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Booopocnu — apeBHeunwwne npeacraBuTeny pactuTenbHOro Mmpa: OHU
BO3HUKNKM okono 2,5 mnpa net Hasag. ObLiee 4ncno BMaoB BOAOPOCHEen
cocTaBnsieT okono 35 Tbicay. Pasamepbl 1 cTpoeHme BOgOPOCen O4EHb
pa3Hoobpa3sHbl. Cpean MHOrOYUCIIEHHbIX NpeacTaBUTENEN 3TOW rpynnbl
BCTPeYatoTCsl OAHOKNETOYHbIE OPraHn3Mbl — Kak NacCUBHO ABUratoLnecs
B BOAE (Hanpumep, Xxnopesnna), Tak u nepeasuratowmecsi C NOMOLLbHO
XrYTUKOB (Hanpumep, xnamugomoHaaa). KonoHuanbHble opMbl MOTYT
BKIHOYaTb OT HECKOJSTbKUX 10 COTHU KNETOK — KakK, Hanpumep, BOJIbBOKC.
[pynna oTaenos BOOOPOCIeN AeENNUTCA eLle Ha Tpu oTdena — 3erfneHble
BOOOPOCIU, KpaCcHble BOAOPOCI N, Dypble BOAOPOCHN.



CTPOEHME BOAOPOCIEW

[1na MHOroKnNeTo4YHbIX BOAOPOCHen Hanbdoree CyLeCTBEHHbIM NPU3HAKOM
ABMNAETCSA OTCYTCTBUE, OaXe Npu CNOXXHOM BHELLHEM CTPOEHUN Tena,
HaCTOSALLNIM TKAHEN N OPraHoB — CTEONEN, NMUCTLEB U KOPHEN, TUMNYHbIX
ONs BbICLUNX pacTeHMW. Takoe He pacyneHeHHOe Ha TKaHW U opraHbl Teno
Ha3bIBAETCS CNOEBULLEM U TaNTOMOM.

B 60nbLWMHCTBE CnyYaeB KNETKM TansioMa CHapy»Xu NoKpbITbl TBEPAON
CTEHKOW, COCTOSILLEN N3 LIENON03bl U MEKTUHOBBLIX BellecTB. Hepeako
Hapy>KHas NOBEPXHOCTb KNETOYHOM CTEHKMN O4€eTa CNu3bio, Y
MHOTOKINETOYHbIX POPM TESI0 MHKPYCTUPOBAHO rnecynHkamun. Lintonnasma
3anornH{eT BCK NOMNOCTb KNETKU UK pacnonoXeHa nocteHHo. OgHa
KpYnHas Ui HECKOSNbKO MEeNKMUX BaKyonen 3anofiHeHbl KIETOYHbIM
COKOM. B KneTke HaxoOaTcsl o4HO U HECKOSbKO SA4ep U nnactuabl, Unm
XpomaTtodopbl, coaepKaline NUrMeHTbI.
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MMTAHVE BOOOPOCIIEWN

[luTaHne Bogopocnen B OCHOBHOM aBTOTPOQHOE; XIopodunsn u gpyrue
MUrMEHTbI HaxoasaTcs B Nnactuaax. Ho ectb Bogopocrnv 6ecuBETHLIE: B
npoLecce 3BOSOLUNU OHU YTPaTUIIN XNOPOMUIIN B CBA3U C
npucrnocodneHnem K 0butTaHmnio Ha 6onbLUNX rMyObMHAaX, Kyda CONTHEYHbIV
CBET He NPOHUKAET — Takne BOAOPOCIN NUTAKTCA reTepoTPOdHO.



PASMHOXXEHWE BOOOPOCIEW

Bogopocnu pasmHoxatoTcs nonosbiM 1 6ecnonsiMm nytem. becnonoe
pa3MHOXXEHNE OCYLLIECTBIISIETCS cneumanbHbIMU KITETKaMKn — Criopamu
300CnopamMmu, KOTopble 00pasyoTcsl B 0COObIX OpraHax Unmn BHyTpu
BereTatuBHbIX KNeTok. Cnopbl HENOABWXHbI, @ 300CMOPbI MOTYT
nepeaBuraTbCsi C NOMOLLIbIO XKIYTUKOB. Te 1 apyrme nokpbiTbl 0601104KoM U
obpa3syoTca B O0SbLLIOM KOSNTMYECTBE.

BeretatnBHoe pa3MHOXXeHME Y OOHOKITETOYHbIX BOOOPOCHEN NPONCXoanT
OEeNeHneM KneTok Haaeoe, Y MHOTOKITETOYHbIX — YaCTSAMW CITOEBULLA, Y
KONMOHMarnbHbIX — pacnageHnem KOSTOHUMN.

Kak npasuno, 6ecnosibiMm crnocobomM BOAOPOCN pa3MHOXaTCA Npu
brnaronpmATHLIX ycnosus. [pu yxyaweHun ycrnoBumn cyLLEeCTBOBAHUSA
(BbICOKasi NN HU3Kas Temnepartypa, 1 T.4.) OHWM MPUCTYNaloT B NOSIOBOMY
Pa3MHOXXEHMUIO.



PASMHOXXEHWE BOOOPOCIEW

B ocHOBe N0NoBOro pasMHOXEHUS NEXUT CIUAHME OABYX MOSIOBbIX KITETOK
— ramert. B peaynerarte crnmaHua ramet opMUpYyeTcs 3urota, U3 KOTOpowu
nocre npopacTtaHusi 0bpasyeTcsi CrIoEBULLE.

Y ogHOro 1 Toro e Bmaa Bo4OPOCSieEN B 3aBUCUMOCTU OT BpEMEHU roaa u
BHELLHUX YCIIOBUIN HabnogaeTcss cMeHa 6ecnosnoro v NosioBoro
pa3MHOXeHuA. PacteHune, obpasytoulee cropbl, Ha3biBaeTcH
cnopodnToMm, a pacTeHue, Npon3BoasiLiee raMeThbl, - ramMeTopuTom. Y
noaasnswoLero 60sbLWLMHCTBA BOAOPOCIIEN raMEeTOMUT 1 CNOPOOUT —
caMoCTOsATESNbHbIE pacTeHud. B psae cny4yaes Ha O4QHOM pacTeHUU MOryT
rnoo4vyepenHo 1 cnopsbl, U raMeThl.

[TonoBoe pasmMHOXeHne becnonoe pasMHoOXeHne
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3HAYEHWE BOOOPOCIIEWN

Booopocnu n gpyrve BoaHble pacTeHusi BbipabaTbiBatoT okono 80%
BCEW MacCbl OpraHMYeCKMX BellecTB, 00pasyoLlmxca Ha 3emne,
npuyem HandonbLuee KonM4ecTBo 00pasytoT NNaHKTOHHbIE OPMbI
bnarogapsi cBoen cnocobHOCTM ObLICTPO pasMHoXKaTbCs. [TnTaTtenbHas
LIEHHOCTb NMTAHKTOHA CYMTAETCsl OYEHb BbICOKOW: MO COAEPKaHU0 OEnkoB
N YINEeBOAOB NNAaHKTOH NPUPaBHUBAETCA K XOPOLLEMY JTYTOBOMY CEHY.

Ha3eMHble BOAOPOCIIN YacTo BbICTYNalOT B POSv NMOHEPOB
PaCTUTENBbHOCTU, NoCeNAACh Ha 6eCnnoaHbIX, MUHEpPArIbHbIX y4acTKax
CyLUn, Ha ckanax n necke. OHM MOryT CIY>XUTb TaKXe NokasaTtenem
KadecTBa NMMTbLEBOW BOAbl, CTENEHN ee 3arpsi3HeEHNS N NPUro4HOCTU ASS
NUTbA. B npuMopcKmMx panoHax BOAOPOCIN UCMONb3YHTCS Kak

LEHHbIE YyA0OpeHus, Tak Kak coaepkaT 00sibLLIOe KONMMYECTBO KannmMHbIX
conen. Psg Bogopocren yyactByeT B 06pa3oBaHmn neveOHbIX rpsi3eu.



OTAEJ1 3EJIEHBIE BOOOPOCIIA

OTnnynTENbHLIN NPU3HAaK 3eMNeHbIX BOJOPOCIEN — 3EMEHBIN LIBET
cnoesulla. Yicno BUAOOB 3eMneHbIX Bogopocnen gocturaet 13 Thicsu.
PacnpocTpaHeHbl OHM MPENMYLLLECTBEHHO B NPECHbIX BOAOEMaAX,
HEKOTOpPbIE XXMBYT B MOPCKOM BOAE; O4EHb HEMHOIME NPUCNOCOBUNUCH K
XKVU3HU B YCNOBUAX NEepnognvecKkoro yBrnaXHeHus: Ha noyee, Kope
aepeBbeB, 3abopax, LBETOYHbIX ropLukax u T.A.

3erieHble BOAOPOCN NpeacTaBneHbl O4HOKNETOYHbIMA U
MHOTOKINEeTOYHbIMU OOpMaMU, TESNO KOTOPbLIX UMEET BUA HUTEN U
MNSTIOCKNX NUCTOBUAHbIX 00pa3oBaHN. BONbLIMHCTBO OOQHOKITETOYHbLIX U
KOJTOHManNbHbIX BOLOPOCNEN CrIOCODHLI NepeaBuraTtbCsi C NOMOLLbHO
XIFYTUKOB. HeKoTopble OOHOKMETOYHblE HENOABWKHbLI, HANpPUMep
xriopenna. B kneTkax 3eneHblX BOOOPOCNEN HaxoaaTCca XxpoMaTtodoopbl,
codepkaline psig NMrMeHToB, cpean KoTopbix npeobrnagaeT xropodounin.
[TlpecHOBOAHLIE MHOIOKINETOYHbIE 3eSIEHbIE BOAOPOCN 00pasyoT TUHY U
rycTble 3apOoCnu B npyaax n o3epax.



OTAEJ1 3EJIEHBIE BOOOPOCIIA




OTAEJ1 KPACHbBIE BOAOPOCIIA
(BATPAHKW)

CBoeobpasne KpacHbIX BO4OPOCIeN 3aKnyaeTcs Nnpexae Bcero B
Habope NnurmeHToB. B xnoponnactax 6arpsiHoK, MOMUMO Xriopodounna u
KapOTUHOMOOB , COOEPXKUTCA eLle psan BoOAOPaCTBOPUMbIX MUTMEHTOB:
KpPaCHbIX — PUKOSPUTPUHOB U CUHNX — PUKoUMaHUHOB. OT COOTHOLLIEHUS
9TUX MUTMEHTOB U 3aBUCUT OKpackKa TanfiomMma, KoTopaa MOXeT
N3MEHATLCS OT MarIMHOBO-KpPaCcHOW A0 ronyboBaTo-cTanbHOWN. 3anacHbIM
BELLLECTBOM ABMNSAETCA cneundunyeckn ans KpacHbIX BO4OPOCHen Tak
Ha3blBaeMbI BarpsAHKOBbLIW Kpaxmari, KOTOPbIN OTKNadbIBAETCA B
LuMTOMnIasmMe BHe XrnoponacTtoB. OTOT nonuncaxapug bonee 6rnmsox K
[MUKOreHy, YeM K Kpaxmany. BoamoxxHo, xnoponnacTtbl 6barpssHOK
NPON30LUSIN OT CUMDONOTNYECKUX LMaHOBaKTEPUI, C KOTOPbIMU OHU
CXOAHbl DNOXMMMNYECKU N CTPYKTYPHO.



OTAEJ1 KPACHbBIE BOAOPOCIIA
(BATPAHKW)

KpacHble Bogopocnv pacnpocTpaHeHbl B MOPSX TPOMUYECKOTO U
CcyOTpOnMYecKkoro NOsICOB, a Tak e YacTU4YHO B 00nacTn yMepeHHoro
knumarta. Obuee ymcno BuaoB gocturaeT 4 TbiCAY, N3 KOTOPbIX NULLIb
okono 200 npuxoanTcsa Ha NPecHOBOAHbIE BOAOEMbI U MOYKY.

Tannom HeKOTOPbIX BUAOB BarpsiHOK cXofeH No CTPOEHUE C TENOM
Hanbornee BbICOKOOPraHn3oBaHHbIX Oypbix Bogopocnen. Cnoesule nx
UMEET BUA KYCTUKOB, COCTaBMNEHHbIX N3 MHOTOKITETOYHbIX BETBALLIMXCS
HUTEN, pexe NnacTuH4YaToe U NMCToBNAHOE, A0 2 M ASIMHHOMN.

KpacHble BOOOPOCN COCTaBNSAT caMyto O0MbLUYHO rpynny pacTEHUN B
MOPCKOM NPMOOHHOW pacTUTenbHOCTU. B cTpaHax BoctouHou A3nm
HEKOTOpPbIE BUObl barpsHOK pa3BoasaT U YNoTPEDNSOT B MALLLY.
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OTAEJ1 BYPbIE BOOOPOCIIV

K oTaeny 6ypbix BOAOPOCNEN OTHOCATCA UCKIIOYNTENBHO
MHOIOKMNETOYHbIE, CPaBHUTENBLHO BbICOKOOPraHM30BaHHbIE pacTeHUs
pasnn4HbIX pa3mepoB. [1na HUX xapakTepHa Oypasi okpacka CnoeBuLLa,
OT OSIMBKOBO-XXENTON [0 TEMHO-Oypon. OHa 0bycrnoBrieHa CMECHIO
pasHbIX MUIMEHTOB: Xflopodunna (3eneHoro), KapoTMHOMA0B
(opaHxeBblx), byKOKCaHTMHA (KpacHO-KOPUYHEBOTO).

O6wee yncno euaos gocturaet 1500. PacnpocTpaHeHbl OHM B MOPSAX U
oKeaHax BCEro Mmpa, npemmyLLeCcTBEHHO B MPUOPEXHBIX MENKOBOALSIX,
HO Tak ke Baanu ot 6eperos, Hanpumep B CapraccoBoM MOpE.
HekoTopblie rnybokoBoaHble BUAbI BCTpeYyaroTcs Ha rmyobuHe 180-200 m.
Bypble BOOOpOCHN — BaXHbI KOMMOHEHT NMPUAOHHOW PacTUTESNIbHOCTU —
dutobeHTOoCca. Cpeaun Oypbix BOAOPOCIIEN MOXHO HabsnogaTse opMbl OT
MMKPOCKOMNYECKNX HATHATbIX OPraHN3MoB [0 rMraHToB, AOCTUraoLLINX
nHorga 30-50 m n 6onee B AnNuHy.



OTAEJ1 BYPbIE BOOOPOCIIV

Teno Oypbix BOOOPOCNEN pacySIEHEHO Ha YaCTun, BHELLIHE NOXOXKWE Ha
BeretaTMBHbIE OpraHbl BbICLLUMX paCTEHUW: pu3onabl, HanoMuHarLwme
KOPHW, CTBOJST U NIUCTOBbIE NNACTUHKN. Pn3ongbl — BbIPOCThI TENA —
CrnyXaT On4a NpuKpeneHns K rpyHTY UM noaBoaHbIM ckarnam. B Tannome
NMEIOTCA BO3AYLUHbIE NY3bIPbKY, YOEPXKNBAKOLLME NITACTUHKU U CTBOSbI B
BEPTMKaNbHOM MOnoXeHun. Llenntonosa KneTto4YHbIX CTEHOK BYpbIX
BOLOPOCIIEN MO XMMNYECKOMY COCTaBYy HECKOJSIbKO OTNNYaeTCs OT
Lennosio3bl BbICLLMX paCTEHUN.

Bypble Booopocnu - oanH U3 OCHOBHbIX NCTOYHUKOB OpraHN4YeCcKoro
BELLEeCTBA B NPNOPEKHON 30HE.

Ha cnoeBuwax n ocobeHHo mMexay pn3ongamMmm nocendeTcd HeCMETHOE
MHOXECTBO MEJTIKNX XNBOTHbIX: NMOJINMOB, HepBeVI, paKOO6p83HbIX nT.AO.

OTmMmupaoLwmne Kaxablv roq CrnoesuLLa noTpebnarTca MHbIMK
6eCcrno3BOHOYHbLIMMN XXUBOTHbLIMM O 0Opa3yoT AETPUT — OCHOBHYIO YacCTb
NpMBpeXHOro una.






BbIMOJIHUNA: UTHATEHKO CBETITAHA

Yuutene: [myxux EneHa MlBaHoBHa



