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B mempaou nepeo vinonnenue pabomvi He0OX00UMO YKA3aMb CIe0VIOWYI0 UHDOPMAYUIO:
Damunus, Umsa cmyoenma:

I'pynna:

JHama:

Tema 3anamus:

3amanmel: Vcnonb3ysi TEKCT JICKIMU TIO JAHHOW TEME COCTABUTh KOHCIIEKT
JIEKIMHU MO TUIaHy:

1. OO6mas xapaKTepuCTHKa CEMEHHBIX paCTCHUI

2. O6mas xapakrepucTtuka otaena I'onocemennsie (Pinophyta nmu
Gymnospermae)

3. Kmaccudwuxkanus ornena ['onoceMeHHbIC

3aganme 2: 3apucyiite B TeTpajb CXEMy JKU3HEHHOTO IIMKJIA DPa3BUTHS
roJI0CEMEHHBIX Ha MPUMEPEe COCHBI 00BIKHOBEeHHOM (Pinus sylvestris). (cm. puc. 1)

JIEKIIUSA: CEMEHHBIE PACTEHUA. OTAEJ I'OJTOCEMEHHBIE
(PINOPHYTA, HJIM GYMNOSPERMAE)

OO0mast xapakTepucTHKA CEMEHHbIX pacTeHU

CeMeHHBIE pacTeHUS OTHOCAT K TMOAIApCcTBY Beicmiux pactenuil. B
HACTOSIIIIEe BpeMsi OHH MPeoOIagaloT B PACTUTEIHLHOM IMOKPOBE IUIaHETH. B aTy
rpynmny o0ObeIMHSIOT ABa oTaena ['onocemennsie u [lokpbIToceMEeHHBIE.

OT Bcex MNpPOYMX BHICHIMX PACTEHHM HX OTIMYAET HAJIMYHE CEMEHHU.
[losiBneHue ceMeHu SBWJIOCH KPYHMHBIM apoMoOp(o30M H, BEPOSTHO, OJHUM U3
(bakTOpOB, OMPEETUBIINX TOCIOICTBO CEMEHHBIX PACTEHUH B COBpEeMEHHOM (hitope
3emun. [Ipuanna 3TOTO TPOCTA - CEMS CIOCOOCTBYET BKHBAHHMIO.

Bce cemenHble pacTeHHs] Pa3HOCIOPOBBIE U UMEKOT CXOIHBIM JKMU3HEHHBIN
LIMKJI C JPYTMMH BBICIIMMHU Pa3HOCIOPOBBIMU pacTeHusmu. [Ipeobnanarommm
MTOKOJICHUEM B IIMKJIC Pa3BUTHsI CEMEHHBIX PACTeHH siBisieTcs cropodut. Ha Hem
dbopMHUPYIOTCS Mera- W MHKPOCIOpaHTUU. B MuKpocmopaHTusix (OpMHPYIOTCS
MUKpPOCTIOPBI, W W3 HHUX BIIOCIEACTBUU OOPa3yrOTCS MHKPOraMeTO(UTHI C
MYXCKHMH TOJOBBIMU OpraHamMu - aHTepuAusiMu (mbUIbLia). B mMeracnopanrusix
GOpMUPYIOTCSL ~ MEracmopbl, JalpIlhe Hayajio JKEHCKOMY  raMeTtopury
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(merarametodurty). [Ipu 3TOM Hale Bcero B MeraclopaHruy BhI3pEeBaeT BCEro OJIHA
Meracmnopa.

MeracniopaHruii CEMEHHBIX PACTEHUM MACHUCTBIA U HA3bIBACTCS HYLEIYCOM.
VY ceMeHHBIX pacTeHUIl OH MOKPBHIT OJHUM WM ABYMS JIONOJHUTEIBHBIMU CIOSAMHU
TKaHU - UHTeTyMeHTaMu. OHM TTOJIHOCThIO 000PaUMBAIOT METaCIIOPAHT U (HY1IeITyC)
OCTaBJIsAsl TOJIBKO HEOOJBIIOE OTBEPCTHE HA €r0 BEPXYIIKE - MUKponwie. BHyTpu
MeracropaHrusi (Hyienyca) pa3BuBaeTcs mMeraramMeTopuT (GKeHCKuM rameTodur),
KOTOpBIN He MOoKuAaeT o0onouku meracnopsl. Ha meraramerogure pa3BuBaroTcs
KEHCKHE TOJIOBble Opranbl (apxeronuu). Hyuemyc (co BceM ero coaep>KUuMbIM
(Meracnopoit 1 MeraraMeTo(puToM)) U MHTETYMEHTBI Ha3bIBAIOT CEMSI3a4aTKOM.

OmogoTBOpEeHNE NMPOUCXOIUT uepe3 Mukponuie. [locie omnonoTBopeHus
U3 3UroTel (Qopmupyercs 3apoabll (Monogoi cmopodur). HMHTEryMeHTbI
NPEBpAIAIOTCST B CEMEHHYI0 KOXKYpY, a TKaHM HylLeJdyca M Merarameropura
UCIIOJIb3YIOTCSI IPU 00pa30BaHUM 3araca MUTATENbHBIX BEUIECTB. Takum oopasom
cemMs 00pasyemcs U3 ceMA3aYaAmKd U COCMOUM U3 3apoovlula (MOI00020
cnopogpuma), cemeHHOU Kodxcypvl (000j0YeK Meeacnopaneus (Hyyeayca) -
UHME2YMEeHMOo8) U 3anaca NUMameibHvlX 8euecms.

[TonoBoit mporiecc y CeMEHHBIX PaCTeHUI HE 3aBUCUM OT BJIQXXHOW CPEJbl U
HEe TpeOyeT KanelbHO-KUJIKOW BOABL. MeraramMmeTopuThl HE MOKHAAIOT 000J0UYeK
Meracrop ¥ MeracropaHrueB u 0osiee HaJeKHO 3alIMILIEHbI OT HEOJIAaronpusTHHIX
BO3JICMCTBUM OKPY’KAIOILIEN Cpelibl, UeM y CIIOPOBBIX pacTeHui. OOopMUpPYOLIHNICS
3apOABIII  TaKKe HAACKHO 3allUIIeH OOOJIOYKAMU  MEracrlopaHrusi M
mMerarameroura ¥ IpH 3TOM MOXKET MCIOJIb30BaTh NMHUTATEIbHBIE BEIIECTBA HE
TOJILKO rameToduTa, HO U B3pociioro crnopodura. [locne popmMupoBanus ceMeHH
OHO MOJET [JOJIr0€ BpeMs HaXOOUTCA B CTaAUM TIOKOS, HE Tepss
KU3HECTIOCOOHOCTH.

[Tpu mpopactanuu ceMeHH 3apoibiil (MOJIOAON CIOPOPUT) KAaKOe-TO BpEeMsI
KUBET, UCIOJIb3Yys 3allac MUTATEIbHBIX BEIIECTB, HAKOIUICHHBIM B CEMEHU, U 3TO
MO3BOJISIET €EMY Ha MIEPBOM 3Tall€ )KU3HU MEHBIIIE 3aBUCETh OT MTUTATEIbHBIX CBONCTB
cybctpara. Bece 3To roBOpHT 0 OOJIBIION MTPUCITOCOOICHHOCTH CEMEHHBIX PACTCHUM
K YCJIOBUSIM CYILIECTBOBAHUSI.

Oob6mas xapakrepuctuka otaesa I'onocemennbie (Pinophyta nian
Gymnospermae)

Otnen ['osioceMeHHBbIe - OUEHb APEBHSIA IPYIINA PACTEHUM, TOSBUBIIASICS €I1E
B IeBOHE 0K0J10 350 MutH. sieT Ha3aA. K 3Toil rpyrine oTHOCAT 6 KJ1acCOB, U3 KOTOPBIX
2 MOJIHOCTBIO BBIMEpIIUX. 4 KUBYIIUX HBbIHE coaep:kar okoyio 700 coBpeMEeHHBIX
BU/IOB.

B npouuiom rojgoceMenHbie Ob1TH 60J1€€ MIUPOKO PACTIPOCTPAHEHBI U UMENH
Oonblee BUAOBOE pasHooOpasue. Ilepuoa ux pacupera MPUXOAUTCS HA ME3030i1.
Pacnpoctpanensl ['onocemenHble Mo Bcemy 3eMHOMY apy. B xomogHol 30He
CEBEpPHOr0 MOJIyLIapHus OHU OOpa3yrOT XBOMHBIE J€ca, 3aHUMAIOLIUME OIPOMHBIE
TeppuTOpUn. Bce rosoceMeHHbIe - JPEBECHBIE PACTEHUS: JE€PEBbS, KYCTAPHUKU U
nuanbl. Jlns OONBIIMHCTBA W3 HUX XapaKTEPHO MOHOIOJMAIbHOE BETBJICHUE.
JIUCTh UX CUIIBHO BAPBUPYIOT OT UIJTIOBUJHBIX U YEIIyeBUAHBIX (y XBOMHBIX) A0
BalenoIO0OHBIX MEPUCTOpPACCEUEHHBIX (y CaroBHUKOBBIX). OTIWYUTEIbHOU



OCOOEHHOCTBIO UX SIBJISIETCS AUXOTOMHYECKOE BETBJICHHUE >KHIOK (KUIKOBAHUE),
KOTOpPOE XOPOLIO 3aMETHO y BUJOB, MMEIOIIMX HIUPOKYIO JIMCTOBYIO IUIACTHHKY
(HampuMep, y TUHKIO JIBYJIONAaCTHOTIO).

Ha3Banue orgena roBopuT 00 0O0meld OCOOEHHOCTM B CTPOEHUU
['onoceMeHHBIX - ceMsi3a4aTKM M CEeMEHa y HHUX PACIOJIOXKEHbl OTKPHITO Ha
MOBEPXHOCTH CHOPOPUIUIOB WIM aHAJOTHUYHBIX CTPYKTYyp (T.e. “rosbie”). VY
OOJIBIIMHCTBA FOJIOCEMEHHBIX MUKPO- U MEracnopo(uiibl coOOpaHbl B CTPOOUIIBI -
cobpanusi ciopoduUIOB Ha OCH, 000COOJEHHON OT BEreTaTUBHOW YacTH mooera.
CtpoOunel ¢ meracnopouiiamMud  Has3biBatoTcsi  Meractpoownbl.  C
MUKpOCTOpOpUIIIaMH - MUKpOcTpoOuiaamMu. MHbIMU crioBamMu - cmpobun — 2mo
CHOPOHOCHbLU nNobez - cmebeib O CHOPOHOCHbIMU TUCMbAMU (CNOpOopuiIamu).

CtpoeHune Mera- W MHKPOCTPOOMJIOB pPa3HOOOpPAa3HO U 3aBUCUT OT
CUCTEeMaTHUYECKON MPUHAIKHOCTH pacTeHus. J[Jii aHaTOMUYECKOro CTpOEHUs
rOJIOCEMEHHBIX XapaKTepeH BTOPUYHBIM POCT B TOJNIIMHY 3a CYET JEATEIbHOCTH
kamOus. [lepBuyHas Kopa COCTOUT M3 OAHOPOJHOM MapeHXUMbl. MeXxaHuyeckue
TKaHU OTCYTCTBYIOT. (DiiodMa COCTOMT M3 CHUTOBUIHBIX KJIETOK (0€3 KIETOK
CIyTHHII), KCUJIEMA - TOJIBKO U3 Tpaxeu. B kope u apeBecuHe yacto (HO 1ajeko He
BCEr/1a) MPUCYTCTBYIOT CMOJISTHBIE XO/IbI.

Huka pa3BUTHSA r0J10C€EMEHHbIX

[Mukn pa3BUTUSL TOJOCEMEHHBIX MBI pa30epeM Ha TMpUMepe COCHBI
oObikHOBeHHOHM (Pinus sylvestris), mpeacraBuTeNns camMoro KpyImHOTO, U3 HBIHE
’KHMBYIIIHX, KJIAcCa TOJIOCEMEHHBIX - COCHOBBIC. (CM. pHUCYHOK 1.)

CocHa 0OBIKHOBEHHAs - pacTeHHE, IIUPOKO pacrpocTpaHeHHoe B CeBepHOM
NOJTyIIApUH, B TOM YHUCJIE U Yy HAC. DTO (COpo(dUT) BHICOKOE CTPOMHOE IEPEBO 110
40 M BBICOTOM C YJJIMHEHHBIMH M YKOPOUEHHBIMHU moOeramu. Ha ykopoueHHBIX
no0erax pacrojararoTcsi UTJIOBUIHBIC JIUCThS 1O 2 (XBOMHKH), KOTOpbIE, OTMHUpAs,
OMaaaoT BMECTE C YKOPOUCHHBIM ITOOETOM. XBOMHKH COCHBI IJIMHON 5-7cM. OHHU
UMEIOT XapaKTEPHYIO IJIOCKOBBIMYKIYIO (POPMY HA MOMEPEYHOM Cpe3e, JOBOJIHHO
xecTkue u komtoune. CocHa OTHOJOMHOE pacTeHune. MeracTpoOuisl 00pa3yroTcs
Ha BETBSAX B BEPXHEH 4aCTH KPOHBI, MUKPOCTPOOMIIBI - B HUKHEH YaCTU KPOHBI.

MukpocpoOMIbl  pa3BUBAIOTCS B OCHOBAaHWU MOJIOAOTO (YUIMHEHHOTO)
no0era TEKyIIEro rojia B mazyxax 4elryeBUIHBIX JUCTHEB U T'yCTO MOKPHIBAIOT €T0
ocHoBaHue. OHM HEKpyNnHbIE (OKOJO 1 CM JJIMHOI), JKENThle, C OYEHb MEIKHUMU
Mukpocnopopmmiamu. MX Takke HaA3bIBAlOT MYKCKUMHU Iumiedkamu. Ha
MUKpOCTIOpOHUIIIAX PACTIONaraloTcsl IO JBAa MHUKPOCIOPAaHTUsA (TIBLIIBIEBBIX
MEIIKa), B HUX 00pa3yrTcss MUKPOCIIOpHI. M3 MUKpPOCTIOPBI, MPSIMO B CIIOPAHTUU
HaYMHAeT (POPMUPOBATHCA MHUKpOrameTopuT (Mykckoil ramerodut). CHayana B
pe3yabpTaTte ABYX MOCJENOBATENbHBIX ACICHUN 00pa3yloTcsi JIBE€ BETreTaTHUBHBIE
(mpoTannuanbHble) M OJHA aHTEpUIUAIbHAsl KJIETKU. 3aTeM aHTepUIHhaJIbHas
KJIETKa JIeJIUTCSI HA TE€HEPATUBHYIO KJIETKY M KJIETKYy TpyOKH. AHTEpUIIUU HE
pasBuBatoTcs. B 310 cTanum MukporameToduT BMecTe ¢ 0007I09KOH MUKPOCTIOPHI
Ha3bIBAETCS MbUIBLEBBIM 3epHOM. OH KpaliHe peaylupoBaH M COCTOUT BCETO W3
YEThIpEX KJIETOK: ABYX MPOTAJLIMAIBbHBIX, OJHON T€HEpaTUBHON U OAHOU (camoi
KpYIHOM) - KJETKU TpyOku. 3penioe NbUIBLIEBOE 3€PHO HMEET JBE O0O0O0JOYKHU



BHEIIIHIOO - 9K3MHY M BHYTPEHIOIO - WHTUHY. Mexay HuMu oOpasyercs JBa
BO3JIYLIHBIX MEIIKA, IPU MOMOIIHN KOTOPBIX MbLIbIIA PA3HOCUTCS BETPOM.

MeractpoOuiibl coOpaHbl B JK€HCKHE MUIIKU. KoTopsle HAMHOTO KpyIHee,
YeM MY’KCKHE U YCTPOEHBI CokHee. Eciu MyKcKkast IuIiKa siBIseTcsi CTPOOUIIOM,
TO JKEHCKas COCTOMT U3 MHOTHX CTpoOwioB. Ha ocu JKeHCKOM MIMIIKK
pacrnoJylaratoTcsi CeMEeHHble M Kporomue uemyn. Kaxknas ceMeHHas yenys,
cpocuiasicsi ¢ KpOIoUIeH - SIBISIETCS] MEracTpoOMJIOM (M COCTOUT M3 3 CpOCIIUXCS
criopopriioB: 2 GepTUILHBIX, 00pa3yIONIUX CEMA3a4aTKU U OJHOTO CTEPUIILHOTO -
Kporomieil yemyn). Ha kaxgoil cemeHHOU dyemiye gopmupyerca 2 cemszadarka
(HamoOMHMHAI0, YTO CeMs3a4yaTOK — JTO CIOPAaHTMd C MEracmnopou w,
chopMUpOBaBIIUMCSI BHYTpH, Merarametodutom). KaxIpiii cems3ayaTOK MMEET
MHOTOKJICTOUHBIH HyIednyc (MeracropaHruii) ¢ MaCCHUBHBIM HHTETYMEHTOM,
UMEIOIINM OTBEPCTUE - MUKpOIMIE (MBUTLLIEBX0/]) Ha KOHIIE, OOpaIlleHHOM K OCH
XKeHCKoM muiku. CBepXy cemsi3a4aTKu MPUKPBITHI KPOIOIIEH yentyei, mpupociiei
K BEepXHeW ceMeHHOH yernnye. JKeHCKHe MUIITKA COCHBI UMEIOT JI0 OTJI0I0TBOPEHHUSI
UMEIOT O4YeHb MasieHbkue pazmepsl 0.5 - 0.7 cM u KpacHOBATHIN 1BET.

B MomeHT, korja co3peBaeT mbUIbla (B KOHIIE BECHBI - Haudaje JieTa),
CEMCHHBIC YEIIyH pa3BUraroTcs. K aToMy BpeMeHU ceMs3a4yaTKi TOTOBBI K IPUEMY
NbUIBIIBL. [IbUTbIIa PA3HOCUTCS BOCXOISIIIIMMU TOTOKAMH BO3/1yXa U, TTOTagas MeX1y
YEIIysIMH, 3aJICPKUBACTCS OKOJIO MUKpoMuiie. Mukpormnusie B 3To BpeMsl HauMHaeT
BBIJIENISATH 0COOYIO KJIEHKYIO JKUKOCTh, BEICTYTAIOINIYIO Ha BEPXYIIKE ceMsi3ayaTKa
B BujAe Karuid. IIpUiblieBble 3epHa OBICTPO MOTPYXKAIOTCS B HEE W Kak Obl
3acachlBalOTCsl BHYTph. llocne onbuieHHs ceMEeHHbIe Yellyd CHOBAa CONMKAIOTCH,
YTO CIIOCOOCTBYET 3alIUTE PA3BUBAIOIINXCS CEMI3a4aTKOB.

[locne CONpPUKOCHOBEHMSI C HYLEIYCOM IMBUIBIIEBOE 3€PHO IPOPACTAET B
IBUTBIEBYIO TPYOKY. B 3TOT MOMEHT Meii03 B MeracropaHruu eiie He MpOU30IIIelL.
[IpumepHO uYepe3 Mecsll MOoce ONbUICHUS B MEracropaHTHH 00pazyercs 4eThIpe
meracnopel. OfHa M3 KOTOPHIX JaeT Hadano Merarametodury. Ero pasBurtue
IPOTEKAET OUEHb MEJIJIEHHO, HAUMHAETCS TOJBKO Yepe3 6 MecALeB NOCIIE ONbLUICHUS
U MOKET IPOJOJKATHCS €Ile MOATroJa 0 CBOETo 3aBepuieHuss. Ha paHHuX craausx
pa3BuTHs MerarameroduTa JCICHHE SIep HE COMPOBOXKIAECTCA HEMEIJICHHBIM
o0pa3oBaHHWEM KIETOYHBIX CTEHOK, KOTOPOE HAauyMHAETCS MpUMEpHO dyepe3 13
MECSIIEB TOCJE OMbUICHUS, Korjaa yxe mmeercss okosno 2000 cBOOOAHBIX sep.
3atem, uyepe3 15 MecsdleB Mociae OMNBUICHHS Ha MUKPONWISPHOM KOHIIE
Merarametodura nuddepeHuupyroTcs 2-3 apXxeroHus ¢ sinexieTkamu. Bee 3o
BpeMsl TbUIbIIEBAas TPyOKa MpOKIajbiBaia cebe MyTh Yepe3 TKaHW Hyleayca K
pa3BHUBAIOIIEMYCSl MEraraMmeTo(ury.

Uepe3 ron mocie OMbUICHUSI T'€HEpAaTHBHAs KJIETKa pa3/ieliniach Ha JIBE:
CTEpPWIbHYIO (KJIETKY HOXKKH) M CIEPMATOTeHHYIO (KJIETKY Tena). 3aTeM, IMpexe,
4eM TbBUIbIEBas TPyOKa JOCTHTHET MerarameroduTa, CrlepMaTOreHHas KIIeTKa
nenutcst oopasys 2 cnepmus (y CEMEHHBIX pacTeHHUil (MCKIIo4asi caMble JPEBHUE
¢dopmbl CaroBHUKOBBIE M [ MHKTOBBIE) Y MY)KCKHX TaMET JKTYTHKH OTCYTCTBYIOT).
Uepe3 15 mecdieB nocsie OMbUICHHS MbUIbIEBAas TpyOKa AOCTUraeT SIMUEKIETKU
apXeroHus U BIPHICKUBAET B HEE 0OOJIBIIIOE KOJUTMYECTBO CBOEH IIUTOIIIa3Mbl U 00a
criepMus. SIpo OOHOrO W3 CIEPMHUEB CIHMBACTCS C SULEKIECTKOM, Ipyroro -



aereHepupyer. B xonme smOpuoreHe3a MHTETYMEHT IMpepamiaeTcs B CEMEHHYIO
KOXYypy, a TKaHH Merarameroura - B DHIOCHEPM, CIyXKallUid 3armacom
NUTATEIBHBIX BEIIECTB. 1akum o00pazom cems 20J0CEMEHHbIX COCMOUm U3
KOMOUHAYUU 08YX CHOPODUMHBIX NOKOJICHUL - CEMEHHOU KOJXICYPblL (UHMe2YMeHm U
ocmamku Hyyenyca) u 3apoosbiida, U 00HO20 amMemoumuozo - IHO0Cnepmd.

Co3peBaroT ceMeHa OCEHBIO U 3UMOI BTOPOTO I'0/1a TIOCTE OMBIICHUS, TO €CTh
IPUMEPHO Yepe3 TMOJToAa TMOcie OIIoAoTBOpeHHs. K 3TOMy BpeMeHHM y COCHBI
KpOIOIllasi Yellysl cpacTaeTcsi ¢ CEMEHHOM TMOJHOCTHIO (00pa3ys IIUTOK), IIUIIKH
CWJIIBHO  yBEJIIMYMBAIOTCS B  pa3Mepax, CEMCHHBIE YCIIyH  CTAHOBSITCS
JEPEBIHUCTBIMH. YEIIYH 3pEJbIX IMUIIEK Pa3BUTAIOTCS W CEMEHA BBICBHITAIOTCS.
CemMeHa COCHBI MIMEIOT KPBUIBIIIKO, 00pa3oBaBIlieecs U3 TKaHEH CEMEHHOM YelIyH,
U paCIPOCTPAHSIOTCS BETPOM.
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Pucynok 1. - l{uxn pa3sutus CocHbl 00bikHOBeHHOH (Pinus sylvestris),

Kaaccupukanus I'osocemeHHBIX.
['onoceMeHHBICe NEISAT HA MIECTh KJIACCOB, U3 HUX 2 BBIMepinue, 4 — HBbIHE
KUBYIIHE.
1. Cemennnie manopotauku (Lyginopteridopsida, Pteridospermae)
2. CaroBaukoBsie uin 1ukanoBeie (Cycadopsida)
3. bennerruroBrie (Bennettitopsida)
4. I'neroBele (Gnetopsida)



5. I'mukrosslie (Ginkgopsida)

6. XBoitasie (Pinopsida).

Kaace Cemennble nanmoporHuMkd. B Hacrosmee BpeMs IOITHOCTBIO
BeiMepin. CylIecTBOBaIu B IMAJIE030€ UM paHHEM Me3030¢€. M3 oxameHemocTent
OMMCAaHO HECKOJBKO COT BHJIOB, OTHOCAIIMUXCA K YeTbIpeM mnopsakam u 10
cemeiictBaM. OHM OBLIM MOXO0XH HA HACTOSIIME NANOPOTHUKU. PA3MHOXKEHUE HX
MPOUCXOJIUIIO C IOMOIIbI0 CEMSH, B KOTOPBIX 3apOAbIIIM, CYAs IO BCEMY,
dbopMHpOBaNIKCh YK€ IOCIE€ WX OMNaJaHus. CeMsA3auyaTKU pa3BUBAIUCh Ha
pPacCUJIEHEHHBIX MaOPOTHUKOBUAHBIX JIMCThSIX, pacHojiarasicb Mo Kpaw WU Ha
Bepxyuike jucrta. CeMeHHble ManoOpOTHUKM - HaumboJsiee NPUMHMTHUBHAS TpyIa
rOJJOCEMEHHBIX M 3aHMMaeT Kak Obl MPOMEXKYTOUHOE TOJIOKEHUE MEXKIY
rOoJJOCEMEHHbIMM W TanopoTHUKaMu OCTaTKM HMX HUIPalOT OOJBIIYI0 pPOJb B
CJI0’KEHMH KaMEHHBIX yriied CeBepHOro MoJIymapus.

PucyHok 2. — kj1acc ceMeHHbIE TallOPOTHUKHU

Knace bennerTuroBblie. bty MIMPOKO pacpoOCTPaHEHBI B ME3030MCKOM
ape. IlomHOCTBIO BBIMEPIIM K KOHIly MEJOBOro mnepuoaa. HekoTopbele yueHble
CUYMTAIOT, YTO OHM OBUIM MpEeJIKaMU LBETKOBBIX pacTeHuil. [lo BHemHEeMY BUAY U
XapaKTePy BEre€TaTHBHBIX OPTaHOB OHU MOXOWIA Ha BBIMEPILINE U COBPEMEHHBIE



caroBHukoBbie. Mx cTtpoOmibl Obuin oOoemnosibiMu. Meracnopouuibl  ObutH
peaylUpoBaHbl W pacrlojiarajuch B IEHTPE CTpoOWJia Ha OCH, oOpasyrollei
CeMSUIOKE, MHUKPOCTIOPO(GWIIIBI pacrlojarajiich BOKPYT MYTOBYATO. 3apOAbIII
co3peBajl B CEMEHHM /IO €ro ONaJaHvs M 3aHUMall MOYTH Bce cemsi. OH uMeln JBe
KPYIHBIC MSICHUCTBIC CEMSIJIONH, CITYKUBIITHE BMECTHIIUIIIEM 3aITaCHBIX BEIIECTB (KaK
y Topoxa win (acosn).

Pucynok 3. - Knacc beHHeTTUTOBBIE
1. Williamsonia gigas;, oowuti euo 2. Cycadeoidea paspe3 uepe3 wuwky (cresa —
HepacnycmueuLyiocsi, Cnpaea — noaypacnycmusuiyiocs). 3. Bennettites; owcencras yacmo wumku:
a — becnioonvie 1UCmuvsl, 6 — CeMANOUKU HA OJIUHHBIX HONCKAX (NI00VUUX TUCTbIX)

Kuaacce CaroBHMKOBBI€ B HACTOSIIIEE BpEMs HACUUTHIBAET OKOJIO 120 BUIOB,
pacupoCTPaHEHHBIX MPEUMYIIECTBEHHO B  TPOMUYECKUX  O0JacTsIX. ITO
JOPEBOBUIHBIE, PAXXE HU3KOPOCIBIE PACTEHUS OYECHb NOXOXKHE Ha Naibmbl. Ha
MaKyIlIKE€ HUX pPaclojliaraloTcs MNEPUCTOPACCEUCHHBIE JUCThs. JTO JIBYJIOMHBIE
pactenus. X cTpoOuiIbl JepeBSHUCTHIE M OYEHB KPYMHBIE (10 1M AIUHOM).

CtpoOuiIBl HEKOTOPHIX CAarOBHUKOBBIX JOCTHTAOT 45-50 Kr' W SIBISIOTCS
CaMbIMU KpPYIHBIMU HIMIIKaMM B MHUpe. Y poOJila CaroBHUK MEracTpoOWsIbl HE
o0pa3yroTcs 1 MeracnopouILIBI PacoiaraloTCs MPMO Ha CBOJIE B OOJIBIIIOM YHCTIE.
Ha HUX 00pa3zyeTcs ot 2 10 7 ceMszauaTkoB. CemMsizauyaTk CaroBHUKOBBIX OUYEHb
KpynHble (y HEKOTOpPBIX BHAOB 10 5-6 CM, camble MEIKHE - 5-7 MM).



OnnonoTBOpEeHHEe NPOUCXOAUT MHOTOKTYTUKOBBIMH CIIEPMATO30MAAMH, HO K
AUILIEKIETKE OHU, KAK U Y COCHBI, JOCTABJISIOTCS IPH MOMOIIH MBUIBIIEBOI TPYOKHU.

CeMeHa omnajaroT, KOrja 3apoJblll €Ile He MOJIHOCTBIO chopmupoBayca U
OKOHYATEIBbHOE CO3PEBAHME 3apOJBIIIA IMPOUCXOAUT 3a CUYET 3allaCHBIX BEILECTB
HHAOCIIEpMA.

B Hameli ctpaHe CaroBHUKH BBIPAIIMBAIOT KAK I€KOPATUBHBIE KOMHATHBIE U
opaHepelrHble pacteHus, B Kppimy n Ha KaBkaze MCHONB3YIOT I HApy>KHOTO
O3€JICHEHHs. HA UX POJMHE HEKOTOPBIE MX BUIbI MCHOJIB3YIOT IS IOJYYEHHUS
MAIIEBBIX TPOTYKTOB.

KJIACC CATrOBHUKOBDIE

T

CneBa HanpasBo: CaroBHUK 3aBUTOW, CaroBHUK OTBEPHYTLIW, 3aMuUA q)nopwqcxaﬂ
Makpo3aMus 0ObIKHOBEHHaS.

CneBa Hanpaso: ANOOH Cb&,ﬂOﬁHbM Heparo3saMmma MeKCUKaHCKadA wwgﬂgF@d
DOBEHUA MenKonunb4yaras, CTaHrepus.

Pucynok 4. — npeacrtaBurenu kinacca CaroBHUKOBBIE

Kaace I'mukroselie (Ginkgoopsida) K kimaccy oTHOCST 6 HCKOMTaeMBbIX POIOB
U OOUH COBpPEMEHHBIH pojA. B HacTosimee BpemMs 3TOT KJacC MNPEICTABICH
€IUHCTBCHHBIM  BHJOM — THUHKro aByinonactHeiM  (Ginkgo  biloba),
npouspactaromuM B Kurae u mmpoko KyiapTuBupyeMbiM B Snonun, Kpeimy, Ha
KaBkaze. D10 BpicOKME (70 30-40 M) CWIBHO BETBUCTBIE IepeBbs. JIMCThS Ha
JUTMHHOM Y€peIIKe, BEEPOBUAHBIE C TUXOTOMUYECKUM KUIKOBAHUEM, OMAIAIOIINE
Ha 3UMY



Pucynok 5. - 'MHKIO 1BYJIONIACTHBIN
Kunacce XBoiinbie (Pinopsida). BxitouaeT nBa noaknacca: noakinace Kopaantuas
(Cordaitidae) n monknacc XBotinbie (Pinidae).

Moakaacc Kopaautossie (Cordaitidae) J[anHwiii moakiacc oObeaUHSET
HCKoIaeMble pacTeHus. B kaMeHHOYTOJIbHOM TIepro/ie 3TU BhicOokue (710 30 METpOB)
JIEPEBbS C MPOCTHIMU Y3KUMH JUIMHHBIMHU (70 1 MeTpa) JuUCThIMHU 00pa30oBbIBAIN
oOmupHbie 3a0o10ueHHbIe Jeca. [lo aHaTOMHYECKOMY CTPOEHMIO CTEOJIsI OHHM
BEeChbMa Pa3HOOOpa3HbI, — OJIHM CXOJIHBI C CArOBHUKOBBIMH (TIpeo0IagaroT Kopa U
CepAIEBUHA), NIPYTHE — C XBOWHBIMU (MMEIOT XOPOIIO Pa3BUTYIO IPEBECUHY).
Ctpolbwmiibl pa3iesibHOIONbIC, COOpaHbl B BUJE KOJOCKOB, BBIXOISIIUX U3 Ma3yX
nuctheB. KopaauTel 1any Hauyaao TMHKTOBBIM M XBOWHBIM.
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Pucynox 6. - Ilonkmacc Kopnauntossie (Cordaitidae)
1 — obwuii 061Uk KOpOauma (pekoHcmpyxkyus), 2 — 6emesb ¢ COOPAHUAMU MUKPOCMPOOUNL08, 3 —
cobpanue MUKpocmpoounos, 4 — gppacmenm ocu ¢ 08yMs NA3YUHBIMU MUKPOCMPOOULAMU, 5 —
BEPXYUIKA MUKPOCHOPODUILA ¢ MUKpOCHOpaHeusmu, 6 — (pazmenm mezacmpobuna ¢ mpems
CEeMANOUKAMU HA YKOPOYEHHOM NA3VUHOM nobeze.

Hoaknacc XBoiinbie (Pinidae) HacuutsiBaet okono 700 BugoB (55 poios,
8 cemeicTB). DTO, II1aBHBIM 00pa3oM, JIEPEBbS, peKe KyCTapHUKU. JIUCThS UIIIO- U
yenryeBuaHbie. VriIoBUHbBIE JUCTHS (XBOSI) PacIoiiaratoTcs MO CHUPANIU, PExXe



MyTOBYaTO, OJMHOYHO HAa YJIMHEHHBIX MOOErax Wi COOpaHbl B IYYKH Ha
YKOPOYEHHBIX noOerax. YenryeBUIHbIE JIUCThS PACIOJIOKEHBI CYIIPOTUBHO.
PacreHus 0oqHOIOMHBIE, PEXKE ABYJIOMHBIE, MUKPO- U METACIIOPO(UILIBI OTAEICHBI
ApYT OT ApyTa U cOOpaHbl 0OBIYHO B KOMITAKTHBIE CTPOOMIIBI WIIH IIMILKU. My>KCKHE
CTpPOOMJIBI COCTOSIT W3 MHOTOYHUCIEHHBIX MHUKpocnopodusuioB. CemsizauaTku
pPacnoioKEeHbl OJJMHOYHO HA BEPXYIIKE YKOPOUEHHBIX OOEroB, WM OT OJHOIO A0
HECKOJIBKMX OTKPBITO JIEKAT HA CEMEHHBIX YENTYSIX JKEHCKUX LIUIIEK.
[IpencraButenu 3TOro Kjacca BCTPEYAIOTCS B Pa3sHOOOpPA3HBIX YCIOBHUSX, HO, B
OCHOBHOM, 3TO OOMTATEIU YMEPEHHOIO0 U YMEPEHHO XOJIOJAHOIO KIMMAaTa, THe
o0pa3yloT Jjeca Ha OrpoMHBIX IUomangsx. B Poccum nuko npouspacraior
npeacraBurenu Tpex cemencT: CocHoBble, Kumnapucossie n Tuccosble.

XBOUHbLIE AepeBbA
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Pucynok 7. - Ilogknacc XBoiiasie (Pinidae)



