boTaHWKa



Botanuka v ee pasgens!, M3y4arouMe HACTOALLEE W NPOWNOEe PacTeHH

Mopdponorws
pPacTeHWH

AHETOMWA THauonoria
pacTeHun pacresnn
Meorpadwua
[ PacreHseBRoacTeo pacTeHsl
- SKONOrMA
aneoboTanuka paACTEHM

Cucremarvka
pacTeHuH




PactutenbHasa KaeTkKa

KieTouHas CTEHKa — BHYTPH )KHUBOE COIAEPKUMOE —
NPOMONJIACH.

IIpomonnacm = a0po u yumoniazma.
Omoenen om KjiemouHou CmeHKu
naazmamuyeckou memopanou!

Om gakyoiu — omoenen mononiacmom.

Knemounasa cmenka 13 TeMHULICIUIIOIO3EI,
[JIMKONPOTEHHA.

B knerounou crenke MoryT ObITh IIOPBI.



OpraHounAabl

Kakue opraHoubl COAEPKATCS B KIIETKE
PACTEHUS, OTIMYAIOIIME €€ OT KIIETKHA APYTUX
OPTaHU3MOB?

BHYTpH KJIETKH HaAXOAUTCA LHUTOIUIa3Ma ¢ KOMIUIEKCOM OPraHOMIOB, NPHCYLUHX BCeM
3yKapHoTaM, U AApo. HeobxoauMo oTMETHTB, YTO B KIIETKE pACTEHUH cojiepiKaTcs opra-
HOMJIbI, HE XapaKTepHbIe [UId APYrUX 3yKapHOT: BAKYOJb U IJIACTUABI.

Baxyorv — MeMOpaHHBIN OpraHOM B LIEHTPE KJIETKH, 3aIOJIHCHHBIA KJIETOUYHBIM COKOM.
HoanepxupaeT BHYTpEHHEE JaBlICHHE KIIETKH, NPHIAET OKpPAcKy (KpacHywo WK duose-
TOBYIO), @ TAKXKE BBIIOJHAET 3anacarolyro GyHKIHIO,

Ihacmuder — 310 NByMeMOpaHHble OpraHOHbI KJIeTKH. PaznHualoT TPH THAA IU1acTHI.



[{uTomnasma: ruanzomnamMa (30Jb + I'elib)
OIIC: ogHoMeMOpaHHbIN. | nagkas v mepoxoBaTasi.

Anmapart ['onspxu: omHOMEMOpaHHbIN. JIMKTHOCOMBI,
nucTepHbl. O0pa3yeT JIU30COMBL.

JInzocoma: omHOMEeMOpaHHBIN. [ uaponuTudyeckue
(bepMEHTHI.

MukpoTesbia: NIMOKCUCOMBI, IIEPOKCUCOMBI.
BakyoJib

Anpo: saepHas 060104Kka (2 MeMOpaHbl), KapuoIia3Ma,
SIPBIIIKKU. 0eprble nopvl 60 BHeuHel MeMopate.

Anpeimku: PHK + 0enok.

[{uTockeneT — MUKpOTPYOOUKHA U MUKPO(PHUIIAMEHTHI.



[1BymembpaHHble

* MUTOXOHApPUN: IHEPTETUUECKUE CTAaHIIUU. MOryT
CaMOBOCHPOMU3BOANUTHCA! BHyTpeHHa MeMOpaHa —
KPHUCTHL.

Mexay Kpuctamu — MaTpuKC.

* llmacTuapl: XJIOPOMIACTHI, XPOMOILIACTHI, JIEUKOIJIACTHI.

a — XJjioponnacTt, 0, B — neKonnacr; r — XpoMonnacTt



HEmembpaHHble

* KJI€TOYHBIN LIEHTP: MHUKPOTPYOOUKH
(TyOy/IuH), MUKPO(DUIAMEHTEI
(AKTHH/MHO3HH).

* Pubocombl: cuHTE3 OEIKa.



OCOBEHHOCTHU
pacmeHull KoK op2aHU3Mo8

— OTHOCHTEJIbHAS HEeNOABHIXHOCTH OpI‘aHH3M8. U ero u
CBsA3b C cybcTpaToMm;
| — HaJW9Me ILIACTHJ — XJIOPOIJIACTOB, XPOMOILUIACTOB M
JIeMKOIJIACTOB B KJIETKAaX,
— Pa3BeTBJIEHHOCTH HOIJIOMAIIel IIOBEPXHOCTH TeJa;
— IOOCTOSHHBEIA POCT;
— MNPOABJIEHHE pPa3gpaKHMOCTH;
— HAJHYHeEe LeJIJTIOJO3HOM KJEeTOYHOH 000JI09KH;
— ¢cnoco6HOCTE K GOTOCHHTE3y — aBTOTpO(dHOE IHUTaHHe.



- PacTeHHs moaBHJINCH Ha 3eMJie OKOJIO 2 MJDJ JeT Ha3an.
IlepBOoHaYaJIEHO pa3BHTHE PACTHTEJBHEIX OPraHHM3MOB HOpPOHC-
XOAMJIO B BOAHOM cpeAe, YTO IIPHBEJIO K HOABJEHHIO — BOJO-
pociei. 3aTeM pacCTeHHs CTAJIM OCBAMBATH CyNly. JTOMY CIO-
COOCTBOBAJIO BOSBHUKHOBEHHE CJIEAVIOIMHUX apoMopdo30B:

— BO3HUKHOBEeHHNe QOTOCHHTE34;

— BO3HHKHOBEHHE 3YKAPHOTHYECKOTrO CTPOEHUS KJIETOK;

— BO3HUKHOBEHUNe Melo3a M OILTIOJOTBOPEHUS;

— BO3HUKHOBEHHE MHOT'OKJIETOYHOCTH U AU depeEIagun
KJIETOK ¢ OOpA30BaHMEM TKaHEH M OPraHOB;

— BO3HUKHOBEHUE YepeAOBAHUA PanJIOUWJHOTO M AMUIJION] -
HOr'0 MOKOJIEHHUIA; |

— BO3HHKHOBEHHE CeMEHH;

— BO3HHKHOBE€HHE I1BEeTKaA.



“'.i'!r-'-; 3
1 cTBON s

30-40meTpoB
120-200net

MHoro cTBOJIOB

KycTapHHKH 2 — 5 MeTpoB
50 et
L' MHoro
oJipeBeCHEeBIITHX
cTBOJIOB,10- 60 cMm

| AKusHenunoie (popMblI pacTeHHH

MHuoro ogpeBecHeBIIHX
H TPABSAHHCTHIX
cTB0JI0B,10- 60 cm

TpaBssHHCTBIE
TpaBbi 3eJIeHble CTe0JIn
1 rox







Hazpanue rrameK DyEKIUMHK JIoKaAN3aUN

OdpazogamersHas Henenune xnerok. 06- | Bepxymia crebas,
mKaub pasoBaHue APYrmx KOHYHK KOpPHHA, MeXK-
— BepXymeYHLle TKaHeH, Bepxymeq- OOY3/NHA, OCHOBAHHE
— DOKOBEHIE HEIA, TIONepeYHbIN, YepeIIKOB JIHUCTHER
— BCTABOYHLIE BCTABOYHBIN DOCT, pe-
— paHeBEIE reHepalna TKaHei

Ocuosrar PoTocunrTe3, Hakon- | JImered, creben:,

— samacalmasi, Bo3gy-
XQHOCHAA M BOJOHOC-
HAA DapeHXUMbi

— $OTOCUHTEINPYIOMAA
— croabyaras u ry6ua-
Tad NapeHXHMH

JIeHAe OPOJYKTOB 00-
meHa, razoobMen, 3a-
Oacagve BOAH

ILIOObE

IIpoaodawue

— KCHMJIeMa o0pasoBana
MEPTBRMH KJIeTKaMHu
TpaxenJ U Tpaxen;

— ¢osma obpasopana
JKUBLIMH KJETKaMM CH-
TOBUIHBIX TPVOOK H
KJIETKAaMH-COYTHHNAME

TpaECOOPT BOAKI U CO-
Jefl K JHCTHAM,
TpascOOpT OpraHuyve-
CKMX COeIHHEHHH OT
JHUCThEB K Opranam

Cocyasl ApeBeCHHE]

CHToRMAHKIe TPYGKH

ayba

ITokpoanvie
— JORjepMa
— mpodra

— KOpKa

3amuTa, razoofMeH,

TPAHCIOHPpAOHAA

Koxuna 1ucra, Kopa,
KOHYHK KOpHA, KOp-
HEBhIE BOJOCKH

Mexanuveckue (onop-
HElE, CKeJIeTHbIe)

—~ KOJLIeHXHMA

— CKJepeHXAaMa (BOJIOK-
HA B CKJIEepeHasl)

Onopa, 3amnTa, ofpa-
30BaHUe HADYHOTO H
BEYTPEHHET0 KapKaca

Jybanue ¥ apesec-
HBI¢ BOMOKHA, KaMe-
HUCThIE KJIeTKH

Butderumenvuoe

Cekpenusa cOKoB,
HEKTapa, BJlarfd, OpO-
OYKTOB o0MeHa

MenesacTeie BOJIO-
CKHA, HEKTADHUKH,
MICUHHKH

Kcnnema —
OT KOPHEN K INCTbSAM

dnosma —
OT IMCTbEB K KOPHIO




OO0Opa3oBaTeJIbHEIE

1. O6pa3yrot kinetku. O0eCcneunBarT POCT PACTCHUSI.
JIEJIATCAL.

2. Bunnr;

— gepxyuieynvle (KOHYC HapacTaHUs, IIOYKH ),

— boxoevle (KaMOUM — ONIPENCIICT POCT B TOJIIHAHY ),
— ecmasounvle (MEXKI0Y3IIHs),

— panesyvle (3aJICUMBAHUE TTIOBPEKICHUM).



[TOKpOBHbIE

Ha noBepXHOCTUN OPraHoOB.

Kaxue svinonnsrom ¢ynkuuu?

1. bapbepHas
2.3amuTa OT BBIChIXaHUS

3.T'az3o00MeH
4. VicriapeHue BOIbI
5.11ormmonienne BeniecTn




IloxpoeHnan
_ MmKaHbsv
i | F ~ Kopa (CTabIe

IMMUAEPMUC BETKH M CTBOJIbI
(koxuLa) . nepeBheR)

Hpoﬁué,

Yerpuna

(anmpepmuc BrOopuinas Komiieke
cTeoieu TKAHb TKAHEH
TPaBAHUCTHIX (cTebnn U KOpHH
% MHOTOJIETHHKOB) \OEHOBHAR
paCTeHHH): S TKaHb, cTapas
BOCKOBOM N . npobka)
— .~ MHorocsofinas |\

TKAHb
BOJIOCKHU |
T —— / Ueuermiurwur




[lepBUYHaA

NOKPOBHas TpeTn4yHan
T BTOpUuHas NMOKPOBHAA TKAaHb —
anudepmuc MOKPOBHAA TKAHb — | KOPK |

Knetku
MepTBble,
3aMno/IHEHbI
JINTHUHOM

MHoro cnoes
nNpobKu

< L
KneTku Xusble



7

MexaHu4vyeckass mkaHb

g S
|

BOJ195 )z //
Konnenxuma: nog snnaepmdl,/ ' / (

paCTAXKUMbI. Opra




NPOBOAALLUE TKAHU

! Kcunema (gpesecnHa) \ ! ®dnosma (ny6) \

Cocyapbl Tpaxenap! CutoBuAHbIE TPYOKM KneTku-cnytHuupbI

1 — cocyabl Kcunemesi;

2 — Tpaxewabl;

3 — KNeTKW ApeBecHON NapeHxXumeI;
4 — nopsl

5 - cutoBUgHblEe TpyOKy;
6 — KNEeTKU — CNyTHULBI;

7 — cuToBUAHLIE Nons;
i TpaHCI'IOpT BewecTB No paCTteHunto 8 — KNeTKU NYBAHON NapeHXMMbI.

Kcnnema — oT KOpHA K ancty! dnosma — OT NCTa K KOPHIO!



Kcunema:

Cocyapbl

MepTBblie

Tpaxenapbl RACTKY

dnosma:
CI/ITOBM,EI,HbIe pr6KI/I U CNTOBUAHDLIE KZIETKU

HKusble KneTku




BbIAEJIMTEJIBHAA TKAHDb

* MAeyHUKU — }XmBble KNeTKU C MNEeYHbIM
COKOM.

* HapysKHYI0 cekpeumto obecneymsatorT :

1. Menesncrble BONOCKM (KpanuBa, XviuHble [ 2
pacTeHuns) -

2. HekTapHUKM (Ha LUBeTKax)



OCHOBHbIE TKAHW

1. Accumunauuonnas — GOTOCUHTES.
2. 3anacarouwias — KOpHH, ITOOETH, KITYOHH, JTYKOBHIIHI.
3. Bo3oyxonocHas — CTPENOIHUCT, 3amac BO3ayxa.

4. BooonocHnas — xamycTa, ajlod, 3a1ac BOJIbI.

. - e, ] T W




osropenne remui: OPravbl HBETKOBOIO PACTEHHS

S

., IlBerox

11104

W

JIHCT

b4

Credean

; Kopenn



OPI'AHBI

KOpHU
Ctednu
IluctbA

[Touyku

I S

OyHKUMA:
1.06ecneynBaloT
OCHOBHbIe rnpouecchl

Xn3HeneaTenbHOCTW.
2. BeretaTuBHO®e
pa3MHOXeHWe pacTeHUs

LiBeTKK
MnoAakl
CemMeHa

|

OyHKUUA:

nonoBoe
PA3MHOMXEHUE




RopeHb

KopeHb

Kopenv — BereTaTHBHBII OCeBOH opraH pacTeHus, olJafalolMii pagvaibHOH cUMMeT-
puci W Yalle Bcero Haxoasumiics B nouse. Ha kopHAX pacTeHuHA HUKOTAa He obpazyercs
reHEpaTHBHbLIX OPraHOB H JIMCTHEB.

DYyHKUIHH:

O noryoueHUe BOAB U MMHEPAIbHBIX BeleCTB (MUHepalibHOe NHTAHHE pacTeHuil),
O onopa;

(J 3anac nuTaTe/lsHbIX BELIECTB;

O cHHTe3 OpraHHYECKUX BelecTB ((PHTOTOPMOHDL, AIKaJOWAbI );

(J BTAruBaroLIas — 3aTATHBACT cEMS B NOYBY NPH IPOPACTAHHH.

Bujpl kopHei (puc. 1.1):

[J rnaBHBIY (pa3BHBAETCA M3 3aPO/bILIEBOIO KOPEUIKA CEMEHH);

[ npuaatouHsle (pa3BHBAIOTCS Ha MOA3EMHBIX WIHM HaJ3€MHBIX 4acTiax nodera);

O 6okoBble (BO3HHKAIOT NpU GOKOBOM BETBICHWHM KOpPHEH, T. €. OHH PA3BUBAOTCH HA
[JIaBHOM, NPUAATOUHBIX U HOKOBBIX KOPHSX).

i1, BeOyLIMX Mapa3suTH4YeCKHii o0pas Ku3-
HH (TTOBHJTHKA).



Tanel KOpHEeHn

CymecTByeT 3 BHIa KOpHEH:

I'maénblit KOpeHb — KOpPeHD,
Pa3BUBAIOIIUHUCS U3 3apObIIIEBOT0O
KOpeIlKa.

IIpudamouHnsbie KopHu — obpasyrTcs
Ha cTebJIsIX, 2 Y HEKOTOPBIX pacTeHUSX U
Ha JIUCTBLSIX.

boxkxosabie KOpHU —OTXOIST OT I'JIaBHOI'O
H IIpHUOaTOYHOI'O KOPHSI.



KOPHEBBIE CUCTEMBbBI

Crep:xHeBada

Cuctema rnaBHOro KOpHA
Nna AByAONbHbIX

3
-

MouxkoBarTrada

f Cuctema 6OKOBbIX
J'I N NPUAATOYHbIX
W\ KopHeit

fi?t’%
Z
*

\-* [na oAHOO0NbHbIX



Moukosatas KopHe- CrTepXHesas KopHe-
Bad CHCTEMa Bas CHCTEMA

'MouxosaTtas KOPHEe-
CrepxHeshle KOPHERLIC CHCTEME KAT CHCTEMS

Tunsl xopHefl H KOPHERLIX CHCTEM



30Hbl KOPHA

30Ha npoBeaeHus
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30Ha )
y, pocTa
\
KopHeBbie i
BOJIOCKU EgﬁgHMﬂi_

KopHeBoOW 4exink




30Hbl KOPHA

33 YexJIMKOM — 30Ha AeneHunsa (3a4yem, Kakom
TKaHbto 0b6pa3oBaHa?)

30Ha POCTa
BcacbiBaHU4A

MpoBeaeHUs/BeTBNEeHUA



30HBI JICJICHUS

Ha npoaonpHOM paspese MOJIOAOINO KOPHsS BHAHLI 4 30HBI:

— 30na Oeaenus, odpasyloman KOHYC HapacmaHuil KOPHA.
JTa rpynmna KJeTok o0pa3yeT KJETKH KOPHEBOro 4eXJIMKa M
CJIM3b, 3AIUINAICIINe KOPeHb M ofJierdaomuye ero NpoaBHKe-
HHe B ITOYBe. | _

3ona pocma — ofpa3oBaHA MOJIOALIMH, PACTYILOIUMH KJIET-
KaMH. 31ech HaunHaeTcsa ¢opMUpOBaHHe TKaHeM KOpHA:

— 30HG KOpHeB8bLX 60J0CK068 (30Ha BCcachIBAHHsA) 00paso-
BaHA BLIPOCTAMH KJETOK NEPBHYHOH, OQHOCJICHHON BCAaChIBAIO-
el TKaHU KOpPHA;

— 30Ha nposedenud. 3aech POopMHUPYIOTCSA DOKOBBIE KOPHH
¥ BTOPMYHASI CTPYKTYPA KOPHSA MHOTOJIETHUX pacTeHHUH. ¥ of-
HOJIETHHX COXPAEAETCA TOJHKO IHEePBUYHAA CTPYKTYpa KOpHA.



[locTynneHue BoAbl

dusmnonorua KOPHA

[OpU30HTANbHBIN TPAHCMOPT NPOUCXOAMUT NO TPEM NYTAM: /7y Th YEPEs 310MIACT
(OCHOBHOW); cumracT (cMcTeMa NPOTONNACTOB KNEeTOK, COEANHEHHbIX
NOCPeaCcTBOM MNA3MOAECM); BakyoagpHb MyTh. NepeaBuKeHne no
BaKYONSAPHOMY MYTU B KOPHE HUUYTOXHO Mano.

Kopseson
BONOCOK




BuaoonsmeHeHuUus KopHeﬁ

Bos3ayLHbIe KOPHU XDFIY" bBHbIE HOPH”

hlIaTBl'IthlEI{OpHH

KopHennogbl

KopHuU-npuuenku



[TOBEI =
= cTebenb + IMCTbA + MOYKU

Mexpoyanue _\

BepxylwedHas

NoJKa

[MasylwHan novka

MNaayxa nucrta

INwuer



CmpoeHue cmebna dgyxnemHel nune.l

¢ [1poOka
Kopa

—e Jly6

Kambun

— [lpeBecuHa

¢ CepauesuHa

g o ~y

' MonepeyHblit cpe3 fpeBecHoro cTedns




JlncT

Jlucm — 3TO BEr€TaTUBHBIN OpraH pacTeHHs, 3aHUMaloLUNA BOKOBOE MOJOKEHHE U OCY-
LUECTB/IAIOUMH BO3AYIIHOE [IMTAHUE PacTeHUi. B oTanyue oT APYrux BEreTaTUBHBIX Op-
raHoB, 714 JIMCTa HE XapaKTePEH HEOTpaHUUYEHHEKIH (T. €. B TCUEHHE BCEH KU3HH) POCT.

Kakue pyHKIIMN
BBITIOJTHSIET
JTUCT?

1— nucToBaga nnacTtuHa
2— YyepeLUok
3— OCHOBaHue nucTta
4— NPUNUCTHKK
O— KUIKK



BHellHee CTpoeHUe NUCTA

JINCT COCTOMT M3 OCHOBaHUSA, 4YEpeLIKa, JIUCTOBOM IIJIACTHHKH H TIPHUIUCTHHUKOB
(puc. 1.6). OcHOBaHUE — 3TO YACThb JIKUCTA, ¢ TMOMOLLBK KOTOPOH JHUCT NOPHKPEIUIEH
K cTebmo. Ecii ocHoBaHHe pazpacTaeTcs U OXBaThbIBaeT crebens, To obpasyercd Bnara-
NMLIE JUCTA (MWEHNLIA, KYKYpY3a, IIbIpei).

UepelLoK — 3TO Y4YacTOK JINCTa OT OCHOBAHUSA A0 JIUCTOBOM ruiacTUHkU. OH yCHUNMBAET
MEXaHUYECKYIO MPOYHOCTh [UIACTUHKHU. ECNU depeliok €CTh, JUCT HA3bIBAETCA YEPELLKO-
BbiM (JIMNA, KJIEH), €CJIM OTCYTCTBYET — CHAAYMM (aJ103, JIUJTUA).

JIncroBas riacTUHKa — 3TO caMas LUMpoKas 4acTh Jjucta. OHa BeINOJHSIET GYHKUUIO
¢dboTocHHTE3a M NpeacTapnser coOOH OCHOBHYIO 4YacTb JIMCTA, HO MOXET OTCYTCTBOBATD
(4MHa 1yrosas).

| Jlnct
YepeLLKOBbIN

cuasiunn




Ewe pa3 cTpoeHne nncra




Tunbl "NUCTbEB

[IpOCTble U CNOXHbIE INCTbA

lpocriae acma: 1 2 :
1 — iiroaLaT s,
2~ Attt T B .
= afinesrpanad ’ g AT
1 — evpaRchil e Ay
s e

T — et poa ke AL

= posEuREa -‘I
7 = nomaraaTi
A= nanaeTman

= crpeacoiyrLEl
1= pomem g
11 = anpremt

12 = peinatemai

1% — npogotrapaTiin
1 = peosalaspecuanh

MpocToi AnCT — Ha YepeLuKe
0[Ha NMCTOBaA NNACTUHKa;
CNOXHbIN NINCT - Ha YepeLlKe
bonee ogHOW NUCTOBOWN
NNACTUHKK

Coavmande s

| = Bl Tos A i
2= rpaftzarai

T — mankdatocRoxinl




TUMbl XUNTKOBAHUA TIUCTBEB

HKunku — npoeoAAaLLMe NYyYKU NUCTbEB.

ABYAOOJIbHbIE PAaCTEHUA

CETHATOE XWUITKOBaAHWUE

nanb4artoe

nepucToe

OAHOAOJIbHbIE PACTEHUA

: b 4
napannensHoe

b 4
AyroBOe

MansyaToe
KUNKOBaHWE, ecnu
rNaBHbIe MUKW
OTXOAAT OT
OCHOBaHUSA NUCTOBOWM
NNACTUHKN (KNEH,
peBeHb, MaHXeTka).

Mepucroe
XKUNKOBaHUE, ecnu
OT rNAasHOW XUNKK
oTxoanaT bonee
menkue (ay6, ocuHa,
BA3, Nuna).

MapannenbHoe
KUNKOBAHUE — KUINKK

pacnonaralTcs
napannenbHo apyr

Apyry (nwexuua,
KyKypy3a, nyK, poxb).

[yrosoe xunkosaHue
— HUNKMA
pacnonaratwTcs

no ayre (naHAabIw).




JluctopacnonoxeHue

o4YepenHoe CYNpoOTUBHOE MyTOEB4YaTO®E PO3EeTOYHOE



BHYyTpeHHee cTpoeHune IUCTa

CronByaras -

napexHxuma o |

VU MAKOTb AUCTa
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MEKKNETHUKM Cocyabl

CuToBUAHBIE TRYDKM
lybuatas napeHxuma BonokHa



YCTbuue

* [lpouecc ncnapeHus
BOAbl pacCTeHnem
Ha3blBaeTCcs
mpaHchupayus.
IHTEHCWBHOCTb
TpaHcnupauum
perynupyetcs c
MOMOLLbH YCTbWLI,
YCTbULIE COCTOUT N3 OBYX
3aMblKaloLLKX KNETOK. B
3aMblKaloLLIMX KNeTKax
Haxo4ATCH X10pOoNaacThl.

AHEEIH]I.LLHE! ENETEX




BuaonsmeHeHUA INCTbEB
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Movyka — 3a4aToYHbIM nober

3avaTouMbie NUCTLA

3ayaTouyHble
couBeTUn

3auyatodHbin cTebens

NleHeparuBHaA NoYka BeretatuBHaA novka



BuaoonameHeHuns noberos

MacunucTein
crebene

CTONOHLI

Budouamenennwe nobezu: 1 — waybens; 2 AYKOSULA:
3 — KOpHesue

KoyaH — 310 BUAOM3IMEHEeHHaH noykal




BugousmeHeHMA noberos
O Haozemuvie.
e Komouku (00SpbILIHUK) — BBIMOJTHAIOT 3aLUTHbIE PYHKLIHH,

¢ YCHK — 3TO BUAOH3MEHEHHBIH THCT (ropox) WK seck nober (BuHorpan). OyHKUHA:
3aKpYUMBAHHE BOKPYT OIOPEI, yAepxKaHHe Mobera B BEPTHKANLHOM HOJIOKEHUH.

¢ HaazeMHBIH CTONOH — 3TO yANHHEHHBIH No3yuHit noder. OH XHBET MeHbILE ro-
Aa M BHINOJIHAET QYHKIUIO BETETATUBHOIO Pa3MHOMKEHHS: Ha BEPXYUIKE CTOJIOHA
obpa3yercs ykopoueHHbIM nober ("po3eTka"), KOTOPbIit YKOPEHSETCS, U W3 HETQ
pa3BMBAcTCS HOBOE pacTeHHE (GKMBYYKa, 3eMIISTHUKA ).

+

e KoyaH — 3TO BUAOW3MEHEHHas MouKa (KamycTa).
KopHesuue!

O [Hoozevmruuie.

¢ [lonzemusifi cToMOH. BbimonHser ¢GyHKUHIO pacceneHHs M BEreTATUBHOTO pas-
MHOXeHHUS. DopMHpYETCA U3 MOYEK Y OCHOBaHHS ¢Te0s; o0bIuHO 6eoro LBeTa
¢ OeCUBETHLIMH YELLYEBHAHBIMH JINCTBAMU. Y TaKHX pacTeHHid, Kak KapTodens,
CEIMHYHHK, Ha KOHLe CTOIOHA HOpMHUpYeETCS KNYOeHb.

e KnybeHb — cunbpHO yTOMueHHsIH noazemHusiit nober (kaprodens (puc. 1.11), To-
nuHamMbyp, XoxslaTKa, CeAMUYHUK). BHIMOMHAET (PyHKLMIO 3amaca NUTATENbHBIX
BELLECTB, 00ecneunBaeT NepekMBaHWe HEOTAroNpHATHRIX YCJIOBHH, BereTaTHBHOE
pa3MHOXeHHe U BO30OHOBNIEHHME.

¢ Jlykosuua — nog3eMHelit Nober ¢ 0OYeHb KOPOTKHUM VMOLIEHHBIM cTebrneM (AOH-
LlEM) U COYHBIMU TUCTRAMM (JIyK (puc. 1.12), nunus, TioasnaH). Botnonuser dyHk-
LIMY: 3anac NMUTATENBHEIX BELIECTB, MEPEKUBAHHE HEONArONPUATHBIX YCIOBHH, BO-
300HOBIIEHHE, BEr€TATHBHOE pa3MHOKEHHE.,

¢ KnyOHenykoBHua — nom3eMHsléi nober pactenuil. MMeeT cyxue, nneHuaTsle
JINCThY, a 3aMacHbIC MUTATENLHBIE BELIECTBA OTKNA/AbIBAIOTCH B cTebme (KpPoKyc,
rnaanonyc, 6e3BpeMEHHUK).



BuaoonaMeHeHHbIe noa3eMHbIe noderun

KrnyoOeHb KOpHEBMLLE

rna3ok CTONNOH

X C-be‘le Yelym
J CoYHble Yyeluymn

lpnaaTouHble
KOPHM

TiykoButa



BErETATUBHOE PA3MHOXXEHMUE

310 pPasMHOXEHUE C MNOMOIUBK) BETCTATUBHLIX OPraHOB MM HX yacTen. Bce nNoToMkM
NNpH BEI€TATUBHOM PA3MHOKXCHHHW I'CHETHUYCCKH OJHWHAKOBBI. BereraruBHoe pPa3zMHOXKE-
HHUE ObIBAET €CTECTREHHBIM HUNH HCKYCCTBCHHBIM.




BereTaTuBHoe pa3smMmHOXeHue

EcTecTBEHHOE BEr€eTaTUBHOE Pa3MHOXKEHHE:

O 1on3y4de Haa3eMHbIe 1100ery (3eMJIAHUKA);
KOpHEBHULLA (IIBIPEHA NOJI3Y4HIA),

JIYKOBHLA (TYCUHBIH JIYK);

K1yOHH (XoXJaTka);

a aaag

KOPHEBbIE OTIPBICKK — Ha KOpPHAX 00pa3yloTCs MOYKH, U3 HHUX Pa3BHBAIOTCS HOBBIE
pacTeHus (OcUHA);

O nuct (OeroHus, MOJIOAMIIO).
HICKYCCTBEHHOE BEreTaTUBHOE Pa3MHOMKEHHUE:
O neneHue KycTta (MHUOH);

(0 uepeHkaMH — OepyT uyacTh nobera ¢ 2—3 MOYKAMU M JIMCTBAMHU M CaXKarOT B MOYBY
(CMOpoAHHa, TOPTEH3HUA),



0

U

a4 Q4

OTBOJAKAMHU (KPBDKOBHHK) — OOKOBYIO BETBh NMPUIHOAIOT K 3€EMJE U HACTHYHO 3aChl-
naot nousoi. [lpuMepHo yepes Mecsau oOpa3yroTcs NMPUAATOYHBIE KOPHH, BETBb OT-
pe3aloT OT MaTCPUHCKOr O pacTeHHS M NIEPECAKUBAIOT,;

JIUCTBAMHU (CEHITOUA);

npuBKHBKa. Mcnonb3yloT NpUBOi (KyNbTYPHOE PACTEHHE, KOTOPOE HAAO Pa3MHOXHTH)
1 [TOJIBOM (pacTeHHe, Ha KOTOpOe NpUBUBAIOT). ECTh pasHble cNOCOOBI MPUBUBKHU:

®  KXONYIUpPoeKa — cnocod MPUBHUBKH, KOTJa MPHUBOHA U NOJBOH UMEIOT OJMHAKOBYIO
TONIKHY. JenaroT 0AWHAKOBBIE KOCHIE CPE3bl HAa MPUBUBAEMBIX KOMIIOHEHTaX H
MPHUKJIAALIBAIOT WX OJHH K ApyromMy. Ilocnie coBMemieHHs NMpHUBOS H MOJABOS MECTO
KOHTaKTa 0OMaTbIBaKOT 10 CpacTaHHs NPUBOA ¥ MOJBOs, 3aTEM OOBA3KY CHUMAIOT;

® OKYAUpPOBKA — B KA4E€CTBE MPHBOA MCIONB3YIOT INa30K — MOYKY C KOPOHW U Kam-
6uem. Ha noagoe nenaerca T-oOpasHbliii Haapes, B HEro BCTaBIAKOT MPUBOH U 3a-
MaTbIBalOT. [loce cpacraHus NnpuBos ¢ noJaBoeM 00BsA3KY CHHMAKOT;

KOPHEBbIE OTIPLICKH (MAJIMHA);

C MNOMOIIBIO NOA3EMHBIX MOOEroB — KOpHEeBHINa, KITyOHS, TYKOBHLB! (KyneHa, Kap-
Totenb, TUTUA);

¢ MOMOIIBIO KYJBTYPhI TKaHEH pacTeHHH. bepeTed rpynna KIETOK pacTEHHH H BbIpa-
LIMBAETCA HA MUTATEIBHBIX CTEPHJIbHBIX cpelax B npodupkax. B cneuHanbHo noaob-
PaHHBIX YC/IOBHAX KJIE€TKW HAYMHAIOT aKTHUBHO IEJIMTBCA M 00pasyloT Kamiyc (Mo-
30/1b). MeHsid COCTaBNAIOIIHE NMHUTATENLHOW Cpelbl, MOXKHO A00UTbCS 00pa3oBaHUs
KOPHEH W Mo4eK W TakuM o0pa3oM NoNy4yuTh HOBbIE pacTeHHUs (3KeHblUEHb, JpalecHa,
XPH3AHTEMA).



TEHEPATUBHbIE OPTAHbI
LLBETKOBbIX PaCTEHUMU




HBETOK

— 3TO BUAOU3MEHEHHbIN CNOPOHOCHDbIN Nober,
npUcnoco6s1eHHbIN ANA NON0OBOro PasMHOXKEHUA

[NaBHble YAaCTU UBETKA

! |
MecTuk
Peinbue

Ctonbuk
3aBA3b

ThIUMHKM
MeinbHWUK
‘ ThINMHOYHAA HUTh

NenecTok

[ecTuK, TbIYMHKMN, HawenucTu
OROIOUBETHNK — CeMs3aqyaTkm
BUAOU3MEHEHHbIE

ANETEA LieeTonoxe

HekTapHUK CrebneBas yactb
LiBeTOHOMKA LBeTKa



LUBETKW

i
oboenonwie Gecnonsle

(ecTb W NECTUKMK, W THIMUHKW) (6es TLIMMHOK W NECTHKOB)

TbIYNHOYHbBIE NecTuYHbIe
(myxckue) (xeHCkne)



d CmpoeHue mbIYUHKU —
MYXCKO20 Oop2aHa pa3MHOXEHUSs].

* [lMbinbHUK — ¢hopmupyemcs nbinsya. MNpu

co3pegaHuu NbIbHUKU nonakomcsAa U ¢ noMouwbro

eempa Uunu HaCeKOMbIX NMepPpeHOoCHImMCH Ha

nmecmuku.

MEATEPUHCEIAMETHE

SHNRDCD Pl CRARHI MapereHta

HapysHan
LTaHER
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MbIfIbHUK B PASPE3E
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Onbxa MHoroncxsa Mnaykox
lneAnas OOb HOBEHHAS WWEWEIH

MbiNbLUA PA3TUYHBIX PACTEHWIN
rnog MHUKPOCKCOINOM

—— MNbINMBHUK

—TbIYUHOYHaA
HUMb



P CTPOEHUE NECTUKA -
JKEHCKOIO OPIAHA PA3MHOXXEHUSI.

Peinbue — 06bIYHO K/1elKoe,
wepoxosamoe usiu oaxe
semsucmoe. Cay)xum ons
socrnpusamusa nbi/ibybl.

Cmon6uk — moOHUMaem pbi/iblye
Hao okosioysemHukom. l1pu

3Mom pbinbye ayyuie
ynasnausaem nbiibyy.

3asa3b — HWKHASA, pacllupeHHas
yacmb necmuka. Coodepxum
ceMsi3a4amoK 8 KOMoOpPoMm
hopMUpyrOMCSH JXEeHCKUe
nosiosbie K/1lemku —
Alyeknemxu.

[MpoponbHbIA paspes necTuka

CemsazayaTkiu /
.

CTeHKka 3aBa3Un

R

PbINIbLUE

o~

f
_{:Tonsum




CouBeTuA

¥l

Kucre JOMTHK Movarox Fonosxa Konoc

—

WmTox Kopsumka CnoxHeii Cnoxmeia
3OHTHK KONOC

BbIBatOT NPOCTbIE N CNIOXKHbIE.
MpuBnekatoT onbianTeNnen. He UBETYT B OHO U TO e BpeMs



OnbineHue

Onvinenue — 3TO NEPEHOC MbUIBHLI HAa PbUIbLE NECTAKA. PasnvyarOT CaMOONBUIEHHE U
nepekpectHoe onblienue. IlpU camoonsiienuu NblAbLUA 1011aJ3€T HAa PHUIBLE NECTHKA
BHYTPU ogHoro uBeTka. [Ipu nepexpecmuom onvirenuu nblibLia ¢ OJHOrO HBETKA Nepe-
HOCHTCA Ha pbUIblLIE MECTHKA APYIoro HBeTka JMO0 ¢ MOMOLLEIO BETpa, JIMOO HACEKOMBI-
MH MK OPYTHMH XXUBOTHLIMH-ONBLTHTEIAMHU. Haunbonee 3BOMIOUHMOHHO BEIMOJHO NEpe-
KpEeCTHOE ONbUIEHUE, T. K. MOBLILLACTCA BEPOATHOCTE PEKOMOHHALNN I€HETUYECKOTO Ma-
Tepuasa, YTO CrOcOOCTBYET YBEIMYEHHK) BHYTPUBHAOBOrO pasHooOpa3us.

onbineHue

il 4

camooreineHune nepekpecTHoe

i .

BETPOM HaceKoMeIMU BOAOK



OnnopotBopeHuUue

OnnopgoTBOpeHUe y IIECTHEK CEMSHA /"’
BETKOBbIX pacTeHum ) B
H P 1 }\""HHJII:H,EBDE JugoCcIepM

0eoliHoe: 3EPHO
1 cnepmui cnmBaetca
C ANLLEKNEeTKON — N
obpasyeTca 3urota u | TpyGKa
Aanee 3apodsiw

2 cnepmMui camBaeTcs
C LEeHTpPa/IbHOWM
KPYMNHOM KNIETKOM —
obpa3syeTcs
aHAO0CNEepPM

Priasne S3apobImn

IleaTpannuan
KJeTHKa

N3 CTEeHOK 3aBA3U
nectuka obpasyercsa
OKOM0MNN0OHUK

. Crnepmun

CEMASAYATOR

pacteHun otkpbin C.I. HaBawwuH B 1898 .

NBOWHOE ONNOAOTBOPEHUE y NOKpbITOCEMEHHbIX



IByOoneHbIe

OgHogonbHEE

CEMA

e COCTOWUT U3 3apoapllla, sHAocrnepma (Moxet
OTCYTCTBOBATb Y ABYA0/IbHbIX), CEMEHHOMN KOXKYpPbl

° CEMH,CI,OI'IM — nepebie TNCTbA

bea 3Hfocnepma -

CemMAACNN JapoLsILa CTpOGHVIe cemeHu nueHumubl

ToikBa Macoikb Toman Max (oaHOAONBHOIO pacTeHus)
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3epHOBKa NWeHWUb Wpiac Nyx Navgeiw Moyeuka

Kopewok

Crebenék




Cems

Y MOKPBITOCCMEHHBIX CCMA BO3HHKACT H3 CEMA3AHATKAE, KOTOprﬁ HaAX04UTCA B 3aBA3H
necTHka. CeMs OTBEUAET 3a PA3MHOKEHHE H PACCENEHHE pacTEHHIA.

Cemsa coaepxut 3apodsiue (puc. 1.13), xoTOpeIfl pa3sBHBaeTcs W3 3UTOTHl, BO3HHKLIEH
MocJie CIUAHUA MYXKCKON M XKEHCKOH NMONOBBIX KJIE€TOK. 3apoblill ABYA0IBHBIX PACTEHHH
COCTOMUT U3 JIBYX CEMA0Jieil, 3apoabILIeBOr0 KOPHS, 3apOAbILLEBOro ¢Tedad H 3apoibl-
[IEBOH MOYKHK. 3apoApILl OAHOAONBHBIX PACTEHHH COCTOUT U3 OAHOH ceMAa0M (Y 371aKOB
3TO LHWTOK), 3apOAbIIUEBOH MOYKH, 3apOABILIEBOro cTefAs H 3apOABILIEBOr0 KOPHS.
®YHKUHMHY CEMAONN: 3aM1ac NUTATebHbIX BewecTB (0000BbIE, CI0MHOUBETHBIE), 3aLMTA
3apOJibILIEROH NOYKH, GOTOCUHTES (MPU HAN3EMHOM MPOPACTAHWHM) U BCACHIBAHUE NUTA-
TENBHBIX BELUIECTB M3 IHAOCHEPMA (HATTPUMED, Y 371aKOR).

CeMeHa MHOTHX OIHOAOJBHBIX PAacTeHHH (MNUIeHHIIa, pOXKb) W MHOTHX [IBYIOJIbHBIX pac-
TEHWI (XypMa, Mepell) xapaKTepU3YIOTCS HAJIWYHEM 3anacaroweid TKaHH — 2Hoochepma
(OH BO3HMKAET MOCJE CIAHAHUA OHOTO CAEPMUA € AAPOM LECHTPAIBHOW KJIETKH 3apO/bl-
LIEBOr0 MELUKA). DHAOCMEPM XapaKTepU3yeTcs TPUIUIOMAHBIM HAObOpPOM XPOMOCOM.
B OCHOBHOM B 3HAOCNEpPME 3anacaroTcs XKHUpbI, pexxe — yryeBoabl Uau Oenku. B co-
3PEBLUIEM CEMEHH SHAOCIEPM MOXET OTCYTCTBOBAThb, H B 3TOM cliyJae 3arac BELUECTB
HaXOANUTCA B CEMAONSX.

Ewe onxa obs3aTesnbHas COCTABMIOLIAS CEMEHH — CeMeHHAA KOoxCYypa (BO3HHKAET U3
MHTEI'YMEHTA — 3TO BHELLHWHA TNOKpPOB ceMsA3ayvaTka), KoTopas MoxeT ObITb OQHOCIOH-
HOU HJTH MHOTMOCIOMHOM. OHa BbIMOJIHAET 3aLUUTHYIO GYHKUMIO. Y CEMSH OAHOIO U TOro
K€ pacTEeHMsl pa3Has TOJLUMHA CEMEHHOH KOXYpBbI, YTO ODECMIEYMBAET pa3HOBPEMEHHOE
npopacranve cemsH. Ha ceMeHHOHM kOxype MMeeTcs pyOUMK — MECTO HPHKPEIICHUA
CEMEHH K CEMAHOKKE.
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Cucremaruka pacreHum

LlapcTtBO PacTteHus

o
Huswwne Bbicliue
pacTeHus | pacTeHus
5 ¥ '
Mpynna otaenos CnopoBble CeMeHHble
Bopgopocnu pacTteHus pacteHus
/ ¥ L 4
OUREN S6NEHBIE Mox?;..:::qe;u bie I'Oﬂ(g;pl;::ﬂﬂ ble
BOAOpOC/N v pacTeHust
v CnopoBble v
Otaen KpacHble cocyaucTble Otaen
v (uBeTKOBbLIE
Ot1aen NnayHoBUAHbIE pacTeHus)
Otaen bypele OT1aen XBoweBUaHbIe
BOJlOpOC/ N Otaen ManopoTHUKOBUAHbIE




* CnopoduT 1 rameToPUT — NOKONEHUA B d)U3SHEHHOM LIMKAE PACTEHUN,
KOTOpble MOCTOSAHHO YepeayrTca APYr C APYrom. ITO 03HAYaeT, YTo Y HUX
NPoOMCXoauUT YepeaoBaHMe NONOBOro ¢ 6ecrnonibiM PasMHOXKEHNEM.
FametoduT oTBEYaET 32 NONOBOE Pa3MHONXKeHMe, a cnopoduTt — 3a becnonoe.

Cnopocdunrbl

MameTouThl

HyHa Boga Ana onaoa0TBOPEHUS He HyXHa Boga AnA ona040TBOPEHUS

l




' BOAOPOCAH |

3ENEHLIE BOAOPOCIH KPACHBIE BOAOPOCIW (BATPAHKMN) BYPBIE BOLOPOCM
(OKOND 17 ThIC. BUOOE) (OKONO 6 THIC. BWOOB) @ |, (OKONO 1,5 ThiC. BUAOB)
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LlapcTBO pacteHua

1 l

NMopauapcrTeo

Huswwue pacreHuna

!

NMopauapcrteo

Bbicluue pacteHUA

!

!

Boaopocau Cnoposble CemeHHble
| ——
pacHble
3eneHble (BarpsHKn)

XNlaMUAOMOHaAa
xnope}f'na : NaMUHapus
cnuporupa (mopckas kanycra)

nopdupa



MHOIFOOBPA3UE BOAOPOCNEMN

KpacHble Bogopocau 3eneHble BOAOPOC/N

(BarpAaHKKM)

S 7
= —

.
. < xnopenna
W, i AV
»
O p
7N XNaMnaomoHapa
nopdupa

YnbBa
(mopckoir canar)

NNaAMUHapuA ey V7
(mopckasa kanycrta) cnupornpa YaoTPUKC



Mpu3sHaKkn Bogopocnen:
1. He nmeloT TKAHEU U OPraHoOB.

2. Y MHOIFoK/N1eTO4YHbIX — Te/10 Ha3blBaeTcA c/noeBuULLe
(tannom).

3. MHOrokneTouyHble BOAOPOC/IN ANA NPUKPENIeHUN
MMEIOT pu3onbl- HUTEBNAHble 06pa3oBaHMA.

4. Xnopo$vmn Y BOAOPOC/EN COAEPHKUTCA B
XpomaTtodope — KpynHoum naactmae.

5. Boay n conu BNutbiBalOT NOBEPXHOCTbIO TeNa.

6. PaamHoO»KaloTca 6ecnonbim (AeneHnem KneTku,
cnopamm, KyCOYKamm C10eBuULLa) U NOJIOBbIM NYTEM.

7. Pa3Butue naert c yepeaoBaHuem nNoKoneHUm
(6ecnonoro — cnopoduTta U nonosoro — ramerodpura)



PasmHoXXeHune sBogopocnem:

OAHOKNETOUYHbIE — NyTEM Ae/IeHUSA KNAETKM.

MHoroknertouHble — 6ecnonbim nytem (4actamm
Ta/I/ZIOMa, 300CNOpPaMu) U NONAOBbIM — MyTEM
CAUAHUA rameT. U3 cnop pa3BmMBalOTCA MYXXCKUe U
YEeHCKUe rametodPpuTtbl, B KOTOPbIX CO3pPEBaIOT
rameTbl. B Boge npoucxoaut onnogo0TBopeHue,
obpa3yeTca 3uMrora, s KOTOPOoM pas3BUBaAETCA

BOAOPOC/b, B KOTOPOM CO3peBaeT CropaHruim co
cnopamwm.




Becnonoe (2-4) v nonoBoe (5-9) pasmHoOXeHue
XN1aMnaomMoHaAabl:
1 - noTepA XKrytmkos, 2 - obpaszoBaHune 300cnop, 3 - BbiXona,
3o0cnop, 4 - pocrt, 5 - obpaszoBaHMe ramer, 6 - BbIXo4, ramer,
7 - chnaHue ramer, 8 - 3UroTa, 9 — aeneHuve 3UroTbl U
obpasoBaHue 4-Xx xnamnaomoHaga.



YNOTPUKC

CnoeBuule

1 — KnetouHaa 060n10uKa
2 — uMtTonnasma Pusouapbl
3—-aapo

4 — xpomatodop (B BUAE HE3aMKHYTOTro KO/bLia)



PasmHoO»KeHue ynoTpukca

Monosoe (5-9): 5 - o6pasoBaHme ramer; 6 - cAUAHME TAMET;
7 - 3uroTa; 8 - apeneHune 3UroTtbl; 9 - passuTUe HOBbIX
YOTPUKCOB.

becnonoe (10-11): 10 - o6pasoBaHue 300cnop;
11 - pa3BuUTHE HOBbIX YIOTPUKCOB.



PasMHoOXeHUWe BOHOPDCHEFI

MNonoeoe pasmHOXeHWe NaMUHaPUK

MNonoeoe nokoneHue
(rameTochutel)

Becnonoe (2-4) v nonoBoe (5-9)
pazMHOXeHWe XnaMuaoMoHaabl

Becnonoe pasMHOXeHWe
xnopennol

!a.

Pa3MHOXeHHe YNoTpUKCa: nonosoe (5-9), Gecnonoe (10-11)

1 — KneTo4Hasa obonovka; 2 — uMTonnasma; 3 — s8apo; 4 — xpomarodop; 5 — obpaszoBaHue rameTt; 6 —
KOMyNAUMA rameT; 7 — 3urota; 8 — meros U ofpasoBaHue YeTbipex rannouaHbIX KNeTok; 9 — pasButne
ynoTpukca; 10 — oGpasoBaHie YeTbipeX KIyTUKOBbIX 300Ccnop; 11 — pasBUTHE YNOTPUKCa U3 300CNOP.




Otpen 3eneHble BOAOPOCAU

1. BbbiBalOT OAHOKNETOYHbIMMU &nopenna,
X/1TaMNA0OMOHaAa), MHOTOKNETOYHbIMMU
(ynoTpuKc, cnuporupa, yabsa, HUTeNna).

2. XpomaTtodopbl 3eneHble - pasHoOU opmbl.

3. Ob6utaloT B NpecHbIX BOAAX U MOpSAX.

4. HeKoTopble - Ha cyLlle.
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XnammuagomoHapga ‘
U \
YnbBa Cnuporupa YNnoTpuKc

(mopckoir canar)
Xnopenna

-



OTtpen bypble Boagopocaun

1. MHoroknetouyHble, MOPCKMe BOAOPOCM,

2. UmeloT XKento-bypylo OKpacKy cnoesumiua.

3. Knetku c mHOXecTBOM BYypbiX XpomaTodOpOB.

4. bypasa oKpacKa obycnoBneHa cmecbio NMMIMEHTOB
(xnopodunna, KapotmHonaos, PyKOKCAaHTUHA).

5. lNpeacraButenu: nammHapua (MopcKaa Kanycra),
uucrosempa, Pykyc, capraccym

J1IdMNHApPWUA
(mopckasa kKanycrta)

Capraccym



KpacHble Bogopocau (6arpaHku)

1. Bce obutalot B mopsax, Ha 6onblunx rnybuHax
(ao 100m)

2. B Knetkax umerot, Kpome xnopodunnna, KpacHble
U CMHUE MUTMEHTbl, Nornowawme KpacHble U
CMHe-PpUuoneToBble CEeKTPbl CONHEYHOro cBeTa.

3. lMpeacrasutenu: nopdupa, poanmeHus.

dunnodopa u 4p.

PoapumeHuna




3HavYeHue BOHGPGGJ’IEI:;I B XW3HW HeNnoOBEKa

Mawa - KHMCIopOog Hoepasm ana croTta OvymeTHa Bo okl
Lad Tl
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NeuebHbie rpasmM Nerapcecroa




Moxoobpa3Hble

22—27 ThiC. BUAOB. BOABIIMHCTBO OOUTAIOT B JlecaX W Ha 0010TaX, pexkKe BCTPEHAOTCs
no deperaM BOAOEMOB U HA BJIAXKHBIX Nyrax.

OOwne NpU3HAKKN

O B xwusHeHHOM uukie|npeodbnaaaer rametodut. Crnopodut (Y MXOB OH Ha3biBacTCA
CIIOPOTOHHUEM) MNPEACTAB/ICH KOPOOOYKOW U rayCTOpHeH (I3TO MJIMHHBIM THAXK, BHe-
APAIOLIHICA B raMeToMuUT).

Q

s omytonoTBOpeHHs HeobxoaMMa BOJA.

3

Tkanu cnabo pa3BUTBI WM OTCYTCTBYIOT. [ IOKPOBHBIE TKAHH HE UMEIOT YCThHIL U KY-
THKYJe1. [TpoBoAsILIMEe TKAHK HE UMEIOT TPaXeHa U CHTOBUAHLIX TPYOOK.

O Kopueit Het. EcTh pH30HIBI — HUTHYATBIE BBIPOCTHI CTEDJISA, YUACTBYIOUIHE B MOIJIO-
UIEHWH BELIECTB U3 NMOYBBI U YAEPKUBAIOUIUE PACTEHHE.

O JIMCThbA H CT€OHM MXOB HE FTOMOJIOFMYHBI JIMCTBAM H CTEOJIAM COCYAUCTBIX PaCTEHHHA.



Mxu

KYKYWKUH nén CparHym

Kopobouka
co CriopaMHu

4 Kopobouka
Crebeasn €O cnmopaMu
JIneres lucrbs

-\

Pusonjbi | Crebeas



LInKA pasmMHOXeHnA mxa

XUIHEHHbBIA LMK MXA

onnoaoTBOPEHUE
FTAMETO®UTHOE

MNOKONEHWE

My ckon

rameTopur

AHTEpPUA KA

' Myxckue nonoesie  XKeHckue NonoesLie

KopoGo4ka, opravbl oprawbl
HaKpbITan
KONnNa41xKom

3pensii
cnopogut

Mporoxsema ¢
@ nouxamm

Cnopodop
Cnopu < ‘Kpumeqxa
Mpopacraioume A KopoGo4ka
cnopsl 3;; / | Monogown cnopoduT

MEHO3
CNOPOPUTHOE

MNOKONEHUE




UepejoBaHne NMoKoJieHHH ¥ MOX000pasHbIX

. CITOPOK ] VAT
MoRoEoe CI1o |.'I'[}[|'H iT

fecnomoe

[AMETOHT

ramMeToHT



[TaNnOPOTHUKN

NMANOPOTHUKOOBPA3HbIE

10—11 TBIC. BUOOB.

OOwme NnprusHaku

O B uukiie pa3BUTHA AOMHHHPYET cnopodwur, IrarvleTome CHJIBHO peayLHpOBaH.

O EcTe Bce TUNBI TKAHEH: MOKPOBHasi, MeXaHWYecKas, OCHOBHas, MpOBOAALLAS U 00-
pasoBarenbHas. IlpoBoadias TkaHb BMepBbie 0Opa3yeT TPAHCMOPTHYIO CHCTEMY,
O00BEAMHAIOLLYIO BCE OpPraHbl.

O EcTb BCE BEreTaTHBHbLIE OpPraHELIL: CTeﬁe.J'Ib, KOPEHDb, JIUCT.

O Jlns orioa0TBOPEeHHA HeoOX0AHMMa BOJA.



XapakTepHa MakpoQ I — HaTHYKWe OTHOCHTENBHO KPYMHBbIX JIUCTEB (Baiiu). JIUCThs
COCTOAIT H3 OCHOBAHHSA, Y€PEUIKA U NEPUCTO-PACCEUEHHON JIMCTOBOH TUTACTHHKH. JINCTBS
YacTO MOKPBLITBEI 4Yelnyrkamd. JIMcToBas nnacTHHKa pacTeT BepXyuikod. Ha nucTesx
C HIKHEH CTOpPOHBbI GOPMHUPYIOTCA CMEUHANBHBIE 00pa30BaHHA — COPYChI, B KOTOPBIX
HAXOIATCA CIOPAHIUH Y CO3PERAIOT CNOPbI. /11 NaNOpPOTHUKOB XapaKTEPHO KOPHEBULIE,
HA KOTOPOM Pa3BUBAIOTCS NPHUAATOYHbIEC KOPHHU. KaMOu#l oTCcyTCTBYET.

HYACTHU TUCTA NMAMOPOTHUKA

copyc
(Kyuka
cnopaHrues)

paxiuc

CTEePXeHb
(cTepskenb) i

— (nucr)

nepo
(nucTouex)

| —yepelwok

i
S — e




PasmHOXeHne NanopoTHUKA

Conopanrun I-
I'ameTodur
Coopodur »
k

|

( Mym#mckne 1 ’

FHEeHCHRHE OpPraHbl

3apoCcToOK

o i




[lhayHOBUAHbIE

Otaen NnayHoBUAHLIE

Okono 1000 BugoB. 3T0 caMble APEBHHe M3 HbIHE JKMBYIIMX BBICIUMX pacTeHMH. XKus-
HeHHas (GopMa — MHOTOJIETHHE TpaBbl. BONBLIMHCTBO OOHMTAET BO BJAXKHOM TPOITHYE-
CKOM H CyOTpOMUYECKOM KIMMare, Hebomnbllag 4acTh — B JIECaX yMEPEHHOTO MoACa.

HmeloT noberu ¥ KOpHU (IMTABHOTO KOPHS HET, Pa3BHBAIOTCH NMPHIATOYHEIE K OOKOBBIE).
[ToGern U KOpHH XapaKTEPUIYIOTCH JUXOTOMHYECKUM BETBJICHHUEM. Y TUTAYHOB BBIAEIIS-
10T ABa THMA MOOEroB: CTEMIOIHEC] TOPU3OHTA/IbHBIE H BEPTUKAILHEIE, HA KOTOPBIX pas-
BUBAIOTCH CIIOPOHOCHBIE KOJIOCKH. XapaKTepHa MHKPOQWIIHS — JHUCTbA HMEIOT OTHO-
CHTEILHO MeJNIKUe pa3Mepsl. JIMCThA JIMHEHHO-NaHUEeTHOH (GOpMBI UMEIOT LEJIBHYO JIHC-
TOBYIO [UVIACTUHKY, HECKOJIBKO PAaCIIMPEHHOE OCHOBAHME M PACIosaraloTcs CrHpalibHoO.

XKuznennvrti yuxn naayua 6yaasoguonozd. JloMuHupyeT cnopodur. |B cnopoHoCHBIX Ko-
JMOCKaX pa3sBHBAIOTCSA CMOPAHTHH, B KOTOPBIX MPOMCXOOUT MEHO3, U (POPMHUPYIOTCS CIIO-
pbl. Criopel BBICEBAKOTCA, MPOPACTAKOT, H M3 HUX pa3BUBaeTCd OECLBETHBIA 3apOCTOK
(ramerodut). OH HaAXOQUTCH MOJ 3eMJIei, a ero pocT W pa3BUTHE BO3MOXKHO TOJIBKO MPH
YC/IOBHU BHEApPEHUS B Hero THd rpuda, 3a c4eT KOTOpOro 3apocTok nuraercd. Ha ogHoM
3apoCTKe 00pa3yloTcs U aHTEPUANH, M apXerOHHH, B KOTOPBIX pa3BUBAKOTCH TaMETHL.
C moMollpl KamneJbHOH BJIard MMPOMCXOAUT OIIOZOTBOPEHHE M 0Opa3yeTcs 3MroTa.
B nanbHeiilieM U3 3UroThl pasBuBaetca cnopodur. HekoTopeie 1ayHOBHIHBIE (CEIATH-
HEIA) — pa3sHOCTIOPOBLIE PACTEHHUS.

[Ipeacrasutenu: nnayH 6ynaBOBUAHBIN, ceNsArMHENA.
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Orpen XsouweasuaHule

Oxoso 25 puaoB. XBOLIM WIMPOKO pacnpoctpaHeHsl B EBpa3un, CerepHoli Adpuke, Ce-
BepHol W HOxxHOH Awmepuke. BOMBLIMHCTBO MMPHYPOUEHBI K YMEPEHHBIM OOJacTAM,
HECKOJIBKO BUAOB OOUTAET B TPOIUYECKHX U CyOTpOnMYeckHUX perHoHax.

XapaKTepHbl FOPU3OHTAIIBHBIE MOJA3€MHbIE NMODErH — CHIIBHO BETBALUMECS KOPHEBUILA,
Ha KOTOPBIX XOPOLIO Pa3BUTHI MPUIATO4YHbIE KOpHH. HagzeMHble noderu ¢ nonsiMU MEx-
AOY3/IMAMH. BBIEASIOT ABa THMA HAA3eMHbIX NOOEroB: BETBALIMECS BEr€TaTUBHEIE 3€JIe-
HOTO [BETA, ¢ YEINYEBUIAHBIMH JIMCTESMH (TaKk Ha3bIBaeMBbIe JIETHHUE MOOETH), U HEBETBS-
IIMECS CMIOPOHOCHBIE, MHIIEHHBIE XJIopoduiuia (Tak HasbIBaeMble BECEHHME I10Oeru), Ha
BEPXYLUKAX KOTOPBIX Pa3BHBAKOTCA CMOPOHOCHBIE KOJIOCKH. JIMCTOpACIONOKEHHE MY-
TOBYATOE, JIUCTBA CHIBHO PEAYLHUPOBaHb! A0 HEOOIBIIMX 3yOUYHMKOB, KOTOPBIE CPOC/IHCH
BMeCTE U 00pa3yroT IUIEHYATOEe KONBLO B KOKA0M y3ie. (DOTOCHHTE3 Yallle BCEro MpoMc-
XOAUT B cTtebse. Idnuaepma cTednd UMEeT YTOJIICHHBIE CTEHKH, B KOTOPBIX OTKNabIBA-
€TCA KPEMHE3EM, YBETHUMBAIOLIMHA MPOYHOCTD nodera.

AKusnennunrii yuxn xgowya no.aesozo.| Jlomuaupyet ciopodpur| PanHeid BeCHOM NOABNAIOTCA
CTIOPOHOCHBIE NOOEru, Ha KOTOPbIX (POPMHUPYIOTCH CIIOpaHTUU CO criopaMu (00pazyloTcs
mero3oMm). [locne cozpeBaHns cnopk! BRICKINAKOTCS U PACIPOCTPAHAKOTCH BETPOM. 3aTeM
CIOp6I npopaCTa}oF, bopMUpys rame*ro¢m| (3apocToK). 3apocTOK CHavanla UMEET GopMy
OOHOCJIOWHOW JIACTMHKH 3€JIEHOTO 1[BeTa, a 3aTEM CTAHOBHATCA MHOTOCTOWHBIM. Ha 3a-
POCTKE pa3BUBANOTCS [10JIOBBIE OPraHpl] B KOTOPBIX CO3PEBAIOT MYIXKCKHUE M XKECHCKHUE ra-

MeTEL. OrnIog0TBOPEHHE NPOUCXOAUT NPU HAJITMYHUH Kall€JIbHOX Blaru. B naneHedem u3
3UTrOThl Pa3BUBAETCA CMOPODHUT.




PazymuooxkeHue XBoIIrelrl.

MpopacTaiowan cnopa

o BeceHHue noberu
obpazyroT
CMOPOHOCHbIE
KOJIOCKWN, KOTOpPbIE
nocne oépaBOBaHMﬂ
Crnop OTMUpaloT.
Cnopsl NpopacTaT B
OAHOMNOJIble 3apOCTKMU.
OnnoaoTBOpeHue XA o
I'IDOHCXO,EI,HT an ’ ! “ / .;' o | Criepmint |
yuacTun BOAbI, B A AR | il
pesynbTaTte yero
obpasyeTcqa 3uroTa,
N3 Hee BblpacTaeT
npeapocToK, a U3
Hero B3pochnoe
pacTeHue,

A Cnopa
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q&% % f \ Japoc
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Japosbiw })’ /1 P

Hauexnetka




BbICLULME CEMEHHDbIE

/PACTEHVIFI \

Otaen Otaen
FTONNIOCEMEHHbIE NMOKPbITOCEMEHHBIE
(800 eudos) (UBETKOBBIE)
- (250 meic. eudos)
eHepaTUBHbLIE

. euep:ﬂuble



I'OJ'IOCEMEHHI:IE PACTEHMH

I'onocemel-u-lble paC'reHml, Y KOTOpPbIX He 6b|Bae'r naoaos
N CeMeHa NieXKaT B LUMLIKaX OTKPbITO, rono.


http://www.tsvetnik.info/images/jap_Gingko_flowers.jpg

’KusHeHHble popMbl XBOUHbIX paCcTEHUMN.
NepeBbA

CexBonn




UHDbIX pacTeHUMN.

W

KunsHeHHble popmMbl XBO

KycTtapHUKu
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JINCTbA XBOUHDIX

JInctba y 60NbLIMHCTBA XBOMHbIX XECTKUE, Uronb4vaTtble (XBoA) U He
onagatoT B HebnaronpuatHoe Bpemsa roga. OHW MOKPbITbl TONCTOWM
KYTUKY/ION-cnoem ocoboro BellecTBa, BblAE/SEMOro MOKPOBHOWM
TKaHbO-KOXULEN. YCTbULA MOTPYKEHbI B TKAHb JINCTA, YTO CHUXKAET
ncnapeHmne Bopbl.

\_(" s I & ] LI W™
ABOWMHKA

= )

XBOWUHKMN
COCHBbI

NTMCTBEHHWL bl




ApeBecuHa

[lpeBecnHa coCTOMT B OCHOBHOM M3 Tpaxeua - MepTBbIX
BepeTeHo0bpa3HbIX KAETOK C TONCTbIMM 000N04YKaMU,
BbIMO/IHAKOLMX NPOBOAALLYIO M ONMOPHYIO GYHKLUUN.
Cocypnos Hert!

Vit

Y MHOIrMXx BUAOB B KOpEe U ApeBeCcUHE
MMEITCA CMONAHDbIE KaHanbl,
3aN0/IHEHHblE CMOJ1I0M, 3OUPHbIMMU
MaciaMu U ApYyrMmun BeLecTtBamum.
cnapeHna 3TUX BeLlecTs co34atoT
XapaKTepHbIN apoOMaT XBOMHOIO
neca

. e



Cemd COCHbI

LLivwka — 3To0 BUAOU3IMEeHeHHbIN noder, cCocTosALUN U3
ocu U Yewyn. Ha TBepabIxX Yelwyax pacnonararoTcs

CeMeHa.
He3penble WULLKKU 3e/1eHOBATbIE, C MJIOTHO NPUXKATbIMU YELLYAMM.
Y 3penioni KOpUYHEBOM LLUMLLKU Yellyu pacKpbiBalOTCA.



PasmHOMXeHue XBOUHbIX

| MyXCKHMe WnLWKn
KeNToBaToro LBeTa
PACNONOXEHbI Y
OCHOBaHMA MOJI0AbIX
noberos. B HMX Ha
HUKHEWN CTOPOHE

4 yellyeK HaxoasaTca no

1Ba NblAbLEBbIX

| MELLKa, B KOTOPbIX
co3peBaeT NblabLa

KeHCcKuMe WNLWKN KPacHOBATOro LBeTa,
CUAAT Ha BepXyLlKax MosioAbix noberos.
Ha BepxHel CTOpoHe Yellyek HaxoaaTcs

Monoable /7 cemAa3sayaTKu.
XEeHCcKune

LMLKW




NbiNbUeBoe 3epHO (2 KNeTku) cemaszaqaTok cemMeHHas YeLLys

WEeHCKUA

i1 apxeroHuu r\a RO

nbiNbLesan
Tpybka (4 agpa)

cems, cHabxeHHoe

neTy4kon OUclD
rannonaHsli i
BaXKHo!!!

aHAocnepm
3apogbliL




Otaen MNMoKpblTOCEMEHHbIE CaMblt MHOTOYUC/IEHHbIN B
pactutesnbHom uapctee (250 Tbica4 BMAOB)

[ Kracc DéydorvHble ] [ Kracc O0HodoAbHbLE ]




[ Kracc DéydorvHble ]

1. MpoBogAwme ny4ykm B ctebne
PACMONOMKeHbl MO KPYry, OTKPbITbIE,
eCcTb KaMbuM, Bce XXU3HEHHble
dbopmbl;

2. KonnyectBo yacten UBeTKa KpaTHO
NATU UM YETbIPEM, OKOIOLIBETHUK
yalle ABONHOWM;

3. [1Be cemaponu;

4. CTepXHeBadA 1 MOYKoBaTa“A
KOpHeBasA CUCTEMA;

5. Jlnctba ntoboi popmbl, NPOCTbIE U
CNOMKHble, eCTb NPUANUCTHUKMK

6. CeTyaToe (nepucrtoe 1 nanb4yaTtoe)
UJIKOBaHMUe.

[ Kracc O0HodoAbHDLE ]

1. MpoBoaAaLLMe NYYKU 3aKPbITbIe,
Kambui He obpa3syeTca, TpaBbl;

2. KonnyectBo yacten uBeTKa KpaTHO
TPEM, OKOJIOLLBETHMK NPOCTOMN;

3. OpgHa cemapons, y 6onblLUMHCTBA
eCTb SHAO0CNepPM;

4. MoykoBaTaa KOpHeBaA CUCTEMQ;
5. J1ncTbA uenbHble U
LeNbHOKPaMHMeE, Yalle npocTble,
NPUNNCTHUKN OTCYTCTBYIOT

6. NapannensHoe unun ayrosoe
XUNKOBaHMe.




NcKnro4vyeHnAa ns npaBun

{ Kaacc DeydorvHbie ]

[1oAOPOXKHUK — UMeeT Ayrosoe
YW/IKOBAaHNE N MOYKOBATaA KOpHeBaA
cuctema.

{ Kracc O0HodoAbHbLE ]

BopoOHMM rna3 nmeet ANCTbA C
CeTYaTbIM XUNKOBAHUEM.




CemencTBa BblAENAOT Ha OCHOBAHUM COBOKYMNHOCTU MPU3HAKOB.
BaXKHEeNWnmMmM n3 HUX ABNAOTCA OCOOEHHOCTUN CTPOEHMA LBETKA U NaoAa.
CTpoeHue 3TUX OPraHOB Y NOKPbITOCEMEHHbIX CTO/Ib Pa3HOOOPA3HO, YTO
Y4Y€Hble cMmorin Bblaenntb 6onee 390 cemencTB LUBETKOBbIX PacTEHUN.
Cpean HUX ecTb CEMENCTBA, BKAOYatoWwme B ceba BCero HeCKO/IbKO BUA0B
UNU AaXKe COoCToALLMeE U3 OAHOro — eAMHCTBEHHOro BMaa. Ho ectb
CeMeUNCTBa, HaCYUTbIBAIOLLME ThICAYM BUAOB, Hanpumep, CEMENCTBO
CNnoXHouBeTHbIX U3 Knacca [ByaonbHbIX BKAKOYAET OKOA0 25 ThicAY BMA0B,
a cemenctBo OpxmaHbIX U3 Knacca OaHOA0NbHbIX — 6onee 25 TbicaY BUOOB.

A

‘Kaacc @eybomanbte, CeMENUcmaeo Kracc O0HO00AbHBLE, CeMEUCTBO
CAOXKHOUBEMHbBLE, TOOCOAHEUHUK, OpxudHble, opxudest




Knacc AByno/sibHble, CEMENCTBO
KpecTtouBeTHble




Cemenctso KpecTtouBeTHbIX
*q4'"4T4+2n1

CouBeTue - KUCTb UAU
MmeTesKa

R Typuenc

Mnop — cTpyUyoK, CTpyUoUeK

JINCTbA PacnoONOXKeHbl
noouyepenHo nnm cobpaHobil
B PO3eTKY, YXMZIKOBaHue
nepucroe.

Crebenb npamocroauum,
4acTo MOKPbIT BOJIOCKaMM

Kanycra
nexKMHeKas

JdHAocCnepma B CeMeHU HerT.
Hacekomoonbinaembie



. BeHYux | hecmuk L IReTRM
o . e "‘-L

CTPYHOK

nepezopooxa

PACKPBITHIE

OAOABI
peibKa IHKasn NACTYIIbSl CYMKA



3HayeHne KpecTtouBeTHbIX

[Mnwesoe:

CougeTume (LBeTHAA KanycTa,
6poKKoNNn),

JIncTtbAa (KnTamckasn
KanycTa),

Mouykun (benoKoyaHHasn
KanycTa),

Ctebnennop, (yTonLeHHbIN
ctebenb y Kosibpabu)

KopHennopa (peauc, pena)

[lonyyeHne npunpas — XpeH
KopmoBoe — TypHenc

[TonydyeHne macna — ropyumua,
panc

COpHAKM — NacTyLlWbA CYMKa,
APYTKa

MeanoHOCHble — cypenkKa,
cBepbura

[leKopaTUBHbIE — IEBKOM

JleKapcTBeHHOe - ropymnua



KY/IbTYPHbIE PACTEHUA
CEM. KPECTOLUBETHbIE

Peauc Mopynuya

Micnonb3yemble 4e/I0BEKOM 4YacTU pacTeHWU 3TOro cemelicTBa:
KOpHennogbl y peauca, CTpy4kn y ropumiibl, KOpeHb U INCTbA Y XpeHa,
JINCTBA Y KanycTbl,



T B
CEMEWCTBO KPECTOLBETHBIE

AipyTka nonesasn MacTywba cymka

Peabka gvkas

PacTeHuss 3aTOro cemeicrBa MMeHT colBeTus (KUCTk), NI10AbI
(CTPYYKM UMK CTPYUYOUKKN), HWKHUE NUCTbA, cO6paHHbIe B
«PO3eTKy»



Knacc AByAo0/IbHbIE, CEMEUCTBO
Po3oLuBeTHble
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CTBO PO30

Cemen



CemencTtBo pPo30LUBETHbIE

3000 BupoB

*un3HeHHble popMbl TPaBbl, KYCTaAPHUKMU
(cnupesn), pepesba (A6noHA)

CTep)xHeBas U1 MOUYKOBaTas KOpHeBas
cuctema

NMepucroe n nanbyaTtoe XXUAKOBaAHUE

Crebenb Nnpamoin Uam NoN3y4ynin, MoryT
6bITb WKNbI

JlncrtbA NPOCTbieé UN CZI0XKHbIEe C
NMPUINCTHUKaMU

CouBeTtue — KUCTb (Uepemyxa), WUTOK
(rpywa), merenka (pabuHa)

Nnop — A610KO, KOCTAHKA,
MHOTrOKOCTAHKa, MHOTroOpeLlUeK
(rpaBunar), MmHOronucroska (cnupes).
CemeHa 6e3 sHaoCnepma

Hacekomoonbinfsemble



Tunbl N1040B PO30LBETHbLIX




3HayeHue po30LUBETHbIX

[lnwesoe — AroaHble u
N1040Bble KyNbTypbl

JlekapcTBeHHoOe —
60ApPbILLIHUK, KanraH

[leKopaTuBHOE —
LLUMMNOBHMUK

COopHAKU — lanyaTKa,
rpasunar

MenoHocHoe —
LUMNOBHUK

[MonyyeHue po30BOro macsa B
KOCMeTUKe 1 nappromepuu




Knacc [1synonbHble, cemenctso bobosbie
(MOTbI/IbKOBbBIE)




Cemencteo bobosbie (MoTbinbKOBbIE)

12 TbiC. BUAOB.

HU3HEHHbIe pOopMbI: TPaBbl,
KYCTapHUK (Kentasa akaums),
nepesba (akauua)

CrepXHeBaa KOpPHEBaA CUCTEMA,
Ha KOPHAX KNyOEeHbKMN,
cogepawme a3oThuKcmpytowme
baKkTepum

MunKkosaHue nepucroe. JIncreAa
CNOXHblIE, UMEIOT NPUNNCTHUKMN.
Y ropoxa BEpXHUMN NNCTOYEK
BUAOU3MEHEH B YCUK.

Crebens:

[MpamocToauni (AOHHUK),
non3y4yunin (Knesep), BbloLLMIACA
(paconb), uennatowmmca (YnHa,
ropox).

CougeTue — KNUCTb(ropox) nau
ron0BKa (Knesep).

CemeHa 6e3 sHaocnepma.
CamoonbineHue (daconb, ropox)
NI HACEKOMbIMU (AOHHMUK)



PacKPBITHIA
Aoz

KiaybeHbKu
HA KOPHAX

YauieyrKd

3 1

.'h.

GEHYUK

MbIYUHHKU
U gp00
006a0

neCMuK

Knybenbku
Ha KOpHAX .



Cemencteo bobosbie (MoTbinbKOBbIE)

3HauyeHue:

Muwesoe (paconb, 606, cos,
ropox)

[lekopaTmnsHoOe (NOMNKUH,
AYLWUCTbIN ropoLLeK)

KopmoBoe (Knesep, AtoLepHa)

AN\
~

MepoHocbl (kentasa akauusa)

JlekapcTBeHHOe (OOHHUK, YN TenM
coN0aKa)

Macna (apaxwuc)

«3eneHoe ygobpeHune» —
oboralatoT NoYBy a30TOM



Knacc [1ByaonbHblie, CEMENCTBO
nacieHoBble




CemencTtBo NacaeHoBble

2, 3 TbiC. BUWAOB.

HU3HEeHHble popMmbl:
KYCTapPHMKW M1 TPaBbI

Crep)XHeBaAa KOpHeBasd
cucrtema.

Nlnctea npocTble, uenbHble
WU pacceyYeHHble, be3
NPUNNCTHUKOB, XUJKOBaHUE
nepucroe.
JlnctopacnosioxeHue
oyepeaHoe

LiBeTOK 060enonbiin.

CouBeTtue KUCTb, pexe —
OIMHO4YHbIe. LIBeTKu
camoonblngaroLwmeca nnam
HaceKkomoonmnbl/iaemsble.

Mnoa: Arona (tomar,
KapTodesnb) nnm Kopoboyka
(beneHa)

\ % ff,;-
: is/li5) s | s : |



OBIIHE NPU3HAKH NACJEHOBBIX

=== naojx
y  Kopobouka

naclicH

o CAANIKO-
KapTrogeik ropbLKH




Tnnbl NN10AOB NAaCNEeHOBbIX

Puc. 218. Twust niropos maclenoBLix:
I — mupangpa dusaancopupnan  (Nicandra physalodes), sroga B3 Dyawpesmmiirold wpuraroilt wamewie;

2 — puszamc afuuriobern-

nuik (Physalis alkekengi), nponoapubiit paspea Aronbl B NYSHIPEBURION IeKpbmarofl vamedie, § — kpacania 00LIKHOReNH:sT (Atropa
bella~donna), saroga; 4 ~- nacicu cocovnonniit (Solanum mammosum), Aroga ¢ Bmpoctamu; § — Oenena uepuas (Llyoscyamus niger),
Kopolioyrta ¢ oTHpmBaMueiics  wpmwceunol; 6 — gypman o0menopenuprt  (Datura stramonium), nopobouka, DACKPLIBLIOIIAHCT

cTHOpHKamy; 7 — Jaxnaman (Solanum mclongena), arona.



3Ha4YeHune cemencTBa NacaeHoBbIX

BaxHeWlme 13 nacrneHoBsIx

MuweBoe (6aKknarkaH, nepedu,
TOMaT, KapTodenb)

JlekapcTtBeHHoe (6eneHa)
Apnosutoe (aypmaH)
KopmoBoe (KapTodenb)
[lekopatnsHoe (bennagoHHa,
TabaK AyLNCTbIN)

CopHAKM (NacneH YepHblin)

cnonb3oBaHMe HacToA ANA
6opbbbl C Bpeantenamm
(Tomar)

[lpon3BOACTBO CUraApeT
(Tabak)




Rnacc [ByaonbHble,

cememncTso

CnoXxHouBeTHble




CemencTBo CNOXHOLUBETHbIE
(acTpoBbie)

25 TbIC. BUOOB

Hn3HeHHble PopMbl: TPaBbI,
KYCTapHWUKWN, INAHbI.

CTepKHeBan KopHeBas
cucTtema, nepucroe
KUKOBaHMe.

JInctbAa NpocTble, UenbHble NN
pacceyeHHble, be3
NPUANCTHUKOB.

MoKeT bbITb NPUKOPHEBAA
JINCTOBAA po3eTKa (0ayBaHYMK)

JInctopacnonoxkenue
oyepesiHOe, peke CyrnpoTUBHOe



CeMmencTBo C/I0XKHOLUBETHbIE
(acTpoBbie)

Ctebenb npAMOCTOAYUN MU
NON3Y4YUN.

Y HeKOTOpbIX N0A3eMHble
nobern — KopHesuLle (6oask,
0COT).

CouBeTne — KOp3UHKa, CHapyXu
— 0bepTKa M3 BUAOU3MEHEHHbIX
BEPXYLUEYHbIX TNCTLEB.

LiBeTKn oboenosble nnum
oAHononble. PacteHuA
OAHOAOMHbIe (MaTb-U-Mayexa)
WIN ABYAOMHblE (KoLwaybs
N1anka, HUBAHMK)

[lhopn - cemAHKa

CemeHa 6e3 saHaocnepma

CemeHa pacnpocTpaHAatoTcs

BETPOM UTN KNBOTHbIMW.

Nyroeoin %
BACUNEK

Huesaduk Y
KoLwiavyba nanka

Actpa

179. PacTenun cEMEINCTBA CNOXHOLBETHBIX

Hesacun




Tunbl LBETKOB CNOXHOLBETHbIX

O6mas opmyna userka: Yo/l 5T 51,

Tpyb4yaTble
LIBETKMN
poMaLlKu

HA3bIYOK
’ BEHYMKA

HA3blYKOBBIE
LIBETKMW
poMaLlKu

BopoHKOBUAHbIE
LUBETKU

Cougetue
BaCUNbKa




Muwesoe (canat, TonnMHambyp)

MacaunyHble (MoACONHEYHUK)

” I_ _, *'
JlekapcTBeHHOe (0AyBaHUYMK, POMALLKA, ThICAYENNCTHMUK,
NONbIHb)

[lekopaTuBHOeE (acTpa, KaneHayna, Xpu3aHTema, reoprmuH)
CopHsAKu (ocoT, 6oasK)
MepoHocHoe (oayBaH4YUK)
3ameHa Kode (umKopuii)

[ocnoacTBylOLLME BUAbl HEKOTOPbIX
coobuwecTs (NONbIHHbIE NOAYNYCTbIHN)




Knacc oaHooo0NbHbIE, CEMENCTBO




CemencTBOo 3/1aKM (MATIMKOBbIE)

8 TbIC. BUOB.

KU3HEHHbIe pOopMbl: O4HO- U
MHOTrO/IETHWNE TPaBbil,

ApeBOBUAHbIE pacTEHUS
(6bambyK)

MouKkoBaTaA KOpHeBaAn A 5 B r
cucTtema, napannesibHoe
KUNKOBaHuUe.

UsermKoeble Hellvill

XapaKTepHO KyuleHue.

- NbiNBEHUK

Ctebenb nmeeT nosnble
MeXKA0Y3/11A, Ha3blBaeTCH
CONNOMMHA. GRS

yeemrossble
ARk

MblI9LUHOYHaA
HUMb

fal =t =t =




. I'logBneHune

. KosnouwleHue.

Pa3bl pa3BnTUA 3/1aK0B

BCXO/I0B.
. KylueHue.

. Bbixoa B
TPy OKY.

. LiBeTeHue.
. Co3peBaHue

3€PHOBOK.




CemencTBOo 3/1aKM (MATIMKOBbIE)

JlucteA MNPOCTble, C B/1alra/1INLLLEM, 4aCToO cngavue.
ﬂMCTOpaCI'IOI'IO)KeHMe o4yepenHoe.

LiseTku oboenonbie nan ogHononbie. Mnoa 3epHoOBKa.

Cema nmeer IHAOCMNEPM. BETpO- UIN CaMOOTlblideMble




RO 1 IR, BB s
d)opmyna UBETKa 3/1aKOBbIX:
| Oe)+2 T3l
Couserus
CraoxHEIT KOTTOC Merténxa Cyaras
(MImeHHLIA. POXKE. AYMEHB) (MATIHK. IPoco, oBéc) (THMOdeeBKa)

r m

ITouatok
(KyKypy3a)




IInKopacTyLllme 31aKku




3Ha4YeHune 31aK0B

KopmoBoe — KyKypy3a, OBec,
OBCAHHMLA

COpHAKU — Nbipen

CpepoobpasoBaTtenm — TMNYaK
N KOBbINIb B CTEMNAX

[lonyyeHme caxapa —
CaxapHbIn Tpocuk (20%
caxapa)

CTpounTtenbCTBa *XUNnll,
Npon3BoACcTBO mebenun n
npeamMmeToB UHTepbepa -
6amoykK




Hmuanen-

CemeiicTBo DopMyNIa UBETK 1o I[IpencraBuTeln 3rauenue

uwas gopma PMYNa 1BETEA a pel
Kpecro- Tpassl 49, T, 11, Ilnoacrpyuyoxk uau { Kanycra, peapka, |IIumeBbie B KOpMOBEIE KYABTYDEL,
IBeTHbIE CTPYVYOUEK pexuc, 6pOKBa MEeAOHOCH!, COPHAKH
Posonser- | lepesba, | *4,JI.T II, Ilnoawr: MHoroope- | Bumusa, manuHa, | AeKOPATHBHLIE, JIEKAapCTBeHHEIe
HBI€ KYCTapHH- IeK, KOCTRHKA, abpuxoc, MUIOB- pacTeHusA. [LI10AOBLIE JepeBbs

kd, tpasw | ¥4, JI.T II, a0a0x0, cnoxrasa | HUK, ab6j10HA, Tpy- '

KOCTAHKA ma u Ap.

Bo6Goesie |Kyecrapuu- ‘-1(5).111 2 +(2)T(9}, + 11, | Ilmox 606 T'opox, nocesHoit, Kopmosbie 1 nunieBble KYJALTYPH.

KH, TPaBBI KJIeBep KPacHHIM, MeaoHoOCHI, COPHAKHK

JIIONHH, (pacosb, '
nmpnepHa
Tlacneno- |TpaBml '-Its)JI(slT(s)II] Aropa, Kopobouxka | Kapropens, toma- | IInmesrle, KOpMOBLIE, A€KOPDATHB-
BhI¢ TEI, AYpMaH, 6eneHa | Hple KyJbTYDbl. A0BKUTHIe pacTeRAA
TNIPMMEeHSIOTCS ANA NPHTOTOBJIe-
_ HUS JeKapCTBeHHEIX IMPenapaToB
Cnoxuo- |Tpasmu 51T, I1, CeMsaHKa IloaconneuHuk, po- | IInineBsie, AeKOopaTUBHEIE KYJIBTY-
OBeTHEIe OBETKM TpyDuaTeIe MAalllKa, ACTPOBBI€ | phl, MEJLOHOCHI
IBETKM H3BIYKO-
BEIE

June#i- Tpagsbl *0g,3T 5,411, Hropa, kopobouka | JIYK, YyecHOK, JK- I[InmeBsle KYJILTYPHI, JeKapPCTBeH-
Hble JINdA, TIOJbLIAH Hble, JeKOPDATUBHLIe PACTEHHA
3nakosrle | TpaBhl 0,,,T,I1, 3epHOBKa IImernna, poxb, XneOGHBIe U KOPMOBHIE KYJIBTYPHI,

pHC, OBEC, KYKYPY-

| 24, 6aMOYK, MATAUK

COPHAKH




B ¢uToueHO3€e valle Bcero NMpHUCYTCTBYET APYCHOCTb, KOrAa pacTeHHs pacrno/aralorcs
B OIpeeIIEeHHOM TMOpPAAKE B COOTBETCTBHH CO CBOHM POCTOM W OTHOILIEHHEM K CBETY.
Haubonee yeTko ApyCHOCTb BhIpakeHa B necax. B yiecax yMEpEHHOro nosca BLIAC/ISAIOT
4 gpyca: apyc A (BbICOKHE AepeBbs; TakHe, KaK €llb, COCHA, Ay0), Apyc B (Hu3KkHe nepeBbs
M BBICOKHE KYCTAPHHKH; OPEIHHK, pabHHa), Apyc C (KyCTapHHKH U TPaBbl, HHOTJA €ro
pa3szenAOT Ha JABA CAMOCTOATEbHBIX Apyca) U apyc J{ (MXH Ha MOBEPXHOCTH MOUBLI).

‘ Mepsbii = /" R
Cambie bonbuwiue 7 .
depeebs A

_// i \
P / \

‘ Etopon /

Huskopocribie depesbd | "-.\

TpeTn

KycmapHUKU \

YeTeaomril
¢ Tpasbi
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