BUONIOTUA PACTEHUU
B CXEMAX U TAB/IMLUAX

(*epebuyosa E.J.)

ABTOp npeseHTayuun: yuynteno Guonoruu
MBQOY COWYWUI Ne3 r. JlabbiTHaHrn

[NopoxuH Bnagumup ViBaHoBuY



MNpynna

Yucno BMaos

OCHOBHble cucTemaTuyeckue rpynnsbl pacTeHm‘&

OcoBeHHOCTH CTPOEHHUA
M XXU3HEACATENBbHOCTH

XU3HEHHBIN UUKN

MNpeacrasutenu
M UX 3HaAYeHHe

Hu3wwne pacreHun

Moauapcreo Hacroswue sogopocnu (35000 enpos)

Otaen
3eneuble
BOOOpPOCNM
13 000
BMAOB

Xpomartorpadbl 3TUX BOAO-
pocnen copepxar 3eneHbln
NMUrMeHT — xnopodwmnn, no-
3TOMY OTAUMUTENbHLIA NpU-
3HaK 3eneHblXx Bogopocnen —
3eneHblid  uBeT cnoesuuia.
PacnpoctpaHeHb! OHU npe-
UMYLLECTBEHHO B NpPeCHbIX
BoAoOemMax, HO HekoTopble
obuTalT B MOPCKUX BOAO-
emMax v B HAa3eMHbIX yCnosu-
X, HO B YCNOBMAX Nepuoau-
YecKoro yeBnaxHeHus. 3ene-
Hble BOAOPOCNW NpeacTaB-
NEeHbl  OOHOKMNEeTOYHLIMKA W
MHOrOKNeToOYHbIMKM  hopma-
Mu. BONbWWHCTBO OAHOKNE-
TOYHbLIX W KOMNMOHWANbHbLIX
BoAopocner WMerT OAWH
WA HECKONbKO JKryTWUKOB, C
NOMOUWBK KOTOPBLIX CNocoo-

Hbl NEPeABUraThCs B BOAE.

PaamHoxenue 6Becnonoe

(cnopamu #  Kycovkamu

Tannoma) W nonosoe

(NpoucxXoauT OCEHEI0).
UMK pa3BuTus
XnamMwaoMoHaabl:

B3pocrnoe pacteHue (n)

i

ramersl (n)
3

(onnopgoreopeHne ramer)
3

auroTa (2n)
UMEEeT TBEepAYIO 3allUTHYIO
obonouky. 3MMyeT Ha AHe

eoaoema.
3

4 BereTaTUBHbIE KINETKU
(n) = 300cnopbl
obpa3yiotcA B pesynertate
Meno3a. B XU3HEeHHOM LuKne
npeobnagaer BereTatMeHoE

rannouaHoe NoKonNeHue.

OaHoOKNeToYHbLIe:
xnopenna, xnamugo-
MOHaga — cnyxar nu-
WEeW MEeNnKUM XuBOoT-
HbiM, oOcCHOBa UTO-
NNaHKTOHA.
KonounanbHbie:
BONbLBOKC — Nuwia ans
XKUBOTHbIX.
MHorokneTtouHsbie
CNUpPOrMpa, YnoTpukc,
Knagodopa — MecCTo
0BUTaHUA MENKUX Xu-
BOTHeIX, oborawaioT
BOOY KMCNOpPOAOM, CO-
CTaenAT OCHOBY Op-
raHW4YEeCKOro BewecT-
Ba BOAOEMOB. YdacTt-
BYIOT B 0Opa3oBaHuu
NOA30NUCTLIX noye
(xapakTepHbIx Ana ce-

BEPHbLIX PaNoHOB).



Hu3wwue pacteHun

Otpen
KpacHble
BOAOpOCNH
4000 supos

KpacHblie BOAOPOCNU ABNAIOTCA MHO-
rOKNeTOYHLIMK OpraHnaMamMm, X Teno
NpeacTaBneHo TannoMoMm wunu cnoe-
BULLEM, MOMMMO 3€NeHOro nNUrMeHTa
OHM copepXat kpacHblit (pukoapuT-
PUH) ¥ CUHUIA (PUKOLMAH) NUIMEHTBI.
3anacHoe BellecTso — barpaHKOBbIA
Kpaxman, OTKNnaabIsaoWWincs B LUTO-
nnasme. PacnpocTtpaHeHsl B MOpaX U
okeaHax (BeHtoc), pegko B NpecHbIX
soaoemax. ObonoYku KNeToK HeKoTo-
pbIX BUAOB MOMYT MWUHEPANU30BaTLCA
CONnaMu Kanbuna U MarHus. Tannom
umeeTt HopMy KYCTUKOB.

PasmHoxalotcn 6Gec-
nonsiM  (cnopamu) u
nonoesiM nytem. Xry-
TUKOBBIX CcTaaun B
LUMKNE pa3BuMTUs HerT.
MNpeobnapnaer cnopo-
put (n), obpasyowmii
B CNOpaHrMax Cnopsl
(n). MNonoeoe pa3MmHO-
XeHve npoucxoauT
bnarogapa naccveHO-
MY MEpPeHOCY MYMCKUX
rameT K XXEeHCKOMY ro-
NOBOMY OpraHy.

Mopchupa M Heko-
Topble apyrve
npeacrasureni
ynotpebnsiotca B8
nuwy. Audensums,
¢unnodgopa — uc-
TOMHUK arap-arapa.
Muwa ans xueort-
HbIX (MOpPCKMX W
NpPUBpPEXHbLIX).
DPOpMUPYIOT OKea-
HUYeckne ocTpoea
BMeCTe C kopan-
namu.

Ortpen
Bypuie
BOAOPOCNU
1500 Buaoe

MHorokneTouHele, oburareny mopen u
okeaHoB. Camble BbICOKOOPraHW30BaH-
Hbleé U3 BOAOPOCNEN, TanIoM UMeeT
Bypyto OKpacKy 2a cyeT 3eneHoro (xno-
podhvnn), oparkesbiX (KapTMHOMALI) WU
KpacHoro (pykounaH) nurmeHToB. Teno
pa3feneHo Ha YacTu: pu3ouabl, CTBON U
NWCTOBAA MNNACTWMHKA, WMEKTCA BO3-
AyWHbIe Ny3bIPBKKY, yOepXvBealowme
pPacTEHUE B BEPTUKANbHOM MONOXEHUU,
B KNeToYHbIX CTEeHKaxX UMeeTca uennio-
Nno3a, HECKONbKO OTNMYaWaAscs no
CTPOEHUIO OT TaKOBOW BbICLUMX pacte-
Hui. MNuTarnTes 3a cueT (PoToCuHTe3a,
(NPOAYKTL! ero caxapocnupTbl: MAHHUT
¥ NaMUHaPWH),

B uukne pazesutia npe-

obnapgaet cnopodmT (2n)
CNOPaHIMn
cnop%ttmra

cnopsbl (n)
obpasyTca B npouecce
Mevgoaa

rameToduT (n)
WMEET apXeroHnun
W am%pwquu

cnepMaTo3onab!
W auuexge'rxu (n)

:wlro? (2n)
cnopodur (2n)

Pykyc, ackounna,
uucrosenpa, Mak-
pouUMTUC, anapus,
arapym obpasyior
oBWWpHbIE npu-
AOHHLIE  3apOCny,
ABNAIOTCA  MECTOM
obuTaHua MOpCKUX
XWBOTHLIX W NMULLEN
ANa HUX. AsnawTca
NPOMbILLNEHHBIM
CbipbeM Ana nony-
YEeHWUR CONewn Kanua,
Moaa, anLrMHOBOW
kucnotel.  JlamuHa-
WA CbenobHa.




lpynna
YUCNo BMAOB

OcobeHHOCTH CTPOEHMA
W XU3HeAeATeNLHOCTH

KH3HEHHBIW UMKN

NpeacraBuTenu
M UX 3HAYeHHe

Boicwne pacreHunn

MoguapcTeo Boicwune pacreHus
K BbICLWUMM pPacTeHUAM OTHOCATCS PacTeHUs, TENO KOTOPbLIX pa3deneHo Ha opraHbl (KopeHb, cTe-
Genb, NUCTEA). 3TO CNOXHLIE MHOMOKNETOYHLIE OPraHWU3Mel, KNeTku KOoTopbiX AudpepeHuyuposa-
Hbl U 0Dpa3ylo pasnuyHble TKaHW (NOKPOBHAs, NPOBOASWANA, MEXaHuyeckas u T. 4.), Umelowme
onpeaeneHHoe yHKUMOHanNbHOe 3HaYyeHue. MNoagneHre NOKPOBHON U NPOBOAALWMX TKaHeH Obino
BaXXHEWLLMM apoMopO30M B 3BONIOLUMKU PACTEHUNA, T. K. NO3BONUNO UM BbINTU HA cywy. [TOKpoB-
Has TKaHb NPeaoTBpalWaeT OT BbICLIXaHUA pacTeHus, a NpoBoasllas CBA3biBaeT mMexay cobon
BCE 4acCTW pacTeHun, TPAHCNOPTUPYS BOAY, MUHEPANbHLIE U NUTATESbHbIE BEWECTBA NO pacTu-
TENBbHOMY OpPraHnamy.

Bbicwwue cnopoBbie pacTeHUA

Otpen
MoxoBuaHbie
25000

BMao0B

PacteHua, He WMMeKT npo-

BOAALLEN TKaHW (COCYO0B) U
MEXaHW4YeCKOn TKaHu. Teno
pasgeneHo Ha crebenb w
nucroobpasHbie BbIpOCTbI —
thunnounabl, KOPHEW HeEeT,
WHOrAa UMEDTCS pU3onabl.
NMuratorca asToTpodHO 3a
cyeT poTocuHTE3a. MHOrue
Buabl obnagalwT rurpocko-
NUYHOCTBD = CNOCOBHO-
CTblO0 yaepxusaTb BoAay 3a
CYET BOAOHOCHbLIX KNEToK
(bunnowaos). Bcrpevator-
CA B OCHOBHOM B CE€BEpPHOM

PasmHoxeHne  Gecnonoe
(cnopamu, BEretatMBHOE) M
nonosoe pa3MHOXEHUe,
Ana onnoaoTBOpPEeHUA He-
obxoauma Boaa. B cnyvyae
ABYOOMHbIX pacTeHur, noAa-
BMXHbIE CnepMaro3ouabl ¢
NOMOLULbLIO BOAbI NONAAAKOT B
XKEHCKWIA NONOBOW OpraH, B
cnyyae OAHOAOMHbBIX, MY~
CKME W XEHCKMe nonosble
OpraHbl HaxoAaTca Ha oAa-
HOM pacteHuu. lNpeobnapa-
€T NOMoOBOE NOKONeHue -—
rametotuT (3apocToK).

Knacc INucrocre-
OenbHble MXK:
ctparHym — Bbl3biBaeT
3abonaynBaHue noy-|
Bbl, CNYXWT Hakonu-
Tenem Bnaru. llog-
AEPXKUBAET BOAHLINA
bananc, obpasyer
3anexu Topcpa, 06-
napaer Bakrepuuua-
HbiM CBOWCTBOM, MUC-
NONbL3YETCA B CTPOU-
TeNLCTBE [lepeBsiH-
HbIX gomax (KoHona-
TAT Wenu).




OTtpen
|MoxoBuaHbIe
25000
BMAOB

LUukn passutuna
KYKYWKWHA NbHa
cnop{? (2n)

,,  3apocTokK

MYXXCKOM
rametToduT
i

N
WEHCKWIA

rameTochur
Jl

AWLIEKNETKN

|cnepmarosoum=|]

g

lonnoaoTBOpEHME ]

zurota (2n)
<

cnopogpur

BAETCH HA XXEHCKOM ra-

TOUTe, NPEACTABAACT CO-
W kopoBotiky co criopami

cnopkl (2n)

d3B

o KYKYWKAH nNeH -
cnaraeTt pacTuTefb-
HbIA NOKPOB TYHAOPLI
U XBOWHbLIX NECOB.
BOAAHOW MOX
choHTMHaNMC uc-
none3yeTtca  akea-
PUYMUCTAMM.
Knacc
MevyeHo4YHbIE MXH

MapLuaHLma

Otpen
ayYHOBUOHbLIE
500 suaos

MHOroneTHue TpaBsHUCTbIE,
BEYHO3ENEeHbIe pacTeHus.
Mobern crenowmeca ¢ npu-
AATOMHBLIMU KOPHSAMM, LUKNO-
BUAHBIMM NUCTEAMM, pacno-
NOXEHHbIMA  MYTOBYaTO Ha
npamocTosuux noberax, Ha
BEpPXylIKax KOTOpbIX pacno-
naralTca CNOPOHOCHLIE KO-
nocku. MNnayHbl pacTyT o4YeHb
MEONeHHO, ¥ HeKOTOpLIX BW-
OOB rameTtoduT U3 npopac-
TaloWen cnopbl pa3suBaeTcs
B TeueHue 6—-15 ner.

Lvkn passuTus CxogeH ¢ na-
nopoTHukoobpasHeimu,  [pe-
obnagaet cnopodur (2n), B
CNOPAaHIMsAX CO3PEBaloT CNopbl
(n). N3 cnopbl passuBaOTCA
oaHononbie unu odoenonvle
rameromT  (3apocrok), nu-
WeHHbIA xnopodunna, cyule-
creytowmin 8 cumbuoae ¢ rpmd-
HULUEH B TEHEHWE HEeCKONbKMX
net. [na onnoaoTeBopeHus
Hy>kHa Boaa. K13 cnopol passu-
BaeTcs CnopodmT.

Mnaynw ©Oynasosug-

HblM, nnayH Oapa-
Heu. Cnopbl nnay-
HOB MCNOMNB3YKTCH
B Kayectse [EeTCKOW
NPUCLINKK (Hary-
panbHbiil Tanek), B
BETEpUHapuu, B Me-
Tannyprum B ¢pa-
COHHOM NUTbLE ANS
obcubinauuMs  mope-
nen.




Mpynna
4Yyucno BUAOB

OcoBeHHOCTH CTPOSHUNA
M XU3IHeOeATeNLHOCTH

XW3HEeHHbIN UMKN

MNpeacraBuTenu
M UX 3HaYeHUe

MHOroneTHue  pacTeHus.
UMEeT 4YneHUCToe KopHe-
BAWE C NpPUAATOYHBLIMW
KOPHAMKW, OT KOpPHEeBMWaA
OTXOAAT HafazemHble nobe-
. OHu GuiBalOT AByX BW-
0OB: OOHW — BEreTtaTMBHbIe,
3eneHble, MyTOBYaTO pas-
BETBNEHHbIE, NEeTHWe, K
OCeHW OTMUPAKT, ApYyrye
OypoBaTtble, npsMble He
BETBALMECH, Pa3BUBAIOTCA

paHo BecHoW. Ha Bepxyluke
BeceHHero nobera obpaasy-
eTCA CMOPOHOCHBIA KONOC,
nocrne CnopoHOWeHuss oT-
mupatwT. [lMoberm cocroar
M3 YNEHWKOB (MEeXJ0y3nui)
W Y3rnoB C MyTOBYarTo pac-

NONOXeHHbLIMKU  JTUCTBAMW.
Nuctea peayuMpoBaHbl
B8 yewyn. Knetkn pacrenus
cnocoBHbI HakannueaTthb Kpe-
MHE3EM, KOTOPbLIA BbINON-
HAET MEXaHU4ecKyr W 3a-
WWUTHYIO

B CNOPOHOCHLIX KONOCKaX
obpasyioTca  rannowaHsle
cnopel. M3 HUX BeipacTalT
3apocTku (rametohutel -
oaHO unu oboenonsle). On-
NOAOTBOPEHME  OCYLLIEeCTB-
nAeTcA TONBLKO Npu Hanu-
YUK BOALI HA NOBEPXHOCTU
rametochura. M3 aunnouwa-
HOW 3WUroTel Pa3BUBAETCH
3apoAbill, a W3 Hero -
B3POCNLIA CNOPOGUT.

XBoLWwu ABNATCA
MHAMKATOPaMKU Nous,
Tam rge OHW Npou3-
pacTalT, nodYsa Hy-
XNAeTCA B U3BECTKO-
BaHMK. XBOWW HAB-
NAKTCA  COpPHAKaMK
nacrouw, W nonew.
XBOLW NONEBOW npu-
MEHSIETCA B Meauuu-
HE KakK MOYEroHHOE
CPEeACTBoO.




| TIpynna |[OcoBeHHOCTH CTPpOEHUA m MNpepcrasurenu
| YUCNO BUAOB | M KM3HEeAEATENbHOCTH ¥ UX 3HAYeHUe

Oraen
ManopoTHu-
KOBUAHLIE
10000 supos

\/

Muoronetime  Tpass- || A@PaKTepHO nonoeoe, becnonoe,

_| seretatusHoe pasMHOXEHWUE KyCOu-
HuCTbIe (MHOrAa Ape kamu KopHeBuwa. B xu3HeHHOM
BOBMAHbLIC) pacTenus, | yukne npeobnagaer cnopoeoe pac-
TeNo KOTOpbIX pasaene- | TeHne — cnopodut. M3 cnopel pas-
HO Ha KOpEHb, crebens || BWBAETCA 3apOCTOK CepauesuHOW

¢opMbl — 3apOCTOK (rAaMeTopuT,
M JMCT. Hacto UMEIOT [l ja) e aoero opHONONLIA), Ha Hem

KOpHEBUWE W NpU- [ pa3enBaOTCA  CNEepMaTto3ouabl K
AaTOuHbIE KOpHM, Kpyn- | sruekneTkn. OnnoaoTeopeHne npo-
Hble NWUCTBS Hecywme [ VCXOAUT B kanne BoAbl. M3 3uroTbl

~ | pazsuBaeTcsa cnopodmr.
cnopbl. Monoabele nu Lmkn pa3Butus

CTbA  ynuTKOOBpa3Ho WHUTOBHMKA MYXKCKOrO
cBepHyTbl. Jluctes paas- ( cnopocur (23)e
B3pocnoe nucrocrebensHoe
eneHbl Ha YepeLuok u
A P pacr&nue)

NNAacTUHKY. Xopowo
passuTa NpoBoAsLLas U (06 cnopbl (n) }
0bpa3yrTca B pesynstare Menosa
OCHOBHasi (napeHxmuma -
(nap ) B COpycax, Ha NUCTbAX — Banax)
TkaHn. HazemHble na- g
5 cepaueBUaHbLIN 3aPOCTOK —
NOPOTHWKK  NPEeAnoYyu P rameTodHN
TAT BNaXHble TeHWU-
CTbie mecta obutaHus, aHTepuauun apXxeroHuu
BOAHbIE (hopMbl  OOU- MYXCKKUe no- KEHCKME No-
TaT B8 Gonortax u Ccros- | noBble opraHsl| |N10Bbl€ OpraHbl
YUMx BOACEMax, APEBO- & -
BuAaHble opMbl  pac- [“NepMaTo3onAabl AnuexkneTku
NPOCTPaHEHL! TONLKO B Menkue, KpYNHbIE, HE-
TPONUYECKUX Necax. |___NOABWXHbIE NOABWXHbIE

BeiMeplwue nano-
pPOTHMKW o0Bpaszo-
Banu 3anexu Ka-
MEeHHOro yrns. He-
thponenuc, anu-
aHTyM  MCNonbay-
TCA ANA o3ene-
HeHus. KopHesu-
wa Mcnonb3yTcst
ANA WU3roToBNeHWA
FNMUCTOTOHHbIX Nne-
KapcTs (WMTOBHWUK
Mmyckon).  Mono-
Able NUCTbA HEKO-
TOpPLIX  nanopoT-
HUKOB B HANOHUK
ynotpebnsawr B
nuLLy. BogHele
NanopoOTHUKM  —
canbBUMHKUA, Tal-
NadHAcKkMM  nano-
POTHUK W Apyrve
MCNONbL3YIOTCH
OANA  yKpaweHus
aksapuymMos.

B cesepHbIx ne-
cax obutalT: wwu-
TOBHUK  MYXXCKOMN,
OpNAK U Ap.




Mpynna
4MUCno BU-
aoB

OcobeHHOCT™M CTPpOEHMA
M XM3IHeOeATeNLHOCTH

XU3HEHHBLIA UWKN

MNpeacrasurenu
M MX 3HaYEeHUe

BoiCclune ceMeHHbIe pacTeHUs

Otaen
Nnonocemex-
Hble
8000 BvaoB

BeyHo3eneHole  (pexe
NUCTONagHuie) AepeBbs
WU KyCTapHWKu (TpaBsHWU-
cThix ¢popm Het). OTHO-
CATCA K rpynne CemMmeH-
HbIX PACTEeHWM, TaK Kak
pasMHoxaromea  ceme-
Hamu. CemeHa, B OTnu-
yse OT cnopbl (oaHa
KNetka), copepxar 3a-
poaeill, 3anac nura-
TeNbHbLIX Bewecrs W
obonouky. CemeHa oOT-
KPbLITO PacnonoXeHbl Ha
Yewynkax wuwek (Bu-
AOU3MEHEHHbBIIA KpO-
YyeHHbin nober). [poy-
Hble MOKPOBL!I  3auin-
WAaKT CEMEHa OT BHELU-
HMX BO3aencTeun. B
crebne pasnuyarT: Ko-
Py, ApesecuHy (npo-
BOOAWYH TKaHb) W
cepaueBuHy (ocHosHas
3anacarnouan  MmeaHsk).
MpoeogsLan TkaHsL 06-
pazoBaHa He cocyaamw,
a Tpaxempamu. B cu-
TOBUOHbLIX KNETKax HeT
KNETOK CNYTHWL,.

B uvkne nonHocTe npeocbnapaer
cnopouT (2n). PYHKUMIO CNopaH-
MA BbINONHAKT CeMA3a4vaTku, OT-
KPBITO PacrnonoXeHHble Ha Yewyii-
Kax XXEHCKMX LWULIEK;, B HUX pas-
BWBAETCHA XEHCKUU rameTothur —
ABa apXeroHus C KPYNHLIMK He-
NOABWKHBIMU ANLIEKNETKAMM.
Myxckon rametopuT npeacras-
naeT coboil nbiNbUEeBOE 3epHO C
ABYMSA HEnoABWKHBIMWA CNepMus-
MU, COCTORALLICE U3 reHepaTUBHON U
BeretTaTtMeHON KneTtku. [binbueesie
3epHa CO3peBaldT B NbNbUEBLIX
MELLKaX MYXCKkMX wuwek. ns
ONNoAoCTBOPEHUA He Tpebyertcs
BOAa, MNbinbUa NEPEHOCHTCA
BeTpoMm. [lonaB Ha cemAsavyaTok,
NbNbUEBOE 3E€PHO NpoOpacTaer,
obpasys nbinbuesykd Tpybky, no
KOTOPOW CrnepMuid (HeNOABUHBIN)
nonagaer K suuexknetke. B onno-
AOTBOPEHUM NPUHMMAEET Y4acTue
TONLKO OAWH CNEpMUIA U OoaHAa AlA-
LEKMNeTka, OCTanbHble OTMMPAKOT.
B peaynbtare onnogoTBOPEHUR
pa3eMBaeTCA CEMA C CEMEHHOW
KOXYPOW, 3apoablllemM # 3HOoC-
NepMoM.

Knacc
CaroBHMKOBbLIE —
BHEWHMM BUAOM Ha-
NOMWHAKT NanbMbl,
BCTPEYaKTCAa B TPO-
NUYECKMX necax.
CepauesvHy  Heko-
TOPbLIX CArOBHUKOBLIX
nane™m  UCNONbL3YOT
B nuwy (copro).
Knacc NHkroesle —
npeacragned eauH-
CTBEHHLIM npea-
CTaBUTENEM  [WMHKIO
ABYNONacTHoe, npo-
uapactaer B A3WW.
Umeer NACTOBYIO
NNAacTUHKY, CXOAHYIO
No CTPOEHWK C nu-
CTbAMWU  UBETKOBbLIX
pacTeHui.

Knacc 3¢enpoBbie -
acheapa vnu XBOMHUK.
WmeloT 3eneHbie ooTo-
CUHTE3Vpylowue no
Gern, nucTba Yewyn-
yatble. CemeHa WucC-

MNONbL3YHT B NMULLY.




Mpynna
YUCNO BMACB

OcoBeHHOCTH CTPOeHUA
W XU3HEACATENbLHOCTU

KN3HEHHBbIM UMKN

MNpeacrasurenu
M UX 3HaYeHUe

Knacc
XBOWHbLIE

B yMmepeHHOW 30He
npeacrasuTensiMu - ro-
NOCEMEHHLIX ABNAKOTCA
XBOWHbIE. KOpeHb XBOW-
HbIX 8 OCHOBHOM
CTepXHeBOW. B KopHaX
n cTebnaAx MHOro CMmo-
NAHBLIX X0AO0B, 3anon-
HEHHbBIX achupHbIMU
Macnamu U cmonamu. Y
NUCTONaAHbIX XBOWHbLIX
(nMcTBEHHMUA) NKUCTLA
MArKMEe, NNOCKUEe, Wrno-
BMAHLIE PACNONOMEHDI
ny4ykamum wnum cnupanbs-
HO. Y GonbluMHCTBA
XBOWHbBIX NUCTbA BEYHO-
3eneHbie, XecTKue,
uronbyaTele WM ve-
wyesnaHble no dopme
WU OYEeHb Pa3HOW ANWHLI
(no 45 cm.). Onn no-
KPbIThI CIIOEM KYTUKYIbI,
NPeAoxXxpaHawwen  oT
U3NULWHEro MCNapeHus.

LlVIKné)a:iBMTMFI COCHbI
€MA COCHbI
(3apoabilw cemeHu)
4

CocHa
(Bapocnoe pacrexue, cnopoduT)
(74 S

eHCKHUE LWWLLKW
it

ceMA3avaTkm
(Ha yewye WWLW-
KW, HECYT CNno-
paugmm)

MYKCKHE LUMLUKW
b

cnopaHruu
0

MEeno3s
MHO20 MESIKUX Cro,
(MuKkpocnopb!)
(Bce cnopel
paaauesatorcn)

MYXXCKOW 3apoc-
TOK — rameTouT
-(nbmbueBJ?e 3epHo

Nbinbua nepeHo- 3
CUTCA BETPOM Ha KEHCKUH
cemsizavaTtok, npo-} 3apOoCTOK rame-
pacraer, 0bpasya TohUT
nbmbueexro P (sHgocnepm ¢
2 apxegonmnmu)

Meno3
4 KpynHeie
crnops! (Me2ac-
rnops.i)
(passueaeTcs
Toan% oaxHa)

2 cnepmus
OCTaBNATCH m'luexnenm
ALeKneTke (no ogHoiA
biNbUEBON Tpybe) IB kaxaom apxe-
ronww)

3m'o1'a
(oauH cnepmuit (n) onn
OAHY AUeKneTKy (n

3apon blLU CEMEHU

,?onaopﬂer

Enb, cocHa, nucr-
BEHHMUE, MOXOKe-
BENbHUK — OCHOB-
Hble nopoaw!, obpa-
3ylolmMe  necHble
MaccuBbl cesepa U
YMEPEHHOW 30HbI.
CekBoitn — 0HO 13
cambix BbICOKUX
W OONrOXMBYLLWX
pacTeHui NNaHeTbl.
Keap — ApeeHeit-
LUee ronoceMeHHoe,
MOXEeT pacTu Ha
BbICOTE Bonee
2000 M. Boipenser
tonbwoe KOnNun-
YeCTRO (OMTOHLUMOOB.
XBOWHbLIE WMCNONb-
3ylOTCA B CTPOM-
Tenscree, 8 uen-
NONO3HO-0YMaXKHON
NPOMBILLNEHHOCTH,
B XWUMWUYECKOW Npo-
MbILLNEHHOCTU — U3
CMONBbI

YXUBOTHbLIE NUTAKOTCH
ceMeHaMU XBOMHbIX.




Mpynna
| 44CNo BUAOB

OcobeHHOCTH CTPOEHUA
M XXU3HEeOeATeNLHOCTU

KN3HeHHbIN UMKN

MNpencraBurenn
W UX 3Ha4YeHue |

Ortgen
| MokpbiTOCE-
MEHHbIe
| (LiBeTKOBbLIE)
250000
BUAOB

Hepesba, KycTapHukW, Tpa-
Bul. PacnpoctpaHeHbl BO
BCEX KNMMaTUYECKUX 30HaX.
OcHoBHaa 0COBEHHOCTE -
Hanu4Yue uBeTka, passuTue
CEMEHW BHYTPW NNoAaa, T. €.
NOKPLITOCEMSAHHOCTL.  LiBe-
TOK — BUOOU3MEHEHWE reHe-
patueHoro nobera. Jlenect-
KW, TbIMMHKW, NECTUK — BU-
AOU3MEHEHUS NUCTLEB.
UMeTCa CNOXHbIE NPOBO-
ASWMe TKaHW, cocTosume
M3 COCYAOB, CWMTOBWUOHbLIX
TPYOOK ¥ KNETOK CNyTHUKOB,
Cemano4ka JaumMueHa
cTeHkamu 3asnau. MNpoueccy
ONNOAOTBOPEHUST npeAalue-
CTBYET OMbINEHUe — nepe-
HOC MbiNbUbI C ThIMMHKK HA
pbinblUe NecTvka U UBeTKa.
MepeHoc nbinbybl OCywecT-
BNSETCA B OCHOBHOM C MO-
MOWPbID BETpa W Haceko-
MblX, BCTpeYaeTca Ccamo-
onbinexwue. noa c ceme-
HaMu passvBaeTcs U3 3aBs-
3M1 NecTuKa uBseTka.

ONA NOKPBLITOCEMEHHbIX Xapak-
TepPHO BereTaTtmeHoe u Nonosoe
(cemeHHoe) pasmHoxeuue. [ns
ONNOAOTBOPEHUA HE HyXHa BO-
na. B xn3HeHHOM UMKNEe NonHo-
CTbl0 npeobnagaer cnopour
(n) = camo pacrenue.
XapaktepHo ABOWMHOE Onnogo-
TBOpeHue. Havano uvkna coena-
A3EeT C ronocemMeHHbIMuM pacre-
HuaMu. Myxckon ramerocour —
NbinbUeBsoe 3epHo (Bereratue-
Has W reHepaTtveHas), pa3suea-
eTCs B NbiNbUEeBOM MelwKe Ha
ThIMMHKax. MeHCKuW ramero-
tbut obpasyeTcs U3 OQHOW Me-
racnopbl u npeacragnaeT coboun
8-A0epHbl  3apoAbllEBLIA Me-
wok. OgHa u3 KNeTok — sanuye-
KneTka. [1se aApyrue CnuealoTcs
B ueHTpe, obpaaya AMnnouaHyo
(4n) uenTtpaneHyr knetky. Oc-
TanbHble NATL UMAYT Ha dopmu-
poBaHue 3apoAabILLeBoro Metw-
kKa. B pesynebTate onnogoreo-
PEeHUA OAWH CnepMuil cnueaeT-
CA C SAWAUEKNeTKoW BTOpPOW C
LUEHTPanbHOW KNETKOW.

Knacc
OaHoaONbHbIE.
Cemelicmeo
3nakoebie
3epHoBbLIE  KYNbTy-
pbl (nwexuua,
POXb, fAYMEHb W
T. N.) — nuwesoe
3HaueHwue,

KynbTypHbie.
Cemelicmeo
nuneuHste
pacTeHus:
naH, Hapuuce,
YECHOK, NyK -
nuwesoe u pe-
KOopaTuBHOe

3HavyeHue.

TONb~




Otaen
MokpbiToce-
MEHHbIe
(LiseTkoBbLIC)
250000
BWOOB

UBeTOK

2

N

TBIYMUHKA

necTuk

{

{4

I nbinbUueeoe
3epHO

2 S

cemMsanovka

(B 33B513K)

3

eretatus-| fexepatve-
an men(a an KneTka

BapObliLLEeBbIi
MELLOK

4 4

!

nbmbue-l Icnep [cnep-
as Tpybk

MU

MU

AnLe- r_\empanbnan

KneTka KneTka

J 0

3uroTa (2n)

3

KNneTka

TPpUnNNouaHan

g

3apodbiw | | 3HAoCNEpM

Knacc
[eynonbHbie
OcHoBHBIE
KYNbTYpPHBIE
PacTeHus:

« CemMeincrTeo
nacneHoBLIe
(kapTodhens,
TOMaThl, nepedu,
BaknaxaHol);

e CEeMEeWNCTBo
Bobosbie

« (ropox, cos,
dacons,  606wl,
apaxuc),

« CEeMEeucTeo
KpPecTOUBETHbIE
(kanycra, peaeka
uT. n.),

e CEeMEenCTBO
CNOXHOUBETHbIE
(noaconHeyHuK,
acTpbl, reopruHbl




Hazsauue

T

XapakrepHble NMPU3HaKK
CeMeuCTB LUBeTKOBLIX pacTeHU. Knacc [IByaonbHble

-

~ OcoBGeHHOCTH CTpoe-

®opmyna Co-
ks Mnog HWA BereTaTUBHLIX Mpumepsbi
ceMencTBa uBeTKa useTtne opraHos
Crebnu yacto ykopoyer- | Toneko Tpaebl. Ka-
Hble, NKCTbA NPOCTble | NycTa, peabka, Cy-
1. Kpecro- TPY4OK, : :
ueeﬂiiug Uoi2l1242T24al | KucTh g ppy 03 ex | UGALHLIC WAW pacceqeH- | penka,  nacTywbA
¥ Hble, BUAOM3MEHEHUA | CYMKa,  FYNSBHMK
KOpHEei — KopHennoAaw! NEeKapCTBEHHbIN
Tpasbl, Aepesbs,
KucTts, Crebnu yacto ¢ wunamuy, |KyctapHvi. Wunoe-
K
2 Po30- qslls;:'w..ﬂa npo- K:g; g: oa, BCTpevyawTca noberosble |HUK, ABNOHA, pAbu-
uéemu o CTON it oro-’ KOMIOYKW, INWUCTER Npo- [Ha, nanyatka, rpa-
YsMsT.. M. | 30HTMK, opewex | CTPIE W CIOXHsie C Mpw- BANAT,  3EMASHKKA,
LLMTOK NUCTHUKaMMU bosapbIwHWK, rpywa,
BULLIHA, CNWUBAa
T IR Crebnu TpaBAHUCTbIe | TpaBbl, AEpeBbA,
4+
flirss s NVaHbl, NUCTBS NEPUCTO- | KyCTapHUKU. OB,
3. bobossie napyc, secna Kucrb, Bo6, CNOXHBIE C  KPYMHbIMU | COS, NIONUH, FOPOX,
(2), noAoYKa ronoeka | GobBuk | NPUNMCTHUKAMK, TpOWMYa- | YwHa nyrosan, aka-
@ c;)ocwmxca) TOCNOMHbBI®, YacTo Buao- | umna, ¢acons, Kne-
N3MEHEHBI B YCUKA BEp, KaLluka, AOHHIK
Crebnu suneyaToro BeT- | Tpasel.  TomaTwl,
Kuctb BNEHWA, NUCTLA NpPO- | NacneH, AYWMWCTLIA
4. Macne- d roga, ! :
Hr;Bble Uis sy TysylM | 3aBUTOK, Koﬂoﬁe)qxa CTble, HekoTopkle Bugbl | Tabak, NeTYHWA,
MeTenka UMEKT  BUAOWM3MEHEH- | nepey, Gaknaxa,

Hble noGern — KnyOHW

Genexa, aypmad




HazBaHwe
cemMencrea

XapakrepHble NPU3HaKWU LIBETKOBbIX PACTEHUN
Knacc OgHoaonbHLIe

Cougetue

OcobGeHHOCTN CTPOEHMUA
BEreTaTMBHLIX OPraHoB

Mpumepsl

g 13
JIuneiHole

4

O 243 T 3.3l

Kucrb,
yaule
OANHOYHBLIS

Crebnu vacro
BUAOUIMEHEHLI B
NyKOBULY, UMEIOTCH
KopHesuwa. JicTtba
YONUHEHHbIE, NTMHENHbIE
UNKU NaHUETOBUAHbBIE,
KunkosaHwe nuHenHoe
wnyu ayrosoe

TonbKo
Tpasobl. Jlyk,
YECHOK,
nunuu,
HapPUMUCChbI,
TIONbLNAHLI

2
3nakoBble

T02+2T3r|]

Leetkn
Menkue,
HEB3payHbIe,
nneHvaTble,

OnNbINAKTCS
BETPOM

CnoXxHeIN
Konoc,
CYNTaH,
METENKA,
noyartok

3epHoBKa

Crebens — cConoMuHa
C NONbIMK MEXAOY3INUAMMK
W B3AYTbIMK y3namu. PocT
BCTAaBOMHbINA.

JNlucTea cocToaT u3
NUHEWHOW NNACTUHKA
W Bnaranuuia,
oxBaTbiBaowero credens

TonbKo
Tpagsl,
Mwenwua,
OBEC, puc,
KyKypyaa,
OBCHOT,
Nbipewn,
MATNUK




CpaBHUTENbHAA XapPaKTepUCTUKA PACTEHUN
Knacca OgHoaonbHble n [1ByAOnbHbIe

MpuaHakun Knacc geynonuHble Knacc ogHoaonbHble
1. Konuyectso
CeMsonen B saapoasbie
2. Tun KOpHEBOW CUCTEMbI CrepxHeBan MoukoBaTtan
3. XKunkoeaHwe nucra Cervartoe unu nepucroe [MapannensHoe wnn ayroeoe
HeTbipexyuneHHbIn nnu TpexuneHHble, pexe

4. LseTok NATUYNEHHLIA C [BONHLIM YeTbIpex4yneHHble C NPOCTLIM
OKONOUBETHMKOM OKONOLBETHUKOM

CemM. KpectouseTHsle, Cem. 3naxkoebie, JluneiHsie,
Macnexosble, PO30UBETHLIE OpxuaHble

2 cemaaonu 1 cemapona

5. MNpumepsi

BeretatuBHbIe OpraHbl PpacTeHu W

DOYHKUUA BHewHee cTpoeHue BuaouameHeHuUA
KopHwennoawl (pena, mop-
KopHeBble CUCTEMLI MOFYT|KOBb), KOPHEBbIe KNyOHW
1. Yaepxusaer pacreHue B | ObiTb CTEpXKHEBLIMU U MOM- | (reopruH, ©Gatar); npuaa-
noyee, KoBaTbiMW. B cmepxHeeol | TOHYHbIe KOPHW-NPUCOCKM
2. lMornowaer MuHEpanb-|KOPHEBOW CUCTEME MOXHO | (NNiow), BO3AYLWIHLIE KOPHW
Hble BellecTsa u Boay, BblA€NUTE NaBHbil KO- | (Opxuaesn)
3. WHorpa 3anacaer nura-| peHb, ocobeHHo Ha craguu | Buasl kopHen:
TeNbHble BeWeCTBa. npopacrauus cemedn. B|1. Maeuein (paseusaercs
4. Obecneunsaer cumbuo- | moykoeamou KOPHEBOW (M3 3apoAblLLIEBOro KopeLlka)
TUMECKWE OTHOWEHWA pac-|CUCTEME HENbL3A BblAeNUTb [2. puaaToyHbI (passusa-
TEHMA C NOYBEHHBIMM OOU-|rnasHbil KOpPEHb Aaxe Ha [eTca oT ctebng unu nucra)
Tarenamu. cTagum npopactaHua ce-|[3. bokosble (passuBaloTcA
MEHHU OT rNaBHOro, NPUAATOYHOro
1 6OKOBbIX — OTBETBNEHKE




Opran DYyHKUMA BHewHee cTpoeHue BuwaonameHeHus
Mober — crebent U pacnonoXeHHble Ha HeM NUCTLA U Nod. Ha nobere MecTo npukpenneHus
NUCTA UKW NOYKKU Ha3bIBaeTCs y3noMm. PaccTosHue Mexay ABYMSA y3namu — Mex4oy3nuem.
Mogsemubie: kopHesuwe (navawbiw), nykoemua (nyk), knybHu (kaprodens).

1. LeHtpansHas ocs nobera.
. BeinonHseT onopHyw wu
poBOAAWY PyHKUMK.

. BbIHOCKMT NUCTLA K CBe-

Y, MHOrga 3anacaer opra-
nyeckue BewecTsa U BO-
y, ydacreyet B (hOTOCHMH-
e3e (y TpaBAHUCTLIX pac-
eHuI).

OpraH BeretaTMsHOro
a3MHOXEHUA,

B 3aBucumocTU OT NONOXEHWs
B npocTtpaudcree crebnu nogpas-
OensT Ha: npamocroayue (nwe-
HWUa), nonayyme (nanyartka non-
3yyasn), sblowmecs (BbIOHOK), uen-
nawowurecs (nniow). Mo dopme
MoryT ObiTh: UMNMHOPUYECKKMEe,
TpexrpaHHbie, YeTblpexrpaHHble,
CNAKOCHYTHIE U T. N,

| CTefenb 3nakoBbiX pacTEeHW Ha-
3bIBAETCA CONOMUHA

HapseMHble:  KOMOYKK
(60ApbLILWHUK), YCUKW
(orypeu), yco (3emnsi-
HUKa)

1. POTOCUHTES,

2. VWicnapexve Bogb! € Le-
Nblo oxnaxpaenus (TpaHc-
nupauus) u raacobMmeHa.

3. Y HEeKOTOpbIX pacTeHui
B NIUCTLAX 3anacarTcs op-
raHaveckve Bellectea W
BOAa.

4. AsnseTcs OpraHom ee-
reTaTMBHOrO  PasmHoxe-
HUA.

JlvcT cocTouT M3 NUCTOBOWM Nna-
CTUHKA, MNPOHU3AHHOW XMIKaMW,
eCnNu NUCT YepeLuKOBLIA, OH ele
MMEET YEPEeLoK, C NOMOLWbI KOTO-
poro kpenutcsi K crebnio. Jluctes
De3 yepewka Ha3LIRATCH CUAAYN-
MU. JTUCTBS MOryT BbiTb NPOCTLIMKA
M CNOXHbIMK. XKunkoBaHue: ceTtya-
Toe (ayb), napannencHoe (POXb),
ayroeoe (nogopoxhuk). Mo wcce-
YEHHOCTU NUCTOBOW NNACTUHKW:
ueneHble (NOAOPOXHKK), NonacT-
Hole (KNeH), pacceyeHHble (TeiCs-
YenucTHuk) U T. A. Mo dopme: nu-
HeWHble (Hapuwcc), oBanbHble (s6-
noHR) JlucTtopacnonoxeHuwe oue-
eIHOE, MYTOBYaToe,

Yeuku (ropox), Konk4vku

(kaktyc), npucnocobn-
HMA Ana noenu Hace-
KOMbIX (pOCAHKa), ue-
WYAKA (Ha KOpHEeBM-
wax), 4Yactu useTka
(nenecTky,  ThIYUHKMY,
NecTuk)




Hassauue
TKaHW

PactutennbHblie TKaHU

Crpoenue

MecToHaxoxaeHns

DyHKUNKH

Obpazosa-
TenbHas
(mepucrtema)

MepBuyHasn
BEpXyWeyHasy|

Mepuctema obpazo-
BaHA XUBbIMKW, MeEn-
KWMK, NNOTHO COMK-
HYTBIMK KNeTKkamu, C
KPYNHbIM AOPOM,
rycrol UuTonnasmon
W MENKUMA BaKyo-
naMu

1. YwacreyeTt B 06paszoBaHMM HOBbIX
Knetok u AuddepeHuyvaumm aTux
KNeTOK B KNeTK\ APYrux TKaHen.

2. Knetkn obpaszoeartensHOW TKaHW
NOCTOAHHO genaTca u avddepeHuu-
PYIOTCH B KNETKW NOCTOSAHHBIX TKAHEN,

KoHyc HapacTtanus B
novkax, 3apogbiwe
CEMEHW, HaA KOHYM-
Kax KopHen

1. ObecneumBaeT poCT OPraHoR B [NUHY.
1. Bnaropaps geneHuio KNeToK v ux
AvdbpepeHumaumm obpasyloTCa TKaHW
KOpHeW, noberos, NUCTLER, LIBETKOB.

BropuyHas
Gokoeas
(kambuir)

PacnonoxeH mexay
ApeBecuHon u nybom
crefneit u KOpHEW

1. Yronuwenue crebns U KOpHA.

MokposHan
TKaHb

Pacnonaraercs
NoBEepxXHOCTU

Ha

1. lNpepoxpaHAeT pacTteHwe OT Bbl-
CbiXaHua W Apyrux HebnaronpusaTHbIX
BO3AENCTBUA.

2. Y4yacreyeT B npouecce AblXaHus.
3. Yuacrteyer B ofmeHe Bewects

MEXAY OKPYXarUulen Cpeaoin,

Koxuua
(snngepmuc)

CoCTOMT U3 CNos Xu-
BblIX, NNOTHO COMKHY-
ThiX KNETOK C yTon-
LWEeHHON CTeHkon, bes
xnoponnactos. B ko-
HMUE NUCTLEB U 3e-
neHoix noberos Mme-
10TCA yCTbMUAa

Pacnonoxexa Ha
NOBEPXHOCTU NUCTb-
eB, Monoabix nobte-
ros, BCexX vacrewn
usertka

1. 3awmTa opraHoB OT BbICLIXaHWUA
M MUKPOOPraHU3MOB.

2. Ycrbuua obecneynsaloT raso- M
BOA0OOMEH B pacTeHUAX.




| HazsaHue
TKaHU

CrpoeHnue

MecToHaxoxneHuna

DyHKUMMN

CocTonT U3 MepTBLIX KNeToK,
CTEHKA KOTOPbLIX NMPONUTaHbI
XWPOBbLIM BeLIeCTBOM — Cy-
6epuHom

MokpriBaeT cTebnu
MHOTONETHUX pacTte-
HWIA KOpHEBULLA,
Kny6HM

1. 3awmra oOT nepenanos
TEMNepaTyp, MexXaHU4ecKux
BO3OEWUCTBMIA, BpeauTenei.

2. MHuorocnonHas npobka
ofpasyeT Ha nNOBEPXHOCTU
crebna 3alUUTHLIA Yexon, B
KOTOPOM MMEIOTCA “YeyeBuy-
Ku Ans ra3o- u eogoobmeHa.

Kopka —
nepuaepma

Komnnekc MHOrOCnoMHOM
npobkn u Apyrux MepTBbiX
TKaHEN, CMEHAET 3NUAEPMUC
Y MHOrONeTHUX pacTeHumn

[MoKpbIBAEGT HWXHIOKO
4YacTb CTBONOB, XO-
powo BblpaxeHa

y kKopkoBoro ayba

1. 3awura oT mMmexaHuye-
CKMX NOBpEexJeHWi, nepena-
AOB TemnepaTtyp, BpeguTe-
nemn, MMKPOOPraHU3MoB.

OcHoBHasn
TKaHb —
napeHxuma

OcHoBHAA TKaHb COCTOWT
OObLIMHO M3 XMBbLIX, TOHKO-
CTEHHBIX KNeToK, cocras-
NAWKUX OCHOBY OpraHos

1. dorTocuHTes.

2. 3anac nutaTenbHbIX Be-
WecTs.

3. Paanu4awT Takke BO3-
OYXOHOCHYIO U BOAOHOCHYIO
napeHxumbl,

AcCCUMMU-
NAUNOoHasn
TKaHb

Cronbyatans u rybuyaras
TKaHb NMCTa, COAEPXKMUT XNOo-
ponnactbl

B OCHOBHOM — B 3e-
NEHBIX NUCTBAX W
MOonNoAabIx noberax

1. ®OTOCUHTE3
2. lNa3oobmeHa

3anacaulas
napeHxuma

Cocrout #3  OQHOPOAHBIX
TOHKOCTEHHbIX KNETOK,
B KOTOPbIX OTKNaAbIBAIOTCA
Genkn, XKupel, Yyrnesogb
W ApyrWe 3anacHole BeLlecT-
Ba. Yacto MMET KpynHble
BaKyOnu C KNETOYHLIM COKOM

Ona HaxoAWTCA
B crebnsax pApesec-
HbIX pacTeHui
(cepaueswnHa), Kkop-
Hennopax, KnybHax,
nykoBuuax, nnoaax u
ceMeHax

1. Hakonnenue 3anacHbiX
nUTaTenbHbIX BEWECTB.

2. KneTtku OCHOBHbIX TKaHeH
cnocobHbl Npespawarses B8O
BTOpUYHYKD obpaszoBatens-
HYK TKaHb, 3@ CYET KOTOPOW
NPOUCXOAUT  BereTaTMBHOE
DA3MHOXEHNE PAaCTeHWN.




HazsaHue
TKaHu

CrpoeHue

MecToHaxoOXAeHUA

DYyHKUUMN

BopoHocHan
napeHxuma

CocTouT
pbIXNo
KNeToK

M3  KPYNHbIX,
PacnoONOXeHHbIX

B crebnax u (vnwu)
NAUCTBAX  pacTeHWi
3aCylWINMBOro  KNu-
maTa (kakKTyChbl,
ance, OyTbino4HoE
Aepeso)

1. CnyxuT ana 3anacaHus
BOAbLl Y pacTeHWit 3acyLunu-
BOrO KNUMara

Boaayxo-
HOCHaa na-
peHxuma -
aspeHxuma

Knetkn aspeHxumsl obpa-
3YIOT KpynHble BO3AYyXO-
HOCHBI® MEXKNEeTHUKK

PazsuBaerca y Boa-
HbiIX W BONOTHLIX
pacTteHwin B crebnnax
W WHOrga nNUCTBAX
(poros, TPOCTHWK)

2. [lo MexkneTHWKam BO3-
AyX AocTagnserca K noaeoAa-
HbIM HacTaMm pacteHui
u obecneuneaeTcs aspauun

MNMposoasn-
LWan TKaHb

COCTOUT M3  BLITSHYTBIX
KNEeToK

MNposogsawas TKaHb
ABNAETCA COCTABHOM
YacTbld [ApeBecHHb
(keunembl) w  nyba
(hnoambi)

Ocywecrenser  TpaHCnopT
nUTaTtenuHbiXx Bewecrs oT
KOPHA K NUCTbAM (BOCXOAS-
WWIA TOK), OT NUCTLER K KOp-
HIO (HUCXOOALLUIA)

Kcunema
(opesecuHa)

B cocrtas kcunembl BXOART
cocydb! (MepTBble BbITH-
HYTbIE KNETKW, NULWEHHLIE
NnonepeYHbIX Neperopoaok,
CTEHKW KOTOPbLIX Nponura-
Hbl INWUIHWHOM, MNpPUAAK-
wuM cocyaaMm  AOnoONHU-
TENbHYIO TBEpPAOCTb),
ApPEeBECUHHaA MnapeHxuma
W MEXaHWYEeCKas TKaHb

PacnonoxeHna B
apesecuHe crebns,
NPOBOAALLEN  30HE
KOPHRA, XWNKax nu-
CTLEB

naBHan nposoaswWan TKaHb
BbICLUMX COCYAMCTbLIX pacte-
Hui. Oxa Take yvacrTeyer
B TpPaHCNoOpTe MWHEpanbHbIX
BewecTs (BOCXOAALUMIA TOK),
JanacaHvM nutaTteribHbiX Be-
WEeCTB W BBLINONHAET OMNop-
HYI0 YHKUUIO




HazsaHue

LT CrpoeHue MecToHaxoxgeHus DyHKUNK

Coctout M3 CUTOBUAHLIX
TPYOOK C KNeTtkamu CnyTHu-
kamu, nybsHO napeHxMMmb
1 NybBaHBIX BONOKOH (Mexa-
HWYecKas TkaHb). CuToBuAa-
Hble Tpybku obpa3zoBaHbl
KUBLIMM  KNEeTkamu, none-
peyHble Neperopoaku KoTo-
PbIX MPOHWU3AHLI MENKUMK
oteepcTusmu,  obpaayio-
® WwuMmn  «cuton, B knetkax
floshe HET AAep, HO OHU WUMEeT obpa3oBaHHblE B NUCTbLAX

(ny©) ; . | Baonb crebnqa, kop- >
UMTONNA3My, TSXKW KOTOPOW (HuCxopsWwMA TOK), B CTe-

HS1, XKUNOK NUCTLEB

NPOXOAAT B  COCeaHue Genb, KopeHb, UBETKKU, NNoAbL
KNeTKW Yepe3 CKBO3Hble
OTBEPCTUA B NEPErOPOLKAX.
KneTku-CnyTHUKM coeauHe-
Hbl C CUTOBMAHLIMK TPYD-
Kamu nnasmogecmamum W
BBLINOSIHAIOT, CKOpee BCero,
TPOPUYECKYD  DYHKUMIO
(nuTaHue, cuHTe3 epMeH-

| TOBMT.A.)

Mposogur pPacTBOPEHHbLIE

Obpa3yer npoeoAs- opraHuyeckuMe  BewecTea,

wue nyyku B nybe




HazBsauue
TKAHW

CrpoeHue

MecToHaxoxaeHus

DYyHKUUMN

MexaHuvec-
Kaf  TKaHb:
BonokHa

Knetku MEXaHU4EeCKon
TKaHn (nybsHble n apese-
CUHHLIE BOMNOKHA) WMEKT
TONCTbIE YTONUIEHHbIE W
oapesecHeBwwue 06onoy-
K1, NAOTHO npunerawwue

APYT K Apyry

Mexauudeckue TKa-
HW B OCHOBHOM pac-
NONOXeHsl B ctebne,
B KOpHE umMmeeTcs
TONLKO B UEHTpe.
OkpyxalT cocyau-
CThIE NYYKN

MpuaaeTt Nnpo4YHOCTL OpraHam
pacTteHus, NpOTUBOAEWUCTBY-
eT pa3spbiBY UK M3nomy, ob-
pasyioT Kapkac, noaaepXu-
BAKOLWMI OpraHbl pacteHuns

KameHucTtole
KNEeTKW

Cknepeugbl — OKpyrnbie
MEPTBLIE KNEeTKM C OYEHb
TONCTLIMA  O[pPEBECHEB-
wumu obono4kammn

Obpasylor  cemeH-

HYIO KOXYPY, CKOp-
nyny opexa

3awmuwaT cemMeHa
BHELWHMX BO3AENCTBUIA

oT

Bouigenu-
TenkHans
TKaHb

CocrtouTt 13 KneTok, obpa-
3YOWMX W BbIAENAIOWMX
pasanuyHble Bellecrsa
(cekpeTnt)

Beligenexwe cexkpeta

YKeneaucrtele
BOSTOCKM

Xueble knetkm obpasyio-
LWMe ANUHHLIE BBIPOCTBI —
BONOCKW,  3anOnNHeHHbIe
KWUAKUM CEKPETOM

Ha noBepxHOCTU nNu-
CTLEB, crebnen
(cTpekaTtencHble

KNeTKu Kpanuebl,
XENeaucToLle BONOC-
KW repaum). Y OCHO-
BaHWUS NENECTKOB

1. Boblaeneuue BELUEeCTs,
JalMuawmx ot noegaHus
XUBOTHLIMK, MUKPOOPraHu3-
MOB, UCNAPEHUA

2. Bblaenenve naxyyux Be-
wecrTs, npyvBnekalowmx Ha-
CEKOMbLIX-ONbLINUTENen

HekTapHuku

XuBble KneTtkd, 3anon-
HEHHblIEe Cnaakum cogep-
KUMBIM, 4acto CUNbLHO
NaxHyLmm

Lisetok (Yawe ecero
Yy OCHOBaHusa nene-
CTKOB)

Belgenenwe Hekrapa, npwu-
BneKawLero HaCeKOMbIX-
onbInuTENENn

CmMonaHble
M MNeYHble
xoAaw!

MepTBble BbITAHYTLI KNeT- |

KW, 3anonHeHHble CMONOoW
UNU MNEYHLIM COKOM

| lpesecvHa
HbiX, cTebens oay-

BaH4MKa, mono4vasn

XBOW- |

MOB, nNOBpeXaeHun, noepa-
HWA XKUBOTHLIMMU




BHyTpeHHee cTpoeHue ctebns

30HbI KOPHA

CtpoeHue

DYHKUWH

(1) KopHeBon uex-
NUK — Ha Bepxyluke
pacTyLlero KopHs

MokpoBHasa TkaHb — No-
CTOSHHO  CrnyuMBak-
lWMecs, NNOTHO pacno-
NOXEHHEIE KNETKK

ObecneuusaeTr
KOHYMKA KOPHA

3aumTy

(2) 3oHa genexun —
NoA KOPHEBLIM Yex-
NIMKOM

Menkue, akTuBHO pAe-
nAwuMecs KNeTku Bep-
XyweyHon obpasosa-
TENLHOW TKaHW

OBecneuuBaeT pOCT KOPHS
B ANWHY 33 CuYeT Henpe-
PLIBHOMO AENEHWA KNEeTOoK

(3) 3oHa pocTa
(pacTseHunsa) — me-
XAY 30HOW AeneHus
W BCackIBaHWS

Cocrout n3 BuicTpopa-
CTyWMX, OOWHAKOBbIX
KNeToK

KneTkn Bnocneacrsvu cne-
unanuanpyrotcs, obpaays
Pa3nNUYHbLIE TKaHW

| (4) 3oHa BcacbiBa-
HUA — nepemellaer-
CA NoO Mepe pocTa
kopHa. Cpasy nocne
30HbI pocTa

Xapakrepusyetrca Ha-
NWYMEM KOPHEBLIX BO-
nockoB, 06pa3oBaHHbIX
KNeTkamu  NOKPOBHOW
TKaHW

KopHeBble BONOCKWM nNOrno-
wawT BOAY
M MWHEpaneHble  CONMW.
Knetku npoponxaiwT cne-
UManuaMpoBaTLCA

(5) 3oHa nposepe-
HUA ~— Haxoautca
cpa3y 3a 30HOW BCa-
CblBaHUA

Copepxur cocyabl
(MepTBble KNeTKW B BU-
ae Tpybo4yek) U CuTo-
BUAHbIE TPYOKK (KUBbIE
KNeTkd, umelwue or-
BEpCTUA B pasgensio-
LMX UX CTEHKAX)

OcyuwecrenseTca
NOpPT BELLECTB:
no cocyaam — BOAA U MUHe-
panbHble BEWecTsa BBEpPX
(K cTebnio u NUCTLAM);

N0 CUTOBUAHLIM KNEeTKam —
PacTBOPEHHbLIE  OpraHuye-
CKMe Bewecrtsa BHWU3 (K

TpaHc-

| KOpHI0)




BHyTpeHHee cTpoeHue cTebnsa

TKaHU N KNeTKu

DYHKUUA

CocTouT 13 Koxuubl, Npobku u nyba

3awuTHan

OaHoCNOMHARA NOKPOBHAN TKaHb.
ObpasoBaHa XuBbiMK, NIOTHOPACNONO-
KEHHLIMW KNeTKaMKU € YTOMNLWEeHHOW Ha-
PYyXHOW cTEeHKoW. KneTku coaepxar Xno-
podunn. Umerortes yecrbuua

3awumra oT NbiNKU, MUKPOOPraHM3aMoB, nepe
rpesa, U3NULWHero MCNapeHus.

Bogo- u rasocobmeH. Umeetca B cnyvae
TPaBAHUCTBLIX pacTeHuh W monoabix cred
new

MHoOrocnonHan NOKPOBHAaA TKaHb.
ObpasoeaHa MepTBbLIMU, NNOTHOPACNO-
NOXXEHHbIMW KNeTKkami C YTONUWEeHHbLIMA
000NoYKaMKU, UMEIOTCH YeYEeBUYKN

Obpasyerca Ha NOBEPXHOCTU 3UMYIOLLM
crebnen, 3alWuLaeT OT BHELUHUX BO3AEHCT
Bui (konebaHuit TemnepaTyp, BbICLIXaHWUS,
BpeguTeneM u . a.)

Ny6

O6pa3zosaH AByMA BUWOAMW TKAHEN:
MexaHuyeckass — BONOKHA — MEPTBbIE
BbITAHYTbIE KNETKU C TONCTLIMKU CTEHKAMM,;
[Ipoeodsawjas — cuToBUAHLIC TPYDKK

1. lNpuaaeTt npoYHOCTL.
2. lNposBegeHwe pacTBOPOB OPraHU4YecKuX
BEUWECTB OT NIMCTLEB K KOPHIO

2. Kambun

OpHocnonHan obpasosaTtensHan TKaHb,
COCTOSILLAA W3 OAHOr0 CNos AensALuxcs
KNEeToK

Poct crebna B tonwuny v audxpepeHuwna
UUa KNeTok. Hapyxy OTKNagbiBalTCsA KneT
K nyba, BHYTPb — APEBECUHbI

ObpazoBaHa TpeMa BUAAMU TKAHER,
lpoeodsijas — cocyabl

MNpoBenexnue BoAbl U PacTBOPEHHbLIX B HEWN
MUHEPanNbHbIX BELECTB (BOCXOAAWMA TOK)

MexaHuveckas — ApeBecHbIe BOSIOKHA

OnopHas yHKUNA

OcHoeHasn PbLIXSI0  pPacnonoXeHHble
KNeTkn, HenpasunbHO hopmbl (B CNy-
Yyae 3eneHbix crebnen CcoaepXuT Xno-

pocunn)

3anacawlwas B cnyyae BWAOWM3IMEHEHWN
ctebns. Hauwbonee passuta B 3eneHbl
cTebnsx, B 3TOM Cny4ae KNeTku OCHOBHOW
TKaHW y4acTBYIOT B npouecce (hoTocuHTE3a

4. Cepaue-
BUHA

OcHosHas TKkaHb (3anacalouas) CoCTouT
U3 XMBBIX, PbLIXNO PACNONOXEHHbIX Kne-
TOK HenpasunbHOW (OPMbI, 3aNONHEH-

3anacaiwTca nuratensHole seuwecrsa. Cno
cobHa npeBpallaThCs B AeNALMECcH KNeTKW
BTOPUYHOI oOOpa3soBaTenbHOM TKaHW, HTO

HbIX pa3NMMYHbIMKW BKNOYEHWUAMK

obecnevyneaeT eeretaTtUBHOS pPasMHOXKEeHue




Tkaun nucTa

BHyTpeHHee cTpoeHue nucra

CrpoeHue

DyHKUNA

MokposHan
TKaHb

S

Bepxuss koxuua obpasosana nnoTHO npu-
KATbIMW NPO3PaYHbIMKM KNeTkamu (4), He-
npasunbHON HOPMLIL. HacTo NoKpbITa KyTH-
Kynow unv sonackamm

OfpalweHa K conHuy, sawura or
BHELWHNX BO3QEWNCTBUMA W ucnape-
HUA

HmwkHAR koxuUa OObIMHO uUMeeT ycTbuua.
Yerbuya ofpasopaHbl ABYMS 3amMblKalowu-
My (2) KNeTkamu, CTEHKW KOTOpbIX yTonwe-
Hbl ¢ OQHOW CTOPOHLI, MEXAy HUMW pacno-
noxeHa yctenyHas wens (1). 3ameikaowue
KNETKW UMEINT XnoponnacTel (3).

PacnonoxeHa C HWKHEW CTOPOHBI
nucTa. 3awmTa, gbixaHwe u ucna-
peHue

QcHoBHaRA
TKaHb:

- cTono4aran

MNOTHO NEXawue KNEeTkM UMNUHAPNYECKON
opMEI C XNoponnacramm

PacnonoxeHa ¢ BepxHen CTopoHb!
nucta. CnyxuT Ans GOToCUHTe3a

- rybyaran

OKpyrnblé KNeTKW C MEXKNeTHUKamMu, obpa-
3YIOWMMK BO3AYLWIHbIE NONOCTU, coaepxar
MeHbLUEe KonuyecTso xnopodunna

PacnonoxeHbl Onuxe K HWKHeN
cTopoHe nucra. POToCUHTe3 + BO-
00- 1 razoobmeH

Mexauuye-
cKan

Xvnka nucra (Bonokua)

YNpyrocrb v NpO4HOCTb

Mposogswas

Hunka nucra:
— cocyasl

Tok BOAbI W MWHEPAnNbHbLIX Be-
WECTB OT KOPHS

— cUTOBMAHLIE TPYOKK

TOK BOABI M OPraHM4YecKux BeLLecTs
K CTEDNIO W KOPHIO




OpraH

leHepaTUBHbIE OpraHbl
CrpoeHue uBeTKa

CrtpoeHue

DyHKUUA

OKONOUBETHMK

MpocTon COCTOUT W3 NENecTKoB,
OTCYTCTBYET fleNeHVEe Ha Yalleyky
U BEHYUK.
CnoXHbIA COCTOMT U3 BEHYMKA M
Yallevku

3awmwaeT TbIMMHKU U NECTUK,
npyuBnekaer HacekomMbIX, Cno-
coBCTBYET ONbINEHUID

Yawenucruk (8 coBokyn-
HOCTK 0BpasyioT Yaweuyky
userka)

Hapyxmble NUCTOYKKU OKonouser-
HUKa 4Yaule BcCero 3enedole, Tpa-
BAHWUCTLIE

1. CnyxaT Ana 3awuTbl opra- |
HOB LBETKa B COCTOAHMKM ByTOHa
2. WHorpa ©blBalOT OKpaleH-
HbIMW, CNOCOBCTBYIOT OnbINe-
HUIO, NPUBNEKAKT HACEKOMBbIX

JlenecTok (B COBOKYNHO-
CTH 06pasyloT BEHYMK
useTka)

JlenecTkm AOMKHbI DbITh APKO OK-
pawenbl. Jlenectkm — BUOOU3ME-
HEHHbIE NUCTOYKMW.

1. 3awmra rnasHbIX 4Yacrten |
uBeTka

2. [NpuBneYyeHne HaceKoMbIX,
CNOCOBCTBYIOT ONbINEHUIO

ToiyuHka  (AHgpoueid -
COBOKYNHOCTb ThIYWHOK)

CocTOMT M3 THLIMMHOYHOW HUTU
W NblfIbHUKA, BHYTPU KOTOPOro CO-
3peBaer Nbinbua

Yyactve B onbiNneHuM 1 onnoao-
TBOpEeHUH. Co3peBaHUe MYXKCKO-
ro 3apocTKa — NbiNblbl

MecTtuk (MMHeuen — coso-
KYNHOCTb  NAOAONUCTU-
KoB, obpa3zylwmux OauH
(NPOCTOIN) UMK HECKONBKO
(CNOXHbIA) NECTUKOB)

Coctout w3 3asBm3n, cronbuka
W peinbua. BHyTpKM 3aBsa3u cogep-
KaTCA Cema3adaTtky Wnu OOuH ce-
MS334aTOK

Pblﬂbue ynasnueaeTt nblnbyy,
CTONBUK  BLIHOCWUT  pbiNbUE,
BHYTPW 3a2BA3W B Cemsa3avaTkax
Co3peBarT ﬂﬁuexnenm U npo-
UCXOAWMT ABOWHOE ONNogOTBO-
peHve. M3 3aeA3n passuBaeTcs
nnoa, U3 cemsasayaTka — cems




oA
Buasl coyuBeTuun
CoupeTue — COBOKYNHOCTL LBETKOB, 06beAUHEHHBIX HA CneyuansHoOM LBeTOHOCHOM nobere.
YacTto coupertne coaepXnT BUAOMIAMEHEHHLIE NUCTLS.
fIpocmeie coygemusn (KMCTb, NPOCTON KONOC, NPOCTOW 30HTUK, KOP3UHKA) UMEIOT OA4HY OCb,
CnoxHete coygemus (CNOXHbLIA KONOC, CIIOXHLIA 30HTHK) — COCTOAT M3 HECKONBbKUX NPOCTHIX CouBe-
TUA, UMEIOT BETBALLYIOCA OCb.

— Cousertun —3
MpocTtuie Cnoxsblie
Kucte MpocToi MpocTown KopauHka CnoxHbIN CnoXxHbIiA

KONnocC JOHTHUK KONocC JOHTUK
\! i
ok ‘} ‘:Jﬁ

A
| s
s
Nnopa

Mnoa — ofpa3syeTca u3 3aBA3W UBETKA NpPY ONNOAOTBOPEHUWU, SRNAETCA BMECTUNULWEM Ce-
MsaH. COCTOMT M3 cemeHu, 0DpasyioLLlerocs U3 cemMsaadarka u okononnoaHuka, obpaayiolerocs u3
CTEeHOK 33aBA3N.
Tabnuya 69. ¥ Tvunbl nnogoB — ¢

Cyxue CouHble
Opex (newuna, pyHayK) KocTaHka (BULLHA, abpukoc)
CemsaHka (NoACONHEYHWK, OAYBAHYMK) Arona (Tomart, BUHOrpas)
3epHoBKa (nweHuua, puc) Abnoko (Rbnoko, rpywa)
Xenyab (ay06) ToikeuHa (apbys, Tbikea)
Kpbinartka (kneH, bepesa) Momepaxey (anenbCuH, NMMOH)
Bob (ropox, akauusn)
Crpyuok (kanycra, peabka)
Kopobouka (Mak, neTyHusa)
NucToeka (aensuHUYM, NIOTUK)




Cemsn

Cems — opraH pasMHOXeHUs LUBETKOBOro pacreHus, obpasylowmuincs B peaynsrate ABOMHOIO
ONNOAOTBOPEHUA U3 cemnazayaTtka. PyHKUUA CEMEHW 3aKNIOYaeTCs B 3aluTe 3apoabllla, nepexusa-
Hue HebnaronpuATHLIX YCNoBMIA. 3anac nUTarenbHbIX BELWECTB OTKNaabLIBaeTcs B cemagonsx (B ceme-
Hax 6e3 aHgocnepmMa) unu B aHaocnepme.

A pua) A P Puc. 17 CtpoeHue cemeHu
Puc.16 CtpoeHne cemenu ABYAONbHOMO OfIHOMIONBHOTO PACTEHUS —

pacTtexus — cemsi aconu N\ 3ePHOBKA NILEHULbI

, . OKononnoaHuK, CPOCLLUMIACS
1. Cemanonu C CeMEHHOI KOXypo#n

s 2. Kopewok . dHaocnepm
3. Crebenex . Cemapons

4. MNoyeuka i . Moyeuka
5. 3apoabiw = . Crebenex

6. CemeHHan KoxXypa \\ %~ . Kopewwok
. 3apoapiw

Ta6nuya 68. CrpoeHune ceMsH
OAHOAOMbHbIX U ABYAONbHbLIX PacCTeHUN

Yactu cemenu [ABynonbHbie pacTeHus OaHoponbHbLIE pacTeHus
CemeHHan Koxypa MNnoTHas nerko otaensieTcs Cpocwascs ¢ OKONonnoaAHUKOM
Kopewok, crebenek, noyeyka, | Kopewok, crebenek, noyeyka, ogHa
Ase cemManonum cemMaaons
Her aHaoc- | MmeeTca aHaocnepm, € 3anacom
nepma nUTaTtenbHbIX BELWECTs
®acons, ro- | ®Puanka, Nyk, nwexuua, | Crpenonucrt, 4Yacry-

ox, kaba4yok | Tomar nasabiw xa

3apoabil

JHaocnepm HeTt avgocnepma

Mpumepsl




.2 ¥
MecTuk — BHYTPU TuIMUHKE —
3aBA3M CeMA3avaTkm NbINbUERLIE MELLKK

v v
Melio3 Melo3s
OBpasyetcs 4 cnopsl (n), ObpasyeTcs MHOMO MEnKMUX
pa3sBMBaeTCH TONBKO 0aHa cnop (n), passmBaKkiTcs Bee

v

Cnopa Cnopa

Y A
KeHcKkuit 3apoCcToK — ra-
MeTOoMpUT (8 AnepHbli 3a-

poAbIWeBbLIA MeLWoK. Agpa

NPeBpaLwanTCA B KNETKK)

TT
¥ Y ¥ 4

LleHTpaneHas || AnuekneTka BererarueHas MeHepatueHan
Knetka (2n) KneTka KneTka

v v ¥

TpunnongHas (3!’1) KNeTka Meinbuesas Tpybka

A v

3Hgocnepm 3urorta (2n)

.

3apoabiw ceMeHu

[TokpoB cemasavaTka le

MyCKOW 3apOCTOK — ra-
MeTohuT (NbiNbUEBOE
3epHO)
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NMonoBoe pa3MHOXeHue
Lukn pa3BuTusa LBETKOBOro pacTeHus

Koxypa Hakunm

Cnepmuia (n)
Cnepmuia (n)

Cema
——

Mnon




BereTaTuBHOE pa3MHOXEHME PacTEeHUN
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MobBeramm:

« Ycamu

(zemnanuka, nanyartka)

« KopHesuulamu
(naHabIWw, Neipei)

« KnyGHamu
(kapTotpens, TonuHambyp)
o JlykoBuuamu

(nyK, Y4ecHoK)

o [lMonayurmu noGeramu
(nyroson 4ain, TpageckaHums)

OtBepeHuem

« OTtBOAKaAMM — YKOPEHHBLIMU
6okosbiMu noberamu (cmopo-
AWHA, KPLRKOBHUK)

NMucteamu:

« BbiBOAKOBLIMKM NOYKA-
MU Ha NUCTbAX (Bpuodun-
nyMm, cepaeyHmk)

KopHamu:
. KOpHeB bIMW OTNPbLICKaMM
(ManuHa, OCoT, TONONL)

YepeHKOBaHUEM:

« Crebnesoe yepeH-
KoBaHWe (CMOopoauHa,
KPBPKOBHWK)

» Jlucrosoe YepeHko-
eaHue (cemnonusa, Ge-
rOHUS)

+ KopHeBoe 4YepeHKo-
BaHWe (XpeH, ManuHa)

NpuBuBKa:

« Konynuposka (s6-
NOHA, rpywa)

« Oxkynupoeka (po3a)

UckyccTBeHHOE (NPOW3BOOUTCH YernoBeKoM,

AeneHuem:

» Kycra (cupeHb, N1oH)
» KnybHein (kapTodens)
» KopHeeuwa (vpuc)

« KopHen (ManuHa)

ANA COXPaHeHHUA COPTOBLIX KaYvyecT B)




