbTaTe KOHAEHCANK (hopMaiberuaa. IToT
MIPOLIECC CJIAraeTcs U3 psja 3TAoB, HO CyMMapHasi peakius IpocTa: U3 MATH
MOJIEKY (hopMalipaieruia oopasyercst ofaHa MosieKyna pruoossl (Tads. III).

Cpenn opraHM4€CKUX OCHOBAHU U JIETY€ BCEX MPOUYNX CHHTE3UPYETCS ajie-
HUH, OTHOCSIIIMICS K KJAacCy MypUHOB. MoJieKyiia aJlcHuHa MPEACTaBIIAECT
co0olf HEe YTO MHOE, KaK MEeHTaMep IIMAaHUCTOro BOAOPOJIA: U3 ISITH MOJe-
ky1 HCN o6pa3yercst ogHa MoJieKya CsHst- AJleHMH BXOIUT B COCTaB HE
TOJIBKO HH(GOPMAIIMOHHON CHCTEMBI BCeX KJIETOK, T.¢. JJHK 1 pa3HbIX BUI0B
PHK, HO 1 B coOCTaB HEKOTOPBIX CAMBIX BAKHBIX MOJIEKYJI, Y4aCTBYIOIIUX B
AHEPreTUYECKUX MpoIeccax: MOHO-, AU- U TpudochonykiaeotuaoB (AMD,
Al® u AT®), nuknndyeckoro AM®D, HUKOTUHAMUIAICHUHIUHYKICOTH A
(HAJT), aukorunamuganenuH-aunykieotuapochara (HAJD) u dnaBuna-
neanHauHykieotuaa (OAJl). OH Hayan urpath BaKHYIO POJb B DHEPreTH-
4eCKOM OOMEHE, 10 BCEH BEPOATHOCTH, Ha OYE€Hb PAHHUX ATaIlax BOJIIOIUU
KU3HU. J[pyrue MoJieKybl, ColepKalllkie aJIcHUH, TECHO CBSI3aHbI C AKTHB-
HOCTBIO (DEPMEHTOB.

Hpyroii BXOOAIINN B HYKJIEMHOBBIE KUCIOTHI MypPUH - TYaHUH - MOXET
o0pa3oBaThCs U3 IMAMUHOMAJICOHUTPHUIIA (TTPOMEKYTOUHOTO MTPOYKTa CHH-
T€3a aJ€HUHA) B PE3yJIbTAaTe TUPOJIM3a C YyYaCTUEM I[MaHOoreHa. beuin tak-
K€ BBIJBUHYTHI THIIOTE3bI O BO3MOYKHBIX MEXaHU3MAaX CUHTE3a MUPUMMU U -
HOB (TMMMHA, ypalliiia U IMTO3UHA), IIPaBJja MEeHee YOeIUTeIIbHbBIC.

B pesynbrare npucoeuHeHus ajiecHuHa K pubo3e 00pasyeTcs HyKJI€O3H/
aZeHo3uH. M3 Hero B CBOIO ouepenb - MOCJEe NPUCOCTUHEHUS K MOJIEKYIIE
«XBOCTa», COCTOAIIETO UX TpeX (pochaTHBIX TpyI, - 00pa3yeTcs aJeHO3UH-
Tpudochar (ATD), urparomiuii BaXXHYIO pojib B PEaKIUAX SJHEPTreTHIECKOTO
oOMeHa y BceX kUBBIX cyiiecTB. C Tpudocdarom coeMHIeTCs UMEHHO aJie-
HO3UH, a HE KaKOW-HUOYyAbh IPYrod HYKJICO3UJ - TYaHO3WH, [UTUAWH WA
ypuauH. HeT HUKakux sSBHBIX YKazaHuil Ha TO, 4To AT® npucnocoOneH s
XxpaHeHus 3Hepruu ayuiue, yem ['TO, IITO nmm YTO. Bo3zmoxHo, 4To ane-
HUH MIPUCYTCTBOBAJI B IEPBUYHOM XOJJICHHOBCKOM OyJIhOHE B 00Jiee BHICO-
KOW KOHIIEHTPAIUHU, MIOCKOJIbKY CUHHTE3 €r0 OTHOCUTENIBHO MpOcT. MCmob-
3oBanne AT® B TakoMm ciyyae ToXe He 00Jiee UeM CIIy4ailHOCTb.

[Ipu nocTpoeHUM 1eNU NOJMMEpPA MTPUCOEAMHEHUE KAKI0r0 HOBOIO 3BE€HA
COITPOBOXKIAETCS OTIICTUIEHUEM BOIbI OT COSAMHSIOMMXCS KOHIIOB (Taoi. II).
[TockonbKy Takoro pofa peakiyyu o0paTUMBbI, U30BITOK BOJBI JOJDKEH CIBUTATh
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paBHOBECHE BJIEBO, T.€. B CTOPOHY I'MJIPOJIN3a, & HE B CTOPOHY MOJIMMEpPU3a-
nuu. Kpome Toro, Takoro poga peaxkiiuu TpeOyroT CBOOOIHON YHEPTUH, T.€.
BIIPABO PEAKIMIO YTO-TO JIOJDKHO «TOJIKaTh». ECTh Ba cnoco0a CABUHYTH
paBHOBECHE pEaKIIMU BIIPaBO (B CTOPOHY MOJIUMEPU3ALMHN ); JJIsl STOTO HYX-
HO JIMOO MOBBICUTH KOHLIEHTPALIMU PEAareHTOB U JTOOUTHCS yAaJIECHUS BOIbI
(SIBIISFOIIEHCS OTHUM M3 MPOIYKTOB PEaKIHH), MO0 00€CIIEUUTh COMpPsIKe-
HHE JAHHOIO IpoIlecca ¢ KaKou-Imbo peakIueil, COmpoBOKIAIOIIEHCS BbI-
JIEJICHUEM SHEPIrui.

VY CcOoBpeMEHHBIX OPTaHU3MOB POJIb UCTOYHUKA DHEPIrUM IS peaKl Uil
noiauMmepusanuu urpatroT mojiekyibsl AT®. ConpsixkeHnue peakuuid,
NOTPEOIAIOMMUX SHEPTUI0, C PEAKUUSIMH, CIyXallUMH €€ HCTOYHUKOM,
OCYILECTBISIETCS TPU NOMOITU (epMEHTOB. B mpe10nonornyeckux yciaoBusax
dbepMeHTOB elle He cyliecTBoBaso. [loaToMy peakuuu moiMMepusaluu B
NEPBUYHOM OKEaHE MOIJIM OCYIIECTBISATHCS NPEUMYIIECTBEHHO MYTEM
KOHLIEHTPAllUM PEareHTOB.

OaHUM U3 BO3BMOXXHBIX MEXaHW3MOB KOHIICHTPAIIUU TPEI0UOIOTHYECKUX
COCJMHEHUH ABHUIACh afcOopOIMs MOJIEKY] Ha MOBEPXHOCTHU UIUPOKO
pacipocTpaHEeHHbIX MUHEpasoB. M3BECTHO, UTO CIIONBI U TIIMHBI 00pa3yloT
yIIaKOBaHHBIEC CTOMKOW CUJIMKATHBIE TIACTUHBI, YICPKHUBAEMbIC BMECTE
NOJOXXUTEIbHO 3apsUKEHHBIMU HOHaAMHU. Mexay MJIacTUHAMU
pacronaratoTcs cJiou BOAbl. biarogapst 5TuM BOIHBIM CJIOSIM 00€ CTOPOHBI
IJJACTUH OKa3bIBAIOTCS JIOCTYIHBIMHU JJIsI MOJIEKYJ, TUGOYHAUPYIONIUX B
TOJIITY TJIMH, YTO O€3MEPHO YBEIMYMUBAET OOIIYIO0 aJCcOpOUPYIOIIYIO0 TO-
BEPXHOCTh. B KAOMMHOBBIX INIMHAX CUJIMKATHBIE IJIACTUHBI OT/IEJICHBI OJTHA
OT JpyToii mpomexxyTkoM Bcero B 0,71 HM, a 3T0 3Ha4HT, 4TO B 1 cM? Takoii
DIMHBI 00111as1 acopOUpyIOIIasi MIOBEPXHOCTh paBHA MpuoOIM3uTenbHo 2800
M? (IPUMEPHO JIBE TPETH MOBEPXHOCTU (PyTOOIBHOTO ToJsi). Kpome Toro,
CaMM CUJIMKaTHbIE TMJIACTUHBI 3apsKeHbl OTPULIATEIbHO, MO3TOMY HOHBI
ATIOMUHUS, HECYUIME TPOMHON MOJNIOKUTENbHBIN 3apsijl, CBI3BIBAIOTCA C
HUMU. CKOIUICHHS TIOJIOKUTENIBHBIX U OTPUIIATEIIBHBIX 3apsAJIOB HE TOJBKO
CIIOCOOCTBYIOT CBSI3bIBAHMIO 3aPSKEHHBIX MOJIEKYII C TUIACTUHAMU, HO MOTYT
TaKXe BBICTYIIaTh U B KaYE€CTBE MPUMUTHUBHBIX KaTaTUTUUYECKUX IIEHTPOB
JUIS OMPEACIICHHBIX PEAKIUM.

[ToxazaHo, 4TO ajeHWIAThl AMUHOKHUCIOT B MPUCYTCTBUU MUHEPAJIOB
rpynnsl MOHTMOPHMJUJIOHUTA TOJUMEPU3YIOTCS € 00Opa3oBaHHEM
O€JIKOBOITOIOOHBIX MOMUIENTUIHBIX LENel. DTH aJeHUIIAThl IPEICTABIISIOT
co0oli cliokHBIE 2(DUPHI AMUHOKHCIIOT U ajieHo3uHMoHO(ocharta (AMD).
[Tockonbky oHU OoraThl 3HEprueil u cogepxar pocdar-unoHbl, OHU CTOCOOHDI
3¢ (HEeKTUBHO MOTUMEPU30BATHCS ake B BOMHOU cpene. U3 ameHunaros,
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a71ICOpOMPOBAHHBIX ITIMHAMM, CTPOSATCS MOJUIEITUAHBIC 1IETTH, COIepIKaIUe
50 u Gosiee aMHUHOKHUCIIOT, TprudeM 3PGHEKTUBHOCTD BKIFOUCHUS IOCTUTAET
noutu 100%. Y BceX )KMBBIX OPraHU3MOB aICHUJIATHl aMUHOKHUCIIOT UTPAIOT
pOJIb MPEJIIIECTBEHHUKOB B OesikoBoM cuHTe3e. [loaToMy mpenmnonaraercs,
YTO MOJIMMEPHU3allUsl Ha MOBEPXHOCTU IIMH SIBUJACh OJHUM U3 PAHHUX
ATAITOB B 3BOJIIOIIMH OMOJIOTMYECKOro 0eJIKOBOro cuaTe3a. O0pa3oBaBIIHeCs
MOJIUMEPHI MOIJIM, OYEBUIHO, JI€COPOMPOBATHCS, MONAaTh B PACTBOP U HA
MPOTSHKEHUHM HECKOJBbKUX T'€OJIOTUUECKUX 3P HAKaIIuBaThbCS B HEM JJIS
JNAJIbHEUIIMX PEAKLIUU.

[Ipocretimue OeNKU MOXHO MOMYYUTh U UHBIM criocooom. Cumneit V.
®dokc U3 yHUBepcuTeTa B MallaMu HCIOJIb30Bal CyXHe€ CMECH YHUCTBHIX
aMmuHOKucIoT U Haomonan npu 130°C ux COHTaHHYIO MOJMMEPU3ALIUIO,
3aBEPIIABIIYIOCS Y€pe3 HECKOJIbKO YacOB OOpa30BaHHEM «TE€PMalbHBIX
NPOTEUHOUOB» (TaK OH Ha3Ball 3TU MPOAYKTHI). B mpucyrctBuu
nomdocdaroB aHATOrMYHBIEC PE3yJIbTaThl YIaBAIOCh MOTyYaTh HAarpEBaHUEM
CMECH aMUHOKHCIIOT IPUMEPHO B TEYEHUE CYTOK BCEro Jimiib 10 60°. Ecnu
B CMecHu mpeoOiajalu KHUCIbIe WU IIEJIOYHbIE AaMHUHOKHUCIOTHI C
3apsHKEHHBIMU OOKOBBIMU LIETISIMU, TO TPOTEUHOUIbI, TOTyUYEHHBIE METOI0M
®dokca, conepxanu a0 200 u Gosee amuHOKUCIOT. DOKC TMoOJaraji, 4ro
oOpa3oBaBIIUECs B OKEaHE AaMUHOKHUCJIOTHI, MOMaB Ha KOHYCHI
BYJKaHUYECKOT'0 TeTlIa, T0DKHBI OB 3/1€Ch MOABEPraThCs BHICYIIUBAHUIO,
a 3aTeM (B pe3yjibTaTe HarpeBaHMs) MOJUMEpPU30BaThCA. [IPOayKTHI
MOJIMMEPU3AIINY - IPOTEUHOU/IBI - BHOBH CMBIBAJIO BOJIOM B OKEaH, TJ€ OHU
MOIJIM BCTYIIATh B APYTHE MPEAONOIOTUYECKUE PEAKITUU.

Ortan 4. O6pa3oBaHue KOAllEPBATOB.

JXuBble opraHu3Mbl, OOUTAIONINE BMECTE C IPYTUMU OpraHUu3MaMu B He-
KOel cpefie, JODKHBI OBITh, €CTECTBEHHO, OT/CICHBI OT HEe KAKOW-TO TO-
BEPXHOCTBIO pa3jiesia, B IPOTHBHOM CIIydae Cpejia MX MOMPOCTY Pa3MOET.
Bo3HUKHOBEHHE B pacTBOpE Kameib, 00OTAIICHHBIX PACTBOPEHHBIM BEIIle-
CTBOM (TaKue Karuld MOTJIU ObITh, OYEBUJIHO, MIPEIIICCTBEHHUKAMH KHBO-
T0), UCCJICIOBAIIN TJ1aBHBIM 00pa3zoM OmnapuH u DOKC CO CBOUMU COTPYIHHU-
kamu. OnapuH Ha MPOTSHKCHUH MHOTHX JIET M3ydall CIIOCOOHOCTh BOIHBIX
PacTBOPOB BHICOKOMOJICKYJISIPHBIX BEIIIECTB CIIOHTAHHO 00pa3oBBIBATH Koa-
IIEPBaTHl - 00OTAIEHHBIE TTOJMMEPOM KOJUIOMJIHBIE Kallji, B3BEIICHHBIC B
cpene, 6oraToi BOJOM.

JluameTp KoariepBaTHBIX Karelnb koseonercs ot 1 go 500 mxm. MHorue
U3 HUX OTJEJICHBI OT OKPY>KAIOIIEH Cpeibl YeM-TO BpOIe MEeMOpaHbI - Ooee
TUTOTHBIM HaPY>KHBIM CJIOEM, KOTOPBII B TIEPBYIO O4E€PE/Ib U CITYXKUT TPAHUIICH
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MEXy Karie u cpegoil. HekoTopblie koaliepBaTHble CUCTEMbI HECTAOUIIb-
HBI: YK€ 4epe3 HECKOJIbKO MUHYT KallJll OCeAaloT Ha JHO U, CIUBAsICh, 00-
Pa3yrOT HEBOJHBIN CIIOH.

JIOCTUTHYB CIIMIIIKOM OOJBIINX Pa3MEPOB, KOAllEPBATHbBIE KTl OOBIYHO
cCaMM paclaJlaloTCsd Ha HECKOJbKO JIOYEpHUX Kamenb. Eciu Obl kammm Ka-
KUM-TO MyTEM MOIJIM CO3aBaThb HOBBIE MOJIEKYJbI, TO TAKUE KOALEPBATHI
MOIJIH ObI CITY>KUTh MPUMEPOM CaAMOBOCITPOU3BOISIINXCS TPOTOOPTaHU3MOB
C OJIHOATAIHBIM PHEPreTUYeCKUM OOMEHOM.

OnbiTel POKCA ¢ «TEpMaTbHBIMU MMPOTEUHOUIAMIY MOKA3AIH, YTO TPH
HAarpeBaHUU UX B KOHIIEHTPUPOBAHHOM BOAHOM pactBope a0 130-180° C
MIPOUCXOJIUJIA CIIOHTAHHAs arperaius ¢ 00pazoBaHrueM MUKpocdep 1uameT-
poM 1 - 2 MkM. XOTS IMNIKIBI B TAKUX PACTBOPAX OTCYTCTBOBAJIN, Y MHOTHUX
MUKpochep MOSBIISIICS YINIOTHEHHBIA BHEITHUM CJIOM, CXOIHBIN C ABONHBIM
JUTUAIHBIM CJIOEM KJIETOUHOM mMeMOpaHbl. [Ipu moaxoasmmx ycnoBusX Ta-
KHE€ MUKpOCQEPHI pOCITH 3a CUET MPOTEUHOMUIA U3 paCTBOPA M ITOYKOBATIUCH
UJIU JISJTUITUCh TOYHO TaK e, KaK 3TO Je’acT OONbIIMHCTBO OAKTEPUIA.

J1o OsIBJIEHU S )KUBBIX KJIETOK NMTEPBOOBITHBIN OKeaH OyKBaJIbHO KHUIIIEN KO-
ariepBaramu, 00JiaIaBIIIMMU CBOUM 0COObIM XuMm3MOM. KoariepBathl cyiiie-
CTBOBAJIM KAKOW-TO CPOK, & 3aTE€M CHOBA pacnafgaiuck. Te u3 HuX, B KOTOPbIX
CJIy4aifHO OKa3bIBAIMCH KaTaJIM3aTOPhI, CIOCOOHBIE CTUMYIMPOBAThH «I10JIE3-
HBIE» MPOIIECChI MOTMMEPHU3AIINH, JTOJDKHBI ObLIN CYILECTBOBATH JIOJIBIIIE; TTPO-
JOJKUTEIIbHOCTh BBKABAHUS, BUIMMO, HAXOAUJIACh B MPSIMOM 3aBUCUMOCTH
OT CJIO)KHOCTH U 3PHEKTUBHOCTH UX «MeTabom3May. Ha nporsokeHun J1001-
TUX TEOJIOTMYECKUX 3P JIEMCTBOBAJ, MO-BUJUMOMY, MOIIHBII XUMUYECKUM
O0TOOp, COXPAHSBIIUM T€ THUIIHI KOAIIEPBATOB, KOTOPbIE ObUIM CIIOCOOHBI W3-
BJIEKATh W3 OKPYXKAIOIIEW CPEIbl SHEPTUIO U BEILIECTBO U BKIIIOUATh UX B CO-
eMHEHU s, 00€CIIEYMBABIIINE BEIKUBAHUE HE TOJIBKO UX CaMUX, HO U TeX JI0-
YEpHUX KOAllEpBATOB, HA KOTOPhIE OHU PACIIAIAJIUCh, KOTZIa CTAHOBUIIUCH Ye-
pecuyp OONBIIMMHU. ITO €Ile HE KU3Hb, HO UTO-TO YK€ OJIM3KOe K HEM.

Otan 5. BO3HUKHOBEHHE PENPONYKTUBHOIO amapara.

OBOJIIOIMSI TEHETUYECKOTO armapara - 3TO TOT 3Tal 3BOJIOLNM, IS KO-
TOpPOTro JabopaTopHbIX Mojeiel He HalieHo. CIoXKHBIN TeHEeTUYeCKUH am-
Mapar COBPEMEHHBIX OPraHU3MOB HACTOJIBKO YHUBEpPCAJIECH, YTO IMOYTH HET
criocoba mpeIcTaBUTh cebe, KaKk OH MOT BBITVISIZIETh B CBOMX HanOoJee mpu-
MUTHUBHBIX (hOpMax.

HekoTopeiM peakiusiM MOJIMMEPU3AllMU CBOWCTBEH ayTOKaTalIu3: MpH-
CYTCTBHE JJAHHOTO IMOJIMMEpa CTUMYJIMPYET 00pa30BaHUE HOBBIX MOPITUNA ATO-
ro e nosmumepa. [IpumepoM Takon ayTOKATAUTUTUYECKON IMOJIMMEPU3ALNU
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MOXET CIYy>KUTh oOpazoBaHue JBouHON cniupanu JHK, u yxe no onHou
TOJBKO ATOM npuduHe JIHK MoxeT nmpereHnoBaTh Ha LIEHTPaIbHYIO POJib B
JKUBBIX opraHusmax. IlepBeiMu mporodepmeHTaMu OB, BO3MOXHO, I10-
JUMEpHBIE 1IeMHU, caMU CeOsl CTPOUBIINE U TMEePBbIe MTPOOMOHTHI, KOTOPHIM
yAana0Ch CTaOMIM3UPOBATHCS, MPEICTABIISIIIN COO0M, OBITh MOXET, ayTOKaTa-
JUTUYECKUE HYKIEHMHOBOKHCIIOTHBIE KOALEPBAThl, CXOAHbBIE C TEMHU, KOTO-
peie co3naBan OnapuH. Eciu HyKJI€MHOBasi KMCJIOTa MOIVIa CIYKUTh Mar-
puIeH SIS TOIMMEpU3aliiy OCJIKOBBIX IIeTeH, XOTs Obl ¥ CO CIIy4aitHOM amMu-
HOKHUCJIOTHOM MOCIEIOBATEIbHOCTHIO, TO, BEPOSITHO, TAKOW OEJIOK MOT Harlo-
J00ME HEKOM «KOKUIIBD» 3alTUIIATh HYKJICMHOBOKUCIIOTHBIE KoarepBatsl. Crie-
JIOBATEJIbHO, HEKOE KOONEPATUBHOE B3aUMOICHCTBUE MEXKAY HYKICUHOBOU
KHCJIOTON M O€JIKOM CYIIIeCTBOBAJIO, BOBMOXKHO, C CAMOT0 HavaJla: HYKJICUMHO-
Basi KMCJIOTa BBICTyIaja Kak ayToKaTaJlu3aTop U Marpulla, a OeIoK urpa
CTPYKTYPHYIO U 3aIIUTHYIO poiib. ECM mpy 3TOM KakoH-TMOO THUIT pacrioso-
JKEHUSI OTPULIATEIBHBIX U MOJIOKUTENBHBIX 3apsJ0B BIOJb IMOJIUIECITHIHON
I[EMU CITOCOOCTBOBAJI MOIMMEPU3AIUN HYKJICMHOBOW KUCIIOTHI WJIU TTOJIUTICTI-
THUJIA, TO U3 ITOrO MOT POAUTHCS MEPBbI OEITKOBBIN KaTaaIu3arop, UHBIMHU CJIO-
BaMH, MOIJIa ObITh BIIEpPBBIE OcyllecTBieHa ¢epmeHTHas (yHkius. OToop
JIOJDKEH OBLI 3aTeM 00€CreyrBaTh COXPAHEHHUE TE€X HYKICMHOBOKHUCIIOTHBIX
MOCJIEIOBATEIbHOCTEH, KOTOPBIE OJIarONPUSTCTBOBAIM ITOCTOSHHOMY BOCIIPO-
M3BEACHUIO UMEHHO JAHHOIO THUIIA PACIIOIOKEHUSI OTPULIATENBHO U IOJIO-
YKUTEJBHO 3apsyKEHHBIX OOKOBBIX IIENel aMUHOKHUCIIOT.

Uepes kakue-TO MPOMEKYTOUHBIE ATaIbl (TUIIOTETUYECKUE) II1JIa IBOJTIO-
I[Usl, B PE3y/IbTaTe€ KOTOPOM M3 acCOIMAIIMY HYKJIEMHOBOW KUCIIOTHI U Oenka
Pa3BUIICS, HAKOHEL, TOT CIIOKHBIM aImapar Fr€eHETUYECKOM TPAHCKPUIILIUU
Y TPAHCJIALMH, KOTOPBIA MbI HAXOAWM B HaIll€ BPEMS Y BCEX )KUBBIX CYIIECTB.
Teneps yxxe Bce OMOXUMUYECKUE TTOTEHIIUN MTPOTOKIIETKH MOTIIA OBITH Iie-
pENaHbI €€ TOTOMCTRBY.

[IponcxoxkaeHNE reHETUYE CKOT0 KOJIa HaM HEn3BeCTHO. HensBecTHO 1oka
TaKXe U TO, KaK BO3HUKIIM XpOMOCOMBI, pazHbie Buabl PHK u pubocomMsl u
KaK OHU BKJIFOUMJIUCH B OOIIYIO CXEMY B Ka4€CTBE KJIETOUHBIX MEXaHU3MOB
TPAHCKPUIIIUU U TPAHCIISLNU.

XpoHonoruyeckasi mocyie0BaTeIbHOCTh TJIABHBIX YBOIIOIMOHHBIX COOBI-
Tui Ha 3emuie TipuBeneHa B Tabnuiie V. [lepBbie xuBbIe OpraHU3Mbl ObUIH
OIIHOKJICTOYHBIMH, HATIOMUHABIIIFE COBPEMEHHBIX OAKTEPHH, )KUBYIIMX 3 CUET
Opoxxkenus. OHM yke 00Jia1ai COBEPIIEHHBIM TeHETUYECKUM arlapaTroM, HO
IIPU 3TOM MOIJIA CYIIECTBOBATh TOJBKO 3a CUET pacmaaa 0orarbiX sHEpruen
COEJIMHEHM, 00pa30BaBIINXCA aOMOreHHO. BeposaTHO, OHM UTpaTH PO «MY-
COPIIMKOBY, MOTPEOJIsisE OPraHNYECKHUE BEIECTBA, CHHTE3UPOBABIITNECS O]
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JIEHCTBUEM JICKTPHUUECKUX Pa3psIIOB UM YIBTPa()HOICTOBBIX JTydeii. DTO 3Ha-
YUT, 4TO 00IIIee KOJIMIECTBO OMOMACCHI, KOTOPYIO 3€MJISI MOITIa B TO BPEMSI «IIpO-
KOPMHTbY», O PaHUIMBATIOCH HHTEHCUBHOCTHIO aOMOTeHHOT0 00pa30BaHUs Opra-
HUYECKHX BEIIeCTB. B Ty 310Xy ’KHBBIC OpraHU3MbI OBLTH €111e HE TIPOU3BOIUTE-
JSIMA OPTaHWYE CKHX BEIIECTB, @ HCKIIFOUUTEIILHO MX IMOTPEOUTEISIMHU.

CriocoOHOCTB HaIIIeH MIaHEThI MOIICP KUBATh CYIIIECTBYIOITYIO Ha HEH KU3Hb
HeoObIuaitHO BO3pOCIIa Mocye MOSBICHUS POTOCHHTE3a. DTOT MPOLIECC Aajl BO3-
MOKHOCTb JKUBBIM OpraHM3MaM YJIaBJIMBaTh COJHEUHYIO SHEPIHIO M 3aracarh
€€ B CHHTE3UPyEeMbIX OpraHn4YecKux BemecTBax. [lepBoie poTocuHTE3MpYyIONTHNe
OpTaHM3MBI Cpa3y JKe OKa3aIMCh CBOOOMHBIMUA OT KOHKYPEHITH 3a BCE YMEHb-
IIaBIIECS TIPUPOIHBIC 3arachl OOTaThIX dSHEPrUel coeqMHCHMA. BO3HUK TIpo-
CTEUIINI TUTI ()OTOABTOTPOGHOTO MUTAHMS, TIOMYyYUBIIHN Ha3BaHue GoTOpe-
YK ¥ OakTepuanbHoro porocuHTe3a. Takoi T MUTAHUS CYIIECTBYET Y
COBpeMEeHHBIX MypItypHbIX (Triorodaceae) v 3enennix (Chlorobacteriaceae) ce-
pobakTepuii, y KOTOPHIX POJIb MUTMEHTAa-()OTOCEHCHOMIM3aTOpa BHITIONHSIET
0akTeproXJIOpO(UILT U KOTOpPBIE SBISIOTCS CTPOTMMHU aHadpodamu. ITH Oak-
TEPHHU HUCHOIBL3YIOT B Ka4€CTBE JIOHOpa Bogopona ceposonopon (H,S):

6CO,+ 12H,S =C.H, 0, + 6H,0 + 12S.

Bona sBisiercst 6osee OKMCIEHHBIM COEAMHEHUEM T10 CPAaBHEHUIO C CEPOBO-
ZIOPOJIOM, €€ UCIIOIb30BaHUE B KAUECTBE JJOHOPA BOAOPOIA CBS3aHO C JOIOIHU-
TEJILHOM 3aTparoil SHEPrUH U CTaJI0 BO3MOKHBIM C COBEPIICHCTBOBaHUEM (Do-
TOXMMHMYECKOTO alllapara, B YaCTHOCTH, C MOSBIEHUEM XJIOpOpUiUIa (BMECTO
OakTeproxJIopo(duIa) U TOMOIHUTEIHHON (OTOXUMUYECKOU cUCTEMBI («do-
tocuctemsl [I»). Cpeny mpokapruoTOB TAKOM armapar UMEETCsl Y CHHE-3€IEHbIX
Boziopociel (uanobakTepuii). CyMMapHOe ypaBHEHHE Peakuu OoJiee CIoxkK-
HOM JByXCTaJAMUHON (POpMBI POTOCHHTE3A BHINIUT CIEAYIOIIUM 00pa3oM:

6CO,+ 12H,0 =CH O, + 6H,0 + 60,

Hcnonb30Banue BoAbl B KaueCTBE JOHOPA BOAOPOA MIPUBEIIO K MEPEXOTY
OT aHa’pOOHON K a’3pOoOHOM >KU3HU Ha ILJIAHETE.

[MranoOaKkTepusiM U 3eJIEHBIM PACTEHUSIM CBOMCTBEHEH BTOPOM TUIT (DOTOCHH-
Te3a. CepoBOIOpoIT Ha MEPBOOBITHON 3eMiie MPUCYTCTBOBAJ B M30BITKE U IIOTOMY
BITOJTHE MOT" HUCTIONB30BATHCS KaK BOCCTAaHOBUTEND. OTHAKO BOIbI OBLJIO, KOHEUHO,
ropazzno OOJbIIE, TAK YTO OPraHU3MBbl, KOTOPbIE TPHOOPEM CIIOCOOHOCTH ITOMY-
4aTh HEOOXOMMMBIA UM J1s1 (JOTOCHHTE3a BOIOPO, M3 BOIBI, IPHUOOPEII TEM Ca-
MBIM U OOJIBIIIOE IPEUMYIIIECTBO MEPE]T UCTIOb30BABILIMU CEPOBOIOPO.
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Bech n3nokeHHBIN BbIIIE X0/ COOBITHI Ha 3eMJIC IPUBE, TAKUM 00pa3oM,
K MMOSIBJICHUIO 1TMaHoOakTepuil. He Tombko KU3HB BOOOIIE, HO U KHU3HbB, CIIO-
coOHast K (POTOCHHTE3Y, YKEe pa3BUIIACh HA 3eMJIE PUMEPHO Yepe3 MUILTHAP/T
JIET WIK HEMHOTUM OoJiee rociie o0pa3oBanus MiaHeThl. B mocneayromue 2
MJIpJ. JIET aTMocdepa Halllel IIaHeThl mpeTepriesa KOPeHHbIE U3MEHEHUS:
13 BOCCTAHOBUTEIILHOM, MOYTH HE CONEPXKABILIEH KUCIOPO/Ia, OHA IIPEBPATH-
Jach B OKUCIMTEIbHYIO, U TENEPh B HEW OMHA U3 KAXKABIX MSATH MOJEKYI -
MoJeKya Kuciopoaa. OqHuM U3 MOCHEACTBUM 3TOrO SIBUJIOCh BO3HUKHOBE-
HUE 030HOBOTO 9KpaHa B BEpXHEW 4acTu aTMocdepsl, O1aronapsi 4emy pesko
YMEHBIIIUJIOCh KOJIMYECTBO YALTPa(UOIETOBOTO U3ITYYEHUS, JOCTUTAIOIIETO
noBepxHOCTU 3eMin. B pe3ynbrare mpakTUYeCKH MPEeKpaTUics HeOMOIOoru-
YECKHUI CUHTE3 OPraHMYeCKOro BEIIeCTBa, HO OMOJIOrn4YeCcKuil (POTOCUHTE3 -
C UCTOJIb30BAHUEM BHAMMOIO CBETA - KOMIIEHCUPOBaJ 3Ty Hesoctauy. Ha 3em-
JIe IPOYHO YTBEPIUJICS THUIl KU3HU, 3aBUCALIMN OT COJHEYHOM 3HEPruu, U
ObLIa TOJrOTOBJICHA TTOYBA JIJIsl HACTOSIIEH OMOJIOrUYECKOM ABOJTFOIIUH.

Takum oOpazom, puMepHO uepe3 1 Mip/. JIeT mociae o0pa3oBaHus 3eM-
JIM Ha HEW BO3HMKIIA )KU3Hb, KOTOpPAas B TEUCHUE €I11€ 2 MIIPJ. JIET CYIIECTBO-
BaJIa W 3BOJIIOIIMOHUPOBAA HA YPOBHE MPOKAPUOTUUECKUX OpraHmu3mMoB. C
BO3HUKHOBEHHUEM FYKAPUOTUYECKUX OPraHU3MOB TEMIIbI IBOJIFOLIUY 3HAYU-
TEJIbHO YBEJIWYUWIUCH U IPUMEPHO €le yepe3 | mMup. JieT mpou30IIes Bbi-
XOJl pAaCTE€HHI Ha CYIIly. DBOJIIOIMS BBICIINX PACTEHUI 3aHUMAET MEHEE JIe-
BATON YaCTH XPOHOJIOTMYECKOU ucTopuu 3emin (Tadm. IV).

Teopusi 3g0CcCUMONO3a (CMMOMOTEeHe3a)

BriepBrie uier0 0 TOM, YTO SYKaprUOTHYECKas KJIETKA MPEACTaBISET CO-
0o0ii pe3ynbTaT dHA0cuMOUO03a, BeIABUHYI A.C. ®amunnun B 1918 rony.
OH mucal, 4To «...pacTUTENbHAs KJIETKa Pa3joKhUMa Ha HECKOJIbKO CaMo-
CTOSITEJIBHBIX OPTraHU3MOB, IPYTMMH CJIOBAMH, BBISICHSIETCS, YTO U PACTH-
TeJbHas KJeTKa (KaK W KUBOTHAs) CyTh CHUMOUOTUUECKHUI KOMITJICKCY.
['unote3a cumOuorenesa npupiekana BHuManue Takxke K.C. MepexkoBc-
koro, b.M. Ko3zo-IlonsiHckoro u psaa npyrux ucciegosareneil. OgHako B
30-50-e roapl uaess cuMOMOreHe3a He HaXoAuia MPU3HAHUS Y OOJIBIINH-
cTBa uccieaoBareneid. B Hacrosmiee Bpems 3Ta Teopusi Haubonee moapo0-
HO pa3pabotana Jluna Maprymuc (Lynn Margulis, boctonckuit yausepcu-
TeT). B pa3paboTky Teopuu €10 BOBJIEYEH OTPOMHBINA (PaKTUUECKU MaTe-
puai - OT reosoruu a0(paHepo3os 10 MOJEKYIIPHON T€HETHKU U TaKCo-
HOMUH TJIaBHBIX TPYIIN HU3IMIUX OPTaHU3MOB.
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TABJIULIA V

PA3JIMYMA MEXY TITPOKAPMOTAMUA N Y KAPUOTAMUAU
[IpusHaku ITpokapuorsl DyKapHuOTHI
Pasmepnl 1-10 mMxM, HEKOTOPBIE O0BIIIE 50 10-100 mxM, HEKOTOpBIEC OoJIbIIE |
KJICTOK MKM MM
O61uie W CKIIFOUMTENLHO MUKPOOPTaHU3Mbl. |BOJBIIMHCTBO - KPYITHBIE OPIaHU3MBI.
OO HOKIIETOUYHBIE WM KOJIOHUANb- |OIHOKJIETOUHBIE, KOJOHUAIbHBIE, MU-
0COOEHHOCTH HBIE, HUTYATHIE WX MULIEIINAJIbHBIE |ICJINAIBHBIC WM MHOTOKJICTOYHEBIC,
dopmel. Hykieona 6e3 morpanuy- |BKIHOYas TKAHEBBIE. SIAPO ¢ HorpaHuy-
HOW MEMOPaHBI HOU MeMOpaHoi
HemuroTnueckoe, mytem pacuieruie- (Pasnuunsie popmbel mutosa. [enodop
KnetouHoe HUs HAJBOE MM MTOYKOBaHUs. [ €HO- (M3 MHOTHX XpOMOCOM, COJIepKAIIUX
JeTIeHme dop He conepxnt O6enka. Murotu- |JJTHK u 6enok. O6pasyercst MUTOTHYEC-
YEeCKOTO BepeTeHa He o0pasyercs KOE BEPETEHO
OTCyTCTBYeT AMIUIOMAHAs dasza. |l alionIHas dasa obpasyercs B pe-
PasBuTHE HeT CI03KHBIX MEKKJIETOYBIX coeu- | 3Y/IBTaTe MCHO3a, TUITIONTHAS pasBi-
Henmii BaeTcs W3 3uroThl. [lmazmonecmsl,
JIECMOCOMBI U JIp. CJIOKHBIE MEXKKJIIE-
TOYHBIE COEAMHEHUS
Yeronuu- Crtporue wim GaKyIsTaTUBHEIC aHA- | B o CHOBHOM aspo0Obl, pEIKO BTOPHY-
BOCTB K 3p0o0bI, MUKPOAIPOUIILI WITH a3PO- HblE aHasPOGbI
KHUCJIOpoay OBl
06 Pazmuunbie cxembl MeTabosim3ma. |OnuMHAKOBas cXeMa OKHCIUTEIBHOTO
MCH Her cietmanm3upoBaHHBIX, OTpaHu- |MeTabomm3ma. iMetorcss MeMOpaHHbIe
BEIICCTB YEHHBIX MEMOpaHAMH OPraHOMI0B | OPTaHOM/IbI
®epmenTs! hoToCHHTE3a CBSI3aHBI ¢ | DepMeHTH (POTOCHHTE3a HAXOIATCS B
dortocunres | KICTOUHBIMH MeMOpaHamu. AHad- | miacruaax. bosbiei 4acTeio POTOCHHA
pOOHBII 1 a3pOOHBII POTOCUHTES C | Te3 ¢ BBIAEIEHHEM KHUCIOpoaa. JJoHOp
BBIJICJIEHUEM CEPBI, Cyib(ara umm | Bogopona - HO
kuciopona. J/lonopsl Bojopoaa - H,,
H,0, H,S nm (H,CO)_
JBuratens- | [IpocTele KryTuky, cocrosimme u3 | JKryTuku (yHIYJIUIIOIUH) CIIOKHOTO
HBle Tpuctio- | (raremmHa. BHyTpuKieTouHbIe CTpPOCHHUS C TyOyJIMHOBBIMU MUKPO-
COBIe-HusI JBYKCHUS BCTPEYAIOTCSA PEIKO WK | TpyOOUYKaMHU, TOCTPOCHHBIMHU I10
OTCyTCTBYIOT. HeT parormrosa n cxeme 9+2. XapakTepHO BHyTpHKJIE-
MMMHOIIMUTO3a TOYHOE JBWXKEHHE (TTMHOIUTO3,
darouros)
Knerounas ['mukonenTuabl - TPOU3BOHBIE I~ | X prwy iy HesuIroII03a
CTEHKa AMUHOTIMMEJIMHOBOW U MypPaMOBO#
KHCJIOT (MypEUH)
benok
CHHTE3UPYIO- OnMHOYHAS MHoOkecTBeHHas
n1as cuctema
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KMBOTHBIE
[PUBHI
PACTEHHS _|/

Koubroranus

ﬁ Muros
Merios
Marouuros LIGHT PHOAH
AngomMeMOpaHbl YHayAunoauu

DBpo:xenne
YCTOHYUBOCTh [ToasHsKHOCTD
K TEIIAY U
Morocunres bixanue y \
/ / KHCAOTHOCTH
Rokkouannie [ lapakoxku Tepmonrasmpr
6 CriupoxeTnl
HHAHODAKTCPUH b ze AxoBu6 puoHbI
X Crmponaasmbi
AOPOKCHOAKTE PHH

TABJINIIA VI. Cxema NpoucxoXICHUS dYKapUOTHUYECKON KIETKH NYTEM
cuMOMOreHesa.
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CormnacHO TeOprH KJIETOUHOro CUMOK03a, 3yKapruoTUUYeCcKas KJIeTKa Ipei-
CTaBJISIET COOOW CIOKHYIO CTPYKTYPY, COCTOSIIYIO U3 KJIETOK HECKOJIbKHX
TUIIOB, KOTOPbIE KUBYT B CUMOMOTHYECKUX OTHOILIECHUSX APYT C JPYIOM B
npenenax ooIe KIeTouHo MeMOpaHsbl.

B ocHOBe cUMOMOTHYECKOM TEOPUU MPOUCXOKICHHS U SBOJIOLMU KIIETOK
JeXKUT PyHIaMEHTAJIbHOE pa3rpaHUyueHUe B KUBOM MPUPOJIE - MEXKITY MPOKa-
pUOTaMU U 3yKapUOTaMH, T. €. MEXKIy OaKTepUsMU U CHUHE-3eJICHBIMU BOIO-
POCISIMH C OIHOW CTOPOHBI M OPraHU3MaMH, COCTOSIIMMU U3 KIETOK C UCTHH-
HBIMU SIAPAMH - >KUBOTHBIMU, TPUOAMU U PACTEHUSMU - C IPyToi. (Tadm. V).

[Ipennonaraercs, 4TO HEKOTOPbIE OPraHOU bl - MUTOXOHAPUH, (OTOCHH-
TE3UPYIOUIUE TUIACTUABI U ABUTATENIbHBIE CTPYKTYPHI (YHIYIUIIOAUN) TPO-
U30IUIM OT CBOOOAHOKHUBYILIUX OaKTEPHil, KOTOpPBIE B pe3ysbTaTe CuMOn03a
OBLIIM B OIpE/IeNICHHON MOCIEA0BATEIbHOCTH BKIIIOYEHBI B COCTaB KIIETOK
npokapuoTr-xo3sieB (tadm. VI).

@DyHKIWH, KOTOPBIE BBIIOJHSAIOT HBIHE KJIETOYHBIE OPraHOWIbI, TOJLKHBI
OBLIIM BBIPA0OTATHCS 3aJI0JITO JI0 MOSIBJICHUS CAMUX SYKAPUOTUUYECKUX KIle-
TOK. MUTOXOHJIpUU M TJIACTU/BI 00Ja1at0T COOCTBEHHOW HAacCeACTBEHHOU
CUCTEMOM, XOTsI BIIOJIHE BO3MOXKHO, UTO CO BPEMEHEM HacJIe/ICTBEHHBIE (DyH-
KIIMW U 3aBUCUMOCTH nperepnenu usmenenusa. Onu cogepxar JIHK, koro-
past o0bI4HO UMeeT KonblieBuaHYy0 popmy, ”PHK, kommnementapusie JIHK,
pPHK, TPHK u ¢pepmenTsl, HeoOxonumbie 1 UX QyHKIMOHUPOBAHUS. DTU
TPHK ornmyarorcs o HEKOTOPBIM HYKJIEOTHIHBIM IOCIEAOBATENBHOCTAM
ot TPHK, conepxammxcs B uuroruiazme kietku-xo3siuna; pPHK mutoxonn-
pHUI U XJIOPOIIACTOB OYEHB CXOAHBI 10 HYKJIEOTHAHBIM MOCIEA0BATEIBHOC-
tam ¢ pPHK npokapuot, a pubocombl Mensie U ropasno Onmxe Kk pudoco-
MaM OaKTepuil U CHHE-3eJIEHbIX BOJOPOCIIE, ueM K 0osiee KpYIHbIM prudo-
coMaM XMBOTHBIX M BBICHIMX pacTeHui. Tak y XiaMUAOMOHAaIbI
(Chlamydomonas) pub0OCOMBI XJIOPOIIJIACTOB COAEpPKaT B 00eUX CyObeu-
HUIlaX B 00111eM 48 pa3nuyHbIX 0€JIKOB; O0Jiee KPyMHbIE IUTOIIa3MaTHYeC-
Kue pubocoMbl coiepxar B 1eiaoM 65 OenkoB. Beuio ycTaHOBIEHO, YTO Y
prOOCOM 3TUX ABYX THUIIOB JIMIIIb YEThIpE O€IKa B KAaKOM-TO CTEIIEHHU CXOIHbI
Mexay coboi. Kpome toro, cuntes 6enka Ha pubocoMax MUTOXOHAPUHN U
XJIOPOILJIACTOB TOJABIISIETCA aHTUOMOTUKOM XJIoOpaM()EHUKOIOM, HO HE YyB-
CTBUTEJEH K LMKJIOTeKCUMUIY. AHAJIOTUYHAs CUTyallusi HaOmomaercs y
OaKTepuil U CUHE-3eJIEHbIX BOAOPOCIIEH; YTO e KacaeTcsl CUHTe3a Oelka B
LHUATOIUIA3ME dYKAPUOTUYECKHUX KJIETOK, TO OH INOIABISAETCS LUKIOIEKCH-
MUJIOM, HO HE YyBCTBUTEJEH K xJopaMpenukony. Takum oOpazom, MEKTY
OpraHOMAaMHU 3YKAPUOT U MPOKAPUOTUUECKUMHU KIETKAMU CYILLECTBYET MO-
pa3uTENbHOE CTPYKTYPHOE U (DYHKIIMOHATBHOE CXOACTBO.
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Kakumu ke 0COOEHHOCTSIMHU IOJHKHBI OBLIM 00JIalaTh HMCXOLHBIE
OpraHu3Mbl, BCTYIUBIINE B CUMON03?

Hyxneormuroniaazma Obljla caMbiM KPYITHBIM M HaMEHEe CICIHAIA3H-
POBAaHHBIM MPEANICCTBEHHUKOM, HE CIIOCOOHBIM HU K (POTOCHHTE3Y, HU K
YTHJIM3alAN KUCIOPOAa, ¢ TeTepOTPOdHBIM METabO0IM3MOM, OCHOBAHHOM
Ha OpokeHnn. OHa oOuTala B YCIOBUSX BHICOKOW TeMIIEpaTyphl U KUCIIOT-
HOCTH, YTO MIPUBEJIO K BHIPaOOTKE B HEMl 0COOOro Kiiacca OETKOB-TUCTOHOB
s 3amuThl JIHK. YV Takux opraHm3mMoB J0JDKeH OB OTCYTCTBOBATh MH-
T03. MOJIEIbIO TAKOTO MPEIKa MOKET CIIYXKUTh Tepmoruiazma (Thermoplasma
acidophilum) - TepMO- ¥ allUI0TOJIEPAHTHASI MUKOIJIa3Ma, JIUIICHHBIN KIle-
TOYHOH CTEHKH MPOKAPUOTUIECKUI OpraHW3M, TOOBIBAIONUI SHEPTHIO ITy-
TeM OpokeHusi. Takoli OopraHu3M TOTJIOTHJ MPOMHUTOXOHIPUIO, KOTOpas
ObL1a crtocoOHa BecbMa d(PPEKTUBHO PaCIICTUISITh TPEXYIIIEPOIHBIE COEIU-
HEHHUSI 710 YITIEKUCIIOTHI U BOJBI B IIUKJIC TPUKAPOOHOBBIX KHCIIOT. DTH Tpe-
XyTIepOaHbIe (PParMeHTHI-0TXOIbI (PEPMEHTATUBHOTO PACIICTIIICHUS CaXapoB
HYKJICOIIUTOIIA3MOM CTaJIA TUIIEH TSI MUTOXOHIPHUH, YTO TTO3BOJIHIIO W3-
BJICKATh M3 UCXOIHBIX caxapoB OoibItie SHeprur. CHUMONOTHYECKas aCCOIIH-
aIysl HyKJICOMTUTOILUTa3Mbl M1 MUTOXOHJIPUH 3aKpEIMiach U Hadajla h3Me-
HATHCSI B CTOPOHY YCHJICHHS UX B3aMMHOM 3aBUCHMOCTH.

VY mpokapuoT HUKOTJA HE HaOJFOMaIOCh MUHOIMTO3a WM (parommTo3sa.
NmeroTcs mpuMepbl TPOHUKHOBEHUS OJHOTO MPOKAPUOTHUYECKOTO
opranusma B apyroi. 3ro bnennosuOpuon (Bdellovibrio bacteriovorans) -
a’poOHast reTepoTpodHas OakTepus, MPOHUKAIOIIAsI B TEPUIITIa3MaTUYECKOE
NPOCTPAHCTBO Apyrux Oaktepuii. Kiietku ee mmeror okosio 0,5 MKM B
JTMaMeTpe NPy TUITHYHO BUOPHOHHON (hopMe; KaKaast HECET eIMHCTBEHHBIN
MOJSAPHBIA XTYTUK. [I[pOHUKHYB BHYTph OAaKTEPHUH, OHU PEMapHPYyIOT
HapYXHYIO MEMOpPaHY KEPTBBI JTUITHUTHBIMU «3aIljlaTaMi» U ITPOIBUTAFOTCS
Jaybllie B TIYOMHY KJIETKH M 3aTeM Pa3MHOXKAIOTCS, OKPYKEHHBIE €ro
HapYyXHOU 000JI04KOH. B KOHIIE KOHIIOB OHU BBI3BIBAIOT JIM3UC XO3SIMHA.

OmHaKo MPOHUKHOBEHHE MTPOMUTOXOHIPHH BHYTPh HYKJICOIMTOILIA3MBI
MPOUCXOUIIO TIO APYTOMY MEXaHH3MY, MOXOKeMYy Ha (aromuro3, 4To
NpUBEI0 K oOpa3oBaHUI0 ABOWHOW MeMOpanwl. OHa MMeeT pa3Hoe
IIPOMCXOXKICHUE: BHYTPSHHSS TOMOJIOTMYHA MeMOpaHe TPOKAPHOT, BHEIITHSS
- DYKapHUOTHUYECKON MeMOpaHe.

HauGonee Onau3koi K mpegkaM MUTOXOHAPUHN siBisieTca Oaktepust Para-
coccus denitrificans - CBOOOAHOXKUBYILIHNH (aKyITbTaTUBHBIN P00, CIIOCOOHBIH
K npixanuto. OCHOBaHUEM JJIsl TAKOT'O BBIBOJA CIY)KHT CXOIACTBO ITOU
OaKTepuu ¢ MUTOXOHJIPHUSAMHU XKHUBOTHBIX W JAPOXKIKEH MO JAeTaasaM
OpraHM3aluy AbIXaTeJIbHOU cucTeMbl. CXOMHBI HE TOJIHKO XWHOHBI U
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Rprouok rymux
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TABJIMIIA VII. A - cxema cTpoeHUsl OaKTepUaTbHOTO XryTuka; b - pparment
HUTH KT'YTHKa, 00pa30BaHHOIO MoJiekynamu (prareyuimHa; B - cxema ctpoenus
JKTYTHKA XJIAMUJIOMOHABL: 1, 2 - KOHUMK; 3 - CTepXKEHb; 4 - epexoaHas 30Ha; 5
- 6azanbHOE Teno; I - cxema crpoenus crepxkHs; [ - dparMmeHT MUKPOTPYOOUKH
U3 TYOYIMHOBBIX CYOBEIUHUII.
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IIUTOXPOMBI B IIEMU MTEPEHOCA MEKTPOHOB, HO U TPEXMEPHAsi KOH(pUryparusi
IUTOXPOMOB M cTpoeHHe MemMOpanHoil AT®da3zpl, uTo cOnMKaer
MUTOXOHApHUHU C P denitrificans B 00JbIIEH CTENEHU, YEM C JIPYTUMHU
OakTepusiMmu. MIMeroTcs Tpu SBHBIX paznuuus Mexny P denitrificans n
MUTOXOHAPUSIMU: OAKTEPUN MMEIOT KJIETOUYHYIO CTEHKY, OHH CIOCOOHBI
BOCCTAHABJIMBATh HUTPAT U HUTPUT JI0 a30Ta U 3aKUCHU a30Ta B aHaIPOOHBIX
YCJIOBUSAX, U Y HUX HET cucTeMbl TpaHcnopra AT®. B Mutoxonapusx Takas
cucrtema nepeHocut AT®D, cCUHTE3upyeMbld BHYTPU OpraHouja, B
[UTOIMJAa3My. DTH pa3lu4yusl JETrKO OOBSCHUTH, €CIU MUTOXOHIPUHU
IPOM3OLLIN OT MPEJKOB, CXOIHBIX ¢ P denitrificans. Knerounble cTeHKU U
CIIOCOOHOCTh BOCCTAHABJIMBATh HUTPAT OBLIM YTpaue€Hbl, TAK KaK OHU
OKa3aJIMCh M3JMIIHKUMU BO BHYTPHUKJIETOYHOM cpene, Ooratoil a3oTomM co
cOalaHCHPOBAHHBIM COJIeBBIM cocTaBoM. UTto kacaercs AT®D, to ero
COBpPEMEHHAasi MUTOXOHJIpUalibHAsl CHUCTEeMa TPAaHCIOpPTa JOJDKHA Oblia
BO3HUKHYThH B MPOIECCE IBOIIOIUHU BMECTE C CAMUM CUMOMO30M.

Komruieke HYKJIEOIUTOIIa3Mbl 1 MUTOXOHJPUU JUOO B XOJIe CBOETO
pa3BuUTHUs, U000 MO37HEE BKIIOYUI B Ce€Os JBUTATEIbHBICE OPTraHOUJIBI,
KOTOPbIEC PE3KO OTIMYAIOTCS OT OAKTepUANIbHBIX KXIyTUKOB (Tadu. VII).

bakTepuanbHbIi XI'YTUK COCTOUT U3 HUTHU, Kproka U 0Oa3albHOMU
cTpykTypbl. HUTh 0Opa3oBana OesikoM (uareJsItHOM, MOJEKYJIbl KOTOPOTO
pacroyiararoTcs 1moji HEKOTOPBIM YIJIOM K OCH KI'YTHKa, 00pa3ys [MUIUHIP.
Hutpe npukpemisieTcs K KPrOKY - U30THYTOMY OEJIKOBOMY IHIUHIPY,
nepexondiieMy B 0a3aibHOM YacTH B Maouky. Kprok CIyKUT CBS3YHOIIUM
MOJIBUKHBIM 3BEHOM MEXYy KECTKOU HUTHIO KT'YTHKA U 0a3aJIbHBIM TEJIOM,
CTaOMJIBHO YKpEIJIEHHBIM B 000JI0uke OakTepuu. basabHoe Tello COCTOUT
u3 uetbipex konerl (L,P,S u M), kpensinuxcst k manouke. JKryTuk coBepiaer
BpalllaTeIbHOE JBUXKCHUE MPOTUB YACOBOW CTPEIKU (€CIM CMOTPETHh Ha
IUIBIBYIYI0O OaKkTepuio c3aau) 3a cueT paboThl 0a3anbHOro Tela,
MPEICTABJISIONIETO CO00M CBOCOOPA3HBIN ANEKTPOMOTOP.

CoBepIIEHHO UHOE CTPOEHUE MMEIOT KT'YTUKUA AFYKAPUOTUUYECKHUX KIle-
TOK, KOTOPbIE€ B CHELHATBLHOMN JINTEPATypE MPUHATO HA3bIBATh YHYJIUIIONM -
avu (ta6n. VI, B-J1). Yanynunonus nenutcs Ha JIB€ 4acTH: HAPY>KHYIO U
BHYTpeHHIOI0. HapyxHas 4acTh ofieTa sneMeHTapHO MeMOpaHoH, SIBIISIO-
HIeHCcs HEMOCPEICTBEHHBIM TPOJIODKEHUEM U TOIIa3MaTHdeCKo MeMOpa-
HBI, U B CBOIO OYEPEb COCTOUT U3 TPEX YACTEMN - KOHUMKA, [JIABHOTO CTEPIK-
HS ¥ IEPEXO/IHOM 30Hbl. BHYTpEeHHSIS1 4aCTh COCTOUT M3 OCHOBaHUs (06a3aib-
HOro Tteja) U kopHei. [log MmemOpaHol HaxomuTCA OEIKOBBIM MaTpUKC, B
KOTOPBIM TMOTPYyKeHAa CUCTEMa MUKPOTPYOOUEK - aKCOHEMa, CTPOSHHE KO-
TOPOM Pa3IMYHO B Pa3HbIX 30HAX. [ TaBHBIA CTEPKEHBb COCTOUT U3 JEBATH
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nepudepuueckux mnap (1y0JaeToB) MUKPOTPYOOUEK, PACTIONOKEHHBIX KOJb-
II0M, OKPY KaIOITHUM IIEHTpaJIbHYIO Iapy (cTpyKTypa 9+2). Kaxkmpiit 1y6ier 00-
pazoBaH A- u B-mukpotpyboukamu, A-TpyOodka Kaxkaoro ayonera, KpoMme 1eH-
TPaJILHOTO, CHA0XKEHA JIByMsI KOPOTKMMH BBICTYIIAMU - «pyKaMu», OOpaIeH-
HBIMH K CIICAYIOIIEMY AyOJIETY U COCJIMHEHA C IIEHTPaJIbHbIM JTyOJIeTOM MpU
MIOMOIIU «CHUIBD. « Pykn» 00pa3oBaHbl OeJIKOM JUHEMHOM, KOTOPBINA 00asa-
€T crocoOHOoCThIO ruaponmu3oBark AT®, T.e. neiictByer kak AT®daza. Llent-
paNbHBINA JTyONeT 3aKirodeH B oOmuil yexon. Kaxmaas MUKpoTpyOOuKa UMeeT
muameTp 24 uMm. Ee cTteHka mocTpoeHa U3 CUpalibHO YITAaKOBAHHBIX CYyObeIu-
Hu1l Oenka TyOynuHa. J[BU>KeHUE OCYIIECTBRISIETCS 38 CUET CKOMbKEHUSI MUKPO-
TpyOOUEK OTHOCUTENBHO JIpYT Jipyra. B pe3ynbrare CKOJIbKEHUS! MPOUCXOIUT
OUEHUE KIyTHKA, TT0 KOTOPOMY IMPOXOAUT HECKOJIBKO TOCIIEI0BATEIbHBIX BOJIH.

['unoTe3a 0 MPOUCXOXKICHUU YHAYIUINOAUNA OT OaKTEpUM-CIIUPOXET SIBIISI-
€TCsl HAMMEHEE NPU3HAHHBIM U CAMBIM CIIOPHBIM aCIIEKTOM TEOPUU CUMOUO-
renesa. [Ipeamnonaraercs, 4To CIUPOXETHI MPUKPEIUIIMCh K MUTOXOHIPH-
ATHHO-HYKJICOIUTOIIA3MEHHOMY KOMIUIEKCY JJisi mUuTaHusl. EcTecTBeHHBIN
oTO0p TpaHCHOPMHUPOBATT CUMOMO3bI MEXY XO3I€BaMH U CIUPOXETAMHU B
MOJBIKHBIE arperarbl. OCTaTKU CIIUPOXET MPEBPATUIIUCH B KOHIIE KOHIIOB BO
BHYTPUKJIETOUYHBIEC CTPYKTYPHI - IIEHTPUOIN U MUTOTUYECKOE BEPETEHO.

[lonTBepkIeHNEM BO3MOXXHOCTH TAKOTO XOJ1a SBOJIOIMOHHBIX COOBITHM
SBIISIETCS CYILLIECTBOBAHUE MOAOOHOI0 cMMOM03a B mpupozae. Monenbio Bo3-
HUKHOBEHUS YHAYJIUIOIUNA MOXET CIY>KUTh MUKCOTpHXa MapaioKcaabHast
(Mixotricha paradoxa) - *XTyTUKOHOCEI], OOUTAIONIUNA B KUIICYHUKE aBCT-
PUTMICKUX TEPMUTOB. ITO MPOCTEUIIIEE MOKPHITO THICSYAMH BOJOCOBU/I-
HBIX BBIPOCTOB, SIBJISIOIIMXCS CKOIUJICHUEM CITUPOXET. MUKCOTpUXa UMeeT
JIMIITH HECKOJIBKO (4) HACTOSIINX YHIYIUIIONUM, OJHAKO €€ MPSIMOIMHEHHOE
JIBUKCHUE B KUIICYHUKE TEPMHUTA HE TUITUYHO HU JJIA KaKUX JIPYTUX KIY-
TUKOHOCIIEB - OHO OCYIIIECTBJIIETCS C TOCTOSIHHOM CKOPOCTBIO U OOBIYHO T10
NPSIMOM JIMHUM, TOTJA KakK Apyrue (QIareuiaThl MIaBal0T ¢ U3MEHSONICHCS
CKOPOCTBIO, TIEPEBOPAUUBASACH C OJHOrO OOKa Ha JAPYToil, MEHsIsl HaIlpaBJie-
HUE€ U MHOTJIa OCTAHABIUBAACH. JIBU)KEHHE MOXKET MPOJOJIKATHCS JaXKe TOT-
1a, KOorjaa YHAYIUTIOAUA HETOIBUKHBI.

MukcoTpuxa nepemeniaeTcsi He oaromaps KryTukam, a Oiaromapsi BoJi-
HOOOpa3HBIM JIBUKEHUSIM CBSI3AHHBIX C HEIO criupoxeT. Habmronaercs ver-
Kasi KOPPEJSIUs MEXKIY CTEINEeHbI0O aKTUBHOCTU U KOOPJUHAIIUU CITUPOXET
U CKOPOCTBIO JIBUKEHUS UX XO35MHA.

K kierke xo3siMHa NpUKpPEIIeHO 0KoJio 500 ThIC. METKUX CIUPOXET, Kaxk-
Jlast U3 HUX CBsI3aHa CO CIEIU(PUIESCKUM BBICTYIIOM Ha MTOBEPXHOCTH KIICTKH
U OJJHOBPEMEHHO C BHEKJIETOYHON CUMOMOTHYECKOW KOPTUKAJIbHOU OakTe-
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puel, pacnonaratoiieiicss Ha nopepxHoctu kietku (tabdn. VI, A-b). Koe-
7€ K KJIETKE IPUKPETUICHBI IPYTHue KPyIMHbIE CHMOMOTHYECKHE CITUPOXETHI,
MPEICTAaBUTEN IPYTOro pojia, OHU TOXKE TTOIBYIKHBI.

MukcoTprxa 0OBIYHO KUBET IPH HU3KOM ITapIIAaTLHOM JIaBJICHUH KHC-
JOpona B KUIICYHUKE TEPMUTOB U ITOTOMY HE UMEET MUTOXOHApHH. OHAKO
y K&XJI0H 0COOM UMEIOTCSI, TOMUMO KOPTHUKAIBHBIX CHMOMOHTOB, €111e CTPYK-
TYpBbI, CXOMHBIC ¢ OaKTEPHUSIMU, KaXKIasl U3 KOTOPBIX OKpY)KeHa dHJ0IIIa3Ma-
THYECKUM PETHKYJIYMOM U puOocoMaMu Xo3ssuHa. OHU WISHTHPUITUPYIOT-
Csl KaK BHYTPUKJIICTOYHBIC CHMOMOTHYECKHE OaKTEpHH U 3aMemIaroT B (pyH-
KIIMOHAJIBHOM OTHOIIIEHUH OTCYTCTBYIOIIHNE MHUTOXOHIPHH B aHadPOOHBIX
W MUKPOA’pOPHUIBHBIX YCIOBUSAX KUIICYHUKA TEPMHUTOB.

Takum oOpazom, MUKcOTpHXa - 3TO KOMIUJICKC IO MEHBIIEH Mepe MATH
reTEPOJIOTUYHBIX OpraHu3MoB. Kakmast ocoOb HeceT Ha cebe TpH TPYIIThI
MIPOKAPUOTHIECCKUX KOPTHUKATHHBIX CAMOMOHTOB: KPYITHBIX U MEJIKUX CITH-
POXET W aCCOIMUPOBAHHBIX C HUMH «SKOPHBIX» OaKTEpHii, KOTOPBIE CO3/1a-
I0T aHOMAJIBHOE JIBMKEHHWE, a TaKKe DHIOCUMOHMOHTOB YETBEPTOrO THIIA,
3aMEIIAFOIIINX MUTOXOH/IPHH.

B HacTosiiee BpeMst IMEFOTCS JIUIIH €/1Ba 3aMETHBIC PU3HAKK TOTO, YTO YH-
JYJATIONHAHN - 9TO OCTaTKA CUMOHMOHTOB. M3 CBOOOTHO JKMBYIIMX COBPEMEHHBIX
CITMPOXET Ha PoJib OJIM3KUX K TPeKaM YHIYIMIonuid npereHmayer [lunornHa
(Pilotina calotermitidis) - cnupoxeta, B MPOTOIUIA3MAaTUYECKOM LIWJIMHIPE KOTO-
poli comeprKarcst MPOIOIILHO PACIIONIOKEHHbIe MUKpOTpyOoukH (Tadm. VIIL I).

IepBast sykaproTHIecKas KJIeTKa, KaK ¥ €€ pPa3HOPOIHBIC IPAPOIUTeNH, ObLIa
reTepoTpoHOH, T.€. MUTAIACH TOTOBBIMU OPraHWYECKUMHU COCTUHEHUSAMH. Y
9THUX PAaHHUX 3YKapHOT BO3HUKIIM MTPOIIECCHl MUTO3a, a 3aTeM M Mei03a.

[ToceqHUM 3TAarmoM CUMOMOreHe3a CTaJlo MPHOOPETEHHE CIIOCOOHOCTH K
(OTOCHHTE3y IyTEM BOBJICYCHHS B CHMOWOTHYCCKHUN KOMIUIEKC (POTOCHHTE-
3UPYIOIIUX ITPOKAPHOT. Y XJIOPOILIACTOB €CTh PsIT 0COOCHHOCTEH, CBUICTEITh-
CTBYIOIIMX 00 X CHMOMOTHYECKOM TPOMCXOKICHHH, - OHU COZlEpyKar pudoco-
MbI ¥ proocomHyr0 PHK mpokaprorndeckoro Tuma, CriocOOHbI JETUThCS TaK
ke, KaK ¥ IIPOKapruOTHYeCKHe KIICTKH. Ha ponb Tpeska XjIoporuiacToB 3elie-
HBIX Bomopocielt npeterayer [Ipoxiopon (Prochloron) - KOKKOMIHAS TIPOKa-
puoTa, criocobHas Kk porocuHTe3y ¢ BeieneHueM O, nMeromas XJI0poQUILILL @
u b, MenKue pruOOCOMBI, JIMTIHIBI, THITHYHBIC JIJIS TIPOKAPHUOT, CKJIIOHHAS BCTY-
naTh B CAMOMOTHYECKHE OTHOIICHUS. [[MaHoOakTepuy MOTYT paccMaTpyuBaTh-
Csl KaK CBOOOTHOYKHMBYIIIHIE aHAJIOTH TIACTH] KPACHBIX BOIOPOCIICH.

[Tpumepom perreHus mTpoOIeMbl TUTAHKS ITyTEM BCTYIUICHUS B CHMOMO3
C (DOTOCUHTE3UPYIONIUMH BOJOPOCISAMH MOXET CIYXHUTh UHQY30pUs
[Mapamenus (Paramecium bursaria).
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TABJIUIIA VIII. A, b - Muxkcorpuxa napagokcanbHas (Mixotricha paradoxa);
B - undyzopus Paramecium bursaria; I - cniupoxeta Pillotina calotermitidis: 1 -
BHEIIHUI BUJ; 2 - MIONEPEYHBIN pa3pe3 KIETKH.
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Paramecium bursaria - camOoroTHYECKas acCOIMaIINs BOJOPOCIN U UH-
dy3opun. 3eneHbie GOTOCHHTE3UPYIOIIUE IMapaMeluy coaepKaT CUMOHNOTH -
YECKHUE BOJOPOCIH, YUCIIO KOTOPBIX BapbupyeT B npeaesax ot 60 go 2000 u
oonee (Tabin. VI, B). YcraHOBNIEHBI TEHETHYECKUE PA3TUYMS MEXKTY CUMOU-
OTUYECKUMH M CBOOOTHOXKUBYITUMHU (popMaMu Kak MapaMeldid, TaKk U XJIO-
pem. Jlis monoBoro mporiecca y P bursaria HeoOXoauMO MPUCYTCTBUE XJIO-
pei1. XapakTepHbIM U1l HHPY30pUild CIOKHBIN MMOJTOBOM ITUKJI C Y4acCTHEM
MUKPOHYKJIEYCa, B KOTOPOM 32 ME030M, IPUBOJSIIMM K 00pa30BaHUIO Ta-
METUUYECKUX SJIEep, CIACAYET ayToraMus Uil KOHbIOralsl, HUKOT/Ia He HaOJIto-
JTAJICS ¥ He MOT OBITh MHAYIIMPOBAH y MapaMeIuil, TUIICHHBIX XJIOPEIII, XOTS
y 3eJieHbIX ()OpM MOJIOBOM mporiece jerko Haomonaercs. M3 atoro ObL1 cre-
JIaH BBIBOJ, YTO CHMOHMOTHYECKAsl acCOMMAIIUS MPUBOTUT K HEOOpaTHMBIM
TeHETHYECKUM MU3MEHEHUSM y 000MX TapTHEPOB. DTOT BBIBOJ OBLIT ITOATBEP-
KICH YIBTPACTPYKTYPHBIMHU HCCIICIOBAHUSIMU. DHJIOCUMOUOHTHI COCTaBIIS-
10T HEOTHEMJIEMYIO YaCTh F'€HETUUYECKOIO arrmapara napaMmeruil.

M3BecTHa Tak»ke accolalusi TUPHI C XJIOPEIUIon - (POTOCUHTE3UPYIO-
niee xxuBoTHoe ['unpa 3enenas (Hydra viridis)

CuMOMoOTHYECKHE KOMIUIEKCHI, KOTOPhIE TTPEBPATHIIMCh B PACTHTEIIBHBIC
¥ KUBOTHBIC KJICTKH, HUKOTJa HE MEepecTaBalid dBOIOIMOHUPOBaTE. [1po-
I'PECCHUBHBIE U3MEHEHHSI OHTOT€HEe3a U METa00JIM3Ma ITUX KOMILIEKCOB CO-
3/1aBaJId HOBBIE YPOBHU OpraHM3aIli{, HEIOCTYITHBIC JJISI U30JMPOBAHHBIX
napTHepoB. CUMOMO3bI CTAHOBUIIUCH BCe Oosiee U OoJiee MHTErPUPOBAHHBI-
MU, a MAPTHEPHI - BCE O0JIee 3aBUCUMBIMU JIPYT OT Apyra. B HacTosiiee Bpems
3aBUCUMOCTD KaXJI0r0 OpraHoua OT MPOAYKTOB METaboIM3Ma PYyrux opra-
HOMJIOB CTajia HACTOJIBKO MOJTHOM, YTO TOJLKO COBPEMEHHBIE METOIbI YIbTpa-
CTPYKTYpPHOTO aHaJin3a U OMOXUMHYECKUX UCCIIEIOBAHMI 1n Situ MO3BOJISIOT
MPOCIEAUTH META0OJMYECKHUE MYTH NCXOIHBIX TTAPTHEPOB, J1a U TO C TPYJIOM.
DBOMIOIMST OMOXUMUYECKUX ITYTEH B OCHOBHOM ITIPEIIIECTBOBAJIA SBOIIOIMHU
YKUBOTHBIX U paCTEHUN. DyKapUOThI pa3HOOOPA3HBI IO CBOEMY CTPOCHUIO, HO
MeTa0O0JIMYECKA OHU OCTAIOTCSI €TMHOOOPA3HBIMU; OOJBIIMHCTBO META0OH-
YECKUX TPOIECCOB BYKAPUOT OBLIM BBIPAOOTAHBI Pa3IMUYHBIMU MPOKApUOTa-
MU €IIIe JI0 TOrO BPEMEHH, KoTJla OHU OObeAUHWIHCE. [ [poKaproThI, XOTS OHU
CTPYKTYPHO TPOIIE 3yKapUOT, BCETa OB M TETEPb OCTAIOTCS ropas3no 00-
Jiee pa3HOOOPa3HBIMU B OTHOIIICHUH OOMEHA BEIIECTB.

CylIecTBYIOT U JIpyrue€ TUmnoTe3bl BOBHUKHOBEHUS IYKApPUOTHUYE CKOU
kjeTku. OHM MpeIonaraT ee 00pa3oBaHue MyTeM NpsiMor puiranuu, u3
OJHOM, a HE U3 MHOTUX KJICTOK.

NuBarnnanuonHas rurores3a Yiiesuia u llnonsckoro, BeriuHyTas B 1974 romy,
SBJISIETCS DBOJIIOIIMOHHON MOJIEJIbIO, COTJIACHO KOTOPOM Psii OPraHOMIOB
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NepBOHAYAILHO BO3ZHUKAET IMyTEM MHBAaruHaiui (BIsTYMBAHUI) KIETOUHOU
MemOpansl (Tabn. IX, A). IIpenmnonaraercs, 4To IPeaKOBOM KJIETKOWU ObLia
aspoOHasi MpOKapuoOTHYECKasl KJIeTKa, COJAEprKaBIllIasi MHOTOUMCICHHbIE
IE€HOMBI, Kbl M3 KOTOPBIX OBbLI MPUKPEIUIEH K KJIETOYHON MemOpaHe.
BrsiunBaHUs BO3HUKIM HE OJHOBPEMEHHO, AIEPHOE U MUTOXOHAPHUAIBHOE
BIISTYMBAHUS 00pa30BAIMCHh NEPBBIMU M JIalld HA4Yajao TEM HAIpPaBJICHUSAM
ABOJIIOIIU U, KOTOPBIE MPUBEIN K BOBHUKHOBEHHIO )KUBOTHOM KJIETKU U KIETKH
rpuOoB. BrisiunBaHus, B pe3ysTabTe KOTOPhIX BO3HUKIIN TEJblA, CIOCOOHbBIE
K (hoTocuHTE3y, 00pa30BajInCh MO3JHEE, U AAJIM HA4aJl0 HAIpaBICHUIM,
NPUBEAIINM K BO3ZHHUKHOBEHUIO DYKapUOTHYECKUX Bopopocien. [lmomanp
MOBEPXHOCTH MHUTOXOHJPUM M IMJIACTUJ CUJIBHO BO3POCIA 3a CUET
JIOTIOJTHUTEIIBHBIX BIISTYMBAHUM BHYTPEHHUX MEMOpaH ¢ 00pa30BaHUEM KPUCT
Y TUJIAKOWIOB; TEHOMBI OPTaHOWUIOB YTPATUIIM MHOTHE U3 CBOUX I'€HETHYECKUX
byHKIMH, TyOIMpyeMbIX siepHbIM reHoMoM. [IpenkoBoii popmoii Moriia ObITh
a’poOHas OakTepus, UMEBIIIas YIIBOCHHBINA TEHOM.

YepThl CXOACTBA MEXIY OPraHOMIAMHU DYKAPUOT U NPOTOKAPUOTAMU
(eIMHUYHBIE MEJKUE KOJbIIEBUIHBIEC U TOJIble T€HOMBI, MEJIKHE PUOOCOMBI,
YYBCTBUTEJIBHOCTh K XJIOPaM(pEHUKOIY, yCTOMYUBOCTh K I[UKIOT€KCUMUTY
U T.I.) pACCMATPUBAIOTCS KAK COXPAHUBIIMECS TPUMHUTHUBHbBIC NTPU3HAKH, a
HE KaK MpU3HAKH, MPUOOpETEHHbIE B pe3yibTare cumOuosa. [lo3uTuBHbBIN
ACMEKT MHBATMHALIMOHHOM TMIIOTE3Bl COCTOUT B TOM, YTO OHA JAET
PaBA0N0I00HOE OOBSICHEHHE MPOUCXOKIECHUIO IBOMHBIX MeMOpaH sijpa,
MUTOXOHJIPUMA U TIACTHU/I.

CornacHo rumore3e apoonenus u kinoHupoanus (boropan, 1975),
yKapuoTHYEeCKas KJIeTKa BOZHUKIIA B pe3yJibTaTe 00pa30BaHuUs CKOILICHUI
OT/I€JIbHBIX 3JIEMEHTOB Fr€HOMA U U X MOCIEIYIOLIEr0 KIIOHUpOBaHu s (TadJ1.
IX, B). B ocHOBe 3TOil TUIOTE3bI JEKUT JOMYIIEHUE O HEKOM IPEIKOBOM
MIPOKApUOTUYECKOM OpPraHU3ME, COAEPHKABIIEM EIUHBIN T€HOM, KOTOPBIU
pacmajicsi Ha 4acTH, oO0pa30oBaBIIME U30JUPOBAHHBIE MY3bIPHKHU C
pa3ITUYHBIMU (PYHKITUSIMU.

[Ipennomaraercs, 4TO NEPBOHAYAIBHBIA €IUHBIA T€HOM MMEJ yYaCTKH,
obnagaromue QYHKIUIMU sApa, MUTOXOHAPHUHU M XJIOPOMIACTOB.
@parmeHTal s reHOMa MpuBesia K 00pa30BaHUIO OTJEIbHBIX YYaCTKOB,
MOKPBIBIIMXCS JTBOMHOM MeMOpaHOU - sA/lpa, MUTOXOHAPHUN W TJIACTHULL.
JlanpHeliiee KJIOHUPOBAHUE CUCTEM MHUTOXOHAPHM M IUIACTHJ MPUBEIO K
CO3/IaHMI0 MHOTOYMCIIEHHBIX KOIHMI B Ipeneiax onHoi kierku. Cucrema
MUKPOTPYOOUEK U €€ MPOM3BOAHBIE MOIIM BOZHUKHYTD IMO3/THEE B PE3YJbTATE
mytauuil. [Ipennonaraercs Takxke, 4TO HCXOAHAS IPOKAPUOTHUYECKAs KIETKa
Obl1a a9POOHBIM OPraHU3MOM, CIIOCOOHBIM K (DOTOCHHTE3Y.
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BISYMBAHUS KJIETOUHOU MeMOpaHbl. b - mpoucxoxaeHue 3yKapuoTUueCKOn

KJICTKU IIYTCM KJIIOHHPOBAHUA (i)paI‘MeHTI/IPOBaHHBIX I'CHOMOB.
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TABJIMIA X. Tunsl TasIOMOB OJHOKJIETOYHBIX BOAOPOCHEN. A - KOKKOUIHBIN
tajuioM: 1 - Chlorella sp., 2 - Cystodinium sp., 3 - Goniochloris muticula, 4 -
Pinnularia viridis, 5 - Navicula sp., 6 - Gyrosigma sp., 7 - Oocystis pseudocoronata,
8 - Pseudostaurastrum hastatum, 9 - Closterium sp., 10 - Xanthidium antilopacum,
11 - Characium acuminatum. b - Monaansiii Tayuiom: 12 - Haematococcus sp., 13
- Peridinium sp., 14 - Pyramimonas reticulata, 15 - Ceratium hirundinella, 16 -
Euglena viridis, 17 - Dunaliella salina, 18 - Chlamidomonas proboscigera, 19 -
Furcilla bicaudata, 20 - Carteria crucifera. B - ameOouansiii Tamaom: 21 -
Dinamoebidium varians, 22 - Rhizochloris stigmatica, 23 - Chrysamoeba radians,
24 - Stipitococcus vas
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JonymeHnne O MHOXECTBEHHOM TE€HOME TMPEACTaBIIsAETCS
MPaBIONOJO0HBIM BBHUY TOTO, YTO T€ MEXAHU3MBI siipa U OPraHOMUJIOB,
KOTOPbIE KOJUPYIOT CUHTE3 OeJika, B OCHOBHOM CXOJIHBI, Tpu4YeM (PyHKIUU
OpPraHOWJIOB B KOHEYHOM CUETE PETYIUPYIOTCS KaK CAMHUMU OPraHOMJIaMH,
TaK U SAPOM.

IBOJIIOIMS IYKAPHUOTUYECKON PACTUTEJIbHON KJIETKH

C oOpa3zoBaHUEM IYKAPUOTUUECKOM KJIETKU JaJIbHEHIAst €€ SBOJIOIMS [10-
IIJJa IO TPEM OCHOBHBIM HampaBlieHHsM: nuddepeHnmanus Ha KIETOUHOM
YPOBHE, YBEJIUUYEHUE Pa3MEpPOB KJIETKH, MOSBICHNE MHOTOKJIETOUHOCTH.

[lepBoe HampaBnenue - AuddepeHuranus Ha KIeTOYHOM ypoBHe. OHa
BBIPAXKACTCs B COBEPUICHCTBOBAHUU 000JI0YKH, OPraHOUA0B, YHTYTUTIONUH,
(U3HOJOrMYECKHUX MPOLIECCOB, MPOLECCOB PA3MHOXKEHUS, CIIOCOOOB Mepe-
HECEHUS HEOMAroNMpUsATHBIX YCIOBUU U T.A. OTa (yHKIMOHANIbHAs nudde-
pEeHIMAaLHUs CIIOCOOCTBYET CO3JAaHUIO KJIETOK, 00JIaIatoIIMX BO3MOXHOCTSI-
MU I[€JIOCTHOTO OpraHu3Ma C MPUCYITUMHU €My CUCTEMaMu YIIPaBICHUS PoO-
CTOM, pa3BUTHEM, OECITIOJIBIM U MOJOBBIM pa3MHOxeHueM. Ha ogHokerou-
HOM YPOBHE T€JIO paCTEHUM MpPeACTaBICHO TPEMs TUIIaMU TaJJIOMOB - KOK-
KOMJJHBIM, MOHAJITHBIM, aMeOOuIHBIM (Ta0i. X).

OCHOBHBIE Pa3IMUUs MEX]y OpraHM3MaMy 3TOT0 HaIpaBJeHUs SBOJIO-
MU KaCcalOTCsl CTPOEHUSI KJIETOYHOU 000JIOUKU U CTPOEHUSI XpoMaTo(OpoB.

KrneTounbie 000JI0YKH TPOIUIN JJIATEIBHBIN ITyTh 3BOJIOINH, Y Pa3HbIX
BOJIOPOCIIEH OHM UMEIOT Pa3HbIi COCTAaB U CTPOCHUE. BBHIIEISIOT NATh TUIIOB
LEJUTIOJIO3HBIX 000JI0UEK.

1. AmopdHas o0on04YKa, cOCTOAIIAs U3 KIETUaTKU U MEKTUHA U HE
uMeronas ckeneTHeIX cTpykTyp (Volvocales);

2. Obonoyka ¢ MUKPOPUOPUIUISIPHBIMU KOMIOHEHTAMH, UMEIOIIUMU
oceBoe HanpaBiienue (Ulothricales, Zygnematales u ap.);

3. O60n04YKHu ¢ JaMeJUSIPHBIMH (TIACTUHYATHIMK) KOMIIOHEHTaMHU,
pacronararonMMucs napajiesibHO ApYT APYry MO MPONOIbHON OCH KIETKU
(Ulvales);

4. O00JIOYKH ¢ JaMeJUSIPHBIMU (ILTACTUHYATBIMHA) KOMIIOHCHTaAMH,
pacnonararomumucs moja yriaom (90° umu 45°) npyr K 1pyry, o0pa3yronmmu
cnoxHbll ceTuatsiil y3op (Cladophorales, Siphonocladales);

5. O6onouku ¢ GUOPUIUISIPHBIMA KOMIIOHEHTAMH, PacIojararouiaMucs
IO ITPSIMBIM YTJIOM APYT K JAPYTY, 00pa3yroIMMH CeTUaThId Y30 (HEKOTOphIC
Volvocales).
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CrnenyeTr OTMETUTh, uTO Y 3eeHbIX Bopopociei (Chlorophyta) umerotcs
000JI0YKH, MOKa3bIBAIOIINE BECh MYTh UX MOCJEIOBATEILHOIO Pa3BUTHUS
BILIOTH JIO CETUYATO-JIaMeIIIPHOM, HanOoJiee pouyHoi B rhOkoi. CTpoeHne
o0oJiouek Hanbosee BHICOKO OPraHU30BAHHBIX MPEACTABUTENIEH 3TOTO OT-
JieJia TaKoe JKe, KaK U 'y CYXONYTHBIX PACTeHUH, BIUIOTh /10 KyTUKYJIbI, KOTO-
past umeetcs y Xapsol (Chara).

YV HEKOTOpbIX OT/IENIOB BOIOPOCEH 000IOUKH MOCTPOEHBI HE Ha LIEJLTION03-
HOIt ocHOBe. Y JluaroMoBbIX Bonopocieit (Bacillariophyta) ona oOpasyeT naH-
IUPb U3 KpeMHe3eMa (KPeMHHUEBOTO THIPOreJisi, HoJI00HOTO oraty), COCTOSIIIE-
T0 U3 JIByX MOJIOBUHOK. Ha cTBOpKax maHImMpsi UMEIOTCSI CKBO3HBIE TTOPHBI, CO00-
HIAIOIIME MPOTOILIACT C BHELITHEH cpe1oi, 3anuMaroriue ot 10 1o 75% noBepx-
HocTH (Ta0i. X, 4-6). Y IlupoduroBsix Bonopocieit (Pyrrophyta) kietka ofera
0COOBIM MOKPOBOM - T€KOM. ITO MHOTOKOMIIOHEHTHAsl CUCTeMa U3 OEJIKOB, U
YIJICBOIOB, OCHOBY KOTOPOW COCTABJISIIOT YILIOIICHHBIE ITy3bIPhKH, OKPYKEH-
HbIE MEMOpaHOM, pacIoNaraloIMecs B ONpeAeIEHHOM TOPSIKE U cpacTaro-
Mecs KpasiMu, 00pa3yst MPOYHbIN MaHIMPh. B MecTe ux cpacTaHus MOSIBIISIFOT-
CsI IIIBBI, @ HA TIOBEPXHOCTH TIJIACTUHOK BBIPOCTHI, UM U T.11. [laHIph 00bI4-
HO UMEET JBE OOPO3IIbI - TOTEPEYHYIO U MPONOJIbHYIO (Tabm. X, 13).

CyOMHUKPOCKOITMYECKOE CTPOCHUE XPOMATOPOPOB pa3HBIX OTJEIOB BO-
JIOpOCJel MMEET CYIIECTBEHHbIE OTNIMUUsl. XpoMmarodop orpanudeH 00o-
JIOYKOM, MO/ KOTOPOW HAXOMUTCS MaTPUKC, 3aKJIIOUAIONIUNA OrpaHUYEHHbBIC
MEMOpaHOU IUCTEPHBI - THJIAKOUBI, COepkKaIue XJIopoduul U KapoTH-
Houbl. Kpome Toro, B Marpukce Haxonasarcs pubocomsl, [IHK, nupenounsi.
OTivuus B CTPOSHUHU XPOMaTO(POPOB KacaroTcs JeTalieid CTpoeHusT 000J104-
KM, pacrnionoxenus TuiakonaoB u ¢ubpuwin JHK, dopmsl nupenounios,
MecTa 00pa30BaHUS U OTIIOKEHUS 3alIaCHBIX MTUTATEJIbHBIX BEIIECTB.

O6omouka xpomarodopoB y 3eneHbix (Chlorophyta) u Kpacusix (Rhodophyta)
BOZIOpOCIIel oOpa3oBaHa JBoitHONM MeMOpaHoi, y [Tupodurtossix (Pyrrophyta)
1 OBIVICHOBBIX (Euglenophyta) - TporiHOM. Y BCEX OCTAIBHBIX OTJIEJIOB UMEETCS
4eThIpe €10 MEMOpPaH, MOKPBITHIX CBEPXY MEMOpPAHOW 3HOILIa3MaTHYe CKOM
CeTH ¢ pubOCOMaMH, UMEIOIIIEH CBsI3b C MEMOPAHO si/Ipa.

Haubonee npocroe pacnonoxkeHne TUIakou10B Habmomaercst y KpacHbix
BOJIOPOCJIEH, OHU JIe)KAT B MATPUKCE MTOOMMHOYKE. Y OCTAIBHBIX BOIOPOCIIEH
TUJIAKOW/IBI TPYyHIUpYIOTCs B Jamelutbl. Y Kpunroburossix (Cryptophyta) na-
MEJUTbI COCTOSIT W3 JIBYX THJIAKOUIOB, ¥ 30i0TuCThIX (Chrysophyta), Kenrto-
3eneHbIx (Xanthophyta), Jlnaromosix (Bacillariophyta), Bypwix (Phaeophyta),
[T1poUTOBBIX U DBIIICHOBBIX - U3 TpeX. Y 3eIEeHBIX BOIOPOCIIEH KOJIMYECTBO
TUJIAKOUJIOB B Jamesuiax aocturaer 20, OoHU 3aHUMAIOT BCE MPOCTPAHCTBO
MaTpukca, oopasys rpanbsl. Kpome Toro, y 30m0TucThIX, JKeaTo-3€1eHbIX,
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JlnaTomMoBBIX 1 BypbIX Bomopociiel mo 00010ukoi XxpoMarogopa UMEETCs OIo-
SCHIBAIOLUI TUJIAKOW, OKPY>KAIOLINI BCE€ BHYTPEHHHUE TUIAKOUIbI.

Tonbko y 3eeHbIX BOAOPOCei 3aacHbIe MUTAaTeNIbHbIC BEIIECTBA (Kpaxmalt)
OTKJIaJIBIBAIOTCS] B MaTpUKce Xpomaropopa MexIy JlaMeJulaMyd U BOKPYT THpe-
HOMJIA, Y BCEX OCTAJbHBIX BOAOPOCIIE OHU OTKIIA/IBIBAIOTCS B IIUTOILIA3ME.

[Tupenousr uMeeT MIOOYIASPHYIO OEJIKOBYIO CTPYKTYpPY, B KOTOPYIO Y Of-
HUX BOJOPOCIIEH BHEIPSAIOTCS JIJAMEJUIbI, Y IPYTUX - HET.

Bropoe HanpasneHnue kietouHon AuddepeHnmanum - yBeamueHue pasMepoB
KJIETKH. DTO MPUBOIUT K YBEJMUYECHHUIO IOBEPXHOCTHU TEJIA, YBEIMUEHHUIO TUIOIIA-
JI1 COIPUKOCHOBEHUS C BHEIIIHEW CPelIor. Tak py yBEJIMUYEHUH JIMHENHBIX Pa3-
MEPOB B JIBa Pa3a MOBEPXHOCTb YBEIMUMBAETCS B UETBEPO, @ 00BEM B 8 pa3; B TPU
paza - COOTBETCTBEHHO B 9 11 27 11 T.11. 3TO MO3BOJISAET MOIIOLIAThH OOJIbIIIE TPOITYK-
ToB BHelIHeH cpeapl. [Ipu nuddepenHtmaliym no 3roMy HalpaBJICHUIO OPraHUu3M
YBEIMYHUBAET CBOM Pa3MEPbI HE JIENSICh, 00pa3ys BHYTPU MHOKECTBO Ep U Op-
ranouioB. Gopmupyercs T.H. cuoHaIbHBIN TajutoM. YacTo TaJuioMbl UMEIOT
KPYITHBIE pa3Mepbl U 3HAYUTENBHYIO BHEIIHIOI PacUJIEHEHHOCTb.

Haubonee mpocroii TayuioM Takoro tuna y borpuauyma (Botrydium). Oun
npeicTaBisieT co00il My3bIpeBUIHOE 00pa30BaHUE, OETOE OOOJOUKON M3
LEJUTI0I03bI U IEKTHHA, ¢ MHOTOYUCIEHHBIMU XpoMaTo(opaMu U siApaMu B
nuroriazme. TayioM gocturaet | MM B JuaMeTpe U 2 MM B BBICOTY, KHU3Y
CY>KaeTcs U IepeXoAUT B BETBsIIMECs OeclBeTHbIE pru3ou bl (Tad. XI, B).

Tawiom Aneralymsipuu (Acetabularia) nMeeT BEpTUKAIBHYIO OCh (CTEOENEK),
JocTuraronryro 3-5 (110 18) cM UTMHBI, TPUKPETUISIONTYIOCS K CyOCTpary MpH IoMo-
114 JIonacTHOro pusonaa. Ha BepimHe oOpa3yeTrcss MyToBKa CTEpUIIbHBIX U (ep-
TUJIbHBIX BETOYEK B BUJIE LIUIATKY WM 30HTUKA. [l0 HACTyIUIeHHs! pa3MHOKEHUS Y
AnieTaOynsipry UMEEeTCs OIHO SO, paconokeHHoe B pusouje (Taom. X1, I).

PasBeTBiieHHbI TasuioM bpuornicuca (Bryopsis) COCTOUT U3 MOI3Y4Ero Kop-
HEBUIIA, IPUKPEILJICHHOTO K CYOCTpaTy pU30uIaMu, OT KOTOPOTO OTXOIST BEp-
TUKaJbHbIE TOJCThIC HUTH, B BEPXHEN YACTH HECYIIHE MEPUCTO PACIOI0KEH-
Hble OOKOBbIE BETBHU. Y OCHOBaHMsI KayK/I0TO OTBETBJICHU S UMEETCS MEPETSHKKA,
HO TEPEropoiKh 00pa3yroTCs TOMBKO MPH 00pa30BaHUM CIOPAHTHEB U TaMe-
TaHTueB. Bee pacTeHue nmpencTaBiseT co00i rpoMaiHyIO KIETKY ¢ MHOTOYHC-
JISHHBIMHU SiIpaMH U XpoMarohopaMu U HETIPEepbIBHON BakyoJbio (Tadm. X1, A).

Oco0oro Tuma TamIoMbl 00pa3yloTcs B pe3yibTaTe MIOTHOTO IeperieTe-
HUS TPOCTHIX HUTEW TUMUYHOro cU(OHAIBHOrO TayioMa. B aTom ciydae
dbopmupyeTcs nceBIonapeHXuMaTo3HbIi TaioM, kak y Koguyma (Codium).
Tannom npukpenssieTcss K cyocTpary 0a3anbHBIM JIUCKOM, OT KOTOPOTO OT-
XOJISIT «IIHYPbI», JocTUrarime 50 cM IIuHbI, Ha X BepXylkax (popmupy-
I0TCS Ty OMHKOOOpa3HbIE My3bIpH, MIJIOTHO CTPYIITUPOBAHHBIE HA OJHOM YPOB-
He U oOpasyronue nepudepuueckyro kopy (taom. XI, b).
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TABJIMIIA XI. Cudonanbubie Bogopocnu: A - Bryopsis sp.: 1 - BHEIIHUN BUJ,
2 - OoKOBas BETBb, 3 - yacThb nodera ¢ rameranrusiMu. b - Codium sp.: 4 - BHEeIHUN
BUJI, 5 - TIONEPEUHBIN pa3pe3 Tauioma. B - Botrydium sp.: 6 - BHemnuit Bua. I -
Acetabularia sp.: 7 - BHEIIHUI BUJ, 8 - cXeMa CTPOCHHS TaJuloMa, 9 - NUISANKa C
rametranrusimu. Jl - Caulerpa sertularioides: 10 - o6mmit Buga, 11 - paspe3 uepes
TaioM, 12 - pa3pe3 uepe3 tawiom Caulerpa prolifera.
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Haubonee cnoxubiii 1 Mmopdonornyecku audpepeHImpoBaHHbIN TAJIOM
umeetcs y Kaynepnol (Caulerpa). OH COCTOUT U3 TOPU3OHTAIBLHOTO Pa3BET-
BJICHHOTO KOPHEBHIIA, IOCTUTAIONIETO | M B JUTHHY, HECYIIIETO CHU3Y PHU30H-
JIbI, @ CBEPXY - aCCUMUJISITOPBI, UMEIOIINE pa3Hyro GopMy U pasMephl. Y
Caulerpa prolifera accuMUIIATOPBI TJIOCKUE, JIMCTONONOOHBIE, I0CTUTAIO0-
e 30 cM auabl. OHU 00pa3yOT BHYTPH CUCTEMY IMIIMHAPUYECKUX CKe-
JICTHBIX TSDKEH - IEJUTIONIO3HBIX 0asoK, MEPEeCEKaomuX MEeHTPaIbHYI I10-
JIOCTH BO BceX yacTsax Tamoma (tadn. XI, ).

TpeTbe HampaBlieHHUE - MOSBICHUE MHOTOKJICTOYHOCTH. JTO HaIpaBJie-
HUE XapaKTepU3yeTCsl YBEIMYCHUEM KOJIMYECTBA KJIETOK, CIAraroliux pac-
TUTEJIBHBIA OPraHu3M, U UX Imocienyromiei auddepeniyamnueit ¢ odpa3oBa-
HUEM TKAHEH.

Hawnbomnee mpocThIM TaUTOMOM, KOTOPBIM YCJIOBHO MOKHO CUHMTaTh MHOTO-
KJIICTOYHBIM, SIBIIICTCS TAIBbMEIUTONIHBIN M OJIM3KUE K HEMY IIEHOOUATbHBINA U
KOJIOHWATBHBINA. [TambMeIonaHbIi TaIToM 00pa3oBaH OIMPEICICHHBIM KOJIH-
Y€ CTBOM KOKKOUTHBIX KJIETOK, 00BETMHEHHBIX CIIM3UCTOM Karicyoi (1etrsaspora).
Ecrmu knetku cpactarorcs o0osoukaMu, To ¢hopMupyercs: 0osee CIOKHBINA Tall-
JIOM - IICHOOHAJTLHBIN, C TTOCTOSHHBIM KOJIMUYECTBOM HETIONBIKHBIX (Pediastrum)
WM nonBUXHBIX (Gonium) xietok. Eiiie 0oree CIoKHON OpraHu3aei KieTod-
HOU CBsI3M SBIISIeTCsI KoJloHnaibHast (Volvox), korna Mexmy KJIeTKaMH TTOSIBIISTFOT-
sl IUTOIIa3MaThaeckue Tsoku (1iasmonecmbl) (Tadn. XII, A-B). B takoit kono-
HUY HAOMIOMAeTCs CISMaN3ays KJIICTOK Ha BETE€TaTUBHEIC U TCHEPaTUBHBIC,
9TO SBIIETCS MPO0OPa30M TKAHEBOW OpraHU3aINH.

HacTosmuM mpocTeHIMM MHOTOKJIETOYHBIM TaUIOMOM MOYXKHO CUHTATh
HUTYATBINA, B KOTOPOM KJIETKH COCTHHSIOTCS CPEAMHHOM TTaCTHHKON, MEKITY
HUMU UMeroTcs nopsl U TazmonecMmbl (Ulothrix, Tabn. XII, I'). Hutuaras
CTPYKTYpa B JBOJIFOIIMOHHOM OTHOIIICHWH SBJSETCS MCXOMHOW I Oojee
CJIIOKHBIX MHOTOKJICTOYHBIX CTPYKTyp. Tak IiacTHHYATBIA TaJlJIOM HA4dH-
HaeT cBoe (POPMHPOBAHHUE C HUTUYATOTO, B PE3y/IbTaTe HE TOJBKO IOMeped-
HOTO, HO W MPOAOJBHOIO JEJICHUS KJIETOK, 00pa3yeTcs OHOCJIOWHas
(Prasiola, Tabdn. XII, ) unu aeycnoitnas (Ulva, Tabn. XII, 1) nnactunka. B
ciiydae 00pa30BaHUs Ha MPOCTOW HUTH OOKOBBIX OTBETBIICHHH (OPMHUPYET-
Csl Pa3HOHHWTYATHIN (TETePOTPUXATBHBIN) TAJIOM, COCTOSIINNA W3 CHCTEMBI
BEPTUKAIBHBIX U TOPU3OHTANBHBIX HUTEHN (Draparnaldia, tabn. XII, E). ¥
KpacHbIX Bomopociel (Rhodophyta) HUTH TETEPOTPUXAIBHOTO TajioMa
IUIOTHO TEepeIieTaTCs, 00pa3ys JOXHYI TKaHb - MJIEKTCHXUMY
(Batrachospermum, ta6a. XIII, B).

Bricmielt crenenbro audpepeHnnanm TauioMa BoJOpOCIe SBISIETCS
oOpa3zoBanue TkaHe. OIHUM K3 HamOoJiee MPOCTHIX TKAHEBBIX TAJIIOMOB
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TABJINIA XII. MHOTOKJIETOYHBIE BOJOPOCIU. A - manbMeJJIOUIHbIE: |-
Tetraspora sp., 2 - Gloeodinium sp.; b - nenobuansusie: 3 - Gonium pectorale, 4
- Pediastrum sp. 5 - Volvox aureus; B - autuarsie: 6 - Ulothrix zonata, 7 - Spirogyra
sp., I' - mmacrunyarsie: 8 - Prasiola sp., 9 - Ulva viridis, 10 - pa3pe3 ee Tayuioma; [
- rereporpuxaibhbie: 11 - Trentepolia sp., 12 - Stigeoclonium sp., 13 - Draparnaldia
sp., 14 - Pilinia maritima, 15 - Chaetophora sp., 16 - Pleurococcus sp.
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TABJIMIIA XIV. Tpu HanpaBneHus qudpepeHnanum 3yKapuoTUyeCcKor KIeTKH:
A - nuddepeHuuanys Ha KIETOYHOM YpOBHE; b - yBelmueHue pa3MepoB KIETKH;
B - 3BoIOLIMSA MHOIOKJIETOYHBIX TAIJIOMOB.
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spisieTcs TamwoM Xapel (Chara, tadn. XII). OH cOCTOMT M3 YWICHUCTOTO
«cTeOs» U OOKOBBIX «mo0Oerop». B Mexmoy3nuu «cTebis» uMeeTcs
KpyInHas eHTpaldbHas KJIETKa, MOKPbITas CBEPXY MHOTOYHCICHHBIMH
KJIETKAaMHU KOPBI, BBHIMOJHIIOIMIUMHA 3alIUTHYIO (yHKIIUIO. BoKoBBIE
«1moberu» pacrnoJiaraloTcsl B y3jax, 3/1€Ch ke (POPMUPYIOTCS U CJIOXKHO
YCTPOEHHBIE OpPraHbl MOJIOBOT'O PA3MHOXKEHUS.

Haubosee CI0KHOTO TKAaHEBOrO CTPOCHUS JOCTUTAET TayuioM Bbypbix
Bogopocael (Phaeophyta), umeromuii pazmepsl ot 0,5 10 50 u 6oee MeTpoB
JUTMHBL. OH COCTOUT U3 OJHOM MJTM HECKOJIBKUX MJIACTUHOK, PACTIONIOKEHHBIX
Ha CTBOJIE, KOTOPBIM MPUKPETUIIETCS K CyOCTpaTy JTUCKOM WJIM PU30UIAMU
(Laminaria, Tabn. XIII, I'). B BepxHel 4acTu CTBOJAa U B OCHOBAHUH
MJIACTUHBI UMEETCSl UHTEPKAJISIPHAS 30HA POCTA, MEPUCTEMATUYECKUE KIIETKU
KOTOPOM aKTUBHO JIEJISATCA, CIIOCOOCTBYS POCTY cioeBuina. B miacTtuHke
pa3nvaroT Kopy U cepaleBuHy. B xope mMmeroTcs ocoOble CUTOBUIHBIC
KJIETKHU, TOMEPEUHbIE EPETOPOIKA KOTOPBIX MPOHU3aHBI MHOIOYUCICHHBIMU
OTBEPCTUSIMU. DTU KIJIETKU BBIMOIHSIOT MPOBOMAIIYI0 QyHKIIMIO. HapyxHbie
MEJIKUE KJIETKU KOPBI SIBJISIFOTCS IOKPOBHBIMU, BHYTPEHHUE, 00JIee KPYITHBIC -
boTOCUHTE3UPYIONTUMH. B KOpe BCTpeuaroTCsl TAKXKe CEKPETOPHBIE KIETKU,
oOpasylolue clIu3ucThie KaHabl. Cep/iieBUHA BBIMOIHIET MEXaHUUECKYIO
bynkuuto. Y HekoTopbix npeactaButenet (Fucus, Tadbn. X, b) umerorcs
CJIOKHO YCTPOCHHBIE OpPraHbl MOJOBOI0 Pa3MHOKECHUSI.

Takum o00pa3oMm, mocjie BO3HUKHOBEHHUS (POTOCUHTE3UPYIOIIEH
AYKAPUOTUYECKOM KIIETKH €€ JalTbHEHIIIast SBOJIIOLIMS TTPHUBEIa K 00pa30BaHUIO
TPEX THUIIOB PACTUTEIBHBIX OPraHU3MOB - OJHOKJIETOYHBIX, CU()OHAIIBHBIX U
MHOTOKJIeTOUHBbIX (Tabs. XIV). [losiBleHre MHOTOKJIETOYHBIX BOIOPOCIEH,
0Cc00EHHO CIOKHO AU PepeHITUPOBAHHBIX HA TKAHU, CO3/1aJI0 MPEATOCHIIKU
1U1s1 ()OPMUPOBAHUSI HOBOU TPYIITBI PACTEHUMN - BBICIIIMX PACTEHUM, HMEIOIIUX
OpraHbl U )KUBYIIHMX B YCIOBUSIX CYIIIH.
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I'JIABA 11. SBOJIIOIIUS PASMHOKEHMUS
HU3IINX PACTEHUM

PasMHOMXeHMEe - 3TO MPUCYIIee BCEM OpraHM3MaM CBOMCTBO BOCIIPOM3BE/IE-
HUsl ce0e MOIOOHBIX, 00ECIIEUHNBAIOIIEE HEMIPEPHIBHOCTh U MPEEMCTBEHHOCTh
KU3HU. BBIIEISIIOT Tpy OCHOBHBIE (DOPMBI PA3MHOMKEHUST: OECIION0E (Pa3sMHOXKE-
HUE OJTHOKJICTOYHBIX OPraHW3MOB ITyTEM JICJICHUSI TTOMOJIaM 1 ¢ TIOMOIIIBIO CIIOp),
BEreTaTuBHOE (Pa3MHOKEHHWE MHOTOKJIETOYHBIX OpPraHU3MOB ITyTeM 000c0o0JIe-
HUS YacTel TeNa U BOCCTAHOBJICHUE MX JIO 11€JI0r0 WHIUBUIYyMa), U TMOJIOBOE
(T.e. B pe3ysIbTaTe OIIONOTBOPEHUs). J[Be mepBbie (POpMBI Pa3MHOXKEHUS 110 MPHU-
3HAKy OTCYTCTBHS TIOJIOBOTO MPOIIECCA YACTO OOBEAUHSIOT BMECTE T10]T HA3BaHH-
em Oecrionoro. I[lonoBoMy pasMHOXKEHHUIO TIPEAIISCTBYET 0Opa30BaHUE TaMET,
CJIMBAIOIIMXCS B TIPOLIECCE OIIOIOTBOPEHUS B 3UTOTY, TP 3TOM MPOUCXOIUT 00hE-
JTUHEHHUE HaCIIeICTBEHHOM MHbopMaiuy, 3akaoueHHon B JIHK xpomocom.

becnosioe pazMHOkKeHHE paCcTeHHUH

becnionoe pasMHOKEHHE SIBISCTCS ApeBHEHIIIEH (POpMOI pa3MHOKEHHSI, 0CO-
OCHHO IIUPOKO PACIPOCTPAHEHO Y OJJHOKIIETOUHBIX, HO CBOMCTBEHHO U MHOT'O-
KJIETOUYHBIM pacTeHUsIM. becrnosoe pasMHOKEHUE XapaKTepPU3yeTCsl OTCYTCTBH-
€M TIOJIOBOTO TPOIIECCa M OCYIIECTBIIIETCS 0€3 ydacTusl TOJIOBBIX KJeToK. [Ipu
0eCrosIoM pa3MHOKEHUU PACTEHUN JOYEPHUE OPraHU3Mbl BO3HUKAIOT U3 Yac-
TEH, OTUICHUBIIMXCS OT B3POCIIOro opranu3ma. OHO CBSI3aHO C SBJICHUEM pere-
HEpaIuu, T.€. ClI0COOHOCTHIO YaCTH OPraHu3Ma BOCCTaHOBUTH HOBBIN OPTaHU3M,
MOJI00HBIN TOMY, OT KOTOPOr'o JaHHas 4acTh oTaemiachk. CriocOOHOCTH K pere-
HEpaluy CBOMCTBEHHA PACTCHUSM Ha BCEX YPOBHSX MX OpraHu3aIuu (B OTIIH-
YK€ OT UBOTHBIX), BILJIOTh JI0 TIOKPhITOCEMEHHBIX. OHa CBsi3aHa C OOMJIMEM
00pa3oBaresIbHBIX TKAHEH B TEJI€ BBICIINX PACTCHHIM, a TAKKE CO CIIOCOOHOC-
THIO PACTUTENIBHBIX KJIETOK MHOTHUX TKaHEW COXpaHSATh MEPUCTEMaTHYEeCKUe
4yepThl. PazMep oTaenuBIIeiicss 4acT 3aBUCUT OT YPOBHSI Pa3BUTHSI OpraHU3Ma,
crenenu quddepeHIay U Crieluaan3aiiy ero Tejaa. IT0 MOXKET ObITh BCe-
0 O/THA KJI€TKA, BO3HUKIIIAS TIPH JICJICHUN MAaTEPUHCKOM.

OnHOKIETOUHBIE pacTeHUsI OECHOJIBIM MyTEM Pa3MHOXKAIOTCS JIBYMSI
cmocobaMu:

1. Jlenenue kneTok (paBHOBENHKOE). JlOUEpHHUE KIETKH PACTyT, pa3BHU-
BAIOTCS U HAUMHAIOT JICTUTHCS caMu. B pe3ynbrare paBHOBEIIMKUX JCICHUN
MaTepUHCKast 0co0b KaK MHIWBUIYYM UCYE3aeT. ITOT CIOCO0 4acTO OTHO-
CSIT K BET€TAaTUBHOMY Pa3MHOXEHUIO.
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2. CnopoobpazoBanue. Eciu nenenue B MaTepUHCKON KJIETKE COBEpIIa-
ercs 1, 2, 3 pa3a u 6osee, TO o1 000JI09KOM (IHAOTCHHO) BO3ZHUKAIOT arlja-
HOCIIOPBI (HEMOJBUKHBIE CIIOPHI), MJIA 300CTIOPHI (ITOABUKHBIE CIIOpbI). OHU
CIIOCOOHBI BOCTIPOU3BO/IUTH HOBYIO 0COOB, CXOHYIO C MAaTEePUHCKON. DT JBa
THUIIA CIIOP SIBJISIFOTCS MUTOCTIOPAMHU, ITOCKOJIBKY TIPU UX 00pa30BaHUM MPOUC-
XOIUT MUTOTHYECKOE JieJieHue siapa. OHM CITy>KaT JJIsl TEX Ke IeJiel, 4TO U
JIOYEPHUE KIJIETKU, BOZHUKIIINE TIPU JICJICHUH 0COOU MOMojIaM, TOJIbKO ObIBa-
10T MEJIbYE U JIOJDKHBI 00Jiee TIMTEILHOE BPeMSl PACTH U Pa3BUBATHCS MOCIE
BBIXOJIa U3 MarepruHCKoN 000510uku. OHAKO arJIaHOCIIOPhI YACTO HE BHIXOJIST
U3 3TOI 000JI0YKU, TTOKA HE JTOCTUTHYT (DOPMBI MAaTEPUHCKOU KIIETKH.

OOpazoBaHue CIIOP HUYETO HE MEHSET B TEHETUYECKON CYIIHOCTU pa3-
MHOXXEHUA. BbIpociie u3 crop opraHu3Mbl TOXJI€CTBEHHBI MaTEPUHCKO-
My. DTO JHIIIb CIIOCOO MOBBINICHUS YHEPTUHN PA3MHOKEHUS U BOBMOKHOCTH
0oJjiee MMPOKOTO paccesieHUs BUA.

MHOTroKJIETOUHbIE BOJOPOCTH OECIOJIBIM MYTEM Pa3MHOKAIOTCS HECKOJIb-
KHUMHU CIOCO0aMU:

1. O6pazoBaHKEM HEMOABUKHBIX CIIOP - AKUHET, SIBJISIOIIUXCS MUTOCIIO-
pamMu. OTU CHIOPHI TTOKPHITHI YTOIIIEHHON 000JI0YKON U cofiepKaT OOJIBIIOe
KOJIMYECTBO 3alacHbBIX MUTATENbHBIX BellecTB. [IpeiHasHaueHbl Takxke i
nepeHeceHust HeOJIaronpusTHLIX yciaoBuid. Takue criopsl 00pa3yroTcst y MHO-
rux HuT4arhix Bofpopocneit (Ulothrix, Cladophora).

2. O6pa3oBaHUEM IMOABUKHBIX CIIOP - 300CIIOP, JUIIEHHBIX IJIOTHOU 000-
JIOYKHU, TEPEIBUTAIONIUXCS MPU TTOMOIIU KIyTUKOB. [IporniaBaB HekoTopoe
BpEMsI, 300CIIOPHI TEPSIOT KI'YTUKH, 00pa3yroT MJIOTHYIO 000JIOYKY U pa3BU-
BAIOTCSI B HOBBIM OpPraHu3M BOIOPOCIIH.

3. OOpa3zoBaHHEM aBTOKOJIOHUH - (POPMUPOBAHUE B KJIETKAX KOJIOHHAIIb-
HBIX WJINA IIEHOOUATIbHBIX BOIOPOCTIEH TOUEPHUX KOJIOHUH C OIpeeICHHBIM
MOCTOSTHHBIM YHMCJIOM KJIETOK. BBIXOZs BO BHEIIHIOI CPENy, aBTOKOJIOHUU
YBEIUYMBAIOTCS B pa3Mepax IMMyTeM pocTa KIETOK, KOJIMYECTBO UX OCTACTCS
HeusMeHHbIM (Hydrodiction, Scenedesmus).

4., ®OparMeHTaluen - OTACICHUEM YacTu TaJIoMa OT MaTepUHCKOTO pa-
CTeHHs. Y BOAOPOCTEH IIMPOKO PacIpoCTpaHEHa pereHepaius ClydaiHo
OTJEJIMBIITUXCS YACTEH CIIOCBUIIA. Y HEKOTOPBIX HUTYATHIX BOIIOPOCIICH KIIET-
K1 HUTEH COSMHEHBI CJIa00 U JIETKO PacIaatoTCs Ha YaCTH Pa3HbIX pa3Me-
poB. CapraccoBble BOJOPOCIIN, UMEIOLIUE CI0KHOE TKAaHEBOE CTPOCHHE, Pa3-
MHOXXAIOTCSI TOJIbKO TakuM IyTeM. boibioe BeTsimieecs Tteno Kayneprmbl
(Caulerpa) Taxxe crnocoOHO K ()parMeHTAaIUH, T. €. JIETKO pacnajgaeTcs Ha
4aCTH, BOCCTAHABJIMBAIOIINE 3aT€M MHOTO HOBBIX WHIMBUIYYMOB.

5. Obpa3oBaHuEM CIEIHAIM3UPOBAHHBIX OPraHOB Pa3MHOXKEHHS - Y BO-
JOpociel, JOCTUTIINX BBICOKOM cTenenu auddepeHiuanuu tamioma. Tak
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XapoBble BOJIOPOCIH Pa3BUBAIOT CHEIUATIbHBIC KIIYOCHbKH, COACpPKAIINE
Oompie 3amachkl Kpaxmaja. OHU pa3BHBAIOTCS KaK Ha CTEOJSIX, TaK M Ha
pu3oujax, ObIBAalOT MHOTOKJIETOYHBIMU (Ha CTEOJSIX) U OIHOKJIETOYHBIMHU
(Ha puzongax). B MHOTOKIETOYHBIX KITyOEHbKaX UMEIOTCS. U MHUIUATIbHbBIE
KJIETKH, JIAI0IIMe Hayajlo HOBOMY pacTeHHI0. B masyxax «umcTbeB» Xapsl
BO3HUKAIOT TAKXKE CICIIUATIbHBIEC, JTUIICHHBIE KOPOBBIX KJIETOK BETOUKHU, KO-
TOpbIE OMaAaI0T U MpopactaroT. JIerkocTs mpopacTaHusi Takke OObICHSET-
Csl HUITMYHMEM CIIEIUATIbHBIX WHUITUAIBHBIX KJIETOK.

Cuutaercs, 4TOy BBICIHIMX PACTCHUN O€CIOJI0e Pa3MHOKEHUE OTCYTCTBY-
€T, @ UMEETCsI TOJIbKO BereTaTuBHOE. OHO OCYIIECTBISETCS IBYMSI CIIOCOOaMH.

A. BereratuBubiMu yactsiMu Tenna. Y MoxooOpa3HbIX ydacTKamMu Clioe-
BUIIA, YACTSIMU MPOTOHEMBI, 000COOJICHUEM MOJIOABIX MOOETOB MPU OTMHU-
paHUM MATEPUHCKOTO B HA3€MHOM WM MOA3EMHOM YacTH. Y CIOPOBBIX U
CEMEHHBIX PaCTECHUM - YACTSIMU OPraHOB: KOpHEU, cTeOsIeH, TUCThEB.

b. Cnenunanu3upoBaHHbIMU opraHaMu. ¥ MoxooOpa3HBIX 3TO BBIBOJIKO-
BbIC MMOYKHU, KOTOPBIE MOXOKH Ha MHOTOKJIETOUHBIE KITyOCHBKH U MOYKU Xa-
POBBIX BOJIOPOCIICH. 3€JIeHbIC TUCTOCTEOEIbHBIE MXU BEI€TaTUBHO Pa3MHO-
KAIOTCSl KyCKaMU MTPOTOHEMBI, Ha UX CTEOJISIX, JINCThAX U JaXe PU30UIAX
BBIPACTAIOT MHOTOKJIETOYHbIE HUTH (TaK Ha3bIBaeMasi BTOpUYHAS MPOTOHE-
Ma), KOTOPBIE OTYJICHSIIOTCS U MPOPACTAIOT HA 3eMJie. 3€JI€HbIE MXU, KPOME
TOT0, MPOU3BOJST BHIBOJKOBBIC IMOYKH, KOTOPHIE OBIBAalOT MHOTOKJIETOYHBI-
MH, HO YaCTO COCTOSIT U3 ABYX-TPEX U JAXe€ BCErO U3 OHOM KieTKU. Criopo-
BbIC U CEMEHHBIC PACTEHHUS TAKXKe 00Pa3yrOT BHIBOJKOBBIC MOYKH: JETKU HA
JUCTBSAX (MAmOPOTHUKH, TOKPHITOCEMEHHBIE), BHIBOJKOBBIC JIYKOBUYKU B
nasyxax JINCThEB U B COIBETHUSX (TIOKPHITOCEMEHHBIE), KITyOHU, TYKOBUIII,
KOPHEBHIIIA B MOA3EMHOM YaCcTHU U T.1.

Kak crnenyer u3 BblllIeCKa3aHHOIO, B MIPOLIECCE IBOMIOIMU OECIooe pas-
MHOKEHUE COBEPIICHCTBOBAIOCH. Y HU3IIKUX PACTEHUH - OT MPOCTOrO Jeie-
HUSI KJIETKU U 00pa30BaHUsI MUTOCIIOP 10 MPHOOPETEHUs CIIOCOOHOCTH (op-
MHPOBATh CIEIUATN3MPOBAHHBIC OPTraHbl BET€TaTUBHOIO pa3MHOKEHU . Pa3-
MHOXEHHE YacCTSIMH TeJla CBOMCTBEHHO W BCEM BBICIIMM PACTCHUSIM. JTOT
CIOCO0 Pa3MHOXKEHHSI HA3bIBAIOT BET'€TAaTUBHBIM, IPOTUBOITOCTABIISAS €T0 Oec-
MOJIOMY Pa3MHOKEHHIO C MOMOIIBIO crop. Tak Kak BBICIIME PACTEHUS CIIOP
JUT 6€CIIONIOTO Pa3MHOMKEHUS HE TIPOU3BOJISIT, TO, C 3TOM TOUYKH 3peHust, Oec-
MOJIOE PA3MHOKEHUE Y HUX OTCYTCTBYET. ICKyCCTBEHHOCTH ITOI0OHOTO J1eie-
HUSI OYeBUJHA. becnosnoe pasMHOKEHHE OCYIIECTBISIETCS YacTAMU, OTUJIE-
HHUBIIMMMCS OT CAMOTO TeJa PacCTEHUsI, T.€. YacTsIMU BereraruBHbIMU. Clieso-
BaTEJIbHO, OHO SIBJISICTCS U BEr€TaTMBHBIM pasMHOXeHueM. [Ipu cpaBHeHUU
€T0 C TOJIOBBIM OHO - OECITI0JIOE, & B CBOEH CYIIIHOCTH - BET€TaTUBHOE.
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TakuMm 00pa3oMm, HU OeCIo0e, HM BEreTaTMBHOE Pa3MHOKEHHUE HE CBSI-
3aHBI C U3MCHCHHUSMHM B SJICPHOM allapare, Io3TOMY MEXAY HUMHU MOXHO
IIOCTAaBUTh 3HAK PaBEHCTBA. J[eJIeHME KJICTOK MoIojaM U CropooOpa3oBa-
HHUE - 3TO JIMIIIb CTYIICHH MPUCIIOCOOJICHUM B pa3BUTHH OECIIOIOr0 pa3MHO-
KeHus. JeaeHne KJIeTOK morojiaM IPOUCXOAUT CKopee, U JoYepHUES OBbICT-
PO B3POCIICIOT, HO 3aTO CIIOP IIPM MHOTOKPATHBIX JCICHUSAX B KIICTKE Pa3BH-
BACTCS MHOT'O, PAJINYC UX PACCEICHHUS OOJIbIIE, YTO IMOBHIIIAST BEPOSTHOCTD
BBDKMBaHUS BUJa. becmooe 1 BereraTiBHOE pa3MHOKEHHE 110 CBOCH CyIII-
HOCTH SIBJICHHUS OJHOT'O TOPS/IKA.

Crnemyer OTMETHTh, 9TO (OpMa Pa3MHOXKEHHS C MMOMOIIBIO MUTOCIIOP
CBOMCTBEHHA TOJILKO HU3IIIMM PACTCHUSM, Y BBICIITUX OHA OTCYTCTBYET. CITOpHI
BBICIITUX PACTCHUH, - 3TO MEHOCITOPHI, OHU 00pa3yrOTCs ITyTeM Mel03a, Tar-
JIOUTHBI ¥ HE MOTYT BOCIIPOM3BECTH TOT OPraHU3M, Ha KOTOPOM BO3HHUKIIH.
Onu penHA3HAYCHBI JJIS Pa3BUTHS HHOTO OpraHu3Ma - raMmetopura, QpyHk-
TSI KOTOPOTO - OCYIIECTBJIICHUE ITOJIOBOTO TIpoIecca.

ITos10BOE pa3sMHOKeHHE PACTEHHUH

[TonoBo€e pa3MHOKEHUE CBSA3AHO C IMOJOBBIM MPOLIECCOM - CIUSHUEM
JIBYX CIEIUAIBHBIX KJIETOK - FaMET, B PE3YJIbTATE KOTOPOr0 BOZHUKAET OCO-
Oast KJIETKa - 3UroTa, Jalolas Hauyajlo HOBOMY OpraHu3My. Takol MojaoBOU
MPOILECC U3BECTEH TOJIBKO Y 3YKAPUOTOB. Y PACTEHUH Pa3IUyvaroT MTh TH-
OB ITOJIOBOT'O IpOLIECCa:

1. Xonoramus - CIusiHME IBYX BEr€TATUBHBIX OMHAKOBBIX OJHOKJIETOU-
HBIX OCOOCH.

2. Konbloramnus - CIMsIHUE COIEPKUMOTO JIBYX BereTaTUBHBIX Henudde-
PEHIIMPOBAHHBIX HAa raMeThl KJIETOK. [IpM KOHBIOTalMM MEXKIY KIETKaMHu
bopMHUpYETCS KOHBIOTAIITMOHHBIA KaHaJl, BHYTPH KOTOPOTO BCTPEUAIOTCS U
CJIMBAIOTCS aMeOOUHBIE MPOTOMIACTHI. Y HEKOTOPBIX BOJOpPOCIEH
(Spirogyra) mpoTomiacT OMHON U3 KOHBIOTUPYIOIIUX KIETOK (MYXKCKOH) CO-
KpaIllaeTCsl, OTCTAET OT CTEHOK M MOCTEINEHHO MPOTAJIKUBACTCS Uepe3 Ka-
HajJl B JPYTryr0 (KEHCKYIO0), TJI€ U CIUBAETCS C €€ CONEPKUMBIM, 00pasys
3uroty. [lo cBoell cyTw KoHblOranus - Ta ke xonoramus. [Ipu »TUX nByx
npoleccax raMeT He oOpaszyercs.

3. N3oramus - cliMsiHUE ABYX MOJABUKHBIX OIMHAKOBBIX ramMeT. M3oramus
CBsI3aHa C OTCYTCTBUEM AUDPEpEeHITMPOBAHHBIX OPTaHOB JIJIsl IPOU3BOICTBA
rameT. [aMeTaHTHusMH CTaHOBSITCSl OOBIUHBIC BET€TaTUBHBIC KJIETKU. VICKITIO-
YEHUE COCTAaBJISIIOT HEKOTOpble bypbie Bogopociu, hopMHUPYIOIIHE MHOTO-
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KaMEpHbIE TaMETaHTUH. Y ITHUX BOAOpOCeH HaOMonaeTcs pa3Hulia B IOBe-
JICHUW CIIMBAIOIIMXCS raMeT - OHU (KEHCKHE) UMEIOT 00JIee KOPOTKHUM T1e-
PHOJT ABMKEHHUS, ApyTUe (MYKCKHE) MOABUKHBI JOJIbIIE, CIUSHUE TPOUCXO0-
JAT TIOCTIe MPEKpaIeHus IBUKESHUS KEHCKUX rameT.

4. I'ereporamus (aHM30raMMsl) - CIUSHUE ABYX IMOABMXKHBIX TaMET, pas-
JUYAIOIIUXCS pazMepamMu. MysKckasi rameTa MejKasi 1 aKTUBHO ITOJIBHIKHAS,
JKEHCKas raMeTa KpymnHas 1 MeHee IMOJBHKHA.

5. Ooramus - CIUSHUAE TMOABHKHONW MYKCKOM 1M HEMOABUYKHOM YKEHCKOM
rameT. Mykckasi rameTa Menkas (crepMaro3ou), co kryrukamu. Y Kpac-
HBIX BOJIOPOCIJIEH MY’KCKasi raMeTa HEMOABM)KHA, HOCUT Ha3BaHUE CIIepMa-
1. Y OOJBIIMHCTBA CEMEHHBIX pacTeHUM (kpome I'mHKroBeIX 1 CaroBHU-
KOBBIX) MY>KCKHE TaMEThl TaKke 0€3 KI'yTUKOB, Ha3bIBAIOTCSI CIIEPMUSIMU.
Kenckast ramera KpyrmHasi, HETIOABMIKHAS (SMIIEKIIETKA), ¢ OOJBIIMM 3ara-
COM ITMTaTEJIbHBIX BEIICCTB B IIMTOILIA3ME.

VY HUBMIUX pacTeHUI U3BECTHHI BCE MATh TUIIOB MOJIOBOI'O IMPOIIECCa, BBIC-
IIIUM CBOMCTBEHHA TOJBKO ooramusi. CiusiHue rameT (MecTO OCYIIEeCTRBIIe-
HHUS ITOJIOBOTO IPOIIecca) MOXKET MPOUCXOAUTh Kak B BOAHOM cpeje (BHEII-
HEe OIIOIOTBOPEHME), TaK U B CIICIIUAIBHBIX OpraHax, CoACpKaIIuX SHIeK-
JIETKY - OJTHOKJIETOUYHBIX OOTOHUSAX Y HHU3IIUX PACTCHUU U B MHOTOKJICTOY-
HBIX APXETOHUSIX Y BBICIINX (BHYTPEHHEE OIJIONOTBOpPEHUE). Y BOIOpOCIeh
IIPU BHEIIIHEM OIUIOJOTBOPEHUM 3UTOTa Yallle BCErO OKPYXKAETCS TOJICTOU
000JI0YKO#, TIEPEIOTHACTCS 3allaCHBIMU MPOIYKTaMU U PACTBOPUMBIM B
KUpax MTUTMEHTOM KUPIUYHO-KPACHOTO IIBETA - aCTAKCAHTUHOM (reMaToX-
pomom). OHa mpopacTaeT uiu cpasy, Wiu mocje 0oyiee Ui MEHee MPooJi-
KUTEIBHOTO MEepUOoa MOKOS.

DOBOJIIOIMOHHO HamboJiee TPUMUTHUBHBIM TTOJIOBBIM TTPOLIECCOM SIBJISICT-
cst xosoramusi. OHa MoOIyIa BO3HUKHYTH ITYTEM YKHCTO CIY4allHOTO CIUSHUS
kieTok. [Ipu 3ToM camimch U siapa, B KOTOPHIX 00pa3oBajicsl ABOMHON Ha-
6op xpomocoMm. Takue KIETKH MOMYUYUJIM OOjblliee OMOIOTUYECKOE Tpe-
UMYIIECTBO TMepe/] TalJIOUIHBIMU, CIIUSTHUE CTAJIO KITOOIIPATHCS» 0TOOPOM,
MOCKOJIbKY MPUBOIMIIO K TTOBBIIICHU O )KM3HECTIOCOOHOCTH MOTOMCTBA. J{uri-
JIOUJTHBIE 0COOU PHEPTUYHO PA3MHOXKAIUCH, BUJ CTAJ KHUTh B JBYX COCTOS-
HUSIX - TAIJIOUTHOM W JIuIuionHoM. Ho monydeHHble TeHeTU4eCKue mpe-
UMYIIECTBA JUIJIOUIHBIX OPraHNU3MOB OCTABAJIMCh HA OJHOM YPOBHE IpHU
CYIIIECTBOBAHUM MUTOTHYECKOTO JeieHus siaep. JlampHeimas 3BoIonus
MOIJIa TPUBECTH JIMIb K YBEIIMUCHUIO TJIOMTHOCTH KJIETOK. BO3HMKHOBE-
HUE M€i103a J1aJ10 BO3MOXHOCTb JUILIOMIHBIM KJIETKaM BO3BpAIaThCs B UC-
XOTHOE COCTOSIHHE, TIPH 3TOM HE TOJHKO BOCCTAHABIIMBAJICS TaIlJIOWIHBIN
Ha0Op XpOMOCOM, HO U MPOUCXOAUT OOMEH F€HETUYECKUM MaTepHasioM.
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[TpeanonoXuTeNbHO TaK BOZHUK IIPUMUTUBHBIN, IIEPBUYHBIN LIUKII pa3-
BUTHS HA OJHOKJIETOUHOM YPOBHE. becnopsiouHoe COCyIeCTBOBAHUE Tall-
JIOUJTHBIX U JUTUIOWJIHBIX 0COOEH BH 1A MEPEIILIO B 3aKOHOMEPHBIN ITUKII pa3-
BUTHUSL UHIMBUIYYyMa, CBSI3aHHBIN C IOJOBBIM IporeccoM. Ponb rammonn-
HOM W JUTIJIOUJIHON (hOPMBI B ATOM ITUKJIE pa3Jelniiach: rarionaHas ¢hop-
Ma BBINONHSIA (DYHKIIMIO Pa3MHOXKEHUS, AUTLIOUIHAs - QYyHKIIMIO o0ora-
nieHus (M U3MEHEHUsI) TeHETUUECKOro Matepuaia. JlanpHenas HBOTIOHS
B OTOM HAaIIPABJICHUU MPUBENA K MOSIBICHUIO I€TEPOTAILIM3MA.

[TosiBIEHUE U30ramMuM CBS3aHO C BOBHUKHOBEHHEM PA3MHOKEHHUS C I10-
MOILbIO MATOCIIOP. B OTIENBHBIX CllydasX BBILIEAIINE BO BHELIHIOO CPELY
CIIOPbI MOIVIM CIIUBAThCA, T.€. GYHKIIMOHUPOBATh Kak rameThl. OOpa3oBaB-
masics 3Urota mociie pelyKIIMOHHOTO JefieHus: (popMupoBaia yxxe He JBe
rarnJouJIHbIC KJIETKH, a 4eThIpe U 0osee. M3 3TUX KJIeTOK pa3BUBAJICS B3pOC-
JIBI OpraHu3M. DBOJIOLMS 3TOrO HAIPaBJICHUS MIPUBEJA CHaYalla K T€Tepo-
TAUIMYHOCTH, 3aTEM K I'€TEPOraMHUU U, HAKOHEL[, K OOTaMUH.

IBOMIONNA HUKJIOB PAa3BUTHUSI HU3IIHMX PACTEHUH

[{ukioM pa3BUTHSA JIFOOOTO OpraHW3Ma Ha3bIBAETCS COBOKYMHOCTH CTa-
U HAYMHAIOIIMXCS U 3aKaHYMBAIOITUXCS OTHUMHU U TeMU ke ¢dazamu (Ha-
puUMep, OT CIIOPBI 10 CHOPhI). TepMUH «GKU3HEHHBIN 1TUKID), KOTOPBIN Yac-
TO CUUTAIOT CUHOHHUMOM ITMKJIA Pa3BUTHUSA, IPUMEHUM JIsi 0003HAUYCHHUS
MPEBPALLIEHUI OpraHn3Ma C MOMEHTA 3apOXKIACHUS 10 OTMUPAHUSA, T.€. K
MpoliecCy OHTOreHe3a. B 1ukiie pa3BUTUS pacTeHUN (M )KUBOTHBIX ) ITPOUC-
XOIUT YepesloBaHUE sANIepHBIX (a3 - aurnonaHon u ramtonaHou. [1o coot-
HOIICHUIO ATUX (a3 y BOAOPOCIEH pa3inuaroT TPU THUIA IUKJIA PA3BUTHS.

1. TanJjoHTHBINA. BererarnsHas 0co0b SBIISETCS FaIlJIOHTOM (TaIlIONTHBIM
OpPraHu3MOM ), €IUHCTBEHHAsI TUTLION THAs aza B IIUKIIE Pa3BUTHUS - 3UTOTA.
[TpopacTanue 3UroThl COMPOBOKAACTCS PEAYKIIMOHHBIM JEJICHUEM siapa (3u-
rOTUYECKasl peAYyKIIUs), TIPA STOM PA3BUBAIOLIUECS PACTEHUS OKa3bIBAIOTCS
rarjouIHbIMH. Takoil UK pa3BUTHSI Y MHOTHX 3€JIE€HBIX BOAOPOCIIEH.

2. ImmioHTHBIA. BereraruBHas 0coOb SBIISETCS IUIIJIOHTOM (IHUILIO-
UJHBIM OpPraHU3MOM), rariouaHas ¢aza mpeAcTaBicHa JUIIhL TaMeTaMu,
nepes; 00pa3oBaHUEM KOTOPBIX MPOUCXOAUT PEAYKIIMOHHOE JCJICHUE spa
(rameTruecKas penyKius). 3urora 6e3 peyKIIMOHHOTO JACICHUS siipa Mmpo-
pacTaeT B AUIUIOUIHBIA TAJUIOM. TakoBbl MHOTHE 3€JIEHBIE BOJIOPOCIIH, UME-
o1ue cuoHallbHOE CTPOeHUE TajuioMa, Bee JlnaroMoBblie, U3 Bypbix - mpe-
cTaBuTenu nopsaka Fucales.
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3. AHTHTeTHYeCKHH. BererarnBHas ocoOb CyIIiecTBYeT B IBYX (hazax -
rarIoOnAHOW W JAUILUIOWAHON (ramjoOUMOHT M JUIIJIOOMOHT). ['ammoOuoHT
HOCUT Ha3BaHue ramerodura, Ha HEM (DOPMUPYIOTCS TaMeThl O€3 ydacTusl
Mmeiio3a. [locne cnusHus rameT oOpasyeTcs 3urora, Koropas 0e3 peayKIu-
OHHOTO JICJICHUSI Pa3BUBACTCS B JIUILUIOOMOHT, HOCSIIUMIA Ha3BaHUE CIIOPO-
duta. Ha nunioOuoHTe B pe3yabrare pelyKIIMOHHOTO JeJICHUs 00pa3yroTcs
rarJyIou IHbIE CTIOPHI (300CTIOPHI WJIK aTUIAHOCIIOPHBI, CIOpUYECKast pEAYKIIUS).
Criopsl BBIPAaCTalOT B raruiOMJHbIE pacTeHUs (TarioOMOHTHI), TPOU3BOISI-
IMe raMeThl U T.4. TakuM 00pa3oM, y 3TUX BOAOPOCIIEH UMEET MECTO Yepe-
JIOBAHME TOKOJIEHUH (TFeHepalluii): ranjiouIHOrO MOJIOBOro rameroduTa u
JTUILIONAHOTO Oecrnosioro cnopodura. O6a MokojieHUsI MOTyT ObITh OIMHA-
KOBBI MOpdosiorudecku (u3oMopdHasi CMEHa), WK KE PE3KO Pa3IMdHbI 10
BHENIHEMY Buay (rerepomopdHas cmeHa). MzomopdHas cmeHa reHeparui
XapakTepHa JJisi MOPCKUX BUIOB YibBbI, JHTepoMopdbl, Kianodopsl, Xe-
ToMopdbI (3esieHbie BOAOPOCIH), s psiia nopsiikoB bypeix u KpacHbix Bo-
nopocieit. I'erepoMopdHas cMeHa reHeparuii 0COOCHHO pacrpocTpaHEeHa
cpeau bypbix Bogopociei, Ho BcTpedaeTcs y 3elieHbIX U KpacHbIX.

Hu rametodut, naromiuii mosoBbie KJIETKH, HA CIOPOMUT, pa3BUBAIOIITU N
MEUOCTIOpHI, C TIOMOIIIBIO ATUX KJIETOK Ce0si BOCIIPOU3BECTH HE MOTYT, TO-
TOMY HE COBCEM YIauHO BBIPAXKEHHE, YTO CIIOPO(PUT € MOMOIIbI MeHoc-
MOp Pa3MHOXKAETCsI OECIIOJIBIM MTyTEM.

["anIOHTHBIN UMKII C 3UTOTUYECKOM PENYKIMEN, CYILIECTBYIOIIUN Y OIHO-
KJICTOYHBIX ITPECHOBOIHBIX BOJOPOCIICH, CYHUTACTCSl Han0oJiee TPUMUTHUBHBIM.
OpnHako UKIIBI Pa3BUTHUSI TPECHOBOAHBIX BOAOPOCIIEH HENb3S MPU3HATH Iep-
BUYHBIMHU, TTOCKOJIbKY OHU JTOJIKHBI ObLITM BO3HUKHYTH KaK CPEACTBO MPHUCIIO-
COOJICHHSI K MEHEE CTaOWIbHBIM YCJIOBUSIM, YEM B MOpPE (BBICHIXaHHUE U TIPO-
Mep3aHrEe MEJIKMX BOIOEMOB, KoJIeOaHUE YPOBHSI BOIbI U TIPO3PAYHOCTH, OOJTh-
IMe KojiebaHust TeMIeparypsbl 4 T.1.). [loaTomMy ¢ 3TOi TOUKH 3peHUs IepPBUY-
HBIC IIUKJIBl Pa3BUTHUS JODKHBI OBITh Y MOPCKHUX BOIOPOCIICH.

Haunbonee mpuMUTUBHBIM CJIEAYeT CUMTATh UK pa3BuTus y Junodu-
TOBBIX Bofopocieit (Dinophyta, wiu Pyrrophyta). I1onoBoit nporecc y HUX
M3BECTEH JIMIIb Y €AMHUYHBIX MpeIcTaBuTeNe. Tun moioBoro mpoiecca -
M30raMHUsl UM C1a00 BhIpaKEHHAs aHW3oraMus. B kadecTBe raMeT MOryT
(GYHKIIMOHUPOBATh BET€TaTHUBHbBIC KIJIETKH, T.€. HAOMOHaeTCs XomoraMmus. Y
Leparuyma (Ceratium horridum) nepen caussHueM KJIETKH (WJIA TaMeThI) CO-
eIMHSIOTCS. OPIOUTHBIMU CTOpOHaMU. MysKcKasi KieTka cOpachlBaeT IIUTKH
MaHIMpPS, U €€ UTOoIIa3Ma BIMBACTCS B IIUTOIUIA3MY KeHckoi. OOpa3oBaB-
I1asiCsl 3UTOTa OCTAETCsl MOABMKHOM (TU1aHO3Ur0oTa). BHENIHe oHa 1moj00Ha
BEr€TATUBHOM KJIETKE, T. €. €€ OBEPXHOCTh MOKPHITA MAHIIUPEM U3 ITUTKOB U
MMEET TPU JUIMHHBIX BBIPOCTA. BO3HUKAECT AUIUIONIHBIN OPraHru3M, KOTOPbIX
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B OTJIMYME OT TallJIONTHBIX UHAUBUJIOB HE PA3MHOXKAETCS OE€CIOIBIM ITYTEM.
[Imano3urora pacteT HECKOJILKO JIHEW, B pe3yiibTaTe 4ero oopazyercs: 00Jb-
11asi KJIeTKa ¢ HeOOBIYHO JJIMHHBIMU BhIpocTamu. [Ipu nepBoM geneHuu Mei-
032 BO3HUKAIOT si/ipa C MOJOBUHHBIM Ha0OpOM XpOMOCOM U 00pa3yroTcsl JBE
KTYTUKOBbIC KJIETKH. Uepe3 2-3 AHS NPOUCXOAUT BTOPOE JICJICHHE MEN03a,
IIPOU3BOISIIIEE TAIlJIONIHBIC BereTaTuBHBIC 0coOM (Tabm. XV, A).

Takum obpazom, llepatnym neMOHCTpUPYET TPUMUTUBHEHIIIUM TUTT ITUK-
Ja Pa3BUTHUS BOAOPOCIIEH, SIBISIOMIUICA U30MOP(PHBIM, B KOTOPOM B IOJIO-
BOM IPOIECCE MOTYT Y4aCTBOBATh OOBIYHBIC BEr€TaTUBHBIE KIIETKH, a TIep-
BOE JieJieHue Meio3a GpopMupyeT ABe (a He YEThIpe) rariouHbIe KIETKU,
KaXKJ1ast 13 KOTOPBIX 00pa3yeT JiBe BereTaTuBHbIE 0COOU uepe3 Oosee-MeHee
JUTUTEIbHBIN TPOMEXKYTOK BPEMEHHU.

Jlna [luaTomoBeix Bojopociet (Bacillariophyta) xapakTepeH AUIIOHTHBIM
THUII IIUKJIa pa3BUTHs. VX BereTaruBHbIC KICTKU AUTIIOUHBIE, TOJIOBOM TIPO-
I[ECC - OOraMus U M30raMus, MEHO03 MPOUCXOAUT MPU OOpa30BaHUU TaMeT.
OmooTBOpEHNE MPOUCXOAUT BHYTPU MATEPUHCKON KJIETKU. MyKCKUE Ta-
MeThI IpesicTaBuTeneit kinacca Centricophyceae UMEIOT 1O OJHOMY KTYTHKY.

VY uentpuueckoir Bogopociu bunnynebuu (Biddulphia mobiliensis)
OOTaMHBIN MOJIOBOM Tporiecc. MyxcKasi KieTKa JIenuTcs 0e3 Melio3a Ha JiBe
YacTH - CTIEpMaTaHTH U, KOTOPbIE BEIPA0ATHIBAIOT PEAYIIMPOBAHHYIO 000IO0UKY
U PACXOISTCS K MPOTHUBOIOJIOKHBIM KOHIIaM MarepuHckou kietku. Conep-
KMMOE€ Ka)KJIOro CIIEpMaTaHTHs B CBOIO ouepenb Aenautcs Ha 2,4,8 uiu 16
IaPOBHUAHBIX CIIEPMATOTOHUEB, B KOTOPBIX TPOUCXOAUT MEH03 B 00pa3yroT-
csl I0 yeThIpe criepmaroszouia. CoaepKkuMoe KEHCKOM KIETKHU 1MOCiie MeHo-
3a JCJUTCS Ha JABE YaCTH, IIPU STOM JBa sipa IETCHEPUPYIOT, a JIBa CTaHO-
BSITCS si/[paMU JBYX sSIAIIEKIIeTOK (Tadn. XV, b).

[TonoBoit poriecc y neHHaTHbIX (Pennatophyceae) mnaroMOBBIX BOTOPOC-
JIe CBOJUTCS K KOH'BIOTAIIUH U30MOPQPHBIX OEIKTYTUKOBBIX TrameT. J[Be Bere-
TaTUBHbBIC KJIETKH MPUXOMSAT B COMPUKOCHOBEHUE MO JJIMHHOW CTOPOHE CTBO-
POK M OKPYXAOTCS CIIU3bI0. AP0 KaXI0W KIETKU JEIUTCA MEUHOTUYECKHU HA
YeThIpe TaIIONAHBIX siyipa. ComepKuMoe KaXKIou KJIETKH JISTMTCS Ha JBE Tra-
METhI, UMEIOIITUE 10 OMHOMY (DYHKITUOHUPYIOIIEMY SIPY U OTHOMY JIeT€HEepH-
pytoieMmy. OT KaKI0# KJIETKH OJlHa TaMeTa MepeMeliaeTcs K MacCUBHOM ra-
MeTe B JIPyroil KieTke. Tak B KOHBIOTUPYIONIUX KJIETKaxX o0paszyeTcs 1o of-
HOM 3urore (aykcocriope). Takum oOpa3oM, ITUKII pa3BUTHS TUATOMOBBIX BO-
JIOPOCIIEH MPOXOIUT B TUTUIONIHON (pa3e ¢ raMeTUYECKOM PeyKIIUEH.

CuuTaercsi, 4TO TANJIOHTHBIM TUM IUKJIA PA3BUTHUS C 3UTOTHYECKON pe-
TyKIIUEH XapakTepeH U1 OAHOKIETOYHbIX BombBokcoBwiX (Volvocales) -
BHI0B pona Xmamugomonana (Chlamydomonas). becrnonoe pa3MHOXeHUE
Yy HHUX OCYILIECTBIISIETCS JEJIEHUEM COAECPKUMOrO KJIETOK Ha 4-8 300cCIop.
[Tpu 10I0BOM Pa3MHOXEHUU HAOJIONAOTCSA XOJOTaMUsl, U30TaMusl, aHU30-
raMusi 1 ooramusi. 3UToTa MepBoe BpeMs COXpaHSET KT'YTUKU M IIaBaeT,
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TABJINIA XV. 1ukisl pa3BUTHS OAHOKJIETOUHBIX Bogopociei. A - Cerratium
horridum: 1 - rameToduT; 2 - XomorameTsl; 3 - MONOBOM mporiecc; 4 - cnopour;
5 - nBe rammonaHwie kietku. b - Biddulphia mobilensis: 6 - myxckas ocobb; 7 -
cnepmaranruu; 8-9-10 - cnepmaroronuu; 11- ciepMaro3ousr; 7 - )KeHCKask 0COOb;
13 - siiueknerku; 14 - aykcocnopsl.
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Mo37Hee OHa cOpachiBaeT XKT'YTUKUA M 00pa3yeT mepBUUYHYIO0 000510uKYy. [Toc-
Jie CIUSIHUS sJIep MOSIBISIETCS BTOPUYHAS CKYIBINTYpUpPOBAaHHAS 000JIOUYKA.
Takue 3uroThl HA3bIBAIOT 3UTOCIIOPAMU WJIM TUITHO3UTOTaMU. Bo Bpems Tak
Ha3bIBAEMOTO MEPHOJIa TTOKOS MPOUCXOAUT CO3PEBAHUE 3UTOTHI. B 3aBUCMMO-
CTH OT BHJIa OHA OCTAETCs MPEKHUX pa3MepPOB UJM yBelmuuBaercs. Bo Bcex
CJlydasiXx B HEl HakarIMBaeTcs OOJbIIOe KOJIMYECTBO KpaxMasa U Maciia, u3-
3a 4ero oHa IpuodpeTaeT KpacHyro okpacky. st pa3BuTus (Co3peBaHUs) 3U-
roT adCOJIIOTHO HEOOXOAUMBI CBET U JBYOKHUCH YITIEpOna, K MOMEHTY CO3pEeBa-
HUs 00beM 3urot yBenuuuBaeTcs B 30-60 pas. [Ipu mpopactanuu 3urot mpo-
UCXOUT Me03 U obpasyercs or 4 10 32 300cHop B 3aBUCUMOCTHU OT HAKOII-
JeHust npoaykToB porocunTesa (Tabn. XVI, A). 3penas 3urora dhakTuuecKu
SIBJIIETCS CAMOCTOSITENIBHO CYIIECTBYIOIIUM OPraHU3MOM, MPOU3BOJISIINM B
KOHIIE€ CBOEH U3HU 300CHOphl. [109TOMY €ro BmojHe MOXXHO Ha3bIBaTh CIIO-
podutoMm. Y 3eneHbIX BOTOpociiel 00pa3oBaHUE OIMHOKJIETOYHBIX CIIOpOdHU-
TOB IIMUPOKO PA3BUTO, 0COOCHHO Y MOPCKUX MPECTABUTEICH.

Takum 00pazoM, UK pa3BUTHUST XJIaMUJIOMOHAIbI SIBIISIETCS] aHTUTETH-
YECKUM, BKJIFOUAET TallJIOUIHBIA OHOKJIETOYHBIN raMeTo(uT, criocoOHbBIN
K O€CIooMy pa3sMHOXKEHUIO B TEUCHHE MHOTUX IMOKOJCHUM, U JUTLIOU-
HBIN OJIHOKJIETOYHBIN criopoduT. CunTaTh, Kak MPUHATO JI0 CUX MOP, YTO Y
XIaMUIOMOHABI CYIIECTBYET MPOCTO 3UTOTA, IPOpacTaroIas mocje nepu-
o7la TIOKOSI C 3UTOTUYECKOM peayKIMe U oOpa3oBaHUEM 300CIIOpP, METOJO-
JIOTUYECKU HEBEPHO, MOCKOJIbKY B 3TOT MEPHO MPOUCXOIUT (PYHKIIMOHU-
pOBaHUE JUIIJIOUIHOTO OpPraHu3Ma - CIopoduTa, COMPOBOXKIAIOIICECS €T0
POCTOM M HAKOIJICHHEM B HEM IMUTATENIbHBIX BellecTB. CropoduTy Takxe
HEOOXOMM CBET, KaK U BET€TaTUBHBIM KJIETKaM, 0€3 CBETa OH HE CO3PEBaeT
U HE MPOU3BOIUT 300CTIOP.

TuUnUYHBIN FaIJIOHTHBIN UK Pa3BUTHS XapaKTePEeH /IS MPeCTaBUTENCH
nopsinka MesorenueBsie (Mesotaeniales), oTHOcserocs K kinaccy KoHbro-
rar (Conjugatophyceae). 3T0O OTHOKJIETOUHBIE BOJOPOCIH, KJIETKU KOTOPBIX
UMEIOT HMWIMHAPUYECKYIO (OpMY € 3aKpYITICHHBIMU KOHITaMU. [looBoi mpo-
uecc - koubtorauus (Netrium sp., Tadn. XVI, b). Konbrorupyroiue KIeTKu,
OOBIYHO TIOTPYKEHHBIE B OOIIYIO CJIM3b, PACIONATAIOTCS MAPAIEIbHO JAPYT
npyry. B MecTe koHTakTa 00pa3yercs KOHbIOTAIIMOHHBIN KaHal, BHYTPH KOTO-
pPOro CIMBAIOTCS MPOTOIJIACTHI KJIETOK. 3UTOTa OEBAETCS TOJICTOM 000JI04-
KOM U TIEPEXONUT B COCTOsIHUE TIOKOsL. [Ipy ee mpopacTaHUU MPOUCXOAUT pe-
TYKITMOHHOE JICJICHHE sI/ipa, U3 YeThIPEX TaIIONIHBIX ISP OCTAIOTCS JKU3HE-
CIIOCOOHBIMU TOJILKO JIBa, OHU JIAIOT HAYaJI0 HOBBIM OCOOSIM.

W3 BpIIIECKA3aHHOTO CIIEIYET, YTO YK€ Y OJHOKJIETOYHBIX BOMOPOCIIEH
CYIIIECTBYET TPU THUIIA ITUKJIOB pa3BuTus. Hanbosee npuMUTHBHBIM U3 HUX
SBIIIETCS AHTUTETUYECKUN ¢ M30MOP(PHONU CMEHOM reHepalui, Mpu KOTo-
POM TaIuIOUIHBIE U TUTUIOUTHBIE OCOOM MTPAKTUYECKU HE OTIUYAIOTCS APYT
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TABJIUIA XVI. [uknasl pazBuTUS OJHOKJETOYHBIX BOJOpOCHIEil. A -
Chlamodomonas sp. 1 - rameToduT; 2 - rameTsl; 3 - KONyJIsus ramet; 4 -
MJIAHO3UTOTA; 5 - 3UroTra; 6 - runHocnopouut (crnopodurt); 7 - mpopacTaHue
TUITHOCIIOPOIIUTa U 00pa3oBaHUE TarJIONIHBIX 300cnop; 8 - oOpa3oBaHuUE
300cmop OecroJioro pasMHOXeHUs; 9 - BbIxoq 300cmnop; 10 - 30ocmopa. b -
Netrium sp.: 11 - BHemHuU# Bua; 12-13 - mocnenoBareibHbIe CTaIUN KOHbIOTAIUY;
14 - mokodiasics 3urora, KOTopas Ipyu MPOPACTaHUU NEIUTCA PEAYKIIHMOHHO.
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ot apyra (Llepatuym) u ¢ rerepoMmopdHOIl cMeHON reHepanus ¢ mpeoda-
nanueM ramerodura (XmamuaomMoHnaaa). OT aHTUTETHYECKOTO ITUKIIA 3BO-
JIFOLIMS TIONUIA B JIBYX HAIPABJICHUSX - B CTOPOHY IPeoOIialaHus rarjioun/I-
HOU (a3bl (ramioHTHBIA TUN, HeTpuyMm) U numiouHoN ¢assl (AUIIIOHT-
HbIU TUI, bugnynsdus).

Y MHOTrOKJIETOYHBIX BOAOPOCICH HaOmromaeTcs OONbIIoe pa3zHOOOpasue
IIUKJIOB Pa3BUTHSI, HO BCE OHU CBOSITCS K TEM K€ TPEM THUIIAM - FAIlJIOHTHOMY,
OTUIJIOHTHOMY W aHTUuTteTuueckomy. Hawubonee pacmnpocTpaHeH
AHTUTETUYECKUM TUTI C U30MOP(HHON U reTepoMOophHON CMEHOM reHepaIui.
DOBOJIIOIIMOHHO 00Jiee TPUMUTHUBHBIM B 3TOM THIIE SIBISETCS IUKI C
130MOp(PHOIM CMEHOI, a MPOU3BOAHBIMU OT HETO SIBJISIFOTCS IUKJIBI Pa3BUTHS
c rerepoMopdHOI, B CBOIO OYepelb MOAPA3NCISIONINECS Ha JIBE TPYIIIbL: C
npeobiaganueM rameToduTa u ¢ nmpeodaagaHueM cropodura.

HukJabl pasBUTHSA ¢ AHTUTETHYECKOM CMEHOH reHepanui

a. UzomopdHas cMeHa reHepanuu

Tunmanas nuzomMopdHas cMeHa TeHepaIuil CyIecTBYeT Y MOPCKOTO BH/1a
VYnorpukca (Ulothrix flaccida). T'anmonanupie HUTH (raMeTO(QUTHI) MPOU3-
BOJIAT 300CIIOPHI, ITPU ITOMOIIK KOTOPBIX MMPOUCXOAUT OE€CITOI0e pa3MHOXKE-
HUE, K U30IaMeThI, OOBITHO JIBYKT'YTUKOBBIC, YIaCTBYIOIIHE B TTOJIOBOM IPO-
necce. [locne cnusiHusg ramer oOpasyercs MIAHO3UT0Ta, KOTopas 06e3 mepu-
O/1a TIOKOSI pa3BUBACTCS B TUIUIOWIHBIC HUTH (CIIOPO(UTHI), TPOU3BOIAIITIE
JUTIJIONTHBIE 300CTIOPBI OECIIONIOr0 pa3MHOKEHHUSI M TaIlJIOW THBIE arlIaHOC-
NOpBI, U3 KOTOPbIX CHOBa obpazyercs ramerodut (Tadn. XVIL, A). V storo
BHJIa U TaMeTO(PUT, U CIOPOPUT CITOCOOHBI K PA3MHOKEHUIO OECIOJIBIM ITy-
TeM. JTa IPeBHSSI YepTa TOKA3bIBAET, UTO HCTOPHICCKH 00€ OpPMBI pa3BH-
BaJIMCh TMApaJUICIIbBHO OTHOCHUTEIHLHO BO3MOXHOCTEH BBIMOJHEHUS BEreTa-
TUBHBIX (PYHKIIUH.

YcnoxHeHne Hu30MOP(HOTO IMKIAa pPa3BUTHUSA HAOIOZAaeTCS Yy
npencraButenei nopsiaka YnsBoBbie (Ulvales) - YabBol (Ulva) u
BuTepomopdsl (Enteromorpha), a Takke y MOPCKUX MPEACTABUTEIICH pojia
Knanodopa (Cladophora, nopsanok Siphonocladales). Y 3Tux ponos
300CTIOpPHI U TaMEThl HUKOTAA HE (GOPMHUPYIOTCS Ha OJHOM M TOM K€
sk3eMIusipe. OgHU pacTeHus Oecroibie (CIOpoPUTHI) U 00Pa3yIOT TOJBKO
300CTIOPBI, IPYTHE - TOJIOBBIE (TaMeTO(PUTHI), TPOAYLUPYIOT TOIBKO FAMETHI.
3urora COACPKUT OJHO JUTUIONIHOE SIIPO U ITPOpacTaeT cpasy, 0e3 nepruoaa
nokost U 6e3 mMeiio3a B criopodut (tabn. XVIL, b). 'ameranruu u ciopanruu
y MEePEeYMCICHHBIX MpeAcTaBuTech He AuddepeHITupoBaHbl, TaMEThl U
300CTIOpPBI 00Pa3yIOTCsI B OOBIYHBIX KIIETKAX.

57



TABJIMIIA XVIIL Lukisl pa3BuTus ¢ M30MOp(HHON CMEHOM reHepaluii.

A - Ulothrix flaccida: 1 - rameroduT-I, npou3Boasuyil ramjioniHbie 300CIOPHI,
KOTOpbIe BO300HOBIISIIOT rameTodut-I u o0pazytoT rameropurt-11; 2 - rameTopuT-
I1, o6pazyromuii u3zorameTsl; 3 - KONyl KA rameT; 4 - MJIAHO3UroTa; 5 -
criopout-I, mpou3BOAAMIMKA AUNIOUAHBIE 300CTOPbI, KOTOPHIE BO30OHOBIISIOT
cnopoput-I u obpazyrot cnopodurt-II; 6 - cnopopur-I1, bopmupyrommii
ranjouaHele armtadocnopel. b - Ulva viridis: 7 - rametoput, mpou3BOAsSIIMNA
u30ramMeTbl; 8 - Komyiadauus ramet; 9 - muanoszurota; 10 - cmopodur,
NPOU3BOASIIMYN TanjaouaHbie 300cnopsl; 11 - 300cmoOpBbL.
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TABJINIA XVIII. [Mukn paButus ¢ uzomophHoi cMeHoi reHepanuii Dictyota
sp.: 1 - BepXHsisl 4acTh TajuiIoMa CriopopuTa; 2 - pa3pe3 uepe3 TaLIoM cropoputa
C TeTPaCIOPaHTUsIMU; 3 - TETPACIOpbl; 4- BEPXHSISI YaCTh KEHCKOTO raMeTopuTa;
5 - BepxHss 4acTh MYKCKOTo raMmerodura; 6 - pape3 uepes TalIoM >KEHCKOTO
raMmeTopuTa ¢ COpycoM OOTOHHMEB; 7 - pa3pe3 yepe3 TaJJIOM MYKCKOIo
raMeTopuTa ¢ COpycoM aHTEpUJIMEB; 8 - sAhlLEeKIeTKa; 9 - cnepmaro3oubl; 10 -
3UT0Ta.
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JuddepeHmpoBaHHbIE OPraHbl MOJIOBOrO U OECIIONIOr0 pa3MHOXKEHUS UMe-
10TCca y Oypoit Bomopociu Jlukruora (Dictyota), obnanaroimei Takke H30MOop-
dbHol cmeHOM reHeparmii. Ha ciopoduTax U3 moBEpXHOCTHBIX KOPOBBIX KJI€-
TOK Pa3BUBAIOTCS OIHOTHE3/IHBIC CIIOPAHTUU - TETPACIIOPAHTHH, B KOTOPHIX
yTeM Meiio3a 00pa3yroTcs o 4 HEeMOABUKHbBIE TETpacTopbl. TeTpacnopsl po-
pacTaroT B pazzesibHomnolbie raMeToduThl. Ha Myxckux rameropurtax hopmu-
PYIOTCSl aHTEPUAUM B BUE MHOTOKAMEPHBIX 00pa30BaHUM, MPOMYIIUPYIOIIUX
OIIHOXXT'YTHKOBBIE criepMaro3ouibl. Ha skeHCKHUX pa3BUBAIOTCS TPYIIIHI (COpY-
Cbl) OOTOHHEB, B KOTOPBIX CO3PEBAIOT SIMIIEKIIETKU. OIIONOTBOPEHUE ITPOUCXO-
JUT B BOJIE, 3UTOTa MpopacTaeT cpazy, 0opazys criopodut (tadm. XVIID).

0. 'erepomMopdHasi cMeHa reHepanuii ¢ npeodjaganueM rameropura

OO6b1yHO pon Ulothrix mpuBOIAT Kak MpUMEP TalJIOHTHOTO IUKJIA C 3UTO-
TH4IecKor peaykimeid. OMHaKo 3TO HE COBCEM TakK. Y YJIOTpHKCa OTOsICAHHO-
ro (Ulothrix zonata) KJI€TKA HATEH IPOU3BOIAT 2-32 300CHOPBI C YETHIPEMS
KTYTHKaMH, PeKe aruiaHOCTIOphl. M3 HUX BBIpACTarOT HOBbIE HUTH. [ 'amMeThI
00pasyroTcs Moa00HO0 300CTIOpaM, HO UMEIOT T10 JIBa JKTIyTHKa. [1ooBoii mpo-
I[ECC - M30TraMus. 3UT0Ta OIEeBACTCS TOJICTONW OOOJIOYKOM U MPOXOIUT TIEPHO]]
IIOKOSI, B TE€UCHHE KOTOPOTrO HAKaIUIMBACT OOJIBIIIOE KOJMYECTBO 3amacHbIX
MUTATEeILHBIX BemecTB. [pyu mpopacTaHuy B 3UTOTE TPOUCXOTUT MEH03 U 00-
pasyercs oT 4 10 16 300cnop wiaM araHocnop. 3UroThbl MOPCKUX BUJOB (Ha-
npumep Ulothrix subflaccida) uacto pa3BUBalOTCS B OTHOKJIETOUHBIE CIIOPO-
GUTHI Ha JUIMHHON HOXKE C JUCKOM IIPH OCHOBAHWH ISl PUKPEIJICHHUS K
rpyHTy. OJHOKIIETOYHBIE CIIOPO(MUTHI - HE TaKas y)K KpaTKOBpeMEHHas CTa-
JIUsl, B TCUCHHE BCETO JIETa MHOTHE BUJIBI YJIOTPUKCA CYIIECTBYIOT B BHJIE CIIO-
podutoB. [To3TOMy MOXKHO YyTBEp)KIaTh, UTO TAaKOH ITUKIT Pa3BUTHS YIIOTPHK-
ca SIBIIIETCSI aHTUTETUYCCKUM, a HEe TaIUIOHTHBIM (Tadur. XIX, A).

Y HEKOTOpBIX TpelcTaBuTeNeH opsaaka Siphonales uMeeTCs UK pas-
BHTHS C TETEPOMOPPHON CMEHON TeHEepaIlii, B KOTOPOH CYIIIECTBYIOT pas3-
JIEBHOITONBIE TaMETO(PUTHI, KOTOPhIE BMECTE CO CIIOPO(PHUTOM HMEIOT MaK-
POCKOTMYECKHE Pa3MEpBHl.

HauGomnee xopomro u3ydeH ITUKI Pa3BUTHS y BHUIOB HEKOTZIa CaMOCTOs-
TenbHBIX ponoB [lepbesus (Derbesia) u bpuoncuc (Bryopsis). CnoeBuiie
JlepOe3nn HUTIATOE, CJIa00 pa3BETBICHHOE. DTO CITOPOQHT, B KOTOPOM IOCIIC
Melio3a 00pa3yroTCsl KPYITHBIE 300CIOPBI C BEHYMKOM JKTYTHKOB. M3 300-
CIIOp BBIPACTAIOT Pa3C/IbHOIOIBIC TaMeTO(OUTHI, UMEIOIINE TTEPHCTOPA3-
BETBJICHHOE ciioeBHIlE - bpuoricuc. ['ameTopuThl Mpou3BOAAT JBYKI'YTUKO-
BBIC aHW30TaMeThl, )KCHCKasi raMeTa 3HAYMTEIIbHO KPYITHEE MY>KCKOH. 3UTO0-
Ta pa3BuBaeTcs B craauto Jlepoesuu (tTadbm. XX, A).
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TABJAU LA XIX. AHTUTETHUYECKHE LMKJbI Pa3BUTUS C NpeobiagaHuem
rametroduTa. A - Ulothrix subflaccida (U. zonata): 1 - ramerodur; 2 - ramersr; 3 -
KOMYJISALMS TaMeT; 4 - TUIAHO3UT0Ta; 5 - 3UroTa; 6 - TMITHOCHOPOIUT (CIOpoduT);
7 - mpopacTaHue TUITHOCTIOPOIIUTA U PEAYKIIMOHHOE JeJeHUE ¢ 00pa3oBaHUEM
300cmop; 8 - 3oocmopskl Oecrionoro pasmHoxkenusi. b - Coleochete pulvinata: 9 -
BHeHUM Buj Tawioma; 10 - antepuauii; 11 - cnepmarozouns; 12 - ooronuid; 13 -
3UroTa B OOroHuH; 14 - oOpazoBaHue OOBEPTKU BOKPYT OILIOAOTBOPEHHOIO
ooronus; 15 - mpopacratomasi oocnopa; 16 - 30ocnopsl; 17 - paHHUE cTaguu
MpOpacTaHusi 300CIOPHI.
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TABJAULA XX. AHTUTETHYECKME IMKJIBI Pa3BUTHUS C IpeoliaagaHuemM
rametoduTa. A - Bryopsis-Derbesia: 1 - BHemHu#i Buja craauu Bryopsis; 2 - 4acTb
MY>KCKOTO Tajjoma; 3 - 4acTh XEHCKOro TajuioMa; 4 - MHKporamera; S5 -
Makporameta; 6 - 3urora; 7 - craausi Derbesia; 8 - 300cnopanruii; 9 - 300Copsl.
b - Batrachospermum-Chantransia: 10 - cragus Batrachospermum; 11 -
criepMmaiuii; 12 - yacTp TalioMa ¢ KaprnoroHOM M TPUXOTHUHOM; 13 - yacTh Taymoma
¢ kapnocnopodutamu; 14 - xapriocnopodut ¢ Kaprnocnopamu; 15 - kaprocropa;
16 - cranqusa Chantransia; 17 - Bo300HOBIeHUE MOHOCHOpamu; 18 - ciopoduT, B
MOHOCIOPAHTUHU KOTOPOTO MPOM30IIE) MEW03 U U3 TAlNIOUTHOU KJIETKH
chopmupoBaiics rameTodur.
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Haubonee npoaBUHYTHIM UK Pa3BUTHUS CPEAU 3E€JICHBIX BOJOPOCIEH
umeroT Buibl poaa Koneoxera (Coleochaete, nopsniok Coleochaetales), npen-
CTaBJISIOIIMN HaUOOJBIITNM HHTEPEC ¢ TOUYKHU 3PSHUS IBOJIIOIMHY IIMKIIOB pa3-
BUTHS, TOCKOJIbKY Y HUX Ha TarJIOWIHBIX TaMeTO(PUTaxX pa3BUBAIOTCS JIUM-
JIOUJIHBIE CIIOPO(MUTHI, B KOTOPBIX MPOUCXOIUT MEHN03.

CnoeBuiiie KoneoxeTbl COCTOUT U3 pa3BETBICHHBIX HUTEH, KOTOPhIE 00-
pa3yroT ncepaonapenxuMmarndeckuii quck (tabn. XIX, b). becnomnoe pas-
MHO)XEHUE OCYIIECTBIISIETCS JABY>KI'YTHKOBBIMHU 300CIIOPaMH, 00pa3yroIiu-
MHCS 110 O1HOM B KieTke. [lonoBol mpouecc - ooraMmusi. AHTEpUIUUN Pa3BU-
BAIOTCSl HAa KOHIAX BETBEW M COJIEpKaT MO OAHOMY crnepMarozouay. Ooro-
HUM POPMUPYIOTCS U3 OJHOKJIETOUHBIX BeTBe. HUXKHsIs yTONIIeHHas: 4acTh
TAKOW BETBU CTAHOBUTCSI OOTOHUEM, A BBITSIHYTAsl BEPXHSIS YACTh - TPUXOT U -
HOI. 3Urora mnociie OMIOAOTBOPEHUSI OCTAETCS B OOTOHUM, 0OpaszyeT ToJ-
CTyI0 O0OJIOUKY M YBeJIMUHMBaeTcsl B pasmepax. OqHOBPEMEHHO COCEIHUE
HUTH JIAIOT BBIPOCTHI B €€ CTOPOHY U 00pa3yroT BOKPYT MCEBIONAPEHXUMa-
TUYECKYIO KOpy. Bo3HuKkIee 00pa3oBaHre MHOT/IA HA3bIBAIOT CIIEpMaTOKap-
nom. [locne mepruona mokos B 3UrOT€ MPOUCXOIUT MEMOTUUECKOE JECICHUE
slipa v coliepKuMoe fenutces Ha 8-32 kieTku. B kax ol u3 Hux odpasyercs
10 OJIHOW JBYXT'YTHKOBOM 300CIOpe, AAIONIEH Hayajlo HOBOMY CJIOCBUIILY.
Knerku tajuioma Bcerja ranjiouHbl, JATIOUIHA TOJBKO 3UTOTa.

B nukne pasButus 6oabmnHCTBa KpacHBIX BOAOpOCIEH UMEIOTCA TPU
reHepanuu: rametTouT, cnopoduT NMEepBOro nopsaka (kaprnocrnopodur) u
criopoduT BTOpOro nopsijaka (terpacrnopodut). PazButre 3urorsl mpoxoauT
Ha raMeTo(puTe U 3[IeCh K€ pa3BUBaeTcs Kaprocrnopodut. OH npogynupyer
JTUTUIONIHBIE KapIOCIIOPhI, U3 KOTOPBHIX BhIpacTaeT TETPacnopoduT, cyle-
CTBYIOIIMI CaMOCTOATENBHO.

VY HauboJsiee BOIONMOHHO MPOABUHYTHIX KpacHbIX Bogopocieii, o0ne-
nuHsieMbIX B kiacc Onopuauessie (Florideophyceae), Ha rameToduTe U3
3UTOThl (HOPMUPYETCS KAPIOCTTOPODUT, COCTOSAIINUN U3 OTHOPSIHBIX HUTEH
(HuTel ToHUMOOIAacTa), KIETKA KOTOPBhIX MPEeBpaIaloTcs B KaprmoCIOpaH-
TUU C OJHOW JUIUIOMAHOW Kaprnocrnopou. M3 kaprocnop BbIpacTarOT JUII-
JIOUJTHBIC TETPAcTIOpOdUTHI, )KUBYIIIUE CaMOCTOsTENLHO. Ha HUX 00pa3yroT-
Csl TETPACIIOPaHTUH, IJI€ TPOUCXOIUT MEN03 U MOSIBIISIFOTCA YETHIPE TETPAC-
MOPBI, U3 KOTOPBIX BhIpacTatoT rameToduTsl. Takoe sSiBIIEHUE BO3HUKIIO KaK
MPUCITOCOOJICHNE, HAMPaBJICHHOE HA 00pa30oBaHWE MHOXXECTBA CIIOP IOJIO-
BBIM IIyTE€M B YCJIOBUSIX OTCYTCTBUSI MOJBUKHBIX MYKCKUX TaMET U CHUMKE-
HUS B CBSA3U C ATUM BEPOATHOCTH OIJIOJOTBOPEHHUSI OOTOHHUEB.

OBomonus rameTohuToB KpacHbIX BOAOpOCIIEH MTPOUCXOIUIIa B OCHOBHOM
B HaIpaBJICHUH JYUIIIET0 00ECIICUCHHS PAa3BUTHS KapIOCIIOP MUTATEIbHBIMU

63



TABJAU LA XXI. AHTUTETHUYECKHE LMKJbI pa3BUTUS C NpeobdiagaHuem
ramerodputa. A - Palmaria palmata: 1 -cnopodur; 2 - TeTpacropsr; 3 -My>KCKOU
raMeTouT MmepBoro rojaa pa3BUTHS; 4 -KEHCKUU raMeTopuT; 5 -MyKCKOM
raMeTopuT BTOPOro rojia pa3BuTus; 6 - cnepMauuu; 7 - pa3BuTue cnopodura Ha
xeHckoMm ramerogure. b - Phyllophora sp.: 8 - wacts Taymuioma ¢ Hemarenusimu; 9
- paspe3 uepe3 HeMmarenuii; 10 - TerpacnopoduT, oOpa3oBaBIIMCA U3
Kaprocnopbl BHYTpu Hemarenus; 11 - Terpacmnopsl.
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BEIIESCTBAMU U 00pa30BaHUs UX B OOJILIIOM KOJUYECTBE OT OJIHOTO KapIio-
roHa. OTOMY CIIOCOOCTBYIOT ayKCHJIApHBIE (BCIOMOTaTeJbHbIE) KIETKH.
JunmonaHoe s/1po, oOpa3oBaBIeecs B pe3ysibTaTe OIJIOJOTBOPEHUS, TIepe-
XOJIUT B ATy KJIETKY M KaprnocnopopuT pa3BUBACTCA OT HeE. AYKCHIISIPHBIX
KJIETOK MOXKET OBITh HECKOJIbKO. Torma JMUIIIONIHOE SIAPO 3UTOTHI JEIUTCA,
U siipa MO CHeluaibHO 00pa30BaBIIUMCS COCAUHUTEILHBIM (0001acTEM-
HBIM) HUTSIM MOMAAa0T B ayKCUJIIPHBIC KJIETKHU, MPUYEM OT KaXKJ0M pa3BU-
BACTCS KapmocmopopuT ¢ KaproCIopaMu.

Cpenu KpacHBIX BOAOPOCIIEH €CTh MpeJCTaBUTENU, CMeHa (PopM pa3BU-
TUSI KOTOPBIX 3aKJIIOYAETCS B POCTE TaIlJIOUIHOTO MaKpPOCKOIMYECKOro ra-
MeTopuTa HA AUIJIOMIHOM MHUKPOCKOMUYECKOM CIOpOodUTE B pe3ysibTare
COMaTHUYECKOro Meio3a. Y oouTarenei mpecHbIX BOJ BHI0B poaoB JleMaHes
(Lemanea) n barpaxocnepmym (Batrachospermum) 13 Kapmnocnop BbIpac-
TalT AUIUIONAHBIE HUTH (cTanus Chantransia). AIMKaIbHBIC KIETKA ITUX
HUTEH MOIBEPTratoTCI MEHOTUUECKOMY JICJICHUIO U JAI0T HAa4aJlo MaKPOCKO-
MUYE€CKOMY BEPTHUKAJIBHO PacTyllleMy TauioMy rametodura. B Hauane cBo-
€ro pocTa OH JEPKUTCS Ha JUTUIONIHON HUTH, B TAJIbHEUIIIEM U3 HETO BBI-
pacTaroT pU30H/Ibl, 00eCIIeUrBAOIINE 00JIee MPOYHOE TPUKPETIIICHUE K TPYH-
Ty (Tabdn. XX, b).

CBoeoOpa3HbIi IUKJT Pa3BUTHS UMEIOT TIPeICTaBUTENU Nopsiika Palmar-
iales. Y HUX CUJIBHO pEIyIMPOBAH JKEHCKUM TaMeTO(PUT, OTCYTCTBYET
KaprocrmnopouT, a My>KCKOU raMeTOdUT U TETPACIIOPO(UT MOXOXKHU JIPYT Ha
apyra, MMEIT KpYIMHBbIE TasioMbl. M3 ranjougHbIX TeTpacmop,
dbopMUpPYIONIUXCS HA KPYMHOM MJIACTHHYATOM TajlIoMe TeTpacnopoduTa
[Manemapuu (Palmaria palmata), pa3BUBaOTCsI KPOXOTHBIE JTUCKOBUJIHBIC
TaJIJIOMbl MY)KCKHX M JKEHCKHX raMeTopuToB. MyKCKue pacTeHHs BECHOU
U JIETOM BBIPACTAIOT B KPYITHBIC TAJJIOMBI. JKEHCKHE OCTAIOTCSl MEJIKUMU U
M CKOBUIHBIMHU, Ha HUX OOpa3yrTCs KapMOTOHBI, ayKCUJISIPHBIE KIETKH
OTCYTCTBYIOT. OIJIONOTBOPEHNE MPOUZBOIUTCS CIIEPMALMSIMU C KPYIHBIX
MYXCKHX TaJIUIOMOB, MOSBUBIIUXCS M3 TETPACHOp MPOILIOTO Toja U
CO3pEBIIMX 3a JICTHUHM ce30H. M3 kapmorona mociie OrioJOTBOPEHUS Ha
KEHCKOM rameToduTe pa3BUBaeTcs TeTpacmopodut. B 3uMHee BpeMs OoH
OCTaeTCs MajJ03aMETHBIM, a 3a BECHY U JIETO MPEBpAIIaeTCs B KPYMHBIN
BepPTUKAIBHO pacTymui TtamioM (tabna. XXI, A). CBoeoOpa3ue nukia
pa3Butus [lanbMapuu 3akiaryaeTcs B TOM, YTO JKEHCKas rameTa
OILIOIOTBOPSETCS MYKCKUMH TaMeTaMU C TaJUIOMOB, 3aPOJUBIIINXCS OCEHBIO
NPEeANIECTBYIONIEr0 rojla U MPOCYIIECTBOBABIINX ToA. TakuM oOpazoMm,
CIMBAIOTCSl TaMEThl PACTCHUM HE TOJILKO Pa3HOTO IMOJIa, HO M POCHIUX B
pa3HoOe BpeMsl U TIPU Pa3HBIX MOTOJHBIX YCIOBUSIX.
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YKOpOYEHHBIN ITUKII Pa3BUTHUSI C OTCYTCTBUEM Kaprocrnopodura uMeeT-
cs1 y mpeacraButene nopsaka ['uraptunoBsix (Gigartinales). Y ®dunnodo-
pol (Phyllophora) na rametoduTe mocie OmiIoA0TBOPEHUsI o0pa3yeTcst 3u-
roTa, KOTopasi HEMOCPEACTBEHHO MPEBPAIIACTCA B KaproCHopy, cpasy mpo-
pacTaIIyl0 B TETpacrnopodut, UMEIOLUIUM BUJ TTOAYIICK UM IIAPUKOB Ha
MOBEPXHOCTHU CJIOCBUINA, KOHEUHBIC KJICTKU HUTEH KOTOPOTO OTUJICHSIOT
rarnsouinbie TeTpacnopsl (Tadn. XXI, b).

Bce mHOroo6pasue 1iukioB pazBuTus KpacHbix Bogopociei (Rhodophyta)
c mpeoOalaHueM B IIUKIIC PA3BUTHUS TaMEeTOPUTA CBOIUTCS K TPEM THUIIAM:

1. T'amerodut KpymHbIi, pa3BUBAETCS HA TUTIJIONTHOM OCHOBAHUHU -MEJI-
koM criopodure (Lemanea, Batrachospermum).

2. I'amerodut (>keHCKUI) MUKpockonrmdeckuii. Kapnocnopoput oTcyT-
cTByeT. Mysxckoil ramerouT KpynHbiid. TerpacnopopuT MakpOCKOIHYEC-
KW, HAYMHAET Pa3BUBAThCs Ha XKEHCKOM ramerodute (Palmaria).

3. T'ametodut kpynusiii. Kapnocnopodur orcyrcryer. Terpacnopodut
MUKPOCKOITUYECKUHM, pa3BUBAECTCA Ha )KeHCKOM rametodute (Phyllophora).

Pa3znooOpa3Hbie UKIIBI Pa3BUTHUS B COUETAHUM C T€HOTUIMMUYECKUMU U
(EHOTUNMMYECKUMU OTKJIOHEHHUSIMU CO37aeT B IesoM it KpacHbIx Bomo-
pocieil OoJiblliie aganTUBHBIE BO3MOXKHOCTU. DTO €IUHCTBEHHBIM OTJEN
MOYTH UCKIIOYUTEIBHO MPUKPEINJICHHBIX BOJAOPOCIIeH 0e3 MOJBHXHON CTa-
nuu. Tem He meHnee Rhodophyta 6onee ueM B JBa pa3a IMPEBOCXOIAT
Phaeophyta no uuciy ponoB 1 BUIOB.

B. ['eTrepomop¢Hasi cMeHa reHepanuii ¢ npeodiaganueM cnopodura

Takoli THIT ITUKIIA Pa3BUTHUS XapaKTEPeH B OCHOBHOM I HEKOTOPBIX 3€JICHBIX
(Chlorophyta), Kpacubix (Rhodophyta) v Bypeix (Phaeophyta) Bomopoceit.

HNasuknanossie (Dasycladales) Bomopocau BBIICISIIOTCS CPEAU 3€JICHBIX
U JIpyrux Bojopociield MophoJIoThei M CBOeOOpa3HBIM ITUKIIOM pPa3BUTHAL.
Tannom makpockonuueckoit Arneralynsipuu (Acetabularia) nmeeT HeEKIIe-
TOYHOE CTPOCHHUE, B BET€TATUBHOM COCTOSHUH C OAHUM KPYIHBIM siipom. C
HACTYIUICHHEM TIEPHOIa Pa3MHOKEHHS Ha TAIOME 00pa3yroTcsl OyJIaBOBH/I-
HbIC BMECTHJIMIIA, COOpPaHHBIC B BUJC 30HTHKA Ha BepliuHe. B 3T0 Bpems
STIPO ACIUATCS MEHOTHYECKH C 00pa30oBaHUEM OOJIBIIOTO KOJUYECTBA MeEJ-
KHX Si7Iep, KOTOPBIE IUTOIIa3MOM 3aHOCATCSI B 00pa30BaBIIAECs BMECTHUIIH-
ma. Bokpyr kaxaoro sijjpa 000COOISETCS y4acTOK IIUTOIIIa3Mbl, TOKPHIBa-
IOIIUMCST 000JIOUYKOM, 3Ta CTPYKTYpa HOCUT Ha3BaHueE IUCThL. CO BpeMeHeM
y OOJILIITMHCTBA POJAOB 0OOJIOUKH ITUCT MPOIUTHIBAIOTCS M3BECTHIO. MoJto-
JIbIC IIMCTHI YBEIMYHMBAIOTCS B pa3Mepax, B HUX IIPOUCXOIUT HECKOJIBKO JIe-
JICHUH sijipa, 1 OHU CTAHOBATCS MHOTOsiAepHBIMH. ChopMHUpOBaHHAS ITUCTA

66



UMEET B 000JI0YKe KPbIIKY. /{7151 mpopacTanusi HUCT TpeOyeTcst mepuos mo-
KOS IPOAOJDKUTENBHOCTHIO OT 10 cyTok 110 12-15 Henens. ConepxuMoe HUCT
JEIUTCA ¢ 00pa3oBaHUEM OOJBIIOrO KOJIMYECTBA KI'YTHUKOBBIX M30TaMeT.
["aMeThI BBIXOST HAPYXKY MOCIE OTKPBITHUS KPBIIIKK B 000JI0UKE IIUCTHI. 3U-
rota pa3BUBaeTCs B HOBBINM TayuioMm (Tadn. XXII, A).

Tamtom Jla3ukinagoBbIX CYUTAETCS CHOPODUTOM, B KOTOPOM IPOHUCXO-
JTUT COMaTUYECKUN Me03 U 00pa3yloTcs arjiaHOCIOpPaHTUU (Jydd 30HTH-
Ka) C allaHoCropaMu (uucramu). B ammanocnopax npoucXoAUT pa3BUTHE
rameTopuTOoB, 3aBepuIatoieecs 00pa3oBaHUEM raMerT.

CBoeoOpa3HbIi UK pa3BUTHS CYIIECTBYET y BUI0B pona [ Ipacuona (Prasiola
stipitata, P meridionalis, nopsinok Schizogoniales). [InacTuH4aTbie CIOEBUIIA Y
HUX JUIUIOUHBIC, PAa3MHOXAIOTCS OECTIONbIM U Mo0BbIM TyTeM. [Ipu Gecro-
JIOM Pa3MHOXXEHUM KJIETKU BEPXHEH YacTH CIIOEBUINA JIEJATCS U B HUX 00pa3y-
FOTCSI aIlJIaHOCTIOPbI, M3 KOTOPhIX CHOBA BHIPACTAIOT JUILIIOUIHBIE CJIOEBUIIIA, T10-
JOOHBIE PONUTENLCKUM. [Ipy MOJIOBOM pa3sMHOXKEHUM KIIETKU BEPXHEM 4acTu
CJIOEBMILIA JIENATCS MEHOTHUECKU. V3 OIHOM TUMIONAHON KJIETKH BO3HUKAIOT
YeThIpe TarION/IHBIX. B pe3yrsrare mocie Iy oIux JIeICHUH KIIETOK BEPXHSIS YaCTh
CJIOEBUIIA CTAHOBUTCS MHOTOCIOMHONW. YacTh KIIETOK OKa3bIBACTCSl KEHCKUMHU,
npyrast My>kckumMu. [lonoBoit potiecce - ooramusi. B eHCKuX KiieTkax o0pasyeT-
Csl TIO OJTHOM KPYITHOM O€3KTYTHKOBOM ramMeTe, MY>KCKHUE TaMEThl JIBYKT'yTHUKO-
BbI€. 3UTOTa MPOPACTAET B AUIUIONIHOE cioeBulle. Takum odpasomM, y [pacuo-
Jb1 HAOMTIONAETCs] coMarnyeckas pelyKius, MPUBOISIIAs K 0Opa30BaHUIO I1J1ac-
TUHYaToro rameroura B BepxHen yactu cnopodura (tadmn. XXII, b).

OtHocsmuecs k KpacHbIM BOJOpOCIISIM TIpeICTaBUTENH mopsiika banrue-
Bble (Bangiales) xapaKTepu3yrOTCs OTCYTCTBUEM MOP(OIOTMYECKH BhIPaKEH-
HOro kaprocnopodgura. OHU UMEIOT TeTePOMOP(HYIO CMEHY reHepaluii B
BH/JIC BEPTUKAIHHOTO IJIACTUHYATOTO WJIM HUTEBUIHOTO TaMeTOPUTa U MUK-
POCKOMUYECKUX HUTEH criopouTa, BHEIPSIONINXCS B U3BECTKOBBIN CyOCTpar.
Makpockonuueckoe cioepuiiie [lopdupsr (Porphyra) - rameToduT, mpou3Bo-
TSI MOHOCTIOPBI OECIIONIOT0 pa3sMHOXKEHUS U TameThl. [Ipu monoBom pas-
MHOXEHHH COAECPKUMOE KIIETOK JIpoOouTCs Ha 16-128 OeciBeTHBIX criepMa-
I[UEB, IPYTUe KJIETKU ¢ HEOOJBIITUM BBICTYIIOM Ha HAPY>KHON CTOpOHE (PYHK-
UOHUPYIOT KaK ooroHuu. Ilocie onionoTBOpeHus 3Urora, HaxosCch Ha Ma-
TEPUHCKOM TaJllomMe, ApoOuTcs 0e3 meios3a Ha 4-32 kapriocniopsl. 13 kap-
MOCTIOpP Pa3BUBAIOTCSI HUTH, BHEAPSIONIUECS B U3BECTKOBBIN cyOcTpar. Ora
HUTYaTasl CTaJAus paHbllle ObLJIa U3BECTHA KaK CAMOCTOATEIILHBIN poy; KoHnxo-
nenuc (Conchocelis). Celiuac ee Ha3pIBaIOT CTAAMEH KOHXOIICJIHNC, KOTOpas B
ommure oT dpEeMEepPHBIX IIAaCTUHYATHIX TAJIJIOMOB CIIOCOOHA CYIIECTBOBATh
HECKOJIBKO JIET, T.€. SIBJISETCS Mpeoliaaolieil B UKIe pa3BUTHUS.
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TABJUIA XXII. AHTUTETHYECKHE LIUKJIbI PA3BUTHUS C MpeobdiialaHuEeM
ciopoduTta. A - Acetabularia sp.: 1 - BHemIHu BUJ ciopo@uTa; 2 - cxema CTpoeHus
ciopodputa; 3 - ocHOBaHHE cnopo(dUTa C JIOMACTHBIM PU3OUAOM M sIpoM; 4 -
CXeMa CTPOEHUs CriopoduTa Mocie peAyKIUOHHOTO JACJIEHUs s1pa; S - MIoAyIIas
MYTOBKa TaMeTaHTHeB ; 6 - LKUCTa; 7 - MPOPACTaHUE LIKCThl U BBIXOJ TraMeT; § -
Konyisiuusi ramet; 9 - 3urora; 10 - mocnenoBarenbHble CTAIUU MTPOPACTAHUS
3urotel. b - Prasiola stipitata: 11 - momomnoii ciopodut; 12 - cnopodut ¢ 30HOU
oOpazoBaHus arutaHocnop; 13 - ananocnopa; 14 - cnopodut, B BepxHel 4acTu
KOTOPOro MPOM30IILJIa COMaTHYecKast peaykuus u oOpasopajcs ramerodpurt; 15 -
rameThl; 16 - 3urora.
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Hutu Conchocelis B ycnoBUSIX JJIUHHOTO JHS TPOU3BOST MOHOCHOPHI,
npopacTarwIlie CHOBa B CBepisimiue HUTHU. [Ipu KOpOTKOM JHE U TpH
MOHMKEHHOW TeMIIepaType MOsBISIOTCS CIIOPAHTUH, [JI€ TPOUCXOAUT MEH03
U 00pa3yloTCsl YEThIpe KOHXOCIOpPHI, JNAIONINE MJIACTUHYATHIE TaIIOMBI
rametroduTa (Tadn. XXIII, A).

Takum o0pa3zoM, B 1ukie pa3Butus [loppupsl umeeTcs TUILIIONTHBIMA
MHOTOJICTHUH HUTYATBhIM BO30OHOBIItomuiics crnopodut (Konxormenuc) u
ranjgouJHbId dpemepHbiil nnactuHdyareii ramerodut (Ilopdupa), Ha
KOTOPOM M3 3UTOTHI (POPMUPYIOCS] KapIOCIOPBHI.

Haubonee pacnpocTpaHeH UKII pa3BUTHS C MpeodiajaHueM criopoputa
y Bypbsix Bogopocineil. Y npeacraButeneid nopsiaka Jlamunapuessie (Lami-
nariales) Ha MaKpOCKOITUYECKUX CIIOPO(UTAX B OAHOTHE3IHBIX CITOPAHTUSIX
nocyie Meio3a 00pa3yrTCs 300CHOPHI, NAKIMINE MUKPOCKOMUYECKUE
rametouTel. X pazBuTHE MPOUCXOAUT CIETYIOUIUM 00pazoM. 300cropa
MPUKPEIUISETCS K CyOCTpaTy, TePSIET KI'YTUKHU, OKPYTIISIETCS U BHIPA0aThIBaeT
XOPOIIO 3aMETHYIO KJIETOYHYI 000JI0OUKY (CTaaus dSMOPHUOCHOPHI).
DOMOpurocIiopa J1aeT BHIPOCT (MPOPOCTKOBYIO TPYOKY), Kylda MEPEXOIUT BCE
€€ COIEPIKUMOE, OTEIISIOIIEECS MOMEePEUHOM MePEeropoaKON OT OIyCTEBIIECH
sMOpuocnopsl. Tak mosBisieTcs neppas kieTka rametodura. Kenckue
rametobutsl Jlamuapuu (Laminaria saccharina) npu ONTUMaJIbHBIX
YCJIOBUSIX HEPEJKO OCTAIOTCS OJHOKJICTOYHBIMU. JTa K€ €IUHCTBECHHAsS
KJIETKA MOCJI€ POCTa U HAKOIJICHUS MPOIYKTOB (POTOCHHTE3a MPEBpaIlacTCs
B OOTOHUM C OJHOM SIMILIEKJIETKOM. Hapsay ¢ OAHOKJIETOUHBIMU KEHCKUMU
raMeTo(puTaMu MOSBJISIOTCS MHOTOKJIETOUYHBIC U3 Pa3BETBICHHBIX HUTEH.
OHM pacTyT AO0JIbIIE, TTO3HEE CO3PEBAIOT M MPOU3BOISAT MO HECKOJIbKY
OOTOHMEB Ha KOHIaX BeTBeil. Myxckue rameToPuThl Bceraa
MHOTOKJIETOYHBIE U MEJbU€ XKEHCKUX. AHTEpUIUHU 00pa3yloTcs Ha
MOBEPXHOCTH B BHUJE MEJKHUX KIJIETOK, COJEpXKAIMUX MO OJHOMY
cnepMaro3ouay. SHIeKkIeTKa BBIXOJUT M3 OOTOHUS U OCTACTCH
MPUKPEIUICHHONW K KpasiM OTBEpPCTHUS. B TakoM MONIOKEHUU TPOUCXOTUT
OILIONOTBOpPeHUE U pa3zBuTue cnopodurta. [lo mepe pocra crnopodura Ha
€ro HIDKHEM KOHIIE TTOSIBJISIFOTCS PU30UIbI, 00€CITEUHBAIOITUE TPUKPETIICHUE
Tajuioma K rpyHty (tadn. XXIII, b).

I'anIOHTHBIM THI HMKJIA Pa3BUTHA

['anjOHTHBIN THUN LUKIJIA Pa3BUTHUS XapaKTEpPEH ISl 3€JIEHBIX BOAOPOC-
neit (Chlorophyta) - npencraButenei mopsiaka Jnaoronuesbie (Oedogoniales),
kiacca Konnwtorat (Conjugatophyceae), n BbIIETIEMBIX B CAMOCTOSTEIILHBIN
otzien XapoBsix Bonopocie (Charophyta).
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TABJIMIA XXIII. AHTUTETHYECKHE LIUKIbI pa3BUTHUS C MpeodiiagaHueM
ciopouTa. A - Porphyra sp.: 1 - yacts Tayuioma cnopoduta (craaust Conchocelis);
2 - HUTb C MOHOCIIOPAHTUsIMU; 3 - MOHOCIOpa; 4 -rameToduT; 5 - yacTh TajuIOMa
CO CIepMaTaHrusMu ; 6 - 4yacTh TaJUJIOMa C KapmoroHaMu U NPUIUIIIAMU
criepMalusMu; 7 - 4acTh TaJlIoMa ¢ Kapriocrnopamu; 8 - kapnocropsl. b - Laminaria
sp.: 9 - ciopoduTt; 10 - yacTe TayuIOMa ¢ 300CnOpaHTusIMu U napadpuszamu; 11 -
MyXcKasi 300cnopa; 12 - mpopactaHue MYXCKOH 300cnopbl; 13 - MyxXckoi
rametodut; 14 - cmepmarozounibl; 15 - xeHckas 300cnopa; 16 - mpopacranue
YKEHCKOM 300cmopbl; 17 - xeHckuit ramerodurt; 18 - ooramus; 19 - 3urora; 20 -
npopacTaHue 3uroTel; 21 - mpopocTok Ha ramerodure.
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MHuoroknerounbie KoHbIOTaThl, OTHOCSIIUECS K MOPSIKY 3UTHEMOBBIX
(Zygnematales), xapakTepu3yTCsi 0COOBIM THUIIOM IOJOBOTO IMpolecca -
KOHBIOTAIMEN U OTCYTCTBUEM OECIOJIOr0 pa3MHOKEHUS ITPU TTOMOIIU CIIOP.
Haunbonee oObiyHa Tak Ha3pIBaeMasi JIECTHUYHAS KOHBIOTAIIUS, KOTOpasi Mpo-
MCXOIUT MEXKIY KIIETKAMHU JIBYX HUTE€U. HUTH pacrnonararoTcs napajuieiibHO
JpyT IpYry ¥ BHAYAJIE CKJIEUBAKOTCS CIU3bI0. 3aT€EM ITPOTUBOJIEKAIINE KIETKA
00pa3yloT HaBCTPEUy APYT APYTY BBIPOCTHI, KOTOPbIE COMPUKACAIOTCS U Cpa-
CTAIOTCSl CBOMMU KOHIIAMH. YJIMHSSCh, BBIPOCTHI TOCTENEHHO Pa3BUTAIOT
HUTH, TaK YTO BOZHUKAET GUTypa B BUJIe JeCTHUIIbI. CTEHKH Ha COIpUKaca-
IOIIUXCS KOHIIAX OTPOCTKOB PAaCTBOPSAIOTCS, 1 BOBHUKAET Y3KUW KaHal, CO-
SAUHSIIONTUI TTOJIOCTU KOHBIOTUPYIONIKX KiIeToK. O0a MpoToIiacTa, BTSIHYB-
IMecs B OTPOCTKH, MOCII€ pACTBOPEHUS CMEKHBIX CTEHOK BCTYIAIOT B KOH-
TakT. Y Cniuporupsl (Spirogyra) n 3urnemsl (Zygnema) NpOTOILIACT OTHOU
U3 KOHBIOTHPYIOUIUX KJIETOK (OTJA0IEH ) COKpAIllaeTCsl, OTCTAET OT CTEHOK
Y MIOCTETIEHHO MPOTAIKUBAETCS YEPE3 KaHAII B JIPYTyIO (BOCTIPUHUMAIOIIIYIO)
KJIETKY, IJIe CJIIMBAETCS C €€ COACPKUMBIM, 00pasys 3uroty (tadma. XXIV, A).

Y HEKOTOPBIX BUJIOB CIMSIHUE MTPOTOIIACTOB U 00Opa30BaHUE 3UTOTHI ITPO-
HCXOIUT B KOHBIOTAIMOHHOM KaHale.

OOpa3oBaB1Iasicsi B pe3yibTaTe CIUSHUS MPOTOIJIACTOB 3UT0Ta OKPYIVIs-
€TCsl, BBIJIEIISICT TOJICTYIO TPEXCIOMHYIO 000JIOUKY U IEPEXOAUT B COCTOSHUE
NOKOs1. Spa cnuBaroTCst HE3a10r0 40 MpopacTanus 3urotsl. [Ipu npopac-
TaHUU 3UTOTHI MIPOUCXOAUT PEAYKIHUOHHOE ACJCHHUE, IPUYEM U3 YETBhIPEX
TaruIOUIHBIX SIJIEP OCTACTCS )KU3HECTIOCOOHBIM TOJBKO OJJHO, COOTBETCTBEHHO
pa3BUBAETCA TOJBKO OMH MPOPOCTOK.

¥ XapoBbIx Bomopociel 0ecroioe pa3MHOKEHUS TPU TIOMOIIU CIIOpP TaK-
e orcyTcTByeT. [lomoBoi nmpouecc - ooramust. Opransl OJIOBOIO Pa3MHOXKe-
HUS - aHTEPUIUU U OOTOHUU - PACTIONOKEHBI B y3J1aX, U UMEIOT CBOCOOpa3-
Hoe cTpoeHue u pa3sutue (Tadn. XXIV, b). B3pocnoe pactenue ranjionaHo.

B omionoTBopeHHOM OOTOHMM 00OJIOUKa YTONIIAETCS. 3Ur0Ta MpopacTaer
1OCJIE TMEPUOIA TOKOSL, TIPH 3TOM SIIPO JEUTCS MEWOTUYECKM HA YETBIPE sApa.
Ha BepiiHe 3Urotsl ot/aessercs HeOombIast KJIETKa C OTHUM SIPOM, APYTHE TPH
s7ipa OCTatOTCs B HIKHEHN (OObIIIel) YacTy 3UTOThI, [I€ CKAIIMBAIOTCS 3arlac-
HbIE MUTATENbHBIC BenecTBa. [Ipu npopacTaHnm BepxylieuHas KJIeTKa JaeT J1Ba
BBIPOCTA: OJTUH BBEPX, U3 HET0 00pas3yeTcsl BEpTUKAILHAS YacTh TA/UIOMA - TIPEe/-
POCTOK, WJIM IIPOTOHEMA, IPYToi BHU3, (GOPMUPYIOIIMHI pru3oubl. PazButue npo-
pOCTKa 00eCTIeYrBaETCsl BEIIECTBAMU, HAXOMSIIMMUCS B OCTABIIICHCS OOJIbITIEH
YaCTH 3UTOTHI, UMEIOIIEH TpH 000COONICHUH TPUILIONIHYIO Tipupody. 13 y3moB
IIPOTOHEMBI BO3HUKAIOT BEPTHKAJIbHBIE 1To0ery. Takum myrem hopMupyeTcs Taj-
JIOM, COCTOSILIIMI M3 HECKOJIBKUX CTEOJIEBBIX MOOETOB U PU3OUIOB.

71



TABJIULA XXIV. l'arioHTHBIE HHUKIIBI Pa3BUTHS.

A - Spirogyra sp.: 1 - 4acThb HUTH TaLIOMa; 2 - JABE KOHBIOTHPYIOIIUE HUTU C
KOHBIOTAlMOHHBIMU KaHaJlaMU M 3UTOTOM; 3 - mpopactanue 3urotel. b - Chara
vulgaris 4 - ramerodurt; 5 - cnepmaro3ous; 6 - 4acTb TaJIoMa C OOTOHUEM H
aHTeEpUANEM; 7 - 00CIIOpPa; § - MpopocHIasg 0OCIOpa ¢ MPOTOHEMOM; 9 - MPOpPOCTOK
Ha npoToHeme. B - Oedogonium sp.: 10 - sxkenckuit ramerodurt; 11 - anapocnopa;
12 - myxckoit ramerodut; 13 - cnepmaroszoun; 14 - ooronuit; 15 - 3urora; 16 -
300CTIOpBl; 17 - 300cmOpbl OECOIOro pa3MHOKEHUSL.
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CBoeoOpa3ue IMKIJIOB Pa3BUTUSI MHOTHX BUJIOB DJOTOHMEBBIX BOIAOPOC-
nent (Oedogoniales) 3aKa04aeTcs B CYIIECTBOBAHUM KaPIUKOBBIX MYKCKHUX
pacTeHui. becmnonoe pa3sMHOKEHUE Y HUX OCYILECTBIISIETCS MHOTOXKIYTHKO-
BBIMH 300CTIOPaMHU, KOTOPbIE 00pa3yroTCsl 10 OJIHOM B KJieTke. [1ooBoit mpo-
necc - ooramus. Hutu Onoronunyma (Oedogonium) oOpa3yroT MENOYKY U3
2-40 aHJIpOCTIOpAHTUEB, B HUX (DOPMUPYETCS MO OIHOU IMOJIBUXKHOM aH]-
pocrope (300cmope), KOTOpbIe MPUBIICKAIOTCS K MAaTEPUHCKUM KJIETKaM
OOTOHHUEB BBIICISAEMBIMA UMHU BellecTBaMH. [IpuKperieHre aHapoCIophl
BBI3BIBACT JICJICHUE MATEPUHCKON KJIETKM OOTOHHUS Ha JIBE: Ha OOTOHUM U
MOJIJIEPKUBAIOITY IO KIIETKY.

Annpocmnopa, npopactas, o0pa3yeT IBYX-TPEXKJIETOUHYIO HUTH -
KapJIUKOBOE MYXCKOE pacTeHHe. ANHMKaIbHBIE KJICTKH MY>XCKOH HUTH
00pa3yroT aHTEPUJINH, B KOTOPBIX MOSBIISIOTCS 110 JIBa CIIEpMaTo3ouia. ITU
KapIIMKOBBIE MYKCKHE PACTCHHUS SIBJISTFOTCS CAMBIMHU HACTOSTITUMH MYXCKHMHU
rametouTamMu, pa3BUBAIOIMKUMHUCS Ha >keHCKoM (Tabn. XXIV, B). 3urora
10 MEpEe CO3pEeBaHMs HAKATUTMBAET MACJIO KPACHOTO IIBETA, POPACTAET MOCIIE
nepuojia mokosi. B Helt mpoucxoauT Meio3, 1 00pa3yroTCs Y€ThIPE 300CIOPHI,
MPOpacTaOIINEe B HUTH.

JIMIUIOHTHBIA THUII HUKJIA PA3BUTUSA

JIMTIJIOHTHBIN THI IIUKJIA Pa3BUTHS XapaKTepeH B OCHOBHOM sl Byphix
Bojiopocieit (Phaeophyta), HO BCTpedaeTCa U y HEKOTOPBIX 3€JIECHBIX
(Chlorophyta). ¥V BunoB pona Knanodopa (Cladophora, nopsiaox
Siphonocladales) Bech MK TPOXOAUT B auIUIodasze, 3urora npsmMo mpopa-
CTaeT B JUILIONJHOE CJIOEBUILE CIOPOPUTA, KOTOPOE MPOU3BOAUT JIBYKIY-
THUKOBBIC JUTUIOMIHBIE 300CTIOPHI M TaIUIOUIHBIC aHU30TaMeThl. DTOT THII
[MKJIa pa3BUTHS OoJiee MPUMUTUBEH, MOCKOJIBKY CIOPOPUT criocoOeH pas-
MHOXAaThCsl U O€CIOJIBIM ITyTEeM TOCIEeACTBOM 300cmop (Tadn. XXV, b).

[{ukn pa3BuTHs 0€3 CMEHBI reHepaluii ¢ 00pa3oBaHUEM JAHUILIOHN JHBIX
CJIOEBUILl U TaMETUYECKON peAyKIuel u3BecTeH u y BuaoB pona Caulerpa.
[TonoBoit Tporiecc - aHu30ramMusl, TaMeThI C IBYMS KTyTHKaMU. 3Urota 0e3
nepuoja Mmokosi mpopactaetr B HoBoe cioeuie (Tadn. XXV, A). becnonoe
pPa3MHOXEHHE TIPHU TIOMOIIU CIIOP OTCYTCTBYET.

HauGomnee xapakTepeH AWIUIOHTHBIN UK Pa3BUTHS IS MPEACTABHTE-
nen bypeix Bogopocien, oTHocsAmuxcs K knaccy Liukinocnoposeix. Y Oyky-
ca (Fucus), npencraBurens nopsanka Fucales, MaKpOCKOIMYECKUE TUTLIO-
UHBIC TAJUIOMBI IIPOU3BOAT B KOHIENTAKYyIaxX (YIIyOJCHUSX) aHTSPHIUN
U OOTOHUHU. Meio3 MpoucxoauT mpu (GOPMHUPOBAHUU MOJIOBBIX KIIETOK - SIi-
LEKJIETOK U CIIepMaTo30110B. B ooronusix oopaszyercs ot 1 110 8 AMIIEKIETOK,
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TABJIULA XXV. JIMIJIOHTHBIE HHUKJIbI Pa3BUTHS.

A - Caulerpa sp.: 1 - yacTh TaJuIOMa; 2 - 4acTh MJIOAYIIIETO TAJIOMa C COCOUYKaMH,
yepe3 KOTOpbIe BBIXOAAT raMeThl ; 3 - ramerhl; 4 - 3urora. b - Cladophora sp: 5
- 4aCTh TAUIOMA; 6 - TaMETaHTUH; 7 - TaMEeThI; § - KOMYJIAIUs rameT; 9 - 3urora. B
- Fucus sp.: 10 - Buemnuii Bug; 11 - paspes uepes peuenrtaxyn; 12 - paspes uepes
JKEHCKUM KOHUenTakym; 13 - ooronuu; 14 - siinexnerku; 15 - gitieBoit Memiok; 16
- BCKpPBIBLIMICS SMLEBOM MEWIOK; 17 - pa3pe3 yepe3 My»KCKOW KoHLenTakyi; 18 -
autepunuu; 19 - cnepmarozounsi; 20 - ooramus; 21 - 3urora; 22 - MoJo1bIe
CIIOPOQUTHI.
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B aHTepuausax 64 crnepmarosouja. [Ipu co3peBaHUM OKPY>KEHHBIE CIIM3bIO
raMeThl BBIXOST B BOMY, I7I€ M MPOUCXOAUT OIUIonoTBOopenue. Iloce omo-
JIOTBOPEHHMS 3UroTa 0e3 Mmepuojia MoKos Pa3BUBAETCS B MAKPOCKOITMYECKUI
tayoM (Tabn. XXV, B).

BriaBuranmice coodpakeHus 0 MpUpoJie 3TOro MukiIa pazsutus. Ilpemmo-
JIarajioCh, YTO MOJIOJIOM OOTOHHUM - 3TO OJHOTHE3/HBIM CIIOPAHTHUH, TAE B
pe3yibTaTe Meio3a 00pa3yroTCs YEThIPe CIIOPbI, KaXaas U3 KOTOPBIX, JEIACh,
JaeT sHocnopuueckuit rametrodut. Bropas Touka 3peHus - Fucales Bcerna
ObUIM TUTUIONHBIMU C TAMETUYECKUM MEH030M WJTM raMeTO(UTHI UCUE3TTH Y
HUX B IPOIIECCE IBOITIOIUU U MEUOCTIOphI (DYHKIITMOHUPYIOT Y HUX KaK rame-
ThL. TpeThst Touka 3peHus - y Fucales HeT rameToduTa, a aHTEpUUU U OOTO-
HHUM pa3BUBAIOTCS allOCIIOPUUYECKH Ha CIIOpO(UTE, KOTOPHI HE MPOU3BOAUT
HHUKaKKX criop 6ecronoro pasmuokeHus. CoBpemeHHbie uccienoparenu (I1et-
poB, 1986) cunTatot, yTO MHUIMATbHAS KJIETKA KOHIIETITaKyja SIBJSICTCS BU-
JIOM3MEHEHHBIM CIIOPAHTHEM C MOHOCIIOPOM, ITpopacTaroIeil in situ B JUII-
JIOUJHBINA raMeTo(PUT B BUJI€ BHICTUJIAIONIETO CJI0si KOHIenTakyna. OIHaKo
ATO HUYETO HE MEHSET TI0 CYTH, MTOCKOIBbKY U B 3TOM CJIy4ae raMeThl 00pasy-
I0TCS ITyTEM MEH03a, T.€. UMEET MECTO TaMEeTHUYeCKasi peAyKITusl.

Kak BUJHO U3 BBINIEU3TIOKEHHOTO, Y BOJOPOCIEH HAOIIOAAETCS OrpOM-
HOE pa3HOOOpa3ue IUKIIOB Pa3BUTHUsI, OOYCIOBICHHOE HE3aBUCUMbBIM COYE-
TaHUEM B XOJIC SBOJIIOIIMHN BCEBO3MOXKHBIX BAPUAHTOB CMEHBI SIIEPHBIX (a3,
dbopM pazMHOXeHUs U TuddepeHIuanueil TaJuIoOMOB pa3HbIX T€HEpallnii.

Ha nepBrix 3Tamax 3BOJIIOIMHN Y SyTaMHBIX BOIIOPOCIIEH HE CYIECTBOBAJIO
crenuann3aiuu ocobeit Ha oOpazoBanue criop u ramer. Cpeau cCoBpeMeH-
HBIX BOIOPOCIIEH 3TO MPOSBIISIETCS B CYIIIECTBOBAHUM T'aMETOCTIOPOPUTOB -
reHepaluii, CmocOOHBIX B 3aBUCUMOCTH OT BHEIIHHUX YCJIOBHH (TeMIepary-
pa, MHTEHCUBHOCTh CBETA, JUIMHA JIHS, COJIEHOCTh) IPOU3BOMSIT CIIOPHI WU
rameThl. Co BpeMEHEM MPOM30IIlIa CIIeIhaIn3alius 4acTu ocodeit Ha oopa-
30BaHUE TOJBKO criop. Tak B IUKJIE pa3BUTHUSI TOSIBUIUCH CTIOpoPuThI. Jlpy-
rue ocobu ocranuch ramerocnopopuramu. C 3TOro MOMEHTa BO3HUKIIA
CMEHa T'€HEepalui.

Y npUMHUTHUBHBIX BOIOPOCIEH CriOpodUTHI TPOU3BOMAAIT JIBA THUIIA CIIOP -
CIIOPBI, U3 KOTOPBIX Pa3BUBAIOTCS raMeTOMUTHI, U CHIOPHI JIJIsT BO3OOHOBJIE-
HUs TauioMoB ciopoduToB. [locne yrpathsl criopodpuTaMmu criocOOHOCTH K
CaMOBO300HOBJICHUIO TIOSBUJICS ITUKJI CO CTPOTUM 4YepEeOBAHUEM JBYX Te-
Heparuid. C 3Toro MomeHTa HaunHaeTcs AuddepeHunaius NUKIOB pa3By-
TUSI HA U30- U rerepomopdusie. [Iprobperenre TammoMamu, IpUHAIIIEKA-
IIMMH K Pa3JIMYHBIM TeHEepAIUsAM, Pa3HBIX BEJIMYMHBI U CTPOCHUS MMEET
OOJIBIIIOE AJIAalITUBHOE 3HAUEHUE.
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['eTepomMopdHbIe HUKIBI Pa3BUTHS BOJOPOCIEH SBOIIOIIMOHUPOBAIN B
JIBYX HaIpPaBJICHUSIX:

1. OGpa3zoBanue KpyIMHOro raMmeTopuTa U MEJIKOTo criopodura (pacrpo-
ctpaHeHo y KpacHbiX 1 yacTu 3eleHbIX BOIOPOCIEi);

2. OOpa3zoBaHHe KPYIMHOTO CIiopoduTa U MeJIKOro ramerodura (pacmpo-
cTpaHeHo y bypsIx Bogopocieii).

B o0oux tumax rerepoMoppHOro IMKJIa BO3HUKIIO Pa3BUTHUE OJHOM Te-
Hepauuu Ha apyroi. GopMUPOBaHUE KPYITHOTO TallJIOUIHOTO raMeTopuTa
Ha HEOOJBIIOM CHOpOPUTE HE MOIYUUIO PACTPOCTPAHEHUS] U UMEETCS Y
OTPaHUYEHHOTO Kpyra npecHOBOAHBIX KpacHbIXx Bogopocien
(Batrachospermum). JlanbHeimas peaykuus rameropura npusena K BO3-
HUKHOBEHUIO U IIUPOKOMY PACTIPOCTPAHEHUIO 0COOO0M JTMHUM IBOJIIOIUU B
npeaenax bypbix Bomopocnel - kiacca [[MKIocnopoBBIX, PEICTaBUTENN
KOTOPOT'O pacceMIMCh o BceM MopsiM (kpome Kacmuiickoro u Apaibcko-
ro) U 4acTo o0pa3yloT KpYIHbIe 3apociii. MeHee MUPOKHE BO3MOXKHOCTU
JUJIS1 HBOJTFOLIUM OKA3aJIMCh Y XapOBBIX BOAOPOCIEH C PEAYIITUPOBAHHBIM CIIO-
pouTOM, HO U OHU CMOIJIM 3aCEJUTh WJIUCTHIC TPYHTHI B MPECHBIX BOJO-
eMax, KOTOpbIe MAJIONPUTOAHBIE JIJII TOCEJICHUS IPYTUX BOTOPOCIEH.

B sBomtonnu 1MKIOB pa3BUTUSI U CMEHBI T€HEpaIluil y BOJOpPOCIeil, 00-
JaJA0NIUX MOJIOBBIM MPOLIECCOM, MOXKHO MPOCIEIUTH CIEAYIOIINE OCHOB-
HBIC ATAIlbI.

1. Bo3HMKHOBEHME MOJIOBOTO MPOLIEcCa HA OCHOBE XOJIOTaMHUH.

2. IlosiBneHne raMeT U BO3BHUKHOBEHUE U30-, aHU30- U OOTAMUH.

3. VYr1para yacTthio ocobeil cnocoOHOCTH 00pa3oBbIBATH rameThl. [1osiB-
JIeHE BO30OHOBIISIONIMXCS criopoduToB. HeynopsijoueHHass cMeHa reHepa-
UM - BO3OOHOBJISIIONIUXCS TaMETO(OUTOB U CLIOPOPUTOB.

4. BoznukHoBeHHE raMeToPpuToB. CIOpoOUTHI COXPAHSIIOT CIIOCOOHOCTh
K CaMOBO300HOBJICHUIO.

5. V1para cnopodutamu CriocCOOHOCTH K CaMOBO300HOBJICHUIO. BO3HU-
KaeT YyepeIOBaHKE CIIOPO- U TaMeTO(UTOB.

6. IlpoxoxneHne HavadbHBIX 3TanoB (OPMHUPOBAHUS OIHOW T'E€HEpalU
Ha JIPYyroM ¢ MOCHEAYIOUIUM CaMOCTOSATEIbHBIM MPUKPEIJIEHUEM U POCTOM
Ha FPYHTE.

7. IlomHoe pa3BUTHE OAHOM I'eHEPALIMU HA APYToi. BO3HUKHOBEHUE Opra-
HU3MOB JIBOMCTBEHHOW MPUPOJIBI (TUOMOHTOB).

8. TlonHast penyKiusi OQHON U3 TE€HEpALUN.

Cxema »BOJIOIMH ITUKJIOB PAa3BUTHS BOIOPOCIEH MpeACcTaBjieHa Ha Ta0-
e XXVI. McxogabIM THIIOM Kak JJISI OQHOKJIETOUHBIX, TaK U JIJI1 MHOI'O-
KJIETOUHBIX, SIBIIICTCS aHTUTETUYECKUN ¢ N30MOPPHON CMEHOM TeHepaIui.
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OIHOKJIETOYHEIE.

1. 3omopdHasi cMeHa reHepaiuii ¢ BO300HOBIISIONIEHCS Tarmioda3oi
(Cerratium horridum, Tadn. XV).

2. T'erepomopdHas cMeHa reHepaiuil ¢ BO30OHOBIIstOIIEHCs ramioda-
3o (Chlamidomonas sp., Tabn. XVI).

3. JIUTJIOHTHBIA UK pa3BUTUS C BO30OHOBIsIONIEHCs qumioda3oi
(Biddulphia mobiliensis, Tabmn. XV).

4. T'amIOHTHBINA IUKI Pa3BUTHUS C BO30OHOBISIIONIEHCS Taryioda3on
(Netrium sp., Taba. XVI).

Crnenyer OTMETHTH, UTO O€CIOi0e BO30OHOBIIEHNE T€HEpalnii Ipu aH-
TUTETUYECKOW CMEHE OCYIIECTBISICTCS MPU MOMOIIM MHUTOCIIOP, B CIIydae
JTUTIJIOHTHOTO M TATUIOHTHOTO TUIIOB - ITyTEM MHUTOTUYECKOTO JISJICHUS KIIET-
KH TIOTIOJIaM.

MHOTOKJIETOUHBIE.

5. U3omopdHasi cMeHa reHepaiiuii, B KOTOpoi CyIecTBYIOT JiBa TUIIA Ta-
METOQHUTOB U CIOPO(GHUTOB - CAaMOBO300HOBIISIOIINNCS, 00pa3yIOIINA 300-
CTHIOpBI OECTIOJIOTO Pa3MHOXKEHUS (MHTOCTIOPBI), U HEBO30OH OBJISIFOIIIHIACS,
MIPOM3BOAIINI raMeThl (TaMeTO(HUTHI) U TalJIOUTHBIC allJIAHOCTIOPHI (CITO-
podutsr) (Ulothrix flaccida, Tabn. XVII).

6. VM3omopdHasi cMeHa TeHepaliii, B KOTOPOH raMeTO(HUTHI MIPOTYIIHPYIOT
TOJIBKO TAMETBI, CIIOPOGUTHI - TONBKO Merocnopsl (Ulva viridis, Tadbn. XVII).

7. N3omopdHas cmeHa reHepanuii 6e3 UX cCaMOBO30OHOBJICHHS C pa3-
nenpHOnoNIbIMU Tametrodutamu (Dictyota sp., Tabn. XVIII).

8. I'erepomopdHas cMeHa reHepaiuii ¢ mpeodiaaHueM caMmoBO300HOB-
nsiroterocst ramerodura (Ulothrix subflaccida, U. zonata, Tabn. XIX).

9. I'erepomopdHasi cMeHa TeHepanuii ¢ mpeobdnagaHueM pas3neIbHOIO-
JIBIX HEBO30OHOBJISIOIIUXCS rTaMeTOPUTOB (Bryopsis halimeniae, Tabn. XX).

10. T'erepomopdHas cMeHa reHepaiuii ¢ mpeodnaianueM rameropura u
pa3BuBarolieMcs Ha HeM criopoduTte (oOpazoBanue nuoduonta) (Coleochete
pulvinata, Tabn. XIX, Phyllophora sp., Tadn. XXI).

11. T'erepomopdHas cMeHa reHepanuii ¢ mpeobnagaHueM MYKCKOTo Ta-
MeroduTa U o0pazoBaHUEM JAMOMOHTA U3 KEHCKOro raMmeTopuTa U Cropo-
bura (Palmaria palmata, Tabn. XXI).

12. T'erepomopdHas cMeHa repepaiuii ¢ mpeodinaganueM raMmeTopura u
o0pa3zoBaHHeM JUOUOHTA C JIByMsI CHOPOPUTAMH - TETPACTIOPOPUTOM U
kaprniocriopourom (Batrachospermum sp., Tadn. XX).

13. T"arIOHTHBIN UK Pa3BUTHS C CAMOBO300HOBIISIFOIIIMMCS KEHCKHM
raMeTo(uTOM M pa3BUBAIOIIMMCS Ha HEM MY>KCKUM ramerodutom (Oedogo-
nium sp., Tadn. XXIV).
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14. T"anjOHTHBIN LUK Pa3BUTHUS C OTCYTCTBHEM OECIIONIOro pa3MHOXKECHHU S
npu oMot mutocnop (Chara vulgaris, Spirogyra sp., Tadn. XXIV).

15. T'erepomopdHas cMeHa TeHepaluid ¢ npeodinaganuemM crnopoduTa u
CaMOBO300HOBJISIOIIUMCS dheMepHbIM rametodurom (Porphyra sp., Tabi.
XXIID).

16. T'erepoMopdHast cMeHa reHepanuii ¢ npeodjgaganueM cropoduTa
(Acetabularia sp., Tabn. XXII).

17. T'erepomopdHas cMeHa TeHepaluid ¢ nmpeodimajanuemM crnopoduTa u
pasnenbHONONBIMHM rameTodutamu (Laminaria sp., Tadn. XXIII).

18. 'erepoMopdHass CcMeHa TeHepanmuii ¢ TpeodIagaHHEM
CaMOBO300HOBJISIFOIIETOCS clIopoduTa U 00Pa3yIOIMUMCS U )KUBYIIIEM Ha HEM
rameTodure (mubuoHT) (Prasiola stipitata, Tabn. XXII).

19. JIMIUIOHTHBIM UK ¢ caMOBO300HOBIsONUCS criopodutoM (Cla-
dophora sp., Tabn. XXV).

20. JIunJIOHTHBIN MHKJ ¢ OTCYTCTBHEM OECITOJIOr0 Pa3MHOKEHHUS ITPH
oMot mutoctop (Fucus sp., Caulerpa sp., Tabin. XXV).

Takum 00pa3oM, y HU3IINX PACTEHHWH BBIACISAETCS JIBa HAIPABJICHUS
ABOJIIOIIUY IHKJIOB Pa3BUTHsA, OCpPyIIUX HAYajao OT aHTUTETUYECKOTO
M30MOP(HOTO: OHO IO TyTH COBEPIIEHCTBOBAHUS TaIIONIHON T'eHEepaIuu
U PEIyKIHUH JUTUIONIHOW, BTOPOE - COBEPIICHCTBOBAHUS JUTUIOMIHON U
peayknuu ramaonaHor. O0a HampaBJCHUS 3aKAHYMBAIOTCS IOSBIICHHEM
onHO(a3HOM TeHeparuy, 00pa3yroIIeil TOJbKO raMeTHI.
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TJIABA III. TIPOUCXOXKJEHUE CYXOIIYTHBIX PACTEHMI

IIpeaxku BbICIIUX pacTeHUM

Bompoc o ToMm, kakas rpyIma Bogopociaeld Morjia ObITh MPEIKOBOM IS
CYXONYTHBIX pacTEHHUI, JOITOe BpeMsl OCTaBalicsi NUCKYCCUOHHBIM. B
KayecTBE TAaKUX MPEJKOBBIX Ipymil paccMmarpuBanuchk bypele, KpacHbie u
3esieHble BOAOPOCTU. DTU BOAOPOCTH Pa3InyalOTCsl COCTAaBOM XJopoduIuia,
ero OMOXMMUYECKUMHU CBOMCTBAMHU. XJI0PO(hHUIUT y BOTOPOCIEH CylIeCTBYET
B 1ATH (opMax: a, 6, ¢, d, e. Y npeAcTaBUTENIed BCEX KIIAaCCOB UMEETCS
xsopopriit a. Y poTocuHTE3UpYIOMMX OaKTEPUl UMEETCs TOJILKO 3Ta hopMma
xjaopoduiia, BCE XK€ IYKapUOTHUYECKHE BOJOPOCIM B COCTaBe
(OTOCUHTE3UPYIOMIMX TUTMEHTOB UMEIOT KPOME @ 00513aTENbHO €Il OHY
JOTIOJIHUTENBHYIO popmy. Kpome poTocHHTE3npYIOLIUX MUTMEHTOB B COCTaB
XJOpOIJIACTOB BXOAAT Takxe (oTopeakTHBHbIE (yMEHBIIAIONINE
noBpexzawoniee aeicteue YD-uznydueHus), cpeiu KOTOpbIX Haubosee
pacpoCTpaHEHHBIMU SIBISIOTCA KCAaHTOQUIUIBI (MPUPOAHBIE TUTMEHTHI U3
rpynnbl KapoTUHOU0B). KapoTHHOMABl MCIOJB3YIOT HEMONIOUIEHHYIO
XJI0pO(UILIOM YaCTh BUAMMOIO CIIEKTPa U BHIOIHAIOT 3aIIUTHYIO QYHKIIHIO,
npenoTBpanias pacnaja xjopoduiuia noj AeHCTBHUEM MOJIEKYIISPHOTO
kuciopona. KomOuHanuu pa3HbIX MUTMEHTOB OMPEETSIOT Pa3HbIi XUMHU3M
dboTocuHTE3a, pa3HbIl COCTAaB 3aMacHBIX BEUIECTB, COCTaB KJIETOUHBIX
obosouek, mpoiiecc 0OMeHa BEILIECTB U MHOIoe ApYyroe, B TOM 4HUCIEe U
okpacky Tena pacteHui. I[lo Habopy (QoTocuHTE3UpYyWIUX U
(OTOpPEaKTUBHBIX MUTMEHTOB TPU TPYIIIBI BOAOPOCIEH XapaKTepU3yHOTCS
CJIEIYIOIINM 00pa3oM:

Kpachble - xsopo@uiibl @ U d; KapOTUHOUIBI - b-KapOTHH, 3€aKCaHTHH,
aHTEpaKCaHTUH, KPUNTOKCAHTUH, JIIOTEHUH, HEOKCAHTUH; MUTMEHTHI-
(GUKOOUITUHBI - QUKOLMAH, (UKOIPUTPUH, ATIOPUKOLIMAHUH.

Bypsie - xnopoduiibl @ U ¢; KapOTHHOUBI - b-KapOTUH, (PyKOKCaHTHH,
JIMATOKCAHTUH, TUAJUHOKCAHTHUH, JTIOTEUH, BUOJIAKCAHTHH.

3eneHble - XJIOpPOQUIIBI @ U 6; KAPOTUHOUMABI - a- U b-KapoTuH,
aHTepaKCaHTHH, JIOTEUH, BUOJAKCAHTUH, HEOKCAHTHH, 3€aKCAHTHUH.

Bce BbiciMe pacTeHus B CBOMX KJIETKaX MMEIOT BeCh HAOOp MUTMEHTOB,
CBOMCTBEHHBIH 3€JIeHbIM BOIOPOCIISIM, U XapaKTEPU3YIOTCSI OJMHAKOBBIM C HUMU
XUMU3MOM (poTocrHTe3a U 00ImMM 00MEHOM BeriecTB. Kpome Toro, crpoeHue
XJIOPOIUIACTOB BBICIIMX PACTEHUM U XpoMarohopoB 3eJIeHbIX BOAOPOCIE nMeeT
CXOIIHOE CTPOEHHE, B HUX Pa3BUTHI TUJIAKOU/IBI C cucTeMoil rpaH (Tadn. XXVIL B).
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TABJIMIA XXVII. A - rameranrun bypsix u KpacHbeix Bomopocnei: 1-2 -
Cutleria sp., 3 - Nemalion sp. b - Fritschiella tuberosa: 4 - BHemnuit B, 5 - cxema
CTpOEHHS TajioMa M MOJIO)KEeHHe B cyOcTtpare. B - cxema cTtpoeHus
xpoMarodopoB Bomopocieit: 6 - Kpacubix, 7 - KpunropuroBsix. 8 - Bypeix, 9 -
[TupodutoBsix, 10 - 3enenbix. I' - rameranruu MoxooOpaszubix: 11 - apxeronuit,
12 - anTepuauii.
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OCHOBHBIM MPHU3HAKOM, HA KOTOPOM OCHOBAHO BbIJIBHkeHUE KpacHbIX
BOJIOPOCIICH Ha POJIb MPEAKOB BHICHIUX PACTECHUM, SIBIISIETCSI BHEITHEE CXO/-
CTBO MX OPTaHOB MOJIOBOTO PA3MHOXKEHUS C apXeroHueM. ApXeroHuil BbIC-
IIUX PACTEHHN - MHOTOKJIETOUHOE 00pa30BaHUE, UMEIOIIEE XapaKTEPHYIO
K0JI0000pa3Hyto Gopmy, 10 KaHaTy HMIEHKH KOTOPOTo CIIEPMAaTO30U 1 ITPOXO0-
muT B Opromiko. KonbooOpaszHbie (HO OHOKIIETOUHbBIE!) MOJIOBBIE KEHCKUE
OpraHbl - KapmoroHsl ¢ IedkaMu (TpuxornHamu) uMeroTcs u 'y KpacHbix
Bonopocieit (tadn. XXVIL, A). Ilostomy @. Ban-Turewm, I. bounse u npy-
rue cuutanu KpacHbie BOJOpOCIHM MPEAKaMU CYXOMYTHBIX pacTeHui. [y
MpEBpaIEHUs] KapIOTOHa B ApXETOHUHN OH JIOJKEH OBbLI TOJBKO CTaTh MHO-
rokJieTouHbIM. CTOPOHHUKOM 3TUX B3IIsA0B ObUT v B.M. Kozo-IlonsiHCckuiA.

Ho y KpacHbix Bogopoceit hopMupoBaHue MOJOBBIX OPraHOB CBS3AHO C
muddepeHnnaluen OMMHOYHBIX KIETOK WIN CHEIUaTbHBIX KOPOTKUX HUTEH,
HECYIIMX TaKyI KJIETKY. ITH BOIOPOCTH (KaK U TPUObI) HE CO3MAI0T HACTOSI-
X TkaHen. VX Teao COCTOUT U3 CUCTEM BETBSIIMXCS HUTEH, 00pa3yrommx
JIOKHBIC TKaHU (TUIEKTEHXUMY). A apXeroHUil - 3TO 00pa30BaHUE TKaHEBOE.
Kpome Toro, Kpacubie BOmoOpociiM 04eHb JaJIEKH OT 3€JI€HBIX PACTEHUN Kak
10 COCTaBY (POTOCMHTE3UPYIOMIUX TUTMEHTOB U OCOOEHHOCTSIMU 0OMEHa, TaK
u 110 cTpoeHuto xpomarodopos (tadn. XXVIIL, B-6). Cnenyer no6aButh ere,
YTO CIy4au cyliecTBoBaHust KpacHbIX BOIOpOCIel Ha CyIlie HEU3BECTHBI.

Taxum o6pazom, KpacHbie BOTOpOCIN OKa3aIuCh HEMPUTOIHBIMHU HA POJIb
MPEJKOB 3€JIEHBIX CYXONMYTHBIX PACTEHUH M dTA TCOPUS UMEET JIUIIb
HUCTOPUYECKOE 3HAYCHHUE.

Bypsie Bonopociu (Phaeophyta) Taxoke IPETEHI0BAIM Ha POJIb ITPEKOB CYXO-
ITHBIX PaCTeHUM. DTy ToUKy 3peHus pazsuBamu JLU. Kypcanos, K.J. Metiep,
b.M. [IpBuc u ap. bypsie Bogopociu - HaCTOALIME MHOTOKJIETOYHBIE pACcTe-
HUsI, Y HUX OOHapykuBaeTcs TkaHeBas quddepennuanus. B npegenax sto-
ro OT/iejIa BOAOPOCIICH UMEETCS OOJIBIIIOE Pa3HOOOpa3ue IUKIOB Pa3BUTHSL.
Camoe ke TIaBHOE, M0 MHEHUIO CTOPOHHHUKOB ITOW THUIIOTE3bl, COCTOUT B
TOM, YTO Y HUX YK€ UMEIOTCSI MHOTOKJIETOYHBIE TIOJIOBBIE OpraHbl (KEHCKHUE
u Myxckue). C mepexoqoM K Ha3eMHOMY 00pa3y *KU3HH BO3HUKJIA MTOTPEO-
HOCTh B 3aIlUTE TOJIOBBIX KJIETOK OT BBICBIXaHHS, B CHJIY YEro pa3BUJIACH
CTEHKa TaMEeTaHTHs yTeM CTEePUIIN3AIUN HapyKHOTO cJiosl. B nanbHeitmem
nosioBast tuddepeHnuranus mpruBesia K 00pa3oBaHUIO0 aHTEPUIHS C TUITHY-
HBIMU CIIEPMATO30MJAMH U apXETOHHUS, B KOTOPOM MPOUCXOANIIO YMEHbIIIe-
HUE YKCJIa TaMET, YBEIMUYCHHUE UX Pa3MEpPOB U yTpaTa X MOABUIKHOCTH. B
KOHEYHOM HUTOTe B apXeroHWU C(HOPMHUPOBAIACH OJTHA SIMIIEKIIETKA, OCTalb-
HbIE KJIETKW CTQJIM CTEPUIIbHBIMHU U MPEBPATUIIUCH B IICHKOBBIC M OPIOIII-
HYyI0 KaHambleByto (Tabn. XXVIL, T).
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Ha camom pnene mosoBbie opraHbl BypbIx Bogopocielt He MHOTOKJIETOY-
HbIe, a MHOTOKaMepHbIe. OHU HE SBIISIOTCS €UHBIM MHOTOKJIETOYHBIM Op-
raHOM, TKaHH KOTOPOTO CIEeHaIbHO TU(PPEpPeHITNPOBAHBI U BBIMOIHSIOT B
HeM pa3Hble QyHKIMU. Takue opranbl BO3HUKIIM B PE3YJIbTaTe KOPOTKOTO U
I'yCTOIO BETBJIEHUSI OOKOBBIX BHIPOCTOB ciioeBuIa. Kaxmas Takas ogHoKIIe-
TOUYHAsl BETOUKA sIBsieTCs rameTanrueM. [Ipencrasinenue, 4To qaapHeIas
HBOJTIOIIMOHHAS IEPECTPOKa ITOr0 00pa30BaHUSI MOXKET UJITH 1O MyTHU CTe-
pHIIM3aIiY HApY)KHBIX TaAMETAHTHEB U TIPEBPAIIEHUS] UX B CTEHKY OyIyIIero
AHTEPUIUS WIN KOJIO0OOPa3HOrO apXeroHusl, SIBJISETCS UCKYCCTBEHHBIM.
Benp kaxxnas kjieTka 3/1eCh - CIeIUaIu3upOBaHHbIN 10I0BOM opraH. Ilpe-
KpallleHHUE ero JCSTEIbHOCTH CKOpee BCETO 3aKOHUYUTCS PEAYKIIUECH.

[To cocraBy GoTOCHHTE3UPYIOMKX U (HOTOPEAKTUBHBIX MUTMEHTOB by-
pbie, kak u KpacHble, BOIOpocivu He MOTYT OBbITh MpPEeIKaMU 3€JICHBIX pacTe-
HUM U 3Ta TEOpUsS UMEET TaKkKe MUCTOpUYECKoe 3HaueHue. UTo KacaeTcs
pa3zHoo0pasust IUKIIOB pa3BUTHS Y BypbiX, TO y 3eeHBIX peICTaBICHbI BCE
WX BapUAHTHI.

BonbimHCTBO UccieioBaresiell CAuTaroT MPeKaMy BBICIIIUX pacTeHU 3e-
nenbie Boopocsin. OcOOEHHO MHOTO BHUMaHUS 3€JICHBIM BOTOPOCIISIM Kak
npeaxoBou rpymre yaensul O.E. Opud. [1o ero MHEHNIO, BBIXOASIIUE HA CYIILY
BOJIOPOCJIM JIOJIKHBI OBLIITM UMETh CIIOCOOHOCTHh OOPa30BBIBATH Pa3HOHUTYA-
TOe (TeTEPOTPUXATIEHOE) CIOEBHUIIE sl OCYIIECTBICHUS Ha cylie (hu3noo-
TMYECKOTO pa3zelieHue TPyJda MEXIY Pa3IMYHbIMU YacTsIMU TaJlJIoMa, OCO-
OCHHO Kacaromierocs J00bIBaHUSI PACTBOPOB M3 MOUYBHI U (hoTrocuHTE3a. Paz-
HOHUTYATOCTh U SBJIICTCS MEPBBIM MMOKA3aTeJIEM HAYMHAIOMIETOCs MpoIiecca
GbyHKIIMOHAILHON ¥ Mopdororudeckor nuddepeHnuauu cioepuiia. Yactb
CJIOEBUIIA JO/DKHA HAXOIUTHCSI B IOYBE U C IIOMOIIBIO CETH PU30UJIOB TOTIIO-
marb Boay. Kpome toro, ®@pud nonarani, yTo mpeakoBasi rpyriia 3eJIeHbIX BO-
Jopociiel To/pKHa Obuia o0nagaTh U30MOp(hHOM CMEHOM MOKOJICHUH, onuHa-
KOBO Pa3BHTBIMU M HE3aBHCHMBIMH CITOPO(HUTOM B TaMeTO(PUTOM.

OTtuM TpeboBaHUM, TT0 MHEHUIO Dprya U APYTUX aJIbroJIOroB, OOJIbIIIE
BCEX OTBeUaIOT Bojopocyu u3 nopsigaka Chaetophorales (Chlorophyta), muo-
rue U3 KOTOPbIX ®KUBYT Ha cytie (Trentepohlia). Bypeie u KpacHbsie Bogopoc-
JIM 3TOM CIIOCOOHOCTH JIMIIICHBI.

Monenbto, oTBedaronieil 3 TumM TpeboBaHusM, sBisieTcs Oputynesuia
(Fritschiella tuberosa), HalinenHas oTHOCUTEIbHO HeaaBHO (1932 r.) B Un-
JIMY B BBICBIXAIOIIEM TIpyZeE, 3aTeM OoOHapyXeHHas B Adpuke, SNoHHN U
JIPYTUX TPOMUYECKHUX U cyOTponnueckux paitonax 3emuu (tadn. XXVIL b).
Kpome Bia>xHOH TOYBBI MECTaMU €€ OOMTaHUS SIBIISIOTCS TaKKe JIPyrue
BJIQYKHBIE TIOBEPXHOCTH - CHIPBIE CTEHBI, CTBOJIBI JIEPEBHEB.
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CrnoeBuitie @puTunenibl COCTOUT U3 MOP(HOIOTHUECKU pa3HbIX HUTEH. [Ipu
MIPOpACTaHUH CIIOPBI PA3BUBACTCS MIEPBUYHASI HUTh, OPUEHTUPOBAHHAS BEPTUKAITH-
HO U MOrPY>KEHHAs! B MOYBY. JTa BEPTUKAJIbHAS HUTH MPOU3BOIUT PUBOUIBI - TTON-
3€MHBbIE, HETIPABWJIHHO BETBSIIIUECS HUTH, U KOPOTKO BETBSIIIUECS SPKO-3€JICHBIC
Ha/I3eMHbIC HUTH, 00pa3yIOIIUE I'yCThIe KYCTHKH. JTO paCTEHHE PacIIONiOKEHO Bep-
TUKAJILHO K TOBEPXHOCTH ITOYBbI, IMEET HaJI3EMHYIO U MIOI3EMHYIO YaCTH CJIOCBH-
m1a. HajzeMHbIe HUTH - aCCUMUIIITOPBI, @ MOA3EMHbBIE BBIOIHSOT (DYHKIIMU pa3-
MHOXKeHUs1. [ [ToTHBIE 000I0YKH KIIETOK HA3EMHBIX HUTEH 3a/IEP’KUBAIOT UCTIape-
HUE BJIark B cyxue nepuonpl. 1Mk pa3BuTHs - 130MOpQHLIiA, Oecrionoe pazMHO-
YKEHUE OCYIIECTBIEIETCS 300CIIOPaMH, TIOJIOBOM MPOLIECC U30raMHBIH.

Takum ob6pazom, OpuTynesna BIOJIHE OTBEYAET MOJIEIU 3€JIeHOM BOJIO-
pOCIi, KOTOpasi KOrjia-To BhINLIA Ha cyiry. [logzemMHoe pacnoiokeHue HU-
TeH CI0eBUIIA, MPOU3BOSIIUX 300CITOPAHTUHU U TAMETAHTHH, CTIOCOOCTBYET
3alUTE OPTaHOB, KOTOPHIE OCYIIECTBISIOT (PYHKIIUIO PA3MHOKEHHUS.

Y ®putunesibl UMEeTCs U €Ille OY€Hb BaKHAsi 0COOEHHOCTh: €CJIM Y BCEX
BOJIOPOCJIEH B TIpoIecce JAeICHUs KIETKH (IIUTOKUHE3a) Pa3BUTHE HOBOI 000-
JIOUKH, PA3IEISIIONICH MOJIOAbIe KIIETKH, UJET IIEHTPUIIETATbHO (OT KpaeB K
HEHTPY KJIEeTKH), TO y OpUTunesibl 3T0 MpoTeKaeT HeHTpUudyraibHo (OT 1IeH-
Tpa K KpasiM KJIETKH). ITOT crocod oOpa3zoBaHUsl 000JI0OYEK MPHUCYII BCEM
BBICIITUM PACTEHUSIM.

IIpoucxo:kaeHne OPraHoB MOJIOBOI0 Pa3MHOKeHHSI

OpHa U3 OCHOBHBIX MPOOJIEM, CBSI3aHHBIX C MPEKOBOM (HOPMOiL, - 00pazo-
BAHHE OPraHoOB IOJIOBOTO pa3MHOKEHUsS. Y DpUTUHEIIIbI TaMeTaHT U OJTHO-
KJIETOYHbIE, IPUMUTUBHOE CTPOEHHUE €€ TajlioMa He IMO3BOJISIET CHOPMUPO-
BaTh CJIIOKHBIE 110 CTPOSHUIO TAMETAHTUH. DTH CTPYKTYPhI Pa3BUBAIOTCS BME-
CTE C DBOMIOIMEN TaUIOMa. AHTEPUIMU U apXETOHUHM BO3HUKIIM HE Cpa3y I1o
BBIXOJIC PACTEHUM Ha CYIITY, a MOCTEIIEHHO, M0 MEepe YCIOKHEHUS CTPYKTYp-
HOU U (PYHKITMOHAIbHOM TKaHEBOM MudQepeHiranuy Tejna pacTeHHH.

Boripoc 0 MpoucxoxIeHruu apXeroHusl 1 aHTEPUIUS BBICIITUX PACTECHUM
SBJISICTCSI KIJTFOYEBBIM B DBOJIIOIIMOHHOM MOpGOJIOTUHU U cucTteMaruke. Enqu-
HBIN TUTaH CTPOCHUS ATHX OPTaHOB y BBICIINX CIIOPOBBIX PACTCHUN U apxe-
TOHUEB Y CEMEHHBIX PACTEHUMN (KPOME MOKPHITOCEMEHHBIX, Y KOTOPBIX ap-
XETOHMH PEAYIIUPOBAHbI) MPUBOAUT MHOTHX HMCCJIEIOBATENIEH K BBIBOLY O
€MHOM MOHO(DHUIETUYECKOM MPOUCXOXKIACHUM ITON T'PYIIIIHI.

[poucxoxkaeHrne MHOTOKJICTOUHBIX TAMETAHTMEB BLICIIMX PACTCHUIA, 3aIlTH-
IICHHBIX CJIOEM CTEPHJIbHBIX KJIETOK, OBIJIO CBS3aHO C HA3EMHBIMU YCIIOBHUSIMU
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CylIiecTBOBaHUs. B TO Bpemsi, Kak B Bojie HET HEOOXOMMMOCTH B 3aIIUTE FaMeT
OT BBICBIXaHUSI, HAa CYIIIE 3Ta 3a/1a4a SBJISIETCS] OMHON U3 BAXKHEHUIIIHX.

AHTEpUINU U APXETOHUU BBICIITUX PACTCHUH SIBJISIOTCS TOMOJIOTHYHBIMU
opraHaMu, 00Opa3oBaHHBIMM HA OJHOM U TOM K€ OCHOBE. DTO IMOJOKECHUE
NOATBEPKAACTCA Ha NMPUMEpPe MOXOOOPa3HBIX, Y KOTOPhIX YAaCTO BCTpeda-
I0TCS «IIPOMEKYTOUHBIE 00pa3oBaHUsD), COUETAIONINE B ce0e MPU3HAKU ap-
xeronus u antepuaus. Tak y neueHounuka Corsinia 3TOT OpraH npecTaB-
JsIeT cO00M aHTEepUIUi, B HMXKHEN YacTH KOTOPOTO pa3BUBACTCS SUIICKIIECT-
ka. OcranpHasg 4acTh aHTEPUAMS 3alI0JHEHA HOPMAJIBHOM CliepMaTOreHHOU
TKaHbIo (Taba. XXIX, 14-17). ¥ nuctBeHHOro Mxa Mnium oOHapy>KeHBI ap-
XETOHHMH, UMEIOIME TUITUUHYIO (POpMY, B II€HKaX KOTOPHIX BMECTO KaHab-
I[EBBIX KJIETOK Pa3BUBAETCS CIIEPMATOTCHHAS TKaHb.

EnvHcTBEeHHBIM IPpUMEPOM 00pa30BaHKS MHOTOKJIETOUHBIX OPraHOB MTOJIOBOTO
Pa3MHOXXEHUS Y HU3IINX pacTEHU sIBIISIIOTCST XapoBble Bofopocau. U xotst atu
OpraHbl HOCSIT Ha3BaHWE OOTOHHEB U AHTEPUIUEB, IO CTPOCHUIO OHHU PE3KO
OTJIMYAIOTCS OT TAKOBBIX Y BCEX OCTANIbHBIX Bogopocieit (Tadi. XX VIII).

[Tpu dbopmupoBanuu antepuaus y HuTeisl (Nitella) HauanbpHas KIETKa,
OTUJICHEHHAsl OT Y3JIOBOM, JIEIUTCS Ha JIBE, U3 KOTOPHIX HApYKHAsI CITYXKUT
JUIst 00pa30BaHUsl COOCTBEHHO aHTEPUIUS U OBICTPO ACIUTCS B TPEX B3aUM-
HO MEePHEHANKYIISIPHBIX MIJIOCKOCTSIX Ha BOCEMb KJIETOK, CJIaralolinxcs B 1iap.
OHM B CBOIO O4Yepeb ACISATCS €lle TPHXKIbl, B UTOre Yero OyayIinii aHTepu-
JTU OKa3bIBAETCSI COCTOSIIIUM U3 BOCBMU HaPY>KHbBIX, BOCBMU CPETHUX U BOCh-
MU BHYTPEHHUX KJIETOK, IJIOTHO COIPHUKACAIOLIUXCS IPYT ¢ JipyroM. B ocHo-
BaHUU (DOpMHUpYyETCs TaK Ha3blBacMas OyTHUIKOBUIHAS KJIETKA, BIAIOIIASCS
BHYTPb aHTEPHUAMS, 00pasysl ero HOXKYy. B koHeuHOM uTore (hopMupyercs
BOCEMb IUIOCKUX MOKPOBHBIX KJIETOK TPEYTOJIbHOW WM YETHIPEXyTrOJIbHOU
(OPMBI C XapaKTEPHBIMH JIyYUCTBIMH YTOIIIEHUSIMHU 000JIOUKH, CMBIKAFOITUXCS
CBOMMHU 3a3yOpPEHHBIMH KpasiMU. DTU KJIETKHA - HIUTKH - 00pa3yroT HapyX-
HYIO CTEHKY aHTepuaus. [I[puMbIkaronme K HUM U3HYTPU KIIETKH CPEIHEro
pslia TOCTETICHHO BBITATUBAIOTCS U MIPEBPAIIAIOTCS B TaK Ha3bIBAEMbIE PYKO-
ATKHU, HECYIIIME Ha KOHIIE BOCEMb OKPYIIBIX TOJIOBOK, 0Opa30BAHHBIX BOCE-
MBIO BHYTPEHHUMHU KJieTKaMmu. [Ipu co3peBaHNU aHTEPUANS U3 ITUX TOJIOBOK
00pa3yroTcs aHTepUIMaIbHBIC (CIIEpMAaTOreHHbIC) HUTH, KaXK/1asi U3 KOTOPBIX
cocTOUT NpuMepHO u3 200 pacrolIOKEHHBIX B OOUH P/l KIETOK.

dopMHUpOBaHUE OOTOHUS MPOUCXOAUT 3HAUUTENBHO Tporie. OH 00pasy-
€TCs1 U3 OJTHOM KJIETKH JINCTOBOTO y3J1a, COCTABJISIONICH B JaIbHENUIIIEM HOKKY
ooroHus. BBepx otusieHsieTCsl O/lHA IIEHTpabHas KJIETKa, BOOK - MSITh Oy/y-
HIMX OOBOJAKMBAIOUIMX KJIETOK. LleHTpasibHast KieTKa IeIUTCS OAUH WIIU
JIBa pa3a, B pe3yjibTaTe BOSHUKAIOT HEPABHOBEINKNE KIETKU: KpyIHas, pa3-
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TABJINI A XXVIII. ®opmupoBaHUE OPraHoB MOJOBOT0 Pa3MHOXKEHHUS
XapoBbIX BOAOpOCHE: A - pazButHhe aHTepuaus; b - pazsutue ooronus. 1-5,
12-16 - Chara vulgaris; 6-9, 10-11 - Nitella sp.
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TABJIMNIIA XXIX. ApxeroHnu BpICHLIMX pacTe€HUW. 1-7 - pa3BUTHE apXErOHUs
neueHouHuka Fegatella; 8 - paspes meiiku apxeronus; 9-13 - pasButue apxeroHus
Antoceros; 14-15 - anTepuanii ¢ SMIEKIETKON U CIEPMATOTC€HHON TKaHbO U 16-
17 apxeroHuii ¢ BOCEMbIO SIMIEKJIETKAMHU U JABYMsI PsiIaMU KaHAJIbLIEBBIX KJIETOK
Corsinia; 18-20 - pazButue apxeronusi Osmunda; 21-23 - apxeronuu Pteridium,
Lycopodium, Equisetum; 24-26 - pa3zsutue apxeronus Pilularia; 27-29 - pazButue
apxeronus Salvinia; 30-31 - pazBuTue apxeronus Isoetes; 32 - BepXHsisl 4acTb
apxeronusi caroBuuka; 33-34 - apxeronuu Picea; 35 - apxeronuu Ephedra.
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BUBAIOIASICA JAJIee B AMUEKIETKY, U OJTHA-TPHU MEIKHUE CTEPUIIbHBIC KIETKH,
MOJIyYMBIIIME HAa3BaHHUE MOBOPOTHBIX, TAK KaK OHU, BOBHUKHYB COOKY WJIU
CBEPXY OT SIMLIEKJIETKH, IOCTENIEHHO MEPEMEIIAIOTCS K €€ OCHOBaHuU0. Mx
CUMTAIOT CUJILHO PEIYyIIMPOBAHHBIM OCTATKOM CTE€HKHU COOCTBEHHO rame-
Tanrusi. OMTHOBPEMEHHO C 3TUM MATh OOKOBBIX KJIETOK Pa3pacTarOTCs BOK-
pYr SIMIEKJIETKH BBEPX IO CIUpaAIN CIIpaBa HAJIEBO M MOJHOCTHIO 00BOJIA-
KuBaroT ee. Ha caMmoii BeplInHE KaxJasi U3 HUX OTWICHSIET OJHY WJIU JIBE
HEOOJbIIINE KIETKH, Cararoue KOpoHKy. 3pelible OOTOHUU UMEIOT BUJ 3J1-
JIMTICOMIHBIX WJTU SAUIIEBUAHBIX 00Opa3oBaHUM JJIMHOW 70 1 MM, criupare-
BHUJIHO UCUEPUCHHBIX 0OBOJIAKMBAIOIIUMU KIIETKAMH.

Y BBICHIMX PAaCTEHHH, 3a UCKITIOUeHHEM [leueHouHnKOB U bpreBbIX, apxe-
TOHWU U aHTEPUNH - BHYTPEHHUE OPTraHbl, Pa3BUBAOIINECS B TKAHU FaMETO-
duta. Y GosbmHCTBa MOX00OOPa3HBIX 3T OpraHbl HAPY)KHBIE. APXETOHUM Y
HUX Pa3BUBAETCS U3 OAHOW MOBEPXHOCTHOW KIIETKHU, KOTOpasi AEIUTCS MOIe-
PEUHOI TIEPETOPOIKOM Ha JiBE, BEPXHsS (OPMUPYET caM apXErOHUM, U3 HUXK-
Hel oOpasyercst ero Hoxkka (Tabn. XXVIX, 1). Tlocne tpex mocienoBaresb-
HBIX JICJICHUI BEpXHEH KIIETKU 0OpazyeTcs IEeHTpaibHas KieTKa U nepude-
puueckue (tadbn. XXVIX, 2-4). 3areM 3a4aToK apXeroHust ACIUTCS TOPU30H-
TaJILHOM MEPEropokoi Ha JABe MojoBUHBI (Tabn. XXIX, 5), u3 HUKHEH pa3-
BHUBAETCsI OPIOIIKO C SIMIEKIJICTKON 1 OPIOIIIHOM KaHAJIbIIEBOM KJIETKOM, U3 BEP-
XHEH - IeiKa ¢ MEeHKOBBIMHU KaHaIbIIEBBIMU KieTkamu (Tabn. XXIX, 6-7).

AHTEpUIU, KaK U apXErOHUM, TAKKE pa3BUBACTCS W3 OIHOU MOBEPXHO-
CTHOM KJIETKH, AEJAIICHCS TonepeyHon rneperopoakou. I[locne psana nene-
HUM BepXHEU KIETKU 00pa3yroTcs nepudepuyueckue, GOpMHUPYIONIUE CTEH-
KY aHTepUJIUs, 1 BHYTPEHHHUE KJIETKU, 00pa3yIoIre ClIepMaTOreHHYIO TKaHb.
N3 HUKHEW KIIETKH pa3BUBAETCS HOXKKA aHTEPUIUS.

Y AHTOIIEPOTOBBIX OpPraHbl MOJIOBOTO pa3MHOKEHU S ((OPMUPYIOTCS BHYTPU
Tena rameroduTa. ApXeroHu pa3BUBACTCS TAKOKE U3 TTOBEPXHOCTHOM KIIETKH,
JeIsLIeiics: morepeyHon neperopoakoit. M3 nuxkHeil kinerku GopMupyrorcs
OprolTHasi KaHaJblIeBas KIeTKa U SUIIEKIIETKA, U3 BEpXHEW Tocie psfga Iore-
PEUHBIX JICICHUN 00pa3yroTCs IICUKOBBIC KaHAIbIIEBbIC KIIeTKU. CTEHKH apxe-
TOHUSI HEOTJIMYMMBI OT OCHOBHOM TKaHu ramerodura (Tadn. XXIX, 9-13).

HavanbHas cTaaus pa3BUTUS aHTEPUIUS COBNAJAET C HAYAIBHOM CTaIu-
€l pa3BUTHUSI apXETOHUSI, OH Pa3BUBAETCS U3 NMTOBEPXHOCTHOMN KIIETKH, JEIIsi-
e cs TOpU30HTAIBHOM TTeperopoaKoi Ha JBe. M3 BepxHelt 00pa3yeTcst Kpbl-
11a aHTEPUAUAIBHON TIOJIOCTH, U3 HUXKHEW - caM aHTEPUINN, UMEIOLIUN
TUIIUYHOE CTPOCHUE.

Pa3BuTHe apxeronusi y paBHOCIIOPOBBIX MTAIIOPOTHUKOB, XBOIIEH U TUIAYHOB
MPOUCXOAUT OAMHAKOBO. [loBEpXHOCTHAsL KJETKa JAEIUTCS MONEPEYHOMN
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MepPEropoIKOi Ha JBE APYT HAJl IPYTOM JIexKalue KIeTKU. BepxHsis genurcs
KPECT-HAKPECT BEPTUKAIBHBIMU MEPETOPOJKAMU HA YEThIpE KJIETKH,
KOTOpPbIE HEMHOTO MPUIIOJHUMAIOTCS HaJl MOBEPXHOCTHIO rameToputa
paspacTarouiecss HUXHEU. ITU YEThIpE KIJIETKH MHOTOKPATHO JENISTCH
TOPU30HTAJIBLHBIMU TIEPETOPOAKAMHU, 00pa3ys IEHKY apXErOHUsl, COCTOSIIIYIO
U3 YEThIPEeX BEPTUKAJIbHBIX PSIJOB KIETOK. HUXKHAS KIeTKa JAEIUTCS
TOPU3OHTAIBLHON MEPEeropo/IkOM Ha JBE - KaHAJbIIEBYIO U IEHTPaJbHYIO.
KananbiieBasi BpacTaeT BBEPX MEX/Iy IEHKOBBIMU KJIeTKaMHU (y TJIAyHOB 9Ta
KJIeTKa JAeJIUTCs, o0pa3ys 6-8 MIEHKOBBIX KaHAJbIEBBIX KJETOK), a
[EHTpajIbHasi 00pa3yeT OPIOIIHYIO KaHAJBIIEBYIO KIIETKY U SIULIEKJIETKY (Ta0JI.
XXIX, 18-20). AHTepuiu paBHOCIIOPOBBIX PACTCHUN JIMIIEHBI HOXKHU, Y
MJIayHOB, UMEIOIIIMX MAaCCUBHBIA raMeTO(pUT, pa3BUBAIOTCS B €r0 TKaHU, y
XBOIIIEH ¥ MAaMOPOTHUKOB - Ha MOBEPXHOCTH TAJUIOMHOTO Tejia raMmeToduTa.

ApXEroHu” pa3zHOCHOPOBBIX PACTEHUI PA3BUBAIOTCS CXOTHBIM 00Pa30OM.
Nx mieliku 0OBIYHO KOPOTKHE C OJHOM INEHKOBOM KaHAJBIIEBON KIIETKOM
(tabn. XXIX, 24-31). AnTepuauu peaylupoBaHbl 0 HECKOJIbKUX KJIETOK U
pa3BUBAIOTCS 107 000JOYKOH MUKPOCTIOPHI.

ApXEroHUU TOJIOCEMEHHBIX PACTEHUM MPEeTEePHEeBAIOT AAJbHEHIYIO
penykiuio. OHM TakKe Pa3BUBAIOTCS M3 MOBEPXHOCTHOW WHUIIMATIBHOM
KJIETKH TaMeTopuTa TakKUM e 00pa3oM, Kak u y cropoBbiX. Y CocHbl (Pi-
nus) apXETOHU M COCTOUT M3 XOPOIIIO pa3BUTOM SIIEKIIETKH U CJIA00 pa3BUTHIX
MIEHKOBBIX KJIETOK M OPIOIIHOM KaHAJbLIEBOH. Y OOJBIIMHCTBA XBOMHBIX
meiKa COCTOUT U3 BOChMHU KJIETOK, PaCIIOJIOKEHHBIX B J1Ba 3Taxa. ¥ [ MHKro
(Ginkgo) u y CaroBuukoBunnbsix (Cycadopsida) mieiika ogHopsaaHas
yeThIpexkieTouHas. CaMas JyIMHHAA 1Ieiika B apxeronuu Ddeapsl (Ephe-
dra), cocrosmas u3 30-40 knerok (Tadn. XXIX, 32-35).

Takum 00pa3oM, y BBICIINX PACTEHUN UMEIOTCS TPHU THUIIA APXETOHUEB:

1. BHyTpeHHUE, MOTHOCTHIO OTPYKEHHBIE B TKaHb TaMeTo(PHUTa CO clia-
00 muddepeHInpOBaHHBEIMU OT OCHOBHOM TKaHU CTE€HKaMu. Takoil Tum ap-
XETOHMSI CBOMCTBEHEH AHTOLIEPOTOBBIM MxaM (Anthocerotopsida).

2. HapyxHble, MOJTHOCTBIO HAXOMASIIMECS HA MOBEPXHOCTHU TaMmeToduTa,
MPUKPEIUISIONINECS K HEMY TIPU TTOMOIIM 00Jiee MEHEe Pa3BUTON HOMXKKH.
Bproliko apxeronus B HEKOTOPHIX CITydasiX TOKPHITO 000JIOYKOM U3 ABYX CIIOCB
kieTok. Takue apxeronun umerorcs y [leuenounnkoB u bpueBbix MxoB (He-
paticopsida u Bryopsida).

3. Tomymorpy>keHHbIE apXETOHUU, OPIOIITKO KOTOPHIX HAXOIUTCS B TEJeE
rameToduTa, a IeiKa sBJIIETCS HApyKHBIM OpraHoM. Pa3BuBaroTCs y CIIOpOBBIX
U TOJIOCEMEHHBIX pactenuit (Lycopodiophyta, Equisetophyta, Polypodiophyta,
Psilotophyta, Cycadopsida, Ginkgopsida, Pinopsida, Ephedropsida).
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Haunbonee nNpuMUTHBHBIM THUIIOM apXETOHUS CJIEIYET CUUTATh MOJHOC-
ThIO IMOTPYKEHHBIN, BOSHUKIINUHN B CBS3U C BBIXOJIOM PACTEHUN Ha CYIIY KaK
pe3ybTaT ajarnTaiyu K BO3AYIIHOU cpere. AWIeKieTka pa3BuBagach Mmoj
3aIUTON BEPXHUX CII0EB TKaHU HelnbDepeHIMPOBAHHOTO TaMeTODUTA, TPU
€€ CO3PEBAHUU HAXOMSIINECS HAJl HEW KIETKH OCIU3HSIIMCH, 00pasys KaHal
JUTs Tipoxojia criepmaro3onga. CoOCTBEHHO TOBOPSI, ATO €€ HE apXErOHUM,
a BHYTPEHHUI raMeTanruil (BHyTpEeHHUN OOrOHUM), a KosbooOpasHas (op-
Ma ToJIocTu (opMUpyeTcsl Oiaroapsi COYETAHUIO KPYMHOU TMOJIOCTH, TIIE
MOMEIIACTCS IUIIEKIIETKA, CoIep Kallias 3anac MUTaTeJIbHbIX BEIECTB, U MEJl-
KUX TIOJIOCTEW OCIM3HUBIIUXCS KJIETOK, OOpa3yroIuxX KaHajl JyIs Mpoxoja
cnepMaro3ouja. [Ipuneraromue Kk Takod Koia0000pa3HOW MOJIOCTH KIIETKU
rameroduTa eiie He quddepeHIInpoBaHbl HA OPIONIHBIE U IIEHKOBBIE. AH-
TOIEPOTOBUAHBIC, UMEIOIIME APXETOHUHN TaKOTO TUIIA, MOXKHO CUYUTATh HaW-
Oosee OJM3KUMU K TIEPBBIM BBIIICAIINM Ha CYIIly PACTCHUSM.

CrneryronuM 3TaroM 3BOJIOINN apXETOHUSI SIBUJIOCH 00pa3oBaHUE IIei-
KU U3 TIOBEPXHOCTHOM KJIETKU KaK CTPYKTYpbI, TPUBJICKAIOIIECH CBOMMU BBbI-
JEJICHUSIMU U yJaBiuBaroiei crepmarozouibl. ChopmupoBaics momymor-
PYKEHHBI apXEeroHuM, BOKPYT SUIEKIETKU KoToporo auddepeHmnuupona-
JMCh TKaHU Tamerodura, 00pasoBaB Optomiko. Ero manmpHeiIas 3BOIIONNS
CBsI3aHA C PEIYKIHMEN caMOro raMeTopuTa U MPOSIBISETCS B YMEHbBIICHUU
KOJIMYECTBA MIEHKOBBIX KJICTOK U B YBEIMYECHUH OTHOCUTEIIBHBIX Pa3MEPOB
SUIEKJIETKA U COOTBETCTBEHHO Optomika. Tak camble JUIMHHBIE IMIEHKU U
OTHOCUTEJIFHO MEJIKHUE pa3Mephl OpIOIKa UMEIOT apXerOHWU PaBHOCIIOPO-
BbIX pacTeHuil. KopoTkas mieiika u 6ojee KpyrmHoe OPIOIIKO Y pa3HOCIOpO-
BBIX. Y TOJIOCEMEHHBIX KOJIMYECTBO KJIETOK IMEHKH COKPAIAETCs 10 OAHOTO
spyca, a pa3Mepbl OpIolllKa 3HAYUTENIbHO YBEIHMUYUBatOTCs. Hanudyue mvH-
HOU 1mIeiku y Ddenpnl, cCaMOro BRICOKOOPTaHU30BAHHOTO IPECTABUTEIIS
apXerOHUAJILHBIX PACTCHUH, CIIEyeT CYUTATh MPOSBJICHUEM IreTepoOaTMuH.

[Tpoucxoxnenue apxeronus MoxooOpa3ubix (IleueHouHnkoB 1 bpueBbix)
HE COBCEM SICHO. JTO OpraH Hapy>KHBIH, TOATOMY HYXKIIa€TCSl B 3alllUTE OT
HEOJaronpusTHBIX YCJIOBUN. DTa 3allliTa OCYIIECTBISETCS MO-pasHoMy. B
npocTeiiieM ciiydae y [ledeHOYHUKOB apXeroHuu 00pas3yroTcs B MOJOCTSIX
rameto(duTa, 3aIIUIIIEHHBIC €r0 TKAaHbIO (HO UX CTEHKH HE COMPUKACAIOTCS
CO CTEHKaMHM CJIOEBHINA). Y OoJiee MPOIBUHYTHIX ()OPM CIIOEBUIITHBIX MXOB
BOKPYT apXErOHHUEB OOPA3yIOTCS Pa3JIMUHbBIC MOKPOBBI - OOEPTKH, UM TIO-
kpeiBania. Tak y Cdepokapiyca (Sphaerocarpus) BOKPYyT KaKJI0TO apXero-
HUsI GOPMUPYETCS MY3bIPEBUIHBIN TOKPOB C OTBEPCTUEM B BEPXHEH YaCTH.
Y Mapmanuuu (Marchantia) BOKpYT TPYIIbl ApXETOHUEB 00pa3yeTcst Melll-
KOBUIHBIN TOKPOB C 0aXpoMYaThiM KpaeM - IEPUXELNi, a BOKPYT KaXKI0ro
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apXEroHUsI UMEETCS YaCTHBIM MOKPOB - MEPUAHIIUNA. ITO KOJBIEBON BaJUK,
00pa3yIoluiicsl Ha HOKKE apXETOHMUSI, pACTYIIUN CBOUM KPaeM U MOCTEINEH-
HO oOpacTaroiuii Opromiko. Y JIMCTOCTEOETbHBIX MXOB apXErOHUHU PacIio-
JlararoTcsl Ha BEPXyIKax MOOETOB U 3alllUIIEHbI KPOIOIIUMU JIUCThIMH.
HNcxonHol CTPYyKTypor Ajs oOpa30BaHMsS TAaKUX apXETOHHUEB MOIJIH
CIy>)KUTh MHOTOKJIETOYHBIE CTPYKTYpPhl, TOAOOHBIE OOTOHUSIM XapOBBIX
BoJopociier. Ha 3Ty MBICIb HaTaJKUBAET SABHAS TOMOJIOTHUS MEXKIY
00BOJIAKMBAIOIIMMHU KJIETKaMU 00TrOHUs Xapbl, mokpbiBasioM Cdepokapiryca
u niepyuanieM Mapmanimu. Hanrune noBOpOTHBIX KJIIETOK B OOTOHUH Xaphbl
MOXXHO TPAKTOBaTh KaK OCTATKU MOKpPOBa SMIIEKIETKU (OpIOIKa), UM Kak
HOBOOOpazoBanue. B mepBoM ciiydae sta rpyIima BOIOPOCIEH SIBIISETCS
BTOPUYHOBOJIHOM, Y KOTOPOM (PYHKIIUS 3alMThI SUIEKIETKH Mepelnia ot
KJIETOK OpIoIiKa K OOBOJAKUBAIOIIMM KJeTKaMm (mepuaniuio). Bo Bropom
ciaydae XapoBbIE€ SIBISIOTCS MPOTOTUIIOM BBICIIMX HAa3€MHBIX PACTEHHUU C
npeodiaaHuEM B ITUKJIC PA3BUTHS TaMeTO(UTA, TOBOPOTHHIE KJIETKU OOTOHUS
KOTOPBIX SIBUJIMCh MCXOMHOM CTPYKTYpOH Niiss oOpa3oBaHUsI apXEroHusl, a
OOBOJIAKMBAOIIUE KIIETKH - JIOTIOJTHUTEIBHBIX 3AIUTHBIX CTPYKTYP.

Tenomuas Teopust

Bompoc o Tom, kKak pa3BUBAIHNCH OpraHbl BRICIIMX PACTEHUH, HHTEPECOBAI
MHOI'MIX HCCIIefioBaresield. Bee BhICIe pacTeHHs O0beIMHACT HATMUHE CTEOS,
JIMCTHEB, KOPHEH, KOTOPBIC TIOMYIHIIH JTa)Ke Ha3BaHHE «KeJIe3Has TPUAIay.

A.H. bexeToB cunTa, 4TO BCE YaCTH M OpraHbl PACTHTEIIBHOTO TEJIa HMe-
10T €IMHOE TTPOUCXOKICHNE U YTO, HECMOTPS Ha pa3HOOOpa3He U pa3Indus
B CTPOCHUH, CYIIECTBYET IIPUHITUI SIMHCTBA PACTUTEIHHOIO OPraHu3Ma,
BBIPKAOIIUICS B CITIOCOOHOCTH OCHOBHBIX OpraHOB APYT JAPyra BOCIPOU3-
BOAUTHY (1862).

OTH mpeacTaBiIeHUs OBLIN pa3BUTHI MajeoboTannkaMu X. [loToHbE M
O. Jlunawe. Ilo maeHMIO [ToTOHBE, MOpdoorHYeckas nuddepeHIranus Tena
CYXOITyTHBIX PaCTCHHM OT IPEIKOBOTO CIIOCBHIIA ITIJIA CIICTYFOIIAM ITyTeM: JIH-
XOTOMHYECKOE BETBIICHUE ITPHBOIMIIO K OTPACTAHUIO OTACIBHBIX YIaCTKOB, KO-
TOpbIE OH Ha3BaJl KojlocoMaMu. VI3 HUX pa3BUBAIMCEH JIMCTHL. [lepBoHavaibHOE
JIMXOTOMHUYECKOE BETBIICHHE B PE3YJIbTATE ITEPEBEPIIMHUBAHNS 3aMEHUIIOCH CHIM-
nojaabHbIM. OCHOBHBIC OpTaHbl pacTEHUH 00pa30BaMCh B PE3yJIBTaTe TPEX
SBOJIOIMOHHBIX MPOIIECCOB, KOTOPHIE MIPETEPIIEIIO CIIOEBHUIIIE: 1) paBHOBHIIHYA-
TOE BETBJICHHE; 2) IIEPEBEPIIMHUBAHUE, KOTOPOE IPUBEIIO ¥ K BOSHUKHOBEHHUIO
oceif; 3) cpacTaHUE OTJCIILHBIX OOKOBBIX 00Pa30BaHUM (KOJIOCOM).
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TABJIHUIA XXX. OieMeHTapHble JBOJIIOLMOHHBIE MpoLecchl. A -
Hepacxoxxnenue knerok nocie aenenus: 1 - Oltmansiella, 2 - Tetraspora, 3 -
Gonium, 4 - Volvox, 5 - Pediastrum, 7 - Ulothrix. b - I[ToBopoT (porarus)
KJICTOYHOM OCH: 7 - TIOJHBIN MOBOPOT, MPUBOASAIIMI K 00pa30BaHUIO IMIIOCKUX H
00bEMHBIX CTPYKTYp Tajjoma; 8 - HeNMOJHBIH MOBOPOT, MPUBOAAIIUNA K
BeTByIeHHIO. B - Tunsl koHycoB HapacTtanus: 9 - nuxoromus-tui; 10 - Sphacellaria-
tum; 11 - Equisetum-tumn; 12 - Polypodium-tun; 13 - Angiosperma-turi.
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JIuHbe pacmupuI mpeacTaBiaeHus 00 3Tamax 3Toil MOPGOJOruYecKoin
muddepenunanuu. [lo ero Teopuu, aneMeHTapHbIC TUXOTOMUPYIOITUE CHUC-
TeMbl (KoJocoMbl [ToToHBE) 00pa3yloT Tak Ha3zbIBaeMble Kaynoubl. Kayno-
UJIbI, CPACTasICh, JAIOT HAYAJIO HACTOSIIMM JIMCThsIM (Makpodumiam). Kpo-
M€ TOTro, KayJIOuJbl CIIOCOOHBI MPOU3BOAUTH U HECTU Ha cebe Puiuionabl
(SMEpreHiibl) - MEJIKUE JIMCThS, MO0OHBIE JUCThSIM MXOB, MOJYIITHUKOB U
IJIAYHOB, a TAKXKE YEIIYH pa3Horo poaa. Kaymouasl pa3BuBaiu euie u pu3oun-
nel. Ciopanruu Takxe (popMUpOBaIUCh HA ATUX Kayhaouaax. Takum oOpa-
30M YTBEPKJIA€TCsl, YTO OPraHbl Pa3MHOKEHUS U BEr€TaTUBHbBIC OPraHbl UC-
TOPUYECKH BO3HUKIM OJTHOBPEMEHHO, U3 OJTHOTO M TOTO K€ UCTOYHHKA.

JIuXOTOMHYECKHU BETBAIIUECS CUCTEMBI IIEPBBIX HA3EMHBIX PACTEHUN He-
CJI CTIOPAHTHUU U OJHOBPEMEHHO BBIMONHSIN (YHKIHIO (POTOCHUHTE3a YiKe
B TO BpeMs, KOTJa JHUCThEB eile He Obuto. Kaymoun He siBisieTcs eie Hu
cTe0JIeEM, HU JIMCTOM.

B 1917 . P. Kuncron u V. JIsar u3 omioxkenunii neBona Illomnananm onvcamm
pacTeHusl, OMy4MBIIHE BriocieACTBUM HasBanus [lcunoduts! (Punrodursr). Nx
OOJMK TMOJTHOCTBIO COBIIAAANT C TEOpEeTHUECKOM Monelbto JInabe. [Icunodurs! BeT-
BUJIMCH JUXOTOMUYECKH, CIIOPAHTUY UMENM KOHEYHOE TOJIGKEHUE. ITO OTKPHITHE
B KOHEYHOM MTOIE MOCTY>KWJIO TOTUYKOM ISl CO3IaHUS TEJIOMHOU TEOPUHU.

Tenomuast Teopust B. [{lummepmana (1965) - ¢uorenerudeckast Teopus,
OIKCHIBAIOIIIAS TIPOIECCHI, KOTOPBIE TIPUBEIIH K BOSHUKHOBEHHUIO TEJIa COBPE-
MEHHBIX BeiciIuX pacrenuit (Cormophyta). B neii Beinensercs aBa 3rana. [lep-
BBIH 3TaIl OCYIIECTBIISLIICS B BOIHOM Cpe/ie U MPUBEJI K MOSBJICHUIO IEPBUYHO-
ro TaJUIOMa HU3IIMX PACTCHUM - ypTeiaoma, - o0pa3oBaHusl, OT KOTOPOToO Ha-
4aJIOCh Pa3BUTHE BEr€TAaTUBHBIX U T€HEPATUBHBIX OPraHOB Yy BBIMICAIINX HA
Cylly pacTeHui. B 3T0il 4acTu TE€OpUU OMUCHIBAIOTCS DBOJIOIMOHHBIE TTPO-
1[€CChI, MMO3BOIMBIIINE HU3IIUM PACTEHUSIM MPOUTHU MYTh OT OJHOKJIETOYHOTO
COCTOSIHMSL J10 CJIO)KHO YCTPOSHHOIO TKAHEBOTO Tajuioma. BTopol 3Tamn mpo-
WCXOMIUJI B YCIIOBUSAX CYIIM W MPUBEI K (HOPMUPOBAHUIO OPraHOB BBICIIUX
pacTeHUM TaKke Yepe3 psizl dJIEeMEHTAPHBIX SBOJIFOIIMOHHBIX TTPOIIECCOB.

Iepeblii 3Tan

DJeMeHTapHbIE MPOIIECCHl HA MYTH K YPTEIOMY:

IlepBbIil 2JIeMEHTAPHBIN NMPOLECC - HEPACXOXKIECHUE KIETOK I1OCIIE
Muto3a. IcXoqHOW CTPYKTYpOM JUIsl BCErO NalbHEUIIEro 3BOIIOIIMOHHOTO
npoiiecca sABIsETCS KieTka. [lepBoHaYadbHO MOMEIUBIINECS KICTKH
pPacXOIMJIUCh U KaxJasi CyHl€eCTBOBaJia CAMOCTOSITEIbHO Ha YpPOBHE
OJHOKJIETOYHOrO opranu3ma. HepacxoxaeHue KJIeTOK MOcCie UX JEJICHUS -
MEPBBIM 3Tall Ha MYTH CO3JaHHMS MHOTOKJIETOYHOro Teyia. DopMUpPyrOTCS
pasznuyHble TAUIOMBI (Tadn. XXX, A):
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- TlogBu>kHBIE KIETKH OCTAIOTCS CBSI3AHHBIMU HEKOTOPOE BPEMS, 3aT€M
aTa cB3b Tepsercs (Oltmansiella);

- Ilocne neneHus KICTKA HE PACXOMSITCS, OJIEBAIOTCS OOIIEH CIM3UCTON
000J104KO, 00pa3ysd MalbMEJUIONIHBIA TAJJIOM C HEOMPECJICHHBIM YHC-
aoM kineTok (Zetraspora). Ecii 4uCiio KJIETOK ONpeeNsieTcs Ha paHHHUX
JTarax pa3BUTUS U OCTAETCS OCTOSIHHBIM, TO (POPMUPYETCS LICHOOU U, KIIET-
KU KOTOPOTO MOTYT OBITh MOABWXHBIMU (Gonium) WU HEMOABUKHBIMU
(Pediastrum). Beiciieit (opmMoil opraHu3aiiy 3TOro HalpaBJICHUS SBIISICT-
cs1 o0Opa3oBaHME ITUTOILIA3MATUYECKHUX CBS3EH MEXay KiaeTkaMu U nudde-
peHIIMAIMSI KJIETOK Ha BEreTaTuBHbIE U reHeparuBHbie (Volvox).

- OOpazoBaHue CPENUHHOM IJIACTUHKY MPUBENO K (QOPMUPOBAHUIO HUT-
4aToOl CTPYKTYphI TAJJIOMA, KOTOPBIA 00pasyeTcs myTeM JeJeHUs KJIETOK B
OITHOM IJIOCKOCTH, TeprieHAuKyIsipHoit ocu HuTHU (Ulothrix).

BTopoii 3jieMeHTapHBIH NPoIeCC - TOBOPOT (pOTaIusi) KIETOYHOM OCH.
Bo3HuKHOBEHME 3TOTO MpoIiecca MPUBEI0 K 00pa30BaHU0 OO EMHBIX U BET-
BAIIUXCS TalioMoB (Tabn. XXX, b).

- Ocp nenenus noBopaunBaetcss Ha 90°, HOBbIE KJIETOUHBIE CTEHKH 00-
pa3yroTcs MapajuielibHO ocu HUTH. Dopmupyercs o00beMHasi MHOTOKJIETOY-
Has cTpykTypa. Ho oOpa3oBaHue HACTOSIIEH TKAaHU BO3MOXHO TOJIHKO MPHU
COYETAHUU C TPETHUM IJIEMEHTAPHBIM MPOIIECCOM.

- HemnonHbIii OBOPOT OcH JieneHus 1 00pa3oBaHue OOKOBbIX HUTEH. Takoe
JICJIEHUE KJIETOK MPUBOIUT K 00pa30BAHUIO T€TEPOTPUXAIHLHBIX TAJUIOMOB.

Tperuil 31eMeHTAPHBINA NPOLECC - TOABJICHUE KOHYCAa HapaCTaHUs.

Paznenenue QyHkiuii (BO3MOXKHO HM3-32 MPUKPEIIECHHOTO 00pa3a >Ku3-
HU) MEXJy MEPUCTEMaTUUECKOM almMKaIbHOW KJIETKOM U HUKEISKAIMUMU
KJIETKaMU TIPUBOAUT K AU PepeHIInanum anuKaibHOM KIeTKU U 00pa3oBa-
HUIO IEPBUYHBIX MEPUCTEMATHYECKUX TKaHEH. ANMKalibHasI KJIETKa BCE Bpe-
M JCIHUTCS, o0pa3ys HUXHUE KIeTKu. [leproandeckue mMOBTOPEHUS MPO-
JOJIbHBIX JICJICHUH aluKaIbHOM KJIETKH, IIPU KOTOPHIX 00€ YacTH COXpaHsi-
JIM CBOM MEPBUYHBIA IMOPUOJOTHUECKUM XapaKTep U MEPUCTEMaTUUECKUE
CBOMCTBA, IPUBEJIM K 00pa30BaHUIO U30TOMUYECKU OUPYPKUPOBAHHOTO TaJl-
ngoma. CodyeTaHue BTOPOTO U TPETHETO AEMEHTAPHBIX MPOIECCOB MPHUBO-
JUT K TOSIBJICHUIO Pa3IMYHBIX TUIIOB KOHYCOB HapacTaHus (Tabn. XXX, B):

- JIMXOTOMUS-THTI - alMKATbHAS KJIETKA TEPUOTUIECKH JICTUTCS BEPTUKAIIHHO
Ha JIBE U KaXK/asi U3 00Pa30BABIIMXCS CTAHOBUTCS TOYKOM pOCTa U MPOU3BOIUT
CBOM KOHYC HapacTaHus. BcTpedaeTcst y MHOTMX HUBIIIUX M BBICIITUX PACTECHUI.

- Sphacellaria-tun. B BepXyIeuyHON KJIeTKE U HECKOJIbKUX HUXKEPACIIO-
JIOKEHHBIX KJIETKAaX pOTaIusl He MPoucxonuT. [1oBOpoT KileTouHOM ocu Tpo-
UCXOIUT HIKE U 00pazyercst o0beMHas CTpyktypa (Sphacellaria, Dictyota).

- Equisetum-tun. [1oBOpOT OCH NPOMCXOOUT B CAMOM BEPXHEN KIIETKE
nocJje Kaxaoro ee aeieHus (Equisetum).
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- Lycopodium-tun. AnukanbHas KJIeTKa ACIUTCS MapauieIbHO OCU PO-
cta. Ee npou3BojiHbIe ACATCS MOOUEPETHO MapalljIeIbHO U MEPIEHIUKY-
JSIPHO OcH (NMEePUKIIMHAIBHO U aHTUKJIMHAIBHO). Takoil T CBONCTBEHEH
coBpeMeHHbIM [IcuiioroBeiM, I1nayHOBbIM, XBOMHBIM, 3YCIIOPAHTHUATHBIM
MaropoTHUKAM M MCKollaeMbiM PuHUOGUTaM.

- Angiosperma-tun. KoHyc HapacTaHus COCTOUT U3 TYHUKHU U KOpITyca.
B TyHuWKe nMeneHue KIETOK MPOMCXONUT aHTUKIMHAIBHO, B KOPITyCe - Tie-
pukIHAIBHO. CBOWCTBEHEH MOKPHITOCEMEHHBIM PACTEHUSIM.

YerBepThbiid 3IEMEHTAPHBIN MPOLECC - MOSBICHUE YEPEIOBAHNS T€HEPALIMU.

[lepBoHayanbHON OCHOBHOM KU3HEHHOM reHepaleit Obuta rarionHas u
TOJIBKO 3UTOTa MMeJa JBOWHON HabOp XpoMOCOM (Kak y COBPEMEHHBIX
Volvocales). 3areM mosiBuiIach n3oMopdHas CMEHa T'eHepalluid, KOorja 3urora
IpU MPOpacTaHUU HE JEIUIach MEH030M (OTCpOodKa Melo3a B CIIOPAHTHUSIX),
a BhIpacTaja BO B3pOCIbINA JUILIOUIHBIN opranu3M (kak y Ulva). OT uzomop-
¢bHOW CMEHBI TeHepauil MPH PEIyKIIUN OTHOW M3 HHUX TMOSBHJIACH TETEPO-
Mop(Has ¢ mpeobnaganueM cropodura (Kak y coBpeMeHHbIX Phaeophyta) u
¢ mpeobnaganuemM ramerodpura (Muorue Chlorophyta) (Tadm. XV-XXVI).

IIsiTHIi 2JIeMeHTapHBII nmpolecc - 00pa3oBaHUE Pa3IMYHBIX TIEPBHY-
HBIX TKAHEH.

C yBenuueHueM oObeMa MHOTOKJIETOYHOTO Teja npoucxonuia audde-
pEeHITMAIKS KJIETOK 10 QYHKIHUSAM B (DOPMHPOBAHHE MEPBUYHBIX ITOKPOB-
HBIX, aCCUMHIJIAIIMOHHBIX, MCXaHHYECKHUX M IPYTHX TKaHEH. [ 1aBHOE B ATOM
npoiiecce - GoOpMUPOBAHKE IIEHTPATHHOTO COCYIUCTO-MEXaHUYECKOTO My4-
Ka, MPEIOXPaHSIIOIIET0 TalIOM OT pa3phiBa.

Bce a1 iporiecchl, MpOUCXOMUBIIUE HE3ABUCUMO JAPYT OT Jpyra U COYeTaB-
IIMeCs B CAMBIX pa3HbIX KOMOWHAITUAX, IPUBEIN K 00pa30BaHUIO BCETO MHOIO-
00pasus TAJUIOMOB HU3IIMX pACTE€HUH, TaK Ha3bIBaeMbIX Thalassiophyta.

Bropoii aTan

Ot rayutomubix pactenuid (Thalassiophyta) K BRICHTUM Ha3eMHBIM pacTe-
Husim (Cormophyta).

[lepBbie Ha3eMHBIE PACTEHUS UMEJIN TeTePOMOPPHYIO CMEHY TeHepaIuii
c mpeobyagaHueM B LMKJIE pa3BUTUsA criopoduta. Criopo@uT cocTosn u3
HaJ[3EMHOW U TIOI3EMHON 4YacTed, 00e 4yacTh JTUXOTOMHUYECKHU BETBUJIIUCH,
JieJeHUs Ha KOpeHb U cTeOenb elle He ObLI0. AHATOMHYECKOE CTPOECHUE
OBLIIO MPOCTHIM. B 1IeHTpaJIbHON YaCTH HAXOAUJICS TTPOBOASIINHN MYYOK, CO-
CTOSIIIIMI U3 KCUJIEMBbl B (HJI09MBI (MPOTOCTENb). OpraHaMu pa3MHOXKECHUS
CIIYKUJIM TEPMUHAIBHBIE CIIOPAHTUH, B KOTOPBIX IyTeM Meio3a (popMupo-
BaJIMCh CIOPbL. BHemHu 001k coorBeTcTBOBAN PuHMOMUTaM, HCKOTIaeMble
OCTaTKU KOTOPBIX JTAaTUPYIOTCSI BEPXHUM CHIYpoM. B oTiamune oT Xopoiiio

95



COXPaHUBIIUXCS CHOPOPUTOB, OCTATKOB raMeTO(PUTOB HEe HailjieHO. Bo3zmMoxk-
HO, OHU ObLJIM HEXKHBIMU U HE COXPAHWJINCh B UCKOIIA€MOM COCTOSIHUHU.

HenuddepenunpoBanubie (T.€. MEpUCTEMATUYECKUE IO CBOEMY COCTO-
SIHUI0) IMXOTOMUYECKH BETBSIIUECS KOHEUHBIE YUACTKH TeJIa MOJIyYHIN Ha-
3BaHUE TEJIOMOB. TeloMbl MOAPa3ACISUIMCh HA JIBE TPYIIbL: (DEpTUIIbHBIE,
HECYyIIUE CIIOPAHTHUH, U CTEpUJIbHBIC. PaccTOsHMS MEX Ty ABYMS ydaCTKaMH
BETBJICHUS - «MEXIOY3JUs» - MOJIYYUIU Ha3zBaHHE Me30MOB. [lomzemHuas
4acTh TAKXKE JICIMIIACh Ha TEIOMBI M Me30MHbI (Tabi. XXXI, A).

OOpa3oBaHK € OPraHOB BHICIIUX PACTEHHU I MPOUCXOIUIIO B PE3YJIBTATE TPAHC-
dbopmariru TEIOMOB MPU COYETAHUH TISTH JEMEHTAPHBIX SBOIFOIIMOHHBIX TIPO-
LIECCOB: MEPEBEPIIMHUBAHNE, PEAYKIMS, YILUIOMEHUE, CHHT€HE3UC, NHKYPBa-
s (tadn. XXXI, b-E). Tenomsl cpactamich, 00pa3ys CHHTEIOMBI, a YILIOIIe-
HUE TOCJICHUX MPUBEJIO K BOBHUKHOBEHUIO JTUCThEeB. Tpanchopmarius dep-
TUJIBHBIX TEJIOMOB MTPUBOINJIA K 00pA30BAHUIO T€HEPATUBHBIX CTPYKTYP PaBHO-
CIIOPOBBIX PACTEHUM - TUIAYHOB, XBOIIeH, anopoTHUKOB (Tad.