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CocHa 00bIKHOBEHHas

Otpen NonocemeHHbIe
(Pinophyta, unu Gymnospermae)

O6wan xapakrepucTuka otaena

Hanbonee apeBHMM 0TAEN CEMEHHbIX PACTEHUN.
[peacraBneH MHOrOUYMCIEHHBIMU UCKONAeMbIMU Y
COBpeMeHHbIMU Bugamu (Bcero okono 700).
Tunosom poa — cocHa (Pinus).

Oco6eHHOCTM XKM3HEHHOrO LMKna. YepeaoBaHne
MOKONEHUN C AOMUHMPOBAHMEM BECNONOro NOKONEeHUs
(cnopogouta).

BaxHeWLlee 3BOMIOLMOHHOE NPUOBPETEHNE CEMEHHDIX
PacTEHWUN — BHYTPEHHEE OMNOL0TBOPEHME.

Bce ronoceMeHHble — pasHoCNopoBble PaCTeHUS.

XusHeHHble )opMbl. [peBoBUOHbIE — BEYHO3ENEHDIE,
pexe nucTonagHble AepeBbs, MHOraa nmaxbl (THETyM) 1
HeBonbLUME KyCTapHUKK. TPaBSHUCTLIX (POPM HeT.

IInctbsa no hopme CUNBHO BApbUPYHOT: LIENbHbIE (YELLYeBUaHbIE, UTONbYaThle),
[1BYNONacTHbIe, NEPUCTbIE W ABAX/bl NEPUCTBIE.
BTopuyHas kcunema 00bI4HO COCTOMT U3 NECTHUYHBIX Tpaxewns (He cocyaos).



Otpen NonocemMeHHbIe

[Insi ronoCeMEHHbIX XapaKTepHbI CEMS3a4aTKM (CEMSANOYKN),
COCTOSLLME U3 OQHOrO MeracropaHrs, OKpy)XeHHOro
3aLLUMTHLIM NOKPOBOM (MHTErYMEHTOM). IHTEryMEHT
obpasoBancs B pesynbTaTte pedykuun MeracuHaHrus:; Tonbko
LlEHTPasIbHbIN MeracrnopaHrm octancs epTUnbHbLIM.

CemsAsayatku ronele (0TCHOAa Ha3BaHWe 0Taena),
pacnonoXxeHbl Ha Meracnopodunax, cCobpaHHbIX B
MeracTpobusbl. COBOKYMHOCTb MEracrnopousinos y
[ONOCEMEHHbIX Ha3bIBAETCA LLUMLLKOW. 3aBA3b (3aMKHYyTas
nosiIoCTb Meracrnopodunia) oTCyTCTBYET.

Monogas LwuLka
(meracTpobun)

Mukpocnopsl (MbinbLa) HAXOAATCS B MblNbHUKAX
(MUKpOCNOpPaHr1AX), PacrnonoXeHHbIX Ha
MuKkpocnopodunnax. Mukpocnopodunnbsl 00bI4HO
cobpaHbl B MUKPOCTPOBUTILI.

Foto:Atne Anderberg



Otpen FonocemeHHbIe

ameToOUTBL.

My»KcKkon rameTouT KpaitHe pedyumMpoBaH 1 NoMeLLaeTcs B MbinbLeBoM 3epHe. OH
NVLLEH aHTEPUANEB M AOCTUraeT NOMHOMO Pa3BMTUA Ha MeracrnopaHruu.

[binbLEBbIe 3epHa (Mblnblia) pasHOCATCH BETPOM M, JOCTUTHYB CeMs3avaTka,
OCYLLUECTBNAT ONNo40TBOpeHMe. B aganTMBHOM OTHOLLEHWM YPe3Bbl4aNHO BaXHO, YTO
BMEPBbLIE B 3BOSOLIMM pacTeHUI NPOLIeCC OMNOAOTBOPEHNUS CTAHOBUTCS HE3ABUCUMbBIM OT
KarnesibHO-X1aKOW BOAHOW cpeapbl.



PasBuTre XXeHckoro rametogura, onnoaoTBopeHune
W HaYanbHble CTaaunK pasBuTUA crnopouTa
(3apodblILia) NPOUCXOASAT BHYTPU cemsasadatka u
CEMEHMU.

B 0TnMume oT CnopoBbIX pacTeHWin eOUHUUEL
PasMHOXEHUS U pacnpocmpaHeHUs y CEeMeHHbIX
pacmeHul cryxam He cnopkl, a ceMeHa.

Cemsa. ObpasyeTcs B pesynbTaTe pasBuTus
cems3avaTtka. Ero ueHTpanbHas Yactb
npeacTaBnseT cobon BUIOU3MEHEHHBI
MeracnopaHrm, HasblBaemblin Hyuennycom. OH
OKPY’KeH 0CODbIMM NMOKPOBAMU (MHTETYMEHTaMM).

BHYTpY HyLennyca pa3smBaeTcst Meracrnopa,
obpasytoLast XeHckun rametodut. Ha Hem
Pa3BMBAETCS XEHCKas rameTa — AiLEKNeTKa.

CocHa o0bikHOBeHHas. LLunwka



[Tocne onno4oTBOPEHNS ANLIEKIIETKM (hOPMUPYETCH
MWUHWUATIOPHbIN CMOPOUT — 3aPOAbILL CEMEHM, a
WHTEryMEHTbI, pa3pacTtasch ¥ OTBEpAEBaY,
HaOeXHO 3allMLLaloT 3apOoAabILL U NUTaTesbHble
BeLLecTBa CEMEHM.

CemeHa npwu co3peBaHnmn OTAENSOTCS OT
MaTEPUHCKOro pacTeHnst 1 0BbIYHO UMEIDT
pa3HoobpasHbIE NPUCIOCODNEHNs ans
pacnpocTpaHeHus. CemeHa — 6onee CoBEPLLEHHbIE,
YeM Cropbl, €ANMHNLbLI PAa3MHOXEHWS U PACCENEHMs,
MOCKOIbKY B HUX €CTb HE TOJSIbKO CPOPMUPOBAHHbIN
3apofblLL, HO 1 3anac nuTaTenbHbIX BELLECTB,
HeoOXOAMMBIN Ha NEePBbLIX 3Tanax ero pasBUTKS.
[1Nn0THLIE 000M04KK 3IEKTUBHO 3aLLMLLAIOT CEMS
OT HEONaronpUATHLIX NPUPOLOHBIX (PaKTOPOB,
MHOTVE 13 KOTOPbIX rybuTesbHbI Anst 6onblWMHCTBA
cnop.
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Otpen NonocemMeHHbIe

B pesynbTaTe ceMeHHble pacTeHus npuobpenu
cepbesHble npeumyLlecTea B bopbbe 3a
CYLLLECTBOBaHME, YTO 1 ONPedenuno Ux pacLBeT npu
NOCTENEHHOM UCCYLIEHWW KNUMaTa.

[[0NoCEMEHHbIE — 04EHb APEBHAS rPynna BbICLIMX
pacTeHui. Ee npeactaButenu HageHs! B
OTNOXeHUAX AeBOoHa, okono 350 MNH. NeT Ha3ag.

PacuBeT rpynnbl Havasncst B KOHLUE Naneo3os u
NPOJOSIKMIICH B Me3030e (Tpuac, topa, men),
0COBEHHO B NepMoz akTMBHOIO ropoobpasoBaHms,
NOAHATNS MaTEPUKOB W UCCYLLIEHMS KNMATA.

B 3T0 BpeMs rofioceMeHHbIE 3aHANN MECTO
NanopOTHUKOBWHBIX B paCTUTENBHOM MOKPOBE
3emnw.

Ceivac ronocemMeHHble pacnpoCTpaHeHbI Mo BCEMY
3eMHOMY Lapy. B ymepeHHbIx wupotax CeBepHOro
nonyLuapus oHn 0bpasytoT 0BLLMPHbIE XBOMHbIE
rnieca, Ha3blBaeMble Taurom.




Otpen NonocemMeHHbIe

Knaccudmkauma: asa BbIMEPLLNX U YETbIPE COBPEMEHHbIX Kracca.
Knacc 1. CeMeHHble nanopoTHukm (Pteridospermae) 2 poaa, ~300 Bnaos.
Knacc 2. beHHeTTnTOBLIE (Bennettitopsida)
Knacc 3. CarosHukoBble (Cycadopsida). 9 pogos, 120 Buaos.
Knacc 4. ['mHkrosble (Ginkgoopsida). 1 pog 1 Bua.
Knacc 5. ['HeToBble (Gnetopsida)
[Mopsagok 1. [HeToBble. 1 poa, 30 BMAOB.
[Topagok 2. BenbBuymeBble. 1 poa 1 BUA.
[Mopsigok 3. 3deapossble. 1 poa, 40 BMaOB.
Knacc 6. XBounHble (Pinopsida)
[MNopknacc 1. KopaanTosele (Cordaitidae)
[Noaknacc 2. XBounHble (Pinidae) 55 poaos, 560 B1AOB.
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(Encephalartos sp.)

Otpen NonocemMeHHbIe

O6wasn xapakTepucTuka otaena (OkoH4aHue)

Y nogasnstoulero 60nbLNHCTBA FONOCEMEHHbIX
MWKPO- 1 Meracnopounmbl cobpaHbl B LUMLLIKM
(cTpobusbl), 060Cc0bEHHbIE OT BEreTaTUBHOM
yactu. Ock cTpobuna — 310 6.M. YKOPOUEHHbIN
CMOPOHOCHbLIN Nober, cTebenb Co CMOPOHOCHLIMM
nmcTbaMK. Y nogaenstoLlero 6onsWnHCTBA
rofloCEMEHHbIX CTPOBUNLI OAHOMNObIE
(MUKpOCTPOOUIBI M MeracTpobunbl). Mix cTpoeHne y
rONOCEMEHHbIX UCKMOYUTENBHO pa3Ho0bpasHo. OHu
MOrYT BbITb OAMHOYHBIMU, KaK Yy MHOIX
CaroBHMKOBbLIX ((b0TO), M cobpaHbl BMECTE,
aHanorMyHo COLIBETUSIM LIBETKOBbIX PACTEHWIA.
TObKO Yy BbIMEPLLEN IPYNMbl OEHHETTUTOBbIX
CTPoOUIIbI BbINK 06oenonsIMK — cogepxany
OOHOBPEMEHHO MUKPO- M Meracrnopodunbl.



NbiNbLEeBOe 3ePHO (2 KNeTKK) cemMs3ayaTok ceMeHHas yeLlys

XEHCKUH

] apxeronum ri'MeToq)"T

NbinbLeBas =
TpyOka (4 appa)

cemsl, CHabXxXeHHoe
NeTy4YKon

rannovaHbIn
aHpgocnepm

3apoabiw

KeHCKas WuLIKa J
B3pocnbIn cnopodut 1



Pteridospermae

Otpen onocemeHHbIe:
Knacc 1. CeMeHHble nanopoOTHUKK, UNK
nTepupocnepmbl

O6wasn xapakTtepucTuka knacca 1

[oNHOCTbLI0 BbIMepLUMe pacTeHns (CyLLecTBOBanm 40 KoHUa
naneo3os). /13BecTHO HeCKOMbKO COTeH BMaoB. Hanbonee
M3BECTHbIE POAbl KanummaToTeka (puc.) u Meaynrnosa.

BHELLUHMM 0BMUKOM 1 CTPOEHMEM BETBEMN DbINM NMOX0XM Ha
HacToALLME NANOPOTHUKK, HO HECTTN CEMEHA Ha CBOMX
BepXyLKax 1 no bokam Xunok. OT COBPEMEHHbIX
CaroBHWKOBBIX OT/IMYaNNUCb OTCYTCTBUEM CTPOOMMOB.

PasmHOXeHue cemeHamu.

3apop,b|u1 pa3BnBasncd no3gHo, nocre onageHnd
cemsi3avaTkoB. MicxoaHas rpynna anda COBpeEMEHHbIX
[OJTOCEMEHHbIX N, BO3MOXHO, NOKPbITOCEMEHHbIX. I/Irpanm
3Ha4YUTEJIbHYKO POJ1b B CJIOXKEHUN KaAMEHHbIX yrne|7| Poccuw.

KanummatoTteka (Calimmatotheca sp.) 1 — BHelwHWi BUgA,
2 — (pparMeHT Baln C MUKPOCTOpPaHrnamMu,
3 1 4 — BHELWHWX BUA U pa3pes CEMEHMN.



Otpen NonocemMeHHbIe:
Knacc 2. BeHHeTTUTOBbIE
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Otpen NonocemMeHHbIe:
Knacc 2. BeHHeTTUTOBbIE

OOwasn xapakrepucTuKa Knacca 2 (npogonmKeHue)
Menu oboenornble cTpoburbl, HAaNOMUHALLE MO
TUMY CTPOEHNS LIBETOK MarHONMM1EBbIX — Hanbonee
NPUMUTUBHBIX 3 COBPEMEHHBIX MOKPbITOCEMEHHbIX.
Mukpocnopodunnbl ¢ 60MbWUM YACTIOM MUKPOCTO-
paHrneB pacnonaranuck Ha nepudepuu ctpobunos (1),
a peayuMpoBaHHbIE Meracnopounmbl — B UX
LileHTparnbHOM YacTu (2). Kaxablid M3 HUX UMen no
ogHOMY cems3ayaTky. Crnopodunnbl ObIfM OKPYXEHDI
rokpoBonMcTMKamm (3), PyHKLMOHANBHO CXOAHBIMM C
OKOJOLIBETHMKOM LIBETKOBbIX PACTEHWIA.

Ob6oenonbIin cTpobun Uukapeounaen



Bennettitopsida Otpen MonocemeHHble:
Knacc 2. beHHeTTUTOBbLIE

O6wan xapakTepucTka Knacca 2 (OKoH4aHue)

OnblneHune ocyLLECTBSANOCH NP NOMOLL BETPa W
HaCEKOMbIX.

3apoablll B ceMeHax BMOSHe pa3BUTbINA, 3aMONHAN BCE
cems. CemeHa UMenu iBe XOpOLLO Pa3BUTbIe
CEMS0S, B KOTOPbIX HAXOAUIUCH 3anacHble
nuTaTesbHble BELLEecTBa.

npOVI3OLLIJ'IVI OT CEMEHHBIX MarnopoTHMNKOB.

XeHckas yacTb
cTpobuna 6eHHeTTUTOBBIX




Cycadopsida

3aMus WMPOKONUCTHasA
(Zamia latifolia) Ha Kybe

Otpen NonocemMeHHbIe:
Knacc 3. CaroBHMKOBbIE

O6wana xapakrepucTuka knacca 3 (Ha4arno)

ObocobneHHas rpynna TPOnMYecknx n cyoTponmn4ECKMX
ronocemeHHbIx. OBUTaIOT B HU3KOPOCHbIX XKECTKONMUCTHbIX
BEYHO3ENEHBIX J1eCaX U KyCTaPHUKOBbIX 3apOCHSX.
HacuntbiBaeT 9 pogos 1 okono 120 B1aoB, 3aHUMaET BTOPOE
MECTO M0 B1AOBOMY Boratctay cpeaw ronocemeHHbIx (nocne
XBOWHbIX).

XXu3HeHHbIe hopMbI: APEBOBUAHBIE, BHELLIHUM ODIMKOM
HaMoOMMHALOT NanbMbl C NEPUCTO PACCEYEHHLIMU NINCTLAMM.
metoT cTpobunel. Jlocturatotr 20 m BbIC. M 1 M B Anam.
VHorga BcTpeyvatoTcs anngmnThbl. CKnounTensHo
0BYLOMHbIE PaCTEHUS.

"ameTbl. MyXck1e rameTbl — CnepMaTo3onabl — UMEKT
nsuratenbHbIn annapat. OHU cnoCoOHbI K aKTUBHOMY
OBVXEHWIO B BOAHOM Cpeae MUKPOMUISPHON Kamephb! No
HamnpaBneHMo K ANLEKNETKE.



Cycadopsida Otpen onocemeHHbIe:
Knacc 3. CaroBHuKOBbIE
Obwan xapakrepucTuka Knacca 3 (OKOH4aHue)

MHorure Buabl 04eHb AekopaTuBHbI. Hanbonee XxonogoCToMKMM U3 HUX — CaroBHIK
noHuKaroLwmi (oTo), npoucxoaaimin n3 KoxHon AnoHuw.

Kopa 1 cepauesuHa cogepxut ao 40% kpaxmana, no3ToMy B NMPOLUIOM OHM
MCNOoNb30BanNMUCh And NoMyYeHns caro — KpaxManmncToro NULLEBOrO NPOAYKTA.

CaroBHUK NOHUKaIOLMK
(Cycas revoluta)




JHuedhanaproc (Encephalartos sp.). FOxHaa Adppuka Knacc 3. CaroBHMKOBbIE




CaroBHMKOBbIe

Knacc 3.
JHuedanaproc (Encephalartos sp.)

JHuedhanaproc (Encephalartos sp.)




Ginkgoopsida

Otpen NonocemMeHHbIe:
Knacc 4. TMHKroBble

O6wasn xapakrepucTuka knacca 4 (Havyano)

EAMHCTBEHHbIN COBPEMEHHbIVN NpeacTaBuUTeNb
ATOro Knacca — rmHkro asynonactHeln (Ginkgo
biloba). Ero Ha3bIBatOT XMBbIM UCKOMAEMBIM,
MOCKOSIbKY ero brimxaniumne Buabl BbIMEP
NECATKN MUNMNWOHOB NeT Ha3ad. B Havyane
Mena rMHKroBble, COrnacHO MCKOMaeMbIM
octaTkam, Obin OCHOBHLIMM J1eC000pasyoLL-
MW MOpo4amMmn YMEPEHHOMN 1 TennoymepeHHow
30H CeBepHOro nosnyLuapus.

[ MHKrO ABYNOMNACTHbIV B AMKOPACTYLLEM BUAE
BCTPeYaeTca cenyac TonbKo B ropax
3anagHoro Kutas. B kynbType OH L1pOKO
pacnpocTtpaHeH B AnoHun n Kutae, otkyaa
Obin 3aBeseH B EBpony n Ces. AMepuky.

'mHkro (Ginkgo sp.)



MHKro ABYNonacTHbIN
(Ginkgo biloba)

Otpen NonocemMeHHbIe:
Knacc 4. T'mHKroBble

OTO BbICOKOE NUCTONaaHoe AEpPEBO,
nocturatoulee 40 m BbIC. 1 4,5 M B Anam.

[ MHKrO 0YeHb JOMroBEYEH, AOXUBAET A0
2000 net. Ero nuctba nmeroT

XapaKTepHYy BEEPOBUOHYHO JIONACTHYHO
NNacTUHKY WU AJIMHHBINA YepeLlokK (oTo).




Otpen NonocemMeHHbIe:
Knacc 4. TMHKroBble

PacTeHve OBYyAOMHOE.
Myxckue cTpobunbl cepexkoBuaHble (puc. ).
My»ckue nonoBble KNeTKn NMoaBMKHbIE.

"'MHKro ABynonacTHbIN
(Ginkgo biloba)




Ginkgoopsida Knacc 4. FuHkroBble

MeracTpobunbl OAUHOYHbIE,
UMEIoT ABa cemMsa3avaTtka, u3
KOTOPbIX 00bLIYHO pa3BlBac

MHKro gBynonacTHbIN
(Ginkgo biloba)




Ginkgoopsida Knacc 4. TmHKroBble

CeMeHa r'MHKro cbefo0HbI, HO pa
yaLle KaK AeKopaTUBHOE pacTeH
YCTOMYMBO K NPOMbILISIEHHOMY 33

'vHkro geynonactHbIn (Ginkgo biloba)



Gnetopsida Knacc 5. 'HeToBble

OTnu4nTenbHble YepPTbl CTPOEHUA.

1) ouxasnansHoe BeTBMEHNE CODpaHUA CTPODOUIOB, COBEPLLEHHO
HexapakTepHOe A5 OCTarbHbIX COBPEMEHHbIX FOSTOCEMEHHbIX;

2) Hanun4ne noxXoXero Ha OKOJIOLBETHUK NokpoBa (0600YKm)
BOKPYT CTPODUIOB, YTO TaKXe HEOBbIYHO NSt COBPEMEHHDIX
rONOCEMEHHbIX;

3) Npr3HakK npoLunon 0boenonoct cTpobunos, 0COHEHHO XOPOLLO
BbIPaXXEHHbIE Y BEMbBUYUMK;

4) ANIMHHBIE MUKPOMUIAPHBIE TPYOKKX, 0Opa30BaHHbIE BbITAHYTHIM
MHTETYMEHTOM;

5) Hannyne cocy10B BO BTOPUYHOMN KCUIEME, PE3KO OTMYatoLLIEE
NX OT BCEX OCTalIbHbIX FONIOCEMEHHbIX.



Knacc 5. [HeTOBbIe
[opapok 1. MHeTOBbIE
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[TopsZoK rHETOBbIE BKMHOYAET OAHOMMEHHOE
CEMEMNCTBO HETOBbIE C EANHCTBEHHBIM POLOM
rHeTym (Gnetum). K Hemy oTHocuTcs okoso 30
BMLIOB.

XXusHeHHble hopMbl. KpynHble ApeEBECHbIE
INnaHbl, AEPEBBLS 1 KYCTapHUKK, obuTatoLLme BO
BMaXHbIX Tponuyeckux necax KOxHoin AMepuky,
Adpurkn n KOxHon Asum.

JIucTba KpynHble, LenbHbIe, KOXUCTbIE, C
KOPOTKMMM YepeLLKkamm, HarnoMUHAIOT NCTbA
P HEKOTOPbIX MOKPLITOCEMEHHBIX.

N, [1BynomHble pacTeHus.

HeTym (Gnetum gnemon)
My»ckoe pacTeHue



ITHETOWILHLIE Knacc 5. MHeToBbIe
Mopspok 1. FHeTOBbLIE

Ctpobunbl ogHoMNonble, Meskue.

Myxckue cTpobunbl cobpaHs! B
NMOTHbLIE CEPEXKM, MUKPOCTIOPOGMIIbI
PacnonoXeHbl MyTOBYATO.

YKeHckune cTpobunbl cobpaHb! B
PbIXNY0 K1CTb. Meractpobun coctont
U3 OIHOrO cemssavarka u AByx
MOKPOBOB (puC.).

HapyXHbI1 NOKPOB NpK CO3pEBaHUM
CEMEHW CTaHOBUTCA COYHbIM U APKO
OKpaLUeHHbIM, a BHYTPEHHWUN —
oTBepaesaer. V3 ceMaH rHeTyma
nosiyyaroT nuLLEeBoe Macno.

1-YACTE BETKY% C COBPARVSIMY MUKPOCTPORY/ADE
S -MAPOCTRORVA  Z-COBFAHYE METACTROBYADE
4-CEMS! BEZ EHEWHETO CAOSl  S-CTEPALHEN  METACTROBYA

G -METACTPORMA B TIFOADAHOM PAZPEZE HeTyMm



Knacc 5. HeToBbIe
Mopsaok 2. BenbBnuneBble

[TopsoK BeNbBUYMEBBIE BKMIOYAET OAHOMMEHHOE CEMENCTBO BeSIbBUYMBLIE C O4HUM POLOM
N €ANHCTBEHHBbIM BUAOM — Benbeuumnei yavsutensHon (Welwitschia mirabilis).

KusHeHHas popma. [NopasntenbHoe No CBOEMY 0DSIMKY pacTeHNE — OepeBO-KapnuK C
O7TUHHBIM CTEPXXHEBLIM KOPHEM, TONCTbIM KOPOTKUM CTBOSIOM ¥ ABYMS NINCTbSAMM, PaCTYLLMK
BCHO XM3Hb (10 2000 neT). Pesko BbipaxeHHbIN KCepoduT, NPUCNocobneHHbIN K YCNoBUAM
NYCTbIHHOTO KNMmarta. lNpounspactaeT B KaMeHUCTbIX MycTbiHsX KOro-3anagHon Adpukn.
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INluctba gocturaot 2-3 M B ANWHY U NOCTOSHHO HapacTatkoT Y OCHOBaHWSA. Ha BepxyLuke
pacLUennaTCsa 1 OTMUpatoT. Bnary nornowlatoT 13 ryctoro TymaHa Yepes MHOrOUMCNEHHbIE
yCTbuLA Ha 00enx CTOPOHax NUCTLEB.



BenbBnuns yaAnBuTtesibHas

Knacc 5. HeToBbIe
Mopspok 2. BenbBnuneBble

BenbBuuns — 1BYAOMHOE pPacTeHNE.

Ctpobunbl ogHomnosble, pa3BeTBEHHbIE. APXErOHNEB
HeT. GopMUPYETCS HECKOIBLKO KEHCKMX MOSOBbIX
KNETOK, O[JHA U3 KOTOPbIX MOCIe ONMoA0TBOPEHMS
NaeT cems.




My»ckoe pacTeHue

Gnetopsida Knacc 5. MHeToBbIe
Mopsapgok 3. ApenpoBble

[Topsigok apeapoBble BKMHOYAET OAHO CEMENCTBO 3depoBbIe C
eOMHCTBEHHbIM pogom aeapa (Ephedra). K Hemy oTHocuTCS
okono 40 Bnaos.

Kn3HeHHblIe hopMbl. 3TO HebOMNbLUKE, CUIBHO BETBSLLMECS
BEYHO3€NEHbIe KYCTAPHWKM, BHELLHE HaNoMWUHatoLLMe XBOLLM
(puc.). PacnpocTtpaHeHs! B 3acyLUnuBbIx obnactsix EBpasum u
AMepuKK. HecKonbKo BAOB pacnpoCTpaHEHbI B HXHbIX paloHaX
Cunbupwn. dbeapbl — ABYAOMHbIE PACTEHUS, KPaHE PEAKO
OOHOLOMHbIE.

Ctpobunsbi ogHonosbie, Menkue. MukpocTpoburbl cobpaHsl

B WaposuaHble obpasosaHus (1). OHu coctodT n3 1-8
MUKPOCMOPaHrueB (2).

Jdhenpa ABYXKONOCKOBASA
(Ephedra distachya)



Gnetopsida Knacc 5. lHetoBhkie Mopapok 3. 3deaposble

YKeHckme cTpobunbl COCTOST U3 KOPOTKOM OCKU, HA KOTOPOW
Haxo4WTCA HECKOSbKO CYMPOTUBHBIX Nap YellyeBuOHbIX NUCTLEB U
OOMHOYHbIN BEPXYLLEYHbIN cemasavaTok (PUC.), OKPYKEHHbIN
TONCTbIM MACUCTLIM MOKPOBOM, KOTOPbIV YCNOBHO Ha3bIBaKOT
«OKOJOLBETHUKOMY. BHYTPEHHWI CNOW MHTEryMeHTa BbITAHYT B
MUKPOMNUIISIPHYIO TPYOKY, YnaBnMBatoLLy MUKPOCMOPGI.

YKeHCKun rametout obpasyeT rannougHbIi 3HAOCTEPM, B
KOTOPbIW NOrpYy»XeHbl apXeroHnm (onnoa0TBOPSETCS TOMBbKO OOMH).

NHTETYMEHT, BbITAHYTbI/
HaBEPXY B MbINbLIEBYIO TPYOKY

NblfibLEBAA KaMeEpPa

MOKPOB
HyLlennyc
CTEPUNBHBIE YeLLyK

' Jdhenpa ABYXKONOCKOBASA
JKeHcKoe pacTeHue (Ephedra distachya)




Jdhenpa ABYXKONOCKOBASA
(Ephedra distachya). Cems

Knacc 5. [HeTOBbIe
Mopsagok 3. ApenpoBble

[ocre onnogoTBOPEHMUs! Pa3BMBAETCS CEMS!, OKPYXEHHOE
MSACUCTbIM «OKOJIOMMOAHWKOM», 00pa3oBaBLLIMMCS U3
COYHOrO NOKPOBA CEMSA3a4aTKa U KPOLLMX YeLlyn. TOT
«Mroa» 0bbIYHO KPaCHeeT, HanoMUHas Aroay.

MonesHble CBOWUCTBA.

13 acpenpel xBoLeson (Ephedra equisetina) nonyyatot
ankanoug adbeapvH, BO30YXOaOLWMA LLEHTPANBHYHO
HEPBHYIO CUCTEMY. Ero NCnonb3yrT Takke Npu NeveHnm
annepruyeckmx 3abonesaHun.

W3 «arog» agpepb! ABYXKONOCKOBOW MHOMAA rOTOBAT
BapeHbe, NOXoxee Nno BKyCy Ha MeA.



[Mogknacc 1. KopaanToBble Knacc 6. XBolHbIe
Pinopsida

O6wan xapakrepucTuka Kknacca 6

BkntoyaeT ABa nogknacca: KopaauThl
(Cordaitidae) n xsonHsle (Pinidae).

KopaauTtbl — 4aBHO BbIMEPLLWE pacTeHus. B
KapOOHE OHM COCTABMSANMN 3HAYUTESTbHYHO YacTb
3a00M04eHHbIX NPUOPEXKHBIX NIEcoB. 3apocnu
KOPZAWUTOB HaNoOMWHaM COBPEMEHHbIE
XBOWHbIE Neca, TOMbKO NUCTbS Y HUX Bbinu
bonee kpynHbIMu (gocturanmn 1 m an. n 20 cm
wup.). OHM NPOM3OLLIIN OT CEMEHHbIX
NanopOTHUKOB W Aanu Ha4yano XBOWHbIM.




Pinopsida Knacc 6. XBoWHble
P [Moaknacc 2. XeovHble (Pinidae)

[Nogknacc XBOWHbIE BKHOYAET Hanbonee
N3BECTHbIE N XO3ANCTBEHHO 3HAYNMbIE
pacTeHus (COCHa, M1XTa, eNb, NMMCTBEHHULA W
ap.). Hacumteisaet okono 600 Buaos.

XXusHeHHble hopMbl. [lepeBbs 1 KYCTAPHUKM C
UrosibYaTbiMU UMK YelyeBUOHbIMU JINCTbAMY
(TONbKO Yy apaykapum 1 nogokapnyca oHu
NaHUeTHble). BKNoYatoT camble KpyrHble 1
camble JONrOXUBYLLME [epeBbs.
BeyHo3erneHble pacTeHNs, peako NMCTonagHble
(nucTBEHHULA).

AHaTomus ctebnen ogHoobpasHa. OTnuyaetcs
Pa3BUTON APEBECUHON 1 MEHEE Pa3BUTON KOPOU
n cepauesuHon. Kennema Ha 90-95% coctout
3 Tpaxend. CMonsHble X0Ab! XapaKTepHb!
TOMbKO ANt CEMENCTBA COCHOBBIX.

IR — [TpoLiecc co3peBaHns CeMsH 3aHMMaeT 40 ABYX
- '/ Nner.

Foto: tme Anderbers




Knacc 6. XBoWHbIe
[Moaknacc 2. XeovHble (Pinidae)

Cewm. 1. ApaykapueBble

CemelicTBO apaykapyieBble BKMIOYaeT [Ba poaa —
apaykapus 1 aratic. VIMEIOT LiEHHY0 APEBECUHY, NOSTOMY
3TW Nneca NoABePrINCh 3HAYNTENbHBIM BbIpyOKaM.

l;;Q Apaykapus Kyka (Araucaria cookii)

Cewm. 2. [logokapnoBble

CemencTBo nogokapnosble BKnoYaeT 9 pogos 1 140 B1aoB. 310
HebonbLLE JepeBbs U KYCTAaPHMKM, TONBbKO HECKOSBKO BUOOB
rnoZokapnyca npeacTassieHbl KpYnHbIMU AepeBbaMu. XKeHckue
LMLKW peayLmMpoBaHbl 4O O4HOr0 cemsasadartka 1, NOMUMO UHTery-
MEHTOB, OKPY)XeHbl JOMOJSHATENBHBIM COYHBIM UMK KOXMCTLIM
NOKPOBOM (anvmatuem). JInctes KpynHble, gocturaoT 35 cm an. n 9
CM LLMp.

Mopokapnyc (Podocarpus totara)



Cewm. 4. KunapucoBble

CemeicTBO Kknnapucosble Bkntovaet 19 pogos n 130
BnaoB. Ha poccumnckom dansHem Boctoke (Cuxoto-
AnuHb) BCTPeYaeTCs 3HAEMUYHbIA MOHOTUMHBLIN POL

MUKpobuoTa.

Tucc ArogHbIn (Taxus baccata)

Knacc 6. XBoWHbIe
[Moaknacc 2. XeovHble (Pinidae)

Cewm. 3. TuccoBble

CeMmelCTBO TUCCOBbLIE HACUMTLIBAET NATb poaoB 1 20
BMO0B. BCTpeyatoTcs B TPOMMYECKUX U TENNOYMEPEHHbIX
necax CesepHoro nonytapus. XeHckas LUKLLKa OKpYXeHa
bokanbyaTbiM NOKPOBOM (apunnycom). Mpu co3peBaHmm OH
CTAHOBUTCS COYHbIM (KPACHBIW WUIN XENTbIN) U MHOTAA
MOJSTHOCTLI0 OKPYXXaAET CEMSI.

Mwukpobuota
Microbiota decussata




Knacc 6. XBonHble [logknacc 2. XBonHble (Pinidae)

Cewm. 4. KunapucoBble

YKeHCKMe LUMLLIKM KMNapuCcoBbIX HEPeaKO CTaHOBATCH
COYHbIMU (Hanpumep, y MOXOKeBENbHIUKA). B H0XHbIX
ropofax Poccuu KynbTMBMPYIOTCS NUpaMiuaasibHble
hopMbI Kunapuca BeyHo3eneHoro. B 6onee ceBepHbIX
panoHax Yalle B 03eMeHeHNN UCMOSb3YIT TYU.




Knacc 6. XBouHbIe
Cem. 5. Takcoauessble

d
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© Keir Morse

CekBOMAAEGHAPOH MMraHTCKUN

CemencTBo Takcoanesble HacumutbiBaeT 10 pogos n 14
BMOOB. HekoTopble BUAb! UMET 0YeHb OrpaHNYeHHbIN
apean. Ctoa OTHOCATCS Takne rmraHTbl pacTUTENbHOMO
MMpa Kak MaMOHTOBO [epeBo (oTo), cekBons
BEYHO3eseHas, TakcoaMyM MEKCUKAHCKMA,
npesbiwatoye 100 m Boic. 1 10 M B Anam.

VIx Bo3pacT coctaBnsieT 3—4 ThiCA4M Nner.

0 80 90 00 W L0 8



Knacc 6. XBoWHbIe
Cem. 6. CocHOBbIe

CemencTBO COCHOBLIE CaMoe KpyrnHoe, BkntoyaeT 10
pogoB u 250 BuaoB. Hanbonee KpynHble poabl COCHa,
nuxTa, efb, NUCTBEHHMLIA. Ha KOPHAX MHOMMX
niecoobpasyrLLyx nopog umeeTcst Mukopumaa. Kx
OpeBecrHa 0YeHb pasHoobpasHa 1 nsgasHa bbina
OCHOBHbIM CTPOUTESIbHLIM MaTepuarnom.

CocHa 00bIKHOBEHHAs Ha YKOPOYEHHBIX noberax HECET Mo
[BE XBOWMHKM, @ COCHa cubupckas, unu keaposas — no NATh
XBOWHOK.

Enun v nuxTbl — Hanbornee KpynHble B CEMENCTBE, OHW
pocturatot 60 M BbICOTHI, 2 M B Anam., 1 Bozpacta 600
ner.

CocHa 00bIKHOBEHHas



Knacc 6. XBoWHbIe
Cem. 6. CocHOBbIe
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Enb cusas (Picea glauca)

; .- Enb 06bIKHOBEHHaS
(Picea abies)

GRAN, PICEA ABIES (L) KARS



Foto: Anna-Lena Anderberg

JlucTBeHHULa cmbupckas
(Larix sibirica). Monogas wuiika

Knacc 6. XBOWHbIe
Cem. 6. CocHOBbIe

JIMCTBEHHULA OTNNYAETCA OT APYrUX COCHOBLIX TEM, YTO
cOpacbIBaET NUCTbS Ha 3UMY. XBOS JIMCTBEHHUL, MsArKasi,
nnockas, ¢ 6enosatbiM psAOM YCTbiL, 3aMETHBIM CHU3Y.
XBOMHKW pacrnonaratoTcst Ny4kamm Ha YKOPOUeHHbIX noberax
(Tak HasblBaeMbIx bpaxmbnacrax).

Ha Ypane u B 3an. Cnbupu WMPOKo pacnpocTpaHeHa
nMcTBeHHULa cnbupckas (oto), B BoctouHon Cubupn n Ha
OanbHeM BocToke ee CMeHSIET MCTBEHHNLA [ MenuHa.

MpoucxoxaeHue. ['eonornyeckas NCTOPUS XBOUHbIX
Ha4YMHaETCS C HOpbl, NPUYEM HEKOTOPbIE U3 HUX, BOSHUKHYB
NPUdNM3NTENILHO B MENY, A0XUNN [0 HACTOSALLErO BPEMEHH,
NoYTK He NpeTepneB CEPbE3HbIX N3MEHEHMI 3a Bornee YeMm
130 mMrH ner.



Otaen MonocemeHHbIe (cBoxHas 1)

Hanbonee apeBHUM OTAEN CEMEHHbIX pacTeHu. Knoyero
npu3sHak — nosiBneHne cemeHn. Cems ectb NPOAYKT pasBUTHS
CEMSANOYKM Nocne OnnoaoTBOPEHUS anuekneTkn. Cemsinoyka
MOrfa BO3HWUKHYTb 3 COBpaHUsa MeracnopaHrmeB nyTem
CTEPUIN3ALIMN X U cpacTaHusi, ¢ 06pa3oBaHMEM 3aLLUTHBIX
MOKPOBOB — MHTEryMeHTOB. OnnogoTBopeHne BHyTpeHHee (!).
OHo nponcxoauT 6e3 yYacTusi KanenbHO-XWaKOW cpesbl.
BnepBsble BbICLIME pacTeHWs NPUodpenu He3aBUCUMOCTb
npouecca onnogoTBOPEHUS OT Hann4mns Bodbl. B ¢BS3un ¢ atum
cnepmato3ounabl O0MbLLMHCTBA FOSIOCEMEHHBIX YTPaTUNN
NOOBWXHOCTb (TaKne MYXKCKME MOMNOBbLIE KNETKW Ha3bIBaloT
cnepmusiMit). OHM NPOHMKAKOT B CEMSAMNOYKY C NMOMOLLIbHO
NbINbLEBON TPYOKM — pe3ynbTaTta NpopacTaHusl BereTaTuBHoOW
KNETKW NbINbLEBOro 3epHa (= KpanHe peayLmMpoBaHHOMO
MYXCKOro rametodura).

Bce ronocemMeHHble — pasHocnopoBble pacTeHus. ckniounTensHo SpeBecHbIe,
TPaBSAHMUCTLIX XMU3HEHHbIX (POPM HeT. Kcunema coctomut n3 Tpaxens (Cocyapl TOMbKO Y
HETOBLIX).

«Y3Kne» mecta (Mo CPaBHEHMIO C MOKPbITOCEMEHHBIMM): HECOBEPLUEHHbIE CEMEHA,
OTCYTCTBME NNOA0B, OrpaHUYEHHbIN HAOOP XKM3HEHHBIX POPM.




Otpen N'onocemeHHbIe (CBOAHASA 2)

Knacc 1. CemeHHble NanopoTHUKM
Knacc 2. beHHeTTUTOBbIE
Knacc 3. CaroBHMKOBbIE
Knacc 4. [ MHKroBble

Knacc 5. [HeTOBbIE

[lop. 1. [HeTOBLIE

[Mop. 2. BenbBuuneBble
[op. 3. deaposble
Knacc 6. XBoWHble
[Mopknacc 1. KopgantoBble




