PACTHTEIHHON KIETKH

MAKOTW
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CKOpaynel opexa Xry4ymx BOJIOCKOB JTIUCTbEB



YTto HY>XHO AJ1A4 CTPOUTE/IBCTBA KPAaCUBOIro KMpnmM4HOIo aoma?
- Uto HY>XHO, YTOObl COCTaBUThb npe,u,nomeHme’?

- 13 yero cocTtodaT cnoBa?

- A M2 UuArn CNCTNAT TANA NA Y, WIARNTHRIY UAnNNRArKA??
CTEHUN,




[leNICTBUTESIbHO B HACTOsILLEE BPEMS YXKE HE BbI3blBaET
COMHEHWW, YTO 3N1EMEHTAPHOW eANHNLEN
PaACTUTESIBHOIO U XXUBOTHOIO OpraHmn3smMa siBnsieTcs
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*C NOMOLLbIO, KaKMX
NPpMOOPOB MOXHO M3Yy4aTb
KJeTKU?
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PykosiTka, yBennuuTensHoe
CTeK/10, onpasa

BrroxynapHan Hacagxra
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NpeameTHei ¢ TOMX

LUTaTMB npe,quTHoe CTeK/o,
Ty6yc 0Kynf;|p 0OBHEKTUB,

3epKano BUHT 11.10.11
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IlepByto  KIeTKy yBHJe/]  aHIJIMACKUU
akageMuk Pobept ['yK, a mpoM3onuio 3TO
bonee 300 met Hasax. ['ykK Kiam Iof
MUKPOCKOIT CaMble pa3Hble TpeaMeThl U
3apuCOBbIBa/l MX. W BOT cCpeau MHOTHUX
PUCYHKOB, c/e/llaHHbIX Pobeptom ['ykom
OKa3ajsici PpHUCYHOK cpe3a IpoOKH, T.e.
MepTBOW pacTUTEe/IbHOM TKaHU. ['yK yBUEII,

yTO 3TOT MaJ/Tl0CeHbKUU Ky COUY€eK
pacTUTe/IbHOU TKaHH! COCTOMT 13
MeJ/IbYauIlnuX ssYeeK, KOTOpble OH Ha3bIBa/l TO
"damuykaMu'', TO  "Kopoboukamu", TO
"K/IeTKaMH''. BOT 3TO 1moc/ieiHee Ha3BaHUe W
COXPaHU/I0Ch.

Kaemka - meabuauuwiass cmpykmypHas u
(pyHKUUOHA/IbHAA e0UHUYA HCUB020 OP2AHU3MA.



[MaBHblIe YacTU KNeTKu
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CTPOEHMUE PACTUTENBHOM KMETKM
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v Br3t0e DLCUBETHOR BALIECTRO

v HAXOMITCH B NOCTORHHOM [BHKEHIM

» B Helf MpoTexaioT XuMkHeckue mpougccyl

» CBA3HIBART BCE YACTH KTTKV B E/MHOR LIEN0E

LinTonnasma

BBCI{BOTHOO r'yctoe, Tidrydee

~ obpasoBanme,
4} Iluromnasma - BHYTpEHHSS cpena,

B KOTOpOfl pacnoJaralTCsi BCE
APYTHe YaCTH KJICTKH,

| B meil mpoTekaloT pa3IMYHBIE
‘Il OmoXHMHYeCKHe IPOLeCCh,

obecreunBarompue
EH3He]eITeNbHOCTD KIETKH,

OHa mocTOMHHA JBHXKETCH II0
BCEMY 00eMY KJIeTKH,



"L B a1 a1 B RSV faYe R Q Fa)
KpaCJHIG‘! > Ev ATIMi L0 G

(xpomonnactbi)




XpomoriacTbl CcofiepXar
KpaCHbIe, OpaH)XeBble

TIAT MEHTHI TIPU/IAFOT LIBET
TJI0/laM U OCEHHUM
JTUCTBSM.

X/I0poIIacThl

JIeMKom/IacTbl OecI|BeTHLIE
IJIaCTH/IBI, BCTPEYAIOTCs B
ceMeHax, KOpHSX, KTy OHsIX.
Y4acTBYIOT B HaKOIJIEeHUM
KpaxMaJia.



JeneHble KneTky

o (CHOBHas 3a1a4a 3TUX
KMETOK — \MaBnMBaTh
I YCNOMb30BAT
COMHEYHbii cBeT. OHu
HaMONHEHbl
XnoponnacTamyt 1
DACTONONEHbI
TDGUMYLICTBEHHO B
THCTBAX.

XnoponnacTel — 370 ANaCTHAbI, B KOTOPbIX HAXOAMTCA
38NEHbI MATMEHT XNopodAA ( OT FpeMeckitx cos
(XN1opoCh — 3eNe0BaTbIA  «cHUANOH — cT)

Uronnaama




Koxuija JykKa,
chororpadupoBaHHas Moj
(P POBHIM MUKPOCKOIIOM.

P 19, KOOTONAR O8HME 0L



- XpoMonsiaCrbl — MJlaCtndbl OpaHXeBOT 0,
XXEJITOIo Wi KpaCHOIo uBerTa — KOHEYHbIV
aTall B Pa3BUTUN N1aCTU/.




Ansa

K/Z1€TOK XapPpaKTepHO

Ha/IM4YMe BaKyoJIM C
KN1€TOYHbIM COKOM, B
KOTOPOM pPacTBOpPEHDI
CO/IM, caxapa,
opraHu4YecKme KMCoThbl.

peryiupyet Typrop
KNeTKM.
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Siapo ¢ AApBINIKOM pacmo/iararmTcs B
LHeHTpe WIH BJ0/Ib 000/10UKH K/IeTKH.
Siapo Bcerjja oKpy)<eHo IUTON/Ia3MOH.
OHo HeceT B cefe Hac/1eJCTBEHHYIO
HH(pOpMaIHI0 K/IeTKH.
Sifpo — LeHTp )XKU3He[esTe/IbHOCTH
 KJ/IeTKH.




ajannc, L1OAMMINMIC CHCAYIOHNC HdCly PaCl1ClibROr RIUCIRKM. RACIOMNdA CGIORRd, KJ1C-
OHHaA MeM6paHa, IMHUTOILTasMa, BaKyOllb, XTIOPOILUIACThI, AAPO.

I{uTomiasma

Knerounasi cTeHKa }oﬁmoqm
eToYHasA MeMOpaHa ) KJIeTKH

XJ10poIIaCTI

Bakyoub Aapo



CTPOEHUE PACTUTENbHOW KIETKW

Appbiwko

Bakyonb

_+ Uwurtonnasma

XnoponnacTbl




CTPOEHUE PACTUTENbHOWU KIETKWU










