ITUTONOTUS

Yuutenb buonorum
MOY «COLL N92

r. Conb-Uneuka»
OpeHbyprckon obnactu
AHppeeBa H. b.



LinTonorusa —

(Fpey. UMTo3 - AYenka, KIeTka) -
HayKa O kneTke. [lpegmeTom
LIMTONNIOrNU 9BNSETCA KNeTKa Kak
CTPYKTYPHas U PYHKLMOHANbHas
eanHULa >KU3HMW.



P.I'yk

B 1665 .
BMEPBbIE PACCMOTPEN TOHKUU
cpe3 Npobku B
yCOBEPLWEHCTBOBAHHOM UM
MUKPOCKOTTE.
Ha cpe3e 6b1/10 BUAHO, YTO
Npobka nMeeT g4encToe
CTpoeHune, noaobHo
NyennHbIM CoTaM. ITU
g4enkn P. I'yk HasBan

KJ1IETKaMW.




AHTOHW BaH J1eBeHryk

B16/4r.

OTKpbI1 OAHOK/IETOYHbIE
OpraHu3Mbl -
MHDY30pUKn, aMebbl,
bakTepuu.

OH TakXe BnepBble
Habniogan -
SPUTPOLINTBLI KPOBU U
crnepMaTo3ounapbl.

>




dpanny3ckum yuensiM L. bpucco-Mupoe (1802,1808) Toro dakra, uto Bce
pacCTUTEIIbHbIE OPraHU3Mbl 00pa30BaHbl TKAHIAMU, KOTOPBIE COCTOAT U3 KiieToK. Erle
nansuie B 00001meHusx nomelr Gpaniry3ckuii yuensiit XK. b. Jlamapk (1809),
KOTOPBIM pactpocTpaHui et bpucco-Mup6e 0 KICTOYHOM CTPOEHUU U Ha KU
BOTHBIC OpPraHU3MBbI.

B Havane XIX B. IIpeANPUHUMAOTCS MTONBITKHA U3Y4YE€HUS] BHYTPEHHETO
coaepkuMoro Kietku. B 1825 r. yemickunt yuensit f. [lypkuHe OTKpBLT SAPO B
sitriekieTke ntuil. B 1831 r. anmuiickuii 6otanuk P. BpoyH BliepBbIe onucal sapo
B KJICTKax pacTeHui, a B 1833 . OH IpHUILIET K BBIBOAY, YTO SAPO SBISETCS
00s13aTeIbHON YaCThIO PACTUTEABHON KJIETKU. TakuM 00pa3oMm, B 3TO BpeMs
MEHSETCA MPEACTABICHUE O CTPOEHHUH KJIETOK: TJIABHBIM B OPTaHU3AINN KIIETKH
CTaJla CYUTATHCA HE KJIETOYHAsA CTEHKA, a €€ COAEPKAMOE.

MHoOrouncieHHbIe HAOMIOICHUS 10 CTPOCHUIO KIICTKHU, 0000IIEHHE HAKOILJICHHBIX
JNAHHBIX T03BOJIMIN HeMenkomy 3ooiory T. IlIsanny B 1839 1. caenats psin
00001IeHNI, KOTOpbIE BIOCJEICTBUN HA3BAIM KJICTOUHOM Teopuei. OH mokaszal,
YTO KJICTKU PACTEHUHN U KUBOTHBIX MPUHUIUNHNAIBHO CXOIHbI MEKTY COOO.

JlanpHeliliee pa3BUTHE KIETOYHOW TeOpHU Horyumiio B padborax P. Bupxosa (1858),
KOTOPBII TPEAMOI0KIII, YTO KJIETKH 00pa3yrOTCs U3 IIPEAIIECTBYIOMIMX
MatepuHckux kiertok. B 1874 r. Pycckum 6otanukom U. /1. YucTsikoBbiM, a B 1875

I. IOJILCKUM 00TaHUKOM 3. CTpacOyprepoM ObLIO OTKPBITO JIETEHUE KIETKH -

MUTO3 U, TAKUM 00pa3oM, MOATBEPAMIOCH peAnoiokeHue P. Bupxosa. 4
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[MPOKAPUOTUYHECKAHA




CTpyKTYpHbIE
KOMMOHEHTbI KJIeTKU

= ‘naasmManeMma(nnasMatnyeckasd MembpaHa),
— LHUNUTOIJ1a3Md
“Yasionnasmy, :
HemMeMbpaHHbIe OpraHouabl;
0AHOMEMOPaHHLIE OpraHoMabI,
OBYMEMOpaHHbIE OpraHousbl
- A4po, |




OOHOMEMBPAHHBIE @& OBYMEMBPAHHbLIE § HEMEMBPAHHbIE
OPFAHOWAbI S OPFAHOWAbI - OPFAHOWAbI

*MuToxoHgpum
[1TnacTnapbl *Pndocombl
*KneTo4HbIN LEeHTpP




IMNC

Briepebie 3HOoMnaamamu4yeckul pemukyriymM 6bir1 06HapyxeH
amepukaHckum y4éHbiM K. [lopmepom 8 1945 roay nocpedcmeom
3/1EKMPOHHOU MUKPOCKOMUU.

Cuctema meMbpaH opMUpPYOLLMX
LIMCTEepHbl U KaHanbLa.

A) LepoxoBaTbin (AMNC + pubocomsi)
B) Fnagkun (3MC)

OpraHunsyeT NpoCTPaHCTBO,
OcyLLEeCTBISET CBA3b C HAPYXXHOM U
saepHon membpaHamu.

CuHTE3 1 TpaHcnopT bernka.

CwuHTE3 1 pacLlienneHme yrinesoaoB U
ANNUOOoB.

>




Annapat [ onbaXxu

Annapat Foneaxv 6bl/1 Ha3BaH Tak B YECTb UTaJ/IbSIHCKOro. y4EHOro ,
BriepBble 06Hapy>XUBLLErO €ro B

CTtonka ynnoLLeHHbIX LlI/ICTepH C
ny3bIpbKamMu.

*BbiBEOEHNE N3 KNETOK CEKPETOB
(pepmMeHTOB, FOPMOHOB), CUHTE3 CIOXHbIX
yrneBogoB, co3peBaHmne 6enkos.

*ObpaszoBaHne NM30COoM.




JIN30COMbI

JInzocombl 6blan BriepBbie onvcaHbl B 1955 roay KpuctuaHom ge [oBOM B XXMBOTHOM K/IETKE, a
M03)Ke 6bl/I OBHaPYXKEHbI U B PACTUTE/IbHOM. Y pacTEHMM K JIM30COMaM ro crnocoby
06pa3oBaHns, @ 0THaCTN U 1o PyHKUMSM 613K

Cdepunyeckme memobpaHHbIE MELLOYKMN, 3aMONHEHHbIE depmeHTamm.
AKTUBHbI B criaboLLeno4yHon cpeae.

-PacuienneHne BewecTB € NOMOLLBLIO (PEPMEHTOB.
*ABTOSIN3 — cCaMopa3pyLUEHUE KITETKM.
*“Opyaue camoyonncts”.




MutoxoHapuu

BrniepBble MUTOXOHAPWUM 0B6HapY>KeHbl B BUAE TpaHy/'B MbllLeYHbIX KneTkax B 1850 roay.

YMCno MUTOXOHAPUI B KITETKE HEMOCTOSIHHO
HapyxHas membpaHa — rnagkas,

BHYTPEHHSAS — ckragyarasa. Cknagku —
KPUCTbI, BHYTPU — MartpuKC, B HEM KOJSibLieBas
OHK v pubocomel. MNonyaBTOHOMHbIE

CTPYKTYPBI.
KncnopogHoe paclienneHne opraHn4eckmx

BellecTB ¢ obpaszoBaHmnem ATO.
CuHTE3 MUTOXOHAPUManNbHbIX 6ErKOB.




XnoponnacThl

XJI0pPOmJIacThbl.

Ha membpaHax — cBeToBas (asa.
B cTtpome — peakunu temnosoun dassbi.

Xnoponnacrbl — 3e/1€Hble
n1acTuabl, KOTOpble BCTPEYaloTCs B
KNeTKax pacteHun n sogopocnen. C
X MOMOLLbIO NPOUCXOAUT
(POTOCUHTE3. X10pOoNIacThl
coaepxar xnopoguii. foa
ANBOMHOW MEMOpPaHON MMEIOTCS
Tunakouapl (MembpaHHblie
0bpasoBaHus, B KOTOPbIX
HaxoAUTCs SNEKTPOHTPAHCNOPTHAS
Lienb X/10ponsiacTos).

Tunakounapbl BbICLLMX PACTEHUN
FPYMNNNPYIOTCS B FPaHbl, KOTOPbIE
NpeAcTaBAstoT CObOU CTOMKU
CMJIFOCHYTbIX U TECHO MPUXKaTbIX

APYr K ApYry Tunakouaios,
nmerLwmx Gopmy AUCKOB.

CoeanHAKTCA rpaHbl C MOMOLLbIO
namenn. [pocTpaHCTBO Mexay
060no4Ykon xnopornsacra u
TUNaKouaamMu Ha3bIBaeTCs C




Pubocomsbl

Pu0ocomMbl BriepBbi€ ObLIM ONMUCAHBI KAK YIJIOTHEHHBIE YACTHUIIBI,
WM TPAHYJIbl, KJI€TOYHbLIM 0MO0JI0TOM PYMbIHCKOTO

npoucxoxaenust JIxopaxem Ianage B cepenune 1950-x romos.

Tepmun «pudocoma» 0bLI Npepaoxken Puuapaom Podeprcom B

' eAAcou —

S ——
Kogoun Kopow

(5 (9

1958
Camble Mernkne CTpPYKTypbl rpnboBmnaHON

dopmbl. COCTOAT N3 ABYX CybbeanHul
(6onbuion, masnon).

Ob6pa3syoTcsd B AAPbILLKE.
ObecneumnBaloT cUHTE3 benka




KNeTOYHbIU LIEHTP

CocToMT M3 ABYX LLleHTpuonen
M LueHTpocdepbl.

Ob6pasyeT BepeTeHO AereHns B
knetke. [locne geneHusa
yOaBanBaeTCA.




CTpoeHMEe XMBOTHOW KNETKM

LuTonnaamaruyeckuit
MaTPHKC

Nuaocoma - |

Appo

Aapsiwko

ApnepHsin
MaTPHKC

Apepwnan ofonovyka .,

MNHOUMTOIHLIA
nyasipex

L Annapar
ronbgwu

Llexrpuonu

JHAONNAIMETUNECKAR
cers

MNnasmanemma

MuToxoHapun

KneTkn MHOrOKAETOYHbIX XXUBOTHbIX 0briagaroT paAooMm 0CODEHHOCTEMN:

OTCYTCTBYHKT MJjiactunibl, C(bepOCOMbI N HaCcTosALLME BAKYyOJIN C
KINeTo4HbIM COKOM, HET nonmcaxapMp,Hon KINETOYHOWU CTEHKMN.

>



Oco6eHHOCTM paCTMTe}'IbHOM KJ'IeTKl/I

LiuTonnaamarnyeckui

Xnoponnacr
MaTpUKC —

3Haonnasmaruyeckas
ceTb

= __ Pu6ocombl

Mmoxormpmu—-

KnetoyHasa creHka — MuTtoxoHgpum

Mnazmanemma Annapat lonbgxm

Bakyonsb
Annapart lNnonegim —' ) Kpuctannsl

KpaxmanbHble 3€pHa

KJ’IeTKl/I LIBETKOBbIX paCTeHVIM xapaKTepmsyroTCQ CJ'Ie,D,yPOUJ,VIMI/I 0C06eHHOCT
MMeLoTCS NNacTuAbl, CTh LIENNION0o3Has KNeToYHas CTeHKa, HO OTcyTCTBy
- JIU30COMbI, KITETOYHbIV u,eHTp " opraHowp,bl ,El,BI/I)KeHI/IFl




