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OT1anbl POPMUPOBAHUS U Pa3BUTUS
npeacrtaBneHnn O KNeTKe

0 3apoxaeHune NMNOHATUMN O KNeTKe

1590r. bpaTtbs AHceHbI (M300peTeHME
MUKpPOCKoNa),

1665r. P. ['yk (BBEN TEPMUH «KIETKa»),

1680r. A.JleBeHryk (OTKpbIfT OAHOKNETOYHbIE
OpraHn3mbl),

1831r. PbpoyH (oTKpbITUE S4pa).



ST1anbl POpMUPOBaHUS U Pa3BUTUS
npeacrtaBneHnn O KNeTKe

0 BO3HMKHOBEHUE KNeTo4yHOU TeOpUM.

1838r. T.lUnenaeH (ccpopmynupoBar BbIBOA;
TKaHW pacTEHNN COCTOAT N3 KNETOK),

1839r. M.LLBaHH (TKaHU XXMBOTHbLIX COCTOAT
n3 Knetok. OboOLWmMn 3HaHNA O KNeTKe,
cchopmynupoBan oCHOBHOE NONMOXeHue
KJIeTOMHOM TeOPUN: KNETKN NpeacTaBnstoT
CcODON CTPYKTYPHYIO N PYHKLUMOHANbLHYIO
OCHOBY BCEX XXWUBbIX CYLLECTB).



OT1anbl POPMUPOBAHUS U Pa3BUTUS
npeacrtaBneHnn O KNeTKe

0 Pa3BuUTue KrneTo4yHou Teopumn.

1858r. P.Bupxos.(yTBEpxaan, 4to Ka)xaas
HOBag KIieTka NpouCxXoanT TOSMbKO OT KIEeTKU B
pes3yneraTte ee aernexHus),

1930r. — co3gaHune 3reKTPOHHOro
MWUKpPOCKOMa.



KneTo4yHasa Teopua

KIeTKa — OCHOBHAas eanHuLLA CTPOEHUS U
PA3BUTUSA BCEX XKUBbIX OPraHN3MOB;

KINETKM BCEX OPraHn3MoB CXOAHbl MO CBOEMY
CTPOEHMUI0, XUMNUYECKOMY COCTaBY, OCHOBHbIM
NPOSABNEHUAM XU3HEAEATENbHOCTY;

KaXkgasi HoBas KrneTka obpasyetcs B pesyrnbsraTte
OeneHnsa ncxogHom (MaTepUHCKOWU) KNETKU;

B MHOIOKJIETOYHbIX OpraHn3mMax KIneTku
cneumnann3anpoBaHbl NO BbINOSTHAEMOWU UMK
dyHKUMM 1 0OpasytoT TKaHU. V3 TKaHEW COCTOAT
OpraHbl, KOTOPbl€ TECHO CBA3aHbl MEXOY COOOU
N NogYMHeHbl cucTemMaMm perynauun.



[loBEpXHOCTHbLIN annapaT KNeTokK

0 Ona Toro, 4ToObLI NOAOepXKUBaTb B cedbe
HeobXxoAuMyH0 KOHLEHTPaL IO BeLeCTB,
KNeTKa AOoKHa ObITb (PU3n4YeCcKu otoerieHa oT
CBOero okpyxeHus. BmecTe c Tem,
XU3HeOeAaTeNIbHOCTb OpraHu3ma
npegnonaraetT MHTEHCUBHbIN OOMEeH BeLlecTB
Mexay Knetkamu. Ponb bapbepa mexay
KNeTKkaMu urpaet noBepxXHOCTHbIN annapar
KNeTOK, KOTOPbIA COCTOUT U3:

1. TMMnasmaTn4yeckon memoOpaHbI;
2. HaamemOpaHHOro Kkomnnekca:

Y XXUBOTHbIX — IMIMKOKaJIMKC,
Y pacTteHUn — KnetoyHas CTeHKa.



CocTaB 1 CTPOEHNE HapPYyKHOW
nnasmaTnyeckon memopaHsbl

0 [BonHOW crov nunuaos,
0 benku,
0 YrneBoAabl. R
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OcHoBHbIe hyHKUNN
NOBEPXHOCTHOro annapara

OrpaHun4yeHne BHYTPEHHEN cpeabl
KINEeTKN, coxpaHeHne ee popmbl,

3aLumTa oT NoBpeEXaeHUN,
PeuentopHaa pyHKUUS;
TpaHcnopT BELLECTB Yepes

nnasmaTtnyeckme memopaHsbl < *“
(mpaHcmeMbpaHHbIU - -
mpaHcrnopm),

TpaHcnopT B MeMOpaHHOW ynakoBKe
(3HOOUNTO3 M 9K30LINTO3 ).




TpaHCcnopT BeLLEeCTB YepPe3
nnasmaTnyeckne memMmopaHsbl

- BaxHou npobrnemon aBnsieTcs TpaHcnopT
BELLECTB Yepes nnasmarmnyeckme memopanbl. OH
Heobxoaum Ans OOCTaBKM NMUTATESIbHbIX
BELLIECTB B KIETKY, BblBOA4A TOKCUYHbLIX OTXOO0B,
CcO3daHus rpaaueHToB AN nogaepXaHus
HEPBHON U MbILLEYHOU aKTUBHOCTU. CyLLECTBYIOT
clegyrouine MexaHn3mbl TpaHCNopTa BELLECTB
yepes3 MembpaHy:

0 anddysug
0 OCMOC
0 aKTUBHbLIW TpaHCNOPT

B



Lndpapyasnda, ocmoc

0 anddy3na obecneunBaeT nepemeLleHne
MareHbKUX, He3aps>KEHHbIX MOSEKYS Mo
rpagmMeHTy KOHUEHTPaLUnM Mexay Monekyrnamm
nMnNuaoBs (rasbl, XXUPoOpPacTBOPUMbIE MOSEKYIIbI
MPOHMKAIOT NMPAMO Yepes nrasmaTuveckyto
MeMOpaHy);

0 npun obneryeHHou anddy3mm pacTBOPUMOE B
BOJE BELLECTBO (rMoKo3a, aMUHOKUCIOTHI,
HYKeoTuabl) NpoxognT Yyepe3 MemopaHy no
ocobomy KaHany, co3gaBaeMomy benkom-
NePEHOCHYUKOM;

0 ocMoc (Anddy3unsa Boabl YepPES
NoNyrnpoHnLaeMble MEMOpPaHbI);

[Mpouecchl He TPeOyT AONONMHUTENHLHOWN SHEPIUMN.

e




AKTUBHbIN TPaHCMOPT

0 aKTUBHbIU TPAHCNOPT - NEPEHOC
monekyn Na+ u K+, H+ n3 obnactu c
MEHbLLEWN KOHLIEHTpaLnen B 0bnactb C
bonbLien (NpoTuB rpagueHTa
KOHLIEHTpaLMN) NocCpeacTBOM
cneunarnbHbIX TPAHCNOPTHbLIX OENKOB.

[pouecc TpedbyeT 3aTpaTbl 3Heprum ATD




1 OB6MeH ocyulecTBnseTcd
npn NOMoLLM
cneunanbHbiX 6enkos,
obpasytowinx B
MemMmbpaHe TakK
Ha3blBaeMble KaHarbl. Ha
PUCYHKEe NnokKasaHa
paboTa Takoro kaHana
(Hacoca),
obecnevynBatoLLero
OBWMXEHNE MOHOB HaTPUS
N Kanus Yyepes
KITETOYHYIO MEMODpaHY.
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BHyTpuKkneTo4yHaa 4yactb 6ernka
pacwennsaeT monekynbl AT®. 3To
(CHappxu kneTi obecneymBaeT BbiBeeHNe U3
- J > o KITeTKM TPeX MOHOB HaTpUA U
nocTynrneHue ABYX MOHOB Kanwusi.
QY : J ) Taknm ob6pa3om BHYTPM KNeTKu
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fu' Wﬁ | fﬁwmﬁﬁm KOI-FI"LTEI-FI)TpaLl,VIFI kanua (B 35 pas

.lll

'ul' J"J“ww' " 'Mﬁwﬂwuw Bbille, YeM BHe KNeTKU) U HU3Kas
Eovton e | | ) 2 KOHUeHTpauusa HaTpus (B 14 pa3
ga Q = ox ) HWXe BHEKINeTO4YHOWM). DTO BaXHO
| ) P ANA co3AaHUA ANeKTPUYECKUX
2 ¥ V- ,  noTeHUManoB Ha MemMbGpaHax,

) O © @@ ¢ Npouecca Bo30yxneHus B
K' N oosgar AT A0, HEPBHBbIX U MbILLIEYHbIX KneTKax,
HOpMasribHOro NpoTekaHusa Apyrux
BHYTPUKNETOYHbIX MPOLECCOB.
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LinTonnasma

M MK OB OPCUHKK

Mnazmaruyeckan

Annapat MonsmpHm Membpaxa

LIMTOCKENET ~———
rnagkan - —
JHAONNAZMaT4eCKanA

CETb

LieHTpHonK

Nuz0coMel

OBonoyka PuBocomel
Anpa

Anpbiw Ko
Aapo

MhaHynAapHaa
JHAONNA3MATHECKAA
CeThb

M T 0% OHAPKK

Liuronnazsma

Obsi3aTenbHasA 4YacTb KNeTKuU,
3aKn4YeHHaa Mexnay nnasma-
TUYECKON MeMOpaHOU 1 AOPOM.

1. OcHOBHME BELWECTBO
LMTOMNMa3mMbl —
rmanonnasma
(cyLiecTBYeT B 2 popmax:
30r5b - bonee xunakasa u

renb — 6ornee rycras.

2. OpraHensnbl — NOCTOSIHHbIE
KOMMOHEHTHI.

3. BkniovyeHna —BpeMeHHble
KOMMOHEHTHI.

CBONCTBO UMTOMNMa3mbl —
LIMKIO3 (MOCTOSIHHOE
OBWXEHne)



OCHOBHbIE OpraHesnsbl

0 MembOpaHHble
MunToXxoHOPUN
JHOonsasMaTuyeckasl CeTb
Annapar [onboxku
[lnacTtuabl
J1nsocombil

0 HememOpaHHbIe
Pubocombl
Bakyonu
KNeToYHbIN LIEHTP
OpraHensbl ABUXEHUS]




MuTtoxoHapun

0 CocTaB 1 CTPOEHUE:

2 MembpaHbl
HapyxHasn
BHyTpeHHAsA(OOpa3yeT
BbIPOCTbl — KPUCTbI)

MaTpuKC (BHyTpeHHee
nonyxuakoe cogepxumoe,
BknrovarLee [HK, PHK,
6enokK n pudbocomsbl)

0 PYyHKUUMN:
CuHTes ATD

CuHTEe3 cobCTBEHHbIX
OpraHNYeCcKnx BELLECTB,

ObpasoBaHue
COOCTBEHHBLIX pUbOCOM.




JHOonf1asmaTnyeckas cetb

0 CtpoeHue

1 MmembpaHa obpasyer:
NMonocTtun
KaHanbubl
TpyOo4Ku

Ha noBepxHoCcT MemMbpaH — pubocombl
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CUHTE3 OpraHNYeCcKux BeLecTB (C MOMOLLbIO
pnbocom)

TpaHcnopT BeLecTs m
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0 CTtpoeHue
OKpy>XeHHble MeMbpaHaMu NOSIOCTU (LMCTEPHBI) U
CBf3aHHas C HUMW cUCTEMaA NY3blPbKOB.

0 PYHKUUU

HakonneHue opraHn4eckux sBewiecTtB
«YnakoBKa» opraHn4yeckumx sBewiecTtB

BLiBeaeHMe opraHM4eckux BeLecTs
ObpasoBaHue nusocom M




[1nacTngbl

XnoponnacTbl XpomonnacTbl

4__.----‘
0 CtpoeHue

2 MeMOpaHbI
Hapy»xHag

BHYTpeHHAA (copgepxalume xnopodunn rpatsi,
cobpaHHbIe N3 CTOMNKM TUMaKOUOHbLIX MEMBPaH)

MaTpMKC (BHyTpeHHsA Nnonyxuakasa cpeaa, cogepatlas
6enkn, AHK, PHK n pubocomebl)

QOBonoyka Kaneneka xupa

xnoponnacra flamenna

Namenna Tunakoun

DyHKUMU:
*CuHTes ATO
*CuHTE3

YyrNeBoaoB
bunocuHTes

COOCTBEHHbIX

oenkos

Ctpoma 1




JInzocomsbl

0 CtpoeHue:

[My3blipbKu oBanbHOMU
cdopmbl (CHapyXxun —
MeMbpaHa, BHYyTpU —
cdepmMeHTbI)

P e ’;': . :
0 PYHKUUMU:
PacwenneHue opraHn4eckux BeLecTB,

PaspyLieHue oTMepLUMX OPraHoOMaOB KNeTKy,
YHU4YTOXEHUe oTpaboTaBLUNX KETOK.




HememOpaHHbIe
opraHennbl. Pubocomol

0 CTpoeHmue: O O .
Manas N
408 60S

cybbeanHULbI e
BonbLwas

0 CocTaB: (VYOO
LI IR R )

PHK (pnbocomHas) i
EenKM. Monucoma
0 PYHKUUMU: | Il
ObecneynBaeT BUOCUHTES o
benka (coopky 6benkoBown .&/\- Q
MOneKyrnbl N3 £ \L S IS

aMMHOKWUCIIOT).




KneTo4YHbIN LEHTP

0 CtpoeHue:
2 LieHTpunonu (pacnonoxeHbl nepneHANKYNAPHO APYT APYTY)

1 CocTaB LEHTPUOSIEN:
BernkoBble MUKPOTPYOOUKM.

1 CBOWCTBA: cnocobHbI K yABOEHMUIO
0 PYHKUMNWN:

[IpHUMAaET y4acTue B AenNeHNn KNETOK XXUBOTHbIX U
HU3LWNX pacTeHUA




OpraHennbl OBUKEHUS

1 PecCHWYKN (MHorouncneHHble
LuTOonasMmaTM4eckne BolpoCTbl HA MeMbpaHe).

[ )KFyTI/IKI/I (eAnHNYHbIE UUTONIa3MaTu4ecKme
BbIPOCTbl HA MeMbpaHe).

1 NceBponoanu (ameboBuaHbIE BbICTYMNbI
LUuTOonMasmbl).

1 Mnodondpunsbl (toHkue HUTU ANUHOM A0 1
CM.).




ApepHsbie nopbl
Huwmw HK

0 5opo
nMeeTcs B
Knetkax Bcex

Obonouxa sapa

JyKapuoT 3a —
membpaxa

ckntoyeHmnem i roppeas

OpUTPOLIMTOB

MJ1IEKONUTAIOLLUX.

1Y HEKOTOpbIX NPOCTENLUNX UMEKOTCA ABa A4pa, HO KaK npaBwuno, KneTtka
COAEPXUT TONbKO OAHO AApP0. AApo 06bIMHO NPUHUMAET hopMy Lapa unm
anua; no pasmepam (10—-20 MKM) OHO ABISETCA cCaMOW KPYrnHOM U3

opraHenn. >



Appo

0 CTpoeHue:

1. AgepHasa obonoyka (2
MeMbpaHHas):

HapyxHaa membpaHa
BHYyTpeHHAA membpaHa.

2. ApepHbin cok (6enku, OHK,
BOAA, MUH. COSMN).

3. Anpbiwko (benok u p-PHK).
4. XpOMOCOMbI (XpOMaTUH):
OHK
benok.




Appo

1 PYHKUMMN:
Perynsaums npouecca obmMeHa BELLECTB,

XpaHeHne HacneacTBeHHOM MHApopMaLn K
ee BOCnpon3BoACTBO,

CuHtes PHK,

Cbopka pubocom (pndocomanbHbIN DENoK
+ pubocomansHas PHK)




