


LinTonorus - Hayka o knetke. Hayka o

KINleTKe Ha3bIBaeTCA LUTOSIOrmemn (rpeq.

“unToc" - KneTka, “noroc" - Hayka).
NMpeamMeT ULMTONOINNM - KINETKU
MHOIOKNEeTOUYHbIX XXUBOTHbIX U
pacTeHUU, a TakKKe OAHOKIIETOUYHbIX
OpPraHn3MoB, K YUCIy KOTOPbIX
OTHOCATCA OaKTepuu, npocTenive u
OAHOKIEeTOUYHbIe BOOOPOCHMN.

Momnonut/mMakpodar

LUuTtonorua nsyyaer
CTPOEHMEe U XUMNYECKUHN
COCTaB KNeToK, PyHKLUU
BHYTPUKNETOYHbIX
CTPYKTYP, (PYHKLMM KNETOK
B OpraHM3me XXUBOTHbIX U
pacTeHnn, pa3aMHOXeHUue n
pa3BUTHE KNETOK,
NpPUCNocoOsieHns KNeToK K
YCNOBUAM OKpYKatoLien
cpeAbl.






« PasHoobpa3sne popm KNeToK aykapnuoT —
PACTEHUN U XXNBOTHbIX



CTPOEHUE KIETKW

PACTUTENNbHAA RJ/TETKA HUBOTHAR KJITETKA

O6onouka

Bakyonu
C BaAKyoNnAp-

Q6onouka
—LluTonnasma S Barate THbIM COHOM

MnacTuab! AnpbiWHKO Aapo

LUuTtonnasma

Annapar
FonbaHu

Bakyonu

Anpo
MnacTuasbl
BKnro4yeHun

XpoOmMOCOMbI

Knetkm Bcex OAOHOKNETOYHbIX U MHOFOKNETOYHbIX OpPraHu3mMoB CXOAOHbI
(romoriormMyHbl) MO CBOEMY CTPOEHUID, XUMMYECKOMY COCTaBy, OCHOBHbIM
NPOSIBNEeHUAM XU3HeneATeNbHOCTU U OOMeHy BellecTB, pa3MHOXEHMe KIeTOK
npoMcxoamT nyTeM WX AeNeHUus, U Kaxpasa HoBas KineTka obpa3syetcsi B
pe3ynbrate AefieHUA  UCXOOAHOMW (MaTepPUMHCKOM) KIeTKU, B  CIIOXHbIX
MHOrOKJ1IETOUYHbIX OpraHM3mMax KneTku cneyuanu3mpoBaHbl NO BbINOSIHAEMOU UMU
(byHKUMM 1 0Opa3yroT TKaHU; U3 TKAHEU COCTOSAT OpraHbl, KOTOpPble TECHO CBA3aHbI
Mexay cooom U noaYMHEHbl HEPBHbIM U TyMOparibHbIM CUCTEMaM perynsauuu.



3arOAHAEM TADAUILY:
«CrpoeHne u PyHKIIUN OPraHOUAOB
KACTKHY

OpraHouabil CTpoeHue DOYHKLUMN
KNeTKu B KNneTkKe




IIoBepXHOCTHBIU arIIapaT KAECTOK

[

Ina Toro, 4ToObLI NOgAepPXKUBaTb B cebe
HeobxoauMyro KOHLeHTpauuo BeLeCTB,
KneTKa AoJMKHa ObiTb pnanvecku
oTAeNneHa oT cBoero okpyxeHusi. BmecTte c
TeM, XU3HeOesaTeNnbHOCTb OpraHM3mMa
npepnosiaraet UHTEHCUBHbLIN OOMeH
BeLlecTB MexAay Knetkamu. Ponb 6bapbepa
MeXAay KrieTkaMmu urpaeTt noBepPXHOCTHLIN
arinapar KfeToK, KOTOpPbI/ COCTOUT U3:

[Nna3maTnvyeckon memMOpaHbl;

HagmembpaHHOro Komnriekca:
Y XXUBOTHbIX — IMUKOKaJIUKC,
Y pacTteHuUn — KneTo4yHasa CTeHKa



Morpy>KeHHbIE Monucaxapuibl ABOMHOIA CNOA
nMNMAOB

MpOHM3BIBaHILWIAIA MoBEPXHOCHbLIE
Benok Benkm

Oco6GeHHOCTU CTPOEeHUA: BMoorM4ecKkon memMopaHbl
[1BoriHOW crnou NMNnaoB ¢ 6benkamu.
Tunbl 6enKoB: NPOHU3bIBAOLLME, MOTPY>KEHHbIE, NOBEPXHOCTHLIE.

K monekynam 6enkoB 1 NMNMAOM MOTYT NMPUCOEANHATLCS Nonucaxapuapl,
BbIMOMHSAOLLIME PONb PeLenTopoB.

Obnagaet nsbumparernbHON NPOHNULAEMOCTLIO.

3mMeHseT cBOO hOpMYy 1M MOXET 0Opa3oBbiBaTb BNSAYMBAHUS N NMY3bIPbKMU.

Y KINeToK pacteHnn n rpnbos memobpaHa CHapyXu MOKpbITa KINETOYHOW CTEHKOWN.
BbinonHsiemble (pyHKLUMK:

OrpaHnumnBaeT 1 3aluuLaeT KrneTky.

CnocobcTBYyeT COEAUHEHUIO KINETOK B TKaHM.

ObecnevnBaeT TPaHCMNOPT BELLECTB B KIMETKY N U3 HEE.



CocTaBHble YaCcTU 3YKapMOTUYECKOU KITeTKU

LuTonna3maTnyeckas
MemMbOpaHa

Ob6pasoBaHa ABOWHbLIM CNOEM
nMnnuaoB n benkamm

OrpaHNYMBAET KNETKY
oCyLLecTBnsaeT
B3aMMOOENCTBUE C BHELLHEN
cpenon n ¢ Apyrumu Knetkamm
nonynpoHuuaema

NpoBOAMT OOQHM BELLECTBa B
KIETKY, a ApYyrme n3 Hee

Y KIETOK pacTeHun n rpnbos
MemMbpaHa CHapy»Xu NokpbITa
KITETOYHON CTEHKOW

Aapo

OBanbHOe NoTHoEe
TernbLue, oTAeneHo
saepHon obonoykon mn3a
OBYyX MeMbpaH,
NPOHM3aHHbIX NopamMu,
3anofIHEHO AA0EePHbIM
COKOM, COAEPXKUT
XPOMOCOMbI, MOXET
NMETb OOQHO UMK
HECKOSIbKO SapbILIEK

OCyLlEeCcTBNsET
XpaHeHune
reHeTU4YecKomn
NHpopmMaLuun N cUHTE3
PHK

perynupyeT npouecchl
obmeHa BeLlecTB B
KneTke

LluTonnasma

Baskoe OecuBeTHOE BELEeCcTBO, B

e€ cocTaB BXOOAT BCe BUAbI

OopraHn4YeCkmnx n HeopraHN4YeCKmnx

BELLECTB, a TakKe 3arnacHble
nuTaTerbHblie BELLecTBa U
HepacTBOpPMMbIE NPOAYKThI
obmeHa. Haxooutcs B
NOCTOAHHOM [OBUXEHUM.

HaxoOATCs opraHoMabl —
MOCTOSIHHbIE CTPYKTYPHbIE
KOMMOHEHTbI KNEeTKU
COAEPXKUT BKITHOYEHUS —
HEeNMoOCTOAHHbIE KOMMOHEHTHI
KIETKN

B HEW NPOTEKAT XUMUYECcKne
npoLecchl

CBA3bIBAET BCE YaCTu KIETKN B
enHoe Leroe



LinTonnazmarnyeckas
MemMbOpaHa (Mnu KneTto4yHas)
oTAensieT KNneTky oT BHeLWlHeN
cpeAabl, NonynpoHuuaema,
yyacTByeT B OOMeHe BellecTB
MeXAy KNeTKoOU U cpeaou.



JAIIOMHHUTC

[loa memMOpaHOM HaXOOATCA OBe
BaXXHble YaCTU KIeTKU —
yumorisiaama v s10po.

B umtonnaime HaxoOsaATCH
op2aHouobl (WU opaaHessibl) v
8KJTFOYEHUS.



M MKP OB OPCHUHKK

Mnazmarudeckan
Annapat Monegaxu

JHAONNa3MaTMHeckan §
a

JHAoONNasMaTeckan -

OCHOBHbIE BELLLECTBO
LuTOonnasmbl —
rmaronnasma (CyLlecTByeT
B 2 popmax: 3onb - bonee
Xngkaa u renb — bonee
rycras.

2. OpraHennbl —
NOCTOSAHHbLIE KOMIMOHEHTHI.

3. BknoyeHna —BpeMeHHble
KOMIMOHEHTHI.

CBOMCTBO UuTOMNasmbl —
LIMKNO3 (MOCTOSAHHOE
OBWMXeHNe)



IIITOIIAA3MA

OCOOEHHOCTU CTPOEHMUS:
Baskoe becuBeTHOE BELLECTBO.
Haxooutcsa B NOCTOAHHOM ABUMXEHUMN.

CoaepXxuTt opraHonabl — NOCTOSIHHbIE

CTPYKTYPHbI€ KOMMNOHEHTbI N KNeTOYHbIe
BKITHOYEHUA — HEMOCTOSAHHbIE CTPYKTYpPbI §:
KITEeTKWN. &

BkntoyeHuss MOryT HaxoauUTbCS B BUAE
Kanenb ()Knpbl) 1 3€peH (bernku,
yrrneBsoabl).

BbinonHaemblie PyHKUUM:

CBs3blBaeT BCe YaCTu KNeTkn B eanHoe
Lenoe.

OcyLLecTBRSET TPAHCNOPTUPOBKY
BELLECTB.

B Hen npoTekalT XnMmnyeckmne rnpoueccol.
BbINoONHAET ONOpHY0 PYHKLUUIO.




BaxHeuwan ponb
HuTonnasmbl
3aKno4yaeTcs B
obbeaAnHeHUun Bcex
KIeTOYHbIX CTPYKTYP
(KOMNOHEHTOB) U
obecneyeHUU ux
XUMUNYECKOro
B3aumMoaeuCTBUS.

B Hen HaxoasTcs
opraHovgbil
(opraHennbl) n
BKJTHOUEHMUSI.

- Xnoponnacr

¢ - JKN0NNaIMa-
F7Z  THUECH2R CETo

N/ S “‘\;{V
JHnonnaIMa- ~\ / {74)8 % f F.".. \\/« Pubocoms!
¥, " [ e, 1N \ \ /é} [lmonnama

TWHBCHAA CETh o~
Knerouman - K *Q“ “ uﬁ' . MuroxoHapHa
CTenHa im 7 &
]
Mnasmarnuec- - Sl : y ~Annapar
KA Memépana i ,’ ‘ f -xu-& T OnbMA
“‘W | |
JHponnasma- n £ - Bawyone
THYECKAR CaTh i -
wﬂ | , ' Kpucrannel
Annapar ¢ [

[ ONb/AMH~ 3R

Jepha
HpaxMana /
Luronnaawa. -

P

N
&
F7S
¢ -

[jaronnaama

=

2 Knoponnact
Xnoponnacr -8

g Inonnaama:
&Y ecnan cens



MemOpaHHbIe

o Muroxonnpuy (OCHOBHBIE OPTAaHEAABL
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CTPYKTYPHbIE KOMMOHEHTHI,
KOTOpPbI€ BbIMNOSTHAOT
XW3HEHHO BaXkHble Ons
KIETKU PYHKLNMN.
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AAPO

fapo — ueHTp ynpaBrneHus
npoueccamu,
npoucxoasiluuMm B KreTke.
510po nmeeTcs B KneTkax
BCEX 3yKapMoT 3a
NCKINIOYEHNEM 3PUTPOLINTOB
MnekonuTatowmnx. Y
HEKOTOPbIX MPOCTENLLNX
MMEIOTCS ABa siapa, HO Kak
NpaBwUIo, KIeTka CoaepXnT
TOJSIbKO O4HO A4p0. Aapo
0ObIYHO NPUHUMAET opmMy
Lapa nnun anua; no
pasmepam (10—20 MKm) OHO
SABNSETCA CaMOW KPYrHOM 13
opraHenn.




BHYTPEHHAA
MemipaHa

AnepHeIM CoK

AAEpHbIE

OCcoObeHHOCTU CTPOEeHUS:

OrpaHun4eHo saepHon
00oro4kon, cocTosdLlemn s
OBYX MeEMDpaH — HapY>XHOM U
BHYTPEHHEN.

ApepHasa oboroyka
NPOHN3aHa NnopamMu.

Aapo 3anofiHeHo SAepPHbIM
COKOM - Kapuoniasmowu.

MoxxeT nMmeTb 0QHO UNu
HECKOJSIbKO A0pbILLEK — 3TO
MecTo cuHTesa p-PHK u
obpasoBaHuda cybbeamHuL
pnubocom.

Coaep>XNT XpOMOCOMBI,
coctodawme n3 IHK n 6enka.

BbinonHsemble (pyHKUNN:
XpaHeHne reHeTn4eckKou
NHpopMaLUun.
Ocyuwectenget cnHtes PHK.

PerynupyeTt npouecchbl
oOMeHa BeLleCTB B KIeTKe.



B uMTOnMa3smMe 60onbLWMHCTBA KNEeTOK
XXMBOTHbIX U pacCTeHUU copepKaTcs
Mmenkue Tenbua (0,2-7 MKM) -

" MUTOXOHAPUM (rpey. “mnToc” - HUTD,
“XOHAPUOH" - 3epHO, FrpaHyna).
OGono4yka MUTOXOHAPUN COCTOUT U3
ABYX MeMOpaH - Hapy>XHOU "
BHYTPEHHEMN.

HapyxHaa memOpaHa rnagkas. BHyTpeHHAA meMOpaHa, obpa3syeT
MHOro4YMcCrieHHble CKIaaKun, KoTopble HanpaeneHbl B NOSfIOCTb
MUTOXOoHApPUKN. CKNnagku BHYTPeHHeUn MeMbpaHbl Ha3bIBaKOT
Kpuctamm (nart. “kpucrta” - rpebeHb, BbIpocT). Yncno Kpucrt
HeoAWHAKOBO B MUTOXOHAPUAX pa3HbIX KNeToK. UX MmoxeT ObITb OT
HECKONMbKUX AECATKOB A0 HECKONMbKUX coTeH. MuTtoxoHapum
Ha3bIBakOT “CUNOBbLIMU CTaHUMAMU” KNEeTOK” TaK Kak UX OCHOBHas
dyHKUMSA - cMHTEe3 aaeHo3nHTpudgochopHon kucnotbl (ATD).
HoBble MUToXxoHapnn o6pasyroTcs AerieHUeM yxe CyLeCTBYHLUX
B KJIeTKe MUTOXOHAOPUMN.



MI/ITOXOH API/II/I CocTtaB 1 CTpOeHue:

o 2 MembpaHbl
HapyxHas
BHyTpeHHAA(oOpa3yeT
BbIPOCTbl — KPUCTbI)

2 Matpukc (BHYyTpeHHee
nonyxuakoe
copgepxmmoe,
Bknrovarowee [IHK, PHK,
6ernokK n pudbocomsbl)

PyHKUNN:
2 CunHtes ATO

o0 CuHTe3 cobcTBEeHHbIX
OpraHN4YeCcKnx BELLECTB,

o ObpasoBaHne cOBCTBEHHbIX
pnbocom

BHyTpeHHAA BHeWHAA




DHAOIIAA3ZMATUUYECKAA CETh
| -&r&"----’-ﬁ PUBOCOME 2

-

MraHynAapHaA
3IHAONNazMaTu4eckKkan
CETb{ -

MembpaHa

- CTpoeHune
a1 membpaHa obpasyerT:
- [onoctn
« KaHanbubl

«  Tpyboukmu
2 Ha noepxHocTn membpaH — pnbocomsl
=« OyHKUUN:

2 CuHTe3 opraHnyeckmx BelecTB (C NOMOLLbLI0 pubocom)
o TpaHcnopT BELWECTB



Armapar l'oapaoxr  CTpoetue

Q

Q

OKpYy>XeHHble
MembpaHamMu NonocTu
(LUMCTEpPHbI) U CBA3AHHas
C HAMW cucTemMa
Ny3bIPLKOB.

PyYyHKUUU

HakonneHue
OopraHu4yecKkux BeLlecTB

«YnakoBkKa»
OopraHn4yeckux BeLLecTB

BbiBegeHue
opraHn4yeckux BeLLecTB

Obpa3oBaHMe NU3OCOM



CTpoeHue:

o [My3bipbkn oBanbLHOMU
cdopmbl (CHapyxu —
MeMOpaHa, BHYTpU —
cdepMeHTbI)

PYHKUNN:

o PacwenneHue
OpraHu4yecKux
BellecTB,

:):,vw.rmm.‘ o o Pa3pyweHune otmepLumx
OpraHouaoB KINEeTKMU,
0 YHUUTOXEeHue
OTpadoTaBLUNX KITETOK.

AI/IBOCOMBI

AT HOCOM M
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HememMOpaHHbIe opraHennsbl.

Pnoocombl

Pnb6ocombl oOHapyXeHbl B KfieTKax Bcex
OpPraHM3moB. OTO MUKPOCKONUYeCKue TenbLa
Pubocoma okpyriion chopmbl AuameTpom 15-20 HM. Kaxxaan

pnéocoma COoCTOUT U3 ABYX HEOANHAKOBbIX MO
pa3mepam yacTtuy, Manom v bonbLioun. B ogHon
KreTke CoiepPXXUTCA MHOIO ThICAY pUbocom,
OHM pacnonararTcsa nMbo Ha meMmbpaHax

(] . rpaHyniaspHOU 3aHAONNa3MaTUu4ecKomn cetu, nMoo

L */ cBoboaHo nexar B yuutonnasme. B coctas

pubocom BxoaaTt 6enku u PHK.

CxemMa nonuvcome!

PYHKLNA pUOOCOM - 3TO CUHTE3 bernka. CuHTe3 6erka - CNoXHbIN NpPoLecc, KOTOPbIN
OCYyLLEeCTBIIIeTCA He O4HOMN pUOOCOMOMN, a Lierion rpynnoun, BKI4YarLen A0 HECKONbKUX
AeCATKOB 00 beaAnHEeHHbIX pubocom. Takyto rpynny pubocom Ha3biBalOT NOSIMCOMOM.
CuHTe3npoBaHHbIe 6eflIKu CHavyana HakanamBaloTCA B KaHarnax n NonocTaxX
3HAOMNNa3MaTU4YeCKOM CeTH, a 3aTeM TPaHCNOPTUPYIOTCA K OpraHomaam 1 yyacTkam
KINeTKU, rae oHM NoTpeodnsoTcA. AHaonnaamaTmyeckas cetb U pubocombl,
pacnonoxeHHble Ha ee MeMOpaHax, npeAcTaBnAOT COOOU eAMHbIU annapaT OMoOCUHTEe3a U
TPaHCNOPTUPOBKU OESIKOB.



PuOocompbl

CtpoeHue:
o Manas
o bonbwas

CocrTasB:
PHK (pubocomHagn)
Benkn.

PYHKUUM:

2 ObecnevunBaer
brnocuHTe3 benka (cbopk
6enkoBon Mornekyrbl U3
aMUHOKUCIIOT).

Manan
CYObELMHML A

- 4

N

bONbLWaA
CyObEMHMLA



KaeTouHsbIil HEHTP

CtpoeHue:
0 2 LUeHTpuonu (pacnonoxeHbl NnepneHANKYNApPHO ApYr Apyry)

CocTaB LUEHTPUOIEN:
BenkoBble MUKPOTPYOOUKM.

CBouncrea: CnOCOOHLbI K YABOEHUIO
PYyHKUUM:

a2 llpuHnmaet yyacTtme B AeneHnmn KNeToK XXNBOTHbLIX N HU3LLNX
pacTeEHNU

YT T
e g |
s




Kneto4yHble
BKINKQUYAHUGA

e Hannu mupa s uMronnaame
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..0: K Hpaxmansheie MANbLUMA B KNETHAX
e aepHa waprodenn yepernd nuera GeroHuM

BKriroyeHuUs — HENOCTOSIHHbIE CTPYKTYPHblE KOMIMOHEHTbI KJITETKWN.
B otnnymne ot OopraHomaoB BKITHOYEHNA TO MNMOABJIAKOTCA, TO
NCHE3aKOT B KIETKE B MNMpouecce ee XN3HeEOEATEJIbHOCTI.

K KNETOYHbIM BKNIOYEHNAM OTHOCATCS YrNeBoabl, XXUpbl 1 6enku.

Bce o911 BelllecTBa HakannmMBaloTCcs B LMToNNnasMe B BuAe Kanernb U 3epeH
pas3nnYHoOn Benn4YnHbl U dopmbl. OHM NEPUOOMNYECKN CUHTE3NPYIOTCH B KINETKE
1 UCMONb3YOTCA B NpoLiecce obmeHa BELLECTB.



IleHTpaAbHAA BAKyOAb — PACTUTEABHAA
KAETKA

[ToKpbITa TOHOMIACTOM
— MemMbpaHom

3anosiHeHa KNneTo4YHbIM
COKOM

dopmupyeTcs npu
ydactum 3lNC

HyKJ'IeVIHOBbIX KUCIOT
HET




IInmeBapureAbHAA BAKYOAD

KUBOTHOMN KACTKH

SHONNASMATUHECKWA
PETMKYIVM
CKIMARYATHIA

LIEHTPOCOMA

MUKPOBOPCHHKA

LEHTPHONM

SHIOMNASMATUYECKUA ¢ YK
PETUKYNYM

FATKA BAKYONM

ARPO

ANEPHAR
KNETOMHASA W OBONOKA
LMTOMNASMA-
TUMECKAA

OBONOYKA

BHYTPUKNETONHBIE  MUTOXOHPUA
LATOMNAIMA ANPBILLKA HATH

CoaepXnT nNMTUYECKne
(paclennsoLime)
dPEPMEHTHLI U NULLIEBLIE
YyacTuubl

30ecb naet
BHYTPUKNETOYHOE
nuLeBapeHne



BeiaeAnTeAbHAA BaKyOAB IPOCTEUITUX

Copep>xaTt Boay U
PACTBOPEHHbLIE B HEU
NPOAYKTbI
MmeTabonmnama.
DyHKUMSA —
OCMOpPErynsauus,
yaarneHme Xnakmx
NPOAYKTOB
MeTabonuama.




OpraneAsrb! ABHOKEHUA

PecHn4Yku

(MHOroYncrieHHble

HUTOMJ1a3MaTn4eCckmne

BbIPOCTbI HA MeMbpaHe).

KryTnku (eanHUYHbIE 0 MukpoTpy6ouKk/ NpeAcTaBnsioT cobo
[OCTaTO4YHO XECTKME CTPYKTYPbI U

B el Bs Vi B e e nogaep>XnearoT PopMy KITETKMU,

BbIPOCTbl Ha MeMbpaHe). obpasys cBoeobpasHbIii yumockesem.
C onopoun n gBMKXEHMEM CBSI3aHa U eLle

[lceBoonoanm ofHa oopma opraHensn —

(ameboBngHbIE BbICTYNbI MUKpOghuiaMeHMmbI — TOHKME

benkoBble HATU ANAMETPOM 5—7 HM.
LnuTonsiasmol).
Muodomnbpunnel (TOHKME Lintockenet knetku. MukpodmnameHTbl

HUTN D,HMHOM o 1 CM.). OKpaI.I.IeHva B CUHUN, MMKpOpr6OHKM -
B 3€JIeHbIU, NPOMEeXYTO4YHbI€ BOJIOKHa —

B KPaCHbIV LBeT.



Oco0eHHOCTH PaCTUTEABHBIX

CTema
INeTu

L[eHTpankHan

BakyONb

MUTOXOHRAPHM
Annapar

[oneIHM
PuBoc oMl

Aapo

Aapsiwxo —E—
EER
JHAONNA3MAT IMCKAR

CeTb

Lnronnasma

KACTOK

AnoponnacTel

[nasmaTHdeckan
Membpana

Mnaamoaecha

TIH30COMsl

OBonoyka
Anpa

[PaHYNAPHEA
IHAOMASMATHYECKAR
COTh

B pacTuTenbHbIX KJleTKax
NPUCYTCTBYIOT BCE OpraHesnnbl,
OOHapyXeHHble B XXUBOTHbIX
KFleTkax (3a UCKNnYeHuem
ueHTpuorneun). OgHako nmeroTcs B
HUX U CBOUCTBEHHbIE TONIbKO Ans
pacTeHUU CTPYKTYpbl.

KrneTo4yHble CTEHKM pacTeHUM
COCTOSAIT U3 LEeSINSo3bl,
obGpa3syrwen MUKpohmndpunnol.
KrneTo4yHble CTeHKM cryXat
pacTeHnsiM onopowu,
NnpeaoXpPaHAIT KIeTKU OT
pa3pbiBa, onpeaensatoT oopmy
KIeTKWU, UrparoT BaXKHYHO ponb B
TpaHcnopTe BOAbLI U
NnUTaTesibHbIX BeLeCTB OT KIeTKU
K KIeTke.

CoceaHue KrneTKn cBA3aHbl ApYr C
Apyrom nnasmodecmamu,

NPOXoAsALLNMN Yepe3 MernKue
NOPbI KNEeTOYHbIX CTEHOK.



BreIiBOABI ypoKa:

OpraHouabl — cneunanm3npoBaHHbIE
BHYTPUKNETOYHbIE CTPYKTYPbI, BbIMOSHAOLLME
onpeneneHHblie PyHKUNN.

CTpoeHne opraHOMO0OB COOTBETCTBYET
BbIMOJSTHAEMbIM (PYHKLUAM B KIETKE.

OpraHonabl KNETKN COBMECTHO C
LUuTOonnasMmaTn4yeckon MmemopaHomn, Sapom U
LMTOMN1a3aMon obpasyroT LESTIOCTHYO CUCTEMY.

KneTka — menbyaniiag ononorndyeckasa cucrtema.



YacTtn KneTku,
B3aMMOOENCTBYSA Mexay
cobon, obpasyoT LUEenocTHoe
€OVHCTBO, T.e. buocucTemy.




AoMalirtaee 3aAaHUE.

§ 12, BOonpocChkl, 3aprucoBaTb PacTUTESbHYIO U
XXMBOTHYIO KNETKY nognucatb opraHomabl



3akpernaenue - Tecr.

1. Kakne opraHongbl obecneynsatoT OMOCUHTES
bernkos?

2. Kakne opraHougbl oTBe4atoT 3a obecriedeHmne KneTku
9Heprnen?

3. Kakme opraHomabl OTBEYaAlOT 3a pacLuenneHme
OpraHNU4YeCcKnx BeLLECTB?

4. Kakue opraHouabl Nony4mnun HasBaHMUe «3KCNopTHagdA
cucTemMa KIeTkm»?

5. Kakne opraHomgbl eCTb TOMbKO Y paCcTUTENTbHOW
KINETKN?

6. OpraHou, oTBevaroLWMn 3a XpaHeHe N nepenadvy
HacnegcTBeHHOW MHAOpMaLn?

/. YT0 Takoe darounTtos?
8. UTo Takoe nnHoumnTo3?



OT1BeThI:

. Pnubocomsi

. MuToxoHapuu

. Jlnsocomel

. Komnnekc 'onboxu
. ['lnacTnabl

. Appo

. 3axBar nrasmatn4yeckon membpaHou
TBEPAbIX YacTul

8. 3axBaT nnasmaTnyeckomn memopaHom
Kanesnb XUOKOCTU

~N OO O B WO DN =



