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Oomoxumued, MHUKPOOHOJIO
OPraHu3MoOB ObLJIO HAYATO MUK]
Jleenryk); B 19 B. ObL1a co3aan
kiaerouHasi teopus (T. IlIsann, 1839).
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[MuTomnasma — 310 Mo
[{uTomna3zma COCTOUT U3 BOX

[{uTormazma crmocoOHa ABUTaTh
EHNE LUNTOM1a3Mbl BHYTPU KJTIETKA
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Oprasonabl — 3TO ITOCTOIHHBIE KJIECTO

KaxKasa N3 KOTOPBIX BBIITOJIHACT CBOU (}

IHI0IIA3MATHYECK Huromiazmaruueck
as Ui Pubocombl Kuierounsblii neHTp
ceThb MaTpHKC

MuTroxoHapuu Anmnapar loabaxu IlnacTuabl JIn3ocoMbI
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[MyrTomnazmMarnycy
BAXHYIO 4aCTh KJIET

KoMmoHeHTHI IATOILIa3MY
OHMOCHUHTE3A B KJIETKE U COJICH
IPOAYLIUPOBAHUS SHEPT UM,

(I)YHIE nu
2

/
\D 1. OGecneunBaeT U3MEHEHNUE BA3KOCTH MUTOILIIa3MbI, KOTOpPAasA BO3HUKACT I1O

JEUCTBUEM BHEITHUX U BHYTPEHHUX (DAKTOPOB.
2. OTBEeTCTBEHEH 3a IUKJIO3 U JCJICHUE KIICTKU.
3. Onpenenser noJIIPHOCTh PACHOJIOKEHUS BHYTPUKJIETOYHBIX KOMIIOHEHTOB.
4. ObecrieunBaeT MEXaHNYECCKUE CBOMCTBA KIJICTOK, TAKHE KaK DJIACTUYHOCTD,

CIIOCOOHOCTD K CJIUSIHUIO.
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CunTe3 O€JIKOB, )KUPOB U YIJIEBOJOB
Haxonienue 0enkoB, sKUPOB U YIJICBOJIOB
YcuneHue CBA3U MEXYy OpraHOUIAMU
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KJIETOYHOE
ANPO

Kierounoe sapo-
4acTh KJIeTKu. OHO ec
BCEX KJIETKaX MHOTOKJIETOY
OpraHu3MoB. Kietku opranu
KOTOPBIE COJIEPHKAT AP0 HAZHIBAKS
aykapuoramMu. Kiietounoe aapo
conepxut JIHK- BemecTBo
HACJIEICTBEHHOCTH, B KOTOPOM
3a(poOBaHbBI BCE CBOMCTBA KIIETKH.

Crpykrypa sigpa CTpoeHne u COCTaB CTPYKTYPbI (I)yHKmm CTPYKTYPHI

Hoepnasa odonouka Hapy>xHast u BHyTpeHHsIs1 MeMOpaHa OOMeH BelecTB Me>1<

Kuakoe BeliecTBo, B €ro coctaBe — OeJKH , DTO BHYTPEHHSS cpelia s
Hykneonnaszma
(dbepMeHTBI, HyKIEMHOBBIE KUCIIOTHI BEII[ECTB
Aopvriuuko Conepxut monekynsl JIHK u 6emok CunTe3 pubocoMHOM P
XpoMamun ConepKHUT XpOMOCOMBI (CM. IIeNb XpaHEHUs Coznep>kuT HacleACTBEHHYIO HH(OopManu
P HAaCJICICTBEHHON HH(OPMALKH, CIIC.Cllaiia) u 6enok  xpansuryrocs B moiiekynax JIHK (cMm. cien.cmaiin




KJIETOYHOE
AAPO
(IIpoaoJizKeHue)

XpoMocoma R

(cM cren.ciaiin)

XpaHeHue
HACJIEICTBEHHO
1 nuHpopmanuu

OYHKUNWN A0PA

A

—)

Perymsuus
oOMeHa
BEIIIECTB B
KJICTKE

(ytIaCTOK
nne




— Xpomaruibl
[Inego

ITepBuunas nepersxka
(ueHTpOMEpa)
BTopuuHas nepeTsxka

CnyTHHK

XpOMaTUHOBBIE CTPYKTYpbl — HOcuTenu JIH
HACJIEJICTBEHHYIO MH()OPMALIUIO U MIEPEAAOLIAXCS

B xpomocomax cunresupytorcs JJHK, PHK, uto cioyX
HACJIEJICTBEHHOM MH(OpMAIMU MPU JICTICHUU KIIETOK U

B 3aBucumMocTtHu ot PpacCIIOJIOKCHUS IICPCTAKKHN
BBIACIIAIOT TP OCHOBHBIX BHU/1d XPOMOCOM.

1) paBHOIUIEUHE — C TJIEYaMU PABHOW JUIMHBI;, ————

2) HEpAaBHOIIEYME — C MJI€YaMHU HEPABHOM JJIVHBI; |

3) ogHomeune (MajJaouKOBUAHBIC) — C OJHUM
JUTMHHBIM U JIPyTUM OYEHb KOPOTKHM, €IBa
3aMETHBIM IIJICUOM




KJ1€TOUHbBIV [IEHTD ¥

LHEHTPHUOJICH (HOUYepHS

MarepuHckas). Kaxnas u
AINHIPAYECKYIO0 (DOPMY, CTC
00Opa30BaHbI IEBIATHIO TPUILIETA
TpyOOYEK, a B CEPEIMHE HAXOAUTCS
OIHOPOAHOE BeUIECTBO. LleHTproau
PACOJIOKEHBI TIEPIEHAUKYIISPHO APYT

K ApYyTY.

Yuacrtue B
JEJIEHUU KIIETOK
XKUBOTHBIX U
HU3IIUX PACTEHUHU

KJIETOYHBI
U IIEHTP

JlouepHue HEHTPHOIH

/

Muxkporpybouku

Carenmur

e

MaTcpmlcxas HCHTPHOJIb

/ B nauane nenenus (B npodasze) LeHTPOUIH

PACXOIATCA K PA3HBIM MOJIKOCAM KJIETKU. OT
LICHTPHUOJIEN K LIEHTPOMEPAM XPOMOCOM OTXOJISIT
HUTH BepeTeHa JiesieHus. B anadaze 3tu Hutu
MPUTATUBAKOT XpOMaTHUIbl K nosirocam. [locie
OKOHYAaHMS JCJICHUS LIEHTPHUOJU OCTAKOTCS B
JIOYEPHUX KJIETKAX, YABAUBAIOTCS U 00pa3yroT
KJIETOYHBIN LIEHTD.




PUBOCOMbBI

Prbocomel
OpTaHEJIbI BCE
pactenui. Haxops
CBOOOJHOM COCTOSIHUM
CunTe3 Oenka B MeMOpaHax dHAO0IIa3MaTe
(PyHKIIMOHAJIBHOM LIEHTPE CETH; KpOME TOr'0, coaeprKar
MUTOXOHAPHUSIX U XJIOPOIIACTaX.




MHUTOXOHA
PUU

Buyipeuuss
MeMOpaHa

Buewnan
MeMOpasa

D
(T1oTy
puboco
OJTHOU KJIECTH

% DOYHKIMY MUTOXOHAPUHA

1. MuToXOHIpHS - YHUBEpPCATbHAS OpraHellia, IBIISIIOIIasCs b
AHEPreTUYECKUM LICHTPOM.

2. B nporiecce KUCI0pOHOTO (OKUCIUTENBLHOT0) dTana JUCCUMUMIISIINY B
MaTPHUKCE C TOMOIIbIO (DEPMEHTOB ITPOUCXOIUT PACILICTNICHUE OPTraHUYECH
BEIIIECTB C OCBOOOXKIECHUEM SHEPTUH, KoTopas uaeT Ha cuHTe3 AT® (Ha
KPHUCTax).




AITITAPAT

T'OJIB/KH

B knerkax pacte
armapar [ oJibKu
OTAECIbHBIMU TEJIbIIA
MaJIOYKOBUIHOU (DOPMBEI.

B cocras anmmapara ['onbmax
MOJIOCTH, OTPAHUYEHHBIE MEMOR
PacCoJIOKEHHBIC TpynnaMu (Imo 5=
TAK)KE KPYITHBIE U MEJIKUE ITy3bIPEKHN
PACOJIOKEHHBIE HA KOHIAX MOJIOCTEU. 18
3TH JIEMEHTBI COCTABIISIIOT €IUHBIN
KOMILICKC.

OYHKUUN:



IACTUJIbI

HapyxHsis McMOpaHa Tunakoua

® Ilmactuaml - DTE
SHEPTETUYECKUE CTY
PACTUTEIILHOU KJIETKH.

BHyTpeHHss MmeMOpaHa
['pana

Crpoma
[lnactuabl MOTYyT

IIPEBPALIATHCA U3 OJHOTO
BU/IA B IPYTOW.

XapakTepucTuka BMAOB NAacTuaoB

Buo

Xnoponnacmel

Xpomonaacmol

Jeuxkoniacmol

Iléem

3e1EHbIN

JKEnTeiil, OpaHKEBBIN
WJIA KPACHBIN

e

Ilecmenm

[TermenT XI0podui

IlerMeHT €CcTh

I[lermeHnTA

Dyukyus

Co3gaHne OpraHunyeCcKux
BEIIECTB

[Tpuparot okpacky

MecTo OTJIOKEHNY
IMATATEJILHBIX BEIIECTB
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OAT'OIIUTO3 U ITMHOILIMTO3

(oT rpeu. (];)aroc -
IIUHOINTO3a (OT Ipet

®ATO- %7773,
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LI,VITO

DTO yHUBEPCAJbHBIN CIIOCOO MUTAHUS
YKUBOTHBIX, U JIJIS PACTUTEIBHBIX KJIETOK), TIPH
KOTOPOM B KJIETKY ITOIAIal0T MUTATEIbHbIE
BEIIECTBA B PACTBOPEHHOM BHUJIE

DT0 Croco0d MUTaHKS JKUBOTHBIX KJICTOK,
IIPU KOTOPOM B KJIETKY TMOMAJal0T
MHUTaTeIIbHEIC BEIIECTBA

CpaBHUTEJILHAA XADAKTEPHUCTHKA haronmross

JIMHUU cpaBHEeHUS darouuros IIuHOUTO3

Yro nmorJiomaercs Teepabie yacTHIIBI

Pe3yabTar YacTuyku Morpy>kar0Tcsi BHyTPb KJIECTKH Opranudeckue BE
MOTPY>KAKOTCSI BHYTPb K

JIsl KaKuX KJIETOK KneTku npocTenimx, ;)kuBOTHBIX M KneTku Bcex )KUBOTHBIX U
XapaKTepeH YeJIOBEKa pacTeHuun




boapmmHCTBO

- KJIETOYHOU MeM©
[Hurorutazma conepxp
MUTOXOHJIPUH, JTU30COMb
IIPOIIECCHI.

Knetka IIPOUCXOIUT TOJIBKO OT KIJIC

Kaxknas kjaeTka BbINOJHSIET COOCTBEH
APYTUMU KJIE€TKaMU, 00eCIieurBas )KU3HEIC

B kJteTke HET KaKUX-HUOYIb OCOOECHHBIX JIEMER
ISl dKUBOM TIPUPOBI. ITO YKA3bIBAET HA CBSI3b U €1}
HEKUBOU MIPUPO/IBL.




