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BBegeHune

B npaktuyeckom pPYKOBOACTBE NpUBOAATCA  OCHOBHbIE
TEOpeTUYECKMe CBEAEHUS, KOTOPble HEOOXOAMMbI A5 CAMOCTOSTEIbHOM
MOLrOTOBKU CTYAEHTOB U BbIMOMHEHWIO 3afjaHWil Ha 1abopaTopHbIX
3aHATUAX MO0 TemaM «Y/bTPacTpyKTypa pacTUTENbHON  KNETKW»,
«O6pasoBaTenbHble TKaHW», «[MOKPOBHblE M MeXaHW4YeCKNe TKaHW» U
«lMpoBopAwme  TKaHU» B Kypce  «boTaHuka».  [pumeHeHue
npesnaraeMoro PyKoBOACTBA MO3BOMUT ayAWMTOPHbIM 3aHATUAM_ BbITb
60nee 3PEHEKTUBHBIMA W MNOBLICUT, KAYECTBO YCBOEHWUS CTYAEHTamu
[0CTaTOUYHO CNOXHOro y4ebHOro Matepuarna.

OcHoBHas 3afja4ya pyKOBOACTBa - [aTb MpPeAcTaBlieHne 0 CTPOEHUM
PacTUTENbHOI KNEeTKN, TUMax, CTPOEHUN U PYHKLNAX TKaHel pacTEeHWIA.
B Hem cofepXMTCA MUHMMASbHBIA 06beM 3HAHWIA, Ha-0CHOBE KOTOPbIX
MOXHO OpraHu3oBaTb 3(h(MEKTUBHYIO CaMOCTQATENbHYIO paboTy no
60nee rnyboKomy UX U3YUeHWIO.

WN3noxeHne maTepuana NOCTPOEHO B,COOTBETCTBUM C MPOrpammoli
Kypca. MNpakTuyeckoe pyKOBOACTBO BKAOUAET NATh 3aHATUIA. MaTepuan
Mo KaXAOMY W3 HUX HAYMHAeTCA C<flaHa, 3aTeM CrefyeT W3M0XKeHue
TEOPETUYECKON YacTW, NepeunucnsioTes maTepuanbl U 060pynoBaHue,
CTaBMTCA Lenb 3aHATUA. [anee\ npusefeHbl nabopaTopHble paboTbl ¢
KOMMEHTapusMM N0 MX BbINONHEHWUIO AN CAMOCTOATENbHON pPaboThl
CTYLEHTOB. B KOHLUE Kax[Jero 3aHATWS WMEKTCH BOMPOCbl, KOTOpble
MOryT ObITb UCMOJb30BaHbI NpenojaBaresieM A1 TeKYLLero KOHTPons
YCBOEHMA 3HAHWI, a-Takoke CTyeHTamMun 417 CAMOKOHTPONS.

Mpu NOAFOTOBKE NpakTN4ecKoro PYKOBOACTBA  TaKXe
MCcnonb3oBaHad MHopMaLms, M3N0XKEHHad B NOCOGUAX U yyeBHMKax
6enopyCCKUX M poccuincknx yyeHblx: I. A. basTyTo, M, B. EpémuHa, W.
. Angpéesoii, J1. C. PoamaH, I. T1. AkoBneBa, B. A. Yenombutbko, W.
W. Notoson, H. M. Bnacosoii, M. A. Jlucoea, T. A. CayTkuHoii, B. M.
MonukceHosoir, B. . XpxaHosckoro, C. ®. [MoHomapeHko, J1. C.
Hawkesny, . 4. Knumumka [1-12]. Ha knaccuyeckue wantocTpaumm,
MCMNoMb30BaHHbIE B PYKOBOACTBE, MPUBEAEHbI CChIKN.

PyKoBOACTBO  afjpecoBaHO  CTy[eHTaM  CreuuanbHoOCTM AN
CTyAeHTOB cneumanbHoct 1-31 01 01 02 bBuonorus (Hay4Ho-
negaroruyeckas [esTesbHOCTb), MOXET ObiTb MOME3HO ANS yuuTenei
6vonornn n CTyAeHToB cneunanunsaLmmn «boTaHnKa».



MPABUIA TEXHUKW BE3OINMACHOCTW MNPV PABOTE B
JTABOPATOPN BOTAHNKU

1 K pa6oTte B nabopatopuu AOMNYyCKalOTCA CTYAEHTbI, NPOLLEALIne
NHCTPYKTaX N0 COBNIOAEHMIO NpaBua No TEXHMKe 6e30MacHOCTW.

2 K nabopaToOpHbIM 3aHATMSAM [ONYCKalOTCA fiMlb CTYAEHTbl B
Xanarax.

3 Tlepes HavyasioM 3aHATUSA [EXYPHble CTYLAEHTbl MNOAYYaldT<y
nabopaHTa Heo6XoAMMble AN 3aHATUIA MaTepuasbl 1 060pyL0BaRHVIE.

4 Mpu BbINOMHEHUN BCeX paboT HEOBXOAUMO CO6MOAATL YMETOTY U
aKKypaTHOCTb.

5 [Mpu paboTe C onNTUYeCKUMU MpUBOpPaMy_“KaTeropuyecku
3anpellaeTca A0TparMBaTbCa pykamy [0 CTEKNSHHBIX) feTaneid. [pu
nonafjaHnn Ha HWUX KWUCMOT, LUEN0OYel, Xupa W apyrux XUMUYecKmx
peareHTOB cfiefyeT cpasdy CO0OLWMTL NpenojaBaTento uaun nadbopaHTy.

6 HeobxoanMmo cobnogath KpaHHK O0ETOPOXHOCTL Mpu paboTe ¢
XVIMUYECKN aKTWBHbIMY BeELLECTBaMM (KMCAOTaMu, Lwwenoyamu u Aap.).
Hukakux BelecTB B nabopaTopmm He NPO6oBaTh Ha BKYC.

7 3anpellaeTca 3KCnayaTMpoBaTk.3feKTPo06opyL0BaHME, UMetoLLee
HeWcnpaBHOCTU (HapyLUeHWe 31eKTPOMpPOBOAKK, pa3buTa BUIKA U T.4.)
M He3a3eM/IeHHOe, a TakXXe BKNHHaTb 3/1eKTponpuoopsl B6/U3M NErko
BOCM/IAMEHSIOLLMXCS BeLLecTB.

8 UeTko cobntogath npasuia NpoTUBOMNOXapHO 6e30nacHOCTU

9 B nabopatopuu 3alipeLiaeTca ynoTpebnarb nuLly.

10 Mo OKOHYaHWO MabopaToOpPHOro 3aHATUA CTYAEHT AO/MKEH y6paTtb
pabouee MecTO, [I€XYpHble CTYAeHTbl CAAOT N1abopaHTy MOMYYeHHble
martepuanbl 106epyaoBaHue.

OcHpBHbIe NpaBuna paboTbl C MUKPOCKOMOM

1/PaboTaloT ¢ MUKPOCKOMOM Bcerga cuas. CufieTb cnefyer Ha
YOO0OHOM CTy/e Uin TabypeTe, He HanpAraschb.

2” MuKpockon ycTaHaBNMBaeTCs HanpoTWB JIEBOr0 Mjeya, u4TO6LI
66110 yAo6HO paccmaTpuBaTb O0O0BLEKT feBbiM rnasoM. C npaBsoii
CTOPOHbI HAa CTOMe pacrnofaraloT WHCTPYMeHTbl  (06opyaoBaHue),
HeobXxoAnMble A1 3aHATUA, U albboM [19 3apUCOBOK.

3 [lns noAroToBKM MUKPOCKONa K paboTe cnegyer:

a) NpoTepeTh 3epKasio U ONTUYECKME JINH3bI;

6) (PpOHTaNbHYO NNH3Y KOHAEHCOpa YCTaHOBUTb Ha 5 MM HuXe
CTO/IMKA MUKPOCKONMA;



B) OTOLBMHYTb KOJ/bLO CO CBETOPW/ILTPOM, HaxogsLlleecs Mo
KOHZEHCOPOM;

) OTKPbITb MPUCOBYIO Anadparmy;

[l) YCTaHOBUTb OOBLEKTUB Manoro yBeNUYEHUS Ha pacCTosHUM 1 cm
OT NPeAMETHOr0 CTO/INKA;

€) rNa4a B OKyNAp NeBbIM [/1a30M, He 3aKpblBas NpaBblid, ABUKEHUEM
3epKana HanpaBWTb CBET Ha OOBLEKTMB U [06WUTLCS PaBHOMEPHOLO
OCBeLLEeHNs NoNs 3peHM.

4 TlonoxuTb npenapaT Ha NpeaMeTHbIA CTO/IMK Tak, YTOObI, 06bHEKT
M3yYeHWs1 HaXOAW/CA HanPOTMB (DPOHTASTbHONM IMH3bI KOHAEHEOPA, ony-
CTUTb 0OBEKTUB [0 MPEAMETHOro crekna (He Kacascb erob).u, rnaga B
OKY/sip, OCTOPOXKHO BpaLLaTh KpeMasibepy Ha cebst 40 NOABAEHMS YETKO-
ro n306paxeHusl.

5 Ana paboTbl Npy 6ONLLUIOM YBENUYEHUN HEOOXOAUMO OOBLEKT WK
HY>KHYIO /15 M3YUYeHUs YacTb ero pacrnofiokuTb ByLEeHTPe NoNs 3peHus
M C MOMOLLbI MUKPOBMHTA JO6UTLCA YETKQRO M306pakeHMs. 3aTem, He
nofHumas Tybyca, NOBepPHYTb PeBOJIbBEp, AAS \CMeHbl 06beKTUBa. O npa-
BWbHOW YCTAHOBKe MOCAeAHEro CyAat 0 IerKoMy LUenyky. FCHOCTb
M306paKeHNs POKYCUPYIOT BpalleHeM MakpOBUHTa, PE3KOCTb Perynu-
PYIOT C NOMOLLLIO Anadparmbi;

6 Mo okOHYaHUM paboTbl MUKPOCKON CHOBa MEPEBOASAT Ha Masioe
yBe/IMYeHWe W Mocfe 3TOr0, CHMMalT Mpenapat C MPegMeTHOro
CTO/NNKA;

CneflyeT MOMHUTL, (MTO MUKPOCKOM - TOHKWIA ONTUYecKuidA npubop.
MepeHocKTL ero cnepyeT ABYMs pyKamu (0fHON - 6epyT MMKpOCKon 3a
«PYYKy», OpPYrol = “nojfepXuBaloT OCHOBaHWe). Hu B Koem cryuae
He/b3s NbITATECA CUAOM YCTPaHWUTbL Kakue-nnbo 3aTpygHeHus. YacTu
MUKpocKona (0CO6eHHO /IMH3bI) HEOOXOAMMO BbITMPAThL TO/IbKO MSArKOIA
XI0NYaFeOYMaXKHOW TPAMOYKON. XpaHWTb MWUKPOCKOM crefyeT B
(hyTaApe- UM NoJ YeX0M, CTEKNISHHLIM KONNaKOM.

*/3Be3/104UKOI OTMEUYEHbI 3a/laHNs NSl CAMOCTOSATENIbHOIN paboThbl



3aHATMEe 1 OCO6EHHOCTU CTPOEHNS KMETKN BbICLLUX pacTeHui

PacTutenbHble KMETKWM OT/IMYAKOTCA OrpPOMHbIM pa3Hoobpasnem
(hopM 1 pa3mMepoB, N He BCE U3 HUX COLEepPXXaT BCe MPU3HAKU «TUMUYHOW
KNeTKW», YKasaHHble Ha pucyHke. OfHAaKO BCE OHW MMEIOT, MOMUMO
KNETOYHOW Mem6paHbl, €elle U JKECTKYHD Hapy>XHYK 0060/104Ky U3
Lennto3bl. CumTaeTcs, YTO MepBble pacTUTeNbHbIE KNETKW NOSBUIUCH
G6onee yem MuNAMapL NeT Hasah, Korja KAeTkW, nuTaBLivecs
BeLLeCTBaMU U3 MEPBUYHBLIX MOpe, BbiNM KONOHM30BaHbl GakTepusiMu,
CNOCO6HBbIMY K poTOCUHTE3Y. C TeueHNeM BpemMeHU GakTepun NATepSnn
CBOIO CamOCTOSATENbHOCTb WM MNpeBpaTunncL B Xsoponnacter) ‘Caxapa,
nofyvawoouimecs B pe3ynbtate (OTOCMHTe3a, PaCLLEMIAOTCA B
MUTOXOHAPUAX, BbICBOOOXKAAA 3HEPrMio, NUTAIOLLYI. . AeATeNbHOCTb
KNETKW, WNN WCNOMb3YIOTCA KakK WCTOYHMK Yrfiepoja) Ans co3faHus
60nee KpynHbIX MOJEKYN, U3 KOTOPbIX 06pa3yeTca-HOBOE pacTUTEbHOE
BELLEeCTBO. Hanmune CTPYKTYp, B KOTOPbIX BblpabaThbiBaeTCA U XpaHUTCA
nuTaHue, TaKKe ABMISETCA YepTOl, OT/INYAIOLEN pacTUTE/bHbIE KIIETKM
OT XXMBOTHbIX. PacTBOp 6MOMOrMYECKUX/MAMEKYN, OKPYXatloLWuii 54po
— 3TO0 uUTONNa3Ma, KOTopas COefUHSAETCA/C NpueraloWwnuMm KneTkamu
nocpesicTBOM MNa3MOAecMoB. MUTOXOHAPUW, NIU30COMbI U Tenbla
[FoNbMKM NPUCYTCTBYIOT BO BCEX KIETKAX, TaK e, KaKk MUKPOHWUTU ©
MUKPOTPYBOUKM, 06pa3ytolue BHYTPEHHWIA KapKac KneTku. Hambonee
npYMeyaTelbHbIM KOMMOHEHTOM PacTUTeNIbHON KNeTKW ABASETCS S4po,
B kKoTopom cogepxmTca JHK, To ecTb reHeTUYecKuii matepuan KneTku,
06bIYHO B BMAE TOHKUX' MOMOCOK, HOCALWMX Ha3BaHWe XpomaTuHa.
MHhopMaunoHHbIe< MOnekynbl, ckonupoBaHHble ¢ [AHK, npoxogat
yepes nopbl B gAepHOI MembpaHe (3)1 NPMKpennsrTca K pubocomam,
rae OHW YNPEBNSIOT CUHTE30M HOBbIX K/ETOYHbLIX 6efikoB. P160COMbI
npvKpensedsl 'K napanfefbHbiM MembpaHaM — 3HAOMIa3MWUYECKON
ceT, 06pasylolwei B KMETKE HeYTo Bpoge nayTuHbl. Ecnm B
3HJOMAA3MNYECKO CeTU HeT pubOCOM, OHa HasblBaeTCs [NafKoii.
PaCruTenbHble KNETKW COAepxXaT Takxke MnacTUiAbl U MWUKPOTENa, B
KOTOpbIX COLEPXKATCs SH3UMBI.

MnacTugbl - opraHougpbl, CoLepXKalmecs TONbKO B PacTUTENbHON
Knetke. Kaxpas nnactmja orpaHuyeHa [ABYMS  3/IEMEHTapHbIMM
mMemb6paHamu. TlnacTugbl pasHoob6pasHbl N0  (OpMe, CTPOEHUD U
(byHKUMAM. B 3aBMCUMOCTM OT OKpacku, pasnnyatoT TPU OCHOBHbIX
TUNAa NAacTui: XNoponnacTbl - 3efieHble, XPOMOMNIACTbl - DKENTo-
OpaH>eBble UKW KpacHble, NeiKonnacThbl - 6ecLBeTHbIE.
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Mnactuabl WMMET  eAWHOE MPOUCXOXAEHWe OT nNponnacTug
MepuCTEMATMYECKUX KNEeTOK. BO3MOXHbI B3avMHble MpeBpaLLeHus
nnacTug B OHTOreHese BuAa. OOGLIYHO B K/ETKE COLEPXKWUTCA TONbKO
O4WH U3 TUNOB NAacTUg,

XnoponnacTbl LUMPOKO PacnpocTpaHeHbl Y HUZLWIMX WU BbICLUINX
pacTeHuiA. 3eieHast OKpacka X/IoponacToB 06ycC/IOBEHa NPUCYTCTBMEM
3e/1eHOro MUrMeHTa - Xxnopogunna. B xnoponnactax npu y4vactum
COMIHEYHOWN 3HeprumM wnaeT (OTOCUHTE3 - MpOLlECC 06pa30BaHUs
OpraHnYeckux BeLLeCTB U3 BOAb! U YINIEKUCNOrO rasa.

Kpome xnopogunna B cOCTaB XN0POMIacTOB BXOAAT KapoTMHOUAbI:
KapoTUH - MUIMEHT OPaHXXeBO-KPAaCHbI; KCaHTOMAN — KenTuin. B
3e/IEHbIX JIMCTbAX OHW MAacKUpYKTCA X70pOdnaIoM ¢ U__CTaHOBATCA
3aMeTHbIMW NpU  ero paspyLleHnn (Hampumep, OCEHBID WM  Mpw
3a6o0neBaHnsaX). dopma OTHOCUTENbHO MOCTOSIHHA -~NMH3006pa3Has.
Yalle Bcero xnoponaacTbl paBHOMEPHO pacnonaraldTes no LumMTonaasme,
HO CNOCOGHbI K ABWXKEHUO. OHM MeHAIDT CBOE MOMIOXKEHUE B
3aBMCUMMOCTW OT YC/IOBUIA OCBELLEHUA TaK, YTOObl HaUNyyLIUM 06pa3om
ynaBnnBaTth CBET.

XpomonaacTbl - NAacTUAbl XEATOr0 WM  KPacHO-OPaHXeBOro
uBeTa. XpomonnacTbl BCTpeYatoTes| B CO3peBalolLMX nnogax (Tomatbl,
LUMNOBHUK, psbuHa, apby3s), .B KNeTKax nenecTkoB (pos3a, NHOTUK,
0[lyBaHUMK), B KOpHenogax.-(MOpKoBb), B OCEHHUX JINCTbSAX.

B oTanume OT XQ0peniacToB (opmMa XpOMOMAAcTOB OYeHb
M3MeHYMBA: rN106YNAPHAN; HrbpUNNapHasn, KpUcTanInyeckas.

JNelikonnacTbl,~AUIMEHTOB He cofepXaT. ITO 06bIYHO A0BO/LHO
MefKvne  niacTugels, BcTpeuaroTcs B K/IETKax KOPHEN, KOpHEBWLYL U
KNyOHel, a TakKe-B cemeHax, ApYyrux opraHax, CKpbITbIX OT CO/IHEUHOTO
cBeTa. JleliKORJacTbl He WMEKT CTPOro onpefeneHHoi (opMbl: OHU
OblBalOT OKpYTr/ble, AlLEeBUAHbIE, BEPETEHOOOpa3Hble, MasoYKOBUAHbIE,
ame60BMAHbIe, valleBUAHbIE W T.4.; NpuyeM (opMa X Aaxe B OfLHOW
KNeTKe "MOXeT MeHSATLCA HECKO/IbKO pa3. B K/ieTke OHW CKanaunBaroTCs
BOKPYT fafpa.

36bITOK HaKOMNMEHHbIX B KMETKE BELLECTB He y4acTByeT B 06MeHe
BELLECTB M 4acTO B KPUCTAN/IMYECKOM WM aMOP(HOM COCTOSIHUM Bbina-
[aeT B 0Caf0OK B BMAE BKIOYEHUA. B (hyHKLMOHANTBHOM OTHOLLEHWM
BK/TIOUEHNSI MPEACTaB/sOT CcO60/ /MO0 BPEMEHHO BbIBEAEHHbIE W3
obMeHa BeLLeCTB COefMHeHMsi — 3anacHble BellecTBa — M60 ero
KOHEYHbIe NPOAYKThI.

K 3anacHbIM BeLLEeCTBaM OTHOCATCA Yr1eBOAbl, 6E/TKN U XUPbI.



W3 yrneBofoB Hanbosee pacnpoCTpaHeHHbIM 3anacHbIM MuUTaTesb-
HbIM BELLLECTBOM B KNeTKe ABASeTCA Kpaxmas. [nacTuyeckue BellecTsa
Nno Mepe 06pa3oBaHUA OrrekalwT B BUAE PacTBOPUMLI?; CaxapoB M3
NNCTbEB B ApYrvMe OpraHbl pacTeHWss U TaM HakanaMBalwTcs B
3HAYMTE/IbHBIX KoMnyecTBax.. OueHb YacTO OpraHuW4eckue BeLLecTBa
OTKNafblBalOTCA B BUAe 3epeH BTOPUYHOrO (3amacHoro) kpaxmana. Wx
BE/IMYMHA U hopma creundmnyHbl A1 ONpeaeneHHbIX PacTeHNA.

KpaxmanbHble 3epHa N0  CTPYKType 6bIBAlOT  NPOCThble,
NOMYCNOXHbIE U CNOXHbIE, & B 3aBUCMMOCTU OT MOJNIOKEHNUSA LEHTPaMX
06pa3oBaHns — KOHLEHTPUYECKUE U IKCLEHTPUYECKME.

3anacHoi Kpaxman HakannueaeTcs B nelikonnacTtax
(amunonnactax). Mpu 3TOM B WX CTPOME BO3HWUKAET LEHTP
KpaxManoobpas3oBaHWsi, BOKPYr KOTOpPOrO W OTK/agbiBaloTca cnou
Kpaxmana. TakK Kak caxapoB B 3anacatolime opraHbl“gHeM nOCTynaeT
MeHbLLE, YeM HOYbIO, XapaKTep 3TUX C/I0EB B TEYEHWE CYTOK MEHSeTCs:
HOYbIO OTKNAAbIBAETCHA LUMPOKUMA, PbIX/bIA, TEMHbIA CNOR, a gHeM —
6onee Y3KWin, MNOTHbIA, CBETAbIA. JTO .06YCNOBAMBAET CMOUCTOCTb
KpaxMmasnbHbIX 3epeH. KpaxmanbHble 3epHa pasHoo6pasHbl M0 BeMYMHE
1 hopMe.

3anacHble 6enKu Hanmbonee 4acTo OTKMaAbIBAKOTCA B BUAE 3epeH
OKPYFN0iA mnnn oBanbHOM (hopMbl, Ha3blBaeMbIX anepoHOBbIMU. 3TU
3epHa 00pasyloTcA  BCNe4CTBME  BbIMajeHWs B 0ocafokK Geska,
HaxOoAALLerocs B BaKyossax APU MX BbiCbiXxaHUW. OHWM amopdHbl. Ecnu
aNnepoHoBbIe 3epHa HE UMEIOT 3aMeTHOW BHYTPEHHEN CTPYKTYpbl, UX
Ha3blBalOT NpocTbIMUL| MHOrga ke B anelpOHOBLIX 3epHax cpeau
amophHOro 6enKa~MOXHO 3aMeTUTb OAUH WM HECKOSIbKO BefIKOBbIX
Kpuctannos. [pn-—-06oralleHMn KNeTkn BOJOI aNeiipoHOBbIE 3epHa
pacTBopsATCANANEPOHOBbIE 3epHa KaXKAOr0 BUAa PacTeHMUI, Nojo6HO
KpaxmanbHBIM 3epHaM, UMEIOT OMpeSeNieHHYIO CTPYKTYpY.

KoHeuHble npoaykTbl (KaTabonuTtbl) 0OMeHa BELLECTB KETOK
PacTeHWN, paccmaTpuBaeMble KakK OTOpOCHI, Yalle BCEro VMMEKT BUA
KQUCTaN/0B MUHepabHbIX COMeli (OKcanaTa Kanbuus, Kapb6oHaTta
Kanusa, KpemHesema). Pa3nnMuyaloT OfMHOYHbIE KPUCTabl, pauib
(Nyykn WrNOBMAHLIX KPWUCTaNnoB), [Apy3bl (3Be3a44aTble  CPOCTKM
KpucTtanios) u fAp. OCOGEHHO MHOr0 KpUCTanoB LLABEIEBOKUCIOIO
Kanbumsi obpasyeTcs B KOpe [AEPeBbeB, B JINCTbSIX, B OTMUPAIOLLUX
yeLysx yKoBuL,



MpakTuyeckoe 3aHATUE 1

Llenb: MO3HaKOMUTbCS YNbTPACTPYKTYPOW pacTUTeNbHOW KIETKY;
paccMOTPeTb 0COGEHHOCTW CTPOEHWSI MAAcTWA, 3anacHbiX BELLECTB U
MWUHEPaAIbHbIX BKIHOUEHNI

MaTepuranbl U 060pyAOBaHUE: NIMCTbS 3/7104eN KaHafCKOM, niogbl
PAOWHbLI, LUMMNOBHUKA, KOPHENAOL MOPKOBW, 3aMOYEHHble CcemeHa
ropoxa, 4ewlys JyKa, BblJepXaHHas B [ULEPUHE, MUKPOCKONbI,
MUHLETBI, N1€3BMSA, NPenapupoBabHble UIJbl, NPeAMETHbIE U NOKPOBHbIE
CTeK/a, Yalleykn ¢ BOAOM M NUNETKOM, (hunbTpoBasbHasa bymara.

Pa6ota 1 CTpoeHMe KeTKW nucTa 3nofen kaHaackon (Elodea
canadensis Michx.), xnoponnacTbl B K/leTKax 3/104emn

Xop paboThbl

1 CHATb NUHLETOM /INCT C BETOYKN 3A0AEN, MOMOXNUTb Ero BEpXHEN
CTOPOHOW Ha NpegMETHOE CTEeK/0 B Kafl/lko' BOAb!, HAKPbITb MOKPOBHbIM
CTEK/OM.

2 Mog MWMKPOCKOMOM MpU ManoM YBEMYEHUN W3YUUTb (HOpMy
NUCTa, BbISBUTb CPEAHION XKWMNKY, 00paTUTb BHUMaHWE Ha O06LLyHo
KOHUIypauuio KIeToK JINCTa U MEXKIEeTHMKOB. PaccmoTpeTb B
KeTKax 6ecnopsgoHHO pacnonaratoiuecs X/IOpONacTsl,
Morpy>eHHble B 6ecuBeTHyt0 uutonnasmy. OTMETUTb Ha pucyHke 1.1
KNETKN-3y6UMKM MO “KpasM NMCTa, MPO3EHXMMHbIE KNETKU XWUNKU |
NapeHXUMHble <~ ‘MAKOTM, a TakKke MEeXKNETHWKMN, 3arofIHeHHble
BO3/YXOM.

3 Mpun 601bLLOM YBEIMUYEHUN PACCMOTPETb M 3apUCOBaTb TUMUYHYHO
KNeTKy_iMcra anofen. OTMeTUTL Ha PUCYHKe 060/104KY, X/10pONAacThl,
uuTorngasMy, Bakyonb, S4po0.



PucyHok 1.1 - JlucT anogemn kaHagckoi (Elodea‘canadensis):

A - 00WWWin BUA MCTa NP Manom yBenuyeHun; b - KneTka-3youmk
(1 - 3ybumk, 2 - a4po, 3 - BaKyonb, 4 - xaoponnact) (3 I'. A. bastyTo,
1. M. Epei1, 2002)

Pa6bota 2 XpomonnacTbl/B~KneTkax niogoB ps6buHbl (Sorbus
aucuparia L.) n wmnoBHuka (Rosa L.)

Xoa paboThbl

1 MpwnroToBWTL 41penapatbl: UrNOA B3SITb HEMHOFO MSIKOTW W3-M0Oj,
KOXMUbI M04a 1 TwatenbHo pacnpefenutb ee Ha NPeaMeTHOM CTeKne B
KanJie Bofbl, NOC/E YEro HaKpbITb MOKPOBHBIM CTEK/OM.

2 PaccMOTpeTb npenapatT npv MaioM U 60MbLIOM  YBENUYEHUM
MUKpO-cKona. Haintn n nsyumtb xpomonnactbl. O6paTUTh BHUMaHWE Ha
nX (hopMy, LBET, MX OTHOCWTE/bHbIE PasMepbl, MOMIOXKEHUE B KIIETKE
(pucynok 1.2).

3¥3apncoBaTb KMETKM PAGUHBLI U LUMMOBHWKA C XPOMOMNJacTamu.
OTMeTUTb HA pPUCYHKax 000M0YKM KNeTOK, uuTonnasm)/, £4po,
XpomonnacTel. CpaBHWTb (GOPMY XPOMOMMACTOB M/0A4OB PAGUHBLI U
LUMMOBHMKA.



3

PucyHok 1.2 - Knetku MAKOTW 3pesibiX N/oLo0B:
A- pabuHbl (Sorbus sp.), b - wwnnoHuka (Rosa sp.): ,1.-<060104Ka;
2 - Bakyofib; 3 - uutonnasma; 4 - a4po; 5- xpomonnactbl

Pa6ota 3 JleilkonnacTbl B KJAETKaxX KOXWULbl  nUCTa
TpageckaHumn (Tradescantia virginiana L.)

Xog paboTbl

1 MpuroToBUTL Npenapat: 06BEPHYTb, IMCT TPaAeCcKaHL M BOKPYr
yKaszaTe/fIbHOro nasbla /IeBOM PyKU FakK; UTOObl HUXKHAA CTOpPOHa Oblnia
obpateHa HapyXy. MpaBoii pyKoW \Npu NOMOLUW WI/bl HA40pPBaTb 3MU-
AEPMYy Hafd CpedHel XXUIKOM 6AMmKe K OCHOBAHMIO NNCTa U MUHLETOM
CHATb Kycoyek ee. lpu 8TOM” 3axBaTWTb W 4acTb MSAKOTU JMCTa.
CopBaHHbIA KycOYeK MOMECTUTb Ha MpPeAMeTHOe CTeKN0 B Kanso
cnaboro pacTeopa caxapo3bl Y HaKPbITb NOKPOBHbLIM CTEK/IOM.

2 PaccmoTpeTb-Apenapart cHavyana npu mManom, 3aTeM npu 60/bLLOM
yBEIMYEHUM MUKPOCKona. HalTu KneTku ¢ neikonnactamu (pUCYHOK
1.3). O6paTWTh BHUMaHME Ha (hOPMY NENKONIACTOB, UX OTHOCUTENbHbII
pasmep, NOJIOKEHMe B K/ETKe. 3apucoBaTb KNETKY C /eiKonnactamu.
Ha pucyHke OTMEeTUTb K/ETOUHYI 000/04Ky, LuTONNasmy, $apo,
NeKENIacThI.

Pabota 4 3anacHble BellecTBa B K/eTKax CeMsH ropoxa
rnoceBHoro (Pisum sativum L.)

Xog paboTbl

1  C npefBapuTe/lbHO 3aMOYEHHOr0 B BOAE CEMEHW ropoxa CHSTb
KOXYpPY, OTAeNUTb OAHY CEeMSLOMI0, chenaTb C Hee TOHKME Cpesbl U
MOMECTUTb UX Ha NpPeAMETHOE CTEKNO B Kamnik BOAbl, CMELUaHHYI C
NINLEPUHOM.
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2 Mpn MaioM yBENMYEHUN MUKPOCKOMA PaccMOTPeTb (hopMy KIeToK
CEMSIZONN, HaliTM B HWX KPYMHbIe 3epHa Kpaxmana u 6ofiee Menkue
anelipoHoBbIE 3epHa.

3 HaHecTn Ha npenapaT Kannw iofa, pacTBOPEHHOro B loauae
Kainus, M npoHabnogath 3a W3MEHEHUEM OKpAacku KpaxmaslbHbIX
(cTaHyT TEMHO-(PUONETOBLIMU) U GENKOBBIX (CTAHYT XENTbIMU) 3epeH.

4 3apucoBaTb HECKOJ/IbKO KeTOK (PUCYHOK 3.2), OTMETUB KpaxXMasib-
Hble 3epHa, WX KOHLUEHTPUYECKYID C/OUCTOCTb W TPeLuHblI;
aneipoHoBbIe 3epHa; 060/104KY N MEXK/IETHUKM.

PucyHok 13 - JleiikonnacTbl B KMAeTKax KOXWUbl  1MCTa
TpageckaHumn (Tradescantia virginiana : 1 - o6onouyka, 2 -
untonnasma, 3 - 94po» 4 - nelikonnactbl, 5 - Bakyona (u3 . A.
basTyTo, 2001)



Pa6oTa 3 Kpuctansbl B K/eTKax Cyxoi Yellyn NyKOBULbI NyKa
penyatoro (Allium cepa L.)

Xog paboTbl

1 BbiGpaTb 060nee TOHKMIA MNPO3payHbIii KyCOYEK uYellyu nykKa,
BbIEPXXaHHOW B IMULEPUHE, 1 NMOMECTUTb ero Ha NPeAMeTHOE CTEK/O B
Kana ranuepuHa.

3 Mpu MasioM YBENNYEHWM MMKPOCKOMa pPacCMOTPETb Yellyro.
Cpeay YANMHEHHBIX MEPTBLIX MAPEHXUMHbIX KNEeTOK, Ha OQAbLIOM
YBEIMYEHUN,  HaliT  GecuBeTHble  MPU3MATUYECKMe  KPUCTabl,
OJWHOYHbIE MM NONAPHO KPecToobpasHO CpoCLLMeCs.

4 3apucoBaTb HeCKO/bKO KNeToK (pucyHok . (1:5), oTmeTumB
000/104KY, OAWHOYHbIE, ABONHWKOBbIE W TPOMHWKOBBIE KpUCTabl
oKcaJiaTa Kanbuus.

PucyHok 3.3 .5 OAMHOYHbIE, [BOMHWKOBble W TPOWNHUKOBbIE
KpucTannbl B KNETKaX CyXoii Yewym nyka (M3 B. I. XpxaHosckuid, C.
®. NMoHomapeAKo, 1979)
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3aHaTue 2 O6pasoBaTesibHble U NOKPOBHbIE TKaHU

TKaHb  pacTeHWA -  CUCTEMA  K/ETOK, CTPYKTYPHO U
(hYHKLMOHAIbHO B3aMMOCBSA3aHHbIX APYr C APYroM U 06bIYHO CXOAHBLIX
N0 MPOUCXOXAEHNIO.

HeorpaHn4eHHbIA pOCT pacTEHUIn ¢ 06pa30BaHMEM HOBbIX OPraHoB
N TKaHeil BO3MOXEH 6narofapsi HaiMumio 06pa3oBaTe/lbHbIX TKaHew,
WA MepUCTEM, KOTOpPbIe CNOCO6HLI B TeYeHWE 4/INTESIbHOTO Nepuoga-k
JeneHuto. B pesynbTate AeATENIbHOCTM MepPUCTEM, YUCNO KeTOK” B
pacTeHun HenpepbiBHO YyBenMuMBaeTcs. YacTb M3 HMX _~0OCTaeTcs
MEepUCTEMATUYECKMMU, T. €. COXPaHAeT CMNOCOOHOCTb Aenutbest, Apyras
yacTb AudepeHUMpyeTca - npeBpaLlaeTcs B KIETKW\ NOCTOAHHbIX
TKaHei.

O6pasoBaTe/ibHble  TKaHU COCTOST U3  OAHOPOAHbLIX, MA0THO
CONPUKACAIOLWUXCA  XKMBbIX MepUCTEMATUYECKNX) ‘KNETOK, KOTopble
3ano/iHeHbl TYCTOW LMTONAa3MOM, BKAOYalOWeid KpynHoe $4po u
Me/nK1e BakKyofin, U MOKPbITbl TOHKON MNEPBUYHON 060M104KOA. Mex-
KNEeTHUKN B MepucTemax OObIYHO OTCYTCTBYIOT; pasMepbl M (opma
KETOK pa3Hoo6pasHbl. MepBUYHbIE KAETKN, 13 KOTOPbLIX BO3HUKAIOT BCE
OCTa&/IbHble KNETKM MEPUCTEMbI, Ha3bIBAOTCA MHULMANBHBIMU.

Knaccugukaums obpasoBaTefibHbIX  TKaHeil OCHOBaHa Ha WX
MOSIOXXEHWUN B Tefie pacTeHUA M ApOMCXOXAeHWU. 10 MPOMCXOXAEHNIO
pasnnyatoT NepBMUHbIE Y BTOPUYHbLIE MEPUCTEMBI.

MepBrYHaA MepUCTEMA BefeT CBOE Ha4ano OT 3UroThbl, COCTaBNAET
60MbLUYIO YacTb TeJa 3apojblllia U BO B3POC/IOM PacTeHUU COXPaHSAeTCs
B OTJefNbHbIX ToYkax, OHa 06pa3yeT NepBUYHOE TeN0 pPacTeHMUs, BCe ero
BEreTaTMBHbIEM FeHepaTUBHbLIE OPraHbl.

BTopuyHasi MepucTeMa BO3HUKAeT BO B3POC/IOM PacTeHUW,
pa3BMBasCb™y U3  KakoW-HWOYAb MOCTOSAAHHOW TKaHM, W o6pasyeT
BTOPWUYHbIE MNOCTOSHHbIE TKaHW. KayeCTBEHHO HOBLIX OpraHoB He
06pagyeTcs, NPOVNCXOAMT TOMIbKO KOJIMYECTBEHHbIN POCT, YBENMYeHUe
Macchl.

Mo pacnonoXeHuto B Tene pacTeHUs MepucTeMy AensT Ha
BEPXYLUEUHYIO (anvKanbHy0), 60KOBYIO (naTepasnbHyio), BCTABOYHYIO
(MHTepKansipHyt0) M paHeByl (TpaBMaTU4YecKyto). BepxylueyHas u
BCTaBOYHasA MepUCTEMbI MEPBUYHbI, BOKOBAs MOXET ObiTb MEPBUUHOW U
BTOPUYHOIA.

BepxylueuHble, WM anuKa/bHble, MEPUCTEMbI HaxoAsaTCA B
BEPXYLUEYHbIX N GOKOBbIX MOYKaxX MOGErOB M B OKOHYAHUAX KOPHEN.
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3TW y4yacTKM OCeBbIX OPraHOB Ha3bIBAOTCA TOYKaMW pocTa Wu
KOHYCOM HapacTaHus. OHW o06ecrneymBatoT PoCcT NOGEroB M KOpHel B
ANVHY (BbICOTY), MX BETB/IEHNE.

bokoBble (naTepasibHble) MepUCTeMbl pacrnonaratoTcs napaniesibHo
MOBEPXHOCTW OpraHa, B KOTOPOM OHW HaxofsTcs. MepBuYHbIE 60KOBbIE
MepuCTEMBI ABNAKOTCA HenocpeACTBEHHbLIM MPOLO/MKEHNEM
BEpPXYLUEeYHbIX 06pa3oBaTenbHbIX TKaHel, 3T0 MPOKaMOuil 1 NepuLmKi.
Mpokambuii 06pasyeT MepBUYHbIE MNPOBOASALLME TKaHW. [lepuumkn
(hopMUpYyeT HapyXXHbIA CNOIA LLeHTPaSIbHOrO LUMHAPA KOPHS 1 «CTebns,
OOKOBbIX, MPUAATOYHBLIX KOPHE 1 MoveK. BTOpuuHble \ 6OKOBbIe
MEPUCTEMbl BO3HUKAKOT U3 MOCTOSAHHbLIX TKaHel WAU. A3 KNeTOK
MepBMYHOIN MEpUCTEMbI, K HUM OTHOCATCS Kambuin (ob6pasyetcs w3
Npokam6bus) u ennoreH, uam npPoBKOoBbIA KaMbwuit, \(BO3HMKaeT M3
K/IETOK OCHOBHO MNapeHXMMbl, PeXe K3 KIeTOK Koxuubl). Kamobuii
00pa3yeT BTOPWUYHbIE NPOBOASALLME TKaHW, 3a CHET ero AedTesIbHOCTU
MOET POCT pacTeHWs B TONWMHY, (enQred - KAeTKA BTOPWUYHON
MOKPOBHOI TKaHW - MPOO6KY.

BCTaBOYHbIE, WM WHTEPKa/ISAPHBIE *MEPUCTEMbI HaxoAWTCA B
Pas3NyHbIX YacTAX pacTeHUs: B MEXA0Y3nmsx cTebns, B OCHOBaHWU
MOJIOAbIX JINCTbEB, B OCHOBAHWUMW TbIMMHOK. OHW NpeLcTaBasoT Co6ol
OCTaTKU 3apOfbILIEBO/ MepUCTEMbI 1 06ecnevnBaloT pocT pacTeHus B
OIMHY nocne 3aBepLueHns paboThbl BEPXYLLEYHON MepUCTEMbI.

PaHeBble (TpPaBMaTWYEEKME) MEPUCTEMbl MOTYT BO3HUKHYTb B
noboli  yacTu pacTeHuss B pesynbTaTe MoBpexaeHus.  Knetku,
OKpy>XaroLme AOBPEXAEHHbIN y4acToK, B pesynbTaTe
fepnddepeHumagn.  npuobpetatdT  CMOCOOGHOCTL K A€NeHU0 1
06pa3yloT  paHeByl0  TKaHb  (Kaniwc),  KoTopas  MOCTENEeHHO
AnthepeHUNPYETCA B KNETKN NOCTOAHHOM TKaHW (paHeByto NMpobKy).

OCHOBHOE  HasHaueHWe TMOKPOBHbIX TKaHel -  perynauus
rasoofmeHa pacTeHus, 3aliuMTa ero OT BbICbIXaHMSI 1 HEOGNArONPUATHBIX
BO3AENCTBMIA  BHeWIHel cpefdbl. HekoTopble  MOKPOBHblE  TKaHW
€NOCOG6HbBI BbINONHATL PYHKLMIO BCACbIBAHMS U BbIAENEHNS BELLECTB.

3BO/MIOLMOHHO TMOKPOBHAA TKaHb BO3HMKMIA B MNepUOS BbIXOAa
pacTeHWin M3 BOLHON cpedbl Ha cywy. B mpouecce OHTOreHesa OHa
BO3HMKAET, MOJO6HO NMPOYMM MOCTOSHHBLIM TKaHAM, U3 MEPUCTEM.

Pa3nnuatoT MepBUYHbIE MOKPOBHbIE TKaHW -  3NMAEPMUC W
pru3ogepmmnc, obpasyrowmecs B pesynbTaTe guddepeHUMaLmmn KneTok
MepBUYHbLIX MEPUCTEM, 1 BTOPUYHYIO - Mepuiaepmy, (OpMUPYHOLLYIOCS
3 BTOPUYHOI MepUCTEeMbI - (PenoreHa.
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Anngepmuc - ofHopagHas nepBuYHas MOKPOBHaA TKaHb JINCTLEB U
MONOAbIX 3eNeHbIX No6eros, BO3HMKAKOLWAA U3 CaMOro HapyXHOro cnos
KMEeTOK KOHYyCa HapacTaHus. JTO C/OXHas TKaHb, MOCKOMbKY ee K/eTKU
pasnMyatoTcs No opMe U YaCTUYHO - MO (PYHKLMAM. BONbLIMHCTBO U3
HWX - MOTHO COMKHYTbIE, TaBUTUATbIE KNETKW, HEPELKO C U3BUNUCTbI-
M o6ono4ykamu, ©Gnarogaps  Yemy MOBbIWAETCA MAOTHOCTb  UX
cuenneHns Apyr ¢ ApYrom. 3T0 TaK Ha3blBaeMble OCHOBHbIE KNeTKU
anugepmmca. InuiepmanbHble KIETKM OCEBbIX OPraHoB W JIACTLEB
MHOIMX OfHOAOMNbHBLIX CU/IbHO BbITAHYTHI (BLOMb OCKM OpraHa): \Wx
Hapy>XHble 060/104KM CpaBHUTENILHO 60/1ee TONCTbIe, YacTO. MOKPbITHI
KYTUKYNOA M BOCKOM, WMEKT BbIPOCTbl (TPUXOMbI) pPa3HOQbpasHoro
CTPOeHUS (KPOIOLLME M XKENEe3UCTble BOMOCKN).

[naBHble (DYHKUMM 3nupepMuca - rasoobmeH w TpaHcnupauus -
OCYLLEeCTBAAIOTCSA MPEUMYLLECTBEHHO Yepes YCTbULa, HO HaCTUUHO U Ye-
pe3 anugepMasibHble KIeTKM.

YcTbuua npescTaBnsoT co60i BbICOKOCHENMann3npoBaHHbie 06pa-
30BaHUSA 3MNUAEPMUCA, COCTOALLME K3 ABYX\ 3aMbIKAIOLWMX KIETOK U
YCTbUYHON  Wenn Mmexay Humu. CTeHKM 3aMblKalOWUX  KNeTok
YTO/LEeHbl HEPaBHOMEPHO: HarpaBfieHHble K LWenn («BproLHbIex»)
TO/ILLE HANPaB/iEHHbIX OT Hee («CMMHABIX»). LLlenb MOXET pacLumpsATbCs
N CY>KaTbCA U TEM CaMbIM PeryaupoBaTh TPaHCMMPALUIO M ra3000MeH.
Mop Heil pacnonaraeTcs BO3AYLUHAs MOMOCTb, OKPYXXEHHAas KAeTKamu
MAKOTU nncTa. KneTku snupepMmuca, NpvMbIKaloWwme K 3aMblKatoLWuM,
Ha3blBaloTCA CONPOBOXAaroLLMMU (no6oYHbIMY, cocefjHUMMU,
OKO/I0YCTbUYHBIMU),~'QHN  Y4aCTBYIOT B [ABVDKEHUM 3aMbIKAIOLLMX
KNETOK U BMECTe C~HUMUN 06pasytoT YCTbUYHbI KOMMNIEKC (YCTbWUYHbINA
annapat). Mo Adueay conpoBOXAAIOLWMX KETOK U UX PACMOOXKEHNIO
OTHOCMTE/NIbHO\YCTbMYHOM LieNn ycTbUUa MNOLPA3AenstoTcs Ha psag
TMNOB.

[nsa_Bcex rpynn BbICLUMX PacTEHWIA, 3a WCKOUYEHWEM XBOMHbIX,
CBOMETBEH aHaMOLMTHLIA TN YCTbUYHOrO KOMMNfekca. Ero conpoBox-
Jareume KNeTkh He OT/IMYAOTCA OT OCTa/IbHbIX KNETOK 3nuiepmuca.
JuaunTtHelin ™n OT/InyaeTcA Hannumem TONbKO OBYX
COMPOBOXAAMOLWMNX KNEeTOK, 06Lasd CTEHKa KOTOPbIX pacrofiaraetcs nog
NPAMbIM YrIOM K 3aMblKalOWMM KneTkaMm. [py napauMTHOM Turne
COMpPOBOXAAIOLLME KNETKM pacnonararnTca napaine/bHo 3aMblKaroLwmum
M YCTBUYHOM wWenn. JMwb AN8 LBETKOBbIX PAaCcTEHUI XapaKTepeH
aHU3OLMTHBIA  TUN:  3aMblKalolWwMe  KNeTKU  OKPYXKeHbl  Tpems

13 KOTOPbIX 3aMETHO KPyMNHee WUan Mesbye
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OCTa/lbHbIX. Y OfHOAOMbHLIX MPEUMYLLECTBEHHO TETPALWUTHbIA TWn
YCTbMYHOrO annapata (4eTbipe COMpOBOXJawowwme KaeTku). [Mpu
SHUMKMOUMTHOM TUME COMPOBOXAAMOLME KIETKM 00pasyloT Yy3Koe
KO/MbLO BOKPYT 3aMblKalOLWMX KIeTOK. [ aKTMHOUMTHOrO Tuna
XapaKTepHO HECKO/IbKO COMPOBOXAAOWMUX K/ETOK, pajuasibHO pacxo-
JALLMXCS OT 3aMblKaOLLKX.

Mepugepma - CAOXHas, MHOrOC/A0Has BTOPWMYHas MOKPOBHaA
TKaHb CTebnelil N KOPHE MHOrONeTHUX (pexke OAHONETHUX) PaCTEHNIA.
OHa CMeHSeT MepBMYHbIE MOKPOBHbLIE TKaHU OCEBbIX OPraHoB B, ApOLiec-
Ce MX MOCTEMEHHOro OTMWMpaHMs WX cnylmBaHua. Ee obGpasoBaHue
00YCNOBMEHO [AeATeNbHOCTbH) BTOPUYHON MEepUCTEMBI - (hensoreHa
(Npo6KOBLIA Kambuii). 3Ta AeATeNbHOCTL CBOAUTCA K AEAEHUID KNeTOK
B LEHTPOOEXHOM HanpaBneHUn u auddepeHymnaymus ux B npobKy
(bennemy), a TakXe B LEHTPOCTPEMUTENbHOM ~HampaBfeHMM MU
MPEBpPALLEHUN B XKMBbIE MapeHXMMHbIE KNETKW (easiogepmbl. dennoreH
MOXEeT 3aKnafblBaTbCA B anuaepMuce cTe@sei, B cyb6anuaepmaibHOM
CNnoe, Y HEKOTOPbIX BUAO0B PacTeHW OH OTCYTCTBYeT.

Mpobka coCTOMT M3 TabauTuaTbiX,” BHaYyale >KMBLIX K/ETOK,
KOTOpbIE MOCTEMEHHO OTMUPaOT. [IPUL\ITOM MCUE3A0T MEXKETHUKHM, a
KNeTkn Gnarofaps cyb6epuHy, ‘KQTOpbIM MponuTaHa WX 000104Ka,
CTAHOBATCH BO34YXO0- W BOAOHENPOHUUaeMbiMW. KneTku npobku
3alMILAOT  KUBble TKaHW“ OT YPe3MEpHOro WCMapeHusi, pPe3Kux
KonebaHuii TemnepaTypbl,» OT MPOHWKHOBEHWNS  60S1E3HETBOPHBIX
MMKPO6OB. HO Ans HOPMAanbHOM XXN3HEAEATENbHOCTU XXMBLIX TKaHEN,
nexawux nog npo6Koi, HeobXoaMMbl ra3006MeH 1 yaaneHue n3bbITKa
Bnarn. J9TO [AOCTUFAeTCA C MOMOLLb0 00pasylolmxcs B nepujepme
yeueBMYEK - YHYaCTKOB C PbIX/I0 pacrnofaraloumMmcs  KneTkamm
(BbIMONHAKLLAA TKaHb YeyeBMUKM). K 3MMe OHM 3aKpbIBAOTCA TOHKUM
CNoeM _3aMbIKaloLWMX KETOK, KOTOPbl/i BECHOW Npu BO30GHOBMEHWU
[eaTefibHOCTK (hensioreHa paspeiBaeTca. 10 Mepe yTosLIeHUS BeTBei
PacTeHNS YeUEBMYKM pacTArMBatoTCS.

B MHOrofeTHMX OCEBbIX OpraHax pacTeHWUi 0ObIYHO pa3BUBAETCS
Heckonbko nepugepM. lMpuyeM Kaxaas nociefyolas 3aknafblBaeTcs
rny6xe npefblgywieii. Co BpeMeHeM K/IETKW HapyXHbIX NepugepMm u
pacronaratoLnXcs Mexay HUMW TKaHelk OTMUPAlOT, B pe3y/ibTaTe Yero
06pasyeTcs MOLLHBIA MOKPOBHbLIV KOMMEKC - Kopka (putngom). Kopka
eXXerofHo HapalMBaeTCA 3a CYET 3a/I0XKEHNS HOBbIX C/I0EB MEPUAEPMbI.
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MpakTnyeckoe 3aHATHE 2

Llenb:  nosHakomMuTbCsi € OOLWEW  XapakTepPUCTUKOW U
KnaccuukaLmein MepucTeMaTUYeCKUX M NMOKPOBHbLIX TKaHeil. M3yunTb
CTpOeHWe BepXyLUKM nobera 3n04en KaHafLCKOW, KNeTOUYHOe CTpoeHue
anuKanbHOM MepucTeMbl nobera W KOpHA. N M3yunTb CTpOeHMe
anugepMmca NnUCTa repaHn W upuca, NepupepMbl repaHu, KiyoHs
KapTodens n ctebns 6y3mnHbl.

MaTepuanbl 1 060opyAoBaHMe: XMBble CTEOAN 3N10[eN KaHaACKOWA,
MOCTOSIHHBLIA  MMKPOMpenapaT TOYKWM pocTa LBETKOBOrQ ‘. pacTeHus,
HabyXLine 3epHOBKW TMLUEHULbI, CBEXME WM (DUKCUPOBAHHBIE /INCTHA
repaHu; KnyoH1 KapTodens; NOCTOSAHHbIE MUKpONpenapathl onepeyHoro
cpesa fiMcTa uMpuca repMaHcKoro, cTebns 6y3uHbl “KpPacHOM; Kopka
pasnuuHbiX  AepeBbeB.  Mukpockonbl  MBP-17) ‘nessus,  MUHUET,
npenaprpoBasibHbIE WUMbl, CKaJbMe/b, NPeaMeTHbIE U MOKPOBHbIE CTEK/A,
CKMSIHKUM C BOAOW, (hunbTpoBanbHas bymara, NMpakTuKyMbl N0 aHaTOMUK U
MOpPONornM PacTeHWin, TabuLbl.

Pa6ota 1 CTpoeHue Bepxyllkin nobera 3/04enM KaHaacKom
(Elodea canadensis Michx.)

Xop paboTbl

1 MNpuroToBWTL Npenapar: HebOoNbLUYIO BETOYKY 3/10[eN MOMECTUTb
Ha NpeAMeTHOE CTEKAD.B Kanto BOfbl, C MOMOLLbIO NPenapupoBaibHbIX
MronoK nocnefoBateNlsHO YAanuTb BCE JINCTbS BEPXYLUEYHOW MOYUKK.
PaboTa TpebyeT akKypaTHOCTW W TeprneHmsi. OCBOGOAMBLUMNIACA KOHYC
HapacTaHus . OTAenuTb OT CcTebns, NepeHecTM B Kanalo BOAbl Ha
npesmMeTHOE-CTeKN0. HakpbITh, He NpUXKMast, MOKPOBHLIM CTEKOM.

2 . (PaccMOTpeTb  CTpOeHMe BepxylKu mobera npv  Maiom
YBEJIMHEHUN MUKPOCKOoNa. OTMETUTb COBEPLUEHHO [NafKUiA KOHUMK
nobera, 3aknagky JfIMCTOBbIX OYropKOB WM  BaIMKOB, MNOPSALOK
3aM10KEHNA  IUCTOBLIX OYropkoB, MOC/eA0BaTeNbHblE BO3PACTHbIE
M3MEHEHNs 3a4aTKOB /MCTbeB. CTpOEHWE W3YYEHHOro 00beKTa
CPaBHWTbL C M300paXeHMEeM Ha pucyHke 2.1, 3apucoBaTb, ykasaTb Ha
pUCYHKe: C(HOPMMPOBABLUMECH fINCTbSA, 3a4aTKWM NasyLUHbIX MOYeK,
MPYMOPANM, KOHYC HapacTaHus.
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PucyHok 2.1 - CTpoeHue BepxXyLlku nobera 3704en KaHafCKOl
(Elodea canadensis) (npofonibHeIA €pes): 1- 3a4aTku NasyLuHbIX NOYeK,
2 - ctopmMmupoBaBLuMecs JICTbA, 3 - MpUMOpPAMM, 4 - KOHYC
HapacTaHus, 5- npokamb6wuit (m3 I'. A. BaeTyTo, J1. M. Epei4, 2002)

Pa6oTa 2 KneTouHoe CTpOeHe BEPXYLLIEYHON MEPUCTEMbI

Xop paboTbl

PaboTa BbIFNOMHAETCA Ha MOCTOSHHOM npenapate «Toyka pocTa
cTebns 4BETKOBOrO pacTeHUs», KOTOPbIA npeacTaBnseT coboi
NPOJOMEHBIA pa3pe3 uYepe3 KOHYC HapacTaHus nobera LBETKOBOrO
pacTeHS.

1 Mpn 60MbLIOM YBEIMYEHUM MUKPOCKOMA PacCMOTPETb K/IETKM
BEPXYLUEYHON  MmepucTeMbl. OO6paTUTb  BHMMaHuMe Ha  opmy
MepuUCTEMATUYECKMX  KNETOK,  TOHKME  KETOYHble  060/04KM,
uUMTONNasMy, KpyMnHble OKPYr/ble s4pa, WX MOMOXEHWE B KIETKe,
OTCYTCTBME MEXK/IETHUKOB B MepucTeme. CoOMocTaBUTb CTPOEHUE
M3YYEHHOr0 00beKTa C M306paKEHMEM Ha PUCYHKe 2.2. 3apucoBaTb
HECKO/IbKO KNETOK MepPUCTEMbl, OTMETUB Ha PUCYHKE 060/104KY, A4po0,
LMTONNa3My, BaKyosu.
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PUCyHOK 2.2 - KfeTOYHOe CTPOEeHMe BEpXYLUEYHO MEPUCTEMbI:
1 - ob6onoyka KNeTku, 2 - uyutonnasma, 3 - A4p6,“4 - SAPLILKO
(3 H. C. Kucenesa, H. B. LLenyxuH, 1969)

Pa6ota 3 BepxyweuHasd MepucTema B, 3apOAblLLEBOM KOpHE
nweHuybl (Triticum L.)

Xog paboTbl

1 TlpuroToBuTb Mpenapats:, | HaOyXLIyK 3epHOBKY  MLUEHULbI
paspesaTtb BAOMb 6GOPO34KW, .PacCMOTPETb pas3pe3 MPOCTbIM [/1a30M,
HaliTK 3apofblll, chenaTb,TOHKUIA NPOAONbHBIA Cpe3 ¢ 3apofbllla,
MOMeCTUTb €ro B Karo BOfbl, HAKPbITb MOKPOBHbIM CTEK/IOM.

2 PaccmoTpeTb Cpes| 3apofbllia CHayana MmpocTbiM rN1asoM, 3aTem
npyv MasioM YBENNYEHUN MMKpOcKona. HailTw 3apofbllieBblli KOPEHb,
paccMoTpeTb €Fo,{ CPaBHUTL CO CTPOEHWEM Ha puUCYHKe 2.3 U
3apucoBaTb. JlokazaTb Hayano audpepeHUMaLN  BEPXYLLIEYHOW
MepUCTeMbl |KOPHS - [epMaToreH, nepubnemy, naepomy, KOPHEBOM
YeX/IMK.
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PucyHok 2.3_=/KOHyC HapacTaHus KOpHA nweHuubl (Triticum):
1- KanunTporeH, 2 - fgepmatoreH. 3 - nepubnema, 4 - nnepoma, 5 -
Kpax- MasibHble 3epHa B K/IETKaX KOPHEBOro Yex/vka, 6 - oTnajatoLine
KneTku yexsivka (U3 H. C. Kucenesa, H. B. LenyxuH, 1969)

PatoTta 4 CtpoeHue anugepmuca nucta repaHun (Pelargonium
zonale Ait.)

Xof paboThbl
1 MpuroToBMTL Mpenapatbl HUXHErO M BEPXHEro anuaepMuca uc-

TbEB repaHu.

O6epHyTb NNCT (HWMXXHEA WM BEPXHEN CTOPOHOIM HapyXy) BOKPYT
yKasaTe/lbHOro nasibLa fIeBOA pyKW, COpBaTb MUHLETOM HeBO/bLION
KyCcOYeK anuaepMuca, MONOXUTbL €ro Ha nNpegMeTHOe CTeKNo U
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paccMOTpeTb Npenapar MO4 MWKPOCKOMOM MpU MasioM U 6O0/bLLIOM
YBENNYEHUN,

2 PaccmoTpeTb npenapaT npy MasoM W BOMbTOM YBENMYEHWU
MUKpocKoma. HapncoBaTb HECKONIbKO OCHOBHbIX — 3nuAepMabHbIX
KNETOK, YCTbULA 1 BONOCKM (KPOIOLLME W XKenesncTbie). Ha pucyHke 2.4
OTMETUTb: YCTbUUHYIO LIEMb W 3aMblKaloLiMe KNEeTKW, a Takxke AeTanu
CTPOEHMA 3NuAepManbHbIX KNeTOK, K/eTOYHYH 0060/104Ky, MOpbl B
060/104Ke, LMTONNa3My, BaKyo/b, KNETOYHOE S4p0, NAacTuabl

3 Ha noCTOSIHHOM MuWKponpenapaTe MOMEPeYHOro cpesa JcTa
Mpuca repMaHCKOro MO3HAaKOMWUTbCS C  [eTa/lbHbIM _GTPOEHUEM
YCTbUYHOIO KOMM/eKca.

4 PaccMOTpeTb npenapat Npu MaioM W GOMbLUIOM: YBENNYEHUW.
HapricoBaTb HECKO/IbKO OCHOBHbIX 3MWAEPMabHbIX ANETOK U YCTbULA.
Ha pucyHKe nmokasaTb CTPOEHME U PacrooXeHWe YETbUL, U CTPOeHUe
OCHOBHbIX 3MUAEPMa/IbHbIX KNETOK.

PucyHok 2.4 - 3nugepmuc nucta repaHu (Pelargonium zonale):
1 -/o6ono4Kka KneTku, 2 - uutonnasma, 3 - A4po, 4 - X10ponnacThbl,
54 ,'ycTbnua, 6 - NpOCTOM BOMOCOK, 7 - D>KENe3ncTblii BOMOCOK
(n3'H. C. Knucenesa, H. B. LLenyxuH, 1969)

Pa6oTta 5 Mepungepma ctebna 6ysnHbl (Sambucm nigra).
CTpoeHue yeyeBUYEK

Xog paboThbl
1 PaccmoTpeTb BETKY OY3UHbI.



2 Ha nocTosHHOM npenaparte: pacCMOTPeTb CTPOeHWe Mpo6KU K
CTpoeHMe ueueBMUYKU. CHapyXu cpesa BUAHbI MOMypPaspyLUEHHbIe,
MNOCKME K/ETKN 3MUAEPMUCA, 38 HUMW - MpaBWbHble pafuaibHble
pagbl NPo6Ku (thennembl) ¢ TONCTbIMK 060/104KaMK, 6€3 NPOTOMNIAcTOB.
MHorga BO BHYTPEHHWX K/ETKax MPOOKM 3aMeTHbl HeycreBLUune
paspywmTtbes agpa. [lMog npobkoi pacnonarae€Tcs CMOM  XXMBbIX
TOHKOCTEHHbIX KNEeTOK C JrycToii umMTonnasmoi. 31o densioreH. BHyTpb
OT Hero feXWT 06pa3oBaHHas MM  >KMBas MapeHXMMHas TKaHs -
tennogepma. YeueBMuka MOYTUM  MOMHOCTHIO  3aMOJIHEHA ¢ PbIX/10
pacnofiaraloWUMmCa okpyrneimu KIETKAMW - BbINOHAKLLEH \TKaHbHO.
BepxHuit cnoii - 6onee MNMAOTHbIA, C PSAOM Pa3pbiBOB; TPELNH -
COCTOUT W3 KNETOK NPO6KMN.

3 3apucoBaTb Y4yacTOK nepuaepmbl Oy3uHbI, (OTMETUB OCTaTKM
anugepmunca, npobky, dennoreH, hennoaepmy, BbIMOMHAKOLWLY TKaHb
yeyeBMYeK (PUCYHOK 2.5).

6

PucyHok 2.5 - CTpoeHue nepuaepmbl 6y3mHbl (Sambucus nigra):
1 - asnmgepmuc, 2 - npobka, 3 - dennoreH, 4 - ennogepma, 5-
BbINOMHAOLLAS TKaHb YeyeBUYKM, 6 - MapeHXmMma nepBUYHOR Kopsbl, 7 -
KonneHxvmMa, 8 - 3HAodepma, 9 - CKaepeHxvMa nepuumkna, 10 -
napeHxmma BTOpUYHO Kopbl (M3 |1 C. Kucenesa, H. B. LLlenyxuH, 1969)



Pa6oTa 6 CTpoeHMe KOpPKU

Xog paboTbl

1 PaccmMoTpeTb npenapaT KOpKM Ayba. Ha un3nome KOPKM
Habnoaath 4vepefoBaHWe CNOEB MNPOOGKM U OTMepLUEeil  KOPOBOW
napeHxumebl. O6paTUTL BHUMaHME Ha YelllyiiuaToe pacrosioXKeHue Cr0eB
NPO6KK, NX CMbIKaHKe. 3apucoBaTh (PUCYHOK 4.6).

14

PUCYHOK 4.6 - ‘CxeMa CTPOEHUA KOPKY pa3;HbIX pacTeHIA:

A - vewyiiyaTas kKopka gyba (Quercus), b - KonblLeBas Kopka
BuHorpaga (Vitis vinifera); 1 - kopka, 2 - pgeATeNbHbIA Ny6, 3 -
fpeBecuHa; 4-7 - nepugepma, 8 - KameHUCTble KNeTku, 9 - ny6sHble
BOMOKHA,\10 - cepAueBuHHbIE nyun, 11 - Kambuin, 12 - cocyapl, 13 -
roguynoe konouo, 14 - cepguesuHa (M3 H. C. Kucenesa, H. B.
LidenyxumH, 1969).
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3aHATME 3 OCHOBHbIE U MEXaHNYeCKNE TKaHU

MpoYHOCTb pacTeHWst 06eCneYnBatoOT BCE TKaHM, XXMBbIE U MEPTBbIE.
MexaHunyeckast posib XMBbIX, K/ETOK 00YCNOBfieHa WX TYpropom.
KneTku, HacbllWeHHble BOAONA, YNpyru, XOpPOLUO COXPaHsAT (opmy K
06beM M TeM cambiM 06GecneynBatOT COXpaHeHWe (hopMbl pacTeHus B
Lenom. PacTeHus, obuTatoLie B YCNOBUAX U3OLITOYHOIO YBAKHEHUS,
HanpyMep BO BNXKHbIX flecax, BOLOEMaX, CreLnaibHbIX MeXaHUYeCKUX
TKaHel 06bI4YHO He UMEKOT, UK 3TU TKaHW pa3BMBaroTCca cnabo. BTakmx
YCNOBMSX TYPrOPHOE COCTOSIHME K/ETKWM JOCTaTOYHO A1 0becneyeHmns
MeXaHU4eCKON yCTONUMBOCTU pacTeHUS.

Typrop KneTku 3aBUCUT OT BHELUHMX YCMOBWIA. B 'F€X cnyvasx,
KOrja TYpropHoe COCTOSIHME HEMOCTOSHHO MW Opradbl PacTeHNn HeCyT
OONbLUYI0O  MEXaHWYEeCKyr0 Harpysky, pasBuMBatOTCA  CreuuasbHble
MexaHuyeckue TkaHu. OHM pa3HOO6pa3Hbl, HO UMEHT 0BLLMIA MPU3HAK -
TONCTbIE K/IETOUHbIE 060/104UKN.

TVHbI MeXaHNYeCKOl TKaHW. Pa3nualoT TpM BUAA MeXaHUYeCKOow
TKaHW - CKNEPEHXMMY, KOMNEHXUMY WCKiiepenabl.

CknepeHxuma (0T rpeuy. skleros-"rBepgablit, engchyma - HanuToe) -
OCHOBHOW BWJ MexaHW4eCKON TKaHW. OHa o6ecrneymBaeT NPOYHOCTb
0CeBbIX OpraHoB. K/eTKN CKAEPEHXUMbl MPO3eHXUMHbLI N0  (hopMme.
[nnHa nx npeBblaeT WUPUHY B AECATKM WM COTHM pas. M3-3a aToro
K/IETKN CKMEPEHXUMbI -~ Ha3bIBaOT BOJIOKHOM. KneTouHble 060/104KM
TOACTbl U cnoucTsl. [FlOIOCTb KMIETKU CY)XaeTcad [0 CamMoro Y3KOro
KaHana, Ha nonepedHoOM paspese 4acTO KaXeTcs TOUeyHOR. KneTouHble
060/104KN  Kak, (NpaBuno, oApeBecHeBalOT. TOMbKO HEKOTOpPble BWAb
PacTEHUA WMEIOT CKNIepeHXMMy, KOTopas He OfpeBecCHeBaeT Wu
ofpeBecHeBaeT cfabo. B aTux cnydyasx 060/104KM YTOMWAKTCA, HO
OCTalOTCSA, LIeNIMH0N03HbIMM, MO3TOMY, 06M1afas BbICOKOW MPOYHOCTHIO,
OHW HE TepstoT CBOe 31aCTUYHOCTU.

CknepeHxmma 061agaeT 60MbLIOA MPOYHOCTLIO  YNPYrOCTbIO.
Ynpyrocts Ny6sHOro BONOKHa MpeBbIaeT YNpYyroctTb >Xenesa WU
nNpubamkaeTca K ynpyroctu cratu. 3TO 06YCNOBMEHO He TO/bKO
MaTepuasioM KNeTOYHOM CTEHKW, HO W CTPYKTYPOWA 3MeMeHTapHbIX
BOJIOKOH, UX B3aMMHbIM PacrnofioXKeHUEM.

CkepeHxmma B paCTEHUUN HaXOLMTCS B OCEBbIX OpraHax, B CTe6nsx
N KOpHsAX. OHa BXOAWUT B COCTaB; MPOBOAALUMX MYYKOB. Y MHOIUX
pacTeHWn MOXHO BUAETb MEXaHWYECKOe KOMbLO WU OTAENbHbIE TSHXKU
MEXaHWNYECKOW TKaHW B MEPBMNYHOI KOpe Un NepULMKE.



Konnenxuma (ot rped. kolla — kneit, engchyma) - napeHxumHas
TKaHb. Ha mnonepeyHoM pas3pese KNETKU  KOMNEHXUMbl  UMEOT
pasHoob6pa3Hyto opmy, 6AM3Kyt0 K 4-5-rpaHHOi, Ha MNPOAONLHOM -
HECKO/IbKO BbITIHYTbI N0 0ocu. OB0M0YKM YTOMLWAOTCS YaCTUYHO U
TO/IbKO 3a CYET KNeTyaTKu, No3ToM]/ COAEPXKMMOe KNEeTKN He OTMUPAET,
KaKk 93TO Habnofaetcsi B OONbLWIMHCTBE MEXAHUYECKUX TKaHeil.
XapaKTepHOli OCOOGEHHOCTHIO KOMJIEHXMMbI SBASETCA HaaMune B ee
KNeTKaxX X/I0ponaacToB.

Mo xapakTepy YTO/LLEHWIA pa3nnyatoT TPWU BUAA KONIEHXUMBL -
YroNKOBYK, MNMAacTUHYATY0 U pbIXyl. B yronkoBoW KOAAERXMME
YTOJILLEHNA pacnonaratoTca Mo yriam KneTKW. YTONKOBbIE-YTO/LEHUNS
3-4 CMEeXHbIX KNeTOK 06pas3ytoT «OCTPOBKW», 6narogaps, KOTOPbIM
TKaHb MPY>XKUHWT, CMArYaeT BHELLHWE TOMYKW. BCTpevaeTca yronkosas
KOMMIEHXMa B CTe6/sAX, YepellKax SIMCTbeB W JIMCTOBbIX MacTUHaX.
OHa XOpoLlo pa3BuTa B MEPBMYHON KOpe CTe6fieid TbIKBbI, FeopruHa,
KapTogens, wandes.

B nnacTMHYaTON KONNEHXMME YTONLLAKTES TaHreHTa/lbHbIE CTEHKM,
Hapy>XHast W BHYTPeHHssA. [nacTuHyaTas® KoeHxXuMa WMeeTcs B
cTebNsX, MMCTOBLIX YepeLlKax A610HU;-3EMITHNKN, CMOPOLMHbI.

B pbixnoii  KOANEHXMME  XQPOLWIO  pasBUTbl  MEXKIETHUKW.
YTonuaTcs Nulb Te Y4yacTKM 060M0YKM, KOTOpble rpaHuyar c
MEXKNeTHUKaMU. Pbixnas KoAIEHXUMA BCTpeyaeTcsi B CTebnsx wu
yepeLlKax mapun 6enoii, peBeHs, nogbena n Apyr X pacTeHWiA.

Pe3KOi rpaHuLbl MeXAy Ha3BaHHbIMM TUMaMU KO/IEHXUMbI HET,
BCTpeYarTCA rnepexopHble opmbl. KonneHxMMa — TKaHb Cnabo
cneynannsnpoBadAas. OHa BbIMOMHSET He TOIbKO MEXaHUYECKYH, HO 1
accumunupytodiyto” gyHkumo. Ee ponb B 06ecneyeHur NpOYHOCTH
pacTeHMs CPaBHWUTENbHO HeBenuKa. PacnonaraeTca  KONMNeHXMMa
MOBEPXHOCTHO, MOACTWMAET 3NUAEPMUC U 0OYCNOBNMBAET 3€/IEHYI0
OKpacKy. CTeb/neil TpaBSHUCTBIX PacTEHUMA U MOMOAbIX APEBECHBLIX
NoberoB. B NUCTOBLIX NAACTMHKAX KOMMEHXUMa NeXUT Hag v nof
APOBOAALLNMM ny4YKamu. KonneHxumMa  MMeeT  MNepBUYHOE
MPONCXOXAEHME N XapaKTepHa A1 MOMOAbIX pacTyLUX OpraHoB.

Cknepengbl (0T rpeuy. skleros — TBepabli, eidos — dopma), nnm
KaMeHWUCTble  KNETKW, WMEKT MapeHXMMHYH (QOopMy, OKpYrayio,
AALEBUAHYIO, NHOTAA HEMPaBUbHYHO, pa3BeTBEHHYH. O60/I0UKN 3TUX
K/TETOK CW/IbHO YTO/LAKTCA U OfpeBECHEBAOT. B K/IETOUHBIX CTEHKax
BUAHbI MHOTOYMCNEHHble KaHanbl. CHOpMMPOBaBLUMECS  KETKU
MepPTBbI, KNETOYHbIE MOMOCTW COAEPXMMOro He UMEHT. BcTpevatoTcs
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KaMEHUCTble KNMETKU B MNJ0fax, CeMeHaX, KOpHAX, cTebnsax, obpasys
KOMMaKTHY TKaHb WM pacnofarasch He6obLWIMMM Fpynnamu, UHOra
MOOLMHOUKE.

OcHoBHaa napeHxuma. OCHOBHas MapeHxXMMa 3aHuMMaeT B
pacTeHWn 3HauMTebHOE MECTO, Kak no o6bemy, Tak M nmo ponu, B
0CeBbIX OpraHax, KopHe W cTebne OHa COCTaBnsAeT KOpy, CEPALEBUHY U
cepaueBnaHble nyun. TpoBOAAWME U MEXAHUYECKME TKaHW Kak Obl
MOrpyXXeHbl B OCHOBHYHK' NapeHxuMMy. M3 Hee >ke COCTOMT MSKOTb
NN0AO0B, CEMSIH, Me30(UNN INCTLEB.

KneTku OCHOBHOIA napeHX1Mbl 0T/IMyaroTCs cnaboi
cneynanusauvein.  Mopdonormyeckn 1 (OU3MONOLMYECKN  OHM
OTHOCUTENbHO B/IM3KN K MEPUCTEMATUYECKUM.

KneTkn OCHOBHOW MapeHXMMbl pa3HOO06pa3Hbl MO  opme, OHM
6bIBalOT OKPYr/ble, OBasbHblE, LWAMHAPUYECKME, TabnuTuyatble n ap.
LinTonnasma B K/eTKax pacrosiaraetcs, Kak.>npasuao, MOCTEHHO.
LleHTpasbHOE NOMOXeHWe 3aHUMaeT Bakyo/s, B uuTonnasme MMeroTCs
nnacTuabl W [pyrue OpraHensibl - , MUTOXOHAPWM, OUKTWOCOMBI,
pnbocomMbl. OBbIYHbI BK/OYEHUA - (KpaxMasibHble 3epHa, 6enkoBble
KpUCTannbl, Kanau macna u gp. O60/04KM KIETOK Yalle TOHKMe ¢
MPOCTLIMM NMOPaMK, pexxe YTONLLERHbIe Y YaCTUYHO OfPEeBECHEBLLVE.

"naBHas yHKLUMS OCHOBHOM, MapeHXMMbI - MpeBpaLleHne BELLEeCTBa
M 3Heprn. B ee KneTkax\ NMpoTeKawT pasHo06pasHblie MNpPOLecChl
CMHTE3a W TUApPOAM3a;. MPOUCXOANT  HAKOM/EHUe NIacTUHYATbIX
BelLecTB. B 3aBMCMMOCTIA OT NOMOXKEHNMN B PacTEHMM NapeHXnMa MOXeT
BbIMOMHATL  pasfuUHble (yHKUMM: - 3amacalollyto, MPOBOAALLYHO,
MeXaHWYecKyt,( BbIAENUTENbHYIO, aCCUMUMSLMOHHYIO, MOXET AaBaTb
Hayano BTOPMUHOW 06pa3oBaTeNbHON TKaHW.

B cepdueBvHe cTebns, aHAOCNepMe CEMSH, B CeMAA0NAX 3apoAbILLa,
B KNYOHSIX,) OKOMIOMNOAHWKaX OCHOBHAA NapeHXuMMma SBASETCA TKaHbIO
3anacalouleii. B ee K/eTKax MPOMCXOAWT  CMHTE3  HEKOTOPbIX
OPTaHMYeCcKUX COefMHEHWI UK HaKanAMBalTCH caxapa, Kpaxman,
VHYAIMH, 6enku u Apyrve nuTaTefbHble BELLECTBA, CBOWCTBEHHbIE
[aHHOMY BWAY PacTeHWiA.

B cepAueBUHHBIX fyyax CTe6Nis M KOPHS MapeHXuma urpaet
NPoBOAALLYI0 pofb. MO Hell pacnpocTpaHATCA BOAR, MUHEpasbHble U
OpraHn4yeckue BeLLEeCcTBa € pajvaibHOM HamnpasfieHMU OT MPOBOAALLMX
TKaHEN K >XUBbIM KNeTKam KOpbl K cepaueBuHbl. KneTkn mapeHXumbl
HECKO/MIbKO  BbITSHYTbl B pajguasibHOM  HanpaeneHun. OCHOBHasl
napeHxrMa, COMpPoBOXAalolas CcocyfAbl B ApEeBECUHE, TakKXe WMeeT
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OTHOLLUEHMWE K npoueccy nepeaBvdKeHUs BelecTB. MexaHUYecKyo pofib
K/IETKN OCHOBHOW NapeHXWMMbl UFPardT rnaBHbIM 06pa3om 6Gnarogaps
CBOEMY Typropy. 37a WX (QYHKUUS WHOTAa YCW/IMBAeTCs MyTem
YTONLWEHNS KNETOUHbIX CTEHOK.

ACCUMUNALMOHHYIO TKaHb TakXXe MOXHO paccMaTpuBaTb Kak OfWH
M3 BapuaHTOB «MepeBOM/IOLEHUSA» OCHOBHOI MNapeHXumbl. Havbonee
MONHO 3Ta TKaHb pa3BMBaeTCA B SIMCTOBOM MIAaCTUHKE, COCTaBnAA .eé
OCHOBHYI YacTb - Me30ounn. Pa3nuuyaroT CTONGYaTbIi, ryouaTbiid w
CKNaguaTtblii TUMNbI Me3ouna.

MpakTnyeckoe 3aHATHE 3

Llens:  no3HakoMuTbCs  C¢  06Weld  xapaKTepucTUKOn  u
Knaccugukaumeid OCHOBHbIX W MEXaHUYECKUX' "TKaHel, u3yumTb
CTPOeHMe TKaHei Mof MWKPOCKOMOM Ha MOCTOSHHBLIX W BPEMEHHbIX
npenapartax.

MaTepranbl 1 060pyfoBaHue:" CBeXWe fIUCTbA  repaHu;
(hMKCMPOBaHHbIE YepeLlkn JINCTA.|CBEKbl, KYBLUWHKW, >XMBbIE WU
(hbMKCMpOBaHHble He3penble -AA0Abl Tpylun; KnybeHb KapTodens,
MOCTOSIHHbIE MWKpONpenapaTs! 3nuiepmuca repaHy, NPOLOSbHOrO U
MOMepeyYyHoOro cevyeHuns yOsHLIX BOIOKOH fibHa; MUKPOCKOMbI, NMUHLETHI,
Ne3BUsA, NPenapupoBasibHbié UMbl, NPeAMETHbIE U MOKPOBHbIE CTEKNA,
Yallleykmn € BOAOW WTIMNETKON, (hubTpoBanbHas bymara.

PaboTa 1“OCHOBHbIE TKAHU

Xoa-paboTbl

1+ RlpnroToBmTb npenapar cpesa Kny6Ha kapToens 1 03HaKOMUTLCS
C ,00WMMM YepTamu CTPOeHUs 3anacatolleil napeHxumbl. O6paTUTb
BHMaHWe Ha (hopMy KNETOK U pasMepbl MEXKISITHUKOB (PUCYHOK 3.1)

2. Ha pucyHke 0603HaumTb, KAETKM 3anacarolleil MapeHXUMbl,
KpaxXmaJlbHble 3epHa.

3. MpuroToBMTbL nNpenapat MNOMEPEYHOro Cpesa Yepellka /ucTa
KYBLUMHKM.

4. Ha prcyHKe 0603HaUNTb MEXKMETHUKMN U KNETKW NapeHXMMbI.
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PucyHok 3.1 - 3anmacaiowias napeHxuma KnybHsa ~ KapTodens
(Solatium tuberosum) (A) n aspeHxuma KyBLIMHKK ' (Nymphaea alba)
(B): 1- mexknetHuk (U3 B, . XpxaHoBCKui4,..C. ®. TMoHOMapeHKO,
1979)

PaboTta 2 YronkoBas KOJJIeHXMMA YepewlKa NncTa CBeK/Ibl
06bIKHOBeHHON (Beta vulgaris L.)j\ RsacTnHYaTass KoAJeHXMMaA
MOJ1040ro cTebsis NoAco/IHeYHMKaA OaHoNeTHero (Heliantus amtuus
L)

Xog paboThbl

1 N3rotoBuTb npenaparbl TOHKOrO MOMepevyHoro cpesa Kaxaoro
06beKTa 1ccneoBaHuUs, \MIOMeCTUB UX Ha MPeAMeTHOe CTEK/0 B Karn/wo
BOZbl 1 HAKPbIB MOKPOBHbIM CTEK/IOM.

2 PaccMOTpeTb)cpesbl Noj MUKPOCKOMOM MpY MasioM W 60/bLIOM
yBenuueHuaxs. ‘Klpyu  3TOM MOXHO ferko y6eautbcd, 4TO Oefble
6nectawme, WATHA - LENN0N03HbIE 060M0YKN KNEeTOK, a TEMHble -
NONOCTN KNETOK (PUCYHOK 3.2).

3 \3apucoBaTb HebOMbLIME Y4YaCTKM PACCMOTPEHHbLIX TWUMNOB
KONIAEHXMMbI, OTPA3UB YTO/LLEHHbIE Le/IIH0NI03HbIE 060/1I0UKMA PUCYHKE
OTMETUTb KETOUHYIO 060/104KY, UMTOMNA3MY, A4P0, NeAKONNacTbI.



A b

PucyHOK 3.2 - Tunbl KONNEHXUMBI:

A - YTONKoBaA KO//MeHXMMa 4epellKka CBeKnbl: 1 -- yroniieHue
060/104KWN KNETKK; 2 - BaKyonb; b - MnacTuHuatas KonnerAxmma crebns
NOACONHEYHMKa: 1- anuaepmuc; 2 - X10poPUNIOHOCHasA. MapeHxuma; 4
- yToNWeHns 060n04KM KNeTku; 5- aapo; 6 - Xnoponpactel (M3 H. C.
Kucenesa, H. B. LenyxuH, 1969)

Pa6ota 3.3 CknepeHxMMa fbHa « '06BIKHOBEHHOro (Linum
usitatissimum L.)

Xop paboThbl

1 PaccMoTpeTb  MOCTOsHHBIA  MpenmapaT  MPOAOAbLHOIO U
MOMNepeYyHOro CeYeHUst CKMEPEHXUM HbIX BO/IOKOH, BbICHWUTL: &) MeCTo
pacrofioXeHnss  BOMOKOH;< 6) xapakTep pacrnonoXeHWs BOSIOKOH
(rpynnamu, Ko/bLOM, [YFOW, OAWHOYHO); B) TUM BOJIOKOH (Ny6sHbIE,
[PEBECUHHbIE).

2 3apucoBaTth./ CKMEPeHXWMHble BOIOKHA B MPOLOJSIbHOM ¥
MOMNepeyHoM _CeYEHUSX, OTMETMB MOMOCTb K/ETKU W C/IOUCTYHO
060/104Ky (pUCYHOK 3.3).

PucyHok 3.3 - MonepeuHblii (A) u npogenbHbii (B) cpesbl NyOsHbIX
BO/IOKOH B CTe6/1e bHa 00bIKHOBEHHOTO (M3 . A. BaBTyTO, JI. M. Epei,
2002)



Pa6oTa 3.4 Cknepenfbl B nnofgax rpywim obbIKHOBeHHOM (Pyrus
communis L.)

Xog paboThbl

1 MNpuroToBMTb NpenapaTt: HebOMbLUOE KOMMYECTBO MSKOTU Maoja
rpywn nepeHecT Ha MpeAMETHOe, CTEKMO B Kanil BOfAbl, pa3faBuTb
MexaHW4eckue TKaHu (OHW B BUJE XKENTOBATbIX TOYEK XOPOLIO BUAHBI
HEBOOPY>XEHHbIM rNa30M Cpeu COYHOM MSKOTK Niofa) (pUCyHoK 3:4).

2 PaccmoTpeTb Mnpenapar nNoj MWKPOCKOMOM MpY  M@nom K
6onbwOM yBenmueHun. O6paTUTL BHUMaHue Ha ckiepengpi CTEeHKM
K/IETOK MPOHM3aHbl Y3KUMW MOPOBLIMW KaHanaMu B BUAE HepTOYEK,
KoTopble uMHOrA4a BeTBATCA. KneTkm  MmepTBble,. | ‘mONOCTL  UX
He3HauuTeNbHasA, 6e3 npoTonnacTa.

3 OTMeTUTb Ha PUCYHKE TpPynnbl CKAEpPens Cpeau  KIeTok
napeHXuMbl W OTAe/bHbIE: CKNepenabl, YKa3aB B_HWX MOMOCTb K/IETKW,
C/IOMCTOCTb 060/104KM, MOPOBbIE KaHA/bI.

PucyHok 3.4.-/ Cknepeungbl nnoga rpywu: A - nnog rpywu, b -
rpynnbl CKMEPENs Ccpefu KNeToK napeHxumbl, B - cknepengbl: 1 -
NnapeHXMHbIe KNETKU MSAKOTU; 2 - CTeHKa KNeTku; 3 - npocrtas rnopa B
nnaHe;(4 5 Npoctas nopa Bpaspese; 5- 3amblKaroLlas niaeHKa nopsl; 6 -
nosioCTb KneTkm (M3 B. . XpxaHoBckuii, C. d. MoHomapeHko, 1979)



3aHaTuKe 4 lpoBoasLMe TKaHU

MpoBofsmne TKaHW MpeAcTaBieHbl Kcunemoi un (hnosmoid. OHu
OTHOCATCA K C/IOXKHbIM TKaHAM, TaK Kak B WX COCTaB BXOAAT
MOP(ONOrMYeckn 1 (PYHKUMOHIbHO — PasHOPOAHblE  3MEMEHTbI -
NpoBOAALLMe, 3anacatrolime 1 MexaHUYecKue, KOTopble BCe BMeCTe
obecneunBaloT NpoBefleHWe BellecTB B pacTeHun. Kcunema u gnoama
06pasyloTcad M3 MNepBUYHOM (NPOKambus) WM BTOPUYHOWK  (KamoOwst)
MEepMCTEMbI 1 Ha3bIBAKOTCSH COOTBETCTBEHHO NEPBUYHBLIMU 1 BTOPUYHLIMU.

Kcunema cnyxut fns nepefswdkeHWs BOAbl U MUHEPASBHbIX
BELECTB KO BCEM OpraHaM pacTeHus («BOCXOAAWMIA FOK»). OHa
COCTOMT W3 COCY[OB, Tpaxewg, [PeBECUHHOW MNapeHXWMbl U
nmépucgopma (ApeBeCUHHbIE BOJTIOKHA).

Tpaxengbl - MepTBble MPO3EHXMMHbIE KNETKN C~ YTO/LLEHHBbIMU
OAPEBECHEBLUMMI 0060/I04KaMM, HECYLLIMMUN OKaiMIIEHHbIe nopbl. Cocyapl,
WAK  Tpaxeu, COCTOAT W3 MHOIMX KMETOK:, | “\KOTOpble Ha3blBAOTCH
yneHuKamMn cocyfa. [lonepeyHble MeperopofkyM MeXay YfieHuKamu
pacTBOPSIOTCA W BO3HMKAKOT nepgopaynn’ (CKBO3Hble 0TBEpCTUs). [Mo
TakvM MoNbIM TPyOKam pacTBOpbl MEPEABUTalOTCA 3HAYMTENBLHO flerye,
uem no Tpaxengam. [lo xapakTep]/ “YTOMLIEHWA KNETOUHbIX CTEHOK
YIEHWKOB COCY[0B Pa3/NyatoT~CAupaibHble, KOMbYaTble, NIECTHUYHbIE,
ceTyatble, TOUEUHbIE COCYAbI.

Y MHOrMX pacTeHWid, C BO3pacTOM COCyAbl 3aKynopuBaroTCs
TUANAMK - NAPEeHXMMHBIMWU K/ETKaM:M, KOTOPble MPOHMKAKT B COCY[
yepe3 NOpbl B CTEHKAaX; pa3pacTaloTca W 3aKyrnopusaloT ero, AenawT
HenpoxoAumbiM (TWANbI Pa3BUBAIOTCA B cOcydax Ay6a, akaLuu, AceHs).

MapeHXMMHbIEKNETKM paccesiHbl HO BCEW KCUEME WU NPUMbIKAKOT
K cocyjam,«0bpasys 06knagky. KneTku [peBeCMHHOR NapeHXMMbl
HECKONbKO. “BbITAHYTbI MO OCW oOpraHa, O060MOYKM UX Ccherka
YTOMLAKTICA, MOTYT ofpeBecHeBaTb. JIMOPUDOPM - MepTBble KNETKU C
ofpeBecHeBLWIMMM  060/104KaMK,  CO3falolimMe onopy U  3aWuTy
TpaxeabHbIM U NAPEHXMMHbIM 3/1eMEHTaM KCUMNEMbI.

Mo noame opraHWYyeckue BeLLeCTBa, CUHTe3UpyloLnecs B
NNCTBSAX, ABWXKYTCA KO BCEM OpraHam pacTeHUsi (KHUCXOASALLMIA TOK»).
OHa cocToUT U3 CUTOBUAHLIX TPYOOK, KIETOK-CNYTHUL, Ny6AHOI
napeHXuMbl U NYyBAHbIX BOSIOKOH.

MpoBogAWNMY  3nemMeHTaMy  ABNAIOTCA  CUTOBUAHbLIE  TPYOKMU,
npeacTaBnsolime  Cco6OA  BepTUKANbHbIA PS4 KMBBIX  KIETOK
(uneHukoB). WX nonepeyHble CTEHKWM MPOHM3aHblI MNepdopaLnamm
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(cuTOBMAHbIE nNAAcTMHKKM). CTeHKa u4feHMKa LennnosHas, sgpa B
3pe/IOM COCTOSIHUM HEeT. PSaoM ¢ CUTOBUAHOW TPy6KOW 0O6bIYHO
pacrnonoXeHa OfHa WU HECKONLKO COMPOBOXAAIOLWNX KNETOK (KNeTOoK-
cnyTHWL). OHW CBA3aHbI C CUTOBUAHBLIMU 3/IEMEHTaMU M1a3MoecMamu
1 06ecneynBatoT perynaumio nepessudkeHns BeLLECTB No (hio3me.

Jly6sHOe BOMOKHO MOP(ONMOrNYECKN CXOAHO C  APEBECUMHHbIM.
MapeHx1ma BO p103Me pacnoniaraeTcs paccesHo Y BMECTE C CUTOBUAHLIMU
Tpy6Kammn COCTaB/ISIET MATKUIA Ny6, y4acTKU y6SAHOro BONOKHA - TBEPAbIN
nyo.

TKM KCUneMbl U ()103Mbl  0OBEAMHAIOTCA B NPOBOASWME WK
COCYANCTO-BONIOKHUCTLIE MyykW. 10 CTPYKType nNpoBogsAluve MNy4yKu
MOFyT ObITb MOSIHBIMU W HEMOMHbIMK (COCTOAT TO/MbKO ‘W3 3/1EMEHTOB
(hI03Mbl AN KCUNEMBI), OTKPbITbIMKA (MeXJy NPOBOASLMMMN TKaHAMMU
pacnonaraetcs Kambuit, B pe3y/nbTaTe Yero_ Ny4yok npuobpeTaer
CNOCOOHOCTb K BTOPUYHOMY YTOSLLEHWIO) W 3aKPbITbIMU (NPOKaMouii
MOSHOCTbI0  AudbdhepeHUMpYyeTCs M NpeBpallaeTcs B MEPBUYHbIE
NpoBOAsALLME TKAHU - Y OAHOAOMbHBIX)., B/ 3aBMCMMOCTM OT B3aVMHOM0O
PacnosiokeHWs (I03Mbl U KCUNIEMbh, Pas3InyaroT MyyKM HECKONbKUX
TUMOB:

- Ko/nnartepasibHble - (PN03IMAPacronaraeTcs KHapy»Xm, a Kcunema
- K LeHTpy opraHg;

- buKonnaTepasibHbIE -\ B TaKOM My4yke pa3nnyatoT [Ba y4acTka
(hN103MbI - Hapy>XHbI Y BHYTPEHHUIA

- KOHUEHTpUYeCKNe - Kcunema 3aMKHYTbIM KOJbLOM OKpYXaeT
(hnosmy (amdrBasabHble NMYyYKU - Y OLHOAOMbHLIX), 1M60 HaobopoT, -
thnoama oKpy>KaeT Keunem;/ (ampukpnbpanbHble - Y NanopoOTHNKOB).

- paguasibHble - yyacTKM (DI03Mbl U KCUEMBI N1EXaT MO pasHbIM
pasuycam. u He ConpuKacatTcs, UX pasfenstoT yYacTKu NapeHXMmbl.

FlpaKTn4yeckoe 3aHATME 4

Llenb: u3yunTb 3neMeHTbl, o6pasyrowme (noaMy U Kcunemy,
NO3HAKOMUTBLCS C Pa3/IMYHbLIMK TUMAMMU NPOBOASLLMUX MYYKOB.

MaTepranbl 1 060pyaoBaHMe: MOCTOSIHHbIE MWKpPOMNpenapaThi:
NPOJONLHBIA cpe3 cTebns ThIKBbI, pagvanbHbll U TaHreHUMabHbIN
cpesbl CTebNns  COCHbl, MOMEepeYHble CPe3bl  CTEONS  KyKypy3bl
06bIKHOBEHHO, MOACONHEYHMKA OAHOMETHErO, TbiKBbl 06bIKHOBEHHOIA;
MWKPOCKONbI.
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Pabota 1 lMpoBogdAwive 371eMeHTbl (03Mbl U KCUNEMbl Ha
NpoaosiIbHOM cpese CTebnst TbiKBbl 06bIKHOBEHHOM (Cucurbita pepo
L)

Xog paboTbl

1 PaccmoTpeTb Npy MasioM U 6O/bLIOM! yBEIMYEHUM MUKPOCKoMNa
NOCTOAHHLINA NpenapaT «CTebesb ThIKBbI - MPOAOSbI MM cpe3». Haintu
CUTOBUAHbIE TPYOKM C CUTOBUAHBLIMU MNACTUHKAMMW, pasHble <TUfbl
COCYZ0B, KNeTKN kambus (pucyHok 4.1).

2 3apucoBaTb Npy 60MbLLIOM YBEIMYEHUN MUKPOCKOMA CUTOBUAHYHO
TPy6Ky C CUTOBMAHBIMW MAACTMHKaMMW, COCYfbl C KOMbYATbIMU U
CNVPanbHbIMU  YTOMLWEHUSMU CTEHOK UM COCYfbl C pasHsMU Tunamu
nopoBocTU. OTMETUTL Ha PUCYHKAX BCE YacTW NPOBOJALLMNX 3/IEMEHTOB.

PucyHoki4.1- OnemeHTbl Kennembl (A) 1 hnoambl (B) cTebns ThiKBbl

A - coctygbl Kcunembl: | - KofbyaTblid cocyd; 2 - CnvpabHbIiA
cocyf; (3= necTtHWuHbIn cocys, 4, 5 - nopucTble cocygpl; b -
CUTOBMGHbIE TPYOKWM CTEONS ThiKBbl: 1 M CUTOBMAHbIE MAACTUHKM Ha
MOAEPEYHOM W NPOLONbHOM cpe3ax; 2 - K/eTKa-CnyTHuUa; 3 - rak
ynTonnasmbl; 4 - MO30UCTOE TeNO; 5 - YNEHUK CUTOBUAHON Tpy6KM (U3
BapblkuHoOW 1 ap., 1979)

Pab6oTta 2 Tpaxenapl CTe6ns coCHbl 06bIKHOBEHHOM (Pinus sylvestris
L)

Xog paboTbl
1 PaccMOTpeTb Ha MOCTOSIHHOM MpenapaTte paguanbHblil 1



TaHreHUManbHbI cpe3 cTebns CcocHbl. [py  MaTtom  yBeMYeHuK
MUKpOCKOMa OTMETUTb 60/1ee LUIMPOKME U TOHKOCTEHHble Tpaxewabl
BECEHHEN JApeBeCWHbl, MOCTENEHHO Mepexoisaline B TOMCTOCTEHHbIE
OCEHHME C Y3KUM NPOCBETOM (PUCYHOK 4.2). Tpn 60/bLLIOM YBEIMUYEHUN
MUKpocKona o06paTuTb BHMMaHWe Ha OKaliMfieHHble Mopbl B
pagnanbHbIX CTEHKaX Tpaxeus,

2 CpaBHUTb  W3Y4YeHHbIA MpenapaT C  W300paKeHWEM  E
MeTOLMYECKOM nocobun:; 3apucoBaTb 2-3 Tpaxeuibl B MeCTE MX
COeMHEHUs, OTMETUB WX CKOLUEHHbIE KOHLbl, OKaiMNeHHbIe Nopbl,
TOopyc.

A =)

PucyHok 4.2 )- Tpaxeufbl COCHbl. A - paguvanbHblii cpes3; b -
TaHreHunansHblid cpe3; 1 - OKaliMneHHble nopbl; 2 - 060104Ka
Tpaxeuibl;, '3 - CKOLWIEHHble KOHUbl Tpaxewg;, 4 - Topyc (u3 . A
basTyT0,JL' M Epeli, 2002)

Pabota 3  [lpoBogswme  nyykn  cTebns KyKypy3bl
06bIKHOBEHHON (Zea mays L,), MNOACOSIHEYHWKA OAHOJSIETHErO
(Helianthus animus L.) (W KupkKasoHa 06bIKHOBEHHOIO
(Aristolochia clematitis L.)), TbikBbl 00blKHOBeHHoI# (Cucurbita

pepo L.)

Xog paboTbl
1 Ha nocTosHHbIX npenapaTax MomnepeyHbIX Cpe3oB 06bEKTOB

“ccnefoBaHNs PacCMOTPETb NMPOBOAST,NE MYUKU.
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2 BbIACHMTb: @) B3aMMHOE PacrnonoXKeHne Kcunembl 1 gaosambl (Tun
nyyka); 6) Kakme 3MEMEHTbl BXOAAT B COCTaB My4yKOB; B) Hanuuue
Kambus (OTKPbITbIV - 3aKPbITbIA; ) TUN 00KNaAKN My4yKa (MapeHXnMHas,
CKNEepPEHXNMHaS).

3 CpaBHUTb [AaHHble, MOJIYYEHHbIE Ha OCHOBaHUWU MPOBELEHHOrO
aHanuM3a ¢ M306paxXeHNAMU Ha pucyHKax 4.3,4.4.

A b

PucyHok 4.3 _-~ KonnaTepanibHble nyykn: A - KonnatepasibHblii
3aKpbITbIA  (€OCYANCTO-BONOKHWUCTBIA!  MPOBOAALWLMI  MYy4yoK CTebns
KYKYpYy3bl(Zea mays) B nonepe4yHoMm paspese: 1- OCHOBHas NapeHxuma,
2 - CKfiepéAxuma, 3 - npotodnoamg, 4 - MeTanosma, 5 - ApeBecHas
napeHxviMa, 6 - TOpUCTble cocyfbl, 7 -- CMAMPabHbIA cocyd, 8 -
KOAbYaThIl cocyfn, 9 - Bo3gywHasa nonoctb (3 H. C. Kucenesa, H. B.
WenyxuH, 1969); B - KonnatepanbHbliAi OTKPbITbIA  COCYAMCTO-
BO/IOKHUCTbIV MPOBOAALLMIA NyYoK CTebnss noaconHeyHuka (Helianthus
annuus) B nornepe4yHoMm paspe3e: 1 - OCHOBHas napeHxuma, 2 -
CKMepeHxmma, 3 - hnosma, 4 - Kambuii, 5 - BTOpMYHas Kcunema, 6 -
nepBuYHas Kcunema, 7 - nepumefynspHole BosokHa (M3 H. C.
Kucenesa, H. B. LUenyxuH, 1969)

4 3apucoBaTb: @) 3aKpbITblil KOMNaTepasibHbIA NPOBOASALLMIA NYYOK
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KYKYPY3bl 00bIKHOBEHHOM; 6) OTKPbIThIA KoNnaTepanbHbIn NPOBOAALLMIA
My4YOK NOACONHEeYHMKa (UK KMpKa3oHa 06bIKHOBEHHOI0); B) GMKoNNa-
Tepa/bHbliA NPOBOAALIMIA MYYOK TbiKBbl OObIKHOBEHHON. OTMETUTD:
OCHOBHYIO MapeHXxuMy, Kcunemy, hioamy, CKnepeHxnumy, Kamouii.

PucyHok 4.4 - BUKOANaTepanbHbli  COCYANCTO-BOMOKHUCTbINA
npoBogAwmiA ny4vok crebnss TeikBbl (Cucurbita pepo) B nmonepevyHoMm
paspe3e: 1- OCHOBHasAiIapeHXMMa. 2 - Hapy>XHas (noama, 3 - Kambuid,
- BTOpWYHasa Kcwuaema, 5 - nepsBuyHas Kcunema, 6 - BHYTPEHHSS
(hnoama (M3 H. G Kmncenesa, H. B.LLlenyxuH, 1969)
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