OBILIAS BUOJIOTUA:

OCHOBbI IHTOJIOI'NMH
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OCHOBHBIE ITIOJIO’KEHUA

KJIETOYHOU TEOPUU

KJIETKA - OCHOBHAs €IUHUIIA CTPOEHHUS, QYHKIIMOHUPOBAHUS U Pa3BUTHS
BCEX JKUBBIX OPTaHU3MOB,;

KJICTKHU BCCX OAHOKJICTOYHBIX 1 MHOTI'OKJICTOYHBIX OPIraHN3MOB CXO/JIHbI
(FOMOJ’IOFI/I‘IHBI) IT1O CBOCMY CTPOCHHUIO, XUMHUYCCKOMY COCTaBy, OCHOBHBIM
IMPOABIICHHUAM KU3HCACATCIIBHOCTHU U O6M6Hy BCIIICCTB,

Pa3MHOKEHHUE KJIETOK IIPOUCXOJUT IYyTEM UX JCJICHUS, Ka)Kaas HOBas
KJIETKa 00pa3yeTcs B pe3yJbTaTe JeJICHUs UCXOMHON (MaTepHHCKOM )
KJICTKU;

B CJIOKHBIX MHOTOKJIETOYHBIX OPTaHU3MAaX KJIECTKHU CIICIUATIU3UPOBAHBI T10

BBITIOJTHSIEMBIM UMH (DYHKIIUSIM U 00pa3yroT TKaHU; U3 TKaHEU COCTO

OpPraHbl, KOTOPBIE TECHO B3aUMOCBA3AaHbI U MOJAYUHEHBI HEPBHOU
T'YMOPAJIbHOU PEryJIAlUsiM.




KIIETKA - 9JIEMEHTAPHASA HEJIOCTHAASA "KUBAS
CUCTEMA

ITiasmarngeckas memopana ITHHOUMTOZHBIC HYILIPEKH

‘ DHAOIIAIMATHYECKAan
: Celhb

Pubocomal

Jhizocoma



KIIETKA KUBOTHOIO ...




YECKAA
MEMBPAHA

I ITHKOKAJIHKC
(o lHLd\de 1b1)

CJIOA MOJICKVIL JIHITHJIOB

?\@ﬁ’m T?/fr % &
ég‘mgggg 10,10, 8.,

Huro un a3Ma

o bapsepHasi.
o CBs3b C OKpYKaIOIIEH CpeIon (TpaHCHOPT BEIIECTB).
. CBsI3b MEXKTYy KJIETKaMU TKaHE B MHOTOKJIETOYHBIX OpraHu3Max.

N 3anmrHasl.



IHUTOIIJIAS

MA

LIMKNO3 — 3TO ABMXKEHNE LIUTOMNIa3Mbl BHYTPWU KNNIETKHU

ULV HATE

A
- v—»

IHIAOIIAZMATHYECK Huromiazmaruueck
as ui Pudocombl Kuierounsblii neHTp
ceTh MATPHKC

MuTOXOHAPUH Annapar loabaku InacTuanl JInzocoMbl




1. OGecnieunBaeT U3MEHEHHUE BA3KOCTH IIUTOIIA3MbI, KOTOpasi BOBHUKAET IO/

JEUCTBUEM BHEITHUX U BHYTPEHHUX (DAKTOPOB.
2. OTBETCTBEHEH 3a IIUKJIO3 U IEJICHUE KIIETKH.
3. Onpenenser NoJIIPHOCTh PACHOJIOKEHUS BHYTPUKJIETOYHBIX KOMIIOHEHTOB.

4. O0ecneunBaecT MEXaHNMYECKHUE CBOMCTBA KJIETOK, TAKME KaK JIaCTUYHOCTD,

CIIOCOOHOCTD K CJIUSITHUIO.




MATHUYECK

AA CETDH
"

Bcesi BHYTpeHHSIS 30HA HUTOINJIA3MBI 3aM10JIJHEHA MHOTOYMCJIEHHBIMHM MEJIKNMHU KaHAJIAMHU U
MOJIOCTAMM, CTEHKU KOTOPBIX MPEACTABISIOT 000 MeMOpPaHbl, CXOIHbIE N0 CBOEH CTPYKTYpe ¢
IIa3MaTU4eCcKOH MeMOpPaHOil. DTH KaHAJIbI BETBATCS, COEMHAIOTCS JAPYT € IPYroM U 00pa3yioT

ceTh, MOJYYHUBIIYI0 HA3BaHHE JHAoIIaZMaTHYecKkoil ceTH. DC HeOHOPOAHA 10 CBOEMY CTPOEHHUIO.
M3BecTHBI 1Ba ee TUIIA - TPAHYJISIPHAs U IVIAKas.

CunTe3 O€JIKOB, )KUPOB U YIJIEBOJOB
Haxonnenue 0enkoB, >KUPOB U YIJIEBOJIOB
YcuneHue CBSI3U MEXy OpraHOWaaMu




Crpykrypa sapa
Hoepnaa obonouka
Hykneonnasma
Aopviuiko

Xpomamun

KJIETOYHOE
ANPO

Huwmm JHK

flpepHbie nopbl

Obonouxka sgpa

BryTpeHHan
membpaHa

HapyxHan
membpaHa

DYHKIUHN CTPYKTYPbI

CTpoeHne U COCTaB CTPYKTYPHI




KJIETOYHOE
ANPO
(IpoaoJIKEeHHE)

i XPOMATH EEN xpomocoMa EER N (yqach
H (cM craem.cian) o
OYHKUUN AOPA

A P

oOMeHa
BEIIIECTB B

XpaHeHuUe

HACJICACTBCHHO

1 nuHpopmanuu
KJIETKE




—— XpoMaTu bl

[Innego
XpoMocomMa COCTOMT U3 ABYX XPOMATU U

[TepBuunas nepersika 1ocJjie aejieHus A1pa CTAHOBUTCH

(ueHTpoMepa) oxHoxpomaruaHoil. K Hauajy ciieayrouiero
JAeJIeHU Y KaxKA0i XPOMOCOMbI 10CTPaANBAETCH
BTOpasi XpOMaTua. APOMOCOMbI UMEIOT
NEPBUYHYIO NIEPETHAKKY, HA KOTOPOM
pacnosiokeHa HEHTPOMePAa; mepeTsizKKa AeJIuT
XpoMOCOMY Ha [IBa IJieYya OIMHAKOBOH HWJIH
Pa3HOM JJIUHBI.

XpomaruHoBbie cTpyKTypbl — HOcutenu JJHK - /THK cocTouT n3 yyacTkoB — reHOB, HECyIIUX
HACJICJICTBEHHYIO MH(OPMALIMIO U MEPEIAIOIIUXCS OT IPEAKOB K IOTOMKAM YE€PE3 MOJOBBIE KIETKH.
B xpomocomax cunresupytrorcst JJHK, PHK, uto ciyxut HeoOxoauMbIM (pakTopom nepeaadu
HACJIEJICTBEHHOM MH(OPMAIUU MPU JICJICHUU KJIETOK U TOCTPOCHUHN MOJIEKYJT OeKa.

TP OCHOBHBIX BHJId XPOMOCOM ’
—ae
E—

BropuuHas nepersxka

CnyTHHK




KJIETOYHbI

WU LHIEHTP

KJEeTOYHBIN IEHTP COCTOUT U3 ABYX JlouepHHe LeHTPHONH
LEHTPUOJIEH (HOYEepHsIs, MATEPUHCKAS ). =
Kaxnas nmeet MUIMHAPUIECKYIO (opMY,
CTEHKH 00pa30BaHbl ICBATHIO TPUILICTAMMU

TpyOOU€CK, a B CepeINHE HAXOAUTCS
OJHOPOAHOE BeIEeCTBO. LleHTproam o .,
PaCIoIOKEHBI HEPICHAUKYIAPHO APYT K Y 4 fj| Caremmr
ApYTYy. |

MarepHuHCKas LICHTPHOb

B Hauase nesienus ( B mpogase) HEHTPOUJIU
PacXoasiTC K PasHbIM MOJKOCAM KJIeTKH. OT

Yuactue B HEeHTPHOJIeH K IIEHTPOMepaM XpoMOCOM
®YHKIUS ACJTCHUHU KJIIETOK OTXOASIT HUTH BepeTeHa aejeHus. B anadaze
JKUBOTHBIX U 3TH HUTH NPUTATHBAKT XPOMATHIBI K

HU3LINX PACTEeHH noJirocam. Ilocsie okoHYAHMS TeJIeHUSsE
HEHTPHOJIM OCTAIOTCS B I0OYEPHUX KJIETKAX,
YAIBAHBAKTCA U 00Pa3yI0T KJIETOYHbIH HEHTP.




PUBOCOMbBI

PUBOCOMBI —

MAJIAA
CYBYACTULIA YJII)TpaMI/IKpOCKOHI/IIIS:CKI/IG
Oprabdcijibl OKPYIJION UJIN

DOV HK

TpUOOBHIHON (POPMBI, COCTOSIIINE U3
ABYX yacTerd — cyouactuil. OHU He
UMEIOT MEMOPaHHOIO CTPOCHUS U
coctosT u3 6enka u PHK.

BOJIbIIIASL 8 Cy0OuacTuiibl 00pa3yroTcs B SAPBIIIKE.
CYBYACTHILIA

PubocoMblI - yHUBEpCAIBHBIE
OpraHeJlJIbl BCEX KJIETOK )KUBOTHBIX U
pactenuii. Haxonarcst B iuTomia3Me B
CBOOOTHOM COCTOSIHUM WJIU Ha

Cunte3 Oenka B MeMOpaHax SHI0IIa3MaTuYeCKOM
(DyHKIIMOHAIBHOM LEHTPE CETH; KPOME TOTO, COACPKATCS B
MUTOXOHJIPUSAX U XJIOPOILIaCTax

o
41




MHUTOXOH/I
PUU

Buayipeuuss

Buewnnn 2
MemOpaua

MeMOpasa

\ 35
-‘, Kpucia

DYHKIUY MUTOXOHAPUM

MI/ITOXOHI[pI/I}I - YHUBCpPCAJIbHAA OpraHeiliid, ABJIAOIIAACA AbIXaTCIIbHBIM 1
OHCPIrCTUYCCKUM LHCHTPOM.

B nporuecce KUCI0POIHOTO (OKMCIUTEIBLHOI0) ATana JUCCUMUISIINY B
MaTpPHUKCE C MOMOIIBI0 (PEPMEHTOB MPOUCXOJUT PACIICTIIIEHUE OPTaHUYECKUX
BEIIIECTB C OCBOOOXKIECHUEM SHEPTUH, KoTopas uaeT Ha cuHTe3 AT® (Ha
KPHUCTax).



HJIACTHUADBI

Ha Hss McMOpaHa
PYXK P Tunakoun

BHyTpeHHss MmemOpaHa
['pana

Xnoponnaacmel Xpomonaacmol Jleukonnacmol

I{eem

IHuzmenm

Dyukuus



AITITAPAT

I OJb/UKHA

B kieTkax pacTeHUr U MPOCTEUIINX LM CTEPH bl Ny 3bipbKu
armapar [ oJibJKU TIpeCTaBIICH .
OTACIbHBIMHU TEAbIAMU CEPHOBUIHON MU
MTAJIOYKOBUITHOU (DOPMHEIL.

B cocras anmapara ['oinbm Kk BXOOAT:
MOJOCTH, OrPaHUYCHHBIC MEMOpaHaMU U
pacnonoxkeHHble Tpynnamu (mo 5-10), a

TaK)Xe KPYIIHbIC U MEJIKME MMy3bIPbKH,

pacIoIOKEHHBIE HA KOHIIAX ITOJIOCTEH. Bee
9THU DJIIEMEHTHI COCTABIIAIOT €AUHBIN
KOMILJICKC.

OYHKUNN:
HakonneHue n TpaHCNopT BELLECTB, XMMUYeCcKast

MoAepHM3aLUms.
2. O6pazoBaHne NM30CoM.
3. CuHTEe3 nMnnaoB U yrneBoAoB Ha CTeHKax MeMOpad




JIN3OCOMDI

MEMBPAHA

OEPMEHTDI

OYHKIINHU

e 3amuTHAaA.

o lerepodarnyeckasi: ysacrue B 00pador ’KEpPOAHBIX BelIeCTB, MOCTYNAKIIUX B
KJIETKY NP NMHOUUTO3€ U @aromnose.!

® YyacTue BO BHYTPUKJIETOYHOM IlepeBapUBAHUMN.

® JHIOTeHHOE NUTAHUE: B YCJIOBHSIX I'OJOAAHUSA JIM30COMBI CIIOCOOHBI NEPeBAPUBATH
4acTh HUTOILUIA3MATHYECKHX CTPYKTYP.




OAT'OLUTO3 U ITMHOLIMTO3

KpymHbie MONeKyIbl O€IKOB M MOJIHCAaXapUI0B MPOHUKAIOT B KJISTKY MyTeM (aromuro3a
(oT rped. (paroc - MOKUPAOIIMN U KUTOC - COCY/I, KJIETKa), a KaIllJIk >KUJKOCTH - IIyTeM
OUHOIMTO3a (OT I'PeU. IMMHO - IO U KUTOC).

DTO yHUBEPCAJIbHBINA CIIOCOO MUTAHUS ( U JIJIs
YKUBOTHBIX, U JIJIS PACTUTEIBHBIX KJIETOK), TIPH
KOTOPOM B KJIETKY IOIaIatf0T MUTATEIbHbIE
BEIIECTBA B PACTBOPEHHOM BUJIC

DTO CIIOCO0 MUTAHUS JKUBOTHBIX KIETOK,
IIPU KOTOPOM B KJIETKY MO al0T
MATATEIbHBIE BEIIECTBA

JIMHUM cpaBHEeHUS darouuros’ IIuHOUTO3

Y10 norjiomnaerc TBepapIe YacTULIBI Kunkocth

Pe3yj[])TaT Yactuuku IOrpy’KaroTCst BHYTPb KIICTKH OpFaHI/I‘ICCKI/IC BCIICCTBA
MOrpyKaroTcsa BHYTPb KICTKH

Jlsl KaKuX KJIETOK KneTku npocTenimx, )k uBOTHBIX M KneTku Bcex )KUBOTHBIX U
XapaKTepeH YeJIOBEKa pacTeHumn



OpraHnu3smMoB. BHe kieTkn HeT »KU3HU (MCKIIIOUYEHHUE - BHUPYCHI).

BOJBIIMHCTBO KIIETOK YCTPOECHO OJIMHAKOBO: MOKPHITO HAPYKHOU 000JIOUKOIMA
- KJIETOYHON MEMOPAHOU M HAMOJHEHO KUJKOCTBIO -IIUTOILIA3MOM.
[{uTomna3sma coaep>KUT MHOTOOOpa3HbIE CTPYKTYPhI - OpraHessbl (SiApo,
MUTOXOHJIPUH, TU30COMBI U T.JI.), KOTOPBIE OCYIIECTBIIAIOT Pa3HOO0pa3HbIE
IPOLECCHI.

KireTka mpoucXoauT TOJIBKO OT KJIETKH.

Kaxxnast KjieTKka BBIIOJHSAET COOCTBEHHYIO (DYHKITMIO U B3aUMOJACHCTBYET C
APYTUMHM KJIETKaMHM, 00€CIeunBasl JKU3HEACITEIbHOCTh OPraHu3Ma.

B kJteTke HET KaKuX-HUOY/Ib OCOOECHHBIX 3JIEMEHTOB, XaPAKTEPHBIX TOJIBKO
IUISL 5KMBOW TIPUPOJIBI. DTO YKA3BIBAET HA CBSA3b U €MHCTBO KUBOM U
HEKUBOU TIPUPOIBHL.



