MeXLWKONbHbIe OH-/TaH KOHCY/IbTaUMK A4
BbICOKOMOTMBMPOBAHHbIX 0byyatowmxca 11 KnaccoB no noarotoske K EMN3 no
buonormn 2021

Tema: TKaHM pacTeHUM.
dunsnonorna pacteHums.
ArpoTtexHuyeckue npuemsil.

/' MyHunumnanbHbIN TotoTOp EM no 6uonormm
MapwuHa E.B.
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PacmumenobHblie mKaHu

TKaHb — rpynna cxoaHbIX No NPOUCXOXAEHUIO U CTPOEHUIO
KNIETOK N MEXKJ/IETOYHOE BeLecTBo, 06pasyowmx
CTPYKTYPHO-(PYHKLMOHAbHbIN KOMMNEKC N BbINMOSTHAOLLMX
OAMHaKOBble (PYHKLINMN.

Pa3nnyatoT WeCTb OCHOBHbIX rpynn (CUCTEM) TKaHeW:
1. O6bpa3zoBaTesnbHble (MepucTeMaTUYECKUE) TKaHN,
2. [oKpOBHbIe (NorpaHnUYHbIE) TKaHW.
3. OCHOBHbIe TKaHMW.
4. MexaHn4ecKne TKaHw.
. [poBoasLme TKaHW.
BblaenuTenbHble (CEKPETOPHbIE) TKaHMW.

.~ TKaHu cocToALLMe U3 OAHOro TUMA KAETOK — NPOCTbIE, a 0&
e » cocToALe 13 pa3Hb|x TUNOB K/IETOK = C/IOXKHbIE UMW, &

KoMNAEKCHb O "

a4




O6pa3zosamenbHble mMKaHu (mepucmema)

CrtpoeHue:
(JO6pasoBaHbl HeandPepeHUUPOBAHHBIMU OKPYI/IbIMU MU MHOTOTPaHHbIMMU
KNIeTKamu 6e3 MeXXK/IeETHUKOB.

dKneTouyHble CTEHKM TOHKME, NErKo PacTAXMMbIE, LMTOMN/Ia3Ma rycTas, BA3Kas
dAnpo KpynHoe, 3aHMMaET LUeHTPasibHOE NOJIOXKEHME.
(dBe3 Bakyonei n xnoponnacros

JWMHTEeHCUMBHO AenaTca MUTO30M.

OYHKUUN:
»PocT opraHoB B AJ/IMHY
»06pa3oBaHUe TKaHE KOPHSA, cTebna, NMCTbeB, LBETKOB

1o NpOUCXOXKAEHUIO PA3INYAIOT:
[lepsuyHble mepucmemsl — MepucTeMbl 3apoapiwa. OHM 06ycnaBANBAIOT Pa3BUTUE
NPOPOCTKA M NEPBMYHbBIN POCT OPraHoB.

ABmopuyHele Mepucmenbl. BO3HUKatOT Ha 6ase NepBuyHbIX. O6ecneqMBa+0T pocT opraH
ENMYLLECTBEHHO B LUMPUHY. '

/rrf)
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[0 MECTOMONOXEHUIO pas3nnyatoT:
Bepxyiieyrsle (arvkasibHbIE) MEPUCTEMBI. . A
bokoBble (n1atepasibHbIe) MEPUCTEMbI. BOZHNKAIOT [a®us @

| N B
) "\"‘\, b A“‘

3a CYET AesTeNbHOCTY NEPBUYHBIX MEPUCTEM. Kak SESFgews s
npasuno, obycnaBnnBaloT YTONLWEHNE OCEBbIX ".J
opraHoB. K HUM OoTHocuTCS Kambuii 1 NpobKOBbLIN &
kKambuin — dpennoreH.

BCTaBOYHbIE (MHTEPKAE/ISPHBIE) MEPUCTEMBI.
YUacCTKN MHTEHCUBHO AENSLWMNXCH KIETOK,
pacrnosioeHHble 06bIYHO HaA y3n1aMu rnoberos.

PaHeBble (TpaBmMaTu4eckne) MEPUCTEMEI.

NOCTYN BO36yaAUTENSaM 60nesHen.

CyuwiecTByloT Takxe panesole Me-
1 pucresmst, Ouu o6pa3yiorca B mecrax no-
BPCXIEHHA TKAHEH W OPraHoB H Aal0T Ha-
= yano xaaaycy — ocoboil TKaHH, COCTOS-
1UeH H3 OJIHOPOAHLIX TMAPEHXHMHBIX KJe-
TOK, NPHKPLIBAIOUIHX MECTO TOpPaMEeHHS.
KannycooGpaszopatenbiias  crnocoBHOCTb
pacTelHit HCMOML3YCTCA B NpaKkTHKe cano-
BOJICTBA MPH Pa3MHOMEHHH HX YepPeHKaMH
¥ nprueHBKamu. YeMm HuTencuBHee Kasay-
2 coobpa3osanue, " TeM Gojlbule rapanTHs
CpacTaHHsl TIONBOA C NPHBOEM H YKOpCHe-
HHS HEI'J@%HK%Q.

Puc. 35 Cxema pacnonomeHua pasnuyHbix
MEPHCTEM B PACTEHMM:

3 31— sepxyweyHas (anukansHan), 2 — HH-
TepkanspHas (ectasouyHas), 3 — Bokosas
(naTtepansHas)



lloKpoBHbIe MKAHU

= nepBM‘-IHaFI NMOKPOBHAA TKAaHb
KO)'KM Llla e [lOKpbIBaAEeT /INCTbA, 3e/1eHble CTe6fIM, BCE 4YaCTU LIBETKA

® [1NOTHO COMKHYTbIE }KMBbI€ KNETKWU C YTOJLLEHHOM HAPYKHOM
CTEHKOM; UMEetoTCa yCTbMLua

e MexaHunyeckan 3awmTa, ra3oobmeH, TpaHcnMpaumsa (ycTbuua)

(3nnaepma)

e BTOopn4yHasA NOKPOBHaA TKaHb
I—I O6Ka e CTebM U KOPHU MHOTOJIETHUX PaCTEHUS
p e MepTBble KNEeTKM PacnoNoXKeHHble B HECKOJIbKO C/I0EB; CTEHKM

( 0 e p nae pN\a ) NPONUTaHbI }XMPONOAOOHbIM BelLecTBOM — cybepuHom;

MMETCA YeuyeBUYKM
e MexaHunyeckan 3aWmTa, ra3006MeH TpaHcnMpauuna (YeyeBrUKN)

®

e TpeTnyHaA NOKPOBHAA TKaHb
KO p Ka e [ToKpblBaeT CTBO/Ibl CTAPbIX AEePEBbLEB

|
L4 MepTBbIe KNETKN, 3ano/IHEHHbIE BO34YXOM, C TOZICTbIMU \
(Putnoopm)

060104YKaMU; KOMMNEKC OTMEPLLUX TKaHEN
e 3auMTa, ra3aoobmeH

. Y.



1. Snnaepma, nepBUYHas NOKPOBHAS

TKaHb.

Ob6pa3zoBaHa OAHUM CITOEM KJ1ETOK,
NOKPbIBAOLWMX BCE MONOAbIE OpraHbl

pacTeHuN.

[MoKpOBHas TKaHb 30Hbl BCACbIBAHUS
KOpHelN Ha3bIBaeTcs annbnemom

(pn3oaepmon).

||

Tlog ycTbnUeM HaxoauTCa ra30B034VILUHASa KaMepa. YCTb

lloKpOBHbIE MKAHU

SnuaepMa IMCTbEB UMEET CTPYKTYPbI [N ra3006MeHa —
yCTbULA. YCTb/L/Ee OTPaHNYeHO ABYMs KieTkaMn 6060BMAHON
DOPMbI, 3aMbIKAIOLLVMIMU KITETKAMA.

3aMblKaloLLMe KNETKU COAEPXKAT XIIOPOr/IacTbl, @ KNETKM
3MUAEPMbI, OKPYXKaloLLMe 3aMblKalolume, HasbiBaloTes
[I0GOYHBIMU MW FPATIErGIOLVMMA W HE COAEPXXaT oy
X/10pONacToB. .  ©

yalle pacronaralTcs Ha HMKHEN CTOPOHE nmcta.
® @& ] @
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Kanycra

nucleus

Yucno ycTbuu Ha nucre

MNoaconHeuHuk

KyswuHka \ Poro3

BepxHaa cTopoHa nucta
140 ycrbuy Ha 1
KBaApPaTHOM MUNNUMeTpe

HwkHSA cTOpoHa nucTa
240 yctbuy Ha 1
KBaapaTHOM MUNNUMETPE

BepxHaa cTopoHa nucta
175 yctbuy Ha 1
KBaApaTHOM MUNnNUMeTpe

HwKHss cTopoHa nucTa
325 yctbuy Ha 1
KBaapaTHOM MUNIUMETpe

BepxHaa cTopoHa nucta
490 ycrbuy Ha 1
KBaApPaTHOM MUNNUMETpe

1300 yctouy Ha 1

P

HWkHAS CTOpOHa nucTa — | KBaApaTHOM MunnumeTpe
OTCYTCTBYIOT
= L 1 F A g

Crpounme yorunya

Jawniraeoume sreTen




KyTukyna. 3aWwmTHas GyHKUMS SNMAepMbl MOXKET YCUNNBATLCA HaMYMEM
KYTUKYIbI.

KyTukyna n BOCKOBOW HaNET BCTPEYAIOTCS Ha NNoaax, MCTbAX CTEONSX, YacTsx
uBeTka. KyTukyna u BOCKOBOM HaneT c/1iabo NpoHMUaeMbl ANs BOAbl U ra3oB.

OONAMLRAGTCH, B CULORANOR SntlIARSITES K Prssty. Tac
alaTanT ORHOOROOEA EDanMises wopsy  Owor
OTWASCRGHHOH  INANIES MAOONDMETEM. MO W ONECEN
A0S MMM B DITIMINE O QD08 TROIMWMODON
POOCTREHANUM IEANMEN — FE00pTER  Owir Aan0pTew

CANIMORT YNGR HACTONAD QNS YTD NERET NDREBSCTM K
CANDITH




2. Nepnaepma, BTOpMYHAs NMOKPOBHAsS TKaHb.
CocTtouT u3 gesriembl — CObCTBEHHO NPObKN,
@esiioreHa — npobKkoBoro Kaméus mn um
@enionepmpl — NpobKoBoU NapeHxmMbl. OHa
CMEHSIeT annaepMy, Kotopast NocTerneHHo
OTMUPAET M CywmBaeTcs. dennoreH
3aKnaablBaeTca B annaepme, Nog, snMaepmon U
Aaxke B bonee rnyboKkmx c1oax oceBbIX OPraHoB.

[Ipobka COCTOUT M3 MNSIOTHO PACMONOXKEHHbIX
KSTIETOK C ONPOOKOBLUNMM CTEHKAMMU.

MNepuaoepma:
Copep>xmMoe KNneTkn otMupaet. He 1 — yeueBud:
NpoHuLUaemMa ans Boabl U ra3os. [Ans 2 — OCTaTKM 3NMAEPMbI;
ra3o0bMeHa 1 TpaHcnmpaummn B Npobke 3 — dennema;
¢ (DOPMMPYIOTCA YEHEBUYKM. 4 — dennoren;
o 5iss) | 5 — ¢ennogepma.




3. Kopka (putnaom), TpeTnyHas NokKpoBHas
TKaHb.

Mpn 06pa3oBaHnN KOPKK HOBbIW C/TON
cdennoreHa n nepuaepMbl 3aK1ablBaeTcs B
OCHOBHOW TKaHW, Nexallen rnybxe nepsou
HapYy>XHOW NMepUaEPMbI.

'm\\l

BHOBb 06pa3oBaBLUMECS C/TOM MPOOKM
OTYNEHSAIOT K Nepudepmm opraHa He TONbKO
nepuaepMy, HO 1 YaCTb Nexallen noa Heu
napeHXuMbl Kopbl. Tak BO3HMKAET TONCTOE
MHOIOK/IETOMHOE U MepTBOe obpa3oBaHume. Tak
KaK KOpKa HE MOXXET pacTArmBaTbCs, Npu
YTOJILLEHMM CTBOJI@ OHa JI0MAETCs U
06pa3yloTcs TpeLyHbI.

=Nl




MexaHu4yecKkue mkKaHu

KonneHxuma eSS e
L O6pa3oBaHa XUBbIMU, BbITAHYTbIMU B AJIMHY KIIETKAMMU, ~ —

4aCTO COAEPXKALLMMM XJ1I0pONNacTbl. KNeTouHble CTEHKM =S 2is gl
HepPaBHOMEPHO YTOJILLEHbI. s 17
QlMoa NokpoBHOM TKaHbIO CTEDNSA M YEPELLKOB JIUCTLEB, )

BAO/b XXW/IOK NNCTa  ——
QOnopHas pyHKUUSA B MONOAbIX PACTYLLMX YACTIX pacTeHus )
(crnocobHbl pacTarneBaTbCs) g
CknepeHxunma. N,
06pa3zoBaHa KeTKkaMu C paBHOMEPHO YTOJLLEHHBIMU, YacTo ﬂ?‘\y
OApeBECHEBLUNMKM CTEHKaMK. [MpoTONAacT OTMUPAET paHo, U
OMNOPHYI0 DYHKLMIO BbINOMHAIOT MEPTBbIE KNETKN, KOTOPbIE
Ha3blBatOT BO/IOKHAMM.

BxoaaT B cOCTaB ApeBeCUHbl U Nyba Pa3znunyatoT: nybsHblie
OJIOKHa (BO (b/103Me);ApEBECUHHbBIE BOSTIOKHA (B KCUNEME).
YKpennsawT opraHbl pacteHnsa 6narogaps ob6pa3oBaHuUIo

aca

KaMeHucTble KIETKM (cmepemnm)

KanbLmsa Um Kpem
Q@:Kopnyne opex eny




lMposooawue mMKaHu

ObecneunBatoT TPAHCMOPT BELLECTB B PAaCTEHUU. ITO C/IOXKHOE 06pa30BaHuE,
COCTOSILLEE U3 MPOBOASLLMX S/IEMEHTOB N COMYTCTBYIOLLMX UM MEXAHUYECKUX U
OCHOBHbIX TKaHeMn.

Pdnosma Kcnnema

KneTku Kusble } — Knetkmn mepTtsble

(" 4 )

CutoBUAHbIE KNETKMU, T
CUTOBUAHbIE TPYOKN, KNETKU- Paxewn, TpaxenApl, APEBECHBIE
— BO/IOKHA, ApeBecHas

CNYTHULbI, ﬂy6F|HbIe BOJIOKHa,

Nny6aHaA napeHxmMma naperRaiia
&
( f
CNYRUT ONA BOAONPOBOAALWLAA TKAHb
TPAHCNOPTUPOBKK NPOAYKTOB & pacTeHun, obpasytowas
(I)OTOCMHTe3a OT INCTbEB K ApeBecuny, o6pa3y}o'|'c;|
L APYyrmm opraHam L roau4vHble Konbla
. A\ ‘ - - ‘ ( . . ’ .bb :

B ny6e i B aopeBecuHe
~— rm—]_ - Y -




1. Keunema (apesecrHa). Coctont u3 cocyaos (Tpaxen) u Tpaxeua,
OCVILECTB/IAIOLUNX BOCXOA[LUMY TOK BOALI U MUHEPA/IbHBIX BELUECTB, @ TAKXKE
LN PEBECHBIX BOJIOKOH U PEBECHON MAPEHXUMBI.

Cocy/ibl — DSIVIHHBIE MUKPOCKONUYeckue Tpyoku. Topuesble
CTEHKW KJeTOK, 06pa3oBaBLUMX COCYAbl MOYTU NMOSTHOCTbIO
PACTBOPSIOTCA M BO3HMKAIOT CKBO3Hble OTBEPCTUSA
(nepdopauunn).

270 60nee coBeplUeHHas NPOBOASLLASA TKaHb,
AOCTUrarolas Hambonbllero pasBuTus y

NOKPbITOCEMEHHDbIX.
Tpaxeunasbl.
BbITﬂHYTble KNETKN C CUJIbHO CKOLLEHHbIMU TOPLEBbIMU
cTeHkaMu. NPOHMKHOBEHWE pacTBOpa U3 OAHO
Tpaxenabl B APYryi0 NPOUCXOAUT Yepes nopbl. Yalue
BCTPEYAOTCA Y BbICLLUMX CNOPOBbLIX N TOJTOCEMEHHbIX
aCTeHEAﬁ. L prmeees 2o 200 Aswewe wven.
° 6 e
/“ 3 £ ® . ‘ "
| =
e g JE= °
L - ‘ / & -
® ’,. & -’ "~§;_—‘.
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®nosma (nyo6).
CoCTOUT N3 CUTOBUAHBIX KNETOK, CUTOBUAHBLIX TPYOOK M CONMPOBOXAALNX NX
KNETOK-CNyTHUL,, NyBAHOM NapeHXmMMbl U I03MHbIX (STYBSAHBIX) BOTOKOH.

CVITOBVI,EI,HbIe KNEeTKN. XapaKTeprl A5 BbICLUMX CMOPOBbLIX N TOJIOCEMEHHDbIX
pacTeHnn. CUTOBU/AHBIE 110/19 PACCESHbI MO BOKOBbLIM CTEHKAM. B 3penbix kneTkax
COXpPaHAETCA A4pO0. CVITOBVID,HbIe KNETKN JTNLWEHDbI COMPOBOXAAOLWNX KJTIETOK.
CuToBMAHbIE TPYOKM. XapaKTepHbl A5 NOKPbITOCEMEHHbIX pacTeHuit. Nepdopaumm
06pasyoT cUMOoBUOHbIE MAACMUHKU, KOTOPble PacnoaratoTca Ha TOPLEBbIX KOHLAX
KNEeTOK. B 3penibIx YNeHUKax CUTOBUAHbIX TPYOOK A4p0 OTCYTCTBYET, O4HAKO KAeTKa
OCTaeTCA XMBOW. PAAOM C KaXAbIM YJIEHUKOM PacroiaratoTca KAeTKU-CryTHULLbI.

onoama ~ kcunema

Nonepesmsin paspes ‘ MNpogonussin paapes

e

Opranmieckns BewecTea

Curoseasan
MNBCTHHES

KneTea-
cnymga Towwmit cnoi
UMTONNB3MS!
(Rapo
QTCyTCTRYST)

Curoamanan
NNaCTHMER

SepAUSsUNg

-

ML

Cutoenasan Tpyxa KneTva-cnyTHmua

e TAAEBRMAC

A
A
\




OcHoB8Hble mMKaHu (napeHxuma)




XapakTepHbie YepThbl 3anacaroLlen TKaHu

3anacawuas TKkaHb COCTOUT U3
TOHKOCTEHHbIX  JXMBbIX  KNETOK,
3anMoNHEHbIX Pa3NUYHLIMU  NUTa-
TenbHbLIMWA BELLIECTBAMU: 3EpHaMU
Kpaxmana, Kannamu xupa,
pPacTBOPEHHLIMM caxapamu,
rpaHynamu 6enka

MecTopacnonoxexHue

KopHennoab!, nykosuubl,
KnyBHU, Nnoabl, cemexa.

DyHKUUK

OTnoxeHue 6enkos, XXUPOoB K
yrnesoaos




doToCUHTE3UpYHOLW AN
TKaHb COCTOUT U3 XUBbIX
TOHKOCTEHHbIX  KMETOK,
KOTOpblE pacnonaratTcs
pbIXNI0 W cogepxar
xnopodunn.

MecTopacnonoxeHue

MskoTb nucTta
3enéHble cTebnu

DyHKUMM

doToCcUHTES
lazoobmeH

XapakTepucTuka (hoTOCMHTE3UPYIOLLEN TKaHK

",.-} | 4 : Q._?' ~a‘.‘k~.‘\">\§ .
N b
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Ay KIneTkamMun pacronoXeHbl
HO pPa3BUTble MEXKITeTHUKU C
COM BO34YyXa.

?,d

MeCTOpaCI'IOJ'IO)KeHMe

OpraHbl BOAHbIX U
BONOTHBLIX pacTeHun

DyHKUNU

10)KEeHne KNeTokK KMCriopoaom




BbiOenumenbHbie MKAHU

BblaensoT pasnnyHble XMMUYECKNE BELLIECTBA, UrpaloLLmMe onpeaesieHHoe
3HAY€HWE B XXU3HW PACTEHU: OJIHU NPUBEKAIOT HACEKOMbIX-OMbIIUTENEN, APYTUe
ABMAIOTCA NPOAYKTaMM 0bMeHa BELLECTB U T.A.

Kenesncrtble BONIOCKMU

e [lponsBoAHbIE aNNAEPMbl. Hanpumep: XKryvyme BOJIOCKU Kpanuebl

o CprKTypr, ocyuwecrteanarwowme rytrTauymo — eblaesieHne nM36bITOYHOM BOAbl B YCNOBUAX
NOHUKEHHOW TpaHCNMpaunn U BbICOKOM BNAXKHOCTMW.

HeKTapHUKu

® BblAenAaT }XNAKOCTH, cogeprawimne 60/blLIOE KONNYECTBO MOHO- U o/InroCcaxapumngos.
BbloenatoT uBeTKOBble U BHELBETKOBbIE.

PVCYTCTBYIOT Y HACEKOMOSAHbIX PACTEHMIA. BbIAENsAIOT CEeKPeT, CoAepHKaLLmit
=~ TMAPONUTUNYECKME GEPMEHTbI, MyPaBbUHYIO, MacaAHYIO M NPONMOHOBYIO KUC/IOT

ConeBble »}enesbl

e Pa3BuUTLI yBaCTEHVIM npomg’iacm MX Ha 38COJ’I€HHbI)ﬂ'IO‘4§8X H‘(El’le3bl

pacnosaratoTca H BOPEHHOM BUAE BbIBOAAT M36bITOK MOHOB cs‘
ﬁOBePXHOCTb I',u,e ca, a 3aTem CMb mu,omp,em. . &j_*

I [nwesapuTesibHble Kenesku




Pa3bpocaHbl Mo BCEMY TeNy pacTeHus B BuAe nanobnacros. Kak npaBuio, He BbIBOAAT
BELLECTBA 3a Npeesibl OpraHM3Ma, a HakanaMBalT Ux B cebe. Ecan Bbliaensemoe
BELL,ECTBO TOKCMYHO, BOKPYT HEro obpasytoTca oTioXeHus cybepuHa, KOTopbli
N30/IMPYET €ro OT OKPYKAIOLLNX KMBbIX TKAHEN.

CXu3oreHHble BMecTuaun LLa

o npe,ﬂ,CTanIFlI-OT cobomn MEXKNETHNKN, 3aNO/THEHHbIE BblAeNAEMbIMU BELWLECTBAMMN.
Hanpvw\ep: CMONAHbIE XOA4bl.

JInanreHHble BMecTuAnLa

e O6pa3yloTCA HA MEeCTe *KUBbIX KNETOK, KOTOopble NOrnbatoT 1 paspyLuatoTcs nocne
HaKoM/JeHUA B HUX Bew,ecTB. TakMe 06pa3oBaHNA MOXKHO OOHAPYXUTb B KOXKYype
LIUTPYCOBbIX .

, MneyHunku

—
B BaKyoNAX Mﬂe‘-IHVIKOB HaXOAMTCA MNIEYHDIN COK — JIaTEKC, KOTOPbIN B cnyqae OTMVM/IN
I'IpOTOI'IﬂaGTiGaI'IOI]HHET BCIO KNETKY AN chcTeMy KNeToK. MaeyHbii cqm~ 3MY/IbCUS
P MOJ104HO- 63noro exe op % eBQjO, Hanpumep, y. qmcﬁ)?ema) cop,epmam,aﬂ pa3nmq.‘

ieIJJ,ECTBa (Tepne bl, a |, TAHHWHbI, yrnei&bzprble mMmacna. Ee%‘




Cpes macra xamennn (ysenugenne 8 400 pa3)

Kaerxn sepraefl xomumm ancrs

Curossumse Tpyten .'.: ‘ Croabwsras raans

Cwviosnambie 1pyOkn
Bonoxkna

‘M iINAMENN/ILIR




CepauesvHa




dusnonorma pacteHum




XumuyecKul cocmas pacmeHul

MwuHepanbHble U
BeIJ.I,eCTBa
opraHu4YecKue BeLlecTBa:

v'y4acTBYIOT B MOCTPOEHUM \ /\4
Tena pacTteHuu;
npoueccax N - |
}KU3HeNeATeIbHOCTH, g
NPOTEKAIOLLNX B PACTEHUMN.

€A,0CTaTOK KaKux — Mbo ‘ Boja J . TS J
et ecTs HapyllaeT passuTme . KUpb

CTEHMA U MOXKET anBeCTM K SRR - ‘E S
& s » @ conu ¢ |
XY ymesop,bn




[lumaHue pacmeHul

Bo3aywHoe nutaHne — pOTOCUHTES —
obecneyeHne pacTeHUa OpraHNYeCKUMm
BeLLecTBamu

BosaywHoe
nUTaKue

yenekuenwiti B opeaHudeckue
2a3 gewecmea
— LD

gooa Kucopoo

NouseHHOEe NUTaHUe — obecneyeHmne pacteHunA
HeopraHnM4eCkKnMMmun BeectBamm

MCTOYHUKOM MUHEPaNbHOFO MUTAHUA PacTEHUE

AB/IAETCA NoYBa (BerHMVI CNoW 3eMpM,.o6na‘u,arou.|,MM

nno,u,opOp‘meM) o o O

A (‘::j: 03:2‘ ¢ w

‘quqHHoe NUTaHMe pacTeHn obecneunBsaerca
o)

ApHE?bIM ,qaenm&nm 2 A’E\‘a




TpaHcnopm sewecms




BHeceHue yoobpeHuli

Heobxoanmble pacTeEHUAM XMMUYECKME 3/IEMEHTbI BHOCAT B NOYBY B BUAE
yaobpeHun.

OpraHunuyeckue yaobpeHus HeopraHunueckue (MMHepanbHbie)
yaobpeHusn
MpoAyKTbl }XM3HeaeATeNbHOCTHU [ MuHepanbHble J
*UBOTHbIX (HAaBO3, MOMET) nnu Yaobpelua
nepenpeBLUNe YAaCcTn PaCTEHUN UK ’ ‘ \
KUBOTHbIX (TOpP, neperHomn). { A30THbIE J r = ) {tboccbopnble\
—————— | KanuitHbie y

nUcTbes
KnybHeir

(/ Pocr pr
crebneit n Pocr Co3peBaHue
KOpHen n nnopos »

o Mpasuna ucnonb3osaHua yaobpeHuia:

& ® 4@ @

OTHbIE YAQ6DEHVIFI S BECHOVI o e ..'.

B Yp,oﬁpEHMﬂﬂquOm,ﬂlﬂ WAV NOAMBA pacTeHMii.
L ; : 2 I\'.‘\\~




domocuHmes

Cxema onbita [pxozedba Mpucrnu

Yrnekucnbi

| Benku| | XKupst| | Yrnesoas! |

/ / / OpraHuyeckue
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domocuHmes

OnbIT, AOKa3bIBAKOWMIA 06pa3oBaHMe Kpaxmana B 3efIéHbIX NUCTLAX Ha CBeTY
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OnbIT, AOKa3LIBAIOLMIA HEOBXOAUMOCT YTTIEKUCIONO Fa3a ANs hOTOCUHTE3a
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ONbIT, AOKA3LIBAIOWMI BhiAENEHMUE 3eNEHLIMU PACTEHMAMMU KMCrIopoaa Ha ceeTy




LbixaHue pacmeHul

Koxuua
AbiXxaHue — nornoweHue Mexfn";::i Cosilieren
OpraHU3IMom Kucnopoga v Mposopsuias
BblgeneHue yrnekucnaoro rasa. CERPRBEREINS
Obecneunsaer npoueccobl P DI i
buonornyeckoro okucneHun FRY L@,
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Bce opraHbl pacteHuA AblwaT

CneunanbHbIX OpraHoB
AbIXaHUA Yy PacTeHUN
HeT.
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NbIXAHVE PACTEHMM | NUTAHUE PACTEHUM
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TpaHcnupayusA

McnapeHune BoAbl pacTeHUEM - TPaHCNUpPaLUmS

3HayeHMe ucnapeHusa sogbl: o |
»MNoaaeprkaHne HeNPepPbIBHOIO TOKA

BOAbl N MUHEPA/ZIbHbBIX BELWECTB nqr\\
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Jlucmonao

Jlncrtonap — ecteCTBEHHOE onaZleHMe INCTbEB Y
APEBECHbIX N KYCTAPHMKOBbIX PpacTeEHUM, KOTOPOE
CBA3AHO C UX NOATOTOBKOM K 3UME U
0bycnoBneHO CE30HHbIM PUTMOM Pa3BUTUA.
[Mepen nnctonaaom B OCHOBAHUM YepeLlKa K e
obpasyeTca oTaennTenbHbIU CA0M, @ NoA MUM —
c/10M NpobKoBoM TKaHW. MecTo, ae bbln NncT,
Ha3bIBAETCA IMCTOBbIM pybLOM

Jleto

OrpenutensHbin
cnon

3HaYeHue nucronaaa
UdMpucnocobneHme K ymeHbLLIEHUIO UCnapeHus

; EHaKonneHme N yaaneHune U3 pacTeHUin BpeHbix
ecTB

—TAYMeHbLUEHMEe NIOLAAMN KPOHbI
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Hexkomopbie ocobeHHoCmu #u3Hedeames1bHoCMu
pacmeHul

dMpouecchl })KM3HeAeATeNbHOCTU PEryANPYOTCA 0COObIMM
Bewecteamm — PpUTOropmoHaMMU.

A na pacTeHnin xapaKTepHbl ocobbie pocmosbie 08UXEeHUS —
TPONU3Mbl U HAaCTUMN.

dTponuambl — ABUXKEHUS, CBA3AHHbIE C POCTOM YacTen Tena
PACTEHMA, BbI3BaHHblE OHOCTOPOHHMM BO34ENCTBUEM KAaKOro-nmbo
dakKTOopa cpeabl (Hanpumep, pocT cTebns B CTOPOHY cBETA).
JHactun — aBuKeHUA B OTBET Ha U3MeHeHne GaKTopoB cpeabl,
NEeNCTBYIOLLMX HEHaNpPaBAeHHO (Hanpumep, ABUKEHUA IeNEeCTKOB
LLBETKA NPU CMEHe AHA N HOYM).
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UCTOYHUKN nHPopmauuum:

UNpeseHTaumsa «LapctBo PacteHnsa. Mopdonorusa n aHaTomusa pacteHuin.» ABTop-
coctasurtenb: [MMnmeHos A.B.

WUBuonorua. EMN n Or3. Pasaen «PacteHus, rpubbl, AvwaiHUKn»A.A.KnpumneHko.
PocTtoB-Ha-LloHy: nernoH, 2018 r.

Q«Bnonorua. *uson opraHmsam» 5-6 knacc /1.H.Cyxopykosa, B.C.KyumeHKo,
NpoceseweHune 2012 .

LBuanu ILN., KpbixkaHoBcKuit B.A. Buonorua. MNMonHbit Kypc. Tom2. boTaHUKa. —
M.:000 «MN3paTtenbckmnm gom «OHUKC 21 Bek», 2002 r.

UAxkosnes M., ABepbaHoB /1.B. boTaHMKa ana yumtensa. M.: MpocseweHne, 1995 r.
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