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Yuutenb buonorum
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r. Conb-Uneuka»
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AHppeeBa H. b.



LinTonornga —

(rped. uMTOo3 - d4enKa, KneTka) -
HayKka O Knetke. [lpeaMeTom
LIMTONIOrUN ABNSETCS KNeTKa Kak
CTPYKTYPHas U PyHKLMOHaIbHasA
eMHULa >KU3HMW.



P.I'yk

B 1665T.
BMEpBbIE PACCMOTPEN TOHKUM
cpe3 npobku B
yCOBEPLIEHCTBOBAHHOM UM
MWKPOCKOTIE.
Ha cpe3e 6b110 BUaHO, UTO
Npobka NMeeT A4encToe
CTpoeHune, NoaobHo
NYyennHbIM COTaM. ITU
a4yenkun P. M'yk Ha3Ban

KJIETKaMW.




AHTOHW BaH JleBeHryk

B16/4r.

OTKpbIST OAHOK/IETOYHbIE
OpraHun3Mbl -
MHMY30pnKn, aMebbl,
BbakTepuu.

OH TakXXe BnepBble
Habnoaan -
SPUTPOLINTBI KPOBU U
criepMaTo3ouapbl.

>




¢paniy3ckuMm yuensiM L. bpucco-Mup6e (1802,1808) Toro dakra, uro Bce
pacTUTEJIbHbIE OPraHU3Mbl 00pa30BaHbl TKAHAMH, KOTOPBIE COCTOAT U3 KJIETOK. Erie
nanbiie B 00001menusx nouien Gpaniry3ckuit yuensiii XK. b. Jlamapk (1809),
KOTOPBIN pacupocTpaHm uaeo bprucco-MupoOe o KJ1€TOYHOM CTPOSHHUH U Ha KU
BOTHBIE OPTraHU3MBI.

B Havaiie XIX B. IpeAPUHUMAIOTCS TTONBITKYA U3YYE€HUSI BHYTPEHHETO
couepKkuMoro kinetku. B 1825 1. vemickun yuensin f. [lypkune oTKpbLT AApO B
sinexierke ntull. B 1831 r. anmuiickuii 6oranuk P. bpoyH BriepBbie onucan sapo
B KJICTKax pacTeHnu, a B 1833 . OH NpHILEN K BBIBOY, YTO SAPO ABJISETCS
00s13aTeIbHOM YaCThIO PACTUTEILHOM KJIETKU. TakuM 00pa3om, B 3TO BpeMs
MEHSIETCA MPEACTABICHUE O CTPOCHNUU KIIETOK: TJIABHBIM B OPraHU3aMN KIIETKH
CTaJIa CYMUTATHCA HE KIETOYHAsA CTEHKA, a €€ COAEPKUMOE.

MHoro4uciieHHbIe HAOIIOAEHMS 110 CTPOSHUIO KJIETKH, 0000IIEHNE HAKOTIIICHHBIX
JAHHBIX N03BONMIN HeMenkoMy 3o0oiiory T. IlIBanny B 1839 1. cnenars psijn
0000I1IeHNIi, KOTOPbIE BIOCJEICTBUU Ha3BAJIN KIETOUHON Teopuei. OH mokasal,
YTO KJIETKA PACTCHUH U KUBOTHBIX MPUHIUNHAIBHO CXOIHBI MKy COOOM.

JlanpHelee pa3BUTHE KIETOYHOW TEOpUu moiny4dmio B padorax P. Bupxosa (1858),
KOTOPBIN IPEAMOI0XKIII, YTO KIETKH 00pa3yrOTCs U3 MPEAIIeCTBYOIIMNX
MatepuHckux kietok. B 1874 1. Pycckum 6otanukom U. /1. YucTsikoBbiM, a B 1875

I. IOJIbCKUM OoTaHukoM J. CTpacOyprepom ObLIO OTKPBITO JEICHUE KIETKH -

MHUTO3 U, TAKUM 00pa3oM, NOATBEPAMIOCH IpeanoiokeHue P. Bupxosa. 4






CTpyKTYpHbIE
KOMMOHEHTbI KJIeTKU

— nna3sManeMma (nnasMatnyeckass MembpaHa),
— uuTomnnasma
_rManonnasmy,
HemMeMbpaHHble OpraHouAbl,
oAHoMeMbpaHHble opraHouabI,
AByMeMbpaHHble opraHouabl
- SAP0,




OOHOMEMBPAHHBIE §§ OBYMEMBPAHHbIE HEMEMBPAHHbIE
OPFAHOWAbI | OPFAHOWAbI OPFAHOWAbI

«IlNC *MuTtoxoHapum
Al [1TnacTnapbl *Pndocombl
JIn3zocombl *KneTo4HbIN LEeHTpP




AMNC

Briepsbie 3HOoMnnasmamu4yeckult pemukynym bl O6Hapy»xeH
amepukaHckum y4é€HbIM K. [Nopmepom 8 1945 roay nocpedcmeom
3/IEKMPOHHOU MUKPOCKOMUU.

Cncrema MeMbpaH popMUpyOLLMX
LIMCTEepHbl U KaHanbLa.

A) LLepoxoBaTbin (AMNC + pnbocomsl)
B) Maakun (3MNC)

OpraHusyeT NpoOCTPaHCTBO,
OcyLLecTBSET CBA3b C HAPYXKHOM U
saepHon MembpaHamu.

CuHTE3 1 TpaHcnopT Gerka.

CuHTE3 1N pacLiensieHne yrnesogoB n
NMNNaOB.
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Annapat ['onbaXxu

Annapat [onebaxn 6bi1 Ha3BaH TaK B YECTb UTAJIbSIHCKOIro y4EHOro
AnnapaT [onbgxu 6bl/1 Ha3BaH Tak B YECTb UTa/IbSIHCKOro y4éHoro Kamuiio

OOHEMPDRIBLLATO GIOEBI HBIX LIMCTEPH C
ny3blpbKamMu.

*BbiBEOEHNE N3 KNETOK CEKPETOB
(bepmeHTOB, FOPMOHOB), CUHTE3 CITOXHbIX
yrneBoaoB, co3peBaHne Bernkos.

*OBpasoBaHme NM30COM.




JIN30COMbI

JInzocombl 6blm BriepBbie onvcaHbl B 1955 rogy KpuctnaHom ge LroBOM B XXMBOTHOW K/IETKE, @
ro)xe bbl/in 06HaPY>XEHbI U B PACTUTE/IbHOM. Y pacTeHmV K JIM30COMaM ro criocoby
06pa3oBaHns, @ 0THaCTN U Mo PyHKUMSM 6/1M3Kun

Cdoepuyeckme memopaHHbIe MELLOYKMU, 3aMorNHeHHbIE depmMeHTamm.
AKTUBHbI B criabollenovyHon cpeae.

*PacluenneHne BewecTB C NOMOLLBIO PEPMEHTOB.
*ABTOMN3 — cCaMmopaspyLLeHNe KITETKM.
*“Opyaue camoyonncrs”.




MutoxoHapumu

BrepBble MUTOXOHAPUKM 0OHApY>KEHbI B BUAE rpaHy/1'B MbllIeYHbIX KneTkax B 1850 roay.

YnNCNO MUTOXOHAPWIA B KNNETKE HEMOCTOSIHHO
HapyxHast MembpaHa — rnagkas,

BHYTPEHHSAS — cknagyartasa. Cknagku —
KPUCTbI, BHYTPU — MATpPUKC, B HEM KOJSibLieBagd
OHK n pubocomel. [NonyaBTOHOMHbIE

CTPYKTYpBbI.
KncnopoaHoe paciienneHmne opraHuyeckux

BellecTB ¢ obpaszoBaHuem ATO.
CuHTE3 MUTOXOHAPUANbHbIX BENKoB.

BHyTpeHHAA BHeWwHAA
Kpucta MaTtpuke membpaHa membpaHa
. —e o .
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XoponnacThbl

XJIOpPOIJIACThI.

Ha membpaHax — cBeToBas dasa.
B cTtpome — peakunn Temnosoun dassbl.

Xnoponnacrbl — 3e/1éHble
NAacTuabl, KOTOPbIE BCTPEYAOTCH B
KNeTKax pacteHnn n sogopocnen. C
NX MOMOLLIbIO MPONCXoanT
(pOTOCUHTE3. X/10pOoNIacThbl
coaepxat xnopodwunin. loa
NBOMHON MeMbpaHOW MMEITCS
Tunakouabl (MembpaHHble
obpa3oBaHus, B KOTOPbIX
HaxOAUTCSA 3/1IEKTPOHTPAHCNOPTHAS
Lienb X/10pOor/iacTos).

Tunakounapl BbICLLMX PAacTEHUN
rPynnuMpyrOTCa B rPaHbl, KOTOPbIE
NpeacTaBnsAtoT COO0M CTOMKU
CMJIFOCHYTbIX M TECHO MPUXaTbIX

APYr K ApYyry Tunakouaos,
nmerwmx opmMy OMCKOB.

CoeanHAITCA rpaHbl C MOMOLLbIO
namenn. lNpocTpaHCTBO Mexay
060104KON X10ponsacTa u
TUNAKoMaaMn Ha3blBaeTCs C




Pnb6ocomsbl

PubocomMbl BriepBble ObLIM OMMUCAHBI KAK YIVIOTHEHHbIE YaCTHUIIBI,
WIM TPAHYJIbI, KJIE€TOYHbIM 0M0JI0TOM PYMBIHCKOTO

npoucxoxaenus JTxopaxem Ianane B cepenune 1950-x romgos.

Tepmun «pudocoma» 0bLI npepaoxeH Puuapaom Podeprcom B

1958
Camble Merikmne CTpPYKTypbl rpnboBmnaHOM
Puocous ammioxmcnoTa dopmbl. CoCTOAT U3 ABYX cybbeanHul
,\g; cmrc:mpye:ud. "”" / s (60ﬂbUJO|7|, MaJ'IOI7|)
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aMuHOaumn
PHK
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Kogoun Kopow
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KNeTouYHbIN LIEHTP

CocToMT M3 ABYX LleHTpuonen
M ueHTpocdgepbl.

ObpasyeT BepeTeHO AerieHns B
knetke. [Nocne genexHusa
yABanBaeTCA.




CTpoeHune XXUBOTHOU KNETKM

LuTonnaamaruyeckuit
MaTPHKC

{

Nuaocoma !
|

Appo ~

AApsiwko

Anepnan obonovyka

ApepHsin
MaTPHKC

MNHOUMTOIHLIA

f
AN nyasipex

e 4 ) Annapar
Fonbgu

Llexwrpuonn

JHAONNA3IMaTNNECKaR
cere

“ lNnasmanemma

MuToxoHapun

KneTkn MHOroKNeTOYHbIX XXUBOTHbIX 06nagaroT pPAOOM 0COBeHHOCTEN:

OTCYTCTBYHOT mjiactmnibl, C(IbepOCOMbI N HaCcTodLLlne BaKyoOJin C
KIMeTO4YHbIM COKOM, HET I'IOJ'IMCHXGpM,EI,HOVI KIETOYHOW CTEHKMU.
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Oco6eHHOCTM paCTMTeJ'IbHOM KJ'IeTKl/I |

LiuTonnaamarnyeckui

Xnoponnacr
MaTpuKC —
SHaonnasmaruyeckas
Mmoxon,qpuu—- cefb
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KneTouHas cTeHka — 1/ — MUTOXOHAPUM

Mnazmanemma Annapat lonbaxm
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Kpuctannsl

KneTku LBETKOBbLIX paCTEHUIN XapaKTepuayoTcs CrieayoLLnMmM ocobeHHOCT
MMEKTCH NnacTnabl, eCTb LIENMOMN0o3Has KNeToyHas CTeHKa, HO OTCYTCTBY
NU30COMBI, KNETOYHbIN LIEHTP 1 OpraHonabl ABUKEHUS.




