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SAOAYN YPOKA

O3HaKOMHTBCA C OCHOBHBIMH MOJIOKEHUAMH KJIIETOYHOMH TEOPHH,
PaCIIMPUTh NPEACTaBIIEHNA 00 YYEHBIX, MOJIOKUBIINM HAYAJIO
LUTOJIOTHH

PaccmoTpers 00mmit CocTaB KIETKH

Hmets npeacrapiienune 006 060nouke, aape, HUTOIIIA3ME H
OpraHOMAAaX KJIETKH, 3HaTh (DYHKILIHUH KaXJAOH COCTABIAIOMLICH
KJIETKH

PaccMoOTpeTh XMMHYECKHM COCTaB KIETKH

[MpopomxuTs GopMHUPOBAHKHE YMEHUH MPOBOAUTH HAOIONEHN,
paboTaTh C MMKPOCKOIOM, JIENATh BLIBO/BI M0 H3y4EHHOMY
MaTepuany




VI3 ncropum KIETOUHOW TEOPUN

HATOJNOIAS (oT OUTO... | ...JIOTHSA) - HAYKA 0 KJIETKe.

Nzyyaer crpoeHne M QyHKIMHM KJIECTOK, UX CBSA3UM M OTHOLICHHMSI B OpPraHax H
TKAHAX Y MHOTI'OKJIECTOYHBIX OPraHU3MOB, 2 TaK/Ke OAHOKJICTOYHbIC OPraHU3MbI.
HNccaenys KIETKY KaK BAKHEUILYI0 CTPYKTYPHYIO CAMHUILLY KUBOI0, HUTOJIOTr U
3aHMMAeT LEHTPAJbHOE I0JIOKEHHE B PsAy OHOJOIrMYECKHX AMCHMILIMNH; OHA
TECHO CBSI3aHA C I'MCTOJIOTHEH, AHATOMHUEH pACTeHMH, (PU3HO0JI0rMen, FreHeTHKOM,
ouoxummuen, MHUKpoOuoJioruen u aAp. MH3ydyeHue KJIETOYHOrO0 CTPOCHMS
OPraHu3MoB ObLIO Ha4YaTo MUKpockonucramu 17 B. (P. I'yk, M. Maasnuru, A.
Jleenryk); B 19 B. ObLIa co3aaHA eAMHAS] JJS BCEro OPraHMYECKOro Mmpa
kiaerouHasi Teopus (T. IBann, 1839). B 20 B. ObIcTpOMY Hporpeccy muTOJIOrun
CIIOCOOCTBOBAJIM HOBbIC MeETOABI (JJEKTPOHHAS MUKPOCKONUS, H30TOIHBIC
NHANKATOPbI, KYJbTHUBHPOBAHNE KJIETOK U JP.).

'YK PoGepr JIEBEHI'VK Mecibl il U [IIBAHH Teoxop

o G ‘, i Mapuernio (1810-1882)
,. Arem Y17 =,
(1635-1703) AHTOHH (1632-1723) (1628 - 1694)



<Y  OCHOBHBIE MTOJIOYKEHHS
Sk KJIETOYHOW TEOPHH

4 KIJIETKA = OCHOBHAA €IMHUIIA CTPOCHHA, (YHKLIMOHUPOBAHUA U
Pa3BUTHA BCEX JKUBBIX OPraHU3MOB;

4 KIJIETKH BCEX OJHOKJIETOYHBIX H MHOTOKJIETOYHBIX OPraHU3MOB CXO/IHBI
(rOMOJIOrMYHBI) 110 CBOEMY CTPOECHHIO, XHMHUYECKOMY COCTaBY,
OCHOBHBIM MPOABIICHUAM JKU3HEACATEIILHOCTH U 0OMEHY BEIIECTB;

J  Ppa3sMHOXEHHUE KIETOK IPOMCXOAUT IMyTEM MX JEICHH, KaXKas HoBasd
KJieTka oOpa3yeTrca B pe3yJibTare AeNeHUsA HCXOAHON (MaTepHHCKOM)
KJIETKH;

J B CJIOKHBIX MHOTOKJIETOYHBIX OpraHUu3Max KJIETKH CIICHHATU3UPOBaHbI
IO BBIMOJIHAEMBIM UMM (DYHKIIUAM U 00pa3yloT TKaHU; U3 TKaHEH
COCTOAT OpraHsl, KOTOPBIE TECHO B3aMMOCBA3AHLI M MOAYMHEHBI
HEPBHOM ¥ I'YMOPaIbHOMN PETYIALMAM.
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IHJIASMATHYECKAS MEMBPAHA RJIIETKH
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Knerounas memOpana — yJIbTpaMMKPOCKONMUYECKaA IJIEHKA, COCTOALIAA U3 IBYX

MOHOMOJIEKYJIAPHLIX CJIOCB Oenka u PaACnoJIOKEHHOIO MEKIY HUMH 6HMOHQKYJIHPHOTO
CJ10A TIHNMUI0B. TIIHKOKAIIHKC
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Huromnasma

OYHKINH IIA3MaATHYEeCKOi MeMOpaHbl KIETKH:

4 DappepHasl

2 Cease ¢ oxpysatoieil cpenoi (TpaHciopT BeecTs)

4 Crase Mes(y KIETRAMU TERAHEN B MHOTOKIIETOUHLL ODIAHU3MELX,
4 Samuraas
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IHUTOIIJAZMA
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[luTonnasma — 3T0 MONYKUAKAA Cpeia KJIETKH, B KOTOPOH pacroiaraloTcsi OpraHOMIbI KIIETKH.
[luTormiasMa COCTOMT M3 BOABLI H OENKOB.
[luTonna3sma crnocoOHa ABHUraThCA CO CKOPOCTHIO JI0 7 cM/4ac
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T 1 KPYrOBOIA CETYATBIA DL
— LUKNO3 LIMK103 i

Opra”Houabl — 3TO NMMOCTOSAHHBIE KIETOYHBIE CTPYKTYPHI,

Ka)KJ1asl U3 KOTOPBIX BBITIOJHSIET CBOM (DYHKIIMHU
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IHoIIa3MaTHYeCKasi IuTommasmaruyeckKum

PuodocomMbl KueTouHblii meHTp
ceTh MaTPHUKC

MuToXoHApUU Annapar loabaku InacTuanl JInzocompbl
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IUTONJAZMATUYECKN MATPUKC
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[IuTonnasMaTH4eCcKuii MaTpUKC NpeacTapiaeT cob0i OCHOBHYIO U Haubonee
Ba)KHYIO YaCTh KJIETKH, €€ HCTHHHYIO BHYTPEHHIOIO CPEJy.
KOMIMOHEHTHI HMTOMIA3MAaTHYECKOrO MAaTPUKCa OCYIIECTBIAIOT MPOLECCHI
OMOCHHTE3a B KIIETKE W COAEpKAT (DEPMEHTHI, HEOOXOAUMBIE 11
NPOAYLMPOBAHUA SHEPTUH.
Ay
A y 4
OYHKIINHN
o

-
) 1. OGecnieunBaeT N3MEHEHHUE BA3KOCTHU LIMTOIIA3Mbl, KOTOpasi BOSHUKAET MO
JEUCTBUEM BHEITHUX U BHYTPEHHUX (DAKTOPOB.

2. OTBETCTBEHEH 3a LIMKJIO3 U JCJICHUE KJICTKU.

3. Onpenenser NoJsIPHOCTh PACTIONIOKEHUS BHY TPUKIECTOYHBIX KOMIIOHEHTOB.
4. O0ecneunBaeT MEXaHNMYECKHE CBOMCTBA KJIETOK, TAKME KaK JIaCTUYHOCTD,
CIIOCOOHOCTH K CIIMSHUIO.
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QHAOIIJIASMATHYECKASA CETDb (90)
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Bcesi BHyTpeHHSsISI 30HA IIMTONJIA3MbI 3a10JITHEHA MHOTOYHCJIEHHBIMHY MEJIKUMHU KaHAJIAMU H
MO0JIOCTSIMM, CTEHKH KOTOPBIX NPEACTABJIAIT c000i MeMOpaHbl, CXOHbIE II0 CBOEH CTPYKTYype
C IUVIA3MATHYECKON MeMOpaHOi. JTH KAaHAJbI BETBATCS, COCMHAIOTCH APYT € APYTOM H
00pa3yloT ceTh, MOJYYUBIIYI0 Ha3BaAHUE JHAONIA3MATHYIECKOH ceTh. DC HeOJHOPOIHA 110
cBoeMy cTpoeHnI0. I3BecTHBI 1Ba ee THIIA - TPAHYJISIPHAS M TJIaAKas.

I'mankas OC
» CuHte3 O0elIKOB, )KUPOB U YITICBOIOB
['panymspHas » HakomnieHnne O€KoB, >KUPOB U YIIIEBOIOB

2C » YcuiIeHue CBSI3U MEXKIY OpraHOUIaMu
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KJIETOYHOE AJ1PO
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Knerounoe aapo- 310 BaxkHeHIan Hn EHK
qacTh KJIeTKH. OHO €CTh NMOYTH BO
BCEX KJIETKaX MHOIOKJIETOYHBIX st ey
opraHu3MoB. KieTku opraHuzMos, T Cas NN § XY Oonouwa Aapa
KOTOpBIE COAEPMKAT AP0 HA3LIBAIOT YREALE.

AnepHbie nopbl

BHyTpeHHaa
sykapuoramMu. Knerounoe sapo , Siidioaii
‘ Hapyxtan
copepxut JIHK- BemecTBo Fapiuxo eicpans
HACNE€ACTBEHHOCTH, B KOTOPOM
3alIM(pPOBaHLI BCE CBOMCTBA KJIETKH.
CrpykTtypa siapa CrpoeHne u COCTaB CTPYKTYPbI DYyHKIUH CTPYKTYPHI
Hoepnasn ooonouka Hapysxnast 1 BHyTpeHHSIsSI MEMOpaHa OOMeH BEeIECTB MEXKIY SAPOM U IIUTOILIa3MON
JKnikoe BelecTBo, B €ro COCTaBe — OCIKH , OTO BHYTPEHHSIS Cpea sSApa — HAKOILICHUE
Hyxneonnazma
(hepMEHTHI, HyKICUHOBBIE KHUCIOTHI BEILIECTB
Aopwviuiko Conepsxcut mosexyiibl AHK u 6enox Cunres pudocomuon PHK
Xpomamun CoepkUT XPOMOCOMBI (CM. LENb XpaHEHUs Cofep)XUT HACIEACTBEHHYIO HHNOPMAIIHIO,

HACJIC/ICTBEHHON MH(MOPMALIH, CIIE.CIIalT) M OCNIOK | xpaHsinyrocs B Mojiekynax JJHK (cm. ciem.cinaiin)
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XPOMOCOMMbI

XpoMocoMa COCTOUT U3 IBYX XpOMaTUI U
IIOCJIE JEJIEHUS AApa CTAHOBUTCS
[Tnedo ogHOXpoMmatuaHOU. K Havany ciemyromero
[NepBrYHas TIEPETSIKKA NEJIEHUS Y KAXKJI0U XPOMOCOMBI
NOCTParBaETCs BTOpasi XpOMaTUAA.
XPOMOCOMBI UMEIOT TIEPBUYHY IO MIEPETIKKY,
BTopanas{ MepeTsxKa Ha KOTOpOfI PacCIIOJIOKCHA OCHTPOMCEPA,
MEPETSKKA JCIIUT XPOMOCOMY Ha JIBa IIeya
CnyTHHK OIMHAKOBOW WJIM Pa3HOM JJIVHBL.

XpomaTtu/ibl

(ueHTpOMEpa)

XpomaruHoBbie cTpykTypbl — HOcuTenu JJHK - JIHK cocrout u3 yuacTkoB — reHoB, HECYIINX
HACJICJICTBEHHYIO0 MH(POPMALINIO U TIEPEAAIOIIMNXCS OT MPEIKOB K MOTOMKaM Yepe3 MOJIOBbIE KIETKHU.
B xpomocomax cunresupytrorcst JJHK, PHK, uto cinyxut HeoOxoauMbiM (haKTOPOM Tepeadn
HACJIEJICTBEHHON MH(GOPMAIIUK TIPU JEJICHUN KJIETOK U MOCTPOECHUM MOJIEKYJ Oeka.

B 3aBHCHMOCTH OT pacCIoIOKEHUA NEPETAKKH
BBIJICJIAIOT TPY OCHOBHBIX BUIA XPOMOCOM:

1) paBHOINEYME — C TUIEYAMH PABHOM JUIMHBI; ————

2) HEpaBHOIUIEYHE — C IJIEY4aMH HEPABHOM JUTHHBI; | —

3) opHomneune (ManoYKOBUAHBIE) — C OHHM
JUTMHHBIM M APYTHM O4€Hb KOPOTKHMM, €1Ba
3aMETHBIM IJIEYOM
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KJIETOUYHbBIU IEHTP
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KnerouyHblii IEHTP COCTOUT U3 ABYX
LEHTPHOJEH (109epHAA, MATEPUHCKAN ).

Kaxpan uMmeeT HUIMHIPHYIECKYIO
(hopmy, cTeHKH 00pa3oBaHbl AEBATHIO
TpHUILIeTaMu TpyOOUEK, a B CepeivHe
HaXOJIUTCS OJIHOPOJIHOE BELIECTRBO.
LlenTpronu pacnonoxeHsl

NEPNEHIUKYJIAPHO APYT K APYrY.

JlouepHue HEHTPHOIH

Carennur

e

Ma'rcpu HCKas LUCHTPHOJIb

/ B nauane nenenus ( B mpodase) HEHTPOUIU \
pacxomaTcs K pa3HbIM Mojtocam KieTku. OT

VYyacTtue B JIENIEHUU HGHTpHOJ'IGﬁ K HCHTPpOMEpPaM XpOMOCOM OTXOIAT
‘I)YHKHI/IH KJIETOK KMBOTHBIX U HHUTHU BCPCTCHA ACIICHUA. B aHa(1)a3e 9TH HUTH
v MNPUTATUBAOT XpOMATUbI K ITOJIFOCAM. ITocne
HHU3MINX PACTCHUN
OKOHYaHUA ACICHUA HCHTPUOIIN OCTAKOTCA B

JIOYEPHUX KJIETKAaX, YABAUBAIOTCA U 00Pa3yrOT
KJIETOYHBIN [IEHTD.
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PUGOCOMBbI

S~

Cunrte3 Oenka B
(YHKIIMOHAJIBHOM IIEHTPE

PUBOCOMBI -
YNbTPAMUKPOCKOIIUYECKUE OPraHeIlIbl
OKpYTJIOH Wi rpuboBUIHON (hOPMBI,
COCTOSIIIIUE U3 IBYX YaCTEeH —
cybuactuu. OHM HE HMEIOT
MeMOpaHHOro CTPOEHUA U COCTOAT U3
6enka u PHK. CyGuacTuus
00pa3yroTCs B AAPBILIKE.

PuGocomsl - yHHBEpCATbHBIE
OpraHeJuTbl BCEX KJIETOK JKHBOTHBIX H
pacrenuii. Haxoasrca B uMromiasMe B
cBOOOIHOM COCTOSIHMM WIIH Ha
MeMOpaHax SHIO0MIIA3MaTHYECKOM
CETH; KPOME TOI0, COIEPIKATCA B
MHUTOXOHJIPUAX M XJIOPOIUIACTAX.
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MUTOXOHAPUHA
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— MHUTOXOHAPUH = MUKPOCKONIMYECKHE OpPraHellIbl,
e Gpasa $ mewdpaa HMeIoLIMeE ByXMeMOpaHHoe cTpoeHue. Bremmnss
MeMOpaHa riagkas, BHyTpeHHAsA — 00pa3yer
pa3nu4YHOM (hOPMBI BLIPOCTHI — KPHUCTHI. B
MaTPUKCE MUTOXOHAPHUH (TOITYKHAKOM
BELLECTBE) HAXOAATCA (PEPMEHTHI, pUOOCOMBI,
JHK, PHK. Yucno MuToxoHapwii B OHOM KIIETKE
OT €VHMII JI0 HECKOIbKUX THICAY.

§ DYHKIMU MUTOXOHIPUH é

1. MI/ITOXOHJIpI/IH - YHUBCPCaAJIbHAA OpraHCilia, ABJIAIOMAACA AbIXaTCJIbHBIM U
OHCPIrecTUYCCKHUM LICHTPOM.

2. B nporiecce KMCI0poHOTO (OKUCIUTEIHFHOTO) ATana JUCCUMUIISAIINY B
MaTPHUKCE C MOMOILbIO (PEPMEHTOB MPOUCXOANUT PACIICTIICHUE OPTaHNYECKUX
BEILIECTB C 0CBOOOXKAECHUEM dHEPTUH, KOTOpast uaeT Ha cuute3 ATD (Ha
KPUCTAax).
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AIIITAPAT I'OJIBJAKH

_

B xnerkax pacTeHU# ¥ MPOCTEHIINX aNnapaT uymcTepH bl ny3bipbKM

[Nonbmxu npeacTasBieH OTAEILHBIMM
TEJbLUAMHU CEPIIOBUIHON UITH
NaJI0YKOBUIHOMN (hOPMBL.

B cocras annapara ["onbmku BXOAAT:
MOJIOCTH, OrPaHUYEHHbIE MEMOpaHaMu U
pacnoyioxeHHsle rpynnamu (no 5-10), a
TaKK€ KPYIHbIE U MEJIKUE ITY3bIPbKH,
pacnoJioKEHHbIE Ha KOHLIaX nojioctei. Bee
9TH JIEMEHTHI COCTABIIAIOT €AUHBIN

KOMIUJIEKC.

OYHKUUN:
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IHJIACTHUJIbI

4o IInacTuael = 31O

HapyxHss MemOpaHa

Twnakona

YHEPreTUYECKUE CTAHLIUU
PaCTUTENIBLHOM KIIETKH.

a [InacTuasr MoryT
MpeBPaLlaTLCA U3 OJIHOIO

BuyTpeHHss MmemOpaHa

['pana

Crpoma

BUJia B IPYIOM.
XapaKTepucTmka BMAOB N1acTUAOB
Buo Xnoponiaacmol Xpomonaacmul Jleuxonnacmol
Ileem 3eIenbIn JKENTHIN, OpaHKEBbIN becusernnin
VJIA KPACHBIA
IHezvienm [TermMenT xsiopohwi [lermenT ectb [lermenTa Her
Dynkuyus Cozianre OpraHnIeCcKuX [IpuaaroT Okpacky. MecTo OTIIOKEHNS
BEIICCTB [UTATEIILHBIX BEIIECTB
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JIN30COMDbI

JIn30COMBI = MUKPOCKOITUYECKUE
OJIHOMEMOpaHHBIE OPraHeIUIbl OKPYTIIOH
(hopmel X 9nCIO 3aBHCHT OT
JKU3ZHEIEATENILHOCTH KIIETKH H €€
(PU3HOJIOrHIECKOTI0 COCTOMHHA.

JIuzocoma = 3TO NMUIIEBAPUTENIbHAN BAKYOIlb,
BHYTPH KOTOPOH HAXOMATCA PaCTBOPAIOIIMNE
(epmenThl. B ciydae ronoganua KIeTKy
NepeBapUBalOTCA HEKOTOPbLIE OpraHouALl. B
clly4ae paspylieHusa MeMOpaHbl JIN30COMBI,
KJIETKa NepeBapuBaeT cama ceds.

MEMBPAHA

OEPMEHTDI

OYHKIINH

v 3amuTHasN.

v T'erepodarmyeckasi: ydacTue B 00padoTKe Yy;KepPOTHBIX BEUIECTB, MOCTYMAIOIIHX
B KJICTKY PY NMHOLMTO3e U (paronurose.

v Y4acTie BO BHYTPHKJIETOYHOM MepeBaprBaHMM.

v' DHI0reHHOEe MUTAHUE: B YCJIOBHSAX FOJI0AAHHS JH30COMBI CIIOCOOHBI TEPEeBaAPHBATH
YacTh HUTOIUIA3MATHYECKUX CTPYKTYP.



OATOLHNUTO3 1 ITMHOLNUTO3

DT0 cnoco0 MUTAHUS JKHBOTHBIX KJIIETOK,
MIPU KOTOPOM B KJIETKY ITOTIAIal0T
MMATATEIIbHBIC BEIICCTBA

JIMHUU CpaBHEHUS

DT0 yHUBEpCabHBIN crioco0 muTanus ( ¥ s
YKUBOTHBIX, U JIJIS1 PACTUTEIIBHBIX KJIETOK), TIPH
KOTOPOM B KJIETKY MOMAJal0T MUTATEIbHBIE
BEIIECTBA B PACTBOPEHHOM BH/IE

darouurtos IIunomuros




B MHUKpOCKOITAYECKON KIIETKE COJIEPKUTCS HECKOIBKO ThICSY BEIIECTB, KOTOPHIE YYACTBYIOT
B Pa3HOOOPA3HBIX XUMUYECKUX PEAKIUAX. XUMUUYECKHUE MTPOIECChI, IPOTEKAIOIINE B
KJIETKE, - OJTHO U3 OCHOBHBIX YCJIOBUM €€ KU3HU, Pa3BUTHUSA U PyHKIIMOHUpOBaHUs. Bee
KJIETKU dKUBOTHBIX U PACTUTEIBHBIX OPraHU3MOB, a TAKKE MUKPOOPTAHU3MOB CXOIHBI 10
XUMHUYECKOMY COCTaBY, YTO CBUJICTEIBCTBYET O €JUHCTBE OPTraHUYECKOIO0 MHUPA.

COI[@D)K&HI/IC XUMHUYCCKHUX DJICMCHTOB B B KJICTKC

3nemMeHT 'I;:nuqecmo, ST R 'I;:nuqecmn,
Kucnopop | 65-75 Kaneuwn | 0,04-2,00
Yrnesop |15-18 MarHmi | 0,02-0,03
Bogopon |8-10 Hatpui | 0,020,03
AsoT 1,5-3,0 XKeneso (0,010,015
®occpop |0,2-10 LiMHK 0,0003
AsoT 1,5-3,0 XKeneso (0,010,015
Kanui 0,15-0,4 Meanb 0,0002
Cepa 0,15-0,2 Wop 0,0001
Xnop 0,050,10 DTop 0,0001

N3 109 sneMeHTOB NEPUOANYECKON CUCTEMBI
MeHieneeBa B KJI€TKaX 0OHAPYKEHO 3HAYUTEIbHOE
ux 00iapMHCTBO. [10 comepkaHuio B KIETKE MOXKHO
BBIJICJIUTH TPU TPYIIIBI 3JIEMEHTOB. B miepBy1o
CPYIIY BXOJAT KUCIOPO/, YITIEPOI, BOIOPO U a30T.
Ha ux nomro npuxoaurcs moutu 98% Bcero cocrasa
KJIETKHA. BO BTOPYIO IpyInny BXOAAT KUK, HATPUM,
KaJIbIIM, cepa, pocdop, MarHuu, xkemnes3o, xjaop. Mx
COJIEPKAHUE B KIIETKE COCTABIISIET IECATHIE U COTHIC
JIOJIM TIPOLIEHTA. DIEMEHTHI 3THX JIBYX I'PYIII
OTHOCST K MAKPOJIEMEHTAM.

OcranbHbIe 9JICMCHTHI, IIPCACTABJICHHBIC B KJIICTKC
COTBIMHU U TBICAYHBIMHA JOJISIMU IIPOLICHTA, BXOIAT B
TPETHIO TPyHIy. ITO MHUKPO3JIEMCHTLI.




OCHOBHBIE BbIBO/IbI

Knerka - 3neMeHTapHas €AMHULIA JKU3HH, OCHOBA CTPOCHMUA,
KHU3HEACATEIbHOCTH, pa3MHOXEHHA U HHINBH/IYaJIbHOTO Pa3BUTHA BCEX
OpraHu3MoB. BHe Kl1IeTKH HeT XKH3HH (MCKIIIOYEHHE = BUPYCHI).

BONBIIMHCTBO KJIETOK YCTPOSHO OMHAKOBO: MOKPLITO HAPYKHOM 000JI0YKOH
= KJIETOYHOH MeMOpaHO# ¥ HaIlOJIHEHO XKHAKOCTBIO =LIUTOILIA3MOH.
I{uTonna3zmMa coaepKUT MHOrooOpa3Hbie CTPYKTYPhI = OpraHesl (Aapo,
MHTOXOHIPHH, JTH30COMBI H T.J.), KOTOPbIE OCYIIECTBIAIOT pa3HOOOpa3HbIe
MPOLIECCHI.

KneTka mpoMCXOoaMT TOJNBKO OT KIIETKH.

Kakgas kieTka BhINOJIHAET COOCTBEHHYIO ()YHKLMIO H B3aMMOJICHCTBYET C
APYTHMH KIIETKaMH, 00eCneYrBas ;KU3HEAEATEIbHOCTh OpraHiu3Ma.

B ki1eTke HeT Kakux-HHOYb 0COOEHHBIX NIEMEHTOB, XapaKT€PHBIX TOJILKO
JUIA JKMBOM MPUPOJBbI. ITO YKa3blBA€T Ha CBA3b U €AMHCTBO KUBOH M
HEXXUBOM NMPUPOJLI.



