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2. HemeMOpaHHbBIC OpraHONAbI
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4. KIIeTKH IpOKapuOT U 3YKAPUOT



s Opranongamu (opraHejsiaMm) Ha3bIBatOT
ITIOCTOSIHHBIE KOMIIOHEHTBI KJIETKH,
BBIITOJIHSIOIINE B HEW KOHKPETHBIC (PYHKIIUU U
00€CIIeYnBarOIIME OCYIIECTBICHUE IIPOIIECCOB
M CBOMCTB, HCOOXOAUMBIX IS IOAACPKAHUS
€€ XKU3HEACIATEIbHOCTU.®
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Pub6ocoma

s Baxnenummn opranou
KUBOM KJIETKH C(hepruUueCKOM
WJIN CJIETKA OBAJIbHOU
dbopmsl, fuamerpom 100-200
AHI'CTPEM, COCTOSILIHNHN U3
OOJIBIIION M Maoi
CyOBEINHHUIL

s Copepxut pPHK(50-63%),
00pa3yloT €€ CTPYKTYPHBIN
Kapkac, U OelKu

s DyHKIMSA — CHHTE3 OeJIKa

pndocombl
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Cxema cTrpoeHus1 pudOCOMBI

1 — Manas cyoObeauHMIIA
2 — uPHK

3 — TPHK

4 — aMHUHOKHMCJIOTA

5 — Oorpmag
CyObeINHUIIA

6 — memOpaHa
YHIO0IIJIA3MATHYECKOU
CETHU

'] — cUHTE3UpyeMasl
ITOJIUIICIITUTHAS LIETIb.




PubocoMbI \ 3"C

[ CBo0OoOaHBIC NPUKPeENJIeHHbIE J

CBsizaHbl
donbwnmu cybbeanHnuam
C Hapy>XHOM NOBEPXHOCTbLIO
Mem6pan 3lC
DYyHKLMA: CUHTE3 berkKa,
KOTOpPbIN
NMOCTyrnaeT B KOMIMJEKC
NonbpoXxu, a
3aTeM ceKpeTupyeTtcs
KITeTKOMN

HaxoasTtcs

B LUuTonnasme

PYHKUMA: CUHTE3
Oenka

AN COO6CTBEHHbIX

HYXA, KIeTKN




/ Pubdocomsbl \

[ JYKPHOTHIECKHE } [ MPOKAPUOTHYECKHUE J
LBXO,IJ,VIT 4 monekynbl pPHK 1 Bxoout 3 monekynbl pPHK n
okono 100 monekyn 6erka okono 55 monekyn 6erka
RKOHCTaHTa cegumeHTaunum RKOHCTaHTa cegnmeHTauum
uenoun pubocomsbl -80S uenoun pubocomsbl -70S

S — koHcmaHma, xapakmepus3yrouiasi ckopocms ceduUMeHmayuu (ocaxdeHusl)
8 ueHmpoagyee. Yem 6onbuwe Yucsio S, mem ebiwe ckopocms ceduMeHmauuu




Bo Bpemsa buocuHTesa 6enka pubocomMbl MOryT «pabdboTtaTtb» MO OAUHOYKE
Unmn oo bLeANHATLCA B KOMMNEKCbl. B Takux KomMmnsekcax oHU cBsi3aHbl ApPYr C
apyrom ogHou mornekyrnon nPHK
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Pudocompbl

‘ CxeMa moJIHCOMBI

Pudocoma

Mecmonaxoscdenue: nUTONIAZMA KJIeTKH, rpanyaapHas I1IC
Capoerue: NBe cyobeJUHHIbI - 00JbIIANA U MAJIAf, B COCTAB
KOTOPBIX BXoAAT MoJieryJabl pPHK u 6esikn

Dyukyuu: ocylecTB/IsAET CHHTE3 0e/IKOB

HA3G0



KJ1eTo4YHbIH HEeHTp.

OGHapy:keHbI B 1876 roay avapaom Benenom

Cmipoerue:
B cocTraB KJI€TOYHOI O EHTpa
"KHBOTHBIX
1 HU3IIHUX pacTeHul Bxoaur 2
EeHTPHOJIHN U HeHTpochepa. Y
Uuronnaswa | prLicHIMX pacTeHHi U rpudoB
IEHTPHOJIH OTCYTBYIOT.

Hnmunsﬁuomp ’ UerTpuonu

O6onouKa HNeTHH Aapo

— JIBe HeHTpHOIH
Dyrxyuu:
* IleHTp opranmu3anuu UTOCKeEJIETA
KJIeTKH;

* Y4vactue B popMHpPOBAHHUH
MHKPOTPYOOUYeK BepeTeHa Je1eHH,
o0ecrneYNBAIOIINX pPAcXoIeHHe
XPOMOCOM K MOJIOCAM KJIETKH.

HA3QO



"

Tpurv'ler
MMKPOT Py 60K

CocTouT 13 ABYX LIEHTpHOJIEH U IeHTpochepsl (YINIOTHEHHAS
nuroriasma). Kaxaas ieHTpHoIb MpeacTaBiIsseT COO0M MOJIBbIM IUIMH/IP,
00pa30BaHHBIN JICBATHIO TPUILIETAMH MUKPOTpYyOoUeK. IlenTpronu
00BbEIMHEHBI B MAPHI, I7I€ OHU PACIIOI0KEHBI O] MPSMBIM YIJIOM APYT K
npyry. LleHTpronu — caMOBOCIIPOU3BOAAIINE OPTAHOU Il [IATOILIA3MBIL. Y
BBICIIMX PACTCHUM [IECHTPUOINA OTCYTCTBYIOT

CI)yHKHI/II/IZ BXOOUT B COCTAB MUTOTHUYCCKOI'O allllapara KJICTKH
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KJ1eTOYHBIA LEHTP (LEeHTPOoCcoMA)
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MuUKpoTpyoOuYKH

m [lonbie HEpA3BETBICHHBIE MUIMHIAPBI JJTUHON
HECKOJIbKO MUKPOMETPOB, 1ruaMeTp 30HM,

CreHka MUKpOTPYOOUYEK TOCTPOCHA U3
CIIUPAJIBHO YJIOKEHHBIX CYOBhEIUHUIL OeiKa
TyOyJIMHa

DOyHKINU:

s OOpas3yroT HUTOCKENET KIETKHU;(IIpUIatoT
KJIETKE ONPEICIICHHYIO (PopMY)

m  SBISAIOTCA CTPYKTYPHBIM KOMIIOHEHTOM
PECHUYECK, )KI'YyTUKOB, Oa3ajibHbBIX TeJIEI] U
LICHTPUOJIEH;

s OOecneunBarOT pacxoXkAECHUE XPOMOCOM K
MOJIFOCaM KJIETKHU

MuxkpoTpyO0ouKu 0003HAUYCHBI
3€JICHBIM 1IBETOM




" SEE———
MukpoduiaMeHThI

m  COkpaTuMBbI€ SJIEMEHTHI
IIATOCKEIeTa, 00pa30BaHbl
HUTSIMU aKTHHA U APYTUX
COKpaTUTEIIbHBIX OCJIKOB

(HATH MHUO3WHA)

m Ydactue B (GOpMUPOBAHUHU
[IUTOCKEJIETA KIIETKH,
aMeOONITHOM JIBIDKEHUU U

Ap.

MukpoduaamMeHTbl OKpallleHbI B
KPAaCHBIN [[BET
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HYDROPHOBIC
SEGMENT OF
ALPHA-HELIX PROTEIN |
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CHOLESTEROL

m  JKHJKOCTHO-MO3au4Y€CKYI MOJIENb, I7I€ JIUIIUAHbBIC CIIOM MEMOpaHbI
IPOHMU3aHbI OEJIKOBEIMH MOJICKYJIaMU

m  00ECIEYMBAET PA3TPAHUYUTEIBHYIO (DYHKIIMIO O OTHOIIIEHHUIO K BHEITHEM
IUISL KJIETKU CPEE

m  BBINOJHSET TPAHCHOPTHYIO (PYHKITHIO




JHAOILIAZMATHYECCKAA CeTh

I'panyjsipHas (mepoxoBaras)

CCTh.
B Mecmonaxeodicoernue:

| B KJIETKAX, AKTHBHO CHHTe3H P YIOI[HX

CeKpeTOpPHbIe 0e/IkH (K/IeTKH MeYeHH,

MO KeJIYI0UHOM KeJie3bl)

Cmpoeriue:

* 3aMKHYTbIe MeMOPpaHbI €
PACOJIOKEHHbIMH HA HHUX
pHOOCOMAMM;

* MOJIOCTH, KAHAJbIbI, TPYOOUKM.

Dyrryuu:
*  CHHTe3 0eJIKOB U JIHIH/0B;

DIIEKTPOHHO-MUKPOCKOIIMIECKAT TPAaHCIIOPT BEIECTB
dororpadug. Yeemrierune 70000 pas

HA3G0
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JuaomiaazmMaruueckas cerb (IIIC)

CucteMa MeMOpaH,
00pa3yoIIMX KaHaJbla,
y3bIPbKH, LIUCTEPHBI,
TPpyOOUYKH

CoenuHeHa C
IJIa3MOJIEMMOU U SIJIEPHOU
MEMOpaHOM.

TpaHcnopT BEIIECTB B
KJICTKE

Paznenenue kieTku Ha
OTCEKU
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Kommiaexc I oapmkn

OGuapy:xeH B 1898 roay K. I'oabaxu pa— : Myssipuim

Mecmonaxeoacoernue: KieTku pa(:TeHﬂﬁ H ZKHBOTHbDIX
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orpaHmMueHHbie uouoﬁnnouu
TpyGouum

Dyrruuu:

Hakonuienue, «ynnakoBKa», BbIBeJeHHe

OPraHu4YeCKHX BellleCTB MPOAYKTOB CeKpelHu

CuHTe3 moJjucaxapujaoB U JHIHIOB

Oo0pa3oBaHue MeMOPAHHOT0 MaTe pHAJIA A
JIA3MAaJIeMMbI KJIeTKH HaBa0
Oo0pa3oBaHue JH30COM
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KoMmiuieke I'oabaxky (MJ1acTUHYATHIH

KOMILJIEKC)

y3bIPbKU m

[IUCTEPHBI

s OTO MEeMOpaHHas
CTPYKTYypa
3YKAPUOTHUECKOU
KJIETKH, B OCHOBHOM
peAHA3ZHAYCHHAS IS
BBIBEICHHUS BEIIECTB,
CHUHTE3UPOBAHHBIX B
SHA0ILIa3MaTHYECKOM
PETUKYITYME.
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Kamuiio Féﬂbz(mn
(7 nronst 1843 — 21 suBaps 1926)

m UTAJIbIHCKUU Bpay U
| Ty YUEHBIi, naypear
HoOeneBckoit npemMun
; ‘ 0 (PU3HOJIOTUHU U
!v
w . meauuuHe B 1906 rony
~ ”

(coBMeCTHO ¢ CaHTBATO
PamoHn-u-Kaxamnem).
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MeMOpaHHEBIE
Ty 3bIPbKHU
BEJINYUHOU 10 2
MKM

Y4acTBYIOT B
(hopMUpOBaHUH
MMUILEBAPUTEbHBIX
BAKYOJIEH,
pa3pylieHuun
KPYITHBIX MOJIEKYJI

KIICTKH



LleHTpaJbHasA BAKYOJIb

<corop

m [lokpriTa
TOHOIIJIACTOM —
MEMOpaHOU

m 3aIlloJIHEHA
KJICTOYHBIM COKOM

s Dopmupyercs npu
yuactuu JIIC




" EEEN———
IInmeBapuTeabHast BAKYOJIb
KUBOTHOU KJICTKH

l s Colepxur
JIATUYECKHUE
(pacCIICIISIOIIMEC )
(bepMEHTHI U
MUIIEBbIC YACTHULIBI

31eCh UIET
BHYTPHUKJICTOYHOE
MUIIEBAPCHUE
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BoiaeauTeabHass BaKyoJIb
IPOCTEHIINX

m Cozepxar Bony u
PACTBOPEHHBIE B HEU
IIPOJYKTHI META00IM3MA.

m OyHKIMA —
OCMOPETYJIISLINS,
yIAJICHUE KUIKUX

¢ IPOAYKTOB ME€Ta00JIM3Ma.




[leymemopanmvie opeanouodsl

MONEKYJIbl
ATO-CUHTETA3bI

MEXMEBPAHHOE
NPOCTPAHCTBO

MATPUKC

BHYTPEHSAS MEMBPAHA

nnacTWas) MATOXOHDDHb



VIt DRop UL

dopma: HUTeBUOHas, NaNoYKoBUAHas, LLapoBuaHas, YalwleBuaHas n apyrue.
Konnuyecmeo: or 10 100 Thic.(B 3aBUCUMOCTU OT aKTUBHOCTMU KIETKU)
CmpoeHue: okpyxeHa BOWHOM MeMOpaHoON: HapyXXHas - rnaakasi, BHYyTPeHHSS

oOpa3yeT MHOroYMCNeHHbIe CKNaaK1U — KpUCTbl. BHYyTpeHHee NpoCcTpaHCTBO
3arnoJyIHEHO rOMOreHHbIM BelweCcTBOM — MaTPUKCOM. B MUTOXOHApUAX nmeeTcA
coocTtBeHHasa [HK (konbueBas), cneundunyeckne PHK, TPHK, pubocombil.

(npokapuoTU4eckoro Tuna), ocyLwecTensowme 6MOCUHTE3 COOCTBEHHbIX OenKoB.

MONTEKY /bl
ATO-CUHTETA3bI

MEXMEBPAHHOE
prHKu us. NPOCTPAHCTBO

1. KucnopopgHoe pacuiensieHue
yrneBoaoB, aMUHOKUCIIOT,
MULEPUHA U XUPHBIX  ersocow
KMCNOT C OOpa3oBaHUEM  rpaiym
ATO

2. CUHTe3 MUTOXOHAPUANbHbIX

O6enkoB

MATPUKC

BHYTPEHASA MEMBPAHA

HAPYXHAS
JHK  MEMBPAHA



Ynucno MUTOXOHAPUN MOXeT
ObICTPO yBeNMYMBaTbLCA NyTeM
deneHunsn, 4yTo oO6ycnoBneHo
Hanun4yuem monekynol [1HK B
MUX cocTasBe.

MuTtoxoHapus — 3To
NnorylyaBTOHOMHbIU opraHovg

Ha BHyTpeHHen NoBepXHOCTHU
BHYTPeHHEU MeMOpaHbI
MUTOXOHAPUN PaBHOMEPHO
pacnonoXxeHbl rpuboBUaHbLIE
YyacTuubl, KOTOpPbIe
npeacTaBnsAlOT cobon
cepmeHT ATD-CUHTETAa3Y,
KaTarim3mpyroLiyro
obpaszoBaHue ATO.
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[lr1ac Nnuodbl

JlerikonnacTbl



X[0POM[1aCmbl

CTposHue XoponacTa : 1 —muna kona cTRomel [fpaT), 2
—EH3 WHAR MeMBpaHa, 3 —TIakonA, rpaHbl 4 —

EHYTPSHHAR MeMO[aHa,

Pa3smep 5-10MKmMm-anuHa; 2-4MKM —
LuMpuHa; 1-3 MKM - TONLwnHa
dopma OBOSAKOBbLINYKOM JINH3bI

HapyxHaa membpaHa rnagkas,
BHYTPEHHAA UMEET CKIiagyaTyto
CTPYKTYpPY (B BuAe namesns u
Tunakonaos); Tunakonabl MoryT
cobunpaTtbCAa B CTOMOYKM — rpaHbl.
Xnopoduns cocpeaoTOYEH,
rmaBHbIM 0Dpasom, B TUnakomngax
rpaH.

BHYTPEHHSASA cpeda X1oponnacToB
— ctpoma —coagepxut AHK, PHK n
pnBOCOMbI MPOKaPUOTUYECKOrO
TUNa, a Takke 6enku, nMnuasbl,
yrnesodbl, epmeHTbl, ATD

[MnacTnabl cCNocoOHbI K
aBTOHOMHOMY [ESIEHMIO




XIIODONIaC bl

Xnopoahusis1 — OCHOBHOM NMUIrMEHT,
CBsi3aH C rnooynspHbIMU Gernkamu

B 6eNKOBO-NMUIrMEeHTHbIe KOMIMJEKChl,
pacnosrioXeHHble Mo Hapy>XHOM
CTOpPOHEe MeMOpaHbl TUNAaKOUAOB rpaH.

KapomuHouObI — pononHuUTenbHbIe
NMUrMeHTbl, HaxoAATCcA B NMUNUOHOM
cnoe MmeMbpaHbl, rae OHU He BUOHbI,
T.K. pacCTBOpEeHbI B XXupax.

Mo oKkoOHYaHUM XN3HEHHOro LuukKna
xrnopodunn paspywiaercs (06bIYHO
C U3MEeHeHUueM AN1HbI CBeTOBOro AHA
W NOHMXeHneM TemnepaTypbl), YacTb

XJioponsacToB npeBpaliaeTcs B
XpoMonnacThbl - 3efieHble JIMCTbA U
nnoabl KpacHeKT UMK XenTeloT,
- nocrne 4yero onagator




"
OyHKUYUA Xopornacmos:;

MembpaHbl
B Hux npoucxodum (pOmOCUHme&' TUNakongos (rpaHb|)
Ha MembpaHax musiaKkouodoe 2paH il
rnpoxodssim ceemoeskie peakyuu,
8 cmpomMe - MeMHOo8bIe peakyuu

- (pukcayus yanepoda)

[paHbI

JTamennbl cTpoMbl
(coeamHAT BCE rpaHsbl
B €VHYI0 CUCTEMY)
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XpomonnacThl

Xpomornsiacmesl COCPeaoTOYEeHbl B LUTOMNMa3Me KrneTok
CO3peBLUUX NSI0AO0B, IMCTLEB PACTEHUU, KOPHENI040B U
npuaarT UM noaobarLyr oKpacky. XpomMonnacThbl
o0pa3yrTca U3 nenkKonnacToBs, IMOO XrIoponnacToB.
XpomMonnacTbl UMEKT OKPaCKy OT XeJFiToro 0 opaHXXeBoro n3-
3a TOro, YTO HakKanIMBaKT NUIMEHTbl KapoTUHOMAbI. TakXke Kak
Uy NIeMKONnsiactoB BHYTPEHHAA MeMOpaHa He pa3Buta. Dopma
XPOMOMNacToB MOXeT ObITb CaMOU pa3HOOOpPa3HOU: OT
chepunyeckon (KapoTuHOMAbI OTKNaAbLIBaOTCA B BUae
XUPOBbIX Kanesib) 4O MHOrorpaHHoOu (MUrMeHTbI
OTKNaAbIBalOTCA B BUAe Kpuctansos).
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OyHKLUA XDOMONACTIOS, Qe

1. MpuaaloT nenecTkam LBETKOB OKpacKy, NpuBreKaTenbHYyo Ons
HaceKOMbIX-ONbINIUTEeNeMn;

2. MpuBneyeHne NTUL U APYrUX XUBOTHLIX K Nsiogam Ans ux
pacnpocTpaHeHus




K | JlenkonnacTbl
Rl

¥ — BecuBeTHbIE NlacTuabl, pacrnonararoLmecs B
HEeOKpaLLEHHbIX YacCTsX pacTeEHUN: B CTEDONSIX, KOPHAX, TyKOBULAX U
ap. OcHoBHas PyHKLMA NEMNKONNACTOB — HAKOMNMEHNEe 3anacHbIX
BELLECTB, NO3TOMY Y HUX cnabo pa3BunTa BHYTPEHHAS MeMOpaHa,
OHa NoYTK He obpasyeT Tunakonaos. Halle Bcero B nemkonnacrax
HaKannealtTCA 3epHa BTOPUYHOIO Kpaxmana, Takme nnactuibl
Ha3blBalOTCA amunonnacrtamu. B HUX MOryT Takke OTKnaablBaTbCH
Macna (anavonnacTbl) U NpocTble 6ernkn (npotenHonnacTel). Popma
NenkKonnacTtoB HENOCTOAHHA U 3aBUCUT OT BMAA HaKannmBaeMblx
BewwecTB. JlemkonnacTbl MOryT o6pa3oBbIBaTbCS M3 XS10pPONacToB
Npu 3HAYNTENBHOM CHUXEHUN NMHTEHCUBHOCTU OCBELLEHMNA.
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I
— pornacra - [1J1aCTH/IBI

s [lo okpacke u
BBITTOJIHAEMOU
(YHKIAH
BBIJICJISAIOT TPH
OCHOBHBbIX THIIA
MJIACTHL;

- XpOMOIJIACTHI,
-XJIOPOTUIACTHI.

Conepxar JIHK u
PHK.

@

Crartonur



Y Bogopocnen pyHKUMM nnacTug BbinonHsaeT XpomaTtodop.
OH coaepXnUT NUrMeHTbl hOTOCUHTE3A, U B HEM Xe
HaKansimBaloTCsl BelwecTBa 3anaca. Xpomatocop MOXeT MMeTb
camyro pa3HoobOpa3Hyr popmMy: cnMpanbHyH, 3Be3a4aTyHo,
yaweBUOHYHO U T.N.



[Tpn HEKOTOPBLIX OOCTOATENBLCTBAX
nracTuabl pasBmMBaloTCS
HEHOPMaSIbHO. Y pacTeHMN BbIPOCLLNX
B TEMHOTE, NMUCTbA U MONnoAble cTednu
CUITbHO BbITAHYTbI U UMEKOT BriegHo-
KEeNTY0 OKpacky. Takme pacTeHus
Ha3bIBaOT STUONMPOBaHHbLIMK. BMecTo
O0ObIYHbIX NacTua y HUX pa3BuBaloTCH
aTMonnacTbl, Menkne dbecuBeTHbIE
nnactuabl co cnabo passmuTon
BHYTPEHHEN MeMbpaHon, KoTopas
obpasyeT o4HO NI HECKOSBbKO
nponamennapHbIX Tenew (CKonmneHnn
TpyOyaTbix MemMbpaH).



dopmnpoBaHue nnacTug
HapyLlaeTca u npu
HegocTaTke OAOCTYMHOro
Xenesa B rnoyse. B aTom
cllyyae NUCTbA Takxe
NMetoT DneaHo-XenTbIn
OTTEHOK. OTO ABNEHue
Ha3bIBAETCS XJIOPO30M,
OHO CBA3aHO C
HapyLleHNUsaMN npouecca
CUHTE3a xnopodwunna
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dopma sgpa yawe Bcero N
LIapoBUAHaA Unm
annuncoupanbHas, pexe
NINH3000pa3Has unu
BepeTeHoOBUAHas.
Pa3mMep sagpa oyeHb
U3MEH4YUB 1 3aBUCUT OT
BuMaa opraHu3ma, a TaKkxe
OT BO3pacTa U COCTOSIHUA
KINeTKu.

OBbonoyka /gpa

— BryTpeHHAn
membpana

HapyxHan
membpada

Bbidesisgsrom mpu cocmosiHUs1 aopa:

1. pensiweecs A4po, BbinosiHALLWee (hyHKUUIO nepegayn HacneacTtBeHHON
MHOPMaALIMUN OT KNETKU K KIeTKe;

2. AApo, CMHTe3upyrLee (peaynnukauuns) HacneacTBeHHbIN MaTepuan —
AHK (aTo cocTosiHMe xapakTepHO AnA saep B MPOMexyTKax Mmexay
AeNeHNsAMNn);

3. pabouee AOpPO KUBbLIX HeAENALWMXCS KNETOK, BbiNonHsowee pyHKLUUIO
ynpaBreHUs XXU3HeaesATeNbHOCTbIO KIeTKMU.



B aope pasnuyalor:

ANEepPHYH 00O0SOUKY;

XpOMaTUH (XpOMOCOMBI);

OAHO-ABa, MHOrAAa HECKONbLKO AApPbILLEK;
AOEepPHbIN COK.

BhOWON =

Aoeprulii cox

EHGmHAA MaMGpana - MpeacraBsnsieT cobom
BHYTpeHHAA mMemMmbpaHa

; OeCcCTpPYKTYpPHYHO Maccy,
Onun3Kylo K rmanonsiasme

Aapsiwko
Kapuonnasma uuTonmna3mbil.
I eTepoxXpoMaTHH h d)yH KUuUsA— ocyulecTBreHue
TYPOMANTHI ; B3aUMOCBSA3U i4epPHbIX

CTPYKTYp (XpomaTuHa n

PH60COMBI <O°
AOPbILKA)



" S
Aodepras obonouxa

OHa cocToMT U3 ABYX MeMOpaH, pa3aerieHHbIX 0eCCTPYKTYPHbLIM MaTPUKCOM,
cXoAHbIM ¢ maTpukcom KaHanosB JlC. HapyxHasa membpaHa asgepHoun
000NM0YKN HENOoCpPeaACTBEHHO CBA3aHa C KaHaramMu aHAoMnfIa3mMmaTu4ecKkom ceTu.
NoBepxXHOCTb ee NoKpbITa pubocoMamMu, CoaepXXUT cBoeobpa3Hbie CTPYKTYPbI
— AAAepHble Nops.bl.

AOEPHAR OBOJIOYKA

el
BHELUHAS BHYTPEHHAS
AOEPHAA ANEPHARA
MEMEPAHA  MEMEPAHA

J

PYHKUUMA:
*KOHTPONMPYET 06MeH e B
BeLUeCTB Mexay SApoM U
uutonnasmon. U3 aagepHoro
COKa B rmanonnasmy
NpPOXoaAT MakKpOMOSeKyrbl, B
TOM YUCIe npeawecTBeHHUKH
pubocom, n ocywiecTBnaeTcs
TpaHcnopT 6enkoB B
obpaTHOM HanpaBrieHUU
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NAMIMHA

MEMBPAHA 3P

NoNQCTE3P

AOEPHARA NOPA




" SEEN———
Aopviuuxu

Pa3Mepbl U YUCI10 nx 6onee unu meHee NOCTOSIHHbLI AN O4HOro BuAaa.
dopmMa agpbiwKa WapoBUAHas, rpaH1Lbl HEOTYETNUBLI, TaK Kak
AOPbIWKN He OKPY>XeHbl MeMOpaHOU U HAXOAATCA B HeNocpeacTBeHHOM
KOHTaKTe C AAepPHbIM COKOM. AQpbILWKN OOHapYXXMBaKTCA NULLb B
HeaensweMmcs aape, a npyu geneHnun aapa ucyesator.

CtpoeHue: oHu coctosAT U3 6enka u pPHK. O6pa3syeTcs Ha BTOPUYHOM
nepeTaxke AAPbLILLKOBOU XPOMOCOMbI

PyHKUUA:

PdopmMmupoBaHue nornoBuHoK pudbocom ns pPHK (cy6beamHuy) n 6enka.
CybbeanHuubl pubocom Yyepes Nopbl B AAepHON 000MnoYKe BbIXOAAT B
LuuTonnasmMy M oo6LeaAUHAKTCA B pUOOCOMDI




XpoMaTuH,

MNMpenctaBnsaet cobon monekynbl OHK,
CBfi3aHHble ¢ 6benkamun — rmcroHamu. OH
aBnsaeTca (popMoun cyLecTBOBaHUA
reHeTU4ecKoro matepuvana B
HeaensLWwnxXcs KrneTkax

B npouecce geneHus knetkm JHK
cnupanunisyeTcs U XpoMmaTuHOBbLIE
CTPYKTYpPbl 0Opa3yrOT XpPOMOCOMbI

(oT rpey. xpoma — uBeT, cOMa — Teno).

XpOMOCOMbI — MNOCTOAHHbIE
KOMMOHEHTHbI A4pa KneTkn, UMeloLLyo
ocobylo opraHusauumio,
dyHKUMOHaNbHYIO U
Mopdonoruyeckyro cneLunpuyHoCTb,
CNOCOOHbIe K CaMOBOCNPOU3BEAEHUIO U
COXpaHeHWI0 CBOMCTB Ha NPOTAXeHUU
BCero oHToreHesa

Xpomocoma
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XPOMOCOMBI

s Opra"oupl sapa
3YKaApUOT, KaxK1as
XpoMocoMa 00pa3oBaHa
ogHon Mmozaekynou JJHK u
MOJIEKYJIaMH O€JIKOB

m Hocureau reHeTudyeckomn
MH(pOpMaLIUH




"
Jdykapuotunyeckaa AHK HyK]l €0COMd

obmaTbIiBaeT 6ernkoBble

YacTuLbl — FTMCTOHbI, AR
pacnonaralpoLimecs BAonb |
OHK 4yepe3 onpenenéHHble : : :
WHTepBanbl, o6pa3ys { NAN
XPOMaTUH — BOJIOKHa, U3 P\AWV 2\
KOTOPbIX COCTOAT QY NN W
XpomMocoMbl. Komnnekchbi ,4—"
yuyacTkoB [JHK v ructoHoB ¢ ',..‘1 -
Ha3bIBalOTCH HYKIIeOCOMaMMm. A\ NS g

Hykneocombl ynopsigoyeHbl N\ N —
B MPOCTPAHCTBE, 3a CYET 4ero l ! L™ fnpo us 8 meataes

AoCTUraeTcs nroTHas
ynakoBka JHK B xpomocowme.

Xpomocombi eriepabie bbiriu 0bHapyXeHbl
B, ®nemuHaom u 3.Cmpacbypzepom
8 80-x 22.XIXe



Cmpoenue Xpomocomul

A

o

LleHTpoMepa,
CnupanbHO 3aKpy4yeHHas
HuTb OHK,

Xpomatunga

BTopunyHaa nepetsaxka

Tunwvt xpomocom

@ @ @
1. MeTaueHTpunyeckue
(paBHOMNEYME)
2. CyOmeTaueHTpuyeckue
(ymepeHHO HepaBHoOMNse4YMne)
3. AKpoueHTpuyeckue
(pe3ko HepaBHONME4YUeE



. ByHKI/;MM XPOMOCOM

XpomaTtuHoBble cTpykTypbl — Hocutenun AHK. OHK coctout us
y4aCTKOB- reHOB, HeCyLMX HacneaCTBEHHYO MHJpopMaLmio K
nepenarolmxca ot NpeakoB K NOTOMKaM Yepes NosnoBbie KNeTKN.
COBOKYMNHOCTb XPOMOCOM, a crnegoBaTtesibHO, U FTeHOB MOJI0BbIX
KIETOK poauTenen nepegaerca geTam, 4to obecrnevnsaer
YCTOMYNBOCTb MPU3HAKOB, XapaKkTepHbIX A4 AaHHOro Buaa

B xpomocomax cuHteampytotca JHK, PHK, 4yto cnyxur

HeobxoanmbiM dbakTOpPOM nepeaayn HacrneacTBeEHHOM MHAOpPMaLINK
nNpu OENEHNN KINETOK N MOCTPOEHUN MoneKkyn benka
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XpoMoCcOoMbI XOpOLLO BUAUMBbI B CBETOBOM
MUKpPOCKON BO BpeMsi MuTo3a. [ns KneTok
Ka)xgoro Buaa xapaktepHo NoCTOsiIHHOe YUCho
XpPOMOCOM onpeaesrieHHON BeNMMYUHbI U (pOpPMbI.
COBOKYNHOCTb XpPOMOCOM Ha3blBaeTcs
XPOMOCOMHbIM Habopom. Bce opraHnsmbl
ofiHOro BuAga MMerT oANHaKOBOE YMCIIO
XPOMOCOM.

Tak, y MArkoun nweHuubl ux 42, y KyKypy3bl —
20, y kopoBbl — 60, y Kypuubl — 78, a 'y
nso40BOMN MYLWKN apo3odunbl -8.

XpomMoCOMHbLIN Habop

XpomMocoMHbIe Habopbl akcornoTnsa (a) n Buku (6.
yerioBeka
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Bemomuure:

1. YT0 HasbIBaeTCcsA KAPpUOTUNOM?

2. Kakue ecTb TUNbI KINEeTOK B XKNBOM OpraHu3me?
3. TomMonornyHblie XpOMOCOMbI — 3TO---?

4. OvnnongHbIn HAbOP XPOMOCOM - ...?

5. [AnA Kaknx KNeToK OH XapaKTepeH?

6. lannougHbIN HaboOp XPOMOCOM - ...?

7. [Ons Kakux KreTokK OH XxapaktepeH?
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KIIETKA U KIIETOYHbIE OPrAHENIbI

[ ES—————
Qe

MukpoTpy6ouku
O0pa3sosaHue uumockenema

&

Knerounas mem6pana

MPaNCNopm eOUecMa &/u3 KnNemxu,
3AWUMa, PeUenyus

Uenrpuonu %

Yuacmue e denenuu xnemxu

Mapgkas 3HQONNasMoTHUYeCcKan ceTh
CUHMe3 NuUNudoe u yaneeodoa

XPAHEHUE U peanusauus
Hacredcmeennol ungopMayuu
MuTtoxoHapus
Cunmes AT®
LWWepoxoBaran i r
aHgonnasmaruyeckan oMnAnexc I onbaxn

cete

Cunmes 6enxoe




KVUBOTHAR KNETKA |

V UeHTpmonu Uuronnaamarnyeckan membpanxa
4 (f” "y

MukpoTpyBoykn

[ ——————]
Benxosbié BONOKHA
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Annapar Nonbaxu

PecHuyka

AAPLILWKO

Bakyonb

XpomaTtuH

AnepHan
FFaN- . /] membpana

U

Pubocoma

- 3Juponnazmarmyeckan

’%j,% certe (rnagkas)
O

-
\ v;

)

JHAONNAIMATUNECKEA CeTb

(wepoxosaras) " ¢
, D=0 )

neﬁxonnachaKVOM

Xnoponnact Kneroynaa crexka
PACTUTENBHAR KNETKA

Nnaocombl







