LATOINJIASMA U EE
OPITAHOUDbI:
OQHOOIMNA3SMATUNYECKAA
CETb, MUTOXOHOPUW
U TNJIACTUADI



o OTrpaHun4eHHasi ot
BHELLUHeW cpeabl
nnasmaTu4yeckou
MemMbpaHow,
yumornsiaama
npeacraBnsieT coboun
BHYTPEHHIOH
NonNy>XXuakKyo cpeny
KIETOK.

B yutonnasme
3YKapUOTUYECKUX
KNeToK
pacnosiaratoTca a4po
N pasnnyHblie

opraHoupbl.



1. Agpbiwko 2. Agpo 3. Pubocoma 4. Besukyna 5.
LLlepoxoBaTas

9HgonnasmMaTtndeckasi cetb 6. Annapart fonbgxu 7.
KrneTo4Has

CTeHKa 8. [rnapgkasa sHgonna3maTtnyeckada cetb 9.

NMisarAvALIRNAIAA



* AQpo pacnonaraeTcd B LieHTpanbHOW YacTu
LumTonnasmbl. B Hen cocpeaoTo4eEHbI U
pa3HoObpasHbIe BKITIOYEHUS — MPOAYKTbI KNETOYHOM
OeATEeNbHOCTU, BaKyonu, a Takke mensyaviume
TPYOOUKM N HATK, ODpa3yroLLNE CKENET KNETKM.



B cocTtaBe ocHOBHOro BellecTBa LUMTonnasmobl
npeobnagatoT 6enku. B untonnasme npoTekaroT
OCHOBHbI€E npoueccbl 0OMeHa BELWECTB, OHa 00beAUNHSIET
B OJHO Lienoe s4po 1 Bce opraHonabl, obecneymBaeT Ux
B3aUMOOeNCTBUE, AEATENbHOCTb KINETKN Kak eguHON
LLerTOCTHOU >KUBOW CUCTEMBI.



* Bcsa BHYTpeHHSS 30Ha umMTonnasmbl 3arnosiHeHa
MHOrOYNCIIEHHBLIMWN MESTKUMU KaHanamm n nofocTamu,
CTEHKWU KOTOPbIX NpeacTaBnsaioT cobon memMOpaHbl, CXOOHbIE
MO CBOEWN CTPYKTYpE C nriasamaTtuvyeckon MemopaHon. OTu
KaHanbl BETBATCA, COEAUHSIOTCA APYr C APYromM n obpasytoT
CETb, NONYYNBLLYIO HAa3BaHNE 3HOOM/1Ia3Mamu4ecKol cemu



Pubocomel
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« OHpomnnasMaTtmnyeckas cetb HeoHOPOHa MO CBOEMY
CTPOEHMUIO.
N3BecTHbI ABa ee Tuna — rpaHynsdpHas v rnagkas.
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Gonbwaa
cybqacmiua

LLMTOMNA3MA Y
AOPLILKO e

QHOonna3smMmaTnyeck
asl CETb BbIMOSTHAET
MHOIO
pa3HOObpasHbIX
doyHKUNN.
OcHoBHaa PyHKLUS
rpaHynsapHou
9HAoNnNnasMaTnyecko
N CeTu — y4yacTtme B
CUHTE3e bernka,
KOTOPbIV
OCYLLIECTBIAETCS B
pubocomax.



* Ha membpaHax KaHarioB 1 NosfiocTeN rpaHynAapHON CETH
pacnonaraeTcs MHOXECTBO MENKMX OKPYIIbIX Teney -
pubocom, KOTOpbIE NpuaatoT MembpaHam LepoxXoBaThIN
BUA.

 MembpaHbl rmagkou aHaonasmMaTtu4eckon CETU HE HECYT
DVOOCOM HA CROE NMOREeDXHOCTU .



* Pnbocombl obHapyxeHbl B KNneTkax BCEX OpraHN3MoB.
OTO MUKPOCKOMNYECKNE TenbLa OKpyrinon goopmbl
anameTpom 15— 20 HM. Kaxxaas pubocoma cocTouT m3
OBYX HEOOAMHAKOBbLIX MO pa3mMepam YacTuu, Marnon u
BonbLLOWN.

* B oOHOWM KNETKe COAEPKNTCS MHOTIO ThiCsAY pubOCOM, OHU
pacnosaratoTcs Tnbo Ha MeMbpaHax rpaHynsapHom
aHaonna3MmaTn4yeckon cetu, nMbo cesodoaHO nexarT B

THIIANTONTINMT2AQ2AMNN A



Monekyna
pPUOGOHYKNEMHOBOM
kncnotbl - PHK

* B cocTtaB pubocom BXoaaT 6enkm n
PHK.
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o QyHKUMA pbocoM — 3TO cnHTE3 benka. CuHTE3 bernka —
CITOXHbIN NpoLecc, KOTOPbIX OCYLLECTBNAETCA He OgHOU
pnbocomon, a Lenown rpyrnnon, BKIoYatoLen go
HECKOSbKUX OECATKOB 00beaNHEHHBIX PpMOOCOM.

« Takyto rpynny pubocom HasbiBatOT MOSINCOMOM.



OIIeKTPOHHOMMKpPOCKOMNNnYecka
S

dooTtorpadoms, nokasbiBaroLLad
MUTOXOHAPUN
MIEKOMNUTAKLLENO

B NONepeyYyHoOM ceyeHum

* B uutonnasme 00MbLIMHCTBA KITETOK XXUBOTHbIX U
pacTeHUn cogepkaTcs Mesfikue Tenbla —MUTOXOHAPUU
(om epey. uito¢ — HUMb U YovOp0¢ — 3EPHBLIWKO,
KpyrnuHKa). 3To opraHenna, MMerLLasdca BO MHOMMX
9YKapMOTNYECKUX KNeTKax n cnHtesnpyrowas ATO,
ncnosnb3dyemMas B KfeTke B Ka4eCTBe OCHOBHOIO
NCTOYHMKA XMMNYECKOWU SHEPTUN.

* MunTtoxoHOpwun (XOHAPUOCOMbI) — 3TO SHEPreTUYeckKmne
CTaHUUWU KNETKN; MHOoraa nUx HasblBaloT «nractugamm

roaTAaRAFIAARAA \



Monekynbi
MexmembpanHoe ATD-cuHTasbl
NPOCTPAHCTBO

MaTtpukc

Kpucrel

®
PuBocombl |\

\, BHyTpeHHas
membpana

HapyxxHas

Mpamynsi membpaHa

Cxema CTpOEeHHA MUTOXOHZPUM &

« Obono4yka MUTOXOHAOPWUN COCTOUT N3 ABYX MEMOpaH —
HapYy>XHOW U BHYTPEHHEWN. Hapy)kHasa MeMmbpaHa rnaakas,
OHa He 0Dpa3yeT HUKaKMX CKIagdoK U BbIPOCTOB.
BHYyTpeHHA MeMOpaHa obpasyeT MHOMOYUCIIEHHbIE
CKIagKun, KOTOpble HarpaBieHbl B NONOCTb MUTOXOHOPUMN.

 CKknagkm BHYTpeHHeNn membpaHbl HasbiBalOT KpUCTamu
(naT. «Kpucta» — rpedeHb, BbIpoCT). OcobEHHO MHOro
KOUCT B MUTOXOHOPUAX AKTUBHO PYHKLUOHMPYHOLLMX
KIETOK, HaNnpUMep MbILLEYHbIX.



[MnacTunabl

/- 2\ MNponnactmg

Xpomonniact X/10PONNACT  Jledikonnact

y y 1 4’ 4 . “ ] - s N
2 PacTutenbHble KNeTkun nuctoctebernsHoro

Mxa
Plagiomnium affine C BUAUMbIMU
xraoponfactamu (CUNbHO YBENUYEHO)

* B uutonnasme KNeTok BCex paCTEHUN HAaXOOATCH
nnactunabl. B kKneTkax )XKMBOTHbIX NiacTUabl OTCYTCTBYIOT.
PasnnyaloT Tpy OCHOBHBIX TUMa NNacTua: 3eneHble —
XnoponnacTa; KpacHble, OpaHXeBble U XenTble —
XpomonnacThbl; becLBETHbIE — MEUKOMNIACThI.
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o Xrniopornsiacmal - opraHouabl CoAepKaTca B KneTkax

INMNCTBLEB N APYIrNX 3eNEHbIX OPraHOB PpacTEHUN, a TaKXe y
pa3HOObpa3HbIX BOOOPOCNEN.

« Pa3mepbl xnoponnacTtoB 4—6 MKM, Hanbornee 4YacTo OHU

NMEIOT OBanbHY PopMy. Y BbICLLUUX paCTEHUN B OOHOU
KneTke oObl4YHO OblBaeT HECKOSNbKO AECATKOB
XI10ponsacToB.
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YNneTpacTpyKkTypa Xnoponnacra: &)
1. HapyxHaa memOpaHa

2. MexMemOpaHHOe NPOCTPaHCTBO

3. BHYTpeHHAA MemOpana (1+2+3: obonoyka)

5. TUNaKoMg C NpOCBETOM (MIOMEHOM) BHYTPH
6. memOpaHa Tunakonga

7. rpada (CTonka THNakouwgos)

8. Tunaroug (namena)

9. 3epHO Kpaxmana

10. pubocoma

11. nnacTugHaa AHK

12. nncrornobyna (kanna »xupa)

« 3eneHbin LUBET XJI0pONfacToB 3aBUCUT OT COAEPKAHUS B
HUX NUTMEeHTa Xropodunna. Xnoponnact — OCHOBHOWU
opraHoung KreTok pacTeHUn, B KOTOPOM NPOUCXOANT
doTocuHTEg, T. €. 06pasoBaHMeE OpraHNYECKUX BELLIECTB
(yrmeBoaoB) n3 HeopraHudeckux (CO2 n H20) npu
NCMNOJIb30BaHNN 3HEPTUN CONMHEYHOIO CBETA.



« XpomonnacTbl— NfiacTnibl, OKPaLLEHHbIE B XENTbIN,
KpacHbIN UnNu opaHXeBbin LBeT. OKpacka XpoMoniacToB
CBA3aHa C HaKornmeHnem B HUX KapoTUHOWNAOB.

* XpOMOI'IJ'IaCTbI onpenesiarT OKPaCKy OCEHHUX JINCTLEB,
nenecTtkoB LBETOB, KOPHENJ1040B, CO3peBLUNX MJ10A40B.



DHAOIUIAZMATHYCCKHIH

Pubocombi ".,\

INMaasmaruyeckas
MeMOpaHa

Anpo

Bakyoib Aapsiuko

O6on0uka
KJICTKH

Annapar

MuTOXOHAPUS ToubKm

LluTornasma
Iaactun
XJiopomiacr

JlemkonnacTtbl B

KgpTodene
* JlenkonnacTbl— HEOKpaLLeHHbIE NNnacTuabl, Kak

NpaBuIIO BbINOMHAKOT 3anacarLlyo yHKuuto. B
revikonnacrtax KnyoHen kaptodens HakannBaeTcs
Kpaxmar. JlenkonnacTbl BbICLLMX PACTEHUN MOTYT
npeBpaLlaTbCa B XoponnacTbl v XpomMonnacTbl



