KneTtouyHbin ypoBeHb
opraHun3auum.
CTpoeHMe KneTKm.



* Uutonorusa (rpeuy. "cytos"-knetka,
"logos'-HayKa) — HayKa o0 Knemke,
n3yyaroulaa CTpoeHne n GyHKUnu
K/IETOK, NX PAa3MHOXEHMUe,
Pa3BUTME N B3aUMOJENCTBME B
MHOTOKNE€TOYHOM OpPraHmn3me.

TepmuHa "knetka" (1665 r.) Bnepsble
NPUMEHUI aHrMunckun dnsnk Pobepm rFyk.

AHmMoHuu BaH JleeeHayK ycoBepLUEHCTBOBAI
MWUKPOCKOI, YTO MO3BOSINIO eMY YBUAOETH
XUBble OOAHOKIETOYHbIe B Kanne Boapbl.

Antonie van Leeuwenhoek
(1632-1723)



Hemeuknn 6otaHnk Mammuac LLneudeH
Hemeukuin 3oonor Teooop LLleaHH

B 1839r. o
cchopmynnpoBanu KNeTovuHyH TEOPUIo \

Teopop LLBaHH Martuac Whneiigex

OCHOBHbI€ MOSIOXKEeHNA KNeTOYHON Teopumn (1810-1882) (1804-1881)

1. KneTka — anemeHTapHas CTPYKTYPHO-(pyHKLUMOHaNbHaA eauHNLLA XXKUBOIO, BHE KIETKU
HEeT XXU3HW.

2. Knetka — eguHasa cuctema, BKNoYarLlas MHOXECTBO 3aKOHOMEPHO CBSA3aHHbIX Apyr C
OPYrom anemMeHToB, NpeacraBnsarLwmx cobon onpegeneHHoe LenoctHoe obpasoBaHue,
COCTOsILLee N3 CONPsiKEHHbIX PYHKUNOHANbHbIX €OUHUL, — OpraHensi uin opraHoMaos.

3. Bce KneTtku romonornyHel (CXxoaHbl) MO CBOEMY CTPOEHUI0, XMMUYEeCKOMY COCTaBy U
OCHOBHbIM CBOUCTBaM.

4. KneTku yBenuymBarTCs B YUCIIE NMyTEM AeSIeHUA UCXOAHOU KNEeTKU Nocre yaBOEHUs ee
reHeTnyeckoro martepuana (OHK): knetka ot KneTku.

5. MHOrokneTo4YHbI opraHu3Mm npeacrasndeTr cobon HOBYH CUCTEMY, CIOXHbIN aHCamMbib
M3 MHOXECTBA KNeTOK, 00 beAUHEHHbIX U NHTENPUPOBAHHLIX B CUCTEMbI TKAHEN U
OopraHoB, CBA3aHHbIX APYr C APYromM C NOMOLLLID XUMUYECKNX (paKTopoB,
rymopanbHbIX U HepPBHbIX (MOfeKkynspHas perynaums).

6. KneTkn MHOrOKNEeTOYHbIX OPraHM3MOB TOTUMNOTEHTHbI, T.€. 00nagatT reHeETUYEeCKNMU
NOTEHUMNSAMMN BCEX KNETOK AaHHOro opraHmamMa, paBHO3Ha4YHbl NO reHETUYECKOMN
MHdOPMaLMK, HO OTNIMYAKOTCA APYr OT Apyra pasHon akcnpeccuen (paboton) pasnuyHbIX
reHoB, YTO NPMBOAUT K UX MOpPponornyeckomy n oyHKLMOHaNIbHOMY pasHooGpasnio — K
andgoepeHUmpoBKe.




XMmuyeckmm coctaB XXUBOTO

BellecTB, XxapaKTepHble TONIbKO A/1A XUBOTO:
(‘ * HyKneunHosble Kucnotbl (AHK,

D»D)
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“3»)” S
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-
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P

“3a3i e Bbenku

$97 . .. PHK, AT®)

°* Mnunapbil
HeopraHuyeckue OpraHuyeckue
benku
Boaa Mupbl
MwuHepanbHble conu Yrnesoabl

HyKnenHoBble KNCNOTbI




D/1IeMeHTbl OpraHoreHsl

Yrnepopg, (C) - 2nasHbIU 3n1emeHm 3#ueoe2o,

Kucnopog, (0), >
A30T (N),
Bogopoga (H),
$ocoop (P),
Cepa (S)




PopMbI XKNU3HU

/

HekneTto4yHble

I ——

Apxeu /

KneTo4yHble

A 4

BMPYCbI

[MpokapuoThl
(3,8-3,5 mnpa.ner)

65 nm

Capsid (head) <~

DNA

Sheath
8B - Tail fiber
/ "‘-x——-ﬂf

Pin
Baseplate

(a) A T-even bacteriophage

BAKTEPUO®AI

baktepuu

Escherichia coli

—
QYyKapuoThbl
(1,5 mnpg.ner)

NPOTUCTDI

X1BOTHbIE

PacteHus

[pnbbI




1. Kancyna - Hapy>XHbI 3aLUUTHbLIA CNOW
2. KneTouyHas cTeHKa - XXecCcTkas CTPYKTypa, KoTopasa nomoraer
nogaepxmeatb baktepus dopmy. CogepkUT nenTuaorinnkaH
(MypeuH no crtapomy)
3. Mna3maTtnyeckon memopaHbl - OTAENAET KINETKN OT OKpYKatoLen
cpeapbl
4. Hykneoupa - pervoH, rge pacnonoxeHa konsuesas OHK
5. UnTonnasma
- Me3ocoma - npounsBogHoe nnasmMmaTu4yeckon membpaHol
- Pwnbocomebl (Mernkne) - Mecto angd cuHtesa berka
6. XKryTuk PHG0CoMS! IpiK

CTpoeHune
NPOKAPUOT

O Bononea
CTesa menm

MazmaTiecsa vespasa



Teopum Jlokazamesnbcmaa:

npoucxoxxaeHus * KonbueBasa [1HK,
JYKAPUOT. * pmnbocomsl 708,

* CumbunoTmyeckas e nBe membpaHbl - Y

* MHBarMHaLMOHHas MUTOXOHAPUN N NAACTUA,

Two endosymbiotic events

DNA — - nucleus
1 J
a-proteocbacterium

prokaryotic host mitochondria non-photosynthetic
cell proto-eukaryotic

O, =

cyanobacterium

photosynthetic
eukaryotic cell

2

chloroplast



Mpumepbl baKTepu YenoBekKa:

KuweuHana napo4vka — XXUBET B KULLIEYHUKE
yenoseka (cMmbumnos no TNy mytyanmsama),
«MOMOTaeT» NnepeBapmnBaTb KNeTYaTKy,
yyacTByeT B CMHTe3e BUTamMuHOB B, K, ap.

CTa(I)I/II'IOKOKKM U CTPENTOKOKKN — BblI3bIBAOT
BOCNa/iuTeNbHble 3ab601eBaHNA YeNoBEKa.

XonepHble BMb6pUoHbI — BO3byantenu
Xonepol.

CnupoxeTbl - Bo36yauTenn cudbunmca,
BO3BpaTHoro Tuda, enTocnmposa un ap.

TybepKyne3sHaa nanoyka — Bo3byautens
TybepKynesa.

YyMHaA nanoyka — Bo3byanTenb 4Hymoil.
-1 ap.



Pasnnyma mexay

HKUBOTHbIMU U PACTUTE/IBHBIMU KZTIETKAaMU

Found in both cells

Cell membrane

Foundin
plantcells

only

Cytoplasm

Nucleus
Chloroplast

Vacuole

Cell wall

Plant cell

Animal cell



CxoactBa v oTnnuus
NpPo- U 3yKapuoT

CxoacTBa:

cogep’kaT reHeTU4Yeckyro nHdgopmauuio,
npeacTtaerieHHyo HyknenHosomn kucnoton (OHK nnn PHK),

OKpPY>KEHbI NfIa3aMaTU4ecKon memMopaHomn,

CHapYyX1 OT KOTOPOM BO MHOTMX CIly4asix UMeeTcS
Kremo4yHasi CmeHkKa.

BHYTpl/I KNEeTKN HaxoaunTCA nonyxunakad ymrtonsra3ma.

B umtonnasme nmertca pubocombi.



MpusHak

MpoKapunoTbl

JyKapu1orTbl

OpraHusmbl

BakTepuu n uMaHobaKTepum
(cMHe3eneHble BOAOPOCAN)

Mpocreiiwume, rpubbl, pacTeHUnA, })KUBOTHbIE.

KnetouyHan opraHn3auun

B ocHOBHOM, OgHOK/IeTOUHbIE

B OCHOBHOM, MHOrIOK/IETO4YHbIe, C BbIPa*KeHHOM1
AnddepeHUUPOBKOI KNETOK U TKaHeH

Pa3smep Knetok

1-10 mKm

10-100 mKm

MeTtabonusm unm
JHepreTUyeckuii obmeH

A3p06HbIN NM aHA3PO6HbIN

A3pOo6HbIiA

OpraHennbl OTcyTcTBYIOT nnm BeCbma MHorouncneHHble
MANOYUC/EHHblIE
Pubocombi UmetoTca 70s MUmeroTtca 70s B opraHennax, B yuronsaasme 80s
CuHte3s PHK 1 6enka B ymtonnasme PaspeneH: TpaHcKkpunuua B Aape, TPaHCAAUMA B
yuronnasme
ApepHan 060n04Ka OTcyTcTBYeT UmeeTtca
AapbiwKo OTcyTcTByeT UmeeTtca
leHeTMUeCKuM Konbuesaa [OHK, o6pasytouwasn OHK umeeT NMHENAHYIO CTPYKTYpY CBAI3aHHYIO C
martepuan HYKneoua, 6enkamu n Ha onpegeneHHOM 3Tane OpraHM3yeTca B
XpOMOCOMbDI
KneTo4yHas cTeHKa MmeeTca, »KecTKad. CcocTouT u3| Y MKMBOTHbIX KNETOK - OTCYTCTBYET, Y PacTeHuM
AaMMHOCAxXapos n MYpPaMOBOM | UMeeTCA, HO COCTOUT U3 LLeNN0N03bl
KMCNOTbI (MypeunHa)
Kancyna UmeeTca OrcyrcrByer
LUutockener OTcyTcTBYeT UmeeTtca
Cnoco6 nornoweHun Agcopbuua yepes membpaHy darouuTos, NMHOLMUTO3
Bew,ecTs U UX BblaeneHue 9K30UMTO3

deneHne KneTok

BuHapHoe (aeneHne nononam)

MwuTto3, melo3, rameToreHes

Krytukun

MpocTble, cOCTOAT U3 OAHOU MU
HeCKO/IbKUX HUTEeU 6enka
(pnarennuua)

CnoxHble, COCTOAT U3 MUKpOTpybouek (6enok —
TYy6YynuH)




MpusHak

PacTutenbHasa KnetKka

HunBotHaa KnetKa

Mpu6bI

KnetouHasa cTeHKa

MmeeTca n cocTouT 13 LLenntonosbl

oTCyTCTBYET

MUmeeTca B COCTaB BXOAUT XUTUH

BaKkyonu UmetoTca. HeT BaKkyonei ¢ KNeTo4HbIM COKOM. UmetoTca menkue
KpynHble  nonoctn, 3ano/JiHEeHHble
KNETOYHbIM COKOM — BOAHbIM Ob6blyHO MenKkue BaKyonu
pacTsopom Pa3/INYHbIX BELLEeCTB, | (Be3nKynbl): COKpaTUTeNbHble,
ABNAIOLWMXCA 3anacHbIMM WAN | NUWeBapuUTeNbHble,  BblAE/UTENbHbIE
KOHeYHbIMM NpoayKTamu. OCMOTUYECKME | BaKYOM.
pe3epByapbl KNETKU.
PacnonoxxkeHue Mo nepudepunmn KNetTkn PaBHOMEpPHO MO BCel KneTke PaBHOMEpPHO Mo BCEM KNeTke
LMTONNA3MbI
Pacnono:keHue Ha nepudepun B ueHTpanbHOM YacTu Anep MHOro OHU
agpa pacnpeaeneHbl no Bcel
uuTonaasme
Mnactuabl UmetoTca JNIeKoniacTbl, OTcyTcTBYIOT OTtcyTcTBYIOT
X10pPONAaCTbl, XPOMONIACTbI
PecHUYKM, Kak npaBuno otcyTcTByOT (HET vy UmetoTcAa OTtcyTcTBYIOT
HKIYTUKM BbICLUMX PACTEHWNI)
KnetouHblii UeHTp Kak npaBuno oTtcyTcTBYOT  (HeT vy UmetoTca OTtcyTcTBYIOT
(ueHTpUuoONN) BbICLUMX PaCTEHUN)
Cnoco6 nutaHusa ABTOTPODHbDIN (poToTpOPHbLIN, leTepoTpodHbIi  (canpoTpodHbINn, leTepoTpodHbI
XeMOTPOHbIN) napasnTUYECcKni). (canpoTpodHbIi,
napasnuTUYecKui).
CuHres ATO B xnoponnactax, MUTOXOHOPUAX B mutoxoHapuax B mutoxoHapuax
PacwenneHue ATO B xnoponaactax U BCex 4acTAX KNeTKu, Bo Bcex yactax KneTku, rae Bo Bcex yactax KAaeTKku, rae

roe HeO6XO,CI,MMbI 3aTpPaTbl SHEPTUNU

HeO6XOAMMbI 3aTpaTbl 3HEPTUNA

HeO6XO,EI,MMbI 3aTpPaTbl IHEPTIUU

BKknioueHusa 3anacHble nuTaTesibHble 3anacHble nuTaTesibHble
BEWeCTBAa B BMAE 3€peH Kpaxmana,|BewectBa B BMAE 3epeH M Kanenb
6enka, Kanenb Macna; Bakyonu c|(6enku, Kupbl, YrNeBond [/IMKOTeH);
KNEeTOYHbIM COKOM; KpUCTa/bl CONel KOHEeYHble NPOAYKTbI obmeHa,
KpUCTanbl CONEN; MUTMEHTbI
3nacHoe Kpaxman lnukoreH [nukoreH
nuTaTenbHoe

BewecTBo




OCHOBHbIE CTPYKTYpPHbIE
KOMMOHEHTbl 3YKapUOTUYECKUX
KNEeTOoK.

HuTomiazMaruyeckas

MeMOpaHa
Anpo IHuTomiazma (ILmazmojiemma)
Kaprnonema | I'manorurazma [ Tnkokanuke
(HagMeMOpaHHBIN
KOMILJIEKC)
Kapuonnasma| Opranenisl DJIEMEHTapHas

Omosoruyeckas MmemOpaHa

A apsiiko Brmtouenusa | [lonmeMOpaHHBIA KOMIUIEKC

XpoMaruH




LiuTonnasma

1. Tuanonaasma
2. BknroyeHus
3. OpeaHennol




BKAOYeHUs

3TO HENOCTOsAHHble 06pa3oBaHUA
LLUTOMN/Ia3Mbl KNETKU, KOTOPble ABSIOTCA
NPOAYKTaMU ee }MU3HeaeaTe/IbHOCTU U
PacxoAyloTca No mepe HeobxoaMMOoCTH.

Tpodpuueckme
CeKpeTopHble
JKCKpeTopHble

[TUrMeHTHble




«Knaccugukauyusi op2aHesisi o CMpoeHUHo»

V' \
MeMOpaHHbIe HemMeMOpaHHbIe
/ T
ogHOMeMOpaHHble || AByMeMOpaHHbIe P”6OCOMbl
KneTo4HbIN LUEeHTP
KryTtukn
AlC MuToxoHOpuu P y
€CHUYKN
Annapat lonbaxu [nacTnabl MUKDOTPYBOMKH
Jlnzocombl MukpodunameHThl
Mwukpodonbpurnbl




«KnaccugppuKkayusa opaaHenn
110 3HAQYEeHUIO 8 HU3HedeamenbHOCMU KAemkKu»

/\

Obuwero 3HayeHuns CneuynanbHOro sHa4yeHuA
MMTOXOH.ﬂlpMM PeCHI/IHKI/I
aMNC MryTUKun
AnnapaT lonbarxu

KneTtouHbIn LEHTP
Pubocombil
LiuTocKener
JlInzocombl




«Knaccunopukaums opraHenn no BbiNOSTHAEMbIM PYHKLNAM»

DOYHKUUU OpraHennbl

1. Opranennbi, obpasywwme uyntockenet| MukpotTpyboukn, MMKpPOoPUIaMEHTDI,
KNETKK MUKPOPUbpUNNLI

2. OpraHennbl, yyacTByloWMe B ABUNKEHUN | PECHUUYKK, KIYTUKK
KNETKU N BHYTPUKIETOUYHbIX CTPYKTYP

3. OpraHennsbl, yyacTteyrowme B buocuHtese | Pubocomol, 3MMC

BELLECTB

4, OpraHennbl,  y4acteywowue  B| MuUTOXOHAPWUU, NAACTUADI
3HepronpounsBoACTBe (pacTUTeNbHbIE KNETKN)

5. OpraHennsi, yyacTsylolmne B | /IM30COMbI, MEPOKCUCOMDI
nULLeBapeHnn, 3alMUTHbIX 7 B

06e3BperKMBAOLLMX PeaKLUAX

6. OpraHennbl, yyacTeywowme B HakonsieHuu | Annapat lonbaxu, 3MC
W TPpaHCMopTe BeLLecTB




060/104YKa }XUBOTHOU KNETKMU - NAa3mMmoieMma

Xnmmnyeckmm coctaB memopaHbl

* Jlunuabl (bochonmnmnabl u xonectepon)
* benku
* YrneBopbl, CBA3aHHble C benkamu u aMnnagamm.

B 1972 r. CuHrep n HwukorncoH
npegnoxunu «XKUWAKOCTHO-

MO3anU4iHYHO MOAeJib»

CTpOoeHus MeMbpaHbI: 4
«berkoBble MOSIEKYbI NiaBatoT B
XNOKOM bucnoe nMnuaos,
obpasys B HeM Kak Obl
CBOEObpa3sHyo MO3anKy».




Phospholipid

A 00000
* rO/IOBKMU - NONAPHOM
3apAXKEHHOU .
(3ap )U -— Tail
rmapodunbHoOuU
(pacTBOpPMMON B BOAE), QOOOO-—Head
$OCPOIIHIIIIT
- JCTATORK
* XBOCTa HenonﬂpHoro FTtI*{:}{:‘tIi{:};‘}I{-I{:}I_I I;I{:‘JI{:}TLI
(He3apAXKeHHOoro) FOJIOBKA e ——
rugpodobHoro
(HepacTBOpPUMOTO B ( N
BO .ﬂ.e ) . “KIIPHEBIE RIICJOTEI

XBOCT {




benku

* [loBepXHOCTHbIE AN Nepudepuyeckme: BHyTPEHHUE U
Hapy*KHblEe;

* [lonyuHTerpasnbHble (NONYNOrpyXeHHbIe);

* KWHTerpanbHble (TpaHCcMeMbpaHHble, CKBO3HbIe).

MnhasmaTnueckaa membpaHa

1. h"nMKokanmkc

2.2nemeHTapHaA
buonormnyeckasn
MembpaHa

3.MoamembpaHHbIN
KOMMNJIEeKC




HagmemOpaHHbIM KOMIMMEKC Ha3bIBAETCH 2JTUKOKaJIUKCOM.

B ero coctaB BXoOqaT:

* nepudepunyeckmne benkn memopaHsil,
° yrneBoAHble YaCcTu MIUMKONUMNUAOOB (coeanHeHna NUNUAos C
yrnesogamm) N MMNKONPOTENHOB (coeanHeHna 6enkos ¢ yrresogamn).

W
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CBounctBa membpaH

DYHKUUU KNEeTOUHbIX membpaH

Bce membpaHbl 3aMKHYTbI
CaMu Ha cebs.
[lha3maTunyeckas
MmembpaHa obnapaet
MaJION BA3KOCTbIO,
MembpaHa o4yeHb
ANHaMUYHaA
[lhasmatnyeckue
MeMbpaHbl CNOCOOHbI K
CaMOODOHOBANEHMUIO.
KnetoyHble membpaHbl
obnapator
nsbuparenbHomn
NPOHULLAEMOCTbIO

MeMbpaHbl KNeToK Bceraa
OTrPaHMUYUBAIOT NONOCTU NN
Y4aCTKU, OTAeNAa cogepkmmoe
TAaKMX NOJIOCTEN OT OKPYKAOLLEN UX
cpeabl;

PEryanpyroT 0OMeH MeXKAay KNeTKOM
n cpenou;

ABNAKOTCA OCMOTUYECKUM
bapbepom;

BbINOJIHAKOT TPAHCNOPTHYIO
$YyHKUMIO;

BbIMO/IHAIOT CTPYKTYPHYIO PYHKLMIO
bepMEeHTATUBHYIO

pPeLenToOpPHYO

NPMHUMaET y4yacTne B 06pa3oBaHmM
MEKKNETOYHbIX KOHTAKTOB.




TpaHcnopT

[Tna3amaTtnyeckast MembpaHa ABNAETCA NONYNPOHMNLIAEMOMN.

TpaHcnopT BewecTB obecne4ynBaer:

* nogaepkaHue romeocTasa

* MOCTYMNNEHNE BELLECTB B KNETKY (3HAOLMNTO3)
* BblBEEHNE BELLECTB U3 KNETKN (3K30LNTO3)
* CO34aHMe NOHHOrOo rpagmeHTa.



TpaHcnopm 4epe3 membpaHy

A
NMaccuBHbIN AKTUBHbIN
1. 6es 3atpat sHeprum ATO 1. c 3aTpaTol aHeprum ATP
2. NO rpagneHTy KOHLEHTpaL MK 2. NPOTUB rpaaneHTa
KOHUEHTpaLnm
Buobil:
Buoei:
= OCMOC V)
- BE3UKYNSIPHbIN TPAaHCNOPT:
- npocTan andeysus $barounTos, NMHOLMTOS
- obneryeHHas anopedysus - C yyactnem 6enKos
nepeHocymkos — Na/K-Hacoc




Cxema mpaHcnopma eewecme Yyepes
memOpaHy

Tpancnoprupyemas
MOJIeKyJia

R £

TpancnopTHLIA

ANeKTPOXUMHHELCKH
rpajyenT

WV WV (2
[NpocTtan Ob6neruexHan
nuddy3un mibdysua

l s
IMaccuBHBLIN TPARHCTIOPT A KTUBHbLIA TPAHCIIOPT




Passive transport

Simple ditfusion Facilitated diffusion



Ocmoc — 310 npouecc anpdysun pacteoputens (Hanp., Boabl)

yepes nonynpoHnuaemyo membpaHy n3 meHee
KOHLIEHTPMPOBAHHOIO pacTBopa B bonee
KOHLUEHTPUPOBAHHbLIW pacTBOP.

BosHukatlollee naBneHme Ha MeMbpaHy Ha3biBaeTCH —
OCMOTUYECKUM.



N3o0TOHUUYECcKnn pacteop (pusmonornyueckum
pacrtsop, 0,85% NaCl)

Isotonic solution

[BewecTtBa B pactBope] = [ BewecTsa B KneTke] A% 1A

B n30TOHM4YeCKOM YyCNOBUU OTHOCUTESbHbIE
KOHLEHTpauuy pacteopa 1 pacTtBopuUTend Normal
paBHblI C 006enx CTOPOH MeMOpaHHI.

H,0 H,0
HeT HMKaKoro YncToro ABMXEHUS BOAbI;

MO3TOMY, HET HUKAKOro U3MEHEHUs B
pasmepe KNeTKu.

Flaccid

Knetok HaxoauTtca B HOpMaJlibHOM COCTOAHUN.



'MneptoHnuecknu pacreop (4% NacCl, 4% NaCl
[ BewecTs B p-pe ] > [ sBewecrs 8 # ]

Hypertonic solution

B runepToHM4YecKOM pacTBope BoAbl BbIXOAUT
N3 KNETKM N KNeTKa CHUMaeTCH

KIeTKa XXMBOTHbIX CMOpLUMBaAETCS (CXXUMaAETCs), a
pacTuTenbHas KreTka CTaHeT
NasmMosiM3npoBaHHOM.




[MNnoToHU4YecKuu pacrsop (AucTMaanpoBaHHas

BOAa) Hypotonic solution

D,I/ICTI/I.ﬂnMpOBaHHaﬂ BOoAa - BOAd 4YTO MHOIme NpUMECEN
vyaoandaetcd 4yepe3 AUCTUMNALINA.

[ Bewects B p-pe ] <[ Bewects B # ]

B runotoHmn4eckom okpyxaroLlen cpeae sBoga BXoauT B
KNEeTKY N BbINYKNOCTU KIETKN.

KI1eTKa XXMBOTHbIX MOXeT pasopsaTtbces (lysis), ogHako, H,0
pacTuUTenbHasa KneTka, y KOTOpon eCTb KIeToYHas
CTEHKa, YTObbI 3aWMNTUTb E€ro, CTAHET OMyXLUEMN.

LinTonus npoucxoaut, koraa KneTka

rionaeTcs U3-3a OCMOTUYECKOIO

paBHOBECKS!, KOTOPOE BbI3BASIO MMLLHIO

BOAY, YTOObI ABUraTbCH B KIETKY,. Turgid (normal)


http://en.wikipedia.org/wiki/Water
http://en.wikipedia.org/wiki/Impurity
http://en.wikipedia.org/wiki/Distillation

'emosiu3 — YacTHbIN criy4yan UMTONN3a, XapakTepHbIn 4Ns 3pUTPOLUTOB

[leMoHCTpauna remonusa
B Npobupke



M30TOHHYCCKUN FuneproHHyecKkum FUNOTOHUYECKUNA
pactBop NaCl pacrsop NaCl pacreop NaCl

(0,9%) (>0,9%) (< 0,9%)



fMnepToHMYecKuin N30oTOHUUEeCKui FMnoToHuuyeckuit
pacTeop pacTtBop pacTtBop
XapaKtepucrtuka pacrtsopa KoHueHTpauus conen B pacteope [ KoHUeHTpaumna conen B pacTBope KoHueHTpauua coneit B pacteope
Bbllle, KOHLEHTpaUMW cosie B|paBHa  KOHUEHTpauum conei B HU}Xe, KOHLEeHTpauuu coneii B
KNeTke. KNeTke. KneTtKe.
HanpasneHue gsuxXeHusa soapbl M3 KneTkun He nameHsaetca B knetky
Mpoucxoaawmii npouecc Oerngpatayma 0O6e3BoXKmnBaHUe | KneTka ocTaeTcs HEM3MEHHOM Mapataums, rmneprupaporauma
KNEeTKn KNETKU U ee « HabyxaHue»
Ha6nopgaemoe asneHue Mnasmonus, Typrop KNETOK HaxoauTca B Aennasmonums.
310 o06paTumblii  npougecc. |HoOpMasibHOM COCTOAHUK Mpu ANNTEeNIbHOM AEeNCTBUM

fiBneHue obpaTtHoe
nnasMonusy — A4ennasmonns.

pactBopa — umtoNM3 (paspylieHue
noboi Knetku), remonus (YacTHbin
cnyyait uMTONU3a, NPU paspyLLUEHUM
3pUTPOLUTOB).

Oco6eHHOCTM Yy pacTUTeNbHbIX |B pactTutenbHom Knetke|Typrop  Knetok  HaxoauTca  B|Typrop KNeTKu npm aTom
KNeToK OTMEYaeTcs TObKO cKaThe [HopmasbHOM COCTOAHUM BOCCTaHaB/IMBaeTCA.
uUMTONNA3Mbl, HO popma KAeTKu
He MeHseTca, T.K. UmeeTcs
KJeToYyHanA CTeHKa.
Oco6eHHOCTM Yy  KMBOTHbIX|KneTka He wmeeT KecTKow|Typrop  KAeTOK  Haxogutca B MpoeTr cHayana BOCCTAHOBJIEHUE
KNeToK KNETOYHON  CTEHKWM, MO3TOMY [HOpMasbHOM COCTOAHUM Typropa, a 3Tem 3a  cueT
npoucxoamt Aedbopmaums runepruaparauum Habnunpaetca
KNEeTKU HabyxaHue U paspylueHue KNeTKM -

uuTONU3,

Mpumep pacteopa

MnepToHnyeckuit pacteop NaCl
— 6onee 0,9%

0,9% p-p NaCl n3oToHUYeCKNN
pacTBop uau ¢ous p-p

AUCTUNNNPOBAHHAA BOAA

MepauuMHCKOe 3HauyeHue:

o NOBA3KU NPU THOUHbIX
paHax,

o cnabutenbHble KIU3MbI,

o npu rMNepToOHUK.

o oTeKax

o ncnonb3yetcsa npu
KpoBonotepsx,

o MHTOKCUKaLMAX pa3sHOM
aTuonorum,

o npu 06e380KMBaHUN pa3HO

npuuunHbl (pBOTA, ANapes,
oxoru).
o) Ona passeaeHusn

NeKapCTBEHHbIX BELWEeCTB Npu

B/8 u B/Mm BBegeHum.

B 6onblwiom o6beme n ocobeHHO B/B nX
MCNONb30BaTb He/b3A — T.K. 3TO MOXeT
NPUBECTU K MN3UCY KNETOK.

O

UHoraa pacreopsaAtoT
JNIeKapCcTBEHHble npenaparbl ANA
BHYTPMMbILLUEYHbIX UHbEKL M.
Ucnonb3yloT ana passeaeHus
NUTaTe/IbHbIX BeLLecTs Npu
peKTanbHOM BBeAEHWUU, ANA
yAy4lleHUA BcacbiBaHUA.




C yyactmem 6enKoB NepeHoCcYNKoB
— Na/K-Hacoc




TpaHcnopT MakpoMoneKkyn (6enkoB, HYKNEUHOBbLIX KUCHOT,
nonvcaxapuaos, NMNonpoTenaHbIX KOMMMEKCOoB U Ap.) CKBO3b KNETOYHbIE
MeMOpaHbl MPOXOANT NOCPEACTBOM BE3UKYNSIPHOIO nepeHoca. T.e. B
cocTaBe creuuarnbHbiX My3blpbKOB — BE3UKYI.

Takon Be3nKynsapHbIA NepeHoc MOXHO pasaenuTb Ha ABa BMAa:

¢ 3K30LMUTO3 - NepemMelLleHne U3 KNeTkn MakpoMoneKynspHbIX
NPOAYKTOB,

* 1 3HAOUMUTO3 - NMOrNOLLEHNE KNETKON MaKpOMOEKYIT.

OHOOUMTO3 pa3gendrT Ha:

bacteriun._:vjreceptors
* MUHOLMTOS - 3aXBAT KNETOYHOM = ggoe
dg0C SIS
NOBEPXHOCTLIO XWUAKOCTU C Py
coaepXaLlMMnUCH B Hel

lysosome

phagolysosomes
BeLlecTBaMMu.
* (paroumnTos - 3axBaT U NOrMoLeHNE

% N
KNEeTKOW KpYNHbIX YacTul (MHoraa oo debris

Oake KNeToK Unu nux yacren). exocytosis







MUTOXOHAPMA

* XpaHeHue reHeTU4YeCcKomn MHPopmaLmn.
* [lepenaya reHeTUYECKOMN MHOPMALNN.
* Peanmsauunsa reHeTU4ECKON MHPOPMaLUW.



ApepHou 060104KHN
(kapnonembl),

AAEepPHOro cokKa (nnu
Kapuonnasmbl),

AAPbLILKA U

XpomaTuHa.

Xumunueckmu cocras
XpomaTuHa (xpomocom)

40% - OHK,
60% - 6enKos




Ob6MmeH BeLLecTB U SHepPrmm

 Accmmunauua, AN NACTUYNECKUI ObMmeH,
aHabonusm

e lnccMmunauua, NN sSHEpreTUYecKuu,
KaTabonmsm



CKOpoOCTb peaKuumn 3aBUCUT OT MHOIUX
daKTopOB:

- TemnepaTtypbl,
- NaBneHus,

- BO3AENCTBUNA SNEKTPUNYECTBa,
VAbTPaPUNONETOBbLIX U PEHTIEHOBCKUX
NIy4en,

- OT KOHLUEHTPaLUMM peareHToB u T.A.



CsoiicTBa pepMeHTaTUBHOrO KaTaans3a

* ype3Bbl4alHO BbICOKAA U3OUpPaTENbHOCTb

* ype3Bbl4alHO BbICOKAA CKOPOCTb

OnTumanbHana TemnepaTtypa 4NAa AeNCTBUA
bEPMEHTOB Y TEMJIOKPOBHbIX }KUBOTHbIX

37-40 °C.



Cnacubo 3a 8BHUMQHUE



