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3amaga 7a00paTOPHBIX 3aHATHHA IO CHCTEMATHKE BBIC-
IIMX PACTEHUH — O3HAKOMIICHHE CTYJCHTOB C TAKCOHOMHU-
YeCKHM Pa3HOOOpa3ueM pacTUTEIHHOTO I1apCTBa HA OCHOBE
COBPEMEHHON CHCTEMBI B3IJISJIOB HA DBOJIIOIUIO BBICIINX
pacrenuid. /i u3ydeHUs: peKOMEHIYIOTCSl XapaKTepHbIe (TH-
TIOBBIC) PACTCHHUS, NAIOTCSI PA3bICHEHHS 110 TIOTOTOBKE 00h-
eKTOB K W3YUYCHHUIO M YKa3aHWs 110 UCCIEIOBAHUIO 0COOCH-
HOCTEeH MX BEreTaTHBHBIX W T'CHEPATHUBHBIX OPraHOB, MPEJ-
JIOXEH PSAJ] KOHTPOIBHBIX BOITPOCOB.
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BBenoeHue

Meroauueckre yKka3aHus K Ja00paTOPHBIM 3aHSATHSM 0 CUCTEMa-
THYECKOMY 0030pY BBICIIIHX, WITH COCYMCTHIX, PACTEHHUI TIPH3BAHBI T10-
MOYb CTYJICHTaM Pa300paThCs TCOPETHUYCCKHU U MPAKTHICSCKU B MaTepHa-
Jie Kypca IpH TOATOTOBKE K JTa00PaTOPHBIM 3aHATHAM U padoTe Ha HUX.

[Mopsimok Tem TabopaTOPHBIX 3aHATHH B METOJJMUECKHIX YKa3aHUSIX
BBICTPOCH Ha OCHOBE COBPEMEHHON CHCTEMBI B3IJISIOB Ha HBOJIOIUIO
BBICIIIMX PACTEHUH C TIO3UIIUH JTaHHBIX BPEMEHH UX TOSBIICHHS, YPOBHS
OpraHu3allvy, POACTBEHHBIX, WK (PUIOTEHETUYECKUX, CBsi3el. Bompo-
CBI BOJTIOITUH TTOKPHITOCEMEHHBIX, WM IIBETKOBBIX, PACTEHHI OpHEH-
TUPOBaHbI Ha cucTemy B3rsiAoB A. JI. Taxramksna. Pacnonoxxenue u
HaWMEHOBaHNE TaKCOHOB (OTIEIIOB, KJTACCOB U T. JI.) COCYIUCTBIX pac-
TEHUI B METOIMYECKUX yKa3aHUsIX cOOTBETCTBYET cucteme A. JI. Tax-
TaJpPKsIHA; Ha3BaHUs BUIOB BeiBepeHHI o C. K. Uepemanony.

Xox 1abopaTopHOTO 3aHATHS HATIPABJICH Ha IETATBHOE U3yUeHHE
MOp(}OJIOTUM BEreTaTHBHBIX M T'€HEPATHBHBIX OPTaHOB OJHOTO WIIH
HECKOJIbKUX THITWYHBIX MPEICTABUTEICH Pa3IMyHBIX TPYII CIIOpPO-
BBIX U CEMEHHBIX PACTCHHI C IIEIbI0 BHISIBICHUS M 3aKPETUICHUS Hau-
0oJiee BaXKHBIX U XapaKTePHBIX MPHU3HAKOB CTPOEHUS, 0COOCHHOCTEN
OHTOTEHE3a IPYMIIBI, OTPAYKAIONINX UX aJalTallid B CBSI3U C U3MEHe-
HUSMU OKPY>KAIOLIEH Cpeabl.

B xoHI1€ Ka3KI0M TEMBI, COCTOSIICH U3 HECKOJIBKUX 3aHSATHH, TaHBI
BOIIPOCHI [ CAMOKOHTPOJISI, KOTOPBIE MOT'YT OBITh UCIIOJIB30BAHBI CTY-
JICHTAMH IS IIOATOTOBKHU K MPOMEKYTOUHBIM 3a4€TaM F KOJUIOKBUYMY.

Bce nzyuaempie Ha 1a00paTOPHBIX 3aHITUSX OOBEKTHI 3aPHCOBBI-
BAaIOT B aJibOOMe. 3apHCOBKM BHEIIIHETO BUJA PACTCHUS U OTACIbHBIX
€ro YacTel BBITIONHSAIOTCS TOJTYMSITKAM KapaHJamoM (IOIMyCKaeTcs
WCTIOJIb30BaHKE IIBETHBIX KapaHAIICH, YTOObI MOMYCPKHYTh JCTAIH).
PucyHKu n0KHEI OBITH CHA0XKEHBI COOTBETCTBYIOITUMH 0003HAUCHUS-
MU U MTOSICHUTEIIBHBIM TEKCTOM (BHU3Y, ITO]] 3ar0JIOBKOM pUCyHKa). OH
JIOJDKEH OBITh KpaTKHM, HO B TO K€ BpeMs 0TOOpa)kaTh BCE Xapak-
TepHBIE 0COOEHHOCTH 00BbeKTa. CHCTEMAaTHIECKOE MOJIOKEHNE 00BEK-
Ta 3aMHUCHIBACTCS MO-TaThIHN, HA3BAaHUE CEMEICTRA U MOJTHOE HAa3BaHUE
BHJIa TPEOYET 00s3aTeIHLHOTO YKa3aHHSI aBTOPA.

B kauecTBe MOCTOSIHHOTO 1a00pPaTOpHOro 00OPYOBaHHS Ha BCEX
3aHATUSAX HCTOIB3YIOTCS CTEPEOCKONMUIECKH MHUKPOCKOTI, TTHHIIET,
MIpeTrapoBaIbHBIE UTJIbI, CKaJIbIIENb, TPEAMETHBIE U TIOKPOBHBIE CTEKIIA.



PacTreHus c npeo6/1aganuemM rametopura
(rarmiougHOM reHepanym) B )KU3HEHHOM LIUKJ/1e

Ilodyapcmeo npednobezo8ble apxe20HUANbHblE —
Procormobionta archegoniatae

Tema 1. Otgen MoxoBugHbie — Bryophyta

Pa6ora 1. Ileyuenounbie Mxu

Lenv: M3yunth MOPQOIOTO-aHATOMHYECKHE OCOOCHHOCTH Tra-
MeTo¢uTa u ciopoduta [leyeHOUHBIX MXOB Ha TIPUMEPE THITUIHOTO
MpeCTaBUTENS] MapIIaHIIUK MHOTO0OPa3HOM.

Mamepuanvl: SK3eMIUSIPBI TAJUIOMOB MYKCKHX H JKCHCKHX H C
BBIBOJIKOBBIMH KOP3WHKaMHU (KHUBbIC, 3a(UKCHpPOBaHHBIC, Tepbdap-
HBIE), TOCTOSIHHBIE MUKPOMpPENaparsl ¢ MOMEPEYHbIM Pa3pe3oM Tajl-
JIOMa, pa3pe3oM 4epe3 MYKCKYIO M KEHCKYIO MOJACTaBKH, MOJIOIBIM
CIIOPOTOHOM, TepOapuii, TaOIHUIIBL.

Ilpeocmasumens: Mapuianiuss MHorooOpasHasi  (Marhantia
polymorpha L.) — KOCMOTIONIMTHBIA BUJ, TPONU3PACTAIOIIUH B CBHIPBIX
MECTOOOHMTaHHSX, Ha CKalax, Ha TOXKapHIax, n30eras KOHKYPEHINH
C IPYTUMH PACTCHUSMHU.

Cucmemamuueckoe noinoscenue

Otnen MoxooOpasusie — Bryophyta

Knacc I[leyenounsie mMxu, win Mapinanuuoncuasl, — Hepati-
copsida, wiu Marchantiopsida

[Moaxmnacc Mapmanuuessie — Marchantiidae

[Mopsinox MapiianmeBsie — Marchantiales

CewmeiictBo Mapmanuuessie — Marchantiaceae

Xo0 pabomui

1. Ha repbapHoM u (DPUKCHPOBAHHOM MaTepuane pPacCMOTPETh
W 3apPUCOBATH BHEITHUN BU MYKCKHX U JKECHCKHX TaJIOMOB (cloe-
suwya), crioco0 BETBIICHHS TAJUIOMa U KIIKUA (OUXOmMOMUsL), 00P30-
BEHMPALHOCHb CTPOCHHUS, TIOJICTABKU (eamemaneuopopsl) MyKCKUe
U JKEHCKHE (HOXKKa, MHOTOJYYCBOW TUCK WJIM JIyYH), BBIBOIKOBBIC
KOP3WHKH Ha Pa3BUIIKE KUIIKU, UX POPMY, OHOCIOWHBIC OPIOIITHBIC
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YeIyiku (amgpueacmpuu) M OJTHOKIETOUHBIC pu30udbl (IPOCTHIC H
SI3BIYKOBBIC). BHEIIHUIT BU/I pacTeHHs CMOTPETH Ha pucC. 1.

Puc. 1. Mapwanyus mnoeoobpasnas (Marchantia polymorpha):
1 — pacmenue c scenckumu noocmagkamu, 2 — pacmenue
€ MYAHCCKUMU NOOCMABKaMU, 3 — nonepeunsili paspes
yepes uacmu croeguuyd, 4 — 6uo ycmvuya ceepxy

2. AHaTOMHYECKOe CTPOCHHME Tella MapUIaHlIU{d H3YyYuTh Ha
MUKpOTIpenapare Hil MPUTOTOBUTh CaMUM (CpPE3bl JENAl0T OT PYKU
OpHUTBOI1, TIOMeIIasi UX B BOJAY WM TIIMIEPUH 0€3 MpeABapUTEIbHOM
00paboTku M okpacku). Ha momepeyHoM cpese TajiioMa BbLICIHTH
BEPXHHUH SMHIEPMHUC C MPOCBEUUBAIOIIUMHUCI POMOMYECCKHMHU BO3-
JQYXOHOCHBIMH KaMepaMH € YCTbUIIAMH M aCCHMWJIATOPaMH, TIIy0xe
3aracarlMy TAPCHXUMY C MaCJISTHUCTBIMU TEIbLIAMH U CIIM3EBBIMH
XOJaMH, U HHYKHHUN STUACPMHC.

3. Ha mocTostHHBIX npenapaTax MY>KCKOH M KEHCKO TOJICTaBOK
(eamemaneuogopos) paccMOTpeTh OCOOCHHOCTU PACIIOJIOKCHHUS W
CTpOCHUsI rameTaHrueB. B antepuanodope OTMETUTh aHTEPHINAIb-
HYIO TIOJIOCTh C aHTEPUINSMH, BO3/yXOHOCHBIC KaMEpbl MEKIY aHTe-
PUIHATEHBIME TTOJIOCTSIMU, BBIBOJIKOBBIC KaHAIIbI, BHCIIHUN BH]| aH-
mepuous (OBaJbHAS MM IIAPOBHUIHAS POpMa) M €r0 COCTAaBHBIE YACTH
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(HOXKa, OJHOCIIOWHAs CTEHKA, CIIEPMATOTCHHAsl TKaHb WM 3pEJble
raMeThl — CIIEPMATO30H/Ibl), B apXETOHUO(POPE — IPYIITY apXeroHHU-
eB ¢ nepuanyuem (MOKPBIBANBLE, TPEACTABISIONIEE MTICHYAThIH Mell-
KOBUJIHBIN BBIPOCT), BHEIIHUH BUJ apxe2onus (konboBuaHas Gopma)
U ee COCTaBHbIC 4YacTH (OPIOLIKO, IIeHiKa ¢ KaHAJIOM, OJHOCIOHAs
CTEHKa, SHIIEKIeTKa, IPYIa BEreTATUBHBIX KJIETOK — OpIOLIHAS U
IIeiHasl KaHAIBIIEBbIC KIICTKH).

4. Ha moCTOSTHHOM Mpernapare U3y4uTh COCTaBHBIC YAaCTH KOPO-
00YKH (cnopocoHust): cnopareutl, HOXKa, cTona (eaycmopust), Koimna-
YOK (Karunmpa — OCTaTOK OpIOIIKAa apXeroHWs B BHUJIE OTOPOYKH),
NepUAHIIMI, CIIOPOTCHHAsl TKAHBb B HE3PEJIOM HJIH CIIOPBI M «IIPYIKHH-
Kn (91amepvl — KaNWIUIMIHAN) B CO3PEBILEM CIIOPaHTHH.

Pabomy oghopmums 6 anvbOom: IpenapaThl 3apUCOBATH, PUCYHKH
MOAIMHUCATb.

PaGora 2. 3esienbie, wiiu JlucrocredenbHbie, MXU

Llenv: coOCTaBUTHh TIpEACTaBIeHHE OO0 YpPOBHE HBOIIOIMOH-
HOW CTPYKTYpbl JIMCTOCTEOETBHBIX MXOB M H3Y4YHTh MOP(HOIOTo-
aHATOMHYECKHE 0COOCHHOCTH raMeToduTa U criopodura Ha IpuMepe
TUIUYHOTO nipescTaBuTens [lomuTpruxa 0OBIKHOBEHHOTO.

Mamepuanwl: S5K3eMIUTIPBI MY>KCKHE U JKEHCKHE (KUBBIC, 3a(UK-
CUpOBaHHBIE, TepOapHbIE); TOCTOSTHHBIE MUKPOIIPETIapaThl: pa3pessl
Yyepe3 BEPXYIIKY MY)KCKOTO M YKEHCKOTO IK3eMIUISIPOB C TaMeTaH-
THSIMH, CITIOPOTOH (KOPOOOUKY), cpe3 uepe3 «cTederby, pacrapeHHbIe
«JTUCTBSI» BEPXYIIKU TI00eTa; TaOIHIIbI.

Ilpeocmasumens: Ilonutpux oObIKHOBEHHBIN (Polytrichum com-
mune Hedw.) — BuU IeCOTYHIPOBOI 30HBI, BCTPEYAETCS B XBOIHBIX
Jiecax, Ha BRIpyOKax W rapsix, 4acTo JOMHHHUPYET Ha paHHUX CTaJIHsAX
3a001a4MBaHUA, MHOTIA TIPETISTCTBYS BOCCTAHOBIICHUIO Ha HUX Jieca;
TaK)Ke OOBIYEH Ha CHIPHIX JIyrax, Ha KOYKaX Ha OTKPBITHIX OOJOTaxX,
Ha BaJIC)KHUKE.

Cucmemamuueckoe nonoxceHue

Otnen MoxooOpasusie — Bryophyta

Kitace bpuornicunsl, wimm JlucrocteOenbHble MXU — Bryopsida,
Musci

[Moaxmnacc bpuessle, nmu bpunnsr (JImcrocTeOenbHBIE MXH) —
Bryidae



[opsnox [Tonmutpuxossie, byprie mxu — Polytrichales, Bryales
CewmeiictBo lonutpuxoBsie — Polytrichaceae

Xo0 pabomut

1. Ha repbapHoM u (PUKCHPOBaHHOM MaTepHaie pacCMOTPETh
BHEIIIHEE CTPOCHUE MY)KCKHUX M KEHCKUX (CO CIIOPOTOHHEM) DK3EM-
wisapoB [lonuTpuxa oOBIKHOBEHHOTO: «cTeOenby (KayauHuil), TICTO-
pacrosoxeHue, PopMy «IUCTbeBY ((hun10u008) HU30BBIX, CPETHUX U
BEPXYLICYHBIX, KOPHEBULIE C PU30UAaMH; OTMETUTH OTIUYUE BEPXY-
LIEK MY>KCKHX M JKEHCKHX JK3eMIUIIPOB; OOLIMH BUJ CHOPOSOHA —
HOXKa, KopoOouka, anoduza (paclmpeHHas 4acTh HOXKKH), KpbILIEeY-
Ka ¥ KOJMAa40K — Kanunmpa (pa3pociiascsi CTEHKa apXeTOHHUs).

2. AHaTOMHYECKOE CTpPOCHHUE «CTeOs» (kayiunus) U3ydUTh Ha
MHKpOIIpenapare Wid CaMHM TMPHUTOTOBHUTH IONEPEYHBbIH Cpe3 B €ro
CpenHel 4acTu, OTCTyNast OT BepIIUHbI Ha 1-2 cM. [y mpocBeTieHus
CPE30B HX CJIeAyeT IOMECTUTh B TIMLEPHH MM PACTBOP €KOTO KaIus
(oxomo 40 %). OT™MeTUTh B LEHTpPEe KOHLUEHTPUUYECKUH MPOBOISAIINN
MYYOK, COCTOSIILIMA M3 BBITAHYTBIX KJIETOK, CXOAHBIX C TpaxeuaaMH
— «KCUJIEMa» W CHUTOBHUAHBIMHU TpyOKamMu — «(hiodma», MEXIY KO-
TOPBIMU HaXOISATCS HECKOJIBKO PSIIOB MEJKHX TOHKOCTEHHBIX TapeH-
XMMHBIX KJIETOK KPaxMaJOHOCHOTO BJarajviia; KOpy BHYTPEHHIOIO C
JIMCTOBBIMH CJIEJAMHU B BUJIE MEJIKHX IPOBOSIIMX ITyYKOB, MAYIIHX OT
«CTEOISH K «IUCTBSIM», © KOPY BHEIIHIOI0, OJHOCIOMHBIN STIHIEPMUC.

3. Ha monepeuHbIX cpe3ax pacrnapeHHOTO «IMCTa» (TOIydaroT
ITyTEM 32)KaThsl BEPXYIIKHU CTeOIs MEKAY IBYMS IIOJIOBUHKAMH CEpP/I-
LEBUHBI OYy3WHBI) YBHIETH KJIETKHU-aCCUMUISATOPBI, MEXaHHYECKYIO
TKaHb U c1a00 pa3BUTHIC TPOBOASALINE JIEMEHTBI, TIOKPOBHYIO TKaHb.

4. Ha mocTOsIHHOM IpernapaTe BEPXYLIKH MY)KCKOTO K3eMILIS-
pa — BOKpYT anekca (KOHyC HapacTaHus) cOOpaHHe aHTepHIUEB, 3a-
LIMTHBIE CTEPUIIbHBIE HUTH (napaghu3vl), MOKPOBHBIE JHCThS (nepe-
Xeyuil); BEpXYIIKHU KEHCKOTO 9K3eMIUISIpa — COOpaHUe apXETOHUEB C
STMLEKIeTKAMH, TTapaQu3bl, IepeXeLui.

5. Ha mocrosHHOM mpenapare MU3y4uTb BHYTPEHHEE CTPOCHHUE
YPHOYKH CIOPOTOHMSI: OTMETHTH KO.IOHKY (TSDK BOIOMPOBOJSIINX
KIIETOK), onughpazmy (TOHKas IEPEropoKa, 3aKpbIBAIOLIasi yPHOUKY),
nepucmom (psia 3yOUMKOB B BHJE KOJIbIIA), CIIOPAHTHI CO CIIOpaMH
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(apxecniopuanbHBIMU KJIETKaMH), mpabexyivl (XI0po(uIIoHOCHBIC
HUTH, TTO/IBEIINBAIOIINE CTIOPAHTHI K CTCHKE YPHOUKH).
Pazo0pate nukn pazButust [lonmuTprxa oOOBIKHOBEHHOTO, BBIIC-
JIUB CTaJIMH MOJIOBOTO (1) U clTOpO(UTHOTO (211) MOKOJICHUH.
Pabomy ogopmums 6 anvbom: Bce MpenapaTbl 3apUCOBATh, PH-
CYHKH moamnucartb. [[ns oGnerdyeHuss mpouYTeHUs] MpemnapaTtoB PyKo-
BOJICTBOBAaThCH puC. 2, 3.

Puc. 2. [lorumpux obvikrogennwiii (Polytrichum commune):

A — eamemocgpumul (My2HcCKOU U OOUH U3 HCEHCKUX — CO CHOPOSOHOM),;
b — nonepeunuiii paspez cmebns, B— obwuti 610 u nonepeunviii pazpes
«aucmay; 1 — puzouowl, 2 — nooicka, 3 — kopobouxa ¢ koanaukom (2, 3 —
cnopozon), 4 — nucmogot cied, 5 — euanodepma, 6 — ckiepooepma, 7 —
napeuxuma, 8§ — Kiemxu, eblnoansiowue Qyukyuro aosmel, 9 — Kiemxu,
sblnoHsIowue Gynxkyuro kcuiemol, 10 — accumuisyuonnvle niaCmuHKY,
11 — nposoodswuti nyuox



Puc. 3. Penpodyxmusnoie opeanvt notumpuxa obvikHogennozo (Polytrichum
commune): A — npooonbHbIIL pazpes 8ePXYUIKU JCEHCKO20 2amemoduma,
b — npodonvruiii paszpes eepxyuiku mysxcckozo eamemoguma, B — obwuii
6UO U NPOOOILHDIL pa3pes KOpoOouKU cnopoeona,; 1 — apxeconul,

2 — suyexnemka, 3 — napaghuza, 4 — anmepuduil, 5 — cnepmamo3ouovl,
6 — Hooicka, 7 — wetika, 8§ — cmenka yprouxu, 9 — cnopaneuti, 10 — ko-
nouka, 11 — snugppaema, 12 — kpouwmeuxa, 13 — nepucmom, 14 — cnopul

Padora 3. BunoBoe pa3Hoodpa3ne MOX000pa3HbIX pacTeHUI

1]ens: O3HAKOMUTBCSI C BUJOBBIM Pa3HOOOpa3ueM MOX000pas-
HBIX PaCTEHU.

Mamepuanwvl: BUIOBOE pa3HOOOpa3ne MXOB (KUBBIC PACTCHUS,
repbapuii), onpeIeIuTeIH .

Xo0 pabomot
1. ITo repOapHBIM MM KUBBIM 00pa3iiaM MO3HAKOMHUTBCS C Hau-
0oJiee pacIpOCTPaHEHHBIMH, SKOJIOTHUSCKH U (PUTOLIEHOTHYECKH 3HA-
YUMBIMUA BUJAaMH MXOB: KoHoIedanym kouuueckuit (Conocephalum
conicum (L.) Dumort.); charn mareinanckuit (Sphagnum magellani-
cum Brid.), carn orronsipennsiii (S. squarrosum Crome.); THIOKO-
9



muit Onectsinwii (Hylocomium splendens (Hedw.) Bryol. eur.), aukpan
METHOBUIHBIN (Dicranum scoparium Hedw.), knnmanuii [peBOBUTHBIH
(Climacium dendroides (Hedw.) Web. Et Morh), mnaruoMamym octpo-
koHeuHsbli (Plagiomnium cuspidatum (Hedw.) T. J. Kop.), muieBpo3uii
[pe6epa (Pleurozium schreberi (Brid.) Mitt.), ntwmii rpedeHYaThIN
(Ptilium crista-castrensis (Hedw.) de Not.) u ip.

[Tpu pabote ¢ pacTeHUSIMH OOpPaTUTh BHUMAaHUE HA PsJI OCHOB-
HBIX TIPU3HAKOB, KaK: BHICOTA «CTEOJIsH» U €r0 BETBICHHE, XKH3HCHHAS
bopma; popMa 1 BeTHUHHA «JTUCTHEBY, UX OKPACKa, XapaKTep KUIKO-
BaHMs1; JUTMHA HOXKKH CIIOPOTOHA U €€ OKpacKa, MOJIOKEHUE Ha rodere
(Bepxy1iedHoe, OOKOBOE), HATMYHE MM OTCYTCTBHE KAJHIITPBI H €€
0COOCHHOCTH, MEPUCTOM — €r0 CTPOCHHUE, pa3Mephl, OKpacka. BbI-
nUcaTh Ha3BaHHs HE MEHEe 5 BUJIOB C 3apPUCOBKOW M YKa3aTh JJIsl HUX
pas3Iyms.

2. [IpuoOpectn HaBBIKK pabOTHI ONPEACTUTENSIMU OPHOQIIOPHL.
CaMOCTOSATENIbHO OIpeAeIuTh 2—3 BUAa. 3apucoBaTh raMeTouT H
«JTHCTOYCKY.

Bonpocbl 045 camokoHmpos

1. Kakue 4epThl CTpOCHHS U OCOOCHHOCTH JKM3HEHHOTO ITUKIIA
MOX000pa3HBIX CBUIETEIHCTBYIOT 00 X (PMIIOTCHETHUECKOM POACTBE
C BOJIOPOCTISIMHU?

2. [Touemy Moxoo0Opa3HbIE pacCMaTPHUBAIOTCS Kak 000CO0IeHHAS
(crerast) BETBb 9BOJIOIMN BBICIINX PACTCHUNA?

3. Kak »BOIFOIIMOHAPOBAIT TAMETO(UT MOXOOOPA3HBIX B CBS3H C
MIPHUCIIOCOOJIEHUEM HX K JKU3HH B HA3€MHBIX YCIOBUSIX?

4. KakoB KU3HEHHBIH [IUKI MXOB M COOTHOIIIEHHE Tarutodassl U
nutiodassl B HeM?

5. Ha kakux mpu3HaKax OCHOBaHAa KilaccH(HKAIs MOX0ooOpas-
HBIX PaCTCHHI?

10



PacTreHus c npeo61asanuemM cnopodpura
(AMIUIOMJHOM reHepali) B })KUSHEHHOM LIMKJIe

Ilodyapcmeo [lobezosble apxe2o0HUANIbHbIE —
Cormobionta archegoniatae

Tema 2. N'pynna otaenoB lNanopoTHUKoobpa3Hble —
Polypodiophytina

Padora 1. Otnen IlnaynoBuanbie

L]env: cocTaBUTh MpelCTaBICHHE 00 YpOBHE DBOIIOIUOHHON
CTPYKTYPBI paBHO- H Pa3HOCIIOPOBBIX IJIAYHOB, 0COOCHHOCTSIX CTPO-
eHHs UX cropoduTa U raMeTo(uTa B CBSI3U C KOHKPETHBIMH yCIIO-
BUSIMU CPE/Ibl.

Mamepuanvl: dK3eMIUISIPHl  TIAYHOBUAHBIX ((PUKCHPOBAaHHEIE,
repOapHbIe); MOCTOSTHHBIE MHKpOIpenapaTsl pPOJIOJIBHBIX CPE30B
CIIOPOHOCHBIX KOJIOCKOB, TIOTIEPEYHBIX CPE30B CTEOIICH, TaOIHIIBI.

Ilpeocmasumenu: paBHOCHIOPOBBIE — TUTayH OyJIaBOBUIHBIN
(Lycopodium clavatum) — 0OopeanbHbId BUJ, OOMTATE]Ib XBOWHBIX
JISCOB, M Pa3HOCIIOPOBBIC — CeJIarMHe 1A cearoBuanas (Selaginella
selaginoides) — obuTaTeb TPOIMUIESCKHUX JIECOB.

Cucmemamuueckoe nonoscenue

Otnen [InaynoBunusie — Lycopodiophyta, wiu Lycophyta

1. Kitace [1nmaynoBeie — Lycopodiopsida

[opsox ITnaynoseie — Lycopodiales

CewmetictBo [TnanoBsie — Lycopodiaceae Beauv. ex Mirb.

[Tnayn 6ynaBoBuaHbI — Lycopodium clavatum L.

2. Knacc IlonymnukoBeie — Isoétopsida

[opsnox CensirunennoBsie — Selaginellales

CemetictBo CensiruneruioBbie — Selaginaceae Willk.

Cenaruneiia cenarosugHas — Selaginella selaginoides (L.)
C. Mart.

Xo0 pabomot
1. TTo repGapHbIM 00pasiiaMm pa3o0parh MOP(POIOTrHUECKUE MTPH-
3HaKu crnopouTa M3ydaeMbIX MpejcTaBuTeneil. PaccmoTpeTs u 3a-

PUCOBATH: TUIIBL H06eFOB, c1oco0 BETBJICHUS BereTaTUBHBIX OpraHoB
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(HepaBHast AUXOTOMHUS), (POPMY U PACIIOIOKEHUE JTUCTHEB (CITUPAITh-
HOE€; YETBIPEXPSTHOC — Yy CEIIATHHEIUT CO CTEIFOIIUMUCS Io0eramMmu
Y MPU3HAKAMU AHU30G)ULIUL), CTIOPOHOCHBIE KOJIOCKU (cmpoobuvl),
JUXOTOMUYECKH BETBAIIMECS KOPHU (TIPUAATOYHBIC KOPHU C KOpPHE-
HoclaMu (puzogopamu) y CENSTUHEIIbI). BHEITHMI BUA pacTeHUA
MIpeJICTaBlIEeH Ha puc. 4 u 5.

2. OTnenuB NUCT (MUKPOGUAL), PACCMOTPETH €r0 MPH MOMOILIU
CTEPEOCKOMUYECKOTO MHKpOCcKoma. OTMETUTh, YTO Yy IUIayHa JH-
CTOBasl IUIACTMHKA JIMHEWHAs, 3aKaHYUBACTCS JIMHHBIM BOJOCKOM,
B LICHTPE HEBETBSILASACS KUJIKA; Y CEJSITUHEIUIBI JIUCThSI UMEIOT He-
CKOJIBKO pacIIMpPEeHHOE MOIYIIKOBUIHOE OCHOBAHUE, HA BEpXHEH CTO-
POHE KOTOPOT'O HAaXOJUTCS SA3bIYOK (iueyna).

3. Ha mocTossHHOM MHKpoIpenapare MmpoaoibHOTO cpe3a pac-
CMOTPETh CTPOEHUE CTPOOWIIA PaBHO- M Pa3HOCIOPOBBIX IUIAYHOB.
OTMETHTB OCh KOJIOCKA, CIIOPO(MUILIBI, U30CTIOPAHTUU (MUKPO- U Me-
racropaHTUi — B CIIy4ae CEJISTUHEIIbI) Ha HOXKKAaX.

4. 3 3acnupTOBaHHOrO CTPOOMIIA TUTayHa OyJIaBOBUIHOTO OT-
JICJIUTH OJIMH CIIOPO(HILT CO CIIOPAHTUEM U PACCMOTPETH 0] MUKPO-
CKOIIOM, OTMETUB OTJIMYUS B CPABHEHUH C BETETATUBHBIM JIUCTOM IO
(hopMme (TpeyroJibHbIN, C paCIIMPEHHBIM OCHOBAHUEM, 3a0CTPEHHBIM U
3arHYTHIM K BEpXY KOHIIOM) U CTPYKTYpe (UCIIyeBHIHBIN), KOTOPHIH
HECET Ha BEPXHEN CTOPOHE NMOYKOBUJHBINA CHOPAHTMH Ha KOPOTKOW
HOXKKE.

5. 3yunts criophl miayHa: pa3gaBuB CIOPaHTUN HA TPEAMETHOM
CTOJIE, PACCMOTPETH MO CTEPECKOIUYECKUM MUKPOCKOIIOM, OTMETHUB,
YTO BCE CIIOPBI MEJIKUE, OJTUHAKOBBIC, TETPAdAPUISCKOM (HOPMBI.

6. Ha mocTosiHHBIX MHKpOIpenapaTtax U3y4uTh aHATOMUYECKOE
CTPOCHHE MOMEePEUHOT0 cpe3a B3pOCioro credst 00bekToB. Js mia-
yHa OYJaBOBHHOTO OTMETHUTh: SMHUICPMHC, MOIIHYIO TEPBUYHYIO
KOpY U3 nepu)epuiiHbIX U BHYTPESHHHUX TOJCTOCTEHHBIX KJIETOK (Me-
XaHMYECKasl TKaHb) U 30HY TOHKOCTCHHBIX KJIETOK MApEHXHUMBI C JTH-
CTOBBIMH cjielaMu (ITyYKH MPOBOJSIICH TKaHU), B CEpPEeUHE CTEOIs
TUIl CTENbl — njaexmocmens (MEePEIUIeTAIOMNECS TIKU KCHIIEMEI,
(hb1105Ma, TOHKOCTEHHBIH TEPUIMKI, SHIOJCPMa, OTPAHHMYUBAIOIINE
LEHTPAIbHBIN [UIUHIP OT KOPBI); Y CENATUHEIIBI — OJHOCIOMHBIN
SMUICPMHUC, HE UMEIOIIUN YCTHUIL, IepU(EPUUECKYIO 30HY KOPHI (Me-
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XaHWYECKasl TKaHb) C JIUCTOBBIMH ClieaMu (THIa aM(pUKPUOaTbHBIX
MIyYKOB), BHYTPEHHIOI0 KOPY M3 KIJIETOK MapeHXUMBbI, BO3AYXOHOC-
HYIO TIOJIOCTh C TIOABEUICHHOW Ha TPaOeKyJIAPHBIX HUTAX (dHIAOAEP-
Ma) CTeNoN — npomocmenuyeckuli NEHTPATBHBIN TUIHHID (K3apX-
Hasi KcuiieMa, (pJio3Ma, TIepUITUKI).

7. OTMETUTH 0COOEHHOCTH CTPOCHUS FaMeTO()UTOB — 3apOCTKOB
(o Tabnwuiam).

8. Ilo3HaKOMHTBCS C BHIOBBIM Pa3HOOOpa3MeM IUIAYHOB IO
repbapHbIM MatepuanaM. OTMETUTh OTIMYUTEIbHBIE OCOOCHHOCTH.
Hanpumep, oTcyTcTBHE KOJOCKOB M pa3MEIEHHE CIIOPaHTHUEB Ha
JMCTBhSIX KOHLIOB BeTBeH y rutayHa-Oapanua (Huperzium selago (L.)
Bernh. Ex Schrank & C. Mart.). BrissBneHabie Mophoiornyeckue
MIPU3HAKY 3aIHUCATh.

Pabomy oghopmums 6 anvbom: Bce mpenaparbl 3apucoBaTh, pu-
CYHKH IOJIITUCATD.

Puc. 4. I[Inayn 6yrasosuonwiii (Lycopodium clavatum):
A — obwuii 6uo, b — aucmus, B — cnopoguin co cnopaneusmu,
I"'— cnopeut
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Puc. 5. Cenacunenna cenazosuonas (Selaginella selaginoides):
A — obwuii 6uo, 5 — cnoponocuwiil konocok; 1 — muxpocnopoghuin
€ MUKpOCnOpanauem, 2 — me2acnopoQuil ¢ Me2acnopHaneueM,
3 — a3zviuok

Pa6ora 2. OTnen XBoueBuaHbIE

Lens: 03HAKOMHUTBCS C MOP(OIIOTO-aHATOMUYECKUMH OCOOCH-
HOCTSIMH O€CITOJIOTO U TTOJIOBOT'O TIOKOJICHHS XBOIIEH.

Mamepuanwi: Tepbapwmii ipeficTaBUTENCH pojaa, 3adUKCHPOBAH-
HBIE CIIOPOHOCHBIE KOJIOCKH, CTIOPHI U 3aPOCTKH, TOCTOSTHHBIE MUKPO-
Iperaparsl IPOJI0IBHOTO Cpe3a CTPOOHIIa, TIOIIEPEYHOro cpe3a CTe-
OJIs1 ¥ KOPHEBUINA HA YPOBHE MEKI0Y3IHS, TaOIHIIBI.

Ilpeocmasumenu: XBoIl 3uUMyIOMi (Equisetum hiemale L.),
x. necHoit (E. sylvaticum L.), moneBoii (E. arvense L.), X. IpUpPEUHBIH
(E. fluviatile L.).

Cucmemamuueckoe nonoxyceHue

Otnen XBomeBuaHble, Wi UneHucreie — Equisetophyta, vnu
Sphynophyta

Kiacc XBomiessle — Equisetopsida

[Nopsinox XBomieBbie — Equisetalis

CemetiicTBo XBomeBblie — Equisetaceae Rich. ex CD.
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Xo0 pabomot

1. o repOapubIM 0Opa3ziiam pa3odpaTh OOIIHi TIaH U 0COOEHHO-
CTH BHEIITHETO BHJa copo(duTa IpeyIoKeHHBIX BUIOB XBomIel. Pac-
CMOTPETh U 3apPHUCOBATH THITHI TOOETOB (MOHOMOPDHYIE, OUuMOpPHbIE),
UX WICHUCTOCTB, 00PO3A4aTOCTh (PEOPUCTOCTD) YICHUKOB, MPEICTAB-
JSIFOIMX YepeJOBaHne PEOPBIIEK H JIOKOMHOK; MyTOBYaTOCTh OOKO-
BBIX BETBEH, MPOPBIBAIOIIIX B OCHOBAHUHU TPyOUaTOE BIIAraITUIE CPOC-
IMUXCS JIUCTHEB, IOJIBIC MEXKI0Y3JIUA WU 3allOJITHCHHBIC TKAHBIO Y3JIbI;
pa3mep, uncio, Gopmy (IIUIOBHIHBIE, IAHIIETOBUAHBIE, TYIIbIC U T. 11.),
OKpPAaCKy IUIEHYATBIX JINCThEB — «3yOLIOBY» Y PA3HBIX BUJIOB; KOPHEBH-
1Ie C MPUAATOYHBIMH KOPHAMH U KiTyOHsIMH, (hopMy Kosocka. Ha npu-
Mepe XBOIla MOJIEBOIO COCTABUTH OMMCAHKWE PACTCHUSI, PYKOBOJICTBY-
sICh OOIIIEH CXeMOH, 3apruCcoBaTh BHEITHUN BUIL.

2. Ha mocTosTHHOM MUKpOTIpernapare MorepeyHoro cpe3a Mex10-
Y3JIUSI PACCMOTPETh M 3apHCOBATH OJJHOCIOHHBIN STIMAEPMUC C YCTHHU-
[IaMH, KOPY CO CKJICPEHXMMOW M aCCHUMHJISLIMOHHON TKaHbIO, 8ai-
aexyasapuvle (102#cOUHOUHbIe) KaHAIbl — BO3JYXOHOCHBIE TOJIOCTH
KOPBIL; apmocmensb ¢ KOJIbLIOM MEITKUX U30JIMPOBAHHBIX KOJIaTepalib-
HBIX TYYKOB, JHIIOJEPMY, LEHTPaIbHYIO BO3JIYXOHOCHYIO TOJOCTbH
B IIEHTPE CTEIH — pa3pylieHHas cepianeBruHa. OTIENbHO MMOKa3aTh
CTPOCHHE MPOBOJAIIETO IydKa — (IOIMY, KAPUHALLHYIO TIOIOCTb
KCHJIEMBI, TTApEHXUMY (CXEeMaTH4HO).

3. Ha ¢ukcupoBaHHOM MaTepuase ¥ MUKpOIpenapaTe mpoaoiib-
HOTO cpe3a pazo0parh OOIIMI [JIaH CTPOCHUS CTPOOMIIa — OCh, MY-
TOBKH CHOpPAH2UOGOpo6 B BUJIE MECTUYTOIBHBIX IIUTKOB HA HOXKKE,
YAJIMHCHHBIC CIIOPAaHTUH.

4. IlpuroroBuTk npenapat crnop. st 3Toro HyHO 3aCyLIEHHbIM
KOJIOCKOM TIOCTYYaTh II0 NMPEAMETHOMY CTEKJIy TaK, YTOOBI BBICHI-
MaJIOCh HEMHOTO CIIOp, HE HAKPBIBasi IIOKPOBHBIM CTEKJIOM U HE JI0-
0aBJsisl BOJBI, PACCMOTPETh MO CTEPECKOMMYECKHMM MUKPOCKOIIOM.
OTMeTHUTh HAJIMYKE y CIOp TPEXCIOWHON 00004k — nepuna (Ha-
PYKHAs U3 IByX CITUPAIICBUJIHBIX JICHT — 2anmep), dK3una U UHMuHA.
Ecnm yBna>xHHTH CIIOpBI, CII€rkKa MOJBIIIAaB HA HUX, U BHOBb paccMo-
TPETh TOJI MUKPOCKOIIOM, MO>KHO Ha0JIFOIaTh paCKpy4YHBaHHE dJaTep
o[ ieficTBUEM Bard. 3apucoBath JABE-TPH CIOPHI.

5. BBIACHUTH OCOOCHHOCTH CTPOSHUSI raMeTO(PHUTA-3aPOCTKA Ha
(uKcpoBaHHOM MaTepuale u TabnuiaM. PaccMoTpeTs 1 3aprcoBath
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(hopMy 3apOCTKOB (000ETIONBIX, MYKCKUX, KEHCKHX ), TETEPOTAILTU3M
(mo pasmepam, opMe U KOJUYECTBY JIOMACTECH-BETBEH, PACIOI0KE-
HuUIo raMeTanrueB). COCTaBUTh CXEMY JKU3HEHHOTO 1IHUKIIA.

Pabomy ogpopmums 6 anvbom: Bce Npemaparsl 3apucoBarth, pu-
CYHKH nojiucath. [{ist o0neryenus uydeHust 00beKTa pyKOBOJICTBO-
BaThCs pHUC. 6.

Puc. 6. Xeow nonesoui (Equisetum arvense).

A — enewnuil 6ud: 1 — cnopoHnochwill nobee, 2 — gecemamushwiil nooee,
3, 4 — cnopaneuogopot; 5, 6 — cnopul ¢ 3a8ePHYMbIMU U PA3EEPHYMbLMU
eanmepamu,; b — cxema anamomuueckoeo cmpoenus cmeons: 3m — 3nu-
depma, ac. m. — ACCUMUTAYUOHHASL MKAHb, M. M. — MeXAHUYECKdsl MKAHb,
n. K. — NOJIOCMb KOPbl, N. 0. — NPOBOOAWUL NYHOK, N. C. — NOJOCHb Cepo-

yesunvl; B — cxema npoxosrcoenus nyukoe 6 cmebne, I'— eamemoghum:

1, 4 — sHewnuil 6u0 u camemoghum ¢ 3apooviuLem
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Padora 3. Otnes llanopoTHUKOBHU/IHBIE

Llenv: Ha mpUMepe TUIHMYHOTO IMpeAcTaBuTesst [1oMUmoamueBbx
O3HAKOMUTBCS ¢ MOP(OIIOTr0-aHATOMUISCKUMU OCOOCHHOCTSIMHU Oec-
TI0JIOTO ¥ MOJIOBOT'O MOKOJICHUS! PABHOCHIOPOBBIX MTAOPOTHUKOB.

Mamepuanvt: TepOapuil pa3HbIX BUIOB, PUKCHPOBAHHBIE KyCOY-
KM Baiiul ¢ COpUSIMHU (COpycaMu), 3aPOCTKH € IOBEHHWJIBHBIMH ITPOPOCT-
KaMH, TOCTOSIHHbIE MHUKPOIIpEnapaThl CPE30B Baiil ¢ copueM, Iorie-
PEYHOTO M MPOJIOIBHOTO CPE30B KOPHEBHUINA, TAOIHUIIBI.

Ilpeocmasumens: 1llutoBHUK MYyxckou (Dryopteris filix-mas
(L.) Schott) — BuJI ¢ eBpoa3naTCKUM pacnpoCTpaHEHUEM, THITMIHBIN
obuTaTesb XBOWHBIX M CMEIIAHHBIX JIECOB.

Cucmemamuueckoe noinosicenue

Ortnen [ManopotaukoBuanabie — Pteridophyta, wim Polypodiophyta

Knacc ITonunonuessie — Polypodiopsida

[Togknacc Ilonunoauessie, uiu HacTosimue NanopoTHUKA —
Polypodiidae

opsinok [Monunonuessie — Polypodiales

CemetictBo Jlpuonrepucosie — Dryopteridaceae Ching.

Xo0 pabomut

1. Ha repGapHoM 00pasiie pacCMOTPETh:

a) BHEUIHWH BWJ MarOpPOTHHKA: B3POCIbIE KPYIHBIC JUCTHS —
MakpoUILIBI (6atiu), BBIXOASAIINE MTyYKOM U3 BEPXHEH 4acTh KOpHe-
BHUIIIa U MOJIOJIbIC Baiil, 3aKPyUCHHBIC B «YJIUTKY», KOCO HalpaBIICH-
HOE OJIOYKEHNE KOPHEBHILA, OT KOTOPOT'O OTXO/ST IEPBUYHBIE KOPHH
¢ OOKOBEIM ITOJIOKEHHEM;

0) mojpoOHO pa3o0paTh CTpPOEHHE Baim — mpogocnopopu-
na (GyHKIMU POTOCHMHTE3a M CIIOPOHOLICHUS): ee pa3mep, hopMmy B
OYEepTaHUH, CTPYKTYPHBIC YaCTH — JIMCTOBAS TUIACTHHKA M YEPEILIOK,
JUIMHY YepeliKa, HaJTMuue PaclIipeHHOro OCHOBAaHMS yepeika (gu-
J10nou0a) U CyXOBaThIX KOPUUHEBBIX YEIIyeK B OCHOBAHHMHU YepellKa
(pyAMMEHTapHBIC JTHCThsI), ICHTPAILHYIO YaCTh JJMCTOBOMU IIACTUHKH
Kak MpOJIOJKEHHE Yepellka (paxuc), TUI BETBIEHUS paxuca (JBax-
JIbl IEPUCTBIE ), OOKOBBIE JIOJIK IEPBOTO M BTOPOTO MOPSIIKOB (nepus u
nepwliuKi), COOTHOLICHUE JTMHBI HUOKHUX CETMEHTOB, XapakTep pac-
TIOJIOXKEHUST COOpaHue CIIOpaHTHUEB (copycog) Ha Balie (tamuHamHblll
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THII — Ha HWKHEH CTOPOHE BJOJIb OOKOBBIX JKUJIOK), HAIMYUE TO-
KpBIBAIbIA (UHOY3UYMA).

2. Ha ¢ukcupoBaHHBIX Ipenaparax u3y4uuTh:

a) opraHbl CIIOPOHOLICHUS — TIpernapar 4yepe3 paspe3 copyca
(BepxHuil smuaepmuc, HemuddepeHInpoBaHHbIH Me30(pWILT JHU-
CTa, HIKHHUI SIUIEPMHUC, BBIITYKIIOE JIOXKE (peyenmaxyne), KOTOpoe
COEAMHEHO C MIayeHmoll, CIIOpaHTUU Pa3HoOro pazMepa, UHIY3HyM);
B CTPOCHHUH CIIOPAHTHUSI — €ro CTEHKY, COCTOSIIYIO M3 TPYIIIBI TOJI-
CTOCTEHHBIX KJIETOK (Mexanuueckoe Ko1bly0) U TOHKOCTEHHBIX KIETOK
(ycmbe) v HOXKKY;

0) crpoeHue rameToduTa (3apocmra, npomaiiuyma) — IIacTUH-
YaThIi TAJUIOM JI0 4 MM B IOTIEPEYHHKE, OTCYTCTBUE T hepeHIaInN
Ha BETCTaTUBHBIC OPTaHbl, HATMYHE PH30HMIOB, OJIHOIOMHOCTD ILIa-
CTUHKH, TaMETaHT WU (aHTEPUINH — Ha HU)KHEW MOBEPXHOCTH BOJIU3H
PH30HIOB, aPXETOHHU — HAa BEPXHEM KOHIIC Y BBIEMKH);

B) BHEUIHUI BHJ MOJIOJIOTO CHOPO(HUTa — HAIUYUE 3aPO/IbIIIIe-
BOTO JIUCTOYKA ((popMa, XapaKTep >KUIKOBAaHHS M BETBIICHHUS) U KO-
pelika, IpUCOCKH (eaycmopuu);

I) CXeMy BHYTPCHHErO CTPOCHHS KOPHEBHMIIA: SIHICPMHUC,
KOpa HapyKHas ¢ MEXaHHMYSCKHMMH O3JEMEHTaMU W BHYTPCHHSIS,
KOHIIGHTPUYECKUE MPOBOJSIINE MyYKH cTeOseBbie (2—3, KpyIHbIe,
BBHITSIHYTOW (DOPMBI) B LIEHTPE CTEOJIsI, C ONOSCHIBAIOIICH UX B BH/C
MOJIKOBBI MEXaHMYECKOW TKaHbIO (00pa3oBaHa TOJCTOCTCHHBIMHU
MEJIKUMH KJIETKaMU KOPHYHEBOTO LIBETA), M JINCTOBBIC (MHOTOYHC-
JICHHBIE MEJIKHE, OeCTopsI0YHO pa3bpocaHHble) Ha nepudepun; B
Ka&KIOM Iy4YKe — B LIEHTPE Memaxcuiema u3 Tpaxen ] (OKpameHsl
B KPAaCHOBATO-XKEJTHIH I[BET) C MPOCIONKAMU MEJIKUX KJIETOK Jpe-
BECHHHOW NapeHXUMBI, CHAPYKH h109Ma U3 HECKOJIBKUX PSIOB J0-
BOJIHO KPYITHBIX CUTOBHUJIHBIX TPYOOK, MOJBIX BHYTPH (OKpaIieHbI
B CHHE-3€JICHBI I[BET), Ha nepuepruu KOJIbLO NEPUIIMKIIA U KOJIBIIO
9H/I0ACPMBI (CXeMa).

3. Pa3oOparh mUKI pa3BUTHS IIUTOBHUKA MY)KCKOTO, BBIJCIIHB
cropo(UTHBIC ¥ TAMETODUTHBIC CTA HH.

Pabomy ogpopmums 6 anvbom: Bce 3apuCcOBaTh, PUCYHKH TOJIITH-
catb. Jlnst oOeryeHus u3ydeHusi 00beKTa pyKOBOJCTBOBATHCS PHUC. 7.
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Puc. 7. l{umosnux myxcckou (Dryopteris filix-mas):
A — cnopogpum, b — uacmo aucma ¢ copusimu (copycamu),
B — nonepeunviii paspes aucma c copuem: 1 — undysuil, 2 — niayenma,
3 — nooicka cnopaneus, 4 — cnopaneutl, 5 — KoIbYO,
I—E — cnopaneuii u e2o éckpuvisanue, K — cnopa, 3 — ecamemoghum:
1 — apxezonuil, 2 — anmepuouti, 3 — pu3oudwvl
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Pabora 4. BugoBoe pasHooOpa3ue ¥ pa3iu4us B CTPOCHHH
MoaunoaueBbix, i HacTossumx nanopoTHUKOB

L]env: TIO3HAKOMUTBCS C MPEACTABUTEISIMU JaHHOTO MOJIKIIACCA.
BrusiBuTh MOpdosiornuecKie Npu3HaKy Pa3HbIX BUOB PErHOHATIBHOM
(I10pBI U TPONMMUYECKUX 00JacTEeH.

Mamepuanvr: TepbapHble 00pa3ibl pacTeHUN, (PUKCUPOBAHHBIC
Baiiul ¢ copycaMu, TaOJHIIbL, ONPECITUTEH.

Xo0 pabomut

1. ITo repbapHbIM 0Opa3naM 03HAKOMUTHCSI C BUAOBBIM COCTaBOM
HanOoJiee OOBIYHBIX NAIOPOTHUKOB, IPOU3PACTAIOIINX B YMEPEHHBIX
mmpotax CeepHoro nonymapust. CpaBHUTh UX MEXAy COOOH, yKa-
3aB Ha BaKHEWIIME OTIMYMs OJIM3KOPOACTBEHHBIX BUAOB. Paccmo-
TPETh U 3apUCOBATh:

a) y usomopguuix Gopm (poasl Athyrium, Dryopteris, Gymno-
carpium, Pteridium n np.) pa3mepsl Bail (KpyIHO- U MEJIKOJHCTHBIE,
LIMPOKO- M y3KOJHUCTHBIE), NX (OpMYy U B oUepTaHUU (TpEyronibHasi,
OBaJibHAs WU T. 1.), JUIMHY Y€pEeLIKa, COOTHOLICHUE IJIMHBI HIDKHUX
CerMEHTOB (pa3Hble, OJMHAKOBBIC), THIl BETBJIEHHs paxuca (2-3—
nepucTeie), (hopMy Joiel cerMeHTOB (3yOuaThle, TYIbIe U T. 1I.); Y
oumopgnuvix popm (Matteuccia struthiopteris (L.) Tor) — tpodo- n
cnopoduLIEI;

0) pacIoyoXeHue COpyCcoB Ha BalsX pa3HbIX BUAOB (110 Kparo JIu-
CTa — MaprUHAIbHBIA THUIT U BAOJIb OOKOBBIX )KHUJIOK — JJAMUHATHBIN
THIT), CTPOEHHE UHAY3UyMa. OTMETUTh Pa3IUyus B CTPOCHUH CIIOPaH-
I'MEB: OCOOCHHOCTH CTPOCHMS HOKKH, CTEHKH, KOJIbLA, ycThsl. OTMme-
YEeHHBIC MPU3HAKU HCCIICIOBAHHBIX BHIOB CBECTH B IPEIaracMylo
HWKe TaOIUILy:

Xapakme,
Ne Buo, Cmpoenue P P Ocobennocmu
N N pacnonocenus
n/n cemelicmeo satiu UHOY3UYMa
copycos

2. CaMOCTOSTEIBHO ONPEAETUTh 1—2 pacTeHusi, OTMETHB OCHOB-
HbIE (IMarHOCTHYECKHE) MPU3HAKN YCTAaHOBIEHHBIX BH/IOB.

3. Ilo repbapHOMY MaTepwany IMO3HAKOMHTHCS C IMAlOPOTHUKA-
MU Tpommdeckux obmactedr pomoB Adianthum, Aspletium, Cyathea,
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Platycerium, Polypodium u np. OTMeTUTh OCOOEHHOCTH B CTPOCHUH
Baii, XapakTepe UX JKUIKOBAHUsI, PACIIOIOKEHUH CIIOPAHTUEB Ha BalisIX.

Bonpocwl 0415 camokoHmpos

1. UepTbl IPUMUTHBHOCTH U ITPOIBUHYTOCTH COBpeMeHHBIX [lnay-
HOB I10 CPABHEHUIO C 3eJIeHbIMU MXaMH (I10 CIOPOGUTY ¥ TaMEeTOPHUTY).

2. Otnuuusg paBHO- M pasHocnopoBbX IlmayHoB (B cmopo- u
ramerodase, Ku3HeHHOM 1uKie). CyIIHOCTh Pa3HOCIIOPOBOCTH, €€
OMOJIOTHUECKOE M HBOJIIOIIMOHHOE 3HAYCHHE.

3. YpoBHU 3BOJIIOLIMOHHOM opranu3anuu XBoueBsIX. [Ipu3naku
WAMOAIANTAIH, BEIPAOOTaHHBIE XBOLIAMHU B XO/I€ SBOJIIOLIUH B CBS3H
C YCJIOBUSIMHU Cpeibl ¥ IPUCYIIME COBPEMEHHBIM BUIAM.

4. B yem oTiIMYHe MEXIy MPUMUTHBHBIMU U IPOABUHYThIMH [la-
MOPOTHUKOBUAHBIMU (10 CIOPOUTY, TaMeTOPUTy)?

5. OtnnuuTenbHbie 0co0eHHOCTH [1anopOTHUKOBUIHBIX OT JAPY-
T'MX OTJIEJIOB COBPEMEHHBIX BBICIINX CIIOPOBBIX PACTEHUI.

6. Yepthl mpucrocoOUTeNbHOM 3BosoNMU [lanopoTHUKOBU/I-
HbIX. HanpasnieHus BOIIONNN B pa3BUTHU TaMETO(HTA.

7. Buapl manopoTHUKOOOPA3HBIX PACTEHUH C yUETOM HX PEAKO-
CTH — OOBIYHOCTH ¥ (PUTOLCHOTUYECKOH 3HAUMMOCTH B PETHOHAIIb-
Ho ¢utope.

BOIIPOCHBI K KO/I/IOKBUYMY
no meme «Bblcuwiue cnopogble pacmeHus»

1. OcHoBHBIE IIPU3HAKW BBICIIUX, WUJIN HA3CMHBIX, paCTCHHfI.

2. O0bEeM TaKCOHOB BBICIINX pacTeHuid. OCHOBHBIC HAIIPABJICHUS
ABOJIIOLMH CPEIH BBICIIUX CIIOPOBBIX PACTCHHH.

3. IlepBble cyxomyTHBIC BbICIIUME pacTeHuss PuHnodutsl (0TH.
Rhyniophyta). Ocobennoctu opranusanuu. OCHOBHbIC HAIIPABICHUS
DBOJIIOLIUY BHYTPU I'PYIIIIBL.

4. Knaccugukannonnas cucrema Moxoo0Opa3sHusix (oti. Bryophy-
ta) v IPUHITUIIBI €€ TTIOCTPOCHHUS.

5. [IpoucxoxxaeHne MXOB: BOAOpPOCIEBas U PUHUO(PHUTHAS TEO-
pun. Teopernueckoe 3HaueHUE [Ie4EHOYHBIX MXOB B MPOUCXOXKIC-
HUU MO0X000pa3HbIX U ApXerOHHAIBHBIX PACTEHUHN B IEJIOM.
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6. IlpencraBnenus 00 3BONIOLMU MXOB Ha OCHOBE CPaBHHTEIIb-
HOTO aHATOMO-MOP(OJIOTHUECKOTO aHATN3a OPTaHOB U CTPYKTYP CO-
BpPEMEHHBIX BUJIOB M KOJIEKCa TIPU3HAKOB IPUMHUTHBHOCTH U TIPOJIBU-
Hytoctu. [lyTu sBosnronumu.

7. Otnen IlnaynoBunmnsie (Lycopodiophyta). llpoucxoxnenne
u unorenernyeckue cBszu IlnayHoBuanbpix. Cucrema TaKCOHOMU-
YEeCKHUX eIMHHI U MIPUHIUIEI (IPU3HAKN), TOJIOKEHHBIE B OCHOBY €€
ITOCTPOEHHUSI.

8. OTimuus paBHO- U pa3HOCTIOpoBHIX [lmayHoB (B criopo- u ra-
MeTtodase). CynHOCTh Pa3HOCTIOPOBOCTH, €€ OMOJIOTHIECKOE U IBO-
JIIOLMOHHOE 3HAYCHUE.

9. Ornen XBowesuausle (Equisetophyta). YpOBHH 3BOJIIOLUOH-
HOW OpraHu3anuu XBOUIEH.

10. bruonorust HHAUBUYATBHOTO Pa3BUTHs XBOIIEH (IIUTOJIOTH-
YyecKasi BOJIONHS POJIa) U MPU3HAKH BHICOKOHN TNIACTHYHOCTH BHIOB.

11. Otnen IlanoporaukoBunnbie (Pteridophyta). Cuctema Tak-
COHOMUYECKUX EIMHMIl M NPUHLIMIIBI (IPU3HAKH), HOJO0KEHHBIC B
OCHOBY €€ TIOCTPOCHHSL.

12. XapakrepHble 0COOEHHOCTH CTPOCHUS paBHOCHIOPOBHIX [la-
MOPOTHUKOBUIHBIX, UX BHYTPUBUAOBOW TIOTUMOPHHU3M.

13. Pa3HocmopoBbie TanopoTHUKY TI0p. Marsileales, Salviniales;
UX OTIMYHME OT PABHOCHOPOBBIX 110 CTPOECHUIO CIIOPO- U raMeTo(uTa.

14. Otnnuns [1anopoOTHUKOBUIHBIX OT APYTHX OTAEIOB COBpE-
MEHHBIX BBICIINX CIIOPOBBIX PACTCHUH.

15. Ilpu3Haky, yKa3blBaloUIue Ha CBA3b [1anmOpOTHUKOBUAHBIX U
[cunoroeix (ota. Psilotophyta). PopcTBeHHBIE CBSA3M MEXKAY TaKCO-
Ham# B Tpynie [lamopoTHUKOB.

16. YepTtsr mpucrocoOuTebHONU 3BOMIONNK [lamopoTHUKOBHI-
HbIX. Hanpasnenus »Bosonnu B pa3BUTHU TaMeToO(uTa.

17. IIporcxoxIeHHE TUCTHEB MAOPOTHUKOOOPA3HBIX PACTCHUI:
SHALIMOHHAS U TEJIOMHAsI TMHUU.

18. DBonrorus cTesbl (0CEBOTO, MU IEHTPAILHOTO, IMIUHAPA) Y
BBICIIHX CITIOPOBBIX PACTCHHIA.

19. Poms coBpemeHHBIX [lamOpoTHHKOOOpPA3HBIX pacTEHUN B
npupoie (onocdepe), HApPOTHOM XO3SHCTBE U )KU3HH YEITOBEKA.

20. Buapl nanopoTHUKOOOPA3HBIX PACTCHHUHM C YYETOM MX PEIKOCTH
— 00BIYHOCTHU 1 (PUTOLICHOTUUYECKOW 3HAUMMOCTHU B PETHOHATIBHOM (hIiope.
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Tema 3. Otgen NonocemeHHble, unu CocHoBble,
— Gymnospermatophyta, Pinophyta

Pa6oTa 1. buoJiorusi mpeacraBuTeieil kiacca XBoiiHbIe

Lenv: n3ydnTh MOPQOIOrO-aHATOMHYECKHE M OHMOJIOTHYECKHE
0COOEHHOCTH, CMEHY TeHepalnii 1 pa3BUTHE ['0I0CEMEHHBIX Ha MPH-
MEpe TUIIMYHBIX pe/icTaBuTeNel Kinacca XBoiHbIE. BbIABUTH UX OT-
JIMYUTENbHbIE PU3HAKU OT paHee U3yUYEHHBIX IPYII BBICIINX pacTe-
HUH U XapaKTep BOZHUKHOBEHUS Ka4€CTBEHHO HOBBIX CTPYKTYP.

Mamepuanvt: BeTkH enu eBpomneiickoii (Picea abies (L.) Karst.) n
COCHBI OOBIKHOBEHHOM (Pinus sylvestris L.) ¢ My>KCKUMH U )KEHCKHE
LIMIIKAMH{, CEMEHa, IbIIbIa (CyXast), TOCTOSHHBIE MUKPOTIPENapaTsl
MIPOJIOJIBHBIX CPE30B IIHUIICK, MpenapaThl CPe30B CTEONI (TIPOA0Ih-
HBI, TOTIEPEYHbIil), Ipenapar cpe3a XBOU, KOJJIEKIUSA KEHCKUX IITH-
ek (1-3 net), Tabauibl, ONPE/IeIUTEb.

Cucmemamuueckoe nonoxycenue

Otnen I'onocemennsie, mii COCHOBBIE —
Gymnospermatophyta, Pinophyta

Knacc XBotinbie, uinu [Tunoncuast — Pinopsida,

i Coniferopsida

IMonxnacc XBoineie, uau [Tunnnsl — Pinidae

[opsinox CocHossle, nuiu Llumkonocusie — Pinales,
niu Coniferales

CewmeiictBo CocnoBble — Pinaceae Lindl.

Xo00 pabomul

1. Ha repbapHBIX 00pasiax paccMOTpPETh THITHI TIOOETOB (ayKcu-
Onacmol y €M, ayKCU- U Opaxubiacmul y COCHBI), TOJIOBBIE TIPUPOCTHI,
ITy4KoBOE (TI0 2) cOOpaHue JIMCTHEB (XY8OUHOK) Y COCHBI M OIMHOYHOE Y
eJld, XapaKkTep pa3MeIleHus], JUIMHY U popMy XBOH, oOmuit Buj ((op-
MY, OKpacKy) 1 XapakTep pactoNOKeHNE MY)KCKUX U KEHCKHUX HIUIIEK.
OTMeTHTh BHEITHUE PA3IMYMsl )KEHCKUX IIHIIEK B Bo3pacte 1-3 yer.

2. Ha noCTOsIHHBIX MpenapaTrax u3y4nuTh:

a) MY>KCKOW OpraH CIIOPOHOLICHUST — MUKPOCMPOOUT: HAa CXEME
MIPOIOJIHOTO cpe3a OTMETHTH OCh (IOOET MPOLIIOro rojia), Yelry Ky
(mMuxpocnopoghunnvt) B BUIE TNIOCKUX JIMCTOYKOB CO CIIETKA 3aTHY THIM
IIMPOKKAM KpaeM BEpXYIIKH, Ha HIKHEH CTOPOHE KOTOPBIX pacroia-
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TaroTCsl 10 JIBA MUKPOCTIOpAHTHs (novLivHuKa). OTMETUTH TPYIIIOBOEC
cobpanue MukpocTpodui (o 10-20 mt.) B koncmpoour,

0) cTpoeHHe MYXKCKOTO TaMEeTOPHTA (1bLIbYEB020 3ePHA, NbLIUH-
Ku): IBe 00O0JOYKH CITOPOACPMBI (BHYTPEHHSS — uHmMuHa W HapyX-
Hasi — 9K3UHA), 2 BO3AYIIHBIX MEIIKA U 3 KJICTKHU: MPOTAJUTHATIbHAS
(ocTaToOK BEreTaTUBHOTO Tella raMeTo(uTa, WIH 3aPOCTKA), CU(POHO-
rerHas ( KJIeTka TpyOKH) U TeHEepaTUBHAS;

B) )KEHCKHUI OpraH CIOPOHOUICHUSI — Me2acmpooun: Ha CXeMe
MIPOJIOJBHOIO Cpe3a OTMETUTh OCh C KPOIOIIUMH YEHIysIMH, B Tla3yXax
KOTOPBIX (POPMHUPYIOTCS CEMEHHBIC YEIIyH (Maxpocnopoguiist), Ha
BepXHEH (BHYTpEHHEH) CTOPOHE Y OCHOBAaHHUS KOTOPBIX pacrojara-
roTcs 2 cemesavartka (cemsanouxu). OOpaTUTh BHUIMaHUE Ha pa3Mephl
u (HOpMy JKEHCKUX IIUIICK COCHBI U eld, (POpMy U Kpail CEeMEHHBIX
Yelryil 1ociie ONbUIEHUS;

I') CTPOEHHE CEeMANOYKH (CHHAHTHUH MEracroOpaHTHeB): MOKPOB
(unmeeymenm), MBUTBLIEBXOM (MuKponuie), MBUIbIIEBAs KaMepa, TeJI0
CeMSIOUKU (Hyyennryc) ¢ MEPBUYHBIM dHIOCTIEPMOM (BEreTaTHBHOEC
TEJIO JKEHCKOTO raMeTo(uTa) U ABYMS apXeTOHUSIMH;

1) CTPOCHUE CEMEHH COCHBI (€JI1) C JITTMHHBIM KpbUioM. O003Ha-
YUTh YACTH: TPU CJIOSI CEMEHHOU KOXKYPbI — CKOPJIyIIa U3 MHTEI'YMCH-
Ta CEeMSITMOYKH, IJICHKa (KOPUYHEBasi, TOHKAs) U3 OCTaTKa HyIle/uTyca,
MSICHCTasl 9aCTh — Pa3pOCIINIACS )KEHCKHUI 3apOCTOK (TICpBUYHEIH HH-
JIOCTIEPM), B IIEHTPE KOTOPOTO PACIIONIAraeTCsl 3aPOJIBIII € TTOIBECKOM.
Juis 3apojibiiiia OTMETHTE 3apPOJIBIIIEBBIN KOPEIIOK, TOJCEMSIIOIEHOE
KOJICHO, CEMSII0NH;

€) Ha TIOIIEPEYHOM CPE3€ C XBOMHKH OTMETHUTh TOJICTOCTCHHBIH 3ITH-
JICPMHKC C MOIIIHON KYTHKYJIOH, TJTyOOKO HOIPYKEHHBIC YCThHUIIA, THUITO-
JIepMy, CKIIAT4aThiii ME30(HILI, CMOJISTHBIC XOJIbl CO CKIICPEHXUMHBIMU
O0KIIaJTKaMH, SHIOACPMY BOKPYT TPAHC(Y3HOHHOW TKAaHH, B KOTOPOU
HAXOJIATCS JIBA KOJIIATEPAIIbHBIX ITyYKa M TSDK CKICPESHXHMBI (CXeMa);

’K) Ha TIOMIEPEYHOM cpese cTeOst (2—3-JIeTHero) — 3MUICPMUC C
KYTHKYJIOHN, IIEPBUYHYIO KOPY C THITOICPMO, CMOJISIHBIC XOJ1bI U (PUILITO-
I'€H; B IICHTPAJIbHOM, WJIM OCEBOM, LIWIIMHJIpE — JIy0, KaMOui, BTOpHY-
HYIO JIPEBECHHY CO CMOJISTHBIMU KaHATIAMH, TPYIIITBI 2JIEMEHTOB ITEPBHY-
HOU JIPEBECHHbI, CEP/ILICBHHY, IEPBUYHBIC U BTOPUYHBIC JIy4YH (CXEMA).

3. Pa3oOparhk nuKI pa3BUTHUS €M, BBIJCIUB CIIOPOPUTHBIE U Ta-
METO(DHUTHBIC CTAJINH.
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Pabomy oghopmumys 6 anvbom: Bce 3apucOBaTh, PUCYHKH TOAIH-
catb. [{ys1 oOneryenus u3ydeHust 00beKTa PyKOBOJICTBOBATHCS PHC. 8.

Puc. 8. Env obviknosennas (Picea abies):
A — obwuil 8U0 u cxema nonepeyHo2o paspe3a IUCma — X80,

b — nobee cnopoghuma c mysrcckumu wiuwkamu; B — muxpocnopoguin;

" — novivyesoe 3epro (myscckoil eamemoghum),; [ — nobee cnopogpuma
€ MO000U dceHCKoU wuwkol, E-3 — cemennas wewyiika ¢ cemazauamia-
MU (8UO € BHYmMPEHHell U HAPYIHCHOU CMOPOHbL U cOOKY);, M — cxema npo-
0oabHo20 paspesa cemasauamra;, K — spenas swcenckasn wuwxa; JI — ce-
9K3UHA,

MeHHas YewylKa ¢ cemenamu u cema: 1 — muxpocnopaneutl, 2
3 — unmuna, 4 — eenepamusnas kiemxa, 5 — kiemxa-mpyoxa, 6 — 603-

OYXOHOCHAsL NOJIOCMb, 7 — Kpolowjas yewyika, 8 — anoocnepm (JHceHcKutl
eamemodghum), 9 — apxeconuii, 10 — nyyeanyc, 11 — neinvyesas mpyora
co cnepmusamu, 12 — muxponune, 13 — unmezaymenm
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Padora 2. BugoBoe pa3Hooopasue rojioceMeHHbIX pacTeHuii

L]env: TO3HAKOMUTBCS C BUAOBBIM Pa3HOOOpa3veM, CHCTEeMAaTH-
YECKUMH MpPHU3HAKaMH U reorpadueil COBpeMEHHBIX T'OJIOCEMEHHBIX
pacTeHuil.

Mamepuanvl: TepOapuii, KOJJISKIUS )KSHCKUX IUIICK, TAOJIUIBI,
OTIPEJICUTENH, CIIPABOYHAS JIUTEpaTypa.

Xo00 pabomur

1. Tlo cnpaBouyHOH W Y4eOHOW JUTEpaType MO3HAKOMHTHCS
C BUJIOBBIM pazHOOOpa3ueM JBYX JUHHU (MHKpPO- U MHKPO(UIIIHU)
B DBOJIIOLIMU TOJOCEMEHHBIX PACTCHUH. 3amucarh M0 HECKOJIbKO BU-
JIOB Ka)KJIOT'0 KJ1acca ¢ yKa3aHHeM X PacIpOCTPaHeHHUS.

2. M3yuuts BunoBoe paznoobdpasue [Top. CocHosbie, wiu [1lum-
KOHOCHBIE, 110 TepOapHbIM 00pa3iiaM U KOJICKIIUH KEHCKUX IIHIICK.

3. CocTaBUTh CHHCOK BUIOB PETMOHANBHOW ()JIOPBI, UCTIONIB3YS
JAHHBIC ONPEACTHTEIS.

PesynbTarel paboTbl 0hOpMHUTE B BUIE TaOIHIBI, yKa3aB OCHOB-
Hble MOp(dOoIIOTHYECKUE MPU3HAKK HM3YYEHHBIX BHAOB: (opMma Ju-
CTBEB, JIUCTOPACIIONIOKEHHE, 0COOCHHOCTH KEHCKON MHUIIKH ((hopma,
pasMep, CEMEHHAs! YeIrysl, CeMsl).

. | @opma | Pacnono- Ocobennocmu
Cemert- .
Ne | Buo - JiceHue | JCEHCKOU | CeMEHHbIX
cmeo . cemAn
cmbes | JUcmves UMLK yewyii

Bonpocbl 0415 camokoHmpos

1. KakoBbl HanOosnee BakHbIC MPU3HAKY, OTIH4aromue [onoce-
MEHHBIE OT BBICHIMX CHOPOBBIX PACTEHHN?

2. KakoBo cTpoeHHE MYKCKHX U )KEHCKUX IIUIIEK XBOHHBIX?

3. Kak obOpa3yercs ¥ 94TO pECTaBISET COOOH MY CKOM raMeTo-
(bUT TOTOCEMEHHBIX paCTEHHIA?

4. Kakoe cTpoeHHEe UMeET cems3adarka?

5. Kak oOpasyercs n 9T0 TipeicTaBIsieT COO0H YKeHCKUI TaMeTo-
(bUT TOTOCEMEHHBIX paCTEHHIA?
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6. O0Opa3oBaHHe CEMEHH, CTPOEHHUE. B ueM 3BONIOIIMOHHOE 3HA-
YeHHUE MOSIBIICHHUS CEMEHH Y pacTeHHiA?

7. KakoB KU3HEHHBIN I[IMKJI TOJIOCEMEHHBIX PACTEHHI Ha MIPHMe-
pe e 0OBIKHOBEHHOM (COCHBI JIGCHOM)?

8. Kak kmaccupuumpyrot ['onocemennsie? Baxueimme oTiau-
YHUTENbHBIE MPU3HAKK KJIACCOB, MOPSIKOB, CEMEICTB U MX TJIABHBIX
MpeaCTaBUTEICH.

Tema 4. NMo6eroBble NnecTUYHbIe —
Cormobionta gynoeciatae.
OTtpen lNokpbITOCEMEHHbLIE,
unu LiBeTkoBble pacTeHua, — Angiospermatophyta,
Anthophyta, unu Magnolophyta.

Knacc OeynonsHele — Magnoliopsida,
unu Dicotyledonae

L]env 3anamuii: Ha TIpUMEpPE PAINYHBIX MPEJICTaBUTENEH y3110-
BBIX CEMEHCTB KJlacca COCTaBUThH MPEIACTAaBICHHE O MOpPQOIIOoro-
9KOJIOTHYECKOW 3BOJIONMM I[BETKA W BET€TaTHBHBIX OPIaHOB [BY-
JOJIBHBIX PACTEHU.

Pa6ora 1. CemeiicTBo JIroTHKOBBIE

Lenv: m3yunTh MOpGhOIOTHYECKIE TPU3HAKA PACTCHHM C TIpa-
BWJIBHBIM (aKmuHoMop@HbIM) U HETIPABWIBHEBIM (3U20MOpghHbIM) TH-
ITIOM CHMMETPHUH IIBETKOB.

Mamepuanvr: TepOapHbIe 00pa3Ibl PACTEHHH C MPABHILHBIMU
[BETKAMHU C TPOCTHIM OKOJOI[BETHUKOM — BETPEHHIIA JTFOTHKOBAS
(Anemone ranunculoides L.), xymampHuna espornetickas (7Trollius
europaeus L.); ¢ TBOWHBIM OKOJIOIIBETHUKOM — JIOTHK ITOI3y9HH
(Ranunculus repens L.), BomocOop oOBIKHOBeHHBIN (Aquilegia vul-
gare L.); ¢ HETIpaBWIILHBIMHU IIBETKAMHU — OOpell ceBepHBI (Aconi-
tum septentrionale Koelle); hbukcupoBaHHbIE B CIUPTE IIBETKH H TLIO-
IIBI OTUX PACTCHHIA, OTIPEIEeTUTENH.

Cucmemamuueckoe nonoxcenue

Otnen I[lokpeiToceMennble, LIBeTkoBEIE pacTeHus — Angiosper-
matophyta, Anthophyta
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Knacc [IBynoneusie — Magnoliopsida (Dicotyledonae)
[Monxnacc Panynkynuasl — Ranuncilidae

[Mopsinox Jlrotukousernsie — Ranunculales
CewmeiictBo JltotukoBsle — Ranunculaceae Juss

Xo0 pabomui

1. Ha repbapHom maTepuane paccMOTpeTh Mopdonoruyeckue
MPU3HAKU BET€TaTUBHBIX OPTraHOB MPEAJIONKEHHBIX K U3YUYCHUIO BU-
I0B pacteHuii. OOpaTUTh BHUMaHUE HA XapaKTep IMOJI0KEHUS CTeOIIs
B IPOCTPAHCTBE, THI U (OPMY JTUCThEB (HUKHHUE, CPEIHUE, BEPX-
HUE), JUCTOPACIOIOKECHNE, TUIl KOPHEBOW cucTeMbl. OnpeneianThb
KHU3HEHHYIO (opmy (buomopgy) pactennid. CocTaBUTh ONUCAHHE
JIOTUKA TOJ3y4Yero, pyKOBOJCTBYSACH OOILIe cxeMoH, 3apHcoBaTh
BHEIIHUM BUJI.

2. Ha ¢ukcupoBaHHOM Matepuaie pa3oopaTh CTPOCHHUE I[BETKOB
(puc. 9-11). PaccMoTpeTh TUII CHMMETPHH IIBETKA; OKOJIOLIBETHUK —
IIPOCTOW WJIM JIBOMHOM; CBOOOJHOE IMOJIOKEHUE YacTel; pacioIokKe-
HUE 4acTel — IO CIUPaTH (AIUKINIECKOE), COYSTAHUE CITUPAITLHOTO
C KPYTOBBIM (2emuyuriuieckoe), o Kpyry (yuxiuyeckoe); HaINIHE
HEKTAPHHUKOB U MX (popMa; CTPOSHUE aHPOIIes U TUHEIEs, UX YUCIIO,
TUI TUHENEs (aloKapIHbIi); CTpOeHHUE IUI0I0B (cOOpHAs JINCTOBKA,
cOOpHBI opetek u 1p.). ONpenenuTb THI COIIBETHIA.

Jlns kaxkmoro BuAa 3apucoBaTh: 1) MpomonbHBINA pa3pes LBETKa,
OTMETHB BCE €r0 YacTH; 2) MOMEPEUHBIN pa3pes 3aBsi3u WU BCETro T'H-
Hellesl Ha yPOBHE 3aBsi3y; 3) AUarpaMMy [BETKa; COCTaBUTh (hOPMYITY
LIBETKA, 3aIUCaTh TUI ILIOAA.

3. Ha npumepe pa3o0paHHBIX BHJIOB COCTaBUTh HEMOYKY (Psi)
9BOJIIOLIMOHHBIX MTPE0Opa30BaHMIA 1[BETKA JIFOTUKOBBIX.

4. Tlo onmpenenuTento MO3HAKOMUTHCS C BUIOBBIM pa3HO00pa3u-
€M JIFOTUKOBBIX PErHOHAILHOM (DIOPHI.
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Puc. 9. Kynanvrnuya esponeiickas (Trollius europaeus):
1 — obwui 6u0 yeemka, 2 — y6emok 8 NPOOOILHOM Cpese,
3 — yawenucmux (uuin), 4 — nenecmox-HeKmapHux (1H.),
5 — motuunka (mu), 6 — necmuku (ncm), 7 — npooobHbIL Cpe3 3a6531;
¢ — cmebeny, K. 1. — KPOIOWULl IUCH, YH — YBEIMOHOIICKA,
YWY — YAWETUCIUKY, H. 5. — HEKMAapHAsl IMKA, H — HO20MOK,
om — omeub, m. H — MblYUHOYHAS. HUMb, NIIH — NbUILHUK, 3 — 3A6513b,
PU — polibye, n. 0. — NPOGOOsUUe NYYKU, C3 — CEMe3AUaAmKU
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Puc. 10. Jlromux nonzyuuu (Ranunculus repens): 1 — eepxuss uacmo
pacmenus, 2 — ygemok 8 nPoOOJbHOM cpe3se, 3 — Jenecmox (n),
4 — molyunka (my), 5 — necmux (ncm), 6 — cuneyetl, 7 — niI0OUK-OPEULeK,
8 — nonepeunvlil cpes 3a6a3u; ¢ — cmebenw, 1 — IUCTbS,
YH — YBEMOHOIICKA, 6 — OYMOH, Yl — YBEMONI0ACE, YULT — YAULETUCTUK,
YK — YewylKa, NPUKPul8aAlowds HeKMAapHyIo sSMKY,
M. H. — MbIYUHOYUHAS. HUMb, NIH — NbLILHUK, 3 — 3A6513b,
PY — pulabye, €3 — cemMe3auamox, n. n. — npo8oOSUULL NYHOK
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Puc. 11. bopey cesepnutii (Aconitum septentrionale): 1 — yeemox c kpoio-
wum aucmom (k), 2 — yeemox 6e3 HUMNCHUX U OOKOBLIX YAUIETUCTIUKOS,
3 — wawenucmuxu (yuin), 4 — nenecmox-HeKmapHux (1. H.),

5 — muyunka (mu), 6 — euneyell, 7 — NOnepeuHbvlll cpe3
3aes3¢ell anoKkapnHo2o 2uneyest;, ¢ — cmebenvb, Nye — NPUYEEMHUK,

YH — YBEMOHOIICKA, Y]l — YBEMOI0NACE, 6. YULT. — GEPXHUL YAUETUCTIUK,
0. Y. — OOKOBOU YAULETUCUK, H. YU — HUNCHULL YAUETUCUK,

Wi — uLnem, Wn — wnopey, m. H. — Mol4UHOYHAS. HUMb,

NIIH — NbLIbHUK, CHLL — CMUI0O0ULL, pY — pblibye,
€3 — ceme3auamiu, n. n. — NPoGOOSUYULL NYHOK
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Pabora 2. CemeiicTBa bepe3oBbie, bykoBbie

Llenv: Ha IpUMeEpe TUTIMYHBIX NPEJICTaBUTENICH OEpe30BbIX U OYKO-
BBIX OMPEICTUTE OOIIHME YePTHI BHEIIIHETO OOJUKA U OMPEACIUTD MPH-
3HaKH CTICIUATM3aH1 IBETKOB K OTBUICHUIO BETPOM (aHemoghunuu).

Mamepuanvr: TepbapHbie 00pa3ibl pacTeHUN: Oepe3a MoBUCIIas
(Betula pendula), onbxa cepast (Alnus incana), nemyHa OOBIKHOBEH-
Hasi, win opewtHuk (Coryllus avellana), ny6 depeurdarsiii (Quercus
robur);, GUKCUPOBAHHBIC B CIIMPTE IIBETKU U IUIOJBI ITUX PACTCHUH,
OIPE/ICITUTEIIH.

Cucmemamuueckoe nonosicenue

Otnen IlokpeiToceMennsnle, LIBeTkoBEIe pacTenus — Angiosper-
matophyta, Anthophyta

Knacc [IBynosnenabie — Magnoliopsida

IToaxnacc Namamenununsl — Hamamelididae

[Mopsnox bepesousernsie — Betulales

CemetictBo bepesoBbie — Betulaceae S.F Gray

Bepesa noBucnas, wiu 6opogaBuatas — Betula pendula Roth
(B. verrucosa Ehrh.)

[opsnox Bykousernsie — Fagales

CewmeiictBo bykoBbie — Fagaceae Dumort.

Jy6 yepemrvateiii — Quiercus robur L.

Xo0 pabomut

1. Ha repbapHomM Marepuaie paccMOTPETb MOPQOIOTHICCKHE
MIPU3HAKU BETETaTUBHBIX OPTaHOB IMPEIJIOKEHHBIX K W3YYCHHUIO BH-
OB pacTeHuil. OOpaTuTh BHUMaHWE Ha XU3HEHHYIO (OpMYy pacTe-
HHW, THI BETBJIICHHUS MTOOETOB (CHMITOIUAIBHOE, BEPXYIICYHOE), THIT
u Gopmy IHCTBEB, JUCTOpacmoiokeHrne. COCTaBUTh OIMCAHHUE pac-
TEHUH, pyKOBOJICTBYSICH 00IIIei cXeMOH, 3aprCcoBaTh BHEITHHIA BU].

2. Ha ¢wukcupoBaHHOM MarepHalie pa3o0paTrh CTPOCHHUE TCHE-
PaTUBHBIX IMOOETOB — COIBETHH (CepexkKa, THPC), UX CTPYKTYPHBIX
yacTel (AMxa3ueB) M pa3IebHOMNONBIX, HO OJHOIOMHBIX I[BETKOB.
JL1st TIBETKA: OTMETUTH THUIT CHUMMETPHH (aKTHHOMOP(HBIH ); HATHIHEC
(MM OTCYTCTBHE) OKOJIOIBETHHKA, KOJIMYECTBO THIYMHOK, TIECTHKA,
TTOJIO’KEHUE 3aBSA3H, TUII THHELEes (TICeBIOMOHOKapni). J{ist kaxmo-
r'0 BUa — 3apHCOBaTh MIPOJIOIBHBIN pa3pe3 IBETKa, OTMETUB BCE €T0
4acTH; AUarpaMMy IBETKa, COCTAaBUTh (POPMYITY I[BETKA.



3. PaccmoTpets mnoa (opex) ¢ HaTMunueM TUIEHYaThIX KPBUIOBH/I-
HBIX BBIPOCTOB 10 OokaM (Oepe3a) Ml OKpY>KEHHBII OpeBECHEBAIO-
e IIrCcKou (1y0).

4. BeinucaTh IpHU3HAKKU poAcTBa bepe3oBbix 1 bykoBbIX ¢ rpyn-
noii OgHonokpoBHbIe (10 P. BerTmiTeliny) B ¢Bs3H ¢ riryOoKoH crie-
LHAAJIU3aLHAEH K ONIBUICHUIO BETPOM.

5. Ilo onpenenuTento MO3HAKOMUTBCS ¢ BUIAOBBIM Pa3HOOOpa3u-
eM 0epe30BbIX, OYKOBBIX PETHOHAILHON (IIOPHI.

Pa6ora 3. CemeiictBo Po3aHoBble

L]env: M3ydnTh MOPQOIOTHYECKOE Pa3HOOOpazne CTPYKTYPHBIX
MIPU3HAKOB M TIPU3HAKOB CIEIMAJIM3AIINI0 [[BETKA B HAPABICHUH BbI-
pabOTKH TIPHUCIIOCOOICHUH TSI PACIIPOCTPAHECHHUS TIJIOJI0B U CEMSTH.

Mamepuanwvl: TepOapHBIe 00pa3Ibl PaCTCHUN W3 POIOB: CITH-
pes (Spiraea), nammaatka (Potentilla), tpaBuiar (Geum), ITUTIOBHUK
(Rosa), summas (Cerasus), cnaBa (Prunus), s6nous (Malus), 60sipbITI-
vuk (Crataegus); GUKCUPOBAHHBIE B CIIUPTE IBETKH W TUIOJBI STUX
pacTeHui, onpenenuTeny.

Cucmemamuueckoe nonoxyceHue

Otnen IlokpeiToceMenHsble, LIBeTkoBbIE pacTenus — Angiosper-
matophyta, Anthophyta

Knacc [IBynonsnasie — Magnoliopsida

[onknacc Posunsr — Rosidae

I'pymnmma mopsiakoB pa3aensHonenectaeie — Choripetalae

[Topsimox PozonBetHbIe — Rosales

CewmeiictBo PozanoBbie — Rosaceae Juss.

1. IToncemetictBo Crimpeitasie — Spiraeoideae

Crmpest uBonictHast — Spiraea salicifolia L.

2. lloncemeiictBo Po3oBeie — Rosoideae

Poza maiickast — Rosa majalis Herrm.

I'paButat peunoit — Geum rivale L.

3. lloncemeiictBo CnmBoBBIe — Prunoideae

Bumnas oosikHOBeHHAst — Cerasus vulgaris Mill.

4. lloncemeiictBo Sl6moneBsle — Maloideae

SI6nous nomarHas — Malus domestica Borkh.
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Xo0 pabomot

1. Ha repbapHoMm Marepuaiie paccMOTpeTh Mopdoiorudeckue
MPU3HAKK BEreTAaTHBHBIX OPTraHOB IMPEUIOKEHHBIX K M3YYCHHUIO BU-
10B pacteHuil. OOpaTUTh BHUMaHHE Ha XapaKTep IOJIOKEHHS CTeOs
B IIPOCTPAHCTBE, (POPMY JINCTHEB (HIDKHHE, CPEIHUE, BEPXHHE) U JTU-
CTOPACIOIOKEHHUE, HATNYHE TPUIHUCTHUKOB, THIT KOPHEBOW CHCTEMBI.
OnpenenuTh )Xu3HeHHYI0 hopmy (buomopghy) pacrenuii. CocTaBUTh
OIMCaHNEe OHOTO U3 MPEAJIOKCHHBIX PACTEHUH, PYKOBOICTBYSICH 00-
1IeW CXEMOM, 3apucOBaTh BHEIIHUI BU/I.

2. Ha ¢ukcupoBaHHOM MaTepualie pa3o0paTh CTPOSHHE IIBETKOB
(puc. 12—-15). OTMETHUTH: TUI CUMMETPUH (TIPABMIIbHBIN); S-UJIEHHBIN
JBOMHOW (dYalieyka WHOTZA C TOAYAIIMEM, BEHUYHMK) OKOJIOLBETHUK;
CBOOOIHOE TIOJIO’KEHHE YacTel 1IBETKA; PacHoIo)KeHHe JacTe (reMu-
LUKIIMYECKOE), CTPOCHNE THHEIES U IBETOJO0XA (0T KOHHYECKOTO 10
BOTHYTOT'0), eunanmutl, 3aBsi3b (BEpXHss, MOTYHIDKHSIS, HUKHSA), THIT
ruHeres (aroKapHbIi, CHHKApIIHBIN); CTPOEHHUE IJI0A0B (cOOpHas JIu-
CTOBKa, COOPHBII OpelieK, KOCTSIHKA U Ap. ). OnpeenuTh TUT COIIBETHIA.

Jlns xaxkmoro Buaa 3apucoBaTh: 1) MPOmONBHBINA pa3pe3 1BETKa,
OTMETHB BCE €0 YacTH; 2) MOIePEUHbI pa3pe3 3aBsi3u WIH BCETO I'-
Helles Ha YPOBHE 3aBsi3u; 3) IUarpaMmy IBETKa; COCTABUTh POPMYITY
LBETKA; 3a1MCaTh THII TIOJIA.

3. OTMuuTenbHBIC TPU3HAKH OJCEMENHCTB. 3aOTHATD MPpeia-
raeMyro TabIuIry.

Ipusuaxu
. Dopmyna
Tloocemericmeo mun noaodHceHue mun
usemka
2uneyest 3a653U n1ooa
Crupeiinbie
Po3zoBrie
CIIMBOBEBIE
SIononeBslie

4. OTMeTHTh MPU3HAKN HBOJIOIMOHHBIX MTPE0Opa30BaHUI U CIie-
[MATA3aIHY B I[BETKE PO3AHOBHIX MO0 CPABHEHHIO C JIFOTUKOBBIMH.

5. Ilo ompenenuTento MO3HAKOMHUTHCS C BUAOBBIM Pa3HOOOPA3H-
€M PO3aHOBBIX PETHOHAIBHOHN (PIIOPHI.
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Puc. 12. Cnupes usonucmnas (Spiraea salicifolia):
[ — obwuii 6uo ysemra chuzy, 2 — ygemox 8 npoooIbHOM paspese,
3 — nonepeunviii cpes 3a6s3eli (3) anokapnHo2o cuneyest (eH),
4 — euneyetl, 5 — necmux (ncm) 6 nPOOOILHOM paspese,
6 — mulyunKa (mu); YH — YBEMOHOICKA, 2N — SUNAHMUL,
YU — YAWETUCTUK, TN — JEeNeCmoK, CIMM — CIAMUHOOUI,

NI — NLLILHUK, M. H. — MbIYUHOYHAA HUMD, 2. 3. — 2He300 3d6A3U,
€3 — ceme3auamxil, Cnl — CMUI00UlU, py — pblibyd,
n. n. — npogooAuUe NyuKu
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Puc. 13. Posza maiickas (Rosa majalis):
1 — obwuii 610 nazyuiHo2o yeemxa,
2 — ysemok 8 npoOoIbHOM paspese, 3 — MblUUHKa (MH),
4 — necmuxk (ncm) 6 npoOOILHOM paspese;

Jl — HeNnapHo-nepucmocioNCHbIL TUCH, NPT — NPUTUCTHHUKY,
YH — YBEMOHOIICKA, 2N — SUNAHMULL, YULT — YAUETUCTUKU,
SN — NIenecmKuy, NiH — NbLIbHUK, M. H. — MbIYUHOYHAS HUMb,
3 — 3a6513b, CNJL — CIMUIOOULL, DY — PbLIbYE, C3 — CEME3AYAMOK,
8 — BOIOCKU, HIIC — HOJICKA NeCmuKa
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Puc. 14. Abnons oomawmnsas (Malus domestica):
1 — obwuii 8u0 yropouennoeo nobeza ¢ coysemuem,
2 — ysemox 6 npooobHOM paspese, 3 — euneyell ¢ 4aueuxou,

4 — nonepeunviii cpe3 3a6s3u; YH — YEEMOHOICKA, NPI — NPUTUCTHHUK,
YU — YAUETUCTUK, TN — JeNeCmKU, My — MblYUHKU, PY — PAIbyd,
CmI — CMUIOOUl, 3 — 3a65i3b, 2. 3. — 2HEe300 3A65i3U, C3 — CeMe3aUaAmKuU,
n. n. — NPoBoOsiyUe NYUKU
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Puc. 15. Buwns obviknosennas (Cerasus vulgaris):
1 — obwuii 6u0 ysemka cuusy, 2 — yeemox 6 nPoooIbLHOM paspese,
3 — nonepeunvlii cpes 3a6s3u; K. 1. — KpOOWUE TUCTb,
YH — YBEMOHOIICKA, 2N — SUNAHMULL, YULT — YAUETUCUK,
SN — Jlenecmok, my — MulYUHKU, 3 — 3A6513b, CIIL — CHUL0O0UL,
PY — polibye, €3 — ceme3auamku

Pab6ora 4. CemeiictBo Bo0oBLI€e

L]env: U3yYUTh MPECTABUTENCH MOTBUILKOBBIX, PA3INYAIONIHXCSI
CTPOCHHEM BETeTATHBHBIX OPTaHOB, [IBETKOB M OMPEACTUTh IPU3HAKA
POJCTBA C PO3OIIBETHBIMHU U CIHEIIMATN3AIUH [[BETKA K OMBIJICHUIO Ha-
CEKOMBIMU (9Hmomopuauu).

Mamepuanwr: TepbapHbie 00pa3nbl pacTeHUH: akaruu (Accacia
melanoxylon), suxku (Vicia cracca), xaparanbl (Caragana arbore-
scens), knesepa (Trifolium medium), mommHa (Lupinus polyphyllus),
moniepHsl (Medicago sativa), poounnu (Robinia pseudoacacia), 9uHbI
(Lathirus pratensis, L. vernus); GUKCHPOBAHHBIC B CITUPTE IBETKH U
TUTO/IBI ATHX PACTEHHMN, ONIPE/ICITUTEIH.
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Cucmemamuueckoe nonoxcenue

Otnen IlokpeiToceMennsnle, LIBeTkoBEIE pacTenus — Angiosper-
matophyta, Anthophyta

Kiacce IBynonbsasie — Magnoliopsida

[onknacc Posuasl — Rosidae

[Mopsinok bo6ousetHsie — Fabales (Leguminosae)

CewmeiictBo boGoBsle, niau MoTbeuibkoBele — Fabaceae Lindl.
(Papilionaceae Giseke)

1. IToacemetictBo MumMo3oBbie — Mimosoideae

Axarus 6enas, winn cepedpucras — Accacia melanoxylon R. Br.

2. IToncemeiictBo MoThuTbKOBBIE — Papilionoideae

I'opowek mbimmnblid — Vicia cracca L.

Xo0 pabomot

1. Ha repbapHoM Marepualie paccMOTpeTh Mopdojorudeckue
MPU3HAKK BEreTAaTHBHBIX OPTraHOB IMPEUIOKEHHBIX K M3YYCHHUIO BU-
1oB pacteHnit. OOpaTUTh BHUMAHHE Ha XapaKTep MOJ0KEHHs CTeOs
B MIPOCTPAHCTBE, TUM B (POPMY JTUCTHEB, INCTOPACTIONOKEHHE, HAITU-
Yre MPUINCTHUKOB (CTpoeHue, hopma), MeTaMop(O3bl JINCTHEB, THIT
KOPHEBOH CHCTEMBI, KITyOeHbKH Ha KOpHSX (6akTepnos). OnpeneianTtsb
XKHU3HEeHHYI0 (Gopmy (6uomopghy) pacrennii. COCTaBUTh ONKMCaHHUE
OJIHOTO W3 PAaCTeHUU, PYKOBOJACTBYSCH OOIIEH CXEeMOH, 3apHcOoBaTh
BHEITHUM BU/I.

2. Ha ¢ukcupoBanHOM Matepuaie pazodbpaTh CTPOSHHUE IIBETKOB
(puc. 16). OTMETUTB: THII CHMMETPHH (3UTOMOPQHEI); pacrooxe-
HUE YacTel (UKINYecKoe); 4- WM S-4JICHHBIA TBOWHON OKOJIOIBET-
HUK; CPOCTHOJIMCTHAS Yallleyka; BEHYMK MOTBUIBKOBOTO THIIA; CTPOE-
HUe aHjapones (KOJIMYeCTBO THIUMHOK, XapaKTep CpacTaHus), 3aBs3b
MecThKa (BepXHss, OAHOTHE3/HAs), TUI THHeles (armoKapIHbIN);
w107 (606). OnpenenuTs TUIT COLIBETHH.

Jlng xaxmoro Buaa 3apucoBaTh: 1) MPOAOIBHBIN pa3pe3 IBETKa,
OTMETHUB BCE €T0 YacTH; 2) MOMEPEeYHbIN pa3pes 3aBsi3U UITH BCETO I'H-
Hellesl Ha YPOBHE 3aBsi3u; 3) AuMarpaMMy IBETKa, COCTaBUTh (OPMYJTY
LIBETKA, 3aIUcaTh TUI IJI0/a.

3. OnpeaenuTs NpU3HAKU (PUIOTEHETHUECKOTO POJICTBA C PO30II-
BETHBIMH U CTICIIHAIN3ALINH I[BETKA K OMBIICHUIO HACEKOMBIMHU.
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4. Tlo onmpenenuTento MO3HAKOMUTBCS C BUIOBBIM pa3HO00pa3u-
eM BoOoBBIX pernoHaNBEHON (QIIOpPHI.

&

Puc. 16. Cmpoenue ysemrog 6 cemeiicmse MOmMulLIbKOGIX.
1—6 — mwruunsiii 2opowex (Vicia cracca): 1 — obwuii 8uo ysemxa,
2 — nenecmiu, 3 — 08yOpamcmeennvlil anopoyell (pazeepuymsiil),
4 — necmuxk, 5 — nonepeunwiii cpes 3a6:3u, 6 — M0oaA000U 10O,
7 — monun mHoz2onucmublll (Lupinus polyphyllus) — oonobpamcmeennuvlii
anopoyetl (pazgeprymoitl), 8—9 — uuna nyzoeas (Lathyrus pratensis).

8 — 08ybpamcmeenuwbili aHOpoyell ¢ NPAMOCPE3AHHOU MbIYUHOYHOU MpPYo-
Kou (m. mp.), 9 — obwuil 8u0 aHopoyes u cureyes,; YH — YBEMOHONMCKA,
Yy — yaweyka, ¢ — rae, Kp — Kpwlavs, 10 — JenecmKi 10004KU,

H — HO20MKU, M. M4. — MbIYUHOYHAL MPYOKa, CM. H. — CB0OOOHbIE OKOH-
YanUs MHIYUHOYHBIX HUmel (M. H.), WIH — NbLIbHUKY, C. MY. — C80O0OHAs.
BEPXHSISL MBIYUHKA, 3 — 3A6513b, CIL — CIMULOOUL, PY — PbLIbYE
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Pa6ora 5. CemeiicTBa I'BO3an4HbIC

Ienv: Ha IpUMeEpe TUIMYHBIX MPEACTABUTENCH H3ydInuTh MOPdO-
JIOTHYECKHE OCOOCHHOCTH BETE€TATHBHBIX OPraHOB, I[BETKA W ILIOA
TBO3TUYHBIX.

Mamepuanvl: repbapHbie 00pa3ilbl PaCTEHUH W3 POJOB: TBO3-
muka (Dianthus), 3Be3nuatka (Stellaria), cmoneBka (Silene), cMoiika
(Steris), Topuna (Spergula), sickonka (Cerastium); GPUKCUPOBaHHBIC B
CIIMPTE I[BETKH U IJIOABI OTHX PACTCHHI OMPEICTUTEIH.

Cucmemamuueckoe nonoscenue

Otnen IlokpeiTocemennsnle, LIBeTkoBEIE pacTenus — Angiosper-
matophyta, Anthophyta

Knacc [IBynosnenabie — Magnoliopsida

Honknacc Kapuodummuner — Caryophillidae

[Mopsinok I'Bo3nukonsetHbie — Caryophyllales

CewmetictBo ['Bo3uunbie — Caryophyllaceae Juss.

1. [MoncemeiictBo Mokpuunbie — Alsinoideae

3Be3nuarka xectkonuctHas — Stellaria holostea L.

2. [TopcemetictBo CMoaeBKOBLIE — Silenoideae

CwMmouika oObikHOBeHHAst — Steris viscaria (L.) Rafin.

3. ITopcemeiicto [IpuHoroTKoBBIE — Paronychioideae

Topuria nonesass — Spergula arvensis L.

Xo0 pabomut

1. Ha repOapHOoM Marepuasne paccMOTpPeTb MOP(HOJIOTHYCCKHE
MIPU3HAKU BET€TATUBHBIX OPraHOB IMPEIJIOKEHHBIX K W3YUYEHHUIO BH-
JoB pacteHuit. OOpaTuTh BHUMaHUE HA YXU3HEHHYIO (OpMYy pacte-
HUH, XapaKkTep MOJIOXKEeHUs1 CcTe0JIsi B IPOCTPAHCTBE, JINCTOPACIIONO-
KEHUe, TUN U (QOpMY JINCTHEB, HAJIMUUE [UICHYATHIX MPHINCTHUKOB
(npu cynpoTuBHOM mosiokeHnn). COCTaBUTh ONUCAHUE OJHOTO U3
MPEJIOKEHHBIX PACTCHUH, PYKOBOJICTBYSIChH OOLIEH CXeMOi, 3apHrco-
BaTh BHEIIHUI BUI.

2. Ha ¢ukcupoBaHHOM MaTepuale pa3o0paTh CTPOCHHE [IBETKOB
U wioAoB. OTMETUTh: THI CUMMETPHUH; S-4JICHHBIN MBOIHON (TIpo-
CTBIM) OKOJIOIIBETHHK; YallleuKy (pa3/ieNbHo-, CIAHOIUCTHYIO), Jie-
MECTKH (C HOTOTKaMH M 3yOIlaMy IPUBEHYNKA WK 0€3 HUX ), THIYMHKH
(KomMuecTBO, NIUHA), HEKTAPHUKH, TMECTUK (KOJIUYCCTBO ILIOIOJIH-
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CTHKOB, 3aBsi3b), THII THHEIEs (CUHKAPITHBIM, JIM3UKAPITHBIN); TLIO]
(xopoOouka) u xapakTep ee BCKpbiBaHus. ONpeesIuTh THIT COIIBETUN
(crmokHBIC qUXa3ul, TeHoxa3uil).

Jns kakmoro BuAa 3apucoBaTh: 1) MpomonbHBINA pa3pes LBETKa,
OTMETHUB BCE €r0 YaCTH; 2) MOMEPEUHbI Cpe3 HUKHEH YacTH 3aBs3H,
OTMETHUB KOJIOHKY C CeMsi3auaTkaMu (3Be3/14aTKa), MOTePEYHbIH cpe3
HIDKHEN 4acTH 3aBsi3U C IIEPErOPOJKON U BEPXHEN 4acTH 3aBs3H, OT-
METHUB KOJIOHKY C CeMsi3ayaTKaMu (CMOJIKA); 3) nmuarpammy IIBETKa,
COCTaBUTh (POPMYJTY I[BETKA, 3aIIMCATh THII IUI0A.

3. Onupasich Ha JaHHBIC CTPOCHUSI LIBETKA U THUIIA THHELEs U3y-
YEHHBIX MPEJCTaBUTENEN I'BO3AUYHBIX, ONPEACIUTh JUHUIO 3BOJIO-
MM OJIKJIacca.

4. Ilo onpeaenuTeInto TO3HAKOMUTHCS C BUJOBBIM Pa3HOOOpa3u-
€M TBO3JIMYHBIX PErHOHAIBHOM (DIOPHI.

Pabora 6. CemeiictBo KanmycTtHbie (KpecTonseTHbie)

L]eny: HA IpUMEpE TUITMYHOTO TPEACTABUTENS U3YIUTh MOPQO-
JIOTUYEeCKHe 0COOEHHOCTH BETETATUBHBIX OPTaHOB, IIBETKA U IIJIOIOB
KPECTOIBETHBIX.

Mamepuanvl u obopydosanue: tepdapuii, (HUKCHpPOBaHHBIE B
CIUpTE MBETKH W TUIOABI Oypauka (Alyssum), xanyctel (Brassica ol-
eraceae), cBepOUTH BOCTOUHOU (Bunias orientalis), peqbKu ITHKOU
(Raphanus raphanistrum), cymounuka nacrymbero (Capsella bursa-
pastoris), apytku nionesoii (Thlaspi arvense), onpeneauTeNH.

Cucmemamuueckoe nonoxceHue

Otnen IlokpeiToceMenHsble, LIBeTkoBbIE pacTenus — Angiosper-
matophyta, Anthophyta

Knacc /IBynonsnasie — Magnoliopsida

[Mogkmace Aunnenunasl — Dilleniidae

[Mopsimox KamepcomBerasie — Capparales

CewmeiictBo KamyctHeie, unu Kpecrousertnele — Brassicaceae
Burnett (Cruciferae Juss. nom. altern.)

lNopuunia nonesast — Sinapis arvensis L.
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Xo0 pabomot

1. U3yunts 1o repOapuio Mophoiornueckie Npu3HaKy BereTa-
TUBHBIX OPraHOB TPeIOKeHHOro pacTeHus. OOpaTHTh BHUMAaHHE
Ha XU3HEHHYI0 GopMy (OJHOJIETHHK), JTHCTOPACIIONOKCHUE, THIT H
(dbopmy nHCThEB (HUKHUX, CPEJHUX, BEPXHHX). PaccMoTperh B cre-
PEOCKOMUYECKUI MHUKPOCKOIT BOJIOCKH, IOKPBIBAIOIIEE DPACTEHHE;
CTpOEHHE MX MMEET CHCTeMaTH4YecKoe 3HaueHue (OHU MOTYT OBITh Y
Pa3HBIX pacTeHUH MPOCTBHIMU, ABYX-, IATUPA3IEIHHBIMU — 3Be3/14a-
TBIMH). BBISICHUTB, KAKUMH BOJIOCKAMH OITyIIIEH CTeOeNb N3y4aeMoro
pacrenust. COCTaBUThH OIMCAHUE PACTCHUS, PYKOBOJCTBYSCH OOIIEH
CXEMOM, 3apruCcOoBaTh BHEILIHUM BUJL.

2. Ha ¢uxcupoBanHOM MaTepuaie pazoOpaTb CTpOCHUE T'eHe-
pPaTHBHBIX TTOOETOB — COIBETHH (KUCTh, B BEPXHEH YaCTH TIepexo-
JAIIas B IIUTOK) U IBeTKa. 1 BeTKa: OTMETUTh THII CUMMETPHH,
00paTUTh BHUMaHUE HAa YUCIOBOE COOTHOIIEHUE OT/EIbHBIX YacTel
1 UX B3aMMHOE PacoJIOKeHHE, OTMETUTh HEKTapHUKU. 3apucOoBaTh
MIPOJIOJIBHBIN pa3pe3 1BeTKa, OTMETHB BCE €ro YacTH U AHarpamMmmy
LIBETKA; MOTEPEYHBI cpe3 3aBA3M, OTMETHUB INEPEropOJIKY MEXKIY
JIO’KHBIMU THE3/IaMU M PacIlojoKeHNE B HUX CeMA3a4aTKOB; COCTa-
BUTH (OPMYJTY [[BETKA.

3. ByunTh TII0/1bI KPECTOIBETHBIX (pHUC. 17): CTPYUOK, CTPyUO-
4ek, openiek. OOpaTuTh BHUMaHHE HA COOTHOLICHHE IJTUHBI M IH-
pUHBI, BCKPBIBAETCS CTBOPKAMH WJTM HET (OrajjaeT LEeIUKOM MM pas-
JIAaMBIBAeTCSl TIONIEPEK Ha OJHOCEMEHHBIC WICHHKH), HOCHK ((opma,
JUIMHA), KWIKOBAHHWE CTBOPOK. 3apHCOBATh pa3HbIE THUIIBI IIOJOB:
1) cTpy4oK ¢ HOCHKOM (Kamycra), 2) cTpy4doK 0e3 Hocuka (KenTyI-
HUK), 3) pa3iaMbIBarOIIUNCS CTPYUOK (peapka), 4) CTpydoUeK, CILTI0C-
HYTHII TapajieNbHO MBY (CYMOYHUK), 5) CTPY4OUEK, CITIOCHYTHIH
MIEPIEHUKYISAPHO TIeperopoake (ApyTka), 6) HEBCKPHIBAIOLIHMICA
OpEIIKOBUIHBIN CTpyUOUeK (cBepOura).

43



Puc. 17. I1no0sr kpecmoysemmwix.

1 — unenucmoiii cmpyuox pedvku ouxou (Raphanus raphanistrum,),
2 — cmpyuok kanycmul (Brassica oleraceae), 6ckpuvlearowuiicss cmeopkamu,
3—5 — ysrkonepezopooduameiii cmpyyok apymku (Thlaspi arvense):
obwuil 8uo (3), eckpuviearowutics (4), nonepeunulii paspes niooa (3),
6 u 7 — wupoxonepe2opoouamslii cmpy4ok oypauxa (Alyssum):
nonepeunuwlii paspes (6) u oowuti 6uod (7) niooa,

8 — Hesckpuvigalowueca cmpyyouex ceepoucu socmounoll (Bunias
orientalis), 9 — y3xonepe2opoduamulii cmpyHouex nacmyuibell CymKu
(Capsella bursa-pastoris);, ni — n1000HOHCKA, pM — PAMKA,

. N. — CMBOPKA NA0OA, H — HOCUK, JHC. N. — JOHCHAS NEPeOPOOKd,
M — ceMeHa, n. n. — npoeooAuie NyuKu

4. o ompenenuTento MO3HAKOMUTLCS ¢ BUAOBBIM Pa3HOOOpa3H-
€M KpPECTOIIBETHBIX PErHOHATBHOM (DIOPHI.

44



Pabora 7. CemeiicTBa BepeckoBbie, BpycHU4YHbIe

Llenv: Ha IpUMepe THIUYHOTO MPEACTABUTENS U3YYUTh MOpdo-
JIOTUYECKHe 0COOCHHOCTH BEreTaTHBHBIX OPraHOB, I[BETKA U IUIOJIOB
BEPECKOBBIX U OPYCHUYHBIX.

Mamepuanvl u obopydosanue: repdapuii, (HUKCUPOBAHHBIC B
CIHPTE LIBETKU U IUIOJIbI OarynbHHUKa O0onoTHOTO (Ledum palustre) n
yepuuku (Vaccinium myrtillus), onpenenuTeny.

Cucmemamuueckoe nonosicenue

Otnen IlokpeiTocemennsnle, LIBeTkoBbIe pacTenus — Angiosper-
matophyta, Anthophyta

Kunacc [IBynosneusie — Magnoliopsida

oaxnace dumnennnast — Dilleniidae

[Mopsinox Bepeckoupernsie — Ericales

CewmeiictBo BepeckoBbie — Ericaceae Juss.

[MoxcemeiictBo BepeckoBbie — Ericoideae

Barynbnuk 6onotusiii — Ledum palustre L.

CewmeiictBo bpycuuunsie — Vacciniaceae S. Gray

Yepnuka— Vaccinium myrtillus L.

Xo0 pabomui

1. U3yuuts o repbapuio Mophosornueckie Npu3HaKy BereTa-
TUBHBIX OPraHOB MPEIOKEHHBIX pacTeHuid. OOpaTUTh BHUMaHKE Ha
KHU3HEHHYIO0 (OopMYy, crloco0 BETBIECHHUSI TTOOETOB, TUCTOPACIIONOKE-
HUe, TUT ¥ GOPMY JIUCTHEB (9puUKoudHo20 TUIa), 0COOEHHOCTH KOpHE-
BOH cUCTEMBI (9K30MUKOPHU3Y), THUII colBeTuil. COCTaBUThH OMUCAHUE
OJIHOTO U3 PaCTCHHIA, PyKOBOJICTBYSCh OOIEH CXEMOW, 3apUCOBaTh
BHEIIHUHN BUJI.

2. Ha ¢uxcupoBaHHOM MaTepualie pa3oOpaTh CTPOSHHE IIBETKOB
(puc. 18, 19). OOpaTuTh BHUMAaHHE HA CUMMETPHIO, S-KPyroBoii (IieH-
TAlMKIMYECKU), S5-4JeHHBIH LBETOK, XapakTep CpacTaHus dYacTel
Yalleukl M BEHYMKA, HEKTApHBIM JTUCK, TBIYUHKH (KOJMYECTBO, pac-
LIMPEHHbIE OCHOBAHHS THIYMHOYHBIX HUTEH), TIOJIOKEHUE 3aBSI3H, THUII
ruHenes (CHHKapITHbIH), 104 (kopobouka, aroaa). 3apucosamy: 1) 06-
LIMH BUJ IBETKA HA IBETOHOXKKE, 2) LIBETOK Oe3 BEHUYHKA, 3) THIYUHKY,
4) nonepeyHbIil cpe3 3aBsi3U, OTMETUB MEPErOPOJKU MEXITY THE3/1aMU
(ompenenuTh YHUCIIO THE3/); COCTAaBUTh (DOPMYJTY LIBETKA.
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3. Io repGapuro U ONpeaenuTeNI0 NO3HAKOMHUTLCSI C BUIOBBIM
pa3HooOpa3ueM BEepEeCKOBBIX U OPYCHHYHBIX PETHOHAIBHOHN (DIOPHI.

Puc. 18. baeynonux 6onomusiii (Ledum palustre):
1 — obwuii 6uo0 ysemra, 2 — npuyeemnux, 3 — yeemok Oe3 8eHUUKda,

4 — nonepeunvlii cpe3 3a653u, 5 — MbIYUHKA, YH — YGEMOHONCKA,

YWy — yauieuxa, in — AenecmKu, mu — mul4uHKY,
m. H. — MbIYUHOYHAA HUMb, Op — ObIPOYKU HA EPXYUIKe NbLIbHUKA (NIIH),
6 — BOJLOCKU, JiC. 8. — JHCENEIUCHIBIE BOTOCKU, NCN — NECMUK,
3 — 3a653b, CNM — CMOJOUK, DY — PbLIbYeE, 2. 3. — SHe30d 3a653U,
Ny — NAAYEeHMbl, C3 — CeMAIAUAMKY, N. N. — NPOBOOAUIE NYUKUL
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Puc. 19. Yepnuxa (Vaccinium myrtillus):
1 — uacmo pacmenus ¢ yeemxom, 2 — yeemok 6e3 eHuuxa (61)
U mulyunoK (my), 4 — moryunxu cnepeou (a) u cooky (0),

5 — nonepeunviii cpes 3aea3u (3); ¢ — cmebenb, 1 — AUCMbSL,
YH — YBEMOHOIICKA, YWY — YAUEUKd, M.H. — MbIYUHOYUHbIe HUML,
NIH — NbLILHUKU, P — MPYOOUKU HA BepXYULKe NbLILHUKA,

Op — ObIPOUKU, NP — NPUOAMKU, HK — HEKMAPOHOCHBII OUCK,
cm — CmoaduK, py — pulivye, 2. 3. — SHe30d 34643U,
€3 — ceMA3auamKu, n. n. — nPoeoodsiyue NyyKu
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PaGora8. Cemeiicta IlaciieHoBbIe, SICHOTKOBBIE
(I'ydouseTHbIE)

L]env: M3y4uTh OCOOCHHOCTH CTPOCHMS IBETKA IMACICHOBBIX H
ryOOILIBETHBIX — TIPEJCTABUTENICH MOIIHOW SBOJIFOIIMOHHON BETBH,
XapaKTEPU3YIOLIEHCs] BBICOKOW CIIELMAIN3ALMN CPOCTHOJIEIIECTHOTO
U TpyOUaTOro OKOJIOLBETHHKA.

Mamepuanvr: repbapuii pacTeHuil U3 pojaoB: OeneHa (Datura),
nacier (Solanum), Tabax (Nicotiana), tomar (Lycopersicon); 3eneH-
uyk (Galeobdolon), xuByuka (Ajuga), wmsrta (Mentha), NUKYJIbHUK
(Galeopsis), scnotka (Lamium), GUKCUPOBAHHBIC B CIHPTE I[BETKU
IUIO/IbI, ONIPECITUTEIH.

Cucmemamuueckoe noinodicenue

Ortnen [okpsiTocemennbie, L{BeTkoBbIe — Angiospermatophyta,
Anthophyta

Kunacc [IBynosneusie — Magnoliopsida

ITonxnacc Jlamuunasl — Lamiidae

I'pynna nopsinkoB CrnialiHosnenecTueie — Simpemalae

[opsnox ITacnenossie — Solanales

CewmeiictBo [lacnenoBsie — Solanaceae Juss.

Kaprodens — Solanum tuberosum L.

[opsnok I'ybousernsie — Lamiales

CewmeiictBo ScHoTkoBble (I'yOouBetHble) — Lamiaceae Lindl.
(Labiatae Juss.)

[Mukynsauk Kpacusblii — Galepsis speciosa Mill.

Xo0 pabomout

1. 3yunts mo repOaputo pazHooOpaszrne MophoIOorHiecKux mpu-
3HAKOB BETETaTUBHBIX OPTaHOB MPEAJIOKEHHBIX PACTEHHH CEMEUCTBa
[TacnenoBsIe: ciocod BETBICHUSI TOOETOB, JTUCTOPACIIONOKECHHUE, THIT
u GopmMa JIMCTHEB, )KU3HEHHBIC GOpMbI. COCTAaBUTH ONMCAHUE OJHOTO
W3 pacTeHHi, HanpuMep KapTodersi, pyKOBOJICTBYSIChH 001 CXeMOH,
3aprcoBaTh BHEIIHUH BUJ. OTMETHUTH, YTO KapTO(eab — pacTeHHe
MHOTOJIETHEE C MOA3EMHBIMHU 1MOOEraMU-CTOJIOHAMU M KIyOHSIMH Ha
Hux. KyIpTuBUpyeTcs Kak OIHOJIETHEE pacTeHHE.

2. Ha ¢uxcupoBaHHOM MaTepuase pa3o0paTb CTPOCHUE COLBE-
THSL M LBETKa macyieHoBbIX (puc. 20). OOpaTuTh BHUMaHHUE Ha CHUM-
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METPUUHBIH, 4-KPYTOBOW (TETPALMKIMUYECKHIi), S-UJICHHBIA 1IBETOK,
CPOCTHOJIMCTHYIO YalleyKy M CIAaWHOJENECTHbI KOJECOBUIHBIN
BEHYMK C KOPOTKOW TPYOKOI, pacloyioKeHHe THIYMHOK, YacTH Iie-
cTHKa (OKpYIJIO-SHIIEBUIHAS 3aBsA3b, IJTUHHBIN, CIIErKa HW30THYTBIN
CTOJIOMK, TOJIOBYATOE PBUIBLIE), XapaKTep THHENes, IUIoj (CovHas
2-rHe3IHasi MHorocemeHHast aroza). OcoOEHHOCTBIO NacICHOBBIX
SIBJIAETCS] KOCOE TOJI0KEHHNE THHEIles] IO OTHOLIEHUIO K MeINalbHOMN
IUTOCKOCTH L[BETKA. 3apuCcOBaTh OO BUJ [[BETKA CHHU3Y B Havaje
LIBETEHUS; MPOAOJIBbHBIN pa3pe3 I[BETKA, OTMETUB CIMIIINECS MEXTY
co00# MBUILHUKH, BCKPBIBAIOIINECS HA BEPXYILKE; MOMEPEYHBINA Cpe3
2-THE3JHOTO MBIJIBHUKA; MONEPEYHbI Cpe3 3aBA3M C MOIIHO Pa3BH-
TBIMH TIJIAIIEHTaMU; COCTaBUTh (OpMyIy LBeTKa. OTMETUTH Ipyrou
THUI 10712 — KOpoOouka (OeneHa, Tabak), KOJIMYECTBO THE3/I B HEl,
XapakTep BCKPBITHSL.

3. U3yunts no repbapuro MopoJornieckie Npu3HaKy BereTa-
TUBHBIX OPraHOB PacTeHUH cemelcTBa SIcHOTKOBBIe. OOpaTUTh BHU-
MaHHE Ha XapakTep MOJIOKEeHUs CTeONs B MPOCTpaHCTBE (TPUITOIHU-
MaIOLIHUICsl, CTEMOMMNICA U JIp.), CyIPOTHBHOE JMCTOPACIIOIOKEHHE,
4-rpaHHBIA B CEYCHUHU CTEOEIb, IPOCTHIC JUCThS, Kpal JHCTa, xKele-
3MCTOE OIYLICHHE BCEX OPraHOB pacTEeHUM, xu3HeHHYI0 popmy. Co-
CTaBUTh ONMHMCAHUE OJHOTO U3 MPEUI0KEHHBIX K U3YUEHUIO PACTEHUIH,
PYKOBOJCTBYSICh 00IIel CXeMOil, 3aprcoBaTh BHELIHUHN BH/I.

4. Ha puxcupoBaHHOM MaTepualie pa3odparb CTPOCHUE COLIBETHUS
Y LBETKa ICHOTKOBBIX (puc. 21). OOpaTuTh BHUMaHKUE HA 3UTOMOP]-
HBIH, 4-KpYTrOBOM LBETOK, S-YJICHHBIH OKOJOLBETHUK, CPOCTHOIUCT-
HYIO Yalleyky (MpaBHJIbHYIO WM HEMPAaBUIBHYIO), IBYTYOBIH (pexe
MPaBWIbHBINA) BEHUUK C AJTUHHOW TPYOKOH, OCOOCHHOCTH CTPOCHHS
BEpXHEW M HWKHEH T'yObl, THIYMHKH (MX KOJIMYECTBO, [UINHA), 3aBS3b U
CTOJIOMK MECTHKA, HEKTAPHBINA BaJIMK, 1104 (IMHOOUH u3 4 spem). 3a-
pHucoBaTh OOIIMI BUJ LBETKA SICHOTKU COOKY; Pa3BepHYTHIH BEHUHK
C BHYTPEHHEH CTOPOHBI, IMOKa3aB MPHUKPEIUIEHUE THIYMHOK, (Hhopmy
MBUTBHAKOB U BJIOYKEHHBIN B CKJIQJAKH TPYOKH BEHUMKa CTOJOMK, Te-
CTHK C HEKTapHBIM BaJIMKOM IPU OCHOBAHHUH, € 4-JI0NACTHOMH 3aBs3bI0
U TUHOOa3u4ecKuM cTosIONKOM. CocTaBUTh (POpMyITy IIBETKA.

49



Puc. 20. Ilacaen (Solanum sp.):
1 — monooou yeemox cHusy, 2 — obwuii 8u0 ysemra Ha 60.1ee no3oHell
cmaouu pazeumus, 3 — MulYUHKA, 4 — nOnepeynsvlll cpe3 NblIbHUKA,
5 — npooonvusiil pazpes ysemxa, 6 — nonepeunnviii cpes 3a6:3u;
YH — YBEMOHOICKA, 6H — BEHUUK, YUY — YAUEUKA, YUl — YAUETUCTUK,
NIH — RbLIbHUKU, Op — ObIPOUKU HA 6ePX) NbLIbHUKA,
M. H. — MbIYUHOYHAS HUMD, 2. NIH. — SHe30d NbLIbHUKA,
n. . — NPOBOOSAWUL NYHOK, 3 — 3A6513b, CI — CMOJOUK, PY — pbliblYe,
ny — niayeHma, c3 — ceme3auamKu
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Puc. 21. Huxynenuk kpacuswiii (Galepsis speciosa):

1 — obwuii 6u0 coysemus, 2 — obwuil 6u0 yeemxa, 3 — uaueuxa (Yuu),
4 u 5 — nolibHuKy cooKy (4) u cnepedu (5), 6 — paseepHymulii 6eHUUK ¢ nec-
MUKOM, 7 — npoO0IbHbLIL Cpe3 3a6si3u, 8§ — KOHeUHble IONACmu CMoaouKa
€ pylabyem; K. . — KpOIOWULl IUCM, YH — YGEMOHOIICKA, 6. 3. Y. — BEPXHULL
3ybey yawieyxku, m. 6H. — mpyoKa 6eHUUKA, 6. 2. — GEPXHsIsL 2y0a 6eHUUKA,

H. 2. — HUJICHAA 2y0a 8enyuKda, 0. 1. — OOKo8ble 10nacmu HudxicHel 2yovl,
C. 1. — CPeOHsisl IONACHIb HUMICHEL 2Y0bl, PIC. 8. — POICKOGUOHDLL BbIPOCH,
M. H. — MbIYUHOYHASL HUMb, NIH — NLIbHUKU, 3 — 3A6513b, 1. 3. — JONACMU

3a653U, Cm — CMOIOUK, €3 — CeMA3GYAMKU, HK — HEKMAapHUK

5. Tlo repbaputo u ONpPENEIUTEI0 MO3HAKOMHUTHCS C BUIOBBIM
pa3HO00pa3reM MacICHOBBIX U ICHOTKOBBIX PErHOHAIBHOM (DIIOPHI.
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Pa6ora 9. CemeiicTBo AcTpoBble (C/10:KHOLBETHBIE)

Llenv: Ha IpUMepe THIUYHOTO MPEACTABUTENS U3YYUTh MOpdo-
JIOTUYECKHE 0COOCHHOCTH BEr€TaTUBHBIX OPraHOB, Pa3HOOOpa3ue TH-
TIOB IIBETKA aCTPOBBIX.

Mamepuanvt: TepOapuii, pUKCHUpPOBAaHHbBIC B CIIUPTE LIBETKH pac-
TeHuid: Bacuiek cunuil (Centaurea cyanus L.), 10myX TayTHHUCTBIH
(Botinounsil) (Arctium tomentosum Mill.), HUBSHUK OOBIKHOBEHHBIN
(Leucanthemum vulgare Lam.), nukopuii o0bikHOBeHHBbIN (Cicho-
rium intybus L.), ogyBaHuuK nexapcTBeHHblld (Taraxacum officinale
Wigg.), onpenenureny.

Cucmemamuueckoe nonoscenue

Ortpnen [TokpeiTocemennbie, LiBeTkoBbie — Angiospermatophyta,
Anthophyta

Kinacc [IBynonenusie — Magnoliopsida

[Monknacc Acrepuansl — Asteridae

[Mopsinok ActporBeTHable — Asterales

CewmeiictBo AcTpoBblie, min Cl0KHOLUBETHBIE — Asteraceae Du-
mort. (Compositae Giseke)

1) noncemetictBo TpyOuarotsernbie — Tubuliflorae (Asteroideae)

Arctium tomentosum Mill., Centaurea cyanus L., Leucanthemum
vulgare Lam.

2) nozcemerictBo S3brakoBorBerHbie — Liguliflorae (Cichorioideae)

Cichorium intybus L., Taraxacum officinale Wigg.

Xo0 pabomut

1. U3yunts mo repbaputo pazHoobpasre MOp(hOIOrHIECKUX
IIPU3HAKOB BEI'€TaTHUBHBIX OPraHOB MPEJIOKECHHBIX PACTEHUN ceMeii-
CTBa ACTpOBBIE: JIUCTOPACIIOJIOKEHHE, TUIl U (OPMa JIUCTHEB, KH3-
HEHHbIE (OPMBI; ONPEAETUTh TUIl COLUBETHS (KOP3UHKA), YUCIO KOP-
3MHOK Ha PacTeHUH (OAMHOYHbIE WM COOpaHBI IPYIIIaMH B CJIOXKHbIE
OOTpUUECKHEe WM LIUMO3HBIE couBeTHs). PykoBoAcTBysch oOuieit
CXEMOH, COCTaBUTh ONMCAHUE OJTHOI'O U3 PACTEHUI, HAPUMEpP LUKO-
pHsl, 3apUCOBATh BHELIHUHN BU.

2. Ha ¢uxcupoBanHOM MaTepuaie pa3oopaTb CTpOCHHE KOp-
3UHKU: OTMETHUTD JIOKE U €r0 OCOOCHHOCTH, CTPOEHHE 00EPTKH (3TO
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CUCTEMAaTH4ECKUN NMPU3HAK), ONPEAETUTH THUIIBI [[BETKOB B KOP3UHKE
(puc. 22), pazo0paTh CTpOCHHE IBETKOB.

2.1. 'ereporaMHast KOp3MHKa pacTeHUs] HUBSHUK (puc. 23). Otme-
TUTh COCTaBHBIE YacTH: 00epTKa uepenuTyaras, 3—4-psaHas, u3 Tpassi-
HUCTBIX, JJAHIETHBIX, TYIBIX JIUCTOYKOB C IJICHYATOH Oypoi KaiMoii;
JIO’KE KOP3MHKHU CJIETKa BBIMYKIIOE, ssMyaToe, rojgoe. Kpaesble LBETKH
OIHOPSIHBIE, JI0JCHOA3bIUKOBbIE, Oellble, NECTUYHBIE, C MPOJOJITOBa-
TBIM WJIM JTMHEHHBIM OTTHOOM M 3 WIIM 2 KOPOTKHMH TYIIBIMH 3yOuu-
KamH. 3aBsi3b OOpPaTHOKOHYCOBHIHAsS, C TPOAOJTOBATHIMH CBETIIBIMH
peOpBILIKaMH, CTOIOWK NPU OCHOBAaHMU C HEKTAPHBIM BAJIMKOM, Ha
BEpXYILIKE C 2 JIMHEWHBIMH JIONIACTSAMH, BBICTYNAIOIIMMHU U3 BEHUHUKA.
CpenHue LBETKH KOP3MHKH MHOTOUYMCIICHHBIC, mpyobuamspie, MEJIKUE,
XKenThle, oboemnonble. TpyOKka BeHUMKa TPaHUCTasl, C 5 TPEyroIbHBIMH
KOPOTKHUMH TPSIMOCTOSYMMH 3yOurKamMu. THIYMHKH KOpOYe BEHUHKA.
[IpukpenyieHbl HUTSIMU K OCHOBAHMIO WK K CEpeIUHE TPYOKH BEHUHKA.
CTOnOMK NpH LBETEHUH CUIILHO BHICTYIAET M3 BEHUYHMKA. 3aBSI3b HIK-
HsIs, OOPAaTHOKOHYCOBHIHAS, C TIPOAOJILHBIMU peOpbIkamu. CeMsHKa
C CHJIBHO BBIJAIOLIMMHUCS POAOIBHBIMU PEOPBILIKAMH.

3apucoeamyp: 00U BUJ COLBETHS CHU3Y, OTMETHB YepenuTya-
TYI0 00€pTKY; IPOJOJIBHBIN pa3pe3 KOP3UHKU CO CI1a00 BBITYKIIBIM JIO-
K€M U IIBETKaMU; JI0>)KHOSI3bIYKOBBIN MECTUYHBIH [IBETOK C BHYTPEHHEH
CTOpOHBI; TpyOUaThIi IBETOK COOKY. COCTaBUTH (POPMYJIBI LIBETKOB.

2.2. T'omoramHasi KOp3uHKa pacTeHust jJonyX. OTMETHTh 0cOOeH-
HOCTH CTPOEHHS: OKpyTiasi (opMa, MayTHHUCTasi 0OepTKa U3 MHOTO-
PSAAHBIX JAHUETHBIX WM JMHEHHBIX JMCTOYKOB, C BHEIIHUM KPYroM
JIUCTOYKOB, OKAHYMBAIOLIUXCSI KPIOUOUKOM; CJIETKa BBIMYKJIOE MsICHU-
CTO€ JI0’KE€, C MHOTOYHCIIEHHBIMU JUTMHHBIMH JIMHEWHBIMU IIIETUHKAMU;
mpyouamule UBETKH, C MHOTOPSITHBIM XOXOJIKOM M3 IIETHHOK pa3HOM
JUIMHBL. Y I[BETKa OTMETUTH AETAJIN: BEHUUK ITypPITypOBBIM C ATMHHON
C JUIMHHOW TPSMOW WMJIM M30THYTOH (Y KpaeBbIX LIBETKOB) TPYOKOIi,
KOJIOKOJIbYATO-PACIIUPEHHON CBEPXYy, C 5 3a0CTPEHHBIMH 3yOLamu.
TerunHOUHAsT TPYOKa BO BpeMsl IBETEHHUS OYTH HAIIOJIOBHHY BBICTY-
MaeT U3 BEHYUKA, MbUIbHUKY JIMHEHHbIE, HAa BEPXYILKE C 3a0CTPEHHBIM
MPUAATKOM, B OCHOBAaHHM CTpEJIOBUIHBIE. 3aBs3b OOPaTHO KOHYCO-
BUJIHASI, C TMPOAOJIBHBIMU PEOPBIIIKAMU M MONEPEUYHBIMA MOPLIMHKA-
MH. CTONOMK ¢ HEKTapPOHOCHBIM BalWKOM B OCHOBAHUH, Ha BEPXYIl-
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K€ ClIerka yTOJIIIEHHBIH, ¢ BRIMETaoIUMHKcs Bojdockamu. CeMsiHKa ¢
YCEUEHHON BEPXYLUKOM, HECYLIEH HEKTApHBIA JUCK, U C ONaJarolluM
XOXOJIKOM U3 KOPOTKHUX JKECTKUX IIETUHOK.

2.3. I'ereporamMHasl KOp3MHKa pacTeHus: Bacuiek. OTMETUTH Jie-
Taly CTPOSHMS: sileBHAHAS (GopMa W UYepenuTyaToe JIUCTOPACIIO-
JIOKEeHHE O0EepTKH, Kpail JMCTOYKOB (HapyXHble — C Oaxpomdyaro-
MUIBYATON KaiiMOM, BHYTPEHHUE — C MEJIKO3yO4aThIM HU30ETaroIuM
MPUAATKOM), JIOXKE TUIOCKOE, C TOHKMMH ILETUHKAMH, KPAEBbIE LIBETKH
mpyouamo-KoCo80POHKOBUOHbIE, C PEAYLIMPOBAHHOM 3aBs3bl0, OeCIo-
nble. TpyOka B BepxXHEH 4acTu ciierka n3orHyTas, ¢ 5—8 TpeyroJbHbIMU
3ybuamu. 3apucosams yeemox. COCTaBUTH POPMYITY LIBETKA.

CpeavHHbBIE UBETKU KOP3UHKU mpybOuamvie, ¢ JIAHHOW, HHOTAA
W30THYTOU TPYOKOM, ¢ 5 OTCTOSIINMU Y3KHMU JOISIMHU. XOXOJIOK JABO¥-
HOM: Hapy»HbIA U3 MHOIOYMCIICHHBIX, PACIIOJIOKEHHBIX B HECKOJIBKO
PSIOB IIEPOXOBATHIX ILETUHOK, OOJiee IMHHBIX, YeM BO BHYTPEHHEM
Kpyre. TeIMMHOYHBIC HUTH, IPUKpEIJICHHBIE K TpyOKe BeHUMKa OJM3
3eBa, C KOPOTKUMH BOJIOCKAMH, MOJ] TMHEHHBIMH (DHOJICTOBBIMH TIBLTh-
HUKAaMH C IPOI0JITOBATHIMU MPUIATKAMH CBEPXY; ThIYMHOYHASI TPYOKa,
BBICTYIAIONIAsl U3 BEHYMKA; 3aBsi3b OOpaTHOSHIIEBUIHAS, KOCOCPE3aH-
Hasl Y OCHOBAHUS, C HEKTAPOHOCHBIM BAJIMKOM HAaBEPXY U C JUIMHHBIM
CTOJIOMKOM, HECYIINM BOJIOCKHU MOJ IBYMSI KOPOTKHMH JionacTsimu. Ce-
MSTHKa 00paTHOSIHLIEBHIHAS, TP OCHOBAaHUH C PyOUYHKOM U OOPO3AKOM
13 BOJIOCKOB, HA BEPXYLIKE C 30JI0TUCTBIM XOXOJIKOM.

2.4. T'oMmoramHasi KOp3MHKa paCTEHUH LIUKOPUS, KO3I0OOPOTHH-
Ka (puc. 24). OTMETUTH IeTall CTPOCHUS: UJIMHAPUIECKas ABYPS-
Hasi 00epTKa, U3 TPABSIHUCTHIX JIUCTOUYKOB C JKEJIE3UCTHIMH BOJIOCKA-
MH, JIOKE KOP3UHKHU C IETUHUCTBIMU IIJICHKaMHU. Bce LIBETKU KOP3UH-
KM SI3bIYKOBBIE, TOJIyOOBaTO-CUHME 1O OKpackKe, JUIMHHEEe OOCpTKH.
BeHunk ¢ KOpOTKOM, cerka paclIMpeHHON Ha BEpXYLIKe TPYOKOH u
JINHEHHO-TIPOJIOJITOBATBIM OTTHOOM. [TbUThHUK JIMHEHHBIH, TPU OCHO-
BAHWMM CTPEIOBUJHBIN, C OKPYIIO-TPEYTOJIbHBIM IIPUIATKOM Ha BEp-
XyLIKe. 3aBs3b IPOJI0JTrOBaTasl, FpaHUCTas WU CILTIOCHYTas CO CITUH-
KM, Ha BEPXYLIKE C KOPOHKOU U3 MEJIKUX MHOTOYMCIICHHBIX INIEHOYEK.
Cronbuk Ha BepXyLIKE ¢ BOPOTHUYKOM W3 BOJOCKOB M JJUHHBIMU
TOHKHMH JIONIACTSIMHU. 3apHCOBATh LIBETOK, COCTABUTH (POPMYITY.
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Puc. 22. Tunvt ysemkos:
A — mpyouamoiil (1 — obwuii 6uo, 2 — paspes),
b — noorcnosasviukosulil, B — a3viuxosulil, I’ — 60pOHKOBUOHbIT

A

A

Puc. 23. Huganux obwiknosennviil (Leucanthemum vulgare):

1 — obwuii 6u0 KOP3UHKU CHU3Y, 2 — NPOOOTIbHYIL PA3Pe3 KOP3UHKU,
3 — JI0JICHOA3bIUKO0BbII YBEeMOK (1. 3. Y8.), 4 — mpyouamvlil Y8emox
(m. y.), 5 — mpybouamolil ysemox ¢ pa3eepHymviM 6EHYUKOM,

Y6H — YBEMOHOC, 00 — 0DEPMKA, JIAHC — N0IHCE KOPIUHKU,

m. 8. — mpyoKa 6eHYUKd, Om — omaub, X — XOX0.JI0K,

NIIH — NbLIbHUKU, 3 — 30653b, C — CMOJNOUK, pY — pblibye
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Puc. 24. Huxopuii o6viknosennwiii (Cichorium intibus) (1-3)
u K0371000p0ooHUK 8ocmounblil (Tragopogon orientale) (4-5):
1 — obwuii 6u0 Kop3uHKuU, 2 u 5 — A3b1YKOBbIE YGEMKU (A13. Y.),

3 — paszeepHymas mpyoKa NulibHUKO8, 4 — ceMAHKA, 00 — 0bepmKa,
m. 6H. — MpyOKA 8eHUUKA, OM — 0meud, m. n. — MpyoKa NLLILHUKOS,
NIIH — NbLIbHUKU, PO — NPUOAMKU, M. H. — MbIYUHOYHbIE HUMLL,

3 — 3a6513b, CM — CMOJIOUK, PY — PblIbYE,

8 — ONIOCKU HA MPYOKe GEeHUUKA, X — XOXOLOK, 1 — JIemyuKd
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Bonpocbl 15 camokoHmMpos

1. HazoBuTE OCHOBHBIE HAIIpaBJIEHUS 3BOJIOLUHN BETE€TaTHBHBIX
OpraHoB ABYAOIbHBIX MO A. JI. TaxTamxsny.

2. Kakoil TN cTpoeHHs [IBETKA Ha0 CYUTATh HCXOHBIM, C TO3HU-
uuu A. JI. Taxtamxsaaa? Kakue cemeiicTBa U3 pacCMOTPEHHBIX UIMEIOT
3BOJIIOLIMOHHOE CXOJICTBO C TAKUM IIBETKOM?

3. Iloka3atp Ha psiie paCTEHMH 3BOJIOIMIO OKOJIOIIBETHHUKA OT
AIUKIMYECKOr0 ¢ HEOMPEAEIEHHBIM YHCIOM YJIEHOB K IUKIMYECKO-
My; OT IPOCTOTO K ABOMHOMY aKTHHOMOP(GHOMY U 3UTOMOP(HHOMY.

4. Kak ma cienmanu3anys 1BeTka B cemelicTBe boOoBbIe 1o jm-
HUU U3MEHEHHS OKOJIOLIBETHUKA U aHJpoIes?

5. Kakue Qaktopsl jexainy B OCHOBE MPeoOpa3oBaHusi THITHYHO-
ro IBETKAa ABYJOJbHBIX B THI IIBETKA IPYIIBI MOPSAKOB CHANHOJIE-
nectHble? Kakue u3smMeHeHns nmperepren IBETOK?

6. Kak nuta sBomtonust ruHeriest BHyTpH kiacca By 10iabHbIE?

7. Ha3oBuTe cucTeMaTH4ecKue NpH3HAKU M3yUEHHBIX BAMU CEMEICTB.

Knacc OgHogonbHble — Liliopsida,
nnun Monocotyledonae

Llenv 3anamuii: Ha TpUMepe Pa3IMUHBIX MPEJICTaBUTENCH y3I10-
BBIX CEMEHMCTB KJlacca COCTaBUThH IPEIACTAaBICHHE O MOpPQOII0ro-
9KOJIOTMYECKON HBOJIIOIMU LBETKA M BEreTaTHBHBIX OPIaHOB OIHO-
JOJIbHBIX PACTEHUH.

Paoora 10. CemeiicTBo JInjieinnie

I]env: HA TIpUMeEpE TUIMYHBIX MPEJICTABUTEINICH BBISBUTH OOIIME
3aKOHOMEPHOCTH, IPUCYIIFE BET€TATUBHBIM OpraHaM U IIBETKY JIHJICH-
HBIX KaK y3JI0BOMY CEMEHCTBY B (pritoreHe3e 0JTHOIONBHBIX PACTCHUMH.

Mamepuanvr: repbapuii, GUKCHPOBAHHBIE B CIIUPTE IIBETKH pac-
TeHud u3 poaoB: ymus (Lilia) v tionenad (Tulipa); nyk (Allium)
unu rycunbiil nyk (Gagea); xynena (Polygonatum), nauneim (Con-
vallaria) wnn maitnuk (Majanthemum), OTpeICTUTENb.

Cucmemamuueckoe nonoscenue

Ortnen [okpeiTocemennbie, L{BeTkoBbIe — Angiospermatophyta,
Anthophyta

Kitace Onnononsnsie — Liliopsida, umu Monocotyledonae
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Ionknacc Jlunuunael — Liliidae

[Mopsinox Jlunuousernsie — Liliales

CewmeiictBo Jlunelinsie — Liliaceae Juss.

1. [MoncemeiictBa Jluneitupie — Lilioideae

Troneian — Tulipa sp.

2. Noncemeiicto Jlykoeie — Allioideae

l'ycunsrii nyk sxxenteii — Gagia lutea (L.) Ker.-Ggawl.
3. lloncemeiictBo CnapxeBbie — Asparagoideae
Jlanpein maiickuit — Convallaria majalis L.

Xo0 pabomur

1. ITo repOapHbIM 00pa3liamM pacCMOTPETh HECKOJIBKO IMpeJCcTa-
BUTEJICH JIMJICHHBIX U3 YMCIIa PEKOMEHTyeMbIX. M3y4uTh MOp(oIoru-
YECKUE MPU3HAKKM BEreTaTUBHBIX OPraHOB pacTeHuid. OTMETUTh, YeM
MpeJICTaBIeHa Haja3eMHas (cTeOeib, TUIl U (opMa JIMCTHEB, YKHUIKO-
BaHUE, JINCTOPACIIONIOKECHNE) U TIOJ[3eMHAas YaCTH PaCTSHUsI, ONpeie-
JIUTh KU3HEHHYI0 (hopMy. PyKkoBOJCTBysCh oOIIel cXeMoii, cocra-
BHTh ONKCAHUE JIAH]IBIIIA, 3aPUCOBATh BHEIIIHUN BUJIL.

2. Ha ¢ukcupoBaHHOM Matepuaie pa3o0paTh CTPOCHHUE IIBETKOB.
OTMETUTh OKOJIOIIBETHUK (CBOOOJHBIN MJIM CPOCTHBIN), IPOCTON (4a-
IIEYKO- WJIM BEHUYUKOBH/IHBIN), THII CHMMETPUH, CTPOCHUE aHJIPOIIes
Y THHEIEs, [IUKIIMYECKOe PACIIONIONKECHUE YacTel IIBETKa, KPaTHOCTh 3
YacTell 1IBETKa; 3aBsi3b (TIOJIOKESHUE, THIT THHEIes] ), U0 1. J{Jis kaxmoro
BHUJIa 3aPHCOBATH MPOJIOIBHBIN Pa3pe3 [IBETKA, OTMETHB BCE €T0 YaCTH;
MIOTIEPEYHBIH pa3pes3 3aBs3U WK BCETO THHEIIEs Ha YPOBHE 3aBsI3H; TUa-
rpamMMy IIBETKa, COCTaBHUTh (POPMYITy I[BETKA, 3aIIHCATh THII TUIOJA.

2.1. Twnvnan: UBETKH KpPYIHbBIE, OJUHOYHBIC; OKOJIOIBETHUK
SIPKOOKPAIICHHBIN U3 CBOOOJHBIX, OBaJIbHBIX MO (DOpME JICTIECTKOB
C BBIMYKJIBIM Hapyy OCHOBaHHMEM; THIYMHOK 6, Ha KOPOTKUX C pac-
IIUPEHHBIM KHHU3Y OCHOBAaHWEM IUIOCKUX HHTSX; MbUIBHUKU BIBOC
JUIMHHEE THIYMHOYHBIX HUTEH, TUIOCKUE, IMTUPOKOJIMHEHHBIE; CTOIOUK
3-rpaHHbI{, ¢ 3-JIOMACTHBIM PBUIBLIEM; IO KOPOOOUKa.

2.2. T'vcunwiti ayx oicenmorii (puc. 25): upetku no 8—10 B 30HTH-
KOBUIHOM COLIBETHH; OKOJIOIIBETHUK W3 JIAHIICTHBIX, OJICTHO-KEITHIX
(CHapy»H 3eJICHOBAThIX) CBOOOIHBIX JTHCTOUYKOB C HEKTAPHOW SIMKOU
IIPY OCHOBAHHH: THIYMHOK 6, KOPOUE JINCTOYKOB OKOJIOIIBETHUKA, ThI-
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YMHOYHBIC HUTH MJIOCKHE, KHU3Y PACIIMPEHHBIC; CTONOUK 3-TpaHHbBIH,
C TOJIOBYATHIM MU C1a00-3-T0MAaCTHBIM PHITBIIEM; TUI0] — TOYTH IIa-
POBHUHAS WK 3-TpaHHAsS KOPOOOUKa, BCKPHIBAOIIASCS CTBOPKAMH TI0
CPETHUM KUJIKaM ¥ OPIOIITHBIM IITBAM TLJIOA0JIHCTHKOB.

2.3. Jlanovnu matickuti (puc. 26): BETKU B JJIUHHOM OJTHOOOKOM
KHUCTH Ha U30THYTHIX IBETOHOXKKAX, MIOHUKIIINE, BBIXOIAIINE U3 Ma3yX
MEJTKUX JIAHIIETHBIX JTUCTOYKOB; OKOJIOIIBETHUK OCITBIH, CrIaifHOIeeCT-
HBIH, MIAPOBUIHO-KOJOKOIBYATHIH ¢ 6 OTOTHYTHIMH HAPYKY IHPOKO-
TPEYTONBHBIMU 3yOI[aMH; TBIYMHOK 6, MPUPOCIINX K OKOJOIBETHUKY
pacHIMPEHHBIMHA K OCHOBAHUIO HUTSMH, BIBOE KOPOYE €ro; MECTHK
KOJIOOBH/THBIH, CTOJONK KOpoue 3aBsi3u. C TPEeyroNbHBIM HITH Cl1ab0I0-
MACTHBIM PHUIBIIEM; TUTO] — OpPAHIKEeBas, OOBIYHO 3-CEMEHHas SIro/Ia.

3. OTMETHUTD MPU3HAKH, TTOJIOKECHHBIC B OCHOBY JICJICHUS CEME-
CTBa Ha MMOJICEMEHCTBA.

AR

aAdx.

Puc. 25. I'vcunviii iy orcenmuiit (Gagea lutea):

1 — obwuil 6u0 ysemka, 2 — IUCMOUKU OKOJIOYSEMHUKA, 3 — UBEMOK
be3 okonoysemuura, 4 — nonepeunnlil cpes 3a653u; YH — YEEMOHONCKA,
JI. H. K. — JIUCMOYEK HAPYICHO20 U GHYMPEHHe20 (1. 8. H.) KPY208 OKOI0-

YBEeMHUKA, HK — HEeKMAPHASL AMKA, M. H. — MbIYUHOYHbLE HUMU,
NIIH — RbLIbHUKU, 3 — 30653b, CI — CIOIOUK, Py — pblibye,
2. 3. — 2HEe300 3a653U, €3 — CeMA3AYAMKU, N. N. — NPOBOOSUUE NYUKU
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Puc. 26. Jlanowviw maiickuti
(Convallaria majalis):

1 — gepxHss yacmov u 0owuil 8U0,
2 — npoooavbHblLL pazpes yeemxa,
3 — necmux, 4 — moiuunka,

5 — nonepeunviii cpes 3ass3u,
Y68 — NpUYEEemHUKL,

YH — YBEMOHOIICKA,

OKY — OKOJOYBEMHUK,

M. H. — MbIYUHOYHASL HUMD,
NIIH — NbLIbHUK, 3 — 306513b,
cm — cmoabux, py — pulivye,
2. 3. — 2He300 34631,
€3 — ceMs3auamKu,

n. n. — NPOBOOsiLUe NYUKU
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Pa6ora 11. CemeiicrBa MsTiukoBble (31akoBbie), OCOKOBBIE

I]env: HA TpUMEpPE TUITHYHBIX TPEJICTABUTENCH BBISIBUTH OOIIHE
3aKOHOMEPHOCTH, MPHUCYIIHE BETCTATHBHBIM OpraHaM, U 0COOCHHO-
CTH B CTPOCHHH I[BETKA 3]TAKOB M OCOKOBBIX B CBSI3H C TIyOOKOif crie-
[UATU3AIMeH K ONIBUICHUIO BETPOM.

Mamepuanvt: TepOapuii, pUKCHUpPOBAaHHbBIC B CIIUPTE LIBETKH pac-
TEHUI U3 poJIoB: KocTpell (Bromopsis), Kykypy3a (Zea mays), TACOX-
BocCT (Alopecurus), matnuk (Poa), naxy4eKonucHuK (Anthoxanthum),
neipeit (Elytrigia), poxb (Secale), myuka (Deschampsia); ocoka
(Carex), mymmna (Erioporum), ONpeeIUTENb.

Cucmemamuueckoe nonoscenue

Otnen IokpeiTocemenubie, L{BeTkoBBIE — Angiospermatophyta,
Anthophyta

Kinacc Omnononeubie — Liliopsida, win Monocotyledonae

Ionknacc Jlunuunel — Liliidae

[opsinok 3nakouserHsie — Poales, Glumiflorae

CeMeiicTBO MATIMKOBBIE, Mau 3i1akoBble — Poaceae Barnhart,
Gramineae Juss.

Koctpern 6e3octbiii — Bromopsis inermis (Leuss.) Holub.

[opsinok Ocoxouerusie — Cyperales

CewmeiictBo OcokoBbie — Cyperaceae Juss.

Ocoxka my3bipuatas — Carex vesicaria Meinsh.

Xo0 pabomut

1. o repbapHomy o0pa3ily Ha HpuUMepe KocTpera 0e30CToro
W3YyYUTh OOIIMH IUTaH MOP(HOJIOTHH BEreTaTUBHBIX OPraHOB 3JIaKO-
BbIX. OOpaTUTh BHUMaHHE, YeM MpEACTaBICcHa HaJ3eMHas: cTeOenb
COJIOMHMHA M €T0 CTPYKTYPHBIC YacTH (y3JIbl U MEXI0Y3IIHUS), TUCThS
(tun, hopma, CTpYKTYpHBIE YaCTH — BIIarajuiie, JMCTOBAas MIIACTHH-
Ka, SI3BIYOK (142)71a), )KUIIKOBaHKE, JTHCTOPACIIONOKEHNE) — M MOJ-
3eMHasl YacTH PACTeHHUs, ONPENEIUTh THIl KyIIEHUs (BETBICHUS) H
XKHU3HEHHYI0 Gopmy (puc. 27). PykoBoacTByschk o0miei cxeMol, co-
CTaBUTH OIMMMCAHUEC PACTCHUS, 3apUCOBATH BHEIIHUMN BH.
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Puc. 27. Cxema pacnonosicenusi nobe208 6 pasHulX mMunax Kywenus 31aKo8:
1 — OnunnokopHeguwyHbII, 2 — PLIXTIOKYCMOBOU, 3 — NJIOMHOKYCMOBOL,
4 — enympusenazanruwnvle nobeau, 5 — gnesnazanruuible nodezu,

1 — mamepunckuii nobee, Il u Il — ooueprue nobeeu; non — npeoaucm,
611 — 61azanuule, K — KOpHU

2. PazoOpathscsi B THIax COIBETHH: CIOXKHBIA KOJOC (TBIpeit),
MeTenKa (KOCTpell, MITIHK, TaXy4eKOJIOCHHUK), CYITaH, K JIOKHbIH
KOJIOC (JTUCOXBOCT).

W3yuuTh 37€MEHTAPHYIO CTPYKTYPHYIO YacTb COLBETHS — KO-
nocok (puc. 28). B ocHOBaHUM KOJOCKA PAcIOIaraioTcsi BUAOU3ME-
HEHHBIC JINCThSI — KOJIOCKOBbIE denryd. KomockoBbIX denryii oObrd-
HO JIB€, HIDKHSISI M BEpXHssA, HHOTIA UX 4 (MaXxe4eKOJIOCHHK), OJHA
(nneBen) niM UX HeT. B OCHOBaHMM Yellyn MHOTIA cpacTaroTcs (Ju-
coxBocT). Yenryn oObIYHO JTaHLIETHBIE, IUVIOTHBIE, YACTO C MJICHYATHIM
KpaeM, OCTpbIC MJIM TYIIbIE, C XOPOIIO Pa3BUTBIMHU CpeaHENH M OOKO-
BBIMH JKMJIKAMH (YHCJIO XHMJIOK HEYETHOE), Ha CIHMHKE KHJICBATbIE
WIN OKPYIJIble, HHOTAA C OCThIO Ha BEpXyLIKe. BHyTpH KOJOCKOBBIX
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Yelryil pacroyiaraloTcsl IBETKH, MEJKHe, [IMKINYECcKre, 000enoble,
peske ogHomoube (KyKypy3a).

IJeemox: B OCHOBAaHMM pPAaCIIOJOKEHBI LIBETKOBbIC YEIIyH —
HWDKHSISL M BepXHsis. HUOKHSAS BETKOBas yenrysi 0ObIYHO KpyITHEe KO-
JIOCKOBBIX YEIIyH, CXOIHA C HUMH 1O (OpMe, C HEYETHBIM YHCIOM
JKUJIOK, UHOTJA C KUJIEM, HECYIIUM Y HEKOTOPBIX BUJIOB PECHUYKH U
LIUIIUKH; OCTpasi UM TYyINasl WIK C Pa3JBOCHHON BEPXYIIKOU, Y MHO-
IMX BHJIOB C JIJIMHHOMN WJIN KOPOTKOHM OCTBIO (IPSAMOI MJIM COTHYTOH,
B OCHOBAaHUM WHOTJA 3aKPYUYEHHOH), BBIXOAIICH M3 BEPXYLIKH MIIH
OT CIIMHKHU 4YelIyi, 61u3 ee ocHOoBaHUS. BepxHss mBeTKoBas 4eurys
OOBIYHO IICHYATas], C 2 KWIKaMH (ABYXKHJIEBas), HA BEPXYIIKe ya-
CTO cJIeTKa paclieryieHHas, Bcerga Oe3ocTas. L{BeTkoBble IMIEHKH
(mo0uxynel) pacmonaraloTcs Ha OCH LBETKA, HAJ| HIDKHEH IIBETKOBOU
yemryel. OHM Menkue, Npo3payHble, B BEpXHEH 4yacTH cllerka pac-
LIEIUICHHbIE WU OIYIIEHHBIE JJIMHHBIMU BOJIOCKAMM, B OCHOBaHUU
cpocmuecsi. AHApouel 00BIYHO M3 3 THIYMHOK: OJHA PacIoIoKeHa
MEK/y 3aBsI3bI0 U HUKHEHN LIBETKOBOU YEITy€ei, IBE APyTHE — HA CTO-
pOHe 3aBsi3u, 0OpalleHHbIe K OCH KosocKa. [[bIIbHUKN ATMHHBIE, JTH-
HEWHBIE, Pa3BauBAIOIIHNECS HA KOHIIAX, HENTOABMKHbIE. [IecTuk oquH
C OKPYIVIOM OJAHOTHE3HOU 3aBA3BI0, C JBYMS IIEPUCTBIMU PhUIBLIAMHU
Ha ee BepxXylKe. ['MHenen arnokapnHelii U3 OJHOIO IJIOJOJIMCTHKA.
Ilnog — 3epHOBKa.

3. OTnMuuTenbHble NMPU3HAKN BETETATUBHBIX U I'€HEPaTHBHBIX
CTPYKTYP 37TaKOBBIX MIPEJCTABUTH B TAONHUIIE.

OcobennocTn Ocoben-
Tun ky- Tun
JIUCTHEB HOCTH
Ne Bun ILICHUS, coIBe-
BJIara- CTpOCHUS
Ko A3BIYOK TUA
JINTIE KOJIOCKA
1 Secale
cereale
2 Elytrigia
repens
3 Bromopsis
inermis
4 Festuca
gigantea
5 Deschampsia
caespitosa

63



Puc. 28. [{eemox u konocok 3naxa (cxema):
A — ysemox, b — mpexysemrogulil KONOCOK: 1 — 0Cb CLOACHO20 coyGe-
mus, 2 — 0Cb KOAOCKA, 3 — HUMNCHAS KOIOCKOBAS YeUlys,
4 — gepxHAA KOIOCKOBASA Yewlysl, 5 — HUIICHSAS YBEMKOBAs Heulys,
6 — 8epXHAs Y8emKo8as yeurys, 7 — J00uKyvl, 8 — cuneyell,
9 — moeluunka

4. Tlo repbapHOMY 00pa3sily Ha MPUMEPE OCOKHU ITy3bIpYaTO H3y-
YUTb O6IIII/II‘/'I I1aH MOpq)OJIOFI/H/I BEI'CTAaTUBHBIX OPraHOB OCOKOBBLIX: OT-
METUTE OCOOEHHOCTH HA3EMHOI YaCTH — CTEOEIb B CEUEHUH, JTUCTRS
(Tum, dpopma, KHUIKOBAHHUE, JIUCTOPACTIONOKEHHUE ), TIOJI3EMHON CepEbI,
OIIPECINTD THIT KyIIEHHs (BETBIICHUS) M )KU3HEHHYIO (popMy.

5. OTMETUTHh KOJOCOBHJIHO-METeNbYaThle COLBETHS, NMPHUCYIIHE

OCOKaM; HI>KHUN KPOIOLIMK JUCT C KOPOTKUM BJIArajMileM, JIJIUH-
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HEe BCEr0 COLBETHS WIH PAaBEH €My, IUIOCKHM, 110 Kpar U CpeiHei
JKWJIKE OCTpO IIepoxoBaThlii. BepxHue 1-3 Komocka THIMMHOYHEIE,
npsiMocTosuue, 2—5 cM JuIMHOM. Kporomue yenryn My>KCKHX [IBETKOB
JIaHLIETHBIE, CHAaYaja CBETJIO-Oyphle, 3aTeM pkKaBo-Oypble. THIUMHOK
3, OBUIBHUKHU JMHEWHbIE, BCKPBIBAIOTCA MPOAOJIBHOM mienbto. le-
CTHYHBIE KOJOCKH B 4UuCle 2—3, NMIUHAPUYECKHE, ATUHON 2—5 cM,
IpH TI0/1ax noBucarole. Kporomye uenryn xeHCKUX LBETKOB yKe
U KOpOYe MEIIOYKOB, OypoBaThle, C 3€JICHOH CPEIMHHOH MOJIOCKOA,
0 Kpalo M Ha KOHIIE OeNomieHyarsle, JaHLIEeTHbIE, TyIIOBaThie UM 3a-
OCTpeHHbIe. MelIoUKH KOCO BBEpX HamNpaBlIeHHbIE, 7—8 MM JUIMHOM,
MIPOJI0ATOBATO-MIEBUIHBIE, B3AYThIE, C ICHO BhICTyHarOINUMHU 9—12
JKUJIKAMU, MTOCTEIIEHHO MEPEXOAIINE B JOBOJIBHO JJIMHHBIA HOCHK,
70 TIOJIOBMHBI pacHICIUICHHBIH Ha aBa 3yOna. MoJozple MEUIOYKH
KEITOBATO-3€JICHbIE, 3peJIble — JKEJIThIE T OypOBaThie, TOCHSIIHE-
cs. Ilectuk ¢ TpeMs ppuibnaMu. I1no opemkoBuaHbINI.

PykoBoacTBysch 00mel cxeMoi, COCTaBUTh ONHMCAaHUE pacTe-
HUSI, 3ApUCOBATh BHEIIHUN BHJ, TBIYMHOYHBIM IBETOK C KPOMOIIEH
Yelryeid, Memo4eK ¢ Kporollel yenryei, necTuk. 3anucaTrb GopMyy
MY’KCKOTO U KEHCKOTO I[BeTKa. OTMETUTh NMPU3HAKU CXOACTBA U OT-
JIN4YUA OT 3JIAKOB.

Padora 12. CemeiictBo Opxuanbie

Llenv: Ha mpUMeEpe ONHOIO U3 MPEACTaBUTENEH OUKOpacTyuiei
(b7IOpBI U3YUUTH OCHOBHBIE MTPU3HAKN BET€TATUBHBIX OPTaHOB M OCO-
OCHHOCTH B CTPOEHHH IIBETKA OPXUIHBIX, BEI3BaHHBIE TITYOOKOH Crie-
[MATHA3AIHA K OTIBUIEHUIO HACEKOMBIX.

Mamepuanvr: Tepbapuil, (GUKCHPOBAHHBIE B CIHPTE IBETKU
majgblieKopHuKa TsaTHUCTOTO (Dactylorhisa maculata (L.) So00),
OTIPEJICITUTENb.

Cucmemamuueckoe nonoxceHue

Otnen [lokpeiTocemennsie, LIBeTkoBbIe — Angiospermatophyta,
Anthophyta

Kitace Omnonmonbusie — Liliopsida, wma Monocotyledonae

IMonxacc Jlwmunner — Liliidae

[opsimox Opxunnabie — Orchidales

CewmeiictBo Opxunnbie — Orchidaceae Juss.
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Xo0 pabomot

1. BoIsicHUTh XapakTepHble 4epThl MOP(OIOTHH BEreTaTHBHBIX
opraHoB. OOpaTUTh BHUMaHHE Ha TIOA3EMHBIC OpPTaHbl — IICEBJIO-
Oysb0OBI (mybepuduu), KOTOPbIE BMECTE C OCHOBAHUSIMH IPUIATOY-
HBIX KOpHEH (OpMHUPYIOT KIyOHEKOpeHb (mybepoud), Haa3eMHBIH
peOpucThiii cTebenb, B OCHOBAHUM CTEONISI HECKOJILKO KPYITHBIX IIU-
POKOJIMHEHHBIX, BIAraUIIHBIX, 0€3 TPUIUCTHUKOB, C TISITHAMH JIU-
CThCB M Y3KOJIAHIIETHBIX B CpeliHel yacTu cTediist. PaccMoTpeTh dop-
MY U pacIioJIO’KEHHE JINCTHEB, ONPEACTUTh THIT COI[BETHSI.

2. U3yunts cTpoeHue mBerka. LIBeTku 3uromopdHsie, po30Bo-
(uoseroBrie, B BEPXYIIEYHOM MHOTOIIBETKOBOM Kojocke. Kpororue
JINCThSI TPaBSHUCTBIE, IMHEHHO-TIAHIETHBIE. B mpocToM okosonBer-
HUKE CIIelyeT HAlTH JIBa TPEXWICHHBIX KPyTa; J1Ba OOKOBBIX JINCTOYKA
BHEIITHETO Kpyra HEpaBHOOOKHE, MPOJI0ITr0BAaTO-IaHIETHBIC, TYIIbIE,
OTOTHYTHIE OT IieMa. Bo BHyTpeHHeM Kpyre ecTh Tyba co Immop-
LIeM TIPH OCHOBAHWH, B OCHOBAHWU pOMOMYECKasi, C MATHAMH Ha BHY-
TpeHHel cropoHe. ['y0a KOpOTKO-TpexiionacTHasi, CpeHssl JIONacTh
TpeyroJibHas, 3HAYUTEILHO KOpoUe U yke 00KoBbIX. [1Imoper nuimH-
JPUYECKU, TYIIOH, 11O JJIMHE PABEH 3aBsA3U WIH Kopoue ee. B 1iBeTke
MMEeTCs 0JIHAa THIYMHKA, KOTOPasi CPacTaeTcsi Co CTEPUIIBLHOM MPOJ101-
rOBaTOM JIOMACTBIO PHUTbIIA — 00pa3yeT KOJOHKY (eurnocmemuii), Ha
BEpLIMHE KOTOPOU HAXOAMUTCS Y3KUH CBSI3HHK U JIBa MbLUIbHUKA. Heoo-
XOAMMO M3BJICYb M3 MBUIBHUKOB C TIOMOUIBIO TIPEMapOBaTbHON HIIIBI
MoJUIMHApUK (coOpaHue TOJIMHUEB) M PACCMOTPETh MX CTPOCHHE
(cocTOSIT M3 HOKKY W NPWIIMTIAIBIA), 3aTEM CIIEJyeT BCKPBITh 3aBsI3b
1 O0HApYKUTh TPH psijia cemsizadaTkoB. J{ist obnerdenus paboTsl 00-
paTtuThes K puc. 29.

PykoBoacTBysich 00IIel CXeMO#, COCTaBUTh ONHCaHUE pac-
TEHUSI, 3apUCOBATh BHEIIHWH BHJ, IIBETOK B MOJOKEHUH BCEX €ro
yacTeld B MOMEHT OIbuIeHusl. HauepTuTh AuarpaMmy 1BeTKa, Halu-

cath opMyIy.

66



Puc. 29. Ilanvyexopuux namuucmeiti (Dactylorhiza maculata):

I — ysemywee pacmenue, 2 — ygemox, 3 — packpvleaowascs Kopooouxa,
4 — cemsl, 5 — KonoHKa, 6 — KOJIOHKA C YOANEHHBIMU KAPMAUKAMU U Bbl-
HYMbIM U3 2He30d NbLIbHUKA NOJIUHApUEM, 7 — NOLTUHAPUIL: d — 2He30d
NbLILHUKOS, 6 — KIIOBUK, 8 — KAPMAWKU, 2 — CIAMUHOOUU, O — NPULU-
nanvye, e — pulible, H — HONCKA NOJIUHAPUS, 3 — NOLIUHAPULL, U — Ce-

MEHHAsL KOACYPA, K — 3apO0blil, J1 — JUCIOYKU HAPYICHO20 KPYed OKOJLOY-
BEMHUKA, M — JUCIOYKU GHYMPEHHE20 Kpy2a OKOI0Y8emHUKA, H — 2y0a,

0 — NaAIbLYAMO-pPaccedeHHbll KOPHEKTYOeHb

Bonpocwl 015 camokoHmpos

1. OcHOBHBIC HANpaBICHUS IBOJIOIHNH BETETATUBHBIX OPTraHOB
OHOIOJBHEIX ¢ mo3urnuu A. JI. TaxTamkaHa.

2. OCHOBHBIC HAIPaBJICHUS SBOIIOIUN T€HEPATHBHBIX OPTaHOB
OHOIOJBHEIX ¢ mo3uruu A. JI. TaxTamksaHa.

3. HazoBuTe MpU3HAKH B CTPOCHHM BET€TATUBHBIX OPTaHOB U
LBETKA JIMJIEWHBIX, IMO3BOJISIIOIIME paccMaTpUBaTh HUX B KAaueCTBE
Y3JI0BOM T'PYIIIbI B 3BOJIIOIUN OJHOJIOIbHBIX.

4. B xakoM HaIpaBJICHUH HBOJIOIHMOHUPOBAN IIBETOK 3JIAKOB U
OCOK B CPAaBHEHHH C JIMJICHHBIMU?

5. Kakue QakTopsl exainy B OCHOBE MPeoOpa3oBaHusi THITHYHO-
ro IBETKA OJHOJOJBHBIX (THI JWJICHHBIE) B TUI IIBETKA OPXHUIHBIX?
Kaxkune n3menenus mperepren 1BeToK?
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