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BeeneHme

B  npakTnuyeckom PYKOBOACTBE  MPUBOASATCA  OCHOBHbIE
TEOpeTUYECKMe CBELEHMSA, KOTOPble HEOOXOAUMbI /1 CAMOCTOATE/IbHOM
MOLrOTOBKM CTYAEHTOB W BbIMNOSHEHWIO 3afaHWil Ha N1abopaTopHbIX
3aHATMAX MO0 TeMaM  «AHAaTOMWYECKOe  CTPOEHME  KOPHS»,
«AHaTOMUYECKOe CTpoeHMe cTebna», «AHaTOMUYECKOe CTPOeHue
nucta» B Kypce  «boTaHuka». [NpumeHeHWe  npepnaraeMoro
PYKOBOACTBA  MO3BOAUT  ayAMTOPHbIM  3aHATMAM  OblTb . Oonee
3PPeKTUBHBIMA M NOBLICUT  KAYeCTBO  YCBOEHWA  CTyAeHTamMu
[0CTAaTOYHO CNOXHOro y4e6HOro matepuana.

OcHoBHas 3ajjaya pYKOBOACTBA - [faTb MpefcTaBneHve 06
0COOEHHOCTAX aHaTOMWYECKOro CTPOEHMS BEreTatMBHbLIX OpraHoB
PacTeHWI - KOpHS, cTebns u nncta. B Hem cofepXXMTCS MUHUMaNbHBINA
06bEM  3HaHWA, Ha OCHOBE KOTOPbIX MOXHO OpraHvM3oBaThb
3(h(heKTUBHYO CaMOCTOSTe/IbHYIO paboTy ne. 60nee rny6bokomy Wx
N3yYeHUIO.

WN3noxeHne maTepuana NOCTPOEHO B,COOTBETCTBUN C MPOrpammoli
Kypca. [pakTuyeckoe pyKOBOACTBO BKNtOUAET TpW 3aHATUA. MaTepuan
Mo KaXK[OMYy W3 HUX HAUMHAETCHA.C fIAaHa, 3aTeM CliefyeT W3/0oXeHne
TEOPETUYECKON YacTu, NepevucnsaroTcs maTtepuanbl U 060pyAOBaHMe,
cTaBuTCA LUenb 3aHATUA. [asnee ‘npuBefeHbl nabopaTopHble paboTbl ¢
KOMMEHTapuUsMM MO WX BLIIONHEHUIO A1 CAMOCTOSTeNbHOM paboThbl
CTYZEHTOB. B KOHLE KaXAoro 3aHATMS WUMEKTCH BOMPOChbl, KOTOpble
MOryT ObITb MCMO/Mb30BaHbl MpenojasartesieM A8 TeKyLlero KOHTPoss
YCBOEHMS 3HaHWUIA,-aTaKKe CTyjeHTaMn s CAMOKOHTPOSIS.

Mpu NOAFOTOBKe NpaKTUYecKoro PYKOBOACTBA  TaKxXe
NCMOoMb30BaHa, NH(OpMaLNA, W3MO0XKEHHAs B MOCOOMAX W y4yebHMKax
6enopyccKux ' poccuinckmx yderbix: I. A. baBtyto, M. B. EpémuHa, W.
V. AHgpeeBoid, JI. C. PoamaH, I". IN. fkoBneBa, B. A. Uenom6utsbko, H.
M. Bnacosoin, L. W. NloTtoBoid, M. . flncosa, T. A. CayTkuHoii, B. [,
[MosinkceHoBoli, B. . XpxaHosckoro, C. ®. MoHomapeHko, J1. C.
[Mawkesny, I'. 9. Knumumka [1-12]. Ha knaccmyeckue mnnoctpaymm,
MCMO0/b30BaHHbIE B PYKOBOACTBE, NPUBELAEHbI CChIKM.

PyKoOBOACTBO  afipecoBaHO  CTyAeHTaM  crieyuansHocTh — Ang
CTyAeHTOB cneumanbHocth 1-31 01 01 02 bBuonorus (Hay4Ho-
negarornyeckas 4edateflbHOCTb), 6bITb NMOME3HO AN yuuTenein bruonorum
N CTYLEHTOB crevuuanu3anmm «boTtaHnka.



3aHAaTHe 5 KopeHb 1 KOpHeBas cuctema

KopeHb - BeretaTUBHbIA OpraH pacTeHus, CAyXawuin ans
BCaCblBaHMA BOfbl W MWHepanbHbIX BELECTB, A1 MNPUKPeneHns
pacTeHuUss K cy6cTpaTy, K MoyBe W [ANA OTNOXEeHWUS nNuTaTeNbHbIX
BelecTB. KopeHb HUKOrfa He HeceT Ha cebe NUCTbeB. Ero anukanbHas
MepucTeMa  BCerja  NPUKpPbITa  KOPHEBbIM  YEX/IMKOM,  HeT
HHTepKaNspHOro pocTa. B 3aBUCMMOCTM OT MPOUCXOXAEHUS Pa3NyaoT.
rNaBHbIA, MNpUAaTOYHble U GOKOBble KOPHW. [lepBUYHBIA  KOPEHb
pa3BMBAETCA eLle B 3apofbllue ceMeHun. 13 Hero hopmumpyeTca.riaBHbIi
KOpeHb, OT KOTOPOro 06pasytoTcs GOKOBble KOPHU, TOXe BETBALLMECS.
Takas KOpHeBasi CMCTEMa, COCTOSLLAsA W3 [N1aBHOFO KOPHHA W BOKOBBbIX,
Ha3blBaeTC CTEPXHEBON (CUCTeMa rnaBHOro KopHs).-OHa XapakTepHa
4151 1BYAOMBHBIX PACTEHWIA.

Y 0fHOAOMbHBLIX PACTEHWUIA TNaBHbIA KOPEHb PaHO OTMUPAET UK He
JocTuraet 60MbLWIOr0 pasBUTMA, & KOPHEBas., CWCTeMa Ccraraertca us3
KOpHeli, KOTOpble pasBMBAOTCA U3 HUXKHEW YacTh cTebns. Takune KOpHU
Ha3bIBAKOTCS NpPUAATOYHbIMU. OHM MPUMEPHO OAMHAKOBLI MO CTEMeHu
pasBuTUA M 006pa3yloT MOUYKOBATYIO \\KOPHEBYID cCUCTEMY (cuctema
NPUAATOUHbIX KOPHEN).

CucTemMy rnaBHOro KOpHS \C BO3HMKAlOLMMK 3aTeM Ha CTebne
NPUAATOYHLIMU  KOPHAMM ,{ 4acTO  HasbiBAlOT  CMeLaHHoh (Y
NnoAcoNHeYHKKa, haconu n ap.).

Mo  opme  OGbiBaKT:  uuAMHApWYeckme  (TMUH,  XpeH),
BepeTeHoobpasHble _~ (MOpKOBb),  penoBuaHble  (peauc,  pena),
KnyOHeBuAHbIe (reopruHa). Mo OTHOLeHWIO K cy6CTpaty': 3eMisHble,
BO3A4YLUHbIE, BOAHbIE (PACKA), KOPHU- MPUCOCKK (rayCTopumn) pacTeHuit-
napasvuToB (NOBWINKA).

Monofoi. KOpelwoK N0 [A/IMHE MOXHO pasfennTb Ha psf 30H:
JeneHns 1 pacTskeHns (pocTa) KIeTOK, BCacblBaHMS, 30Ha NPOBeLEHMS
(BeTBNEHNS).

BepxyLleuHas MepucTemMa KOpHS O6Hapy>XMBaeT 30Ha/lbHOe Wau
C/IONCTOE PacnofiokeHWe KIeToK. B Hell pasnuyaoT Tpu  cros:
JepmaroreH, nepubnemy, nnepomy.

OnddepeHymaumsa TkaHeid KOPHS NPOUCXOANUT B 30He BCACbIBaHUS.
M0 NPOUCXOXAEHUIO 3TO MEPBMYHbIE TKaHW, TaK Kak OHWM 06pa3ytoTcs
M3  MNepBUYHOM  MepuCTeMbl  KOHyca  HapacTtaHusa.  [lostomy
MWUKPOCKOMNNYECKOE CTPOEHME KOPHS B 30HE BCACbiBaHUS Ha3blBalOT
MEPBUYHLIM. Y OAHOZONbHbLIX PaCTEHWI NepBUYHOE CTPOEHME KOPHS
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COXPAHSIETCA BCIO XXM3Hb BCNEACTBME TOrO, YTO Y HUX He oGpasyeTcs
BTOPUYHas MepucTeMa. [103TOMY KOPHW OAHOAO/bHbIX He MOryT
AOCTUraTh 60/bLIONA TOMWMHBI. Y ABYAONbHbIX PACTEHWIA yXKe B paHHEM
BO3paCTeé B LEHTPIbHOM LUAMHAPE KOPHS MexXay KCunemoid u
(hnoamoit nosiBNseTCH Kambuii, AesTeNbHOCTb KOTOPOro MPUBOAUT KO
BTOPUYHBIM U3MEHEHUAM U 3HAUUTENBHOMY YTO/LLEHWIO.

MNpakTu4yeckoe 3aHATUE 5

Llens™ n3yunTb nepBrYHOE M BTOPUYHOE aHAaTOMUYECKOE, CTPOEHME
KOpHS,, pacCMOTPeTb  OCOGEHHOCTV  (POPMMPOBAHMS  BHYTPEHHUX
CTPYKTYP KOPHS Yy OHOAO0/bHbIX 1 ABYAObHbIX PacTEHWIA.

MaTepuanbl 1 obopyfoBaHWe:  NOCTOSHHbIE  Npenaparbl
«KOpHEBOW YexIMK U KOpHeBble BOOCKU», «KQpeHb npnca», «KopeHb
TbIKBbI», MWKPOCKOMbI, MWHLETHLI, 1€3BUS, APEMapMpoBa/IbHbIE UMb,
npeiMeTHble W MOKPOBHbIE CTEK/a, Yaleyky C BOLOW W NUNETKOWA,
hunbTpoBasibHas bymara.

Pa6oTta 1 CTpoeHMe KOHUYNKA | KOPHS

Xog paboThbl

1 PaccmOTpeTb NpY MajioM W G0/bLLIOM YBEIMYEHUN MUKPOCKOMA
MOCTOSHHbIV Mpenapart, | «KOpHeBOM 4Yex/IMK WM KOpPHEBbIE BOMOCKMW».
HaliT KOpHeBOM YEXAWMK, 30Hbl [AeNeHWs W pPacTsHXKEeHUs KeToK,
BCacbIBaHWS U NpoBefeHns (pUCyHok 5.1).

2 OTMEeTUTb _/Ha PUCYHKE 30Hbl KOPHS, KOPHEBOW YEXIUK W
COCTaB/IAKOLLIME SOHbI BETB/IEHNS.

Pab6ora 2 MNepBMYHOE CTPOEHME KOPHS OAHOAOMbHbBIX PacTeHWi
Ha ApuMepe npuca repmaHckoro (Irisgermanica L.)

Xog paboTbl

1 PaccMOTpeTb MOCTOSIHHbIA npenapaT «KopeHb umpuca».
MonepeyHoM cpese Npu MasioM YBE/IMYEHWUN BULHbI LLIMPOKAsA NepBUYHas
KOpa W UeHTpa/ibHbIA LUUAMHAP. 3apucoBaTh OOLLYIO CXeMy CTPOEHWS
KOpHA (pUCYHOK 5.2), 06paTuB BHMMaHWe Ha 60fee CUIbHOE pasBuUTUe
KOPb! MO CPABHEHUIO C LEHTPASIbHLIM LUIMHAPOM.

He



PucyHok 5.1 - CTpoeHMe MONOZ0ro KopHA ThiKBbl (Cucurbita pepo):
A - KOpHeBOiA YexnnK. b - 30Ha pocTa. B - 30Ha BcacbiBaHus, [ - 30Ha
BeTBMeHUa: 1 - pepmartoreH, 2 - nepuonema, 3 - nnepoma, 4 -
MepucTeMaTnyeckune 3a4aTkn 60KOBbIX KOpHeiA, 5 - KOpHEBOW BONOCOK,
6 - anubnema, 7 - Kopa, 8 - LeHTpaabHbin UMAMHAp, 9 - ak3ogepma, 10 -
aHpodepma, 11 - nepuumkn, 12 -“mepBuyHasa noama. 13 - nepBuYHas
Kcunema. 14- 60koBoil Kopewb-(13 H. C. Kucenesa. H. B. LLlenyxHH.
1969)

2 Tlpn 6ONbLIOM™ YBENMYEHNM MUKPOCKOMAa PaccMOTPeTb U
3apucoBaTb LEHTPaNbHbIA UWAVHAP C  NPUIerarwuM  y4yacTKoM
MepBNYHOM KOPBI, ©O603HAUMTL Ha PUCYHKE: LeHTPanbHbIA LUANHAP,
COCTOALLMI n3\pagnaibHOro NPoBOAALLEro nyyka (Kcunema, hnoama) u
nepuumKng; | “NepPBUYHYI0  KOpPY, COCTOALLYID W3  3HAOAEPMbl C
NPONYCKHLIMU KNeTKaMu, NapeHXUMbl NepBUYHOMA KOPbl 1 3K304epMbl;
anubnemy C KOPHEBbLIMUK BOJIOCKaMW.



PucyHok 5.27=“Cxema MnonepevyHoro cpesa KopHs upmca A - cxema
nonepeyHoOro-Cpesa (a - neperyHas Kopa, 6 - LeHTpanbHbIA LMANHAP); B
- NepBUYHOE ‘cTpoeHue KopHs upuca (Iris germanica): 1 - ocTaTku
nepubnemsl) 2 - 3K304epMa, 3 - OCHOBHaA napeHxuma, 4 - aHgonepma, 5
- MPOMNYCKHaa KMeTka 3HAo4epMbl, 6 - NepULUKN, 7 - Ny4 KCUNeMsbI, 8 -
YyYyacToK (hno3mbl (2-5 - nepeuMyHass Kopa, 6-8-UeHTpanbHbIALMANHAP)
(u3.F. A basryro, JI. M.Epelii, 2002)

PaboTa 3 CTpoeHMe KOPHS ABY[O0/bHbIX PacTeHUn Ha npumepe
TbIKBbI 00bIKHOBEeHHOW (Cucurbitapepo L.)

Xog paboTbl
1 PaccmoTpeTb MOCTOSIHHLIA npenapaT «KOpeHb ThbIKBbI» NpK
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MasioM 1 60/bLIOM YBEIMYeHUW. B LieHTpe KOpHA yaaeTcs 06Hapy>XuTb
KPYMHBIA cocyf, MeTakcuneMbl, OT KOTOporo 3-5 nyyamMm OTXOgAT
Y3KOMPOCBETHbIE 3/IEMEHTbI MPOTOKCU/IEMbl. Mexay 3TUMK nyvamu
MepBUYHOIA KCWMembl  pacrnonaralTcs KpYMHble  OTKPbITbIE
KonnatepanbHble My4ykn. BHYTpb UX 06palleHbl 3/1eMeHTbI BTOPUYHONA
Kcunembl. K Heli NpumMbiKaeT kambuanbHas 30Ha, OTrpaHM4YMBatoLLast
BTOPUYHYKO (h103MYy. CHapy>XXuM KO BTOPUYHOR (DNO3Me MPUMbIKAOT
MefIKMe TOHKOCTEHHbIE KNEeTKW MEepPBUYHON (ioambl. CHapyXu KOpeHb
MOKPbIT Nepruaepmoin (pUCyHok 5.3).

2 Jopucoeatb  CXemaTU4HO  PUCYHOK. OTMETUTbL  MPOOKY;
NapeHXUMHYH0 30HY; NePBUYHYIO (P/I03MY; BTOPUYUHYIO (HTOIMY; Kambuii
MYYKOBbIW; Tpaxew: KCUMEMHYIO MapeHXuMy; KCWUIEMHBIE BO/OKHA;
BTOPUYHYHD KCW/IEMY: MEXMYUKOBbIA Kambuid; nyYeByto MapeHXuMy;
COCYNl MeTaKCWIEMbI; COCY[bl.

PucyHoK~5:3 - lMonepeyHblii cpe3 KOPHS TbIKBbl: 1- npobka; 2 -
NnapeHXUMHaa 30Ha; 3 - nepBuyHas (nota; 4 - BTOpUYHas nosma; 5 -
KaMOUiA NYYKOBLINA; 6-Tpaxes; 7 - KCUIEMHasA NapeHxuMa; 8 - KCuieMHble
BOSIOKHA; 9 - BTOpWMYHas Kcunema; 10 - MeXMNy4ykoBbld kambuwin; 11 -
ANyYeBas napeHxuma; 12 - cocypq metakcunemsl u3 H. C. Kucenesa. H. B.
LLlenyxHH. 1969)



3aHaATMe 6 MNober

Moponornyeckoe pasHoo6pasne MOBGEroB Ha3eMHbIX PacTEHWIA
CBOAMTCA TOMbKO K MHOroo6pasvito KO/IMYECTBEHHbIX MapameTpoB.
CTpyKTypHas >xe oOpraHusauus noberoB B 06LWMX 4epTax efuHa,
NOCKO/bKY MoGer YyHWBepca/ibHbIA Ha3eMHbI OpraH BO3A4YLLHOIO
NUTaHWA H BKKOYaeT cTebeb pacrofioKeHHbIMU Ha HEM SIMCTBAMUW, U
noykamu. CTebesb - OCEBOI OpraH, COeAMHSAIOLLMIA Ha3eMHbIe 3e/1eHbIe
accumuvpyoLme opratel (BO3ayLLIHOe NMTaHWE) U NOA3EMHbIE OpraHbl
(nouseHHOe nuTaHuMe). [py XxapakTepucTuke CcTebnsa o6palaroT
BHMMaHWe Ha cnefytouwmne ocobeHHoCTU: Tun  CcTe6s1sy cnocob
HapacTaHus,  (OpMy  MOMEepPevyHOro  CevyeHWs,  MONOXKEHVWEe B
npocTpaHcTBe, ™n BETB/IEHNS, ONVHY MEXI0Y3NniA,
NNCTOPACMNONOXEHNE, TUM NOYEK, MOYKOPACMONOXEHME:

PasnuuatoT ABa Tuna cTebnei: AepeBAHUCTLIA 3 XXMBET MHOIO NeT U
TPaBAHWCTbIA - >XMBET OAWH BereTauuoHHbIl, nepuod. B TunuuHoMm
cnyyae cTebeslb HapacTaeT BEPXYLUKOW - BePXYLLEUHbIA pocT. OfHaKo, y
HEKOTOPbIX pacTeHUidi HabNAaeTcsa B|CTAaBOYHbLIA (MHTEPKaSAPHBbIi)
POCT, KOrja HapaCTaHMe OCYLLeCTBMAETCA Yy OCHOBaHUS KaXJoro
MEX0Y3/uA.

Mo ouyepTaHWO nNOMEpevyHoro paspesa pasnyaroTCs  CcTebM
OKpYyr/ble, pebpucTble, TFPEXFpaHHble, YeTblpeXrpaHHble W  Ap.
3HauMTenbHOE pa3Hoo6pasne MpeAcTaBAsOT CTEOAM MO MOMOXKEHUKO B
MpOCTpaHCTBe: npsAMoCTosAYMe, BOCXOALLME, cTentoLmecs,
LlennIstoLwmecs, BoroLlvecs v ap.

Mobern 6blBatOT NPOCTble (HEBETBUCTbIE) W  pPa3BeTB/IEHHbIE.
Bnarogaps BETBNEHWIO YBeNMYMBaETCA MOBEPXHOCTb noberos. oberm
MOryT BETBUTbCS ¥ OCHOBAHWS, B CPEAHEN YacTu, Y BEPXYLUKW UK No
BCeil cBOE-AnuHe. CTeneHb pa3BeTB/IEHNS, HANPaB/ieHNe pocTa BeTBel
N NX pa3Mepbl onpesenstoT rabutyc pacTeHui.

BeTBneHne 6bIBaeT ABYX TUMOB - BEPXyLUEYHOe 1 6OKOBOE.

Fpy BepxyLLe4YHOM BETB/IEHNM KOHYC HapacTaHWs pa3jBavBaeTcs, B
pesynbTaTe Yero OT BEpXYLUKU OCW MepBOro nopsiaka OTXOAAT ABe Ocu
BTOPOro nopsiika, KOTopble B JabHelilleM B CBOK  O4epesb
pasgBavBaloTca. Takoli TUMN BETBMEHWUS Ha3blBAeTCH BW/bYATbIM WU
AnxoTommyeckum. Obpasytowmecs nobern Moryt ObiTb OAMHAKOBbIX
pasMepoB (M30TOMHYeCKas AMXOTOMMKSA) MO0 OAUH W3 HUX. pa3BMBaeTCA
cunbHee (aHU30TOMHYECKas AUXOTOMUS).
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Mpy 60KOBOM BETB/IEHUWN HOBblE OCU MOGera BO3HWMKAKOT HWXKE ero
BEPXYLLKM M3 MasyLUHbIX Noyek. B pesynbTate 0AHOMO WM HECKOMbKMX
BETB/IEHUI 06pasyeTca cucTema oceil. Mpu 60KOBOM BETB/IEHUM OHA
MOXET 6bITb MOHOMOAMNANLHON MU CUMNOANATLHONA.

Mpu MOHOMOAMNaNbHOM BETB/IEHNM rNaBHbIi cTebens,
06pasyoLmMiica U3 MOYeYKW 3apofbllla, COXpPaHseT KOHYC HapacTaHus
BCHO OKM3Hb. TakMm 06pa3oMm, rfnaBHas ocb Mobera UMeeT
HeOrpaHWYeHHbIA BepXyLUeYHbIiA pocT. OT Hee OTXOAAT OCU BTGPOFO,
TPETLErO U T.4. NOPAAKOB, YMEHbLUAIOLNECS OT OCHOBAaHUSA K BEPXYLLIKE.

CumnogvanbHoe BeTBMEHWE O0O6YCMOB/IEHO OTMUPAHMEM TOYKM
pocTa rnaBHOW ocu. [pM 3TOM U3 BepxHel nasylHoW MNoYKu
pa3BMBaeTCs HOBbIM nober (nober 3amelleHWs), npespatdaloLliniics B
rNaBHbIi, KOTOPbIA pacTeT B BEPTMKA/IbHOM HanpasfieHWM, Kak Obl
Mpofo/MKas POCT rnaBHOro nob6era. MocTeneHHO 3TOT BepPXYLUEYHbI
pOCT NpekpawlaeTcs, 1 Moj KOHYCOM HapacTaHWs' U3 MasyLwHOW MoYKu
BHOBb pasBuBaeTcs nober 3amewieHus I a“3zatem - Il 1V, V n
nocnegytowmx nopagkos. lMpouecc 3amMéuleHns 0ceill HOCUMT Ha3BaHue
nepeBepLUMHMBaHNSA. B pe3ynbTaTe pasBuBaeTcs rnaBHas OCb (rNaBHbIiA
CTBOM), COCTOAWAA W3 OCeii NOCAEAYHLWMNX NopsaKoB (CMMNOAMEB).
BokoBble BETBU TOXE CMMMOAWANBHO BETBATCH, M BCA CMUCTEMA OCel
npuobpeTaeT KoMeHYaTbIl XapakTep.

Ocobyto (hopMy CUMMOAU&ILHOTO BETB/IEHMS NPeACTaBNAET IOXKHO-
OUXOTOMMYECKOe BeTBfIGHME. [pu HeM anukanbHas MoYkKa OTMMpaeT
WM MpOCTO  He. |'pasBMBaeTCA, a pacTyT [Be CyMpOTMBHO
pacnonaralowuecs Nof BEPXYLLEYHON NOYKON 6OKOBbIE MOYKM.

Mo6er pasBuBaeTCA M3 MOYKM W NOCMEe ee pacrnycKaHus
NOKpbIBaeTCAd “IMCTbAMU. MeCTO NpUKpenneHWs fnucta K CTebnto
Ha3bIBAETEA.Y3/10M, a PaCCTOSAHME MEXAY ABYMSI COCEAHMMM Y3M1aMu Ha
cTebne=\MeXa0y3MeM. Y IMHEHHbIM No6eram CBOMCTBEHHbI A/IMHHbIE
MEXAQY3Nns, YKOPOUEHHbIM - O4YeHb KOpOTKMe. Ha MmecTe onasLuero
AMeTa Ha nobere ob6pasyeTcs /IMCTOBON py6el, Ha KOTOPOM 3aMETHbI
AUCTOBbIE  CMefbl  COCYAMCTO-BOJIOKHUCTBLIX  Ny4KoB. [MapameTtpsl
NNCTOBLIX PY6LOB M NUCTOBbLIX CMEAOB pasHble Y Pas/iMyHbIX BUAOB
[PEeBECHbIX MOpo4. 3TO CAYXWUT KpUTEpMEM Mpu OnpefeneHnnm ux B
6€311MCTHOM COCTOSIHUM.

TUNWYHBIA YKOPOUEHHbIN nober - noyka - 3T0 3a4aTo4HbIA nober,
COCTOSALLMIA 13 3a4aTOYHOro cTebns, KOHyca HapacTaHWa U 3a4aTO4HbIX
NNCTbEB, pacnonaratLLmMxcs Apyr Hag ApYroMm.
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MOuKM Pas3NMYaloT MO MECTOMOMOXEHUIO: BEpXYLLIEUYHbIE; GOKOBbIE:
nasyliHble (OAWHOYHbIE, TPYNMoBble (CepuasbHble, KonnaTepasbHbie,
MyTOBYaTbIe)); NPUAATOYUHbIE; CRALLME.

Mo HasHAYeHMIO pPa3NMYaAlOT BEreTaTMBHbIE MOYKM, LBETOUHbIE,
CMeLLIaHHbI€, BbIBOAKOBbIE.

dopma ¥ pasMmepbl MOYEK, YWUCNO, CTPYKTypa, OKpacka, Crocobbl
CMbIKaHUSi MOYEYHbIX YeLllyn CreyMduUHbl AN KaKA0ro Buaa pacTeHuii
W Hapsdy C  OPYTMMU  BHELUHWMM  OCOGEHHOCTSMM  CIyXXaT
AVNArHOCTMYECKUMU MpU3HaKaMy [/ OnpedeneHus Buaa  Kofga
pacTeHMe HaxoauTCs B GE3IMCTHOM COCTOSIHUM.

Mpy pasBuTUKM MOGEroB M3 MOYEK MOYeuHble uellyw JOHafaloT,
oCTaBnss py6ubl B BMAE MNOYEUHbIX KoOfel. o HUMY, ‘HETPyAHO
nogcuymTaTb Bo3pacT nobera.

lMpakTnyeckoe 3aHATHE 6

Llenb: NO3HaKOMWUTLCA C  MOPGONOMAYECKUMU  OCOBEHHOCTSMM
CTPOEHUA NO6GeroB, NONYUYNTL HaBbIKM OAPENENEHNS TUMA BETB/IEHUA U
BO3pacTa noberos.

MaTepuanbl 1 obopygoBaHne! xusble M repbapHble 06pasLibl
no6eros (C AMCTBOA U /63 Hee) OfbXU KMENKOW, Tonons
6anb3aMnMYecKoro, OCUHbI, <bepe3bl MOBUCMOW, SICEHS 0ObIKHOBEHHOIO,
KallTaHa KOHCKOrO -0BbIKHOBEHHOro, A6M10HM  AOMalUHed, enu
OObIKHOBEHHOR;  MUHWETbI,  /yMbl,  NpenapupoBaibHble UMbl
BMHOKYNAPbI. NNHERKW, Yaluku MeTtpu.

Pa6ota 1 Mopdonorus nobera gpeBecHbIX pacTeHuWi

Xof paboThbl

1 PaccMOTpeTb MOGErn ¢ ANCTBOM PasIMYHbIX [EPEBbEB U
KYCTapHMKOB. O6paTUTb BHUMaHWE Ha CTeb/eBble Y3/bl, K KOTOPbIM
DPUKPENNseTcsa O4MH NI HECKO/IbKO /INCTLEB, & TakXKe Ha MeXAoy3nus,
JICTOBYIO Masyxy C MasyLlHbIMW MOYKaMK, Ha BEPXYLUEYHYIO MOYKY,
KOTOpPOI 3aKaHuMBaeTCA nober (pUcyHok 6.1).

2 3apucoBaTb CXeEMATUYHO CTPOeHMe nobera, OTMETUB Ha PUCYHKe
y3nbl U MEXA0Yy3/ns, 6GOKOBble MNOGErn U BeEPXYLUEUHbIE [OYKM,
KPOKOLLME NINCTbA U Nasyxy nncra
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3 PaccmoTpeTb nobern 6e3 fIMCTbEB Pas3/IMYHbIX [EPEBLEB U
KyCTapHMKOB. HaiTu nucToBble pybubl C JIMCTOBBIMK  Chejamu,
noyeyHble KonbLa. MogcumTath BO3pacT nobera.

4 3apucoBaTb CTpoeHMe nobera 6e3 MCTbeB, OTMETUB /INCTOBbIE
py6Ubl 1 cneabl, MOYeYHbIe Yellyn, Nobern pasHoro Bo3pacTa.

Pa6oTa 2 YKOpPOYeHHbIe U yA/IMHEHHbIe No6eru

Xog paboTbl

1 PaccMOTpeTb YA/MHEHHbIE W YKOPOYEHHble MOGern pasHbl
pacTeHwin. O6paTUTb BHUMaHWE Ha  COAVKEHHbIE~~MEeXL0Yy3us
YKOPOUY€eHHbIX N0o6eros (pUCyHoK 6.2).

PucyHok 6.1 - Mopgonornyeckoe CTpoeHwe nobera: A - onbXa
(Alnus): 1 - y3nbl.; 2 - MeXA0y3nusi; 3 - KPOKLWWKIA NCT; 4 - NasyLIHbIe
NnoYku; 5 - BepxyLleyHas noyka; b - Tononb (Populus)\ 1 BepxyLueyHas
MoYkKa; 2 - NUCTOBble pPy6Ubl; 3 - MOYEYHOE KOMbLO; 4 - MyYKM
NNCTOBOrO cniefa; 5 - MoKosLascs Noyka; 6 - yKOpoUeHHbId nober (13
. A. baBTyro. JI. M. Epeii, 2002)

13



2 PaccMOTpeTb NMCTOBble pPy6Lbl, NIMCTOBbIE Cnefpl, MOYeYHble
Ko/bLia.

3 3apncoBaTb CXEMATUYHO YKOPOUYEHHble W YAIMHEHHble MOGerw,
0TPa3uB IMCTOBbIE PY6Lbl, TMCTOBbIE CEefpbl.

PaboTa 3 BeTBneHue nobera

Xog paboTbl
1 PaccMOoTpeTb pasHble pacTeHMs WU HalTu  noberun vc
OUXOTOMUYECKNM, MOHOMOANA/IbHbIM, CUMMNOANANbHbIM "

NOXHOAUXOTOMMUYECKUM TUMOM BETBNEHMS.

2 3apucoBaTb  CXEMaTM4YHO  TUNbl  BeTBAeHWA. (OTO6pa3lTrb
BepxylleyHble 1 6GoKoBble MOYKM (pucyHOK 6.3), oent, I, 111 u
nocneayroWwmnx NopsLKoB. 3anucaTb NPUMepbl PACTEHWIA C pasNnUUHbIMM
TUMaMu BETB/EHMS.

PUCYHOK 6.2 - TUMbI.NOGEroB: A - YKOPOUEHHbIW, b - yANMHEHHBI;
1- mexpaoysnue; 2 - FOAUUHbIA npupocT (13 B. . XpxaHoBckuii, C. &,
MoHomapeHko, 1979)
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PucyHok 6.3 - Tunbl BeTBNeHWs CTebna: A - 4UXOTOMUYECKOE; b -
MOHoMnoAuansHoe; B ~cumnognansHoe; I - NOXHOAMXOTOMUYECKOe: 1,
2, 3, 4 - ocn nepBore_ unocneaytouiero nopsgkos (u3 . A. baetyTo, J1.
M. Epei1, 2002)

Pa6oTal4 CTpoeHMe novek

Xog\paboTbl

INHa npumepe CTPOEHMS UMEIOLMXCH  [PEBECHbIX PacTeHMWiA
N3Y4UTb CTPOEHMEe NOYeK.

2 PaccMOTpeTb HEBOOPYXXEHHbIM [1a30M M C NOMOLbIO nynbl (5%,
10*) BHeLUHWIA BWA MOYEK.

(3anoMHuTe! JlUCTOBbIE, CMellaHHble W LBETOYHbIE MOYKM YETKO
pas3nnyatoTcA Mo BHELWHeMYy Buay. Habyxwive nuctoBble MOYKy 6Honee
BbITAHYTbIE U pbIX/ible, a LUBETOYHble U CMELUaHHble - OKpYr/ble U
NNOTHble. CHapyXu BCE OHW MOKPbITbI MOYEUYHBLIMU YeLLySMU.)
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3 3apucoBaTb BHELIHMIA BUA MOYEK, OTOOpasMB Ha PUCYHKE WX
thopMmy, pasMepbl, OKpacKy, /foKanmsauuio Ha nobere, XxapakTtep
PacnofioXeHUs NMOYEYHbIX YeLLyi.

4 C MOMOLUbLK NpenapupoBabHOW UMbl CHATH MOYEYHbIE Yewym ¢
NoYkn (pUcCyHok 6,4), paccCMOTpPeTb Ha ocK (cTebne) 3a4aTKu /IMCTbEB
(BereTaTMBHasA MoYKa), LBETKOB WM COLBETUA (CMELLaHHbIE MOYKK) U
3apnCcoBaTh BHELLUHWIA B TaKUX MOYeK, OTMETUTbL Ha PUCYHKe CTebesb,
NUCTOBbIE BYropKK, 3a4aTKu COLBETMS.

PUCYHOK 6.4 - CTpoeHMe AOYKN. A - NPOAONLHLIA pa3pe3 Moyku; b
- nouka - cTebenb; 1 - 3a4yaTouHoe couBeTue; 2 - 3a4aTKU JINCTLEB; 3 -
KOHYC HapacTaHus; 4 --ra3yluHble noyku; 5 - ctebenb; 6 - noyeyHble
yewywn (m3 I. JL. bastyTo."JI. M Epeii, 2002)



3aHaTNa 7, 8 Ctebesnib KaK KOMMOHEHT nobera

BHyTpeHHee CTpoeHue CTeb1s Kak OCEBOr0 BEreTaTMBHOIO OpraHa,
Hecyllero BeTBW, JICTbSA, LBETKM W N0Lbl, ONpejensierca ero
OCHOBHbIMU (PYHKUMAMU - MeXaHW4ecKol (OMOpHOM) U NPOBOASLLENA.
®PYHKUMN NpOBefeHNs 1 OMNopbl He eAMHCTBEHHble AN cTebns - OH
MHOTFOYHKLUMOHaNEH 6narofaps [LesTeNbHOCTU CUCTEMbl  TKaHei.
MoBepxHOCTb CTe6NA 3alulieHa MOKPOBHbIMU  TKaHAMMW, BHaYane
MEPBUYHBIMU, 3aTEM BTOPWMYHBIMWA. Y MHOTMX 3€/1eHbIX PacTeHUN Mog
KOXWLLE pacronaraeTca acCUMUAALMOHHas TKaHb. CTe6enb. 006bIYHO
6oraT NapeHXMMOW, OTAEe/bHblE YYaCTKW KOTOPO/ MOLYT, BbIMOMHATH
3anacaloLyo QyHKUMIO (0COBGEHHO Y [epeBbeB WU KYCTapHMKOB), a
TaKXKe BEHTUNALMOHHYIO U BbIAENNTENBHYHO.

Ctebenb  cOAepXUT  CcUCTEeMy  MepucTeM, 06GecneynBatoLmMx
HapacTaHve TKaHeli B 4nnHy (B pesynbTate AesTeIbHOCTU BEPXYLLIEUYHON
N BCTABOYHbIX MepPUCTEM) U TOJLLMHY (BCnedcTane hYyHKLUOHUPOBAHUA
OOKOBbIX MepUCTEM: NpoKambus, Kambus, QennoreHa M YacTUYHO
nepuumKna).

Ha HavanbHbIX 3Tanax pasBuTUA-f06era opmmupyeTcs nepBuYHas
aHaToMMyecKas CTPYyKTypa CTe6/s,! COXpaHAoLWancs y 04HOLOMbHbIX B
TeuyeHne BCEW XXU3HWU. Y ABYAOAbHbLIX U FON0CEMEHHbIX OHa 4OBOSILHO
ObICTPO  HapylwlaeTcs B¢ pesynbTaTe pasHOI0 pofa BTOPWUYHbIX
M3MEHEHUA W B wuTOFeN (DOPMMpPYeTCA TaK Ha3biBaeMOe BTOPUYHOE
cTpoeHme (yTonuwieHne) cTebns, 0O6YCNOBNEHHOE [eATeNbHOCTbIO
Kambusi 1 ennorera.

MepBuuHaa( \CTpykTypa cTebnsa  copmupyeTcs No  Mepe
npeobpa3oBanns KNeTOK ero BepxXyLleyHon mepucTeMbl. BepxylueuHas
mMepucTema. | CTebnd (nobera) [OBONBHO paHO AnddepeHumpyeTcs.
Camble~Hapy>KHble ee Ccfou npeobpasyloTca B MNPOTOLEPMY, KNETKU
KOTOPOIA/latoT Ha4yano NepBMYHO NOKPOBHOM TKaHW - 3NUaepMucCy.

Fpokam6uii fBNseTCA MpPesLLeCTBEHHNKOM MepBUYHbIX
NPOBOAAWMX TKaHen: NepBUYHbIX (03Mbl 1 Kcunembl.  Pnosma
3aKnaAblBaeTCs  paHblle  KCUMEMbl, B HapyXHbIX  4acTsx

NpokambuanbHOro  Konbla, W pa3BuBaeTca  LEHTPOCTPEMUTENLHO.
Kcunema 3aknagblBaeTcsi BO BHYTPEHHWX Yy4yacTkax W pa3BUBaeTCH
LIEHTPOBEXHO.

MepBUYHbIE (BIO3MA U KCWeMa COCTaB/AOT OCHOBY OCEBOMO
(ueHTpanbHOro) umauHgpa, unnM ctenbl. OH 3aHUMaEeT LEHTPaIbHYH
,HacTb MPOBOAALLNX TKaHel, cepaLeBuHbl (MHOTF4a
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paspyLuaeTcs), nepuumkna (He BCerga ectb) U TeX MOCTOSHHbIX TKaHEN,
KOTOPbIM JaeT Hayasno nepuLimKl.

KHapyXun oT nepuumnKkna pacrionaraetcd nepsuyHad kopa. B ee
COCTaB BXOAAT NapeHXmMma, HepPeaKo KOMIEHXUMA, NHOTa CEKPEeTOPHbIe
anemeHTbl. CaMbllii BHYTPEHHWIA CMOW MEPBUYHOI KOpbl NpeAcTaBnseT
co060i1 3HAoAEPMY.

CepaueBnHa pacnofaraeTcss KHYTPU OT MPOBOAALLEN TKaHW U
06bIYHO COCTOMT W3 OTHOCUTENIbHO TOHKOCTEHHbIX MapPeHXUMHBIX
KNEeTOK. Mepudepuyeckas yacTb  CEpALEBUHBI Ha3bIBaETCA
nepuMeaynsApHON 30HONA.

Y OQHOLOMbHbLIX MPOKaMOWUI  MOSIHOCTLIO — pacxofyeTcsa  Ha
(hopMMpOBaHME MEPBUYHLIX MPOBOAALLMX TKaHei, ¢ “\nepBuUyHas
CTPYKTypa CTebns COXpaHsieTCsi B TeYeHWe BCeil XM3HU.pacTeHus. B
60/bLUMHCTBE Cy4YaeB MHOFOYMC/IEHHbIE 3aKPbITble MyYKM PaBHOMEPHO
pacnonaralTca No BCeil Tosue CTe6ns, 3aHATO- KNeTKamy OCHOBHOIA
napeHXyMbI.

Y [ABYLOMNbHBIX >X€ 4acTb K/IETOK NpokKambus npeobpasyerca B
KNeTKN Kambus, 3a CUYET KOTOPbIX 3aTeM, ‘QCYLLECTBASETCA BTOPUYHBINA
pocT cTebna B TonwmHy. Kpome TOro,“eCnm TSXXU NpokKambus oveHb
convkeHbl ((hakTMyeckn 06pa3ytoT. \eLUHOE KOMbLO), (opmUpyroTCA
CM/IOLLHbIE KOMbLA NEePBUYHBIX (HI03MbI U KCUEMbI, MPUYEM MepBas -
Mo HanpaeneHWIO K Nepudeplu, a BTopas - K LeHTPYy. B pesynbTate
obpasyeTcs cTebenb HENYYKOBOrO TWMa CTPOEHMA (CAMTHbLIA). Ecnm
TSHXKW NPOKaM6UA He CONMKAIOTCA M KNeTKM 06pa3oBaTensHOro Kosbla,
3a/eralolme mMexay. HUMKU, AatoT Hayano napeHxume cepALeBUHHBLIX
nydeid,, TO (POPMMPYIOTCA M30/IMPOBaHHbIE MPOBOAALLME  MYUKM,
pacrnonaratoLLecs JKonbLom, npuuem noama - 6amxke K nepugepun, a
Kcunema - ¢K\UeHTpy. Takoi Tun CTpoeHWUs CTe6ns HasblBaeTCA
My4KOBbIM: 15 HEKOTOPbLIX ABYLO0/bHbLIX XapaKTepeH NepexogHbI TUM
CTPOeHMR, ~CTebNa: BHayane B MNPOKaMOManbHbIX TsXKaxX BO3HMKAeT
My4KoBBIi Kambuid, 3aTeM MeXAy pa3o6LEeHHbIMU €ero y4yacTkamu
3aKnafblBaloTCa  rPynnbl  MEXMYYKOBOrO Kambus. TyuykoBblid U
MEXMYYKOBbIA Kambuii BCKOpe CAMBAKOTCHA, M My4yKOBas CTPYKTypa
CTe6N1 MEHSETCA Ha HEeNYUKOBYIO (CIUTHYIO).

MHoroneTHWiA cTebenb APeBeCHbIX PacTeHW

OfHONeTHWA  cTebenb FONOCEMEHHbLIX MOKPbLIT  3MNWAEPMUCOM
(CTEHKM ero HapyXHbIX KNETOK YTO/WeHbl) W KyTUKynoi. [log
3ANVMAEPMUCOM NEXWUT nNepBUYHas kopa. [lBa-Tpy BEpPXHWUX Cnos ee
COCTOAT M3 MMIOTHO pacnofaraloLlnxcs KAeTOK MapeHXUMbl, KOTOpble
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COfepXaT BeLLecTBa, OKpaliMBalolme Mx B Oypblil LBeT. B ogHOM 13
cy63anuaepmanbHbIX C/I0EB Ha paHHUX CTaAusaX OHTOreHesa 3akna-
AblBaeTcA (hennoreH, (GopMMpyroLLMiA NPoOKy. Bo BHYTPeHHel 30HE
MepBMYHOM KOPbl XOPOLLIO BWAHbI WAYWMWE BAOMb CTe6NS CMOSMsHbIE
X0[pl.

K napeHxuMe MepBMYHOI KOpbl MPUMbIKaeT (osMa. HapykHas
yacTb (hI03Mbl  MpeAcTaBfieHa MepBUYHON  (hioamMoil  (Ha  cpese
pasnunyaeTcs ¢ Tpyaom). BTopuuHas dnosma npeactaBnsieT «Co6ol
MefIKMe TOHKOCTEHHbIEe 3IEMEHTbI, pacnonararoLimnecs y3Kol nefOCKOiA.
KambuanbHasd 30Ha OTAenseT (nosmy OT ApeBecuHbl. ~peBecnHa
COCTOMT W3 TONICTOCTEHHbLIX OJPEBECHEBLUMX K/IETOK MHOFOYIO0/bHOM
topmbl.  TlepBUUHYIO  Kcunemy — 00pasyloT  MEAKue,  CUIbHO
ofpeBecHeBlWNe KneTkM. OHa B Bufe HeGOoMbLIMX flonacTeld BAAeTCs B
cepiueBuHy. Bcsi ocTanbHas [peBecuHa - BTOpWYHas. [peBecuHa
MPOHM3aHa MHOFOUUC/IEHHBIMUA CMOMSHBIMU  XOAaMU, OKPY>KEHHbIMU
NapeHXMMHO 06KNaaKoiA.

Becb MaccuB NPOBOASALLMX TKaHel NepecekatoT cepaLeBUHHbIE NyYN.
MepBUYHbIE MAYT OT CepALEBUHbI 0. da03Mbl. OHM QopMMUpyHOTCS B
nepvog AundepeHuMauMm NepBAUHbLIX NPOBOAAWMX TKaHed u3
npokambous. Kambuii 06pasyeT KOpPOTKME BTOPUYHBIE NyYM.

B ueHTpe cTebns pacnojaraeTcs napeHxumMa cepiueBuHbl. Ee men-
KVe HapyXXHble KNETKMN C YTONLLEHHbIMY CTEHKaMM 06pa3ytoT Tak Hasbl-
BaeMy0 nepumesynnspHyto 30Hy.

MHoroneTHuiA . ‘cTebenb  OTAMYAETCH  MOLUHBIM  pas3BUTUEM
[peBeCUHbI, B KOTOPOA XOpOLUO pasfMyalTcs TOAMYHbIE  KOMbLa
npupocta. Wx( HapyxxHas 30Ha (MO34HAS [ApeBecrHa) OT/MYaeTcs
CKaTbIMW B pagnanbHOM HanpaB/ieHUn 3ieMeHTaMu, 60see TONCTOCTEH-
HbIMMW, YeM. BNieMeHTbl paHHel ApeBecuHbl. [s MHOrofeTHero cTe6ns
XapakKTepHa [0BOJIbHO LUMPOKAs 30Ha BTOPUYHOW (hioambl. [posoauT
BELeCTBa TONbKO Npu/eralwas K kamMbuilo ee 4acTb - MPOBOAALLAS
thnosma. B nepuepnyeckoit yacTu 3TOM TKaHU - B HEMPOBOASLLEN
(hnosme - pagunanbHOe pacrofioKeHe 31eMEHTOB HapyLLEHO.

B MHOroneTHux crebisx [OMr0 COXpaHseTCA MepBMYHas kopa Co
CMOJIIHBIMU XOA4aMU, HO C BO3PAaCTOM HapyXXHas ee YaCTb OTAensieTcs oT
BHYTPEHHEl KneTKaMu nepuaepmbl, 3aieralvlmn B BUAE OTAENbHbIX
AOyr, COEAMHSOWMXCA C Hapy)XHOW nepuaepmoii  ctebna. Tak
thopmupyeTcs KOpKa COCHbI.

Crebenb nMMbl MMEET TUMUYHOE AN [APEBEeCHbIX [ABYAONbHbIX
CTpoeHue. B UeHTpe ero pacnonaraeTca HeOOMbLIOKW  Y4acToK
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TOHKOCTEHHbIX KNEeTOK CepAueBuHbl. [locnefHAs OKpY>KeHa TONCTbIM
CMOEM [peBecuHbl. Ha rpaHule ¢ cepfueBUHON BMAHbLI HebonbLuune
BbICTYMbl Y4aCTKOB NEPBUYHOW KCUEMbI, COCTOSLLEN rnaBHbIM 06pa3om
13 KONbYATbIX U CNpPaibHbIX COCY/0B.

BTopuyHas kcunema (4peBecuHa) npeactaBneHa rofgMyHbIMU KOflb-
uamu. Cocyfbl NETHeM W BEeCeHHel [peBeCUMHbl pa3nnyatoTcs Mo
pasmepy. Takoii TuM [peBecuHbl HasblBAOT PaccesHHO-COCYANUCTHIM.
Kpome TOro, B ApeBecvHEe /fuNbl WMEKTCA Tpaxeupbl, OLHAKO. Ha
nornepeyHoM cpese MX TPYAHO OTAMYUTL OT cocygos. [lo, <Bcemy
rofM4YHOMY KOJbLly €e pacrnofiaraloTCd TOHKOCTEHHble MNapeHXUMHbIE
KNeTKW, 4acTO 3anofiHeHHble cogepXuMbiM.  OcTanbHagd  4acTb
[PEeBECUHbI COCTOUT U3 MHOTOYTO/IbHbIX UK TabNnMTHaATbIX \BONOKOH.

[peBecrHy OKpYy>aeT 30Ha KaMbusl, 3a KOTOPOW /B Bufe Tpaneuui
pacnosniaratoTcs y4acTKu BTOPUYHOW ¢hioambl. K ¢hioame oTHocATes cu-
TOBUAHbIE TPYOKM C KNeTKamu-cnyTHULAMKU U NyBsgHas napeHxuma, ue-
peayloLasnca co CnoaMu  Nly6sHbIX BOJIOKOH. Mexay ydacTkamu
(h10o3Mbl  NeXaT LIWPOKME CEPALEBUHHBIEN “Nyun, CyXalollueca B
[peBecuHe 40 OHOr0 psAfa KNeToK.

3a (hnoamoii cnegyeT NEPULMKIUYECKAS 30Ha, NPeACTaBleHHas w©<
pegylowMMmca Mo Kpyry rpynmaamn  ny6sHbIX BONOKOH (MPOTWB
Yy4acTKOB (h103Mbl) U NapeHXNMbI\ (NPOTUB CEPALLEBUHHbBIX NTyYeid).

BTopnyHaa nosma, cepAueBuHHbIe Nyun (ProsMHas Ta 4vacTb) W
NepULMKINYECKAsA 30Ha COCTABAOT BTOPUYHYIO KOpY.

KHapy>Xy 0T BTOpPUYHOIA KOpbl HayMHaeTCs MepBUYHas Kopa. Ee
BHYTPEHHSAS 30Ha, NPMMbIKAIOLWAs K NepULMKINYECKON, - 3HA0AepMa -
Y UMbl BbIPaXeHa-CAabo M NOYTK He OT/IMYAETCS OT BbILLENeXallein na-
peHXumbl. KHEpPY»XW 0T napeHXMMmbl pacronaraeTcs naacTuHYaTas
KonneHxuma. \FoKpbIT cTebenb Nepuaepmoii, Ha KOTOpOiA 4acTo BUAHBI
OCTaTKu anugepmuca.

FpakTnyeckoe 3aHATHE 7,8

Llenb: MO3HAaKOMUTBLCS C OCHOBHBIMM TWMamy aHaTOMWUYECKOM
CTPYKTYpbI CTE6/S TPABAHUCTBIX PACTEHUIA: HEMYYKOBbLIM, NEPEXOAHBIM,
MyYKOBbIM. PacCMOTPeTb Ha KOHKPETHbIX MpKUMepax, Kakue 37eMeHTb
CTPYKTYpbl 06YCNaBNMBalOT KaXAblii TWN CTPOeHUs cTebns. M3yumTb
aHaTOMWUYECKOE CTPOEHUE CTeONS APEBECHBIX PACTEHWIA.
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Matepunanbl 1 obopygoBaHue:  (DUKCUPOBaHHblE  CTE6MM
KUPKa3oHa 06bIKHOBEHHOTO, KyKYpYy3bl 0O6bIKHOBEHHO, NOACONHEUYHMKA
OfHOMETHero, /ibHa  OO6bIKHOBEHHOro. [1OCTOfHHbIE — npenaparhbl
MOMEepeYHbIX Cpe3oB CTeb/eil KupKasoHa, KyKypy3bl, PXW, JlbHa,
MOLCONHEYHWKA, UMbl U COCHbl. PeakTWBbI: (hIOPOTNOLMH U CoNAHas
KUCNOTa, #0A, pPacTBOPEHHbIA B oauae Kanus, XIOp-UMHK-AOA.
Mwukpockonbl MBP-1, ne3Bua, NWHUET, MpenapoBasibHble Wb,
CKNSIHKW C BOLOW, MpeAMeTHbIE U MOKPOBHbIE CTeKNa, PUIbTPOBaibHAA
bymMara, MpPakTMKyMbl M0 aHaTOMUK 1 MOPOOrMW pacTeHnid, TabanLbl.

Pabota 1 CTpoeHne CTebnsA KupKasoHa 06bIKHOBEHHOIO
(Aristolochia clematitis L.)

Xog paboTbl

1 MpuroToBMTbL npenapaT: cAenatb norepedHbliA cpe3 CcTe6ns
KMpKa3oHa, 06paboTaTb ero (oporftOUMHOM W COMSHOM KWCNOTORM,
MOMECTUTb B FNINLEPUH Ha NPeAMETHOE CTEK/O0, HAKPbIB MOKPOBHbIM.

2 PaccmoTpeTb npenapaT MPOCTBIM  [fa3oM W NpU  MasioMm
YBENMYEHUN MUKPOCKOMA, CPaBHWUTE:C, M306paXXeHNEM Ha pUCyHKe 7.1.
3apucoBaTb CXemy CTpoeHMsi €Te6ns. O603HauUUTb 4acTu  CcTebns:
MOKPOBHYI0 TKaHb (3MMAepMUC), MePBUYHYIO KOopy (OHa BK/IOYaeT
KOMMIEHXMMY, OCHOBHYIO RApeHXVMMy W 3HAOLEPMY) W LEHTPasbHbIN
UMAMHAP (COCTOMT U3 (CKNEPEHXMMbl WU MNapeHXuMbl, 00pa30BaHHbIX
NePULMKIOM; KCUMEMbhU® (h103MbI, KaMbOWsi, CepALEBUHHbLIX Nyyeid U
cepAueBuHbl).  [as, ‘KMpKa3oHa XapakTepeH MyYKOBbIA TUM CTPOEHUs
cre6na.  Mpu ~60AbLIOM  YBENMYEHUM MMUKPOCKOMA  paccMoTpeTb
CTpPOeHMe COCTaBAAIOLLMX 3NEMEHTOB CTEONS.
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PucyHok 7.1 - TonepeyHblii cpe3 ctedna knpkasoHa (Aristolochia
clematitis): 2 - anugepmunc, 3 - KOAMeHXuma, 4 - OCHOBHas NnapeHxmma,
5- aHpogepma (3-5 nepBuYHas Kopa),-6,* CKepeHxnma, o06pa3oBaHHas
nepuumKioMm, 7 - BTOPUYHblE NO3Ma, 8 - nepBMYHas Kcunema, 9 -
BTOpPMYHaA Kcunema, 10 - kaméuin, 11 - cepAueBUHHbIA Jiyd, 12 -
ceppuesuHa (M3 . A. baTyT0,\J1. M. Epeli, 2002)

Pabota 2 CTpoeHuWe cTebna MOACONHEYHUKA OfHONETHErO
(Helianthus annuus™L.)

Xog pabaThl

1 MpureroBnTL Npenapartbl: chAenaTtb MOMepeYHble Cpesbl CcTeb/s
NnoACONHeYHMKa pa3HOro Bo3pacta, 06paboTaTb (IOPOrIOLYHOM C
CONSAHOA.KNCNOTOM, NOMECTUTb B FNLEPUH.

2\PaccmoTpeTb MOMYYeHHbIe Cpe3bl MPOCTbIM F1a3oM W Npyu Maiom
YBEAUYEHNWN MUKPOCKONA, CPaBHUTL C N300PaXXKEHUAMMN Ha PUCYHKe 7.2.
3apucoBaTb CXeMbl CTPOEHUs CTe6ns. Ha pucyHke OTMETUTb OCHOBHbIE
yacTn cTebns - MOKPOBHYIO TKaHb, MEPBUYHYHD KOPY, LEHTPa/IbHbINA
UMAMHAP W WX cocTaBnsowme. O6paTUTb BHUMAHWE Ha W3MEHEHWe
LEHTPaNbHOIO LUAMHAPA Ha Cpes3ax: pasfMYHyl CTeneHb pasBUTUSA
NPOBOAALMX TKaHel U nydkax; B CTapbiX CTe6NAX MOsABMEHNe
[00aBOYHbLIX ~ MNPOBOAAWMX  TYYKOB 33  CYeT  [AesTe/IbHOCTU
MEXMY4YKOBOr0 KaMbusi U MNOCTENeHHOe CAWUSHWE CTapblX W HOBbLIX
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NPOBOAALLMX NYYKOB (MepPexofHblli TUM CTPoeHus cTe6ns). [Mpu
60MbIOM  YBENMYEHMM  MUKpPOCKONA  pacCMOTPeTb  CTpPOeHue
COCTaBNAKLLMNX 3/1EMEHTOB CTe6NS.

Pabota 3 CtpoeHue cTebs1a nbHa 06bIKHOBEHHOro (Linum
usitatissimum)

Xop paboTbl

1 N3roToBUTL npenapaTt TOHKOro MonepeyHoro cpesa cre6ns NbHa:
HebONbLIYI0 4YacTb CTe6NsA 3axaTb B cepAueBuHe 6y3uHblL.W. | Chenatb
nonepeyHblin cpe3; 06paboTaTb ero Xnop-UMHK-H0L0M.

2 PaccmoTpeTb nmpenapatbl Npy MasioM U 60MbLUGM.YBEIMYEHNN,
CPaBHUTb C N306paXKeHNeM Ha pucyHKe 7.3. O6paTUTE BHUMaHWe Ha To,
YTO ANA NbHa XapakKTepeH HemnyuykoBblA TUM CTPOEHWs: B cTebne Ha
paHHWX 3Tanax MoABASETCA CN/IOLWHON Coi (KaMbusi, 06pasytoLuii
3aTeM CMOLIHON UWAWMHAP ApeBecuHbl W, _Nyba. 3apucoBaTb CXemy
CTpOeHMs cTebns fbHa, 0603HAYMB « HA  PUCYHKE: 3MUAEpMUC,
X/IOPOIMNNOHOCHYIO  MapeHXuMy, 3HA0AepMy, Ny6sHble  BOJSIOKHA,
hoamy, Kambuid, MEPBMYHYIO U BTOPUYHYIO KCUMEMY, CEPALEBUHHbIE
Nyyn, CepaLeBUHY 1 NOMOCTb B LIEHTPE cTebs.
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PucyHoK™ 7:2 - T[lonepeyHble cpe3bl CTe6NS MOLCONHEYHMKA
(Helianthusyannuus), caenaHHble Ha pa3HbIX YPOBHAX: A - Ha ypOBHe
nosBEHWNA npokambus, b - Ha ypoBHe MosiBNeHWs kambus, B - Ha
YpOBHE. nepexofa K HernyykoBOMY CTpPOeHMIO, [ - H a  YypoBHe
chOpMMpOBaHHO CTPYKTYpbl; 1 - npokambuii, 2 - anuaepmuc, 3 -
KONneHxmma, 4- napeHxmma Kopbl, 5 - CMOMSHOM xof4, 6 - 3HAoAepMa
(3-6 - mepBMYHasA Kopa), 7 - CKNepeHxuma, 8- nepBuyHasa nrosma, 9 -
BTOpMYHas (ioama, 10 - nyykoBbIiA Kam6uit, 11 - BTOpUYHAs KCuiema,
12 - nepBuyHasa Kcunema, 13 - MeXnyukoBblid Kamouii, 14 - ny4yok u3
MeXMNy4ykoBoro kaméus, 15 - napeHxuma ceppueBuHbl (7 — 15 —
BUAOM3MEHEHHbIA LeHTpanbHbIA unnuHgp) (u3 . A. baetyTo, JL M.
Epeit, 2002)
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tl
PucyHok 7.3 = FlonepeyHblii pa3pes cTe6ns nbHa: 1- anuaepmuc, 2
- XNIOpO(hMANQHOCHAA napeHxuma, 3 - 3sHpofepma, 4 - NybsHble
BO/IOKHa,. 5 -* hnoama, 6 - Kambwii, 7, 8 - BTOpPWYHAA W MepPBUYHAsA
Kcunema, 9- cepAueBuHHbIA nyd, 10 - cepauesuHa, 11 - nonocts (U3 I
A BastyTo, JI. M. Epei1, 2002)

Pa6oTa 4 CTpoeHue cTebns KyKypysbl (Zea mays L.)

Xog paboThbl

1 WsroToBuTb npenapaT TOHKOrO MOMEpPeYyHOro cpesa CcrTebns
KYKypy3bl, 06paboTaTb (IOPOrAtOLMHOM C CONSHOW  KWCMOTON,
MOMECTUTb B FIULEPUH.

2 PaccmoTpeTb cpe3 NpPOoCTbIM N1a30M UM MpPYW MasioM YBENNYEHUM

MMUKPOCKOMNa, CPaBHUTb C U306paKEHNEM Ha PUCYHKE 7.4 U HapucoBaTb
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CXeMY CTpOeHusi cTebns. OTMETUTb Ha PUCYHKE 3NUAEPMWUC, KOMbLO
MEXaHWYeCKOl TKaHW (NepuumMKn), NPOBOASLLME MYYKWM, OCHOBHYIO
napeHxmmy. Tlpu  GO/bLIOM YBENMYEHUN PAacCMOTPETb M  HasBaTb
OCHOBHble COCTaB/ISIOLLME 3/IEMEHTbI 3aKPbITOr0 MPOBOASALLErO Myyka

KYKYpY3bl.

A 5)

PucyHok 7.4 .YacTb NOREpeYHOro cpesa CTebns Kykypy3bl (Zea
mays): A - KIeTo4YHoe CcTFpoeHue; b - cxema: 1 - asnugepmuc, 2 -
CKnepeHxuma, 3 - nNpoBogsaLle nyyku, 4 - oCHOBHas napeHxuma (13 H.
C. Kncenesa, H. B. LienyxuH, 1969)

Pa6ota 5 CTpoeHue cTebns p>km noceBHoi (Secale cereale L.)

Xop paboThbl

PaccMOTpeTb Mpyv MasioM U GONbLIOM YBEIMYEHUN MUKPOCKONa
CTPOEHKE COMIOMWHBLI PXXM Ha MOCTOAHHOM MpenapaTe, CPaBHUTL C
n306paskeHNeM Ha pucyHke 7.5. 3apucoBaTb CXeMmy CTpoeHus. Ha
PUYICYHKe OTMeTUTb: 3NWUAEPMUC, MEPBUYHYIO KOPY, COCTOALLYHO U3
XOPOPMNIOHOCHON  NapeHXUMbl U CKNEPEHXMMbI,  LeHTPa/IbHbINA
UMAMHAP C NPOBOAAWMUMU My4YKamu, PacrofioKeHHbIMA B OCHOBHOM
napeHxunme, BO3A4YLLHYH MOMOCTb.
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PucyHok 7.5 - Cxema“cTpoeHus ctebna pxu (Secale cereale) B
nornepeyHomMm paspesein™l - anugepMuc, 2 - CKnepeHxuma, 3 -
XNopoduNoHOCHas ) MapeHXxuma, 4 - 3aKpbITblil  KONMaTepanbHbIii
ny4yoK, 5 - OCHOBHasa napeHxuma, 6 - nonoctb (M3 H. C. Kucenesa, H.
B. LenyxuH,”1969)
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3aHaTMe 9 JIncT - 60KOBOW opraH nobera

JInct sBNseTca COCTaBHOM 4acTbto no6era. JIUCT npu pasBUTUK
pacTeT 40 OnpefefieHHOro npegena u MpuobpeTaeT Takme pasmepbl U
(opmy  (06bIMHO  NMIOCKYHD),  KOTOpble  obecrneynBaloT  emy
MaKCUMaJTIbHYH MOBEPXHOCTb (DOTOCUHTE3a U TPaHCMMpPaLun pacTeHus.
JOCTUTHYB OKOHYaTe/IbHON BEefMYMHBI, NNCTbA Y PasHbIX pacTeHuit
(YHKLMOHUPYIOT pas/IMyHOe BPeMS, YTO 3aBUCUT OT FEHETUYECKUX)W
KMMaTUYeCKNX (PaKTOpOB;.

3aknafblBaeTca MCT B BUAe 6OOKOBOro BbICTYMa -\ 0yropka
(npumopams) B OCHOBaHMM ariekca nobera. JIMCTOBLIE OYyropku
3aKNafblBalOTCA Ha anekce B  ONpeAeneHHOM _(Nopsfke, 4TO
obycnaBnmBaeT B [JanbHeillemM XapakTep AMcTopacmonoxeHus. C
MOMEHTa WX 3aKNafKy HauyvHaeTCs BHYTpUMNouyeyHas (asa pasBuTMS
NNCTa, a Moc/e pas3BepTbiBaHUA MOYKM HACTymaeT nouveuvHas ¢asza. B
3TOT nepuof o06LWas NOBEPXHOCTb JIMCTLEB. BO3pacTaeT BO MHOrO
[ECATKOB, COTEH UM AaxXe TbiCAY pa3. [Npuuem y ABYLONbHbIX JICTHA
YBENMYMBAKOTCA 3a CYET MOYTU PaBHOMEPHOr0 NMOBEPXHOCTHOIO POCTa B
pesynbTate WX [AeNeHWs W PacTsHKEHMS B [AAMHY W WKAPWHY
60MbLINHCTBA KNETOK. Y OAHOLOMbHBLIX fIACT pacTeT BCeACTBUE
BCTaBOYHOr0 pPOCTay ero OCHOBaHMS.

B3pocnblii NUCT 06bIYHO, pacyneHeH Ha MIacTUHKY WM YepeLloK
(y3kas cTebneBMAHas s4yacTb MeXAy NNacTMHKOM U y3noM nobera).
Jnctbs, MMeloWwMe (HepeELLOK, Ha3blBAKTCA YepeLlKOBbIMU, €C/u
YepeLLoK He pa3BMBAETCA - JINCT HasblBalOT CMAAUMM. Camas HUXHSA
4yacTb /flIMCTa, COYAEHEHHas CO cTebseM, Ha3bIBAETCS OCHOBaHMWEM
nucta. lMpu AOCHOBaHMM NMCTa 4acTO Pa3BMBAOTCS OAMHAKOBbIE MO
pasmepy W (hopme napHble 6GOKOBblE BbIPOCTbl - MPWUIUCTHUKN. Y
3N1aKOB_. W )30HTMYHLIX OCHOBaHWE /NCTa HepeLKo pas3pacTaeTcs U
npeobpasyeTca B 3aMKHYTYH WM HE3aMKHYTYI0 TPYyOKy, Ha3blBaemyto
NINCTOBbIM BRaranLLem.

MnacTuHKa - rnaBHeliWwas 4yacTb /INCTA, OCYLUECTBAAKOLLANA, Kak
FIpaBWUIO, €ro OCHOBHble (yHKUMM. OHa MpOoHU3aHa KUIKaMU
(cocyancTO-BOMIOKHUCTbIE  MYYKW), KOTOPbIE COCTaBASKT «CKeneT»
nucta (knnkoBaHuMe). OHO MOXET BbiTb OTKPbITbIM U 3aKPbITbIM. B
MepBOM CAy4ae XW/KW, He COeLMHSAACh, OKaHYMBAKOTCA BO3Ne Kpaes
NNCTOBOM MNAaCTUHKW, BC> BTOPOM - OHW MHOFOKPATHO COEgUHSIOTCS
Mexay coboil 1 o6pa3ytoT rycto nepenneTeHHyr ceTb. Mo cnocoby
nepensieTeHUs pasMualoT cregylolime TUMbl XKUIKOBaHUA JIACTLEB:
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anxoTommyeckoe (y NanopoTHMKOB), AyroBugHoe (y  MHOMmMX
NIOTWMKOBBIX, MOLOPOXHWKOB), MapasinenbHoe (y OCOK, fUNelHbIX,
3M1aKOB), nMepuctoe, Nanbyatoe. OCOBGEHHOCTN BEPXYLUKM, Kpas,
OCHOBaHuA NNCTOBOA NNaCTUHKM ABNAKOTCA BaXKHbIMU
OMarHOCTUYECKMMI NPU3HaKaMy PacTeHUIA.

MpUANCTHMKL B npolecce (OPMMUPOBAHMS fMCTa paspacTarTcs
paHbLUe MAaCTVHKM U UFpaloT 3aliMTHYK pofb. [locne pa3BepTbiBaHUA
MOYeK OHM 4acTO OMafarT WM MOACHIXAKT, HO U3peAKa AOCTUTAIOT
KPYMHbIX pasMepoB M  (DYHKLMOHUPYHT KakK (hOTOCUHTEe3npYyfoLLme
OpraHbl. Y pacTeHWid cemelicTBa rpeymnLLIHbIX NPUANCTHUKK epacTaloTcs
1 06pasytoT TaK Ha3blBaeMblii pacTpyo.

Pa3nnuyaloT MpPOCTble U CNOXHbIE NUCTbA. epBbie “€BONCTBEHHBI
MOYTW BCEM TPAaBAHUCTbIM PACTEHUAM W BGO/bLIMHCTBY AEpeBbEB U
KyCTapHUKOB. OHW WMeKT OAHY /fIUCTOBYHO MNNACTUHKY. CroXHble
NNCTbSA 006bIYHO cocTonT 3 HECKOAbKNX NINCTOYKOB,
pacnonaralowumncs Ha obLiem depellke (paxuce). OnagaeT CMOXKHbIN
AncET no vactam. Knaccugukauus CNoXHbLIX VINCTbEB OCHOBbLIBAETCA Ha
TUMax PacrosioXXeHUA IMCTOUKOB.

dopma NnMcTa ABNAETCA XapaKTePHbIM NpM3HakoMm Buga. OfHaKo Ha
OfHOM pacTeHUM 1 gaxe nobere ANCTbSA Moi'yr 6bITb OYEHb PasHbIMMU.
PasznuuatoT Tpu hopMaumn INETbeB: HN30BbIE (0ObIYHO B BMAE YeELLY
C Hefopa3BMTOl MNACTUHKONM), cpeAuHHble (Hanbonee pasBUTbI) K
BEPXOBbIE, WM BepxylleYHble (HeAOPa3BUTbI; MPULBETHUKU - B
o6nactu coupetns). BI\CBOIO ouepefb CPELUHHbIE NINCTbA TakXke MOryT
pasnuuyatbCs B [MApedenax ofgHoro nob6era (reteponans), 4To
06YCNOBMEHO BE3PACTHLIMW W3MEHEHUAMU WAN PasHbIMU YCMOBUAMU
pasBuTMs K- cylliecTBOBaHWSA. Hepeako /fMCTbs  BWAOWM3MEHSHOTCS
(NpeBpaLarRTCa B YCUKM, KOMIKOUKK, 3anacatoliue Yewynm v T. n.) um
pefyLupyoTCs.

MUKPOCKOMNYECKOe CTPOEHUE JINCTbEB PasHbIX PacTeHWU OueHb
pasHoobpasHO B feTaldAX, HO CXOAHO MO OOLWEeA CTPYKType.
OCO6eHHOCTU ero y TUMUYHOTO JfINCTa MNOAYMHEHbLI BbINOHAEMON
(YHKLMN - OCYLLeCTBNEHUIO POTOCUHTE3a. [103TOMY UMEHHO B NNCTE
XNopouanoHocHas napeHxuma (me3otnnn) [oCTUrna BbICOKOW
cTeneHn anddepeHumnaymm.

Heobxognmasn ana (oTOCUHTE3a BOAa MOCTYMaeT Mo MPOBOAALLMM
TKaHAM Kcunembl. o (h103Me OCYLLeCTBASETCA OTTOK MPOAYKTOB
accumuaauumn 13 nucta. MposogalLmMe nyykn: NPOHU3LIBAKOT IMCTOBYHO
NNaCcTUHKY BO BCEX HanpasfieHWsX (KWUAKoBaHWe nncta). dnosma B HUX
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obpalleHa K MOP(OMOrMYecKn HUDKHEW CTOPOHe MNaCTUHKW fIUCTa,
Kcunema - K BepxHei. poBofdwime My4Yykun AUCTbEB, Kak MpPaBusio,
OblBalOT 3aKPbITbIE; KAMOUIA hopMMPYeTCS TONbKO B Hanbonee KpymnHbIX
NPOBOJALMX NyYKax JIMCTbEB BEYHO3ENEHbIX pacTeHuiA. Yepeluok
NNCTa UrpaeT ponb MOCPefHMKa B MepeMeLLeHM BELLECTB B INCT U 13
Hero. Kpome TOro, OH BbIHOCWUT JINCTOBYH) MNACTUHKY B YCNOBMS
ONTUMaNbHOMO OCBELLEHNS.

a3006MeH C BHeLLHe cpeaoi! ocyllecTBASETCA 4epe3 yCTbula,
pacrnofiokKeHHble B 3MMAEPMUCE, MOKPLITOM  XOPOLO  PasBMTON
KYTUKYOIA.

Ha dopme © aHaTOMWMYECKON CTPYKType JINCTBEB CUILHO
CKa3bIBaeTCs BNUAHUE cBeTa. Jlaxe y OAHOM0 pacTeHWs,. Hanpumep, Ha
O4HOM KYCTE CMPEHM, XaCMUHA, CMOPOLMUHbI, Y IMCTHER, BbIPOCLUMX Ha
CBeTy (CBETOBble MNCTbA), CTO/GYATBIA Me30(huaN, MOXET bObiTh 60/ee
pasBuT, YeM y TeHeBbIX IMCTbEB. [pu HepocTaTKe cBeTa hopMumpyeTcs
pbIX/bI Me30(huan (C MHOFOUYMCNEHHBLIMIA | MEXKNETHUKaMK), cnabo
pasBuBaeTCA  MpOBOAAWAs  TKaHb, KiAeTKM 3anugepmuca 6Gonee
TOHKOCTEHHBbIE.

MpakTnyeckoe 3aHATHE 9

Llenb: m3yuntb MopdOoNornyeckoe M aHaTOMUYECKOE CTPOEHMWe
mcTa

Martepnanbl <u ‘06opyaoBaHue: repbapHble 06pasybl NaHgblwa
Maiickoro, MapbsiHHMKa [y6paBHOro, CTPENoANCTa OBObIKHOBEHHOTO,
NNCTbEB /NI, TPAAECKaHUMW, repaHun, A6M0HU, SAUYMEHS, LUMMOBHMKA,
TemMaTuyeckune repbapum «JIUCT»; NOCTOSHHbIE MUKpONpenapathl Mcta
KaMenmm, -/ COCHbl,  KYyBLUMHKW, CUPEHU; (UKCUPOBAHHbIE IMCTbA
KYKYPY3bl; MUKPOCKONMbI, NUHLETHI, N€3BUSA, MPenapupoBasibHbIe UMb,
npejmMeTHble 1M MOKPOBHbIE CTEKNa, Yalleyku C BOLOW W MMMETKON,
(hnnbTpoBasibHaA Bymara.

Pa6ota 1 Mopdonornyeckue yactn nucrta

Xopg paboThbl

1 PaccmoTpeTb Ha repbapHbix 06pasuax M 3apucoBaTb NPOCTON
YEPELLKOBbIA JINCT TepaHn WM  S6NOHW, MPOCTOA  CMAAYMIA  nMCT
TPafeCKaHLyK, CNOXHBIW NCT LUMMOBHUKA, BRaraMLLHbIA ACT AUMEHS.



2 OTMeTWTb YacTW /ACTa: JINCTOBYKD MNAaCTUHKY, YepeLuok,
MPUANCTHUKW, Barasuile N1CTa, YLLKK, A3bI4OK (PUCYHOK 9.1).

1 1
PucyHok 9.1 - Tunbl AucCTeeB: | - NpocToil cuasunii  nncT
TpageckaHumm; 1l - NpoCToi MepelLKoBbIil AUCT repanu; Il - ancT pxu ¢
He3aMKHYTbIM  Bnaranuwem, . IV - JucT KocTpeua C  3aMKHYTbIM

Bnaranvilem: a- Bnaranuue, 6 - ctebenb, B - y3en; V - CNOXHbI INCT
LUMMNOBHMKA: 1 -- cTebenb, 2 - NPUANUCTHUKKM, 3 - paxuc, 4 - NMCTOBas
nnactnHka (M3 B F."XpxaHoBckuii, C. &. MNMoHomapeHko, 1979; I'. A
ElastyTo, JI. M, Epeit, 2002)

Pabota. 2'‘OnucaHne NUCTbeB

Xog/paboTbl

1 PaccmoTpeTb Ha TemaTU4yeCcKoM repbapHOM matepuane MpocTble
CNOXHble NMCTbA. O6paTUTL BHUMaHWE Ha (hOpMy /IMCTbLEB, hOpMy Kpas,
OCHOBaHMS N BEPXYLUKN JIMCTOBOW MNNACTUHKWU, >XUKOBAHWE fIUCTLEB,
CNocobbl MPUKpPenaeHns nucta K ctebno, gpopmMbl NPOCTLIX /IMCTLEB C
pacufieHeHHO INCTOBOIN MAACTUHKOM, TUMbI CAOXHbIX INCTHEB.

2 BbINONHWUTL MOPGONOrnyeckoe onmcaHne MpPoOCTOro U COXKHOMO
NUCTbEB [ABYX  Pas/IMUHbIX pacTeHWi Mo Cxeme, MNPEL/IOXKEHHON B
Tabnuue 1



Tabnmuya 1- OnucaHWe NUCTbEB

Mpu3Haku/pacTeHns
Hannuve, oTcyTCTBME U 0YepTaHue
MPUINCTHUKOB
CpacTaHue npuancTHMKOB C
YepeLLKoM 1 Mexay coboi

Twvn NpUKpPenaeHns nucTa K cTe6/to

dopma MCTOBOI NNACTUHKN ANS
LeNIbHbIX MCTbEB UM CTEMEHb
pacyneHeHns NNacTUHKW ans
pacyneHeHHbIX 1CTbEB
XapaKTep OCHOBaHWS IMCTOBOIA
MNACTUHKM
XapaKkTtep BepXyLUKN NMCTOBOM
MNacTUHKK

XapakTep Kpasi TMCTOBO NNaCTUHKM

Twn XWUnkoBaHUs NUcTa
Twvn cnoXxHoro nucTta

PaboTta 3 Kateropum cTbeB

Xof paboTbl

1 PaccMOTpeTb. |pa3finyHble KaTeropmm JfUCTbeB Ha nNpumepe
naHgblwa (pucynok 9.3): HWM30Bble, CpefiuHHble W BepXyLUeyHble.
OO6paTUTb BHMMaHVE Ha CTPOEHWE JSINCTLEB Pa3INYHbLIX KaTeropuin B
CBA3Y C BbIMOHAEMbIMU UMW PYHKLUAMN.

2 OTMETUTL Ha PUCYHKE TPW KaTeropun IMCTbEB fIaHAbILLA.

PaboTa 4 PasHONMCTMOCTb (rerepodmanms)

Xog paboTbl
1 PaccMoTpeTb NNCTbA By3nHbI KpacHol (pucyHoK 9.4). O6paTuTb
BHUMaHWe Ha pas/IMyHyr0 (JOpMYy SINCTLEB B MpeAenax 04HOro pacTeHus.

2 T[lpuBecTu nNpuMepbl PacTeHWil, [ KOTOPbIX XapaKTepHa
Pa3HOMUCTHOCTb.
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PucyHok 9.3 - Karteropum nuCTbeB Yy NaHfbllla MaicKoro
(Convallaria majalis): 1- Hu30Bble; 2 - cpeAuHHbBIE; 3 - BepXyLUeYHble
(n3 T. A. BaBTyTo0, JL M. Epeii, 2002)

PucyHok 94 -~Tetepothunus y 6y3nHbl

Pabora b CTpoeHMe NncTa ABYAO/bHBIX pacTeHU (Ha npumMepe
kameanu/(Camelliajaponica L.))

Xog paboTbl

1 Ha roTtoBom npenapate npu MaioM YyBelMYeHUM MUKpocKona
onpefennTb XapakTep PacrnofiokeHus TKaHeil nucta, npu 60MbLLIOM -
N3y4nTb OCOBEHHOCTU UX CTPOEHMS.

2 3apucoBaTb CXeMaTUYHO JINCT, fEeTaNbHO - MO HECKONbKO KIIETOK
KaXXAoi rkaHu (pucyHok 9.5). O6paTuTb BHMMaHWE Ha PacnonoXeHue
yCTbUL, BO/IOKOH, NPOBOAALLMX TKaHER, BEMUMHY MEXK/IETHUKOB B
cnosix mesogunna. Caenarb COOTBET CTBYHOLLME 0603HAUYEHNS.



PucyHok 9.5 - MonepeyHblii paspe3 nucTa Kamenun: 1 - BepxHWUiA
anugepmuc; 2 - cronbuyartblii mesogunn; 3 - ryéyatbiii Mesopunn; 4 -
KNeTKa ¢ Apy3oit; 5- cknepenga; 6 - NPOBOAALLMIA MYYOK; 7 - HUDKHWUIA
anuaepMmuc; 8 - yeTbMuHbIA annapat (g B. . XpxaHosckuii, C. &.
MoHomapeHko, 1979)

Pa6ota 6 JIuct KyBWMHKW unctobenoin (Nymphaea Candida
Presl.)

Xog paboTbl

1 PaccmoTpeTb, NpenapaT nonepeyHoro cpesa Aucta npu Majiom u
60/1bLLIOM YBENNYEHUN MUKPOCKONA.

2 O6paTnTh BHUMaHMe Ha POpMy KNeTOK anugepmuca, CTon64aToro
n ryéuaroro, mesounia, 60nblIME  BO3AYXOHOCHbIE  MOMOCTH,
naMobNacTel,” Ha PacrnosiodXeHue YCTbUL, U CTENeHb pas3BuMTUA
NPOBOAALNX 3nemMeHTOB. Chenarb COOTBETCTBYHOLME 0603HAYEHUS Ha
pueyHke 9.6.

Pa6oTa 7 JInct cocHbl 06bIKHOBeHHOM (Pinus sylvestris L,))

Xop paboTbl

1 Ha nocTosiHHbIX npenapaTax MOMepeyHbIX CPe3oB 06bEKTOB [
NINCTLEB  XBOWHBbIX  XapakTepHa KeepomopthHas  CTPyKTypa, 4To
06YCNOBNEHO NPEX/e BCEro peskumm KonebaHmamm TeMnepaTyp B TedeHue
rofa v HefoCTaTOYHbIM NOCTYI/IEHMEM B PACTEHWE BOAbI B 3MMHEE BPEMS.



JINCT y XBOWMHbIX OTAMYAeTCS 0co60in POpPMOiA - UrMoBMAHOM, Gnarogaps
UeMy Y HUX YMEHbLUAeTCA MoWafb WCNapstoLleid  MNOBEPXHOCTU.
PaccMOTpeTb Cpe3 XBOWHKM (MOCTOSHHLIA NperapaTt) Mpu Maaom U
60/1bLLOM YBENMHYEHUM MUKPOCKOMA
2 Mpy ManoM yBeMYEHUM MUKPOCKOMA PacCMOTPETb U 3apucoBaTb

CTPOeHMe NNCTa, 06paTMB BHMMaHWe Ha (OpMy XBOW B MOMEpPeyHOM
CEYEHMW, Ha PacrofnoXeHue YCTbUL, CMOASHBLIX XOLOB, MPOBOAALLMX
My4yKOB, Ha CTeMeHb pPasBUTUS W B3aXMOPACTIONOXEHUA TUNOLEPMbI,
cKnagyaToro me3ousna, TpaHCMY3NOHHOM TKaHW (PUCYHOK 9.7).

PucyHok 9.6 -{ IlonepeuHblii cpe3 nucTa KyBwmHKM: (Nymphaea
Candida): 1 - BEpxHWIA anugepmunc; 2 - ycTbMua; 3 - KyTUKyna; 4 -
cTon6yaTblin Me3ounn; 5- mgnobnactbl; 6 - ry6uyaTbiii Mesodmnn; 7 -
BO34YXOHOEHas * MONOCTb; 8 - HWKHWIA anugepmuc; 9 - nNpPo6KOBble
KneTku; 10 -“npoBogawuii nyyok; 11 - obknagKa NpoBOAALLEro nyyka (13
. A.BaBtyTo, JI. M. Epeit, 2002)
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A b

PucyHok 9.7 - CTpoeHue nncTa COGHbLB MomnepevyHom paspese: A -
feTanbHoe CTpoeHue; 1 - anuaepmue; 2~ ycTbuua; 3 - 3amblKatoLas
KNeTKa; 4 - OKONOYCTbUYHAA KNeTka; 5 - nofycTbuyHas nonfoctb; 6 -
runogepma; 7 - cMOoNsHOM Xof; 8+ KNeTKN anuTenus; 9 - CKnepeHxrnma;
10 - cknaguaTbli mesodwmany. 11 - sHgogepma; 12 - K/ETKM
TPaHC(Y3MOHHON MapeHxumbl; 13 - KNETKN TpaHCgy3NOHHOWA
Tpaxeuabl, 14 - 4qppo; /5, - “xnoponnacta. b - cxematuyHoe; 1-
anugepmMuc; 2 - YCTbWUYHBINA annapat; 3 - runogepma; 4 - cknagyaras
napeHxuma; 5 - CMOMSIHOW xof; 6 - 3HfodepMa; 7 - Kcwunema; 8 -
(hnoama; 9 - cknepeHxima; 10 - TpaHcy3nMoHHas napeHxuma (M3 I A.
baeTyTO, /1. M. Epeit, 2002)
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3aHATre 10 O6LLMe 3aKOHOMEPHOCTM CTPOEHUS BereTaTUBHbIX
opraHoB pacTeHui

YcuneHne y nobera QyHKLUMN BEreTaTMBHOIO PasMHOXEHUS 1 pac-
CeneHMsi, a TaKXke 3anacatolein  (QyHKUUWM, NepeHeceHUe UM
HebnaronpusaTHbLIX MEPWOAOB rofa U BO3feicTBMe Apyrux (hakTOpoB
MOFyT NPMBECTU K W3MEHEHWIO ero qopmbl. [pyu 3TOM OCHOBHas
(hyHKUMSA nobera - oCyLlecTBleHNe (hOTOCUHTE3A - /MO0 COXpaHseTes,
Nn60 yTpaumBaeTcs YaCTUYHO MU MOIHOCTHHO.

f1BNeHne BULOWM3MEHEHUS OCHOBHbIX OPraHOB PacTeHWi, 0QYC/oB-
NeHHOE CMEHOW  BbIMOMHAEMbIX UMW YHKUWA  UAK™) YCnoBui
(hYHKLMOHMPOBaHWS, Ha3blBaeTCa MeTamMop(O30oMm.

WCTUHHBIA MeTaMopgo3 - MpeBpaLleHve: 04HOro Qprana B ApYrol
CO CMeHOi (opMbl M (PYHKUMIA - MPOMCXOAMT, ¥ MHOTONETHUX
TPaBAHUCTLIX PACTEHUA. Y HUX HaA3eMHbId- Mober, MoCTeneHHO
0TMUpas, NpeBpaLlaeTcs B KOPHEBULLE, NTYKOBULY;" KIyOHeNyKoBULY' Ha
BpeMsi He61aronpuaTHOro nepuoja.

B 6onblIMHCTBe cnyyaeB MeTamopho3y, MOABePratoTca He B3pOC/ble
OpraHbl, a UX 3a4aTku, Hanpumep, YacTUNO6eroB 1 NMCTLEB NpeBpaLlia-
IOTCS B YCUKM, KOMTHOUKM.

B 3BONIOLMOHHON MOPGONOTrMIABLIAENAOT FOMOSIOFMYHbIE U aHa/0-
TMYHbIE OpraHbl.

K nepBbiM OTHOCAT{ OpraHbl OAMHAKOBOTO MPOUCXOXAEHNS,
passuBarolnecs M3 7 [@4HOTMMNHBLIX  3a4aTKoB.  [[OMONOrMYHOCTb
HEKOTOPbIX OpraHoB_|HE' BbI3bIBAET COMHEHWA. Hanpumep, 3eneHble
nncTba gy6a, 6Gepesbl, MOAOPOXHMKA, KpamnuBbl W MHOFUX APYTUX
pacTeHuii roMosIorNyHsbl.

B gpyrux“oke cny4yasix romosorMyHoCTb OPraHoOB He BblpaXKeHa
CTO/Ib YETKO| N YCTAHOBUTb WUCTUHY MOXHO NWLb NpU Yray6aeHHOM
aHa/IM3e~oHTOreHesa pacTeHuidi. K npumepy, Gypble MOYeYHble Yellyw,
YCUKIN\FOPOXa, KOMOYKM 6apbapuca, YeLyWKn .Jiyka, IMCT - NIOBUNIA
afapat poCsHKW - BCe 3TO T[OMOJIOTMYHbIE OpraHbl JIMCTOBOMO
MPOUCXOXKAEHMS.

Hauano kny6HIO KapTodens, KOPHeBWLLY Nbipes Aaan TUMUYHbIE
06MCTBEHHble No6ern B pesynbTaTe WX MeTamopdosa (peskoro,
HacneiCTBEHHO 3aKpenieHHOoro BUAOU3MEHEHUSR), " nx
rOMOMIOrMYHOCTL MOGEry MOXHO [0Ka3aTb MPW U3YYeHWW pasBuUTUS U
CTPOEHMSA 3TUX OpraHoB.



OpraHbl UK WX YacTW C pPa3NNYHOM MOPGONOrMYeCKol NPMPOON
(3BOMOLMOHHOE  MPOUCXOXAEHWE OT Pas/IMUHbIX  CTPYKTYp), HO
BbIMOMHAKOLME CXOAHbIE (PYHKUMM U UMEKOLWME CXOLHOE BHELUHee
CTPOeHMe, Ha3blBalOT aHaNIOMMYHbIMU. Hampumep, LWLl U KOMKOUKM,
BbINOMHAOWME  3aNUTHYIO  (DYHKUUIO, MOTYT ObiTb  Pa3INyHON
mMopdgonormyeckoin npupogbl. Y 6apbapuca U KakKTyca KOOYKU
NpeLCTaBNSOT OO0/ BUAOM3MEHEHHbIE NINCTLSA, Y CAUBLI - OOKOBOI
nober; y LIWNOBHUKA W KPbDKOBHWMKA LUUMbI SBASIOTCA BbIPOCTAMM
Hapy>XHbIX TKaHel CTebns:, a y 6enoil NOXHOM akauuu, AypPHUILHNKA
06bIKHOBEHHOI0 - NPUIUCTHUKaMU [1pYMepOM aHaorMYHbIX, QpraHoB
MOFYT TakXe CMY>XUTb COLBETUA — KOP3MHKU MOACOMHEYHUKa - W
OTZENbHbINA LBETOK A610HWN UK KOMOKONbUYNKA.

YacTo KOpHU BbIMOMHAT 0CO6ble, He CBOMCTBEHHBIEWIM (DYHKLMN,
B CBA3M C YeM MeHsIeTCs WX CTpoeHue. B 3TOM cnyuae rosopsT o
MeTaMop(po3e  KOpHei  (Pe3KOM  Hac/lefCTBEHHO  3aKpersieHHOM
BUOW3MEHEHNN OpraHa, BbI3BAHHOM CMEHOW\ QyHKLMKN.) Ecnn e
KOPHU M3MEHSIOTCA HE3HAYMTeNbHO M UXsMopdonornyeckas npupoga
NErKo ycTaHaBNMBaeTCH, TO MMeeT MeCTO UX.CNeH NaTU3aHMUH.

Ib Hambonee pacnpocTpaHeHHbIX “BWJON3MEHEHMIA KOPHE cneayeT
OTMETWUTb XOLY/bHble KOPT Y [AePEBbEB U KyCTapHUKOB MaHTPOBbIX
3apoc/iei, npon3pacTaroLmx no-6eperam TPONMYECKUX MOPEN.

Y HeKOTOpbIX MaHTPOBLIX AEPEBLEB, a TAKXKE Y [epeBbEB, PACTYLLNX
B TPOMMKax Ha 60M10TUCTOA MO4YBe, 06pa3ytoTCca AblXaTe/lbHble KOPHM.
OHU HanpaBfeHbl BEPTMKANbHO BBEPX, Y HMX XOPOLIO pa3sBuTa
napeHxnma,

Y paga  aMn@UTHbIX  TPOMUUECKUMX  OpXMAeid  pas3BuBatoTCA
BO34YLUHbIE KOPHW;"CNOCO6HbIE YNaBAMBaTh aTMOCHEPHYIO BAary.

N3BECTHbI CTON6OBUAHbIE KOpPHW - KOPHW-NOANOPKY,
NoALePKUBAIOLLME KPOHY [epeBa, Hanpumep, Y WHAMACKOrO (ukyca-
6aHbAHA;_KOPHU MNPULENKK, MOMOraloLime pacTeHNO MPUKPENSTLCs: K
onopes(y nnowa); 3eneHble (POTOCUHTE3NPYHOLLME KOPHU (Y BOAAHOIO
opexa) U T. A

[nsa MHOrMX pacTeHWil XapaKTepHbl 3anacatolime KOpHU, B KOTOPbIX
HaKanaMBarTCA MUTaTe/lbHble BellecTBa (Kpaxmas, WHY/WH, caxapa), B
pesynbTaTe Yero OHW MpeBpallatoTCs B KOPHENIoAbl. 3TOT npouecc
MOXET OCYLIEeCTBAATLCA MpU  Y4YaCTUWM T[1aBHOTO KOPHA, 3nu- U
rMHOKOTMAA. Tak, y CaxapHO CBEK/bl KOPHeniog (opmupyetcs u3
rNaBHOr0 KOPHS, Y KOPMOBOW CBEK/bl U MOPKOBM - U3 KOPHS U



TMNOKOTUNSA. Yy CTOMIOBOM CBEK/bI, perbl, peanca - B OCHOBHOM U3
rMNoOKOTUNA.

B 3aBMCMMOCTM OT pacnonoXeHUs paspacTaloLleiics napeHXUMbI
pasnuyaloT TpU TUMa KOPHEMOAOB: KOPHEMIodbl, B  KOTOPbIX
3anacarolias napeHxuMa J/0Kanu3yeTcsd BO BTOPUYHOW Kcuneme (y
pedbKw, penbl, pefuca); KOPHENAoAbl, 3amacalolas napeHxuma
KOTOpbIX pacnonaraeTca BO BTOPMYHON nosme (Y METPYLLKK,
MOPKOBW), M KOpHENNoAbl  C  3anacatolein  napeHXUMo,
06pa3oBaBLUeics BCNeACTBUE [eATelbHOCTM HECKO/bKMX [006aBaYHbIX
KonewL, Kambus, chopMMpOBaHHbIX MePULMKNOM (Y CBEK/IbL): ‘Kamowii,
Hapsgy CO BTOPWMYHLIMU MPOBOAALMMMU  MyyKamu, ~0b6pasyeT u
3anacaroLyo TpEHXUMY.

KOpHM Bbl :lUIMX PacTeHWid MOryT BC;rymaTtb B GUMOMOTUYECKME
B3aMMOOTHoWwewsa ¢ GakTepusamm  w rpubamin,  HasblBaeMoe
COOTBETCTBEHHC 6AKTEPMOPU30M U MUKOPU3OA.

MpakTunyeckoe 3aHATME 10

Llenb: m3yuntb BMOOM3MEHEHWUS ROGera 1 ero yacteid, BbIACHWUTb
MPUYMHBI  MX  BO3HUKHOBEHMA;\| M3YyUMTb  MOP(OMOrMYecKkoe 1
aHaTOMWYeCKOe CTpPOEHMe KOPHEMNIO040B, OCOGEHHOCTW BHELUHEro
CTPOEHMS KOPHEBbLIX LUMLLEK Y MHOrONETHUX TPaBAHUCTbIX PacTeHwWi,
KNyBeHbKN Ha KOPHAX 6060BbIX pacTeHWA, MUKOPU3Y Y PacTeHMWIA.

MaTepuanbl /W “obopynoBaHMe: (UKCUPOBaHHbIE KOPHEBULLA
Mbipest  MOM3YYETD,> KyMeHbl fIeKapCTBEHHOW, JlyKa OropofHOro,
TemMaTnyecKuii\ repbapuii  «MeTamopdo3bl NOGEroB»; KOPHEMMoAbI
MOPKOBM _ OObIKHOBEHHOW, pefbKM MOCEBHOW, KOPHEBbIE CUCTEMbI
pacTeHWid, U3 cemelicTBa 6060Bble, MWKPOCKOMbI, MUHLETHI, Ne3BMS,
npenapupoBan! Hble Wrbl, NPegMeTHbIE M NOKPOBHbIE CTEKNA, Yalleyku
C.BOLOI 1 Nune TKOR, hunbTpoBanbHas bymMara.

Pa6ota 1 MeTtamopo3 Nog3emMHbIX noberos

Xog paboTbl

1 PaccmoTpeTb 1 0603Ha4YMTb Ha pUCYHKE 9.1 y3Mbl, MEXA0Y3nus,
pefAyunmpoBaHHee JNNCTbA, MPUAATOYHbIE KOPHW, BEPXYLUEYHYHO W

nasyLUHY MOYKMU.

39



2 PaccMOTpeTb M 3apucoBaTb KOPHEBULLE KyMeHbl /IeKapCTBEHHOM
(Polygonatum officinale L.). OTMeTUTb BEPXYLLUEYHYIO NOYKY, pybLbl OT
no6eros NPOLUAbIX NeT, NPU4aToOYHble KOHU (pucyHoK 10.1).

3 PaccMoTpeTb ¥ 3apucoBaTh BHELLIHWIA BUA U BHYTPEHHEE CTPOeHME
(Ha NpofoNbLHOM paspese) NyKoBUUbLI rMaumMHTa. OTMETUTb CTebneByto
YyacTb - [OHLe, BUAOU3IMEHEHHbIE JINCTbS - JIYKOBUYHbIE YeLlyu
(MOKPOBHbIE CyXWe W BHYTPEHHWE COYHbIE) W BEPXYLUEYHYK WU
nasyLwHble NoYKn (pucyHok 10.2).

4 PaccmoTpeTb M 3apucoBaTb KNybeHb KapTodens . (Solanum
tuberosum L.). OTMeTUTb BepXYLUEUYHYIO M Na3yllHble MoMKu (Tnasku),
NX cnunpanbHoe pacnofioXeHne Ha KnyoHe (pucyHok 10.3):

PucyHok™ 101 - KopHeBuwa: A - 3nureoreHHble KOPHEBULUA
3eMNSHMKWU flecHoli (Fragaria vesca), KOpHM BTArMBAKOT NepBOHaYaibHO
OPTOTPORHLINA nober B NoyBy; b - 3anureoreHHoe KOPHEBMLLE KOMbITHS
esponelickoro (Asarum europaeuT), nober MoneraeT W 3acbinaercs
omagoM; B - yKOpPOYEHHOE KOPHEBMLLE KyMeHbl MHOrOLBETKOBOM
(Polygonatum multiflorum); I - ranoreoreHHoe KOpHeBWLLE BOPOHLENO
rnasa vetbipexnmcTHoro (Paris quadrifolia) 1- KopeHb; 2 - KOpHeBWLLEe
(13 A.K. TuMOHUHY, 2007 ¢ U3MEHEHUAMM)
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PucyHok 10.2 - JlykoBumua ruaumHta BOCTOYMHOrQ (Hyacinthus
orientalis): 1- npugaToyHble KOPHU; 2 - NUCTbSA; 3 --CTebens (no AK.
TUMOHMHY, 2007 C M3MEHEHUAMN)

PucyHok 10.3 - KnybHu kapTogens (Solatium tuberosum): 1 -
Kny6eHb; 2 - ¢TtonoH (No A.K. TuMoHKHY, 2007 C N3MEHEHUSMMW)

Pa6oTa 2 MeTamopo3 Haa3eMHbIX No6eros

Xog paboTbl
1 PaccmoTpeTb U 3apucoBatb (pucyHok 10.4):
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- KOMouKKM 6osipbiliHmKa (Crataegus sanguinea Pall.) no6erosoro
MPOUCXOXAEHUA. YKasaTb MOMOXKEHWNE KOMHOUYKN OTHOCWUTENbHO fMcTa
WU NNCTOBOIO PybLa U HaIMumne Ha KOUKe PYAMMEHTOB MOYeK

- KONWYKM akaumm 6Genoii  (Robinia pseudoacacia L. -
BUAOU3MEHEHHbIE  NPUANCTHUKN. OTMETUTb MOMOXEHME  KOJYeK
OTHOCUTENBbHO fIMCTa (MK IMCTOBOrO pyoLa).

- Konmouku 6apbapuca (Berberis vulgaris LJ - BWAOW3MEHEHHbIE
NACTbA YANMHEHHbIX noberoB. OTMETUTb HanuuMe B Nasyxe KOMOYEK
YKOPOYEHHbIX MOGEroB, NMCTbA KOTOPbIX Pa3BMBAlOTCS HOPMaNkHO, He
BUAOV3MEHSAC.

- YCMKM NOGEroBoro MnpouCXoXaeHus BuHorpaga (Vitis vinifera).
OTMeTUTb CTeneHb pa3BeTBIeHHOe ™ ycuKa.

- ycukn ropoxa (Pisum sativum) - meTamopo3 YacTu SIMCTOYKOB
CNOXHOrO0 IncTa.

- tmnnoknagiun mnramybl (Ruskus ponticus). =, meTamopdo3 cTebns.
OTMeTUTL  NMCTOOOpasHble  cTebnn, pasBuBalollMecs U3 nasyx
yellyeBUHbIX JINCTLEB.

PucyHok 10.4 - MeTamopo3 Haf3eMHbIX Mo6eros: A - kontoukm (1
- 6osApblwHMKa BoOcTo4HOro (Crataegus sanguinea), 2 - po6uHMK
noxkHoakaumm (Robinia pseudoacacia), 3 - 6apb6apnca 06bIKHOBEHHOIO
(Berberis wulgaris)-, b - ycukn BuHorpaga (Vitis vinifera)-, B - ycuku
ropoxa (Pisum sativum)-, I - dhiuunknagunin urnmnusl (Ruskus ponticus)(\ -
YellyeBUAHbINA NUCT; 2 - dmnnoknaaun; 3 - uBeTok) (3 I". A. BaBTyTo, JI.
M. Epei1, 2002)
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Pa6ota 3 CTpoeHMe KOpHenno40B

Xog paboTbl

1 PaccmoTpeTb MeTamopo3bl KOPHA - KOpHennogbl (MOPKOBM,
CBeKJIbl, pefibKn) N KOPHEBbIE KYOHW, UK LUULLKK (CNapXu, reopruHbl,
nuneiHvka). OnpefenuTb B KakWX KOPHAX MPOMCXOAMT  3anac
MWTaTeNbHbIX BELECTB Yy 3TWX pacTeHWil. 3apucoBaTb KOPHENIon
MOPKOBW M KOPHEBbIE LUMLIKK FeoprmHbl (prcyHok 10.5).

2 W3yunTb MOCTOSHHbIE MpenapaTbl MOMepeyHbIX CPe30B. KOPHEN
MOpPKOBMU, pefbKu " CBEK/IbI. 3apwvcoBaTb CXEMATUYHO
MOHOKaMbuasibHble  KOPHENoAbl (MopkoBb M pepbka) MU
nonnkambéuanbHblin (cBekna) (pucyHok 10.6)

2o
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PucyHok’ 10.5 - MeTamopo3bl KOpHA: A - KopHennogbl: 1 -

MOPKOBW;-2 - CBeKMbl; b - KOpHeBble LWMWKN: 3 - TEOPruHbl, 4 -
NUIEAHNKA PBKETO.
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PucyHok 10.6 - Cxembl CTPOEHMSA TMOMEPeYHbIX  CpPe30B
KOPHENNo4oB: 1 - MOPKOBb, 2 - peApledy 3/- ceekna;, B B - BMecTunuwwa
BblgeneHnit, B ®n - BTopuyHaa nosma, [, Km6 -f06aBOYHbIA Kamoui,
Km6 - kambuanbHas 30Ha, M\ “-MexaHuyeckue 3nemeHTbl, I [ -
NMpoBOAALLME  MYYKM,  BO3HWKLIME  BCNEACTBME  [EATE/IbHOCTU
[06aBOYHbIX Kam6ueB, KKc = napeHXnMHble KNeTKn Keunemsl, M Kc -
nepsuyHasa kcunema, M 'JL - nepBuyHble MapeHXUMHble nyun, Tpg -
nepuaepma, C - cocyabi~ (13 I'. A. baeTyro, J1.M. Epeit, 2002)

PaboTa 4 bakTepunasbHble KNy6eHbKN Ha KOPHAX 6060BbIX

Xog paboThl

1 M3yunTb CTPYKTYPY KOPHS, HECyLlero KOPHeBOW Kny6GeHeK Ha
NPUMERE” pacTeHWin - NpeAcTaBUTENel ceMeiicTBa 6060BbIX (PUCYHOK
10.7),"06paTnTb BHMMaHWe Ha hopMy Kny6eHbKOB, pasMep, OKpacky.

2 Ana mn3yyeHus CTPYKTYpbl K1ybGeHbKa MOXHO BOCMO/b30BaThCA
rOTOBbIM MNpenapaToM WAM cAenaTb TOHKWIA Cpes3, OKpacuTb €ro
METWUMEHOBLIM CUHUM W PacCMOTPETb MOL MWKPOCKOMOM MpPU MaJjioM U
60/bLLIOM YBEINYEHNMN.

3 CpenaTb CXeMaTUYECKUA PUCYHOK pa3pe3a KOPHS C KNy6eHbKOoM.
OTMeTUTb Ha PUCYHKE MOKPOBHYK TKaHb, JybsiHble BOMOKHa,

BTOPUYHYIO (h103MYy, KaMOWii, MEPBMUHYIO W BTOPUYUHYIO KCWUNEMY,
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CEPALEBUHHBIE NlyYU, MapeHXUMY BTOPUYHOI (h103Mbl, 6aKTEPOUAHYHO
TKaHb, MPOBOASLLMIA MyYOK.

PucyHok 10.7’- Kny6eHbKM Ha KOpHe MonuHa:-A - KOpHeBas cucTema
NonuHa; B - monepeyHblil cpe3 uyepe3 KAyOeHek: 1 - Kambuia, 2 -
BTOPUYHAsA (hnoama, 3 - MOKPOBHasA TKaHbyx 4 - nybsHble BONOKHa, 5 -
napeHxumMa BTOPWYHOI (103Mbl, 6 - CePAUEBWHHBINA yd, 7 - BTOPUYHAS
Kcunema, 8 - nNpoBOAALMIA My4ok, 19 bakTepomaHas TkaHb (U3 I, A
BaBTyTO, J1.M. Epeii, 2002)

Pabota 5 MnKopu3Hbie KopHU

Xop paboTbl

1 WN3yuntb{ 3HAOTPOHYID MWUKOPU3Y KOPHS /OOKU [BYNCTHOM
(Platanthera bifolia (L. j Rich) (nocTosiHHbIV npenapar).

Y NMOOKN\JBYNUCTHOW KOPHM [ABOSIKOr0 poga. OfHM U3 HKX
NpeacTaBAMMOT COO0M  KOpHEBble  WIWWKNA  (KOPHEBbIE  KYGHM),
3anacaliowiue nuTaTenbHble BellecTBa. [puyeM wWwMLIKa MOXeT ObiTb
npouinoroaHein (6onee TEMHOW W PbIXIOA) wnnm  Monodon (6onee
CBETNON) - B Hell Hakan/iuBalTCA MuWTaTeNlbHble BellecTBa ANA
cnefiytowlein BecHbl (pucyHok 10.8). [pyrve KopHu 6efble TOHKME,
pacTyT MOYTU TOPU30OHTaILHO. B KMeTkax WX KOpOBOW MapeHXUMbI
paiBMBatoTCA rPUBHbIE TMIbl B BUAE; MIOTHO CM/ETEHHbIX KTYy6KoB. OHK
Hanbonee 3aMeTHbl paHHeli BECHOM, MOCKO/MbKY K CepeanHe feTa
YaCTMYHO «MNepeBapuBaloTCA» KMETKaMM KOPHS M Ha cpesax Ccnabo
pasnMynMbl.
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2 3apucoBaTb MWKOPM3Hble KOPHW, O0TO6pasvB Ha PUCYHKE
KOPHeBble KMY6HM (NPOLLAOro M HbIHELIHErO roga).

3 Ha rotoBom MuKponpenapate paccMOTPeTb MOMepeYHblli cpes
uepes MOJIOA0A KOpPeHb MOOKM W HAWTU 3/1eMEeHTbl CTPYKTYPbl KOPHS,
KNeTKW, cogepxalime rugbl rpuba. 3apucoBaTb CXEMATUYHO Y4acTOK
nomnepeyHoro cpesa, OTOOPas3MB  MOKPOBHYK  TKaHb, KOPOBYIO
NapeHxmMy, KNeTku ¢ rpubHbIMU rudamu, oMy, KCuiemy.

PucyHok 10.8 - 3HgoTpodhHas MMKopmM3a NO6KWN ABYNNCTHOR: A -
KopHeBas cuctema (1 - |MMKOpW3HbIE KOPHW; 2 — cTapas KopHeBas
WMwKa: 3 - Monofas KOpHeBas LUWWKa): b - nonepeyHblli cpe3 uepes
MOM100W KOopeHb (4, NOKPOBHasA TKaHb: 5 - rudbl rpn6os; 6 - Koposas
napeHxuma; 7 - (toioama: 8 - kcunema) (u3 I'. A. bastyro, JI. M. Epei,
2002)
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