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KOMILIEKCHI OLIEHOUYHBIX CPEJACTB JUISI TEKYIIEU ATTECTAIIUA
o gqucnuiuiiHe boranuka

TecTsl VI8 KOHTpO.1s 3HAHHUI 110 Kypey «boranuka»

PacrurenbHas KiaeTka
KTo mepBBIM BBEJl TEPMHUH «KIICTKA»
Teodpact
Hasamux
Jlunnel
I'yk

Haiijire HeBepHOE YTBEpIK/ICHHE

[IpoTomact - 310 KHBOE COJEPAHMOE KICTKH, COCTOALLEE W3 KICTOYHOH O0DOJIOYKH, sapa H
IMTOTLIA3MBbL

PactuTenbHas KileTKa COCTOMT M3 KIIETOYHOH 000JIOUKH U ITPOTOILIACTA

[ImasmMomecMbl - IMTOILIA3MATHYECKHE TSDKH, COSIMHSIONIME IIPOTOILIACTBI COCCIHUX KIIETOK B
€/IMHOE LIET0e

PactvTenbHast KIeTKA OTIHYACTCS OT YKMBOTHOM HATHYHMEM KJIETOYHOH 0OOMOUKH, TUIACTH]1, BAKYOIIH C
KJIETOYHBIM COKOM, ILTA3MOIECM

B pactuTenbHOH KIETKe IIEHTpaMHM CHHTE3a, HAKOIUIEHMS M BbUICICHHS TEKTHHOBBIX
BEIECTB U FEMHUIIEIIIIOII03, COCTABIITIONIMX KIIETOUHYIO 000JI0UKY, SIBISIOTCS

MHUTOXOHIPHH

Bakyonu

JITKTHOCOMBI

ITnacTuge

Haiijre nByMeMOpaHHbIH OpraHou1
Pubocoma

JlukTHOCOMA

Bakyonb

MuToX0HIPUH

Haiiure oqHOMeMOpaHHBIH OPraHOMT
Pubocoma

Il1actrna

Bakyons

MuToxoHapUH

Haiiaure Ge3smemOpaHHBIi Oprasou|
Pubocoma

JIuKTHOCOMA

Bakyonb

MuTtoxoHapHH

COBOKYIHOCTE KaKHUX OpraHelll B KjieTke odpa3yeT amnmnapaT [ 'onpmku?
Putocom

JluKTHOCOM

Bakyoneit




MuTOXOHIPHI

Kaxkoe BelecTBO BXOIUT B COCTAR aledpOHOBOTO 3epHa?
dochomunuis

Kapotunonn

OuTHH

[emmronos3a

Kakoe BeImecTBO BXOIUT B COCTAR KJIECTOUHOR MeMOpaHbI?
dochonunuiel

Kapotunounn

@uTHH

emnrono3a

Kakoe BemecTBo BXOAHUT B COCTAB XpoMoruiacra?
dochomunnIb

KaporuHouab!

duTHH

Hemmonosa

B xakoit yacTH pacTeHH MOKHO HAHTH XJIOPOIIacThI?
3penbie 110/1bI PAOUHEL

Kopuenmnot MOpKOBH

CemeHa TIIIEHHUILBL

Momnosie cTeONIN JTUIIBL

B kakoif 4acTH pacTeHHd MOYKHO HaliTH XpOMOILIACTEI?
[Tno1b1 psiOUHEL

KnyGens kaprodens

CemeHa NIIEHHILI

Momnoasie cTeblin JTUIBL

B kakoit qacTH pacTeHHi MOYKHO HAWTH KpaxMallbHble 3epHa’
[Tnob1 psOUHEL

KnybGens kaprodens

CeMeHa NIIEHATIB

Kopnemion MOpKOBH

B kakoii 4acTH pacTemii MOYXKHO HalHTH alelpOHOBEIC 3¢pHa’
[Tnoae! psiOUHEI

Kinybenn kaprodes

CenMena OIneHH b

Mosopie cTeOH JIHIbI

Haii /e MpaBriGHYIO [0CIIE/I0BATEIBHOCTE SIEMEHTOB SHIOMEMOPAHHOM CHCTEMBI KIIETKH
OIIC

[ Inasmaremma

Jukriocoma
[Iy3pipek ['onbmxu




Hatinure onmbOUHOE YTBEPIKICHHE:

B riepBruHO# 000JIOUKE MHOIO MaTpHKCa U MaTIO KapKaca

Bropyramas 0007I04Ka KISTKH OTKIIA/IBIBAETCS HAPYIKY OT [epBHYHON

TTopbI - 5TO OTBEPCTHA B KIETOUHON 000/104Ke

COBOKYIIHOCTB KJIETOYHBIX 000JI0UEK M MEKKIICTHHKOB HA3hIBAIOT arloIiacToM

IluTOKMHE3 — 3TO

JIBHKEHHE LIUTOIIA3MBI
JlemeHue U TONIA3MEL
PacTsxenne IUTOIIA3MBL
O0e3R0KUBAHHEE IIMTOTIIA3MEL

[{uxm03 - 310

JIBHIKEHHUE [TUTOIIA3MBL
JlemeHHe 1M TONIIA3ME]
PacTshkeHHe HUTOIIA3MEL
O06e3BOKUBAHKE THTOIIA3MBL

B cocras 171a3MoIecMbl BXOIAT

MukpoTpyOoUKa, TOHOILIACT, IATOIUIa3Ma

T uarormmazMa, asmMaiemma, kasain I11C

[lepsuunast 0007104Ka, MUKPOGUOPHILIA, CEKPETOPHBI ITy3bIPEK
Muxpohubprnia, nuroriasma, kadan S11C

IIporiece HAKOTICHHST CyOepHHA B KIIETOUHOM 000I0UKE Ha3bIBACTCS
MuHepanu3anus

OnpeecHeHHE

Kytunuzanusg

OnpoOKoBEHHE

[Tporiecc HAKOITIEHFS JINTHHHA B KJIETOYHOH 000M0UKe Ha3hBacTCs
Munepanu3zanus

OnpeBecHeHHE

Kytunuzanus

OnpobkoBeHue

[Tporecc HaKOIUICHHS KyTHHA B KJIETOUHOM 000NOYUKE HA3hIBACTCS
Munepanusanus

OnpeBecHeHHE

Kyrunuzamus

OnpoOkoBeHuE

ITporiecc HAKOTUIEHHS! MHHEPATBHBIX BEILIECTB B KIETOYHON 000JIOUKE HA3bIBACTCS
Munepanu3anus

OnpeBecHEHHE

KyTtunuszamug

OnpoOKOBEHHE

Kakoe u3 yTBEp)K/IEHIIT HEBEPHO




OCHOBHBIMH OT/THYHSIME PACTUTEBHBIX KJIETOK OT KUBOTHBIX SBIISCTCA HAIMYME B HUX IUIACTHI,
BAKYOJIeH, KIIETOIHON 0O0IOUKH 1 TIJIa3MOJIECM

OcoOEHHOCTH CTPOEHHS KIISTOK PAacTeHFE 00YCIOBIEHBI MPUKPEIIEHHBIM 00Pa30M JKH3HH,
OTCYTCTBHEM CKEJIETa, aBTOTPOGHOCTBIO, ¢J1a00 pasBUTOH CHCTEMOH BBI/IENIEHHs] OTOPOCOB

VY KIIETOK BBICIITHX PaCTeHHH OTCYTCTBYIOT IIEHTPHOIIHN, YIACTBYIOIIUE B JEIICHUH KIIETOK

Knerkn Beex pacTHTENIbHBIX TKAHEH BBITOJHAIOT CBOIO (DYHKIIUIO B )KUBOM COCTOSIHUH

HatiguTe HEBepHOE YTBEPIKICHUE

[[aTormasma BKIFO4aeT B cedst OCHORHOE BEINECTRO (THANOIUIA3MY ), OPraHesLIbl i MeMOpaHHbIE
CHCTEMBI

[ TuToriasma oTjiesieHa OT KIeTOYHOH 000MOUKH IL1a3MaTHIecKoi MeMOpaHoH

LIMKJ103 - 3TO TOK IIMTOILIa3MBL, 00JICT Ao OOMEH BHYTPH U MEKITY KIETKAMH

Slnpo — oqHOMeMOpaHHas opraHesla KJIETKH, BXO/AINAsS B COCTAB M TOTIa3Mbl

Jrdpyzuro Bo/bI Oe3 pacTBOPEHHBIX B HEH BEIIECTB 9epe3 KIETOUHbIE MEMOPAHbI B CTOPOHY
BOJIHOTO PacTBOpA coJied OonbIel KOHIIEHTPAlHH HA3bIBAIOT

OcmocoMm

TypropHbM JIaBIICHHEM

[ ImazmMonmzom

LIATOKIHE3OM

Kakyto (hyHKIMIO BBIOIHSIIOT MUTOXOHIPIHI?
Cumres yIieBoIoB

CunTes OenKoB

CuaTes ATO

3axOpOHEHHE OTXO/I0B

Kakyto (hyHKIIO BBIITOJHSIOT XJIOPOILIACTEL?
CuHres yriieBo/10B

Curtes OenKoB

Crrrez ATO

3axOpOHEHHE OTXO/I0B

Kakyro () yHKIHIO BBIIOTHSIOT BAKyOIH?
CHHTE3 YIIIEBOIOB

Cunres OenkoB

Crmrez ATO

3axOpOHECHUE OTXO0/I0B

Kakyto (hyHKIIO BBIOHSFOT PHOOCOMBI?
Curres yriieBoIOB

Cunres OelmKoB

Cuares ATD

3axopoHEHHE OTXO/I0B

COCTaRBTE CMBICITOBBIE TAPbI «TEPMUH — OIPE/IEIICHHE

[opoast memOpana

Aneprypa

Cpejwiinasi ITACTHHKA U JIBE IEPBUYHBIE 0D0JIOUKM MEXTY JBYMs [10PaMH
[1TupuHa oTBepCTHS TOPHI




CoCTaBbTE CMBICTIOBBIE TIAPHI «TEPMUH - OIIPEZICTICHUE)

[ apa op

Topyc

Vrosmmenne rmopoBoit MeMOpaHb! B OKaHMIIEHHBIX [I0PaX

Tlge, sesxartye IpyT IPOTUB IPyra Iopbl M IOpoBas MeMOpaHa

Yro, 10 BallieMy MHEHHIO, HE COOTBETCTBYET UCTHUHE

JlraMeTp IapeHXUMHBIX KJIETOK 10 BCEM HAIIPABIECHHSAM Pa3/IHYaeTCs HE CHIILHO

060109Ka TTAPSHXUMHBIX KJIETOK CHJIbHO YTOIIIIEHHASL, IPOTOILIACTHI [0 MEPE CO3PEBAHHS KIICTOK
OTMHPAIOT, KJIETKH BBIIOJHSIOT OTIOPHYIO (hYHKITYHO

PaspacTane mpo3eHXIUMHBIX KJICTOK UIET IPSHMYILECTBEHHO B OIHOM HAIPABJICHHH

KOHIIBI TPO3EHXMMHBIX KIETOK Yallle 3a0CTPEHEI

TTporiece pazbeIIHEHNS KIIETOK BCIIEICTBHE Pa3pyIEH s CPEIUHHOM IUTACTHHKH Ha3bIBACTCA
OMHUTIOTEHTHOCTBIO

Jemuddepeniparmeit

Marieparpeit

Hubdepentmanmen

[pu 00e3BOKMBAHUH BAKYOJIEH B KIIETKAX 00pasyroTes
KpaxmanbHeie 3epHa

JlvrnTHbIe Karum

AJEHPOHOBBIE 3epHA

AMMIIOIUIACTEL

K 3amacHbIM ITUTaTeIBHBIM BEIIECTBAM XapaKTEPHBIM JUIsl PACTHTEIIBHON KIICTKH OTHOCST
Kpaxman

Bemok

Macmo

I'maxkoren

CocTaBbTe MPaBHIIBLHYIO MIOCIEI0BATEIBHOCTE OHTONEHE3d PACTHTENLHON KIICTKH
(haza 3penocTn

¢aza pocta

sMOpHOHATEHAs (aza

daza muddepentpmanin

daza crapeHus

Kapkac k1eTounoii 000J09KH COCTABIISIOT
benku

Mukpodudpuiuist

['emunenmronoza

dochomunuib

Krerounnie 000JI09KH Tpaxen/[ IPeBECHHEI COCHBI HMEIOT
OxaliMIIEHHBIE [TOPBI

[TpocTeie opsl

Pa3BeTBJIEHHBIC IOPBI

He nmeror mmop




[emmon03a KIETOYHOM 000J0UKH 10 XMMHUCCKOH TPUPOJIE - 3TO
benox

Kup

Vriero

Oxuch

UYro Takoe aneprypa?
Jlna nopsl
OxkaitvieHre
JlnameTp mopel
I[Toporast memOpana

JIist n3y4eHHs KpUCTAIUIOB OKCaJlaTa KajlbIlHsl B PACTHTEIBHBIX KIIETKAX YA00HO
HCIIONB30BATh

Kopuemnnon MopkoBH

Cems dacomnn

Knybens kaptodens

Cyxy10 4ernyio JIyKOBHIIBI PEIYaToro Jyka

[TepBHYHBIN KpaxMasl MOMKHO OOHAPYKHATE B KIIETKAX
JIucra anonen

Kny6us kaptodens

3epHOBKH IIIIEHUIIBI

Cyxo# YenyH JyKOBHIIb! PEIYaToOro JIyKa

PacruTe/ibHBIE TKAHH
Kakyro u3 TKaHe# OTHOCST K IPOCTHIM
Kopxka
®r1o3Ma
Cknepenxuma
Kcunmema

3a cueT Kakoi MepUCTEMBI IPOUCXOIUT HapacTaHue cTedlis B TOJNIIHUHY
ATHKaTREHOH

JlarepanbHo#

WuTepkanspHoi

Bcrapounoit

3a cyeT Kakoi MEpUCTEMBI IPOUCXOIUT HapacTaHue cTebsd B AMUHY
AnmKanbHOH

JlaTepanbHoit

Panesoit

[epunukia

Uro Takoe TyHHKA?

Hapy xHBI# Cl10# KIETOK KOHYCa HApacTaHus
[lenTpanbpHas 4acTh KOHyca HapacTaHHS
3adaTok mHCTa

3a49aTOK NOYKH




UYro Takoe kopiyc?

Hapy:kHBIH C10# KJIETOK KOHYCA HApaCTaHusl
[lenrpanpHas 9acTh KOHyca HapacTaHus
3agarok jucTa

3a4aToK NOYKH

Yro Takoe nmpuMopuu?

Hapy kHBbIi C/I0H KJI€TOK KOHYCca HapacTaHUs
[lenTpanpHas YacTh KOHYCa HapacTaHUS
3auaTKH JIMCThEeB MIIH [TOYEK B anekce noodera
HMHnnuaibpable KIETKH

Kaxkoe u3 YTBep)K,Z[GHHﬁ OTHOCHUTCIIBHO KJICTOK MCPHCTEM HE BepHO?
Knerku MCJIKHE, MHOTI'OTpaHHEIC, 0e3 MeKKISTHHKOB

HHTOHH&BM& rycras, 3cpHHCTad, BaKyOJIHd MEIKHE

Kietoynsle 000JI0UKH BTOPHYHBIE, TOJICTHIC

Knerounsie 0001049KH IIEPBUYHBIE, TOHKHE

Kakoe 13 yTBepKIeHHH OTHOCHTEIBHO KIIETOK MEPHUCTEM BEPHO?
Knetku Menkue, MHOTOTpaHHbIe, ¢ KPYTHBIMH MEKKICTHUKAMHU
[{uronnasma rycras, 3epHUCTas, BAaKY0JIb OJHA KpyITHas
Kirerounsrie 00010YKH BTOPHYHEIE, TOJCTHIC

Knerounsie 000104KH NepBUYHBIE, TOHKHE

Kakyto 1oKpoBHYK TKaHb OTHOCAT K TIEPBHUHOMU?
DnuaepMy

[lepunepmy

Kopky

Benamen

Kakyro mokpoBHYIO TKaHb OTHOCAT K BTOPUUHOI?
Duujiepmy

[lepunepmy

Kopxy

Benamen

UTo BXOIHT B COCTAB MIEPHACPMBI?
Tpuxomsl

OenneMa

dertoredn

Demronepma

N3 gero cocTout snupepma?
Verpuna

Tpuxomer

YeueBHYKH

OCHOBHBI& KJIETKH SITHAEPMBI

3Ha4YCHHE TPHXOM
Panozaxupnstonas GyHKITAsT




['a3000MeH U TpaHCIHpAIUI
VBEeTHUHBAKOT OTPAKEHHE COTHEUHON pPaHalul
OyHKIHS HE H3BECTHA

3HaueHHe YeUeBHUCK

PanozakuBIistrormas GyHKIHs

ObecneynBar0T razoobmMeH

VBeIMUUBAIOT OTPAKEHHUE COJIHEUHOH painaiiuy
OYHKIMS HE U3BECTHA

KiieTky Kakux MOKPOBHBIX TKaHEH KHBbIe?
dennorexHa

OCHOBHBIX KJIETOK AITHAECPMBI

[TpoOku

dennogepMal

KJeTK# Kakoil TOKpOBHOH TKAHH MEPTBELIE?
detorena

OCHOBHBIX KJIETOK MHAICPMEI

[Ipodxu

denioaepMel

Kakue mpu3HAKH IPHCYIIH BOTOKHAM CKIIEPEHXUMEI?

Kierku »uBbIe, KIETOUHbIC 000I0YKH ITEPBHYHbIC, HEPABHOMEPHO YTOJIIIEHHBIC
KeTku MepTBBIC, C TOICTBIMH CJIOHCTBIMH 000JI0YKAMH H 320CTPEHHBIMH KOHIIAMH
BEITOMHAOT MEXAHHIECKYIO QYHKIIUIO B TYPrOPHOM COCTOSHHH

Knerounsie 000J104KH ¢ OKatMIEHHBIMH [TOPaMH

Kakue mpu3HaKy MPUCYIIX KJIETKaM KOJUICHXUMBbI?

KJleTKH KHBBIE, KIETOYHbBIE 000I0YKH IIePBUYHBIC, HEPABHOMEPHO yTOJILLEHHBIC
KJ1eTKH MepTBbIE, C TOJICTBIME CIIOMCTBIME 000I0UKaMK M 3a0CTPEHHBIMK KOHIIAMA
BBIIOJIHAIOT MEXaHHUECKYIO (DYHKITHIO B TYPTOPHOM COCTOSIHUH

Knerounsre 000/109KH ¢ OKalMIEHHBIMUA IOPaMHU

[lo xcuneme MpOHCXOIUT
Bocxoasammii TpaHCIIOPT BEIIECTB
Hucxomsimmii TpaHCIIOPT BEIIECTB
["opH30HTaANBHBIA TPAHCIIOPT
TpaHcIopT OpraHMYeCKHUX BEIIECTB

ITo osMe TPOUCXOIUT

Bocxosuuiii TpaHCIIOpT BEIIECTB
Hucxoasmui TpaHCopT BELISCTB
['opu30HTANBHBIH TPAHCIIOPT

Tpasciopt BOJIbI 1 MUHEPATIBHBIX BEIECTB

B cocra (hodMbl TOKPEITOCEMEHHBIX PACTEHHH HE BXOAAT
CutoBHIHBIE TPYOKH

JIyOsiHbIe BOTOKHA

[TapeHXUMHBIE KIIETKH




Tpaxennasl

B cocraB KCHIIEMBI TTOKPBITOCEMEHHBIX PACTEHHH HE BXOJST
Cocyjibl

JlpeBeCcHHHBIEC BOJIOKHA

[TapenxyuMHBIE KIETKH

Tpaxennsl

K BHYTpEHHUM BBLIICIUTEIBHBIM TKAHAM OTHOCST
Hextapuukun

T'upaTonnl

CMOnIgHBIE X0

MJIeuHuKH

K mapyKHBIM BbIJIEITHTEIbHBIM TKaHAM OTHOCST
HexrapHuku

I'mnaronb!

CMOIgHbBIE XOBI

MieyHHKHT

Kaxast Tkanb HaHOOJIEE CHIILHO PA3BHTA Y BOJHBIX PACTEHHH?
3amacaroras napeHxumMa

AspeHxuma

Hecnenuatu3npoBanHas IapeHxXuMa

MexaHuueckas

@OoTOCUHTE3 IPOUCXOJUT B KIIETKaX
3anacaronieil mapeHxXuMbl
ADpPEHXUMBI

Hecmenuamu3upoBaHHON ITapeHXHMBI
ACCHMMIIALIMOHHOHN apeHXUMBbI

TkaHb pacTeHHsl, COCTOSIIAsA TOIBKO U3 MEPTBLIX KIICTOK, — 3TO!
[Tepunepma

CkJiiepeHxuma

JlpeBecuna

®noama

Haiizure nepBHUHYIO OOKOBYIO MEPHCTEMY:
KamoOuit

[IpoxamOuit

dennorex

Benamen

Kakue TKaHH B 3PEIOM COCTOSHUH IPEICTABICHBI MEPTBEIME KIICTKAMH?
Konnenxuma u deuema

Cxiepenxuma u demionepma

®eJ1oreH U TpaxeanbHbIE JJIEMEHThI

dennema M CKIIEpEHXHUMA.




Kakue TKaHH B 3pEIIOM COCTOSIHUH ITPEACTABICHEI JKUBBIMH KIICTKAMH?
Kosutenxuma u deroaepma

Ckiiepenxuma 1 (peuiema

detoreH U Tpaxeu/ bl

DejieMa U CKIEpEeHXMMA

BererarupHbIe opradbl

YT0 W3 HUKE NEPEHUCIEHHOTO COOTBETCTBYET 30HE PACTSIKEHUS KOPHS
[lokpbiTa KOPHEBBIM UEXJIMKOM, 00pa30BaHa MEPHUCTEMATHUECKIME KICTKAMHU
@opmMupyeTcs IEPBHYHOE CTPOCHHE KOPHS

[TporcXoauT BETBICHUE KOPHSI

B kneTkax mosBisitoTcs O0JIBIIHE BAKYOIIH

Uto U3 HUXKE EPEYUCIEHHOTO COOTBETCTBYET 30HE IPOBEICHHUS KOPHSI
[ToxpbITa KOPHEBBIM YEXJIMKOM, 00pa30BaHa MEPUCTEMATHUECKUMHU KIETKaMH
@opMupyeTCs NEPBUYHOE CTPOSHHUE KOPHS

[Ipoucxoaut BeTBIEHHE KOPHS

B kieTkax nmosgBiasgioTcs OONbINNe BAKYOIIH

Yro M3 HUKE NEPEeYUCIEHHOIO COOTBETCTBYET 30HE BCACHIBAHHMS KOPHS
[ToxpbiTa KOPHEBBIM YEXTTHKOM, 00pa3oBaHa MEPUCTEMATHUECKUMH KJIETKAMH
DopmupyeTcs IEPBUUHOE CTPOSHUE KOPHS

[TpoMCXOIUT BETBICHHE KOPHS

B kiieTkax mosBISIOTCS OONBIIHE BAKYOIH

YTo W3 HUIKE IEPEUNCICHHOTO COOTBETCTBYET 30HE IEIICHHS KOPHS

[ToKkpbITa KOPHEBBIM YEXJIMKOM, 00pa30BaHa MEPUCTEMATHYECKUMH KIIETKaMH
@opMupyeTes IEPBUYHOE CTPOEHHE KOPHSI

[IporcXOIUT BETBIEHHE KOPHS

B k71eTkax nossisitoTcs O0JIbIINE BAKYOIH

KopteBoii 4exXJIMK BBIIONHSET CleAyIomue QyHKInT

3amuuiaeTt anuKaIbHyI0 MEPHCTEMY KOPHS

OfnerydaeT cKOJIBXKEHHE KOPHS MEX/1y IOYBEHHBIMH YacTHIIAMH
O0ecrieynBaeT BETBICHUE KOPHS

OfecnieynBaeT pocT KOPHs K HEHTPY 3eMJIH (I10JIOKHTEIBHBIA Te0TPOIH3M)

Kaxyto 3 QyHKIHI He BBITOTHIET KOPHEBOH YEXITHK

3amuIaeT anuKalbHY MEPUCTEMY KOPHS

O0merdyaet CKOJIbXKEHUE KOPHS MEKITY TIOUYBEHHBIMHU YaCTUIIAMHA
O0becrieurnBaeT BETBIEHUE KOPHS

ObecrieynBaeT POCT KOPHSA K TIEHTPY 3eMITH (TI0JIOKHUTEILHBIM Te0TPOITH3M)

Haiitue HEeBepHOE YTBEPIKICHHE

Kopenb «3asikopuBaer pacTeHue B IOYBE

Kopenb BbITTOTHAST QYHKIHIO BO3YIIHOTO TUTAHUS

B KopHe MOTYT OTKJIa/IbIBAThCS 3allaCHble NUTATEIbLHBIE BEIIECTBA
AnuKaabHas MEPHCTEMa KOPHS UMEET 3alluTHOE 00pa3oBaHue




Kakue u3 yTBEPK/IECHUH COOTBETCTBYIOT HCTHHE

Kopens «3asKopuBaeT» pacTeHUE B TOUBE

Kopenb BBITOTHSAET QYHKIMIO BO3AYIIHOTO MATAHHS

B KopHE MOTYT OTKJIAIbIBATECA 3alIaCHBIC TTUTATENIbHBIC BEIICCTBA
AnMKaipHas MEPHCTEMa KOPHS MMeeT 3a9aTKH JIMCThEB U MOYEK

B 30mHe BcachIBaHMs KOPHS LEHTPAIBHBIA [TUIHHAP COCTOUT M3 HECKOIBKMX TKAHCH, CPe/IH
KOTOPBIX €CTh

KCHJIeMa, TIepuepMa, SH10epMa

KOpKa, He/m(depeHIIIpoBaHHas IapEHXUMa, SHI0IepMa

BeJlaMeH, KeuileMa, KaMOuit

Kertema, (hrmosMa, MeprUITHKI

B 30He mMpoBeIeHus KOPHS JIBY/I0JBHBIX JHI0ICPMa

COCTOHT M3 OJMHAKOBBIX KIETOK

BBINOJIHSET OAPBEPHYIO (DYHKIHFO

COCTOUT M3 JIBYX BHIOB KJIETOK: IIPOIYCKHBIX U C OJPEBECHEBIIHMH 000I0UKAMA
OTCYTCTBYET

DH0/1epMa KOPHS B 30HE BCAChIBAHUS

Mmeer kierounsie 000104KH ¢ nosickamu Kacmapu

BemossieT OaphepHYIO QyHKIHIO

COCTOHT 3 ABYX BHIIOB KJICTOK: IIPOIYCKHBIX U ¢ OJPEBECHEBIIMMH 000I0YKaMK
OTtcyTCcTBYET

IToJ « THHBKOM» KOPHS IIOHUMAIOT
CJIYLIUBAHUE 3K30/1€PMBI
CIYIIUBAHKE TIEPBUYHON KOPEI
CJIyIIIMBAHKE BEIaMHa

OTMHPAaHUE KOPHEBLIX BOJIOCKOB

Me3soduin iera (XBOMHKH) COCHBI

Cronbuatslii

['ybuarsrit

CxnaggaTelii

JuddepennupoBan Ha cTOI0YATYIO H Ty0UaTyO XIOPEHXUMY

B crebie KyKypy35l IPOBOJSIIHE ITYYKH

pacmoJjiararoTes Mo Kpyry

pacmoararoTes 110 4eThIPeM pajinycam

pacIIoNararTes 110 BCEMY CEUEHHMIO LEHTPAIbHOTO IUITHHIPA
OTKPBITEIE OHKOIAaTEpPaIbHEIS

Jluct psbunbl
[Tamp9aToCI0KHBIH
[TapHOTIEpPHCTOCIIOAKHBIN
HermnparomeprcToCIOKHBIH
IleprcTopacceyeHHbIH

Mosozas JpeBecuna, Iekaras oKono KaMOns, Ha3bIBACTCs




3a00J10HBIO
Creno#
Anporoit
Tunnopoi

Veuk ropoxa — 310 Metamopgo3
[Tobera

JIncra

[Touknu

Crebng

VY K1yOHETYKOBHITH TTIA/IHOJTyCa 3aMacarolliMM OPraHoM SBIISETCS BUIOU3MEHEHHbIH
Jinet

Crebenn

Cyxag genrys

Kopenn

[Tpumep cTediIeBOro CyKKyJIeHTa
Anos

Kaktyc

JIvk

3eMIIsIHUKA

[Ipumep JTMCTOBOTO CYKKYJIEHTa
Anos

Kaxryc

JIyk

3eMIIsIHHKA

B kcuneme KakMx pacTeHHI HET cocy/10B?

Kykypy3s
Hy6a
CocHEBI

lInayna

CocTaBbTe Maphbl «KTEPMHH — OTIpe/IeJICHHEY

ATIOIIJIACTHBIH TPAHCOPT

CHMILIACTHBIH TPaHCIIOPT

JIBIOKCHME BEIIECTB IO MPOTOIUIACTAM H I1JIa3MojiecMaM
JIBMYKeHHE BEIIECTB 110 KIETOUHBIM 000JI0YKaM B MEKKIETHHKAM

CocTaBbTe CMBICIOBEIE MTAPEI «<MeTaMop(do3 KOpHS — pacTeHUE)
Bozaymneie KopHH

Mukopuza

Opxunen

CocHa 0OBIKHOBEHHAS

KOpHeBBIC MMHIIKKH XapaKTCPHbI JUIA

MopkoBH
['eopruna




Penrpku
CBeKJinl

COCTaBbTe CMBICIIOBBIC ITAPBI KTEPMUH — ONPEACIICHUEY

Meramep

Mexnoyanue

V3en ¢ TUCTOM U a3yITHOHN MOYKOM U HUKENeKAIIee MEKI0Y3THe
VyacTok cTedIa MeXKIY COCETHHMHA Y3TaMH

CocraBbTe CMBICIQBBIC TAPBl «TEPMHUH — OTIPEACTICHHUE)

TToyeynoe KONBITO

[Inacroxpon

OTpe30K BpeMeHH MEX/1y BhIWJICHEHHEM Ha alleKce JBYX MOCIIe/I0BATEIbHBIX METAMEPOB
PyO1ibl moYeuHbIX Yelnyi pa3BepHyRBIIerocs mobera

Bribepute He NpaBUIIbHOE YTBEPKICHHE, Kacatolleecs NEPBUUHOM KOpbI cTe01s1
JIBY IOJIBHBIX

[Ipu BTOpUYHOM YTONIIEHUN CTEOIS CITYIITHBACTCS

CoCTOHUT U3 KOJIIEHXUMBL, TAPEHXHUMbI, SH/10ACPMbI

KneTku sH10/1epMBI cOJlepKaT KpaxMallbHbIe 3epHa

[TapeHXMMHBIE KJIETKH KOPBI JA0T HAa4yallo (eioreny

OOpazoBaHue THJI IPUBOJIUT K

[Tpekpanienno GyHKIIMOHHPOBAHHS CUTOBHIHBIX TPYOOK (DI10OMEI
[Ipexpanienno GyHKIIMOHUPOBAHHUS COCYIOB KCHIIEMBI
Paspyurenuio cepaiieBUHbBI

PazputHio xopku

ArakTocrena XxapakrepHa s
[TnaynoB

[TarmopoTHUKOB
['onocemeHHBIX

LIBeTKOBBIX

CocTaBbTe CMBICTIOBEIE MTAPEI «OCOOEHHOCTH JIMCTA — THIT JIHCTAY
XopoIIo pa3BUTa adpeHXHMa

ToncTeIi CIOM KYTUKYIBI, OMYILIEHHE

Kcepomopdublii nuer

Bojnblit nuct

Bribepute nmpu3HaKu MOHOIIOIHALHON CHCTEMBI TOOErOB

I'maBHAasg oCh ABIAETCA PE3YNILTATOM PadOThI TOIBKO BEPXYIICUHOH TTOUKH
[IponcxoauT nepeBepmIMHUBAHIE

Bepxymieunas mouka TOPMO3HT pa3BHTHE OOKOBBIX BETBEH

Bepxymmeunas mouka 1ocjie HeKOTOPOro nepruo/ia pa3BUTHS OTMHPAET

Kakoit tur cTebis y mmonia 00bIKHOBEHHOT'0?
[Inets

[TpunoHUMarOIMiCs

Kopuenazarommit




Bopozuarslii

Kakoii Tun crediis y sKUBYIKH TON3YIri?
Tliers

[ Ipuro fHUMAIOIIHHCS

Koprenazarommuii

bopozmuarsrit

Kaxoii Tunn cteduis y BaJlepHaHbl JIEKaPCTBEHHOH?
[1nets

[Tpurmo THIMAarOIIUHACS

Kopnenazatonui

bopozauarerit

Kaxkoii Tun crebisi y ropia ITHUbero?
[IneTs

[TpumoaHUMArOIHHCS
Koprenazaromui

bopoznuarsrit

JI71 KaKoro pacTeHUsl XapaKTEPHO ITHHHOE PAa3BETBIEHHOE KOPHEBHIIE?
Kaptodens

[Teipeit mon3yyuit

3eMIIIHHKA

KiteBep ropusii

JIns KaKOTO PacTEeHHs XapaKTePHBI YCbl?
Kaprodeins

[Te1peii nmon3yuuii

3eMITTHHKA

Knesep ropubii

JIJ1st KAKOTO pacTeHUs XapaKTepeH KayIeKc?
Kaprodens

[bIpeii mon3yunii

3eMIITHHKA

Knerep ropasri

JIist KaKoro pacTeHUS XapaKTEePHbI KIIyOHH?
Kaprodens

[Ip1peii non3yuui

3eMIIsTHUKA

Knesep ropuslit

V Kakoro pacTeHHs JUCTOBAS TIACTHHKA JOMAcTHAs
Jy6

bepeza

Knegep

Psbuna




VY Kakoro pacTeHHs JTUCT TPOHUATOCIOKHBIN
Hy0

bepeza

Knesep

Pabuna

V Kakoro pacTeHHs JINCTOBas IIaCTHHKA TalbuaTo-pa3aeabHas
Jy0

KieH ocTponucTHBIH

Knesep

Psibuna

V Kakoro pacTeHHsi JJUCT IEPUCTOCIIOKHBIN
Ay

bepesa

Knesep

Pabuna

Bribepure pacTtenne co CI0MKHBIMH JIMCTBAMHE
Knen

Bss

bepesa

Psibuna

Haiinure HEBEpHOE yTBEPKICHHE

J171st 0/THO/TONBHBIX PACTEHUH XapaKTepHO NapalljlelIbHOe U AYTOBOe KHIKOBaHue
V 06paTHOSHIEBHIHON JIMCTOBOW INIACTUHKYA OCHOBAHHE IIMPE BEPXYIICUKH
[Ipu cpacTaHu¥ IPHIMCTHUKOB 00pasyeTcs pacTpyd

JIUCTESA, MUINIEHHBIE YEPEIIKA, HA3bIBAKOTCS CHITYUMHA

CxelnerHble KOPHHA XapaKTCPHLI IS
['eopruna

SAbnonu

JlronuHa

YecHoka

BrsruBarorie KOpHH XapaKTEPHbI 115
'eopruna

Sononn

JIrortmua

YecHoka

Bakrepuanbhbie KIIyOEHBKH XapaKkTepHbI IS
['eopruna

S6moHM

['opoxa

YecHoka

KopueBble IAMKY XapaKTepHEI 11
['eopruna




Slononn
JlronuHa
YecHoKa

CuIpHO TTapeHXUMaTe3upoBaHHasd KCHIIeMa XapaKkTepHa ISl KOPHEIJIOI0B
Mopkoru

Penpxu

ITeTpymku

['eopruna

CuibHO nmapeHxumare3upoBanas (JioaMa XxapakTepHa s KOPHETI00B
Mopxosu

Penpxu

Pernel

['eopruna

B kakoit TKaHu KOpHsI MOCENSIOTCs a30THUKCHPYIOMNE OaKTepuy U IIPUBOJIAT K
00pazoBaHmIo KIyOEHBKOB Yy D000BBIX

DnuaepMme

[Tapemxmme KOpBI

[TapenxmMe KCHIEMBI

Cepaunesune

CocTappTe MPaBUIBHYIO 110CIEI0BATEIbHOCTE PACIIONOKEHHS TKAaHEH B IIEPBUYHOM
CTpoeHuu credis

[Taperxuma

[leHTpaIbHBIA THIMHAD

Komrenxuma

DHaoxepMa

Dnugepma

Kakoit THIT POBOISAIIMX ITYUKOB XapaKkTepeH AT cTedIs KyKypys3bl
OTKPBITHIA KOJUIATEPATIBHBIA

3aKpBITEIH KOJIIaTepaibHbIH

OTkpeITEHI OUKONIATEPATbHbII

Konnentpuueckuii

Kakoif THII TPOBOISIINX ITyYKOB XapaKTepeH JUis cTe0Is ThIKBBI
OTKPBITHIH KOJIIATePAIbHBIH

3aKpBITBIH KOJIaTepalbHbIH

OTKpBITBIH OMKOJIIATEPATIBHBIH

KonreHtpuyeckui

Kakoi#t THIT TPOBOJIATIMX MTyYKOB XapakTepeH /i1 cTeOIs KHpKa3oHa
OTKpBITHIH KOJUTaTEpaJIbHBIH

3aKpBITHIH KOJIaTepalbHbIH

OTkpbITEIH OUKOIIATEPATbHBILI

Konnentpuueckuii

B cocraB xcHIeMBI THTIBI BXOIAT




CuTtoBHIHBIE TPYOKH C KJIETKAMH-CITYTHUIIAMH, JIyOSsIHBIE BOJIOKHA, NAPEHXHUMA
Cocy/ibl, JIDEBECHHHBIE BOJIOKHA, ITAPEHXHMA

BozonpoBosiiye 2IeMeHThI, 1yOsiHbIE BOJIOKHA, TAPEHXHMA

CHTOBMJIHBIC KJIICTKH, TyOSTHBIE BOJOKHA, TAPEHXHMA

CocTaBbTe Maphl «THII TTOYKH — XapaKTePUCTHKA»
[Tazymmas

Crsinas

ObecrnieyHBacT BETBICHHE

He pacmyckaercs B TeueHHE pAaa JeT

CocTaBbTe MAPBl «THUI MOYKH — XapaKTEPUCTHKAY
[onas

[Ipunarounas

Bosnukaer Ha MeX10y3/1He, KOPHAX, JIMCTHIX
Jlummena moYeyHbIxX Yenryu

Haiimute BepHOE YTBEpK/ICHHE, KAacaIOLEeCs KOJIFOYEK ITHITOBHHKA
MmeroT moberoBoe MporuCcXOoKIACHUE

SIBIIAFOTCS BUIOM3MEHEHHBIMH JIHCTHSIMH

SIBIISIIOTCS BBIPOCTAMHE MMOKPOBHBIX TKaHEH

CoyskaT JUTst 3aracaHys MUTATeIbHBIX BENIECTB

HaiiauTe HeBEpHOE yTBEPIK/ICHHE, Kacaromeecs KilyOHel kapTodens
O0pa3zyeTcs Ha MMOA3EMHBIX CTOJIOHAX

['1azky ABIAIOTCS IIOYKAMHU

SIBngeTcs BUIOU3MEHEHHBIM KOPHEM

BpoBk# — 9T0 JTUCTOBEIE PyOILBI

PasmHokeHHe pacTeHHil

Kak Ha3pIBAIOTCA HENMOBIKHDIC CIIOPBI BOJOPOCTE ¢ yTONIIEHH0H 000104K0H
AntaHocopsl

300cnopsl

Terpactiopsl

['MITHOCTIOPB!

Ha kakoM 3Tane [|KJIa BOCIPOU3BEICHHUS BBICIIMX PACTCHUH IIPOMCXOJNT PENYKIUS YHCIa
XPOMOCOM

[Ipu obpa3zoBanuu criop

[Ipu oOpazoBaHHH ramer

[Ipy BETeTaTHBHOM Pa3MHOKEHUH

Bo Bpemst OI0BOro mponecca

Cnopodur — 310

Pacrenue WM 9acTh pACTEHWs PA3BHBAIOIICECs U3 CIIOPHI H Hecyllee Ha cebe raMeTsl
PacTenue WM YacTh PACTEHHs PA3BHBAIOIIEECS W3 3UTOTHL U Hecyllee Ha cebe Cropsl
PacTeHue WM 4acTh PACTEHHs PA3BUBAIOIICECS H3 3UTOTHL M HECyIllee Ha cebe raMeThl
PacTenne Wiad 4acTh pacTeHHs] Pa3BHBAIOMIEECS M3 CIIOPhI M Jarollee Havauo IOJOBOMY
MOKOJIEHHIO




K cTepusibHON YacTu 1BETKA OTHOCSIT
Yammeuka

Benunk

Anjiporeit

[ 'uneneit

K ¢epTunsHOl 9acTH 1[BETKA OTHOCST
Yarreuka

Benunxk

Anjapouei

['unenei

M3 kako#H 4acTH 3apo/IbIIIEBOI0 MEIIKa Pa3BHBACTCS DHIOCIICPM CEMEHH
Knerku-antumonsr

3HroTH

OmI010TBOPEHHOTO IIEHTPATEHOTO Sapa

KneTtku-cunepruast

M3 kakoii yacTH 3apoIBIIEBOI0 MEIIKA PA3BHBAETCS 3aPO/IBIII CEMEHU
KineTku-aHTumo st

O11010TBOPEHHOH SIAIEKIIETKH

Omn1010TBOPEHHOI 0 IEHTPAILHOTO SIApa

Knerxu-cunepruasl

Tametym — cI0H KpYIHBIX TOHKOCTEHHBIX KJIETOK, WMEKOIIHX 3ePHUCTYHO IIHTOILIA3MY,
BBIMIOJTHAET CIEAYIOIIYIO (PYHKIIHUIO

3amuinaer MbUIbHUK

CriocoOCTBYET BCKPBIBAHHIO BIILHAKA

[Tomoraet pacceMBaHHUIO MBUTBITHI

[Iutaer co3peBarolne NBUILLEBBIC 3¢pHA

Kakast TkaHb c11ocoOCTRYET BCKPBIBAHHIO MELTHHHKA
Snuaepma

OudPO3HEIA cI0H

Tamerym

BHocepM

JIBoiiHOE OTIOIOTBOPEHHE OTKPHLI
Hapamun C.I'.

Junne# K.

Tumupszer K.A.

Mennenn [ .

ITox mmaneHTol MOHUMAIOT

MecTo npuKpericHus ceMs3a4aTka K CTEHKE 3aBsi3H
OO0pasoBanue cems3adaTka

MdopmupoBanme 3apo/IbINEBOrO MEIIKA
ATIOKapIHbIA ruHeIei




- Ecnu, npu cpacTaHHH JIEIIECTKOB BeHUYMKa, 00pa3zyeTcs KOpoTKas Tpydka U OOIBIION 0TrHb,

TO TAKOM BEHUHK Ha3BEIBACTCH
TpybuaTemm

KonecoBuHbIM
Konokoipyarsim
BopoHKOBUIHBIN

Ecmu, npu cpacTaHuu JIEIIECTKOB BeHYMKa, 00OpazyeTcs JUIMHHAA y3Kas TpyOKa M KOPOTKH

0Tru0, TO TaKOH BEHYMK HA3bIBAETCSI
TpyOuarsim

Konecouaunmv

KomnokonbyaTeiM

BopoHKOBHIHBIN

Eciu, npu cpacTaHMM JIENECTKOB BeHYMKa, oOpasyercs JUIHHHAS IIHPOKas
KOPOTKHH OTTHO, TO TAKOM BEHUYMK HA3LIBAETCS

Tpybuarbim

Konecorunuem

Konoxonasuateim

BopoHkoBuIHBIH

OnpUIAIOMKUMHE areHTaMi TP S3HTOMO(DHIIHH ABIAIOTCS
ITrane

Kyku

Bona

Berep

OUBUIAIONINM areHTOM TIPH THAPOQHITHH SBIISETCS
IITrnE!

Kyxu

Bona

Berep

ONBUISIOIIMM areHTOM TIPH aHEMO(DUIIHH SBIISCTCS
IITuie:

Kyxu

Bona

Berep

OnbUISIOMIMMH areHTaMH TPH 300()UITHE SIBIIOTCS
TTTHIBI

Kyku

Bona

Betep

CocTaBbTe CMBICTIOBEIE MTAPEI KOMBLIAIONIME areHT — 0COOEHHOCTH IIBETKAY
[Tuensr

JlrneBHbIe 0a00YKH

JKenThie IIBETKHU € «II0CA/IOYHBIMH TTOMMAIKAMAY H «HEKTAPHBIMH YKa3aTeIIIMM)
KpacHbIe IBETKH ¢ PHCYHKOM H CJIaIKUM 3allaxoM

TpyOKa H




CocTaBbTe CMBICIIOBBIC TIAPHI €OTBUISIOIMN areHT — 0COOCHHOCTH LIBETKa»

Pyxoxpruible

Kyxu

Menkue Oemble IBETKH ¢ MPSAHBIM 3al1aXxOM B COIIBETHSIX

Kpymmsle, NpouHble HESIPKHUE LBETKH C 3armaxoM OpoKeHHs, PacKpbIBAIOTCA TOCIE 3aX0ja
COJIHITA

Menkue, HeB3padmHble, rojble, 0e3 3amaxa I[IBETKH 3JaKoB, He o0pasyromiue HeKTap,
OTIBUTAIOTCS ¢ IIOMOIIBIO

Myx

It

IImeneit

Berpa

Yro obpasyercst U3 cems3adarka [1ocie OIIo0TBOPEHUS
3urorta

Cemsa

Tnox

3apo/ b

Kaxoii oy y ropoxa
Crpydok

bo6

Kopobouka

CemsiHKA

Kaxkoii o y rnojcoHedHrKa
Crpyyok

bo6

Kopobouxka

CemsHka

CocTaBbTe CMBICIOBEIC ITAPEI «COIBETHE — XAPAKTEPHCTHKAY
Kop3unka

[TouaTox

[ maBHAas OCh CHIILHO PACITHPEHAa B BUJIE JIOXKA

['maBHast 0Ch y/UIMHEHHAS, CHILHO YTOIILEHHAS

CocTaBbTe CMBICIIOBBIE TIAPHI «COLBETHE — XapaKTEPUCTUKA»
T'omoBka

Konoc

I'maBHas 0ch YKOpOUeHHas 0yJ1aBOBUJIHO PACIIUPEHHAs

[ 1aBHAsg OCH VVIMHEHHAs, HE YTOJIIIEHHAs

CocraBbTe Taphl «pacTeHUE — THII COLIBETUN
Knegep

Poxb

CHOKHBIH KOJIOC

T'omoska




CocTaBbTe maphl «PacTeHHE — THIT COIIBETHSI»
Uepemyxa

JIyk

30HTHK

Kucre

Kakue 13 conBeTril OTHOCATCS K MOHOIIO{AAIBHEIM
Konoc, meTenka, muTok

3aBUTOK, 30HTHK, FOJIOBKA

Cepexka, roJloBKa, U3BUIIMHA

Jlvuxasuii, 3aBUTOK, H3BHIIMHA

Kaxne 13 couBETHH OTHOCATCS K CHMIIOIHATLHEIM
Kooc, MeTenka, HIMTOK

3aBUTOK, 30HTHK, TONOBKA

Cepexka, TOJIOBKA, H3BUIIHHA

Juxaszuii, 3aBUTOK, H3BHJINHA

Kakune 1IBeTKH HaXoIATCs B IIEHTPAJILHON YaCTH KOP3UHKH MOICOTHETHHKA
SI3b1uKOBBIE

Tpybuatsie

JI0KHOS3BIUKOBBIE

Bopoukosuamsie

Bribepure xapakTepucTHKY IBYOPATCTBEHHOTO aHPOIIEs
Bce TBI9MHKH CPOCITUCH TEIMHHOYHBIMH HUTSMHU

JIBe TEIMMHKH JITMHHEE OCTAIIBHBIX

YeTbIpe THIYMHKHA JUIMHHEE OCTAIBHBIX

YacTh TEIMMHOK CPOCIIHMXCS, YaCTh OCTAIUCH CBOOOTHBIMEI

BeiGepure xapakTepuCTUKY OIHOOPATCTBEHHOTO aHIpOIIes
Bce TBIMUHKY CPOCTHUCH THIMHHOYHBIME HHTSAMMU

JIBe TBIMMHKH JUIMHHEE OCTAIIBHBIX

YeThIpe THIYHHKHA JTTAHHEE OCTATBHBIX

YacTh TEIMHHOK CPOCIUCH, YACTh OCTATUCH CBOOOTHBIMH

BribepHTe XapakTEPUCTHKY JIBYCHIBHOTO aHIPOIIEs

Bcee ThIUMHKH CPOCTUCH THIYMHOYHBIMA HATAMHE

JlBe THIYMHKH JUIMHHEE OCTATLHBIX

UYeThIpe THIYMHKY IIHMHHEE OCTANBHBIX

YacTh TEIMMHOK CPOCIHChH, YaCTh OCTATHCH CBOOOTHBIMH

BribepuTe XxapakTepHCTHKY YeThIPEXCHIBHOTO aHIPOIICS
Bce TBHIUMHKH CPOCITMCH THIYHHOUHBIMH HHUTSIMH

J1Be TBIMMHKH JUIMHHEE OCTATBHBIX

UeTblpe THIMMHKY JJTMHHEE OCTATBHBIX

YacTb TBIMMHOK CPOCIIHMCH, YACTh OCTAIUCH CBOOOIHLIMHI

['unpodutet — 310
[lomynorpyeHHsle B BOly pacTeHUs




PacreHus, )KHBYIIHE B YCIOBHAX HEIOCTATKA BIaru
Pactenust B yCIOBUSX YMEPEHHOIO YBIAKHEHUA
Pacrenust, obuTaronMe nNpu NOBBILIEHHOH BIaKHOCTH

['urpodurs! — 510

[TonaymorpyeHHBIE B BOY PACTEHUS

PacTeHus, JKUBYIIUE B YCIOBHSIX HE/JOCTATKa BIIArH
PacteHus B yCIIOBHAX YMEPEHHOTO YBIAKHEHUS
Pactenus, oburaroiue py NOBHINEHHOH BIIA’KHOCTH

Me3o¢HuTEL — 2T0

[TonymorpyeHHbie B BOJTY PacTeHHS

Pacrenus, )KUBYIIHE B YCIOBHUIX HEJIOCTATKA BIIArd
PacTenus B yCIOBHSIX YMEPEHHOIO YBIIAKHEHHS
PacTenus, 0OHTAIONIME TIPU TTOBBIIIEHHON BIAXKHOCTH

Kcepodursl — 310

[MonynorpykeHHEIE B BOJTY PACTEHUS

PacTenus, JKUBYILFE B YCIOBHUAX HEIOCTATKA BIIATH
PacTeHus B YCIOBHSIX YMEPSHHOTO YBIAKHCHHS
Pacrenus, obutaroniue Mpu NOBBIIIEHHOH BIAKHOCTH

Onmurotpodsl — 3T0

Pacrenwust, ®UBYyIIHE Ha CHILHO 3aCOICHHBIX cyOcTpaTax

Pacrenus, nocensroluecs Ha APYyTUX PacTeHHUIX, HO HE Tapa3UTHPYIOMIUE HA HUX
PacTeHus, JKUBYIIHE HA OUSHB OSIHBIX MUHEPATLHBIMU COMIMH cyOCTpaTax
Pactenus, o0uTaroLIKe [IPH TOBBIIMEHHON BIAKHOCTH

["amoduTh! — 310

PB.CTGHI’ISI, JKHUBYIIHE Ha CHIIbHO 3aCOJICHHBIX cy6CTpaTax

Pacrtenms, mocensromyecs Ha APYTHX PACTEHHAAX, HO HE TAPAZHTHPYIOIIME Ha HAX
Pacrenus, )KABYIITHE Ha OUYE€Hb O€THBIX MHHEPAIBHBIME COJISIMU cyOcTpaTax
Pacrenus, OOMTAIOITHE ITPH MOBBIMIEHHON BIaKHOCTH

DMUPUTEL — 9TO

PacTenus, JKUBYIIHE HA CUIILHO 3aCOJICHHBIX cyDcTpaTax

PacTeHus1, Mocessonecs Ha JPYTUX PacTeHUsIX, HO He Napa3sUTHPYIONIHe Ha HUX
Pacrenus, JKUBYIIHE HA OUeHb O€/IHBIX MUHEPATBHBIMHA COSIMH cyDcTparax
Pacrenus, oduTaroIIie MPH MOBBINEHHOH BIAYKHOCTH

CyKKYIIEHTEI — 3TO

Pacrenus, 3amacarolye Boay B CTEOIAX U TUCTbIX

Pactenusi, mocenstoluecs Ha JIPyTUX pacTeHHIX, HO HE IIApasHTHPYIOLINE Ha HUX
Pacrenust, )xuByIMe Ha O4eHb O€/IHBIX MUHEPAIbHBIMK COJIIMU cyDOCTpaTax
PaCTCHI/lH, OﬁHTaK)HIHe npH TIOBLIIIEHHOH BJIAKHOCTH

K IMONYAPEBECHBIM PACTCHUAM OTHOCAT
KycrapHuKky ¥ KyCTapHUYKH
[TonykycTapHUKH U NONYKYCTaPHUUKH
JlepeBbst U KyCTapHUKH




MHoOroIeTHHE TPaBSIHUCThIE PACTEHHS C 110/{3¢MHBIMU MHOTOJIETHUMH [100eTaMi

Kak mo PayHknepy Ha3BIBAIOTCS OHOJIETHHE PACTEHHS, Y KOTOPBIX BCE BErE€TaTHBHAIEC YaCTH
OTMHPAIOT K KOHIY CE30Ha

['eMHKpUNTOQUTEI

['eoduts

@anepodUThI

Tepodute

Jlnsg kakoro TN THHEIles XapakTepHa MHOTOTHEe3IHas 3aBsA3b
ATIOKapIIHBIH

JluzukaprHbi

CuHkapIrHbIi

[TapakaprHbIit

Jlns  kakoro cemelicTBa  pacTeHUH XapakTepHa cueayromas Qopmysa  BeTKa
K5 Crar@Ao+Gi

Po3o1nBeTHBIE

KpecTonuBeTHbIE

boGoBrie

371aK0BBIS

Boaopociu

O6onouka XjI0poriacTa 00pazoBana JAByMsl apajulebHBIMI MeMOpaHaMu y
Bypsix BOgopocei

3eneHbIX BOAOPOCIEeH

DRTIIEHOBBIX BOJOPOCIEH

JInaToMOBBIX BOOOpOCTIEH

Tunakou 161 00pa3zyloT rpaHbl y
Bypeix BOopocaci
JlnaTOMOBBIX BOJIOPOCIEH
3esIeHBIX BOAOPOCIIEH
JKenrozeneHbIX BOTopocei

[ToJ(BHIKHBIE CTA/IHH B JKH3HEHHOM IHKJIE OTCYTCTBYIOT Y
DBIJIEHOBBIX BOJIOpOCIIEH

30JI0THCTBIX BOJAOPOCICH

Kpachbix Bogopociei

JIHaTOMOBBIX BOJIOPOCTICH

Crturma He CBSI3aH C KI'YTHKOBBIM alapaToM y
JKenrozeleHbIX BOLOpOCIE

bypbix Bogopociei

3eeHbIX BOJAOpOCIeH

30JI0THCTBIX BOAOPOCITIEN

Xnopodunasl «a» U «b» UMEIT UMErTCs Y
3eJIeHBIX BOJAOPOCIEH




KpacHbIX BoJOpociei
bypeIx Bomopociel
KenrozeneHslx Bojgopociei

K npokapuoTram oTHOCSATCS
Kpachbie Bojiopociu
CuHe3seneHble BOJIOPOCIH
Kenrozenensie BOIOPOCIH
JlmaTOMOBBIE BOJIOPOCIIH

MoHaHbIe, KOKKOHJIHBIE (DOPMBI HE BCTPEUAKOTCS Y
Bypsix Bomopoceit

3eNeHbIX BOJIOPOCIel

JKenroseneHsIx BOIOpOCIEH

30710 THCTBIX BOJIOPOCIIEH

becnonoe pasMHOXeHHE OTCYTCTBYET Y OYPBIX BOJIOpOCei Kiacca
W3oreneparHbie

I'eTeporeneparssie

[HuknocnopoBelie

HET OTBeTa

VY 3elleHBIX BOJAOPOCIEH B KHIHEHHOM ITHKIIE JKI'YTHKOBAsI CTa(Hsl OTCYTCTBYET ¥
Chlorophyceae

Conjugatophyceae

Charophyceae

HET BEpPHOTO OTBETA

M30KOHTHBIE KTYTHKH UMEIOTCS Y
3eseHbIX BOJAOpOCCH

bypeix Bojopocieit

DBTJIEHOBBIE

Kenrozenensle

IMapcrBo I'pubdni

CxoJibKO BHIOB B 1IapcTBe Mycota
250000

10000

100000

50000

JIng 9ero ciayKat CKIEpOLUn

IUTS TIPHKPETIICHHS K cybcTpary

IUTSL pa3MHOKEHHS CIIOpaMHU

11 TIepeHeceHus HeOIaronpusaTHEIX YCIOBHIH
I II0JIOBOTO Pa3MHOKCHHS

CkesreTHas 4acTh KJIETOUYHOH CTEHKH COCTOUT U3 TTIOKAHOB ¥
Myxkopa




Tlemmime:
ok neBuka
Jposxkeit

Kreto4nas cTeHKa MOCTPOEHA U3 XHTHHA H XMTO3aHa
Basidiomycota

Ascomycota

Zygomycota

Oomycota

[Ipermy1ecTBEHHO IIPH TIOMOILM 300CIIOP Pa3MHOKAIOTCA IPHObI OTICTa
Basidiomycota

Ascomycota

Zygomycota

Oomycota

[Ipermy1IIeCTBEHHO CIIOPAHIHOCIIOPAMH PA3MHOKAFOTCS IPHOBI OTIeNa
Basidiomycota

Zygomycota

Deuteromycota

Ascomycota

Y Kakux rpuOOB OTCYTCTBYIOT FAMETAHIHU
y canposIernum

y TadpuHBI

Y TEIHIBI

y IIaMITHHBOHA

[TosioBoii mporecc 3UroramMmust BCTpeYaeTes y
Mucorales

Endogonales

Clavicepitales

Agaricales

JAMKapHOTHYECKHH MALENHH CYIECTBYIOMIMH IPOI0IDKHTENBLHOE BPEMS BCTPEUACTCS ¥
Basidiomycota

Oomycota

Zygomycota

Chytridiomycota

10. IlomoBoii mporece He W3BECTEH Y
Oomycota

Basidiomycota

Deuteromycota

Zygomycota

Boicmue pacrenus

JIUCThS COCTOAT H3 OJHOTO CIOS KIIETOK Y
MapITaHITHH




ctharayma
KYKYIIKIHA JTbHA
MapIiaHnuy 1 carnyma

OcoBeHHOCTRIO TICUCHOUHHUKOB, OTIIHUYAIOUIEH HX OT OPHEBBIX MXOB, ABIISCTCH
npeoOJiaanne B XKU3HSHHOM IIHKJIE raMeToduTa

HAJIMYHE BHIBOJIKOBBIX ITOYEK

OTCYTCTBHE KOPHEH

JIOP30BEHTPATBHOE CTPOCHUE Tela

Dnarepsl y MaplIaHIAK CIyXKaT IJ1s

BEreTaTHBHOIO PA3MHOYKEHUS

BCKpPBIBaHHUSI KOPOOOUKH ¥ aKTUBHOI'O pa30pachIBaHUS CLIOP
3aIUTEl AHTEPHIMER OT BBICBIXaHUs

pa3pLIXJICHHS] MACCHI CIIOP, UTO 00JIeryaeT X pacceMBaHHe

V Kakoro narmopoTHHUKA CIIOpaHTIHi BCKprBaeTc;I C IMOMOIITBIO KOJIBITA
Y3KOBHHK

IMHATOBHHUK

MaparTus

CaJIbBHHUSA

Kakoii mpu3Hak criocoOCTBYET MEPEKPECTHOMY OIIOI0TBOPEHHIO ¥ IMUTOBHUKA MYKCKOI'O
OBICTPOE pa3BUTHE 3aPOCTKOB

Pa3HOBPEMEHHOE CO3peBaHue aHTCPUIUEB H apXECTOHHEB

0cOOEHHOCTH CTPOCHHUS apXETOHHER

(hopMHpOBaHUE COPYCOB

ITbImuHKA COCHBI — OTO
MHKPOCIIOPAaHT Ui
MYKCKOH raMeTouT
MaKpOCHOpaHTHi
MYKCKOM TaMeTaHIHi

CKOITBKO TBRIMMHOK B IBeTKe Ranunculus repens
5

10

6

OomnbIIOE HEOIIPEACICHHOE YUCIO

3aBase B nBeTkax Cucurbitaceae
BEPXHSS

MTOTYHHIKHSS

HUKHSIS

BEPXHSS HITH HHKHSS

Kakue BelecTsa oOnpeeiaoT JIeKapeTBEHHBIE CBOMCTBA TTACTCHOBBIX
AJIKAJIOU bl

TITUKO3H b1

TaHHUHBI




aHPHBIE Macia

CKONBKO BHAOB B CeMEHCTBE CIOKHOIBETHLIX ?
5 TBICAY

10 TeICSY

15 TRICSY

20 TRICSAY

K xaKkoMy ceMeHCTBY MOXKET OTHOCHThCS PACTEHHE C IIBETKOM, B KOTOPOM HeThIpe
¢BOOOAHBIX JICTIECTKA U MICCTH THIUHMHOK

Lamiaceae

Solanaceae

Brassicaceae

Caryophyllaceae

Kakoit poa otHOCHTCS K cemeiicTBy Rosaceae
CHbITB

Jlroneprna

MamkeTka

Orypen

[IBeTKM Kakoro pacTeHHs UMEIOT allOKapIHBIi rHHelel
IIOJCOJIHCYHHK

KapTodes

mangen

naryarka

HaiiguTte rpynmmy pacTeHHH C CYXHM OJTHOCEMEHHBIM ILI0I0M
JFOTHUK, 110/ICOJTHEYHHK, TBO3IUKA

YKPOII, OAYBAHIUK, TYCTHIPHUK

3BE3/14aTKa, TOMOMNb, JICITHHA

KOBBLJIb, JICLIAHA, BACHIIEK

Y Kakoro PacCTCHHUA B IIBETKE €CTh JIBC IBETKOBBIX HCHIYH H JBC INICHOYKH-JIaTHKYIIBI
Gepesa

IIIIeHHIa

0COKa

YK

K kakoMy ceMeHCTBY OTHOCHTCS CIIJYIOIas XapaKTepHUCTHKA: JHUCTBS Y IOJABIISIOLIETO
O0JIBIIMHCTBA TPEJCTABUTENEH CYNPOTHUBHBIE, IPOCTHIE, IENbHBIE, YacTO Y3KHE, a IIBETKH
O0BIUHO cOOpaHbI B AMXA3UATBHBIE COI[BETHS

Poaceae

Cyperaceae

Caryophyllaceae

Orchidaceae

Spxuii npuMep SHTOMO(UIBHOTO pACTEeHUS C Y3KOU ClrieIMaiu3aliid OnbUIeHUs
MATJIHK JYTOBOH
mang el Tyroroi




0COKa paHHasd
TOACOJTHEYHHK OMHOJIETHUN

Cnucok Tem pedepartos.

1.  Pounb cucTeMaTHKH B COBPEMEHHON OHOJIOTHH.

2. Bxian K. JIlunHes B pa3BUTHE CUCTEMATHKH PACTEHHIA.

3.  TakcoHoMuYeCcKHE KAaTCIOPHH U TAKCOHEL

4. Kitazer u rpaipl, HX OTpaXKeHUE B CHCTEME.

5. Ajanranuy HOKpPbITOCEMEHHBIX, CBS3aHHBIC C PA3THIHBIMHA THIIAMH OIBIIEHHS.
6.  Cemst ¥ TUIOJ] TIOKPBITOCEMEHHBIX.

7 CpasHeHne 0coOeHHOCTEH OHOTONBHEIX H JABY/I0JBHBIX PACTEHHH.

8. PasnooOpasue XU3HEHHBIX (JOPM OKPHITOCEMEHHBIX PACTEHHI.

9. I'umoTe3sl NPOMCXOXKICHHS MOKPHITOCEMEHHbIX PaCTEHHUIT

10.  Monoduius, monmuuIus U napagpuims.

11.  Poub rerepobarMHM B CHCTEMATHKE.,

12.  CpaBHHTEIbHAS XapaKTEPUCTHKA KIACCOB JABYIOIBHBIX M OJHOI0JIBHBIX.
13. Xapakrepuctuka mopsiyika Nymphaeales.

14.  Xapakrepuctuka nopsijika Magnoliales.

15. Xapakrepucruka nopsiaka Ranunculales.

16. Xapakrepuctuka nopsaka Caryophyllales

17. Xapakrepuctuka mopska Fabales.

18. Xapakrtepuctuka mopsijika Rosales.

19. Xapaktepucrtuka nopsijaka Fagales.

20. Xapaxtepuctuka nopsika Cucurbitales.

21.  Xapaxrepucruka nopsjaka Brassicales.

22,  XapakrepucTHka nopsaka Apiales.

23. XapakTepucTuka mopsiika Asterales.

24.  Xapaxtepuctuka nmopsijaka Lamiales.

25. Xapaxrepuctuka nopsaka Liliales.

26. XapakTepuctuka rmopsijka Poales.

27. XapakTepHcTHKa nopsjika Arecales.

28.  lIBeToK: 0COOEHHOCTH CTPOESHMSI, HYHKIIUH, TPOUCXOKICHHUE YacTeH 1BETKA.
29. 1lnox u ero pa3BuTHe.

30.  DKOJIOTHS ONBUICHHS TOKPBITOCEMEHHBIX.




