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BoTtaHnka: Mophonorus pacteHuia
1 OCHOBbI MaKpPOCKOMMUYECKOr0 aHanmn3a NekapCTBEHHbIX pacTeHUi

BBEJEHWE

BoTaHuKa ABnseTCs 06LLETEOPETMYECKON 6A3NCHOW ANCLUNNHONM B CU-
cTeMe NOAroTOBKM NpoBm3opa. OHa HeobxoAnMma ANt OBNafeHus cneuunans-
HOW (hapMaLeBTUYECKON AUCLUNAWHOW - (apMakorHosmein. Kpome Toro,
[aeT OCHOBbI GMONOrMYECKMX 3HAHWIA, He0bXOAWMMbIE ANl MOHUMAHWUS W
YCBOEHMS pafa MeguKo-6M0N0rMyecknx gucuunanH (Mukpobuonoruu, gu-
31010TUN YenoBeka, (hapmMakonormm u T.4.). M3yyeHne 60TaHUKW OOMKHO
pasBUTb Yy CTYAEHTOB MHTEPEC K CMeLnanbHOCTM U NMOHUMaHWE BaKHOCTU
BOMPOCOB pPaLMOHabHOrO MCNONb30BaHNS NeKapCTBEHHOW (iopbl Poccum.

Mopchonornsa pacTeHUA paccMaTpuBaeT BHeLLHee CTPOEHWe OpraHoB.
PaboTasi ¢ XXMBbIM, FrepbapHbIM 1 3aCMMPTOBAHHbLIM MaTepuanoM, CTYAeHTbI
NPUOGPETAIOT HaBbIKM MO MOP(OSIOrMYECKOMY OMUCAHWUIO PacTeHMWd. 3Ha-
HMS N0 MOPGONOrNMN pacTeHWidi HeOOXOAMMbI MPOBU3OPY ANS MPOBEAEHUS
MaKpOCKOMNYEeCKOro aHann3a /IeKapcTBEHHOTO PaCTUTENBHOTO ChbipbA U AB-
NATCA 0653aTeNbHBIMU 4719 OCBOEHUS Kypca CUCTEMATUKM PacTEHMWIA.

Mepel KaXabiM NabopaTOPHbIM 3aHATUEM CTYAEHT CaMOCTOATENbHO
3HAKOMUTCS C TEMOI MPeACTOsLLEr0 3aHATMS, ero Lefblo, UCMonb3ys pe-
KOMEHAYEMYHO NUTepaTypy, FOTOBUT TEOPETUYECKME BOMPOChI, BbIMOMHSAET
BCE NMUCbMEHHbIE 3aaHunsA B TeTpaan 4ns nabopaTopHbIX paboT. Mo Kaxo-
MY 3aHATUIO CTYJEHT OTUMTbLIBAETCS B BbIMOMHEHHON paboTe NpeAcTaB/e-
HWeM 3anucein B TeTpagu (cCamMocTosTeNbHas TeopeTuyeckas MoAgroTOBKa,
pe3ynbTaTbl NabopaTopHOi paboTbl) U 06d3aTeNlbHbIM OTBETOM Ha BOMpPO-
Cbl, NPVBEAEHHbIE B KOHLE KaXXAON TeMbl NOA pybpukoii «KOHTPO/MbHbIE
BOMPOChI».



HO.B. J1laBpUHEHKO

TEMA 1. KOPEHb. TUIMbl 1 ®OPMbl KOPHEBbBIX CUNCTEM.
30HbIl KOPHA.

Lenb 3aHATUA:
03HAKOMUTLCA C Pas/IMYHbIMU TUMAMU KOPHEBbLIX CUCTEM;
M3yUYuUTb Ha MUKpOMNpenapaTax 30Hbl KOPHS.

NnTepaTypa:

» bapa6aHoB E. ., 3aitumkosa C. I. boTaHuka: yuebHuk / E. . bapaba-
HoB, C. I. 3ailumkoBa. - 2-e u3g., ucnp. u gon. - M.: F30TAP-Meawa,
2013.-592 c.

» Cepebpsikoa T. W., BopoHuH H. C., EneHesckuid A. E n gp. botaHu-
Ka C OCHOBaMU (hUTOLEHOMOrMW: AHATOMUS 1 MOP(ONOTUA PacTEHWIA:
Y4yebHuk gns By3oB. - M.: UKL, «AkageMkHura», 2007.

» fkosnes . M., Uenombutbko B. A., Jopoees B. V. boTaHuKa: y4eb-
HUK gna By3oB / nog ped. P. B. KavenuHa. 3-e usgaHue vcnp. v gon.
- CIM6.: Cneu/int, 2008. - 687 .

JononHuTensHas nuTepaTypa:

e TyTatok B.K. AHaTomMua 1 mopdionorns pacteHuidi. - M.: TpocBelue-
Hue, 1980.

» XpxaHosckuin B.I'., MoHomapeHKo C.®. lMpakTuKyMm No Kypcy o6LLeit
6oTaHuku. - M.: Arponpomumsgar, 1990.

O6ume 3ameyaHms

KopeHb - BereTaTuBHbIi OpraH pacTeHus, CAyXaluil Ana BcacblBaHMS
BOAbl M MUHepasibHbIX BELLECTB, A1 MPUKPENIeHWs pacTeHus K cy6cTtpa-
Ty, K MOYBE W A1 OT/I0OKEHUS MUTaTe/bHbIX BewecTB. Mopdonornyeckoe
CTPOEHME KOPHA COOTBETCTBYET BbIMO/IHAEMbIM (PU3NONOTUYECKAM (DYHK-
umsm. OH yrny6nseTca B nousy, BETBMTCA, 06pas3ys 60KOBbIE KOPHW, KOTO-
pble onseTatoT YacTuLbl NoYBbl. brarogaps BETBAEHMIO, POCTY B yOUHY U

B rOPU30HTa/IbHOM HanpasB/ieHN KOPHW BCaCbIBaOT NNUTATE/IbHbIE BELLECTBA

3 PasHbIX FTOPM3OHTOB M MPOYHO MPUKPENSAIOT pacTeHNe K cybeTpary.

Mo NpoucxoXaeHUo pas3nnyatoT TPW rPynnbl KOPHER: OCHOBHOW (rnas-
HbIiA) KOpeHb, GOKOBbIE KOPHU U NPUAATOUHbIe KOPHU. NaBHbIA KOpeHb Ge-
peT Hayasio OT 3apOfblLLIEBOr0 KOPHbI CEMEHU. Y ABYAO/bHbIX pacTeHuii 3a-
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BoTtaHnka: Moponorus pacteHuia
1 OCHOBbI MaKpOCKOMMUYECKOro aHann3a NekapCTBEHHbIX pacTeHUi

POAbILLEBLI/ KOPEHb OblBaeT B €4UHCTBEHHOM YuCAe, Y OAHOAOMbHbIX 1-2-5
B 3aBMCMMOCTM OT BMJa. B npouecce pocTa KopeHb pa3BeTBASETCS, OT rnaB-
HOFO KOPHS OTXOASAT GOKOBble. BOKOBLIE KOpHM, GepyLine Hayano OT rnas-
HOr0 KOPHS, Ha3blBalOTCA OGOKOBLIMU KOPHAMMW MEPBOr0 MOPsAKa; KOPHU,
0TXOffALLMe OT GOKOBbIX KOPHEN NepBOro Nopaska, HasblBarOTCS 6OKOBLIMU
KOpHSIMW BTOPOrO Nopsigka u T.4.

Y MHOruX pacTeHuidi 06pasytoTca NpuaaToUHbIe, UK afBEHTUBHBIE, KOp-
HW. OHW GepyT Hayano OT Haf3eMHbIX YacTell pacTeHWsl, Bbille KOPHEBOW
Leiky (rpaHuua cTebna v KopHs). MpuaaTodHble KOPHU B 60/bLLIOM KOMW-
YyecTBe 00pa3yoTCs y MPUKPbITLIX BNAXHON MOYBOA OCHOBaHWIA CTeONeN.
Kak 1 60KOBble KOPHW, NPUAATOYHbIE KOPHU UMEHOT 3HOMEHHOE NMPOMCXOX-
JeHue, T.e. 6epyT Hayano M3 BHYTPEHHUX TKaHel 1 BETBATCH, Kak O0KOBbIe
KOpHUW. B 601bLLOM KOIMUYecTBe NPMAATOUHbIE KOPHM 06pa3ytoTes y NoA3eM-
HbIX MeTaMopho3 CTebNns - NyKOBULL, K/Ty6HEl, KOPHEBWLL.

B CcBA3M C 3KOMOTMYECKMMMN OCOOEHHOCTAMM Yy HEKOTOPbIX PacTEHUIA KOp-
HW pa3BMBAlOTCA He B MOYBE, a B BO3AYLUHOW (BO3AYLUHbIE, aCCUMUIUPYIO-
LMe KOPHM anMdMTOB) MAM BOAHOM (NMHEBMATO(OPb! BOAHLIX U 60MOTHbIX
pacTeHuin) cpepax. OT TUMUYHbLIX KOPHEN OHW OTAIMYAKOTCA aHATOMUYECKM-
MW 0COBGEHHOCTAMMU.

KopHeBass cuctemMa - 3TO COBOKYMHOCTb BCEX KOPHel pacTeHus, obpa-
3YIOLLMXCS B pe3y/ibTaTe WX HapacTaHus v BETBAeHUs. PasinyaloT gBa Tuna
KOPHEBbIX CUCTEM.

CTep>XHeBasi KOpHEeBas CMCTEMa XapaKTepu3yeTcs XOpOoLUMM pa3BUTMEM
rNaBHOIO KOPHSA, OT KOTOPOr0 OTXOAAT MHOXECTBO OOKOBbIX KOpHel. Bce
[iepeBbs M KYCTapHWKM W OCHOBHas Macca ABYAOMbHbIX PAaCTEHUA UMEHT
CTEPXXHEBYHO KOPHEBYH) CUCTEMY.

MoukoBaTasi KOpHeBasi CCTEMa XapaKTepu3yeTcs HeAopa3BUTUEM F/1aB-
HOro KOpHs. OCHOBHYH) MacCy KOpHeil COCTaBfSOT MPUAATOYHbIE KOPHU.
3Ta cucTeMa XapakTepHa Ans OLHOAO/MbHbIX PacTeHWUA, 0CO6EHHO ANd 3na-
KOB.

WHorga y ABYAOMbHbIX pacTeHUid 6onblias mMacca NpMAaTOUHbIX KOPHEN,
OTXOAALMX OT YKOPOUEHHOr0 KOpPHEBMLUA, TakKe 06pa3yeT Kak Obl MOUKO-
BaTyl0 KOpPHEBYK cuUCTeMy (Y MOAOPOXHUKOB, HEKOTOPLIX BUAOB JIOTMKA,
nanyaTtku v gp.).

CyLecTByeT TakXKe KOpHeBasi CUCTeMa CMELLaHHOro Tuna, KoTopas nMe-
eT W [NaBHbIA KOPEHb, U NPUAATOYHBIE.

B Kcuneme KOpHA HauMHaeTCs BOCXOASALMIA TOK BELLECTB, BO )103Me 3a-



HO.B. JlaBpMHEHKO

KaH4YMBaeTCs HUCXOLALLMIA TOK, MO KOTOPOMY B KOPeHb M3 nobera nocryna-
0T OpraHMyecKure BeLLecTBa.

KopeHb No fA/iHe MOXHO pa3feninTb Ha HECKOJIbKO YYaCTKOB, MMELLMX
pasIMYHOE CTPOEHWE W BbIMOMAHAIOWMX pasinyHble GYyHKUMN. 3TU y4yacT-
KN Ha3bIBAKOT 30HaMMW KOPHA. BbiAensioT KOPHEBOM YEXIUK U cregyroLme
30HbI: feNleHNs KNETOK, PacTsXKeHMs KNETOK, BCachbiBaHWS, NpoBeeHns (BeT-
BNEHUA).

K 30He geneHns OTHOCAT BepXYLLUKY KOHYCa HapacTaHusi, B KOTOPOiA npo-
NCXOAWT AleNeHne KNETOK, a K 30He PacTsXeHUs - Ty YacTb KOHyca HapacTa-
HUSA, Tae MAeT UX pacTsdkeHue. Horaa aTu 30HbI 06beAUHAIOT B OfHY 30HY
pocTa. 30Ha feNleHNsa KEeTOK CHapyXU 3allMilieHa KOPHEBLIM YeX/IMKOM, KO-
TOPbIA NpefoxXpaHseT ee OT MOBPEXAEHUA O YacTUUbl NOYBbl U 06neryaet
MPOABMXKEHVE KOPHS B MOYBE.

MoBEPXHOCTHbIW CNOM 30HbI BCaChbiBaHMS - 3nubnema, obpasyeT BbIpo-
CTbl, Ha3blBaeMble KOPHEBLIMW BOJIOCKaMUW, KOTOPbIE MOF/IOLAKT M3 MOUBbI
pacTBOp MWHepanbHbIX BellecTB. KONMuyecTBO KOPHEBLIX BOSIOCKOB OYEHb
BENMKO: B GiaronpuaTHol cpefe - 200-300 Ha 1 MM2MNOBEPXHOCTU. 3a cyeT
KOPHEBbIX BOMIOCKOB BO MHOr0 pa3 yBe/IMUMBAETCS BCACbIBalOLLas MOBePX-
HOCTb KOpPHS, JOCTUraeTCs TECHOE CMbIKaHMe C YacTuLaMu Nnouskl U o6er-
yaeTcs mpouecc BcacbiBaHWs. KOpHeBble BOMOCKM aKTWBHO BO3AEACTBYHOT
Ha Mo4By, CNOCOGCTBYS PACTBOPEHWIO TPYAHO PacTBOPUMbIX COELUHEHWIA.
OHUY hyHKUMOHMPYIOT 10-20 fHeld, a 3aTeM, B 30He NPOBEAEHUS, NOCTENeH-
HO OTMMpatOT. 30Ha BCacbiBaHWA BCe Bpems OOHOB/SIETCA MO Mepe pocTta
KOpHsA. OfHOBPEMEHHO C 06pa30BaHMEM KOPHEBLIX BOMIOCKOB MPOMCXOAUT
AnddepeHunalLms BHYTPEHHNUX TKaHel 3TOIR 30HBbI.

30Ha npoBefeHUs TAHETCA BNIOTb O KOPHEBOW LUE/iKM U cOCcTaBnseT
60/1bLUYH0 YaCTb KOPHS. B 3TOI 30He KOpPHS MPOMCXOAUT BETB/IEHNE.

3anucatb B TETPaAN OCHOBHbIE TEOPETUYECKIME MOMOXKEHNS TEMbI U XOf,
nabopaTopHOW paboTbl Ne L

JlabopaTopHasn pa6oTta Nel

OO6BbeKTbI AN U3yUeHWs: XKMBble UK repbapHble 06pasLibl KOPHEBbIX CU-
CTEM Pa3NNYHbIX PACTEHWIA.

O6opyaoBaHue: Nynbl, PUCOBa/IbHbIE NPUHAANEXHOCTH.



BoTtaHmka: Mopdonorus pacteHuii
1 OCHOBbI MaKPOCKOMMYECKOTO aHann3a NeKapCTBEHHbIX pacTeHuiA

Xop paboThl:
1. Cgenatb MOP(ONOTrMYECKOE OMMCAaHNE KOPHEBBLIX CUCTEM NMPEANOXEH-

HbIX repbapHbIX 06pa3LoB pacTeHWIA.

2. CxemMaTu4yeckun 3apucoBaTh CTPOEHWE MONOAOr0 KOpeLlKa MLIeHULbI:
KOPHEBOW YeX/IMK CO CNYLUMBAIOWUMUCA KNeTKaMu, MepucTeMaTuyeckue
TSXKW (gepmartoreH, nepmbnema, naepoma), 30Hy AeneHus, 30HY pacTsxke-
HWSI, 30HY BCaCbIBaHWS, 30HY NPOBeSEHNUS.

KOHTpONbHbLIE BOMNPOChI

1 [JaTb onpeaeneHne KOpHS, KakoBbl €ro (hyHKLMN.

2. Knaccmgukaums KOpHein no nponcxXoxXaeHuHo.

3. TNbl KOPHEBLIX CUCTEM.

4. /13 KaKuX 30H COCTOUT KOPEHb, Kakyr (DYHKLMIO BbINOMHAET KaXjas

30Ha KOpHA?
5. KakoBa (hyHKLWSA KOPHEBOI0 Yex/nkKa?
6. KopHeBoi1 BO/IOCOK, €ro (PyHKLUS, NPOAO/HKUTENIbHOCTL €€ BbIMOJHe-

HUA.



HO.B. JlaBpuHEHKO

Mophoiornyeckas XxapakTepucTKa KOpHS

1 TIpouCXoxaeHue - cUCTEMA FNaBHOTO KOPHS, MPUAATOYHbLIX KOPHEN,
60KOBbIX U Ap.

2. dopma - CTepXKHeBasi, MOYKOBaTas, CMeLlaHHas;

3. BUAOU3MEHEHWS KOPHS - KNYy6OHW, KOpHeNnog, Kny6eHbKn 1 ap.



BoTtaHnka: Mopgonorunsa pacteHui
1 OCHOBbI MaKpPOCKOMMUYECKOr0 aHann3a NeKapCTBEHHbIX pacTeHUi

TEMA 2. NMOBEI 1 CTEBEJIb. PASHOOBPASIVE MNOBEIOB.

Llenb 3aHATUA:
HayuMTbCs NMPOBOAUTL MOP(OOrMYecKoe onmMcaHme noberos
pa3fINYHbIX pacTeHWiA.

NuTepaTypa:

» bapabaHoB E. W., 3aiiunkosa C. I. boTaHuka: yue6Huk / E. . bapaba-
HoB, C. I". 3ailumkoBa. - 2-e u3g., ucnp. n gon. - M.: FOOTAP-Meawa,
2013.-592 c.

» CepebpsikoBa T. N., BopoHuH H. C., EneHeBckuin A. . n gp. BoTaHu-
Ka C OCHOBaMu (MTOLEHONOrMW: AHATOMMUS 1 MOP(ONOrNA PACTEHWIA:
YyebHuk ansa By3oB. - M.: KL, «AkageMkHura», 2007.

» fAkoenes I M., Yenom6utsko B. A., Jopotees B. . BoTaHuKa: yueb-
HUK ans By30B / nog pef. P. B. KamenuHa. 3-e usgaHue vcnp. 1 gon.
- CN6.: CneuJluT, 2008. - 687 c.

JononHuTenbHas nuTepaTypa:

e TyTatok B.K. AHaTomus u mopdonorus pacteHunin. - M.: MpoceeLle-
Hue, 1980.

e XpxkaHoBcKuii B.I"., MoHomapeHKo C.®. MpaKTMKyM No Kypcy 06Luei
60TaHuKK. - M.: Arponpomusgar, 1990.

O6ume 3amevaHns

Mo6er - 3TO OpraH, KOTOPbIA (hOPMUPYETCA U3 BEPXYLUEYHON MEPUCTEMDI
M pacy/ieHsieTCA Ha paHHEeM 3Tarne MOpgoreHesa Ha CneLMann3vupoBaHHbIe
yacTu: cTebenb, NUCTbA, NOYKU. OCHOBHas (yHKUUA nobera - (POTOCUHTES.
YacTn ero MoryT CnyXuTb TakXe [15 BereTaTMBHOr0 PasMHOXEHWSA, HaKo-
NAeHUs 3anacHbIX NPOAYKTOB U BOABL.

Mpy xapakTepucTuke nobera obpaLlatoT BHUMaHWE Ha cneaytoLine 0co-
6eHHoCTY:

TMN cTebns (TPaBAHUCTLIA NN AEPEBAHNCTDIN);

MONOXEHWE B MPOCTPAHCTBE;

TUN BETB/IEHUS;

cnocob HapacTaHus;

LNVHY MEX0Y3/WiA:



HO.B. J1laBp1HEHKO

thopMy €ro nonepevyHoOro ceveHus;
pacnosioXXeHue NCTLEB;

TUN NoYeK (3aLMLEHHbIE NN TONbIE);
pacrosioXXeHne MoYek.

PasnuualoT fBa Tvna crebnein. [epeBAHUCTbIN CTE6Eb XKUBET MHOT
net. OH XapaKTepeH AN1s [epeBbeB, KYCTapHUKOB W MOMYKYCTapHMKOB. [c
NYKYCTapPHUKN OT/IMYAKOTCA OT KYCTapHWKOB TEM, YTO BEPXHSAA YacTb U
cTebns He OfpeBEeCHEBAET, a eXerof4Ho OTMWMPAaeT, HanpuMep, Y MobIT
Ctebenb TPaBAHMUCTOrO TUNA XXUBET OAWH BEreTalUOHHbIA Nepuos, OH xe
paKTepeH 418 OAHONETHUX, ABYNETHUX U MHOIONETHUX TPas.

[l0B0ONIbHO pa3sHO06pa3Hbl MOGErK Mo MOMOXKEHUIO B MPOCTPAHCTBE: Mps
MOCTOsiuME, BOCXOLALLME, CTENOLMECS, LIENIAIOLLMECS, BbIOLLMECS 1 Ap.

BblgensoT ABa TMna BETB/IEHWS Mobera: BepXyLUeYHOe (AUXOTOMMM:
CKoe) 1 60koBoe. lMpy BepXyLleYHOM KOHYC HapacTaHWsl pa3jBavBaeTcs,
pesynbTaTe Yero OT Camoli BEpXHeldi YacTu OCU MepBOro nopsiaka OTXOAA
[lBe OCM BTOPOro Mopsfka, KOTopble, B CBOKD Ouepefb, TakXkKe pas3fBanBaro’
cs1. Takoe BETB/IEHWE CBONCTBEHHO MPUMUTUBHbLIM PacTEHUSM.

OCHOBHOI1 CNOCOO BETB/IEHMS COBPEMEHHbIX PAcTEHMI - GOKOBOWA. [p
3TOM CUCTeMa OCeli MOXET BbITb MOHOMOAUANLHOW (MPU MOHOMOANA/ILHO
HapacTaHuu) ¢ o4epesHbIM, CyNPOTUBHBLIM UM MyTOBYATbIM PaCcMO/OXeH:
€M 0Ceil M cuMnoguanbHon (NpU CMMNOAMANLHOM HapacTaHuK) ¢ pacn<
NOXKEeHMEM OCeil B BUZE MOHOXa3us, AMXa3us, nnenoxasms.

Oco60ro BHMMaHWe 3acnyXuBaeT cnocob BeTBeHUS nobera, HasbiB
eMbI KyLleHVeM. BeTBneHMe npu 3TOM NPOWUCXOAMT TOMbKO Y OCHOBAH:
cTebns BCNeACTBME Pa3BUTUSA MPU3EMHBLIX M NMOA3EMHbLIX MOYeK. 3TOT yu
CTOK Ha3blBAKOT 30HOW KylleHWs. KylueHne CBOMCTBEHHO KyCTapHUKa:
MHOFO/IETHUM, & MHOTAa M OAHOMETHMM TpaBaM. Y 3/1aKOB B 3aBWCUMOE:
OT A/IMHbI TOPU30HTA/ILHO PACMOOXEHHOW YacTu nobera, pa3nMyaloT BUL
MNOTHOKYCTOBbIE, PbIX/I0KYCTOBbIE N KOPHEBULLHbIE. Y M0THOKYCTOBb
BWJOB PA3BETB/IEHNA PACTYT BEPTUKA/LHO. Y PbIX/IOKYCTOBbLIX OHU CHaya:
pacTyT ropu3oHTa/IbHO WKW MOA YoM, a 3aTeM 3arnbatoTcs BBepX. Y Ko
HEBULLHbLIX Pa3BETBAEHUS PACTYT FOPU3OHTANLHO.

3BeCTHbI pacTeHWs C HEBETBALLMMCA CTebeM, Y Takmx (popm H6OKOB:
MOYKM Ha OCK MEPBOro NOpALKa He pas3BMBAlOTCH, HaNpuMep, y NajibM
KPECTOBHUKA, KMHTUN.
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boTtaHuka: Mopgonorus pacteHuia
1 OCHOBbI MaKpOCKOMWYECKOTr0 aHanun3a NekapCTBEHHbIX pacTeHuiA

O6bI4HO cTebenb HapacTaeT BEPXYLUKOM - BepXyLUeyHblA pocT. OaHaKo
Yy HEKOTOPbIX PacTEHMI HabMOAAlT BCTaBOYHbIA (MHTEPKansApHbIA) PocT,
nMpyM KOTOPOM MepUCTeMAa PacnojioXeHa He Ha BepXyLUKe, a Y OCHOBaHWS
KaKZOro mMexgoysnusi. Hambonee TMMMYEH BCTaBOYHbLIA POCT 47151 3M1aKOB
(poXb, KyKypy3a 1 ap.). Bepxylwe4yHoe HapacTaHne MOXET ObITb MOHONOAU-
a/TbHbIM, €CNK BepXyLleyHas MepucTema (hyHKLMOHMPYET HeonpeaeneHHo
[OMroe BPeMS, U CUMMOAUANbHBLIM, €C/M OHA CYLLECTBYET OrpaHUYeHHOe
BpeMsi, 06bIYHO OfMH BEreTaLMOHHbIA Nepuog, 1 pocT nobera NpPofo/MKaeT-
cA 3a cueT 6nvkaiilein 60KOBOM NOYKM (MepeBepLUUHMBAHNE).

Mo6erv pa3nnMyatoT TaKXKe Mo AIMHE MeXA0Y3NNA. Tpu ACHO BblpaXKeH-
HbIX MEX0Y3/MAX NO6er HasbIBAKOT YAAMHEHHBIM. ECn y3/bl CONMXKEHbI U
MEXA0Y3N1A MPaKTUUECKN He3aMeTHbI - 3TO0 YKOPOUeHHbI nober (maogy-
LKA, PO3EeTKA).

Mo thopme NOMNepPevHOro ceYeHMs pasnuyatoT cTebnm oKpyrible, pebpu-
CTble, TPEXTPaHHbTE, YeTbipexrpaHHble 1 ap. YTobbl onpefennTb TN none-
PEYHOro CeyeHusi, HEO6XOAMMO chenaTb C MOMOLLbI /1e3BUA MONEPeYHbIi
cpes cTebnsl, Cyxoi nober npeaBapuTENIbHO HY>XXHO Pa3MoYmnTb.

CyLLECTBYIOT TP OCHOBHbIX TUMA JINCTOPACMOSIOXKEHMNSA: CrMpa/ibHoe
(ouepegHoe) - U3 OAHOIO Yy3/a BbIXOAUT OAUH NIACT, CYNPOTUBHOE - U3 Of-
HOrO y3na BbIXOAAT [Ba NINCTa, MyTOBYaTOE - U3 OfHOrO Y3/a BbIXOASAT TpK
1 60/blUE INCTHLEB.

WHorpga ctebenb 6biBaeT NMLWEH NNCTLEB. B Taknx cayyasx OH 4acTo nmve-
€T 3e/IEHYI0 OKPacky, T. €. aCCUMUANPYET. 3eneHblil, CNOCOOHbIN K (hOTOCUH-
Te3y CTe6eNb, YBEHYaHHbI/A LBETKOM WM COLBETMEM, Ha3bIBAKOT CTPE/IKOA.

Mo6er obpasyeTcs U3 NOYEUKMN 3apObIlla CEMEHN WM MOYKM Ha CTebne.

Tunbl NoYeK: Yy 6ONbLIMHCTBA [AEPEeBLEB WM KYCTapHWKOB YMEpPEHHOM
30HbI (gy6. 6epesa, Mna, onbXa, MBa, NeLnHa, 6ysunHa 1 gp.), a Takxke y He-
KOTOPbIX MHOFO/IETHUX TpaB (KOMbITEHb, FPyLUaHKa 1 4p.) NOYKM SBASKOTCS
3aLLMLLEHHBIMMW, CHAPY)XXM OHU 3alUMLLEHbI KPOKOLWMMUY Yellyiikamu (BUMAO-
M3MEHEHHbIMU NNCTHAMM), KOTOPbIE MPEAOXPaHAIOT UX OT YCbIXaHUS, APKMNX
nyyein conHua, xonoga. Yncno yewyu y pasHbiX BUAOB KOebneTca: MHOrga
nx 6onee 20 (ay6), a nHorga Bcero age (MBa).
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HO.B. JlaBpuHEHKO

O[lHaKO Y HEKOTOpbIX PacTeHWl MOYKU NLIEHbI YellyeK W 3alluLleH
NULLL BOSIOCAHLIM MOKPOBOM (rofible NOYKM). Takme NoYky xapakTepHbl 4]
ropgosuHbl (Viburnum lantana), kpyLwuHbl nomkoit (Frangula almis), 6a
6apunca obbikHOBEHHOTO (Berberis vulgaris) n gp.

Mo pacnonoXxeHuto Ha cTebne pasnnyaroT BepXylUeyHble U HGOKOBb
MoYkn. BOKOBbIE MOYKM GbIBAKOT Ma3yLUHLIMK, ECAN PACNOOXKeHbI B Mas3
Xax /ICTbEB, N MPUAATOYHBIMU, EC/IN PACMOJIOXKEHbI B /IK060M MeCTe CTebn
KOPHS 1 ApYrnX opraHoB. MNMasyLuHble MOYKW, AAUTe/TbHOE BPEMS He AaroLL]
nobero, Ha3blBAlOT CRAWMMU. MHOrga NpuaaToyHble MOYKM Ha SIUCTbI
cpasy e JalT ManeHbKue noberv ¢ nNpuaaTovHbIMU KopHAMK (p. 6pu
tunaym - Bryophyllum) nav nyKoBUYKM (K NYKOBUYKOHOCHbI - AlLin
cearuleum). Takue NOYKM Ha3bIBAKOT BbIBOAKOBLIMU. [Ma3yLlUHble NOYKN M
ryT 6bITb KaK OAMHOYHBIMU, TaK U FPYMMnoBbIMU.

3anucaTb B TeTPaAW OCHOBHbIE TEOPETUYECKME MOSTOXKEHNS TEMbI U X
nabopaTopHoOi paboTbl Ne2

JlabopaTopHasa paboTta Ne2

OO6beKTbI AN U3yyYeHus: XKmBble 1 repbapHble 06pasLbl N06eros pasnu
HbIX PacTEHMWIA.

O60pyaoBaHue: Nynbl, PUCOBaNbHbIE NMPUHAANEXHOCTH.

Xog paboThl:

1L WM3yumTb BHewHWii BUA NOGEroB pacTeHuid (Ha BbI6Gop npenogaE
Tens). Chenatb MX MOP(ONOrMYecKoe onucaHne no nnaHy, npueegeHne
HWXKe, B TETPaAW A5 1abopaTopHbIX 3aHATUIA.

2. PaccmoTpeTb pacTeHue - MpeAcTaBUTENs cemelAcTBa 3nakoB. 06f
TUTb BHMMaHMe Ha TO, YTO B HVDKHENA YacTu CTebns Mexgoys3nus ykopol
Hbl 1 6OKOBbIE MOGErM BbIPACTAOT TO/ILKO U3 Ma3yX SIMCTLEB, HAXOAALLMX
Ha COMVKEHHbIX Y31aX HUXHER YacTu cTebns. 3TO0 U ecTb 30HA KYLLED
OnpegenuTb TUM KyLLEHWs. 3aHeCTV OTBET U CBOU PacCy>KAeHus B TeTpa
[N NabopaTOPHbIX 3aHATUIA.
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BoTaHmka: Mopdgonorunsa pacteHui
1 OCHOBbI MaKpPOCKOMMUYECKOr0 aHann3a NeKapCTBEHHbIX pacTeHUi

KOHTpO/IbHbIE BONPOChI:

1 B 4em oTnmume gepeBaHUCTOro cTebns ot TpaBAHUCTOro?

2. CTebim Kaknx pacTeHWn UMEKT B OCHOBHOM BCTaBOYHLIA (MHTepKa-
NSPHbINA) pocT?

3. Yem oTAmnyaeTCA NOM3Y4mMiA NOGEr OT CTE/OLLErOCS, BbIOLLMIACA OT Lie-
MAAKOLLErocs, NPSAMOCTOSUYNIA - OT BCEX YKa3aHHbIX BbILLE?

4. B YeM NMPUHUMMMANBHOE OTAMYME BEPXYLUEYHOro BETB/IEHUS OT 60-
KOBOro?

5. YeM 0T/MyaeTcs MOHOMOAMANbHAsA cucTeMa BOKOBbLIX OCel OT CUMMO-
[AnanbHo?

6. B ueM OTnMYMe rNaBHOW OCK PacTeHWs C MOHOMOAMASIbHLIM BEPXY-
LUEYHbIM HapacTaHWeM OT rN1aBHOW OCU PaCTEHMS C CUMNOAMNANIbHBIM BEpXY-
LIEYHbIM HapacTaHuem?

7. B 4em OTMUME YKOPOUEHHOrO nobera oT YANNHEHHOr0?

8. MMepeuncnunTb TUMbI NCTOPACNONOXKEHNS.

9. Kakad pasHuua Mexay nasyLHbIMU 1 NPUAATOYHBIMU NOYKaMN?

10. Bcerga nv MOYKM 3aLLMLLEHbI MOYEUYHBIMU YeLlyinKamm?

11 KakoBa xapakTepHasi OCOGEHHOCTb BereTaTMBHO-PENPOAYKTUBHbLIX
noyek?

12. Kakue noyky HasbiBatoT CiAWUMn?

13



HO.B. J1aBpuHEHKO

Mopdonornyeckas xapaktepucTuka nobera v ctedns

NMOBEI

NoA3eMHbIi BUAOWM3MEHEHHbIN:

KOPHEBULLE - T[OPU30HTa/IbHOE, BEPTUKANbHOE, [JMHHOE, KOPOTKO
TOHKOE, TO/ICTOE;

NYKOBMUA - MMieHYaTas, yellyinyaras;

KNy6HW;

BUOM3MEHEHNST HAA3EMHOr0 nobera:

ycbl;

KOMTIOUKU 1 Ap.

HaJ3eMHbIN He BUAON3MEHEHHBbIN:

BETBUCTbIN, HEBETBALLMIACS.

CTebensb:

a) MPAMOCTOAYMNIA, BbIOLMIACA, LENNSIOWMNIACA, MON3YUNA, CTENHOLLWIA
nap.;

0) ronblii, onyweHHbI (YKasaTb TUM BOMOCKOB);

B) (hopMa NonepeyvHOro ceYeHMs-o0Kpyrias, YeTblpexrpaHHas, pebpuct
nap.;

r) MEXA0Y3/Ns - YKOPOUEHHbIE, YA/IMHEHHbIE;

[) /NCTOPacrofiOXeHUe - 0OYepedHoe, CYMpOTMBHOE, MyTOBYaT
MPVKOpHEBas PO3eTKa.
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BoTtaHnka: Mopgonoruns pacteHuia
1 OCHOBbI MaKpPOCKOMWYECKOT0 aHann3a NeKapCTBEHHbIX pacTeHui

TEMA 3. MOP®OJ10I A JINCTA

Llenb 3aHATUA:
HayuUnTbCA MPOBOAUTL MOP{O/IOrMUYECKOE ONMcaHue JINCThEB.

NuTepaTypa:

 bapa6aHoB E. W., 3aiiunkoBa C. I. BoTaHuKa: y4e6HuK / E. /. Bapaba-
HoB, C. I. 3ailumkoBa. - 2-e u3a., ucnp. u gon. - M.: FOOTAP-Meana,
2013.-592 c.

e Cepebpskosa T. W., BopoHuH H. C., EneHeBckuit A. . n ap. botaHu-
Ka C OCHOBaMu (MTOLEHONOrMK: AHATOMUA Y MOPGONOrnA PACTEHWIA:
YyebHuk ansa By3oB. - M.: IKLL «AkageMkHura», 2007.

» fAkoenes . I., Yenombutbko B. A., opotees B. N. boTaHuKa: yue6-
HUK ans By3oB / nog pen. P. B. KamenuHa. 3-e v3faHue vcnp. 1 gon.
- CN6.: CneuJluT, 2008. - 687 c.

JononHuTensHaa iuTepaTypa:

e TyTatok B.K. AHaToMua 1 mopdonorms pacTeHumii. - M.: TMpoceeLlye-
Hue, 1980.

o XpxaHoBckuii B.I"., MoHomapeHKo C.®. MpaKTUKyM MO Kypcy 06LLei
60TaHuKKN. -M .: Arponpomusgar, 1990.

Obume 3amevaHnA

JIncT - BeretaTuBHbIA OpraH pacTeHWs, YacTb no6era. TUMUYHbIA NUCT
MMeeT NNOCKY0 (hopMy, NMPUYEM BEPXHSS W HUKHSS CTOPOHbI OT/IMYAKOT-
cs ApYr OT Apyra no BHEWHWM W BHYTPEHHWM MpPU3HAaKaM, TO €cTb JINCT
MIMeeT [JOP30BEHTPaNbHYO CUMMETPUIO. MnacTuHYaTas opmMa iMcta cooT-
BETCTBYET €ro OCHOBHOW (hYHKLMM KaK opraHa (pOTOCWMHTE3a: NNCT CBOEM
60/1bLUOV NOBEPXHOCTbLIO 3a[epPXKMBaeT MHOFO CBETA.

JINCT cOCTOUT M3 NNCTOBOW MNACTUHKMW, MPUINCTHUKOB, YepeLuka, Bfa-
ramua.

OCHOBHas YacTb NIACTa - JINCTOBAs MMACTMHKA - UMEETCS y BCEX TUMMUY-
HbIX SIMCTbEB, APYrMe YacTW MOFYT OTCYTCTBOBaTb. JIMCTOBas MiacTUHKa
MMeeT (hOpMY TOHKOW LUMPOKOIA MNacTUHKM. [MOBEPXHOCTb BCEX /IMCTHEB
OfHOTO pacTeHUs AOCTUraeT O4eHb 6O/bLLON BenMuMHbI. Camas xapakTep-
Has TKaHb IMCTOBOI MAACTUHKM - aCCUMUNALMOHHAs. OHa COCTaBNSIET BCHO
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KO.B. JlaBpnHEHKO

MSKOTb nCTa - Me30(mnn. Ero NpoHM3bIBaeT ryctas CeTb XWUIOK - MPOBC
JALLMX NYYKOB.

MPUANCTHUKKN - HeboMbLIMe NUCTONOLOGHbIE NAACTUHKM, pacnosc
YKEHHbIe B OCHOBaHMM YepeLLKa, 3aliMLLaloT MOMOZOA INCT B MOYKeE, CyXa
[ONOMHUTE/bHOW acCUMUAMPYIOLWe Maowansio, MHOrAa npespalLaroTc
B KOJ/OUKW, BbIMOMHAS 3alMTHbIE (DYHKLUWW; 4YepeLlloK - cTe6nenogo6Hr
4yacTb /INCTa, BbIHOCWUT MMIACTUHKY B MOMIOXKEHWE, GnaronpusaTtHoe ana <
(hYHKLMOHMPOBaHUA, Yepe3 YepeLloK OCYLLEeCTB/SETCA CBA3b AUCTA U CT
67151, B HEM XOPOLLO pa3BUTLI MPOBOAALLME N MEXAHUYECKME TKaHW; Bnaranl
LLe - 3TO HMDXKHASA YaCTb SIMCTOBO MAAaCTUHKU, KOTOPas B BuAe TPYO6OUKM O
BaTbIBAET CTebeslb, CAYXXMT HE TOMbKO AN NPUKPENNeHUs nucTa K cTebn)
HO W 3alMLLaeT BEPXYLUEYHYH MOYKY pacTeHus, POpPMUPYHOLLMIACA Kome
HVDKHUE YaCTU MEXAO0Y3NuiA, rae MMeeTcs BCTaBOYHAs MepUCTEMaA, aHar
MWUYECKN IMCTOBOE BfaraauiLe Masio OTIMYaeTcs OT IMCTOBON NAaCTUHKT
TaKXXe y4acTByeT B POTOCUHTESE.

dopma IMCTbEB 0YeHb pa3HOoOpa3Ha U BMECTE C TeM OYeHb XapakTep
AN KaXAoro onpegeneHHoro suga. Mpy xapakTepucTuke NMCTLEB 0bpan
tOT BHMMaHWe Ha crefytoLine 0CO6eHHOCTH:

MOJIOXKEHWE NTNCTa Ha cTebne,

06L1an dopma NMCTOBOW NAACTUHKM,
thopma OCHOBaHUS NICTA,

(hopma BepXYLLKU fINCTa,

thopma Kpas nimcra,

XWUNKOBaHWe /INCTA,

MR ncTa (MPOCTOR AN CNOXKHBIN),
pacuneHeHue NNacTUHKK UCTA.

MonoXeHne nucTa Ha cTebne: ecnvm NUCT NPUKPENNeH K CTe60 npu
MOLLM YepeLlKa - 3TO YepeLlKoBbIA ANCT (AIMHHOYEPELLKOBbIA MK Ko):
KOYepeLLKOBBIIA); MY OTCYTCTBMM YepeLlka NNCT Ha3biBalOT CUAAUYNM; €
MNacTUHKA CUAAYEro NUCTa NpMpacTaeT K CTeb6/1l0 Ha HEKOTOPOM MpoTs
HWK, 06pasyeTcs HNCOEratoLMin INCT; eCNM OCHOBAHME YepeLUKa paeHn
eTCA BO BNara/mile, 0XBaTblBatoLLee CTe6eNb - 3TO BRaraMLLHbIA NCT;
fa nober NpoHM3bIBAET NMNCTOBYH NAACTUHKY HAaCKBO3b - 3TO MPOH3EH:
JINCT.

Mo o6uieli dhopme NUCTOBOW MAACTUHKK pPa3nyatoT OKpyr/ble (Hac
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boTtaHuka: Moponorus pacteHui
1 OCHOBbI MaKpPOCKOMMUYECKOr0 aHann3a NekapCTBEHHbIX pacTeHUi

umsi), oBanbHble (A6M0HA, rpyLla), AUeBMAHbIe (KpanmvBa), obpaTHOSNLE-
BUAHbIE (MarHonus), NaHUeToBMAHbIE (1BA), MMHelHbIe (3M1aKKn), MeyeBn-
Hble (MpuC), nronbuaTble (COCHa, enb), YellyiiyaTble (Kunapuc, Tys) n apy-
rve.

OcHoBaHue nucTa OblBaeT OKPYT/bIM, CTPEIOBUAHBIM, CEPALEBUAHBIM,
MOYKOBUAHBIM, OCTPbIM U T.[,

BepxyLika nucTta 6bIBaeT OCTPOIA, 3a0CTPEHHOW, LUIMNOBUAHOW, BbleMYa-
TON N T.A4.

Mo ¢opme Kpas nucTa pas3nnyaloT LenbHOKpaiHue (CUpeHb), 3ybyaTtble
(kpanuBa), nunbyaTble (610HS, rpywwa), ropogyarble (repaHb), BbleMyaTble
(Mapb) v Ap. MUCTbA. Y MHOTMX pacTeHWI Kpail nucTa npescTaBnseT KoMou-
HaLuio 3TUX (hopm.

XKunkosaHve nMcTa MOXET OblTb AUXOTOMUYECKUM (Y NanopoTHUKO-
06pasHbIX, Y TMHKIO), NanbyaTbiM, NEPUCTbIM, AYTrOBbIM ¥ NapaifiefbHbIM.

Mo TMNy NUCTbA BbIBAOT NPOCTLIE U CAI0XKHBIE. [1pOCTbIE MNCTLA COCTONT
13 OAHOW MNACTMHKW, LieNIbHOM WM pPacuyNeHeHHOR 6onee UM MeHee rny-
60KMMMN BbleMKaMuW. Y [peBECHbIX PAaCTEHWA Takue NUCTbA OnafatoT oce-
HbH) BMECTE C YEpeLLKOM, a Yy TPaBAHUCTbIX OTMUPAIOT BMECTEe CO CTebeMm.
CnoXHble NNCTbSA COCTOAT U3 HECKObKUX (ABa Unn 60/1ee) NMCTOUKOB, NpK-
KpPensieHHbIX K 06LLeMY YepeLLKy - paxucy - KOPOTKUMM YepeLlovkamu, 06-
pasyloLLMMU CoYeHeHUs. bnarogaps TakoMy CTPOEHUIO JINCTOYKM CMIOXHO-
ro iMcTa OMagalT OCeHbIO OTAE/bHO, a MOC/e HAX 0TMadaeT U paxuc.

Mo Tuny pacuneHeHWst MAaCTUHKM NUCTa PasMyaloT LefbHble U nU3pe-
3aHHbIe NNCTOBbLIE MNACTUHKKU. Ecnn rny6uHa pa3pe3oB MIacTUHKKU He npe-
BbllWaeT 1/3 WMPUHBLI NOAYNNACTUHKN, TO TakKUe UCTbSA Ha3blBAOT Lie/IbHbI-
Mu. K 13pe3aHHbIM TMCTbSAIM OTHOCATCS Takue, Y KOTOPbIX MIaCTMHKa UcTa
paspesaHa rnyoxe, Yem Ha 1/3 LWIMPUWHbLI NOAYMNAACTUHKW. PasnuuatoT Tpu
(hopMbl M3pe3aHHbIX JINCTLEB: IONACTHbIE, pacceyeHHble 1 pasfenbHble. Ka-
Xfas (hopma BCTpeyaeTcs B [BYX BapuaHTax: ManbyatononactHble (MoLL)
1 nepuctononacTHble (Ay6bl); nanbyaTopasgensHble (BMHOrpag, naarad) u
nepuctopasgenbHole (gy6bl); nanbyatopacceyeHHble (KOHOMS) U NepucTo-
pacceyeHHble (04yBaHUMK, MOPKOBb, YKPOM).

Mo TUNy pacuneHeHUs CAOXHLIX INCTLEB Pa3MYa0T NaibuyaTOC/I0KHbIE
M NEPUCTOCNOXHbIE. Y Mafb4yaTOC/OXHbIX BCE /INCTOUKM CMOXHOIO NNCTa
MPUKPENAAIOTCS K BEPXYLLKE Yepellka - MaabyaTo (MCTbs NHOMUHA, KOH-
CKOFO KalluTaHa, aMepuKaHCKOr0 AWMKOrO BMHOrpaga). Y MepucTOCIOXHbIX
NINCTLEB NINCTOYKM CYNPOTMBHO (MEpPMCTO) pacnonaratoTca Ha 06Lem ye-
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HO.B. JlaBpUHEHKO

pellke - paxuce. Pa3nuuyaloT napHONepuUCTOC/IOXKHbIE IMCTbSA - C MapLu
4MCNOM NIMCTOYKOB (FOPOX, UMHA) U HENAPHOMEPUCTOCNOXHbIE NIUCTLA -
HenapHbIM IMCTOM Ha KOHLe paxuca ( 6enas akauusi, rpeukuin opex, L,
MOBHWK, 1 Ap.). bbIBAKOT ABaXAbI-, TPYXKAbI- U 60ee NEPUCTOCNOXKHbIE .
cTbsl. CyLLecTBYIOT TaKXe TpoiiuaTble NMNCTbs (KNeBep).

3anucaTtb B TeTPagn OCHOBHbIE TEOPETUYECKME MOMOXEHNS TEMbI U
nabopaTopHOi paboTbl Ne3.

JlabopaTopHas pa6oTta Ne3

O6beKTbl Ansa U3yyeHus: repbapHble N XNBble 06pasLbl MCTLEB Pasn
HbIX pPacTEHWIA.

Xopf paboThl:

1 Mcnonb3ysa npuBefieHHYHO B JaHHOI paboTe TepMUHOMOTUIO U I
3yacb MOP(OSIOrMYECKMM CNPaBOYHUKOM, ONUcaTb (JOPMY /IMCTLEB Y pa
HWiA (Mo BbIOOPY NpenojaBartens).

KOHTpO/IbHbIE BONPOChI:

1 TMepeyncnunTb 1 HasBaTb DYHKLMW YacTei nucTa.

2. Kakne TKaHW XapakTepHbl s IUMCTOBOM MAACTUHKK, YepeLuka,
JIMCTHWKOB, Bfaraimiia?

3. Kak 0T/MyatoT YepeLlKoBbIA IUCT OT CMAAYero?

4. Yto Takoe Hucberatowmii nucT? Kakne NUCTbs Ha3bIBalOT Bfara,;
HbIMUW?

5. Kakue Tunbl XXWIKOBaHWUSA ObIBalOT Y NNCTLEB?

6. Ha3BaTb OCHOBHbIe (DOPMbl OCHOBaHUS Y BEPXYLLUKW INCTA.

7. B yem oTAnYMe NPOCTOro IUCTA OT CNOXKHOM0?

8. Kak knaccmmuupytoT nNpocTble IMCTbA C LeNbHOW N1CTOBOM
CTUHKOIA?

9. INepeyncnnTb OCHOBHbIE TUMbI PACU/IEHEHNA MNACTUHKN NPOCTOr
cra.

10. TMepeyncnnTb OCHOBHbIE TUMbI PACUIEHEHWNA MIACTUHKK Cros
nncTa.
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BoTtaHnka: Mopdonorus pacteHuia

N OCHOBblI MakKpOCKOMMYeCKOoro aHannsa neKapCTBeHHbIX paCTEHI/IVI

Mopdonornyeckas xapakTepucTmka amcra

JincTba:

a) NpocTble:

YepeLLKoBbIe, CUAAYNE, BRaravHble, HUCGeraroLLme;
6e3 NPUANCTHUKOB, C NPUANCTHUKAMW, C PacTpy6oMm;
thopmMa NNCTOBOW NNACTUHKN -

thopma BepXYLLKM -

thopma OCHOBaHuS -

thopma Kpas -

XNNKOBaHWe -

6) CNOXHbIE:

6€e3 NPUINCTHNKOB, C MPUINCTHUKAMMU;

thopma nucTa -

thopma nmMcTouKa -

thopma Kpas NMcTouKa -

YMCNO IMCTOUKOB —

B) BUOM3MEHEHUS INCTLEB - KOMKOUKU, YCUKW, (UANOANN U ap.
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HO.B. J1aBpUHEHKO

TEMA 4. MOP®OJ10I A LUBETKA

Lenb 3aHATUA:
N3y4ynTb MOPGOSIOrnI0 LiBETKaA.

NnTepaTypa:

 bapa6aHoB E. W., 3aitumkosa C. I'. BoTaHuKa: y4ebHuk / E. L. bapaba-
HoB, C. I. 3ailumkoBa. - 2-e u3g., ucnp. n gon. - M.: FOOTAP-Meana.
2013.-592 c.

» Cepebpsikosa T. W., BopoHuH H. C., EneHesckuin A. . n gp. botaHu-
Ka C OCHOBaMu (PUTOLLEHON0rMK: AHaToMUA 1 MOPHONOrns pacTeHuiA
YyebHuk ans By3os. - M.: KL, «AKkageMkHura», 2007.

» Akosnes I. I., Yenombutbko B. A., Jopodees B. L. botaHuka: y4eb-
HUK ana By30B / nog ped. P. B. KamenuHa. 3-e n3gaHue mcnp. v gon
- CI6.: Cneu/lnt, 2008. - 687 c.

JononHuTensHaa nuTepaTypa:

e TyTatok B.K. AHaTomusa 1 Mopdonorns pacteHuii. - M.: TMpocsele-
Hue, 1980.

e XpxaHoBckuit B.I"., MoHomapeHKo C.d. MpakTMKyM Mo Kypcy 06LLe:
60TaHuKN. - M.: Arponpomusgat, 1990.

O6ume 3ameyaHuns

PenpofyKTUBHbIE, NN TEHEPATMUBHbIE OpraHbl paCTeHMVI npegHasHayeHb:

[Ns MON0BOro MM COBCTBEHHO 6ecnonoro (C NOMOLLbIO CNOp) pasMHOXe-
HMS. Y MOKPbITOCEMEHHbIX K HUM OTHOCSITCA LIBETOK W €ro Npou3BoAHbIE -
ceMsi 1 nJoa.

LLBETOK - 3TO BWOM3MEHEHHbI YKOPOUEHHbI No6er, NpucnocobieH-

Hblli K 06pa30BaHMI0 CMOP W rameT, AN MOMOBOrO NPOLECca, B pesy/nbTare
KOTOpOro 06pasytoTcs CeMeHa 1 nog,

LiBeTKn 06pasytoTca 1 Ha 60KOBbLIX, 1 Ha FaBHOM noberax, B 60bLWNH-

CTBE CMy4aeB OHW NasyluHble. LIBETKM 6OKOBbIX NMOGEroB 4acTO Ha LBETO-
HOXXKE UMEIOT M3MEHEHHbIE IUCTbS - OAWH WM HECKOMbKO, KOTOpbIE Hasbl-
BalOTCS MPULBETHUKAMI W NPULBETHUYKAMMN.

CrebneBas yacTb LBETKA MPeACTaBNeHa LBETOHOXKOW W LIBETOMOXEM.

LIBETONOXE MOXET UMETb PasHOO6Pa3Hy0 DOPMY - OT KOHWUYECKOI 4o NT
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BoTtaHnka: Mopdonorunsa pacteHui
1 OCHOBbI MaKpPOCKOMUYECKOr0 aHann3a NeKapCTBEHHbIX pacTeHUi

CKOM 1 Jaxe BOrHyTON B BuUAe 6okana. K LBETONOXY NPUKPENNATCA Tak
Ha3blBaeMble LBETOMNCTUKN: YaWeNNCTUKN, NIENECTKU, ThIYMHKU, NECTUKN.
Yallle Bcero oHW pacrofnaratotcs Kpyramu (MyToBKamu). LIBeTKM C Takum
pasMeLLeHneM LIBETOMIMCTUKOB Ha3blBalOT LMKANYECKUMU. OObIYHO LIBETOK
UMeeT NATb KPYroB (WM YeTbIpe): YallenucTUKK - OAMH Kpyr (Yalleyka),
NenecTkn - OAWH Kpyr (BeHYMK), ThIUMHKKN - ABa Kpyra unv oguH (aHApo-
Lieil), NeCTUKN - OAMH KPYT (rMHeLeld). Y HEKOTOPbIX FPynn pacTeHWUiA, Ha-
npumep y 6060BbIX, B npouecce 06pa3oBaHMs LBETKa HabnoaatoT UHOe
YMCNO KPYroB, YeM y pacnyCTUBLUNXCA LIBETKOB.

Mpu cnmpanbHOM PAcMONOXEHUW LBETO/IMCTUKOB LBETOK Ha3bIBAOT
auMKIMYeCKMM. B TakoM LiBETKE UMCO0 YEHOB KaXJO0M M3 YacTeld 06bIYHO
HeornpeAeneHHoe. NPOMEXYTOUHOE MOMOXEHWE 3aHMMAIOT LBETKUA TeMu-
UMKINYECKME, Y KOTOPbIX KPYTOBOE PacrofioXKeHne OAHUX LBETONMCTMKOB
coyeTaeTcs CO CnupasnbHbIM Apyrnx. B sTom cnydae LBETOK, Hanpumep, Mo-
XET MMeTb fBa Kpyra OKOJIOLBETHMKA U MHOXECTBO ThIYMHOK W MECTUKOB,
PacMnoOXeHHbIX N0 CRpay.

OkornouBeTHUK

Yallueyka 1 BEHUYMK BMECTe COCTaB/ISKOT NOKPOB LIBETKA, WM OKOMOLIBET-
HUK. OKOMOUBETHUK, ANDKDEPEHLNPOBAHHBIA Ha Pa3IMYHO OKpalleHHble
yalleyky W BEHUMK, Ha3blBAlOT [BOIHLIM, @ OKPaLUEHHbIA OAMHAKOBO-MPO-
CTbiM. pOCTOM YalleyKOBUAHbLIA OKOMOLBETHUK OObIYHO MMEET 3e/IEHbIN
UBET (CBeKna, Wwasesb). MpocToli BEHUMKOBWAHbIA OKOMOLBETHMK OKpaLleH
ApKO (THONbMNaH, rpevnxa).

LIBeTKM, He MMeIOLLMEe OKOMOLBETHMKA, Ha3bIBAKOT ro/bIMU (ACEHb, 6eno-
KPbIJIbHUK).

Yaweuka (calyx) cocTtouT 13 60/ee Unm MeHee NA0THbIX LBETONUCTUKOB,
06bIYHO 3eMeHbIX, Ha3blBaEMbIX HallenucTnkamu (sepalum). NHoraa yaiey-
Ka ApKO OKpaLleHa (6opew, hykeus, COKUPKK). B 3TOM cnyyae OHa BbINOAHA-
eT UK YCUNBAET PO/b BEHUMKA B NPUBIEYEHUN HACEKOMBbIX-ONbIAUTENEN.
Yalle BCero yatleyka coCTOUT U3 OQHOMO Kpyra YallenncTukoB. VIHOraa ke
CHapy>Xu OT 4alleykn pacrnosiodkeHa Kak Obl BTOpas Yalleyka, MMeHyemas
nogvawimem. Mogyatlme obpasyeTcs U3 NPULBETHUKOB (Ma/ibBOBbIE), & MHO-
raa u3 NpuUIUCTHUKOB (PO3aHOBbIE: NanyaTka, 3eMIsHMKa, cabeNbHUK).

Yawennctnkn 6biBatoT cBOBOAHbIMK (Yalleyka cBOGOLHONMMCTHASA, WK
pa3fenbHONNCTHAA) UK Gofiee UM MeHee CPOCLUMMUCH (Yalleyka cpocT-
HOMMCTHasA, UM CNaliHONUCTHasa). B 3aBUCMMOCTU OT CTeMNeHU cpacTaHus
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HO.B. JlaBpMHEHKO

YaLLeIMCTMKOB Pas/inyaloT: pacCeUeHHble Yalleyuky - YallenncTuKn cpacta-
lOTCA NNLWb OCHOBAHWAMMW; pasfesibHble - YalleIMCTUKN CpacTarTCs Mpu-
MEpPHO 0 NOMOBMHbI UM HEMHOTO MEHbLLIE; IONACTHbIE - CpacTaHue AOCTU-
raeT NpMMepHo 2/3 AAuHbI YallenucTUKOB; 3ybyaTble - OCTalOTCs CBOGOA-
HbIMMW TO/IbKO BEPXYLLKM YalLe/IMCTUKOB.

Yalueuka BbINOMHAET 3aMTHYIO (DYHKLMIO, OHA MpefoXpaHsieT LBeTo:-:
OT YCbIXaHus, a MHOTr4a U OT HU3KMUX TeMnepaTtyp.

BeHuunk (corolla) cocTouT n3 60onee namM MeHee OKpaLLEHHbIX NIEMecTKOB
(petalum), koTopble 06Pa3yHOT Yalle BCEr0 BTOPON, a MHOTAa 1 TPETUI Kpyr
LBeTKa. M3pefka nenecTkn ObIBAIOT OKpalleHbl B 3e/1eHbIV LBET, HanpuMer
Yy BUHOrpaja. Y HeKOTOpbIX BUAOB PaCTEHUA OKpacka BEHUMKa MOXET Me-
HATLCA B TeYeHMe CyTOK. Tak, y [AeKOpaTUBHOIO pacTeHus rméuckyca nepe-
MEHUMBOro YTPOM flenecTKn Befble, BEUYEPOM SIPKO-PO30BbLIE, a AHEM 6nea-
HO-pO30Bble. Y He3abyAKn albMuiicKoii BO BPeMsi pacnyCkaHWs LBETKOB
NenecTKU PO30Bble, a CO BPEMEHEM OHW MPUOOPETAOT APKO-roNybyto OKpa-
cky. PazHo06pa3ne BEHUYNKOB OYeHb BEMKO. VX pasnnyatoT Kak no LBeTy H
WHTEHCMBHOCTM OKPAaCKM, TaK 1 N0 YMCy NENecTKOB, NX (DOpPMe, BEMMUMHE,
B3ayMOPACNONIOXKEHWI0, CTEMEHN cpacTaHms. B 3aBMCMMOCTM OT cpacTaHu-
BEHUMKW ObIBAKOT ABYX TUMOB: CBOGOAHOMENECTHbIE (Pa3fe/bHOMeNecTHbIe!
M CPOCTHOMEMECTHblE (CnaiHonenecTHble). CpacTaHWe ENecTKoB, PaBH:
Kak 1 Apyrux 4neHoB LBeTKa, ONpeaensioT cnefyrowmm obpasom: TAHYT 3a
OAVH U3 NIeNecTKOB W CNeAsT, He OTPbIBAETCS /N NPU 3TOM BECb BEHUUK UK
X0TA 6bl ABa WM 60MbLUE NENECTKOB.

Mpu nccnefoBaHMM CBOGOAHO/MENECTHONO BEHYMKA BHMMATE/IbHO pac-
CMaTpUBAOT CTPOEHME OTAENbHbIX NenecTKoB. OnpefenstoT, eCcTb N HOro-
TOK. ECnv nenecTok K OCHOBaHUIO SIBHO CYXXEH, KaK JIMCT B YepeLlok, To
NenecToK HOFOTKOBLIA (rBO34MYHbIE, KanyCTHble U Ap.). Ecim ocHosaH:-',
LUMPOKOE, OKPYT/I0e, IeNeCTOK Ha3biBAKT CUMAAYMM (NIOTUKOBbLIE, PO30LBET-
Hble 1 Ap.). Hepeako BCTpeyaldT M NPOMEXYTOYHble (hOPMbI EMeCcTKOE
Pa3BeTB/IEHUE N1eNeCcTKOB ObIBAET [BYX TUMOB: B HanpaBneHWW NPOLOLHO
OCM - TOrfa roBopsiT 0 hopMe 3y64aTocTu, NN Haape3aHHOCTU NIENeCTKOB: e
HanpaBneHuK, NeprneHaNKYNSPHOM MOBEPXHOCTU NIENECTKa, - Takoe pa3BeT-
B/IEHVE HEPeLKO NPMBOANT K 06Pa30BaHMI0 Ha rpaHuLe HOTrOTKa W NNacTuH-
KW nenecTtka pasHoOo6pa3HbIX BbIPOCTOB, KOTOPblE B COBOKYMHOCTW fatOT
ocoboe 06pa3oBaHMe, Ha3bIBAEMOE NPUAATOYHLIM BEHUMKOM, WM MpuUBee-
UMKOM. Y OAHMX pacTeHuit (Hapuwmcc, naccudnopa) NpUAATOYHbIA BEHUMK
BbIPaXEH XOPOLUO, Yy APYrmx e (ICHOTKa MypnypoBas) OH COCTOMT Ann*
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BoTtaHnka: Mophonorus pacteHuia
1 OCHOBbI MaKpPOCKOMMUYECKOr0 aHann3a NeKapCTBEHHbIX pacTeHUi

3 KO/IbLia BOJIOCKOB, MOTPY>XEHHbIX B TPYOKY BEHUMKA, U NOUTN HE3AMETEH.

Y CpOCTHOMENECTHOMO BEHYMKa pasnuyaroT: Tpy6Ky (Tpy6KoBUAHO CpoC-
LLASACA HMXKHASA, a MHOTa M CPefHss YacTb BEHYMKA), OTIMO (BEPXHAS YacTb
BEHYMKA, 0ObIYHO CM/IbHO pacLUMPEeHHas U OTOTHYTasl, PacrnofioXKeHHas nep-
NEHANKYNAPHO TPyOKe), 3eB (YaCTb BEHYMKA, KOTOpas NEXWT Ha rpaHuLe
oTrnéa n Tpy6Km).

Mo TNy CUMMETPUM BEHUMKM, KaK W Yalleykn, MOXHO pasfennTb Ha
[Be rpynnbl: aKTMHOMOP(HbIE (MOAMCUMMETPUYHBIE, MPaBUbHbIE), KOraa
Yyepe3 BEeHYMK MOXHO NPOBECTU fABe UK Gonee NAOCKOCTed CUMMETPUN, U
3Uromop@Hble (MOHOCUMMETPUYHbIE, HenpaBW/bHbIE), KOrga 4epe3 Hero
MOXHO MPOBECTU TOMbKO OAHY MAOCKOCTb CUMMETPUN.

AKTUHOMOpP®HbIE CBOBOLHONEMECTHbIE BEHUMKM KNACCUPULMPYIOT Mo
4yucny NenecTkoB, UX (JOpPMeE, HAIMYMIO AN OTCYTCTBUKO HOTOTKa U ApYTrUMm
Mpy3HaKam.

AKTUHOMOPGHbIE CPOCTHO/ENECTHbIE BEHUYMKU KNaccuuumupyroT B 3a-
BMCMMOCTY OT COOTHOLLEHWS A/IMHBI TPYOKM, HOPMbI U BE/IMYUHBI OTTMGa:

KOMeCOBUAHBIA - TpybKa mMana uam OTCYTCTBYET, a OTr1O pasBepHyT
MoYTK B OAHOW NIOCKOCTU (He3abyaka, BepbeliHuK);

BOPOHKOBUAHbIA - TPpybKa KpymHas BOPOHKOBWMAHAS, OTrnbG CpaBHU-
TenbHO HebonbLoli (Tabak, gypMaH);

KONOKOMbYaTbll - TpyOKa cthepuyeckas, YalleobpasHas, MOCTENEHHO
nepexopsiias B Ma/03aMeTHbIA OTr1G (NaHAblW, KOMOKOMbYMK) ;

TPYOKOBUAHbIA - TpyOKa LUMAMHAPUYECKAs C MPSMOCTOAYNM, Gonee
NN MeHee KOPOTKMM OTrn6oM (MOACONHEUYHNK M Apyrue acTpoBble) ;

6N AUEBUAHbIA - 6AM30K K TPYOKOBUAHOMY, HO MMEET LUMPOKNIA OT-
rmé, npuarLmii uBeTKy 6110aUeBMAHYI0 (OpMY (CUPEHb);

KO/INa4yKOBbIi - NIENECTKN CpacTalTca BepXyLlKaMu (BUHOrpag);

W MNOPUCTbIW - NenecTK 06pa3ytoT MOMbIA BIPOCT, MMEHYEMBIIA LLMNOp-
Lem (Bogoc6op).

31romMopdHbIe BEHYMKM HEPEAKO NMEIOT CBOeO6pasHyto Iopmy, KOTOPYHO
6epyT 3a OCHOBY MPW BbIAENEHUWN TOW UIN UHOW TaKCOHOMWUYECKOR rpynmbl
pacTeHuid (BU, po4 U faxe CeMelCTBO), HarnpyMep MOTbIIbKOBbIA BEHUMK
y 6060BbIX.

Cpefyn 3MromMopgHbIX CPOCTHOMEMECTHbIX BEHUYMKOB Hauboniee 4acTo
BCTpeyvatoTCs:

[Byry6biil - 0Trm6 COCTOMT M3 ABYX HEPaBHOLLEHHbIX YacTeil:

BEPXHEN N HUXHEN Ty6 (ICHOTKOBbIE, MHOTE HOPWYHWKOBBIE);
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HO.B. JlaBpuHEHKO

A3bIYKOBBIN - OT TPYOKM OTXOLAT CPOCLUMECH NENECTKU, UMEIOLLME BUL
A3blUKa (acTpoBbIe);

LUNOPUCTLIN - NenecTky 06pasytoT wnopew, (IbHAHKA, COKUPKMK).

PasnnyatoT eLle aCUMMeTPUYHbIE BEHUYMKU, €CNM Yepe3 BEeHUYMK Henbs
NPOBECTU faXe OfHY MJIOCKOCTb CUMMETPUM (OpXnaes, KallTaH KOHCKMIA

AHppouei

TbIYMHKN (MUKPOCNOPOMUANBI) CNYXaT ANns 06pa3oBaHUs MUKpOCMCr
13 KOTOpbIX (hopMmmpyeTca MblibLa (My>XCKoW rameTomT) COBOKYMHOCTb
TbIYMHOK Ha3bIBalOT aHApoLeeM (androeceum).

Hepenko 4Mcio ThIUMHOK PaBHO YMCAY IMCTOUKOB OKO/OLUBETHUKA (K-
nus). B gpyrux caydasx 4ncno ThIYMHOK B fBa WM 6onee pa3 MpeBbillas
YMCNO NENECTKOB WU ONeli OKOMOLUBETHMKA (JIOTUK, LWUMOBHUK, rpyLua
naBp 6naropofHbiit). HOraa Yncno TblYMHOK MUHMMATbHOE: O0fHa (UMHra
KaHHa), Unn ABe (CUPEHb, AYLINCTbIA KOMOCOK).

YacTo LBETKM MMEIOT He CPOCLLUMECS MeXAy COO0M ThlYMHKK - CBOBOA-
HbIlA aHgpoLei. Mpu paccCMOTPEHUU aHAPOLES TaKOro TUMa BaXXHO YCTaHo-
BWUTb, BCE IN ThIYNHKN OLMHAKOBOWN ANMHbI. Y HOPUYHUKOBBLIX U HEKOTOPLI-
ACHOTKOBBIX ThIYMHOK BCEr0 YeThbipe, NpuyeM fBe M3 HUX (Yalle nepegHue!l
OJIMHHEe OCTalbHbIX. 3TO ABYCW/IbHbLIA aHAPOLER. Y KanyCTHbIX COOTHO-
LUEHMEe A/IMHHbIX 1 60N1ee KOPOTKUX ThiUMHE ApYroe: 06LLee YNCIO0 ThIYMHCY
LUeCTb, U3 HUX YEeTbIpe ANNHHbIE W ABe KOPOTKMe. Takoi aHapoLeid HasbiBa-
IOT YETbIPEXCUILHBIM.

Ecnn TbIUMHKM cpacTaloTcs Mexay Co6oi, aHApoLeli HasbiBaB CpOC-
wnmcs. PasnmualoT 0gHO6paTCTBEHHBIA aHAPOLE Y KOTOPOro cpacTaroTes
BCE TbIYMHKM (aCTpOBble, BepOEiHNK); ABYOPATCTBEHHbIA, Y KOTOPOro ofHa
TblUMHKA 0CTaeTCsA CBOOOAHON (MHOrMe 6060BbIE); MHOrO6PATCTBEHHBIA.
KOTOPOro ThIYMHKM CPaCcTArOTCA B HECKO/BLKO rpynn (38epoboid).

B TMNUYHOM Cny4yae Kaxaas ThlYMHKA COCTOUT U3 ThIYMHOYHOW HUTK
Mbl/IbHUKA. ThIYMHOYHbIE HUTU UMEIOT Pa3HOE CTPOEHMWE, NHOTAa OHA MOXe~
[aXKe OTCYTCTBOBaTb (CUASUME ThIYMHKM), MHOTAA MOXET BETBUTLCA (€104 -
Hble TbIYMHKW).

Y 60/bLUMHCTBA PACTEHUIA NbIILHUK COCTOUT M3 ABYX MOMOBUHOK - TeK
COEMHEHHBIX CBA3HMKOM. Kaxxgas vx Tek BKOYaeT fBa rHesga (Mbibra-
Bble MELLKM), ABNAIOLLMXCA FOMOSIOramMmyn MUKPOCMOPaHIMeB, rae oopasyot”
CA MMKPOCMOPSI, a 3aTeM MblbLa.

Y HEeKOTOpbIX BULOB YaCTb ThIYMHOK HE MMEET Mbl/IbHUKOB W NpeacTa:--
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boTtaHuka: Mopdonorms pacTeHuit
1 OCHOBbI MaKPOCKOMMWYECKOr0 aHann3a NekapCTBEHHbIX pacTeHUi

NeHa NNLWb ThIYMHOYHBIMU HUTSMU. Takue 6eCniofHbIe ThIYMHKN Ha3bIBAOT
cTamuHoguaMU. OHKM MOTYT NPMOGPeTaTh BUA SPKO OKPaLLEeHHbIX SIENeCTKO-
BUAHbIX NNACTUHOK (KaHHa, UMOMpb). MHOr4a no CTPOeHMO0 aHAPOLES MOX-
HO OMpejennTb, K KaKOMy CEMENCTBY MPUHAAIEXMNT pacTeHMe.

MHeuen

MHeueem (gynoeceum) Ha3bIBalOT COBOKYMHOCTb MNOAOMUCTUKOB (Me-
racnopoguanoB) 0AHOro LBeTKa, 06pa3yoLmnX OAMH UM HECKONbKO NecTu-
KOB. MHeLel, COCTOALLMIA U3 OAHOrO M0AOUCTUKA, 06pasyloLLero ofuH
NeCTUK, Ha3blBAKOT O4HOUNEHHbLIM, & COCTOSLLMIA M3 HECKO/IbKUX NI0L0NMN-
CTWMKOB - MHOrOY/IeHHbIM. MHOFOUNIEHHBINA FHEeLeid MOXeT ObITb arnokapn-
HbIM, €CNIX NNOJOMNCTUKIN He CpacTalTca Mexay coboit 1 06pas3ytoT MHOMO
NecTUKOB, U LIEHOKapnHbIM, eCIM OHW cpacTaloTcs B OAWH necTuk. Konu-
4ecTBO NMOJOMUCTUKOB, Y4aCTBOBaBLUMX B 00pa30BaHUW FMHeLEs, MOXHO
onpegenuTb No 60po3aKamM 3aBs3n, N0 KONMYECTBY CTONIBUKOB M MO Komye-
CTBY [lO0Neli pbiibLa.

CTpoeHMe ruvHeLes YKasbiBaeT Ha 3BO/OLMOHHLIA YPOBEHb [AaHHON
rPynnbl PACTEHUIA N ABASETCH BOXHbLIM CUCTEMaTUYECKUM MPU3HAKOM.

MecTMk - 3aKpbITOe BMECTM/MLLE AN CeMsA3a4yaTKoB, 06pa3oBaHHOE
BCNeACTBME CpacTaHMs OAHOTO UM HECKONbKMX MAOZONNCTMKOB. OH COCTO-
UT 3 3aBA3U-B34YTOIN YacCTyh, B KOTOPOI HaxOAATCS cems3aqaTku; CcTonbuka
(OBHOTO UM HECKONBKMX) U PbibLa, BOCMIPUHMMAIOLLErO Mbifbly. VIHOraa
CTONBGUK OTCYTCTBYET, HanpuvMep Yy Maka, Torga pbiible CUAWUT Ha 3aBsA3u
(cnpsiyee pbinbLe).

B 3aBMCYMOCTM OT NOMIOXKEHUS MO OTHOLLEHWIO K APYTUM YacTaM LBeTKa U
CpacTaHusi C HAMW Pa3fiMyatoT BEPXHIOK, HUXKHIOK 1 NMOMYHUXXHIOK 3aBSi3N.

BepxHss 3aBA3b pacnonaraetcs CBOOGOLHO Ha MNJIOCKOM, BbIMYK/OM WK
BOrHyTOM LBeToNoXKe. OHa 06pa3oBaHa TOMLKO MNAOAOAUCTUKAMU. Takyto
3aBA3b /IEFKO OTAENUTb OT LBETO/0Xa NPenapoBanbHO Urol (NTKK, Cin-
pes, ropox). LIBeTkn ¢ BepxHeil 3aBA3bl0 06bIYHO MOAMNECTUYHbIE, MOCKO/Ib-
Ky Y HUX TbIYMHKN W ApYyrye YacTu NPUKPENSTCA HUXKE NecTuka.

B 06pa3oBaHWM HWXHel 3aBA3K, KPOMe MA0J0MMCTUKOB, MPUHUMAKOT
y4yacTve u Apyrve 4acTu LiBeTKa, Yalle BCEro - OCHOBaHUA YallesNCTMKOB,
NenecTKoB U TbIYMHOK, C KOTOPbIMK OHa cpacTaetcs (610Hs, orypeu). Mo-
3TOMY OTMpPenapupoBaTb WI0M HWXKHIOK 3aBSi3b HEBO3MOXHO. LiBeTku ¢
HVDKHEW 3aBA3bl0 00bIYHO HAAMECTUYHBIE.

MonyHWKHsAA 3aBA3b (HOPMMPYETCA B TOM C/ydyae, KOrfa, no KpaiHei
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10.B. NlaBprHEHKO

Mepe, HUXXHSS ee 4acTb cpacTaeTcs C APYrMMU 4acTAMU LBETKa (KUM -
NOCTb, KaMHeNOMKa, 6y3uHa). [1pu 3TOM HUXKHAS YacTb 3aBA3U NIEXUT HU xe
YPOBHSA MPUKPENIEHNA ThIUMHOK, a BEPXHASA, CBOBOAHAsA ee YacTb pacnosa-
raeTcsl Bbllle YPOBHSA MPUKPENEHNS ThIYMHOK. LIBETKM C NONYHWUXKHEN 3a-
BA3bIO OTHOCAT K MOAYHAANECTUYHBIM.

B 3aBMCUMOCTM OT YnMCna He COOGLLAIOLLIMXCA MEXAY CO00i rHe3n 3a-1-
31 ObIBAalOT OfHOrHe3fHble, ABYrHE3AHbIE U MHOrOrHe3gHble. Ecan rHé:n:
TaK WK MHaye CO0bLLATCA MEXAy CO60W, 3aBf3b CUMTAIOT OAHOTHE3HO b
a rHe3fja HasblBalOT Kamepamu. PasnnuatoT ABa Tuna neperopojok Mexi?
rHesgamu: Hactoswme (MCTUHHbIE), 06pa3oBaHHbIE B pe3ynbTaTe cpacrar: f
GOKOBbIX MOBEPXHOCTENA ABYX MNOAOMUCTUKOB, W NIOXHbIE, NPELCTaBNsAto-
e co60M BLIPOCTbI TKaHel BHYTPEHHel CTeHKU 3aBsi3n. [Hesga, obpaso-
BaHHbIe HaCTOSALMMMW Neperopogkamu, Nerko OTNYUTL OT 00pa3oBaHH:-." j
NOXHBIMW NeperopofkKamMu, Tak Kak B NoCAefHNX HET CeMSA3a4aTKOB.

MecTo NpuKpenseHns CeMSA3a4aTKOB K CTEHKE 3aBsA3M Ha3blBalOT Manes-
TOWA.

Cems3a4aToK NPUKPENaseTcs K niaueHTe QyHMKYIycoM, Uan cemMsaHea-
Koii. CHapyn ceMs3a4yaToK MOKPbIT OAHUM-ABYMS UHTerymetamu (Mokp>
BaMM), KOTOpble Ha BEPXYLUKE He CMbIKalTcs, 06pasys OTBepcTue -
Kponune, wan MbibueBxos. OCHOBaHMe cems3ayaTka, MpPOTUBOMOIOXU
MWUKPONW/e, Ha3blBalOT XW1a3oi. Mof MHTErymeHTaMu pacnosiokeH MHO-
FOKNETOYHbIA HYLennyc, ABAAKLWMACA rOMOIOrOM MeracnopaHrus. B Ha
13 Meracrnopbl (hopMUpyeTCsa 3apo/blLLIeBbIn MeLIOK (XKEHCKMIA rameTodu' U
Ha MUKponuAsipHOM MOJOCE 3apO/bILLEBOr0 MeLIKa UMeTCA TPU KNeTKY |
Hambonee KpynmHas - AliuekneTka U fBe CuMHeprugbl. Ha mpoTMBOMONOX-
HOM- XanasaJbHOM MOJIOCE, TAKXEe HaxOAATCS TPW KIETKW, HasbiBaeM:-.:
aHTUMojamu. B UeHTpe pasmeLlaeTcsl BTOPUYHOE AP0 LEHTPaNbHOM KeT-
KW, KOTOpoe 06pa3oBasioch B pesy/bTaTe CAUAHUA ABYX NONAPHBLIX AOeT f
No3TOMy AUNNOMAHO. Bce ocTanbHble KNEeTKM 3apOAbILLEBOro MeLLKa ran
NOHBI.

dopmMyna LBeTKa
XapakTepuCTUKY LBETKA MOXHO [JaTb COKpalleHHO B BUAe (opmy;
npy COCTaB/IEHUN KOTOPOW NOMb3YHOTCA Chefyowumy 0603HaYeHaMN a
yacTeld, TUMbI LIBETKOB TaKkXKe UMET YC/IOBHblE 0603HAYEHUS:
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BoTtaHuka: Moponorus pacteHuia
1 OCHOBbI MaKPOCKOMWYECKOTO aHanm3a IeKapCTBEHHbIX pacTeHuii

YCcnoBHble 0603HaYeHUA,

YacTu 1M xapaKTepUCTUKHK LiBETKa
mcnonb3yemble B hopMyne LBeTKa

Yaweuka (calyx) Ca
BeHuuk (corolla) Co
MpocToi okonouBeTHUK (perigonium) P

AHgpoueii (androeceum) A
mHeueit (gynoeceum) G
060€eMonbIi LBETOK <K
MeCTUYHbIN LBETOK 2

TbIYMHOYHBINA LBETOK @
aKTUHOMOP(HbIW LBETOK *

3UrOMOPMHbIV LBETOK T

aCVIMMeTpI/I‘-IHbII7I LBETOK |

Uncno uneHoB OTAe/bHbIX YacTeld LIBETKA 0603HaYaloT uudpamn (ns-
TUYNEHHbIN BEHUMK - CO5 LLIECTMYUNEHHbI aHApoLEein - A ). B Tom cnyuae,
KOrja Yncno YNeHOB HEenoCTOSAHHO, 00blYHO 6onblie 12, ans ux o6o3Have-
HWS1 NONb3YHTCA 3HAYKOM 00 (MHOFOUNIEHHBIA aHAgpoued AL,

B cnyuyae cpacTaHus YfieHOB LiBETKa Mexay co6oil undpy, yKasbiBaro-
LYK Ha UX YWUCMO, 3aK/MOYA0T B CKOOKM (CPOCLUMIACA BEHUMK-KApTO(ens
- Co(5, aBybpatcTBeHHbI aHapoLei haconu - J1(9H).

ECAun ufeHbl Yalleyuku, BEHYMKa UK NPOCTOr0 OKOJIOLBETHMKA Pacmoso-
YKEHbI HECKOJTbKUMUM Kpyramu, TO LMgpbl, YKa3blBatoL1e Ha YNCIO X B Ka-
X[O0M Kpyre, COeAVHSI0T 3HAaUKOM + (MPOCTOM OKOJTIOLBETHUK NUANK-P 3.

dopmyna Jo/mMKHa OTpaXaTb YWUCIO MAOAO/NCTMKOB, U3 KOTOPOro 06-
pasoBasCs MMHeLe, CPOCAUCL M OHM MeXAy Co60i B oauH necTuk (Le-
HOKapMHbIA TUHELER) UK KaXAbliA U3 NNOAO/MCTMKOB 006pa3oBan OTAeNb-
Hblii NecTUK (armoKapmnHbIA TMHELER), a TaKXKe Kakas 3aBsA3b - BEPXHAS WU
HVDKHSIS. Hanpumep, LIeHOKapMHbIA TMHELe C BEPXHE 3aBs3bo B hopmyie
o6o3HavatoT TaK: G(3), rae (3) nokasblBaeT, YTO TMHeLEeil 06pa3oBaH Tpems
CPOCLUMMUCA NIOJONMCTUKAMU, a YepTa CHU3Y - BEPXHIOH 3aBA3b. HuX-
HIOKO 3aBSi3b COOTBETCTBEHHO 0603HAYa0T YepTOi CBEPXY.

Ewe 60nee nosiHoe NpefAcTaB/eHUEe 0 CTPOEHNM LIBETKA AaeT AnarpaMmma,
KOTOpast ABMSieTCS MPOeKUMen LBeTKa Ha MIOCKOCTb, MEPMEeHANKYISPHYHO
ero ocu. [lnarpamma nokasbIBaeT He TObKO YMC/IO, HO U PACMOSIOXKEHMWe Ya-
CTeli LBEeTKa M 1X YIEHOB N0 OTHOLLEHWIO APYT K Apyry.
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HO.B. J1aBpuUHEHKO

3anucaTtb B TETPaAM OCHOBHbIE TEOPETUYECKME MONOXKEHNS TEMbI U XOF,
nabopaTopHoii paboTbl N4,

JlabopaTopHasa pa6oTta Ne4

OO6bekTbl AN u3yyeHus: repbapm3npoBaHHble WAN (MKCUPOBaHHbIE
LBETKW Pas3/IMYHbIX PACTEHUIA.

Ob6opyfoBaHue: MUKPOCKOMbI, Nynbl, MUHLETLI, NPeNapoBasbHbIE UMb,
(hunbTpoBaNbHaa bymara.

Xof paboThl:
1 MpoaHanm3nMpoBaTh CTPOEHME LBETKOB, NPEANOXEHHbIX NPenojasare

nem.
KOHTpO/IbHbIE BOMNPOChI:

YT0 Takoe UBETOK?

Tunbl OKONOLBETHMKA.

Mophonorms yatueyku.

Mopchonorus BeHUmnKa.

OxapaKTepn3oBaTb rMHeLEN.

OxapakTepun3oBaTb aHAPOLel.

Onwvcatb NocneaoBaTe/IsHOCTL COCTaBEHUS POPMY/IbI LiBETKA.

No ok, wDdD
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BoTtaHmka: Mopdonorus pacteHuit
1 OCHOBbI MaKpPOCKOMUYECKOro aHann3a NeKapCTBEHHbIX pacTeHui

Moponorunyeckaa xapakTepucTmKa LBeTKa

LiBeTOK:

a) aKTUHOMOPMHBIA, 3MrOMOP(HbLIN LIBETOK;

6) OKONMOLIBETHUK - [BOWHOI, MPOCTON (BEHYMKOBUAHbIN, YalleyKoBU-
HbIiA), LIBETOK rOfbIiA;

B) yalleyka - CBO6OAHas, cpocLuancs:

thopma cpacTaHus -

4yncno Jonew -

r) BEHUMK - CBOOOAHbIA, CPOCLLMIACS:

thopma cpacTaHus -

4yncno Jone -

OKpacka -

) aHapoueii:

CBOBOAHBIN - ThIYMHKM OAUHAKOBOM [INHBI, ABYCWU/IbHbIE, YETBIPEXCUNb-
Hble 1 ap.

CpOCLUNIACA - 0fHO6PATCTBEHHBI, ABYOPATCTBEHHbIA, MHOrOOPaTCTBEH-
HbINA,

YMCNO ThIYMHOK -

e) ruHeuen:

OJHOY/EHHbI, MHOTQU/IEHHbIA (AaNOKapnHbIA, LIEHOKapMHbIA),

4MCNO MAOJ0NNCTUKOB

X) NecTuk:

3aBfi3b - BEPXHSS, HVKHSAS, NONYHUKHAS,

4MCo CTONOMKOB -

3) cOCTaBMTb (hopMyny LBETKA.
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HO.B. JlaBpvHEHKO

TEMA 5. MOP®OJIOMTNA N KNACCUDPUKALINA COLBETUN

Lenb 3aHATUA:
N3y4nTb MOPONOrU0 U KNnaccumKaLmi couBeTuii.

NuTepaTypa:

 bapa6aHoB E. W., 3aitunkoBa C. I. BoTaHuKa: y4yebHuk / E. L. Bapaba-
HoB, C. I. 3ailunkoBa. - 2-e u3g., ucnp. n gon. - M.: F'30TAP-Meana,
2013.-592 c.

» CepebpsikoBa T. ., BopoHuH H. C., EneHeBckuin A. . n gp. BoTaHu-
Ka C OCHOBamu (hUTOLEHOMOrMM: AHATOMMA 1 MOP(OSIOTUSA PaCTEHWIA:
YyebHuk ans By3oB. - M.: KL, «AkageMkHura», 2007.

 Akosnes . M., YUenombutbko B. A., [lopothees B. /. boTaHuKa: yueb-
HWK ans By3o0B / nog ped. P. B. KamenuHa. 3-e nsgaHue mucnp. 1 gon. -
CN6.: Cneu/lnT, 2008. - 687 c.

JononHuTensHasa ninTepaTypa:

» TyTatok B.K. AHaTomus 1 Mopgonorna pacteHunin. - M.: MNpocseLe-
Hue, 1980.

o XpxxaHoBcKuit B.I"., MoHomapeHKo C.®. MpaKTMKYM Mo Kypcy 06Lieit
60TaHuKN. -M .: Arponpomu3gat, 1990.

Obume 3ameyaHus

LLBeTKM, Kak npasusio, cobpaHbl B COLBETUSA, XOTH Y HEKOTOPbLIX pacTe-
HWIA UMEKTCA U OAMHOYHbIE LBETKM (THOMbNaH, Mak). bruonorudeckoe npe-
MMYLLECTBO COLBETWUIA nepes OAMHOYHBLIMU LBETKAMW HECOMHEHHO. OHO
3aK/H0YaEeTCA B MOBLILWEHUM FAPAHTUM OMblEHUS, YMEHbLLIEHUN BEPOATHO-
CTU MOBPEXAEHUS LIBETKOB NPU HE6GMaronpusTHbIX YC/IOBUSAX OKPY>KatoLL el
cpeabl, 06ycnoBAEHHOM MX NMOCTENEHHbLIM PacriyCcKaHWeM.

CougeTwe (inflorescentia) - aTo nober nam cuctema no6eros, HECYLLUMX LIBET-
Kn. K penpofyKTVBHbIM OpraHaM COLBETVSI MOXXHO OTHECTM JINLUb YC/IOBHO.

Pa3nuualoT fBa TMMa COLBETUIA: CNI0XKHbIE, KOrAa LiBETKU pacnonararnTcs
Ha pa3BeTB/IEHMAX [NaBHOW OCW, 1 NPOCTble, KOr4a LUBEeTKU C LiBETOHOXKaMU
Ny 6e3 HUX NPUKPENNATCA HENOCPEACTBEHHO K [NTaBHOM OCw.

MpocTble COLBETUA B 3aBUCUMOCTM OT PACCTOAHUS MeXAy LBeTKaMu fe-
NAT Ha COLBETUA C YA/IMHEHHOW N YKOPOYEHHOR OCbIHO.
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BoTaHuka: Moponorus pacteHuia
1 OCHOBbI MaKpPOCKOMUYECKOro aHanm3a fIeKapcTBEHHbIX pacTeHUi

K npocTbiM couBeTUAM CYAMHEHHOW OCbl0 OTHOCAT ClefytoLue:

KMCTb - Ha OCK MepBOro nopsiaKa pacnonoXeHbl LBETKN C LIBETOHOXKa-
MW 06bIYHO OLMHAKOBOMN [/IMHbI; LBETOHOXKW BbIXOAAT M3 MasyX NpuLBeT-
HWUKOB (NIIOMUH, YepeMyxa, TMauuHT U T.4.)) WU NPULBETHUKMN OTCYTCTBYHOT
(kanycTHble, 6apbapuc); ecnu UBETKK 06palleHbl B O4HY CTOPOHY OT OCK, TO
06pasyeTca OAHOCTOPOHHSAS KUCTb (NaHAbILL);

KOJIOC - LBETKM HE MMEIOT LiBETOHOXEK M CUAAT Ha OCY NMEepBOro nopsig-
Ka (BepbeHa, NOAOPOXKHUK);

MO0YaTOK - KOMOC C CUbHO YTOJILLEHHON OCbH), OKPYXXEH OAHUM WK
HECKONIbKUMW NIUCTBAMU, TaK Ha3blBaeMbIM MOKPbLIBAIOM, WU KPbIIOM (KY-
Kypy3a, 6e10KpbIIbHUK).

WNUTOK - OT/IMYAETCHA OT KUCTU TEM, UTO HWXKHUE LBETKUA UMEKT OJINH-
Hble LIBETOHOXKW, BCMEACTBME YEro LBETKW pacrnonaraloTcs B O4HOW no-
CKOCTK (rpyLua, AMoHCKas cnupes);

cepexKa - NOBUC/bIA KONOC, T, €. KONOC C MATKO OCbH, MOC/e LBeTe-
HUS1 CePEXKN 00bIYHO onagaroT (MBa, TOMOMb, FPELKUIA Opex);

K mpocTbiM COLBETUAM CYKOPOUYEHHOI OCbI0 OTHOCAT ClefytoLye:

30HTUK - LBETOHOXKU, MMEIOLLME MOYTM OAWNHAKOBYH A/MHY, OTXOAAT
OT BEPXYLUKU OCW, PacCTOsSHME MEeXAY LBETOHOXKaMW YKOPOUeHbl (nepBo-
LIBET, NYK, BULLIHS);

ronoBKa - 30HTUK, Y KOTOPOro LBETKM WUn 6e3 LBETOHOXEK, Wan Mno-
cnefiHMe 04YeHb KOPOTKMe (Knesep, ckabnosa);

KOpP3MHKa - BepxyLlKa rNaBHOM OCU paspacTaeTcs B BUAe N0Xa, U K
HeMy NPUKPEeNnnstTCA MAOTHO COMKHYTblE LBETKMW; BEPXYLUEYHbIE NINCTbS
CKY4eHbl 1 06pasytoT 06BepTKy (MOACONMHEYHMK, KaNeHayna, acTpa).

CnoxXHble COLBETMS B 3aBUCMMOCTW OT CNOCO6a HapacTaHusa AensT Ha:

* cMMNoAuanbHble (LUMO3HbIE, BEPXOLBETHbIE, OMpefeNieHHbIE) - Mpu
3TOM OCb 3aKaH4MBAETCs LIBETKOM, a pacryCKaHue LBETKOB unaeT 6asu-
MeTanbHO, T. €. OT BEPXYLUKM K GOKOBbIM BETBAM, WM LEHTPOOEXHO,
€C/IN LBETKMN pacnosioXkeHbl B OAHON MI0CKOCTH;

* MOHOMNOAWaNbHbIE (6OTpUYecKne, BGOKOLBETHbLIE, HeonpeaeneHHble) -
OCb HapacTaeT HeonpejeneHHo J0Jro, pacrnycKaHue LBETKOB MAET aKpo-
MeTanbHO, T. €. OT OCHOBAaHMS K BEPXYLUKe, WM LEHTPOCTPEMUTESBHO,
€CNN LBETKWN PacnofioXeHbl B OAHON MAOCKOCTH.
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HO.B. JlaBpMHEHKO

Han6onee yacTo BCTpeyaroTca crefytoLine CMMNouabHbie COLBETH:

MOHOXa3Wi - FNMaBHas OCb 3aKaHYMBAETCA LBETKOM; Mo HUM 06pasy-
eTCS OCb BTOPOro NopsiAKa, TakxKe YBeHYaHHas LBETKOM, W T. [.; eC/n Noa-
LIBETOYHbIE OCM OTXOAAT B OAHY CTOPOHY, TO 06pa3yeTcs 3aBUTOK, UK YANT-
Ka- Y 34BEpUU, ECNIN XKEe OHU OTXOAAT NONepemMeHHO TO B OAHY, TO B ApYryto
CTOPOHY, TO 06pasyeTcs U3BW/MHA - Y POCAHKK, COMHLELBETA, OYpayuHuKa;
3aBUTOK, Y KOTOPOro GOKOBble Pa3BeTB/EHWS YKOPOUEHbI, Ha3blBAKOT Kiy-
604KOM - Y Mapu;

ANXa3UA - Nog UBETKOM, CUAALLMM Ha BEPXYLUKe rNaBHOW ocu coLBe-
TS, 06pasyoTca ABe CYMPOTUMBHbIE OCK; KaXKAas M3 HUX TakkKe 3aKaH4uu-
BaeTCs LBeTKOM. OT 3TWX OCeil TakXke OTXOAAT MO ABe MOALBETOYHbIE OCM
CNnefytoLLero nopagka, NOBTOPSOLLME TaKoR e cnocob BeTBEHUS, U T. 4.
(3Be3guaTKa, SICKONKa);

nneoxasnin - OT rMaBHOW OCU COLBETUS, HECYLLEA OAMH BEPXYLLEY-
HbI LBETOK, OTXOAST HECKO/IbKO NOALBETOUHBIX OCEl, 06pasyHoLLMX MyTOB-
Ky U3 MOHOXa3neB Wn Anxasunes (04MTOK, KapTodenb);

TUPC - Ha rNaBHOW OcK pacnosnaraeTcs 060e U3 YKa3aHHbIX BbIlle CO-
LIBETUIA, 0ObIYHO MMEET NMpaMmnaanbHy0 GopmMy (CMONEBKA, CUHSK).

K MOHONOAWanbHbIM COLBETUAM OTHOCAT CrefytoLue:

MeTenkKa, WIM CMAOXHAA KUCTb - [NlaBHas OCb JJ/IMHHAs W PacTeT Kak
KUCTb, @ 60KOBbIE BETBM MOMYT HOCUTb XapaKTep TakXke Kucteli (BuHorpag,
CUpPEeHb), WL e XapaKTep NpocToro Kosoca (3naku);

CMIOXHBIA KOMOC - OT [NaBHOW OCYU OTXOAAT pPa3BeTBNEHUS, Ha KOTO-
PbIX PacnosfioXeHbl LBeTKM 6e3 LiBETOHOXEK; Pa3BeTB/IEHUS Ha3bIBalOT KO/O-
cKamu (nwieHnLa, poxb);

CMIOXHbIA 30HTUK - COLBETUE, Y KOTOPOr0 PaccTosHUA MEXAY OcsMU
BTOPOro MOPsiiKa YKOPOUEHbI, U OHWU OTXOAAT OT BEpPXYLUEK OCeli MepBoro
MopAfKa; PaccTOsHUA MEXAY LBETOHOXKaMU TakXKe YKOPOUeHbl U LBETKM
NPUKPENNISIOTCA K BepXyLLKaM OCeli BTOPOro nopsgka (ykKpor, G0pLIEBNK);
HepeaKo NNCTbA Y OCHOBaHMSA OCEeil BTOPOro nopsigka 06pasyroT o6Lyto 06-
BEPTKY, a Y OCHOBaHMS LBETOHOXEK - YaCTHYIO 06BepTKY (MOPKOBb);

C/MIOXHBIA WWUTOK - rnaBHas 0Cb NpeAcTaBnseT co60M LWMTOK, N 6OKO-
Bble TaKXe LWUTOK (pAbuHa).

Kpome nepeuncieHHbIX, CyLLECTBYIOT €LLe C/TOXHbIE COLBETUS, Ha3blBa-
emble arperatHbiMy. OHM 06pa3oBaHbl COYETAaHUEM PasHbIX TUMOB MPOCThIX
M CNOXHBIX COLBETWIA: MeTe/ika 30HTUKOB (MapeHa KpacusnbHas); MeTeska
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BoTaHmka: Mopdgonorus pacTeHuia
1 OCHOBbI MaKpOCKOMMUYECKOro aHann3a NeKkapcTBEHHbIX pacTeHui

KOP3MHOK (MvKma 0ObIKHOBEHHAS); KUCTb KOP3WHOK (MOMbIHb FOpbKas);
LMTOK KOP3MHOK (TbICAYEIMCTHUK OBObLIKHOBEHHbI); KONOCOBUAHAA KUCTb
(ncopanes KOCTSHKOBas); KUCTb 30HTUKOB (3aMaHMXa BbICOKasl); MeTenka
M3 WWTKOB (AyliMua 0BbIKHOBEHHAS); KACTM U3 MOY30HTUKOB (AMOCKOpeSs
HUMMNOHCKasA); WUTOK M3 NONY30HTUKOB (BaslepnaHa fieKapcTBEHHas).

3anucaTthb B TeTPAAN OCHOBHblE TEOPETUYECKME MOMOXEHUS TEMbI 1 X0f,
nabopaTopHOii paboTbl Ne5.

JlabopaTopHas pa6oTta Nob

OO6beKTbl Ana n3ydeHns: repbapHble 1 PUKCMPOBaHHbIe 06pasLibl COLiBe-
TWUIA BbICLLNX PacTEHWIA.

Ob6opyaosaHue: nynbl, NUHLETHI, NPenapoBasibHbie UMbl, (UILTPOBASb-
Has bymara.

Xofa paboThl:
1 PaccmoTpeTb M ONpeaenvTb TUMbl COLBETUI NPEAOXKEHHbIX repba-
PU3MPOBaHHbIX pacTeHWit. OnucaTtb COLBETUE MO MNaHy.

KOHTpO/IbHbIE BONPOChI:

1 OnpepeneHve coLBeTUA.

2. OnpefeneHune nNpocToro cousetus. YacTu NpocToro CoLBeTus.

3. OnpegeneHne CNOXHOIO COLBETMA. HYacTu CNOXHOro COLBETMS.

4. OnpejgeneHvie cnefyowmx NPocTbIX COLUBETUIA: KUCTb, KOMOC, CEPexX-
Ka, NMo4yaTokK, 30HTUK, r0/I0BKa, KOP3NHKa.

5. OnpegeneHne cnegyrowmx CNOXHbLIX MOHOMOAWANIbHLIX COLBETUIA:
METeNKa, LWNUTOK, CMOXHbIA KOMOC, CAOXHbIA 30HTUK.

6. OnpefeneHvie cnegyoWwmMx CUMMOAWANbHLIX COLBETWIA: MOHOXa3uii
(3aBMTOK, M3BWINHA), AMXA3WiA, NNeinoxasunii, TMpC.

7. OnpefeneHune arperaTHoOro CoLBeTUs, NMPUMepBI.
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HO.B. JlaBpuHeHKO

Mopdonornyeckas xapakTepucTmKa coLBeTuns

CougeTue:

a) CNOXKHOe:

CUMMOAMaNbHOE - MOHOXa3uii (3aBUTOK, U3BUWHA), AMXa3Wid, Mneinoxa-
3UiA, TUpC

MOHOMOAMALHOE - CNOXHbIA KOMOC, CIOXHbIA 30HTUK, METEe/Ka, COX-
HbIA WUTOK

arperaTHoe -

6) npocToe:

C YA/IMHEHHOW OCbIO - KUCTb, KOMOC, CEPEXKA, MOYATOK, LLUTOK;

C YKOPOYEHHOM OCbH - 30HTUK, FO/IOBKA, KOP3WHKA.
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BoTtaHmka: Mopgonorus pacteHuit
1 OCHOBbI MaKpOCKOMMUYECKOro aHanm3a N1eKapcTBEHHbIX pacTeHuii

TEMA 6. CTPOEHUE N KNTACCU®UKALIMA CEMSH
1 NA0J0B

Llenb 3aHATUA:
Hay4MUTbCA NPOBOAUTL MOP(ONOrMYecKoe onncaHme reHepaTUBHbIX
OpraHoB - CEMSAH W MNJ/0A40B.

NuTepaTypa:

» bapa6aHoB E. W., 3aitunkosa C. I. botaHuka: yuyebHuk / E. W. bapaba-
HoB, C. I. 3ailumnkoBa. - 2-e u3g., ucnp. u gon. - M.: F'SOTAP-Megua,
2013.-592 c.

» Cepebpsikoa T. U., BopoHnH H. C., EneHeBckuii A. I. n ap. BoTaHu-
Ka C OCHOBaMy (pUTOLEHONMOrMM: AHaTOMUSA 1 MOPONOrns PacTeHWIA:
Y4yebHUK ans By3os. -M .: VKL, «AkagemkHura», 2007.

» Akosnes . M., Yenombutbko B. A., [lopogees B. N. boTaHuka: y4eb-
HUK ans By3oB / nog pea. P. B. KavenuHa. 3-e n3gaHue ucnp. 1 gon.
- CI6.: Cneu/lnt, 2008. - 687 c.

JononHuTenbHas ninTepaTypa:

e TyTatok B.K. AHaTomusa 1 Mopcdonorna pacteHuid. - M.: TMpocseLe-
Hre, 1980.

» XpxaHoBckuit B.I"., MoHomapeHko C.P. MNpakTUKyM no Kypcy o6Luei
6oTaHuKN. - M.: Arponpomusgat, 1990.

O6ume 3ameyaHus

CTpoeHue 1 Knaccuukaums cemsH
CeMms 1 Nnog pasBuBatoTCs Noc/e onnogoTBopeHus. Cems dopmupyeTcs

M3 cemsizayaTka, a nnog - W3 3aBA3N LBETKa, HEPeAKO MPU yyacTun Beex

U/IEHOB LiBeTKa (OCHOBaHWUSA YallennCTNKOB, NENEeCTKOB, LIBETONOXA U Ap.).

Cewms (semen) CAyXWT ANS Pa3MHOXEHWS U PacnpoCTPaHEHMS! CEMEHHbIX
pacTeHuiA. OHO COCTOMT M3 KOXypbl (Cnepmofepmbl), 3apobilla U TKaHu
C 3amacHbIMK MPOAYKTaMW. 3ap0ofblll CEMEHM - MPOW3BOAHOE 3UrOThl, BO3-
HUKLel B pe3ynbTaTe CAUSAHUA cnepMus C aliLekneTkon (2n). 3anacatollas
TKaHb - 3HAOCMNEpPM - pe3ynbTaT AeNeHNs KNeTku, obpasoBasLueiics OT Cun-
SAHUA JPYroro cnepmus ¢ LeHTPasbHOW KNeTKOM 3apoAbllleBoro metuka (3n).
CemeHHas KoXypa (hopMUpYeTCs U3 UHTENYMEHTOB. Y HEKOTOPbIX PaCTeHMIA
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HO.B. JlaBpuHEHKO

nocne ONAOAOTBOPEHMS 3HAOCMEPM He 06pasyeTcsi. Ero yyHKUMIO BbINOS-
HsieT ocobas ObICTPO pasBMBatoLladcs TKaHb, Oepylias Havano OT Hyuen-
nyca, B K/IeTKax KOTOPOI HakanavBatoTCs 3anacbl MMTaTeNlbHbIX BELLeCTB.
3Ta TKaHb, 3aMeHA0LWas 3HA0CNEPM, Ha3bIBAETCA NEPUCTIEPMOM. Y MHOTMX
JPYTux pacTeHWin 3HAOCMEPM U MEPUCTIEPM He Pa3BUBAKOTCA U 3anachl NnTa-
Te/bHbIX NPOALYKTOB HaKan/JMBaloTCsA B pa3pacTatoluxcs cemafonsx.

Cems MMeeT OYeHb BaXKHYHKO OCOBGEHHOCTL: B YC/0BUAX, Hebnaronpuart-
HbIX 7151 NPOpPacTaHMsi, OHO MOXET 3HauyMTeNbHOe BpeMsi NpebbiBaTh B CO-
CTOSiHUM MokosA. C HacTynneHWeM 61aronpusTHLIX YC/I0BUIA TeMnepaTypbl
1 BNOKHOCTU CeMsl HAUYMHAET MOoraowarb BoAy M Npy 4OCTAaTOYHOM A0CTYne
BO34yXa npopacTaer.

KnaccnguumpyroT ceMeHa B 3aBUCUMOCTW OT TOrO, rfe HakanaMealTcs
3anacHble NPoAyKTbI:

B 3HAOCNepMe, 3apofblLle, B SHAOCMEPME U 3apOAbILLE.

CTpoeHue n knaccudmkayns nnogos

Mnog (fructus) - 3To opraH pasMHOXXEHUSI NMOKPbITOCEMEHHbIX, 3aK/toya-
IOLLMIA CeMeHa M pa3BMBAKOLLMIACA M3 OfHOrO LBeTKa. o4 npegHasHayeH
0151 33l MThbl CEMSIH, @ HEPEAKO W AN UX pacnpocTpaHeHms. B 06pa3oBaHum
nnoja rnaBHyo ponb UrpaeT rmHeleil. OQHaKo B 3TOM NpoLecce YacTo npu-
HUMAIOT yyacTue 1 Apyrve 4YacTu LBeTKa - LIBETO/I0XKe, OCHOBaHUA ThlUu-
HOK, NIeNnecTKOB, YalUe/IMCTUKOB. Y HEKOTOPbIX pacTeHuii (BUHOrpad, 6aHaH)
nnogbl 06pasytoTcs 6e3 OM0L0TBOPEHUS 1 He COAepXKaT CeMsiH. Takume no-
[bl Ha3bIBalOT NAPTEHOKAPMUYECKUMMU.

Mnog cocTonT U3 0KONONNOAHUKA (NMepukapna) u cemsH. OKONONIoAHNK
thopMmUpyeTca U3 CTEHKM 3aBA3W, a MHOT4a 1 APYTrMX YacTel LBeTKa U cocTo-
UT U3 TPEX COEB: 3K30Kapna (Hapy>kHbIA CNOW UM BHENSIOLHWUK), ME30Kap-
na (cpegHWin CNon UM MeXNIOAHWUK) 1 3HLOKapna (BHYTPEHHWIA Cnoi unu
BHYTPUMNOAHUK).

CyLLeCcTBYIOT pasfiMuHble Knaccuukauuy nnofgoB: Mopgonormnyeckue
N mopcoreHeTuyeckmne. MopgoreHeTMUeckue Knaccugukaumm oTpaxaroT
MX 3BOMIOLMOHHOE Pa3BUTUE 1 OCHOBaHbI Ha TuMne ruHeles. 3Ta Knaccudgu-
Kauusa CNoXHa WM He MPUMEHUMA AN onpefenieHnst pacteHnit. Moatomy Ha
MpaKTUKe NPUXOAUTCA NPUAEPXKMBATLCA UMCTO MOPGONOTMYECKOA Knaccu-
thmKaLmm, B 3HAUNTENbHOI CTEMEHN UCKYCCTBEHHOIA.

Mnog HasbiBalOT MPOCTbIM, ECAN B €0 06pa3oBaHMU MPUHUMAET yyacTue
TOMbKO OAMH MecTuK (ropox). MIHoraa npocTble NnofAbl MOryT pacnafarbes
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BoTaHmka: Mopdonorus pacteHuit
1 OCHOBbI MaKpPOCKOMMUYECKOro aHanm3a eKapcTBeHHbIX pacTeHni

MO rHe3dam Ha yacTu - Mepukapnuu (TMUH, MasibBa). Takue Mofbl Hasbl-
BatOT ApPO6HLIMKU. Ecnm npocTble NAodbl pasnaMbiBatOTCA MO MOMepeyHbIM
(nOXHbIM) MeperopofikaMm Ha OfHOCEMSIHHbIE Y/IEHUKM, WX Ha3blBAIOT uie-
HUCTbIMU (KOMEEYUHUK, pefbka Aukas). Mnog, 06pa3oBaHHbIA HECKONbKUMM
necTMKamu 0AHOro uBeTka (ManuHa, NTKK), Ha3biBalOT COOPHbIM.

Connoaus B OT/IMYME OT MNJIOAOB BO3HWUKAKOT M3 HECKONbKUX LBETKOB
(cBekna) wnu n3 Lenoro couBeTus (Lenkosuua, UHXMP, aHaHac). B ob6pa-
30BaHWUM COM/OAMIA, KPOME LBETKOB, MOTYT MPUHUMAaThL y4acTWe M OCU COo-
LBeTMS.

B ocHoBY fanbHeiwen knaccumkaumm NpocTbiX U COOPHBIX NIOJ0B MO-
NOXEHb! CMefyHoLMe MPU3HAKN: KOHCUCTEHLMS OKOMOMI0AHMKA (CyXas uam
COYHas!), YNCNo ceMsH (MHOMO MM OAHO), BCKPbIBAHME OKOMONNOAHMKA (He-
PaCKpPbIBAOLLMIACA NN pacKpbiBaKOLLMiics, cnoco6 BCKPbIBAHWSA), YACIO NO-
[OUCTVKOB, (hOPMUPYIOLLMX NNog. BeigenstoT cnegytowye rpynnsl naogos.

Kopo60ouKoBuAHbIE N0AbI - C CYXWM OKOJION/IOAHUKOM, MHOTOCEMSIH-
Hble, 06bIYHO PacTPECKMBAIOLLINECS:

NUCTOBKA - OAHOTHE3AHbIA nnog, 06pa3oBaHHbLIN OAHUM NIOLOANCTU-
KOM, BCKPbIBAETCH OLHON LUeNbi0 MO GPIOLIHOMY LUBY - UHWW CpacTaHus
Kpaes NA040NMCTUKa (COKUPKM); U3 MHOTMOYIEHHOIrO anoKaprnHoro ruHeLes
BO3HMKaeT nog c6opHas nmucToBka (Bogocbop, Kany>KHuUUa);

6006 - OAHOrHe3fHbIA NNoA, 06pa3oBaHHbLIA OAHWMM MNAOLONNCTUKOM,
BCKpbIBAETCA ABYMS LLENSAMM N0 OPIOLLIHOMY LUBY U MO CPeAHER Xunnke nno-
ponuctuka (haconb, BUKA); XapakTepeH Ans 6060BbiX; 606bl MOryT 6bITb
YNEHUCTbIMM (KOMEeYHUK, cepafdenna), CnmpasbHO 3aKpyyeHHbIMKU (nroLep-
Ha), 0HOCEMSAHHbLIMMN HepacKpbiBalOWMMUCA (3cnapuer);

CTPYYOK, CTPYy4YOuYeK - ABYrHe3gHbl Mnog, 06pa3oBaHHbIA ABYMS
NNOAO0NUCTUKAMM, CEMeHa MPUKPENNSOTCa K MPOAOSbHOM Meperopojke,
BCKpbIBAeTCA ABYMS LUENAMMW; CTPYYOUEK OT/IMYaeTCA OT CTPy4yKa COOTHO-
LUEHUEM [/IMHbI U WWPWHBI: €CAN Y CTPYUKa f/7MHA MPEBbIIAET WUPUHY B
YyeTblpe pasa 1 6onee (kanycTa), TO Y. CTPyHOUKa ANNHA MPEBbILLAET WNPUHY
He 6onee yem B ABa-TpW pasa (MacTyllbsi CYMKA); XapaKTepHbl AN KanycT-
HbIX; CTPYYKN MOTYT BbITb YNeHUCTbIMK (peabka AnKas);

Kopo6ouka - 06pa3oBaHa HECKOMbKAMW MA0LOMUCTUKAMU; CYLLECTBY-
0T pa3NnyHble CNOCOObI BCKPbIBaHUA KOPOGOUKU: Ablpoykamu (Mak), Kpbl-
Leykoii (beneHa), 3ybumkamu (rBo3anka), CTBOpKamu (AypMaH) 1 T. .

OpexoBuUaHbIe NNOALI - C CyXUM OKOJIOMI04HWKOM, OfHOCEMSHHbIE, He-
pacTpecKmBatoLnecs:
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HO.B. JlaBpMHEHKO

opex, OpeleK - OKONOMNOAHWUK XXECTKWUW, AePEBAHUCTbIN (NeWwnHa);
OpELUEK OT/IMYaeTCs OT Opexa MeHbLUMM pa3MepoM (ivna); U3 MHOFOUIEH-
HOro arnoKaprnHoro ruHewes GopMmpyeTcs COOPHbIA opellek (NHOTUK);

XeNyAb - OKOMOMMOAHUK MeHee XKECTKWUIA, YeM y Opexa, Y OCHOBaHWS
NN0A OKPYXKEH YalLIeBMAHON M/OCKOI, 06pasytoLLeiics U3 3allMTHOro Mo-
KpoBa LBeTKa(gyo);

CEMSIHKA - OKOMOMMIOLHNK KOXMUCTBIA (MOACONHEYHUK);

KpblnaTKa - CEMSIHKa, OKOMOMMO4HVNK KOTOPO MMEET KOXUCTBIA uim
nepenoHYaTbIl KPbIIOBUAHbLINA BbIPOCT (BA3); KpblnaTKa MOXET ObITb Ap06-
HOW (KNeH);

3epPHOBKA - OKOMOMIOLHUK KOXMUCTbIA, CAUMAETCAa CO CrepMofepMoit
(MweHwnua, puc, Nbipei).

ArofosuaHble NA0L4bl - C COUYHbIM OKOJIOMNOLHUKOM, 60/bLUel YacTblo
MHOTFOCEMSIHHbIE:

Arofla - OKOMOMNMOAHMK, 3a UCK/IOUYEHNEM TOHKOIO 3K30Kapmna, COYHbIN,
MACUCTbIN (BUHOTpad, KapTodesns);

A6/10K0 - B ero opMmpoBaHMK, KpPOMe 3aBsA3W, MPUHUMAKOT yyacTue
HVKHME YacTW ThbIYMHOK, NIENeCTKOB, Yalle/IMCTMKOB, a TakKe LIBETOMOXe
(A610H8, rpywa, psbuHa);

ThIKBUHA - 06pa3yeTcs U3 HWKHE 3aBA3W, COCTOSLLENR 13 Tpex niojo-
NNCTWUKOB; 3K30Kapn >XECTKWM, AEePeBAHUCTLIA, MAKOTb NoAa B OCHOBHOM
COCTOUT M3 pPa3poCLLMXCS NAaueHT (ablHs, apbys, TbiKBa, OrypeL);

recnepuanin, unn NomepaHeLl - 3K30Kapn OKpaLUeHHbIA, C BMECTU-
nvwamun 3hMPHOro Macna; Me3oKaprn CyXoid, ry6uatblii, 6enblil; 3HAOKapmn
COYHBINA, MSICUCTBIIA; NI XapaKTepeH Ans LMTPYCOBLIX (JIMMOH, anefibChH).

KOCTSAHKOBWAHbIE N0AbI - C AEPeBSHUCTbIM 3HAOKAPNOM, Yalle OAHO-
CEMSIHHBIE:

KOCTSIHKA - OKOJIOMIOAHVK AUP(EPEHLMPOBAH Ha TOHKMIA 3K30Kapm,
MSACUCTbI Me30Kapn 1 60/1ee UM MeHee TOCTbIN AepeBAHUCTbLIN 3HA0KAPN
(BULLHSA, NepcuK, GOAPBILLHKK); U3 MHOFOYIEHHOrO arnokKapnHoro ruHeLes
obpasyeTcs c60pHas KOCTAHKA (MasvHa); u3pefka KOCTAHKA OblBaeT cyXast
(MWHAaNb, KOKOCOBas NasibMa).

3anucatb B TeTPa4M OCHOBHbIE TEOPETUYECKME MOMNOXKEHNS TEMbI 1 XOf,
nabopaTopHOA paboTbl Ne6.
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BoTtaHuka: Mopdonorus pacteHui
1 OCHOBbI MaKpOCKOMMUYECKOro aHanm3a eKapcTBeHHbIX pacTeHUi

JlabopaTopHas pa6oTta Ne6

OO6beKTbI A1 N3yUYeHUs: NpeaBapuTeIbHO 3aMOYEHHbIE 3ePHOBKU KYKYpPY-
3bl (Zea mays) unm nweHuubl (Triticum aestivum), cemeHa paconu (Phaseolus
vulgaris); cBeXwvie uam 3acnupToBaHHbIe NA0AbI PA3INYHBIX PacTEHUIA.

O6opyaoBaHNe', MUKPOCKOMbI, NPeAMeTHblE M NMOKPOBHbIE CTEKNa, CTa-
KaH4YMKN C BOJOW, 6pWTBa, NUMETKW, NUHLETHI, NpenapoBabHble Wb,
(hmnbTpoBaNbHasa Gymara.

Xof paboThl:

1 CTpoeHue cemsH € 3HAOCMEPMOM pacCMaTpUBatlOT Ha MpuUMepe 3ep-
HOBKM MLUEHULbI MM KyKypy3bl. OCBOOOAMB 3€PHOBKY OT Yellyek, MOX-
HO YBUETb, YTO CHapy>W OHa MOKPbITA AOBO/ILHO TOHKUM MJIEHYaTHIM
CNoeMm, KOTOpbIA TPYAHO OTAENUTb OT BHYTPEHHEN YacTu 3epHOBKU. ITOT
CNoi npefcTasnsieT cob60i OKOMOMMOLHWUK, CAUNLIMIACA CO CnepMOAepMOi
(3epHOBKa-04HOCEMSAHHbIN Nnog). OKONOMNOAHNK XOPOLLO 3aMeTEH Ha npe-
napaTte NPOAONLHOIO Cpe3a 3epHOBKW. HaxofsaT elle ABe Pe3Ko O0T/Myaro-
LWMecs Apyr OT Apyra YacTu 3epHOBKU: 3apofblll 1 sHAocnepm. O6palatoT
BHMMaHWe Ha TO, YTO pasMepbl 3apoAbllla He3HAYMTENbHbI MO CPaBHEHUIO
C pasmepamu 3HAocnepMa. 3TO 06BACHAETCA TEM, UTO 3aMacHble MPOAYKTbI
OT/IOXXEHbI HEe B 3apOfbllle, a B 3HAOCNepMe. 3aTeM paccMaTpuBaloT 3apo-
O, 6onee Moapo6Ho. Mpy ManoM YBeIMYEHUM MUKPOCKOMAa OTMEYatoT,
YTO OH COCTOMUT U3 MEPBUYHOI MEPUCTEMbI M UMEET 3a4aTKU BEreTaTuBHbIX
OpraHoB 6yAyLLero pacTeHus: 3apo/blLLeBbIi KOPELIOK C KOPHEBBLIM YeX/iu-
KOM, 3apOJbILLeBbIA CTe6enek M Moveyky. B LieHTpe MOYeYKM XOpOLUO 3a-
METEH KOHYC HapacTaHus cTe6nsi, MPUKPbLITHIA 3apO/AbILLIEBLIMU IMCTHAMM.
Haxofat cemagonio - WMTOK. [lanee nepexofaT K M3yUYeHUIO 3HAocnepma.
B nepuepuyeckoil YacTv ero nog cnepmMogepMoii XOpoLLo BUAEH OAHOPOA-
HbIli CNOW KNETOK. DTO aneiipoHOBLIA cnoid. KNeTkun ero cogepxkat rpaHynbi
6enka - anelipoHOoBbIe 3epHa. Tak, 3epHOBKA COCTOUT 13 OKO/IOM/I0AHUKA W
04HOro cemeHu. Cemsi UMeeT TPU OCHOBHbIE YacTW: CrIepMOAEpMY, CAUMLLY-
t0CS C OKOJIONSIOAHNKOM, 3apoAbIll 1 3HAoCNepM. B 3akitoueHne 3apucosathb
MOMEPeYHbIA paspe3 3epHOBKM U 0603HAYUTL YaCTW 3ePHOBKY U 3apojbliLLa.

2. CTpOeHUWe CeMeHM C 3anacHbIMU NMPOAYKTaMU B 3apOfbiLle N3yyatT
Ha npumepe aconn. CHapy>u ee ceMsi NOKPbLITO LOBOJILHO TOACTOW cnep-
MOZLepMOin. HaxogaT py6umnkK, pacrnonoXeHHbIN Ha Y3KO BOrHYTOW NoBepX-
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HO.B. JlaBpMHEHKO

HOCTU CEMEHW. 3TO MEeCTO MPUKPENIEHNS CEMEHN K CEMSHOXKe. Ha ofHol
NVHUW C PyBYUKOM, PSAOM C HWM, pacrnonaraeTcs mMukponune. Yepes Hero
BOAA M rasbl MOCTynatoT B cems. C NpOTUBONONOXKHON OT MUKPONUE CTOPO-
Hbl K py6UMKY NPMUMbIKAeT CEMEHHOM LIOB - Cef 0T CpacTaHus cemssadaTka
C CEMSAHOXKOI. OCTOPOXHO CHATH C CEMEHW CMEPMOAEPMY, No4 KOTOPOW Ha-
XOANTCS 3apofblll, COCTOSLLMIA U3 ABYX KPYMHbIX CEMSA0NEA MOYKOBUAHON
(hopMbl, 3apPOAbILLIEBOrO KOPELIKa, 3apOoAbleBOro cTe6enbka U MOYEUKN.
JHJocnepmMa B CEMEHM HeT. 3anacHble NpoAyKTbl 3HAOCNEpPMa Bbln Norio-
LLieHbl 3apOJbILLEM U OTIOXKEHbI B €r0 CEMSLONAX, KNETKM KOTOPbIX 3anosi-
HEeHbl KpaxMaslbHbIMW 3epHaMM, PacnosioKeHHbIMU B Macce aneiipoHOBbIX
3epeH. 3apucoBaTb ceMsi (haconn, 3apoabill 1 0603HAYUTL Er0 YacTMu.

3. WNccnepoBaTb Niogbl pasfMyHbIX pacTeHU M ONWCaTb MX NO M/1aHy.

KOHTpO/bHbIE BOMPOChI:

1 W3 Kakux 4yacTeil LBeTKa 06pa3yroTCsa CEMeHa, 3apoAblll CEMEHU, 3H-
focrnepm, nepucnepm, ceMeHHas Koxypa?
2. Tlo KakoMy MpU3HaKy KnacCuuumpytoT cemeHa?
3. B uyem pasnuuve B CTPOEHUWN CeMeHM MuleHuubl (KyKypy3bl) 1 aco-
m?
13 yero obpasyetcst nnog? Kakosa ero CTpykTypa?
CTpoeHune 0KononnIogHmKa.
B ueMm pasHuLa Mexzay npocTbiM ¥ CO0PHbLIM NI0LAOM?
YT0 Takoe consogne?
Mo kKakuM Npu3Hakam KnacCUuUMpyoT naogsl?
MepeyncnnTb OCHOBHbIE TPYNMbI M1040B.

© 0N oA
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BoTtaHuka: Mophonorus pacteHuia
1 OCHOBbI MaKpPOCKOMMYECKOro aHanm3a /IeKapcTBEHHbIX pacTeHUi

Mopdonornyeckasi xapakTepucTmka niogoB

Mnoa:

a) NpocToi:

CYyXOli MHOFOCEMSIHHBINA - NNCTOBKa, 600, CTPYYOK, CTPy4OUeK, KOpobou-
Ka,

CYyXOI OAHOCEMSIHHbIN - OpeX, OpELUeK, CEMSAHKA, KpblnaTka, 3epHOBKa,
Xenygpb,

COYHbIA MHOFOCEMSIHHBIN - Arofa, A6/10K0, TbIKBMHA, MOMepaHeLl,

COYHbI/i OIHOCEMSIHHBIN - KOCTSHKa (COYHas, cyxas);

6) CO0pHBIA - cOOpHAsA NUCTOBKA, CO0pHAasA CeMsHKa, COOPHbLI OpeLLEK,
cbopHas KOCTSHKa;

B) consioave.
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HO.B. JlaBpuHEHKO

MprMepHbIe TeCTOBbIE 3a4aHNS

BoKoBblE KOpPHM pa3BMBaOTCA:

TONbKO Ha rNaBHOM KOpHe

TONbKO Ha MPUAATOYHBIX KOPHSIX

KaK Ha rn1iaBHOM, TakK U Ha NpUAaTouYHbIX

MpuaaTOoYHbIe KOPHK 06pasyloTCs:
TOMbKO Ha FNTaBHOM KOpHe

TONbKO Ha HUXHel YyacTu cTebns
Ha cTeb/1e U Ha INCTbAX

Ha nocTaBsneHHbIX B BOAY YepeHKax TOMoMs, MBbl WU YEPHOA CMOPOAM-
Hbl pa3BMBaOTCA:

NPULATOYHbIE KOPHM

60KOBbIE KOPHM

NPULATOYHbIE KOPHU, & Ha HUX HOKOBbIE

KopeHb pacTeT B AuHY:

TO/MbKO BEPXYLLKON

BEPXYLUKOA 1 BCEMMW APYTMMU CMELYOLMMU 3a Held yYacTKamu
Y4YaCTKOM, OTXOJALMUM OT cTebns

"naBHbIi KOpPeHb pa3BrBaeTCA:

Y OJHOMETHUX PacTEHWIA

Y ABYNETHUX pacTeHUA Y MHOTONETHUX

Y ABYAO/bHbIX PACTEHMIA, BbIPOCLUMX U3 CEMSH

KopHeBoii BONOCOK NpeAcTaBnsieT CO6oii:

KMETKY Hapy>HOro €105 KOPHSA C A/IMHHbIM BbIPOCTOM
J/IVHHBIA BbIPOCT HapY>XXHOW K/ETKU KOPHS
HUTEBUAHbIA GOKOBOIN KOpELLOK

KopHennozA MOPKOBY Unn CBEK/bI 06pasyeTcs:

NPy pa3pacTaHUK FNaBHOTO KOpHS

MpU paspacTaHUW FNaBHOTO KOPHS 1 HMXKHUX Y4YaCTKOB CTe6/S
MPU pa3pacTaHUM HKHKX YYacTKOB CTe6/s
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BoTtaHuka: Moponorus pacteHuia
1 OCHOBbI MaKpPOCKOMMUYECKOro aHanm3a f1eKapcTBEHHbIX pacTeHui

KopHeBas cucTema, XapakTepusyrLlascs XOpoLWwnM pa3BnTueM Fnas-
HOTO KOpHS:

CTepXXHeBast

MOYKoBaTast

CMeLLaHHas

KopHeBass cucTema, XapakTepusylollasacs HeaopasBUTUEM [NaBHOMO
KOpHS:

CTepXXHeBast

MOYKOBaTas

CMeLLaHHas

KopHeBas cucTema, Xapak Tepu3yioLLasicsl XOpOLUKUM PasBUTMEM FNaBHO-
o KOPHS W NPUAATOYHbIX KOPHEN:

CTepXXHeBast

MOYKoBaTas

CMelLLaHHas

30Ha KOpHSi, B KOTOPOI HAXOAMTCSA KOHYC HapacTaHus:
30Ha feneHuns

KOPHEBOW YeX/IMK

30Ha PaCcTsHKEHWS

30Ha BcacblBaHMA

30Ha NMpoBefeHUst

30Ha KOpHsi, B KOTOPOIi UMEHTCS KOPHEBbIE BONOCKN:
30Ha AAeNeHNs

30Ha PacTHKEHWNS

30Ha BCacblBaHUsl

30Ha NpoBefeHUs

CKONbKO BpeMeHW (DYHKLMOHUPYIOT KOPHEBbLIE BOMOCKM:
10-20 gHei

OAVIH BereTauuoHHbI/A Nepuog,

1-2 mecqua

1-2 fHS
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HO.B. JlaBpuHEHKO

30Ha KOpHsi, B KOTOPOI NPOUCXOAUT BETB/EHNE:
30Ha AieNeHNs

30Ha pacTsKEHUS

30Ha BcacblBaHUsl

30Ha MpoBefeHus

BereTaTuBHOE Teno pacTeHMS COCTOUT U3:
KOpHS, CTE6NS N NNCTbLEB

KOPHS,CTeONA, NNCTa, LBETKA, CEMAMOYEK
KOpHS, nobera

Kakoii npu3Hak He xapakTepeH Ans KOpHS:
paguanbHas CUMMETpPUS

HapacTaHue B A/IMHY 3a CYET anuKanbHONW MepUCTEMbI
BCTABOYHbIA poCT

BoKOBble KOPHI 3aKNaabIBal0 T Cs:
3H/0T€HHO
3K30reHHO

Mpu3HaK, XapakTepHbIl TONLKO AN KOPHS:
BETB/IEHME

HapacTaHuWe 3a CUET BEPXYLUEYHON MEpUCTEMbI
3alMLLEHHOCTb KOHYCa HapacTaHWst YeX/IMKOM

Kakoii npusHak XxapakTepeH TObKO A/l KOPHS:
BETB/IEHME

HapacTaHue 3a CYET BEPXYLIEYHOW MepUCTEMbI
HaMuMe BCACbIBAIOLLETO C/OS

[N KopHA XapaKTepeH:
MONIOXKNUTENbHBIV re0TPONMU3M
oTpuULaTeNbHbIA reoTPonm3m
NONTIOXKNUTENbHBIA (HOTOTPOMNU3M

KopeHb nmeeT:
OTpULAaTENbHbIN TeIMOTPOMMU3M
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BoTtaHnka: Moponorus pacteHuia
1 OCHOBbI MaKpPOCKOMMUYECKOr0 aHann3a NeKapCTBEHHbIX pacTeHUi

NONOXMNTENbHBIA (HOTOTPOMNU3M
NONOXNUTENbHBIA TMAPOTPOMMU3M

XapakTepeH TONbKO /15 KOpHS:
OTpULaTENbHbIA TUAPOTPOMNN3M
MOM0XNTENbHbIA (HOTOTPONK3M
oTpuLaTENbHbIA OTOTPONK3M

Hapy>KHble KneTKI KOPHEBOTO Yex/nKa:

CNYTUMBAKOTCA C MOBEPXHOCTU MePTBbIE OT TPEHUS O MOYBY
CNYLIMBAIOTCS C MOBEPXHOCTY aKTUBHO, BYAYU XUBbIMM
OCTaoTCS Ha MOBEPXHOCTY KOPHS f0/IF0e BPeMst

KopHeBoii uexnuk 60o/1ee MOLLHO pas3BuT:
Y KOpHEMN, pacTyLimx B TBEPAOM Mnoyse
Y KOPHEN, pacTywmx B Topde

Y KOPHEM, pacTyLmX B pbiX/10ii Noyse

KopHW, pa3smBatoLLMecs Ha CTebne NANCTbSX, Ha3bIBATCS:
nNpuaaToOYHbIMU

OOKOBbIMU

OCHOBHbIMMU

Mwkopu3a siBnsie Tca MeTamopdo3oMm:
KOpHS

CTebns

JIUCTbEB

KopHennog sBnsie T¢st MeTaMopd030M:
KOpHS

cTeons

JINCTbEB

nnoga

MHeBMaTOdQOpPbI ABAAIOTCS MeTamopdo3amu:
KOpHS
cTebna
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HO.B. JlaBp1HEHKO

NINCTbEB
nnoga

Mwukopu3y 06pasyoT:

TObKO TPaBAHMCTbIE LIBETKOBbLIE PacTeHMS
TOMbKO APEBECHbIE LIBETKOBbIE PACTEHNS
BCE L|BETKOBbIE PacTeHMs

BCE BbICLUME pacTeHus

Mpu gblXxaHun 3eN1eH0e pacTeHne NoroLwaeT:
asoT

K1COPOA

YrNeKncnblii ras

Mpu hoTOCMHTE3E 3e/1eHOE paCTEHNE NOMOWaeT:
asot

Kncnopog

YINEeKNCAbINA ra3

Kakoli yueHblii BnepBble MPUMEHWT MUKPOCKON ANs U3y4YeHUs pacTeHWiA:
Myk P.

Manbnuru M.

pto H.

LLneingeH M.

[na Kaknx pacTeHUiA XapakTepHO BepXYyLUEYHOe BETB/IEHME:
ANS KyCTapHMKOB

AN Tpas

ANs [epeBbLEB

[N BOAOPOCHEeN

OCHOBHOIA CNOCO6 BETB/EHUS COBPEMEHHbIX PACT EHMIA:
BEPXYLLEYHOe

OUX0TOMUYECKOE

6oKoBOE
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BoTtaHnka: Moponorus pacteHui
1 OCHOBbI MaKpOCKOMMUYECKOro aHanm3a iekapCTBEHHbIX PacTeHNi

Ecnn pa3BeTBNEHMA 3N1aKOB PaCcTYT BepTUKaIbHO, TO 3TU pacTeHus
Ha3blBalOTCA:

MNOTHOKYCTOBbIE
PbIX/IOKYCTOBbIE
KOpPHEBULLHbIE

Ecnu pa3seTBNEHUS 371aK0B PaCTYT FOPM3OHTANLHO WX MOA YrioMm, a
3aTem 3arnbatoTca BBEPX, TO 3TU pacTEHUA HasbIBalOTCA:
NNOTHOKYCTOBbIE

PbIX/IOKYCTOBbIE
KOPHEBULLHbIE

Ecnv pa3BeTBNEHUS 31aKOB PaCTyT FOPU3OHTaNbHO, TO 3TU pacTeHus
HasblBalOTCA:

M0THOKYCTOBbIE
PbIX/IOKYCTOBbIE
KOpPHEBULLHbIE

[ns KakmxpacTeHuii xapakTepeH UHTepKansapHbIiA (BCTaBOYHBLIA) pOCT:
[J151 371aK0B

[N acTPOBbIX
ans rpnoos
[N Bogopocnei

Ecnn BepxylleyHas MepucTema CTebs (yHKUMOHMPYET HeonpeaeneHHo
[0NTOoe BPems, 3TO:

MOHOMOAMAaNbHOE HapacTaHne
CMMNoAManbHoe HapacTaHue
VHTEpKaNspHOe HapacTaHue

Ecnn BepxylleyHas mepucTema cTeb/s (OYHKLUUOHUPYET OrpaHuyYeHHoe

BpeMsi, apocT nobera NpoAonkKaeTcs 3a cHeT O6avdKaiileli GOKOBOI NOYKY,
3To:

MOHOMOAMaNbHOe HapacTaHue
cMMnoananbHoe HapacTaHue
VHTEpKanspHoe HapacTaHue
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HO.B. JlaBpuHeHKO

Cnslyme NoYKM fepeBa MOTyT He NpockINaThes:
He 6onee yeM1-2 roga

He 6onee yem 10-20 net

BCHO XKM3Hb

Cnslme NoYKM Npoby>KAalTCs, ecu:

HacTynaeT /MTenbHas 3acyxa

HacTynarlT 61aronpusaTHbIE KIMMaTUYeCKMe YCN0BUS
rMGHET CTBON

rM6HYT BCE NUCTbA

Mouyku, KOTOpbIe HE UMET Nepuoja Nokos 1 passopaynBaloTCa 04HO-
BPEMEHHO CPOCTOM MaTEPUHCKOro nobera, HasblBalTCA:

noykamu oboratleHus

noyYkamu BO30OHOBNEHUS

3MMYOLLMMMW NOYKaMK

Kayaekc sBnseTcsa MmeTamopdo3om:
KOpHS

nobera

NncTa

KopHesuLe sBnseTCAa MeTamopdo3oMm:
KOpHS

nobera

mcTa

KnybHu kapTodens AsnaTca MmeTamopdo3oMm:
KOpPHS

nobera

nmcTa

Kny6HenykoBuLbl rnagnonyca siBAsitoTcs MeTaMopdio30M:
KOpHS

nobera

ncTa
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boTtaHnka: Mopgonorus pacteHui
1 OCHOBbI MaKpOCKOMUYECKOr0 aHanm3a ieKapCTBEHHbIX pacTeHuii

JIyKoBMLbI YeCHOKA ABNAT CS MeTamMopo30M:
KOpHS

nobera

nncTa

dunnoknaann SBNSTCAS MeTaMopPgo30M:
KOPHS!

no6era

nucta

Knagoauv ABnSI0TCS MeTaMOpPg030M:
KOPHS!

nobera

ncTa

CTtebenb, KOTOpbIVA pacTeT B rOPU30OHTaIbHOM HampaBieHun, He 06pasys
B y3/1aX NPMAATOYHbIE KOPHW, Ha3bIBAETCA:

NPUNOAHMMAIOLLMNIACS

NPSMOCTOSYNIA

cTentoLwuincs

non3y4nii

CTebenb, KOTOopbliipacTeT Bropu3OHTaIbHOM HanpasneHu, Npyu 3TOM
o6pasys By3nax npuaaTOuHble KOPHW, HasblBaeTCA:

CTentoLwuincs

Non3y4nia

BbOLLMIACS

LennsoLmiics

CTebenb, KOTOpbIA pacTeT CHayana B FOPU3OHTabHOM HanpasneHuu,
a NoTOM BepTUKaIbHO BBEPX, Ha3blBaeTCA:

NPUNOAHMMAIOLLMIACS

NPSAMOCTOAYNIA

cTentowuincs

LennsoLwmiics
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HO.B. JlaBpvHEHKO

CTebenb, KOTOpLIi 06BMBAET AOMONHUTENbHYKO OMOPY, Tak Kak B HEM
N0X0 Pa3BUTbl MEXaHUYECKNE TKaHM, Ha3blBaeTCs:

NpUNoAHMMAIOLLMACS

non3y4nia

BbOLLMIACS

LenNsoWwuiics

CTebenb, KOTOpbI 00BMBAET [AOMONHUTENbHY) OMNOPY C MOMOLLbIO
cneyyanbHbIX NPUCNOCOBEHNIA —yCMKOB, Ha3blBAeTCA:

NpUNOgHMMAIOLLNIACS

non3y4nia

BblOLLMiACA

LennswoLwmincs

Bnepsble Npeano>kun GUHapHyt0 HOMEHKaTypy:
JapBuH

NnHHel

TaxTagxaH

DHInep

Kontoukn KakTyca BN TCca MeTaMopgio30M:
KOpHS

nobera

mcTa

YCWKM ropoxa BT Ccs MeTaMopo30M:
KOpHS

nobera

NInCcTa

COYHble Yellyy NYKOBMLbI YK PENYaTOoro SBAsSTCA MeETaMOP(030M:
KOpHS

nobera

NInCcTa

dunnognm SBASTCA MeTamMopgo30M:
KOpHst
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BoTtaHnka: Mopgonorusa pacteHui
1 OCHOBbI MaKpOCKOMUYECKOT0 aHanm3a iekapcTBEHHbIX pacTeHni

nobera
mcTa

JloBunii annapaT pPOCAHKU ABNSeTCA METaMopho30M:
KOpHS
nobera
nncta

YCvKM BUHOTpaga, ropoxa, nassileid ThikBbl ABNSTCA:
aHaNIorMyHbIMU OpraHamu
rOMOMIOTMYHBIMU OpraHamu

Kontouku 60spbillHuKa, 6apbapuca, rpylum, LUKNOBHUKA, KakTycos, be-
NO akauum ABNAITCA:

aHanorMyHbLIMK OpraHamu

rOMOJIOrMYHbIMU OpraHamMm

JlykoBuLa MUK, KONKOUKY TPYLLN, KNyGHW KapTodens, punnoknagnm ur-
MBI ABNAKOTCA

aHaNorMYHbIMK OpraHamm

rOMOMIOrMYHbIMW OpraHamu

Ecnmy naMcTa ofHa nnacTyHKa —ero HasblBalT:
MpOCTbIM
CNOXHbIM

Ecnu Ha 0AHOM YepeLlKe HECKOMbKO NNAacTUHOK - NICT HasblBaloT:
MpoCTbIM
CNOXHbIM

OKONOLBETHIK Ha3bIBAKT ABOMHbLIM, EC/IN B HEM:
NenecTKW pacronararTcs B ABa psija

NenecTKM 1 YalleMCTUKN pacnonararTcs no AByM Kpyram
MMeeTCs Yallleyka 1 BEHUYMK

yalleyka 3eneHasi, a BeHUMK Genblit
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HO.B. JlaBpuHEHKO

JlenecTkn 3TO:

Hapy>KHble INCTOUKMK LiBETKa

BHYTPEHHWE NNCTOYKM LiBeTKa

Hapy>KHble N BHYTPEHHWE IMCTOUYKN LIBETKA

LIBeTKM C NPOCTbIM OKO/OLBE THAKOM UMEKT:
TO/NIbKO BEHYUK

TONbKO Yalleyky

BCE J/INCTOYKMN OKOJIOLBETHMKA OANHAKOBbIE

dopmyna, COOTBETCTBYOLWAA LUBeTKY C NPOCTbIM CBOOOAHBLIM OKOMO-
LBETHNKOM:

Ca5Co5A00 Geo

Ca5Coco Aoo Geo

P33 A, G(3)
P

(3+§ 39 ®3)
dopmyna, cOOTEeTCTBYylrLas LUBeTKY C NPOCTbIM CPOCTHOAMCTHbIM
OKONoLUBETHUKOM:
Ca5C05A go G co
Ca5Co000 A go G o
P3+3 AIG (3)
P(3+3{)A 34(-% (3)
dopmyna, CooTeeTCTBYHrLas LBETKY CO CBOBOAHBIM BEHUNKOM:
Cab CO@A go G oo
Ca5Cooo Aoo Goo
P 5 A1 G

3+ 3)
P

(3+3§\ 3+G3 ®)

dopmyna, COOTBETCTBYHLLAA LUBETKY CO CPOCTHONENECTHLIM BEHUM-
KOM:

Ca5 CO@A go G oo

CabCoco Aoo Geco

P3+3 Al G

®)
P.A G

(3+3) 3+3  (3)
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BoTtaHuka: Mopdonorus pacteHui
1 OCHOBbI MaKpPOCKOMMUYECKOro aHanm3a f1ekapcTBEHHbIX pacTeHNi

dopmyna, cO0OTBETCTBYHLWAA UBETKY C ABYOpaTCTBEHHbIM aHApoLe-
eM:;

Ca5C05A2G w

Cas Coco Aco Goo

P A G
343 1149 @3

A G
(3+3)  3+3 ~(3)

dopmyna, COOTBETCTBYOWAA LBETKY CO MHOXKECTBEHHbLIM LIEHOKapn-
HbIM TMHELeeM:

Ca, Co, A G,

Ca, Coco A, G M

3+3 A G

P A (3)
(3+3) 3+3 (3)

dopmyna, COOTBETCTBYIOLWAA LBETKY CO CPOCTHONNCTHON yalLeykon
11 CBOBOAHLIM BEHUMKOM:

Ca@® Co5A3Ge0

Ca@® Co(® Aoo Goo

P3+3 A, G (3)

(3+3) 33 (3

dopmMyna, COOTBETCTBYIOWAA LUBEeTKY CO MHOXKECTBEHHbLIM anokapn-
HbIM FMHeLeeM:

Cas CosAoo Goo

Ca5Cooo Aco G(00)

P33ACS

A G
(3+3) 343 ~(3)

dopmMyna, COOTBETCTBYIOWAA LUBETKY C MPOCTbIM OKONOLBETHUKOM M
LLeHOKapPMHbIM NATUYNEHHbIM TMHELEeeM:

Ca5Co5A00 G5

Ca5Cooo Aco G(00)

P3BA,G5

(3+§’\ 3 +(§‘ VI(5)
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HO.B. JlaBpuHEHKO

dopmyna, COOTBETCTBYIOLAs LBETKY C 0AHOOPATCTBEHHLIM aHAPOLEeM:
CabC05A5G

Cab5Coco A! G(co)

P A G

343 1+3)  (3)
P A

G
G+3) () ()
LiBe TKM Yy pacTeHuin pacnonaratTcs:
Kak MpaBu/io, MOOANHOYKE
MOOANHOYKE UM cOBpaHbl B COLLBETUS
B GO/IbLLUMHCTBE Cly4YaeB CoGpaHbl B COLBETMS

CouBeTwe - KICTb 3TO COBOKYNHOCTb LIBETKOB, KOTOpbIE:

VMEIOT A/IMHHbIE LIBETOHOXKM, OTXOAALLME OT BepLUMHbI nobera

VIMEIOT XOPOLLIO 3aMETHbIE LIBETOHOXKW, OTXOAsLLME OT A/IMHHOM 06LLEe ocK
HE MMetOT LBETOHOXXEK, HO pacronaratoTcst Ha A/IMHHOW 06Leid ocn

CoupeTue, B KOTOPOM CuAsYMe LBeTKM pacnonaraloTcs Ha obLei ya-
JMHEHHOI OCK, HA3bIBAIOT:

CEPeXXKKo

MPOCTbIM KO/IOCOM

MeTesIKoi

Y coLBeTUs «No4aTOoK» XKEHCKUE LIBETKM pacnonaratTcs:
Ha 00LLeM pa3pocLuemcs LiBeTONOXE

Ha 00LLeln paspocLueincs ocu COLBETUS

Ha BepLUMHe pa3poCLLEeics ocy CoLBETHA

LIBeTKM, co6paHHble B COLBETME «KOP3UHKa», 0ObIYHO:

MenKue, CUAAYME, NX YalleyKa BUAOM3MEHEHA B MyYOK BO/IOCKOB WK OT-
CyTCTBYET

Me/KMe, C OYeHb KOPOTKUMU LIBETOHOXKaMM, MX yalleyka COCTOUT W3
MENKMX YalleNMCTNKOB

MenKue, cuasumne, 6e3 OKOMoLBETHMKA

[ONVHHbIEe pa3BeTBNEHHbIE PbibLA XapaK TepHbI Ans:
3HTOMOMUBHbBIX PaCTEHWNA
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BoTtaHnka: Mopgonorunsa pacteHui
1 OCHOBbI MaKpOCKOMUYECKOr0 aHanm3a IekapcTBEHHbIX pacTeHuii

r0/IOCEMEHHBIX PacTEHWIA
aHeMO(UNIbHbIX PacTeHWi
OPHUTO(UNBHBIX PACTEHWI
BCEX MOKPbITOCEMEHHbIX

ApKNiA OKONOLBETHUK XapakTepeH Ans:
3HTOMO(U/IbHBIX PACTEHWI
aHeMO(U/IbHbIX PaCTEHMI
rMAPOPUNLHBIX pacTeHNI
r0/IOCEMEHHbIX pacTeHUi

BCEX MOKPbITOCEMEHHbIX

HeB3pauHblii OKONOLBETHUK XapaKTepeH 1s:
3HTOMOMU/LHBIX PacTeHUI

aHeMO(MNbHbIX PacTeHWN

r0/I0CEMEHHbIX PacTEHUIA

BCEX MOKPbITOCEMEHHbIX

XnponTepounnns - 3TO OnblNeHUE:
NETYUYMMI MbILLIAMM

XKYKamm

BETPOM

nTuLamm

MypaBbsimMm

MpuATHbIA apoMaT 1 06UNMe HEKTapa - XapakKTepHbIii NpU3HaK:
3HTOMO(W/BHLIX PaCTEHWIA

aHeMO(U/bHbIX pacTeHWIA

rnapoduIbHbIX PacTeHNi

BCEX MOKPbITOCEMEHHbIX

KaHTapotunus - 3T0 OnblNeHue:
NETYYNMU MblLLAMY

XKYKamm

BETPOM

nTuLamm

MypaBbsimMu
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