bUHIO/IH

Yuyumenawv 6uonocuu:
ConuHa B.B



I 0 3apoXaeHue NOHATUM O KreTke

1590r. bpaTtba AHceHbI (M300peTeHne
MUKPOCKoNa),

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

1680r. A.JleBeHryk (OTKpbINT OQHOKNETOYHbIE
OpraHn3msbl),

1831r. P.bpoyH (oTKkpbITUE Sapa).

Pa3BuTne npeacraBneHni o KrneTke



I 0 BO3HMKHOBEHMWE KNeTo4YHON TeOpUM.

1838r. T.LLUnenaeH (ccpopmynmpoBan BbIBOA,:
TKaHU paCTEHUN COCTOAT U3 KITETOK),

1839r. M.LLBaHH (TKaHU XXMBOTHbLIX COCTOAT
n3 Knetok. O6oOLWmMN 3HaHNA O KNEeTKe,
chopmynumpoBasrt OCHOBHOe NosioXxeHue
KNTeTOYHOU TeOPUN: KNETKN NpeacTaBnstoT
CODON CTPYKTYPHYIO N PYHKLUMOHANbLHYIO
OCHOBY BCEX XXWUBbIX CYLLECTB).

Pa3BuTne npeacraBneHni o KrneTke



I Pa3BuTne npeacraBneHni o KrneTke

I 0 Pa3BuTue Krneto4yHoOu Teopum.

1858r. P.Bupxos.(yTBepxagan, 4to Kaxaas
HOBasl KrieTka NpoucxoanT TOMNbKO OT KIETKU B

pes3yneraTte ee aernexHus),

1930r. — co3gaHune aneKkTPOHHOro
MUKpOCKOnNa.



KneTo4yHasa Teopus

KIeTKa — OCHOBHasi eanHuL.a CTPOEHUSA U
Pa3BUTUSA BCEX XKUBbIX OPraHU3MOB;

KNETKMN BCEX OPraHM3MOB CXOAHbl MO CBOEMY
CTPOEHUID, XUMUYECKOMY COCTaBY, OCHOBHbIM
NPOSABMEHUSM XKNU3HEOAEATENBbHOCTMU;

Kaxxgas HoBagq KneTka obpasyeTcs B pesynbrarte
OeneHnsa ncxogHom (MaTtepUHCKOWN) KIETKMU;

B MHOIFOKJTIETOYHbIX OpraHM3Max KneTku
cneunann3npoBaHbl N0 BbINOSIHAEMON MU
dyHKUMM 1 0Opa3ytoT TKaHU. M3 TKaHEN COCTOAT
opraHbl, KOTOpPbIE TECHO CBSA3aHbl Mexay coboun
N NogYMHeHbl cucTemMaMm perynauun.



I TkaHwn

I [TIpaKkTn4yeckn Bce TKaHU MHOTOKITETOYHbIX
OpPraHM3mMoB COCTOAT U3 KreTok. C apyron

I CTOPOHbBI, CITU3EBUKN COCTOAT U3
Hepa3aeneHHou neperopoakamMmm KneTo4yHou
MacCbl CO MHOXecTBOM aaep. CxoaHbIM
obOpa3oM yCcTpoeHa 1 cepaedHas Mmblliua
XXMBOTHbIX. P CTPYKTYp opraHu3ma
(paKoOBUHBI, XXEMYY>XUHbI, MUHEPAaTibHas
OCHOBa KOCTeWN) 0bpa3oBaHbl HE KNETKaMM, a
NPOAYKTaMUN UX CEKPELIN.



Cnn3eBuKkn

Cnun3eBnKN COCTOAT U3 Hepa3aereHHOW
neperopogkamMmm Kneto4yHou Maccbl CO MHOXECTBOM

anep.



I 1 Menkne opraHmamMbl MOryT COCTOATb BCErO NULLb

I N3 coTeH Knetok. OpraHmnam YeroBeka BKItOYaeT
B cebst 1014 pasHoBuaHocTen Knetok. Camas
ManeHbKas U3 U3BECTHbIX CENYAC KITETOK UMEET

I pasmep 0,2 MKM, camag bornbLuas —
Heonnoa4oTBOPEHHOE ANLIO ANMMOPHUCA— BECUT
OKOJo 3,5 K. Tunn4yHble pasmepbl pacTUTENbHbIX
N XXUBOTHbIX KNIETOK cOCTaBNA0T OoT 5 A0 20 MKM.
[1lpn aTOM Mexay pasmMmepamMmm OpraHUM3MOB U
pasMepamMmn nx KNeEToK NpsiMon 3aBUCUMOCTHU
0ObIYHO HET.



I 1 CneBa NcTtpebnéHHbIN HECKOSbKO BEKOB Ha3aA
I annopHuc. CnpaBa — ero Anuo, HangeHHoe Ha
Maparackape.



I KneTo4Hble CTPYKTYPbl U UX
I OYHKLNWN.

I 0 KneTtka:

[loBepxHOCTHbLIM annapat (» )
OcobeHHOCTU pacTUTESbHbIX KNETOK



I [loBEpPXHOCTHbLIN annapaT KNeTokK

0 [Onsa Toro, 4ToObLI NoaAepXKuBaThb B cedbe
HeobXxoAuMYy0 KOHLEHTPAaLUIO BeLeCTB,
KNeTKa AOoJKHa ObITb (hU3n4Yecku otaerieHa oT

I CBOero okpyxeHus. BmecTe c Tem,
XU3HeOeATeNIbHOCTb OpraHu3ma
npegnonaraetT MHTEHCUBHbIN OOMeH BeLuecTB
Mexay knetkamu. Ponb bapbepa mexay
KNeTKkaMu urpaeTt NnoBepxXHOCTHbIN annapar
KNeTOK, KOTOPbIA COCTOUT U3:

* [nasmaTtnyeckon meMbpaHbl;
« HaagmemOpaHHOro Komnnekca:

Y XXUBOTHbIX — IMIUKOKaJsIMKc,
Y pacTeHuUn — KneTto4yHas CTeHKa.



CocTaB 1 CTPOEeHME HapyKHOW
nnasmaTnyeckon memopaHsbl

0 J1BOMHOW crion nunuaos,
0 benkn, ﬂ
0 YrneBoAabl.

BHeknerodHaA\cpeaa
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LuTonnazma
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OcHOBHbIe hyHKUNN
NOBEPXHOCTHOro annapara

OrpaHun4yeHne BHYTPEHHEN cpeabl
KINEeTKN, coxpaHeHne ee popmbl,

3alymTa OT NoBpEXAEHUN,
PeuentopHaga pyHKUUS;

TpaHcnopT BeLLEeCTB Yepes A |
nnasmaTnyeckne memopaHsbl &

@
( 9

TpaHcnopT B MeEMDOpaHHOM yrakoBKe

( 7 ).

|_ BepHyTbC
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TpaHCnopT BELLECTB Yepes
nnasmarmndyeckmne memopaHsbl

BaxxHon npobrnemon ABnAeTcs TpaHCnopT
BELLECTB Yepes nnasmarmnyeckmne memopansl. OH
Heobxoaum Ans OOCTaBKM NMUTATESNbHbIX
BELLIECTB B KIETKY, BbiBOA4A TOKCUYHbLIX OTXOO0B,
CO30aHusa rpagueHToB AN nogaepXaHus
HEPBHON U MbILLEYHOU aKTUBHOCTU. CyLLECTBYIOT
clegyrouine MexaHn3Mbl TpaHCNopTa BELLECTB
yepes3 memMbpaHy:

|_ BepHyTbC
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[Mpouecchl He TPeOYyT AONONMHUTENLHOWN SHEPIUMN.

Ondpdy3na, ocmoc

0 anddy3na obecneuynBaeT nepemMeLleHne

MareHbKNX, He3aps>KEHHbIX MOMEKYS Mo
rpagmMeHTy KOHUEHTPaLUnM Mexay Monekyrnamm
nunuaos (rasbl, XXUPOopPacTBOPUMbIE MOSEKYIIb
MPOHUKAIOT NPSIMO Yepes ninasMmaTnyecKyto
MeMOpaHy);

npmn obneryeHHou auddpy3nm pactBOpnmoe B
BOJE BeLLECTBO (rMoKo3a, aMUHOKUCIOTHI,
HYKeoTuabl) NpoxoauT Yyepe3 MemopaHy no
ocobomy KaHany, co3gasaemMomMy DerikoMm-
NepeHOCUHNKOM,;

ocmMoc (Anddysuda Boabl Yepes
NonyrnpoHnLaemMbie MEMOpPaHbI);

|_ BepHyTbC
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AKTUBHbIN TPaHCNOPT

0 aKTUBHbIN TPAHCMOPT - NEPEHOC
monekyn Na+ u K+, H+ 13z obnactu c
MEHbLLEN KOHLUEHTpaLuen B obnactb C
bornbLlen (NPOTMB rpagnueHTa
KOHLIEHTPAaLUWW) nocpeacTBOM
cneunanbHbIX TPAHCNOPTHbLIX DENKOB.

[Mpouecc TpedbyeT 3aTpaTbl 3Heprum ATP




1 OOMeH ocyLecTBNAETCS
npn NOMOLLM
cneunanbHbiX 6enkos,
obpasytownx B
MembpaHe TakK
Ha3blBaeMble KaHarsbl. Ha
PUCYHKEe NnokasaHa
paboTa Takoro kaHana
(Hacoca),
obecnevymBatoLLero
OBWMXEHNE MOHOB HaTPUS
N Kanust Yyepes
KITETOYHYIO MEMOpaHY.



HaTpumn-kanmneBbI HAcocC

BHyTpukneTo4yHasa 4yactb b6enka
pacwennsaeTt monekynbl AT®. 310
obecneynBaeT BbiBeAeHNE U3 KNEeTKU
TPpex MOHOB HaTpPUA N NocTynsieHne
ABYX MOHOB Kanusa. Takum obpasom
BHYTPU KINeTKU noanepxmBaeTcs
BbICOKasA KOHUEeHTpauua Kkanusa (B 35
pa3 Bbllle, YeM BHe KINeTKU) U HU3KanA
KOHLUeHTpauua HaTpus (B 14 pa3 HMxe
BHEKNeTOYHOM). ITO BaXXHO ANA
CO34aHUSA IANEeKTPUYECKNX
noTeHUMarioB Ha memobpaHax,
npouecca Bo30yXaeHnsa B HEPBHbIX U
MbILWEeYHbIX KreTKax, HopMarnbHOro
NMpPoOTeKaHUs Apyrux
BHYTPUKIETOYHbIX NPOLLECCOB.

|_ BepHyTbC
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SHOoyumos

01 npu aHdoyumo3se membpaHa obpasyeT BNs4MBaHUS,
KOTOPble 3aTEM TPaHCHOPMUPYIOTCHA B MYy3bIPbKA UK
BaKyOrnu.

l npouecc TpedyeT AOMNONMHUTENIbLHOU 3HEPrun

darouuroz MUHOUMT 02

MnazmaTudeckan
MemMBpaHa \‘

Mnazmarudeckan
memBpaHa

Pasnuyatotr — nornoiwjeHne TBepAbIX YacTtuy (Hanpumep,
NieMKouuTamMm KpoBUu) — n — NnornoLleHue XNaKkocTeu;

BepHyTbLC




I JK304UMO3

I [l 9K30UUMO3 — npoLiecc, odpaTHbIN SHOOLNTO3Y;
N3 KNETOK BbIBOAATCHA HENepeBapuBLLNECS
I OCTaTKN TBEPAbIX YaCTUL, N XXNOKUN CEKPET.

| npouecc TpebyeT AONONMHUTENTbLHOU 3HEPrnm

Mpoay kT

MnazmMaTiieckan BbIAENEHNA O o O
memBpana OO O

MuweeapurentHaA
BaKyOnb

LiuTonnazma BepHyTbC
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LinTonnasma

Obsi3aTenbHasA 4YacTb KNeTKuU,
3aKM4YeHHasa Mexay nnasma-
TUYECKOU MeMOpaHOU M AOPOM.

1. OcHOBHME BeELWEeCTBO
LUuTONMnasmbl — rmanonnasva
(cywiecTBYyeT B 2 (popmax:
30-5b - bonee xuakasa u
renb — 6ornee rycras.

2. OpraHensnbl — NOCTOSAHHbIE
KOMIMOHEHTHI.

3. BknovyeHna —BpemMeHHble
KOMMOHEHTHI.

CBONCTBO UMTOMNMa3mbl —
LIMKIO3 (MOCTOSIHHOE
OBWXEHNE)



I OCHOBHbIE OpraHensbl

I 0 MembpaHHbIle

0 HemeMOpaHHbIe

BepHyTbLC

A



MunTtoxoHapun

0 CocTaB 1 CTPOEHUE:

2 MemOpaHb!
HapyxHas
BHyTpeHHAA(OOpa3yeT
BbIPOCTbI — KPUCTbI)

MaTpuKc (BHyTpeHHee
nonyxuakKkoe coaepxummoe,
Bkntovyawouee [AHK, PHK,
6enokK n pudbocomsbl)

0 PYHKUNMN:

CuHTtes ATO

CunHTEe3 coOCTBEHHbIX
OpraHn4YecKmnx BELLECTB,

ObpasoBaHue
CODCTBEHHBLIX pUOOCOM.

|_ BepHyTbC
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JHOonIasmMmaTnyeckas ceTb

0 CTpoeHune

1 MmembpaHa obpasyer:
NMonocTtun
KaHanbubl
Tpy6ouku

Ha noBepxHoCcTU MemMbpaH — pubocombl

: PuBocomel

MaHynapHaa | & >
MembpaHa  3xgonnasmatudeckan | =
CeTb | 59

< B

0 OYHKUWMN: >

CUVHTE3 OpraHN4YeCcKux BeLwecTB (C MOMOLLbIO
pndocom) BepHyThe

TpaHCcnopT BELLECTB g



Annapart [ onbaxu

Cxema CTPpOEHWA KOMNNeKca [on b AN

0 CtpoeHue

OKpy>XeHHble MeMbpaHaMy NOSIOCTU (LMCTEPHDI) U
CBA3aHHas C HUMWN CcUCTEMaA NY3blPbKOB.

0 PYHKUUMU
HakonnexHue opraHn4eckux sBewiecTtB
«YnakoBka» opraHn4yeckumx sewiecTtB
BbiBeaeHne opraHM4yecKkux BellecTB BepHyTLC

OGpaszoBaHMe NMN30COM 2



I [1TnacTngbl

XnoponnacTbl XpomonnacThl

<
0 CtpoeHue

2 MeMOpaHbl

I Hapy»xHag

BHYTpPEHHSASA (conepxalme xnopodunn rpaHsi,
cobpaHHble U3 CTOMNKN TUNAKOUAHbLIX MeMOpaH)

ManVIKc (BHYTPEHHSAA NoNyXXnakas cpega, cogepxawlas
6enku, QHK, PHK n pnbocomei)

DyHKUMN:
CuHTes ATO
*CunHTES

YyrNeBoaoB
brnocuHTes

CODOCTBEHHbIX

oenkos

BepHyTbLC

A



JInzocomsbl

0 CTtpoeHue:

[My3bipbkun oBanbHOMU
cdopMbI (CHapyxu —
MeMbpaHa, BHYyTpU —
cdepmMeHTbI)

0 PYHKUUMU:
Pacu.l,ennel-wle opraHn4eckumx BeLlecTB,
PaspylwieHue oTMepLUMX OpraHOUAOB KNeTKM!,
YHn4YTOXEeHMe oTpaboTaBLUUX KIEeTOK.

|_ BepHyTbC
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I HememMbpaHHbIe

opraHennbl. Pubocomsl
I 0 CTpoeHme: O O_~
Manas T Cy6LeanHNLb! 40S 60S 80S
Bbonbluas \
1 Cocras: (YCACACHCA(C
i L IR R R G
(pubocomHasn) i
BenKM. Monucoma
0 PYHKUUMU: A

ObecneynBaeT OMOCHHTES
benka (cbopky 6enkoBou
MOINEKYNbI N3
aMMHOKWUCIIOT).

|_ BepHyTbC
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KneTo4YHbIN LEHTP

0 CtpoeHue:
I 2 LleHTpmonu (pacnonoxeHbl nepneHANKYNsipHO Apyr Apyry)

0 CocTaB LEHTPUOSIEN:
I BenkoBble MUKPOTPYOOUKM.

1 CBOUCTBA: cnocobHbI K yABOEHUIO
0 PYHKUUM:

[IpnHNUMAaET y4acTue B AeneHNn KNETOK XXUBOTHbLIX U
HU3LWNX pacTEHUA

|_ BepHyTbC
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OpraHennbl ABUXKEHUS

1 PecHWUYKM (MmHorouncneHHble
LuTOoNnasmMaTndeckne BolpoCTbl HA MeMbpaHe).

i )KFyTI/IKI/I (éOnHWYHbIE LMTONNasmaTn4eckne
BbIPOCTbl HA MeMbpaHe).

1 NceBoonoanmn (amebosuaHbie BLICTYMbI
LUuTonsasmol).

1 Mnodomnbpunrbl (toHkue HUTU ANAUHOI A0 1
CM.).

|_ BepHyTbC
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Appo

[ 510po nmeetca B KrneTkax
BCEX 3yKapwoT 3a
NCKMNIOYEHNEM SPUTPOLNTOB
Mrekonutamowmx. Y
HEKOTOPbLIX NPOCTEULLNX
NMEIOTCA OBa a4pa, HO Kak
NpaBuIio, KNeTka CoaepXuT
TOMBLKO OOHO A4po. Aapo
OObIYHO NPUHMMAET OopMy
Liapa nnuv auua; no
pa3mepam (10-20 MKM) OHO
ABMNAETCA cCaMOn KPYNHON U3
opraHersnn.




Appo

aepHasa oborsoyka (2
MemMbpaHHas):

I HapyxHaa membpaHa

1 CrtpoeHue:
A

BHYyTpeHHAS membpaHa.

2. AlpepHbIn cok (6enkn, OHK, Boaa,
MUWH. COnun).

3. Agpebiwko (6enok n p-PHK).
4. XpOMOCOMbI (XpOMaTUH):
OHK

benok.



Appo

ID OyHKUNN:

Perynsaums npouecca obmMeHa BELLECTB,

XpaHeHne HacnegcTBeHHOU MHpopmMaLnm u
ee BOCMNpOon3BOACTBO,

CuHTtes PHK,

Cbopka pnbdocom (pudbocomarnbHbIn 6enok
+ pubocomansHas PHK)

|_ BepHyTbC
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[lepokcucoma

[ lNlepokcucoMbl
(MUKpoOTEnbLA) UMEIOT
OKPYITible OYePTaHUS U
OKPY>XeHbl MeMbOpaHou. Mx
pa3Mep He npeBbIllaeT
1,5 MKM. [lepokcmncomel
CBs13aHbI C
aHOonMasMmaTu4eckoun CeTbo
N coaepxat psaa BaXKHbIX
depMEHTOB, B YaCTHOCTWN,
KaTana3y, yLIaCTByI-OLLlyI-O B I'Iepoxcwcoma KINeTKn yfimcta
pa3nO>KeHMM nepeKMCM B LHeHTpe eé KpMCTanﬂquC;(OG
BO,EI,OpO,EI,a . G6enkoBoe AApO.

|_ BepHyTbC
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I 1 MuKpoTpybOo4Kn

npeacTaBnsAlT cobo
AOCTaTO4YHO XECTKMEe
CTPYKTYpPbI U
nogaepXneatoT opmy
KIETKN, obpasys
cBOeOoOpa3sHbIN
yumockesiem. C onopowu
N OBMXXEHUEM CBsi3aHa U
eLle oaHa popma
opraHenn —
MUKpouiameHmsbi —
TOHKME BEenKoBblE HUTU
OnamMeTpoM 5—7 HM.

LnTtockeneT knetkn. MukpodunameHTbl
OKpalleHbl B CUHUN, MUKPOTPYOOUKM —
B 3eNeHbIN, NPOMEXYTOYHbIe BOJIOKHA —
B KpaCHbIN LiBET.

|_ BepHyTbC
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I OcobeHHOCTN pacTUTENbHBbIX KIMETOK

0 B pactTutenbHbIX KneTKax
NPUCYTCTBYHOT BCE OpraHesnbl,
OOHapyXeHHble B XXMBOTHbIX
KrneTKax (3a NCKI4YeHUuem
ueHTpuoneun). OgHako
VMEKTCHA B HUX U
CBOMCTBEHHbIE TONbLKO ANS
pacTeHUN CTPYKTYPbI.

0 KneTo4yHble CTeHKU pacTeHUM
COCTOSIT U3 LeNSonos3bl,
obpa3syrowien
MUKpodpmnopunnbl. B knetkax
ApeBOBUAOHLIX paCTeHUN Crioun
Llensirono3bl NPonuUTbiBaloTCS
FINTHUHOM, NPUAALLUM UM
AOMNOSIHUTENbHYIO XXECTKOCTb.

0KneTouyHble CTeHKM cryXaT pacTeHUsIM ONnopow, NpeaoXpPaHAIoT KIeTKn
OT pa3pbiBa, onpeaensitotT (oopMy KneTku, UrparoT BaXXHYK posib
B TPaHCNopTe BOAbl M NUTaTesNbHbIX BELeCTB OT KNeTKU K KneTke.

NCocegHue KNeTKn cBA3aHbl APyr ¢ Apyrom nnasmodecmamu,
|_ BepHyTbC
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I Bakyonwu

I [l BaKyosib — HanorTHEHHbIN XXNOKOCTbI0 MEMOpPaAHHbLIN
MeLloYek. B XXMBOTHLIX KIeTKax MOryT HabnogaTbCs
HeDosbLUMe BaKyonu, BbIMOSTHAKOLWME dparoymTapHyto,
NULLEeBapPUTESIbHYIO, COKpaTUTENLHYIO U Apyrue
(PYHKLMW. PacTutenbHble KNeTkM MMeloT oaHYy O00mnbLLyto
LEeHTparbHYl0 Bakyosb. JKNOKOCTb, 3aMoHAILWAasa €€,
Ha3blBaETCSH KJ1IeMOYHbIM COKOM. JTO
KOHLEHTPMPOBAHHbIW PacTBOP caxapoB, MUHEPArbHbIX
coneun, opraHNYeCcKnUxX KUCnoT, MMrMEHTOB N APYrux
BellecTB. Bakyonu HakannueatoT Bo4y, MOryT
cogepXxaTb KpacsLiue NMrMmeHTbl, 3allnTHbIe BellecTBa
(Hanpumep, TaHHWHbI), TMAPONNTNYECKUE DEPMEHTHI,
BbI3blBalOLLIMEe aBTONN3 KNETKN, OTXOAb!
XU3HeLeATenbHOCTU, 3anacHble nuTaTesibHbIe
BellecTBa.

|_ BepHyTbC
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