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Jlexnusa Nel
Tema: Beenenue. Paznennbl 0oTanuku u 3HadeHue B papmanuu. CTpoHHEe MUKPOCKOIA.
Crpoenne kiaetkn. Ocmorudeckoe napjenue. luromiasma.

Lean 3aHATHA: 1aTh TOHATHS O OOTaHWKE, KaK HayKe, M3YydYaloliel pacTeHHs, MPEICTaBUTh
pa3fensl U METOAbl OOTAaHWKU, MCTOPUIO M3YYEHHS PACTHTENLHOTO MHpA, OOIME U pa3iuyYHbIe
MPU3HAKA KUBOTHBIX U PACTEHUM, JAaTh MOHATHE O YETHIPEX [[apCTBaX PACTCHUH, O CTPOCHUH
pPacTUTENbHON KIETKH, HCTOPUHU €€ U3YdeHU s, IIUTOIIa3Me U €€ OpraHOouJax.

ILnan:

BBenenue B 60TaHUKY

[Ipenmer GoTaHUKH

Paznensr 6oTanmku

3HaueHune OOTaHUKU B apManuu

CtpoeHne MUKPOCKOIIa U MpaBuiia paboThl ¢ HUM

CtpoeHnue KIeTKu

OcMOTHYECKOE TaBJIEHHE

[uTommazma

BBenenne B 00TaHUKY

JIuub HECKOJIBKO TPYIIT OPraHM3MOB - PACTEHHUs], BOJAOPOCIH U HEKOTOpbIe OaKTepuu- CrioCOOHBI
noriomarh dHepruto CoNHIIA U 3amacaTh €€ B OPraHMYeCKUX MOJEKylaX B XoJe (POTOCHHTE3a.
dakTUUYeCKH BCA KU3HBb HA 3eMiie TTPSMO UJIM KOCBEHHO 3aBUCHUT OT ATOTO IpoIiecca.

Hameit nimanere okomno 4,5 mupa. ser, Cuurtaercs, 4To NepBOHAYAIBHO ee aTMoc(epa cocTosiia B
OCHOBHOM M3 Ta3000pa3HOro as3oTa M JOBOJBHO OOJBILOIO KOJIMYECTBA BOJASHOIO Iapa MU
yraekucinoTel. Ha derbipe anemeHTa, oOpasyrole 5T BEUECTBA - YIJIEPOJ, BOJIOPOJ, a30T U
KUCJIOPOJ, - MPUXOAUTCS OKOJI0 98% Macchl BCEX JKMBBIX OpraHM3MOB. B rpo3oBoil nmepBuYH O
atMocdepe 3eMiin MOJIEKYJIBI Ta30B CaMOIPOM3BOJBHO COCIUHSUIMCh B HOBBIE 00Jiee KPYITHBIE
Monekynbl. Kucnopoa, cocrabisionmii ceifuac okono 21% 3eMHO#I atMocdepbl, MPaKTUYECKH
OTCYTCTBOBAJI, TIOKa €r0 B OOJBIIOM KOJMYECTBE HE HAYaIM MPOM3BOAUTH (HOTOCHHTE3UPYIOIIHE
opranusmbsl. B pesynbrare ynbTpaduoneToBsie dydd (OT KOTOPHIX Mbl 3alMIIEHBI celyac CIOeM
030Ha, OJIHOTO U3 COCAMHEHUHN KHCIOPOAA) JOCTUTAIU MOBEPXHOCTH 3€MIIU, COJACHCTBYS CHHTE3Y
HOBBIX MOJIEKYJI.

CHayana MOSIBUJIMCH TeTepOTpOdbl - OpraHM3Mbl, MUTAIOIMECS OPraHUYECKUMU COCTMHEHUSMU
WU JIpYTUMU OpraHu3MaMiu. Bo3pacT cambIX JPEBHUX M3BECTHBIX MCKOMAEMbIX 3,5 MIpI. JIET.
ABTOTpO(HBIE OpPraHU3Mbl, CIIOCOOHBIE CHHTE3MPOBATH IMTATENIBHBIE BELIECTBA B Ipollecce
doTocuHTE3a, BO3HUKIN He mo3gHee 3,4 mupA. jer Hazan. I[Ipumepno 1,5 mupa. jer Hazan
MOSIBIJIMCH SYKAPUOTHI ¢ OoJiee KPYITHBIMHU, YEM Y YK€ CYIIECTBOBABIIMX OaKTepHil-TIpOKapuoT, U
HaMHOTIO CJIO)KHEE YCTPOEHHBIMHU KIETKAMH. DBOIIOLNS MHOTOKIETOYHBIX JYKapUOT HAa4dalach HE
no3zaHee 050 MiTH. et Hazaz, U okoJo 450 MIIH. JIeT Ha3aJl OHM HavyaJld OCBAaWBAaTh CYIILY.

Pactenust npeacTaBiasioT coO00M B OCHOBHOM HA3€MHYIO IPYIITY, OJHY M3 3BOJIOLUOHHBIX JIMHUH,
OOBEAMHSIONMX TOJBKO WJIM TJIABHBIM 00pa30oM MHOTOKIETOYHBIE OpraHU3Mbl. Jlpyrue KpynHbIe
IPYNIbI - TPUObI, BOUTHIBAIONME MUY, U )KUBOTHBIE, KOTOPbIE €€ 3ariarbiBatoT. OIHOKIETOUHbIE
9YKapHOThl OTHOCATCS K ILIAapCTBY HPOTHCTOB BMeECTE€ C TpeMmsi Oosiee MENKUMHU TIpyHiamMu
MHOTOKJIETOYHBIX SYKapHOT - KPAaCHBIMH, OypbIMH M 3€JIE€HBIMH BOAOpOcisMU. Bee mects muHUI



MHOTOKJIICTOYHBIX ITPOU30IUIN HE3aBUCHUMO OT OJHOKICTOYHBIX ITPOTUCTOB.

PacTenust, >BONIONMOHUPOBABIIME M3 3€JICHBIX BOJOPOCICH, MPHOOpENH psa crenupuaecKux
amanTanuii K kKu3HM Ha cyme. OHU Pa3BHTHI Yy MPEACTABUTENEH TOCHOJCTBYIOIIEH TPYIIBI -
COCYIMCTBIX pacTeHUH - M BKIIOYAIOT BOCKOBUIHYIO KYTHUKYNY, NMPOHHU3AHHYIO CHEIHATIbHBIMU
OTBEPCTUSMHU - YCTBbUIIAMM, YEpe3 KOTOpPbIE OCYILECTBISETCS ra3000MeH; 3(PQeKTuBHYIO
MPOBOMSIIYED CHCTEMY W3 KCHIJIEMBI, JOCTABJIIONICH BOJY W TMOIVIOMICHHBIE NHUTATEIbHbBIC
BCIIECTBA MO CTEOISIM OT KOpHEH K JIMCThSIM, U (NIOOMBI, PA3HOCAIICH MPOAYKTHI (POTOCHHTE3A
BCEM YacTsM PACTCHHS. YBEIUYCHUE B [UIMHY IIPOMCXOANT 32 CUET MEPBUYHOTO, a B TOJIIMHY - 32
CUeT BTOPUYHOIO POCTA 3TU IMPOLECCH CBA3aHBI C MEPUCTEMAMM - 30HAMHU OBICTPOTO JIEIECHUS
KJIETOK.

DBOIIOLNS PACTEHHUI COMPOBOXKAATACH CTAHOBJICHUEM OMOMOB - KPYITHBIX HA3eMHBIX COOOILECTB,
BKIIFOYAKOIIIUX W JKHUBOTHBIX. B3aHMOﬂ€ﬁCTBy10HIHG CHUCTEMBI, COCTOJIME U3 OMOMOB U
OKPY)KAIOIIEH WX HEXKUBOM CPeJIbl, HA3bIBAIOTCS IKOCUCTEMAMHM.

UenoBek, MOSBUBIIMICS OKOJIO 2 MJIH. JIET Hazal, nmo mMeHwineit mepe 11 000 ner Hazan muzo0pen
3emileieliie, CTaB B pe3ylbTaTe TOCHOJCTBYIOIIEH Ha 3emiie 3Kojormueckod cuioil. Jlroau
MCIIOJIb30BAJIM 3HAHHE PAaCTEHUU B MHTEpEcax COOCTBEHHOIO Pa3BUTHS U OyayT JenaTh 3TO C elle
O0JIBIIMM pa3MaxoM B OyIyIIEM.

IIpeameT OoTanuku? PacTeHHss MMEIOT OTpOMHOE 3HA4Y€HHWE B IMPUPOJE BOOOIE, W B KU3HHU
YeJI0BEKa.

boranuka - 5TO Hayka O BHEIHEM U BHYTPEHHEM CTPOCHHMM PACTEHMH, O 3aKOHOMEPHOCTSX
pocTa M pa3BUTUS MX, JKU3HEHHBIX Ipolleccax, KIacCU(UKALUU M HBOJIIOLMH, COOOIIECTBAX U
pacnpocTpaHeHHH, a TakKe 00 HCIIO0JIb30BAHUU PACTEHUH B MHTEPECAX YEIOBEUECTBA.

C1noBO «00TaHMKa» MPOM3OLUIO OT IPEUYECKOro «OOTaH?» - 3€JIeHb, OBOIM,
Tpasa.

UYenoBek Bceraa OblI TECHO CBSI3aH C PAaCTUTEIbHBIM MUPOM. PacTeHMs JOCTaBIsUIM eMy
MUIIy, B TTOMCKAX CheAOOHBIX KOPHEH U CEeMsH HAKAIUTMBAINCH CBEJCHHS O TOJIE3HBIX U BPEIHBIX
pacTEHMSIX.

boraHuka - 3TO KOMILIEKC HayK, U3y4arolMX pacTeHus. B mpouecce u3ydeHus: pacTeHUM OT
OOTaHHUKU CTaU OTHEIATHCS CaMOCTOSTENIbHBIE HAyKH, KOTOPblE MOYKHO CUMTATh €€ pas3/iesiaMHu.
Oto B mepByw ouepeab Mopdosiorus. 3agayamMM  3TOW  HAYKM CUMTAeTCsd M3yuyeHue
3aKOHOMEPHOCTH BO3SHMKHOBEHHUS M Pa3BUTHS PA3TUYHBIX (JOPM pacTeHUH, KaK B IEJIOM, TaK U X
qacTe - opraHoB. Mopgosorus nopasfesnsercss Ha MaKpOCKOIIMYECKyr (LIeJIoe pacTeHue Hu
CTPOEHHUE OPraHOB) U MUKPOCKOIIMUYECKYIO (CTPOSHHE KIETKU, TKAaHEeH U 3apOJIbILIei ).

Kaxkue pa3aesibl 00TAHMKH BbI 3HaeTe ?

AHaromus- Hayka, HW3Yy4darllds BHYTPEHHEE CTPOCHHE pPACTEHUM Ha YpPOBHE TKaHEH
(TECTOJIOTHSI) M KIIETOK (ITUTOJIOTHS).

®u3noI0rUs U3y4aeT BCE KM3HEHHbIE MPOLIECCHI, MPOUCXO/IME B PACTECHUSX, TaKUE Kak
poOCT, pa3BUTHE, NUTAHUE, AbIXaHUE, MPOIECCHl Pa3MHOXKEHUS U (HOPMHUpPOBAHUE 3aPOABIIIEH
M3y4aeT SMOPHOJIOTHSL.

I'eo0oTaHmKa - 3TO Hayka O 3aKOHOMEPHOCTAX (POPMHUPOBAHHS M COCTaBAa PACTHTEIBHBIX
COOOIIECTB HA OMpPEAEICHHON TEePPUTOPUU, NENIAT OOBIYHO T€000TaHUKY Ha SKOJIOTUIO PACTEHUIH,
(U TOIIEHOJIOTHIO U TeoTpaduIo pacTeHHIA.

DKOJIOTUS U3ydaeT KOMILIEKC B3aMMOOTHOIIICHUM PACTEHHS C OKPYKAIOIICH CPeoi.

®dutoneHonorust - (puTo - pacTeHHE, LEHO3Bl - COOOIIECTBA) HAayka O PACTHUTEIBHBIX
cOoO0IIIECTBAX.



I'eorpadust pacTeHuil - U3ydaeT pacHpOCTpaHEHHE pacTeHUN Ha 3emiie B 3aBUCHMOCTH OT
KJIMMAaTa, BBICOTHI HAaJl ypOBHEM MODPSI U T. 1.

[laneoboTaHuka - M3ydaeT HUCKONaeMble pAcTeHUs, MX CTpoeHue, reorpaduro,
BOCCTAHABJIMBACT IIYTU DBOJIIOL[UU PACTCHUU.

Kaxkoe 3nauyenue 00oTaHuka B papmanuu?

Oxono 30% Bcex BBITYCKa€MbIX MEAUIMHCKUX IPENaparoB TOTOBAT M3 PAaCTUTEIBHOIO
ChIpbsl. VICTOUHMKOM CBIpbsl CIIy)KaT KaK AMKOPAcTylMe, TaK U KyIbTUBUPYEMbIE PAaCTEHUS. JTO
OTIpeNieNIsAeT LENbIii KOMILIEKC Mpo0iIeM, B KOTOPBIX MTPOBU30p 0053aH pa300paThCs, MPexie BCEro,
OH JIOJDKEH YMETb Y3HaBaTh U XapaKTepU30BaTh PACTEHMS, YTO JENAET CTPOro HEOOXOAUMBIM
Xopoliee 3HaHuE UX MOP(OIOTUH U CUCTEMaTHKe.

[IomMMHHOCTE JIEKAPCTBEHHOIO PACTUTEIBHOTO ChIPbS B IIPOLIECCE TOBAPOBEIYECKOIO
aHaJM3a  OIpEAeNseTcs Ha  OCHOBE  M3Yy4EHHUs  PA3JIMUHBIX IPU3HAKOB  PACTCHUM.
Makpockonuyeckuii aHaJIu3 MPEAIoyiaracT Xopolee 3HaHue MOP(OIOTUN pacTeHUN U BIAJCHHE
COOTBETCTBYIOIIEH OOTaHHMYECKOM TEPMHUHOJOTHEN. AHATOMUYECKOE CTPOCHHE PACTEHUM M3ydatoT
TP MUKPOCKOITMYECKOM aHAJIN3E.

[Ipy HeoOXoAMMOCTH MPOBU30PY HYKHBI 3HAHMUS (UIOPHI CBOETO Kpas, Hampumep, Ul
MIPaBUJIBHOM 3arOTOBKM PAaCTUTEIBHOIO ChIPBS. BBINOIHEHME HCCIENOBAHUI COCTOSHUS PECYPCOB
JIEKapCTBEHHBIX PAaCTEHUN HEBO3MOXXHO 0e3 3HaHHS MECTHOW (MIOpHI, 371€MEHTOB OOTaHHWYECKOU
reorpaduu, BIaJAEHUS OCHOBHBIMH I'€000TAHMYECKUMU METOJaMH.

[IpoBu3op 00s3aH BBHIMOJHATH T[NIABHEHIIME MPUPOAOOXPAHHBIE MEpPONPUATHS, KOTOpbIE
JOJDKHBI YYUTBIBATHCS IPH COOpE PacTUTEILHOTO ChIPhS JUKOPACTYIEH (rmopsl, 4TOOBI €€ MOXKHO
OBUIO JUIUTENBHBIN CPOK UCIOIB30BATH JUISl 3aTOTOBKHU JICKAPCTBEHHBIX PacTeH Mil.

KaxoBo cTpoeHne Mukpockomna?

MHUKpOCKOTT - 3TO ONTHYECKHI MPUOOp, MO3BOJIONMU MOTYYUTh 0OpaTHOE M300paKeHHe
M3y4aeMOro OOBEKTa M PacCMOTPETh MEIKHE JIETaIH €ro CTPOEHMs, pa3Mepbl KOTOPBIX JIEKAT 3a
npeJeslaMy pa3peraoneil crnocoGHOCTH I1asa.

Paspewarowan cnocoonocms MUKpOCKONa JaeT pas3lesbHOe U300paKeHUe BYX OJU3KUX APYT
apyry nuHuil. HeBoOpyKEHHBIN ueIOBEUYECKHI I1a3 MMEET pa3pelaiollyl0 CIIOCOOHOCTh OKOJIO
1/10 mm wmm 100 mxMm. Jlyanmii cBeToBOW MuKpockonm mpuMepHo B 500 pa3 ymydmaer
BO3MOYKHOCTb YEJIOBEYECKOIo IVIa3a, T. €. €ro paszpelarolas crocoOHOCTh COCTaBisgeT okojo 0,2
MKM 1iH 200 HM.

Pazpemaromas cnocoOHOCTh M yBEIMUYEHUE HE OJHO U Toxe. Eciin ¢ moMolpro CBETOBOIO
MHUKpPOCKOTa TOJIY4UTh (oTorpaduu IBYX JTUHUN, PACIOIOKEHHBIX Ha paccrossHuM MeHee 0,2
MKM, TO, Kak Obl HE YBEIMYMBATh W300paK€HUE, JUHUU OyayT CIUBAThCcd B OAHY. MOXXKHO
MOJIy4UTh OOJIBIIOE YBEIMYEHHE, HO HE YIIYUIIIMTh €r0 pa3pelleHue.

B y4eOHbIX 5abopaTopusix OOBIYHO HCIONB3YIOT C8emogble MUKPOCKONbl, Ha KOTOPBIX
MHUKpOIpenaparbl pacCMaTPUBAIOTCSA C HUCIOJIb30BAHMEM €CTECTBEHHOIO WJIM HCKYCCTBEHHOIO
ceera. Haumbonee pacmpocTpaHeHBl ceemogvle Ouonocuueckue muxpockonsi: BUOJIAM,
MUKME]Jl, MBP (mukpockon Ouosnormdeckuii padbouunii)), MBU (Mukpockonm OuOIOTHYECKHI
uccnenoatensckuit) 1 MBC (Mukpockon OHoOIOTHYecKuil cTepeockonuueckuit). OHU HaroT
yBenuueHue B rnpenenax ot 56 g0 1350 pa3. Cmepeomuxpockon (MBC) obecnieunBaeT moAJIMHHO
00BEMHOE BOCIIPUATHE MUKPOOOBEKTa U YBEIMYUBAET OT 3,5 10 88 pas.

B MmKpockorie BBIACTSIOT JIBE CHUCTEMBI: onmuueckylo W mexanudeckyio (puc. 1). K
onmuyecKkou cucmeme OTHOCAT OOBEKTHBBI, OKYJISIPHl H OCBETUTEIBHOE YCTPOUCTBO (KOHACHCOP C
nradparMoil v CBETO(IIBTPOM, 3epKAJIO UITH JIEKTPOOCBETUTEID).



Obvexmué - oJHA W3 BAXHEHIMX dYacTel MHUKPOCKONA, MOCKOJBKY OH OIpeaeNseT
nonesHoe yeenuyeHue obOvekma. OOBEKTHB COCTOMT M3 METAUIMYECKOTO IWIMHApA C
BMOHTHPOBAHHBIMM B HErO JIMH3aMH, YHCIIO KOTOPBIX MOXKET OBbITh pa3lMYHbIM. YBEIUUEHUE
o0beKkTHBa 0003HAYEHO Ha HeM Iuppamu. B yueOHBIX HENSIX UCIIONB3YIOT OOBIYHO OOBEKTHBBI X8
u x40. KadecTBo 0OOBEKTHBA OMPEENSIET €0 pa3pelaroas CroCOOHOCTb.

Okynap ycTpOeH HaMHOTO Ipole 00bekTuBa. OH COCTOUT U3 2-3 JINH3, BMOHTUPOBAHHBIX B
METAUIMYECKUH  MIIMHIAP. MeXIy JIMH3aMH — paclojoXeHa TOCTOsiHHasg — jauadparma,
onpenensAomas TpaHulbl noist 3peHusd. HukHsa nuH3a Qokycupyer mzoOpaxeHHe OOBEKTa,
MOCTPOEHHOE OOBEKTHBOM B IIJIOCKOCTH JauadparMbl, a BEPXHSAA CIYKHUT HEMOCPEACTBEHHO JUIA
HaOo/IeHUs. YBEIMYEHUE OKYISIpOB 00O03HaueHO Ha HUX mudpamu: X7, x10, x15. Okynsapsl He
BBISBJISIFOT HOBBIX JIETaJed CTPOEHUs, U B 3TOM OTHOLIEHMM MX YBEJIMUYEHHE Oecnonesno. Takum
o0pazoM, OKylsp, IOAOOHO Jyme, JaeT MpsMOe, MHHUMOE, YBEIMYEHHOE H300paxeHue
Ha0II01aeMOT0 00BEKTA, TTOCTPOSHHOE OOBEKTUBOM.

Jis ompeneneHuss oOwjeeo yeenuyeHus MUKPOCKONa CIEAyeT YMHOXHTHh YBEIWUYCHHUE
00BEKTHBA HA YBEJIIMUEHUE OKYJISAPA.

Ocsemumenvroe ycmpoticmeo COCTOUT U3 3epKajla Ui 3JIEKTPOOCBETUTENS, KOHJEHCOpa C
UpHUCOBOM nuadparmMoil U CBETO(HUIBTPOM, PACHOJIOKEHHBIX MO MPEAMETHBIM CTOJIMKOM. OHH
npeIHa3HaueHbl JUIsl OCBELICHUS! 00BbEKTa ITyYKOM CBETA.

3epkano CIy)kKMT JAJsl HalpaBJIEHUs CBETa 4Yepe3 KOHJEHCOP U OTBEPCTHUE IPEIMETHOIO
croinka Ha o0bekT. OHO MMeeT JBE€ MOBEPXHOCTH: IJIOCKYI0 W BOTHYTYyIO. B maboparopusix c
paccessHHBIM CBETOM UCIIOJIB3YIOT BOTHYTOE 3€pKajlo.

Qﬂekmpooceemumeﬂb YCTaHaBJIMBACTCA IMOA KOHACHCOPOM B THE30 IMOACTABKU.

Konoencop cocrout u3 2-3 auH3, BCTaBIEHHBIX B MeTaUTH4YeCKuid nuiuuap. [Ipu moaseme
WU ONMYCKAHWHU €ro C MOMOIIBI0 CHENHAIBHOTO BHUHTAa COOTBETCTBEHHO KOHACHCHUPYETCS WIIH
paccemBaeTCs CBET, MAAAIOIIMK OT 3epKajia Ha OOBEKT.

Hpucosas ouagpaecma pacnonokeHa MEXIy 3epKaIoM B KOoHJAeHCOpoM. OHa CIYKUT A
M3MEHEHHS JMaMeTpa CBETOBOIO MOTOKA, HAMPABISEMOIO 3€pKajoM 4epe3 KOHACHCOP Ha OOBEKT,
B COOTBETCTBHUU C JAUaMeTpoM (pOHTANBbHON JHH3BI OOBEKTHBA M COCTOMT U3 TOHKUX
METaUNIMYECKUX TIACTUHOK. C IMOMONIBIO phIYaXKa HMX MOXHO TO COCAMHUTH, IMOITHOCTHIO
3aKpbIBasi HUKHIOKO JIMH3Y KOHJIEHCOpA, TO Pa3BECTH, yBETUYNBAs TOTOK CBETA.

KO]lbI/!O C MAmoevbiM cmeKiiom NN ceemogbuﬂbmpom YMCHBIIACT OCBCHICHHOCTDH 0o0BeKTa.
Omno PacCIIoOJIOKCHO IIOA HHa(i)paFMOﬁ H IICPCABUTACTCA B FOpI/ISOHTaHBHOﬁ IIJIOCKOCTH.

Mexanuyeckas ~ cucmema  MUKPOCKONIA  COCTOMT W3  IOJACTaBKHA, KOPOOKH C
MHUKPOMETPEHHBIM MEXaHU3MOM M MHMKPOMETPEHHBIM BHHTOM, TyOyca, TyOycoaeprkaTess, BUHTa
rpy0oil HaBOAKW, KpOHUITEMHA KOHIEHCOpa, BHMHTA IEPEMEILEHUs] KOHJIEHCOpa, PEBOJIbBEPA,
IPEIMETHOTO CTOJIMKA.

Iloocmaexka - 3T0 OCHOBaHUE MUKPOCKOIIA.

Kopobka ¢ mukpomempenHviM — Mexanusmom, TIOCTPOGHHOM Ha  HpHHIUIE
B3aUMOJICVCTBYIOIIMX IIECTEPEH, MPUKPEMJIEHAa K MOJACTABKE HENOABHXHO. MHKpPOMETpPEHHBII
BUHT CIYKHUT Ui HE3HAYUTEILHOIO IepeMeIlleHUs] TyOycoaepkaTens, a, CJIelOBaTeNlbHO, U
OOBEKTMBA HA PACCTOSHUSA, M3MepsieMble MUKpoMmeTpamu. [lomHBIA 000pOT MHKPOMETPEHHOTO
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BUHTA IepeaBUraeTr tyoyconep:xaresnp Ha 100 MKM, a MOBOPOT Ha OJHO JICJIEHUE OITYCKAeT WUITU
MOJAHUMAET TyOyconepkaTesib Ha 2 MKM. Bo u30exkaHue mopud MUKPOMETPEHHOIO MEXaHH3Ma
paspelaeTcss KpyTHTb MHUKPOMETPEHHBIH BMHT B OJHY CTOPOHY He 0o.lee yeM HA HNONOBUHY
obopoma.

Ty6yc unm mpyoKa - UMIMHIP, B KOTOPBIM CBEPXY BCTABIIAIOT OKYISApbI. TyOyc MOABMKHO
COEIMHEH C TOJIOBKOH TyOyconepiKaress, ero (MKCHPYIOT CTOIMOPHBIM BHHTOM B OIpPEICICHHOM
nosnoxeHnu. OcnabuB CTOMOPHBIN BUHT, TYOYC MOKHO CHSITb.

Pesonvsep nipennaznaveH 1ist ObICTPO CMEHBI OOBEKTHBOB, KOTOPhIE BBUHYMBAIOTCS B €T0
raesna. LleHTpupoBaHHOE MOJI0KEHHE 0OBEKTHBA 00ECIIeUnBaLT 3alleKa, PACIIONIOKEHHAs BHYTPU
peBOJIbBEpA.

Tybycooepaicamens HeCeT TYOYC W PEBOJIBBED.

Bunm 2py6oii nasoOku UCIONB3YIOT AJIS 3HAYUTEJIBHOIO MEPEMEIIEHUs TyOycoaep KaTes,
a, CJIeZIOBATENIbHO, U OOBEKTHBA C LENbI0 (JOKYCUPOBKU OOBEKTa MPU MaJIOM yBEIUUYEHUHU.

Ilpeomemnulti cmonuk TipeAHa3HAUYEH JJIsl PAcloOXKEHUs Ha HeM mpemnapara. B cepenune
CTOJIMKa MMEETCSl KPYIJIoe OTBEpCTHE, B KOTOPOE BXOMUT (pOHTaJIbHAs JTUH3a KOHAEHcopa. Ha
CTOJIMKE UMEIOTCS JIBE MPY>KUHUCTBIE KIIEMMBI - 32)KUMBI, 3aKPETUISIIOIIME Mpernapar.

Kponwmeiin konOencopa TONBUKHO TPUCOECTUHEH K KOPOOKE MHUKPOMETPEHHOTO
MexaHu3Ma. Ero MOXHO TMOAHSATH WM OMYCTUTH NMPH IOMOIM BUHTA, BPALAIOIIETO 3y0uaToe
KOJIECO, BXOJIAIICE B MMa3bl PEUKH C rpeOeHYATON HAPE3KOM.

Kakue npaBuia pa6oTbl ¢ MHKPOCKONOM ?
Ipu paboTe ¢ MUKPOCKOTIOM HEOOXOAUMO COOJIIOIAaTh OTEpaIMH B CIEAYIOIIEM MOPSIIKE:

1. PaGoTaTh ¢ MUKPOCKOIIOM CIIEAYET CH/JIS;

2. MHKpPOCKOTI OCMOTPETh, BBITEPETh OT MBUIM MSATKON candeTkol OOBEKTHBBI, OKYISP, 3€PKAIO
WJIM 3JIEKTPOOCBETUTEID;

3. MUKpOCKOIl yCTaHOBHTH Iepen coOoi, HEMHOTO clieBa Ha 2-3 CM OT Kpas crtoja. Bo Bpems
paboTHI €ro He CABUTATH;

4. OTKpBITH MOJHOCTBIO AUadparMy, MOIHATH KOHJICHCOP B KpaliHee BepXHee MOJI0KEHHUE;
5. PaboTy ¢ MUKpPOCKOIIOM BCET/Ia HAYMHATh C MAJIOTO yYBEIINYCHHS;

6. OnycTuTh 0OBEKTHB 8 - B pabodee IMOJOKEHHUE, T.e. HA PacCTOsHHE | CM OT MPEIMETHOIO
CTEKIIa,;

7. YCTaHOBUTH OCBEILEHHE B MOJE 3PEHUS MHUKPOCKOINA, HCIOJB3ys AJIEKTPOOCBETUTENb WIIN
3epKajio. [ i1 OHUM I[1a30M B OKYJISIP M MOJIB3YSCh 3€PKAJIOM C BOTHYTOM CTOPOHOI, HAIIPaBUTh
CBET OT OKHA B OOBEKTHB, a 3aT€M MAaKCHMAlbHO M PaBHOMEPHO OCBETUTH MoJie 3peHus. Eciu
MHUKPOCKOIT CHAa0XEH OCBETUTEIEM, TO IMOJCOCIMHUTh MHKPOCKON K HWCTOYHUKY THUTAHUSA,
BKJIIOYUTH JIAaMITy M YCTAHOBUTH HEOOXOAUMYIO SIPKOCTh TOPEHUS;

8. [lonoxxuth MUKpOTIpenapaT Ha MPEJAMETHBIM CTOHMK TaK, YTOOBI M3ydaeMbIi OOBEKT HAXOIUJICS
nos 00bekTUBOM. ['11si/1 COOKy, OmycKkaThb OOBEKTUB MPU MOMOLIM MakpOBHHTA JI0 T€X MOp, MMOKa
paccTosiHuE MEXy HU)KHEN JINH30M 00BbEKTMBA U MUKPOIIPENApaTOM HE CTaHET 4-5 MM;



9. CMmoTpeTh OJHHMM TJIa30M B OKYJISp M BpaliaTh BUHT TpyOOil HAaBOAKM Ha ceds, IJIABHO
MOJHUMAsT OOBEKTHB /IO MOJOKEHUS, IIPU KOTOPOM XOpOIIO OyAeT BUAHO M300pakeHNE OOBEKTA.
Henvzsas cmompemsv 6 okynap u onyckams obvekmue. DpOHTaNbHAs JIMH3a MOXET Pa3IaBUTh
MMOKPOBHOE CTEKJIO, ¥ Ha HEell MOSABSATCS [aparuHbl;

10. Ilepensuras mpemnapat pykoi, HATH HYKHOE MECTO, PACIIOJIOXKHUTh €T0 B IIEHTPE MOJISI 3pEeHUs
MHUKpPOCKOI1a;

11. Ecnu u3o0pakeHue He MOSIBUIIOCH, TO HAJI0 TOBTOPUTH BCE OMEpaIlNu MYHKTOB 6, 7, 8, 9;

12. Jlna n3ydeHust oobekra npu OOJIBILIOM YBEJIMYEHHMH, CHayajla HY)KHO IIOCTaBUTh BbHIOpaHHBIN
Y4acCTOK B LIEHTp MOJS 3pEHUs] MUKPOCKONA MPU MajJOM YBEIMYEHUHU. 3aTeM OMEHSTh OOBEKTUB
Ha 40 X, moBopauMBas PEBOJIbBEpP, TaK 4YTOObI OH 3aHs1 pabouee mojoxkeHue. llpm momonm
MHUKPOMETPEHHOIO BMHTAa JOOWUTBCS  Xopoulero u3oOpaxeHuss oObekra. Ha  kopoOke
MUKPOMETPEHHOTO MEXaHM3Ma HMMEIOTCS JBE PUCKUA, a HAa MHUKPOMETPEHHOM BHHTE - TOUKa,
KOTOpast TOJKHA BCE BPEMs HAXOAUTHCA MEXIy pUCKaMU. Eciii OHa BBIXOJUT 3a UX MPEAEIbl, ee
HeoOXOMMO BO3BPaTUTh B HOpPMallbHOE MoOjOXeHHe. [Ipu HecoOMoJeHHH 3TOro mnpaBuia,
MUKPOMETPEHHBIN BUHT MOKET IIEpECTaTh JeHCTBOBATS;

13. Tlo oxoHYaHMM PaOOTHI ¢ OOJBIIMM YBEIUUYEHUEM, YCTAHOBUTH MAJIO€ YBEIUYECHUE, MOJHATh
OOBEKTHB, CHATh C paboyero CTOJNMKA Ipenapar, MpPOTEpPeTh YUCTOH caleTKOH Bce YacTh
MHUKpPOCKOIIa, HAKPbITh €r0 MOJUITUICHOBBIM TAKETOM U ITOCTaBUThH B IIKA(.

6. KakoBo cTpoenne kieTKku?

KrneTkn pa3iauyHbBIX OpraHM3MOB OYEHb Pa3HOOOpasHbI MO (opMe, COCTaBy, pasMepaM U
BBINONHSAEMBIM (pyHKUMAM. KieTtka mo0oro opranusma, mpeacTaBisieT co00il LETOCTHYIO KUBYIO
CHCTEMY.

HecmoTpst Ha BBINOJNIHEHHME pa3NUuYHBIX (QYHKIUNA W pa3HbIe pa3Mepbl, OOUMH IuiaH
CTPOCHMS KIETOK TTOXO0XK.

OHa COCTOUT U3 TPeX HEPA3PHIBHO CBI3AHHBIX MEXKITYy COOOM YacTei:

e 000JIOYKH,
e IIMTOILJIA3MBlI,

e dJIpa.
B THnnuHO JKUBOTHOM KJIETKE BBIACISIIOT CIICOYIOIIME CTPYKTYPHI:

1.memOpana;

2.511po;

3.IIUTOILIa3Ma;

4 sapomnazmarndeckas ceth (J11C);
5.komrueke [ombmKu;

6.JIM30COMBI;

{ .MUTOXOHJIPHH;

8.pubocomsl;

9.KIeTOYHBIN LIEHTP;

10. opraHOWIBI TBHIKCHUS.

7. Urto Takoe 0CMOTHYECKOE AaBjaeHue?



OcMmoTHuyeckoe fAaBJieHHe, Iuddy3HOE AaBICHHE, TEPMOJUMHAMHMUYECKUN Iapamerp,
XapaKTepU3YIOIMI CTPEMIIEHUE PACTBOPA K MOHMKEHUIO KOHLIEHTPALMU IIPU CONPUKOCHOBEHUH C
YHUCTBIM PAaCTBOPUTENIEM BCIEICTBHE BCTPEYHOM AU(dy3uu MOJIEKYl pacTBOPEHHOTO BEIIECTBA U
pPacTBOPUTEIISL.

KoHueHTpanyss MOHOB M caxapoB B KJIETOYHOM COKE LIEHTPaJbHOM BAaKyoOJd, Kak
MPaBUIIO, BHIIIE, YeM B KJIETOYHOW CTEHKE; TOHOIUIACT 3HAUYUTENBHO 3aMeisieT nuddy3uio u3
BAaKyoOJId 3TUX BEUIECTB U B TO K€ BpeMs JIETKO MpOHUIIaeM A Boabl. [loaTomy Boaa Oyner
nocTynaTh B Bakyojdb. Takoil oOJHOHampaBlieHHbI mpounecc auddy3un Boabl uepe3
n30UpaTeabHO MPOHUIIAEMYI0 MEMOpaHy HOCHUT HazBaHue ocmoca. [loctynaromas B KIETOYH bl
COK BOJa OKa3bIBaeT JAaBJICHHE HA MOCTEHHBIA MPOTOILIACT, a YePe3 HEro W Ha KIETOUYHYIO
CTEHKY, BBI3bIBas HANPSDKEHHOE, YIOPYIroe€ €€ COCTOSHHME, WU mypeop KieTKu. Typrop
00ecIeuynBaeT COXpaHEHHE HEOJPEBECHEBIIMMU OpraHaMH pacTeHUs (GOPMBI U TOJIOKESHHS B
IIPOCTPAHCTBE, @ TAKXKE UX COMPOTUBIICHUE AEUCTBUIO MEXAaHUUECKUX (DAKTOPOB.

Ecnu kneTKky moMecTuTh B TUIIEPTOHUUECKHUM pacTBOP KaKO -HUOY 1b HETOKCUYHOMN COJTH
unu caxapa (T. €. B pacTBOp OoJibllIel KOHLIEHTPALIMU, YEM KOHIIEHTpAI[Us KJIETOYHOTO COKa), TO
IPOUCXOJUT OCMOTHMYECKHMI BBIXOA BOABI M3 Bakyoidu. B pesynbrare 3toro ee o0beM
COKpAIlaeTCsl, 3JIACTUYHBIN MOCTEHHBIN MPOTOIIACT OTXOJUT OT KJIETOYHOM CTEHKHU, TYprop
MCYE3aeT, HACTYIIAET NIa3MOIU3 KIIETKH.

[Tnazmonu3 oObiuHO OoOpatuM. Ilpu momMenieHnu KJIETKHW B BOJY WJIM B TUITOTOHUYECKUM
pacTBOp BOJA CHOBA DHEPIMYHO IOMIOMIAETCS LEHTPAJIbHOM BAKYOJIBIO, MPOTOIJIACT ONSATH
MPUKUMAETCS K KIIETOYHOM CTEHKE, TYprop BOCCTaHABIMBAETCA. [111a3MONM3 MOKET CIIyKUTh
IOKA3aTeJIEM XUBOTO COCTOSIHUS KIJIETKH, MEPTBAs KJETKAa HE IUIA3MOJIU3UPYETCs, TaK KAK HE
uMeeT n30upaTenbHO MPOHUIIAEMbIX MEMOpaH.

[Toreps Typropa BbI3BIBAET 3aBsAlaHuE pacTeHusl. [ Ipu 3aBsipannu Ha BO3yXe B YCIOBH SIX
HEJJOCTAaTOYHOTO BOJOCHA0XKEHUS TOHKHE CTEHKHU KIJIETOK CMOPIIMBAIOTCA OJIHOBPEMEHHO C
IIPOTOIUIACTOM U JEJNAKOTCSA CKIAAYaTBIMU.

TypropHoe naBiieHHE HE TOJBKO MOIJIEPKUBAECT (HOPMY HEOJPEBECHEBIIMX YacTel
pacTeHuii, OHO SIBJIETCA TaKXKe OJHUM U3 (PAKTOPOB pPOCTa KIETKHU, 0OecieunBas pocm KIETOK
pacmsoicenuem, T. €. 3a CYET IOIVIOLIEHUS BOJABI U YBEIUYEHHUS pasMepa BaKyosIu. Y )KMBOTHBIX
KJIETOK IIEHTpaJIbHAsI BaKyOJb OTCYTCTBYET, UX POCT MPOUCXOJUT TJIABHBIM O00pa3oM 3a CueT
YBEIUYEHUS KOJIMYECTBA ILIUTOIIA3Mbl, IO3TOMY pa3Mep KUBOTHBIX KJIETOK OOBIYHO MEHBIIIE,
YEM PaCTUTEIIBHBIX.

[enTpasibHasi BaKyoJib BO3HUKAET IYTEM CIIMSIHUS MHOTOUYMCIIEHHBIX MEJIKUX BaKyOJEH,
KOTOpbIE  HMEIOTCSI B MEpPUCTEMAaTHYeCKUX  (OMOpPHOHANBHBIX)  KJIETKax.  OTH
[UTOIIa3MAaTUYECKUE  BAKyoJlMd  OOpa3yloTcs, Kak CUMTalT, 3a CcyYeT MeMOpaH
JHJIOIIA3MATUYECKOU CETH UM anmapara ['oabmku.

8. Uro Takoe nuTomiazma?
[MuTomnazmMa — BHYTpPEHHSS cpefia KUBOM KIETKH, KpOME siipa, OTpaHUYEHHAs IJIa3MaTUYEeCKOU
MeMOpaHoii. Brmrouaer B ce0si Tuaiornia3My — OCHOBHOE MPO3PAayHOE BEIIECTBO LIMTOIIA3MBI,
HaxoaAmuecs B HEH 00s3aTeIbHbIE KIETOYHBIE KOMIIOHEHTEI — OpTraHCJUIbI, @ TAKXKC Pa3IMYHbIC
HEIMOCTOSHHbIE CTPYKTYPbl — BKJIFOUEHUSI.
B cocraB nuTomiasmbl BXOAST BCE BHJbl OPraHUYECKUX M HEOPraHUYECKUX BELIECTB. B Hel
IPUCYTCTBYIOT TalkKe€ HEPACTBOPUMBIE OTXOJIbI OOMEHHBIX IIPOLIECCOB U 3allaCHbIE MUTATEIbHBIE
BenecTBa. OCHOBHOE BEIIECTBO IIUTOIIa3Mbl — BOJA.
[MutonnazMa MOCTOSHHO JABUIKETCS, MEPETEKAeT BHYTPU KUBOW KIETKU, IEpEeMeIlas BMECTE C
co00¥l pa3NuyYHbIC BEIIECTBA, BKIIOUEHHS U OPTaHOUIbI. DTO ABM)KEHUE HA3bIBACTCS IIMKIO30M. B
Hel MPOTEeKaloT Bce MPOoLiecChl 0OMEHa BEIIECTB.
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http://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BE%D1%87%D0%BD%D1%8B%D0%B5_%D0%BC%D0%B5%D0%BC%D0%B1%D1%80%D0%B0%D0%BD%D1%8B
http://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BE%D1%87%D0%BD%D1%8B%D0%B5_%D0%BC%D0%B5%D0%BC%D0%B1%D1%80%D0%B0%D0%BD%D1%8B
http://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%B0%D0%BB%D0%BE%D0%BF%D0%BB%D0%B0%D0%B7%D0%BC%D0%B0
http://ru.wikipedia.org/wiki/%D0%9E%D1%80%D0%B3%D0%B0%D0%BD%D0%B5%D0%BB%D0%BB%D1%8B
http://ru.wikipedia.org/wiki/%D0%92%D0%BA%D0%BB%D1%8E%D1%87%D0%B5%D0%BD%D0%B8%D1%8F_%D1%86%D0%B8%D1%82%D0%BE%D0%BF%D0%BB%D0%B0%D0%B7%D0%BC%D1%8B
http://ru.wikipedia.org/wiki/%D0%AD%D0%BD%D0%B4%D0%BE%D0%BF%D0%BB%D0%B0%D0%B7%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%BF%D0%BE%D1%82%D0%BE%D0%BA

[uTtomia3Ma crocoOHa K pPOCTY M BOCHPOM3BEICHUIO M IpPHU YAaCTUYHOM YNAICHUHU MOXKET
BOCCTaHOBUTHCS. OHAKO HOPMAaJIbHO (PYHKIIMOHUPYET LIUTOILIa3Ma TOJIBKO B MPUCYTCTBUHU SApa.
be3 Hero 10oaro CylecTBoBaTh MUTOIMIA3Ma HE MOKET, TaK JK€ Kak U AApo 0e3 IUTOIIa3Mbl.
Baxkneiimass poib LUTOIUIA3MBI 3aKIIOYAeTCss B OOBEAMHEHHH BCEX KIETOYHBIX CTPYKTYp
(KOMIIOHEHTOB) U 00ECIIEYEHUH X XUMUYECKOTO B3aMMOJEHCTBUSL.

Jlexkuus Ne2
Tema: Inacrtuabl. 3anacHble nuTaTebHble BemecTBa. Kpucramibl. PacTuresibHbIE
TkaHu. O0pa3oBaTeJibHbIE H IOKPOBHbIE TKAaHU. CTpoeHne u ¢ yHKIUM.

Heap gexkuuu: M3ydnTh TUIBI JIACTUT, CPOPMUPOBATH 3allaCHBIX ITUTATEIbHBIX BEILECTBAX U
APYI'UX dPracTU4ECKUX BEILECTBAX MPOU3BOIAHBIX IPOTOILIACTA, O3HAKOMUTH C B €LIECTBAMU
KJIETOYHOI'0 COKa, CO CTPOEHUEM KIETOYHOM 000JI0UKM U €€ BUJOU3MEHEHUAMU. J[aTh OHATHS O
PacCTUTENBHBIX TKAHSAX, UICTOPUU U3ydeHUs], K1accupukanuu. M3ydnTh NpoucXoxaeHHue, CTPOEHUE U
¢byHKIIMH, 00pa30BaTENbHBIX U MOKPOBHBIX TKAHEH.

ILnan Jekuuu:
1. BerynuTenbHoE CI0BOB
2. CtpoeHue pacTUTeNbHOU KIeTKH. Sapo. CTpoeHHE XpOMOCOM.
3. Tumnsl miacTuI: TEHKOMIACTBI, XITOPOTIACTHI U XPOMOILIACTHI UX CTPOSHUE, BUIBI U 3HAUYCHHE
B JKA3HU PACTEHUM.
4. TIpoayKThl KU3HEESITEIbHOCTH MPOTOIIACTA, 3allaCHbIE MU TATEIbHBIC BEIIECTBA.
5.Bakyonu u BelecTBa KIETOYHOTO coka. KpucTamibl.
6.Kierounass obosiouka u e€ crTpocHHE. BropwuHBIE W3MEHEHHS KICTOYHOM 000JI0YKH
L[EJUTIONIO3HbIE, KyTUHHU3AIU A, OAPEBECHEHHE, OMPOOKOBaHUE, OCTU3HEHHE U MIUHEPATU3allHsl.

7.IloHsiTHE O paCTUTENHHBIX TKAHSX,;
8.ITpuHIUITBI KTaCCH(UKAIIUH TKAHEH
9.00pazoBarenbHbIC TKAHH -MEPH CTEMBI,

a) BEpXYILEYHbIE
0) OOKOBBIC

B) BCTaBOYHBIC
I) paHEBBIE

3. CriocoOsl nenenus KIieTok. Murtos. Meiios.
4. TlokpoBHBIC TKAHU:

a) MepBUYHAs - MUAEpMa
0) BTOprYHasi - mepuaepma (Ipooka)

B) TPETUYHAs - KOPKA.
1. BerynureabHoe c10BO

Pacrenue, kak u BCAKUI dKUBOUM OpraHu3M, COCTOUT U3 KIETOK, MPUYEM KaKasi KIeTKa
MOPOXKIAETCS TOKE KIeTKOU. KieTka — 3To nmpocrteiimas u 00s3aTenbHas €IMHHUIA )KHUBOTO, 3TO
€ro 3JIEMEHT, OCHOBA CTPOEHUS, Pa3BUTHUS U BCEH )KU3HEAESITEIbHOCTH OPraHU3Ma.

CylIecTByIOT pacTeHUs, TOCTPOCHHBIE U3 OJJHOM -eAMHCTBEHHOM KIIeTKU. K HUM oTHOCSTCS
OJTHOKJIETOYHBIE BOJIOPOCIIN U OJHOKIETOYHBIE TPUOBI. OOBIYHO 3TO MUKPOCKOITMYECKHE
OpraHu3Mbl, HO €CTh U JIOBOJIEHO KPYITHBIE OJJHOKIETOYHBIE (ITTMHA OJTHOKIETOUYHON MOPCKOU
BOJIOPOCIIH alleTa0yIsIpUM TIOCTUTAET 7 cM). BOJBIIIMHCTBO pacTeHUit, C KOTOPHIMU MBI
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CTAJIKUBAEMCs B TOBCETHEBHOM KU3HHU, — 3TO MHOTOKIETOYHBIE OPTaHU3MBI, IOCTPOSCHHEIE U3
OoJBIIOTO YuciIa KIeToK. Hampumep, B 0THOM JUCTE IpeBecHOro pacteHus ux okosio 20 000 000.
Ecmu nepeBo umeet 200 000 nucTheB (a 3TO BIIOJIHE peaibHas nKdpa), TO YUCIIO KIETOK BO BCEX
Hux coctaiseT 4 000 000 000 000. [IepeBo B 1eI0OM COACPKHUT eiie pa3 B 15 Ooble KIETOK.

2. KakoBo cTpoeHHe pacTUTeJIbHOMH KIeTKH?

PacturtenbHas KieTka OTIMYACTCS OT )KUBOTHOW KIETKU CIIEIYIONMMU OCOOCHHOCTSIMH CTPOCHHSI:
1) PacTuTenpHast KIIETKA MMEET KIETOUHYIO CTCHKY (000J0YKY)

KieTouHasi cTeHKa HaxoIUTCs 32 MpeAeIaMy IIa3MajieMMbI (ITUTOIIa3MaTHYECKO MeMOpaHbI)
u oOpasyeTcs 3a CueT AESTEIbHOCTH OPraHOWJIOB KJIETKU: HHJOIIA3MaTHUYECKOM CeTH M arapaTa
I'onbmxu. OCHOBY KJIETOYHON CTEHKU COCTABJISET HEJII0JI03a (KJIeTYaTKA).

Knerku, oxpykeHHBIE TBEpIOM 000JOUYKOH, MOTYT BOCHPHUHHUMATh M3 OKPYXKAIOIIEH Cpembl
HEO0OXOJMMbIE UM BEIIECTBA TOJBKO B PACTBOPEHHOM COCTOSHUH. [103TOMY pacTeHus] MUTAIOTCS
ocMotHuecki. MHTEHCMBHOCTE K€ ITUTAHWUSA 3aBHUCHUT OT BEIWYHWHBI IMOBCPXHOCTU TCJIa PACTCHUA,
COMpHKacaroIieics ¢ OKpyKarotiei cpenoi. [loaromy y pactenuit Teno 00biie pacuaeHEeHo, YeM
y )KUBOTHBIX.

CylecTBOBaHHE Yy pAacTeHUM TBEpAbIX KIETOYHBIX O00JOYEK OOYCIOBJIMBAET €Ul OIHY
0COOCHHOCTh PACTUTENBHBIX OPraHU3MOB — WX HEMOJBUKHOCTh, B TO BPEeMs KaK Y >KHUBOTHBIX

Masio GopM, BeIyIMX MPUKPENICHHbIN 00pa3 )KU3HU.

2) YV pacTeHuii B KIETKE UMEIOTCS 0COObIEC OPraHOMIb — MJIACTH/BI.

o Hannuwme mnmactuj cBs3aHO ¢ 0COOEHHOCTSIMH OOMEHA BEIIECTB PACTEHH, UX aBTOTPO(PHBIM TUIIOM
nuTaHus. Pasznuyaror Tpu BUIA IIACTUL JetKoniacmbl — OECIBETHBIE TIJIACTHIbI, B KOTOPHIX U3
MOHOCAXapuJI0B M JIMCAXapUJ0B CHHTE3UPYETCS Kpaxmall (€CTh JISHKOIIJIACTHI, 3aracarompe 0emKu
WITH KU PBI);

e XJI0pONIACcmbl — 3€JEHbIE IUIACTU/IBI, COAEpXkAIME MUTMEHT XJIOPO(HUIUI, TAEC OCYILECTBIISICTCS
doTocuHTE3;

* XPOMONIACMbl, HAKAIJIMBAIOIME MUTMEHTHl W3 TPYIIbl KapOTUHOUJIOB, KOTOPbIE MPHUIAIOT UM
OKpPACKY OT JKEJITOM JI0 KPaCHOM.

3) B pactutenbHON KIETKE MMEIOTCS BaKyOJH, OTpAaHUYCHHBIC MEMOpPAaHON - TOHOILIACTOM. Y
pacTeHuil cinabo pa3BUTa CHCTEMa BBIJCICHHS OTOPOCOB, MO3TOMY BEIIECTBA, HEHYKHBIE KIIETKE,
HaKalJuMBalOTCA B Bakyoysix. KpomMe Toro, psii HaxkaljIMBaeMbIX BEIIECTB OMPEACIISIOT
OCMOTHYECKHE CBOMCTBA KICTKH.

4) B pacTUTEIbHOMN KIETKE OTCYTCTBYIOT IEHTPUOIH (KJIE TOYHBIM IIEHTP).

U3 Bcex MMpaBrUJ €CTb UCKIIIOYCHU AL

e HET KJIETOYHBIX CTEHOK Y MOJIOBBIX KIETOK PAaCTCHUN, Y HEKOTOPHIX BOJAOPOCIIEH;
e y Mapa3sUTUUYECKUX U CAPOTPOPHBIX PACTCHUHN HET MJIACTUI;
e IIEHTPHUOJIU ECTh Y HEKOTOPBIX BOJIOPOCTEH.

V Hu3mmx paCTCHI/Iﬁ KICTKH MOTIYT HIPCACTABJIATH coboit I.[eJ'IBIfI CaMOCTOSITEIIbHBIHN OpraHu3M.
Temo MHOTOKIETOYHBIX paCTeHI/Iﬁ COCTOUT M3 KOMIIJICKCOB KIICTOK, MMCIOIUX pPa3HLIC pa3MEphl,
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dopMy, BHYTpEHHEE CTPOCHHME U BBINIOJHAIOUME pasHble ¢GyHKIuU. Kierku, yrpatuBume B
IIpoliecce pa3BUTHS KUBOE COAEPHKHMOE, MOTYT y4acTBOBATh B IPOBEJACHUU BOAbI U T.1. [loaTomy
B OOTaHMKE TEPMUH <«KIIETKa» YIOTPEOJAeTCs MO OTHOLICHHMIO, KaK K JKUBBIM, TaK U MEPTBBIM
KJIETKaM.

Tunsl maactua?

Yro Takoe:

JeHKOoImIacToI?

XJI0pomIacThbi?

XPOMOILIACTHI?

- KAKOBO HX CTpoeHHe?

KaKoe 3HaYeHHe B )KU3HU pacTeHuii?

Ilnacmuodsl 3TO OpraHeIbl MPOTONJIACTA, XapaKTEPHBIE TOJBKO ISl PACTUTENHHBIX KIETOK.
OHH BBITIONHSIOT pa3IHYHbIe QyHKIUH, CBSI3AHHBIC, TJIABHBIM 00pa30M, ¢ CHHTE30M OPTaHUIECKUX
BEIIECTB. B 3aBHCHMMOCTH OT OKpack, OOYCIOBJICHHOW HaJWYMEM MUTMEHTOB, Pa3liMyaloT TPH
OCHOBHBIX THUIIA IJIACTHU: XJIOPOIIACTHI, XPOMOIIJIACTHI M JICUKOTIIACTHI.

Xnoponnacmwel - 3eieHble TJIACTUbI, COJEpXkale 3€JeHBbII NUTMEHT XIOopoQuiul U
HeOOJbIIOE KOJNMYECTBO KapoTMHAa u kcaHTodua. [naBHas ¢QyHKUMS XITOpOMIACTOB -
doToCUHTE3, B pe3yabTaTe KOTOPOTO MPOUCXOAUT O0Opa30BaHME OOTaThIX YHEPTHUEH OPraHUYECKUX
BewecTB. CuHTE3 xiopoduisia OOBIYHO MPOUCXOIUT TOJIBKO Ha CBETY, MOATOMY pacTEHHs,
BBIpAIliCHHBIE B TEMHOTE WJIU MIPU HEIOCTATKE CBETA, CTAHOBATCS OJIEAHO-KENTHIMH U HAa3bIBAIOTCS
IMUOAUPOBAHHBIMU. BMECTO THUITMYHBIX XJIOPOIIJIACTOB B HUX 00Pa3ylOTCs 2/MUONIACTbL.

B wierkax HU3NMX pacTeHHWil (BOJOPOCIEH) XIOPOMJIACThI KPYMHBICE U HEMHOTOYHMCIICHHBIE
(omuH wunu Heckonbko). OHU HMEIT pa3HOoOpasHyo GopMy (IIACTHHYATYIO, 3BE3AYATYIO,
JICHTOYHYIO U Jp.). Takue XJI0pOoruIacTsl Ha3bIBAIOTCS XpoMamogopamu.

Xpomonnacmuel TIPEACTABISAIOT COOOW TIUIACTHUIBI, COJEPXKAIME NTUTMEHTBI W3 TPYIIITHI
KapOTHHOHUJOB, UMEIOT JKEITYI0, OPAaHXKEBYIO HJIM KpPacHYK OKpacky. K kapoTmHOHMaaM OTHOCST
IMPOKO PAaCIPOCTPAHCHHBIC Kapomuisl (OPAHKEBBIC) U KCanmo@uiibl (KEIThie). XPOMOILIACTHI
UMEIOT pa3zHooOpasHyo ¢opmy. OHU 00pa3yrOTCS B OCEHHHX JIMCThSIX, KOPHEIJIOAaX (MOPKOBB),
3penbIX IIoJax U T.A. B oTiuyme oT XIopomniaacToB, GopMa XpoOMOIIIACTOB OYEHb U3MEHYHBA, HO
BHIOCTICII (PIIHA, YTO OOBSICHICTCS X MIPOUCXOKICHUEM U COCTOSTHUEM B HUX TUTMEHTOB.

Jletikonnacmol  3TO Menkue OeCUBETHBIC TUIACTHABI INAPOBUIHOM, SHIEBUIHOW WA
BepeTeHOBUIHOU (popmbl. OHU OOBIYHO BCTPEUAIOTCS B KJIETKAX OPTaHOB, CKPBITBHIX OT COJTHEYHOTO
CBETa: B KOPHEBHUIAX, KIYOHSX, KOPHSX, CEMEHAaX, CepJIeBHHE CTeONCH W OYeHb PEIKo - B
KJIETKaX OCBEIICHHBIX YacTel pacTeHus (B KIETKax 3MuaepMbl). YacTo JeHKOMIacThl cOOMparoTcs
BOKPYT S/Ipa, OKPY)Kasi €ro CO BCEX CTOPOH.

JlessTenbHOCTh JIGHKOTUTACTOB CHEIUATM3MpOBaHa M CBs3aHA C OOpPa30BAaHHEM 3aITacHBIX
BemiecTB. OJHM M3 HUX HAKAIIMBAIOT MPEUMYIIECTBEHHO Kpaxmai (amunionniacmol), ApyTUe -
Oenku (npomeonniacmol UM AletipOHONIACMbL), @ TPETHH - Macia (01eon1acmoi).

4. Kakue mDpoayKThl KH3HeJesiTeJbHOCTH mnporomaacra? Kakme 3amacHble
NUTATEJIbHbIE BellleCTBA ObIBAIOT?

B mporrecce xxu3HENEATENIFHOCTH MPOTOILIACTA BOSHUKAIOT pa3HOOOpa3HbIe IPracTUUECKIe
BCIIICCTBA - OHU OOPa3ylOTCS B IIUTOILIA3ME, HE PACTBOPSIIOTCS B BOJIe. BaskHeWas rpyrima u3 HuX
3aIlaCHbIC MTUTATEIIbHBIC BEIIECTBA.
benku, ®uphl, yriaeBoIbl U KPUCTAIUIBI. M30BITKM MUTATENFHBIX BEIIECTB MOTYT OTKIAIBIBATHCS B
3amac B CIELHANbHBIX OpraHax pacTeHUN: KIyOHSX, JIYKOBUIIAX, KOPHEBUII@AX U T.1. [IuTarensHbie
3allaCHBIE BEIIECTBA 3TO: OEJKHU, )KUPBI U YIIICBOIHI.

1. 3amacHbie OeNKH CleAyeT OTJIMYaTh OT KOHCTUTYIMOHHBIX. OHM TOYTH PACTBOPSIOTCS B
FOpSI‘-IGﬁ BOAC, KHUCIOTaX W MICJI0YaxXx, MHPU BbICBIXaHUU HCPCAKO KPUCTAIN3UPYIOTCA.
CymectByloT B JAByX ¢opmax: IJ000MIbl W KpucTawioujabl. OCOOEHHO pacrnpoOCTPaHEHBI
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aleiipoHOBbIe 3epHa. Vo1 OKpalmBaeT UX B TEMHO-KeNThIi 1BeT. KonmuecTBo 3amacHoro Gejika,
KOTOpbIE Yallle BCETO OTKIIAbIBAETCA B CEMEHaX, ObIBAET pa3an4yHoe. bosbiuoe koinuecTBO Oelnka
OTKJIa/IbIBAaETCsl B ceMeHax O0OOOBBIX pacTeHuil: cou, Hyra - 10 30%; B 3epHOBBIX - B MSTKOU
nmenue 10 9%, B TBep1oil - 10 22%. OTKIaAbIBalOTCS B BUIE AIEHPOHOBBIX 3€PEH.

2. YXupbl OTKIAIBIBAIOTCS B PACTCHHSX B OJICOILIACTAX, B BHUJIC )KHPOBBIX MU MACIISHBIX Karlelb.
OO6bIYHO OHHM pacmonaraercss B ruanoruiazme. OmpenenuTh HajlM4he Macia MOXXKHO PEaKTHBOM
cynan III, koTOphIii OKpanMBaeT €ro B OpaHKEBbIM LBET. PasnuuaroT 2 -BUAA Macell: KUPHOE
MacJio ¥ 3UpPHOE Maclio, BTOPOE HE OCTABJISET CIIE/IbI.

B cemenHax npakTH4YecKM BCEX pPACTEHUMN MPUCYTCTBYET Macilo, KaK 3alacHOE NUTATEIbHOE
BeIECTBO. B mojicoiHeuHmnke, XJIOMYaTHUKE, apaxuce, coe macio coctasisieT 10 40% oT macchl
CYXOro BeIlecTBAa. Macjao HUCHOJB3YeTCs YEIOBEKOM BO MHOIMX 00JacTsx, B TOM YHUCIE H
MEIULIHE

3. YrneBoasl OTKJIa/IBIBAIOTCS B aMHUJIOILIACTaX B 3amacaronmx TKaHSIX
pPa3IMYHBIX ~ OPraHoB,  OCOOGHHO B  KIyOHfX,  JYKOBHIIAa,  KOPHEBHIQX,  YacTh
CaxapoB OTKIajbpIBaeTCsi B BHUJE 3epeH BTopuuyHoro kpaxmaima - (C6H1005) m.
Poct KpaxMaJbHBIX  3€peH OPOUCXOAUT  TYTEM  HAJOXKEHHs  HOBBIX  CJIOEB
KpaxmMaja ~ Ha  CcTapele, IOTOMY OHHM  HMEIOT  CIOHCTYIO  CTpyKTypy.  Ecmm
uMeercs 1 LEHTp  BOKPYr, KOTOPOrO  OTKIQJABIBAIOTCS  CJIOM  KpaxMana,  TO

BO3HHMKAeT TPOCTOe 3epHO, ecnu 2 u  Oomee, TO  cinoxkHoe. [lomycnoxHoe
3epHO MMeeT JBa U Oojee  I[EHTPOB, Ha  KOTOPBIX  OTKIAABIBAIOTCS  OOLme
KpYIU. Crtpoenue KpaxMaJIbHBIX 3epeH MOYKET OBITDH AJUTATICOU THBIM
(6060BHBIC), OKpYTJIbIE (mmeHuna), MHOTOYTOJIBHBIE (xyKypy3a). Conepxanue
KpaxMaia B CEMEHax  pa3IUYHBIX  pacTeHuil  OblBaeT  pasHbIM. B KiIyOHsX
kaptodenst comepxkutcs  6-22%, B' 3epHe nmeHunsl  65-70%, B puce mo  80%
kpaxMana. [lo  dQopme  KpaxMaJbHBIX  3€p€H  MOXHO  OINPENeNUTh U3  KAKOro
pacTeHusi ~ caenaHa — MyKa.  PeakTHBOM — Ha  KpaxMaid ~— CIYXHT  Hol,  KOTOpBIH
OKpallMBaeT €ro B CHHUK 1BeT. @DepMeHT, palleIUISIONMPE  Kpaxmaia JI0  caxapa
MalbTO3bl  SBJISIETCST  aMmia3a.  Jlmacraza — pacmeruisier  caxap 0 DIIOKO3BI U

(bpyKTO3bI.

5. Uro Takoe Bakyoab? Kakme BemecTBa KJIeTOYHOro coka ObiBawT? YUTo Takoe
KPHUCTAJLJIbI PACTEHUI U KaKhe ObIBAIOT KPUCTAJIIbI?

BakyoJ1b — 10JIOCTB B IPOTOIIACTE SYKAPUOTHUECKUX KIETOK. DTO npousBoanoe DIIP.
Omna orpanndeHa MeMOpaHoil — mononiacmom. BHyrpeHHee conepkaHue Ha3bIBACTCS KIemOYHbIM
COKOM.

B MonoapIx, nensmmxcst KIeTKaX, BaKyoslb MPECTaBIIsSIeT COOON CHCTEMY KaHAIbIIEB U
My3bIPEKOB (TpoBakxyoseit). [1o Mepe pocTa KIETOK OHU YBEJIMUUBAIOTCS U CIMBAIOTCS B OJIHY
OOJIBIIYIO YeHmMpalbHYI0 8aKyob, KoTopas 3annumaet 70-90% odbeMa KIIeTKH, B TO BpeMsI Kak
MPOTOILIACT PACIIOIAraeTcsl B BUJI€ TOHKOTO MOCTEHHOTO CIIOSL.

Knemounwiii cok — 3T0 CIIaOOKHUCIIBINA BOJAHBIN PACTBOP PA3TUUHBIX OPTAHUYCCKUX U
HCOPraHNYCCKHUX BCUICCTB. Ilo XUMHUUYCCKOMY COCTAaBYy U KOHCUCTCHIIMN KJIETOYHBIA COK
3HAYUTENBHO OTINYAETCS OT IporiacTa. B Bakyonu HakarmivBaroTCs 3allacHbIE BEIECTBA U
KOHEUHbIE MPOAYKThI MeTabonn3ma KieTku («oTOpockl»). MHorma Bakyosb yuacTByeT B
pa3pyLICHUN TOKCHYHBIX MJIM HEHYXXHBIX KIETKE BELIECTB. B Hel Tarke 4acTO KOHLEHTPUPYIOTCS
pa3HO00pa3HbIe BTOPUYHBIC METAOOIHMTHI, TAKUE KAK MUTMEHTHI (NIaBOHOUIHOUN IPUPOJIBL,
QJIKAJIOU Ibl, TAHHUJIbI, TIMKO3UIBI.

DyHKyuu 6axKyonu:
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e  VYuyacTBys B TpaHCIOPTE M HAKOIUICHUM HEKOTOPbIX HEOPraHMYEeCKMX HOHOB, BaKyOJb
OCYIIECTBIISIET PETY/ISLUIO0 BOJHO-COJIEBOTO OOMEHA KICTKH.

e  U30OuparenpHas NPOHHMIIAEMOCTh TOHOIUJIACTa JJIS BOJBI M COJIEH TalKe BaXKHA IS
NoJIep)KaHusl TyprOpHOTO JaBlieHUs U obecredeHust ocMoca. Iloctynaromas B KICTOYHBIH COK
BO/Ia OKa3bIBACT JAaBJICHHE HA IIUTOIIAa3My, B Uepe3 Hee Ha CTEHKH KIETOK, BBI3BIBAS €€ yIpyroe
cocTrosiHUe, T.e. obecneumBas Typrop. IIpm HemocraTke BOIBI B KIETKE COKpam@eTcsi 00beM
BAaKyOJH W MPOTOIIACT OTHAENAETCS OT O000JOYKU. DTO SIBJIEHHWE Has3bIBaeTCs Iuta3Monu3. Ero
MOKHO BBI3BaTh MCKyCCTBEHHO IOTpPY)Kasi KJIETKY B THIIEPTOHHUYECKUI pacTBOp. [1nazmonus — 31O
o0paTuMBIi MpoIece, MPH BOCCTAHOBJIEHUH HOPMAJIBHOTO OCMOTHYECKOTO JAABJICHHS MPOTOIIACT
BO3BPAIIACTCS B IPESKHKIE TPAHULIBI (Oeniazmonus).

e B Bakyonm mpoMCXOIUT «3aXOPOHEHHNE» KOHEYHBIX MPOIYKTOB KHU3HEACATSIBHOCTH KICTKH.

e  lHorma Bakyosb y4acTBYeT B pa3pylICHHH TOKCHYHBIX MJIM HEHY)KHBIX KJIETKE BEICCTB.

Kpucramnel. PacTeHnss He MMEIOT CHEUHMAIBHBIX BBIACIUTEIBHBIX OPIraHOB WU HEPEOKO
HAaKallJIMBAOT KOHEUHBIE NPOIYKTHI JKU3HEIEATEIbHOCTH IpOTOIIacTa B BUJE COJEM OKcasiara
KaJIBIUSL WUIM KapOoHAaTa KalblKs, KOTOpble 00pa3yloT KPUCTAIIBI, OHU 00pa3yroTcs B KOpE WJIH B
JUCTBSIX, TEPUOAMYECKH COpAachIBAEMBIX PACTEHHUSIMH, OTKIAABIBAIOTCS HCKIIOYUTEIHFHO B
Bakyojsix. dopma HX pa3HOOOpa3Ha MOHOKPUCTAJUIBI IaJOYKOBHUJHBIE (CyXas uellys JyKa);
uronbpyaThie — paduabl (cyxas yemlysi YHT€pHUHU, B JIMCTHSAX JIAHJBIIIA); CPOCTKH KPUCTAIJIOB -
npy3bl (B JHUCTBSIX AypMaHa). Dopma KpHUCTAUIOB HEpEAKO crnenuuyHa A OMpPeneIeHHBIX
TAKCOHOB M MCIIONB3YeTCs Al UX MHKPOJMArHOCTUKH B (JAPMAKOTHO3WU, B MPAKTHKE CyAeOHOMN
AKCHIEPTHU3BI.

[IMCcTONUTHL (OT TPEY. «IIUTOC» - MBI3BIPb, «IUTOE» - KAMEHb), Yallle BCEro COCTOST W3
kapOoOHaTa KajJbLMsl MJIM KpPEeMHE3eMa U MPEACTaBISIOT  TPO3AEBHAHBIE 00pa3oBaHu,
303HUKAIOIME Ha BBICTYNAX KIETOYHOI 000J10uKU. XapaKTepHbI JUIsl KPAITMBHBIX, TYTOBBIX U JIp.

JlyOunpHbIe BelleCTBA - CIIOKHBIE OPraHMYeCKue COeNMHEHHs BsDKyiero Bkyca. Comm
JKeJle3a OKpallMBaIOT UX B 3€JIEHOBATHIN 1IBET. OHM IMPOKO pacpOCTPaHEHBI B IPUPO/IE.

B kope nyba ux 10-20%, B nuctbsax vag ux 15-20%, B xope uBbl 9-13%, xope 3BKanumnrTa
1o 50%, B ramnax ¢uctamku 10 75%. JlyOunbHbIE BEIIeCTBAa UCMONB3YIOT B METUIIUHE, HAIPUMED
npu 3a00JIeBaHUSX JIECEH, KNIIICUHUKA.

SImoBUTHIE BEECTBA B PACTEHUSX AENAT Ha 2 Tpynnbl: 1.Ankanouasl; 2. ['Tuko3uasl —
3TO OpPraHUYECKUE BEILECTBA CIOKHON CTPYKTYpBI. AJIKATOUIBI COAEPHKAT a30T, @ MNIMKO3UIbI €10
He uUMelT. B kopoOouke Maka Mpu pa3pe3aHUU CTBOPKH, HAUMHAET BBIJEIATHCS ONUU, B HEM
COJICPXKHUTCS 10 26 aNKaJIOMJ0B; U3 HUX OCHOBHBIE: MOP(HMH, KOJEHH, TIallaBeprH, TEPOUH u JIp. B
pacteHun OelieHa YepHasi COACPIKUTCS aTPONMH, THACIIMaMUH. DTH K€ aJKaJOU bl COIECPIKAaThCS B
nypMaHe. B kope nepeBa XuUHBI COJAEPKUTCS XMHHUH, LIMHXUHUH, HUHXOHUAUH. Pacter oHO B
TpPOIMYECKUX cTpaHax. B yae - kodeun, TeoOpomuH, Teoderuint, B Tabake ~-HUKOTHUH.

W3 rmuko3unoB Hambosiee M3BECTEH NUMHUTOKCHH, TUTOKCHH IOJy4aeMble U3 JUTUTAINCA
WJIM HaNepCTAHKU. B naHplle coaepKUTcsl KOHBAIATOKCUH, B afloHKCe (TOPUIBETE) - LIMMApUH,
aJIOHUTOKCHUH, CEPJICYHBIE TIIMKO3UIbI.

AJIKanouJ 0B MHOIO B COCTaBE€ pAacTEHUN NIPEJICTaBUTEIEH CEMENCTBA IacilEHOBBIE,
MaKOBBI€, JIIOTUKOBBIE, OypauHUKOBBIE, HET UX Y 3J71aKOBBIX, PO3OIIBETHBIX.

OxparieHbl BakyoJld B OCHOBHOM JBYMsI BHJIaMU NHUIMEHTOB: aHTOIIMAaH M aHToxjiop. B
KUCJIOM COCTaB€ KJIETOYHOTO COKa aHTOLIMAH JIaeT KPacHYI0 OKpPAacKy, LIEJIOYHOMN CpeJie - CUHION0, B
HEUTpaTbHON cpene - (GUONeTOBYIO. AHTOIIMAH TPEAOXpaHseT KICTKA PacTeHUU OT X0JoJa H
NENCTBUSL COJIHEYHOIO CBETA. AHTOXJIOP, HAllPUMEpP, OKPAIMBAET LIBETKU KAJICHIYJIbl B JKENTHII
L[BET.

Yrto Takoe kieTouHasi 000109ka? Kakoe y Heé crpoenune?

Knerounas oOonouka 0O0yciaBIMBaeTCsl OIpelesieHHY0 (opMy KIETKH, OTIENseT ee OT
apyroii. Kinerounas oOojouka pacmojyiaraercsi 3a IJIa3MalleMMOM ITMTOIJIa3Mbl, MPUAAET KIETKE
IPOYHOCTb. Yepe3 Hee JIeTK0 NPOHUKAeT BOJAA W  HU3KOMOJIEKYIpHBIE BelecTBa. Y
MHOTOKJIETOYHBIX OpPraHHW3MOB OOOJIOUKM COCEAHMX KIETOK COEIUHEHBbl MEKTHHOBBIMU
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BEILIECTBAMH, 0Opa3yIONMMHU CPEIHIOK MIACTHHKY. Malepanus - mpoIecc pa3beJMHEHUs KIETOK
Opyr OT Jpyra Tpu JACHCTBUM HEKOTOPBIX BEHIECTB (a30THAs KHUCJIOTA, KPEMKHE INEeJIOUH).
O6onouka TmpeAcTaBIseT CcOOOM MPOIYKT >KU3HEHeATeNbHOCTH mpoToracta. OCHOBY ee
COCTaBIISIIOT BBICOKOMOJICKYIISIPHBIE YIJIEBOJIbI, MOJEKYJIbl IIEJUTIOI03bI COOpaHHBIC B CIIOXKHBIC
nydykd - GuOpMIUIBI, oOpa3ylonme Kapkac, MOTPY)KCHHBIH B OCHOBY (MAaTPHKC), COCTOSIIYIO H3
TeMHUIIEIUTIONIO3 U TEKTHHOB. Mojekyna memtono3bl uinn kierdatka (COHro0s)n odeHs croiikasi,
HepacTBOpuMasi B pa30aBICHHBIX KHCIOTaX M JaXe B KOHIICHTPUPOBAHHBIX IIEIOYAX.
I'eMuLIenII0103b1 OTJIMYAIOTCS COCTABOM MOHOMETPOB M JIETKO T'MJPOJU3YEIOTCS Ha MaHHO3Y U
rajgakro3y. [IekTuHbI - 3TO moaucaxapusl, 00pa30BaHHBIE MOHOMETPAMHU YPAHOBBIMU KHCIOTAMHU.
OTH BellecTBa CKICHBAIOT 00OJOYKH COCETHUX KIETOK. B pazinMuHbIX OpraHax pacTeHHI MOXeET
MPOUCXOAUT MPOLIECC BTOPUUHOIO YTOJIIEHUS KIETOYHOM OOOJIOUKM NPU 3TOM cama 00O0JIouKa
OynmeT Has3bIBaThesi BTOpUYHOM. OHa, IJIaBHBIM 00pa3oM, BBIMOJIHSET MEXaHUUYECKYIO, OMOPHYIO
¢yakiuo. Ilpu 3ToM B 000JI0YKE KIETKH MOTYT OTKIAIBIBATHCS BEIIECTBA BOJHOW IMPHUPOJIBI.
OnpeBecHeHHUE: HA KIETOYHON 000JIOUKE OTKIIAIBIBACTCS MOJIUMEPHOE BEIIECTBO MOIH(ESHOIBHOMN
npupoasl -murauH - C57H60010, ogpeBecHeBIME KIETKM HE MPOIYCKAIOT BOLY U Kuciopoa. B
JPEBECHHE OHU CHAOXKaIOT BOJOW M PACTBOPEHHBIMHM B HEW BEIIECTBAMH BCE OCTAJIbHBIC TKAHM,
HakarumBaeT 10 80% Boasl B KIeTKax. PeakTMBOM Ha JIMTHHUH sBJsieTcs cadpaHUH U
dumropormotiua + HC1  (koHIL.), maer MainnmHOBOe oOkpammBaHue. OmpoOkoBeHme. B wimeTkax
OTKJIQJIBIBAETCS CYOEpPHH, KOTOPBIM OTKIAJBIBAETCS B TMPOOKE WIJIM TEPUAECPKE, SBIISIOIICHCS
BTOPUYHON MOKPOBHOI TKaHblO. O4YeHb MHOIO CyOepuMHa OTKIAJbIBacTCs y MpPOoOKOBOTO ayoda,
aMypcKOro 0apxaTHOTO JIepeBa, BHIMOIHSCT 3aUMTHYIO POJib, OllpenenseTcs peaktuBoM cyaaH 111,
MOSIBJISIETCSA PO30BOE OKpALMBAHUE.

Kyrunusanus xk1eToqHoil 000J0YKH BCTPEYAETCs B KIETKaX BEPXHEro AUACPMHUCA JTUCTA.
Kyrun - xupornogo6Hoe BelecTBO, IPOU3BOAUT €ro MpOTOIIACT, U Ha3blBaeTCs ATa IJIEHKA -
KYTHUKYJa, CIY)KUT 3alUTON JINCTY OT HEOIArONPUATHBIX YCIOBUN CPEIbI.

Ocnu3HEeHHe, MpU OSTOM Ha DSIUJCPMHUCE CeMSH MHOTUX PACTEHUU OTKIAbIBAIOTCS
cnu3ucThie BemecTBa. Cnu3b Urpaet OONBIIYIO POJIb TPU MIPOPACTAHUU CEMSH, HAallpUMep, Y CeMSH
aifBbl, Tpynm. OCOOEHHO MHOTO CIIM3H Y CEMSH JIbHA, Y Bojopocieil. Cln3KcThIe BEIECTBA MOXKHO
OOHApPY)KUTB MPHU TTOMOIIM YEPHOU TYIIM, KOTOPasi UX HE OKPAIMBAET, OKPAIIMBAs BCIO OCTAIBHYIO
94acTh KIETKHU.

XutuH - BemectBo C18H1305 ompenenstor mpu nmoMomm 60pa, KOTOPBIH OKPAIIMBAET €T0
B Oypblit 11BeT. Betpeuaercs B kieTkax OakTepuid U rpuOoB.

MuHepanu3aius - OTIOKEHHE KpEeMHE3eMa Y 37aKOBBIX, OCOKOBBIX M xBomei, SiOz,
OTIpEeNeNIAIOT CKUTraHueMm jucra. Ocraercss ckener M3 mecka. KpemHeseM npenoxpaHsieT JIUCTh
371aKOBBIX OT IMOEJaHUs KUBOTHBIMH.

7. IlousgiTHE O PACTUTCJbHbIX TKAHAX.

Yro Takoe TKaAHb? JBOJIIOIUA U IIyTH 00pa30BAHUS TKAHU.
CTtpoeHue pacTeHHUH YCIOKHSIIOCh B MIPOIIECCEe 3BOJIOIUHU B TEYCHHE MHOTUX MUJUIMOHOB JIET.
TkaHW BO3HHMKIIN Y BBICIIHX PACTEHUN B CBS3U C BBIXOJIOM MX Ha CYIly M MaKCHMaJTbHOU
CreluaIn3aliy JOCTUIIIH Y TOKPITOCEMEHHBIX. [lepBbie OpraHu3Mbl, KOTOPbIE BBIILIN Ha CYIITY
HMeEJIU TeJI0, KOTOPOEe HA3bIBAIOCH maiom (CI0EBUILEM). Y BOJOpOCIEH, faxke Haubosee
CIIO’)KHOYCTPOCHHBIX, YHCIIO PA3TUYHBIX THIIOB KJIETOK He mpeBbimaet 10, y MXOB HX YK€ — OKOJIO
20, y manopoTHHKOB — OKoJi0 40, a y TOKpbeITOCEMEHHBIX — Oouee 80.
HauGonbiee pazHooOpa3ue TKaHe HaOII0AAeTCs y B3POCIBIX MOKPBITOCEMEHHBIX PACTCHHI.
OnHako eciii pacCMOTPETH 110 MUKPOCKOTIOM CTPOEHHME 3apo/bliia Jito00ro CEMEHH, TO BUIHO,
YTO BECh OH COCTOUT U3 OJHOPOJIHBIX KIETOK C TOHKUMH LIEJITIOI03HBIMU CTeHKaMu. Bee kiieTku
JKHUBBIE, C TYCTOM LUTOIIA3MOW U OTHOCUTENILHO KPYITHBIMU siipaMu. [Ipu mpopactanuu ceMeHu
OHH MHTEHCHUBHO JEJATCS IYTEM MUTO3a. DTO KIETKH 00pazoeamenbHou mKaHu. bolbIIMHCTBO
BO3ZHHKIIMX M3 HUX KIETOK B3POCIOTO PACTEHUS BUAOU3MEHSIOTCA U MIPEBPAIAIOTCS B Apyrue —
yKe nocmosinuvie mkanu. B oTan4dne ot KIeTok 00pa3oBaTeNbHBIX TKaHEH KIETKA MOCTOSHHBIX
TKaHel quddepeHIUPYIOTCS B MPECHHTETHYECKOM Mepuo/ie HHTepdasbl U, CIeT0BATEIBHO, K
JETICHUIO HE CTTIOCOOHBI.
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Takue ciennanu3upoBaHHbBIE KIETKH, COOpaHHBIE B OIpeJIe/IEHHbIE TPYIIBI U 00pa3yloT
TKaHb.

Tkanwbro HA3BIBAIOT IPYIINY KIETOK, UMEIOLMX OAUHAKOBOE IIPOUCXOXKICHUE, OJHOPOIHOE
CTPOCHUE U BBIMOJTHSIONMX OJTHY H TY ke (DYyHKIHIO.

8. puHumn kiaaccnd KAy TKaHe .

Kak noapasgensija TKaHM HCKYCCTBEHHAsl CUCTeMa KiIacCu( UKALMM TKaHe,
paspadoranHas nepBbIM ¢urorucrosorom I'. Jimakom?

[epsoiii putorucronor I'. Jlnuk (1807) mpemnaran pa3aenuTh TKAHH HA 2 TPYIIITHI:
napeHxumuvie U npo3eHxumHule. IT0 ObliIa HCKYCCTBEHHAs CHCTEMA.

JlaiiTe moHsATHE ecTeCTBEHHbIM Ki1accudukanusam Tkaneii m: 1. FO. Cakcy (1868); 2. A.
Heb6apu (1871); 3. C. llIBenaenep, I'.I'abepaanau (1879):

[lepBas ectecTBeHHas Ktaccudukamnus Obuta mpemioxkena guzunosorom F0.Cakcom (1868). On
MOApA3Aesul TKAaHU Ha 3 TPYIIIbI: TOKPOBHBIE, TPOBOISIIME, OCHOBHBIC. DTa Kidccupurayus
mopghogpuzuonoeuueckas. CoBpeMeHHas KiiaccuUKallisl OCHOBAHA Ha JBYX HAYYHBIX IIKOJaxX: A.
Hebapu (1871); oH yYUTHIBAJI HCTOPHIO PA3BUTHS M BTOPask YUUTHIBAET MOPGHO(DU3UOIOTHIECKUE
ocobennoctu. (C. llIBenaenep, I'.I'abepnanau, 1879). Knaccudukaiuun oCHOBaHEI Ha EHHCTBE:
duznonornvyeckux QPyHKIui, MOPHOIOTHH, TPOUCXOKICHHH, MECTOTIOJIOKEHUH.

Yo BbI 3HaeTe 0 ) YHKHHOHAJIBHOM U MepUCTeMO-() OpMUpYIOLIE i KJIacCH( UKAINHA TKAHEH?

Bce Tkanu nensitest Ha 6 Tpynin: QOpa3QBATEIBHEIS (MEPUCTEMBI ), IIOKPOBHBIE, QCHOBHEIE UITH
BRIIOQJIHAOUINE, MEXaHMYECKUE, NTPOBQJSIIME, BRUICIUTEIRHEIC.

TkaHu, BO3HUKIME U3 TEPBUYHBIX MEpUCTEM (U3 TPOKAMOU S U MEPULIMKIIA), HA3bIBAIOTCS
nepguyHbLIMY, 00pa30BaHHbIC BTOPUYHBIMU MEpUCTEMaMHt (M3 KaMOUs U (peJisToreHa) Ha3bIBAIOTCS
8mopUYHbLMY. Y pacTeHUH Ki1acca OJHOJIOJbHBIX BCE OPraHbl MOCTPOEHBI U3 IEPBUYHON TKAHH, Y
JBYJIOJIBHBIX UMEIOTCS KaK MIEPBUYHBIE, TAK U BTOPUYHBIE MEPUCTEMBI.

9. OopaszoBareJbHble TkaHU. CTpoeHue U ¢ YHKIMH.

Onunmre od0mme 0co0e HHOCTH 00pa30BaTeJILHON TKAHU:

PacteHus B OTIIMYUN OT KUBOTHBIX PACTYT B TEUEHUE BCEH CBOEH XKU3HU. PaKTOpOM,
OTPaHHUYUBAIOIIMM UX POCT, SIBJISIETCS. HE BO3PACT, KaK y )KUBOTHBIX M YEJIOBEKA, @ CE30HHOCTh KaK y
JTUCTOMAIHBIX IEPEBBEB U KyCTAPHUKOB. Mepucmema Ui 06pasosameibHas MKaHb MOSBUIIACH HA
0oJiee BBICOKOM HCTOPHYECKOM Pa3BUTHHU Y MHOTOKIETOYHBIX pAaCTCHUH. «Mepucmocy- NeNuMBbIi,
«cmema»- TKaHb, OHA COCTOUT U3 KIETOK, ITOCTOSHHO AEJISAIMXCS, ¥ U3 3TOW TKaHU 00pa3yroTcs
pa3zHooOpasHble 1o (opMe U BHITOIHSIONIMM QYHKIIUAM KIETKA. JTO B OMOJIOTUN HA3bIBACTCA
oughgpepenyuayus - pazaeneHrue KICTOK M0 PyHKIUSIM, UMCIOIMM Pa3HYIO CIICIHATN3AIIHIO.

Kak padoraeTt oOpa3oBare/ibHasi TKaHb?
HoBooOpazoBaHue KIETOK TPOUCXOJUT B PE3YAbTaTe MUTOTHYECKOTO JETICHHS KIETOK
00pa3oBaTEIbHBIX TKAHEH.
Iocne kax10ro neneHus OAHA U3 CECTPUHCKUX KIETOK OCTAETCs B MEPUCTEME, a Jpyras
BKJIIOUAETCA B HEAEAIMecs TKaHU. [lepBble KIETKH, TPOJODKAIOIME JEIUTHCS, Ha3bIBAIOTCS
UHUYUATAMU, BTOPBIE — NPOU360OHbIMU UHUYUALel. IHUIHaIm MOTYT COXPaHSTbCS OYEHb JOJIO,
B TE€UEHHUE BCEH KU3HU pacTeHUs (Y HEKOTOPBIX PACTEHUH THICAYH JIET). DTO CBA3AHO C UX
CIIOCOOHOCTBIO JICNUTHCS HEOMPEAETICHHO MHOTO pa3 (puc. 1), obecrieunBas HeMpepbIBHOE
HapacTaHHUE MacChl pacTeHUs. Te0 Ha3eMHOI0 pacTeHUs] — PE3yabTaT padOThl OAHON WK
OTHOCHUTEIbHO HEMHOTUX MHUIIMAIbHBIX KIETOK. IIpon3BogHbIe MHULIMATIEH 1eNATCS OAUH WIIN
HECKOJIBKO pa3 M MPEBPALAIOTCS B TOCTOSIHHBIE TKAHU. TakuM 00pa3oM, MeprcTeMa BKIIOYaeT
HHHUIHUATIU 1 UX HEITOCPEACTBCHHBIC ITPON3BOAHEIC.

CYH_ICCTByeT JABa IIpUHIOHUIIA KJ'IaCCI/I(l)I/IKaLII/II/I MCPUCTEM:

1. 1o mpoucxoXaeHuIo;
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2. [0 MECTOIOJIOKEHUIO.
Kakue MepucTeMbl ObIBAKOT M0 MPOUCXOK/IE HUIO?
Ilo npoucxoocoenuro pa3aeisoT MEPUCTEMBI:

a) TepBHUYHBIC
b) BTOpHUHBIE.

Ilepsuunvie mepucmemvi(npomepucmemst) - 370 SMOPHUOHATBHBIC TKAHU, KOTOPHIC AKTHBHO
nensrcs U muddepeHIupyoTCs.

Bmopulmble mepucmemsbl BOSHUKAIOT, KaK IIpaBUJIO, TIO3AHEC IICPBUYHBIX, U O6YCJ'IaBJ'II/IBaIOT
POCT OpraHoB B TOJIIMHY.

Tunnl MEPUCTEM IO MECTOPACITOJTOKCHULO:
Ilo mecmononoocernuio B pacTCHUHU OBIBAIOT:

a) BepxyueuHsble (anMKaJIbHbIE) MePHCTEMbI, OHM HAXO/AATCS HAa KOHIIAX TJIABHBIX U
OOKOBBIX Ocell cTeOS U KOPHSL.

Omnpexensier pocT opraHa B JUIMHY.

B anmkaneHoi# Mepucteme [antmreitn (1868)Bbiaenser Tpu O10Ka:

1 oepmamocen - HapyKHBIN CI0U, POPMUPYET SMHUACPMY U SMTHOJIEMY.
2. naepoma - 00pa3yeT HEeHTPaTbHbII IUIUHIP.

3. nepubnema - pacrtoyio’KeHa B CEpeIMHE MEKIY IEPMAaTOTCHOM U TUIEPOMOH, U3 Hee
dopMupyeTCsl TIepBUYHAS KOpa.

B anukansHoi#t Mepucteme [lmua (1925)Be1aenseT aBa 010Ka: TYHUKY, BEPXHUM CIIOH, KIETKH
KOTOPOTO JENIATCS MEPIEHIUKYIIPHO K ITOBEPXHOCTH OpraHa (aHTHKIMHAIBHO).

0) Kopnyc, ocHOBHOI1 GJIOK KIETOK arekca, KOTOpPbIe ACISATCS MPOJI0JIBbHO K TOBEPXHOCTH
opraHa (MepuKIMHaNBHO). I3 TyHUKM pa3BUBaeTCs 3MUAepMa, HHOTIa YaCTUYHO [TepBUYHas kopa. 13
KOpITyca MepBUYHAs KOPa U LIEHTPAIbHBIN HMJIMHAP. ANIEKChl KOPHEH HMEIOT 3H/IOTEHHOE 3aJI0KEHUE,
He 00pa3yloT HU JINCTHEB, HU OOKOBBIX BETBEH. ATEKChl cTebsiell MMEIOT HK30TeHHOe pa3BuTue. B
anuKaJbHOU MepucTeMme GopMHUPYIOTCS 3 OJ0Ka TKaHEH:

1 npomoodepma - oOpa3yeT B JanbHEHIIIEM MTOKPOBHYIO TKAHb.
2. npokamo6uil - TPOBOSIIYIO TKaHb.
3. ocHosHas mepucmema - 00pa3yeT OCHOBHYIO TKaHb.

B) BokoBbIe 1aTepanbHbie MepucTeMbl. Ha mornepedHom ce4eHuN 0CeBBIX
OpraHOB OHU PaCIONI0KEHbI KOJIBLIOM, 110 Nepudepun. bokoBbie MeprCcTEMBI 110
MIPOUCXOXKICHUIO OBIBAIOT:

1- nepBuuHbBIE (TpoKaMOMHi, TepUITKIT). M3 KIIeTok mpokaMOus oOpaszyercs aBa
BH/Ia MPOBOAAIIMX TKaHEH: IEpBUYHBIC (UIOAMA U KCHIIEMA, U3 KIETOK MEPUITNKIIA B
KOopHE (POPMUPYIOTCSI TKAaHU OOKOBBIX KOPEIIKOB.

2 - BTOpuYHBIe (kamOuii, ¢emnoren). M3 kieTok kaMOusi oopazyeTcs
MPOBOSAIIME COCYIBI (MTIOIMBI U KCHJIEMBI, U3 KIETOK (peJutoreHa M npoOKOBOTO
KaMOMs1 00pa3yroTCs KIETKH TPOOKU MK (esieMbl U PeIuToAepMBbl - IIPOOKOBOM
TKaHU.

r) UnTepkassipbie (BCTaBOYHbIE) MepUCTEeMBbI. 3aK/I1a/IbIBAIOTCA B
0a3aJIbHON YaCTH MEXKIOY3JIUK M0OeroB u TUCTheB. VX nesTenbHOCTh
KpPaTKOBPEMEHHA. Y XBOIICH, 3/1aKOB U CENIbAECPEHHBIX OHU PAOOTAIOT
IPOJIOJKUTENIbHOE BpeMsl. Bce BeretaTuBHbBIE TOOETH TPU OCHOBAHUU MEXA0Y3IHI
CIIOCOOHBI K MHTEPKAIPHOMY POCTY, IIPU 3TOM CTEOEIb yTOIIACTCS.
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n) PaneBble (TpaBMaTH4YeCKHe) MepUCTeMbl. MOTyT BO3HHKATh B JIFOOOH
4acTu Teja pacTeHUs, r/ie Oblla HaHeceHa paHa. BO3HUKAIOT OHU U3 JKUBBIX KIETOK,
PasIUYHBIX TAPEHXUMHBIX TKAHEH, IPH 3TOM 00pa3yeTcsi KaJultloc - HapocT,
3aKpBIBAIOIIMI PaHYy.

Jlononnenus.
Hutosoruyeckue ocodbeHHocTH MepucTe M. Hanbonee THIHMYHO BBIPAKEHBI y
anuKanbHbIX MepucTeM. KileTkn — n30quaMeTpuyecKkie MHOIOTPAHHUKI — HE Pa3/ieicHbl
MeXKIeTHUKaMU. KiieTouHble CTEeHKH TOHKUE, C MAaJIbIM COZIEpKaHUeM LeJuTioio3bl. [ Tonnazma
rycTas, siIpo KpYyImHOE, PacloyiokKeHO B IIeHTpe. B nuromniame Gonblioe yucio pubocoM u
MUTOXOHJPUM (MIET SHEPTUYHBII CUHTE3 OCJIKOB U APYIUX BEIIECTB). MHOIMOYMCIEHHBIE BaKyOIH
OYEHb MEJIKHE.
KneTku narepaibHbIX MEPUCTEM HEOJIMHAKOBBI 10 BEIMYMHE U popMe. ITO CBA3AHO C pasIuUUsIMU
KJIETOK ITOCTOSTHHBIX TKaHEN, KOTOpbIe U3 HUX 00pa3ytorcs. Tak, Hanmpumep, B KaMOUM €CTh
MapeHXUMHBIE U PO3EHXUMHBIE KIIeTKH. V3 mapeHXuMHbIX HHULIH el 00pasyeTcsl 1apeHxuma
MPOBOSIIMX KOMIUIEKCOB, a U3 MPO3EHXUMHBIX — COOCTBEHHO ITPOBOISIIE FTEMEHTHI.
PocTtTm nudppepeHuupPOBKA KJETOK MepH CTeM bl [Iponiecc conpoBox-
JaeTcs yBelnueHueM o0beMa U u3MeHeHHeM opMbl KIeTOK. TOHKHE KIeTOUHbIE CTEHKU
CIIOCOOHBI K PaCTsHKEHHIO, KIIETKH NMPUOOPETaoT pa3mMepsl U GopMy, XapakTepHbIe s
MTOCTOSIHHOM TKaHU. POCT coceTHUX KIETOK MPOUCXOAUT OOBIYHO COITACOBAHHO, YTO
o0ecreunBaeT COXPaHHOCTD MIIa3MOAECM MEXKIY KieTkamH. [IpoTomniacTsl KIeTOK, CBsI3aHHBIE
MJ1a3MO/IECMaMH, O0pa3yIOT eIUHYIO )KUBYIO CUCTEMY — C U M N Jl d C M.
WHorna kneTku pacTyr MHaue, BHEIPSSICh MEXKY COCEAHUMU, UX CTEHKU CKOJIB3AT OTHOCUTEIBHO
apyr apyra. Tak MOTYT BO3SHHKATh JUIMHHBIE MIPO3EHXUMHBIE KIIETKH MEXaHUYECKUX TKaHEW U
MJIEUHUKOB.
KoHkpeTHBIH yTh pa3BUTHS KJIETOK MEPUCTEM OMPEIEIISIETCS UX MOJO0KEHUEM B PACTEHUH —
eIMHOU cucTeMe, CocoOHOM K camoperyasiuu. [loTeHInanbHO KIETKU MEepUCTEMbI MOTYT
IIPEBPAILATHCS B pa3IM4HbIEC TKAHHU.

10. Crnoco0bI aeaenus kiaeTku. Muros. Meiio3s.

Pocrt paCTeHI/II\/'I IPOUCXOANT 3a CUHET YBCIIMYCHH A YHCJIa KIICTOK B paCTylliMX OpraHax, mpomnecc
Pa3MHOXKCHU A U OIJIOAOTBOPCHU S TAKKE CBsA3aH C NCJTICHHUEM KIICTOK.

Kakue cmoco0bI nejieHns KiaeTok Bl 3Haere?
CymectByeT Tpu crioco0a AeNIeHUs KIETOK: amumo3 - IPsSMOe JIeJICHUE,
MUmMO3 - HETPSIMOE JICTICHUE 1 Melio3 - 00pa30BaHMUE MOJIOBBIX KIETOK.

Amumo3, nau npsAMoe AeJICHHUE, CaMbI TPOCTOM CIIOCO0 JIeNeHus KIETOK, XapaKTepeH JUis
MPOCTEUIIMX OJTHOKIETOYHBIX OpraHu3MoB. OTKphIT B 1840 roay JKene3HOBBIM.

Mumos3 - (kapuOKHHE3), OCHOBHOM CIIOCO0 IeJIeHHSI COMaTUYECKUX KIETOK, T.€. KIETOK,
COCTaBJISIIONIMX TeJNO pacTeHuil. MuTo3 Briepsbie HaOmogan Yuctskos (1874r). B 1875 roxy
CtpactOyprep BBeJ TEPMUHBI aMUTO3, MUTO3, MEHO3.

Yt1o Bl 3HaeTe 0 MUTOTHYECKOM LUKJIE ?

Mumomuueckuti yuxi - COCTOUT U3 HHTEP(HA3bl M MUTO32, TECHO CBS3AHHBIX IPYT C JPYTOM.
HNuTtepdaza, nim daza mokos, Hanbosiee MpoaoDKUTeNbHAsA. B 3Toi ¢aze mponcxoasaT BaKHbBIS
OMOXMMUYECKHE TTPOIIECCHI, TOrOTABINBAIOIIME KIETKY K AeneHut0: penynnukanus JJTHK,
HAaKOIUICHHE BEIICCTB U dHEPTUU. B mHTepdase paznuvaroT Tpu nmepruoaa: npeacunrerndeckuii Gi
(poct u moaroroBka k yasoenuto JIHK), cunrernyeckuii S (cunres JJHK) u nocrcunternueckuit G2
(MOATrOTOBKA K MOCTPOCHUIO BEPETEHA U HAKOIIJICHUO SH eprun ). [Ipy KapuOKWHETHYECKOM JCTICHUH U3
OJTHOM MaTEPUHCKOHN KICTKH BO3HUKAIOT JBE JIOYCPHUE, CXOIHBIC MEXKy COOOM.

W3 nunnouaHo# knetku (2N) 0Opa3yroTcs ABE IOUEpPHUE C AUTLIONAHBIM HA0OPOM XPOMOCOM.

Craanm MmuTo3a:
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B mporecce MuTO3a BBIACISIOT CTaAuu: npogdhaza, memaghasza, anaghaza n menogasa. llpu
U CCIICIOBAHUU O]l MUKPOCKOTIOM 1p0oghasbl 3aMETHO TIOSBIICHUE XPOMOCOM, KOTOPBIE 3aTEM
YKOPaYHUBAIOTCs, 000COOISIOTCS M pacioiararoTest 6osiee yrmopsmoueHHo. B koHile mpodasbl saepHas
000JI0YKa C SAPBINIKAMUA HCUYE3AI0T -TOSBISCTCS BEPETEHO JCJICHUS, K KOTOPOMY TPUKPETLISIOTCS
XPOMAaTHIBI.

B memagase yxopoueHHBIE XpOMOCOMBI COOMPAIOTCS B OJJHOH MJIIOCKOCTH - SKBATOPHUAIBHON
MJIACTUHKU. XPOMATH/Ibl HAUMHAIOT OTJCIATHCA IPYT OT JIPYra, OCTaBasiCh CBS3aHHBIMU JIMIID B
o0nacT 1eHTpoMepbl. MUKPOTpYyOOUKH 00pa3yroT psa HUTEH, paCOIOKEHHBIX MEXKITY TTOTI0CaMHU
saapa moJ00HO BepETeHY (MUTOTHYECKOE BEPETEHO).

B anagase npoucxomut nenenue nentpomep. Kaxmas xpomocoma paszensercs Ha J1Be
CaMOCTOSITEIIBHBIE XPOMATH/IbI, KOTOPBIE CTAHOBSTCS CAMOCTOSTEIILHBIMU JJOYSPHUMH XPOMOCOMaMH.
C moMotpio HUTEH BepeTeHa OHU IBHKYTCS K mojrocam. K MOMEHTY HacTyrieHus menogassl
JIOYEPHUE XPOMOCOMBI JOCTHTAIOT IOJIOCOB KIETKU, BEPETEHO NCYE3aeT, XPOMOCOMBI Ha0YXaloT,
VIUTUHSTIOTCS] ¥ TIOCTENIEHHO CTaHOBSTCSI BHOBH HEPA3IMUYMMBIMU, TPHHUMAs (POPMY XpOMAaTHHOBBIX
Hutel. OTHOBPEMEHHO MOSBIISIOTCS SIPBIIIKA U sfepHas 000J104YKa BOKPYT HOBBIX IBYX SEP,
Ka)KJI0€ U3 KOTOPBIX BCTynaeT B mHTepda3y. [Ipo1onKuTeIbHOCTE MUTO3a B CPETHEM COCTaBISeT 1-2
yaca. [Tociie MuTO3a MPOUCXOIUT JeneHue KieTku (1uToknues). [Ipu aToMm 0Opasyercs cpeauHHas
IJIaCTHUHKA, COCTOAIIAA M3 IMMCKTUHOBBIX BEIICCTB, ITPOU3BCACHHBIX allllapaTOM FO.HBI[)KI/I, KOTOpBIﬁ
dopMHpYyeT CTEHKH JOYEPHUX KIETOK. MHTO3 OCYIIECTBIISETCS IO MEPE POCTA TEa, TIOITOMY €T0
HEPEJIKO Ha3bIBAIOT COMATHYECKUM JICTICHUEM, (COMa - TEIIO).

Meii03 ¥ €ro OCHOBHbIE XapPAKTE PUCTHKH:

Metio3 (0T Tped. «metio3uc» - yMEHbIIEHUE) - 0COOBIN CITOCO0 IeJICHU S KIIETOK, TPU KOTOPOM B
OTINYHE OT MUTO3a IIPOUCXOIUT PEAYKIUSI (YMEHBIIICHIE) YU CIIa XPOMOCOM U TIEPEX0/1 KIETOK U3
JMTIION THOTO COCTOSIHUSL B TAILTONIHOE. Meii03 -OCHOBHOE 3BE€HO ITpoliecca B 00pa30BaHUU T'aMET, T.C.
rameToreHe3a. Meno3 COCTOUT U3 2 MOCIEI0BATEIbHBIX ACICHUM Apa, B IPOIIECCE KOTOPBIX
yasoenue JJHK npoucxonut oaun pas. [{Ba genenus Meiio3a cOnpoBOXKAAIOTCS peayKIUen
(YMEHBIIICHMEM) YHCIIa XPOMOCOM U KJIETKA MEPEXOAUT U3 JUIIOMTHOTO COCTOSHUS B TaIllJIOUIHOE.
OTauuuTensHON 0COOCHHOCTHIO TTEPBOTO JICTICHUS MEH03a ABJISETCS CJI0KHOE U PACTIHYTOE BO
BpeMeHU npodaza, B KOTOPOU BBIIEISIIOT 5 CTaauii, BO BpeMsi KOTOPBIX MPOUCXOIUT, T. Ta3.
MepeTacoBKa TEHOB, OOMEH YJ4aCTKaMHU XPOMOCOM — KPOCCHH - roBep. OcTanbHbIe (a3sl TPOTEKAIOT
KaK ¥ [PU MUTO3€, HO MEX/y IEPBHIM U BTOPBIM JETICHUEM HE TPOUCXOAUT PeAyIIuKaIus (yABOCHHE
YHClIa XpOMOCOM), TTOATOMY B pe3yJibTaTe Melio3a oOpasyercs 4 KISTKH, KaKaash UMEeT rarIonIHbIN
Ha0o0p xpoMocoM. M3 3Tux Ki1eTok GOpMHUPYIOTCS B AalibHEWINEM 4 CriepMaTo30M/1a, a Ipu
(bopMUpOBaHUHU SUIEKIETKH TPU OOLIUTA OTMUPAIOT. Y pacTeHUH MPOIeCChl MeH03a MOKHO
Ha0JII01aTh BO BpeMst 00pa30BaHUs CIIEPMHUEB B MBLIBIIEBON TPYOKE U SHIIEKIETKH B 3apOIBIIIICBOM
MEIIIKE.

11. ITokpoBHBLIE TKAHM.

IlokpoBHBIE TKaHM pacHoOjaraloTCs Ha TpaHUILle C BHEIIHEH cpenol. bonpmHCTBO
COCTOUT W3 IUIOTHO COMKHYTBIX KHBBIX, PEKE MEPTBBIX KIETOK.

BeimonHstoT GapbepHYIO POJIb, 3alMITAS BHYTPECHHUE OPTaHbI OT BBICHIXaHUSI U TIOBPEKICHUSL.
[TokpoBHBIE TKaHHU - Oapbep IS TPOHUKHOBEHUS MMATOTeHHBIX MUKpoopranu3mMoB. O0pazoBaiach OHa B
MPOLIECCE BOJIOIMY B MOMEHT BBIX0/Ia PACTEHUI U3 BOJHOM cpeibl Ha cyiny. OHa BOSHUKAET U3
MEPHUCTEM.

Kakue nepBuyHble NOKPOBHbIE TKAHU Pa3inyaioT?
PaznuuaroT nepBUYHbBIE TOKPOBHBIC TKAHU
1 TlepBuuHble - snudepma u snubrema
2. BropuuHsble - nepudepma (npodka), odpaszyercs: u3 QeuioreHa

3. TperuuHas - pumuoom NI KOpKa.
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3mu]epMa H €€ OCHOBHbIE 0CO0€HHOCTH:

Onudepma: TUCTHS U MOJIOJIbIE ITOOETH KaK MEXOM ITOKPBITHIE OTHOPOTHON IIEPBUYHOM
ITOKPOBHOM TKaHbIO - sniuiepMoii. OHa BO3HUKAET U3 KOHYca HapacTaHus TyHuKH. HapyxHas
MOBEPXHOCTh KIETOK 3IHAEPMbI YaCTO MOKPHITA CI10EM KYTUKyNbl. OHa MOXKET IOCTUTaTh
3HAYUTEIBHON TOMIMHBI. OTCYTCTBYIOT MEKKICTHUKH, KIETKU TUIOTHO COMKHYTHI. [ TaBHAs (yHKIIHS
SMUACPMBI PETYIISIIHS Ta3000MEHa W TPAHCIIHPAIHS, T.€. HCIIapeHue BObI pacTeHueM. OHH
OCYILECTBJISIIOTCS. Yepe3 YCThHIA, HO MOTYT YaCTHMUHO U yepe3 KyTHUKyly. dopma KIETOK 3MUAEPMbI
pasnuyHa. BHYTpHY KIETKH MPUCYTCTBYET OJJHA KPYITHAs BaKyoJib. OOBIYHO KJIETKU 3ITHICPMBI
OecLBETHBI, HO MHOT/1a, OCOOCHHO B KJIE€TKaX IJIOJOB IIBETKOB, MOTYT OBITh OKpALICHHBIMU. Y
HEKOTOPBIX paCTeHUH MO MHUAEPMOIl pacoiokeHa ocolasi TKaHb - 2unodepma (y XBOU COCHBI).
BreinonHsieT MexaHH4ecKyt0 (DyHKIHIO U TPEJOXpaHseT OT UCTapeHUsl.

ITpou3BoaHbIE dNINAEPMBbI:

Yembuya - BRICOKO crielMann3upoOBaHHbIE 00pa30BaHUs AITUIEPMBI COCTOST U3 ABYX
3aMBIKAIOIMX KIETOK M YCTbUYHOM 1mieny. CTEeHKH 3aMbIKAIOUMX KIETOK YTOJILEHBI HE paBHOMEPHO.
Bproumsbie (0kou1o mesn) Tomme cMeHHBIX. [1lenb MoXkeT pacumpsThes U Cy)KaThCs, PEryIupys
TpaHCHUPAINIO U Ta3000MeH. [lof1 Hell NeXUT AbIxaTeNbHas UM BO3AYIIHAS MOJIOCTh, OKPY>KEHHAs
KJIETKaMH MSIKOTH JiicTa. KileTKu nuAepMbl MPUMBIKAIOIIHE K 3aMBIKAIOIIMM HA3bIBAIOTCS TOOOYHBIE
UJTH OKOJIOYCTBMYHBIMU. BMecTe oHM 00pa3yroT ycThbUuHBIN anmnapar. OT CTpOeHUs YCThUYHOTO
arnmapara 3aBUCUT YCThHYHBIN TUTI. VX M3ydeHue Moaydniio Ha3BaHue croMarorpadus («CToMay - OT
rped. ycTbulle). JJanHbIe MOTYT HCIIOIB30BaThCSI B CHCTEMATHKE PACTEHUH U B (JapMaKOTHO3UU IS
MUKpPOJAMArHOCTUKHU JIEKAPCTBEHHOTO PACTUTEIBHOIO ChIPbSL.

Yemvuunwvie munol:

1. Anomoyummwiii mun - (anomoc - 6ecriopsanounsblii). [I0604YHbIE KIETKHM HE OTAMYAIOTCS OT
OCTaJIbHBIX AUJICPMATBHBIX KIIETOK, XapaKTePHBI I BCEX TPYII BHICIIMX PACTEHUM, HCKITIOYas
XBOMHBIE.

2.  JQuayummwiii mun - €CTh TOJIBKO JIBE MOOOUHBIE KIETKH, OOIIAs CTEHKA KOTOPBIX
HaxOJUTCS MOJI MPSMBIM YITIOM K 3aMBIKAIOIIMM KJIETKaM (TyOOIIBEHTHBIE TBO3IUYHBIE).

3. Hapayummuwvii mun - (napa -psaom). IIpoGoUHbIE KIETKU PACIIONI0KEHBI TTAPATIETLHO
3aMBIKAIOIIMM U YCTHUYHOM 1IeNH (MaOpOTHUKHU, XBOLM, PSIT I{BETKOBBIX).

4.  Anuzoyummeiii mun - (QHU30C - HEPABHbIH ) 3AMBIKAIOLIE KIETKH OKPYKEHbI TPeMs
MOOOYHBIMHU, OZJHA U3 KOTOPBIX 3aMETHO KPYITHEE HJIM MENIbU€ OCTaIbHBIX (TOJIBKO Y IIBETKOBBIX
pacTeHuin).

5. Tempayummwiii mun - (TeTpa - YETHIPE) 3aMBIKAIONIME KIETKH OKPYKEHBI YEThIPhMS
MOOOYHBIMU KIIETKaMH (OJIHOAOIBHBIE).

6.  Duyurnoyumuoiii mun - (MUKIOC - Kodeco). Ilo6ouHbIe KIeTKH 06pa3yloT y3Koe KOJbII0
BOKPYI' 3aMBIKAIOIIMX KIETOK (ITalOPOTHUKH ).

1. Axmunoyummubiii mun - (axtuc - myq). I[lo6ouHbIe KIETKH PagHaibHO PACXOAATCA OT
3aMBIKAIOIIMX KIETOK. JTOT TUII KIIETOK BCTPEUAETCS TOIBKO Y IIBETKOBBIX PACTEHUM.

Bosnocku, BhICTHIIAIOIME YCTHHUIIA, HA3bIBAOTCS YCmMbUYHbIMU Kpunmamu. YUcio ycTbull Ha
nucte cuibHOo BapbupyeT oT 10-20 mo 200-300 Ha 1 kB.MM. MexaHu3M UX pabOThI OUYE€Hb CIIOKEH U
3aBHCHT OT TEMIIEpATyphl, CBETA, BOAbl. OHU cocTaBisAIOT 1-2% OT miomanu Jucra.

Yro Takoe IMUACPMAJIbHBIE TpI/IXOMI)I?
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Bonocku Ha SMUACPME HA3bIBAKOTCA

xKenesucTeie. JKene3uctele - 3T0 MPOU3BOIHBIE
CEKpETOPHBIX TKaHel. Kpotonme o0braHO
pacroJioKeHbI Ha TOU K€ CTOpPOHE, TJe

\ \ pacrooKeHbl yCThUIa. 1puxomvl —

Z| /

= Puc. 2. Snuoepmanvrvie mpuxomol:

(‘ mpuxomvl. OHU JAENATCS Ha KPOIOIME U
]
\

a a— MPOCTHIC MHOTOKJICTOYHBIC Ha JIUCTC KapTO(I)CJISI; 0 —3BC3A4arbIC HA
JIUCTC JIOXA, 6 - OAHOKICTOYHBIC HaA JIMCTC 516JIOHI/I; I' —TO XC€ Ha CCMCHU

A g“ XIOITYATHUKR, []— BETBUCTBIE MHOTOKIETOYHBIE

s

$4 "~ pasnuuHkle 10 GopMe, CTPOCHUIO U (yHKIHHI
P BBIPOCTHI KIIETOK SIHUIACPMBI.
®opmMbl dNHIE PMAJIBHBIX TPHXOM:
OHu uMeroT opMy BOJOCKOB (KPOIOIIMX
i WJIH JKEJIE3UCTHIX, KOTOPbIE OyayT
PacCMOTPEHBI B COCTaBE BBIACTUTENBHBIX
TKaHel ), yenryek u Jp. OyHKIUU OOJIBIIMHCTBA TUIIOB TPUXOM HEsCHBI. Kporolpe TpruXoMbl

MOTYT OBbITh OAHOKIETOYHBIMHU (Y SOJIOHU ), MHOTOKIETOUHBIMU HEPa3BETBIEHHBIMU (Y KapTOdes)
WJI pa3BETBIICHHBIMU (Y KOPOBSIKa), 3Be3m14aThiMu (y Joxa) (puc. 2).

HemHoOro npo BoJIOCKH ...

Bosocku criocoOHBI 10110 OCTaBaThCs JKUBBIMU. HO 4acTo mMpOTOMIIacThl B HUX OTMHUPAIOT,
BOJIOCKHU 3aITOJHSIOTCA BO3AYyXOM. Takue BOJIOCKU 3allMIIAIOT PACTEHUE OT CUIIbHOW COJIHEYHOM
HHCOJIIIHNU, U3JIUIIHETO I/ICHapeHI/ISI 158 KOHe6aHI/II71 TeMnepaTprI. MHOFI/IG BLICOKOFOpHLIe
pacTeHus (3AETBBEIC) OTIIMYAOTCS CHITLHBIM onyIieHneM. HekoTopsie MEepTBBIE BOJIOCKH,
HaHpI/IMep HOKpI)IBaIOIIII/Ie CEMCHA XJIOITYaTHUKA, JOCTUTAIOT B JJIUHY 55 MM U IIII/IpOKO
I/ICHOJ’II)SyIOTCSI B TGKCTI/IJ'II)HOI\/II HpOMI)IHD'IeHHOCTI/I. TpI/IXOMLI 3alIA AT paCTeHI/Ie OT HACCKOMBIX
— 4YeM Iyllle ONyIIEHHE, TEM PeXe HACEKOMbIE MCIOJIb3YIOT €r0 B KAUECTBE MUILM WM JJIs
OTKJIIaJKH SUII, HA KpIO‘-IKOBaTI)IG TpI/IXOMBI HACCKOMBIC N UX JIMUYNHKHN HaKAJIBIBAKOTCSI.

BBIpOCTBI Ha 31N ACPME HA3BIBAKOTCA dMep2eHYybl - 3TO XKI'ydUE€ BOJTOCKU KpallWBbI, HIUMIIbI PO3bI,
MaJIMHbI, CKCBUKH, HIMIIBI HA IJIOAaX AypMaHa, KallraHa.

Onunepma GyHKITMOHUPYET, KaK IMPaBUIIO, OJIUH T/, OOBIYHO K OCEHH €€ 3aMEHSET MPOoOKa.
nubdjaeMa — 3710 ...

Onubaema. HE peIKO Ha3bIBACTCA pu3zodepma. OHa BOSHUKAET U3 IepMaTOreHa, yepe3 He€ uaeT
MOTJIONICHUE BOJIbl U MUHEPATBHBIX COJICH M3 ITOYBBI. DTO BOJIOCKOHOCHBIH CJIO BO BCAChI BAIOIICH
30HE KOopbl. KopHEBBIE BOIOCKH (POPMUPYIOTCS HE Y BCEX KIETOK AMUIEPMBI KOPBI, a uepe3
CTICIHAITBHBIC MPUX001ACTbL.

OcHoBHast QyHKIMS STHUOIEMbl — BCachlBaHUE, U30MPATEIHHOE MOTTIONIEHNE 13 TTOUBBI BOJIBI C
pPacTBOPEHHBIMH B HEW 3JIeMEHTaMH MUHEPAJIbHOTO MUTaHUsL. Yepes a1u OeMy BBIACTSAETCS Psil
BEIIECTB, HAIIPUMED KUCIIOT, ACUCTBYIONMX Ha CyOCTpaT M IMpeoOpa3ylonmX ero.

[uTronornyeckne 0code HHOCTH IMUOIEMBbI CBSI3aHBI C €€ (PYHKIIUSIMU. DTO TOHKOCTEHHBIE
KIICTKH, JJUHICHHBIC KYTUKYJIbI, C B3 KOH HHTOHH&BMOﬁ, ¢ OOJIBIIIMM YHCIIOM MI/ITOXOHI[pI/Iﬁ
(aKTUBHOE TOTJIOIICHUE BEIIECTB MPOUCXOIUT C 3aTPATON YHEPTUN ).

[Nornomratomasi MOBEpXHOCTH dMUOIEMBI yBennunuBaeTcs B 10 pa3 u 6osee 3a cueT o0pa3oBaHUs
KOPHEBBIX BOJIOCKOB. KopHesoli 6010cOK TIPEACTABIISIET COOOM BBIPOCT KIETKH JTMHOH 1...2 (3) MMm.
[Tpu 0OpazoBaHUM KOPHEBOTO BOJIOCKA HAPY)KHAsI CTCHKA KIETKU BBITISTYUBACTCS, SAPO
MEepPEeMEIAETCS B €r0 PacTyIMi KOHEIl, T/Ie pacroJiaraeTcsi B IOCTEHHOMW U TOIIAa3Me. 371ECh Ke
HaXOJATCSI MHOTOYHMCIICHHBIE TUKTUOCOMBI anmnapara ['oJapmKu, TpoayLiupyIOIMe BEIeCTBA IS
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MOCTPOEHUS KIIETOYHON CTeHKU. LleHTpanbHast BaKyoslb 3aHUMAET OOJIBIIYI0 YaCTh KICTKHU.
[IponomKuTEeNbHOCTD KU3HU KIETOK AnubnemMsl 1o 15...20 auei.

IMoroBopuM 0 BTOPHYHBIX MOKPOBHBIX TKAHAX...
Yrto npeacrapJiisieT co060ii nepuaepma?

Ilepudepma (npooxa unu ennema) - (0T TPeU. «IEPU» - BOKPYT H «IEPMay - KOXKa).
CruiomHast MHOTOCTIOWHAs BTOPUYHAS TOKPOBHAS TKaHb CTEOJIe 1 KOPHEH MHOTOCIOWHBIX PACTCHUN.
OO6pa3zyercs u3 emnoreHa, KOTOPbI BOZHUKAET U3 KIIETOK OCHOBHOMW MapEHXUMBI, JIeXKAIICH MO/
snusepmoii. B nporecce popmupoBanus nepuiepMbl Hapy:Ky OTKIaJbIBAIOTCS KIETKH (eyuieMsbl, a
BHYTPb - )KMBBIE TAPAaHXUMHBIE 110 hopMe KIETKH - ¢ermoaepmbl. [IpoOka cocTOMT U3 TaOIUTUATHIX B
HayaJie )KMBBIX, 3aT€M MEPTBBIX KIETOK, JIMIIEHHBIX MEKKIETHUKOB. VX 000/I0uKa nponuTaHa
cyoepunom. KiteTku nmpoOku BO3yxo- ¥ BoJoHENpoHuUIIaeMbl. OHa 00pasyeT 3almmTHBIN QyTisp,
MPEIOXPaHSIONMIA KUBbIE TKAHU OT MOTEpH BOJBL. Y MpoOKoBOro ayda, bapxaTa aMypcKOro
dopmupyeTcss MOLHBIH c10i MpoOKu. E€ ncrnonp3yroT Kak yKyImOpOYHBIA MaTepua.

B nepunepme ¢ camoro Hayana GOpMUPYIOTCS YeyesuyKu - OTBEPCTHS, TIOKPBITHIE PHIXIION
TKaHbI0. Uepe3 HUX OCYIIECTBIISIETCS «[IPOBETPUBAHUE)» CTEOIs, OHU UMEIOT B HEOOIBIIX
OYropkoB Ha MOBEPXHOCTH MOJIOJBIX 1T00EroB. CTpoeHHE YEUEBUYEK HCIIONB3YETCS B JUATHOCTUKH
PacCTUTENHHOTO CHIPHS.

TpeTnuHas NOKPOBHASA TKaHb....

Kopka - 370...
B MHOrONETHHX OCEBBIX OpraHax pacTeHHUI pa3BUBACTCS HECKOJIBKO TepuaepM. [locteneHHO oHM
OTMHUPAIOT ¥ 00Pa3yIOT MOIIHBINA MOKPOBHBIM KOMIUIEKC- KOPKY UIH «pumudomy». OHa
dopmMEpyeTCs Ha CTBOJaX MHOTOJICTHHX JAEPEBHEB M HA KOPHSIX.
Kaxk o0pa3yercs xopka?
Ha cTBONax pa3BUBaeTCs HECKOJIBKO MEPUACPM, KKIas MOCIEAYIOAs 3aKIaabIBaeTCs IITy0xKe
npeapaymeii. JKuBble TKaH!, 3aKTI0UYCHHBIC MEXIY CIOSIMU IPOOKH, OTMHPAIOT,  OPMHUpPYETCS
MTOKPOBHBIN KOMILJIEKC — KOpKa.
Kopka cocTOUT 3 HECKOJIBKUAX CI0EB MPOOKU U 3aKITIOYCHHBIX MEXy HUMHU OTMEPIIMX TKaHEH.
Tunbl 00pazyeMbIX KOPOK:
Ecnu obpa3oBanue nepuiepM NPOUCXOIUT HE IO BCEH OKPYKHOCTH CTBOJIA, & OTACIbHBIMU
MOJTy/IyraMH, TO KOpKa (OpMHUpPYETCS HEMPaBUIbHBIMH KyckaMH. Takasi KOpKa Ha3bIBaeTCs
yewyiuamou u o0pasyercst y OONbIIMHCTBA pacTeHnil. Koabyeobpasnas kopka GopMHUPYETCS B
TOM CJIy4ae, €Clii KaKaass BHOBb BOSHUKAIOIAS MIEPUJIEpPMa OMOSICBIBAET CTBOJI, TIEPUOIUUECKI
0Tpe3asi MHJIMHIPUYECKUAE YIaCTKH KOPBI (HalpuMep, Y BUHOTPAa).

KopKa He CI’ZOCO6H61 K pACMANCEHUIO, NOMOMY npu ymoJieHuu cmaeo.id 6 Heﬁ NOABGJIAIOMCA
mpewunsl. Ha THE TpelH BO BHYTPEHHEH MepuaepMe UMEIOTCS YeUEBUYKU, 00CCIICUNBAIOIIHE
rasooOMeH.

Taroke BBIIOJHACT 3AlIMTHYIO POJIb: 3allIMIIACT OT 0XKOT'd, PE3KUX CMCH TCMIICPATYPhbI, X0J044,

0o0e3HU.
Jlexuus Ne3

Tema: Mexaﬂuqecmle, BBIACJIUTEC/IBHBIC, IPOBOASAIIIMEC U OCHOBHBIC TKAHU

Hean gexumm: J[aTh MOHATHSI O TPOUCXOXKIEHNUU, CTPOCHUU U (QYHKIUSAX MEXaHUUYECKHX,
IIPOBOJISAIMX, BBIACIUTEIBHBIX U OCHOBHBIX TKAHEH.

ILnan Jekuuu:

MexaHnuyeckasi TKaHb, CTPOCHUE U (DYHKIUU;

Krnaccudukanust MExaHU4eCKOW TKaHU U €€ TPOU3BOTHBIC AIIEMEHTHI;
[IpoBopsime TKaHU, CTpOEHUE U (PyHKIUH;

OcHOBHBIE TKaHH, CTPOEHUE U (PYyHKIIHH;

BeinenutenbHbie TKAaHH, CTPOCHHE U (PyHKIINH;

A wN R
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10.

Bonpoch! /1 AnAJI0ra €O CTyAe HTAMHU.
Kto nepssiit knaccuduiuposain tkauu? I'. JIuuk B 1807r
Ha ckonbko rpymn TkaHeil AenauTcs Bce pacTuTelbHble TKaHU? 6; 00pa3oBaTelbHbIE, IOKPOBHBIE,
MEXaHU4ECKUE, POBOAINE, OCHOBHbIE, CEKDETOPHBIE.
Uro Takoe oOpa3oBarenbHble TKaHH, UX GyHKIUI? CrcTeMa 3apoIbIIeBbIX (IEPBUYHBIX) U BHOBb
MOSIBJIIOLIMXCS KIETOK, CIIOCOOHBIX ITyTeM JIeleHUsI 00pa30BaTh HOBbIE IPYIIIbI TKAHEH.
Kakue Bup 00pa3oBaTeIbHBIX TKAHEH 110 TPOUCXOXKICHUIO B pACTEHUH BB 3HaeTe? 1) mepBUUYHBIC
(mpoxaMOuii U MEPULIUKI) 2) BTOpUYHbIE (KaMOUi U (esioren).
[lepeuncnure obpa3oBarenbHble TKAHM KOHYMKa KOpHs. 1) aepmaroreH oOpasyer »nubiemy 2)
nepubieMa o0pasyer MepBUYHYIO KOpy 3) mepoma o0pasyeT IEeHTp, MIIHHIP
Kakyro ¢dynkiuro BeimonHser kamouit u demioren? M3 kamOus oOpasyercst MpOBOAIAS TKaHb -
¢dmosma (k Hapyxu ctebist) U kcuiiema (BHyrpu). U3 demnorena obpasyercs nmpodka (demiema) u
poOKOBasi TKaHb - eILIoIepMA.
ITa xakue rpynmnsl aenutcs oOpa3oBaTeIbHbIE TKAHU IO UX MECTOIOJOXKEHHIO? 1) anmuKalbHBbIE -
BEpXylleuHble, 2) JaTepajbHble - OOKOBBIE, 3) MHTEpKAISPHbIE -BCTaBOYHbIE, 4) paHEBBIEC -
TpaBMaTHYECKUE.
B dem 3akmouaercs (QyHKIHMS TMOKPOBHOW TKaHHM? 3anmTHas (QyHKIWS, 3alMI@AET OT
HEOIaronpuATHBIX (PAKTOPOB CPEIbl, OT MATOI€HHBIX MUKPOOPTaHNU3MOB, ITPOUCXOIUT UCI apeHue
- TPaHCIIMPALIHUS U Ta3000MEH.

[lepeuncnure mnepBUYHBIE, BTOPUYHBIE, TPETHYHbIE IOKPOBHBIE TKaHU: 1) snuaepma u
sanubnema, 2) (pemnema, gerioret, gemioaepma) - nepuaepma, 3) KOpka, pUTHIIOM.

CKOJIbKO THIIOB YCTBUI] BBl 3HAETE M MOYEMY X BXXHO 3HATH /I (hapmarieBToB? VX okoo 15,
HO HauOoJjee pacnpoCTpaHEHHbIE 7 - aHAMOLMTHBIM, AMALMUTHBIN, HapallUTHBIA, TETPAUTHBIH,
AQHU3OLMTHBIN, OHHIUKIONUTHBIA, AKTMHOUUTHBIM Tumbl. CTpOoe€HHE YCTBHI[ CIYKUT JUISA
OIpeIeNIEH NS PACTUTENILHOTO ChIPhs JIEKAPCTBEHHOIO Ha3HAUEHU .

Texer 1ekuuu.
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2.

l. Buabl MexaHn4ye CKHUX TKaHe i, cTpoeHre M ¢ YHKIIMH.
OcHoOBHbIE MIOHATHS 0 MEXAHHYECKUX TKAHAX:

Mexanuueckue mrkanu - 3TO OTIOPHBIE TKAHU, 00ECIIEYNBAIOIIME TPOYHOCTH OPTaHOB
pacTeHuil, uX COCOOHOCTh TPOTHBOCTOSTH HATPY3KaM Ha PacTsDKEHHUE, CKAaTUE U U3THO.
B.®. Pazgopckuit (1934 r.) Ha3Ban MEXaHUYECKYIO TKaHb apMaTypHOI.

B cambIx MOJOZIBIX ydyacTKaxX pacTyIIMX OPraHOB MEXaHUUYECKUX TKaHEH HET, 10 Mepe
pPa3BUTHS OPTaHOB B HUX IOSBJISIOTCS CIICIIHMATM3UPOBAHHBIE MEXaHHMYECKUE TKaHU. boiee
pa3BUTHI MEXaHUYECKUE TKAaHU B cTeOe. 31€Ch OHU paclojararoTcs mo ero nepudepuu, auoo
OTJICIBHBIMU y9aCTKAaMH B TPaHsX, JTUOO CIJIOMHBIM KOJBIIOM. B KOpHE ke MeXaHH4ecKas
TKaHb COCpEJ0TOYCHA B meHTpe. VckmounTenpbHas 0COOCHHOCTh MEXaHMYECKMX TKAaHEH B UX
3HAYUTENBHO YTOJNIIEHHBIX OOOJIOYKAX, KOTOPbIE MPOJOHKAIOT BBIMOIHATE OIOPHYIO
(GYHKIIHIO TaXKe MOCIIe OTMHPAHHUSI KX )KHBOTO COJICPKAMOTO.

I1. Kaaccudpukamus MexaHuyeCKHUX TKAHEH U ee MPON3BOIHbIE DJIeMEHThI:

Kakue mexanuveckue TKAHM Pa3jindyaT mo (popMe U MPOUCXOKIAEHUIO?
[To dopMe 1 MPOUCXOKACHHUIO PA3IUYAIOT:

1) napenxummvie mexanuveckue mxanu - KIETKA OKPYIIoi (opMbI;
2) NPO3EHXUMHbLE MEXAHUYECKUe MKAHY - KJIETKU CUJIBHO BBITSHYTHIE.

Kuaaccndnkanusa MexaHn4eCKo TKAHH 10 CTPOCHUIO:
[Io cTpoenuIo pa3nu4arOT ABA BU1a MEXaHUYECKNX TKAHEH:

Konnenxumy;
CKIIEPEHXUMY.

Yto Takoe koJLIeHXUMa?

Koanenxuma - 3T0 onopHasi TKaHb, COCTOSII@AS W3 Oojiee MJIM MEHEE BBITSIHYTHIX
BJOJb OCH OpraHa KIETOK C HEPaBHOMEPHO YTOJILIEHHBIMH, HE OJPEBECHEBIIMMU
MEepBUYHBIMU 000J0uKamMH. B 3aBUCHMOCTH OT Xapakrepa yTOJIIEHUS CTEHOK U COeIMHEHHE
KIETOK MEX]y CO00I pa3nuyaroT Y20IK08Y0, NIACMUHYamyio U PblXJVi0 KOJIICHXUMY.

B yeonko60ii konnenxume yToimeHHbBIE YaCTH 000JI0OUEK COCETHUX KIETOK 3pUTEIBHO
CIIMBAIOTCSI MKy OO0, 00pasys 3-X UJIM 5-TH yroJIbHUKU, HAIIPUMED, €€ MOKHO BUJIETh B
crebie Thikbl (Cucurbita pepo), uepemke aucrta cBexibl (Beta vulgaris).

B naacmunuamou konnemxume xneToyHas o000J0YKa YTOJIIEHA PaBHOMEPHO,
Hampumep, B crebdie nmoaconneunuka (Helianthus).

Puixnas konnenxuma OTINYAETCS OT MPEABIIYIIMX HATUYMEM BUANMBIX MEXKKIETHUKOB,
HarpuMmep, B CT€0JIEBBIX y3/1aX 3JIaKOB.

Kosenxuma pacrionaraercsi HEMOCPEACTBEHHO MOJ SMHAEPMON, dalle BCEro y
JIBYIOJIBHBIX pacTeHui. KpaliHe penko BCTpedyaercss B KOpHsX. Pa3nopckuil OTHOCHII
KOJUIEHXUMY K «IIPY>KUHHBIM» MEXaHUYECKIUM TKAHSIM.

Yro npeacrasJiisieT c000H CKJIepeHXxuMa?

CkiaepeHxuma - sBIseTCs Hanboyiee BaXKHON Ui pacTeHHs] TKaHbIO mpodHoctd. OHa
MpEJCTaBJeHa TOJICTOCTEHHBIMH, IUIOTHO MPHUJIETAIONMMH OJHA K JAPYroH, MPO3CeHXUMHBIMU
KI€TKaMH, HHOT/Ia OY€Hb OOJBIION ATUHBI, TMOYTH A0 Moxymerpa. [lopbl Mano4ucIeHHBI,
MEXKIECTHUKA  OTCYTCTBYIOT. OOBIYHO KIETKM OJPEBECHEBAIOT, B HX 000J0YKax
OTKJIQJIbIBACTCS JINTHUH.

Kakue 2 0CHOBHBIX THIIA CKJIE€Pe HXMMbI UMEIOTCS ?

Pa3znuyaroT 1Ba OCHOBHBIX THIIA CKIIEPEHXUMBI: 80I0KHA U CKIEPeuobl.

BoJ10KkHA — CHJIBHO BBITSIHYThIE TPO3CHXUMHBIC KJIETKU JJITUHON OT HECKOJIIBKUX JECSThIX
noneit muuMetpa 1o 1 (kpanua) u naxe 4 cM (pamu). OHU 006€CIIeYnBaAIOT MPOYHOCTH
OpPraHOB PACTEHUH Ha PACTsDKEHHE, CoKaThe U U3ruObl. [IpoYHOCTh BOJIOKOH MOBBIIIACTCS
Osarogapst Tomy, 4To (MOPHUIUIBI IIEJUTFOI03bI MIPOXOIAT B HUX BUHTOO0Pa3HO, MEHSIS
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HaIpaBJICHUE BO BHEIIHUX M BHYTPCHHUX BUTKaX. KOHITBI KJIETOK YaIle 3a0CTPEHHBIC (JICH),
MOTYT OBITh BETBUCTHIMHU (KOHOILIIS), TYIIBIMU (KpamuBa) u Jp.

Y MHOTHX pacTeHU IEPBUYHBIC BOJIOKHA 3HAYUTEIHLHO O0Jiee NITMHHBIE, YeM BTOPUYHEIE.
Tak, y KOHOIIM IEPBUYHBIC BOJIOKHA IOCTUTAIOT 12,7 MM, BTOPUYHBIE — BCETO 2,2 MM.

Ckiepeusibl - CTPYKTypHBIE 2JIEMEHTHI MEXaHMYECKOM TKAaHU, Yallle BCETO M MEIOIHe
napeHxuMHyl0 (opmy. CKIEPEHXHMY IO IPOUCXOKACHHUIO PA3NIUYUAIOT HEPSUYHYIO W
emopuunyro. TlepBuvHas - BOSHUKACT M3 KJICTOK OCHOBHON MEPHCTEMBI alleKCOB, TTPOKaMOM S
WU mepuiukia. BropuuHas - W3 KiIeTok kamOus. BosjokHa, Bxoasime B cOCTaB (WIOAMBI
(7v6a) Ha3BIBAIOT 1yOSHbIMU, OHU HEPEAKO TOCTUTAIOT 3HAUYNUTEIIbHOM AT HBI.

BonokHa kcuiembl (IpEBECHHBI) HA3bIBAIOTCS OPEBeCUHHbIMU WA  BOJOKHAMU
aubpugopma, >BOIIOIMOHHO OHU OOPAa30BBIBAIMCH W3 Tpaxewja. Y MHOTHX PACTCHHH,
0CcOOEHHO, Yy OJHOJOJIFHBIX BOJIOKHA COCTABJIAIOT MEXaHHUYECKYI0 OOKITAIKy IIpOBOJISIIMX
Iy4KOB.

Criiepenibl OOBIYHO BO3HUKAIOT M3 KIETOK OCHOBHOW TApEHXUMBI B PeE3ylIbTaTe
YTOJIIIICHUST W JIMTHU(QUKAIIMK WX 000JO0YeK. 3pelible CKICPEHJIbI CHIBHO BaphUPYIOT IO
¢dopme. OHU MOTYT BCTpeuyaThcs B BHUJIE CKOIUICHHH, JTHOO pacmonaraioTcs Mo OAMHOYKE
(kneTkn uaEoOIacTa).

Knerkn Tuma ckiepen]i BCTpedyaroTess B crebie (XuuHoe aepeBo), mucthsax (Camelia),
mnonax (Tpyia, TBEPAbIA SHIOKAPI IJIOMOB TPEIKOTO Opexa), ceMeHax (MHorue 0000BEIE).
Cuuraercs, 94T0 CKICPEH Il MPOTHBOCTOST CAABJIUBAHUIO. [IpOMBINITICHHOE 3HAYEHHUE HMEIO T
TyOsiHbIE BOJIOKHA B TPOW3BOACTBE TKaHEW (JIeH, PBDKUK, KeHad), BEPEBOK M KaHATOB
(meHbKa, mojaydyaeMasi U3 KOHOILIN ).

I11. IlpoBoasinme TKaHU, BUILI, CTPoeHNe U G VHKIINH.

OO0uasi xapakTepuCTHKA NMPOBOASIEH TKAHM:

OcHoBHast (YHKUIUSI TPOBOAANMX TKAHEH - nepedgudiceHue no pacmenuro
NUMAamesbHblX 6eujecms.

OT KOpHSI K JIUCTBSM JABUKETCS 80CX005uuli U MPAHCNUPAUUOHHBLY TOK BOJHBIX
pacTBOPOB coeil.

Accumunayuonnblii UM HACXOASIMN TOK OPraHMYECKUX BELIECTB HAINPABISAETCS OT
JUCTHEB K KOPHSIM.

Bocxomsumii TOK JBMIXKETCSI MO COCY/aM KCHJIEMbl, a HUCXOSUMH TOK - 1O
CHUTOBHJIHBIM 3JIeMEHTaM (NIO3MBI.

[lomumo OdanbHezo, T.e. o0ceeoeo mpawcnopma TUTATENbHBIX BEUIECTB IO
MPOBOJSIIIMM TKAaHSIM OCYIUECTBIISIETCS. M OnudicHull - paduanvhbviti _mpancnopm. Bce
MPOBOSIIME TKAHH COCTOSIT M3 MOP(MOJIOTHYECKH H  (PYHKIMOHAIBHO Pa3HOPOIHBIX
3JIEMEHTOB, MO3TOMY SBJSIOTCS CIIOKHBIMM HJIM KOMILJIEKCHbIMH. OOpa3syschk U3 KaMOus,
KcuiieMa M (uiodMa pacrojiaratloTcsi paaoM U oObeauHEHa B BHUJAE THKEH, Ha3bIBAEMBIX
npogoosyUMY TTyYKAMU.

XapakTepuCTHKA NePBUYHbIX H BTOPHYHBIX MPOBOAALMX TKAHEIH:

CylecTByIOT nepBHYHbIC 1 BTOPHYHBIE IPOBOASIIE TKaHU.

Ilepsuunvie  3aKIanbIBAIOTCS B JIUCTBAX, MOJIOABIX  TobOerax, KopHsx. OHu
T(depeHIUPYIOTC U3 KIETOK ITPOKaMOusl.
Bmopuunsie 60nee MOIHbIE, BO3HUKAIOT U3 KaMOusI.
Kcnnema —oro ...

Kcunnema (npeBecuna). I1o kcuneme oT KOpHS K JTMCThSIM IIEPEAAETCS BOJA U PACTBOPEHHBIE B
Hell MUHepaibHble BellecTBa. [lepBuuHas 1 BTOpUUYHAs KCUJIEMa COJEpkKaT KIETKA OJHUX U
TeX K€ TUIIOB, OJJHAKO, NEpBUYHAs KCHJIEMa HE MMEET Cep/LEBUHHBIX Jyuell M 3TUM ee
OpraHu3anus OTIMYAeTCsl OT BTOPUYHOM.

Kcunema ocymecTBiseT (QyHKUMM TNPOBENEHUs, XPAaHEHUs 3allacHbIX BEIECTB U
OIIOPBI.
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JlanbHuii TpaHCOpT (0CEBOM) OCYIIECTBIISICTCS 110 TPAXEH JIaM U COCyaaMm, OJIMKHUM
(paguanpHBI) - MO MapeHXUMHBIM 3JeMeHTaM. OmnopHble (DYHKUIMU BBIMOIHSIOT YacTb
Tpaxeu U MeXaHU4ecKasi 4yacTb - aubpugopm.

Yro Takoe Tpaxeuabl?

Tpaxeuabl - MepTBbIe MPO3CHXUMHBIE KIETKH, Cy>KeHble Ha KoHIaX. OHU JTUIICHBI
IpoTonJacTta, JyInHa coctaBiser 1-4 mM; nmonepeuHuk He npesbimaet 0,1-0,01mm. Crenku
Tpaxew1 OJPEBECHEBAIOT, YTONIRAIOTCS W HECYT MPOCTHIE UITH OKaiiMIIEHHBIE TTOpHI. bolbIast
4acTh MOpP HAXOJUTCS HAa KOHUYMKAX KIETOK. Tpaxewabl BCTPEUalOTCs Y CIOpPO(UTOB BCEX
BBIOIIMX PACTEHHH, y OOJIBIIMHCTBA XBOIIEH, IJIayHOB, MAalIOPOTHUKOB, TOJOCEMEHHBIX.

Cocynom Ha3bIBaeTcsl. ..

Cocyapl - 3TO mojible TPYOKH, COCTOSIIME W3  OTACNBHBIX YJICHHUKOB,
pacrionaralonmxcs APYr Hala APYyroM. MexKIy paclojOKEHHBIMH OJUH Haa JIpyruM
YWIEHUKAMU OJHOTO U TOTO € COCylda HMEIOTCS Pa3HOr0 THUIIA CKBO3HBIE OTBEPCTHS -
nepgopayuu, Orarogapst KOTOPHIM OCYIIECTBISETCS TOK >KUJIKOCTH. DBOJIOIMOHHO OHH
MPOU3ONDIIH OT Tpaxewna. Hanbombiero pa3BUTHsI OHU JOCTUTAIOT Y MOKPHITOCEMEHHBIX, T/Ie
SIBJIIOTCA TJIaBHEHIIIMMU BOAOMPOBOISIIIMMHE 3JIEMEHTAMH KCHIIEMBI.

Kpome nepBuuHO#l 000104KH, COCyAbl B OOJBIIMHCTBE CIIy4aeB MMEIOT BTOPUYHBIC
YTOJIIICHUSI.

Camble paHHHE TO BpeMEHH OOpa3oBaHUs TpaxealbHBIX 3JEMEHTOB, BTOpUYHAs
000JI04Ka KOTOPBIX MOXKET UMETh (OpMY KOJICI, HE CBS3aHHBIX JPYT C APYroM {korvuamuvle
mpaxeuowvl_u _cocyost), TOCIe 00pa30BaATKCh COCYbI CO CAUPAIbHbIMY YTONIICHUSIMH, 3aTEM
JIECIHUYHbIMY, TIOCTCTHUMH 3BOJIIOLIMOHHO 00pa30BaJIMCh MOPUCTHIE COCY/bI, TOXOXKHE HA
UUTUHAD, NTPEpHIBAIONMEcS B OTACNBHBIX YYacTKaX, B KOTOPBIX HET BTOPUYHOTO
YTOJIIIEHUSl, OHH MOTYT OBITb TMOXO0XXH Ha CETKy - cemuambvle cocyobl, WIN JIECTHULY -
JIeCIMHUYHbLE COCYOblL U MPAX euobl.

Bropuunast o6osiouka TUTHUQUUIUPYETCS, 3TO NMPHUIAET KIETKaM JIOTIOJTHHUTEIBHYIO
MPOYHOCTb.

Xapakrepucruka TpaxeajabHbIX 2JIEMEHTOB...

TpaxeajibHble 3JIeMEeHTbI PAaCIPEICISIOTCA B KCUIIEME Pa3IHYHbIM 00pa3oM: B BUJE
KOJIbLIA - Kowyecocyoucmas opesecuna WM (OSCTIOPSIOUHO) - PACCEIHHO-COCYOUCTAS
opesecuna.

[lomuMo TpaxeanbHBIX 3JEMEHTOB KCUJIEMa BKIIIOYAET Jyuegvle deMeHmbl, T.€.
KIETKU, 00pasylolme cepoyesuHuble ay4u, OHU O0O0pa30BaHbl TOHKOCTEHHON MapeHXUMOM.
[lo HuM ocymmecTBIsIeTCS OMMKHHUI TPAHCIOPT BEIIECTB B TOPU30HTAIILHOM HAIPAaBJICHUU B
crebie OT cepAleBUHBI K Kope U HaobopoT. Kpome sToro, sty xe (QyHKIHIO MOKET
BBITIOJIHATh U OpesecunHas napesxumd, OHa MOXKET CIY)KHUTh MECTOM XpaHEHHs 3alacHBIX
MUTATENBHBIX BEIIECTB. Bce OHM BO3HUKAIOT U3 KaMOU L.

OcHoOBHbIE XapaKTepUCTUKH ()J103MbI PACTEHUA:

dio3Ma - CIOXKHAS MPOBOJAIIAS TKaHb, IO KOTOPOUM OCYIIECTBIISACTCS TPAHCHOPT
IPOAYKTOB (POTOCHHTE3a OT JIMCTHEB K MECTAM WX MCIIOJIb30BAHMS WIIM OTIIOXKEHHS B 3arac
(KOHYCca HapacTaHWS, TO3EMHBIC OPTaHbI, 3PECIONIE IO U
ceMeHa U T.1.) Ilepsuunas ¢nosma nuddepeHuupyercs U3 npokamous, emopuunasn guosma
(;ty0) - mpousBomHas kaMOus. B crebnsax quuoama HaXoauTcsi OOBIYHO CHAPYXKH OT KCHUJICMBI.
B mucTeax ¢uiosma oOpaiieHa K HU)KHEH YacTH JIUCTA.

B cocrtaB (u105MBI BXOAST CUTOBH/IHBIE 3JIEMEHTHI, TAPEHXUMHBIE KIETKH, 3JIE€MEHTHI
CepALICBUHHBIX JIydell W MEXaHMYECKHE DJIEMEHTHl. BONBIIMHCTBO KIETOK HOPMAaJIbHO
¢GynkuuoHupyromei ¢quiodMbl  KUBbIe. MepTBhIMH OBIBAIOT JIMIb YaCTh MEXaHHUYECKUX
JJIEMEHTOB.

PaznuyaroT ABa TUIIa CUTOBUHBIX AJIEMEHTOB: CUMOBUOHbBLE KIeMKU U CUMOBUOHbIE
mpyoxu. CTEHKH CUTOBHUHBIX 3JIEMEHTOB COJEP)KaT MHOTOUYUCIICHHBIE MEJIKHE CKBO3HbBIE
KaHaJIbI[bl, COOpPaHHbIC B IPYNIBI - cumoguonvie noii. CATOBUIHBIE KIETKA BCTPEUAIOTCS Y
BCEX BHJIOB BBICIIMX PACTCHHI, KPOME MTOKPHITOCEMEHHBIX. KIIeTOK-CIIyTHHI] Y HUX HET.
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CuroBHaHbIe TPYOKHM TIIOKPHITOCEMEHHBIX Oosiee coBepiieHHbBl. CocToAT U3
OTJICNIbHBIX YJICHUKOB, PACIOJIATAlOIMXCA OJIUH HaA JIpYruM. J[TMHA OTAETbHBIX YJICHUKOB
or 150 mo 300 mxm. OHu dQopMupyroTcs U3 KIETOK NpoKaMOus wiu KamoOus. U3
MaTEPUHCKON KIETKH MEpHCTEeMBbl OOpasyrolme 2 KIETKd, OJHAa HMX KOTOpPBIX 00pasyeT
CUTOBUJHYIO TpYyOKy, a Jpyras kaemky-cnymuuyy. OHHM  COCTaBISIOT  €IUHYIO
(M3HOIIOTHYECKYIO CHCTEMY, U BO3MOXKHO, CIIOCOOCTBYET MPOJIBUIKEHUIO TOKA AaCCUMUIISTOB.

Ha crenkax kaHasblieB OTKIAAbIBAETCsl OCOOBIN Moucaxapul - Kauio3a, Cy)Karolumi
UX MPOCBET, HO HE MPEBBIIAIONIMX [[UTOIMIa3MATUUECKIE TSHKU.

Ilo mepe pa3BUTHA UIEHHKA CHUTOBHUJIHOW TPYyOKM B MPOTOIUIACTE OOpa3yloTCs
cJu3eBble TeJIbla, BCE KUBOE B LIUTOIJIa3ME CIIMBAETCS B eIMHYI0 Maccy. Ciu3eBble Tellbll a
TaKKe TEPSAIOT O4YepPTaHMSs, CIMUBAIOTCS, OOpa3ysl CIM3€BOM TSHK M CKOIUIGHHUS OKOJIO
CHUTOBHJIHBIX IJAacTUHOK. Ha sTOoM 3aBepmmaercst (GopMHpOBaHHE UICHHKOB CHUTOBHIHOMN
TpyOKHu. JIMTENBHOCTh UX (DYHKIMOHUPOBAHUS HE BEJNMKA. Y KyCTApHHKOB U JEPEBbEB OHA
npopoikaercss He Oonee 3-4 net. Ilo Mepe crapeHUst CHTOBUIHBIE TPYOKH 3aKyOPHBAOTCS
KaJUI030i M 3aTteM OTMHUpAIOT. [lapeHXMMHBIE 3JIeMEHTBHl (WIOdMBI (1V0sHas napewxuma)
COCTOSIT U3 TOHKOCTEHHBIX KIETOK. B HUX OTKIIapIBAIOTCS 3alacHble MTUTATEIbHbIE BEUIECTBA
Y OCYLIECTBIISICTCS ONMMIKHUN TPAHCIIOPT ACCUMUIISITOB.

Yro Takoe NpoBoAS e MyYKH?

IpoBoasinme myuyku. OO60COOIEHHBIE TSHKU MPOBOJISIICH CHCTEMBI, COCTOSIIME U3
AJIEMEHTOB KCUJIEMBI U (WI0AMBI, Ha3bIBAIOTCS npogodauiumu nyykamu. IleppoHayanbHO OHU
BO3HHUKAIOT U3 IIPOKAMOUSL.

Kakue Tunbl nyuxoB Bbl 3HaeTe?
Tunel my4koB:

|.IloaHbIe, cCOCTOST M3 (NIOAMBI M KCUJIEMBI;

Il. HemoJiHble - TOIbKO W3 (DIOSMBI, WJIM TOJBKO M3 KCHUIIEMBI (B UepellkaxX ILIBETOB, Kpas
JMCTOBOM TUTACTHHKH, TUCTHSX JIYKa);

I1l. OTkpbIThIE, yacTh TMpOKaMOHMsl TpeBpal@eTcss B KaMOWii, U3 KOTOPOro oOpasyercs
¢riopmMa W KcuieMa, IY4OK CHOocoO€H K BTOPUYHOMY YTOJIIEHHIO (cTeOemb
TPaBSIHUCTBIX paCTeHU);

IV.3akpbiThie, KaMOWli B HUX HE 3aKIaJbIBACTCA, U BTOPUYHBIC YTOIIICHUS CTEOs
HE TMPOUCXOAUT (cTeberab OAHOIOIBHBIX PACTEHUI);

V. KoaaaTtepaabHbie: (uiodMa JEKHUT 10 OJHY CTOPOHY OT KCHUJIEMBI;

V1. BukoJiiaTe pajibHbIe: OJJHA YacTh (WIO3MBI CHApPYXKH, a Ipyras -BHYTPH (CTEOEIb
[1aCJICHOBBIX, BRIOHKOBBIX U THIKBEHHBIX);

VILI. KoHueHTHYe CKHe : OBIBAIOT yermpoKcuiemHvle (TATIOPOTHUKH ), YeHMPODL0IMHble
(peBeHb, 1IaBeNb, OCTOHUS, JIAHIBIII);
VIIl.  PagmajabHble: KCUJIEMa pAaCXOAUTCS JIydaMH MEXAy (UIO3MOM, pacXoauTcs U CIOH

MPOKaMOMAIBHBIX KIETOK, KOTOphIE Mo3aHee TUu(depeHIHPYIOTCS B KaMOUit (MOJIOfIbIE
KOPEIIKH TOJIOCEMEHHBIX M TTOKPHITOCEMEHHBIX), ObIBAIOT MOHOAPXHBIN - OTHOIYYEBOMH,
MOJIMAPXHBIN - MHOTOJTY4€BOM pajuanbHbie MYYKH (Y OJTHOJOJIBHBIX).

1V. OcHoBHbIe TKaHU. CTpoeHue U ¢ YHKIHH.

Cucrema )KUBBIX TAPEHXUMHBIX KIETOK, 3aHUMAIOLIMX YYaCTKH MEXKIY JPYrHMHU
ITOCTOSTHHBIMH TKaHSIMH, BBITTOJHSIOMIMX ACCUMUJISILOHHYIO, 3aI1aCatollyl0, BOJIO- U
BO3/IyXOHOCHYIO (DyHKIIMH: Ha3bIBAETCS] CUCTEMOM OCHOBHBIX TKaHe. I1o mpoucxoxaeHuto

OHH BCeT/ia MEePBUYHBI U 00pa3yroTcs npu au(depeHnaniy KIeTOK auKATbHBIX MEPHCTEM.

ACCHMMWIAIIMOHHAA TKAHb — 3TO...

AcCCUMMMWISIIMOHHASI TKaHb. B 3TOM TKaHU OCyIeCcTBIsAETCS (DOTOCUHTE3, TO3TOMY OHA
Ha3bIBaeTCs X.10penxuma. Yale XIopoIIacTbl pacioiaraloTcs B IOCTEHHOM CII0e
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IIATOTIa3Mbl. ACCHMIUISIIHOHHAS TKAHD B JIUCTHSIX HEPEAKO HE 00pa3yeT OJIHOM OJHOPOTHOM
TKaHU, y MHOTHX [IBETKOBBIX OHA Pa3/IeNsieTCsl Ha 2 COBEPIICHHO Pa3IMYHbIX CIOS: OJUH
JISKUT MO/ SMHUACPMON BEPXHEH CTOPOHBI JIMCTA, HOCUT Ha3BaHUE CHOIOYAmOoU NN
naiucaoHou, KIEeTKU cojiepkKar 00bllIoe KOJMYECTBO XJIOPOIIACTOB, 3/1€Ch MHTEHCUBHO UJIET
npotiecc GOTOCHHTE3a, BTOPOH CIIOH KIIETOK, JIeXkKalMii ¢ HUKHEH CTOPOHBI JINCTA,
OTJIMYACTCA PBIXJIBIM PACIIOJIOKCHHUEM, 3/1€Ch 6OJII>H_I€ HUACT TPAHCHIOPT BCHICCTB, 3TOT clioi
Ha3bIBACTCS 2Y0Uamou NI 8eHMUIAUUOHHOU MKAHIO.

YTo OTHOCAT K 3amacanme TKAHU pacTeHus?

3anacaonme TKaHM. B HUX OTKIAABIBAIOTCS M30BITOYHBIE B JIAaHHBIM HEPUOA PA3BUTHS
pacTeHusi MPOAYKThI MeTaboiM3Ma: OenKd, JKUpPbI, yriaeBogsl. OObIYHO 3TO MapeHXUMHBIE
TOHKOCTEHHBIE KIETKM, HO HMHOIJa OOOJIOYKM Yy HHMX MOIYT YTOJINATBCS M TOIJa OHU
BBIIIOJIHAIOT MEXaHUYECKYIO (YHKIHUIO (B IPEBECHHE, B CEMEHAX).

3amacaronasi TKaHb CYIIECTBYET B CEMEHAX, KITyOHSX, KOPHEIUIOJaX, JaXKe B JIMCTHIX
BEYHO 3€JICHBIX PACTEHU: JIaBP, MaCIIMHA MarHOJIHSI.

BonoHocHas TKaHb, OCHOBHAs (PyHKLHUs e€ 3armacaHue Bojbl. BctpedaeTcs B cTeOmsx
U JIUCThSIX CYKKYJIIEHTOB (KaKTYChI, araBbl, aji03) U PacTEHUM 3aCOJIEHHBIX MECT (COJIEPOC), B
JHUCTBSAX 3J1aKOB. B BakyosisiX 3THX KIETOK €CTh CIM3MCTBIE BEIIECTBA, CIOCOOCTBYIOLIME
yAEp)KaHUIO BJIArd.

Bo3nyxoHocHasi TKaHb (aspeHxuMma). IlapeHXuMy CO 3HAUMTENIBHO pa3BUTHIMU
MEXKIETHUKAMH Ha3blBAlOT a’PEHXUMOMN, BCTPEUACTCA Yy BOJIHBIX U OOJOTHBIX PAacCTEHHH,
HazHaveHue ee - cHabxeHue Tkaned O2 u CO2; u 1u1g obecriedeHus aaBydecTu (puc, JI0ToC,
KyBIIIMHKA)

BcachiBaomasi TKaHb - 3TO 3nubieMa, pacrnojoXeHHas Ha KOHYMKE KOpHH,
NIPEJICTABIIACT BOJIOCKOHOCHBIM cioi  kierok. OcHoBHas (yHKIus - BcacbIBaHUE
PacTBOPEHHBIX B BOJIE MHHEPAIBHBIX COJICH.

V. BuLaeiuTeabHbIE TKAHU. CTDOQHHC H G YHKIIMM.

Ommasi XapakTepPUCTHKA BbIJAeJINTEJIbHON TKAHU:

BeinenuTenbHble TKaHM MO JIPYrOMYy HA3bIBAIOT CEKPemopHbiMu, K HUM OTHOCAT
pa3NUYHOTO BUJA CTPYKTYpHBIE 00pa3oBaHMUs, CIOCOOHBIE aKTMBHO BBIJIENATH U3 PAaCTCHUS
WIM M30JMPOBATh B TKaHIX MPOIYKTHI METAa0O0JIM3Ma U KalelbHOXHUIKYI0 Boay. Horma 1o
KJIETKU, pacCcesHHbIE CPeU APYIUX TKaHEel, Ha3bIBaeMble uouoobaacmamu.

B 3aBucumocTH OT crioco0a BbIJIEIEHUS 3TH TKaHU AETAT Ha:

a) TKaHH GHYMPEHHel;
b) BHeuHell cekpeul.

b)

BrigensieMble TKaHBIO BEILIECTBA HA3BIBAKOTCS CEKpemami.
OxapakTepu3yiiTe TKAHH BHYTPeHHEH Ce Kpelum:

BuigeauTebHbI€ TKAHU BHyTpeHHeﬁ CEKpenuu.

MuleYHHMKH - 3TO IPOJIOJIbHBIC LETTOYKU CIUIIIMXCS KIETOK, KOTOPhIE COJIepKaT MICUHBIHN
COK - JIaTeKC. MIICYHUKH COCTOSIT M3 JKUBBIX KICTOK M JICJSATCS Ha 2 TPYIIIBL: YIeHUCTble T
HeyjleHucmole.

Kakue ObIBAIOT THIIBI MJIC YHUKOB ?

YyeHuCThIE WM CJI0KHbIE MJICYHHMKH: OHU MHOTOKIIETOYHBIE, PAa3BUBAIOTCS AKPOIIETAIIBHO,
3a CYET aMKAIbHOW MEPUCTEMBI, OHU ITPOHUKAIOT B I[BETKH U IJIOABI. DTa (popMa MICUHHKOB
XapakTepHa I pacTeHMl  CceMeHCTB  MaKOBBI€, KOJOKOJIBYMKOBBIE, aCTPOBBIE.
MecTomnonoxeHne UX pa3Hoe, HHOTIa OHU COCPEIOTOUEHBI TOJIBKO BO (uiodMe.

HeuyneHucrble WM NPOCTbIe MJICYHMKH (QOPMHUPYIOTCSI B Ppe3ylbTaTe BETBICHHUS U
paspacTaHusl OJHOM KIETKH. JTO MPOUCXOIUT IPU IPOPACTaHUM 3apoAblIlIA, OJHA KIETKa
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pacter, BETBUTCS, MPOHU3bIBAs BCE OPraHbI pacTeHHs (MOJIOYaid, TyTOBBIC), HO C JAPYTUMHU
MJIEYHUKaMU He 0O0BbenuHstoTcs. OHU (GOPMUPYIOTCS WHTPY3UBHO - BBITAJIKUBAs JIPYTHE
KJIETKU, MOTYT BCTPEYAThCS U B IIUIMHIPUUECKON opme.
Yto Takoe MJIeYHBIH COK?

MneuHulti cox - 3TO dMYIbCUS MOJIOYHO-0€JI0T0 11BETa, COJIEPKUT HE TOJIBKO CEKPEThl, HO U
Jpyre BEIeCTBA - TAaHHUIBI, aIKAIONIbI, OPTAaHUYECKUE KUCIOTHI, TOOOYHBIE TTPOIYKTHI -
TEPIICHBI, KaydyK, cMOJIbl. Kpaxmall comepKHTCsS B MoJiodae, OCIKM - B MIICYHOM COKE
¢ukyca, >KUpbl U (QepMEHTHI - Yy IBIHHOTO JiepeBa. bpasuibckas reBes - TIaBHBIM UCTOYHHK
HaTypaJbHOTO KaydyKa, €CTh OH M B HEKOTOPBIX BHJIaX OJyBaHUUKA.

JlaTexc mpencTaBiseT cOOOM SMYJIBCHIO, KOTOpas MOYKET MMETh Oyl OKpacky (y
OJlyBaHUMKA), OPAHKEBYIO OKpacKy (y 4YHCTOTENa), >KEITOBATO-KOPUYHEBYIO OKpacky (y
KOHOILJIM ), JKEJITYI0 OKpacKy (y Maka), MpO3pauyHyl0 OKpacKy (y Maka W IIeJKOBHIlbI). B
OCHOBHOM (DyHKIIMSI MJICYHMKOB - PETrYJSIMsS BOJHOTO M KUCIOPOAHOTO OajlaHca W 3almTa
pacTeHus OT MOeJaHMs )KUBOTHBIMH.

2.  BmecTwiauma BblJeJeHHIl MIPEICTABISIOT COO0N MOJIOCTH PA3IMIHON (HOPMBI,
pacmofnararonmecss B TOJNIIE APYruX TKaHedl. Bo3MOXXHBI J1Ba TyTH UX BO3HUKHOBEHHS: Q)
cxu302ennblil U 0) 1U3USeHHbLU.

a) Cxu3oreHHble BMECTWIHIRR (QOPMHUPYIOTCS B  pe3ylbTaTe pacUMpeHus
MEXKICTOYHUKOB B MOJOJBIX KIETKaX, MX Ha3bIBAIOT TAaKKE JMNUTEIUATbHBIMU, OHH
MPOIYLUPYIOT CEKPET B MOJIOCTh MEXKIETHUKOB, KOTOpas MpU 3TOM yBeauuuBaercs. Yaiie
CXH30TEHHBbIE BMECTUIIUIIA COEPHKAT CIU3b, pexkKe d(PUpPHBIC Macia U CMOJIBI.

Kak mokazan WM. Kuccep (1958), pactenus cemelicTBa MUPTOBBIEC, CEIbJCpPEHHbBIC
coJieprKaT Bs3KHeE Oanb3aMbl; CTEPKYJIMEBBIEC - KAMEAU U CIIU3HU.

0) JIu3ureHHble BMeCTHJIMIIA 0Opa3yloTCs B pe3yibTare pacraja - JIM3Kca KIETOK
IIOCJIE HAKOIUIEHUSI CEKpeTa B MEXKIETHUKE. Takue BMECTHIIMILA XapaKTE€pHBI JUIs
LUTPYCOBBIX, OHU PACIOJIAraloTCs B IEPUKAPIINH I1JIOJI0B.

3. Cmojsinble X0Abl M 3(UPHO - MaciAsiHble KaHAJBI - BcerIa oOpa3yroTcs
CXM30T€HHO, OT BMECTHJIMII OHU OTIMYAIOTCS (OpMOH, OHU Oojiee BBITSIHYThIE M MOTYT
BeTBUTHCA. CMOJISIHBIE XObI COZepKAT CMOJIY (CMeCh AUTEPIIEHOUIOB), a 3(DUPHO-MaCIISIHbIE
KaHamblla- 3UpHBIE Macia (CMeCh MOHO- U CECKBUTEPIIEHOUIOB).

Kakue Tkanu BHBelHe# cekpenuu Bol 3HaeTe ?

Bbigenure/ibHble TKAHM BHEIHeH CeKpelMH: MO MPOUCXOXKIECHUIO OHM Yalle
BCETO CBS3aHbI C IOKPOBHBIMH.

PaznuyaroT Kene3nucrele TPUXOMBI: TOJIOBYATHIE BOJIOCKU, KEJIE3KM U HEKTapHUKH. Y
MKEJIE3UCThIX TOJIOBYATHIX BOJIOCKOB OJ[HA WJIM HECKOJBKO CEKPETUPYIOIMX BEpPXYIIEYHBIX
KJIETOK pacHoJIararoTCs Ha HOXKE M3 HEXKENE3UCThIX KIETOK. Y MelaproHuu (repaHu) OHU
COCTOSIT M3 MHOTOKJIETOYHON HOXKM U OJHOKIETOYHOM TOJIOBKH, KOTOpasi BBIJEISAET
s¢upHbIe Macia, Y MHOTMX MapeBbIX B KIETKAaX JKEJIE3UCTHIX BOJOCKOB MOXKET
HAaKaIlJMBaThCS BOJA U COJIU.

1. Kese3km - 3TO CTPYKTYpbl C MHOTOKJIETOYHOM CEKPETHUPYIOUIEH TIOJOBKOM,
pacrojararoIeiicss Ha HOXKe, KaKk MPaBUIIO, OHU BBLACISAIOT d¢dupHbie Macna. OObIYHO y
aCTPOBBIX U TYyOOUBETHBIX. [Ipomykramu BBIJEIEHHUS MOTYT OBITh TaK K€ -COJH, KaMeIH,
CIIU3U. DKCKPETOPHBIE BEILECTBA, BBIJIEISIEMbIE KeJle3KaMH, UMEIOT BaKHOE MPOMBIIIIIEHHOE
WITU JIEKApCTBEHHOE 3HAYCHHUE.

2.HekTrapHuuku (HEeKTApUH) - JKEJE3KU, BBIJCISIONME HEKTap, JCNATCA MO MECTy
pacnionoxkenusi: 1 - @diopanbHbIe, PACIONOKCHHbIE Ha IBETKaX; 2 - DKcTpaduiopHBIE -
BHELBETKOBBIE, OHU MOTYT PACIIONAaraThCsl Ha BET€TATUBHBIX OpraHax.

Hexrap caxapuctblii CcOK, ¢ HeOONbIION HpUMECHIO OEIKOB, CIOUPTOB U

apoMaThyeckux BemecTB. KomndecTBo HekTapa 3a BpeMsi IBETCHUS IIBETKA B CPETHEM OKOJIO
14 wmr.
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Jlexkuua Ned

Tema: Mopdosiorus 1 aHaTOMHs KOPHHA
Heap JeKUUHM: HU3YIUTh CTpPOCHHE KOpHS, MO Qopme, BETBICHHUIO, IO

pa3MepaM, BHUJOM3MEHEHHS KOpHS, JaTh TIOHATHE O TMEPBHYHOM M BTOPUYHOM
CTPOCHUHU KOPHH,
IInan gexkuuu:
1. Kopens u ero dyHKunu
2. Tlonsarue o 30HaX KOpHs
3. KopHeBoii BoJIOCOK U ero (hyHKIIUH

4. ®uznvecKue MpOoIECcChl, IPOUCXOAAIIE B KOPHE

5. llepBruuHOE cTpOEHUE KOPHS

6. BropuuHOe cTpoeHue KOpHs

7. Bupousmenenus (MeramopQo3bl) KOpHs

TexkceT Je KIMHA

Haiime xapaxmepucmuky KOpHIO U KOPHEBOU cucmeme.

DyHKIUU KOPHS
Iloznowarowas - Boga ¢ paCTBOPEHHBIMU B HEM BEIIECTBAMU IIEPEHOCUTCS YEPE3 KCUIIEMY K
HaJ3eMHBIM OpraHam, TJie¢ BKIIOYAETCs B MPoIecchl (JOTOCHHTE3A.

IIpogooswas - 9epe3 KcuiieMy U (uiodMy KOpHS MPOUCXOTUT TBHKECHUE BOJIBI U
MUTATEIbHBIX BEIIECTB.

3anacarowas - CAHTE3UPOBAHHBIE OPraHUYECKUE BEIIECTBA 11O (VI0AME BO3BPAIIAIOTCS U3
Ha3eMHbIX OPTraHOB B KOPEHb U 3aI1aCaroTCsl.

Cunmemuueckas - B KOPHE CHHTE3UPYIOTCSI MHOTHE aMUHOKHUCIIOThI, TOPMOHBI, aJIKaJIOU]Ibl U
zp.

Axopnuas - 3aKperisioT pacTeHUE B TPYHTE.

Y KOpHEOTHPBICKOBBIX PacTeHUM (OCHHBI, TOTOJS, UBbI, MAJTHHBI, BUIIIHU, CHPEHH,
0COTa MOJIEBOTO U JIp.) KOPEHb BBITTOJIHSACT PYHKIIMIO BET€TAaTUBHOTO Pa3MHOXKEHUS: Ha
KOPHSX Y HUX 00pa3yloTcs MpuIaTOYHBIE TOYKH, U3 KOTOPBIX Pa3BUBAIOTCS HA/[3EMHbIE
100eru — KOPHEBBIE OTHPBICKHU.

Kopenb — oceBol opran pacTeHHM, pacTeT 3a CUET AMUKAIIBHON MEPUCTEMBI,
OTJIMYaeTcs OT mobera TeM, 4TO Ha HEM HUKOTIa He BO3HUKAIOT JIUCThS, a alliKajIbHAas
MepHUCTEMa IPUKPBITA KOPHEBBIM YEXJIMKOM.

[Tomo6HO MoGery, KopeHb CIIOCOOCH K BETBIICHHIO, U T.0. 00pa3yeTcsi KopHesas
cucmema.

[lepBbIil KOPEHB, Pa3BUBAKOLMIICSA U3 3apOJBIIICBOIO KOPEIIKA HA3bIBACTCS
2nagnbvim Kopuem. OT TIIaBHOTO KOPHSI OTPAcTalOT HOKOEble KOPHU, IIEPBOTO MOPSIIKa, OT
HUX BTOpOTO ¥ T.1. B pesynbrate GopmMupyercs cmepicnesan Kophesas cucmema, uiu
cucmema 21aeH020 KOpH, Bce OOKOBBIE KOPHU 3aKIIaIBIBAIOTCS YHAOTEHHO W Pa3BHBAIOTCS
u3 nepunukia. OHa XapakrepHa Uil Maka, pe3elibl, AeIb(QUHIYMa JETHErO, JIOMUHA U JIp.
CreprkHeBasi KOpHEBas crucTeMa 00pa3yeTcs TIIaBHBIM 00pa3oM y JIBYJOIBHBIX PACTCHHI.

VY 0IHO/IOJTEHBIX 3aPOJIBIIIEBHIA KOPEIIOK KUBET OTHOCUTEIBHO KOPOTKOE BPEMS, B
CHJTY Yero TJIaBHBIN KOpEHb HE pa3BUBaeTcs. B ocHOBaHMU mobera B y3/ie KyllleHUs y HUX
00pasyloTcsl MPUIATOYHbIE KOPHU, TaKasi KOPHEBAsi CUCTEMA, COCTOSIIASL U3 MPUAATOYHBIX
KOpHEH, Ha3bIBAETCS MOUKOBAMAA, T.€. CUCTEMA NPUOAMOUHBIX KOPHell. Takue KOpHU
CBOMCTBEHHBI TYKOBUYHBIM PACTEHUSM (HapLHccaM, TIOJIbIIaHaM), TBO3/IMKE, acTpaM,
HEKOTOPBIM NaJbMaM | Jp.

VY Bcex pacTeHUi, BhIpallleHHBIX BETETaTHBHBIM CIIOCOOOM (M3 JTUCTA, YEPEHKa,
OynabOOYKH U T. 11.),. [JIABHBII KOPEHb OTCYTCTBYET, Pa3BUTHI TOJILKO MPUJATOUYHbIE KOPHH.

[Tpu TUKUPOBKE HIIK ITEepecaaKke PacCTCHU YMEPEHHBIM YKOPauYMBaHUEM
(TPUIIMTIKOM ) TIIABHOTO KOPHS YCHJIMBAIOT POCT OOKOBBIX KOpHEH, T0OUBasCh 0Opa3oBaHUs
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0osiee MOILHOM M pa3BETBICHHOMN KOpHEBOM cucTteMbl. HekoTopble pacteHust (JInaHbl,
OpXHUJICH, apPOUIHBIE) UMEIOT BO3IYIIHbIE KOPHU, CBUCAIOIIME BHU3, KOTOPBIE CITOCOOHBI
BIIMTHIBATH BJIAry U3 OKPYXKAIOIIEr0 BO3yXa. Y IUIIOLIA U psijia APYTUX PacTCHUM
MPUJATOYHBIE KOPHHU UTPAIOT POJIb MPUCOCOK UM MPUIENOK, KOTOPBIMU PAaCTEHHE
MIPUKPETLIISETCS K OTOpE.

Hazosume 301bi KOpHA u ux QyHxyuu.

Ha npononsHOM pa3zpe3e KOHUMKA KOPHSI MOKHO BBIJEIIUTH HECKOJIBKO 30H:
JIeNIeHUsI, POCTa, BCACBIBAHUS M TPOBEICHUSL:

Ilon uyexsIMKOM HaXOAUTCS 30HA OesleHusA KOPHS NPEACTaBIIAIONAs BEPXYILKY
KOpHS$, €T0 areKc; B KOTOPOM 3aKJIa/IbIBAlOTCA JIEPMATOreH, IjiepoMa 1 nepudiaema, o BeTy
OHa KEJITOBAaTa. 3a 30HOM JICTICHUS JIC)KUT 30HA PACHIANCCHUA WU POCMA, BBIICISACTCS
CBETJION OKpAacKoM, 2-5MM JuinHbl. OHA CIY)KUT Ul IPOABUKEHUS U IPOPACTAHU S KOPHS
BIUIYOb IIOYBBI, TIOATOMY KJIETKH BCETAa HAXOJATCS B COCTOSIHMU TypIiopa.

OxoHYaHMe 30HbI pOCTa BUIHO [0 MEPE PA3BUTHS KOPHEBBIX BOJIOCKOB Ha
BCACHIBAIOIIEH TKAaHU KOPHSI 2nud.1eme (BOJIOCKOHOCHBIN CJION ), OTCIO/Ia HAUNHACTCS 30HaA
ecacvreanusn. OcHoBHas (QyHKIHS KOPHEBBIX BOJIOCKOB - BCAChIBaHUE PACTBOPEHHBIX B BOJIE
MHUHEPAJIBHBIX COJIEH, 3a CUeT ABYX (DM3MUECKUX MpoleccoB ocMoca u auddysuu. KopHesbie
BOJIOCKHU XUBYT Hefonro 10-20 nHeid, a 3aTeM crapble OTMUPAIOT, @ KOPEHb HApacTaeT U JIaeT
HayaJio pa3BUTHIO HOBBIX KOPEIIKOB.

Beime 30Hb1 BcacbiBanus (iin quddepeHnanuy TKaHeH, Te UAeT pasieieHne
KJIETOK Ha TKAaHU — MPOBOJIAIILYIO TOKPOBHYIO U T.J.) UJIET 30HA NPOBEOEHUs, TIO ITOU 30HE
10 YK€ BITOJIHE CQOPMHUPOBABIIMMCS TKAHSM KCUIIEMBbI BOJA U PACTBOPEHHBIE B HEH COMU
MOIHUMAETCS BBEPX K CTEOIIO M TUCTHSM.

Heo6xoaumMo OTMETHTh, YTO EPEXO OT OJHOM 30HbI K IPYroi MPOUCXOIUT
MOCTENEeHHO, 0e3 pe3KuX rpaHull. HekoTopble KIeTKd HAaUMHAIOT YAJIUHSITHCS U
T(pepeHIIPOBATHCS €Il B 30HE JICNICHUS, B TO BpEMsI KaK Jpyrue JOCTHTarOT 3pEeIOCTH B
30HE PaCTSHKEHHUSL.

Ymo makoe KOpHeBoll 80JIOCOK U paccKadicume 0 e20 hyHkyusx?

IlocTynienue noYBEHHOIO pacTBOpa B KOPEHb MPOUCXOJUT MPEUMYILECTBEHHO

yepes 30HY BCACBIBAHMU S, [TOATOMY 4eM OO0JIblle MOBEPXHOCTh ATOI'0 y4acTKa KOPHS, TEM
Jy4llle OH BBIMOJIHSET CBOIO OCHOBHYIO BCACHIBAONIYIO (DyHKIMIO. FIMEHHO B CBSI3U C 3TOH
(GyHKIIMEH 9acTh KIETOK KOXKHUIIBI BRITSIHYTAa B KOpHegble 6010cky ITHHOK 0,1—8 MM (cMm.
puc. 1). [loutu Bcro KIeTKy KOPHEBOTO BOJIOCKA 3aHMMAET BAKyOJIb, OKPY)KEHHAs] TOHKUM
CJIOEM LIUTOILIA3MBI. SIIpo pacnosiaraeTcsi B IUTOILIA3ME BO3JIE BEPXYLIKM BOJIOCKA.
KopHeBbie BOIOCKH CITOCOOHBI OXBATHIBATh YACTUYKU TTOYBBI, KaK OYJITO CPAaCTArOTCS C HUMH,
4yTO 00JIeryaeT MOIJIoUEHUE U3 TTOUBBI BOJIBI 1 MUHEPaNbHBIX BemecTB. loromenuto
CIOCOOCTBYET TAKXKE BBIJICIIEHU € KOPHEBBIMH BOJIOCKAMH PA3IMYHBIX KUCIIOT (YrOJbHOH,
SI0JIOYHOM, TMMOHHOM, IIIABEJIEBOI ), KOTOPbIE PaCTBOPSIIOT YaCTUUKU MOUYBBI. DOpMUPYIOTCS
KOPHEBBIE BOJIOCKH OY€Hb OBICTPO (y MOJIOBIX cestHIleB 510700 3a 30—40 1). Y oxHOM
0c00H YETHIPEXMECSIYHOTO PACTEHUS PiKU MPUMEPHO 14 MIpA. KOPHEBBIX BOJIOCKOB C
IUIOMIAIBI0 TTOrIomeHus okono 400 M2 u cymmapHoO# mmmHOM 6omee 10 ThIC. KM;
MTOBEPXHOCTb BCEH KOPHEBOM CUCTEMBI, BKIIKOYAasi KOPHEBbIE BOJIOCKH, COCTaBJISIET IPUMEPHO
640 M2, 1. €. B 130 pa3 Gounple, 4eM y nobera. OyHKIHOHUPYIOT KOPHEBBIE BOJIOCKH HEIOJITO
— 00praHO 10—20 gHei. CMEHSIOT OTMEpIIE KOPHEBBIE BOJIOCKU B O0Jiee HIKHEH YacTh
KOpHs HOBBIE. TakuM 00pa3oM, Haubouee aesiTebHasl, BCaChIBAIOIAs 30Ha KOPHEH Bce
BpeMsi IEpEMENIAETCS. BINIYOb M B CTOPOHBI BCJIE] 32 PACTYLLMMU KOHUYMKAMU pa3BETBIICHUI
KOpHEBOM cucteMbl. [Ipu 3TOM 0011Iast BcackIBaroIas MOBEPXHOCTh KOPHEH BCE BpeMst
YBEIMYNBAETCS.
Janee pacniosiaraercsi 30Ha npogedenst BOJbl U MUHEPAIbHBIX BEIECTB B HA[36MHBIE YaCTH
pactenus. OHa COCTaBJISIET OCHOBHYIO Maccy KOpHs. B 3ToM 30HE OTCYTCTBYIOT KOpPHEBBIE
BOJIOCKU U 00pa3ytoTcsi OOKOBbIE KOPHHU.

Kaxkue ¢puzuueckue npoyeccvl npoucxodsm 6 kopne?
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[Tocrymienue BoAbI U3 TOYBHI B KOPHEBBIE BOJIOCKU U Y€pe3 KOPY B KIETKU
KCUJIEMBI MOKHO OOBSCHUTH (PM3MUECKUMHU Tpolieccamu. Boaa, okpyxkaromas B ouBe
KOPHEBbIE BOJIOCKH, COJEPKUT B PACTBOPEHHOM BUJI€ MUHEPAJIbHBIE BEIIECTBA U HEKOTOPhIE
OpPTaHUYECKUE COSTUHEHMSI, HO KOHIIEHTPAIIHS UX JOBOJBHO HU3KA (TMITOTOHUYHA) TT0
CpPaBHEHUIO C UX KOHIIEHTpaIlKell B KOpHEBBIX Bojockax. [loaToMy Bona nudynaupyer us
30HBI ¢ 00JIee BHICOKOM €€ KOHIIEHTpPAIUEH, T.€. U3 IIOYBBI, B 30HY C MEHBILCH
KOHIICHTpAaIMel BOABI BHYTPU KOPHEBBIX BOJOCKOB. [Ipoiiecc mocTyrieHus BOIbI
OCYILIECTBJISIETCA O] IEWCTBUEM OCMOTHYECKUX CHJI, TAK KaK BOJAA MPOHUKAET Yepe3
MOJTYIIPOHUIIAEMYIO0 MEMOpaHy KIETOK KOPHEBBIX BOJIOCKOB.

Jughgpy3un - pacupocTpaHeHHE BEIICCTBA U3 30HBI OOJIBIIIEH KOHIIEHTPAIIUH B 30HY
MEHbILIEH KOHLEHTPALINY;

Ocmoc - TBUKEHHE PACTBOPUTEIIS - BOJBI U3 30HBI OOJIBIICH B 30HY MEHBIICH
KOHIIEHTPALIMH Yepe3 MOJIyIIPOHUIIaeMYI0 MeMOpaHy;

Jluanu3 - 1BUXEHNE PACTBOPEHHOTO BEILIECTBA - MUHEPAIBLHOTO HJIH
OpPraHUYECKOTO - Yepe3 MOTYIPOHUIIAeMYI0 MEMOpaHy.

Kinerounas memOpana o65agaer cBOMCTBOM MOJYIPOHUIIAEMOCTH, T.€. OHA
CIOCOOHA MPOMYCKAaTh BOAY M Pa3TUYHbIC BEIIECTBA B OHY CTOPOHY U HE MPOITYCKAET B
JPYTYIO WJIW MIPOITycKaeT u30upatenbHo. [locie mormomenust BoIbl COAEPKIMOE KIETOK
KOPHEBBIX BOJIOCKOB CTAHOBUTCS B CBOIO OUEPED
TUIMIOTOHUYHBIM T10 OTHOIICHHIO K TIIYOXKE PACIONIOKEHHBIM KIETKAM KOPBI U TAKHM 00pazoM
BOJIa, TPOXOJIS YePEe3 pa3IuyHbIC TKAHU KOPHS, TOCTUTAET KCHiieMbl. KIileTku KCriieMbl
coJiepKar caxap M COJH, U SIBJIIOTCS THIIEPTOHUYHBIMU 110 OTHOLWIEHUIO K OKPYKAIOIIMM
TKaHsIM. BcrencTeue 3Toro Bojia MOCTYNAeT B COCY/IbI KCHJIEMbI U MOBBIIIAET JaBJICHHUE
YKUJIKOCTH BHYTPHU IPOBOJISAIIMX 3JIEMEHTOB MOJI00HO TOMY, KaK OHA ITPOHUKAET B TPYOOUKY
yepes MIeHKy. Pa3BuBaeTcst KOpHEBOE JaBJCHHE - OHA U3 CUJI, 00YCIOBINBAIOIIMX
BOCXOJISIIMI TOK COKa MO KOPHSAM M cTe0t0. YacTh BEIIECTB MOCTYNAET B KOPEHb MYTEM
AKTUBHOTO MEPEHOCA - MOHBI MHOTHX BEIIECTB, a TAKKE HEKOTOPHIE OPTaHUUYECKUE BEIIECTBA
(HampuMep, TII0K03a) TTOCTYIAIOT B KIETKY MPOTHUB rpaJleHTa KOHI[EHTPAIUH, T.€. U3 30HbI
MEHBIIICH B 30HY OOJBIICH KOHIIEHTPAIIUU; TIOCTYIICHUE OCYIIIECTBIIIETCS C 3aTpaTon
sHepruu B Bujae AT®. [lornomeHrne KOpHAMHA HEOPTAaHUYECKUX MOHOB MPOTHUB TPAMECHTA
KOHIIEHTPAILIMU COTTPOBOXK/IAETCS MOBBIIIEHUEM CKOPOCTH KIETOYHOTO MeTaboiu3ma.

PazBuBaromeecst B pe3yapTaTe 3TUX MPOIIECCOB KOPHEBOE AABJICHUE MOYKHO
chopMynHpOBaTh TaK: KOPHesoe dasenue - 3TO TOJIOKUTEIbHAS Pa3HULIA MEXKIY
OCMOTHYECKUM JIaBIICHUEM B KIETKE KOpPHS Ha IPaHUIIE KOPEHb - CTeOeIb 1 OCMOTHYECKUM
JTABJICHUEM ITOYBEHHOM BOJIbI, OKPYXKAIOIIEH KOPHEBOM BOJIOCOK, UM OCMOTHYECKUM
JTABJICHUEM B KOPHEBOM BOJIOCKE.

KopHeBoe naBienne B pacTeHHsX JOBOJIBHO Oobinioe. Hampumep, Takoe
HEOOJIBIIIOE pacTeHUE, KaK MOMHUJIOP, MOXKET pa3BUBATH JaBJEHUE 10 12 aTM., JOCTaTOYHOE
JUISl TOAHATUS BOJBI Ha BEICOTY 115 M. Boia Taxke MOXKET mOCTynaTh B KOPEHb, HE MPOXOIsS
yepe3 KIETKH KOPBI, a 0 MEXKIETHUKAM BJI0JIb
LIEJUTIONIO3HBIX CTEHOK U Yepe3 MPOITYCKHBIE KIIETKH YHI0JEPMbI IPOHUKAET B KCHUIIEMY.
Kpome Toro, B 11€/UTFOI03HBIX CTEHKAX MHOTUX PACTUTENIbHBIX KIETOK UMEIOTCS KPOLICYHbIE
OTBEPCTHS, Yepe3 KOTOPBIC ITUTOIIa3Ma OTHON KIETKA HEMOCPEIACTBEHHO COOOIAeTCS ¢
LU TOIIa3MOM IPYro, COCEAHEN KIETKH.

Bo3MOXKHO, 4TO 3TH COeAMHUTENbHBIE TSHKH (IIJIA3MOJIECMBI) CITY)KaT €Ille OJJHUM BaKHBIM
MyTeM I [IepeHOca BOIbl, MHOHOB, CAXapOB U aMUHOKHUCIIOT U3 KIETKH B KIIETKY.

Kakoeo nepsuunoe cmpoenue xopnsa?

[lepBruuHOE CTPOEHME KOPHS, IPU KOTOPOM YYaCTBYIOT TOJIbKO MEPBUYHbBIE TKAHH,
XapakTepHO JUIsl OJHOAOIBHBIX U MAllOPOTHUKOB. Y TOJIOCEMEHHBIX U JIBY/IOJIbHBIX B
Pa3BUTHH KOPHS IPOUCXOAUT BTOPUYHBIE U3MEHEHUS U B UTOTe (POPMUPYETCS BTOPUUHOE
CTPOEHHUH KOPHSI.
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VY3ke B caMOM Haualie 30Hbl POCTa Macca KIeTOK TudpepeHInpyercss Ha TPH TKAHU:
3nu0sIeMy - HapyKXHYIO 4acTh KOPHS, IEPBUYHYIO KOPY U OCEBOI LUIMHAP -BHYTPEHHIOO
4acTh KOpHS. Dnubiaema (BOJIOCKOHOCHBIN €l10i) (hopMupyeTcst U3 JepMaToreHa, epBuIHas
Kopa U3 nepulieMbl, IEHTPATbHbIN HUINHP U3 IIJIEPOMBI.

HapyxHble KI€TKH NepBUYHOM KOPBI JIeXkKAaT 01 3THOIEMOM, Ha3bIBAKOTCS
9K300€epMOil, TIOCIIE CIYIMBAHMS TTHOJIEMbI HK307IepPMa OKa3bIBACTCSI CHAPYKHU, U MOXKET
ONPOOKOBATH, BHIMOJHSS POJIb 3aIIMTHON MOKPOBHOM TkaHU. OCHOBHas Macca NEPBUYHOM
KOpBl — Me300epma, 00pa30BaHa NApEHXUMHBIMU KJIE€TKaMH, HAaIOJHSIOIMMUCS BOJON BO
BpEMs1 BCAaChIBaHU sI; CAMbIl BHYTPEHHUH CIIOW KOPBI -9HO00epMa, KIETKU €€ OTINYAI0TCS
MOPQOJIOTHUECKH OT MPOUYUX KIETOK, TEM YTO OHM Ha palUaJIbHBIX CTEHKAX KIETOK UMEIKOT
0coOble yTONLIEHUS - nosacku Kacnapol, C TOMOIIBIO KOTOPBIX MEPEKPHIBACTCS
IepeIBUKEHNE PACTBOPOB BJI0JIb KIIETOUHBIX CTEHOK.

OHJl0epMa BBIIIOJIHSET poJib Oapbepa, Ui TOro, YTOObI PErylupoBarh
MIOCTYILUIEHUE BOJIbI B KOPEHB. DHJ0EPMa IIPOITYCKAET BOAY TOJIBKO IO CHEHHATIBHBIM
NPONYCKHbIM KIemKaM, KOTOpasi TAKUM 00pa3oM OCTYIaeT B OCEBOU LIMJIMHIP.

Ocesotl yunundp (crena) HaunHaeT MU PepeHITNPOBATHCS B 30HE POCTa,
(opMHpOBaHUE HAUNHACTCS C 0OPa30BaAHUEM HAPYKHOTO CJI0s1 — MEePUIIUKIIA.

Ilepuyukn - 3170 00pa3oBaTeabHas TKaHb, SBJISETCI «KOPHEPOJHON TKaHbIOY», B HEU
3aKJ1a/IbIBAIOTCS] OOKOBBIE KOPHH, a TAKOKE MOTYT 3aKIaJbIBATHCS 3a4aTKU MPUJATOYHBIX
nouek. [lox nepunnKIOM 3aK1aJpIBAIOTCS KIETKM OOKOBOM MEPUCTEMBI - HPOKAMOUS,
JIAfoNMe Havyalo MepBUYHOHN (rosMe U KCHiIeMe, U3 3TOTo (OPMUPYETCsl CTPYKTypa, KOoraa
MEX]Y JIydaMU KCUJIEMbI PacIloyIaraloTcsl yUacTKu (UIO3MbI — paoduanvHblil npo8oosuutl
ny4oK, Jaie ObIBAeTy OJHOJOJBHBIX B BUJE MHOTOJIY4EBON 3BE3/Ibl - Ha3bIBAEMbIM
MOJIMAPXHBIM ITYYKOM, Y ABYAOJIBHBIX JIU - ; TPU - ; TE€Tpa - ; IEHTA - apXHble, TPOBOSIIKE
IIy4ku KOopHs. Takoe cTpoeHHe KOpHS IOJy4HJIO HA3BAHUE IIEPBUYHOE CTPOECHUE KOPHS, Y
OJTHOJIOJIBHBIX ¥ TAIOPOTHUKOB TAKOE CTPOCHHE COXPAHSIETCS B TEUEHUE BCEH KU3HU
pacTeHusl.

Ymo vl 3Haeme 0 8MOPUUHOM CIPOEHUU KOPHA?

OO0pa3oBaHMe BTOPHYHOM CTPYKTYpbI KOPHS CBSI3aHO, TIPEXK/IE BCETO C
JIeATeNIbHOCTBI0 KaMOusl, KOTOPBIM 00ecrieunBaeT pocT KOpHs B TOJNIMHY. Bo3HUKaeT oH u3
TOHKOCTEHHBIX TAPEHXUMHBIX KIETOK B BHJI€ pa300ILEHHBIX Y4aCTKOB C BHYTPEHHEH
CTOPOHBI TsDKEH (MIO3MbI MEXAY JIydaMH MEPBUYHOMN KCUIIEMBI.

KamOnanpHyr0 akTUBHOCTb IPUOOPETAIOT U HEKOTOPBIE YUACTKU MEPULINKIIA,
pacroyiararolecs CHapyXu OT JIydeil mepBUYHOM KcuiieMbl. B pesynbrate obpasyercs
HEeNpepbIBHBIA KaMOUaIbHBIHN C10i. B pe3ynbrare aericTBus kamOus nepBudHas grosma
OTKJIa/IbIBAETCS K HAPYXKH, HO <«GBE3/1a» NEPBUYHOM KCUIIEMBI OCTAETCs B LICHTPE KOPHS.

CyliecTBEHHbIE ITIEPEMEHBI IPOUCXOAT U B IEpBUYHOM Kope. K 3ToMy BpeMeHn
KJIETKU NEepUIMKIA IEISTCS M0 BCel OKPY>KHOCTH OCEBOTO IIUIIMHPA, 00pa3ys MIMPOKYIO
30HY NapEHXMMHBIX KIETOK, BEIIECTB BHEIIHENW 4aCTU KOTOPOH 3aKiIafbIBaeTCs (QEeJUIONH -
POOKOBBII KaMOMl, HapyXKy OH OTKJIaJbIBaeT MpoOKy, a Ko BHYTpHU (ertonepmy -
MpOOKOBYIO TKaHb, IPOOKA U30JIUPYET MEPBUUHYIO KOPY OT IPOBOJSIMX TKaHEW, IepBUYHAs
Kopa OTMHUpaeT 1 cOpachkiBaercs. Kietku dernnoiepMpl U OCTaTKU MEPUIIMKI pa3pacTaioTcs U
COCTaBJISIOT NAPEHXUMHYIO 30HY, OKPYKAIOLIyl0 MPOBOAsLIME TKaHU. Ee Ha3bIBatOT
8MOPUUHOU KOPOU.

MHoroneTHue KOpHU APEBECHBIX PACTEHUH B PE3yJIbTaTe JUIMTEIbHON
JeATEIbHOCTY KaMOMs CHIIBHO YTOJIILAIOTCS. BTopuyHas kcuiiema y Takux KOpHen
CJIMBAETCS B CILUIOIHOMN LUIUHIP, OKPYKEHHBIN KOJIBIIOM KaMOMUs.

OTinune KopHs ¥ cTebiist: 1) B KOpHE J1y0 CHIIbHEE Pa3BUT; 2) TPAHUIIBI TOAUYHBIX
KOJIEIl B IpEBECHHE BBIPAKEHBI MEHEE UETKO; 3) COCY/bl U Tpaxeu bl KpynHee; 4)
MEXaHUUYECKUX 3JIEMEHTOB OTHOCUTEIBHO Majlo; 5) ApeBecrHa KOpHsl OoJiee jerkas; 6) MHOTO
3aracarouie napeHXuMsl.

Ymo makoe memamopgos? Kaxue ecmpeuaromcesa memamoposvl kopHs?
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B mporecce ncTOprieckoro pa3BUTHS KOPHU MHOTUX BUJIOB PACTEHH I MTPUOOPENN, TOMUMO
OCHOBHBIX, HEKOTOPBIE JIOTIOIHUTENIbHbIE PYHKIHUH. B KOPHIX HEKOTOPHIX BUJIOB PACTCHUM
OTKJIJIIBAIOTCS B 3aI1ac MU TATENbHBIE BEIECTBA, OTYETO KOPHU CHIIBHO YTOJIIIAIOTCS,
M3MEHSIETCS UX BHEIHUHN BUJ U CTPOCHHE, T.€. IPOUCXOJUT BUIOU3MEHEHUE KOPHS
(memamopgho3).

OnHoit u3 Takux QyHKUUHN ABIISETCS 3anacarowas. Y TONIEHHBIN B pe3ylibTaTe
OTKJIa/IbIBAHUS MU TATEIBHBIX BEIIECTB TIIaBHBIN KOPEHb HA3bIBACTCS KOpHeniooom. B
KOPHEIIO/IaX yTOJNIIACTCS TVIAaBHBIN KOPEHb - MOPKOBB, CBEKIIA, ETpyIlKa, Optoksa u ap. Ha
BTOPO# IO/ y ATUX PACTCHUH pa3BUBAETCS [IBETOHOCHBIN MOOET 38 CUET MUTATEIIBH bIX
BEIIECTB, 3al1aCEHHBIX B KOPHE.

VYromnmeHuss G0KOBBIX WM MPUJATOYHBIX KOPHEH (ATPHIIHUK, JTIOOKA, YUCTSK, TCOPTHH H
Jp.) Ha3bIBAIOTCS KOPHEBLIMU KIYOHAMU VI KOPHEGbLIMU WUUIKAMU. 3aTlaCHbIE TUTATEeJIbHbIE
BEIIECTBA KOPHEIJIO/0B U KOPHEBBIX KIyOHEH pacxoytoTcss Ha oOpa3oBaHUE U POCT
BETETAaTUBHBIX U TEHEPATUBHBIX OPraHoB pacTeHuil. KopHekyOHH (MM KOpHEBbIE HIHIIKH )
00pa3yroTcsl Ha MPUIATOYHBIX HJIM Ha OOKOBBIX KOPHSX (HallpuMep, TeOPTrUHBI, YUCTSIK,
SATPBILHUK U Jp.).

Y MHOTHX pacTeHHI Pa3BUBAIOTCS COKPATUTENbHBIE, BO3AYIIHBIC, XOAYIbHBIE U
JIPYTvi€ BU]IbI KOPHEH.

Coxpamumenvhvle, WU 6maAuaroujue, KOPHU CIIOCOOHBI 3HAUUTENIFHO COKPALIATHCS B
MPOJIOIBHOM HarpaBieHuH. [Ipr 5TOM OHH BTATUBAIOT HHKHIOIO YacTh CTEOISI C TIOYKaMHU
BO300HOBIIEHUSI, KITYOHU, JIYKOBHUIIBI TTTYOOKO B IIOYBY U TaKUM 00pa3oM 00eCreuynBalOT
nepeHeceHne HeOIaronpUsATHOTO XOJIOJHOTO 3UMHET0 nepuoza. Takue KOpHH UMEIOTCS Y
TIOJIBITaHA, HAPIMCCA, TTIAIMO0ITyca U JIp.

VY Tponunyeckux pacTeHUM MPUATOYHBIE 8030YVUIHble KOPHU CTIOCOOHBI YIaBINBATh
aTMOC(epHYIO BJIary, a MOIIHbIE BETBUCTHIE XOAYJAbHBIE KOpHU Ha CTBOJAX MAHTPOBBIX
JIepeBbEB 00ECIIeUnBaIOT COMPOTUBIISAEMOCTh pacTeHU M NpruOOHBIM BosiHaM. Bo Bpemst
OTJIMBA JAEPEBbs BO3BBIIAIOTCS HA KOPHSAX, KaK Ha XOyNsX. Bo3aylHble KOpHU XapaKTepHbI
JUTs HEKOTOPBIX TPOITMUYECKUX PACTEHHH, B YACTHOCTH, OPXUACH.

Pacrenus, mpouspacraromnme Ha 60JI0Te WA TTOYBaX, OSAHBIX KUCIOPOIOM, 00pa3yroT
ovixamenvHhvle KOpHU. DTO OTPOCTKU OOKOBBIX KOPHEH, pacTylie BEpTUKAIbHO BBEPX U
BO3BBIIIAIONIMECS HaJ BOJAON Mt TOYBOM. OHU O0TraThl BO3AYXOHOCHOM TKaHBIO —
A3PEHXUMOMN — C KPYHBIMU MEXKIETOYHBIMU MTPOCTPAHCTBAMU, Yepe3 KOTOPbIE
aTMOC(epHBIA BO3AYX MOCTYIAET B MOA3EMHBIE YaCTH KOPHEH.

VY pacrenuii-napa3suToB (OMela, TOBUINKA) Pa3BUBAIOTCS KopHU-npucocku. OHA
BHEJIPSIFOTCS B TKAHU MUTAIOIIETO UX PACTEHHUS, 10CJIE Yero MPOBOISIIME CHCTEMbI 000UX
pacteHuit 00beIuHsAIOTCS. KOpHEBbIe OTIPHICKU pa3BUBAIOTCS U3 MPUJATOUYHBIX IOYEK
KOpHE# y sI0I0HU, BUTIIHY, CITUBBI, XpEHA, OJyBAaHUYMKA U MHOTUX JPYIUX PAaCTCHUM.

Hexotopsie kopHH BBITIOIHSIOT 0c00bIe pyHKITMK: 1) MOJIOABIE KOPHEBHIS
OKOHYAHHUE cpacTaroTcs ¢ rudamu rpuba u oOpasyercst «MUKOPH3a»; 2) BBICIIME PACTCHUS U
rpu0 M3BJIEKAIOT U3 TAKOTO CHUMOMO03a BBITOY; 3) Pa3IMYaroT SKTOTPOPHYIO U
SHAOTPOPHYIO MUKOPHU3Y, 3KTOTpO(HAass MUKOpH3a y 1yda U SHAOTPO(HAs y ATPHIIHUKA.
I'prObI yacTO BBHIMONHSIOT POJIb KOPHEBBIX BOJIOCKOB, YIydlllas CHaOXKEHUE PaCTEeHUM BOJIOM,
MUHEPAJIHHBIMH BEIIECTBAMHU U a30TOM, a TPUO OT paCTEHHUS MOTy4aeT TOTOBOE
OpraHHUYEeCcKOe BEIIECTBO (4acTo 6€3a30THCTOe).

[TouTn Bce MHOTOJIETHUE PACTEHUS UMEIOT MUKOPHU3Y.

Ha xopnsix 6000BBIX pacTeHU BOZHHKAET 0COObIe 00pa30BaHMs - KITyOSHBKH.
KirybeHbKkH - 3T0 OKpyIiible 00pa30BaHUs Ha KOPHE, KOTOpble 00pa3ytoTcsi B pe3ysbraTe
cMMOMO03a MITH COXKUTEIILCTBA KOpHs ¢ Oakrepusimu poaa Rhisobium. DTi MUKpoOOpraHU3MBI
CIIOCOOHBI PUKCHUPOBATH a30T BO3/yXa, YaCTh MX YCBAWBAET BBICIIIEE PACTEHUE - XO35IUH, MPU
9TOM MOYBA OOOTAIAETCS] A30TOM.
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Tema:

Jexnusa Ne 5

AHaToMusi cTe0Ji1 Ipe BeCHbIX PACTe HUIA.

Heap Jexkuuu: uU3y4UTh CTpOEHUE CTEON,

pa3mMepam,

BHUJOHU3MCHCHUA CTG6JI$I, JaTb IIOHATHUC

CTPOSHHH CTEOJIsI, CTpOeHHUE CTEOIsT IPEBECHBIX PACTCHU I

Il;1an Jexkuumn:

8.
9.

10.
11.
12.
13.
14.
15.
16.
10.

11

Crebenb u ero GyHKIMU

[Toustue o nmobere

Bepxymeunass 1 60KOBbIE TTOUKH

BerBiieHue u €ro TUIIbI

3aKOHOMEPHOCTD JICTOPACTIONOKEHUS

Bunonsmenenunu e uimu meramopgo3sl modera

IlepBuuHOE cTpoeHME CTEOIS

Bropuunoe yromnmenue cte0is y IBYI0JIbHBIX

Ctpoenue cTeluis IpeBeCHbIX pacTeHU I
Pasmepsr crebneit

JloaroBedHoCTH CTEOIIS

Texker Jexknum.

Mopdoaorust credass. AHaTOMHs CTe0/Isl TPABAHUCTBIX pacTeHUH.

no ¢opme, BETBICHUIO, IO
O TEpPBUYHOM U BTOPUUHOM

Ymo maxoe cmebens u kakue GyHKYuu oOH 8blnoaHsAem.?

CrebeJb - 9TO OceBasi 4acTh Modera pacTeHH i, COCTOSAIIAS W3 Y3JIOB U MEXIOY3THH.

Bepxymka cte0ist 60blel 4acThl0 KOHUYECKas WM Iojycepuydeckasl U B
MIPOTHBOIIOJIOKHOCTH BEPXYIIKE KOPHS, IPYroro OCEBOr0 OpraHa pacTeHHH, royias, T. €. OHa
He oJieTa 0co00M 3aIMTHOM TKaHbIO, MOA0OHON KOPHEBOMY UEXITUKY, TaK Kak OHa, Oymydn
IIPUKPBITA MOJIOABIMHA JINCTHSIMH, TYCTO M IIJIOTHO HAJIETAIOUMMH OJIMH HA JIPYTOM,
JOCTATOYHO 3aIMIICHa UMH OT BCIKMX BHEIIHUX HEOJIarompUsATHBIX YCIOBHH.

[To mMepe HapacTaHwus CTEOIEBOM BEPXYIIKH B JUTMHY BO3HUKAIOT HOBBIE JICTHS, &
CTaphble, paHbllle 00pa30BaBIIMECs, MalIo TOMaly, pa3pacTasich, PaCXOJITCS OJIUH OT
JIpYyroro, OTKIOHSIOTCSA B CTOPOHY U IPUHUMAIOT HOPMAJIBHOE U1 JAHHOIO PaCTEHUS
nonoxenue. Takoe pacxoxkIeHUE JIUCThEB B 3HAYUTEIBHON CTENIEHU 3aBUCUT OTTOTO, YTO
Y4acTKU CTEOJIEBOM BEPXYIIKH, HAXOMSAIMECS MEXKIY ABYMS MMOCIEI0BATEIbHBIMU
JIUCTbSAMU, BBITATUBAIOTCA B JJIMHY, 6J1ar0z[ap51 MNpOoUCXOAAIEMY B HUX BCTaBOUYHOMY
(MHTEpKAIIPHOMY) POCTY; O] KOHEI] Ha y9acTKe CTeOJIs, MPEeKpaTHuBIEMY CBOM POCT B
JUIMHY, JTUCThsI HAXOSATCSI MHOTAA Ha JOBOJBHO 3HAYUTEITLHOM PACCTOSIHUU OJIUH OT
Apyroro, u CTG6CHB CTaAaHOBUTCHA TOrAa IBCTBCHHO PACHYJICHCHHBIM Ha Y3JIbl U MCXKIO0Y3JIM, T.
e. cTebenb, o Mepe YIUTMHEHUS MEXIOY3UH (T. €. MPOMEKYTKOB MKy JHCTHSIMU),
BBIXOJIUT U3 COCTOSIHUS TTOYKH.

Dynkyuu cmebdaa Cieayrolye:

1.mecto 00pa3oBaHMs JUCTHEB U LBETKOB, a B UX [1a3yXaxX - Ma3ylHBIX [OYEK;
2. aCCUMUJISILIUS OPTaHUYECKUX BEILIECTB;

3. TPAHCIIOPT BOJAbI, MUHCPAJIBHBIX 1 OPraHUYCCKUX BCUICCTB U3 KOPHA K JUCTBSIM U

obpaTHO;
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4. 3amacaHue NUTATEIbHBIX BCIICCTB U BOJbI,
5. BereraTMBHOE Pa3MHOMKECHHE.

Y HEKOTOPBIX pacTeHU cTEOIH BBITOIHSAIOT (PYHKIMH JIMCTHEB (HApuMep, y
KaKTYCOB, OCYILECTBJISISI aCCHMUJILIMOHHYIO QyHKIMIO) U 3allMThl pacTeHU (pa3BUBaOTCA
KOJIFOYKU ¥ mmIibl). [Tonaep)xuBaer TUCThs B HAMIIYUIIMX JUISI HUX YCJIOBHSIX OCBEILEHUS,
BBIHOCHUT UX K CBCTY, MOKCT OBITE XPpaHUJIMIICM MNUTATCIBHBIX BCHICCTB U BOAbI, HJIN
3allMIIATE PACTCHUA OT NOCAAHU A )KUBOTHBIMU.

Kaxue bvisarom cmebau?

Buapr crebeit mo PACIOJIOKCHUIO OTHOCUTCIIBHO YPOBHS ITOYBBI:

o HaA3€MHBIC
J IIOA3CMHBIC

BI/II[BI cTeOJIel o CTENeHn OJPCBCCHCBAHM !

° TPaBAHUCTBIC

e  JIepeBSHHCTHIC (HAIPUMEp, CTBOJI — TJIABHBIH MHOTOJICTHH cTeOEINb IepeBa,;
CTeOJIM KYCTapHUKOB HA3bIBAIOT CTBOJIMKAMHU )

Bu et crebneit mo HampaBJICHUIO U XapakTepy pocTa:

e  MpsAMOCTOSYME (HATIPUMED, MOJACOTHCUHHK)

e  IeXauue (CTeNoImecs) — CTeOIH JiexaT Ha TOBEPXHOCTH IMOYBEI, HE
YKOPEHSISACh (BEpOCHHUK MOHETYATHIN )

. MPUTIOTHUMAIONIECS (BOCXOIAIIME) — HIDKHSISA YacTh CTEOJIS JISKUT Ha
MOBEPXHOCTH IMOYBBI, & BEPXHSS MOJHUMAETCS BEPTUKAIBHO (Ca0CIbHHK)

. MOJI3y4re — CTEOIU CTEIOTCS 0 3€MJIE U YKOPEHSIOTCs OJaroaapst
00pa3oBaHMIO B y3JIaX MPUAATOYHBIX KOPHEH (Oyapa MIIFOIICBUIHAS)

. LeIIstonpecs (Jlazdpe) — MNPUKPEIUIIFOTCS K OIIOPE C TOMOIIBIO YCHUKOB

(FO[!OX’

. BBIOIIMECS — TOHKHE cTeOJIN, 0OBUBAIOIIE OMOPY (JIYHOCEMSIHHHUK)

Bu et crebneit mo opme mornepeyHoro CeUeHusI:

e  OKpyIIbIE
e  CIUIIOCHYTHIE

e Tp&X—, YEThIPEX—, MHOTOTPaHHBIE (TPAHUCTHIE)

e  pebpuctsie

. O0opo3mauaTteie (>keo0UYaThIC)

e  KpbUIaTble — CTEOJH, Y KOTOPBIX IO OCTPHIM IPaHIM TAHYTCS MIIOCKHE
TpaBSIHUCTBIE BHIPOCTHI (UM HA JIECHAs) UJIM HU30erarnye Ha cTe0eslb OCHOBAHUS JIU CTHEB
(OKOITHUK JIEKAPCTBEHHBIMN ).

Ymo npeocmasnsiem coboul novez?

Ctebenb ¢ pacroaoKeHHBIMU Ha HEM JIMCThSIMH, Ha3biBaeTcst moderom. [loder
COCTOUT U3 CTEOJIs, IUCTHEB M MTOYCK. YYACTKH CTEOJIsI, HECYIMe JINCT Ha3bIBAOTCS
cmeodnesvimu y31aMu, YIaCTKU CTEONSI MEXKY y37aMH Ha3bIBAIOTCS MEHCOOY3IUA.
Mex10y311st MOTYT OBITH JIJTMHHBIMU - ¥ TOT/1a TOOErU Ha3bIBAIOTCS YOUHEHHBIMU, €CITU
Ke MEXKJIOY3TMe KOPOTKH, TTOOETH Ha3bIBAIOTCS YKOPOUEHHbIMU. YTOI MEXIY CTEOIeM 1
JIMCTOM B MECTE €TI0 OTXOJa Ha3bIBACTCS JIUCHIOBOU NA3YXOU .
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[epBrrit mober pa3BuBaeTCs U3 MOYKH 3apOJIbIa ceMeHU. [I[pumepoM yKopodeHHOTO
no0era sBJISeTCs, IPEXE BCETO, MOYKa, a JJIsl B3POCIBIX MOOETOB — KodaH (Kamycra),
PO3CTKa NPUKOPHCBLIX JINCTLCB B HepBBIfI IOl )KU3HU CBCKIIbI, MOPKOBH, PCIAbKH. I[J'II/IHHBIC
MEXJI0Y3/IUsI BCTpEUaroTcsl y JinaH, 0e31MCTHbIEe TO0ETH y Jiyka, OafaHa, MOJA0POKHUKA,
MPUMYITBI, OJTyBaHYMKa OHU Ha3bIBAIOTCS CTPEITKAMHU.

Ymo makoe nouxa? 1 kaxkue 6uovl noyex vl 3Haeme?

Besikuii mober pasBHBAaeTCS M3 IOYKH, IMOYKA, MOITOMY SIBISICTCS 3a4aTKOM
nodera.

[Touku 3anMIEAIOT MOJOIO0M MOOET OT X002, Kaphl U IPYTHX HEOIArOmpUsITHBIX
ycnoBuit cpenpl. Ilouka — 3To oOeT B 3a4aTOYHOM COCTOSIHUH. B OnaronpusTHbIX
YCIIOBUSIX M3 HEE pa3BUBAETCs MOOET.

TTouku OBIBAKOT:

e  BEpXylIEYHblE — OHU 00ECHEUMUBAIOT POCT CTEOINS B AITUHY

e  MAa3yIHBIE — W3 HUX 00pa3yloTcs OOKOBBIE MOOETH

e  IIBETOYHBIC — M3 HUX PA3BUBAIOTCS IBETKH

e  TPHUAATOYHBIC — U3 HUX PA3BUBAIOTCS MPHUIATOYHBIC TOOETH — IIOPOCIIb.
[punarounsie modern 6epyT HAYaANIO OT CIISIIMX TTOYEK.

['maBHbIe U OOKOBBIE MOOETH PACTYT KaXKJIOM CBOEH BEPXYIIKOM, I/1e HAXOJUTCS
BEpXYILIEeYHasl MOYKa.

BepxymeyHasi Mmo4yka - 3TO BepXyllka CcTeOIsl, NPUKPHITas MOJOJBIMU
3a4aTKaMU JIMCTbEB, HAJIETAIOINIMMU JPYr Ha Jpyra B 4YEpEenUTYaTOM IOPSIKE,
KPOIOIIMMH YEIIyHKaMH HJIH JIUCTHIMHU.

CaMblif KOHYMK CTEO0JISI HAa3bIBACTCS KOHYCOM HAPACMAHUA, OH COCTOUT U3
MEPBUYHBIX MEPUCTEMATHYECKIX TKaHEH U 3allMIICH JHUCThAIMM, CII0)KEHHBIMH B I1OYKY.
HapyxHbIil TOKpOB KOHYCa HapacTaHus 00pa30BaH KIETKAMU TYHUKH, KOTOPbIE JETSATCS
TaHTEHUHTAJIbHBIMU IIEPETOPOJKAMHU, HUKE JIEKUT CIION KIETOK KOpIyca — KIETKHU €ro
JeTTUTCSI aHTUKIIMHAIBHO, T.€. B pa3HbIE CTOPOHBI.

B ocHoBaHum KoHyca HapacTaHWUs BO3HUKAIOT IEpBUYHbIE OYropku, Tak
Ha3bIBAEMBIE NpuUmopouanvuvie aucmps. OHU 3aKIaJbIBAIOTCA B HApPYKHOM CJIO€
MepucTeMbl. B ma3yxax NepBHYHBIX OYropkOB BEpXYIIEYHOW MOYKH 3aKIaJbIBAIOTCS
BTOpPUYHbIE Oyropkd - OHHU MPEBPAL@AIOTCS B OOKOBBIE MJIM TMa3ylIHbIE ITOYKH.
[la3ymmHble MOYKM MMEIOT TAKOE K€ CTPOEHUE, KaK M BEpXyIIeuHas II0YKa, B Ipoliecce
pa3BuTHs U3 HUX GopMUPYIOTCS OOKOBBIE TOOETH. MHOTHE Ta3yIIHbIE TOYKHA OCTAIOTCS
B COCTOSIHMM IIOKOSI, HEONPEAEICHHO JaHHOE BpeMsl, MHOIIa MHOTO JIET, UX Ha3bIBAIOT
CIMMU 1ToYKaMHu. OHU MOTYT TPOHYTBCSI B POCT, €CJIN YAAIUTH BEPXYLICUHYIO ITOYKY.

Bosnbloe 3HaueHne B MpPaKTHKE PaCTEHHUEBOACTBA UMEIOT MPUIATOUYHbIE TOUKH (MIIH
anBeHTHUBHBIC). OHU MOTYT 3aKJIaJbIBAaThCA B y3JaX M MEXIOY3IHUAX CTeOs, Ha KOpHX (Y
KOPHEOTIPHICKOBBIX PAaCTeHHI), Ha KOPHEBUIIAX M Ha JUCThAX. [IpuaarouHble MoOYkd -
BaXXHBIH pe3epB BEreTaTMBHOIO Pa3MHOXKEHUS IIBETKOBBIX pacTeHUH. MecTo UX 3aJI0KEeHUS -
kamOuii. Ha cTBONax JepeBbeB NPUIATOYHBIC MOYKH BO3ZHUKAIOT CY4EHBIO, MAaCCHBHBIC
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Hapy)KHbI€ HAIUIBIBBI - «Kallbl», HAIPUMEp Y IPELKOro opexa, Oepesbl, KI€Ha, ITH Kallbl
BBICOKO L[EHATCS B CTOJISIPHOM IIPOM3BOICTBE, T.K. JAIOT KPACUBYIO APEBECHHY.

Kaxue cywecmeyiom munvl éemeienuil cmeons?

Poct cTebnst 0ObIKHOBEHHO BieueT 3a co00il BETBICHUE €ro. DTO 00pa3oBaHHE
CUCTCMbI PA3BCTBJICHHBIX Oced BETBJICHUI O6€CH€‘-II/IBaeT OopraHu3MaM YBCINYCHUC
oO0IIIelt TJI0MAIM COMPUKOCHOBEHHE C BO3MYIIHOW CPEeoid, BOIOM MJIM TTIOYBOM.

BetrBnenue pa3nenstor Ha 4 OCHOBHBIX THIIA!

1, /luxomomuueckoe gemenenue, OCyILIECTBIISICTCS 3a CUET MOSABICHUS OJHON UITU
HECKOJIBKMX WHHUIIMAIBHBIX KIETOK, KOTOPHIE OCYIIECTBISIOT BHUJIbYATOE: BETBJICHUE
cTeOJIs U JaeT HavyaJo IBYM UJIM OOJIbIIEMYy YHCITy BETBEH. DTO Tak Ha3bIBaeMOe
BEpXYILIEYHOE BeTBiIeHHE. FIM 001a/1al0T MHOTHE MHOTOKIETOUYHbBIE BOJIOPOCIIH, IJIAyHBI.

2.bokoeoit mun éemenenus, Npy 3TOM Ha INIABHOW OCH HECKOJIBKO OTCTYIISI OT €€
KOHI[a, BO3HUKAIOT OOKOBBIE BBIPOCTHI, CIIEAYeT BBIACIUTH B TUIAa OOKOBOTO BETBICHUS:

a) MOHONnOOUAbHOE, TIIABHBIN CTE0ENb PACcTET 3a CYET BEPXYILIEYHOM MOYKH B
TEUEHHUE BCEH KU3HU PACTEHUSI— YTO XapPaKTEPHO JJIsi MHOTUX TOJIOCEMSIHHBIX U
OOJIBIIMHCTBY TPaBSIHUCTBIX PACTEHU;

0) cumnoouanvroe, BEepXyleyHas MMOYKA INIABHOTO M OOKOBBIX MMOOETOB CITYCTS
HEKOTOPOE BpeMsl 3aMUPAcCT, €€ KOHYC HapacTaHus mepecTaeT (GyHKIHOHUPOBAThH HIIH
OTCTaeT B POCTE, a 3aTeM OTChIXaeT. Toraa pocT MPOAOIDKASTCS U3 Ma3yIHON MOYKH,
onmmkaiiei k Bepxyimke. Poct
BETBU HJICT B HANIPABJICHUH K IIABHOW OCH. Takoe BETBJICHHE XapaKTePHO IS MHOTHX
JIepeBbEB. DTa CIOCOOHOCTH IEPEBHEB AAET BO3MOKHOCTH 00pE3KH U (POPMUPOBAHUIO
KPOHBI.

3. Jloscnoouxomomuueckoe éemeieHue 'y IEPEBbEB U KYCTAPHUKOB C CYIPOTHBHBIM
PacroJIoKEHUEM JIMCThEB (CUPEHN ), KOTJa BEpXYILeUHas IMOoYKa OTMUPAET, a 2 OOKOBBIE

Pa3sBHUBAOTCA B mooeru.

Kaxue suowi JAUCMOPACNOJIOHNCEHUA 6bl 3Haeme?

HOpSIIIOK pPasMCUICHU S JINCTHLCB HAa OCHU rmoOera Ha3bIBACTCS JAUCMOPpACNOIOHCERHUEM.
3aKOHOMepHOCTI/I PasMCIICHUSA JIUCTBEB CBA3AHBI C ACATCIIbHOCTBIO aIll€KCa, BEPXYIICUHBIX
MCPHUCTCM. Paznuuaror TPH OCHOBHBIX HHCTOpaCHOHO)KeHHﬁZ

1. Cnupansnoe unu ouepeonoe — OT Kaxa0TO y3l1a CTEOJISI OTXOAUT OJFH JIUCT
(y0, 371aKH, 30HTUYHBIE).

2. Cynpomugnoe - Ha KKIOM y3JI€ CHIST IPYr MPOTHB IPYra Ba JHUCTA
(ryOolBETHBIC - MsATa, OA3UIIUK, CHPCHB ).

3. Mymoeuamoe - KaXIbIi1 y3elI HeCeT TPH Wi 0oJiee JTUCThEB (OJICaH/Ip,
MOJMapEHHHUK).

HI/ICTOpaCHOHO)KCHI/IC - HaCJ'IeI[CTBeHHHﬁ IIpU3HAK, HAlIPpUMEP, NTPEACTABUTCIINU
ceMencTBa l"y601_IBCTHBIC HJIA SICHOTKOBBIC BCC UMCIOT CYIIPOTHBHOC PACIIOJIOKCHUC JINCTHCB.
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,Z[JI?I JYHYLICTO HCIIOJIB30BAaHUA MAJAOIICTO CBETA IMJIACTUHKH BCCX JIMCTHEB MOT'YT
paciojiaratbCsa Tak, YTOOBI HE 3aTEHSA Apyr apyra, O6pa30BaTL CANHYHO IIJIOCKOCTD.

Kakue suoousmenenus (memamopdosvl) nobe2oe ecmpeyaromcs 8 npupooe?

I'maBHBI oGer B OONBIIMHCTBE CIIy4aeB MMEET OPTOTPOITHBINA POCT (IPSIMOCTOSTYU I
no6er), 60KoBbIE MOOErW MOTYT PAacTH KaK OPTOTPOITHO, TaK U IJIATOTPOITHO, T. €. B O0K. B
3aBUCHUMOCTH OT BUJIa POCTA PA3NIUYAIOT: MPSIMOCTOSUYHE MOOETH (37aKH ),
MpUTIOAHUMATOIIECS (MsTa), CTemonmecs (IbIHs, apOy3), monsydne (KTyOHHUKA), BBHIOIIHECS
(BBIOHOK, XMEJIb), HETUIstonmecs (INIMIIUHES, TUTIONT), Ja3atnme (TopoX, YMHa, BUKA).

IToGer - camblii HK3MEHUNBBIN 11O BHELLIHEMY 00JIMKY oprad pactenus. He peaxo co
CBOMMU OCHOBHBIMU (DyHKIMSIMU OH HECET UHBIE: OTJIO)KEHHE 3aIIaCHBIX BEIIECTB,
BEreTaTHBHOE Pa3MHOXKEHHUE, 3allUThl ¥ poyee. Takue BUIOM3MEHEHUs], CBA3aHHBIE C
JIOTIOJTHUTENbHBIMH (PYHKIMSIMUA Ha3bIBatOTCA MeTaMopdo3bl. OCHOBBI TEOpHH MeTaMopdo3a
pactenuit o6p11H paspadoransl B KoHIe XVIII Benmukum Hemernkum mostom M.B. T'ére.

Bunousmenenue cre0ast MOXKHO pa3IeIUTh IO MECTY UX JIOKAJIU3allMU Ha JIBE
TPYIIBL:

I-Tlon3eMHbIe: KOPHEBUIIA, JIYKOBULIbI, KITYOHU U KITyOHETYKOBHUIIBI.
II- HanzemHBbIe: KOJTIOYKH U YCUKH.

Tloozemnuie euoousmenenus nooeza.

KopueBume (Rhisoma) - 3to Gosiee uin MeHee 0JATOBEUHBIH MTO3EMHBIH MOOET,
OOBIYHO JTMIIEHHBIH HOPMAIILHO PA3BUTHIX 3€JIEHBIX JIUCTHEB.

3arnacHbIe MUTATEIBHBIC BEIIECTBA OTKIAIBIBAIOTCS B CTEOJICBOM YacTh mmooera.
KopHeBulle BHEIIHE MOX0XKE Ha KOPEHb, HO OTJINYACTCS HATMYUEM JIUCTHEB;
OKaHYHBACTCS KOPHEBHIIE MTOYKOM, & HE KOPHEBBIM YEXITHKOM (JIAHIBII, ITBIPESH MOJIBYUU i,
BaJiepuaHa u Jip.).

[To HampaBieHHIO pocTa KOPHEBUINA MOTYT OBbITh: TOPU30HTAIBHBIMH, KOCBIMU U
BEPTUKAIBHBIMU. B y3/1ax KOpPHEBUIL COXPAHSIOTCS CIEAbl HEOPA3BUTHIX YEIIyeBU IHBIX
JIUCTHEB U OTXOIAT MPUIATOUYHBIC KOPHHU.

[Ipu nomMonm KOpHEBUIL TPOUCXOAUT yIiTyOsieHue cTeOlis B IOYBY, €0 OBICTpOE
pacrpocTpaHeHue, a TAakKe BETETAaTHBHOE Pa3MHOKEHUE PACTEHU, KOPHEBHUIIA XapaKTePHBI
JUTSI COPHBIX PACTEHUM, TAKMX KaK TyMail (MJIM COPro ajuIeTICKoe), alPKUPUK (CBUHOPOM
MajabyaThlil) MbIPEH MOA3yYnid, OHU HAHOCST MHOTO Bpe/ia CEIbCKOMY X03aicTBY. Kpome
ATOTO KOPHEBHUIIA CITY)KAT MECTOM 3allacaHusl pa3InNYHBIX BEIIECTB U YaCTO yHOTPEOISIOTCS
B (hapMaKOTHO3HUU.

JlykoBuua (bulbus) - sto cuabHO yKOpOYEHHBIH MOOET, CO CTeOIEM-TIOHIIEM H
YeIIyeBHIHBIMA COYHBIMH OCHOBAHHUSMH JINCTHEB, & TAKKE CYXMMH KPOIOIIMMH YEIIysIMH
BBINTOJHAOIIMUMHA 3allIMTHYIO q)YHKI_[I/IIO Ha KOHIIC JIYKOBHIIBI BBIPACTAOT MPUAATOYHBIC
KOPHH, a M3 BEPXYIICYHOW M Ma3yIIHBIX MOYEK, BBIPACTAIOT HAa3eMHBIC CTCOIIH.

JIyKOBHMIBI XapaKTEPHBI JI1 MHOTUX IPEACTABUTEIEH CEMENCTB JIMJICHHBIX,
JYKOBBIX, aMapHJUIMCOBBIX. B BHI€ TyKOBHI] pacTEHHS 3UMYIOT U IIEPEKUBAIOT CE30H

3aCyXH.
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Kay6nu (tuber)- Ha cTeGiisx HEKOTOPBIX pacTeHU 00pa3yroTCs HEI0JTOBEYHbBIC
TOHKHE TI0JI3¢MHbIC KOPHEBHIIA- CTOJIOHBI, BEPXYIIICYHBIE MOYKHA WX YACTO Pa3pacTaroTcs,
YTOJIIIAIOTCS U IPEBPALIAIOTCS B KIIYOHU, OHU CIIYXaT Ui pasMHOXeHus. KiyOHu
MPEJICTABIISIOT COOOM CHIIBHO YTOJIICHHBIC MSCUCTBIC MTOA3EMHBIC MJTH HA3EMHBIC ITOOCTH.

[Tomzemusbie kTyOHH (KapTodenb, TomuHaMOyp) pa3BUBAIOTCS Ha cToJIoHax. Ha
MOBEPXHOCTHU KIYOHSI KapTo(essi pacioIOKEHbI INIa3KK - MECTa MPUKPEIICHUST
HEZOPa3BUTHIX JINCTHEB, B Ma3yXaX KOTOPHIX HAXOMATCS MOYKH.

Hanzemuble KIyOHU pa3BUBAKOTCS y KAlyCThl KOJIbpPaOU, HEKOTOPHIX BUIOB
OPXUIEH.

KiyOHe 1yKOBHIIBI- B OTJIMYKE OT JIYKOBHI], OCHOBHYIO YacTh
KITyOHEITYKOBHIIBI, COCTABIISIET YKOPOUCHHBIN CTE0EIh, KOTOPBINA MOKPBIT CYXUMHU
JemyiikaMy. 3anacHble MUTaTeIbHBIC BEMIECTBA OTKIAABIBAIOTCS 37I€Ch B CTEOJICBOM YacTh
(rmaguonyc, madpa, 6e3BpeMEHHUK, TIOJBIIaHbI, KPOKYCHI U JIp.).

Haozemnuvie 6udousmenenus noveca

Yeuxn (Cirrhi) - HeoaTOBEUHBIE, TTOJI3YUHE U CTEIONMECS Ha3eMHbIC TOOETH,
OTHOCSIIIMECS K KATETOPUH HAI3EMHBIX CTOJOHOB. DYHKITHS UX COCTOUT B 3aXBaTe
TEPPUTOPHUH M PACCEICHUH JTOUEPHHUX 0COOEH, Y HEKOTOPBHIX COXPAHSACTCS U
ACCUMUJISIIMOHHAs QyHKITUs, HAIPUMED, Y JICCHOM U Ca0BOM 3eMIISIHUKH, KOCTSIHUKHA U T.I1.

Koumouknu (Spina) - y aukoit s670HHU, TepHA, OOSPBINHUKA, TJICIMYUH, SIHTAKA
(BepOIrOKbEl KOJIFOUKHM) B KOJIFOUKU TTPEBPAIICHBI YKOPOUCHHBIC TT0OETH, BBITIOIHSIIOT OHH
3alMTHYIO (PyHKIIHIO.

OuIOKJIAANU («DUIIIOH» - OT TPEU. JIHCT, «KIaJI0C» - BETBB) - YILUIOMICHHBIC
Ma3ylmHbIe TOOETH, BCTPEYAIOTCS Y BU0B UTIIHITHI (RUSCUS), BHEIIHE OHH MTOXOKH HA JINCT U
Ha HUX 00pa3yroTCs YellyeBUIHBIC JTUCThS U I[BETKHU.

Kouan kanycTsbl - 3T0 MeTaMOp(o3UpOBaHHAS TUTAHTCKASL MTOYKA, OKPYKEHA
MHOTOUH CTICHHBIMH MSICUCTBIMU JIUCTBSIMH, TAKXKe SBISETCS BUIOM3MEHEHHBIM TOOETOM.

VY pacTeHui - CyKKyJIEHTOB («CYKKYC» - COK) B BHUJIOM3MEHEHHBIX CTEOISIX (Y
KaKTYCOB, araBbl) WJIM JIUCThSIX (a7103) 3amacaeTcs B OOJNBIIMX KOJMYECTBAaX BOAA U
pacTBOpEHHEBIC B HEl BemecTBa. Takue BUIOM3MEHEHU S CTEOMIST OUCHD XapaKTePHBI IS
cemeiicTa TosctsaakoBbie (Crassullaceae).

Pacckaosrcume o nepeuvYHoM cmpoerHuu cmebs.

Ha pagansHEBIX 3Tamax Pa3BUTHUA HO6€F3, CKIIaAbIBACTCA ICPBHUYHAA AHATOMHUYCCKAA
CTPYKTypa CTeOJIsl, COXpPaHSIOMASCS Y OJTHOJONBHBIX B TCUEHUE BCEH KU3HU. Y JBYIOJIBHBIX
Y TOJIOCEMEHHBIX MEPBUYHAS CTPYKTYpa JTOBOJBHO OBICTPO HAPYIIAETCS B PE3YNIbTaTe
pa3HOro pojia BTOPUYHBIX U3MEHEHUH U B UTOTE (POPMUPYETCSl TaK Ha3bIBAEMOE BTOPUYHOE
CTpPOEHHE CTEOJIS.

B pesynbrare aesrenbHOCTH NPOKaMOMS U OCTAIbHON MEPBUYHON MEPUCTEMBbI
KOHYyCa HapacTaHHs oOpa3yeTcsi epBUYHOE CTPOCHHE cTeOIsA. B mepBuuHOM cTediie 00bIYHO
pa3IUYalT NEPBUYHYIO KOPY U cTeny (LeHTpalbHbIA HHIUHIP). B oTinyme ot kopHs
IIEpBUYHAs KOPA CHAPYKU ITOKPHITA SITUACPMON.

I'panuiia Mex 1y CTEON U KOPOHl B CTEOAX BBIpAKEHA TOpPa3lo MEHEE YETKO, HEXEIU
B KOpHSX, TaK KaK BHYTPEHHUM ITOITPAaHUYHBIN CIIOM IEPBUYHON KOPBI - SHJI0IEpMA - HE
HMEET CTOJIb XapaKTEPHBIX IMPU3HAKOB, KaK B KOpHE. B cocTaB mepBUYHON KOPBI MOTYT
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BXOJUTH XJIIOPCHXUMA (aCCI/IMI/IJDIIII/IOHHaSI napeHnga), HECIICHUAIIM3UPOBAaHHAA TIapCHXUMA,
BBIACIIUTCIIBHBIC, MCXaHNYCCKUC (qame KOJ'IJ'ICHXI/IMa), a TaK)KC HCKOTOPBIC APYI'NEC TKAHH.

COBOKYIHOCTb TKaHEH cTe0Is, pacioNoKEHHBIX BHYTPb OT KOPbI, Ha3bIBAETCS
UYEeHmMPanbHbIM YUAUHOPOM (cmenoit). OH 3aHMMAET IIEHTPAIBHYIO YacTh CTe0JIs BHYTPh OT
SHJIOAECPMBI, C KOTOPO! T'PAaHUYUT CAMbIH HAPYKHBIM CJIOM LIEHTPAIBHOIO HHJIMHAPA -
nepuyukn. 1101 HUM pacronararoTcss TpOBOIAILME TKAHU, KOTOPBIE, B CBOIO OYEPEb,
OXBaTBIBAIOT CEpALIEBUHY. Bes cucrema npoBOASIIMX TKaHEH B OCEBBIX OpraHax,
paccMarpuBaeMas Kak €IMHOE LIEII0E, SIBISECTCA CTENOoM. B cocTaB cTenbl BXOIAT, KpOME
KCHJIEMBI U (VI03MBI, IIEPUILIMKII, CEpALIEBUHHBIE Iy4U U CEpPALIEBUHA.

Campble paHHHE 3JIEMEHTBI TICPBUIHON KCHIJIEMbI M TIEPBUYHOM (VI09MBI HA3BIBAIOT
nPOMOKCcUnNEMou U npOmog10ImMoil.

Cepoyeguna pacnoioxkeHa B LIEHTPe CTE0JI U COCTOUT MPEUMYILECTBEHHO U3
napeHxuMsbl. CepalieBUHAa MHOTUX PAaCTEHUH YaCTUYHO pa3pylaeTcs, U Torna credenb
CTaHOBUTCS MOJBIM. B cTebiie cepaiieBnHa coodmaercs: ¢ mepBUYHON KOPOH MpU MOMOIIM
IMAPEHXUMHOM TKaHH, PACIIOJIOKEHHOW PaIMAIbHBIMHU PsIIaMU U ITOJyYUBINEH Ha3BaHUE
CEpALEBUHHBIX Iydeil. HapykHas 4acTh cepALeBUHBI MOKET HECKOJIBKO OTJIMYATBHCS OT
OCHOBHOMH €€ MacChl, HaIlp., MEHBIIMMU pa3MepaMH KIETOK U 00Jiee TOJICTHIMUA 000I0UKAMH.
OTta MOP(OIOrNYecKr YETKO BBIACIAIOMIASCA 30HA HA3bIBACTCS NEPUMEOYIAPHON 30HOU.

B crebi1e 60bIMHCTBA OTHOIOJIBHBIX PACTEHUH MTEPBUYHAS KOPa U CEp/ILICBHHA HE
BBIPAKCHBI, TAK KaK IMPOBOJIANIIE IMyYKH PACIOJIATrafoTCs 110 BCEMY IOMEPEUYHOMY CEUCHHIO
cre0Is.

VY crebast upuca (Iris germanica) nmepBuyHasi CTpyKTypa CTeOIs C X0pouio
8bIPANCEHHOU NEPBUUHOL KOPOU.

VY ronoceMeHHBIX U OOJIBIIMHCTBA ABYIAOIBHBIX MOKPHITOCEMEHHBIX POCT CTEOIS B
TOJIIMHY OCYIIECTBIIIET KaMOMii, oOpasyronmii BTopruHble TKaHU. OH BO3HUKACT B BUIE
LUJIMH]Ipa MEKIY TEPBUYHOM KCUJIEMOH U NTepBUYHOM (MI03MOM U OCTaeTCsl B OTHOCUTEIBHO
TOM K€ IOJIO’KEHUH HEOTIPEAEIEHHO A0JIT0, OTKIAAbIBas 110 HAIIPaBJIEHUIO K LIEHTPY OCH
BTOPUYHYIO KCUJIEMY (METAaKCHIIEMY), a KHApyXH - BTOpUUYHYIO (uiodMy (MeTaduioomy).
CymecTByeT HECKOJIBKO CITOCOOO0B 3aJI0KEHUS U IEATETBHOCTH KaMOuSI:

® HeHy‘lKOBBIﬁ THII - KaMOH 1 3aKJIaIbIBACTCA B BUAC HCIIPCPBIBHOI'O KOJIbIIA,
OTKJIJIbIBAsl CTUIONIHBIC CJIOW BTOPUYHBIX TPOBOISIIMX TKaHEH (cTeOenb JUIIHI - Tilia
cordata);

* My4YKOBBIM THIIL:

a) 3aKJ1a/IbIBAETCS MMYYKOBBIN U MEXKITYYKOBBIM KaMOM. MeXIy4uKkoBbIN KamMOuii
middepeHupyeTcs B JIy4eBYIO MapeHXUMY HIIM MEXaHMYECKHE 3JIEMEHTHI (CTe0enb
kupkasoHa - Aristolochia clematitis);

0) 3aKi1aJpIBacTCA TOJIKO MYYKOBBIA KaMOUii, T. €. KaMOU HAXOAUTCS TOJIBKO
BHYTpH Ny4dKkoB. [lydku pazjernensl OCHOBHOM MapeHXUMOM, KOTOpasi Jake B Hauboiee
CTapbIX yJ9acTKax CTeOJI HE OJ]PEBECHEBACT.

[Ipu nyuykoBOM cTpoeHUU cTeOIsl Y ABYAOJIBbHBIX PACTEHUH ITYYKH PACIOJIOKEHbI B
OJIUH PSJI TIO OKPY>KHOCTH, TapaJlICIbHO MTOBEPXHOCTH CTEOIs (CTEOEIb IIOTHKA -
Ranunculus repens).
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BropuuHoe yroJmeHrne mporucXoauT TAKKE B Pe3ylbTaTe JAesTeNbHOCTH (eruioreHa
(mpoOGKOBOTO KaMOus).

[Tpu 11060M THIIE BTOPUYHBIX U3MEHEHHH B IIEHTPAIbHOM LIMJIMHAPE epBUYHAS
KCUJIEMA «OTTECHAETCS» K LICHTPY M OCTAaTKH €€ PACIIONAraroTCsl Ha IPaHULE C CEPALIEBUHOM.
Hamnpotus, nepBuyHas quiosmMa OTTECHSETCS HapacTarolell BTOPHYHOM (r1osMoi K
nepudepru U B JajlbHEHIIEM CTAaHOBUTCS Majl03aMEeTHOM.

BropuuHnoe cTpoeHue cTediisi BOSHUKAET Y ABYIOJIBHBIX TPABSHUCTBIX U APEBECHBIX
pacTeHu .

Kaxoso cmpoenue cmebisi mpassaHucmulx 08V00IbHbIX PACEHULL?

CHapyxu cTe0enb TPaBsIHUCTBIX ABYIOJBHBIX PACTEHUN MOKPHIT OOBIYHO SITHICPMOH,
10/ HUM pacroJiaraercsi nepBuyuHas kopa. B mepBu4HOI KOpe 4acTO MOYKHO BUJIETh JIBE
MEXaHHWUYEeCKHEe TKaHU: KOJUIEHXUMY U cKiepeHxuMy. KosieHxuma ObIBaeT yroikoBou (Kak y
TBIKBBI) WJTH TJTACTUHYATOM (KaK y MOJACOMHEYHUKa). KileTk! KoJJIeHXUMBI KHUBbIE, MOTYT
BBINOJIHATH PYHKIIUU (OTOCHMHTE3a U ONOPHI i cTeOst. KieTku ckiepeHXuMbl MEpPTBEIE,
MIPO3EHXUMHON (OPMBI, BCEr/ia BBIMOIHSAIOT (DyHKIMIO onopsl. [IpoBoasume mydku credis
TPaBSIHUCTHIX JBYAOJIbHBIX PACTEHUN PACIIONaraloTcs B IEHTPAIbHOM UIHHAPE CTEOs B
BHJI€ OHOTO WJIM JIBYX KOJIbLIEOOpPA3HBIX CTPYKTYp. THUI COCYAHCTO-BOJIOKHUCTOIO,
MPOBOJISILIETO MYy4YKa — OTKPBITBIM KOJUTaTepaibHbIN, MEXITY (VIOAMOM M KCHIJIEMOH Jexar
KIEeTKH KamOusi. B cTe0msix mpencraBuTeneil ceMeiicTBa : THIKBEHHBIE, BBIOHKOBBIC
MacJICHOBBIC BCTPEUAIOTCS OMKOIUTATEPATBHBIN TPOBOISIIIMKN MTy4OK, UMEIONMH JIBa CIIOS
¢mosmbl. B cepenune cTe0iast TakuX pacTeHUH JISKUT CepALleBUHA. Y pacTeHUN ceMeMCTB.
ryOOLIBETHBIE, 30HTUYHBIE, CEP/ILIEBUHHBIE KIIETKA OBICTPO OTMUPAIOT U TaKHE CTEOIN
CTaHOBSTCS MOJBIMU (1Hasipelt, MSATa, MOPKOBb, YKPOII, TMHH ).

Kaxoso cmpoenue cmebiisi Opesectblx U KYCIAPHUKOEbIX 08VO00IbHbIX PACMEHULL?

VY npeBecHBIX U KyCTApHUKOBBIX JIBYJOJbHBIX, a TAKKE Y XBOHHBIX BTOPUUHbBIE
YTOJIIEHUST MOTYT TIPOAOJDKATHCS MHOTHE TOJIbl. B TOTe B CTE0IIE BBHIJACTSIOT TPH OCHOBHBIC
YacTH: KOpY, APEBECUHY U Cep/LeBUHY. [ paHuIIa KOPBI U APEBECUHBI IPOXOIUT 110 KAMOMIO.
Kopa MHOTONETHErO CTEOIST IPEBECHOTO PACTECHUS BKIIIOYAET MEPUACPMY, OCTATKU
MIEPBUYHOMN KOPBI, TPYIIITHl MEXaHUYECKUX DJIEMEHTOB PA3IMYHOTO MTPOUCXOKIACHNUS,
pacroyiaralolMxcsi Ha rpaHMIe OCTAaTKOB MEPBUYHON KOPBI U (WI03MBI, ¥ BCIO Maccy (Wio3Mbl
(BTOpHuHYIO QUI0O3MY - YO M OCTaTKH MEPBUYHON). Y psfa APEBECHBIX paCTEHUN
(menkoBHIla, y0, OpexX) ¢ BO3PAaCTOM Ha CMEHY mepuaepme Gopmupyercs kopka ( pemuoom
). JIy0 muddeperupoBan Ha MATKHIA JTyO, COCTOSIIMN M3 MTPOBOASAIIMX U TTAPSHXUMHBIX
seMeHTOB. COBOKYITHOCTh MEXaHUUYECKUX AJIIEMEHTOB BTOPHYHOM (NVI0AMBI MMOTy4HIIa
Ha3BaHME TBEPJIOTO JIyoOa.

Bropuunyro kcuiieMy ¢ HECKOJIBKMMHM KOJIbLIaMU MTPUPOCTA HA3bIBAIOT APEBECUHOM.
OHa pacroniokeHa BHYTPb OT KaMOus ¥ 3aHUMAET OOJIbIIyI0 4acTh cTebmns. Croit
JIPEBECUHBI, OTJIOKEHHBIH KaMOWEM 3a OJIMH BETeTAallMOHHBIN EPHO/I, HA3bIBAETCS TOIUYHBIM
koJsiblioM. Kak rmpaBuiio, B TOIMYHOM KOJIBLIE BBIJEIISIOT BECEHHIOIO U JIETHE-OCEHHIO0
JPEBECUHY.

CepaiieBuHa IpeICTaBICHA TAPEHXMMHBIMH KIETKaMHU. B paanaibHOM HammpaBiIeHUN

crebenb MPOHU3aH Y00 IpeBECUHHBIMU (CEepALIEBUHHBIMU ) TydaMH, IEPBUYHBIMU U
BTOPUYHBIMHU, OCYIIICCTBIISIONIMMU CBSI3b MEXKTy BCEMH 30HAMH CTEOJIs.

43



B crebie ronoceMeHHBIX pacTeHU HMEIOTCSI CMOJISTHBIE KaHanbl. [IpoBosmas
CHCTEMa B JIPEBECHHE Y HUX IIPE/ICTABIIEHA TOJIBKO TpaxenJamMu ¢ OOJIBIIMM YUCIIOM
OKaMJICHHBIX mop. CI/ITOBI/I,[[HLIG SJICMCHTHBI q)JIOBMLI npcaACTaBJICHbI CUTOBUAHBIMU
KJI€TKaMU, HE COMPOBOXIAIONMMUCS KIeTKaMH -CIyTHULIaMU. JInOpudopM oTcyTCTBYET.

Kaxue ecmpedaronici cmebiu no ceouUM pa3mepaM?

I[To BenuumHe cTebaM Upe3BbIUaiiHO BapbupytoT. Camblii MalIeHbKHH cTebenb Yy
OpXUJIEH, pacTylleil B ABCTpaJINM, OH HE MIPEBBIIIAET 2CM, Y aBCTPAJIMHCKOTO IBKAJIUIITA U
CeBEpOaMEPUKAHCKON cekBOiM cTebenb gqocturaeT 10 100m BeicoThl. Hambomnee nimHHBIN
crebenb y pOTaHTOBOM MaJIbMbl, SBJISIOIIEHCS JIMAaHOM, TONIMHA ero 4-5¢M, HO JUTMHA
nocturaer 400M. Okpyx)HOCTh cTBOJIA Y 3BKanunTa 30M, y cekBoiU - 36M, y yMHapbl 10 15M.

Pacckascume o doneoseunocmuv cmedis pPAaACmeHuAs.

[To nonroBEeYHOCTH Y pacTeHU HAOII0MaeTCs Takke Oobioe pasHooOpasue. Ecth
BECEHHEE pACTeHHE KPYITKa, KOTOpasi )KUBET HECKOJIBKO HEJIelb, a CIIEJIOBATEIIbHO U cTe0NIN
€€ JKUBYT CTOJIbKO k€. OJHOJICTHUE TPABSHUCTHIC PACTCHHUS )KHUBYT OJIUH TOJI, HO €CTh TaKue
TPaBSHUCTBIE PACTEHU S, KOTOPBIE COXPAHSIOT MOA3EMHbBIE OpPraHbl (KOPHEBHUIIR, KIyOHH,
TykoBHITEI). Hambomee qonroBeYHBIMU JIEPEBhSIMUA CYUTAIOTCS MEKCUKaHCKUH kumnapuc (10
TBICSIY JIET), AparieHa u 6ao6abd (oxosno 6000), cexBoiisi (5 ThICAY JIET), KUTIApUC THCE, Kenp (3
TBICSIYM ), KallraH, MoxokeBenbHUK (2000 Teicstun), ny0, enb (1200 net), muna (1000 ner),
tomonk 6enbiit (300-400met); uepenms (100-400 net), rpyma (300 net), si610Hs (200 net),
BuHorpaz (80-130ser).

Jlexuus Ne6
Tema: MopdoJsiorus incra. AHATOMHUYECKOE CTPOeHHeE JTUCTA

Lear JexnmMM: [1aTh TOHATHE O BHEUNHEM CTPOCHUM JIUCTHEB, I10KA3aTh
pa3sHoOOpa3We JHCTOBBIX IUIACTHMHOK, TIIO3HAKOMUTh C (YHKOHSMH JIUCTAa, CBS3aTh
MOP(OJIOTUUECKOE CTPOCHHE JIUCTA C €r0 aHAaTOMHYECKHM CTPOEHUEM M (yHKIUSAMH, JTUCT
— KaK OCHOBHOE CBIPBE IS JICUCOHBIX IEJIeH.

Il;1an Jexkuumn:

Jluct u ero pyHKUMHT

DBOIIOIIMOHHOE MMPOUCXOKACHHE JINCTA
[IpocThie u CII0KHBIC JTUCTHS

dopmMa 1 pa3MepsI JIMNCTHEB

KunkoBanue (WHHEpBAIUs) TMCTHEB
JIucropacnonoxenue

PaznomuctHOCTS (TeTepodunms u aHU30(ITH)
Metamopdo3bl aucTa

Anaromus amucTa

10. Jlucromam W ero 3HaYy€HHWE B JKU3HU pacTeHUi. JlmarHocTHyYeCKUe MPU3HAKU JIUCTHEB
JICKApCTBEHHBIX PACTCHUI

WA R WD —

TekceT Jie KIUU.

l. JIveT v ero dvHKIMM.
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Ymo npedcmasisem cobou aucm?
Ipoucxooicoenue nucma.

Jluct peacraBmsieT co00it OOKOBYIO CTPYKTYPHYIO YacTh (MJIM OpTraH) mooera.

[lepBbie MUCTOBBIE OpPraHbl CEMEHHBIX PACTEHUN - CEMSIONH 3apOJIbliia, OHU (GOPMUPYIOTCS
B pesyabrate auddepeHInanuy MEpUCTEeMaTHYeCKOro Tela Mpea3apoibla eme a0
BO3HUKHOBEHUS allekca M BEpPXYIIEYHOH MOYKM TIIaBHOTO mobera. Bee mocienyromme TucThbs
BO3HHMKAIOT B BHUJIE DK30TEHHBIX MEPUCTEMATHYECKUX OYrOpKOB WM BaJMKOB Ha arekce
nobera, cHavyaja IJAaBHOTO, a MO MEpe UX 3aJ0KEHUS M Kaxa0ro u3 OOkoBbIX. Bymayun mo
MIPOUCXOXKICHHI0 OOKOBBIMH OpraHaMM JIMCThS UMEIOT 00Jiee WM MEHEE IIJIOCKYI0 opMy U
nopcoBeHTanbHOe (;mar. dorsum - cmmHa, Ventrum - OproXo) MM CIHHHO-OPIOMIHOC
CTpOCHHUE, Y CEMEHHBIX PACTEHUH JIMCThS HMEIOT OTPAaHUYEHHBIN POCT, B OTIIMYHE OT OCEBBIX
OpraHoB, CIOCOOHBIX JUIUTEIBHOE BPEMs COXPaHATh MEpUCTEMaTHYECKyl Bepxyuiky. Jlucr,
Kak TIpaBUJIO, HE MPOU3BOIUT Ha ceOe HUKAKUX APYIUX OPTraHOB, PEIKO Ha HUX oOpaszyercs
MPHUIaTOYHBIC TOYKU M KOpHU (OeroHus1, OproduuIIoM, HEKOTOPBIE POCSHKH ).

Ckonvko CmopoH cyuecmeyem y Jucma u KaK OHu Ha3vl8aromcs?

[Tnockast popma genaet auCT OUdacHaTbHBIM - IBYCTOPOHHUM.

BepxHIOI0 CTOpOHY IMCTa HAa3bIBAIOT BHYTPEHHEH 10 OTHOLICHHIO K CTEOIIIO,
OproIHON nMiau amakcuanbHOU (at. adt x axis - oce, adaxialis - o6pamennas k ocu). HrokHsist
CTOpOHA JIUCTA HA3bIBACTCS HAPY)KHOIM CHMHHOM MM abaKcuanbHOI.

OrpaHrYeHHOCTh POCTa JIMCTAa CBS3aHA, MPEXKAE BCErO, C TE€M, YTO y CEMEHHBIX
pacTeHUl OH OYEHb CKOPO TEpsieT CHOCOOHOCTh K BEPXYIIEYHOMY HapacTaHUIO U HeE
COXpaHseT cOOCTBEHHOTO MepHCTeMaTHYecKoro amekca. Kpome Toro, pocT nucra, uaynmin
OOBIYHO 3a CYET KPaeBOH M IJIOCKOCTHOW BCTaBOYHBIX MEPUCTEM, OTPAaHUYCH BO BPEMEHH.
JlocTuTHYB omnpeieleHHBIX pa3MepOB, JIUCT 3aT€M JI0 KOHIIA KHU3HU OCTaeTcs 0e3 M3MEeHEHHI

AbGaKkcHAJIbHASI_CTOPOHA (om sam. ab — «om» u nam. axiS — «ocb») — CTOpPOHA
00oKOBOTO OpraHa mobera (Jiucta uau cnopoduiuia) pacTeHUs, OOpamEHHas MPU 3aKIaIKe OT
KOHYca HapacTaHus (BepumHbl) mobera. [Ipyrue Ha3BaHUs — CIIMHHAS CTOPOHA, I0p3aabHas
CTOpOHA.

[TpoTHBOIOIOKHAS €l CTOPOHA Ha3bIBACTCA AMAKCHAIBHOW (om aam. ad — «k» u
aam. axis — «ocwvy). Jlpyrue HazBaHUsl — OpIOIIHAs CTOPOHA, BEHTpaJIbHAas CTOPOHA.

B nmopasisitomeM OONBIIMHCTBE CTydaeB adakCHAIbHAS CTOPOHA — 3TO IMOBEPXHOCTh
aucta Wi cropoduiuia, oOpamEHHas K OCHOBAaHWIO MoOera, OJHAKO HM3peaKa CTOPOHA,
3aKIabIBaroOLasics abakCHallbHO, pa3BOpauMBaeTcs B mpouecce paButus Ha 90° win 180° u
pacronaraeTcs mapauieIbHO MPOJOJIBHON OCH Mmo0era UM o0palaeTcs K ero BepimHe. ITo
XapaKTepHO, HaIpUMED, ISl XBOU HEKOTOPBIX BUJIOB €IIU.

TepmuHBl «a0aKCHABHBIN» W «aJaKCHAIBHBIH» YIOOHBI TEM, YTO MO3BOJSIOT
OIHCHIBATh CTPYKTYPHl PACTEHUM, HMCIIONB3Ysd CaMO pPAcTeHHE KaK CHCTeMy OTCU€Ta M He
npuberast K IBYCMBICIEHHBIM O00O3HAUEHUSAM THUIIA «BEPXHSD) WM «HUXKHSS» CTOpoHA. Tak,
JUTsl TOOETroB, HANPABJIEHHBIX BEPTUKAIBHO BBEPX, a0aKCHallbHAsI CTOPOHA OOKOBBIX OPraHOB
OyzeT, Kak MpaBuJIo0, HIDKHEH, a aJjakCHallbHas — BEPXHEH, 0O/IHAaKO eclii OpueHTanus moodera
OTKJIOHSIETCSI OT BEPTUKAIBHON, TO TEPMHUHBI «BEPXHSSD U «HUKHSSD) CTOPOHA MOTYT BBECTH
B 3a0ITy)KJICHHE.

Kakue ¢ynxkuuu svinonnsem aucm?

JIuCcT BBIMONHSAET TPU OCHOBHBIC (YHKUUU: Gomocunmes, mMpancnupauyuro u
2a3000men. 1Inockas miiacTuHYaTas Gopma JIMCTa CO3JaeT HauOOJBINYI0 TMOBEPXHOCTh Ha
eauHUIly o0beMa TKaHHW, YTO HAWJIY4IIMM OOpa3oM CIIOCOOCTBYET BBITIOJIHEHHUIO OCHOBHOM
(GyHKIUH JTUCTA - BO3AYIIHOTO MUTaHUS MU (POTOCUHTE3A.

Bropas dynkius naucra - TpaHCHUPALUS WK PEryInpyeMoe UCIapeHue BObl, B OCHOBHOM
MIPOUCXOAUT Yepe3 yCThUIIA JIUCTA.

Ilpu QortocuHTe3e Ha cBeTy u3 Heopranumdeckux Bemects CO2 u H20 obpasyercs
oprannveckoe BemecTBO rmoko3a CeHi1206 m BeImensercs kuciopon. Tpancnupanus - 3TO
WcIapeHue BOJIbl Yepe3 CreluaibHble OPraHbl B JMCTE - YCTHHUIIA, 3TOT MPOIECC HEOOXOAUM

45



agrwdE

pactenuro asi oomeHa BemecTB. [Ipu forocuHTese B mpoliecce razoo0MeHa MOTJIOMASTCS U3
BO3/IyXa YIVICKHCIIBIA Ta3, a BBLACISICTCS KUCIOPO, IPH JABIXaHUH MOTJIOIIACTCS KUCIOPO/, a
BBIJACIIACTCA yrHeI(HCHBIﬁ ras.

1. IBOJIONMOHHOE NPOMCXO0KIEeHIE JHCTA.

Kaxk 360JIIYUOHHO o0wsCHAeMCS npoucxo:)fcdeuue aucma?

DBOJIIOIIMOHHO JIUCT OONBIIMHCTBA BBICHIMX PACTCHUN 00Opa3oBalicsi B pe3yabTare
VIJIOLIEHUST M TOCIEYIOIETO OO0beAMHEHUsS B €AMHOE I€J0€ TPYII COCEICTBYIOLMX
KOHEUHBIX BETOYEK - wule1omMo8 NPEeBHUX pacTeHuil tumna puHuodutoB. Ilpu 3ToM Oblia
yTpadyeHa CrocoOHOCTh K JTMTEIFHOMY BEPXYIIEYHOMY HApacTaHUIO M BETBICHUIO. JIMIb y
MaroOpOTHUKOB, y KOTOPbIX CTeOAM B BHJAE Baill (BaliM, YIUIOIIEHHBIX B BHUJE JIUCTHEB)
COXPaHSIOT OMPENEICHHYI0 CIIOCOOHOCTD K 0oJiee ITUTENIbHOMY POCTY B JITHHY.

VY ni1ayHOB JUCTBS IPEACTABIISAIOT COOOM BBIPOCTHI CTEOS - SHALUH, IPOBOSIIIE
My4KH B HUX UAYT U3 CTeONs, He 00pa3ysl TUCTOBBIX IPOPHIBOB - IAKVH.

1. IIpocThlie 1 CJ0KHDBIE JUCTHI.

U3 kaxux wacme cocmoum aucm?

B3pocinblilf auCT OOBIYHO pacuiieHEeH Ha MIaCcMuHKY WM HECKOJBbKO MIACTUHOK U
yepewiok, camas HWXKHSSA 4acTh JIMCTA, COUJICHEHHAs CO CTEOJIeM HAa3bIBACTCS OCHOBAHUEM
aucTa. YacTto mpu OCHOBAaHUU JIMCTA 3aMETHBI Pa3HOIO pa3Mepa U (Gopmbl apHbIe OOKOBBIE
BBIPOCTBI - HPUTUCHIHUKUL.

IlnacTuHKAa JIMCTA - IVaBHEHIIAS 4YacThb JIMCTA, OCYIIECTBISET €ro0 OCHOBHBIE
GyHKUMHM, MOXET peIylupoBaThCs, HO KpailHE peako, B (uuuionuid - pacHMpeHHBIN
JUCTOBUJHBIA uepemiok (y aBCTPaJMNCKUX akaluil) MO0 KpyHmHbIE JIMCTOBUAHBIE
MPUIMCTHUKY (Y HEKOTOPBIX BUJOB YMHBI M TOPOXa).

Yepemiok - O0ObIYHO OKpPYIVIBIH WM CIUIFOCHYTBIH B IIONEPEYHOM CEUCHHH,
BBITIOJTHAET OMOPHYIO M MPOBOJIIYIO (DYyHKIIMHU, HE PEIKO YEpEIlOK He pa3BUBAETCS, U TOTJa
JUCT Ha3bIBAIOT CUSTUUM.

OcHoOBaHHE JIHCTA - IPUHUMAET Pa3InyHyi0 (JOpPMy, BECbMA 4YaCTO OHO HE 3aMETHO,
a100 MMeeT BUJI HeOOJBIIOro YTONIIEHHS (JIMCTOBas mopyiieuka). He
peAKo, KaK y 3J1aKOBBIX M 30HTHYHBIX, OHO pa3pacTaeTcss U oO0pa3yeT 3aMKHYTYIO WJIU
HE3aMKHYTYIO0 TPYOKY, Ha3bIBAEMYIO JIUCHIOBbIM GNACANULYEM.

B cemeiicTBe rpeUMIHBIX TPUIMCTHUKH B PE3y/IbTaTe CPACTaHUs 00pa3yloT TaKk Ha3bIBAEMbIN

pacmpyo.

Yem omauuaemcs npocmoﬁ JAUCT_OM._CTIOHCHO20?

JIucT, UMEIIMI OJJHY MIACTUHKY, Ha3bIBACTCS NPOCHIbIM.
VY cnooxcnoco nUCTa Ha OJHOM YEpelKe pacrojlaraeTcss 1Be, TPU U OoJbllee YUCIO
000COOJICHHBIX TUTACTUHOK, CHAOXEHHBIX COOCTBCHHBIMH COWICHCHUSIMH M UYEPEHIIOYKAMH,
OHHM Ha3bIBAIOTCS JIUCTOYKAMH.
YacTh OCH CIIOKHOTO JIMCTA, HECYIIAs JIMCTOYKH, HA3bIBACTCS PAaxXMcoM ( OT rped. paxuc -
MMO3BOHOYHUK).
IIpocThle JINCThS OBIBAIOT:
HUTJIOBUAHBIMU MJIM UTOJBYATHIMH KaK Y COCHBI, CJIN;
JICHTOBUTHBIMHU - Y 3JIaKOB;
AULIEBUTHBIMH - Y TTOJI0POKHUKA;
CEpIIEBU/IHBIMU - Y CUPEHU, (PUAITKH;
M TKOBUHBIMU - HACTYPIIUU; TIEPUCTHIMHU - Y JIy0a;
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TPEYTOJAbHBIMU - Y JIEOE/IBI;
OBAJIbHBIMU - y aliBBI U T.[I.

[poctoit muct, Ocuna (Populus tremula)

C/105KHBIE JIUCTBS B 3aBUCMMOCTH OT PACIIOJIOKEHUS TUCTOYKOB Pa3IMYat0T
IIEpUCTO - M  TMAIbYATOCIOXKHBIE  JIMCThA.  YacTHBIM  Clydal  CJIOKHOIO JIMCTA
TPONYATOCIOKHBIN JIUCT. Y MOCIEIHUX paxuca HET.

1. ITanpuaTOCIOKHBIE JUCTHS - Y KalllTaHa, JIONHUHA

2. TpoHYaToCIOXKHBIE JTUCTHS - Y KITYOHUKHU, KUCIULIBI

3. TlapHONEPUCTOCIOKHBIE TUCThSI - Y TOPOXA, BUKU, YAHBI

4. HemapHOIIEpUCTOCIOKHBIE JINCTHA - y IIMIIOBHUKA, Opexa

V. @DopMBbI H pa3Mepbl JIVCTHEB.

Kaxue cyuecmeyiom dopmobl
aucmoves?

Paznmuunbie OpMBI JTHCTHEB:

1 — WronpyaTeIi; 2—MeUYeBUIHBIN;
3—IHMHENWHBIN; 4 —IaHIETOBUIHBIN;
5—saiineBUAHBIN; 6—OBaJIbHBIN;

7 — OKpyrbIi; 8§ — oOpartHo-
ANLEBUIHBIN; 9 — CepALIEBUAHBIN;
10 — moukoBuAHBIN; 11 — MUTOBUIHBII;
12 — cTpenoBHAHBIN;

13 — KOIBLEBUHEIN;

14 — nepaBHOOOKHI,

15 — nepucrononacTHbIN;

16 — TpoifuaToNOMacTHHIN;

17 — msaTUIanacTHBIN;
18—mnepucropasienbHbIii;
19—nanpyaToNIONMaCTHEIN;

20 — mepucTopaccedeHHBII
(TMPOBUIHBIN );

21 — mpepBIBUCTONEPHCTO-PACCEUCHHBIN;
22 — manp4aTo-pacceUCHHBIN;
23 — JBOSIKOTIEPHCTOPACCEUCHHBIN;
24 — TPOIYaTOCIOKHBIN;
25 — MajapYaTOCI0KHbIN;
26 — HEemapHOIEePUCTTIOCIOXKHBIN;
27 — NBOSIKOTICPUCTOCIIOKHBIMN.

Ilpu xapakTepuCTHUKE JIMCTOBOW IUIACTMHKM OOpaIialoT BHUMaHHe Ha e€ Qopmy,
BEPXYILIKY, OCHOBAHME U Kpau.
dopma nMcTa: OKpyriias, MpoJaoJaroBaras, sileBUIHAs, JAaHIIETHAs U IepeXoJHbIe (OPMBI.
[lnactuHka nucra MokeT OBITh LEIBHOW MWJIM pacuwieHeHHOW. PacuieHeHue
OCYILIECTBIISIETCS MO0 MaibyaTo, Tu00 MEPUCTO.
B 3aBucHMOCTH OT MIyOMHBI pacceueHus BIACIAIOT JONACTHBIE, Pa3AeibHbIe, pacCeUeHHbIE
MIPOCTHIE JTUCThSI WM JINCTOUKU CIOKHOTO JHUCTA. [T03TOMY MOKHO pa3aesnTh Ha NanbyaTo U
MIEPUCTOJIONACTHBIE, IaJb4aTO MM IEPUCTOPACCEYEHHBIE. JINCThA. B mepBoM ciydae
BBIICIISIIOT onacmu, BO BTOPOM Qoju, B TPETbeM ceameHnmbl. VI3BECTHBI U OJIHOKPATHO, U
JIBaX/1bl, TPUK/IbI, MHOTOKPaTHO-PaCUJIEHEHHbIE JTHCTOBBIE IJTACTUHKY.
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JlonmacTHble - pacuJe€HEHbl HA MEHEE YEM JI0 ITOJOBUHBI IMIMPUHBI ITOJIYIJIACTUHKH:
XJIOMYATHUK, KIEH, YMHapa.

Pa3iesibHble - PAacWICHEHBbl INIyO)Ke€ TIOJOBMHBI HIMPUHBI IOJYIUIACTHHKH:
OJlyBaHYMK, MOJIOKaH, KJICHICBUHA.

PaccedyeHHbIe - pACUICHEHHUE O CPEAMHHOW JKUIIKU: IMOJBIHB, YKPOII, METPYLIKA,
Balieprana, MOTUK. Kpall TIIACTUHKM JIHCTAa: OH MOXET OBITh COBEpIICHO TJIAIKUM, HE
MMEIOIIMM HUKAKUX 3YOUMKOB - ATO IETbHOKPAHUE JUCThS. 3yOuaThie TUCThS - Y HUX Kpa
MJACTUHKHA COCTOUT U3 MPSIMBIX 3yOLIOB, UMEIOIIMX OJAMHAKOBBIE CTOPOHBI. Y MHJIBYATHIX
JMUCTBEB Kpall IUIACTUHKA COCTOMT W3 KOCBIX, HAaKIOHEHHBIX B OJIHY CTOPOHY 3yOIIOB,
MMEIOIMX pPAa3HOW JUIMHBI CTOPOHBI. Y TOPOAYATHIX JIUCTbEB 3YOIbl Kpas MJIACTUHKHU
3aKpyIvIeHbl. Y BOJIHUCTOKPAWHUX JIMCThEB caMma IUJIACTUHKA JIMCTa y Kpas SBIIAETCA
BOJIHUCTOM (y CHPEHHM) U HE MUMEET SICHBIX BBICTYIOB. Y JBOSKONMUJIBYATHIX JIUCTHEB Kpas
KPYITHBIX 3yOLIOB B CBOIO OUEPE/Ib MMUJIbYAThIE, TO €CTh UMEIOUME MEJIKHE 3yOIbI.

V. KuakoBanue (MHHepBanug).

Kaxue munwvl__ oicunkosanusi _xapakmephvl OISl 8bICUIUX __CNOPOBbIX _PACHIEHUI,
00HOOO0IbHBIX U 08YO0IbHbIX PACEHULL?

JKunkoBaHWe y pacTeHHUH - 3TO CHUCTEMa IYYKOB B JIMCTOBBIX IUIACTHHKAX, Yepe3
KOTOPBIE OCYIIECTBISETCS TPAHCIIOPT BEIIECTB.

Camoe apeBHEE >KHIIKOBAaHWE HMXOTAMHMYECKOE BCTPEYACTCS y MANOPOTHUKOB H
MPUMHUTHBHBIX [IBETKOBBIX PACTEHUH (THHKTO).

v OJTHO/IOJIBHBIX PACTEHU N KUJIKH HE CIIMBAIOTCS IPYT C IPYTOM WITU CIMBAIOTCS
BOJIM3M BEPXYLIKH JIUCTA.

Takoe  XHJIKOBAaHME  Ha3bIBAETCH
KunkoBaHue mapauiensHoe M JAYTOBHIHOE, 1O JPYroMy

OHM HAa3bIBAKOTCA IMapallICIBHOHECPBHOC H

JYTOHEPBHOE.
JlyToHepBHOE  JKHJIKOBaHHE - Yy
~ S JUCTHEB JIAHIBIIIA, TOJIOPOKHUKA, TIOJIbIIAHA.

LyrosngHoe MonepeyHoe JuxoToMuyeckoe Haunbonee pasHoobpasHo JKUJIKOBaHUE

JIBYIOJBHBIX. Y  JIBYJOJIbHBIX M3BECTHBI
JIBa OCHOBHBIX THUIIA XHJIKOBAHUS - IEPUCTOE
U najabyartoe.

Y JHMCTBEB ¢ NEPUCTOHEPBHBIM
KHUJIKOBAaHUEM UMEETCs OJIHA IVIaBHas XKHJIKA,

IS

I\J

A

MpogonbHoe Manb4atoe MapannenbHoe ABJISIIOIIASACS MPOJO/DKEHHEM depelka. Ona

MPOXOAUT OT OCHOBAHHUS TJIACTUHKUA K €€
BEPXYIIKE, OT HEE€ OTXOISIT OOKOBBIE YKHUIIKH.

B 3aBucuMocTH OT TOro, Kak
pAaCIIOJIONKEHBI KHUJIKA, CYHIECTBYET: KPacBOE
= S —

Mepuctoe Ceruatoe PagunanbHoe €CIIM KWIKA OKAHYMBAKOTCA B JIOIACTIX

JMCTa WM B 3yOUMKax, METIEBHIHOE - €CIIU
KHWJIKA Ha KOHIIAX JIUCTA JENalT METI0 U
COCAMHSIOTCA C JIPYTMMH OKWIKaMH U
ceT4yaToe - OOKOBBIE KMJIKH ITOCIIEIOBATEIFHO BETBATCSA, B PE3YNIbTaTe 4ero oOpasyercs Bce
Ooutee rycras ceTh (MBa, rpyma, s610Hs, 6apbapuc)

KpaeBoe :KUJIKOBaHHE - 0JIbXa, Oepesa, BA3.
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IaJib4aTOHE PBHOE KMJIKOBAHHME - Y TAKOTO JINCTA INIABHOM KUJIKU HET, OT YEPEeIlKa
OTXOJAT IIOXOKME Ha IAJbLbl HECKOJIBKO XHUIOK. Tarke BCTpeyaeTcs Iaab4aTOKpacBoe
JKUJIKOBAaHUE Kak y KJICHa IJIATAHOJIMCTHOTO, N1aJb4aTONETICBUIHOE U
najgpyaToceTyaroe. OTHU MPU3HAKK JIMCTHEB HCHOJIB3YIOT B  CYIE€OHO-MEAMIIMHCKOU
JKCIIEPTU3E, IIPU ONPEACIICHUH ITOTITMHHOCTH JIEKAPCTBEHHOTO PACTUTEIIBHOIO CBHIPhS.

V1. JIucTopacnojoxe Hue.

Kax moeym pacnonacamvca nucmuvs na cmebne?
JIucropacnonoXeHue, MopsI0K pa3MEeicHHs JINCTHEB Ha CTE0JIe, OTPAXKAOIMNA CHMMETPHUIO
B CTpyKType mobera. JIncTopacnoniokeHue 3aBUCUT B TIEPBYIO OYEPElb OT MOPsIKa
3aJI0)KEHHU S JINCTOBBIX 3a4aTKOB HA KOHYCE HapacTaHUs M OOBIYHO SIBIISETCS
CUCTEMAaTUUYECKUM ITpU3HAKOM. PaznuyaroT 3 0CHOBHBIX TUIIA JINCTOPACTIONOKEHHUS
cnupajabHOe, WIH 04YepeaHoe, — OT KaKA0ro y3ia credis orxoauT 1 nucr (ay0, Oepésa,
371aKd, 30HTUYHBIE),

JIncTopacnonoX)eHus — PaBHOE YIIIOBOE PACCTOSIHUE MEXIY JIMCTHSIMHU, CHISIIIAMHI
Ha OJHOM Y3Jl€¢ WIM Ha IOCJIEJ0BATEIbHBIX Y3llaX CHUpPaid, Ha3blBa€MOM OCHOBHOM
TeHeTHYeCcKor crhupanpio. s cympoTuBHOrOo m MyroB4aroro JlucropacmonoxeHue
XapakTepHO YepeloBaHHME JMCThEB COCCIHHMX IMap HIJIM MYTOBOK, NpPH 3TOM Ha credie
00pa3yloTCsi BEpTUKAIBHBIC PSIbl JIMCTHEB (OPTOCTUXH), B 4YHMCIE, BJABOE OOJBIIEM, YeM
YHCIIO JIUCThEB Ha OJHOM Yy3ne. CrupanbHOoe JlncropacronokeHue Mo YHCIy OPTOCTHX U
BCJIMYMHE VIJIOB JMBEPreHIHMH (PACXOXKICHHS) MEXIy IOCIEIOBATCIBHBIMU JIMCThSIMU
MOXET OBITh pa3HOOOpa3HBIM M BbIpaxkaeTcs (opmynoil JlucropacmnonoxkeHus, KoTopas
MPENCTAaBIET ApOOb, COOTBETCTBYIOUIYIO 3HAUYEHWIO VyIjla JUBEPIeHIHH B  JOJSIX
okpyxHoctu. Hanbonee yacto Bcrpeuatorcs 1/2 (nBypsanoe JI.), 1/3 (tpexpsaanoe JI.), 2/5,
pexxe — 3/8, 5/13 u T. 1. 3HaMeHaTenb qpoOU MOKA3BIBAET YMCIIO OPTOCTUX; YeM OH OOJIbIIE,
TEM MEHBIIC JIUCThS 3aTCHSIOT Ipyr npyra. [IpuauHel TpaBmIbHOCTH JIMcTOpacmonoxKeHus
CBsI3aHBI C pa3MepaMy KOHYCa HapacTaHUs U JIMCTOBBIX 3aUaTKOB U UX B3auMOBIUsHUEM. [1o
OTHOM W3 TUIOTE3, KaXIbIH JIMCTOBON 3a4aTOK o0Opa3yeT BOKpPYr cebs (U3MOIOTHYECKOe
oJIe, TOPMO3SIIee 3aJI0KEHIE HOBBIX 3a4aTKOB B HEIOCPEACTBEHHOH OJIM30CTH K HEMY, 11O
JpYro, — 3aJI0KEHUE KaXKJO0TO MOCIEIYIOIIEro JUCTOBOIO 3ayaTka HE TOPMO3MTCH, a
CTUMYJIHPYETCS TPEIBITYIIM.

JIMCTBsL MOTYT pacroyiaraTbCsi Y OCHOBAHHS KOPHS, TAKOE PACIIOJIOKECHHUE HA3bIBACTCS
NPUKOPHEBAs. pO3emKda, 3TO 'y OJyBaHUUKA, TIOJJOPOKHHKA.

Po3éTouyHOe — TUCTBS, pACIOJOKEHHBIE B  po3eTke (IIy4OK JIMCTHEB,
PacIIOIOKEHHBIX 110 KPYIy W3 OJIHOTO OOIIEro IEHTpPa).

VII. PaznoauctHocTth (rerepod mians) u anu3zod nians.

Ymo npedcmasasiem cobou Pasnonucmuocmo (cemepodunust) u anuzochurus?

I'etepoduans - 310 pazHooOpasue (GopM JHUCTHEB HA OJHOM M TOM K€ PacTEHUHU.
INogo6Hoe pa3HOOOpa3re MOXKET BO3HUKATH IO IBYM MPHIIMHAM:
1 - B CBsI3M C BO3pPACTHBIMH MU3MEHEHUSIMHU arleKca (BEPXyIKA mobera)
2 - B CBSI3U C BJIHMSHUEM BHEIIHHUX YCIOBHH, T.€. SKOJOTHYECKU 00ycnoBieHo [ 'etepodumnus
XOpOILO BBIpAXEHA y BOJHBIX pPACTEHUN, Yy CTPENIOJIMCTA,
nopydeiiHUKa, BOJSHOTO JOTHKa. llogBoAHBIE JUCTBS y HHUX JIGHTOBUJIHBIE, WIIU
MHOTOKPAaTHO HUTEBHUJIHO PACCEUYEHHbIC, OTIMYAIOTCS OT HAABOAHBIX C IEJIbHBIMHU HIIU
JONACTHBIMH JIUCTOBBIMHU IJIACTUHKAMH.
Y aBcTpaMiicKMX akaluii CcHadajia B OJaronmpUATHBIX YCIOBUSIX  (POPMUPYIOTCS
JIBOSIKOTIEPUCTOCIIOKHBIE JIMCThs, @ BO BpEMs 3aCyXd IJIACTUHKA JIUCTa PEAyLHUpyeTcs U
YepelioK yTOJIAeTCs, NpUHUMaeT Ha ce0sd (QyHKuMIO (OTOCHHTE3a, HAa3bIBACTCS OH

dunnooui.
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AHm3oduausg - (rped. aHM30C - HEPaBHBIN) - 3TO pazmuuue B GopMmMe U pazmepax
ACCUMUJIMPYIOIMX JINCTREB Ha OJHOM M TOM K€ y3je moOera (IIpU CYIPOTHBHOM HJIA
MyTOBYAaTOM JIMCTOPACIIONOXKEHUHM) Yallle BCETO OHA HaOmrogaeTcs Ha OOKOBBIX MobOerax
JPEBECHBIX U TPABSHUCTBIX pacTeHHi. Pa3zHuIa pa3MepoB 0OyCIOBIIEHA JACHCTBUEM CHUIIBI
TSDKECTH W Pa3IMuMeM B OCBSINCHWW BEpPXHEW W HWXKHEHW CTOPOHBI mobera. Yacto Takoe
SIBIICHUE MOXXHO HAOJIOIATh Y MIETKOBUIIBI, (PHKYCa.

VIIl. MeTramopd 0361 JIHCTA.

Kaxue scmpeuaromes memamopghosvl nucma?

Metamopdo3 (ot Tped. metamoOrphosis — TpeBpalieHHE) Y pacTCHUH,
BUJOU3MEHEHHSI OCHOBHBIX OpPraHOB pAacTEHUs, CBSA3aHHbIE OOBIYHO CO CMEHOMU
BBINIOJHAEMbBIX UMU (DYHKIMN WM YCIOBUM (PYHKIMOHUPOBAHMS. Y HEKOTOPBIX pacTeHUMH
JUCTbS B TPOIECCE OHBOJIOLHMHM PE3KO0 BHUIOM3MEHWIHNCH, 00pa3oBalMd pPa3HOOOpas3HbIE
Metamopdo3bl. Y Oapbapuca OHU TPEBPATHUIUCHh B KOJIOUKH, y CIOXHOTO JHCTa Oeoi
aKkallMM B KOJIOYKMA BHUJOWU3MEHUJIMCh NPUIUCTHUKH. B ycHK mpeBpamp@ercs WM Bcs
JUCTOBAs TJIACTUHKA (Y HEKOTOPHIX BHUJIOB UMHBI), WJIM TOJBKO YACTh JIMCTOYKOB CIOXKHOTO
mucra (y ropoxa u Ap.). Y HAcTOSIMX akaluid oOpa3yrorcs Guiutoauii. Y Jyka MSCHCTBHIS
YellyH JIyKOBHIIbI SIBISIOTCS BHJIOM3MEHEHHBIMH JIUCTBSIMH, y KOJIOKOJBYMKA JIMCTBS
BUJOU3MEHWINCHh B NMPULIBETHUKHU - JINCTOUYKU YIPOUICHHOTO CTPOEHUS, U3 Ma3yxu KOTOPBIX
pacTyT IBETKH.

YV IBETKOBBIX PACTEHMI caM I[BETOK MPEACTABISAET COOON BUIOM3MEHEHHBIH MoOer.
Metamopgu3npoBaHHBIM 100ErOM, MPUCIOCOOIIEHHBIM K CEMEHHOMY Pa3MHOKEHUIO,
SIBJIIETCS TAKOKE I[BETOK: YAILISTHUCTHKH, JICTIECTKU, THIYMHKHU U TJIOJ0JUCTUKU 1O CIIOCO0Y
BO3HUKHOBEHUSI COOTBETCTBYIOT JIUCTHSIM, a LIBETOJIOKE — CTEOJII0. DTO MOATBEPIKIAETCS
Clly4asiMU MTPOpAcTaHUs LIBETKa (MpOoau(UKALINK ), HAPUMED Y pO3bl, FpaBUiIaTa.

VY HaceKOMOSIHBIX: POCSHKHM, MYXOJIOBKH, KYBIIMHOYHHMKA JINCThSI MPEBPATUINCH B
pa3Ho0Opa3HbIe JTOBYIIKU JUIsi HACEKOMBIX.

Pocsnka sxuBeT Ha TOp(sIHBIX OONOTax, YacTHU JIUCTa y HeEe BUJIOM3MEHUJINCH B
My3bIpEBUIHBIE JIOBYIIKM, TyJa 4epe3 OTBEPCTUE IOMNaJal0T JMYMHKA KOoMapa, MeEJKue
payuky, JTUYUHKU PbIO, 3aTEM OHM IEPEBAPUBAIOTCS P MOMOIIM CHEHUATBHBIX ()EPMEHTOB,
U TakiM 00pa3oM pOCSHKAa TMUTAETCA, J0OBIBas HEAOCTaloImMe Ha 00JI0TaX MHUHEpPaIbHbIE
BEILECTBA.

YMeHbIIICHHE HCTIAPSIONICH MOBEPXHOCTH HAONIOMAECTCS M TPH TaKUX MeTamopdo3ax
HaJI36MHBIX 1MOOEroB, KaK KIaJ0Auu (HampuMmep, y cuapku) u Grutoktanauu (Hampumep, y
urnuiel). OyHKIKUIO POTOCHHTE3a B 3TOM CIIydae BBIMIOJHACT KECTKUM CyXOBaThlIli CTEOENb,
KOTOPBI HEPEKO CTaHOBMUTCS IJIOCKUM M JIa)K€ JIMCTOBUJIHBIM. Y JIMaH, OOMTAIOUMX B
YCIOBHSIX TOBBIIIEHHOW BIQXHOCTH U HENOCTaTKa CBETa, HaJa3eMHble MOOErHn MOTYyT
peoOpa3oBHIBATECS B YCUKU — OPTaHbl JIazaHUs (HarmpuMmep, y maccudyiopsl, BHHOTPaaa, y
KOTOPBIX B YCHKH IpEBpAIlEHa 4acTh COLBETHH).

IX. AHATOMMUSA JUCTA.

Kakoe cmpoenue umeem nucmosas NAACMUHKA?

Crtpoenue nucroBoil miacTuHkU. llokasanbl nanucaaHas (CBepXy, IJIOTHO YIaKOBAaHHBIE
KIETKH) W Tyouartas (CHU3Y, PBIXIO pPACHOJIOKEHHBIE KIETKM) 4YacTH Me30(uiuia,
PacnooKEeHHbIE MEKTY BEPXHUM M HHXKHUM SITHIEPMATbHBIMU CIIOSIMH.

Kak npaBuio, 1MCT COCTOUT U3 CIEAYIOUMX TKAaHEH:
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OnuAépMHUC — CJIOH KIETOK, KOTOPBIE 3alMIIAIOT OT BPEJHOTO BO3ICHCTBUSI CPE/IbI
U M3JUIIHEro ucrnapeHus Bojpl. YacTo moBepx 3MUAEpPMUCA JUCT MOKPHIT 3alMTHBIM CI0EM
BOCKOBHUIHOTO MPOUCXOKACHUS (KYTHUKYIION ).

Me3sodgnaa, wiM mnapeHXHMa — BHYTPEHHS XJIOpO(QUIUIOHOCHAs TKaHb,
BBITIOJIHSAIOIIAS OCHOBHYIO (DyHKIUIO — (DOTOCHHTES.

CeTb KII0K, 00pa30BaHHBIX MPOBOINMMHU ITyYKaMH, COCTOSIIMMH W3 COCYJOB H
CUTOBUJHBIX TpPYOOK, JUIsl TI€pEMEIICHUs BOJbI, PACTBOPEHHBIX COJIEH, caxapoB U
MEXaHUUYECKUX IJIEMEHTOB.

Kunku nucra SBISAIOTCS COCYAMCTOM TKaHBIO M PACIOJIOXKEHBI B IyO4aTOM cClioe
Mme3ouita. Ilo puCYHKYy pa3BETBIIEHUS MKMWIKU, KaK IIPaBUIIO, IOBTOPSIOT CTPYKTYPY
pa3BeTBiIeHUs pacTeHus. JKUIIKU COCTOST U3 KCUJIEMbl — TKaHU, CIy)Kallel 11 IpOBeIeHUs
BOJIBI I PACTBOPEHHBIX B HEH MUHEPATBHBIX BEIIECTB, U (NIODMBI — TKaHH, CIyXKAIleH st
[IPOBEJICHHUSI OPraHUYECKUX BELIECTB, CUHTE3UPYEMbIX JIUCThIMU. OOBIYHO KCHUJIEMA JIEKHUT
noBepx (uiodmbl. Bmecte OoHHM 00pa3yroT OCHOBHYIO TKaHb, Ha3bIBa€MYIO CEpALIEBUHON
JHCTA.

VeTbuna — crenuanbHble KOMILIEKCH KIETOK, PACHoJIOKEHHbIE, B OCHOBHOM, Ha
HIDKHEH TOBEPXHOCTH JIMCTHEB; Uepe3 HUX MPOUCXOIUT UCIIApEHUE BOJIBI U Ta3000MEH.

Kaxue mxanu exoosm e cocmas aucma?

JnuaepMa - COXpaHsieTcs B JUCTE B TEUEHHUE BCEM €ro *KU3HU, CTPOEHUE €€ OUEHb

pa3HOOOpa3HO, KIETKM €€ MOTYT IPONUTHIBATECS KYTHMHOM, TOTJIa OHA CTAHOBHTCS
KyTUKYJIOM, MPEIOXpaHsIET OT 05KOTOB COJIHEUYHBIX JTy4eil, HATM4Y1e Pa3HbIX BOJIOCKOB, XKEIIE3.
Ycrbuila MOTYT BCTpeUaThCcss Ha OOCMX CTOpOHaX Jmcra, 3T0 {amgucmomamuyueckué)
JIMCTBS; MJIK TOJIbKO Ha BEPXHEH - Y BOJHBIX PACTCHHM, KYKypy3bl - (dnucmomamuueckue) u
TOJILKO Ha HMIKHEH - eunocmomamaoviyeckue.
Y IOBYIONBHBIX KIETKM DSMIHACPMUCA M YCTBUIIA PACIOJAraroTCs OECIOpsI0OvYHO, Y
OJTHOJIOJIbHBIX OHW HWMEIOT BHJ TPAaBUIBHBIX PAIOB, M IIEIHU YCTBUI[ PACIOJIAraroTCs
MapajijielbHO TPOJOIBHOM OCH JIMCTa, WM YCTHUI[ (TETPAlUTHBIA THI YCTHUYHOTO
amnrapara).

IIpoBoasiMe TKAHM COCTaBJISIIOT OCHOBY JKMJIOK, OHH COCTOSIT W3 IEPBUYHBIX
(oSMBI M KCHJIEMBI, BO3HHMKAIOIMX U3 TMPOKaMOHS U OObeAMHEHBI B 3aKpPbIThIC
KoJUTaTepalibHble Tydku. Kcuiema Bcerma OpUEHTHpPOBaHA B CTOPOHY MOPQOIOTHYESCKA
BEpXHEH, a quiodMa - MOP(OJTIOTUUECKH HUKHEH CTOPOHBI JIUCTA.

MexaHu4ecKHe TKAHM BBINOJHSIOT POJib apMaTypbl U IPOTUBOCTOSIT €TI0 pa3pbiBY U
pazmaBivMBaHuio. MexaHMYEeCKHEe TKaHU OOBIYHO CONPOBOXKIAIOT MPOBOSIIE MY4KU
MPEUMYIIECTBEHHO B KPYIHBIX KHUJIKAX JIUCTA. Y PACTCHUN 3aCYIUIUBBIX 30H OHU PA3BUTHI
CWJIBHEE U NPEACTABIICHBl CKIEPEHXUMOM M KOJUICHXMMOW. POJIb MEXaHMYECKOM TKaHU
BBITIOJIHSIFOT TAKKe COCYIbl U TPAXEUJIbl C YTOJNIICHHBIMU CTEHKaMH. MexaHnuyeckasi TKaHb,
COTPOBOK/IAIOMIAST JKUJIKU, 00pazyeTcs W3 CYOIMUIACPMAIBHBIX CIIOEB KIETOK JHUCTOBOTO
3a4aTka (TOYHee U3 MEPUIUKIA WIH U3 MPoToduiodMbl). MexaHu4yecKast TKaHb O] KOXKHIIEH
4acTO TIpe/AcCTaBjeHa KOUIeHXUMOUN. CKIEpeHXuMa Y JHCTBEB HEKOTOPBIX JIPEBECHBIX
pacTeHUW OTIMYAETCS LEHHBIMM TEXHUUYECKUMHU Ka4eCTBAMHU, HCIIOJB3YETCS KAaK BOJIOKHO
CKIIEpEHXHMMa JIMCTA MaJbMbl paduu, araBbl, JpalleHbl, HOBO3EIAH JICKOTO JIbHA.

Yepelok 1 OCHOBAHHE JIHNCTA.

Yepemok (GopMmupyercss M3 TeX K€ TKaHeW, 4To M crebenb. DmuaepMa UMeeT
HEOOJBINIOE KOJIMYECTBO YCTBUI. MeXaHW4ecKass TKaHb IMpEACTaBlIeHa KOJJICHXHUMOM,
CKJIIEPEHXUMOI.

CBsI3b MPOBOJAIICH CHUCTEMBI JIMCTA M CTEOJSI OCYIIECTBISETCS B OCHOBHOM Y37I€
COOTBETCTBYIOILIETO JIUCTA.

B mpoBopsmeli cucreme creOisi Haa BXOMSIMIMMH M3 JIMCTa MydKaMH (JIMCTOBBIMH
cnenamu) audepeHMpyeTcs MapeHxuma, Takue yJ9acTKH MapeHXMMHOW TKaHU Ha3bIBaIOT

JAKYHAMU.
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PaznuyaroT y31el OHO - ; TpEX - U MHOTOJAKyHHbIE. B HEKOTOPBIX y371aX JUCTOBbIE
cliefibl, BXOJAfAIME B CTeOENb, YK€ B JAKyHE pasJesloTcs Ha HECKOJIIbKO IydkoB. B
3aBUCHMOCTH OT KOJIMYECTBA JIAKyH M IYYKOB (JIMCTOBBIX CIIEJOB) Y3/Ibl HA3bIBAIOT
OJIHOJIAKyHHBI OJIHOITYYKOBBIA, OJHOJAKYHHBI TPEXITYYKOBBIA, OJHOJIAKYHHBIM C TpeMs
JMCTOBBIMH CIIEAAMU.

B nMCcTRAX HakamjauMBaeTcs MHOIO HPOAYKTOB OPraHMYECKOTO CHHTE3a, 3TO OenKu
(0600oBBIE), XUpBHI (KIEIIEBMHA), YITIEBOAbI (CaXapHbI TPOCTHHUK), a TaKKe IPOIYKThI
BTOpPMYHOro MeTabonu3ma. Tak y OeneHbl B KIETKaX IyOuaTON MHapeHXUMBbl HMEIOTCS
enuHuuHble Kpuctamiel CaC204; y aypmMaHa - Tam Ke JApy3bl, a y O€IaJoHHBI -
KPUCTAJUIMYECKUH TECOK. Y KaydyKOHOCOB B MSKOTH JIMCTa IIPOXOJAT MJICYHHMKH: MOJIOYAH,
CJIO)KHOLIBETHBbIE MakoBble. [l03TOMY JIMCT - 3TO OCHOBHOW OpraH pacTeHUMH, IPUMEHAEMbIN
Kak ChIpbe I (apMaIieBTUYECKOW ITPOMBIITICHHOCTH.

Ymo npedcmasasem cobo Snudepmuc aucma?

ONUAEPMHUC SBJISIETCS HAPYXKHBIM CJIO€M MHOTOCIOMHOW CTPYKTYPbl KIIETOK,
MTOKPBIBAIOIIMN JIUCT O BCeX CTOPOH. OH SABJISIETCS TOTPAHUYHON 00JIACTBI0 MEXTY JIMCTOM
U OKpYXarollel cpenoil. DNMHUAepMHUC BBIIOJIHSIET HECKOJIbKO BaXKHBIX (yHKIMM: 3aIMINAET
JUCT OT W3IUIIHEr0 MCHapeHUs, peryJaupyeT ra3000MeH ¢ OKpyXKarolled cpeioi, BbIAeNnseT
BCIICCTBA oOMeHa U B HCKOTOPLBIX CJIydadX BIIMUTBIBACT BOIY. BonbIMHCTBO THCTHEB UMEIOT
AOPCOBCHTPAJIIBHYIO daHATOMUIO: BEPXHAA U HUKHAA IMIOBCPXHOCTHU JIMCTA UMCIOT Pa3IMYHYIO
CTPYKTYPY | BBITIOJNHSIOT pa3Hble (DyHKIIHUH.

Onuaepmuc 00bIYHO MPO3paveH (B €ro CTPOSHUHU OTCYTCTBYIOT JIMOO0 MPUCYTCTBYIOT B
HEJOCTaTOYHOM KOJIMYECTBE XJIOPOIJIACThI) W CHApYKU IOKPHIT 3alTHBIM CIOEM
BOCKOBHUJHOTO MPOUCXOXACHUS (KyTHKYNa), KOTOPBIM MpensTcTByeT ucnapenuto. Kyrukyna
HI)KHEH 4YacTH JIMCTa, KaK MPaBUJIO, TOHBINE, YEM Ha BEpPXHEH, W TOJIIE B OMOTOMAxX C
3aCyIUIMBBIM KIUMATOM I10 CPAaBHCHHUIO C TEMHU 6I/IOTOHaMI/I, A€ HEIOCTAaTOK BJIarul HE
OLLIIAETCS.

B cocraB Tkanm SIUACpMHUCAa BXOOAT CJICAYIOIIMC TUIIBI KICTOK: 3MHUACPMAJIBHBIC
(MM IBUTATENbHBIE) KIETKH, 3allMTHBIE KIETKH, BCIIOMOTAaTeIbHBIE KIETKA U TPUXOMBI.
OnuaepMalbHble  KIETKA ~ CaMble  MHOIOYMCIEHHBIE,  KpyIHbIE WM HauWMEHee
MPUCIIOCOOJIEHHBIE. Y OJIHOAOJIBHBIX PACTEHUM OHM 0oJjiee pacTAHYTHI, YEM Y ABYAOJIbHBIX.
OnuaepMuc MOKPHIT MOpaMH, Ha3bIBAEMBIMU YCTHUIIAMU, KOTOPBIE SBJISIOTCS YaCThIO 1[EJ0T0
KOMILJIEKCA, COCTOALIETO U3 IOPHI, CO BCEX CTOPOH OKPYKEHHON COAEpk AWMU XJIOPOILJIACT
3allMTHBIMU KICTKaMH, U OT ABYX OO ‘-ICTI)IpéX MOOOYHBIX KICTOK, B KOTOPBIX XJIOPOILJIACT
OTCYTCTBYET. DTOT KOMILJIEKC PEryJIupyeT UCHapeHHe M Ta3000MEH JIMCTa C OKpYXKarollei
cpenoii. Kak mpaBuio, KOITWYECTBO YCTHUII HAa HHJKHEM 4YacTH JMcTa OOJblle, YeM Ha
BEPXHE. Y MHOTMX BUJIOB IOBEPX SMUJAEPMHCA BBIPACTAIOT TPUXOMBI.

Ymo npeocmasasem cobou me3oduin aucma?

Baxneiimeil 4acTbi0 IUIACTMHKM JIMCTa SBJSETCS Me30( M (OT Iped. «Me30c» -
CpemHM#, «pUIIOH» - JIMCT) C TMOMOIIBIO KOTOPOTO OCYIIECTBISETCS (POTOCHHTES.
OcranpHble TKaHM OO0ECIEYMBAIOT HOPMAJIbHYIO pabory Meszodwima. Onuiepma,
MOKPHIBAIOIIAS JIUCT IUIOTHBIM CJIOEM, PeryiupyeT ra3o00MeH W TpaHcnupanuio. Cucrema
Pa3BETBJIEHHBIX IPOBOSIMX TYYKOB, COCTABJISIFOIIMX OCHOBY JKUJIKOBaHU JIMCTA, CHAOXKaeT
Me30uIUT BOAOW W pPAacTBOpaMH CoOJIeH, a TalKke O0ecleyuBaeT OTTOK IIIaCTUYECKHX
BEIIECTB, OOpa3oBaBUMXCA B Ipollecce AaCCUMMIALUU. MeXaHWuyeckue TKaHU JIMCTa -
CKIICPCHXUMA PA3JIMYHBIX THUIIOB MW KOJUICHXUMA - O6CCH€‘-II/IB8,IOT CMYy ONpCACIICHHYIO
MPOYHOCTh. JIMCT B HamOosbIel CTEMEHW CBS3aH C OKPYXKAIOMICH Cpelod, MO3TOMY €ro
(dopma, pazMepsl pa3TMYHbI U 3aBUCAT OT YCIOBUU CYIIECTBOBaHUS PACTCHUSI.

Me3oduja - 3aHUMAcT BHYTPEHHIOIO YacTh JINCTA MEXAY BEPXHEH M HMKHEH
SMUJIEPMOM, KIETKH Me30(uiula MPEACTaBISIIOT co00M  acCUMMIIALIMOHHYIO TKaHb
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XJIOpEHXUMY, 4Yalle Bcero oHa nuddepeHUpoBaHa Ha naaucadnyro (cTonduartyio) u
2y6uamyio (phIXITyI0) TKaHH.

Knerku manucagHoli TKaHW OOBIYHO BBITSHYTHIE B JUIMHY U PACIONATalOTCs B OJUH
WJTU HECKOJIBKO PSJIOB, TECHO CONPHKACASCh, JPYT C IPYTOM. ITa TKAHb COJIEPIKUT OCHOBHYIO
4acTh XJIOPOIJIACTOB JIMCTA, 3/I€Ch OCYIIECTBIIAETCS Mpoiiecc (POTOCHHTE3a KIETKU T'youaTon
TKaHU OOBIYHO OKPYIJIBIC, M PaCIoJiaraeTcsl PhIxio. Uepe3 MEeXKICTHUKUA OCYIIECTBISCTCS
razooOMeH BHyTpuU Jincta. Me3oduin obmaaaer rpoMaiHol BHYTpEHHEH MOBEPXHOCTHIO, BO
MHOTO pa3 MPEBHIIAIIIECH HAPYKHYIO TOBEPXHOCTD JIMCTA.

JIUCT 311aKOBBIX PACTEHUIM COCTOUT U3 JTUCTOBOTO BJIATAJIUINA U JTUCTOBOU IIJIACTUHKH.
B anaromuyeckoM cTpoe€HHM OH HMeeT CBOM OcoOeHHOCTH. B mepByio ouepeib, KIETKU
SMUJIEPMBI OTIMYAIOTCS HEOJHOPOAHOCTHIO, YACTO MPOMUTHIBAIOTCS KPEMHE3EMOM, HEPEIKO
UMEIOTCS MOTOPHBIC HMJIM JIBUTATEIIbHBIC KICTKH. BO BpeMs 3acyxu KIETKH 3TH, TEPsis BOLY,
CHAJAIOTCA U CTATUBAIOT JIMCT B TPYOOUKy, JIMCT MPH ATOM MEHbIIE UCHapsieT BOIy depe3
YCTBHIIA, KOTOPBIE YacTO PACIMOJIOKEHBbI Ha BepxHel smuaepme. Tum mesoduiia sBisercs
CUCTEeMATUUYECKHUM  IPU3HAKOM  JIByX  MOJCEMEHCTB  37MakoB  (MPOCOBUIHBIX U
MATIUKOBHIAHBIX). Y TPOCOBUIHBIX (KyKypy3a, MPOCO, COPro) XIOpPO(UIIIOHOCHBIE KIETKH
pacmoio’)KeHbI B BHUJAE PO3ETOK BOKPYT MPOBOJSIIMX IMYYKOB, UMEs XapaKTep OOKIaIOYHBIX
KIETOK. Y MSATIMKOBUIHBIX (IIIIICHUIIA, PHC, OBEC) XIOPO(HIIIOHOCHAS TKaHb OJHOPOIHA, Y
HUX MPOBOAALME MYYKH OKPYKEHBI OCOOBIM 3aIlMTHBIM BJIATajUIIEM, BHYTPEHHUE CTCHKU
KIETOK BJIATJIMINA MTPOOKOBEIOT U STUM HAIIOMUHAIOT 3HI0ICPMY.

Hronbuatelii TUCT XBOWHBIX NIEPEBHEB, TaKMX KaK COCHA, €Jb, KeAp, Me30(HIuI
COCTOHUT W3 CBOECOOpA3HBIX KIETOK CO CKIaT4aTbIMU CTEHKAMH, CKIAIKU OOOJIOYKH3aAXOISAT
BHYTPb KJIETKH TE€M CaMbIM, yBEIUYHBAas TJIOM@Ab (DOTOCHHTE3MPYIONIEH MOBEpXHOCTU. B
CKJIaJI9aTOM TaPEHXHUME UMEIOTCS CMOJISTHBIE XOJbI. DHIO0JCpMa COJACPIKUT MHOTO 3aIIacCHOTO
Kkpaxmana. VMerorcs Ba MPOBOAANMX IY4Ka, YKPEIJIEHHBIE MEXaHWYECKOW TKaHBIO -
CKJIIEPEHXUMOI.

Kaxkue bviearom munul 1ucmves 6 3a8UCUMOCU Om PACNOJIOHCEHUA XJZOD@HXMMbl?

IliacTMHKAa JMCTA B 3aBUCHUMOCTM OT TOTO, KaK PAacIIOJIOXKEHBl XIOPEHXMMa,
pas3InyaroT:

1. Jluctbs C JOpPCOBEHTpPAJbHBIM CTPOEHHUEM, KOIJa CTojOuaTtas TKaHb
'pacmosiaraeTcs o BEPXHEH 3MUIEPMON, a Ha HIKHEH CTOPOHE JINCTa HaXOAWTCS ryouaTas
(OemramoHHa, XJIOMYATHHK, HICTKOBUIIA).

2. YV JHCTbEB C HU30JaTepalibHbIM CTPOEHHEM - croilYaras [apeHXuma
npuJieraeT K OHOM U Ipyroil cTropoHe jucTa (rBO31Ka, UPHUC, AKALUs, OJICAHID).

3. PamuanbHbIi TUI CTPOEHHUS JIUCTA XapaKTepeH M XBOWHBIX, y KOTOPBIX
UTJIOBUJIHBIN JINCT MMEET JBa MPOBOISIMX IydKa B CEpEAMHE, a CBEPXY HMOKPHIT CIOEM
SMUJEPMBl U MEXaHUYECKOM TKAHBK TUIIOACPMOM, MEXAY HNPOBOMANMMH Iy4KAMH H
TUIOJEPMOM 10 KOJIBILY pacIoyioKeHa CKIaauaras napeHxuma.

Ha tonumuy me3oduiina v €ro CTpyKTypy OOJbIIOE BIUSHHUE OKa3bIBACT (HaKTOPHI
BHEIIHEH  Cpelpl: HMHTCHCUBHOCTb  OCBSIICHUSA, TEMIIepaTypa, BJIAKHOCTb. Y
TEHEBBIHOCIMBBIX pacTeHU# (KUCIHUIA, KIyOHWKa, (Manka) manucaiaHas TKaHb MOYTH He
BBIPAKEHA, a Yy KCEPO(PUTOB M COJHIENIOOMBBIX PACTEHUM, OHA COCTOMT M3 HECKOJIBKUX
CIJIOEB.

X. JlucTonaa v ero 3Ha4Ye HMe B KU3HM pacTeHuil. JIluarnocruyecKue NPU3HAKHN JHUCTHLEB
JeKapCcTBEeHHBIX pacTe HUM.

Ymo maxoe aucmonad?
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AKTUBHBINA (JOTOCHHTE3 BEJET K JOBOJBHO OBICTPOMY CTAPEHHIO JHCTHEB U, B KOHIIE
KOHI[OB, K HX OTMHUpaHHIO. VHTEHCHMBHOCTh JAbIXaHUS U (POTOCHHTE3a IOCTEIEHHO
CHMIKaeTCsl. BUIMMBIN pU3HAK CTapeHMs JIMCTA - IOKPACHEHUE UITU MTOXKENTEHUE, CBA3aHHOE
C Jerpasaueil XJIopoIIacToB, pa3pylieHHEM XJIOpOQrIIIa U HAKOTUIEHUEM KapOTHHOUIOB U
(hrmaBOHOMIOB.

MaccoBoe omaJeHHe JHMCTHEB MOJNYYUSIO Ha3BaHUE JIMCTOMNAJ, €CIH y LIBETKOBBIX
OOBIYHO JINCTOIIA]] TPOXOJUT OCEHBIO, TO Y XBOHHBIX JIUCThS ONAIal0T BECHOU, UTO CBSI3aHO Y
HUX C UHTEHCHUBHBIM POCTOM OOKOBBIX MTOOETOB.

Paznuuaror pacTeHHs NMCTONAagHbIe, COPACHIBAIONIE JINCThS B OMpPEICICHHOE BpeMs
[0 CEe30HaM roja U BEYHO3EJIEHbIE - Yy TaKMX PAcTeHHUI pa3BepThIBAHHWE HOBBIX JINCTHEB
TOT/1a, KOT/A €Ille He OMaJll CTaphle.

Jlucmonad— 3T0 BaKHOE NMPHUCIIOCOOICHNE PACTEHU K YMEHBIICHUIO TOBEPXHOCTH
HaJ3€MHBIX OPraHOB, YTO COKPAILIAET MOTEPIO BJArd B 3aCYLUIMBBIN MM XOJOIHBIN 3UMHUN
Nepuoj U MPeJOTBpALAET MOJIOMKY BETBeH MoJ TsbKecThio cHera. OH COCOOCTBYET Takke
BBIBEJICHUIO M3 PAaCTEHUH MPOJYKTOB >KM3HENEATeNbHOCTH. KpoMe TOro, omaBmme JIMCThs
3a0MIIAIOT CeMeHa W KOPHU JIEPeBbEB M KYCTaPHUKOB OT BBIMEp3aHHUs, CIyKaT
OpPraHMYECKUM yI0OpEHHEM.

['maBHOW TPUYMHON OMAACHUS JIMCTHEB SBISIETCS W3MEHEHWE JUIMHBI JHS -
(doTomeproau3Mm.

C BoO3pacToOM B JMCThSIX HAUMHAIOT MpeobianaTh MPOLECCHl pachana, 4YTo
COINIPOBOXKIACTCS OTTOKOM OPTraHWMYECKHX BEHECTB (YIJIEBOAOB, aMHHOKHCIOT W Jp.) B
3amacaronme Oprabl (IJI0bI, KIyOHH, JIYKOBHUIIBI, KOPHEBHINA), a TaKKe K BHOBb
3aKJ1aIBIBAIOIIMCS TTOYKAM.

MexaHu3M JHCTONA/a CBA3aH ¢ 00pa30BaHMEM y OCHOBAHHS JINCTA OTICITUTEILHOTO
CJIOSI, COCTOSIILIETO M3 JIETKO paccliauBaroIieics napeHxumbl. [1o oTaenuTensHOMY CIIOI0 JTUCT
OTpBIBAaETCSI OT CTeONs, a Ha MeCTe OTIEJCHHS OCTaeTcs JHUCTOBOM pyOel, KOTOpBIH
MOKpbIBaeTcsl cinoeM MpoOku. Ha mmctoBoM pyOIie XOpoOIO BUIHBI JIMCTOBBIE CIEIBI —
OKOHYAHUS MPOBOJAIMX MTYIKOB.

VY LBETKOBBIX pacTeHUH HTO OOBIYHO MOATOTOBKA K 3MME, SKCKPELHs] HEHYKHBIX
BpPEIHBIX IMPOAYKTOB MeTa0OoNM3Ma, MpeloXpaHEHHE BETOK OT O0OJamMbIBaHUS OT CHEra,
YMEHBIICHHE HCIapsolell MOBEpXHOCTU. B mporecce ctapeHUss JTUCTHEB Y JIMCTONAIHBIX
JIEPeBBEB M KYCTAPHHUKOB OJIM3 OCHOBAHMS
JUCTHEB 3aKNIAbIBAIOTCS KIETKU TaK HA3bIBAEMOIo omoenumenviozo ciosi. OH COCTOUT U3
JIETKO PACCIIauBaloLICiicCsl MapeHXUMBbI, 110 3TOMY CJIOI0 JIUCThSI OTIEISIOTCS, OCTaBJIAA Ha
JUCTE OTICJICHUE, TUCTOBON pyOeIl, KOTOPHINA MPUKPHIBACTCS CIOEM IMTPOOKH.

Kaxue cywecmeyrom ouaznocmudeckue NPUSHAKU 1IeKAPCNI8EHHbLX pacmeHuﬁ?

JAuarHocTuyeckue TPU3HAKHM JIMCThEeB JIEKAPCTBEHHBIX PACTEHHIl - ATO TaKue
0COOEHHOCTH BHEUIHETO0 U BHYTPEHHETO CTPOCHUS JIUCTHEB, C IMOMOIIBIO KOTOPHIX MOXKHO
pa3IUyuUTh JIEKAPCTBEHHOE CBhIPhE U YCTAHOBUTH €r0 MPUHAMIEKHOCTh K ONpPEIEICHHOMY
BHJly JIEKADCTBEHHOIO pacTeHMs. lIpm 3TOM Hamo y4UMTHIBAaTH CIEAYIOLME OCHOBHBIE
NPU3HAKK BHEIIHEro CTPOEHUs JHUCTa: (OpMY JIHMCTOBOW IIIACTUHKU, CTPOECHUE BEPXYIIKU
JMCTa, OCHOBAHMS, Kpast JTUCTA, HaJTN4YKUe MPUITMCTHUKOB, KHJIKOBAaHHUE, MECTOPACIIOIOKEHNE
1 Hanuuyue Metamopdo3oB aucta. [Ipu n3ydeHUU JaUCTa MO MHUKPOCKOTIOM HAaJ0 OOpaTUTh.
BHumanue Ha HanMuMe pa3IMYHOIO BHJA BOJOCKOB U JKEJIE30K, CTPOEHUE KIETOK
SMUJIEPMHUCA, TUI YCTBUYHOTO amlmapara, Halu4ue MajaiucaJHol U ryouyaToil TKaHU, CTpOeHue
NPOBOSIIMX IMy4koB. Kakaplii BHJI JEKapCTBEHHOIO pacTeHUs HMeEeT CBoeoOpa3Hoe
cTpoeHue nucra. Hanpumep, 1ucT nacTylbeil CyMKU MOKPBIT 3BE€314aTbIMU BOJIOCKAMHU, JIUCT
MSATBl MMEET JKeNe3KH € DPUPHBIM MAaciioM, JHUCT MOJOPOKHUKA HMEET IYTOHEPBHOE
XKUIKoBaHue. KpoMe 3Toro B KiIeTKax JMCTHEB PA3NUYHBIX PACTEHUN MOXXHO OOHAPYKUTh
KpPHUCTAJUIBI, UAMOOJIACTBI, CMOJISIHBIE XOJIbl, MJIEYHUKH, BMECTHJIMIIA, MO KOTOPBIM TaKXKe
MO>KHO OTIPEJEeNUTh BUJI PACTEHUS
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Jlexuus Ne7

Tema: DiieMeHTbI (U3H0JIOTHH PAacTeHUI (pu3noI0rNYecKe MpoLecchl B JINCTE.
®otocunre3. Poct, pasBurne M pa3sMHOKEeHUE pacTeHUI.

Heanr naexkuum: naTeh MOHSATHE O TMpolecce OOMEHa BELIECTB Y pAaCTEHU;
ACCUMIUISIIMU M JTUCCUMUIISIIMU, HW3YYUTh Mpolecc (POTOCHHTE3a, TPaHCIHPALUHN WIH
BOJHOTO OOMEHa, MUHEPAJIbHOTO IMHTAHMS, MPOLECCHl POCTa, PA3BUTHS U PA3MHOKCHHS
pacTeHu .

Ilnan Jgexknuun:

OO6ume cBeeHMs 0 GU3NOJIOTHH pacTeHU M

. OOMeH BelecTB U SHEPTUH B PACTEHUU

Ipouecc gorocnHTe3a - ACCUMMIIALUSA

[Iponecc npIxaHus - IUCCUMUIIALUS

. BoaHbIil 0OMeH (TpaHcnupalus), MUHEpalIbHOE UTaHHE
3aKOHOMEPHOCTH POCTA U PA3BUTHUE PACTECHUI

. PuTM pa3BuTHA U ABUIKEHUS PACTCHUN

O6nme 3aKOHOMEPHOCTU Pa3BUTHS paCTCHUMN

Crnioco0bl pa3MHOXKEHU S PaCTEHUM

00N A W —

Texker Jeknuu.

l. Oﬁume CBeJeHHA 0 () U3HO0JIOTHN PACTEHUH B pPACTE HHH.

Ymo maxoe cuszuono2us pacmenuii?

duznosorusa pacTe Hui - 3TO Hayka O JKM3HEHHBIX  MpoIeccax
PacCTUTENbHBIX OPTaHU3MOB.
®dusnosorus pacTeHUW TECHO CBs3aHA C OWOXMMHEH, MHUKPOOMOJIOTHEH, OOTaHHKOM.
dusunonorus BKITFOYAET H3ydeHHE MPOIIECCOB BO3IyIHOTO ((hOTOCHHTE3) U
MOYBEHHOTO  (MHHEPANbHOTO) TMHTAaHUS  PACTEHHWH, [bIXaHHWS, BOJHOTO OOMeHa
(TpaHCcTiMpanuu), (U3NOIOTHH W OWOXMMHH DPACTHUTEIBHONW KIETKH, IPOIIECCOB pOCTa,
pa3BUTHS, Pa3MHOXKEHUS U MpUcocoOiIeHue (aJanTalMy) PacTeHHil K SKCTpeMalbHbIM
YCIIOBUEM OKpYKaroleil cpenbl. PackpbiBas 3aBUCMMOCTb JKU3HEHHBIX IIPOLIECCOB OT
BHEUHUX YCIOBUN, DU3MOIOTUS PACTEHUH CO3MAET TEOPETHYECKYI0 OCHOBY NPUEMOB H
METOJIOB TMOBBINIEHUSI OOIIEH MPOMYKTUBHOCTH PACTUTENBHBIX OPraHU3MOB, MUTATEIbHOMN
LIEHHOCTH, TEXHOJIOTMYECKOTO KauyecTBAa MX TKaHEH M OpraHoB. PU3HOJOTMYECKUE
HCCIEIOBAaHUs CIOY)KaT HaydyHOW OCHOBOM pallMOHAJIBHOIO pa3MEIIeHUsT pPACTEHUU B
MOYBEHHO-KIMMATUUECKUX  YCIOBHSX, Haubolee  TMOJHO  COOTBETCTBYIOIIMX  HUX
MOTPEOHOCTAM.

W3ydeHne 5THX NPOLIECCOB B PACTUTEILHOM OpraHHU3Me JaeT Ipe/cTaBieHue
crenuanucTaMm (¢apManeBTaM O TOM, KaK IPOMCXOAUT o00pa3oBaHHWE U HAKOIJICHUE
Pa3HOOOPa3HBIX JEKAPCTBEHHBIX BEUIECTB B PACTCHUSIX.

Kaxue ycnexu oocmucuymol 8 cospemeniou (puzuoiocuu pacmenui?

COBpeMEHHOE COCTOSIHUE U JOCTHKEeHUS DU3HOJOTUS PpPACTEHUM K YHUCITY
NPUHIUMIINAIBHO BaXKHBIX JOCTHXKEHUN cOBpeMeHHOW DU3MOIOrvs pacTeHUl OTHOCHUTCS
pacum@poBKa TOHKMX MEXaHHU3MOB, pETYJUPYIOIIEMY BJIMSHUIO KOTOPBIX MOJYMHEH
SHEpreTu4eckuil oOMeH 3en€HOoro pacteHus. T. 0. BBIACHEHO, 4TO (JOTOCHHTE3 U JAbIXaHUE
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MPENCTaBISIOT OO0 JIBE CTOPOHBI EIMHOTO Ipolecca OOMEHa BENECTB M SHEPTHH.
YcraHoBieHa posib OMOXMMHMUYECKUX IMPOLECCOB AbIXaHMS KaK UCTOYHHMKA ITPOMEKYTOUHBIX
MPOIYKTOB, HCIIOJNb3YEMbIX KIETKOM JUld CHUHTE3a OCHOBHBIX CTPYKTYPHBIX U
(M3HOOTMYECKN aKTUBHBIX KOMIIOHEHTOB MpoToIia3Mel. [1o cBoeMy 3HaUeHHIO JIbIXaHUE B
ONpENIeNEHHBIX YCIOBUSX aHAJIOTMYHO (OTOCHHTE3y, T.K. B OTCYICTBHE (POTOCHMHTE3a
pacTeHHusi MOTYT yCBAaWBaTh IHUTATEIbHBIE BELIECTBA TOJIBKO B PE3YJIbTAaTE OKUCIUTEIBHO-
BOCCTaHOBUTENbHBIX MPEBPALICHUHN, OCYIIECTBIIEMBIX IIPU JbIXaHUH. JlIOCTUTHYTHI YCIIEXU B
PACKPBITUHM MPUPOIBl (PU3UKO-XUMHUYECKHX U OMOXMMHUYECKUX MPOLECCOB, YYACTBYIOIMX B
MOTJIOIEHUN CBETOBOM HHEPrUM, MPeoOpa3oBaHMM 3TOM PHEPIUU B XUMHUYECKYI0 M e
3anacaHuM B (QopMme OorarbIX OSHEprued, T. H. MaKPOIPIUYECKHMX COEIUHEHUH,
BBIIIOJHAIOIMX POJIb OMOJOTMYECKOTO <«TOPOYEro». bojbllyro poib B HM3Yy4EHHUH 3THUX
npo0iemM OuU3MOI0TUS PACTEHUH CHITPaIl pabOThl Psiia COBETCKUX U 3apYOSKHBIX YUEHBIX —
Hemenkux O. BapOypra, I'. Bunanna, anrmmiickoro JI. Keitnmmna, mBenckoro X. Teopemns,
anrmumiickoro X. A. KpeOca, Berrepckoro A. Cent-pépasu, coBerckuoro f. O. INapnaca,
J. M. MuxinuHa, ¢sepukanckoro M. I'm66ca u ap. IIpyHIMOUANBHO BaXKHBIE YCIIEXU
JOCTUTHYTHI IPU M3Yy4E€HUU CTPOCHHS U (PU3NKO-XMMHUYECKUX CBOMCTB M IMyTel OMOCHHTE3a
(POTOCUHTETUYECKUX MUTMEHTOB, MX MeTabo/M3Ma U MEXaHHU3MOB OCYIIECTBIIIEMBIX WMHU
(byHKITUHA.

JlocTrkeHus B 001acTH U3y4EHHs] TUTMEHTOB BBIPA3UJIMCh B OTKPBITUH HECKOJIBKUX
BHI0B (poTodocdopriinpoBanus (LUKIMIECKOE, HEITUKINYECKOE, TICEBAOIIUKINYECKOE, aMep.
yaéubiid [[. 1. ApHoH u 1p.), pacnm(poBKe MEXaHH3MOB MEPBUYHBIX ATAIOB MOTJIOMICHUS
kBaHTa cBera (coBerckue yueHole A. H. Tepenun, amepukanckue b. Yanc, JI. H. M.
JIpoii3eHC), BBISICHEHMHM IyTeil OmocuHTe3a xinopo¢uiuioB (coB. ucciemoBarens T. H.
l'ognes, amepekanckuii — E. PabunoBuY 1 1p.), pacKphITUH OMOXMMHYECKUX MEXaHHU3MOB U
nyrel TeMHOBOH cTaanu (oTocHHTE3a (amepekaHCKUM yu€Hbiii M. KanBuH, aBcTpanuiickum
M. 1. Xeru. C. P. Ciax, 1O. C. Kapniunos).

BeisBieHo Tawke, 4To psaa GU3HOIOTHUECKUX MPOLIECCOB PEryIUpyeTcs: (PUTOXpOMOM
(HampuMmep, IpoOpacTaHue CeMsH, YIUIMHEHHE U pa3rubaHre TUIIOKOTHIISA, 00pa3oBaHue
JHMCTOBBIX 3a4aTKOB, AU (PepeHIINPOBKA TEPBUYHBIX JINCTHEB, JIEMEHTOB KCUJIEMBbI, YCTHHUII
u T.1.). JlokazaHa HHAYKIUSA GUTOXPOMOM OMOCHHTE3a EPMEHTOB, YIaCTBYIOIMX B
o0pazoBaHuu xiopoduiia, GopMHUPOBAHUHU XJIOPOIUIACTa U (POTOCUHTETUYECKOTO armnapaTa
B 11esioM. OOHapyKEHbI TAKKE JIp. BEILECTBA — KOMIIOHEHTHI IPYNIIbI (PUTOXPOMOB, I10-
BUIMMOMY PETYIHUPYIOIIME peakiuu GOTOTponu3Ma, GoTornepruoaru3mMa U HEeKOTOpbIE JIp.
PaboTsl B aTOM 001acT @U3MOIO0THSI pacTeHU OTKPBIBAIOT MPUHIUITUAIBHO HOBBIC
CTOPOHBI, XapaKTEPU3YIOIIME OOLICPEryISTOPHYIO POJIb CBETA B )KU3HEACITEIbHOCTH
pacTeHusl.

1l. O0MeH BelieCTB M DHEPrum.

Ymo niexcum 8 0CHOBe 8cex nDOﬂ@]ZeHUZZ HCUBHU?

B ocHOBe Bcex MpOsBICHUM KU3HU JISKUT OOMEH BEIECTB UM YHEPIUM B pACTEHUHU
c okpyxaromeil cpemnoii. CyecTByeT BHEUHHUN OOMEH BEIIECTB - ACCHMUIISIINS, KaK,
HarpuMmep - GOTOCUHTE3, IPU ITOM U3 BELIECTB C HEOOJIBIIMM MOJIEKYISIPHBIM BECOM 3a CUET
SHEPIUHU CBETa 00paszyeTcsi BHICOKOMOJIEKY/ISIPHBIE
opranuveckre BemecTBa. [lpu BHyYTpeHHeM oOMeHe (JIMCCHUMMJISAIMS) TMPOUCXOIUT
XUMHUYECKOE MPEBPAICHUE OPraHUUYECKUX BELECTB B HEOPraHUUYECKUE B KIETKAX PACTEHMII.
Beipensromasics npu 3ToM 3Heprus 3amacaercs B Buae Moiekyl AT® u pacxonyercsa Ha
HYXJbl CAMOTO pacTeHMs. DTO Ipoliece AblxaHus pacTeHnii. OOMEH BELIECTB IPOUCXOIUT Ha
YPOBHE KIETOK, CaMH KIETKM OOMEHMBAIOTCS BEIIECTBAMHM M JHEpPrued ¢ OKpYKarolen
cpenoil B BHJie CBOOOAHOTO (ITaCCMBHOIO) TpaHCHOpTa. DTOT BHUJ TPAaHCHOpPTa CBSA3AH C
ocMocoM U Ju(dy3uei, MpoucXoaIIMX Yepe3 MOIYyNpOHULIAaeMyl0 MeMOpaHy KieTku. Jliis
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AKTUBHOTO TpAHCIIOpPTa HEOOXOJMMa YacTUYHO JHEPrus, MpPU 3TOM MPOHUKAIOT Oojee
CIIOKHBIE MOJICKYJIbI Pa3IMYHbBIX BEIIECTB.

1. IIpouece porocuHTE3a - ACCUMUJIA U,

Ymo npedcmasasem cobou xaopoduin? Kaxue bvieaiom euowl xaopoduinra?

ABTOTpOHBIE  OpPraHU3MBI  XapaKTepU3YIOTCS  CIIOCOOHOCTHIO  CHHTE3UPOBATH
OpraHUYECKOEe BEIIECTBO M3 HEOPTAHUUYECKUX COCTUHEHUM MPU TOMOIM cBeTa ((POTOCHHTE3)
WJIA DPHEPTUN XUMUUYECKUX PEAKIIUM (XEMOCHHTE3).

OtkpbiTue (POTOCHHTE3a CBS3BIBAIOT C HMMEHEM aHIIMHCKOro ydeHoro J[»koHa
[IpucTim, KOTOPBIA YCTAHOBHII, YTO BO3JIYyX IIOPTUTCSA OT TOPEHUS U JIbIXaHUs, a 3CJICHBIC
pacTeHus BO3AyX yiaydmaroT. l[Ipuctiv mnpopenan 3aMedaTenbHBI ONBIT C MBI,
KOJITTaKOM U 3eJieHbIM pacteHueMm. B 1779 romy Bpau MHreHrays mokaszan HEOOXOJUMOCTb
ceera B mporecce QorocuHTeza. OmHako yuib XUMUK CeHeObe OCYIIECTBUI TOYHBIN
skcriepuMeHT pasznoxkeHuss CO2 3eneHbIM pacteHuem ¢ BblaeneHueM Op2. [lIBeiinapckuii
xuMuk Coccrop JIokaszall, 4To B mpoiiecce (GOTOCHHTE3a B PACTCHUU MPOUCXOTUT MPUPOCT
cyxoro BemiecTBa. JHepretuky Qorocuntesa uszydan K.A.TumupszeB. OH 10Kazai, 4To
OCHOBHBIM BEIIIECTBOM, YJIaBIUBAIOIINM CBET, SIBJISIETCS XJIOPOQHILI.

Xnopogunnvl - 3TO CIOXHBIE 3UPHI, COCIUHEHUE OPraHUYECKOM KHCIOTHI
xiopodpmwmmaa ¢ aByms cnuptamu  MeTmwiioBeiIM — CH3OH wm  duromom C20H39OH.

CyliecTBYIOT Ba OCHOBHBIX BUJIa XJIOpO(HILIA, 'KOTOPBIE BCTPEYAIOTCS Y BBICIIMX PACTEHUM

xsopodmin «a» - CssH720s5NaMg

xopoduint «0o» - Cs5H7006N4Mg

Kaxue cywecmeyrom ¢azel homocunmesa?

CymMapHYIO peakiuio GoTocHHTe3a MOKHO IPEICTAaBUTh CIESIYIOIEH peaKIien:

674KkKan
6CO, +6H, O — CgH]206+ 6027
Xnopodut

B =xome ¢QorocuHTE3a CBeTOBas DdHEPrHsS MPEBpAIACTCS B TOTCHIIMAIBHYIO
XUMHUYECKYIO SHEPTHIO.

@DOTOCHMHTE3 B PACTEHUSIX OCYIIECTBISETCS B XJIOPOIJIacTaX, OH BKIIOYAET
npeobpazoBaHue HHEPruu (CBETOBOM MPOIIECC) M TPEBpalllcHWE BEIeCTBa (TEMHOBOM
npotiecc unu ¢aza). CBeToBOM MpoIecc MPOUCXOAUT B TUIUIAKOMAAX, TEMHOBOH - B CTpOME
XJIOPOILIACTOB.

CBET
6CO, +12H,0 — CsHj206+ 6H20 + 6027

Csemosas chaza

CBET
12H,0 — 12H; + 60, + 3nepruss AT®

Temnosas daza
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6CO, + 12H; + snepruss AT® — CsHj;2O0, + H,O

B mpeobpa3oBaHuM »HEPrUM CBETa B JSHEPIUI0 XMMHUECKUX CBs3e 00s3aTeIbHO
Y4acTBYIOT: XJIOPOQHIUIbI, KapOTUHOUIbI, (UKOOMIUIBI TpoTeuabl (y IMaHoOakrepuil u
YaCTUYHO y OarpsiHOK), OCHOBHOH - xi10po¢uiu1. OCHOBY MOJIEKY/IbI XJIOPOQHIITIA COCTaBIISET
Mg - mopdupuHOBBII KOMIUIEKC, MpH MOMOLUWM chupTa ¢(urona xmopoduiur crocodbeH
BCTPaMBAThCS B JTUIUIHBIN €01 OMOIOrMYECKUX MeMOpaH.

Xopoduii «a» OCHOBHOH, XIOPOGUILT «O», «C - OypHE U AUATOMOBBIE BOJOPOCIIH,
«d» - OarpsHKH.

bonpiiass 4yacTe MoJieKydl XiIopouiula HaxoAMTCSs B BHJE TaK Ha3bIBaeMbIX
CBETOCOOMPAIOLMX aHTEHH, a MEHbIasg - (OTOCHHTETUYECKUX PEAKUHOHHBIX LEHTPAX,
HEMOCPEICTBEHHO YYaCTBYIONMX B (POTOXUMUYECKUX PEAKIIHSIX.

CymecTByeT ABa PpEaKLMOHHBIX IEHTPOB - OJIUH COAEPXKHUT Xiopoduin P7o0
(oTocucrema I), npyras - xsmopoduin Peso - poTocucrema Il.

B pesynbraTe GOTOXMMHUYECKUX pPEeaKuii 0Opa3yeTcsl MepBUYHBIE BOCCTAHOBUTEIh U
OKUCIHTENb, B pe3ylbTaTe »SHEprus 3aH - €9 B BHJAE BOCCTaHABIMBAIOLIMX
HUKOTHHAMU IaaIcHUHANHYKITeoTuA(ochaTa HAJId-H" u ATO (3a cUueT
(doTocuHTETHYECKOTO (HOCPOTUPUPOBAHMS) - OCHOBHBIX IPOAYKTOB CBETOBOM (ha3bl.

B TeMHOBBIX peakuusx HCHOJB3YHOTCS MPOLYKThl HAaKOIUIEHHWS B CBETOBOH (hase.
CyTtp TeMHOBBIX peakuuii ceoautces K gukcaruu CO2 1 BKIIOYEHHE €0 B MOJICKYJTy caxapa.
DTOT mpoIecc Ha3BaH UKIoM KanbBuHa.

Kaxue ¢ynkyuu evinonnsem xnopoghunn?

Xnopoduin BBIMOTHSET Be (QYHKIIUH: MMOTIIOMICHUS U Tiepeaady Hepruu. bonee 90
% Bcero xiopo¢uiuia XJIOPOIJIACTOB BXOAUT B COCTaB CBETOCOOMPAIONIMX KOMILIEKCOB
(CCK), BBINOJNHSIONMX pOJIb aHTEHHBI, MEPENAIOLEH 3HEPIUI0 K PEaKIUOHHOMY LIEHTPY
¢dotocucrem I unu II. ITomumo xnopoduina B CCK umeroTcst KapoOTHHOM 1bI, @ Y HEKOTOPBIX
BOJIOpOCIe U 1MaHoO0aKkTepuil — (UKOOMIIMHBI, POJIb KOTOPBIX 3aKIIFOYAETCS B MOIJIOIIEHUH
CBETa TeX JJIMH BOJIH, KOTOpPbIE XJIOPO(HIIIT MOMIOMPAET CPABHUTEIBHO C1a00.

[lepenava sHeprun UAET Pe30HAHCHBIM MyTEM (MexaHu3M DEpcTepa) U 3aHUMAET s
onuoit mapel Mosekyn 10-10-10-12 cek., paccTossHHE Ha KOTOPOE OCYIIECTBIISETCS MEPEHOC
cocrapisier okojio 1 Hm. [lepenaya compoBokmaercss HEKOTOpbIMH moTepsimu sHepruu (10 %
oT xinopoduiuia a k xiopoduity b, 60 % OT KapaTUHOMJOB K XJIOPO(UILTY), U3-3a YErOo
BO3MO’KHA TOJBKO OT MUIMEHTa C MAaKCUMyMOM IOIJIOLICHUS IPU MEHbILEH UIMHE BOJIHBI K
MUTMEHTY ¢ Oounblieii. IMEHHO B TakoM IMOpsiIKEe B3aUMHO JIOKan3ytoTcst TurMeHTsl CCK,
npuyéM Hambojee AIMHHOBOJIHOBBIE XJIOPOQUIUIBI HAXOAATCS B PEAKIHMOHHBIX IIEHTpPAX.
OOpaTHBIH Tepexo1 SHEPTHH HEBO3MOXKEH.

CCK pactenuii pacmoyiokeH B MEMOpaHaxX TUIAKOUIOB, Y IMaHOOAKTEpU OCHOBHAs
€ro 4acThb BbIHECEHa 3a INpeiesbl MeMOpaH B MPUKpPENJIEHHbIE K HUM (PUKOOMIHCOMBI —
MaJOYKOBHUJHBIE MTOJIUTIECII THHO-TUTMEHTHBIE KOMITJIEKCHI, B KOTOPBIX HAXOJATCS pa3IMyuHbIe
¢ukoOMIMHBL: Ha Tiepudepun PUKOIPUTPUHBI (C MAKCHMYMOM TOTJIOmEeHHS pu 495—565
HM), 32 HUMH QukonuaHuHbl (550—615 uM) u amnodukounaHuusl (610—670 HM),
MOCJIeIOBATEeNIFHO Tepeatonme dHepruio Ha ximopoduiut a (680—700 HM) peakimOHHOTO
LIEHTpa.

Kakue nymu qbomocunmem 8bl 3Haeme?

CymectByeT aBa nmytu ¢gorocuHTe3a «C-3», «C-4» mukn Xerya - Crexa (1966) u Kopuuios
- Y KYKYpy3bl U CaxapHOTO TPOCTHUKA - MPOHUCXOAUT PEaKIUu KapOOKCHIMpPOBAHUE
(dochocHonmupoBanHoi kuciaoTel OEIL

@®FEII + CO2 + H2O — HIYK + H3POg4
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YK + HAJ®*H — IK—CO2

Pan npeumymects  aHem  oOpasyercs UHIYK nmuem ocesmpercs CO2
accuMuimpyeTcs B Ukl KanbBuHA, Takas MOCIEIOBATEIBHOCTH MO3BOJISIET OCYIICCTBIISTH
(hoTOCHMHTE3 THEM MPH 3aKPBITHIX YCTHUIIAX, C STUM CBsi3aHa OOJIbIIAsT 3aCYyXOYCTOWUHNBOCTh
3TUX PACTCHUM.

VY cykkynentoB - mo Crassulaceae (araBa, kKakTychl, aj03)- THIYy: B HOYHOE BPEMS
norsom@aercs MHOTO CO2 U cuHTE3UpyeTCs OOJBIIOe KOJTUYECTBO SOTOUHON U U30JTMMOHHON
KUCJIOTHI, THEM, KOT/Ia UJyT Mpoliecchl (JOTOCHHTE3a, OHU HMCUE3alOT, YCThHUIIA  HUX  HUX
3aKpbITHI u OTKPBIBAIOTCS TOJIBKO HOYbIO, pacTeHus] MPUCIIOCOOUITUCH
00XOJIUTHCS MAJIbIM KOJIMYECTBOM BOJIbI, JHEBHASI TPAHCIIUPAIUS Y HUX OTCYTCTBYET.

380-710 uM 3Ta [UIMHA BOJHBI CYMTACTCS (POTOCHHTETHUECKA aKTUBHOW pauanuen
(dap). Iloznanue nmpuposl GPoTOCHHTE3A - OJHA U3 Hanboyiee BAKHBIX TPo0IeM OHMOJIOTHH,
TECHO CBsI3aHa C yIOBJIETBOPEHHUEM HYXK]I UeloBedyecTBa B nulle u sHepruu. B cpennem KI1/]
CEIIbCKOXO3SMCTBEHHBIX pacTeHui cocTaBiser - 0,5-1%; TeopeTnuecku BO3MOXHBIH - 4-6%,
a ATO YBEIIMYCHUE YPOKAUHOCTH.

Kakue cywecmeyrom munol (ﬁOl’l’lOCqu’l’l&?CI?

Tunsl GoTocuHTE3a:

becxyiopod MIbLHBLH () OTOCHHTE3

OcymectBisiercs: apxesmMu poaa Halobacterium, sBisercss Hanbonee mpUMUTHBHBIM
TUIIOM  (POTOCHHTE3a, KBAHTBI CBETA IOMVOMRAIOTCA  OEIKOM-0aKTepHOPOAOIICHHOM,
MMEIOIMM CXOJICTBO C POJOIICHHOM B BHJIC HAIWYWS PETUHAJSA, dTOT THI (OTOCHUHTE3a
OTJIMYAETCS OTCYTCTBHEM OJIICKTPOH-TPAHCHOPTHOW menu, cuHTe3 AT®D ocymecTBisercs
Yyepe3 CO3aHUe IEKTPOXUMHUYECKOTO TpaJieHTa IPOTOHOB MJIM HOHOB XJIOpa MPHU MOMOIIM
0aKTepUOPOIOTICHHOBO U TalIOPOIOTICHHOBON

Xu1opo mibHbIM G OTOCHHTE3

AHOKcUTeHHBIH - OCYIECTBIISETCS MyPITYPHBIMU ¥ 3€TIEHBIME OaKTEPUSMU, a TAKKe
TeITUKOOAKTEPHSIMH.

Oxcurennblit - Topasgo Oosee mmpoko pacnpocTpaHéH. OcyiecTBiseTcs
pacTeHUsIMH, IHAHOOAKTEPUSMH 1 IPOXIOPODUTAMH.

Kaxkozo snauenue choomocunmesa?

doTtocuHTE3  SABISETCS OCHOBHBIM  HMCTOYHHMKOM  OWOJIOTHYECKOW  DHEPIHH,
(oTOCHHTE3UPYIOIIME aBTOTPO(BI UCIOJB3YIOT €€ Uil CUHTE3a OPTaHMYeCKHX BEIIECTB M3
HEOPraHUYECKUX, TETEPOTPOdBI CYIMECTBYIOT 3a CUET DHEPTHH, 3amacéHHON aBTOTpodaMu B
BHJIE XUMHYECKUX CBS3eH, BHICBOOOXKIas €€ B Mpoleccax AbIXaHUS M OpoKeHUs. DHeprus,
moJiyqaeMasi 4eJIOBEYeCTBOM NIPU CXKUTAHMHM HCKOIAeMOro ToruiMBa (yroib, HeQTh,
MIPUPOJHBIN ra3, TOpd) Tawke SBISETCS 3aacéHHOM B mporecce (PoTocUHTE3A.

dorocuHTE3  SBISETCA  IJABHBIM  BXOJOM  HEOPraHMYECKOro  yriepojaa B
Ouonormyeckuii 1MKI. Bech cBOOOAHBIN  kuciopoa armocdepsl —  OMOrEHHOTO
MPOUCXOXKICHUS W  SBJSIETCS TOOOYHBIM MPOIyKToM (oTocuHTe3a. DopMupoBaHue
OKUCITUTENBHON aTMocepbl (KUCIOpOAHAs KaTacTpoda) MOTHOCThIO M3MEHUIIO COCTOSIHUE
3eMHOW MOBEPXHOCTH, CIIENAI0 BO3MOXHBIM IMOSBJICHUE JBIXaHUS, a B JalbHEHINEM, Ioce
00pa30BaHus 030HOBOTO CIIOSI, TTO3BOJINJIO )KU3HHU BBINTH Ha CYIIy.

Kakue yuenvie uzyuanu npouecc (;bOl’l’lOCuHi’l’l&?d?

IlepBbie onbIThl MO (GoTocuHTe3y OblTu mpoBeaeHbl [lxo3edom Ipuctam B 1770-
1780-x romax, korma OH OOpaTHJI BHUMAHHE Ha «IOPUYY» BO3AyXa B TEPMETHYHOM COCYIC
ropsimei cBevoi (BO3MyX mepectaBall ObITh CIIOCOOCH MOIEPKUBATH TOPEHUE, TTOMEIIE HHBIE
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B HEr0 KMBOTHBIE 33/bIXaJIMCh) U «CIIPaBIE€HUE» €T0 pacTeHUsAMU. [Ipuctiu caenan BbIBOJ
YTO PACTEHMs! BBIJIENISAIOT KHCIOPOJ, KOTOPbI HEOOXOIUM ISl bIXaHUsSl U TOPEHMs], OHAKO
HE 3aMETHJI YTO JJIs1 3TOI'0 PaCTEHUSIM HYXKEH CBET. DTO oka3ai Bckope SAn UHrenxays.

[lo3xe OBLIO YCTAaHOBIEHO YTO IOMUMO BBIJCJIECHUS KHUCIOPOJa pPACTEHUS
HOMIOMAOT YITICKUCIIBIM ra3 W MpPH Y4aCTHMH BOZABI CUHTE3UPYIOT Ha CBETY OpPraHUYECKOE
BemectBo. B 1842 PoOGepr Maiiep Ha OCHOBAaHMM 3aKOHA COXPaHEHMS SHEpPIUu
MOCTYJIMPOBAJI YTO PpACTEHHUsI MPeoOpa3yloT HHEPrHI0 COJHEYHOTO CBETa B DHEPIUI0
xumuueckux cBszeil. B 1877 B. Ilded ¢ ep HazBan 3ToT npoiiecc GOTOCHHTE30M.

Xnopodunsl O6butn BriepBbie BoieneHsl B 1818 I1. K. Ieasthe u K. KaBeHTy.
PaznenuTe MUrMeHTHl U U3Y4UTh MX MO OTAebHOCTH yaainoch M. C. LIBeTy ¢ momoipio
CO3JaHHOr0 UM Merojza xpomaTtorpaduu. CHeKTpsl NONIOIIEHUs XJIopoduiia ObLIH
n3ydeHsl K. A. TumupsizeBbIM, OH e, pa3BUBas NoJI0OkKeHUs Maliepa, ToKa3al 4TO UMEHHO
[ONJIOIEHHBIE TTO3BOJISIOT TOBBICUTh YHEPIUIO CUCTEMBI, CO3/1aB BMECTO ci1albIx cBszeil C-O
u O-H BricokosHeprerrnueckre C-C (0 3TOr0 cYUTAIOCh YTO B (POTOCUHTE3E UCIOIB3YIOTCS
KENTHIE JIydd, HE TOIIOm@AeMble NUTMeHTamu Jucta). CremaHo 3To ObUIO Onaromaps
CO3aHHOMY UM MeToAy yuéra d¢oTocuHTe3a 1o mnoromEHHomy CO2, B Xxome
SKCIIEPUMEHTOB II0 OCBEILEHHWIO PAcCTEHMsSI CBETOM pa3HbIX [UIMH BOJH (pa3HOIO LIBETA)
0Ka3aJOChb 4YTO MHTEHCHUBHOCTh (POTOCHMHTE3a COBMAJaeT CO CIIEKTPOM MOIVIOUICHUS
xjopoduIiia.

OKHUCINTENbHO-BOCCTAHOBUTENFHYIO CYIIHOCTh (POTOCHMHTE3a (KaK OKCUTEHHOTO, Tak
U aHOKCUIeHHOro) noctynupoBan Kopaeaue Ban Huiab. OT0 03HAyaso 4TO KHUCIOpPOJ B
(doTocuHTE3e 00pa3yeTcst MOJHOCTBIO U3 BObI, YTO SKCIIEPUMEHTAIBHO MOATBEpAUT B 1941
A. I1. Bunorpagos B onbiTax ¢ n30TonHo merkoii. B 1937 r. Podepr Xuii1 ycraHOBHII 4TO
IpoLIecC OKUCIICHUS BOABI (M BBIACIECHUS KUCIOpoaa), a Tawke accuMmisiiu CO2 MOKHO
pa3o0umTh. B 1954—1958 JI. ApHOH yCTaHOBMJI MEXaHHU3M CBETOBBIX CTaIni POTOCHHTE3A,
a cyumocts mporecca accummanuu CO2 Obuia packpbita MeabBuHoM KaabBuHOM c
HCIIOJIb30BaHUEM HW30TONOB yriepojga B koHme 1940-x, 3a sty paboty B 1961 emy Obiia
npucyxaeHa HoGeneBckas npemusi.

B 1955 Obuta Beigenena u ounmieHa Rubisco. C4 dotocuntes O6bin onwmcan 0. C.
Kapnuwiosbim B 1960 u M. JI. Xatuem u K. P. Ciinkom B 1966.

V. IIponece ALIXaHUS — TUCCUMHUJIS LIS

Ymo npedcmasasem coboll npoyecc OUCCUMUNAUUU?

OcHoBHas Macca UCHOJIb3YeMOM SHEpPIrUM OpraHU3MOM PAaCTEHUH BBICBOOOKIAETCS B
pe3yinbraTe  JUCCUMUJIISLIMM  BBICOKOMOJIEKYJISIDHBIX ~ MOJIEKY1 — (3allacHbIE — BEILECTB,
OpraHuyecKkue U T.1.) 10 Hu3koMoneKysipHbIX (CO2 u H20) unu npixanus.

M3BecTHB! JBa INMaBHEMIIMX Ipoliecca AUCCUMIUIALMU JbIXaHUS M OpoKeHue.
BposkeHne »BONIOIMOHHO JPEBHUI 3HEPreTUUYECKM MEHEE BBITOAHBIN. B xome OpokeHus,
yallle BCEro YIJIEBOJbl PACUICTUISIIOTCS 10 MEHEE SHEPreTUYEeCKH OOraThIX COETUHEHUM TUIIBI
OpOXKEHUS: CHUPTOBOE, MACISTHOE, MOJIOYHOE, YKCYCHOE.

[Iponecce! npixanus uzydanu pycckue ydennsle [lamnaauu u Koctsrues.

bpoxenue unu mporecc aHa3pOOHOTO AbIXaHUS XapaKTepeH Ui MHOTHX ITPOKapHOT
U 4acTH Ipoxckei, uner 6e3 O2

3UMas3a
CeH120s — 2CO; +2C,H50H + 25kkan

AnpoOHOE BIXaHUE WA KUCIOPOIHOE JbIXaHHE:

CsH1206+ 0, — 6CO> + 6HyO + 674xKkan
Oxcunaza
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W3 noTreHUMaabHOM SHEPIUHU 3allaCHbIX MUTATENIbHBIX BELIECTB MPH AbIXaHUH SHEPTHs
MEPEXOUT B KUHETUYECKYI0 (OpMYy M PacxolyeTcs Ha pOCT JUCTbEB, CTeOJCH, KOpHE,
JBUKEHUE U T.[1.

[lpouiecc apIxaHusT B NPAMYIO 3aBHCUT OT MHOTHX YCJIOBUN OKpYXarolleH cpelibl:
TEMIIEPATyphl, BJI&KHOCTH IIOYBBI W BO3ayxa, cBeta M T.A. C yBenmuenuem t° ma 10 C,
IBIXaHue MOBBIMAETCs B 2 pasa g0 40-50°C, HO 3aTeM HACTyImaeT Aenpeccusi, MEIJICHHO UAYT
MIPOLIECCH JIBIXaHUSI B CEMEHaX, T.K. BOJAbI B UX cocTaBe oueHb Mano 15-20%; npu HU3KOH
temneparype + 10 C MOryT AplaTh JIUIIAHHUKY.

VIHTEHCUBHOCTh [JbIXaHUS 3aBUCUT OT BO3pacTa pPaCTEHMI, B MOJIOJBIX OpraHax
MIPOLIECCHI JbIXaHUS MAYT MHTEHCUBHEH. OnpeneuTh NHTEHCUBHOCTD JbIXaHHUSI MOXHO 10
KOJINYECTBY BBIJICTICHHON YIIEKUCIIOTHI. TO 00 acCCUMUIIALIMU U JUCCUMUJISILIUU JIBE€ CTOPOHBI
npoiecca oOMeHa BEIIECTB WM MeTaboIr3Ma.

VI. Boaublii 00MeH (TpaHcnupanys) 1 MUHEPAJLHOE NMUTAHUE PACTE HU.

Kaxum nymem ocyuwecmseiAaemcil MuHepaibHoe numaHue pacmeHuL??

Yepe3 KOpeHb OCYHIECTBIISIETCS MUHEPAIbHOE UJIM TOYBEHHOE TUTAHUE PACTEHUH.

MuHepa/ibHOe NMUTAHHE - 3TO COBOKYITHOCTH IPOILIECCOB IOIJIOLICHHS U3 MOYBBHI,
MEepPEIBMKCHIE W YCBOCHHE XWMHYCCKHX OMOTCHHBIX JJIEMEHTOB, T.€. HEOOXOJUMBIX IS
YKU3HU PACTUTEIBHBIX OPraHNU3MOB.
[MuTaTenpHbIC BemIECTBA MPEACTABISIIOT COOOM OCTYIHBIC ISl PACTEHUM COCIUHEHWUS, B
KOTOPBIX COJEPKATCSI ITH SJIEMEHTHI.

Bce onu nensarcs B 3aBUCUMOCTH OT COACPKAHUSI X B COCTaBE PACTUTENIbHBIX TKaHEH
Ha TPU IPYIIIBL:

1. Makposnementsi: ot 0,01-0,001%

2. MuxposnemenTts ot 0,001-0,0001% - B, Mn; Cu, Zn; Mo, Co

3. YaprpomukpoanemeHTsl Pt; Au;
N; P, K - BXoasT B cocTaB O€7TKOB ¥ HYKJIEHHOBBIX KUCIIOT
P-AT®
K, Me, Ca  BIUSAIOT Ha TUAPATAIUIO KOJUIOMIOB TpoTroruiacta. K ruapoduibHbIM
non; Ca?" - ruapodoOHBINA, OHM Ha3bIBAIOTCA HOHAMH aHTaroHucTamu. [Ipu HemocTaTKe
Keleza TMOXKENTEeHUE JIHMCTheB - XJIOPOJ, MOTOMY, 4YTO Fe BXOmuT B cocTaB (QepMeHTa
XJIOPO3HI.
Bce aTu BelecTBa pOBOASTCS 1O ONPEICTCHHBIM TKAHIM:
| manbHU TPAaHCTIOPT - BOCXOSIIMKA TOK - KCHIIEM;
Il - OnmKHUN TPAaHCTIOPT - CEPALIEBUIHBIE IYIH - OCYILECTBJISIOTCS TPEMS MTYTSIMU:

1. Mo cumniacmy - T.e. TIO COSAMHEHHBIM MEXIY COOOW dYepe3 IIa3MOJeCMbl
IIATOIIJIa3MaM KIETKU

2. 1o anoniacmy:. T.e. TO B3aUMOCBS3aHHOM CHCTEME KICTOYHBIX CTEHOK W
MEKKIETHHKOB

3. 1o cucreMe BakyoJei

CuMIIACT - CIOY)KUAT AJIS NEPEMEILECHUS] MUHEPAIBHBIX BEILECTB M OPraHUYECKHX
BEIECTB, AHOIUIACT - TOJBKO JUI BOJABl HEOPraHMYECKMX HMOHOB, CHCTEMa BAaKyoJIeH -
HUCKIIOYMUTEIBHO Ul BOABl. ACCHMWJIAHTBI IIEPEABUIAIOTCA B BHUJIEC C€axapo3bl II0
HUCXOALIEMY JAJIbHEMY TPAHCIIOPTY U B BUJIE IVIFOKO3bI 110 CUMILIACTY.

['1aBHBIN IyTh ajgbHEro TPAHCIIOPTAa MOHOB - TPAHCIUPALMOHHBIN TOK 10 KCUJIEME.
JUis OnIM>KHEro TpaHCIopTa MCHOJb3YETCsl CUMIUIAT U aHOIUIACT. [JIaBHBIM (MIIBTPYIOLIMM
6apbepoM Ha ITyTH MOHOB OKA3bIBACTCS SHJI0JIEpMa €€ MOsACKaMH KaclapH.
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[lepexon MOHOB B COCYIBI MOXKET OBITH NMACCHBHBIM M aKTUBHBIM. B ocu mobera -
cTeOse-1uobl aKTUBHO M3BJIIEKAIOTCS U3 COCYIOB U TPAHCHOPTUPYIOTCS B TOPHU30HTAIBHOM
HAaMpaBJICHUU, B OCHOBHOM 110 CEPILIEBUHHBIM JTy4aM.

B nucre B TedeHwe ce30Ha MOHBI MOTYT HAKAIJMBATHCS B OOJIBIIIOM KOJUYECTBE,
yacTb M3 HUX yjaiuseTcss BMecTe ¢ oceHHUM smcronagoM (Ca u MQ), "npyras uvacte
OTBOAMTCS U3 JTUCTHEB.

Umo sensemcs 0CHOEHbIM 0gucameiem mpaHncnupayuoOHHO20 moxa?

OCHOBHBIM JBHUTATEIEM TPAHCIHPALMOHHOIO TOKa SIBISICTCS mMPaHchnupauus Te.
BbIJICNIEHWE Tapa B aTMochepy - TIJIaBHBIA OpraH - JIMCT, 4epe3 YCTbUIlA (VCImbU4HAs
mpancnupayusl), OTKPbIBAHHE ¥ 3aKPbIBAHUE YCTBUI[ PETYIHpPYyeT HHTCHCHBHOCTb
TpaHcnupauuu. YacTb BOJBI PACTEHHUS] MOXET TepATh dYepe3 KYTUKYIY (KYTUKYJspHast
TpaHCHUpanus), 1o ee HHTEHCUBHOCTH B 10-20 pa3 HUKEe YCTBUYHOM.

[pucaceiBaromee AelCTBHE TOJHUMAET CTOJO BOJBI 3aMOJHSIOMEH COCYOBI, €O
ckopocThio OT 1 1o 100m/4. Kpome Toro, mpu moabemMe BOJIBI IO COCYZIaM BaKHYIO POJIb
UTpaeT CHJIa CIEIJICHUS (Koeesus) MEXIy MOJEKYIaMd BOJBI U @dze3usi BOABI K CTEHKAM
cocynoB. Tem cambIM cO37alOTCSl YCIIOBHUS, IO3BOJISIONME YAEPKHUBATh B COCYAaX CTOJIO
BoJbI BBICOTOW 10 140M. BhicoTa caMbIx OOJBIIMX JIEPEBHEB BUIHO, HE MOTYT IMPEBBICUTH
3Ty BEJIUYUHY.

Yem O6VC.7ZCZGJZMGG€WZC}Z Hakonjaenue memaboaumos?

B nmporniecce xu3HeneATENIPHOCTA PACTCHUSI HAKATUIMBAIOT NEPBUUHbIE U 8MOPUUHBLE
Memaborumul. Hakonienue ux o0yciaBianBaeTcsl TpeMs IPUUYUHAMH;

1.  3amac - pe3epB PHEPreTUYECKUX U MIACTHYECKUX BEIIECTB

2. 3alTa OT MOCAaHUs ) KUBOTHBIX U TIATOTCHHBIX MHI(pOOpFaHI/ISMOB

3. HEOOXOMMOCThIO KOHIIEHTPAIIUU «IIUIAKOBY», MOMISKANMX YyIANCHUIO U3
OpraHu3ma

IlepeyynbIe META00JIUTDI:
Pe3epBHBIEe BemiecTBa OOBIYHO TEpel JUCTOMAIOM HIJIM 3aBsJaHUEM HaJI3eMHBIX 4YacTeit
MHOTOJICTHUX paCTeHI/Iﬁ OTTATUBAKOTCA U3 JIUCTBECB B IMOA3CMHBIC OpFaHI)I. y OOHOJICTHHUX
OHU KOHIICHTPHUPYIOTCS B CEMEHAX, 3TO MEPBUYHBIC METAOOIUTHI: OCIIKH, )KHPBI, YIIICBOIBI.

BTopnunble MeTa00JMThI: TEPUECHOU b, AJIKAJIOUIbI, TOTU(EHOIbHBIC COSTUHECHHUS,
CI/IHTG?;I/IpyIOTCfI B KJIICTKaXx paBJ'H/ILIHLIX OpFaHOB. ‘—Iame BCECTO0 OHH BBIIIOJIHAKOT 33_H]J/ITHYIO
(DYHKIIMIO, XOTSI MOTYT BOBJICKAThCSI B OCHOBHOM OOMEH BEILECTB (PEYTHIM30BATHCS).
Ponp MCTHHHOTO IUTaka B pacTeHUU OOBIYHO UTPACT OKcallaT KaJbIUs, PEyTHIIM3UPYETCs
OKCaJlaT KaJIbLIMS PEIKO, OOBIYHO OH YAANSETCS BMECTE€ C OINAJAIOIMMMH JUCThIMU H
OTCTauBAIOIIMIACS KOPOH 1 KOPKOH.

VII. 3aKOHOMEPHOCTH POCTA U PA3BUTHS PACTEHUM.

Yem omauyaromcs NOHIMUs pOChl U pa36umue?

B ocHoBe pocTa U pa3BUTHS JIEKUT OOMEH BEIIECTB, B )KU3HEHHOM I[MKJIE pacTeHUN
MPOUCXOJAT KOJIMYECTBEHHBIE M KAUeCTBEHHBIC M3MEHEHHS pPACTEHHH HeoOpaTumoe
KOJIMYECTBEHHOE YBEIMYEHUE CTPYKTYp, 0ObeMa M Macchl JKUBOIO Tela W €ro 4dacTeu
MOJIYy4YMJIO Ha3BaHUE pocma.

Pa3BuTHe - KAa4eCTBEHHBIC M3MEHEHMS OpPraHuM3Ma M €ro COCTaBisgoumx. PocTt u
pa3sBUTHE TECHO CBSA3aHBI MEXay cOoO0O0M, Kak MpaBMJIO, MPOTEKAIOT MapauleNbHO, HO He
CBOJIMMBI JIpyr K Jipyry. O6a mporecca peryaupyroTcsl Ha KIETOYHOM YPOBHE.

Poct y BBICHMX pacTeHHM CBsi3aH € JAEWCTBHEM MepucTeM U (UTOrOpMOHaMH,
3aMETHOE BO3JIEHCTBHE OKa3bIBAIOT (JAKTOPBI CPEIbl - CBET, TEIIO, BJIara.
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PaGorator uToropMoHbl, U (PAKTOPHI Cpelbl JEHCTBYIOT KOMILUIEKCHO. POCT cBs3aH
0Cc00eHHO ¢ (OCHOPHBIM U a30THBIM MU TAHUEM.

Ecth anukanbHbIi (BepXylIeUHbIH ) 6a3aabHbIi OOKOBOM M BCTABOYHBIHN POCT (32 CUET
MHTEpaIbHBIX MepucTeM). PocT ckinaapiBaeTcs 3 4x-¢a3: HaualbHbI, HHTEHCUBHOTO POCTA,
3aMelJIeHre 'pocTa, CTAllMOHAPHOTO COCTOSIHUS;, S-CUTMOUTHAS KpUBasi, TOTUCTUYECKUI POCT

KpHUBasl.

MoseT y MHOTOJIETHUX PACTEHUM HACTYMUTh (pa3a MOKOS - PE3KO CHMXKAIOTCSI BCE
peakuny OOMEHa BEIIECTB, MPHUCIOCOONEHHE K CE30HaM Tojla, CEeMEHa, MOYKH, KIyOHH,
KOpHEBUIIA, JIyKOBUILIbI, criopkl, 10 000 eT Mep310THI.

Kaxue cywecmeyiom 6uodwvi pazeumus?

PazBurTHe: 1Ba BUAA: oHmozene3 - NHINBUIyaIbHOE PA3BUTHE OJHOIO OpPraHHU3Ma -
OT CEMEHHU JI0 CEMEHH U (UIIOTeHE3 - HCTOPUYECKOE Pa3BUTHE BUIA B XOJI€ IBOJIOIUH.
MepucreMaTH4eckie KICTKA - TOMUIIOHEHTHBI, T.C. JAIOT HAYalo KIETKaM, CIIOCOOHBIX
Pa3BUBAThCS CAMBIMU PA3JIMYHBIMU MYTSAMHU.
Hanbonee BaxHBIIT MOMEHT B Pa3BUTHH KIETOK BBICIIIETO pacTeHUs - uX qTuddepeHInpoBka,
T.€. BOBHUKHOBEHHE CTPYKTYPHOU U (DYHKIIMOHAIBHON Pa3HOKAYeCTBEHHOCTH. XOJ €€, KaK 1
pocT KoHTponupyercs ¢uToropMoHamu. Pa3BuTHE OTAENBHBIX OpPraHOB Yy pacTeHUs
MIOJIY4YMJIO HAa3BAHUE - Op2aHO2eHe3d.
B menom ke QopmooOpazoBaHue MOP(OIOTHYECKUX CTPYKTYp B MPOIECCE OHTOTEHE3a
HazbIBaeTcs Mopdorene3oM. OpranoreHe3 u MOpGOTreHe3 - FTeHETUUECKH O0YCIIOBIICHBI.
@DUTOTOPMOHBI - O3TO XUMHUUYECKHe (HaKTOphI, BBIpabaThIBaeMble B KpallHE MallbIX
KOJIMYECTBAX, HO CITOCOOHBIE 1aBaTh 3HAYUTEIBHBIN (D3 0TOTHIECKUI I (PDEKT.
N3BecTHBI TpH Kiacca TOPMOHOB: ayKCHHBI, THOOEPEITTMNHBI U IUTOKUHUHBI - CTUMYJISTOPBI.
JIBa Kacca: 00Cyn30Bast KHCIOTa U ATUJICH OKA3bIBAIOT TOPMO3SIIee JeHCTBUE.

VIII. PuT™M pa3BuUTHS M IBWKEHHS PACcTe HUH.

Mozeym 1u pacmenusi nepemewiamscsi 6 npocmparcmee?

[lepemerienre pacTeHUN B IPOCTPAHCTBE UMEET 02PAHUYECHHbLU XAPAKMeD

1. ®oTOTPONH3M: OTPHIIATESIBHBIHN U MOJOKUTEIBHBIN Y TUCThEB* ; y KOpHS"
2. T'eorponusm y kopHsa ", y cTeOns
3. llmpkajgHble pHUTMBI - KOJICOAHUS CBS3aHHBIE CO CMCHOW JHS ¥ HOYM (HOYHAS,
KpacaBHIla, OAyBaHUHK)
4. doronepnoansM - KojieOaHus CBSI3aHHEBIE C [UIMHON JHS

CymmecTBylOT JJIMHHOAHEBHBbIE (pacTeHWil paHHEH BEreTaluu: TIICHUIIA, TYMEHb) U
KOPOTKOJHEBHBIE - XJIOMYATHUK, XPU3aHTEMBI, aCTPhI U T/I.

VI, Ooume 3aK0HOMEPHOCTH PA3BUTHSA PACTEHUI.

Ckonbko cyuiecnieyem amanoe oHmoczunesa? Ilepeuucnume ux.

B cBsI3u ¢ BO3PAaCTHOM XapaKTEpUCTHKOM Cpeld paCTEHUH BBIJEISAIOT ABE IPYNIbI:l.
MOHOKApPIUKH - IIBETYT U MIIOJOHOCST TOJBKO OJMH pa3 B )KU3HU (0aMOyKu, (epyIinl)
2. TlonukapuuKky - NBETYT U MJIOJOHOCSIT MHOTOKPAaTHO JAEPEBbsI KyCTApHUKU
JTanbl OHTOTeHe3a:
1. Jlamenmuwiii (CKpBITBIN) - TOKOSIIMECS] CEMEHA
2. [ecenepamughblii NN UPUIHULLHBLU - OT TIPOPACTAHUS IO IEPBOTO LIBETEHUS
3. [enepamusHnulii - OT IEPBOTO JI0 MOCIEAHETO IBETCHUS
4. Cenunvhbvlii NIW cmapyeckull - C MOMEHTA IMOTEPU CIIOCOOHOCTH K LIBETEHUIO
710 OTMUPAHHUS,
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Buyrpu  sTamoB = pa3nMyaloT:  IOBEHAJIbHbIE  PAcCTEHUS ele  Hecylume
CeMAI0JIbHbIE 0COOU — MOTYB3POCIIBIE.

IX. Cioco0bI pa3MHOKEe HUSI PACTE HUI

Kaxue bvisarom munwl Da3MH09fC8HM}Z?

PasmHOXeHUEe - 3TO CBOWCTBO, TPHCYIIEE BCEM JKUBBIM OpraHU3Mawm,
BOCIIPOM3BEJICHHE Ha CBeT ce0e TMOJOOHBIX OO0ecleynBaiolee HENpepbIBHOCT H
MPEEeMCTBEHHOCTD KU3HH.

Beipensror: Oecmonioe, BereraTMBHOE M TIOJIOBOE pasMHOkeHue. S becmosoe
Pa3MHOXKEHHE - OOBIYHO OCYIIECTBIISICTCS CIIOpAaMH, OHH CIY)KaT Uil Pa3MHOXKCHHS,
pacceneHue M TepexXuBaHUe HeOIaronpusaTHbIX GakropoB cpenbl. KonnuecTBO MX MOXKET
ObITh OYEHb BEJIMKO, OHHM BCErNa rarIOMJHbI, 300CHOPHl - YHAYIUNOAUSIMU CHAOXEeHBI U
MOTYT JBUTAThCS - Y BoJopocieil u rpuboB. Opranu3m, MpOU3BOASAIIMI CIIOPHI HAa3bIBAETCS
cropoduTOoM, a mporiecc 00pa3oBaHUS CIIOP - CIOPOUHE30M. Y PaCTEHUN CIIOPHI 00pa3yroTCs
B criopaHrusx. CylecTBYIOT paBHO- M Pa3HOCIOPOBOCTh - MHUKPOCIIOPHI U MEracropbl, U3
MHUKpPOCIIOp 00pa3yeTcsi My»KCKOH raMeTO(UT - aHTEpPUAHBIN, a U3 MEracrnopbl-apXeroHuu -
KEHCKHI raMeTo(UT, pa3HOCIIOPOBOCTh BCTPEUAETCS Y BHICIIMX PACTCHUH.

B uem omauuumenvhas ocoberHocms noi08020 DASMHOANCEHUA Om gecemamuenoco?

BereratuBHOe pa3sMHOXKEHHE - 3TO YBEIMYEHHE YHMCIa Oco0ed TaHHOTrO BHJA
IOCPEJCTBOM BETETaTUBHBIX YacTel Tena opranu3MoB. [Ipu 3ToM XapakTepHa perenepanus -
BOCCTAHOBJIEHHUE LIE€I0I'0 OpraHMW3Ma U3 ero YacTu.

1. dactsmMu Tamuioma - (¢parmeHTauus (Munenus): OcoOu, BO3HUKAIOIME B
pe3ynbTaTe BEreTaTUBHOTO Pa3MHOXKEHUS, HA3bIBAIOTCSA
KIOHAMU;

2. KOpPHEBBIMH OTIPBICKAMHU - OCHHA
3. BBIBOJIKOBBIC TOYKH - OpHOGUIITH3MA
4. nykoBuukamu - Poa bulbosa var vivipara, roper *XKHBOpPOISIIMMA
5. KOpHEBUILAMH, JIYKOBULIAMH
6. uepeHKOBaHUE - CTeOJIeBbIe YEPEHKU, TOOETOBbBIE INCTOBBIE, KOPHEBLIE.
[Tpu yepeHKOBAaHMU MOJIOJIOE PACTEHHE COXPAHSIET CBOMCTBA M COPTOBBIE TPU3HAKH
MaTEPUHCKOTO PacTEHHUSL.
7. OTBOJKaMHU - UepeMyxa, JIMIa, XBOMHbIE
8. IlpuBHMBKa UJIU TPAHCIUIAHTAIUSA - IEPECAIKA YACTHU OJHOTO PACTEHHS Ha APYroe ¢
MOCJIEeYIOIMM ero cpactaHueM. CylecTByeT JABa Cloco0a MPUBUBKHU: OKYJIMPOBKA
(MpUBHWBKA ITa3KOM) W KOMYJIUPOBKA (MPUBUBKA YEPEHKOM).
C noMo1po n0ABOSI MOKHO ITOJIYYUTh TAKKE KapJIMKOBBIE PACTEHUS.
[IpuBoii u moaBoM, Meroa MeHTOpa, 11.B.Muuypun

ITonoBo€ pa3sMHOKEHHE:

HoBbie ocobu oOpasyroTcss B pe3yabTaTe IMOJIOBOTO IMpollecca. YUYacTBYIOT IBa
(M3HONMOTHYECKH PA3NUYHBIX THUIMA MOJOBBIX KIETOK (TaMET) OHU, CIMBAsCh, NAIOT 3U20MY.
W3 3ur0THI B MOCIEAYIOMIEM Pa3BUBACTCS HOBAs JIOUYEPHSS 0COOb.

OpranusMbl, Ha KOTOpPBIX (POPMHUpYETCS TaMeThl, Ha3bIBAIOTCA TaMETOPUTOM, a
Hpouecc caAMemoceHe30M.

Y OonbpIIMHCTBA pacTeHU W TPUOOB TraMeThl BO3HHUKAIOT M3 OCOOBIX OPTaHOB -
2aMeman2usix.

I"ameTHI Bcerna ranjaonaHbl.

Kaxkue cywecmeyrom munsl noJ106020 PASMHONCEHUS?

64



PaznnuaroT HECKOJIBKO THIIOB IOJIOBOTO IIpoIecca

1.  Xonocamus - y ONHOKIETOUHBIX, | KIETKa M B POJM raMeT U raMETaHTUEB - Y
BOJIOpOCIIEH

2.  Uzocamuu - tamersl, OoOpa3ylOTCs B TaMETaHTHSAX, HO OHHU OJMHAKOBHI IO
BEJIMYMHE M PpA3NIUYAIOTCAd TOJBKO (PU3MOJOTUYECKU, Y BOJOpPOCIECH M Y HEKOTOPBIX

rpuooB.

3. ['emepocamus - TOJBUKHBIC TAMETHI PA3IMYAOTCS 110 BETUYHHE

4. Qocamus - XeHCKash TameTa (SHLEKIeTKa) HEMOABUXKHA, WMeEeT OOJblme
pasMepsl W  OonpImIOW ~ 3amac  MHUTATENBbHBIX  BeHiecTB.  MyKckas — ramera

(cmepmaTo30m ), MaJleHbKask MOABMKHAS, C YHIYIUIIOIUSMH.

Henoxswxuas siinexneTka oOpasyercst 1100 B TaMETaHTHH HA3bIBAEMOM OOTOHHUEM,
(y BOmOpOCIEe M HEKOTOPBIX TPHOOB) MO0 B apXeroHWH (BBICIIME PACTCHHS, MCKIIOYAs
usetkoB) OOH - sif1io0, roHe - poxeHue.

Apxezonuu - SKEHCKUH TIOJIOBOM OpraH MXOB, IIJIJAyHOB; apxee - Hayajlo
(ManmopOTHHUKH ).

Cnepmamo3oudbl - 00pa3yloOTCsl B TaMETaHTUSX HAa3bIBAEMbIX aHTEPUAUSIMU (AHTEPOC
- BETYIMI) - MY>KCKOI MOJIOBOM OpraH

Anomukcuc - (amo - 0€3, MHKCHUC - CMEIICHHE) 3apOoJbIIl pPa3BUBACTCA W3
HEOILJIOAOTBOPEHHOHU SMIIEKIIETKH.

Kaxue npeumywecmea cyuwecmaeyom npu noao80oM u npu 6ecnoiom pasmuoiceruu?

UepenoBaHue MOKOJIEHUH CMEHA AJepHbIX (pa3 y pacTeHuit

Kaxk nmonoBoe, Tak u Oecroyioe pasMHOXKEHHE UMEET OIpeelieHHbIE OMOIOTUYECKUE
MPEUMYIIECTBA B YAaCTHOCTH IpU IOJOBOM pPAa3MHOXEHUHU JIOCTHTAeTCsl KOMOMHAIuUs
HacJeICTBEHHOI0 MaTepuaia poAUTENIbCKUX (PopMm.

Ilpu yepenoBaHMU TOKOJEHMH TaMeTO(QUT 3aKOHOMEPHO CMEHSETCS CIIOPO(UTOM,
KOTOPBI BHOBH CMEHSIETCSI TAMETO(UTOM.

["ameroduT ¥ cmopoduT MOTYT OBITH OJMHAKOBHIMH KaK MOP(OJIOTHUECKH, TaK U 1O
NPOJODKUTENIBHOCTH  KHU3HU  (M30MOpGHOE YepeloBaHUE) MIJIM PEAKO  Pa3IMUHBI
rerepoMopHBIe 00 QOpMBI YepeOBaHWE IMOKONCHWH. Jlsi Ha3eMHBIX pacTeHUM
XapaKkTepHO rerepoMopdHoe yepeoBaHue.

VY MXOB, cIOpO(UT pa3BUBAETCS HE 3€JICHOM raMeTO(HTe, a y CEMEHHBIX pacTeHUU
OYCHb CHJIBHO PEIYIHMPOBAHHBIN 0e3XI0pO(UIBbHBIA TaMeTO(UT HUKOTJAa HE MOKHUJACT
criopour.

UepenoBaHue TIOKOJCHHH CBsS3aHO CO CMEHOW sepHbIX (a3 - ramiougHOd u
JUIUIOWHAsA. DTa CMEHa IPOMCXOJUT B IIpolecce cmoporeHeza. Takum obOpazom,
JUIUJIOUIHBIN CIIOPOMUT MPOU3BOIUT TallJIOUAHbIE, TPOAYIIUPYIOIIME TalIOUIHbIE TaMETHI.
Ilpy cnausHUM raMeT AMIUIOMJHOE YHUCIO XPOMOCOM BOCCTAHABJIMBAETCS B 3UIOTE, W3
KOTOPOM BHOBB BBIPACTAET TUIIJIONAHBINA CIIOPOQHUT.

Jlexuust Ne 8
Tema: CucremaTnka pacTeHnil. XapaKTepUCTHKA HU3IIMX pPacTeHMil.

Heap gexkuuu: O3HaKOMUTH CTYAEHTOB C OCHOBHBIMU METOaMH I1OJIOKEHUSMU HAYKU
CUCTEMATHUKU pacTeHMH. J[aTh NOHATHS O CUCTEMAX PACTUTEIBHOIO MUPA, OCHOBAX TAKCOHOB,
IIPEACTaBUTh XapaKTEPUCTUKY HM3IIMX PACTEHUM.

Ilnan Jexuum:

1) CucremaTnka pacTeHUH.

2) TakCOHOMUYECKHE KATETOPUH.

3) [IpuHUI MBI TAKCOHOMHH.
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4) INousTue o Kwiaccu(pUKaMy PacTCHUH.
5) BosHukHOBEHUE U pa3BUTHE KIacCU(PUKAIIUN PACTCHUH.
6) Homenxnarypa.
7) LapctBO pacTeHU.
8) TpaguiMoHHbIE CUCTEMATUYECKHIE TPYIIIIHI.
9) XapakrepucTika HU3IIMX PACTCHUN.
10) Bupycsi.
11) bakrepun.
12) Cune-3enenbie BOAOPOCIH.
Texker gexkuuu:
IMousiTue o kiIaccud UKAUMHU pacTe HUM
1. PazBuTHE cHCTEMaTHKH M ee 3a1a4u
" Apuaonunou Humvio bomanuxu aeisemcs cucmema. bes nee - xaoc"
Kapn Jlunner.

Ymo uzyyaem nayka cucmemamuxa? Yxasxicume HeCKOIbKO onpeoeneHuil.

CucreMaTnka - 5TO HayKa, U3y4arol@s MHOrooOpas3ue opraHu3MoB Ha 3emiie, UX
K1accu(PUKaINIO0 U 3BOJIIOIIMOHHBIE B3aHMOOTHOIICHUSI.

CucremaTuka pacTeHu — paszesr 00TaHUKU, 3aHUMAIOIIMICS €CTeCTBEHHON
Knaccu(uKaei pacTeHui.

CucremaTnka — HeoOXoauMasi OCHOBA JIH000MH OTpacian OOTaHUKH, TaK KaK OHA
XapaKTepu3yeT B3aMMOCBSI3U MEXY Pa3HOOOPa3HBIMU PACTEHUSIMU U TAET PACTCHUSM
o(uManbHbpIe HA3BaHUS, TO3BOJISIOIIME CIIEIMATMCTaM Pa3TUYHBIX CTPaH OOMEHUBATHCS
Hay4yHOU HUH(pOpMaLUEH.

CucremaTnka — oJlHa U3 oTpaciieil OMOJIOTHH, IEJIbI0 KOTOPOU SIBJISIETCS ONMCaHUE
BCE COBPEMEHHOT0 pazHoo0pa3usi BUAOB PaCTEHUHN U UX HBOJIOLMS. M 3TO 0UeHb BaXKHO B
CBETE M3y4eHHS OMOJIOTMYECKOTO Pa3HO0Opa3us Ha IIaHEeTe, COXpaHEHHuE KOTOPOTro
SBIISIETCS ceifuac oHOM 13 IMaBHBIX MpobaeM. Kpome 3Toro, cucrtemMaTika TECHO CBsI3aHa €
JIpYyrUMHU Haykamd. Pa3BuTHE TaKMX HayK KaKk TeHETHKa, aHATOMHS U MOP(OIIOTHST pacTeHUIH,
9BOJIIOIMOHHOE YUeHHE, TAJICOHTOIOTUS HEMBICIIUMO 0e3 3HaHUS U Pa3BUTHUS CUCTEMATHKH.
3HaYeHHe CUCTEMATUKH JJIs1 COBPEMEHHON OMOJIOTMH MOKHO BBIPA3UTh CIOBAMU U3BECTHOTO
poccuiickoro 0oTaHuka, 3Hatoka cucremaruku, A.JI. Taxramxsna «CHCTeMATHKA €CTh
OTHOBPeMEeHHO M ()YHIAMEHT U BeHe Il OMOJIOTHH, €€ HA4YaJI0 U KOHEI ».

Haiime onpedenenus nouamusam kiaccuukayus u cucmema.

B nHavane 19 B. 6oTanuka Oblia rIIaBHEIM 00pa30M ONHCATENFHON HAYKOH. YUYeHbBIE
3aHUMAaJIUCh ONHMCAHUEM IPU3HAKOB PACTEHUH U TPYNIIUPOBAHUEM OPTaHU3MOB B
COOTBETCTBUHU C ITUMH IIPU3HAKAMH. DTO YHOPSAIOUYMBAHUE OPTaHU3MOB B (MepapXUUECKHE)
TPYNIIbI HA OCHOBE UX CXOZCTBA WJIU Pa3IMuusl Ha3bIBaeTCs KiaaccudMKamusi, a mporecc
pacnofioxkeHus — KiaccupuimpoBanue. [Ipoaykr kiaccudukanum — cucrema.

Onuwume smanvl pazeumusi CUCEMAMuKY.

B cBoeM pasBuTHHM cHCTEMAaTHKa pAaCTEHHUH IIPOLUIA TPH dTaNa.

| 9man. "Hckyccmeennaa" cucmemamuxa.

HckyccTBEHHOCTh KIaccu(MKAIMU COCTOSUIA B TOM, YTO OHA OCHOBBIBAJIACh HA HEOOIBIIOM
KOJIMYECTBE CIy4allHO B3SITHIX MPU3HAKOB. B pe3ynbTaTe, B 0HOM IpyIIe MOITIM OKa3aThCs
COBEPIIICHHO HE POJICTBEHHBIE IPYT APYTy opraHu3Mbl. Hanbomnplero pacupeTa
HCKYCCTBEHHAsl CUCTEMaTHKa JocTuria B cepeaune 18 Beka (cucrema Kapina Jlunnes).

Il soman. Mopgonozuueckan cucmemamuxa.

Ha nepBoe mecTo BbINIHM MOp(OIOruyeckue Npu3HaKu pacTUTENbHBIX opraHu3MoB. Ha sTom
3Tare MOXHO T'OBOPUTH O BOSHUKHOBEHUHU NEPBON "€CTECTBEHHOMN" CUCTEMBI PACTEHU,
koTopas Obuta cozmana B 1789 romxy. Ha camowm niene, Takasi cucreMa He sSBJsUTach
€CTECTBEHHOMW B CTPOTOM CMBICJIE 3TOTO CJIOBA, TOCKOJIIBKY OHAa 00OBbEeIUHSIIA BU/Ibl, UMEIOIIHE
CX0XHue MOpQoJIorHyecKue MpU3HaKU, HO HE BCErJla HMEIOIME eAMHOE TPOUCXOXKIEHHE. JTa
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cucreMa Obljia MOCTPOEHA KaK ObI MOTIEPEK SBOIIOIIH, XOTS U IPEIBOCXUTHIIA MHOTHE
10JIO’KEHU I COBPEMEHHOMN 3BOIIOLIMOHHON CUCTEMAaTHKH.

11l 9man. @unozenemuueckan (3601104u0ORNAA) CUCMEMAmMUKA.

Kunaccuduxaiys o0CHOBBIBAETCS HE TOJIBKO Ha 00X MOP(OIOTUYECKUX WITU
aHATOMMYECKUX IPU3HAKAX PACTEHUH, HO U YIMTHIBAET OCOOCHHOCTH U OOLHOCTh
MIPOUCXOXKICHUS PACTUTEIBHBIX BHIOB.

Kaxkoevl cospemennvie memoobi cucmemamuxu?

B coBpeMeHHOI puoreHeTuuecKoil cucTeMaTuKe MOKHO BBIJIETTUTh TPU KPYITHBIE TPYIIIBI
METO/JIOB:

|. Buonozuueckue memoowt, TO €CTb METOJIbI OCHOBAHHBIE HA U3YyYEHUE CaMMX
pacTUTENbHBIX OpraHu3MoB B npezaenax rpynnbl OMOJOTHUYECKUX METOAOB BBIACISAIOTCS
CIIEYIOIIME METOMbI:

1. Mopdosioruueckie METO/Ibl, KOTOPBIE BKIIOYAIOT B ce0s COOCTBEHHO MOP(OTOTHUECKIH,
aHATOMMYECKHUH, KapIIOJIOTHYECKHHl (T.€. U3ydeHHE MJI0JI0B PACTEHU ), MATMHOIOTHYECKUH
(M3ydeHue MBUIBIIBI ), KAPUOJIOTUYECKUM (M3ydE€HHUE COAEPKUMOTO KIETOYHBIX SIEp) U
TEepaTOJOTUUYECKUH (M3ydeHHE YPOJIOB PACTUTEIHLHOTO MHUPA).

2. buoxumuueckue MeTo/Ibl, OCHOBAaHHBIE HA U3YYCHH N OMOXMMHUUYECKUX MPEBpaIlCHU B
PacTUTEIBEHBIX OpraHU3Max.

3. ®u3n0I0rHYecKre, B OCHOBE KOTOPBIX JISKUT U3ydeHUE (PU3MO0JIOTHYECKUX MTPOLIECCOB U
peakuuii pacTeHUM.

4. CoOCTBEHHO OMOJIOTUYECKUE: TEHETUUECKHUE, OHTOTEHETUYECKHE (M3y4eHHUE Pa3BUTHS
OpraHu3ma oT 3apOXKJIE€HUS 710 OMOJIOTMYECKON CMEPTH) M THOPHA0JIOTHYECKHE (M3ydeHUs
TUOPUIOB U MX TEHETUUECKUX M OMOJIOTHUECKUX MPOSIBICHUN ).

Il. Tononocuueckue memoowt, OCHOBaHHBIE HAa U3YUEHUU CPE/Ibl OOMTaHUS PACTCHUH.

K HuM oTHOCATCS:

1. T'eorpaduueckuii MeTO/ - U3y4eHHE COBPEMEHHOIO PaclpoCTpaHEHUs PAaCTCHHU.

2. DKOJIOTHYECKU METOJ], OCHOBAaHHBIN HAa U3yY€HUH MECTOOOUTAHUSI paCTEHU.

3. ®UTOLEHOJIOTHYECKUH, OCHOBBIBAETCS HA U3YYEHUH CTPYKTYPbl PAaCTUTEIbHBIX
COOOIIIECTB.

l1l. Bcnomozamensnoie unu mamemamuueckue memoost, K KOTOPbIM OTHOCSTCS
BapHUaI[MOHHO-CTaTUCTUUECKast 00pad0TKa M KOPPEISIIIUOHHBINA aHATH3.
Buvidenume ocnognoe snauenue cucmemamuxu
CucremaTrka Ha CETOAHSIIHUI JIeHb OJTHA U3 HEMHOTUX OTpaciieil OMOJIOTHH, KOTOpasi B
COCTOSIHMH ONUCATh BCE COBPEMEHHOE pa3HO00pa3ne BUI0B pacTeHU I U UX 3Boonuio. U
9TO OYEHb BaKHO B CBETE M3YYEHU S OMOJOTMYECKOrO pa3HOoOo0pa3us Ha MIaHeTe, COXpaHEeHUE
KOTOPOTO SIBJIIETCS Ceiiyac OJIHOM U3 INIaBHBIX IKOJIOTHUECKUX mpodieM. Kpome sToro,
CHCTEMaTHKa TECHO CBSI3aHO C IPYTUMHU Haykamu. Pa3BuTHE TaknX HayK Kak T€HETHKa,
aHaTOMUSI U MOPQOJIOTHS PaCTEHUM, SBOTIOLMOHHOE YICHHE, TaJICOHTOIOTHSI HEMBICITMMO
0e3 3HaHWS ¥ Pa3BUTHUS CUCTEMATUKH. 3HAYCHHE CHCTEMATUKHU IS COBPEMEHHOM OMOJIOTHHI
MOHO BBIPA3UTh CJIOBAMHU MU3BECTHOTO POCCUIICKOTO OOTaHMKA, 3HATOKA CUCTEMAaTHKH,
Apwmena JleonoBuya Taxramkana:

Cucmemamuka ecmb 00HOBPEMEHHO U PYHOAMEHM U 8eHey OUONI02UU, e€ HAYANO0 U KOHeY.

2. TakcoHOMHUYeCKHMEe KAaTeTrOpuM

Ymo vl 3Haeme o0 nowsmuu 6ud?
CriennanbHBIX OTIPE/ICTICHU N BUIA, KaK, HalPIMEp, B TUIIOJIOTHYECKOM HIIM O MOJIOTHYEeCKOU
KOHIIENIIUH, HE CYILIeCTBYeT. Buja paccmarpuBaercs kak GyHKIMOHAIbHAS €IUHUIIA
3BOJIIOLMU. J{J1s MPAKTUUYECKUX LieJIeld BUJI IPUHUMAETCA KaK pepOAyKTUBHAS €IUHHUIA
(Henning, ). JIn6o Bu mpruHUMAETCS, KK <«IIOMY/ISIIKS WIIA TPYIIIa MOMYIISAIUi,
oOnanarom@s OJHUM U OoJjiee CHHATOMOP(HBIM NMPU3HAKOM, HAUMEHBIIAsl €CTECTBEHHAs
rpynna MHANBUIYYMOB, KOTOpas MOKET ObITh OMpe/ieieHa JTI00bIM HAOOPOM aHATUTHYECKUX
METO/IOBY WUJIU «HAUMEHbINAsT MOHO(PUIMTHYECKAs! TPYIa CaMOBO300HOBJISIOIIMXCS
OpraHu3MoOB, 00JIaarolas YHHKaIbHBIM HabopoM mpusHakosy (Cracraft, 1983).
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Bo-tiepBbIX, B — QyHIaMEHTAIbHAS KATETOPUS B TAKCOHOMHYECKON HEepapXuH, T.K.
KQK[IbIH CTIeIMAIMCT HE3aBUCHUMO OT €ro CHelHualu3alui UMeeT AeJI0 ¢ BUIaMu, JTr00as
Jpyras TAKCOHOMHUYECKasi KaTeTOpHsl ONpe/ieieHa U ONMcaHa Ha OCHOBE Bua. Tak poxa —
TpyImIa BUJIOB, TOJBHU] — YacTh BHIA.

Bo—BTOpBIX, BUA — OCHOBHAsI CTPYKTYpHasi €IMHUIIA B CHCTEME )KUBBIX OPraHNU3MOB,
Ka4eCTBEHHO 000co0yieHHas Jopma >KMBOTO BEIECTBA, OCHOBHAS €IMHUIIA SBOJIOIMOHHOTO
nporecca. B 3aBUCHMOCTH OT MPUHUMAEMOW KOHLENLIN U, OTpeaeiieMas Kak “HauMe Hblas
IPUPOIHAS MOMYISAIUS, TOCTOSHHO OTJENIEHHAs OT JI000N Jpyroi mocpeacTBOM
OTpeieIeHHOM pephIBHOCTH B cepur vin ouotumnbl” (du Rietz, 1930) (tunonornyeckuii
Bu). COBOKYITHOCTB MOMYJIAIUNA 0COOCH, CTOCOOHBIX K CKPEIMBAHUIO ¢ 00pa3oBaHUEM
IJI0JJOBUTOTO IOTOMCTBA, HACETSIONIMX OMpEeeNIEHHbIN apeall, 00JIaJalolX PSIOM OOIIMX
Mop(ho— ¥ QU3HOTOTHIESCKUX MPU3HAKOB U TUIIOB B3aMMOOTHOIICHU C A0MOTHYECKON U
OMOTHYECKON CPEeIoi; U — OTACICHHBIX OT IPYTUX TaKUX K€ TPYII 0COOCH MPaKTHIECKU
HOJIHBIM OTCYTCTBHEM THOPUIHBIX (popM (OMOIOTHYECKUI BUL).

HauGosee n3BeCTHBIM B pOCCHIMCKON OOTaHUKE SBJISIETCS CTABIIEE YK€ KIACCHYECKUM
omnpeneneHue Buaa, ranHoe B.JI. KomapoBbiM, «Bu — 3T0 MOpdosiornueckas cucrema,
MMOMHOKEHHAsI Ha TeoTpa(uIecKyl0 ONpeaeTIeHHOCTHY.

OnHuM u3 HamboJee yaauHbIX, Ha MOU B3I, siBisieTcs onpenenenue A.Jl. TaxramksHa
(1984): Bua - «cucrema ..., 00beIHHE HHASI OOIMMH NMPH3HAKAMH. .., 00LIMM
NMPOUCXO0KIeHHEM M 00IIIMM reorpad uueCKUM apeajioM U T10CTATOYHO YeTKO
oT/IeJIeHHAS OT OJIM3KHUX BHI0B, KAK COBOKYMHOCTbIO MPU3HAKOB, TAK H
U30JIMPYIOIMMH OapbepaMm».

Ymo makoe nodsud u sapuayus?

[Ipu NpUHATHH TOJMTHITHICCKOTO BU/IA, BUJI TTOPA3ACsAeTCs Ha IEIbIH psit 0oJiee MEITKUX
KaTeropuil MOJBUI0B — SKOJIOro—Treorpaduueckux pac. B aTom ciayuae HauMeHbIIeH
TaKCOHOMHYECKOW eIMHUIIEeH OyJIeT CUNTAThCA HE BUJI, 3 TIOABU/.

Bapuanusi — COBOKyImTHOCTh 0co0ei OHOTO BU/IA, XapaKTEPU3YIOIIASICS OTPEISICHHBIMU
HacJeTyeMbIMU TTPU3HAKaMH, HO HE NMOKa3bIBAIOMIAs SICHOU reorpaduyeckoil Uiu
IKOJIOTHYECKON MpuypoueHHOCTH. DOpMaMu Ha3bIBAIOT, KAK MPABUIIO, TPYIIITBI, UMEIOIIHE
JacTHbIE MOP(HOTOTHYECKHE Pa3nuyius (KaK MPpaBUI0, OUH MPU3HAK).

Kaxkosvl ocnosHble konuenyuu suda?

OcHOBHBIC KOHIICMIIMY BH/1a — HOMUHAJTUCTUYCCKAs], TAKCOHOMUYECKASI
(3cceHImanucTIecKas Ui TUTIOJIOTHYeCKas), OnoJiornueckasl U (GuIoTeHeTHYeCKasl.
HoMunanucTuyeckasi KOHIeMIUs BUIA

OnuH U3 acrexkToB MpodeMbl BUa — 00BEKTUBHAS PeaIbHOCTh BU/Ia KAK TaKOBOTO. MHoOTHE
TAKCOHOMHCTBI TTOJIararoT, 4TO BUIbI PeaNIbHBI, Ipyrue comHeBarotcs B 3ToM (MCNEeill,
1981). 1nst Toro, 4to Obl pa3oOpaTbesi B 3TOM BOIPOCE, HEOOXOAUMO pa3rpaHUYUTh BHI—
KaTeropuio, M BUA-TakcoH. Kak kareropus, BUJ — CO3/aHHAs YeJIOBEKOM a0CTpakius (Kak
mo0bIe Ipyrue GuIIocoPckue KaTEerOpuH: MaTepus U T.J.), HE OTHOCSIIAACS K KOHKPETHOMY
OpraHu3My; Kak TAKCOHBI — HEKOTOpas Tpynma opraHnu3MoB. [1o3ke MBI BepHEMCS K
OTpeNIeTICHUIO TAKCOHA U BU1a. PeabHbl OHU, WIIK CYIIECTBYIOT TOJIBKO B YEJIOBEUECKOM
COo3HaHUu?

Homunanusm (jiat. nominalis — oTHoCsIIMiICS K ”MEHAM, UMEHHOM, OT NOMEN — uMs),
¢dustocodckoe ydeHue, COrIacHO KOTOPOMY MMEHa CBOMCTB, KIIACCOB U OTHOIIICHUM HE
SIBJISIIOTCS COOCTBEHHBIMH HMEHAMU, TO €CTh HMEHAMH OT/ICBbHBIX €IUHUYHBIX «CYILHOCTE»
— peaNbHBIX WA UACATBHBIX, & CYTh TOJIBKO OOIIME UMEHA, CBOETO POJia IIEPEMEHHEIE,
BMECTO KOTOPBIX MOKHO MOJICTaBJISATh MMEHA €AMHUYHBIX CYLTHOCTEH (HarpuMep, BMECTO
UMeHHU «enoBek» — umena «[1érpy, «llaBen», «AnHa», «Mapus» u np.). Mnaue roBops,
o0me UMEeHA MPUMEHSIOTCS He K KJIacCy BeIlel «Kak I[eJIOMY», a IOPO3Hb K KKIOU
OTJIEIbHOM BEIIM M3 HEKOTOPOU COBOKYITHOCTH (MHOKECTBEHHOCTH ), KOTOPYIO Ha3bIBAIOT
KJIaCCOM, HO KOTOPYIO HeJNb3sl IOHUMATh KaK Bellb WU CYOCTaHIMIO: KJIacChl HE
CYIIECTBYIOT KaK BEIIM, a TOJBKO KaK MBICIICHHBIE 00pa3bl min abcTpakiuu. B cuny
MIPUMEHHUMOCTH KO MHOTUM OTJIEIbHBIM BEll]AM HUMEHA CBOMCTB, KJIACCOB U OTHOIICHUM
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HA3bIBAIOT CIIE MHAYE YHUBEPCAUAMU. Y HUBEpCAINH, corllacHO H., — 3T0 nmMeHa numéx, a He
CYILIHOCTH HJIY ITOHATHUSA: «...€CIU MBI TOBOPHUM, UTO KHUBOE CYILECTBO, KAMEHb, 1yX WUJIU
4TO—HUOY/b JPYroe CyTh YHUBEPCAINH, TO 3TO CJelyeT OHUMATh HE TaK, OyATo
KOHKpPETHBII 4eJIOBEK MM KAMEHb — YHUBEPCAINH, @ JIMIIb TaK, YTO COOTBETCTBYIOLE
clioBa (’KMBOE CYIIECTBO, KaMEHb U T. JI.) — YHUBEpPCAJIUU, TO €CTh UMEHa, 00Ie MHOTUM
BEIIAM: MPEACTaBICHUS ke (CONCEPLUS), COOTBETCTBYIOIME 3TUM BEIIAM B HAIllEM YME,
TOJIBKO 00pa3bl u mpu3paku (imagines et phantasmata) pasauYHBIX )KHBBIX CYIIECTB U APYTHX
Bemei» (I'o66¢ T., U30p. mpoussenenus, T. 1, M., 1964, c. 66).

HoMunanucTnyeckasi KOHLENINS 10JIaraeT, YTO «IPUPOAA IPOU3BOAUT TOIBKO
WHJUBHU/TyallIbHble OPraHU3Mbl U HUUEro 6osee». Bupl 1o cBoel cyTu — Mpou3BOJHOE
YeJI0BEYECKOIro MO3ra, a He 00BbEKTUBHAs pealbHOCTh. [loHATHE BH/1a BBEICHO KaK 3MOiieMa
1St OOpaleHust K OOJIBIIOMY KOJIMYECTBY OpPraHU3MOB OJIHOBpeMeHHO (Sivarajan, 1991).
Bu el cyth Wiaccel, HO He opranu3mbl (Stuessy, 1989). HomuHaIMCTHI OJIararoT, 4To
VHJMBUAYYMBI OTHOCSTCS K OIIPEIEIICHHBIM BUaM Ha OCHOBaHUU CXOJICTBA.
TakcoHoMHYecKasi, 3cCe HINATUCTHYECKASl, WM THIIOJIOTHYeCKasi KOHIeNMIUs BUIa
DTHUMOJIOTUYECKH TEPMHH SPECieS (BHII) IIPOUCXOIHT OT JIATHHCKOTO SPECere o3Havyarommi
«BBINJIAACTHY U OTHOCAIMICA K 001uKy. Bo Bpemena nyanmuctuueckoit guiocodpuu
MpeANoIaraloch, YTo Kax/ablii 00BEKT UMEET OOJIMK U BHYTPEHHIOIO PEaIbHOCTb.
IIpeamnonaranock, 4To OOJUK HE ABISAETCS 00A3aTEIBHBIM OTPAXKEHUEM BHYTPEHHETO
coJiepkaHus (HarpuMmep, TMPOKHOE KapTOIlKa, C BUIY KapTOIlKa, a, [10 CYTH, — IUPOIKHOE).
OO6nuk n3MeHsieM (U3 KapTOLIKM MOKHO CIIENUTD €XKHUKA), a BHYTPEHHEE COJIepyKaHue
IIOCTOSIHHO.

Obpamumcsa k ucmopuu. Kakosa dhunocogus Ilnamona u Apucmomens?

OHa Kacanach KpoMe BCEro Mpoyero U OpraHu3aliy BcexX Bellel U coJiepKaia KOHILEMIUIO
eidos. Bce 00BbeKThI CUMTATUCH OTPAKEHUSIMHE €i00S — HEKOW CYIHOCTH.

ApucToTens Takke moJarai, 4yTo Ui KaXJ10M €CTECTBEHHOM IPYIIbI CYIIECTBYET
BHYTPEHHsIA €SSENCE, KOTOPAast AENIAET €€ TEM, YTO OHA €CTh. DTH IOJIOKEHHMS U JIETTIN B
OCHOBY THIIOJIOTHY€CKOM KOHIeNIMH BUAa. COIIaCHO KOTOPOM “Kax/1as eCTECTBEHHas
TpYIIIa OPTaHMU3MOB, KQK/IbI €CTECTBEHHBIN TAKCOH B KIACCH(UKAIINU UMEET HEU3MEHHbIH
0000IEHHBIH WK UIeaTU3UPOBAHHBIN 00pasel, pa3iesiseMblii BCEMU YIEHaMH TPYIIIb)
(Simpson, 1961). £ssence MOKHO MPEICTABUTb, HATIPUMEP, KaK THITHYHYIO AUATPaAMMY
LIBETKA /U1 CEMENCTBA, BCE BKIIIOUAEMbIE B CEMENCTBA POJIbl JOKHBI COOTBETCTBOBATD
JAHHOMY THUITy, U BApHALlUH HE UMEIOT IPUHIUITUAIBHOIO 3HAYCHU .

[IpuHIUII IOTUYECKOTO AENEHUS, UCII0JIb30BaHHbIN APHCTOTENEM, OCHOBAHHBIN Ha UIESIX
[Inarona, Op11 OCHOBOM TAKCOHOMUHU Ha MPOTSHKEHUU HECKOJIBKUX COTeH JieT. CornacHo
IPUHIIMIIAM JIOTHYECKOTO JeJICHUS, BUJIOM SBJISETCS JII00as eqMHULA, 00J1a1al0ias eUHbBIM
essence (abcTpakTHOM maee, KoTopas JAejaeT OpraHu3M TeM, YTO OH ecTh). Jloruyeckui
BH/] — OTHOCUTEIBHBIA TEPMUH, KOTOPBIM MOT ObITh IPUMEHUM K Pa3INUHbIM YPOBHSIM B
KIacCH(PUKAIIMOHHOH cxeMe. Bupl ObLIH onpezierneHs! a Priori u cCYuTaich
(UKCHPOBAaHHBIMU U HEU3MEHsAEeMbIMU. Jlornueckoe AeneHne Xopouo padoTano Ha ypoBHE
HEXUBBIX 00BEKTOB (JIoMa, KHUTHW), OJIHAKO HE MOIJVIO CIIPAaBUTHCS C pa3HOOOpa3ueM KUBBIX
opranu3moB. Tumnonoruyeckas: KOHLIENHs TAKCOHA — KaXK/AbIi Ki1acc opraHu3MoB o0nagaer
COWHBIM €SSENCE, YICHBI KlIacCa OTACICHEL APYr OT ApYyra MHAWBHUAYAJIbHBEIMHA OTINYHIMU
(differentia). Konmenumusi THNA — HCITOIb3yeMasi B TAKCOHOMHH — HMEHA TAKCOHOB JKECTKO
3aKpeIUICHBI 32 OTAEIbHBIMU 00pa3liaMu, MPU3HaHHBIMU THIIOM. Ka3anock Obl, TUIT 10JIKEH
oTpakaTb HanOoJiee TUTHMYHBIE YEPThI, 00CY)KJAEMOTO TAKCOHA, OJHAKO ATO JAIEKO HE
Bceraa Tak. [lo mpaBunam Koaekca — 310 He 00s13aTeibHO HanboJiee TUITHYHBINA HITH
XapakTepHBIN 3JIEMEHT TakcoHa. B poccuiickoi 60TaHnKe Hanboee MMPOKO MPUHSITOM
SBIISICTCSL TUTIOJIOTHYECKast KOHIenus Buia. Hanbosee n3BeCTHBIME PEICTaBUTEISIMU
koTopoit 6b1u B.JI. Komapos u H.W. BaBuiioB, Mmex 1y mocieoBaTeIsIMH KOTOPBIX 10 CHX
nop Beayrcs «Oomuy. [peanonaraercs, yto B.JI. KomapoB Gb111 cTOpPOHHUKOM
TAKCOHOMHUYECKOI HEIeIMMOCTH BUJa (MOHOTUIINYECKON KoHLenun), a H.J. BaBusos
CUMTAJI BUJI CJIO)KHOM CHCTEMOM BHYTPUBUIOBBIX (JOpM (MOIMTUIIMYECKAs KOHIleNnus). B
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MOHOTHITUYCCKOHN KOHIICTIIIUHA HAUMEHBIIICH HEICTMMON STUHUIICH SBIISETCSI COOCTBEHHO
BH/JI, TOT/Ia KaK B MOJIUTUITUYECKOIN — OB — SKOJIoro—Treorpaduueckas paca. Bun c
no3unuu B.JI. KomapoBa npupaBHUBAETCs K 9KOJIOT0—Teorpaduyeckoi pace
MOJIMTUIINYECKOTO BU/IA.

BuoJsioruyeckasi KOHIe U BUAA
Buosornyeckuii Bua — no Haubosee o0IeMy U3 OIpeesieHuid, COBOKYITHOCTh 0CO0ei
(MHAMBUIOB) OOJIaJAIOMX OOIIMMH OMOJIOTHUYECKUMH MpPU3HAKaAMH, CTIOCOOHOCTBIO K
CKpEIIMBAHUIO ¥ TPOU3BOJICTBY IJIOIOBUTOTO ITOTOMCTBA, (POPMHUPYIOIIMX MOMYISAIIMOHHYIO
CHCTEMY, KOTOpast UMeeT OO apeas 1 OOLIyI0 3BOJIIOLMOHHYIO CYAbOY.

OcHoBa OMOJIOTMYECKON KOHIICTIIIUY BUJIa — KPUTEPUIl CKpellMBAaeMOCTH, B COOTBETCTBUH
C KOTOPOM BUJ — 3TO TpyIna ocodeil, penpoayKTUBHO H30JIMPOBAHHAS OT JPYTHX TaKUX
rpynn. buonornyeckas KOHUENLIMS BUJIA IPEICTABIEHA, B CBOIO OUEPE/lb, IBYMS
KOHLETIUSIMH: KOHI[EITIIUENH OJTHOMEPHOTO U MHOTOMEPHOTO BHJIOB.

KoHuenmus oxHoMe pHOro BHa paccMaTpuBacT B3aMMOOTHOILIEHHE JBYX MO,
COCYIIECTBYIOIIMX APYr C APYrOM, HE CMEIIMBAIONMXCSA B OJHOM U TOM € MECTE U B OJITHO U
TO 7K€ BpPEMs], TO €CTh CUMITATPUUYECKUE U CHHXPOHHBIE Monyasauuu. CuMnaTpuyecKkue
MOMYJISAILIUU UMEIOT PE3KHE Pa3pbIBbl, OTPAKAIOLIE 000CO0IEHHOCTh BUJIOB. TO ecTh, B
OTJIMYME OT TUIOJIOTNYECKON KOHIIENIIUH, B KOHIEMLIUHN OJTHOMEPHOTO BU/1a, BUIBI
Pa3aenstoTcs Ha OCHOBE MOP(OIOTHYECKUX OTIMYHI, OTPAXKAIOIMX PEIPOIYKTUBHYIO
M30JISLUI0 JTAHHOTO BUJA OT IPYTHX.

B xoHLENIIMYM MHOrOMepHOTro BHAA (MM KOHIENIIMY CKPEIMBAIOIMXCS MOMYIISIINI ) BU
paccMaTpHUBAaETCs Kak TpyMa MOmyasiuid, pakTHYecKu WM MOTEHIIHAIBHO
CKPELLMBAIOIMXCA JPYr C ApYroM. JlaHHas KOHLIENIUs pacCMaTpPUBAET IIPOCTPAHCTBEHHO
pa3oO0IIeHHbIe, WK AJIONaTpUYecKue, NONysiiui. Pa3o0uieHHbIE B IPOCTPAHCTBE U
BPEMEHHU MOMYJSLIUN MOTYT 3HAUUTENIBHO OTJIMYATHCS APYT OT ApYra, XOTs OHU U HE
M30JIMPOBAHBI PENPOAYKTUBHO. B TaHHOM ciIydae Mbl UMEEM JENI0 C BUJIOM, KOTOPBIH
MpeACTaBIeH MHOTUMHU Pa3IMYHbIMU AJUIONATPUUECKUMU MO YISAILUSMU.

Kaxoswvl Heoocmamoxu 0aHHOU meopuiul.

OdeHb 4acTO CHCTEMATHK 3aTPYAHSIETCS 1aTh OTBET, SABISETCS JIM €ro BHIOOpPKA OTIEIbHBIM
BUJIOM WJIM TOJIBKO MPOCTPAHCTBEHHO—TEHETUYECKOM IPyINITMPOBKON BHYTPHU U3MEHUYUBON
MONYJISLUY.
becnonoe pazmuosxenue. J{ist BUAOB, pa3MHOXKAIOMIMXCS OSCIIOJIBIM ITyTEM UJTH
MapTEeHOTCHETUYECKU, HEMPUMEHUM KPUTEPUI CKpEeIlMBAaeMOCTH. B nanHoOM rpymnmne
OpPraHM3MOB IpeAJaraloT BEpHYThCS K Mopdosornueckomy Buay. [Tockonbky creneHb
TEHETUYECKOTO PA3IMyMsl OTBETCTBEHHA KaK 3a PEIPOIYKTUBHYIO M30JIALHIO, TaK U 32
Mopooruueckre pasnuyusi, TAKOMY IMOJXOIY AA€TCS U HEKOTOPOe OMOIIOTMYECKOe
OIIpaB/IaHHUE.

HesaBepuenHOCTh BU1000pa3oBanus. CyIeCTBYIOT NOMYISLIMH, KOTOPbIE HAXOAATCS Ha
pazTUYHBIX dTanax GopMHUPOBAHUS HOBOTO BHa. BO3HUKAIOT cUTyalnu, KOTopbie D. Maiip
JIENIUT Ha LIECTh TPYIIII.

1. DBoMIOIIMOHHAs HENTPEPHIBHOCTD B POCTPAHCTBE U BpeMeHU. B nanHOM cirydae
CYILLIECTBYET PENpPOAYKTUBHAS M30JSLIMS reorpadiyecky yIaJleHHbIX MOMYSALH, XOTsI OHU U
CBSI3aHbI HENPEPHIBHBIM PSIJIOM CKPEILMBAIOLUMXCS MOMYISALUMN.

2. Bo3HUKHOBEHHE PENPOTYKTUBHON U30JISLNU 0€3 SKBHUBAJICHTHBIX MOP(POJIOTHUECKUX
n3MeHeHni. Takue cimydan, CBsI3aHHBIE ¢ 00pa30BaHUEM TaK HAa3bIBAEMBIX BUIOB—
JIBOMHHUKOB, CO3/1AI0T OOJIbIIME TPYAHOCTH MPAKTUYECKOTO XapakTepa.

3. BosHukHOBEeHHE MOP(OJIIOTUUECKUX PA3THIHi 0€3 PerpoyKTUBHON HU30JISAIUH.

4. PenpoayKTHBHAsl U30JISILIMsI, OCHOBaHHAsl HA OMOTOMMYECKON pa300IEeHHOCTH.

5. HenonHoTa n30aupyronmx MexaHu3MoB. M3oaupyronme MeXaHu3Mbl — 3TO
OMOJOTHYECKUE CBOMCTBA MHIUBUAYYMOB, KOTOPbIE MPEMATCTBYIOT CKPELIMBAHUIO MEKTY
JNEUCTBUTENBHO UIIM NOTEHIUAIIBHO CUMIIATPUUECKUMU NONyIsIiusAMU. CylecTByeT
00JIBILI0E YKCIIO0 Pa3HOOOPA3HBIX U30JUPYIOIIMX MEXaHU3MOB, B OCHOBE KOTOPBIX JIEKaT
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0COOEHHOCTH CTPOCHHMS, TOBEICHUS U T.J1. V30IHMpyronme MeXaHU3Mbl CO3JA0TCS
MOCTETEHHO U JI0 OMPEEIEHHOTO YPOBHS 00paTHUMBI.

6. locTrrkeHune pa3HbIMH JIOKAJIBHBIMH MONYIALUAMHI PA3IUYHBIX YPOBHEH
BUA000pa3oBaHus.

duaoreHeTHYecKasi KOHIE MU BUAA

duioreHeTHYECKask KOHIICTIIIHS BUa OCHOBBIBAETCS HA MOJIOKEHUSX KIAJUCTUKU HIIN
(MITOTEHETHYECKON CHCTEMATUKH (YICHHUE O TIPOMCXOXKICHIUHU OTHUX BUIOB OpTraHU3Ma OT
npyrux). Mctopuyeckoit 0CHOBOM (PUIIOreHETHYECKON CHCTEMATHKH SBJISETCS HyMepHudecKas
CHCTEMaTHKa, KIacCU(ULUPYIOIIAs OPraHU3Mbl HA OCHOBE MaTPUIIBI MAKCHUMAJIBHO
BO3MO’KHOTO KOJIMYECTBA MPU3HAKOB. B O0T/IMYMe OT TAKCOHOMUYECKOW CUCTEMATUKH,
WCIIONB3YIOIeH MH(OPMATHBHBIE HIIH XOPOIME MPU3HAKU, (DUIIOTEHETHYECKasi CUCTeMaTHKa
HCIOJIB3YeT BCe JocTymHbIe mpu3Haku (Total evidence).

Ymo 6wl 3Haeme 0 meopuu Kiaousma?

Kuaausm — teopusi, COrmacHo KOTOPOH OpraHu3Mbl MOTYYaroT PAHT U KIACCU(PUITUPYIOTCS B
COOTBETCTBUH C POACTBEHHBIMH (CECTPUHCKIMH ) OTHOIICHUsIMU. COBpeMeHHas! KIaIuCTHKA
MIBITACTCS ONPEENIUTh TaKhe TAKCOHBI, KOTOPBIE SBIISUIUCH ObI MOHO(PHIIETUYHBIMH, TO €CTh
HMMEIOIIMMHU 0011iee MPOUCXOXKACHUE, C TPOCIEKHUBAIOIICHCS TPUBSA3KOM K 00IIEMy NpeaKy U
BKJTIOYAIONMMH BCEX IIOTOMKOB 3TOTO 001Iero mpeaka. Kiaancriuka — ouH U3 BApUAHTOB
MOCTPOEHUS POJOCIOBHOTO JpeBa OPraHMYECKOT0 MUpa, 6a3upyeMoro Ha CTEIEHHU POJICTBA.
[NonyyeHHBIE TAKM METOJIOM POJOCIOBHBIE O1aroaapst SMOPH OJIOTHYECKIM,
[UATOJIOTHYECKUM U APYTHUM HCCIICAOBAHUSM B I[E€JIOM JIOCTATOYHO OOBEKTUBHO OTPAKAIOT
YPOBHU IBOJIIOIUU U CTETIEHb POJICTBA TPYIII.

B xagucTuke 0OBEKTHI TPYNIUPYIOTCS 10 CHHATOMOP(HOMY CXOACTBY (COBMECTHOE
o0Jaganue BOIONMOHHO MTPOJABUHYTHIM TpHU3HAKOM). KimaccuuKaius 0ToXIECTBISETCS C
¢unorenueit (reneanorndeckom apese). CucreMa nmpeacTaBIsSeTCs Kak uepapxust
JTMXOTOMUYECKOTO JEJICHUS TPYIIIL, KOTOPBIE JOJKHBI OBITH CTPOTO MOHO(HINTHYECKUMHU
(TpoM30IeIIMMHU OT €MHOTO TPEIKA).

Havime xapaxmepucmuky OUHAPHOU HOMEHKIAMYpe.

Pactenus, nmeronme cXoAHbIe MPU3HAKH, OOBEIUHSIOT B IPYIIIIbI, Ha3bIBAEMbIC BHIAMH.
Ecnu y Buaa HeT O1M3KMX COpoanYeid, OH 00pa3yeT caMOCTOSATEIbHBIN, TaK Ha3bIBaEMbIH
MOHOTHIIHBIH POJI.

DneMeHTapHas TAKCOHOMUYECKasi €MHUIIA BCETo KUBOTO - BUA. JlaTHHCKOE Ha3BaHME BUJIA -
species. B coBpeMeHHOI TAKCOHOMHH NPUHSTAa OMHApHAs HOMEHKIATypa, BBeaeHHas Kapiom
JInnneeM B 18 Beke. OCHOBHBIM OTJIMYKMEM OMHAPHON HOMEHKIIATYphI SBJISETCS IBOWHOE
Ha3BaHUeE BUJA, [l CYIIECTBUTEIbHOE 0003HAYAET PO/, @ BUIOBOI AIIUTET BHIPAKEH
npunararensabiM. Hanpumep, Euphorbia splendens - Monowaii 6aectsinmii, Salix caprea -
HBa xo3b4.

Bun - 510 KauecTBeHHO 000coOIeHHas (JopMa KUBOUM MaTepuu, OOBETUHSIONIAS OPTAaHU3MBbI
CO CXOJHBIM MOP(OJIOTHUECKUM U aHATOMUYECKUM CTPOECHUEM, OOLIMM MPOUCXOKICHUEM,
criocoOHbBIE CBOOOHO CKPEIMBATHCS MEXTY CO0O0M, 3aHUMAIOIIME OJTHY IKOJIOTUUYECKYIO
HUILIY U UMEIOIIMEe OJMHAKOBOE reorpaguieckoe pacnpocTpaHeHue (apean)

Ymo u3 ceba npedcmasisem makcoOHOMU4eckas Kame2opus poo?

Boitee kpyrmHasi TAKCOHOMHYECKAsT KATETOPHsI, TAKKE CYIIECTBYIOIAS B IPUPOJIE - PO
(genus). Pox mpencraisier cob0i cOOMpATENbHYI0 TAKCOHOMHUYECKYIO KATErOPHIO,
COCTOSIILIYIO U3 BUJIOB, 00bEIMHEHHBIX POJICTBEHHBIMHU CBs3siMH. [Ipumepbr: Rubus - manmna,
Lycopodium - mnayn, Astragalus - actparai.

Pon, HECMOTpS Ha TO, UTO OH SABJISAETCS AUCKPETHBIM KOMILIEKCOM, COCTOUT U3 BUJIOB,
CBSI3aHHBIX JOBOJIBHO OJIM3KUM poacTBOM. C Ipyroil CTOPOHBI, POABI UETKO 000COOICHBI
Ipyr ot apyra. CUuTaeTcs, 4To pa3pbIBbl MEXKAY POJaMU TOJIKHBI OBITH 00paTHO
MIPONOPLIMOHAIBHBI MX pa3MepaMm, TO €CTh YeM MEHBIIE POJIbl, TEM OOJIbILE Pa3phIBbI MEXY
HUMH 1 HA000pOT. POJT MOKET MONMUTUITHBIM, €CTIH COIAEPKAT MHOTO BHJIOB, OJTUTOTHUITHBIM,
coJieprKallMM HeOOoJIbIoe KOJTUYECTBO BUAOB U MOHOTHITHBIM, COJIEPKAIIMM OJWH BHU/I.
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http://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B2%D0%B8%D0%B4
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http://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D0%B4

[IpruMepoM OJUTHITHBIX POIOB MOTYT OBITH PObI Begonia uiau Poa, MOHOTHITHBIX - pOJT
Ginkgo, koTophIit KMeeT TOJIBKO OAMH pennkroBsiii Bua G. Biloba.
Pacckasxcume o xamezopuu cemericmeo?
Crenyromas TAKCOHOMHUYECKasi kareropusi - cemeiictBo (familia). CemeiictBo - 310
HauMeEHbIIasi KaTeTOPHS U3 BBICIIMX TAKCOHOB, KOTOPasi 00bEIUHSET B ce0s TP yIIIbl POJOB
(unu oIMH POJ, €ciiu ceMecTBO MOHOTHITHOE). Ha3zBaHue cemeiicTBa 1aeTcsl MPUCYKIEHUEM
OCHOBHOMY POJly OKOHYaHue - aceae. Hanmpumep, Asteraceae - cioKHOIBETHBIE,
Chenopodiacaea - mapessie, Bromeliaceae - 6pomenuebie.
Haiime kpamxyio xapaxmepucmuxy nopsaoky. Jlanee cnenyet - nopsgok (ordo). Hazsanue
nopsiika oopasyercsi ¢ okoHuanueM - ales. Tlopsmok 00beMHSACT TPYIIIBI POJCTBEHHBIX
CEMEICTB, TeM CaMbIM, TIO3BOJISIA YIOPAAOUUTH ceMeiicTBa. [IpumepaMu mOpsiIKOB MOYKHO
HasBath Malvales - maipBoBbIe, Asterales - acrposeie, Myrtales - muproBsie.
Kaxue kamezopuu creoyrom 3a nopsaokom? lavme kpamkoe onucarue.
3a mopsiakoM cienyet kiacc (classis). Kimaccesl - 3To o4eHb KpymHble TAKCOHOMHYECKHE
KaTerOpHH, MMOATOMY WX HEMHOTO. Ha3BaHU s KIaCCOB BBICIIMX PACTECHUIN 00pa3yroTcs
OKOHYaHUeM - 0psida. Hampumep, y MOKPHITOCEMEHHBIX BIICISIOT JBa KiIacca:
Magnoliopsida - nBynosnbabie, u Liliopsida - onHomonbHBIE.
Kraccer o0benuensl B otaens (divisionis), ¢ okonuanuem - phyta. Hanpumep,
Magnoliophyta - nBeTKOBbIE UM TOKPHITOCEMEHHBIE.
Jlanee knacchl 00beIMHEHBI B IOIIIAPCTBA ¢ OKOHUaHueM - bionta (Embryobionta - Briciime
pacrenus). Camast BeICIas Kareropus - mapcrso Plantae, To ects pacteHusl.
Hatime onpedenenue u xapaxkmepucmuxy nOHAMur MmaxkCcoHbl.
Jiist 0003HAYECHHS CHCTEMAaTHYECKUX €IMHHUI] JTF000T0 paHTa B CHCTEMATHKE HCIOIb3YeTCs
npuHATHIN Ha MexnynapoaHom borannueckom Konrpecce B 1950 rony tepmuH "rakcon”
(taxon).
TakcoHn — 00BEKT HCCIEAOBAHMS CHCTEeMAaTHKU. Kak U BU, TAKCOH SIBISIETCS OJJHOBPEMEHHO
KaTeropuieil (paHToOM WJIM YPOBHEM B MEPApXUUECKON KIacCU(UKAIIMU) U ONIPEICIICHHON
rpynmnoit oprann3mMoB. TakcoHbI — 000COOUBIIECS B MIPOIECCE IBOTIOLUH, HEPAPXHUIECKUE
HaJIMHIUBHAyalbHbIC YDOBHU OMOTHI (4aCTH OMOTHI), XapaKTePU3YIONMECcs: HEKOTOPOU
YCTOWUMBOCTBHIO BO BPEMEHU U MPOCTPAHCTBE JI0 HACTYIJICHUS] KpUTUYECKOTO ISl KaXK/10TO
KOHKPETHOTO TaKCOHa Mepuoja B ero uctopuu. JIro0oii TakcoH (B TOM YUCIIE BU)
XapaKTepHu3yeTcss CyMMON MOPQO(H3NOIOTHYSCKIX MPU3HAKOB H OMPEICICHHBIM apeaioM.
Kaxxnoe pacreHre mpuHaUIeKUT K CEpUU TAKCOHOB MOCJIEI0BATENbHO COMOAUYNHEHHBIX
panroB. OCHOBHBIE PaHTH TAKCOHOB - BU/JI, POJI, CEMENUCTBO, Ki1acc, oTaen . CienoBaTensHO,
Ka)KJI0€ pacTEeHHE JODKHO 00s3aTeIIbHO MPUHAIICKATH K OTIPEICIICHHOMY BUTY, PO.Y,
CeMENCTBY, KiIaccy, oTaeny ( pacTUTEIbHOE IapcTBO - Regnum vegetabile -
mojApazymMeBaeTcs camo coboii). B ciiyqae He0OX0IMMOCTH, €CIIM CUCTeMa TPYIIbl OYeHb
CJIOKHA, MO’KHO MCIIOJI30BaTh KaTeropuu "momotraen", "moaknacc", "moamopsimok” u T.1.
BILJIOTH /10 "mozadopmbl”. MHOTIA UCTIONB3YIOT TaKKe KaTeropuu, Kak "Hajkiacc",
"HaanmopsAoK" WM J00ABISIOT JOMOJHUTEIbHBIE KATETOPUH, €CITU TOJIBKO 3TO HE BHOCUT
MyTaHUITY WK OMMOKY, HO IMPH BCEX OOCTOATEIBCTBAX COOTHOCHTEIHLHBIN TOPSIOK
MEePEYNCICHHBIX BBIIIIE PAHTOB HE MOKET ObITh U3MEHEH.
Kpowme pona, Bua 1 BHyTpUBUIOBBIX KATETOPU TAKCOHBI PAHTOM JIO0 CEMEMCTBA HECYT
CHeIaTbHBIC OKOHYAHHUSI, TPHOABJISIEMbIC K OCHOBE: Ha3BaHUE CEMEIHCTBA OKAHYMBACTCS Ha
aceae, mojceMeiicTBa - oideae, TpuObI - eae ¥ MOATPHOBI - INAE: HATIPUMEp, PO/ KAMHEIOMKa
(Saxifraga L.), Saxifragaceae, Saxifragoideae, Saxifrageae, Saxifraginae.
TakcoHaMm paHTOM BBbIILIE CEMENWCTBA PEKOMEHIyeTCsl JaBaTh Ha3BaHUS CO CIIEAYIOIMMHU
OKOHUYaHUsMU: oTnel - phyta, mogoTaen - phytina, ktacc - opsida (y Bogopoceii - phyceae),
nojkiacc - idae (y Bogopocieii - phycidae), mopsinok - ales, moxmopsiox - ineae. I1o 0YeHb
yIA0OHO, TTOCKOJIbKY 110 OKOHYaHHWH Ha3BaHUS MOKHO Cpa3y CyAUTh O paHTe TPYIIIIHL.
YpoBHU Hepapxuu

Regnum [{apcTBO
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Subregnum

Divisio (Phyllum)
Subdivisio

Classis

Subclassis
Superordo

Ordo

Subordo

Familia (Fam.)
Sublamilia .(Subiam.)
Tribus (Trib.)
Subtribus (Subtrib.)
Genus (Gen.)
Subgenus (subgen.)
Sectio (sect.)
Subsectio (subsect.)
Series (ser.)
Subseries (subser.)
Species (sp.)
Subspecies (subsp.)
Varietas (var.)
Subvarietas (subvar.)
Forma (f.)
Subforma (subf.)

[ToamapcTBo
Otaen nan Ouaym

Kiace

Hannopsnox
Hopsanok

CemeiicTBO

Tpuba unm koseHo

Pon

Ceknuus

Cepus i psin

Bug

TlonBun
PasnoBuHocTh
[Toapa3sHOBUIHOCTH
dopma

[Mondgopma

CpaeHume MePMUHbL NMAKCOHOMUA U CUCITIEMAMUKA.

DTUMOJIOTHYECKA TEPMUHBI CHCTEMATUKA U TAKCOHOMUSI MMEIOT MTPAKTUYECKH OJTMHAKOBOE
3HAauY€HUE, U B MIEPEBOJIE C TPEUECKOT0 TAKCOHOMMSA 0003HAYAET — «IIPUBOAUTH B OPSIOK»,
a CHCTeMAaTHKa - «pacrojiaratb BMecTe». TepMUH cucTeMaTnka (kak Systematic botany, B
3HAYEHU U «PACIIOJI0KEHHUE OPTaHU3MOB B AJIEMEHTApPHOM KitacCu(UKAIIMKY) OB BBEICH B
ynorpebinenne Kapmom Jluaueem (1751). B npeauciaosun k 5 u3nanuto Genera Plantarum
(1787) o mucan: «@Ccroib30BaHNE HEKOTOPO OOTAHMYECKOM CHCTEMBI sl PEKOMEHAYIO JaXKe
HAUYMHAIONMM, TaK KaK 0€3 CUCTEMbl HE MOXKET ObITh YETKOCTH B OOTaHUKE. DMIUPHUKY IS
oTpeJieNieHUs paCTeHUM MPUIITTOCH Obl TEPEBEPHYTh MHOKECTBO KHUT B MIOMCKaX PUCYHKOB U
OIMCAaHUM, TOT/Ia KAK CHCTEMAaTHUK MOT OBl JIETKO OMPENeNIUTh pPacTeHUE, U3ydasi ero

TIPU3HAKY.

Cucremaruka pacTeHU MpeACTaBIsIET CO00M HepapXuUYecKyr0 CUCTEMY U3 TPYIII
Pa3NMYHOIO paHra, TO €CTh U3 CEMENCTB COCTABIIAIOTCS NOPSAIAKH, a U3 HOPSIKOB — KIACCHI.
HeszaBucumo ot panra kaxaas Takas rpynina Ha3biBaeTcs TaKCOHOM. [IpuHiunamu
BBIJIEJICHUS U KIacCU(UKAIlMU TAKCOHOB 3aHMMAETCsl 0c00asi HaydyHasi JUCLMUIUINHA —

TAKCOHOMMA .

Tepmun TakcoHOMMs ObLT BBE/ICH IBeiapckum 6orannkom de Candolle (1813) u
o0o03Havan Teopuro Kiaccupukanuu pacteHuit. [loaxe TepmuH ctan 6oee IMPOKO
HCITIOJIB30BATHCA AJId MCTOAOB U IPUHITUIIOB KJIaCCI/I(bI/IKaLII/II/I JIFOOBIX TPpYyIirn OpraHnu3mMoB.
Hampuwmep, Y. Japsurom (1859) TepMUHBI TAKCOHOMHUSI ¥ CUCTEMATHKA PAaCCMAaTPUBAIHCH
KaKk CHHOHHUMBI. M B HacTosIee BpeMsi HEKOTOPHIMU OOTaHUKAMH TAKCOHOMMUS U
CHCTEMATHKA PACCMATPUBAIOTCS KAK CHHOHUMBI, HEKOTOPBIMH Pa3INuatOTCsL.
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http://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D0%BC%D0%B5%D0%B9%D1%81%D1%82%D0%B2%D0%BE
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OnHako TEPMUH CHCTEMATHKA UMEET OoJiee IMMPOKOe 3HAYCHHE, YeM TAKCOHOMMS .
[IpuBeny HeckoIbKO ompeneneHuii. B coBpeMeHHO0il 00TaHNKe CHCTeMAaTHKa — 3TO «Hayka O
THIIaX ¥ pa3HOOOpa3MK OPraHM3MOB M B3aMMOOTHOILCHUSX MEXy HUMI» (Simpson, 1961;
Stevens, 1994) wm «Hayka 0 pazHooOpazmu opranu3moBy (Mayr, 1969), «uzydenne
ononornyeckoro pasnoodpasusn» (Wilson, 1985). Cucremarnka u3ydaeT HE TOJIBKO
pasHooOpa3ue OpraHu3MOB, HO M IPUUUHBI 3TOTO Pa3HOOOpa3us U MyTH BO3HUKHOBEHHS €T0.
Cucremarrka BKIIOYAeT B ce0s TAKCOHOMHUIO ¥ HOMEHKJIATYPY ¥ BBIPaXKaeTcs B
KJIaccupuKanum (cucreme).

Ymo maxoe knaccuguxayus, maxcoHomus, HOMEHKIAmypa?

Knaccndukauus — pacronoxxenne o0beKTOB (OpraHM3MOB, BUJIOB | T.J1.) HA OCHOBE 00 X
CBOMCTB, IPYNIIUPOBAHUE OPTAaHU3MOB B Hepapxuieckoil cucrteme. TakcoHomust —
TEOpEeTUYECKasi OCHOBA Kiacc(PUKAIMU, TPaBUIIa, HA OCHOBAHHH KOTOPBIX TAKCOHBI
pacrojiararorcsi B cucreMe. TakcoHOMHYECKUe KJIKYU — METO/1 aHaJIn3a, OCHOBAaHHBIH Ha
MpU3HAKaX, MOJTY4YEHHBIX NP KIacCU(UKAIINK, OHAKO HEOOXOAMMO TOMHUTH, 4YTO CAMHU
KJIIOYH He SBIISIOTCS KTacCH (PUKAITMOHHBIME CHCTEMaMH.

[locne Toro kak Tpyrnmbl OpraHM3MOB ObUTH KITACCH(UIIMPOBAHBI, STUM TPYIIaM JA0TKHbBI
OBITh 1aHbl Ha3BaHMS. BeIOOp Ha3BaHUS MPYNI OPraHU3MOB U MPaBUIa BEIOOPA STUX HMEH
HasbIBaeTcs HOMeHKIaTypoil. Homenkinatypa perimamentupyercs Kogexcom
00TaHMYeCKO HOMEHKJIATYPbI. DTO HCKIIOUYNTEIBHO BaXXKHBIN JOKYMEHT, BHOCUTh
M3MEHEHHS B KOTOPBIN MTPAaBOMOYHBI TOJBKO MEKIYHAPOIHBIE O0TAHNYECKNE KOHTPECCHI.

OkoHuaHme

TakcoH HA3BAHWS Mpumep

Regnum - Plantae

Divisio -phyta Magnoliophyta

Subdivisio -icae Pinicae

Classis -~opsida Magnoliopsida

Subclassis -idae Magnoliidae

Ordo -ales Geraniales

Subordo -ineae Geranineae

Familia -aceae Ranunculaceae

Subfamilia -oideae Rosoideae

Tribus -eae Roseae

Subtribus -inae Rutinae

Genus Malva

Subgenus Ranunculus subg. Batrachium
Section Rosa sect. Canina subsect. Villosae
Species Silene dioica

Subspecies ssp. zeylanica

Ymo maxoe onucanue, onpedenerue, OuaHo3?

PaccmoTpum erie Heckosibko TepMUHOB: OnipeaesaeHue (MISHTH(PUKAIIKS) — OTHECEHUE
WHIUBHIyaJIbHOTO 00pas3iia K y)Ke KIacCH(PUIIMPOBAHHON U Ha3BaHHOM rpyrine (Opranu3ma —
K BUJY, BUJa — K POy U T.1.). B TOM citydae eciiu opraHu3M paHee He ObLT
K1accu(UITMPOBaH (OTHECEH K M3BECTHOM IPYIIIE OPTaHU3MOB), OPTAaHU3M OIKMCHIBACTCH,
€My B COOTBETCTBHHU C ITPAaBUJIAMU HOMEHKIATYPBHI Ia€TCS UMs, a 3aT€M OH OTHOCUTCSA K
KaKOM—1100 y)xe U3BECTHOM IpyIlre.

Onucanmne — NepevYrCICHIUE TPU3HAKOB (KaK MPAaBUIIO0, MOP(OIOTUYECKIX) OPTaHHU3MOB HITH
TpyHI OpraHu3MoB. {HarHo3 — KOpOTKOE CPAaBHHUTEILHOE ONMCAHNE, TTOTYCPKUBAOIICE TE
MPU3HAKH, KOTOPBIE OTIEISIOT TAaKCOH OT €r0 OJIM3KUX POJCTBEHHHKOB TOTO )K€ PaHTa,
JIaeTCsl, KaK MpaBUJIo, TP ONMCAHUU HOBBIX BUJOB (pOJIOB 1 T.11.). B nuarnose, B
COOTBETCTBUH C IIPaBUIIaMH, yKa3biBaeTcs poacTso (affinity) u B3ammooTHoIe Hust
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(relationships) — HekoTopas cTerneHp MpeanoaaraeMoi reHeTHYECKON HITH SBOTFOIIHOHHOMN
OJIM30CTH, KaK MIPABHUIIO, BEIPAXKAIOIIASACA B MOP(OIOTHIECKOM CXOJICTBE.

Pacckaxkute 0 BOSHUKHOBEHUHU U Pa3BUTHUH KIacCU(DUKAIMN PAaCTEHUIN ?

Bo BTOpOii momoBrHE 1 0coOeHHO K KOHIy XVIII B. B OMOJI0THHN MOTYYHIIO IIMPOKOE
pacnpocTpaHeHue MpeCTaBICHHUE O CYHIECTBOBAHUHU "'CpoJIcTBA" - €CTECTBEHHOM CBSI3U
MEX/y )KUBBIMH CYILIECTBAMHU, HEKOEH IIEMOYKH, BEAYIIEH OT MPOCTOIO K CI0KHOMY. DTO
emie He ObLIO SBOIIOIIMOHHOM TeOpHEll, HO TOTOBUIIO TIOUBY ISl BOCIIPUATHS HACU 00
HBOJIIOLIMH Opranrndeckoro Mupa. "Cpoactso" 3To ObLIO, B CYIIHOCTH, JIOTHYECKUM
MOHATHEM U OOBICHSIIOCH IO-Pa3HOMY, HO Kak Obl TO HU ObLJIO, IEpEe]l CUCTEMAaTHUKOM BCTaja
3ajaua OTpayKeHus ero B kiaccudukanuu. Ha 3Toil mouBe BO3HUKIN €CTECTBEHHbBIE CUCTEMBI,
HCTOPUYECKH CMEHSIIOIME UCKYCCTBEHHBIE. VX mosiBieHME ObLIO TOATOTOBIIEHO BCEH
MPEIIECTBYIOMIEH HCTOPHEH OOTaHWKH; CaMH 110 ce0e MJIer €CTECTBEHHOU TPYIITUPOBKH
3apOJUIINCh MHOTO PaHbIIE; €CTECTBEHHBIE CHCTEMBI BIUTAIN U HCIIOJIb30BAJIN BCE TO
palMoHaNbHOE, YTO COAEPKAIOCH B JIYUIIMX U3 UCKYCCTBEHHBIX CUCTEM, & HEKOTOPbIE
TPYIIbl pACTEHUH MPSAMO '"MepeKoYeBaIn'" M3 UCKYCCTBEHHBIX CUCTEM B €CTECTBEHHBIE,
MTOCKOJIBKY WX 00beM OBbLI K TOMY BPEMEHU yXKe MPaBUIbHO ONPE/IEIIEH.

[lepBast monbITKa CO31aHUS €CTECTBEHHOM CUCTEMBI PACTEHHI IPUHAUIEKUT (PPaHIy3CKOMY
6otannky M.Anancony (1726-1806). Eme nipu »xu3au JIuaues, B 1763 1., oH ommyOIuKoBas
cBoii Tpyx "CemeiicTBa pacTeHUi", B KOTOPOM peain30BaHa Ba)KHEUINAs UJiesd €CTeCT BEHHOU
CUCTEMATHKU: y4€T MAaKCUMaJIbHO BO3MOXKHOI'O UM CIIa MPU3HAKOB. OIHAKO METO/I, KOTOPhIM
BOCIIOJIB30BAJICS AJIaHCOH, OKa3aJICsl MEXaHUCTUYECKUM U HeyAauyHbIM. OH CUMTall, 4TO BCE
MIPU3HAKA UMEIOT OJJMHAKOBBIN "Bec", 0JJMHAKOBOE CHCTEMaTH4YECKOE 3HAaUCHUE.
[IpocnexuBast BRIpaKEHHOCTh KaXKI0TO TTPU3HaKa, AJaHCOH TOCTPOUI 65 cepuit, niu
CHCTEM, a 3aTeM CPaBHUJ UX, CYMMHUPOBAJI U MOJIYYUJT UHTETPUPOBAHHYIO CUCTEMY,
OCHOBAHHYIO Ha TOM, YTO 4eM OOJIblIle COBIaIeHUH, TeM TecHee "cpoyacTBo". Beero um
onucano 1700 ponos u 58 cemelicTB. B cBoe Bpems njien ATaHCOHA CYIIECTBEHHOTO
BJIMSHUS Ha pa3BUTHE HAYKU HE OKa3ajiH, HO B cepeinHe XX cTojeTus ObLITU BO3POXKICHBI
CTOPOHHHMKaMU TaK Ha3bIBa€MOU "UMCIIOBOM" TAKCOHOMHU, CTPEMSILICUCS YY€CTh C TOMOIIBIO
KOMITBIOTEPOB U MCIIO0JIb30BATh B KIIaCCH(UKAIIUKU KaK MOKHO OOJIbIIe TTPU3HAKOB .

MeHsl1le, 4yeM B ApYrux CTpaHax, BIMSHUE cucTeMbl JInHHEs ckazanocs Bo @paHuuy, U He
CIIydailHO UMEHHO 3]1eCh Beien 3a AnanconoM nosisuiach cuctema A.JI.JKroccre (1748 -
1836), ¢ KOTOPOH, TIO CYITIECTBY, M HAUMHAETCS dM10Xa €CTECTBEHHBIX CHCTEM.

Eme Bepnap Xrocebe (1699-1777), coBpeMeHHUK JInHHEs, O0TAaHUK U TPUABOPHBIN
CaJIOBHHUK, B 1759 1. monbITascs paclonokUTh PACTEHUS B €CTECTBEHHBIN Psil, OT MPOCTOTO K
CIIO)KHOMY, Ha rpsakax boranudeckoro caga Tpuanona B Bepcane. Ero uaeun pazsuin
nieMsaHHUK, AHTyaH Jlopan XKroccse. B 1789 r. on omyOnukoBai 3aMedarebHbI TPy -
"Poapl pactenuit”, B koropom onucano okosio 20000 Bu10B, oTHECEHHBIX K 1754 ponam, 100
nopsiikaM (CeMecTBaM B COBPEMEHHOM IMOHUMaHuM) U 15 knaccam. JKroccbe TBEpAO CTOUT
Ha MO3ULIUH, YTO CUCTEMA JIOJDKHA 0TOOpaXkaTh IPUPO/Y, a HE HaBsA3bIBAaThCs €. JKuBbie
OpraHH3Mbl TOAYMHEHBI €CTECTBEHHOMN HEepapXUU U CBSA3aHbI B €JMHYIO LIEMb OT IIPOCTOIO K
CIIO)XHOMY (YOXKIECHHE, KOTOPOE, HECOMHEHHO, OJTM3KO K Hjiee "TeCTHUIIBI CYIIeCTB"
BonH?). /{51 oTpaxkeHus 3TOH CBSI3U MPU NOCTPOESHUH CUCTEMBI HY)KHO HCII0JIb30BaTh
COBOKYIIHOCTb IIPU3HAKOB, CBOMCTBEHHBIX K101 rpymmne. [Ipu aTom, kak roBopuit bepaap
XKroccwe B mpoTuBOBEC ATAaHCOHY, MPU3HAKU HY)KHO B3BELIMBATh, @ HE MIPOCTO
MOJCYUTHIBATH UX.

Ha ocnoBe stux npuniumnos JKioccbe yaanoch BbIIEIUTH I0CTATOYHO €CTECTBEHHbBIE IPYIIIbI
- "mopsAAKu" W 1aTh UM yIauyHblE XapakTepucTuku. CTpeMIIEHUE Ke NPEeACTaBUTh 3TU
€CTECTBEHHBIE IPYIIIbI B BUJE CBA3HON HENPEPHIBHOM "BOCXOAIIEH" LIETTH IOCPEACTBOM
OTIPEJIIEHHOI0 PACIOJIOKEHUSI KJTACCOB YCIIEXOM HE yBEHYalloch. B cBOMX BhICIIIMX
MO/Ipa3/IeNIeHUsIX U B OOIICH cXeMe MOCTPOEHUs CUCTEMa COXPAaHUIIa HEUCKYCCTBEHHOCTB (
puc. 3 ). JIelCTBUTENBHO, YUCIIO CEMSI0NIEH U JICTIECTKOB, MOJ0KEHHE 3aBSI3U - 3TO OOBIYHBIE
MPU3HAKU, 00Jiee TUArHOCTHYECKUE, YeM TAKCOHOMUYECKHUE, UCITOIb30BABIIMECS B
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HCKYCCTBEHHBIX cucTteMax. [IoHATHO, 4yTO Ipu oneprpoBaHUU TAKUM HEOOIBIIMM HaOOpOM
MPU3HAKOB Kacchl Y JKiocche OKazanuch B OOJBIIMHCTBE CBOEM OUY€Hb COOPHBIMU, a
B3aMMHO€ PacI0JIOKEHHE KJIACCOB - IIPOU3BOJBHBIM. [ [pHurHBI CX0ACTBA MEXKAY TaKCOHAMHU
He 00CY)XJIal0TCSl, OHU TOJIBKO KOHCTaTHUPYIOTCH.

Takum oOpazom, ucropuueckas 3acinyra JKiocche He CTOJIBKO B pa3paboTKe KOHKPETHOMH
CUCTEMBI, CKOJIBKO B (QOPMYIIUPOBKE HCH U ee 000cHOBaHWH. Ho 3T0 OBLIIO cieaHo Tak
yOeIUTENbHO U CTOJIb COJIMIHO MOJKPEIJIEHO MPEBOCXOIHBIMU YETKUMU JUArH03aMH PO/IOB
Y TIOPSIIKOB, UILTIOCTPUPYIOLIMMHU €CTECTBEHHBIM METO/, YTO HE MOTJIO HE MPUBIICY b
BHUMAaHUSI COBPEMEHHHUKOB.

V¥ XKroccbe okazanoch MHOTO mociienoBateneit. [log ero BiusiHuEeM nepepadboTai nepBbIid
BapuaHT cBoell cuctembl JK.b.Jlamapk (1744-1829). B AHriu cTOpOHHMKOM METOa
XKrocewe 6b11 . JInnum (1799-1865), co3naBumii aHaJIOTMYHYIO CUCTEMY "BOCXOSIIETO
tuna" B ABctpun cxoaHbIx B3sI0B npuaepkuBaics C.Oummuxep (1804-1849);
MoKa3aTeNnbHO, UTO JIaXKe Ha3BaHUE €r0 IMIaBHOTO Tpyda - "Poabl pacTeHwuil, pacnonoKeHHbIe
crenys ecrecTBeHHbIM mopsiakaM” - (1836-1840) - TouHo moBTOPSET 3arjiaBue KHUTH
Kroccre. Bo @pannmm uaen JXXKrocche pa3zBUBaAl OCHOBATENb HAYYHOH Mane000TaHUKH
A.T.Bponbsip (1804-1876). B Poccuu cuctemy XKrocche nponarangupoBai [laBen
lopstaunOB (1796-1805). B ero "OcHoBanusx 6otanuku" (1841), mexxay npounm,
royioceMeHHbIe, HazBaHHbIE "PSeudospermae”, 4eTko OTENIEHbI OT MOKPHITOCEMEHHBIX, a
o0Imasi cxeMa BOCXOJISIIETO psijia TAKCOHOB MOBTOpsiET cxeMy JKrocche.

Bo BTOpoii momoBuHe XIX B. 0cOOEHHO 3HAYNMBIE €CTECTBEHHBIE CHCTEMBI OBLITH
pa3paboTaHbl HEMEIIKMMH yueHbIMU. B 1864 1. Obl1a omyOIMKoBaHa CHCTEMa BBIAAIOIIETOCS
Mopdomnora A.bpayna (1805-1877). B Heli roioceMeHHBIE U TOKPHITOCEMEHHBIE
oO0benMHeHbI BMecTe o1 HazBanueM Anthophyta, a B mpenenax AngiOSPermae BbIJCICHBI
KJ1acChl OJIHOJOJBHBIX U JBYAOJIBHBIX. J|BY/IOJNBHBIE, B CBOIO OYEPE/Ib, TOAPA3ACTSIOTCS Ha
Oe3renecTHbIe, CIAliHOJIETIECTHBIE U CBOOOIHONIENIeCTHBIE. MIHave roBops, Kak u 'y JKioccbe,
BBICTPAMBAETCS TA e JIMHUS OT MPOCTOTO K CIOKHOMY M OT Majioro ko MHoromy. Ho camoe
HNHTepecHOe B cucteMe A.bpayHa - 3TO BBIAEpKAHHOE B TOM XK€ JTyXe pa3iIM4YE€HHE TPEX
cTyrneHel opranuzaiuu: Bryophyta (Bxirouas BOIOpOCIu, rpuObl, JTUIIAWHUKH,
Moxoo0pasusie), Cormophyta (taiitnoGpaunsie cocyauctsie) u Anthophyta. B sTom mrorma
BUJIAT SBOJIIOLIMOHHBIHN MTO/IX0/T, HO OCHOBAHUM JUIst 3TOr0 HET. Maen pa3BUTHS He ObLIH
yyx1bpl A.bpayHy, HO BCe K€ IOCTPOEHHUSI €TO OCTAIOTCS B paMKaX J03BOIOI[MOHHOU
€CTECTBEHHOU CUCTEMATHKH.

Ouenb 61u3K0 K mocTpoeHusM A.bpayHa cuctema, pazpaboTaHHasi €r0 IPEEMHUKOM 110
kadenpe B bepnmHckoM yauBepcutete A.Diixiepom (1839-1887), aBTopoM GeccMepTHON
CBOJIKH 110 Mopdosoruu 1BeTKa - "Blutendiagramme". Diixiep onpeaeacHHO MPHU3HABAI
HBOJIIOLIMIO, XOTSI M HE CTABUJI 33/1auy OTpaxxeHHs (uioreHesa B cucteme. OH COBEpIIEHHO
MPaBUJIbHO OLIEHHJI CTIaifHOJIEIECTHOCTD KaK MPU3HAK, CBUIETEIbCTBYIOIMM O
CHEeIMaTN3UPOBAHHOCTH. B ero cucteme MoKpbITOCEMEHHBIX OHOIOIBHBIE TPEIIIECTBYIOT
JBYIOJIBHBIM, HO CPEAN JIBYJIOJBHBIX CBOOOAHOJENECTHBIE, BKIIOUatonMe 21 nopsaox,
MIOCTaBJIEHBI NTepe]] ClIaliHOJIENeCTHBIMHU (9 OPSIAKOB).

[TapannensHo nmHMYM XKroccpe-Diixiep ¢ ee "BOCXoAAIMM" XapaKTepOM PacIOIOKEHUS
TaKCOHOB pa3BUBAJIACh U Jpyrasi JMHUS €CTeCTBEHHBIX cucTeM. OHa OepeT Hayallo ¢ OJJHOTO
W3 CaMbIX BBIJAIONMXCS OOTAaHWKOB MOCIEINHHeeBCcKo anoxu Ortoctena [Iupama
Hexannons (1778-1841), ToHKOrO HaOMIOAATENS U IPKOTO MBICIUTENS, IPEBOCXOIHOTO
Mopdosora U cucTeMaTHKa. J{ekaH/10J1b MOCTaBHII CBOEH IIEIIBIO 1aTh - BIIEPBBIE ITOCIIE
JlunHes - onrcanue He POJIOB, Kak y JKrocche Wil DHAJIMXEpa, HO BCEX BUJIOB PACTEHUM
3eMHOTO0 Iapa. JTa 3ajia4a pemanack B 17 ToMax rpaHano3Horo counHenus "Prodromus
systematis naturalis regni vegetabilis", T.e. "TIpeaBeCTHHK €CTECTBEHHON CHCTEMBI
pactutensHOTO Mapcra. K pabore Ha HUM OBLITH TPUBJICYCHBI MHOTHE KPYITHBIC
cucrematuku. M3ganue Boixoauno 50 ser - ¢ 1823 mo 1873 r., u 3aBepIuan ero nocie cMEpPTU
crapiero [lekanmoins ero ceid AnbhoHc. Xots "TIpoapomyc” u HEe OKOHYEH, B HEM OMIMCAHO
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0ko0J10 60 ThICSY BUJIOB; OH JI0 CUX IIOP OCTA€TCA U OCTAHETCsI HaBCeTr/la OJTHUM U3
BOKHEHIIMX UCTOYHUKOB 11 CHCTEMAaTUKOB- MOHOTPadoB.

Onuwume cucmemy A6HOOPAUHbBIX.

[lepBsiii BapuaHT Takoil cuctemsl Jlekan1oap onyonukoBai B 1813 r.; BociencTBUM OHA
npeTepreBaia HEeKOTOpble N3MEHEHU S, HO OHU He 3aTparuBaliv ee cylecTBa. B ero cucreme
COXpaHEHBI MHOTHE TPYIIIBI, BbIeNEeHHBIE JKIOCChe, HO MOPSIIOK UX PACTIOJIOKECHHS
oOpaTHbI, "HUCXOAIMI" - OT CJI0KHOTO K IPOCTOMY M OT MHOTOTrO K Masnomy. Cucrema
SIBHOOPAUHBIX BBITJISIIUT CIEAYIOIMM 00pa3oM:

|.Exogenae. - IlpoBomsnme mMydKd HA MTOMEPEYHOM pa3pe3e CTeOIs pacmoI0KeHbl B OIUH
KpyT.

1.Diplochlamydeae. - J[ByrokpoBHBIE, T.€. C IBOWHBIM OKOJIOI[BETHHKOM .

a.Thalamiflorae. - Jloxxeusernsie. - BeHunk ¢cBOOOIHOIENECTHEIN, TOITECTUYHBIN.
b.Calyciflorae. - YameukornBerHoie. - BeHUMK OKOJIOMECTUYHBIN HITH MTOAIECTHYHBI.
c.Corolliflorae. - Benunkousernsle. - BeHunk cnailHoaeneCTHBIN, 101 ECTUYHBI.
2.Monochlamydeae. - OHOIIOKPOBHEIE, T.€. C TPOCTHIM OKOJIOIBETHUKOM.

[1.Endogenae. - IlpoBoasimpe MydkH Ha MOMEPEUHOM paspese cTeOIs pacCessHHBIC.

1. Phanerogamae. - SIBHOOpadHEIE.

ITox Exogenae u Endogenae moHMMarOTCs, KaK 3TO JISTKO BUIETH, IBYIAOJBHBIC U
OJTHO/IOJIbHBIE, HO MPU UX XapaKTEPUCTUKE Ha MEPBbIH IJIaH BBIIBUTAETCS aHATOMUYECKOE
CTpoeHue cTeOJIs, He BIIOITHE TPABUIIBHO MOHITOE. BaXHO, YTO ABYAOIBHBIC MPEIIICCTBYIOT
OJTHOIOJTBHBIM, JIBYITOKPOBHBIE - OJTHOITOKPOBHBIM, CBOOOHOJICTIECTHBIC -
CHalHOJIETIECTHBIM.

CuibHOe BriusiHUE J{eKaH 107151 OTYETIIMBO BUIHO B CHCTEME aHTTHICKIX OOTaHUKOB
Jx.bentama u [Ix.J[.['ykepa, onmyOJIMKOBaHHOW B UX COBMECTHOM TPEXTOMHOM TPY/IE
"Genera plantarum™ (1862-1883). XoTst 3Ta paboTa MOSBUIIACK IIOCIIE BBIXOa B CBET KHUTH
Y. Mapsuna "TIpoucxoxnenue BuaoB" (1859), aBTopsl ee Bee elle CTOAT - 10 KpaliHel Mepe B
MPaKTHIECKOW CBOEH JIEATETLHOCTH - Ha TOYKE 3PCHUS MPUHITUITHATEHON HEN3MEHICMOCTH
BUI0B. X cucTema octaercst Ha JO9BOJIIOIMOHHOM YPOBHE, HO OHA OU€Hb TITYOOKO
npopaboTaHa, BCE ONMHUCAHUS POJOB OPUTUHAIBHBI, TIIATEILHO BHIBEPEHBI; B IIPEIEIax
JBYJIOJBHBIX BBE/ICHA JOMOTHUTEIbHAS TAKCOHOMUYECKasi KaTeropus - Koropra AJist
o0BbennHeHus OMu3kux cemeiicTB. KoropTel, B CBOIO ouepeib, 00beAMHEHBI B PsIbl. SIBHO
HEYJauyHO IMOMEIICHHUE TOJIOCEMEHHBIX MEX/Ty JBYIOJIBHBIMU M OJTHOAOIBHBIMU, HO B IIEJIOM
3Ta CUCTEMa OKa3ajlach OYeHb yIO00HOM, U Tak ke, Kak cuctema Jlexkanmaons Bo @paniuu u
[IBeitiiapyuu, ganeko mepexuna CBoe BpeMs U 10 CHX MOP UCIONb3YEeTCs B AaHTJIOS3BIYHBIX
CTpaHax.

KaxkoBa xoHenmus nprus3Haxa?

[NocTpoenue knaccudukany (CHCTEMBI) 3aBUCUT OT TOTO, HACKOJIBKO TIIATEIBH O
CPaBHHUBAIOTCS aTPUOYTH OPraHu3MOB. HeToCcTaTOuHO YTBEPKACHHUS, UTO «OPraHU3M A
Oosee MOX0X Ha opranusM b, yem Ha opranusm B» 6e3 000CHOBaHMS JaHHOTO BBHIBOIA.
JlokazaTesnbCTBO JTOJIKHO OBITh OCHOBAHO Ha CPaBHEHMH OCOOEHHOCTEH OPraHM3MOB. DTH
0COOEHHOCTH HA3bIBAIOTCS TAKCOHOMUYECKUMU npu3HakaMu. OJIHO U3 ONpeaeieHu i
3BYYUT TaK: MPU3HAK — «TH000H aTpulyT GOpMBI, CTPYKTYpHI, (M3HOIOTHHU HIIA TTOBEACHUS
OopraHu3Ma, KOTOPBI MOKET OBITh BBIJICNICH U3 IIEJIOT0 OpraHu3Ma JUIs [[eJIei CpaBHEHUS,
onpenencuus u T.1.» (Heywood, 1967). T.e. mpu3HakoM opraHu3Ma Ha3bIBaeTCs JI000it ero
aTpuOyT, KOTOPBIH MOKET ObITh U3MEPEH, TOCYUTAH UITU JTIOOBIM APYTUM CIIOCOOOM
3aMKCHpOBaH. B 3aBUCHMOCTH OT MOJX0/a, UCIIOJIB3YEMOTO B KIIaCCH(HKALINH,
TaKCOHOMHUYECKHE TPU3HAKU TAKKEe MOTYT OBITh UCIIOJIB30BAHBI ISl HHTEPIIPETAluu
9BOJIIOIMOHHBIX B3aMMOOTHOILICHU M U ONpeIeIeHHs myTel dBoronun. Eciu npusHaku
WCIIOJIB3YIOTCS JUTSI OTIPEIeIIEHU s TPOIIECCOB SBOIIOINHU, 0COOCHHO Ha MOMYIISIIHOHHOM
YPOBHE, TOTAa Mbl TOBOPUM O CHCTEMAaTH4YeCKUX NPU3HAKAX.

Paccmotpum mpumep. Pasnuynbie BUABI paCTEHUI UMEIOT Pa3IMYHOE JTUCTOPACTIONOKEHUE
(mpu3HAK), OHO MOXET OBITh OUEPEIHBIM, CYIIPOTHBHBIM HIJIK MYTOBYATHIM (COCTOSIHHE
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npusHaka). T.e. «aIpu3HaK» SBISETCS aOCTPAKTHBIM MOHSITUEM, €T0 KOHKPETHOE BBIPAKECHHUE
— cocTosiHMe npu3HaKa. OUH U TOT K€ MPU3HAK MOXKET UMETh HECKOJIBKO COCTOSIHUM.
Hapsny ¢ TepMuHamMy IPU3HAK U COCTOSTHUE MTPU3HAKA YIIOTPEONISIFOTCS TaKUe TEPMUHBI KaK
aTpuOyT, KauecTBa, 0COOEHHOCTH, ONMCATEIbHBIE TEPMUHBI, XapaKTEPHbIE MPU3HAKH.

[Ipu mocTpoeHNU TMXOTOMUYECKUX KITIOUEH UCIONB3YIOTCS Mapbl KOHTPACTHBIX
YTBEPKIEHUH 00 0OCOOCHHOCTSX OMPEACIIEMOr0 OpraHu3Ma. ITH MPOTHBOMOCTABICHHS
SIBJISIFOTCS] TAKXKE COCTOSIHUSMU MPU3HAKA.

CylIecTByIOT MHOXKECTBO MOAXOA0B K KIaccuuKaiuu mpu3HakoB. Stuessy (1990) Bwigenser
CJIeIyIOIME TPYNIIbl IPU3HAKOB: O0IMe MPU3HAKH, (PpuiaeTnyeckue (puaoreHeTHIeCcKue
WJIH IBOJIIOLMOHHBIE), KJIaAUCTHYECKUE U (peHeTHYeCcKHe.

Kaxoevlt munvt npusnakos?

Paznuuaror obume u yactHble npu3Haku. O0upe — npucylme BCeM BUaM, YaCTHbIE —
YacTHBIE, JIMIIb JUIS OTJIEJIbHBIX €r0 TUMOB. TUIIBI OOUMX MPU3HAKOB Pa3INyaloOTCs B
COOTBETCTBUHM C OpPraHU3aIlUei COCTOSIHU, BApHaOEeTbHOCTHIO TP U3HAKOB U COCTOSTHUH
MPU3HAKOB, CIIEIIMATFHOMY HCIIOJIB30BAHUIO.

K.M. 3aBaackuii npenjaraet CYuTaTh OONMMH NMPU3HAKAMHU BHJA CICAYIOIME TPU3HAKH:
Yucnennocmy (B BKIIOYAET MHOXKECTBO 0CO0CH, YDOBEHB UMCICHHOCTH BXOJIUT B
Ka4eCTBEHHYIO XapaKTepucTuky); Tun opeanuzayuu — Bujo0aagaetT eauHoON
HacJeICTBEHHON OCHOBOI. ['eHOTHIINYEeCKOe €IMHCTBO BU/Ia TPOSBIIAETCS B CIEN(UYHOCTH
cuctembl JIHK—PHK—6enku, B cxoacTBe THIIa OOMEHHBIX PEaKIIUii, IPOIIECCOB
MopdoreHe3a, BHYTPEHHETO U BHEIIIHETO CTPOCHHUS, B CXOJCTBE BHYTPHUBHUIOBBIX OTHOIIICHU
B nonyssuu. Bux — oTHocuTenbHO ogHOpOIHOE (M30MOphHOE) 00pa30BaHUE U KaK THUII
OpraHU3aINU BBICTYIIAET B KA4eCTBE 0CO00H eAMHULIBI. Bocnpou3eedenue — B —
CaMOCTOATEIIFHO BOCIIPOU3BOJIAINECECS B IPUPOE 0Opa3oBanue. JucKkpemHocms — BUI —
OMOJIOTHYECKas! OT/ICNbHOCTh. JIK0I02UUEeCKAA OnPedeeHHOCHb — BU IPUCTIOCOOJICH K
YCJIOBHSIM CYIIECTBOBAHUS U KOHKYPEHTHOCTIOCOOCH. OH 3aHMMAET ONPEIeIICHHOE MECTO B
9KOJIOTUYECKUX CHCTEMaX W BBICTYMAET KaK OTAEIHLHOE 3BE€HO B KPYTOBOPOTE BEIECTB U
B3aMMOCBSI3H )KMBOTO C XKUBBIM. I eocpaghuueckan onpedenennocmep — BUJ PACCETEH B
MPUPO/IE Ha ONIpeieTICHHOM TeppuTopuu. MHozooopasue opm — Bua nuddepeHIIIpOBaH U
obnagaetr BHyTpeHHEH cTpykrypoii. Hcmopuunocms, ycmoiiuueocme. Ilenocmunocmos — Buj
HE TpeJICTaBIseT co00M MPOCTON CyMMBI 0COO€H, 3TO MIIeMEeHHAast O0LHOCTh, 00beANHEHHAS
BHYTPEHHHUMH CBSI3SIMH.

PaznuyatoT kayecTBeHHbIE H KOJIH4YeCcTBeHHbIe Npu3Haku. KoiuuecTBeHHbIE —
MPU3HAKU, KOTOPBIE MOTYT OBITH U3MEPEHBI U JIU MOACYUTAHBI, COCTOSHUE KOJIMYECTBEHHOTO
MpU3HAKa BBIPAXKACTCS YUCIIOM (IJIMHA JINCTA, YACIIO JKENIE30K Ha €]1. TIJIOMAIN U Ap.).
KauecTBeHHBbIE TPU3HAKU OMUCHIBAIOT OPMY, BUJ U BHIPAKEHBI OOBIYHO OMUCATEIbHBIMU
tepmuHamu (Gopma JiMcTa, OKpacka JIETIECTKOB OKOJIOLBETHUKA U T.1.). Ha mepBbIii B3rIIsA
pazTuUusg MEXIy KaYeCTBEHHBIMH M KOJIMYECTBEHHBIMU TPU3HAKAMHU 04e€BUIHBI. O THAKO
OJIMH U TOT K€ MPU3HAK MOXKET OBITh BBIPAXKEH UM CIIOM U ONMCATEIbHBIMU TEPMUHAMU
(mammpumep, popMa nHCTa). B CBS3M € ITHM BBIACTSIOT MePUCTHYECKUE MPU3HAKH —
KOJIMYE€CTBEHHBIE MPU3HAKUA, KOTOPHIE MOTYT OBITh BHIPAKEHBI TOJIKO YU CIIOM (YU CIIO
THIYMHOK B IIBETKE).

Makponpu3Haku u MukponpusHaku (phaneritic, cryptic) — pa3nu4aroTcsi COOTHOLIICHUEM
pa3MepoB H CrocoOoM moydeHus npusnakos (SEM, TEM).

B 3aBHCHMOCTH OT CTeleHH BapruabeIbHOCTH MPU3HAKa BRIICIAIOT invariant — npusHaku,
HMMEIOIIME TOJIBKO OJTHO COCTOSIHUE (YEThIPEe HOTH Y MICKONUTAIOMX) 1 Variant — umeromme
nBa U 6ojee coctossHUM. IMEHHO Takue NPU3HAKU SBJISIOTCS TAKCOHOMUYECKMMHU, Ha UX
OCHOBAHMU CTPOSITCS JUXOTOMHYecKre KI1toun. CTa0uibHble U BapbUpYOLITE
(puxcupoBannbie u muacTuyHbie). CTaOMIBHBIC MPU3HAKA B IIPEIEIAaX OJAHOTO TAKCOHA
SBIISIOTCS UHBAPUAHTHBIMU. TepMHUH MJIaCTUYHBIE, KaK TPABUIIO, OTHOCST K IIPU3HAKaM,
OMpPeNEsIEMbIM YCIOBUSIMHU OKpYXKarOUEeH Cpepbl.

[TpusHaku, mpuMeHseMbIe s pa3AeIeHUs] TAKCOHOB Pa3IMYHBIX YPOBHEH, HA3bIBAIOT
BHUJOBBIMHU, POJIOBBIMH U T.J. TPU3HAKAMHU.
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AHaJIM3 U CHHTE3 - IBE TpaHU TaKCOHOMUU. C O/IHOI CTOPOHBI, Pa3THMYHbIE TAKCOHBI,
BOBJICUCHHBIE B MCCIIEIOBAHUE, JOJDKHBI OBITh pa3JelieHbl U OMPEeNICHbI, C PYroil CTOPOHHI,
OHH JIOJKHBI ObITH 0000IIEHBI B BBICIIME KaTeropuu. [Ipu3Haku, ucroap3yeMble s
OTIpEICIICHNU S, XapaKTEPUCTHUKH U Pa3JesIeHUs], Ha3bIBAIOTCS AHAJTUTHYE CKUMHU, JUTS
000011IeHUSI Ha BBICOKMX HEPAPXUUECKUX YPOBHSIX — CHHTeTHYECKUMM. J{[narHocTuyeckue
WJIH KITIOYEBBIC TPU3HAKU CITYXKAT JUIS ONPENICIICHUS U Pa3IeTICHUSI.
Bce mpu3Haku MOTYT OBITH HCIIOIB30BaHbI B KIACCH(PHKAIIMH, HO OIBIT TOKA3hIBAET, UTO
HEKOTOpbIE MPU3HAKU TPUMEHSIOTCS YaCTO, HEKOTOPBIE HET. «Xopouiue npusHaKuy —
MTOCTOSIHHBIE TPU3HAKU, HE BAPbUPYIOIIME BHYTPH BHIOOPKH, HE 00J1aJatoIe BRICOKOM
TeHETUYECKON BaprabeIbHOCThIO, HE U3MEHSIIOIMECS 1101 BO3ACHCTBUEM OKp Cpeibl U
COTJIACYIOIIMECS] C TPU3HAKAMU, CYILIECTBYIOLIMMHU B HAaTYpaJIbHON CHCTEMe KiIacCu(UKalluH,
KoTOpast Obli1a mocTpoeHa 6e3 HuX. «/11oxue npusHakuy» - COOTBETCTBEHHO JIMIIICHHBIE
OIOOHBIX CBOMCTB.
JBOJTIOLHOHHBIE (P UIMTHYECKHE, (PUIOTeHeTHYECKHe ) MPU3HAKH — 3TO PU3HAKH,
UCIIOJIB3YEeMbIC JJIsI TOCTPOCHUS (PHITOTeHEeTHYECKUX ((DUIETHICCKUX) KIacCH (KA.
I'omonornynble ¥ aHaIOTHYHBIE MpU3Haku. OpUTrHHAIBHOE onpeaeaeHue nano Richard
Owen: romoJioru4uHble - «Mopdonornueckie u GyHKIIMOHATBHBIE BapHAIIUU OAMHAKOBBIX
OPTaHOB Y Pa3IMYHBIX )KHBOTHBIX», AaHAJOTHYHBIE - «JaCTH HJIM OPTaHBI OJTHUX )KHUBOTHBIX
KOTOpbIE€ UMEIOT OJJUHAKOBbIE (PYHKIIUU C JPYIMMH YacTSIMHU UJTH OpTraHaMU JPYTUX
KUBOTHBIX).
OutoreHeTHYECKNE M OHTOTCHETHYECKUEe TTPU3HaKK. [Ipr3Haku, oTpaxaronme (QuIIOTeHHIO
rpynn (1), ontorenes rpymi (2).
K 3BOTIOIIMOHHBIM TPU3HAKAM OTHOCSTCS TAKKE PETPECCUBHBIC, 1Al TUBHBIC U
HOHAIaNITHBHBIE TIPU3HAKH.
Knagucrnyeckue npusHaku. BeITekaoT U3 KIaJUCTHYECKOTO MOAX0/1a K KIacCU(DUKALINH,
KOTOpasi MBITAETCs ONPEICIUTD PAa3BETBISIONIMECS MTOCIEA0BATEIFHOCTH 3BOJIOIUHN U
OCHOBATh KITaCCH(UKAINIO Ha HUX. [[pHMUTHBHBIEC — IPOJIBUHYTHIE, CTICIIHATN3UPOBAHHBIC—
HE cllelUaIn3uPOBaHHbIe, aTOMOpP(HBIEe— IJIe3MOMOP(HBIE, MJIE3UOTUITHYECKUE —
anorunuyeckue. O01UMe MPOABUHYTHIEC TPU3HAKK — CHHAIIOMOpP(QHBIE, 00Ie MPUMHUTHBHBIE
— cUHIIIE3uOMOpQHBIe. AyTanoMop(dHbIe — MPOJIBUHYTHIE, BCTPEUAIOLIMECS TOJIBKO B OAHOU
SBOJIFOLIMOHHOM JIMHUH.
Oobuwaa xapakmepucmuka HUUWUX PACHMEHUTL

Kaxkue pacTeHust OTHOCITCS K HU3NIMM?

K HU31MM pacTeHUsIM OTHOCST T€ PACTEHMS], TEJI0 KOTOPBIX HE PACUJICHEHO Ha JIUCThS,
cTe0enb, KOpHHU.
Bce Hu3nme pactenus npuHaaiekaT K IByM HaALApCTBaM: MPOKapUOTaM U SyKapuOoTaM.
Ilpoxapuomst - TpeBHENIIE OPTAaHU3MBI, HE 00JIAAAIOIIME YETKO O(OPMICHHBIM SIPOM C
000JIOYKOH M THITMYHBIM XpPOMOCOMHBIM armapaToM. HacnenctBeHHas nHpopManus
peanmuzyercs yepe3 JJHK. Pazmuoxarorcs genenuem 0e3 Spko BBIPAKEHHOTO TTOJIOBOTO
nporecca.
ykapuomst - HAAAPCTBO OPTAHU3MOB, YETKO O0(OPMIIEHHOE SAPO KOTOPHIX 00IaiaeT
00071049KOH (KaproMeMOpaHO#t ), OJIEIISAIOIIEe €ro OT LIUTOIIIA3Mbl. DYKapHOThl BKIIOYAIOT
TPU LapCTBA: TPHOBI, PACTCHUS U KUBOTHBIE.
DyKapuOTHI BKIIOYAIOT B €0 IBE TPYIIIIHI OPTAaHU3MOB:
1. Aeémompoghur (Tp. aymoc - caM + 1p. mpocgho -nNIIA, TUTAHKUE) - OPTAHU3MBI,
CHHTE3UPYIOIHME U3 HEOPTAaHMYECKUX COSMHEHU OPraHMYECKOE B €LIECTBO C
ucrnoib3oBaHueM dHepru CoHIa U SHEPTUH, OCBOOOXKIAIOLICICS TPU XUMUYECKUX
peaKIusx.
2. I'emepompodghut (Tp. 2cemepoc - Opyrou + rp. mpogho - MU, TUTAHKUE) - OPTAHU3MBI,
WCTIONB3YIOIME /7Sl MTUTaHUS TOJBKO MJIM IPEUMYILIECTBEHHO OPTaHUYECKHUE BEIECTBA,
IPOU3BEJICHHBIE JPYTUMHU BUJAMH, U, KaK MIPaBUIIO, HECIIOCOOHBIE CHHTE3MPOBATh BEILECTBA
CBOETO TeJla M3 HEOPTAaHMYECKHX BEIeCTB. DTO )KUBOTHEIE, TAPA3UTAPHBIC PACTECHUS U
OOJIBIIMHCTBO MUKPOOPTaHU3MOB.
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[@lomoenvt nuzwux pacmenuil
apcrBo Pacrenus (nar. Plantae)
IMoauapcrBo Bomopocnu (at. Phycobionta)
Otnen 3enéusie Bogopocau (mar. Chlorophyta)
Otnen Xapossie Bogopociu (nat. Charophyta)
Otnen DBreHoBbIe Bogopociu (1art. Euglenophyta)
Otnen 3onotuctsie Bogopocau (ar. Chrysophyta)
Ornen XKénro-3enéunie Bogopocau (jrar. Xanthophyta)
Otnen Quaromossie Bogopocad (nar. Bacillariophyta)
Otnen Aunodurtoseie Bomopocau (yar. Dinophyta)
Otnen Kpunroburossie Bogopocnu (ar. Cryptophyta)
Otnen Bypsie Bogopocnu (;1at. Phaeophyta)
IMoauapcreo barpsiku (aat. Rhodobionta)
Ornen Kpacusle Bogopocau (s1ar. Rhodophyta)
Ymo vl 3naeme o supycax?
Bupychr - 3o Heknerounbie GopMmbl xku3HU. Bupychl B 50 pa3 MeHbIIe OakTepru, HAXOIATCS
Ha TpaHu )KUBOTO M HEXKUBOTO. HO eciii cunTaTh UX KUBBIMHU, TO OHU OKXKYTCSI cCaMOi
HEOObIYHOW (opMOii KU3HU Ha 3emiie. 3apakeHHe BUPYCAMU MHOTITIa CPaBHUBAIOT C B3ITHEM
nupaTamMu Ha abopAak TOPTOBOTO KOPaOIIsl.
Bupyc - «ampat» 6epeT Ha abopaax HY>KHOE CYTHO (KIETKY), MEHSIET €T0 «KypC».
«llopaOo1iieHHas» BUPYCOM KIE€TKAa HauMHAET IPOU3BOAUTH HOBbIE BUpYChl." [loponus nepen
STUM HOBBIE JIETHOHBI «OKYITaHTOBY.
IlepBootkpeiBarens BupycoB /.M. FIBaHOBCKHI BBISBUII IBA UX OCHOBHBIX CBOMCTBA: OHU
CTOJIb MAJIBI, YTO T|[POXOJIAT Yepe3 PUIBTPHI U UX HEBO3MOYKHO BBIPAIIMBAThH HA
MUTATENbHBIX CPEAax.
Bupycsl oTr4arTCs OT BCeX APYrux opranu3mMoB. OHU MOTYT CYIIECTBOBATH TOJBKO KaK
BHYTPUKICTOYHBIC ITAPA3UTHI U HE MOTYT Pa3MHOXKAThCS BHE KIETOK TEX OPTaHU3MOB, B
KOTOPBIX MapasuTHpytoT. CoaepKaT JTUllb OJWH U3 TUIIOB HYKIIEMHOBBIX KUCIIOT - JTH00
PHK, 6o JTHK.
HmeroT odeHb orpaHuueHHOE YU CIIO EPMEHTOB, MCIOIB3YIOT OOMEH BEIIECTB XO35MHA, €r0
(epMEeHTBI, SHEPTHUIO, MOTY4EHHYIO P 0OMEeHe BEIeCTB B KieTkax Xo3suHa. Cpeau
BUPYCHBIX 3a00JI€eBaHMI - TpUM, F3HIEe(ATUT, KOpb, CBUHKA, KpacHyXa, remnarut, CITN/I.
Ymo 6wl 3naeme o bakmepusx?
TpynHo HaiiTu MecTo Ha 3emite, re He Obu10 Obl OakTepuil. OHU BCTPEYAIOTCS B CAMBIX
pa3HOOOpPa3HBIX MECTaX: B aTMOC(epe W Ha JHE OKCaHOB, B OBICTPOTEKYIIMX PEKaxX U B
BEYHOI Mep3II0Te, B IAPHOM MOJIOKE U B SIIEPHBIX PEAKTOpaX; OJHAKO 0OCOOEHHO MHOTO UX B
nmoyse. B BepxHeM ciioe MOYBBI COACPKATCI MIJTMOHBI OakTepuii Ha 1 T, TO €CTh MPUMEPHO
2 ToHHbI Ha TekTap. Cpenu OakTepuit MHOTO (JOpPM, KOTOPBIC MAPa3UTUPYIOT Ha YEIOBEKE,
pPacCTeHHSIX U )KUBOTHBIX.
Bakrepuwn - Menpuaiinme U3 OpraHu3MOB, 00JIATAIOIMX KIETOYHBIM CTPOCHUEM; UX pPa3MeEpPhI
cocraBysitoT oT 0,1 1o 10 mxM. Ha 06b14HO#M THIIOTpadcKOil TOUKE MOXKHO Pa3MECTUTh COTHHU
ThICSIY OaKkTepuil cpeHero pasmepa. bakrepuu MOKHO YBHAETh TOJIBKO B MHKPOCKOII,
MOATOMY MX Ha3bIBAIOT MUKPOOPraHU3MAMHU HJIM MUKPOOAMU; MUKPOOPTaHU3MBI
M3y4yaroTcss MUKpoOuosorueii. Yacte MuUKpoOHOIOTHH, U3ydaro@asi OaKTepuu, Ha3bIBAETCS
0aKTepuoJIoruei.
Bakrepumn - 1peBHEIIME U3 U3BECTHBIX OPraHu3MOB. Cliebl KU3HEICATETbHOCTH OaKTepuit
U CHHE-3eJIEHBIX BOAOPOCIEH (CTPOMATOIHUTBI) OTHOCSTCS K apXel0 U AATUPYIOTCS BO3PACTOM
3,5 mupa. Jier.
N3-3a BO3MOKHOCTH OOMEHA TeHAMH MEXKIY MPEICTaBUTEISIMUA PA3THYHBIX BHIOB U JIAXKE
POJIOB CUCTEMATHU3UPOBATH TPOKAPHOT JJOBOJIBHO CI0KHO. Y IOBJIETBOPUTEIbHAS
CUCTEMAaTHKa MPOKAPUOT HE TOCTPOCHA IO CUX TOP; BCE CYIIECTBYIONME CHCTEMBI SIBIISIOTCS
HCKYCCTBEHHBIMU U KIACCUPUITUPYIOT
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http://ru.wikipedia.org/wiki/%D0%91%D1%83%D1%80%D1%8B%D0%B5_%D0%B2%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D1%81%D0%BB%D0%B8
http://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/wiki/Phaeophyta
http://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/w/index.php?title=Rhodobionta&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%B0%D1%81%D0%BD%D1%8B%D0%B5_%D0%B2%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D1%81%D0%BB%D0%B8
http://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/wiki/Rhodophyta

OakTepuu 10 KaKOH-J100 Irpymnme MprU3HaKOB, HE YIUTHIBAS UX (HIIOTEHETUYECKOTO POJICTBA.
B Hacrosee BpeMsi GakTepun BbIAEICHBI B OTJEIbHOE HAAAPCTBO MPOKAPHOT.

Havime xapaxmepucmuxy baxkmepusim.

Bbakrepun ocBoumnu Bce cpenbl ku3HU. OHU BeTpeyaroTes: B aTMocdepe, Tutocdepe,
ruapocdepe, B Opranu3Max JtoAei, )KUBOTHBIX U paCTEHUH.

Knerku ux ouens menkue — ot 0,1 70 10 mxm. [To ¢opme wmeTku Moryt OBITH ceprudeckue
(KOKKH ), TTaTOYKOBHAHBIE (OAIIUIIIBI), U30THYTHIE (BUOPUOHBI ), CUPAIbHBIE (CIIUPUILIBI ),
KOTOpBIE MOTYT 00pa30BBIBATh KOJIOHUU — HUTH IIAPHKOB (CTPENTOKOKKH ).

bakrepuu He nmerot quddepenimpoBanHoro sapa, a mojekyna ux JJHK cocpenorouena B
OTpaHUYEHHOM MTPOCTPAHCTBE (HYKIICOU 1) ¥ 3aMKHYTa B BUJE Koibla. Hebombime
monekyisl JTHK (mma3sMupr) pacionoskeHsl BHE HYKIeOUaa. MUTOXOHAPHH U XJIOPOIIIIACTHI
B KJIETKE OTCYTCTBYIOT, UX (DyHKIIMU BBIMIOJIHSET LUTOIJIa3MaTH4eckast MeMOpana. merorcs
pubocombl. bakreprun HMEIOT 3amacHble BEIEeCTBa — MO Caxapu/ibl, KUPHI, Cepy,
nonudocdarsr. Kinerounas creHka 6akTepuu COCTOUT U3 O€lKa MypenHa, CIM3UCTast Karlcya
— U3 TIOJINCAXapHI0B.

o criocoby nuTaHus OaKTepuu JensiTcs Ha:

*reTepoTpooB, KOTOPHIE HCIIOIB3YIOT TOTOBBIE OPTAaHIMYECKHE BEIIECTBA;

*canpouToB (OaKTEpUU THUCHUS, OPOKEHUS), KOTOPHIE TUTAIOTCS MEPTBBIMHU
OpPTaHMYECKHMH BEILECTBAMU;

*apa3uToB (XOJICPHBIN BUOPHUOH, CTOJOHSIYHAS [TAJI0YKa), KOTOPBIC TTUTAIOTCS
OpraHUYECKHUMH BEUIECTBAMH >KHMBBIX OPTaHU3MOB;

*XeMOCHUHTETUKOB (KeJIe300aKTepuu, cepoOaKTepuH );

*(hOTOCUHTETUKOB (3€JIeHbIE, TYPIypHBIE, CEPOOAKTEPUH );

[1o OTHOIICHUIO K KMCIOPOAY PA3IMYaOT CIEAYIOUME TPYIIbI OaKTepHi:

*a’poOHBIE, KOTOPBIE UCTIONB3YIOT JUIS JIbIXaHUs aTMOC(epHBIA KuCIopo (OakTepru
THUEHUA),

*aHa’pOOHBIE, KOTOPBIE KUBYT B OTCYTCTBHE KHCIIOPO/Ia;

*(haKyIbTaTUBHBIE, KOTOPHIE KUBYT KaK B KUCIOPOJHOMN, TaK U B OECKHCIOPOJHON Cpe/ie.
Pa3zmuosxarotcst 6akrepuu myreM AeneHus Kaxkasie 20-30 MUHYT (MOKET BCTPEYaThCS
0JIOBOM mporiece B opme koHbroranun). Hekotopeie 6akrepuu criocoOHbI 00pa3oBbIBATH
criopsl. I3 otHOM Ki1eTki 0Opas3yeTcst KpyIHast 9HI0CIIOpa, TOKPBITAas TOJIICTOM 3l THOM
00o10ukoii. OHa cmocoOHa UTUTENHHO BBIIEPKUBATh 3aMOPaKUBaHUE, HCCYIICHHE,
HarpeBaHue u T.1.

Kakosvl cnocodwvl 6opvobl ¢ bakmepuamu?

CyIecTBYIOT CIEAYIOIHE CIIOCOObI OOPHOBI C OAKTEPHUSIMH:

*BBICYILIMBAHUE;

*nactepusanus (cnocod KOHCEPBUPOBAHUS MOJIOKA U IPYTHX MPOIYKTOB IyTEM
OJIHOKpaTHOTO HarpeBaHus g0 60-70 rpagycoB B TeueHuu 15-30 MuHyT);

*cTepunusanus (IpU BO3JCHCTBUHU Mapa ¢ Temrepatypoii 6onee 100 rpamycos B Teuenue 20
MUHYT UJIU C TIOMOIIBIO OTHS);

*oxyaxkieHue (OHO He BBI3bIBAET T'M0eIb, HO MPHOCTaHABINBAECT )KU3HECATEIbHOCTD
OakTepun);

**KkoHCepBUpOBaHUE (BO3ICHCTBUE CONICH ),

*ynbpTpaduoneToBoe 00IydeHUE;

*ne3nH(eKuns [UIs YHUUTOXKEHHS 00JIe3HETBOPHBIX OaKTEepHil.

JHanume onucanue cpynne bakmepuil — apxebaxmepui.

B xonne XX Beka yu€Hble 00HAPYXKHJIU, YTO KIETKH CPAaBHUTEIBHO MAJIOU3YdEHHOM TPYIIIIBI
Oakrepuii - apxedakTepuii. CTpoeHNE TEHETUYECKOTO anmapara apxeOakrepuil cONmKaeT ux
C 3yKapHOTaMU; C IPYroil CTOPOHBI, apXeOaKTepHUu UMEIOT U TUITUYHbIE TPU3HAKU
MPOKapuoOT (OTCYTCTBUE sIpa B KIETKE, HAINYHME )KIYTUKOB, TJIa3MHUJ] U Fa30BBIX BaKyoJieH,
pasmep p-PHK, azordukcanust). Hakonern, apxebakrepuu OTIMYAIOTCS OT BCEX OCTAIBHBIX
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OpPTaHU3MOB CTPOSHHEM KJIETOYHOI CTEHKH, TUIIOM (POTOCHHTE3a U HEKOTOPHIMHU JPYyTUMHU
MpU3HAKAMHU.

Apxebakrepuy CrIOCOOHBI CYIIIECTBOBATh B AKCTPEMANIBHBIX YCIOBUSAX (HAIPUMED, B FOPSTIUX
HCcTOYHMKAX Ipu Temnepatype cBoime 100 °C, B okeaHCKUX ITyOMHAaX NpH AaBiieHuu 260
aT™, B HaChIIIEHHBIX coJieBbIX pacTBopax (30 % NaCl)). HexoTopeie apxebakrepuun
BBIJICJIAIOT METaH, IPYTHE UCIONB3YIOT IS IIOJIydEHUSI SHEPTUN COEAUHEHUS CEPBI.
[lo-BuaumMomy, apxebakTepuu SBJISIOTCS OUYEHb APEBHEN IPYNIOW OpraHUu3MOB;
<OKCTpEeMaJIbHbIE» BO3MOXKHOCTU CBUICTEIBCTBYIOT 00 YCIOBUSIX, XapaKTEPHBIX IS
noBepxHocTy 3emiu. CuutaeTcs, 4To apxebakTepuu Hambosee OJU3KU K THIIOTETHYECKIM
«IIPOKJIETKaM», IMOPOJUBIIMM BIIOCIEACTBUU BCE MHOTOOOpa3ue KU3HU Ha 3eMiie.

B mocnennee BpeMs cTano SICHO, YTO CYILECTBYIOT TPHU OCHOBHBIX TUIIA, TPEICTABICHHEIE,
COOTBETCTBEHHO, IIEpBas - B KIIETKaX 3yYKapHUOT, BTOpas - B KIETKAaX HACTOSAIMX OakTepuii,
JYKapHoOT, TPEThs - y apxeOakrepuii. McciaenoBanus MOJICKYIIPHON TE€HETHKU 3aCTaBUIIM T10-
HOBOMY B3IISIHYTh Ha TEOPHIO IPOMCXOXKACHUS dyKapuoT. B HacTosIee BpeMs cunTaercs,
YTO Ha JIpeBHEN 3eMiie 0JHOBPEMEHHO BOJIIOLMOHUPOBAIIN TPU Pa3IM4HbIEC BETBU
MPOKAPHOT - apxebaKkTepru, 3yOaKTepuu U ypKapHUOThI, XapaKTepHU30BaBIIMECS Pa3HbIM
CTPOEHHUEM M Pa3IMYHBIMH CIIOCOOAMH MOTYYEHHS SHEPTUH. Y PKapUOTHI, ABISABIIMECS, 110
CYTH, SA€PHO-IIUTOILIa3MATHUYECKIM KOMIIOHEHTOM 3YKapHOT, KOTOPbIE IIPEBPATUIIUCH B
MHUTOXOHJIPUH U XJIOPOIJIACTHI OyAyIIMX KIETOK 3YKapHOT.

Takum 00pazom, paHT KiIacca, BbIACISABIIMKCS paHee Ui apXxeOaKTepuii, s;iBHO
HeJocTaToueH. B Hacrosiiee BpeMsi MHOTHE HCCIIEI0BATENN CKIOHHBI pa3fesaTh TPOKApUOT
Ha JIBa [[apCTBa: apXeOaKkTepuy W HACTOsIIMe OakTepuu (y0aKTepHH) WIIH JaXKe BOBCE
BBIJICIIATH apXeOaKkTepuu B OTJEIbHOE HaauapcTBo Archaea.

Knaccudpukauus 6axrepuii no bepry:

HazBanue, ¢popMa KiIeTKH, KJI€TOYHAS CTEHKA, CI0CO0 MUTAHUS, THNHYHbIE
Npe/ICTABUTEJIH

CnupoxeTsl - TOHKME CIUpaJIeBUAHbIE OIHOKIETOUHbIE (POpMBI, 000JI04Ka TOHKas U
9JIaCTHYHAsA, TPAaMOTPULIATEIIbHBI.

XemoopranorerepoTpodbl. Berpeuarorest cBOOOTHOKUBYIIHE (POPMBI, KOMMEHCATUCTHI U
Mapa3uThl, BO30ymuTenu cuduanca u Tudga. A>poOHbIE, TOABUKHBIC CITHPATICBUTHBIE UITH
W30THYTHIE IpaMOTpulaTeNbHble OakTepuu. CrinpaneByIHbIE NI U30THYTHIE KIETKH CO
Kryrukamu. JKEcTkast KIeToYHast CTEHKA

Xemoopranorerepotpodbl. CBOOOTHOKUBYIIME GOPMBI U TTAPA3UTHI.

Bdellovibrio, mapasutupyronme B npyrux Gakrepusx. HermoaBukHbIE rpaMOTpHIIATEIILHBIC
M30THYThIe OakTepuu. KineTku u30rHyThie, OT NPAMBIX Nal04YeK A0 KOJell.

Spiromonaceae - rpaMoTpHUIIaTEIbHbBIC A3POOHBIC MATOYKA M KOKKH. OIUHOYHBIE PAMbIC
WJIM U30THYTbIE TTOJIBUKHBIE TAJIOYKH CO KIYTUKAMHU

XemoopranoretepoTpodbl. HexkoTopsie - CHMOMOHTHI

KnybenbkoBbie OakTepun

®daxy1pTaTHBHO aHA’POOHBIE IPAMOTPULIATENILHBIEC TATIOUYKU

[oaBuKHBIE U HETIOIBUIKHBIE ITAJIOYKH

Xemoopranorereporpodsl. MHOTro canpouToB U Mapa3suToB

Kumeunas nanouka, Bo30yauTens OprommHoro tuda

AHa’poOHbBIE TPAMOTPULIATENIbHBIE MPSMbIE, U30THYTHIE MJIN CIIUPAJIEBUIHbIE TATOYKH
HenonsukHble UK MOJBUKHBIE TTATOYKH

Xemoopranorereporpodsl. Berpedarorest nmapasutel. bakrepun, xapakrepusyronmecs
JUCCUMUISILIMOHHBIM BOCCTaHOBJIEHUEM Cepbl Wi cyibdara. ['pamoTpuiaTenbHbl.
XeMOCHUHTETUKA

AHa’poOHbBIE TPAMOTPHIIATEIEHBIE KOKKH

Kokku, coennHEHHBIE MOMAPHO UJIH B IIEMOYKU

XemoopranorerepoTpodsl. [lapazuTsl TENIOKPOBHBIX )KUBOTHBIX

Pukkercuu u ximamMuanu

OOBIYHO HEMOABMIKHBIEC (POPMBI
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MypenHoBast KeTo4Has cTeHKa. OOBIYHO rPaMOTPUIIATEEHBI
XemorerepoTpodsl. Kak npaBuio, napasutsl

Bo30Oynurenu 3a0oneBaHUM JbIXaTEeIbHBIX MTyTEH
MukoriazMbl

Knerku paznoo6pasznoit opmel. Camblie ManeHbkue u3 6akrepuii (muamerp 0,15-0,2 Mxm)

Knerounasi cteHka OTCyTCTBYET

XemoreTepoTpodsl, xeMoaBTOTpodbl. BeTpeuatrores mapa3uThl, CAMOMOHTHI,
KOMMEHCAJTUCTHI

Bo3oymutenu OP3 u mHeBMOHUHT

DHIO0CUMOUOHTEI

XemoopranorerepoTpodsl. [lapa3uTsl 1 KOMMEHCATHCTBI
I'paMIionoxuTenbHbIE KOKKA

Koxku, oOpasyronme CKOTIICHUS

XemoopranorerepoTpodsl. B ocHOBHOM, canpoduTel

Bakrepuu, BRI3BIBAIONE MOJIOYHOKHCITIOE OposKeHne

I'pamnonoxkuTenbHbIE MAJOYKU M KOKKH, 00pa3yIole SHI0CTIOPHI
[oaBu>KHBIE TATTOYKU

OxpanmBatorcs 1o I'pamy pa3nmudHbsIM 00pazom

Xemotpodbl. BerpeuaroTest canpoduThl, mapa3uThl

Bo30ynutenu cronOHsKa, Ta30BON TaHTPEHBI

I'pamrionoxxuTenbHbIe, HEe 00pa3yIolHe CIop MaT04YKd MPABUIBHOHN (OPMBI
XeMoopraHoreTepoTpods

BbI3BIBAIOT MOJIOYHOKHUCIIOE OpOXKEHUE

I'pamrionoxxuTenbHbIe, HEe 00pa3yIoe CIop MaT04YKd HENPaBHIBHOHN (OPMBI
Henonsuxuble nanouku. Hekotopbie BETBATCS

Xemoopranorereporpodsl. CBOOOTHOKUBYIIME BUIBI, CATPO(UTHI U Mapa3uThI
Bo3bynurenu nudrepun

Muxkob6akrepuu

HenoasumxHbIE TAIIOYKH, IPSMBIE HJIM HETIPABUIIBHBIX OU€PTaHUH € TIOCTIEYIOIIM
oOpa3zoBaHuEeM BeTBsIMXCs (Gopm

I'pammionoxurenbHbIE

CanpoduTs! 1 Tapa3uThl

BozoymuTenu Tydepkynesa, mpoKasbl

Hoxkapanodopmsl

I'pamnonoXUTENBHBI

doToTpodHbBIe OaKTEpHH, OCYIIECTBIISIONIE OCCKUCIOPOIHBINA (JOTOCHHTES
®o0T0aBTOTPOGBI

®otoTpodHbIe OAKTEPHUH, OCYLIECTBIISIONIME KHUCIOPOIHBIN (JOTOCHHTES
®0T0aBTOTPOGBI

AspobHbIe XeMOUTOTPO(HBIE OAKTEPHH U OJIM3KHE K HUM OpTaHU3MBI
XeM0aBTOTpO(bI

Bakrepun, HakarIMBarOIME OKHCIBI JKeJle3a U MapraHiia

[Noukyronmecss u cTe0eTbKOBbIE OAaKTEpUU

Knerku, o6pa3yronme cTeOenbKOBbIE OTPOCTKH W HUTEBHUAHBIC BHIPOCTHI, TAJIOUKA
XeMoopraHoreTepoTpods

Bakrepumn, oOpasyronme CIU3UCTYIO 000JI0UYKY

CBo0oHOIIIABAIOIME UITH TPUKPETIIEHHBIE HUTEBUIHBIE OaKTepUn
XeMoopraHoreTepoTpogsl

HedoTtocunTtesupyronme ckonp3snme OakTrepru, He 00pa3ylonpe MI0I0BBIX TEI
[loaBuskHBIE M HETIOJBUIKHBIE TAJTOYKU U HUTHU. [ pamoTpuLiaTenbHbI
Cxonb3siie OakTepuu, 00pasyrolme MI0I0BhIE TeNla: MUKCOOAKTepUH
[Tanouku, OKpyKEHHBIE CIIU3BIO

I'pamoTrpunaTenbHbie OaKTEpPUH, UMEIOIME TOHKHUE 3JaCTUYHbIE KIIETOUHbIE CTEHKU
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XeMoOopraHoreTepoTpodsl

Apxebakrepru

[o-pa3nomy oxpanmBaroTcs o I'pammy. ABTOTpO(BI U TeTepoTpOdbI
HoxapamnononoOHbIe aKkTHHOMHUIIETHI

AKTHHOMMIIETHI C MHOTOKJIETOYHBIMU CIIOPAHTUSAMU
HureBnnapiii Munenui

XeMoopranoreTepoTpodsl

AxtuHonnanetsl. [loaBrkHbIe GopMbl + MULIETHI
Xemoopranorereporpodsl. CanpoduTsl HIIN Tapa3uThl
Crpentomunersl. Munenui

XeMoopraHoreTepoTpoQsl

Manypomunersl. Munenui

Tepmomonocnopsl. Munenuit

TepmoakrnHOMHULETH. Munenui
XeMoopraHoreTepoTpoQb

Havime onucanue sykapuomanm.

JYyKapHOTBhI - HA/IIAPCTBO OPTaHU3MOB, YETKO O(OPMIIEHHOE SIIpO KOTOPHIX 001anaeT
00010uKOM (KaproMeMOpaHOii), OJIEISIONIEE €r0 OT IUTOIIA3Mbl. DYKapHOTHl BKIIOYAIOT
TPU LapCTBA: TPUOBI, PACTCHUS U KUBOTHBIE.

JYKapHOTHI - SJICPHBIE OPraHNU3Mbl, UMEIOLIME PO, OKPYKEHHOE SACPHOI MEMOpaHOM.
I'eneTnueckuii MaTepran COCPeOTOUEH MPEUMYIIECTBEHHO B XPOMOCOMAX, MMEIOIIMX
CIIOKHOE CTpoeHue u cocrosimmx u3 Huted JJHK u 6enkoBbix Mosnekyn. JleneHue KIieTok
MUTOTHYECKHE.

M3 opraneJs1 y HUIX MMEIOTCH:

" LHEHTPUOJIM  * MUTOXOHJPUM  ° TUIACTU[BI.

JyKapuoThl ObIBAIOT:

OJIHOKJIETOYHBIE U1 MHOTOKJIETOYHbIE OPTaHU3MBI.

Kpome Toro, sykapuoT npHHATO IEIUTh HA JBA APCTBA, KOTOPHIE OTJIMYAIOTCS 110 PAAY
MIPU3HAKOB, HAIIPUMED, 10 TUIY MUTAHUSL:

* [apCTBO pacTeHUN. Y OOJBIIMHCTBA pACTEHUN TUII MUTAHUSI aBTOTPO(PHBIN;

* IApCTBO JKUBOTHBIX, JJI1 KOTOPBIX XapaKTepeH reTepoTpOdHBIA THUI MUTaHUS.
O1HaKoO IPOBECTHU YETKYIO TPaHb MEKIY BCEMHU PACTEHU MU U BCEMH )KMBOTHBIMU HE
yaaeTcs.

B HacTosmee Bpemst Bce 6outblie OMOJIOTOB MPUXOST K BEIBOAY O HEOOXOAMMOCTH
paszfeneHus dYKapuoT Ha TPU LIAPCTBA - )KUBOTHBIX, TPHOOB U pacTeHUil. DTH HOBBIE
MIPEeIOCTaBJICHUS HE SBJISIIOTCS OOLICTIPUHATHIMU, HO HE JIMILICHBI OCHOBAHUMA:

* J)KUBOTHBIE!

* ABJIAIOTCS TMIEPBUYHO reTepoTPO(HBIMU OpraHU3MaMU;

* KIIETKH JIMIICHBI TIJIOTHOW Hapy)KHOI 000JI04KH;

* 0OBIYHO 3TO MOABUKHBIE OPraHU3MBbl, HO MOTYT OBITh ¥ IPUKPETIIEHHBIMU;

* 3a[IaCHbIE YINIEBO/IbI OTKJIA/IBIBAIOTCS B BUJIE [NIMKOTCHA;

* TPUOBI:

* SIBJIAIOTCS MIEPBUYHO reTepOTPOGHBIMU OpraHU3MaMHU;

* KIETKA MMEIOT XOPOILO BBIPAKEHHYIO 000JI0YKY, COCTOSIIYI0 MX XUTHHA, PEKE U3
LIEJUTI0JIO3B;

* 0OBIYHO SABJISAIOTCS MPUKPEIICHHBIMUA OPTaHU3MAaMU;

* 3a[1aCHbIE YIVIEBO/IbI OTKJIA/IBIBAIOTCS B BUJIE [NIMKOTCHA;

* pacTeHHUS:

* aBTOTpO(HBIE OPraHU3MbI, HUHOT/Ia BTOPUYHBIE TeTEPOTPOPHI;

* KIIETKH 00JIafatoT IIOTHOW CTEHKOM, COCTOSILEH OObIYHO U3 LIeJUTIONO03bI, PEeXE - U3
XUTHHA;

* 3aI1aCHbIE BEIECTBA OTKIIAIBIBAOTCS B BUJE Kpaxmana.
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CymectBoBanne 0nochepsl, KpyroBOPOT BEIIECTB B IPUPO/IE CBSI3aHBI C CYILIECTBOBAHUEM
NPUMHUTHBHBIX OHOKIETOYHBIX 3yKapuoT. Ho B mporiecce 3BOIIOLUY pa3BUIIUCh
MHOTOKJIETOYHBIE PACTEHUS, TPUOBI U KUBOTHBIE.

Cpenu aBTOTpO(HBIX OPTaHU3MOB BOJIOIMS HAMBBICIICH CTETIEHU IOCTUTIIA B TUIIE
MTOKPBITOCEMEHHBIX PACTeHUI. BeplmHy 3BOIOLNY reTepOTPOPHBIX OPraHU3MOB
COCTABJISICT TUII XOPAOBBIX.

Kaxkue epynnul opeanuzmos ekuouarom 6 cebs sykapuomaul?

DyKapuoThl BKIIIOYAIOT B €0 IBE IPYINIBI OPraHU3MOB:

1. ABToTpodBI (Ip. ayroc - caMm + rp. Tpodo -NulA, TUTAHUE) - OPTAHU3MBI,
CHUHTE3UPYIOIIME U3 HEOPTaHUYECKUX COCIMHEHNH OPraHUUECKOE BELECTBO C
ucnosip3oBaHueM sHepru CoslHLAa WU SHEPTUH, OCBOOOXKJAIOILEHCS TTPU XUMUYECKUX
peaxuusx.

ABTOTpOQBI (OT I'peuecKux ciIoB autos -- cam u trophe -- muima) -- JKuBbIE OPraHU3MBI,
CHUHTE3HUPYIOIIME OPraHMYeCKHe COeAUMHEHMS U3 HEOPraHUYEeCKUX. ABTOTPO(BI COCTABIISIOT
MEPBBIH ApyC B MUILEBOW MUpaMuie (IEpBbIE€ 3BEHBS MUILEBLIX Lieneil). UMeHHo oHu
SBJISIFOTCS IEPBUYHBIMU NPOJYLICHTAMU OPraHUYECKOro BeIecTBa B Onocdepe, odecrieunBast
MUIIeH reTepoTpodoB.

Crnenyer OTMETHTh, YTO UHOT/A PE3KON TPaHUIbI MEXy aBTOTpo(daMu U TeTepoTpodamu
IpoBecTH He yraercs. Hampumep, onHOKIETOUHAs 3BIVIEHA HA CBETY SABJISETCS aBTOTPOdoM,
a B TEMHOTE - reTepoTpodoM. ABTOTpO(bI JensTcs Ha GOTOTpodoB U XeMOTPOQOB.
DoToTpo bI

Opranusmsl, U1 KOTOPBIX UCTOYHUKOM SHEPIUHU CITYXKHUT COJTHEUHBIN CBET, Ha3bIBAIOTCS
¢dororpodamu. Takoil TUI MUTaHUS HOCUT Ha3BaHUE (POTOCUHTE3A.

XemoTpo( b1

OcTanbHble OpraHU3Mbl B KAUECTBE BHEIHEI0 MCTOYHHMKA SHEPIUH UCIIOJIB3YIOT HEPTHI0
XUMHUYECKHX CBS3€H MU UM BOCCTAHOBIIEHHBIX HEOPIraHUYECKUX COCTMHEHUH -- TaKHX,
Kak CepOBOOPOJ, METaH, cepa, IBYXBAJICHTHOE KeJe30 U Jip. Takue opraHu3Mbl
HazbIBaOTCs XeMOTpodbl. Bee poToTpodbI-3ykapruoThl OAHOBPEMEHHO SABJISIOTCS
aBTOTpO(aMH, a BCe XeMOTPOQBI-3YKapruOTHI -- rereporpodamu. Cpean mpoKapuoT
BCTpEUAIOTCS U Ipyrue KoMOMHAIMu. Tak, CyImecTBYIOT XeMOaBTOTpOGHbIE OaKTepHH, a
HEKoTopble GOTOTpO(HBIE OAKTEPUU SIBJISIOTCS reTepoTpodamu.

2. 'etepoTpodbI (Tp. TeTEpOC - APYyroi + rp. Tpodo - MU, MUTAHKUE) - OPTAHU3MEI,
HCHOJIB3YIOIIME [UI MTUTAaHUS TOJIBKO WJIM IPEUMMYILIECTBEHHO OpPraHUYECKUE BEIIECTRA,
MIPOU3BEICHHBIE JPYTUMHU BUJIaMU. DTO )KUBOTHBIE, Tapa3UTapHbIE PACTEHUS U OOJIBIIMHCTBO
MHUKPOOPTaHu3MOB. ['eTepoTpodbl -- OpraHnu3Mbl, KOTOPBIE HE CIIOCOOHBI CHHTE3UPOBAThH
OpraHM4ecKHe BELIeCTBA U3 HEOpraHudeckux. J{ist cuHTe3a HeoOXOAUMBIX 1JIsl CBOEH
KHU3HEICATEITLHOCTH OPraHUYECKUX BEILECTB UM TPEOYIOTCS OpraHUYECKUE BEIECTBA,
MpoM3BeNEHHBIC IPYTMMHU OpTaHN3MaMu. B mporiecce mumieBapeH usi MUIIEBAPUTETbHBIE
(epMeHTBI PaCICIUISIIOT MOJIMMEPhl OpraHUYECKUX BELIECTB Ha MOHOMEpHI. B coolrmecTBax
reTepoTpodbl -- 3TO KOHCYMEHTBHI Pa3IMYHBIX MOPSIKOB U PEIYIICHTHI.

Kmo omnocumcsa k koncymenmam?

KoHcyMeHThI UTal0TCs MPOIYLIEHTaMU U JPYTUMU KOHCYyMeHTaMu. K KoHCymMeHTam
OTHOCSITCS] 3B€PH, IITUIIBI, PHIObI, HACEKOMBIE U T.J. KOHCYMEHTHI epBOTO MOpsiAka -
TUITUYHBIC TPABOSIHBIE )KUBOTHBIC: HACEKOMBIE, PETITHIINH, ITHUIBI K MIIEKOTTA TAIOIIHE
(TpBI3yHBI, KONBITHBIE). B BOZIE - MOJUTIOCKH M MEJNIKHE PakooOpa3Hble, TMUNHKU.
Paccxkasicume o nopadkax koncymenmos.

K xoHCyMeHTaM mepBOro nopsaka OTHOCATCA HEKOTOPbIE PACTEHUS, KUBOTHbIE-TIapa3UThI
pacTeHUM.

KoHCYyMEHTBI BTOPOTO MOpSIKa MUTAIOTCS TPABOSIHBIMU;

KoHCyMeHTBI TpeThero nopsijika - KOHCyMEHTaMU BTOPOTO MOPsIIKa M TpaBosiAHbIMU. OHU
MOTYT OBbITh XUIITHUKAMU M OXOTUTBCS - CXBAThIBATh U YOUBATh CBOIO JKEPTBY, MOTYT

MU TATHCS MAAATBI0 WA OBITh TTapa3uTaMH. KOHCYMO - ITOTPeOIsto (J1at.)
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KoHcymeHTHI (0T J1aT, KOTI3UTO -- HOTPEOIISO) -- OPTaHU3MBbI, HE CIIOCOOHBIE CTPOUTH CBOH
OpraHU3Mbl U3 HEOPTaHMYECKUX BEIIECTB M HY)KJAIOIMECs B TOTOBOM OpraHUYecKO MuIle.
DTO OpraHUYecKoe BEIIECTBO co3aeTcs aBToTpodamu. [Iuma ucrnonb3yercs KOHCyMEHTaMU
Y KaK MCTOYHHK YHEPTUH, U KaK MaTepuai Ui MOCTPOeHUs ux Tena. K koHcymeHTam
OTHOCSITCSI BCE )KMBOTHBIE OT MEIbUANIIMX MPUMUTHUBHBIX 10 CAMBIX COBEPILICHHBIX,
BKJTIOYas yesoBeKka. EcTh KOHCYMEHTBI M Cpeid PAaCTEHU: 3TO MapasuTUPYIOIME Ha IPYrUX
pacrenusix. CyImecTBYIOT TakKe PaCTCHHsSI CO CMEIIAHHBIM THIIOM ITUTAHUS, HAIPUMED,
POCSIHKH.
Cpenu KOHCYMEHTOB-)KUBOTHBIX BBIJICTISIOT PACTUTEIBHOSTHBIX )KUBOTHBIX (KOHCYMEHTHI
IIEPBOTO MOPSIJIKA), MEJIKUX M KPYIHBIX XUIHUKOB (KOHCYMEHTOB BTOPOTO, TPETHETO
TopsiAKa U ap.).
Kaxoea ponv koncymenmog — srcusomubvix ?
PoJib KOHCYMEHTOB-KHBOTHBIX B COOOIIECTBAX ONPENENIACTCS C UX OJBUKHOCTBIO U
OTHOCHUTEJBHO OBICTPOM afamnTalueil, 4To CnocoOCTBYET PaclpoCTPaHEHHUIO KU3HU Ha
niaHete. KpoMe Toro, )KMBOTHBIE aKTUBHO PETYIUPYIOT OMOMAcCy U pOCT PaCTEHUH.
KoHcyMeHTHI Takke noapas3ienstoT Ha canpoaroB (MUTAOLMXCSI MEPTBBIMU
pacTUTENIbHBIMU OCTaTKaMM ), (puTodaroB (IoTpedHTENeH )KUBBIX PaCTeHHU ), 300(aroB
(Hy’KIaronmxcsi B )KUBOM NUIIE) U HEKpo(daroB (TpyMosAHBIX )KUBOTHbIX). Kpome Toro,
OpraHU3Mbl, TUTAIOIMECS MEPTBBIMH OCTaTKaMH PAaCTEHUH U JKUBOTHBIX - IETPUTOM,
JIOTIOJTHUTENIBHO BBIICNSIOT B IPYIITY JETPUTO(AroB.
Ha xaxue xamezopuu densamcs cemepompoul?
I'etepotpobl mensiTcss Ha ABE KATETOPUM - KOHCYMEHTBI M PeIyLEHTHI.
IepBbie MOTPEOIAIOT TOTOBBIE OPTAHMUECKUE BEIIECTBA, CHHTE3UPYEMbIe aBTOTPOpaMH -
MPOJYLIEHTaMH, HO HE JIOBOJIAT PA3JIOKEHIE OPTaHUYECKUX COCTMHEHUH IO MIHEPAITBbHBIX
cocTaBisronMX. K KOHCyMeHTaM OTHOCSTCS IO MPEUMYILECTBY >KUBOTHBIE, BKIIOYAs,
€CTECTBEHHO, U YeJIoBeKa. PeqylleHThI - 3aKII0YUTEIbHOE 3BEHO B MMUILEBOM 1IETTH U
HKOJIOTUYECKOW mUpaMuie. B Xoie cBoei )KU3HEnesITeNbHOCTH OHH TIPEBPAIIAIOT
OpraHMYecKHe COeAMHEHMs (4aCTO 3TO OPrAaHUUYECKUE OCTATKH) B HEOPraHUYECKUE BEIEeCTBA.
Ortnea cune-3esienbie Bogopociau (Cyanophyta)

Haiime obwyio xapakmepucmuxy cune — 3e1eHblM_8000POCIAM.

OTtaen HacCUUTHIBAET OKOJIO 2 THIC. BUJOB. JTa camasl IPEBHsIA IPyIIa BOJOPOCIEH, UX
OCTaTKU ObUIN HAalICHBI B TOKEMOPUHCKIX OTJIOKEHUSAX, BO3PACT KOTOPBIX 3 MIILIMapAaA
net. CuHe-3e1eHble BOJOPOCIH BMECTE C OaKTEPUsIMU OTHOCATCS K IPOKAPUOTaM U MHOTHE
y4eHbI€ CKJIOHHBI UCKIIIOYaTh LIUAHEU U3 TPYIIbI Bojopocieil. OCHOBHOM TUII MUTAHUS -
(oToaBTOpOdHBIN (XOTS BCTpedaroTcst M reTepoTpodsl). CHHE-3eIeHbIE BOAOPOCIH
Ype3BbIUaliHO NIMPOKO PAaCIPOCTPAHEHBI B IPUPOJE.

Cpenu cuHe-3e1eHbIX BOJIOpOCiiel eCTh 0OIHOKIETOUHbIE (JOPMBI, HO PEO0IaJatoT HUTYAThIE
U KOJIOHUaJIbHBIE. B KIIeTKax cHHe-3elIeHbIX BOJOPOCiIel HeT 0(POPMIIEHHOTO spa,
OTCYTCTBYIOT MHUTOXOHJIPHH, BAaKYOJIX C KJIETOUHBIM COKOM, HET OOPMIICHHBIX TJIACTU], a
MUTMEHTHI, C TOMOIIBIO KOTOPBIX OCYILECTBISAETCS (DOTOCUHTE3, 3aK/IF0OUEHBI B 0COObIE
(OTOCHUHTETHYECKUE MJIACTUHBI - JTAMEJUIbl. Y CHHE-3€JeHbIX BOJIOPOCIel HMEIOTCS
xopoduin "a", KapOTUHOU Bl (TUTMEHTHI KPACHOTO, KEJITOTO M OPaHKEBOTO I[BETA), CHHUE
MUTMEHTHI - PUKOLIMAaHUH, aJUIOUKOIIMAHUH U KPACHBIM MUTMEHT — (PUKOAPUTPHUH.

KieTkn HUTYATHIX U KOJIOHUATIBHBIX BOJIOPOCIICH MOTPYKEHBI B CHEL[UAIBHYIO CIIU3b,
BBITIOJTHSIONIYIO 3aIMTHBIC (DyHKIIUU M 00EPETaIoNIyl0 KIETKU OT BhIChIXaHHs. MHOTHe
CHHEe-3eJIeHble HUTUYAThIC BOJOPOCIH UMEIOT CIEIIUAJIbHBIE KIETKU, KaKyIMecs MYCThIMHU -
TeTepOLMCThI. DTH KJIETKU C XOPOIIO BBIPAKEHHON IBYXCIOWHON 000J104KOH 1 OECI] BETHBIM
cozep>kuMbIM. CyIieCTBOBaHUE TETEPOIIUCT CBS3BIBAIOT CO CIIOCOOHOCTHIO CHHE -3€TICHBIX
BOJIOPOCIIEH, KOTOPbIE X UMEIOT, (PUKCUPOBATH a30T.

Pa3MmHOXaroTCsl CMHE-3€/IeHbIE BOAOPOCIIM IIPOCTBIM JIEJIEHUEM KIETKU, B CIIydae, €Clin
BOJIOPOCIH O/IHOKJIETOUHbIE. HUTUaThle BOIOPOCIIN pa3MHOKAIOTCS TOPMOTOHUSMU -
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(parMeHTaMH MaTepUHCKON HUTH. HeKoTOphie CHHE-3eIeHbIe BOJOPOCIH 00pa3yioT B
IIpoHecCC pasMHOKCHUA CIIOPHbI, CIIOCOOHEIE IIpopacTaTtb B HOBBIC HUTH.
OTI[GJI CHHC-3CJIICHBIX BO,Z[OpOCHGfI HAaCUHUTBIBACT TPU KIacCa: XPOOKOKKOBbBIEC
(Chroococcophyceae), xamecudgonoBbie (Chamaesiphonophyceae) u ropmoronueBbie
(Hormogoniophyceae).

PacnpocmpaHeHue U DKOJIO2UA CUHE-3E/IEHbIX 80@0DOCJZ€L7.

CuHe-3eneHble BOAOPOCIIN paCIPOCTPAHEHBI TOBCEMECTHO HA 3EMHOM ILIAPE U MOCETSIOTCA
TaMm, I7ie He MOTYT IIPOU3pacTaTh APYrue pacTEHUS.

CrocoOHOCTh HEKOTOPBIX CHHE-3eNIeHbIX ukcupoBarh a3ot (Anabaena, Gloeocapsa, Nostoc,
Calothrix) mo3BossieT MM MOCETSATHCS B MECTaX, IIIe MOTHOCTBIO OTCYTCTBYET MUTATE/IbHAS
cpela, HallpuMep, Ha ByJIKaHax Iociie ux u3Bep:keHus. CuHe-3e1eHble BOJ0POCINA MOTYT
MOCEJIATHCS B TOPSYMUX MCTOYHUKAX, Oyiarogapsi 0coOO0OMy KOJIJIOUIHOMY COCTaBY UX
IPOTOIIA3MBI.

Tepmodmnamu - kocmononutamu sBisitores: Mastigocladus laminosus, Phormidium
laminosum. Busr poast NOStOC ObLTH HaliIcHBI B AHTApKTHE IIPU TEMIIEpAType BO3AyXa -
830C.

CuHe-3eeHble BOJIOPOCIN BCTPEUYAIOTCS B IPECHBIX U COJIEHBIX BOJaX, OOBIYHBI B
MMOYBEHHBIX U HAIIOYBEHHBIX COOOIIECTBAX, B CHIPHIX MECTOOOUTAHUSX, HA KAMHSX, KOpE
NIEPEBbEB, HA JIETHUKAX U CHEXKHUKAX.

MHorue cruHe-3eJIeHbIC BOIOPOCIIH, TPOU3PACTAIONE B INIAHKTOHE IBTPOPHBIX (OoraThix
MUTaTEIbHBIMU BEIIECTBAMU ) BOJAOEMaX CIIOCOOHBI BBI3BIBATH MACCOBOE "IIBETEHHE" BOJIBI.
Taxk, Hanmpumep, M30BITOK KPACHOTO MUTMEHTA (PUKO3PUTPHHA y Bogopociu Trichodesmium
erythraeum BwI3bIBacT "iBeTeHME" BOMIBI B KpacHOM MOpe, M3-3a 4ero MmocieIHee U MOTYdHIIo
CBOE Ha3BaHMUE.

Hekortopblie crHe-3eIeHbIe BOJOPOCIH BXOIAT B COCTaB JuIaitHIKoB - Gloeocaspa, Nostoc,
Scytonema, Stigonema, Rivularia, Calothrix.

Jlexmms Ne 9
Tema: Bopopocim. I'pudbl n THIIAHAKH.
Lleap JieKIUK: 0O3HAKOMUTH CTYIEHTOB CO CTPOCHHUEM, )KU3HEHHBIMH (POpMaMH, CIIOCOOaMHU
MUTAHUS, PA3MHOKEHUS U KIacCU(UKALUU BOJOPOCEH, rprOoB U JUIIAHUKOB.
O3HaKOMUTH C UX 3HAYEHHEM B IPUPOJIEC U ICATEIILHOCTH YEIOBEKa.
Ilnan Jexknuu:
1) O6mas xapakrepucTuka otaena Bogopocnu. Mopdonorust u aHaToMus1, pa3MHOXKCHUE.
2) DKoJIOTHS U pacHpoCTpaHEHHE BOJOPOCIIEH.
3) Kimaccudurkamus Bogopociien.
4) DKOJIOTUYECKUE ACTIEKTHI.
5) Obmas xapakreprucTuka rpuOOB. XapaKTepHbIe MpU3HAKH. MHUTISIHHA.
6) Knaccudukarus rpubos.

7) 3HaueHue rpuOOB B )KU3HU YEJIOBEKA U B IPUPO/IE.
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8) O6mas xapakrepuctuka otaena Jlumanuku. Ctpoenue. Pasmuoxenue.
9) Tunel JIUIIANHUKOB.

10) 3nauenwue JIMMaitHUKOB.

Tekcr JieKuMu:

Booopocu - smo?

Bomopocnu (Algae) - 3to Hu3mme, TO eCTh CIIOCBUINHbBIC (JIUIICHHBIC PACUICHCHHS HA
cTe0enb U JIUCThsI) CIIOPOBBIE PACTEHHUS], COJIEpIKAIME B CBOUX KIETKAaX XJIOPOGUILT U
KUBYIIME TIPEUMYILECTBEHHO B IIPECHON U MOPCKOM BOJIE, a TAIKOKE Ha Cylle - B IIOYBE, HA
KOpe JepeBbeB, KaMHX U T.1. OCHOBHAs pa3HUIIA MY PACTEHUSMH U )KUBOTHBIMH
3aKIII0YaeTCsl B TOM, YTO PACTCHHSI CaMH CO3/Ial0T CBOIO MHUIIIY C IIOMOIIBIO COTHEYHOTO CBETA
U3 YIJIEKUCIIOTO Ta3a U BOJbI, M OHU Ha3bIBAIOTCS aBTOTPO(daMHU.

Hazosume ux omauuus om Opy2ux pacmeHuii?

*BereraTuBHOE TeJ0 He AU epeHITMPOBAHHO HA OPTaHbl U TKAHHU, OHO MPEACTABIISET COO0H,
CJIOEBUIIE (TAJLIOM);

*OpraHI)I IMOJIOBOI'O PasMHOXKXCHU A OAHOKICTOYHBIC,

*OHM SIBJIAIOTCS APEBHEHIIMMH IPEACTaBUTEISIMU PACTUTEILHOTO MUPA, BO3HUKIN OKOJIO 1,5
MJIpJ. JIET Ha3axm;

*YpOBHU OpraHU3aIlMy BOJOPOCIIEH (OIHOKIETOYHBINA — XJIOpeIa, XIaMHIOMOHA 1A,
KOJIOHUAJIbHBIE — BOJIbBOKC, MHOTOKJIETOYHBIE — CITUPOTUPA, YIOTPUKC, JTaMUHAPUS);

*KIIeTKH, 00pa3yrolye TaJJIOM, TOKPHITH TBEPAOH CTEHKOM, COCTOSIICH M3 I[eJITIOI036I U
MEKTUHOBBIX BEIIECTB;

*KJIeTKa BOJOPOCIEH CONEPKUT OJTHO MJIM HECKOJIBKO SiAep U XpoMaTogopsl (T1JIaCTHAbI),
coJiepKalle MUTMEHTHI;

**OCHOBHOM c1I0OCOO MUTaHUA y BOJIOPOCIIEN aBTOTPO(HBIN, HO BCTPEYAETCs ¥ reTepoTpodHoe
NUTaHUE;

**pa3sMHOXEHWE Y HUX MTOJIOBOE U Oecronoe (AeeHne).

Hazosume ocobennocmu pasmHoicerust 6000pociell.

BecnionbsiM ciocoOoM (crmopamMu ¥ 300CTIOpaMu, KOTOpbIE 00pa3yloTcsi B 0COOBIX OpraHOM1axX
WJIM BHYTPH BETETATHBHBIX KJIETOK); BOJIOPOCITH Pa3MHOKAIOTCS B YCIIOBHSIX,
OnaronpusATHBIX 11 pocta. [lo Mepe yXyaumeHus yCIoBHi CyeCTBOBAHUS (BBICOKAs,
HU3Kasi TEMIIepaTypa; HaKOIUIEHUE POIYKTOB OOMEHA U T.JI.) OHU MPUCTYIAIOT K MOJIOBOMY
Pa3MHOKCHHIO.

Jlst Bogopociieit XapakTepHa CMeHa OecIioJIoro U M0JIOBOTO Pa3MHOKEHHS B AKU3HEHHOM
UK.

CyIecTByIOT TpH THUTA TTOJIOBOTO PA3MHOKEHUS BOJAOPOCIEH:
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*H30ramusi — OJIOBbIE KIETKU OJJMHAKOBOIO pa3Mepa U opMbl;
*reTeporaMusi — MOJIOBbIE KJIETKU OTJIMYAIOTCA pa3MepaMH U MOABUKHOCTbIO;

**ooramus - )KEHCKas MOJIOBasl KIeTKa (SIMIIEKIeTKa) UMEET KPYITHBIE pa3Mephl U
HEMOABHKHA, CIIEPMATO30M ]I — MAIICHBKUI U MTOJIBUKHBII.

Kaxosa posb 60odopocneii 6 npupooe?

Bopopocnu urparot B npupoe 3HaYUTENbHYIO poiib. OHHU SBIISIOTCS MOCTABIIMKAMHU
KUCJIOpOJia B BOAOEMaX, NEPBUYHBIMU POIYIIEHTAMH OPIraHUYECKOTO BEIIECTBA, 3a CYET
KOTOpOTO CYLIECTBYET BECh KUBOTHBIM MUP BOJOEMOB, OHH Y4aCTBYIOT B
HO‘~IB006pa3OBaHI/II/I. B 10 %e BpEMs BOJOPOCIN BBI3BIBAIOT «IIBETCHUEC) BOJbI 1 TEM CaMbIM
3aTPYIHAIOT )KU3HB PbI0aM U APYTUM BOJHBIM KHUBOTHBIM.

Kaxosa ponb 600opociell 6 sxcusHu yenogexka?

B >xu3HM yenoBeka BOJIOPOCTH TOKE UMEIOT 00JbIoe 3HaueHue. OHU SIBISIOTCS TPOIYKTaMuU
nuTaHus (boratel OETKaMu, YIIIEBOIaMU, BUTAMHUHAMH U MUKPOAJIEMEHTaMHU ), U3 HUX
MOJIy4aloT arap-arap, Kpaxmay W Apyrue BelecTBa, a B MEIULIMHE — 01, TedeOHbIe Tpsi3u. B
CEJILCKOM XO3SIMCTBE UX IMPUMCHAIOT KaK YI[O6p€HI/I€ H KOpM JIs1 CKOTaA. OHU SIBIAIOTCA
TakKe 00bEKTaMH HAayYHBIX UCCIIEIOBAaHUN B 00J1aCTH OMOTEXHUKH.

Kaxosa ponw sodopocneii 6 buochepe?

Bonopociu nmerot orpoMHoe 3HaueHue B onocdepe. OHU SBIISIOTCS TEPBUYHBIMU
MPOAYLIEHTaMU OpraHukd B MupoBoM okeane. Celuac U3BECTHO, YTO Ha J0JIF0 MHUpPOBOTO
OKeaHa BbINA/IaeT M0J0BHHA BCETO IPOM3BOACTBA IEPBUYHOM P OAYKIIUHU, BHIPAYKAIOILASCS B
KOJIMYeCcTBE (UKCHpoBaHHOTO yriepoaa. C BOIopocield HAYMHAIOTCS TPAKTHIECKH BCE
MOpPCKHE M IIPECHOBOJIHBIE MUILEBBIE LIENIH, KOTOPBIE YePE3 300IIAHKTOH, PAKOOOPa3HBIX
JOXOJAT 10 PBIO.

Hpyrum ciencrBrueM GoTocuHTE3a SBIISETCS BhIACIEHHUE Kucnopoaa. M 3necs Bogopocin
3aHUMAIOT JIMIUpYoLme Mo3uuy. Ha 100 Bogopociel NpuxoauTcs Kak MUHUMYM
MOJIOBMHA BCEH KUCIOPOAHOM TPOAYKIIMU Orocdepsl (3TO HAMHOTO OOJIbINE, YeM BKIAM
HA3eMHBIX JIECOB).

Kaxue omoenwvi svidensiom 6 C06D€M€HH012 cucmemamuxe?

B COBpeMeHHOﬁ CHUCTCMATUKE BBIACIIAOT JCCATH OTACIIOB BOI[OpOCJIGﬁI

1.Cune-3enenslie Bopopociu wiu nuaneu (Cyanophyta)
2.Kpacubie Bogopocnu (Rhodophyta)

3.3enensie Bogopocau (Chlorophyta)

4.3on0tucteie Bogopocnu (Chrysophyta)
5.luatomoBrie Bogopociu (Bacillariophyta)
6.2KenTo-3enensie Bogopociu (Xantophyta)

7.bypoie Bogopocnu (Phaeophyta)

8.ITupoduroBrie Bogopociu (Pyrrophyta)
9.9Brenossie Bosopocnu (Euglenophyta)

10. Xapossie Bogopociu (Charophyta)
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Tunsl Mmopgonornyeckoi 1udg ¢ epeHIHANMH CJI0eBHILA BOLOPOC/IeH

1.MoHanHast opranu3aius - XapakrepHasi Ui OJJHOKIETOYHBIX KTYTHKOHOCIIEB
(x;maMu IOMOHA/1a).

2.PuzonoguanpHas (aMeOouHAas) - XapaKTepHa sl BUIOB, TUIIEHHBIX TIJIOTHON 000JI0UYKH,
KOTOpBIE JUTSI IEPEABUKECHU S 00pPa3yIOT IUTOIIa3MAaTHIECKUE OTPOCTKU - PU3OMOAUH
(pu3oxiopuc).

3.IlaneMennmonaHast - 06pazoBaHa HEMOABUKHBIMU KIETKAMH, TOTPYKEHHBIMU B OOIIYIO CIH3b
(Terpacmopa).

4. KoxkkouHas - XapakrepHa il HEOJBHXKHbIX, OJIEThIX 000JI0UYKaMH, OJMHOYHBIX HJIH
COEIMHEHHBIX B KOJIOHUH WJIY IIEHOOMH KIIETOK (XJIopesuia, BOJIbBOKC). LleHoouu - komoHuu
OJTHOKJICTOYHBIX JKUBOTHBIX, B KOTOPHIX AH(depeHITUPOBAHBI (PYHKITUH MEKIY OTICIbHBIMU
TpyIImamMu 0CcoOeH.

5.Hutuaras - mpencraBieHa KIeTKaMH, COSAMHEHHBIMU B HUTH, IPOCTHIE UJIH Pa3BETBICHHBIE
(ymoTpuxc).

6.I'erepoTpuxanbHas (pa3HOHUTYATAs) - YCIOKHEHHBIM BapuaHT HUTYaTOU. [IpencraBnena
JIBYMsI TUTIAMH HUTEH - TOPU30HTATBHBIMU, CTENIOMMMHUCS IO CYOCTpaTy M OTXOASIIIMMU OT
HHUX BEPTUKATBHBIMU (CTUTCOKIIOHHYM).

7.IlnactuHuaTas (TKaHeBasi) - MPOM30IIUIA U3 HUTYATOMN ITyTeM JIETICHHS KIETOK HUTH B Pa3HbIX
HarpaBJIeHUsIX (YIbBa).

8.CudonanpHast (cuoHOBas) - OTIMYACTCS TEM, YTO MEXKTY KIETKAMHA HET KIETOYHBIX
MIEPErOPOJIOK, TO €CTh ATO KakK Obl OOJIbINAsT KIETKA C MHOXKECTBOM sifiep (0OTpuanym,
KayJeprna).

9.CudoHoKIamanbpHas - 3T0O MHOTOSICPHBIE KJIETKU, COCTMHEHHBIC B HUTYATBIE I HHOU (POPMBI
MHOTOKJIETOYHBIE TaJZIOMBI (Ki1amodopa).

Kaace Xpooxkokkosbie (Chroococcophyceae)

3TO KOJIOHHATIBHBIE, PeXKE OJHOKIETOUHbIE (OpMbI. Pa3MHOXKAIOTCS MPOCTHIM JIEIEHUEM
KJIEeTKH. MHOIMe XpOOKOKKOBBIE 00pa3yroT KOJIOHMH, KOTJa KIETKU MOCIIE AEIEHUs He
pacxonsTcs, a OCTalOTCs MOTPYKEHHBIMH B 00I1yt0 ciM3b. KOJIOHMU MOTYT HapacTaTh B
pa3HbIX HallpaBJICHUSX.

OcHoBHBIE pobl K1acca XPOOKOKKOBBIX Bojopociei - Microcystis, Gloeocapsa,
Merismopedia.

Pox Microcystis mmpoko pacnpocTpaHeH B IPECHOBOHOM IIJIAHKTOHE, T MOXET BbI3bIBAThH
LBETEHHE BOJBI. BUABI po/1a MUKPOIIMCTHC - BaXKHEHIIME TPOAYLIEHThI OPIraHUKHU U SIBJISIETCA
MUIIeH U1 MUKPO(AYHBI.

Kaace Xamecudonosbie (Chamaesiphonophyceae)

3710 31U (UTHBIE OTHOKIETOUYHbIE BOAOPOCIH, KIETKH KOTOPBIX U (depeHInpoBaHbl Ha
BEpPIIMHY U OCHOBaHHWE (OCHOBAHHEM OHU MPHUKPEILISIOTCS K CyOCTpaTy), a Takke HUTYATHIC
(opMBI M3 H30JIMPOBAHHBIX TOJICTOCTEHHBIX KIETOK. Pa3MHOXKal0TCS ¢ TOMOIIBIO SHIOCTIOP
(Buabl poma Dermocarpa, Pascherinema) u sx3ocmop (Chamaesiphon). Dupocmopst
O6pa?>YIOTC}I ACJICHHUEM ITPOTOoILIacTa MaTepI/IHCKoﬁ KICTKHN B TPEX-YETHIPCX HAIIPABJIICHUAX, A
3aTeM JOUYEPHUE KIETKU BBIXOAT HapyXKy 4epe3 pa3pblB KIETOUHON CTEHKH. DK30CIOpPbI
00pa3yroTcsi MyTeM OTIIHYPOBBIBAHUS OT MATEPUHCKOW KIETOYHOW CTECHKHU IMY3BIPHKOB C
KIICTOYHBIM COACPIKUMBIM.

90



Kunacc I'opmoronueBnie (Hormogoniophyceae)

FOpMOI‘OHI/IeBHe - 3TO HUTYATBIC CUHC-3CJICHBIC BOAOPOCIIN, Y KOTOPBIX MPOTOINIACThL
COCETHUX KJIETOK COOOIAOTCS MEXIY COo00# ¢ MOMOIIBIO TIa3MoecM. PasMHOXarOTCs
TOPMOI'OHHUAMHU U CIIOpAMH. Kiacce COJACPKUT TPH MMOPpAAKa: OCHUIIATOPUEBLIC
(Oscillatoriales), nocroxoBbie (Nostocales) u cruronemoBbie (Stigonematales).

Hopsanox Ocuminaropuebie (Oscillatoriales)

Hutyarsie romorutHbie BOgopocin. OCHOBHOM MPEACTaBUTENb PO OCIIHILTIATOPHU S
(Oscillatoria), BuIBI KOTOPOTO YACTO OOPA3yrOT 3CJCHYIO MJICHKY Ha BJIAXKHOW 3eMIIC U
MOIBOHBIX MpeaMeTax. JJIMHHBIC HUTH OCIIMIIIATOPUH CII0XKEHBI U3 IIUJINHIPUICCKUX
KIETOK. POCT MPOMCXOIMT B pe3yibTare MOMEPeYHbIX ACTCHUIN KICTOK. PasMHOXKal0TCs
TOPMOTOHUSIMHU.

Mopcko#t peacTaBuTeNhb MOPSAKA OCIUILIATOPUEBBIX - PO TPUXOASCMUYM
(Trichodesmium), HUTH KOTOPOTO COOpPAHBI B ITYUKH.

IHopsinox Hoctokosnbie (Nostocales)

B nopsinok 00beIMHEHBI TOPMOTOHHEBBIEC BOJIOPOCIH C TETEPOIIUTHBIMHU (Pa3HOKIECTOYHBIM )
HEpa3BETBICHHBIMU HUTSMH U HUTSIMU C JIOKHBIM BeTBJIeHHEM. OCHOBHBIE ITPEICTABUTENH:
pon anabena (Anabaena) ¢ oAMHOYHBIMU WM COOPAHHBIMU B HEMPABHIIbHBIC CKOTIJICHHS
HuTAMH; adann3omMeHoH (Aphanizomenon), HUTH KOTOPOrO COOpPAHBI B ITYUKH KJIH YEIIYHKH,
HocTok (NOStoC), oOpasyronmii CIU3UCTHIE WA CTYJCHUCThIE KOJTOHUU; KATTOTPHUKC
(Calothrix); pusynspus (Rivularia); rmeotpuxus (Gloeotrichia) u mp.

Hopsinok cturonemosbie (Stigonematales).

DTO HUTYATHIE BOAOPOCIH C HACTOSIIMM BETBJICHHEM.

OcHOBHBIE ITPEICTABUTENN Poja cTuroneMa (Stigonema) u macturoxinamyc (Mastigocladus).
Otaea Kpacubie Bogopociau (Rhodophyta)

Kpacusle Bogopocnu (6arpsHKH) MHOTOYUCIIEHHAs TpyIna BoAopociiei (0koio 4 Thic.
BHJIOB), B OCHOBHOM OOHMTAIONIMX B MOpE. PazMepsl BapbUPYIOT OT MUKPOCKOITMYECKUX A0 1 -
2 M. ®opMbI OarpsiHOK Ype3BbIUYAHO Pa3HOOOpa3HbIE - HUTEBUIHBIC, IJTACTHHYATHIE,
Kopasutononoousie. KpacHbie Bogopociu coaepskar xiopoduiuisl a, b u d, kapotunsr,
KCaHTO(HIIBI, a TaKoKe MUTMEHTHI U3 TPYIIbl OMJIUIPOTEMHOB: CUHHE - (UKOI[MaHUH U
anoQUKOLIMaHUH, KPaCHBIN - PUKOIPUTPUH. Pa3MHOKaI0TCS BEreTaTUBHBIM, OECIIONIBIM U
IIOJIOBBIM ITyTEM.

JUist OMHOKIIETOYHBIX M KOJIOHHATBHBIX (POpM OarpsiHOK XapakTepHO BETreTaTHBHOE
pasMHOXKeHHe. Y 0osiee BBICOKOOPTaHU30BAaHHBIX KPACHBIX BOJIOPOCIIEH BETEeTaTUBHOE
pa3sMHOXEHHE He 0TMedeHO0. HekoTopble ux HUX 00pa3yroT CIOPBHI.

[onoBoii mporecc ooramusbiid. Ha pacrennn - ramerodure 00pa3yroTcs )KEHCKUE U MY>KCKHE
MOJIOBBIE KIETKU (raMeThl) 0e3 KIyTUKOB. MyKCKre raMeThl BhIOpachiBalOTCS HAPYXKY U
IIEPEHOCATCSI TOKOM BOBI. JKEHCKHE raMeThl OCTAlOTCSl Ha pACTEHUU U HE BBIXOST B
OKPYXKAIOIIYI0 Cpeay MpH Omao10TBOpeHUH. CIopodUTHI TUTION THBI U UMEIOT TAKOW Ke
BH/JI, KaK U TaMeTO(UTHI, 3TO, TaK Ha3bIBaeMas, H30MOp¢Has cMeHa mokonenuit. Ha
criopoduTax 00Opa3yrOTCs CIOPHI.
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KpacHble Bogopociu UCIob3yI0TCS YEIOBEKOM B MMUILEBOM mpoMbllieHHOCTH. Hanpumep,
IIMPOKO M3BECTEH MOJIMCAXapU/]] arap, MOJydaeMblil U3 pa3HbIX BUJOB OarpsHoOK.

OTnen nenaT Ha ABa Kiacca: 6anrueBble (Bangiophyceae) u ¢uiopuaen (Florideophyceae)
Kunacc 6anrueBsbie (Bangiophyceae)

OO0benHseT OAHOKIETOYHbIE, KOJIOHHAIbHbIE 1 MHOTOKIIETOUHbIE (popMbl. Poct
muy3HBIi, B pe3ynbTaTe AENEHUs BCeX KIETOK cioeBuia. KieTku copepxar ofHO Sapo co
3B€314aThIM XpOMAaTO(GOPOM (KPYHHBII XIOPOIUIACT) U OJHUM LIEHTPAIbHBIM IHPEHOU IOM
(Tenblie BOKPYT KOTOPOTO MPOUCXOAUT OTIOKEHHE 3aI1aCHBIX TUTATEIbHbBIX BEILECTB).
Pasmuoxenue 6ecnionoe. IlonoBoe pazMHOKEHHE U3BECTHO TOJIBKO Y CaMbIX
BBICOKOOPIaHM30BaHHBIX ITPEICTABUTENEH Ki1acca. BoIbIIMHCTBO BUIOB OOMTAIOT B IIPECHBIX
BOJIOEMAX WJIU ITOYBE.

OcHosublie peacTaputenu: mopdupuauym (Porphyridium), xpooreme (Chroothece),
rorrotpuxyM (Goniotrichum), acreporutuc (Asterocytis), mopdupa (Porphyra).

Kanace ¢paopunen (Florideophyceae)

Kracc o0beqiHsIeT MHOTOKIETOYHBIE CIIOXKHO opraHu3oBaHHbIe (opmbl. KieTku
OJIHOSIIEPHBIE, PEIKE MHOTOSACPHBIE ¢ TPUCTEHHBIME XiI0poractamu. [logoBoe
pa3MHOKEHHE CBOWCTBEHHO BCeM (WIOPHUICSIM, €CITH OHO OTCYTCTBYET, TO TOJIBKO TTPH
BTOPUYHOU yTpaTte. Y HEKOTOPBIX MPEACTABUTENICH N3BECTHO OECIT0JI0e PAa3MHOKCHHE
criopamMu. bobIMHCTBO BU/IOB Kiacca - TUITMYHBIE MOPCKUE OOMTATENH, paCPOCTPAHEHHBIE
110 BCEMY 3€MHOMY IIapy.

OCHOBHBIC ITPEJICTaBUTEIN: TPECHOBOIHBIE OaTpaxocniepmyM (Batrachospermum) u nemanes
(Lemanea), mopckue menobe3us (Melobesia), muroramuuon (Lithotamnion), xopaminna
(Corallina).

Otaea 3eaennie Bogopocu (Chlorophyta)

Campbiii KpynHBIH oTaen Bogopociel (13 Toic. BU10B). XapakTrepHo 00JIbIIOE MHOTOOOpasue
(opM: OTHOKIETOUYHBIE, HUTUYAThIC, KOJJOHUaIbHbIE. Hanboee OIM3ku K BHICIIMM
pacTCHUAM. Hpe,[[CTaBJIeHBI BCC TUIIBI III/I(l)(I)epeHLII/IaL[I/II/I CJIOCBHIIIA: MOHaaHasA, KOKKOHUJHAas,
najabMeJUIONJHAS, HUTUATasl, TIJIaCTHHYATas1, ChoHaIbHAsL. [|J1si IpecTaBuTeNnei XxapakrepHa
YHCTO 3e/IeHast OKpacKa, Tak Kak Cpe/id MUTMEHTOB mpeobianaet xiaopoduut a u b. Kpome
TOTO, IPUCYTCTBYIOT MMMEHTHI: KAPOTUHBI U KCaHTO(UIUIBI. JKecTKas KieToyHasi CTEHKa
CIIO’KEHA IIeJUTIONI0301 M IEKTHHOBBIMH BEIIECTBAMU. 3allacHbIE BEIIECTBA - Kpaxmal U
MacJo.

PasMmHOKeHHE BereTaTUBHOE, OSCIIONIOE U ITOJIOBOE.

OOHUTAIOT MPEUMYIIECTBEHHO B MIPECHOBOIHBIX BOJOEMAX, XOTS BCTPEYAOTCS] M MOPCKHE,
MOYBEHHBIE U Ha3eMHbIE (JOPMBI.

OTxen BKIIOYAET B ce0s Clieayrolie Kiacchl: BoJbBoKcoBbIe (Volvocophyceae),

nporokokkoBbie (Protococcophyceae), ynorpuxkcosnie (Ulotrichophyceae), konbiorarsi
(Conjugatophyceae) u cudonossbie (Siphonophyceae).
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Kuaacc BoabBokcoBbie (Volvocophyceae)

Haunbonee npuMUTHUBHBIE IPECTaBUTEINN 3€JIEHBIX BOAOpOciel. Berpeuarores kak
OJHOKIIETOYHBIE ¥ KOJOHUAIBHBIE (POPMBI. THITMUHBIM IIPEACTABUTEIEM OJHOKIETOUHBIX
sBiseTcs ximamugomonaaa (Chlamidomonas). KieTku XimaMuIOMOHAIBI KMEIOT
[IAPOBUIHYIO WK DIUTHIICOMTHYIO (JOPMY M MOKPBITH 000JI0YKON M3 TEMHUIIEILIFOIO3bI 1
MEKTHHOBBIX BelecTB. Ha mepeineM KOHIIE KIETKH PacIojiaraloTcs IBa KIYTHKa, y
OCHOBAHMSI KOTOPBIX HMEIOTCS JIBE MYJILCHPYIOIIME BaKyoJH. BCIO BHYTPEHHIOI YaCTh
KIETKA 3aHHMAET IPOTOILIACT C KPYITHBIM MTHPEHOMIOM C KpaxMaabHO#M cdepoi.
Pa3sMHOKaeTCs XJIIaMHIOMOHaa GECITONBIM ITYTEM IIPH [TOMOIIM JIBYKIYTHKOBBIX 300CIIOP.
KpoMe Toro, BO3MOKHO U I0JI0BOE Pa3MHOKEHHE MEHOTHUECKUM JEJIEHUEM KIETOK C
00pa3oBaHUEM JBYKI'YTHKOBBIX I'aMeT.

Jlpyroii THIUYHBIN MPEICTABUTEIH BOJIbBOKCOBBIX KOJIOHHATIBHBIN poJ1 BOJIBBOKC (VONOX).
Kononuu BobBOKCa UMEIOT BUJI CIIM3UCTHIX IIAPOB, JUMETPOM JI0 2 MM, T10 iepudepun
KOTOPBIX PaCIOI0KEHbI COSMHEHHbIE MIa3MOIECMaMU XJIaMHJI0MOHAI0T0/TI00HbIE KIIETKH.
Kietku B koioHUYU OBIBAIOT JBYX TUIIOB - BEr€TaTHBHBIE, 00JI€€ MEIKNE U MHOTOYUCIICHHBIE
Y KpYyITHbIE TeHEpAaTUBHBIE, pa30pOCaHHBIE MEX/Ty BEreTaTHBHBIMU KiIeTKaMu. 13
TeHEepPaTUBHBIX KIETOK 00pa3yloTcs MapTeHOTOHUIMHU (KIETKU OeCrooro pa3MHOKEHHUS) U
OOTOHMU (’KEHCKUE TOJIOBBIE TAMEThI) U aHTEPUIUU (MYKCKUE TTOJIOBbBIE KIETKH ),
OCYLIECTBIISIIOIIE TTOJIOBOM MpoIiecC.

Kuaacc nporokokkoBbie (Protococcophyceae)

3TO HEMOABM)KHBIC KIIETKU C INIOTHOM 000JI0YKOM U KOJIOHUU TaKUX KIETOK. BOJIbIMHCTBO
IpeAcTaBUTENEH Klacca UMEET KOKKOMAHYIO CTPYKTypy. Kierounast 006oouka 1emoao3Has
WJTU C TPUMECHIO MIEKTUHOBBIX BEIECTB (y HU3LUIMX MPECTaBUTENENH MOKET COCTOSIT
MTOJIHOCTBIO U3 NEKTUHA). becronoe pa3MHOKEHHUE OCYILIECTBIISETCSA C ITOMOIIBIO
JBYXKTYKTUKOBBIX 300CIIOp, I10JOBOW MPOLECC - IPU MOMOIIM MOABUKHBIX
JBYXKTYTUKOBBIX H30TaMeT (M30raMusl - MPOIECC CAUSHUS OAUHAKOBBIX OJHOSICPHBIX
raMeT B 3UTOTY.

Hckmouenne coctaBiisieT TOIbKO Bogopocib ximopeiuia (Chlorella), y kotopoii orcyrcTByroT
MOABMIKHBIE CTATUU MPU OECIIOIOM Pa3MHOKEHHUH U HE XapaKTEePeH MOJIOBOM mpoliecc.

OcnosHubie npencrasutenu: xnopesuia (Chlorella), xmopokokkym (Chlorococcum),
npoTokokkyc (Protococcus).

Kanacce yinorpukcossie (Ulotrichophyceae)

Ouensp pazHooOpa3Has rpymia HUTYAThIX U MJIACTUHYATHIX BOJIOPOCIIEi, OOMTAIONMX B
COJICHBIX U MPECHBIX BojoeMax. CTpOeHUE HUTEH MOXKET OBITh TTPOCTHIM HIIH
Pa3HOHUTYATHIM (TeTepoTpuXaabHbIM). [ImacTuHuaTbie GopMbl OBIBAIOT OJHOCIONHBIMU U

JIBYXCIIOMHBIMH.

becnonoe pasMHOKEHHUE OCYILIECTBIACTCS MOABUAKHBIMU 300criopaMu. [1os10oBbIHM mporiece
HU30TaMHBIH.

Ocnosuslie npeacraputenu: ynopukce (Ulothrix), ymesa (Ula), monocropoma (Monostroma)
u JIp.
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Kunacc konsrorarsl (cuemisinku) (Conjugatophyceae)

Krnacc 00beuHseT 0JHOKIETOUHbIE U HUTYATHIE (POPMBI C OCOOBIM THUIIOM ITOJIOBOTO
Ipouecca - KOHbIOTAIUEH.

Konbroramus (Jiat. conjugatio - CIUsSHUE, COEIMHEHNE) - MPOIIECC CIUSIHUE TPOTOIIACTOB
JIBYX BETETAaTUBHBIX KIETOK, BHITTOTHSIONMX (DYHKIIUIO TaMeT.

CrnusiHuE MPOUCXOAUT Yepe3 CreNaTbHbIN KOHBIOTAIIMOHHBIN KaHal. Pa3nenuTs KIeTK Ha
MYXKCKHUE U )KEHCKHE WHOTJa ObIBAET JOBOJIBHO TPYIHO U BO3MOXHO TOJIBKO IO MPOIIECTBUIO
HEKOTOPOTO BPEMEHHU: KIETKOH ¢ )KEHCKON MOTEeHIUeH Oy/IeT KiIeTka, KOTopasi COJIEP>KUT
3uroty. Ho yacto cnusiHue nmpoTomniacToB MPOUCXOAUT B KOHBIOTAIIMOHHOM KaHaJe,
KOTOpPBIH C 3UTOTOM pa3pacTaercs 10 CTEHOK MAaTEPUHCKUX KIETOK. DTO SBJICHUE
Ha0r01aeTCs B cllydae, KOrjaa JBMKEHHE TPOTOILIACTOB MO KaHATY UJIET C OAMHAKOBOU
CKOpOCThIO. B Takom ciydae, roBopsT 00 n3oramuu. Y HanboJiee pa3BUTHIX MPEICTABUTENICH
CIEIUISTHOK COJIEP’KUMOE OJIHON KJIETKU MEPEeTEeKaeT B IPYTyI0 ¢ 00pa3oBaHUEM 3UTOTHI. JTO
SIBJICHUE TTOJYYNII0 Ha3BaHHUE TeTeporaMiuy MM aHU30raMUuM (OT Tp. TeTepO -JIPYyroul, aHmu30c
- HepaBHBIH+TaMoC - Opak). [locie meproaa Moxost 3UroTa MpopacTaeT U AaeT HadaIio OJHOM
WJTU HECKOJIBKUM MPOPOCTKaM. {711 HOpMAJIbHOTO MPOTEKAHUS KOHBIOTAII M HEOOXOIUMBI
OnmarompusTHBIC YCIOBUS: Terias Boaa (oT +15 1o +24 0C) u HHTEHCUBHAS OCBEIIICHHOCTb.
Konproranus gmutcs He 6osee 14 qHel, HaunHas 0T 00pa30BaHU I KOHBIOTAITHOHHBIX
KaHaJIOB JI0 CO3PEBAHUS 3UTOTHI.

Tarke OTIIMUKUTETBHON YePTOH KJ1acca SBJISIETCA IMOJHOE OTCYTCTBUE B UX KU3HEHHOM LIMKIIE
MOABMKHBIX CTaguii. XpomMaTtohophl Bceraa ¢ MUPEHOUIOM, IJIACTUHYATOTO TUIIA U OYCHB
paszHooOpasubie o Gopme. KOHBIOraThl KOCMOIIOTHUTHYHBI M KX MOKHO BCTPETHTH B JTFOOOH
TOYKE 3eMHOTO Iapa, BIJIOTh 10 AHTApKTHbI. JKUBYT CIEIUISHKA B TPECHOU U UyTh
MOZICOJICHHOM BOJIe, HO THITUYHO MOPCKUX (opM cpean HUX HeT. Kpome Toro, BcTpeuarorcs
MpeACTaBUTENS KJlacca U Ha 3eMJI€ - BO MXaX, Ha CKajlaX, ChIPOM 3eMJIe U JIaXKe Ha JIeTHHUKaX.

OcHOBHBIC ITPEICTABUTENN: ciuporupa (Spirogyra), 3uraema (Zygnema), MyKoIus
(Mougeotia) u ap.

Kunacc cuonossie (Siphonophyceae)

[IpencraBuTenu 3TOro Kiacca He UMEIOT KIETOYHOTO cTpoeHus. CIIOeBHUILE ITUX BOJIOPOCIIEit
MIPEACTABIISAET OJJHY TUTAHTCKYIO KIETKY C OJHHM WJIM MHOKECTBOM s1ep. MHoraa takas
KIeTKa ObIBacT pa3ieliecHa Ha CETMEHTHI ITeperopoikamMu. Takas CTPYKTypa Ha3bIBaeTCs

CU(OHHOM.

CudonoBsle - camasi IpeBHss IpyIina 3ei1eHbIx Bogopocieit. boiee 90% mpencraBureneit
TPYIIIBI OOMTAIOT B MOPSIX, HO €CTh ¥ IIPECHOBOIHBIE (DOPMBI.

HauGonee Tunuunbie npeacraButenn: kaynepna (Caulerpa), komuym (Codium), masukmamyc
(Dasycladus), aneroGymsipust (Acetobularia).

Ortaea 3010TucTbie Bogopocau (Chrysophyta)

K otneny oTHOCATCS MUKPOCKOITMYECKHE BOIOPOCIIH, XJIOPOILTACTHI KOTOPBIX OKPAIICHBI B
30JIOTUCTHIN IIBET. VI3 MUTMEHTOB U3BECTHBI XJIOPO(HILT a, €, MHOTO KapOTHHOUIOB
(KapOTHHBI, KCAHTO(PHILIBI - PYKOKCAHTHH ).
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B mporecce poTocHTE3a BMECTO KpaxMayia y 30J0THCTBIX BOJIOPOCIIeH oOpa3yercs
JICMKO3KWH. BhIBAIOT OJHOKIETOYHBIMH, KOJJOHHAJBHBIMA 1 MHOTOKICTOYHBIMH.
XapaxrepusytoTcss 00JbIIMM MHOrooOpasueM (GopM Tauioma - aMeOOUIHBINA, MOHAHBIN,
MaJIbMEJUION IH I, KOKKOU 1B, HUTYAThI, PA3HOHUTYATHIN U IJIACTUHYATHIN.

Pa3MHOXar0TCs TPOCTHIM JICTICHUEM KIIETKH, y9aCTKAMHU KOJIOHUU MJIM MHOTOKIIETOYHOTO
TayuiomMa. becronoe pasMHOKEHHE OCYIIECTBIISIETCS TIPU IIOMOIIM OJHO - WITH
JIBYXKT'YTHKOBBIX 300CIOp, peke ameOou10B. [10J10BO# mpoiiecc M30raMHbId, X0J10raMust
(pOCTEUIIMIA THTI TIOJIOBOTO MPOIIECCa, TPH KOTOPOM CIMBAIOTCS HE CIICIIHATU3UPOBAHHbBIC
raMeThl, a [eJIbie OTHOKJIETOYHBIE OPTaHU3MBbI, BHICTYITAIONIME HA ONPEICICHHOM dTaIle
KU3HU B POJIM TaMET) WJIM aBTOTaMHbI# (=CaMOOIUIOIOTBOPEHUE - CIIUSHUE JABYX sIIEP,
HaxXO/SIIMXCSI B OJTHOM KIIETKE).

PacnipocTpaHeHbI B OCHOBHOM B IIPECHBIX BOAX, OCOOCHHO XapaKTePHbI JUIS KHCIIBIX BOJ
c(arHoBBIX OOJIOT.

OTIle.]'I BRJIIOYA€ET IATH KJIACCOB:

Kaaccst OCHOBHBIE NpeICTABUTE TN
xpusononossie (Chrysopodophyceae) xpuzamebda (Chrysamoeba)
xpuzomoHasoBsie (Chrysomonadophyceae) xpomynmuHa (Chromulina)
xpu3okaricoBbie (Chrysocapsophyceae) runpypyc (Hydrurus)
xpusoctepoBbie (Chrysosphaerophyceac) snuxpusuc (Epichrysis)
xpusoTpuxoBbie (Chrysotrichophyceae) Hemaroxpusuc (Nematochrysis)

Otnen Inatomosbie Bogopocan (Bacillariophyta)

Otnen HacyuTeiBaeT okoy1o 10 Teicssy BUA0B. O TIIMYATENLHON OCOOEHHOCTRIO UATOMEN
SIBJIIETCS] HAJIMYKME TBEPIOTO MaHLUPSI U3 KpEMHE3eMa, KOTOPbIN COCTOUT U3 IBYX MOJOBHHOK
- BepxHel OOJIbILON SMUTEKU U HIKHEH, MEHEee KpYHON rMnoTeku. bonblmHCTBO qruaToMei
UMEET JIBYCTOPOHHIOI0 CUMMETPHIO M CIIOCOOHOCTh MEPEIBUTATHCS MO CyOCTpaTy MpH
nomonm 1mBa. [1loB mpezacrasisier coO0i 1enb B CTBOPKE MaHIUPA. J{BHKeHHE IUTOIIIa3Mbl
U TpeHue o0 cyOcTpaT u obecrieunBaroT ABUKEHUE. J[MaTomen ¢ paanaabHbIM CTPOCHHEM
TaKOTO IIBa HE UMEIOT.

Pa3MHOkat0TCsl IMaTOMOBBIE BOJOPOCIIH IPOCTHIM JielieHreM KieTku. [Ipu 3Tom nporomiact
YBEIMUYUBAETCS B 00bEMeE, B pe3ynbTaTe 4ero Teku pacxoasarcs. IIpororuact aenutcs u
MUTOTUYECKH (MHUTO3) IEIUTCS AApO. B KaXka0l MOJOBUHKE KIETKH JOCTPaUBaETCs
TUIIOTEKA. 3aTeM KJIETKa MOXKET JAEIUTHCS €llle HECKONIBKO pa3. B pesynbrare, pazmepsl
KIETOK YMEHBIIAIOTCSA B HECKOJIBKO Pa3 [0 CPAaBHEHUIO C pa3MepaMy II€pBOHAYAIbHON
wieTkd. Torna nuatoMen o0Opa3yroT ayKCOCIOPBI, KOTOPBIE CBS3AHBI C MTOJIOBBIM IIPOLIECCOM.
BereratuBHbIE KIETKU 1MAaTOMOBBIX BOJIOpOCiel TuIionubl. [lepen monoBsIM fenenneM
MIPOUCXOIM Meii03. YiKke ranjouHble (mociie Meio3a) KIeTKU MOJAXOAAT APYT K JIPYry,
Pa3ABUIAIOT CTBOPKU U UX Spa CIMBAIOTCS MOMAPHO, 00pa3ys OJHY UJIH JBE AUIIOUHBIE
ayKcoCIIOpbl. AyKCOCIIOpPBI PacTyT M CO BPEMEHEM IPEBPAIAIOTCS B BEr€TaTUBHBIE OCOOU.

Jlnaromen 0OMTaIOT B OCHOBHOM B BOJIOEMaX, HO MOTYT BCTPEYAThCS U B TOYBAX, OCOOCHHO
BIIQXKHBIX U 32007104eHHBIX. OcaAasch Ha THO B TEUEHHE MHOTUX MUJUIMOHOB JIET,
JMATOMOBBIE BOAOPOCTH CPOPMHUPOBAIU OCATOUYHYIO TIOPOIY - AUATOMMT.

95



B HaACTOALICC BPpEMs ANMATOMECHU ACIATCA Ha JIBa KiIaCcCa: HEHTPUYECCKUE TUATOMCEH
(Centrophyceae) u mennaTubie guaTomen (Pennatophyceae).

Knacc uenrpuueckue nuaromen (Centrophyceae)

[IpencraBuTeNy MEHTPUUECKUX TUATOMEH UMEIOT Pa3InuHy0 GOopMy CTpOEHUS KIETOK, HO
BCE OHH 00JIAJAt0OT paaualibHON cuMMmeTpueit. KileTkn MoryT OBITh OAMHOYHBIMU JTU
COCIMHEHHBIMU B HUTEBUIHBIC UJIU IIETTOYKOBUIHBIE KOTOHUH. DopMa BX MOXKET OBITh
KPYIJIOH, SJUTHTICOMTHON, OOYOHKOBHTHOM, TPU3MATHUYECKOH.

HeHTpH‘ICCKI/Ie AUATOMCH - 9TO NPCUMYILIECCTBECHHO MOPCKUC (l)OpMBI, O6I/ITaIOH_[I/IC B
IaHkrone. B IMPCCHBIX BOJOCMAX HUX MaJIO.

OcHoBHbIe TpencTaBuTenu: Mesio3upa (Melosira), tamaccuosupa (Thalassiosira),
axruHonukioc (Actinocyclus), oumnynedus (Biddulphia).

Kunacc nennatubie nnaromeu (Pennatophyceae)

[laHUMpPH MEHHATHBIX IUATOMEN UMEET MPOJOJIBHYI0 CUMMETPHI0. CTBOPKH B OUEPTAHUSAX
6BIBaIOT JII/IHef/'IHBIe, JITAHOCTHBIC, SJNIMIITUYICCKUC, PCIKC 6y.]IaBOBI/IﬂHBIe, CUMMCTPUYHELIC ITO
OTHOIIICHUIO K TIPOJIOJIBHOM U TTOMEPEYHOM IMIIOCKOCTSIM (MHOT/IA TOJIBKO K OJTHOM U3
MIocKocTeii ). JKuByT neHHaTHbIE TMaTOMEU MPEUMYIIIECTBEHHO B OEHTOCE MOpel U
MPECHOBOJIHBIX BOJIOEMAX, PEXKE B MIJIAHKTOHE.

OcHoBHbIie nipencTaputenu: hparwisspust (Fragilaria), tademnsapus (Tabellaria), naBukyna
(Navicula).

Ortnea xearo3esneHble Bogopociau (Xantophyta)

XenTo-3e1eHbIe BOJOPOCIN MOTYT UMETh OJHOKIETOYHBIE )KTYTUKOBBIE, KOKKOUTHBIE,
HUTYAThIC U CU(OHATBHBIE (POPMBI. XIJIOPOTLIIACTHI IM CKOBUHOU (hopMbl. Conepxar
MUTMEHTHI XITOPOQHIUT 8 U C, KAPOTHHOMIBI. 3allacHbIC BEIECTBA - TIIIOKAH, JKUPBI.
Pa3MHOXaIOTCS 32 CUET AeNICHHSI KIICTKH HJIH OJIOBBIM ITyTeM (M30raMusi, 00TaMHMsl).

Ocuosublie npeactaputenu: pusoxiopuc (Rhizochloris), xmoporennym (Chlorothetium),
tpubonema (Tribonema), Gorpuanym (Botrydium).

Otaeq 0ypbie Bogopocau (Phaeophyta)

Bypble Bomopociy - BBICOKOOPraHM30BaHHAas TPyIina BOJOPOCeH, OOUTaroIast B MOPSIX.
CBouM HazBaHueM Oypble BOAOPOCIH 00s3aHbI HATMYHIO B UX KIIETKaX MUTMEHTA
(yKOKCaHTHHA, KOTOPBIH MackupyeT xi10po¢uiuiel a u C. Hanmnume murmenTa ykOKCaHTHHA
ABIIAETCS (PM3HOJIOTHUYECKUM IMPHUCIIOCOOIeHHEM K POTOCUHTE3Y 101 BOAON. DYKOKCAaHTHH
CIOCOOCH yIaBIMBAaTh CHHUM IIBET, KOTOPBIN MPOHUKAET B BOAY 3HAYUTEIBHO TITy0xKe
KpacHOTo (XJIOpO(UIUIBI YIAaBIMBAIOT TOJIBKO OOJiee JUTMHHOB OJIHOBBIM KPAaCHBIN LIBET).

D opMbI BOJIOPOCIICH - HUTYATAS M TAJUIOMHAs. 3alacaroT YIJIEBOIbl B BUJIE PACTBOPUMOIO
JamMuHapuHa U MaHHUTA. Kpome Toro, Oypbie BOAOPOCIH 3a1aCat0T KUPBI.

Pa3sMHOXeHHE BereTaTUBHOE (OTI[GJ'II/IBHJI/IMI/ICH qaCTsiaMHU CJ'IOCBI/IH_Ia), Oecroioe ()I(l YTUKOBBIC

300CHOpPHI) U MOJIOBOE (M30raMus). Y MHOTHX OypbhIX BOJOPOCIEH raMeTOQUT OTINYATCS OT
criopoduTa 1 HabI0JaeTCs CMEHA MOKOJICHUH U SIIEPHBIX (a3 B LIUKIE Pa3BUTHUSL
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Byprie Bopopociu UMEIOT J0BOJIBHO 0OJIbILIOE X03HCTBEHHOE 3HaueHue. M3 Hux
U3TOTOBJISIFOT aJIbTUHATHI (COJM AJIbITMHOBOM KHCJIOTHI, TPUMEHSEMbIE KaK CTaOUITN3aTOPBI
PacTBOPOB U CYCIIEH3UM B MUIIEBON MPOMBIIIIEHHOCTH ). OHU UCIOJIB3YIOTCS MPU
M3rOTOBJICHUH IJIACTMACC, CMa30YHbIX MaTepuaioB U T.1. Kpome Toro, Oypbie Bogopocau
UCIIOJIB3YIOTCA B MUY (JIAMUHApPUU, aJIapUH ).

Ha xaxue xknaccwl oensmes Oypvie 6o0opociu?

Bypbie Bogopocnu aensaTcs Ha fBa kiacca: (pao3oocnopoBbie (Phaeozoosporophyceae),
uukJiocnoposbie (Cyclosporophyceae).

Kaace ¢gro300cnoposnie (Phaeozoosporophyceae)

I'maBHast 0COOEHHOCTH KJIacca - 3TO CYLIECTBOBAHUE FAMETO(PUTOB U CIIOPOGUTOB KaK
CaMOCTOSITEIbHBIX (OPM pa3BUTHSL.

OcHoBHbIC nTpecTaBuTeNN: dKToKapnyc (Ectocarpus), mukruocudon (Dictyosiphon),
kyriaepust (Cutleria), nuxruora (Dictyota), mamunapus (Laminaria).

Kanacc nuxnocnoposbie (Cyclosporophyceae)

VY npencraBuTeneil kacca raMeToUTh Pa3BUBAIOTCS B CIOEBUIIE criopoduTa BUAE €O,
BBICTHJIAIONIETO YITYOIeHUs (KOHIENTAaKY/Ibl WITH CKauIun ).

OcHosHbIie npencTaButenu: Gykyc (Fucus), capraccym (Sargassum), maypsuiuiea (Durvillea).
Otaen nupodurobie (Pyrrophyta)

DTO CBOCOOPA3HBIN OT/IET BOJOPOCIIEH, MMPEICTABICHHBIN B OCHOBH OM OJTHOKJIETOUHBIMH
OpraHU3MaMHM, PaClPOCTPAHEHHBIMHU B MOPSIX U MPECHBIX BojjoeMax. OTINUNTENbHON
0Cc00EHHOCTHIO TUPOPUTOBBIX BOJIOPOCTICH SABIISETCS UX JOPCOBEHTPAIBHOE CTPOCHHE
(cmuaHO-OpromHOE). JIpyroli pu3HaK, OTIUYAIONMA MPEICTaBUTENICH THPOPUTOBBIX OT
JPYTUX OTAENOB, 3TO HAIMYKE ABYX HEPABHOBEIUKHUX KTYTUKOB, OTIMYAIOUMXCA TAKKE U IO
¢bynkusaM. BakHas uepra npeacTaBuTeNei OTaeNa - 3TO HATHYHE Y HUX INIOTKH, HMEIOIIeH
BU/JI MEIIKa HMJIH TPYOBHI.

[MupoduToBbIE BOAOPOCIH YpE3BBIYANHO Pa3HOOOPA3HBI [10 OKPACKE.

Pa3MHOXeH1Ee B OCHOBHOM BCTCTATUBHOC, ITYTCM MPOAOJILHOTO ACIICHUA KIICTKH, PCKC
HaOJro1aeTcst Oecroioe pa3MHOKEHUE 300CcopaMu U aBTociopamu. [TostoBoit mporiecc
JOCTOBEPHO HE U3BECTEH.

OcHoBHBIC npencTaBuTenu: rumuonaryM (Gymnodinium), meparuym (Ceracium)
Otnea JBriaenossblie (Euglenophyta)

Odenb cBOeoOpa3Hasi rpyIina OJHOKIETOUYHBIX MOABMKHBIX BoJopocieil. CucremMaTnyeckoe
MOJIOKEHHE IBIVIEHOBBIX JI0 CUX IIOP TOUHO HESICHO - 300JI0TH OTHOCST UX K YKMBOTHBIM (THUII
Protozoa), 60TaHMKH K pacTeHUSAM. DBIJICHOBBIC COJCPIKAT MUTMEHTHI XJI0poGLIbl a u b, HO
B TEMHOTE CIIOCOOHBI YTPaYMBaTh UX U MEPEXOIUTH Ha TeTepoTpoHOEe MUTaHHUE. Y HUX
OTCYTCTBYET KJIETOUHas CTE€HKa, €€ (yHKI MU BBINOIHSAET OeNKoBas neyukyna. Mmeror
130K M MYJIbCUPYIOLME BAKyoJH. 3amacaroT YIJIEBOABI B BUE TapaMHUIIOHA.
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Pa3mHOXaroTcs OecIonbIM ITyTeM JIeNIeHHs KIeTKu HaaBoe. [lonoBoe pasMHOXKEeHUE HE
HaOII0aeTCsl.

B ocHOBHOM npecHOBOIHBIE (OPMBI.

OcHoBHBIC TpencTaBuTeNy: 3BIIeHa (Euglena)

Ornea Xapossbie (Charophyta)

HaunGonee cinokHO ycTpoeHHBIE BOJOPOCIH - UX TeN0 TU(hepeHIMPOBAaHO HA Y31kl U
MeX0y3/1usl. B y3nax Haxondrcss MyToBKM BeTBe. PacipocTpaHeHbI B IPECHBIX U
CJ1a00COJIEHBIX BOJIOEMAX, 7€ MPUKPEIUISIIOTCS K TPYHTY pu3ouaaMu. [IurMeHTs! -
xsopoduiutel 8 1 b 1 KapoTHHOUIBI. 3aIIaCHOE BEIIECTBO - KPaxMall.

Pa3MHOXaroTCsl BETeTaTUBHO C MOMOIIBIO CHEIUATbHBIX CTPYKTYpP - KIIyOCHBKOB,
o0pasyronmxcs Ha pU30MJax U Ha HUKHHUX 4acTax cTebuieil. XapoBble HMEIOT CBOe0Opa3Hoe
CTPOEHHE OPTraHOB MOJIOBOTO PA3MHOXKEHHU S, KOTOPBIE pa3BUBAIOTCS HA "MUCThIX" Ha
BepIIMHE OONBIIMHCTBA WIEHUKOB. Yalle Bcero »K€HCKUH OpraH - OOTOHUN U MY>KCKOH -
aHTEePUANH pacrosaraloTcsi Ha OTHOM PacTeHUH, HO OBIBAIOT U IBYJIOMHBIE pacTEHUSI.
[TonoBoi mpotecc - ooramMmus.

PaCHpOCTpaHeHH XapoOBbIC BOAOPOCIIN B IPECHBIX U €1a00COJICHBIX BOO0OCMax.

Ocuosuble npeacraputenu: xapa (Chara), uuresna (Nitelld), muxaorammyc
(Lychnothamnus).

HapcrBo rpudsl (Mycota)

Jlatime onpedenenue cpubam U ONUUUME UX PASMHOICEHUE.

I'puOBI - 5TO OOIMpPHAS TPyNTIa OPraHU3MOB, KOTOPbIE HACYUTHIBAIOT OKOJI0 100 ThIC. BUIOB.
HapctBo rpuOoB 3aHMMAaET 0c000€ MOJOKEHHE, HAPSLY C LLAPCTBAMHU PACTECHUH U AKUBOTHBIX.

Pa3mHOXaroTcs TpUOBI BETeTaTUBHBIM, OSCITIOJIBIM M TIOJIOBBIM ITyTeM. Y TPHOOB pa3InvaroT
BEreTaTuBHOE, OECIOJIOE U MOJI0BOE Pa3MHOKEHUE.

Bezemamuenoe pazmnosicenue. OCyleCTBISACTCS IIyTEM OTAEIECHUS YaCTEH MULIEIUS OT
OCHOBHOI Macchl. B ipyrux citydasx Ha MUIIEIMN MOTYT pa3BUBAThCs apTPOCIIOPHI U
XJIaMHUJIOCTIOPBI, KOTOpBIE 00pa3ytoTcsl BCIEACTBHE pacaieHus Tud Ha OTACIbHBIE KIETKU.
Jpyroii cmoco® BereTaTuBHOIO pa3MHOKEHUs - MoukoBaHue. Ha muniennu HaunHaer
HapacTaTh [OYKa, KOTOPask IOTOM HJIN OTJENAETCS OT MaTepUHCKONH 0COOM MIIM OCTAIOTCS
CBSI3aHHOU C HEM, ¢ 0Opa3oBaHueEM 1ienouek. [foukoBaHnEe 0COOEHHO XapaKTepHO JUIs
JPOXKEBBIX TPHUOOB, /711 ACKOCTIOP Y TOJI0CYMYAThIX TPUOOB U 0a3uMOCTIOP Y TOJIOBHEBBIX
rpuoboB.

KBecnonoe pazmnoscenue. Ocymectsisiercst cnopamu. Criopsl MOTYT pa3BUBaThCs
SHJOTECHHO B CIIELIMAIBHBIX CIIOPOBMECTHIIMIIAX MIJIM HA KOHIIAX OCOOBIX BBIPOCTOB MUIIEIUS
- KOHUJUECHOCI ax. KOHI/II[I/ISIMI/I Pa3MHOKAKTCA CyMYaThbIC, 63,31/II[I/Ia.HI)HI)IC, HCCOBCPUICHHBIC
1 HEMHOI'M€ HU3IMe rpulbl. Y HU3MMX TprOoB Oecronoe pa3MHOKEHHE OCYIIECTBIISETCS
MO/IBM>KHBIMH 300CTIOPaMU UJTH HEM OJABUKHBIMHU CIIOPAHTHOCTIOpaMU (pa3BUBAIOTCA B
CIIOPAHTHSIX).
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Ilonoeoe pazmnoscenue. 3aKI09aeTCA B CITUSHUU MY)KCKIUX M )KEHCKHX TaMeT C
00pazoBaHUEM 3UTOThl. Y HU3LIMX IpUOOB HAOII0AAaETCS U30TaMusl, TeTeporaMusi U OOraMHsl.
V Kiacca 3UrOMUIIETOB HAOIIOAAETCSI 0COOBIH THII ITOJIOBOTO IPOIECCa - 3UTOTAMMUS,
KOTOPBIH 3aKITI0YACTCS B CIIMSIHUH JIBYX BHEIIHE HE Pa3IMUYMMBIX KIETOK Ha KOHIAX
MHLeNUA. Y CyMYaThlX TPUOOB OMJIOOTBOPEHHUE IPOUCXOIUT BEIPOCTOM aHTEPU IS
’KEHCKOTO TOJIOBOTO OpraHa - apxukapna ¢ HeaupdepeHIUpOBaHHBIM Ha SHIICKICTKA
conep>xuMbIM. [To0Bo#t mporiece y cymyaThIX TPHOOB BCET/Ia 3aKaHYMBACTCSI 00pa30BaHHEM
CYMKH (acka) ¢ ackocriopamu. J{iist 6a3uauanbHBIX TPUOOB OMUCAH CIIOCOO MTOJIOBOTO
pa3sMHOXKEHHUs - comaToraMusi. OH COCTOUT B CIMSIHUM IBYX BET€TaTUBHBIX KICTOK MHIICITHUS
¢ oOpa3oBaHueM 0a3uausl, HA KOTOPOM PaCIOJIOKEHBI TallJIONTHBIE YEThIPE 0a3uIMOCTIOPHI.
bazurocnopsl mopactaroT B rarjiouIHbIM MUIIEJINH, KOTOPBIE C IIOMOIIBI0 aHACTOMO30B
COEMHSAIOTCS MEXIY COOOW U 00pa3yloT TUKApUOTUYECKUI MULIEIUH, ONSTh POPMUPYIOIIM
0a3uuu ¢ 6azuaucrnopaMu. Y HECOBEPIICHHBIX TPHOOB OTMEUEHBI JIBa IpoIiecca -
reTepoKapuo3 U napacekcyaibHbl npouecc. [Ipu rerepokaprose NpoUCXOJUT MEPEXO.]T
HEOJHOPOIHBIX S/IEp U3 OJJHOTO Y4acTKa MHUIIEIHS B APYTOM ITyTeM 00pa30BaHuUs
aHacTOMO30B MJM yepe3 rudsl. Ho cnusnus snep npu s3ToM He mpoucxoaut. [lpu
MapacekcyalbHOM IpoIecce MPOUCXOAUT CIUsIHUE siaep. UIioniHbIe spa BIOCIEACTBUN
CTIIOCOOHBI Pa3MHOXKATCSI, TPHYEM BO3MOKHO MUTOTHYECKAsi PEKOMOMHAIIHS XPOMOCOM.

Kaxkoso xo3siicmeennoe snauenue 2pubos?

I'prOBbI UMEIOT TOBOJIBHO OOJIBILIOE XO3SMCTBEHHOE 3HaUCHUE. Bo-TIepBBIX, HapsIy ¢
OakTepusIMU OHH SIBIISIFOTCSL PEAYLIECHTAMU, Pa3iaralolMMi OPraHHYECKUN MaTepuall.
Jpoxoku U3 poaa Saccharomyces ydacTByeT B mpolieccax OpoKeHHsI IIPU BhINICUKe Xiieoa,
ITUBOBApEHMH, BHHOICIHH. B ChIpoBapeHnH UCTIOIB3YIOT rprObI U3 poaa Penicillium (ceipsr
pokdop, kamamOep). PeBOIIOIIMOHHBIM COOBITHEM B UCTOPUH MEUITUHBI CTAJIO OTKPHITHE
MEepBOro aHTUOMOTHKA MEHUIMIITHHA, TOJTY4SHHOTO U3 TpuboB poxa Penicillium.
[MeHUIMIITH aKTUBEH TPOTHB BCEX CTA(MIOKOKKOBBIX HHQCKIIMI M TPaMITOJI0KHUTEIbHBIX
OakTepuii U OYTH HETOKCUYCH JJIs YeroBeka. HecMoTpst Ha To, 4TO B HACTOSIIEE BPEMs B
MEIUIIMHCKYIO TIPAKTHKY BBEJICHO MHOTO CHHTETHYECKHX MPOU3BOJHBIX TICHUIMILTNHA,
OCHOBOM ISl TOJYYSHHSI 3TOTO JICKAPCTBEHHOTO CHIPBS SIBJISETCS TPOMBIITICHHOE
BBIpallMBaHUe NEHUIMIUTA. [ pru3eoByab(UH - elie OJH aHTUOMOTHK, KOTOPBIH MOJIy4aroT U3
rpu6os Penicillium. TI'puseoBynbdrH HCIOMB3YeTCS TPOTHB IPHOKOBBIX HHQPEKIIHIA.
@DyMaruuIMH - 3T0 aHTUOMOTHK, KOTOPBI MPUMEHSIOT PU aMeOHOM TU3EHTEpUH U
nmostygatot u3 rpuda Aspergillus fumigatus. Kpome storo, rpuObl akTHBHO UCIIOIB3YIOTCS B
nuiry (0a3uIHOMHUIIETHI) U IIPUMEHSIOTCS, KaK 00BbEKT TeHHO# uHxkeHepuu (p. Neorospora).
[ToMHMO MTOJIOKHUTEITBHOTO X035 CTBEHHOTO 3HAYCHHSI TPUOOB, TPUOBI MOTYT BPEIUTH
yenoBeky. Hanmpumep, canpoTpodsl, pa3nararoime OpraHuKy, BbI3bIBAIOT THUJIb MHOTHX
XO3SIICTBEHHO BaXKHBIX MAaTEPUAIOB. MHOTHE TPUOBI SBISIFOTCS BO3OYIUTEISIMU OOJIe3HEH
pPacTEeHH, TEM CaMbIM, CHHUXKas YpOKal CEIbCKOX03AMCTBEHHBIX KYJIBTYD.

Tadauna 1. CxoacTBo U pas3an4us rpudoB ¢ )KMBOTHBIMHU H PACTCHUSIMH.

Ocob0enHocTn KuBoTHbIE Pacrenust I'pudnbI
[Tutanue I'erepoTtpoduoe ABTOTpOdHOE I'erepoTtpoduoe
Cooco0 AxtuBHOE I OTJIOLIL

BcacriBanue BcacriBaHue
MHATAHUS ITUT. BEILIECTB
[lepensuxenue IloaBu>KHBI HenoasuxHbl HenoasuxHel
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Perynmupyercs

Perynupyercs
FyHpy TOJIBKO TOPMOHAMH.
TOpPMOHAMH H .
o . | HepBHOil  cucremsbl
Paznpaxumocts HEPBHON CHUCTEMOM.
N HET. Mennenno
BeICTpBIT OTBET Ha
OTBEYAET Ha
pa3apakeHue.
pazapakeHue.
Her
Ectb CIIelMaJIbHbIC
Bruinenenune CIIelMalbHBIX
OpTaHBbI BBIJCICHUS
OpraHoB BbIJICJICHUS
Heorpanunyen, Ho
HapacTaTh MOTYT
Poct OrpaHnn4eHHBbIH, HO | TOJILKO  OTAEJbHBIE
pacTeT Bce Teso YYaCTKH TeJla - TaM,
IJI€ pacnoJiararoTcs
MEPHUCTEMBI.
Ectp xieTrouHbIe
Her KIIETOYHBIX | CTCHKH, COZICPK.
CTEHOK. LEJUTI0JI03Y.
Her wiactul.  EcTh xioponiactel U
Crtpoenne Apyrue  IJIACTHBI.
KIIETOK 3amnacaroT YIJIeBOJIbI
B BHJIE IJIMKOTEHA. 3amacaroT
yIJIE€BOJAbl B  BUJE
Nmerotes neHTpromm | Kpaxmana.

Her nenrtpuonei.

CucremaTnka rpudos

I'prOBI pa3fensoT Ha IECTh KIACCOB:

XAPAKTEP
KJIACCHI MULIEJTHSE
XUATPUIUOMHUIIETHI HMBTGISJTII;I/I?IEe
(Chytridiomycete o
s) 3a4aTOYHBIN
OoMuIEeThI PasBuThiii,
(Oomycetes) HEKICTOYHBIH
3UTOMHUIIETHI bonbieit
(Zygomycetes) YaCThIO

Perymupyercs
ropmoHamu. HepBHoU
CHUCTEMBI HET.
MeniieHHo OTBEYaeT HA
pazapakeHue.

TOJIBKO

Her CIIEUAJILHBIX
OpPTaHOB BBIJICIICHUSL.

HeorpannueHHsiil.
Ectp KJIE€TOYHBIC
CTEHKH, COJIEpKallme
XHTHH.

Her ILJIACTUI.

3anacaroT YIJIeBOJABI B
BUAe DiIuKoreHa. He
3aI1acaroT KpaxMa.

Her nenTtpuonei.

[MTPUCITIOCOBJIEHUA o
TS BECTIOJIOTO ?ggﬁggg TIPEIMEPBI
PA3MHOJXEHUM A
Synchytrium
300COpHI 1 U3zo-, endobioticum -
raMeThl reTepo-, napasur,
MTOJBMIKHEIC ooraMust BBI3BIBAIOIIMHA
pak kapToderns
Ooramns, P_hytophthora
. infestans -
300CIophI C MOJIOBOM
) BO30YXKHTEIb
JBYMS JKTYTHKAMH |  TTPOJYKT KapTO(embHOi
oocropa
THHJIH
Hemnonsuxaeie Mucor - oOBIYHBI(
3uroramust

CITOPAHTHOCITIOPEI NN

IIJIECEHH,
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Cymuarsle, Ui
ACKOMUIIETHI
(Ascomycetes)

basnanomu
O EThI
(Basidiomy
cetes)

JleTepoMULIETHI MU
Hecosepiennsie
rpuobI
(Deuteromyctes)

HEKIICTOY

Xopo1o
pasBUT

PazButhii,
KIIETOYHBIH

PazButebli

KOHU U

Ackocnopbl Ui
KOHHJIUU

HMNuorna xoHnauu

Konnnmun

T'ameranru
oramus,
IMOJIOBOM
MPOAYKT -
CYMKHU

Comaroramus
, IOJIOBOM

MPOJIYKT -
Oaznans

Heussecren
WzBecten
reTepoKapuo
31
rnapacexcyai
BbHBIN
MPOLIECC

Jlumaiinuku (Lichenophyta)

canpoQuTsl,
Rhizopus stolonife
- OOBIKHOBEHHAs
xJIeOHas TJIECEHb.
canpoduT

Penicillum,
Aspergillus -
carnpo@uTHBIE
IIJICCEHU

Agaricus
campestris -
MIaMITMHBOH
OOBIKHOBEHHBIH,
Russula -
CBIPOEKKA,
Boletus - rpu6
OcnbIit

Trichophyton -
BBI3BIBAET
rpuOKOBBIE
3a00JIeBaHUs HOT
U CTPUTYLIAI

JIA LA

Otnen Jlnmarinuku (Lichenomycota, Lichenes) — crmenrpymnia CHMOMOTHYECKUAX

OpPraHU3MOB — TPUOOB W Bogopociei. Tak kKak OCHOBOH SIBJISIETCS TAJLIOM BOJOPOCIIH,
Y4EHBIE OTHECIIN JAHHBIM OTAEN K HU3IMM PACTEHHSIM.

U3 ueco cocmoum nuwanunux?

Teno numaiiHUKa COCTOUT M3 BOJAOPOCTH U Tprba. Bogopocnu vaime Bcero OTHOCSTCA K
3€JIeHBIM U CHHE-3€JeHbIM BOIOpOCI M. I'pruOBI - K acKoMHIIeTaM U 6a3uIMOMUIIETaM.
CunTaercs, 4To B OCHOBE B3aUMOOTHOIICHHUH Tprba 1 IUIaiHUKa JeKUT cuMOno3. ['pu6d
MOIJIOAET OTMEPIIME YaCTHUKU TalsIoMa BOJIOPOCIH U IOCTABJISIET B KJIETKH BOJOPOCITU
BOJYy U MUHEPAJIbHBIE BEIIECTBA. XOTS YaCTO OTMEUAIOTCS CITydan, TaK HAa3bIBA€MOTO
YMEPEHHOTO MMapa3suTH3Ma CO CTOPOHBI TPUOBI - TPHO 3aITyCKAaeT CBOU rayCTOPHUH
(BcaceIBaroIme opransl rpu0a) B AKHMBbIE KJIETKA BOJOPOCIIEH, XOTS HUKOTIAa U HE yOUBaeT

BOOOPOCIIb.

Kaxue bvisarom auwavnuxu?

JImmaliiHuky OBIBAIOT HAKHUIIHBIMH, JUCTOBATHIMU 1 KYCTUCTBIMHU.

Hakunnspie nunaiHUKA UMEIOT BUJ KOPOUKU, HEOTACIMMOM OT cyocTpara. JlucroBarbie
JUIAHHUKA UMEIOT BUJI YEllyll WJIM JTUCTOBUIHOW MIACTUHKU, TOPU30HTAIIBHO
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pacrpocTepToii 1Mo cyocTpary M MPHUKPEIUICHHOH K HEMY ITy4KaMu TH{} - PU3HHAMH.
KycTrcThie MTUIaiHUKH UMEIOT BHJT IPSAMOCTOSYETO WIIM ITOBUCAIOIIETO KYCTHKA.

Kaxoso pazmuoorcenue nuwanukog?

Pa3MHOXarOTCs MHIIIAWHNKA BET€TaTUBHBIM CIIOCOOOM TP ITOMOIIM KyCOYKOB CIIOCBHUIIIA.
MHorue nucToBaThlie U KyCTUCTBIC JTUIIAMHUKA PA3MHOXKAIOTCS COPEAUSIMU U U3UTUSIMHU.

Copeauu npeacTaBisioT cO00M OJHY MIIM HECKOJIBKO KIETOK BOAOPOCIH, OIJIETEHHBIE
rudamu rpuba. M3uuu - 3TO BBIPOCTHI CJIOEBUILA pa3HON (OPMBI, TOKPBITbIE KOPKOH U3 U}
rpuba, U3 KOTOPBIX MPOPACTAIOT HOBBIE CIIOEBUIIA JIUIIARHUKOB. Kpome Toro, oTaensHbIe
KOMITOHEHTHI JIMIIARHUKA - TPUObI U BOJOPOCIIH - MOTYT pa3MHOXKATbCs CaMOCTOSITENILHO.
PacnipocTtpaHeHbl TMIIARHUKA TOBCEMECTHO U BCTPEUAIOTCA IaXKe B CaMbIX
HeOMaronpusATHBIX MECTaxX - B IMYCTHIHSX, B BBICOKOTOPBSX. B TyH/pe MUIIARHUKA SBISIOTCS
OCHOBHOM nueil s oneneil. Yacto nuImaiiHUKN ObIBAIOT MUOHEPHBIMHU PACTEHUSIMU TIPU
3aceNIeHUH Pa3In4HbIX cyocTpaToB. OYeHb BaKHYIO POJIb UTPAIOT JUINAHHUKY B
COBPEMEHHOM OMOWHIUKAIINH, TAK KAK OHU OYEHb YYBCTBUTEIBHBI K 3arpSA3HEHHUIO

OKPYXKArOIeH Cpebl.

Jlexus NelO
Tema:
Bricume cnoposbie pacrenus. Moxosuaubie. IlanopoTHHKOBHIHbBIE.

Heab 3ansTHs: []aTh NOHITHS XapaKTEPUCTUKU BBICIIMX CIIOPOBBIX PACTEHUM, O POCTE U
pa3BUTHE MOXOOOPA3HBIX, O POCTE U Pa3BUTHE MAIlOPOTHUKOOOPA3HBIX.

IInan nexkuuu:
1. TosiBeHne Ha 3eMJie BBICIIMX CIIOPOBBIX PACTCHUM
2. JlanbHeliee pa3BUTHE BBICIIMX CIIOPOBBIX PACTCHU I
3. Pa3MHOXeHHEe BBICIIMX CIIOPOBBIX paCTEHU I
4. Moxoo0Opa3Hble — 001IIasi XapaKTepPUCTHKA
5. Pa3BuTHE M10I0BOTO MOKOJICHHST MOXOBUIHBIX
6. PactipocTpanenue B mpupoje
7. Knacc neuyeHOUYHHUKH
8. Kiacc nmucrocrebenbHble MXU

9. O0mmas XxapaKTeprCTHKa MaOPOTHUKOB
10. Dkoyorus ManmopoOTHUKOB
11. PactipocTpaneHue u pa3MHOKEHUE
Bomnpocs! A5t AUaJI0ra €0 CTyAeHTAMu:
1. Ha cko/1bKO 0T/a€eJ10B NoApa3aeigeTcs NOAIAPCTBO BHICIIMX pacTeHuii? —Ha 9
OTJIEJIOB, 2 U3 KOTOPBIX MOJHOCTBHIO BEIMEPIIH.
2. braromapsi yeMy ocyIne CTBJIWJICS MepeXo/ pacTe HHii U3 BOJHOM cpebl Ha cymly?- 3a
CUET MOSIBJICHUS y PACTEHHH CHEIUaTbHBIX IPUCITOCOOICHUH, ISt BOAO CHAOKEH U,
TPAHCIIOPTA MUTATEILHBIX BEIIECTB, IS 3alMTHI OT BBICHIXaHUS U JUI 00CCIICUECHUSI HOBOTO
nporecca. Bropas Bepcusi — mepexory croco0ocTBOBaj CUMOMO03 ¢ TPHOaMH.
3. Kakue pacTeHHsI OTHOCATCH K MOXOBHIHBIM? - MOXOBU/IHbIE- €IMHCTBEHHAs B UCTOPUU
PacTUTENEHOTO MHUPA JIMHUSI BOJIOINH, CBA3aHHAS C PETPECCUBHBIM Pa3BUTHEM CIIOPOQHTA.
DTO TYyNHMKOBAsl MM Clienasi BETBb PA3BUTHUS PACTEHUH.

| BeIcume cCiopoBbi€ pacTe Hus

1. Kak nosiBMJIMCH HA 3eMJI€ BbICIIIME CIIOPOBbIE€ pacTeHust ?

Beicume criopoBble paCTEHMS 3aCEIUIIM CYILy B KOHIIE CHJIYPUICKOTO Mepruoza, okono 415
— 430 mutH.JIeT Has3aa. HazemHbIe ycIOBHS CyIIECTBOBAHUS PE3KO OTINYAIOTCS OT YCIOBHI
CyLLeCTBOBaHMS B Boje. Ha 3emiie pacTeHus »KUBET ONHOBPEMEHHO B IBYX CYLIECTBEHHO
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pa3HbIX Cpelax : BO3AYIIHOW U MOYBEHHOW. Bo3aynmHas cpena xapakrepusyeTcs: ropaszio
0O0JIBIIMM COJEpKAHUEM KHCIIOPOJa, YeM BOJHAsS, a TOYBEHHAsI — MHBIMH YCIIOBUSIMU
MHUHEPAIBHOTO MUTAaHUs U 0COOEHHO BoOJIOCHaOkeHus. [loaToMy mepexo mpeaKkoB BHICIIMX
pacTeHH i COBEPILIEHHO HOBBIE ISl HUX YCJIOBUSI OOMTaHUSI MOIVIM MPOU30MTH JIUIIb 1O MEpe
MOSIBJICHUS y HUX CIIEHHAIbHBIX MPUCTIOCOOTICHUH, U1 BOJOCHA0KEHHST U TpaHCIIOpTa
IIUTATCIBbHBIX BEMICCTB, AJIA 3alllUTHI OT BBICBIXaHHWA U JJIA O6€CH€‘-I€HI/I5I IIOJIOBOTO
npouiecca. [Ipucnoco6iennst 3Ty BbIpa3miIMCh B BO3PACTAIOIIMX Pa3IMUUIX CIIOpOUTa U
raMeTouTa, B MOSIBJICHHU MHOTOKIETOYHBIX IMOJOBBIX OPTaHOB, 3alMIIICHHBIX CI0EM
CTEPHJIBHBIX KIETOK, ¥ Pa3BUTHEM y CIIOPOQUTa TKaHEH U OPraHOB.

Bo3MoxHO, 9TO TIepexo1 pacTeHUM U3 BOJIbI HA CYIy CIIOCOOCTBOBAJI BO3HUKIIMMA
cuMOm03 ¢ rpubamu. B npucyrcTBUM TprOOB B TKAHIX MOJ3EMHBIX OPraHOB JIPEBHEUIIIMX
pacTeHu BEpOsATHO, CIIOCOOCTBOBAJIO 00JIe€ MHTEHCUBHOMY MCITOJIB30BAHUI0 MHUHEPAIBHBIX
BEIIECTB, 0COOEHHO GocdaToB, B OCIHBIX MUTATEILHBIMHU BEIIECTBAMHU CyOCTpaTax
CUITYPUICKOTO U JIEBOHCKOTO MEPUOJIOB.

2. Kak pa3zMHO:Kal0TCsl BbICIIHE CIIOpPoBbIe pacTenus ? U pacckaxure Kak 3T0
NPOUCXOAUT?

Pa3MHOKat0TCsl BBICIIE CITOPOBBIE PACTEHUS BEreTaTUBHO, OECIIONIBIM U 1OosI0BbIM. [Ipn
6ecroyoM pa3MHOKEHUU B CIIELUATBHBIX 00Pa30BaHUAX — MHOTOKJIETOUHBIX CIIOPAHTHSIX,
BO3HHMKAIONMX Ha AUIUIOUTHOM crIopoduTe, GOpMUPYIOTCS JIMILEHHbIE YHAUIUIIOIUEB
HenoABUKHBIE criopbl. CIIOPBI B pa3HOI cTeNeHU KyTHHU3UPOBAHbI M IPUCIIOCOOIEHBI K
IIACCUBHOMY PacIpOCTPaHEHUIO ( BETpOM, TEKYILEH BOJO0MH, C IOMOIIBIO
KUBOTHBIX, IITUIL ¥ JIp. ). B criopanrusx 4actu BhICHIMX PACTEHHI BCE CIIOPHI OIMHAKOBBI —
3TO PAaCTEHMs PAaBHOCIIOPOBBIE. Y 3BOJIOLMOHHO 00JIee IPOIBUHYTHIX TAKCOHOB 00Pa3yrOTCs
CIIOpPBI OJTHOM BEIMYMHBI : MEJIKME — MUKPOCIIOPHI M KPYITHBIE — METa -, MaKpO- CIOPBI.
Cropsl 1000T0 THTIA TPOpACTaHUs 00Pa3ylOT TalJIOWIHBIN raMeTO(UT, 9acTO HAa3bIBACMBIN
3apocTkoM. Ha copmupoBaBumxcsi raMeTouTax pa3BUBaIOTCS MOJIOBBIE OPTaHHbI :
AHTEPUANU U apXETOHUU. Y PaBHOCIIOPOBBIX PACTEHUM raMeTopuT 000EmOoIbIi, T.€. HECET U
aHTEPUANH U apXeTOHUU. MUKpPOCTIOpBI TPH MPOPACTAHUM 00Pa3yrOT MYKCKOH TraMeTo(uT,
HECYIIMI TOJIBKO MYXXCKUE IOJIOBbIE OpraHbl — aHTepuuH. 13 Meracriop oOpa3zyroTcs
KEHCKUI raMeToUT ¢ apXeroHUusMu. B aHTepuausaxX pa3BUBarOTCS MOJBHKHBIE, T.€.
CHaOXXEHHbIE YHAYIUIIOAUSAMUA MYXCKUE FaMeThl — CIIEPMAaTO30M bl MJIN HETTOABHKHbIE
CIIEpMHH. B apXeroHusx co3peBaroT )KEHCKUE TaMEThl — SIMIIEKIETKH.

IIponecc onnoa0TBOPEHUS BBICIIMX CIIOPOBBIX, TAKKE KaK U y HU3LUIMX OCYLIECTBIISIETCS
TOJIBKO B IIPUCYTCTBUU KaIlEJIbHOM JKUIAKOM BOJBL. B pe3ynpraTe OminogoTBOpeHus, T.€.
CIIMSIHUS MY)KCKOM T'aMeThl C KEHCKOM, 00pa3yeTcs 3Urota. Y BBICHIMX CHOPOBBIX PacTEHUM
B OTJIMYKE OT HU3IIMX 3UT0Ta JaeT Ha4aja0 MHOTOKIETOYHOMY 3apOJBIIly, U3 KOTOPOTO
Onmaronapst pocty u AU(GPEpPEHITUPOBKH Pa3BUBAETCSI HOBBIN CIIOPODHT.

3. Kakue oTaeJibl BKJIOYaeT B ce0s BbICIHINE CIIOPOBbIE pacTeHus?

o Mxu
e [JanopOTHUKOBUIHBIE
e [[nayHoBUIHBIE
e [IcunoToBuIHBIC
e XBOIICBUHEIE
Il Ormea Moxosuanbie — Bryophita

1. Kak Ha3bIBaeTCH HAyKa 3aHUMAIOIIASICA M3Yy4YeHUEM MOXOBU/IHBIX ?
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Boranmyeckass Hayka 3aHUMAIOIIASACS M3YICHHEM MOXOBUIHBIX HA3bIBACTCS —
OpHOJIOTHCH.

2. I'ne pacnipocTpanenbl? CKoJIbKO BHAOB BeTpeyaeTcs?

MOXOBHIHBIE — BTOPOU 11O YMCICHHOCTH TOCIIE IIBETKOBBIX OT/IEN BBICIIMX PACTCHHH,
HaC‘II/ITBIBaIOH_I[/Iﬁ OKOJIO 25 ThICAY BHU OB, BCTPCHAIONMXCA IMPAKTUYCCKU HAa BCCX
KOHTHHCHTAx, B CaMbIX p33H006p33HBIX, JAaXKE OKCTPEMAIIBHBIX YCIOBUAX ooutanus. OHu
MPEACTABISIOT CO00M TYIMUKOBYIO, UJIH CJIEMYI0, BETBh PA3BUTHS PAaCTEHUI. 3aCETUB MHOTHE
BJIQ)KHBIE MECTOOOUTAHUSI, OHU U3JaBHA IIPOYHO 3aHSUTH CBOE 0CO00E MECTO B MPUPOJE U
COXPaHUIIM €T0, HECMOTPS Ha PE3KHE W3MEHEHUS KIIMaTa, MOYB U PaCTUTEIBHOTO MTOKPOBA.
MoOXOBUIHBIE OKa3bIBAIOT CYIICCTBEHHOE BO3/ICHCTBHUE HA CPEy OOMTAHUS MHOTHX APYTHX
paCTeHI/Iﬁ U JKUBOTHEIX. I3 Bcex MOXOBHUIHBIX JINCTOCTEOEIBLHBIE MXH BKIIIOYAIOT
HauOosbIee Yncino BUI0B. Cpear HUX MHOTHE OTJIMYAIOTCS IMPOKAM PAacIpOCTpaHEHUEM
(MHOTJa B yMEPEHHBIX M XOJIOJHBIX 30HaX 000UX MOJTyIIApHil), BBICOKOH >KH3HEHHOMN
YCTOWYHUBOCTBIO U OOJIBINON (UTOIICHOTUUYECKON POJIBIO B PACTUTEIHLHOM MTOKPOBE 3EMITH.
DKOJIOTHYECKOe CBOE0Opa3ne U 0co00e 3HAaUCHHWE MXOB B IPUPOIHBIX MPOIECCaX BO MHOTOM
3aBUCHUT OT MPHUCYLIMX UM IPYIIOBBIX (OPM pocTa, Oarogapst 4eMy MXU MOTYT Ha OOJIBIIMX
IIomAIgX CO34aBaTh PHIXJILIC UJIN IIJIOTHBIC ITIOKPOBLBL pa3J’II/I‘-IHOI\/II MOIIIHOCTH. TeMm caMbIM
MXH aKTHBHO YYaCTBYIOT B (JOPMHPOBAHUH Ha TTOBEPXHOCTH KOHTHHEHTOB MHOTOYHCIICHHBIX
MOIIIHBIX BJIArONpPUEMHUKOB B BUIC 6OJIOT X 3aMOXOB CJIBIX JIECCOB, OKAa3bIBAaOIINX
CYIIIECTBEHHOE BJIMSHHE HA OOIIyI0 00€CTICYeHHOCTh CYIIIM BJIAroi.

3. Kak onu npousonviu?

CornacHo psiLy TEOpHi, MXU — 3TO IPEJIKH BCEX Ha3eMHbIX pacTeHui. [1o nmpeBanupyrommm
MPEACTABICHUSM MXU M COCYAMCTHIE MIPOU30IITH OT Pa3HBIX TPy NcuioduToB. OHH
MOSIBUJIMCH ITPH OAHOM U3 MEPBBIX MOMBITOK JKM3HU BBIMTH U3 BOJBI HA Cylly. Tak Kak
MpUPOa HE CMOTJIa TTOJTHOCTBIO 00ECTIEUNTh MXaM 3aIlUTy OT BHICHIXaHHS, MXH
BCTPEYAIOTCS TOJIBKO BO BJIQXKHBIX U CHIPBIX MecTax. Boja U3 moYBEI JUIsl MXOB HEJOCTYIIHA,
OHU MOTYT HMCIIOJIb30BaTh BOY TOJIBKO U3 OCAJAKOB — JOK/S, POCHI U T.J.

4. CTpoeHHs1 MOXOBHAHBIX? B
MOAABJISIIOILEM OOJIBIIIMHCTBE MOXOBHUIHBIE — HU3KOPOCIIbIE MHOTOJIETHEE PACTEHUS
pasMepoMm OT | WK 10 HECKOJIBKUX CAaHTUMETPOB, pexke 10 60 cM u 6oiee. Teno y yactu
MOXOBUIHBIX NPEACTABIISIET COO0M CIOEBUILE HIIM PACWICHEHO Ha CTE0Eb | JIUCTHSL.
XapakTepHblid MPU3HAK BCEX MOXOBUJIHBIX — OTCYTCTBHE KOpHEN. BcackiBaHue BOJIBI U
MIPUKPEIUIEHHE K CyOCTpaTy OCYIIECTBIISIETCSl Y HUX PU30UAAMU, PEACTaBIISIONIMMU COO0M
BBIPOCTHI AU JAEPMbl. MOXOBUHBIE — OJTHOJIOMHBIE UJIU IBYJJOMHbIE pacTeHus. BHyTpeHHee
CTpPOEHHE y HUX OTHOCUTEIBHO IPOCTOE. Y JUCTOCTEOETbHBIX (hopM OoJiee Uil MEHee
000c00JIEHHBI aCCHMUJISILIMOHHASA, MEXaHUYECKasl U IPOBOJAIIE TKAHU. DJIeMeHTa
MPOBOSIIMX TKaHEH CXOAHBI C TPAXeHAaMH U CUTOBUAHBIMH TpyOKkamu. JINCThs cuasuue,
LEeTIbHBIE, C )KUIIKOM MK 0e3 Hee, ¢ 00JIBIIMM pa3HooOpa3reM aHATOMUYECKUX CTPYKTYP.

5. Kak npoucxoauT MUK/ pa3BUTHS W Pa3MHOKeHUe?

CBoeoOpazne MOXOBHJHBIX KaK CaMOCTOSITENIbHOTO BH/Ia BBICIIMX PACTEHUM 0COOEHHO
3aMETHO MPOSBIISAETCS B UKIE UX Pa3BUTHSL. [[J1s1 MOXOBUIHBIX, KaK U JJI1 BCEX BBICIIMX
pacTeHui, XapaKTepHO MPaBUIILHOE YePEIOBAHUE ITOJIOBOTO U OECIIOIOr0 IMOKOJICHH. B
LUKIIE Pa3BUTHUS JOMUHUPYET rarjionAHbINA rameTodut. B 3TOM cocTout crienuduyeckas
0CcO0EHHOCTh MOXOBH/IHBIX 10 CPABHEHUIO C IPYTUMHU BBICIIMMU pacTeHUsIMU. [pyrast
cnenuduaeckas 0COOCHHOCTh MOXOBHJIHBIX B TOM, YTO ITOJIOBOE (TaMeTo(HT) U Oecrionoe
(ciopouT) mokoNeHUs IPEACTABIAET cOO0M 0/IHO pacTeHue. becnonoe nmokoneHue y
MOXOBU/IHBIX IPE/ICTABICHO TaK HAa3bIBAEMBIMHU CIIOPOTOHOMHU — HEOOJIBIION KOpoOOUYKO co
CIIOpaMU U HOXKOM, HUKHSS 4aCTh KOTOPOW IpeBpallieHa B rayCTOpHil (IPUCOCKY),
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BHEJpsIONMIiCS B Teno rameropurta. CopoduT TakuM 00pa3oM JIMIIEH CaMOCTOATEIbHOCTH
U MOJIHOCTBIO 3aBUCUT OT raMeTo(uTa.

Pa3BuTHE M0I0BOr0 MOKOJIEHHSI MOXOBUIHBIX HAUMHAETCS C MOMEHTA ITPOPACTAHUS CIIOPBI.
Ipexxne Bcero pa3BuBaeTcs BETBHUCTOE HUTUYATOE TEJO JIU IUIacTHHYATOE (Y carHyma) o1HO
— UWJI MHOTOKIETOYHOE o0pa3oBaHMEe — TMPOTOHEMa (NPEeIpOCTOK), Ha KOTOpPOU
3aK1aJpIBAlOTCA MOUYKU. M3 MOYeKk y OJHUX MXOB BBIPACTalOT IJIACTHMHYATBHIE, Y APYTUX
oOnucTBeHHble cTeOnM, HaszplBaeMble ramerodopamu. Ha ramerodopax pas3BuBaroTCs
I10JIOBBIE OPIraHbl MOXOBUIHBIX.

Opranbl  MOJOBOTO Pa3MHOKEHUSI — TaMETAaHTUM (KEHCKHE —apXErOHUHU, MYKCKHE —
AQHTEPUJUM) MHOTOKJIETOYHBI M, KAaK MPaBUJIO, 3alMIICHBl HAPYKHBIM CIIOEM KIETOK.
lameranruu wame pacrosiaraloTcsi He — MOOAMHOYKE, a TIPYyIIaMH, YTO JAeT WU
BO3MOXXHOCTH JIy4Ille TIEPEHOCUTH HEOIArONPUSATHBIC YCIOBUSI U YBETUYHBAET BEPOSTHOCTH
OCYILIECTBJICHUSI ~ TIOJIOBOTO TIpoliecca. AHTEPUIIMM HMEET BHJ MPOAOJITOBATHIX WU
OKPYITIBIX MEIIOYKOB Ha HOXKe. B HHUX (GOpMUPYIOTCS  CcaMOCTOSITENBHO JIBHMIKYIIMECS
CHEepMaTO30U/Ibl C ABYMS YHAYJIUIIOUSIMH.

B TUITUYECKOM cirydae apXeroHuu Yy  MOXOBHUJHBIX UMEIOT dopmy
OyTBLIIbUaTOMHOTOKIETOYHBIX O0pa30BaHUN C CY)KCHHOW INEHKOW ¥ pacHMpEeHHBIM
OpIOIIKOM, TJIe MMOMEIIASTCS KpymHas sinexneTka. [Ipu co3peBaHnM apXeroHus MICHKOBBIE U
OpIOIIKOBBIE KJIETKU OCIMU3HSIOTCS M HAa MX MECTO 00pasyeTcsl Y3KUM KaHall, 0 KOTOPOMY
CIIEpMATO30M ] MOXKET NPOHUKHYTHh SULEKIETKE. JIBUKEHHE CIEpPMATO30M/1a K SULIEKIETKE
BO3MOXXHO TOJBKO B Bojae. Bo Bpems n0xas Wi Npu OOUIBHOM poce aHTEepUINu
BCKPBIBAKOTCS U BBIMYCKAIOT MHOTOYMCIIEHHBIE CIIEPMATO30M/bI, KOTOPbIE, NIEPEABUIAACH B
KaIuIsiX BOJbI, MOKPHIBAIOIIMX HEBBICOKME JEPHOBUHKA MOXOBHIHBIX, MOTYT JOCTUTHYTbH
apxeronuii. [IpuBieKaroT WX 0coOBIC BEIIECTBA, COEPIKAIME B CIU3H apxeroHus.. OauH u3
CIepMaTO30MI0B MPOHUAKAET B apXErOHUU MPOAOJHKAET JIBUKEHHUE K siiiekneTke. CnusHue
raMer W JajbHEWIee pa3BUTHUE 3UTOT MPOUCXOAUT BHYTpU apxeronus. Ha Bepxymke
rametodopa, Tam, TJe HaXOJUTCS apXeroHWi, 3Urota BO BPeMs OT HECKOJBKMX MECSIIEB 0
2-X JIeT JaeT Hayalo CropouTy, 3aKaHYMBAIOIIEMYCSI KOPOOOUYKOI, B KOTOPOU BBI3PEBAIOT
CITOPBI.

Ilocne co3peBaHuss  CHOPOroHa KOpoOOUYKa BCKPHIBACTCS WM OMAJACT M CIOPHI
BBICHINAIOTCS. 3aTeM LUKI pa3BUTHS MoOBTOpsiercs. OOpa3oBaHuE CHOpP B CIIOPAHTHUAX
npeaecTByeT Meio3. [Ipy 3ToM 4McI0 XpOMOCOM YMEHBIIAETCS BIIBOE, M, CJIEJOBATENbHO,
CIIOPBI UMEIOT TaIIONIHBII Ha00p XPOMOCOM.

[amtonaHbl M IPOTOHEMA , BO3HHUKAIOIRAS M3 CIIOPHI, U ramMeTodopsl, oOpasyronmecs Ha
MPOTOHEME.

6. Kakoe 3HaueHHe IMEIOT MOXOBH/AHbIE ?
Mxu criocoOHBI aKKyMYJIUPOBATh MHOTHE BEIIECTBA, B TOM YMCIIEC PAJMOAKTUBHBIE,
BIUTHIBATH BJIATy ¥ CPABHUTEIBHO IIPOYHO €€ YIAePKUBATh, B CBS3U C YEM MXaM OTBOIUTCS
0co0ast poJib B IPUPOJIE, TIPEKAE BCETO B PETYIUPOBKE €€ BOJHOTO Oananca. IHTeHCUBHO
Pa3BUBAsICh, MXU YXY/IIIAET MPOJAYKTUBHOCTH CEJIbCKOXO35HCTBEHHBIX 3€MEJIb, BBI3BIBAS U3
3abosraunBanue. Ho B TO jke BpeMsi OHU CIIOCOOCTBYIOT IMEPEBO/IY TOBEPXHOCTHOTO CTOKA BOJT
B MMOJ3EMHBIH, TPEIOXPaHss MOYBKI OT Ipo3nu. HekoTopble MOXOBHIHBIE 001a1aI0T
aHTUOMOTUYECKUMH CBOMCTBAMHU U HAXOJAT MPUMEHEHHUE B MeAUIIMHE. Top psHbIE 3alIexu,
o0pa3oBaHHbIE B OCHOBHOM C(PAaTHOBBIMHM MXaMH, M3aBHA IKCILTyaTUPYIOTCS KaK MCTOUHUK
TOIJIMBA U OPTaHUYECKUX YIOOpEeHUH.
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7. Ha kakue KJacchl AeJIUTCS MOXOBHIHbBIE ? -
AHTOIIEPOTOBBIC
- IeYECHOYHHKH
-JINCTOCTEOENBLHBIE MXA

8. UTo BBI 3HAETE 0 KJIacce MeYeHOUYHNKOB ?

Jlnst mpecTaBuTeNel Kiacca XapakTepHa 4pe3BbluaiiHo O0IbIoe pazHooOpasue
CTPYKTYpHI TamMeTo(uTa U OJHOTUITHOCTH CIIOpoduTa. Y OJHUX MEYCHOUYHUKOB TaMeTO(HUT
HMEET CJI0eBUIHYIO GOpMY, y IPYTHX BEreTaTUBHOE TEJIO MPEACTABICHO JIHCTOCTEOETbHBIM
no6eroM. Beero B mupe cymectByer okono 300 pogos u cBeimie 6000 BUIOB TEYEHOYHUKOB.
W3 meyeHOYHHUKOB HanboJjiee M3BECTHO MapIIAHIKs MHOr00Opa3Has. IJTO HallOUBEHHOE
TaJJIOMHOE pacTeHUE, UMEIOIlee BHJI TUXOTOMUYECKHA BETBSILEHCS MHOTOCIIONHOM
JIOPCOBEHTPATIBLHOMN IJIACTUHKH pazMepoM 10 10 cM. acCUMUIIALIMOHHAsA TKaHb pa3zesieHa Ha
BO3JIyIIIHBIE KaMEphl OJIHOCIOMHBIMU CTeHKaMH. CBEpXy TalIOM MOKPHIT OJHOCIONHON
SMUJIEPMOH € Pa3HOOOPA3HBIMH YCTHUIIAMH PA3TMYHBIX TUMIOB. TalljIoMbl pa3fAenbHOIONBIE ,
OpraHbl OJIOBOTO Pa3MHOKEHUSI pa3MEIAIOTCS Ha HUX Ha 0COOBIX MOJCTaBKax U
BO3BBIMIAIOTCS HAJ[ CIIOEBUINEM. MYKCKHE TaMeTO(UTHl UMEIOT JIONACTHBIE TMOJCTaBKU, HA
BEpXHEH CTOPOHE WX HAXOJATCs aHTepuauu. Ha skeHckux raMeToguTax MOJCTaBKH
3BE34aThIe; MEX]Ty JIydaMU MOJCTaBKU IpyniaMu (1Ko BHHU3) pacloiI0KeHbI
apxeronuu. [locie omIog0TBOpEHHSs U3 3UTOTHI PA3BUBACTCS CIIOPAHTHH B BHAEC KOPOOOUKH,
CUISIME Ha KOPOTKOW HOXKKe. CIIOpHI BBIMAIAIONIE U3 CIIOPAHTHSI, CHaYalla JaioT
IJIACTHHYATYI0O TPOTOHEMY, U3 KOTPOH 3aT€M pa3BHBAETCS HOBBIM raMeTO(uT.

9.4T0 13 ceds npeACTABJSIOT JIUCTOCTEOCIbHbIE MXH?
Kumace mxu (Musci) unu mxu aucroctedenbHbie, niu opuorncu sl Bryopsida)

W3 Bcex MOXOBUIHBIX JINCTOCTEOETBHBIE MXH BKIIIOYAIOT HaubosbIuee yucio BuaoB. Cpean
HUX MHOTHE OTIMYAIOTCS IIMPOKUM PACIPOCTPaHEHHUEM (MHOTIa B YMEPEHHBIX U XOJIOJHBIX
30Hax 000MX MOJIYIIAPHH ), BBICOKOH KU3HEHHON YCTOMUHNBOCTBIO U OOJIBIION
(UTOLIEHOTHYECKOH POJIBIO B PACTUTEILHOM ITOKPOBE 3eMIIH. DKOJIOTHYECKOE CBOeoOpasue u
0c000€ 3HaYeHHE MXOB B MPUPOIHBIX IMPOIIECCAX BO MHOTOM 3aBHCHT OT NMPUCYIIUX UM
TpynnoBbIX opM pocTa, 6iarogapst 4emy MXU MOTYT Ha OOJIBIIMX TJIOLMRAASX CO31aBaTh
PBIXJIBIE WJIH TUIOTHBIE TOKPOBBI Pa3IMYHON MOLTHOCTH. TeM caMbIM MXU aKTUBHO
y4acTBYIOT B (JOPMHUPOBAHHUH HA IOBEPXHOCTH KOHTHHEHTOB MHOTOYHCIICHHBIX MOIIHBIX
BJIArOMPUEMHHKOB B BHJI€ OOJIOT U 3aMOXOBEJIBIX JIECOB, OKa3bIBAIOIIMX CYIIECTBEHHOE
BIIMSIHUE HA OOIIIyl0 00ECTIeYeHHOCTh CylM Biaroil. Tamerodop y IMCTOCTE0ETBHBIX MXOB
0OBIYHO pauabHO, PeKE JIBYCTOPOHHE OONMMCTBEHHBIN. OT OCHOBaHUS, 2 YaCTO U BJAOJb
cTeOJIs U OT HMKHEH 4acTH JIMCTHEB OTXOAST HUTEBUIHBIC, BETBAIIMECS, MHOTOKIETOYHBIE
puzonel. CTpoenue crebneodpa3Hoit yactu raMetoopa B Ipejienax Kinacca ObIBaeT BecbMa
pa3HooOpa3HbIM. JINCThS cusTIne, IeNbHBIC, C KIIJIKOW HITH 0e3 Hee, ¢ OOJIbIMM
pa3HooOpa3ueM aHaTOMHYECKHX CTpYKTyp. Ha crebie oOpasytorcsi opransl HoJ0BOro
Pa3MHOXEHHS — AHTEPUINH U apXeTOHUU. M3 OMI010TBOPEHHOM SULIEKIETKN PAa3BUBACTCS
MHOTOKJIETOYHBIN CIICIUaTU3UPOBAHHBINA CITOPO(UT — CIIOPOTOH, KOTOPBIN COCTOUT U3
CTOIBI, HOXKKU (MHOTJ]a HOXKKa peayllpoBaHa) U kopoOouku. CIIOpOroH OrpaHUYeH B POCTE;
CTEHKU KOPOOOYKH COCTOSIT M3 HECKOJIBKMX CIIOEB KIETOK; B SK30TEI[UU KOPOOOUKH
pa3BuBaroTCa 00BIUHO QyHKIHOHUpYIONME ycThuIa. CriopooOpasyromas TKaHb
(apxecniopuii) BO3ZHUKAET U3 YHAOTELUS UM aMPUTELHsI, OOBIYHO OKPY>KaeT LEHTPAIbHYIO
9acTh — KOJIOHKY HUJIM Yy aHJIpeH U carHyma KyrmojooOpa3HO IMOKOWTCS Ha HEH U 1aeT
HayaJio TOJIbKO CIIOpaM; 3JIaTePhl Y JTUCTOCTEOETBHBIX MXOB HUKOTa HE 00pa3yroTCsl.
OTKphIBaeTcst KOpoOOUKa KPBIICUKOW WITH (Y aHIIPen) pacTPECKUBACTCS YETHIPbMS LICIISIMH,
peske Kopobouka KieicTokaprHas (3aKpbITOIUIonHast). V3 criopsl BEIpacTaeT I0BEHUIIbHAS,
3eJieHasi, HUT4YaTas uili CJIOEBUINHAS IepBUYHAS TPOTOHEMA, HA KOTOPOH BO3HUKAIOT MOYKH,
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JAFOIIME HAYallo 0OJIMCTBEHHBIM CTE0JIsIM, rameTodopaM. HarmoMHUM, 4TO JTMCTOCTEOCITEHEIE
MXU — CaMblii KPYIHBIN K1acc MOXOBUAHBIX. OH coctouT u3 700 ponoB u Briroyaet 14 500
uu Oonpinie BUIOB. [IpeacTaBuTenu 3TOro Kiacca Ha Cyille BCTPEYal0TCs MOUYTH
MTOBCEMECTHO OT MOJIIPHBIX MYCTBIHb APKTHKH JI0 «0a3HMCOBY» CPEIN aHTAPKTUUECKHUX JIBJIOB.
DTOT Kitacc 0OBIYHO JICNIAT Ha TpU MmojaKiacca: carnoBeie mxu (Sphagnidae), anapeeBbie
mxu (Andreaeidae) u 6puesbic mxu (Bryidae). MHoraa B kauecTBe CaMOCTOSTEIbHBIX

MOJIKITACCOB paccMaTpUBaIOT Takke OykcOaymueBsie mxu (Buxbaumiidae) u monmutpuxoBbie
mxu (Polytrichidae).

Bce nmucrocrebenbHbie MXU HMEIOT 00JIee MM MEHEe Pa3BUTOE CTEOJICBUIHOE OOpa30BaHKE
— Kaynuauid, UK cTe0erb, TOKPBITHIN TUCTOBUIHBIMHU BEIPOCTAMH — JIUCTHSIMHU. Y MXOB
YCTaHOBJICHBI JIBA OCHOBHBIX THIIa pocTa cTeOst. Pa3nnyaror Mxu OpTOTpOnHEIE (OT Tped.
orthos -mpsimMoii u trop0S — MOBOPOT) C BEPTUKAILHBIM POCTOM HMILIATHOTPOITHBIC (OT rped.
plagios — Kocoif) ¢ TOpH30HTAIBHBIM POCTOM CTEOJIsI. Xapakrep pocTta CTeOJIst XOPOIIo
coryacyeTcs ¢ pacroyio)keHHeM Ha cTebiie TaMeTaHTHEB, B COOTBETCTBHH C YEM BBIJCIISIOT
BEPXOILJIOIHBIC (AaKpOKAPITHBIE) MXH U OOKOIIIOAHBIE (TIIIEBpOKapITHbIe) Mxu. K
BEPXOILIOAHBIM MIPUHAIIICKAT MXH C IPAMOCTOSTYUMU CTEOISIMH, Ha BEPXYIIKE KOTOPBIX
00pasyroTcsi apXeroHUH, a CO BPEMEHEM H CIIOpOTOH. BTropas rpynma o0beJHHSIET MXH CO
CTeOIsIMU, TIJIOCKO MPUXKATBIMU K CyOCTpaTy, CBUCAIOIMMHU Y dMU(UTHBIX MXOB,
MJIABAIONMMHU, KaK y (GoHTHHANIUCA. Y OOKOILIOJHBIX MXOB apXETOHUH 3aK/IaJbIBAIOTCS Ha
BEPXYIIKE YKOPOUYEHHBIX OOKOBBIX ITOOETOB, M TO3TOMY CIIOPOTOHBI CHAT Ha OOKOBBIX
BeTBsX. JeneHune mucTocTeOenbHbIX MXOB Ha BEPXOIUIOAHBIE U OOKOIIJIOHBIE IO HEKOTOPOI
CTCTICHHU SIBIIIETCS] UCKYCCTBEHHBIM BBHIY HAJTHYHS MIEPEXOIHBIX (HOPM, HO OTPAKAOIIM
olpe/esieHHbIe TEHACHIIUHY B (JOPMAaTUBHBIX ITpolieccax. B ouepranuu Ha monepeyHoM
paspese crebelnb yalle BCero OKpYIJIblii, MHOTa OBAJIbHBIN, YIIIOBATHIN UM pEOPHUCTHIH;
nocneIHu oOpa3yercs 3a cyeT cOeraHus KHUJIKA U KpaeB OCHOBAHUS JINCTHEB, KOTOPHIE,
CITYCKasICh TIO CTEOITI0, CPaCcTAlOTCS C HUM. AHATOMHUYECKOE CTPOEHHE CTEOIsT pa3HOOOpa3HO.
Crebenb MOXKET ObITh TOCTPOEH U3 OJIMHAKOBBIX KIETOK C TOJICTHIMH MJIM TOHKUMHU
CTEHKaMH HJIM K€ U3 Pa3HbIX KIeTOK. Bo BTOpoM citydae mposBisiercs nuddepeHnnanus Ha
TKaHU: MEXaHUYECKYI0, KIETKH KOTOPOW Mo (opMe, YTONIIEHNUIO CTEHOK U UX CKYJBITYpe
CXOJIHBI CO CKIEPEUJIaMH COCYJHCTBIX PACTEHUM, U MPOBOSIIIE, 00ECIIeYnBAOIIIE
MPOBEJICHNE BOJIBI 1 PACTBOPEHHBIX B HEHl MUHEPAIBbHBIX BEIIECTB. MEXaHUYECKYI0 TKaHb,
KOTOpasi COCTaBJISIET KOPY, UM CKIEPOJEPMY, CTEOIIS MXOB, 00pa3yroT CTEpEeHabl —
MEXaHUYECKUE KIETKU CTeONs. DTO BBHITAHYTHIC B IIIMHY, Y3KHE, IPO3EMXUMHBIC KIETKHU,
OOBIYHO OKpaILlEHHbIE B KEJITOBATHIN, OypbIi, KpacHO-O0ypbIi, TypIYpHbIN UIH OYTH
yepHbIi 1BeT. Kak nmpaBuiio, y 3TUX KIETOK TOJICThIE CTEHKHU, TPHUYeM 000JI04Ka Y HUX
MHOT/Ia HACTOJIBKO YTOJIIIEHA, YTO MPOCBET MOYTHU IOJTHOCTHIO Hcye3aeT. Bo BHyTpeHHHX
YTOJIIEHHBIX YacTSAX CTEHOK MMEIOTCS BOAOMPOBOIIME TOphl. Ha BHyTpeHHEH
MOBEPXHOCTU CTEHOK CTEPEUIHBIX KIIETOK MOTYT 00pa30BbIBATHCS YTONILECHUS B BUJIE
ManuIUI000pa3HBIX BEIPOCTOB, 00Pa3yIONMX I'YCTYIO CETh B MOJIOCTH KiIeTkH. OHU ciyKat
JUIS COXpaHEHUs BOJIbI (KIeTOoYHasi 000JI0uKa criocoOHa K Ha0yxaHHI0). Y psijia MXOB OJIMH
WJIM HECKOJIBKO HapYXKHBIX CJIOE€B KOPBI COCTOAT U3 KIETOK, JUIIEHHBIX XJIOPOIJIACTOB, C
TOHKHUMHU, TIPO3PaYHBIMU CTEHKaMH U C 00JIee IMPOKUM MTPOCBETOM. DTH CIIOU KIETOK
MOJTY4UJIM Ha3BaHUE THaJo/IepMbl (HapyKHOU Kopbl). ['manogepma pa3BuTa y Takux poJioB,
Kak cgaraym, meesus (Meesia) u mp. [Tpu moACHIXaHUU PACTEHUS HAPYKHBIEC CTCHKU KIETOK
THaJIO0AECPMBI BIITYMBAIOTCS BHYTPb, @ IPH MOCTYIUICHUH BOJIBI CTEHKU PACIIPaBIISIOTCS,
KJIETKH HAOMPAIOT BOAY U TIEPEAAIOT €€ KIeTKaM TKaHEeH, Jeammx moj ruanojaepmon. C
BHYTPEHHEH CTOPOHBI KOpa IPAHUYUT C OCHOBHOM TKaHbO, KOTOPasi COCTOUT U3 OJJHOPOJHBIX
MapeHXUMHBIX KIETOK, YaCTO 3allOJHSIOMMX BCIO BHYTPEHHIOO YacTh cTedis. OObIYHO Kopa
MOCTETIEHHO MEPEXOIUT B OCHOBHYIO TKaHb, PEKe KOpa Pe3Ko oTrpaHuueHa oT Hee. KieTku
OCHOBHOM TKaHHW OOMJIBHO 3allOJTHEHBI MIa3MaTUUECKUM COAECPKUMBIM, XJIOPOIJIacTaMu,
KpaxMmaJioM, XKHPHBIMH MacaMu. biiaronaps HaIMuuio XJI0POIUTACTOB OCHOBHAS TKAHBb
crocobHa OTOCUHTE3UPOBATh, HO, KDOME TOTO, OHA CITY)KHUT MECTOM COXPaHEHHS BOJIbI,
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3armacHbIX BEIIECTB (KpaxMmai, Macia) U MPOIYKTOB CeKperuu (okcanar Kaiblius). OCHOBHAS
TKaHb CIY)KUT Takke | JIsi IPOBEICHUS BOJIBI. Y HEKOTOPBIX POJIOB MXOB B OCHOBHOM TKaHU
00HapYKUBAIOTCSI 0COOBIE TPYIIIIBI KIETOK, MPEACTABIISIONIE TPOJOIKEHUE B cTeOIe KU 0K
JMCTBEB, TI0 CYIIECTBY JIMCTOBBIE ClleAbl. Pa3mnuaroT 1Ba TUIIA IMCTOBBIX CIEIOB: OJHH —
CIIETIO 3aKaHYMBAKOIIMECs] B OCHOBHOM TKaHH CTEOJISI U HE JOXOMSIIE 10 IIEHTPATBHOTO
ny4ka (OOBIYHO OHM COCTOSIT U3 TPYIIIBI OJMHAKOBBIX TOHKOCTEHHBIX KIETOK), a Ipyrue —
COCMHSIIONIMECS C IIEHTPAILHBIM ITy4KOM. [loceHue XopoIo pa3BUTHI B CEMEWCTBE
nonuTpuxoBsix (Polytrichaceae) B pomax mayconus (Dawsonia), crumaxaym (Splachnum) u
ap. JIucToBbIe crieibl y MOTUTPUXOBBIX UMEIOT CII0KHOE CTPOCHHE, OHU AU (pepeH I POBAHBI
Ha TKaHU, TTOJJOOHO cTeOIr0 3TUX MXOB. Hanmn4re uimm oTcyTcTBHE EHTPAIBHOTO MyJKa B
OOJIBIIIMHCTBE CITy4acB SIBJISICTCSI KPUTEPUEM JUTS Pa3TpPaHUYCHUS BUIOB, @ UHOT/IA M POJIOB.
LeHTpanbHBIN My40K, TPOXOSIIMI B CepeTuHe CTEOIs, COCTOUT U3 BBITSHYTHIX B JIJTHHY,
OO0JIBITIeH YaCThIO TOHKOCTEHHBIX KIETOK C Y3KHM IPOCBETOM, 00CCIICUHBAIOIIX
MIPOBEJICHHE BOJIbI MJIU €€ COXpaHEHHUE.

Hawnbomee citoskHO MOCTPOEH HEHTPAIBHBIN My40K y poaa monutpuxym (Polytrichum) u y
JPYrux MpeacTaBUTENeH ceMeiicTBa MOIMTPUXOBBIX, a TAKKE Yy poja naycoHus. B crebne
MOJINTPUXOBBIX MOKHO HAOIOATh TKAHU W3 KIETOK THAPOUJIOB H JISITOU OB,
HalOMUHAIOIME TKAaHU CTEeOJIsI MPUMUTHUBHBIX COCYAUCTHIX pacTeHu# (0co00e CXOJICTBO
oOHapyXuBaeTcs co cTedeM pUHHUEBBIX). [ MAPOUIBI IO XapakTepy CBOEH
maddepeHnanuu, GopMe 1 OTCYTCTBUIO Yy HUX B 3pEJIOM COCTOSTHUH IIATOTLIA3MbI
MTOBTOPSIIOT OCHOBHBIE YepThl nu(pepeHunanuu u ctpoeHus rpaxena. [lo cymectsy,
€IMHCTBEHHOE Pa3INuue MEXIAY TEMH U IPYTUMHU 3aKITI0YAaeTCsl B OTCYTCTBHE Y TUPOHIOB
JUTHU(PUIUPOBAHHBIX YTOJIIEHH . JIeNTOUIbI, paciooKeHHbIE Ha Iepudepun TsKa
TUJIPOUJIOB, BO MHOTOM CXOIHBI C CATOBUHBIMH 3JIEMEHTAMH I1allOPOTHUKOBU THBIX.
CXO0ZICTBO 3TO POSBIISIETCS B YUIMHEHHOM (popMe U 3aKpYITICHHBIX KOHIIAX, a TAakkKe B
HaJIMYUU B KOHIIEBBIX M OOKOBBIX CTEHKaX MHOTOUYHMCIIEHHBIX OTBEpCTHI. B antmaepme crebis
y BCEX MXOB OTCYTCTBYIOT ycTbulla. Kpome TOro, 00bIyHO 13 110001 MOBEPXHOCTHOM KIETKH
cTe0JIs MOTYT BO3HHKATh BOJIOCKOBHIHBIE 00pa30BaHMSI -~ PH3OU Il — OJHOPSIHBIC
MHOTOKJIETOYHbIE HUTHU C OypbIMU 00OJIOUKAMH U C KOCBIMU MTONEPEYHBIMH CTEHKAMU.
OOBIYHO OHM CITY)KaT JUIsl IPUKPEIJICHUS K cyOCTpaTy U ajicopOuuu Bojibl. PazBuBaroTcs
PHU30HIBI TIIABHBIM 00pa30M IPU OCHOBAHHMH MPSIMOCTOSIYETO CTEOIIs, KaK, HallpuMep, Y
¢bynapuun (Funaria), uiu 1o BCeH [UIMHE IMOI3YYEro MJIH JIeXKadero credast Ha OPIOIHON
CTOpOHE, 0OpaleHHON K cyocTpaTy. Pu3ou sl MHOTIA TOKPHIBAIOT BECh CTEOEIh TYCThIM,
CBETJIBIM WJIM OKPALICHHBIM B OypbIii, (PHOJIETOBBIA MITH KPACHOBATHIN IIBET BOMIIOKOM; Y
HEKOTOPBIX MXOB OHH CKPYYMBAIOTCS B JUIMHHBIC TSHKU. PU30MIHBIN BOIIOK 0OecrieunBaeT
MOIHATHE U3 TIOYBBI BOJIBI B TUIOTHBIX IEPHOBUHKAX U 00Jiee JUTUTEIILHOE €€ COXPaHEHHE B
KaIJUISIPHBIX TIPOCTPAHCTBAX MEKAY PU30MIaMH M OTICTBHBIMU PACTCHHUSIMU. Y BOJHBIX
MXOB PH30U/IbI BHITOIHSAIOT INIABHBIM 00pa3oM (yHKIHIO MPUKperieHus K cyoctpary. Ha
KOHIIaX PU30HI0OB Y 3TUX MXOB 00pa3yloTCs BUJIbYAThIE Pa3BETBICHUS, MHOTIA
CILIETAIOIIMECS B MOAYIICYKH, KOTOPBIMH pacTeHUs PUKPEILISIOTCS K cyocTpary. [Ipu
M3MEHEHUH YCIIOBUN MUTAHUS U OCBELIEHUS PU30U/Ibl MOTYT NTPE0OPa30BBIBATHCS B 3€JICHYIO
BTOpUYHYIO TpoToHeMy. Ha Bepxymke cTe0s, B a3yxe JHCTbEB, B MECTaX OTXOXKIACHUS
JUCTHEB OT CTEOJI OUeHb PAaHO BO3HUKAIOT CBOCOOPa3HbIC HUTEBUIHBIE 00pa30BaHMS U3
HECKOJIbKMX KIETOK, KOTOPbIE HAa3bIBAIOT Oy/IaBOBUIAHBIMU BolOcKaMu. Mx OymaBoBuaHAs
KOHEYHas! KIIETKa CIIOCOOHA BBLACIATH CIIU3b JUISL 3alMTHl TOYKUA POCTA CTEOIS OT
BbIchbIXaHus. Kpome pr3on10B 1 OynaBoOBUIHBIX BOJIOCKOB, Ha IOBEPXHOCTH CTEOIS Y
HEKOTOPBIX OOKOIIOHBIX MXOB Pa3BHBAIOTCS MAIbYaTOPACCEUCHHBIE 3€JIEHBIE BHIPOCTHI
crebsiss — napaduiuian (0T rped. para — sosie u phyllon — mrcr). MHorma 3Ti BEIPOCTHI
00pa3yroTcsl B TAKOM KOJIMYECTBE, UTO OAEBAIOT CTEOEIb T'YCTHIM 3€JI€HBIM BOMIIOKOM.
dopma napaduuny Ype3BbIYaiHO pasHooOpazHa. OHM HUKOTIA HE UMEIOT KHUJIOK U
pacmosiokeHbl Ha cTe0se 6ecrnopsanouHo. Tak ke Kak U pU30uAbl, TapaguInUi ClIOCOOHBI HE
TOJILKO TIPOBOJUTH U YAEPKUBATh BOY, HO M BBIITOIHATH (PYyHKIHIO (POTOCHHTE3A.
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10. Paccka:kute npo BeTBJeHHE JUCTOCTEOEJBHBIX MXOB ?

BerBnenue y MxoB He ObIBaeT quxoToMuyeckuM. OHO 0ObIYHO OOKOBOE, HO HE Ma3yIIHOE,
MOCKOJIBKY Ka)kK[ast HOBasi BETBb MOSBJIICTCS HIKE JIMCTA. Y BEPXOIUIOAHBIX MXOB cTeOelb
MPSMON UJTM MOYTH NPSIMON U 0OBIYHO €c1a00BETBUCTHIN. Y OOJIBIIMHCTBA BUJAOB BETBU
Pa3BUTHI TOJIBKO B BEpPXHEH 4acTH cTeOsl. ApXETOHUH, a MO3/IHEE U CIIOPOTOHBI BO3HUKAIOT Y
HUX Ha BEPXYIIKe CTeOJIs MJIM OCHOBHBIX BETBEH; HA pa3BUTHE FAMETAaHTHEB OOBIYHO
TpaTUTCA BEPXYILEUHAs! KIETKA, U MOATOMY allMKaIbHBIA POCT CTEOSI U BETBEM
Ipekpan@ercs. Y 3TUX MXOB, Kak IPaBUJIO, HOBbIE OOKOBbIE BETBH (MHHOBALMM ) 00pa3yloTCs
MI0J1 TAMETAHTUSAMH M PAcTyT B HANpaBJICHUH TJIIABHOTO CTEOIS, @ Ha BEPXYIIKE MOTYT CHOBA
JaBaTh rameraHruu. [Ipu cuMnoauanbHOM THIIE BETBJIEHUS 9TH IIOOETH BO3HUKAIOT 1O
OJTHOMY; [P BUJIbYATOM BETBJIEHUM WJIU JIOKHOW TUXOTOMUU 00pa3yroTcs MapHble M00ery;
y HEKOTOPBIX MXOB BO3HHUKAET 10 HECKOJIbKY ITOOEroB, T. €. UMEET MECTO IYYKOBUAHOE
BeTBJIeHUE. [Ipy oTMHpaHUy ITIaBHOTO CTE0JIs TaKUe NHHOBALUH YKOPEHSOTCS U CTaHOBSTCS
CaMOCTOSITEIbHBIMH PAaCTEHUAMH. Y OOKOIUIOAHBIX MXOB CTE€OJIM CTetoImMecs (pexe
MPSMOCTOSIYME) U OOMIJIBHO MOHOIIOAMANIBHO BETBSIIMECS. APXETOHUHN U aHTEpUIUU
BO3ZHUKAIOT Y HUX HE Ha BEPXYLIKE IIABHOIO CTEOJIs, a HAa BEPXYIIKAaX YKOPOUEHHBIX
OOKOBBIX BETOUEK BJIOJIb INIaBHOTO cTeOis. biaarogapst 3ToMy pocT riaBHOTro cTelist mpu
CIIOPOHOILIEHNH HE MPUOCTAaHABIUBAETCA U MOX MOXKET PACTHU JaJIbIle, JOCTUTAS
3HaYUTEIbHOMN JUIMHBI. Ha Kax10i cTOpOHE cTebiIsi MHOTOUYHCIIEHHbIE BETBU MOSBIISAIOTCS B
BOCXOZSIICH (AaKpOINeTanbHO) MOCIeI0BATENbHOCTH, T. €. 60JIee MOJIO/IbIe HAXOAATCS OJIHKe
K Bepxyuike. OOpa3yronmecss BETBU 00J1a/1al0T OTpaHUYEHHBIM BEpXyIIEYHbIM pocToM. [Ipu
MIPaBUJIbHOM Y€PEOBAHUM B Pa3BUTUH 3a4aTKOB BETBEH opMHUpYyeTCs MEepUCTOE BETBICHUE
cTe0Jis; TPH MOBTOPHOM BETBICHUHN — JIBAXK/IbI-, TPHOKIBITIEPUCTOE BETBICHNE, HAIIPUMED Y
Tyuauyma. Poct mo0OeroB 1 pa3BUTHE BETBEH KaK y BEPXOIJIOHBIX, TaK U Y OOKOIJIOIHBIX
MXOB HaXOJMTCS B 3aBUCHMOCTH OT TOYKHM POCTa INIaBHOTO cTeOuis. Tak, eciu ynaiuTh
BEPXYILIKY cTeOJIsl, TO B HOBBIE MOOETH Pa3BUBAIOTCS MOKOSAIIMECS MOYKH.

11. Kakue jucTbs y JIMCTOCTEOCIBHBIX MXOB ?

JIMcThs y MXOB cHJisiune, OOJIbILEH YacThIO MONEPEYHO MPUKPEIIEHHbIE K CTEOI0, TPOCTHIE,
LeJbHBIE, 10 KPat0 MOTYT OBITh 3yOUaThIMU M TOJBKO OUEHB PEIKO TIIYOOKO pPa3/eICHHBIMHU.
Ha cre6ie mucThst pactiosioyKeHbl BCETa MO CIIUpai, 00pasysl ABYPSAIHOE MM MHOTOPSITHOE
JMCTOPACIIONIOKEHUE. 3aKIaAbIBAOTCS JINCThS B BOCXOIAIIEH IOCIEA0BATENBHOCTH. POCT HX
HAYMHACTCS C JCJICHUS JBYCTOPOHHEN BEPXYIIEYHON KIETKHA, OT KOTOPOM OTIEISAIOTCS
CErMEHTHI ¢ ABYX cTOpoH. [locine mpekpaleHus: BEpXyIeyHOTro poCTa JIUCThS JOCTUTAIOT
KOHEYHOI'0 pa3Mepa IOCPEACTBOM BCTaBOYHOIO POCTA, IPOMCXOJAIEr0 B UX OcHOBaHMHU. [o
PacIoNoKEHUIO Ha cTe0JIe Pa3INyaloT JIMCThsl HU30BbIE, CPEAUHHBIE (MJTH COOCTBEHHO
cTeOseBbie) M TOKPOBHBIE. [IOKpOBHBIE IMCThS OKPYKAIOT FAMETAaHTUU U OOBIYHO
OTJIMYAIOTCS OT CTeONIEBBIX pa3MepaMu, GOpMOM, YaCTO aHATOMHYECKUM CTPOCHHUEM, a
MHOT/Ia — OKPAacKOW M KOHCHUCTEHIUEH. JINCThs, OKPYKAIOIME apXETOHWU, HOCAT Ha3BaHUE
TMe-pUXEUATBHBIX, a JINCThS, OKPY)KAIOLMe aHTepuIuu,— Mepuronnansinx. Husossie
JUCThSI — CUJIBHO PENYLIUPOBAHHBIE, YellyeBUIHbIE. OHM pa3BUBAIOTCS B HUYKHEN
HaJ3eMHOM MJIM B TIOJ3€MHOM YacTH CTEOJIsl y TAKMX MXOB, CHA0)KEHHBIX PU30MOM, KaKk
kmmMarpym (Climacium). CrebeBbie TMCThs pACIIOI0KEHBI BBIIIE HU30BBIX,
MIPEeUMYLIECTBEHHO B Cpe/iHEl U BepXHel yacTsax credis. JIncroBas miacTHHKA Yalle
OJIHOCJIOMHAs, PEKE LETUKOM UM YaCTUYHO ABY-, MHOTOCIONHAs. KIIeTKH MIIaCTUHKU
00BIYHO OOTaTHI XJIOPOILJIACTAMHU W BBITTONHSIOT QPyHKIIMIO QoTocHHTe3a. JKuika, ecinu oHa
pa3BuUTa, OOBIYHO MPOXOAUT MOCEPEINHE JIUCTA U COCTOUT U3 TOJICTOCTEHHBIX, BHITHYTBIX
Ki1eTok. Kpome mexaHnueckoil posu, oHa oOecrieynBaeT NPOBEACHHE IIIACTUYECKUX BEILECTB
u Bojbl. [To hopme nmucThs oueHb pazHooOpa3Hbl. Upe3BhIUallHO Pa3IUYHO CTPOSHUE KPaeB
JMCTBEB. 3aBAPHYTOCTh U OTBEPHYTOCTh KPAEB JIMCTA CO3AET MUKPOCKOIIMYECKUE MOJIOCTH,
IJIE U yepKUBaeTCs KanuJUIsIpHas BoJa. 3aBEpHYTHIN Kpail J1McTa, CBOMCTBEHHBIN MXaM,
OOHUTAIOIMM B YCJIOBUSAX MEPUOIUYECKON 3aCyXU, BBIITOJIHSET €LE U 3AIMTHYIO (YHKIHIO,
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MIPEeIOXpaHsisi HEXKHBIC YACTH JINCTA OT UCCYIICHUS. B IMCTOBOI MIIACTHHKE Pa3IM4atoT
KJIETKU JIBYX OCHOBHBIX TUIIOB: KIECTKH TAPEHXUMATUYECKHE — OOBIYHO OKPYIJIbIC WIIH
YIJIOBAThIE 10 MHOTOYTOJIBHBIX (4acTO KBAJpPATHBIE U IIECTUYIOJIbHBIC), MTOYTH PaBHOU
JUTMHBI ¥ IIMPUHBL, ¥ TPO3EHXUMATUUECKNE — Y3KHE, BHITSHYTHIE B JUTMHY C 320CTPEHHBIMH,
3aXO/SAIIMMH JIPYT 32 pyra KOHIIaMH. Y MXOB BCS INTACTHHKA JINCTA PEIKO ObIBaeT
MOCTPOEHA U3 OJMHAKOBBIX KIeTOK. EcM BepXHsis 4acThb JIMCTa COCTOUT U3
MapeHXUMaTHIECKUX-MEJIKHX KIETOK, 00JIee TOJICTOCTEHHBIX, @ MHOT/Ia MAMHJUTO3HBIX HIIH
MANMIUIO3HBIX, TO KIETKH JICTOBOTO OCHOBAHHUS ITOYTH BCET]a HECKOJIBKO KPYITHEE M PE3KO
OTJIIMYAIOTCS OT BepXHUX N0 hopme. bomnpIoil monumMopdusM KIETOK MXOB O0YCIOBIICH HE
TOJIBKO pa3HO00pa3reM uX (GOpMbI, HO U XapaKTePOM HX KIETOYHBIX 000J104YeK. 3/1eCh X
MHOr000pasue, KaKeTcs, He 3HaeT mpeaenoB. Kpome paspactanns OOKOBBIX CTEHOK KJIETOK
MJIACTUHKY JICTA, MOTYT Pa3pacTaThCsl U HapY)KHbBIE CTEHKH, 00pa3ys MaMHJUIO3HOCTD U
MamuJUI03HOCTh. [lanmuiiel (yTomeHns: KIeTOYHOH 000JI0YKH) BCTpEeUaroTCs Hanboee
qacTo y OpueBbIx MX0B. OHHU OBIBAIOT Upe3BbIYATHO pa3HOOOPa3HOM (OPMBI, a HHOTIA K
TOMY K€ B MECTe UX 00pa30BaHUs KIETOYHAst 000JI0UKa pa3pacTaeTcs U BhIsiYMBaeTcs. Ha
3TOM 00pa30BaHNUHU U CHAAT MAIMILIBL. [[anminibl CHITBHO YBETMYHMBAIOT TTOBEPXHOCTH KIETOK,
BCACHIBAIOIIMX BOAY, CIIOCOOCTBYIOT OoJiee OBICTPOMY COOMPAHUIO BOBI U TPOBEACHHIO €€
BHYTPb K1eToK. OCOOEHHO YacTO pa3BUBAIOTCS MAMUJUIbI HAa KIETKaX Y MXOB CYXUX U CHUJIBHO
OCBEIICHHBIX MecT (TopTyina — Tortula, 6apboymna — Barbula u ap.), HO nmpoko
MIPEJICTABIICHBI M Y BUJIOB, OOUTAIONMX B YCIOBUSAX U30BITOYHON BIAXKHOCTH (Y
renonuymaiepcricroro — Helodium lanatum, aynakomuuyma GosnotHoro — Aulacomnium
pa-lustre, y MHOTHX JIECHBIX MXOB M3 CEMEHCTBa TYyHIHUEBBIX — Ihuidiaceae, y THIUYHBIX
SMU(UTOB TPOIMUECKUX U CYOTPOITMYECKHUX JIECOB U3 CEMENCTBA METEOPUEBBIX —
Meteoriaceae). Y psima MXOB HPOSIBIISIETCS Y€TKOE 000CO0ICHNE aCCHMIITSIIMOHHBIX U
BOJIOHOCHBIX 3JIEMEHTOB JIUCTA. DTO XapaKTEPHO IS Pa3HBIX CHCTEMATUYECKUX TPYIIIT MXOB,
JIaJIeKO OTCTOSIIMX JIPYT OT JIpyra B pOJCTBEHHOM oTHoIeHUU. Hanbonee sipko
BBIPAKEHHBIA TUMOPQI3M KIETOK XOPOIIO M3BECTEH Y C(ParHOBBIX MXOB, a U3 APYTHX
JTUCTOCTEOETBHBIX MXOB — TOJIBKO y MpeCTaBUTeNel ceMelicTBa IeyKOOpUEBBIX
(Leucobryaceae) u kanummneposbix (Calymperaceae). JIKMCT COCTOUT U3 JABYX THUIIOB KJICTOK:
U3 3€NICHBIX, COJIEPIKAIMX XIIOPOIIIACTHI, U U3 MEPTBBIX, OECIIBETHBIX, TUIIEHHBIX
XJIOPOIJIACTOB BOJIOHOCHBIX KIETOK. Y c(hJarHOBBIX MXOB XJIOPO(HIIJIOHOCHBIE KIETKU
Pa3BUTHI B OOJIBIIOM KOJIMYECTBE, OKPYKAIOT BOJOHOCHBIC HA MTPOTSHKEHUU BCETO JIUCTA.
BonoHocHBIE KIETKH NUMEIOT CIIMPATIBHBIC M KOJIbYAThIe YTOJIICHHS U MTOPHI — OTBEPCTHS B
HapyXHBIX 000104KaX. Y JIEYyKOOPHEBBIX B CpelHE 4acTH MHOTOCJIOWHOIO JIMCTa
PacIioNIOKEHO OT OJHOTO JI0 TPEX CIIOEB XJIOPO(UIUIOHOCHBIX KIETOK. [1ouTH y BCcex BUIOB
OHU CO BCEX CTOPOH OKPY)KEHBI BOJIOHOCHBIMHU KIETKAMH € HEOOJIBIIMM KOJIMYECTBOM ITOP
MPEUMYIIECTBEHHO B OCHOBaHUU JHcTa. [1o skoj0ruu u reorpaduu Be Ha3BaHHbIE TPYIIIBI
MXOB CHJIbHO oTin4atoTcs. CparHoBble MXU — THUIIMYHbIE 0OuTaTeNn 00JI0T, 0COOEHHO
IIMPOKO PAacHpOCTpaHEHHBIE B CeBEpHOM nomymapuu. K ieykoOpreBbIM B OCHOBHOM
OTHOCSTCS AMU(UTHI TPOITUKOB U CYOTPOIMKOB, JIUIIHL HEKOTOPBIE BUBI JIEYKOOpHUyMa
(Leucobryum) 3axomst B ce- BepHYyIO yMepeHHYI0 30HY. HecMOTpst Ha 3TO, y TeX U y APYrUx
BBIPAOOTAIUCh CXOIHBIE TPUCIIOCOOICHUS B BUJIE BOJIOHOCHBIX KiIeTOK. JKuika y carHoBbIx
MXOB BCErJ[a OTCYTCTBYET. Y JAPYTHX BEPXOIJIOJHBIX MXOB OOJIBIEH YacThIO pa3BUTa
MPOCTast, T. €. HePa3BETBICHHAS, )KUJIKA. Y OOKOTUIOMHBIX MXOB JKHJIKA JaXKe B IIpeIenax
OJTHOTO CEMEICTBAa MOXKET MMETh Pa3IMYHBIN XapaKkTep HJIM OTCYTCTBOBaTh. B aToM
OTHOILICHUH PA3TUYaI0T HanboJIee YacTO BCTPEUAIOMIYIOCS MPOCTYIO XKHIIKY; JIBOMHYIO,
pacXosIIyIocsl ABYMS JIydaMH Cpasy jK€ OT OCHOBAHMsI JIMCTA; BUIIbYATYIO, KOI/Ia IPOCTas,
HE JJIMHHAs )KUJIKa 1aeT OOKOBBIE, O0Jiee KOPOTKHE OTBETBIICHUS. B O0nbIIMHCTBE CilydaeB
KHJIKA BBICTYIAET JIUIIb HAa HU)KHEH, CHUHHOM CTOPOHE JIUCTA; HO Y HEKOTOPBIX MXOB TaKKe
1 Ha BepxHel. Ha clTuHHOM CTOpOHE KUITKK 4acTO OBIBAIOT Pa3HOOOPa3HbIE CTPYKTYPHBIE
oOpaszoBanus. Y BuI0B poaa ¢puccuaenc (Fissidens) >xuiika Ha CIUHHOM CTOPOHE JINCTA
MMeeT KpbUIOBUIHBIN BEIpOCT. Ha BepxHell, OpIoIHOI CTOPOHE KUK Y OOJBLIIMHCTBA
MOJMTPUXOBBIX HAXOAATCS TPOJIOIbHBIE, ACCHMIUIALIMOHHBIE IIJIACTHHOYKHU, COCTOSIIIE U3
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HECKOJIBKUX PSJIOB KIETOK, OOTraThIX XJIopoIutacTaMu. Takue ke MIacTHHOYKU UMEIOTCS Y
BUJIOB ceMelicTBa naycoHueBbix (Dawsoniaceae). B cemeiicTBe MOTTHEBBIX y POJIOB aOMHA
(Aloina) u kpoccuamym (Crossidium) B BepXHEl 4acTH JIMCTA Ha KUJIKE Pa3BUBAIOTCS
OoraTele XJIOpOINJIacTaMi MHOTOKIIETOYHbIE, HHOT/a Pa3BETBIIEHHBIE HUTH, KOTOPBIE YacTO
MOAYIIKOBUHO CIUIETAIOTCSA. ACCUMUJIALIMOHHBIC IUIACTUHOYKHA M HUTH B PA3HBIX IPyMIax
BBITIOJIHSIOT, II0-BUAMMOMY, OJIHU U T€ K€ (PYHKLIHMH: Y OJJHUX MXOB — IIPEUMYILIECTBEHHO
ACCUMIISIIMOHHYIO, Y IPYTUX — O00ECIeunBaIOLIy0 INIaBHBIM 00pa3oM BCAChIBaHUE BOJIBI.
IIpu nojceIxaHUU y OONBIIMHCTBA 3TUX MXOB Kpasi JIMCTHEB 3aBOPAUYNBAIOTCS U CBEPXY
MIJIOTHO MPUKPBIBAIOT MJIACTUHOYKU U HUTU. OOIaMBIBAIONECS] HUTH CIIYXKAT TAKKE JUIS
BETETATUBHOIO Pa3MHOKEHHU . BONBIIMHCTBO BEPXOIIOAHBIX MXOB MMEET JKUJIKY CIIOKHOIO
CTPOCHHUS, COCTOALIYIO M3 yKa3aTesed, CONPOBOAUTENEH, CTEPEUANBIX ITYYKOB M HAPYKHBIX
KieToK. [lapeHxuMaTnyecKrne KIETKH JKUJIKU JIMCTA C IIMPOKUM IIPOCBETOM, TOHKOCTEHHBIE,
OeHbIE MIIa3MaTHYECKUM COJIEPKAHUEM, PACIIONOKEHHBIE B OJIUH, PEXE B [1Ba pAAa,
Ha3bIBAIOT yKazaTenssMu. OHU MPOBOJAT BOJLY U Ha IPOAOJIbHBIX CTEHKAaX HEPEIKO CHAOKEHBI
nopamu. CocTosiHME IMCTa B OCHOBHOM 3aBUCUT OT Typropa ykasateneil. B celpyro morogy
OHH 3all0JHEHbI BOOH. BenencTBue 3Toro skuika, BOUThIBas BJIAry, pa3Oyxaer u
BBITATUBAETCS], @ BMECTE C HEN PacTArMBAETCs IUIACTUHKA JUCTa. B cyxyto moromy
MPOUCXOAUT 0OpaTHOE — KUJIKA MOJICHIXAET, TEPSET CBOE HATSDKEHUE, Cru0aeTcsl BHYTPb, a C
Hero u3rnbaercs U niaacTuHka jucta. ConpoBOANTENN — TOHKOCTEHHBIE, MAJIOTO AMaMeTpa,
BBITSHYTBIC B JUIMHY KIETKH, OOBbEAMHEHHBIC B TSDK M BHEIIHE CXOJHBIE C KICTKAMHU
MIPOCTOTO LIEHTPAIBbHOIO Mydyka. OHU OUYTH BCETIa HaXOASTCs Ha CIUHHOM CTOPOHE
ykazareneil. HapyxHble k1eTku (0ObIYHO ¢ JOBOJIBHO HIMPOKUM IPOCBETOM) 00pa3yloT Kak
Ob1 ar1uIepMy KUIKU. CTepen bl KHUIIKA — TOJICTOCTEHHBIC, BHITHYTbIEC B [UIMHY U
COEJIMHEHHBIE B TSDKU KIETKU -CXOJHBI C JIYOSIHBIMU BOJIOKHAMH COCYAMCTBIX PACTEHHUH U MO
CBOEMY CTPOCHHIO HE OTJIMYAIOTCS OT CTEPEUIHBIX KIETOK cTeOs. MexaHnuyeckasi TKaHb
KHJIKA 00pasyeT OJMH JICHTOBH/IHBIN CTEPEHIHBIN y4OK B CEPEMHE KUIIKU UITH Y psizia
BHUJIOB — JIBa, CIUHHOW U OPIOIHOM, pa3/ielIeHHbIe yKa3aTeasaMHu. TOJBKO Y MOJIUTPUXOBBIX
U JayCOHUEBBIX JKUJIKa UMEET OOJIBIIOE YMCII0 OIU3KO PACIOIOKEHHBIX CTEPEU THBIX
ITY4YKOB.

12. Kak npoxoauT BereTaTHBHOE Pa3MHOKEHHUE Y JIUCTOCTEOeIbHBIX MXOB?

BereratuBHOE pa3MHOXKEHUE Y JTUCTOCTEOETBHBIX MXOB PACIPOCTPAHEHO YPE3BBIYANHO
IIMPOKO U MPOSBISETCS B pa3Ho0Opa3HbIx Gopmax. [loutn Bce yactu rametodura
JUCTOCTEOETBHBIX MXOB CIIOCOOHBI TPOU3BOAUTH BTOPUUHYIO IPOTOHEMY, Ha KOTOPOM
00pa3yroTCcsi MOJIOJIbI€ PACTEHUSI, UM MIPOSBIIATH CIIEIIUATbHBIC TPUCITOCOOICHHUS 15
BEreTaTMBHOIO pa3MHOKeHUs. Hanboee nmpocToi 1 MMPOKO paclpoCTpaHEHHBIH cr1ocod
BETeTaTUBHOTO Pa3MHOXKEHMU S, KOTOPBIM HAOJI0/1aeTCsl Y MXOB ITOCTOSIHHO U ITOBCEMECTHO,
CBSI3aH C pa3pacTaHHEM MOXOBOM JEPHUHBI K 000COOIEHNEM TPH ’TOM MOJIOJIBIX MTOOETOB,
KOI/1a HMOKHSISI YaCTh PAa3BETBICHHOIO MATEPUHCKOTO pacTeHUsI OTMUpaeT. Takoe
paspacraHue, Beayliee K 00pa30BaHUIO LEIbIX MOXOBBIX KOBPOB, OCOOEHHO TUITUYHO JIJIsI
c(arHoBBIX, HO OOHAPYXHUBAETCA U B PYrUX Ipynnax MXoB. BereraTuBHOe pasMHOKEHUE
MO>KHO IIOJIpa3/i€IUTh Ha IBE IPYIIIBI 10 CTENEHU y4acThsl B HEM caMoro pacteHus. K
MIepBO IpyMIe OTHOCUTCS pa3MHOKEHHE YaCTSIMU Tela — JIOMKHUMH CTE€OJIIMU, TOUKAaMHU U
BETBSIMH, BEIBOJAKOBBIMU BETBSIMHU, BBIBOJJKOBBIMU ITOYKAMH — YKOPOUEHHBIMU
BBIBOJIKOBBIMU BETBSIMU C HEPELYLIUPOBAHHBIMU UJIU C PELYLIUPOBAHHBIMU JTUCTHSIMU,
JIOMKHUMH JIUCTHSIMH, BBIBOJKOBBIMH JIMCThSIMU, IIEPBUYHON MTpoTOHEMOM. Ko BTOpOH rpynie
MO>KHO OTHECTH COOCTBEHHO BBIBOJIKOBBIE T€JIa — MHOTOKIETOUYHbIE 00pa30BaHMs ISt
BETE€TAaTUBHOTO Pa3MHOKEHU S, pa3HO0Opa3HbIe 1Mo (opMe, KOTOPbIE MOTYT BO3HHUKATh Ha
JHOOBIX YACTSIX PACTEHHUS: Ha BTOPUYHOM MPOTOHEME, Ha CTEOJIEBOM PHU30MIHOM BOIIIOKE, Ha
crebJie B Ia3yxe JHMCThEB, Ha PA3IMUHBIX YACTSX KHUJIKHU JINCTA, HA KIETKAaX JIMCTOBOM
JIacTUHKU. K MOMEHTY OT/ieNleHH s BBIBOJIKOBOTO T€Jla B MECTE€ COEAMHEHUS €T0 C
MaTEpUHCKUM PACTEHHEM 00pazyeTcsl pazJenuTeabHas KIeTKa C OYeHb HeXKHOU HapyKHOM
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CTEHKOM, OOBIYHO JIETKO paspymaroiieiics. HauOoinee .umpoko pacmpocTpaHeHbI
BBIBOJIKOBBIE T€JIa HA CTEONAX, PEXKe Ha JIUCThIX, UHOTA "OHU 00pa3yloTcs Ha TE€X U JIPYTHX
y OJJHOTO ¥ TOTO )K€ BUJA. Y MXOB H3 poja TeTIpaduc BHIBOJKOBBIC TeJIa HA [UIMHHBIX
HOXKaX IMPUYPOUCHBI K BEPXYIIKE CTEOJIS, TJIe OHU PA3BUBAIOTCS B KYOKOBUJHOM
BMmectumnuie. Cpeau IMcTocTe0eIbHBIX MXOB 3TO, TO-BUANMOMY, EAMHCTBEHHBIHN Cydai,
KOT/Ia BOKPYT BBIBOJKOBBIX TEJI MMEETCS BRICOKOCIICIIHAIM3UPOBAHHOE 3l THOE
oOpa3zoBanue. BEIBOJIKOBBIC OpraHbl paCIPOCTPAHSIIOTCS TOKAMHT BO3lyXa, HHOT/IA
BBIMBIBAIOTCS BOJIOW, BOSMOYKHO- TalOKE, YTO OHH PA3HOCATCS KUBOTHBIMU. Pu3ouiHbIe
KITyO€HBKH — 3TO MHOTOKIIETOYHBIE TeJa, OOBIYHO C TOJICTOCTEHHBIMU 000JI0YKAMH Y
HapY)KHbBIX KJIETOK. Pa3BUBaIOTCS OHM Ha pU30MaX, HAXOSIMXCS B MTOYBE, peXke Ha
cTeOeBbIX pu3onaax. PuzonaHbie KIyOEHbKU SBISIOTCS MPUCIIOCOOUTETHHBIM
o0Opa3oBaHUEM IS IEPE3MMOBKH M TIEPEHECCHUSI PYITUX HEOIArompusITHBIX YCIOBUM, XOTS
MHOIJIA CITY)KaT U CIEUAIbHO [l BETETaTUBHOTO pa3MHOKeHus. KiryOeHbKkr cHavasa JaioT
MPOTOHEMY, Ha KOTOPOH 3aKIa/IbIBAIOTCS TTOYKH.

13. Opransbl 10J10BOro pa3MHOKeHuUs ?

MyXcKue U KeHCKUEe OpTaHbl MOJI0BOTO Pa3MHOKEHUSI (AHTEPUINU U apXETOHHUH) Y MXOB
yare BCero COOpaHbl B TPYIIBI, OOBIYHO OKPY>KEHHBIE- CIIeIHAIN3HPOBAHHBIMU, HHOT/IA
OKpAIlCHHBIMHA TTOKPOBHBIMU JIUCThSIMH.

14. I'ne BO3HMKAIOT NOJI0BBIE OPraHbl?

Bo3HHKAIOT raMeTaHTHH WJIM Ha BEPXYIIKaX IJIaBHBIX TOOETOB, MU HAa OYCHb KOPOTKHX
OOKOBBIX BETBSIX. MEXKIy aHTEPUIUSIMHU U APXETOHHUSAMH 4acTO HAXOJATCS HUTCBUTHBIC HIIH
OyniaBoBHUIHBIC TTapadu3bl. Y JIUCTOCTEOCIBHBIX MXOB XOPOIIIO BBIPAXKEH MOJIOBOM
mumopdusM. Kak mpaBuito, )KeHCKUE pacTCHHUSI, TUTAOIIME MOJIO0N CcliopoduUT, ObIBAIOT
0oJiee KPYITHBIMU | CHJIbHEE Pa3BUTHIMHU, YEM MYKCKHE. MYKCKHE pacTeHUs Y ABYIOMHBIX
BH/JIOB 9aCTO CHJIBHO PEIYIIMPOBAHEI JI0 TaK HAa3bIBAEMBIX KAPIIUKOBBIX MYKCKHX pac TEHUH,
KOTOpBIE MOcie 00pa3oBaHUs aHTEPUANEB OTMUPaIOT. BeposTHO, Hanbonee mpocTo
YCTPOCHBI MY)KCKHE pacTeHHs poja Oykcoaymust (Buxbaumia). Y HekoTOpbIX BHUIOB
runayma (Hypnum) muddepeHnmpoBaHHbIe B TTOJIOBOM OTHOIIEHUH CIIOPHI MPOPACTAIOT Ha
JUCTHSIX )KEHCKUX PACTEHHH U M3 HUX BBIPACTAIOT KAPIUKOBBIE MY)KCKHE pacTeHbUIIA. Y
MOJINTPUXYMOB YacTO HAOIIOJAIOT MTPOPACTaHNE MYKCKUX PAacTeHUH — PO (PUKAITHTO.
3TO MPOUCXOIUT MOTOMY, YTO BEPXYIIleUHas! KIeTKa CTeOJsT He TTOTHOCTHIO UCTIONB3YeTCsl Ha
o0pazoBaHUE MEPBOTO aHTEPUIHS, U POCT CTEOIS TPOAOIDKACTCA. 3pelible aHTePU MU
OOBIYHO MPEJICTABIISIOT AIUTHIICOUIATIbHBIE, OyITaBOBHIHBIE, PEXKE MAPOBUIAHBIE (POJIBI
carnym, aHjapes U OykcOaymusi) Teia, 4acTO Ha KOPOTKOH MHOTOKJIETOYHOM HOXKe. BHyTpH
MEPUTOHHUS OOBIYHO HE OJTHOBPEMEHHO (OPMUPYETCsi OOJIBIIOE YHCIO0 aHTEPHANEB.
PackpeiBaHue 3pesioro aHTepHU NS TPOUCXOUT MPH BBITIJCHUHN JTOMK/IS HIIA POCHI.
ApxeroHuii 00bI4HO UMeeT popMy OYTHLILYATOTO Tella Ha MACCHBHOM HOXKKE. Y 3pelioro
apXxeroHust OproIHasi KIEeTKa U KaHAJIbLEBbIE KICTKU KN ocau3HsI0TCA. [IokpoBHBIE
KICTKH IIEWKA, KaK U Yy aHTSPUANSI, BBIACISIOT CIIM3b U Pa3phIBAIOTCS, 00pa3ysl MPOXOI,
BEAYLIMHU K SHULIEKIETKE.

15. Kak npoucxoauT OIiog0TBOpeHus ?

J71s1 OTLII0I0TBOPEH U S TTPEXK]IE BCETO0 HEOO0X0IMMa BOJIa, B KOTOPOM CIIepMaTO30UIbI
MEPEIBUTAIOTCS OT AaHTEPUIUEB K apXeroHusM. JIOCTUTHYB apXeroHus, CriepMaTO30M/Ibl, 10 -
BUJIUMOMY, IPUBJIEKAIOTCS KO BXOJY B €r0 IIEHKY XeMOTAKCHUUYECKUM BO3JCHCTBHEM
CaxapoB, BBIJICIISIEMBIX apXeroTueM. B To ke Bpemst Tpu CUITLHOM OOBOTHEHUH ICPHOBUHKH
YMEHBILIEHHE KOHLEHTpaLu pacTBopa 3Tux CaxapoB, KaK I0JararoT, CHUKAeT aKTUBHOCTh
CIEepMaTO30M/I0B U MTOHUXKAET BO3MOXXHOCTh MPOHUKHOBEHU S UX B aAPXETOHUU. Y JIBYAOMHBIX
Ha3eMHBIX MXOB OILIOJ0OTBOPEHUIO OIaroMpHUsATCTBYET MPOU3PACTAHNE MYKCKUX U JKEHCKHX
pacTeHuil B 00IIeH 1epHOBUHKE. B Tex ke ciydasx, Korja y ABYJAOMHBIX BHUJIOB PaCTCHHS
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ABYX I10JIOB HpOCTpaHCTBCHHO pa?{beI[I/IHeHI)I, OHJIOIIOTBOPGHI/IIO, BCPOHTHO, ITIAaCCUBHO
CIOCOOCTBYIOT HacekoMble. HecMOTpsi Ha TO YTO B MEPUXEIIMU Pa3BUBAETCS HECKOIBKO
apXGFOHI/IeB, y 6OJII>IJ_II/IHCTBa BUJIOB OHJIOIIOTBOpHeTCH OJWH N3 HUX U COOTBETCTBCHHO
BBIPACTAET OJIUH crIOPOroH. OHAKO Y HEKOTOPBIX BUJIOB B OJJHOM IEPUXELUN
OTIIIOJIOTBOPSIETCS, KaK MPABUIIO, HECKOJIBKO apXETOHUEB W Pa3BUBAETCS HECKOJIBKO
croporoHoB. Pa3zsutue criopoduTa mocie ormiog0TBOPEHUS SHIEKIETKA Y OTHOJIETHUX MXOB
MPOJOJKAETCSH 5—8 MECAEB, a Y MHOTOJIETHUX — JI0 ABYX JIET.

Onon0TBOpEeHHAs SIMIIEKIeTKA 0/IeBAETCS 000JI0UKOW M MPEBPAIIACTCS B 3UTOTY,
OCTAIOIIYIOCS B OPIOIIKE apXerOHUs. 3UTOTA JEIUTCS MOMEPEUHOM MeperopoIkoil Ha
BEPXHIOIO U HIKHIOO KIETKU. HIDKHSSI KieTka JenuTes U 00pa3yeT HHXKHIOK YaCTh HOXKKU U
CTOIly, KOTOpasi IpOpPacTaeT CKBO3b CTEHKY OpIOIIKa apXeroHusl U BHEAPSAETCS B TKAHb
ramerouTa, HO HE cpacTaercs ¢ Hell. Bepxuss (amukanbHas) KIETKAa ACTUTCS ABYMS
B3aMMHO MEPECEKAOIMMUCS MEPETOPOIKAMHU, HAKIIOHEHHBIMHU APYT K Apyry. bmaronaps
STOMY BBIYJICHSETCS IBYCTOPOHHSS BEPXyIEUHasl KIETKa, OTAEISIONIAs 1Ba psiia CETMEHTOB,
13 KOTOPBIX POPMHUPYIOTCS KOpOOOUYKa M BEPXHSSA YacTh HOXKKU. PocT Monoaoro copodurta
Ha BEPXHEM KOHIIE MPOMCXOAUT O0Jiee aKTUBHO, U JIJICHHE OCYILIECTBIIAETCS Ooee
NpaBUJIbHO. B pe3ynbraTe pasBuBaercs cTe0ieodpazHoe TENOo C MOoCIeIyonei
mddepeHranmeit Ha KOpoOOUYKY M HOXKKY CO CTOINOMN. Y UTMHEHHUE criopoduTa MPUBOAUT K
IIOIIEPEUYHOMY pa3pbIBY OKPYKAIOILEIO €ro pa3pocLierocs apxXeroHus. BepxHsis yacTb
apXeroHus MPUIOJIHUMAETCS KOPOOOUKOW B BUJE KOJIMAUKa PasinyHOM (GOpMBbI, a HUKHSSA
4acTh (Blarajiblie) BOPOTHUYKOOOPA3HO OKPYKaeT OCHOBaHME HOKKU. Kak ke dopmupyercs
Kopo6ouka? Monoaoit ciopouT, Kak Mbl OTMEYAIIH, PACTET MyTeM OTUJICHEHHS
JIBYCTOPOHHEW BEPXYILICUYHOW KIETKOM ABYX psiioB cerMeHTOB. Ha momepeunom cpese B
BEpXHEH 4acTu 3apoJiblllia HAOI0IaeTCsl CTPOras MOoCiIeI0BaTeIbHOCTh JENIEHUsI CETMEHTOB,
KOTOpasi He MPOCIISKUBAETCS MPU (GOPMUPOBAHUM HOXKKH. BHauane cerMeHTHI AeTCS
paauanbHO Ha 4 KIEeTKU, 00pa3ysl KBaJpaHT, 3aTeM KaxKIasi U3 KIETOK JEIUTCS elle pa3
KOCOM (aHTHKIMHAIBHOM ) eperopoikoil. BozHukarot 4 TpexcropoHHue u 4
YEeTHIPEXCTOPOHHHUE KIETKU. B mocneaHux nonepeyHbIMy (epH KIMHAIBHBIMH ) CTEHKAMU
000co0mst0TCS 4 BHYTpEHHHE KIETKHA, 00pasyromme HA0TeHH. Tak MPOUCXOIUT OTACIICHUE
BHEIIIHETO CJI0sI U3 8§ HapYXHBIX KIETOK, Ha3pIBaeMOT0 aM(uTeIIeM, OT BHYTPEHHHUX KIETOK
sHjorenus. [lanpHeliee pazBuTre aMQUTELNS U SHIOTELHS OCYIIECTBIISIETCS HE3aBUCUMO
Jpyr OT Apyra, ¥ OHH JAAalOT HayaJo pa3HbIM TKaHsIM KopoOouku. Ha ocHOBaHuM TOTO, Kakue
TKaHU B JalbHeWeM GopMHUpPYIOTCS U3 aM(PUTEIHs U SHIOTELHS, PAa3IMYal0T TPH OCHOBHBIX
THUIIA PA3BUTHS CIOPOQHUTA U COOTBETCTBEHHO TP PA3HBIX TUIIA APXECTIOPHS y C(HaTHOBBIX,
aHJpeeBbIX U OpueBbIX MXOB. KileTki HapyKHOM 1 BHYTpEHHEN CTEHOK CIIOPOBOTO MEIIKa, a
TaKKe KIETKH KOJIOHKM OOTaThl MUTATEIbHBIMU BEIECTBAMU U JIOCTABIISIOT UX
CHopooOpa3yonMM KieTkaM. MaTepuHCKUE KIETKU CIOp BO3HUKAIOT B pE3yNbTaTe
MOCJIEIOBATENLHOTO JIeNIEHUsI TEPBUYHBIX KIIETOK apXeCopUanbHOM TKaHU. YncIo 3TuX
nenenuii ot 4 mo 32. O6pazoBaHue CIIOP OCYIIECTBIISETCS MyTeM Mel03a, B X0JIe KOTOPOTro
BHYTPHU 000JIOUKM MAaTEpUHCKON KIETKU oOpa3yercs TeTpaaa crnop. Kak Toapko kaxkaast
criopa ojieHeTcs 000704K0H, 000J10YKa MaTEPUHCKON KIETKH pa3pyLaeTcss U CIOPEI
ocBOOOXkTaroTcs. Kosmauok MXOB Halle BCEro SBJSETCS IIEHYaThIM 00pa30BaHUEM,
YaCTUYHO UJIH I[€IMKOM MOKPBIBAIOIMM MOJIOIYIO, a TAKKe MOYTH 3peTyl0 KOPOOOUKY,
MpEeIOXpaHsisa ee OT BHEIHUX Bo3aeicTBuil. Konmauok 0ObIYHO MEET MIOTHYIO
KOHCHCTEHITUIO U HaBepXy OOJIbIel 4acThi0 MHOTOCIIOWHBIN. Ero cyxennas OypoBaras
BEpXyIlIKa YacTO COOTBETCTBYET ILielike apxeroHus. O6epTka 3apoipblia — 3MUTOH (OT rped.
epigon0S— pOAMBIIMIICS MTOCIIE) —IIEPBOHAYATIBHO IEIbHas1, POPMUPYETCST HE TOJBKO 32
CYeT COOCTBEHHO apXErOHUsl, HO M €r0 HOXKKH, a OTYACTH U CcTeOJA. Y OOJIbIIMHCTBA
JUCTOCTEOETBHBIX MXOB KOJIMAUYOK JIOCTATOYHO XOPOILO Pa3BUT, HO Y CPArHOBBIX U
aH/IPEEBBIX MXOB M Y HEKOTOPBIX KIEHCTOKAPIIHBIX 3(heMepOB 13 OpUEBBIX OH Pa3BUT c1abo.
Konnauku moryr 6T O4eHB pazHooOpa3Hbl. Konmadok onagaer emie A0 MOJIHOTO pa3BUTHS
KOpOOOUKH, pexe OH JO0JIT0 OCTaeTcsl Ha KopoOOUKe M TOT/a OIaJaeT BMECTE C KPBIIICYKOH.
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VY GonpumHCTBA OpUEBBIX HOXKKA XOPOILO Pa3BHUTA, XOTS JJIMHA €€ IaXKe y MPEJICTaBUTEIeH
OJIHOTO CeMeCTBa MOKET CHJIBHO BapbupoBaTh. Cpeau OpHEBBIX MXOB €CTh POJIbI, Y
KOTOPBIX HOXKa OTCYTCTBYET WJIM HE JOCTUTAET MOJHOTO Pa3BUTHS. DTO MHOTHE d(heMephl C
KJIEHCTOKApITHBIMH, TTOTPY’KEHHBIMHU B TIEPUXEIIUAIBHBIC JTUCThsI KOpOOOUKamMu. Y
c(arHOBBIX U aHJPEEBHIX MXOB HOXKKA MPEICTaBICHA TOIBKO KOPOTKUM HICHKOBUIHBIM
CBSBYIOIIMM Y4aCTKOM MEXKIY KPYITHOU JTYKOBHI[€OOpa3HOH CTOMOM U KOPOOOUKOW U HOCUT
Ha3BaHME ek, OYHKINIO0 HOKKA Y C(AaTHOBBIX MXOB M aHJPEH BBITIOIHSCT YUTHHCHHAS
Oe3nucTHasE BEPXHSS 4acTh apXerOHHAlIbHON BETBH — JIO)KHOHOXKKA. BHadase kopoTkasi,
JIO’)KHOHOKKA TIOCTIE CO3PEBAHUS CIIOP OBICTPO YIJIMHSIETCS U MOJHUMAET CIIOPOTOH Ha
MepUXEIUATBHBIMU JJUCThIMUA. Y MHOTHUX BUJIOB B HOXKKE CIIOPOTOHA MMEIOTCA TE K€ TKaHH,
4TO U B cTebiie rameroduTta. Y OONBIIMHCTBA MXOB HOXKKAa OYEHBb UYTKO pearupyer Ha
KoJieOaHMs BIQXKHOCTH Bo3yxa. [Ipy moIChIXaHUM OHA CIUPATIBHO 3aKPYIHBAETCS, B C HEH
BMECTE TOJUYKaMHU BpallaeTcsi KopoOouKa, YTO COACHCTBYET 00jiee akKTHBHOMY pPacCEMBAaHUK
crop. Y TeX MXOB, HOXKH KOTOPBIX CIOCOOHBI CITUPATBbHO 3aKpYyunBaThes ((yHapHs,
UUHKITUIUYM U JIp.), HAPYKHbIE CTEPEUIHBIE KIETKA PACIIONIOKEHBI IO CITUPAIH. A,
HampuMep, y moauTpruxyma oosikHoBeHHOTO (POlytrichum commune) mapykHBIE CTEpEnIbI
PacIoI0KEHbI MapauieIbHO OCH HOXKKH, T03TOMY CKPYYHMBAHUS HOXKKU Yy HEr0O MPH MOTEPe
BOJIbI HE TPOUCXOIUT. Bripodyem, OCHOBHOW PUYUHON TUTPOCKOITUYECKOTO ABUKEHHUS
HOXKH SIBJISIETCSI CTOCOOHOCTh HAPYKHBIX CTEHOK CTEepen 1 HeoObIuaiiHO OBICTPO BIIUTHIBATD
BJIary, pa30yxaTh M pacKpy4MBaTh HOXKY, a IPH MOJCHIXaHUU COOTBETCTBEHHO JIETKO TEPSTH
BOJy Y CKPYYHBaTh HOXKKY. CTOIa — HIDKHSISI 4aCTh HOKKHA — JTOBOJIBHO TITYOOKO
BHEJIpSeTCS B TKaHb raMeTO(UTa U TaKUM 00pa3oM MpUKperuisieT cnoporod. Ho rmaBHas
(GyHKIHS CTONBI — BCAChIBAaHUE U3 TaMETO(UTA BEIECTB, HEOOXOIUMBIX IS PA3BUTHS
cropoduta. B ocHOBaHMU CTOIBI MOBEPXHOCTHBIE KJIETKH COCOYKOOOPAa3HO BBITSHYTHI, a
WHOTITIA 1aXKe JAI0T Pa3BETBIIEHHBIE MHOTOKIETOYHBIE PU30MI000pa3HbIe BHIPOCTHI.
LenTpanbHblil My4OK HOXKKH MOKET MPOJOJIKATHCS B CTOIY U HEPEJKO MPOHUKAET B
HEHTPATBHBIN My40K cTeOms1. Brnaransiie ciyXuT nepenaTaukoM MUTATeIbHBIX BEIIECTB OT
ramMeToduTa K pactyemMy crnopoduty uepes ero cromy. CieayeT OTMETHTD, YTO MEKITY
raMeTopuTOM U CIOPO(UTOM HET MPOYHOM CBSA3U U CIOPO(UT OTHOCUTEIBHO JIETKO MOKET
OBITH OT/IeTIeH OT rameToduTa. Kopobouka MXOB — crierMau3uPOBaHHBIN OpTraH 0ECIoIoro
pPa3MHOKEHUS, U BCE OCOOCHHOCTHU €€ CTPOCHHUS CITYXKAT BBITTOJHEHHUIO 3TOU (DyHKIIUH.
®opma Kopobouek oueHb pazHooOpa3Ha. Oxpacka KOpOOOUEK U3MEHSETCS OT YKEJITOH 10
Oypoii, HO MOKET OBITh U IPYTUX OTTEHKOB. [loBepXHOCTHh KOpOOOUEK OBIBAET pa3nu4HO. B
KOpOOOUYKe pa3inuyaroT KPhIIIEUKy, KOJICYKO, YPHOUKY, IICHKY M armoQu3y, €Cliy MOCIeTH S
pa3BuTa. Y HEKOTOPBIX BUIOB—KOPOOOUYKH C HEOTACISIOMICHCS KPBIeUKoi. Takue Mxu
Ha3bIBAIOT KIIEHCTOKAPITHBIMU (3aKPBITOIIIOIHBIME). MXHU C SICHO OTIEINSOLIeHCs
KpBILIEYKOM Ha3bIBAIOT CTETOKAPIHBIMU (KPBILKOIUIOAHBIMHU ). Kphlllleuka mocie co3peBaHus
crop otmnajaet. B cOpacbiBaHNY KPBIILIEUKH MTPUHUMAIOT yHacTHE KOJIEUKO, a TAKKe 3yOllbl
nepuctoma. Kpome Toro, K0 BpeMEeHH CO3pEBaHUS KOPOOOUKH B KOJIBLIEBOW 30HE BO3HUKAET
3HAYUTEIbHOE HATSHKEHUE TKaHeH, CIocoOCTBYIOIIEe cOpachIBaHUIO Kpbieukd. Komeuko
PacroJioKeHO MEXKIY KpaeM YPHOUKU M KPBIIIEYKOW M COCTOMUT U3 OJTHOTO MJIM HECKOJIBKHX
PSZIOB JISKAIMX APYT HaJ IPYTOM VILJIOMIEHHBIX OECIBETHBIX, CUIIEHO THTPOCKOITHYHBI X
kieTok. Korja 3t kieTku HaOyxaroT OT BOJIbI, KOJIECUYKO PACHIMPSIETCS U OTAETSAETCS KakK OT
YPHOUKH, TaK U OT KPBIIIEYKH. YPHOUKOM HA3bIBAIOT Ty YaCTh KOPOOOUYKH, B KOTOPOM
pa3BUBAIOTCS CHOPHI. B BepxHel 4acTH YpHOUKH €CTh IIMPOKOE MJIIU CY’KEHHOE OTBEPCTUE —
YCThE, 3aKPBITOE KPBIMIEYKOH. [10 Kparo yCThsl 4aCTO Pa3BUTHI BEIPOCTHI B BHJIE 3yOIIOB
pa3zHooOpa3Hoi GopMbl, KOTOPbIE HA3BIBAIOT IEPUCTOMOM HIIH OKOJIOYCTheM. CTEeHKH
KOpOOOUYKU COCTOSIT M3 ABYX WJIM HECKOIBKHX ClIOeB. HapyKHbBIN clI0W —-3K30TelHH,
SIBJISIFOLMKACS] TOMOJIOTOM 3IUAECPMBI IPYTUX BBICIIMX PACTEHUH, - KyTHHU3UpOBaH. Kietku
9K30TEIUs OCTHBI MIa3MOM, KX HapYKHBIE 000JI0YKH OOBIYHO YTOJIIEHBI U INIOTHO
MPUJIETAIOT APYT K Ipyry. BHYTpeHHUE CIIOM CTEHKHU KOPOOOUKHU KPYITHOKIETOYHBIE,
MapEeHXUMATHYECKHE C TOHKUMH OCCIIBETHBIMH KII€TOYHBIMU 000JI0UYKAMHU, COCTABJIISIIOT TaK
Ha3bIBAEMYIO0 BOJOHOCHYIO TKaHb. Y MOJIOZOTO CIIOPOTOHA KIETKH CTEHOK OOTraThl

114



XJIOPOILJIACTAMU, HO IO MEPE €r0 CO3pPEBaHUs YK CIIO XJIOPOIIACTOB YMEHBILIAETCS U
ACCUMIISILIMOHHAS (PYHKIUS SK30TELHS CMEHSETCSl MeXaHu4deckoil. B ax3oTeruu HkHe
MTOJIOBMHBI YPHOUKH U IIEHKH HAXOATCS yCThHIIA. Pa3nuuaroT ycThbHIla TOBEPXHOCTHBIE,
PacroJyio’KEHHbIE Ha YPOBHE SK30TELIMS, U MOTPYKEHHbIE, PaCI0JI0)KEHHBIE HHKE €r0 YPOBHSL.
Ycerbuia 00bI9HOM (OPMBI UMEIOT LIENb U COCTOAT U3 IBYX CUMMETPUYHBIX MTOYKOBHIHBIX
3aMBIKAIOIMX KIETOK. YCThHIlA 0€3 ey TpUCYIM CarHOBBIM. Y aHJPEEBBIX, a TAKKE Y
opueBbix — apxuauyma (Archidium), cxucrocrern (Schistostega), terpaduca (Tetraphis) —
YCTBHIIA OTCYTCTBYIOT coBceM. [lo1 aK30TenemM pacmnosiokeHa OHO- UJIH JBY-
YeThIpeXcIoiHas BOJOHOCHAs TKaHb. KJIeTKH ee KpynmHee KIeTOK SK30TeIUsl, TOHKOCTEHHBI €
1 3aroJIHeHBI BOJI0M. Bo/toHOCHAs TKaHB CHA0KaeT BOJOM PaCIlOIOKEHHYIO TITy0)Ke
ACCUMIISILIMOHHYIO TKaHb, a 06Jarojapsi TOHKOCTEHHOCTH U MPO3PAYHOCTH JIETKO MPOIYCKAET
CBETOBBIE JIydH K XJIOpoOIUIacTaM. Y OOJIBIIMHCTBA MXOB CTEHKU KOPOOOUKH M CIIOPOBBIM
MEIIOK pa3/ieieHbl BO3IYIIHON MOJIOCThIO, IPOHU3aHHON HUTSAMH U3 XJIOPOPUILNIOHOCHBIX
KJIETOK. Y MOJIMTPUXOBBIX KOPOOOUKA Yalle ¢ IBYMS BO3AYLIHBIMU TOJOCTSIMU, HAPYKHOH U
BHYTPEHHEH, IIOCIEAHSA MEXKy KOJIOHKOW M CIIOPOBBIM MEIIKOM. HeT Bo3aylHoON nosnoctu
Y aCCUMUJISIIMOHHOM TKAaHU y aHAPEEBBIX U Y TEX POAOB, Y KOTOPHIX CIIOPOBBIN MEIIOK
HEMOCPEICTBEHHO MPUMBIKAET K CTEHKE KOpOOOUKH, HampuMep y Terpaduca, JIeyKogoHa
(Leucodon). Her ee u'y BoaHbIX MX0B. KoJIOHKA OOBIYHO TIPOXOMT B KOPOOOUKE OT INECHKH
JI0 KpBIIIEUYKU. Y O4eHb HEMHOTUX BHUJIOB OHA BBITSATUBAETCS M BBICTYIIAECT HAPYXKY U3
YPHOUKH U IOJHMMAET OCTABLIYIOCA IPUKPEINICHHOM K Hel KphleuKy. [locne otnanenus
KPBILIEYKA Y MHOTHMX MXOB KOJIOHKAa CMOPILMBAETCSI U OCTAeTCs Ha IHE ypHOUKU. [lepucTom
COCTOHT M3 OJJHO- UJIH ABYPSIIHBIX 3yOII0B, U3 PECHUYEK UITU HUTEH pa3HO0Opa3HOoil (opMBI,
XapaKTePHBIX Ul TAKCOHOB Pa3HBIX PAHTOB. Y HEKOTOPHIX MXOB MEPHUCTOM COBEPILICHHO
OTCYTCTBYET; Y APYrUX ObIBAeT HEIOPa3BUTHIN, pyAUMEHTapHbIN. 3yOLbI IPOCTOrO
(OAHOPSAAHOrO) MEpUCTOMA U IK30CTOMA (HAPYKHOTO psifia IBOWHOIO MeprucTomMa) o01aiatoT
CMOCOOHOCTBIO K TUTPOCKOITUYECKUM JIBUIKEHUSIM, TTIOCKOJIBKY COCTOST U3 IBYX IIACTHHOYEK
pa3HOoil aHATOMUYECKON CTPYKTYPbI U COOTBETCTBEHHO UMEIOT PAa3IUYHYIO CTEIEHb
TUTPOCKONTMYHOCTHU. ' UrpocKonuYecKue JBUKEHH 3yOL[0B aKTUBHO COAEHCTBYIOT
IIOCTENIEHHOMY BBICEHBAHUIO CIIOP U3 YPHOUKU M UX PaCIPOCTPAHEHUIO, & TAKKE
00yCIIOBIIUBAIOT 3aMbIKaHUE YCThsl YPHOUKU BO BJIaKHOM aTMocdepe, mpe1oXpaHss CIiopbl
OT HaMOKaHHS U MpopacTaHus BHYTpU KopoOouku. HukHss 4acTh KOpOOOUKH, HE
coJieprKallias Crop,— Ieiika— IMOCTENEHHO WJIM BHE3AIMHO MEPEX0IUT B HOXKKY. Hepenko Ha
mielike HaOJI01aeTCsl OTHOCTOPOHHEE pa3pacTaHUe TKAHH, TaK Ha3bIBAEMBIi 300MK. 3001 K1
XapaKTepHBI U KOPOOOYEK HEKOTOPBIX MXOB M3 JUKpaHOBBHIX (Dicranaceae). UpesBrryaiitHO
WHTEPECHBIM IMPUCTIOCOONTEIIEHBIM 00pa30BaHUEM CITIOPOTOHA SIBJIIETCS arogu3a (0T Tped.
apo — u3 u physa — B3/yTHE), TPEACTABIIAIONIAS COOOM B3AyTHE HIDKHEH 4acTH KOPOOOUKH
BecbMa pa3Ho00pa3Hoil popMbl. OcoOEHHO TUTTMYHOE Pa3BUTHE allO(U3bl Y BHIOB
cemMeiicTBa crtaxHoBbIX (Splachnaceae). V ponos rerpamnonon (Tetraplodon) u crutaxaym
(Splachnum) omna GsIBaeT 3HAUUTENBHO MIMPE KOPOOOUKH ¥ OOJICE IPKO OKpAIlEHHOMN B
KENTHIN U pa3TuYHbIe TOHA KPAaCHOTO IBeTa. SIpkast okpacka anmogu3bl, a TaKKe BhLAEIsIeMas
yepe3 YCThULA KUAKOCTh C HEMPUSATHBIM 3aI1aXoM CIY)KaT CPEICTBOM MPUBJICUEHUS MYX,
KOTOpPBIE SIBJISIOTCS paCpOCTPAHUTENSIMHU KIEHKUX CIIOP 3TUX MXOB.

Cniopbl — OOBIYHO OJHOKIICTOYHBIC 00pa30BaHUs, CIYXKAIKME I OECIIOIOTO PAa3MHOKEHUS
MXOB M UX pacnpocTpaHeHus. Pazmepsl criop y TMcTOCTE0ENbHBIX MXOB CHIIBHO KOJIEOIIOTCS.
Cambie MeNKue CIIOPbl U3BECTHBI Y JaycOHHUU (5 MKkM) Uy monutpuxyma (7 —10 Mxm), yarie
BCTPEUAIOTCS BUBI, Y KOTOPBIX AuameTp cropbl 10— 12 mxm. Hanbonee kpymHbIe Criopbl
HaWJICHBI y HEKOTOPBIX BUJOB Opuyma (Bryum), suxanuntsl (Encalypta) (35—50 mxm), pexe
criopsl uMeroT auamerp 1o 80 MM, kKak y agemepyma (Ephemerum). Uspeaka nuametp criop
nocturaet 100— 200 mxm. Takue rHraHTCKUE CIIOPBI BCTPEYAIOTCS TOJIBKO Y BUJIOB POJia
apXUJIUyM, y KOTOPBIX B MAJICHBKOM KIIEHCTOKapIHON KOpoOoUuke 00pa3yercsi BCEro OKOJIO
30 criop. Y HEKOTOPBIX POJIOB, MPEUMYIIECTBEHHO TPOITMYECKUX MXOB, CITOPBI
MHOTOKJIETOYHBIE, TaK KaK HAUMHAIOT IPOpacTaTh elle B cnopanru. @opma crop BapbUpyeT

115



HE3HAYUTEIbHO, OOBIYHO OHHM IIAPOBUIHBIC, PEXKe OBAJIbHBIC, HHOT/IA CJ1a00 OKPYIIIO-
yIJIOBaThl€, pelIKo MOoYKoBUIHBIE (Y 3deMepyma). ¥V carHyma U aHIpeu COpPbl OKPYIIIO-
teTpasapuueckue. CKyablnTypa 000JI0UKH CIIOP Ype3BbIYaiiHO pasHooOpa3zHa. Cropbl MXOB
001a1at0T O0NBIION KU3HECTIOCOOHOCTHIO, OHU MOTYT BBIHOCUTB KaK MEPHUO/IbI 3aCyXH, TaK U
3uMHUE xoJ0a. OMBITHI TOKAa3aJIH, YTO IPU JUIUTEIBHOM XpaHEHUH B TepOapuu CIOpbl
MHOTHX MXOB HE TEPsUTH CIIOCOOHOCTH K IpopacTaHuio. OCoOeHHO Mopa3uTebHa
MOPO30CTOHKOCTh CTIop. Tak, BO3MYIHO-CyXHe CIOPHI IIOCIIE 3aMOPAKUBAHUS UX B TCUCHHE
HECKOJIBKMX 4acoB IIpu Temneparype Huxe —200 °C HopMalIbHO TpopacTaiu Ha
MUTATENBHBIX cpeaXx. OHU JOCTATOYHO XOPOILO BBIHOCAT U KPATKOBPEMEHHOE HarpeBaHue
10 +100 °C. Toapko ATUTETBHBIM COXpaHECHHEM )KHU3HECTIOCOOHOCTH CITOP MOKHO
OOBACHUTH MAaCCOBOE MOSBJICHUE MXOB Ha HApYIIEHHBIX MECTOOOUTAHUSAX: 110 KpasiM KaHaB,
Ha nokapuax. [Ipu onTHMaNbHBIX YCIOBUSAX OCBEIICHUS, TEMIIEPATYPbI, BIAXKHOCTH H
OTIpeIeTICHHON peaKnu cyocTpara (KUCIoi, HEHTPaIbHOM, IIEIOYHOM ) 3pEJIble CITOPHI
OOJIBIIIMHCTBA MXOB [TPOPACTAIOT Yepe3 HECKOJIBKO JTHEH MIIM yepe3 HECKOJIbKO HeAesb Mocie
BBICBITIaHU A U3 KOpOOOUKH. B pesynbraTe mpopactaHus Criop pa3BUBAETCs IIEPBUYHAS
IIPOTOHEMA, Ha KOTOPOH 3aTeM 3aK/IaJbIBAIOTCS TOYKH M U3 HUX BBIPACTAIOT MOJIOIbIE
OOJINCTBEHHBIE PACTEHHUS. Y JIMCTOCTEOETBHBIX MXOB W3BECTHBI UM CJIa XPOMOCOM OT 5 110 66.
[Nonumonans y HUX pacrpocTpaHeHa Tak e MIMPOKO, KaK U y IBETKOBBIX. [lonurmontaeie
pacTeHus: BO3HUKAIOT U3 PEreHEepaTUBHON IPOTOHEMBI CIOPO(UTA, HEPELYLIUPOBAHHBIX CIIOP
U TIPH YIBOCHHH YHCIIa XPOMOCOM B BEr€TaTUBHBIX KIIETKAaX, OCOOCHHO B OpraHax
BETETATHBHOTO Pa3MHOKEHUSI.

JIucrocteOenbHbIC MXH B PACTUTEIILHOM MTOKPOBE UTPAIOT 3HAYUTESIBLHO OOJIBIIYIO POJIb, YeM
Jpyrue MOXOBUIHBIC. PacTeHus IpeBHETO POMCXOXKICHHS, OHH JIO MIOCJICAHETO BPEMEHH
COXPaHUJIH OOJIBIIOE TAKCOHOMHYECKOE Pa3HOOOpas3ne, HO BO MHOTOM YTPaTHIIH
TEHETHYCCKHE CBS3U MEXIy OT/CIbHBIMH 3BEHBSIMU IIIMPOKOTO Beepa TUBEPTEHTHBIX (OpM.
[TosTomMy 000c00I€HHBIE TAKCOHBI MXOB HEPEIKO YIOJOOSIOT OCTPOBaM, KOTOPbIE YIIOPHO
XpaHAT TaifHy CBOEH MPUHAUICKHOCTH K ONIPEICICHHBIM KOHTUHEHTaM. J[efiCTBUTENBHO,
TPY/ZHO HAWTH BIIOJHE 000CHOBAHHOE MECTO HE TOJIBKO MOP(OIOTUIECCKH OJHOTUITHBIM
c(arHOBBIM M aHJPEEBBIM MXaM, HO U OYCHB MOJMMOP(HHBIM OpHUEBBIM, TIPEACTABIISIOIIIM
HECKOJIBKO CaMOCTOSITENIbHBIX JIMHUM pa3BUTHSL. B cucTeMaTrke JMCTOCTEOCTBbHBIX MXOB
yare BIICISIOT 3 mojakiacca: carnoBeix (Sphagnidae), anapeesbix (Andreaeidae) u
opueBbix (Bryidae), xak ocoOble GpuIOreHeTHUECKHE BETBH. TAKCOHBI BCEX PAHTOB
BBIJICTISIFOTCS TI0 KOMITJIGKCY TTPU3HAKOB TaMeTO(uTa U CiopoduTa, XOTS B Pa3HBIX IPYIIIax
JTMArHOCTHYECKOE 3HAYCHHE MOTYT IPUOOpETaTh MPU3HAKA IN00 rameroduta (y
cdaraoBbIxX), 100 criopoduTa (Kak, Harpumep, y oprorpuxosix — (Orthotrichaceae).

111 TlanopoTHUKH

1. Pacckaxxure 0 cTpOeHHE MANIOPOTHUKA ?
Kaxk y GonpimHCTBa BBICIIMX pacTEHUM (MCKITI0OYas MXU) CIOPOGUT B )KU3HEHHOM ITUKIIE
MaIlOPOTHUKOB 3aHMMAET FOCIOJICTBYIOIIEE MOJIOKEHHUE U ABISAETCS MHOTOJIETHUM
pacrenuem. Ciopout - KpynmHOEe MHOTOJIETHEE, B OOJBIIMHCTBE Cily4aeB, pacreHue. [lo
CBOMM pa3MepaM NanopOTHUKU BAPBUPYIOT OT TPOITMUYECKUX JIPEBOBUAHBIX (POPM.,
JOCTUTAIONMX MHOT/AA BBICOTHI 25 M ¢ AuamMeTpoM cTBosa 10 SO cM, 10 KpOLIEUHbBIX
pacTeHM# BCETO JIMIIb B HECKOJIBKO MM JUIMHBI. CIIOPpOQUT UMEET HACTOSIIME KOPHH,
KOTOpPBIE T10 CBOEMY IIPOMCX0XKICHUIO U CTPOCHUIO CXOJHBI C KOPHSIMH IOKPBITOCEMEHHBIX
pacrenuii. Takoe cTpoeHuUe MO3BOJISET 00ECIEUUTh BOAHO-MUHEPATbHBIM MTUTAHHEM KPYITHOE
pacTeHue.

Crelenb manopoOTHUKOB OOBIYHO HA OBIBAET CUIILHO PA3BUT U HE JOCTUTACT TAKUX
pa3MepoB, KaK Y XBOMHBIX U IPEBECHBIX MOKPHITOCEMEHHBIX pacTeHUM. TobKO y
JPEBOBHIHBIX TAITOPOTHUKOB OH MPEJCTABJICH MPSIMOCTOSUYUM CTBOJIOM , HECYIIIMM Ha
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BEPXYIIKE KPOHY JIUCTHEB. Y OOJIBIIMHCTBA MATOPOTHUKOB KOPOTKUM TOPUZOHTATBHO
pacIoI0KEHHBIHN cTeOesb, MPEACTaBICHHbBIN KOPHEBUIIEM.

JIuCThs ManOpOTHUKOB, KOTOPbIE HA3bIBAIOT BallsIMK, B MOJIOJIOM COCTOSIHUM
YAUTKOOOPa3HO CBEPHYTHI, B3POCIBIE — CIIOKHO pACCEYCHHBIE, JNTMHOM OT 2-4 MM 710 10 M 1
6osee. JINCThS MAIOPOTHUKOB XapaKTepU3yeTCs JIUTEIbHBIM BEPXYLICUHBIM POCTOM.
JINCThs BHIMOJHSIOT IBE OCHOBHBIE PYHKIIMU : OTOCHHTE3a U cropoHoIueHus. Ha HuxHel
CTOPOHE JIMCTa TPYyNIaMy PacIOI0KEHbI CIOPAHTHUH CO ClIopaMu. B opraHax mpucyrcTByer
MPOBOSIIME MYYKH, COCTOSIIIE U3 KCHIIEMBI M (VIOAMBI, Y HEKOTOPBIX €CTh KaMOUH.
Hanuuue coBepiieHHOI MpPOBOASIIEH TKaHU ITO3BOJIUIIO MAIIOPOTHUKAM 3aHATh OTJAJICHHbIE
OT BOJIbl YUaCTKU CYIIM B KAMEHHOYTOJIbHBIN MEPHOJ U 00pa30BaTh KpylHbIe HA3eMHBIE
no6eru. C 3TUM CBsI3aH PACLBET NAIOPOTHUKOB B KAMEHHOYIOJIbBHOM I1€PUOIEM
MaJIC030MCKOM APHI.

2. Kak pa3MHOKa10TCSl NANIOPOTHUKHU?
BereratuBHoe ¢ nomompio kopHeBull, [lojgoBoe pasMHOXeHME ¢ yuacTueM ramer. becroinoe
— ¢ moMoIIpko crop. OMI0J0TBOPEHNE TOJIBKO B KalleIbHOXKUIKON cpefe. B nuxie pasButus
YyepeayroTcsl oJIoBoe U Oecrofioe rnokojeHue. [Ipeodnanaer B uukie pasBuTus decrosioe
MOKOJIEHHE — copoduT. PazMHOMXKEHME MaOpOTHHKA MOKHO PaCCMOTPETh HA IpUMeEpe
M TOBHHUKA MY>KCKOTO.

Cnopa mpopacraet, 00pasys raMeTo(puT, KOTOPBIM Yy TamOPOTHUKOB HOCUT Ha3BaHUE —
3apocTok. OH UMeeT BUJI 3eJICHOMN CepALIeBUAHON MIACTUHKH, OO TJIO0LRIbI0 OKOJIO 1 cM
2, [InacTrka MPUKPEILISICTCS K MTOYBE MPH MTOMOIIM PU30HUI0B. 3apOCTOK 000CTOIbIH (Ha HEM
OJTHOBPEMEHHO HAXOIUTCSI MY>KCKHE U JKEHCKHE M0JIOBbIe opranbl). [lojgoBbie opranbl
(aHTEepUAMM U apXETOHUH ) PACIIONATAIOTCS] HA HUKHEN CTOPOHE 3apPOCTKA U UMEIOT
TUMHYHYIO GOPMY : apXETOHUM — KOJIOOBUAHBIE , B HU)KHEW pacIMPEHHON YacTH
pacmomnaraeTcs SMIeKIeTKa ; aHTEPUINU — MEIKOBUIHBIE, B HUX (JOPMUPYETCSI MHOKECTBO
MHOTOXTYTUKOBBIX CIIEPMATO30HUI0B. OHJIOIIOTBOpCHI/ISI MpOUCXOOUT B IPUCYTCTBUU
KamenbHOXUIKON BoAbl. OOpa3yeTcst 3uroTa, KOTopasi HaXoAUTCs Ha 3apocTke. 13 3urotsl

dopmupyeTcs criopodur.

3. Kakoe 3HaueHUe UMEIOT B IPHPoO/ie NMANIOPOTHUKHU ?

1. OO0pa3yroT TyCThIe 3apOCTU B TPOIMTMYECKOM 30HE, yIaCTBYIOT B CO3AHUU OCOOBIX
OMOIIEHO30B U MPEMIATCTBYIOT CMBIBY ITOYB, OCOOEHHO B XOJIMUCTBIX M TOPHBIX 00JIACTSIX.
2. JlpeBHUE MaOPOTHUKU PACIBET KOTOPBIX MPUILEICS HA KAMEHHOYTOJIbHBIA MEePHOT

Naje0301U CKUI APbI, MIPUHUMAIIN aKTUBHOE yJacTre B (POPMHUPOBAH HE 3aJIeKEH KAMEHHOTO
yIUIsl, IEPErHOMHOIO CJI0sI HIEPBUYHBIX II0YB, HACBILIECHUH aTMOC(HEpbl KUCIOPOIOM.

4. Kaxoe 3Ha4yeHMe B X03511iCTBEHHOM 1esITeJIbHOCTH YeJI0BEeKa MMe 0T
NMANOPOTHUKH?
1. MHorue BH/1bI BBIPAIIMBACT KaK JIEKOPAaTUBHbIE KOMHATHbIE pacTeHus (aJMaHTyM BEeHEPUH
BOJIOC, IIJIATULIEPUYM, HE(PPOJIETIHC).
2. JIucTes 1 moOeru HEKOTOPBIX MarOPOTHUKOB YIIOTPEOISAIOT B IHILLY.
3. CTBOMBI IpEBOBHAHBIX MAIIOPOTHUKOB MPOYHBIE, HE MOAJAIOIMECS THUEHUIO, HAXO AT
pa3HOo00pa3sHOE X034 CTBEHHOE IIPUMEHEHHUE.
4. HexoTopble BUABI HCIONB3YIOT B HAPOJAHOM MEAUIIMHE KaK ITIMCTOT€HHOE CPEICTBO.
5. KameHHBIH yroyib, 00pa30BaBIIMIICS B Pe3yJabTaTe CIIPECCOBBIBAHUS U PA3TIOKCHHUS B
OECKUCIOPOIHBIX YCIOBHUSIX JIPEBHUX MAIOPOTHUKOOOPA3HBIX PACTEHUM, B HACTOSIILIEE
BpEMs HaXOAUT LIMPOKOE IIPUMEHEHHUE B PA3IMYHBIX OTPACIISAX IPOMBILIUIEHHOCTH.
6. M3menpyeHHBIE CTBOJIBI HIMPOKOTO PaclpOCTPAaHEHHOI'O BU/1a HAIOPOTHUKOB — OCMYH/IbI
KOPOJIEBCKOH IIMPOKO HCIOIB3YIOT KaK CyOCTpaT /sl BRIpAIIMBAHUs SNU(PUTHBIX
TPOITMYECKUX OPXUIEH.
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5. Kakue pa3HOBHIHOCTH NMANIOPOTHUKOB BCTPEYalOTCs ?

JlpeBHUE ManopoTHUKOoOpasHble. HauBhIiclero pacupeTa JOCTUINIH
MaropOTHUKOOOPa3HbIE B KAMEHHOYIOJIBHOM TepHo/ie (CUTHILISIPUH, JIETTUI0/IEHPOHBI,
KaJaMUThI ¥ J1p.). KmumaT Obl1 04eHb BIIaXKHBIM M TETLIBIM. [ 0CITOACTBO ATOM TPYIIIIbI
00YCIIOBJIEHO T€M, YTO MAaOPOTHUKOOOPA3HbIE MMENN HACTOAIME KOPHH (B OTIMYUH OT
MXOB) M JIOCTUTAJIA OOJIBIIMX pa3MepoB - 10 40 METpOB, a cIeA0BaTEIbHO, 00Pa30BHIBAIH
Oobioe KoiudecTBo crop. [lamopoTHukooOpasHbie GOpMUPOBAH 1IETIbIE Jeca U3
TUTaHTCKUX IallOpOTHUKOB, IPEBOBUIHBIX XBOIEH M IiayHoB. Hanpumep,
JenUI0CHAPOHBI (ApEeBHUE IIayHOBUAHBIE) focThTanu 30 M B BBICOTHI U 1 M B Auamerpe,
OBLITM TOKPBITHI JUIMHHBIMU IIMTTOBUIHBIMH JIUCTHIMU JUIMHOM 10 1 M npu umpune 1 cM. ux
KOpHHU JUTHHOU 70 50 CM HE UMEJTH KOPHEBBIX BOJIOCKOB. OOHTaHUE B TTOIYITOTPYKEHHOM
COCTOSIHMY B OOJIOTHCTOM MMOYBE U B YCIOBUSAX HACHIIIICHHOTO BOASIHBIMU ITapaMu BO3/lyXa
KaMEHHOYTOJIbHOTO ITEPHO/a BBI3BIBAJIO CHIIBHOE Pa3BUTHE BO3YXOHOCHOM TKaHH, IO
MEXKJIETHUKAM KOTOPOW BO3IyX MPOXOJUJ BO BCE OPraHbl PACTEHUH.

[TanopoTHUK MYKCKOU . [TamopOTHMK MY>KCKOM WJIY IIMTOBHUK MYKCKOI.
MHoroneTHee KpyIHOE paCTEHHUE C TOJICTBIM YEIIyHUaTbIM BOCXOAALUIMM KOPHEBUILEM,
HECYIIIMM TTYYOK CJIOKHO PAaCCEYEHHBIX JUCThEB UTMHOM 110 1-1,5 M. [IluTOBHUK
HUCKIIOYUTENIBHO IIMPOKO pactpocTpaHeH B EBpone u Cpegneit A3un, Ha KaBkase u B
CesepHoii u FOxHol Amepuke. Yalle Bcero oH Npou3pacTaeT B TEHUCTHIX JIECaX Ha CyXOi
noyse. PacTenue 310 00I1Een3BECTHO, TOCKOIBKY MHOTMMHU HapOJaMH HCIIONIb3YETCs Kak
TJIUCTOTOHHOE CPEACTBO (KOPHEBHUILR).

[NannopoTHuK —OpJsiK . [TarmOpOTHUK —OpIISIK — IOBCEMECTHO PacIpOCTPAHEH,
KocMonoyiuT. MiMeeT nmoa3eMHOe KOPHEBHILE, OT KOTOPOTO BEPTHUKAIBHO OTXOJISAT
BO3BBILIAIONMECS HaJ 3eMyel mucThs. KopHeBule 0orato kpaxmaaioM U CIU3UCTHIMHU
BelecTBaMu. Yepelkyu MOJIOJbIX, €1 HE PacIlyCTUBIIMXCS JINCTHEB U KOPHEBUILE
cbeo0HbI. CanbBuHUs. CalbBUHUS — MEJIKUH IJIaBAIONMNA MTaOPOTHUK, XapaKTePHBIN JIs
BOJOEMOB TPOIIMYECKON U yMepeHHOMU 30H. KopHeBuie CaabBUHMSA OJHOCTHIO JIMILEHbI
KOpHEH, CBOOOIHO MJIaBAIOT Ha TIOBEPXHOCTH BOJBI M HECYT Yepesly MyTOBOK M3 Tpex
mucTbeB. Kaxaas MyroBka COCTOMT U3 Maphbl 3€JIEHBIX MIABAIOIIMX JUCTHEB U TPETHETO
MOTPYKEHHOT'0 B BOJY PACCEUYEHHOTO Ha MHOKECTBO TOHKUX KOPHENOJI00HBIX J0JIeH JIncTa.
Ha >Tux moBogHBIX KOpHENOMOOHBIX 00pa30BaHUIX W QPOPMUPYIOTCS COOpaHUS
criopaHrueB — copycbl. CanbBUHUS — Pa3HOCIOPOBBIH MAOPOTHUK U GOPMUPYET
METaclOpaHIuM, B KOTOPBIX CO3PEBAOT MEracllOpbl U MUKPOCIIOPAHIMH C MUKPOCIIOPAMH.

Jlexus Nell
Tema: IlanopoTHUKU. IBOJIOUMA BbICHMX pacTeHmii. ['osioceMeHHbIE
Heap 3ansiTusa: J[aTh TOHATHS O XapaKTEPUCTHUKE TOJOCEMEHHBIX pacTeHUM, 00 X
Pa3MHOXKEHHMH, TaK € O3HAKOMHUThH CTYJAEHTOB C dTallaMH 3BOJIOLMHU BBICIIMX CIOPOBBIX
pactenuii. Jlatb moHsATHE 00 MHOrOOOpa3uu BUI0B MarlOPOTHUKOOOPA3HBIX.
Il1aH Jekuun:
. OTen nanopoTHUKOBU/IHBIE
. Knacc mapartuoncu st
. Knacc monmumnoano6cu bt
[losiBiieHMe Ha 3emiie BBICIIMX CIIOPOBBIX pACTEHUM
. DTarbl pa3BUTHS HA 3€MJI€ BBICIIMX CIIOPOBBIX PACTCHUI
. OTaen roloceMeHHBIX — 001Iasl XapaKTeprCcTHKa
. Kitacc ceMeHHBIE TAITOPOTHUKMU
. Kinacc caroBTHOBBIE, MIIM TUKAIOBbIE
. Kitacc 6enHeTTHTOBBIE
10. Kiracc THeTOBBIC

©ONDUAWNE
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11. Knacc ruHKroBBIC

12. Knacc xBolHbBIC

13. DKOJIOTrHS TOJI0CEMEHHBIX

Bomnpocs! ajis1 1MaJiora co CTyie HTaMu:

1. Ha cKk0JIbKO KJIAaCCOB 00BIYHO A€JTUTCS OT/AeJ NANOPOTHUKOBUAHBIX? —ICIAT OOBIYHO
Ha 7 KI1acCcOB, U3 KOTOPBIX MPEICTABUTENH TOJIBKO 3 COXPAaHMWJIUCH /10 HAIMX JTHEH.

2. Kakoii JJIMHBI TOCTUTAKOT JIUCThS Yy MANIOPOTHUKOB OTHOCSIIMXCS K KJIacCy
MapaTTHONCHIOB?- TUCThSl Y HUX JIOCTUTAIOT AJMHBI 5 METPOB, a CTE0ENb PEIKO
IIPEBBIIIAET BHICOTY B | M.

3. B kakoii nepro BpeMeHH Pa3BUBAIOTCH CIHOPAHTUM?- K CEpEIMHE JI€Ta Ha HUKHEHN
MOBEPXHOCTH JIUCTA PA3BUBAIOTCS MEIIMKOBUIHBIE CIIOPAHTHH.

4. Yto BBIpPacTaET U3 CNIOP?- U3 CIIOP BBIPACTAECT MAJICHbKAsl CEpALICBUIHAS 3€JICHAs
IJIACTUHKA — TaMeTO(UT , BETMYMHOK OK0JIo 1 cM. OH He 10JIroBeyYeH, OBICTPO pa3BUBACTCS
U OTMHUPAET

1. Yo npeacTaBJaslOT U3 ce0S MANOPOTHUKOBU/IHbIE ?

[TanopoTHUKOBHIHBIE, U TATOPOTHUKHU, OTHOCSTCS K YMCITy Hanbosiee IpeBHUX TPy
BbIcHMX pacTeHui. [Io cBoeMy BO3pacTy OHHU yCTynaroT TOJIBKO PUHHOGUTAM U
IJIJAYHOBUJHBIM M1 MMEIOT IIPUMEPHO OMH TE€OJIOTMYECKHH BO3PACT C XBOLIEBUIHBIMHU.
JpeBHelinme nckomnaeMsie (JOpMbI U3BECTHBI € IeBOHA. B kapOoHe KpyIlHbIE APEBOBUIHBIC
MaNOPOTHUKNA HapaBHE C JPYTUMHU CIIOPOBUIHBIMU PACTEHHSMHU COCTABIISUIN OO PHBIE
BJIQJKHBIE JIECa, OCTATKU KOTOPBIX YU4aCTBOBAJIU B 00pa30BaHUU 3aexel KAMEHHOIO YIJIs.
[peaxamu ManmoOpOTHUKOBUIHBIX SBJISIIOTCS HEKOTOPBIE TPYIIBI, OJIM3KUE K pUHHODUTAM.

_BonbmMHCTBO COBpeMEHHBIX MTPEICTAaBUTENEH 3TOr0 0T/Ie/1a — Ha3eMHbIE MHOTOJICTHHE
pacTeHus1, OIHAKO €CTh M BOJHbIE (JOPMBI (HarpuMep, PETMKTOBBIM BU OHOIETHSSA
canveunus niasaowas, 3anecennas B Kpacuyro kuury Pecnyonuku benapycs).

B tponunyeckux necax BCTpedaroTCs APEBOBHAHbBIE TAIIOPOTHUKU BBICOTOM 20—25 M n
auaMeTpoM ctBodia 10 0,5 M, a Tarke HeMao JIMaHOBUAHBIX (OPM U SIU(UTOB, pacTyIIMX
Ha CTBOJIAX U BETBSX JCPEBHEB.

2. Kakue JuCThSl y NANIOPOTHUKOB ?

JIucThs ManmopoOTHUKOB (YAaCTO X HA3BIBAIOT BAlsIMU ) KPYITHBIE C IEPUCTO-
PacCeUYCHHOM JTMCTOBOM IUIACTUHKOW U XOPOIIO Pa3BUTOM MPOBOAsIICH cucteMoi. O0Onmii
YEPEIIOK JIUCTa MPUKPEIISIETCS K OI3EMHOMY CTE0JII0, MPECTABIISIOIEMY CO00M
KopHeBHUIlE. KOpHH y ManopOTHUKOB PUIATOYHBIE, & JTUCThS, BOSHUKIIME B PE3YIbTATE
VIJIOLIEHUS KPYITHBIX BETBEH, pacTyT, CBOCH BEPXYILIKOW 00pa3ys XapaKTepHYIO
Pa3BOPAYNBAIOIIYIOCS «YIUTKY». JlJIMHA TUCTHEB MOXKET Koyiebarbes oT 1—2mm 10 10M.

Y HEKOTOPBIX TANOPOTHUKOB (HAIIpUMEp, y CTpAyCHUKA) JIUCThs U (depeHInpoBaHbI Ha
cTepuibHBIC ((POTOCHHTE3UpYIONMEe) U QepTUIbHBIC (Hecylme cropanruu). OHako y
OOJBIIMHCTBA MPEACTABUTENEH JUCThs BHIMOJIHSIOT HE TOJIBKO (D)yHKIHIO (OTOCHHTE3a, HO U
cropooOpa3zoBanus. Ha ux HUKHEN CTOpOHE JIETOM 00pa3yloTCs CIIOPaHTHH,
pacrooKEeHHbIE OJJUHOYHO UK rpynnaMu — copycaMu. Copychl, UMEIOIIME BHU /T
OypoBaThIX OYyrOpKOB, IPUKPHITHI OCOOBIM BBIPOCTOM JINCTA — UHAY3UEM, UIH
MTOKPBIBAJIBIIEM.

3. Kak npoucxoauT pa3MHoO:Ke HHe NMANIOPOTHUKOB ?
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[Ipu co3peBannM ClIOPaHIUH BCKPBIBAKOTCS, U CIIOPHI BBICBHIIAIOTCS, 11 OAXBATBIBAIOTCS U
IIEPEHOCATCS BETPOM HAa OIPOMHBIC PACCTOSIHUSA OT MATEPUHCKOIO opranusmMa. B
OIaronpHUATHBIX YCIOBUSAX OHH IIPOPACTAIOT B 3aPOCTKU (FraMETO(UTHI).

BosiblIMHCTBO ManopoOTHUKOB — PaBHOCIOPOBBIE PACTEHUS; U3 OJIMHAKOBBIX CIIOP
pa3BuBaoTCs 00oernosbie raMeTopuThl (3apocTku). OHU 3eneHble, Menkue, He 6oee 0,5 cMm B
MONEepeYHUKe, pa3Hble 1o GopMe (IIacTUHYATHIE, CEPALEBUIHbIC, HUTYAThIE U JIp. ),
NUTaTCs camocTosTenbHo. K mouse rameroguT npukperieH pusougamMu. Ha HuxHel
CTOPOHE 3apOCTKa 00Pa3yIOTCs apXeroHuu (C SAHUIEKIeTKON ) U aHTEPUINH, B KOTOPBIX
dopmupyroTcs criepMaTo3onabl. OMI0A0TBOPEHUE IPOUCXOANUT TOJIBKO IIPU HATMYUH BOJBI,
o0ecrieunBaroLIe akTHBHOE IBUYKEHHE CIIEPMATO30M/I0B K apXxeroHnto. O1iog0TBOpeHHas
SIALIEKIeTKA (3UroTa) JaeT Havajao JUIIONIHOMY 3apO/Iblllly, pa3BUBAIOLIEMYCS BO B3pOCIIOE
pacreHue.

5. Ha kakue ki1acchbl 1eJiSIT NANOPOTHUKOBUAHBIX ?

Yaine Bcero oT/iel nanopoTHUKOBHIHBIX IEJIAT Ha CEMb KJIACCOB, U3 KOTOPBIX
MIPEJICTABUTEH TOJIBKO 3 KI1aCCOB MPEJICTABIICHBI COBPEMEHHBIMH BHUIAMU: KIIACC
VxoBHUKOBBIX (Ophioglossopsida) , kinacc Mapartuoncuas! (Marattiopsida) u kiacc
[Momronoauoncuabl ( Polypodiopsida).

Il Knacc MapaTTHONCHILI

1. Oxapakrepu3syiiTe K1acCc MApATTHONCHABI ?

Bosnbiias wacte Mapartuoncu BeiMepia. Jlo Hammx JHe coXpaHMIOCh HEOObILoe
KOJIMYECTBO UX MpeAcTaBUTENEH, OOUTAIOIMX B TPOIIMUYECKUX 00J1acTAX ITO KPYITHBIE
KpacuBble NanopoTHUKUA. COBPEMEHHBIE MapaTTHEBbIE HACUUTHIBAIOT BCETO 7 POJIOB
MHOTOJIETHUX PAaCTEHU I, TPUYPOUEHHBIX HCKIIOYUTENBHO K BJIAKHBIM TPOITMYECKUM JIECAM.

2. Kakue JMCThsl Y MAPATTHONICUAOB?

HHSI JIMCTBCB MAPATTUCBLIX XapPAKTCPHO HAJIMYHUEC B OCHOBAHU U KPYITHBIX MACHCTBIX
IMapHbIX OPraHOB, IOXOKUX Ha IMPUIIMCTHUKH . Ounu 3amacaroT 0OJIBIIOE KOJIUUECTBO
KpaxMajia U OCTAr0TCAd Ha rmoOerax mocJie ommaJgaHus JIUCTa. Ha NPpUIUCTHHUKAX BO3BHHUKAIOT
OpUAATOYHBIC ITIOYKHU, U3 KOTOPBIX MOI'YT Pa3BUTHCSA HOBBLIC paACTCHU . TTomumo
KJ'IY6H€BI/II[HBIX Y HEKOTOPBIX BUA0OB UMCHOTCS CTCIIIOIIMECCA U ITPAMOCTOAYNC MoOerH.

3. Kakue pa3sHOBHIHOCTH BCTpe4aroTcs ?

HanGonee MHOTOUMCIEHHBI IO KOJIMYECTBY BUJIOB M IIMPOKO PACHPOCTPAHEHBI 2
pona - auruontepuc (Angiopteris) u mapartus (Marattia) . Pox anrnonrepuc,
oobeauHsronmii 6osiee 100 BUIOB, paciipocTpaHeH B Tponukax Boctounoro nonymapus. On
MMeeT KIIyOHEBUHBIN cTe0esb AnaMeTpoM 10 1 M, HaroJI0BUHY BO3BBIIIAIONMKCS HaL
3eMJIeii; Ha HEM pacroiararoTcs KpymHbie, 10 5-6 M, mucths. Pog mapartua oobenunser 60
BH/JIOB, KOTOpBIE BHEIIHE TTOX0XKU HA aHTHOIITEPUC, HO HE MpeBhIMAIOT 1-2 M. [Ipyrue poas
MMEIOT MEHBILIEE PAaCIIPOCTPaHEHUE.

1 Kuaacc HHoannmoamnoncuabl

1. Ha cko0JBbK0 MOAKJIACCOB AeJAT MOJTUIOIUOIICHALI ?
Ha 3 moaknacca AensT moJuIoAHOIICHIb:

- noainace noymnoauuy (Polypodiidae)

- moakinace mapcuineBbie ( Marsileidae)

- mojIKIace canpBUHEEBHIE (Salviniidae)

2. Pacckakure mpo pasMHOKeHHME W Pa3BHTHE HIMTOBHUKA MY/KCKOro?
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[uroBHUK My)kckoii (Dryopteris jilix-mas) u3 cemeiicTBa acIJICHUEBBIX
(Aspleniaceae), momacemeiicTBa nmToBHUKOB (Dryopterioideae). DTo MHOTOJIETHEE pAaCTECHHE.
W3 TosncToro KOpHEBHIIA, MOKPHITOTO MATKUMHU OYpBIMH YeIIyiiKaMH, Ha ITOBEPXHOCTH
MTOYBBI BHIPACTACT ITYJOK KPYITHBIX JIMCTHEB C JIBAXKJIBI IEPUCTOH TTACTHHKON. Mosozpie
JUCThsI CBEPHYTHI B YIUTKY. HOBbBIE IMCThs MOTHOCTHIO Pa3BUBAIOTCS JIUIIL HA TPETUH IO
KU3HH, TOCTUTAS B [UTMHY 1 M. B3pOCIIbIE JINCThS K OCCHH YBSIAOT.

K cepenune nera Ha HUXKHEHN MOBEPXHOCTH JINCTA Pa3BUBAIOTCS] MEIIOYKOBUAHbBIE
crnopanruu. OHU CUJAT TPYIIIaMH 1O 5-8 Ha TOJICTOM BBIPOCTE — JIOXKE COpyca, KOTOPOTo
BBIpAcTaeT MOYKOBUTHOE MTOKPBIBANIbIIE — MHIY3u. Ha rpeOHe criopaHTHs HAXOAUTCS
KOJIBI[O M3 TOJICTOCTEHHBIX KIETOK, OXBAaThIBAIOLMX JI0 Y4 €ro OKpyXHOcTU. HapyxHas
TaHTEeHTaJbHAs CTEHKA KIETOK cONMkaroTcs. PackpydrBas KoJIbIO B OOpaTHYIO CTOPOHY,
CIIOPAHTUM PACKPBIBAETCA, M 3aKITIOYCHHBIE B HEM CIIOPHI OCBOOOXAat0TCs. BriOpoiieHHbIE
13 CIIOPAHTUEB CIIOPBI OOBIYHO MOAXBATHIBAIOTCS BO3AYIIHBIM TEUEHUEM U PACCEUBAIOTCS.
Ho u3 xonoccanabHOro 4mcina crop, Nporu3BOAMMOro Kax/Iblii pa3 criopouTom, JIMIIb OYeHb
HeOOoJIbIIas YacTh MOMaaaeT B O1aronpusTHbIE YCIOBUs sl ipopactanus. U3 cop
BBIpAcTaeT MaJleHbKasi Cep/IeBHAHAs 3eJeHasl IJTACTUHKA — raMeTOGUT BEJIMYMHON OKOJIO 1
CM. C TIOMOIIBIO PU30HUOB 3aPOCTOK MPHUKpEIIsieTcs K nouse. OH HEJ0ATOBeYeH, OBICTPO
pa3BHUBaeTCs U paHo co3peBaeT. Ha ero HukHel OpIOLIHOM cTOpOHE 00pa3yloTCsl MY»KCKUE U
YKEHCKHE MOJIOBbIE OPTraHbl: Ha HUXKHEN MOBEPXHOCTH, OJIMKe K ITOYBE pa3BUBAIOTCA
AQHTEPUJINHU, BBIIIE HUX — apXxeroHu# .CriepMaTo30u 1 TOMOPOBUIHBIN, MMEIOIIMI Ha
MepeIHEM KOHIIE MMYYOK YHIYJIUIIOAUEB, HA 3aJIHEM — IY3bIPb U3 IIUTOIIA3MBbI.
Omnno10TBOpEHUE MPOUCXOIUT B JOKAJTUBYIO TIOTOY WM MPH CHIIBHOHU poce,
o0ecrieunBaloIIel akTHBHOE JIBUKEHHE CIIEPMATO30MI0B K apxeroHuto. Kak monararor,
apXEroHui BBIJIENSIET BEIIECTBO, KOTOpoe AU(GdYyHIUPYs] B BOIY, 00yCIaBIUBAET
HalpaBJIieHHOE ABUKEHUE CriepMaTo30u10B. [IpoHrKas B apXeroHuii, CriepMaTO30UIbI
OIJIOAOTBOPSIOT AUUEKIETKY. M3 3Uror pasBuBaeTcst 3apOJpbllll, COEAUHEHHBIN C 3apOCTKOM;
MOCJIe YKOPEHEHU I 3apO/IbIIia 3aPOCTOK OTMUPAET. 3apOIbII TOCTENEHHO Pa3BUBAETCS BO
B3pociioe pactenue cnopodut. CnopoduT — IUMIOUAHBIN OPTaHU3M, B TO BPEMSI KaK CIIOPBI
Y TaMeTO(UT rarIOw IHbI.

3. Yro u3 ceds npeacTaBJsieT a3oJuia ?

Bonpimoi naTepec npeacTaBiseT OJIM3Koe K CATbBUHUEBBIM CEMECTB aM a30JUIOBBIX
(Azollaceae) c¢ ogauM HeOOMBIMM pogoM a3oiuia (Azolla) . DTo MaleHbKHI HEKHBIH
Pa3HOCIOPOBBIN MAOPOTHUK, IJIABAIOIIMI HAa TOBEPXHOCTU BOJIbl. OH, KaK M CAIbBUHUS,
00WTAaeT B CTOSTIUX WJIH CJ1a00 MPOTOYHBIX BOJJOEMaX, 00pa3ysl MecTaMu 3HAYUTEIIbHbBIE
3apociy. 3aMmedarebHOH 0COOCHHOCTBIO a30JUIbI SBJISIOTCS CUMOMO3 ATOTO PaCTEHUS C
azordukcHupyromel 1uanodakrepueii — anabenoit azoisl ( Anabaena azollae). Asomna —
OUYCHb MHTEPECHAS CITPOHOJIHIIECKAs KyIbTypa. [1o cmocOOHOCTH HAaKAIIIMBATh a30T OHA HE
ycrynaer 0000BbIM. [IpakTrdeckoe 3HaYeHUE a30JUThI CBS3aHO TIIABHBIM 00pa3oM ¢
WCIIOh30BAHNEM €€ B CEIILCKOM XO3SIICTBE B KQUECTBE 3€JIEHOTO yI0OpeHUs, 0COOEHHO Ha
PHUCOBBIX ITOJISIX.

4. Kaxoe 3Ha4yeHNe MMeeT NANOPOTHUKHU?

MenuiHCcKoe 3HaUeHUE UMEET MPEkK]IEC BCErO NMTOBHUK MYKCKO. B ero kopHeBu 11ie
COJIEP)KUTCSL CyMMa BEILECTB 00JIa/laloMX aHTUTEIbMUHTHBIM IeHICTBHEM, BBI3bIBAIOIIME
Iapajiny MyCKyJaTypbl y JIGHTOUHBIX uepBel. MoJ10/1ble TUCThsI HEKOTOPBIX MallOPOTHUKOB,
B YaCTHOCTH OpJIsika OOBIKHOBEHHOI'0, B PsI€ CTPaH yHoTpeOssAoT B nuily. MHorue
MallOPOTHUKU BechbMa JIeKopaTUBHBI. CaloBbI€ pa3HOBUAHOCTH MTOJIUIIOANYMOB
00BbIKHOBEHHOTO U 10)kHOTO (Polypodium u R.Australe) KynbTUBHPYIOTCS B OpaH)Kepesx U

OTKPBITOM TPYHTE.

5. Ha kakmue 3Tansl Pa3sBUTUA NCJTATCHA BLICIIME CIIOPOBLIC paCTeHHﬂ?
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Ve nepBbie MIPUMUTHBHBIE BBICIIME pacTeHHs ObLTH AU (depeHII IpOBaHbI Ha
3JIeMeHTapHble opraHbl. OHU NPEACTaBIUIN COO0N BUIIBYATO (IMXOTOMUYECKH )
Pa3BETBJICHHYIO OCb, KOHEUHbIE BETOYKH KOTOPOI HAa3bIBAIOT TEIIOMAHH (OT IPey. «Terocy -
KOHEII), @ YJaCTKH, PacloJIO)KEHHbIE MEX/1y TOUKAMU BETBJIEHUS — Me30MaMHU ( OT Ipeu.
«me30c» - cpeqHui). Pacunenenue cnopoduTa Mponucxoauiio OAHOBPEMEHHO y 000MX
MOJIIOCOB pacTeHus. Ha HIKHEM MoItoce BOZHUKIM KOPHEBUIIETIOJOOHBIE BETOUKU —
pu3oMouIbl ( OT Iped. «pU30Ma» - KOPHEBUILE) U BOJOCKOBUIHBIE PU30UIBI (OT Ipey.
«pu3a» - KOpeHb). Puzomon npeacrasieH co0oi MepBUYHBIN 3JIeMEHTapHbII OpraH U ObLI
MPOTOTUIIOM KOPHSI, @ PU30UIbl — IPOTOTHIIOM KOPHEBBIX BOJIOCKOB.

B pesynbrare nanbHeiero Mop(hoIori4eckoro pacuJeHeHHs ciopoguTa NOsIBUIIUCH
crieliMajibHble OpraHbl (POTOCUHTE3a — JIUCThS, KOTOPbIE Y BBICIIMX PACTEHUH POU30LIUIH
JBYMsI Pa3HBIMH ITyTMH. Tak, y IJIAyHOBHJIHBIX OHM 00pa30BAIMCh KaK BBIPOCTHI (SHAIIUN)
Ha oceBbIX opraHax. [lo cBoeMy NpOUCXOKIECHHUIO OHU PE3KO OTIIMYAKOTCS OT HACTOSIMX
JMCTBEB APYTMX BBICIIMX PACTEHUH, KOTOPbIE BOSHUKIM B PE3Y/IbTaTe YIPOLICHUS OOKOBBIX
BETOYEK HJIX IIEJIBIX CHCTEM BETBJICHHS pUHUO(PUTOBBIX IIPEIKOB U, CIEIOBATEIBHO,
MIPEJICTABIISIIA COOO0M CHCTEMBI TETOMOB M ME30MOB. DTO TEMHBIE JINCThSI, UIIH «
MIJIOCKOBETKH ». TErOMHBIE JUCTbHS, [10-BUANMOMY, C CAMOTO Hayasia ObLJIM CIIOPOHOCHBIMHU.
[lepBoHayaIbHO OHU BHITIOIHSIN HE TOJIBKO (DYHKIIMIO (POTOCHHTE3a, HO U OECIIOIOBOTO
pasMHOXKEHHUs. B poliecce nanpHeHIero 3BOMIOLMOHHOIO MpoIiecca HOCTENEHHO
MIPOU30IIIIO MPOCTPAHCTBEHHOE pasziefieHue 3TuX QPyHKUUU. B oTHUX ciydasx Kak y
HEKOTOPBIX IMAOPOTHUKOB, HATPUMEP OCMYHIBI, 3TO paszeneHue QyHKIuu HaOIromaeTcs B
IpeJesiax 0HOTO M TOro e JucTa. B apyrux sxe ciydasx, HanmpuMep y narnopoTHUKa
TpayCHHUKA, Pa3AeisoTcss (GyHKIMU MEXy Pa3HbIMH JIMCTHSIMU : BEPXHUE MPEBPALAIOTCS B
CIOPO(UILIBI, UJIM CTIOPOHOCHBIE JINCThS, HUXKHUE — B TPO(GODUIIIbI, UM NUTAIOLKE
aucThbs. CyIeCTBYIOT TOYKa 3pEHHUs, COITIACHO KOTOPOM M3 1odera co crnopousuiaMu B
npolecce JajabHeNIIeil SBOIIOIUMN BBICIIMX PACTEHUN 00pa30BaUCh CTPOOUIT (IIMIIKA)
TOJIOCEMEHHBIX U LIBETOK MOKPHITOCEMEHHBIX. BO3HMKHOBEHNE 3THX OPraHOB CTAJIO CaMbIM
KPYITHBIM COOBITHEM B BOJIIOLIUH PACTUTEIBHOTO MUPA, TAK KAK CHJIBHO MOBBICHIIO YPOBEHb
OpraHu3aliy PaCTCHUH, YBEINYNIIO UX MIJIACTUYHOCTh U OTKPBIJIO OoJiee IMMpOKUeE
BO3MOKHOCTH JjajibHeNero pa3sutus. Cl0)XKHOCTH BHEIIHETO PaCUICHEHHUs COOTBETCTBYET
COBEpILEHCTBO BHYTPEHHETO U OO0JIbIIAsk CII0KHOCTh MHANBHUYaIbHOIO Pa3BUTHUS —
OHTOIEHE3a.

IV. Otrpearonocemennsnix — Pinophyta , min Gymnospermae.

1. B xakom nepuoje uaeT pacuBeT roJ0ceMeHHbIX ?

I'onocemeHnHbIE — OYEHB APEBHSA TPYIIIA BBICIIMX PACTCHUH, IOSBUBIIASCS €LIE B
neBoHe, okosio 350 MitH. 1eT ToMy Hazaj. PaciBeT uiopsl TOJ10CEMEHHBIX OTHOCUTCS K
KOHITY 1ajie030s M Me30304 : 3M0XE Topo0OpazoBaHUsl, MOIHATUS MATEPUKOB U UCCYIICHUE
KIHMara.

2. PacckakuTe Npo MaKpo- U MHKPOCIOpoOreHes ?

l'osnocemenHsbIe, TOJOOHO JPYTUM CEMEHHBIM PACTEHUSIM, SIBJISTFOTCS] Pa3HOCTIOPOBBIMH.
Mukpocnopbl 00pa3ytoTcs B MUKPOCIIOPAHTHSIX, KOTOPbIE HaXOAATCS Ha
MHUKpPOCTIOPO(UIIaX, a METaclopbl — B MEraCIOPaHTHSIX, Pa3BUBAIOIIMXCS Ha
Meracropoduiiax. MUKpo- 1 Meracriopo(uIuIbl TOJIOCEMEHHBIX OTIMYAIOTCS BHEIIHUM
BHJIOM, Pa3MepaMu M CTPOCHHUEM.

VY NoAaBISAIONIETO OOJNBIIMHCTBA TOJIOCEMEHHBIX MUKPO- M MEracliopo(uILIbl cOOpaHbl B
CTpOOUITBI — COOpaHMs CIIOPOQHILIOB Ha OCH, 000COOIEHHOM OT BereTaTuBHOM yact. Och —
3T0 O0JIee UK MEHEe YKOPOUYCHHBIN CIIOPOHOCHBIN mober — cTebeb O CIIOPOHOCHBIMU
JAUCTBAMU. TOJIBKO y BBIMEPLIMX IPYNIbl OEHHETTUTOBBIX CTPOOUIIBI 00OETIONbIE, T.€. B
Ka)KJIOM CTpOOMIIE HAXOIMIINCh KaK MUKPO- , TaK U MEracropouiuIbl. Y IMOAABIISIONIETO
OOJIBIIMHCTBA TOJIOCEMEHHBIX CTPOOMITBI OJTHOMOJIBIC, T.€. COCTOSIT WJIH TOJIBKO M3
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MUKPOCTIOPO(HUIUIOB, WIIH TOJIBKO u3 MeracropodmioB. CTpoOuITbl, 00pa30BaHHBIC TOJEKO
MHKpPOCIIOpOGUIIIaMH, Ha3bIBAIOTCS MUKPOCTPOOMIIAMH; CTPOOUJIBI, COCTOIIME H3U
MeracrnopouiioB, Ha3eIBalOTCS Meractpoousamu. CTpoeHue CTpOOUIIOB y TOJIOCEMEHHBIX
HCKITIOYUTENBHO pazHoo0pa3Ho. CTpoOuiIbl MOTYT OBITH OJMHOYHBIMU, KAK Y MHOTHX
CaroBHMKOBBIX, HO Yallle BCero o0pasytoT coOpaHus, aHAJIOTUUHBIE COLB €TUSM IIBETKOBBIX
pacteHuil. [aMeTOpUTH TOJO0CEMEHHBIX, KaK MY)KCKOH, TaK U KEHCKUH, CUIIBHO
peayunpoBaHnbl. JKeHckuil raMeTouT He MOPHIBAET CBSI3U C MATEPUHCKUM pPacTeHUEM (CO
cnopo(rTOM), pa3BUBAsCh BHYTPH ceMsi3auaTka. PenynnpoBaHHbIE MyKCKUE TaMeTO(QUTHI
CBOETO MOJHOTO Pa3BUTHUSA AOCTUIAIOT B MUKPOCIIOPAHTUHU. B 3TOM OTHOIIEHUHU OHU PE3KO
OTJIMYAIOTCS OT MY)KCKMX I'aMETO(QUTOB BCEX Pa3HOCHOPOBBIX OECCEMSHHBIX PacTEHUH.
Myxckue raMeTo(UThl FOJIOCEMEHHBIX JIMIIEHB! AHTEPUIUEB.

3. Kakue »ku3HeHHbIe ()OpMBbI BCTPEYaKOTCS Y I0JI0OCEMEHHBIX ?

l'onocemenHbIe MpeAcTaBlIeHbl HCKITIOYUTETHFHO IPEBECHBIMU OPMaMHU: EPEBHSIMU,
KyCTapHUKaMU H JIMaHaMU. Hepeznco OHH JOCTUTAIOT OTPOMHBIX PasMEPOB, KaAK HCKOUM
XBOMHBIX, @ HUHOTJIA MPECTaBIIAIOT CO00I HEeOOIbIME KYCTApHUKU, KaK HampuMmep,
HEKOTOpPBIE BUJIbI XBOMHUKA (3e/Ipbl) UM HEKOTOPHIE KAPIMKOBBIE XBOWHBIE I0KHOTO
moJaymapus. IToutn Bce oHM MMPAMOCTOAYUE 3a UCKIIIOYCHHUECM HCKOTOPBIX IMPUHUMAIOIIX
umanepHyo (Gopmy, WM BUJIOB pOJa THETYM M HEKOTOPBIX BHUIOB d(eApHI, SBISIOIIMXCS
JJMaHaMHU.

4. Kakue JUCTbs y peAcTABUTEJIEH r0JI0CEMEHHbIX ?

JIMCTBS TOTOCEMEHHBIX CHIILHO BapbUPYCT HC TOJIBKO ITO YMUCITY U pa3MEpa, HO TAKKEC I10
MOp(OJIOTHH U aHATOMHYECKOMY CTPOEHHUIO. B OosbiMHCTBE citydaeB Mopdosiorus iucra
TOJIOCEMEHHBIX CTOJIb XapaKTepHa, 4TO JaeT BO3MOKHOCTb OIPEIeNIUTh OPSIOK, CEMEHCTBO,
a MHOT/Ia ¥ POJ| paCTEHMUS.

5. Ha kakue Kjaccol AeJiSITCH OTAeJ F0J10CeMeHHbIX?

OTzen rooceMeHHBIX JAMUTCS Ha 6 KI1acCOB, MEPBBIM M TPETHI M3 KOTOPHIX MOJHOCTHIO
BBIMEPIIH:

1. CemeHHbIe ManopoTHUKH, WK iTepuocnepmsl ( Lyginopxteridopsida,unu
Pteridospermae)

2. CaroBuukossie ( Cycadopsida)

3. bennertutoBeie ( Bennettitopsida)

4. T'aueroBseie ( Gnetopsida)

5. I'makrossie ( Ginkgoopsida)

6. XBoitasie (Pinopsida)

V. Kuaacc cemMeHHbIe NANIOPOTHUKH , UJIM IITEPHIAOCIEPMBbI -
Lyginopxteridopsida,unu Pteridospermae)

1. UcTopnyeckoe npeacTaBjieHAE CEMEHHbBIX NANIOPOTHUKOB?

OTO camas JpEBHss, MOJHOCTBIO BbIMEpLIAs TIpyINa TOJIOCEMEHHBIX , JKMBLIAS C
CepellMHBl JIEBOHA J0 MEJIOBOIO MEPUOJa ; paCUBET UX MPUXOJUIICA HA KAMEHHOYTOJIbHBIN
nepuos . B 3Ty rpynmy oObeAMHSIOT PAacTeHHs, UMEBIIME IAarlOPOTHUKOBBIA OOIUK, HO
(dopMupoBaBIIME ceMsA3adaTKd . OTH JPEBHUE PACTEHHS MPEACTaBISAIOT OOJbIION
TEOPETUYECKUI MHTEPEC, TaK KakK, C OJHOW CTOPOHBI, BCKPHIBAIOT pa3HOOOpa3ne aHATOMO -
MOP(OJIOTUYECKUX CTPYKTYp, OTPa)KarolMX BO3MOXHBIE IYTH WX IBOJIOIUHU, a C JIPYrou
CTOPOHBI, JEMOHCTPUPYIOT pa3IU4yHble BapuUaHThl (OPMUPOBAHUS CEMs3aYaTKOB

pa3HooOpasue ux GopM U CTPYKTYP.
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[lo coxpanuBUHMMCS OCTaTKaM TpPYOHO PEKOHCTPYHpOBaTh OOJIMK ATHUX pACTEHUN;
OMHUCaHbl (parMeHThl pacTeHUU ¢ auameTpoM cTtBosioB 1,5-2 M u 20-30 cm. Hekoropsie u3
HUX UMeNu (GopMy KyCTapHHKOB, MEJIKUX TPaB ¢ AHMaMeTpoM ctebieil oT 2-3 cMm 10 2-3 MMm.
OnmHu U3 HUX HE BETBUJIKCH, JAPYTUM ObLJIO CBONMCTBEHHO IUXOTOMHYECKOE WJIM OOKOBOE
BETBJICHUE;, OMHUCAHBI Jaxe YKOpoueHHble mobern . Ha crebiax HEKOTOpHIX pacTeHuit
HMMEJHCh BO3YLIHbIE KOPHHU.

2. Kakue 0b1711 TUCTBS ?

Muoroo0pasue KU3HEHHBIX (JOPM COUYETaTOCh C Pa3IMYHBIMUA BapuaHTaMH CTPOCHUS U
pacIoNoKeHus JIMCTheB . JIucTopacronoxkeHue ObUIO OYepeHOe U MYTOBYATOE , JIUCTHS
pacroJiarajiuch 1Mo BCEMy CTEOJIF0 MJIM TOJBKO B €ro BepxXHeW yacTu. JIMCThs ObUIM TOJbIE,
IIOKPBITBIC JKCJIC3aMU  HJIM BOJIOCKAMH, OHHU PpPa3IMvdajIuCb I10 XapakKTepy U CTCIICHU
pacuwieHeHus (TIEPUCThIe U TAIbYaThIe, OJHAXK/IbI- 1 MHOTOKPATHO PAacCCUCHHBIC, IIEIbHBIC),
no ¢opMe TephIleK (OBalbHbBIC, SHIEBHUAHBIC, JIMHEHHBIC), MO XapaKTepy >KUIKOBAHUS
(oTKpBITOE, CETUATOE).

3. Kakoe 0b1J10 aHATOMHY€CKOE CTPOCHUE CTe0JIsl CeMEHHBIX NANIOPOTHUKOB ?

He w™eHnee pa3HOOOpa3sHO ObUIO aHAaTOMMYECKOE CTpOEHHE CTeOsiell CeMEHHBIX
MaOPOTHUKOB . Y OJHUX BHJIOB KaMOWH (DyHKIIMOHMPOBAI OYCHB CJIA00, OTKIIAIbIBAsK JIHIIb
HECKOJIBKO CJIOEB BTOPHUYHOW KCHJIEMbI (TPaBSHUCTBIM TUI cTEONs), Yy APYIUX pacTeHUM
UMeNnach MOIIHAas JApeBeCHMHa THUIA XBOWHBIX, Y TPETbUX - OOJBIIyI0O YacTb CTeOs
COCTAaBJIsUIA TAPEHXUMA CEPLIEBUHBI, KAK Y CATOBHUKOBBIX .

4. Pacckakure 0 MHOroo0pa3uu CTpOeHHMs ceMsa3adaTka?

Bonbmoli mHTEpEC MpeacTaBiIsSeT MHOTOOOpa3He B CTPOCHUH CEMA3a4aTKOB , KOTOPOE
MPOJIMBAET CBET HA IPOMCXOXKJICHHE HHTerymMeHTa . Camble JpeBHHE ceMsA3auyaTKu,
ONMKMCAaHHBIC M3 BEPXHETO JeBOHA M HWXHero kapbona ( Archaeosperma , Hydrasperma ,
Genomosperma , Lagenostoma ) ( puc. 68 ), mMmenn BechbMa MPUMHTHBHOEC CTPOEHHE -
Hynemryc ( MeracopaHruil ) ¢ OTTSHYTBIM Ha BEpIIMHE HOCHKOM OBUI OKPYXEH Y3KUMH,
OTOTHYTBIMH HapyXy JIOTacTAMU HMHTEryMeHTa. Jlomactu cpacranuch MeXmy coOoil u ¢
HYIEJUTYCOM JIMIIbF B CAMOM OCHOBAHHH; B KaKAYIO JIONTACTh BXOJMJI IPOBOASAIIMNA ITyHOK.
DTOT JONACTHBI MHTETYMEHT OY€Hb HAIOMHAJl COBOKYITHOCTh CONMKCHHBIX M HAYaBIIMX
CpacTaThCsi BETETaTUBHBIX TEIOMOB , YTO MOJAKPEIUISET IMO3UIMHA CHHTEIOMHOW TEOpUHU
MPOMCXOKACHUSI MHTETyMEHTa. Y OOJBLIIMHCTBA CEMS3a4aTKOB , OMHMCAHHBIX M3 CPEAHEro U
BEpPXHETO KapOOHa , JIONACTH MHTETYMEHTOB IOJHOCTBIO MJIHM MOYTH MOJHOCTHIO CPACTAINCh
MeXay co0oi, OcCTaBasch CBOOOJHBIMH JIMIIL Ha BepumHe. [lapamiensHo 3TOMY
MIPOUCXOJUIIO CPACTAaHWE MHTETYMEHTa C HYLEIIYCOM. Y MHOTUX CEMEHHBIX MTallOPOTHUKOB
OMHOYHBIC CEeMS3aYaTKH WM TPYNNbl CEMs3a4aTKOB pacloiaraiich B OKPY)KEHUU
YaleBUHOTO 00pazoBaHUsl - Kymydasl . OJHH aBTOPHI PacCMATPHBAIOT €€ KaK BBIPOCTHI
aucta (0 HaJIMYMIO JKEJIE30K Ha €€ IMOBEPXHOCTH), JIPYyrHe CUUTAIOT €€ pPe3ylnbTaToM
cpactaHust mnepudepudyeckux TeaoMoB . Kymyrna oONMCaHHBIX BBIIE CaMbIX JPEBHUX
CeMs3a4aTKOB IPEACTABISUIA COOO0M COBOKYITHOCTh MBAKIBI MIIM TPHIKABI AMXOTOMUYECKH
BETBSILIMXCS JIONAcTel, B KAKIYI0 M3 KOTOPBIX BXOJMJa >kuika. Hamomobue nomacreit
WHTETyMEHTa OHU CIMBAJIUCh JIUIIb Yy OCHOBaHUSA. Y  CpPEIHEKapOOHOBBIX U
BEPXHEKapOOHOBBIX TIPEACTABUTENEH JIOMACTH KYIYJbl, CHA0XCHHBIC IPOBOAAIIMMU
Ny4KaMH, cpacTaguch Jmbo Ha OosbmieM cBoeM mnporskenun — (Lagenostoma,
Calathospermum), nu6o mnonHocThio (Mitrospermum). Kymynel, B cBOIO ouepeib, MOIVIH
cpactaTtbCsi B OOJIBIIEH HMJIM MEHBILICH CTEeHH ¢ MHTETYMEHTOM CeMs3adaTkoB, (GopMupys
BHEIIHUN MHTETYMEHT (KYMYJIOMEHT) , HMpOHU3aHHBIM mydkamu ( puc. 69 ). [logoGubIi
JIBOMHOW HMHTETYMEHT UMEETCS y CEMSI3a4aTKOB CarOBHUKOBBIX .
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VY Oosnee MO3THUX TOJOCEMEHHBIX MOIJIO ITPOUCXOIUTH TOJTHOE CIHMSHIE BHYTPEHHETO
MHTEIyMEHTa C HYIEJUTYCOM BILJIOTh JJO MCUE3HOBEHMS IPOBOAAINMX MYYKOB. B 3TOM citydae
CeMsI3a4aTKU C OJJHUM BHEIIHUM MHTETYMEHTOM CTAaHOBWJIMCh BTOPUYHO OJJHOIIOKPOBHBIMH.

TakuMm 00pa3oM, IMepBbIE TOJIOCEMEHHBIE MOIIM HMMETh 3 BapuaHTa CTPOEHUS
CEMSI3a4aTKOB - UCXOJHO OJHOMOKPOBHBIE, T.€. C OJIHUM MHTETYMEHTOM , IBYTOKPOBHBIE - C
BHYTPEHHHMM W BHEIIHUM HWHTETYMEHTAMH M BTOPUYHO OJHOMOKPOBHBIE C BHEIHHUM
WHTEeTYMEHTOM. Kpome Toro, B mpelenax 3THX TpeX BAapUAHTOB CEeMs3aUaTKH W METU
paauanbHYIl0O WA JOP3UBEHTAJIBHYIO CHUMMETPHIO, T.€. YHCJIO BapUAHTOB CTPOCHHS
ceMs3auaTKOB yBeIU4HMBajgoch 10 6. IlomMuMO 53TOro MMeNHCh e€lle JOMOJIHUTENbHbIE
BapUaHTHl ceMs3ayaTkoB. CTpoeHHEe CceMsA3auaTKOB OKa3aJloCh OYEeHb CTA0MJIBHBIM U
XapaKkTepHBIM JJIsl Pa3HbIX KJIACCOB TOJOCEMEHHBIX pacTeHuil. MHOroobpasue ceMs3auaTkoB
MO3BOJIMJIO YCTAHOBUTH IIPEEMCTBEHHOCTh PENPOAYKTHBHBIX OPraHOB MOKPHITOCEMEHHBIX OT
TOJIOCEMEHHBIX PACTEHUM.

Cems3auaTki y OJHUX BHUJOB paclojlarajiiCh Ha OOBIYHBIX JIUCTBSX , Y JPYTUX - Ha
CMEIMATM3UPOBAHHBIX JINCTBSIX - MEracnopoQuiax , y TPeTbUX - Ha OCEBBIX CTPYKTYpax -
MeracrnopaHruogopax .

6. Mmcpocnopaﬂrpm. Pacckakure 4TO BBI 3HaeTe 0 HeM?

HuTtepecHass 0COOEHHOCTb CEMSIH CEMEHHBIX MAallOPOTHUKOB 3aK/IH0YaIach B OTCYTCTBUU
3apoJpllliel ; MO-BUJIMMOMY, CEMEHa OIaJaJd paHblle, YEM IMPOUCXOJIUIIO IOJIHOE HUX
(dopMHpOBaHUE, KaK y CarOBHUKOB . MUKPOCIOpPAHTMHU 4YacTO OOBEAMHSINCh B CHHAHIUU ,
KOTOpbIE, KaK IPAaBUJIO0, PacIoJarajIuCh Ha CIIELMAIN3UPOBAHHBIX IIEPHIIIKAX BEr€TaTUBHBIX
JHUCTBEB, T.€. UMEJ MECTO JAUMOp(U3M dacTeil nmcra. PopMa CIIOPOHOCHBIX YacTel JIMCTa
Obula camas pa3HOOOpa3Has. B MHUKpOCIOpAaHTHMSIX HEKOTOPHIX BHMJIOB HAWJICHBI MYXCKHE
raMeToQuThl ; Yy OJHHUX BMJIOB YHCJIO MNPOTAUIMAIBHBIX KIETOK goxoauyio jo 30, a y
HEKOTOPBIX UMEJIOCHh BCETO JINIIb 2 KIETKH.

VI . Kimacce caroBHHKOBBI €, HJIH IMKagoBbIe - Cycadopsida
1. Yto u3 cedsi mpeACTABJISAIOT KJIACC CATOBHUKOBBIE ?

Buemme nmoxokue Ha manbMbl cazosnukosble (Cycadophyta), oTHocuBIIHECs paHee K
TOJIOCEMEHHBIM, TeTepb OOBIYHO BBIIEISIIOTCS B COOCTBEHHBIH oTaen. MHorma K HUM ke
OTHOCSAT CEMEHHBIC, OT KOTOPBIX OHM M Tpou30LUH, W Hacrosime CaroBHUKOBBIC
(yuraooevie) 006bETUHSAIOT B OHO ceMeiicTBO ¢ 9—10 pogaMu U COTHEH BHIOB B TPOIIUKAX K
cyOTponuKkax 000MX MOJYIIAPUA.

OTO ApEeBOBHIHBIC, PEKE HHU3KOPOCIBIE PACTEHHUs, OYEHb IOXOXKHME Ha mambMbl. Ha
BEpIIMHE CTBOJIa PACHOJIOKEHBI OOJNBIIME IMEPUCTO — pacceueHHble JTUCThi. Hamboiee
KPYIIHBIC MPEACTABHUTCIIM CAarOBHUKOBLIX JOCTUIAIOT BBICOTHI 25 M W HMEIOT CTBOI
TOJNIMHONW OKOMO | M. B Hacrosiiee BpeMs OHU MPEACTABISIOT COOOM OCTATKU KOT/AA-TO
NBIIIHON CarOBHUKOBOM (UIOPBI ME3030ICKOM 3PHI.

2. luarHocTuyecKue NPU3HAKU U OTJIMYHS OT APYTrUX KJIAccoB?

OT ManopoTHUKOBUIHBIX M OT CEMEHHBIX ITallOPOTHUKOB CarOBHUKOBBIE OTIMYAIOTCS
CTEP)KHEBBIM KOPHEM. OpraHbl MCKIIOYUTEIBHO OJHOrO Moisia. MyKCKHE IIMIIKH MM EIOT
mmuny 110 80 oM, xeHckue — 10 1 M (Y apuKaHCKOTO CaroBHHMKA; BECAT MIMIIKA MTPH 3TOM 0
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40 xr). Cnepmaro3ouJbl IepaTo3amMbl MEKCHKAHCKOW BHIHBI HEBOOPYKEHHBIM TIJIa30M.
[IbIiblIeBOE  3€pHO  MpopacTaeT BIIYOb CEMSANOYKU; JKIYTMKOBBIE CHEPMATO30M /bl
MOAIJIBIBAIOT IO 00pa30BaBLICICS MBUIBLIEBON TPYyOKE M CIMBAIOTCS C SHICKICTKaMHU.
SIAnexneTka mociae OnI0JOTBOPEHHUS Pa3BUBACTCSA B CEMs C SIPKO OKPAIIEHHON MACHCTOU
Hapy)KHON KOXYpPOIl; BHYTPH KOXYPbl HaXOJUTCS «KOCTOYKa», 3AILMIIAIOLIAS SHIOCIEPM C
3apOABILIEM.

Bce caroBHUKOBBIE — JepeBbsl ¢ KIyOHEBUIHBIMU WA PEIbKOBUIHBIMHU CTBOJAMHU
BBICOTOM 710 20 M (HO yalre CKPhITHIMU B ouBe). OOBIUHO HEBETBALMECS CTBOJIBI HECYT Ha
BEpUIMHE MYYOK KOXKUCTBIX IEPUCTBIX JIUCTHEB, MOKPHITHIX MOIIHBIM BOCKOBBIM CIIOEM.
JIucToBBIC MIACTHMHKU Yepe3 ToJl OTMUPAIOT, & OCHOBAHUS YEPEIIKOB 00pa3yloT Ha CTBOJE
nojooue manmups. CTpoeHNUEe CATOBHUKOBBIX CBUJICTEIILCTBYET 00 UX ITTyOOKOH JIPEBHOCTH.

W3 Oorareix KpaxmaJIOM CCEMAH IIOJIy4alOT MYKY — caclo. AJIKaJ'IOI/IIlBI, COACpIKaIMeECs B
JIUCTBAX, CEMCHAX U CTBOJIAX, OITACHBI JJId HCKOTOPBIX KUBOTHBIX U YCJIOBCKA.

3. 3HayeHNe CATOBHUKOBBIX ?

CaroBHUKM BBIPAIIMBAIOTCS KaK JICKOPATUBHBIC pacTeHusi, B OCHOBHOM Ha
YepHomopckoMm mobepeskbe KaBkaza. HambGomee pacmpoctpanen Cycas — revolute wus
ceMeiicTBa CaroBHUKOBEIE, poaoM u3 Hxkuoi fAnoHun. B Tponmuueckux u cyoTpONHYEeCKUX
CTpaHax — POJMHE CAarOBHUKOB HEKOTOPHIEC WX BUJIBI UCITOIB3YIOT KaK MCTOUHHUKH MHIICBBIX
IIPOIYKTOB.

VII. Kaacc 6enneTTHTOBBIE — Bennettitopsida.

1. UcTopuyeckue qaHHbIE 0 KJIacce 0€ HHETTUTOBBIX?

Em¢ oHMM BBIMEpIIMM OTIEIOM TOJIOCEMECHHBIX, M3BECTHBIM C KapOOHA, SBIISIOTCS
oennemmumosste (Bennettitophyta unu Cycadeoideophyta). Hekotopeie wucciemnoBatenu
OTHOCAT OTH pACTCHUs K CAaroBHUKaM, OT KOTOPHIX OHH OTJIMYAIOTCS OpraHaMu
pa3sMHOXeHHsI. Bce OEHHETTHTOBBIE UMEIOT 000CTIOJbIE CTPOOHIIBI, HATTOMAHAIONHE [BETOK
HanboJiee MPUMHUTHBHBIX TOKPHITOCEMEHHBIX.

Hamm npencraBnenuss o OCHHETTUTOBBIX OCHOBAaHBI MCKIIOYHTENBHO Ha MCKOIIAEMBIX
ocCTaTKaX, KOTOpPbIC HAlJICHBI B OTJIOKEHHUSIX KOHIIA TIEPMCKOTO Tepuoja. JJocTUTHYB cBOEro
paciBera B cepeIMHEe Me30305I, B BEPXHEM METy OHHU YK€ BBIMEPIIH.

2. Hcxonst W3 AAaHHBIX HCKOMAEMBIX 4YTO MOKHO CKa3aTh O KH3HEHHOM IHKJIe
OCHHETTUTOBBIX?

DTOT KIacc MPeCcTaBisieT 0COObIi HHTEpEC, TaK KaK, 10 MHCHUIO HEKOTOPBIX OOTAHUKOB
OCHHETTUTOBBIE SIBJTIOTCS TPEAKAMH I[BETKOBBIX. BOJBIIMHCTBO OCHHETTUTOBBIX WMENN
oboermomnbpie  CTPOOMIIBI, HAMOMHUHAIONME [0 THUIY CTPOSHUS I[IBETOK COBPEMEHHBIX
MOKPBITOCEMEHHBIX. MUKPOCIIOPOGUIUTBI ¢  OOJBIIMM KOJHMYECTBOM MHUKPOCIIOPAHTHEB
pacroaraimch Ha nepudepun crpoOmioB. PemynupoBaHHBIE —MeracropaguLIbI
pa3MEImAICch B IEHTPAIBHOH YacTH CTPOOMIIA, W KAXKABIH M3 HUX UMENI MO OJHOMY
cemsizauaTky. CrHopouiibl OBIIM  OKPYXEHBl MOKPOBOJMCTHKAMM, CXOAHBIMU C
OKOJIOIIBETHMKOM  I[BETKOBBIX pacTeHuil. OTMbBUICHHE, BEPOSTHO, OCYIIECTBIISUIOCh C
MOMOIIBI0 BETpa M HACEKOMBIX. B cemMeHax OEHHETTHUTOBBIX OBLI YK€ BIOJHE Pa3BUTHIN
3apO/IBII, KOTOPBIN 3amoyHsUT Bce ceMs. CeMeHa MMeIr IBE XOPOIIo Pa3BUTHIE CEMSIIONH, B
KOTOPBIX HaXOJMJIMCh 3aITACHBIC MU TATEIILHBIC BEIICCTBA.

VIIl. Kaace rueroBbie —Gnetopsida
1. Ha kakue mopsiiKu MoApa3aeisieTCsA KIace THeToBbIe?
Otnen enemosvix (Gnetophyta) comepskuT Tpu CBOCOOPa3HBIX CEMEHCTBA TOJIOCEMEHHBIX

pacTeHUM ¢ HESICHBIMH SBOJIIOIMOHHBIMH CBs3SIMU. PacTeHus pona enemym — TpOTUUYECKUE
auaHel. Ighedpoevle (XBOMHUKN) — MYCTHIHHBIE KyCTAPHUKHU C YEIIyeBUIHBIMU JHCTBHSIMU.
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Benveuuusa — cauHCTBEHHBIN npeaACTaBUTECIIb CeMEHMCTBA BCIBBUUHMEBBEIX — HMEET
HOI’p}OKGHHLIﬁ B IIC€COK CT€6€HL, OT KOTOPOTI'O OTXOIAT ABA OIPOMHBIX JICHTOBHUHLIX JIK CTA.

2. Kakue xapakrepHble NPU3HAKH HMMeeT NMOPsA0K 3¢ eapoBbie?

Iopsinok adenposeie ( Ephedrales) smouaer cemeticTBo adenpobie (Ephedraceae)

C eMHCTBEHHBIM pojoM 3deapa ( Ephedra). B mose adenpa 40 Bua0B, peacTaBIeHHBIX
OOBIYHO CHJIFHO BETBHCTHIMH BEUHO3EJICHBIMU O€3JIMCTHBIMU KycTapHHKaMu. [Iponspacrator
BH/JIbI 3)eIPhI B 3aCYIUIMBBIX U MYCTBIHHBIX 001acTsaX EBpornbl, A3uu 1 AMEpUKH.

3. ddenapa, uro 3a pacrenus?

Ddenpa — IByIOMHOE pacTeHHE, pexke OAHOJ0MHOE. Opranbl BOCIOPU3BEACHUS OOBIYHO
IpE/ICTaBICHbl OJHOMOIBIMHA CTPOOUIIAMH, HO A7 ddeaphl cpeHel XapaKTepHbI CTPOOUIIBI
JIBYIIOJIBIE.

CoOpanne MHUKpPOCTPOOHMIJIOB IIAPOBUIHOE, 0OPA30BAHO KOPOTKOM OCBIO ¢ 2-8 mapamu
CYMPOTHUBHBIX KPOIOIMX JHUCTheB. HukHue 1-2 mapsl nucTheB OECIIIONHBI, B Ma3yxax
OCTAJIbHBIX ~ PACIOJNaraloTCsi MHKPOCTPOOMIIBI, KaXIbli M3 KOTOPBIX COCTOMT M3
€IMHCTBEHHOTO MHUKpOCHOpoduiia, HECyIero Ha CBOEH BepXyllke OT OJHOro 10 8
MHKpOcTiopaHTrueB. JKeHCKre cTOpOOHIIbI COCTOSAT M3 KOPOTKOW OCH, a KOTOPOH HaXOAATCS
HECKOJIBKO  CYNPOTHUBHBIX I1ap YellyeK W OAWHOYHBIA BEpXYIICYHBIH CEeMs3a4aTok,
OKPY)KEHHBIH OCOOBIM TOJICTBIM M MSICUCTBIM MEUIKOOOpa3HbIM MOKPOBOM, HHOTJA YCIOBHO
HA3bIBAEMbII — OKOJIOLBETHUKOM. DBHYIpEHHMH CJIOM MHTEIyMEHTAa BBITSIHYT B
MUKPOIIJIIPHYIO TPYOKY, YJIaBIMBAIOIIYI0 MUKPOCTIOPHI. [lo1 MHTEryMEHTOM — HYIIEIUTYC, a
B HEM JKEHCKMH 3apocTok (rametodut). JKeHCkuil TaMeTodHUT NpeacTaBisieT coOOU
FalIONJHBIA  SHJOCHEPM, B KOTOPOW TIOTPYKEHBI apxeronuu. OII0I0TBOPSETCS
SHLIeKIeTKa B OJHOM U3 apxeroHueB. llocie onjaogoTBOpeHUs MOSBISETCS CeMs,
OKPY)KEHHO€ MSCHUCTBIM « OKOJOIJIOMHUKOM», OOpa30BaBIIMMCS M3 COYHOTO TOKpPOBa
cemsi3auaTka M KpOIOUMX JHCTHEB.

4. Pacckakure 0 nopsiike BeJIbBUYNSA ?

[lopsimox  BeNBBUYMS  COAEPKUT EIUHCTBEHHOE CEMEMCTBO BeJbBUYKEBBIE  (
Welwitschiaceae). DTo cemeiicTBO MpeACTaBICHO E€AWHCTBECHHBIM BHJIOM — BEIbBUYHEH
YAUBUTEIBHOM, KOTOPasi MPOU3PACTAET B KAMEHUCTBIX MYCTHIHAX AHroussl ¥ FOro-3ananHoi
Adpuku. DTO KpaifHe BEIpAXKEHHBIN KCEPOMUT, TPUCIIOCOOIICHHBIN K YCIIOBHSM ITYCTHIHHOTO
KIMMara.

«BenbBUUMs yAMBUTEIbHAS» HE MOXOXKAa HU HAa OJHO M3 HBIHE JKUBYIIMX H3BECTHBIX
pactenuii. OHO WMeeT JNJIUHHBIN KOPEHb, TOJICTBIA U KOPOTKUM cTBOI ( A0 50 CM BBICOTOM U
70 1M ToNIMHON) U JBa KPYIHBIX JIUCTA COXpaHsIoNpecs B TedeHue Beeil xu3Hu (10 2000
ner) . Jluctes AocTUTraroT 2-3 cM AJUHBI U MMOCTOSHHO HApacTaloT y OCHOBAHMS, OTMHUpAs C
KOHIIA.

5. OxapaxkrepusyiiTe MopsiloK rHeTOBbIE ?

INopsimok rHETOBBIC BKIIIOUACT CIUHCTBEHHOE ceMelicTBO rHeToBbIe ( Gnenfceae) ¢ omHum
pomom tHetyM (Gnetum). I'metym coaepkutT okojo 30 BHIOB. DTO JIMAHBI, JICPEBB,
KYCTapHUKH, OOMTAIONMX BO BIQXKHBIX TPOIIMYECKUX JIecaxX I0KHOU A3nn, AGPUKA U I0KHOM
Amepuku. VY THETYMOB OOJIbIIME LIEJIBHBIE KOXKMCTBIE CYIPOTHUBHBIE JINCTbS HAa KOPOTKHX

YCpelliKax, HaAITOMUHAIOMUE JTUCThA IOKPBITOCCMCHHBIX. Pacrenus ABYAOMHOC.

IX. Knacc runkrosbie- Ginkgoopsida.
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1. Uto u3 ceds nmpeacTraBJseT 3TOT KJacc?

['MHKrO ABYNONACTHBIM — 3TO ABYAOMHOE JiepeBO BbicoToil 30—40 M u TonumHo#i 10 1 M
C pacKUINCTON KpOHOW. BeepoBUIHBIC NHCThI UMEIOT CBOCOOpPA3HBIN, apXawdHBIA THI
KHUJIKOBAHUS — TUXOTOMUYECKOE (KaXKIast )KUJIKA BETBUTCS Ha JBE, KOTOPBIE B CBOIO OYepeb
TalKe BETBATCA Ha JBe M T.1.). OpaHXKeBO-KENThIE ceMeHa MMEIOT MSCHCTYIO KOXKYPY C
HENPHUATHBIM 3allaxoM; MX JUIMHa — 2—-3 cM. BHyTpeHHee MacisHUCTOE CIaJKOoe SIpO
YIOTPEOAETCS KNTalIlaMH B TIHIILY.

I'uHKTO — CBSAIIGHHOE IEPEBO SIMOHCKUX JIETEH; MHOTUM U3 JICPEBHEB, PACTYIIMX Ceidac
BO3JIE AMTOHCKUX XpaMoOB M rpoOHmIl, 6osee Teicstuun jeT. C XVIII Beka ruHkro Havanm
BBIpalMBaTh B OoTaHWYecKuX canax EBponsl u CeBepHOIT AMEPUKH.

ITpoucxo:kaeHHE U pacTipocTpaHeHUE

Kpome ruHKro Kk oT/eny rojlOCEeMEHHBIX PACTEHU M MPUHAIUIEKAT €11 U COCHBI, TIO3TOMY
paHbllle O0TAaHUKU OTHOCUJIM PaCTeHUE K XBOWHBIM. OT XBOWHBIX OHO OUYE€Hb CHIIBHO
OTJIMYACTCS, TIPEIOJIATAIOT, YTO THHKIOBBIC SBIIIOTCS TTOTOMKAMH JAPEBHUX CEMEHHBIX
nanopoturkos.[1 PacTenus knacca TMHKIOBBIX ObLIN MIMPOKO PACIPOCTPAHEHBI HA 3eMIIe B
Me3030McKyi0 3py. B CuOupH 10pbl 1 paHHETO MeJia TMHKIOBBIE OBIJIM HACTOJILKO OOBIYHEI,
YTO BCTPEUAIOTCS B OOJBIIMHCTBE OTIOKEHUH TOTO BPEMEHH, OCEHBIO 3€MJISl 4acTO ObLia
HOKpLITa CIIJIOIIIHBIM KOBpOM JINCTBCB I“I/IHKI‘O[;]- HOI[O6HO COBpeMeHHBIM KOBpaM N3 JINCTHECB
KIEHOB U JuM B eBpomneiickoit yactu ObiBIiero CCCP.

Mopdonorus

['MHKrO IBYNOMACTHBIA — A€pEeBO BHICOTOM 10 40 METPOB U TMAMETPOM CTBOJIA JI0
4,5 M. Kpona BHavalie nupamMugajibHasi, ¢ BO3pacTOM pa3pacTaeTcs. DTO JUCTONATHOE
pacTeHue ¢ YHUKAIBHOU JIsl COBPEMEHHBIX TOJIOCEMEHHBIX (JOPMOM JTUCTHEB —
BEEPOBUAHOM JIBYJIONACTHOM MIACTUHKON NIMPUHON 5—8 CM,Ha TOHKOM Yepelke JJTMHOM 10
10 cm. XKunku ¢ AMXOTOMHYECKUM BETBICHUEM. Pa3BUBAIOTCS TUCThS HA JUIMHHBIX MTOOETax
MOOJMHOYKE U OBICTPO, THOO0 HAa YKOPOUYEHHBIX TpynnamMu 1mo 2—4 MeIeHHo.[2]

Pacrenue nBy1oMHOE, Ha MY)KCKUX PACTEHHSIX B CEPEKKOBUIHBIX COOpaHUIX
criopaHTHeB (KOJIOCKaX) pa3BUBAETCs MbLIbIA. Ha )EHCKUX pacTeHUSX Ha UTHHHBIX HOKKaX
pasBuBaloTCA MO ABa ceMszavaTka. O0a mpoiiecca BriepBbie mpoucxoast Ha 25—30 romy
YKU3HHU JIEPEeBa, TOJIBKO TOT/A MOSIBJISIETCS BO3MOXKHOCTD CKa3aTh, KAKOE OHO — YKEHCKOE UITH
Myxckoe. ONbUISIOTCA PACTEHUsI BETPOM NO3HEN BeCHOM. Uepe3 HECKOJIbKO MECALIEB IOCIIEe
3TOTO, OCEHBIO, Y ONBLUICHHBIX CEMSI3a4aTKOB MTPOUCXOAUT OIJIOJOTBOPEHUE, U3 HUX
CO3pEBAIOT KEJITOBATHIE CEMEHA U OIAJal0T, 3apOAbIII B HUX PA3BUBACTCS yXKe MOCIIe
onaaeHus. CeMeHa HeCKOJIbKO HAalIOMHUHAIOT a0pPUKOC, OJIHAKO 00J1a/1al0T HEMPUATHBIM
3armaxoM IMporopkiIoro macia (ero Aaét MacisiHas KHCJIOTa), OHU okpyribie.[2] CemeHHas
KO’Kypa COCTOUT M3 TPEX CJIOEB: HAPYKHOTO — MSACHUCTOI0, KEITOBATO-IHTAPHOTO I[BETA,
CPEIHETO0 — TBEPJIOTO, C MPOJAOIBHBIMU peOpaMu U BHYTPEHHETO — TOHKOTO
OymarooOpa3Horo.

OOGBIYHO HMMEIOT XOpOILO Pa3BUTYI0 KOPHEBYIO CHCTEMY, XOPOIIO YCTOHYMBBI K CHIIBHBIM
BETpaM M CHEXHBIM 3aHocaM. Hekotopeie nepeBbsi qocturatot Bospacta 2500 net. OceHbro
JIUCTBA XKEITCHOT N 6BICTp0 OoIraaaroT. HHOHL[BI HUCIOJIB3YIOT UX IUIA raJlaHus.

B meaunune

OTBapeHHI)Ie HJIN KAPCHBIC CEMCHA THHKIO C JABHUX BPEMEH YHOTpe6J'I$HOT B Iy B
paﬁOHaX €Tro IMpou3pacTaHud U UCITOJIb3YHOTCA B KHTai cKor MCI[I/II_[I/IHC.[;1
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http://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%BB%D0%BE%D0%B2%D0%BE%D0%B9_%D0%BF%D0%B5%D1%80%D0%B8%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%BD%D0%BA%D0%B3%D0%BE#cite_note-ZR-1#cite_note-ZR-1
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http://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%BD%D0%BA%D0%B3%D0%BE#cite_note-ZR-1#cite_note-ZR-1

B nocnennee Bpems npernapaTsl Ha OCHOBE COSAMHEHUH, BBIICJICHHBIX U3 JINCTHEB THHKIO
(cM. TMHKIO3UJIbl), HALIUIA JIOBOJIBHO IIMPOKOE MPUMEHEHUE B JapMakoTepaniuu HEKOTOPhIX
COCYIMCTBIX 3a00JI€BaHUM, TPHU ATEPOCKIEPO3E, PACCETHHOM CKIEPO3e ISl YITydIIeHUsI
MaMsITH ¥ KOHIIEeHTpaluu BHUMaHus. B koH1ie XX Beka « MHKIO» CTajl MOJHBIM
npenaparoM. OIHaKO B CBSI3U C PACIIMPUBIIMMCS U 4YacTO OECKOHTPOJIBHBIM IPUMEHEHHUEM
JICKaPCTBEHHBIX MMPENapaToB TMHKTO, €T0 UCIOJIB30BAHMS B COCTABE OMOIOTHYECKH
AKTUBHBIX JIOOABOK, MOCTETICHHO YBEIMYMUIIOCH M KOJIMYECTBO 3aPETHCTPUPOBAHHBIX
HEKeNaTeIbHbIX T000YHBIX d(xhekToB (ayuteprus u ap.). CymecTByeT MHOKECTBO MHEHHU I
00 2(eKTUBHOCTHU MPENapaToB, COACPKANMX COCTUHECHHS TUCTHEB TMHKTO, OT PEKIaMBbI JI0
KPUTHYECKUX CTaTel B MEAUIIMHCKUX KypHaiaX. Bo3MokHO, YTO 3TH penapaTthl He
IPMHOCAT OIYTUMOTO ynydineHus namatul®l, xoTa u yeunuparoT MUKpOLMpPKYIAINIO KPOBH
B TKaHsX U opraHax. CyIecTBYIOT JaHHBIC KIIMHUYECKUX UCCIICIOBAHUMN, YKa3bIBAIOIMX Ha
TO, YTO JJINTENBHOE TPUMEHEHHE IIPENapaTa IMOBLIIAECT PUCK Pa3BUTUS HHCybTa. (6]

X. Kaace XBoiinbie - Pinopsida
1. Ha kakue nmoakJjaccel AeJIUTCA XBOWHbBIE ?

DTOT KIIacc AAUTCS Ha JBa mojakinacca — kopaantu sl ( Cordaitidae) u xBoiiHbIe, WK
nunuas! ( Pinidae)

2. Hoaknacc kopaautuasl. Korna nossuimcs?

B nacrosiee Bpemst CylecTBYIOT 7—8 ceMeicTB, coOpaHHbIX B 55 pojoB u 600 BuoB. Enb,
COCHA, KeJIp U pyrue XBOMHBbIE 00pa3yt0T OOUIMPHBIE BEUHO3EIEHBIE JIECHBIE MACCUBBI B
EBpazuu u CeBepHoii AMepuKe.

3apocnu KOpJAaUTOB  HAIlOMUHAIM COBPEMEHHBIE  XBOWHBIE Jieca, BBICOTA JIEPEBHEB
nocturana 30 M. TOJIMHONW CTBOJIA - 1M IIpU IMIMPHHE OT HECKOJBKUX J10 20 CM. CTpOOHIIBI
ObLTH OAHOMONBIMU. CUUTACTCS, YTO KOPJANTHI TPOU3OIITH OT CEMEHHBIX TATOPOTHUKOB H
X JApeBHenmme GopMbl Taau Havyauo XBOWHBIM.

3. Kakoe cTpoeHue nMeeT XBOiHbIE?

Camoll mponBeTarOLIEH CErofHs TPYNIOH TOJOCEMEHHBIX PACTECHUMN SBISIOTCS XGOUHblE,
yacTo BhizieasieMbie B oTaesr Coniferophyta.

XBOWHBIE — 93TO JIepeBbs JUOO KYCTapHUKU, OOBIYHO BEYHO3CJIEHBIE C IEJIbHBIMU
UITIOBUHBIMM JIUCTBSIMH (X60e€il); VHOINA JIMCThbi 4YEllyeBUJHBIE WJIM IUIAaCTHHYATHIE.
HeGonpbas miomaas NOBEPXHOCTH JHMCTAa U TOJCTBI BOCKOBOHM CJIOH, NOKPBIBAIOLMI €ro,
CIOCOOCTBYIOT yAEp)KAaHUIO BOJBL. Y COCHBI XBOSI IMOJHOCTBIO OOHOBIsieTcs 3a 3—4 rona..
Hexotopeie xBoitHbIe mocturaroT BBICOTHI 50-60M m nmaxe 100 M m mmamerpa 6-9 m
(HampuMep, ceKeolia) U KUBYT ThICSUENIETHs (COCHA JJOITOBEYHasT)

XBoWHbBIE — Ooyblleil 4acThbl0 OAHOJAOMHBIE pacTeHus. [Ibimbia  obOpasyercs B
MHUKPOCIIOPAHTHSX, PACIOJIOKEHHBIX Ha MHUKpocmopoduiiaXx, WHOrJa COOpaHHBIX B
nmmkax (y COCHbl OOBIKHOBEHHOM — OKOJIO 5 MM B JIMaMETpe); SAHLIEKIETKH 00pa3yloTcs Ha
Meractpobuiiax, coOpaHHbIX B IMHMIIKH (Y KaTMGOpPHUKUCKONH COCHBI JlamOepTa ux pazMepsl
nocturatlor 65 cm). OnbuleHME NPOUCXOAUT Ipu nomoum Berpa. llbuiblieBbIE 3€pHA
MpOpPACTAIOT, AOCTUTAs SAWUIEKICTKA; HAJIW4YME KarlelbHOXKUIKONW BOJBI JJIs 3TOrO HE
obs3arensHO. [lociae ommogoTBOpeHMs pa3BHBAETCA 3apOABINI, WUMERIWMH oT 2 g0 15
cemsiioneil. Y COCHBI OIUIOJOTBOPEHUE MPOUCXOAMT uYepe3 roji MOCie OMbUICHHS, a Ha
co3peBanue TpeOyercss em¢ monropa roga. CeMeHa pa3BUBAIOTCS <«TONBIMH» — Ha
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MIOBEPXHOCTH CEMEHHBIX uemlyil nminek. K MOMeHTy co3peBaHusl YellylKd OTIuOaroTcs, U
ceMeHa (HepeaKO KPbLIAThIe) BHICHITIAIOTCA HAPYKY.

Bce xBoliHBIE — J1epeBbs WIIM KyCTAPHUKH C UTOJBYATHIMHA WM YEUTyeBUIHBIMH JIHCTHIMH,
HO Yy psAAa MNpeacTaBUTENeH JMCThs JIAHLETHbIE WM IIMPOKOJAHIIeTHble  ( apaykapus,
nookapryc). Cpeau XBOWHBIX BCTPEYAIOTCS THTAHTBI PACTUTEIBHOIO MHUpPA. TaKoBBHI,
HalpuMep CEKBOWS BeyHO3eNeHas, AocTurarou@as B BeicoTy 100 M npu TonumHe ctBoia 10
M; MaMOHTOBO€ JIEPEBO, 3K3EMIUIIPbl KOTOPOTO MMEIOT TOJILIMHY CTBOJIA 10 12 M 1 Bo3pact
1o 4000 ner; GonoTHBIA Kumapuc, mpouspacratonmii B KOxxHOl Mekcuke, ¢ TONIMHON
crBojaa 16 m.

Jexnusa Ne 12.
TeMa: JBOIOIUA MOKPHITOCEMEHHbIE WK IBETKOBBIX pacTeHuil. Bo3HUKHOBeHUe
penpoayKTHBHBIX opranoB. LlBeTsl u couBeTHst

eJsb 3aHATHSA: T1aTh TOHSATHUS O TOKPHITOCEMEHHBIX PACTCHU X, 00 UX IKOJIOTHH,
pacmnpocTpaHeHNUH, OCOOEHHOCTSIX UX CTPOCHHH, PA3MHOKEHUHU U Pa3BUTHUU, a TAKOKE J1aTh
MOHSATHE 00 IBOJIOLMY IIBETKOB M COIIBETUH, UX PA3BUTUU U CTPOCHUH.
Ilnan Jexknuun:

1.00mas xapakTepuCcTUKa MOKPHITOCEMEHHBIX.

2. )Kvu3HEHHBIH UK IIBETKOBOTO PACTCHUSI.

3.CTpoeHUE IBETKOBBIX PACTCHUH.

3.1.JIuctes.

3.2.Crebens.

3.3.KopeHns.

4.CTPYKTYPHBIE TUIIBI.

4.1.TpaBsiHUCTBIE paCTEHHUSL.

4.2.]lepeBsHUCTBIE PACTEHUS.

4.3 .IIpucrocoOneHus K SKCTpEMaIbHbIM YCIOBHUSIM.

4.4 HacekoMoOsiIHBIE PACTEHMSL.

5.IIBETKN.

5.1. Teopun nmpoOUCXOKICHUS IIBETKA.

5.2.CTpoeHue IIBETKA.

5.3.Mopdonorus nBerka.

6.CouBerusi.

6.1.TUIEI conBETHIA.

6.2.Mopdomorust couBeTHil.

7.KITACCUDOUKALIMA U 5BOJIKOLUA.

7.1.01HO0JIbHBIE U IBYIOJIbHBIE.

7.2 Ilpu3Haku 1BETKA.

7.3. Tunsl 3aBsi3eil.

7.4.YMeHbIIEHUE pa3MEPOB 1IBETKOB.

7.5.Cn0XKHBIE COLBETHS.

7.6.00111251 HBOTIOIMOHHAS TEHICHIU .

7.7.Muoroo0Opa3ne mOKpPHITOCEMEHHBIX.

1. OO0miasi xapakTepucTHUKA MOKPHITOCEMEHHBIX.

Pacckaxurte 00 oTnene NBETKOBEIX?

IIBETKOBBLIE, nokpeiTocemennbie (ANgiOSPermae), camblii KpYIHBIN OT/IEI [apCTBa
pacTEeHHU, XapaKTepU3YIOIMICS CIENM AN 3MPOBAaHHBIMHA OpPraHaMH Pa3MHOKEHHS,
oOpa3yrolMMH 1[BETOK. [[BeTKOBbIE pacTeHMs H3BECTHBHI C IOPCKOTo mnepuoja (mpumepHo 150
MJIH. JIET Ha3aJl): Y’K€ B TO BpeMsi OHU ObLIN IOCTATOYHO BHICOKOPA3BUTHIMH U
pacnpoCTpaHEHHBIMU, II03TOMY IIEPBbIE UX NIPEACTABUTENIN, HECCOMHEHHO, IOSBUIIM Ch
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HaMHOTI'O paHbIIC, BO3BMOKHO, Ha 3CMJIAIX, OOHaKMBILMXCS I10CIIE OTCTYILJICHUS MOPsI.
BrnocnencTBum LBETKOBBIE PACTEHMS 3aBOEBAJIM BCIO TIAHETY, CHIIBHO ITOTECHUB MPEKHUX
AOMHUHAHTOB, B YaCTHOCTU MAITIOPOTHUKOBUIHBIX 1 XBOMHBIX.

Pacckaxxute 0 pacnpocTpaHEHUHU [IBETKOBBIX?

VIMEeHHO 1IIBETKOBBIE PACTEHHUsI TOCIIOACTBYIOT B JIMCTOIAHBIX JIECAaX, 3aHUMAaBIIMX HEKOTIa
3Ha4YUTEJbHBIE TpOcTpaHcTBa B CeBepHON AMepHKe, M B OOIMIMPHBIX TPOITMYECKHUX JIecax
HenTpansuoii u FOxuoit Amepuku, Agpuxu 1 Asuu. K sToMy oTaeny oTHOCSTCS 371aKH,
MTOKPBIBAIOIIME aMEPUKAHCKUE TPEPUU U ITAMITachl, ahpHUKaHCKUE CaBaHHBI U €BPOA3UATCKHE
CTCIIH, a TAKXKC KAKTYChl W KOJIFOUUC KYCTAPHUKHU NMYCTbIHb, MHOTUC IMOABOAHBIC U
IIJIaBalOIIME TPABbI PEK, 03€p U MOPEH, HATOMUHAIOIIME MOX BUJbI, CTEJISIIMECS 110 CKajlaM U
CBHUCAIOIIME C BeTBeM iepeBbeB. HakoHel, UMEHHO LIBETKOBbIE PACTEHUS YEJIOBEK Pa3BOJUT
Ha MoJIX, B OropoJiax M ImjIoJOBBIX Caaax, UMCHHO OHU — INIABHOC YKpallICHUEC opachepeI?I u
MIapKOB.

2. 7Ku3HeHHBIH IMKJ BETKOBOIO PACTEHUS.

JaiiTe moHsTHE 0 )KU3HSHHOM ITUKIIC IIBETKOBOTO PACTCHUS ?

[[BeTOK, yHUKanbHAs ISl 3TOTO OTJENA PACTEHUI CTPYKTYpPa, COJIEPKHUT JAIOIIME HAYaJIOo
CEMEHaM U IJIOAY PENPOIYyKTUBHBIE OPraHbl: THIYMHKU U IeCTUKU. Cepust AeIeHn i
OTIPENIECTICHHBIX COIEPKAIMMXCS B HUX KIETOK (MAaTEPUHCKUX KIETOK MEracrophl U
MHUKpPOCIIOPBI ), BKIItOYas T.H. peAyKIIHOHHOE JefieHne (Mel03), MPUBOIUT K 00pa30BaHUIO0
MOJIOBBIX KIETOK (TaMeT) C MOJIOBUHHBIM YU CIIOM XPOMOCOM B KaXk10u. JlJis
OTJIOJIOTBOPEHUS MY)KCKasi TaMeTa (CIepMHUil) U3 MBUIBIIEBOTO 3€pHA (TOYHEE, €€ SIPOo)
JIOJDKHA CIIUTHCS € )KEHCKOH (SHIEKIeTKOI ), KOTOpas HaXOAUTCS B CEMSIIOYKe, 3aKITI0OUEeHHON
B 3aBsi3W MecTuka. [[ist 3Toro o0pasyercs MpopacTaromias CKBO3b MECTHUK MBLIbIIEBAs TPYOKA.
[Tpu omI00TBOPEHNM BO3HUKAET 3UTOTA C HOPMAIBHBIM IS BUAA (IBOWHBIM) YHCIIOM
xpoMocoM. [locne cepun ee nenenuii popmupyercs 3aposinl OKpyKarolpe ero TKaHu
mhdepeHIIUPYIOTCS Ha HAPYKHYIO 3alMTHYIO 000JIOUKY CEMEHH U TMTUTATEIBHYIO TKaHb
(arpocnepm). [MapannensHO 3aBs3b (MHOT/IA BMECTE C COCEAHUMHU CTPYKTYPAMH )
BUJOM3MEHSIETCA, TpeBpan@sich B 1o, [locne neproia mokost ceMsi mpopacTaeT v 3apO/IbIII
pa3BHUBAETCs B HOBOE pacTeHue. JKU3HEHHBIN LUK 3aBEPLIEH.

3. CrpoeHMe UBETKOBBIX pacTeHUM

3.1. JInucths.

OcHOBHAas 4aCTh NUTATEIbHBIX OPrAHMYECKUX BEILECTB Ha 3emiie 00paszyeTcs B IUCTHIX
[BETKOBBIX PACTCHHI. B THITMYHOM CiTydae JMCT COCTOHUT U3 MIIOCKON JIMCTOBOM TUIACTHHKH
HAa Yepelke, KOTOPbI MPUKPETJICH CBOMM OCHOBAaHHMEM K cTeO0. Y MecTa MpUKpETICHHS
HaXOJHUTCS JIBA JIMCTOIOJOOHBIX BRIPOCTA — MPHIMCTHUKU. BripoueM, Kaxas u3 3TUX
CTPYKTYpP MOJKET OTCYTCTBOBaTh. JINCTOBBIE INTACTHHKA HEKOTOPBIX I[BETKOBBIX PACTEHUH,
HaIpuMep MHOTUX TyOOIIBETHBIX M KPECTOIIBETHBIX, — CUASIHE, T.C. OTXOAAT
HETOCPEACTBEHHO OT CTe0 st 6€3 Uepellka; y APYTUX BUJIOB OT JUCTHEB OCTAIOTCS TOJIBKO UX
BJIATAJTUIIA C PEXYIIUPOBAHHBIMHE JI0 HUTEBUIHBIX CTPYKTYpP TIJIACTUHKAMH (3TO MOXKHO
HaOII0JaTh Y 371aKkoB). BHYTpH JMcTa HAXOIATCA OTHOCHTEIBHO PBIXJIO YIAKOBAHHbBIE
KJIETKH, OOTaThIe 3eJIEHBIM MUTMEHTOM — XJIopoduiuioM. B HUX 1 mporcxoauT GOTOCHHTES.
VY BepxHeil MOBEPXHOCTH JIMCTA 3TU KIETKHA OOBIYHO YUIMHEHHBIE U PACIIOJIOKEHBI OOK O
00K IepIeH IUKYISPHO MOBEPXHOCTH: OHU 00Pa3yIOT T.H. MAJIMCATHYIO TaPEHXUMY.
Huxenexxanme KIeTKH 10 opMe MeHee OJHOPOAHBI M Pa3AeeHbl BO3IYXOHOCHBIMU
MEKKICTHUKAMU — 3TO T.H. ry04aras napeHxuma. Bo3myxooOMeH BHYTpPEHHUX TKaHEH JIMCTa
C OKpY)Kalolllel cpesioi naeT yepe3 MaJeHbKIE OTBEPCTHSI B IIOKPHIBAIOLICH €ro
OJTHOCIIOMHOM KOXKHUIIe (3MHUIEPMHECE): B Pe3ylbTaTe (POTOCHHTE3UPYIONME KISTKU MOJIyqaloT
YIIIEKHCIIBIN Ta3, HEOOXOIUMBIH T 00pa30BaHMsI OPTaHUKH, ¥ N30aBIISIIOTCS OT «OTXOJIOB
MIPOU3BOJICTBA» — KUCIOPOAA. DMUAEPMUC OOBIYHO MOKPHIT CHAPYKU BOCKOBBIM HAJIETOM
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(KyTUKyJOH) ¥ OTHOCUTEJIbHO HEPOHUIAEM JJIsl BOJIbI U Ta30B, a KIETKU €ro K (POTOCUHTE3Y
HecriocoOHBI. K coxkaneHuto, TMCT TepsieT 10CTaTOYHO MHOT'O BOJbI Uepe3 UCIapeHHe, YTO
MHOT/Ia MOXET IIOCTAaBUTh IOJI YTPO3y CYIIECTBOBaHME Bcero pacteHus. OH cHaO)aeTcs
BOJION 1O CUCTEME BHYTPEHHUX KUJIOK, 0OBIYHO 00pa3yroMX IYCTYI0 Pa3BETBIIEHHYIO CETh.
JKuiku cocToAT M3 KIETOK COCYUCTBIX TKaHeH, TOCTaBIIIONMX K (JOTOCHHTE3UPYIOLIMM
ydacTKaM BOJY C paCTBOPEHHBIMU B HEW MUHEPAIBHBIMU COJISIMU M Pa3HOCAIMX OTTYyAA
OpraHUKy I10 BCeM 4acTsM pacTeHus. [lockonbKy HEKOTOpbIE KIETKH 3TOW MPOBOSILEH
CHCTEMBI TOJICTOCTEHHBIE, )KUJIKHA OJTHOBPEMEHHO UTPAIOT POJIb U CKeJleTa JIUCTa,
MO/IJICP>)KUBAIOILETO €r0 B PaclpaBICHHOM COCTOSIHUU U 00ECIICUNBAOILEI0 HOPMAIbHOE
CHa0XKEHHE BCEX €r0 4acTel CBETOM U BO3yXOM.

3.2. CredeJib.

JlaliTe moHsITHE O TEpMHUHAX u1odMa U Kcuyema?

[o mpoBosIMM KIIeTKaM CTeOJIsI BOJa C paCTBOPEHHBIMHU B HEH MIUHEPAITBHBIMH COJISIMU
MOCTYIAET OT KOPHSI B KUJIKH JINCTA, B KOTOPBIX UMEIOTCS KIIETKU TOTO ke THma. B Monogom
cTebJiie aTa BOAOIPOBOIAIIAS CUCTEMA (Kcunema) OOBIYHO 00pa3yeT HAUWHAIOUMIACS eIlie MO/
3eMIIeH TTUJIHHJIP, CIYKAIMKA )KECTKON OMOpOM TS JINCTHEB, IIBETKOB U IJI0JIOB U
CIOCOOHBIN CO BPEMEHEM CHUIIBHO YTOJIIATHECS U OJPEBECHEBATh, IIPEBPAIASLCH B MOIIHBIN
MHOTOMETPOBBIH CTBOJI. CHapyXH OT KCUJIEMbI PACIOJIO’KEH aHATOTWYHbIN LIHJIUHAP —
@ros3ma, COCTOSIMNA U3 KIETOK, IO KOTOPBIM HUJIET TPAHCIOPT OPTAHUYECKUAX BEIECTB.
dosMa TakKe 3aX0UT B XKUIKH JucTa. OcTambHas 4aCTh CTEOJIsI COCTOUT U3 MSTKOW TKaHH,
WHOTTIAa POTOCHHTE3UPYIOIICH, B KOTOPOH YacTO 3alacaroTCsl H3IHIIKA TUTATSIbHBIX
BeulecTB. LleHTpanbHas yacTh cTebiast — cepALeBUHA — MOXKET pa3pyliaThCsl, ¥ TOrAa B cTele
Ha ee MecTe ocTaeTcs mojocTh. CTeONN ¢ IUCThAMU (A TakKe C IBETKAMH H ILIOTAMU,
KOTOPBIC, KaK CHUTACTCA, IIPOU3OILUIN OT JII/ICTLeB) Ha3bIBAIOTCA IOOETaMH.

3.3. KopeHs.

Pacckaxkute 0 QyHKIHSIX KOpHS?

KopneBas cucrema 3akperisier pactenue B cyocrpare. B kopHe Taike HaXxoasaTcs
MPOBOJAIIME TKAaHU — OJIHKe K IIEHTPY KCHJIeMa, Jajblie OT LeHTpa — quiodma. 31eCh MOTYT
HaKaIJIMBAaThECS U OOJIBIIE KOJIMYECTBA 3allaCHBIX BCHICCTB, MTOOTOMY HCKOTOPBIC KOPHU
O4YeHb KpynHbIe. Kpome omopHo# 1 3amacaroiieit, BaxxHenmas GyHKIHs KOPHEH —
BCAaCbIBaHUC: BOAA C paCTBOPCHHBIMHA B Hel conaMu AOJDKHA MOCTYIAaTh U3 IMOYBLI B HO6€FI/I )41
BO3MCIIATE PACXOdbl U IMOTCPU paCTCHUS. BcacrniBanue OCYHICCTBJIACTCA T.H. KOPHCBBIMU
BOJIOCKAMH — MHOTOUH CJICHHBIMH BBIPOCTAMH [TOBEPXHOCTHBIX KIIETOK KOPHS B
OTHOCHUTEJIBHO Y3KOM 30HE€ OKOJIO €ro KOHuMKa. IMEHHO KOpHEBbIE BOJIOCKU, IPOHUKAIOUTE
MEXIY METbYaUIIIMMU YaCTUI[AMH ITOYBBI, 00ECTIEIMBAIOT OTPOMHYIO CYMMAapHYIO
MOTJIOUIAIONIYI0 TTOBEPXHOCTH MOA3EMHON YAaCTH PaCTEHUSI.

Hannune npoBoasmei, niM COCyIUCTON, CHCTEMBI — XapaKTepHasi YepTa BCEX [IBETKOBBIX
pPacTeHU, KOTOPbIE BO BCEM OCTAJIbHOM I10 CBOEMY CTPOCHHUIO MOTYT CHUJIBHO PAa3IM4aThCA.
Kcunema u ¢nosma y BcexX IBETKOBBIX PaCTEHHUM COCTOST B IPUHITUIIE U3 OTHUX U TEX XKE,
OoJiee UM MEHEe OIMHAKOBO PACIOJIOKEHHBIX JJIEMEHTOB. AHATOMUUYECKU 1[BETKOBbIE
pacTeHus OJIMKe BCETO K XBOMHBIM, CATOBHUKOBBIM U JJPYTUM T'OJIOCEMEHHBIM; OoJiee
OTJAJICHHOE HBOJIIOLMOHHOE POJCTBO CBA3BIBACT X C MAIIOPOTHUKOBUAHBIMHU.

4. CTpyKTypHbI€ THIIBI.

4.1. TpaBssHUCTHIE PACTEHUA.

[lo BHEmHEMY BUly, BHYTPEHHEMY CTPOCHHUIO U 00pa3y KM3HH IIBETKOBBIE PACTCHUS CHIILHO
paznuyarotcs. HekoTopbie U3 HUX — OJTHOJIETHHE TPABHI, TOTUOAIOIIME K HaYaTy 3UMBI UJIU, B
TPONHKAX, C OKOHYAHUEM CE30Ha A0KJeh. MIHoraa axke B TEUEHUE TAKOW KOPOTKOM KU3HU

132



OHM YCII€BAIOT JOCTHYb JOCTATOYHO KPYMHBIX pa3MepoB (IIpUMEpPHI — BCEM U3BECTHBIE
NIOJICOJTHEUHUK U KyKypy3a). HeKoTopble BUIIBI HCIIOJIB3YIOT JPYrUe PAacTEHUS B KAUECTBE
OTIOPBI, BEIHOCSILEH MX JUCThS K cBeTy. [y 3TOr0, Harpumep, y MHOTHX 6000BBIX KOHIIBI
CJIOKHBIX JIUCTHEB, COCTOANMX M3 HECKOJIBKHX JIMCTOBBIX IIJIACTHUHOK (J'II/ICTOqKOB),
IIPEBPAIICHBI B IETTKHE, CIUPATBHO 3aKPYYHMBAIOIIMECcs] YCUKA. MHOTHE IIBETKOBBIC PACTCHHS
— MHOTOJICTHUC TPAaBbI: ©UX HAA3CMHBLIC YaCTHU B HCGHaFOHpI/HITHBIC IJIs1 pOCTa CC30HLL
OTMHPAIOT, HO MOA3CMHBIC OCTAIOTCA XUBBIMH U U3 I0Ja B oA JarOT HOBBIC mooery.
[loazeMHBIE OpraHbl MHOTOJIETHUX PACTEHUH 11O CTPOSHUIO M TIPUPOJIE PA3IUUHBL. Y
I7aI10Jyca, HapuMep, 3TO T.H. KITyOHEIYKOBHUI[bI — KOPOTKUE YTOJILEHHbIE OCHOBAHUS
cTebJelt ¢ YelyeBUIHBIMA OCTaTKaMH JIMCTHEB; Y KapTodens — KIyOHH, 0Opa3yronmecs Ha
OOKOBBIX OTBETBJICHUSIX INIABHOTO CTEOJIS; y OaraTa — pa3pocCImecs: KOPHH; y IPYyruX BUIIOB,
B YaCTHOCTH KacaTHKOB, (PMAJIOK, MbIpesl, — KOPHEBUIIRQ, T.€. JUIMHHBIE II0I3€MHbIE CTEONH.
JIyKOBUIIbI THAIIMHTA, JTyKa U HapIIACCa COCTOST U3 MPEBPAIICHHBIX B MSICHCTHIC YETIyH
JUCTHEB, MJIOTHO YIIAKOBAHHBIX B MOYKOBUAHYIO CTPYKTYPY Ha YIJIOIIEHHOM cTebne —
noHire. Bee 9Tu moa3emMabIe 00pa30BaHUs HAKATUTMBAIOT MU TATENILHBIC BEIIECTBA, KOTOPHIE
MO3BOJISTIOT MHOTOJIETHIM TpaBaM MEPEKUTh HEOIArompUATHBIN CE30H M IaTh HA4aI0 HOBBIM
HaJ3eMHBIM 1oOeraM. Takue XpaHUIUINA KOHIIEHTPUPOBAHHON OPraHUKH HAMHOTO
00JIerJaroT ¥ Hally KU3Hb: YSJIOBEK MCIOJB3YeT B IHIIy MHOTHE «KOPHETLIOBD)
(kapTodenb, TyK, MOPKOBb, CBEKITY | T.I1.) U Pa3MHOXKAET C MX ITOMOIIBIO
MIPOJIOBOJILCTBEHHBIE KYJIbTYpPhI (HallpuMep, KapTodenb — KyCOUYKaMu KIyOHEH C T.H.
((FJIa3KaMI/I>>). K KOPpHEBHUIIIAM 6J'[I/13KI/I 10 MPOUCXOKIACHHUIO HAA3CMHBIC YCbI, UJIU CTOJIOHBI, —
CTEJISIIMECs 110 3eMJIE BUIOU3MEHEHHBIC CTEOJIN, CTIOCOOHBIC YKOPCHSTHCS | JITaBaTh HAYaJI0
HOBBIM ITOJJHOICHHBIM PaCTCHUSAM. 3TOT CHOCO6 BCTCTATUBHOI'O Pa3MHOXCHUA MOXKHO
HaOII01aTh, HATTPUMED, Y 3EMIISTHUKH.

4.2. Jlepe BAHUCTHIE PACTEHUSA.

Y ACPEBLCB, KYCTAPHUKOB W JPCBOBUJIHLIX JIMAH HAA3CMHBIC cTe0Iu He OTMHUPAIOT OaXXC B
CYPOBBIE XOJIO/THBIC WJIH 3aCYIIUTUBBIC CE30HBI U MEPUOINYSCKH 00Pa3yIOT HOBBIC JINCTHS,
TLJIO/IBI M IIBETKU. Takue crebiu, pa3pacTasich B MOIIHBIE CTBOJIBI, MOTYT KHTh COTHH JIET,
JOCTUTAsE OTPOMHBIX pa3MepoB (KpyIHEe OHU OBIBAIOT JIUIIh Y HEKOTOPBIX XBOWHBIX).
3HaYNTENTbHAS YaCTh CYIIA TTOKPBITA JIECAMH, B KOTOPBIX TOCHOJICTBYIOT UMEHHO JIEPEBbSI.
Ion ux kponamu Gopmupyercst ocobasi cpesia, B KOTOPOH MPEKPacHO ceOs UyBCTBYIOT
HU3KHE TeHEBBIHOCIUBBIE pacTeHus. OTagaronye JIMCThS, Pas3jarasich, 000TalAI0T MOYBY
MEpTBOM OPTaHMKOH, KOTOpasi CIY)KHT MUIICH carpopuTam, B T.4. © HEKOTOPBIM I[BETKOBBIM
pacTCHUAM, HATPpUMCP HOABCIIBHUKY C €0 YCUIYCBUAHBIMU, ITOYTU GCCI_[BCTHBIMI/I JIUCTBSIMMU.
TpaBsl, pacTyllyie B JMCTOIIAIHBIX JIECAX, YACTO LBETYT JUIIb BECHOM, I10KA JIMCTBA HA
JPEBECHBIX KPOHAX €Il HE PAaCKPhLIACh U OJIMXKE K IIOYBE JIOCTATOYHO CBeTa. J{pyrue BUIbI
TpaB — 3HI/I(1)I/ITLI — IIOCCIOTCA TaM, I’I€ CB€TAa BCETrJa MHOI'O, — Ha BBICOKHX BCTBAX, OAHAKO
OHU OOBIYHO HE MapasuTUPYIOT HA APEBOBUJIHBIX PACTCHUAX, a JIMIb UCIIOJB3YIOT UX B
KauecTBe ornopbl. OCOOEHHO MHOTO MU (UTOB B TPOITUKAX, TJIe K HUM OTHOCSTCS, HAlIpUMep,
KpacuBO LBETYIME OpXuJeu, OpomenneBblie U T.11. Bipouem, Ha IepeBbAX MOCEISIOTCS U
pacTCHUA-TIapasuThl, B YaCTHOCTH OMEJIa, KOTOpasd, XOTsd B KaKOM-TO CTEIIEHHU U CIIOCOOHA K
(oTOCHHTE3Y, HO BOJY U OCHOBHYIO YaCTh MUTATEILHBIX BEIIICCTB BBICACHIBACT U3 KUBBIX
TKaHEH PaCTCHUA-X035 1M HA. Tunuuneie JINaHBbI, KOTOPBIX TAKKC 0COOEHHO MHOTIO B
TPOITUYECKUX JIECaX, YKOPEHSIOTCS B TIOYBE, a 3aTeM B30MPAIOTCSl HABEPX, K CBETY, 110
CTBOJIaM U BETBSIM BBICOKUX JICPEBHEB, OOBUBAsi X CBOMMH TMOKMMHU MTOOETaMH HITH
LCIIIAACH 3@ UX KOPY MHOTOYUCIICHHBIMHA ITPUAATOYHBIMU KOPCIIKaAMX Ha CcTe0IISIX (KaK
TLTIOIII MJTH CYMaX YKOPEHSIIOIMICS), CIIeIIUaIbHBIMU YCUKaMH (KaK BUHOTPAT),
KPHOYKOBATbIMH NIUIIaAMU U T.II.

4.3. IpucnocodJIe HUA K YIKCTPEMAJLHBIM VCJI0BHAM.
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DKCTpeMalibHbIE 110 CBOMM YCJIIOBUSIM MECTOOOMTAHUSI OCBOEHBI LIBETKOBBIMU PACTEHUSAMHU,
CTpOEHHE KOTOPBIX BO MHOTOM OTJIMYAETCS OT TUMMMYHOTO. Tak, JIsl MyCThIHB XapaKTepHBI
KOJIFOUME KYCTAPHUKU C MEJIKUMH KOXKHCTBHIMU JIUCTHSIMU, & TAKKE KAKTYChl W JIPYTHE
CYKKYJIEHTBI, T.€. BUJbI C MSICUCTBIMU 3€JIEHBIMU YacTaAMU (y araB, HallpuMep, 3TO JIUCTh),
KOTOpBIE COJIePKaT CEIUaTbHYIO BOI03aNACAIONIyI0 TKaHb. Y OOJBIIMHCTBA KaKTYCOB
JHUCTBEB HET BOOOIIE, M (PYyHKIHIO (POTOCHHTE3A BBIMOIHSIIOT CTEOIN — TAKKMM CITIOCOOOM
yIaeTcss CHU3UTh NOTEPH BJIard NP UCTIapEHUHU. Y TTOIBOJHBIX IBETKOBBIX PACTEHUM
HE0OXO/IMMOCTh B KCUJIEME OTMAIaeT, U OHA OOBIYHO OTCYTCTBYET: MX CTEONIU MATKUE, a
JUCThsI YaCTO HUTEBUIHBIE MJIM PACCEUEHHbBIE HAa TOHKUE CETMEHTHI C YIIPOILEHHON
aHaromuen. iHorna Bce Teno 3TUX pacTeHUH MPOHU3aHO CUCTEMOM BO3TYXOHOCHBIX
MOJIOCTEH: B HUX HAKAIUIMBAIOTCS YYACTBYIOIME B MPOIECCAX KU3HEACSITEIbHOCTH Ta3bl.
Takasi BO3AyXOHOCHAsI TKaHb (a9pEHXMMa) CBOMCTBEHHA U MHOTUM PaCTCHU M, HHKHSIS
4acTb KOTOPBIX YKOPEHSIETCS O] BOJIOM, a BEpXHsIs MJIABAET HA TOBEPXHOCTU UJIU
MOJHUMAETCs HaJl Hel, HampuMep KaMbllliaM U KyBIIMHKAM.

KuzHeHHble ¢opMbl HIBETKOBBIX pacTe HUI.

Kaxryc — mycThIHHOE pacTeHue, IPUCIOCO0IeHHOE K 1e(UIIUTY BOJbI: MSICUCTBIN CcTEOEh
YIUIOIIEH, JIMCThs IPEBPAILEHBI B KOJIIOUKH, KOPHEBAsl CHCTEMa MOLIHO pa3BUTA. JIFOTHK —
TUIIUYHOE PACTECHHE, )KUBYIICE B YCIOBUSAX TApaHTHPOBAHHOTO yBJIaKHEHUS: cTeOEIb,
KOpPEHb M JINCThS XOPOIIO pa3BUTHI. TIOJIbIIAaH — paCTEHUE C MSCUCTHIM MOJI3EMHBIM CTE0JIEM
(‘ryxoBuLIEl), 3amacalolMM MUTaTeNbHbIE BellecTBa. [ly3pipuaTka — BOIHOE HACEKOMOSITHOE
pacTeHue: KOPHER HET, JIMCThS IIJIaBAIOT B TOJIILE BOJBI U HECYT ITY3bIPbKH,
MOJJIEP’KUBAIOIIME B BO3YXE CTE€0EIb C IBETKAMU U UTPAIOIME POJIb KAITKAaHOB JIJISl MEJIKUX
BOJHBIX KMBOTHBIX, KOTOPbIE CIIyXKaT PACTEHUIO IHILEH.

4.4. Hace kOMOSITHbIE PACTE HUS.

HacexoMosiiHbIe pacTeHMsl, KOTOPbIC BaM H3BECTHBI?

Cpenu Bcex LIBETKOBBIX PACTEHHH, BEPOSTHO, CaMble HEOOBIYHBIE — T.H. HACEKOMOSIIHbIE
WM TUIOTOSIIHBIE, CTIOCOOHBIE IOBUTH MEJIKUX KHUBOTHBIX M HCIIOJIB30BATh UX B MuUIly. Takue
BH/Ibl U3BECTHBI B HECKOJIBKUX CEMEWCTBAX, U JIOBUME IPUCIIOCOONIEHUS y HUX pa3Hble. Tak,
pocsiHku (Drosera) ynepKuBarOT HEOCTOPOKHBIX HACEKOMBIX JIMIKUM CEKPETOM MHOXKECTBA
KEJIE3UCTHIX BOJIOCKOB, TTOKPHIBAIONMX BEPXHIOIO IIOBEPXHOCTh UX JIUCTHEB. JKepTBa HE
TOJILKO IPHJIMIIAET K TEM BOJIOCKAM, K KOTOPBIM yX€ IPUKOCHYJIACh, HO U BBIHYKAAeT
NPUTUOATHCS K HEl COCEHME BOJIOCKH, YTO JICJIACT XBAaTKy [1OMCTUHE MEPTBOM. Y BEeHEPHHOM
myxoJioBku (Dionaea) JMcThsi COCTOSAT U3 IBYX IMOJOBUHOK, KOTOPBIE PE3KO 3aXJIOMBIBAIOTCS,
Korja J1o0bplya JOTPAaruBaeTcs 10 ClelHalbHbIX YyBCTBUTEIbHBIX BOJIOCKOB Ha UX
noBepxHocTu. Kpas 1McTheB HeCyT Topualme BBEpX 3yOUUKH U, COMMKAsACh, KAK PEIIeTKON
OTJIENISIOT UMH JKEPTBY OT BHEIHero mupa. Y BumoB Sarracenia, Darlingtonia u Nepenthes
JMCTOBBIE MJIACTUHKHU NPEBPAIEHbI B JIOBUNE KYyBIIMHYNKU, BHYTPb KOTOPBIX HACEKOMBIX
3aMaHMBAIOT CJIAJKUE BBIJIENIEHUs. Bbuie3Tn Ha3a/ )kepTBE He MO3BOJISIOT HAallpaBJICHHbBIE
BHH3 IIMITHKH, TEPEKPHIBAIONIMECS YESIIyHKH U T.I1. BRIPOCTHI JINCTA, TAK YTO B KOHIIE KOHIIOB
OHAa TOHET B CKOIMBILEHCS Ha IHE JTOBYLIKH KUAKOCTU, COCTOSILEH MHOIa B OCHOBHOM U3
noxaeBoit Bogpl. [Tyssipuatka (Utricularia) — moaBoaHOe pacTeHue, Ha MOTPY)KEHHBIX
JHUCTBAX KOTOPOH HAXOAATCS JIOBUHUE ITY3bIPHKU C OTKPBIBAIOLIMMCS TOJIBKO BHYTPb
KJIaIlaHOM: B HUX ITOIAJal0T MeJIKKe BOAHbIE )KUBOTHBIE. [1o KpaliHell Mepe HeKOTOphIe U3
TaKUX IY3bIPHKOB BBIAEISAIOT COK, IIEpEBAapUBAOLMI O€IKH KepTBBL. B pesynbrare
HAaCEKOMOSIHbIE PACTEHU S, BEPOATHO, MEHEE, YEM JIPYTHE BHbI, 3aBHUCAT OT [IOYBEHHOIO
HEOPraHMYECKOro a30Ta, HeOOXOJMMOTrO0 ISl CHHTE3a HX COOCTBEHHBIX OCJIKOB.
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5. LBeTkn

[IBeTkOBBIE pacTeHUS Pa3MHOKAIOTCS PA3IMYHBIMU CIIOCOOAMU: PETEHEPUPYIOT U3
OT/IEJICHHBIX BEreTaTHBHBIX YacTeH (UEPEHKOB, JIUCTHEB, UX KyCOUKOB U Jp.), 00pa3yroT
J0YEepHUE 0COOH U3 KOPHEBUILL, CTOJIOHOB, KOPHEH, TYKOBHUII, KITyOHEH M MOAOOHBIX UM
o0Opa3oBaHMi, HO TJIABHBIN U YHUKAJIBHBIHN 7151 TOU TPYNIbl PENPOAYKTUBHBIN OpraH —
LBETOK, CTPOEHHE KOTOPOTO, XOTS ¥ IIIMPOKO BapbUPYET, MOAUNHSETCS €IUHOMY JUIS BCEX
BUJIOB IIPUHIIUITY.

5.1. Teopuu npoMcxo:kIeHUS IBETKA

Pacckaxxure 0 cTpoOHIIpHON TEOPUU IIPOUCXOKICHUS [IBETKA?

JlpeBHeiinme HcKoNaeMble IIBETKM JOCTOBEPHO M3BECTHBI HAYMHAs C CEPEAMHBI
MenoBoro nepuoga. OTHOCUTENBHO MPOUCXOKIEHUS 000ENO0JIOr0 IBETKA CYILECTBYIOT
pasnuuHble TUNOTE3bl. Hambonee pacmpocTpaHeHa W Xopolo OOOCHOBaHA CTPOOUIIApHAs
(OT rpey. «cTpOOMIIOCH- HMINKA XBOWHOIO),MJIM 3BaHTHEBa (OT Iped. <«3BAaHTHYM»-
HaCTOSIIMU IIBETOK), T'MIoOTe3a, pazpaboraHHas B Hauane XX B. ComiacHO 3ToM
TMIIOTE3e, IIBETOK - 3TO METaMOpP(U3MPOBAHHBINA (T.€. BUJOM3MEHECHHBIN YKOPOYCHHBIN
CIIOPOHOCHBIN MO0er), MepBOHAYaIbHO HAOMHHABUIMI IIMIIKY T'OJOCEMEHHBIX.
«KeHckue» meracnopo@uiuibl B Iporecce MeTamopdo3a NpeBpaTHINCh B
MJIOJIONIUCTUKU, @ «MYXKCKHE» MHKPOCTOPOQUIUIBI - B THIYMHKUA. OTH BUJOU3MEHEHUS
MHOTHE HUCCIIEJOBATENN CBA3BIBAIOT C NMPUCHOCOOJICHUEM MOKPHITOCEMEHHBIX K
HaCEKOMOOTIBbIIIEHUIO (AHTOMOGUINN) . [IpUMUTHBHBIE LIBETKM MMENIH 3HAUUTEIbHBIE
pa3Mephl U YUIMHEHHOE I[BETOJIOXE, Ha KOTOPOM paclojaraiicb MHOTOYHCICHHbBIC
MHUKPO- U MEracrnopouiuibl, MPUKPHITbIE OCCINIOMHBIMUA  JIUCTBSIM M, COCTaBJISIOLAMHU
MEPBUYHBINA OKOJOLUBETHUK. MUKpOCTIOpO(HIIIIBI TO3/HEE Jalyd HAyajao  ThIYMHKAM, a
Meracnopouiuibl - MecTUkaM. Takue LBETKH MPUOOpPETH CTPOCHHE CXOAHOE C TEM,
KOTOPOE HAaOINI0JaeTCsl y HBIHE KUBYIIMX MAarHOJHEBBIX, JIOTHKOBBIX, KyBIIMHKOBBIX.
CornacHo 3TOM rHmoTe3e MEepedyrcIIeHHbIe CeMecTBa OOBIYHO pacrojiararoTcsi O1u3
ocHOBaHUs cucteMbl [IokppITOCEeMEHHBIX Kak Haubosiee IPEBHHE U apXauyHBIE.
Pacckakute 0 nceBIaHTUEBOW rHIoTe3e?

Jpyrasg Touka 3peHHs, Takke pa3paboTaHHas B Hauvaine XX B., MOJydyusa HazBaHHE
TICEeBIAHTUEBON THIOTE3bl MPOUCXOXKIEHUS I[BeTKa. COrnacHO ATOW TEOPUM LIBETOK
MpEeACTaBIsAET rO00K BHJIOM3MEHEHHOE COLIBETHE, COCTOSINEE W3 MENKHUX Pa3HOIOJIBIX
LBETKOB, MPETEPHEBIIMX B IMPOLIECCE 3BOJIOLMHU DS MPEeoOpa3oBaHUM : PEIYKIIHIO,
commkeHue u cpacranue. Ha ocHoBe 3Toii rumote3sl HanOosiee apXaudHBIMU CIIEIyeT
CUUTATh CEMEHCTBA C pa3leibHONOJIBIMU HEB3pauHbIMHU LIBETKAMU (HBOBBIE,
Ka3zyaprioBble U T.II.)

OO6e 5Tu TUMOTE3bl SBJIAIOTCS (OJIMAPHBIMM, TaK KaK HCXOIAT W3 HPEICTAaBICHUH, UTO
LBETKH 00pa30BaINCh U3 JUCTOCTEOETbHBIX MoOeroB. doamapHbIM rUnore3am
MPOTUBOMOCTABIISAIOT PA3NUYHBIE TEIUDIOMHBIE THUIIOTE3bl JOBOJIBHO HIMPOKO
pacupoctpanenabie B 60-70-err. Hamero cronerus. COrigacHO dTHM THIIOTE€3aM BCE
YacTU LBETKA MOTYT OBITh BBIBEJCHBI U3 TEJUIOMOB, T.€. IUJIUHIPUYECKUX CTPYKTYP,
CBOMCTBEHHBIX PUHHUODUTAM.

5.2. CrpoeHue HBETKA.

Pacckaxxute 0 cTpoeHuH 11BETKA?

[[BeTOK — 3TO ClieNHaAIU3UPOBAHHBIN TOOET HIIH, UTO 00Jiee BEPOSTHO, CUCTEMA
YKOPOYEHHBIX U TECHO COJTMKEHHBIX MOOETOB, YaCTH KOTOPOU 00pa3yIOT BOKPYI BEPXYIIKH
HECKOJIbKO KOHIEHTPUYECKUX KPYyroB WiH cupaieil. CHapyXu 0ObIYHO HAXOJUTCS Yallleuka
13 3€JICHBIX YallleIMCTUKOB, MPUKPHIBAIOIMX ITPOYNE YACTH I[BETKA B HEPACKPHIBILIEMCSI
oyrone. Kak npaBuio, O1uxe K EHTPY pacnoyiaraeTcsi BEHYMK U3 IPKO OKPAIICHHBIX U
MPUATHO MaXHYIMX JiernecTkoB. O0a 3TUX Kpyra oO0pa3yroT T.H. OKOJOIBETHUK. Eme Ommke
K [IEHTPY HAXOAATCS THIYMHKHU, U, HAKOHEL], HETIOCPEACTBEHHO B HEM — OJIUH UJIU HECKOJIBKO
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MIECTUKOB. JTO y’K€ COOCTBEHHO PENPOIYKTUBHbBIE YaCTH [IBETKA — COOTBETCTBEHHO MYXKCKHE
n xKeHckue. FHorna B IBETKE OTCYTCTBYIOT YalleyKa, BEHUYHMK, BECh OKOJIOIIBETHUK, ThIUNHKH
niy nectuku. Hanprumep, oTA€IbHBIN [IBETOK 3/1aKOB COCTOUT U3 TPEX THIYMHOK U OJJHOTO
MECTUKA, OKPYKEHHBIX KECTKUMU YelllyIMH, KOTOpPbI€ HU JIENECTKaMU, HY YallleJInCTUKaMU,
CTpPOTO TOBOpPS, HE HAa30BeIlb. Y TyOOB LIBETKU JABYX THUIIOB: OJIHU COCTOSIT M3 THIYMHOK C
YaleNuCTHKAMU, JIPyrue — TOJBKO M3 MecTukoB. OIHaKo B TI0OOM ciydae, YTOObI IBETOK
MOT NIPUHUMATh YYaCTHE B Pa3MHOKEHHUH, B HEM JIOJKHBI ObITh THIUMHKH WM IECTUKH; €CITH
HHU T€X HU JPYIUX HET, OH CTEpUJICH. BipoueM, y HEKOTOPBIX BUAOB CTEPUIIbHBIC LIBETKH
CIIyXaT JJIs IPUBJIEUEHUS ONIBUINTENEH (HapruMep, KpaeBble «JICECTKI» B COLBETHUSIX
IIO/ICOJTHEYHHUKA), a YEJIOBEK CIIELIUAIbHO BBIBOJIUT B ICKOPATUBHBIX LIETISAX «MaXPOBBIE»
MIMOHBI, FBO3UKH U JPYrUe LIBETKOBbIE pacTeHUs 0€3 ThIUMHOK U ITECTHUKOB.

5.3. Mopdosorus nBeTKa.

Cummerpus niseTka. CyIeCTBEHHBIM ITPU3HAKOM IIBETKA SIBJISIETCS. XapaKTep CUMMETPHUU B
pacronoXXeHnu U opMe ero opraHoB, 0COOEHHO BeHUnKa. Ecau uepe3 IBETOK MOXKHO
IIPOBECTH HECKOJIBKO IMJIOCKOCTEW CHMMETPHH - IBETOK HA3bIBAIOT IIPABUIIBHBIM, HJIN
AKTUHOMODP(HBIM.

Ecnu gactu ojHOTO Kpyra I[BETKa pa3IMyHbl U PaclooKeHbl TAK, YTO MJIOCKOCTh
CUMMETPUH TOJIBKO OJIHA, - €0 Ha3bIBAIOT 3UTOMOP(HBIM, HIJIM HETIPaBHUIIbHBIM.
OKOJIOIIBETHHK HA3bIBAIOT IPOCTHIM, KOTIa BCE €T0 JIUCTOUYKA OJHOTHUITHBI.

JIBOWMHOM OKOJIOIIBETHUK COCTOUT U3 YAIlCUK! M BEHYMKA. Yaleuka - HapyKHBIHA KPYr
JIBOMHOTO OKOJIOIIBETHHUKA, BHITIOJIHSIONMN MTPEUMYIIIECTBEHHO (DYHKIIMIO 3aIlMTHI,
COCTABJIAIOLIME €€ TUCTOUKYU - YALISTUCTUKY Yalle ObIBAIOT 3eJIEHBIMU, PEXKE OKPAILICHHBIMH.
Benunk — BHyTpeHHsIs1, Han0oJiee 3aMeTHast YacTh IBOMHOTO OKOJIOIIBETHUKA, CITyXKalas Jist
MpUBJIEYEHUS onblIuTeNel. JInctouku, oOpasyronmie BEHYHK, HA3bIBAIOTCS JIETIECTKAMH.
Benunk ObIBaeT pa3iesbHOJICIECTHBIM U CPOCTHOJIETIECTHBIM (MJIN CHAHOJIETIECTHBIM).
JIENIECTKE HUXHSA, 00Jiee y3Kasl €ro 4acTh - HOTOTOK - MOYKET 3HAUUTEIbHO OTJINYAThCS OT
BEpPXHEH, pacumpeHHoi — oTruba (cieBa).

B cpocTonenecTHOM BEHUHKE pa3inyaioT TPyOKy, OTTHMO U 3€B - MECTO Iepexojia TPYyOKU B
otru6. KonmaecTBo 3y0110B, tonacteid uim goseil oTruda 0ObIYHO YKa3bIBACT HA YHCIIO
CPOCILIMXCSI JIETIECTKOB. B 3aBHCHMOCTH OT COOTHOILLIEHUS BEJIMYMH TPYOKH M OTIu0a, OT
(dopMBbl 0TrMOa pazIMyaloT pazinyHble GOpMbl BEHUNKA, HAIIpUMEp: KOJIECOBUIHBIN (ClieBa),
KOJIOKOJTBUATHIN (y KOJOKOJBUMKA), TPYOUaThIi, S3IYKOBEIN (CripaBa), ABYryObIi (y
SICHOTKH ).

L[BeTopacnonoxkeHue.Y HEKOTOPBIX paCTEHUH B KOHYCE HapacTaHUs INIABHOTO CTeOIIs
BO3HMKAET OJIHA [[BETOYHAs TIOYKa. B 3TOM ciiydyae LBETOK Ha3bIBAETCSl OAMHOYHBIM.

Ecnu nBetounbie mouku GOpMUPYIOTCS Kak MasylHble, U HA PACTCHUH BO3HUKAET HECKOJIBKO
LBETKOB, Pa3/INyaloT JBa CiIy4yas: KOTrJa IIBETKM BO3HHMKAIOT 110 OHOMY B Ia3zyxax
CPEAMHHBIX JINCTHEB, X HA3bIBAIOT OAMHOYHBIMU MA3YIIIHBIMH ; €CIIM [IBETKH HAXOJATCS B
nasyxax BEpXYILICYHBIX, HEJOPa3BUTHIX WM HHOT/A IPKO OKpAIIEHHBIX JIUCTHEB, IPH ATOM
4acTo COMMKEHHBIX, TOBOPST O COLIBETHSX .

6. COLUBETUSA

[[BeTKH HEKOTOPBIX BUAOB pacTEHUH MOSBIISIIOTCS MOOIMHOUKE — Ha KOHIIAX MMOOEToB, KAk,
Hanpumep, y martonuii (Magnolia). Cuurtaercs, 4To Takoe MX PacioioKEHUE C TOUKA
3pEHMS HIBOJIIOLIMY — IPUMUTUBHBIN ITPU3HAK. B O0IBIIMHCTBE ke cilydaeB IIBETKH COOpaHbI
rpynnamu ot 3—4 10 HECKOJIBKUX ThICSY B KaXJI0H, T.. 00pa3ytoT conerus. Dopmupyrorcs
COIIBETHS B COOTBETCTBHH C OIIPENIEIICHHOM CXeMOM, criennpuIHO 115l TakcoHa. BepositHo,
IIEpBOE B MUPE COLIBETHE NMPEACTABIISIIO COOOM BEPXYILICUHbII 1IBETOK, HH)KE KOTOPOTO Ha
KOPOTKHX OOKOBBIX BETOUYKAX BBIPACTANIO JIBA OOKOBBIX: 3TO CBOMCTBEHHO MHOTUM
COBPEMEHHBIM BUJaM, B YaCTHOCTU po3aM. Ha OOKOBBIX BETOUKaX MO/ LIBETKAMH MOTYT
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Pa3BUBATHCA mooderu BTOPOIO IMOpAJKa, TAKKEC C IBCTKAMH HAa KOHLAX W T.[1., IIOKa HC
00pasyeTcst TycTOe COLIBETHE, HA3bIBAEMOC YUMO3ZHBIM, 6EPXOYEEeMHbIM Ul 3aKpbimuvim. OHO
9acCTO BCTPLCHACTCA Y HpeHCTaBHTeHeﬁ ceMencTBa TBO3ANYHBIX, Y CYKKYJICHTHBIX OYUTKOB
(Sedum) u 6produmymos (Bryophyllum) wu T.x1.

6.1. Tunpl couBeTHI.

Kakue TiIbl cOlLBETHH BEI 3HaeTe?

OOBIYHO B IMMO3HOM COIIBETUH OUEPETHOCTh PACITYCKAHUSI IIBETKOB COOTBETCTBYET
MOPAAKY BETOYKH, Ha KOHIIE KOTOPOW HaXOAUTCA LBETOK. JIpyroi THII COLIBETHI HA3bIBAETCS
bompuueckum, OOKOYEEMHbIM U OMKPLIMbIM.: TIaBHAs OCh CTE0JI MPOAOIIKAET PacTH,
MOCJIEIOBATENFHO BBIMMYCKAs U3 Ma3yX BEPXYILICYHBIX JHCTHEB KOPOTKHE OOKOBBIE MOOETH C
[BETKAMU WUJIA MEJIKUMH COI[BETHSIMU Ha KoHIIaX. [Ipu 3TOM caMu BepXyllleuyHbIE JTUCThS B
XO0JI€ SBOJIIOLIMH YMEHBIIAIOTCS, CTAHOBSATCS YEIlyeBUIHBIMU UJIM BOOOIIE MCYE3aI0T, a
LIEHTpaJIbHAsL OCh YKOPAuUBAETCs, TAK UTO COLIBETUE B 1I€JIOM YIIJIOTHsETCs. Pacmyckanue
IIBETKOB B HEM HJIET, ECTECTBEHHO, OT OCHOBaHU K BepumHe. [{[umo3Has u 6oTpuyeckas
CXeMbI OOBACHSIOT BCE MHOTOOOpa3ue N3BECTHHIX colBeTHil. Hanpumep, T.H. mpocToii
30HTHUK y MEPBOIBETOB (OPMUPYETCs, KOTIa IEHTpallbHAsl OCh TIEPECTaeT PacTh, a MecTa
OTXOXJCHUS OT Hee OOKOBBIX BETBEH COMMIKAIOTCS (BCE BETBHU OTXOAT MPAKTHUYECKH U3
OJIHOM TOUKHM) U OKPYXKAIOTCSI BUIOU3MEHEHHBIMU JHCTOYKamMu. KpaeBbie IBETKU
COOTBETCTBYIOT HUKHUM U PACITYCKAIOTCS MEPBBIMU, IOATOMY LIBETEHHE PacCpOCTpaHseTCs
LEHTPOCTPEMHUTENBHO — OT Tiepudepun K neHTpy. Eciin O0KoBbIEe BETOUKM MOCTUTAET CY/IbOa
LIEHTPAJIbHOMN, BOSHUKAET CIIOXKHBIM 30HTHK, KAK Y MOPKOBHU U neTpyku. [[Berenue
30HTUKOBHUIHBIX COLIBETHH (BEPXOI[BETHUKOB) JIyKa, MEIaprOHUU UJIM BATOYHUKA U/JIET,
Ha000pOT, IIEHTPOOEIKHO, TOTOMY YTO IO MTPOUCXOXKICHUIO OHU IIUMO3HBIC. YKOPOUYCHHE
HOEK OTJENbHBIX IIBETKOB MOXET MPUBECTH K MOSABICHUIO TOJIOBYATHIX COI[BETUH, KaK,
Hanpumep, y KieBepa. MHOTHE BBITSHYTHIE COLIBETH S, HHOT/A CII0KHO U HEOAMHAKOBO
YCTPOCHHBIE, HO CXOJHBIE B TOM, YTO IIBETKUA B HUX MPAKTHYECKH «CHUIAT» Ha IIEHTPATBHON
OCH, Ha3bIBAIOTCS KOJIOCHhsIMU. CepekKu UB, TOMIOJEH U TyOOB MPEACTABISIOT COOOM MSITKHE
BHUCSYHE KOJIOCHS. MHOT/Ia TOJIBKO JIeTaIbHOE MCCIEA0OBAaHUE MTO3BOJISIET ONPEICIUTh
MPUPOJY COL[BETUS — IIMMO3HOE OHO, OOTpUUECKOE HIIM HEOJHOPOoAHOE. Tak, YIIomeHHbIe
CBEpXy COIBETUS-IMTKH Kamuubl (ViDUrNumM), ku3uiia u OOSPHINIHKKA IIMMO3HEIC, 2 B
HMJIMHIPUYECKUX METEIIKaX CHPEHU MOKHO OOHAPY)KUTh U IIUMO3HBIC, U OOTPUYECKIE
YacTH.

6.2. MopdoJorus couBeTHit

B 3aBrcMMOCTH OT THIIa BETBJICHUS, JIMHBI U PACIIOJIOAKEHH S OCEN COLBETHS U
MOCJIETIOBATEILHOCTH 3aJI05KEHUSI IIBETKOB Pa3iM4aloT MHOKECTBO COLIBETU I, HAIIPUMED:
Kucmo - rmaBHast 0Cb UMEET HEONPEAENEHHO JIONTUIM POCT, U HAa HEM 3aKIIa/IbIBAIOTCS LIBETKH,
MpUOIU3UTENIBHO PABHBIE IO JUTUHE IBETOHOKKH.

3oumux - MEXI0Y3Hs TIaBHON OCH YKOPOYEHBI TaK, YTO BCE IIBETOHOXKKH BBIXOJAT KaK OBl
M3 OJJHOM TOUKH .

T'onoska - TmaBHasg OChb YKOpPOYEHA U HECKOJIBKO pacIIMpeHa, IBETKU CUIASINE UIIH HA
KOPOTKHUX IIBETOHOXKKaX, COOpaHbI B KOMIIAKTHOE COLIBETHE.

Kop3unxa - TiaBHas ock OI10/I1€00pa3HO pacuMpeHa U Ha Hel pacoioKEHbI CUISTIne
LIBETKH, PACKPBIBAIOIIMECS OT Kpa€B K LIEHTPY; CHAPYKHU KOP3UHKA OKPYKEHA
MPUIBUHYTHIMU K HEH BEPXYIIICUHBIMU JTHCTHSIMU, OOPa3yIOIIMMH TaK Ha3bIBAEMYIO0 00EPTKY

ﬂuxaauﬁ — CJIOKHO€ COIBETUE, B KOTOPOM HHUKEC KOHEYHOI'O IIBCTKA HA IIaBHOM ocHU
COIBCTHA BOSBHHUKAIOT ABC BECTBU (Cyr[pOTI/IBHLIe 50J851 oqepeﬂHHe), 3aKaHYHUBarOmMyeCAa
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LBETKAMU U MHOT/IA B CBOIO OYepe/ib TakkKe BeTBspecs. Jluxa3uil 4acto Ha3bIBalOT
IIOJTY30HTHUKOM.

B npupone, kpome quxa3us BCTPEYarOTCs APYrue TUIIBI CIOKHBIX COLBETHI,
MpeACTaBIsoNMEe cO00H KOMOMHAIIMIO U3 COLIBETUM OJJTHOTO MJIU pa3HbIX TUIOB. [Ipumepamu
CJIO’KHBIX COLIBETUI, KDOME TMXa3Msl, MOTYT CIY)KUTb: CIOKHBIN 30HTHUK, CIOKHBIN KOJIOC,
METEJIKA, TOJIOBKA U3 KOP3UHOK .

7. KIACCU®UKAIIUA U IBOJIOLMUS.

7.1. OmnHOXOJbHbIE U IBVIOJLHBIC.

OTzen LBETKOBBIX PACTEHUH OIpa3eiseTcsl Ha IBa Kiacca — 0OHOO00IbHbLE
(Monocotyledonae) u dsyoonsnuie (Dicotyledonae).

OTH KIIacChl B MPOLIECCE IBOIIOLUH HE CIIUILKOM CHIJIBHO Pa30LUINCh, U UX TPYIHO YETKO
pa3zeNuTh 110 KaKoMy-JIM00 oHOMY Npu3HaKy. HecMoTpst Ha 3TO mpeacTaBuTenu
JIBYIOJIBHBIX M OJHOOJBHBIX 00BIYHO 0€3 0c000T0 TpyAa pa3inyaroTcs M0 KOMIUIEKCY
npu3HakoB. OCHOBHBIE pa3NuWydsi B CPAaBHUTENBbHOW (opme mepeuncieHsl B Tabmmie 1.

[Tpusnak OOHOIONBHEIE JBynosibHbIE

KopneBas cucrema MouxkoBaras, CrepxHeBas,
IJIaBHBIN KOPEHb XOpOILO Pa3BUT
paHo OTMHUPAET [JIABHBIN KOPEHD

Crebenb TpaBsHUCTBIN, HE TpaBsHUCTBIN WK
CIOCOOEH K OJIpEBECHEBILIMH,
BTOPHUYHOMY CIOCOOEH K
YTOJILIEHUIO, BTOPUUYHOMY
BETBUTCS PEJIKO. YTOJILIEHUIO,
[IpoBoasme my4dKu BETBUTCSL.
6e3 kamous, [poBonsnme my4Ku,
paz0épocaHbl IO UMEIoIe KaMOuid,
BCEMY CTEOITIO pacmooKeHbI

OJIHUM OOJIBILIUM
MacCHBOM B IICHTPE
CTEONA WU UMEIOT

BUJ KOJIblla

JIuctea IIpocrsle, IIpocteie nim
LEJIbHOKpaiiHHE, CJIOXKHBIE, Kpas
00BIYHO 0€3 LIEABHBIE,
yepenka u pacceueHHbIe UIIn
MIPUIIMCTHUKOB, 3y0uaTkle, 4acTo C
4acTo ¢ YEPELIKOM,
BJIATaJIMILEM, NPUIMCTHUKAMHU,
napajuieIbHbIM WIIN CETYaTBIM UJIU
JYTOBUHBIM aJb4aThIM
JKUJIKOBaHHUEM. KHUJIKOBAHUEM.
Pacnonoxenue Pacnionoxenue
JIMCTBEB ABYPSIHOE JIMCTBEB OUEPEIHOE,

CYIPOTHUBHOE

[BeTok TpexdyieHHBIH, pexke [IaTu-, pexe

JIBYX WU YeThIPEXUICHHBIN

‘{CTBIpCX‘lJIeHHBIﬁ
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OnslLieHne BonpiimucTBO BonpumucTBO
pacTeHui pacTeHu ONbLISETCA
BETPOOIBLISIEMBIE HaCEKOMBIMU

Tabnuua 1
Kak cnenyer u3 Ha3BaHUH, pa3nuyaloOTCs OHU MO YUCITY cemsiionet 3apoapiia. Kpome Toro,
Y OAHOAOJIBHEBIX IIBETKU 00BIYHO TPEXUWICHHBIC (T.C. YU CJIO PA3INYHBIX UX gacTteu KpaTHO
TPeM), JKUJIKOBaHHUE JTMCTHEB, KaK MMPABUJIO, TApaLIEIbHOE (B CYIIHOCTH HUX JIUCTHSI — 3TO B
OCHOBHOM Pa3pOCIIMECs JIMCTOBBIE YEPEIIKH 03 MIACTHHOK), TPOBOIAIIME MTYIKH
pazOpocaHbl B TOJIIE CTEOJIS M HE 00pa3yIOT BRIPAXKEHHOTO IUJINH/IPA, a KaMOusl B
MOJIABJISFOIEM OOJIBIIMHCTBE CITy4aeB HET, TO3TOMY BTOPUYHOTO POCTA B TOJIIMHY HE
IPOUCXOOUT. Yy ABYHOJIBHBIX IIBCTKH O6I>I‘-IHO YCTBIPCX- WK MATUYIICHHBIC, ) KUJIKOBAHUC
JUCTBEB, KaK IMPABUIIO, CETYATOE, MPOBOISIIIE TKAHK 00pa3yloT B CTeOJIe MHIMHID, &
Onarojapsi akTHBHOCTH KaMOHSI BOBMOXEH POCT cTeOs B ToNmHY. K 0THOIOTBHBIM
OTHOCSITCSI TAKHE XOPOIIO BCEM M3BECTHBIC KPYITHBIE CEMEICTBA, KaK 37IaKH, MaIbMBI,
JVJICHHBIC U OPXHUIHBIC, OJTHAKO JIBY/IOJBHBIC TOPa3I0 MHOTOYHCIICHHEE U pa3HOOOpasHee.
7.2. TIpu3HAKHM IBETKA.

ITokpsITOCEMEHHBIE Pa3lENAIOT HA CEMENCTBA, OPUEHTUPYACH B IIEPBYIO OYEpeElb Ha
MPU3HAKKA MX [[BETKOB. CaMbIMH IPUMUTHBHBIMU CYMTAIOTCS OJM3KHE 11O CTPOSHUIO K
LBETKaM MarHOJINK: HEONPEAEICHHO MHOTO THIYMHOK U TIECTUKOB, PACIIOJIOKEHHBIX
CIUPAJIbHO HA YATMHEHHON OCH (IIBETOJIOKE), OT/ICIbHBIE YaCTH JPYT C IPYrOM He
CpacTaroTCs, B LIEJIOM COXpaHSETCs pagralibHasi CAMMETpHs. B 1iBeTkax OOJBIIMHCTBA
COBPEMEHHBIX BUJIOB YU CJIO AJIEMEHTOB KaXKI0r'0 TUIIA CTPOTO OMpeNeiIeHHOe, U
pacrnoJiaratoTcsi OHU Kpyramu, a He 110 cnupaiu. Tak, B ceMeliCTBE pO30BBIX COXpaHAETCA
MIPUMUTHBHBIHN IPU3HAK — MHOXKECTBO THIYMHOK U [TECTUKOB, OJIHAKO LIBETOJIOXKE YK€ HE
OCEBHUHOE, & CPOCIOCH C UX OCHOBAHUSMH B IIIMPOKHI AUCK WIIH YAIIEBUTHYIO CTPYKTYPY C
TBIYMHKAMH I10 KParo U MECTUKAMU B LIEHTpE. B 3TOM ceMelicTBE MHOTO BUOB CO
ChEeJOOHBIMU TJIOJAMHU, B COCTaB KOTOPBIX BXOJUT CTAHOBSIIEECS] MSCUCTBIM I[BETOJIONKE
(3eMIsTHMKa, HMITOBHUK). Y TIpe/cTaBUTeNeH OJU3KOPOACTBEHHOTO CEMENCTBA sI0JOHEBBIX
(ero 4acTo CUMTAIOT MOJCEMENCTBOM PO30BBIX) 3aBS3U CPACTAIOTCA APYT C APYIOM U C
OKPY)KAIOIMM KX CO BCEX CTOPOH LIBETOJIOKEM, 00pasysl CIOXKHYIO CTPYKTYPY,
CTAHOBSIIYIOCS TIPU CO3PEBAHUU BEChMA XapaKTEPHBIM TIOAOM. Y O0O0BBIX MIOJOTUCTHK U
COOTBETCTBEHHO MECTUK BCETO OJIUH, @ THIYMHOK OOBIYHO JAECATh, YACTO MOJHOCTHIO UIIH
YaCTUYHO CPOCIIMXCSI OCHOBAHUSMU B OKPY)KAIOILYIO €ro TPpyOKy; JIEMECTKUA Pa3nyHbI 1O
dopme, puUYeM JIBa HUKHUX CPOCIUCH B «IOJIOYKY», TaK YTO IIBETOK JBYCTOPOHHE-
CUMMETPUYHBIN. Y TepaHUEBbIX CHMMETPHS LIBETKA PaAHabHAas [IBETOK MATHWICHHBIH;
YallleIUCTUKH, JIETIECTKA U ThIYMHKU CBOOOHBIE, a MJIOAOTUCTUKH CPOCIIUCH B €IMHBII
CTOJIOHMK; I[BETOJIOXKE MPAKTUUECKU He3aMeTHOe. MOKHO MepeurcanTh elle MHOTO CEMENCTB,
pasIuYHBIM 00pa30M COUYETAIOUMX MTPUMUTHBHBIC U POTPECCUBHBIC TPU3HAKH, OJHAKO
BBIBO/JI OJIMH: SBOJIIOLUS [IBETKOBBIX 1IUTA Pa3HBIMU U HE BCET/IAa MPSIMBIMU MTYTSAMHU.
PoscTBeHHBIE CBSI3M CEMENCTB 3TOT0 OT/IENa 00pa3yloT CIIOKHO BETBSIIEECs
reHeaJI0rnuecKoe JPEeBO.

7.3. Tunbl 3aBs3eil.

Kaxkue Tumnbl 3aBA3eBCTPEYAIOTCS Y IIBETKOBBIX?

Y MHOTIMX IIBETKOBBIX 3aBSI3U TaKHE K€, KaK U y sI0J0OHb, T.H. HUXKHUE, T.€. IOTPYKEHHbIE B
LBETOJIOXKE U CPOCIIMECS ¢ HUM. DTOT IPU3HAK YACTO COYETACTCS C HEMHOIOYHUCIEHHOCTBIO
4acTeH IBETKA, €r0 IBYCTOPOHHEW CUMMETPUEH U APYTUMH IIPOTPECCUBHBIMU IIPU3HAKAMU.
B cemeiicTBe 30HTUYHBIX, HAIPUMED, 3aBSI3b HUKHSA, @ HECPOCIIMXCS THIYMHOK, JIEIIECTKOB U
YaIlEJIMCTUKOB 10 IISATh, XOTsI PACIIOJIOKEHBI OHU PaliaIbHO-CUMMETPUYHO. Y
KHMOJIOCTHBIX 3aB5I3b HUKHSISI, THIYMHOK, JISIECTKOB M YAIETMCTUKOB OOBIYHO I10 MATh, HO
JIETIECTKU CPOCIIMECS APYT C IPYTOM U BEHUYHUK, K KOTOPOMY MPUPOCTH THIYMHKU, OOBIYHO
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JIBYCTOPOHHE-CUMMETPHYHBIH. Y TYOOI[BETHBIX JICTIECTKH CPOCIHCH B IBYI'YObIH BEHUHK, K
HEMY IPHUPOCIH THIYMHKH (UX JIBE WM YEThIPE), HO 3aBs3b, B 00Pa30BaHUU KOTOPOIii
y4acTBYIOT JBa IUIOAOJIMCTHKA, OCTAETCS BEPXHEH, T.€. B LIBETOJIOKE HE IorpykeHa. [lectuk
0000BBIX CPOPMUPOBAH OJHUM ILJIOJOJIUCTUKOM, U 3aBs3b WK II0A (000), €CIIi UX BCKPHITh,
1o gopMe Tarke HATOMHHAIOT JINCT C OJTHUM PSJIOM CEeMSNOYEK (CEMsIH) BJOJb KaXK0T0
kpast. Ecnu nectuku 06pa3oBaHbl HECKOIBKUMU CPOCIIMMHUCS TUIOA0JIMCTUKAMHU, TO B UX
3aBs35X Ha CPe3e YaCcTO MOYKHO BUJIETh (HAlpUMeEp, Y KAMHEIIOMKOBBIX U MAacI€HOBBIX)
COOTBETCTBYIOLIEE YHUCIIO MOJIOCTEN (THE3/T) € CeMANOYKaMU BHYTpU. B apyrux ciydasx,
XOTSI IO IPOMCXOXACHUIO 3aBsI3b CII0KHASL, IEPETOPOJIKH MEXAY MIIOA0IUCTUKAMH BHYTPU
Hee MCUE3ar0T, U OHA CTAHOBUTCS OAHOTHE3HOM, KaK y (PMaJIKOBBIX U IEPBOLBETHBIX.
[Ipupoay ee MOXKHO ONPEAEIUTD IO JPYTUM aHATOMUYECKUM JIETAJIsIM, HallpUMep 110
PaCIOJIOKEHUIO CEMSIIIOYEK MU [0 HAIMYNIO Y IECTUKA HECKOJIbKUX phllel. Tak, y
(UanKOBBIX CEMANOYKHA 00pa3ylOT TPU BEPTHKAIBHBIX PsiJla HA BHYTPEHHEH CTEHKE 3aBsA3H, a
y MEPBOLBETHBIX OHYU IIPUKPEIIIEHBI K IEHTPAJIBHOM KOJIOHKE, OTXOAIIEH OT €€ JIHa.

7.4. YMeHbIIIeHHE PA3MEPOB IIBETKOB.

VY caMbIX TPUMHUTHBHBIX ITOKPHITOCEMEHHBIX [IBETKH JIOBOJILHO KpYyITHBIE. B X0/1€ 3BOMIOIINN
UX pa3Mephl, KaK MPaBUIIO0, YMEHBIIAIOTCS, KOJMYECTBO YacTeH COKpAIAeTcs, HO
B3aMMOCBS3H YCIOXKHAKOTCA. Bo Maormx OBOJIIONWOHHBIX IMHUAX HCKOTOPLIC YaCTU I[BETKA
MMEIOT TeHJICHIIMIO K TIOJTHOMY Mcue3HOBeHUI0. Hanpumep, y 1y0oB, Kapuii, TOmoseH,
SICEHEW ¥ HEKOTOPBIX IPYTUX JE€PEBHEB YACTO OTCYTCTBYIOT YAILCIUCTUKU U JICTIECTKH, a
IBCTKHU CTAHOBATCS pa3AaCIbHOIIOIBIMUA, T.€. B OJHHUX OCTAKOTCS TOJIBKO ThIYWMHKU, B IPYTUX —
TOJIBKO TECTHKU. Takoe ynpoueHre 1 H3MeIbYaHne 03HAYaoT B HBOJIOIMOHHOM IIJIaHEe
BOBCE HE BBIPOKICHNE, 2 HAPOTUB — IIIAT BIIepe K 0osiee 5KOHOMHOMY | 3(hpeKTHBHOMY
pacxofioBaHuIO pecypcoB. Hampumep, k TOOMBIIMMCSI HAUOOJIBIIETO yCIIeXa CeMeicTBamM
OTHOCSITCS 3TaKH M OCOKOBBIE C UX KPOIIICYHBIMH, YaCTO Pa3aeIbHOIOIBIMH, [[BETKAMH
MPAKTUYECKH 0€3 OKOJIOI[BETHUKA.

7.5. Ci10:kHBIE COLBETHSI.

[TapannenbHO yMEHBILEHUIO Pa3MEPOB U YIIPOLICHHUIO IBETKOB HAOIIOAAETCS TEHACHIU K
00BEMHEHMIO UX B KPYITHBIE CIIOXKHBIE collBeTH. OHU TUITMYHbI, HAIIPUMED, JUIs 311aKOB U
OCOK (KOJIOChSl, METEJIKH ), 30HTUYHBIX (CI0XKHbIE 30HTUKH ), KU3UJIOBBIX U KUMOJOCTHBIX
(mmTtkm). CBOETO pO/ia BEPUIMHBI IOCTUTIIN B 3TOM CJIOKHOIIBETHBIE (ITOJCOTHECUHUK,
poMallKa, acTpa, 0JyBaHYHMK, BACHJIEK H T.I1.): CAMO UX COIIBETHE (OHO HA3bIBACTCS
KOpP3UHKA) HETPYIHO CITYTaTh C OAHUM KPYITHBIM IBETKOM. OJHAKO MOKHO BBIJICIIUTH H
COCTABJISAIOLIME €r0 HACTOSIME MUHUATIOPHBIE IBETKU. Y OJlyBaHUYMKA, HAI[pUMEp, BCE OHU
OJIMHAKOBBI U COCTOSAT U3 KOJOHYATOIO IIBETOJI0XKA C IOTPY)KEHHOM B HETO CIIOKHOM 1O
MIPOUCXOXKICHUIO, HO COJIEPIKAIIEH BCErO OHY CEMSIIOUKY 3aBSI3bI0, YAICITHCTHKOB,
BUJIOU3MEHEHHBIX B TOHKHE BOJIOCKH (XOXOJIOK), JIETIECTKOB U THIYMHOK. JIEIeCTKOB MATh:
OCHOBAHUSIMH OHH CPOCIIHCH B KOPOTKYIO TPYOOUKY, KOTOpasi C OAHOTO Kpasi BBHITSIHYTA B
JUTMHHYIO TIIOCKYIO JIGHTY XKEJNTOTO [BeTa (MHOTHE CUUTAIOT €€ OJJHUM JIETIECTKOM).
TeIUMHOK TOXE MATh: UX MBUIBHUKU CPOCIUCH B OKPYXAIONMN MECTUK LIMJIUHID, a
OCHOBAHUS MPUPOCTH K BEHUUKY. TakuM 00pa3oM, MEIKHiIl pa3Mep BOBCE HE O3HAYAET
MPOCTOTHI CTPOEHUS U TeM 0oJiee MOTEPH KaKUX-I1M00 MPEeUuMYLIECTB. Y JIPYyrux
CJIO’KHOILIBETHBIX CTPOCHHME KOP3UHKH €Ile CIIOKHEE: LIBETKU B HEW pa3Hble — B LIEHTPE
MIJIOTHO YITaKOBaHBI KPOIICUHbIE TpyOUaTbie (000emosbie), a o Kparo pacioioKeHbl Ooee
KPYIIHBIE, SI3BIYKOBBIE, YACTO OTJIMYAIOIIMECS 110 [IBETY U ITOX0XKHE Ha <JICIIECTKU
onyBaHuMKa. KpaeBble IBETKH MOTYT ObITh OJJHOIOJIBIMU (IIECTUYHBIMU ) MU CTEPUIIBHBIMU
(KaK y OJICOJTHEYHHUKA), T.€. He 00pa30BBIBATh CEMSIH, HO CBOUM SIPKM BHJIOM ITPUBJICKATh
ONBUIUTENEH. Y HEKOTOPBIX KYJIbTYPHBIX COPTOB I'€OPTMH B COLBETUH MPUCYTCTBYIOT IIBETKH
TPEX TUIIOB.
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7.6. O0mAas YBOJIOIMHOHHAS TeHIECHIUS .

Takast TeHAEHIIMS K MUHHATIOPU3AIINH [[BETKOB, 00bEIMHEHUIO MHOXKECTBA UX B KPYITHBIC
conBeTHs 1 AuddepeHnany BHYTPH HUX Ha MJI00BUTHIE M CTEPUIIbHBIE, TPUBIICKAIOIIHE
OIIBUIMTEIIEH, IIPOCIEKUBACTCA U B IPYTUX ceMelcTBax. Hanpumep, HEKOTOpbIE BUIbI
roprersuu (Hydrangea) o0pasyroT o0beMucTbie CheprudecKiue COIBETHS C OSCIIIOTHBIMU
OpPOCKMMHU IIBETKaMH 110 Neprudeprun 1 Majo3aMeTHBIMU TIOJOBUTHIMU BHYTpU. Takyro sxe
KapTUHY MOXKHO BUJETh y KanmuHbl (VIDUMUM) — pacTeHus COBCEM M3 IPyroro ceMencTBa.
Boiee Toro, ecTh OCHOBaHUS ITOJIaraTh, YTO CaM IIBETOK MTOKPHITOCEMEHHBIX TPOU30IIENT U3
CBOETO POJIa «COLBETUS» — IIyUKa PENPOIYKTUBHBIX IOOETOB, KOTOPBIE B XO/1€ SBOJIOIIMH BCE
6ostee cONMKAIUCH, TPHOOpPETast OTHOBPEMEHHO pa3Hblie (yHKIIMU U COOTBETCTBEHHO Pa3HOE
crpoenue. Eciim aTa runoresa BepHa, TO OOIIeH JTHHUEH pa3BU THS [IBETKOBBIX MOKHO
CUMTATh YMEHBIICHHE Pa3MEpPOB, YIIJIOTHEHUE CTPYKTYphl U 1 (depeHIanmio cuyxammx
JUTSL pa3MHOXKEHHS YacTeil. DTa TeHACHIUS TPOCIEKNBACTCS B PA3IMYHBIX CEMEHCTBAX C X
Pa3IMYHBIMU COYETAHHUSIMU IIPUMHUTHBHBIX M TPOTPECCUBHBIX IIPU3HAKOB; B ITOJIB3Y TOTO K€
CBUJIETEIBLCTBYET U MapajliesbHasi TEHJACHIIMS K YMEHBIICHUIO U YIIPOILIEHUIO BCETO
pacTeHusl, T.€. K MOSBJICHHUIO TPABSIHUCTHIX BUJIOB, TOT/A KaK MEPBBIC TOKPHITOCEMEHHBIC
OBLTM IOYTH HABEPHSIKA AEPEBbIMU WM KyCTaPHUKAMHU.

7.7. MHorooopasue NOKpoITOCEMe HHBIX.

[puBOaMMBIi HUKE TIEpedYeHb HEOOJBIIIOTO YMCIIa CEMEHCTB MOKPHITOCEMEHHBIX C
HEKOTOPBIMH XOPOILO M3BECTHBIMU UX IIPEACTABUTEISAMH IIPU3BaH JIMILb
MPOJIEMOHCTPUPOBATH pa3HOOOpa3ye TUX PACTEHUH U UX 3HAUCHUE B KU3HU YEJIOBEKA.

JIrotuxoBbie (Ranunculaceae): nroTHkH, BETpEHUIIBI (AHEMOHBI ), IOMOHOC, IeTb(QUHUYM,
BOJI0COOp.

Kpecrouernsie (Cruciferag): kamycra, perna, ropuuiia, peanc, XpeH.

PozoBrie (Rosaceae): po3sl (LIMIIOBHUK), CIIMBA, BUILHS, MUHAAJb, IEPCUK, MaJIHHA,
€KEBHKa, 3eMJISTHHUKA.

Bbo6ossie (Leguminosae): ropox, ¢acosib, cosi, JroIepHa, KIEeBEp.

KakrycoBbie (Cactaceae): pa3nnyHbie KaKTYCHI.

Mornouaiiabie (Euphorbiaceae): MHOTME CYKKYJIEHTBI, BHEIIHE HAIIOMHHAOIIME KAKTYChI, HO
CHJIBHO OTJIMYAIONIMECS OT HUX CTPOSHUEM IIBETKA; IEPEBO-KayIyKOHOC Te€BEs U JIAI0IAst
KacTOPOBOE MacCJIO KJICIIEBHUHA.

3outuunbie (Umbelliferae): cenpaepeii, nmerpyika, macTepHak, yKpor, MOPKOBb U PsiJt
STIOBUTHIX pacTeHU, HarpuMep 6osiurosioB (Conium), HacToeM KOTOPOTro B IPEBHOCTH
OTpPAaBJISUIH PUTOBOPEHHBIX K CMEPTH.

Bepeckosrie (Ericaceae): Bepeck, uepHHKa, KIFOKBA, POJIOICHIPOH, a3allusl.

IMacnenoBrie (Solanaceae): merynus, kaprodenb, TOMaThl, OaKkTaXKaH, MampyUKa i MHOTHE
pacTeHus, coliepKalme OMOJIOTMYECKA aKTHBHBIC BelecTBa, Harpumep Tadak (Nicotiana),
kpacaBka (Atropa), nypman (Datura).

TeikBennbie (Cucurbitaceae): THIKBBI, OTYpLbI, apOy3, JBIHS.

CrnoxunorBerHble (COMPOSItae): MoACOTHEYHHK, aCTPbI, POMAIIKHA, TEOPTHHBI, JIATYK,
TONWHAMOYp (3eMIIsIHAs TPYITia) U MHOTHE COPHSIKH, HampuMep 00K, OCOT, OJTyBaHYHK,
amMOpo3usi, TYPHUIIHHUK, PETICHHUK.

Bce nepeuncieHHbIe BBITIE CEMEHCTBA OTHOCSATCS K KIacCy JBYIOIBHBIX.
N3 ogHOMONBHBIX OTpaHNIHMCS Han0oJiee N3BECTHRIMHU.
[Tanemer (Palmae): kokocoBasi, GMHUKOBASL.

3naku (Gramineae): Bce 3epHOBBIC, B YACTHOCTH MMIICHUIIA, OBEC, IYMEHB, PHC, KYKYpPY3a;
0aMOyK.
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AponHukoBbie (Araceae): OeIOKPBUIBHHK (Kajuia), MOHCTEPa, (QUIIOICHIPOH.
Jluneiinbie (Liliaceae): muius, ruaiuHT, TIOIBIAH, JYK.

Awmapmicossie (Amaryllidaceae): Hapiucce, aMmapuIIuC.

Kacarukossie (Iridaceae): upuc (kacatuk), dpeesus, ramauoiyc (IMaKHUK).
Opxuanbie (Orchidaceae): pasmuvHbIe IEKOPATHBHbBIC OPXHJICH, B YACTHOCTH BEHEPHUH
Oammauok; Banmis (Vanilla).

Jlexnus Ne 13.
Tema: OnblieHne, onjioaoTBopeHue. [Loa, conioane u cTpoeHne ceMeHH.

HeJb 3aHATHA: 1aTh TOHATHE 00 ONBUIGHUM U  OIJIOJOTBOPEHUHU, TOHECTH JI0
CTYICHTOB, 4YTO TaKO€ JIBOMHOE OIUIOAOTBOPEHHE, NaTh IMOHSATHS TUIOJA, COTLUIOAMS H
CEMCHH.
Ilnan:
1.OIIbIJIEHHME.
1.1. Tunsl onbUICHUS.
1.2.Pa3neneHue noJyioB y IIBETKOBBIX PaCTEHUH.
1.3.CTpoeHue 11BETKA U OMBLUICHUE.
2.0IUIOAOTBOPEHHUE.
3.IUIOABL.
3.1. Knaccudukarnus mioaos.
3.2.Tunsl 0JI0H0B.
3.3.Pa3noo06pasue mio/10B.
4.CEMAI.
4.1 . ®Ou3HO0I0THS CEMSH.
4.2.CTpoeHHE U COCTaB CEMSH.
4.3.11poaoKUTENBHOCTD KU3HU CEMSH.
4.4. Tunsl npopacTaHMs CEMSIH.
4.5 Tloxoit ceMsiH.
1.0IIbIJIEHUE
Yro Takoe OonbLICHUEC?
OnpUICHUE PACTEHHUH — JTal TOJIOBOTO Pa3MHOKCHHS CEMEHHBIX PACTCHHH, TPOIIECC
MepeHOCa NbUIbLIBI C MBUIBHUKA HA PhUIbLIE TECTHKA. [Ipy 3TOM THIYMMHKH — MYXCKHE
OpraHbl, a IECTUK (CEMATIOYKA) — JKEHCKHUH — U3 HETO MIPHU YIAYHOM OIJIOIOTBOPEHUU
MOJKET IOSBUTEHCS CEMSL.
PenponykruBHAas 4acTh THIYMHKU — €€ TOJIOBKA, T.H. MBIILHUK. OOBIYHO OH COCTOUT U3
YETBIPEX PACIIOJIOKEHHBIX 00K 0 OOK MbUIBIIEBBIX MEIIKOB. Co3peBasi, OHM BCKPBIBAIOTCS
IPOJOIBHBIMH TPEIMHAMU UM OKPYITIBIMUA TTOPaMU U BICBOOOKIAIOT MBLIBITY —
MHOKECTBO KPOILICYHBIX, JIETYUYUX HJIM JIUNKUX MbUIBLEBBIX 3€PEH.

1.1.Tuns! onbljeHus

Nmeercs 1Ba OCHOBHBIX THIIA ONIBUIEHUSI: CAMOONBUIEHHE — KOT/IA PACTEHHE OIBLISETCS
COOCTBEHHOMH MBIIBIION — U MEPEKPECTHOE OMBLICHUE.

IIpu nepexpécmnom onvinenuu pacTeHUs MOTYT JaBaTh BA OCHOBHBIX TUIIA PACTCHUN:
00HOOOMHDbBIE U 08YOOMHDBIE.

[lepexpéctHoe omnbuleHHE TPEOYET ydacTUsl OCPEIHUKA, KOTOPBIM Obl JOCTABHII IBUIbLIEBBIE
3€pHA OT THIYMHKU K PBUIBILLY IIECTHKA; B 3aBUCHMOCTH OT 3TOTO Pa3inuyaroT CIEIYyIONme
THUIIBI OIIBICHHUS:

buornyeckoe onbljaeHUE (l'lpl/l MNOMOIIM KUBbIX 0pFaHI/I3MOB)
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OHmomoghunuss — onblUICHUE HACEKOMBIMH; KaK IPABUIIO, 3TO MYEIBI, OCHI, NHOTAA —
mypassi (Hymenoptera), »xkyku (Coleoptera), monu u 6abouku (Lepidoptera), a Taroke Mmyxu
(Diptera).

OnbLIeHNe HACEKOMBIMH.

JIumnkasi mpLIbIIa MOXKET MPOCTO MaJaTh U3 MbUIbHUKA HA MIECTUK, HO Yallle OHA MePEHOCUTCS
OT LIBETKA K IIBETKY HACEKOMBIMHU (POJIb OMBUIATENEH HHOTA UTPAIOT TAKKe MTUIIBI U JIaXKe
MeJKHE MIIEKOMUTaIonpe). B3auMoOTHOIIEH NS [IBETKOBBIX PACTEHUH C MOCEUAIOIIMMHI UX
IBETKH >KHBOTHBIMU BEChbMa MHTEPECHBI, U TPYIHO OOBSCHUTH HX BOSHHKHOBEHUE, HE
npuleras K MOHSITHIO «dIeTi». B pe3ynbTaTe 9acTo MOKHO CIIBIIATH, YTO HACEKOMBIE
«UIYT» BIIOJHE ONpeeNIeHHbIE IBETKHU, a T€, B CBOIO OUYEPE/b, «PACIIONAraloT» CBOU
THIUMHKH B pacueTe UMEHHO Ha TaHHOTO rocTs. Kak Ol TaM HU ObLII0, HACEKOMBIX
JEWCTBUTEIBHO MPHUBJICKAIOT K OMBUISIEMBIM [[BETKAM MX OKpAcKa M 3arax, He 00s3aTebHO
NpUATHBIN. Myxu, HampuMep, JIETAT Ha 3alax MaJaliy, pacnpoCTPaHsIeMbIid KUPKa30HOM
«CKYHCOBOH KaIlyCTO» (CHMILIOKApIyCOM BOHIOUMM), 2 HOUHbIE 0a00UKU pearupyroT Ha
SAPKYIO0 OCNM3HY IBETYIMX B cyMepkax BUIOB. [I[poHMKasi B IBETOK 3a IMHINEH, ONBUIATENb
HEBOJILHO CTPSAXUBAET Ha ce0sl MbUIbIIEBbIEC 3¢PHA U YaCTh ATOU MbUIBIIBI MOXKET 3aTEM TaK JKe
«HEYATHHO» OCTaBUTb Ha PHUIbIIE IECTUKA TOTO K€ UJIH APYroro IBETKa, He 00s3aTeNbHO
Jla’ke I[BETKa 3TOro ke Buja. [Iuieil TakuM HaceKOMBIM CITYKUT JIN0O cama MbLIbIA, IH00, B
OOJIBIIMHCTBE CITy4aeB, HEKTap — CJajKas KUJIKOCTh, 0Opa3zyemasi pa3IH4YHbIMU 110
MPOUCXOKICHUIO CTPYKTYpaMH — HEKTAPHUKAMHU U CKaIUTHBAIOMIASCS B TTyOMHE BEHUMKA
WJIH B 0COOBIX TPYOUaThIX JIEMIECTKAX — IIMOPIaX, HApUMep y (PHaoK U KHUBOKOCTH.
OOBIYHO HACEKOMOOTBUISIEMBIH I[BETOK YCTPOEH TaK, UTO JOOUPAThCS 10 HEKTapa
MIPUXOJIUTCS, 33/IeBast 32 THIYMHKHI, KOTOPBIC B PSZC CIIydaeB CHAOXKEHBI CIIeHATEHBIMU
pearupyronMMHI Ha Takoe MPUKOCHOBEHUE MexaHu3MaMu. Harpumep, CTeHKH IbIJIBHUKOB
MOTYT HaXOJUThCS IO JaBJICHHEM, Kak Y kKaapMuu (Kalmia): cTouT 10 HUX JOTPOHYThCH,
KaK OHM B3PbIBAIOTCS U OCBINIAIOT FOCTS MbUIBLIEBBIMU 3€PHAMH.

Cpenu Takux IpUCIIOCOOIeHN I Hanboee yIUBUTENBHBI T€, YTO 00SCTIEYHBAIOT
IIEPEKPECTHOE ONBIIEHNUE, T.€. IEPEHOC MbUIbLIBI HA IECTHK IIBETKA HE TOTO K€ CaMOro
9K3EMIUISIpa pacTeHMs (3TO Ha3bIBAETCS CAaMOOIIBIIIEHUEM), a ipyroro. IlepekpectHoe
OTIBIJIEHUE BBITOJJHO TEM, UTO MOBBIIIAET pa3HOoOOpasue mpeacTaBuTeneii Buaa, a
CJIEIOBATEIbHO, U IAHCHI 3TOM TAKCOHOMHYECKOW TPYMIIbI B I1€JI0M, Ha BBIXKMBAHUE.
Brpouewm, Bonpeku MHeHUIO J[apBUHA, CAMOOIIBIJIEHUE TOKE HE BCETA BENIET K ACTpaJallti,
Y MHOTHE PACTEHUS MOCTOSIHHO UM TMOJb3YIOTCS. Y HEKOTOPBIX LBETKH BOOOILE HE
PACKpPBIBAIOTCS, U MbLIbIIA [TONA/IAET Ha ECTUK 0€3 KaKoro-i1rn00 BHEIIHETO NepeHOCUHKa.
OHako MEPEKPECTHOE OIBIIEHUE, T0-BUANMOMY, PAaCIPOCTPaHEHO 0o0Jiee MIMPOKO, AaXKe
CpeIy BETPOOMBLIAEMBIX BUIOB: Y MHOTHX M3 HUX LIBETKH OBIBAIOT JIMOO MECTUYHBIMH, JIN0O
THIYMHOYHBIMH (OAHOIIOIBIMH ), TPHYEM YaCTO OJTHU PACTCHHS ObIBAIOT YHCTO KEHCKUMH,
JpYyrue — YUCTO MYKCKUMH.

3o00¢hunuss — onblieHUE MPU TOMOIIM TO3BOHOYHBIX )KUBOTHBIX: ITUIIAMH (OPHUTOPHITHS,
areHTaMH OIBIJICHUS BHICTYAIOT TAKUE TITUIBI KAaK KOIMOPH, HEKTAPHUIIBI, MEJIOCIBI),
JETYYUMH MBIILIAMH (XMPONITEPOQHINS), TPhI3yHAMH, HEKOTOPBIMU CYMUYaThIMU (B
ABcTpanun), nemypamu (Ha Magarackape).

HckyccTBEHHOE ONBUIEHNE — MIEPEHECEHHE NBUIBLIBI C THIYMMHOK Ha IECTUKU IIBETKOB IIPU
MOCPE/ICTBE YEIOBEKA.

OnblIeHNe HEKOTOPBIX PACTeHU U3 ceMelCcTBa PAECTOBBIE MHOT/IA OCYIIIECTBIIACTCS C
IIOMOLIBIO YIIUTOK.

Pacckaxkute 0 aOMOTHYECKOM OTbLIICHUU ?

AOHMOTHYECKOE ONbLICHUE

Anemoghunus — ONBIIICHHUE C TOMOIIBIO BETPA, OYEHb PACIIPOCTPAHEHO y TPaB, OOJIBIIMHCTBA
XBOMHBIX U MHOTUX JIMCTBEHHBIX JIEPEBBEB.
T'uopogpunuss — onplUIeHUE IPU ITOMOIM BOJIbI, PACIPOCTPAHEHO Y BOJHBIX PACTCHUII.
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Oxoio 80 % Bcex BUJIOB PaCTCHUI NMEIOT OMOTHYCCKUH TUTI ONbUIeHHS, 19,6 % ONBUISIFOTCS
MIpY TIOMOIIA BETPA.

OnBUICHHUE BETPOM.

BeTpoorbinsiemMbie pacTeHUS 00pa3ylOT OTPOMHBIC KOJUYESCTBA JICTYIEH MBLUIBIBI: OOJTbITAS
€€ YacTh TepseTcs 0e3 MOJb3bl, U JIUIIh OT/ACTbHBIE MBUIBIIEBHIC 3epHA, CIIYYaliHO MTOTIaB Ha
PBUIBIE TIECTHKA B IIBETKE DK3EMILISIPA TOTO K€ BUJIA, 00ECTICUNBAIOT pa3MHokeHue. Takoi
CI0CO0 ONBUICHHS XapaKTePEeH I MHOTHX JICPEBhEB (HE TOJIBKO IIBETKOBBIX, HO U
XBOWHBIX), 371aKOB, OCOKOBBIX M HEKOTOPBIX XOPOIIO M3BECTHBIX COPHSIKOB, HAIPUMEDP
MOJIBIHU ¥ aMOpo3uu. VX neTydas mpuiblia criocoOHa BBI3BIBATH CEHHYIO JTMXOPAJIKY, OT
KOTOpO# cTpanatoT MHOTHE JItoau. OCOOEHHO OomacHa B TOM CMBICIIE I[BETYINAs B KOHIIE JIeTa
aMOpo3usl.

1.2.Pa3neJieHeE 110J10B YV IIBETKOBBIX PACTEHUM

Paznenenue nonoB y pacTeHU — O/IHO U3 IPUCIOCOOICHU, TOCPEACTBOM KOTOPOTO
OpeACTaBUTECIN PACTUTCIBHOIO HAPCTBA MBITAIOTCA HEC OOITYCTUTL CaMOOIIbIJICHHU .

Jlis mpotiecca Or101I0TBOPEHUS], TPOTEKAIOIIETO B I[BETKE, HEOOXOIUMO OMBLIEHUE —
MEPEHOC MBIIBIIBI K3 MHUILHUKOB Ha PHUIBIE I[BETKA.

Pazmmyaror JBa B Ja OIIbLJIICHU .

nepekpécmmuoe onviienue — MEePEHOC MbLIBIBI MEXKIY IBETKaMHU Pa3HbIX 0cO0Oei;
camoonvlienue — TEPEHOC MBUIBIIBI B TpeesaxX JaHHOTO [[BETKA MJIM JAHHOW 0COOH.

C noMo1po NepeKpECTHOrO ONBUIEHUS OCYIIECTBIISIETCSI OOMEH F'€HaMU; OHO OIPEEIIsIeT
1[eTIOCTHOCTH BUAa. CaMOONBLIEHUE 10 CPABHEHUIO C TIEPEKPECTHHIM OIBIJICHUEM BTOPUYHO,
OHO BBI3BAHO YCJIOBHUSMU CpPCIbI, H€6.HaFOHpI/I$ITHBIMI/I AJId ICPCKPECTHOTO OIBIJICHUA U
WUTPAET CTPAXYIOMIYIO0 (PyHKIHIO, HO C TOYKH 3PECHUS IBOIIOLHH SBIISICTCS TYMMUKOBBIM MTyTEM
pa3BUTHUSL.

IlepBble MOKPHITOCEMEHHBIE PACTEHUS, 10 BCEi BUIMMOCTH, ObLIH 000ETIONbI, YTO
croco6cTBOBaIO camoonblieHu0. [lo3Hee pacteHus BIpaboTaiu NpucrnocoOIeHus o ero
HEJONYIIEHNIO, OJTHUM U3 HUX CTAJIO PA3/EIECHUE MOJIOB.

J1laTh MOHATHS O ABYIOMHOCTH?

Jl6y0omHocmb — OCHOBHOM CITOCOO COBPEMEHHBIX PACTCHHI HE IOMYCTUTh CAMOOITBIJICHUS;
KEHCKUE M MYXCKUE I[BETKU B 3TOM CITydae HaXOJATCs Ha Pa3HbIX 0CO0SX («B JABYX JIOMax»).
310t cnocod d(xheKTHBEH, HO MOJIOBHHA MOMYISIIMU B 3TOM ciiydae He JaéT ceMsH. K
JBYJOMHBIM pacTEHUSM OTHOCSITCS: MBa, KpanuBa ABYIAOMHas, JaBp, 00JIenuxa, oMena,
OCHHa, cliapa, TOIOJIb.

O0HOOOMHOCMb — KEHCKHE U MY)KCKHE I[BETKH HAXOJATCS Ha OJTHOM 0coOU («B OJHOM
noMey). Yalre BcTpedaeTcs y BETPOOIBLISEMBIX pacTeHUH. OTHOTOMHOCTD YCTPaHSIET
aBTOTaMUIO (OMBUICHHE PHUTBIIA MBUTBIION TOTO YK€ I[BETKA), HO HE MPEAOXPAHSIET OT
relToHoraMuu (OIMBUICHHS PHIIBIA TBUIBIION IPYTUX IBETOB TOM ke ocodn). K oqHO1OMHBIM
pacTeHusiM oTHOCSTCs: apOy3, Oepésa, Oyk, Tperkuii opex, 1y0, KyKypy3a, JICNMHA,
JMMOHHUK, OTYpeIl, 0JIbXa, THIKBa, XJICOHOE JePEBO.

NmeroTcs Taroke u Ipyrue TUIIBI pacpeesieHUsl MOI0B:

AHOPOMOHOIYUsL — MYKCKUE B 000CTIObIe IIBETKH HAXOISITCS Ha OJTHOM U TOH Ke 0Co0n
SUHOMOHOIYUSL — HKCHCKHE U 000ETIOJIbIC IIBETKA HAXOMATCS HA OAHOW M TOH ke 0COOU
aHOpoOusYuUss — MYKCKHE U 000€ToIbie IBETKH HAXOATCSI Ha Pa3HbIX 0CO0sX
SUHOOUIYUsL — JKEHCKUE U 000€TI0JIbIC IBETKH HAXOATCS HA Pa3HBIX 0CO0SX

mpusyus, A Mpéx OOMHOCHb — 00O0CTIOIbIC, )KEHCKIE U MY)KCKIE [IBETKHA HAXOAATCS HA
pa3HbBIX 0COOSIX.

[pumepHo y 75 % BUIOB IIBETKOBBIX PACTEHU IIBETKH 000€TIONbI (TepMadpOaUTHBI); U
JUIIb OKOJIO 25 % BHUA0B BETKOBBIX PACTEHUI UMEIOT pa3ieabHONoIbIe IBETKHU| 1 ].
OTtaenbHbIE 0COOM HEKOTOPBIX BYJOMHBIX PACTCHUH, HAIPUMEP KOHOILUIH, TIPH
OTIPEICIIEHHBIX CTPECCOBBIX YCIOBUSX MOTYT MPOM3BECTH IIBETKH 000UX ITOJIOB, TO €CTh
CTaTh OJTHOJIOMHBIMH.
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HekoTopble mpuMepbl pa3HbIX TUIOB ONBUICHUS

Tomarts! ((hakyTbTaTUBHOE CaMOOMIBLUICHUE) — IBETKH UMEIOT U IECTUKHU, U ThIYNHKH.
THIYMHKN CPOCTHICH TaK, YTO B OOJNBIIMHCTBE CIy4aeB MECTHK OTUIOOTBOPSIETCS
COOCTBEHHOI IMBLIBIIOM.

Tomnonk u obnenuxa — ABYAOMHBIE PACTCHUS: HA OHUX — MYKCKUX — JEPEBbIX UMEIOTCS
TOJIBKO IBETKH C IBUTBIIOH, )KEHCKHE IEPEBbS TAOT TUIOAKI (Y TOTIOMS B BUAE ITyxa). Ecim
BBIPAIMBATh U3 YEPEHKOB TOJILKO MY)KCKHE TOMOJIS, TO MOYKHO U30aBUTKCS OT IyXa.

VY obnenuxu HY’)KHO 00pan@aTh BHUMAaHUE Ha TO, YTO TIJIOJBI JAIOT TOJBKO KEHCKHUE KYCTHI,
HO €CJIM TTOOJIM30CTH He OY/IeT MY)KCKOTO KycTa OOJIEUXH, TO U KEHCKOE pacTeHUE HE
CMOXeET J1aTh 10/10B. O0bIyHO Ha 10 5KEHCKUX KYCTOB JOCTATOYHO OAHOTO MYKCKOTO.
Kykypy3a — oaHOI0MHOE pacTeHUE ¢ OJJHOIOJIBIMU LIBETKaMU. My)XCKu€ LIBETKH COOpaHbl
Ha BEepXYIIKEe METEIKOM, )KEHCKUE — Ha CTBOJIE MoYaTkaMu. Tawke OJHOJOMHBIMU
pacTeHUsIMU C OJTHOMOJIBIMU [IBETKAMU SIBJISIFOTCSI THIKBEHHBIE — OTYPIIbI, THIKBA U T. M. Y
HHX Ha OJTHOM PAaCTEHUU PACTYT I[BETKU PA3HOTO THUIIA, XOTSI BHEIIHE ¥ HE TaK CHIIBHO
otnuyaronmecs. Ho Myckue 1IBETKU MOCIE OMBUICHUSI OTMUPAIOT U OTHajgaroT. M3 jkeHCKux
K€ BBIPACTAIOT TIOBI.

1.3.CTpoeHye NBEeTKA H ONbLJIEeHHUE.

Bo mHoOrmx IBCTKaX ThIYMHKU CO3PCBAIOT PAHBIIC UJIU MO3KE INICCTUKOB, TaK YTO
CaMOOIIBIJICHUEC Y HUX HCBO3MOKHO, OJHAKO IIbLJIbIa MOXET IEPCHOCUTHCA Ha I[pyFOﬁ
SK3EMIUISIP TOTO e BUJA, IECTUKU KOTOPOTO BITOJIHE TOTOBHI €€ MPUHSTh. Hampumep, y
mandes (Salvia) cuIbHO BBITSHYTBINM U M30THYTHIN KOPOMBICIIOM TBIIBHUK KaXKIOW THIYMHKH
HAITOMUHAET phlYar: Bjie3as B TPYOKy BEHYHMKA, HACEKOMOE HEM30S)KHO HaKUMAET TOJIOBOKH
Ha ero KOpoTKoe IJIe40 — [UIMHHOE OMYCKAeTCs, MPUKACACTCS K CIMHE HACEKOMOTO U
OCTaBJIIEeT Ha Hel MOPU IO NBLIBIBI. B 60.]166 CTapbIX IBCTKAX MBIJIBHUKU YK€ ITYCThI, 3aTO
IIECTHUK BLIrHOaeTCsA )IerfI TaK, 4YTO €TI0 PbUIbLEC HAXOAUTCA KAaK pas3 TaM, A€ JOJIKHA
MOSIBUTHCA 3allaYKaHHAs! MBUIBIION CIIMHA OMBLIUTENS. TpyOuaThie IIBETKH OJTHOTO U TOTO KE
BUJia ICPBOIBCTA 6BIBaIOT ABYX TUIIOB:Y OAHHUX 3K3CMIIISIPOB MBIJIBHUKU PACITIOJIOKCHBI
BBIIIIE YCThSI TPYOKH, a PhUIBIIE TIECTUKA — B TIIYOMHE, y IpYrux — Hao0opoT. [Iponesas
TOJIOBOH BIepe/ B TPYOKY 3a HEKTapOM, HACEKOMbBIE B MIEPBOM CITydae MavyKatoT MbUIBIION
TOJIBKO CIITMHY, 4 BO BTOPOM — TOJIBKO T'OJIOBY U OCTAaBJIAIOT TOTOM IIbUILIY COOTBETCTBCHHO
TOJIKO Ha JJMHHBIX UJIU TOJIbKO Ha KOPOTKUX IMECTUKAX, T.€. YK€ Ha JAPYTUX PACTEHUSIX.

Y HeKOTOpBIX (HAIOK HA OJTHOM M TOM >K€ PACTEHUH OJHH IIBETKU XOPOIIO 3aMETHEIE,
CIIOCOOHBIC TOJIBKO K IMEPEKPECTHOMY OMBUICHHIO, a IPYTUE MEJIKHUE, HEPACKPHIBAIOIIMEC —
JUISL HUX BO3MOYKHO TOJIBKO CaMOOIIBUICHHUE; IOCIIEIHUE, KCTaTH, 0oiee ma0a0BUThL. CaMblit
CJIOKHBIN MEXaHU3M, 00€CIIeUNBAIOIMI TEPEKPECTHOE OMBUICHNE, BOSHHUK Y OOJIBIIMHCTBA
BUJIOB OpXHCH. B 1IeHTpe nX BEeTKAa HaXOAUTCS T.H. KOJIOHKA M3 €IMHCTBEHHOUN THIYMHKH,
cpocielics ¢ mecTukoM. [IpIbIeBbIe 3epHa 00BEIMHEHBI B MEIIIKOBU THBIE MACChl —
noyummHuK. Kakias 13 HUX HaxoAUTCS B CIICIMAIIBHOM YIIIYOJICHUU U CHaOKeHa HOXKKOM,
KOHEI] KOTOPOil CBs3aH C JUIKUM IMCKOM (Tpuinumnansiiem). [Ipununaneiie npukpeniseTcs K
MOCETUBIIEMY 1IBETOK HACEKOMOMY HACTOJIBKO TOYHO, YTO BCSl Macca MbLIbIBI MOKET
OKa3aThCsl TOJBLKO HA PBHUIBIIE MECTHKA APYroTO I[BETKA TOTO K€ BUA.

2. OINIOAOTBOPEHHME
J71s1 oCyIIeCTBIACHUSI OILUIO0OTBOPEHUS HEOOX0IMMBI JIBA YCIIOBUSI: 3peliast )KM3HECIIOCOOHas
MBUIBLIA, TOTIABINAS Ha PBLIbIE TECTUKA, U CPOPMUPOBABIIHIICS 3apO/IBIIIEBBI MEIIOK B
ceMs3auaTke.
Pacckaxure 00 omronorsopeHun?
Haunbonee cnoxxHo ycTpoeHHast 4acTh 1[BeTKa — necmuk. OH COCTOUT U3 OJJHOTO UITU
HECKOJIBKHX IIJIIOJOJIMCTUKOB, Ha CTCHKAaX KOTOpI)IX HaAXO0OATCS 3a4aTKHN CEMSH — CEMSIITIOYKU.
Cemsanouku cOCpeIOTOUYCHBI B HUKHEN B3AYTOM YaCTH MECTHKA, Ha3bIBAEMOM 3aBS3bI0, a
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BEPXHsISI €r0 4YacTh 00pa3yeT 0oJjiee Wik MEHee OOIIMPHYIO U JIUTTKYIO «I10CaT0YHYIO
IUIOIIAJIKY» JJIsl IBUIBLIBI — pbuUIblie. HacTo OHO MOJHMMAETCs HaJ 3aBs3bI0 HA
CTepKHEBUIHOM cTOJIOUKe. [lomaB Ha PBUIBIIE, MBLUIBIIEBOE 3€PHO MOIYYaeT U3 HETO BOAY U
MU TATEJIbHBIC BEIIECTBA U MPOPACTAET MBLIBIEBON TPYOKOH, KOTOpasi MPOHUKAET B 3aBs3b U,
B KOHEYHOM UTOTE, B CEMSNOUKY. TaM OHa MPOPBIBAETCS U BHICB 000K/IAET ABE MY>KCKHE
rametbl. O1HA U3 HUX CIIMBAETCS C HaXOSIIEHCS] B CEMATIOUKE AUIIEKIETKON — MPOUCXOAUT
OIIOZIOTBOPEHME M BOSHUKAET 3UT0Ta, JAl0llas Hayalo HOBOMY pacTeHuro. 13 3urotel
pa3BUBAETCS 3apOAbILI, a U3 OKPYKAIOIMX €ro TKaHEW 3arac MUTATEIbHbIX BEIECTB s
Hero (BO MHOTHUX CITy4asix 3TO SHJOCIIEPM) U 3alMTHAsT 000I09YKa — CEeMSIITOYKa
MIPEBPALIAETCS B CEMSL.

Takum 00pazom, OMIOAOTBOPEHHE U PAa3BUTHE CEMSH MTPOUCXOJIAT BHYTPHU 3aBs3u. VIMeHHO
3TOM CTPYKTYpE 1IBETKOBBIC PACTCHUS, HA3bIBAEMbIE TAKKE MOKPHITOCEMEHHBIMU, B
OCHOBHOM U 00S13aHbI CBOMM 3BOJIIOLIMOHHBIM YCIIEXOM. 3apO/IbIII BHYTPH CEMEHU MOXKET
HAaXOJUTHCS B COCTOSIHUM ITOKOSI MHOTHE HEJEJIN, MECSIIBI M 1a)K€ TO/Ibl: OH 3allMILEH OT
BHEUIHUX BO3/ICHCTBUI CEMEHHOM KOXKYpOi M CHa0KeH 3a1lacoM IHIIM; TPH OJIarONPUSTHBIX
YCJIIOBUSIX OH HauHET PacTH, 32 CYET BHYTPEHHUX PE3epBOB OBICTPO YBEIMYUBAsI B pa3Mepax
CBOU 3a4aTOYHBIE CTPYKTYPBI, U MPEBPATUTCS B IPOPOCTOK. DTOT MPOLIECC HAZBIBAECTCS
npopacmanuem cemeru. Pazmepbl ceMsiH y IBETKOBBIX BECbMa pa3HOOOpPa3HbI — OT
MHKPOCKOITUYECKUX Y OPXUJIEH 10 OTPOMHBIX Y KOKOCOBOM manbMbl. OJIHO pacTE€HUE MOKET
00pa30BBIBaTh KOJIOCCATLHBIC WX KOJTMYECTBA: TIOIOPOKHUK M TACTYIbSI CyMKa — OoJiee MATH
TBICSY B TOJI, TTOJIBIHL OOBIKHOBeHHAas (Artemisia wulgaris) — 6onee musutnona. Hekotopbie
CeMeHa CheI0OHBI, HEKOTOPBIE SAOBHUTHI, HEKOTOPbIE HACTOJIBKO TBEP/BI, UYTO UX HE
paspes3arb u HO)koM. DopMa U OKpacka MX caMble pa3HOOOpa3HbIe, OHU OBIBAIOT MIIAJKUMH U
MOPIIMHUCTBIMU, JTUTTKUMHU U BOJIOCUCTBHIMH.

To, 4TO ceMeHa coiepsKaT 3armac MUTATEIbHBIX BEUIECTB, IMMPOKO HCIOIB3YEeTCs YETOBEKOM.
[TmeHNYHYIO MyKy, KAaCTOpPOBOE Macilo M, HalPHMEp, caxap, COACPIKAIMIICS B 3epHaX
CITaJIKON KYKypY3bl, — BCE 9TO MBI IIOJTy4aeM M3 dHAOCIEepMa ceMsiH. B apyrux ciydasx
3aIacHbIe BEIIECTBA HAXOASITCS BHYTPU CaMOTO 3apOJIBIIA, B €r0 MSCUCTBIX CheIOOHBIX
cemsnonsx. Tak, Harmpumep, OOCTOUT JETI0 y COH, apaxuca, (acou u ropoxa, ceMeHa
KOTOPBIX JIMIIEHBI YHIO0CIIEpMA.

3. IJ104bI
[Tnox - oOpa3zoBaHMe, BOZHUKAIOIIEE U3 3aBSI3U MOKPHITOCEMEHHBIX PACTEHMI Ioce
OTLIOJIOTBOPEHUS STHIIEKIIETKH U CITyXxaiiee it (GopMUPOBaHMS, 3aIMTHI U PACIIPOCTPAaHEHUS
3aKITIOYEHHBIX B HEM CEMSH.
Iloka cemeHa BHYTpH 3aBsI3U CO3PEBAIOT, caMa OHA TAKKE M3MEHSETCS U IMPEeBpalaeTcs,
WHOT/Ia BMECTE C IPYTMMH YacTSIMH I[BETKa, B 1107, CTeHKa ero, Ha3plBaeMast
OKOJIOTIIOJTHUKOM, MOJKET OBITh COYHOM, CYXOH, COCTOSITh U3 CIIOEB Pa3IUIHOMN
KOHCHCTEHIIUH U HECTH Pa3IMYHbIe MPUAAaTKU. PasHooOpasue mi1010B HACTOIBKO BEJHKO, a
WX MPOUCXOKICHHUE U COCTABHBIE YACTH TaK HEOHOPOHBI, YTO HE CYIIECTBYET HE TOJIBKO
oO0Ienpu3HaHHON Ki1accu PUKaMU, HO AaXe M €IMHOTO ONPEAETIEHHUS CIIOBA «TLIO/I».
OKOIIOTIIOTHUK - 000JI0UKA TUTOJ[a PACTeHUH, OOBIYHO (opMUpYeMasi CTCHKAMHU 3aBSI3H.
OKOJIONJIOJHUK COCTOUT U3 TPEX CIIOEB: HAPYKHOTO (IK30Kaprma), cpeaHero (Me3okapra) u
BHYTpPEHHETO (3HJ0Kapna). Paznuuaior cyxue v COYHbIE OKOJIOTLIOAHHUKH.
Kapnonoeus - paznen Mopdoioruu pacTeHui, U3y4alonpil mI0Ibl U ceMeHa. I eokapnus -
CBOMCTBO pacTeHU 00pa30BbIBATH IJIOJIbI M CEMEHA B IMOYBE MM HaJ HEIO HA HEKOTOPOM
pPacCTOSHUU OT MAaTEePUHCKON 0co0u. Pa3nuyaroT HeCKOIbKO (GOpPM TeOKapIuu:
ABTOKPHUIITOXOPHIO, COOCTBEHHO reOKapIHio, 0a3uKapIuio U aM(pUKAPITHIO.
I'emepokapnus - Hanu4re y OJJHOTO UTOTO K€ PacTeHHUsI ILJI0JI0B, Pa3IMYHBIX 1O (opme
W/WJIH OKpacKe.
Ilapmenozamus - pa3BUTHE ILIOIOB PACTCHHS O€3 OTLIOIOTBOPEHHUS IIBETKA.
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Ilapmenoxapnus - oopazoBanue (0eCCEMEHHBIX) IIOIOB PACTEHUM 0€3 OTUIO0TBOPCHHUSI.
[NapTeHoKapnuyecKue M0kl YaCTO 00IAAI0T JIYYIIMMH TaCTPOHOMHYECKUM U KaueCTBaMHU,
u Gosee y1OoOHBI 7151 TEXHOJIOTUYECKOH 00paboTKH.

Ionukapnus - CBOMCTBO paCTEHU N, HEOAHOKPATHO LIBECTHU U MJIOJIOHOCUTH B TEUEHUE CBOEH
YKU3HU. BOJTBIIMHCTBO MHOTOJICTHUX PaCTeHUN 001a/1aeT CBONHCTBOM MOJIMKAPITHH.
Ilpocmoti ni1ood - N0/, pa3BUBAIOIIMICS U3 OJHOTO MECTUKA B I[BETKE.

CroorcHblil n100 - TIIOT, PA3BUBAIOIIMNACS M3 HECKOJBKUX MECTHKOB OJHOTO I[BETKA.
Counsiii n100 - IO/, UMEIOIMIA XOPOIIO Pa3BUTYIO MAKOTH C OOJNBIIMM KOJHMYECTBOM COKa,
COJIepoKallleTO pa3IuyHbIe KUCIOTHI U caxapa.

Cyxoii n100 - mIoJ, He UMEIOIMN COYHON MSKOTH U COJAEPKAIIMK OJTHO, HECKOJIBKO HJIH
MHOTI'O CEMSH.

3.1. Kaaccnd ukanus mioaoB.

bo6 - MHOTOCEMSIHHOM OJTHOTHE3IHBIH T1J10/1, BCKPBIBAIOIIMIACS 110 IBYM IIBaM, C CEMEHAMHU,
pacrojIoKEHHBIMHU Ha CTBOPKAX IIOJA: TOpoX, 000, ¢acois u T.1.

Bucnonnoonux - 1poOGHBII 0IHOCEMEHHON pacnaJarolMiics MHOTOTHE3AHBIN T1JIOA:
MOPKOBb, YKPOT U T.II.

I'panamuna - MHOTOCEMEHHON MHOTOTHE3IHBIN BCKPBIBAIOIIMIACS TIPU CO3PEBAHUU IO C
KOKHICTBIM OKOJIOIIIOJHHKOM.

JKenyowb - HeBCKPHIBAIONMICS, OJJHOCEMEHHOH IO C KOKUCTHIM OKOJIOTIOAHUKOM,
MOTPYXEHHBIM B KPBIIIEUKY (TLIIOCKY).

3emnsiHuuuHa - MHOTOOPEIIIEK Ha Pa3poclieMcsl MPU CO3PEBAHUN MSICCTOM IIBETOJIOXKE.
3epHosKka - OTHOCEMSIHHOM MJI0J] C TOHKMM OKOJIOINIOAHUKOM, MJIOTHO MPHUKATBIM K CEMEHU
U CpacTaIOUMMCS C HUM TOJIBKO Y OCHOBAHMSL: POXKb, MIICHUIA, SMMEHb U T.II.

Kopobouka - BCKpBIBAIOMMICS KPBIIIEYKON, OTBEPCTUAMHU WJIM PACTIATAIONIMIACS HA YaCTH
OJHOTHE3AHBIM NI MHOTOTHE3IHBII MHOTOCEMEHHOM ILJIO/: MaK, TIOJIbIIaH U T.II.
Kocmouka - BHYTpeHHSIS1 OJIpeBECHEBIIAS YaCTh MJI0]]a KOCTSAHKH, OKPY>KaroIlasi CeMsl.
Kocmsnka - oTHOCEMEHHOM HEBCKPBIBAIOIMICS OJTHOTHE3IOBOM IO C TBEPIBIM
BHYTPUIIJIOJHUKOM M TIJIEHYAThIM OKPAILIEHHBIM BHEMJIOIHUKOM.

Kpovinamka - MHOTOTHE3IHBIA OJJHOCEMEHHOM MJIOJ] C KOKUCTHIM OKOJIOTLIOTHUKOM,
HMMEIOIIMM BBIPOCTHI: BSI3, Oepe3a, KIIeH | T.II.

Jlucmoeka - MHOTOCEMSIHHOM BCKPBIBAIOLMICS 110 OJHOMY IIIBY OJHOTHE3AHBIMN IO,
JloowcHble nodsl - yCTapeB. - TIJI0/IbI, B 00pa30BaHU M KOTOPBIX KPOME 3aBSI3U MPUHUMAIOT
y4acTHe pa3pocuieecs IBETOJ0XKE, OCHOBAHU S THIYMHOK, JICTIECTKOB, YAIlICIUCTUKOB.

Opex - HEBCKPBIBAIOLMICS OJHOTHE3IHBIN UJIU JBYTHE3IHBIA OAHOCEMEHHOM IJIO C
JEPEBSHUCTHIM OKOJIOTJIOAHUKOM: JIUTIA, KOHOTIJIS | T.11.

Ilomeparey - MHOTOCEMEHHOW MHOTOTHE3HBIH TIJI0]T, COCTOSIIIMA U3 TPEX CJIoeB: (maBeno,
anp0eI0 Y MyJbIbI: anelbCUH, MAaHIAPHH U Jp.

Cemsanka - OTHOCEMSTHHOW HEBCKPHIBAIOIIMUCS TIJI0]T ¢ KOKUCTHIM OKOJIOTIIIOHUKOM. YacTo
CEMSHKa MMEET BBIPOCTHI (XOXOJIKH, IMITHAKH): TTOJCOTHEYHUK, OTyBaHYUK U T.JI.

Cmpyuok - MHOTOCEMEHHOM TIJI0]T, COCTOSIIIIMI U3 IBYX CTBOPOK, Pa3AeNEHHBIX MIEHYATOU
neperopoikoii. B cTpydke ceMeHa pacmosiararoTcsi Ha Ieperopojke: Kamycra, pera, peauc u
T.0.

TvikeuHa - MHOTOCEMEHHOW MHOTOTHE3IHBIN IIJIOI;

- C TBEPJOU WU MATKON KOpPOMH;

- ¢ TpyOOii WM PBIXIION MSAKOTHIO;

- C IPEBEHEIOIIMM ITPU CO3PEBAHUH OKOJIOTIJIOIHUKOM.

ThIKBHHA - TIJIO/ THIKBBI, OTYpIa U JPYTUX KyJIbTYD.

L]enobuil - CHHKapIIHBIN CYXOH TUIOA U3 IBYXILIONOJMCTUKOB, paCIadalOIIMIICs Ha YEeThIpe
YacTH.

L{unopoous - MHOTOOpEIIIEK B BOTHYTOM Pa3pOCIIEMCs IIPH CO3PEBaH MU I[BETOJIOKE:
IIMITOBHUK.

A610K0 - COUHBIN, MHOTOCEMEHHOM, MHOTOTHE3/IHBIN, HEBCKPHIBAIOIIM I CA TII01 IOJIOHH,
TpyIibl, pssOWHBI U 1p. [Ipu co3peBaHmny S010Ka TKAaHB OKOJIOTIJIOMHUKA U epEeHITUPYETCS
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Ha HApYXHYIO COYHYIO U BHYTPEHHIOKO XPSAIEBUIHYIO WM KOKUCTYIO. B HEKOTOPBIX
CIIy4asiX TKaHb OKOJIOTUJIOJHUKA CTAHOBUTCSA LEJTMKOM JePEBSIHUCTON. MHOTHE SI0IOKI
CheHOOHBI.

A200a - MHOTOCEMEHHOM OJTHOTHE3IHBIN UM MHOTOTHE3THBIN HEBCKPBIBAIOIIMIICS TIJIO/I.
Anokapnusie n100vl -BOZHUKAIOT U3 IIBETKOB C allOKApIHBIM ruHeneeM. CaMblit
MPUMHUTHUBHBIHN, UCXOTHBIN TUII TAKOTO TIOAA — MHOTOJIMCTOBKA, TIPEICTABJISAIONAS COO0M
coOpaHUe JTMCTOBOK.

Ilepukapnnvie nioosi — pa3BUBAIOTCS U3 IBETKOB C MEpUKAPIHBIM TuHeneeM. Cpean HUX
BCTPEYAOTCSI MHOTOCEMSHHBIE U OJJTHOCEMSIHHBIE, BCKPBIBAIOIMECS U HEBCKPBIBAIOLLMECH,
BepxHUE U HUKHUE. K HCXOIHBIM THIIaM TaKUX IJI0/10B MIPUHAJJIEKAT IEPUKAPITHbIE
KOPOOOYKU U CTPYUKH.

Me3uxapnnvle n100vi-00pazyroTCsi U3 IBETKOB C ME3UKAPIHBIM ruHeneeM. OHU CyXue U
CEMEHa B HUX HaXOJITCS Ha LIEHTPATIbHOUM KOJIOHHE. ICXOHBIM THIIOM ME3MKAPITHOTO I1J10/1a
SIBJISIETCST KOPOOOUKa.

3.2. Tunnl nJ1010B.

[Momepaner, i reciepuuid, — 0COOBIN THIT STOAOMOA00HOTO JI0/AA, CBOMCTBEHHBIN
LUTPYCOBBIM, B YaCTHOCTH all€JIbCUHY; €ro KoXKypa (LleZipa) U COYHasi MAKOTb 00pa3yloTcs U3
CTEHOK 3aBsi3U. Y S0JI0Ka MSCUCTAas YacTh — IPOM3BOJIHOE IBETOJIOKA; B HEE TTOTPYKEHA
3aBs3b, (POPMHUPYIOIIAST TOJIHKO IEHTPAIBHYIO YacTh TUIOJA C CEMEHAMHU. B KOCTSHKE CIIMBBI U
MSICHCTast MSIKOTh, M TBEpJIasi KOCTOUKAa 00pa30BaHbl CTEHKOM 3aBsI3U; €AMHCTBEHHOE CeMs
HaXOAUTCS BHYTPHU KOCTOUYKH. Y MaTUHBI U 3eMJISIHUKH T1J10]] COOPHBIH, pa3BUBAIOIIMICS U3
OJTHOTO IIBETKA CO MHOTUMU MECTUKAMHU. Y WHXKUpPa M aHaHAca YIOTPEOISIOTCS B U HE
TJIOMBI, @ COTLIOAMS, 00pa30BaHHBIE MHOTUMH IIJIOTHO YITAKOBAHHBIMH I[BETKAMH U
OKpPYXKAIOLMMH UX YacTSIMH COLIBETHUSL.

3.3.Pa3zHoo0pa3ue ILJI00B.

[Tnox anenbcuHa, Ha3pIBAEMBIN TeCIIEPUINEM UM ITOMEPAHIIEM, U TIJIOJ] BUHOTPaJia — Aroja
— 00pa3yroTcs TOJIBKO W3 3aBSI3M; IO BUIIIHU — KOCTSHKA — TOKe. B mocieqHem ciiydae u
COYHAas CheJI00HAs YacTh, U TBEpJast KOCTOYKA — Pa3IMYHbBIC CJIOM OKOJIOTIIOTHUKA,
oKpyxaromme cems. S010k0 00pazoBaHO 3aBs3bI0, MOTPYKEHHOM B OCHOBAHHE I[BETKA —
IBETOJIOkKE — U cpociieiics ¢ HUM. COYHOM 9aCTH 3TOTO IUIOAA COOTBETCTBYET HMEHHO
IBETOJIOXKE, @ COOCTBEHHO 3aBSI3M — TOJIBKO KOXKHCTBIN «OrphI30K». To, 4TO MPUHSTO
Ha3bIBATh IJIOJIOM y IIMIIOBHUKA, TAKXKE I[BETOJNIOXKE, pa3pocCIieecss B MICHUCTYIO
KyBILIMHYATYIO CTPYKTYpPY, BHYTPU KOTOPOW HAXOAATCS HE ceMeHa (KaK MPUHSTO CUUTATh), a
MHOKECTBO OPEIIKOB, CPABHUMBIX 10 IPUPOJIC C BAHOTPATUHAMH HJIA ITIOMEPAHI[aMH 1
COJIEpKaIMX 10 OJHOMY ceMeHU. TakuM 00pazom, 371eCh MOKHO TOBOPUTH O CIIOKHOM, UITH
cOOpHOM, TUTOJIE — MHO200pewKe. B 00pa3oBaHNH KaKOTO OpEIka IMAITOBHUKA yIaCTBYET
OJIVH IIJIOJIOJUCTHK, a KaXKJI0ro I11710/1a SI0JJOHH U arelbCuHa — HECKOJIBKO TIOIOTHCTHKOB,
CpoCIMXCS MEXITy cOO0H B OJTH IECTHK C MHOTOTHE3IHOM 3aBsi3bl0. Cheo0Hast 9acTh
(GEMIIIHUYMHBD) TAKOKE HE COOTBETCTBYET 3aBSI3U: 3TO TOXKE pa3pocIeecs IIBETOIOXKE,
BBITTYKJIasi TOBEPXHOCTh KOTOPOTO MOKPHITA HE CEMEHAMU, & Pa3BUBAIOIIMMHUCS U3
OTACJIBHBIX IMJIOOO0JINCTUKOB OpeH_IKaMI/I C CCMCHaAMHA BHyTpI/I OHﬂTb Hepe,u HaMHnu
MHOTOOpCIICK. B IBeTKe MaIMHBI, KaK W 3eMJITHUKA, MHOXKECTBO HE CPOCIIIMXCS APYT €
JPYroM IIJIOJIOJMCTUKOB, @ 3HAYMT, U 3aBsi3ed. Kakaas u3 HUX 1aeT Hayalio MajIeHbKOU
COYHOM KOCTSIHKE, KaK Yy BHIIHH, 2 BCE BMECTE OHH CPACTAIOTCS MEXIy co00i B COOpPHBIH,
WJTY CIIOXKHBIH, TUI0 — MHO20KOCMAHKY. IO MaTHbBI BHEIIHE OYEHb TTOX0XKH Ha
COILIIO/IUSI IISIKOBUIIBI: PA3HUIIA B TEPMUHOJIOTHH OOBICHIETCS TE€M, UTO MOCIETHUE
pPa3BHBAIOTCS U3 3aBS3CH HE OJHOTO I[BETKA,  MHOTUX I[BETKOB, COOPAHHBIX B KOMIIAKTHYIO
kucTh. Corutoane aHaHaca o0pa3yeTcsi aHaAJIOTHYHBIM 00pa30M, OJTHAKO CheI0OHAs €ro 4acTh
COCTOHT HE TOJBKO M3 IIOTHO YITAaKOBAHHBIX MPOU3BOJHBIX MHOTHX [IBETKOB, HO U U3
CpOCIHI/IXCﬂ C HUMH U CTaBIIIMX MSCHUCTBIMHU BCTCTATUBHBIX ‘{aCTeﬁ COIBCTHUA. I/I3 COIIBGTI/Iﬁ
JormyxXa ¥ TypHUIIHHUKA TOXKE 00pa3yrOTCsl COILIONUS (MHO20CeMsAHKIL): OHU HE COUHBIE, a
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CyXue, OKpY)KEHHBIC JIUCTOYKAMHU OOCPTKH C IIETIKUMHU KPIOYKAMH Ha BEPXYIIKE KaXKJI0TO.
MHorue n104b! MEJIKUE U HeChe10OHbIE, TO3TOMY B IPOCTOPEYbE UX YAaCTO Ha3bIBAIOT
«CEMEUKaMM», XOTsI 110 MPOMCXOXKACHUIO0 OHU COOTBETCTBYIOT LIEJIOMY aIl€JIbCUHY WU
sI0JI0KY, a HE TOJIbKO HaXOJIMMCsS BHYTPU HUX ceMeHaM. bosee Toro, kaxmaoe «ceMeukoy,
CKaXkeM, MOJCOJIHEUHHNKA UM OJJyBaHUMKa 00pa30BaHO HE TOJIBKO CEMEHAMHU U 3aBSA3BI0, HO
U JPYTMMH 4acTSIMU MEJKUX [IBETKOB 3TUX pacTeHUi. B yacTHOCTH, «@1apalroTHK»
OJlyBaHUMKa 110 CBOEH MPUPOJIE COOTBETCTBYET HaleaucTikaM. [1noas! rperkoro opexa
TaKKe HEOJHOPOAHBI 10 TPOUCX0XKICHUIO: B UX PA3BUTHH Y4aCTBYET HE TOJIBKO 3aBS3b, HO U
apyrue 4actu 1Betka. CoOOCTBEHHO TOBOPS, 3TO HE OPEXH, a KOCTSIHKHU, KaK Y BULIHU UJIH
IIEPCHKA, TOJIBKO Hapy)KHas MACUCTasl 4acThb IJI0Ja IIPU CO3PEBAHUH BBICBIXAET U
OTBAJIMBAETCS OT KOCTOUYKH.

OTU IpUMEPHI IEMOHCTPUPYIOT CI0KHOCTH, C KOTOPHIMU CTAJIKUBAOTCSI OOTaHUKH, MBITASICh
BbIPA0OTATh KIACCU(UKALIMIO IJI00B, YAUTHIBAIOUIYI0 HE TOJBKO UX OKOHYATEIbHOE
CTpO€HHUe, HO U 0coOeHHOCTH (popMupoBaHus. YacTo BeTpevaroleecs B 00MX0/1€ pa3/ieieHne
TIJI0/JIOB Ha OBOIM M (PYKTHI BOOOIIE HE MMEET HAaydHOTo cMbIcia. boee Toro, ecnu
«ppyKkT» B OOLIEIPUHATOM IMOHMMAHUH €Ie COOTBETCTBYET IIJIOLY, TO K «OBOIIAM» OTHOCAT
HE TOJIBKO TUIO/IbI, HO M APYTHE CheT0OHbIE YaCTH PACTCHUM.

4. Cemsn
4.1. ®U3n0JI0THsT CEMSH.
Poct apeBecHoro pacteHusi 0OOBIYHO HAYMHAETCS C MPOPACTAHUS CAMOTO BaXKHOTO OpraHa
pa3MHOXeHUsl, ceMeHH. CyllleCTBEHHAas 4acTh CEMEHU - dKUBOU 3apO/IbIll, TOATOMY OCHOBHOE
BHHMaHHE NPU 00pabOTKe U XpaHEHUU CEMSH YENSIeTCsl CO3IaHUI0 YCIOBUH,
o0ecreunBaroImMX KU3HECITOCOOHOCTh 3aPO/IBIINA, XOPOIIYI0 BCX0XXECTh CEMEHHU.
Bo306HOBIEHHE pOCTa 3apOIbIIa 1 €T0 Pa3BUTHE B HOBBIN, HE3aBUCUMBIN CESIHEI] BKITFOYAOT
HanboJiee BaXXKHBIE TPOIECCHI, KOTOPHIE SABISIOTCS MPEIMETOM U3YUECHUS (PU3UOTIOTHH
paCTeHI/If/'I. K sum OTHOCATCA: ITOTTIOIICHNE BOABI, yCBOeHI/Ie IHUTATCIBHBIX BEHICCTB, CHHTE3
(epMEHTOB ¥ TOPMOHOB, a30THBIN U PocOPHBII METa0OTN3M, IEPEIBHIKEHHE BEIIECTB U
ACCUMUIIALI U S

4.2. CTpoeHHne M COCTaB CEMSH.

CeMeHa IpeBECHBIX PACTCHUH PA3IMYalOTCs pa3MepaMu, GOpMOii, IIBETOM U CTPOCHHEM.
Pa3meps! ObIBAIOT OT €/1Ba BUJUMBIX, HAIIPUMEP Y OKCUJICHpYyMa IPEBOBUHOTO U
POIOACHAPOHA, /10 TAKUX, KaK Y KOKOCA, BEC KOTOPBIX J0cTUraeT uHorna 9 kr. Ilopepxuoctsb
00O0JIOYKH CeMsIH TaKKe OYEHBb Pa3HOOOpa3Ha: OHA MOXKET OBITH COBEPILEHHO IIaJKOW U
oueHb Ipyodoii, mepoxoBaroil. CemMeHa MHOTA CHA0KEHBI TOTIOTHUTEIbHBIMU
00pa30BaHUSAMU, TAKUMH, KaK KPBIJIATKH, TPUCEMSIHHUKH, BBICTYIbI, IMHBI, OYTOPKU,
BOJIOCKH.

JlaiiTe onpeneeHue CEMEHN ?

HopmainibHOE cems - 3TO OIJI0I0TBOPEHHAs 3penasl CEMAINOUKA, KOTOpasi CONEPKUT 3apOIbI1L,
3armacHble MUTATEIbHBIC BEIIeCTBA (JIUIIh OUYE€Hb PEAKO OHU OTCYTCTBYIOT) U 3AIMTHYIO
0005104Ky uiu 000104KH. TepMuH cemst He Bcer/ia OTpPaHHYMBACTCS 3TUM OIPENICTICHHEM.
Oxo0THee ero UCIOIB3YIOT B ()yHKIIMOHAIEHOM CMBICIIEC KaK €AMHUILY pACCEUBAHUS,
pacnpocTpaHeHus. B 3TOM cMbICiIe TEPMUH CeMsI IPUMEHUM K CyXUM, OJJHOCEMSHHBIM WJTN
pelnKo ABY- MHOTOCEMSHHBIM IUIOaM, TakKe M K HacTOsIIMM ceMeHaM. Hampumep, cyxue
OJTHOCEMSIHHBIE IIJI0bI (KPbUIATKH MJIbMA, OPELIeK U IIJII0CKa Oyka) OOBIYHO, XOTS H
HETOYHO, OTHOCST K CEMEHAaM.

3apoIbIlll - TO MUHUATIOPHOE pacTEHUE, UMEIOIIee OJIHY WM Oosiee cemsionel (MepBhIX
JIMCTBHEB), 3aPO/JIBIIICBHIE MTOYKU, TUTTOKOTUIIb (4aCTh CTE€0Is1) M KOPEUIKU (3a4aTOYHbIE
kopHH) (puc. 14.1). Pazmep 3apospiia 3HAYUTEIHHO BAPhbUPYET Y CEMSIH Pa3HBIX BHIOB. Y
HEKOTOPBIX BUJIOB - 3TO 3a4aTOYHAsl CTPYKTYpa, Yy APYIUX OH MOYTU MOJHOCTHIO 3aHUMAET
cems (puc. 14.2). 3aponapinm cemsiH 6aMOyka M MaJIbMbl UMEIOT OJTHY CEMSIJIONIO, TTO3TOMY
K1accu PUIIUPYIOTCS KaK OJHOJIOJIbHBIE. 3apObIi OOJIBIIMHCTBA APEBECHBIX
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MMOKPBITOCEMEHHBIX UMEIOT JIBE CEMSIONH, Y TOJIOCEMEHHBIX, B 3aBUCUMOCTH OT BHJA,
BO3MOJKHEI OT 2 10 18 cemsamoneii.

[MuTaTenpHbIC BEMIECTBA B CEMEHAX MOTYT OBITh JIOKAJIM30BAHBI B CEMSIONSIX HIIA B TKAHSX,
OKPYXKAIOIMX 3apOJIbIII, Y TOKPHITOCEMEHHBIX - B dHJ0cTiepMe. HopmanbHbIN 9HI0CTIEPM TTO
YHCIIy XPOMOCOM TPUTATOUJIEH, TaK KaK 00pa3yeTcsl mocie COeAMHEHU S JUTIJIONU THOTO siipa U
criepmusi. DHAOCIIEPM - OCHOBHAS 3aIacaroliasi MUTATEIbHBIC BEIIECTBA TKAHD CEMSH MHOTHX
JBYIOJIBHBIX BUJIOB. Y CEMSH HEKOTOPBIX PACTCHHM, TAKUX, KaK allJIaHT, HCKOTOPBIC
MUTaTEIbHBIC BEIIECTBA 3aMacaloTcs B dHAOCIEpPME, ApYyTue - B ceMsaaoisx. B cemenax
TOJIOCEMEHHBIX NTUTATENBHBIC BEIIECTBA 3aIacaloTCs MPEkKIAE BCETO B MeraraMeTopuTe
(>keHCKOM TaMeTo(uTe), KOTOPBIM OKPY)KaeT 3apoAbliL MeraraMeToQuT Mo 4uciry
XPOMOCOM TarJIONACH U OTJIMYAETCS [0 MIPOUCXOXKICHUIO OT SHIOCTIEPMA, XOTS U BBITIOIHSET
TE K€ (PYHKUIHH.

CemMeHHast KOKypa, 3alMIIAIONIAS 3apOJbIII OT BBICHIXaHUS MM OT MOPAXKEHUS
BpPEAUTENSIMH, COCTOUT U3 HAPYKHOU TBEP10i 00OIOUKHU, TECThl U TOHKOW BHYTpEHHEH
TJIeH4YaToi 00010uku. IMeroTcs 3HaYnTEeNbHBIC PA3InUUsl B CBOMCTBAX KOKYPBI CEMSH.
Hanpuwmep, y TOmoss 1 UBbI TeCTa OU€Hb MsrKasl, a y OOSpBIIIHUKA, Maxyda v O0NbIIMHCTBA
0000BBIX OHA OYEHH TBEpast. Y UIbMa U BHYTPEHHSISI U HApYKHAs 000JI0UKU CEMsH
rieHyatsie. [IpocTas kokypa ceMsiH TOJI0CEMEHHBIX MOXKET ObITh TBEPAON, KAK Y COCHBI, HJTH
MSITKOM, KaK y THXTHI.

4.3. I1poo/ZKNTEIbHOCTh JKM3HH CEMSIH.

OnHa U3 caMbIX XapaKTepHBIX O0COOEHHOCTEHN CEeMSIH - IIMPOKasi BapuabeIbHOCTb
MIPOJIOJDKUTENIEHOCTH KU 3HHU, KOTOpast MOXKET OBITh OT HECKOJIBKUX JTHEH 10 HECKOJIBKUX
JNECATUIIETUH U laXke cTojeTui. MI3BeCTHO, HanpuMep, 4TO CEMEHA JTIFONINHA U3 apKTUYECKOU
TYHJPBI, KOTOpbI€ ObLIH MOTPEOEHBI B 3aMOPOKEHHOM Ul Ha TpoTshkeHnu 10 ThIC. JeT,
XOpouIo Mpopociu B 1abopatopuu. CeMeHa TaKuX JIPEBECHBIX MTOPOJI, KaK THC, TOTIOIb,
WJIbM, UBA, 1y0, THKOpH, Oepe3a M KOHCKUH KalllTaH, COJIep>KaT MHOTO BOJABI U
HEJOJTOBEYHBI. BBICTPO TEPSAIOT BCXOKECTh CEMEHA MHOTUX TPONIMUYECKUX pacTeHui. K Hum
OTHOCSATCS TIpe/icTaBuTeNH TakuX pojoB: Theobroma, Coffea, Cinchona, Erythroxylon,
Litchia, Monterzuma, Macadamia, Hevea, Thea u Cocos. OgHako moao0pom moaxX0AsImmX
TeMIIepaTypbl U BIaKHOCTH BO BPEMsI XpaHEHUSI CEMSH MOKHO MPOIUTh CPOK UX KU3HU OT
HECKOJIBKUX HEJEJIb UM MECALEB 0 roja.

CemMeHa MOCTENIEHHO CTAPEIOT U MEPEXOAST OT OJHOM CTauu HapyIICHUS
KHU3HEIEATEIbHOCTHU K Ipyroi. HayanbHble CHMIITOMBI CTapEHUS CEMSH 3aKII0YAI0TCS B
HECrIocOOHOCTH MPOPACTaTh U YBEITMYECHUHU YyBCTBUTEIIEHOCTH K MUKpoopranuzmam. 1o
Mepe yXYALUICHUs COCTOSIHUS CEMSIH C BO3PACTOM Y HUX IPU MPOPACTAHUU MOSABIISIOTCS
KOPOTKHE KOPEIIKH, a CeMSAI0IN HEe MOT'YT IPOOUTHCS uepe3 00010uKy ceMsH. B koHie
KOHI[OB ceMeHa noru0ator. CKOpoCTh CTapeHUs CEMSH KOHTPOJIMPYETCS B OCHOBHOM
BJI&KHOCTBIO CPeJIbl, OT KOTOPO 3aBUCHUT COJIEpKaHUE BOJIbI B CEMEHH, U TEMITEpaTypoil,
KOTOpast BIUSET Ha Onoxumudeckue mpoieccel. ['apunrron (1972) ceplnaercs Ha 1Ba
TMOJIE3HBIX MTpaBUJiIa, 00a yOeIUTEIbHBI U TPUMEHSIOTCS HE3aBUCUMO JIpyr OT Apyra. OaHo U3
HUX KacaeTcs BIIMSHMSA HA CTAPEHUE CEMSH BJIAKHOCTH B CyXUX CEMEHAX, JIPYroe -
temneparypsl: [Ipu yBennuennu coaepxaHus Boabl B ceMeHax Ha 1% (B quamnasoHe ot 5 10
14% wmcxonHOM X BIaKHOCTH ) CPOK JKU3HU CEMSH COKpal@eTcsl B /iBa pasza. [Ipu
COJIep>)KaHUHU BOJIbI B cEMEHaX Huxke 5% cTapeHue 4yacTo YCKOPSIETCSl U3-3a CAMOOKHUCIIEHHU S
aunuoB. Ilpu conepxannu Boabl B ceMeHax Bhlle 14% npopactaHue ceMsiH 4acTo
CHUIKAETCS M3-3a opakeHus ux rpubamu. llpu yBennueHnn temmepaTypsl Ha Kaxasie 5°C
CPOK >KHM3HM CEMSIH YMEHBIIIAETCS B J1Ba pa3a. DTO MPaBUiIO OOBIYHO IPUMEHUMO ITPU
noBblieHUHU TeMueparypsl ot 0 1o 50°C.

TUIIbI TPOPACTAHUSA CEMSAH

IIpopacranue ceMsH MOXHO pacCMaTpUBATh KaK HA4aJl0 POCTa 3apOJIblllia, B PE3y/bTaTe
Yero MpOUCXOJIAT pa3pbiB 00OJOUYKU CEMEHHU U MOSIBJIEHUE MOJIOJ0TO pacTeHus. Poct
3apojipilia TpeOyeT U JeNIeHUsI KIETOK U PacTsHKEHUs, IPUYEM y OHUX BUOB CHadasIa
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MPOUCXOJUT JeNICHUE KIETOK, Y APYTHX BHAYale HACTyIaeT pacTsbKeHue KieTok. Hampumep,
JIeJICHHE KIETOK MPEECTBYET UX PACTsHKEHUIO BO BPEMs pOcTa 3apo/iblia ceMsH Pinus
thunbergii. Y 1aBpoOBHUIIHM, OHAKO, B YMOPHOHAIBHBIX OpPraHax JeJICHUE U PaCTsHKEHHE
KIETOK HaYMHAIOTCS [TOYTH OJTHOBPEMEHHO. 3armacHble MU TaTeIbHbIEC BEIIECTBA B CEMEHH
MOJIEP>KUBAIOT PACTYLIMI 3apO/BIII 10 TEX MOp, TOKa PA3BEPHYTCS JIUCTHS -
(OTOCHHTE3UPYIOIIAs CUCTEMA - U PAa30BBIOTCS KOPHU, CIIOCOOHBIE MTOTIIOIATE BOAY H
MUHEpaJbHbIE BEIECTBA. TakuM 00pa3oM, MOJIOI0€ PACTEHHE CTAHOBUTCS (PU3MOIOTUYECKH
CaMOCTOSITEIIbHBIM.

B npouiecce mpopacTanus CEeMEHU KOPEILOK YAIHHSACTCS U IPOHUKAET B MOYBY. Y
HEKOTOPBIX JIPEBECHBIX PACTEHMH, TAKUX, KaK OOJIbIIAs 4acTh BUJOB IOJOCEMEHHBIX, OYK,
KU3UJI, Oestast akalus, siceHb U MHOTHE BUbI KJIIEHA, CEMSI0NM TPOOUBAIOTCS HABEPX MPU
MTOMOIIM PACTYIIETO TUITOKOTHIIA (HaJ3eMHOE ITpopacTanue). Y APyrux BUAOB, TAKHX, KaK
ny0, opeX, KOHCKUH KalllTaH, CEMSI0JIU OCTAr0TCA 107 3eMJIeH, B TO BpeMsl KaK SIHUKONTHIIb
pacTeT BBEpX U pa3BUBAET JUCThA (IIOJ3EMHOE MPOPACTaHUE).

Craguu npopactaHus ceMsH (IEPECHSTO U3 pa3HbIX UCTOYHUKOB) : a - ey ayda Gernoro,
Yy KOTOPOTO CeMSIIONIM OCTAIOTCS MO 3eMJIeH (ITo3eMHOoe) O - KiIeHa KPacHOTO, Y KOTOPOTO
ceMsAn0IIA MPOoOMBAaIOTCS Ha TOBEPXHOCTH MOYB (HAA3EMHOE).

Tunsl pocra.

Pa3Butue pacreHus BKItoUaeT B ceOs JeeHNE KIETOK, YBEIMUEHHUE UX Pa3MEPOB U
middepeHinpoBKy. Ha paHHUX 3Tanax pa3BUTHS BCE KIETKU 3apOJbIlia MOYTH OAUHAKOBBI,
U POCT €ro 4acTeil, B YaCTHOCTH KOPEIIKa, OOYCIOBJICH B OCHOBHOM JIBYMSI TIEPBBIMH M3 dTHX
Tpex npoueccoB. KieTku BOIM3M KOHUMKA KOPHS OBICTPO JENATCSA U YAJTUHSIOTCS,
MPOTAIIKUBAsA KOHYMK KOPHS BCe TIIyO)ke B 3eMitt0. Takoil jke TUI pocTa CBOMCTBEH U
cTeOII0: Ha caMOi ero BepXyllke KIETKU Oosiee MM MEHee HEMPEPBIBHO AEIATCS, U TE U3
HUX, KOTOpbI€ HAXOJATCS «BO BTOPOM 3IIEIIOHE», YBEIMUUBAIOTCA B pa3Mepax U
MPHOOPETAIOT 3pelible YePThI, OHOBPEMEHHO MOITAIKMBAs KJIETKU «II€PBOTO JIICTIOHA»
BBEPX.

[ToYKM ¥ TUCTHSL.

TpoHyBmIasics B pOCT MOYKa pa3BUBAETCS IO TAKOW JKE CXeMe, HO 37I€Ch JIEJI0 OCIOKHSETCS
(dopmupoBaHueM nucTheB. OHM 3aKIa/IBIBAIOTCS Y BEPXYIIKKA MMoOera B BU/IE HallPaBJIEHHbIX
BIiepes1 00KOBBIX cocoukoB. [To Mepe pocta cTebiist STH 3a4aTKU JINCTHEB PA3ICIISIOTCH,
BBIIPSAMIISIIOTCS, YBEeIHMUHUBaIOTCsA U Auddepenunpytorcs. [locae 3Toro kieTok, crnocoOHbIX
MPOJIOJIKATh JEJICHHE, B IUCThAX HE OCTAETCS, I03TOMY pa3Mephl JUCThEB OTPAaHUYCHBI U
CPOK WX )KU3HU OTHOCHTEIBHO HeBeHK. HOBBIE JINCThSI MOTYT MOSIBIATHCS MPAKTHYECKA
HETMPEPHIBHO HAa MPOTSHKEHUH BCEH JKU3HU PACTEHUS, OJTHAKO B 00JIACTSAX C BBIPAKEHHOM
CMEHOI BpEMEH I0/1a y MHOTOJICTHUX PACTCHU I OYKH MEPUOTUYECKH BIIAJAIOT B COCTOSHUE
mokosi. PocT mpekparaercs, 1 Ha HUX pa3BUBAIOTCS CTIEIIHATM3UPOBAHHBIC HAPY)KHBIE
JUCThsI, KOTOPbIE CTAHOBATCS KECTKUMH, TNIOTHO CMBIKAIOTCS, YACTO CKIIEUBAIOTCS MEXITY
cO0O0H ¥ 3aIMIAIOT HAXOAAIMECs MO HUMH 00Jiee HEeXXHbIE TKAaHU OT HEeOIaronpusTHBIX
MOTOHBIX ycioBHiA. Korma moroa mo3BosisieT BO30OHOBUTE POCT, 3TH MTOYEYHBIE YESIIyH
pacxoniTcs, ONaaaloT, U U3-110/1 HUX MOSIBJISIOTCS HOBbIE moderu. MiHTepecHo, 4To BCs
JMCTBA, KOTOPOH MOKPBIBAIOTCS BECHOW M JIETOM JIEPEBbs, 3aKIaIbIBACTCSI OOBIYHO B TEUCHUE
HEOOJIBIIIOTO TIepro/Ia MPEAIeCTBYIOMmEro roaa. [loukn OBIBAIOT HE TONBKO BEPXYIICYHBIMH.
[pu yyinHeHuun cTebiis U CO3pEBaHUM €r0 KIETOK HEOONbIMe TPYIIbl KIETOK B Ma3yxe
Ka)KJIOTO JINCTa OCTAI0TCs HeAu(pepeHIMPOBAHHBIMU U CIIOCOOHBIMH K JICTICHUIO: OHH
00pa3yroT OOKOBBIE, UJIH Ma3yIIHbIC TTOYKH, KOTOPhIE MOTYT J1aTh HadaJlo OOKOBBIM IMTOOETaMm.
B pesynbrare pacnosioxeHue MociaeJHIX 0ObIYHO TaKOe K€, KaK U Y JIUCThEB JAHHOIO BUA —
ouepesHoe, CYMPOTUBHOE Wi MyroBuaroe. [louku MoryT Tarke GopMUpOBATHCS U U3
npyrux HenuppepeHINPOBAHHBIX KIETOK, COXPAaHSIONMXCS B 3pesioM crebie. Takue moykd,
KaK ¥ JOTIOJHUTENbHbBIE KOPHU, Ha3bIBa€MbIC MIPUIATOUYHBIMH, YACTO MOSBIISIOTCS, KOTAA
crebenb Cpe3aH MM CUITBHO TTOBPEXKIICH.
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BropuuHbIii pocCT.

[To mepe pa3BuTus cTebIs B HEM pa3BUBAIOTCS MIPOBOIAIIE TKAHU — YK€ YITOMUHABIIMECS
kcriieMa u rosma. Mexy HUMH y OOJIBIIMHCTBA IIBETKOBBIX 3aJieraeT T.H. KaMOuil — cIioi
Heau(depeHIPOBAHHBIX KIETOK, KOTOPbIE MPOAOIIKAIOT JETUTHCS TaK JKe, KaK
BEpXYyLICYHbIE, T.€. HEMPEPHIBHO UJIK HA IPOTSHKEHU U BETETALIMOHHOTO Iepuoja. B xozae
3TOTO JIeNIEHUsI KaMOU OTKJIaJbIBAET BCE HOBBIE CJIOU MPOBOSIICH TKaHH: OJIHKE K LIEHTPY
— KCUJIEMBI, B IIPOTHUBOMOJIOKHYIO CTOPOHY — uioaMBbl. C Ka)IbIM TOJIOM JIpEeBECHHA
(oOpazyemasi kamOHneM KCHJIeMa) CTAHOBUTCS Bce Tomie. [Ipu 3ToM B yMEpEeHHBIX MIMPOTax
BECHOM KaMOMi1 OTKIIQJIbIBACT CaMble IIMPOKHE €€ KIETKH, a OCEHBIO — CaMble y3KHE,
MOATOMY TPAaHHUIIBI MEXKAY IPUPOCIIMMH B Pa3HbIE FOJbI CIOSMH (TOAUYHBIMHU KOJIbIIAMH )
00BIYHO XOpolo 3aMeTHbI. [locunTaB roguyHbIe KOJIblla B OCHOBAHHH ITHSI, MOKHO
OIIPENEIUTh BO3pacT AepeBa. [I0CKOIbKY TOJIIMHA KaXKI0T0 KOJIBLIA 3aBUCHUT OT ITOIOAHBIX
YCJIOBHII T0J1a, B KOTOPBIl OHO (POPMUPOBATIOCH, UHOT/IA IO 3TUM JaHHBIM Y/IaeTCsl J1axe
CYIUTbH O IPOUCXOAUBIIMX B IOCIENHEE BpeMs U3MEHEHUAX KInMara. Kpome toro, nsyuenue
TOJIMYHBIX KOJIEI] TI03BOJISIET MHOTIA TaTHPOBATh OOHAPYKEHHYIO TIPH apXEOJIOTHIECKIX
packonkax JPEBECUHY U ONPEIAEIUTh BO3PACT COOPYKEHUM, TOCTPOECHHBIX COTHU BEKOB
Hazaja. PucyHok, oOpasyemblii Ha cpe3e CTBOJIA STUMH KOJIBLIAMH U ITEPECEKAIOIIMMU UX
JydaMH COCYAMCTOM TKaHU, OTXOJAIIEH B OOKOBBIE BETBH, Ha3bIBACTCS TEKCTYPOM
JPEBECUHBI U CIIY)KUT OJHUM W3 BaXKHBIX XO351CTBEHHBIX IPU3HAKOB KaXKJI0M JIECHOU
IIOPOJIBL.

®dosMma y AepeBbEB HUKOTIAa TAKOM TOJICTOM He ObIBaeT. Bo-nepBhIX, OHA MEJICHHEE, YEM
KCUJIEMA, MOIOJIHAETCS HOBBIMHU KJIETKAMU. BO-BTOPBIX, CTEHKU UX OCTAIOTCS MATKUMH,
II0ATOMY I10CJI€ OTMUPAaHUS MPOTOILIACTHI criajatoTcs. Kpome Toro, cHauana cHapyXu OT
(r105MBI, @ TOTOM B €€ TOJIIE, IPUYEM HEOJHOKPATHO, 3aKIa/IbIBACTCS T.H. IPOOKOBBIN
KaMOU i, KIIETKA KOTOPOTO, JIENSCh, OTKIAABIBAIOT OJMKE K TOBEPXHOCTH CTBOJIA
MPOMUTAHHYIO )KUPOMOJOOHBIM BELIECTBOM BOJOHENPOHUIIaeMyto poOKy. [lockonbky oHa
HE IIPOITYCKAET BOY, BCE TKAHU CHAPYKU OT HEE OTMUPAIOT U MPEBPALIAIOTCS B TBEPLYIO
KOpKy, WJIM HapyXHYIO KOpy. MexaHn4ecku oHa HEOTAEIMMA OT BHYTPEHHEN KOPBHI, T.€.
JeKaMX ITy0Xke >KUBBIX KIIETOK BIUIOTH 10 KaMOUsl, U CHUMAeTCsl BMECTe C HUMHU €IMHBIM
cioeM. TakuM 00pa3om, eciii CTBOJI «OKOPUTHY», T.€. 000/IpaTh C HEro KOpy, TO Oyaer
yaajeHa u uiooMa; TPaHCIOPT MUTATEIBHBIX BEIIECTB TIPEKPATUTCS, M IEPEBO TTOTHOHET.
Bripouem, 4To0bI JOOUTHCS TAKOTO e pe3ynbTaTa, T0CTaTOUYHO MPOCTO HA/Ipe3aTh KOpy
KOJIBIIOM, IIpepBaB (NI03MHOE COOOIIEHUE MEXAY KOPHAMHU U (POTOCHHTE3UPYIOLMHU
JUCTBSIMUA. DTOT IPUEM YMEPTBIICHU S JIEPEBBEB HA3bIBACTCS «KOJIBLIEBAHUEM).

BJIMSTHUE OKPYXAIOIMX YCJIOBUN HA ITIPOPACTAHUE CEMSH

Kaxkue (akrops!l BIUAIOT HAa IPOPACTAHHUE CEMSIH ?

BricTpoe npopactanue ceMsH O4YEeHb KeJIaTeNbHO, TAK KaK IPU 3TOM YMEHBILIAETCS yrpo3a
MOBPEXKICHUSI CEMSH HACEKOMBIMH, TPHOaMU MJIH HEOIAronpUsITHBIMU YCIIOBUSIMH, a TAKkKe
MoeTaHus X NTUIIAMH WM TpbI3yHaMu. M3 okpyxaronmx (GakropoB, KOHTPOJIUPYIOIIX
MpopacTaHue CEMsIH, OU€Hb BaKHBIMU SBIIIOTCS BOJIa, TEMIIEpATypa, CBET, KUCIOPOA U
pa3InYHbIE XAMUYECKAE BEIECTBA.

BO/JIA. CemeHa, BBIXO/S U3 COCTOSIHUS TIOKOSI, JOJDKHBI IOIIOTUTh HEKOTOPOE KOJIMYECTBO
BO/JIBI [Tl TOTO, YTOOBI Y HUX BO300HOBUIMCH (DM3MOJIOTHYECKUE MPOIECCHI, CBSI3AHHBIE C
npopacTtanueM. Hampumep, AbIxaHHue CEeMSH 3HAYUTEIBHO BO3pPACTAET MPU HEOOIBIIOM
BO3pACTaHUU TUPATALIMH BbIIIE KPUTHYECKOTO YPOBHS. AOCOJIIOTHOE KOJTMYECTBO BOJIBI,
HeoOxoauMoe JUIsl Hayalla IpopacTaHusl, OTHOCUTEIbHO HEBEIHUKO, KaK MPaBUIIO, HE
IpeBbIAeT 2-3-KpaTHOTo Beca ceMsiH. PacTymii mpopocTok Hy»KAaeTcst B O0JIBIIOM
KOJIMYECTBE BOJIBI, M 3T NOTPEOHOCTH BO3pAcTaeT C yCUJIEHUEM TpaHcnupanuu. Bee
YKU3HECITOCOOHBIE CEMEHA, 3a UCKIIIOUYEHUEM TeX, KOTOphIe 00J1a/1at0T HEMPOHUIIaeMON
000JI04YKOH, IPH IPOPACTAHUH MOTYT MOIJIOIATH BOJLY M3 IOYBBI IPU TOJIEBOM
BJIaroeMKOoCcTH. Ha mojchIxaronmx mno4Bax CKOpOCTbh MPOPACTAaHUS U KOHEUHBIN MPOLEHT
MPOPOCIIMX CEMSIH CHUKAeTcs. BlusiHie BIa)KHOCTH MOYBHI Ha TPOPACTaHUE CEMSIH 3aBUCUT
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OT UX MPUHAAIEKHOCTH K OIpeieIeHHbIM BUAaM. Korzia BiakHOCTb IOYBBI CTAHOBUJIACH
HMKE TI0JIEBOM BIIATOEMKOCTH, IPOPACTAHUE CEMSIH COCHBI I'YCTOLBETHOM U KUIIapUCOBUKA
TYMOJMCTHOTO CHUXaock. [Ipu 3TOM ceMeHa KumaprucoBUKa ObUIN 00siee YyBCTBUTEIIBHBI K
noacyumBanuio. Hanpumep, BcxokecTb ceMsH KUIIapHCOBHKA TYIOJIMCTHOTO TOHMKaJIaCh
MpuMepHO Ha 6% Ha KaXXAbI Oap CHUKEHUS BOJHOTO MOTEHI[Maja MOYBbL. B 3THX ycroBusx
Yy COCHBI I'YCTOIBETHOM BCXOXKECTh CEMSIH Majala Julb Ha 2,5%. BnusHue BogHOTO cTpecca
Ha [IpOpacTaHKe CEMSIH YacTO 3aBUCHUT OT TeMIiiepaTtypsl. Hampumep, npu temmeparype okojo
38°C BoaHBIH cTpecc ObLT peraimM (aKTOpoM B CAMOM Havayie MPOpacTaHHs CEMSH
MECKUTOBOTO JiepeBa. OnHako npu 29°C Ha pocT 3apoAblllia CUIJIbHEE BiUsjIa TEMIIEpATypa, a
BOJHBIH CTpeCcC CTaHOBUJICS TUMUTUPYIOIIMM (PAKTOPOM TOJIBKO B KOHIIE IpoIiecca
MpOpaCTAHUSL.

TEMIIEPATYPA. U3 cocTosiHus MOKOsI CEMEHA BBIBOJISATCSI HU3KMMU TEMIIEpAaTypaMu, a JiIst
WHAYIIUPOBAHHUS OBICTPOTO MPOPACTAHMS HEOOXOIMMBI 3HAYUTEIHLHO 00JIe€ BHICOKUE
Temneparypsl. CeMeHa ¢ HapyIEeHHBIM IIOKOEM MOTYT PacTH M IIPU HU3KOW TEMIIEpaType, HO
JUTsl Hayalla pOCTOBBIX MPOIIEcCOB TpebyeTcst Oombie BpemeHu. [Ipopacranue 000l mapTuu
CEMSIH MOKET MIPOUCXOIUTh B LIMPOKOM TEMIIEPATYPHOM JIMANA30HE, HO B €r0 Mpeaenax
HMMEETCS] ONTUMYM, IIPX KOTOPOM B KpaTyalllMi CPOK AOCTHUIAETCS CaMblil BBICOKUM ITPOLIEHT
BCXOKeCTH. MUHUMaIbHasl, ONTUMAJIbHAS. U MAaKCUMaJIbHAsI TEMIIEpaTyphl IPpOpacTaHus
CeMsIH 3HAUUTEIbHO Pa3IMYalOTCs Y Pa3HbIX BUJIOB. Y BUJIOB YMEPEHHOM 30HBI OHU OOBIYHO
HUKE, YEM Y TPOIIUUECKUX. TeMIiepaTypbl IpOpacTaHUs TAKKE 3HAUYUTENBHO 3aBUCST OT
Mecta coopa cemsiH. OnTHMaBHBIE TEMITEPATYPHI OBIBAIOT PA3TMUYHBIMU U JUIS CEMSH,
COOpaHHBIX C pa3HbBIX JIEPEBHEB OJTHOTO U TOTO ke BUAa.CeMeHa MHOTHX BHJIOB YacTO
IIPOPACcTaOT OAMHAKOBO XOPOILO B IIMPOKKUX Ipefesax TeMueparypHoi mkausl. CeMeHa
COCHBI CKPYYEHHOUN NIMPOKOXBOMHOM MPOPACTAIIA MPUMEPHO C OJIMHAKOBOUW CKOPOCTBIO MPHU
20°u 30°C, y ceMsH cocHbl baHkca He 0TMEYaJIOCh 3aMETHBIX Pa3IN4YUil B CKOPOCTH
npopactanusa npu 15, 21 u 27°C npu HenpepbIBHOM OcBellleHUH. ECTh 1aHHBIE O TOM, YTO
MacCcOBO€ MOSIBJICHUE TPOPOCTKOB €11 DHTeJIbMaHa U COCHBI CKPYYEHHOM IIMPOKOXBOWHON
6bu10 1 ipu 16°, u ipu 25°C, Ho Menble Beero npu 35°C. Oanako npu 16°C npopocTku enu
MOSIBUJIMCH Ha JBA JIHSI PaHbllie, YEM IIPOPOCTKH COCHBI. Y HEKOTOPBIX BUI0B CEMEHA
MIPOPACTAIOT B Y3KOM TEMIIEpAaTypHOM JIMANAa30HE, KOTOPbIA MOXHO U3MEHUTH TOJIBKO
MIPUMEHEHHEM ITpeIoceBHOM 00paboTku ceMsH. Hanpumep, ceMeHa KieHa MIaTaHOBUHOTO
npopacTanu aydie Beero npu 5° u 10°C. BexoxkecTh ceMsH KiIeHa SICEHENUCTHOTO
cocrasisuia 67% npu remneparypax ot 10 no 25°C, u mune 12% npu teMiniepatype Mexay
20 u 25°C.

CeMeHa MHOTHX BHJIOB XOPOIIO MPOPACTAIOT IPH MTOCTOSHHOU TeMIIepaType, HO OOBIYHO
BCe-TaKu HEOOXOIMMBI CYTOUHbIE TeMIlepaTypHble KoneOaHus. Tak, ceMeHa siceHs
MaHBWKYPCKOTO YBJIAKHSUIM U BBIIEPKUBAIY IIPU HU3KOU TeMIiieparype, a 3ateM npu 25°C.
[Tpu 3TOM HEKOTOPOE KOJUYECTBO CEMSH MPOPACTAIIO, a IPU MOCTOSHHOM TemmepaTtype 8°C
MpopacTaHue CyIECTBEHHO TOPMO3uJIoch. [Ipu coaepxanuu ceMsH B Teuenue 20 4 npu §°C
U 3aTeM npu Temrnepatype 10 25°C Ha IpOTSHKEHUU 4 4 IPOpacTaHUE UX 3HAUUTEIBHO
yckopsuioch. [IpopacTtanue ceMsiH COCHBI T'YCTOIIBETHOM TaKKe YCKOPSUIOCh MOJI BIUSHUEM
CYTOUHBIX KoJie0aHHI TeMnepaTyp.

PAJUALIMSA. BonpMHCTBO CEMSH HE YYBCTBUTEIBHO K CBETY U MPOPACTAET OJMHAKOBO
XOpOILO Kak B TEMHOTE, TaK U Ha cBeTy. CeMeHa HEKOTOPBIX BUI0B TPEOYIOT AJIst
npopacTanus cBeT. Tak, 1t enu HeoOxoauMo ocsereHue Beero B 0,08 7k, ams 6epessl 1 7k,
11 cocHbI 5 K. Ho ecTh ¥ Takue BUABL, AJ1s IPOPACTaHUs CEMSIH KOTOPBIX HEOOXOIUMO
ocsereHue 10 100 k. UHTEHCUBHOCTD OCBEIIEHNS OKa3hbIBAET OTHOCUTEILHO HEOOJIBIIIOE
BIIMSIHUE HA IPOPACTaHKEe, HO YACTO JUIMHA JIHS U JUIMHA BOJHBI YCHJIN BAIOT 3TOT (PQEKT.
Crumynupyroliee 1efCTBUE CBETA HAa ITpOpacTaHue 00yCIIOBIEHO YBEIMUYEHUEM IOTEHIMaNa
POCTOBBIX POLIECCOB 3aPO/IBIIIA.

JUIMHA JHS. J{nst MaccoBOro mpopacTaHusi CeMsIH OOJIBIIMHCTBA CBETOYYBCTBUTEIBHBIX
BHJIOB JIDEBECHBIX pacTeHH I HeoOxoauM 8-12-gacoBoii poronepuon. [IpepriBanue
TEMHOBOTIO ITepHOJa KOPOTKUMHU CBETOBBIMH BCIBIIIKAMH, a TAKKE YBEINUYECHHUE
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TEeMIEpATypbl OOBIYHO OKa3bIBAIOT TO XK€ JIEHCTBUE, YTO U YIJIMHEHHE IKCIIO3UIIMHU Ha CBETY.
MOo>KHO MPUBECTH HECKOJIBKO MTPUMEPOB PA3IMUHbBIX TPeOOBaHUH K POTONEPUOTY MTPU
MPOPACTAHUU CEMSIH PAa3HBbIX BUJOB. Y TCYTM BOCTOUHOMU 8 Wi 12-4acoBOM I€Hb BBI3bIBAI
MaKCHMaJIbHOE TIPOpacTaHue CEMsIH, ¢ yBeM4YeHueM AHs 10 14 nnu 20 9 JoTOTHUTEIbHBIN
s¢dpexr He Habmoganca. CeMeHa 3BKAIMIITA XOPOIIO MPOPaCTallv MPHU §-4acOBOM JIHE,
cemeHa Oepessl - npu 20-yacoBoM oToneproge. CemeHa Ayriaacuu, OJHAKO, ITPOPACTaId Ha
JUTHHHOM, Wi 16-4acoBOM, JJHE, HO COBCEM HE MPOpaCTaId MpHU §-4acoBOM (OTOMEPUO/IE.
JUINMHA BOJIHBI. IIpopacratonme cemeHa GOMIbIIOro 4ncia BUIOB TPABSIHUCTBIX U
JPEBECHBIX PACTEHNU N UyBCTBUTENBHBI K CBETY ONPEAECIIEHHON JUIMHBI BOJIHBL. JTO
XapaKTepHO IS TAKMX JAPEBECHBIX MOKPHITOCEMEHHBIX, Kak Alnus nocuma, Artemisia
monosperma, Betula pubescens, Fraximus mandshunca u Ulmus americana. Cpenu
TOJIOCEMEHHBIX K CBETY ONPEEIIEHHOMN JUIMHBI BOJIHBI [IPU IPOPACTAHUU CEMSH
yyBCcTBUTEIbHBI Abies, Picea u Pinus (P. thunbergii, P. strobus, P. palustris, P. silvestris, P.
taeda u P. virginiana).

bnnxHUN KpacHBIN CBET CTUMYIIMPYET MpOopacTaHue JaIbHUM nHruoupyet ero. Eciu
ommxaui (650 HM) U manbHUN KpacHbIH (730 HM) CBET alOT MOCIEI0BATENBHO, TO
CIOCOOHOCTh CEMSIH MPOPACTATh 3aBUCUT OT MOCIEAHEN JUIMHBI BOJIHBI. CTUMYIHpYIOILee
BJIMSIHME KPAaCHOTO CBETA 3aBUCUT YacCTO OT TEMIEPATyphl WIIN AJTUTEIbHOCTH CHAOKEHU S
BOJI0M. Hanmpumep, ycTaHOBIIEHO, YTO MPOpPACTaHNE CTUMYIUPOBAHHBIX KPACHBIM CBETOM
CeMsIH COCHBI BUPTHHCKOM YCKOpsUIoCch Oouible mocie 20-THeBHOTO HAaMaulBaHUs B BOJIC
nipu 25°C, uem nocne 1-aHeBHOTO HamaunBanus. [Ipopactanue ceMsiH CTUMYIUPOBATIOCH
KpacHBIM CBETOM CUJIbHEE, €CIIH Mepes] 00IydeHHeM OHU Moromain Boay rpu 5°C, a He Tpu
25°C.

KUCJIOPO/I. pixaHre HE0OX0AUMO Ha paHHEH aze mpopacTaHus CEMsH, [I03TOMY
cHaO)KeHU e KUCTIOPOIOM BIUsET Ha TpopacTtanue. CemeHa 0ObIYHO HYKIAIOTCs B Oojee
BBICOKMX KOHIICHTPAIUAX KUCIOPO/Ia JUIsl IPOPACTAHHUSL, YEM 3TO TPpeOyeTcs JUIs
MOCJIEYIOIIETO POCTa MPOPOCTKOB. OTHOCUTENBHO BhICOKasi HOTPEOHOCTh B KUCIIOPOJIE Y
CeMsIH HEKOTOPBIX BUJOB paCTEHU OOBSCHSICTCS HAJMYHUEM KOXKYpBI, SBJISIOLICHCS
6apbepom i tuddy3un Kuciaopoaa B ceMeHa. YaneHne KOXKypbl CEMsSH COCHBI CMOJIMCTOM
WJTY BBIJIEP>KMBAHUE MHTAKTHBIX CEMSH MTPHU BBICOKOW KOHI[EHTPAIIMHU KUCIOPO/Ia
3HAUUTENBHO YBEIMYMBAJIO CKOPOCTh MOMIOIIEHHS KUCIOpoaa. BeiaepkuBanue ceMsH,
OCBOOOXKIICHHBIX OT KOXKYPHBI, TP BHICOKOW KOHIIEHTPAIIMH KHCIOPO/a eIie OO0JIbIne
YCKOPSUIO JbIXaHUE.

3aMayMBaHME CEMSIH B TEUEHUE HECKOJIBKUX 4aCOB YCKOPSIET MPOpPACTaHueE, HO
MIPOJIOJDKUTEIIFHOE 3aMaulBaHUE WHIYITUPYET MMOBPEXKICHHIE U TIOTEPIO KUZHECTTOCOOHOCTH
MHOTHUX CEMsH, IJIaBHBIM 00pa30M BCIIEJICTBUE CHUKEHHON KOHIIEHTPAIHU U IOCTYITHOCTH
pacTBopeHHOro kuciaopojaa. CTeneHb BIUSHUS 3aMauMBaHusl CEMSH Ha IPOpacTaHue
3HAYUTENBHO OTINYAETCS Y Pa3HbIX BUJIOB paCTEHMI. 3aMaulBaHUE CEMSH HEKOTOPBIX BUJIOB
B TedeHue 3-5 qHel He CHMIKAJI0 BCXOXKECTH, HO 3aMaurBaHue B TeueHue 10 qaei
3HAYUTEIBHO YXYAIAIO MpopacTaHue, yUIMHeHne cpoka ,n0 30 nHeit youBasio cemMeHa.
CemeHa pacTeHH#, MPOU3PACTAIONMX B IOJMHAX (HAaTpUMep HUCCHI M OOJIOTHOTO KHIIapuca),
oOsagany Majaoi NOTpeOHOCTHIO B KUCIOPOJIE M MOIJIM BBIJEPKUBATH IPOJIOJDKUTEIBHOE
MOTPYKEHHE B BOY, HE Tepsisi BCXoxkecTH. He 0OHapykeHO CYIIeCTBEHHOTO BIUSHUS Ha
npopactanve y 6 BUIOB paCTCHUI JOJUH IMOCIIE€ 3aMaYMBaHMsI CEMSIH B TEUCHUE 32 THEH.
CPEADBI JIA ITOCEBA CEMSH. Ilpopactanue ceMsiH U yKpEIJIEHUE IIPOPOCTKOB B
€CTECTBEHHBIX YCIOBHUSAX B 3HAYMTEIBHON MEPE 3aBHUCAT OT X (PU3MUECKHX CBOMCTB,
TEMIIEPaTypbl, TOCTYITHOCTH BOJbI U MUHEpAIbHbIX BellecTB. [louBa sBisieTcst xopoieit
cpenoil 11t moceBa ceMsiH Os1arojiapsi BBICOKOH CITOCOOHOCTH K (MIIBTPALIMK BOJIbI, XOPOILIESH
a’pally ¥ TECHOMY KOHTAKTy MEXJy 4acTHIlaMH IIOUBBI U ceMeHaMu. OCTaTKU pacTeHUH 1
JlecHasi OACTUIIKA MEHEe MPUTOIHBI AJIsl TOCEeBa, TaK KaK OHU MEJIEHHO IIPOrpeBaroTcs,
MPENATCTBYIOT IPOHUKHOBEHHUIO KOPHEHN U KOHTAKTY CEMSH C MUHEPAJIbHBIMU BEIIECTBAMHU
MOYBBI, OBICTPO BBICHIXAIOT U 3aTEHSIOT MaJleHbkue npopocTku. Charnym, obnaaaronmii
BBICOKOW BOJIOYJEPKUBAIOIIEH CIIOCOOHOCTHIO, YACTO MPUTOJICH B KAUECTBE CPE/IbI IS
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MIOCEBa, HO MOCJIE UX MPOPACTAHUSI OH MOKET 3aTNIyIIMTh MOJIOJbIE PACTECHUS.
Paznararomasicss IpeBecHHa TaKKe MPEKPACHBIM eCTeCTBEHHBIN CyOCTpar [yl 1 popacTaHus
CEeMsH JIECHBIX JIEPEBbEB M3-3a €€ CIIOCOOHOCTH MOMIONATH U YIEPKUBATh BIAry.
OU3NOJIOTUA ITPOPACTAHUA CEMSH
OCHOBHOI MOMEHT B IPOPACTAIOIIEM CEMEHH - Hayallo pOCTa 3apoAblilia U €r0 MpeBpallieHnue
B caMOCTOsTeNIbHOE pacTenre. Korna HaunHaeTcs mpopacTanue, BRI YaloTCsl MHOTHE
MIPOIIECCHI, TP 3TOM TTPOUCXOJIHT:
TUJIpaTalus CEMEHH;
YBEJIMYEHUE CKOPOCTHU JbIXaHMU S,
aKTUBaIus (PepMEHTOB;
YBEIMYEHHUE KOJIIMYECTBA a1eH031MH(pOC(HaTOB;
YBEJIMYEHUE KOJIMUECTBA HYKIEHHOBBIX KHCIIOT;
YCBOEHHE 3allaCHBIX MUTATEJIBHBIX BELIECTB U TPAHCIOPT PACTBOP UMBIX IIPOILYKTOB K
3apOoblllly, I7I€ CHHTE3UPYIOTCS KJIETOUHbIE KOMITOHEHTHI;

7. axTUBAIMS JIENIEHUS KIETOK U X PacTsHKEHUE;

8. muddepeHuanms KIETOK B TKAHU U OpPraHbI.
TouHBIi MOPSIIOK paHHUX U3MEHEHUH HE sICeH, Ha0II0Jat0TCs HaJIOKEHUsl OJTHOTO dTara Ha
JPYroii, HO EPBBIM 00S3aTEITBHBIM STAIIOM BCET/Ia SIBJISIETCSI TIOTJIOMICHIE BOJBI.
VYBenuueHune ruipaTaliiy CBSI3aHO C PACTSHKEHUEM U JISIEHUEM KIETOK B TOUKAaX POCTa, TAK
e KaK M C 0OCBOOOKJICHHEM TOPMOHOB, KOTOPBIE CTUMYJIUPYIOT 00pa3oBaHue epMEHTOB U
WX aKTUBHOCTb. [Ipr HaOyXaHWM yBEIMYMBAETCS CHIPOI BEC CEMEHHU U OJTHOBPEMEHHO
BCJIEJICTBHE OKUCIIEHUS CYOCTPaTOB M HEKOTOPOM yTeuke MX U3 CeMsIH CHUXKAETCs CyXOil Bec.
Korna nosiBisitoTcss KOPHU M HAUMHAIOT MOTJIOIATH MUHEPAJIbHBIC BEIIECTBA, a CEMSIIOIH
WJIH JIACTBS CTAHOBSITCS (JOTOCHHTETUYECKU aKTHBHBIMHU, CYXOi BEC IIPOPOCTKOB BHOBH
YBEIMUYUBAETCS U JOCTUTAeT UCXOAHOIO YPOBHS, a 3aTE€M JIaXKe MPEBOCXOAUT
IIEpPBOHAYAIIBHBIN BEC CEMSIH.

ok whE

4.5. Ilokoi _ceMsiH.

3penble CeMEHAa MHOTUX JIPEBECHBIX PACTEHHUI, IIONaB B COOTBETCTBYIOIIME YCIOBUS, Cpasy
e MPOpPacTaroT, HO ceMeHa OOJIBIIMHCTBA BUI0B MPOXOAT Yepe3 CTaAUI0 MOKOs. DTO
03HAYaeT, YTO OHU HE MTPOPACTAIOT Cpa3y IOCIIE CO3PEBAHMS IAXKE €CIIM UX MOCESITh B CaMble
OnaronpusiTHble ycioBus. I1okoi ceMsiH MOKeT ObITh 1711 pacTEHUM OJaronpusTex u
HeOmaronpusTeH. JJis MPOXOKASHUSI CTaINH IMTOKOSI CEMEHAM MHOTHX pacTeHHI yMEPEHHO I
30HBI TPEOYETCs MPOAOJKUTEIBHOE OXJIAXKICHUE, T0O3TOMY MM HE MPOPACTaroT 0
HACTYIUJIEHUS BECHBI. DTO 00ecleynBaeT MOJIOABIM PACTEHU M O€30I1aCHOCTb, TaK Kak
paHHee MpopacTaHue MPUBENO Obl MPOPOCTKU K THOETH 0T MOpo30B. CeMeHa HEKOTOPhIX
JUKOPACTYLMX PACTEeHUN MOTYT OCTaBaThCS B COCTOSIHMU MOKOS B [IOYBE HA MPOTSDKEHUU
MHOTUX JIET, U TIEPUOJ MPOPACTAHUS TAKUX CEMSH pacTsArMBaeTcs Ha rojabl. Takoi
JUITTETHHBIM TTOKON CIIOCOOCTBYET 3aKPEIJIEHUIO U BBKMBAHUIO BUIOB, TAXKE €CIH CITy4aiiHO
OYEHb PAHO MOSBHUBIIMECS HEKOTOPHIE MPOPOCTKU IAHHOTO ToAa OyayT yOUTHI 3aCyX0O MU
MOpO30M. J[pyroe mpenMyIecTBO MOKOsI CEMSIH B JKapKUX M CyXMX O0JIACTSX 3aK/II0YaeTcs B
TOM, YTO OHH ITPOPACTAIOT B OUEHb KOPOTKUM BIAXKHBIN EPUOJI TOAa. Y CEMSH HEKOTOPBIX
MYCTBIHHBIX PACTEHU N HHTHOUTOPBI, COJIEpKAIeEcs] B 000I0UKE, MPETSTCTBYIOT
npopacTtanuio. OTHak0 HHTUOUTOPHI BHIILETAUYNBAIOTCS OOMIBHBIMU JTOKISIMA BO BJIAYKHYIO
MOYBY, BCJIEJICTBHE YETO CEMEHA MPOPACTAIOT JIUIIb MPU TIOCTATOUHOM ISl yKOPEHEHU S
pacTeHui cosiepkaHuy Boabl B mouBe. C Ipyroil cTOpoHbl, pAOOTHUKHA TUTOMHUKOB
paccMaTpUBaIOT IMOKOM CEMSH KaK OTPULIATEIbHOE ABJIEHUE, TAK KAK OHH CTPEMSATCS OBICTPO
MoJIy4aTh CEMEHA XOPOIel BCXOKECTH, YTOOBI UMETh OOJBIION U OJHOPOIHBIN BBIXOT
MPOPOCTKOB. I IpHUMHBI TOKOS CEMSH U METO/IbI HAPYIICHUS €r0 UMEIOT (PU3HOJIOTHYECKOe U
MPaKTUYeCKOe 3HAUCHHE.

Yem 00yciioBsI€H NOKOM ceMsH?
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IMPUYMHBI TTOKOS. 3nanne npuvrH MOKOSI CEMSIH 4acTO CIIOCOOCTBYET IIEJIeCO00pasHOMY
MIPUMEHEHUIO COOTBETCTBYIOIIMX MIPUEMOB ISl TPEOJA0TIEHUS COCTOSIHUSA MTOKOSI OTAEIBbHBIX
naptuii cemsH. [lokoii ceMsH 00ycCTIOBIIEH PSAIOM MPHYMH:

HE3PEJIOCThIO 3apO/IbIIIa;

HETPOHUIAEMOCTHIO 000JI0YEK CEMEHU;

MEXaHUYECKUM CONPOTHBIICHHEM 000JI0UEK CEMEHU PacTyIIeMy 3apObIIiLy;
OJIOKUPOBAHHEM METAOOTMYECKUX MPOIECCOB B 3aPOIBIIIIE;

KOMOMHaIKEHN TepBOTO U BTOPOTO YCIOBUIA;

BTOPUYHBIM ITI0KOEM.

CeMeHHas KOKypa Y IOKOM ceMsiH. PacnipocTpaHeHHasi MpUYMHA ITOKOS - HEPOHHUI[AEMOCTh
o0osouek Juist BoAbI U kucioposa. [Tokoit cemsiH, CBS3aHHBIN CO CBOMCTBAMU 000JI0YEK,
0COOCHHO XapaKTepeH JJIsi CeMsH pacTeHui cemelicTBa Leguminosae, Takux, Kak Oenas
akauus, eauuust u uepuuc. [Ipodaema 00o0s10uek ceMsH Taloke XapakrepHa s
MO>KEBeJIbHIKa BUPTUHCKOTO, JIUIBI, COCHBI BeHMYTOBOH U s1010HU. [Ipuposa
HEMPOHUIIAEMOCTH CEMEHHBIX 000JI0UEK y pa3HbIX BUIOB pa3inyHa. Y MIeAnYuu 1 0enoi
aKalMu JIJIs BCACBIBAHU S BOJIBI U ITOMIOLICHUS KUCIOPOAA CEMEHHASI KOXKYpa SIBISETCS
6apbepoM. Y COCHBI BEIIMYTOBOI U sIceHs 3€JICHOr0 KOXKypa MpOHMIIaeMa JJIsl BOJbI, HO
MPEensATCTBYIOT ra3000MeHy. Koxxypa cemsH s1010HM 3a1epKUBaeT MOMIOLIEHUE KUCI0PO/Ia,
CO3/1aBasi €r0 HEIOCTATOYHOCTh, UTO MPEMATCTBYET BBICOKOW CKOPOCTH JIbIXaHUS,
HEOOXOJMMOM TPU MpOopacTaHuHu 3aposiiia. CUUTaeTCs, YTO CEMEHHAs KOXKypa HEKOTOPBIX
BHUJI0OB MEXaHUYECKHU MPEMIATCTBYET MPOPACTAHUIO 3apPObIIA, W OH MOJHOCTHIO Pa3BUBAETCS
BHYTpHU cemenu. OaHako Bumepc (1972) yrBepkaaer, 4To MIPUUHHBI 3TOTO SIBICHUS BO
MHOTHX OITYOJIMKOBAHHBIX CIIy4asX MHBIE, BO3MOXKHO, 3TO 00YCIIOBICHO (PHU3UOTOTHUYECKUM
MTOKOEM 3apo/blIlia.

[oxoii 3apoapima. MHOTAAa 3apoabIlI HE CO3PEBAET JI0 KOHIIA BEr€TallMOHHOIO IEPUOAa U
TpeOyeT BpeMeHH s J03peBaHUs (XpaHEHH s TP OJIaronpHUsATHBIX YCIOBUSX), YTOOBI
JOCTUYb ONPENICTICHHON CTa{u1 pa3BUTHS U ObITh TOTOBBIM K IIPOpacTaHUIo (Hampumep,
ceMeHa KaJMHbI, aayda v THHKro). OqHako Hanbojiee pacpoCTpaHeH TaKoM THUII ITOKOS
CeMsH, PU KOTOPOM MOPQOIOTUYECKU 3pEIIbIN 3apOBIIT HE MOKET BO30OHOBUTD POCT U
popacTarb. ITOT Pl (PU3NOIOTUYECKOTO TTOKOS 3apOJIbIllia PACIpPOCTPaHEH CpeIn
MTOKPBITOCEMEHHBIX Y BUJIOB SIOJIOHU, CUPEHH, Ay0a, KalraHa, Ku3uJja, THKOPH, TPYI U
SBOpa. Y TOJIOCEMEHHBIX (PH3MOJIOTHYECKUN TTOKOH 3apO/IbIia BCTPEUALTCS Y HEKOTOPBIX
BHUJIOB COCHBI, KUTIapHuca O0JI0THOIO, IYIJIaCuU, TCYI'd, MOXOKEBEJIbHUKA, JIUCTBEHHUIIBI, €U
U MU XTHI.

CocrosiHrEe PU3HO0IOTHYECKOTO MOKOS 3apO/IbIIla, TaK K€ KaK U CIISIIMX MOYeK, TPOXOIUT,
MO-BUAMMOMY, B IB€ CTAJUH, OJHA U3 KOTOPHIX - CIA0bIi U 0OpaTUMBIN MOKOH - MOCTENEHHO
MIEPEXOTUT B TIIYOOKHI MOKOM, KOTOPBIIl HEOOpATUM B TEX XK€ YCIOBUSAX, KOTOPBIE €T0
BbI3BaIM. CeMeHa HEKOTOPhIX BUA0B Fraxinus, HOpMaabHO NMEPEXOJSIIE B COCTOSIHHE
MOKOSI, HAUMHAIOT IIPOpacTaTh cpasy ke, eCIi X coOpaTh U MOCEATh /10 TOT0, KaK OHU
yCIIEBAIOT MPOWTH uepe3 a3y BbICymMBaHuUs. MIHOTIa HECTTOCOOHOCTH CEMSH IPOpacTaTh
o0ycIioBJIeHA BO3/I€CTBHEM HECKOJIBKHUX THUIIOB OKOS. Y HEKOTOPBIX BUA0OB Rosa
MIPOPACTAHUIO NIPENATCTBYIOT KAK MEXaH UYECKOE CONPOTUBIIEHNE MOIIHOTO IEPUKapIuUs
YBEIMYMBAIOIEMYCSI B pa3Mepax 3apoblilly, TaK U IIOKOM CEMSH, KOTOPbIA BO3HUKAET MO/
BJIMSTHUEM MHTHOUTOPOB pocTa. Takoil "yaBOCHHBIN MOKOM" N3BECTEH TAKKE I CEMSH
OOSIPBIIIIHUKA, MO KEBEIbHUKA BUPTHHCKOTO, THCA, JUIIBI, IEPeHa, MAKITIOPHI
SIOJIOKOHOCHOM, CKYMITUH aMEPUKAHCKOHM, raMaMenrca BUPTHHCKOTo, coceH CabuHa,
KeJPOBOM eBporieiickoit u 6enocTBoibHOM. [Tokoii ceMsH mamyda 0OyCIoOBIIEH Kak
HE3PEJIOCTHIO 3apObIIIA, TaK U TBEPIOU KOKYPOH CEMSH.

I'opMoHbI 1 TOKO# ceMsiH. Bech (QU3MOIOTHUECKUN TTOKOH CEMsIH, BEPOSATHO, HAXOAUTCS MO/
KOHTPOJIEM POCTOBBIX TOpMOHOB. Hayasio mokost 4acTo CBSA3BIBAIOT C HAKOIIJIEHUEM
MHTHOUTOPOB, a HApYIIEHHE TOKOsI - CO CABUIOM B OajlaHCE TOPMOHOB B MOJIb3Y
CTUMYJIAITOPOB POCTa, KOTOPbIE HAYMHAIOT EPEKPHIBATH A€W CTBUE HHTHOUTOPOB. CXOJICTBO
COCTOSIHUS ITOKOS 3apOJBIIIEH CEMSH U MOKOS MOYEK MTOJYEPKUBAETCS TEM, YTO
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(M3HONIOTHYECKUE KapIUKOBBIE IIPOPOCTKH, 00pA3yIONMEcs U3 HEOXITKICHHBIX
3apoblllell, OYeHb MIOX0KU Ha BETBU IJIOZ0BBIX JIEPEBbEB C pO3ETOUHOM (PopmMoil pocTta
nocie MArkor 3umbl. Kpome Toro, v mokoi 3apobliei U MOKOM MoYeK MOTyT OBbITh
HapylleHbl OXJIAXKICHUEM, YK30TeHHBIMU CTHMYJISTOPAaMHU POCTa U JUTMHHBIM (POTOTIEPUOJIOM.
Ctumynaropsl pocTa. BaxXHOCTb CTUMYIISITOPOB pOCTa B IIPEOIOJICHUH ITOKOSI CEMSIH MOKET
OBITh MJUTIOCTPUPOBAHA HECKOJIBKUMHU TpuMepaMu. Kak y)xe paHee ymoMHUHanoch, B
Mpoliecce HOPMaIbHOTO J03pEBAHUS UJIH MTOCIIE HCKYCCTBEHHOIO OXJIXIEHUSI HEKOTOPBIX
CeMsIH YPOBEHb CTUMY/ISTOPOB pOCTa BO3PACTAET, XOTS KOJIMYECTBO MHIMOUTOPOB HE BCEra
CHIKaeTcs. BrlenaunBanue ceMsH, KOTOpoe, KaK MPEeAIoaraercs, CTUMYIHUPYET
IIpopacTaHue BCIIEICTBUE BEIMBIBAHUSI HHTMOUTOPOB, 4AaCTO BBI3bIBAET (POPMUPOBAHUE
KapJIMKOBBIX IPOPOCTKOB, BEPOSITHO, 32 CUET yAAJICHUs U CTUMYJISITOpoB pocTa. Hampumep,
MPUMEHEHHBIN TH00epeUIMH HHIYIUPOBa (epMEHTATUBHYIO aKTUBHOCTD U POCT 3apObIIIA
y JICUMHBL. Y KIeHa 0eJIoro MUTOKUHHUHBI, a He THOOEepeUIMHBI, HApYIIAJId TTOKOW CeMsiH. Y
JPYruX BUJIOB, TAKUX, KaK MMEPCUK U KIIE€H CaxapHbIil, THO0epesIuHbI M IUTOKUHUHBI MOTJIH
MIPEOI0JIETh MOKON CeMSH. DTH dKCIIEPUMEHTHI MMOAUYEPKUBAIOT CII0KHOCTD M H3MEHUUBOCTD
Crenu(puIeckoro ropMOHAIBHOIO PETYIMPOBAHUS MTOKOS 3apo/bllIell y pa3HbIX BUJI0B. KaH
(1975) nomuepkuBaeT BOZMOKHOCTh TOPMOHAJIBHBIX B3aUMOOTHOIICHUH B TOKOSIIMXCS
CeMEHax U IpeJylaracT IpueMIIEMyI0 MOJIENb, B KOTOPOH rnO0epesinHbl UMEIOT
MIEPBOCTENIEHHOE 3HAaYEHHE B IIEPEX0JIE CEMSH K IPOPACTAHMIO, & POJIb HHTMOMTOPOB U
LIUTOKWHUHOB PaCCMAaTPUBAETCS KaK BTOPUYHAs, TaK KaK MX JICWCTBHE BIIOJIHE
MPEeA0TBPATUMO.

HAPVYHIEHME TTOKOSI. Y MHOrHX BUJIOB TOKOM CEMSIH MOXKET OBITh HapyIlleH MpHEeMaMH,
HaInpaBJICHHBIMHA Ha H3MEHEHHE COOTHOLICHUSI MEXKTy HHTHOUTOpAMH M CTUMYJIATOPaMHU
pocTa U yBEIMUYHMBAIOLMMU UX MEXaHUYECKOE COMPOTUBIIEHUE 10 OTHOILIEHUIO K PACTYIIEMY
3apoaplily. D(HHEeKTUBHOCT IPUMEHIEMOTO BO3/ICHCTBUS 3aBUCUT OT IIIyOMHBI U Xapakrepa
MOKOSI CEeMsTH. Y OJHUX BHUJIOB ITOKOH CEMSH JIETKO HapYIMTh 000K 00paboTKoM, ceMeHa
JPYruX BUJIOB OT3BIBAIOTCS JIMIIb HA KaKOW-HUOYIb O/MH, CIeHaNbHbIH pueM. Ho ects 1
TaKUe BUJbI, CEMEHA KOTOPBIX HE YAeTCs BBHIBECTH U3 COCTOSHUS MOKOSI HU OJTHUM M3
W3BECTHBIX U HIMPOKO MPUMEHIEMBIX METOJIOB.

[Ipuemsl, ucnoabp3yeMsble Ul HapyIIEHUs TOKOS 3apoJblia, OOBIYHO TAKKe HAlPaBJICHBI HA
TO, 4TOOBI CABUHYTH COOTHOIICHHE MEXKAy TOPMOHAMH B MOJIB3Y CTUMY/ISTOPOB pocTa. DTO
MOJKET COIPOBOMKAATHCS JTNOO0 CHUKEHUEM YPOBHS SHJIOTEHHBIX HHTHOUTOPOB, JIN0O
YBEIMYEHUEM YPOBHS CTUMYIATOPOB pocTa. Tak, 1o HcciaeJOBaHUIM psiia aBTOPOB,
OXJIaXK/IEHUE CEMSH IEePCHKA U SICEHS Pe3KO CHMKao ypoBeHb nHruourtopa (ABK). Oxnako
CHIKEHUE YPOBHSI MHTHOMTOPOB HE BCETa OOBSICHSET MPEKPALICHHE TTOKOSI CEMSTH, KOTOPBIE
ObLT 00paboTanbl oxnaxaeHueM. bpagoepom (1958) mokazaHo, 4TO BO3AEHCTBUE HU3KUMHU
TeMIlepaTypaMy HapyllaeT MOKOM CeMsH JICIMHbI BCIEACTBUE CHHTE3a rn00epeuinHa.
Jlo3peBanue. Y ceMsH, o0naalonpx JHIIb CPEeAHEN TITyOMHOM MOKOS 3apo/iblila, EPHOT
JI03pEeBaHMs MPOXOIUT B YCIOBHSX CYXOro XpaHeHus. Bo Bpems 103peBaHUs yCTOHYMBOCTh
CeMsIH K OKPY)KaIOIIMM YCIIOBHUSIM yBEIHYMBAeTCs. TeMmepaTypHbIi 1uamna3oH s,
MpOpacTaHMs CTAHOBUTCS 3HAUUTEIBHO IIIMPE 110 CPABHEHUIO C TEMIIEpaTypamu st
CBEXXeCOOpaHHBIX CEMsIH, KOTOPbIE MOTYT IpOpacTaTh JMOO0 MPU OUYE€Hb HU3KHX, JTUOO0 MpH
OYEHb BBICOKUX TeMmepaTypax. Crenududeckue TpeOOBaHMS K TEMIIEPATypHOMY H
CBETOBOMY PEXXHUMY B IIpOLIECCE JO3PEBAHUS TOCTEIEHHO UCYE3aI0T.

CxopocTh 03peBaHUs 3aBUCUT OT BPEMEHU I'oJla U BUAA pacTeHUi. Jlaxke y reHeTHuuecku
OJIHOPOJHOM MOIYJISLUU CEMSIH, KOTOPbIE TO3PEBAIOT B OJJHUX U TEX KE OKPYNKAIOIIMX
YCIIOBUSIX, OT/IEJIbHBIE CEMEHA ObIBAIOT PA3HOM CTEIIEHU 3pENIOCTU. Y HEKOTOPBIX BUI0B
CeMsIH IIPU CYXOM XpaHEHHUU MPOUCXOAUT MHOXKECTBO PA3IUYHBIX (PU3UUECKUX U
XAUMHUYECKUX M3MeHeHUM. [1o kpailHel Mepe 4acTh U3 HUX SIBIIAETCS PE3YJIbTaTOM M3MEHEHUM
B KOJKYp€ CEMEHH, KOTOpasi U3MEHSET CBOIO CUITy HaTSDKEHUS WM YBEITMYUBAET
MIPOHHUIIAEMOCTh JIIsl BOJIBI M Ta30B. B Apyrux ciydasx M3MeHEHUs HPOUCXOAAT B 3apOIbIIe
WJTU B OKPY)KAIOLUMX TKaHSIX. Y CEMSH C HE3PEIbIMU 3apOJIbIIIaMU ITPOUCXOAT JalbHENWIe
Mopdosiornueckie mpeodpa3oBaHus. ¥ HEKOTOPHIX BUIOB SICEHS MOPQOIOTHUECKA
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copMHPOBABIIMIICS 3apO/IBIIL, MPEXKAE YeM HayaTh IPOPACTaTh, JODKEH YBEITHUUTHCS B
pa3mepax. buoxumuyeckre U3MeHEHHUs B IIpollecce J03PEBaHUS BKIIOYAIOT: YMEHBIIICHHE
KOJIMYECTBA 3allacHbIX JIUIIHJIOB, YIIIEBOJIOB U OEJIKOB; BO3pacTaHUE METab0INYECKOM
aKTMBHOCTH; M3MEHEHHE FTOPMOHAIBHOTO OanaHca TakuM 00pa3oM, YTOObI CTUMYIISTOPHI
pocta mpeobnagany HaJ UHTMOUTOpaMHu.

Crparuduxanus. [Tokoii ceMsH 0OBIYHO HApYyIIAETCS MOCKE XpaHeHHs uxX B TeueHue 30-120
nHer mpu Temneparypax 1-5°C, npu oOuIbHOM a’spaliuyl ¥ BIQKHOCTH. DTOT IPUEM
BOCITPOM3BOJIUT JI0 HEKOTOPOI CTEMEHU €CTeCTBEHHbBIE 3MMHUE yCIoBUs. TepMuH
cTpaTU(UKaLUs YIIOTPEOIAIOT B CIIydasiX, KOrJla CeMeHa MOMEIRAIOT MEXIY CIOIMHU
MaTepHuasoB, XOPOIIO YASPKUBAIOIMX BJary (carayMm, OMUIIKH, TECOK). 3aTeM CO3JAI0T
HU3KYIO Temreparypy. Huskas temmneparypa u BIaXXHOCTb - HEOOXOUMBIE YCIOBUS IS
XpaHEHUs CEeMsH CosAMH. TakuMm 00pa3om, Ipu cTpaTu(PUKAIMY CEMEHA YBIIAXKHSIIOT,
MOMEIIAIOT B MJIACTUKOBBIE MEIIKM U XpAHAT MPHU HU3KOM TeMmiieparype. [lociie Takoi
00pabOTKM MX MOXKHO BBICEBATH B 3MJIIO, HO €CJI MOCIIE 3TOr0 CEMEHA MO/ICYIIUTh, TO OHU
MOTYT MEPEUTH B COCTOSHUE OYE€HB TIIYOOKOTO BTOPHYHOTO IMOKOSI.

Xumuueckue BeniectBa. [Tokoi 3apoapliield CeMsIH 4acTO HapyIIaeTcsl TAKUMH
XUMHYECKMMH BEIECTBAMH, KaK rH00epesioBasi KUCI0Ta U IUTOKUHUHBI. Y BHJIOB C
OTHOCHUTENBHO C1a0bIM ITOKOEM 3apojbllia (COCEH JIaaHHOW, €XKOBOU U TyCTOLBETHOM,
JMCTBEHHHUI] CyOQTBITUHCKON U 3ama{HOM ) OKMCITUTEIbHBIE BEIECTBA, HAITPUME P TIEPEKUCh
BOZIOPO/a, CTUMYJIMPOBAJIH JIbIXaHUE U YCKOPSUIH TpopacTanue. OTHAKO MepeKrch BOIOPOIa
MMeEEeT MPAKTUIECKUE OTPAaHUYCHHUS PU CTUMYJISIIIIHU TIPOPACTAHUSI HEKOTOPBIX CEMSH C
MOKOSIIMMCS 3apobiiieM. Hampumep, Ob110 MOKa3aHo, 4TO Mpu 00paboTKe ceMsH
BEHMMYTOBOM COCHBI KOHLICHTPUPOBAHHOMU IIEPEKUCHIO BOAOPOIA Y OAHUX ITAPTUN CEMSIH
yAaBaJIOCh CTUMYJIUPOBATh NIPOpPACTaHUE, a IPYrHe ceMeHa Moruodaiu, BCIeCTBUE 3TOTO
KOHEUHBIN MPOIEHT BCX0XKECTU ITUX MAPTUH CEMSH CHUKAIICS.

Cxapudukanus. [Tokoil ceMsiH ¢ HePOHUIIAeMOW 000I0UKOM MOXKET OBITh HapYICH
HAMAa4MBaHHUEM B KOHIIEHTPUPOBAHHOM CEPHOU KucaIoTe B TedeHue 15-60 MuH.
[IpoHuI1a€MOCTB KOXKYPBI CEMSIH MOKHO YBEITMUUTh IPOKAJIbIBAHUEM UITH 00pabOTKOH ee
HaXJIaKOM.

ON3NOJIOT'MA MOJIOABIX ITPOPOCTKOB

Kak y ronocemMeHHBbIX, Tak U Y TOKPBITOCEMEHHBIX PACTEHUM CEMSIIONU UTPAIOT
MIEPBOCTETICHHYIO (M3 OJIOTHIECKYIO POJIb B POCTOBBIX MpoIleccax MpopocTkoB. Cemsimoni,
KOTOpBIE OCTaroTcs B 3emuie (y opexa, yda), CIayKaT MPexae BCETro 3amacarommMu
opranamu. Ha3zeMHbIe ceMs10J1M HEKOTOPBIX IPEBECHBIX PACTEHU TaloKe 3alacaroT
3HAYUTEIbHBIC KOJMYECTBA YIIEBOJIOB. Y APYrMX BUIOB, HAIPUMEP y COCHBI H IEpPEHA, B
CeMSIIIONSAX HAKaIUIMBAIOTCA JIMIIb HEOOIbIIME KOJIUYECTBA YIIIEBOJOB, HO OHU CTAHOBSITCS
(POTOCUHTETUYECKH aKTUBHBIMH BCKOPE M1OCIIE TMOSBIICHUS Ha TOBEPXHOCTH IMOYBHL. Y BHJIOB,
ceMeHa KOTOPBIX JIMIICHBI dHA0cTiepMa (0e30eIKOBbIE CEMEHA), CEMSIONN TTPUCITOCOOIEHBI U
JUTsI 3armacaHus v Ui poTocuHTe3a (HampuMep, y 0epessl u Oesoit akamuu). Eciu B cemeHax
MMeEEeTCs HJIOCTIEPM, TO CEMSIONHU CIIYXKaT HE TOJIBKO KaK 3aracarolie OpraHbl, OHU
MOTJIONIAIOT 3allaCHBIE MUTATEIIbHBIE BEIIECTBA U3 SHOCIIEPMa U TIEP EHOCAT UX K PACTYIIIM
OCEBBIM OpTraHaM.

B cemsonsax oTKIaABIBAIOTCS B Pa3HBIX KOJMYECTBAX B 3aIac TakkKe U MUHEpaJIbHbIE
BEIIECTBA. 3apOIBIIICBEIE CeMsII0JIN 0€30€TKOBBIX CEMSH KIeHA KPaCHOTO U OeJIoi akaIruu
CoJiepKaT OTPOMHBIE KOJIMUECTBA MU TATENbHBIX 2JIEMEHTOB, KOTOPBIE TTEPEM EIIAIOTCS K
OBICTPO PA3BUBAIOLIMMCS OCEBBIM OPraHaM B TEUCHHE PAaHHUX CTAAUN pOCTa MPOPOCTKOB.
Hanpotus, B HeO0NbIIMX, TOHKHX CEMSIONAX SCEHS 3€JICHOTO OTKIAIbIBAIOTCS B 3a1ac
HE3HAUUTEIbHBIC KOJIMUECTBA TUTATEIIbHBIX BEIIECTB.

Pa3BuBaronmiicss popoCTOK - 3TO TAKXKE CII0KHASL CUCTEMA C y4aCTKaMH CHUHTE3a YIJIEBOJIOB,
KOTOpbIE€ B OHTOT€HE3€ CEesHIIa IEPEMENAIOTCS OT CEMsI0NIeH K MePBUYHOM, a 3aTeM K
BTOpUYHOH XBoe. CyIIIECTBYET Te€CHasi 3aBUCMMOCTb POCTA MO3/IHEE PAa3BUBAIOIIMXCS JHCTHEB
OT CIIOCOOHOCTH K CUHTE3y HEOOXOAMMBIX /ISl POCTa BEIIECTB PaHee MOSBUBILINXCS
JMCTOBBIX 3a4aTKOB. OTCIO/Ia pa3BUTHE MEPBUYHON XBOU 3aBUCHUT OT BKJIaJla CEMAIONEH, a
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pa3BUTHE BTOPUYHOM XBOU, B CBOIO OUYEPE]Ib, 3aBUCHUT OT BKJIa/1a, BHECEHHOTO IEPBUYHOM
xBoel. Mo1010¥ MPOPOCTOK Ha CTAINU ceMsioiel (yHKIIMOHUPYET ¢ MAaKCUMAIIbHON
MOTPeOHOCTHIO B MTUTATENBHBIX BEIIECTBAX JJIsl POCTA, IOITOMY OH OYCHb YyBCTBHUTEIICH K
neicTBUIO (JaKTOPOB Cpefbl. B Hauane oHTOreHe3a OKpYKaroIe YCIOBUS CUIBHO BIUSIOT
Ha 3aJI0)KEHHE BCEX OPraHoB, KpoMe paHee ChOpMUPOBAHHBIX 3a4aTKOB MEPBUYHOMN XBOH, U
Ha poCT Bcell MepBUYHOM XBOU, BKIIIOYAsi U C(POPMUPOBAHHBIE paHee.
YV MOKPBITOCEMEHHBIX POCT U Pa3BUTHE POPOCTKOB HA CTAJMU CEMSIIONEN TAKKE
HeoObIYaifHO YyBCTBUTENBHBI K CTPECCOBBIM YCIOBHSIM, TaK KaK OHU BIIUSIIOT Ha CHHTE3
BEILIECTB, HEOOXOUMBIX JJIsi pOocTa. bombIast 4acTh YrJIeBOOB, UCIOIB3YEMBIX B IIPOIIECCE
pocTa, y HEKOTOPBIX JPEBECHBIX MOKPHITOCEMEHHBIX C BBIXOIAIMMH Ha IIOBEPXHOCTH ITOYBBI
CEeMAA0SAMU TTOCTYNAET UMEHHO U3 CEMSA0JEH 10 TEX MOP, IOKA HE PA30BbIOTCS JIUCThSL.
Mapman u Kosnosckwuii (1974) mokasanu, 4To POIyKTHl (POTOCHHTE3A U3 CEMSIOIICH
SKCIIOPTUPOBAIMUCH K PACTyIMM TKaHSIM JIMCTHEB. JINIIb OJHOCTHIO pa3BEPHYBILMECS
JUCTHsI TUCTBEHHBIX TOPOJI MPpUOOpeTany Ooblliee 3HAaYeHHE, YeM CEMSIONU B CHHTE3E
MUTATEJbHBIX BEILIECTB, KOTOPBIE TPAHCIIOPTUPOBAIUCH U3 HUX KO BCEM PACTYIIMM OpraHaM.
VYnaneHnue iy IPUTECHEHUE CEMSIONICH B OJJMHAKOBOM Mepe MHTHONPOBAJIO POCT
MIPOPOCTKOB, CIIEJIOBATENHHO, B PA3BUTHU MIPOPOCTKA BAKHYIO POJIb UTPAaET POTOCHHTES
CEeMSIONE.
Hauvano craguu crapeHus XapakTepu3yeTcss IPOrpeCCUBHBIM IMOKEITEHUEM CEMSIIONEH,
KOTOPOE MPOIOJIKAETCS 10 UX onageHUs1. O yHKIMOHAJIbHBIN dKU3HEHHBIN LUK CEMSAOJEH Y
pa3HBIX BUAOB pa3nnieH. Hampumep, Mo HEKOTOPHIM JaHHBIM, HAA3EMHBIE CEMSIO0NU Oenoit
aKaluu, MEeTKOBUIBI M YePHOM UBBI KUJIM HEJO0ATO (OKOJIO0 OJHOTO Mecsia). bonee
JOTITOBEYHBIMU OBLTH CEMSIONH TOMOJIS, XMelerpada u siBopa (okoso AByxX Mecsien). Eme
JIOJIBITIE YKUJTU CEMSIIONN apaiii KOJIFOYEH, KapKaca 3armaJHoro 1 rpada (OKoio Tpéx
MECSIIIEB) U HEOOBIYATHO 0JITO KUIIA CEMSIONHU SICEHSI aMEPUKAaHCKOTO U MarHojiuu (6osee 6
MecsleB). TOUHO YCTaHOBUTD MPOAOKUTENIBHOCTD KU3HEHHOTO IMKIIA CEMSI0NEN Y
pPa3TUYHBIX BUAOB TPYIHO, TaK KaK OH B 3HAUUTEIbHON Mepe 3aBUCUT OT CTPECCOBBIX
ycnoBuil. Hampumep, 3acyxa MOXeT WHIYIIMPOBATh OBICTPOE CTapEHHE U OTaJIcHUE B 3PEIbIX
CEeMSIOIIENM.

Jlexuusa Ne 14

Tema: Kuaaccupukanusi NOKPbITOCEMEHHBIX pacTeHuid. OaHOI0JBHBIE U
ABYI0JibHBbIE pacTeHusi. CemeiictBa: M arnoamneBbie, JIloTukoBbie, MakoBbie.

Hean gexnmuu: J[ate moHATHE 00 HCTOPHUU CHCTEMATUKUA MOKPHITOCEMEHHBIX, €€
OCHOBHBIX KITacCH(HKAMAX W COBPEMECHHBIX cucTeMaTHkaX. O3HAKOMHUTH CTYICHTOB O
K1accax JBYNOJIBHBIE M OJHOJOJIBHBIE, MX XapaKTepHbIE OTAMYUsA JApYyr OT npyra. JlaTte
OOIIyrI0 XapakTepUCTUKYy cemeilicTBam: MarHonueBsie, JlroTukoBblie, MakoBbie. Omnucarb
OCHOBHBIX MPEJICTABUTENICH POJOB U BUIOB 3TUX CEMEUCTB U MX 3HAYCHUE B MEIUIUHE.

Il1an Jexknumn:

1. Cucremarrka MOKpbITOCEMEHHBIX.

2. OCHOBHBIE CUCTEMBI TOKPHITOCEMEHHBIX.

3. O1HOI0NIbHBIE U IBYAOJbHBIE pacTeHUs. IX OCHOBHBIE pa3Inyus.

4. CemeiicTBO MarnosueBsbie.

5. CemeiicTBO JIFOTHKOBEIE.

6. CemelictBo MakoBble.

YTo BBI MOKETE PACCKA3ATh O MEPBBIX NMONBITKAX KJIacCH(puKanum pacreHuii?

[lepBble TOMBITKM KIacCU(PUKAIIUKA OECKOHEYHOTO pa3HOOOpaszusi MUpa pacTEeHUU
MPEeIIPUHSATHl 33J0Jr0 10 Haled 3pbl. PacTeHUs OMHCHIBATNCH M OOBEIUHSIIMCH 1O HMX
npumeHeHuro. B Kurae okono 4,5 Teic. neT Ha3aa ObLI COCTABJICH TPAaBHUK C OMHMCAHUEM U
pucynkamu 230 BUIOB JIEKAPCTBEHHBIX pacTeHUM. JIekapcTBEHHbBIE pacTEHUS OBLIIM OMHCAH bl
B Unauu, Erunte oxono 2000 net 1o H. 3. B | B. H. 3. puMckuii ucropuk IImunuii crapumii
Ha3biBaeT okoyio 1000 pacteHuii, KOTOpBIE MOJIE3HBI YeJIOBEKY. ['pedyeckuii Bpau [uockopun
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onuceiBaeT 600 pacTeHU, HCHOJB3yeMBbIX KaK JIEKapCTBEHHbIE. B cepenuHe Beka B
EBPOIEHCKUX CTpaHaxX TMOSIBJISIIOTCS MHOTOUMCICHHBIE TPAaBHUKU C HW300paKeHHEM U
OIMCAaHHUEM II0JIE3HBIX, B OCHOBHOM JICKaPCTBEHHBIX, PACTCHUH. JIMIIb IpEeBHETPEUECKUN
ecTecTBoucIbITaTenb, (uinocod Teodpact (372..278 ner mo H.3.), onucaB 450 pacTeHuit,
KIacCUQUIIMPOBAT WX, HCXOAd U3 MOPQOJIOTHHU: BBIACIUI JAEPEBbs, KyCTapHUKH,
MOJIYKYCTAPHHUKA M TPaBbl; yKa3al Ha OTIUYHS CTEOJIeH, JTMUCThEB M CEMSH JIBYIOJIBHBIX U
OJIHOJOJIbHBIX PACTCHUM.

[Mpunnune!l Takoil MOpGOIOTHYECKON KIacCU(UKAIIMUA CTadd OCHOBHBIMHU JIMIIb B
snoxy Bo3poxkaeHus, KOTOPYI0O MOXHO CUMTATh HA4aJIOM MEPHO/a UCKYCCTBEHHBIX CUCTEM
(XVI—XVIII BB.). IlepBast Hayunas cuctema — 310 cucrema A. Uesamsnuuo (1583). B ka-
nuTaibHOM Tpyae «O pacTeHHUsX» OH BbLAETHI 14 KIaccoB, UCXOJS U3 KU3HEHHON (OPMBI
(mepeBbs, KyCTapHUKU, TpaBbl) M CTpoeHHUs TIoa0B. llpunHiunuanbHas 3acimyra A.
Ue3anbMHO B TOM, YTO B OCHOBY KiIaccH(UKallMU ObLIM IMOJIOKEHbl HE CYOBEKTUBHBIE, a
OOBEKTUBHBIE MPHU3HAKA, BAXKHBIE JUII CAMOTO pacTeHus, a He ans yenoBeka. B XVII B.
MOSBJISICTCS 1ETBIA PsJ| KIacCU(DUKALMI, OCHOBAHHBIX Ha CTPOCHUU ILIONOB | 1BeTKOB (P.
Mopucowm, JI. Peir, A. Puunyc, XK. Typuedop).

Ha 4yém ocHoBaHa uckyccrBenHas cucrematuka K. Jlunnesn?

Cucrema BhIaroITeTOCS MBEnckoro ecrectBoucnbitarens K. Jluanes (1735), Briova-
er okoio 15 teic. BumoB pacrenuii. K. JlunHel wu30pan B KayecTBE OCHOBHOIO
CHUCTEMAaTHUUYECKOTO TIPU3HAKA OpPraH Pa3MHOKEHUS — I[BETOK, TOUHEE, CTPOCHUE aHIPOILIes..
N3 24 xnaccoB 23 kmacca — pacTeHUs SBHOOpadyHble (MMEIOIME IBETKH), 24-i kiacc —
TaifHOOpauHble (HE WMEIONME I[BETKOB MAalOpOTHUKHM, Mxu U Ap.). llepBeie 13 wiaccos
BBIJCJIAIOTCA 10 YMCIYy THIYMHOK (OJHO-, IBYX-, TPEXThIYMHOYHBIE U T.1.), 14-i u 15-i
KJI1acChl MMEIOT THIYMHKUA pa3HOW JUIMHBI, 16...20-i — pa3Hble BapuaHTbhl UX CpacTaHUs
21...23-ii—00BbeIMHSIOT PACTEHHUS C OAHOIOJIBIMHU IIBETKAMH.

Knaccpl Obuti pa3OuThl Ha MOPSIKKA O YKCITY TECTUKOB M WX MOJoXeHuto. 116
nopsakoB nenwinuch Hapoabl (6omee 1000), pogpl — Ha BUIBI. JTa cHUCTEMa ChIrpajia
OTPOMHYIO POJIb B Pa3BUTHHN OOTAaHWKH, TaK KaKk OHa ObLia MEepBOM JEHCTBUTEILHO HAYY HOU
obwexkTuBHON cucremor. Cucrema K.JIuHHes okazanmach oueHb ymoOHOM. [[ns kaxmoro
HOBOTO PAacTEHUs] MOKHO OBLIO JIETKO HAWTH MECTO, KOTOpPO€ BHUJ 3aHHMAET CPeau YiKe
n3BeCTHBIX. CyIECTBEHHBIM HEIOCTATKOM CHCTEMBI OBUT €¢ HWCKYyCCTBEHHBIH Xapakrep,
pacTeHusi ObUIM CIpPYNIUPOBaHbl HAa OCHOBAaHUU YAAYHO BHIOPAHHBIX, HO HEMHOTUX
MPU3HAKOB: YMCIO M XapakTep THIYMHOK JJIsl KIACCOB, YUCJIO IECTUKOB Ui MOPSJIKOB.
[TooToMy B omHy rpynny OOBEOUHSUTUCH PACTEHHs, CBSI3aHHBIE HE POJCTBOM, a JIUIIb
CXOJICTBOM B CTPOEHUH, HHOT/IA CIIy4alHbIM, @ BUJIbI, I CTBUTENILHO OJIU3KUE, PA3IEISUTUCE.
Tak, HampuMep, OONBIIMHCTBO 371AKOB MMEIOT TPU THIYUHKHU, T. €. OTHOCATCS K 3-My Ki1accy,
HO PHUC C €ro IeCThI0 THIYMHKAMH TOMAaIaeT B 6-i, a JYIMIMCTBIM KOJOCOK, UMEIOIMMN JBE
TBIYMHKU, — BO 2-1 KJIacC BMECTE C UBOW, BEPOHUKOU U CUPEHBIO. VICKYCCTBEHHOM SIBISETCA
cucreMa JIMHHES W TOTOMY, YTO MOCJIEIOBATEIBLHOCTh KIACCOB HE OTPAXAET SBOJIIOIUU
pacTeHu.

JluaHell BIIOJHE OCO3HAaBaJl OIrPaHUYEHHOCTh CBOEM CHUCTEMbI, OH IHCal:
«ckyccTBEHHasi CUCTEMa CIY)KHUT, TOJIBKO TOKa HE HaifJileHa €CTeCTBEHHas: MepBas yUuT
TOJIBKO PacIiO3HaBaTh PACTCHUS, BTOpas HAYYUT HAC CAMOMW MPUPOJIC PACTCHUSD.

Pacckaxkure o aajbHeiilieM pa3BUTHH CHCTEeMATHKH PAacTeHHs TePHOAa BTOPOii
nosoBuHbl XVIII B.

Hauunast co Btopoii monoBuHbl XVIII B. mosBIsIOTCS €CTeCTBEHHBIE CHCTEMBI, B
KOTOPBIX PacTeHUs] OOBECIUHSIINCH MO0 CTPYKTYPHOMY CXOJACTBY; CHCTEMATUUECKUE SAMHUIIBI
pacrojiaraiuich B TOCIEI0BATEIBHOCTH, KOTOpas yCTaHaBJIWBaJla OJM30CTh MEXKIY HUMH,
BBISIBIISISL B3aUMOCBSI3U. [lepro/1 eCTeCTBEHHBIX CHCTEM AJIHIICS 0 BTOPO# monoBUHBI XIX B.
[lepBas ecrecTBeHHas cucTema Oblia co3maHa ¢paniry3ckum 6oranukom A. JKroccee B 1789
r. Um Obuto ommcano 100 ceMelCTB, BHIBI KOTOPBIX pACIOJarajuch TakK, dYTO
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MOAYEPKUBAINCH YEPTHI UX CXOJACTBA U OTPaXaJlOCh pa3BUTHUE pacTUTENIbHOro Mupa. Kaxmoe
CEeMEMCTBO 3aKaHYMBAJOCh OIMHUCAHMEM BHJA, HUMEIOUCT0 TMPU3HAKU CXOJICTBA C
nocinenyronmm cemelictBoM. Ilocie cucremsl A. JKrocche MOSIBISIIOTCA U IPYTUE CUCTEMBI,
ONMMpAOIMecs Ha MPEICTaBICHUS O HEU3MEHSEMOCTH BUJIOB U CTPEMHBIIMECS HAWTHU TOT
IJIaH CTPOEHHUs], MO KOTOPOMY OHHU ObUIM co3faHbl. Hambomee u3BecTHhl cucrtema O. u
A.Jlexanmonei, Bxiodaromas 194 ceMeiicTBa u HcIolb30BaBIascsa 10 30-x rogoB XX B.,
cucreMbl A. bponwsipa, JI. beittmana u JI. I'ykepa. B cepenune XIX B. B. T'odwmeiicrep,
OTKpPBIB YepelOBaHHE TIOKOJEHHUH Yy MXOB, I[UIayHOB, XBOUICH, MAmOpOTHUKOB U
TOJIOCEMECHHBIX, BIIEPBBIC JIOKAa3aJl EIWHCTBO CIOPOBBIX (TaHOOPAaYHBIX) U I[BETKOBBIX
(SIBHOOpAYHBIX) PaCTEHUM, EAMHCTBO PACTUTEILHOTO MHpA.

[IpuHIIUTT KCTOPUYHOCTH, BOIIONMU BIiepBbie ObLT npoBo3riamieH XK. b. Jlamapkom
(1809), oOBsSCHSBUMM pa3HOOOpa3re MW OJHOBPEMEHHO €IUHCTBO JKHUBOW MPUPOJIBI
M3MEHSIEMOCThIO BHJOB TIOJI BO3/IECHCTBHEM H3MEHSIONMXCS YCIOBHH CYIIECTBOBAaHUS.
OnHako (paKTUYECKH SBOJIONUOHHBIA MPUHIIUII B MOCTPOCHUU CHUCTEMBI PACTHUTEIBHOTO
MHpa CTaJl PYKOBOJSIMM JIMIIb CITYCTS MIOJIOBUHY CTOJIETHS], TIOCJIE ONYOIMKOBaHUS TEOPUH
UY.Japsuna (1859). Hauancst HOBBIM TIeprOJ] MCTOPUHM CUCTEMATHUKH, JUISIIMNCS IO HAIMX
IHEH, — Tepuoj SBOJIOLMOHHOW, WM (UIOreHeTH4YecKol, cuctemartuku. [IpusHanue
SBOJIOLUU TPeOOBAJIO MPHU IMOCTPOEHUU KIACCU(UKALUKN PACTEHUN OOBEIUHATH (POPMBI,
€IUHBbIE 10 MPOUCXOXKICHHUIO, a HE IPOCTO CXOJAHBIE MO OONBIIMHCTBY IPHU3HAKOB;
pacmoaraTb TaKCOHBI TaK, YTOOBI 3TO COOTBETCTBOBAJIO ITYTSIM SBOJIOLHOHHOTO Pa3BUTHSL.
l'oBopst crnoBamu JlapBHHa, «.NPU3HAKU, JOKA3bIBAIOIME HMCTUHHOE POJCTBO MEXIY
BHUJIaMH, CyTh T€, KOTOPBIE YHACIEAOBAaHBI OT OOIIEro MpeaKa;.eAHHCTBO TUIA OOBACHSACTCS
€IMHCTBOM TMPOUCXOXKACHUSI». ITa CIOXKHEHIass 3agada moTpedoBasia yriyOJIeHHOTO
W3Y4YCHUSI CAMHUX PACTEHUH, TPUBJICUCHHS HOBBIX (DAKTOB M METOJIOB.

Ha yem ocHOBaHa ¢uiioreHeTH4YecKasi cucrema A. JHrJepa?

[lepBoit u Hamboyiee pacHpOCTPAaHECHHOW (PUIOTCHETUYECKOM CHUCTEMOM SBIISICTCS
cucreMa A. Duriepa (1887). OHa ocHOBaHa Ha NpPU3HAHMHM TICEBJAHTOBOM TEOpUU
MPOMCXOXKIEHUSI 1BETKA — NPUMUTUBHBIMH  CUUTAIOTCA I[IBETKM  HEB3PAYyHBIE,
MPEUMYLIECTBEHHO BETPOONBUIAEMbIE, OJHOMNOJbIE U JHIIEHHbIE OKOJoLBETHUKA. Cucrema
A. DHrnepa, pa3paboTaHHas OY€Hb JETalbHO, BILIOTH JIO POJOB, @ MHOTJA U IO BUJOB,
yaoOHa Uil HCIOJb30BAaHUS U COXpaHSET CBOE 3HAYEHHE JO HACTOALIETO BpPEMEHHU.
Marepuansl OONBIIMHCTBA KPYIMHEHIIMX TepOaprueB MHUpa PACIIONaratloTcs M0 3TOW CHCTEME,
ee npuaepxkuBamuch u  aBTopbl 30-tomHON «Duoper CCCP». M3 naByx kinaccoB
MOKPBITOCEMEHHBIX OJIHOAOJbHBIE NMPUHSTHI 3a 00Jiee MPUMUTUBHBIN, JaBUIMK HA4ajao ABY-
JOJIbHBIM.

Kakue eme coBpeMeHHbIe TeOPHU CHCTEMATUKH BbI 3HaeTe?

CxomHOM, HO MEHee JeTallbHOU siBJsieTcst cuctema P. Berrmreitna (1935), koTopsiid,
OJIHaKo, B OTIM4YMe OT A.DHIViepa JBYAOJIbHBIE pacloyiaraeT B Hayaie cucremsl. IlepBbie
K1accu(UKallid Ha OCHOBE 3BAaHTOBOM, CTPOOUIISPHONW TEOPUHM IMPOMCXOXKAECHUS IBETKA
obun paspabotanbl I'. Tamumpom (1912) u HezaBucumo ot Hero Y. beccu (1915). B
OCHOBAaHMM CHCTEMBl IOKPBITOCEMEHHBIX IIOMELRAETCS TIpylna MHOTOIUIOJHUKOBBIX
(Marsosuessble, MHOTJAa  TaKKe u JIIOTUKOBBIE). XapakTepHbIi MPU3HAK
MHOTOIJIOJJHUKOBBIX— HaJIW4YUe B ILIBETKEe OOJBIIOTO YMcia MECTUKOB (monHukoB). Ha
NpUHIHKNAX, BRIABUHYTHIX . ['ayummpom u Y. becen, moctpoensl cuctemsl k. XaT4MHCOHA,
A. Kponksucra, P. Topua, b. Kozo-IlonsHckoro, A. I'poccreiima, A. Taxramksna u ap. Y
aBTOPOB OOJIBLUIMHCTBA COBPEMEHHBIX CHCTEM HE BBI3bIBAIOT MPUHIIMITHAIBHBIX Pa3HOIIacu i
TaKM€ BOIPOCH, KaK MOHO(UIETUYHOCTh IIBETKOBBIX, IEPBUYHOCTH JBYJIOJBHBIX IIO
OTHOILEHUIO K OJHOJOJBHBIM, NPUMHUTHUBHOCTh MAarHOJIMELBETHBIX U OJM3KUX MOPSIKOB,
BTOPUYHOCTh aHEMOQUIIbHBIX CEMEHCTB C PEAYLIMPOBAaHHBIMU OJJHOIIOJIBIMH LIBETKaMH M JIp.
Tem He MeHee ocTaeTcsl LEeNblid psAl CIOPHBIX MPOOJIEM Kak B TEOPUH, TaK U B MOJOKEHUU
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OTIENbHBIX TakcOHOB. CyIECTBYIOT M HPUHLUMIMAIBHO MHBIE B3MISAAbl M CUCTEMBI,
OTPUIIAIOIIE€ MOHOPUIETUYHOCTh TOKPHITOCEMEHHBIX.

Ilpu coBpeMeHHBIX (PUIOTEHETUYECKUX MOCTPOCHHSX JOBOJIBHO IMPOKO MUCIOIB3YIOT
3BOJIOLMOHHO-MOP(OJIOTHYECKUE PS/Abl, MO3BOJSIONME YCTAHOBUTh NPUMUTUBHOCTH U
MPOJBUHYTOCTh OTAEIBHBIX NMPHU3HAKOB. HaualbHbIE 3BEHBS KaXIOTO psAAa OTHOCUTEIBHO
NIPUMUTUBHBI, KOHEYHBIE — 3BOJIFOLIMOHHO IIPOJIBUHYTHI.

JBOJIOIHOHHOE 3HAYECHHE PU3HAKOB HA OCHOBE CTPOOMJISIPHOH TEOpPHH.

Kuzuenusie GopMbl
JlepeBbsi — KyCTapHUKH —> MHOTOJIETHHE TPaBbl — OJHOJIETHUE TPaBbl. TpaBbl —
— BTOPHYHO/IPEBECHBIE PACTCHHUSL.
Mezodutsl — TUTPOPUTEI — THAPOPUTHI.
Me3o¢puTel — KCepOUTHI.
ABTOTpO(HBIE PACTEHHS — TETEPOTPOHBIE.

Crebenb
JlepeBAHUCTBIN —TPaBsHUCTHIN.
[IpssMmocTosTUMi — BBIOUMICS, HETUISIOMMNCS U CTEIIOIIMIACS.
CocynoB HET, TOJIBKO Tpaxeubl — COCY/bI C JIECTHUYHOM mepdoparueii — cocyasl ¢
MPOCTOH mepdoparuei.

Jlucr
IIpocront 1enpHbIN — MPOCTON paCWICHEHHBIN — CII0KHBIN. BeuHo3eneHsin —
JMCTONAHBIN.
JIncTopacnosnokeHue CliupaibHOe — CyIPOTUBHOE WM MyTroB4aroe. JKuIKoBaHuE IEpUCTOe
— [ajb4aToe — AYroBO€ — MapaICIIBHOE.

Liserok

OOMHOYHBINA — B COLIBETUH.

IlepexpecTHOE ONBUIEHHE — CaMOOIBIICHHE.

OHTOMOUINS — aHEMOQUIHSL.

AKTHHOMOP(HBIA — 3UTOMOP(HBIH — ACHMMETPUYHBIN.

Pacnionoxenue yacteil IBeTKa CUpalbHOE (ALMKINYECKOE) — TeMUIMKINYECKoe — —
HUKITUYECKOE (KPYroBOe).

L[BeTon0XKE YITMHEHHOE — YKOPOUYCHHOE.

I[BeTok ¢ OOJIBIIMM U HEOIPEAEICHHBIM YHCIIOM 4aCcTe — IBETOK C HEOOJBIIUM U
(UKCHPOBAHHBIM UX YUCIIOM.

Yactu niBeTKa CBOOOHBIE —> CpPACTAIONMECH.

I'muenel anokapnHbIil — IEHOKapITHbBIN.

3aBs13b BEpXHSAS — MOJYHUKHSS — HIDKHSS.

Inon, cems
[Inoap! cOopHBIE — NIPOCTHIE.

CemeHa C SHJOCIEPMOM M MAJICHBKHM 3apOJBIINIEM — C DSHIOCIEPMOM U OOIBIIMM
3apojpilieM — 0e3 PHAocIepMa.

Nmes Takyto cxeMy MPU3HAKOB, MOXKHO CYAMTh O MPUMUTHUBHOCTHU (IPEBHOCTH) WIIH
MPOJBUHYTOCTH ((UIOreHETUUECKON MOJIOIOCTH) TOW MJIM MHOM CHUCTEMAaTHUUYECKOM IpyHIbl.
OnHako HEpeIKo B OJHOM, POACTBEHHO OIM3KOW TPYINe OJHOBPEMEHHO C IPUMHTHBHBIMH,
SBHO AapXaW4yHBIMH MpPHU3HAKAMHM HAOIIONAIOTCS TPH3HAKW BBICOKOM OpraHU3aIlHH.
PaznuuHble CTPYKTYphl HE TOJIBKO Y OJIHOTO CEMEWMCTBA, HO Ja)Xe Y OJHOTO U TOro e BUJa
MOIYT HaXxOJIWUThCS HA pa3HBIX YPOBHSX Pa3BUTHUsA: HAllpUMeEp, B ceMeHCTBE JIFOTMKOBBIE
OOJIBIIMHCTBO MPEJICTABUTENICH NMEIOT IIBETKM MPUMHUTHUBHBIE — aKTHHOMOpP(QHBIE, a 6oper
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U JKUBOKOCTb — 3uromop¢ubsie. B cemelictBe Po3oBble y OAHMX HpeaCTaBUTENEH
(3eMIsTHUKa W JIp.) 3aBsi3b BEPXHss, a y APYIUX (A0510HA) — HUKHSA. Y mandes (CeMeicTBo
SICHOTKOBbBIE€) OYEHBb COBEPILCHHBIN IBETOK, HO C BEpPXHEH 3aBsi3bl0. OJTO CBS3aHO C
HEOJMHAKOBBIM TEMIIOM MpPeoO0pa3oBaHMS OTAEIbHBIX CTPYKTYp, B pe3yJabTaTe dYero
OpPraHU3Mbl MOTYT COCTOSITh M3 YacTeH, HaXOJAIMXCSA HA Pa3HBIX CTaJAUSIX 3BOJIOLHOHHOTO
pazButus. HeonnHakoBbIM ypOBEHb pPa3BUTHS M CIEHHUAIM3ALNU PA3IUYHBIX OPraHOB,
JOCTUTHYTBI B IIPOLIECCE HMX OTHOCUTEIBHO HE3aBUCHMOW DHBOJIOLMHU, HA3bIBACTCA
rerepodaTMuel Ui 3aKOHOM MOP(OTIOTHYECKOTO HECOOTBETCTBUSI.

Oxapakrepu3yiiTe KJIacchl ABYAOJbHbIX U OJHOA0JbHbIX. Kakue pasiuuus Bbl

BuanTe?

XapaxrepHble MTPU3HAKH pACTeHUN 000MX KJIaCCOB TIPUBEICHBI B TAOIHIIE.
OCHOBHBIE pa3JInyMs MEXKAY KIACCAMU:

JIBynOnbHBIE pacTEHUs

OI[H OHOJIBHBIC PACTCHUA

1. 3apoaplill ymo aBJIsIFOIIETO
OOJIBIIIMHCTBA BUJIOB UMEET JIBE
ceMsAI0Iu. Y HEKOTOPBIX BUJIOB B
CEeMSAIONAX OTKIIAAbIBAKOTCS
NIATaTENIbHbBIE BELLIECTBA

2. KopHeBas cuctemMa CTEpP)KHEBOIO
THMA, TAK KaK INIABHBIN KOPEHb XOPOILO
pa3BUBAETCS

3. IlpoBojsmme mydku cTeOsIs KOPHS
U OTKpBITHIE

4. Ha nonepeuHoMpaspese cTels
MEPBUYHOIO CTPOCHUS HaOII0AaeTcs
PacnoIOKEHNE MPOBOAAIMX ITY4YKOB
110 OKPY)KHOCTH, a 'y cTeOJIst BTOpUY-
HOTO CTPOEHU S — CIJIOIIHBIMU
KOJIbI[aMUTy0a, KaMOusl U JPEBECHUHBI
5. Jluctesiy OOJNBIIMHCTBA BUJIOB
OUYEHb PA3TUYHBI 1O
dopMe,3pe3aHHOCTH U Kparo
IUIACTUHKH. ECTh clioKHBIE

JIUCThA

6. JKuikoBaHue JIUCTBEB y
OOJIBIIMHCTBA BUJIOB CETYATO-HEPBHOE

7. llBeTku y OONBIIMHCTBA BUIOB
ATUYIICHHBIE, PEXKEe —
YETBIPEXWICHHBIE U OYCHB PEIIKO —
TPEXWICHHbBIE

Oxoio 190 000 BuoB

1. 3apoaplm y MOJaBIISAIOILETO
OOJIBIIIMHCTBA BUJIOB UMEET OJIHY CEMSIJIOIIO

2. KopneBas cucrema MOYKOBaras,
COCTOUT W3 MPUAATOYHBIX KOPHEH;
IJIaBHBIN KOPEHb HE pa3BUBAETCS

3. IIpoBopsnme mydku cTeOIst U KOPHS
3aKpbIThIE

4. Ha momepeunoM paszpese cTelist
HabmoaeTcst 6ecropsIouHoe
PacrosioKeHNE MPOBOASIX MTYYKOB HUITU
pacnoyioxxeHue B 1—2 kpyra (CoJloMHHA
371aKOB)

5.JIuctes y OONBIIMHCTBA BUJOB IPOCTHIE,
LIEJIbHOKpAaiHUE

6. JKunkoBaHue JIUCTHEB y OOJIBIIMHCTBA
BUJIOB AYroOOpa3HOE MJIU apajuIeIbHOE

7. 1IBeTKH yale TPEXUJICHHBIE U UMEIOT
YHCJIO YWIEHOB, KPaTHOE TpPEM

OxoJo 63 000 BugOB

[okpeiTOCEMEHHBIE — HauOoJIee MHOTOYMCICHHBIN THUI UK OTJEN pacTeHuii. B
HacTosIee BpeMs B TUIle HacunuThiBaeTcs 6osee 200 000 BuaoB. Pa3Hbie cuctemMaTuku
HACUUTHIBAIOT B TUIIC MOKPBHITOCEMEHHBIX PA3HOE YHCJIO BHJOB (BCETO BO BCEX THIIAX
pactutensHOTro MHpa u3BectHo cBbiie 500 000 BuaoB pactenuil). Haunnas ¢ mesnoBoro
Tepro/a, TOKPHITOCEMEHHBIE SIBIISFOTCSI TOCIIOICTBYIOIIMMHU PACTCHUSIMU Ha 3eMJIC.

Bce pasHooOpasHble BUIIBI MOKPHITOCEMEHHBIX OOBIYHO JENST MEKITY JIBYMsI
KJaccaMu — JIBYJOJBHBIX u OJIHOJIOJIbHBIX PAaCTEHHI. DBOJIOIUS ATHX KIacCOB,
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CBSI3aHHBIX OOLIHOCTBIO MPOMCXOXKACHUS OT JABYAOJBHBIX MPEAKOB, LIUIA PA3HbIMHU IYTAMH,
BCIIEACTBUEC YEro KAXKIbIH K3 HUX WMEET XapakrepHble OTIHuYds. JlnurenpHas
CaMOCTOSTENIbHASL DJBOJIIOLMSA CTOJb JAJ€KO pas3Bejga O3TU TIPYNIbI, 4YTO OJHOMOJIBHBIE
pacTeHHUsI He CKPELMBAKOTCS C IBYIOJIBHBIMHU U IPUBUBOK MEK/ly HUMH HE OJIY4EHO.
IlpuBenenHsle B Tabuulle NPU3HAKUA, XapPaKTEPU3YIOLME PpACTEHUsI KIaccoB
OJTHOJIOJIBHBIX U JIBYAOJIBHBIX, HE SIBIISIOTCS O€3YyCIOBHBIMH, BO BCEX CIydasx BepHbIMH. Mx
MOKHO TPUHUMATh TOJIBKO Ui OOIIEH XapakTepUCTHKH OOJNBIIMHCTBA BHUJOB TOIO U
apyroro kinacca. EcTb OCHOBaHMs IOjaraTb, YTO OJHOOJBHBIEC IIPOU3OLUIA OT IPEIKOB
COBPEMEHHBIX JBYIOJIHBIX U B JaJIbHEHIIEM 3BOIIOLMOHUPOBAIIM [TAPAJUIEIBHO C HUMU.

Kaxnaplil U3 npu3HaKoB B OTIEIBHOCTH HEIOCTAaTOYEH Il OTHECEHUs PAaCTEHUH K
TOMY WJIM WHOMY KJIacCy, TaK Kak €CTh HEMaJ0 OTKIOHEHHUH OT THUIHWYHOTO JUI Kiacca
crpoeHus. Hampumep, y HEKOTOPbIX HECOMHEHHBIX JBYAOJIBHBIX PACTEHUIN 3apOJbILI UMEET
JMIIb OJHY CEMsJIONI0 BCIEJACTBHE PEIyKIIMM BTOPOW WM Ojarojapsi cpacTaHUIO 0Oeux B
OJIHY, @ €CTh JIBYJOJbHBIC C IYTOBUIHBIM KHJIKOBAHHEM IPOCTHIX JUCTHEB U MOYKOBATOMN
KOPHEBOM cucTteMo (MOAOPOKHHUK); € 3aKPhITHIMM HPOBOAALIMMM ITy4KaMH, PacCesHHO
pacroNioKeHHBIMH Ha TONepeuyHoOM paspe3e cTelnd. Takum o0pa3oM, KakIblii MpHU3HAK,
OTJIMYAIONIMI BYIOIBHBIE PACTEHHS OT OAHOAOJIBHBIX, HMEET OTHOCUTEIBHYIO IEHHOCTD, U
pelaTh BOIPOC O MPUHAAIEKHOCTH TOTO MM MHOTO PACTEHUsI K OHOMY U3 KI1acCOB HAJ0 HE
110 OJIHOMY IIPU3HAKY, a IO UX COBOKYITHOCTH.

[pakTrueckoe 3HaY€HNE OAHOAONBHBIX U IBYIOIBHBIX PACTCHHI OJMHAKOBO BEJHKO,
X0Ts ¥ pa3nu4yHo. OJHOJONbHBIE AT YEJIOBEKYy HE3aMEHUMYIO MUIYy — xi1e€0. DTO 371aKu:
MIICHUIIA, PUC, KYKYpYy3a, POXKb, sSIMMEHb, IPOCO, oBec U Ap. Cpeau ABYNOJIBHBIX TAKKE €CTh
BAOKHEHIIME NHUIIEBBIE PACTEHUS: KapTodelb, cos H apyrue O00OBBIC, IOJCONHECYHHK,
rpeunxa, B TPOIIMKaX — XJIeOHOE JIepeBO, MAaHUOK, O6aTtat u Ap. Cpeau MiI0J0BBIX U OBOIIH bIX
BEIYIAS POJIb MPHUHAUIEKHUT JABYIOJIBHBIM: SIOJIOHE, TpyIe, BHUILIHE, YepelHe, aOpuKocy,
MEPCUKY, TUMOHY, alleJIb,CHHY, BUHOTPAIy, TPEIIKOMY OpeXy, MUHJIAIII0, CMOPOJINHE, MaJIHE,
KIyOHMKE M KallycTe, MOpPKOBM, CBEKJE, OrypliaM, Tomaram, apOy3y, IblHE M JIp. U
OJTHOJIONIBHBIM: OaHaHaMm, (UHHMKaM, KOKocaMm, aHaHacaM, JIYKy, YeCHOKy, cmapxe. Caxap B
TPONUKAX IMOJIy4atoT U3 OJHOJOJIBHOIO PacT€HUsi — CaxXapHOI0 TPOCTHHMKA, B YMEPEHHBIX
IMIMPOTaX — U3 JBYAOJBHOIO — caxapHoil cBekibl. Cpenu KOPMOBBIX OJMHAKOBO BeEJIMKa
poiib U OBYNOJBHBIX (000OBBIE), U OJHOAONBHBIX (31aku). Cpeau TEXHUYECKUX PACTEHUU
peobIalatoT JBYAOJIBHBIE: JIEH M XJIOMYaTHUK (OCHOBHBIE MPSIUIIBHBIE KYJIBTYPBI), a TAKKe
JUKYT, KeHad, KoHoIs; ay0, Oyk, Juma (MCHOJB3YIOT Kak IMOJCIOYHYIO JPEBECHHY); Kie-
IEBUHA, panc (MCIONB3YIOT Uit BBIPA0OTKH TEXHHYECKOTO W IHINEBOTO MAace).
[IpeoGiagatoT ABYyHOJIBHBIE W CPEOU JIEKAPCTBEHHBIX, KPACUJIBHBIX, AYOWJIBHBIX H
3UPOMACIUYHBIX PACTCHUH, KaydyKOHOCOB. JIByHOJIBHBIE M OJHOAOJBHBIE IIMPOKO
WCIOJIB3YIOT KaK JIEKOPAaTHBHBIC PACTCHHUSL.

Cucrema MoKkpeITOCEMEHHBIX, onyonnkoBanHas A. JI. Taxramksaom B 1987 1.
OOuMpHBIN U UCKITIOYUTENIBHO pa3Hoo0pa3Hblil oTaen [lokpeIToceMeHHbIE paccMaTpy BaeTcst
KaK elMHas, BIIOJHE ECTEeCTBEHHAs MOHOUIIETHYeCKas Tpynmna. JpeBHeH M nopsaaKoM
SIBJISIFOTCS. MATHOJIMEBBIE, OT TIPEIKOB KOTOPBIX MPOU3OIILTH BCE HBIHE )KUBYIIE
MTOKPBITOCEMEHHBIC.

IlepeuuncanTe KIacChl U NOAKJIACCHI 0TAE A2 MarHoanopursi?

Otnen Marnoauoduter — Magnoliophyta
(TToxperTocemennbie — Angiospermoe, IsetkoBrie — Anthophyta)

Knacc Marnonmuoncuasi—Magnoliopsida
Jeynonsabsie — Dicotyledoneae

[Moaxmacc Marnomuuast — Magnoliidae

[Moaxnacc Panynkynuasr — Ranunculidae

[Monknace Kapuogumnuasr — Caryophillidae

IMoaxnace T'amamemmouasr — Hamamelididae
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IMoaxmacc Jdwmncaunasr — Dilleniidae

IMoaxnacec Posuner — Rosidae

TTonkmace JTamunasl — Lamiidae

[Moaxmacc Acrepuast —ASteridae

Knacc JInnmunoncuasr — Liliopsida
Onmuonmonsubie — Monocotyledoneae

IMoxxnace Amucmarnasl — AVismatidae

IMoxknace Tpuypumuas — Triurididae

IMoxxnace JIummunsl — Liliidae

[Moaxmacc Aperuas — Arecidae

JaiiTe o01IyI0 XapaKTepUCTHKY cemelicTBy Marnonauesbie?

IMoaxknacc Marnosmmuabl  (Magnoliidae) ob6beauuser 3 Hambosiee apXaU4HBIX
ceMeiCTBa IIBETKOBBIX pacTeHUH. VI3 HUX Hanboiee MHTEPECHO CEMEHCTBO MarHOJIMEBbIE.

Cemeiictreo MarnosmeBbie (Magnoliaceae). Oano u3 Haumboyiee apxXaudHBIX
cemeiictB, oobenuusier 240 BumoB (14 pomoB. OcHOBHAsE Macca BUIOB COCPEIOTOYEHA B
cyorponukax CeepHoro momymapusi. COBpeMEHHBIM apean ceMmelcTBa orpanudeH lOro-
Bocrounoii Asueil n npuatiaHTuueckumu paiionamu CesepHoil u LleHTpanbHOl AMepuku,
JM3BIOHKTUBHBIN, pa3opBaH Ha psij M30JIMPOBAHHBIX YUACTKOB, YTO YKa3bIBAE€T HA JPEBHOCTh
MarHojueBblX. B TpeTuuHblil mepuon pa3HOOOpa3Hble BUABI MArHOJMEBBIX ObUIM HIMPOKO
pacrpocTpaHeHbl, 10CTUTasl IPUIIONIAPHBIX TeppuTopuii (0-B Llmundepren, ['pennanaus) Ha
ceBepe U ABcTpaiinu Ha rore. CpeJlu CKOIaeMbIX MarHOJIMEBBIX €CTh MEJIOBBIE (POPMBI.

K MarHonmeBbIM OTHOCATCSI JEPEBbsl, PEKE KYCTAPHUKU C OUYEPEIHBIMU IPOCTBHIMU,
LETTbHBIMA BEUHO3EIEHBIMU WM ONAJAIOIIMMHU JUCThSIMU C NPUIMCTHUKAMU. [IpunucTHrKI
KpYIHBIE, OXBaThIBaIOLMe cTeOeIb, HO paHO omnajaroupe. B anaToMuyeckoM CTpOeHUHU it
OPUMHUTHUBHBIX 4YepT: JIECTHMYHas mepdopanus COCyIOB, OKaiMIEHHBIE TMOpbl Ha
BOJIOKHHUCTBIX 3JIEMEHTaX.

Jluctbs m xopa Oorartel >(QUPOMACIMYHBIMM Kele3kamu. LIBeTku KkpymnHble,
o0oemnosiple, AaKTUHOMOP(HBIE, C YAJIUHEHHBIM LIBETOJIO)KEM M CIHUPAIbHBIM MU
LUUKINYECKUM IPOCTBIM (peke IBONHBIM) OKOJIOIIBETHUKOM, CHUJIbHO MaxHyume. BeHuunk
COCTOMT M3 OTHAEIBHBIX JICIECTKOB M HE OTIMYACTCA PE3KO OT Yalledykd. YamenucTuka u
JIETIECTKN PACIOJIaraloTCs Ha LIBETOJIOKE KpyramMM WM IO chnupaivd. MHOroyucieHHbIe
THIYMHKM UMEIOT CIUTIOIIEHHBIE HUTU, HA KOTOPBIX IBUIBHUKH PACIOJIOKEHBI HEMHOTO HUXKE
KOHLIa HUTH, BMECTE C IIECTUKAMH PACII0JIOKEHBI Ha I[BETOJIOXkKE crupaibHO. [lecTuku cnabo
muddepeHnpoBanbl: 0e3 CTOJOMKOB, PBUIbLIE CHISYEE, 3aHUMAET BEPXHIOI YacTh KpaeB
IJIOJIOJINCTUKA IO MecTy cpacTaHus. [Imox — cOOpHBINM, NMIIKOOOPa3HBINA, COCTOAMN U3
JMCTOBOK MJIM COOPHBIN OpeLeK.

W3 HuUX pacnpoCTpaHEHHBIMH y HAac W TUIHYHBIMU JJISI CEMEHCTBA SIBIISIFOTCS
CIIEYIOIIME BMJbl: MAarHOJUM KPYIHOLIBETKOBAas W JIMJIEHHAs, TIOJNBIIAHHOE JAEpPEeBO HU
JUMOHHUK KUTalCKUH (HEKOTOpBIE CHCTEMAaTHUKU JIMMOHHUK KHTAWCKUI BBIJEISIOT B
OTJICIIBHOE CEMECTBO JIMMOHHUKOBBIX — Schizandraceae).

Onunmre npeacraBureJieil poxa Marnojus U UX 3Ha4YeHHe B MeMIHHe ?

Marunonust (Magnolia) — poa, npeacraBieHHbIi Ooniee ueM 50 BOCTOUHOA3HMATCKHMH
n ceBepoamepukaHckuMu Buaamu. B Kpeimy, Ha KaBkaze m B Cpenneil Asun
KYJIbTUBHPYETCSI KaK JICKOPATUBHOE PacTeHHE MarHoius kpymnHoiBerkoBas (M. grandiflora),
3aBe3eHHas u3 CeBepHO AMEpPHUKH.

Marnonust_kpynHoiBetkoBas — Magnolia grandiflora —»to Beuno3enenoe nepeBo
BbICOTOM 30-45 M. JIMCThSI KOKUCTBIEC YEPENIKOBBIE, OUEPEAHBIE, TPOAOJITOBATO - THIIEBUTHBIE,
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OnecTsime, 3eJeHble C BEpXHEW CTOPOHBI U OMYIIEHHbIE KOPUYHEBBIE C HUKHEN (ITOX0XKH Ha
JUCThsi KOMHATHOTO pacteHus ¢ukyca) anmunou 12...25 cm. IlBerer B Mae — ceHTsOpe.
Kpynubie Genble nBeTKH 10 22 CM B MOINEPEYHUKE, OJMHOYHbBIE, OeJIble, OUeHb apOMAaTHBIE.
OKOJIOIBETHUK TPOCTOM, BEHUYMKOBUIHBIA, u3 6—12 mnucroukoB. Dopmyna IIBETKa:
*P3+3+3A0Gw.  Ombuisgercss  kykamu. [Imom —  syumdnTHYecKas,  MPSIMOCTOsYast
MHOT'0JINCTOBKA, HAallOMMHAOL@S NMIIKY XBOWHBIX. CeMmeHa (MO IBa—IIECTh B KaXI0M
IJIOJIMKE) C KPAaCHOM MSICHCTOM CEMEHHOMU KOXKYpO, IPU CO3pEBaHUU IMOBUCAIOT HA JITUHHBIX
HUTSX (TPOBOMSIMU MYy4OK) M CKIEBBIBAIOTCS MTUIIAMH. Pa3BoauTcs TnaBHBIM 00pa3oM B
Kpeimy, I'py3un, 1oxsbIX paitonax KpacHomapckoro kpas, AszepOaiimpkane, Cpeaneir Azuu
Kak JEeKopaTuBHOe pacTeHue. PoauHoill sBisercs cyOTpomnmuyeckas Oro-BOCTOYHASI YacTh
CeBepHoll AMEpUKU.

Kunkuit SKCTpakT MarHOMWUM 00JIaaeT TUIOTEH3WBHBIM JICHCTBUEM; CHUIKACT
apTepuaibHOE JaBJICHHE (CTOWKOE W JJIUTEIbHOE), YMEHBIIACT cepaineOneHue u O0oau B
obmactu cepaua. HasHawaioT BHYTph Ha paHHUX CTaAMSIX TUIEPTOHUYECKOH OOJIE3HH.
D¢dupHOE Macno UCIOIB3YETCs Takke B ap(roMepuH.

Marnonus nuneitnas — Magnolia denudata — nebombioe JIepeBO ¢ ONMaIArONIMMU
TUCThAMH. L[BeTeT BECHOW O MOSBJICHUS JMCTheB. Pa3BOAMTCS TIaBHBIM 00pa3oM B
3akaBka3be 1 KpbiMmy, B YKpauHe.

Tionpmannoe  nepeBo  (Liriodendron) —  mpeicTaBiaeHO  IBYMS — BHJIaMHU:
ceBepoamepukarckuM (L. tulipifera) u kuraiickum (L. chinensis).
Tronenannoe aepeBo — Liriodendron tulipifera —nepeBo, mocruraromee 40 M

BBICOTHI. IMeeT KpyIHbI€ TPEXUJICHHBIC I[BETKH, MOX0KHE HA IBETKU TroJbIlaHa. Pomua —
I0ro-BocTo4Has yactb CeBepHOl AMEPUKH.

Y Hac KylIbTUBUpPYETCS KaK JICKOPAaTUBHOE pacTeHHE Oyiarojapsi OpUTHHAIBHOU
(ueTpIpexionacTHOM) (opMe JTUCTHEB M KPYIMHBIM, TTIOXOKUM Ha TIOJIBITAHBI IBETKAM.

JlumoHHMK _kuTalickuii _— Schizandra chinensis — nepeBsiHucTast JHMaHa,
nocturatomias 10—15 m gymuaer 1 2 cM TonumHbL. Kopa OypoBaro-kopuuHeBas. JIUCThs ode-
penHble, pACIOJOKEHbl  IMyYyKaMH, 4YepelKoBble, OOpaTHOsANIIeBUAHBIC. Yeperku
kpacHoBatbie. l[[gerer B Mae — wurioHe. l[BeTku Oenble, BOCKOBHIIHBIC, OJIHOIIOJBIC,
OJIHOJIOMHBIE, IYIIMCTHIE, 10 2 CM B IOINEPEYHUKE, HA JJIUHHBIX MOHUKIIMX KPACHOBATHIX
BeTOHOXKaX. OKOJOLBETHUK MPOCTOW BEHUMKOBUAHBIN. [110bI — SITOJIBI KPACHOTO IBETA,
MAPOBUIHBIE, PACIIOJIOKCHHBIC HA BBITSIHYTOM IIBETOJIOKE, 00pa3ys KOJOCOBHIHYIO KUCTh C
10—40 srogamu. CeMeHa TIJIOCKHE OKpYyIIIbie, 3 MM B quamerpe. [I1oap1 u cemeHa comepkar
auMoHHYI0 (10—11%), s6mounyto (7—=8%) u Apyrue KUciIoThl, 3PUpHBIC U )KUPHBIE Macia,
nyOusnpHBIE BelecTBa, MoOHocaxapuiabl (9%), OenkoBble BemectBa, BuTamMuH C. Ilpu
pacTupaHuu cTeOJIN, KOPHU, TIOABI TAXHYT JTUMOHOM.

IMpouspacraer nHa JlanbHem BocTroke B Jnecax, Mo JOJIMHAM pPEK, MO OOpbIBaM.
JINMOHHUK BBEJICH B KyJIBTYPY.

[lpemaparbl TUMOHHUKAa  KUTalCKOro  J(PQPEKTHUBHBI MPU  ACTEHUYECKUX U
ACTEHOJICTIPECCUBHBIX COCTOSHUSX, TICHXACTEHUSIX, PEAKTUBHBIX JIEMPECCHUSX, KOTOPbHIS
COTPOBOXKJIAIOTCS TAKUMH CHMITTOMAaMHM, KaK ObICTpasi yTOMJIIEMOCTh, CHFKEHHE PaboTOCTIO-
COOHOCTH, Pa3IPaKUTEIBHOCTD, BSUIOCTh, COHIIMBOCTD, TUIIOTOHUS. [Ipu nmpueme mpemnapaTos
JUMOHHHMKA 3aMETHO MOBBIIIAETCS OCTPOTA 3PEHUSI, CHUKACTCS YTOMIISIEMOCTh 3PUTEIIBHOTO
aHajgu3aTtopa TpU OOJBIMX HArpy3kax, 3HAYUTEIBHO YIY4IIAE€TCS HOYHOE 3pCHHE.
[IpenapaTsl TMMOHHHMKA TPOTUBOIOKA3aHbI TPH HEPBHOM BO30YXKACHUH, OECCOHHUIIE, TOBHI -
HIEHHOM apTEepUaIbHOM JABJICHUU, HAPYIICHUSIX CEPACUHON ACSITETbHOCTH.

IMoakmace Panynkyauanst (Ranunculidae)

B OCHOBHOM TpaBSHUCTBIE PACTEHUS CO CHUPAIBHBIMU TeMUIIMKIMYECKUMU HIIN

NUKIMYECKUMH T[BETKaMHU. PaHyHKyIuabl OMWM3KKM K MarHoJMuIaM, HO 3aMETHO OoJjee
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IPOJIBUHYTHI: HET OECCOCYIMCTHIX (OPM, COCyIbl ¢ TpocToi mepdopamueii, mpeodbiamsarot
TpaBsbl. [logknacc HebobIoi, 00bequHseT 13 ceMelcTB (TpU MopsIKa).

JaiiTe o0LIyI0 XapaKTepHCTHKY ceMelicTBY JIloTHKOBBIC?

CemeiictBo JIworukoBbie (Ranunculaceae). Oo0nenuusier cBoie 2000 BumoB (66
ponoB). MHOTHE BHIBI NIMPOKO PACIPOCTPAHEHBI B CTPaHAX YMEPEHHOTO W XOJIOJHOTO
KIMMaTa, OJHAKO HEKOTOpPhIE W3 HHUX BCTPEUAIOTCS M B TPOMHMYCCKUX CTPaHaX.
[MpencraBuTenu ceMeicTBa JIIOTHKOBBIX HEPEAKO BBICTYMAIOT B KAYeCTBE OCHOBHBIX
KOMIIOHCHTOB PAaCTUTEILHOTO TOKPOBa, OCOOCHHO Ha 0O0JIOTaxX, BIAXKHBIX JIyraXx H B Jiecax.
OcHoBHasi )KU3HEHHas JopMa — MHOTOJICTHHE JICTHE3CJICHBIC TPABbI, IEPE3MMOBBIBAIOIIIC B
BUJIC KOPHEBUII U KIyOHEH, peaKo HeOONbIMe KYCTApHUKA WJIM JUAHBl (JJOMOHOC —
Clematis). IpencraButenu cemelicTBa ¢ MPU3HAKAME OJIPEBECHEHHUS CKEJIETHBIX OCEH MMEIOT
BTOPHYHOE MPOMCXOXKICHUE: OHU BO3HUKIIU, BEPOSITHO, B PE3YJIbTATE DBOJIOLUU PACTCHHI
OT TpaB K KyCTapHUKaM.

Jluctbss TPOCTBIE, B paA3IUYHOW CTENCHW pAaCUICHEHHbIE, O€3 MPHJINCTHUKOB.
XapakTepHO HAKOIUICHHE alIKaJOUIOB, PEKE IJIMKO3MIOB, PACTCHUS YacTO SIOBUTHI, B
CBEXEM BHJIE CKOTOM He MoemaroTcs. [[BeTkr OJMHOYHBIE M B COLBETHSIX, 00OCIOIbIE,
akTHHOMOpP(QHBIE, 3a ucKIodeHreM xuBokoctd (Delphinium), coxupok (Consolida) u Gopiia
(Aconitum). IlBeTku pa3HOOOpa3HO YCTPOCHHBIE. DTO MOXET OOBICHATHCA TEM, YTO
OTICTbHBIC POJBI HAXOIATCS Ha Pa3HBIX MYyTSIX W CTYICHSX JBOJIIOIHOHHOTO Pa3BUTHSL
HauGonee npuMHUTUBHBI cniupajibHble NBeTkH Thna kynampHuibl (Trollius) ¢ Gompimmm
HEYCTOMYMBBIM YHCIIOM JIMCTOYKOB OKOJIOIBETHHKA, THBIYMHOK M IECTHKOB, CXOJHBIC IO
CTpykType ¢ 1BeTKaMHd MarHOMHH (*PoAxGw). Y npyrux pomoB (IOTHK) HaOIIOAAIOTCS
remunuknueckne (*CasC05AxGo) WM BHOJMHE IUKIAYECKHE I[BETKH — BOJOCOOp
(Aquilegia) (*CasCosAs+5+..+5Gs). OnbUIeHHE — MPEUMYIIECTBEHHO HACEKOMBIMH.

OKOJIOIBETHUK MPOCTOH BEHYHMKOBHAHBIN (JJOMOHOC, coH-TpaBa — Pulsatilla,
BeTpeHuIla — ANEMONE) 13 HEONPEACICHHOTO MM ONMPEICICHHOIO YHCIa JTUCTOYKOB MITH
IBOMHOW (MOTHK, uuMcTak — Ficaria). Yamedka spKoOKpalmieHHas, MPHUBJICKAIOIIAs
HACEKOMBIX, JICIECTKA YaCTHYHO MPEBPAIICHBI B HEKTAPHUKH, YACTUIHO peAyliupoBaHbl (00 -
petl, ’KUBOKOCTb, COKUPKH). Y BeTpoorbuiseMoro Bacuauctarka (Thalictrum) okononpeTHuk
MPOCTON, HEB3pAuHBIM, MEJKUAE JIMCTOYKH €ro OIagalT MpH pPacHyCKaHWW IIBETKA.
[pucnocobieHrne K aHEMOQHIINU, TTO-BHIUMOMY, BTOPUYHO y JTFOTHKOBBIX.

AHnporieli B OOJBIIMHCTBE CIIy4acB MHOTOWICHHBIA, TaK € KaK W arOKapITHBIH
rueneid. OqHako y 6osee BRICOKOOPTaHM30BAaHHBIX I[BETKOB YHCIIO TIECTUKOB COKPAIACTCS:
70 TSATH Yy BOIOCOOpa M J)KUBOKOCTH, J0 TPEX y aKOHMTA, JI0 OJHOTO Y COKMPOK; Y BOPOHIIA
(Actaea) u uepaymku (Nigella) runereli IeHOKAPIHBIH U3 MATH CPOCHIMXCS 70 0TH CTHKOB.

PaznooOpa3ue ruHenes oOyCIOBHIIO M Pa3HOOOpasue IIoNOB. Y OOJBIIMHCTBA ITO
coopubie mUCTOBKH (Gwx) miu cOopHble ceMsHKH (Gwx). Y HEKOTOPBIX pacTEHHIl B CBSI3U C
peIyKIMeil 4uciia MeCTUKOB IIOJBI MPOCThIe — JIMCTOBKH (COKMpKH G1) WM BCIIEICTBHE
reHokapmHocT ruHeres (Gs)) — sroga (BopoHelr), Kopobouka (YepPHYIIKA).

MHorue BUbI JIIOTUKOBBIX COJICPIKAT SIOBUTHIC aJTKAJOU[IbI, TIIOKO3 HJIbI, MHOTHE
BUJbI JKUBYT B BOJIE U Yy HUX HaOmonaetcs rerepoguiansi. CocyaucTo-BOJIOKHUCTBIE TYYKH Y
MHOTHX BHUJIOB JIIOTUKOBBIX 3AMKHYTBIC, KaK Y OJHOOJBHBIX.

HauGonee pacnpocTpaHeHHBIMH M WMEIOIIMMH 3KOHOMHYECKOE 3HAYCHUE SIBIISIOTCS
TOPUIIBET BECEHHHUI, AKOHUT SAOBHUTHIN, JIOTUK €AKUW, MPOCTPEN JIyTOBOH, BETPEHHUIIA,
KHUBOKOCTH BBICOKAs, MOPO3HUK KaBKa3CKHH.

IlpencraButeneil cemeiictBa JIIOTUKOBBIE MCHOJB3YIOT KaK JEKOPATUBHBIE (IIMOH,
BOJIOCOOp, AaKOHHUT, JIOMOHOC) M JICKAPCTBEHHBIC (TOPUIIBET, MOPO3HHUK, KUBOKOCTBH)
pacTeHHs. YdYacTHE JIIOTHKOBBIX B JIYTOBBIX TPAaBOCTOSX HEXKEJIATElIbHO, TaK Kak
OOJIBIIMHCTBO M3 HUX B CBEXKEM BU/IC SIOBUTO.

Ha kakue noacemeiicrBa nmoapasaeJsiiores Jlrorukosobie?

JItoTMKOBBIE  TOAPA3NCNSIOT HA TPU  IOJCEMEHCTBA: MOPO3HHMKOBBIE  —
Helleboroideae, BerpenunieBsie — Anemono ideae u neonossie — Paeonoideae. [TeonoBbie
HAaCTOJIBKO 000COOJIEHBI OT OCTABFHBIX JIFOTHKOBBIX, UYTO WX BBIJICIISIIOT B 0CO00E CEMEHCTBO
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U JaX€ MOHOTHUIIHBIA MOpPSAIOK. MOHOTUIIHBIM pOJ KUHIZOHUS BBIACIAIOT, IpaBja, ci1adbo
MOTHBHPOBaHO, B 0c060e MonoTuHoe cemerictBo Kingdoniaceae (Foster, 1965).

Paccka:xxkurte 00 OCHOBHBIX MpeAcCTaBUTEJIAX nojceMelicrea
Mopo3uukoBbie?
IMoacemeiictBo mMoposuukossie - Helleboroideae.
Moposauk — Helleborus. Yucno BumoB 20. IlpupomHoe pacmpocTpaHeHue —
EBpona, A3us, NpenMyIeCTBEHHO TOPHBIE palilOHBI.
Mopo3HuK _uepHblid _— H. niger. MHOroieTHHEe KOPHEBHIHBIE TPaBbl, C

1aJIb4aTOPACCEUEHHBIMU JTUCThAMU. L[BeTeT paHHEel BECHOH, LIBETKH KpymHbIe. OKOJIOIBET-
HUK rsiTuMepHbIin. @opmyia nisetka: *CasCosA0G3-10.

Mopo3HHK KaBKa3CKHMi, WIJIM 3MMOBHHMK KaBKasckuii, Helleborus caucasicus —
TpPaBSHUCTOE MHOIOJIETHEE Be4yHo3eleHoe pacteHue 25—50 cm  BbeicoThl. meer
TOPU30HTAJIBHOE KOPHEBHILE. JIMCThSI NPUKOPHEBBIC, KPYIIHBIE, YEPEIIKOBBIE, KOXKUCTHIE,
nangpuaTopaccedyeHHble Ha S5—11 nannerHeix nponeld. L[Berounblit cTebenb OE3MHCTHIN.
LIBeter B nexabpe—arnperne, Mo4eMy M Ha3BaH MOpPO3HUKOM. Ha mBetoynom crebme 1—3
0enoBaThIX KPYMHBIX MOHUKIIMX MPAaBUIBHBIX 000€MOIBIX IIBETKA. OKOJIIOIBETHUK MPOCTOIA,
U3 5 JEenecCTKOBUAHBIX JUCTOUYKOB. ThluMHOK MHOTO. [lecTukoB 3—10 ¢ BepXHUMU 3aBS35IMH.
I[Inoger — nmcroBku. PacnpoctpaneHn B Ipysum M B HOro-3amaJHblX paloHax
Kpacnonmapckoro kpas, B TMCTBEHHBIX J€CaX.

SInoBUTHIE pacTeHUs, 0COOCHHO KOPHEBUIIA, COAEPIKAIME AITKATIOU Iele00pHH.

Bonocbop — Aquilegia. Yucno BumoB 75. CBoeoOpasHyH CTPYKTypy IIBETKa
BbIpaxaeT ¢opmyna: *CasCosAxGs. Ilnog — cbopHast mucToBka. HacTto KyIbTUBUPYIOT Kak
nekopatuBHOe. BaxxHeiime npencraButenu: Bogocoop onumnuiickuii — A. olympica, Bojo-
cbop oObikHOBEeHHBII — A. vulgaris.

Kymaneauma — Trollius. Yucno BumoB 15—18. Berpeuaercs B EBpome, Asuwu,
CeBepHoit Amepuke. MHOTrojieTHUE TpaBbl C OYEPEIHBIMU JUCTbAMU. L[BeTKH KpymHbIE,
SIpKOOKpaIlleHHble, anuknuyeckue. [lo oOmei CTpykType MOXOKM Ha LIBETKH TOPHUIBETA,
TOJIKO y TIOCIIEJHET0 OKOJOLBETHUK AuddepeHIIMpoBaH Ha 4Yalleuyky U BeHuuk. [lmom —
MHOTOJIUCTOBKAa. M3maBHa KyJAbTUBUPYIOT Kak JekoparuBHoe. Hambornee mmpoko
pacnpocTpaHeHa B IPUPOJE U B KYJIBType KylaJlbHMIA eBponenckas — 1. eucopaeus.

JKuBoKOCTh BbICOKasl, MuIM COKUpKU mojeBbie Delphinium consolida — tpassucroe
MHoroJsieTHee pacteHue. Mmeer xopHeBuie. CteOenb BETBUCTBIN, Aocturaroumii 200 cm
BBICOTHI. JIMCTBSI OdepenHble, YepelKoBble, 3—/ — TmalbuyaTO-pacCeUeHHbIE Ha Y3KHe
JMHEWHBIE OJIbKU.

[IBerer B nrone—anrycte. ComBerre — KUCTh. LIBeTkH GroIeTOBBIE (PEAKO PO30BHIC
unn Oenble), HEMpaBUJIbHBIE, 3UTOMOP(HBIE, OKOJOLBETHUK MpocToi. M3 5 okpameHHbBIX
YaIIeJMCTUKOB OJWH MPEBPATHICSA B MELIKOBUAHYIO IIIOPY, IBa CPOCIUCH U MPEBPATUIIUCH
B JUIMHHBIM HEKTapHUK, MOMEMAIONMNICS B IMOPE, /1Ba SBJSIFOTCS OOKOBBIMHU. THIYMHOK
MHoro. Ilectuk oauH ¢ BepxHell 3aBs3bl0, HUTEBUIHBIM CTOJIOMKOM U MEJIKHM PBUIBLIEM.
Ilnon — mnucroBka. PacreHue SA70BUTO BCIEACTBHE COAEPKALMXCS B HEM SIOBUTHIX
ATKAJIOUIOB — JeNb(ernHa U Jp.

Pacnipoctpanena moscemectHO (kpome Kpaiinero CeBepa M IOKHBIX pailOHOB) Ha
COPHBIX MECTaxX M KakK IOJICBOM COpHSK, OOBIYHO 3aCOPSIOIMHA POXb U JPYrue 3epHOBBIC
KynbTypbl. Pa3BoauTCs Takke Kak I€KOpATUBHOE PACTEHUE.

W3 Hag3zeMHOM 4acTH pacTeHUs], UMEIOIEH HECKOJIBKO alKaJIOMIO0B, IPUTOTOBIISIFOTCS
CIICAYIOUE TPENapaThl: AJIATHH, KOHACTb(PHH, AeTbCEMHIH.

Tarke mnpuMeHsETCS KaK MHCEKTHUIUJIHOE CpEACTBO (CeMEHa B BHJIE IOPOILKA).
Boanblil SKCTpaKT U3 OKOJIOIBETHUKA C KBACIIAMHU JIA€T CUHIOIO KPACKYy.

XKuokocth cmyranas — D. confusum — Hapsiay ¢ IpyriMH BHJIAMH JKHBOKOCTH
npouspactaeT B CpenHed A31MU U UMEET TaKOe K€ MEIUIIMHCKOE 3HAYCHHUE, KaK U )KUBOKOCTb
BBICOKASI.
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KusokocTh ceruaromioanas _— Delphinium dictyocarpum — mHorojerHee Tpa-
BSIHUCTOE PacTEHHUE CeMEeCTBa JIIOTUKOBBIX, BhIcOTOM 60—100 cm. KopeHb pa3BeTBieHHO-
CTEep)KHEBOH, He KiIyOHeoOpa3Hblil. CTebenpb npsMoii, 00bIYHO MPOCTOM, peOPUCTHIN, TOIBII
W TOKPBITBI BHU3Y PEIKMMH BOJOCKaMHU. JIMCThS oOuepemHble, YEpemkd WX MpHU
OCHOBAHMU HE paCIIMPEHHbIE, INIACTUHKA B OUYEPTaHUH OKPYTIIO-CePIIeBUIHbIE, UTMHON 5—
10 cm, mmpunoit 6—13 cm. CouBerre — mpocTas WK y OCHOBAHUS BETBMCTAs, I'yCTasl
MHOTOIIBETKOBAasT KHCTh. [[BeTkM Ha cClleTkKa OTKIOHCHHBIX TOHKHX IIBETOHOXKKAX,
OKOJIOIBETHUK CHHUU WM TeMHO-CHHMI. [Imon dame u3 Tpex MHOTOCEMSHHBIX JHUCTOBOK
JUIMHOH 0K0JI0 1 cM.

JKrBOKOCTH CeTUaTOmIONHAsE MaccoBO BCTpewyaeTcss Ha Anrtae, B BocrouHom
Kazaxcrane u nHa HOxnom VYpane. B ropubix paiioHax pacTeT B JIECHOM U TOPHO-CTEITHOM
nosicax Ha BeicoTe 1400—1800 M Hag ypoBHEM MOps WJIM 10 CKIIOHAM pa3HOI OpUEHTalUH,
KpOME IOKHBIX, 10 JOJMHAM, IMOJOTMM BepHmMHaM. THNHWYHbIE OOMTaHUS — JIOCTaTOYHO
BIIaroo0ecreueHHbIe Jyra Ha TJIOJOPOJHBIX TOPHO-YEPHO3EMHBIX, pPEXE Ha KaMEHHUCTBIX
noyBax. OOBIYHO BCTPEYAETCSl PACCESIHHO, HO MOXET 0Opa3oBBIBATh M IUIOTHBIE 3apOCIIH.
Pacrer Tarke B 3apocisiX KyCTApHUKOB M 11O UX OIYIIKAM.

[onmydaeMblii U3 KUBOKOCTH IMpenapar MEJUTMKTHH HCIOIB3yeTCs TP 3a00JE€BaHUIX
C TIOBBIIMICHHBIM MBIIMICYHBIM TOHYCOM W PACCTPOMCTBAMH JBUTATCIBHBIX QYHKIIUA — JIs
MOHMKEHUSI MBIIIEYHOTO TOHYyca, mpu Oonesnu IlapkuHcona, Oonesnu Jlutris,
apaxHodHIehaTuTe U Jp.; B XUPYPIUH — JUISI PACCIA0ICHUSI MYCKYIAaTypbl U BBIKITIOUCHUS
€CTECTBCHHOTO JBIXaHHS.

Axonut (6oper)—Aconitum. B cocraBe poaa okosio 160 BumoB. PacmpoctpaHeH B
CEeBEPHOM TOJIYIIIAPUH, OCOOCHHO YacTO B TOPHBIX CTpPaHAX, Ha JIyraX, CTEMHBIX CKIOHAX,
Cpe KyCTapHUKOB. MHOTOJICTHHE TPABSIHUCTBIC PACTECHUS CO B3IYTHIMU KOpHsMH. L[BeTkn
MOHOCHUMMETpPHYECKUEe, B KHUCTeBUIHBIX couBeTusx. Popmyna nserka: 1CasCo2AxG3.7.
Yamenuctuku B 4Kcie S, sIPKO OKpaIlleHbl (JIEMEeCTKOBUAHBIC), 3aIHUN U3 HUX pa3pacTaeTcs
B BHJIC IIUIeMa, 2 HIDKHUX Yallle Bcero HepaBHbIe. JlemecTtkoB oT 5 mo 8 (HO wame §), HO
Pa3BUBAIOTCS TOJBKO 2 3aJHUX, BUJOM3MEHEHHBIX B KPYITHbIE HEKTApHH, 3aKIIOUYEHHBIE B
[IUIEMOBU/IHBIN YAIIETUCTUK, OCTalbHBbIC OOJiee WM MEHee peaylUpOBaHbl. THIYMHKHA B
HeolpeaeieHHo 0obioM uncie. [lectuku B uncne 3—7.

[Inox — cnoskHas nucTOBKA (MHOTOCEMEeHHas1). PacTeHus comepkar ankajaou,1 akOHHU -
THH, CHJILHO SIOBHTHI, HHOTJIA UX KYJIBTUBUPYIOT KaK JICKAPCTBCHHBIC HIIA JICKOPATUBHBIC.
Bo ¢mope Poccum bacto BCTpewaroTCs aKOHHUT IepcThcToycThii — A. lasiostomum u
akonut (uiepoBa — A. flerovii. B camax 4acTo KyIbTHBHPYIOT aKOHUT amnTEYHbIH, UM CH-
Huii,— A. napellus. Bce gactu pacTeHus OYEHbB SIOBUTHI.

KopHekiyOHU conepaT sIOBUTHIM alIKalou] aKOHUTHUH, KOTOPBIH HCIIOJIb3YeTCs B
MeAUITUHE.

B ropax Taup-1llans, k BocToky ot o3epa Uccwik-Kynb u B apyrux paitonax Cpeanei
A3HH JMKO PacTyT aKOHMT JKYHTapCKuii — A. SOONQOriCUM — U aKOHHMT KapaKOJIbCKHI —
A. karacolicum, xopHexITyOHM KOTOPBIX TAaKKE HAaXOIAT NMPUMEHEHWe B meaunuHe. OHU
XapaKTepu3ylTCsS TEM, YTO UMEIOT IEMOYKY (10-8 CM JIJTMHBI) U3 CPOCIIMXCS KOPHEKITYOHEH.
DTH aKOHUTHI HanuboJee IOBUTHIN Hanboliee OMmacHBbI.

Paccka:knte 00 OCHOBHBIX MpeJACTABUTEJISIX MOJACEMEIICTBA BeTPpeHUIIeBbIe ?

[ToncemetlicTBO BeTpeHUIIEBBIE — Anemono ideae

Jlomonoc — Clematis. Kycrapuuku (TTOJTyKYCTapHUKH) WM TPABSIHUCTHIC
MHOTOJICTHUKH HEPEIKO C Jia3alommmu ctedmsmu. JIucTest cynpotuBHble. Dopmyrna mBeTka:
*Cas-8C05-20AxGw. Ilmom — cOopHast cemsiHKa. MHOTO BHUOB KyIBTHBHPYIOT Kak

nexopatuBHbie, B CCCP 18 BugoB. Hanbonee yacto BcTpeyaroTes: TOMOHOC 11ETbHOIMCTHBINA
— C. integrifolia, momonoc Bunorpagnonuctasii — C. vitalba, momonoc Boctounsrit — C.
orientalis.

Bacumucrauk — Thalictrum. Oxono 80 BuaoB, pacnipoctpaneHHbIX B EBporie, A3un,
Adpuke u CeepHoii Amepuke. OnauH U3 Hambojee OOBIYHBIX ApelCcTaBUTENEH poaa —
BACHJIMCTHHUK BojocOopomuctHeii — 7. aquilegifolium. DTo kpymHBIE MHOTOJETHHE
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TPaBSIHUCThIE pacTeHHus 10 | M BBICOTHI. [[BeTKM MHOTOYMCIIEHHBIE, B IMTKOBUIHOMN
METEeJIKe, JIMCTOYKOB OKOJOUBETHUKA 4(5), THIYMHOK MHOTO — KPYIHBIE, OKpallleHHbIE.
[Inog— MHOrocemsiHKa, MHOTAA KyJbTUBUPYETCS B KAUYECTBE ACKOPATUBHOTO.

Jlrotuk — Ranunculus. Yucno BumoB okoio 600. MHorme W3 HHUX MIMPOKO
pacipoCcTpaHeHbl, a HMHOrAAa M JOMHHUPYIOT B PAacCTHUTEIBHOM IOKPOBE Ha BIIAXHBIX
MECTOOOMTAHUSIX — OO0JI0TaX, CHIPBIX Jyrax U Jp. BooOiie ske BHABI JIIOTUKA BCTPEUYAIOTCS
Ha BCEX KOHTMHEHTax mupa. Hampumep, JOTHK moneBoit — R. arvensis — copHomosieBoe
pacTeHue, OJHOJETHEE, PACPOCTPAaHEHO B IOKHBIX pailoHax, MIOTUK MoyBy4Ynii — R. repens
— COpHOIIOJIEBOE PAcCTEHHUE, MHOTOJIETHUK, SIIOBUT, PACIIPOCTPAHEH 10 BCEW TEppUTOpUU
CHI', motuk simoBuThi— R. sceleratus — MHOroIeTHUK, OYCHB STOBUT, PACIPOCTPAHEH 10
O6eperam BojoeMOB U Jip. M3 uncia Hanbosee pacpocTpaHEHHBIX JIIOTHKOB MOKHO OTMETUTD
CIICAyIONME: JIOTHK eakuidi — R. acris, JroTHK 30J0THCTBIH— R. auricomus, JoTHK
nom3yunii — R. repens, motuk smoBuThlii — R. sceteratus u ap. Jlotmku —
MPEUMYILECTBEHHO MHOTOJIETHHE, PEKE OJTHOJETHUE PACTEHUS], IOYTH BCET/1A SOBUTHI.

JfoTUKH — TPEeUMYLIECTBEHHO MHOTOJIETHHE, PEXE OJHOJIETHUE PACTEHMS, MOYTH
Bcerna spoBHTHL. CTpyktypa  nBetka  remunukimueckas: *CasC0sAxGe. [lmog —
MHOT'OOPEILEK.

Jlrotuk enxuit — Ranunculus acris — muorosietHee TpaBsHUCTOE pacTenue 30—70
cM BbICOTHI. CTebenb mpsiMON, BETBUCTHIN. JIMCThsI ouepenHble, MaabuaTOpacCceUCHHBIC.
HuxHaue crebneBbie TUCThS UMEIOT JUIMHHBIC YEPEIIKH, ISTUPA3ICIbHbIC; BEpXHUE CUSTINE,
TpexpaznenbHbie. [[Berer B mae — aBrycre. LlBeTtoHochl Gopo3muateie. L[BeTku >xenThie
Hebonpime. Popmyna nBerka: *CasCo5AxGy. JlenecTkn UMEIOT CBOIMCTBO JIETKO OMajiaTh.
[IBeronoxe Bbinyknoe. THIUMHKU U IECTUKU PACIIOJIOKEHBI 110 criupainu. [Inmonasl cioxHele,
COCTOSIILME U3 OPEILKOB.

Pacrenue simoButo. Mcronp3yercs B HApOAHOW MEAUIIMHE IIPH JICYCHUU PeBMaTH3Ma,
30JI0TYXH U JIp.

I[Ipocrpen ayroBoit, wim coH-TpaBa, — Pulsatilla pratensis niam Anemone pratensis —
HeOOMBINOE TPABSIHUCTOE MHOTOJIETHEE pacTeHue. CTebens MPSIMOCTOSYUM, MTOKPBIT TYCTHIMU
MATKUMHU BoJIOCKaMHM. JIMCThsI IpUKOpHEBBIE TAJIbYaTOpaccedeHHble. L{BeTeT B anpene—mae.
[IBeTku KpynHBbIEe, ONCAHOTUIOBBIE WIIM 3€JEHOBATO-XKENThle, MOHUKIbIE. [log 1BeTKOM
HMMeEeTCs MOKPBIBAJIO, PACCEUEHHOE Ha JINHEHHBIE I0JIbKU, TOKPBITHIE JTIMHHBIMHA BOJIOCKAMH .
OKOJIOLBETHHUK MPOCTOH, U3 6 jenectkoB. [Imomuku ¢ AmuHHBIM cTonOuKoM. Pactipoctpanen
B 3aIaHBIX 00J1aCTIX B COCHOBBIX OOpax, Ha CyXUX XOJMax.

Pacrenue conepKUT INIIOKO3UJ NPOTOAHEMOHHMH. DKCTPAaKT M3 JIMCTbEB MPOCTpEia
JYTOBOTO SIBIISIETCSI OAKTEPUIIMIHBIM M (DYHTHIIIHBIM CPEJICTBOM.

Fopunser — Adonis. Yucno BumoB oxoso 25. IlpupoaHoe pacrnpocTpaHeHue —
CTpaHbl YMEpeHHOTO KInMara EBporel 1 Azun. Hamboee mmpoko pacrpocTpaHeH TOPUTIBET
Becennuii — Adonis vernalis (ctemHble W JecocTernmHbie pailoHbl YKpauHbl, CeBepHOro
KaBkaza, Kazaxcrana).

TpaBssHUCTOE MHOTOJIETHEE pacTeHue, 5—40 cM BBICOTBI, UMEIOIIEE HECKOJIBKO
cTebneii © ToONCTOE TeMHO-Oypoe KopHeBuimle. OcHOBaHHS CTeOJe  MOKPBHITHI
YeIlyeBUJHBIMU  OypoBaThIMU JUCThsMH. (CTeONeBbIE JHCThSI CHASYNE, OUYEPEIHBIE,
JBOSIKOTIATFYATOPACCEUCHHBIC (BEPXHUE) U MATBUATOTIEPUCTOPACCEUCHHBIE (HUKHUE) C Y3-
KAMU JUHEWHBIMU LIeNbHOKpaWHUMH Jojbkamu. [[BereT B ampene— Mae (B CEBEpHBIX
paiioHax — 110 cepeArHbI HIoHs). [[BeTKH OAMHOYHEIE, )KEThIE C IBOWHBIM OKOJIOIBETHUKOM
10 6 cM B morniepeyHuke. Yammeuka GroaeToBO-3€eNeHast, U3 5—38 OmyIeHHBIX YallleJIu CTUKOB.
Benunk n3 10—20 nemectxkoB. TBHMMHOK M IIECTUKOB MHOIO. Bce uYacTH IBeTKa
pacmoyiaraloTcsi Ha BBIITYKJIOM, KOHHYECKOM I[BETOJOXE Mo cnupaiu. dopmyna IBeTKa:
*CasC00AxGw. [lmomonocut B uroHe—wurone. I[lioxg cOOpHBII— MHOTOCEMSIHKA (WU
MHoOToOpenek). [Inmonuku oBanbHbIE, MOPIUMHUCTHIE, C HOCUKOM, CEMSHKH (MU OPEIIKH).
Bce pacrenue s10BUTO.
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Pacrer guko B necoctenu u crenHoi 30He EBpomnelickoil wactu u B 3anagHoi
Culupu, B pa3HOTPABHBIX CTEMSX, HA JECHBIX JIYrax, Cpelu KyCTapHUKOB.

[Ipenapatsl ropunBeTa NPUMEHSIOT B OCHOBHOM IPU OTHOCHUTENBHO JIETKUX (opMax
XpOHUUYECKOW HEAOCTaTOYHOCTU KpoBooOpamieHUs. OHU PEKOMEHAYIOTCS TakkKe M Kak
CPEACTBO, YCIOKaWBaIOLIee IICHTPAIBbHYI0 HEPBHYIO CHUCTEMY IIPU BEreTOCOCYIUCTHIX
TUCTOHMSX, HEBPO3aX M JIPYrHX 3a00JIeBaHUSAX, OCOOEHHO B KOMOWHALIMH C CEAATHBHBIMHU
CpEICTBaMHU.

[IpenapaTtsl ropuiiBeTa MOTYT BBI3BaTh JAUCHENCHUYECKHE SBICHHS, MO3TOMY UX HE
PEKOMEHIyeTcsl Ha3Ha4yaTh OOJIbHBIM, CTPAJAIONMM S3BEHHOW OOJE3HBIO JKeIyaKka u
JIBEHAALATUIIEPCTHON KUIIKH, TAaCTPUTAMU U SHTEPOKOJIUTAMH.

AnOHM3UJ — HOBOTAJIEHOBBIM mpenapar u3 Tpasbl ropuisera. CteGiin U JIUCTHA
CoJIeprKaT IVIIOKO3UIbl [IUMAapUH U aJOHUTOKCHH, IPUMEHSEMbIE B MEUIIMHE KaK CEPACYHO -
COCYZIUCTBIE CPEICTBA.

UYepnymka jgamacckas — Nigella damascena L.— ojHoseTHee pacTeHHE ceMelcTBa
JIOTUKOBBIX, CO CTEPKHEBOM KOpHEBOM cucteMoit. Ctebens mpsmMocTosunii, BeicoToit 40—60
CM, CHUJbHOBETBUCTHIM. JIucThbs ouepennble, amuHo 6—10 cM u umpuHOM 4—35 cMm,
JIBaXJIbI- TPHIKIBI-IIEPUCTO-PACCCUCHHBIC HAa JTMHEHHO-IMJIOBUTHBIC JOJTH; BEPXHHUE JTUCThS
coOpaHbl 1O/ IIBETKOM, o0Opa3ys MOKphIBAIO, B 2—3 pasa mpeBhIIIaroliee 1BEToK. [IBeTku
ONMHOYHBIC, JUaMeTpoM 10 4 CM, C TSTBIO CHHUMH, TONYOBIMH WJIM OCIBIMU
JICTIECTKOBUIHBIMH ~ YaIlleJMCTUKaMH. [0, HamoMUHAIONMI IMIAPOBHAHYIO KOPOOOUKY,
COCTOHT U3 MATH B3IYyTHIX TIAJKUX JTUCTOBOK, IIHHOM 1,5—3 cm. LIBeTeT B utoHe — HIOIE,
TLJIOIBI CO3PEBAIOT B aBTYCTE — CEHTSIOpE. Poguna  uepHymku ~— gamacckoil 00—
CpenuzemHomopbe (CeBepHass Adpuka, IOro-Bocrounas Asus u IOxnas Esporma).
KynsruBupyercsa B EBpone, Manoit Azuu u Uaauu.

Cemena uepHymku conepxkat 35 % xupHoro macna, 0,5% sdupnoro macna, 0,3%
alkaJionia [amaciieHnHa, BuraMuH E. Kpome Toro, n3 ceMsiH BwizeneH (GepMeHT Jumasa, u3
KOTOpPOTO TMONyYaloT TMpenapar Hurenasza. Huremaly Ha3HadaloT MpU  MMaHKpeaTHTaXx,
XOJICIIUCTOTIAHKPEATUTAX, XPOHHYECKUX rernarurax, XPOHUYECKHIX racTpuTax,
SHTEPOKOJIUTAX U T. II.

JaiiTe 0011yI0 XapaKkTepHCTHKY ceMeiicTBy MakoBbie (Papaveraceae)?

CewmetictBo MakoBbie Papaveraceae — oowem cemeiictBa okoso 800 BumoB (28—30
ponoB). OCHOBHBIC XU3HEHHBIC (POPMBI: OOBIYHO TpaBbl, HEOONBIIME NEPEBBs (HAIPUMED,
Bocconia arborea w3 Mekcuku) WM KycTapHUKA. PacmpocTpaHeHbl B TPOIHMYECKHX,
CYOTpOTIMYECKHX M YMEPEHHBIX KIMMAaTHYEeCKHX OONacTsIxX ceBepHoro mouymapus. [lobern
HECYT O4Yepe/HbIC JIMCThs (MHOTIA MYyTOBYAThie — Yy TpejacTaButeneii poma Platystemon),
OOBIYHO paculieHeHHbIe, 0e3 NPHIMCTHUKOB. MexkIy 4YIeHUKAMH COCYIOB MpPOCTas
nepdoparusi, TOPUCTOCTh OOKOBBIX CTEHOK ouepenHas. Pa3BUTHI MEMIKOBUIHBIC MIICUYHBIC
KIETKH W YIEHUCTBIC TPYOKH, MJICUHBIM COK (KpacHBIM, JKENTHIN, OEJbIil) COMEPKHUT P
QJIKAJIONI0B, 0COOEHHO OMUYMHBIX — MOP(UH, MPOTOKCUH (OepOeprH, KOJICHH, aaBepuH
U Jp.

[Mogpaznenstor Ha 3 moncemeiictBa. [lomcemeiictBa makoBbie — Papaverae (Bce
JenecTky Oe3 IMOpPIEeB) — LBETKH aKTHHOMOpP(QHBIE W IbIMSHKOBbIE — Fumarioideae (nBa
WM OJWH JICTIECTOK 00pa3yloT mmoper]) — IBEeTkH 3uromopdusie, Platystemon —

MoHOTHIIHBIH pon  (KamnpopHus), Xapakrepusyercs TakkKe OCOOBIM —TPEXUICHHBIM
OKOJIOOBECTHUKOM U INIOAOJIUCTHKAMH, CPOCHIMMUCA JIMIIbL IIPU OCHOBAHUU (Hepexoz[ oT
aroKapITHOTO THHEIES K CHHKApITHOMY).

Jluctesl ouepenHble, KaKk IMPABUJIO, paccedeHHble. L[BeTku oboemosbie, yarie
aKTUHOMOpP(QHBIE, MHOTIA 3UTOMOp(QHBIE, Yalleyka M3 JBYX KOMIIOHEHTOB (IIEpEIHEro U
3QJHETO YalleJMCTHKA), OMagalolMX B Hayajge I[BETEHHS;, BEHYMK W3 4 CKIaI4aThix
JIETIECTKOB, WHOT/A JICMIECTKOB Ooubine, 10 12. AHApOIel U3 OOJBIIOr0 Yucia CBOOOIHBIX
TBIUMHOK, PaCIlOJOKCHHBIX HUKINYCCKM MW CIHPAJIbHO, HO HHOTJAAa TBIYMHOK BCEIO 4
(mampumep, y xoxmatku — Corydalis) wim 6—12. T'mHeneit mapakaprHbiii (IIpocToif),
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INECTUK OAWH, HO COCTABJICH H3 JIBYX HWJIM HCCKOJBKHMX IIJIOJOJIMCTUKOB, 3aBA3b BCPXHIA,
OJHOTHEC3HAasd, PbUIbLC Yale BCCIO CHIAYCC. ]_IBCTKI/I KPYIIHBIC, YaCTO SAPKOOKPAIICHHBIC,
OAMHOYHBIC HJIM B IHKMMO3HBIX MaJIOIIBCTKOBBIX COILIBCTHUAX. HJIOII — KOpOGO‘-IKa, qacTo
CTPY4YKOBHU HAA. CemMmeHa MCJIKUE, C MAJICHBKHMM 3apOJbIIIEM U OOMJIBHEIM SHAOCIIEPMOM.

Kakne Bakuelinme BuAbI ceMeiicTBa MakoBble Bbl 3HaeTe? JlailiTe KpaTKylo
XapaKTePUCTHKY?

Maxk — Papaver. Kpynsaeitumii poa cemeiictBa, 00beqUHSIONMA 0K010 120 BHUIOB.
MHoroneTHue W OJHOJETHUE PACTEHHUS C KPYIMHBIMH SIPKOOKPAIICHHBIMU IIBETKAMHU.
Bakneiinme BUABI: MaK CHOTBOPHBIH — P. somniferum — KyJIbTHBHPYIOT KaK MacCIH4YHOE
(cemena conepxkat 10 50—55 % XKUPHOTO BBICHIXAIOILETO Macia), KpOME TOTO, UCIOJIB3YIOT
JUTSl TIONTy4EHUSI ONMUMHBIX alKaouJoB. B nmukoM cocrosiHuu He u3BecteH. [Ipenmonarator,
gro aukuii mpegok — P. setigerum (cpemmsemuomopckuii Buma). IloauMOpQHBIA BHI,
middepenupoBad Ha 8§ OoTaHHKO-TeorpadUuecKux MOABHAOB. Mak BocTOuHBIH — P.
orientalis — MHOTOJNETHUK C KPYIHBIMU SPKO-KPAaCHBIMU IBETKAMH, KYJIBTHBHUPYIOT Kak
JeKOpaTHBHOE; MaKk-camoceiika — P. rhoeas, oHoIeTHHI COPHSIK MOJIEH.

Mak onuiiHbIA, MJIW MaK CHOTBOpHBIM, — Papaver somniferum — TpaBsHUCTOE
onHonetHee pactenue. Kopens crepxkueBoit, 1o 20 cm miuuHbl. CTeOenb MpsSMOCTOSINH,
TIagKui, CHHEBATO-3€JICHBIN,TOCTUTAIOMMH 150 ¢cM BEICOTHI.

JlucTes ouepenHble, CU3ble MEPHUCTONIONACTHBIE, cuasune. L[Berer B uroHe. L[BeTkn
KpYITHBIE, OJMHOYHEIC, OO WM KpacHOH, WM JIMJIOBOW OKPAacKW, WHOTJA C TEMHO-
JUJIOBBIMU TSTHAMU Yy OCHOBAaHUS JIETIECTKOB. [[BETKM Ha JUIMHHBIX LIBETOHOXKaX, MHOIJA
MOKPBITBIX JKeCTKUMH Bosiockamu. Dopmyna mBerka: *Ca2Co02+2A»G14-16. YammenucTuku
OMaJar0T MPH pacnmycKaHuM IBeTKa. [[mox — mapooOpa3Has unu siieBuHas KOpoOoUKa; Ha
BEpPXYLIKE €€ OCTAETCA PbUIbLE, pa3pacTarouieecss B AEpeBSHUCTBIA AUCK. CeMsH OYeHb
MHOro. OHHU OYeHb MEJKHE, MOYKOBUIHBIC, OEI0ro, Ceporo WJIM YEPHOrO IIBETa, C
MaCJISTHUCTBIN dH0CTIEpMOM. BOo BCeM pacTeHUM MMEIOTCS YJICHUCTHIE MIICUYHBIE TPYOKH, U3
KOTOPBIX BBIAENAETCS MJIEUHBIM COK, 3aCThIBAIONIMI Ha BO3yXe, Ha3bIBaeMblil onueM. Bce
pacTeHue sI0BUTO.

Onuii 100BIBAIOT M3 HEAO3pENbIX KopoOouek Maka. KopoOouku cHapyxku HaJpe3aroT
HOXXOM; B pa3pe3bl BBITEKAET MIICYHBINA COK M 3aTBEpJEBAET Ha Bo3ayxe. Omui COOEpKUT
okojio 20 amkanouaoB. M3 omus momy4aroT ajikagouabsl MOp(HH, KOJAEUH, ManaBepuH Hu Jp.,
HAaXOJAIIME PA3IM4YHOE IPUMEHEHHUE B MEIUIIUHE.

Macnuynele copTa Maka BBIPAMBAIOT B JIECOCTENHOM W CTENHOM 30HAX HJs
TOJTyYeHUS )KUPHOTO OBICTPOBBICHIXAIOIIETO MAaciia, KOTOPOE SIBJISETCS IIEHHBIM CHIPhEM IS
KOHJIMTEPCKOHM, JAKOKpacouHOW U mapdiomMepHOil mpomblirieHHOCTH. CemeHa Maka
cozxepxkar okosio 50 % macna, KMbIX MCHOJIB3YIOT AJI1 OTKOpMa CKOTa. Maciu4Hble copTa
coJiepKaT yMEPEHHOE KOJIMYECTBO MJIEYHOTO COKa. BoJbine BCero aqkaaou10B COACPKUTCS B
MJIEUHOM COKEe HEeIO03peNiblX KopoOouek omuiiHOro maka. [Ipu Hazpe3aHuu kopoOouek
BBIJICNISIETCS. OOWMJIBHBIA MJICUHBIN COK, OBICTPO TOJCHIXAIOIMA M TEMHEIONMN Ha BO3MIYyXeE.
Bricoxumii cox mpencraBiisieT cOOOW MOYTH TBEPAYI0 KOPUYHEBYIO Maccy, B KOTOpOM
COJIEpKATCsl CMOJIBI, CIIM3HU, OETKH U OKOJIO 25 ankajouJIOB, B TOM 4Hcie MOPGUH, KOJCHH,
nanaBepuH, HAPKOTUH, UCTIOJb3yeMbIE B METULIMHE.

W3BecTHBI emme Maku ¢ MaXpOBBIMU IIBETKAMHU, PA3BOJIUMBIC C JCKOPATUBHOM LIEJIBIO.

Yucroren 6ombioii (Chelidonium majus) — mpou3pacTaeT BO BIAaXKHBIX U TEHHUCTHIX
MecCTax — €IMHCTBEHHBIN BU ]I 3TOI'0 MOHOTUITHOTO POJIa, MHOTOJIETHEE TPABSIHUCTOE COPHOE
pacTeHue, CoJeprKallee XKENThIM AIOBUTHIA KIeTOYHBIN cok. Ctebens BeTBUCTHINA, 30—100
CM BBICOTBHI, MOKPBITBIA PEIKAUMHU BOJOCKAMH, C JIMPOBHUIAHO-IEPUCTO-PACCEUYECHHBIMU
mucThsiMu. L[Beter B Mae—ceHTs0pe. L[BeTku kenThie, COOpaHHBIE B COIBETHUSI-30HTHKH.
Jluctes pemynupoBanbl. [[BeTeT B urone—anrycte. L[BeTkn menkwe, oboemonblie, CHIST
OMHOYHO W  00pa3yloT  KOJNOCOBHJHBIE  couBeTUs.  OKONOIBETHUK  MPOCTOH,
YalEYKOBUAHBIN, U3 5 TUCTOYKOB. ThrumHOK 5. [lecTuk ¢ BepXHEW OJHOTHE3THOW 3aBS3bIO.
®opmyna nBerka:*Caz Cos Ax Gz). Tlnox — ogHorHe3aHas CTpy4yKOBUAHAS KOPOOOUKa.

172



Berpewatorcst B Kaszaxcrane, Typkmenuu, VY30ekucTaHe, HEKOTOPbIX paloHaX
Kuprusuu, B Hu30Bbsix Boiru B Boctounbsix paitoHax CeBepHoro KaBkasza u AzepOaiimkane.
Pacrer Ha noNyNyCTHIHHBIX U MYCTBIHHBIX PABHUHAX MU HU3KUX MPEArOpPbsX, HA Cepo3eMax U
COJIOHYAKax, IO I0JMHAM PEK.

TpaBy, KOpHU U CBEXKHI COK UMCTOTENA W3AaBHA IPUMEHSUIM B HAPOAHON MEIUIIUHE
MPU KOXKHBIX OOJE3HSX, TPYAHO 32)KUBAIOIIMX PaHAX, BONYAHKE, MPHU OIMYXONsAX KOXH. B
COBPEMEHHOW MEIUIIMHE HACTOM YHMCTOTEJa HAa3HAYaIOT KaK CIA0MTEIHbHOE M MOYETOHHOE
cpenctBo. OTBap YHCTOTENA YHOTPEONSAIOT Ui MOJIOCKAHHS MOJOCTH HOCAa M TJIOTKH TPH
MOJUIax B HOCY. B oTBape TpaBbl pEKOMEHAYIOT KylaTh JETEH MPHU 30JI0TYXE U Pa3TUUHBIX
KOKHBIX 3a00yieBanusX. CieayeT MOMHUTH: BHYTPEHHEE IPUMEHEHUE ITPenapaToB YUCTOTENA
JOITYCTUMO TOJIBKO IO Ha3HAYEHUIO Bpauda U 1oj ero koHtposjeMm! Bee pactenue cogepxut
SIMOBUTBIM  JKENTHI MJICUHBIM COK, B KoTopoM 1...4% ankanounoB. Hcmomnb3yroTcs
HaJ[3eMHbIC 4YacTu (TpaBa), OoraThie aJKaJIoOWJIOM aHabOa3uHOM. AHa0a3WH B BHUJE BOJHOIO
pacTBopa WU JycTa NpHUMEHsieTcs Uil OOppOBl CO MHOTUMH BHJAaMH HAaCEKOMBIX—
BpEIUTENCH CENbCKOXO3SIMCTBEHHBIX KynbTyp. Heckonbko kamenb aHaba3uHa SBISIOTCS
CMEPTEIBHON 10301 /1JI YEIOBEKA.

Mauok — Glaucium. Mauok xenteiii — G. flavum coxepxut ankamoua rinayiuH,
HCIIOJIb3YeMbId B  MEIUIIMHCKOW TMPOMBINUICHHOCTH [UIS TOJy4eHHUs JIEKapCTBEHHBIX
MIPENapaToB, 3aMEHSIONMX KOJEUH.

Makies — Macleaya. Onurortunueiid poa. Maxkues cepaueBuanas — Macleaya
cordata — muorosieTHss TpaBa, BeicoToil 1,5—3 M. KopHeBwuima oapeBecHeBaromme. JINCTbs
KpYIHbIE, JUIMHON 12—25 cM, yepelKoBbie, IEPUCTO-10Jb4YaThle, CHU3Y I'YCTO ONMYILICHHBIE.
IBetkn wmenkue, oboenonbie (TBIYUHKM B unciae 20—30), B KPYNHBIX MeETENbYaTBIX
conBerusix muHON 20—40 cm. [lnog — kopoOouka, 0OpaTHOSIIIEBUAHAS, [UTHHON 10 8 MM
U OMPUHOW 4 MM, COJIEP>KUT HECKOJIbKO ceMsH (2—6). Bropoil Bua—Makiess MEeIKOIIOA-
Has— M. microcarpa, KyCTapHUK, CXOAHBIM C mpeabaynmM. OTaudaeTcss IBETKAMH,
KOTOpbIE conaepxkaT 8—I12 TBIUMHOK, M OJHOCEMEHHbIMH IuIogaMu. Poauna: IOro-
Bocrounsnii Kuraii, Simonus. Bee opranel pacrenus cojepxar (pU3MOIOIMYECKd aKTHBHBIE
QJIKaJIOU bl (CAHTBUHAPHUH, XEJICPUTHH ), IPUMEHSIEMbBIC /ISl U3TOTOBJICHUS aHTUMHKPOOHBIX
MpEerapaToB.

Jexmusa Ne 15
Tema: CemeiicTtBa: I'peunnbie, Yaiinbie, 3Bepodoiinbie, ThikBeHHBIE.

Heuan Jeknuu: Jlath 00IIyI0 XapaKTepUCTUKY ceMelicTBaM: [ peunmmHble, YaliHbIe,
3Bepoboiinble, TeikBeHHBIE. OTIMCATh OCHOBHBIX ITPEICTABUTENCH POJOB M BUIOB TUX
CEMENCTB M UX 3HAUCHUE B MEJIUIINHE.

Il1an Jexknumn:

1. CemeiictBo I'peunimsie.

2. CewmeiicTBo YaiiHbie.

3. CemeiicTBO 3BepoboiiHbIE.

4. CemeiicTBO ThHIKBEHHBIE.

JaiiTe KpaTKyl0 XapaKTepUCTUKY CeMelicTBAa rpeYniuHbIe?

CemeiicTBo rpeunmmbie — Polygonaceae

[TockonbKy MOPSAOK MOHOTHITHBIN, B IIEJIOM XapaKTepUCTHKH MOpPSIKa U CEMEHCTBa
copnagarT. O6mee uncio BuaoB oT 850 10 900 (40 pomoB). OCHOBHBIC KU3HEHHBIC (POPMBI:
BEUHO3EJICHbIE JEPEBbsl U JAPEBOBU/IHBIC JHAHBI, KYCTADHUKU, MHOTOJIETHHE U OJHOJETHHE
TpaBel. [IpuponHoe pacmpocTpaHeHHe— BCE KOHTHHEHTHI MUpa (KOCMOTOIUTHI), OJHAKO
npeBecHbIe POPMBI cOCpeIOTOYEHBI TpeuMyItiecTBeHHO B FOxHoM u LlenTpansHoit Amepuke.
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I'peunxonBeTHple — OAMH M3 NEPBHYHBIX, JApEeBHEMIMX mopsaakoB. Hapsany c
TpaHchopMalei )KU3HEHHBIX (POPM OT BEUHO3EJIEHBIX KPYIHBIX AepeBbeB — (aHepoGUuTOB
— K MHOTOJICTHUM M OJHOJICTHMM TpaBaM 37ieCh HaOIIOfaeTcs BaXHOE MpeoOpazoBaHUE
CTPYKTYpHI I[BETKa: OT TPEXMEPHOTo TuIa peBeHb— Rheum, rpeunxa — Fagopyrum u np. k
BHoJiHe nstuMepHomy (Polygonum). B mmro6oii crcteMe MOKPBITOCEMEHHBIX HE3aBUCHMO OT
MPUHIUIIOB MOCTPOSHUS TPEYMXOI[BETHBIE 3aHMMAIOT 0CO00€ MOJIOKEHHE, MTOCKOJIBKY CITy-
AT CBS3YIOILMM 3BEHOM MEKIY OJTHOIOKPOBHBIMU (KpPaMBOLBETHBIMHU ) M ABYIOKPOBHBIMU
(LIEeHTPOCEMEHHBIMHU ).

Hentp BumoBoro pasnooOpaszuss — LlentpanbHas u KOxnas Amepuka (IepeBbs),
00J1aCTH C YMEPEHHBIM KIMMATOM CEBEPHOTO MOJIyapus (KyCTapHUKH, TpaBhl). B cTpanax ¢
3aCyLUIMBBIM, apUAHBIM KIuMmartoMm, Hanpumep B Cpeanell Asum, npeodianaroT
KyCTapHHKOBbIE (OPMBI ¥ TPaBSHUCTBIC OJHOJETHHUKW; BUJBI, PAaCIpPOCTPAHCHHBIC B
CEBEpPHOM Yy4YacTKe apeajla poJa,— MHOIOJIETHUE TpaBbl. JIMCThS oOuepeAHble WU
CYIpOTHUBHBIE, pexke MyroByaTtble. OCHOBaHUS MEXKIOY3IUH OKPYKEHbl TpyOouaThbIM
BJIAraIMIIEM — pacTpyoom (Orchea), KoTopelii pa3BHUBAeTCs M3 MPUIMCTHUKOB. CTeOneBble
Y371l HEPEIKO B3IyThle, B IIPOLIECCE POCTAa PACTECHHUS MEXAOY3NUs IpPH OCHOBAaHUU
HEKOTOPOE BpEMS YIIMHSAIOTCA 332 CUET BCTAaBOYHOW MepucTeMbl. Cocyapl UMEIOT IMPOCTYIO
nepdoparnuro.

[lBeTkn Menkue, CHUPAIBHO-KPYTOBBIE WM KPYrOBbIE, KAaK MPABUIIO, 00OEMOIbIE,
OKOJIOLIBETHUK M3 3—O0, pexe 5 I[BETOTUCTHKOB, OOBIYHO CBOOOJHBIX, PA3TMYHON OKpacKu
— 3cneHol, Oenoi, kpacHoit. TerumbHku B umciae 6—9 (3—=8). I'mueneid mpoctoi
(mus3ukapnHbiii), w3 3 (2—4) T™IOJOMUCTUKOB, 3aBs3b MONYHWKHSA. LIBeTku y
npezncraBuTenel nrepocreruii — Pterostegia (Kamudopuus) u pesern — Rheum cocrost u3
5 TpexXwIEHHBIX KpPYrOB, TOJBKO Y PEBEHEH YABOEH HAapYXHBbIM Kpyr THIYMHOK. [Imonbr
OpPEXOBUJIHBIE, OJJHOCEMEHHbIE — 3—2-TpaHHbI€ OpEIIKU, MHOINA KpbliaTble. BaxkHeilee
SKOHOMHUYECKOE 3HAYCHHE MMEET rpeurxa moceBHas — Fagopyrum sagittatum —onna u3
BOKHEHIIMX KPYISHBIX KyIbTyp. Popmyna nperka: *PsAgG(3). OTIHYHBI METOHOC.

K cemelictBy I'peuniHble NpUHAIEkKAT IMPOKO PACIPOCTPAHEHHBINH IIABEIb
(Rumex), a taxke peBerb (Rheum), Bo3menbiBaeMblli Kak JICKAPCTBEHHOE M OTOPOJHOC
pacreHue. B nunty ynoTpeOnsroT y maBeNs JUCTbs, Y PEBEHS UEPEIIKU JIUCTHEB.

PacckakuTe o rpeunxe H e€é 3HaYeHUM ISl YeJIoBeKa?

I'peunxa moceBHags—Fagopyrum sagittatum, umu F. esculentum — oxHOJIETHUK C
KpacHOBaThIM cTebiaem BbicoTOH 50-70 cM W OYepeqHBIMH, CEPALUEBHIHBIMH HIIN
CepIeBUIHO-CTPEIOBU THBIMU JIUCThIMU. L[BeTeT B utoe.

benble nnm po3oBble maxydywe LBETKU HAXOJATCS B MAa3yIIHBIX KUCTSX, C MPOCTHIM
BEHUYMKOBH/IHBIM OKOJIOLIBETHUKOM, 00O€Ioble, COOpaHHbIE B COLIBETUSAX — KHUCTSX (KUCTh
COCTOMT W3 OTACIBHBIX IYYKOB IIBETKOB). BEHUHMK COCTOMT W3 S5 jenecTkoB. THIYMHOK 8.
Ilectuk ¢ BepxHel OJHOTHE3MHOH 3aBs3bi0 M 3 cTonOMkamu. Ectb HekrapHuku. OnbLiseTcs
HacekoMbIMU. Ilpu oOCHOBaHWM THIYMHOK HEKTapHUKHU. [IBeTku xapakrepusyroTcs
rerepocTrineit. @opmyna nsetka *PsAs+3G(3). [Imog — Kopr4HEBBIH TpeXrpaHHBIN OpellekK.
I'peunxa — 1eHHAs CEJIBCKOXO3SMCTBEHHAs KyJIbTypa, JAKOLias MyKy M Kpymy, pEeKpacHbIN
MenoHoc. ['peunxa BBeneHa B KyabTypy B LlenTpanpaoit Azum 6omee 4000 et Tomy Hazam, K
HaM 3aBe3eHa MoHrojamu u3 3amanubix ['mmanaes, Bo3aensiBaetcs ¢ |...11 BB. H. 3. Poccus u
VYKpauHa — TJIaBHblE MNPOU3BOIUTENM TIpeuuxu. I['pedyHeBas Kpyna (OYULICHHBIE OT
OKOJIOTJIOJTHUKA CEMEHA) COJIEPXKUT Kelle30, Kanbiui, (ocdop, Butamunsl B1 u B2, nerko-
ycBOsieMble Oelku. SIBNseTCS LIEHHBIM AUETUYECKUM MPOIYKTOM. JIMCThS M IIBETKU CIYKaT
JUIS IPOX3BO/ICTBA IIPENapaToB pyTHUHA.

Pazsonutcs B cpenneit monoce Poccuun, Ha Ykpaune u B benopyccuun kak BaxHoe
xe0Hoe pacteHue. U3 miogoB BeIpabaThIBAIOT TPEYHEBYIO KPYITY M MYKY.

W3 Bepxyiek HaJA3eMHOM 4acTd (B MEPHOJ LBETEHMS) MOJIYYarOT IIIIOKO3UJ PYTHH,
YIOTpeOsseMblii B MeAUIIMHE (B BHJIE MOPOIIKOB M TAOJETOK) JJII CHH)KCHHUS KPOBSHOTO
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JaBJEHUS U Jpyrux 1enei. MegonocHoe pacteHue. B HapogHOW MenuLMHE [T PUMEHSIOTCS
LBETHI M JINCThsSI JJIS1 JICUEHUSI Kalllli ¥ HApbIBOB.

Omnumre npexacrasureseii poaa ropen? Kakme M3 HMX HCHOJB3YHOTCH B
JieyeOHbIX neasx?

Topen (Polygonum) — o0Owbenunser 280 BUIOB pasiWyHBIX KHU3HEHHBIX (DOPM.
OcHOBHBIE JKU3HEHHBIE (DOPMBI: KYCTADHUKUA U OJPEBECHEBAIOIIME JIMAHBI, TOJIYKYCTAPHUKH,
OJIHOJIETHHE M MHOTOJIETHHE TpaBbl. PacmpocTpaHeHbl OT CEBEpPHBIX TI'PaHUIl OOMTaHUs
MOKpBITOCEMEHHBIX 10 ABcTpanuu, FOxuoit Adpuku (Kamckas 3emist) 1 Unnu B 10)KHOM
nosymapuu (kocMornonutuueckuid pox). Dopmyna nserka *PsAsz+3Gee..3). [lo BbiroHam,
BJIOJIb JIOPOT PACIPOCTPAHEH Cropbli, W nmuubs epeuuwa (P. aviculare), — onxoneTHuk
C NOPUNOJHUMAIOUMMCS CcTeOleM, MEJIKUMH JIMCThSIMU M Ma3ylHbIMU O€l0BaThIMU
LBETKaMHU. DTO XOpOIllee KOPMOBOE PACTEHUE, BBIHOCSILEE BHITANITHIBAHUE.

Topenl nTWyMil, WM CIOPBIL, WM ITHYBS rpeunxa,— Polygonum aviculare —
OJTHOJIETHEE TPABSIHMCTOE PACTEHUE C JIKAYMMH WM MPUIOJHUMAIOIMMUCS CTEOIAMH.
Kopens crepxneBoii, manoBeTBUCTbIN. CTeOnu crnadble, uHoi 10—60 cm, pacriacTaHHbIe
10 [TOYBE MJIM BOCXOJSAIME, YACTO BETBUCTBIE OT OCHOBAHMS. JIMCThS OT 3JUIMNITUYECKON 10
JTMHEHHO-JTAaHIIETOBUIHOM (POPMBI, TYIIOBATHIE UM KOPOTKO-3a0CTPEHHBIE, PU OCHOBAHUHU
Cy)KCHHbIE B KOPOTKHH uepemok, mmHo 1—4 cm u mmpuHon 0,5— 2 cm. LlBerku
pacmoyio)keHbl B TasyxaX JHCTheB Mo 2—5. OKOJOUBETHHK TIyOOKO-PaCCEUCHHBIH,
MSTUYWICHHBINH, B HU)KHEH YacTU 3€JCHBIN, B BEpXHEH — Oelnblil miin po30oBbId. ThIYUHOK 8.
[lectuk c BepxHel, OMHOTHE3MHOH 3aBs3pi0 W 3 cromOukamu. Ilmojy — TpexrpaHHBIH,
YepHBIii, U3pe/iKa KalTaHOBBIN opelek. [[BeTeT u mI0oA0HOCUT ¢ Mast 10 TTyOOKOH OCEeHH.

lopery nTuumii pacter Mo 000YMHAM JOPOT, TPOIIMHOK, KaHaB, IO YIUIAM, ABOPaM,
MeCYaHbIM M TPaBUMHBIM HACHISIM, 1O OeperaM peKk W MONMEHHBIM JIyraM, Ha CHJIBHO
BBIOUTBIX BBIIIACOM IaCTOMIIAX; KAaK COPHSAK BCTpeYaeTcs B IIOCEBAaX, Ha Oropojax, B
MOJIO/IBIX ITOCA/IKax Jeca.

B tpaBe ropria nTuusero oOHapyKeHBI TyOuIIbHBIC BemmecTBa — 3%, (uIaBOHOMIBI —
1,48—1,97% (aBUKyAspUH. KBEpLETHH, U30PAMHETHH, MUPHIIETHH, KEMIIPEpoJl, JTIOTEOIHH),
KpemHeBasi kuciaora — okoiio 1 %, Butamun C, ropedd, CMOJBI, BOCK, CIeAbl 3(UPHOTO
Macia M ajnkalouoB. B ycnoBusax fIkyrum B TpaBe ropua nTU4Ybero BbisBIEHO 520 mr%
sutamuHa C u 46,76 Mr% xapoTuHa.

l'anenoBeie mpemapaThl, MPUTOTOBJIEHHBIE M3 TPaBbl 3TOIO0 PACTEHHUS], MOBBIIAIOT
IUYpe3, BBIBOAAT C MOYOM M30BITOK MOHOB HaTpus M Xxjopa. TpaBa ropua HTHYBEro
MPENsATCTBYeT OOpa30BaHMIO MOYEBBIX KaMHEH, YTO CBS3BIBAIOT C COAEP)KAaHUEM B HeEH
pPacTBOPUMBIX COETUHEHU N KPEMHEBOU KU CIIOTHI.

['aneHoBBIe Mpenaparsl ropla NTUYLEr0 U cOOPBI, B KOTOPBIX 3TO PACTEHUE SIBJIAETCS
OCHOBHBIM KOMITOHEHTOM, IPUMEHSIOT MPU XPOHUYECKUX 3a00JCBAHUSAX MOUEBBIBOMISIIMX
nyreH, ocnabieHuu QUIbTPallMOHHON (PYHKIIMU MOYEUHBIX KITYOOUKOB U MOSIBIEHU U B MOYE
OOJIBINIOTO KOJIMYECTBA MUHEPAIBHBIX COJIEH, OCOOCHHO COJIeH IaBENIeBON KUCIOTHL. B
KaueCTBE BCIIOMOIATENIbHBIX CPEJCTB HA3HA4YalOT B HAYaJbHBIX CTaJUSIX MOYEKaMEHHOM
00J€3HH, B IOCJIEONEPAllMOHHOM MEpUoje IMocie yAaJeHUs MOYEBBIX KaMHEW, MpH
MOYEKHUCIIOM JMaTe3e, MpU KOXKHBIX 3a0oneBaHuAX (YrpsX, QypyHKylaX, HEKOTOPBIX
JepMaTUTAax).

bnaromaps Hanuuumio JAyOMJIBHBIX BELIECTB TpaBa ropua 3(dexkTuBHa mnpu
racTPOSHTEPUTAX, MOHOCE PA3IUYHOIO MPOUCXOXKAEHHUS, IMOBBIILEHHONW MPOHUIIAEMOCTH
CTEHOK COCY/IOB M KPOBOTCUCHHSX M3 TOBPEXKICHHBIX COCYIOB CIM3UCTBIX 000J0YEK
KEIYIOUYHO-KMIIEYHOro  Tpakra.  PacreHue  HpUMEHsIOT npu  (QYHKIMOHAIbHON
HEJOCTaTOYHOCTU TI€UYeHU U 3a00JIEBAHUSX, CBS3aHHBIX C 3aJCpXKKOH B OpraHusMe
TOKCHYECKUX MPOAYKTOB OOMEHA.

Hacrou n oTBapsl TpaBsl roplia NTHYbET0 MPUMEHSIOT TP MATOYHBIX KPOBOT€UEHUAX
Ha [10YBE aTOHUM MATKH, a TAKKE NPU KUILIEYHBIX U TEMOPPOUIAIBHBIX KPOBOTEUEHHUSIX.

B MeaunuHe mnpuMeHsieTcss mpenapaT aBUKYJISpEeH (B MOpOIIKE M TabieTkax),
MIPUTOTOBJISIEMBIN U3 BCETO PACTEHHUS (U3 TPABBI C KOPHSAMHM ), IPU KPOBOTEUEHHUSIX.
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[operr _mepeunbli  wiam _BojsHOW _meperr Polygonum hydropiper L. onnoserHee
TPaBSHUCTOE PACTEHHUE CEMEWCTBAa IPEUUILHBIX, C MPSAMOCTOSYUM, OOBIYHO KPACHOBATBIM,
BETBUCTBIM cTeOsieM, BbicoTOW 30—60 cm. JIucThst oOuepeaHbie, JAHIETOBUIHEIE,
3a0CTPEHHbBIE, C Y3KOKIMHOBUAHBIM OCHOBAaHUEM, HUIKHUE — KOPOTKOYEPEIIKOBbIE, BEPXHHUE
— MOYTH CHASYME, 1O KPar KOPOTKO->KECTKO-PECHUTYATHIE M CJeTKa BOJNHUCTHIE. LIBeTku
CHJIAT Ha KOHIax moberoB mo 1—3 B ma3dyxax pacTpyOoB,00pa3ysi HETyCThle JUIMHHbBIE
TOHKHE KOJOCKU. OKOJIOIBETHHUK 3€JIEHOBATHIN WUJIM PO30BATBI, CHAPY)KU TYCTO YCESHHBIN
30JIOTUCTO-KEATHIMU TOYEUHBIMHU jkKene3kamu. [lnoabpl — siflieBUAHBIE OpEIIKA, HEMHOTO
KOpOY€ OKOJIOIIBETHHUKA.

['open nmepedHsblil MIMPOKO PaCpOCTPaHEH MO BCEU eBporeiickoi yactu Poccun, kpome
Kpaitnero Cesepa. Ha KaBkaze, B Cpenneit A3uu u Ka3axcrane oH pacTeT TOJIBKO B TOPHBIX
paiionax. Pacnpoctpanen moutu mo Bced 3amagHo u Boctounoit Cubupu, B I0KHBIX
paiionax lansHero BocTtoxa.

TpaBa ropua mnepedyHoro coaepxut 2,5% ¢uaBOHOMIOB (PYTHH, KBEpLUUTPHH,
TUTIEPO3U[], KBEPIUTHUH, PaMHAa3WH, KeMII(epoJsl, MUPUILIETUH, W30paMHETHH, JIIOTECOJIUH),
nyouneHble BemecTBa (3,8%), opraHuyecKre KUCIOTHI (MypaBbUHYIO, YKCYCHYIO, Bajepua-
HoByto), ButamuHbl K, A, D, E, C, s¢upHoe macimo. MakcumanbHOe coaepKaHue
nonucaxapuaoB 10%, OCHOBHBIMM KOMIIOHEHTAMH SIBJISIETCS TaJaKTypOHOBasl KHUCIOTa U
pamMHO3a, a TaKKe TaKhMe MOHOCaxXapu[bl, KakK rajakro3a, III0KO03a, MaHHO3a, apaOuHO3a,
kcuio3a. [lonncaxapuabl OTHOCSTCS K KIacCy MEKTUHOBBIX BELIECTB.

[[BeTeT M MJIOJOHOCUT C HIOJS MO OKTSAOPh, B 3anagHoil Cubupu — ¢ cepeuHbl HIOHS
10 CEHTSIOPb.

IIpenaparsl ropua NnepevyHoOro MPUMEHSIOT IPU MAaTOYHBIX KPOBOTEUYEHHUSIX, BO BpPEMs

OOUJIBHBIX U OOJIE3HEHHBIX MEHCTpyallli. DKCTPAKThl €0 MOXHO MPUMEHSTh TaKKe IPU
BHYTPEHHUX KPOBOTEUCHUSIX Y OOJBHBIX C KPOBOXapKAaHBEM, KPOBOTEUECHUSIMU M3 MOYEBOTO
My3bIpsi, C OKETYIOYHBIM U TeMOPPOMIAIBHBIM KpoBOTeueHHeM. JleiicTByeT mom00HO
CIOpbIHBE, HO ciabee ee W, B OTIWYUE OT CIOPBIHBH, OJHOBPEMEHHO O0NafgaeT M
00JIeyTONAIONMMU CBOMCTBAMHU.
TpaBy ropua nepe4yHoro MHOrAa MPUMEHSIOT NPU MOHOCE U HHTEPOKOJIUTAX B COUETAHUU C
pa3IMYHBIMU JICKAPCTBEHHBIMU pAacTEHUsSMU. B KoMIJeKcHbIX cOopax TpaBy ropia
MIEPEeYHOro Ha3Ha4yaloT OOJBHBIM XPOHMYECKMM KOJIUTOM, COMPOBOXKIAIOIMMCS 3PO3UBHO-
SI3BEHHBIM MTOPAXCHUEM CIU3UCTONH 000JOYKHM, a TAKKe YIS JIeYeHUs TeMoppost. TpaBy ropra
MEPEeUYHOro B COCTaBe cOOpa U3 JIEKAPCTBEHHBIX PACTEHUM MCIONB3YIOT Ui MPUTOTOBICHUS
BAaHHOYEK IIPU HApYKHOM JIEYEHHM remMoppos. TpaBa ropua mepedyHoro BXOAUT B COCTaB
MIPOTUBOTEMOPPONHBIX CBeUel «AHecTe3o» U «AHY301». PaspemieH K NpUMEHEHHIO
npenapar ruApOonuUIepuH, MPEACTABISIIONMI cyMMy (TaBOHOBBIX MIMKO3UIO0B, BBIJICIECH HBIX
nu3 TpaBbl. KpoMe TOro, IpUMEHSIOT 3KCTPAKT BOJSHOTO Ieplia JKUJIKUN U HAacTOW TpaBbl
BOJITHOTO TIeplia.

I'opell 3MEUHBIN WM 3MEEBHK, MU pakoBble 1meiiku — Polygonum bistorta nim
Bistorta officinalis — wmHorosieTHee TpaBSHUCTOE PACTCHHE CEMEHWCTBA TPEUHUIIHBIX, C
TOJICTBIM, HECKOJIbKO CIUIFOCHYTBIM, TOXOXXMM Ha 3MEI0 WJIM PAKOBYKO  IIEHKY,
OJIPEBECHEBAIONIMM  KOPHEBHUILEM, OOTaTbIM  KpaxmalioM, OT KOTOPOTO  OTXOMST
MHOTOYHUCJICHHBIC TOHKHE KOpHHU. KopHEeBHWIe TEMHO-KpacHOE€ C OyphIM OTTEHKOM, Ha
CBEeXEM H3I0ME Oypo-po30BOe, B BEpXHEH YacTH C MHOTOYHMCIEHHBIMU pYyOllaMu,
MPEACTABISIONMMU CO00M OCcTaTKu TUCTheB U crebsell. Cte0im MHOTOYMCIICHHBIC, TOJbIE,
UWIMHAPUYECKUE, PEXKE OIUHOYHBIC, MpsMocTosiune, BbicoTOM 10 100 cM. Jluctes
ouepeIHble, YEPEIKOBbIE, MPOAOITOBAThIE UM MPOAOITOBATO-JIAHIIETOBUIHBIE, CO CIIETKA
BOJIHUCTBIM KpaeM, CHHU3Y CH3ble, KOPOTKOOMNYIICHHBIC, CBEpPXy TOJIbI€ WJIU CJerka
ONYILIEHHbIE BOJIOCKaMH. HukHME, TPUKOPHEBBIC, JTUCThSI KPYIHbIC, C NJIMHHBIMU KpbLia-
TBIMH YEpeIlKaMH, C JIAaHIIETHOW LeTbHOKpailHel IIacTHHKoW. BepxHue mucths Oonee
Mmenkue. Conperne — TyCcTOW, IJIOTHBIM IUMIMHIAPUYECKUH Kojoc. LIBeTku mpaBuIIbHBIE,
pO30BBIE, pPEAKO — Oenble C TUICHYATBIMH, PE3KO 3a0CTPEHHBIMH IPHIIBETHHKAMH.
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OKOJIOLIBETHUK MPOCTOM, MATHWICHHBIN. ThrunHoK 8. [0 — stii1ieBUAHBIN UM OBAJIbHBIN,
TpPEeXrpaHHbIN, ONeCTSIIMNA, TEMHO-OYpBIi MM 3eJeHOBAaTO-KOPHUYHEBHIN operiek. L[Berer B
Mae — MIOHE; IUI0/bI CO3PEBAIOT B MIOHE — HIOJIE.

['opern 3MenHbIl — eBpoa3naTCKuii BUA ¢ oOmmMpHBIM apeasiom. [Ipouspacraer
oT Kpaiinero CeBepa /10 CTENHOW 30HBI. BcTpedaercs Ha 3aJIMBHBIX Jyrax, TPaBSHHCTBIX
6os10Tax, 3a00JI0UYEHHBIX Oeperax BOJOEMOB, B KaHaBaX, CPeAM 3apociiell KyCTapHUKOB. B
ApkTuke OOMTaeT Ha ChIPbIX ydacTKaX MOXOBOW M KYCTAPHHUKOBON TYHAPHI M Ha JIYTOBBIX
y4acTKax; B ropax — Ha CyOaNbMHUICKUX U aJbITUNACKUX JIyTaX U B TOPHBIX TyHJIpax.

KopHeBuma ropma 3MEMHOTO coiepXaT okoido 25% JIyOMJIBHBIX —BEILECTB
MU POraJIIOBOM TPYIIIIBL, TaJJIOBYIO " 3JUIArOBYIO KUCJIOTBI, KaTEX1H,
OKCHMETHUIIAaHTPAXUHOHBI, KpaxMaj, aCKOpOMHOBYIO KUCIIOTY.

[pemapatel W3 KOPHEBUII ropiia 3MEHHOTO 00JaaloT BSDKYIIMMH CBOMCTBaMu. Mx
MPUMEHSIOT TPHU OCTPHIX U XPOHUYECKUX 3a00JIEBAHMSIX KUILIEUHHKA, COMPOBOMKIAIOIIMXCS
IIOHOCAMH HE AM3EHTEPUMHOIO NMpoucxoxkacHus. HapyxHo mpenaparsl U3 ropia 3MEHHOTO
WCIONIB3YIOT TPH 3a00JI€BAaHMSIX CIU3UCTBIX O0OJIOYEK, B YAaCTHOCTH IPU CTOMATUTAX,
TMHTUBUTAX U IPYruX 3a00JIeBaHUsAX MOJIOCTH PTa.

B MemuiuHe mpuMeHsSieTCSs KOPHEBUINE (OKCTPAKT KHUAKUM, OTBAp, HACTOWKA) KaK
BSDKYIIEE CpesICTBO. MeOHOCHOE pacTeHHeE.

Topenl moueuviHBIM, WM IoYedyiiHas TpaBa, — Polygonum persicaria —
onHonerHee pacteHue BbICOTOM 20—80 cm. Crebenb MPUIMOJHUMAIONMNCS WM MPSIMOI.
JIuctest nannerHsle. Cpocumecs B TpPyOKy HPHJIMCTHUKM HMMEIOT IO BEpPXHEMY Kparo
pecHnukd. [[BeTku coOpaHbl B MIOTHBIE KUCTU. (OKOJNOIBETHUK MPOCTON, BEHUYNKOBU THBIH,
MSATUYWIEHHBIH, po30BbIi. TeiunHOK 6. IlecTuk ¢ BepXHel OJHOTHE3AHOM 3aBS3bI0 U C 2 WK 3
cronbukamu. L[Berer ¢ utoins 10 oceHu. [Inox — si1IeBUAHBIN OpEIIEK.

l'oper; nmoueuyiiHbIi B OCHOBHOM IIPOM3pAcTaeT B eBponeickol yactu Poccun u Ha
Kaskaze. Pexe BcTpeuaercs B Cpennelt A3uu, 105KHbIX paiioHax 3anaaHoi Cubupu, KpacHo-
apckoro kpas u JlaneHero Boctoka.

PacreT Ha CchIpbIX HU3MEHHBIX JIyrax, Mo OeperaMm BOJ0EMOB, Ha UITUCTHIX OTIIOKEHH X
B JIOJIMHAX pPEK, IO ChIPHIM JIECHBIM J0POraM, Ha BPEMEHHO YBJIAXKHEHHBIX ydacTKax, MHOI/Ia
B IOCeBax, yallle Ha MpHUYcaJeOHBIX ydacTKax, B Oropojax M cajaax. MHorma 3aHumaer
3HAQUUTENIbHBIC TIJIOMIAIM Ha MOJIAX KaK O)KHUBHBIN COPHSIK, a TAKKE B HU3MHAX Ha MOJIOJIBIX
3ajexax.

HanzemHuas yacth ropia modedyitHOro coaepkuT TaHuH (okoio 1,5%), quiaBoHOU TBI
(rumepo3un, aBUKYISPUH, PYTUH, KBEPLUUTPUH U JIp.), aCKOPOMHOBYIO KHUCIIOTY (Okoiyio 1
MI%), 3HaYUTEIbHOE KOJIMUECTBO BUTaMHHa K, rajioByro, yKCYCHYIO M MacisiHyIO KUCIIO Thl,
nektunbl (5,4%), cnusu, a¢upHoe macio (0,05%), dmobadeHsl, MmaBeneBO-KUCIBIA KaJIbLUMA
(2,18%), caxapa u ap.

[Ipenapatst ropua  HOYEUyHHOro Ha3HAyaroT Ipd  BOCHAIUTEIBHBIX
TMHEKOJIOTUYECKUX 3a00JIeBaHUSX, COMPOBOXKIAIONMXCS MAaTOYHBIM KpPOBOTEUYEHHUEM (IIpU
aTOHUU MAaTKd, OOWJIBHBIX MEHCTpyallusX H [p.), a TaKKe MPH TeMOPPOUTAIBHBIX
KpoBoTeueHHsIX. JleueOHbIN 3(ekT npu remMoppoe OOYCIOBJIEH Takke ClIa0UTEeIbHbIM
NI CTBUEM PACTEHUS U €r0 CIOCOOHOCTBIO YCHJIMBATh MEPUCTABTUKY KUIIEUHHKaX.

Kpome Toro, roper nmo4eyyiHbIM HUCIOJB3YIOT B KOMILJIEKCHON Tepamuu OOJBHBIX C
ATOHUYECKUMHU 3aII0paMHu.

Copenr BoloHkoBbIH — P. Convolvulus — onmHosnerHee Bhiomieecs: pactenue 10 1 M
BBICOTHI, IIBETKM B TAa3ymHbIX Mydkax mo 3—6. OnHo w3 Haubojee MHUPOKO
pacnpoCTpaHEHHBIX B CEBEPHOM IMOJYIIAPUHU pacTeHUM. YacTo BBICTYNIAET KaK COPHSK
MOJIEBBIX KyIbTYp. JIeKapcTBEHHOE U MEJOHOCHOE.

Toper_Betipuxa — P. weyrichii — wmHoromeTHee pacrenune a0 2—5 M BBICOTHI,
LBETKM B KPYIHBIX NAa3yIIHbIX U BEPXYLIEYHbIX MeTenkax. [IpupoaHoe pacnpocrpanenue —
Hansauii  Boctok, Snonus, Kurtait. Yacto mnyralor ¢ OJM3KAM BHIAOM — TOPIOM
caxamnHckuM — P. sachalinense
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Kakue BuabI poaa m@aBeJib M riae NOJy4YWJM NPpUMeHeHHe 1/ YesloBeKa, Aaiire
KPAaTKYI0 XapaKTepPUCTHKY?

[IlaBenb KucHblA, WM OOBIKHOBEHHBIM, — RUMEX acetosa — TpaBsSHHUCTOE
MHorojieTHee pactenue. Crebenb Oopo3muarbiif, gocturaronmii 1 M BbICOTHL. JIuCThA
CTpeJIOBUAHBIE. boraThl 1aBEIeBOM KUCIOTOM M KUCIIBIM IABEIEBOKUCIBIM KainueM. LpeteT
B Mtoje—asrycre. LipeTkn ogHonomsle. Pactenue aynomHoe. Onpuisercss BeTpoM. Pacrer
JUKO IIOBCEMECTHO Ha JIyrax, B pa3pekEHHBIX Jecax. BBemeH B KynbTypy. Jlucres
ynoTpeOsaoTes B muily. ECTh Apyrue BUBI MABENs, 3aCOPSIONIE OIS, JIyra, OTOPO/IbI.

[laBenb kouckuit — Rumex confertus Willd — mHoronerHee TpaBsHUCTOE pacTeHUE
ceMeiicTBa TPEYUIIHBIX, C KOPOTKHM, TOJICTBIM, CIA00Pa3BETBICHHBIM, MHOTOIJIABBIM
kopHeBuIeM. CTeOnu mpsAMOCTOsIYUE, Yallle OJMHOYHbIE, ToJble, 00po314aThie, BHICOTON 10
1,5 M 1 TonumHOM 70 2 cM, BETBUCTHIE B BepXHEH yacTu. JIUCThbs ouepeHble, PO3ETOUHbIE U
HU)KHHE CTeOJIeBbIE YUIMHEHHO-TPEYrOJIbHO-SHIIEBUIHbIE C CEpLIEBUIHBIM OCHOBAHHEM,
TyIbl€, IO Kpar0 BOJHUCTBIE, JJIMHOW 1O 25 ¢cM M mmMpuHOH 10 12—13 cM; BepxHue —
MEHBILETO pa3Mepa, AIEeBUAHO-JIaHIIETOBUIHbIE. Bece IMcThs YepelkoBble, BEpXHUE — Ha
KOPOTKMX uepemkax. [IpM oOCHOBaHMM UepelKkoB oOOpa3yeTcss NJIEHYaThlil pacTpyo
KpPacHOBAaTOIO I[BETa, OXBAThIBAIONMI cTeOenb. JIMcThst CHU3Y, OCOOCHHO IO MKHIIKaM,
KOpOTKOOMYIIEHHbIE. [[BeTkM Menkue, 3eleHoBaThle, C MPOCTHIM INECTUJICIECTHBIM
OKOJIOIIBETHUKOM, COOpaHbl HEOOJBIIMMU MYTOBKAMH B Yy3KO€, JJIUHHOE U TYyCTOE
MeTenpyaroe couserue. Ilnonpl — TpexrpaHHble, OBalbHBIE, KOPUYHEBBIE OPEUIKH JIMHON
4—5 MM, 3aKTIOYCHHBIC B TPU Pa3poCIIMECs JIOJIM OKOJOLBETHHKA. [lpeter B Mae —
utoHe. Ilnmoxer cospeBator B uroHe — wurone. [l[aBenp KOHCKUNM — €BpasHMMCKUN BU.
[Ipou3spacraer B JIECHOW M JIECOCTEMHOW 30HAX, IO JOJMHAM PEK 3aXOJUT B CTEIHYIO 30HY.
[ocensiercss mpeMMyIIECTBEHHO Ha YMEPEHHO BJIAKHBIX U BJIQXKHBIX [TOYBAX.

B kopHsix m@aBenss KOHCKOIO colepkutcs A0 4% NpOU3BOJHBIX aHTPAXUHOHA, B
COCTaB KOTOPBIX BXOJAT XpHu30(aHoBas KuciaoTa M Xpu3o(daHoy; JAyOMJIbHBIE BeEIECTBA
MUPOKaTEXMHOBOU rpynnbl (10 15%, T.e. 6oiblle, YeM B peBeHe); (uIaBOHOUbI, KodeiiHas
KHCIIO0Ta, 3(pUpHOE Macio, CMOJbI, JKele30 (B BUJE OpraHMYECKUX coequHeHui). B mimomax
OoOHapyXeHbl TPOU3BOJHBIE AHTPAXMHOHA M AYOHJIbHBIE BellecTBAa. B NHCTBHSIX HaliJIeHBI
(¢maBoHOUIBI (THIIEPO3U, PYTHH W Jp.), ACKOPOMHOBAHS KHCJIOTAa W KapoTwH. Bce wactu
pacTeHHusl cojep)kaT OOJIbIIOE KOJIMYECTBO OKcaiara Kamplus. [lo XuMuuyeckoMmy cocCTaBy
aBelb KOHCKUN OJIM30K K peBeHio. KoanmdyecTBO aHTpariMKO3UI0B B HEM XOTSI U MEHBILE,
HO BCE € JJOCTaTOYHO OOJIbIOe, YTOObI CUMTATh MABEIb IIEHHBIM JIEKAPCTBEHHBIM CBHIPHEM.
JlekapCTBEHHBIM CBIPBEM CIY)KaT KOPHEBUIIA C KOPHSAMH (TOBAPHOE HAa3BaHHUE ChIPhs
«KOpeHb KOHCKOTO IIABEIIS»).

[laBenb KOHCKUI YMOTPEONSIIOT B BHJAE OTBAPOB U IMOPOIIKA JJISl JICUYEHUS KOJIUTOB,
SHTEPOKOJIUTOB, TeMOPPOsL. B MasbIX 103aX OHM OKa3bIBAIOT BSDKYILEE ACHCTBUE, B OOIBLIMX
— JEWCTBYIOT Kak cjaburtensHoe. Ilpemaparel 1aBenst NPOTHUBOINOKA3aHbI  IpU
MOUYEKaMEeHHOM OO0JIe3HH MOYEK.

Jailite KpaTKyl0 XapaKTepHUCTHMKY PoJAa peBeHb M PacCKaKure 0 HX
HCNOJIb30BAHMN B MeIULINHe ?

Pesenp — Rheum. O6miee yncio BuaoB okoio 35. [pupoaHoe pacnpocTpaneHHe —
palioHbl TopHOUM A3um, mnpeumymiectBeHHO LleHTpansHOil U BocTouHoii. MHoronerHue
TpaBbl. OTiauyaercsd: a) pa3pacTaHUEM BHYTPEHHETO Kpyra OKOJIOLIBETHHKA, KOTOpPHIH B
JManbHEHIeM CIY)KUT i OOJIeTYeHUs JIeTyd4ecTH Iuiofa, 0) peOphllkaMu Ha TMJIoaax
(KpBUTIATBIMU TJIOJJAMH ) U B) aHJPOLIEEM B YU CIIE 9 THIUMHOK.

Baxneiinmie Buabl. PeBeHb aHeBUIHBIN, WM JieKapcTBeHHBINH,— Rh. palmatutn.
[Ipupoanoe pacnpoctpanenne — Kutait u Tuber. PazBoauTcs kak OBOLIHOE JIEKOPAaTUBHOE
U JIeKapCTBeHHOe pacteHue. Pesenb BomHucteiii — Rh. undulatum. IlpuponHoe
pactipoctpanenne — Boctounas Cubups, ceBepHas dacte MHP. KynbTuBupyror kak
OBOILHOE pacTeHueE. BoiBeneHbl copra.
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PeBeHb TAHTYTCKWM, WM DEBEHb NMANbyaThli TaHryrckuii, — Rheum palmatum var.
tanguticum — MHOTrOJNIETHEE TPABSIHUCTOE PAaCTeHHE CeMelCcTBa rpeynmHbiX. KopHeBuiie
KOpPOTKOE€, ToJcToe (3— 6 CM), MHOIOINIABO€ C HECKOJIBKUMHU KPYHHBIMH MSCHCTBIMH
MPUIATOYHBIMH KOpHSIMH. PacteHumss 1—2-ro rojg0B Beretanmuu (GOPMHUPYIOT PO3ETKY
MIPUKOPHEBBIX JINCTHEB, OTMUPAIONIMX OCeHBI0. CTeOenb MpsIMOi, MaJIOB €TBUCTHIH, BEICOTOM
1—3 ™M, nuamerpom 2—5 cM, MOJdBIM, C KPacHOBAaTHIMU MSTHAMU M IOJOCKAMH.
[IpuxkopHeBble JUCThS UIMHHOYEPEIIKOBbIE, UIMHOW 10 1 M u Oosee; miIacTUHKA
IIMPOKOSIMIIEBUIHASL, CBEPXY OMYIIEHA PEIKO PACHOJIOKEHHBIMH KOPOTKUMHU BOJIOCKAMH,
CHU3Y — OoJlee TYCTBIMH U JUIMHHBIMH, MTaJhUuaTOPACCEUCHHBIE, O TIATH, CEMU CETMEHTaX Ha
UIMHHBIX (10 30 cM) mscucThiX dyepemkax. CouBeTHe — MHOTOLBETKOBAas rycTas METeJIKa,
JUIMHOU 0K0JI0 50 CM, ¢ BEpTUKAIBHO BOCXOISIIMMH OOKOBBIMU OTBETBIECHUSMHU. L[BeTku
MEJKUE, TPABUIIbHBIE, C TPOCTHIM BEHUNKOBUIHBIM OKOJIOLBETHUKOM O€JI0BaTO-KPEMOBOIO,
PO30BOTO MJIM KpacHOro nBera. [Imox — kpacHO-OypbId TpeXrpaHHBIN OpelieK JUIMHON 7—
10 cm. LIBeTeT B MIOHE; IJIOIOHOCUT B HIOJIE.

Ponnna peBenst tanryrckoro — Llentpansabiii Kutait 1 ceBepo-Boctok Tubera. Bo
MHOTHX CTpaHax BBEIEH B KyibTypy, B EBpomneiickoii yactu Poccum u Ha Kabkaze
pacrpocTpaHeH MoBceMecTHO, peke — B Cubupu, Cpenneit Asun u Ha JlanmsHem BocToke.
[Ipouspacraer no GeperaMm pek, kKaHaBaM, Ha ChIPbIX JIyrax.

KopHu wu KOopHEeBHIA pEBEHS TAHIYTCKOro coaepxkar 3—6% aHTparimKo3uI0B
(peoxpu3uH,  XpuU30(paHEHWH,  IIIOKO-aJl03-3MOJMH,  IJIOKOOMOJAWH,  IIIOKOPEHH),
M30MAHTPOHBI, TeTepoAuaHTpoHbl u ap. C BoO3pacToM pacTeHHsl CoOJiep)KaHue
AHTPArTMKO3UIOB 3aMETHO BO3pacTaeT. B KopHEBUIIAX U KOPHSX COMEPKATCS TakKe CMOJIBI,
MEKTUHOBBIE BEIIECTBA, MHOTO Kpaxmalia.

PeBeHp MpUHUMAIOT KaK cIaOUTENBHOE U JKETYETOHHOE CPEJICTBO MPU XPOHUUYECKUX
3alopax, aTOHWM KUIIEYHHKA W MeTeopu3Me. Ha3zHayaroT NpeuMyleCTBEHHO MAETAM U
OOJNIBHBIM B MOXXKUJIOM Bo3pacTe. VHorna mpemaparbl PeBEHsI MCIONB3YIOT KakK BSDKYIEe
CPEICTBO JUIsl YMEHBILIEHUSI MEPUCTATBTUKY KHIIEUHHKA.

JUkysryn — Caltigonum. O6rmee uncio BumoB ot 90 10 110. OCHOBHO# 1EHTp BH-
noBoro pasHooOpaszus — Cpenuss Asus. OOmee pacnpoctpaneHue—BocTounas Asus,
CeBepHas Adpuka. [IpenmymecTBEHHO KyCTapHUKHA C CHJIBHO PEIyIIUPOBAHHBIMHU JIUCThHSI -
MH, MaJOLBETKOBBIMU COIBETHSAMHU. OUeHb XapaKTEPHBI IS 3aCYIUIMBBIX MECTOOOUTAHUA.
Baxneiinme Bumabl. Jxy3ryn OesnmuctHbiii — C. aphyllum — kycrapHuk 10 2 M BBICOTHI.
3akpenurens meckoB. JKysryH Kkomouekpeuibli — C. acanthopterum — pacrer Ha
MOJBMXHBIX Teckax B CpenHenl Azuu.

JlaiiTe KpaTKyI0 XapaKTepPUCTHKY ceMeHCTBY YaiiHble?

CemeiictBo YaitHoe — Theaceae — oObeaunser 560 BumoB (29 poxa)
MPEUMYILECTBEHHO BEYHO3EJEHBIX JIEPEBbEB M KYCTAPHUKOB, pACHpPOCTPAHEHHBIX B
TPOMUKAX M CYOTPOINMKAX, HEMHOTHE BUJIBI 3aXOAT B YMEHHbIE 001acTu BocTounoi Aszun u
CeBepuoit  Amepuku. OCHOBHBIC JKHM3HEHHBIE  (OpPMBI:  JI€pPEBbs, KYCTapHHKH,
OJIPEBECHEBAIONME JIMAHBI, U3pEJKa TPAaBSIHUCTHIE PACTEHUs, MPEUMYLIECTBEHHO BEYHO3E-
nensle. [loberu ¢ ouepenHbIM JIMCTOPACIIONOKEHUEM, JTUCThS YACTO KOKHUCTHIE, B ME30(uILIE
HEPENKO Pa3BUTHI OMOPHBIE MEXaHMYECKUE KIETKH — HAMO0ONACThl. UNEHHKH COCYIIOB C
JecTHHYHON mepdopaireii, TOpoBOCTh OOKOBBIX CTEHOK JIECTHHUYHAS WM CYIPOTHBHASL
YaifHbIe TPeACTaBISIFOT COO0M MOJAEIH BCETO MOPSIKA.

CtpykTypa IIBeTKa HEOmpeleleHHa (CBUAETEIbCTBO MPUMHTHBHOW OpTraHU3ALINM).
OKOJIOUBETHUK KPYrOBOW HJIM CIIUPAIBbHBIN, YAICTUCTHKA B yucie 4—7, nenecTkoB 4—9
WM MHOTO, BIIOJIHE CBOOOJHBIX MJIM €]IBa CPOCLIMXCS, O€IbIX WM KpacHbIX. AHJpOLIEH Mo
o0IIel CTPYKType HAaIOMHHAET TAaKOBOW MAalbBOBBIX: TRBIUMHOK MHOTO BCJIEICTBHUE PACIICTI -
JIEHUs BHYTPEHHETO Kpyra, M3pejka THIYMHKU B OIpeleleHHOM uucie (15 unu MeHsblue).
['mHeneil mpocToi, IEHOKAPITHBINA WIIM allOKapIHBINA (peXke), 3aBs3b JIBYX-, MHOTOTHE3IHAS,
BepxHss. CemszauaTku B OOJBIIOM dYHCIE B KOKIOM THe3ne (wid cBOOOJAHOM
IIJIOJIOJINCTUKE), UMEIOT JBa MOKPOBA, MPUUYEM HApYKHBII MOKPOB 4acTO peAyLIMpPOBaH, a
nHoTAa M arpodupoBaH. CemMeHa 0OBIYHO C 0oJiee WIJIM MEHEE Pa3BUTHIM SHJIOCIIEPMOM, TIIe
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HAKaIlUIMBAIOTCA TPOTEUHBl U KUpbl. Il1ox KOpoOOUKOBUIHBIN, OPEXOBUIHBIN, PpEAKO
SITOIOBUIHBIN.

KynbruBupytorcst 4aii u nexoparuBuble kamenuu (Camellia). B nameir dquiope
XOpOILIO MPEACTaBJIEH JIUIIb OJUH POJI CEMENCTBA 3BEpOOOMHBIX — POJI 3BEpO0Oii.

Pacckaxkure 0 pa3HOBMIHOCTS POJa YaiiHbIe W UX MOJIe3HBIX CBOMCTBAX?

Yaii (uaiinoe aepeBo) — Thea — 18 BUI0B BEUHO3EIICHBIX JICPCBHEB M KyCTAPHUKOB,
pactmpoCTpaHEHHBIX B TpomHWKax W cyorponukax Asuu. [lomaBistomee OOIBIIMHCTBO
KyJBTHBUPYEMBIX COPTOB OTHOCHTCS K BHIY 4ail kuTaiickuii — Thea sinensis. Yaii Beenex
B KynbTypy B Kurtae B kauecTBe JieKapCTBEHHOro pacrteHus. B Poccum 4aliHblli HanmuTOK
cta ynotpedbnsats ¢ 1638 r. Yali mmpoko KyIbTUBUPYETCS BO MHOTHUX TPOIMHYECKHX H
CyOTpOINHUYECKUX CTpaHax, ocoOeHHO B MHauu.

DTO BEYHO3EJIEHOE JAEPEBO WJIM KYCTAaPHUK C OYEPETHBIMH OBAJIBHBIMHU JIMCTHIMU,
KOTOpbIE€ MOKpPBITHl IOCTENEHHO YEepHEIUMMHU >Keln€3kamu. LIBeTku akTuHOMOpP(QHBIE,
oboeronbie, OJNMHOYHBIE UKW OT 2 10 4 B masyxax nuctheB. Yameuka 5—7-3y0uaras,
OCTAIOIIASICS TPU TI0Je. Benblid ¢ KenToBaTo-po30BbIM OTEHKOM BEHYHK COCTOMT M3 5—9
JIETIECTKOB, CPOCHIMXCS B OCHOBAHMU. AHJPOIEH MHOTOWICHHBIM, PAcCHOJ0XKEHHBIM B 2
Kpyra, TBIYMHKA HapY)KHOTO Kpyra CIasHbl C BEHUMKOM, BHYTPEHHUE THIYUHKUA CBOOOHBIC.
['mHeneit cUHKApPIHBIA U3 3—S5 TJIOAOTUCTUKOB, 3aBS3b BEPXHss, CTOIOMKOB 3. CTONOMKH
paszaenbHbIe MOYTH 10 ocHOBaHMsA. OOmas dopmyna neerka: *Cas.7C05-9A(0)G(s). Thioq —
JIEPEBSHUCTAsE KOPOOOUKa, PACKPBIBACTCS CTBOPKAMHU U COJICPKHUT B KaXJIOM THE3JE OJHO
KpylmHO€ ceMs ¢ OoJbIMM 3HAOCHEepMOM. BakHeillas celbCKOX03MICTBEHHAs! KyJIbTypa.
Bropoii B 110 3HAUEHHIO — Yaii nHauickuil — 7. assamica. ®OopMOBKy YaiHOro Kycra
BEIYT C YETBEPTOTo Toja >KU3HU, C CEAbMOTO roja BeIyT MPOMBINUIEHHBINH cOop duierei
(MonoABIX MOOETOB C ABYMS-TpeMs JUcTOoukamu). Drenm moJBeprarT clenuaibHoi oOpa-
00TKe, BO BpeMsi KOTOPOH MPOUCXOTUT (hepMEeHTalMsl U 4ail mpuodperaer crenupuyeckuii
apomar. Jluctesa comepxkar 20...24 % nyOUNIbHBIX BEIIECTB (TAaHMHOB W KaTexuHOoB), 1,5...3,5
% ankanounma xkodeuHa, cienbl dPUpHBIX Macen, 16...25 % OenKOBBIX BEIIECTB, a TaKKe
KapoTHH, BUTaMuHbI B1, B2, PP u C.

Yaii — mumpoko ymoTpeONseMbIii OCBEXKAIONMH U BO30YKIAIONMU HAITUTOK.
JlyOunpHbIe BelecTBa yasi cojiep:kaT okoJio 98 % KaTeXMHOB — OpPraHM4YeCcKuX COeTUHEHHUI,
00alaloMX aHTHOKUCIUTENBHBIMU M aHTUMHUKPOOHBIMU cBoiicTBamu. Kpome Toro, oHu
ancopoupyror usoron St u ykpersror xKamuusapel. Yail Gorar ankamougaMu: KOQEHMHOM,
TeopunHOM W TeoOpomuHOM. He depMeHTHpOBaHHBIN 3€l€HBINM 4Yalk MO COACPKAHUIO
BUTAMHUHOB IPEBOCXOJUT 4YepHBIM. BeTkn m nucThs, cpe3aemble npu (POPMOBKE KyCTOB, a
TaKKE 4YallHyl0 MbUIb HMCIOJB3YIOT B KAaueCTBE ChIpbs Ui IMOJydyeHUs BuTamuHa PP u
KoenHa.

Kamenuss — Camellia. Beuynozenensie nepeBbsi wim KycrapHuku. [loGerm Hecyt
OuepeIHble  KOXHUCTbIE  JIMCThsS, LIBETKM KpYyIHbIE, KpacHble WM Oeble, HMHOIAA
apomatuuHble. Kamenuu mmpoko KylnbTUBUPYIOT B OTKPBHITOM TPYHTE HJIM B OpaHXkKepesx
(cTpaHbl C KOHTHHEHTAJIBHBIM U XOJOAHBIM KIUMaToM). OCHOBHOE COPTOBOE pa3HOOOpasue
MOJIy4eHO OT Kamenuu simoHckoii — C. japonica. B Kpeimy u Ha KaBkase KyJbTHBHPYIOT B
OTKPBITOM TPYHTE.

JlaiiTe KpaTKyI0 XapaKTepPHCTHKY ceMelcTBY 3Bepoloiinbie?

CemeiicTBO 3Bepodoiinbie — Hypericaceae

B cocraBe cemeiictBa 360 BuaoB (8 ponoB), OCHOBHBIE )KU3HEHHBIE (POPMBI: JEPEBbS
U OJPEBECHEBAIONIME JIMaHbl, BEYHO3EJIEHbIE U JIMCTONAHbIE KyCTapHUKH, TpaBbl. Pacmpo-
CTpaHEHbl B TPOMHUKAX, CYOTpONHMKaX M OOJIACTAX C YMEpPEHHBIM KIMMaTOM OOOMX
MOJIYLIAPHI, HO IPEUMYILECTBEHHO B CEBEPHOM.

Pox 3Bepo6oit — Hypericum. O6miee uucio Buaos 300 (JIaBpanc, 1951). Pacnipoctpa-
HEHbl B CYOTPONMYECKUX U YMEpPEHHBIX 30HaxX oOoux monymapuil (1o CxaHIUHABUU U
Bocrounoii Cubupu). Beunoszenensle 1 TUCTONAAHBIE KYyCTAPHUU, TOJTYKYCTAPHUKH U TP aBbI
(MpenMyIeCTBEHHO MHOTOJIeTHUE). JIMCThS CympOTHMBHBIE, ILIEJIbHBIE, JUIICHHBIE MPHIIN-
CTHUKOB. B nuCTBIX W Jpyrux opraHax HMEIOTCS BMeCTUNUI@A BblaeneHuil. llperku
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aKTHHOMOP(QHBIC, 000€TI0IbIe, OAMHOYHBIE UM COOpaHbl B MeTenpuaThie coreTus. OKoJo-
LBETHUK JBOMHON. Yameuka riryOoko msATHpas3aeibHas, ocTaroascs npu mioae. Benunk 5
(4)-nenectHblld, CBOOOJHBIN, KENTHIM WM 30JIOTUCTBIH, W3pEIKa TEMHO-KPacHBIA (pox
Tpuxese3Huk — Triadenum).

AHJIpOILIE TpenCcTaBJIeH MHOTOYMCICHHBIMH (peako 6— 18) ThHIYMHKAMH,
CPOCHIMMHUCS OCHOBAHMSIMU TBHIYMHOYHBIX HUTEH B 3—35 My4yKOB, U3pElIKa BCE THIYMHKU
CpacTaloTCsi BMECTE HJIM OCTAOTCSl MOYTH CBOOOAHBIMU. ['MHeneill cuHkapmHsbli, u3 3—5
TIJIOJIOJIMCTUKOB, 3aBSi3b BepXHss, 3—5-THe3MHAas, cTonOoukoB 3—5. O61mas gopmyna mBeTka
(Hypericum perforatum): *CasCos5A(x)G@). Bapuanuu CTpykTyphl I[BETKA B paMKax
CEMEICTBa JEMOHCTPUPYIOTCS auarpammamu. Ilnom cyxoil — pacTpecKuBaromascs
KOpoOOUYKa WM COYHBIM, MouTH siroja. [IIMpoko MCIONB3YIOT KaK JIEKap CTBEHHOE, a TaKKE B
JIMKEPO-BOJOYHOM MPOMBITITICHHOCTH.

Pacckaxxure 0 BUgax cemeiicTa 3sepodoiinbie? Kakoe BaxkHOe 3HAYeHUE UMeeT
3Bepo00ii NpoabLIpsABJICHHBIN 1J1s1 (papmanuu?

3Bepoboii mpoasipsaBiaeHHbI _— Hypericum perforatum L. — MHorojeTHee TpaBs-
HUCTOE pacTeHue cemeiicTBa 3BepoOoiiHbIX. Jlocturaer B BbicoTy 30— 100 cMm, crebenb
NPSAMOCTOSIYMM, B BEPXHEH YacTH BETBUCTBIM, NWJIMHAPUYECKUN, C IBYMS MPOJOJIBHBIMU
BbIJAIONMMUCS pebpamu. JIUCTbS CynpOTHBHBIE, SJUIMITUYECKUE WM IPOAOITOBATO-
AHLeBUIHBIC, LIETbHOKpAHbIE, CUISYHE, TYIIbIEe, C MHOTOYHCICHHBIMU MTPOCBEYMBAIOIIIMHCS
CBETNILIMH ¥ YEPHBIMU >Kelle3kamH. [[BeTkM MHOTOYMCICHHBIC, COOpaHBl B IIMPOKO-
METeIbyaToe MM LMTKOBUJHOE colBeTHE. BeHYMK 30J0THCTO-)KENTHIM; JIenecTKu
MPOJI0JITOBATO-3JUIMIITUYECKHE, OOJbIeH YacThi0 HepaBHOOOKHE, HAaBEPXy KOCOCpPE3aHHBIE,
0 KpasM TOKPBITHIE KENE3KaMu, Yy BEpXylmKd 3yduareie. [lmom — mpomonroBaTo-
sailneBuiHas kopoOouka. CeMeHa MeJKHue, IPOAOJTroBaThle, KOPUUHEBBIE, MEIKOSUCHCTHIE.
[[BeTeT ¢ UIOHS 0 aBIYCTa, IJIOJBI CO3PEBAIOT C HUIOJIS.

TpaBa 3Bepo00s coaep UT (UIaBOHOUIBI (THUIIEPO3U[I, KBEPIIETHH, H30KBEPIIECTHH,
KBEPUUTPHUH, PYTUH U 1p.), 5—6% antonumanoB, 10—12% nyOunpHBIX BEIECTB, KApOTHH,
0,2—0,3% »¢upHOTrO Macna, acCKOpOMHOBYIO KHCIOTY, BUTaMuHbl P u PP, 17% cmonucThix
BEIIECTB, CallOHUHBI, XOJIMH, HUKOTUHOBYIO KHCIIOTY, (JOTOCEHCUOMIIN3UPYIOIME BEIECTBA
(TMTIepUIIMH U JIp.), CJIeAbI ATKaJIOUI0B U Jp.

Hactoif TpaBel 3Bep0o00Os TPUMEHSIOT B BHAC TNOJOCKAHUM [UIsI JICUEHUS U
NpOo(UIAKTUKA TMHTUBUTOB U CTOMAaTHTOB, a B BUJE KOMIIPECCOB — IMPH KPOBOTOYALIMX U
MHQUIMpPOBAaHHBIX paHaX. HacToiikoil TpaBbl MOJIONIT MOJIOCTH pTa JJs YCTpAaHEHUS
IYpHOTO 3araxa, CMa3bIBAIOT AECHBI ISl UX YKperieHus. ['ajJeHoBbIe mpenaparsl 3B po0ost
IPUMEHSIOT MpPU  JUCKMHE3MSX JKEIYHBIX IyTed M JKeJIYHOrO Iy3bIps, TreraTuTax,
XOJICMCTUTAX, TPU HAYAJIbHBIX CHMIITOMaX JKETYHOKAMEHHOW OO0JIe3HH, TacTpuTax C
CEKPETOPHOH HEIO0CTAaTOYHOCTHIO, METEOPU3ME, MPHU OOJIE3HSIX MOYEK, COMPOBOKIAFOIMXCS
3a7IP)KKOM KMJIKOCTH M DJIEKTPOJUTOB B OpraHU3Me, a TakkKe KaK BCIIOMOTraTelIbHOE
CpeACTBO MNpU  MOYCKaMEHHOW  OONe3HW, TpU  HAPYIIEHUSX  MepudepUUecKOro
KpPOBOOOpAILCHUSI C SBJICHUSIMU 3aCTOSI.

HoBonMaHMH NpPUMEHSIOT Hapy)KHO NpPU HH(UIMPOBAHHBIX paHaX, MaHaAPUIIMIX,
napoHuxusx, (Qumermonax, aOcueccaX, KapOyHKynax, (QypyHKyIaX, THUJIpaJCHUTAX,
3a00JIEBaHMSIX yXa, TOpiia ¥ HOCa, TPOPHUECKHX S3BaX U O)KOTaxX. ITOT Mpenapar MOBHIIIAST
pereHepaTuBHbBIE CBOMCTBa TKaHEH, YCKOpseT Mpolecc 3axuBieHus paH. llpu
MOCIICONIEPALUOHHBIX ~HMHQMIbTpaTaX, JIUMQOACHUTAX, aJeHO(VIETMOHAX, HEKOTOPBIX
(dopMax OCTEOMHUENNTA, THOWHBIX NOPAKEHMSIX IJIEBPbI U JIETKUX, IOCIEONEPALlMOHHBIX
paHax MPHUMEHSIOT HOBOMMAaHHMH C IOMOILBIO 3JeKTpodope3a. A3p030JbHbIE HHTAIALUN
HOBOMMAHHMHA MCIIOJNB3YIOT MIPH OPOHXMTAX, MTHEBMOTOpaKcax, adcueccax JIETKMX, THOMHBIX
NJIEBPUTAX, AaHTMHAX, IPU OCTPBIX PECIUPATOPHBIX 3a00JIEBAHUSX U  00O0CTPEHMSIX
XPOHUYECKOTO TOH3WJUINTA, B TOM uucie y neredd. TpaBa 3BepoOosi BXOIUT B COCTaB
AHTHJICTIPECCAHTOB.
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3BepoOoii NpoAbIpsIBICHHBIM — eBpoasuarckuil Buj. lllupoko pacnpoctpaHeH B
eBporeiickoit yactu Poccun (kpome Kpaitnero Cesepa), na KaBkasze, B 3anmannoit Cubupu,
HekoTophx paiioHax Cpeanedr Asuu. K Bocroky or Enuces 3amemieH OIU3KUM BUIOM —
3BepoboeM oTTstHYThIM N. attenuatum Choisy.

B HexoTopsIx paiioHax eBponerickoit yactu Poccun m Cubupu BMecTe co 3Bepodoem
MPONBIPSBIIEHHBIM ~ PAcTyT T[OXOXKHE€ Ha HEro 3Bepo0OW MATHUCTHIN, 3BepoOOi
YKECTKOBOJIOCUCTBIH W 3BEpOOON W3SAIHBINA, METUIMHCKOE HCIOIB30BAHHE KOTOPBIX HE
MPEIYCMOTPEHO YTBEPKIECHHOU TEXHUUECKON TOKYMEHTAlUEH.

3Bepoboil mATHUCTBIA (3Bepo0Ooil deThipexrpanHbiii) — M. maculatum Crantz (H.
quadrangulum L.) Xxopoimmo OTIMYaeTcs YETHIPEXTPAHHBIM CTEOIEM C  YETBIPbMS
MPOIOJIBHBIME OCTPBIMH pebpamu. YaleauCTHKH 110 Kparo 0e3 KENE3MCTBIX PECHUYEK.
JIenecTKy KeNThIE, C YEPHBIMU TOYKAMH T10 KpasiM.

3Bepo0oit KecTKOBONOCHCThIH — H. hirsutum L. oTinuyaercss IWIJIMHIPUYSCKUMU
TyCTOONMyIIeHHBIMA  cTeOmsiMu.  ColBeTHe  phIXIoe,  IPOJOJITOBAaTO-METEIb4aToe,
YAICTUCTUKH C JKEJE3UCTHIMU PECHUYKAMH, JICTIECTKU 30JI0THCTO-)KEINITHIE.

3Bepoboit m3sHblii — H. elegans Steph. oTnuvaercs nUIMHAPUYECKUM cTeOieMm,
UMEIOIMM MATHA. YalleJIMCTHKA 10 Kpar TOHKO3yOuaThle, C YEpHBIMH JKEJIe3KaMH Ha
BEPXYIIKE; JICTIECTKU KEJITHIC C YSPHBIMH TOUCUKAMHU HJIH JKEJIC3KAMH I10 KPasiM.

Oxapakrtepu3yiiTe cemeiicTBO ThikBeHHble? Kakue apeBOBHIHBIE pacTeHUs
3TOro ceMeicTBa Bbl 3HaeTe?

Cemeiicteo TeikBennbie (Cucurbitaceae). O60beauusier okoso 760 Bumo (90
POJIOB) TPOIMHMYECKUX U CYOTPONMUUYECKMX DPACTEHUU, pacHpocTpaHeHHbIX B CeBepHOM H
IOxHOM monymapusx. JIMIb HEMHOTHE BHUABI 3aXOAAT B YMEPEHHBIE U XOJIOJHbIE 00JIacTH,
XOTsI OTypell, ThIKBa, apOy3bl U JIp. HIMPOKO KyJbTHBUPYIOTCS.

PacnipocTtpanensl B Tpomuueckux M cyOTpornuueckux crpaHax Craporo u Hooro
Csera, 3ax014T B 00J1aCTH YMEpEHHOTO KinMara. B Adpuke coxpaHuInch nepBUYHbIC, HAM -
Oojiee NIpeBHUE — OJIPEBECHEBAIOIHME SKOOMOMOP(BI — JEpeBbs, KYCTADHUKA W JIMAHBI.
HepeBbsi, Hanpumep Dendrosicyos socotrana, mpou3pacTaroT B OTKPBITBIX MECTOOOUTAHHUSIX
KamMeHucTol mycTelHM COKOTpa, T€ NPakTUYeCKH HET KOHKypeHTOB. B mycteiHe Hamu6
pacteT Komoumii Kyctapuuk— Acanthosicyos horrida. B tpomuueckux jecax — oapeBec-
HeBaronme Jmanbl Cucurbita okeechobcensis. Bo3mokHO, oppeBecHEBarOIMe JHAHbBI
TPOITUYECKOTO Jieca BO3HUKIN OJHOBPEMEHHO C MEPBUYHBIMH JIPEBECHBIMH (POPMaMH THIK-
BeHHBIX. LleHTphI BUI0BOTO pasHooOpazusi — Boctounbie ['mmanan u FOro-BocTounas Azus
(mpumuTHBHBIE pozbl), FOxHas Amepuka. [lonaBisomiee OGONBUIMHCTBO BUJOB — OJHO-
JETHUE TPaBbl C JIA3aIOUMMU WM PEXKE CTENIOIMMMUCS JJIUHHBIMUA CTEOJISIMU, HEPEIKO
BHYTPH MOJBIMHU, & CHAPYKHU TOKPHITBIMU KECTKUMH BOJIOCKAMH.

Crebenpb nexaunii (T1eTh), HETJISIONMKECS PU MTOMOLTM YCUKOB. JIMCTBSI ouepeHbIe.
[lpunuctHukoB Her. LIBeTKM NPEUMYILECTBEHHO Ppa3JebHOIOJbBIE, HAaAlECTUUYHBIE,
OKOJIOLIBETHUK TSATUWICHHBIH, MOIMCHUMMETPUYECKUH, CHaifHOJeNecTHbI, HO ObIBaeT U
pa3fenbHONICNIECTHBIN. 3aBsA3b HUIKHSIA, PACIOJIOKEHUE CEMA3a4aTKOB LIEHTPaIbHOOCEBOE
nunu nocreHHoe. CeMeHa co ciiabopa3BUTHIM 3HAOCIEpMOM MM 0e3 Hero. B Hareit quiope 24
BUa pacTeHui (14 poaoB) KyAbTUBUPYEMBIX U TPU ITUKOPACTYIIMX. BOMBIIMHCTBO BUIOB —
OJHOJICTHHE TPaBbl CIAralOIMMHU MM CTeMIoNmMMUCT mnoberamu. JIMCThS ouepeaHble,
npocthle, 0€3 NPWIMCTHUKOB, C MNajbyaThiM >KUJIKOBAHHMEM. XapaKTepHbI IMPOCTbIE HIIU
BETBHUCTbIE YCUKU MTOOErOBOTO NMPOUCXOKICHHUS, C IIOMOIIBIO0 KOTOPBIX PACTEHUS LETUIAIOTCS
3a pa3nuuyHbIe onopkl. [IpocToit yenK — OJHONMHMCTHBIN OOET, BETBUCTHIi— MHOTOJMCTHBIM.
[TpoBomsme my4kn OMKOJUIaTepaibHBIC, C BHYTPEHHEH (IO3MOi.

IIBeTkn B Na3ymHBIX COLBETHUSX, WHOIAA PEAYLUPOBAHHBIX [0 OJHOTO IIBETKA,
0OBIYHO KpYIHBIE, OJTHOMOJBIE (KpaliHe peko oboernobie). PacTennst 0OBIYHO OHOIOMHEIE,
pexxe aBynomHbIe. LIBeTkn akTHHOMOpP(HBIE, YETHIPEXKPYTOBBIE (C OJHUM KPYroM THIYMHOK),
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MSTUWICHHBIC (32 MCKIIOYEHHEM TPEXWICHHOTro ruHenes). Yamedka U BEHYHMK BMECTE C
OCHOBAHMSIMU THIYMHOYHBIX HUTEH 00pa3zyloT I[BETOYHYIO TPYOKYy, NMPUPOCHIYIO K 3aBS3H.
BeHunk 0OBIYHO JKEIITHIN, KOJOKOJBYATHIA HMIIH KOJIECOBHUIHBIM.

W3penka moutu cBoOOIHONENECTHBIM. B ThlYMHOYHOM IBETKE (IYCTOLIBETE) MSTh
TBIYMHOK CO CBOEOOpPa3HO H3BUTHIMU MBIIBHUKAMHU. Y OONBIIMHCTBA BHJAOB THIYMHKHU
cpocumecs, oOpa3ylonme TpeXOpaTCTBEHHBIH aHnpoleld (ogHa CBOOOJHAs, YEThIpe
cpocumecs TMOmapHO), pPeke OIHOOPATCTBEHHBIN (y TBHIKBBI) MJIM MHOTOOpDAaTCTBEHHBIN. B
MECTUYHOM I[BETKE MECTHK C TpeMs MSCUCTBIMU DBUIbIIAaMH, HIDKHEH 3aBs3blo. ['mMHerei
MapakaprHbIiA, HO OJHOTHE3HAsS 3aBs3b BCIEACTBHE BpacTaHUsl OOKOBBIX IUIAIEHT BHYTPb U
WX cpacTaHusi B LEHTPE IOJOCTU CTAaHOBHUTCS TPEXTHE3AHOW U TOYTU IMOJHOCTHIO
3allOIHSAETCd MHOTOYHMCIICHHBIMU CeMs3auaTKaMH. THIYMHOYHBIA U TECTHYHBIA ILIBETKU
orevaror B Tune popmynam  *3 Cas) Cos)A2),2),1Go n

*Q Ca)Coi) Ao Gr3).

[Inox couHBIi, STOMOBUIHBIN C OJPEBECHEBAIOIIMM JK30KAPIHUEM — THIKBHUHA.
W3penka BcTpeuaercs Aroaa Wim Kopobouka. B oOpazoBaHMM MJI0[a y4acTBYIOT IIBETOUHAS
TpyOka u 1Berosnoxe. OCOOEHHO XOPOIIO OHO 3aMETHO Ha TaK Ha3bIBA€MBIX YAJIMOBHIHBIX
TBIKBaX, I7ie 00pa3zyeT SpKOOKpalleHHOe pacumpeHue. CeMeHa ¢ TOJCTOM 000J04Koi, Oe3
JHJIOCTIEpPMA, C TIPSMBIM 3apOJIbIIIEM, ¢ OOJIBIIMMH THIOCKUMHU CeMSIOJISIMH. ThIKBEHHBIE —
SHTOMO(UIIbHBIE pacTeHUs. HacekoMmbIX MpUBIEKAIOT HEKTap M OOMJIbHAS MBLIBIA MYKCKHX
IBETKOB.

TUNUYIHBIMA TSI CEMEWCTBA, XO3SIMCTBEHHO I[EHHBIMU SIBJISIOTCS CJICIYIONIME BYJIBL:
MepecTylieHb OeMblii, ThIKBA OOBIKHOBEHHAs, apOy3 ChedOOHBIN, Orypel] MOCEeBHOM, IbIHS,
modda.

JaiiTe 0o01LIyI0 XapakTepHUCTHKY poaa TbhikBeHHble? Kakue ocHOBHBIE BH/IbI
HCIO0JIb3yeMble YeJI0BeKOM Bbl 3HaeTe? OnuumTe UX M PacCKaKuTe 00 UX 3HAYeHUu?

TeixkBa (Cucurbita) — poa HacuMTHIBaET OKOJIO 25 BHUIOB, IPOU3PACTAIONMX B
Tponukax u cyorponukax FOxHoil AMepuku. XapakTepHbl pa3BETBICHHbIE YCUKU, BEHUHUK,
pa3zieseHHbI 0ojiee ueM HaloJIOBHHY, OJIHOOPATCTBEHHBIN aHpOIel U KPYIMHBIE IIOBI C
IUIOTHBIM, HEPEAKO IEPEBEHEIOIMM HK30KaprueM, COUYHBIMM MeE30- U 3HAOoKapnuem. B
KauecTBE MUILEBOW U KOPMOBOHM KyJIbTYphl HIMPOKO BO3AEIBIBAIOTCS Pa3HOOOpa3HbIe copTa
muikgbl 06vikHosennou (C. pepo) m xpynuwonaoonou (C. maxima). Pomuna nepBoir —
Mekcuka, BTopoit — Ilepy. Macca mnogoB ot 200 r go 60...80 kr, oHU GOTaThl MEKTUHOM,
caxapaMHu, COJIEpXaT B 3HAYUTEJbHBIX KOJIMYECTBAX KaJIWW, KaJdblMi, MarHui, xKeies3o,
kapoTuH. CeMeHa cojiepkat KupHbIX Macen 35-40 %, 6enkos 10 35, ankanouos 0,1...0,3 %.
B Cpenneii A3um KylnbTHBUpPYETCs ThIKB-ropisiHKa (Lagenaria), ¢urypHbie miopl KOTOPOit
UJIyT Ha U3TOTOBJICHUE TTOCY/IbI.

Pa3HOBUAHOCTSAME THIKBBI OOBIKHOBEHHOM SIBJISIFOTCS KaOauku ¢ moberamu 0e3 YCHKOB,
C YIJUHEHHBIMU IUIOJAaMH M TIATUCCOHBI C IUIOCKUMHU Tuiogamu. [lnomel kabaukoB u
MaTHCCOHOB UCIOJB3YIOT B MUIIY HE3PENIbIMH, B BUJIE MSATH—ECSITH THEBHBIX 3aBS3€H.

TeikBa oObIKHOBeHHass — Cucurbila pepo — TpaBsiHUCTOE OJHOJETHEE PACTCHUE.
Ctebnu nexxauue, ITUHHBIE (10 8M), TpaHUCTBIE, TToNbIe. [Ipy OCHOBAaHUM JIMCTHEB UMEIOTCS
ycUKU. JIuCThs KpyIHBIE, OUepeHbIe, YEPEIIKOBbIE, MATH- U CEMUJIONACTHEIE.

[lBerer B wutoHe—wMrtone. lIBeTKM KpyIHBIE, >KEIThIE, apOMATHBIC, OJWHOYHBIE,
OJIHOMOJIbIE, OAHOJAOMHBIE. [Inmong — sronooOpa3Hbli, oueHb KpymnHbIi (15—40 cMm B aua-
Mmetpe), gocturatonmii 100 kr Beca. CemeHa 6oraTsl KUpHBIM MacioM (10 40%).

[1oap! ymoTpeOsiFoTest B UMY B BApEHOM, IEYCHOM M JKapeHOM BuJe. B Meauiuue
MPUMEHSAIOTCS CeMEHa KaK MPOTUBOMIIMCTHOE cpelacTBO. [lmoabl ymoTpeOnstoTcs Ha KopM
CKOTy (KOpMOBBIE cOpTa). Pa3HOBUIAHOCTM KyCTOBBIE, [AIOLE BBITSHYTHIC ILIOJbI,
ynotpeOIsemMble B MHILY B HEIO3PEIOM BH/IE, Ha3bIBAIOTCS KaOauKaMu.

VYnotpebnsiercs B MUy B CBEXKEM BHUJE, KaK Clajgkoe ONI0A0, W 3acaaluBaeTcs;
MPUTOTOBJISIIOTCS IIyKaThl, BAPEHbE U MPUMEHSETCS AJIsi U3rOTOBJICHUS apOy3HOTO Mena (COK-
Oexkmec) W Macia (M3 CEeMsiH), KOTOpO€ YHOTpeOisieTcsi B THIIEBOM M MBLIOBAPEH HOU
MIPOMBIIITIEHHOCTH ; HAKOHELl, TPUMEHSETCS U1 KopMa CKOTy (KOPMOBBIE COPTa).
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B necnoii 3one Poccuu Berpeuarotes aBa Buaa mnepectynns (Biyonia) — naszaromme
MHOTOJIETHUKH C PENOBUIHBIM KOPHEM, COACPIKALMM TTIMKO3HU IbI.

[lepectynienp Oenblid, wnm Opuonusi Oenas, — Beyonia alba — tpaBsHucroe
MHOTOJIETHEE SIIOBUTOE pacTeHue. FiMeeT OOJbILON, MOXOXKUN Ha PEIbKY, MSCUCTBIN KOPEHb.

Ctebnu TOHKHE, IEIUISIONMecs yCHKaMH, Oopo3myaTeie, miuHa 2—4 M. JIucTes
CepJILICBU/IHbIE MATUJIONACTHBIE Ha JUIMHHBIX Yepemkax. [[Berer B uione—utoine. L[BeTku
3eJI€HOBAaTO-0eNble MATUWICHHBIM BEHYMKOM, pa3leNbHONoJbIe, OAHONOMHBbIE. l[BeTku
coOpaHbl B UMTKOBUIHBIX KUCTAX. HuTu ThIUMHOK cpocumecs. [lmog — couHas
APOBUIHAA SITOJIa YEPHOTO I[BETA.

Pacter Ha rore u 3anane EBponerickoit yactu Poccun, na KaBkaze u B Cpenneit Azuu
Cpellr KyCTapHUKOB, I10 JIECHBIM OIYIIKAM U PEYHBIM JOJHUHAM.

B HapomHOM — MemuUMHE — NpPUMEHSETCS  KOPEHb  Kak  OOJEeyTOJISIOILEE,
KpPOBOOCTAHABJIMBAIOLEE M CIIA0UTENIbHOE CPEICTBO, a TalkkKe IpH Kauwie. Pacrenue oueHb
SIOBUTO!

Ap6y3 (Citrullus) —pon Brarouaer deTbipe BHUAA. POAMHAa—MYCTBIHHBIE H
MOJTyNyCThIHHBIE paiionbl Adpuku uian KOxuoi Asun. Apoy3 cwemobusrii — Citrullus edulis
— TpaBsSHUCTOE OJHOJIeTHee pacTeHue. CTeOenb MON3ydyuid OMYIICHHBINM. YCHUKU IBYX- U
TpexpaszzaenbHble. JIucTes TIyOOKo JBaX/Ibl paccedeHHblE Ha JJIMHHBIX yepenkax. LIBeTok ¢
KOJIECOBUIHBIM, TNTYOOKO pacC€YeHHBIM BEHUMKOM. BEHUHK KenThli maTupa3aenbHbii. [Inosn
Aro1000pa3Hblid, KpymHbIH, couHblii. Ero mmoapl orimuarorcst Beicokod (mo 11... 12 %
(bpyKTO3bI) CaXxapuCTOCThIO, conepkar Butamunbl (C, PP, ¢onmeByro kucioty), conm Kamus.
Hcnonb3yroT B MHUILY CBEKUMH.

Orypenr (Cucumis) oobenunsier 30 BUIOB, pacnpocTpaHeHHBIX B Adprke u B A3uu.

Ozypey nocesnot (C. sativus) — OJHOJETHHK C Ja3al0MMMH CTEOISIMHU (TUIETh) [UTMHOMN
1—4 M U HEBETBUCTHIMU YCUKAMH, BO3JENbIBACTCS Ha BCeX KOHTHHEHTaX. PoauHa
KynbTypHOro orypuna — Wuausa. Orypeny — OJHOIOMHOE pacTeHueE, IZie B pa3HBbIX y3lax
PacCIoNOKEHBl MY)KCKHE€ — B TPEX-TISITHI[BETKOBBIX NMTKAX M JKCHCKHE — OJIMHOYHBIC WITH
10 JBAa-TPU B Ma3yXe JIUCTA OJHOMNOJbIE OJHOAOMHBIE JKENThl€ IIBETKU. L[BeTeT B MoHEe—
ntosie. Ilnox  sromooOpasubiii. s BeIpanmMBaHMS B TEIIMLAX  MCIOJIB3YIOT
MapTeHOKapIIUYEeCKue COpTa, KOTOpble OO0pa3zyloT MPEUMYLIECTBEHHO J>KEHCKUE IIBETKH.
3aBsi3u pa3BUBAIOTCA 0€3 OMBUICHHS, CEMSIH He 00pa3zyeTcs. YIOoTpeOIstoT He3penble MI0bI
— CBEXUE, COJIEHbIE, KOHCEPBUPOBAHHBIE.

bl oObikHOBeHHass — Cucumis melo — TpaBsSHHCTOE OJHOJETHEE PACTCHHE.
Crebenp nexxauuid, OOpO3AUATHINA, >KECTKO-BOJOCUCTBIM, AMUHONW okono 1 M. JlucTtes
CEpALIEBUIHbIC, LIEJIBHBIE WU ¢ 5—7 TynbIMu JonactsaMu. L[Berer B ntone—mutone. LipeTku
CBETJIO-KeNThIe, ogHOMobIe. [I1og — siromoo0pa3HbIii, KpYIMHBIN, apOMaTHYHBIN.

Huxo pacrer B Cpennell Asum, mo Oeperam Amymapeu u Celppapbu. PasBomutcs
IIPENMYILECTBEHHO B FOKHOMW, IOJIOCE HaleW cTpaHsbl. [IyreM NpuBUBKM JIBIHM Ha THIKBE
(mpuem, paspadotanubiii C. I1. JleGeneBoit) n Apyrux MpueMoB yaaeTcsl BHIpAIMBATh JbIHU
o MockBoii.

[1oab! ynoTpebnstoTcss B CBEXKEM WMIIM CYLIEHOM BHJE Kak CllajKoe OJIt0/10, U3 HUX
MIPUTOTOBJISIIOT BapeHbe, ABIHHBIN Me]| (COK-OeKMec).

Jroppa — Luffa cilindrica — tpaBsiHucTOE OnHONETHEE pacTeHue. Ctedenb
MoN3y4ui, AnuHoW 10 2 M. LlBerer B umroHe-urone. [Inox KpymHBIN, MUIWHAPUYECKUH,
srofgoo0paszueiil (15— 100 cM amuHBI U1 5—15 ¢M TOJIIIMHBI).

PazBoautcs B Cpenneit A3zuu, Ha KaBkasze u B 105)KHBIX paiioHax EBporeiickoil yacTu.
Hcnonp3yroTcst mio/pl, U3 KOTOPBIX OCBOOOXIalOT TPYOyl0 CETh COCYAMCTO-BOJOKHHUCTBIX
My4KOB, OCTOB IIJIOJIa KaK MOYajKa W JJs M3TOTOBJIEHUS TOJOBHBIX YOOPOB, KyHATBbHBIX
Tydenp uT. 1.

bemenblii  oryperr  oObikHOBeHHBIH  —  Ecballium  elaterium—rpassmucroe
KECTKOIIEpOXoBaToe onHoneTHee pacteHue. Ctebenb cremoumiics, mmHod 20—50 cm.
JIucThs ouepeaHble, YEPELIKOBbIE, CEpPALIEBUIHBIE, rOpouaTo3yoyarsie. LigeTer B nrone —
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ohsLNE

CEHTAOpE. IIBeTkn OJIHOIIOJIBIC, OJIHOIOMHBIC. OKOJIOLIBETHUK  MSATUMEPHBIH,
craifHoNMMCTUBINA. BeHuuK O51eJHO-KEeNThIM.

[Ipu co3peBaHuu ceMsiH B ILJIO/I€ HAKATUIMBAETCS MHOTO CJIIM3U U IOTOMY BHYTPH HEro
YBEJIIMYMBACTCA JABJICHUE, KOTJA CO3PEBIIMI TIJIOJ OTJIAMBIBACTCSI OT TUIOJIOHOXKKH, B
oOpa3oBaBIiieecss OTBEPCTHE ke MPU JIETKOM MTPUKOCHOBEHUH, C CUIION BBIOpAChIBas CTPYIO
KICeWKON cnm3u ¢ ceMeHamu. [I1oapl co3peBaroT B aBrycre — ceHTs0pe. bemenslit orypeir
BcTpeuaetcst Ha KaBkaze, B Kpeimy, Onecckoit obmactu u Typkmenuu. Pacter kak coOpHSIK Ha
Oepery Mopsi, Ha OTKocax. B HapoHOM MeIUIITHE U TOMEOTIaTUH TPUMEHSFOTCS TLIObI.

Jexuusa Ne 16

Tema: CemelicTBa po30oLBeTHBIE, CeJibJepeliHble, 0000BbIe, NACTEHOBbIE, ICHOTKOBbIE,
acTpoBbIe.

Hean nexuuun: J[ate 00IIyI0 XapaKTepUCTUKY CEMEWCTBaM: PO3OI[BETHBIEC, CEIIbJICPEHHEIE,
0000BbIE, TACIEHOBBIE, SICHOTKOBBIE, ACTPOBBIE.

Onucarb OCHOBHBIX MPEICTAaBUTENIEH POJOB U BUJIOB 3TUX CEMEUCTB U UX 3HAUCHUE B
MEIMIIIHE.

IInan nexkuuu:
CeMelicTBO pO301IBETHBIE,
CemeiicTBO cenbaepeHbie
CewmeiicTBo 0000BBIE
CewmelicTBO maciEéHOBbIE
CeMelcTBO SCHOTKOBBIE
CemelicTBO acTpOBbBIE
JlaiiTe KpaTKYI0 XapaKTepPUCTHKY CeMECTBY pO30LBETHBIE
CemeiicrBo PozonBeTHbie wim PozoBbie (Rosaceae).

Oovemnsier  3000..3500 BumoB (100 ponoB) nepeBbeB, KycrapHukoB M Tpas. [lmpoko
pacipocTpaHeHbl BO BHETPOITMUYECKUX M CyOTpormueckux obnmactsix CeBepHoro u FOyHOIO mosmymmmapyid.
K sroMy cemelicTBY OTHOCHTCS OOJBIIEAS YaCTh IUIOZOBO-STOJHBIX pacTeHHid Haiei ¢viopsl. JlucTes
OuYepeIHbIE, TPOCTbIE WM CIOXKHBIE C TNPWIMCTHUKAMY, WHOINA paHO onajaonpMu. [lperxu
aKTUHOMOP(HBIC OJMHOYHBIC WM COOpaHbl B pasHOOOpasHBIC COLBETHS. Yameuka w3 TITd
YaIEJIMCTUKOB, CBOOOHBIX WJIM CPOCIMXCS B OCHOBAaHHMHM, Y HEKOTOpPbIX € MHOqUalmeM. BeHumk
BCEITIa PA3NCIbHBIA W3 TISITH, PEKE U3 YETHIPEX JIETIECTKOB. ThIMMHKM MHOTOUHCIICHHBIE, PACTIONIOKEHBI
KpyraMl TI0 TIATH—/IeCATh, HUTH CBOOOMHBIE WA CpPOCIIMECS C IBETOYHOM Tpyokor. Ywcrio
IUIOZIONIMCTUKOB OT OJHOTO JI0 Oonbimoro yncia. OHK cBOOOIHBIE (AMOKAPITHBINA TMHELEH) I cpoc-
umecs: (CHHKApIHBIA TWHeleH). 3aBs3b BepxHsid WM HIkHs. [Dmompl mpoctsle (S070K0, KOCTSHKA)
WM COOpHBIE (COOpHast JIMCTOBKA, COOpHBIN Openek, cOopHas KocTsHKa). CemeHa Oe3 sHpocriepma
WA ¢ HEOONBIIMM OCTaTOYHBIM SHJIOCTIEPMOM, COZIEP)KAT KUPHOE Macyo, OENOK, MHOMMA TIIMKO3U
AMUTTIAIVH, JTAFOIWI TIPU PaCILEIUVICHUH CUHUJIBHYIO KHCIIOTY.

OcoOeHHOCTh 11BETKA — HAIMUME TWMAHTHUS B BUJe OMoa, yanm Wi OGokama. OOpazyercst oH
U3 Pa3pOCILETOCs IBETONOXKA M LBETOYHOM TPYOKM — CPOCIIMXCS OCHOBAHUN YaIeTUCTHKOB,
JIETIECTKOB, ThIYMHOK. [Ipy co3peBaHnM IUIONOB TWITAHTHI TPUOOPETAET SIPKYIO0 OKPACKY, CTAHOBUTCS
COYHBIM, MSCUCTBIM, UYTO CHOCOOCTBYET pAaClpOCTpaHEHWIO IUIOOB W CEeMSH KUBOTHBIMU
(3eMISIHMKA, [IMTIOBHUIK, SIONOHS W J1p.). PasHooOpasue CTpoeHUs [BETKOB W IUIOAOB (pHC.)
00yCIIOBUJIO JieieHHE CeMeHCTBAa Ha CeMb IIOJICEMENCTB, U3 KOTOPBIX PAacCMATpUBAIOTCS YEThIpE
OCHOBHBIX (Ta0um. 19).
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19, CpaBunTeIbHASE XAPAKTEPHCTHRA ROACeMeiicTB cemeiicTa Po3oBbie

HopceMmeiicrno

[Ipuznaxu

Crnpeiinuc [ThinosynKOBLIC Slonowenric Crusosnic
Tun ruHe- Anokspnusii  Anokapnueiii CHHKapIHbIH MouokaprHlii
ues
Inox CGopnas nuc-  COoprstit opemick SA6anoxo Kocranka

TOBKA unn cOopHag koc-
THHKA

3apasy  Bepxwan Bepxusa Huxnan BepxHsas
CTPOCHHE %y sCogd s...mG:; :iecias‘scos/;mc‘;E *Ca Co A 5.“256{5) - =|=(:'.::5Ca5A“G‘L
UBCTKA
Ipumicr- Onapatonpie  Coxpanstoumtecs  Onafaromme Onaparoume
HUKH )
Tunuu-  Cnupes, pa- IunoBHKK, 3cM~  SBnous, pa- CnuBa, BHUHA
Hble poAbl GHHHMK NIHUKR, ManuHa OuHa

Puc. CemeiictBo Po30BbIe — CTpOEHME [IBETKOB U IUATPAMMBbI:

a—cnupest UBOIMCTHAs (ToziceMeiicTBo CriMpeiiHbie); 6— IIMITOBHUK COOAYMIA; 6 — 3eMITSTHHKA
niecHasI (oziceMeiicTBO L1 IMTIOBHHUKOBEIC), 2—sIOMOHST JIecHas (TTOZIceMeNCTBO SI0IOHEBBIE ), 0— BHIIHS
oObIKHOBeHHas (1ozicemeiicTBo CITMBOBBIC)

Jaiite kpaTkyw xapakrepucTuky mnoaceMmeiictrBy Cnmpeiinbie. Kakoii 0CHOBHOW pox
OTHOCHUTCS K 3TOMY CeMeHCcTBY?

MoacemeiictBo Cnupeiinbie (Spiraeoideae) — oOTHOCATCS KYCTAPHUKH U
MHOTOJICTHHE TpaBbl C OCMBIMH M PO30BBIMH IIBETKAMH, COOPAHHBIMH B COLBETHS (IIMTKH, 30HTUKH,
merermii). [Tnom — cOoprast mictoBka. OCHOBHOW pom— cmupes (Spiraead), Bumpl KOTOPOi

IIMPOKO BCTPEYArOTCS B CTEITH U JIECOCTENN U KYJIBTUBUPYIOTCS KAK JIEKOPATHBHBIE.

Oxogo 80 Bu0B, pacipocTpaHeHHbIX B EBponie, Azumn, CeBepHOil AMepHKeE.

[IIupoko pacmpocTpaHeHbl B MPHUPOAE M KYJIbTYpe KaK JEKOpAaTHBHBIE CITHpEs
3BepoboenuctHas ( S. hypericifolia) u conupes ropomuaras ( S. crenata), peke crupes
uBosmctHas ( S. salicifolia). B camax u mapkax 4acToO BBIPALIMBAIOT CIIUPEIO SIOHCKYIO ( S.
japonica) ¢ KpaCHBBIMHU COIBETHSIMH KAPMHHOBBIX I[BETKOB.

Pacckaxxure o noacemeiicrse IllnnosunkoBbIe.

IMoacemeiictBo Ml mmoBHukoB bl e (ROSoideae) — mojceMeiicTBO OOBEIMHSET OKOJIO
800 BHIOB, paCIPOCTpaHEHHBIX B YMEpEHHBIX ImpoTax CeBepHoro momynmpust. [IMmoBHHKOBEIE
pa3HOOOpa3Hbl O >KU3HEHHBIM (opMmaM. [IpHIIMCTHUKH Y CIIOXKHBIX JINCTHEB COXPAHSFOTCS.
Pazeuro momuanmie. OHO 00pasyercsi W3 CPOCHMXCS MPUIMCTHUKOB COCEIHHMX YallleliCTUKOB,
MOA3TOMY YHCIIO UX PABHO YHCITY YaIlleIi CTUKOB (00bI4HO 5). [I[puIMCTHUKH MOTYT OCTaBaThCS
CBOOOIHBIMH, TOT/A YUCIO JHucTOoukoB momuarms 10. [hoapr cOOpHBIE — OpEIK, KOCTSHKU.
Pazm4aror 1pyribl poioB ¢ BBITYKIHIM U BOTHYTBIM THITAHTHEM.

Kaxkmue poasi noacemeiicta LIunoBHMKoBBIE, HMEIOIME IIBETKH € BOTHYTHIM IMIIAHTHEM,
Bbi3HaeTe? Onunmre UX U PAcCKAKUTE 00 MX UCMOJIb30BAHUM B MeHI[HHE ?

Llgemxu c 6ocHymbiv unannmem.
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Po3a, munoBHuKk (ROS3), — momuMopdHbIid pos, BUIBI KOTOPOIO IIMPOKO PACIIPOCTPAHEHBI
B TOJIECKe OCBETJICHHBIX JIECOB, MOMMAX, TOPHBIX JOJMMHAX U KyCTApHUKOBBIX CTersix CeBepHOro
MOJTYIIAPHSL.

3TO0 JHCTONAHBIE, PEIKO BEYHO3EIICHBIEC KYCTAPHUKU C KPACHBIMH, OCITBIMH M YKEITHIMU [[BETKAML.
Ilpy co3peBaHMM TUIONOB OOKATHYATHIA TWIIAHTHIA, BHYIPH KOTOPOIO HAXOIATCS  TICCTHKH,
paspacraercs, CTAaHOBHTCA COYHBIM M TPHOOPETACT SIPKYI0 (OT OpAHKEBOW [0 KPACHO-UYEPHOM)
OKpacKy. ['mmanTuii, BHEIIHE MPEICTaBISIOIMI [IEJIOCTHOS 00pa30BaHKE, COCTOMT B Oa3aTbHOM YacTh
(OT OCHOBaHMSI M JIO BEpXHEH TpPaHUIIBI OTXOXKIECHUS TECTHKOB) M3 BOTHYTOTO IIBETONIOXKA, a BBIIE
MIPOZIOJDKEHHEM €10 CITYKUT LBETOYHas TpyOka. [Dmom — cOOpHBINA OpeleK, OKPYKEHHBIH MSCHCTHIM
TWIAHTAEM (€0 Ha3bIBAIOT IIMHAPOIMEM). Y KEJTHIX ITMIIOBHUKOB (B OTJIMYME OT KPACHBIX M OCIIBIX)
TWIIAaHTUH TeMHO-Oypble, MoYTH AepeBsHUCThIe. [lnnHa 3penoro rumanTus 1,5..2, uHoraa 5 cm.
Muorvie BHUIBI HIMIIOBHUKA cozepkar Oombiioe kommdectBo (2000..4500 mr %) ButammHa C B
KomIuiexce ¢ ButamuHamu Bp, P, K u xaporrHoM (mpoBuTammuHOM A), a Taroke caxap (1o 8 %), HeKTUHBI,
SOJIOYHYI0 M JIMMOHHYIO KUCNOTBL SIBISOTCS O4YeHb IIEHHBIM BUTAaMHUHHBIM ChIpeeM. VX mmpoko
WCTIONB3YIOT YISl TIPUTOTOBJIGHHSI BUTAMUHHBIX HAITUTKOB, HACTOEB, TAONETOK, TMIIEBBIX H
JIEKAPCTBEHHBIX KOHIIEHTPATOB.

HanbGoree 1eHHBIE TIO CONEPKAHWIO BUTAMUHOB KPACHOIBETKOBBIE M OCIIOIBETKOBBIC BHIBL.
Taxve OesIOIBETKOBBIC IIMITOBHUKH, KaK Oeceepa (R beggeriana), wuiickni (R iliensis), amwoepma (R
albertil), HararumBaroT B unaHTysix 10 18 500 mMr% Butamuza C. Y Hac IIMPOKO pacIipOCTPaHEHBI
KpPaCHOI[BETKOBBIE BHICOKOBUTAMUHOCHBIE I TTOB HUKKL: ueucmuitl (R. acicularis), vopuwurnucmeotii (R.
rugosa), kopuunbwiii (R. cimnamomea). KommuectBo ButamMuaa C y IIMIIOBHHKOB € PO30OBBIMU [IBETKAMU
o0bryHO He mpeBbiimeT 2500 mMr %. Cpemy HUX HamOoree YacTO BCTPEYAIOTCS IMIMITOBHUKH
cobauui (R. canina), sounounwviii (R tomentosa), senanmepus (R. eglanteria). CryieHHbINH BOIHBIH
AKCTPAKT MIMITOBHHKA C CaXapOoM (X0JI0CAC) IMPOKO UCTIOJB3YETCs KaK JKeTYeTOHHBIH ITperapar.

W3 mito10B mMmoBHIKA (OPEIIKOB ) MOMYYa0T IMTTOBHUKOBOE MACIIO, TPUMEHSIEMOE ITPH
TIJIOXOM 32)KHBJICHHH CITU3UCTBIX 000JI0YEK M 0’KOTOB KOXKH.

Po3a — ozxHo 13 Hanbosee qPEeBHUX AEKOPATUBHBIX pacTeHUH. BbIBeIeHO HECKOIBKO THICSY
COPTOB JICKOPATUBHBIX po3. I3 JienecTkoB Kasammikckou posst (R. damascena) mosydaroT [EHHOE
aumpHOE pO30BOE MAaCIIO.

BorHyreIM TMITaHTHEM XapakTEpU3YIOTCSI U MHOIME JIPYIMe IIMPOKO BCTPEYAROIMECS PacTEHMS:
nabaznux (Filipendula ulmaria), kposoxneorka (Sanguisorba) u mp.

Pacckaxxure o poaax moacemeiicrBa llIunoBHMKoBbIEe, MMeEIONME HBETKU € BHIMYKILIM
TUIIAHTHEM, M 00 UX CBOICTBAX.

I[eéemku c ebinyKblM 2unanmuem.
Manuna, exeBuka (Rubus) — oOmmpHBIi poj, HACUUTHIBAIOIMI HECKOJIBKO
COTEH Pa3HOOOPa3HBIX BHJOB, CPEAM KOTOPBIX €CTh M JPEBOBUIHBIE, H KyCTAPHUKOBHIE, U
TpaBsSHUCTbIC pacTeHus. B Poccum mpouspacraer okono 45 BHIOB, B TOM 4HCIe excesura (R.
caesius), xkocmsmuxa (R saxatilis), mopowwa (R. chamaemorus) u nowmuka, wm kusorcenuxa (R.
arcticus). ITnompr (cOOpHAst KOCTSHKA) STHX PACTEHUI ChETIOOHBI.

Mamuna obviknosennas (R, 108€US) IMPOKO pacipocTpaHeHa B JiecaX €BPOIEHCKOW YacTh
Poccun, KaBkaza, Cubupu u Cpenneit A3uu. IT0 KOPHEOTITPHICKOBBINA KyCTAPHHUK C HA3eMHBIMHU
nmo0Oeramu, IBETYIIMMH | TUIOMOHOCAIIIMMH Ha BTOPOM TOTy )KU3HHU. [1J10161 MaIiH bl KPACHOM
IATTOYKOM OKPBIBAIOT O€J10e KOHYCOOOPa3HOE LIBETONIOKE, CONEPHKAT 3HAUYUTEIHHOE KOJTMYECTBO
CAITUIIUIIOBOH KUCIIOTBI, C Y€M CBSI3aHO MX aHTHCETITHYECKOE, [TOTOTOHHOE M YKAPOTIOHIK A0 IIIE e
e CTBHE.

3emusHuka (Fragaria) — MHOrONETHEE TPABSIHUCTOE PACTEHHE, SHEPIMYHO PAa3sMHOMKACTCSI
ycamu. [Tmom — cOopHbIit operek. CheoOHBIM SIBIISIETCS CUITLHO Pa3pOCIiI eecst KpacHOe
MSICHCTOE CJ1aIKOE I[BETOJIONE, Ha TOBEPXHOCTH KOTOPOIO, OOBIMHO B YIITYONEHUSIX, PACIONOKEHBI
MHOTOYHCJICHHBIC OYCHBb MCJIIKUEC OPCIIKH. CHGIII/IaJ'II/I?;I/IpOBaHI)If/'I MHOIOOPCIEK HAa3bIBACTCA
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3eMIBIHUUMHON Wi paroi. Jlpxopacrtyimast iecHast 3emiisiHuka (F. Vesca) pacrer cpeam
KYCTapHUKOB U Ha Tyrax eBporerckoi uacti Poccun, B Cubupu, Cpeaneit Asun u Ha Kapiaze.
Ee mrompl comepar sIOMOYHYIO, IMMOHHYIO M XMHHYIO KUCTOTBHI, TIEKTHHBI, Caxapa, 3HAYUTEIIbHbIC
kormyectBa BUTamuHa C, yeBosiembie (hopmbl xene3a u pochop. OO6magaroT BHICOKUMU JiedeOHO-
TMETHYECKUMHU CBOMcTBaMHU. [IpekpacHble BKyCOBBIE KauecTBa 00€CIeurIi BBEICHUE 3eMIISTHUKU
B KYJIBTYpY. 3eMJISTHUKA CaJ0Bast, Ha3bIBaeMasi B ObITY KITyOHUKOM, ITpeCcTaBisieT co00ii rudpu,
nonydeHHbId B ['osutanmun B Hadasie XVIII B. oT ckpenmBanusi CEBEpOaMEpUKAHCKO W 3eMAHUKU
supeunckou (F.virginiana) u semusnuxu vunutickou (F. chiloensis).

HoBass xpymHomomnas 3ewpmuka (F. ananassa) mnociykmia poOHAYaIbHULCH HBIHE
BO3JIEJIBIBAEMBIX COpPTOB. Pa3MHOXaeTcsi BEreTaTUBHO-CTENIOMMMUCS, YKOPEHSIOIIMMUCS
noberamu (ycamu).

JlaiiTe KPaTKYI0 XapakTepuCTUKY nojacemMeiicTBy S10,10HeBbIE?

MoacemeiictBo SI6mone BBl e (Maloideae). /lepeBrst 1 KycTapHUKH C OYCHb PaHO
OTMAJAIONMMUA MPWJIMCTHUKAMH TIPOCTBIX WJIM CIOKHBIX JIHCTReB. [wHened m3 5 (1.8)
TUIOZIONIMCTUKOB, CHHKAPIHBIN. 3aBs3b HUKHsA. CTONOMKUA CBOOOIHBIE MOYTH J0 OCHOBAHMSL.
3aBs3b CPaCTAeTCsl C IMMAHTUEM, KOTOPBIN Mpu 00Opa30BaHWM IUI0/IA CTAHOBUTCS COUHBIM.

[Tnon, — si6nmoko. CouHast YacTh IUIOJA, XApaKTePHOTO JyIsl SIOJIOHH, TPYIM, aliBbl, XCHOMENIeCa,
PSOMHBI, apOHUM U HpIY, (OPMUPYETCs DIABHBIM OOpa3oM M3 TKAHEH IBETOYHON TpYyOKu. JIuib
HeOOJBIIRS BHYTPEHHSISI YaCTh MSKOTH COCTOMT M3 TKAHEH 2K30- M ME30KapHus. JHIOKAPITHIA
KOKUCTBIN, XPSIIEBATHIA WM JECPEBSHUCTBIN.

Onunmre poabl, UMeIONMe IUIOAbI ¢ XpslEeBbIM JHAoOKapnueM. Pacckakure 00 ux
CBOJCTBAX.

1100wt ¢ xpsesamvim IHOOKapnuem.

SAonous (Malus) — pon Brmodaer 10 50 BUIOB JIEPEBHCB M KYCTAPHMKOB BHETPOITHYECKUAX
obmacreit B CeBepHOM MOMyBpUHA. Y Hac Oojiee Jecstv BHIOB sIONMOHM: Jjechasi (M. Silvestris) B
IIMPOKOJIMCTBEHHBIX Jiecax eBporeiickoi dactd Poccuu, éocmounas (M. orientalis) B MCTBEHHBIX
necax Kaekaza, cugepca (M. siversii) B TOpHBIX 1 MoMMeHHBIX Jiecax Cperreit Asun n Kazaxcrana u ip.
B Cpemneit Asun u Ha KaBkase s0nOHEBbIE Jieca 3aHMUMAOT 3HAUUTESIBHBIE IUIOLRIM U UMEIOT
MPOMBIIITICHHOE 3HAYCHHUE.

SIonoHsT — onmHA W3 JIPEBHEHIMX W BAKHEHIIMX IUIOOBBIX KYIBTYD YMEPEHHBIX MIMPOT.
BeiBenieno 6osee 1000 copToB, 00beIMHEHHBIX O] Ha3BaHHUEM 50710151 domawrsit (M. domestica).
Ky/I5TUBHpYIOT Taloke W MEJIKOILIONHYIO sionoHto kumatiky (M. prinifolia), pommna ee— CeBepHblii
Kuraii. SI0nons Obl1a BBeeHa B Ky/IsTypY B Cpemm3eMHOMODBE.

Ceifyac sIOMOHS SBISIETCS TOCTIOJICTBYIOIIMM TUIOZIOBBIM JIEPEBOM  YMEPEHHBIX HMPOT. [lmompr
conepkar Bompl Oortee 80 %, caxapoB 10 %, opraHMYecKue KUCIOTHI, MEKTHH, OONATAI0T BBHICOKUMU
JMETUYECKIMH CBOMCTBAMU. SIOJIOKM XOPOIIO XpaHSTCSL.

K si6mone Gmusok poxa rpyma (Pyrus). Ilnoasl KymsTypHBIX copToB Ipyim (P. communis)
YCTYNAOT IUI0AaM SIOJIOHH 110 COJIEPYKaHUIO CaxapoB, HO KaXKyTCA 0oJiee CIaJIKUMH BCIEACTBUE
HU3KOW KUCIIOTHOCTH.

Aiisa_npodoneosamas (Cydonia oblonga) — neBbicokoe (3 M) 1epeBO WIM KYCTAPHUK C KPYITHBIMUA
OJETHO-PO3OBBIMM ~ OMIMHOYHBIMU  T1BeTKamMU.  KOkHOazuarckmii  Bup, [Ipomspactaer Ha Kaskase,
pazBomutes B Kppimy 1 B Cpemselt Asun. KpyrHble 3e1eHOBaTO->KeNThIe IUIO/BI COIepKar (PyKTo3y
(oxomo 6 %) m japyrie caxapa, TyOWSTBHBIC BEIIRCTBA, IMEKTHH, SIOJIOYHYEO M JIMIMOHHYIO KMCIIOTBI.
IImoap! aiiBBI OOraThl JKeIE30M, Menbio M BUuTaMuHoM C.

Kakue poabl moacemeiictBa $1010HeBble, MMeOUMe IUIOABI C JiepeBSHHCTBIM
HAOKapnueM, Bl 3HaeTe?
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1Inoowi ¢ Oepesanucmvim IHOOKApnueMm.

MymmMmyna repmanckas (Mespilus germanica) — IUIOIOBBIA  KYCTAPHHK WA
HU3KOpOCIIOE JIEpeBO, KyIbTUBHpYeTcst B crpaHax llepenneit Asum, B Kpeimy n Ha Kaskaze. IInompr
OTIMYAIOTCSl XOpOLIMMHM BKYCOBBIMM KauecTBaMM M OuYeHb KpYMHbIMM ceMeHaMu. Co3peBaroT
BECHOU. XapakrepHas 0COOCHHOCTB I1JI0]Ja — TOJICTBIN U OAPEBECHEBIIN I YHIOKapIIHi{, KOTOP bIN
000c00JIeH BOKPYT Ka)KA0T0 THE3/a 3aBS3U U OKPYKAET OJHO CEMSL.

P s 6 u u a (Sorbus). HacuuteiBaer okono 80 BumoB. Hamboree MpOKO pacipocTpaHeHa
psbuna  obvikHoeeHnas (S. aucuparia) — Hepbicokoe (10.. 15 M) zmepeBo ¢ HemapHONEPUCTHIMU
JHUCTBAMU U OEJIbIMU LIBETKAMHU B KPYITHBIX I TKOBUJHBIX METEJIKAX.

Crnenble noapl OoraTsl 0JI0YHOW M COPOMHOBOM KUCIOTaMH, COJEpXKar caxap (copOosy),
niekruH, ButaMuH C 110 200 Mr% u xapotuHouibl. Mcronp3yeTcst B MUIIEBOM MPOMBINTIEHHOCTH
U1l TPUTOTOBJICHU S IACTHUJI, JKeJIe, HACTOEK IPU aBUTAMUHO3€.

Aponus uepronnoonas (Aronia melanocazpa), uepHoronHas psOviHa, — LEHHBIN TIOOBBIA U
JNEKOPATUBHBIA KYCTapHUK C IPOCTHIMH JMCThIMH, poroM n3 CesepHoil Amepuru. IDiompr
qraMeTpoM 710 10 MM TIOYTH 4YepHBIE ¢ TEMHO-PYOMHOBBIM CHJIBHOKpAcAImM cokoM. Ilomu-
BUTAMUHHOE ChIPbE, BEICOKOIPPEKTUBHOE MTPH JICUESHUH runepToHUH. [Tnosp ncnoms3ytor  Taxke
VTSl TIPATOTOBJICHUST JDKEMOB, TIOBUIIA M OKPACKM MapOYHBIX BUH.

b o0 s p b1 mH u K (Crataegus) — oOumpHbIii (6omee 1000 BUIOB) poI KYCTAPHUKOB U JICPEBHEB.
VY Hac okono 40 BHIOB. B MemMImHe NCTIONB3YIOT 10161 OOSIPBIIIHUKA IPH JICYCHUH CEepIeUHO-
COCYZIMCTHIX 3a00JIEBaHUM.

Pacckaxure 0 noacemeiicre canBoBbie? Kakue ocHOBHbIe poabl Bbl 3HaeTe?

Moacemeiicteo CausoBbie (Prunoideae). OObeauHsIeT AEPEeBbS W KyCTApPHUKA C
IPOCTHIMHU [ETLHBIMH JINCTBSIMHU C OIAJAIONIMMHU TPIIMCTHAKAMA. [ [BeTororke I1y0OKO BOTHYTOE,

Oorapuaroe. Ilectwk omuH, OOBMHO W3 OIHOIO IUIONONMMCTHKA. 3aBsB3b BepxHssl ILom — ko-
CTSIHKA.
CauBa (Prunus) — omHa W3 JPEBHEHIMX IUIONOBBIX KYIBTYp, MMKHHA MPEIOK KOTOPBIA

HeusBecTeH. KynbTypHbIe copTa 00BEIMHSIOTCS IO Ha3BaHUeM cuea domawrsis (P. domestica).
Ocobast tpyrma coptoB (P. d. ssp. domestica) ommyaeTcsi TEMHOOKPAITEHHBIMA KPYITHBIMU TIOaMH,
IPU CYLIKE KOTOPBIX MOJIy4atOT YEPHOCIHUB.

A 6 pu ko c (Armeniaca) — oObeIUHSIET BOCEMb BHUIOB JICPEBHECB M KYCTAPHUKOB.
KynbrypHble copra abpukoca, UMEIOIIME MPOMBIIUIEHHOE 3HAUEHHE U BO3/EJIbIBacMble B
Cpenneit Asuu, Kpeimy, Ha KaBkaze u rore YipauHbl, oTHOCsTes K Bumy A. vulgaris. ITnompr
OTJIMYAIOTCS BBICOKMM COJICpYKaHHUEM caxapa (Y CpeHeasuaTcKiux coptoB — 110 79 % cyxoro Beca),
IpPOBUTAMHHA A U KaJIUsL.

Bumns (Cerasus) — pon HacuuthiBaeT 10 150 BHIOB JiepeBreB U KycTapHUKOB CTaporo u
Hogroro Cgera. llenTp BumoBOoro MHOoroo6pasusi — Bocrounast Asust (B Kurtae Gonee 70 BUIIOB).
Hanbomee wmsBectHa euumst cadosas (C. vulgaris) — KOpHEOTIIPBICKOBOE JIEPEBO, IIBETYIIRE 10
pacnycKkaHus JIUCThEB. [ 10 — TeMHO-KpacHast KOCTSHKA C IIAPOBUAHOU KOCTOUKOM.

Ha rore eBponerickoil yacti Poccun Bctpeuaercst AMKOpacTyiasi i KyJIbTHBUpYeMast uepeuirs
(C. avium) ¢ miIoaoM OT KPacHO-YEpHOTO 10 OeNo-)KEITOro I[BETa C OBAIBHOM IJIOCKOW
KOCTOYKOM. BHIIHIO M YEpelnHI0 KyISIMBUPYIOT B YMEPEHHOM I0sCE MHOIMX CTpaH mupa. Jluko-
pacrynmst  euumss cmennas (C. frutieosa) — KYCTapHHK € MQIKMMHA  KACIBIMH  TLJIOJIaMH,
pacmpocTpaHeHa B CTEIHOM U JIECOCTEeTTHOM 30Hax EBponbl 1 A3uu.

K noxacemeiictBy CituBoBbie oTHOCSTCS 1L e p ¢ M K (Persica).
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Taroke K 3TOMY MOJICEMENCTBY OTHOCATCS M M H g a 1 b (Amygdalus), uepemyxa

(Padus) u np.

Oxapakrepusyiite cemelictBo Ceabaepeiinbie? Kakne jsangmadTHble pacteHusi Bol
3HaeTe"?

CemeiictBo Ceubepeiinbie (Apiaceae), niu 3onTuunbie (Umbelliferae). O6iee umcrio BumoB
3000...3500 (300 pomoB), u3 Hux okorio 700 (135 ponos) B Haeit dyiope. CenpaepeiiHbie pacipoCTpaHeHbI
Ha BCEM 3CMHOM IIBpE, HO TPECHMYIIECTBEHHO BO BHETPONMYSCKUX 00nacrsix CeBEepHOro MOYIBpHSL
[peoOnanaroT MHOTOJIETHHE TPaBbl, MHOLIA BBICOTOM 10 3 M (Bumpl ayaHuka — Angelica, GoprieBrka —
Heracleum, depymer — Ferula u ap.), m3peaka OMHONETHHKM, KyCTapHMKA Wid momyikd. CreOma ¢
XOpOIID BBIPOKEHHBIMU Y3TaMU U TIOJBIMA MEKIOYIHSME (Mymdartbie). Yacto B CTeOSIX HaxoOmsATcs
CEKPETOPHBIE KAHATBI C 3(MPHBIMM MacjaMd W cMoJaMi. JIMCTBSI TIPOCTBIE OYEPEIHBIE, CO B3IYTHIMH
BJIArA/MIIAMY, TIATHYATO-, OJHOKPATHO- WJIM MHOTOKPATHOIIEPUCTOPACCEYCHHEIE.

Mernkue BeTKH 00pa3ylOT COLIBETHE — CIIOXKHBINA 30HTHUK, PEKO MPOCTOM 30HTHK HJIM TOJIOBKY.
Kpororipe mmcTesi, coOpaHHbIE Yy OCHOBAaHMSI JIyded COLIBETHS, OOpa3yroT 0O0epTKy (Y JIyded MepBOro
nopsKa) M o0epTouky (y Jiyde Broporo mopsuka). LlBeTki B OCHOBHOM — IISITUWICHHBIE,
akTMHOMOpQHbIe (Ha Tepudepur colBeTds cierka  3uroMopdubie). Yameuka pemylMpoBaHa U
TIPEZICTABNICHA TISITBEIO 3yOIlaMM WJIM  TUICHYATOM  3aKpanHOM. JIerecTkin CBOOOIHBIE, C HEOONIBIMM
HOTOTKOM W 3alHYTOM BHYIPh BEPXYIIKOM, OCJble, 3eICHOBATO-)KEITOBAThIC. TBIMMHOK —IISITh,
YEpEAYIOLMXCS C JierecTkaMy. [ MHeleld CHHKApIHBIA, W3 JBYX IUIONOJIHMCTUKOB. llecTMk ¢ HybkHen
JIBYTHE3MMON 3aBsbi0. B Kakmom THE3ne mo omHoMy cemspavarky. CTONOMK B OCHOBAaHWM CHUJIBHO
pacliMpeH U 00pa3yeT BMECTE C PEIylIMPOBAHHBIM KPYITOM THIYMHOK THCKOBUIIHBIM HEKTAPHHK Ha
Bepxymke 3aBs3u. @opmyna nperka *Cap..s5C05 AsG).OmblieHre — C MOMOIIBI0 KOPOTKOXOOOTHBIX
HACCKOMBIX—KYKOB M MyX. LIgeTku o0ObmHO mporepanmpuunbie. [Diom — JByceMsHKa, WM
BUCJIOIUIONHUK, PacHaAlOlMIACI Ha JiBA MEPUKAPIIHS, TPOJIODKAIOIMX BHCETh HA JIBYPA3ICIBHON
TUIOZIOHOXKKE — Kapriodope.

Ha moBepxHOCTH KOKIOH CEMSIHKM TISITh TPOJOJIBHBIX PEOpBITEK, KOTOPHIM COOTBETCTBYIOT IISITh
TPOBOJISIIMX ITYYKOB B OKOJIOILIONHHKE. Mexay peOpblikamMu — OOpO3IKH, TON KOTOPBIMH TIPOXOJIST
MacisiHble Xompl. CeMeHa ¢ MOMHBIM SHZIOCTIEpMOM, (opMa KOTOPOTO HMEET CHCTEMAaTH4YecKOe
3HaYCHUE.

MHorvie BHIBl CeBIACPEHHBIX Orarofaps XapakrepHOMY BHEIIHEMY BHAY — JIaHIR(GTHBIC
pacteHus: OOpIIEBUKA W JIyIHHKM Ha Jyrax, cHbITh (Aegopodium) B myOpasax, mopesuuk (Libanotis) u
ropuuank (Peucedanum) B crermu, depyra B MycThiHE. BOJBIIMHCTBO BHIOB IUIOXO IMOEAACTCS HIIH
COBCEM HE MOEIACTCS CKOTOM.

Ha3oBute Haubosee 110BUTHIE NpeAcTaBuTe M cemeiicTBa Cenbaepeiinbie? JlaiiTe um
KPAaTKYK XapaKTepUCTHKY.

HauOoriee sOBUTHIME TIPE/ICTABUTEIISIMA  CEMEHCTBA  SIBISIFOTCS  O0/mueonos  Kpanwamwiti  (Conium
maculatum), cobauws nemywika (Aethusa cynapuim) u eex sivosumviti. OHA COIEPYKAT SPIOBUTHIC ATKATION/IBI,
MapATA3YIOIKE [ICHTPATHHYIO HEPBHYIO CUCTEMY, U BBI3BIBAIOT CMEPTEIIbHBIC OTPABJICHHUSI.

Bex sivosumwui, v yuxyma (Cicuta virosa). Pacter mo chIpbiM Jyram, OeperaM pek. ITo Tpa-
BSHHCTBI MHOTOJIETHHK C TOJICTBIM KOPOTKUM BEPTHKAIGHBIM KOPHEBHIIEM C TIOMEPEUHBIMH TTOJBIMH
kamepamu. Ctebenb Tombiid, BbicoTol 60...120 cM. JIucTes meprcTo-paccedeHHbIe. 30HTUKH Oe3 00epTKU
WIM OHA W3 OJHOIO-IBYX JIMCTOYKOB; 30HTUKM C oOeproukamu. Llgerku Oenble, daleyka C TISITHIO
3youamvu. [Diompl mepoBUIHbIE, COKaThle ¢ OOKOB. KOpHEBUIIE M BCe pacTeHHE OYEHb SUIOBUTHI, JIKE B
CEHE.

Pacckakure 006 OBONHBIX H JI€KAPCTBEHHBIX pacTeHUsAX ceMeiicrBa Ceb/iepeiiHbie.

Cpem  cenbIepelHBIX MHOIO H3@BHA HCHONB3YEMBIX OBOLHBIX, IIPSHOAPOMATUYECKUX U
JICKAPCTBEHHBIX PACTECHUM.

Moprosb nocesras (Daucus sativus) —ByrieTree pactenre (0mmH 13 60 BHIOB pojia), Hanbosiee BKHOES

13 MMUIEBBIX CeMbIEPEHHBIX. B TIepBhIil T/ KI3HN 00pa3yeT po3eTKy JMCTHEB U KopHernion. Ha BTopoit ron

Pa3BUBAETCS MPSMOCTOSMUN  CTE0ESTb, HECYIIF MHOTOTYYEBOW CIIOKHBIA 30HTHK C XOPOIID PasBHTHIMU
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o0epTKaMK 1 00epTOUKaMy. MOPKOBh —OJ/THA M3 BKHEHUITMX OBOITHBIX KyIBTYp. KopHeruion ommdaercs
BeICOKOM (0 15%) caxapucrocteto. o comepkanmio kapothHa (TIpoBUTAMHMHA A) TPEBOCXOIUT BCE
OBOII, 32 MCKTIOYeHHeM craakoro Tiepra (18..20 T chIpoii MOPKOBH COOTBETCTBYIOT CYTOYHOM MOTPEOHOC-
TH B3POCJIOTO 4YeloBeka B BHTamuHe A). Jluxopactyimst mopross ouxas (Daucus carota) Bcrpedaercst B
Espone, Asin, CeepHoii Adpuxe. PomHa KylIBTypHBIX JKEThIX U OelbIX COPTOB — TOpbl AdraHucTaHa,
opaHkeBbIX — Cpeau3eMHOMOPKE.

Kopueruonp! cenwoepest naxyueeo (Apivim graveolens), nacmeprara nocesnoeo (Pastinacasativa), nempyuiku
nocegroti (Petroselinum sativium) ynoTpeOIsiOT Kak OBOIIM. JIMCTBS 3THX pacTeHHH, a TAKoKe YKpOn naxyduil
(Anethum graveolens), kopuarnop nocegnou, i kurosy (Coriandrum sativum), mmun oovikHoeerHbiti (Carum
carvi), anuc (Pimpinella anisum) ncionb3yroT Kak IpsSHOAPOMATHUYECKUE TPUTIPABBI.

JlaiiTe KpaTKyI0 XapaKTepHCTHKY ceMelicTBy boOoBbIe?

CemeiicTBo boooBbie — Fabaceae.

CemeiictBo bobossie (Fabaceae) - omHo U3 KpynHehnmx cemeiicts, BKmodacT 18 000 BrmoB (650
POJIOB) IEPEBHEB, KYCTAPHUKOB, TMOMYKYCTAPHUKOB U TPAaB — MHOTOJIETHUX W O/THOJIETHUX,
PacpOCTpaHEHHBIX HA BCEM 3¢MHOM Hmpe. J[peBecHbIE IIMpe NPEACTABIIEHB! B TPOITUYECKON U
cyoTporuyeckoil qyiope, TpaBbl — BO BHETporyeckoil. OCHOBHOM NMpHU3HAaK ceMeiicTBa — miiof 000.

JlucropacronoykeHue O4epeiHoOe, JIMCThS CIOMKHBIE C MPUIIMCTHUKAMHU (TIEPUCTO-, PeXe
MATBYATOCTIOKHBIE ¥ TPEXTMCTOUKOBBIE), MHOIIA B PE3YIIBTATe HENOPA3BUTHS YaCTH JIMCTOYKOB
BTOpUYHONpPOCTHIE. COLBETHS MOHONOMATbHBIE — KUCTh, KOJIOC M TojioBKA. 1[BeTki 00bIMHO
oboeronbie, akrmHOMOp(HBIe (MFMO30BBIC) Y 3UTOMOP(HBIC, ITUKIAYSCKHE, OONBIIRH YacTHIO
IISITHWICHHBIE C JBOMHBIM OKOJIOIBETHHKOM. YAITEIMCTUKOB CTOJIBKO K€, CKOJIBKO JICTICCTKOB,
CBOOOIHBIX, a yalge Oosiee UM MeHee CPOCIIMXCS. ThIMMHOK B OCHOBHOM JIECSITh, Y MUMO30BBIX OHH
MHOTOYHMCIICHHBIE. Y OHUX PoZioB Bce 10 THIMMHOK CBOOONHBIE, Y IPYIMX OHU CPACTACTCS
THIYMHOYHBIMU HUTSIMH (0THOOPATCTBEHHBIN aH IPOIIeii), 00pa3ys TpPYOKY, BHYTPH KOTOPOM
pacrionaraeTcs NecTUK, HO Y O0JIBIIMHCTBA POJIOB 9 THIUM HOK CPACTAIOTCS THIYUMHOYHBIMU HUTSIMU
B TPYOKy, @ O/IHa THIYMHKA OCTaeTcsi CB00OIHOM (1ByOpaTcTBeHHbIH aHaporieil). Tonbko BETKH ¢
JIBYOpaTCTBEHHBIM aHIpOLIeeM HEKTapOHOCHBL TpyOka, 00pa3oBaHHas TBIYMHKAMU, B OJTHUX
Cllydasix cpe3aHa MpsiMo, B IPYTHX KOCO.

I'vHenel MOHOKAPITHBIH, 3aBs3b BEPXHS C IBYMsI (MHOTUMHU) ceMsizadaTkamu. CeMeHa ¢ 00JIbIIM
3apoIbIIieM 0e3 SHIOCTIEpMA MITH C OCTAaTOUHBIM 3HJ0CTIEpMOM. PacTeHust BCTyHaroT B CUMOHO3 C
BOT(UKCHPYIOIIMMI  KTYOCHPKOBBIMU  OAKTEPHUSIMH .

Crpykrypa 1erka vare: 1Cas)Cor++2A A0+ GL.

[T1ox—~0600, 6p1BaeT 1160 MHOTOCEMSIHHBIM, PACKPBIBAIOIIMMCS JBYMSI CTBOPKAMHU UITH
pacragaronmMcs Ha OAHOCEMSHHBIE YWICHUKH, TH00 OJTHOCEMSIHHBIM, HEPACKPBIBAIOIIMCSI.
[IponeHT Genka Ha eAMHULLY CYXOM MacChl CEMSIH OYE€Hb BBICOKUIA: y ropoxa 110 34 %, y nyra 31,y
monuHa 10 61 %. Ilo kauecTBy mUILEBOro Oeyka Ha MEPBOM MeCTe CTOAT acolib U YeUeBHUIIA.
benku conepxar BaKHEHIIME I 4YeI0BEKA U KUBOTHBIX aMUHOKHUCIIOTHI.

Muorue Bu1p1 6000BBIX HMEIOT OOJIBIIOE HAPOIHOXO035H CTBEHHOE 3HANWTE — ATO MHUIIEBHIE,
KOPMOBBIE, MEJIOHOCHBIE, IEKOPAaTHBHBIE, CUJIepall MFOHHbIE pacreHus. [11ieBbie 1 KOpMOBbIE
KauecTBa 000OBBIX MHOT/IA CHUYKAOTCS 3HAYUTEIIBHBIM COJIEPKaHUEM IITMKO3HIOB HIIH AJTKAJIOUIOB
(srroTIHR).

BonbimHCTBO cuctematuioB cOmpkaroT boboBblie 1 Po30oBbIe, HCXOI M3 TaKMX MPH3HAKOB, KaK
IIPABWIBHBIC IISITUWICHHBIC LIBETKU, IPOCTOM AllOKAPIHBIA ITWHELEH, HATMYNE IPIMCTHUKOB.

Pacckaxxure 00 OCHOBHBIX IpeJACTABUTESIX oAceMelicTBa MuMo30Bbie?

IMoncemeiictBo Mumo3oBbie (Mimosoideae). 9To caMmoe MPUMUTUBHOE TIOJICEMEHCTBO,
cesibiBatolree booosbie 1 PozoBbie. K Hemy otHOcHTCs okos1o 3000 BUJIOB IPEMMYILECTBEHHO JIEPEBLEB U
KYCTapHHUKOB, PacCpOCTPAHEHHBIX B TPOIIMYECKUX U CYOTporyeckux odnacrsix. [Iperxu
aKTMHOMOP(PHBIE, MeJIKUe, COOpaHbI B TOJIOBKM WJIM KOJIOCOBHUAHBIE COLBETHS. OKOJIOIBETHHUK MSITH-
WJIN YETHIPEXWICHHBIN, HEB3pAYHbIA. AHIPOLIEH MHOIO-, JIECATU- U IISITUWICHHBIA. ThIMMHKA
CBOOOJIHBIE WIIM CPOCLIMECS] B TPYOKY (Kak MPaBWIIO, C JUTMHHBIMY, BBIIAIOIMMUCST U3 OKOJIOIIBETHHKA,
SPKOOKPAILIEHHBIMU  THIYMHOYHBIMU HUTAMHM ) (pHUC.).
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Ilepeuncinre 0CHOBHBIE Poabl mojaceMeiicTBa Mumo3oBbie. [[aiiTe KPaTKYIO
XapaKTePUCTUKY HX BHAaM.

A kanus (Acacia) — kpynHbii (0k0J10 550 BUIOB) PO, HIMPOKO MPEICTABIICH B ABCTPATAH
(300 BuI0B), TTIE Y MHOTMIX BHJIOBJIMCThSI 3aMeHEHB! (WITTOMMSIMA. AQPUKAaHCKIE W a3UaTCKUE BUJIBI
(oxomno 200) MMerOT KOMOUKU. Arari—IaHmadTHbIe pacTeHus aQpUKaHCKUX CaBaHH U
aBCTpamMiickiX 3apocniet (ckpr0oB). Ha UepHomopckom mobepexbe KaBkaza pasBomuTcst M 4acto
JIMYACT aBCTpalniicKas axayusi noooenennas (A. dealbata) ¢ rooBYaThIMK MYIIMCTHIMU YKETTHIMHI COLL-
BETHSIMU (IIMPOKO M3BECTHAS MO HA3BAHUEM «MHMO03a»). B Asepbaiimpkane (B Taunbiime)
KyJIbTUBHpYeTCsl wenxosas akayus (Albizzia julibrissin) ¢ po30Bo-MaIMHOBBIMU COLIBETUSIMH.

M u M 03 a (Mimosa) — BTOPO#i BayKHBII POJI 3TOr0 moacemeiicraa (oxoo 350 BHIOB),
TPOM3PACTAIOIIMI TIPEHUMYIIECTBEHHO B AMepure. Muvosa cmviomsas (M. pudica) 3amedaressHa
CITOCOOHOCTHIO PearvipoBarh Ha pazIpakeHre (CKIaIpIBAcT | OIMYCKAeT JMCTOuKM). Ee pommHa—
bpazunus. Dumada yenisrowascs (Entada scandens) — nprOpekHast TPOIMYeCKast JIHaHa, WICHHCTHIC
000BI KOTOPOH THHOM OKorIo 1 M cBenmBaroTcst Hay Bozioid. CemMeHa (B AMameTpe 110 6 cM), KuKIoe 13
KOTOPBIX 3AKTFOYEHO B WIEHUK 000a, EPEHOCATCS MOPCKUMH TEYECHUSIMU.

Oxapaxrepusyiite noacemeiictso Llesansnuanesbie. Kakue npe BecHbIe BHIbI 3TOT0
nojaceMeiicrea Bol 3HaeTe?
IMoacemeiicreo Ile3aabnunueBbie (Caesalpinioideae). BoabIMHCTBO 11€3aIITMHN EBBIX
MIPOU3pacTaeT B TPOIHKAX, HEKOTOpble— B CyOTporukax. V3BecTHO 0k0510 3000 BHIOB ITTABHBIM 00pa3oM Jie-
PEBEEB, IEPEBIHUCTBIXJIMAH U KyCTAPHHUKOB. | [BeTKH, Kak TPaBIJIO, 3MTOMOP(HbIE, TISTH-, pexe
yeThpexwieHHbIC. JlemecTki HepaBHbIe: HAUOO Jiee KPYITHBIN 3aTHHH IPUKPBIT KPasiMA OOKOBBIX, KOTOPBIE,
B CBOIO OY€pE/Ib, MPUKPBITHI HIDKHUMH JieTiecTKamMu. JlecsiTh MITM MHOMKECTBO CBOOO/THBIX THIYMHOK
PacIoNoXKeHbI B JIBa Kpyra (MHOIJIA CPOCIIHECS).

JlpeBecHble BUIbI IMPOKO TPENICTaBIIEHbI B TPOIMYECKUX JiecaX. MHOIME SBISIOTCS LIEHHBIMU
IIOpOJIAMH € IIPOYHOM M KPacUBOW SIPOBOM JIPEeBECHHOM: B jiecax LleHTpanbHON AMEpUKM — apoMaTHbI
CUHUIA caHal1 — Kamneutesoe oepeso (Haematoxylon campechianum), B FOxkrolM Ameprike — KpacHOe
nepHambykosoe Odepeso (Caesalpinia echinata), ameprikarckoe ueproe oepeso (C. melanocarpa) u ap.

Ieounus mpexxomourosas (Gleditschia triacanthos) — Bricokoe (o 50 M) iepeBo poromu3 CeBepHOI
Awmeprrxu. Ha ctBOMe 1 BeTBSIX 00pasytoTCsl MPOCTBIE MM PA3BETBIIEHHbIE KOMFOUKA MTOOETOBOIO
TIPOUCXOXKIeHHS. HeB3padHble TylmCThIe 3e/IeHOBAThIE 1IBETKH COOpAaHbI B TYCTBIC Ma3yllHbIE KUCTH.
BoObI KOKHUCTBIE, TIIOCKUE, M30THYTO-BOHUCTBIEC, IMPHHOM 10 5 CM U JJTMHOM 10 45 cM.
KynstuBupyercst B cyOTporikax Kak MEIOHOCHOE, IEKOPAaTHBHOE U JICKAPCTBEHHOE.

JlaiiTe KpaTKy10 XapakTepucTuKy nojacemeiicrsy bodosnie?

IMoacemeiicrBo booosnie (Faboideae), nnmu MorbLabkoBbie (Papilionoideae), —cpenu 12 000
BHJIOB OOOOBBIX €CTh JIPEBHS,KYCTAPHUKHU, MOJYKYCTAPHUKA W TPaBBl. TPaBsIHUCTHIC BHIBI
COCPEZ0TOYEHBI TIIaBHBIM 00pa30M BO BHETpoNHYecKuX obnactsax. L[BeTku 3uromopdusie,
naTuwieHHble. CTpoeHHUE [IBETKA OTPAXKAET MPUCIIOCOOICHUE K TIEPEKPECTHOMY OMBLICHUIO
HaceKOMbIMH. Yaleuka CpOCTHOJNMCTHAS, TPaBUIIbHAS WK IBYry0ast. BeHUYMK MOTBHUTBKOBBIN
3aIHUMKPYIHBIN JienecTok — ¢uiar, Wi napyc; OOKOBble — KpbLIbsl, UJIH BECIIa,
MIPUKPBIBAIOIIME JBA JIETIECTKA, CPOCHIMXCS BEPXYIIKAMU B JOAOYKY.Y HEKOTOPBIX POJIOB
(k1eBep) Bce JIEMECTKH B OCHOBAHUU CPACTAlOTCA BTPYOOUKy. ThIYMHOK JAECATh, PACIIONOKEHBI B
nBa kpyra. OHM HJIM CBOOOJHBIE — MHOTOOpaTCTBEHHBIN aHaporeit codopsl (Sophora) nmu Tep
moricuca (Thermopsis), wim cpocumecss — 0JHOOPAaTCTBEHHBIN aHIPOIIEH JIFOTTMHA, JPOKA
(Genista), crampauka (Ononis), ko3narHuka(Galega), s3BenHuka (Anthyllis), wmu neBsSTH
TBIYMHOK CPACTalOTCs B TPYOKy, a 0JJHA OCTaeTcsi CBOOOIHOM (ABYOpaTCTBEHHBIN aHIpoIeil, Kak
y OoNbIIMHCTBA POJIOB). HekTapHUK pacnoioskeH y OCHOBaHUS IeCTHKa. Beciia moj TshikecThio
HaCEKOMOTO, TTPUBJICUEHHOI0 IPKOOKPAILIEHHBIM ()1aroM, OMyCKaroTCsl, YBJIEKask U
COWICHEHHYIO C HUMU JIOJJ0UKY.J[OCTylT K HEKTapHUKY OOJierdaeT Ieib B TBIYMMHOYHOM TpyOKe,
MPUKpPbITasi CBOOOIHOM THIYMHKON. BpIOIIKO HAaCEKOMOro, MOKPHITOETBUIBIION IPYTHX LIBETKOB,
KacaeTcsl pbUIblla MECTHKA, TPOUCXOIUT MEePEKPECTHOE onblieHne. CaMooMblIeHHE
npenoTBpaaeTcs nporepanapueid. Ecte cpean 6000BBIX U CAMOONIBUIUTENH (BUIBI BUK —
Vicia) upacteHus ¢ KiecTOraMHbIMU LBETKaMHU (apaxuc, CTAIbHUK), HO MX0ueHb Maio. [lectuk
13 OJIHOTO TUIOAOJIMCTHKA, 3aBs3b BepxHsisi. PopMyra I[BeTKa C IBYOPaTCTBEHHBIM aHPOI[EEM
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1Ca(5)Col,2,2A(5+4),1Gl.
[Tnoxa-600.

Pacckaxkute 00 OCHOBHBIX BHIAaX U poaax nojacemeiicrea bo6oBbie? Ux 3HaueHUE 1150
yeJIoBeKa.

Topox moceBHoi# (Pisum sativum) (cM. puc. ) — OIHONETHES PACTCHHE CO CITA0BIMH JIA3AFOI M
creOsiMi. JIMCTBS ¢ KpYMHBIMU TIPYJTCTHUKAMH, TTApHOMEPUCThIC, 3aKAHUMBAIOIIMECS] BETBUCTHIMU
yeukamu. L{BeTku Oenble, masyimble, Ha JTMHHBIX LIBETOHOXKKAX. XapaKTEPHO CaMOOIbIJICHHE.
Bo6s1 MmHOTOCEMsiHHBIE. CeMeHa coneprkat Oenka 22..34 % u xpaxmana 20..48 %. ['opox — BakHOE
MUIIEBOE pacTeHKE, UCTIONB30BATIOCh B vy ke S000 et Hazaz, [1j1st eBporieiiiieB ropox— oHa U3
JPEBHENIIMX KyIIBTYp; Ha Tepputopuu LLIBern Ha MecTe rocesieHrs] KAMEHHOTO Beka ObLTM Haii/ieHbI
TOpOIMHBL. [0poX 710 CHX TIOp IMKO TIPOM3PACTAET B FOXKHOEBPOITEHCKIX cTpaHax. OCHOBHOE €ro Ipo-
M3BOZICTBO COCPEIIOTOUEHO B YMepeHHOi 30He CeBepHOro monmynmpus. B cTBopkax rwiona y
OOJBIIMHCTBA COPTOB MMEETCSl TIGPTaMEHTHBIN CJIOH, HE TTO3BOMISIOIMIN HCTIONE30BATh OO0 B ITHUIITY
nermkoM. OH TIPEZICTABIISIET COO0M HECKOJBKO CJIOEB CKIIEPEHXMMHBIX KIETOK B SHIOKAPITUH, CHAPY)KH OT
BHYyTpeHHel srmzepmbl. [lomriMo ropoxa eBporeiiiiaMu BBEICHBI B KYIIBTYPY 600b1 (Faba vulgaris),
yeuesuya (Lens esculenta) u nym (Cicerarietinum).

®aconp (Phaseolus) — oxoso 2000 BUIOB, paCpOCTPAHEHHBIX MPSHMYIIECTBEHHO B
Tporyeckoid Asun 1 AMeprke. Oxono 20 BUZIOB KYIIBTUBHPYIOTCSl KaK IAIIEBBIE, KOPMOBBIE U
JIeKopaTHBHbIC pactenus. Hanbosiee NMpoKo KyabTHBUPYETCS (haconb obwiknosennas (Ph. vulgaris).
Ee murivn iperikamun ObLT MHOTOJIETHHE BBEOITASCS TPOITMYecKie TpaBbl KOKHOM AMEpHKK BBICOTOH 10
25 M. KynsrypHble (opMbI 0OBIMHO OTHOJIETHUKM BBIOIIMECS, CTENFOIMECS WIIM KYCTOBBIE CO CTEOIsMU
mmHOw 0,5... 1,5 M, ¢ TpoiYaThIMU KPYIMHBIMHU JIMCTHSIMH, OCIBIME, PO30BBIMU MITH CHHEBATHIMH LIBETKAMH,
coOpaHHBIMU B PEKYI0 KICTh. Jlyuiime GeroceMsHHbIE copTa coneprkar oerka 10 28 %. B xonue XIX B. B
CILIA BBeneHaB KyIIBTYpY 3acyxoycroiumBast ghacoms ocmponucmuas, i menapu (Ph. acutifoliusy,
BO3ZIETbIBacMast Ha 3eNieHbI KopM. BBomutea onan'y Hac B HuoxaeM [loBormkee, crersix Kazaxcrana u
Ceseproro Kasxkaza. @aconw mrocoysemrosast (Ph. multiflorus) pomom n3 Mekcuxu 1 I'BareMabt
KyJIBTUBHpYETCsl B Tporkax U cydrporkax Hosoro 1 Craporo CBeTa Kak MHUIIEBOE (HA CEMEHa),
OBOILHOE (Ha 3esieHble 000bI), CHIIOCHOE pacTeHHe U Ha 3esieHoe yroOpeHue. V3-3a sprix KpacHbIX
IIBETKOB 3Ty (ACOb HEPEIKO PasBOMT KaK JeKoparuBHYH0. 3 asuarckux dacorneii HamOoree
PaCIIPOCTPaHEHBI TTUITEBbIC. MEIKOCEMSIHHBIN Mmaw (Ph. aureus) u gacoms yenosamas, v aosyku (Ph.
angularis).

Co 5 (Glycine) — m3BecTHO OKOJIO 75 BHJIOB, OOJBIIAS YacTh KOTOPBIX OOMTAET B TPOITMYCCKON
Adpure. Kynsrusupyemast cost wemurucmast (G. hispida) — oz1Ho 13 BaKHEHIIIX MAIIEBBIX PACTCHUI
MupoBoro 3Ha4eHs. Pomiaa — FOro-Bocrounas Asust, rae oHa kynsTuBHpYercst ¢ V B. 10 H. 3. Pactenne
LIMPOKO KyIBTUBUPYIOT B A3 1 Amepurke, y Hac — Ha JlanmbHem Boctoke. Cost — OTHOMETHUIK,
TPOMYATHIE JINCTHS U CTEOEITh KOTOPOTO TTOKPBITHI HKECTKMMHU BOJIockamuy. CBETIIO-(MOIIETOBBIC WITH OeTbie
MeJIKU€ IBETKU PacIONIOKEHBI B Iazyxax JIMCTheB. CemeHa cozepyar oermka o 45 %o, sxupHoro Maciia 27 %o,
Kpaxvaria 32 %. B coctaB GekoB BXOAST BOKHEHIIME TSI YEIOBEKA aMUHOKUCIIOTHL. 3 cemsiH cou
TOTOBSIT PazIMYHbBIC ONMIO/IA, BHIPA0ATHIBAIOT COEBOE MOJIOKO, CHIp, MYKY, CYppOrarT Kakao U kode, KoH(eThI
1 T. 1. CoeBoe MacIio yrnotpeOrsieTcs: Kak MUIeBoe. JKMbIX MCTIONE3YIOT Ha KOPM CKOTY U KakK Marepua,
VMMHTHPYEOIIMIA CITIOHOBYEO KOCTh. BOTBa MIIET Ha CHJIOC H CEHO.

Apaxuc,wm3eMIAHOM opex (Arachis hypogaea), — omin 13 30 BHIOB F/KHOAMEPHKAHCKAX
TpaB. OTHOJNETHHK C TIAPHONIEPHCTHIMU JIMCTHSIMU U YKEIITO-OpaHKEBBIMH [IBeTKaMu. BepxHue 1iBeTK!
OecroJible, HIKHHE— KICHCTOraMHbIE (CaMOOIBUICHHE TIPOMCXOIUT O€3 PACKPHIBAHUS 1IBETKR),
wiomype. [locie oTieTaHust HOKKA, Ha KOTOPOM CHIUT 3aBsi3b (TMHOGOP), YIVTMHSIETCS, M3MOaeTest
BHU3 U 3aBs3b 3apbIBACTCS B MOUBY, Iyie 000 1 cospeBaet. bob apaxica ¢ rpyObIM IepeBSHUCTBIM
OKOJIOTUJIOHAKOM, OJTHUM—IISITBIO CEMEHAMH, COZIEPYKAIMK SKUPHOTO Macia Jio 60 %, 6era 20...35 %o.
ApaxyicoBOEe MAacJio — OJIHO W3 JyYIIMX MHITEBBIX PACTUTENIBHBIX Maces. JKMbIX 00/1a/iaeT BHICOKOM KOPMO-
BOM IIEHHOCTBIO, UET sl IPUTOTOBRICHHS XanBbl. PomiHa apaxiica — FOknast Amepura (CeepHast
Aprentuna, HOvxnas bormvBus).
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K 1 e B e p (Trifolium) — xpymubiii po, 00beaunstormii 300 BHUIOB Tpas, paClipOCTPAHEHHBIX Ha
BCEX KOHTUHEHTAX, HO IPEUMYILECTBEHHO B YMEPEHHOM U cyOTporueckoil 3oHax CeBepHOro
nonmyumpus. Y Hac 45 BUoB. JIMCTBS TpoiuaTsle, MHOMIA NaTbYaThle, ¢ IPUIMCTHUKAMY, TPUPOCIIMMU K
yeperky. CorBerrie — roioBka. BeHurKk y ocHOBaHMs cpocTHOMNenecTHbIN. K TpyOke BeHUnKa
NIPUPACTArOT ABYOpATCTBEHHbIE THIYMHKU. [1101 — o/1HO-ueThIpexceMsiHHbIN 000.

B npaxriike CenCKoro Xo3siicTBa MIMPOKO HCTIONB3YETCS Kiesep J1y2o6ot, Wi Kpackwiil (1. pratense), ¢
TPOWYATHIMH JIUCTHSIMUA M TOJIOBKAMH KPACHBIX IBETKOB. OIbIICHHE —IIPEUMYIIECTBEHHO IIMETSIMA (Y
TT4YeIT HEJIOCTATOYHO JYTMHHBIN X000TOK). KiieBep pacteT UKo 1Mo JIyraM U IMPOKO BBOAMTCA B
ceB000OpoTHI B cperHelt nonioce Poccrn. Hanbonbimii ypoxkaid OH JaeT Ha BTOPO Toj1 MOCIIE MOCeBa.
CeHo o4eHb MUTATEIBHOE (IO KOMMYECTBY OCJIKOB BIIOTOPA Paza MPEBOCXOIUT IAKU, COIEPKUT
ButamuHbl A, C, D, E). D10 myunmii mperecTBeHHUK YT TIIEHHIBL, JIbHA U IPYTUX KYTBTYp, TaK Kak
obecrieurBacT HaKOIUIEHHE a30Ta (OKoyo 2 1y/Ta) U YIIYYIIRET CTPYKTYPY HOYBBL Pexe KylbTUBUPYIOT
Knesep cuopuonvui (T, hybridum) ¢ pozoBeivu 1BeTKaMu. [IeHHOE MACTOMIIHOE PaCTEHHE Kiesep O3y UL,
wm Oervui (T repens). TTouku Ha CTEMIONXCS YKOPSHSIFOIMXCS CTEOJISIX 3TOTO PACTEHUS TNIOTHO
TIPAJIETAIOT K 3eMJTe, YTO JIEIAET €r0 BHIHOCIHMBBIM K BBITIACY.

Jrwouepua (Medicago) — npencrasnena B Haieid drope 36 Bumamu (Beero B pozie 60 BHIOB).
Kax 1 xieBep, pacTeHue Xapakrepu3yeTcsi TPOMUYATBIMU JIMCTBAMH, HO YEPEIIOK LEHTPAIBLHOIO
JICTOUKA, KaK TPABUJIO, [UTMHHEEe OOKOBBIX. [[BeTKM OOBIMHOTO CTpOeHMsT COOpaHbI B IYCTHIE, YacTo
TOJIOBYAaThIe KUCTH. boObI 3aKpydeHbl Wi cOrHyThL. OCHOBHBIE XO3CTBEHHO IIEHHBIE BUIBL: JIFOYEpHA
nocesnas (M. sativa) u moyepra cepnosuonas (Mfalcata) — BeTku y JTFOLIEPHBI TOCCBHOM CHHHE, Y
CEpITOBUTHON — JKeJIThIe. BOOBI y JIFOIIEpHBI TTOCEBHOM CITUPATHHO 3aKPYIEHBI, 00pa3ysl TpH IMOBOPOTa, ay
CEPIIOBU/THON — PE3KO CEPIOBUIHO COTHYTHI.

JIrotiepHy KyJIGTUBHPYIOT B OCHOBHOM FOXKHEE HEUEPHO3EMHOM TMOJIOCHL. OUeHb 1IEHHOE KOPMOBOE
pacTeHune, ColePKUT MHOTO OelTka (TiepeBapuMoro Oenka Oonbiie, 4YeM B KieBepe) U BuTamuHbl A, C, D.
JIrouiepHa criocobHa K MHTEHCUBHOMY POCTY TP JIOCTATOYHOM KOJIMUECTBE BOJIbI, HA TOJIMBHBIX 38MITIX
JIA€T JI0 CEMH YKOCOB 3CJICHOHM MAcChl 3a C€ 30H. B yCIIOBHSX HEMOIMBHOTO 3eMIICICTNS Pa3BUBAET
TyOOKyr0 (2...15 M) KOpHEBYIO CHCTEMY, UTO IMO3BOJISIET € MPOU3PACTATh B 3aCYIUTMBBIX
paifonax. JIrorepHa HakarmBaet 10 3 11/ra a30Ta B o1, MO BIIIAS IJI0J0POHe ToYBbl. OcoOeHHO
BEJIMKA €€ POJIb Ha OPOIIAEMBIX 3eMIISIX B XJIOITKOBBIX M PUCOBBIX CEBOOOOPOTAX, IJI€ CYIIECTBYET
yrpo3a BTOPUYHOTO 3aCOJICHUS TOYBHI.

Cpeau 6000BBIX MHOTO U IPYTHX KOPMOBBIX PaCTCHUIA: BHKa, MK Toporuek (Vicia), spoBast
BuKka rmocesHas (V. sativa) u o3umas Buka moxuatas (V. villosa), acmaprier (Onobrichys), nonruk
(Melilotus), uuna (Lathyrus).

Jromuu (Lupinus) — 6omaee 200 BUIOB OJHOIETHUX H MHOTOJICETHUX TPaB C
MATbYATOCIOKHBIMH JINCThIMH. [[BEeTKHM OeJIbIe, XKeThie, CHHUE, B KUCTAX. AHAPOICH
0JTHOOPATCTBEHHBIN — A (5+5). POMMHAKYIBTHBHPYEMBIX JIIOMTMHOB: Henozo (L. a/bus),
yskonucmuoeo (L. angustifolius) u orcenmoeo (L. luteus) — CpemizemHOMOpbe. JIFOIMHBI UCTOB3YIOT
JUTS CHJIEPALlAH TTOJICH (3aIIaXUBArOT B ITOYBY 3€JICHBIC PACTECHHSI BO BPEMs [[BETCHUS).

Kakue 1exkapcTBeHHbIE U IeKOPATUBHbIE pacTeHUus nojacemMeiicrea booosbie Bbl
3HaeTe?

Cpenu 6000BBIX MHOTO JICKAPCTBEHHBIX PACTEHUI: COT O JKa
(Giycyrrhiza),repmomncuc (Thermopsis)c tan s uuk (Ononis)rodepa (Sophora).

B xauecTBe nekopaTUBHBIX Cpean O0O0BBIX LEHSTCS Oyumcmylii 2opouiex (Lathyrus odoratus)
CpenrM3eMHOMOPCKOTO ITPOUCXOXKICHUsI, Oenas akayus (Robinia pseudoacacia)
CEBEPOAMEPUKAHCKOTO MPOUCXOXKICHUS U 2nuyunus (Wistaria sinensis) — BOCTOYHOKHTACKAsT
JICpeBSHUCTAS JINAHA.

LlenHo# qpeBecuHOl 001aaeT CaHaI0BOe KpacHOe JepeBo (BHIbI poa Pterocarpus)
a3MaTCKOTro IMIPOUCXOKICHUS, a Takke adprkaHckoe uepHoe aepeso (Dahibergia).

Hexotopbie 6000BBIC SBISIOTCS KPACHJIbHBIMUA PACTCHUSMH. TaK, SPKO-)KEITYIO KPACKy
MOJTyJal0T U3 CTEITHOTO KyCTapHUKA Opoka kpacuavrozo (Genistatinctoria), a HempovHy0 CHHIOKO,
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M3BECTHYIO ITOJT Ha3BaHUEM «WHIUIO», — U3 uHoueoghepwl Kpacwmwrou (Indigofera tinctoria), kyisrypa
KOTOPOM pacipocTpaHeHa B TPOIMYECKON M CyOTPOIMUYECKOM 30HaX.
JlaiiTe 001y10 xapakrepucTuky cemeiictpy IlaciieHoBbie ?

CemeiictBo IMaciienoBbie (Solanaceae).

O6bemunsier 2900 BuzoB (90 pomoB) MPEUMYITICCTBEHHO TPABSIHUCTHIX pacTeHuil. CeMeiCTBO MMeeT
IIOYTH KOCMOIOJIUTHOE pacipocrpaneHue. Hanboubliee BHI0BOE pa3HOOOpazie— B TPOIUUECKOH
HOxHO¥ AMeprike, Tie BCTpEUAtOTCsl U HEBBICOKME JiepeBlia. B Hairelt dviope 45 muxopactymx Buios (14
pornoB) 1 21 kynsTUBUpYeMbIii. Cpeu HUX €CTh JIA3aIoMe TOMyKYCTapHUKA — HACTIEH ClA0Ko-
2oporuti (Solanum dulcamare) u kycrapuuku —iaepesa (LiCium). JIucThst ouepeIHbIe, HHOTIA
BCIIEeICTBUE (DACIIMALIMH IOYTH CYIPOTUBHBIE, 0€3 TPUIMCTHUKOB, MPOCTBIE, CLIEIBHON MM PacCeyeH-
HOM TIaCTHHKOM. B creOmsix oObrdHa BHYTpeHHsE (yiooma.

IgeTku coOpaHbl B 3aBUTKM WJIM OJMHOYHBIE, BHEIIHE NMPABUJIbHBIE, HO HEPEAKO (BCIIEICTBUE
KOCOTO ITOJIOKEHHS 3aBsI31) CIIerka 3uroMopgabie. OKOJIOIBETHHUK ABOWHOM. Yameuka
CPOCTHOJIMCTHASL. BEHUHK CPOCTHOJIETIECTHBIH C KOJIECOBH THBIM, BOPOHKOBH/THBIM HJTH 3BE3/T9a THIM
orriOoM. ThIMMHKY, Yepemyrolpecst C 3yOlaMM BEHUMKA, MPUPAcTatoT K ero Tpyoke. Ilectuk, xak
MIPABUJIO, U3 IBYX TIONOMMCTHKOB. [ MHEeLel CHHKAPITHBIHA, ABYTHE3/IHAs BEPXHSIS 3aBI3b 0OBIYHO C
MacCHBHBIMH [IALICHTaMH, HECYIIMME MHOTOUHCIIeHHBIe cemsizadarku (*Cas)CosAr G ).

Yacto, 0cOOEHHO Y KYIBTYpHBIX (JOpM (TOMAToB, IEpLIEB), BCTpedaeTcs U (pacliuupoBaHHAS
MHOTOTHe3/Hast 3aBsi3b. OHa OPMUPYETCS B pe3yNbTaTe CPacTaHM I 3a4aTKOB HECKOJIBKUX IIBETKOB
Ha PaHHMX CTaJWsIX MX pasBuTus. [Ipu 3ToM B 00pa3oBaHMM MECTUKA MPHHMMAET ydacThe OO0JIbIIOe
(4... 12) yncio niI0a0IMCTUKOB. MHOTOTHE3IHOCTH COTIPOBOXKAACTCS pa3pacTaHUeM COUYHON YacTH
OKOJIOTIJIOTHUKA U TIJIALEHT, YBEJMUEHUEeM pazMepoB mitoaa. [ o —sroaa ninm kopobouka. CemeHa
C M30THYTBIM 3apOJIbILIEM (PEAKO MPSAMBIM), C SHIOCIIEPMOM. XaAPaKTEPHO COIEPKAHHUE ATKAIONIOB,
B TOM YHCIIE CHJIBHO STIOBUTBIX.

Cpenu macjaeHOBBIX MHOTO XO3511 CTBEHHO IIEHHBIX (ITUIIEBBIX, KOPMOBBIX, JICKAPCTBEHHBIX,
TEXHUUECKX) PACTeHUH, KyIBTUBHPYEMBIX IO BCeMy 3eMHOMY Lmpy. Hexoropble Bumbl (nemiymus —
Petunia, mabax oyumcmeoiii — Nicotiana affinis) ncrone3yror Kk JieKopaTiBHBIE.

Ommre poabl ceMeiicTBa NMACIEHOBBIE, Y KOTOPbIX ILION — sirona. WX 3HavyeHue IS YeJioBeKA.
11100 —szooa.
Macaen (Solanum) — Hambonee KpymHbIA pox, BKIogaeT 1500 BugoB. Camoe 0oJbInoe
3HaYeHHe nMeeT KapTodeis (S. tuberosum) — cOopHbIii By, 00beIMHSFOIRE OKoso 150 BUIOB Cek
1 Tuberarium, yist KOTOPBIX XapakrepHO OOpa30BaHKE CTONOHOB ¢ KiyOHsMu. Kaprodens—
TPaBSHUCTHIN MHOTOJIETHUK BBICOTOH 60..-. 100 cM. CTe0nH sKeCTKOOMYIIICHHBIC € TIPOCTHIMA
NIPEPHIBUCTO-TIEPUCTHIMA OIYLIEHHBIMU JTUCTBSIMU. L[BeTki OT OernbIX 10 (MIONETOBBIX, B pa3IBOCHHBIX
3aBUTKAX. BeHUMK KomecoBUIHBINM. ThIMMHKMA C KOPOTKMMM HUTSIMU, IBUIBHUKA KPYITHBIE, CIIOXKEHBI
KOHYCOM BOKpYI' CTONOMKA. [IbUTbHYKM BCKPBIBAIOTCS IBYMSI JBIpOUKaMU. PacTeHre — caMOONbLIUTENb.
[Tnox — 3enenas sroma. Ha ymMHEHHBIX MOI3eMHBIX MOOerax (CTOMIOHAX) Pa3BUBAIOTCA KITYOHU (pHC.
193). Bee pacrenue, 0COOCHHO TIIO/IBI, B HEOONBIIIOM KOJTMYECTBE COICPYKHUT STIOBHUTHINA TTMKOQTKATION /T
— COJIAaHWH, KOTOPBIA MCYE3aeT TPH Bapke KITYOHEH.

Kiyonu conepxar 12..-.25 % wpaxvarna. Kaprodesns — BaxHelIee MuireBoe, KOpMOBOE U
TEXHUYECKOE PacTeHHe, 3aHUMAET TIEPBOE MECTO CPEIM KPAXMAIOHOCHBIX PACTEHUH MHUpa.
Kyonn xaprodeniss — BTOpOi X1e0 M OCHOBHOE CBhIPhE ISl TIOMydeH s crivpra. zsectHo okomo 2000
COPTOB — IHUIIEBBIX, KOPMOBBIX M TexHuuecknX. Pomuna xaprodens — HOkuas Ameprra (Unmmiickie
Anpp u [epy, e ero passomm unzeksn). B EBpore BeipanmBaercst ¢ 1565 r.; B Poccuto 3aBe3eH B
1700 r. [lImpoxo Bo3aenbiBaeTcs ¢ cepenuabl XIX B.
B roxHbIX paiioHax eBporeiickoil yactu Poccuu, Ha Yipanne, B Cpemseit Asun, Kpeivy 1 Ha KaBkaze
Ky/JIETUBUPYETCS BbIBE3CHHB I 13 MH i 6ariasrcan (S. melongena). [Tnon — kpyrHast (;ymHoi 1040 cm)
CBENIOOHAsT TEMHO-JIJIOBAS sTofia. VICTIONB3YrOT (M3HOTIOTMYECKH He3pelible TUIONBI (B (base TeXHUYeCKOM
3pernoctr), codupaemble uepes 20.-.40 mHel ocre nBeTeHust, Kora conepkanre Caxapos, ButaMuHOB C 1
Tpymiibl B, kapoTiHa, conelt kst ¥ Mey I0CTUTraeT MakcuMyma. [1moibl mpuMeHsoT B JeueOHOM
MUTAHUH.
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B nocresHee fecsmisieTre MOMydrIT paciipocTpaHeHue nacier domvyamaii (S. latimiatum). 3to
KPYITHOE (710 2 M) MHOTONIETHEe pacTeHue (pofoM 13 ABctparuu 1 HoBoit 3enaniyn) BbIpalBaeTcsl Kak
omHoneTHsis Kysrypa. Cozmepxur 1.-..8 % mMKoaIKaionoB, 4acTh MOJIEKYJIbI KOTOPBIX SIBJISETCS OCHOBOM
TOPMOHA KOPTU30HA U MOYKET OBITH CTIONB30BaHA [Tl CHHTE3a KOPTUKOCTEPOUTHBIX TPENapaToB.

Tomar,mmnonomuaop ceeno0uber i (Llcopersicon esculentum), — manGonee BaKHBINA
BH /I F0)KHOAMEPUKAHCKOTO pojia (Bcero ceMbBUIOB). OMyIIEHHbI MHOTOJIETHHK C >KEITTHIMHU [IBETKAMU U
MHOTOTHE3IHBIM (Jivke 18-THE3MHBIM) KPaCHBIM MJIH JKEITHIM IUIOZIOM IIMPOKO KyJIBTHBHPYETCS KaK
LIEHHOE OBOIIHOE pacteHue. [ iozpl comeprkar caxapa, OpraHMUecKie KUCIOThI, OOJBIINE KOJTMYECTBO
Kanmust, KapoTuHa (710 2 Mr %), ButamuHOB P, C v rpyrimsl B, nprGiikasics o cofepkaHuio acKopOMHOBOM
KUCIIOTHI K JIMMOHY. Pactenue okysTypeHo B llepy, Tie coXpaHuIMCh B IMKOM COCTOSIHUM €10 MCXO/THbIE
(hopMBI 1 COCPETIOTOUCHO OIPOMHOE BHYTPHUBHIIOBOE pazHooOpazue. B EBporty 3aBe3eno wcraniiavu B XVI
B., B Poccrro — B xoniie XVIII B. Jlonroe Bpemst BEIpalMBaTIoch KaK JIGKOPATUBHOE PacTEHHUE, TUIOMBI
CUMTAMCH sIoBUTHIMU. Poccrst Graronapst A. T. bonotoBy Oblia 01HO# M3 IEpBBIX EBPONEHCKIX CTPaH, Iie
TIOMU/JIOpBI HaYalli BhIpallMBaTh Kak ool (Havano XIX B.).

Tepey oononemmui, imn kpactbil (Capsicum anmuum),— OITMH W3 HECKOJBKUX JIECATKOB BHUIIOB
LEHTPATFHOAMEPUKAHCKUX TTOJTYKYCTApHUKOB M TpaB. Ha po/mHe 310 MoMyKyCTapHHK, Y HAC B IO’KHBIX
paiioHax KyJIETUBHPYETCs] KaK OTHOJIETHHK. BhIBEZIEHO MHOMKECTBO PasHOOOPA3HBIX OCTPBIX U CATIATHBIX
coptoB. [ Imojip! (psiMocTOsTure Trosble CyxoBaThie sirojibl) oTmdatoTest BICOKUM (100...140 mr %, kak y
YepHOI CMOPOIMHBI) cozieprkaHreM ButamuHa C 1 kapotuHa (14 mMr % — Gru3Kk0 K MOPKOBH).

Octpoxrydaue copra, conepxaime okoio 0,2 % ankaionia KarcanliiHa, UCTIONB3YI0T B KAYeCTBE
TIPHTIPABHI ¥ B MEAMIIUHE (TIEPIIOBBIC Ma3H, ILIACTBIPH U JP.).
duszanumc (Physalis) csromamu, 3aKTFOYEHHBIMI B Pa3pOCIIyIOCs B BH/IC ((OHAPHKA YaIlEuKYy,
KyJIBTUBHUPYIOT KaK JIGKOPAaTUBHOE U IUIOIOBOE PACTEHHE.

Bennanonmuawm kKpacaska (Atropa belladonna), — Bbicokast MHOTONETHSSA, OYEHD SIOBUTAS
TpaBa ¢ (MOJIETOBO-KOPUUHEBBIMI [BETKAMHU B Ma3yxaxX BEPXHUX JIMCTHEB U STOBUTHIMH YePHBIMH STOJIA-
M. J{uko npouspacraer B jecax Kpbiva, Ha KaBkase v B Kapriarax, KyIsTMBHpYETCS HA YKpauHE.
BaxHoe nexapcTBeHHOE pacTeHue. bell JIaloHHy MCTIONB3YIOT U MOJIY4EHHs] ATKUTONIOB ATPOIMHA,
TYiaCllMaMUHa, CKOTIONIAMMHA, A TAIOKE U TIPUTOTOBJICHHS JISKAPCTBEHHBIX TPENaparoB (aTporvH,
actMaror, Oecarnorn, OeIUIONa H p.).

HazoBurte poabl ceMeiicTBa NAC/I€HOBbIE, ILIOIbI KOTOPbIX — KopoOouka. Kakoe 3HaueHne oHu
MMEIOT 1A YeJioBeKa?

11100 — Kopobouxa.

Ta6ax (Nicotiana) — MpeUMyIIECTBEHHO aMEPUKAHCKUM PO, BKTIOYAIOIH OKojIo 70 BHIIOB TPaB.
AMepUKAHCKIE HHJIGHLIbI OYEHb JIABHO Y3HATH HApKOTHYECKOe JeiCTBHe Tabaka M HAYaId €ro
KyJIETUBHPOBATh, O YeM CBHICTEIIECTBYIOT Hali/ICHHBIC B IOTPEOCHHUSX allTeKOB M Maiist TPYOKH JUTst
kypenust. [Ipakrndeckoe 3HadeHne umerot maoax Hacmosuyuti (N. tabacum) u maxopka (N. rustica). Bee
YaCTH PacTEHHI CONEPKAT SIOBUTHIN aKATIONT — HUKOTUH. KylIsTUBHpYeTCcs Ha BceX KOHTUHEHTAX.
Tabax Hacrosmmii KynsTUBHPYIOT B KpbMy 11 Ha tore YiparHbl. MaxopKy pasBOIAT ceBepHee, 13 Hee
BBIPa0aTHIBAIOT KyPUTEIIBHYFO MAaXOpKy, HIOXATeIBHBIA Ta0aK, CHIPHE YIS IPOM3BOCTBA JIMMOHHOM
KUCJIOTBI, MHCEKTULIM/IB], a U3 HUKOTHHA MOTy4atoT BUTaMuH PP.
benena uepuas (Hyosciamusniger) naypman oObl K HOBeH HbI I (Datura stramonium) — copxo-
MYCOPHBIE PacTEHUsL, COAEPYKAT Te JKe ATKATOH B, YTO U OeIaJloHHA.

JaiiTe 001IyI0 XapaKTepHCTHKY ceMelcTBY SIcHOTKOBBIE?

Cemeiictro SIcHoTkoBble (Lamiaceae), wm I'yoousernbie (Labiatae).

O6umpHOoe cemercTBO, 00bemHHsIoIRe 0KorTo 3500 BrioB (200 POIOB) MOMYKYCTAPHUKOB, TPaB, PEIIKO
KycTapHuKoB. [IpencraBuTenn 3TOro ceMeiCTBa BCTPEUAROTCS TIOBCEMECTHO (Kpome AHTtapkruikl). Hawm-
6outbliiee BU10Boe pazHooOpasue B CpenusemHoMopse, [lepenneii u CpenHeii Azun. Bunpl cemelicta
YETKO BBIIESFOTCS PSJIOM TIPU3HAKOB: YETBIPEXIPAHHBIMU CTEOISIMH, HAKPECT CYTPOTUBHBIMH MPOCTHIMU
0€3 MPWIMCTHUKOB JIUCTHSIMU, JIBYTYObIMH IBeTKaMH. CTeOeNh 1 JIMCThS TIOKPBITHI MKEJIe3UCTHIMI
BOJIOCKAMM  WJTU SITUJIEPMATTBHBIMK JKEJIE3UCTBIMK  YelllyHKaMM, BBIIENSIOLIMU (upHble Macia. L[etku
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— BJIOKHBIX MyTOBKAX, OOpa30BaHHBIX JIMXA3WsIMH, WHOIJA COOPAHHBIX B KOJIOCOBH/IHBIC WA
Merernbyarble couBeTus. LIperki oboernonble, HerpaBIbHbIE, CO CPOCTHON ISTUIMCTHOM (ITOYTH
TIPaBUJIBHOM WM JIBYTYOOid) Hameukor (puc. 196), AByryObIM BEHUMKOM (BEpXHSS Ty0a U3 ABYX, HYDKHSS
W3 TPEX JISTIECTKOB), YETHIPHMSI JIBYCHIIBHBIMI THIMUHKAMH (Y HEKOTOPBIX POJIOB JIBE THIYMHKH ) ¥ TIECTUKOM
C BEpXHEH 3aBS3bIO.

dopmynanserka 1Ca5)Cop3442Ge)

IecTrk06pazoBaH ABYMsI TUTOIONMCTUKAMH, THHEIICH CHHKAPITHBIA. 3aBsi3b, TIEPBOHAYATHHO
TIBYTHE3/THAS, JICTUTCS Jiayiee ABYMSI JIOYKHBIMU TIEPETOpOIKAMI Ha YEThIPE THe3Aa C OHOM CEeMSIIOYKOM B
Ka)0M. 3aBsi3b OKpYKeHa HEeKTapHUKOM. [ Lo — 1ieHoOui (YeThIpexopelriek), pachaiaeress Ha
YeThIpe peMa (Opelnka).

SlcHOTKOBBIE (TYOOLIBETHBIE) M HOPMUYHHUKOBBIE B SBOIOLIMOHHOM OTHOLIEHUH MPEJICTABIISEOT
CaMOCTOSITE/IBHBIE BETBH PA3BUTHSL, OJIHAKO HEPEIKO OTIENIBHBIE BHIBI CXOHBI JIPYr C JIPYTOM.
Pazmyaror ke MX 110 COBOKYITHOCTH CIIEAYIOIIMX MPU3HAKOB!

Hopuunukosbsie HcHomKogbie

1. Crebenb  OKpYIIIBIH  WJW  OKPYIJIO- 1. Ctebenp Bcera 4eThIpeXrpaHHbIN.
PEOPUCTBII 10 YETBIPEXTPAHHOTO.

2. JIucTopacnosio)keHHe OdYepeHOe WU

2.JInucTopacnonoxeHne Bcerna

CYIPOTHBHOE (PEAKO  MYTOBYATOE), CYNpOTHBHOC.
UHOTIJIA B [IpeJeIax OJHOIO PaCTEHHUSL. 3.BeHunk 06bIYHO ABYTYObIH, Pe/IKo
3. Benumk TIU’Y6‘13THI7L e OZIHOTYOBIH MJIM OTTUO BEHYHKA
KOJIOKOJIBYATBIN, KOJICCOBUIHBIN HITU B YeTBIPEXWICHHBIH, KAK Y MATH —
oTrude ABYryObIii. Mentha.
4.3as3p  aByxrHesnHas. CeMs3auyaTku 4. 3aBsisb  YETHIPEXTHE3IHAS,  CHAPYKH
MHOLOUHCICHHEIC. 4eTBIPEXJIONACTHAS, c OJTHUM
CeM3a4aTKOM B KaXXJIOM THE3JE.
5.11nox — xopobouka. 5. Inox npoOHBIi, paciagaronmiics Ha 4
OpeIIKa.
6. BoraTbl IMKO3UIAMH. 6. BoraTbl 3(MPHBIMU .MaCIAMH.
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CeMeliCTBO SICHOTKOBBIX OOBCIMHSIET SIBHO POJICTBEHHBIC BHJIBI, XapaKTEPH 3YFOIIECS
CBOGOOPA3HOM CTPYKTYpOH OpraHoB, (M3HOJIOTHUYECKUX CBOMCTB M dKoJoTHel. O JHAKO
BBHTYy OJIM3KOTO POJICTBA M HATMYHS MHOTHX TIEPEXOTHBIX» BHJIOB HEPEIKO BOSHHUKAIOT
TPYIHOCTU KAK B TOYHOM ONpPE/IEICHUHU BUJIOB, TAK a KIIacCH (PKAIMK POJIOB U BHISICHEHUH MX
(MITOTeHETHYEeCKM X  B3aMMOOTHOLEHHH. BakHelIme mpericTaBuTey.

Kakoe sxoHOMHMYecKoe 3HaYeHUe HMeeT cemelicTBo SlcHoTkoBbIe? Kakue
pacTeHusi 3TOr0 ceMeicTBA UCIOJIL3YIOT B apg oMepuu, a TaKkKe B NMUILEBOil
npoMbinvieHHOCTH? Kakne cpeau HUX J1eKapcTBeHHbIE pacTeHUs ?

DKOHOMHYECKOE 3HAYECHHUE SICHOTKOBBIX OCHOBAHO Ha OOrarcrBe WX 3(MpHBIMU Maciamu. B
nap¥OMEPHH HCTIONB3YIOT TaKUE FOYKHOCBPOIICHCKIE, Ky/TFTHBHPYEMbIE Y HAaC PacTeHUsI, Kak
po3mapuu (Rosmarinus officinalis), naBauga (Lavandulavera, L. spica), wiangeii
myckamuviil (Sabvia sclarea). B AmeBol pOMBIITICHHOCTH B KAYECTBE TIPSHBIX PACTCHHIA
ucrone3ytor Maiiopan (Majorana hortensis), u a6 e p (Satureja hortensis), 6 a3 u i u k
(Ccimum basilicum), n ccom (Hyssopus officinalis), metuccy (Melissa officinalis) u ap. Cpemm
MHOTOYH CJICHHBIX JICKAPCTBEHHBIX pacTeH Ui Oyumya oowikHosennas (Oryganumvulgare),
muMbstH noyyuts, i waopey (Thymus serpyllum), scnomka benas, i 2nyxas Kpanusa (Lamium
album), u 1p. HanGoee mmpoko UCTIONB3ytoT My, videid nmycTol pHH K (Leonurus).
Msita (Mentha) —e pone 30 BroB, y Hac nipencTaBieHo 22. KOopHEBHIIHbIE MHOTOJICTHUKH
C TIOYTH MPABUJIBHBIMH PO30BATHIMH [IBETKAMHI COJICPIKAT CIIeu(prUecKrie dPUpHBIC Macia.
B mpOMBIIITEHHOCTH HCTIONB3YEOT Msmy nepeuryio (M. piperita), msmy kypuasyro (M. Crispa)
u sy nozegyio (M. arvensis).

YV Hac B OCHOBHOM BO3/IILIBAIOT MSTY IepeuHyro. Kak aukopacryinee pacteHue msira
niepeyHasl He Bcrpedaercs. [Ipenmonararor, 4to 310 TMOpUIT MAT BOISHOM ¥ KOJIOCHCTON (M.
aquatica X M. spicata), BbIBeeHHBINH B AHIMH. Mstra repeyHast ouTy He 00pasyeT CeMsH U
Pa3MHOYKAETCSI OTPE3KaMU KOPHEBHIII M OTBOJIKAMH. DTO BaKHOE JICKAPCTBEHHOE U
saupomaciuHoe pacteHrne. HapzemHas 4acTh, yopaHHasi B HaYase 1BETCHHSI, CONCPIKHUT
2...6 % >¢upnHoro marHoro Macia, Ha40...80 % cocTosirero U3 MeHToNMa. MeHTon U
npernaparbl Ha €r0 OCHOBE (BATMJION M JP.) — OBICTPOICHCTBYIOIIIEE CEPIICYHOE CPEZICTBO.

dopmyina 1nBetka sicHoTku Oemoii: 1Ca)Co+3)A2+2)GR).

Hlande# (Salvia)— pon Brmogaer 6osiee SO0 BHIOB, y HAC TIPEACTABICHO 75.
[MonyKycTapHUKH WITH TPABSIHUCTHIC MHOTOJICTHUKH C IBYIYObIMH IIBETKAMH, C JIBYMSI
torauuKamvu. [llangert nexkapemeennwui (S. officinalis) — momykycrapauk Boicotoit 50..-.80
CM C CUHE-(VMOJICTOBBIMU IIBETKAMH — BaYKHOE JICKAPCTBEHHOE pactenue. [langheii myc-
kamuwvui (S. sclarea) — tpaBsiHuCTBIN MHOTONETHUK BhIcOTOM 80..- 120 cm. PozoBaro-
CHUPCHEBBIC KDYITHBIC IBETKMA BJIOXKHBIX MYTOBKaX B Ma3yXax PO30BATHIX MPHIIBETHBIX
JUCTHEB 00Pa3yIOT BETBUCTHIC MeTenbuarbie corperws. [1npoko kymsruBupyercs. 13
COLIBETHH TIONYYaroT 3(UPHOE MACIIO, KOTOPOS UCTIOJB3YFOT KaK apOMaTH3aTop JICKAPCTB U
(ukcaTop 3a1axoB B MapPrOMEPHON TPOMBIIUIEHHOCTH.

[IInpoko pacripocTpaHeHbl COpHSKA: MUK Yy 11 b H 1 K 1 (Galeopsis), sicHOTKu ¥ ap.

Jlexnus Ne 17
Tema: Kiiacc 0qHOI0JIbHBIE: OPSAA0K JHJIEHHbIE U MATJINKOBBIE.

Heﬂb JIEKIMM: I[aTI) MMOHATHUEC O OJHOAOJIBHBIX PACTCHUAX, AaTh ITOJHYIO UX
XapaKTECPUCTUKY. 3HAKOMCTBO C MNEepEUYN CICHHBIMU CeMeﬁCTBaMH, HUX OTACJIBHBIC
OpcaACTaBUTCIIN.

IL1an:
1. Xapakrepuctrka OaHOIOJIBHBIE PACTECHUSL.
2. Iopsiaku 0THOAOTBHBIX



3.An05.

4.CemeiicTBO MATIUKOBbIE
5.bopsba ¢ aposueit

6.CopHsik1

7. Kakue BUbBI 3TAKOB CYIIECTBYET
8.Kykypyza

9.CemelictBo JInneitnbie
10.CemeticTBo JIykoBbIE
11.JIutepartypa.

XapaKTepHCTmca OTHOIO0J/IBHBIX paCTCHHUH.

O1HOIOJIBHEIE, OJHOCEMSIOIbHBIE, UK OgHOoceMsoabHbIe (Monocotyledoneae
Monocotyledones winu Liliatae), xmacc mokpeIToceMsSHHBIC paCTECHHUS,
XapaKTEepU3YIOIMECS] HATMYUEM U3 3apOAbIIIA OJHOU CEMSIIONU .Y OHONOJIBHBIX, B
OTJIMYUU OT IBYAOJIBHBIX ,IIPOBOISIIME ITYYKH OOBIYHO pacIojaraoTcsi 0ecropsaovHo,
3aKpbIThIE JHUIIEHBI 00pa30BaTeNbHON TKaHU (KamMOust), BCIIEACTBUE YETO cTe0elb U
KOPEHb B TOJIIMHY HE pacTyT (Y HEMHOTUX OJHOOJIbHBIX BTOPUUHBIHN poCT
IPOUCXOINT, HO, KaK IMPABUJIIO, JIUIIb B PE3yJIbTaTe MOSBJICHUS O Tepudepun opraHa
BTOPUYHON 00pa30B TKaHM ), IUCThsI OOBIYHO C MapaJljieIbHbIM U TYTOBUIHBIM
KHUJIKOBAaHHEM ,

YHCIIO YacTel BeTKa OyJeT YuciIeHHo KpaTHO TpéM. Koperok 3apobiiia, Kak
IIPABHJIO, OTMUPAET, 1 BMECTO TNIABHOI'O KOPHS Pa3BUBAETCS CUCTEMA MPUJATOUYHbIX
KOpHEi, cTeOsn pa3BeTBIIEHBI cl1abo , JINCTOBAsI IJIACTUHKA Yallle HEe PacuJIeHeHa,
MIO3TOMY JIMCThSI OOBIYHO MPOCTHIE, LIEJIbHBIE U LIeTbHOKpaiiHbIe . JINIb y HEKOTOPBIX
BUJIOB OJTHOJIOJIBHBIX MMEETCS] KaMOM i, BCKOpE NMpEeKpaIalonii CBOIO 1ESTEIbHOCTb, Y
HEMHOTUX OJIHOJIOJIbHBIX PACTEHUHU HAOI0JAeTCs CeTYaTOe KUJIKOBAHUE JIUCTA,
BCTPEYAIOTCS YEThIPEXUJICHHbIE UIIU IBYWICHHbBIE LIBETKH U JI.D.

BrITOBaBIIEE ITpErKAE MPEACTABIIEHUE ,COITTACHO KOTOPOMY OJHOAOJIbHBIE Haubosee
IPUMUTUBHBIE CPEAN IIBETKOBBIX, TENEPh MAJI0O KeM paszzeisitorcs. Cpenn npeaxkoB
OJITHOOJIbHBIX OBLIM MPUMHUTHUBHBIE IBY0JbHBIE U3 TIOJIKIACCa MATHOIUUIHBIX ,
COITIACHO JIPYroil -0HO0JIbHBIE PAa3BUBAIMCH 1APAJUIETBHO C

IBYIOIBHBIMH. CBBIIIE 65 THIC. BUIOB OJTHOJIOJIBHBIX, 00BEIUHEHBI B 65-70 ceMelCTB.
Pactyr moBcemecTHO. B: ceBepHBIX U yMEPEHHBIX IIMPOTaX OJHOJIOJIbHbIE
IPEICTaBICHBI IPEUMYILIIECTBEHHO TPaBSIHUCTHIMU (popMaMH. JepeBsiHUCThIE
OJTHOJIOJIbHBIE, OCOOEHHO CO BTOPUYHBIM ITPHPOCTOM CTBOJIOB, BCTPEYAIOTCS B
CyOTPONIMYECKUX M €II¢ Yale B TPOMUUYECKUX o0nacTsax .Cpeaur 0JHOI0IBHBIX OOBIYHBI
KOPHEBUIIHBIE MHOTOJIETHUKH, a TAKKE PACTCHUS C KIIYOHSMH U JTyKOBUIIAMH.
OHOI0JIBHBIE COCTABIISAIOT 3HAYUTENBHYIO YaCTh TPABOCTOS JIYTOB ,CTEIEH, CABAHBI.
Posib 0JHOZOIBHBIX B )KU3HHU YesloBeKa Benuka. Cpein HUX BaKHeWIMe MUILEeBbIe
KYJIBTYpBI(MILIEHUIIA, PUC , KYKYpPY3a, SUMEHb, POXKb, CAXapHbIil TPOCTHUK U MHOTHE
Jpyrue), KOpMOBBIE TPaBbI(TUMO(EEBKa, OBCSIHUIA, MSITIMK U MHOTHE APYTHe 37TaKu),
naibMbl((PMHUKOBBIE, KOKOCOBBIE U MH.Jp.)AA0Le CheA0OHbIE MI0bI, Maciaa u Jp.
IPOAYKTHI , IEHHBIE IEKOPATUBHBIE PACTEHHUSI(TIONBIAHBI, TUJINHU, ITTALIMHHBI U MH.JP.),
a TaKKe Ba)KHbIE JIEKAPCTBEHHBIE ,BOJIOKHUCTBIE U JIP., IIUPOKO HCIIOIb3YEMbIE B
XO3sICTBEHHOM 1eATEIbHOCTH YeNIOBEKA.

AJ103.

AJ103 IpeBOBUIHOE- MHOTOJIETHEE pacTeHUE ceMelcTBa nieiiHbiX. KopHeBas cuctema
CHJIBHO PA3BETBIICHHAs, PACIIONIOKECHHAs B OCHOBHOM B IIOBEPXHOCTHOM CJIOE TTOYBBI.
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Crebnu npsIMOCTOSYME, MAJIO BETBALIMECS, B HU)KHEW 4aCTH ¢ MHOTOYMCIIEHHBIMU
KOJIBI[EBUIHBIMU PYOLIaMU- ClIeJ]aMH OMAaBIIMX JUCThEB. OT OCHOBaHUS CTEOs
pa3BHBAIOTCS OOKOBBIC MTOOETH, KOTOPBIC CIIYXKAT JJIsi BETE€TATUBHOTO Pa3MHOXKCHUSI.
Jluctes ouepenHbie, CONMMKEHHBIC B BEpXHEH YacTh cTe0Is, cTebIeo0beMTonme,
VIUIMHEHHO-MEUEBH/IHbIE,

cnabo xenodyarTeie, 3eICHOBATO-CH3bIE, TOKPBITHIE, 0OCOOCHHO CHU3Y, JIETKO
CTHPAIOIIMMCS BOCKOBBIM HaieToM. [1o kpasM IUCThS  yCaKeHBbl  XpALICBATHIMU
OCTPBIMU  IMIIAMU TPEYTOJIbHOU (GopMbl. Bomblieli YacThio 3arHYThIE K BEPXYILKE
Jnuna nmuctbeB 65-70 cm, mmpuHa 3-5 oM, TonumHa 1,5- 2 cm; CouBerre- nasymHas
rycrasi UMJIMHApUYecKas KUCTh JiIuHoM oT 20 10 04 cM, B IPpsSIMOM WJIA U30THYTOM
uBeroHoce BbicoToi 10 80 cM. LIBeTku sipko-kpacHble JIMHOM 110 40 cMm,
MMOHMKAIOIIEE HAa TOHKUX IIBETOHOXKaX, IIMHOM 2,5 cM. LIBerer B sHBape- amnpene.
AJo3- cBeTono0uBoe pacteHue. Ero counble TUCThsl MOIMEP3AI0T MPU MOHUKEHUH
TeMiiepatypsl A0 -5C, TOATOM OHO HE MOXKET 3UMOBATh B OTKPBITOM TpyHTE. AJ03-
3aCyXOyCTOMYHMBOE pacTEHHE.

Xumnueckuii cocrab. V3 cabypa( CTryleHHOTO COKa ajod) BBIAEICHBI a03-3MOIUH (
4,5- nnokcu-2-okcuMeTminanTpaxuHoH) (1,66%) u antparmukosun (0,08%)
IIpumeHeHne B MeJULIHE.

[Ipenapatsl anos u cabypa OKa3bIBAIOT CIa0UTENbHOE neiicTBHe. ['aneHoBbIe
npenapaTsl ajiod YCUIIMBAIOT CEKPEIMIO MUILEBAPUTEIIBHBIX JKeJle3, OKa3bIBAIOT
JKETYETOHHOE ICUCTBUE. YIyUIIaloT anneTuT U nuineBapenure. Cok ajios mMpoKo
UCIIOJIB3YeTCS MU JIeueHU U 3a00JIeBaHU U KOKHBIX TTIOKPOBOB U CITM3UCTBIX 000JI0YEK.
Ero npuMeHsIOT HapyXKHO IIPU THOWHBIX paHAaX, 0KOraXx, OCTEOMHUEIINTE,
Tpouueckux si3Bax, MAJIs MOJOCKAaHUM Mpu 3a00JI€BaHUSX HOCOTIIOTKH U JIECEH.
DKCTpaKT: ajod KUAKAN A7 MHBEKIMI Ha3HAYAIOT MPU JICYCHU U TTIa3HbIX
3a00JIeBaHUSIX.

Iopsinok miieiinbie. B OCHOBHOM TpaBbl C TPEMS UJIH IIECTHIO THIYMHKAMHU,
MJIOJJOHOCTHUKAMHU U YacTSIMHU OKOJOLBETHUKA. MHOTHE BH/IBI 00pa3yiOT JIYKOBHUIIBI U
JIpyrue: MOoa3eMHBIE 3alacalolme CTPYKTyphl. [IpuMepsi- TUIUS,IIAUHT, TIOJIbIIAH,
JyK, cIiapka, ajojd, araBa, HapIuce, MPUC(KACaTHK), TIaIM0IIyC, KPOKYC.

Ilopsinok opxuaHsbIe.

Brirouaror B cebst 0THO , HO OU€Hb KpyIHOE (BEPOATHO OKOJIO 15 ThIC. BUIOB)
OJIHOMMEHHOE ceMelicTBO B 0cHOBHOM Tponuieckue pacTeHus, HO MHOTHE BUIbI
OOBIYHBI HAa 00OJIOTaX , JIyrax U B JIEBaX CEBEPHBIX oOnacTeil. [[BeTku, pa3nuuHbIX
3JIEMEHTOB KOTOPHIX B IMPUHITUTIE TIO TPH, TTO-BUAMMOMY, CaMbI€ CIIOKHBIE TTO
CTPOCHHUIO : MX YACTH 00Pa3ylOT YHUKAIBHBIE B OTJENIE TMOKPHITOCEMEHHBIX
CTPYKTYpbl. MHOIHME BU/IbI YAMBUTEIBHO KpacuBbIL. [I[puMepsi- KaTTies,, BaHUIIb,
BEHEpHUH OalMayoK, STPHIIHUK.

Ilopsiok apeHoBBIE, UK NTATbMBL. JlepeBbs, HHOTIA KapiaukoBbie. C
WJIMHIPUYECKUMH CTBOJIAMH, HE PACTYIIIMMU B TOJIIMHY U OOBIYHO JOCTUTAIOIIMMU
MaKCHUMaJIbHOTO AUAaMETpa YK€ HEMOCPEACTBEHHO MO BEpXyILIEYHOU MoYkoi. CTBOJ
0OBIYHO HE BETBUTKCS U JIUIIH HA BEpIIMHE YBEHUYAH" PO3ETKON KPYITHBIX, KaK MPaBUIIO
pacceYeHHBIX JINCTHeB. MHOTOUMCIIEHHbIE IBETKU( PA3IMYHBIX UX YacTei - mo 3
)oOpasyroTcs B MAaCCUBHBIX KUCTSX. [IpuMepsl - KokocoBast, GUHUKOBAs, KOPOJIEBCKas
naabMBbl.

Iopsinok apoHHuKOBBbIE. [ TaBHBIM 00pa30M TPOITMYECKHE PACTEHUS C MEITKUMHU
[BETKaMU COOpPaHHBIMH B IOYATKU, KOTOPbIE YACTO OKPYKEHBI KPYITHBIM SIPKO
OKpAIlICHHBIM JINCTOM- MTOKpBIBaJIOM. [IpumMepsl - kamia (0eMOKPBLUILHUK), ApPOHHHK,
MOHCTepa, (pUiI0AeH IPOH, TapsA(IUILEBast KYJIbTypa B psjie TPOIUYECKUX CTPaH).
Iopsinok Opome.ineBbIe. B OCHOBHOM Tpommyeckas rpyrna,-Ky/ia BXOJUT MHOXKECTBO
TPaBSHUCTHIX SITUPUTOB ( AAPOPUTOB), T.€. HEMAPASUTUUECKIX BUIOB, TOCEIISIOIIXCS
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Ha BETBSX U CTBOJIAX JPYTUX PacTEHUM U Jake Ha TeaeQoHHBIX mpoBoaax. [Ipumepsi-
UYU3IAHCKUH MOX , OpoMenusi, aHaHac.

Hopsinox umoupHsble. Tpomuyeckre pacTeHHs CO CIOKHO YCTPOCHHBIMU JBY
CTOPOHHE CUMMETPUYHBIMU I[BeTKaMu. [IpuMepsl- paBeHoa Maarackapckas (IepeBo
MyTEIIECTBEHHUKOB), OaHaH, UMOHPb.

[opsinoxk maTaukoBsble. Mnu 3naku. BepostHo, Mo uncy 3K3eMIIIsIpoB ( HO HE
BHJIOB) - 3TO caMble MHOTOYHUCJICHHBIE: pACTeHHUS Ha MJIlaHeTe. B OCHOBHOM TpaBhl,
pacrpocTpaHeHHbIe: 10 BceMy MUpy. L[BeTku Menkue, 3e1eHoBaThie, COOpaHHBIE IO
HECKOJIBKO IITYK B TOHKHE KOJIOCKH, KOTOPBIE B CBOIO 0OUepeib 00pa3yroT 1nbo
PBIXIIBIE METEINKH, JIN0O MIIOTHBIE KOJIOChs. [110/b1( 3epHOBKH ) 371aKOB- OCHOBHAS
pacTHTeNnbHas MUITA YeTIOBEKa, & MX CTEONU U JUCThsI- XOPOIIMA KOPM IS CKOTA.
JlepeBAHUCTBIC 3TaKK U3 TPYIIIBI 0aMOYKOB 00ECIIeUnBaIOT

CTPOMUTENIbHBIM MaTepHAIOM M BOJIOKHOM MHOTHX XKHUTeJIel: A31U, UMEIOIIE
MEHBIIYIO YKOHOMHYECKYIO IIEHHOCTh BH/IbI CEMEMCTBA OCOKOBBIX XapaKbePHBI ISt
chIpbIX MecT. [IpuMeps! -niueHuIa, puc, SYMeHb, OBEC, KyKypy3a, Ipoco, 0aMOyK,
nanupyc.

CemeiicTBO MATJIMKOBBIE (3JIaKOBbIE)

PomoBoe Ha3BaHue Zea MpOU30IIII0 OT IPEUYECKOTr0 CI0Ba Zela-Ha3BaHHEe KOPMOBOTO
371aKa, CIIOBO MAYS OT MEKCHKAHCKOrO HapoaHOro Ha3BaHus mahiz. Pycckoe HasBaHue
KYKypy3a IMPOHU30IIIIO0 OT UCIIAHCKOTO CJIOBa cucurucho.

Onucanme

MstnukoBbie (Gramineae, Poaceae), ceMeiicTBO Y3KOIUCTHBIX OJHOOIBHBIX
pacteHuil. OueHb KpyrmHas ¥ CIOXKHAass TAKCOHOMHUYECKAs TPYIIa, B KOTOPOi
BBIJICTISUTH OT JIBYX 10 12 (ceiiyac mpu3HAIOT OOBIYHO 5 MiIH 6) TTOJCEMEICTB,
obowenuusronmx mpumepHo 700 pogos u 10 000 Bugos. K aToMy cemeiicTBy
OTHOCSITCSI PACTEHUSI, UMEIOIIHE OOJIBIIIOE YKOHOMHYECKOE, SKOJIOTHYECKOE U
HCTOPUYECKOE 3HAYCHHE, B YACTHOCTH MINEHUIIA, PUC, KYKYpYy3a, POXb, TYMEHB, OBEC,
caxapHbIH TPOCTHUK, 0aMOYK M MHO>KECTBO MAaCTOUIIHBIX TPaB.

Crpoenue.
ITo mMopostoriu 31maku HACTOIBKO CBOSOOPA3HBI, YTO JIIsl X OITUCAHUS HCTIOIB3YeTCsI
LETIBIH PAJ CTIeHAIBHBIX O0TAHMYECKUX TEPMHUHOB.

Crebenb u mucths. CTedens 37aka, Ha3bIBAEMBIN COIOMUHOM, HA BCEM MPOTSHKCHHH,
€CIIM HE CYMTATh B3IYTHIX, PA3JICICHHBIX PETYISIPHBIMI HHTSPBAJIAMH y3JI0B, OOBITHO
MOJIBIM, XOTSI €CTh U UCKIIOYCHHUS, HAIIPUMEP CaXapHbIii TPOCTHUK U HEKOTOPBIC BHIbI
nojceMeicTBa 06aMOYKOBBIX. YYaCTKU CTEOJISI MEKIY COCETHUMU y31aMHU Ha3bIBAIOTCS
MeXIoy3msiMA. Kak mpaBuito, 37aKd - TPaBhl, T.€. UX TKAHHU MSTKHE,
HEO/IPEBECHEBEBIINE, HO U3BECTHBI M IPEBOBUIHBIE (JOPMBI, B UACTHOCTHU CPEIU
0aMOyKOBBIX. JIMCTBs y3KHE, C MapalIeNbHBIMU KUITKAMH, OOBIYHO CUsIIne, 0e3
Yeperka, OTXOSANME 0 OJJHOMY OT KaXJIOTO y3JIa IMTO0YEPETHO B Pa3HbIC CTOPOHBI,
pacmookeHbl Ha cTe0J1e B JIBa CyMPOTHUBHBIX PsjIa.

TUNWYHBIN JIUCT COCTOUT U3 TPEX OCHOBHBIX YacTeu: OCHOBAaHU, MJIM BJ1araJjvinga,
OXBaThIBAIOUICTO CTC6CJ’IB; OTOFHyTOﬁ OT cTeOJI INIACTUHKHA U MEJIKOIO INIEHYATOro
HJIX BOJIOCUCTOI'O BBIPOCTA - A3bIYKa (J'II/Il"y.]'IBI), OTACIIOIICTO BJarajaumie OT
IUIACTUHKH. Y JINCTHEB HCKOTOPLIX 3JIaKOB €CTh YIIIKW - IIAPHBIC, O0OBIYHO JIOIIACTHEIC,
HWHOTra JAHICTHBIC UJIX CCPIIOBUAHBIC OOKOBBIE BBIPOCTBI B MECTC COCAMHCHU A
IIJIACTHUHKHU W BJarajauiia.

Kopnu. KopHeBas cucrema 31akoB MOYKOBaTas, T.€. 0€3 MIaBHOU IIEHTPaIbHOU OCH,
o0pa3oBaHHas MHOTOYHCIIEHHBIMU TOHKUMH KOPHSIMH, TTy9KOM OTXOJSIMMU OT
HUKHEH yacTH ctebms. [lo mpoucxoxaeHno OHU TPUAATOUYHbIE, KaK 1 OTIOPHBIE
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KOPHHU, HAYMHAIOLMECS Y HEKOTOPBIX 3J1aKOB €LIe HaJ 3eMJIEil. 3aKpeIIeHU0
pacTeHus B IOYBE YACTO CIIOCOOCTBYET KYILIEHHE, 00pa30BaHNE MHOXKECTBA
MIPUKOPHEBBIX TOOETOB, COCTABIISIONMX PBHIXIYIO WIHU INIOTHYIO, KOUKOBU/IHYIO
nepHoBUHY. OOBIYHO Ha KOPHU MPUXOJUTCS OCHOBHAs Macca 37aka, nHorna ;10 90%.
Takas kopHeBasi cucteMa, S()peKTHBHO TOTJIONQAIOIIAS ¥ HAKATUTHBAIOIIAS BOY,
MOMOTAEeT BBIXKMBATH B YCJIOBUSX PETYISPHOTO CTPaBIIMBAHUS TPABOSITHBIMU
KUBOTHBIMH, IEPHUOIUYECKUX 3aCyX U CTEIHBIX I10XKAPOB.

[IBetku. l[BeTkn Menkue, Mao3aMeTHbBIE, 0€3 YeTKO BBIPAKEHHOTO OKOJIOI[BETHHKA.
JlenecTku ¥ YalIENMCTUKA, BEPOSITHO, TPEJCTABIICHBI OJHOM MJIM HECKOJIBKUMU
MUHUATIOPHBIMH YEIIyHKaMH, KOTOPbIE HA3bIBAKOTCS [IBETKOBBIMU IJIEHKAMHU, HJIA
JIOAUKYJIAaMU, U PACTIOJIOKEHBI O] ThIYMHKaMu. [[BeTOKk 00bIYHO 000€TOJIbIH, T.€.
COJICPKHUT M THIYMHKH, U TIECTUK. [IeCTHK COCTOUT M3 3aBsI3U C ABYMS (PEKE - TPEeMsi)
CTOJIOWKAaMU, HECYIIIMMH JJIMHHBIC IEPUCTHIC PHLIbIA. THIMMHOK OOBIYHO TPHU - C
JUITMHHBIMU, CBEIIMBAIOIIMMHUCS U3 I[BETKA HUTSAMU U TTPOI0ITOBATHIMU MBIITEHUKAMH.

DT yactu OKPYKCHBI YCIIYCBUAHBIMU NTPUIBETHUKAMU, T.C. MCIIKUMU, CUJIBHO
MOIU(PUITMPOBAHHBIMU JTUCThsIMUA. OOBIYHO CPEIM HUX BBIJICNSIOT BEPXHIO0, OoJee
Y3KYI0, IIBETKOBYIO YEIIyI0O M HUKHIOIO I[BETKOBYIO YEIIyI0, KOTOpasi KpyrmHee U
MHOTITIa 00XBaThIBAEeT BEPXHIOW. PenpoayKTuBHbIE YacTH, JOJUKYIBI U 3TH YeIllyd
00pa3yr0T KOMITAaKTHYIO CTPYKTYPY, Ha3bIBAaEMYIO y 37IaKOB LIBETKOM. [IBeTKu nByMs
CYIPOTHUBHBIMU PSiIAMU PACIIOI0KEHBI HA TOHKOW OCH KOJIOCKA, Y OCHOBAHUS KOTOPOU
HAaxOJATCs 1Ba MOIU(DUIITPOBAHHBIX KPOIOIMX JIMCTA COLBETUS - KOJIOCKOBBIE UEIIIyH.
OHH, KaK ¥ HUKHUE [[BETKOBbBIEC YEIlyH, Ha BEPIIMHE OBIBAIOT 320CTPEHBI HIIU
BBITAHYTHI B OCTb, MHOT' Id OYCHb JJIMHHYIO. L[BCTKI/I Ha KOJJIOCKOBOM OCH C
KOJIOCKOBBIMH YEIIySIMH O00pa3yl0T KOMITAaKTHOE COI[BETHE - KOJIOCOK. OT 3TO# 001ei
CXEMbI BO3MOKHBI OTKIIOHEHUS: Y HEKOTOPBIX BUJIOB KOJIOCKH OJHOILIBETKOBBIE, U3
KOJIOCKOBBIX YElllyll OCTaeTcs BCEro OJHAa UJIM OHU BOBCE OTCYTCTBYIOT U T.1.

Konocku, B cBOI0 04epesb, MPUKPEIIISAIOTCS K 00Jiee KPYIHOM OCH CI0AKHOTO
couBetus. Ecnu 3Ta ock mpocTasi, COlBETHE HAa3bIBAETCS KUCTHIO (KOJOCKH Ha
KOPOTKHUX HOXKKaX) WJIM KOJIOCOM (KOJIOCKH cuasuue). OqHako y OONBIIMHCTBA 37IaKOB
TJIaBHAS OCh COIIBETUS BETBUTCA U KOJIOCKA HAXOATCS Ha ee OOKOBBIX BETBsIX. Takas
CIIO’KHAs KUCTh Ha3bIBACTCS METEIKOM.

Ilnoa. 3aBsi3b y 371aKOB OJIHOTHE3/IHAs, T.€. B HEM HAXOUTCS €IMHCTBEHHAs MOJIOCTh C
ceMAnoukou. [locie onpUIeHUS U ONIJIOAOTBOPEHUS SIMUEKIIETKA B CEMSIIOUKE
MOCJIEJTHSS CO3PEBAET B CEMS C 3apO/JIbIIIEM, COJIEPKAIMM MUTATEIbHbIC BEIIECTBA
SHJIOCIIEPMOM U CEMEHHOM KOXKYPOH, KOTOPasi CpacTaeTcs CO CTEHKOM 3aBsi3u
(OKOJIOTIIIOHUKOM), 1 00pa3yeTcsi XapaKTepHBIN IO/ 371aKka, Ha3bIBaEMbIN 36pHOBKOM
WJTU B O0MX0/IE MPOCTO 3€pPHOM, HallpUMEp MIIEHUYHBIM, KYKypy3HbIM | T.J1. OT
TJIO/IOB APYrOr0 THUIIA OH OTIIMYAETCS OYEHb TOHKUM OKOJIOTIIOJHUKOM, PAKTUUYECKU
HEOTJCIIUMBIM OT €IMHCTBEHHOTO CEMEHH.

Crelnu MUIMHIPUYECKHE C TTOJIBIMU (COIOMHHA) U YTOJMIICHHBIMA MEXKIOY3IIHSIMU.
JlucThs ouepeHbIC, PACIONIOKEHBI IBYPSAIHO, COCTOAT M3 BJIATAJIAINA U TUCTOBOU
MIJACTUHKH, B OCHOBAaHUU KOTOPOU HAXOTUTCS TJICHYATHIN S3bIY0K UIIA BOJIOCKH.
DneMeHTapHOE COLBETHUE 371aKOB — KOJIOCOK. OTIeNbHBIE KOJOCKHA 00pa3ytoT
CJIOXKHBIE COIIBETHS, TTOPA3/IEIsIeMble HA METEJIKH (OHU UMEIOT JUTMHHBIC BETOUKH ),
KOJIOChS (MMEIOT CHASTYUE KOJIOCKH ), CYITaHbl (OTAENbHBIE KOJIOCKH WU UX TPYIIIIBI
HMMEIOT KOPOTKHE HOXKKH ) U 1ovyaTKu. Kaxkplil KOJIOCOK MMEET B OCHOBaHUH, KaK
MPaBUJIO, JIBE€ KOJIOCKOBBIE UEIIyH U OJIMH, IBA UJIM HECKOJBKO IIBETKOB. KaxxapbIit
IBETOK OKPY)KEH HHMKHEH U BEpXHEW [[BETKOBOW YEIIyIMH U COCTOUT OOBIYHO U3 TPEX
THIYMHOK, UMEIOIMX B OCHOBAHUHU 2-3 OKOJIOIIBETKOBBIE IJICHOYKH (JIOJUKYIBI), U
MECTUKA C IBYMS MEPUCThIMU pbuibliaMu. [0 — 3epHOBKa, 3aK/IIOUE€HHAas YacTo B
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IIBETKOBBIC YEIIyH, BBINAJAIOIIAsl U3 HUX MpU oOMosore. Haxoasmmiicst B 3epHOBKe
9HJIOCIIEPM COJEPKHUT KpaxMas, IMPOTEUHBI, MHOTA KyMapHHBI.

B necax BcTpedaeTcst MEHBIIE BUJIOB 37IaKOB, YeM Ha JIyrax, 0OJIOTax MM B CTETISIX.
OHAaKO MHOTHE JICCHBIE 3JIAKU SIBIISIOTCS OOBIYHBIMH IIMPOKO PACIIPOCTPaHCHHBIMU,
JOMHUHHUPYIOIIMMH BUIAMHU Pa3HBIX THIIOB JIeCOB. JICCHBIC 31TaKH, KaK MPaBUIIO0, —
MHOT'OJICTHUKH, 06pa3y10LL[1/Ie HepHOBI/IHBI paszquro CTpOCHI/IH, FOpI/I3OHTaJII>HI:I€
IIOA3€MHBIC YI[J'II/IHCHHI)IC KOpHCBI/IHIa HNJIN HAa3€MHBIC CTOJIOHOBUIHBIC KOpHeBI/IHIa.
BetBiieHne mo0OEroB OCYIIECTBIISETCS JIMIIb Y UX OCHOBAHMS (32 HEMHOTUMHU
HCKITIOYCHHSIMH ) -B TaK HAa3bIBAEMOU 30HE KYILIEHUSI, KOTOPasi COCTOUT U3
COJIM)KEHHBIX Y3JIOB U TTIOYE€K BO30OOHOBJICHHUSI.

Nmeronmiicss B OCHOBaHHUH JIMCTOBOM MJIACTUHKY S3bIY0K (II€PETIOHYATBIN BBIPOCT),
M0-BUAMMOMY, IIPETSATCTBYET MPOHUKHOBEHUIO BHYTPh BJIArajullia BOJbIL, a C HEH
OakTepuil ¥ CIIOp Mapa3uTHHIX TPUOOB.

[{BeTkH 371aKOB MPUCIOCOOIEHBI K BETPOONBIICHHUIO. B MOMEHT 11BeTeHUs
TBIYMHOYHBIE HUTH BBITATUBAIOTCS U KAUaIOLUMeECs] NBUIBHUKU ITOBUCAIOT HA HUX, YTO
o0ecrieunBaeT BhIChIIAaHUE HAXOIAIIeHCsl B HUX NbUIbLBL. [10o BO3MyXy mbLiblia
MIEPEHOCUTCS Ha Topyalye JUIMHHO-TIEPUCThIe phliblia. [[BeTeHue kaxxaoro Buja
371aKOB IMPOMCXOAUT OOBIYHO B OIPEEIICHHOE BPEMsI CYTOK, a TaKKe MPH
OIIpE/IeIEHHOM TeMIlepaType 1 BIaKHOCTHU BO3ayxa. Cpeau 31aKoB eCTb
CaMOOIIBUISAIONIMECS BUbI M BUJIbI C IEPEKPECTHBIM OlbuIeHUEM. PacripocTpanenue
IIJI0J0B MJIU JUACIIOP (36PHOBKH, 3aKIIOUCHHBIC B YEILyH) 3JIAKOB IIPOUCXOIUT y
pa3HbIX BUJOB C IOMOIIBIO BETpa (AHEMOXOPHSI) UITH )KUBOTHBIX (300x0pusi). C
MIOMOIIIBIO BETpa paclpoOCTPaHsIOTCs HEMHOTHUE 311aku. Hampumep, y BUIOB BEHHUKOB
3TOMY CIIOCOOCTBYIOT ITYYKH PacTONBIPEHHBIX BOJIOCKOB Ha HUIKHEN 11BETKOBOM
qellye, ay 4us — JUIMHHAS OCThb. J{lnacnopsl OOJIBIIMHCTBA JIECHBIX 371aKOB ONAJAI0T
Ha [IOYBY WJIM PaCIIPOCTPAHSIIOTCS ITUIIAMH, MEJIKUMU T'PBI3YHAMH, MYPaBbsSIMU.

IIpu nmpopacTaHuM 3epHOBOK CHayaja BbIPACTAET INIABHBIN KOPEHb, a 3aTEM MTOYeUKa
3apoaplia. [ 1aBHBINA KOpeHb PYHKIMOHUPYET, KaK MPaBUIIo, HE Oosee OHOro
BETETALlMOHHOTO C€30Ha, @ BMECTO HEro 0OBIYHO OBICTPO pa3BUBAIOTCS NPUIATOUHbBIE
KOpHH, 00pa3ylolye y MOJIOJIBIX U I103XKe B3POCIbIX pACTEHUN MOYKOBATYIO
KOopHEBYIO cucteMy. CeMeHHOE BO30OHOBIICHHUE 3/1aKOB JIETYe MPOUCXOIUT Ha
y4JacTkax, CBOOOJHBIX OT APYIUX PACTEHMI MM HAPYIIEHHBIX BBIPYOKOH, MOXKapaMu.

B T0 e BpeMsi 0COKOBbIE OTJIMYAIOTCS OT 371aKOB HECKOJIBKUMH YETKO BBIPAKEHHBIMU
npuszHakaMu. CTe0elb 31aK0B Y3JIOBATHIH, B MEXKIOY3ITUSIX OOBIYHO TTOJIBIN U B
CEUEHUHU KPYIJIbIA. Y 0COK OH 0€3 y3710B, 0OBIYHO HEMOJbIN U B CEYCHU U
TpeYroJibHbIN. JINCTOBBIE BIaravina y 31aK0B, Kak MPaBUIIO, HE CPOCIIMECS KpasiMU U
JIETKO OTJIEJISAIONMECS OT CTeOIs; Y OCOKOBBIX - 3aMKHYTbhIE, OYEHb IIPOYHO €T0
oxBaThIBaronMe. JIncropacnosoxkeHue y 371aK0oB IBYPSIIHOE, Y OCOKOBBIX -
TpexpsaHoe. [[BeTKH y 0COKOBBIX, KaK Y 3JIaKOB, JTUIICHBI OKOJIOI[BETHHKA U COOpaHbI
B KOJIOCKH, OJTHAKO KaXbI [IBETOK 3aIMIICH HE JBYMs, KaK y 3JIaKOB, & OJTHUM
MPULBETHUKOM, a KOJIOCKA 4acTO 00pa3yloT 30HTUKOBHUIHOE COLBETHE, T.€. HAXOATCA
Ha KOHIIaX HOXEK, BBIXOSAIIMX M3 OJHOM TOUKM Ha BepumHe credus. Hakonen, mioa
Y OCOKOBBIX - OpEIlieK MJIU CEMSHKA: €ro OKOJIOMJIOHUK HE CPAaCTaeTCs C
€MHCTBEHHBIM CEMEHEM.

Y CUTHUKOBEIX cTEOIH 0€3 Y3JI0B, HCIIOJIBIC, B CCUCHUU KPYIJIBIC. JIucTest 0OBIYHO
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OTXOJAT TOJIBKO OT MX OCHOBaHM. Braranuiue HE3aMKHYTOE, HO A3bIYKa HET, a
JIMCTOBAs IJIACTUHKA ObIBAET LIMIIMHAPUYECKON. [[BETKM Menkue u HeB3pauHble, HO C
HIECTBI0 OJIMHAKOBBIMH YELIyeBHAHBIMH 3JIEMEHTaMU OKOJIOLBETHHUKA,
PacroJI0KEHHBIMU 110 TPU B Ba Kpyra. CouBeTus B IPUHIIUIIE IUMO3HBIE, T.€.
MIEPBBIM PACKPBIBAETCS IIBETOK HAa BEPIUIMHE [IEHTPAJIbHOM OCH, a 3aTEM OCTAJIbHBIE -
Ha OTXO/IIMX HMXKE HEr0 OTBETBIICHUSX, O/IHAKO BHEIIHE MOTYT BBIIVISIETh KaK
METEJIKU, KUCTU U T.11. [1o He 3epHOBKa U HE CEMSHKA, a TPEXTHE3JHAs WU
OJTHOTHE3/IHasi KOpOOOUKa C MEIKMMH CEMEHaMU, BCKPBIBAIOIIASCS U PACCEUBAIOLIAS
UX IIPU CO3PEBAHUU.

K cemelicTBY OCOKOBBIX KpOME OCOK OTHOCHTCS KaMblIll (pof Scirpus). DTUM CII0BOM
4aCTO HEIIPAaBUJIbHO HA3bIBAIOT TAKOKE PACTYIIMC 10 BJIAJKHBIM MECTaM BHABI POrO30B
coBceM u3 npyroro cemeiictBa (Typhaceae). M3 skoHOMHYECKH Ba)KHBIX, IO KpaHEH
Mepe B IPEBHOCTH, OCOKOBBIX 3aCITy)KUBaeT yrmomuHanus narmupyc (Cyperus papyrus).

Ponb u ucnonws3oBanue 3nakoB. C IpeBHEUIIMX BPEMEH 3JIaKU COCTABJISUIA OCHOBY
nuTaHus Moaen u gomammHero ckora. B CIIA exeromno mpou3BOIUTCS TOJIBKO
KyKypy3bl TPHUMEpPHO Ha 18 Mip/. 10Ju1. 3HaUMTENbHAS YACTh CEIbCKOX03SCTBEHHBIX
YrOJIWi B 3TOW CTpaHE 3aHsITa MO/ MAaCTOUIA ¢ KOPMOBBIMH 3JTaKAMU HITH
TpaBOCMECAMH (CMEIAaHHBIMH TTOCEBAMH 3J1aKOB M O000BBIX), KOTOpPbIE JAat0T OoJee
TPETU HEOOXOAUMOTO CKOTY KOpMaA.

bamOyk mmpoko mpuUMeHseTCs B CTpOUTENbCcTBE. Ero nepeBsiHucThie cTeOIM
JOCTUTAIOT B BBICOTY Oosiee 30 M npu quametpe y ocHoBaHus 20-25 cm. U3 Hux He
TOJIBKO CTPOSIT JIOMa, MOCTBI M M3TOPOJIH, HO U JAETAI0T IMHOBKH, COCY/bI,
JIEKOpaTUBHBIE MTPeIMEThI. B cTaprHy OHM HY)KHBI OBLITH TaKoKe I U3TOTOBJICHUS
KOITMH U CTpel.

IIpeacraBuren

Bop passecuctoii (Milium effusum L.)

Betinuk tpoctaukoBuanblii (Calamagrostis arundinacea (L.) Roth)

Beiinuk tynokosiockoBbii (Calamagrostis obtusata Trin.)

3yoposka aymmicras (Hierochloe odorata (L.) Beauv.)

Koporkonoxka neprcras (Brachypodium pmnatum (L.) Beauv.)
Kopotkonosxka secuas (Brachypodium sylvaticum (Huds.) Beauv.)

Kocrpen BetBucTeiii, nin koctep berexkena (Bromopsis ramosa (Huds.) Holub
(Bromus benekenii (Lange) Tzvel., p.p.)

JlomkokosocHuK 3eneHoBaThiil (Piptatherum virescens (Trin.) Boiss. (Oryzopsis
virescens (Trin.) G. Beck)

Mosnnug ronyoas (Molinia caerulea (L.) Moench. s.l.)

Mstank ayopasabiid (Poa nemoralis L.)

HoBoMoiIMHMS MAaHBWKYPCKAs, WK nuappeHa MaubwKkypcekas (Neomolinia
mandshurica (Maxim.) Honda (Diarrhena mandshurica Maxim.)

Oscouka mosoaucras (Schizachne callosa (Turcz. ex Griseb.) Ohwi (Avena callosa
Turcz. ex Griseb.)

Oscsaanna ruranrckas (Festuca giganthea (L.) Vill)

Octaaka kypuyasosmmctHas (Oplismenus undulatifolius (Ard.) Beauv.)
IlepnoBauk nonukaronmii (Melica nutans L.)

Iepmosauk Komaposa (Melica_komarovii _Luczn.)

ITeipeiinnk coOaunii, mim peraepus codauss (Elymus caninus (L.) L. (Roegneria
canina_(L.) Nevski)

Touxounor 6ousblion, wian kenepust 6osbimast (Koeleria grandis Bess, ex Gorski)
Tpumernuuuk cuoupcknii (Trisetum sibiricum Rupr.)

Iluana nmpoxonucrHas (Cimna latifolia (Trev.) Griseb.)
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Yuii koctepoBuaublii (Achnatherum bromoides (L.) Beauv. Aristella bromoides (L.)
Bertol.

lyyka m3BuimcTast, nian jiep-xeddenpans ni3smmmcras (Deschampsia flexuosa (L.)
Trin. (Ler-chenfeldia flexuosa (L.) Schur)

bopn0a ¢ 3po3ueii.

Dpo3ust U CHUKEHHE TI0I0OPOIUS MOYBBI CTANIN ITI00aTBHBIMU TPOOIEeMaMu. 311aKu
nomorarot ee pemarb. Hanpumep, B CLLIA oHu BMecTe ¢ ApyruMy TPUMOPCKUMU
TpaBaMHU MCIIOJIB3YIOTCS JUISl 3aKPEIUIEHUs IECUaHbIX IIOH. Y BBICEBAEMbIX Ha HUX
371aKOB OOBIYHO JUIMHHBIE KOPHEBUIIA (TTOA3EMHBIE CTEOJIN ) ¥ )KECTKUE YIIPYyTrue
JIMCTBS, BBLACPKUBAIOIIME yaAapbl IOAHUMACMBIX BETPOM IICCUNHOK.

[IpucnocoOneHHbIE K CHIPHIM MECTOOOMTAHUSIM 371aKU Ba)KHBI HE TOJIBKO /17151 OOPBOBI C
9po3Meil, HO U KaK 3arac 3eJIEHOT0 KopMa BO BpeMs 3acyxd. boJIoTucTsie yuacTku,
0OBIYHO 3apOCIIME TJIOXO MOEJAeMbIMH CKOTOM OCOKAMHU H JKECTKUM TPOCTHUKOM,
MOYKHO 3aCesiTh, HallpUMep, IBYKICTOYHHKOM TPOCTHHUKOBHIHBIM, THCOXBOCTOM
JYTOBBIM U JPYTUMH BHAaMH, JAIOLUMMH OTJIMYHOE CEHO, CUJIOC WM JIaXKe
o0pa3yroImMe Ha MecTe 00JI0Ta KyJIbTYpHOE MMacTOUIIE.

CopHsiku.
HexenarenpHble Ha CENbCKOXO3HCTBEHHBIX YrOAbSX BUJIbI pACTEHUN HA3bIBAIOT
copHsikamu. Cpeiri HUX €CTh U 371aKH, MEIIAIIIME PACTH OCHOBHBIM KyJIbTYypaM,
3aTPyAHSIONE UX YOOPKY, CHIDKAIOIME KaueCTBO KOPMa, a MHOTA U OTIaCHBIE JIIs
MOE/IAIOIIEro ero ckora. Hampumep, ra3oHbl 4acTo 3aCOpSIOT 371aKd U3 POJa POCHUKA,
ocobeHHo pocuuka kpopsiHas (Digitaria sanguinalis). Muorue copHble 371aKu,
HalpuMep CBUHOPOUW, pa3MHOKAIOTCS BETETATUBHO - JUTMHHBIMUA KOPHEBUIIAMH,
MOATOMY OOpOThCS C HUMHU TpyAHO. Eciu B mouBe mocie mponoyikKi OCTaHEeTCs
MaJICHBKUH KyCOUEK MX KOPHEBUIIA, U3 HETO MOTYT MOSBUTHCS HA3EMHBIC TOOETH.
OO6mmpHbIe TeppuTopuu Ha 3anaje CILIA 3acopeHbl 0JHOIETHUMU 3]1aKaMH, B
YaCTHOCTH JAHTOHUEH KOJIOCOBUIHOM, KOCTpaMU U JUKUM stuMeHeM. [Tockonbky
OCHOBHOM MX POCT MPUXOAUTCS Ha BIAKHOE BpEMsI TOfa, OHU YaCTO CUIILHO
KOHKYPUPYIOT 32 BOJy C MOJIE3HBIMU OJJHOJIETHUMHU U MHOTOJIETHUMHU 3JIaKaMH,
HaIlpuMep BOJIOCHEIOM, MbIpeeM U KOBblIIeM. Kpome Toro, coBeTus MHOTHUX U3 3THX
COPHBIX OJTHOJICTHUKOB OCTUCTBIC, U OCTPhIC KOHITBI OCTEH, TOTa1ast B POT JOMAIIHUX
KUBOTHBIX, MOTYT TOBPEX/JIATh CIU3UCTYIO 000JIOUKY U JJa’ke MPUBOAUTD K
00pa30BaHMIO B HEHl CEPbE3HBIX SI3B.

Buanl 31akoB

I'azonnble 3i1aku. BeiceBacMble Ha ra30HAX 31aKW MOYKHO Pa3JelINTh Ha JIBE
pasnuYHbIe IO TPEOOBAHMSM K KIIMMATy KaTerOpUHU - CEBEPHBIE U I0KHbBIE. B
ceBepHoii yacTu CIIIA Kk OCHOBHBIM ra30HHBIM MHOTOJIETHUKAM OTHOCSATCSI MATJIMK
JIYTOBOM, OBCSIHULIBI KPAaCHAsI U CKy4E€HHasl M TOJIEBUIIBL. [IX BBIpanMBaoT B
OJTHOBHIOBBIX IIOCEBAX, a TAKKE BMECTE C TAKUMHU OBICTPOPACTYIIIMMH OJHOJIETHUMHU
WJIM KOPOTKOKUBYIIMMU MHOTOJIETHUMH 3J1aKaMH, KaK paiirpac macTOMILHBIH,
TUMO(eeBKa, MATIMK OOBIKHOBEHHBIHM 1 OBCSIHMIIA JTyroBast. MATIUK JIYTOBOH Jydlrie
BCETO pacTeT Ha COJIHEYHBIX MJIN €1a00 3aTEHEHHBIX MECTAX, a OBCSHUIIBI KpacHas U
CKy4€HHasl MPEANOYUTAIOT TEHb. DTUM BUAAM IPOTUBOIOKA3aHO HU3KOE
CKalllMBaHUE.

Hanbonee momyrnsipeH Ha ra30Hax, BEPOSTHO, MATIUK JIyrOBOH. OBCSHUIIBI 3aHUMAIOT
B 9TOM IlJIaHE BTOPOE MECTO. Y OBCSHUILIBI KPACHON CTEOIM MPUIIOAHUMAIOIIHMECS, a Y
CKy4e€HHOH 00pa3yloT MJIOTHBIE AepHOBUHKHU. [losieBHIIa BOIOCOBUIHAS JIyUILIE BCETO
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npHcrnoco0ieHa K MPOXIaJHOMY BlIakHOMY KinMaTy HoBoit AHrinu u
TUXO0OKeaHCKoro ceBepo-3amnaaa CIIA. TloneBuna 6emnas TpedyeT HU3KOTO
CKalllMBaHMsI, MHA4Ye CTAHOBUTCS PACKHANCTON U 00pa3yeT PHIXITYIO JICPHUHY.

3naku pojJa 301cHsl, B YACTHOCTHU 30MCHsI ATOHCKAs, )K€ JaBHO HHTPOIYLIMPOBAHBI B
CILIA ¢ Jansaero BocTtoka. DT MHOTOJIETHUKM 0OPa3yloT TYCTYIO JIEPHUHY,
YCTOMUYMBYIO K TPOHUKHOBEHUIO COPHSIKOB, a TAKKE K OOJIE3HSAM 1 HACEKOMBIM -
BpeauTensaM. OHM XOPOIIO PACTYT JIETOM, HO IOCJIE TIEPBIX 3aMOPO3KOB OyperoT, U
ra30H CTaHOBUTCS OISITh 3€JIEHBIM TOJIBKO C HACTYIIEHUEM CJIEIYIOLICH BECHBI.

Ha rore CIIIA Ta30HBI 3aC€BaIOT TEIIOMOOMBRIMH 371akaMu. CambIit
pacnpoCTpaHEHHbIN CPE HUX BU/I - CBUHOPOM NAlIbYaThId, 32 HUM I10
MONYJISIPHOCTH MJIyT aKCOHOIIYC C3KaTbli, aBIYCTUHOBA TpaBa U BUJIbI 301CHH.
OOBIYHO CO31AI0T UX OJAHOBHUIOBBIE TPABOCTOM. AKCOHOIYC C3KaThIM - OOBIYHBIH 31aK
CBIPBIX I0XKHBIX MACTOMII, JOBOJIBHO IMPOKO MCIOJIB3YEMBIH U 711 CO3AaHUS
razoHoB. OH 00pa3yeT TyCTyIO KECTKYIO J€PHUHY U JydIlle BCEro MPUCIOCOOIEH K
TSDKEJIBIM, BJIAKHBIM ITOYBaM. DPEMOXJIOs 3MEEXBOCTHAsS 110 CPABHEHUIO C IPYTUMU
I0’)KHBIMU 371aKaMU TpeOyeT MeHee MHTEHCUBHOTO CKallMBAHUSI, YBIKHEHUS U
yaoOpeHus. ABIyCTUHOBA TpaBa - CaMbli TEHEBBIHOCIMBBIN 3J1aK Ha KpallHEM 1oTe
CIIA, nyuiie Bcero pacTylMil Ha BIAXXHBIX, IJI0JJOPOIHBIX TOYBAX.

JlexopaTuBHbIe 3JIaKH. XOTS JEKOPAaTUBHBIX BUJOB CPEIN 3JIAKOB Majlo, HEKOTOPbIE
13 HUX BCE )K€ MCIOB3YIOTCS ISl YKPAIICHHST TapKOB U OOIIMPHBIX Ta30HOB. DTO
MPEKJIE BCETO TaKue BHICOKUE (POPMBI, KaK TTaMIlacHas TpaBa, THHEPUYM
CTPEJIOBU/IHBIN U BeEPHUK KuTalckuii. K 6oee MenKum 31akaM, KOTOpbIe
UCIIONB3YIOTCS ISl CO3/IaHUS HMXKHETO spyca KIyMO HITK 3eJIeHBIX OOPAIOpOB,
OTHOCSITCS TIEHHUCETYM CKaJIbHBIHN, TEPUCTOIETUHHUK MOXHATBIA U TPSICYHKH.
HexoTopsie U3 JeKOpaTUBHBIX 371aKOB MCIIOJIB3YIOT CYXUMHU B 3UMHHX OyKeTax.
XopoIio CMOTPSATCS B Ba3aX >KEJIThIE METEJIKU TPSICYHOK, aupbl BOJIOCOBUIHOM U
IOJIEBUIILI TEMHOMU.

Kopmospble 31aku. CKOT IoeaeT 371aku B BUJE CEHa, CUIIOCA UM 3€JIEHOT0 KopMa
Ha KyJAbTYPHBIX M MPUPOAHBIX HAacTOUIAX. CEeHO - 3TO CKOIIEHHbIE, TPOBSIEHHbBIE
3naku. Ha ceHo B ceBepHBIX BiakHBIX oOmacTsx CIIIA ceroT riiaBHBIM 00pa3zoM
TUMO(eeBKy, €Ky COOpHYIO M KocTep. B Apyrux pernoHax B 3aBUCHUMOCTH OT
YCIIOBUH BBIPAIIMBAIOT COPTO AJIENIICKOE, CYJaHKy U ABYKMCTOUHUK
TPOCTHUKOBUIHBIN. B 00macTi Bennkux paBHUH CEHOKOCHI 00pa30BaHbl MECTHBIMHU
37aKaMM, Hanpumep 00po1auoM, OOBIYHO B CMECH C IIPOCOM IIPYTEBUHBIM U
BHIaMU OyTenoya.

IocTossHuEBIE KYJIbTYPHBIC HaCT6I/IIJ_[a 3aCCBAOT ACPHOBHUHHBIMHU 3JIaKAMU, HAITPUMEP
6oponadom Ha ceBepe CIIIA 1 cBUHOpOEM MaibuaThIM, aKCOHOITYCOM CXKaThIM Ha
tore. Ha o/IHOJIETHUX MJTM BpEMEHHBIX MTACTOMINAX IMMPOKO HCIIOIB3YIOTCS OBEC,
MIIEHUIIA, POXKB U CyJaHKa.

Cuitoc moTy4aroT U3 3€JI€HOW Macchl 31aKOBO-0000BBIX TpaBOCMECEH, a TAkKe
KYKypy3bl U COPTO, KOTOpbIE M3MEIbYAIOT M XpaHAT 0e3 I0CTyla BO3/IyXa B
CHJIOCHBIX OaIlHAX MM sMax (TpaHiesx). CHIIOCOM KOPMST CKOT Ha (epMax 3UMOM
HJIK B JPYIruc 1nepuoabl, Korga BbIITaC HEBO3MOXKCH.

Ha 3anane CIIJA ckOTOBOJACTBO OCHOBAHO Ha MCIOJIb30BAHUH IPUPOJHBIX TACTOUII.
BonbumHCTBO pacTylmXx Ha HUX 3J1aKOB 3aCYXOYCTONYHMBBI U CIIOCOOHBI
MOJIBSUTMBAThCA HA KOPHIO, 00ECTIeYrBasi CKOT KOPMOM JaXKe B IIEPHOJ BPEMEHHOTO
MPEKpaIlIeHUs CBOEro pocta. st yiydieHus: PO yKTUBHOCTH €CTECTBEHHBIX
YIOAUM UCTIONB3YyeTCs MOJICEB K MECTHBIM 371aKaM TaKUX BUJIOB, KaK MbIPEH
rpedeHYaThIid, CPEAHUN, pyCCKUi, OyTenoya u3slHas (rjpaMoBa TpaBa) U
KOPOTKOHUCXOAA1Iast, BOJIOCHECI] CUTHHUKOBBIN 1 TTOJIEBUYKA KpuBOBaTasd.
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Kykypy3a

Kykypy3a- Temnomo6uBoe pacrenue. E€ cemena naunmnatot npopactats mpu FOC
JMHTEpecHO, 4TO BCXOAbI MEPEHOCAT KPATKOBPEMEHHBIE 3aMOPO3KH 110 -3C, OCEHBIO
B3pOCJbIE paCTeHUs cpa3y TUOHYT MpH MEpBbIX k€ 3amoposkax. CeTonoOuBas
U JOCTaTOYHO 3aCyXoycToiunBas KyapTypa. BereranmonHblil nepuon jures ot 90
10 150 u Gosbiie cyTok. B phutbliax ¥ CTOJNOMKaX  KyKypy3bl HaWJIEHBI TOPBKHE
JIMKO3UIHbIE BemecTBa- 10 1,15%, canonunsl - 3,18%, no 2,5% xupHoro macna,
KPUNITOCAHTUH, acKOpOMHOBas M MAaHTOTEHOBAas KUCJIOTHI, BUTaMuH K 1 s1p.
Kykypy3Hble pbulblla TNPUMEHSIIOTCS KaK MOYETOHHOE,, )KeTYETOHHOE,
KPOBOOCTAHABJIMBAIOILEE CPEICTBO IIPU JICUEHU N :: XOJIELIUCTUTOB, T€IaTUTOB, ,lIPH
YpOJIOrHYEcKUX 3a00JIeBaHUSX-MOUYEKaMEHHOI Oosie3HH, HedpuTe, oTekax. LleHHoCTh
KyKYpy3HOTO Macja OIpeeNsieTcs TakKe COAepKaHNEM B HEM HEHACBIIIEHHBIX
KUpHBIX kucioT (80%) u docdarngos - 1,5 rua 100 r macna. HenachlmeHHbIe
YKUPHBIE KUCIIOTHI JINHOJIEBAsA, TUHOJIEHOBAs, apaxXyI0HOBAs yHaCTBYIOT BO MHOTUX
MeTabonuueckux rnpoueccax. OHU OTHOCATCS K YMCIYy BEIIECTB, PETYIHPYIOLIMX
oOMeH xonecTeprHa. HeHachleHHBIE )KUPHBIE KUCIOTH 00Pa3yloT C XOJIECTEPHHOM
PacTBOPUMBIE COETMHEHUS U TPENATCTBYIOT €r0 OTJIOKEHUIO COCYUCTON  CTEHKE.
Kykypy3Hoe Macno Ttarke Ooratoi

¢docarugamMu- OMOTOTHYECKH aKTHBHBIMH BEIIIECTBAMH, BXOAAIIMMH B COCTaB
KIETOYHBIX MeMOpaH; 0COOCHHO BAXXKHYIO poJib ocdaTuapl UrpatoT B GyHKIIMH TKaHHU
mo3sra. @ocdaTtupl perymmpyioT coiepkaHue XoJecTeprHa B OpraHu3Me u
CIOCOOCTBYIOT HAKOTUICHHIO OCITKOB.

Kykypy3Hbie pbUIbIla IPUMEHSIOT B KAYECTBE MOUYETOHHOTO CPEJCTBA, PU MOYEUHBIX
KaMHSX, KAMHSIX MOYEBOTIO ITY3bIps, IPH BOCHAIUTEIIBHBIX 3200JIEBAHUSIX MOUEBbIX
IyT€l U OTEKaX Pa3InyHOMN PUPOIBI.

HUcTopusi KyKkypy3bl.

PonuHoil kykypy3sl — siBisercss Mekcuka. s IpeBHMX MEKCHKAHIIEB Mauc ObLI
6oxecTBoM. Fro mobern B Hauvase ce30Ha JOXKIEH MPEACTaBISUIA PAJOCTHOE
BO3BpalllcHUE )KM3HEHHOM CUJIIBL, U 9TO MPa3IHOBANIACh C UTPaMH U MEeCHSIMH. Mauc
TaKOKEe aCCOI[MUPOBAJICS C BECCHHEH 3apeil ¥ ¢ BONIIEOHOM NTHIIeH KBETIalb, MMOIOIIEH
paHo IO yTpaM M YKpPAIIeHHOW BOJILIEOHBIM ONEPEHUEM HCKpSILMECS 3€JIeHOro
[[BETa HAITOMUHAIOIIMM CBEXYIO BECEHHIOIO paCTUTENHHOCTD . [10106HO nieHUIIe Ha
3amnazne uim pucy Ha JlanpHeM BocToke, Manc 4aCTHYHO OCBOOOINII JIIOJICH OT
JMXOPaJ04YHOrO MOKCKa €KEeTHEBHON MUK - KyJIbTypa Manca o0ecrednia YeI0BeKy
W3IULIEK U JOCYT, U3 KOTOPBIX MOXET POAUTHCS LUBUIM3aLUs. BeipanmBaercs Ha
OONBIIMX TEPPUTOPHSAX Y30EKHCTaHA KaK KyJIbTYpHOE pacTeHHE.

CemeiicTBo 1mieiinbie- Liliaceae.

DTO ceMencTBO coepkUT 45 ponioB U okoso 1300 BUI0B, pacipOCTpaHEHHBIX B
yMepeHHBIX obnacTsax EBpazuu, Abpuku u CeBepHO AMEPUKH C

HEMHOT'OYHM CIICHHBIMH IPEJCTaBUTEISIMU B ropax Tpornudeckoit Adpuku u FOxHoi
Amepuku.

LBeTHas Brieiika. Dortorpaduu munelinbix ¢ popyma HERBA.

JluneiiHple — MHOTOJIETHUE TPABSIHUCTHIE JIYKOBUYHBIE pacTeHus. CaMoe BBICOKOE M3
HUX— TUMaJIalCKuii BUA kapouokpunym eueanmckut (Cardiocrinum giganteum)—
JocTUraeT 4 M, a caMoe MaJIeHbKOE — F0’KHOADPUKAHCKUHN UM AHMYC KPOX OMHbIL
(Litanthus pusillus): ero BelcoTa BMECTE C JIyKOBUIIEH BETUUMHON COPOIIMHY
cocTaBiseT Bcero 25 Mm. Cpeau TUIeHHBIX H3BECTHO JBA AMUPUTA. ITO POOOKOOOH
ypeuneesuonwiti (Rhodocodon urgineoides) Ha octpoBe Manarackap u Jiuius OpesecHas
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(Lilum arboricola) B Bocrounoii A3uu. Ho u y HUX MMeeTCs JIYyKOBHIIa, CKPBITas B
MOXOBOM IOKPOBE CTBOJIA JIEpeBa.

CtpoeHue JIyKOBUIL, CITIOCOOBI 00pa30BaHMs 3aMEIIAIONICH JTYKOBHIIBI U IOUSPHUX
JYKOBHYEK U CIIOCOOBI X 3arTyONieHUs Y JHJICHHBIX OUeHb Pa3Ho00pa3Hbl. OOBIYHO
3army0JicHUe JIYKOBUIL TIPOUCXOIUT C MIOMOIIBI0 OCOOBIX BTSTHBAFOIIAX
(KOHTPaAKTUIILHBIX) KOPHEH, TOJICTHIX M COYHBIX. [10 Mepe BBHICBIXaHUSI OHU CKHMMAIOTCS
(YKOpaunBarTCs) B BEPTUKATHLHOM HAIllPaBICHUHU, BTATUBASI 32 COOON JTYKOBHILY, YacTO
Ha 3HAYUTENbHYIO TIyouny. Y mionvnanos (Tulipa) 3amemaromas JTyKOBHIIA
BTSATUBACTCS C TIOMOIIBIO CTOJIOHA 3arTyOJICHUs, BHYTPU KOTOPOTO OHA HAXOJUTCS.
JIyKOBHIIBI TUTICHHBIX MHOTOJIETHHE, COCTOSIIME U3 HECKOIBKUX TOJOBBIX I[UKIOB, HIIH
OJTHOJICTHHE, €KETOTHO BO300HOBIISIOIHECs. M Te v Ipyrue cocTaBJICHBI OJTHUMHU
JIMCTOBBIMH HJIM OJIHUMU HH30BBIMH YCIIYSIMA HJIA COUYCTAHUEM TEX U JIPYIUX; YCIIyr
MOTYT OBITh HIMPOKUMH, 3aMKHYTHIMHU HJTH HE 3aMKHYTBIMH, HHOT/IA Y3KUMH
(ueperruTuaThiMK). KpoMe COUHBIX 3aMmacaromyXx JTUCTOBBIX U HU30BBIX YEIyil, MOTYT
OBITh TJICHUATHIC BIATAUIIHBIC YEIyH, Yallle 3aMKHYThIE, BEPXYIIKAa KOTOPHIX
HAXOJIUTCSl Ha IOBEPXHOCTH M OXBATHIBAET OCHOBAHUE 3€JICHBIX JICTHEB.

VY OHOJNIETHUX JIYKOBHII K KOHITY CE30Ha BETETAIMH BCE YCIIyd OTMHPAIOT, a B CTAPhIX
000JI04KaX OCTaeTCs HOBas 3aMEIAIOIIAs JIYKOBHUIIA, 3aJI0’KUBIIASCS paHee

y OCHOBAHHSI [IBETOHOCA. Y MHOTOJICTHHUX JTYKOBHI] YaCTh YEIlyd OTMHUPAET, TOITOMY
B JIYKOBHIIE HAKAIIJIMBAIOTCS YEIyH 32 HECKOJIBKO JIET UJTH TOJIOBBIX ITMKIIOB.

B roquyHOM 1MKIIE Y pa3HBIX BUIOB UMEETCS ONPEACTICHHOE COOTHOIIICHHE OJTHUX

U Apyrux demyid. Hanbosiee IpeBHUM TUIIOM CIYMTAIOTCS KPYITHBIC, TIOUTH Ha3eMHbBIC
MHOTOYEIIYIHYaThIe JIYKOBHIIbI, COCTABICHHBIC TOJILKO JINCTOBBIMH YEIIYSIMU;
HauOoJee MOABUHYTHIMH, CIICUATN3UPOBAHHBIMH — MaJlOUEIIyif4aThie, eKEeroaHO
BO300HOBJISAIOIIMECS, TIYOOKO 3ajeratonme. JIykoBuIla, mpeacTaBiisiomas co0oit
CTEeIMAIM3UPOBAHHBIN TOOET, UMEET JIBa THIIA BETBJICHHSI: MOHOTIOIUATBHOE

U cuMnoauansHoe. OMpeNeuTh TUTT BETBICHUSI MOXKHO JIMIIh Ha PAHHUX CTAIIHSX
pasBuTHs Tobera. Y MOHOITOAWAIEHOH JTYKOBHIIHI 3a4aTOK TIEPBOTO JIUCTA TTOYKH
BO300HOBJICHHU S OOPAICH K IIBETOHOCY OPIOIIHON CTOPOHOM, 8 Y CHMITOJHATbHON
JTYKOBHITBI — CIIMHHOM Ha/i3eMHbIe IIBETOHOCHBIE CTEOIM OBIBAIOT OOJIMCTBCHHBIC

1 OC3THCTHBIC — CTPEJIKH, WITU IIBETOHOCKL. B mocienneM cirydae Bce JTHCThS COOpPaHbBI
B MIPU3EMHOM Tyuke (OazayibHbIe). JIUCThS 1eNbHBIC, Yallle JIAHIIETHBIC UITH JIMHCHHBIC,
WHOT/Ia CePIICBHUIHBIC M Ha uepelikax (poabl kapouoxkpunym — Cardiocrinum

U opumuoncuc — Drimiopsis), 0OBIYHO C TTapaJUICITbHBIM )KHJIKOBAaHUEM.

L[BeTKM OT MENKUX 0 KPYMHBIX, OJUHOYHBIEC HJIM COOpPAaHbI B BEPXYILICUHBIC COIIBETHS,
00BIYHO KUCTH. [IpUIIBETHUKN OOBIYHO MEITKKE, HEOKPAIICHHBIE, HHOT/Ia OHU B BUJIC
KPYIHBIX 3€JICHBIX JIUCThEB COOpPAHbI Ha BEPXYIIKE CTEOJs (HEKOTOPbIE BUJIBI pAOYUKA,
um gpumunnapuu — Fritillaria, pon seéxomuc — Eucomis). LseTku oboemnonsble,
00BIYHO aKTHHOMOP(DHBIE, PeKe HECKOIBKO 3UTOMOPGHBIE, KaK, HalpuMep,

y KapJIUOKpHUHYMa U HEKOTOPBIX BUJOB U3 poAoB kamaccus (Camassia), psOUMK,
benvsanus (Bellevalia), mycxkapu (Muscari) u nawenanus (Lachenalia). OkoJOnBETHHK
BEHYMKOBHJIHBIH, 13 6 CErMEHTOB B 2 Kpyrax; CerMEHTBI CBOOOTHBIC UITH CPOCIIECS

B TPYOKY; CErMEHTBI Hapy)KHOTO Kpyra OOBIYHO HE3HAYUTEIbHO OTIIH YAIOTCS

OT CETMEHTOB BHYTPEHHEro Kpyra. HekrapHUKi MPUMHUTHBHEIE, PACTIONI0KEHBI

B OCHOBAaHUH CETMEHTOB OKOJIOIBETHUKA (TEAIbHBIC) UITH CeNTaIbHbBIE. ThIUNHOK

6, pacmonoXeHHBIX B 2 Kpyra. HUTH THIYMHOK IPUKPEIIIICHBI K OCHOBAaHUIO CETMEHTOB
WM K TPYOKE OKOJIOIIBETHUKA, CBOOOIHBIE MJIA CPOCIIMECS; MMBUTBHUKU MTPUKPEIIIICHBI
K TBIYMHOYHBIM HUTSM CIUHKOHN UM OCHOBAHUEM U BCKPHIBAIOTCS OOBIYHO
IPOAOJIbHOM 1eNbl0, HHTPOp3HBIE. IIbuTbIIeBbIE 3epHa 01HOO0pO3IHbIe. [ nHELeH
COCTOUT M3 3 CPOCIIMXCSI TIOJIOTMCTHKOB. 3aBsI3b BEPXHSIS, C MHOTOYHCIICHHBIMH WJTH
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HECKOJIbKUMHU OOBIYHO aHATPOITHBIMU ceMsi3auaTKkaMu. L[BeTku IuiaeHbIX yacTo
apoMaTHbI€, C OOJIBIIIMM KOJIMYECTBOM HEKTapa, OMBLISIOTCS Pa3IM4YHOTO Pojia
HAaCEKOMBIMM, a HEKOTOpble — nTuuamMu. [lnox — noxkynunuaxas kopodbouka. CemeHa
MJIOCKUE UJIH IIAPOBUTHBIE.

o crioco0y pacmpocTpaHeHHs CEMSTH JINJICHHBIC Yallle OTHOCSTCS K OaTucTaMm,

y KOTOPBIX CEMEHA paclpoCTPaHSAIOTCS OCPEACTBOM MeTaHUsl. HermpeMeHHbIM
YCIIOBHEM JUIS TAKOTO CIIOCO0A pacCenBaHUS CEMSH SIBIISICTCS MPAMOCTOSUNN, YIPYTHA
K MOMEHTY TIJIOZIOHOIICHUS CTe0eNb, KOTOPBIH pacKauyMBaeTCs OT yIapoB BETpa WIH
KaKUX-JIM0O JPYruX areHTOB U BBIOPAchIBAET CEMEHA, T0J00HO CHApsIaM U3 IpEeBHUX
OCaJHBIX OpyAuid. {711 MHOTHX JHJIEHHBIX — OaJUIMCTOB XapaKTEepPHBI Pe3Kue
U3MEHEHHUS MTOJIOKEHUSI IBETOHOKEK K MOMEHTY IIJIOJJOHOLICHUS, TaK Ha3bIBacMble
KapHnoOTPOIHUYECKUE U3rMOBbl, KOIIa TOPU30HTAJIbH bI€ MJIU 3aTHYThI€ BHU3 LIBETOHOKKH
U3ru0aroTCs TyrooOpa3sHo WM MO IPSIMBIM YITIOM KBEpPXY, MpHAaBas KOPOOOUKe
CTPOTO BEPTUKAIBHOE MOJI0KEHNE, YTO MPENATCTBYET CAMOIIPOU3BOIBHOMY
BBICBINIAHUIO CEMSH. bayuInCThI 3TOr0 THIA HEPEAKO UMEIOT IMCKOBUIHBIE CEMEHA

C AaHEMOXOPHBIMH IIpUcIIOCcOOIeHUsIMUA. OHU IIJIOCKUE, OKPYKEHBI KPbUIOBHIHON
TOHKOM KaliMOM M JIETKO Pa3HOCATCS BETPOM (OAJIITUCTHI-aHEMOXOPHI). Y HEKOTOPBIX
JUJIEHHBIX CEMEHA PACTACKUBAIOT MypaBbU. B cTeOIsIX MM IIBETOHOCAX y 3TUX BUI0OB
cnabo pa3BuUTa MEXaHUYECKasl TKaHb. B oTinuue ot 6aInucToB, y KOTOPBIX CTEOIU
BBICBIXAIOT U JIEPEBEHEIOT, CTEOINM MUPMEKOXOPOB IPH IJI0JaX CIA0CIOT U MOJIETatoT.
CeMeHa 3TUX pacTEHU I UMEIOT HEKHBIE U COUHBIE TPUIATKH — 3JIall0COMBI,
o0pa3oBaHHbIE KPYIHBIMU MaPEHXUMATUYECKUMH KII€TKaMH, OOraThIMH KU PHBIMHU
MacjaaMHy, KOTOpBIE JIETKO OTIEJSAIOTCS OT CEMSIH M ITOEal0TCs MypaBbsIMHU.

CemeiicTBO MUIIEHHBIE COCTOUT U3 JIBYX PE3KO OYEPUEHHBIX MOJACEMENCTB: COOCTBEHHO
qnunetinvie (Liloideae) wu nponeckossie (Scilloideae). IlponeckoBbie HEKOTOPHIE aBTOPHI,
Hanpumep P. {anerpen (1975, 1980), paccMaTpuBarOT Kak caMOCTOSTENIbHOE
cemercTBO cuayunmossie (Hyacinthaceae).

JIuneiiHble — MHOTOJICTHHUE TPABSIHUCTHIC IYKOBUUHBIE pacTeHUs. CamMmoe BHICOKOE U3
HUX — TUMaJIalCKUI BUI KapAMOKpUuHYM ruranTckuil (Cardiocrinum giganteum) —
JOCTUTaeT 4 M, a caMOe MaJIeHbKOE — 10KHOA(PPUKAHCKUI JTUTAHTYC KPOXOTHBIN
(Litanthus pusillus): ero BeicoTa BMECTE C JIYKOBUIICH BEIMYNHON C TOPOIIMHY
coctapJsieT Bcero 25 mm. Cpeau THICHHBIX U3BECTHO JBa AMUGUTA. DTO POIOKOIOH
ypruneeBuaHbIi (Rhodocodon urgineoides) Ha octpoBe Magarackap u JIMius
npesecHas (Lilium arboricola) B Bocrounoii Azuu. Ho u y HUX nMeeTcst TyKOBHIIA,
CKpBITasi B MOXOBOM IIOKPOBE CTBOJIA I€PEBA.

CTtpoeHue JIYKOBUII, CITOCOOBI 00pa30BaHUS 3aMEIIAIOIICH JTYKOBHUIIHI M TIOYSPHUX
JYKOBHYEK U CTIOCOOBI X 3aryOJeHus y JIMJIEHHBIX OUYeHb pazHooOpa3Hbl. OOBIUHO
3ary0JieHue JIYKOBUIL TPOUCXOAUT C MOMOIIBIO OCOOBIX BTATMBAIOIIMX
(KOHTPAKTUIIBHBIX) KOPHEH, TOJIICTHIX U COUHBIX. [10 Mepe BBICHIXaHHS OHU CKUMAIOTCS
(YKOopaunBarTCs) B BEPTUKAIBHOM HallpaBJIeHUU, BTSTMBas 32 COOON JIYKOBUILY, YaCTO
Ha 3HAYUTENbHYIO NIyOuHy. Y TioabnanoB (Tulipa) 3amemaromias JiykoBuIla
BTSATUBAETCS C TIOMOIIBIO CTOJOHA 3arIyOJICHUs, BHYTPU KOTOPOTO OHA HAXOJUTCHL.
JIyKOBUIIBI TUJICHHBIX MHOTOJIETHHE, COCTOSIIE M3 HECKOJIBKUX TOAOBBIX ITUKIOB, UITH
OJTHOJIETHHE, €XKEr0IHO BO30OHOBIISIIONMECs. M Te u Apyrue cocTaBiieHbl OJJHUMU
JMCTOBBIMH HJIM OJJHUMH HU30BBIMH YEIysIMA WJIM COYETAaHUEM TeX U JPYrUX; Yellyn
MOTI'YT OBbITh HIMPOKUMH, 3AMKHYTBIMU WMJIM HE 3aMKHYTBIMU, HHOTJA Y3KUMHU
(uepenuTuaThiMu ). KpoMme COUHBIX 3amacaronmx JUCTOBBIX U HU30BbBIX Yelllyil, MOTYT
OBITH IJICHYATHIE BJIArAMIIHBIC YEIlyH, Yalle 3aMKHYTHIE, BEPXYIIKa KOTOPBIX
HaXOAMUTCS HAa MOBEPXHOCTH U OXBATHIBAET OCHOBAHUE 3€JICHBIX JINCTHEB. Y
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OJTHOJICTHMX JIYKOBHI[ K KOHIlY CE30Ha BEreTally BCE YEllyd OTMHUPAIOT, a B CTapbIX
000JI0YKax OCTaeTcs HOBas 3aMeLAloI@asl JTyKOBHULA, 3aJ0KHUBIIASACS paHee y
OCHOBaHMS IBETOHOCA. Y MHOTOJIETHUX JIYKOBMI] YaCTh YEIlyd OTMHUPAET, 103 TOMY B
JTYKOBHUIE€ HAKAIUIMBAKOTCS YEIyH 3a HECKOJIBKO JIET MJIU FOJI0OBBIX IIUKIOB. B
TOAMYHOM IIUKJIE Y Pa3HBIX BUJOB UMEETCS ONPEACIIEHHOE COOTHOIIEHUE OJHUX U
npyrux yentyii. Hanbomnee qpeBHUM TUIIOM CUMTAIOTCS KPYIHbIE, [TOYTH Ha3eMHbIE
MHOTOYENIyHUaThle JIYKOBHI[bI, COCTaBJICHHBIE TOJIBKO JIMCTOBBIMU YCIysIMH;
Haunbosee MOJBUHYTHIMH, CIICIIMAIN3UPOBAHHBIMA — MaJIOUellyiiyaTble, eKeroJHO
BO300HOBJISIONTMECS, TITYOOKO 3aneratonme. JIyKoBHUIla, MPEACTaBIIION@As OO0
CrellMaIM3UPOBAHHBIN 1OOET, UMEET J1Ba TUIIA BETBJICHHUSI: MOHOIIOUAIBHOE U
cuMmnoananpHoe. OnpeaesIuTh TUIl BETBJICHUSI MOKHO JIMIIb HA PAHHUX CTaIUsAX
pa3BuTHs modera. ¥ MOHONOAWAIBHOM JIYKOBHUIIBI 3a4aTOK I1EPBOTO JINCTA ITOYKU
B0O300HOBJIEHUS OOpALEH K LIBETOHOCY OPIOIIHOM CTOPOHOM, a y CUMIIOIUAJIBHOM
JYKOBULIBI — CITMHHOM .

Hanzemubie iBeTOHOCHBIE CTE0JIM OBIBAIOT OOJMCTBEHHBIC U O€37TMCTHBIE — CTPEIIKH,
WJIM IIBETOHOCHI. B mociieHeM citydae Bce IMCThs COOpaHbl B IPU3EMHOM ITyYKe
(6azanmbHbBIC). JIMCTHS LIENbHBIE, Yallle JIaHLETHBIE UITH JTMHEHHbIE, THOTIA
CepIIeBUIHBIC U Ha Yepenkax (poabl kapauokpuHyM — Cardiocrinum u IpUMHOTICHC
— Drimiopsis), 0ObIYHO C MapaUIEIbHbBIM KUJIKOBAaHUEM.

[IBETKM OT MEJKHX JI0 KPYITHBIX, OJJMHOYHBIC UITH COOPAHBI B BEPXYIICYHBIE COIBETHS,
00bIYHO KUCTH. [IpULIBETHUKN OOBIYHO MENIKIE, HEOKPAILICHHbIE, HHOT/1a OHU B BUJIE
KPYIHBIX 3€JICHBIX JIUCThEB COOpPAHBI Ha BEPXYIIKe CcTeOIs (HEKOTOpPBIE BUBI PsIOUMKa,
unu ¢putuiuiapun — Fritillaria, pox aBkomuc — Eucomis). [[BeTku oGoemorsbie,
00OBIYHO AaKTUHOMOpP(QHBIE, PeXkKe HECKOJIBKO 3UTOMOp(HBIE, KaK, HAIpUMep, y
KapJIMOKpUHYMa U HEKOTOPBIX BUJIOB U3 pojioB Kamaccus (Camassia), psOUUK,
oenbBanns (Bellevalia), myckapu (Muscari) u mameHnanus (Lachenalia). OxomonBeTHUK
BEHYMKOBM/IHBIH, U3 6 CETMEHTOB B 2 KPYrax; CErMEHTbI CBOOOIHBIE I CPOCIIMECS B
TPYOKY; CErMEHTBI HapY)KHOTO Kpyra OOBIYHO HE3HAUNTEIEHO OTIMYAOTCS OT
CETMEHTOB BHYTPEHHEro Kpyra. HekrapHUKH MPUMHUTHBHBIE, PACTIONIOXEHBI B
OCHOBAHHUU CETMEHTOB OKOJIOIBETHHUKA MJIM CENTaJIbHBIE. THIYMHOK 6, pacronoKeHHbIX
B 2 Kpyra. HUTH TBIYMHOK MPUKPETIIICHBI K OCHOBAHHUIO CETMEHTOB HJTH K TPYOKe
OKOJIOIIBETHH KA, CBOOOTHBIC UITM CPOCIIMECS; TTBUTBHUKH TPUKPETLICHBI K
TBIYMHOYHBIM HUTSIM CIMHKOM MJIM OCHOBAHHEM U BCKPBIBAIOTCSL OOBIYHO TIPOIOJIBHOM
IeNbI0, MHTPOpP3HEIE. [IbUTbIIeBBIE 3epHa 0MHOOOPO3AHEIE. [ MHenel cocTouT u3 3
CPOCHIMXCSI MJIOJO0IUCTUKOB. 3aBS3b BEPXHSSA, C MHOTOYMCICHHBIMU UITH HECKOJIBKUMHU
0OBIYHO aHATPOITHBIMU CeMsI3a4aTKaMu. [IBeTKu IUICHHBIX 4acTO apOMaTHBIE, C
OOJIBIIM KOJTMYECTBOM HEKTapa, OMBUISIOTCS PA3IMYHOTO POJa HACEKOMBIMH, a
HeKoTopble — nTunamu. [Tnox — nokynuuuHas kopodouka. CeMeHa MIIOCKUE HIIH
IIAPOBH/IHBIE.

[To cocoby pacnpocTpaHeHUs CEMSIH TUJICHHBIE Yallle OTHOCATCS K Oannucram, y
KOTOPBIX CEMEHA pacnpoCTPaHI0TCsA OCPEACTBOM MeTaHus. HempeMeHHbIM yclioBUEM
JUIS TAKOTO CIOCcO0a paccenBaHUs CEMSH SBJISIETCS MPSIMOCTOSUUM, YIIPYTUid K
MOMEHTY TUIOZOHOIICHUS cTe0elNb, KOTOPBIN packauynMBaeTcsl OT yAapoB BeTpa WU
KakuX-JI10O0 JPYruX areHTOB U BhIOpachIBaeT ceMeHa, 0JJ00HO CHAapsAAaM U3 JPEBHUX
OCaJHBIX opyAuil. J{1s MHOTHX JTHIIEHHBIX — OaJUTMCTOB XapaKTepHbI Pe3Kue
W3MEHEHHUS TOJIOKEHUSI LIBETOHOKEK K MOMEHTY IIJI0JIOHOIICHUS, TaK Ha3bIBAEMbIE
KapIroTPONUYECKHE U3TMObI, KOT/Ia TOPU30HTAIbHBIEC UITU 3arHYThIE€ BHU3 [IBETOHOKKU
U3rubarTCs Tyroo0pa3Ho WUIIM MOJ IPSIMBIM YIJIOM KBEpXY, MpHuaaBas KopoOouke
CTPOT0 BEPTUKAIBHOE MOJI0KEHUE, YTO IPENATCTBYET CAMOIIPOU3BOIBHOMY
BBICHIIIAHUIO CEMSH. baumncThl 3TOro THNa HEPEaKO UMEIOT AUCKOBUIHBIE CEMEHA C
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AHEMOXOPHBIMH TprcIiocobaeHusIMI. OHM TTOCKUE, OKPY)KEHBI KPBIIIOBUTHON TOHKON
KaiiMOIi U JIETKO Pa3HOCATCS BETPOM (OaLTUCThI-aHEMOXOPBI). Y HEKOTOPBIX JIUJICHHBIX
CeMEeHa pacTaCKUBAIOT MypaBbU. B cTeOIIX MM IIBETOHOCAX Y ATHX BHJIOB CI1a00
pa3BHUTa MexaHU4eckas TKaHb. B oTiandue ot 6auIncTOB, y KOTOPBIX CTEOJIN BBICHIXAIOT
U JICPEBEHEIOT, CTEOIM MUPMEKOXOPOB MPH IJI0/IaX CIA0CIOT U MOJIETaroT .

CeMeiicTBO JIyKOBbIE

K cemelicTBy mykoBble oTHOCHTCA 32 poja u npumepHo 750 BuaoB. B mupe
€CTECTBEHHO MPOU3PACTAIOT U KyIbTUBUPYIOTCS 313 BUIOB, OTHOCILMXCSA 2 pojam, U3
kotopeix 310 npuHamnexat poay Jyk. Haubosnbiuero pasBuTus U pasHooOpaszus
JYKOBBIE JOCTUTAIOT B CEBEPHOM MOIyImapuu. Bee iykoBbIe- TpaBsSHUCTHIC
JYKOBUYHbIE WM KOPHEBUILHBIE MHOTOJIETHUKH, MHOTAA ddemepounabl. JIuctes
MpeJICTaBUTENICH ceMeiicTBa OOBIYHO TPUKOPHEBBIE, Oe3YepeIlKoBbhIe, Y3KHE,
JUHEHHBIC ,MHOT/IA TyAJaThie WJIH TPyOUYaThle BCICICTBUH pa3pyIICHUS] BHYTPCHHEH
napeHXuMsl . [[BeTKH 10 1BETeHUS

3aKTIOYEHBI B MJICHOYHBIN Y€X0J , KOTOPOE PacIoiaraeTcsi Ha BEPXYIIKe Oe3IMCTHOT
nmoGera, 9acTo UMEHYEMOTO IBETOYHOU CTPENKON. OKOJOIBETHUK IMIECTHWICHHBIH,
JOTTN €ro cBOOOHBIEC UK MPU OCHOBAHUH CHIASHHBIE, pacoNiaraloTcs B 2 Kpyra.
JINCTOYKM OKOJIOBETHUKA OKpAIllCHHBIE, ¥ TOT/Ia OH BEHYMKOBH/IHBIN, WITH IJICHYATHIS
¥ HEB3pavHbIC, M TOTJA OH YaIllCYKOBUIHBIA. TBIUMHOK 6, OOBIYHO CpPACTAIOIMMXCS C;
OKOJIOIBETHUKOM. [ MHeIIeH IIeHOKapIHBIN, U3 3 CPOXIIMXCS MEXKTY CO00i
TIJIOJIOJTUCTHUKOB, 00pa3yroX BEPXHIOK TPEX- UM OJJHOTHE3IHYIO 3aBS3b C
HECKOJIbKMMH WJIM MHOTHUMH -ceMsizauatkaMu . CTo0uK OIMH, peliblie 1enbHoe. [lnon-
[[EHOKAPIIHii: Yallle BCEro BCKPhIBAOIIAsCs KopoOouka. CeMeHa Melkue, ¢ 0OUITbHBIMU
JHJIOCTIEPMOM W MAJICHBKHM 3apOJIbIieM. B IBETKaX JYKOBBIX HMEIOTCS
IIeJIeBU/IHbIE HEKTAPHUKHU, paclojararoipecs: B CTeHKaX MIOAOIUCTHUKOB. OHU
HEPEJIKO BBIICISIFOT OOMJIBHBIN HEKTap MPUBJICKAIONMN Pa3HOOOPa3HBIX HACEKOMBIX,
CIOCOOCTBYIONMX MEPEKPECTHOMY ONBUICHUIO. J[JI1 JYKOBBIX JIOBOJIBHO
XapaKTepHO TakK: Ha3bIBaeMoe «KHUBOpoxkaeHUue». CyTh €ro 3aKII04aeTcsi B TOM| UTO B
COLIBETHUSX IPU OCHOBAHWHU IIBETOHOKEK 00pa3yeTcsi HeOObIME JIYKOBUUKU. DTH
JYKOBUYKH ,0T1a/1ast ¥ YKOPEHSSCh, MAIOT  HOPMaJbHO pa3BUTHIE pacTeHus. [lomobHOE
<GKMBOPOKJIEHHE» OYeHb 0OBIYHO, HAIPUMED, 1711 YECHOKA, KOTOPBIN MOYTH HE
pa3MHOKaeTcsi ceMeHaMu. MHOTHE JTYKOBBIE COZEpIKAT CEPOCOIepKAIME COSTUHEHUS -
TUATUTIIACYIbGOU ¥ TUATUTHIITPUCYABGUT , OPEACIISIONIE CIIeIN (PHIeCKIit
JYKOBBIW WJIM YECHOYHBIN BKyC U 3amax. Kpome Toro, B JTyKOBBIX HalICHBI
CTEpOU/IHbIE CAaIOHUHBI. JIYKM Kak KylIbTYpHBIE PACTCHUS COMYTCTBYIOT YEJIOBEKY C
TITyOOKOW JPeBHOCTH. [lOMyIIpHOCTH JTyKa M YeCHOKA KaK IEHHBIX MUIICBBIX U
JICKApCTBEHHBIX PACTEHHH 00IIEN3BECTHA. B MUPOBOM CEIBCKOM XO3SHCTBE MIMPOKO
BO3/IEJIBIBAIOTCSA JIYK-0aTyH pojoM u3 Kutas, qyk- mapeil | IHUTT- JIyK, pOJUHA
KOTOpBIX -3amnaaHas EBpomna.

Bce myku, mOMUMO OTJIMYHBIX BKYCOBBIX Kau€CTB, XOPOIIME BUTAMHUHOHOCHI,
coJieprKalme TIIaBHbIM 00pa3oM BuTamuH C. VI3BECTHBI Takke MX OaKTePHUIUTHBIE
CBOICTBA, UCIIOJIb3YEMbIE B COBPEMEHHOM MEIUIINHE.

Mopsinoxk nuinenHbIE.

DTOT nopsaaok o0veauHseT 9 cemericTB. Hanbonee oObIuHBI B HaleH duiope
IPEICTaBUTEIN CEMEMCTB JTMICHHBIX U UPUCOBBIX.

W3 mpyrux ynomuHaem HEOOJBINOE CEMENCTBO METTAaHTHUEBHBIX, K KOTOPOMY OTHOCSTCS
poJibl ueMepuIia u 6e3BpeMeHHHK. )11 UPUCOBBIX XapaKTEPHBI MSICHCTHIC KOPHEBHIIA
WJIM JTYKOBHUIIA; 3aBsi3b Y HUX HUXHss. Hanbonee n3BecTeH poJ UpUC, Ull| KaCaTUK,
PST BUJIOB KOTOPOTO KYJIBTHBUPYETCS HA KITymOax.
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Jlexnus Nel8
Tema: OcHOBBI (pUTOLEHOJIOITNH, FeOrpad MM U IKOJIOTHH PACTEHHUIA.
Hedan: O3HAKOMUTH CTYJACHTOB C OCHOBHBIMH OHSTHSIME Teorpaduul pacTeHHH,
oInucaTh LEJH U 3a/1auu reorpaduu,puToIEeHOIOTHN PACTEeHHH. DKOJIOTHSL.
ILnan:
1.Cytb dutoreorpadum.
2.Xoponorusl.
3.IloHsATHE O KOCMOIOJIUTAX.
4. PacrnipeiesieHre MECTOHAXOKICHUH.
5.Y4enue o quiopax apeayioB.
6.Pa3zHOBUIHOCTB reorpaduieckux 3JIeMEHTOB
7.DAOPUCTUUECKU I KOMILJIEKC.
8.271eMEHTBI KOJIOTUH PACTCHUHU
9.0OCHOBHBIE TOHSATHUSL.
10.PazHOBHAHOCTH cpell OOUTaHUS.

Bomnpocs! aj1s1 camonpoBepku:

1.Uro sBasieTcss otpacipio reorpaduu  pacTeHUu? -
DUTOXOPOIOTHS.

2.Kak Ha3pIBaeTcs oTpacib reorpaduu pacTeHUH U3ydaroIast
¢dmope1? - dnopuctrueckas reorpadus pacTCHUU.

3.3 CKOJBKMX OCHOBHBIX pa3leloOB CKJIaJbIBACTCs
reorpadusi pacteHun?

4.Kak Ha3pIBaeTcs yueHue 00 apeanax? - XOpoJorusl.

5.Kak HazpiBatoTcs HeOonblMe, yAaIeHHBIE OT TIIaBHOTO
apeasna ¢parMeHThI? - DKCKIIaBBI

6.Yto Takoe BukapusMa? - ITO ABJICHUE 3aMEILCHUS] OJHOTO
ONM3KOTO BHJIJA IPYTHM.

7.Kak yacTo Ha3bpIBaIOT LIMPOKO PaCHpOCTPaHEHHBIE BUIbI? -

DBTUXOPH.

8.Uro HazpiBaercs ¢uopoi? - Druopoit HazbIBaeTcs ?
COBOKYMTHOCTBH BHUJIOB paCTEHMI, OOUTAIONMX HA JAHHOUN
TEPPUTOPHUH.

9.Yto moppa3ymeBaeTcst ToOJ KOHKpeTHOH (mopoii? -COBOKYTHOCTh BUIOB,
BCTpEUArONMXcs Ha 0ojiee UJId MEHee OJHOPOTHOM ,reorpaduyuecKkd
OTPaHMYEHHOM YJacTKe 3€MHOM IOBEPXHOCTH

10.Kak Ha3pIBarOTCA BUJIbI, BO3HUKIIME Ha JAHHOU TEPPUTOPUU? - ABTOXTOHHBIE.

I'eoGoTanuka — pazzen OMONOTUMU Ha CThIKE OOTaHMKH, Teorpaguu U SKOJIOTUU. DTO
HayKa O pacTUTENBHOCTH 3eMJIM, O COBOKYITHOCTH PACTHTEIBHBIX COOOIIECTB
(duTO1IEHO30B), UX COCTaBEe, CTPYKTYpE, IMHAMUKE B IIPOCTPAHCTBE H BPEMEHU Ha BCe
TEPPUTOPUU U aKBATOPUHU 3EMIIH.

Tepmunonozusn

B  oreuectBeHHON ~ Hayke Teo0OTaHMKa  paccMaTpUBaeTcs Kak  CHUHOHHUM
¢uToneHoNOTMU. OTH JIBa HAMMEHOBAHUS WCIOJIB3YIOTCS MapaielbHO U 00a
JOCTaTOYHO pAaNpoOCTpaHEHbl. TepMHH <«Te00O0TaHHMKa» MOAYEPKUBACT 3HAYCHHE
OPUPOIHON cpeabl (MOYB, KIMMaTa U T. .) JUIsl OpraHu3aluu (pUTOLEHO30B, TEPMUH
«(pUTOLIEHOJIOTHSD MPOU30ILEN OT 0OBbEKTa U3yYeHUsI HAYKH — (PUTOLIEHO30B.
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B eBpomeiickoii Tpamuuuu 0oJjiee pacIpoCTpaHEH TEPMUH «(PUTOCOIUOIOTHS,
KOTOPBI TMOAYEPKMBACT B3aUMOOTHOIICHHS MEXAY PpACTCHHSMH KaK OCHOBY
OpraHu3aluu ¢uTOLIEHO30B, IOJpa3eIIAeTCs Ha  (QUTOLICHOJNOTHIO, |
duTonieHoXoposoruio  (reorpaduio  pacTeHUN) H  HCTOPUYECKYID TE€0OOTaHUKY.
QDUTOIEHONIOTUSI U3y4aeT OCOOCHHOCTU CIOKEHUSI PACTHUTENBHBIX COOOIECTB, WU
(DMTOIEHO30B, MX TUHAMHUKY H KIACCH(UKAIIHIO.

TepmuH «reoboTaHMKa» OBLT mpeayokeH B 1866 roay OAHOBPEMEHHO PYCCKUM
O0oranukom u mouBoBeaoMm . U. Pynpexrom (1814—1870) wu aBcTpuiickum
6oranukoMm A. I'puzebaxom (1814—1879). Tepmun «puromenonorus» — B 1918 romy
ascrpuiineM X. I'amcom.

Ilpeomem u3yuenus

Haunbonee oOmee noHsTe reoOOTAaHUKU U MpEAMET €€ M3Yy4eHHS — PacCTHUTENbHbIN
IIOKPOB — 3TO BCSI COBOKYITHOCTb pacTeHUH 00pa3ylollX pacTUTEIbHbIE COOOIIECTBA
pasHBIX THUIIOB PACTUTENBFHOCTH B TMpeAeiax OINpeneJEHHOTO YdJacTKa 3€MHOM
IIOBEPXHOCTH BHE 3aBUCHMOCTH OT €TO BETMYNHBI. PaCTUTEIBbHBIN ITOKPOB PACWICHSIOT
Ha OTJENbHbIE MPOCTPAHCTBEHHBIE €IMHULIBI — (UTOIEHO3bl. DUTOIEHO3 —
pacTUTENbHOE COOOIIECTBO, B IMpEJETax KOTOPOTO PACTUTENBHBINA IOKPOB HMEET
CXOJICTBO TO (NIOPUCTHYECKOMY COCTaBY, CTPYKTYpe, B3aHMOTHOLICHHSM MEXIY
pacteHusMH-coobuTaTensiMu. COBOKYITHOCTh (MTOLIEHO30B OTJIEJIbHBIX PETMOHOB UJIH
paliloHOB  3eMHOW  TOBEPXHOCTU  HA3bIBAIOT  PACTUTEIBHOCTHIO  (Hampumep,
pactuTensHOCTh EBpOITBI, pacTuTenbHOCTH MOCKOBCKOW 00JacTH | T. 11.).

OCHOBHOW TaKCOHOMHHUYECKOW EIUHHIIEH B TE€OOOTAaHUKE SBISIETCS PACTUTEIIbHAS
accommanus. [lo II. ®@. Jleticne (1966 T1.) «accomumanusi — dTO HaWOOJee MeENKas,
XOpOINo yhnaBiuBaemas (U3HMOHOMUYECKAs EAWHHUIIA PACTUTEIBHOTO TOKPOBA; 3TO
COBOKYIMHOCTh YYaCTKOB PacCTHUTEIBHOCTH, UMEIOIMX OJMHAKOBYIO (MM3MOHOMUYHOCTD,
CTPYKTYpPY, BHJIOBOM COCTaB, PACMOJIOKEHHBIX B CXOJHBIN YCIOBHUSIX MECTOOOUTAHUS.
Takum 00pazoMm accoluamus — 3TO CXOJHBIE COOOIIECCTBA PACTEHUM. AcCCOIMALNU
(DUTOLICHO30B OTJIMYAIOTCS PSJIOM TPU3HAKOB — BHAOBBIM U (WIOPUCTHUECKUM
COCTaBOM, SIPYCHOCTBIO, OOMIIMEM BUOB, MPOSKTUBHBIM MTOKPHITHEM, KOJTUUECTBEHHBIM
COOTHOIIIGHUEM BHJOB. AcCOIMalMU OOBEAMHSAIOT B TPYIIBI aCCOIUAIUNA, TPYIIIBI
accommanuii — B (Qopmanuu, ¢dopmanuu — B KiIacchl GoMalMi W THUIIBI
PacTUTEIBHOCTH.

Konuenuuu opzanuzauuu pacmumesibHo2o0 nOKpoea

PazButne QuroneHomorn B XX CTOJCTHH XapaKTePHU30BaJIOCh HAIMYUEM JIBYX
POTHBOTMOJIOXKHBIX KOHIEHIIUH MPUPOIBI PACTUTEIILHOTO MOKPOBa. DTO 00YCIOBHUIIO
pa3NMYHbIE TYTH W3Y4EHHUS PACTHTEILHOCTH B 3aBHUCHMOCTH OT MPEANOYHTACMON
koHuenuuu. [lepBas — KOHIENIHS JAWCKPETHOCTH PACTUTENBHOTO IOKPOBA —
paccMaTpuBaeT COOOINEeCTBA KaK peajbHbIe, 00BEKTHBHO CYIIECTBYIOIIME UCTOPUUECKU
00yCIIOBIICHHBIE €AMHUIIBI, OTJCIEHHBIC OJMH OT JAPYroro Ooyiee Wik MEHee TOHKUMU
TpaHHUIIAMH. DTO KOHIICTIIHMS MOJyYHJia NIMPOKOE PAaCIHpOCTpaHEHUE Ha HAYaIbHBIX
snanax pa3Butus ¢purorneHonoruu 1910-e-1950-e roap! u cBsizaHO ¢ UMEHAMU BEYIIM X
reoborannkoB Toro BpemeHu — ®. Kiemenrtca (CIHA) u B. H. CykauéBa (Poccus).
Co00IIecTBO paccMaTpUBAETCsl KaK HEKHI aHAJIOT OpraHu3Ma ¢ OTHOCHTEIIBHO JKECTKO
JETEPMUHUPOBAHHOMN CTPYKTYPON U AMHAMUKOU.
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Bropass koHuenuus — KOHLENIUs KOHTHHYyalIu3Ma — paccMaTpUBaeT (PUTOLIEHO3bI
KaK YCJIOBHOCTH, MCKYCCTBEHHO BBIJCJICHHBIE M3 PACTUTEIBHOIO KOHTHHYyMa. OHa
Hayaja BBITECHATh KOHIIEMUMIO TUCKpETHOCTH ¢ 1950-X romoB. DTO KOHIEMIUsA
OCHOBBIBAeTCS Ha WHJMBUIYAJUCTUYECKON THIOTE3e, BIEpBbie CPOPMYIHPOBAHHOMN
pycckum ydeHbiM JI. . Pamenckum B 1910 romy. CyTh 3TOH THUNOTE3bI B TOM, YTO
KOKIbIM BUJ CHEUM(PUUYEH [0 CBOMM OTHOIICHHMSM K BHEIIHEW cpele U HMEET
9KOJIOTMYECKYI0 aMILUTUTYAY, HE COBMAJAIOIIEH MOJHOCTHIO C aMIUIMTYIAMH JPYTHX
BUJIOB (TO €CTh KaKAbIH BUJ pacHpeleNeHHBbIH <«WHIAMBUIyaTIHCTHYECKNnY). Kaxmoe
COOOILIECTBO ~ OOpa30OBBIBAIOT  BHUJABI, JKOJOTMYECKHUE  aAMIUIMTYIbl  KOTOPBIX
MEPEeKPBIBAIOTCS B JIAHHBIX YCIOBUSX cpeabl. [Ipu cmeHe kakoro-HuOyab gakropa wiu
Ipynnsl  (aKTOpOB IOCTETIEHHO YMEHBIIAIOT OOrarcTBO M MCYE3al0T OJHU BH/JIBI,
HOSIBJISIFOTCS. M YBEIMYMBAIOT OOraTCTBO ApPYrv€ BUJbI, U TAaKUM IYTEM CBEpLIACTCS
mepexoj OT OJHOTO THUIa PACTUTENBHBIX COOOIIECTB K JApyroMmy. Baunay
cnenupUIHOCTH (MHAUBUAYATBHOCTH) SKOJOTUYECKUX AMIUIUTYJ BHJIOB 3TH CMEHBI
IPOUCXOAAT HE CHUHXPOHHO, M TNPU IOCTENEHHONM CMEHE Cpelbl PacTUTEIbHOCTH
U3MEHSIeTCsl Talke MocTeneHHO. [IoToMy OOBEeKTHBHO CYIIECTBYIOIMX COOOILIECTB C
JETEPMUHUPOBAHHOMN CTYKTYpOH M JUHAMHUKOU BBIIEIUTH HEBO3MOXKHO.

CeromHs cuMTaeTcs, 4TO pPACTUTEIbHBIH IOKPOB TPEICTABIsET COOOW CIIOXKHOE
€IMHCTBO JUCKPETHOCTH M KOHTHHYAJIBHOCTH. B cy0OOpeanbHbIX U OOpeabHBIX Jiecax
CTENEeHb AWCKPETHOCTH BO3pPACTaeT; HA JIyrax, B CTEMsIX, TPOIMMYECKHUX JIecax OHa
YMEHBIIAETCS U BO3PACTACT CTENEHb KOHTUHYAIbHOCTH.

Pa3zoenvt 2eooomanuxu

e 00m@s reobOTaHNKA

o o O O O O

O O O O O

M3ydeHHUE CTPYKTYPhl PACTUTEIBHBIX COOOIIECCTB

M3ydeHUe JUHAMUKA PACTUTEIBHBIX COOOIIECTB (CHHINHAMMKA)

KIaccu(UKAIUs PaCTUTEIBHBIX COOOIECTB (CHHTAaKCOHOMMS)

reo00TaHUYECKOE pailOHUPOBaHKE U KapTorpadupoBaHue;

WHJUKAIUOHHAs Te00O0TaHWKa WIM (UTOWHIUKAIUS — WHAUKAIHUS (AKTOPOB
Cpelbl Ha OCHOBE PACTUTEIIBHOCTH

yacTHasg re000TaHHUKa

TYHJPOBEJICHUE

00JIOTOBEEHIE

JIECOBE/ICHUE

JYTOBE/ICHUE

PacTHTEIBLHOCTD APUIHBIX TEPPUTOPHI

I'eorpa¢gus Pacrenmii
I'eorpadus pactenuit, putoreorpadus, pasmen OOTaHUKU U

¢usnueckoil reorpaduu, M3ydaronmi reorpaduueckoe pacHpoCTpaHEHHE PACTEHUM.
OcHoBHbIE 00beKTHI I'. p.: apeanst BUIOB 1 00Jiee KPYIHBIX CUCTEMATUUYECKUX €JUHUIL,
a TaKKe @ropbl — COBOKYIIHOCTHM BHUJOB PACTEHMU, HACENAIONMX Ty WU HHYIO
tepputoputo. Otpacneio ['. p., choeuuanbHO U3ydalOlleW apeanbl, SBJSETCS
dutoxoponorus.  duopbl  u3ydaer  duiopuctuueckas [.  p.  3aBUCHMOCTH
pacnpoCTpaHEHUsI PACTEHUW OT YCIIOBUM BHEIHEW Cpeibl — MPEeAMET UCCIEAOBaHUS
skojornueckoi I'. p. OpHako BblAeneHue €€ B 0cOOyI0 OTpacib YCIOBHO, ITOCKOJIBbKY
u3ydeHue apeasioB (quiop HEHU30ekKHO BKIIOYAET PACCMOTPEHUE IKOJIOTHMUYECKUX
BorpocoB. [Ipu mmpokoi TpakToBKe . p. K 00IaCTH KOMIETEHIIMU KOJIOTHYeCKoM I
pP. OTHOCST TaKKe pPacTUTEIbHBIE COOOINECTBA M UX paclpelesieHue M0 MOBEPXHOCTH
3eMiIi, HBIHE CIYKaIlMX MPEeIMETOM CaMOCTOATENbHON OOTaHWYECKOM IUCIU IITMHBI
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— eeobomanuku, wmu ¢utoneHosoruu. Ocob0 BBIACISIIOT HMCTOPUUYECKYIO, HJIU
TeHeTHYEeCKyto, I. p., IpeaMeT KOTOpOH — HCTOpHS pa3BUTHUS (UIOp 3€MHOIO MLIapa,
pacceiieHuss pacTeHUM W Tp. B CBS3M C OOIMM SBOJIIOIMOHHBIM Pa3BUTHEM;
pacTUTENBHOIO MUPA U UCTOPUEH 3EMITH.

OnemeHTHl I'. p. (cBeaeHMs O paclpelelieHuN pacTeHUH B ; Pa3HbIX CTpaHaX) MOXKHO
HalTH y)K€ B TpyAax y4E€HbBIX

antuuHoro mupa (Teodpact). bonee KOHKpPETHBIN XapakTep OHU TpUOOpeTaroT B 18 B.
B Tpydax TakWX HaTypalucToB, Kak (panmysckuii Goranuk XK. II. ne Typuedop,
uBeackuil yuéusiii' K.JIunneit, pycckuii akanemuk I1.C.ITannac u ap. Ctanosnenue I'.
p. Kak 0coOOW OTpaciii 3HaHHS IMPOMCXOIUT Ha pyoeke 18 m 19 BB. u cBs3aHO C
nMeHamMu Hemeukux HartypanmucrtoB K. BunbnenoBa um A. I'ymbonpara. Hawamo
cucreMatu3upoBanuio (uop ObUIO MOJIOKEHO  Tpyaamu gatckoro yuénoro U. Ckoy
(1822). 3HaumTenbHBIM BKIAA B: HW3YYCHHE apeajioB | dmop ¢ aHamM3OM
9KOJIOTUYECKUX  (DAKTOpPOB, OOYCIOBIMBAIONMX HUX pa3BuTHe, caenan (1855)
nBernapckuii 6otaHuk A. Jlekanaons. IlpeuMyiiecTBEHHO 3K010T0-TreorpaduyuecKuit
Xapakrep HMeeT O0030pHBIM Tpyn Hemeukoro yuéHoro A. I'puzebaxa. Y. [lapBun
UCIIONB30BANl  Teorpaduyueckoe  pacnpoCTpaHEHHE OpraHu3MOB KaK OJHO U3
JIOKa3aTeJIbCTB MX DBOJIIOLIMHU, CO3/1aB 3TUM HOBYIO: NPUHIUMHAIBHYIO OCHOBY
JUIIPaCCMOTPEHHU S BOIIPOCOB HcTOpUM pa3BuTHS (uop u dayH. Ha oraenbHBIX
npuMepax OH TIOKa3al BO3MOXHBIE CIICHUS KOHKPETHBIX (puToreorpaduaeckux
BonpocoB. Mneun JlapBuHa Hauu NnpuMeHEHHE B OOTaHUKO-reorpauyeckux Tpyaax
anrumiickoro yuénoro JIxk. [I. T'ykepa, amepuxanckoro Ootanuka A. I'pes u np.
Bonbioe 3HaueHue A1 BHEAPEHUS MCTOPUKOB IreHeTudyeckoro meroaa B I'. p. numenu
TPyObl HEMeUKoro OoTaHMka A. DHIVEpa, pPacCMOTPEBLIETO pPAa3BUTHE apeajioB
pacTeHMH W (UIOp 3€MHOr0 Iapa B MCTOPUYECKOM IEpPCIEeKTUBE, B CBS3U C
Te0JIOTMYECKON HCTOpHEl 3emiu.

B ocemeHun reorpauueckoro pacrnpocTpaHEHUs pacTeHUH U (PIOPHUCTHUECKUX
xomiuiekcoB EBpomelickoit yactu CCCP u KaBkaza, Cpenneit Asum, Cubupu u
JHanpHero BocToka Bemyiiee MecTo 3aHMMAIOT TPYAbl PYCCKUX; (IOPEBOIIOLMOHHBIX)
u coBeTckux Yyu€HbBIX — A.®D. Munnenaopda, ®. 1. Pynpexra, K. . MakcumoBuua,
C. N

Kopxunckoro, A. H. Kpacnosa, II. H. Kpeutosa, H. 1. Ky3uenosa, B. JI. Komaposa, a
3arem H. W. BaBummoBa, MI. M. KpamenumnaukoBa, A. H. Kpunmrodosuua, E. B.
Bynega, A. A. I'poccreiima, M. I'. TlomoBa, M. M. WUnpuHa u MHOTHX JAp. B Tpymax
3TUX Y4EHBIX OOOCHOBAHO OOTaHMKO-Teorpaduueckoe pallOHUPOBAHUE TEPPUTOPUU
CCCP u OGonee peranibHoe —''4. OTHENbHBIX €€ yacTed, MPOCIEKEHbl M3MEHEHMS
00TaHMKO-TeorpaiecKiX COOTHOIICHUM Ha MPOTSHKEHWHM KaiiHO30s. B mpomaranzae
3HaHUM 1Mo I'. p. 0COOEHHO OOJBINYIO POJIb CHITPAIA TPyl pycckux yd€HbIx A. H.
bexeroBa. A. H. KpacnoBa, H. 1. Ky3neuosa u ap.

N3yuenne 3akoHOMEpHOCTEH Treorpaduyeckoro pactupoCTpaHEHHs] pPacTeHUN HMeeT
Oospllloe 3HA4YE€HHWE JUId TI03HAHUS 3aKOHOB SBOJIOIUM PACTUTEIBHOIO MHpA
BCJIEJICTBUE, €€ Hepa3pblBHOH CBs3u ¢ reorpadudeckuMu IuddepeHInpOBaHHBIMU
YCIOBUSIMM BHeIHeW cpensbl. [Ipakrnueckoe HadyeHue [.p.cBSA3aHO C paclpeHHEM
ACCOPTUMEHTA  MCIOJb3YeMBIX  YEJIOBEKOM  DPACTEHMH, pELIeHHMEM  BOIPOCOB
MHTPOIYKIIUHU U aKKIMMaTU3alu1 MOJE3HBIX PACTEHU, HAIIPABJIEHUEM IIOMCKOB HOBBIX
00BEKTOB MCIOJIb30BAHUSL.

W3yueHnne apeasoB pacTeHMIl BaXKHO Kak JUIsl YACHEHMs 3aBHCHUMOCTH HX
pacnpoCTpaHEHHUs] OT COBPEMEHHBIX YCIOBHUM, Tak M Uil BOCCO3JAHMUS HCTOPUHU
pacceneHus BUA0B U GopMupoBaHus quiop. YepTsl apeana KaxJI0ro BUJia B OCHOBHOM
OTIPEIENISIIOTCS KIIMMAaTHYECKUMH YCIIOBUSAMM; €T PACIPOCTPAHEHUS YACTO 3aBUCST
OT TIOYBEHHBIX YCIOBHUM, a TaKKe OT MPHUCIOCOOJIEHHOCTH MPUPOJBI pPacTEHUH K
YCIIOBUSIM  OIpEAENEHHBIX (UTOLIEHO30B (HalpuMep, pacTeHHs Ta&KHBIX JIECOB,
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BEPXOBBIX 00J0T W T.1.). [lpu m3ydeHun apeasoB poaoB (B OCOOEHHOCTH OoraThIxX
BUJIaMH ) BCKPBIBAETCSl HEPABHOMEPHOCTh PAaCHpeieNieHUsI BUI0B B IIpeJiesiaX pOJJOBOIO
apeasia. YacTb MOCIEIHEro IJe COCPEIOTOUYMBAETCS HaWOOJbIlee KOJTUYECTBO BHUIOB,
4acTO Ha3bIBAETCs LIEGHTPOM paclpocTpaHeHus pojia.B onpeaenéHHbIX caydasx 3TOT
«IIEHTP» MOJKET COBMNAaJaTh C TEPPUTOPHEH MEPBOHAYAIBHOIO PA3BUTUS M3y4aeMOro
poma (UEHTp TPOUCXOXKICHHS). B 1p. ciaydasx MHOTOYMCICHHOCTh BHJIOB
CBUJIETEIILCTBYET O PACLBETE POJa, JOCTUTHYTOM OTHOCUTEIFHO HEJaBHO BCIIEJCTBUE
KaKuX-7100 OJIaronpusATHBIX JJIsl HEro YciaoBHM (BTopuuHble weHTpel). T. o.,
UCCIIC/IOBAaHME apeaioB POJOB M 0o0jiee KPYMHBIX B TAaKCOHOMHYECKOM OTHOIICHUH
TPYII BaXHO /ISl TOHUMAaHUSI UX UCTOPUH.

W3yuenne duiop 3emMHOro 1mmapa TpeOyeT Tpexae BCEro MPOBEACHHS HX
WHBEHTApHU3AIHH, T. €. YU4€Ta BCEX BHJIOB pacTeHUH (IPaKTHUYECKH BHUJOB BBICIIMX
pacTeHHil — CeMEHHBIX U ManOPOTHUKOOOPA3HBIX), IPOU3PACTAIONMX HA TEPPUTOPHH,
dmopa koropoit wu30paHa B KadecTBe OOBEKTa W3ydeHUs] (MaTEpUK, OCTPOB,
roCyJapcTBO UWJWM €ro 4YacTh, OOTaHHKO-Teorpaduueckas o0sactb W T.IL.).
WuBenTapuzanueil  BbISBISETCS — oOWmas  YMCIEHHOCTh  BHUJOB  QUIOpBHI, HX
pacripesielieHueMeXy Ppa3IUYHbIMU CHUCTEeMaTHYecKuMH; Tpynmnamu. Ilokazarenem
OoratcTBa (QUIOPHI CIYXKHT OOIIAs YMCIEHHOCTh BUJIOB PAaCTCHHH (HAa COM3MEPUMBIX
TEPPUTOPUSIX BBUIY HEBO3MOXXHOCTHM CpaBHHMBATh (WIOpHI Ha TEPPUTOPUSX, PE3KO
Pa3NMYAONMXCS pa3MepaMH, TPEMIOKEeH P (GopMys, MO3BOJSIONMX BBIYHCIIHTH
kod3(purineHT 6orarctBa (NIOpPHI, UCXOS W3 YUCICHHOCTH BUJOB M TIJIOIIAIA CTPAHBI
(o6mactu u ap.). HexkoTopble OOTaHMKU A7l CpaBHEHHS (MIOp MOJB3YIOTCA JaHHBIMHU
MHUHUMAJIBHBIX TI0 TUIOIAAM OOTaHHKO-Teorpaduyueckux pailOHOB (KOHKPETHBIC, WIIH
aleMeHTapHble, ¢uiopbl). B BbICOKOapKTHYECKHX pailOHaX YHCIEHHOCTh BHUJIOB
KOHKpeTHBIX quiop kojebnercs ot 20 no 90—100. B TaéxHoii 30He OHA BapbUpyeT OT
450 mo 700, B 30HE MIMPOKOJIUCTBEHHBIX JecoB nocturaet 1000 BuI0B, Ha TOOEPEKBE
CpenuzemHoro mopss U B 3akaBkazbe — 1300—1500 BumoB. B OGorarbix nmecamu
TPOIMUYECKUX CTpaHaX 4Kucio 3To Bo3pacTtaeT 10 2000, nocTuras B HEKOTOPBIX pailOHAX
bpasuimu  3000. 3amMeTHOe CHHMKEHHWE UHUCICHHOCTH BHUJOB OTMEYaeTcsl Ha
OKEaHHUYECKHX OCTPOBaAX, a

Taloke B BBICOKOTOPHBIX paioHax (YacTo B COYETaHWU OOJIBIIMM CBOEOOpasneMm
BHIOBOTO cocTaBa quiop).

Kpome wunBentapuzanuu duiopsl, B [.p. ucmoms3yercs OGoTaHUKO-TeorpaduyuecKuil
aHanmu3 (UOphI, KOTOPBIM CBOAMTCSA K PACWICHEHUIO KaKAOH (UIOpBI HA IJIEMEHTHI:
reorpaduueckue, 00BEIMHSIONIE BUbI CXOZHOTO reorpaguueckoro
pacripocTpaHeHusi (¢ €IMHBIM THUIIOM apeana); TeHeTUYECKUe — BUJbI,  CXOJHBIE
Ipyr € JIPYTOM IO MPOUCXOXKACHUIO, (UIOpOTeHeTHYeCKUM CBs3siM. [lomoOHBIN
aHalM3 BKIIOYACT TakkKe pacwieHeHWe (mopsl Ha  DIIEMEHTHl aBTOXTOHHBIC
(pa3BuBIIMECS M Pa3BHBAIONMEC B Mpeeiax TEPPUTOPUHU (Niopa KOTOPOH M3ydaeTcs;
CM. A6moxmoHbl)) W aJUIOXTOHHBIE (BOINEJIIME B COCTaB (UIOPBI B pe3yJbTaTe
pacceneHus OTKyaa-iaubo, T. €. UMMUTpAIUU; cM. Anioxmonsl). COOTHOIICHUS MEXIY
STUMH  DJIEMEHTaMHU B 3HAUMTENBHOM CTENEHHU XapaKTepU3yIOT BO3pACT Pa3IMUHBIX
¢uiop: ¢uiopa HemaBHO 3acelEHHOTO (Hampumep Tmocie perpeccun Mopst Mmm
OCBOOOKIEHUSI OT JIEAHUKOBOTO IOKPOBA) MPOCTPAHCTBA BCETAA XapaKTepH3yeTCs
npeobnananuem (nHorma 1o 100% cocraBa) aJuIOXTOHHBIX 371€MeHTOB. Takue (uiopbl
WHOT/Ia HAa3bIBAIOT MUTPAIIMOHHBIMU. bBOraTcTBO aBTOXTOHHBIMH JJIEMEHTAaM BCET/a
CIY)KUT yKa3aHWEM Ha  OTHOCUTEIbHYIO  JIaBHOCTh pa3BUTHUS (UIOpHl M Ha
OTIpE/ICNEHHYI0 YCTOWYMBOCTh YCIOBUU. [IOHATH HcTOpUI0 (UIOpHI MOMOrarT €€
SHAEMUYHBIC 3JIEMEHTHI — BHUABI (POJBI U T.II.), CBOMCTBEHHBIC TOJBKO TaHHOW (ope
(eM. Onoemuxu). Tlokazarenem caMOOBITHOCTH JIF000M (OPBI CYKUT OTHOCHTENbHAs
YHCIEHHOCTh SHJIEMHYHBIX BHUJOB (BbIpaXkaeMasi OOBIYHO B %), 0COOCHHO HalU4He
SHAEMUYHBIX POJIOB UJIH PEIKO CEMEHCTB.
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B cocraB kaxmgoil quiopbl BXOIAT BHJABI, pa3IMYHbIE [0 BPEMEHH CBOETO
BO3HMKHOBEHUS, PAa3HOBPEMEHHO IIPOHUKIIMI Ha JaHHOE IIPOCTPAaHCTBO, 3aHUMAIOLIE
B coctaBe (ropsl pasnuyHoe nonoxenue. HekoTopeie BUABI IO CBOCH MPHPOJIE JHIIb
YaCTUYHO COOTBETCTBYIOT COBPEMEHHBIM YCIOBHSM CYIIECTBOBAaHUS U HAaxXONATCS Ha
IyTH K BBIMUPAHUIO; BUJIBI,

MPEACTABIISIONTE MEPEXKUTKA  TMPOIUIBIX (v10p,HA3BIBAIOT  peIUKMAMU.
[TpoTHBOMONIOKHOCTBIO UM SIBJISIIOTCS IPOTPECCUBHBIE 3JIEMEHTHI (WIOPBI — BUJIBI,

HE/JaBHO pa3BHUBLIMECS B JaHHON CTpaHe WJIM HEJaBHO NMPOHUKIIME B €€ Mpeienbl U
HaxXosIMecs B TPOIECCe pacCelieHUs. TpeThio KAaTeropuio MPEACTaBISIOT BHUIBI
KOHCEpPBATUBHbIE — PACTEHUs JaBHO U MPOYHO OOOCHOBABIIMECS B JaHHOW CTpaHe
(4TO cONMMMXKAET UX C PEIMKTaMH), HO 110 CBOEH NMPUPOE BIOJIHE COOTBETCTBYIOIME €€
COBPEMEHHBIM YCIOBHSM M B CHIIy JTOTO IpOLBETAaONWME (4TO JIKaeT HUX ¢
IPOrPECCUBHBIMU dJIeMEeHTaMH). YacTo OHHM 3aHUMAIOT Mpeobiajaroliee MecTo B
COCTaBE PACTUTENHHOTO MOKpoBa.Dopsl, 6oraTbie peTUKTOBHIMH 3JIEMEHTAMH, HHOTA
Ha3bIBAIOT PEIIMKTOBBIMU (NIOpAMHU.

Ananu3 quiopbl, CpaBHUTEIbHOE M3yUY€HHUE apeajioB, Clararoumx e€ BUJOB U POJIOB,
coyeTalonmecs, IJe BO3MOXHOW C Y4ETOM Nane000TaHMYECKUX MTaHHBIX, CIyXKatr
OCHOBOW JiIsi  (MOpPOTEHETUYECKUX HCCIESNOBAaHUH, IIENbI0 KOTOPBIX  SIBIISIETCS
BBISICHEHHME Ipoliecca ¢opMupoBaHus (uiop, MmpeoOpa3oBaHUM HX COCTaBa,
MEHSIFOILMXCST B XOJI€ HMCTOPUHM 3E€MJIM COOTHOIUCHHWH MexX1Iy dquiopamu. DTH
UCCIIEIOBAaHUS OINUPAIOTCA Ha JaHHbIE HCTOPUYECKON TeOJIOTHMH, a B HEKOTOPBIX
cllydasix (Hampumep, MpU peIIeHUU BOIPOCOB O JPEBHUX CBA3IX MEXKAY MATCPUKAMH )
IPUBJICKAIOTCS JJIs1 KOPPEKTHPOBKH T'€OJIOTHYECKUX THIIOTES.

Htorom cpaBHUTENBHOTO HU3yueHUs (IOp 3eMHOroO Iapa, BOIPOCOB UcTOpuu Guop u
apeaJioB SBJISIETCS Gropucmuieckoe pauoHuposanue 3eMHOU MOBEPXHOCTH.

l'eorpadus pacrenuii cnmaraercst U3 3 OCHOBHBIX pas/esioB y4eHHE 00 apeanax, WU
XOpoJioTHst; ydeHue o quopax, T.e. UIOpuCTUKA; U UCTOpUYECKas reorpadus pacTeHHIA.
®dutoreorpadusi u3ydaer 0COOEHHOCTH pacrpocTpaHeHus pPacTeHU o
MOBEPXHOCTH 3€MJIM W YCTaHABIMBAET 3aKOHOMEPHOCTH 3TOTO  PacCHpOCTPAHECHHSL.
['maBHeWIIMMU MOHSTUSIMU Teorpadui pacTCHUU SBIISAIOTCA TOHATHS (UIOPHI U

apeaia.

Yuyenue o ¢propax.

®nopoit ( OT JAaTHHCKOTO « (uiopa»-OOTMHS 1IBETOB W BECHBI) Ha3bIBAIOT
COBOKYITHOCTbH BHJIOB PacTeHU, OOUTAIONIMX HA ompeneraeHHon Tepputopuil. Hepeako
noa quiopod TOApa3syMEBAIOT TAaKKE CIHUCOK PACTCHUMW, OTIWYCHHBIX  HA JaHHOU
tepputopuil. IloHsTHE «duviOpa» TEOpEeTHMYECKH OXBaThIBA€T BCE pacTEeHUs
OIIPENEIEHHON TEPPUTOPHH.

OO0wvem ¢mopsl  ompenensiercs OOraTCTBOM BHJIOBOTO COCTaBa W BEIWYMHOU
IpOCTpaHcTBa, rae 3ta (uiopa obutaer. OcHOBY OOJBIIMHCTBA (WIOp COCTaBIISIOT
BUJIBI, HAaxXOJSIIMECs B OHOCUTEIHHOM DPABHOBECHU C COBPEMEHHBIMU  YCIOBUSIMHU
CylllecTBOBaHMS. Bupl, Haxoadmpecss B paBHOBECUU C YCIOBHUSMH CYIIECTBOBaHUS
B OCHOBHBIX MECTOOOMTAHUSIX TEPPUTOPUU (IIOPBI, AKTUBHO LBETYIIHE,
IUIOAOHOCAIIME, TPEACTABISIIOT KOHCEPBAaTHBHBIE  AJIEMEHTHI (NIOPHI,e€ OCHOBHOE
AApoO.

@IIopbl  OTZENBHBIX PErMOHOB OYEHb HEPABHOLIGHHBI MO UX BUJIOBOMY COCTaBy H
OorarctBy.borarctBO (umopel OTpakaeT KOJMYECTBO clararommx e€ BHIOB .Yem
oOUmMpHBIE BHUJOBOM COCTaB, TeM OOJIbLIE TAaKCOHOB BBICIIEI0, 4YeM BHJ, paHra
BKITIOYaeT duiopa.

Haunbonee Ooratel Buaamu duiopbl Tponuueckux crpad.llo mepe ymansHus ot
9KBATOPUATILHOM 00JIACTH YHCIIO BUJIOB OBICTPO yMeHblaeTrca. PaBHuUHHBIE (riopbl B
CpeaHeM MeHee OoraThl, YeM aHAJOTUYHBIC (IOpPBI TOPHBIX cTpaH. YMCIIO BUAOB B
npeesiax paBHUHBI PE3KO CHIKACTCSI C yBEIHMYEHUEM CyXocTH. CTeTIeHb M3ydeHHOCTH
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pa3HbIX (UIOp HEOAMHAKOBA. DTO CBSA3aHO CO CTEMEHBIO JOCTYIHOCTH TOTO MM MHOIO
peruoHa, 0orarcTBOM (UIOpHI.

Ilon xoHkpeTHOW (WIOpOH MOApa3ymMeBaeTcs COBOKYMHOCTb. BHJIOB, BCTPEUAIOIIMXCS
Ha Oojee WJIM MEHee OJHOPOAHOM, Ieorpa(uueckd OrpaHUYEHHOM YYacTKe 3€MHOM
MOBEPXHOCTH.

[lokazatenen Tawke cucreMaTH4eCKUW aHaiau3 (WIOpBI, MO3BOJSIONMI COCTaBUThH TaK
Ha3blBaeMble (WIOPHUCTUUYECKUE CIIEKTPHI.

B crpanax ymepeHHOro KiIMmara npeoOnagaloT  CIO0XKHOBETHbIE, OO0OOBHIE,
PO30LIBETHBIE, 3]1aKHW, OCOKOBBIE M KPECTOLBETHBIE. B 3acyluuBBIX 0ONACTAX OYEHB
OOBIYHBI pa3ziavuHble MapeBble. Tpomuyeckue  ¢uiopbl OoraTel — NpPEACTaBUTENIAMHU
OPXH/IHBIX, MOJIOYAaHbIX, MAPCHOBBIX, O0OOBBIX, 37TaKOB M OCOKOBBIX. B caBaHHax Ha
IIEpBOE€ MECTO BBICTYIAOT 3JIaKW. Buapl, 4ell COBPEMEHHBIM apeal OrpaHUYECH
TEeppUTOpUEH JaHHOM (WIOpbI, Ha3bIBarOTCA €€ reorpaduueckuMu siaeMeHTamMu. Bujbi
OJTHOW (UIOpBI, OOHAPYKUBAIOLIIE CXOAHOE B TeOrpaguuecKkoM CMBICIE TPOUCXOACHNE
UMEHYIOTCS ~ TeHeTHYeCKUMH  aneMeHTaMu.Hambonee  OObIYHBI ~ apKTHHYECKHE,
OopeanbHble,CPEJHEEBPONICHCKUE, HpPAHO-  TYpPaHCKUE  3JEMEHTHI. 1. ApKTHYecKHe
3JIEMEHTHI- BHUJBI, BECh apeaj KOTOPbIX WM OCHOBHAs €ro 4YacThb OIrpaHHYeHa
Kpaiitnum Ceepom. Hanpumep, Mopoika u Oepes3a KapiaruKoBasl.
2.bopeanpHBIEdIEMEHTBI PACTIPOCTPaHEHbI

NPEUMYILECTBEHHO B 30HE XBOWHBIX JIeCOB(Taiira) mpoTSHYBIIEHCS Yepe3 BCIO
Cesepuyro Epony u Cubups.9T0 COCHA,EIb.

3.CpenHeeBpoNeCKUE 3JIEMEHTBI-IPYNNa BHAOB , ILEHTPbl apeajloB KOTOPBIX
pacnionaratorcs B Cpeanem Epome. Cpenu  HUX MeIyHHUIIA JIEKAPCTBEHHAs U3
ceMeicTBa OypauyHMKOBBIX

4.WpaHo-  TypaHCKHE D3JEMEHThI- OOBEIMHSIOT TPYNIYy BHUIOB, apeaybl KOTOPHIX
OTpaHHUYEHbl MPEUMYIIECTBEHHO: HU3MEHHOCThIO CpenHell Asuu. XapakTepHbIMU
TYPaHCKAM DJJIEMEHTAaMHU SIBIIIIOTCS MHOTHE BHIBI ITyCTBIHHBIX M ITOJYKYCTBIHHBIX
IIOJIBIHEM.

[Ipu OoTanmko-reorpaguueckoM aHanu3e (UIOPbl TOPHBIX MACCHUBOB YUHUTHIBAIOT
pacrpeniesieHue BUJIOB MO BepTukanu. [Ipu reHermuyeckoM aHanmse (uiopbl Bce e
9JIEMEHTHI JIENSIT .Ha aBTOXTOHHBbIE( BHUbl, BOBHUKIIME HAa JAHHOW TEPPUTOPHUM) U :
QIJIOXTOHHBbIE (BUIBl NEPBOHAYAJIbHO TOSIBUBIIMECS 3a MpEJeaMd TEPPUTOPUH
(viopbl M NMPOHMKIIME TYy[a B PE3yIbTaTe MOCIEAYIOLETO pacceneHUs(MUrpamus).
Onna W3 3aJa4 BO3PACTHOTO aHAJIM3a- BBISBJICHUE PETUKTOBBIN AJIEMEHTOB  (UIOPHI,
unmu  penukroB. [log pETUMKTOBBIM M 3JEMEHTAMU 4Yallle BCETO IMOAPa3yMeBAIOTCS
BUJIbI, BXOJSIIME B COCTAaB HbIHE CYIIECTBYIOIWMN (WIOPHI, HO SIBJISETCS OCTAaTKaMHU
¢riop MHHYBIMX TC€OJOTMYECKUX ANOX.PelMMKTBI  HaxXo#sarcss B HEKOTOPOM
HECOOTBETCTBUU C COBPEMEHHBIMHM YCIOBHUSIMH CYILIECTBOBaHMS.YUacTh  pENMKTOB
HaxoIATCsl Ha TIpaHu. BeIMepaHus. Korma BospacT penukra noazaeTcs TOYHOU
JaTUPOBKE, JIeNaloT Oosee TOuHble ykazaHus. Kiaccnueckumu npumepamu peiavkTa
CIIYXKUT TOJIOCEMSHHOE PACTCHUE THHKIO JIBYXJIOMACTHBIN.

JIrobast ¢uiopa-3TO MCTOPUYECKH CIIOKUBIMKCA (NIOPHUCTUYECKUN KOMILJIEKC,
BKJTIOYAIOIIMI 3JIEMEHTBI Pa3HOIO BO3PACTa, pa3HOTO MPOUCXOXKACHUS U OTJIHaroIpecs’'
OT Jpyrux (uiop CBOMM CHCTEMAaTH4YeCKUM cocTaBoM. M3yuenue ¢uiop W ux aHamus
uMeeT OOJbllIoe HAaydyHOE M IPaKTUYecKoe 3HayeHHe. 3HAHUE UX OCOOCHHOCTeH U
cocTaBa HEOOXOOUMO Ul TIOMCKOB  JUKUX COPOJMYEH KyJIbTYypHBIX: pacTEHUH,
KOTOPBIE€ MOTYT CIY)KUTb HUCXOKHOU (POPMOM AJIS CENTBCKO-XO35MCTBEHHBIX KYJIBTYP.

Yuenue 00 apeajiax, njid XopoJiorus.
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[lonsiTne apeasa W MECTOHAXOXKJACHHS TECHO CBs3aHBl Mexay cobou. Ilox
MECTOHAXOKJICHUEM TMOJApPa3yMeBaeTCsl KOHKPETHBIM TMYHKT, TA€ HAiJACHO WU
HaOJI0AaeTCsl OTACIBHOE pacTeHUE.

Apeasiom ( OT JIaTUHCKOTO "apea' - TIOIA/b, IPOCTPAHCTBO HA3BIBACTCS YACTh 3€MHOM
MOBEPXHOCTU WJIHM aKBATOPHUH, IMpeAenaXx KOTOpOH BCTpedaeTcs TOT WIM  UHOHU
TakCOH BBIsICHEHWE BUIOB pPEajoB- BakHas 4acTh paboTHI-duToreorpada. OmHaKo
MOXXHO TOBOPHTH 00 apeaysax Oojiee MeNKHX W 0ojiee KPYMHBIX CHCTEMATHYCCKHX
enuaul. KapTel ¢ HaHeCEHHBIMH HAa HHX TOYKAMH- MECTO HAXOXKIACHHSIMH
MOJIYYMJIM Ha3BaHUsI TOUEUHBIX KapT apeasioB. Eciu coeAMHUTh KOHTYPHOU JMHMEN Bce
nepudepuilHbple TOYKU-MECTOHAXOXKJIEHHUS, TO TaKyl0 KapTy apeajia Ha3bIBAalOT
TOYEYHO-KOHTYpHOU . Ecnmm pacmpocTpaHeHue BuJa B IpeAenax apeaja HE UMEET
CYILIECTBEHHOTO 3HAuU€HHUsI B OKOHYATEJIbHOE BAapUAHTE KapThl, TEPPUTOPHUIO apeana
00BOJST KOHTYPHOHM JMHUEH U 3alTPUXOBBIBAIOT. Takas KapTa apeajia Ha3bIBaeTcs
KOHTYpPHO- IIrpuxoBoi. [1o xapakrepy pacrpocTpaHEHHsSI MECTO; HaX0XKICHUN apealibl
pacTeHHil MOTyT OBbITh CIUIOWHBIMH( T.€. 3aMKHYTBIMH) WM pa3OpBaHHBIMU
(IM3BIOHKTUBHBIME). B mepBOM ciydae M3BECTHBIE MECTO HaxXOXKAeHHs  Ooyiee WU
MEHEE  PaBHOMEPHO PACHpPOCTPAHSIOTCS MO BCEM TEPPUTOPUM : PaCIPOCTPAHEHUS
BHJIa; BO BTOpPOM- apeaj pachajaercsi Ha JBE ;WM  HECKOJIBKO OTHOCUTEIBHO
CaMOCTOSITETbHBIX: M30JIMPOBAHHBIX YACTEH.

Korna otnenbHble MECTOHAXOKICHUS OKa3bIBAIOTCS YAAJEHHBIMU OT OCHOBHBIX YacTel
apeana, roBopsAT mepudepudeckux Qopriocrax apeana. HebGompime, ymaneHHBIE OT
[JABHOTO  apeana  (parMEeHTHl TONYYHJIA Ha3BaHHWE OKCKIABOB. [IpyuuMHBI
CYIIECTBOBAHS Tepudepruueckux (GOPIOCTOB U IKCKIABOB Pa3WyHEL. B

HEKOTOPBIX CIIy4asix OHHU CBSI3aHbl C 3aHOCaMH JUACHOp, T.€ JIOOBIX EAMHUIL
pacmpoCcTpaHeHUs] PaCTeHUH, C MOMOIIBIO BETpa, MTHUI[ U YEIIOBEKAa M YKA3bIBAIOT HA
pacumpeHue apeana. B napyrux ciydasx, 3KCKIaBbl- 3TO OCTaTKM Korzna-to Oosee
HIMPOKOTO, HO COMPOTHUBILIETOCS apeaa.

WuTepecHbIil mpuMep 3KCKIaBa- paclpocTpaHeHUE SMUGUTHOTO pojia PUIICATIHC U3
ceMelcTBa KaKTyCOBBIX .Apeall KaKTyCOBBIX CTporo orpanumdeH Amepukou. Ho pon
purncaniuc oOHapykeH U B Tpomnuudeckoil Adpuke. IIpenmonaraercs, 4to cemeHa
IpeICTaBUTENCH 3TOTO PO/ia MOIIN OBITh TEPEHECEHBI Uepe3; OKeaH MTUIIAMU.

Apeanbl OIM3KMX BUJOB Yallle BCEro M30JUPOBAHBI U Kak Obl 3aMEIAIOT JIPYr JApyra.
DTO sBJIEHHE 3aMEIIeHUs] OJHOTo OJM3KOro BHUJA APYIUM TOJIYYMJIO Ha3BaHUE
BUKapu3Ma, a CaMM 3aMEI@AIONME BHUJAbl HAa3bIBAIOTCS BUKAPUPYIOIMMH WIIN
BUKapHbIMU. MHorue OOTaHMKM MpPENIoyiaraloT Has3blBaThb HUX MOJBHAAMU OJHOTO
oOmero Buaa . BennuuHa apeanoB MOXeT ObITh camMoil pa3nu4Hoi. TakCOHBI, MECTO
HAaXOKJEHUS IpPEACTaBUTENEH KOTOPBIX OOHApYKMBAIOTCA Ha BCEX KOHTHUHEHTAX,
MOJTYYUJIM Ha3BaHHME KOCMOIIOJIUTOB, a MX apeajl KOCMOIIOJIUTHBIM. Cpenu
COCYIMCTBIX PAaCTeHUU KOCMOMOJIUTHBIX BUIOB HEMHOro. Kiaccmyeckum mpumMepoM
SIBJISIETCS] OPJISIK OOBIKHOBEHHBIM, apeayl KOTOPOro 3aHUMAaeT 0oJiee MOJIOBUHBI 3€MHOM
noBepxHoctd. Ho OH wm30eraer CIMIIKOM CBIpbIE HJIM CIHIIKOM CYXH€ YYacTKH W
MPEANOYUTAET KACIIbIC TIOUBHI.

BoJIbBIIIMHCTBO KOCMOIIOJIMTOB OTHOCHUTCS K BOJHBIM PACTEHUSIM WM PACTCHUSIMHU
BIIQXKHBIX MECTO HaxXOXJeHUH. DTO OOCTOATENbCTBO  JIETKO OOBSICHSETCA
OTHOCHUTEJIBHO BBICOKOH OJHOPOIHOCTBIO Cpelbl U CPAaBHUTENBHO JIETKUMU CIIOCOOaMU
pacceneHus BOAHbIX pacTeHUi. [lupokoMy pacceneHno omux pacTeHHUU CIIOCOOCTBYET
BOJIOIIJIABAIOIIME MTHUIIBI, PA3HOCSIIME CEMEHA M YacTU MX BEreTaTUBHBIX OopraHoB. U3
YhClia BOJHBIX PACTCHHH ClEIyeT YKa3aTh TPOCTHUK OOBIKHOBEHHBIN, YacTyXy
M10/IOPOKHUKOBYIO, PACKY MAJIYIO.

KocMomonutamu WHOIIA SBISIOTCS COpPHBIE pacTeHUs. JTO MOKpuia ( 3Be3myaras
CpeIHsis), OAyBaHYHK, BHU/IbI KPAITUBBI MSATIUK OJHOJICTHUH.
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[Mupoko pacnpocTpaHEHHBIE BU /Il HEPEAKO HA3bIBAIOT IBTUXOPAMHU ( OT IPEUECKOro
(@BpUC» - [MPOKUN; <«XOpPOC» -MPOCTPAHCTBO), a BHUIbl, OIPAaHUYECHHBIC B
pacnpoCcTpaHeHUU-CTEHOXOopaMu (« CTEHOC» - Y3KHi). Bce KOCMOMOIMTBI-IBTHUXOPHI,
HO HE BCE HBTUXOPbI- KOCMOIIOJMTHI, TAK KAK HEKOTOPbIE M3 HHUX BCTPEYAKOTCS
MOBCEMECTHO JHIIb HAa OJHOM KOHTHUHEHTE. B NpPUPOJIE KOJINYECTBEHHO
npeoOIagaroT ME30XOPhl M CTEHOXOPBI.. K ’TUM JIBYM TPYyIIiaM OTHOCATCS; 0koi1070 %
Bcex BUA0OB. MHorna HaOmromaercs — KpaifHss CTENEHb CTEHOXOPHMH, KOTJa apean
OTpaHWYeH HEMHOTHMH WM JaKe OJHUM U3BECTHBIM MECTO HaxokIeHueM. Tak Oonee
penkuil Bua merajaeHus bapaykoBa M3 ceMeENCTBa-KPECTOUBETHBIX , poC B BOCTOUHBIX
Casnax Ha uiomaaya He oosee 1 ra.

KonuuectBoO BHJAOB- CTEHOXOPOB pPEAKO BO3pacTaeT B TOPHBIX MECTHOCTSIX.
3HAYUTEIHHOE YHCIO CTEHOXOPOB XapakTepHO s (NIOp  TPOIMMKOB, YTO CBS3aHO
¢ 0COOEHHOCTSMHU BHU1000pa3oBaHus. CTEHOXOPHBIN apeall MOXET UMETh He. TOJIBKO
BUJbI, HO U POJABI M Jaxke ceMelicTBa. Hampumep; cemMencTBO MENy3arMHOBBIE M3
MopsiIka  YalHBIX MPEACTABICHHOE EIUHCTBEHHBIM POJIOM U €ITMHCTBEHHBI BUIIOM,
U3BECTHO TOJIBKO Ha OJHOM H3 (CeHIaibCKUT3 OCTPOBOB.

Uucino MecTo Hax0XKJIEHUH M UX pacnpeesieHHe B TeX WM UHBIX 4YacTAX apeasa, IJie
COCpeIoTOYeHAa OCHOBHAS Macca MECTOHAXOXKJIEHUM BM7a, HAa3bIBAIOT €T0  I[EHTPOM.
bnu3 rpaHun apeana CHJIOIHON XapakTep pacupeneneHus MECTO HaXOXKJIECHUI
HapyIaeTcsi, 4TO OOBSACHSAETCS Yallle BCETO IKOJIOTHYeCKUMHU mpuunHamu. [lomymsiuu
Ha TpaHUIaX apeajia MOTYT OTIMYaThCs MOP(OIOTHYECKH M Jake TeHETHYECKUd OT
MONYJISAL AN,

HaiiTi apeaiibl, MOTHOCTBIO COBMAanaronme 1mo Gopme, pasMepaM W HACHIICHHOCTH
MECTO  HAXOXKJEHUSIMH, IPAKTUYECKA HEBO3MOKHO. CyIIECTBYIOT pPa3JInYHbIE THUIIBI
apeasioB.COBpeMEHHbIE JTUHAMHKa apeasioB onpenesieTcs (akTopamu
OKpY)KafoIel cpefpl,8 OMOIOTHYECKUM - OCOOCHHOCTSIMH BUJIa U COOTBETCTBHUEM ITHX
0COOEHHOCTEH YCIOBHUSMH €T0 CYILIECTBOBAHUSL.

KoJorus, puronenogorus, duroreorpad us

B paznene «Okomnorus, gurorneHonorus, guroreorpadusp» HalUIM OTpakeHUE BOIPOCHI
apeasoB CyOTpPOIIMYECKUX JIEKAPCTBEHHBIX U MUILEBBIX PACTEHUH, MPOOIEMbl OXpaHHBI,
palMoOHAIbHOIO UCIIOJIB30BAHMS U BOCIIOJIHEHHUSI pACTUTENIbHOCTH 3¢MHOTO I1Iapa.

DopMHUPOBAHME apeayiOB OTAEJbHbIX BHI0OB

dopMupoBaHUE apeajoB  OTACIbHBIX BHUJOB OOYCIOBIMBAETCSA, BO-TIEPBBIX,
CIIOCOOHOCTBIO PACTEHHUsI K PACCENICHHIO MO TEPPUTOPHHU U, BO-BTOPBIX, HAIUUYHUEM
YCIOBHI ISl mpou3pacTaHus JaHHOro Buja. CeMeHa M IUIOABI MUMEIOT Pa3IudHbIC
npUCIOCOONIeHUs (IMIIBI, BOJIOCKH, JIETYYKH, KICHKHE >KEeNEe3Kh U TIp.), KOTOpbIE
crocoOCTBYIOT paccesieHnio pacTeHuil. C MOMOIIBIO BETPaA, BOJBI, )KUBOTHBIX, MTHII,
YyeloBeKa MJIOJAbl U CEMEHa Pa3HOCATCS Ha OYeHb OOJBbIIME PACCTOSHUS, MPOPACTAIOT,
VKOPEHSIIOTCS, 4YTO BEACT K  YBEIMYEHHUIO, pACHMPEHUI0 apeaja BHUJA.
PacipocTtpanennio MHOTHX PAacTeHUH CIIOCOOCTBYET TaKKe WX BBICOKAsS CEMEHHas
MPOAYKTUBHOCTh. HekoTopbie pacTeHus 00pa3yloT KOJIOCCATbHOE KOJIUYECTBO CEMSH
(koctep pkanoi oOpa3yer Ha ogHOM pacteHuu 1500 ceMsiH, KyKoJIb OOBIKHOBEHHBIN —
2500, macrymmbst cymka— 75 000 wm T1.n.). Tak, Murpupys B TE€YEHUE MHOTHX
TBICSIYENIETU N, PACTEHUs MOCTENEHHO (OPMUPYIOT apean BUIOB. EcTecTBeHHO, apean
HE OCTaeTcsi MOCTOSHHBIM, €ro IUION@Jb M TPAHULBI MOTYT HW3MEHSTHCS: IPU
OaronmpusTHOM COYETaHWHM YCIOBUU Cpelbl OH pacumpsieTcs U, HaoOOpoT, Npu
HEONAronpHUsATHBIX YCIOBUSAX COKpAIAETCS, & MHOTAA PACTEHUS COBCEM BBIMHUPAIOT.
Bonpioe BiMsSHME Ha paclHMpEeHUE UM COKpAallleHWE apeana OTACIbHBIX BHJOB
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pacTeHHil OKa3bIBA€T YEJIOBEK, KOTOPBIM co3/1aeT OIaronpusiTHbIe YCIOBHS A POCTa
OJIHUX PACTeHUU U HEONAronpusITHbIC — ISl APYTUX.

Bukapuble, MM 3aMe AIOIE, apeaJibl

[Iupoko pacnpocTpaHeHbl TaK Ha3bIBAEMbIE BUKapHbIC, WJIM 3aMELIAIOIIME, apeasbl,
Ipe/CTaBICHHbIE OuYeHb ONMU3KUMHU BHJIaMH, OTIUYAIOIMMUCS  JIUIIb
HE3HAUUTENbHBIMM  NpU3HakamMu. Hampumep, B  1ecax BOCTO4HOM  EBponbl
pacripoctpanen naHapin Mmaiickuii (Convallaria majalis), B ropubix siecax 3akaBKa3bs
OYeHb OnM3KMi emy BHA — JaHablm 3akaBkasckuii (C. transcaucasica), ¢
HUJIMHAPUYECKAM BEHUYMKOM W 00Jiee TOHKMMH THIYMHOYHBIMU HHUTAMHU, B Cubupu
JAHIBII OTCYTCTBYET, a Ha [lanmpHem BocToke BcTpeuaercs JIaHAbIII MaHbYKYPCKUN
(C. manshurica), oTnMuarOUMiicss UMPOKAMH BEHYMKAMHU [BETKOB M CHU3BIMHU
JUCTBhSIMUA, YETBEPTHIM BUKapHBIM BuA pacteT B CeBepHoit Amepuke. He cnemyer
CMEIMBAaTh UIMPOKOE MOHSATHE apeajl C MOHSITUEM MECTOOOMTaHHME TOTO MM HMHOTIO
BHUJa pacTeHus. B mpenemax apeana BUI U JaKe PAaCTUTENbHBIE COOOIIECTBA MOTYT
BCTPEUaThCsl HE IIOBCEMECTHO, a Ha OIPEIENECHHBIX, CBOWCTBEHHBIX TOJIBKO WM,
MECTOOOUTaHHUSIX.

Pa3zbe1MHE HHbIE apeaJibl

OcoObIii WHTEpEeC MPEACTABISIIOT Pa3beAUHEHHBIE apealibl, HallpuMep, apKTUYECKU
(ceBepo-MPOTHBIA) U ATBIUUCKUN (BBICOTHO-30HAIBHBIN). Tak, HEKOTOpHIE BUJIbI
poma Vaccinium, 6emoyc — Nardus strikta u ap. BcTpedaroTcs OZHOBPEMEHHO B
Apkruke, Ha BBICOKOTOpHOM KaBkasze miM B mBeMIIapckux AJbliax.

ApeaJ

Kaxnplii BUI pacTeHHs pacHpOCTpaHEH Ha OIPEASICHHOHM, OOJIBIION WIIM Majow,
TEPPUTOPUH, KOTOpast HOCUT Ha3BaHHE apeasl BUAa. Takke MOXKHO TOBOPUTH 00 apeaie
pona, cemeiictBa U T. A. PaznuyaroT ciemyrolme TUIBI apeaoB: CIUIOIIHBIE apeabl,
KOTJIa pacTeHHUs IaHHOTO BHJA 3aHUMAIOT CIUIONIL BECh apean (MU 3a MUCKIIOYECHUEM
OTJIENIbHBIX, HE 3aHSTBIX MECT); pPa3beAUHEHHbIE apeajbl, KOIJa pacTeHHs JaHHOTO
BMJIa 3aHMMAIOT HE CIUJIOLIHOM apeas, a OTJENIbHbIE, Pa3beAMHEHHBIE B IPOCTPAHCTBE
€ro yJacTKu; JIGHTOYHBIE apeaybl, KOTJAa TEPPUTOpHUS, 3aHATas BUIOM pPACTECHHS,
BBITAHYTa JIEHTOM, Hampumep, BHOIb peku. CylmecTBYIOT BHJAbl PAaCTEHUH,
pacnpoCcTpaHEHHbIE TOYTH HA BCEH TEPPUTOPUM 3€MHOTO IIapa, WM, 10 KpailHel Mepe,
Ha HECKOJBbKUX MaTepukax. Takhe BHUIbl PACTEHHUI HA3BIBAIOTCA KOCMOMOIUTAMU
(TpOCTHHUK, OAyBaHYMK, KpanuBa JABYAOMHAas, AypMaH, ocoT). Buapl, npouspacratonme
TOJILKO B OJIHOM, ONpPEJEICHHOM pailoHE 3€MHOTrO Iapa, Ha3blIAIOTCS HHIEMHKAMU,
UM SHIeMaMmH (Hampumep, LUTBapHas MOJIbIHb BCTpEYaeTcs TOJBKO B paloHE
Uumkenta B Kazaxcrane, Tay-caru3 oOuTaeT Toiibko Ha xpebre Kaparay). Apeaibt
HEKOTOPBIX HSHJEMHYECKUX PEIUKTOBBIX BHUJOB SBIAIOTCA OCTaTKaMU OOLIMPHOTO
apearna, 3aHMMAaBILETO B T€OJOTMYECKOM MPOIUIOM OOJBIIYyI0O TEPPUTOPUIO (CEKBOIiS,
3aHUMAIO@As JIMIL HeOomblylo Tepputoputo B KammdopHum, cocHa sipmapckas,
BCTPEYAIOIIASACS TOJBKO B BOCTOYHOU ['py3um). diopa HEKOTOPHIX 00JiacTel 3eMHOTO
mapa oyeHb Oorara sHAeMukamu (ABcTtpanus, Karckas npoBunius B HOxHoH
Adpuxe, HoBas 3enannus).

ArpodutTone o35l

ArpoduToreHo3sl — (PUTOIEHO3bI, HCKYCCTBEHHO CO3JIaHHbIE UesloBeKOM. M3yueHunem
KYJIbTYPHOH pPACTUTEIBHOCTU 3aHUMAETCSl KylIbTyp-(UTOLEHOJNIOTUA. B pasnuuHbIx
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KIMMAaTUYECKUX W arpOHOMHMYECKUX YCIOBMSX arpouTolleH03bl pasnuuatorcs. [lpu
(dopMUpOBaHUU arpou-TOLEHO30B MOJO0OpP HMX KOMIIOHEHTOB COIPOBOXKIAETCS
TIIATETILHBIM TIOJI00POM COPTOB BHJIOB KYJIBTYPHBIX PACTCHHU, TPUTOMHBIX IS
KOHKPETHBIX yCIOBUH padoHa. Jlaxkxe mnpu 3akiagke MNPOCTOTO JABYYJIEHHOIO
arpoguToleHo3a (kieBep + TUMo(eeBKa) A MOaydeHUs: Oojiee BBICOKHX YpOXKaeB
HE00X0/IMMO MPaBUIIBHO NMOJ00PATh copTa (paHHECHeNble, 3MMOCTOMKIE, UMMYHHBIE U
np.). [IpocTeie arpoduTOII€HO3bI COCTOSAT U3 2—3 KOMIIOHEHTOB (OBEC + ropoX; KIeBep
KpacHbI + THUMO(eeBKa IyroBas + OBCSHHUIIA IyroBas); CIOXKHbIE — U3 4—6 u
OoJpIIIET0 YHMCIa KOMIOHEHTOB. [lo3HaHMS 3aKOHOMEPHOCTEM B3aWMOOTHOIICHUM
MEX]y PaCTCHHSIMH, a TaKKe B3aMMOJEHUCTBHS ILIEJIOT0 KyJIbTYpHOTo (DUTOIEHO3a CO
Cpemoil mpou3pacTaHus, MOMOTalOT CO31aBaTh BBICOKOIPOJIYKTUBHBIC, CTaOMIIbHBIC
arpo(uTOIIeHO03bI
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