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Opraﬂonz{m H 9aCTHU RKIICTKHU

KiieTouHas cTeHKA

Kierounas
(mIazMaru4yeckas
MeMOpaHa)

Iuroniaazma

Anpo

Bakyoub

INaacTuanl

XJ10poIJIaCThI

EcTb TONIBKO B PACTUTC/IBbHBIX KIICTKAaX



Ha3zBanue opranouaa

ITuTommaszma

[Tnasmarnyeckass memOpaHa

Kirerounas creHka

Anpo

ITnacTtuabr:

XJ1opomiacTel

XpOMOILIacThI

JlerikoriacTel

Bakyons

BHyTpeHHss nmomykuiKas cpeia KIeTKH, B
KOTOpPOM HaxOIUTCS PO U BCE OPraHOU Bl U
BKJTIOUEHUS

ToHKast po3pavHast TIEHKa, COCTOSIIAS U3
MOJIEKYJ OCJIKOB | JIMIHIOB

cocTosmIast U3 MEeIUTEON036! (Kieryarkn). [IpoHn3ana
CHEIUATBHBIMU OTBEPCTHSIMHU — IIOPAMU

CaMblil KpyIIHBIN OpraHOu]] KJIETKH, OKPYKEHO
A1epHON 000JI0YKOM, MPOHU3AHHOW OPaMH,
BHYTPH HaXOJUTCS OAHO WJIA HECKOJIBKO
anpsiiek, xpomocomsl, [IHK, PHK

DOyHKUNH

OObenuHseT Bce OpraHoUAbI KIIETKH, B Hel
MIPOTEKAIOT BCE MPOLEeCChl 0OMEHA BEIIECTB

3amuTa KIeTKH OT BHEIIHEr0 BO3/IEUCTBUS,
MIpUIaHue KIJIETKHU OIpe/IeIeHHON (OPMBI,
ydacTue B 0OOMEHEe BEIECTB MEX Iy KIETKOM U
BHEIIIHEN CpPeNoi, B KOHTAKTUPOBAHUU KJIETOK

JpyT € APYTOM

3ammra KIeTKH

XpaHUT HACIEICTBEHHYIO HH(OPMALIHIO,
peryiamMpyeT npouecchl 0OMeHa BEeIEeCTB
BHYTPH KJIETKH

HpI/ICYTCTBYIOT TOJIBKO B PaCTUTCIIbHBIX KIICTKAaX

Hwmerot oBanibHYIO (hOpMYy, 3€JIEHYIO OKPACKY,
conepkar XJIopoQuLt

Hwmerot JKCJITYHO, OPAHKCBYIO UJIK KPACHYIO
OKpackKy, 06CCHC‘IGHHYIO IIUMIMCHTaMH

becuBeTHbIe, OKPYIIION WIIN MAIOYKOBUIHOMN

dopM, comepikarcss B HEOKPAIICHHBIX YaCTSIX
pacrenuii (cTe0nu, KIryOHU, KOPHH)

PesepByap ¢ KIETOUHBIM COKOM

dotocunTes
O6ecneynBarOT OKPacKy IIIOI0B, JIEMECTKOB,
OCEHHHUX JINCTHEB

B HUX HakamIMBarOTCs 3allaCHBIC MMMTATCIHLHBIC
B€IICCTBA

HakxomneHnne nuraTeabHBIX BCHUICCTB U MMPOAYKTOB
KHU3HCACATCIbHOCTH



OTnnuntenbHbIe OCOOEHHOCTHU
pPacTUTENIbHOWN KIEeTKMU.

1. Hann4ymne nnactua

2. Hann4yune KpynHbIX BaKyonewu c
KIMETOYHbIM COKOM

3. [lnoTHaga knetTo4yHada odbono4ka.
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Ob6opynoBaHue;

- MUKPOCKOT
-NyK
-nabopaTopHoe
obopynoBaHue.




Xoa paboThbl:

1.NpY NOMOLLM NMUNETKN KanHUTe Ha NpegMeTHOe CTEKIT10
Kannto crnaboro pacTeopa mnoaa.

2.C HWXKHEU NOBEPXHOCTM Yellyn fiyka CHUMUTE
HeDOONbLLOW KYCOYEK MPO3paYvyHOnN KOXULLI U MOSNOXNTE
ero Ha Kannto pactBopa noga. 3.Hakpoute npenapat
NOKPOBHbLIM CTEKITOM W yOannTe NU3nuLiKn Brarm.

4.PaccmoTpuTe npenapat nog MUKpocKonom. 5s.Hangute
B KNETKax KINeTo4YHy 000MN0YKy, LmTonniasmy, a4po,
BaKyOIlb C KINETOYHbLIM COKOM.

6.3apuCynTe B TETPAAM CTPOEHNE KIETKU KOXMLbI ITyKa U
noanuLLUTE ee OCHOBHbIE YaCTMW.

7.CoenanTte BbIBOA O CTPOEHUN YBUOEHHbLIX BAMW KNETOK.
Kakue opraHouabl Bbl B HAX YBUOENN, @ KaKne HerT,
HACKOIbKO MMOTHO KNETKN NPUNeratoT Apyr K Apyry?



Koxuua nyka (200°)
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C mOMOIIBI0 KaKUX MPUOOPOB MOXKHO H3YUUTh CTPOCHUE KIIETKU ?
Yro Ttakoe kieTka?

Bce nu pacTeHHS MHOTOKJICTOYHBIE ?

Ha3oBuTe opraHoubl paCTUTCIHHON KICTKH?

KaKkoBbl OCHOBHBIE OTJIMYKS CTPOCHUS KUBOTHOM U PACTUTEIBLHOMN
KJICTOK ?

Kakue miacTuabl Bbl 3HaeTe?

KakoBa (yHKIIHS XJOPOILJIACTOB?
KakoBa yHKIIMS XpOMOILIACTOB?
KakoBa QyHKIIHS JICHKOILJIACTOB ?

3a CYET KaKMX CBOMCTB KJIETOYHON MeMOpaHbl BO3MOXXEH OOMEH
BEILIECTB MEXKY KIETKOW M OKPYXKAIOUIEH CPENOH, KOHTAKT KJIETOK
MEXKIy co00i?



Ha3zBanue opraHouaa

InTomnazma

IIna3maruyeckas memOpana

Kierounas crenka

Snpo

IlnacTuambl:

XJiopomiacTsl

XpomoriacTbl

JlelikonjacTel

Bakyounb

BHyTpeHHss MOTyKHIKAA cpeJa KJIeTKH, B KOTOPOi
HAXOAMTCS AP0 U BCE OPraHOU/IbI U BKJIIOYCHHSA

Tonkas nmpo3pavyHas JICHKAa, COCTOALIAA U3 MOJIEKYJI

0€JIKOB H JTUITHI0B

cocTosIIast U3 NeJlJII0JI03bI (KiaeTyaTrkn). [Iponuzana
CnenMaJbHBIMHA OTBEPCTUAMMU — IMOPaMH

CaMBblii KPYIIHBIA OPraHOM] KJIECTKH, OKPY’KEHO
siIepHOIi 000J109KO0M, IPOHU3AHHON TOPaMH, BHYTPH
HAXOIMTCS OHO WJIH HECKOJIBKO SIAPBIIIEK,
xpomocombl, THK, PHK

le/lcyTCTBleT TOJBbKO B PAaCTUTEJIBbHBIX KJI€TKaX

Hmeror oBanbHY1I0 GopMy, 3eJIeHYI0 0KPACKY,
cofiepsKaT XJopopuii

HMmeroT :KeTy10, OPAaHKEBYI0 WJIH KPACHYIO OKPACKY,
o0ecrieYeHHYI0 MUTMEHTaMU

BecuBerHbie, OKPYIJIOil WK NAT0YKOBHIHON (hopMm,
COZIepKATCHA B HEOKPAIEHHBIX YaCTAX PACTeHHH
(cTedH, KIyOHH, KOPHH)

Pe3epByap ¢ KJ1eTOYHBIM COKOM

DyHKIUHA

O0beanHseT Bce OPraHOU/AbI KJIeTKH, B Hell
NMPOTEKAIOT BCe Mpolecchl 00MeHa BellecTB

3amuTa KJ1eTKH OT BHELIHEro Bo3eiicTBus,
NpHUIaHue KICeTKH ONpeae/eHHON (popMbl, yyacTHe B
o0MeHe BelecTB Me:KAy KJIETKOH M BHELIHeH cpenoi,
B KOHTAKTHPOBAHUH KJIETOK JIPYT C APYromM

3amuTa KJIeTKH

XpaHuUT HaCTeCTBEHHYI0 HHGOpMALUIO, peryJupyer
npoueccbl 00MeHa BeleCTB BHYTPH KJICTKH

®dorocunTE3

OobecneunBaOT OKpacCKy mjioaos, JerneCcTrKkoB, 0CCH
HHX JILCTHEB

B HHUX HAKAIIJIMBAKOTCHA 3allIaCHbIC MUTATECJIbHBIC BE
mecTrsa

HaxonieHue nuTaTeJbHBIX BelllECTB U NMPOAYKTOB
KU3HEACATCIBbHOCTH

l — |




LDLIdBDIC TTPUINTYLUITHRRUVUC
=== — CTPYKTYpHAS U beHKHI/IOQJMlQHBIQBCGX YKUBBIX OPraHU3MOBa

BcC€.ae APYT OT Apyra OTAEICHBI TNIA3MATHYECKON s — TUIOTHOM MPO3PAYHOMN
000JIOYKOI1a

-=s HA BHEIIHEH CTOPOHE MMEET IJIOTHYIO 00O0JI0YKYy COCTOSIIYIO U3 KICTYATKH
KuBoe comepKUMOe KJICTKH IPEACTaBICHO OCCIBETHBIM BSI3KHM

B muroruiazMe pacnonararorcsi MHOTOYKUCIICHHBIC sans
BaxxHeHIIMM OpPraHOUI0M KJIETKU SIBISIETCS aas

OHO XpaHUT HACJEACTBEHHYIO HMH(POpPMAIIUIO, PETYIUPYET MPOIEeCChl OOMEHA
BEIIIECTB BHYTPH KJICTKH. B spe HaXOAUTCS OJHO WIIM HECKOIBKO wans B
PACTUTEIIbHOM KJIETKE UMEETCS TPU BUIQ wuns

KJIETKaX XOPOIIIO 3aMETHBI IOJI0CTH, COACPKAIINE KICTOUHBIN COKa DTH
00pa30BaHMS HA3BIBAIOTCS sass



JIMKTAHT.

TepMuHbIZ 000J10UKa, S1PO, LIUTOIIA3MAy BAKYOJIby XJIOPOILIACThI,
JIEUKOIIJIACTHI -

1. ViiaBnuBaroT HEPTHIO COMHEYHOTO CBETAa U 00Pa3yIOT OPraHUYCCKOe
BEIIECTBO B BHUJIE CaXapOB.

2. O0ecrneunBaeT IPOTEKAHNE PA3IMYHBIX OHOXHMUYECKUX IIPOICCCOB,
00€CTIEYNBAIONIUX KU3HEACITECIBbHOCTh KJIETKHa

3. B HuX OTKIaABIBAIOTCS PO 3amac MUTATEIbHEBIC BEIIECCTBA —
KpaxMall, Maciia, OCI0Ka

4. Pe3epByap, B KOTOPOM COJCPIKHMTCS KICTOYHBIN COK, HAKAIUIMBAIOTCS
IIUTATEJIbHBIE BEIIECTBA U HEHYKHBIC KJIIETKHU IIPOITYKThI
KU3HEICATEIIBHOCTH

5. IIpunaer kierke GhopMy, 3aIUIIAET €€ COACPIKUMOES
6. Xpanut HacaenCcTBEHHYI0 MH(POPMALIHIO.
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IIpouiecc nelieHns KIETKH HA3bIBACTCS
mumo3 (OT Tpeda CII0BA «MUTOC» —
HUTH). B mpomecce MuTo3a u3 omHOM
MATEPUHCKON KJIIETKHA 00pa3yrTCs JBE
nouepHuea. Ilpu 3TOM BCS reHEeTHYECKas
MH(OpPMaLU JOYEPHUX KIETOK MOJTHOCTHIO
COBIIQJIACT C TCHETUYCCKON HH(pOpMaIUCH
MATEPUHCKOU KJIETKUy TO €CTh OHHU
SBJISIFOTCS KaK Obl KOMMEH MAaTCPUHCKOM
KJIETKU
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Anpo KIIETKU yBEIUYMBACTCA B PA3MEPAXy B HEM CTAHOBATCS
3aMETHBI XPOMOCOMbIa XpOMOCOMBI — (OT Ipeda. CIIOB «XPOMO» —
IIBET M «COMa» — TEJI0) 0COOBIC OPTraHOM bl OOBIYHO
HAIHHAPUYECKON (hopMbla OHU MEPEAAIOT HACIEICTBEHHBIE
MPU3HAKUA OT KJIETKUA K KIIETKC.

Ka}KI[aH XpoMoCOMa ACIUTCA IMPOIJOJJIbHO Ha JABC PABHBIC ITOJTOBUHKH,
KOTOPBIC PpACXOAATCA K IIPOTHUBOIIOJIOKHBIM KOHIIAM M&TCpHHCKOﬁ
KIICTKHU »

Bokpyr pazomieammnxcss XpoMocoM (popMupyeTcs saepHas 0007I0UKa,
KaXKJ1asi XpOMOCOMa JIOCTpanuBaeT HEJOCTAIOIIYIO MOJIOBUHKY. B
pe3yabTaTe MoJy4aeTcs JBa JOUYCPHHUX SIpa C TAaKUM K
KOJIMISCTBOM XPOMOCOMy KaK M B MAaTCPHUHCKOM KIICTKCa

B mmTomiasmMe BO3HHKAET Meperopojka M KieTKa pa3ieiseTcss Ha
IBEy KaKIas U3 KOTOPBIX MMEET CBOC SIPO.



3HayeHune

e KneTka — uenoctHaa bnonoruyeckas
cucrtema

e /I3 KNMEeToOK COCTOAT BCe pacTeHUS

e KneTtka —oCHOBHasi CTPYKTYypHasi
eagnHuua noboro opraHn3ma,
obnagatowlasd BCeMU rNpmu3Hakamum
XXNBOTO

e KneTtka - eauHuLa pa3aMmHOXEHUS






