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OpraHbl pacTeHnu

OpraH — CTpyKTypa B OpraHu3mMe pacTeHus,

nMerLlaa onpeneneHHoe cTpoeHne, yHKUMoHan
N NPOUCXOXOEHME.

OpraHbli
/paﬁeﬁ/lﬁ\

BeretaTuBH [eHepaTuBH
 KdBHeBas bl€ | |seToK

cuctema *CouBeTun
 [loberoBas e

cuctema * [1noa

e Ctebenb e NANNNnia

e NlnceT Ho! Cemsa — 3TO He opraH

e Mouka pacTeHus, a Ha4yano HOBOro

opraHuamal



YTO Takoe O0NbHOCTb
acCTeHUn?

Cemsapona — 3apoblLLEBbLIN JIUCT, KaK MpaBuno,
HecyLnn nuTaTenbHbIe BELLECTBA.

[ToKpbiTOCEMAHHDbIE

[ByoONbHbI OaHoOonbHbI
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\, 3apoasiwessii
- nober

Cemapons Kopewok  Cemsaons Sapoasiwessiii kopems



KopHeBasa cucrtema

KopHeBble
Ccun bl
[OMOpPU3HbIE AnnopuaHbie
(=MO4YKOBAaTbI (=CTep>KHEeBbI
/e)\ CoctosT ns@haeHozo
KOPHSI, NpudamoYHbIX
[lepBuYHa BTopunyHa N 60K08bIX KOPHEL
Bce RbpHY TnaeHbiii
N3Ha4arnbHO KOPEeHb paHo
npudamoYHbl OTMUMpPAET, a ero
e 3aMeHsIoT
npudamoYHble

[MoKpbITOCEMSAHHbIE
pacTeHus
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NCTBO KOpHEBOU CUCTEMDbI
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MeTamopd03bl KOPHSA

f= dukcauus

1) AsoTdukcupyrowme
KNyOeHbKMW .



MeTamopd03bl KOPHSA

f= 3anac BoAabl U NUTaTeNbHbIX
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MeTamopd03bl KOPHSA

f= 3anac Bogbl U NUTaTeNbHbIX

3) KopHeBble

104N NA



MeTamopd03bl KOPHSA

f= pononHuTenbLHoe abcopbuposaHue BoAbI U
dooToCcuHTE3

.,

4) Bo3ayuwHble
KOPHU



MeTamopd03bl KOPHSA

f= pononHuTenbHas




MeTamopd03bl KOPHSA
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MuermaTohobDLI



MeTamMmop®0o3bl KOPHA

f= BTArMBaHWe pacTeHue noz 3emso B nepuoa

8) KoHTpaKTunbHbIe (BTArMBarowue) 12
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MeTamMmop®03bl KOPHA

9) KopHu- 10) KopHuU-
npuuenku KOJTHOYKU 13



MeTamMmop®03bl KOPHA

11) KopHu-
NMPUCOCKHU S



MeTamMmop®0o3bl KOPH4A

f= doTOoCHMHTE3MpYyOLLada N 3axBaT
Kucnopopaa

12) Accumunupyrowime
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[Toberosaga cuctema

NMoOerosas

Ctebe INnc

- 9T0 ocedb® opraH - OTO opraH,IBbINONHAOLLNI
PaCTEHUA, BbIMOMNHAOLLNN doyHKUMN (PpOTOCUHTESA,
OMOPHYHO N NPOBOASALLYIO rasooomeHa u

doyHKUMN. TpaHcnupauum.

Nouk

- 370 oprafl

BO300OHOBMNEHMUS,

asnaroLwmmnca nodberom B

3a4aTOYHOM COCTOSAHUN. 6



HekoTopble XxapakTepucTukmn nobera
HanpaBneHue pocTta nodera

MoGer
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CTtebenb

lNonoxeHve B
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CTtebenb

PopmbI B cevyeHuun

kl/ 2 [ Ja 36
@ —+— OKpY>XHOCT PebpucThl
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OcHOBHbIe -
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ConomuH
bl
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U NLIOLILLIVANIAN

C npsimou
(Hay=131"N"a|

C BbINyKon

rnaul_l.n

C BorHytom
rPaHbIo
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Ctebenb U NUCT
OppeBecHeH

- OTO Nnpouecc MaccoBOro OTNIOXKEHUS JITU2HUHA B KITETOYHOWM
CTEHKe NPOoBOASALLMX (M HE TONbKO) TKAHEWN pacTeHus, C LieSblo
yBENNYeHMs Npo4YHOCTM CTebnNs, Kak 0OCEBOro opraHa.

IluctopacnonoxeH
ne

OuyepeagHo

CynpoTuBH MyToBuyaT

........



JlnctoBas
nriacTUHKa

Jlnct
OOwen nnaH

NMpocTon/crnoXxHbin

NMNCT

XunkosaHue

Popma
Popma Kpas
NNacTUHKN

Popma BepXyLIKU U

OCHOBaHuUA

EcT
OnyweHue/NoKpbITH |

L
€ BOCKOBbIM HaneTom Kakoi?
HBeT e OTHOCUTENbH
NMnoTtHOCTL asi ANWHa

e OnyweHune
MpunucTH . Lger

UK

e Popma

Inucer -

cnaaumm

nMucer -

YyepeLwKoBbIU
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JincT

KonnyectBoO NMUCTOBbIX —l
—==2CTUHOK -
MpocTon CrnoXHbIU
NNCT NUCT
- lnctoBasa nnacTtuHka - NlncToBbIX MNACTUHOK

=
S

l 2 3 4 5

o ]
-

Jlucmouku

XapaKTepu3yrTcsa TOYHO Tak
XXe, KaK U NIMCTOBbIe

NNacTMHKN NPOCTbIX
nMcTbeB! .



JincT

dopma NUCTOBbIX NTACTUHOK, OCHOBaHWNN, BepPXYLUEK U

IrfM-aAanm

1) Impoxogimesnmem | 2) Oxpyrasi 3) obparro-

7) naHUeTHHIA 8) npogomroparsni 9) obpaTHO-TAHIETHBIH

B
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JinceT

dopma OCHOBaHUN, BepPXYyLUEK U KpaeB

mm/\ /\(\/) Bepxywkun: OcHoBaHuA:

) YcedyeHHass 6) KnuHoBmaHas
2) Okpyrnaa  7) Okpyrnas
3) Octpas 8)

4) 3aoctpeHH CepagueBnagHas
as 9)
i 7 8 9 10

5) BbIeMLIaTRFba penosmngHas

11) 3y6
12)
BbiemyaTtbin
13)
[nnbyaTbiv
14)
FToODONUYATKIA

LﬁbﬂbeBMﬂHaﬂ

1 12 13 14
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JincT

NMapannenbH

XvnkoBaH
Cetvar ne dyroso
NManbyar Mepuct AdyroBo
oe ~

OBynonbH
ble

oe

OaHoaonbH

Llé
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[Toyka

- bokoBon wunn BepxyLleYHbIM oOpraH, SABNAKLWMUCA
nodberom B 3a4aTOYHOM COCTOSIHUW, OTBeYalWwun 3a
BO300OHOBIIEHME N BETBIeHne OCHOBHOIO nobdera.

—MoYK ——
B n
epxyLuequle
—— [1a3yLHbI
(TeEpMUHAaNbHBLI = y
eyaloT 3a
OTBeqam%av [TpnaaToYHbI BETBMEHNE
BEpPXYLUEYHbIN POCT
OCHOBHOW 0GH Oraeuator 32 Illc;i?lfnararomﬂ
nobera 1 OoOKoBbIX BeTBNEHne - asyxax
BEeTBEN noodera
Pacnonaratorcs Ha Pacnonaratorcs nucTta
XaoTUu4Ho!!l

KOHLUe nobera




Fa3JIM4YHble XapPaKTepPUCTUKNA

NuUAK

|

BeretatusH

- Cdplébxar B cebe
3a4yaTKku
BeretaTMBHOIO
nobera: ctebenb
n/vnun nnucx(

NMouk
14 l

[ eHepaTuBH

- Cobt®xar B cebe
3a4yaTKu reHepaTuBHbIX
OpraHoB: LiBETKW UMK
Lierible CoLBeTuUS,
LIBETOHOCHI,
MPULBETHUKMN.

|

CmeluaHHb!

- Cofepxart B cebe
3a4aTKV reHepaTUBHbIX U
BereTaTUBHbLIX OPraHoB:
LIBETKV UIK Lienble
COL|BETUS, LIBETOHOCH!,
MPULBETHUKU, NMUCTbS,
cTtebernb.
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Fa3JIM4YHble XapPaKTepPUCTUKNA
[MO4EK

[Touku No pexmmy

_____ ¢pyHROUOHMPOBAHMUA—

Bo3o0OHOBNEHU OboralleHu Cnawm
- 3umyoLite, - aKTUBHbI &pagsy - aKTUEPIPYIOTCS
NMEIOT Nepunoa nocne TONbKO B Crny4ae
NoKos dbobmMMpDOBaHMUS TpaBMbl
1 3aWmnLLEeHHOCTb ]
[onbl noHex

3alnLEeHHbI




MeTtamopdo3bl nobera
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MeTtamopdo3bl nobera

KopHeBuLY




MeTtamopdo3bl nobera

JlykoBuy
a

Uewynyar [onb4yaTta KnybHenykoBuu,
Fr_x ‘J 3 £ §ii ﬁ
L i% : .

it
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A
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MeTtamopdo3bl nobera
Kaynek
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MeTtamopdo3bl nobera

DUNNoKMNaaAnu




MeTtamopdo3bl nobera

duvunnogu




MeTtamopdo3bl nobera

LLvnbi n
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MeTtamopdo3bl nobera
JloBumne

AKTUBHA

OxoTt

[TaccuBHa




MeTtamopdo3bl nobera




[ eHepaTBHbIE OpraHbl

- OTO opraHbl pacTeHus, BbINOMHAKOLLME PYHKLINIO

PA3MHOXEHMUS.

NpopacTaH
ue
o QMK D070l Fi0-
PacnyckaHu OnnopoTtBoOpEH
d e K ue 2

- bokoBown nnu - Cneundonyeckum - ObpasoBaHue,
BEepXYyLUEYHbIN YKOPOYEHHbIN pasBuBatoLLeeca 13
opraH, ABnaroWwmnncs Hepa3BETBMNEHHLIN LBEeTKa nocre
noberom B nober c ONNOAOTBOPEHUS U
3a4aToO4YyHOM MeTamMopdOn30BaHHbLIM BbIMOSTHAOLLEE
COCTOSAHUMU, B N FINCTbSAMM, doyHKLUMIO 3aLLNThI,
4YaCTHOCTWN, BbIMOJTHAKOLL M NUTaHNA K
coaepxawmm doyHKUMIO pacrnpocTpaHeHus
3a4aTku LBeTKa uUnu Pa3MHOXEHUSA CEMEHU U CEMSAH.

couBeTus.
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LIBETOK

INMenecTkK

Nectn
3 a'é a3 TbIYUNHK
" a
BEeTONOo
L e Yawenuct
LiBeTOH ~_ K
ocC

NpuuBeTH
UK
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OKONouBETHUK

Yaweuka BeH4uk
f= 3awwmTa d&alvixd n f= npueneleorella)
HKEnexXaLLmx CTPYKTYP, onblnuUTENen, 3awmTa
PENKO — MPUBREYEHNE TbIYMHOK, NECTUKA, MHOIAA,

OMNbIJTNT¢
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NAAPARICPVIU L VIRV
OKOJTOLUBETHMKA

OKonouBeTHUK
OpHoaonbH NPOCTOW U BONHON? OBynonbH
oe oe
' MpocTto [1BOMHO
f i
Yalue4ykoobpasHbIn XapakTepucTumka
nnm BEHYMKA U HYaLLEYKN:
BEHYMKOOPPA3HbIN? CKOJ1bKO
— YaweykoobpasHbl —— BeHunkoobpasHbl — |1€NecTkoB/4HallenncTrko
N Y, B, CPOLLEHHbIE UNK
XapakTepucTumka cBOb6OHbIE, BO CKOMbKO

OKOoJ1oUuBETHMKA: CKOJIbKO

NenecTKkoB, CPOLLEHHbIE UMK
CBODOHbIE, BO CKOJIbKO
Kpyros, CUMMETPUS, LIBET,
onyLleHne, pasmepsbl.

KpYroB, CAMMETpPUS,

LIBET, ONyLLUEHUE,
pasmMepbil.
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3aBA3b

- HWKHASA B3AyTas 4acTb NECTUKA. 3aBA3b COAEPKUT
HaOEXHO 3alMLLEHHbIe cemanodku. MNocne
OMNMoAOTBOPEHMUSA 3aBA3b NpeBpaLlaeTca B niog.

NMonyHWXxH HuxHA 2999??
A5 A
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[lecTuk

COBOKYMHOCTb NS10AONUCTUKOB — 3TO MMHEeLEeN

L \
taviiladaeceurrll.

MapakapnHeit  fluaunapnHbis

/

I' AnoxapnHbin
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TbhbIYNHKN

COBOKYMNHOCTb TbI4YMHOK — 3TO aHApouen (Androceum).

[lo anuHe [1o cpacTtaHuio
ThIHMHOHHBIX - MB5H8BaTCTBEHHBI —
N-cunbHbIhdhEbouen — BCE ThIYMHKN CBOBOOHBI.
9TO aHapoLen, B KOTOPOM « OgHOBpaTCTBEHHbLIN — BCE
N-0€e KONMYecTBO ThIYMHOK ThIYMHKM CPOCHMC.
OSIMHHEE NPOYMUX.  N-6paTCTBEHHbIN —
ThIYMHKM CPOCHNCH B N-0€

1
y KONNYEeCTBO rpynn.

N

w | m

2 \ . 7 Ctaauu aBonouunmn
TbIYUHOK 2




dopmyna uBeTka

1)[TpoAoMKUTENIbHOCTb XXU3HU

@ Oh{éréTn/ 7 @ OByneTH ){ MHoOroneTH
ne ne n

2) ©
* AKTUHOMOpPdH ‘fﬂ&"r"é'ﬁg%ﬂ H AccumMeTpuUYH
bIU blg) bIU
o

6 My>kcko KeHcku O6oenon (O Becnon

7 7 bIU bIU

4)

Ca/M - Co/fIKONOLBETHIY — MpocToii
Yaweyka %?mepaTMBl-mﬁ"o”BeTH"K

T/A - yacTtu /G-

TbIYMHKMN NMNecTuk/reHnuen
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CouBeTune

Ty v
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Tunbl NNonos

BepxHue, pa3BuBaloluHecs HuxHue, pazsusarommecs
M3 BEpXHEH 3aBsI3U M3 HUXHEN 3aBsA3U
Cyxue CoyHble Cyxue CouHbie
Anokapnuu
- CnupanbHasi MHOIO- MHoronucroBka
| JIMCTOBKA OnHONMMUCTOBKA
[uKIHYEeCcKasi MHO- OnHOKOCTAHKA
rOJIMCTOBKA MHOrokKocTsiHKa
OmnHOMUCTOBKA CouHslit 600
MHoroopeuex
Cyxasi OlHOKOCTsIHKa
bob
YeTKOoBHOHBIN 600
OpemkoBHOHBIH 606
3epHOBKa
CuHKapnuu

IemMucHHKapIIHas Aropa Kopo6ouka CouyHas
KopoOouka IMoMepaHewn, Wiu XKenyns Kopobodka
Kopobouka recriepuamm Opex sA6moko
KpelHOYKA, WIH Bucnoruionnuk | Ipanatuna
KY30BOK 1—5-KocTOYKOBas
LlenoOuit KOCTsIHKa
Cyxasi KOCTAHKA (mupenapmii)*
KpeLtaTtka 3—5-rHe3nHas
JIByKpbUIaTKa sAroga
OaHOKpbUIATKA
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Tunbl N1O000B

BepxHue, pazBusaioLuuecs Huxuue, pa3susatoumecs
M3 BEPXHEH 3aBsA3H U3 HUXHEH 3aBsA3U
Cyxue CoyHble Cyxue Coynpie
[Tapakapnuu
Kopo6ouka Kopo6ouxka Kopo6ouka
Crpydok CemsiHka Arona
Crpyyouek ThikBHHA
OpelKoBUIHBIA
CTPY4OYEK
Operuex
JIuzukapnuu
Kopo6ouka Slropa SIronooOpa3HbIi
Ky3oBok KocrsiHka
Operuek (mupeHapwmii)
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OCHOBHbIE TUMbI NMNJ1040B

OaHoceMsAHHbIe

MHorocemsiHHbIe

OpnHoceMsiHHble | MHOrocemMsiHHbIe

 MHoroopeluek

* Opex » Kopobouka
* TbIKBMHA
« JXenyob » CTpy4oK » KocTsaHka
* [lomepaHel
» 3epHoBKa  bob * MHOroKkoCcTsiHKa
« HAbnoko
* KpbinaTka » JlncrtoBka
 HAropga
Pacceusarom Pacceusarom
PacnpocmpaHsirom xueomHble
nmaoobl cemMeHa




YKnsHeHHble dopmbl. Cnuctematumka
no CepebpskoBy

/ ﬁg::libll H|ble \

[1peBecCHbI [TonyapeBecCH.I TpaBsAHUCT

« 9lepeBbs * TlonykyctapHukn  » B&nukapnuyecku

* KycTtapHuku  [lonykycTtapHUYK e

« KycTapHWYK 7 * MoHoKapnnyeckmu
7 e

[MpnHUMN AeneHns — cTeneHb 0PEBECHEHUS U
0COBEHHOCTUN 3MMOBKM Nobera (onsa TPaBAHUCTbIX —

PEXNM LBETEHNA).
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YKnsHeHHble dopmbl. Cnuctematumka

no PayHkuepy

RS DAHEPODUTD

FEEMUKPUNTODHUTHI

XAMEDUTHI

r I

[MpHUMN geneHnst — oCObEeHHOCTH
PacnonoXXeHus novek
BO30OHOBMNEHUS.

KPUNTODUTHI

TEPODUTHI
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UTo noynTtaTb?

[ns obLiero passutug

[nsa netanbHOro n3yyeHust
BOMnpoca

[1na akTyanbHbIX HOBOCTEN B
Mupe brnonormu

PeunBH 1., 3BepT P., AKXOpPH
C. : «CoBpemMeHHas
boTaHuKa»

J1. . NNotoBa: «boTaHuka.
Mopaonorua n aHaTtomug
BbICLLMX PACTEHNN»

Biomolecula.ru

Elementy.ru



