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N3 nctopmmn KNneTodHoU Teopun

HUTOJIOI'USA (oT uMTO... ¥ ...JIOTHS) - HAYKA 0 KJIeTKE.

N3yyaer cTpoeHne m QyHKUIMH KJIETOK, UX CBA3M M OTHOIICHHMSI B OPraHax W
TKAHAX Y MHOTOKJIETOYHBIX OPTaHU3MOB, a4 TAKKe OJHOKJIETOYHbIC OPraHU3MBbI.
HUccnenyst KiIeTKYy KaK BAXKHEHIIYH) CTPYKTYPHYIO €IMHUIY KMBOT0, IIMTOJOT U
3aHMMAaeT LEHTPAJbHOE IOJIO)KEHHE B PSAAY OMOJOrHYEeCKHX JUCHUIUIMH; OHA
TECHO CBSI3aHA C THUCTOJIOTHEHd, AHATOMUEH pacTeHuu, (PpU3H0JI0rueil, TeHeTUKOM,
Omoxumuen, MukpooOuosormen um ap. H3ydyeHHe KIIETOYHOI0 CTPOECHMS
opraHu3mMoB 0bLI0 HaYaTo Mukpockonmucramu 17 B. (P. I'yk, M. Manbnuru, A.
JleBeHryk); B 19 B. ObLIa co31aHa equHasi JJIsi BCEro OPraHM4YecKOro Mupa
kiaerouHas teopus (T. llIBann, 1839). B 20 B. ObIcTpOMY IpoOrpeccy HMTOJIOTUH
CIOCOOCTBOBAJIM HOBBbIE METOAbI (JJIEKTPOHHAS MHMKPOCKONUS, H30TONMHBbIE
HHIMKATOPBI, KYJbTUBUPOBAHUE KJIETOK U JP.).

MAJIBITHIT'U ITIBAHH Teomop

WI;P 05613” Asmorm (1632-1723) i S (1810-1882)
(1635-1703) A HIOHIH “Tdt & (1628 - 1694)



OCHOBHGBIE ITOJIOKEHUA
KJIETOYHOU TEOPUU

KJIETKA - OCHOBHAs €IMHUIIA CTPOEHHUS, QYHKIIMOHUPOBAHUS U
Pa3BUTHUS BCEX KUBBIX OPraHU3MOB;

KJIETKU BCEX OAHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB CXOJIHBI
(TOMOJIOTHYHBI) IO CBOEMY CTPOCHUIO, XUMHUYECKOMY COCTaBY,
OCHOBHBIM MPOSABJICHUAM KU3HEACATEILHOCTH U OOMEHY BEIIIECTB;

Pa3MHOKEHHE KJIETOK MPOUCXOUT ITyTEM HUX JICJCHHUS, KaX/1asi HoBas
KJIETKa 00pasyeTcs B pe3yJbTraTe JAeJICHUS NCXOIHOMN (MaTepHUHCKOM )
KJICTKH;

B CJIOKHBIX MHOTOKJIETOUHBIX OPTaHU3MAaX KJIETKU CIICAATU3UPOBAHDI
10 BBIMOJHIEMBIM UMM (DYHKIIUSAM U 00pa3yIoT TKaHU; U3 TKaHEH
COCTOSIT OpPraHbl, KOTOPbIE TECHO B3aUMOCBSI3aHbI ¥ IOAYUHEHBI
HEPBHOU U TYMOPAJIBLHOU PETYIIALIUSIM.




KJ/IETKA —3j1eMeHTapHAada 1eJ0CTHAA KMBasg CUCTEeMA
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KIIETKA 2KUBOTHOIO ...

... KIIETKA PACTEHHUA




ILTASMATH
HYECKAA
MEMBPAHA
KJETKH

KiieTounast MemOpaHa — yJabTpaMUKpPOCKONMYECKas MIIEHKA, COCTOSIIAs U3 JIBYX
MOHOMOJIEKYJISIPHBIX CJI0€B OeJiKa U PacIo0KEHHOTO MEXK Iy HUMH OMMOJIEKYIISIPHOTO

CJIO4A JIMIITNAOB. IITHKOKAJIHKC
(nmosimcaxapuiib)
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MDVHKINY [1J1A3MATHYECKON MeMOPAHbI KJIETKH:

o bapsepnas.
i CBs3b € OKpYXKaIOIIEH CpeIon (TpaHCHOPT BELIECTB).
. CBsI3b MEXKTYy KJIETKaMU TKaHEH B MHOTOKJIETOYHBIX OpraHu3Max.

n 3amuTHad.



IHHUTOIIJIA3
MA

[{uTommazMa — 3TO MOy KUIKAs cpejia KIETKH, B KOTOPOU PaCIIOIararoTcsl OpraHOMIbI KICTKH.
[{uTormasmMa COCTOUT U3 BOABI U OCITKOB.
[{uTomnasma crocoOHa JBUTaThCsS CO CKOPOCTHIO J10 7 cM/4ac

LIMKNO3 — 3TO ABMXKEHUE LIUTOMIa3Mbl BHYTPW KJIETKHU

*—V + elTp 171y CETYATbI A
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OprasHouabl — 3TO NOCTOSHHbBIC KJICTOYHBIC CTPYKTYPHI,

Ka)K/1asi U3 KOTOPBIX BBIMIOJHSAET CBOU (PYHKIIUU

JHAOIIAZMATHYECK Huromiazmaruyeck
as ui Pubocombi Kuerounslii neHTp
ceThb MAaTPHKC

MuToxoHapuun Anmnapar Ioabaxu IlnacTuabl JIn3ocoMbI




IHHUTOILJIA3
MATHUYECK

[{uTomnazMaTHYeCKUil MaTPUKC MPEICTABIISIET COO0M OCHOBHYIO U Hanbosee
BaKHYIO 9aCTh KJICTKH, €€ HCTHHHYIO BHYTPEHHIOIO CpEy.
KOMITOHEHTBI IUTOTIA3MATHYECKOTO MATPUKCA OCYIIECTBIISIOT IIPOIECChHI

OMOCHUHTE3a B KJIETKE U COAEPkKAT PEPMEHTHI, HEOOXOAUMBIEC JIJIS
MPOAYLIUPOBAHUS SHEPTUH.

=
OYHKIINN

1. OGecneunBaeT U3MEHEHNUE BA3KOCTH MUTOILIIa3MbI, KOTOpPAasA BO3HUKACT ITIO

JEUCTBUEM BHEITHUX U BHYTPEHHUX (DAaKTOPOB.
2. OTBETCTBEHEH 3a 1IUKJIO3 U NEJICHUE KIIETKHU.
3. Onpenenser NoJIIPHOCTh PACHOJIOKEHUS BHYTPUKJIETOYHBIX KOMIIOHEHTOB.

4. O0ecneunBaecT MEXaHNMYECKHUE CBOMCTBA KJIETOK, TAKME KaK JaCTUYHOCTD,

CIIOCOOHOCTD K CJIMSIHUIO.



JQHAOIIJIA3
MATHUYECK
AA CETDH

0O0C)

Bcesi BHYTpeHHSISl 30HA HUTONJIA3MBI 3aM10JJHEHA MHOTOYMCJIEHHBIMM MEJIKMMHU KaHAJIaMU U
MOJIOCTAMM, CTEHKHU KOTOPBIX MPEACTABJIAIT c000if MeMOpPaHbl, CXOHbIE N0 CBOEH CTPYKTYpe ¢
IUIA3MATHYECKOH MeMOPAHOH. JTH KAHAJIbI BETBATCH, COCAMHAIOTCH APYT € APYIrOM H
00pa3ylT ceTh, MOJYYMBIIYI0 HA3BaHMe JHAOIIasMaTHYecKoi ceTu. JC HeOTHOPOIHA 10
cBoeMY cTpoeHNI0. U3BeCTHBI 1BA ee THIIA - TPAHYJIAPHAA M IVIAKas.

Puboco
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paHyJlip Haxomienue 0eaKkoB, )KUPOB U YTJIIEBOJAOB
s
g C Ycunenue cBsI3M MEXy OpraHOUIaMU
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KJIETOYHOE
ANPO

Krnerounoe sapo- 3T0 BaKHEHIIAs
4acTh KJIETKU. OHO €CTh OYTH BO
BCEX KJIETKaX MHOTOKJIETOUYHBIX
OpraHu3moB. KIeTku opranusmos,
KOTOPBIE COIEPHKAT SIPO HA3BIBAKOT
sykapuoramu. Kiaerounoe saapo
conepxut JIHK- BemecTBo
HACJIEJICTBEHHOCTH, B KOTOPOM
3aImu(poBaHbl BCE CBOMCTBA KJIETKHU.




Crpoenue u cocTas

CtpykTypa sapa OVYHKINH CTPYKTYPhI
PYKTYPp p CTPYKTYPBI Yy PYKTYPp
Aoepnas Hapy>xHas u BHyTpeHHSISA OOMEH BeIEeCTB MEXKIY SIAPOM H
000/104Ka MeMOpaHa [IATOIJIa3MOM
JKuxoe BemecTso, B ero DTO BHYTPEHHISI Cpeaa siapa
Hykneonnazma | cocraBe — O€iku , QEpMEHTHI, 1P p P
HAKOIUJICHHUE BEIECTB
HYKJICHHOBBIEC KUCJIOTHI
Conepxut monekynsl JIHK u .
Aopvrtuko P yet A Cunte3 pudbocomuoit PHK
OEJoK
ConepxKuUT XpOMOCOMBI (CM. LIEMb ConepKUT HACIEACTBEHHY IO
Xpomamun XpaHEHUs HACIIEACTBEHHOU MH(POpPMAIIUIO, XPAHAIIYIOCS B

WH(pOpPMAIIUH, CIEA.CIIAN) U OEIOK

monekynax JJHK (cM. cien.cnarin)




KJIETOYHOE
ANPO
(HponoJiKeHue)

Cxema CTpOEHUS HACJICACTBEHHON HH(pOpMaIuu

Anpo (ydacTok
(cM caen.cmaiin) I[HK JTHK)

OYHKUNN A0PA

A

Perymsanus
oOMeHa
BELIECTB B
KJIETKE

XpaHeHue
HACJIECTBEHHO
1 nHpopMaLUu



XPOMOCOMBDBI

XpoMocoMa COCTOUT U3 JBYX XPOMATHUJI U
OCJe JAEIEHUS SIpa CTAHOBUTCS

ITnedo onHoxpomaruaHou. K Hauany cienyromiero
IlepBrYHas EPETSKKA JEIICHUS Y KaXI0U XPOMOCOMBI

(o ) JOCTPanBaAETCS BTOpasi XpOMaTH/IA.
HSEIPOMEDE XpOMOCOMBI UMEIOT MEPBUYHYIO HEPETIKKY,

BropuuHas nepersika Ha KOTOPOM pacronoxeHa HEHTPOMEPa;
HEPETsHKKA JISTUT XPOMOCOMY Ha JIBa Iieya
CnyTHHK OJMHAKOBOM WJIM pa3HOM JIJTUHEI.

—— XpoMaTHbl

XpomaruHoBbie CTpyKTypbl — HOocutenu JJHK - JIHK coctonT 3 yyacTkoB — reHoB, HECYITUX
HACJIEJICTBEHHYIO0 MH(OPMALIMIO U MEPEIAIOIIUXCS OT IPEAKOB K IOTOMKAM YE€PE3 MOJOBBIE KIETKH.
B xpomocomax cunresupyrorcst JJHK, PHK, uto ciyxut HeoOxoauMbIM (pakTopoM nepeaadu
HACJIEJICTBEHHOM MH(OPMAIMU MPU JICJICHUH KJIETOK U TOCTPOCHUHN MOJIEKYJT OeKa.

B 3aBucumMocTtu ot PpacCIIOJIOKCHUS IICPCTAKKHN
BBIAC/IIHOT TP OCHOBHBIX BHUJId XPOMOCOM.

1) paBHOIUIEUHE — C MJIEYaMU PABHOU JIJIMHBI;

2) HEpaBHOIUIEYME — C IUIEYaMU HEPABHOU JJINHBI;

3) ogHomeune (MajJaouKOBUAHBIC) — C OJHUM
JUTMHHBIM U JIPyTUM OY€Hb KOPOTKHM, €1Ba
3aMETHBIM IIJICYOM




KJIETOYHBI
U IIEHTP

KJIETOUHBIN LIEHTP COCTOUT U3 ABYX
LEHTPUOJIEH (HOYEepHsIs, MATEPUHCKAS ).
Kaxnas umeeT MUInHIPUYECKYIO
(dbopMy, CTEHKH 00pa30BaHbI ACBITHIO
TPUILIETaMHU TPYOOUEK, a B CEPEJIMHE
HAaXOJUTCS OJHOPOJHOE BEIIECTRBO.
LleHTproan pacoa0KEHbI

TIEPIIEHIUKYJISIPHO IPYT K APYTY.

JlouepHHe LEHTPHONIHU

/

Muxkporpybouku

Carennur

-

MarepuHcKas LICHTPHOITb

B nauane nenenus ( B mpodase) neHTporIu
pacxomsITCs K pa3HbIM MoJItocaM KiaeTku. Ot

_ Yuactue B IIEHTPHOJICH K IICHTPOMEpPaM XPOMOCOM OTXOJIST
®YHKIUA ACJICHUH KIICTOK HWTHU BEpEeTeHa JelieHns. B anadase 3Tu HUTH
’KUBOTHBIX U IPUTATHBAIOT XPOMATHIBI K nosrocam. [Tocie
HU3IINX pAaCTCHUN OKOHYAHUS J€JIEHHS [IEHTPHOIH OCTAKOTCS B

JOYEPHUX KJIETKAX, YABAaUBAIOTCS U 00paszyroT
KJIETOYHBIN LIEHTP.



PUBOCOMbBI

- ’

Cunrte3 Oenka B
(YHKIIMOHAJIBHOM IIEHTPE

PUBOCOMBI —
YIABTPAMHUKPOCKOITHYECKUE OPTraHEIIbI
OKPYTJI0H W TPUOOBUIHON (POPMBI,
COCTOSIIMNE U3 JIByX YaCTEU —
cyouactuil. OHM HE UMEIOT
MEMOpPAHHOTO CTPOEHHUS U COCTOST U3
oenka u PHK. Cybuactuiibt
00pa3yroTCs B SIPHIIIKE.

Pubocomsbl - yHUBEpCaJIbHbIC
OpTraHeJUIbl BCEX KJICTOK )KMBOTHBIX U
pactenuii. Haxoaarcs B iuToriasMe B
CBOOOJTHOM COCTOSIHUM WJIA Ha
MeMOpaHax AHJI0MIa3MaTHYECKOM
CETH; KpOME TOTO, COACPKATCS B
MUTOXOHAPUSAX U XJIOPOILJIacTax.



MHUTOXOHA
PUU

— MUTOXOHIPUHU - MUKPOCKOITMYECKUE OPTaHENIbI,
MenGpaa UMEIOIINE IByXMEMOpaHHOE CTpOcHUEe. BHemH s
| MeMOpaHa riiagkas, BHyTPEHHsIs — 00pa3yer
pa3IuyHON GOPMBI BHIPOCTHI — KPHUCTHI. B
MaTPUKCE MUTOXOHJIPUH (ITOTY>KHIKOM BEIIIECTBE)
HaxoasaTcs pepmentsl, pudocomsl, JJHK, PHK.
Yucino MUTOXOHAPUM B OJTHOU KJIIETKE OT €IMHMII
10 HECKOIBKHUX THICSY.

Buewnns
MeMOpasa

—— DYHKIUH MATOXOHIPHI ——

1. MHTOXOHI[pI/I}I - YHUBCpPCAJIbHAA OpPraHCiliid, ABJIAOIIAACA AbIXaTCIbHBIM 1
OHCPIrCTUYCCKUM LICHTPOM.

2. B nporiecce KUCIOPOIHOTO (OKMCIUTEIBLHOIO) ATana JUCCUMUISIINY B
MaTpPHUKCE C MOMOIIBIO0 PEPMEHTOB MPOUCXOUT PACIICTIIEHUE OPraHUYECKUX
BEIIIECTB C OCBOOOXKIECHUEM SHEPTUH, KoTopas uaeT Ha cuaTe3 AT® (Ha
KPHUCTax).



AITITAPAT
I'OJIL/IZKA

B kJieTkax pacTeHur U NPOCTEUINNX arrapar UM CTEePH b ny3bipbKu
['onbmKKM IpeICTaBICH OTACIbHBIMU
TEJbIIAMU CEPIOBUIHON WX MAJTOYKOBUIHOU

(hOpMBEL.

B cocras anmapara [ oib1xu BXOJAT:
MOJIOCTU, OTPAHUYEHHbIE MEMOpaHAMU U
pacnoJyiokeHHbIe TpynnamMu (o 5-10), a
TAKX€ KPYIHBIE U MEJIKUE ITY3bIPbKHU,
PACIOJIOKEHHBIE HA KOHIIAX MOJ0CTer. Bee
3TH JJIEMEHTBI COCTABIIAIOT €IUHBIN

KOMILJIEKC.
|
|
OYHKLNN:
1. HakonneHwe 1 TpaHCMOpPT BELLECTB, XMMMNYECKas
MoAepHMU3aumA.
2. O6pasoBaHue SIN30COoM.
3. CuHTe3 nunuaoB v YrneBoAoB Ha CTEHKax MeMbpaH




IACTUJIbI

HapyxHss McMOpana Tunakonz

e [ImacTtunasl - 3TO
SHEPreTUYECKUE CTAHIIUU

PACTUTEIILHOM KIIETKM.

BHyTpeHHss MmeMOpaHa
['pana

Crpoma
* [lmactuael MOryT

IIPEBpAIATHCA U3 OJHOTO
BHU/IA B IPYTOU.

Buo Xnoponnacmol Xpomonaacmul Jleiikonnacmuol
I]éem 3enéHplit JKEnThIii, OpaHKEBbBIN becuseTHbIN
WJIA KPACHBIN
Ilecmenm [TermenT xI0p0odhui IIermenT ecTh IlermenTa HeT
Dynkyus Co3gaHne OpraHunyeCcKux [TpuparoT okpacky MecTo oTnoxeHus

BCIICCTB IIUTAaTCIbHBIX BCIICCTB



JIN30COMDbI

JIn30COMBI - MUKPOCKOITUYECKUE
OJTHOMEMOpaHHbIC OPTaHeJIbl OKPYTJIOH
dbopMbl MIX 4uciio 3aBUCUT OT
KU3HEACATEITLHOCTH KJIETKHU U €€
(bU3HOJIOTUYECKOTO COCTOSTHUSI.

JInzocoma - 3TO NUIEBAPUTEIbHASA BAKYyOJlb,
BHYTPU KOTOPOM HAXOMSITCA PACTBOPSIONINE
(dbepMeHTHI. B cityuae rosiogaHus KJI€TKA
NepeBapUBAIOTCSI HEKOTOPbIE OpraHouibl. B
cilydae pa3pylieHHus MEMOpPaHbI TU30COMBI,
KJIETKa [epeBapUBAET cama ceOsl.




OAT'OIIUTO3 U ITMHOILIMTO3

KpynHbie MosieKyJibl OEJKOB U MOJIMCAXapu0B MPOHUKAIOT B KJIETKY MyTeM (aroimros3a
(oT rpeu. cbaroc MOXKUPAIOIIUN U KUTOC - COCY/, KJIE€TKA), a KaIIh KUIKOCTH - ITyTEM

HI/IHO!!I/ITOBa OT I'p€4. IIMHO - IIbIO 1 KI/ITOC)
NMAHO

®AlO- ooy T
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DT0 yHUBEpCAIbHBIN CIIOCO0 HI/IT&HV} U ISt
DT0 Croco0d MUTaHKS JKUBOTHBIX KJICTOK,

KUBOTHBIX, U JIJIS1 PACTUTEIBHBIX KJIETOK), PU
IIPY KOTOPOM B KJIETKY ITONAJAI0T
KOTOPOM B KJIETKY IIOIAIal0T MTUTATEIbHBIE
MATATEIIbHBIC BEIIECTBA

BEIIECTBA B PACTBOPEHHOM BHUJIE

CpaBHHuTeEJbHAS XAPAKTEPUCTHKA (Daronuro3a 1 NMHOIHNTO3a

JIMHUU CpaBHEHUS daronurto3 ITnnonuTo3
YT0 morjomiaercs TBep/ible YacTHIIBI Kunakocth
PesyabTar YacTUUYKY [IOrPY>KAKOTCS BHYTPb KIETKU Opranunyeckue BelecTna

MOrpyKaroTCsa BHYTPb KIICTKH

JIns1 KaKuX KJIETOK KneTku npocTelimx, )k uBOTHBIX M KineTku BceX ;)KMBOTHBIX U
XapaKTepeH YyeJIoBEKa pacTeHuu



OCHOBHBIE
BBIBOJBI

Knertka - anmeMeHTapHas €IMHALIA KU3HA, OCHOBA CTPOCHUS,
KUBHEACATEIBbHOCTH, PA3MHOXEHUS YU UHAUBUIYAJIbHOTO PA3BUTHS BCEX
OpraHu3MoB. BHe KJIE€TKM HET KU3HU (MCKIOUEHHUE - BUPYCHI).

BoJIBIIMHCTBO KJIETOK YCTPOCHO OJIMHAKOBO: IMOKPHITO HAPYKHOK 000JI0YKOMN
- KJICTOYHOW MEMOpPaHOM 1 HAIIOJHEHO KUJIKOCTBIO -IIUTOIIAa3MOM.
[{uTomma3zMa COIEPKUT MHOTOOOPa3HbI€ CTPYKTYPBI - OpraHebl (apo,
MUTOXOHJIPUH, JTU30COMBI U T.1.), KOTOPBIE OCYIIECTBIAIOT pa3HOOOpa3HbIE
IIPOLIECCHI.

Knetka IMPOUCXOIUT TOJIBKO OT KJICTKH.

Kaxxnas kjieTka BbIIOIHAET COOCTBEHHYIO (DYHKITHMIO U B3aUMOJCHCTBYET C
APYTUMH KJIETKaMH, 00€CIeurBast )KU3HEACITEIbHOCTh OPraHu3Ma.

B kiieTKe HET KaKUX-HUOYb OCOOCHHBIX JIEMEHTOB, XapaKTEPHBIX TOJIBKO
IUIS )KUBOW MPUPOJIBI. ITO YKA3bIBAET HA CBSI3b U €AUHCTBO KMBOU U
HEKUBOU TIPUPO/IBL.



