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BBEJAEHUE

borannka — 310 Hayka o pacteHusix. OHa BCECTOPOHHE M3YYaET CTPOEHUE,
KU3HEHHbIE (DYHKIIMU, PAaCIpPOCTPAHEHHE, MPOUCXOKICHUE, IBOJIOIUIO PACTEHUN
Ha pa3HBIX YPOBHSAX HMX OpraHu3alud. BO3HHKHOBEHHWE U pa3BUTHE OOTAHUKH
CBA3aHO C MPAKTHUYECKUMH 3alpocaMy 4eJoBeKa. B KM3HM 4YelloBeKa pacTeHUs
UTPAIOT OTPOMHYIO POJIb B KAYECTBE MUINEBBIX, JIEKAPCTBEHHBIX, TEXHUUYECKUX U
CaJIOBBIX KYJBTYD.

Kak camas panusis oOocoOmwraceh Mopdonoruss — pasfen OOTaHWKHA O
BHEIITHEM U BHYTPEHHEM CTPOCHUU OPraHOB PACTEHUN M CTAHOBJIEHUU CTPYKTYD
OpraHoOB B IIPOLIECCE IBOJIIOLUU.

Makpockomnudeckass MOP(OJOTHs HU3y4aeT TO, YTO MOXKHO YBHUJIETbH
HEBOOPY>KEHHBIM TJ1a30M; K HEH OTHOCHUTCS opraHorpadusi — yueHue o0 opraHax
pacTeHusl.

To, 4dYro MOXHO YyBUAETh C IIOMOIIBI0O MHKPOCKOINA, HU3ydYaeT
MUKpockomnuyeckas Mopgosiorusd. K Hell OTHOCATCA: LUTOJOTUS — Y4YEHUE O
KJIETKE; TUCTOJIOTHUSI — YYEHHE O TKaHAX; aHATOMHUSA — YYE€HHE O CTPOCHHH
BHYTPCHHHUX OPTaHOB PACTCHHUS.

W3yyeHue CTpPYKTYpHOM  OpraHu3aliid  pPacTUTEIBHBIX  OPraHU3MOB
71a00paTOPHBIM CIIOCOOOM — Ba)KHBIN 3JIEMEHT M3y4YeHUs1 OOTaHWYECKOW Hayku. B
CBA3U C 3TUM MOSIBUIACH HEOOXOJIMMOCTh CO3JaHus 1a00paTOPHOro MPaKkTUKyMa,
KOTOpPBI  SIBISIETCS ~ HEOOXOJMMBIM, OYEHb  BAXKHBIM  JIOMOJTHEHHEM K
TEOPETUUECKOMY KypCy OOTaHHKHU.

OcHoOBHas ero 3ajaya — yriiyOJICHHE M 3aKpEIUICHHE 3HAHWM, MOJyYEHHBIX
Ha JICKIUSAX, BHIPAOOTKA HABBIKOB CAMOCTOSTEIBLHON HCCIIEIOBATEIHCKON paOOTHI.
B nponecce BbIONHEHUs J1a0OpaTOPHBIX pabOT CTYIAEHTHI 3HAKOMSTCS C
OCOOEHHOCTSIMM aHATOMHYECKOTO M MOP(OJIOrMYECKOr0 CTPOEHUS OpPraHU3MOB,
PA3TUYHBIX CUCTEMATHYECKUX TPYIIIL.

Jlabopatopubie  paboTel 1O  Kypcy  «boraHmka»  crocoOCTBYIOT
bopMUPOBAHUIO Y 00YUYAIOIITUXCS CIASAYIONTUX YMEHUN U HABBIKOB PaOOTHI:

- UCTIOJIb30BaHMUS COBPEMEHHOT0 o0opynoBaHus (MHKpPOCKOTIOB,
OMHOKYJISIPOB) JIJIsI U3yUYCHHS OMOJIOTMYECKUX 00pa3IoB;

- U3TOTOBIICHUSI U M3YYCHHS] MUKPOIIPETapaToB, pACIO3HABAHUS IJIEMEHTOB
CTPYKTYPbl PACTUTENBHBIX W TPUOHBIX OPraHU3MOB, aHaIM3a W OQGOPMIICHUS
MOJIYYCHHBIX PE3yJIbTaTOB.

OOyyaromuiics 10HKEH YMETh MCIOJIb30BaTh 3HAHUS, MOJTYUYEHHBIE B XOJE
TEOPETUUECKOro OOyuYeHHUs, MpPU aHaJlM3€ MOJYUYEHHBIX B XO0J€ J1a00opaTopHOM
paboThI pe3yabTaTOB.

B xone maGopaTopHbIX pabOT CTYJACHT BBITIONHSET MUCHMEHHYIO BXOIHYIO
KOHTPOJIbHYIO paboTy, Y4aCTBYET B OOCYKJICHHH TEMbI 3aHITHS (YCTHBIN OIMPOC).
Takoil KOHTPOJIb MO3BOJISIET ONPEACIUTh CTENEHb YCBOCHHSI TEOPETUUYECKOTO
matepuana. OdopmiieHre pe3yabTaToOB MPOU3BOJIUTCS B allbOOME.

JlaGopaTopHBIil MPAKTUKYM TIPEICTABIICH B 2-X YACTX:

1 yacTh — AHaToMuUs U MOP(OJIOTUS PaACTECHUH.

2 yacth — CucremaTrka pacTeHUH.

[lepBas yacTh MpaKTUKyMa MOCBSIIIEHA BOPOCAM ITUTOJIOTHH, TUCTOJIOTHH H
opraHorpaduu pacTCHHIA.

Kaxxnomy paszieny conmyTCTBYET TEOPETHUECKasl YaCTh, C TOMOILBIO KOTOPOil
MOXHO OTBETUTh Ha BOMPOCHI CAMOKOHTPOJS W TECTOBBIX  3aJaHU.
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PA3JIEJI 1 IUTOJOI'UA

[utonoruss — pasaen OOTaHUKU, HU3YYAIOUIUH CTPOEHUE, pa3BUTUE U
KU3ZHENIEATENIbHOCTh KJIETKHU B IIEJIOM, U, €€ COCTaBHBIX KOMIIOHEHTOB.

[IpeaMeTOM UMTONOTMM SIBISETCS KJIETKa KaK OCHOBHAsl CTPYKTYpPHO-
GbyHKUIHOHATBHAS €AMHUIIA )KUBOTHBIX, PACTEHUHN U TPUOOB.

Krnerka — pe3ynpTaT OMOJIOrMYECKOW 3BOJIOLMH, B XOJ€ KOTOpOW ObLia
CO3/1aHa €€ LEJOCTHOCTb U CIOCOOHOCTh K CaMOBOCIPOU3BEACHHUIO 32 CUET
BEIIECTB €€ YHEPTUH, MOCTYMAIOIIUX U3 BHELTHEHN Cpebl.

[TonsiTue O KJIETKE M €€ CTPOCHMHM BO3HHKJIO B CBSI3U C H300pETEHHEM
mukpockorna B 1590 r. romuranmckumu mactepamu OpaThsiMmu SHceH. BriepBbie
YBUJEN U ONUCAJ KIETKY aHTJMHCKHUI ecTecTBoucHbITaresbs Podept ['yk B 1665 T.
PaccmarpuBasi B MUKPOCKOIT TOHKUU cpe3 OyTBIJIOYHON MPOOKH, OH OOHApy»X ui,
YTO MPOOKa COCTOUT U3 MHOTOYMCIIEHHBIX KaMep, U Ha3BaJI UX KICTKAMHU.

M. Manemuru  (1671) uw H. Ipio (1682) mnepBeiMH omnucaiu
MHUKPOCKOIIMYECKOE CTPOCHHE OPIraHOB pACTEHUM, MOATBEPAHUB HUX KIETOYHOE
ctpoenue. B 1676 r.A. JIeBeHT'yK OTKpBUI MUP MUKPOCKOMUYECKUX PACTCHUN U
omucall OKpalleHHbIC BKIIOYEHUS B KJIETKAX BBICIINX PACTEHUHN U BOJIOPOCIEH.

Jo XIX Beka cymiecTBOBajO MPEACTaBICHUE, YTO OCHOBHbBIE (DYHKIIMH
KJIETKH CBSI3aHBI C €€ CTEHKOW, a COJEPKUMOMY KIETKH OTBOJMJIACH
BTOPOCTETICHHAS POJIb.

C yCOBEpIIEHCTBOBAaHHEM MHUKPOTEXHHKH PACHIMPSIINCh W TO3HAHUSA O
BHYTPEHHEM cojiepKuMoM KiieTku. Tak, B 1831 r. P. Bpayn oOHapyxus1 B KJIETKe
AIpO0 M ONMCaN €ro Kak BaxHeimee oOpa3zoBanue. B 1839 r. . Ilypkunse BBen
HOBBIN TEPMHUH «IIPOTOILIa3May, T. €. JKUBOE COJAEPKUMOE KIICTKH.

OO0oOmMB Bce HAKOIUICHHBIC 3HAHWS B O0JIaCTH KIICTKH, OOTaHMK M.
HInetinen (1838) u 300m0r T. IlIBanu (1839) cdopmynupoBagr KICTOUHYIO
TEOPUIO, OCHOBHBIM YTBEPKICHHEM KOTOpPOM ObLIO: KJIETKa €CTh eAuHas
aIieMeHTapHast U PYHKIIMOHAIbHASI CTPYKTYPa BCEX KUBBIX OPTaHU3MOB.

B 1858 r. P. BupxoB g00aBusi HOBOE TOJIO)KEHHE K KIETOYHOW TEOPHH,
000CHOBAB MPUHIUIT TPEEMCTBEHHOCTH KJIETOK IyTeM JeleHHs (Kaxaas KIeTKa
obOpasyeTcs U3 KICTKH).

B 1946 r. ¢ npuMeHeHHeM 3JIEKTPOHHOTO MHUKPOCKOMA ObLJIa YCTaHOBJICHA
TOHKAas CTPYKTYpa KJIETKH, MOJIyurBIIasi HA3BaHUE YIbTPACTPYKTYPHI.

OCHOBBbl BFOTAHMYECKON MHUKPOTEXHUKH

AHatoMus pacteHudd (MHUKPOMOPGOJIOTHS) MU3y4aeT BHYTPEHHEE CTPOCHUE
pactenui. B Tene pacteHus, B OTIMYME OT Te€Jla KUBOTHOTO, HET IOJIOCTEH, B
KOTOPBIX PACHOJIOKEHbI BHYTPEHHHE OpraHbl, a IPU HCCIEIOBAHUIX Cpa3y
oOHapyxuBatoTcsl KJIeTKH. OCHOBHBIE BHAbl METOJOB H3YUYCHHS KJIETOUHOIO
CTPOCHHUSI PACTCHUN — TNPUTOTOBJIEHHUE AHATOMUYECKUX (MHUKPOCKOMUYECKUX )
npenapaToB, HUX  HM3y4YEHUE IOJ] MHKPOCKOIOM (MHKPOCKOIHMPOBAHHE),
MUKPOXUMHYECKUE METO/IBI.

Jlyna — camblii IPOCTOM YBEJIMUUTENIbHBIM TpuOop. ['1aBHas ero yacth —

YBCIIMYUTCIIbHOC CTCKJIIO, BBIITYKJIOC C IBYX CTOPOH U BCTABJICHHOC B OITIPABY.
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C moMouIbIo JIynbl Mbl BUIUM U300pakKeHHE MpeIMeTa, YBETUYEHHOE B 2—25
pa3. Jlyny O6epyT 3a pyKOSTKY U NPUOIMKAIOT K MPEAMETY Ha TaKO€ PacCTOSHUE,
IpY KOTOPOM U300pakeHHe MpeMeTa CTAaHOBUTCSI HauboJiee YeTKUM.

Benuunna GOJBIIMHCTBA MUKPOOPTAaHU3MOB HM3MEPSETCS MUKPOHAMU, WM
mukpomerpamu (1 mxm =1 [ 10° w=1 0J 10 ° mm), MMO3TOMY PacCMOTPETh U
U3YYUTh UX MOXKHO TOJIBKO C MOMOIIBIO CIEUUATBHBIX ONTHYECKUX MPUOOPOB —
MUKPOCKOTIOB.

Mukpockon — 310 TpuOOp, YBEIUYUBAIOUIUNA H300pakKeHUE MpeaMeTra B
HECKOJIBKO COT M Jake B Thicsuu pas. [lepBriii Mmukpockon uzoopén B XVII Beke
anrnuiickuil yuéneiii PoGept I'yk. Hambomnee coBepiiieHHBIMH B TO BpeMsi ObLIN
MUKPOCKOIIbI, CKOHCTPYUPOBaHHbIE TOJUIAHALIEM OHTOHM BaH JleBeHrykom. Ero
MUKpPOCKONBI  JaBanu  yBenudeHue 10 270 pa3. CoBpeMeHHbIE CBETOBbBIC
MHUKPOCKOTIBI yBeau4uuBaroT wu3o00paxkeHue 10 3600 pa3z. B XX Beke Obud
M300pETEH 3JIEKTPOHHBI MUKPOCKOII, YBETMYMBAIOIINNA U300paKeHUE B JECATKU U
COTHH ThICSY pas3.

[Tpunuun  pa®oThl  OMOJOTMYECKOTO  HMMMEPCHOHHOTO  MHKPOCKOIIA
3aKJII0YAETCS B MOJIYYEHUH ACHCTBUTENBHOTO OOpPaTHOrO M300paKeHUs IpeIMeTa
B MIPOXOSIIEM HJIM UCKYCCTBEHHOM CBETE.

B MuHMKpockone pas3inyaroT TP YaCTH — MEXaHUYECKYH0, ONTHYECKYI0 U
OCBETHUTENBHYIO.

Mexanudeckasi 4aCTh, WJIM IITATUB, COCTOUT U3 OIMIOPHOM YACTH - OCHOBAHUS
MHUKpPOCKOIIa U TyOycojaep:Karessi, Ha KOTOPOM YKpEIJICHbI NMPEAMETHBIN CTOJHK,
KPOHIITEHH KOHJEHCOpa M 3€pKajo (MM OCBETUTENb), @ B BEPXHEU 4YACTH —
rOJIOBKA, HAKJIOHHBIA TyOyC W pEBOJBBEpP C OOBEKTUBAMH.

[IpeaAMETHBIN CTOJIMK CIIY>KMT JUISl 3aKPEIJIEHUS] HA HEM PAaccMaTpUBAEMOro
npeameTa (mpemnapara), OH MOXET MepeMenaThCsl B TOPU30HTAIBLHOM MIIOCKOCTH €
MTOMOILIbIO BUHTOB.

dokycupoBKa mnpemnapara JOCTUTAeTCs MepeMelleHneM TyOyca ¢ MOMOIIBIO
MEXaHHW3Ma, KOTOpPbIA MPHUBOAMWTCS B  JBW)KEHUE JIBYMs BUHTAMU —
MakpoMeTpuueckuM (rpy0as (POKycCHpOBKa) W MHUKPOMETPUYECKUM (TOHKAS
dokycupoBka). OmHUM  O0OPOTOM  MHKPOMETPHYECKOTO  BHUHTa  TyOyC
nepensuraerca Ha 0,1 mm. [Ipu BpalieHuM BUHTOB IO 4YacOBOM CTpenke TyOyc
MUKpPOCKOIIa OINyCKaeTCs, MpU BpaUIEHUU MPOTUB YACOBOM CTPEIKH —
OJTHUMAETCS.

OnThueckas 4acTb MHUKPOCKOIIA MPEACTaBlIeHa 0OBbEKTHUBAMHU U OKYJISIPOM.
OOBEKTUB — 3TO OCHOBHAsi 4acTh MHUKpockoma. OH COCTOUT M3 CHUCTEMBI JIUH3,
3aKJIFOUEHHBIX B METAJIMYECKYIO OMpaBy. YBEIMYEHUE OOBEKTHUBA 3aBUCUT OT
doxycHOro paccTossHus niepentei (ppoHTaIbHON) TUH3BI — €TUHCTBEHHON JIUH3HI,
naroiel ysenuyeHue. Yem OoJble KpMBH3HA (PPOHTAIBHOM JIMH3BI, TEM KOpOUe
(doKycHOE paccTosiHuE W TeM OoJibllle yBEIMYEeHHE 00BbeKTHBA. PacmnosnokeHHbIe
HaJ He¥l KOppesALMOHHbIE JTMH3bI, IPEAHA3HAUCHBI AJIS MTOJIy4eHUs 0oJiee YETKOTOo
n3o0paxkenus (yctpaHeHus AePeKTOB HU300pakeHHs — ChEpHUECKOH u
XpoMatuyeckor abeppaiuii). YBenudeHue, KOTOpOoe Nal0T OOBEKTUBBI, YKa3aHO
nudpamMu Ha UX ompaBe. B 3aBHCHUMOCTH OT CTENEHH JaBA€MOr0 YBEIMYEHUS
00BEKTHUBBI JICTATCS HAa OOBEKTUBBI MAJIOTO, CPEAHETO U OOJIHIIIOTO YBEIIUUCHUIA.
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O6bexTuBbl Majioro ysenumuenus (3%, 5%, 8%, 9%, 10") npuMeHSIOT TJIaBHBIM
o0pa3oM [Uisl TMPEABAPUTENBHOIO OCMOTpa mpemapata. OOBEKTHUBBI CPEIHETO
yBenuuenus (207, 40%, 60%) — must u3ydeHHs KPYHIHBIX KJIETOK MHKPOOPTaHU3MOB
(manpumep, TpuOOB). DT OOBEKTUBBI HA3BIBAIOT CYXWMH, IOCKOJIbKY TpHU
MUKPOCKOTIUUA MEXIY (POHTATBHON JTUH30M U MpenaparoM HaXOAUTCA BO3AYX.
Benencreue paznuuus nokasareneil npenomiieHust Bo3ayxa (n = 1) u crekna (n =
1,52) 4acTh Jydeil, OCBEINAIOUIMX Iperapar, pacCeMBaeTCs W HE IOMNajacT B
O0OBEKTHUB.

OObeKkTUBBl  OONBIIMX  YBEJIMYCHUU (857, 90")  HaswIBarOTCA
UMMEPCUOHHBIMU. VX PUMEHSIIOT AJ1 U3y4eHUs MEJIKUX (OpM MUKPOOPraHU3MOB
(mampumep, 6axtepuii). [Ipu pabote ¢ HUMH npenapart JOHKEH ObITh MAKCUMAIILHO
ocBenieH. CBeTopaccenBanue, HEU30€XKHOE MPU padoTe ¢ OOBEKTUBAMH, B TAHHOM
cilydyae ycTpaHsieTcsi Ojarojapsi HCIOJIb30BAaHHUIO HWMMEPCHOHHBIX >KUJKOCTEH,
MOKa3aTeidb MPETOMIICHUS KOTOPBIX OJM30K K MOKA3aTeN0 MPEIOMIICHHS CTEKIIA.
Yame Bcero HCHONB3YIOT KEIpPOBOE Maciio, y koroporo n=1,515. Kammo
KUJKOCTH HAHOCSAT Ha MpernapaT U TOTpykaloT B Hee oObekTuB. KopoTkoe
boKycHOEe paccTosHME OOBEKTHBOB Oosbiioro yBeauwdeHus (1,9-2,1Mm)
MO3BOJIIET UCCIEN0BATh OOBEKT, HE TOJHUMAsT OOBEKTHUB M3 KaIlJH, BCICACTBHE
Yero co3JaeTcsi OAHOPOHAS Cpelia MEKIY JIMH30M U IpernapaToM.

OCBETUTENBHOE YCTPOMCTBO PACIIOJIOKEHO IMOJ MNPEAMETHBIM CTOJHMKOM.

Ero Ha3zHaueHHMe — OCBELICHHME IIOJI1 3pEeHUs Ipenapara. B OCBETUTEIbHOM
YCTPOMCTBE pa3IUYalOT 3€pKayio, JTUOO OCBETHTENb, U KOHJIEHCOpP C HPUCOBOM
nuadparMonu.

Konnencop mpexacraBisger coOOW CUCTEMY CUJIBHBIX JMH3 U CIY>KUT IS
YCWJICHHUsI SPKOCTH OCBEIICHHs] paccMaTpuBaeMoro ooOwekta. OH coOupaer
OTpa)XEHHBIE OT 3€pKaja JIydd CBETa B IMMYYOK M KOHLIEHTPUPYET UX B IIOCKOCTH
npenaparta. IlepenBuraercss KOHIEHCOP B BEPTUKAIHHOM HAINpaBJICHUU TMPU
noMomM BHUHTA. IIpu oOmycKkaHMM KOHJEHCOpa IMO0J€ 3pEeHUsl MHKPOCKOIA
3aTEMHSETCS, IPU MOIHIATUN OCBEILACTCS.

HpucoBas nuadparma pacnosokeHa mnoj KoHaeHcopoM. OHa COCTOUT H3
TOHKHUX METAJUIMYECKUX CErMEHTOB, KOTOPBIC IMPU TOMOIIU PhIYAXKKAa MOMKHO
CABUTATh WIIW PA3BUTATh, PETYIUPYS STUM MOCTYIIJIEHUE CBETA B KOHJEHCOP.

OKyJsip COCTOUT M3 ABYX JHMH3, 3aKIIOYEHHBIX B OOIIYI0 METaUIMYECKYIO
onpaBy. BepxHsisi TuH3a Ha3bIBAETCA TJIA3HOM, HIDKHSS — coOupaTenbHoin. OKyIsip
JUIIb  yBEJIMUMBACT M300pakeHue, JaBaeMoe OOBEKTUBOM. MUKPOCKOIIBI
cucTeMbl «bruonam» cHaOXKEHBI OKYJISpaMH, JalomuMu yBenndyenue 77, 10" u 15%
(b psl yKa3aHbl HAa OTIPABE).

B y4eOnbIx 1abopaTopusx 0OBIYHO MCIIONB3YIOT CBETOBBIE MUKPOCKOIIBI, Ha
KOTOPBIX MHUKpOTMpenapaThl pacCCMAaTPUBAIOTCS C UCIOIb30BAHUEM €CTECTBEHHOTO
WM UcKyccTBeHHoro. Hawubonee pacnpocTpaHeHbl CBETOBbIE OHMOJIOTHYECKHE
mukpockornel:  BUOJIAM, MHUKME]], MBP (Mukpockomn OHOJIOTUYECKHIA
pabounit), MBU (mukpockon Ouonoruueckuii wucciuenoBareiabckuit) u MBC
(MuUKpoCKON OMOJIOTMUECKUI cTepeockonuueckuil). OHU Nal0T YBEIUYECHHE B
npenenax oT 56 1o 1350 pa3. Crepeomuxpockon (MBC) obecnieunBaer Mo IMHHO
00bEMHOE BOCIIPUSITHE MUKPOOOBEKTA M YBEIMUMBAET OT 3,5 10 88 pas.
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IIpaBuia pa6oTsl ¢ MUKPOCKOIIOM

[Ipu paboTe C MHKPOCKOIIOM HEOOXOIUMO COOMIOAaTh Omeparuy B
CJIEIYIOLLEMITOPSIKE:

1. PabGortaTh ¢ MUKPOCKOTIOM CIIEIYET CU/IS.

2. Mukpockon OCMOTpPETh, BBITEPETh OT TMbUIM MSITKOW candeTkoit
O0OBEKTUBBI,OKYJISIP, 3€PKaJI0 UIH AIEKTPOOCBETUTEb.

3. Mukpockon yCTaHOBUTH mepesa co0oil, HEMHOro cieBa Ha 2—3 CM OT
Kkpasicrona. Bo BpeMst paboThI €ro He CIBUTaTh.

4. OTKpBITh MOJHOCTBIO AHadparMy, MOAHATH KOHJIEGHCOP B KpaifHee
BEPXHEETIOI0KECHHE.

5. PaboTy ¢ MUKPOCKOTIOM BCETJla HAUMHATH C MaJIOTO YBEJIMYEHUSI.

6. Onyctuth 00BEKTHB 8§ — B pabouee MOJO0XKEHUe, T. €. Ha paccTosiHue |
CM OT IIPEIMETHOTO CTEKJIA.

7. YCTaHOBUTH OCBEIIEHHWE B TIOJIE 3pPEHUS MHUKPOCKOIA, HCIOIB3YS
AIEKTPOOCBETUTENh WJIM 3€pKasio. [T OAHMM TJIa30M B OKYJISIP U MOJB3YSCh
3€pKajoM C BOTHYTOM CTOPOHOM, HampaBUTb CBET OT OKHA B OOBEKTHUB, a 3aTEM
MaKCHMaJbHO M PAaBHOMEPHO OCBETHUTH MoJie 3peHus. Eciam MUKpOCKOI cHaOXeH
OCBETHUTEJIEM, TO TMOJCOCAUHUTh MHKPOCKON K HMCTOYHUKY MUTaHUS, BKIIOUUTH
JaMITy U YCTAaHOBUTH HEOOXOJIUMYIO IPKOCTh TOPEHUSI.

8. TlonmoxuTh MuHKpOmpenapar Ha TMPEAMETHBI CTONMK TakK, YTOOBI
M3ydyaeMbli OOBEKT HaxXOoAWiIcs IMojJ OObeKTUBOM. [Isimst cOOKy, OIyCKaTh
00BEKTHB IIPU MOMOIIIM MaKPOBUHTA JIO TEX MOP, MOKA PACCTOSHUE MEXKIY HUKHEN
JUH30M 00BEKTHBA U MUKPONPENApaTOM HE CTAHET 4—5 MM.

9. CMoOTpeTh OJIHUM TJIa30M B OKYJISIP M BpalllaTh BUHT IpyOO HAaBOAKHU Ha
ce0s, TIaBHO MOAHUMAs OOBEKTUB JO0 TOJOXKEHHS, TP KOTOPOM XOPOIIo OyaeT
BUJIHO M300pakeHne 00bEKTA.

Henvza cmompems 6 oxynsap u onyckamo ob6vexmug. OpoHTaIbHAS JTUH3A
MOJKET pa3/IaBUTh TOKPOBHOE CTEKJIO, M HA HEW MOSIBSATCS IIapaniHbl.

10. TlepenBuras npenapart pykoil, HAUTH HYKHOE MECTO, PACIIOJIOKHUTh €ro B
[IEHTPE TOJISl 3PEHHS] MUKPOCKOTIA.

11. Ecnu u300pakeHue He MOSBUIIOCHh, TO HAJ0 MOBTOPHUTH BCE OINEpaluu
nyHKTOB 6, 7, 8, 9.

12. Ins mu3ydeHusi oobekTa npu OOJIBIIOM YBEIMYECHHH, CHadaja HY>KHO
MOCTaBUTh BHIOPAHHBIA yYacTOK B IIEHTP IMOJS 3PEHUS MUKPOCKOIA MPHU MajoM
yBeJIMYEHUH. 3aTeM MOMEHATh 00beKTHB Ha x40, moBopauuBasi peBOJIbBEP, TaK
4TOOBl OH 3aHsu1 pabouee nosnoxeHue. IIpu momMomm MUKPOMETPEHHOIO BHHTA
IOOUTBCS XOpoIIero u3o0paxkeHus oObekTa. Ha KopoOke MUKPOMETPEHHOTO
MEXaHU3Ma UMEIOTCS JBE PUCKH, a HA MUKPOMETPEHHOM BHHTE — TOYKa, KOTOpas
JIOJDKHA BCE BPEMS HAXOAMWTHCS MEXIy pucKamMu. Ecnum oHa BBIXOOUT 3a HX
npenesibl, €€ HeoOXOAMMO BO3BpaTUTh B HOpMaibHOE mojoxeHue. [lpu
HECOOTIOICHUM OJTOT0 TPaBHJIa, MHUKPOMETPEHHBIH BHHT MOXET TMepecTaTh
JIEUCTBOBATD.

13. [lo okoH4yaHuH pabOTHl ¢ OOJBIIMM YBEIMUYEHHUEM, YCTAaHOBUTH MaJloe
YBEJIMYCHHE, TIOIHITh 0OBEKTUB, CHATH C paboyero CToJMKa Mpenapar, npoTepeTh
9UCTON cal(eTKoi BCE YaCTH MHUKPOCKOMNA, HAKPHITh €ro IMOJHUITUICHOBBIM
MaKeTOM U TTOCTaBUTH B TIKad.



JlIoKyMeHTHpOBaHMe Pe3yJIbTATOB MUKPOCKONIMPOBAHUA

Pe3ynbrarel M3ydeHHs pacTeHHsI C IMOMOILBIO MHUKPOCKONA 00s3aTeIbHO
JOKYMEHTUPYIOTCSA. TOJIBKO MOCIE 3TOTO UX MOYKHO HCIIOJIb30BATh B HAYYHOM U
MIPOU3BOJACTBEHHON  JEATENBHOCTH, HANpUMEpP, B  TMOJArOTOBKE  HAy4YHBIX
nyOnauKanui, st pa3paboTKu (hapMaKoMeHHbIX CTaTeH.

Crioco0sl JOKYMEHTUPOBAHHUS pE3ynbTaTOB MUKPOCKOITMYECKUX
UCCIICIOBAHNN:

e OnucarenpHblii MeTol. COCTaBISAIOTCS ONMUCAHUA MHUKPOCKOMMYECKUX
KapTHH, KOTOpble HaOyonan uccienoBatenb. [lpu 3ToM ucnonb3yercs HaydHas
O0oTaHMYECKasi TEPMUHOJIOTHUSI.

e U3sroroBnenue pucyHkoB. Kilaccuueckuil puCyHOK B aHaTOMHUU PacTEHUM
BBIIOJIHSIETCS] OJTHAM LIBETOM, KapaHJalloM WM Tymbto. Ha pucyHke yka3piBaercs
MaciTad, yBeamyeHue paboyero oObeKTUBa, OKyJsipa. UTOOBI TOYHO YCTaHOBUTH
MaciTad, UCIOIb3YIOT CIEUUATbHBIE OKYJSPHBIE CETKH M OKYJISPHBIE JTMHEHKH,
KOTOpble MpU  HAOMIOJEHWHM TMOJ  MHKPOCKOIIOM  HakJIaJbIBAIOTCS  HA
MUKpPOCKOIIUYECKYI0 KapTUHY W HAHOCATCA Ha PHUCYHOK. PHUCYHOK MOXHO
BBIIIOJIHUTh C TMOMONIBIO CIEHHAIBHOIO MpUOOpa, NPHUCOECTUHSIOMIETOC] K
MHUKPOCKOITy — PUCOBAJIHOTO ammnapaTa. PrucoBaibHBIN anmapar no3BosieT BUIETh
YBEJIIMYEHHYI0O MHUKPOCKOIHMYECKYI0 KapTHHY Ha Jucte Oymaru. MccnemoBarenb
IPOCTO OOBOJUT KOHTYPHI CTPYKTYp. Korjga pucyHku nomemarorcs, K npumepy, B
HAY4YHYIO CTaThi0 WJIM B JPYTYI0 JTOKYMEHTAIMIO, 0053aTelIbHO YKa3bIBA€TCS TUI
MHUKPOCKOIIa, KOTOPBIM MOJIB30BAJICS UCCIEA0BATEb.

o dororpadpupoBanue. K TyGycy MHKpoOcKoma ¢ MOMOIIBIO CHEHATIBHOTO
NepexoqHuKa npucoeauHsercs (orokamepa. 3arem rotoBsitcs (ororpadun c
00s13aTeNIbHBIM, KaK U Ha PUCYHKaX, YKa3zaHueM maciitada, pabouero o0ObeKTHUBa U
oKynspa MukKpockoma. Ilpu mnyOnukauum ¢oTtorpaduil  yka3bpIBaeTCs THUII
MUKpOCKONa u (¢oTokamepbl. B mociegHee Bpemsi NPUMEHSIIOTCA LU(POBBIE
¢otokamepsl. Dortorpaduu  meyaTaroTCs C  MOMOIIBIO  KOMIIBIOTEPHOTO
000py10BaHus, pe3yibTaThl HAOIIOACHUN apXUBUPYIOTCSA B KOMITBIOTEpE.

Yame Bcero s IOKYMEHTHPOBAHUS peE3yJIbTaTOB MHKPOCKOIIHYECKHX
UCCJICIOBAHUN TIOJIb3YIOTCS KOMOMHaIueil MmerofoB. Hampumep, k ¢dotorpaduu
npunaraercs onucanue. Pororpadusi 4acTo HE JAeT MOJHOTO MpEeACTaBIECHUs 00
OOBEKTE HCCIIEeIOBAaHUS, IOCKOJIbKY MOXET IMOJYYUTbCS HEUETKOH, MEIIaioT
BTOPOCTETIEHHbIE  JETaau  CTPyKTypbl oObekta. Ilostomy, Hapsgy c¢
doTorpagupoBaHrieM, BBIIOJHIIOT PUCYHKH, Ha KOTOPBIX OTPAXKAIOTCS Camble
Ba)KHBIE JIETAJU CTPOEHUS JAaHHOM YacTH PaCTEHHUS.

Y4eOHblil pUCYHOK

B yueOHuKax M y4yeOHBIX MOCOOMSX MO AHATOMHUHM PACTEHUN MPUBOASTCS
y4yeOHbIE PHUCYHKH, KOTOPBIE CXEMATHMYECKH OTPa)XaloT CTPOCHHE H3y4aeMOro
00beKTa, HE UMEIOT MaclITaba U yKazaHUM Ha TO, C OMOIIbIO KAKOTO MUKPOCKOIA
Y KaKMX €ro yBEJIMYECHHH OHM AENAIUCh. DTH PUCYHKH MPUTOJHBI TOJBKO IS
y4eOHBIX IIeJIed, AJsl YCIENIHOIO OCBOEHHS Y4eOHBIX KypcoB. Takue pUCYHKH
BBITOJIHSIOTCS U CAMUMU CTYJI€HTaMH Ha JIA0OPATOPHBIX 3aHATHSIX.
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CtymeHTsl MOTYT pPHCOBAaTh KapaHmamioMm win pydkod. [lo >xemaHuto
CTyJCHTa JOIyCKaeTCsl WCIONb30BaHWE I[BETHHIX KapaHmamiei. OOs3aTenpHa
o0I1asi MOANKMCH, KOTOpasi HA3bIBAET PUCYHOK B II€TIOM, W TIOJIITUCH, HAa3bIBAIOIIINE
JacTH PUCYHKA.

[Tonmuck, Ha3pIBarOIasi PUCYHOK B IIEJIOM, MO OOMICTIPUHATHIM IPaBHIIaM
nenaercss moA pucyHkoM. OHa Tak W Ha3bIBAaeTCA: «IOJPUCYHOUYHas». B
CTYJICHYECKOM albOoMe OoOImue MOANUCH MOXHO HE JeJaTh, €CIU IHITYTCS
Ha3BaHUS BBITOJHICMBIX 3aJlaHWN JTA0OpaTOpHBIX paboT. Hampumep, 3ammcaHo
3amanne: <«JIeWKoIIacThl B KJIETKAaX KOXKHUIIBI JIUCTAa TpaaeckaHium». Ilox
Ha3BaHWEM 3aJaHUs HAPUCOBAaHBI KIETKH C Jelkoractamu. [loapucyHodnas
MOAMKCH HE HYXKHA.

[Toamuicw, Ha3BIBAIONIME YAaCTH PHUCYHKA, OTIACIBHBIC IETAIH CTPOCHUS
HApPHCOBAaHHOTO 0OBEKTA, MOKHO JIeJIaTh OJTHUM U3 JABYX CIOCOOOB.

OT yacTu puUCyHKa, KOTOPYIO HY>KHO Ha3BaTh, IIPOBOJUTCS YyKa3aTellbHas
JIUHUS 32 Mpeiebl n300paxenus. HampoTus Hee fenaeTcs mouCh.

HampoTuB ykazaTeiabHOM JIMHUM CTAaBUTCS YCIOBHOE 0003HaueHue - mudpa
Wi OykBa. YCIIOBHOE 00O3HaueHHE pacHI(poBbIBaeTCS (TOAMUCHIBACTCS) MO/
PUCYHKOM.

JlabopaTtopuasi padora Ne 1
Tema: YcTpolCTBO yBeJIMUYHMTEIbHBIX NPUOOPOB M MpaBuja padoTsl ¢
HUMHU. MeToaMKa MUKPOCKOIIMPOBAHUS.

eab padoThI: WU3YYUTh YCTPOMCTBO MUKPOCKOIA, HAYYUTHCS TOTOBUTH
€ro K paboTe, OCBOWTh TEXHUKY MUKPOCKOITUPOBAHUS U
IIPUTOTOBJICHHS] BPEMEHHBIX TIPETIapaToB

3anaum: MO3HAKOMHUTHCSI C YCTPOHCTBOM MUKPOCKOTIA, U3YIHTh
TEXHUKY TPUTOTOBJICHUSI BPEMCHHBIX TPEIapaToB,
HAYYUTHCS MPABUIILHO JIENIaTh PUCYHKHU M CXEMBbI

OobopynoBanmue: mukpockonsl: MBP-1, BUOJIAM, MUKME/I-1, MBC-1,
IIPEIMETHBIE ¥ TIOKPOBHBIE CTEKJIA, TUIETKH,
bunbTpoBaNbHAA Oymara, mpenapoBaJIbHbIE UTJIHI,
KOMIIJIEKT MTOCTOSITHHBIX MUKPOTIPETIapaTOB « AHATOMHUS
pactenui» OOBEKTHI UCCIIEIOBAHUS: JIYKOBHIIA JIyKA, JIUCT

€)) (V1 (97}
O0beKThI JYKOBUIIA JIyKa, JIUCT 3JI0JIEU
HCCJIeIOBAHMSA:
PeakTuBbI: pacTBop Hojaa B HOAUCTOM KaJliu, TUCTUIIMPOBaHHAs BOJIa

Xoxa padoTbl
3ananue 1. U3yuenue ycmpoticmea muxpockona.
1. Halinute riaBHBIC YaCTH MUKPOCKOTIA!

a) MEXaHUYECKYIO
0) oNTUYECKYIO
B) OCBETUTEIIbHYIO



3apucyiiTe MUKPOCKOII, 0003HaYbTe BCce ero yactu (puc. 1).

5 A iE 13

Pucynok 1- YcTpoilcTBO CBETOBBIX MUKPOCKOIIOB:
A - MUKMEJ-1; b - BUOJIAM
1 — oxymsap, 2 — TyOyc, 3 — TyOyconepxareib, 4 - BUHT Irpy0oil HABOJKH, 5 - MUKPOMETPEHHBIH
BHHT, 6 — MoicTaBKa, 7 — 3epKaJio, 8 - KoHJAeHCOpUpHrcoBas auadparma u ceetTopmibTp, 9 -
npeaMeTHsIi cronuk, 10 - peBonbBepHOE ycTpoiicTBO, 11 - 00BbeKkTHB, 12 - KOpITyC
KOJIJIEKTOPHOH JTUH3BL, 13 - maTpoH ¢ naMmnoi, 14 - HICTOUHUK 3NIeKTPOIUTAHUS.

<N
I
wp)
(=

3ananue 2. O3HakomneHue ¢ npagulamu pabomsl ¢ MUKPOCKOHOM.

Bo Bpemsi paGoThl ¢ MUKPOCKOMOM HEOOXOIMMO: MHUKPOCKOI MOCTaBUTh
TAaTUBOM K ce0e Ha paccTosHUM 5-8 ¢cM oT kpas crtoja. CBeT HampaBisTh
3epKaJIOM B OTBEPCTHE MPEIMETHOTO CTOJMKA. PabOTy ¢ MUKPOCKOTIOM HaYWHAIOT
C MaJIOTO YBEIUYCHHSI.

MUKpOCKOIIHIO TIpenapaToB BCEr/a HAYMHAIOT C YCTaHOBKU cBeTa. [lpwu
paboTe B JHEBHOE BPEMs MOJIB3YIOTCS €CTECTBEHHBIM OCBEIIIEHHUEM, OJIHAKO Yallle
MpUOETal0T K HMCTOYHHUKAM HWCKYCCTBEHHOTO CBETa, KOTOpHIE OOECIEYMBAIOT
peryiupyeMoe ocBerieHue (ocserurenn OM-19, OU-35).

[Ipu ycTaHOBKE CBETa KOHIACHCOP JOJKEH OBITH MOJHAT JI0 yIIOpa, HPUCOBas
muagparMa OoTKpbITa. HacTpoiika ocCBeIeHUS TPOU3BOAMTCI C OOBCKTHBOM
mayioro ysenuueHus (8%). Ero omyckaroT Ha paccrosHue okoio 0,5 cMm ot
MPEAMETHOTO CTOJIMKA, 3aTeM, TJIAsS B OKYJSIp M Bpalas 3epKajo, JOOWBArOTCS
PABHOMEPHOTO SIPKOTO OCBEIICHUSI BCETO TOJIST 3PCHHUS.

[IpUroToBIIeHHBI @Openapar IOMEMIAI0T Ha MOPEAMETHBIA  CTOJIUK,
VKPEIUISIOT KiIeMMaMHu. MUKPOCKONHUIO HAYUHAIT C O0030pHOTO TPOCMOTpaA
mpenapara mpu MaioMm yBenudeHuu. [lpu sTom, HaOmomas cOOKy, OMyCKaroT
O0OBEKTHB MPHU MOMOIIH MAaKPOMETPHUUECKOTO BUHTA HA PACCTOSHHE OKOJIO 1 ¢M OT
MPEAMETHOTO CTOJIHKA.

10



['nsinst B OKyJsip, W MENJIGHHO Bpalllass MaKpPOCKONMUYECKUIl BHHT,
MOJHUMAIOT TYOYC JIO TMOSIBJICHHUSI OTUETIMBBIX KOHTYPOB mpemnapata. Jljiss TouHOM
(OKYCUPOBKHU MONB3YIOTCS MUKPOMETPUYECKUM BHUHTOM, KOTOPBIH BpallaloT HE
OoJiee yeM Ha 4yeTBepTh obopora. Ha 3TOM 3Tare npu MccieloBaHUU OakTepuit
MOXHO, MEJUICHHO TMepeaBurasi mpenapaT Ha NPEAMETHOM CTOJMKE, HalTH
HamOoJiee MOAXOIAIIee 171 MUKPOCKOIMH T0JI€ 3pEHMsI: Yy4acTOK Ipemnapara, Ha
KOTOPOM MHUKPOOPTaHU3Mbl HAXOASTCS B JIOCTATOYHOM JJii  MPOCMOTpa
KOJIMYECTBA, PACIIOJIAral0TCs B OJIUH CJIOM, pABHOMEPHO.

[Ipy MUKPOCKOTIMM CO CPEAHUM YBEIMYEHUEM 3aMEHSIOT 0ObEKTHUB Majioro
yBennueHus Ha 00bekTuBbl x40 win x60. O LEeHTpUPOBAaHHOM MOJIOKEHUU
O00BEKTHBA CBUACTEILCTBYET IETYOK (PUKcAaTOpa BHYTPU peBosbBepa. [sing B
OKYJISAp, enie 0ojee MEUICHHO MOAHUMAIOT TyOYyC O TOSIBJICHUS U300paKEHUS U
YTOYHSIOT (POKYC MUKPOMETPUYECKUM BUHTOM.

Mukpockonusi npu OoibIIoOM yBenudeHUU (00beKTHUB X90) MmpoBOAMTCS
C MMMEPCHOHHBIM MAacCjoOM, KaIUIl0 KOTOPOTO HAHOCAT Ha Mpenapar. 3aTeM
3aMEHSIOTCYX0l 00bEKTHUB Ha MMMEPCHOHHBIH, TI0JT KOHTPOJIEM TJia3za (BU COOKY)
MOTPpYy’Kasi €ro B Macjlo MOYTH JO CONPUKOCHOBEHUS (DPOHTAIIBHOM JIMH3BI C
MPEIMETHBIM CTEKJIOM. [Tsii8 B OKYJAp, MaKpOMETPUYECKUM BUHTOM CJIErKa
MOJIHUMAIOT TyOyC J0 MOSABJICHUS M300pakeHUs Mpernapara, a 3aTeM € MOMOIIbIO
MUKPOCKOMTMYECKOTOBUHTA I00MBAIOTCS €r0 (DOKYCUPOBKH.

[lo okoHuaHuu pabOTHl MOJHUMAKOT TYyOYyC, CHUMAIOT C MPEAMETHOIrO
CTOJIMKA TMpernapar, ONYCKAIOT KOHJIEHCOP MW TINATEIbHO YAAISIOT CyXOu
XJIOMYaToOyMaxkHOM caneTkold mMaciao ¢ (PPOHTAIBHOM JMH3BI UMMEPCHOHHOIO
o0bekTHBa. OCTaTKM UMMEPCHUOHHOTO Macja MOTYT MOBPEIUTH JIMH3Y U YXYIIIUTh
U300paKEHUE TTPU MUKPOCKOTIUH.

[Tpy MUKPOCKOTIMY BO3MOKHBI CIEIYIONTUE OIITMOKU:

- HEMOJHOE OCBEIICHHWE TMOJs 3pEHUsS BCJIEACTBUE HENPaBUIBHOTO
MOJIOKEHUS 3€pKajia WJIM HEMPaBUIILHOTO TMOJIOKEHHSI 00beKTHBA (TIEPEABUHYT Ha
pEBOJILBEPE MUKPOCKOTIA HE JI0 IIEITIKa)

- TYCKJIO€ OCBEIIECHHWE TOJII 3pPEHHsS] TPU HENPaBUIBHOM TMOJOKEHUH
3epKayia, IpU OMYIIEHHOM KOHJCHCOPE WJIM 3aKphITOM auadparme, a Takxke Mpu
HEJJOCTATOYHOM KOJIMYECTBE UMMEPCHOHHOTO Maciia Ha IIpenapare

- OTCYTCTBHE PE3KOCTH B U300paXeHUH MpeaMeTa — mpenapar He B poKyce.
3ananue 3. M3yueHue memoouKku npueomosieHus pemMeHHbIX NPenapamos.

Memoouka npuzomosieHus 6pemMenHbIX NPEenapamaos

1. Bo3bMuTE MNpeaMETHOE CTEKJIO U, Jepka ero 3a OOKOBBbIE TIpaHH,
MOJIOKUTE HACTOJL.

2. [lomoxuTe B LEHTP CTEKIa OOBEKT HCCISAOBaHHMS (TOHKHE BOJIOKHA
BaThI).

3. B numerky HaGepuTe HEMHOrO BOJBl M3 CTaKaHYMKAa W HAHECUTE Ha
npenapar 12 xaruim.

4. BozpMuTe 3a OOKOBBIE T'paHM TMOKPOBHOE CTEKJIO U TOJIOXKHUTE €ro
CBEpXYy HaMpeIMETHOE CTEKJIO (puc.2).

5. IIpenmapar rotoB. Ilojmoxutre e€ro Ha MOPEAMETHBIM CTOJUK U
PacCMOTpPUTE TOJMHUKPOCKOIIOM.
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PucyHOK 2— Dtarbl mpuroTOBICHUS MUKpOIIpEnapara.

3ananue 4. H32omosnenue 6pemeHHbIX npenapamos.

1. I3roToBbTE BpEMEHHBIN IIpenapaT SMUACPMbl COUHOM YEIIyH JTyKOBHIIbI
JyKa.

2. [lomectute mpemnapar Ha MPEAMETHBIA CTOJIMK M 3aKPEMUTE €ro JABYMs
3aKUMaMH.

3. PaccMoTpuTe B MHKpPOCKON OOBEKT, ISl 3TOTO TMOJB3YACh BHUHTOM,
IJIABHO OIYCTUTE TyOyC TaK, 4TOObI HMKHUI Kpail 00bEKTHBA.

4. Tnans B OKyNIsAp, MEAJEHHO TMOJAHUMUTE TyOyC, TOKa HE TOSBUTCSA
YETKOE U300paKeHUEe NpeIMeTa.

5. 3apucyiite cTpoeHHe KJIETKU B Karule BOJBI, a 3aTEM B pacTBOpe ioaa B
floguctom kamuu (puc. 3)

6. ITociie paboThl omycTUTE TYOYC.

Pucynok 3— Kietku snuiepMsl couHoM verryn iykoBuIs! iyka (Allium cepa)
1 - murorutazma 2 - ssapo 3 - cTeHka KieTku 4 - mopa 5 - Bakyolb
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Bonpocs! 1151 CaMOKOHTPOJIA

1. Yro Takoe pa3pemiaromiasi CHocOOHOCTb MUKPOCKOIIa?

2. Kak MOXHO onpe/ieNTuTh YBeJIMYEHHUE pacCMaTpUBAEMOT0 01
MHUKPOCKOITOMOOBEKTA?

3. B uem otninuue mukpockonos bBUOJIAM u MBC-1?

4. Tlepeuucnuts rnaBubie yactu Mukpockona bBUOJIAM u MUKME/I-1. B
4YeM MXHa3HayeHUe?

5. Ha3Batp mpaBuiia pabOThl ¢ MUKPOCKOTIOM.

CTPOEHME PACTUTEJbHOM KJIETKH

Kierka sBieTcss eqUHULEH CTPOEHUS M KU3HEIAEATEIbHOCTH BCEX JKHUBBIX
opranu3mMoB. OCHOBHBIMM OCOOCHHOCTSIMH CTPOCHHS PACTUTEIBHON KIIETKU
SABJISIFOTCSL:

1) HajguYuMe B HUX OCOOBIX OpraHeill — IUTacTH (XJIOPOILIacT,
XPOMOILIACT,JIEHKOILIACT)

2) TUIOTHAs, yrpyras 000J04YKa

3) pas3BuTas cucTeMa BaKyOJICH.

[InacTuapl ABJISIOTCS OCHOBHBIMHU IIUTOIUIA3MATHYECKUMH OpraHeiaMu
KJIETOK aBTOTpO(HBIX pacTeHuil. Ha3BaHWe NpOMCXOAUT OT TPEUECcKOro ClioBa
«plastosy, 4TO B MepeBOIE O3HAYAET «BHUICTLICHHBII.

['maBHast QyHKIMS TUTACTHA — CHHTE3 OPraHWYECKHUX BEIIeCTB, Onarojaps
Hannuuio coOctBenHbix JIHK u PHK, u crpykryp OenkoBoro cunteza. B
TUTACTHIaX TAKXKE COJAEPIKATCS MUTMEHTHI, 00YCIOBIMBAIOIIME UX IBET. Bce BUmbI
JAHHBIX OPraHeylyl UMEIT CI0XHOE BHYTpeHHee cTpoeHue. CHapyXH IJIacTHAY
MOKPBIBAIOT [JBE DJEMEHTapHble MEMOpaHbl, HMEETCS CUCTEMa BHYTPEHHUX
MeMOpaH, MOrpyKEHHBIX B CTPOMY, WJIM MATPHUKC.

Knaccudukanuss 1iacTuj 1O OKpacke W BBIMOJHSIEMON  (QyHKIUU
MO/Ipa3yMeBaeT JEeJeHUEe JTUX OpPraHoOMJAOB Ha TpU THUMNA: XJIOPOIUIACTHI,
JEUWKOIUIaCTBl M Xpomoruiactel.  [lmactuasl  BOAOpOCHEN  MMEHYIOTCS
xpomaTtodopamu.

XJIOpOIUIACThl — 3TO 3€JIEHBIE TUIACTHABI BBICIIUX PACTEHUM, COAEpKaIIue
xynopodmwin — doTocuntesupyromuii nurmeHT. [IpeacrtaBistor cobOoi Tenblia
okpyrioit popmsl pazmepamu ot 4 10 10 MKkM. XUMHUYECKHUI COCTaB XJIOpOILIacTa:
npumepHo 50% OGenka, 35% xupoB, 7% nurmeHnToB, manoe koiaudectBo JIHK u
PHK.

Y npeacraBuTesie pasHbIX TPYNI PACTEHUW KOMIUIEKC [MHIMEHTOB,
OMPENENSIONUX OKPACKYy M MPUHUMAIOIIMX y4acTHe B (DOTOCHHTE3E, OTIMYAETCS.
OT0 moATHUNBI XJIOpOPMIUIa M KapOTHHOUIHl (KcaHTOGWT U KapoTuH). llpu
paccMaTpUBaHUU IO/ CBETOBBIM MHMKPOCKONOM BHJHA 3€pPHHUCTasl CTPYKTypa
mwiacTua — 93To rpaHbl. [log  3IEKTPOHHBIM MHMKPOCKOIIOM  HaOMIOAAaroTCs
HEOOJNbIINE TMPO3pauHble YIUIOIIEHHbIE MEIIOYKM (LMUCTEPHBI, WM TPaHbl),
oOpa3oBaHHbIE  OEJKOBO-TUIUIHOM MeMOpaHOM W  pacrnojiaratouigecss B
HEIOCPEJICTBEHHO B CTPOME.
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[IpyyeM HEKOTOpBIE W3 HHUX CIPYNIUPOBAHBI B IIAYKH, IIOXO0XKHE HAa
CTOJIOMKH MOHET (THJIAKOUABI TpaH), Ipyrue, 0ojee KPyMHbIE HAXOIATCS MEXKIY
TWIaKouJaMu. brarogaps TakoMy CTPOCHMIO  YBEJIMYMBACTCS  AKTUBHAs
CHUHTE3UPYIOLIasi TOBEPXHOCTh JIMIHIHO-0EIKOBO-IMTMEHTHOTO KOMILJIEKCA TpaH,
B KOTOPOM Ha CBETY NMPOUCXOAUT (POTOCUHTES.

XpoMomuacTel — IUIACTHABI, OKpacka KOTOPBIX OBIBaE€T JKEJTOro,
OpaH)XEBOI'O0 WJIM KpPACHOTO LBETA, YTO OOYCJIOBJIEHO HAaKOIUIEHUEM B HHUX
KapOTUHOMIOB.

brnaromaps HaaMuMiO XPOMOIUIACTOB, XapaKTEPHYKD OKpacKy HMMEIOT
OCEHHHE JIMCThS, JICMECTKUA I[BETOB, CO3PEBIIME IUIOABI (MOMHAOPHI, SOJOKH).
JlaHHBIE OPTaHOUBI MOTYT OBITh PA3TUYHON (POPMBI — OKPYTIIOM, MHOTOYTOJIBHOM,
WHOTJIa UTOJIbYaTOM.

JlefikomacTel MPEACTABISIOT COO0OM OeCIBETHBIE IJIACTHAbI, OCHOBHAs
(YHKIMS KOTOPHIX OOBIYHO 3amacaromias. PazMepsl 3TUX OpraHesl OTHOCUTENIBHO
HeOospme. OHU OKpYTIION OO cierka mpoAoaroBaroi (OpMbl, XapaKTEpPHBI
JUISl BCEX >KMBBIX KIJIETOK pacTeHUW. B nerkoruractax OCyIIECTBISIETCS CUHTE3 U3
IOPOCTBIX COEAMHEHMN OoJiee CIIOKHBIX — Kpaxmaja, >KUpOB, OEJKOB, KOTOpbIE
COXPAHSIOTCS MPO 3arac B KIIyOHSAX, KOPHSIX, CEMEHaX, II0AAX.

[Tox »AEKTPOHHBIM MHKPOCKONIOM 3aMETHO, YTO KaXKIbIA JICUKOIJIACT
MOKPBIT JABYXCIOWHONM MEMOpaHOil, B CTPOME €CTh TOJBKO OJMH WJIM HEOOJBIIOE
YHCJIO BEIPOCTOB MEMOpaHbl, OCHOBHOE MPOCTPAHCTBO 3al0JHEHO OPraHUYECKUMHU
BEILIECTBAMH. B 3aBUCMMOCTH OT TOr0, KaKHe BEUIECTBA HAKAIUIMBAIOTCA B CTPOME,
JEUKOIIACTBI AT Ha aMUJIOTIIACTHI, POTEMHOIUIACTHI U 3JIEOTIACTHI.

Bce Buapl muactui UMEIOT o011ee MPOUCXOKACHUE U CIOCOOHBI IEPEXOIUTh
U3 OIHOro BHAA B JApyrou. Tak, mpeBpalleHHE JIEHKOIUIACTOB B XJIOPOILIACTBI
HaOJI01aeTCs MPHU MO3eJICHEHNH KapTOo(denbHbIX KIyOHEH Ha CBETY, a B OCCHHUMU
MEPUOJI B XJIOPOIUIACTAX 3€JICHBIX JIUCTHEB pAa3pylIaeTCs XJIOPOPWII, U OHH
TpaHC(HOPMHUPYIOTCS B XPOMOILIACTBI, YTO MPOSBISAETCS MOKEITECHUEM JIMCThEB. B
KaXX/101 OIpe/ieJICHHON KIJIETKE pacTEHUSI MOXKET OBbITh TOJBKO OJUH BHJI IUIACTU.

BemiectBa XMBOro COAEPKUMOIO PACTUTENBHOW KIETKH — MPOTOIIACTa U
MPOJIYKThl €ro KU3HENEATEIbHOCTH OYE€Hb pPa3HOOOpa3Hbl. YCIOBHO UX
OOBEIUHAIOT B JIBE TPYIIIIBI:

1) KOHCTUTYIIMOHHBIC, BXOJISIIME B COCTAaB JKUBOM MaTepuu, U
y4acTBywIIre B oOMeHe BewecTB (O€IKH, HYKJIEHMHOBBIE KHUCIOTHI, JMIHUIBI,
YTJIEBOJIBI U AAP.);

2) apracTH4ecKkue BKIIOUYCHHs (TpeY. 3peOH KOMIIOHEHTHI MPOTOILIACTA,
UTPAIOIIME BCIOMOraTeIbHYI0 pPOJb B €ro KU3HU M SBISIOIIUEcS JU0O
UCTOYHUKAMU MaTEpPUM M SHEPrUM MpPU POCTE U pabdOTe >KUBOW KIIETKH, JIMOO
OTOPOCHBIMU TIPOJTYKTaMHU €€ MeTaboJIM3Ma.

OpHM M3 HUX — 3amacHble BELIECTBA, T. €. BPEMEHHO HUCKIIIOUECHHBIE U3
nporeccaoOMeHa BenlecTB (OeIKu, TUMUABL, YIJIEBObI: Kpaxmal, HHYJIUH caxap U
ap.). Jpyrue BeuecTsa — KOHEUHbIE IPOLYKThI, HATPUMED, COIH KaJbLIHS.

Kpaxman (mocne meutroa03bl) SBISETCS CaMbIM  PAacHpOCTPAHEHHBIM B
pacTUTeNbHOM MHUpeE yrieBojaoM. Kpaxman oOpaszyercs B XJIOpPOILJIacTaX BO BpeMs
dboTocuHTe3a (aCCUMUJIALIMOHHBIA WJIM TNEpBUYHBIN Kpaxman). Ilozxke oH
paspyliaercss U CUHTE3UPYETCS B aMWIOIUIACTaX KakK 3alacHOM WJIM BTOPUYHBIN
Kpaxma.
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KpaxmaneHple 3epHa HMMEIOT pasHylo (opMy u 00pas3yloT CIOMCTOCTb
BOKPYT OJIHOM TOYKH, Ha3bIBa€MON 0Opa3oBaTEelIbHBIM LIEHTPOM. BO3HHKHOBEHHE
CJIOMCTOCTH TPHUMHCHIBAIOT YEPEIOBAHUIO JIBYX YIJIEBOAOB amuia3bl (JIMHEWHbIE
MOJIEKYJIbI) U aMUJIOTIEKTHHA (Pa3BETBICHHBIEC MOJICKYJIBI).

PacnonioxkeHue cioeB MOXKET ObITh KOHIIEHTPUUYECKUM (HapuMeEp, y 3J1aKOB
1 0000BBIX) U IKCIEHTPUUYECKUM (Harpumep, y kaptoderns). B mocnennem ciydae,
TOYKa, BOKPYT KOTOPO# OTKJIAIBIBAIOTCA CJIOM, HAXOAUTCSA HE B LIEHTPE 3€pHA, a
CIOBUHYTA BOOK.

AMMIIOTUTACT MOXKET COJEpKaTh OAHO (MPOCTOE 3E€PHO) WM HECKOJIBKO
KpaxMalibHBIX 3epeH (T0JyCIIOXKHOE U ClIoKHOe). Eciu B nedkoriacte umeercs
OJIHA TOYKAa, BOKPYI KOTOPOW OTKJIAJBIBAKOTCS CJIOU, TO 0Opaszyercs IMpOCTOe
3€pHO, €CiIM JABE U 0oJiee, TO 00pa3yeTcs CIOXKHOE 3€pHO, COCTOsIIEe KaK Obl U3
HECKOJIbKUX TpocThiX. [lomycnoxkHoe 3epHO 00pasyercs B TOM cCiyyae, €clid
KpaxMmaj CHayaja OTKJIaJbIBA€TCS BOKPYI HECKOJbKHX TOYEK, a 3aTeM I0CIe
CONPUKOCHOBEHHMSI MPOCTHIX 3€PEH BOKPYT HUX BO3HHUKAIOT 00mme ciou. dopma
KpaxMaJIbHBIX 3€pPEH CBOCOOpa3Ha y KaXXJ10ro BUAA.

B xnyOHSIX reopruHa, 3eMJISHOM TPYIIM, KOPHSX OJyBaHUMKA U JAPYTUX
pacTEeHUN CEeMEWCTBAa CIIOKHOLBETHBIX KIIETOYHBIA COK COJIEPKHUT OJM3KUU K
KpaxMally yIJIEBOJ WHYJHMH, OTJIMYAIOLIMKCS OT Kpaxmajnaa pacTBOPUMOCTHIO B
Boge. Ilpu peiicTBMM cnupTa WHYJIWH KpHCTAJUIM3yeTcs, oOpa3yeT Tak
Ha3bIBaeMble C(PEPOKPUCTAILIBI.

besku — 3T0 OCHOBHBIE OPraHUYECKHE BEIECTBA, ONPEACIISIIOIINE CTPOCHHE
U CBOMCTBa *XHUBOW Marepuu. B ompeneneHHble ¢da3bl pa3BUTHS OCJIKH MOTYT
OTKJIa/IbIBAThCA B 3amac. 3anacHble OeJIKM HanboJee YacTo OTKJIAbIBAIOTCSA B BUJIE
36peH OKpYIJION WU OBadbHOW (HOPMBI, HA3BIBAEMBIX QJICUPOHOBBIMU. ITO
MpocThie OeNKu — NpoTerHbl. OHU OTKJIAABIBAIOTCS B BAKyOJIIX WJIU JEHKOIIacTax
(aneipoHoriacTel). 3amnacHeIMM OellkaMHd OY€Hb OoraThl ceMeHa OOOOBBIX H
37IaKOBBIX pacTeHHWil. bombioe KoIu4ecTBO OENKOB HAaXOAUTCS B KIETKax,
PACIOJIOKEHHBIX MOJ] CEMEHHOU KOXKYPOU, B TAK HA3bIBAEMOM aJIEUPOHOBOM CJIOE.

Jlunuasl BKAIOYAIOT OOJBUIYIO TPYINIY COEAMHEHUN OHOIOTrHYecKOro
NPOUCXOXKIAEHUS. JIMMUIBI SBISAIOTCA CTPYKTYPHBIMM KOMIIOHEHTAMH KJIETKH
(BXOIAT B cocTaB MeMOpaH, oOpa3yloT JHUIUIHBIE Kalljd B IIUTOILIA3ME) WIIU
APracTUYECKMMH BeIlleCTBaMHU. 3amacHble Macjia OOBIYHO OTKJIAJbIBAIOTCS B
JIEUKOIIACTaX, Ha3bIBAEMBIX OJICOIJIACTAMH.

JlaGopaTopHnasi pabora 2
Tema: Ctpoenne, popMbl paCTUTEIBLHON KICTKH U IJIACTH/.

ean padoThi: MO3HAKOMUTHCS ¢ (opMaMHM KIJIETOK M IUJIACTUIAMHU Ha
npumepe MHUKPOCKOTTUYECKHUX HCCIIEIOBAHUI
MIPEIJI0KEHHBIX 00BEKTOB

3agaun: U3YYHUTH pa3HOOOpa3ue GopM KIETOK U CTPYKTYPY TLIACTH]T

Oo6opynoBanmne: MHUKPOCKOTIbI, CTaKaHYWKH C BOAOM, NpeIMETHbIE U
MMOKPOBHBIC CTEKIIa, CTCKJISTHHBIE MMaJIOYKH,

IMpCIIapoOBaJIbHbIC UIJIBI, IIMHICT
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O0beKThI COYHas 4eulys JIyKOBHULIBI JIyKa, 3peJible  IUIOJbI

huccjaeaoBanmusa. IIUIIOBHUKA, TOMAT, ap6y3, JUCT TpaaCCKaHIIMH, JHUCT
KOMHATHOI'O paCTCHHUA
PeakTuBbBI: JAUCTUIUIMPOBAHHAA BOJA, q)HOpOFHIOHI/IH, COJIIHAasA KHCJIOTa

Xoxa padoTbl
3apmanue 1. Ilpucomoenenue u uzyueHue npenapamos ¢ pazHou Hopmoti
KJIemKU.
1. IlpurotoBbTe mpenapaT COYHOW YECIIYU JyKa U PACCMOTPUTE €T0 MOJ
MuKpockornoM. Onpeaenute GopMy U THIT KIECTKH.
2. llpuroroBsTe mpemapaT MSKOTH ToMaTra WiIuM apOy3a M pPaccCMOTpUTE
ero moaMukpockonoM (puc. 4). Onpenenure GopMy U TUT KICTKH.

o e &

@00 000

go0 0cO

Pucynox 4— @opmbl KJIETOK
a,e,’,H,3 — IPa3eHXUMHBbIE 0,B,]1,T, - TAPEHXUMHBIE

3aganue 5. Mzyuenue cmpoerus Kiemxu.

1. Hanecute Kamiro BOAblI Ha MpPeAMETHOE cTekI0. OTAENUTE JIUCT AN0JAEU
0TCTEO0JIs1, TIOJIOXKUTE €r0 B KAIUTI0 M HAKPOWUTE MOKPOBHBIM CTEKJIOM.

2. PaccMmotpuTte mpenapaT noja MUKpockornoM. Haiinure 3eiieHble KIETKH
IIO/ICH.

3. 3apucyiiTe KIETKY JIUCTa 3JI0ICM U TMOJNUIINTE €€ YacTu: 00OJIOUKY,
LUTOIUIa3MYy, JIPO, BAKYOJIH, IIIACTUIBI (pHC.S).

4. CpaBHHUTE CBOM PHUCYHOK C H300paXKEHHEM PACTUTEIbHOW KIIETKH B
yueOHUKE.
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Pucynok 5— CtpoeHue KJIETKH JIUCTA IO0AEH.

3aganue 2. H3yyenue Xn0ponnacmos 6 KIemkax dnuoepmuca Jaucma
KOMHAMHO20PACMEHUS.

1. IlpuroToBbTe mnpenapar >3MUAEPMUCA JTUCTA KOMHATHOIO PAcCTEHHsS U
PaccMOTpPUTE €ro O MUKPOCKOIIOM. 3apUCYNUTE XJIOPOIUIACTHI KJIETKH.

3ananue 3. U3yuenue XpoMOniacmos 8 Kiemrax MAKOmu Wuno8HuKd.

1. HappexpTe KOXKMILy 3pejioro Ijioja IUIOBHUKA U TOCTaHBTE HEMHOTO
MSIKOTH.

2. MsKOTh HaHecHTE Ha TMpEIMETHOE CTEKJIO0 B Karlullo BOJBl H
OCTOPOKHOHAKPOMTE TOKPOBHBIM CTEKIIOM.

3. Ilpu manoM yBeIMYEHHHM HAWJAUTE Y4acCTOK CO CBOOOJHO JICKAIIUMH
KJIETKaMHU.

4. PaccMmoTpuTe Ipernapar moj OOJbIINM yBeIn4eHueM (puc. 6).
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Pucynox 6- XpomoriacTsl B KJIETKaX MSIKOTH 3PEbIX TUIOI0B:
A - munoBHUK b - nanpeimn B - psa6una I - G0spbIIHUK.
1 - xpomomacTsl, 2 - sIpo, 3 - 000JI0YKa KIETKH.

3ananue 4. HM3yuenue 1etikonniacmos 6 KIemkax dINUOEPMbl JUCMA
mpaoecKkaryuu.

1. JIns npuroToBieHus MpenapaTa COPBUTE JIUCT € M0Oera TpaJeCKaHIuU U
oOepHHUTE €ro BOKPYT yKa3aTeIbHOTO Maiblia JEBOW PYKH, TaK YTOOBI HIDKHSA
CTOpOHA (pMOJIETOBOTO 1[BETA ObLJIa OOpaIlleHa HAPYXKY.

2. IlpaBoii pykoil C TOMOINBIO TMPEMAPOBAIBHON WIJIBI HAJOPBUTE
AIUACPMY HaJ CpEAHEH KUIKOW OJMkKe K OCHOBAHMIO JIUCTA U TUHIIETOM CHUMUTE
€€ KyCOYeK.

3. CopBaHHBII KyCOYEK TMOJIOKUTE Ha MPEIMETHOE CTEKJIO B KAILUTIO BOJBI
Hapy»XKHOU CTOPOHOM U HAKPOWTE MOKPOBHBIM CTEKJIOM.

4. PaccmoTpuTe Tmpenapar, HalauTe JIEHMKOMJIACThl MpU  MajoM
YBEJIMYCHUH, 3aTEM — ITPHU OOJBIIIOM (pHcC.7).

5. 3apucyitite 1-2 kieTku u caenaiTe 0003HAYCHHUS.

6. OxoHuuB pabOTy, yCTAHOBUTE MAJIO€ YBEIUUYEHUE U YOEpUTE MUKPOCKOI
B O€30MacHOe MeCTO.
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Pucynok 7
1 TI'panHas CTpyKTypa XJOPOILIACTOB (B CBETOBOM MHUKPOCKOIIE)
2. Paznbie hopMbr XpoMaTO)OPOB B KIIETKAX BOJTOPOCTICH:
3 a-JIeHTOBUJHBIN (y COUPOTHUPSI), O - MIACTUHYATHIN (Y MY>KOLIMH),
4. B-3BE3auathlii (y 3urnemsl) I1 - nupeHouabl.
5. [lmactuabl B KJIeTKaX MMJEpMUCA TPaJEeCKaHIIMU: Y - 3aMBIKAIOIIUE KIETKU
ycThula ¢ xjoporactamu JIII - mefdKkormiacTel BOKPYT s1ipa U B TSXKaxX
LUTOIUIa3MBIKJIETOK 3MuepMuca 6—8. XpoMomiacTsl:
6. B KJIETKaxX 3peioro IUIoja MUMTOBHUKA
7. B KJETKaX OKOJIOI[BETHHKA HACTYypLUH; 6 - B KJIETKaX 3peJoro mioja pssOuHBI.

3aganue 5 Ilpuecomosnenue npenapamos paouaibHo20 U MAHCEHYUAILHO2O
cpe308 Opesecumbl NA8POSULUHU U COCHBbI.

1. I[IpuroToBbTE mpemnapaThl PaguaIbHOTO W TAHTEHIIMAIBLHOTO CPE30B
JIPEBECUHBI JTABPOBUIIIHU W COCHBI, MOACHCTBOBAB Ha HUX (IIOPOTIIONMHOM H
COJISTHOM KHCJIOTOM (MOKHO MCIOJIb30BaTh TOTOBBIC MpemapaThl).

2. PaccmotpuTe nipu GOJIBIIIOM YBETMYEHUN CTPOECHUE CTEHOK KJIETOK.

3. Ha TaHreHnmaibHOM cpe3e HalJuTe OKaliMIICHHBIC TIOPHI B pa3pese, a
Ha paJualibHOM — B IIJIaHE.

4. 3apucyiite u cuenaiite obo3HaueHus (puc. 8).
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Pucynok 8— Knetku cepaiieBuHbI oOera JJaBpOBHUIIHY JiekapcTBeHHOM (Laurocerasus
officinalis):
1 - nepBuuHasg 060104Ka, 2 - BTOpHUHasi 000JI04Ka, 3 - IPOCTHIE MOPHI, 4- TO ke, BUJ CBEPXY

Bonpocsl 1151 CaMOKOHTPOJISA

1. K xakum JByM TpyIIliaM MOKHO OTHECTH Bce pa3zHooOpazue ¢opMm
KJIETOK?

2. Kakyro ponp UrparoT miacTHAbI B )KU3HU KIETKA?

3. Ha3Batb ocHOBHBIC THIIBI IUTACTH. Kakoe OHM UMEIOT CTpoeHHE?

4. Kakue maacTuIbl UMEIOTCS B KJIETKaX 3€JICHBIX pacTeHUN?

5. B kjeTkax Kakux OpraHoB pPACTEHHH 4Yalle BCEro MOXXHO BCTPETHUTH
XPOMOIUIACTHI?

6. Kakue nurMeHTs HIMEIOTCS B XpOMOIIIacTax?

7. Kakue GyHKIMH BBITOTHSIOT JICMKOTIACTHI?

8. Kakue B3auMHBbIe peBpaIieHus: BO3MOXHBI MKy TIIaCTHAAMU?

JlabopaTtopnas pa6ora 3
Tema: 3anacHble NUTATEIbHbIE BEIECTBA U BKIKYEHHUS KJIETKHU.

ean padoTsi: MOKa3aTh Pa3HOOOpa3ue 3amacHBIX MUTATEIBHBIX BEIIECTB
U KPUCTAUIOB MHHEPAIbHBIX COJIEH, OOpa3yroIuxcsi B
PaCTUTEIIbHBIX KJIETKaX

3anauu: 03HAKOMHUTHCS C POPMaMU KpaxMaJIbHBIX 3€PEH Pa3IUUHbIX
pacTeHul, OTJIOKEHUEM OEJIKOB B CEMEHAX U CO CTPOCHUEM
KpPHUCTAJJIOB

Oob6opynoBanmue: MUKPOCKOIIBI, MpEenapoBadbHbIC  WIJIBI, MTAHIIETHI,
IPEIMETHBIE U TIOKPOBHBIE CTEKJIA, TUIIETKU

O0BeKTHI KITyOCHb KapTodes (Solanum tuberosumL.),

HCCJIeIOBAHMSA: OpEIBAPUTEILHO  HAMOYEHHBIE  3€PHOBKM  IIIEHHUIIBI

(Triticum aestivum L.), kykypy3sl (Zea mays L.), oBca
(Avena sativa L.), ropoxa (Pisum sativum L.), xycouku
ka1yOHss  tonuHamOypa  (Helianthus  tuberosus L.),
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BblIEpKaHHbIE B 96%- HOM pacTBOpe 3TWJIOBOIO CIUPTa B
TEYEHUE CEMHU-ACCATH JHEH, KyCOUKHM CYyXOH Yellyu
aykoBuilbl (Allium cepa L.), mpokumnsdyeHHbIe B BOJE, a
3aTeM BblAepkaHHble 10-15 1nHEH B BOJHOM pacTBOpE
TIIMIEpUHA

PeakTuBbI: JTUCTWJUIMPOBaHHAsl BOJA, PacTBOp Hoja B Hoauze Kamus,
TJIUIIEPUH

Xoxa padoThl

3amanue 1. Hzeomoeénenue u u3zyueHue npenapama KpaxmalbHblX 3e€peH
PA3TUYHBIX8UO08 PACTEHU.

1. M3roTtoBbTe Tpenaparbl KpaxMallbHbIX 3epeH KapToQels, MIICHHIIbI,
OBCa,KyKYypY3bl, TOpOXa.

2. [IpoBemuTe peakIuio Ha KpaxMay pacTBOPOM Hojia B Houae Kajusl.

3. 3apucyiiTe mpu OOJBIIOM YBEIMYCHUU KpaxMajbHbIC 3€pHA YKa3aHHBIX
BBIIICPACTCHUM, COXPaHSS IMIPOIIOPIIUU MKy HUMHU.

4, Cnenarite o6o3HaueHus (puc.9).

Pucynok 9— KpaxmanbHble 3epHa pa3IU4HbIX BUJIOB paCTEHUIL:

A - xaprodens (Solanum tuberosum) b - mmennna (Triticum aestivum) B - oec (Avena sativa) I'

- puc (Oryza sativa) /I - kykypy3sa (Zea mays)E - rpeurixa (Fagopyrum sagittatum)

1 - mpocToe KpaxMalIbHOE 3epHO, 2 — CIIOKHOE, 3 - TTOJTYCIIOKHOE.

3amanue 2. H3yuenue anelipoHOBbIX 3epPeH 6 KIemKax 3HO0Cnepma
3ePHOBKUNULEHULYB] MBEPOOIL.

Bo3pmuTe  NOCTOSHHBIM WM W3TOTOBBTE  BPEMEHHBIA  Mpemnapar
MONEPEYHOr0 Cpe3a 3€PHOBKU MIIIEHUIIBI B Karie peakTuBa (Mo + Hoau Kamus).

Haiimute mpu Mamom, a 3areM Tpu OOJBIIIOM YBEIWYEHUW aJeHPOHOBBIN
CJIOM UPACCMOTPUTE AJIEUPOHOBBIEC 3€PHA.

1. 3apucyiite HECKOJIBKO KJIETOK aJe€HPOHOBOTO CJI0S, a TAKKE TPU-UYETHIPE
KJIETKM 3HAOCIIEpMa C KpaxmajaoM.

2. Cpenaiite obo3nauenus (puc. 10).
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Pucynok 10— 3anacHble BemiecTBa B 3epHoBKe mieHuIs! (Triticum aestivum) Ha momepedHoM
cpese: 1 — OKOJIOTUIONHUK, 2 - KOKypa CEMEHH, 3 - aJISHPOHOBBIN Clloi, 4 — A1po, 5 - KIeTkn
SHI0CTIEpMA C KpaXMalIbHBIMH 3€pHAMH, 6 - KpaxMaJlbHbIC 3epHA.

3ananue 3. HU3yuenue cqhepoKpucmaiios uHyaiuHda.

1. U3roToBhTE Mpemnapar cpesa KiIyoHs TonmuHaMOypa B Karuie MIHIeprHa.
2. Haiinure mpu majoM yBeJIMYEHHH HauOojee TOHKHM YYacTOK cpesa,

conepxcanmﬁ C(l)CpOKpI/ICTaJ'IJ'II)I HHYJIMHA, W PACCMOTPUTC HX IIPpHU 0O0JIBIIIOM
YBCIIMYCHHUMU.

3. 3apucyiiTe HECKOJIbKO KJICTOK €O CQEpOKpUCTAUIAMH W  CHACIIAlTe
obo3Hauenus (puc. 11).

Pucynok 11— Knerku xiryOHs TonmHamOypa (Helianthus tuberosus):
1 - chepokpuctansl (1o Xp:kaHOBCKOMY)
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3ananue 4. Kpucmannwl wasenieoKucio2o Kaavyus 8 CYXux 4euysax JyKa.

1. U3rotoBpTe mnpemnapar CyxOWl 4Yellyd Jyka M HaWIuTe OpH MaJloM
YBEJIIMYEHUN KIJIETKM C OJMHOYHBIMHM MaJOYKOBUIHBIMU U KPecTOOOpa3HbIMU
KpUCTAJUIAMM OKcajlaTa KaJlblusl.

2. [IpuroToBbTE Mpenaparhl MONEPEYHOIO Cpe3a Yepellka TPaJeCKaHIUU U
OEroHHH.

3. Haiigure mipu 60J1b110M YBETMYEHUH KIIETKU € paduIaMu U Jpy3aMHU.

4. PaccMoTpuTe W 3apHCyiTe WX, cAenaiite o0o3HadeHus (puc. 12).

Pucynok 12— KieTkn pa3niuHBIX pacTeHUH ¢ KPUCTAJUTAMHU OKcalaTa KalbIus:
1 - paduab! B KJIeTKaX JHMCTa TpaJeCKaHIIUU
2 - Apy3bl ¥ OIMHOYHBIE KPUCTAIUIBI B KJIETKAX YeperiKa OerOHuH
3 - OIMHOYHBIE KPUCTAIUIBI B KJIETKAX 3MUEPMbI YEIIYH JTYKOBUIIBI JTyKa

Bonpocsl 1151 CaMOKOHTPOJIS

1. Yto Takoe KOHCTUTYLIMOHHBIE U 3PracTUYECKUE BelecTBa?

2. [Ipy momoIM KakuX pPEaKTUBOB U KpacuUTeJIed MOKHO OOHapyKWUTh B
KJIETKaX3aracHble BEIeCTBA: KpaxMall, OeJIKH, KUPHOE Maco?

3. B ueM oTiinune NEpPBUYHOIO U BTOPUYHOTO Kpaxmasia?

4. TTouemy KpaxMaJIbHbIEC 3€pHA 00PA3YIOT CIOUCTOCTh?

5.B dyem pasHHMIa MeXIy MPOCTBbIM, MOJYCIOXKHBIM H  CIOXHBIM
KpaxMaJbHbIMU 3€pHAMM?
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JlabopaTtopHnasi paGora 4
Tema: CTpoeHHe KJIETOYHOI CTEHKHN U ee BUIOU3MEHEHHUS.

Hean padoTsI: U3YYUTh CTPYKTYPHYIO OPraHU3aLUI0 KIETOYHOU CTECHKH U
€€ BUJOU3MEHEHUN

3agaum: U3Y4YUTh CTPOCHME KIETOYHOM CTEHKH Ha IpUMepe
BHYTPHUIUIOAHMKA  II€pLUa  OJHOJIETHEro,  IPOBECTH
WCCIIEIOBAHMS 110 M3YYEHUIO BUIAOU3MEHEHUM KJIETOYHOU
CTEHKH

O0opynoBannue: MHKPOCKOIIBI, INPEIMETHBIE W  IOKPOBHBIE  CTEKIa,

MpENapoBAJIbHBIE HIJIbl, NUHLETHI, TrepOapHble 00pa3Lbl
3JIaKOB, IIOCTOSIHHBIM  mpenapar «PanmaneHelii  cpes
JIPEBECUHBI COCHBI»

O0BbEeKThI
TIJIOJTBI 3PEJIOTO TIepIia
HCCJIeI0BAHUA:
PeakTuBbBI: JTUCTUJTMPOBAHHAS BOJA, XJIOP-IUMHK-HO/, (PIOPOTIIIOINH,

KpEIKas CoJIsiHasi KUCJoTa, kpacutenb cyaan 11
Xoa padoTbl

3aganue 1. M3yuenue cmpoenusi Kiemo4HOU CMEHKU 6HYMPUNIOOHUKA
nepya oononemnezo (Capsicum annuum).

1. Cnenaiite cpe3 »HAOKapIa IUIOJAA KPAacHOTO TepIia W TOJIOKHUTE Ha
MIPEAMETHOCCTEKIIO B KAIUTIO BOJIBI, HAKPOWUTE TTIOKPOBHBIM CTEKIIOM.

2.[lpm wmamoMm yBeIMYEHWHW MHUKPOCKOINA HaWaWTe cpe3, TAe KICTKH
PAacMoJIOKEHBIB OAUH CIIOH.

3. [Ipu 60aBIIIOM YBETUYEHUH U3yUYUTE OOKOBBIE CTEHKH.

4, 3apucyiite 1-2 KIeTKH, TTOKa3aB MOPbI HA OOKOBBIX CTEHKAX.

3amanue 2. H3yuenue cmpyKmypbl OKAUMIEHHbIX HOP 8 KIeMOUYHOU CMEeHKe
Opegecunbl COCHbL.

1. Ucnionb3yst TOTOBBIN TMpemnapaTr APEBECHHBbI, TMPU MaJOM YBEIUYECHUU
HAUIUTE OKAUMIICHHBIC TIOPHI.

2. 3apucyiiTe 4acTh KJIETKHA U 0003HAYbTE OKaliMIICHHBIE TIOPHI (pHc. 13).
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Pucynok 13— Tpaxeuzn! qpeBecunsl cocHbl (Pinus sylvestris):
1 - okaitmiienHas nopa.

3ananue 3. Onpedenenue muna 6UOOU3MEHEHUsL KIIeMOYHOU CIMEeHKU.

1. M3rotoBeTe 2 mpemapaTa u3 BOJIOCKOB CEMsH XJIOMYaTHUKA: OJJUH B Karljie
BOJBI, JIpyrol — B Kamje xJop-uMHK-Hona. HaOmiomaercs okpammBaHue
LEJUTIOJIO3HOM CTEHKH B (PUOJIETOBBII LIBET.

2. V3roToBbTE MpemapaT monepeyHoro cpesa cTediis JPeBECHOTO PaCTEHUs B
Karie BOJBI.

3. [Ipn mamom yBeIMYCHUH HAAWTE TOHKOE MECTO Ha CPE3€ U PACCMOTPHUTE
€ro npu O0JIBIIOM YBETUYEHUH (KIETKH UMEIOT CEPOBATHIN LIBET).

4. CHUMUTE TIOKPOBHOE CTEKJIO, yJajauTe (QuiIbTpoBaibHOM Oymaroi
OCTaTKHU BOJIbI U MOJEHCTBYITE HA Cpe3 (PIOPOTIIIOIMHOM U COJISTHOM KHUCIOTOM. B
pe3ysibTaTe MPOBEACHHOM pEaklUMU KIETKU € OOJBIIMM KOJIMYECTBOM JIMTHUHA
MPUOOPETYT BULTHEBO-KPACHYIO OKPACKY.

5. Ipyrum peakTMBOM Ha JUTHHUH (CEPHOKUCIBIN aHUIINH) TIOJIEUCTBYIUTE HA
Cpe3, OKpacKa — JINMOHHO-KENTAas.

6. i 0o3HAKOMJIGHHS C MUHEpaTu3alMedl KIETOYHONW CTEHKH TMPOBEANTE
najgblaMU MO JIUCThSIM U CTEOJIAM repOapHbIX WIIM >KMBBIX 00pa3LoB OCOK, 371aKOB
nnm  xBomeld. CTEHKM HapyXHBIX KIETOK WHKPYCTUPOBAHBI COCIUHEHUSMHU
KpemHus. UTO npegaeT uM pexyime CBOMCTBA.

Bonpocel aj1s1i CAaMOKOHTPOJIA

1. Tlepeuncnure GyHKINUNA KICTOYHOU CTEHKH.

2. OnummrTe MeXaHU3M POCTa KIIETOYHON CTEHKH.

3. Kakue cTpyKTypbl KJIETKM NPUHHMAIOT y4acTHE B 0Opa30BaHUU

KJIETOYHOUN CTEHKHU?

4. Kakue Wu3MEHEHUs MOTYT MPOUCXOJUTh B XHMHUYECKOM COCTaBe
IIEJUTFOJIO3HONW CTEHKM KJIETKM M KaK J3TO CKa3bIBaeTCs Ha €€ (U3MYECKUX
CBOMCTBax?
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KOHTPOJIBHBIE TECTbI
BHuMaTeNnbHO MPOUTUTE KaXKIblii BOMPOC TECTa W BHIOEPUTE MPABUIIBHBIHI
OTBET.

BapuanTt 1
1. IIN0THYI0 NPO3PAYHYIO0 000JI0UYKY HMEIOT:
a) BCE pACTUTEIbHBIC KIETKU;
0) TOJIBKO MOJIOABIC KIICTKH,
B) TOJILKO KJICTKH KOKHIIBI JINCTA, KOKHUITHI KOPHS, JTYKOBHIIBI.
2. Ilpu cCHJILHOM HATPeBAHUM WM 3aMOPAKMBAHUYN HMTONIA3MA KJIETKH:
a) pazpyluiaercs;
0) CKHMaEeTCs B KOMOYCK;
B) OTXOJIUT K 000JIOUKE U 00pa3yeT MPUCTEHHBIN CIIOA.
3. llnToniazma B KJieTKe:
a) MEJIJIEHHO JIBUXKETCS;
0) MEJIJICHHO JIBUKETCS TOJIBKO MPU HATPEBaHUMU;
B) HE BCETr/1a JBUKETCSI.
4. BakyoJ1d ¢ KJI€TOYHBIM COKOM MMEIOTCS:
a) BO BCEX PACTUTEINIbHBIX KJIETKaX;
0) MOYTH BO BCEX PACTUTEIIbHBIX KJIETKAX;
B) TOJIEKO B MOJIOJIBIX KJIETKaX.
5. [laacTuabl B pacTUTEIBLHBIX KJIETKAX ObIBAIOT:
a) CUHUMH, (PHOJIETOBBIMU, MAJIUHOBBIMU;
0) 3eJICHBIMU, JKEIITHIMHU, OPAHKEBBIMH, OCCIIBETHBIMU;
B) KaK B «a» U B «O».
6. IL1acTuabl B KJI€TKAX XOPOIIIO BHIHBI:
a) OpH MOMOILH JYTIbL;
0) pu OOJIBIIOM YBEJIMYEHHH CBETOBOTO MHUKPOCKOTIA,
B) IIPU MIOMOIIIH SJIEKTPOHHOTO MHUKPOCKOTIA.
7. Oxpacka JINCTheB, IIBETKOB, MJIOJ0B 3aBHCHUT:
a) OT OKpPaCKH IIaCTU/;
0) KpacsIux BEIIECTB, COJAEPIKAIIUXCS B KJIIETOYHOM COKE;
B) TOTO U JAPYTOTO.
8. /IBM:KeHHe IUTOILIA3MbI CIIOCOOCTBYET:
a) MIEPEeMEIICHUIO U KJIIETKE TUTATEIBHBIX BEIICCTB U BO3yXa, PACTBOPEHHOTO B
HEH;
0) mepeMeIIeHUIO sIpa;
B) MEPEMEILEHUIO BaKyOJeH.
9. PacTuTe/ibHbIE KJIETKH COEIMHEHBI MEKIY CO00M:
a) MEXKJIETHUKAMU;
0) 0COOBIM MEXKJIETOYHBIM BELIECTBOM, HAXOASIIUMCS MEXIY 000JI0UKaAMH
COCETHHUX KJIETOK;
B) BBIPOCTaMU ITUTOILIA3MBI.
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10. Kaxxnas ;xuBas KJIeTKa:

a) MATAETCs, IBIIIUT U PACTET B TCYCHHUE BCEU CBOCH JKU3HU;
0) muTaeTcs, ABIIINT, @ PACTET JI0 3PEJIOT0 COCTOSHUS;

B) MIUTAETCS M PacTeT.

11. Opranbl pacTeHusi yBeJIMYHBAIOTCH B pa3Mepax Ojarogaps:
a) YBEJIIMYCHUIO YHCTIa KICTOK;

0) yBEIMYCHHIO YMCIIa KIIETOK M UX POCTY;

B) YBEJIIMUCHUIO YMCIIa KJIETOK i 00pa30BaHUIO MEKKICTHUKOB.
12. Tlepen nejieHuEeM KJIETKH MPOUCXOMT:

a) YIBOCHHE XPOMOCOM;

0) HaKOIJIEHNE TUTATECIIBHBIX BEIICCTB;

B) HAKOIUJICHUE MUTATEIBbHBIX BEIIECTB U MUHEPAIBHBIX COJICH.

Bapuant 2
1. Oprane/uibl XapaKTepPHBI TOJbKO VISl PACTHUTEIbHON KJIEeTKHU !
a) IJIACTU/IBI;
0) MUTOXOHIPUHU
B) puOOCOMBI
2. IHAOMIAZMATHYECKYIO CeTh MOKHO Y3HATH B KJIeTKe MO:
a) CUCTEME CBSI3aHHBIX MEX]Iy COOOM MOJIOCTEN ¢ My3bIpbKaMH Ha KOHIIAX;
0) MHOKECTBY pacrojiOKEHHBIX Ha HEHl TpaHei
B) CUCTEME CBSI3aHHBIX MEXKTY COOO0H pa3BETBICHHBIX KAHAIIBIICB;
3. Opranoubl pacnoJio;KeHbl B:
a) snpe;
0) IUTOIIIa3ME;
B) MEMOpaHE;
4. B Kakux OpPraHoujaax KJEeTKH HAXOAATcAd (epMeHTbI, y4yacTBYHOIIUe B
OKHCJIEHMH OPTaHMYEeCKUX BelEeCTB ¢ 0CBOOOKIeHUEM IHEPIrUu:
a) B MUTOXOHJIPUSAX;
0) B I1a3MaTH4ecKoil MeMOpaHe;
B) B DHJOTUIA3MATHYECKON CeTH
5. B yeM nposiBJsieTcsi CX0/JCTBO XJIOPOILUIACTOB M MUTOXOH/IPHIi:
a) OT IMTOIJIa3Mbl OHU OTPAHUYCHBI JBYMS IJIa3MaTHYECKUMU MeMOpaHaMu;0) B
COCTaB MEMOpaH BXOSIT OCIKU U JIUITHIBI;
B) B XJIOPOIUTACTAX U MUTOXOHAPHUAX MPOUCXOIUT CUHTE3 MOJIEKY]T ATD
6. IL110THY10 IPO3payYHy10 000109KY HMEIOT:
a) BCE PaCTUTEIbHBIC KIICTKU;
0) TOJIBKO MOJIO/IBbIC KIIETKU;
B) TOJIBKO KJIETKHA KOXKHIIBI JINCTA, KOKHUIIBI KOPHS, TYKOBHIIBI;
7. Ilpu CMJILHOM HATPEeBAHUM WM 3aMOPAKMBAHUYN LMTONIA3MA KJIETKH:
a) pa3pyluiaercs;
0) oTxoauT K 000J7104YKe U 00pa3yeT MPUCTEHHBIN CIIOW;
B) COXpaHsIeTCs
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8. BakyoJiu ¢ KJIETOYHBIM COKOM MMEIOTCS:

a) BO BCEX PACTUTENIbHBIX KJIETKaX;

0) MOYTH BO BCEX PACTUTEINbHBIX KJIETKaX;

B) TOJBKO B MOJIOJIBIX KJIETKaX;

9. IlnacTuabl B paCTUTENbHBIX KJIETKAX ObIBAIOT:

a) CHHUMH, (PUOJIETOBBIMU, MAJTMHOBBIMH;

0) 3€JICHBIMU, JKEJITHIMU, OPaHKEBBIMH, O€CIIBETHBIMU;

B) TOJIBKO 3€JICHBIMU;

10. Kaxxnasi s»kuBasi KJieTKa:

a) MUTAETCS, IBIIIUT U PACTET B TEUECHUE BCEIl CBOEH KU3HU;

0) muTaeTcs U pacTerT;

B) IIUTAETCS U PACTET TOJIBKO B 3PEJIOM COCTOSIHUU

11. Ilepen nejieHMeM KJIETKH MPOUCXOIMT:

a) YIBOCHHE XPOMOCOM;

0) HaKOIJIEHHUE TUTATEIILHBIX BEIIECTB;

B) HAKOTUICHHE NMUTATEIbHBIX BEIIECTB U MUHEPAIBHBIX COJICH;
12. KinerouHasi 000,109Ka BbINOJHSAET (DYHKIIHIO:

a) obecrieynBaeT MPOYHOCTb, MOIEPKUBACT KIETKY B TYPrOPHOM COCTOSIHUM U
3aIUIIAET MPOTOIUIACT OT MOBPEKICHHUI;

0) obecrieunBaeT HEOTPAHUUECHHOE PACTSHKEHHUE MPOTOIIACTa OCMOTUYECKH
AKTUBHOM BAKYOJIbIO;

B) 00ecleynBaeT U3MEHEHHE pa3Mepa U (POPMBI 3pEIbIX KIETOK;

Bapuant 3
1. OnpeBecHeHNE — 3TO MPOLECC OTJIOKEHHUS:
a) cyOepuHa;
0) TUTHUHA;

B) MUHEPAJIbHBIX COJICH;

2. OCHOBHOI1 3a11aCHOM YIJIEBOJ Yy pacTeHHil — 3TO:
a) KJIeTYaTKa;

0) kpaxMmad;

B) GpyKTO3a;

3. OcHoBHasl (PYHKUMS MUTOXOHJAPHIA — 3TO CHHTE3:

a) AT®;

0) Oenka;

B) KJI€TYATKH

4. KnerouHasi MeMOpaHa COCTOUT U3:
a) OEJIKOB U HYKJIEMHOBBIX KHUCIIOT;
0) O€JIKOB U IUMHUIOB;

B) TOJIBKO YIJIE€BOJOB

5. O0o0J104Ka sApa oOpa3oBaHa:
a) IByMs MeMOpaHaMu;

0) mosMcaxapuaamu;

B) OJTHOM MEMOpaHOii;

28



6. OcHoBHasi GyHKIMSA MOJIEKYJ XJI0poduIa, pacnoIOKeHHbIX B IPaHax
XJIOPOIIACTOB:

a) YCKOpPEHHUE CBETOBBIX M TEMHOBBIX peakinil (POTOCHUHTE3A;

0) UCIOIB30BaHUE CBETOBOM PHEPTUU JJII CUHTE3a OPIaHMYECKUX BEIECTB;
B) pacileryieHue OPraHnYeCKUX BEIECTB 0 HEOPTAaHUUECKHX;

/. B oTau4ue OT XJIOPOIJIACTOB, B KOMILIeKce [ 0J1b1KH PONCXOIUT:
a) TPAHCIIOPT BEIIECTB;

0) OKUCJIEHHE OPTaHMYECKUX BEIIECTB 0 HEOPTraHUUYECKHUX;

B) HAKOILJICHUE CUHTE3UPYEMbIX B KJIIETKE BEILIECTB;

8. K HemeMOpaHHBIM KOMIIOHEHTAM KJIETKH OTHOCSITCSI:

a) A1po;

0) xommuiekc I'onbmKu;

B) 9HJIOTIJIA3MATUYECKasl CETh;

9. Pubocoma —3T0 OPraHou aAKTMBHO YYACTBYIOIIHUIA B:

a) bmocuHTe3e OerKa;

0) cuatesze ATD;

B) OTOCHHTE3E;

10. KpucTbl HMeKOTCS B:

a) BaKyoJIsiX;

0) rmacTuaax;

B) MUTOXOHAPUAX

11. CucreMa MI0CKHX UCTEPH ¢ OTXOASIIIIUMH OT HUX TPyOKaMu,
3aKAHYUBAOIIMMHCS My3bIpbKAMH, — 3TO:

a) s1po;

0) MUTOXOHJPHH;

B) KOMIUIEKC ['onbaxu

12. XyopomjiacTbl — 3TO IJIACTH/ABI:

a) OECIIBETHbIC;

0) 3eJcHbIC;

B) JKEIITHIE.
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PA3JIEJI 2 TUCTOJIOT'UA

B ocHOBe opraHu3anuu BRICIINX PACTCHHN JICKHUT MPUHITUT CIICITHATA3AINN
KJIETOK, KOTOPBIN 3aKIIOYAETCs B TOM, YTO KaKJasi KJIeTKa OpraHu3Ma BBIITOJIHSCT
HE BCE TMpHUCyImUe el (DYHKIMH, a TOJIHKO HEKOTOPBIE, HO, 3aTO OoJee MOJHO U
COBEpIIICHHO.

CucTembl KIIETOK, CTPYKTYPHO U (YHKIIMOHAJIBHO CXOJHBIC APYT C APYTOM H
O0OBIYHO UMEIOIIHE 0011Iee TPOUCXO0KICHUE, TTOJTYYHIIM Ha3BaHUE TKAHEH.

Cy1miecTBYIOT pa3inyHble KiacCu(pUKALUU TKaHEH, HO BCE OHHU JIOCTATOYHO
yCIIOBHBL. PacTutenbHble TKaHM AENSAT HA HECKOJBKO TPYII B 3aBHCHUMOCTH OT
OCHOBHOW (pyHKIIHU:

1 )MepucTeMbl, UM 00pa3oBaTeIbHbIC TKAHU;

2)IOKPOBHBIE;

3)npoBodIue;

4)MexaHUYECKHUE;

5)OCHOBHBIE;

6)ceKpeTOpHbIE, WIIN BbIIETUTEIbHBIE.

OBPA3OBATEJIbHBIE TKAHU

OOpazoBaTenbHas TKaHb WM MepUCTeMa — 3TO HenuddepeHIpoBaHHAsS
pacTuTeNnbHas TKaHb, KIETKH KOTOPOW CHOCOOHBI MHOTOKPATHO JEIHMThCS.
Bo3nukime w3 MepucteM KIETKH IU(pPepeHuUpyroTcs M JAal0T HAyajo BCEM
TKaHsIM U OpTaHaM PaCTEHUMU.

Knetkn mepuctempl uMeroT manoaudQepeHIMpPOBaHHBIN TPOTOMIACT U
cnabo odopmiIeHHBIE MeJKKUE BakyoJsid. [lmacTusibl OOBIYHO HAXOASTCSA B CTaIuU
npormactu. OTI0KEeHUS 3aMacHBIX BEIIECTB B aKTUBHO JEIAIIMXCS KJIETKax He
npoucxoaut. KiueTku mepucteMaTHuecKOd TKaHM pacrojiararorcs OJM3KO U He
UMEIOT MEXKJIETHUKOB. OJHAKO pa3Hble MEPUCTEMbl CHJIBHO OTJIMYAIOTCA IO
dopMe U pa3mepaM COCTaBISIIOIIMX MX KIETOK. Tak, amMkalbHas Mepucrema
MOCTpOEHA MAPEHXUMHBIMH  KJIETKaMu, a MNpoKkaMOud W  KaMOuh —
PO3EHXUMHBIMHU.

Knaccudukanus mepucrem

|. Tlo pauTenLHOCTH.

1.1.JImuTenbHO KUBYIIHE — MHUIIUATBHBIC KICTKW WM HHUITHAIIH,
CTIOCOOHBIEACTTUTHCS HEOIPEISTICHHOE YHCIIO Pas.

1.2. KOpOTKOKUBYIIIHE 3TO KICTKA MEPUCTEMBI, SBIISFOIIHCCS
IPOU3BOIHBIMUMHHIIHANICH. OHU JACNATCS OTPaHHYCHHOE YHCIIO pa3
IIPEBPAIIAIOTCS B TIOCTOSIHHBIC TKAHHU.

I1.1To npoucxoxaeHuto.

2.1.TlepBuyHas MeprcTeMa TMOSBIAECTCS B CAMOM Hadajieé pocTa MPOPOCTKOB
M3 KJIETOK 3apojpllia (MPOMEPHUCTEMA), U COXPAHSIETCS B KOHYCE HapacTaHUS
cTebns 1 kKoH4YnKe KopHsa. OHa mpenctaBisieT coboi HemuddepeHInpoBaHHYIO

TKaHb, BCE KJIETKH KOTOpOW HeorpanuueHHO aemstcs. [Ipomepucrema oOpasyer
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O6onee  auddepeHIUpPOBAaHHbIE MEPUCTEMATUYECKUE TKAHW:  MPOTOJAEPMY,
npokamMOuili U ocHOBHYIO Mepuctemy. [lo3aHee U3 HUX 00pa3yroTCsl MOCTOSITHHBIC
NEePBUYHBICTKAHU: TTIOKPOBHAs, MPOBOSINAS U OCHOBHAS MTApeHXUMA.

CBoeo0Opa3Hyl0 MEepBUYHYIO 00pa30BaTENIbHYIO TKaHb MPEACTABISIET COOOM
NEPULIMKIT - HApYXHBIM croil nmpokamOus. [lpunumas yyactue B popMupoBaHUU
MOCTOSIHHBIX TKaHEW M KamMOMsi, IEPUIIMKII B TO K€ BPEMS SIBISIETCSI KOPHEPOIHBIM
CJIOEM, TaK KaK B HEM 3aKJIa/IbIBalOTCSI OOKOBBIE KOPHH.

2.2. BropuuHblE MEPHCTEMBl BO3HHKAIOT W3 TICPBUYHOW MEPHUCTEMBI
(Hanpumep, KamMOWii W3 TPOKAMOMS) WIM W3 KAKOW-TMOO TMOCTOSHHOM TKaHU
(manpumep, (HemIoreH — B AMUACPME WU IEPBUIHON KOpe). 3a CUET ACSITSIBHOCTH
BTOPUYHBIX MEPUCTEM OOBIYHO OCYIIECTBISICTCS POCT OpraHa B TOJIIUHY.

I11. ITo moyio’keHHIO B TEJIE pACTEHUS

3.1.Bepxymieunsie (anmuKaIbHbIC)

3.2.bokoBble (JlaTepaibHbIC)

3.3.BcraBounbie (MHTEpKAJISPHBIC)

3.4.PaneBblie

JlabopaTtopnas pa6ora 5
Tema: O0pa3oBaresabHbie TKaHu. [lepBuyHas MepucTema.

eab padoThi: W3y4UTh OCOOCHHOCTH CTPOEHUS
oOpa3zoBaTeILHON TKAaHU
3anaum: 03HAKOMUTHCS c o0UMHU yepTamu

MHUKPOCKOIIUYECKOTO  CTPOEHHUSI  BEPXYILKH
cTe0Jasl Y  OTIMYUTENbHBIMU  IPU3HAKAMU
MEpHUCTEMbI KOHYyCa HapacTaHUsI

Oo6opynoBanmne: MHUKPOCKOIIbI, TOTOBBIE MUKPOIIPENAPaThI

O0beKTHI HCCIeTOBAHNS: MOCTOSTHHBIN MUKpoIIpenapar KOHYca
HapacTanus cteoiss 3no1eu (Elodea canadensis
Rich.), MTOCTOSTHHBIN MUKpOIIpernapar
KapuoKeHe3a B KJIETKaX KOHYMKAa JyKa
pemnyaToro

Xoxa padoTbl

3amanue 1. M3yuenue rapuoxenesa 6 Kiemkax KOHYUKA KOPHA JIYKA
penuamoco.

1. PaccmoTpute TrOTOBBI Mpenapar KapuOKEHEe3a KOHUMKA KOpHSA JyKa
pernyaToro npu MajioM yBelnueHuu MUKpockona. Halinute Bce ha3sl MuTO3a.

2. Ilpu OoyBIIOM YBEIMYEHWH MHUKPOCKOIA PACCMOTPUTE Kaxayr (asy
MUTO3a.

3. 3apucyiite ux (puc.14), BEIIIOIHUTE COOTBETCTBYIOIIEE O003HAUCHHUE.

4. JlaiiTe KpaTKyrO XapaKTepUCTUKY KaKI0i paze MUTO3a.
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3amanue 2. Uzyuenue xonyca mapacmanus cmeonis 3100eu KaHAOCKOU.

1. Ilpy MamoM yBEIWYEHUHU PACCMOTPUTE TIOCTOSHHBIA Tpenapar
BEPXYUICYHOUIIOYKU MTOOETa 3J10/IeH.

2. 3apucyiiTe KOHTYPHBIM PHCYHOK IOYKH, OOO3HAYMB HAa HEM KOHYC
HapaCTaHUS,IMCTOBbIC OYrOpKH U OyrOpKHU Ma3ylIHbIX oYek (puc. 15).

3. PaccMmoTpute mpu OOJBIIOM YBEIWYEHUU JBE — TPU KIETKHM KOHYycCa
HapacTaHUsU KJIETKY C(hOPMHUPOBABIIIETOCS JIUCTA.

4. 3apucyiTe | cleiaiTe COOTBETCTBYIONINE 0003HAUCHUS.

Pucynok 14— ®a3pl MUTO3a M IIATOKWHE3 B KOHYMKE KOPHS JyKa (cxema)
1 - uaTepdasa 2, 3, 4, - nmpodasa, 5 - meradasa, 6 - anadaza, 7, 8, 9 - Tenodasa,
10 - uuTokuHes, 11 - noyepHUE KIETKU
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Pucynox 15— Bepxymieunas mepucrema rnodera 3yo0/1e1
(A - npononbHbIN pa3pe3 b - BHeNIHMI BUJT U IPOIOJIBbHBIN pa3pe3 KOHyca HapacTaHus
B - xiieTku nepBu4HOI MepucTemsl I - mapeHXMMHas KJIE€TKa JINCTA, 3aKOHUUBIIIAs
g depeHpoBKy) 1 - KOHyC HapacTaHusA2 - 3a4aTOK JIHCTA.

3amanne 3. U3zyuenue sepxyuieunol mepucmemobl KOHUUKA KOPHSL NULEHUYbL
MACKOU.

1. Bo3pMuTE KOHUMK KOPHS MPOPOCTKA IMIEHUIIBI IMHOW 2-3 CM H|
PacCMOTPHUTEC ITOMOIIBI0 MUKPOCKOTIA.

2. CxeMaTH4HO 3apucyiTe U 0003HAYbTE 30HBI KOpHS (puc.16).
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Pucynok 16— KopeHb mpopocTKa MIICHHIIB MITKOH

3ananue 4. Cocmasnenue u 3anonineHue maobauybl.
1. 3anoauTe TabUIYy «Knaccudukaius oOpa3oBaTeIbHBIX TKAHEH
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Kaaccupukanus o0pazoBaTeJbHbIX TKaAHeH
Taoauma 1

Ne Tomnorpagus [Ipoucxoxnenue

IICPBUIHBIC BTOPHUYHELIC

1 | Bepxymieunsie
(anmuKaJIbHBIC)

2 | bokoBbie (1aTepabHBIC)

3 |BcraBounsbie
(MHTEpKAJISIPHBIE)

4 | PaHeBbIE

Bonpocsl 1j1s1 CaMOKOHTPOJIS

1. KakoBbI MPU3HAKK MEPUCTEMATUUYECKON TKaHU?

2. B uem oTiiure nepBUYHOM MEPUCTEMBI OT BTOPUYHOMN?

3. Kakue aprymMeHThl MOXKHO MpPEACTaBUTH JUIsl JOKA3aTelbCTBA TOTO, YUTO
BEPXYIICYHAS] MEPUCTEMA KOPHS IEPBUYHAS 110 IPOUCXOKICHUIO?

4. Kakas mepucTtema oOyCiiaBIMBaeT HapacTaHUE OpraHa B JJIMHY, a Kakas —
B TOJIILIHNHY?

5. UTto Takoe KOHyC HapacTaHus nooera?

6. Kakne 0cOOCHHOCTH CTPOSHUS UMEIOT KJICTKH MEPUCTEMBI?

7. HazBaTh BHABI MEPUCTEM, PA3IUYAIONIMXCA 10 MPOUCXOXKICHUIO U
PaCIOJIOKEHHUIO B OpraHax pacTEHUU.

8. Kakoe 3HaueHre NMEIOT MHUITMAIbHBIC KIIeTKU? [ 1e OHM pacmoararorcs?
[ToueMy nponUCXOAUT 3apacTaHKE PaH HA OPTaHaX PACTCHUM?
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IIOKPOBHBIE TKAHHU

[Ton MOKpPOBHON TKaHBIO MOHUMAIOT KOMIUIEKC KIJIETOK, PacOJIOKEHHBIX
CHapy>Xu opraHa pacteHus. Ee ¢QyHkuusa 3akirodaercs B IpelOXpaHEHUH
pacTeHMid OT BBICBIXaHHUS, JEMCTBUS HM3KUX M BBICOKUX TEMIIEpaTyp,
MEXaHUYECKUX TMOBPEXIACHUN M APYruX HEOIaronpusTHBIX (PAKTOPOB BHEIIHEH
Cpelbl, a TaKK€ B OCYIIECTBICHHHM BCAChIBAHHWS M BBIJECJICHHS BOJbI U JAPYTHUX
BELIECTB.

[Ipy m3MeHeHusX BO3pacTa OPraHOB M MX (PYHKIMH MOKPOBHBIE TKAaHU
3aKOHOMEPHO CMEHSIOT oOjHa JApyryro. Ilo IpOHCXOXAEHHIO  pa3auyaroT
NEepBUYHBIE (3MMAEpMa, pHU30JIepMa, BEJIIAMEH), BTOpHUYHBbIE (LEepuaepMa) H
TPETUYHbIE (KOPKA WK PUTUAOM) TOKPOBHBIE TKAHH.

IlepBu4HbBIC NOKPOBHbIC TKAHU

Onuaepma oOpasyercss U3 IOBEPXHOCTHOTO CJI0S allMKaIbHONW MEPUCTEMBI -
nporoaepMbl. OHa MOKPHIBAET JIUCTh, IJIO/IbI, YaCTH IBETKA M MOJIOJIbIE CTEOIH.

Kpome 3amutHON  GyHKIMHM, DSHUAEpMa  PETYIHUPYET  MPOIECCHI
TPaHCIUPAIMH U Ta3000MeHa, TPUHUMAET y4acTHUE B CUHTE3€ Pa3IUYHBIX BEIECTB
U Jp.

B cocraB snuaepmbl BXOAUT HECKOJIBKO MOP(QOIOTHYECKH Pa3TUUHBIX
KJIETOK: OCHOBHBIE KJIETKH 3MHUIEPMBbI, 3aMBIKAIOIINE U TOOOYHBIEC KIETKU YCTHHUII,
TPUXOMBI (BBIPOCTBI AIUAEPMBI).

Kierkn osnmpepMsl  JKMBBIE, HMEIOT A1pa, JIEWKOIUIACTBL,  BaKyOJIH,
XJIOPOIJIACThl  (TOJBKO B 3aMBIKAIOIIMX KIETKaX YCThUL). Onuiepma Yy
OOJBIIMHCTBA PACTEHUN OJHOCIIONHAsS, peke MHOTOcCoWHast. KneTku nepBU4HON
MOKPOBHOM TKaHU IIOTHO MPUMBIKAIOT APYT K IPYTY, U HE UMEIOT MEKKICTHUKOB.
C HapyXHOH CTOPOHBI BCA SIHUJECPMA IOKPHITA CIUIOMIHBIM CJIIOEM KYTHKYJIbI
(TIpepbIBaeTCs TOJNBKO HAJl yCThUYHBIMU LIEISIMH).

Puzonepma (smubnema) oOpa3oBaHa anukaibHOW MepucTemoi kopHs. OHa
IIOKPBIBAET MOJIOABIE KOPHEBBIE OKOHYAaHHUS M HWMEHHO 4Yepe3 pU30AECPMY
IIPOMCXOAUT IOIJIOLIEHUE BOJBI U MHUHEPAIBHBIX COJIEM M3 MouBbl. Kpome Toro,
OHa B3aUMOJAECHUCTBYET C MHKPOOPTAaHM3MAMM TIOYBBI, M3 KOpPHA B TIOYBY
BBIJIEJISAIOTCS BEILIECTBA, IOMOTAIOIINE TOYBEHHOMY ITUTAHHUIO.

Knerku puszogepMbl HUMEIOT OYE€Hb TOHKHE OO0O0JIOYKHU. Y MEePBUYHOU
MMOKPOBHOW TKaHM KOPHA HET KYTHUKYJbI, BCIEICTBUE YErO 3THU KIETKH HMEIOT
000JIOYKM JIETKO MpOHMIIAeMble Hjig BoAbl. Ha HEOONbIIOM pacCTOSHUM OT
KOHYMKA KOPHSI 00pa3yoTcs KOPHEBbIE BOJIOCKH - BBIPOCTHI PU30IEPMBI.

Bemamen, xak W puszozaepMma, IIPOUCXOAUT H3 IOBEPXHOCTHOIO  CIIOA
anMKaJIbHOW MEPUCTEMBI KOpPHs. JTa CBOeoOpa3Has TKaHb TMOKPHIBAET KOPHU
SMU(UTOB M HEKOTOPBIX JIPYTUX PACTEHUH, MPUCIOCOOJICHHBIX K >KU3HU Ha
MEPUOANYECKH TMEPECHIXAIOIINX MOYBaxX (aCOUANCTpPA, acmaparyc, ajiod, KIUBHS).
Bemamen ot puzoaepMbl OTIIMYAETCSI MHOTOCIOMHOCTHIO. [IpoToract BenameHa
OTMHPAET U IOITOMY BCACBIBAET BOJY HE OCMOTUYECKUM, a KAITWLISPHBIM IyTEM.
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BropuyHasi NIOKpOBHAS TKAHb

[lepumepma BO3HUKAET TMIpH 3aJOXKEHUM (EUIOTeHa B JIHIEPME,
cyoanuaepManbHOM ciioe (Moj] SnujaepMor) win B 0Oojiee TIyOOKHX CIIOSX
nepBuuHOM Kopbl. OHA 3aMelaeT 3MUIAepMy B TeX CTEONISIX M KOPHSIX, KOTOpBIC
pa3pacTaroTcsi B TOJIIIMHY IyTeM BTOPUYIHOTO pocTa. [lepumepma cocTouT U3 Tpex
OCHOBHBIX KOMITIOHEHTOB: (eiioreHa (IpoOKOBBIM KamOMii), 3a CUE€T KOTOPOIO
nepuaepMa JIIMTEIBHOE BpeMs HapacTaeT B TOJIIMHY, MPOU3BOS K TOBEPXHOCTH
demtemy (MpoOKy), BEITOJHSAIONIYIO 3aIUTHYIO (DYHKIIMIO, @ BHYTPh (euIoaepMy
(MOANMUTHIBAIOIILYIO TKAHB ).

JKuBble TKaHU, paCIIOI0KEHHBIE TI0/T MPOOKOW, HCTIBITHIBAIOT MOTPEOHOCTH B
razooomene. /g 3TOro B TepuiepMe C CaMOro Haudajga ee oOpa3oBaHHS
(bOpMHPYIOTCS YSUEBUIKH — MPOXOTHBIC OTBEPCTHS.

Tperuunasi 1OKPOBHAS TKAHD

Kopka (puTuaoM) NOpUXOIUT Ha CMEHY Mepuiepmbl. Y OOJBIIUHCTBA
JIPEBECHBIX PACTEHHI OHa 00pa3zyeTcsi B pPEe3ysIbTaTe MHOTOKPATHOTO 3aJI0XKEHUS
HOBBIX IPOCIIOEK MEPUAEPMBbl BO Bce Oosee TiyOOKHe TKaHW MEPBUYHON KOPBHI.
JKuBbl€ KIIETKH, 3aKIIOUEHHBIE MEXKIY 3TUMHU MPOCIONKAMH, OTMUpAIOT. Takum
o0pa3oM, KOpKa COCTOUT M3 YEPEAYIOIIMXCA CJIOECB MPOOKUM M 3aKIIOYEHHBIX
MEXIy HUMHU OTMEPIIUX MPOYNX TKAHEH MEPBUYHOMN KOPHI.

JlabopaTtopHnasi padora 6
Tema: Ctpoenne u Kjiaccu@puKanusi NOKPOBHBIX TKAHEH.

ean padoTsI: U3YYUTh OCOOEHHOCTH CTPOEHUS MMOKPOBHBIX
TKAHEW: MHUIEPMBbl U IEPUAECPMbI
3apaum: O03HAKOMHUTHCSI CO CTPOCHHEM MOKPOBHBIX TKaHEH;

C OCHOBHBIMH THIAMH YCTHHUYHOIO amrmapara;
MOKa3aTh, YTO JMHAECPMA U TEpUACPMA CIIOXKHAS
TKaHb

OO0beKThI HccIeI0BAHUA: MOCTOSIHHBIE ~ MUKpomnpenapatel:  «[lonepeunsrit
cpe3 gucra wupuca (Iris germanica L.),
«Bo3nymnbiii koperb opxuasbix (Orchidaceae),
«ITonepeunsiii cpe3 BeTku Oy3uHbl (Sambucus
sibirica)», «Kopka ny6a (Quercus rubra)y», cBexue
aucThst  meHunpl  (Tritticum  sp.), TepaHu
(Pelargonium  sp.), Kykypy3sl (Zea mays),
repOapHbIC0Opa3IIbI JIUCTHEB KOpOBsIKa
(Verbascum thapsus L.), kpanussr (Urtica dioica
L.), mactymneit cymxu (Capsella bursa pastoris(L.)
Moench.), mmarana (Platanus sp.), moberu
nonmapennuka (Galium aparinel.), moGer po3bl
(Rosa sp.)
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Xoa paboTbl

3ananue 1. H3yuenue ycmvuunoco annapama.

1. PaccMoTpuTE MOCTOSIHHBIN Mpenapar MONepeyHoro cpe3a JIMCTa upuca.

2. N3yuuTe neTany CTpOSHHsI 3aMbIKAIOIIMX KJIETOK YCTBUYHOTO ariapara.

3. MU3roToBbTe mpenapaT SHUAEPMBl JIMCTa MIHICHUIB, XJIOpOopUTyMa,
MOJI0Yast, TepaHH U paCCMOTPUTE pa3IMyHbIE THIII YCTBUYHOTO armapara.

4. 3apucyiiTe HECKOJIbKO KJIETOK OJMHJIEPMbl M YCTbUYHBIA ammapar
BBINIETICPEYHCIICHHBIX pacTeHni (puc. 17). Cnenaiite 0003HaYCHHS.

Pucynok 17— Tumnsl ycTbUYHOTO anmnapara:
A - anomouuTtHbIN b — nepeuuTHbl B - quanuTtHeii I - napauutHsii /1 -aHU300UTHBIN
XK - rerpauuTHBIA 3 - aKTHHOIUTHBIH (10 TaxTamKsIHY)

3ananue 2. Uzyuenue mpuxom (8b1pocmos) snuoepmol IUCMA.

1. UsroToBbTe mTpemapaT MPUAATKOB ANUACPMBI  JHUCTHEB T'€paHH,
KOPOBSIKA,KPANMBBI, TACTYIIBEH CYMKH, TOAMAPEHHHKA.

2. PaccmoTpuTe MX CTPOCHHE MPU MAJIOM YBEITUYCHHUH

3. BapucyiiTe u cenaiiTe COOTBETCTBYOIINE 0003HaYeHUs (puc. 18).

4. PaccMOTpUTE U 3apUCYHTE 3MEUPIEHIbI PO3bI.

5. IlpuroroBbTe BpeMEHHBIN MpemapaT BOJOCKOB JINCTHEB T'epaHHU, SIOJOHH
JOMAIITHEeH, KapToQesl WK TacjacHa, CHIB UX UTJIOW WU CKaJIbIICIEM.

6. 3apucyiite BOJIOCKH 3IIUJAEPMBI U CpaBHUTE C puc. 18
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Pucynok 18— TpuxoMbl U 3MepreHiibl
1 - mpocThIe MHOTOKJIETOYHBIC BOJIOCKU KapTo(des 2 - MpOCThIe OTHOKICTOYHBIE BOJIOCKU
s10JIOHH 3 - BETBHCTHIC MHOTOKJICTOYHBIC BOJIOCKH KOPOBSIKA 4 - 3BE3{4aThIEBOJIOCKH JIOXA
5 - JKeJIe3UCThIC BOJIOCKU Tabaka 6 - KeJIe3UCThIN BOJIOCOK IepaHu 7 -)KTYIH BOJIOCOK KPAITHBBI
(mpumep 0Opa3oBaHMS IMEPrEHIIA).

3ananue 3. U3yuenue snuoepmuca 00HOOONbHbIX PACHEHULL.

1. [IpuroroBbTe BpPEMEHHBIN MUKpOMpENnapaT J3MNHAECPMbI C HIDKHEU
CTOPOHBLINCTA KyKYpY3HI (Zea mays).

2. 3yunte CcTpoeHHME SMUIEPMBl OJHOAOJIBHOTO PACTEHHUS Ha MpHUMepe
aucTakykypys3bl. Caenaiite pucyHOK u 0003HaueHus (puc. 19).

By e

Pucynok 19— Dnmaepma nucra Kykypyssl (Zea mays):
A - Buz c moBepxHocTH b - ycTeuuHbIN anmapaTr B - nmonepednsii paszpes
1 - 3aMbIKaroImue KIeTKU 2 - MoboYHas KiIeTKa 3 - BO3IyIIHAsl TOJOCTh 4-0CHOBHBICKIIETKU
SMHIIEPMBI 5 - KyTHKYIa 6 - KIIeTKH Me3oduia.
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3amanune 4. MUzyuenue cmpoenus snuoepmuca Jaucma  08y00bHO20
pacmenusi Hanpumepe nenapeonuu (Pelargonium sp.).

1. IlpurotoBbTE BpPEMEHHBI MUKpOIpENapaT C HUKHEH CTOPOHBI JIUCTA
TIeJIapTOHUH.

2. CpaBHuTe (HOpMY OCHOBHBIX, IOOOYHBIX M 3aMBIKAIONIMX KIJIETOK
YCTBUIl HA’IHAEPME JINCTA KyKYPYy3bl U TIETAPTOHUH.

3. CnenaiiTe pUCYHOK 3IUACPMBI JiucTa nenapronuu (puc. 20).

|9

Pucynok 20— Dnuaepma HIXKHEH CTOPOHBI JrcTa neaapronuu (Pelargonium):
1-0CHOBHBIC KJICTKH SMUAECPMBI 2 - 3aMBIKAIOIIHNE KIETKH YCTHHUIA 3 - YCThUYHASIIETH
4 - KpOIOIIUH BOJIOCOK S - KEJIE3UCTHIN BOJIOCOK (TpUXOMa) 6 - OKOJIOBOJIOCKOBBIE KJIETKH
7 - H0OOYHBIE KIICTKH.

Baganue 5. Uzyuenue snudepmvi 6 NONEPEeUHOM U NPOOOILHOM CEeYeHUU HA
nocmosinhom mukponpenapame cpesa aucma upuca (Iris germanica).

1.Ha camoM mpo3payHOM MeECTe TMpermapara Ha MapaaepMalbHOM
(IpOIOIBHOM) Cpe3€ SIUAEPMBI MPH MajlOM YBEIMYCHHH HaWIWTE IJIMHHBIE
KJICTKH SIUAEPMBI, MEKAY KOTOPHIMH KaK OBl BCTAaBIIEHBI Hapbl MOIYKPYIJIBIX
MaJICHbKUX KIICTOK.

2. [Ipn GonpIIOM YBENMYEHMHM U3YYHUTE CTPOCHHME KJIETOK SMUAEPMBI (pHC.
21).
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Pucynok 21— Dnuzepma nucra upuca (Iris germanica):
A - BuJ ¢ moBepXHOCTH b - ycTpuuHbIli anmapat B - nonepeunslii paspes.
1 - 3ambIKaroImye KIETKU 2 - YCThUYHAS LIEJb 3 - BO3AYyILIHAS M0J0CTh4 - oOOUHas KIeTKa 5 -
KYTHKYJIa 6-OCHOBHbIE KJICTKH 3IUAEPMBbI 7 - KIETKU Me3oduia.

3amanue 6. M3yueHue cmpoenus  puzodepmbl  HA  NOCMOSAHHOM
muxponpenapamexonuuxa koprs ayka (Allium cepa).

1. PaccMoTpuTE TOTOBBIN MUKPOIIpENapar.

2. I3yunTe KIETKU PU30ICPMBI, CeTaiiTe pUCyHOK (puc. 22).

Pucynok 22— PuszonepMa KOHYMKA KOPHS:
1 - Tpuxob6nacTsl, 2 - aTpUX00IACTHI.

40



3ananue 7. M3yuenue cmpoenus 6enramena Ha 20mo8omM MUKponpenapame

«Bo3oywmnwsiii kopensv opxuonwvix (Orchidaceae)»

1. PaccMoTpuTe BellaMeH Ha IMOCTOSIHHOM MuKponpenapare. OOpatute
BHUMaHUE HAa €ro MHOTOCIIOMHOCTh, HEPaBHOMEPHOE YTOJIICHUE KICTOYHBIX
CTCHOK.

2. CpaBHUTE CTPOCHUE MEPBUYHBIX TKAHEW KOPHS — PU30JACPMbI U BEJIaMeHa

(puc.23). o
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Pucynok 23— Benamen Ha Bo3ayInHbIX KopHsx opxuzeii (Orchidaceae):
A - opxuzes (Oncidium) Ha BeTke aepeBa b - 4acTh monepeuHoro paspesa uepe3Bo3ayIIHbIH
kopeHb opxujaed (Dendrobium) B - To ke mpu O60JIbIIEM YBETHUCHHH.
1 - samonepMma, 2 - BeaMeH, 3 - KpOIOIIHe KIETKH, 4 - dK30/1epMa,
5 — mpomyckHast KJIeTKa B 3K30/1epMe.

3apmanue 8. CmpoeHue nepudepmvl U Yeue8UUKU HA NOCHMOSAHHOM
muxponpenapame «Ilonepeunsiii cpes semxu 6y3unvt (Sambucus sibirica)».

1. PaccMoTpuTe TmepuaepMy M Y€HEBUYKY Ha MOCTOSSHHOM MHUKpOIpenapare.

2. Hatimute dennemy, demtoreH, demnoaepmy. OOpaTuTe BHHUMaHUE Ha
OCOOCHHOCTH CTPOCHUSI KJIETOK dTUX TKaHEH.

3. CnenaiiTe pUCYHKH CTPOCHHUS NIEPUACPMBI M UCUECBUYKH (pHC. 24).
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Pucynok 24— Ilepunepma (A), BHeutHui Buja yeueBnuek (b), ueueBruka HarmonepeyHoM cpese
BeTkH Oy3uHbI (Sambucus sibirica) (B): 1 - ocraTku snuaepmbl 2 - mpobka ((periema)
3 - demnoren (mpoOkoBeIiikaMOuit) 4 - hemutogepma 5 - yeueBrUuKa 6 - BEIOTHSIONIAS TKAHb.

3amanne 9. Uzyuenue ocobennocmeti cmpoenusi Kopku 0yoa.

1. Paccmotpute  kopky ayba (Quercus robur) Ha  TOCTOSIHHOM
MUKpOIIpenapare.

2. 3yunte 0COOEHHOCTH €€ CTPOEHUS.

3. 3apucyiiTe B BHJE CXEMbl XapaKTep pACIOJIOKEHUS BHYTPECHHUX
nepuepM BOBTOPUYIHOM KOpe MOOEroB U MOAMUIINTE 0003HauYeHus (puc. 25).

Pucynok 25— Kopka Ha nonepeurom cpese ayba (Quercus robur):
1 - nepunepma 2 - BOJOKHA 3 - OCTaTKW MEPBUYHON KOPHI 4 - BTOPHYHAS KOpa
5- Ipy3bl OKcanaTa KajabIlusl.
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3amanue 10. 3anornums mabauyy.
Tabmuma 2
ITokpoBHBIE TKAHU

Ha3Banue Tkanu Omuaepma | Onubnema | Ilepunepm | Kopka
[Tpu3Haku (pu3oaepma)

DOyHKIIUA

Tune! TkKaHM 110
MIPOUCXOKICHUIO

Tkaun )xuBasg uin
MepTBas

Tkaabp ogHOCIONHAS WIIN
MHOT'OCJIOMHAs

XUMHUYECKUU COCTaB
KJIETOYHOW CTECHKU

Hanuuwne u Ha3BaHue
BBIPOCTOB KJICTOK

Hannuue ycroui,
YEYEBUYEK, TPEIINH

MecToHax0XICHHE B
pacTeHHUH

KOHTpOJIbHLIe BOIIPOCHI

1. TTo kakoMy NpPHWHIMIY TIOKPOBHBIC TKaHW JEIATCS Ha TEPBUYHBIC,
BTOpUYHbIE UTpeTnuHble? Ha3BaTh ux.

2. Ha3Batp crpoerme wu (QyHKIuu snuaepMbl. Kakwe oprassl OHa
NOKpbIBaeT?

3. Pacckasath 0 Mmexanu3me paboThl yCTHUYHOTO arliapara.

4. TloueMy y MHOTOJICTHUX PAaCTCHUI dTUEpPMa 3aMEHseTCs MPOOKOii?

5. Kak yepe3 npoOKy MporCXOAUT ra3000MeH U TpaHCTTUPALIHS?

6. Ha3BaTh mOKpOBHBIE TKAHU KOPHSI.

7.Yto Ttakoe »smmudure? Kakne 0COOCHHOCTHM CTPOCHHUS Y HHUX HMEET
ITOKPOBHASITKaHb KOPHSA?

8. Kakoe 3Hauenue nmeeT Kopka?

9. Kakue opranpl pacTeHUH WM WX YaCTH MOKPBITHI TIEPUICPMOM, H KaKHE
-KOpKO#?
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MEXAHNYECKHUE TKAHU

MexaHnnyeckue CBONCTBA PACTUTENBHBIX KIETOK OOECIEUNBAIOTCS: KECTKOU
000JI0YKOH KJIETKH, W TYpPreCUEHTHOCTBIO, T. €. TYPTOPHBIM COCTOSIHUEM KIIETOK.

HecMoTpst Ha TO, YTO MEXaHUYECKUMH CBOMCTBaMHU O0JIaJAar0OT MPAKTUYECKH
BCE KJIETKHM TKAaHEH, OHAKO B PACTEHUU €CTh TKAHU, I KOTOPBIX MEXaHUYECKHE
CBOMCTBA SABIIAIOTCS OCHOBHBIMH. JTO KOJUICHXMMA U ckiiepeHxuMa. OHM 0OBIYHO
(YHKIIMOHUPYIOT TPHU B3aHUMOJCHCTBUM C JAPYTMMU TKaHSAMH. BHyTpm Tena
pacTeHus 00pa3yloT cBoeoOpas3Hbli  Kkapkac. [loaToMy wuMX  Has3bpIBarOT
apMaTypHBIMHU.

He y Bcex pacTeHnid OAMHAKOBO XOPOIIO BBIPAKEHBI MEXAHUYECKHUE TKAHU.
3HAYNUTEIBHO B MEHBLIEH CTEIIEHH BO BHYTPEHHEH OIIOpE HYKIAIOTCS PaCTEHUS,
JKUBYILME B BOJHOM cpefie, yeM HazeMHblIe. [I[pruunHa B TOM, 4TO BOJHBIE PACTEHUS
HYKJAI0TCSI BO BHYTPEHHEN ONOpE B MEHBUIEN CTeNEHU. VX Teno B 3HaYMTENbHON
CTENEHU TMOJAJIEP)KUBACTCA OKpy»Karouieil Bonoil. Bo3ayx Ha cyme nogoOGHOMH
NOAJNEPKKM HE CO3JAeT, TaK KaK [0 CPABHEHHUIO C BOJAOW HMEET MEHBIIYIO
IUIOTHOCTh. VIMEHHO 1O ATOM IPUYMHE CTAHOBUTCA AaKTYaJbHBIM HAJIUYHE
CIIELIMAIU3UPOBAHHBIX MEXaHUYECKUX TKAHEH.

CoBeplLICHCTBOBAaHME BHYTPEHHUX OIOPHBIX CTPYKTYpP IPOMCXOAWIO B
IIPOLIECCE IBOIIOLUN.

Konnenxuma oOpa3oBaHa TOJIBKO >KMBBIMU KJIETKaMH, BBITSIHYTBIMH BJOJIb
OcH opraHa. JTOT BUJ MEXaHUYECKUX TKaHel popMupyeTcsi OueHb paHo, B IEPUOJL
nepBuyHOro pocra. [loaToMy BakHO, YTOOBI KJIETKH OCTAaBAIUCh JKUBBIMH H
COXPAHSJIU CIIOCOOHOCTh PACTATUBATHCS BMECTE C PAaCTATMBAIOIIMMHUCS KIIETKaMHU,
KOTOPBIE HAXOIATCA PSALOM.

Oc00eHHOCTH KJIETOK KOJIJICHXUMBI:

® HEpaBHOMEPHBIE YTOJIUIEHUSI 00O0JIOUKH, B PE3YJIbTATE YETO OJHU YUaCTKU
€€ OCTal0TCsl TOHKUMHU, a IPyrue yTOJIIIAt0TCS;

e 000JIOUYKH HE OJIPEBECHEBAIOT.

KJyleTkr KOJUIEHXMMBI paclioiararoTcsi IMO-pa3sHOMY OTHOCHUTENIBHO JpYr
apyra. Y HaxoAsSIIMXCS pAIOM KIETOK Ha OOpallleHHBIX JPYr K JPYry YroJyikax
oOpa3zyrorcs yrouieHus. Takas KOJUIEHXMMa Ha3bIBA€TCsl YrOJKOBOM. B apyrom
cllydae KJIETKM pacrojiaralorcs mnapajuledbHbIMU CiosMU. OOOJIOUKHM KJIETOK,
oOpalleHHbIe K 3TUM CJIOSIM, CHJIBHO YTOJIILEHBI. DTO IJIACTHHYATas KOJUIEHXHUMA.
Knerku Moryt pacnonaratbcsi pbIXJiO, C OOWJIBHBIMH MEXKIETHUKAMH — 3TO
pBIXJas KoJuleHxuMma. Takas KOJUIEHXMMa 4acTO BCTPEYAaeTCsl y pPacTeHUM Ha
nepeyBiIaxXHEHHBIX MoyBax. KoieHxuma umeeT 0co0oe 3HAYeHHE Y MOJOJBIX
pacTeHul, TpaBIHUCTHIX (DOPM, a TaKkKe B YACTSAX PACTEHUH, IJie BTOPUYHBINA POCT
HE IPOUCXOJIUT, HAIPUMED, B JIUCThAX. B 3TOM cilyyae OHa 3aKjia/bIBaeTCs OYEHb
OJI3KO K MOBEPXHOCTH, MHOTAA Ccpa3y Moj snujaepmoid. Eciiu opraH nMeer rpaHu,
TO MO UX IPEOHSIM OOHAPYKUBAIOT MOIIIHBIE CJIOU KOJJIEHXUMBI.

Knetkn kosmneHxuMbl (QYHKIMOHANBHBI TOJBKO MPU HAJIMYUU TYypropa.
Hedbuuut Boabl CHMXKAET 3(PGEKTUBHOCTh KOJUIEHXUMBI M PACTEHHE BPEMEHHO
3aBsiJa€T, Hampumep, OOBUCAIOIIME B KapKui JeHb JUCThba orypuoB. [locne
HAIOJHEHUS KJIETOK BOJON (PYHKIIMH KOJUIEHXMMbI BOCCTAHABIMBAIOTCA.
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CkiepeHxuMa — BTOPOM THI MEXaHWYECKUX TKaHed. B oramume oT
KOJUICHXUMBI, TJI€ BCE KIIETKH JKHUBBIC, KIIETKH CKIEPEHXUMBbI MEPTBBI. VX CTEHKH
oueHb ToscTble. OHU M BBIIOJHAIOT MeXaHU4eckyro ¢(yHkuuto. CuiabHoe
yTonueHue oOOO0JIOUKH TMPUBOAUT K HApYyLIEHUIO TPAaHCIOPTa BELIECTB, B
pe3ynpraTe 4ero TrubHeT mporomnacT. OpapeBecHEHHE O000JI0UEK  KIIETOK
CKJIEPEHXHMBI HACTyIaeT, KOIJa OpraH pPAacTeHHUs YK€ 3aBEpIIMJI CBOH POCT.
IToaTOMY OHH YK€ HE NPENATCTBYIOT PACTSIKEHUIO OKPYKAFOIIMX TKAHEH.

B 3aBucuMocTH OT (OpMBI pa3nuyar ABa THMA KJIETOK CKICPEHXHMBI —
BOJIOKHA U CKJIEPEU[IBI.

BosokHa UMEIOT CHIIBHO BBITSAHYTYIO (DOPMY C OU€HBb TOJICTBIMU CTEHKaMHU U
HEOO0JIbIION MONOCThI0. OHM HECKOJIBKO MEHBIIE JPEBECHBIX BOJIOKOH. YacTo mox
AMUJEPMOI 00pa3yloT NPOAOJIbHBIE CIOM U TsDKU. Bo ¢dnosme mnm kcuneme ux
MOXKHO OOHAapyXHTh TOOJWHOYKE WU Tpynmamu. Bo ¢iaosMe ux Ha3bIBaIOT
JTyOsSHBIMM BOJIOKHAMH, a B KCUJIEME — BOJIOKHAMHU JTHOpudopMma.

Ckuepenipl, WIA KaMEHHUCTBIE KIETKH, IPEICTABICHBI OKPYIJIBIMH WU
BETBUCTHIMU KJIETKAMU C MOILHBIMH 000J04YKaMu. B Tene pacTeHus OHU MOTYT
HaXOAUTbCSI MOOAMHOYKE (OMOpHBbIE KIETKH) uiM rpynnamu. HeoOxomumo
OTMETHUTh, YTO MEXAHUYECKUE CBOMCTBA CHJIBHO 3aBUCAT OT PAaCIIOJIOXKEHUS
ckiepens. YacTh ckiepenapl 00pa3yloT CIUIOLIHBIE CJIOM, Kak, HalpuMep, B
CKOPJIYTI€ OPEXOB MJIM B KOCTOUKAX IJIOAO0B (KOCTOYKOBBIX).

Cknepenaipl OY€Hb CHIBHO BapbUpyloT 1o ¢opme. OHU MOTYT OBIThH
M30JMaMETPUYECKUMU WM CJIErKa YJJIMHEHHBIMHM — KaMEHHCTBIE KJIETKA WIH
Opaxuckiiepenibl; MaJOYKOBUAHBIE WM MAaKpPOCKIEPEUAbl; 3BE3[4YaThle —
aCTPOCKJIEpEUBI U JP.

BosiokHa # cKiepenibl pacloJiaraloTcsl B OpraHax pacTeHUM TPyHIiaMy WA
NOOAMHOYKE. B nocienHeM cinydae nx Ha3blBalOT HAMO0OIaCTaMU
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Pucynok 26— IlonepedHslil cpe3 yepe3 MeXaHHUECKYI0 TKaHb CTEOIIS - KOJICHXUMY:
A - peixnasa b - mactunuatas B - yronkosasi.
1 - nepBuvHas 000704Ka 2 - YTONIICHHAs! 000J0YKa 3 - MEKKIETHHK 4 - IIPOTOILIACT.
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JlabopaTtopnasi paGora /
Tema: CTpyKTypa MEXaHUYEeCKUX TKAHEH.

eab padoThI:

HN3Yy4UTDH 0COOCHHOCTH CTPOCHUS MCXAHUYICCKUX TKaHEH
B CBs3H C BBIIIOJIHACMBIMH UMHU q)YHKHI/ISIMI/I

O3HAKOMHUTBCA CO CTPOCHHUCM KIICTOK, BXOIAIIUX B

3amauu: .
COCTAaB MEXaHMUYECKUX TKaHEH
MHUKPOCKOIIBI, MPENapoBabHBIC WUTIIBI, MPEAMETHBIC U
MMOKPOBHBIE CTEKJIA, MUMETKU, MMHHIIETHI, MOCTOSHHBIC
Oo6opynoBanme: Mukponpenapatsl: «llonepeunsiii cpe3 crebis JbHA
(Linum usitatissimum)», «IIpogonpHBIA cpe3 cTeOs
apHa (Linum usitatissimum)y
O LeKTEI YEpPEeIIKN CBEXKETO JIMCTa CBEKIIbI OOBIKHOBEHHOH (Beta
vulgaris), repanu (Geranium pratense), cTeOeIb THIKBbBI
HCCJIeIOBAHMS: .
(Cucurbita pepo), cemena acosu (Phaseolus)
UCTWUTUPOBaHHAs Boaa, 96%-HbIi ciupT, XJIOP-IIUHK-
PeakTuBbI: A P e PT, p=i

10/, CEpHOKMCIIBIN aHWJINH

3aganue 1. U3yuenue y201K080uU KONIEHXUMbl HA NpuMepe NOnepeuHo2o
cpe3auepeuiKa Ceexbl.
1. I[TpuroToBbTE BPEMEHHBI MHUKpPOIpPENapaT MOMEPEYHOro cpe3a deperika

Xoa paéoTbl

CBEXKET0 JINCTa CBEKJIBI 0OBIKHOBeHHOH (Beta vulgaris) B karuie BOJIbI.

2. PaccMoTpuTe O MHUKPOCKOIIOM YTOJIKOBYIO KOJUleHXuMy. OOpaTtuthb

BHMMaHHE Ha OPMY KJIETOK, TOJNIIMHY UX 000704YEK, HaJTUYHE XJIOPOIIACTOB.

3. 3apucyiiTe HECKOJbKO KJIETOK KOJUIEHXHUMBI, 0003HAYbTE YTOJIICHHYIO

CTCHKY KJICTKH U TMOJIOCTh KICTKU (pHc. 27).

Pucynok 27— KosutenxuMa uepelika JIMCTa CBeKIIbl 00bIkHOBeHHOM (Beta vulgaris):
A - ipu MasioMm yBenuueHuu b - mpu 6071b1110M yBeTMYEHUH. 1 - TONOCTh KIETKU

2- YTOJIICHHAA KJICTOYHAA 000J10YKa.
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3amanue 2. M3yuenue cocmasa KIemMoOUHbIX 000J04EK KOJIEHXUMbL 6
yepeuike CeexJbl.

1. Ucnionb3yst MUKpOMpenapaT u3 NpeablIyIero 3aaHus ¢ IpaBoil CTOPOHBI
OT MOKPOBHOT'O CTEKJIA, 700aBbTe Kario 96% cnupTa, a ¢ I€BOM — 0TCOCaTh €ro
W3JIUIIKY (GUITBTPOBATILHON OyMaro.

2. YUepes HECKOJIBKO MUHYT PACCMOTPUTE T10J] MUKPOCKOTIOM.

3. Jlamee moaeWCTBYWTE Ha cpe3 XJOP-IMHK-HOJOM (CTEHKH KIJIETOK
KOJUIEHXUMBI IPUMYT (PHOJETOBYIO OKPACKY).

4. OOBSICHUTE CXKATHE YTOJIIEHHBIX MECT 000J0YEeK MpU ACHUCTBUM CIUPTA,
Y KaKHM BEILECTBOM OOYCJIOBJICHO OKpAaIIMBAaHUE OOOJOYKU XJIOP-IUHK-HOIOM B
(UONETOBBIN IIBET.

3amanune 3. U3zyuenue cmpoenus KOIIEHXUMbL U CKIEPEHXUMbL HA npumepe
NONEPEYHbIX CPe306 cmedJisl MbIKELL.

1. IIpuroToBbTe JBa BPEMEHHBIX MHKpOIpenapaTa MONEPEYHBIX CPE30B
crebns TeikBbl (Cucurbita pepo): 1 — B karuie XJop-IIMHK-Homa, 2 — B Karwie
CEPHOKHCIIOTOAHUIIMHA.

2. MI3yuuTe CTpOCHHUE KOJUICHXMMBI U CKIICPCHXUMBI.

3. Cnenaiite pucyHok (puc. 28).

Pucynok 28— Komnenxuma (1) u ckiaepenxuma (2) B ctebite ThikBei(Cucurbita pepo).

3amanue 4. HM3yuenue cmpoeHusi OpeBecHvIX BOJIOKOH HA Npumepe
nonepe4uno2o unpooovbHo2o cpe3os cmebns cepanu (Geranium pratense).

1. IlpuroroBbTe  BpEMEHHBIE  MHUKpOIpEHaparhl  IMOMEPEYHOr0 |
MPOJOJBLHOrO cpe3oB cTeOs repanu (Geranium pratense) B karie CepHOKHCIOTO
aHWJIMHA.

2. PaccMoTpuTe mpH MajoM yBEIIMYCHUM MUKPOCKOTIA MTOTICPEUYHBIN Cpe3.

3. PaccmotpuTe BTOpOM Mukpomnpenapatr (MpoAoibHbIN cpe3). Haligute Ha
HEM JpeBECHHHBIC BoJIOkHA. OOparnte BHHUMaHHEe Ha (OpMYy KIETOK, I[BET U
TonmmuHy ux o6onouek. OOBSACHUTE W3MEHEHHME IIBETAa KIIETOYHBIX 000JI0YEK
JPEBECHHHBIX BOJIOKOH IPH JICHCTBUN CEPHOKUCIIOTO aHMIMHA.

4, I3yunTe CTPOCHHE NPCBECUHHBIX BOJIOKOH W CHCIIaTe PUCYHKHU (pHC.
29).
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Pucynok 29—/IpeBecunHbie BoiokHa cTebiis repanu (Geranium pratense):
A-b - B monepeunom paspese B - B ipogosisHOM paspese 1 - 060109Ka KIETKH
2 - TpocTas mopa 3 - MoJ0CTh KICTKH.

Bamanue 5. Uszyuenue cmpoenus ckaepenxumvl cmebns avna (Linum
usitatissimum).

1. PaccMoTpute JyOsiHbIE BOJIOKHA Ha IMOCTOSHHBIX MHKpOIpenaparax
MOMEPEYHOr0 M MPOOJILHOTO cpe30oB cTeOist apHa (Linum usitatissimum) (puc.
30).

2. CpaBHUTE WX C IPEBECHHHBIMU BOJIOKHAMU CTEOJIS TEpaHH.

3. Cnenaiite puCyHOK.
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Pucynok 30— JlyOsiHbie BostokHa ctebus apHa (Linum usitatissimum):
A - mponosbHbIi cpe3 b - monepeunsii cpe3.1 - 0007104Ka 2 - MOJOCTh KICTKH.

3ananue 6. M3yuenue cmpoenus ckiepeudos Ha npumepe MAKOmu He3peo2o
niuooa epyuiu 0ObIKHOBEHHOIL.
1. IlpurotoBbTe MpemapaT MSIKOTH IJI0Ja TPYIIH B Karie BOJBI.
2. YcTaHOBHUTE TIpemapaT W PacCMOTPHUTE IMOJ MHUKPOCKOTIOM TpPH MajoM
YBEJIMUYECHHUH U Jjajiee — IPHU OOJIBIIOM.
3. [MoxeiicTByiiTe Ha cpe3 (PIOPOTITIOIUHOM U COJISTHOM KUCIIOTOM.
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4. PaccmoTpuTe TIpenapar Mmpu MajioM YBEIMYCHUH U OTMETHTE JICUCTBHUE
peaKTuBa.

5. 3apucyiiTe 1 0003HaYbTE CTCHKY KJIETKH, €€ TIOJI0CTh | TophI (puc. 31).

6. Cremnaiite BBIBOJIBI.

-

Pucynok 31— Cxuepeunst iona rpymmu (Pyrus communis):
A - TpYNIIBI CKIIEPEH]] CPEIU KIETOK MSIKOTH ILJI0/1a
b - CKIICPCHU DI 1- MapCHXUMHBIC KJIICTKH MAKOTH 2 - CTEHKA KJIETKHU 3 - MOJOCTh KIETKH
4 - mpocTas mopa Ha paspese 5 - mpocrast Hopa B IUIaHEe

3aganue 7. 3anoanums maodauyy

Mexanndyeckue TKaHU
Tabmauua 3

[Ipu3Haku Turbl

Konnenxuma CKJICPCHXHNMaA CKIICPCHUBI

DOyHKIUA

Kupas nimm MCpTBad

®opma KIETOK (TapeHXUMHBIE
WJTH TIPO3EHXUMHBIC)

XapakTtep yTOJIIEeHUS
KJIETOYHOU 000JI0UKH

XUMHUYECKUU COCTAB
KJIETOYHOM 000JIOYKH

MecTomnoioxxeHue B
pacTeHUU

Bonpocs! 1151 CAMOKOHTPOJIA

1. KakoBbI XapakTepHbl€ TPU3HAKH MEXAHUYECKON TKaHU?

2.B uyeM oTauuMe CTPYKTYpPhl KIETOK KOJUIGHXMMBI OT KJIETOK
CKJICPEHXUMBI?

3. [louemy KoIEHXMMA CBOMCTBEHHA MOJIOJIBIM OpraHaM pacTeHuUs?

4. Yro Takoe ckiepenxuma? Ha kakve TUIBI OHA ACTUTCS?

5. B yem oTiinume IpeBECUHHBIX U JIYOSIHBIX BOJIOKOH?

6. KakoBbl 0COOEHHOCTH CTPYKTYpHbI cKiiepena’?

7. Kakoe 3HaueHuWe HMeEET BBICOKAs OBOJAHEHHOCTh OOOJIOUEK KJIETOK
KOJIJIEHXUMBI ?

8. Uro Takoe nanob6iacThi?
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TIPOBOISIIVE TKAHU

[IpoBogsimiass cucTeMa pacTEHUUW COCTOUT U3 KCHJIEMBbl (JApEBECHHBI),
OCYILIECTBIISIIONIECH BOCXOSAIINN TOK BOJIbI U PACTBOPEHHBIX B HEH MHUHEPAIBHBIX
BEIIECTB OT KOPHEW K JUCThSIM M (PIIO3IMBI — TKaHH, MPOBOJSIIEH IJIACTUYECKUE
BELIECTBA (HUCXOISAIIMI TOK) OT JIMCThEB K KOPHSIM. DTO CJIOXHBIE TKaHH, T. K.
BKJIIOYAIOT ~pa3JiMyHble MO CTPYKTYpe H  (PYHKIMOHAIBHOMY 3HA4YEHUIO
AHATOMHUYECKHUE IJIEMEHTHI.

[IpoBojsiue TKaHU MO MPOUCXONKACHUIO MOTYT OBITb TNEPBUYHBIMU U
BTOpUUYHbIMU. [lepBUYHBIE 00pa3yloTCs B pe3ysbTaTe AeATEIbHOCTH TPOoKamMOus, a
BTOPUYHBIE — KAMOMSI.

Kcunemy coctaBiisieT Tpy THMA 3JIEMEHTOB: 1) cOOCTBEHHO IMPOBOIAIIHE
(Tpaxemapl W COCyABl); 2) MEXaHWUYECKHE (JIPCBCCHHHBIC BOJIOKHA WA
muopudopm); 3) napeHXUMHBIE.

HexoTopeie KIETKM 3THUX TKAHEW OCTAIOTCS KUBBIMUA HA MPOTSKECHUU BCEU
KU3HHU, & APYTHE OTMUPAIOT, COXPaHss ONpeeIeHHbIE (PYHKIIUH.

OCHOBHBIMHM TIPOBOJAIIMMH IJIEMEHTAMH KCUJIEMbl SBIISIOTCS TPaXEeUJbl U
YICHUKU CcocyloB (Tpaxew). B 3pemom cocrosHun o0a TUNA 3JIEMEHTOB
NPENCTaBIAIOT CcOo00M Ooyiee WIM MEHEe BBITAHYTHIC KJIETKU, JIUIICHHBIC
IPOTOIJIACTOB U UMEIOIIKE OJIPEBECHEBIINE BTOPUYHBIE OOOJIOUKH.

Tpaxenasl — 3TO MPO3ECHXUMHBIE KJIETKH CO CKOIIEHHBIMU KOHIaMu. OHH
OTJIMYAIOTCA OT COCYJOB TE€M, 4TO HEe UMEIOT nepdopanuii. B Tpaxeumax

MEPEABIKEHUE BOABbl W3 KIETKM B KIETKY OCYIIECTBIISIETCS, IJIABHBIM
oOpa3zoM, uepe3 mapbl MOp, MOPOBbIE MEMOpaHbI (3aMbIKaloasi TUICHKA TOpP),
KOTOPBI€ OTJIMYAIOTCS BBICOKOW MPOHMUIIAEMOCTHIO JJIi BOJABI U PACTBOPEHHBIX
BELIECTB.

UneHuku cocyaoB (Tpaxeu) — 93TO HauOosiee CcHeluaIu3upoOBaHHbIC
BOJOINPOBOJSIINE 3JIEMEHTHI, MPEACTABISIIONME COO0OW JUIMHHBIE (0 MHOTHMX
METpPOB) TMOJbIE TPYOKH, COCTOAIIME U3 WiIeHUKOB. OHM 00pa3yroTcs u3
BEPTUKAIBHOTO PsAJia MPO3EHXUMHBIX MEPUCTEMATHYECKUX KJIETOK mpokamoOus. Mx
OOKOBbIE CTEHKU C BO3PACTOM OJIPEBECHEBAIOT U HEPABHOMEPHO YTOJILIAOTCS, a
norepeyHble — O00pa3ylT CKBO3HbIE oOTBepctusa (mepdoparuun). Beimenstor
HECKOJIbKO THWIIOB YTOJIIEHHUS OOKOBBIX CTEHOK COCYJOB - KOJIbYAThIC,
CIIUpaJIbHbIE, IECTHUYHBIE U JIP.

Y  TNOKPBITOCEMEHHBIX PACTCHHM B TMEPBUYHON KCUJIEME OOBIYHO
pa3BUBAIOTCS TPAXEUIbI, a BO BTOPUYHOMN - COCY/IBI.

dnodoma, Kak M KCHJIEMa, COCTOMT M3 TpeX THUIIOB TKaHEi: 1) cOOCTBEHHO
HPOBOJAIICH (CHTOBUIHBIC KJICTKH, CHUTOBHIHBIC TPYOKH); 2) MEXaHUYECKOM
(;ryOstHBIC BOJIOKHA); 3) TApEHXUMHOM.

HaunGoiiee BbICOKOCTIEHIMATIU3UPOBAHHBIMU JIEMEHTAMH (DIIOAMBI SIBIISIOTCS
CUTOBUJIHBbIE 2yieMeHThl. K MX XapakTepHbIM OCOOEHHOCTSM OTHOCSITCS
OHTOI€HETUYECKH M3MEHEHHbIE MPOTOIJIACThl C OMPAHMYEHHON METabO0JIMYECKON
AKTUBHOCTBIO U CHCTEMa MEXKKJIETOYHBIX KOHTAKTOB C COCETHUMH CUTOBUIHBIMU

QJICMCHTaMH, OCYHICCTBIIICMBIX IIOCPCACTBOM CIICIHAJIM3UPOBAHHBIX YYAaCTKOB
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KJIETOYHOU 000J0YKM (CUTOBMAHBIX TMOJEH), MPOHU3AHHBIX OTBEPCTHIMHU
(mepdoparusamn).

[To crenenu cnenuaauM3allid CUTOBUJHBIX IOJIEH M OCOOEHHOCTSAM MX
pacnpesiesieHusT CUTOBUAHBIE AJIEMEHThl KIACCU(PHUIMPYIOTCS Ha CUTOBHUJIHBIE
KJIETKU U YIEHUKH CUTOBUIHBIX TPYOOK.

CuroBuznHasg TpyOKa NpeACTaBIsIET COOOM BEPTUKAJIBHBIM P KIETOK,
COEIMHEHHBIX MEXAYy COOOM KOHIAMHU IOCPEICTBOM CHUTOBUAHBIX IJIACTHHOK.
Kaxxnaa otnenpHas KieTka, BXOASIIAs B COCTAB CUTOBUIHON TPYOKH, Ha3bIBAECTCA
YJICHUKOM CHUTOBUJIHOU TPYOKH. OOO0JOUKH UX IEJUIIOJIO3HBIE, IEPBUYHBIC.

Oprannyeckre BELIECTBA ABMKYTCS CBEPXY BHU3 M3 KIETKH B KJIETKY IO
JI€30praHn30BaHHBIM MPOTOIIACTaM (CMECh KJIETOYHOIO COKa C LUTOIUIa3MOM).
Psanom ¢ cutoBUIHON TPyOKOH OOBIYHO PACIONIOKEHBI COMPOBOXKIAIONINE KIETKU
(kneTku-criyTHUKK). OHU TECHO CBSI3aHbI C WICHUKAMU CUTOBUAHOU TPYOKH CBOMM
IPOUCXOXKJIEHUEM U (YHKIUEH, 3aKII0YalolIelcs B PEryisiliMM MepeABHKEHUS
BEILIECTB 110 (h103Me.

CHTOBHIHBIE KIIETKH JIMIIEHBl CHENUAIM3UPOBAHHBIX CONPOBOXKAAKOLINX
KJIETOK U B 3PEJIOM COCTOSIHUU coAeprKaT sapa. VIX CUTOBUIAHBIE MO pacCcesiHbl Ha
OOKOBBIX CTCHKaX.

JlabopaTtopuas pa6ora 8
Tema: CTpoeHune nNpoBOAAIIMX TKAHEH.

eab padoThI: M3YyYUTh OCOOCHHOCTH CTPOEHHUSI MPOBOASIIUX B CBSI3U C
BBITIOJTHSIEMBIMU UMU QYHKITUSIMU

3amauu: 03HAKOMUTBHCS CO CTPOEHUEM KJIETOK, BXOJISAIIUX B COCTaB
IIPOBOJAIINX TKAHEN

Oob6opynoBanmue: MUKPOCKOTBI,  MpENapoBaJIbHbIE  WUIJIbl,  MHUIETKH,

OpEeAMETHbIE M  TMOKPOBHBIE  CTEKJA, IOCTOSHHbBIC
npenapathl: «[IpoaoabHbIH cpe3 apeBecuHbl CocHBI (PiNUs
sylvestris)», «Kopneswuiie opiska (Pteridium aguilinum)y

O0BeKTHI ctebenb ThikBbI (Cucurbita pepo))
HCCJIeIOBAHMA:
PeakTuBbI: JTVMCTUJUIMPOBAHHAS BOJIA, CEPHOKHUCIIBIA AHUJINH

Xoxa padoTbl

Bamganue 1. Mzyuums cmpoenue mpaxeud Ha NOCMOAHHOM
MUKponpenapame npooojibHo2o cpesa opesecurvl cochvl (Pinus sylvestris).

1. PaccMoTpuTE MOCTOSAHHBIN MpENapaT CTPOCHUSI TPaxeui.

2. OGpatute BHUMaHHE HAa (GOPMY U PACTIONOKEHHUE KIETOK TPAXECH], THUIIBI
[Op MUX PACIIOJIOKEHHE.

3. 3apucyiite pUCYHOK, crenaite obOo3Hauenus (puc. 32). OOpatute
BHUMAaHHE Ha (OopMy M pacHoJIO)KEHHE KIETOK Tpaxeuia, THUIbl TMOp M HX
PacIoJIOKEHHE.
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Pucynok 32— Tpaxeunsl npeBecunbl cocHbI (Pinus sylvestris):1 - okalimiieHHas mopa.

Baganue 2. [lpucomosienue 6pemMeHH020 MUKPONpenapama npooobHO20
cpeza nposodsueco nyuka cmebns moeikeul (Cucurbita pepo) e ceproxuciom
aHuIuHe.

1. [lpuroroBbTe  BpPEMEHHBI  MHKpoOIpenapar MNpOJOJBHOIO  cpe3a
MPOBOJISIIIETO MyYKa CTEOIsI THIKBBI.

2. PaccmoTpuTe MHKpompenapaT mpd OoJblIOM yBenndeHuu. Haiimute
OYCHb KpPYIHBIC COCYJbl, PACIOJIOXKCHHbIE K IIEHTPY, M PACCMOTPUTE HX
MIOBEPXHOCTb.

3. IlepeiBUHBTE MUKPOTIPENApAT HA COCEAHUE COCY/IbI, UMEIOIIHE MEHBIIHE
AMaMETPhl U HAWIUTE HA UX MOBEPXHOCTH MOPHUCTHIC, CIIHPATbHBIC U KOJbYATHIC
YTOJIIICHUSL.

4. 3apucyiiTe OTICIbHBIC KIETKA COCYIOB C Pa3HBIMU THUIIAMHU YTOJIIICHUS
KJIETOYHOM 000104k (puc. 33).
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Pucynok 33— Cocynpl crebns ToikBbl (Cucurbita pepo):
A - mopuctelii b - ceruatelii B - cimpanbHbli [T - KOnbYaThId.

3a}1aHHe 3. H3yt¢eHue COC)/OOG C JIeCMHUYHbIM ymoJjueHuem Had nNOCMOAHHOM
MuKponpenapame  NpoOOOJbHO20  Cpe3a  KOPHeGUWd  NANOPOMHUKA-OPISKA
(Pteridium aguilinum).

1. Ha mnocrosHHOM MHKpoIpenapaTe pacCMOTPUTE IMPOJIOJIbHBIA Cpe3
KOPHEBHIIIA AIIOPOTHUKA-OPJISIKA M CACTaiTe pUCYyHOK (puc. 34).

3amanue 4. Uzyuenue cmpoenus cumosuoHou mpyoKu Ha npoooibHOM cpe3e
cmeOJisl MbIKEbl.

1. I[Ipu GOMBIIOM YBENIMYCHUH MHUKPOCKOIA HAWJAWTE CUTOBUIHBIC TPYOKH,
pacroJio)KeHHbIe ONmKe K Tepudepur cTeOssi, BHYTPh OT CJIOS JIPEBECHHHBIX
BOJIOKOH.

2. PaccMoTpuTe KIIETKH-CITyTHUKH, HAXOMSIIHECS MEXIY CHTOBUIHBIMH
TpyOkamu. OOpaTuTe BHUMAaHHE HAa YUCIIO KIJIETOK, COOTBETCTBYIOIIUX KaXKIOMY
YJICHUKY CUTOBUIHON TpPYyOKH. 3apucCylTe CHUTOBHIHYIO TPyOKy C KII€TKaMu-
cinytHukam#u (puc. 35).

Pucynok 34— JlecTHHUHBIN coCy/1 KOPHEBHINA manopoTHuka-opiska(Pteridium aquilinum):
1 - meneBuaHas Mopa.
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Pucynoxk 35— Yacte npoBosiiero my4ka credis ToikBol (Cucurbita pepo)
B IIPOJOJIBLHOM pa3pese:
1 - cutoBuaHas TpyOKa 2 - CHTOBH/IHAS IJTACTUHKA 3 - COMPOBOXK/IAOIIAST KIETKA
4 - xamOuii 5 - ceTyaTo-MOPUCTHIN COCYI.

3ananue 5. U3yuenue nonepeynozo cpeza cmebisn KyKypy3bi.

1. PaccMoTpuTe TOCTOSIHHBIM TIpemapar TOMEPEeYHOro cpe3a CTeOms
KYKYpPY3bl 1 03HAKOMBTECh CO CTPOSHUEM 3aKPBITOTO KOJIJIATEPATbHOTO MyJKa.

2. 3apucyiTe MPOBOISIINNA ITy9I0K U 0003HAYBTE BCE TKAHH, BXOJISAIIUE B €TO
COCTaB.

3. Ha mnocrosHHOM mnpenapate B cre0sie MOACOIHEYHHUKA PAcCMOTPHUTE
MPOBOSAINNAE DJCMCHTBHI KCHJIEMBI M 3apUCYHTE BCE BCTPEYAIOIIMECS THITBI
COCYJIOB, C/EIaiiTe COOTBETCTBYIOMIHE 0003HaueHus (puc. 36).

54



e

Jl] I,"-
|__| !

:

3aganue 6. 3anoanumes mabdauyy

1. 3anonaute Tabnunsr 4,5

Taoauna 4

Pucynok 36— Cocy/ipl Ha TIPO0TBHOM cedeHnu ctebiis noaconHeunnka(Helianthus annuus):
1 - ciupanbHO-KOIBYATHIN cOCyl 2 - CHUPATBHBIN COCYT
3 - criupanbHbBIN cOCy B pa3pese 4 - IECTHUYHBIN COCY 5 - MOPHUCTHIN cocyn6 - mepBrUYHAs
00oJouKa 7 - BTopuuHas 000104Ka 8 - OKaMIIEHHBIE TIOPHI

9 - rpanuna wieHnka cocyaa (1mo bapelkuHoit)

CpaBHuUTe/IbHAsI XapaKTEePUCTHKA MPOBOASIIIUX TKAHEH

[Ipu3Haku

CuToBHIHBIC
TpyOKH U
KJICTKU
CITyTHUIIBI

Cocynpbl fpaxen)

Tpaxenasl

DOyHKINU

JKuBas TkaHp nin MCpTBasd

OcoOEHHOCTH CTPOCHUS

AIWINF

XUMHUYECKUU COCTaAB
KJIETOYHOM 000JIOYKH

(@]

B kakyro yactp
IPOBOJISLIETO MTyUYKa
BXOUT ((h105My UK
KCHJIEMY)
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Tabaunna 5
CocyancTo-BOJOKHUCTHIE MYYKH
Hazpanwue myuka Hanuuue B3aumopacnonoxenune| Opranbl
Kam6us bmo3Mbl ¥ KeuieMbl | Pactenu
138

KoutarepanbHbii
3aKPBITHINA

OTKPBITBIN
bukonaTepanibHbIN
OTKPBITHIN
PanyanbHbIi 3aKPBITHIN
KonnieHTprueckuii
amM(pHUBa3aTBHBIN
aM(UKpHOpaTbHBIN

Bonpocs! 1151 CAMOKOHTPOJIA

1. Tlo xakuMm TPOBOJALIMM TKaHSIM OCYILECTBIIAECTCS TNEPEIBUKEHUE
OpPraHUYECKUX BEILECTB, a 110 KAKUM - MUHEPAIbHbBIX?

2. B 4eM cXoACTBO OHTOT€HE3a CUTOBHUIHBIX TPYOOK U COCY10B?

3. UYto Takoe conpoBoxatoias kierka? Kakue ee pyHkunn?

4. B ueM oTIIMYME CUTOBUIHBIX TPYOOK OT COCYI0B?

5. Kak nonro QyHKUMOHUPYIOT CUTOBUAHBIE TPYOKHM M COCYAbl U C YEM
CBA3aHONPEKPAILIECHNUE UX JIEATEIIHOCTH?

6. B yewm otnuyme cocysoB OT Tpaxeua?

7. Iloyemy KonbuaTble M CHHUPAIbHBIE COCYJbl CBOWCTBEHHBI MOJIOIBIM
opraHaMpacTeHHUH, a IOPUCTbIE, CETYATO-TIOPUCTHIE, IECTHUYHBIE - O0JIee CTapbIM?

8. Kakue cocyapl UMEIOT HAMMEHBIINHN TUaMEeTp U KaKue HauOOIbIINN?

9. Kakme mnepdopanmu MeXIy UICHHKAMU COCYJOB SBISIIOTCA Ooiee
MIPUMHUTUBHBIMUA?

OCHOBHBIE TKAHHA

[Ton Ha3BaHMEM OCHOBHBIX OOBEIUHSAIOT TKAHU, COCTABJISIONIME OCHOBHYIO
MAacCy pa3JIMYHBIX OpPraHoB pacTeHus. HMX TakkKe Ha3bIBalOT OCHOBHOM
MapeHXUMON WA MPOCTO mnapeHXuMoul. OCHOBHAsg TKaHb COCTOUT M3 >KHUBBIX
MapEeHXUMHBIX, 00Jee WM MEHEe OKPYTJIbIX KJIETOK C TOHKUMH ICJUIFOJIO3HBIMU
CTeHKaMu. Mexay KIeTKaMd HMMEIOTCS MEXKJIEeTHUKU. B KkieTkax oOBIYHO
3aMeTHbl BakyoJid. (OCHOBHas TMapeHXHWMa MOXET BBIMOJHITh KaKyH-THU00
OCHOBHYIO0 (YHKIIMIO, HalpUMep, B JINCTE OHAa SIBJIAETCS aCCUMUIMPYIOIIEH, B
OpraHax BOJHBIX pACTEHHW MPOHU3aHA BO3AYXOHOCHBIMHM XOJaMHU W HOCHT
Ha3BaHUE a’peHXUMbI. OCOOEHHO YacTO OCHOBHASI TKaHb CIIYXKHUT JJII OTJIOXKEHUS
3aIllaCHBIX MPOYKTOB.
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B cucremy accuMHMISIIMOHHBIX (CHHTE3MPYIOIIUX) TKaHEH OOBEAUHSIOT
TKaHW, OCHOBHOM (DYHKIIMEH KOTOPBIX SIBJISETCS ACCUMWJIISALIUA B Y3KOM CMBICIIE,
T.€. poTocuHTEe3. Y BCEX PACTEHUM 3TH TKaHM MO OO0mmel QopMe UX KIETOK
OTHOCATCSA K TAPEHXHWMHBIM; y BBICHIUX PACTEHUN OHM OOBIYHO HMMEIOT 3E€JICHYIO
OKpacKy, W acCCUMWJISLIMOHHAsT TKaHb Yy HHUX MOXET OBbITh Ha3BAHANMOM,
XJIOPOPMIISIOHOCHON TapeHXUMOM WM, XJIOpeHXUMOW. KIleTku XJIopeHXUMbI
UMEIOT IIeJTIONIO3HbIE O000JIOUKH, OOBIYHO TOHKHE, 0€3 BBIPAKEHHBIX IIOP.
[IpoTomiacT pacmoysiokeH B MOCTEHHOM CIIO€, IIEHTpalIbHAs YacTh KIETKU 3aHsTa
KPYIMHON BaKyoJIbl0. JIOCTYN yIIeKHUCIOTHI K KJIETKaM XJIOPEHXHUMBI 00JeryaeTcs
TE€M, YTO B HEW MMEETCS CHUCTEMa MEXKKJIETHHUKOB, OOpa3yIOUINX CBI3aHHYIO
CUCTEMY, COOOIIAIOIIYIOCS ¢ aTMOC(HEPO.

Aspenxuma (BO3yXOHOCHasl TKaHb) — TKaHb, ¢ nMpeobaaaomei QyHkiuuen
ra3ooOMeHa (BEeHTWISIIINK), UMEIOIIasi KpynHble MeXKIeTHUKHU. [lapeHxuMHbIe

KJIETKA BO3IYyXOHOCHOM TKaHM MOTYT MMETh pa3jMyHble MOAU(UKALUU U
COUYETaHMsI, UTO O0YCIaBIMBAECT XapaKTep MEKKJIECTHUKOB. AdpeHXHMa pa3BUTA Y
pacTeHui ¢ 3aTPyAHEHHBIM ra3000MEHOM.

3amacaromue TKaHW HECYT (PYHKIMIO HAKOIUICHUS W XpaHEHMs 3aracoB
BOJbl U IUIACTUYECKHUX (OpraHUMYECKHUX) BeUIecTB. TKaHHU, 3aracarollue BOAY
(BOJIOHOCHBIE TKaHH), COCTOSIT JTUOO U3 JKUBBIX NAPEHXUMHBIX KJIETOK C TOHKUMHU
LEJUTIOJIO3HBIMUA  000JI0UKaMH, HMHOI/Ia OCJIM3HSIOIIMMHUCS, MO0 M3 MEpTBBIX
KJIETOK — TPaxeus ¢ OJpeBECHEBAIOMINMU 000104KaMH (puc. 37).

Pucynox 37— BoaoHOCHBIE TKaHU:
A - cxema monepeyHoro paspesa uepes juct anod (Aloe vera)b - BomoHOCHBIE TpaxeH bl B JIUCTE
mosoyas (Euphorbia)

B - monepeunsie cpe3bl nucTa anuduUTHOTO pacTeHus - nenepomun (Peperomia trichocarpa) (1)
- CBEXKET0 JIUCTA (2) - TUCTA, OTAEIEHHOTO OT CTEOIS U BBIACPIKAHHOTO BTCUCHUH YEThIPEX THEH
npu Temrneparype 18 °-20 ° C.

1 - mpoBoasIIME MyYKH 2 - XJIOpeHxuMa 3 - anujepMa 4 - BOJIOHOCHAs! TKaHbD - cToj0uaTas
napeHxuMa 6 - ryouaTas napeHxuma
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Tkanu, 3anacaronye MIacTUYEeCKue BEIIECTBA JACNIT Ha ABa TUMNA: 1) TKaHu,
HAKaTUTMBAIOIIHME 3alachl B MOJOCTSAX KJIETOK; 2) TKAHW C 3amacaMu B TOJOCTSIX
KJICTOK U B MX 00osioukax (puc. 38). 3amacaroiiye TKaHH 00EUX THUIIOB COCTOST U3
YKUBBIX MAPEHXUMHBIX KIJIETOK.

Pucynox 38— KieTku cemsiH ¢ 3allaCHBIMU BEIIECTBAMH B 000JIOYKAX:
A - xkynens! (Polygonatum officinale) b - ps6uuka (Fritillaria imperialis).
1 - mopa.

JlabopaTtopHnasi pa6ora 9

Tema: CTPyKTypHBI€ 0COOCHHOCTH OPTraHU3AIUU OCHOBHBIX TKAHEH.

Hean padoThI: U3YYUTh OCOOCHHOCTH CTPOCHHUSI OCHOBHBIX TKaHEH B
CBSI3H C BBIIOJIHSAEMBIMU UMHU QYHKIIASIMH

3amauu: O3HAKOMUTBHCSI CO CTPOCHHEM KIIETOK, BXOASIIUX B
COCTaB OCHOBHBIX TKaHEU

Oo6opynoBanmue: MHUKPOCKOIIBI, IPeNapoBabHbIE UTJIbI, TPEAMETHbBIE U

MOKPOBHBIE CTEKJIA, MUNCTKH, MHHIETHI, MOCTOSHHBIC
mukponpemnapatsl: «Ilonepednsiii cpe3 crebis JbHA
(Linum usitatissimum)y, «IIpomonbHbIii cpe3 cTeOs
abpHa (Linum usitatissimum)y

O0beKTBI YEPEIIKA CBEKEro JIMCTa CBEKJIbl OOBIKHOBEHHOM
HCCJIeIOBAHMS: (Beta vulgaris), repanu (Geranium pratense), cre0enn
ThIKBBI (Cucurbita pepo), cemena ¢acomnu (Phaseolus)
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Xoa paboTbl
3aganue 1. U3zyuenue cmpyxkmypwl 3anacaroujeti mKauu.
1. I[IpuroToBbTE TIpemnapar cpesa KiyOoHs KapTodens U 03HAKOMBTECH C
OOIIMMH YepTaMH CTPOCHHMS 3aIacaroliei MapeHXuMBl.

Pucynok 39— Ctpoenue 3amnacaroiei napeHxumbl kiyons kaprodens(Solanum tuberosum)

3amanwne 2. M3yuenue cmpykmypol 6030YXOHOCHOU MKAHU.

1. ITpuroToBbTE MpenapaT NOMEPEYHOro Cpe3a YepeliKa JIMCTa KyBITUHKH.

2. 3apuCyiiTe y4acTOK BO3JyXOHOCHOU TKaHU (a3PEHXUMBI) U CICIaNTe
COOTBETCTBYMOIIHE 0003HadYeHus (puc. 40).

Pucynox 40— Aspenxuma cteOuist ueperka ucta KyBmuHkd (Nymphaea alba)
1 - MeXKIIETHUK

3ananue 3. M3yuenue ocobenHocmeli cmpoeHus acCUMUIAYUOHHOU MKAHU.
1. IIpurotoBbTe BpEMEHHBIN MpENapar MONEePeYHOro CPe3a JUCTa PEAbKH.

59



2. Ilpu manoM yBeTHMYEHUH MHUKPOCKOIIA PACCMOTPUTE XJIOPEHXUMY,
HaXO/ISIIYIOCS. HETIOCPEICTBEHHO MO/ SITUACPMOIA.
3. H3yuute 0cOOCHHOCTH CTPOCHHS aCCUMUJISIIMOHHOM TKanu (puc. 41).
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Pucynok 41— AccuMHIIAIIMOHHAS TKaHb Ha TIOMEPEYHOM cpe3e ucta peapku (Raphanus):
1 - BepxHss snuepma 2 - HUKHISA anujepMa 3 - yeTbulie 4 - najucagaHas mapeHxumMad -
rybuaras napenxuma 6 - kcuiema /7 - kam6uii 8 - hrmosma
9 - cxilepeHxuMa.

3ananue 4. U3yuenue cmpoenus 60003anacaioujeli mKaHu.

1. IlpurotoBbTe TOMNEpeyHbIi cpe3 Jsucra anod (Aloe vera) wu
0 3HAKOMBTECh CO CTPOCHHMEM BOJI03alacaroleii TKaHW. 3apUCYHTe CXEMaTHYHO
PHUCYHOK U CclieaiiTe 0003HAYCHHUS.

JlabopaTtopnasi pa6ora 10

Tema: CTPpyKTypHasi OpraHu3anus BblAeJUTeIbHbIX TKAHEH.

Hean padoThI: N3yuuTh OCOOEHHOCTH CTPOCHHSI W PA3IUYHBIC THUIIBI
BBIJICJIMTENILHBIX TKAHEN
3amaum: O3HAaKOMHUTBECS C JJEMEHTaMH, BXOJISIIMMH B COCTaB U

PA3JINYHBIMH THIIAMHU BBIACIUTCIbHBIX TKaHEH

Oo6opynoBanmne: MHUKPOCKOIIbI, MPEIMETHBIE U TOKPOBHBIE CTEKJIA, MUIETKH,
npenapoBajgbHbIC UTJIbI

O0BeKTBI KOPEHb OJ1yBaHYMKa, alleIbCUH, BETKa COCHBI
HCCJIeJOBAHNSA
PeakTuBbI: JTUCTWLIMPOBAaHHAs BOJIA, pPACTBOP MOJA B MOAUCTOM KaJluU
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Xox paboTbl
3ananue 1. U3yuenue cmpoenus maeuHuKo8 KopHs 00y8aH4UKa.
1. UsrotoBbTe mpemnapaT MOPOAOJIBLHOTO Cpe3a KOpPHS OJyBaHUMKA W
PACCMOTPUTEUIICHUCThIE MICYHUKHU.
2. 3apucyiite u caenaiite 06o3HaueHus (puc.42).

3ananue 2. Uzyuenue cmpoeHus TU32eHHbIX MECMUIULY.

1. IIpuroToBETE Mpemapar NOIepeyHOro cpe3a OKOJIOILUIOTHUKA arleIbCHHA.
2. PaccMoTpuTe JM3UTEHHBIC BMECTHIIUINA BBIICIICHHM.

3. 3apucyiite u caenaite o6o3HaueHus (puc.43).

3ananue 3. M3yuenue cmpoeHus 2pupomaciudHou sHceiesKu.

1. [IpuroToBbTE Mpemapar MOMEPEIHOTO Cpe3a JucTa 3Bepo0ost
(Hypericum perforatum).

2. Haiinute B Me3oduiie JHCTa CXU30TCHHBbIE BMECTHIWIA S(PHUPHBIX
MaceJ,uMeroIre 00bIYHO chepuueckre oUepTaHus.

3. 3apucyiiTe pUCYHOK U cienaiite 0603HaueHus (puc.44).

ook
A
Pucynok 42— UneHucThie MIICYHHKH KOPHS oayBaHumKa (Taraxacum officinale)

B IIPpOAOJIbHOM p33p63611 - IaTeKC 2 - IMapCHXUMa KOPBHI.
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Pucynok 43— JIuzurenHoe 3upOHOCHOE BMECTHIIMIIIE OKOJIOIUIOAHNKA MaHaapuHa Citrus
reticulata): 1 - paspyaronuecst KJIeTKH, 2 - TOJIOCTb.

Pucynok 44— CxuszoreHHOe BMECTHIUIINE d(DUPHBIX Macell Ha MOMEePEeYHOM Cpe3e JIHCTa
3Bepobos mpoasipsieiieHroro (Hypericum perforatum): 1 - kimeTku snuaepMuca.

Baganue 4. Mzyuenue cmpoenus JHCele3ucmvlx 6010CKO8 HA Npumepe
snudepmuinucma nenapeonuu (Pelargonium.)
1. TIpuroroBbTE BpEMEHHBIN MTpenapaT SIHACPMBI JIUCTA ITETaPTOHUH.
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2.Ilpu OonplIOM yBENMYEHHUHM Ha Kpawo Ccpe3a, CpeAd JUIMHHBIX
OCTPOKOHEYHBIX MPOCTBIX BOJIOCKOB, PAacCCMOTPUTE MAJICHBKHE T'OJIOBYATHIC
BOJIOCKH.

3. 3apucyiiTe KeJe3UCThI BOJIOCOK.

3amanne 5. CmpoeHue oiceyye20 B0AOCKA INUOEPMbBL JUCMA KPANUBbL
osyoomnou(Urtica dioica).

1. ITpuroTOBETE BPEMEHHBIN MpENapaT dMUESPMBI JTUCTA KPATTHBHI.

2. PaccmoTpuTe CTpoeHHE JKIy4ero BOJIOCKAa MW CHAeNlaiiTe 0003HAuYCHUS
(puc.45).

Pucynok 45— XKryuuii Bonocok nucra kpanussl (Urtica dioica):1 - ocHoBanue Bosiocka 2 -
Krydas KJIeTka 3 - aapo 4 - BaKyoJIbS - UTOIUIa3Ma 6 - 00JIOMUBIINIACS KOHYHK JKI'Y9eH KIETKH.

3amanue 6. M3yueHue cmpoeHUsi CXU302EHHbIX CMOJISIHBIX X0008 Ha
MUKpoOnpenapame NOnepeyHo20 cpe3a OpeGecuHvl COCHbl 00bikHoenHou (Pinus
sylvestris).

1. Tlpu masoM yBeIMYEHUM HAWIUTE cpeau Tpaxeun (OKpalleHHBIX B
KpPaCHbIN 1BET (PJIIOPOTIIIONMHOM U COJISTHOM KHCJIOTOM) PE3KO BBIICISIONIUECS
OKpYTJIbl€ TPYMNIbl HEOKPAIIEHHBIX KJIETOK C MEXKKJIETOYHBIM IMPOCTPAHCTBOM B
LIEHTpE.

2. 3apucyiTe pUCYHOK ¢ 0003HaYeHHUIMU (puc. 46).
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Pucynok 46— CxXU30reHHBIN CMOJISIHOM X011 ipeBecuHbl cocHbI (Pinus sylvestris):

1 - MEXXKJICTHAS IOJIOCTh 2 - SIUTENHH 3 - )KUBBIC MapCHXUMHBIC KJICTKH 4- TOHKOCTCHHBIC
MCPTBBIC pa3aaBJICHHBIC KIICTKH 5- TpaxCuabl.

3aganue 7. 3anoaHUTh TaOIuIly.

Tabmura 6

BLII[eJ]l/ITeJlLHI)Ie TKAaHU

Tun cekperuun

HaumenoBaunue

[IpoaykTsl
BBIJICTICHUS

MecToHaxX0XACHNE
B OpraHax pacTeHui

BHenHssasa

PKene3ucToie BOJIOCKH

Kenesku

HexrapHuku

I'mmatonsr

Ocmodopbl

BHyTpeHHss

CXH3I'CHHBIC BMCCTHJINIITA

JIN3UT'CHHBIC BMCCTHJIMIIIA

Mieysnku

Bonpocs! 1151 CAMOKOHTPOJIA
1. I[ToueMy OCHOBHbIE TKaHH MOJTYYHJIH TAKOE Ha3BaHUE?
2. KaxoBbl ()yHKITUM OCHOBHBIX TKaHEN?

3. U3 KakuX KJIETOK COCTOMT OCHOBHAS TKAHb?

4. Ha xakoM IpHHIIMIE TOCTPOEHA KiIacCU(PUKalsg OCHOBHBIX TKaHEW?
5. B kakux opraHax pacTeHUsl BCTPEYAIOT pa3JInyHbIe TUIIbl OCHOBHOM

TKaHU?
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AHATOMMUSA BEI'ETATUBHBIX OPI'’AHOB.
MUKPOKOIIMYECKOE CTPOEHHUE KOPHSA

TUNMUUHBIA KOPEHb MPEACTABISET COOOM MOJ3EMHBIM OpraH, MPUCYITUN
BCEM BBICIIUM pacTeHusiM (Kpome MxoB). KopeHb CHyXuT Mg 3aKkperuieHus
pacTeHHs BIIOYBE, MOTJIONIEHUS U3 MTOYBBI BOJIBI C PACTBOPEHHBIMU B HEN COJISIMH,
B KOPHE 4acCTO OTKJIAJbIBAIOTCS 3allaCHBIC MPOAYKThI, KOPEHb YUYaCTBYET B CHHTE3E
OPraHUYECKUX BEUIECTB, CIYXXHUT [UJI1 BEreTaTUBHOTO pa3MHOXeHUs. KopeHn
HUKOTJIa HE HEceT Ha cede JHCThEB, NMOITOMY IO CPAaBHEHHUIO CO CTEOJEM ero
CTPYKTYpa OTHOCUTEIBHO MPOCTA.

Kopenp mo pgnmHe MOXHO pa3feinuTh Ha HECKOJIBKO YYaCTKOB, MMEIOIINX
pPa3IMYHOE CTPOCHHWE ¥ BBIMIOTHSIOMNUX pa3IudHble (QYHKIUH. OTH YYaCTKH
HA3bIBAIOT 30HAMU KOPHA. BBIIEISAIOT KOPHEBOM YEXJMK WU CHEAYIOIIME 30HBI:
JECJICHUS, PACTS)KEHUS, BCACBIBaHUS U IIPOBEICHUS.

Hudbdepenumanust TkaHed KOpHS MPOMCXOAUT B 30HE BcacbiBaHus. [lo
IIPOUCXOXK/ICHUIO 3TO MEPBUYHBIC TKAHU, TaK KaK OHU 00pa3yloTCs U3 MEPBUYHOMN
MEpPUCTEMBI KOHYca HapacTaHus. [103TOMy MUKpPOCKOIIMUECKOE CTPOCHHUE KOPHS B
30HE BCACBIBaHUsI HA3bIBAIOT IIEPBUYHBIM. Y OIHOHOJIbHBIX PACTCHUM MEPBUYHOE
CTPOCHHUE COXPAHSIETCS U B 30HE MPOBEACHUS. 31ECh JUIIb OTCYTCTBYET CaMbIi
MOBEPXHOCTHBIM CJOW C KOPHEBBIMH BOJIOCKAMU — puzojiepMma (drubiema).
3amuTHYI0 (DYHKIIMIO BBIMOJIHSIET HIDKENIEKAIlasi TKaHb - SK30epmMa.

B nepBMYHOM CTpOCHMM KOpPHS BBIICISIOT TPU YacTU: PU30JACPMY,
MEPBUYHYIO KOPY U 0CEBOM (LIEHTPAJIbHBIN) LIMIIUHIP.

Ha nepBuuHyr0 KOpy NPHUXOAUTCS OCHOBHAsT Macca IEPBUYHBIX TKAaHEH
KOpHs. Ee KJIeTKM HakaluiMBalOT Kpaxmaldl M Jpyrue BellecTBa. JTa TKaHb
COAEPKUT MHOTOYMCIICHHBIE MEXKKICTHUKH, MUMEIONIME 3HAUYCHUE IS a’paluu
KJIETOK KOpHs. HapyKHbIe KIIETKH IEPBUYHOM KOPBI, JIEKALIUE HEIOCPEICTBEHHO
10JT PU30JIEPMOI, Ha3bIBAIOTCA dK30epMoi. OCHOBHAs Macca KOpbl (Me3oepma)
oOpazoBaHa TapeHXUMHBIMU KJeTkamMu. Camblii BHYTPEHHHH CJIOW  HOCHT
Ha3BaHUE PHJIOACPMBI. ITO Pl TUIOTHO COMKHYTHIX KJIETOK (0€3 MEKKJIETHUKOB).

[leHTpanbHBIA WM OCEBOW IWJIMHIP (CTENa) COCTOMT W3 MPOBOJISIINX
TKaHEU, OKPY>KEHHBIX OJHUM WJIM HECKOJIBKUMU CIIOAMU KJIIETOK — MEPULIUKIIOM.

BHyTpeHHSIT 4acTh NEHTPAJIBHOTO HUIUHApPA Yy OOJBIIMHCTBA paCTECHUM
3aHUMAET CIUIOIIHOW TS MEPBUYHOM KCUJIEMBI, TAIOIINN K NEPULIUKITY BBICTYIIBI B
BUJIe pedep. Mexny HUMH pa3MenaroTcs TSKU MEPBUYHON (PII0IMBI.

VY IBYIOJNBHBIX W TOJIOCEMEHHBIX PACTCHUM YK€ B PAHHEM BO3pacTe B
[EHTPaJILHOM LUJIUHJIPE KOPHS MEXAY KCUIEeMOH 1 (P10AMOM MOsBIISIETCS KaMOUH,
JNEATEIbHOCTh KOTOPOTO TPUBOJUT K BTOPUYHBIM M3MEHEHHUSIM WU B HUTOTE
dbopmupyercsi BTOpuUYHas CTpyKTypa KopHs. K 1meHTpy kamOuii OTKJIagbIBaeT
KJIETKM BTOPUYHOM KCHUJIEMBI, a K Tepu(Eepun - KICTKH BTOPUYHON (iodmbl. B
pe3ynbTaTe NESTeIIbHOCTH KaMmOus mepBHYHAs (iodMa OTTECHSETCS KHAPYXKH, a
MEpBUYHASI KCUJIEMA OCTAETCS B LIEHTPE KOPHSI.

Bcenen 3a M3MeHEHUsIMH B LIEHTPAJIbHOM UWIMHAPE KOPHS IPOUCXOISAT
W3MEHEHUSI B KOpPOBOM 4acTd. KieTku nepuimkia HaYMHAIOT JIEJIUTHCA MO BCEU
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OKPYKHOCTH, B PE3YJIbTATE YETO BO3HUKAET CJIIOM KJIETOK BTOPUYHOU MEPUCTEMBI -
dennorena (mpobkoBoro kamoOwus). dDemsoreH, B CBOWO ouepedb, JeNACH,
OTKJIaJIbIBAET HApYXKy (eiiemMy, a BHyTpb - pemnonepmy. Obpasyercs nepuaepma,
OPOOKOBBIA CJIOH KOTOPOM H30JUpPYET MEPBUYHYIO KOPY OT LEHTPaIbHOIO
WIMHApa. B pesynbrare BCs NEepBUYHAs KOpa OTMHUPAET M IOCTENEHHO
cOpachIBaeTCs; HapyXHbIM CJIOEM KOpHS CTaHOBUTCA nepuuaepma. Kietku
¢demtonepMbl U OCTATKU MEPULUKIIA B JaJbHEHIIIEM pa3pacTaroTCsl U COCTaBISAIOT
MapeHXUMHYIO 30HY, KOTOPYIO Ha3bIBAIOT BTOPHYHON KOOl KOpHs (puc. 47).

[Ipn pa3BuTUM 3amacarolleld NapeHXHWMbl T[JIaBHOTO KOPHS MPOUCXOAUT
(dbopMUpOBaHUE 3aMacalonX KOPHEN WM KOPHEII00B. Pa3nuyaroT KOpHEemIoab!:

1. MonokamOuanpHbIe (peabka, MOPKOBB) — 3aKJIaJbIBACTCS TOJBKO OJHMH
ClIoM KaMOwusi, a 3amacHbIe BEIIECTBA MOTYT HAaKallJIMBaThCsA JUOO B MapeHXUME
KCHUJIEMBI(KCHJIEMHBIN THUIT — pejibKa), MO0 B mapeHxume (prosMbl (PIo3MHBIN THIT
— MOPKOBB);

2. [lonukamOuanbHble — Yepe3 OIpeAeTCHHbIE NPOMEXYTKH BpPEMEHU
IIPOUCXOIUT 3aJI0)KEHNE HOBOT'O €105 KaMOus (CBeKIIa).

456

-

Pucynox 47— Ilepexon OT MEPBUYHOTO CTPOCHUS KOPHS K BTOPUYHOMY:
1 - nepBuyHas ¢iosma 2 - mepBUYHas Kcuiiema 3 - KaMOuii 4 - TIepUITHKIT

5 - sHpoaepma 6 - me3oziepMa 7 - pusoaepMma 8 - sk3oepma 9 - BropuuHas keuiemalO -
BTOpH4Has ¢uiooma 11 - Bropuunas kopa 12 — pemnoren 13 - pemrema.
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JlabopaTtopHnas padora 11
Tema: 30HbI KOpPHSI, €r0 MHUKPOCKONMYECKOE NMEePBUYHOE M BTOPUYHOE
CTpoeHHe.

Heak paboTsr: MOKa3aTh OTJIMYUTEIbHBIE OCOOEHHOCTH aHATOMUYECKOTO
CTPOCHUSI KOPHEW OJTHOJOJIBHBIX (IIEPBUYHOE CTPOEHUE) U
JBYAOJBHBIX (BTOPUYHOE CTPOEHUE) paCTEHUI

3anaun: O3HAKOMHUTBCSI €  MHKPOCKONHMYECKUM  CTPOCHHUEM
OJIHOJIOJIbHBIX U JIBYJIOJIbHBIX PACTEHUM

OGopynosanue: MHUKPOCKOIIBI, TPEAMETHbIE U  MOKPOBHBIE  CTEKIa,
MpEnapoBajbHbIE  WUIJIbI, TOCTOSIHHBIE  MpemapaThl:
«KOHYMK KOpHSI ¢ KOpPHEBBIM 4eXJIMKOM», «llomepeunslii
cpe3 kopHa upuca (Iris germanica L.), «[lonepeunsiii cpes
kopHs ThIKBBI (Cucurbita sp.)»

ObnexThI npopoctku mirenuist (Triticum vulgare)

HCCJIeIOBAHMSA:

Xoxa padoTbl

3aganue 1. MUszyuenue anamomuueckoeo cmpoeHuss KOpHS NPOPOCMKA
nUuLeHUYbL.

1. PaccMoTpuTe KOpeHb MpPH TOMOIIHM CTEPEOCKOMUYECKOT0 MHKPOCKOIIA,
OTIpENICIIUTE TPAHUIIBI BCEX 30H, 3apUCYHUTE U ClIeNIaTh 0003HAYCHUS.

2. VI3roToBbTE Mpernapar KOHYMKa KOPHS MPOPOCTKA (MOYKHO HCIIOJIB30BaTh
MOCTOSIHHBINM MMKpOIIpenapaT) U pacCMOTPUTE €ro B MHUKPOCKON IIpH Majom
YBEJIMYEHUH.

3. Haiinute KopHEBOW 4YEXJIMK, 30HBI JEICHUS W PACTSDKCHHS KIIETOK,
BCACBIBAHMUS.

4. 3apucyiiTe KOHYUK KOpHS U 0003HAYBTE €r0 30HBI.

3amanue 2. M3yuenHue nepeuuHO20 CMpOEHUs KOPHA HA  npumepe
MuKponpenapamcpe3a KOpHs upuca.

1. PaccMoTpuTe Tpu MalioM YBEIMYEHHH TIOCTOSHHBIM MHUKpOIpenapar
CpE3aKOpHS UPHCa U 03HAKOMBTECH C TIEPBUYHBIM CTPOCHUEM KOPHSI.

2. 3apucyiiTe 4YacTh KOpHS B BHJE CEKTOpa U 0003HAYbTE TKAHU W
KOMIUIEKCBITKaHeH (puc. 48).

3ananue 3. M3yuenue OeamenbHOCMU KAMOUANLHO2O ClOSi HA Npumepe
NONepeuHo20 cpe3a KOPHs MblKEbl.

1. 3yunTe MOCTOSIHHBIA MpernapaTr MOMEPEYHOro Cpe3a KOpPHSA THIKBBI U
03HAaKOMbBTECH C ACSITEIbHOCTHIO KAMOMAIILHOTO CJIOA.

2. 3apucyiiTe u 0003HaYbTE TKAHU U KOMILJICKCHI TKaHew (puc. 49).
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Pucynok 48— IlepBuunoe crpoenue kopas upuca (Iris germanica):
1 - ocraTtku SnuOIEMEBI 2 - 9K30/1epMa 3-OCHOBHAS TTAPEHXUMA
4 - 3Hn01€pMa 5 - IPOMYCKHAas KJIETKa SHJI0JIEPMBI 6 - IEPULIUKIT 7 - Y4aCTOK (PII0IMBI
8 - my4 KcuieMsl 2—5 - mepBuYHas Kopa 6-8 - eHTpabHBIA IMITHHAP

3aI[aHI/Ie 4. Hs’yqeﬂue aHamomMu4ecKoco CmpoeHus KOpHQI’l]lO()OG.

1. PaccMOTpHUTE TIOCTOSIHHBIE MHKPOTpENapaThl KOPHEIIONOB C pa3IMYHbIM
TUIIOM3aJI0KCHHST KaMOWsI U OTJIO)KEHHEM 3allacHbIX BEIIECTB:

1 - monoxkambuanvHwiil.

a - noammuwiti (MOTIEPEUHBIN Cpe3 KOPHEIUT01a MOPKOBH - Daucus sativus);

0 - kcunemuwiil (TIONICPEYHBINA Cpe3 KOPHEILIOAA peabku - Raphanus sativus).

2 - nonukambdbuanvusii (TIONIEPEUHBIA cpe3 CBEKIIbI - Beta vulgaris).

2. 3apucyiiTe CXEMaTUYHO MOHOKaMOHWaiabHble KOPHEIUIOAbl (MOPKOBB,
penbka) u nonukamOouansHbii (puc.50).
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Pucynok 49— Bropuunoe ctpoenue kopHs ThIkBbI (Cucurbita pepo),cieBa 1eTanbHbIN PUCYHOK,
CIpaBa-CXeMaTUYHbIN:
1 - mepBuYHas KcuiieMa 2 - BTOPUYHAS KCHIeMa 3 - paAualibHbIi 1y4 4 - kamOuanpHas 30Ha 5 -
HepBUYHAS U BTOpUYHAsH (DJI03MbI 6-OCHOBHAS MApEHXUMa BTOPUYIHOM KOpbI 7 - mpodka (1-3 -
KcuiieMa 5-7 - BTopuyHas Kopa)

Pucynok 50— ITomepednbie cpe3bl KOPHETUIOAOB C PA3IMIHBIM THIIOM 3aJI0KEHUS KaMOUs 1
OTJIO’KEHUEM 3aIIaCHBIX BEILECTB!
A - MoHOKaMOuaTbHbIH (h103MHBIH (MOPKOBB - Daucus sativus) b - MoHokaMOuambHbI#H
KCcuJIeMHBIH (pebka - Raphanus sativus) B - monukamOuanbsHbiii (cBekia - Beta vulgaris) 1 -
nepuzepma 2 — BropudHas (iosma 3 - KaMOuii 4 - BTOprYHas KCriieMa S - epBUYHasi KCHIIEMa.
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Bonpocsl 11 CaMOKOHTPOJIA

1. I3 kakux 30H cocTOUT KopeHb? Kakyto (hyHKIIHMIO BBITOTHSAET KaXKaas U3
HUX?

2. Uto npencraisier co0oil KOopHEBOHM uexsk? OxapakTepu30oBaTh €ro
(GbyHKIIMUHA 0COOCHHOCTH CTPOCHHMUSI.

3. B kakoii 30He KOpHS MOKHO HaOJII0AaTh NEPBUYHOE CTPOCHHUE KOPHS U
MOYEMYero Ha3bIBalOT MEPBUYHBIM?

4. Yto npeactasisitoT co00il 0apbepHble TKaHU KopHA? KakoBo nx
cTpoeHue?

5. Kakne koMIIIeKChl TKaHE MOKHO BBIJEIHUTH [IPU NEPBUYHOM CTPOECHUU
KOpH:?

6. KakoBa pons pu3onepMbl (31TMOIEMBI) U KaK JOJITO OHA (YHKITMOHUPYET?

7. KakoBo cTpoeHue 30HbI IPOBEACHUS Y OJTHOAOIBHBIX PACTEHUI?

8. C yeMm cBs3aH Nepexo]] KOPHs OT NEPBUYHOTO K BTOPUUYHOMY CTPOCHHIO?

9. I3 kakuX KOMIUIEKCOB TKaHEW COCTOUT KOPEHb C BTOPUYHBIM CTPOCHUEM?

10. B 4em cX0JCTBO U OTIMYUE B CTPOCHUH KOPHSI MOPKOBH, PEAbKHU U
CBEKJIbI?

MUKPOCKOIIMYECKOE CTPOEHUE CTEBJIA.
INEPBUYHOE CTPOEHHUE

Crebenp mpencraBiiieT coOoil och moOera, HeCyllas JUCTbS M TOYKH.
OcHoBHbIe (PyHKIIUM CTEOJsE — omopHast U npoBozsmasi. Credesb OCyIIeCTBIsSET
CBA3b MEXKIYy KOpHSIMHM M JUCThAMH. Kpome Toro, B cTeOlie HEpEIKo
OTKJIaJIbIBAIOTCSl  3alacHble MUTaTelbHble BemlectBa. MHorma crebenp —
ACCUMUJIMPYIOIIUI OPTaH.

Ha HavanpHbIX 3Tanmax pa3BUTHs 1o0era CKJaAbIBaeTCsl MEepBUYHAs
aHaTOMUYecKasi CTPYKTypa cTeOJis, COXPOJOJIbHBIX B TE€UEHHE BCEH XKHU3HU. Y
IABYJOJIbHBIX W TOJOCEMEHHBIX MEpBUYHAs CTPYKTypa JOBOJBHO OBICTPO
HapylIaeTcss B pe3yJbTaTe pasHOro poJa BTOPUYHBIX W3MEHEHUMHM U B HUTOIE
(dopMupyeTcs Tak Ha3pIBAEMOE BTOPUYHOE CTPOCHHUE CTEOIS.

B pesynbTaTe HA€ATENBHOCTH MPOKAMOMST U OCTAJIBHOW TEpPBUYHOU
MEpPUCTEMBbI KOHYCa HapacTaHus oOpa3yeTcs MepBUYHOE CTpoeHue crebins. B
MEPBUYHOM CTe0JIe OOBIYHO PA3IMYAIOT MEPBUUHYIO KOPY U CcTeNy (LEHTpalbHbIN
UUIUHAP). B oTiinume oT KOpHS NepBUYHAS KOPA CHAPYKU MOKPBITA SIHUIEPMO.

['panunia Mexay cTelod U KOpod B cTeOsX BbIpaK€HAa ropas3io MEHee
YETKO, HEXEJIM B KOPHSX, TaK KAK BHYTPECHHUH INOIPAHUYHBINA CIIOW NEPBUYHOU
KOpBI — DHIOJEPMA — HE MUMEET CTOJIb XapaKTEPHBIX IPU3HAKOB, KaK B KOpHeE. B
COCTaB MEPBUYHOM KOpPBI MOTYT BXOJHMTH XJIOPEHXMMa (ACCUMUIISLUOHHAS
MapeHXuMa), HeCIeUUaIu3upoBaHHas NapeHXNMa, BBIJICJIUTEIIbHBIE,
MEeXaHU4ecKre (Jalle KOJUICHXUMA), @ TAKXKE HEKOTOPBIE IPYTrUue TKAHH.

CoOBOKYNHOCTh TKaHEl CTeOids, pacHOJOKEHHBIX BHYTPh OT KOPBHI,
Ha3bIBACTCS IEHTPAIbHBIM UUIUHIAPOM (cTenoi). OH 3aHUMaeT UEHTPAIbHYIO
4acTh CTE0JII BHYTPh OT 3HJIOAEPMBbI, C KOTOPOI TPAHUYUT CaMbli HAPY>KHBIN CIIOM
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LEHTPAJIbHOIO MWIMHIApa — nepuuukia. [log HUM pacnosiararoTcs NpPOBOASIINE
TKAaHW, KOTOpBIE, B CBOK OYEpEab, OXBAaTBIBAKOT CEpIALEBHHY. Bcsd cucrema
IPOBOJSLIMX TKAaHEW B OCEBBIX OpraHax, paccMaTpuBacMmas Kak €IUHOE IIEJIOoe,
ABIII€TCS CcTENOM. B cocTaB cTenbl BXOJAT, KpOME KCUIIEMBI U (DJI09MBI, IEPULIUKII,
CEpJALICBUHHBIC JIyYU U CEPJALIEBUHA.

CaMple paHHHME 3JEMEHTHl IMEPBUYHOM KCUJIEMBl M IEPBUYHON (IIOAMBI
Ha3bIBAIOT IPOTOKCUIEMON U MPOTO(I0IMOIL.

CepaueBrnHa pacrnojoKeHa B IEHTpe CcTeOJii U COCTOUT MPEUMYIIECTBEHHO
13 napeHxuMbl. CepalleBUHA MHOTUX PACTEHUH YACTUYHO pa3pyllaeTcs, U TOrnaa
cTeOeNlb CTaHOBUTCA MOJbIM. B crebrne cepaueBrHa cooOMAeTCs ¢ NEPBUYHOM
KOpOM IpY NMOMOIIY MAPEHXUMHOM TKaHH, PACIIOJIOKEHHONW PaIHAIBHBIMU PSAAaMU
Y TOJIyYMBIIEH Ha3BaHUE CEPIALICBMHHBIX Jyded. HapykHas 4yacTb cepAlCBHHBI
MOXET HECKOJIBKO OTJIMYAaThCS OT OCHOBHOM €€ MAacChl, Hamp., MEHBIINMH
pa3MepaMu KJIETOK U 00siee TOJICTBIMU 000J0UKaMH. JTa MOP(POJIOTHUECKH YETKO
BBIICIIAIOIIASICS 30HA HA3bIBAETCS IEPUMENYIUIIPHON 30HOM.

B crebne OonpImIMHCTBA OJHOMOJNBHBIX pPACTEHUN TMEpBUYHAs Kopa U
CEpJLIEBUHA HE BBIPAXKEHBI, TAK KaK IPOBOSALIME IIyUYKH PACIIOIATatOTCs 110 BCEMY
HOTIEPEYHOMY CEUEHUIO CTEOIIS.

VY rosoceMeHHbIX U OOJBIIMHCTBA ABYJOJBHBIX HMOKPHITOCEMEHHBIX POCT
cTe0Js1 B TOJIIMHY OCYLIECTBIIIET KaMOMid, 00pa3yrouuii BTOpuuHble TKaHU. OH
BO3HMKAET B BUJI€ LIWJIMHPA MEXKIY NEPBUYHON KCUIEMON U MEPBUYHOM (hI103MOM
U OCTAaeTCsi B OTHOCHUTEIIBHO TOM K€ IIOJOKEHUM HEOIPENEIEHHO MJOJITO,
OTKJIa/IbIBas 110 HANPABJIEHUIO K HEHTPY OCU BTOPUYHYIO KCUJIEMY (METaKCUIIEMY),
a KHapyXu - BTOpuuHylo (uosmy (meraduosmy). CymiecTByeT HECKOIBKO
CIOCOOOB 3aJI0’KEHUS U JEATEIBHOCTH KaMOMSI:

* HENy4YKOBBIM THUN — KaMOMI 3aKIaIbIBa€TCi B BUIE HEMPEPHIBHOTIO
KOJIbLIA, OTKJIAJIbIBasi CIUIOIIHBIE CJIOM BTOPUYHBIX MPOBOJSALINX TKaHEW (cTeOenpb
nunsl - Tilia cordata);

*  IIEPEXOIHBIM THUIl — 3aKJIAJABIBACTCS KAK ITYYKOBBIN, TAK U MEKITYYKOBBIN
kamOuii. MeXImy4dkoBbIi KamMOWii oOpasyercs U3 mnapeHxuMmbl. W3 Hero
I GepeHIUPYIOTCST HOBbIE MPOBOASAIINE MyYKH, KOTOPbIE PACIHOJIOKEHBI MEKIY
Oosee KpynHbIMU MydkaMu (moacosHeunuk - Helianthus annuus);

* IIyYKOBBIM THUII:

a) 3aKJaJbIBA€TCAd IYYKOBBIM M MEXIYYKOBBIA KaMOuW. MeEXIy4dKOBBIH
KamOuil udPpepeHrpyeTcs B Ty4eBYIO MAPEHXUMY WM MEXAHUYECKHUE PJIEMEHTHI
(crebenp kupkazona — Aristolochia clematitis);

0) 3aKjagbIBAe€TCS TOJIBKO IYYKOBBIM KamMOuM, T. €. KaMOWN HaxoJUTCsS
TOJIBKO BHYTPHU ITy4yKOB. [Iyukuy pasnesnieHbl OCHOBHOM MMAPEHXUMOM, KOTOpas Jaxe
B HanboJiee CTapbIX y4acTKax CTeOJIsl HE OJpEBECHEBAET.

[Ipy mny4koBOM CTpO€HUM CTEOIsI Yy JABYAOJBHBIX PACTEHUN MY4YKU
pacrojoXKeHbl B OJUH PSJl MO OKPY>KHOCTH, MapajieIbHO MOBEPXHOCTU CTEOJIs
(crebens motuka — Ranunculus repens).

BropuuHOoe yToOJNIIEHNE MNPOUCXOOUT TAKXKE B PE3yJbTaTe JEATEIbHOCTH
demnorena (mpoOKOBOTO KaMOus).
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[Ipu nroOOM THIIE BTOPUYHBIX HW3MEHEHUH B IEHTPATHHOM IFJIMHJPE
NepBUYHAs KCWJIEMa OTTECHSIETCS K LEHTPY M OCTaTKW €€ pPAaclojaratoTcss Ha
rpanuiie ¢ cepaueBuHod. HampotuB, mnepBuuyHas (rosma OTTECHSETCS
HapacTaronieil BTOpU4HOU (1odMoi K nepudepru U B JaJIbHEUIIEM CTaHOBUTCS
MaJIO3aMETHOM.

B crpykType cTebisis OJHOJETHErO TPaBSHUCTOTO JIBYJOJIBHOTO PAaCTCHHS
BBIICJIIIOT BUJOU3MEHEHHBI UEHTPAIbHBIA UWIUHAP, BKIIOYAIONIUNA TKaHH,
BO3HHKIIINE W3 TIEPHUITUKIIA, OCTATKH MEPBUYHON M BTOPUUYHYIO (PIodMYy, KaMOWi,
BTOPUYHYIO M OCTaTKH TMEPBUYHOM KCHJIEMBl W CEpAICBUHY. BHUIOM3MEHEHHBIN
LEHTPAJIbHBIN HUJIMHIP OKPYKEH MEPBUYHON KOPOU.

Y IpeBeCHBIX W KyCTAPHUKOBBIX JBYIOJIBHBIX, a TaKXKE Y XBOWHBIX
BTOPUYHBIE YTOJIICHUS MOTYT IPOJIOJDKAThCS MHOTHE Tonbl. B mrore B crtelie
BBIJICJISIIOT TPU OCHOBHBIC YaCTH: KOPY, IPEBECUHY U CEepANCBUHY. | paHUIIa KOPHI
U JIPEBECHHBI ITPOXOJIUT O KaMOUIO.

Kopa MHorosneTHero credisisi ApeBEeCHOr0 PacTEeHUs BKIIOYAET IMEPUACPMY,
OCTaTKU TIEPBUYHOM KOPBI, TPYMIbl MEXaHUYECKHX DJIEMEHTOB Pa3IUYHOIO
IIPOUCXOXK/ICHHUS, PACIOJAraloIuXCcs Ha TPaHUIE OCTATKOB MEPBUYHOM KOPBI U
¢roo5MbI, W BCclo Maccy ¢GiaodMbl (BTOpUYHYIO (GJodMy — Jy0 W OCTaTKU
NEepBUYHOM). Y psijfia JPEBECHBIX PACTEHHM C BO3pPacTOM Ha CMEHY Nepuuepme
dopmupyetrcss kopka (petuaom). Jly0 nuddepennnpoBan Ha MATKuUM Jyo0,
COCTOANIMN W3 TMPOBOMIINIMX ¢ TAPECHXUMHBIX dJeMeHTOB. (COBOKYITHOCTH
MEXaHUYCCKUX D3JIEMEHTOB BTOPHYHON ()IOAMBI TMOMy4YHIa Ha3BaHWE TBEPIAOTO
nyba.

Bropuunyto kcuiaemMy C HECKOJIBKHMH KOJIBIIAMH TIPHPOCTa HA3BIBAIOT
npeBecuHoi. OHa pacmosiokKeHa BHYTPh OT KaMOWs U 3aHUMAaeT OOJIBIIYI0 YacTh
ctebnsi. Ciiolt IpeBEeCHHBI, OTJOKEHHBIM KamMOueM 3a OJMH BEreTallMOHHBIN
NEPHUOJ, HA3bIBACTCS TOAUYHBIM KOJIbIIOM. Kak mpaBmiio, B TOAMYHOM KOJIbIIE
BBIJIETISIIOT BECEHHIOIO U JIETHE-OCEHHIOIO JPEBECUHY.

CepaneBrnHa mpeacTaBieHa MMAapEeHXUMHBIMH KIETKaMH. B  pamuaibHOM
HaIpaBJICHUH cTe0eh MPOHU3aH JTy00ApEeBECHHHBIMU (CEPALICBUHHBIMU) JTy4aMH,
NEPBUYHBIMU M BTOPUYHBIMH, OCYIIECTBIISIONIMMU CBSI3b MEXIY BCEMH 30HAMU
cTebna. B crebne TOJOCEMEHHBIX pACTEHUH HWMEIOTCS CMOJISIHBIC KaHaJIbl.
[IpoBonsIas cucreMa B JpPEeBECHHE y HUX IPECTaBIIEHA TOJIBKO TPaXEHIaMH C
OOJBIITMM  YUCJIOM OKaWMJIEHHBIX mOp. CHUTOBUAHBIE DJEMEHTH  (DIOIMBI
MIPEACTABICHBl CUTOBUIHBIMUA KIIETKAMH, HE COTMPOBOXIAIONTUMHUCS KICTKAMH-
cnyTHUIaMu. JIuOGpudpopm OTCYTCTBYET.
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JlaGopaTopnas padora 12
Tema: AHaToMUYeCKOe CTpOeHHe CTeDJIs.

Heak paboTsr: U3YYUTh OCOOCHHOCTH CTPOCHHS CTeOJied y pas3IMyHBIX

pacTeHuu

3anaun: MO3HAKOMUTBCSL C OOIIMM IUTAHOM CTPOCHHs CTeOuei

OJTHOZIOJIBHOTO M JBYJOJIBHOTO pAcTEHHMM, a TakKke C
TUIIAMA BTOPUYHBIX HW3MEHEHUI NPOBOISLIEH CHUCTEMBI
IBYNOJBHBIX  pacTeHUd  (IIy4KOBBIM,  IEPEXOIHBIM,
HEITY4YKOBBIM)

OﬁopyszaHHe. MHUKPOCKOIIBI, ITIOCTOAHHBIC MHUKPOIIPCIIapaThI HOHGpG“IHblf/'I

cpe3 crebnsi cocHbl (Pinus sylvestris), momnepednsiii cpe3
BeTku nunsl (Tilia cordata), monepeunsiil cpe3 cTeds pKu
(Secale cereale), momepeunsiii cpe3 crtebns upuca (Iris
germanica), mornepeuHbii cpe3 credus motuka (Ranunculus
repens)

O0BeKTHhI
HCCJICeI0OBAHUA:

cteOmu xykypy3bl (Zea mays), munel (Tilia cordata Mill.),
nojxconneynrka (Helianthus annuus L.), kupka3ona
(Aristolochia sp.), mumer (Tilia cordata), pxu (Secale
cereale), upuca (lris germanica), mroruka (Ranunculus
repens)

Xoa padoTbl
3ananue 1. U3yuenue anamomuueckoeo cmpoenus cmebiiel.
1. Usyuute crTpoeHHe CTeONSI KYKypy3bl (IIEPBHYHOE CTPOCHUE).
3apucyiTecxeMaTU4YHO U CHAeNIaiiTe 0003HAUCHMUS.
2. M3yunte crpoeHue crebis KHUpKazoHa (IMYYKOBOE  CTPOCHHE).
3apucyiiTe OJMH CEKTOP U clenaite o0o3HaveHus (puc. 51).
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Pucynok 51— Cxema crpoenus creds kupkasona (Aristolochia sp.):
1 - snuaepmuc 2 - KOJIJIEHXMMa NEPBUYHOM KOPBI 3 - HapeHXuMa epBUYHON KOpHI 4 -
9H0/EpPMa S - CKIIepeHXuMa 6 - mapeHxuMma MnepuuuKia / - mepBudHas ¢gosma
8 - BropuuHas ¢iosma 9 - myukoBsiii kamOwmii 10- BropuyHas kcuinema 11 - mepBudHasKCcHIeMa
12 - mexnyukoBbiii kamOuii 13 - cepaueBuHa (mo bapbikuHo#)

3ananue 2. M3yuenue anamomuuecko2co cmpoeHus cmeo.is NoOCOIHeYHUKA.
1. U3yuute crpoeHue cTedisi NOICOTHEYHHKA (IEPEXOTHOE CTPOEHUE).
2. 3apucyiTe OJIMH CEKTOP M clenaiTe o0o3HaueHus (puc. 52).

3ananue 3. Uzyuenue nepsuuHot cmpykmypul cmeoJis.

1. O3HaKOMbBTECH C MEPBUYHON CTPYKTYPOU CTEOJI C XOPOIIO BBIPAKEHHON
NEPBUYHON KOPOM Ha MOCTOSHHOM MHUKpOTNpENapare MOomepeyHoro cpe3a credis
upwuca (Iris germanica) (puc. 53).

Pucynok 52— Cxema crpoenus credms noaconneunuka (Helianthus annuus):

1 - smugepma 2 - koseHxuma 3 - sH0AepMa 4 - nepuiukia S - gpraosma (mepBuyHas u
BTOpHUYHAs) 6 - KaMOU ITy4YKOBBIM U MEKITYYKOBBIN / - BTOpUYHAsS KCHJIeMa

8 - cmonsHbIe X061 9 - mepBuyHast kopa 10 - nerTpanbHbIi mrHIP 11 — BOTOCOK.
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(A) u ero cxema (b): 1 - smmnepma 2 - XxsmopeHXuMa
3 - sugonepMa (2—3 - mepBUYHAs Kopa) 4 - CKIEPEHXHUMA MEePUIIMKIIa 5-OCHOBHAasMapeHxuma 6 -
3aKPBITHIA KOJITATePATIbHBIN IMydoK (4-6 - IeHTpaIbHBIN HUIHHAD).

3ananue 4. U3yuenue nep8uyHot cmpykmypvl cmeo.isi pi#cu.
1. TTo3HakOMBTECh C MIEPBUYHON CTPYKTYypou ctedus pxku (Secale cereale) ¢
IJIOXO BBIPAKEHHOW TEPBUYHOW KOPOHM, OECHOpSAIOYHBIM  PACIOIO0KEHUEM

MPOBOJIAIIMX MYYKOB U OOJIBILION MOJIOCTBIO B LIEHTPE CTe0IIA (CTEOENb COJTOMHUHA -
puc. 54).
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Pucynok 54— Ionepeunsiit cpes credis pxu (Secale cereale ) ¢ mIoxXoBeIpaKEHHOMN MEPBUYHON
kopoii (A) u ero cxema (b):1 - snuaepma 2 - ckinepeHxuma 3 - XJopeHxuMa 4 - 3aKpbIThII
KOJIJTATePATLHBIAITYIOK 5-OCHOBHASI TAPEHXUMA 6 - TTOJIOCTb.
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3ananue 5. U3yuenue nonepeunoco cpeza cmebis 1unol.

1. PaccMOTpUTE MOCTOSIHHBIA MHKpOITpenapaT MOMEePeYHoro cpes3a cTebiis
nunel (Tilia cordata), ¢ Hemy4YKOBBIM THITOM 3aJI0KeHHsI KaMOus (puc. 55).

3ananue 6. M3yuenue nonepeunozo cpeza cmebiisi KUPKA30HA.

1. PaccMoTpuTe MOCTOSIHHBIN MUKpOIpenapar IMONepeyHoOro cpe3a CTelus
kupkasona (Aristolochia clematitiS) ¢ my4koBBIM THIIOM CTPOCHHUS CTEOJS C
3aJI0)KCHHEM MEXKITydKOBOTO KaMOus (puc. 56).
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Pucynok 55— HemyukoBsrii Trn ctpoenus ctebus umsl (Tilia cordata) B monepeunom paspese
(1) u cxema ctpoenust ctebist Ha pasHbix ypoBHsX (11):
A - cpe3 Ha ypOBHE MOSIBJICHUS IPpoKamMOust b - Ha ypoBHE MOSBIICHUST KaMOWST;
B - Ha ypoBHE C(POPMHUPOBAHHOM CTPYKTYPBHI.

1 - mpokamOwmii 2 - OCTaTKH MUAEPMEBI 3 - TPoOKa 4 - KOJITIEHXUMA S - TapeHXUMa KOPHI 6 -
sHI0/IepMa (4-6 - mepBUYHAst KOpa) 7 - MepULUKIMYecKas 30Ha 8 - mepBuyHasi(odMa

9 - tBepapIii 1y0 10 - msrkuit my0 (BTopuuHas ¢iiosma) 11 — cepAreBUHHBIN JTyq
(7-11 - BropuuHas xopa) 12 - kam6wuii 13 - ocennsisi peBecuna 14 - Becenussiapenecuna (13-14
- TOAMYHOE KOJIBIO APEBECHHBI) 15 - BTopruHas apeBecuna 16 - nepsuuHas apesecuna (15-16 -
apesecuna) 17 - mepumenyusipHas 30Ha 18 -ocHoBHas mapenxuma (17-18 — cepauesuna 7-18 -
HEHTPAITBHBINA IVITAH/IP).
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Pucynok 56— I1yukoBbIil THIT C MEKITYYKOBBIM KamMOueM B ctebuie kupkasona (Aristolochia
clematitis ) B momepeurom cpese ( | ) u cxema ctpoeHus cTeOIIsI
Ha pasHbix ypoBHsx (I1):

A - cpe3 Ha ypoBHE MOSIBJICHUs IpokaMmOust b - Ha ypoBHenosiBiIeHUs: kamOus B - Ha ypoBHE
c(OpMHUPOBAHHOM CTPYKTYpHI.1 - mpokamOuii 2 - snuaepma 3 - KoJuleHXUMa 4 - mapeHx1uMa
KOpHI 5 - 3HI0AepMa (3-5 - mepBuUHas Kopa) 6 - CKiIepeHXuMa NepuIukiia 7 - groama, 8 -
KcuieMa 9 — my4koBbIf kKaMOuit (7—9 - OTKPBITHIN KomaTepaibHbli My4oK) 10 - MeKIyuKOBBIH
kaMOwmiill - cepaueBuHHBIN Ty4d 12 - maperxuma cepaeBuHbl (6—12 — meHTpanbHBIN TUIHHID).

3ananue 7. M3zyuenue cmpoenus cmebisi ¢ Ny4KO8bIM MUNOM 0€3 3aN0MHCEeHUS
MEHCNYYUKOBO20 KAMOUSI.

1. U3yuute cTpoeHue crTebsii C TYYKOBBIM THIIOM 0€3 3aJI0KEeHHS

MEKITyYKOBOTO KaMOHsi Ha ITOCTOSHHOM MHKpOIpEnapare IOIEPeYHoro cpesa
crebus mroTrka mossy4dero (Ranunculus repens) (puc. 57).
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Pucynox 57— ITy4koBblif TuI 0€3 3a10)KEHUST MEKITYIKOBOTO KaMOus B CTe0JIe JTFOTHKA
noi3ydero (Ranunculus repens) B monepeunom cpese (I) u cxema cTpoeHust cTeOIist Ha pa3HbIX
yposusix (I1): A - cpe3 Ha ypoBHe nosiBiicHHs ITpokaMOus b - Ha ypoBHe mosiBiieHus kamous; B -
Ha ypoBHE C(OPMHUPOBAHHOM CTPYKTYpHI. 1 - mpokamOuii 2 - snujaepma 3 - napeHXuMa Kopbl
(xIopeHxuMa 1 a’dpeHxuma) 4 - CKiIepeHxuma 5 - grosma 6 - myukoBbIid KaMOuii 7 - KCuiiema
(5-7 - xoaTepaIbHBIAIYYOK) 8 - mapeHxuMa CepALCBHUHBI 9 - MTOJIOCTh

Bamanue 8. MUzyuenue cmpykmypol cmebOisi 2010CEMEHHbIX pPAacmeHull.l.
O3HaKOMBTECh CO CTPYKTYpO#l CTEOJsI TOJOCEMCHHBIX pACTEHHH Ha MpPUMEPE COCHBI
obbikHOBeHHOH  (Pinus — sylvestris) ¢ wucmonb3oBaHWEM IOCTOSHHOIO — MHKpOIpernapaTa
nonepevHoro cpesa (puc. 58).

Pucynok 58— Ctebenn cocusl (Pinus sylvestris) B monepeunom paspese:
A - gacTh monepeuHoro cpes3a b - prmosma u kaMOuii, ¢ MprUIeraroIUMU TPaxeuIaMH KCHIIEMBI.
1 - mpoOka 2 - mapeHxumMa MePBUIHOMN KOPHI 3 - (hirodMa 4 -kaMOuit
5 — kcuiema 6 - BeCEHHUE TPaxXeu bl 7 - OCCHHHUE TPAXEUIbl 8 - CMOJISTHON X0
9 - cepnuesuna 10 - cepaneBuHHbIH JIya 11 - myOsiHas maperxuma 12 - cuToBHIHAS TpyOKa.
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Bonpocs! A5t caMOKOHTPOJIS

1. KakoBbI 0COOEHHOCTH CTPYKTYPBI (PJIOAMBI U KCUJIEMBI Y XBOWHBIX ?

2.[lo xakuM THCTOJOTHYECKHM D3JEMEHTaM MOXHO OTJIUYHUTH CTeOelNb
rOJIOCEMEHHOT'O PaCTEHUs OT CTEOJISI APEBECHOTO MOKPHITOCEMEHHOTO?

3. KakoBbl 0COOEHHOCTM CTpOEHUs CTeONs OAHOAOJIBHBIX pPACTEHUM?
[ToueMy ctebenb OONMBIIMHCTBA OAHOAOIBHBIX HE YTOJIIAETCS?

4. C yem cBsI3aHO BTOpUYHOE yTouuieHue crednein? KakoBbl ocoOeHHOCTH
CTpOEHMUsI cTE€0IIEN ¢ BTOPUYHBIM YTOJIIIEHUEM?

5. Kakue wu3BECTHBI OCHOBHBIE THIIBI 3aJ0XKEHUS KaMOMs B CTEONAX
COCYIUCTBIX PACTCHHI?

6. KakoBbl pa3inuuusi B MPOUCXOKICHUH MIEPBUYHON U BTOPUUHOM KOpbI? M3
KAKUX TUCTOJIOTMYECKUX 3JIEMEHTOB OHH COCTOSIT?

7.Yto oOycnaBiMBaeT BO3HUKHOBEHHE ITyYKOBOIO, MEPEXOAHOTO U
HEMYYKOBOTO (CIUIOLIHOIO) TUIIOB CTPOEHUS CTEOJIS IBYI0IbHBIX PACTCHUI?

8. C uem cBsi3aHO 00pa30BaHKE TOJUYHBIX KOJIEIl B JpeBecuHe?

9. Kakyro poiib BBIMIOTHSIOT CEpIIeBUHHBIC JIyqH B cTeOIe?

10. 3 kakuX THCTOJIOTMYECKUX SJIEMEHTOB COCTOSIT CEPJLIEBUHHBIC JTy4H?
Kak oTiImuuTh NEpBUYHBIN CEPALICBUHHBIN JIyd OT BTOPUYHOTO?

MUKPOCKOIIMYECKOE CTPOEHUE JINCTA

Jluct — OokoBoi opraH moOera, MPHUCIIOCOOJICHHBIM U ACCUMUJISAIINH,
ucrapeHusi u razooOMeHa. I[loaToMy B ero CTpykType mpeodiagaroT
AHAaTOMHUYECKHUE PJIEMEHTBI NAPEHXUMHOTO THMA. | JTaBHOWM TKAHBIO JINCTA SIBJISIETCS
Me30(puiII, B KOTOPOM COCPEIOTOYEHBI BCE XJIOPOIUIACTHI U TPOUCXOJHUT
(poTocuHTE3.

OnuaepmMa MOKPHIBAET JIUCT CIUIONIHBIM CIIOEM, PETYIHPYET Ta3000MeH U
TpaHcnupanuio. CrucremMa pa3BETBICHHBIX MPOBOMSIIMX MYyYKOB CHAOXKAET JIUCT
BOJIOM, MOJIEPKUBAET B KJIETKaX Me30¢usia CTENEeHb OBOJHEHUS, HEOOXOIUMYIO
JUIT HOPMAJIbHOTO Xo0Ja (POTOCHHTE3a M OCYIIECTBISET OTTOK IIJIACTUYECKHUX
BEILIECTB.

ApMaTypHyIO0 (PYHKIIMIO B JIUCTE BBIMOJHIET KOJUIEHXMMA U CKJIEPEHXHUMA.
OHU COBMECTHO C KMBBIMHM TYpPreCUEHTHBIMHU KJI€TKaMu Me30(huiiIa U SMUEePMbI
00pa3yroT MPOYHbIC MEXAaHUUECKHUE KOHCTPYKITUHU.

Me3odunn 3aHUMaeT BCe MPOCTPAHCTBO MO/ HWIKHEH SMHACPMOMN JIHCTa,
WCKIIIOYasi TPOBOMSIINE IMYy4YKH W apMmaTypHble TKaHu. Kietku wme3oduiia
JIOBOJILHO OJTHOPOJHBI MO (OpME U CTPOCHUIO (OKPYTIIbIE, CIETKA BBITSHYTHIC, C
orpocTKkamu). MHOTIA CTEHKM KIETOK OOpa3yloT CKIIAJKH, BIAIOIIHUECS BHYTPh
(cxkmaguathIii Me30(UILT), YTO YBETUIMBACT MTOBEPXHOCTH U MO3BOJISIET PA3MECTUTD
OOJBIIIOE YHCJIO XJIOPOTUIACTOB B TIOCTEHHOM CJIO€ MHTOIDIa3Mbl. [IpoTtoract
COCTOUT W3 TIOCTEHHOI'O CJIOSI IUTOIJIa3Mbl C SJAPOM W MHOTOYHUCIEHHBIMU
xJjoporuiactaMu. B IleHTpe KJIETKM HaxoIuTcs OoJiblliasi Bakyosjb. Mesodui,
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gamie Bcero, AuddepeHIMpoBaH Ha JBE TKAHW - MAJMCATHYIO (CTOI0YATyI0) U
rybuaryo. B mnanucagHoM Me3o(uiuie KIETKH BBITSHYTHI MEPIEHIUKYISIPHO
MOBEPXHOCTH JIUCTA, PACIOJOXKEHbBl B OJUH WM HECKOJIbKO clioeB. KieTku
ry6yaToro mMe3o¢uiia COeIMHEHbI 00JIee PHIXJIO, U MEKKJIETHbIE TIPOCTPAHCTBA B
ATOM TKaHU MOTYT OBbITh OYE€Hb OOJBIIMMH MO CPaBHEHUIO C OOBEMOM CaMHUX
KJIETOK. BBIIENIAIOT HECKOJIBKO TUIIOB ME30(HILIA:

*  Jlopcosenmpanvuoiy. Ilanmucagnas napeHxuMa OJHO- WM MHOTOPSIHAS
U PACIIOJIOKEHA HAa BEPXHEW CTOPOHE JIMCTa, a Ty04arTasi - Ha HUKHEN CTOPOHE.

*  Uzocybuameii. Becb Me30UIT TUCTa COCTOUT U3 TyOUATHIX KIETOK.

» Mzonamepanvuo-nanucaouvi. Me30QWIT COCTOUT U3 OJHOTO WJIU
HECKOJIBKUX PATOB MAIUCATHBIX KJIETOK, PACHOJIOKEHHBIX C 00€UX CTOPOH
ry04aToil mapeHX1MBbI.

*  Uszonanucaowwiti. Mezopwmt  oOpa3oBaH  TOJBKO  MaJUCATHBIMUA
KJICTKaMH.

* [Jenmpuueckuii. Me3opumi ¢ paavajibHOM CUMMETpUEH NaIucagHON
[TAPEHXVMBI ¥ C HEHTPAJIbHON MTO3UINEN TIIABHOM KUJIKU.

[IpoBogsinue mMNydyKd B JIUCThSIX OOpPa3ylOT HEMPEPHIBHYIO CHUCTEMY,
CBS3aHHYIO C MIPOBOIAIIEH cUCTEMOM cTeOIs. B THCThsIX 0OBIYHO MYyYKH 3aKpPBHIThIC
(6e3 kamOusi), KoJIaTepalibHbIE, pPA3BETBICHHBIE B OJHOM  IJIOCKOCTH.
XapakTepHbIM MPU3HAKOM JIMCTA SIBJISIETCS TO, YTO KCHJIEMa B HEM IOBEPHYTa K
Mop(oIoruuecKu BepXHEl cTOpoHe, a ¢iioama - k Mopdosornuecku HuxHEH. [Ipu
TaKOW OpHEHTAllMd MPOBOJAIINE TKAHU JIMCTA €CTECTBEHHO CMBIKAIOTCS C
MIPOBOIANIIAMHU TKAHIMU CTEOJIA.

Menkue npoBOJfAIIMEe TMYy4YKH HMEIOT yhpolleHHoe cTpoenue. Kcunema
OOBIYHOBKJIIOUAET OJIMH-]/IBA TPaxealbHBIX dJIEMEHTa, a (hJi0dMa OJHY CUTOBUIHYIO
TpyOKYy C COMPOBOKIArOIIEH KiIeTKOM. [IpoBoasiIe 271€MEHTHI JIUCTa OTPaHUYCHBI
OT KIETOK Me30(uuia TUJIOTHO COMKHYTHIMH OOKJIQJIOYHBIMU  KJIETKAMHU.
[IpoBoasIe MTyYKHU C OKPY>KAIOITUMHU UX TKAHSIMHU Ha3bIBAIOT KUITKAMH.

ApMaTypHBIMU TKaHSIMU JIUCTAa SBJSIOTCS CKIEPEHXMMHBIE BOJIOKHA,
OTJIETIbHBIE CKJIEPEUIbI U TSXKU KOJUICHXUMBI.

BoJsiokHa 4ailie BCEro COMpPOBOXKIAIOT KPYIHBIE MPOBOJAIINE Mydyku. OHU
OKPY>KarOT MPOBOJSIINE TKAHU CO BCEX CTOPOH UJIM TOJBKO CBEPXY U CHHU3Y.

KonnenxuMa bacTto MOpPUCYTCTBYET B KPYIHBIX JKWIKaX WIM MO Kparo
JIUCTA,PEIOXPaHssl €ro OT pa3phIBa.

JlabGopaTophnasi padora 13
Tema: AHaTOMHYECKOE CTPOEHHE JIUCTA.

Hens padorer: W3YYUTh OTIMYHUTENLHBIE OCOOEHHOCTH BHYTPEHHETO

CTPOCHHU JIMCTHCB PA3JIMYHBIX paCTeHI/Iﬁ
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3anauu: NO3HAKOMUTBCSI € OCHOBHBIMM  3aKOHOMEPHOCTSIMU

CTPOEHUS JIUCTHEB JBYAOJBHBIX, OJHOJOJIbHBIX H
XBOMHBIX pacTeHUl W  HEKOTOPHIMU  MpPHU3HAKAMU
KcepoMop(dr3Ma Ha TpUMEPE CTPOCHHSI XBOU COCHBI

OﬁOpyHOBaHHe: MUKPOCKOIIBI, CTCKJIA, IIpCIIapOBaAJIbLHBIC UIJIbI,
IIOCTOSIHHBIE ~ MHUKpOIIpenapartbel:  «Jluer  kamenuu
(Camelia japonica)», «IlomepeuyHslli cpe3 XBOH COCHBI
oObsIkHOBeHHOH (Pinus sylvestris)»

Obbexrni et puxyca (Ficus elastica), kyxypy3sl (Zea mays)

HCCJICA0OBAaHUA

PeakTuBbBI:

CGpHOKHCJ’IBIfI AdHHWJINH

Xoa paéoTbl

3ananue 1. Usyuenue anamomuyeckoco cmpoenus aucma Kameauu.

1. IIpy ManoM YBEIMYEHUHM MHUKPOCKONA PACCMOTPHUTE CpEe3 JIMCTOBOM
MUTACTUHKHUIIMCTA KaMEJIHH.

2. [lepeiinuTe K AETaTbHOMY M3YYCHUIO TKaHEH MPHU OOIBIIOM YBEITUUCHHH.
CpaBHUTE CTPOEHNE BEPXHEH U HUKHEH SMUIAEPMBI.

3. OTMEThTE OCHOBHBIE OTJIMYUTENbHBIE MPU3HAKHU: OO0Jiee YTOJIICHHYIO
HapyXHYI0 CTEHKYy, 00jee MOILIHBIA KyTHKYJISPHBIA MOKPOB MU MOYTH IOJHOE
OTCYTCTBHE YCTBHI] Ha BEpXHEHN dMUIEPME.

4. Nzyunute mezodun. 3apucyiTe JUCT KaMeIuu U 0003HAYbTE dIUIIEPMY
(BEpXHIOIO W HWXKHIOW), YCTBHHUIE, CTOJIOUYAThIi © Try0uyaThliii Me30(huI,
MPOBOJISAIIMN TYYOK C KCHIEMOW U (1)J103M017I (59).
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Pucynok 59-Crpoenue nucra kamenuu smonckoit (Camelia japonica) ¢ topcoBeHTpaIbHBIM
TunoM me3oduiuia: 1 - BepxHss sanuaepma 2 - cronduaTas napeHxuma 3 - ryouatas napeHxuMa
4 - xieTka ¢ Ipy30ii 5 — cxiepensa 6 - MPOBOISIINN TTYYOK 7 - HIKHSIS SITUIepMa
8 - ycTbHuIIE.
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3ananue 2. U3yueHue anamomuyecko2o cmpoeHusi IUCma ¢ U301amepaibHO-
NAMUCAOHbLIM — MUNOM — Me3o¢uina ¢ UCNOIb308AHUEM 8DEMEHHO20
MuKponpenapama nonepeurozo cpesa aucma ¢guxyca (Ficus elastica).

1. PaccMOTpuTE IOCTOSTHHBIN MpENapat U 3apUCyWTe CXeMy CTPOCHHSI JINCTA
¢ukyca (puc. 60).
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Pucynox 60— Ctpoenue sncta dukyca (Ficus elastica) ¢ usonarepanbHO-naanuca HbIM THIIOM
Me3o¢uia;
1 - BepxHss anmaepMa 2 - TUIIoIepMa 3 - MUCTONHT 4 - cToJ0YaTas mapeHXUMa
5 - ryOuaras napenxuma 6 - kcunema 7 - prmosma 8 — ckiepenxuma (68 - KomarepaabHbII
ny4ok) 9 - HwkHss snuaepMa 10 - yCcThbUUHBIN anmnapar.

3ananue 3. M3yuenue anamomuieckoco cCmpoeHus 1ucma KyKypy3ol.

1. Ha BpeMeHHOM MHKpOIIpenapare MomepedyHoro cpesa JUcTa KyKypy3bl
(Zea mays) paccMOTpuTEe H30JIaTePAIbHBIN THIT Me30(HIIa, MPOBOIAIINE TKAHH

Pucynok 61-Ctpoenue nucta KyKypy3sl (Zea mays) ¢ uzonarepaibHbIM TUIOMMe30¢mnia: 1 -
BEPXHSIS SMUAEPMA 2-MOTOPHBIE KIETKH 3 - ME30(HILT
4 - mpoBOAAIIUH MYYOK 5 - 00KIIaA0YHBIE KJIETKHU 6 - HIDKHSS dIHIepMa.
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3ananue 4. Uzyuenue anamomuieckou CmpyKmypobl X60U 2010CEMEHHbIX.

1. Ha mocTossHHOM MUKpOIpenapare IMOMepPeyHOro cpe3a XBOU COCHBI
oObikHOBeHHOM (PInus Sylvestris) m3yuuTe cTpoeHHE JHCTAa C LEHTPHYCCKUM
tunoM Mezoguiia (puc. 62).

2. CHavana pacCMOTPHUTE Cpe3 NMPU MaJOM YBEIMYCHHHM W 3apHCYHTE €ro
KOHTYphl. HaHecuTe Ha cXeMy TpaHUIBI OTICIBHBIX TKaHEH M IMEpPeHauTe K
M3yUYCHHIO TIperapaTa mpu OOJbIIOM yBeJIMYeHUHU. [10 Mepe paccMOTpEHHS TKaHEH
CXEMY JETAU3UPYUTE.

< 2T
B} 7
Pucynok 62— Ctpoenue nucTa (XBou) cOCHbI 00bIKHOBEHHOI# (Pinus sylvestris)c menTpudeckium
TUIIOM Me3oduiuia: A - 1eTaabHbIN pUCYHOK b - cXeMaTu4HbIiH.
1 - snunepma 2 - yeTbuuHBIN anmapar 3 - runojaepma 4 - ckiiaguaras napeHxuma, 5 -CMOJISTHON
X0J 6 - sHIonepma 7 - keunema 8 — prmooma 7-8 - mpoBosmImii mydok 9 - cknepenxuma 10 -
napeHxuMa.

Bonpocsl 1151 CaMOKOHTPOJIs

1. HazoBure tunsl Me3oduiia.

2. 'me pacmonararoTcsi yCThbHUIIA Y JOPCOBEHTPAIBHOTO M M30MAIHUCATHOTO
Me30(uIia JTUCThEB?

3. B yem oTnnume Mexay cronduaroit u ryouaToit mapenxumMon nucrta? Yem
00YCIIOBJIEHO UX PACMOJIOKEHUE?

4. KakoBO CTpoeHHEe TPOBOAIINX MyYKOB JincTta? B ueM orimmume
KPYIHBIXITYYKOB OT MEJIKHX?

5. [Touemy kcuitemMa B MPOBOSIIEM ITyYKe oOpalieHa K BEpXHEH CTOpPOHE
aucra?

6. KakoBa ¢hyHKITUS KJIETOK-OOKJIaI0K?

7. B ueM 0COOEHHOCTH CTpOeHUs Me30(]LIa XBou?

8. Kakue  mnpuw3Hakm B MHUKPOCKOIIMYECKOW  CTPYKType  JIUCTa
CBUJIETEIBCTBYIOT OKCEPOMOP(HOCTH pacTeHHUS?
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KOHTPOJIBHBIE TECTbBI

BHuMaTenbHO IPOYTUTE KaXKIIbIH BOMPOC TECTa U BHIOEPUTE NMPABUIIbHBIN

OTBET.
BapuanTt 1

1. TkaHb -3T0
a) TPYIIa KJIETOK CXOIHBIX IO CTPOCHUIO
0) rpymma KJIeTOK CXOJHBIX IO CTPOSHUIO U (PYHKIIHSIM
B) TpyIIia KJIETOK HAXOSIIHUXCSI BHYTPH CTEOJIS
2. Koxxuna qucra - 370!
a) MeXaHU4ecKasi TKaHb
0) MOKpOBHAS TKAHD
B) OCHOBHAsI TKaHb
3. KineTrkn o0pa3oBaTe/ibHBIX TKAHEH — ITO:
) HeOOJIBIIINE C TOHKOW 000JI0YKO#
0) UMEIOT MEJIKOE AP0
B) HECTIOCOOHBI JCIUTHCS
4. TIpo4YHOCTH PACTEHHIO MPUIAIOT:
a) MMOKPOBHBIC TKAHU
0) OCHOBHBIE TKaHU
B) MEXaHUUYECKUE TKaAaHU
5. XJ1oponJiacTbl HAXOASITCS B KJIETKaX:
a) 00pa3oBaTEIbHBIX TKAHEH
0) OCHOBHBIX TKaHEH
B) MPOBOASIINX TKAHEH
6. JIyOsiHbIe BOJIOKHA KOPbI — J3TO:
a) MeXaHMYECKUE TKaHU
0) oOpa3oBaTelIbHbIC TKAHU
B) IIPOBOJISIIIINE TKaHU
7. Hayka o TKaHsnX:
a) UTOJIOTHS
0) TUCTOJIOTHS
B) OOTaHMKa
8. KamOuii — 310!
a) MOKPOBHAs TKaHb
0) oOpa3oBarteibHasi TKAHb
B) MEXaHUYECKasi TKaHb
9. ®OTOCHHTE3UPYIOIASI TKAHBb PACIOJIOKEHA B:
a) KOpHE
0) Kope
B) JIUCTHAX
10. B cemenax ¢acoiu MHOIO:
a) MEXaHMYECKHMX TKaHEH
0) 3amacaronux TKaHEH
B) MPOBOASIINX TKAHEH
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Bapuant 2
1. K pacTuTEeJIbHBIM TKAHAM OTHOCSATCSI:
a) MMOKPOBHBIC U IPOBO/IAIIIHE
0) MBIIIIEYHBIE 1 MEXaHUYCCKHE
B) SIHUTEIINATIBLHBIC M TPOBOISIINC
2. IlokpoBHbBIE TKAHH BHINMOJIHAIOT:
a) 3aIIUTHYIO (PYHKIIHIO
0) MpUAAIOT MPOYHOCTH PACTECHUIO
B) CJIy’KaT JIJIsl TIEPEIBYKCHUSI BEIIECTB
3. CuHTe3 M 3amacaHue Pa3HbIX BeleCTB — 3T0 GYHKIMS TKAHEH:
a) 00pa3oBaTEIbHBIX
0) OCHOBHBIX
B) MEXaHUYECKUX
4. Kcnijiema OTHOCUTCS K:
a) MEXaHUYECKUM TKaHIM
0) MOKPOBHBIM TKaHSIM
B) MPOBOSIINM TKAHSIM
5. K npoBojsinieii TkaHu J1y0a OTHOCHUTCSI:
a) Kcuaema
0) KOHyC HapacTaHUs
B) (hstonrma

6. [lokpoBHasi TKAHb 00PA30BAHHA KJIETKAMM:

a) KUBBIMU

0) MEPTBBIMU

B) )KUBBIMH WJTH MEPTBBIMH KJICTKAMU

7. Ha noBepxHOCTH KOpPHeii cTedJieil U JIMCTheB HAXOATCS:
a) TOKPOBHBIC TKAHU

0) 3amacaronuecs TKaHu

B) CTOJIOYATasi TKaHb

8. Cron0uaras u ry0yaTasi TKAaHU — 3TO:

a) 3amacarormas

0) ocHOBHas

B) MpoOKa

9. CuroBuaHbIE TPYOKH JIy0a KOPBI — 3TO:

@) MPOBO/IAIIAs TKaHb

0) MOKpOBHAs TKaHb

B) oOpa3oBaTebHas TKaHb

10. PacTBOpéHHBIE B BO/le MUTATEIbHbIE BelleCTBA MepPeIBUTAKOTCSA 110:
a) OCHOBHBIM

0) IPOBOAATIIIM

B) MEXaHUYECKUM
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Bapuant 3
1. PocT ApeBecHOr0 cTe0JIs1 B IJIMHY MPOUCXOIUT 32 CUeT JIeJIeHUsl U pocTa:
a) KJIETOK KaMOus;
0) CUTOBUIHBIX TPYOOK;
B) KJIETOK BEPXYIIKH CTECOJIA;
2. IlepBUYHBIMH 1O MPOUCXOKIEHHIO SIBJISIETCS
a) deorex;
0) mpokamOui;
B) KaMOWI;
3. B cocTaB Kcui1eMbl €T€0JIs JTUMbI BXOAAT:
a) COCyJbl U TPaXEHUsbl;
0) IOpeBecHBbIC BOJOKHA;
B) IPEBECHASI TAPEHXHNMA;
4. OyHKUMIO 3aIIIUTHI ¥ ONOPbI Y PACTeHUI BHITNOJHAIOT TKAHM:
a) MEPUCTEMBI;
0) IPOBOISAIIIHE;
B) MEXaHUYECKHE.
5. CepanieBHHA COCTOMT M3 TKaHeM:
a) OCHOBHOI;
0) MEXaHUYECKOM;
B) IPOBOJSALIEH
6. ZKuBble KJIeTKH 4acTO OTCYTCTBYIOT B TKAHSIX:
a) MOKPOBHOM;
0) MEXaHMYECKOM;
B) 3amacaroiiei;
7. PocT 1peBecHOro cTedJisi B TOJIIMHY MPOMCXOIUT 32 CUET JeJIeHUs1 M pocTa
KJIETOK:
a) IPEBECUHBI;
0) cepALEeBUHBI;
B) 00pa3oBaTeILHON TKaHH
8. ®yHK1uA ra3oo0MeHa y cTedJis1 BO3MOKHA OJ1arogapsi:
a) YeUEeBUYKaAM;
0) yeyeBMYKaM WJIM YCTHUIIAM;
B) YCTBHUILIAM.
9. BoaHble pacTeHusl He COJIePKAT:
a) MeXaHMYECKHUX TKaHCH
0) OCHOBHBIX TKaHEH
B) MPOBOASAIIMX TKaHEU
10. Y 01HOA0JIBHBIX PACTEHUI HET:
a) hmosMbI
0) KCHUIIEeMBI
B) KaMOus
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PA3JEJ 3 MOP®OJIOTUSI PACTEHUI

BETETATUBHBIE OPTAHBI PACTEHUI

OCHOBHOM TUIaH CTPOEHUS Teja pacTeHHs] B MOPGOJIOTHH UCTOJIKOBBIBAJICS
no-pa3HoMy. PaHee NMpuMHUMANOCh, YTO TEJIO PACTEHUS COCTOMT U3 HECKOJIBKUX
«OCHOBHBIX YacTeil» WJIH OpraHOB, — KOpPHs, CTEOJIs, JIMCTA, [[BETKA, CEMAINOYEK,
BOJIOCKOB. [lo3aHee 4YMCIIO 3THX OCHOBHBIX OpPraHOB OBUIO CBEAEHO K TPEM —
KOpEHb, CTeOEIb 1 JUCT. B HacTos1iee BpeMst cTte0enb U ero NpuAaTOUYHbIE OpraHbl
paccMaTpuBalOTCA KaK €IMHOE LIEJ0e - MOOeT.

Bonpoc 00 3BOJIONMOHHOM MPOUCXOXKIACHUH OPTaHOB PACTEHHsS pelIaycs
muTesibHoe Bpems. OIHU y4eHble CUUTAIH JJIsl HAJA3EMHBIX OPraHOB MEPBUYHBIM
crebenb, Apyrue — naucT. M TONbKO OTKpBITHE MCUIO(UTOB MO3BOJIUIO BIIOJHE
OJIHO3HAYHO YTBEP>KJaTh, YTO Y PACTEHUI OCHOBHBIX BEr€TaTHBHBIX OPraHOB JBa:
KOPEHb U MOOeET.

Hcropruecku OpraHbl paCTEHUI BO3HUKIIU MTO3{HEE, YEM TKaHU. Ecin TkaHu
SABWJINChH PE3yJbTaTOM MPUCIOCOOJIEHUS paCTEHUM K KU3HU Ha CyIUE, T. €. B JIBYX
cpelax — BO3AYIIHOW M IOYBEHHOM, TO OpraHel C(hOpMHpPOBAINUCH BCIEACTBHE
muddepeHnranyy Tena pacTeHus B 3aBUCUMOCTH OT BBINOJHAEMON (DYHKIIMH.

Haubonee apeBHuii opran — mnooder (y ncuiioUTOB), BBIMOJIHSBIINI BCE
(yHKUMM BEreTaTUBHBIX OpraHoB. KopeHb BO3HMK NO3JHEE U MPOMU3OILIET OT
KOPHENOJOOHBIX BETOYEK, C IMOMOIIBIO KOTOPBIX IMCHIO(MUTH YKPEIUIJIUCh B
MOYBeE.

Jluctess oOpazoBanuch B pe3yibTaTe YIUIOMICHUS KOHLIEBBIX OTAEIOB
pa3BeTBJICHUI Mobera IpeBHUX PaCTEHUN.

KOPEHD, TUIIbI KOPHEBBIX CUCTEM

Kopenp — paavanbHO CHMMETPUYHBIA OpraH; OTJIMYAeTCs OT CTe0us
OTCYTCTBUEM JINCTHEB, HATMYMEM KOPHEBOTO YEXJIMKA, KOPHEBBIX BOJIOCKOB.

[Ipy mnpopacTanuyM CeMEHM U3 3apOABIIIEBOIO KOpEUIKa pa3BUBACTCS
TJIaBHBIM KOPEHb, 3aT€M Ha HEM 00pa3yroTcsi OOKOBbIE KOpHU. Y HEKOTOPBIX
pacTEeHU OYEHb PAHO TMOSBISAIOTCS NPUAATOYHBIE WM AJBEHTHUBHBIE KOPHH,
KOTOpBIE 3aKJIaJbIBAIOTCS HA TUIOKOTWJIE WM B HUXKHEH yactu credss. OHu
BO3HUKAIOT HA YE€pPEHKAX, Ha MOJ3EMHBIX MMOOETax WM Ha JINCThAX, HA HUX TaKkKe
00pa3zyroTcs OOKOBBIE KOPHH.

dopma KOpHEH MOBOJILHO pa3sHooOpazHa. Hambosee dacto BcTpeuaroTcs
KOPHH:

® WIMHAPUYECKUA — HUMEKIIUN OJWHAKOBBIM JUAMETDP IIONEPEYHOTO
CEYEeHMS 0 BCel JymHe (ecnu o0anaeT 3HAYUTENbHON JIMHOM, €r0 Ha3bIBAIOT
IIHYPOBUAHBIM; €CJIU AUAMETP OUYE€Hb MaJICHbKUIl — HUTEBUIHBIM )

® KOHUYECKHM, WIM KOHYCOOOpa3HBII — C JMAMETPOM IOIMEPEYHOTO
CEUYCHMUS, TIOCTENIEHHO YBEIIMUMBAIOIINMCS OT BEPXYILIKU K KOPHEBOM IIEHKE

® [IAPOBUIHBIN — LIAPOBUIHO B3yThIN;
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® BEPETCHOBUIHBIM — TAaKXe B3AYTHIM, HO NMOCTENEHHO YTOHYAKOUIMUCA K
000MMKOHIIAM

® PEIbKOBUIHBIN, WIM PENYaThlii — C 3aMETHBIM YTOHBIIIEHHEM TOJIBKO B
HI>KHEWYACTH

e KIyOHCBUIHBIA WJIA IIUIIKOBATHIH — C OJHUM WM HECKOJIBKAMU
3HAYUTEIbHOYTONIIEHHBIMU YacTsIMU

® Y3JI0BATHIA — C HEPOBHBIMH YTOJIICHUSMH, UMEIOIIMMH BUJ Y3JIOB

® YETKOBUIHBI — ¢ Oojee WJIM MEHEe PaBHOMEPHBIM YepelOBaHUEM
YTOJIILIEHHBIXU YTOHBIIEHHBIX Y4aCTKOB.

[To monoxeHuto B cyocTpaTe KOPEHb OBIBAET:

® BEPTUKAJbHBIN

® TOPU30HTAJIbHBIN

® KOCOWU

® W3BUJIMCTBIN.

COBOKYIIHOCTh BCEX KOpPHEHM pPAacTeHUsT — KOpHEBas CHUCTEMa, KOTOpas
MOYKETOBITh:

® CTEp)KHEBAs — C PAa3BUTBIM TIJIABHBIM KOPHEM, KOTOPBIM XOPOIIO

BbIJIETISIETCIACPEN OOKOBBIX KOpHEN

® MOYKOBAaTasi — COCTOUT U3 OOJBIIOrO KOJMYECTBA MPUAATOUYHBIX KOpHEH
IIPUMEPHO OJTMHAKOBOW TOJIIIVHBI

e CMEIIaHHAas — B KOTOPOHM BBIJIEISIOT TJIABHBIA OOKOBBIE M MPHUAATOYHBIC
KOpHH.

[Io xapakrtepy ¢Qusnonornueckux (QyHKIMA KOPHH MOAPA3NEISAIOT Ha
pOCTOBBIE M MUTAroIMe. POCTOBbIE KOPHM - OOBIYHO YIUIMHEHBI U COCTABIISIFOT
CKEJIET KOPHEBOW CUCTEMBI. B CBS3M C 3TUM MX TakK€ Ha3bIBAIOT CKEJIETHBIMU
KopHaMHU. [TuTaromme wim cocyiue KOpHU ObIBalOT 0OBIYHO YKOpOYeHbl. MHora
paznnyaroT 3¢eMepHble KOPHU, BO3HUKAIOIINE B MOBEPXHOCTHBIX CJIOSX MOYBBI U
OBICTPO OTMHUPAIOIINE BCIEACTBUE HACTYIJICHUS CyXOCTH.

BunousmeHeHus: opraHoB Has3bIBalOT MeTaMop(do3aMu, MpU 3TOM OpraHbl B
IpoLEeCcCe Pa3BUTHS MPUOOPETAIOT KAKUE-TO HOBBIE (DYHKIHH, OYEHb CHUIIBHO
U3MEHSIOTCS 1 MOP(POJIOTUYECKH, U aHATOMUYECKHU.

BunousmeHsTeCs MOTYT BC€ THUIBI KOpPHEH: TJaBHbIM, OOKOBBIE W
npuaatounsle. Ilnupoko pacnpocTpaHeHsl 3amacaromne KopHUA. KopHeBbIMH
KJIIyOHSIMU, WJIM KOPHEBBIMHM IIMIIKAMHU, HA3bIBAIOT BUIOM3MEHEHHUS OOKOBBIX W
OPUJATOYHBIX KOPHEH, 3amacarollldX MHUTaTellbHble BelecTBa (T€OpruH, sMc,
ATPBIIIHUK).

Kopuemoget  gopmupyroTcss B TEpBBIA  TOJM  KU3HU  PaCTCHHUS.
Mopdonornuecku 3T0 CIOXKHBIE 00pa30BaHUs, COCTOALIME U3 TJIABHOTO KOPHS,
TUIOKOTHIISL U YKOPOUEHHOT'O CTEOJIsI, HECYIIETO PO3ETKY JHUCTheB. KOopHerio s
ooratbl caxapamM, KJIETYaTKOM, BUTAMMHAMH, 3(PUPHBIMH MacjiaMH, MHOTUMU
COJISIMU Y IINTMEHTAMM.

OcoOyro rpynmy KOpHEHW, OJM3KYyI0 K 3amacarolldM, COCTaBISIOT
BTATUBAIOIINE, WIM KOHTPAKTUJIBHBIE KOPHH. OTH HEAOJTOBEYHBIE, JIMHHBIE,
KpPENKUE M MSCHCTBIE KOPHHM, PACTYIIME BEPTUKAJIbHO BHU3 M HE HMEIOLINE

88



KOPHEBBIX BOJIOCKOB, COJEpPX’AaT B KOPOBOM MAPEHXMME MHOIO Caxapos,
NPEUMYIECTBEHHO TJ0K03y. KOpHM BTSATHBalOT pacteHue BriyOb mouBbl. [lpu
ATOM 3amachl YIiieBOJOB OBICTPO PACXOAYIOTCS, KOPEHb CTAHOBUTCS MOIMEPEYHO-
MOPILIUHUCTBIM U CUIIBHO YKOPaYHBAaETCS.

BunonsmeHeHus: KopHel 4acTo CBSI3aHbI ¢ HEOOXOJMMOCTBIO YCHIICHHS UX
OMOpPHON (PYHKIMU. Y HEKOTOPBIX TPONMUYECKUX JIEPEBbEB 00pa3yIOTCS IUIOCKUE
JOCKOBUAHBbIE KOpHU. OHU OTXOJSAT OT CTBOJIA Ha BbIcOTE OT 1 70 3 M U
XapaKTEPU3yIOTCS HECHMMETPUYHBIM  YTOJIIEHUEM, HanOojieeé AaKTUBHBIM C
HAPY>KHOMW 10 OTHOIIECHUIO K CTBOJIY CTOPOHBI.

B ¢yHKIIMOHATEHOM OTHOIIIEHUW C HUMH CXOJHBI XOAYJIbHBIC KOPHHU, YaIlle
BCEr0 BCTPEUAIOIIMECS Y TPOHMUUYECKUX PACTECHUM, TPOU3PACTAIOMINX HA MOPCKHUX
MOOEPEXbAX U MOIBEPKECHHBIX JEHCTBUIO MPUIIUBOB U OTJIUBOB.

OnopHyto pojb UTPalOT U KOPHU-TIPULIETIKA, CBONCTBEHHBIE HEKOTOPHIM
JIvaHaMm, HarnpumMep iomy. C UX NOMOIIBIO paCTEHUs TOAHUMAIOTCS MO CTBOJIAM
JIEPEBBEB U IPYTUM OIIOpaM.

JlpIxaTeabHble KOPHM — ITHEBMATOXOPbI, O0OJAJarolue OTPULIATEIbHBIM
F€OTPONM3MOM M PACTYIIUE BEPTUKAIBHO BBEPX, CBOMCTBEHHBI HEKOTOPBHIM
CyOTpONMYECKMM U  TpONUYeckuM pacteHusM. OHHM  BBICTYMAIOT  HaJ
MOBEPXHOCTBHIO TOYBBI W TPEJCTABIAIOT COOOM OTBETBIICHUS TOPU30HTAIBHBIX
noA3eMHbIX KOpHEH. CHapyXU OHHM MOKPBITHl MEPUAEPMONA C UYECUEBUUKAMH,
BHYTPH HUX Pa3BUTA AAPEHXUMA.

K rpynme omnopHbIX KOpHEW MNpUHALICKAT W KOPHU-TIOAIOPKH, WIIU
CTOJIOOBUJIHBIC, pa3BUBAIOIIUECS y OaHbsHA HA KPYIHBIX TOPU30HTAIBHBIX BETBSIX.
OHM pacTyT BHU3, MHOTHE JOCTUTAIOT MOYBBI U YKPEIUISIIOTCS B HEH.

Bo3ayiiHble KOpHU, HE COMPUKACAIOIINECS C CyOCTpaTOM, CBOMCTBEHHBI, B
OCHOBHOM, SMU(PUTAM BIAXKHBIX TPOIMMYECKUX JIECOB — OPXHUJESIM U apOUJIHBIM.
OTH KOPHU MMEIOT BEJIaMEH — MHOTOCJIOWHBIM Hapy>KHBIM MOKPOB M3 MEPTBBIX
KJIETOK, BIUTHIBAIOIINX BOIY U3 aTMOCGHEphl MOPUCTHIMUA 000T0UKAMH.

ACCUMUNIUPYIOIIME KOPHU Pa3BUBAIOTCA Yy HEKOTOPBIX BOJHBIX PACTEHHI,
HAMpUMeEp, Y BOASHOTO Opexa, WM YWInMa. DTH CTe0JIeBbIe TPUAATOYHBIC KOPHU
rpeOHEBUIHO pPACCEUCHbl. Y YMIMMa €CTh JIUCThS, IMO3TOMY KOPHH TOJBKO
yCHJIUBAIOT (DOTOCUHTE3UPYIOIIHM anmapar pacTeHHUS.

Jlns mataHusg pacTEeHUU-TIAPA3UTOB CIIY’KAT KOPHU-TIPUCOCKU. Y TTOBWIMKH
cTtebenb, OOBUBAIONIMICA BOKPYT pPacCTEHUS-XO3siIMHA, O0OpasyeT BBIPOCTHI -
rayCcTOpuu, TMPOHUKAIOIIUE BHYTPh CTEOJS W O0O0ECIEeYMBAIONIUE TMOBUIUKY
MATaHUEM.

89



Jlaboparopnasi paGora 14
Tema: IIpopocTok. TUNbI U (POPMBI KOPHEBBIX CUCTEM.

Llean paGoThI: 1I0Ka3aTh Pa3JInyMs B CTPOCHUU MPOPOCTKOB M KOPHEBBIX
CHCTEM OJIHOOJBHBIX U JIBYIOJLHBIX PACTCHUH

3agaum: U3yYUTh OCOOCHHOCTH CTPOCHUS MPOPOCTKOB PAa3IMIHBIX
pacTeHun

Oo6opynoBanmue: vamku [leTpu, nmpenapoBaibHbIC UTIIbI

O0beKThI npopoctku: mmeHursl  (Triticum aestivum L.), oBca

HCCJIeI0OBAHMS: (Avena sativa L.), daconu (Phaseolus vulgaris L.), ThIKBBI

(Cucurbita pepo L.)

Xoxa padoTbl
3ananue 1. U3yuenue cmpyxkmypol npopocmkos.
1. PaccMoTpuTe pa3HOBO3pACTHBIC MPOPOCTKHU MIINEHUIIBI, OBCa, (Hacou.
3apucyiiTe MPOPOCTKH B pa3HBIX (a3ax pocTa U caenainTe o0o3HaveHus (puc. 63).

A

Pucynok 63— CtpoeHue npopoCcTKOB:
A - daconmu b - mmenunpl B - Kykypys3sl
1 - pactyumii SnuKOTUIIH (TIEpBOE MEXI0Y3/IHME TTIaBHOTO Iodera) 2 - y3en ceMsaoiei
3 - pacTymuii THIIOKOTHITL 4 - KOpHEBas IIeika 5 - TJIaBHBI KOPeHb 6 - 00KOBBIC KOPHU
7 - mpUIaTOYHbIE KOPHHU.
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Jlaboparopnasi paGora 15
Tema: Tunwl u gopmbl KOpHEBBIX cucTeM. CTpOeHHE KOPHS.

He'ﬂb paﬁoTbL ITIO3HAaKOMMUTBCA C THUIIaMH KOPHCBBIX CHUCTCM 151

MeTaMopQo3aMu KOpHs

3anaun: U3YYUTh OCOOEHHOCTH CTPOCHHUS KOPHEBBIX CHCTEM U
BUJIOM3MEHECHUN KOPHEU

Obopyrosanue: MHUKPOCKOMBI, 4Yamku Iletpu, mnpenapoBajibHbIE WIJIbI,
repbapuii KOPHEBBIX CUCTEM pacTeHui pa3HbIX
CHUCTeMAaTUYECKUX TPyl (TUlayH, IBETKOBBIC Pa3IMYHBIX
CEMEMCTB) KOPEHb HpHCA, THIKBBI, OpXHUACH (ITOCTOSHHBIC
IpernapaThl MONEPEYHBIX CPE30B

ObnexTnl npopoctku: mmenurpl (Triticum aestivum L.), oBca (Avena

HCCJIeTOBAHUS

sativa L.), c¢acomu (Phaseolus wvulgaris L.), TBIKBBI
(Cucurbita pepo L.), KOpHEIIOObI MOPKOBH, CBEKIIBI,
peanca, KOpHCBbIC NIMIIKW I'COPTUHA

Xoa padoTbi

3ananue 1. U3yuenue munog kopneswvix cucmem.

1. PaccMoTpuTe KOpHEBBIE CHUCTEMBI Pa3HBIX THUIIOB (CHUCTEMa TJIAaBHOTO
KOPHS,CUCTEMA MPUIATOYHBIX KOPHEH).

2. CpaBHUTE  TPOUCXOXKJIEHWE U  OCOOCHHOCTH  (hopMHUpPOBaHMS,
PUCTIOCOOUTENbHBIN XapaKTep CTEPKHEBOW U MOYKOBATOU KOPHEBBIX CHCTEM.

3. 3apucyiitTe ¥ OTMEThTE TJIaBHBIA, OOKOBBIE, MPUIAATOYHBIE KOPHH,
KOPHEBYIO 11Ky (puc. 64).

Onysanymk
Crebenn 2k s

[Tpiaatonime

NABHBIT

Bokonbie Martauk

Crepxuesas
Kopuu Moukosatas

Crepxucnbie
v

Pucynox 64— Tunsl KOpHEBBIX CUCTEM
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3ananue 2. H3yuenue 30H KOpHSL.
1. PaccMoTpuTe KOpeHb (IPOPOCTOK) U OMPEIETUTE TPAHUIBI BCEX 30H.

2. 3rotoBbTe mpenapaT KOHYMKA KOPHsS MPOPOCTKA U PACCMOTPUTE €r0 B

MHUKPOCKOII IIpU MaJIOM YBCIMYCHUH.
3. Haﬁ,HPITG KOpHGBOﬁ YCXJIMK, 30HbI JOCJICHHUA, PACTIKCHUA KICTOK H

BCACBHIBAHHSI.
4. 3apucyiTe KOHUUK KOPHS M 0003HAYbTE €ro 30HbI (pHC. 65).

Joma npakegeHns

N

)
z
7 S
1% % NS Crazin
Z P 30HA BEACHHRHHA 1\ / E:;Ti:i::]l
& R0%OCKOB
! N/
,Lf N g—."-;g_',"-. it

P

Kopuesoit

Sona pocta BOTOCOK

BVH 1 = e

30Ha ZEATHKA

Kopucooit Yexan

Pucynok 65— KoHYHK KOpHS MPOPOCTKA IMIIICHUIIBI

3aganue 3. Budousmenerue xopheli.
1. PaccMoTpHTe BUAOM3MEHEHUS KOPHS B CBSI3M C BBINOJHECHUEM Pa3IUIHBIX

bynkuuii (puc. 66).
2. PaccmoTtpuTe u 3apucyiiTe cpe3 depe3 KOpeHb 0O00OBBIX ¢ KIIyOSCHBKAMH,

rayCTOPUH MMOBUIHKH.
3. U3yunte pa3HoOOpa3ue BO3AYIIHBIX KOpPHEH: JbIXaTelIbHbIE KOPHH,

XOJlyJIbHbIE KOPHU, KOPHU-TIOATIOPKH.
4. 3apucyiite cpe3 uepe3 BO3yIIHbIE KOPHU OPXUIHBIX (pUC.67).

5. PaccmoTtpuTe 0c00y10 MOKPOBHYIO TKaHb - BEJIAMEH.
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Pucynok 66— BunonsmeHnenue KopHen

Pucynok 67— Bozmynrabsie KOpHH OPXHTHOTO
1 - sm¢utHAS OpXHaes C BO3AYIIHBIMHI KOPHSIMH 2 - YaCTh MONIEPEYHOTO Pa3pe3aBO3IYIIHOTO

KOpH OpXUACHU; B HIDKHEN Hapyn(Hoi/'I qacTa - CJION MCPTBLIX KJICTOK,IIOITIOMAOIIUX BOAY.

3ananue 4. Makpockonuueckoe cmpoeHue KOpHeniooos.

1. PaccmoTpute BHENIHEE CTPOCHHUE KOPHEIJIONOB CBEKJIb, MOPKOBH,
penbl U APYTUX PACTCHUM.

2. HaiinguTe yKOPOUCHHYIO U PACIIMPEHHYIO YaCTH KOPHETIIOIOB.

3. 3apucyiiTe OJMH W3 KOPHEIUIOAOB M OTMETHUTh TOJIOBKY, IIICHUKY,
COOCTBEHHO KOPEHb.
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3aganue 5. Muxkpockonuueckoe cmpoeHue KOpHeni0008.
1. W3yuynte TMOCTOSHHBIE Tpenaparbl TOMEPEeYHbIX CPE30B KOpHEH

MOPKOBH,PEJIbKH U CBEKJIBI.
2. 3apucyiiTe CXEeMaTUYHO MOHOKAMOMAJIbHbIE KOPHEIUIOAbI (MOPKOBB,
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1 - mpoOka; 2 - napeHxuma BTOPUUHOM KOpHI; 3 - kamOuanbHasi 30Ha; 4 - BTOpUYHAsL KCUJIEMa; S -

NepBUYHAs KCUIIeMa; 6 - paJuanbHbIN JIyd; 7 - IEpBUYHAS U BTOpUYHAs (HII03MBI (110
Xp>KaHOBCKOMY)

T

Pucynok 69— Bropuunoe ctpoenue kopHs pensku (Raphanus sativus):
1 - npoOka 2 - mapeHXUMa BTOPUYHOM KOPBI 3 - BTOpUYHAs KCHiIeMa 4 - IepBUYHAs U BTOPUYHAS
¢b105MBI 5 - KaMOuanbHas 30Ha 6 - paJualbHbIN JIy4 / - IepBUYHAs KCUiIema
(mo XpaHOBCKOMY)
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Pucynok 70— CtpoeHue noimkamOuanipHOro KopHs cBekiibl (Beta vulgaris):
1- mokpoBHas TKaHb 2 - MOOABOYHBIE CIIOM KaMOwWsl 3 - BTOpUYHAs Kcuiema 4 -
paauaibHbIA JIyubd - MepBUYHAs KcuieMa 6 - kamMOHaabHas 30HAb/ - MEPBUYHAS U
BTOpUYHAs GodMa 8 - KoJutaTepabHbIe MPOBOISIINE MyYKH (110 XPiKaHOBCKOMY)

Bonpocsl 1151 CaMOKOHTPOJIS

1. Kakoil U3 BEreTaTMBHBIX OPTaHOB 3apO/IbIIIa TPOTAETCS B POCT
NEPBBIM TPUIIPOPACTAHUN CEMEHU?

2. Kakne gacTtu cTe0ist Ha3pIBAIOT TUTTOKOTHIIEM M SITUKOTHIIEM?

3. KakoBo nmpoucxoxxaeHue TiIaBHOTO, IPUIATOYHOTO U OOKOBOTO KOpHEH?

4. TlepeurcianTe TUIBI KOPHEBBIX CUCTEM.

5. IlepeuricnuTe OCHOBHBIC 30HBI KOPHSI U TAUTE UM XapaKTEPUCTHUKY.

6. Kakast yacTh KOpHS MOMOTAeT eMy MpPH MePEABMKEHUHU B TIOUBE?

7. KopHu Kakux pacTeHUN UMEIOT TOJIbKO MEPBUYHOE, & KAKUX - BTOPUYHOE
cTpoeHue?

8. B ueM 3akitoyaeTcst OTIMYME CTPOCHUS KOPHEILIONA OT KOPHEBOTO
KITyOHs1?

9. B xakux 4acTsax KOPHEIJI0/1a OTKIIAIBIBAIOTCS 3aMaCHBIC TIPOIYKTHI Y
MOPKOBH,PETBI U CBEKJIbI?

10. OyHKIUIO KaKOW 30HBI KOPHS BBITIOJIHSIET MUKOpU3a?
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IMMOBEI

[Tober — crebenb ¢ pacmnoI0KEHHBIMU HA HEM JIMCThIMHM U MOYKaMu. MecTa
PUKPETUICHUS] JTUCTHEB Ha CTEOJIe HA3bIBAIOTCS y3JaMU, & YYaCTKU CTEOJI MEXIY
OMKalIIUMU  y3JIaMH — MEXI0y3iusaMu. [lo cremeHu pas3BUTHS MEXKIOY3JIUM
pasznuyaroT nmoberu yaauHeHHbIe (ayKCUOIAaCcThl) — C BBITAHYTHIMU MEXKI0Y3JIUSIMU
U YKOpoueHHbIe (OpaxuOyacTel) — ¢ KOPOTKUMH MEXIOY3IUIM M COTUKEHHBIMU
y31amMu. Y HEKOTOPBIX pacTeHU YJJIMHEHHbIE M YKOPOUYEHHBbIE MOOeru
paznnyaroTcsa 04eHb pe3ko. OCOOEHHO XOPOIIO YKOPOUEHHBIE TOOETH BBIPAKEHBI Y
TJIOZIOBBIX JIEPEBHEB, /1€ TOJBKO OHU SIBIISIIOTCS IBETOHOCHBIMHU.

VYKOpoueHHbIE TOOErW BCTPEYAIOTCA Wy TPaBSHUCTBIX PACTEHHIA,
00pa3ylolux pPO3ETKA NPUKOPHEBBIX JHCThEB. ECIM YIIMHEHO TOJBKO OIHO
MEX/IITy3/IMe Mmobera HEeMmOCPEICTBEHHO IO IIBETKOM WU COLIBETHEM, TO €ro
HA3BIBAIOT [[BETOYHOM CTPENKOH, UK OE3TUCTHBIM CTEOIEM.

Yroa Mexay JHCTOM U BBIIIEISKAIUM MEXI0Y3JIMEM Ha3bIBAETCSA
JINCTOBOM Ta3yXOH.

[Touku pacnosnararoTcs Ha BEpXyILIKe mo0era U B ma3yxax JIMCThEB.

[Touka — »3TO 3ayaroyHbli mOOEr, KMeeT ciabo pa3BUTHIM cTEOEND,
3aKaHYMBAIOIIMKCA Ha BEPIIMHE KOHYCOM HapacTaHus, 3adaTKaMH JIUCThEB U
3ayaTKaMU MOYEK.

[To pacnoyio’keHUI0 pazaIuyaroT MOYKU BEPXYLIEUHbIE U OOKOBBIE, KOTOPHIE
MOTYT OBTh Ma3yIIHBIMH, PACIOJOKEHHBIMH B TMa3yxaX JIHCTbEB, W
MPUIATOYHBIMH (2JIBEHTUBHBIMH), 0OpPa3YIONIMMUCSI HAa MEXIOY3JIUAX, KOPHIX U
JUCThAX. Pa3zBuTHE BEpXyIIEUKOW MOYKM OOECIEUMBAET POCT JAHHOTO IModera B
JUITMHY, Ma3yLIHBIX — €r0 BETBIIEHUE, T. K. U3 HUX 00pa3yroTcsi OOKOBbIE OOErH, 3a
CYET KOTOPBIX YBEIMYMBAETCS O0OIas IJIOMIaJb CONPUKOCHOBEHHUS PACTEHUS C
BO3AYIIHOW cpemod. PasnuyaroT TMOYKM BereTaTHBHBIC, TE€HEpPATHBHBIC U
cMellaHHble. BereraTuBHas mouka NpeacTaBisieT co0OM 3a4aToOK BEreTaTHUBHOIO
no0era, TeHEpaTHBHAas, WJIM I[BETOYHAs — 3a4aTOK COLBETHUA O€3 3eJIeHbIX
ACCUMMIMPYIOLIUX JINCTHEB, WIM OJUHOYHOTO 1IBETKA, B IIOCIEAHEM CIy4yae MOUYKY
Ha3bIBAIOT OyTOH; CMEIIaHHasl — 3a4aTOK OJIUCTBEHHOTO COIIBETHSI.

HapyxHble JUCTbSI OYeK OOBIYHO IIPENICTABIIAIOT co0oii
CHELMATM3UPOBAHHBIE TOYEUYHBIE YEIIyH, BBINOJHSAIOMINE 3aIIUTHYIO QYHKIUIO U
NOPEJOXPaHSIONIMEe MOYKY OT BBICBIXaHHUSA — 3aKpbIThle MNoukd. KomnuecTBo
MOYCYHBIX YeIIyl Yy pa3HbIX BUAOB pa3iuyHO. ['Onble, MU OTKPBITHIE MOYKH
JUIIEHBI TOYEYHBIX YEIIyd W XapakTEpHBI ISl MHOTUX TPABSHUCTHIX PACTEHUN U
1T OOJBIIIMHCTBA IPEBECHBIX MOPO TPOIIUKOB U CYOTPOITUKOB.

[TpunaTounsie W Ma3ylIHbIE MOYKH, JJIUTEIBHOE BpeMs MPEOBIBAIOIINE B
COCTOSTHUM TIOKOsI, HAa3bIBAIOT CIAIIMMH MOYKAaMH. B OMpeNeneHHbIX YCIOBUSX,
HapUMep, MpU OOpe3Ke JIPEBECHBIX PACTeHUM, M3 CISIIMX IMOYEeK Pa3BUBAIOTCSA
OJIUCTBEHHbBIE TTOOETH.

[ToGern pactenuii peako OBIBAIOT MPOCTHIMHU, WM HEBETBSILIUMUCS, HO
OOBIYHO OHM BETBATCSA. Y COBPEMEHHBIX BBICIIMX PACTEHUN HMMEETCS JBa THUIIA
BETBJICHU 1OOETOB: BepXylleuHoe U O0koBoe. BepxyieuHoe, AMXOTOMUYECKOE
BETBJICHHE, [IPU KOTOPOM KOHYC HapacTaHUsl PACIIEIUIIETCS HAJBOE, BCTPEUAETCs
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y IJIayHOB, ICHJIOTOBBIX, HEKOTOPBIX MAOpOTHUKOB. [Ipu 3TOM U3 ogHOTO Mobera
o0pa3yroTcs 1Ba OJIMHAKOBBIX Io0era.

bokoBoe  BerBieHue  Oojee  pa3HOOOpasHO U CBA3aHO  C
IPOAOKUTEIBHOCTBIO AKU3HU KOHYCA HApaCTaHUsl BEPXYILIEYHON OYKH.

[Tpu MOHONOAMATBHOM BETBJIECHUU OHA (PYHKIMOHUPYET B TEUEHHE BCEH
KU3HU pacTeHus, o0pa3ys TIJIaBHbIM mooOer. M3 ma3ymHbIX HOYEK pPa3BUBAIOTCA
OOKOBbIE TT0OETH (€J1b, COCHA, KJICH).

[Ipy cuMnonuMaTbHOM BETBIEHWM KOHYC HapacTaHHs TJIABHOTO TmoOera
(YHKIIMOHUPYET OTPaHUYEHHOE BPEMS, 3aTEM €ro poJib OepeT Ha ceOs OmmKkanias
OokoBas Mouka. B pe3ynbraTe riaBHas OCb COCTOUT M3 OCEH pa3HBIX MOPSIKOB
BEeTBJICHUA (Numa, Oepe3a). Pa3HOBUAHOCTBIO CUMIIOAUAIBHOTO BETBICHUS
ABIIICTCS JIOKHOJUXOTOMHUYECKOE, BCTPEUAIOIIEeCs y PacTeHU C CympPOTHUBHBIM
JUCTOPACIIOIOAKCHUEM.

[To HampaBieHHIO pOCTa MOOETOB PaA3IUYAOT:

® NpPSIMOCTOSIYME, WJIA OPTOTPONHBIC, PACIOJIOKEHHbIE BEPTUKAJIBHO;
BOCXOJSIIME, WM TNPUIIOJHUMAIOIIMECS - HIDKHAS 4YacTh CTEONs JIEKUT Ha
MOBEPXHOCTU TOYBBI, @ BEPXHSA IMOJHMMAETCS BEPTUKAJIbHO; IUIArMOTPOITHBIE
(ropu30HTAJIbHBIE):

® CTEJIOUIUECS, KOTOPBIE CTENATCA Ha IOBEPXHOCTH, HO HE YKOPEHSIOTCS

® [IOJI3y4yHW€ - HE TOJIbKO CTEJATCA MO 3eMile, HO W YKOPEHSIOIIUECH,
oOpa3ymolye IpuIaTOuYHble KOPHU, U IpYTHE.

VY BOJHBIX pacTeHUU HEPEIKHU IUIABAIOIINE U BCIUIBIBAIOIINE OOETH.

[ToOeru ¢ TOHKUMH, THOKMMH, HYKJAIOUIMMUCS B OIIOpPE CTEOIAMU — JIMAHbI
MOTYT OBITh BBIOIIMMHUCA — OOBHBAIOIIMMHU OMOPY CTEOJEM, LEIUISIOMMMUCS 32
OTIOPY C MOMOIIBIO MPULIETIOK WJIK KPIOYKOB, JA3aI0UMHU - MPUKPETISIOIUXCS K
OMOpe C MOMOIIBIO YCUKOB.

Pa3Ho00pa3Hbl cTe0U 10 NONEPEYHOMY CEUEHUIO: OKPYTJIbIE; CIUTIOCHYTHIE;
3—4-rpaHHble; MHOTOTpaHHBIE; OOpPO3aUaThie; PeOPUCTHIE; KPHUIATHIE U T.11.

PeOpucteiii  ctebenp oOTIMYaeTCsl TEM, YTO BBICTYMAIONIME YacTH
MONEpPEeYHOro ceueHus (pedpa) yxke JIOKOMHOK MEXIy HHMH, B TO BpeMs Kak y
O0opo3quaroro 0oJiee y3KMMH SIBJSIIOTCSI YINIyOJIGHHBIE YacTH €ro MOBEPXHOCTU
(60po3aKM).

KppuiaTeiM HazbIBaeTCst cTe0enb ¢ MIOCKUMU BBIPOCTaMH, NIPUUEM CEUYECHUE
cTeOJIs1 ¥ MPOUCXOKACHHUE KPbLIa MOTYT OBITh PA3IMYHBIMU.

[To xapakTepy MOBEPXHOCTH PACTEHHE MOXKET OBITH T'OJIBIM WK MOKPHITHIM
BOCKOBBIM HaJIETOM, BOJIOCKaMH, IIUMaMU. ['0jloe pacTeHue MOXKeT ObITh TJIaJKUM
wiu 6yropyatsiM. PacTeHune, MOKphITOE BOJIOCKAMU, Ha3bIBAETCS OIMYIIEHHBIM.

BoJ10COK Ha3bIBalOT TPUXOMOM.

Omnymenne MOXXeT OBITh pPaBHOMEPHBIM WJIM HEPAaBHOMEPHBIM, €CIH
BOJIOCKM TPUYPOUCHBI K OMpEACNeHHBIM YacTsAM pacTeHHs. PasnmuyaroT rycroe u
penkoe omymieHue. B 3aBUCHMOCTH OT JJIMHBI BOJIOCKOB PACTEHHUS HAa3bIBAIOT
JUIMHHO- WJIM KOPOTKOOMYIIeHHbIMH. [lo HampaBlieHHIO BOJOCKOB OITYIICHHE
MO>KET OBITh MPUKATHIM WA OTCTOSIIIIUM.

Kpome Toro, BeIIEISIOT: BOWJIOYHOE OIMyLIEHUE, 00pa30BaHHOE JJIMHHBIMH,

97



CIOYTAaHHBIMH, YaCTO BETBHUCTHIMU BOJIOCKAMHM, 3aKPBIBAIOIIMMH ITOBEPXHOCTH
opraHa; WIEpPCTUCTOE OIYyIIEHHE, C JUIMHHBIMU 00Jiee€ WM MEHEE COTHYTHIMU
BOJIOCKaMH, TECHO COMKHYTBIMH, HO BCE€ K€ OTCTOAIIMMU JIPYT OT ApYyra, MpU 3TOM
MOBEPXHOCTh OpraHa OCTaeTCs BHUJIMMOM; WICJIKOBUCTOE ONYIIEHHE — C
OPWKATBIMU, TPSIMBIMH OJIECTSIIMMHU BOJIOCKAMH; MAYTUHUCTOE — C TOHKHUMU
U3BUTBHIMU, TEPEIJICTAIONMMUCA BOJIOCKaMU. Eciu mayTHHUCTBIE BOJIOCKHA Ha
MOBEPXHOCTH OpraHa pacroJIOKEHbl OTACJIbHBIMU  TPYIIaMHU, OMNYIICHUE
Ha3bIBAIOT KJIOYKOBATBIM.

[Ipn KecTKHX, TBEpPABIX, LIETUHUCTBIX, KOJIOUMX BOJOCKAX OIIyILICHUE
Ha3bIBAIOT LIETUHUCTHIM. Koitouee onyieHune sSBIseTCs Mepexo oM K HIUIaMm.

[Iymmcroe — ¢ HEXHBIMH KOPOTKHMH BOJIOCKaMH, PACHOJIOKEHHBIMH Ha
3aMETHOM PACCTOSIHUM JIPYT OT JIpyTa.

Bonocuctoe — kak B mpeapIaylIeM ciaydae, HO BOJIOCKM OoJjee NIMHHBIC,
I'YCTO WIH PEAKO PaCIIOIOXKEHHBIE.

MoxHatoe — C HEXHBIMH OoJjee JJIMHHBIMH  KYP4YaBbIMHU OJIM3KO
PAaCIIOJIOKCHHBIMU BOJIOCKAMHU, HHOT' A OTCTOAIMNMHA, HHOI'IA ITPHUJICT AlOIIIHUMMH.
BapxaTI/ICTOG — C HCXKHBIMH, OYCHb KOPOTKHMH, OYCHb IIJIOTHO

OpWIETAIOIMMHA  JIpyr K Jpyry NOpsMbIMA BOJOCKamMHu. Eciu  BOJOCKH
PaCIIOJIOKEHBI 10 KPar0 OpraHa, OMYyIICHUE HA3bIBAETCS PECHUTUYATHIM.

Bonocku wmu  TpuxoMbl 1o  ¢dopMe  MOTYT  OBbITh:  MPOCTHIMH;
JBypa3/ieIbHbIMH; BETBUCTBIMH; UIPUCTBIMH; 3BE3IYaThIMU; YEHIyWYaTHIMU;
KEJIC3UCTHIMHU.

[unsl npeacTaBisoT co0oil 00Jee MacCUBHBIE MOBEPXHOCTHBIE BBIPOCTHI,
JIOBOJILHO pa3HooOpa3zHeie mo (opme. B ux oOpa3oBaHuMM YacTO MNPUHUMAIOT
y4acTHe HE TOJIbKO 3MHJIEPMa, IO U CyO3NuepMaibHbIe CIOU.

B npupone mupoko pacnpoCTpaHEHbl MOJ3eMHBbIE TOOETHU: KOPHEBUINA,
KITyOHU, KITYOHETYKOBHIIbI, JYKOBHUIIBI. OHU CIyKaT JUisl XpaHEHUs 3amacHBIX
BEILIECTB U BET€TaTUBHOTO PA3MHOKEHUS PACTEHUM.

KopneBumie npencraBisier moOer ¢ 4YenlyeBHIHBIMU JIMCThSIMU HHU30BOM
dbopmanuu, MOYKaMU U TPUIATOUYHBIMU KOpHAMH. Kak u HaazeMHble moberw,
KOPHEBHIIA MOTYT HApacTaThb MOHOINOAUAIBLHO U CUMIIOIHAIbHO. TOHKHE, CUIIBHO
Pa3BETBIIEHHBIE KOPHEBUIA XapaKTEPHbI I MbIpes, KOPOTKUE U JOBOJBHO
MSACHUCTBIE — i1 KyNeHbl, wupuca. Yamie KOpHEBUIA TOPU3OHTAIbHBIC
(mIarMoTpomHbIE) WM KOCO pacTyllde, peXe OpPTOTPOIHbIC, PACTYIIUE
BEPTUKAILHO BHU3.

CtonoH — yMIMHEHHBIM TOHKWUW TOA3EMHBIM MOOEr, 3aKaHYMBAIOIIUICS
KIIyOHEM WJIM JyKOBHUIIEH. B oTiMune oT KOpHEBUIA OH OOBIYHO HEJ0JITOBEYEH,
MHOT/Ia YYaCTBYIOT B HaKOTIJICHUU MUTATEJIbHBIX BEIIECTB, HO OCHOBHAs (DYHKITUSA -
BETeTaTUBHOE PAa3MHOKEHHE.

KiyOenp B oT/IM4YMe OT KOPHEBHUIINA CUIIFHO YKOPOUEH U YTOJIIEH. 3aracHbIe
BEIIECTBA B HEM OTKJIAQJBIBAIOTCS CTeOneBoi mapenxume. KiyOHM MoryT
pa3BUBAThCAd Ha KOPHEBHUINAX, CTOJIOHAX, TJABHOM TMOOEre W JpPYyrux dYacTsix
pacteHuii. OHM MOTyT OBITh TOJ3EeMHBIMH (KapTodenb, TOMUHAMOYp) W
HaJ3eMHBIMU (KamycTa KoJibpabu). Menkue KiyOeHbKH MOTYT pa3BUBATHCS U B
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ob0nmactu couBeruil. JlykoBulla, Kak U KIyO€Hb, NPEACTaBISIET COOOMU
CIIeIMAIU3UPOBAHHBIN, BUJIOU3MEHEHHBIM YKOPOUCHHBIM IMOOEr, ChayKalluil He
TOJIBKO JUUISl XpaHEHUsI NUTATENbHBIX BEHIECTB, HO M [UJIl TEPEHECEHUS
HEOJIaronpUsTHBIX ~ YCIIOBUM,  BEreTaTUBHOTO  pa3MHoxeHus.  Crebenb,
Ha3bIBAEMBIH JTOHIIEM, B JIYKOBUIIE CHJIbHO PEAyLUUpOBaH U 0Oojiee WM MEHee
ymionieH. OH HeceT JIMCThI B BUJE YCIlyil, a B HUKHEH 4acTh — MPUAATOYHBIC
KOpHHM. 3anacaroliyuMi OpraHaMHK JIYKOBHUIIBI CIIYKaT MSICUCTBIE YEIIYH.

KnyOnenykoBuila coueTaeT MNpU3HAKK KOpPHEBUINA U JyKoBuIbl. OHa
pa3BHUBaeTCAd M3 MOOEra C CHIBHO YKOPOUEHHBIM CTeOJeM, OT HIDKHEH YacTH
KOTOPOrO OTXOAST NpPUAATOYHbIE KOpHU. Ha Bepxylike Win B OCHOBaHUU
HaxXOJIUTCS TIOYKa, U3 KOTOPOH 00pa3yeTcst IBETOHOCHBIH mober. CTebenb MOKPHIT
OCHOBaHUSIMU OTMEPIIUX JINCTHEB, UMEIOMIMX BUJ IUICHYATHIX Yemryi (madpa,
[JIAINOITYC).

MeTtamopduzrpoBaHHbie TOOETH MOTYT CIYXKUTh HE TOJBKO ISl XpaHECHUS
NUTATEIbHBIX BEIIECTB M PAa3MHOKEHHS PACTECHHM, HO BBINOIHATH W JpYyrue
GbyHKIMY, HATTPUMED, CTEOJIeBbIE CYKKYJICHTHI CITYKaT s 3allacaHus BOJIbI.

Jlazaromme pacTeHUsi CHAOXKEHbl YCHKaMHU, KOTOpbIE, KaK U KOJIIOYKH,
IOPEICTaBISIIOT COOOM BHIOM3MEHEHHBbIE OOKOBBIE MOOETH. YCHKH MOTYT OBITh
IIPOCTHIMU U BETBUCTHIMU (BUHOTPAJI, THIKBA).

JIOBOJIBHO paclpOCTPaHEHHBIN TUI BUJAOM3MEHEHHOrO MoOera — KOJIOUKa.
OTO CHJIBHO OJAPEBECHEBAIOIIMK OE3IHCTHBIA YKOPOUYEHHBIM MOOEr ¢ OCTpou
BEpPXYIIKOU (OOSAPBIIIHUK).

VY HEKOTOpBIX pAacTeHHl MOOEru B IMPOIECCE PA3BUTUS TEPAIOT JHCThS, U
(POTOCHHTE3UPYIOLIUM OPTraHOM CTAaHOBHUTCS CT€OEIb, HA3bIBAEMBbIHN KJIaJ0IUEM.

OH OOBIYHO YIUIOUIEH, B y3J1aX BBIPAXKEHBI MEPETSHKKU, TOITOMY KIaJA0 Ui
BBITJISIIUT YJIEHUCTHIM. BO BIaXXHYIO MTOTOJy OHU MOTYT OBITH OJINCTBEHHBIMU, HO
B CYXYIO IIOTOAy JIMCThbs omnaaaroT. Kilamonuu, mo BHEIIHEMY BHJY CXOJHBIE C
JUCTBHSIMHU HA3bIBAIOT QUIUIOKIIATUSMU.

Tonkue cTedin MoM3yunx MoOeroB, 0E3JIUCTHBIE HA OOJBIIIOM MPOTSHKEHUH
(C CHJIBHO BBITSIHYTHIMU MEXKIOY3JIUSAMH), YKOPEHSIOIMUECS JIMIb B y3JaX, WA
HECYIUE€ OJIHY BEpXYIIECYHYIO0 II0YKY HAa3bIBAlOTCA YCaMHM W CIyXaT s
BEreTATUBHOTO PAa3MHOKECHHUS (3EMIISTHUKA).

Kaynekc  —  cBoeoOpa3Hblii  MHOTOJETHHH  OpraH  1MOOEroBOro
MIPOUCXOXKJICHUS, XAPAKTEPHBII IS MHOTOJETHUX TPaB M MOJYKYCTaPHUYKOB C
XOpOILIO Pa3BUTHIM CTEP>KHEBBIM KOPHEM, COXPAHSAIOIIMMCS BCIO KU3HB. BmecTe ¢
KOPHEM OH CIIY>)KHUT MECTOM OTJIOKEHMsI 3allacHbIX BEUIECTB M HeEceT Ha cebe
MHOXECTBO TMOYeK BO300HOBIEHUsS. OOBIYHO OBIBA€T TMOA3EMHBIM, PEIKO
HaJ3eMHbIM U  oOpa3yeTcss M3 KOPOTKMX OCHOBAaHHA  OTMHPAIOIIMX
MOJIYPO3ETOYHBIX I[BETOHOCHBIX TMOOETOB WM M3 TMOTPYKEHHBIX B TOYBY
YKOPOYEHHBIX OCEH PO3ETOUHBIX TOOETOB.
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JlaGopaTopnas padora 16
Tema: MopdoJiorus nodera.

Heﬂb paﬁoTbL HN3Yy4UTDH MOp(i)OJIOI“I/ILIQCKI/IG pa3iindusg B CTPOCHUU

oOeroB U ©X MHOroo0pasue

3apaum: O3HAKOMHTHCSI C BHEIIHUM CTPOEHHUEM MOOEros;
MoKa3aTb  paszinuyue credjaedl mo  crocoly
HapacTaHusi, MOJOXKEHUIO B MPOCTPAHCTBE, THUITY
BETBJICHHSI, PACTIOJIOXKEHHIO JINCTHEB U TTOYEK
OobopynoBanmue:

CKaJbIleNid, TMpenapoBajbHbIE WIJIbI, TepOapHbIe
00pasIsl

OO0LeKTBI HCCENOBARMS: 5 oypy e repOapHble 00pa3ilbl MOOETOB IUIayHa
(Lycopodium clavatum L.), emu (Picea excelsa
Link.), summu (Cerasus vulgaris Mill.), ciuser
(Prunus domestica L.), munsr (Tilia cordataMill.),
cupenn (Syringa vulgaris L.), kamraHa KOHCKOTO
(Aesculus hyppocastanum L.), s6mouu (Malus
domestica Borkh.), 0Gepe3sr (Betula pendula
Roth), Bumuorpama (Vitis wvulpina L.), xwmens
(Humulus lupulus L.), BepOeitnuka (Lysimachia
nummularia L.), knesepa (Trufolium repens L.),
oemoyca (Nardus stricta L.), mariauka (Poa annua
L.), meipes (Elytrigia repens (L.)Nevski.), kiena
octposuctoro (Acer platonoides L.), uBbr (Salix
sp.), apuctronuxum (Aristolochia sp.), Bomubero
aeika (Daphne mezereum L.)

Xoa padoTbl
3ananue 1. Uzyuenue cmpoenus nobeea.

1. Paccmotpute moOeru npeaiioKeHHbIX PACTCHHM.
2. Haiinute oCHOBHBIC YacTu mooOera, 3apucyiTe olIee CTpoeHue modera

(puc. 71).
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Pucynok 71— Crpoenue nobera
1 - BepxymieuHas mo4ka 2 - TMa3yImIHas Movka 3 - MexXI0y3nued - y3en
5 - mazyxa nucra 6 - mucT 7 - credenn

3ananue 2. CmpoeHue nouku u ux Kiaccugurayus.

1. PaccmoTpute moOern pasHbeIX pacteHuid. Onpenenure W 3apucydTe
pacnoJioKeHHe MOYEK Ha HUX.

2. OTaenuTe MOYKY OT MOOETa, PACCMOTPHUTE €€ BHEIIHEE CTPOCHUE.

3. PaccMoTpuTe paspezaHHyr0 BIONb BEreTaTWBHYIO TOYKy. C MOMOIIBIO
puUCyHKa 72 HaWAUTE TNOYEYHBbIE YEIIyH, 3a4aTOYHBIM CTeOeNb, 3a4aTOYHbIC
JIUCTBS, 3a4aTOYHbIE [TOYKH U KOHYC HapacTaHUs. 3apUCYyUTE BEr€TaTUBHYIO MTOYKY
B pa3zpe3e U MOANMILNATE Ha3BaHUS €€ YacTeu.

4. VI3yunTte reHepaTuBHYIO MOYKY, HAJUTE €€ YacTH.

5. Cnenaiite BBIBOJ O CXOJACTBE M PA3JIMYMSIX B CTPOCHUM BET€TaTUBHOU M
reHepaTuBHOM 1movek. COCTaBbTE CXEMY.

6. PaccmoTpers mOYKM Ha moOerax pas3WyHBIX pACTEHUW: KallTaHa
KOHCKOTO, KJIEHAa OCTPOJHMCTHOIO, MBBI O€NOH, apHCTOJIOXWUU, BOIYBETO JIbIKA,
ciuBbl. OnucaTh UX OCOOEHHOCTH U KIaCCU(PUIIUPOBATD.
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Pucynok 72— CtpoeHue v BUJIbI TOYEK:
A - BereraTtuBHas MoYka b - reHepaTuBHAs MoYka B - BereTaTHBHO-TCHEpATUBHAS TTOYKA
1 - 3ayatouHsIii cTeOeINb 2 - MOYCYHBIC YCIIYH 3 - 3a4aTOYHBIC [IBETKH
4 - 33a4aTOYHEIE JTUCTHS IIOYKH.

3aganue 3. Tunwvi eemenenus nooeza.

1. PaccmoTpute 1OOErM pa3IMYHBIX PACTEHUH W OMPEACITUTE THII
BETBJICHHSL.

2. 3apucyiiTe CXeMbl BETBJICHUS 1MOOETOB pacTeHHWi (TUTayH, €Jb, BHIIIHSA,
JIUTIA,CUPEHB U 11p.) (puc 73).

3. [To3HakOMBTECh C OCOOCHHOCTSIMH BETBJICHUS MSITIUKOBBIX Ha MPUMEPE
Oenoyca, MATIIMKA, MIBIPES.

4., 3apucyiiTe 30HY KyIICHHS U caelaiiTe o0o3HadeHus (puc. 74).

Pucynok 73— Tunsl BeTBIIeHUS 1T00era:
a - TUXOTOMHUYECKoe (BOJIOPOCb JUKTHOTA) O - MOHOIIOIMAJIbHOE (COCHA)B,
T - CHMIIOJMANBHOE (YepeMyXa M CHPEHb COOTBETCTBEHHO)
1,2, 3 - ocu nepBoro, BTOpOro u TPEThETo MOPsI/IKa COOTBETCTBEHHO.
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Pucynok 74— CxeMbl KyILLIEHUS 371aKOBBIX TPaB
a - PBIXJIOKYCTOBOH 3/1aK 0 - INIOTHOKYCTOBOM 3J1aK B - KOPHEBUILHBIN 3J1aK.

3ananue 4. U3yuenue nanpaesnenus pocma nobeza.

1. PaccMmoTpuTte repOapHbie 00pa3ibl HOOEroB pa3InYHbIX PACTEHHM.

2. 3apucyiiTe WX IO pACIOJIOXKEHUI0O B TMPOCTPAHCTBE (TPSIMOCTOSUHE,
BOCXOJISINNE, CTEIIONIHECS, NETUISIOIINECs, BRIOIIUECS U Tak janee) (puc. 75).

ey

Pucynok 75— Twurmbl moOGETroOB 10 MOJIOKEHHUIO B IPOCTPAHCTBE:
1 - npsaMocTosiunii 2 - HaKJIOHHBIN 3 - U30THYTHIA 4 - TYrOBUAHBIHI
5 — moHMKarONMi 6 - Jekaunii; 7 - HOM3YUni, YKOPSHSIONIHICS B y371aX
8 - Bocxomamuii 9 - konenuaro-socxoaamuii 10 - nznmomanusii 11 - U3BUAKUCTEIN
12, 13- Beromuecs 14- nerusgronumiics 15 - nazaronuii 16 - Bcroa3aromuii
17 - Brteraromuiicsa 18 — ceucaromuii 19 — mmaBaromuia
20 - BcruteiBatomyii 21 - MOrpyKEHHBIN B TOJIILY BOIBI.
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JlabopaTtopnas padora 1/
Tema: Mopdosiorus credJis.

Heﬂb paﬁoTbL MOp(bOJIOl"H‘IE?CKI/Ie )51 AHATOMHNYCCKHUC OCOOCHHOCTH

CTPYKTYpPHI CTEOIIS

3anaun: MO3HAKOMHUTBCSI € MOP(OJIOTHUYECKUMH  OCOOEHHOCTSMU
cTeOJIel, BBIIBUTh OCOOCHHOCTH aHATOMHYECKOW CTPYKTYpHI
cTeOsield B 3aBUCHUMOCTU OT CHCTEMAaTHYECKOTO MOJIOKECHHS
pacTeHuit

OGopynosanue: repOapHbIie 00pa3IlhI

O0beKTBI

creOmu emu (Picea excelsa Link.), suman (Cerasus vulgaris
HCCTCAOBAHMSL:  \1jll),  cnmuser  (Prunus  domestica L.), smmsr  (Tilia
cordataMill.), cupenu (Syringa vulgaris L.), kamraHa
korckoro (Aesculus hyppocastanum L.), si6monun (Malus
domestica Borkh.), 6epessr (Betula pendula Roth), Bunorpana
(Vitis vulpina L.), xmenss (Humulus lupulus L.), BepOeiinnka
(Lysimachia nummularia L.), xiaeBepa (Tru- folium repens
L.), 6emoyca (Nardus stricta L.), marauka (Poa annua L.),
neipest (Elytrigia repens(L.)Nevski.), xiaeHa octpoiucToro
(Acer platonoides L.), wmBel (Salix sp.), apucroauxuu
(Aristolochia sp.), Bomubero sibika (Daphne mezereum L.)

Xoxa padoTbl
3anganue 1. Uzyuenue chopmul cmebiet.

1. Paccmotpute Ha repbapHbIX oOpasmax U 3apucyite ¢hopmbl ctebduei
HATIONIEPEYHOM CEUCHHH PA3JIMYHBIX pacTeHui (puc. 76).

6 p @ 5
¢ 3
§ m 7 8 ﬂ 9
Pucynok 76— Turbl crebeii mo ¢popme MmonepeyHoro CeUCHHs:

1 - oxpyrublii 2 - CIUTIOCHYTHIN 3 - TpeXTpaHHbIN 4 — YETBIPEXTPAHHBIN 5 - MHOTOTpaHHBIN
6 - peOpucThIii 7- 6opo3auatelii 8, 9 - KppuTaTHIC
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3amanue 2. Maxpomopgonozus cmebis.

1. B kadecTBe mpuMepa pacCMOTPUTE BETBb CUPCHU OOBIKHOBEHHOMW U JaiiTe
XapaKTEPUCTHKY 10 CICAYIONIEMY IIJIaHYy:

THUI cTeOJIs (TPABSIHUCTBIN, ICPEBSIHUCTHIN ) (hopMa MOTIEPEUHOTO CEUCHUS

HOJIOXKCHHE CTeOJIT B MPOCTPAHCTBE XapaKTep HApaCTaHUs XapakTep
BETBJICHUS XapaKTep PacloyOKEeHUs MOYeK

3amanue 3. M3yueHue MuKpOCKONUYECKO20 (AHAMOMUYECKO20) CMpPOeHUs.
cmeoetl.

Cwm nabopatophyto paboty Ne 12 na ctp. 79.

3ananue 4. Uzyuenue suoouzmenenuti cmeoiisi.

1. ITpoananu3upyiiTe Ha )KUBOM 1 repOapHO MaTepualie MeTaMmopdo3bl
CTE0JIEBOTO MTPOUCXOKICHUSI.

2. 3apucyiite u 0003Ha4bTe UX (puc.77-78).

Pucynox 77— Iloxzemuble MeTamop(o3bl modera:
1, 2, 3, 4 - mocnenoBaTeNbHOCTh PA3BUTHS U CTPOCHHE KIIyOHS KapTodens 5 - KiryOeHb
uKJIaMeHa 6 - KiryOeHb KobpaOu 7 - TyKOBUYKH JIFIIMH TUTPOBOH 8 - TyKOBHUIIA JTyKa
permuatoro 9 - mykoBuna wmn 10 - y9acTOK JUIMHHOTO KOPHEBUINA TTBIPEst TIOJI3y9ero.
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Pucynok 78— Hanzemusie metamopdo3sl mobera: 1 - cre6eBoii CyKKyJIeHT 2 - KOJ0YKa 3 -
brIoKIaaui UTIAIEL 4 - KITaJOJUICIIapKU 5 - TOYKa KarycThl 6 - CTOJIOHBI 3eMIITHUKH [ - yC

BHHOI'paaa 8- YKOPOquHLIﬁ rmoOer BUIIHH 9 - HBCTOYHAA CTPECJIKAa OAyBaHYMKA.

Bomnpocs! 1151 CAMOKOHTPOJIA

Yem oTan4gaeTcs Moia3yduii mooer OT CTEeMoIEerocs?

B yeM oTiimumne nepeBSIHUCTOrO CTE0s OT TPABIHUCTOrO?

Crebam KakuX pacTeHH UMEIOT BCTABOYHBINA POCT?

[lepeuniciiuTe OCHOBHBIE THUIIBI BETBICHHS NOOEra M OXapakTEpHU3yHTe

W

uX.

5. ITlouemy cumnoauasbHOE HapacTaHue mnobera oonee
MPOTPECCUBHO, YEMMOHOMOANATEHOE?

6. B yem 3akirodaercst OTIIMUKE YKOPOUEHHOTO Mo0era OT YJIMHEHHOTO?

7. YKaxuTe pazHUILy MKy Ma3ylIHbIMU U IPUIATOYHBIMU TOYKAMHU.

8. Kakue mouku Ha3bpIBAIOT CISAITUMU?

9. KakoBbI 0COOCHHOCTH CTPYKTYPBI CTEOJIeH OTHOJAOIBHBIX PACTCHUI?

10. KakoBO oTiu4Me Mo CTPOSHUIO CTEOJIE OJHOJOJIBHBIX OT TPaBSHUCTBHIX
JIBYIOJBHBIX PaCTCHUI?

11. KakoBbl OCOOEHHOCTH CTPYKTYpbl (DJI0O3MBI U KCUJIEMBI Y XBONHBIX
pacTeHmii?

12. Kakoii TUT CTPOSHUS UMEIOT CTEOJIM IPEBECHBIX PACTCHUI?

JIUCT

Jluct — OOKOBOM OpraH pacTe€HUs C OrPaHUYECHHBIM BEPXYIICUYHBIM
POCTOM, BBHITIOJHSIOIIMN TpU TJaBHbIE (DYHKIUU: (POTOCHUHTE3, TpaHCIHUpALUS U
ra3oo0MeH. THUIIMYHBIA JIMCT COCTOMT U3 JIMCTOBOM INIACTUHKH, OCHOBAHUS,
Yyepelika u NpuiMcTHUKOB. HOT1a ocHOBaHUepa3pacTaeTcsi, 00pa3ysl Biarajiuiile.
[IpuIUCTHUKN MOTYT CpacTaThCsA C YEPEIIKOM, a TaKKe MEXIy co00il, 00pa3ys
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pacTpyO, MPEACTABISIONIUN IEHYATYI0 TPYyOKYy, OXBAaTHIBAIONIYIO CTEOENb BHIIIIE
y3i1a. Bce 3TM vactu nucta MOryt ObITh pa3BUThl B Pa3HOM CTEMEHU WIH
OCTaBaThCSl HEJAOPA3BUTHIMU, T. €. IPAKTUYECKH OTCYTCTBOBATh.

HaubGonee 3ameTHOM MW BaXHOM 4YacThlO JIUCTa SBJISETCS JIMCTOBAs
IJIACTUHKA.

JlucToBbIe MIIACTUHKHM BHENIHE pa3HooOpasHbl. [Ipu ommcanuu oOpamiaror
BHMMAaHUE Ha JBAa NMPU3HAKA: COOTHOILICHWE JJIMHBI M IIUPHUHBI U PACIIOJIOKEHHE
IIMPOKOM 4aCTH JIMCTOBOM IUIACTUHKH.

Kpome »THX OCHOBHBIX (DOPM JHCTBS OMMCHIBAIOT TAKXKE IO CXOACTBY C
OYEPTAaHMSMU  IPEAMETOB:  MIOJbYaThle,  TECBMOBHMJHBIC,  MEUYEBUIHBIC,
CEepALECBUIHbIC, LIUTOBUIHBIC, CTPEIOBUAHBIE, KONBEBUAHBIE, ITOYKOBHUIHBIE,
JIOMAaTOBUIHBIE, POMOOBUIHBIE, TPEYrOJbHbIE, Yelyiuareie U aAp. LutoBuaHbIi
JUCT OTJIMYAECTCA OT BCEX OCTAJbHBIX NPHUKPEIUICHUEM 4Yepellka K HIKHEN
IIOBEPXHOCTH JIMCTOBOM IJIACTUHKH.

PasHooOpa3ue JMCTOBBIX IIJJACTUHOK CBSI3aHO C OCOOEHHOCTAMU HX
OCHOBAHHM,BEPXYLLIEK U KPAEB.

Baxneiimue @opmMbl OCHOBAaHMS JIMCTOBOM  IUJIACTUHKH:OKPYTJIOE —
OCHOBAaHME MPEJCTABISET NPABWIBHYIO BBIIYKIYI JAYry; KIMHOBHJHOE — C
OCHOBAHHEM, CXOIAIIMMCA K YEpEeLIKy B BHUJE OCTPOrO YIVIA; CEPALEBHUIHOE — C
riyOOKOH, UMEIO 1IEH TPEeyroiabHY0 (OpMy BBIEMKOM, MpHCiiadol BBIPaXKEHHOCTH
TOBOPAT O CJIETKA CEPALIEBUAHOM OCHOBAHHMH; IMOYKOBUIHOE — C TIyOOKOW H
IIMPOKOW BBIEMKOI; BbIEMYATOE€ — CO CJa00 BBIPAXKEHHOW BBIEMKOH B BHUJE
BJIaBJICHHOM MOJIOTOW JYTH; CTPEJIOBUIHOE — CTIyOOKON TPEYroJibHOM BBIEMKOM,
0o0pa30BaHHOM JBYMsI OTPOCTKAMHM HI)KHEM YacTW JIMCTOBOM IIJIACTUHKH,
oOpalleHHbIMH KHU3Y; KONbEBUIAHOE — C TJIyOOKOM TPEYroJbHOW BBIEMKOM,
00pa30BaHHOW JIByMs OTPOCTKAaMMU HMXKHEH 4YacTh JIMCTOBOM TUIACTUHKH,
HaIpaBJICHHBIMA MEPHNEHAUKYJSIPHO YEPEIIKY WIM MPUIIOAHATBIMA KBEPXY;
HEpaBHOOOKOE WJIM HEPaBHOCTOPOHHEE — €CIU JIeBass M TMpaBas CTOPOHBI
OTJIMYAKOTCA JPyr OT APYra; YCEYEHHOE — C OCHOBAHHUEM, IPEICTaBIIAIOLINM
OPSMYIO JIMHUIO; OTTSIHYTO€ — KOTJa YEPEeUIOK M0 KParo MOKPHIT00JIee UM MEHEe
HIMPOKOW OTOPOYKOW TUIACTUHKHU JINCTA; YIIKOBATOE — €CJIM OCHOBAHUE JIMCTOBOMU
IUTACTHUHKM 3aKAHYMBAETCS BYMS XOPOIIO BBIPAXKEHHBIMH BBIPOCTAMM OKPYIJION
bopMBL.

[To ¢dopMe BepXyliku JHUCTOBOM IUIACTUHKU Pa3IUYaroT: OCTPYH WU
ocTpokoHeuHYI0 (yroa menee 30); 3aoctpeHnyto (yrou 6omee 30); mpUTyIICHHYIO;
OKpYTJIYI0; YCEYEHHYIO; BBIEMUYATYIO; JBYJOMACTHYIO; OCTUCTYIO; KPIOUKOBATYIO;
YCUKOBHUIHYIO.

[To dhopme kpast pa3auvaroT JTUCTHS:

LeJIbHOKpaiiHue;  3yOuaThle; IUIbYAThle; TOpOAYaThle;  BbIIMYAThHIE;
BOJIHMCTBIE;PECHUTYATHIEC; IIUIIOBATHIC; 3aBEPHYTHIE.

WNuorga Habmiomaercss coueTaHwe ABYX M OoJjiee THUIIOB Yy OJIHOTO JIUCTA,
HaIpuMep, ropoIyaTo-3youaThie, BEISIMUATO-IITUIIOBATHIE.

[To xapakTepy MOBEPXHOCTH JIUCTOBAs MJIACTUHKA MOXET OBITh Pa3IMYHOM.
["omoit, Korma MOBEPXHOCTH JIMCTA JIMIIIEHA KaKuX-Tubo oOpasoBanuid. Ecnu mpu
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ATOM €ro MOBEPXHOCTh CIAa00 OTPaKaeT CBET, JIUCT HA3BIBAIOT MATOBBIM; €CIIU
MOBEPXHOCTh CUJIBHO OTpaxkaeT cBeT — OsectsmuM. C BOCKOBBIM HAJIETOM — €CJIH
IJACTUHKA JINCTA IOKpPBITA CJIOEM BOCKA, BCJIEACTBHE YEro OHA CMAvHUBaCTCS
BOJIOM.

C xeye3kaMM — €CJIM JIMCT MMEET MOTPYKEHHBbIE B TKaHb Keje3ku. C

IHIUIIaMH - C KOJIIOYMMH TBEPAbIMHU 3a0CTPCHHBIMU BBIPOCTAaMU,
pacinojiararomuMucAa 110 KHIJIKAM. Kreiikue uiM NUIKHEe— €CJIU Ha JIMCTOBOMU
IUIACTUHKE HMCIOTCA CCKPCTOPHBIC BBIACICHUA. OHYHIGHHBIG — IOKPBITBIC

BOJIOCKAMH PA3JIUYHOTO CTPOCHHUS.

JKunkoBaHne — pacrosnoKeHUE Ha JIMCTOBOM IUIACTUHKE CHUCTEMBI JKUAJIOK
KaK MpOBOASIIEro ieMeHTa. [IpoBoasuiue myuku o0pa3yroT B JIUCTE CETh KUIIOK,
B 3aBHCHMOCTH OT MX PACIIOJIOKEHUS U NPOUCXOXKIAEHUS BBIIECISAIOT HECKOJIBKO
THUIIOB KWJIKOBAHMUSL.

Jluct npukperisieTcss K cTedto ocHoBaHueM. [1o cnocoOy nmpukperuieHus K
CTEOJII0 PA3IMYaAIOT JHUCThS: YEPEIIKOBBIC, KOTJa JIUCT TPUKPEIUIAETCS TNpU
MOMOIIM Yepellika; CUISTINe — JIUCT HE UMEET Yepellka U MPHUKPEIieH K cTeOIto
OCHOBAaHHMEM JIUCTOBOM IUIACTHHKHW; MOJycTeOneo0beMiItone (OCHOBaHUE
JIUCTOBOM IJIACTUHKHA YACTUYHO OXBATHIBACT CTEOEITb.

Crebneo0beMITIONIME — OCHOBAaHHE JIUCTOBOM IUTACTUHKH OXBaThIBACT
cTebelb, MPOH3EHHbBIE — OCHOBAHKE JINCTOBOM IIACTHKU OXBAaThIBACT CTEOEIb U UX
Kpasl cpacTaroTcs MEXJy coOoM, HucOeraromue — Kpas JUCTOBON IUIACTUHKH
MPUPACTAIOT K MEXIOY3JIMI0, YacTO Ha JOBOJIbBHO OOJIBIIOM NPOTSKEHUU;
BJIaTAIMILHBIE — OCHOBAHME JIMCTA, pa3pacrasich, o00Opa3yeTr Biarajauule,
oXBaTbIBaolIee cTedenb. JIMCThsl pacrnojaratoTcs Ha cTedsie B ONPEAeICHHOM
MOPSIIKE, KOTOPBIM HA3bIBAETCS JIUCTOPACIIOIOKEHUEM, TN (DUIITIOTAKCUCOM.

Ot y3711a Ha cTebsie MOKET OTXOJUTh OJIUH JIMCT, ABa U Oojbiie. Pasnuyator
ouepenHoe (MM CIUPAIbHOE), CYNPOTUBHOE, MYTOBYATOE JIMCTOPACIIOJIOKEHUE.
JIt00BIM U3 TEPEYUCIICHHBIX BUIOB JTUCTOPACIIONOKEHHUS JOCTUTACTCS HAMITYYIIIee
OCBEILEHUE JIUCTA.

OuepenHoe, WIM  CHUpPAJIbHOE  JIMCTOPACIIONOXKEHHE —  Hauboiee
pacIpOCTPAHEHHBIM BapUaHT, KOTJa Ha KaXIOM Y3J€ HaXOAUTCA OIOUH JIUCT, a
OCHOBAaHUs CIEAYIOUIUX APYT 3a APYTOM JINCTHEB PACIIOIArar0TCs 10 CIUPAIH.

JIBypsiIHOE JMCTOPACIIONIOKEHUE — YaCTHBIM CJydadl CIUPAIBHOIO: Ha
Ka)XJIOM y3JI€ HaXOJWUTCS OJIMH JIMCT, OXBATHIBAIOIINNA IUPOKUM OCHOBAaHHEM BCIO
WJIMTIOYTH BCIO OKPY’KHOCTh OCH; CPEIHUE JTUHUHU (MEJIMaHbl) BCEX JIMCTHEB JIEKAT
B OJTHOW BEPTUKAIBbHOU INIOCKOCTH.

[Ipn MyTOBYAaTOM JIMCTOPACIIOJIOKEHUM HA OJHOM YPOBHE 3aKJIaJbIBACTCS
HECKOJIBKO JIUCThEB, 00Pa3yIOUIUX OJUH y3el.

CyIpOoTHUBHOE JTMCTOPACIIONOKEHUE — YACTHBIN ClIydall MyTOBYAaTOr0, KOTJa
Ha OJTHOM y3Jie 00pasyeTcs JBa JINCTa TOYHO HAMPOTHUB JPYT Jpyra, Tak 4TO UX
MEJUAHBI JIEKAT B OJTHOW BEPTUKAIBHOU IIIOCKOCTH.

[TnacTHKa TUCTa MOXKET OBITH IIEIBHON U pacceueHHOW. Pacceuenue Moxer
OBITh MaAJIbYaTHIM U MEPUCTBHIM. Ecnu pacce4eHHOCTh Kpasi He MPEBBIIIACT OIHOM
YETBEPTU IIMPHUHBI MOJYIUIACTUHKU, TO JIMCThS HA3BIBAKOT LEJIbHBIMHU, €CIU KE
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HAJPE3aHHOCTh  IUTACTUHKM  OoJsibllle, TO TaKHe JIUCThS  Ha3bIBAIOTCA
pacUJICHEHHBIMHU.

[lo creneHu pacwieHEHHs] JUMCTOBOM IUJIACTUHKHU Pa3UYaroT JIONACTHBIC
JIUCThSI — BBIEMKHU HE JIOXOJST IO TOJIOBUHBI MONYIUIACTUHKY (1y0), pa3aeiabHble —
BBIEMKH 3aXOJAST TJIyOe IOJOBUHBI TMOJIYIUIACTUHKU (Te€paHb), pacceyeHHbIC
JIUCThS — BBIEMKU JOCTUTAIOT IJIABHOM JKUJIKU JTUCTA (KapTo(delb, TyCuHas JIanka).

CnoxxHble JNHUCThbs. Pa3nu4yaroT JMCThbS MPOCThIE W CIOXKHBIEC. JIHCThA,
MMEIOIIME OJHY IUIACTUHKY, Ha3bIBAIOTCSA MpOCTBHIMU. IIpocTbie NHCTBhS TpH
JUCTONA/NE ONAJAarT LENMKOM WIA BOoOIEe He omnagarT (y OOJBIIMHCTBA
TPaBAHHUCTBIX pacTeHui). Takue JUCThS CBOWCTBEHHBI  IOAABIISIOLIEMY
OOJIBIIMHCTBY pacTeHuii (bepesa, KJeH, OTyBaHUHK).

CHoXHBIEC TUCTHS — JTUCThsI, COCTOAIINE M3 HECKOJIBKUX YETKO 000COO0ICHHBIX
JUCTOBBIX IUTACTHHOK (JIUCTOYKOB), KAXKIBII M3 KOTOPBIX CBOMM YEPELIKOM
IOPUKpEIJIEH K 00meMy uepemky (paxucy). Yacrto ClOXKHBIA JUCT ONajaeT Io
4acTsM: CHa4yaJla JJUCTOUYKH, a IOTOM YEPEIIOK.

B 3aBHCHMOCTH OT pACIOJIOKEHHS JIMCTOYKOB pazimmyart (puc. 40)
IEPUCTOCIIOKHBIE JIUCThSI — JIUCThSA, Y KOTOPBIX JIMCTOYKH PACIOJIAraroTCsA IO
Ookam paxuca. Korga Bepxyllika paxuca 3aKaHUYMBAaeTCs OJHUM HEMAPHBIM
JUCTOYKOM, TaKHUE€ JMCTbS Ha3bIBAIOTCA HENApHONEPUCTHIMU (IIMIIOBHUK). Y
HNapHOIEPUCTOTrO JIUCTA BCE JTUCTOUKU UMEIOT ceOe napy (aKkaius xKemnras).

[lanp4aToCI0KHbBIE JIUCThSI — JUCThS, Y KOTOPBIX JUCTOUKH PACIIOIAral0TCs
HE IO JJIMHE paxuca, a JUIlb Ha €ro BEpXYLIKE B OJJHOM MIOCKOCTH, KJITACCUYECKUN
MpUMEP JUCT KOHCKOTO KamTaHa. YacTHBIM CIy4aeM CIIOXKHOTO JIMCTa SIBISETCA
TPONYATHIN JIUCT — JIUCT, UMEIOIIHUM TOJBKO TPU JTUCTOUKA (KJIEBEP, KUCITUIIA).

Ecnu Ha paxuce CIOXHBIX JIMCThEB O0pazyroTcsi OOKOBBIE OTBETBIICHUS,
TOTZla BO3HUKAIOT JBAXIbl-, TPHXKIBIIEPUCTOCIOXKHbBIE NUCThA. Hampumep, y
MHUMO3bI JABAXKIBIIIEPUCTOCIOKHBIN JIUCT.

BunousmeHeHus TucTa CBsI3aHbl C BBIMOJIHEHUEM PAa3HbIX (PYHKIIHM.

Kontouku BBIMONHAIOT 3alIUTHYIO (QYHKIUIO. [IpoucxoxkieHue KoIOUYKU
MO>KHO OTPENIETUTh TI0 MOJOKEHUI0 Ha cTebJsie pacTeHus. Y OapOapuca KOIrYKa
JIMCTOBOI'O MPOUCXOXKIEHUS, PACIIOIOKEHA IOJ JUCTOM B OTIMYHE OT KOJIKOYKH
n00EroBOro MPOUCXOXKJEHUSI y OOSIphIIIHUKA, HAXOAsIIEHCs B Ma3zyxe JHCTA.
JINCTOBOrO NPOUCXOXKIEHUS KOJKYKA M y KakTycoB. OHM XapakTepHbl s
pacTeHUM 3acCylUIUMBBIX MECT OOUTaHUM, U BUIJOM3MEHEHHUSAM MOJABEPraroTCs
pa3MyHbIe YacTH JUcTa. Tak, y acTparajoB B KOJIOUKY BUJOM3MEHSAETCS Paxuc
CJIOXKHOTO JIUCTA, y O€NI0i aKkaluy - IPUWIKNCTHUKHU. Y 4epPTOINOJI0Xa BUJTON3MEHEHbI
OTJIEJIbHBIE YYaCTKU JTMCTOBOM MJIACTUHKH.

[lobern y nMaH HMEIOT NPUCHOCOOJNICHHS, KOTOpPbIE TOMOTAIOT UM
yIEPKUBATHCS HA KAKOM-TO Omope, 4yToObl 3aHSATh ONpPENENIEHHOE MOJIOKEHUE B
IIPOCTPAHCTBE. Y TOpPOXa W YMHBI YacTh JIMCTA BHJIOM3MEHSIETCS B YCHK, YTO
IIOMOTaeT UM LEIUISATHCA 32 ONOopy. Y JYKOBUI MHOTMX PAacTEHHl OCHOBHYIO HX
MaccCy COCTaBJISIIOT 3aMacarolue JUCThs (psAOUMK, KyJpeBartast JTHINs).

JIykoBULIBI ~ JIyKOBUYHBIX  pacTeHUl  oOpa3oBaHbl  pa3HOrO  BHUJAA
BUJIOU3MEHEHHBIMH JIUCThSIMU. TakK, y JyKa pem4yaTroro B 00Opa3oBaHUU JTYKOBHULIBI
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NPUHUMAIOT y4YacTUE JIUCThbS HHU30BOM (opMalu MU yTONIIEHHBIE OCHOBAHUSA
3€JICHBIX JINCTHEB.

JIMCTBSI y TUCTOBBIX CYKKYJIEHTOB BBIMIOJHSIOT BOA03AMACAIONLYIO (DYHKIIUIO
(amon, arasa).

JloBune anmapaTel — HaubOoOJIee HHTEPECHBIE BUJOU3MEHEHUS JIMCTHEB,
CBOMCTBEHHbBIE HACEKOMOSIHBIM PAcTEHUAM (POCSHKA, MYXOJIOBKA, HENEHTEC U
ap.). Jluctess 3THX  pacTeHUM HMMEIOT BHJA  KYBIIMHYMKOB, YPHOYEK,
3aXJIONMBIBAOIIMXCA JIMIKUX IUIACTHHOK. [lomaBmime B HMX HAaceKOMbIE O]
neicTBueM (EPMEHTOB pasjaratoTcs M NOTPeONSIIOTCA pacTeHueM. Takas
OCOOEHHOCTh NHUTAHUS CBOMCTBEHHA 3THM PACTEHUSIM IOTOMY, YTO OHH YacTo
pacTyT B MecCTax, IJie B MOYBE MaJlo MHUHEPAJbHBIX BEHIECTB. TakuMm 00pazom,
MUTaHUE 3TUX PACTEHUH TIeTepOTPOPHOE, KUBBIMH OpPraHU3MAMH, YTO B ITHUX
YCIIOBHSIX CIIOCOOCTBYET HX JIy4IIEMY POCTY M Pa3BUTHIO. Y PACTEHMS MPECHBIX
BOJOEMOB — IIy3bIPYAaTKM YacTH CHJIBHO PACCEYEHHOI'O JMCTAa IPEBpalIcHbl B
JIOBYME MY3BIPBKH, Ky/ia MONAJA0T MEJIKHE BOJOPOCIN U KUBOTHBIE, ITOCIIE YErO
Nmy3bIpeK 3akpbiBaeTcss kianmaHoM. JloOblya mopx —nelicTBueM  (epMEHTOB
«IEepEBapUBAETCS.

Takne MEIKOBHIHBIE BUJIOU3MEHEHUS JINCTHEB BCTPEUYAIOTCS HE TOJIBKO Y
HAaCEKOMOSITHBIX PACTEHUH. Y 3MU(PUTHOTO PACTEHUS BIAXKHOIO TPOIMUYECKOIO
jJeca OTHENbHBIE JIMCThA JMIIWJIMNA  BHUJIOU3MEHSIIOTCS B MEUIKOBHJHBIC
00pa3oBaHusl, I1€ HAKAIUIMBAIOTCS BOJIA U TYMYC.

B nucteax (opmMupyroTcs NpHAAaTOYHbIE KOpPHHU, CHA0XKArOUIME pPACTEHHS
BJIAr OM.

JlabopaTropHnasi padora 18
Tema: Makpockonuyeckoe CTpoeHHe JTUCTA.

Heﬂb pa6OTbL N3Yy4YUTb OTIHNYHUTCIBHBIC OCOOCHHOCTH BHEIIHETO W

BHYTPEHHETO CTPOEHUS JTUCTHEB PA3IMYHBIX PACTEHUMN U UX
MeTaMop(O3bl
3anaum: NO3HAKOMUTBCSI C  OCHOBHBIMH  3aKOHOMEPHOCTSIMU
CTPOEHHUS JIMCTHhEB JIBYAOJbHBIX, OJTHOJAOIBHBIX U XBOMHBIX
pacTeHu U HEKOTOPHIMHU MpHU3HAKAMH KcepoMopdu3ma Ha
IpUMEpPE CTPOCHMSI XBOM COCHBI, U3YUHTh MeTamMop(do3bl
no0era JMCTOBOTO POUCXOXKICHUS

OGopynosanne: repOapHbIe 00pa3Ilbl TUCTHEB PASTUYHBIX PACTCHHM

ObnexThI cexkne aucthsa kamenauu (Camellia sp.), xmopoduryma

HeCIe0BaHU: (Chlorophytum sp.), cocusr (Pinus sp.) (MOXHO
UCIIOJIb30BaTh MOCTOSIHHBIE npenapaThbl JUCTHEB
YKa3aHHbBIX PACTEHUI)
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Xox paboTbl
3ananue 1. Uzyuenue cmpoenus aucma.
1. PaccMoTpuTe TUCTHS pa3TUYHBIX PACTCHUH.
2. M3yunte BHelIHEee CTPOEHUE JIHUCTa, 0003HAYbTE ero Yactu (puc. 79).

Pucynok 79— Pa3Hbie TUIIBI CTPOEHUS JIUCTHEB:
A - yepemkoBblii b - cunguuii B - ¢ mogymiedkoil B OCHOBaHUY Yepelka
I' u /1 - Bnaranuisele, ¢ NPUIMCTHUKAMH: CBOOOIHBIMHU - E mpupacraromumu K yepemiky - K,
Ma3ymHbBIMEU cpacTatonmmMucs - B. 1 - miactuHka mcTa 2 - OCHOBaHHEYEpelIka 3 - BIarajiuiie
4 - IPUTUCTHUKY 5 - yepemok 6 - ma3ymrHas moyvka.

3. 3apucyiiTe YepelKoBbIN, CHITIMHA U BiaraIuinHbii JucT (puc. 80).

Tt pupenaeris Ancra k Cre0aw

CIOHACTHYKOM

! BCTAEACHHDIM
i | | | | B IAYHADYNECKOe

YePELLKOBLIL  CHARYY cTeecseinomi CpOCIMICS BAATAAVIE

Pucynox 80— Turiel KperieHus JIucTa K CTe0IIIo.

4. O3HaKOMbTECh C Hambojee pacmpoCTpaHEHHBIMH (OopMaMu JIMCTOBOM
TUTACTUHKH, Kpasi, OCHOBAHUS M BepXymku Jmucta (puc. 81-83).
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Pucynox 8— Tunsl JIMCTOBBIX TJIACTHHOK 110 COOTHOIIEHHIO JUTMHBI ¥ IMTUPUHBI U PACTIOI0KECHUIO
HauboJiee IMUPOKOH YacTu:
1 - wuronpuaras 2 - cepueBUaHAs 3 - TOYKOBUIHAS 4 - CTPETIOBUIHAS
5- konbeBUAHAS 6 - ceprioBUHAS.

19 23
Pucynok 82— PaznooOpa3ue Gpopm JTUCTOBOM TUIACTHHKU:
1-3 - oxpyrnas 4 -oBanpHas 5 - mpojosroBatas 6 - JaHUETHAs 7 - MPOJIOJATOBATO-SIHIIeBUIHAS
8 - oOparHo-nmanteTHas 9 - amunTudeckas 10 - pomOoBHTHAS
11 - situeBunnas 12 - siineBuaHO-cepaneBuHas 13 - mupokosiiiieBuIHAS
14 - tpeyronbHas 15 — cepaneBuanas 16 — odparHo-siiieBuHas 17 - Mpo10aToBaTo-00paTHO-
stiiiieBuaHas 18 — nuneitnas 19 - momaruatas 20 — moukoBuaHas 21 - ctpenoBuaHas 22 -
KolbeBHTHAS 23 - UTIIOBUAHAS 24 - BeepOBUAHASI2S - C HEPAaBHOOOKHM OCHOBaHUEM
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Pucynok 83— ®opmbl BEpXyIIKH, OCHOBAHUS, Kpast
A - Bepxymika: 1 - octpas 2 - oTTsiHyTas 3 - TynoBatas 4 - okpyrias 5 -BbleMyaras
6 - c octpokoHeuneM b - ocHoBanue: 1 - y3KOKIMHOBUIHOE 2 - KIIMHOBUTHOE
3 -IMPOKOKIMHOBUAHOE 4 -HucOerarIiee 5 - ycedeHHoe 6 - okpyriioe 7 - BeleMYaTroe
8 — cepaueBunHoe B - kpaii: 1 - munpyatelit 2 - 3y0uatelii 3 - BeleMYaThlii 4 -
JIBOSIKOIIMJIBYATBIND - TOPOAYATHIN 6 - IIEJIbHBII

5. HSY‘II/ITG KUIKOBAHUC JIMCTHCB: IIPOCTOC, AUXOTOMHYCCKOC, CCTYATO-
IICPUCTOC, CCTUATO-IIAJIBYATOC, IIAapaAJJICIAbHOC, AYI'OBOC. 3apHcy1”4Te CXCMbI (pHC

84).
6. I3yunte THIBI JUCTOPACIIONOXKEHUS (OYepeqHOE, CYMPOTHUBHOE,

myTtoBuaToe)(puc. 85).
7. O3HaKOMbTECh €
3apucyiite cxemsl (puc. 86).

TUIIAMH  PACUYJICHCHHA JINCTOBOM IIJTACTUHKH.

r\y{

A 2 | S k 4 N - N\ /-

Pucynox 84— Tunsl )KMIKOBAaHUS JINCTHEB
1- mapannensHoe 2 - 1yroBoe 3 - NEPUCTONETIEBUAHOE 4 - MaTbYaTONETIIEBUIHOE
5 - mepucTokpaebexxHoe 6 - mamp4aTokpacdexHoe 7 - IePUCTOCETYATOE
8 - manpyaroceryaroe 9 - TMXOTOMHUYECKOE
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Pucynok 85—THurbl TMCTOPACIONIOKECHUSI
1 - ouepenHoe 2 - cynpoTHBHOE 3 — MYTOBYATOE

Pucynok 86— PacuneHeHue TUCTOBOM ITACTHHKU:
1 - mepucToONONACTHOM 2 - MEPUCTO-PA3EIbHBIN 3 - IEPUCTO-PACCEUCHHBIN 4-TTaTbUaTO-
JIOTTACTHOW 5 - maybyaTo-pa3AeNbHbI 6 - MaTbyaTo-pacCceYCHHBIN

8. O3HakoMbTeCh C  (GOopMaMH  CIOKHBIX  JIMCTBEB:  TPOWYATHIMU,
[MAJIBYATOCIOKHBIM, HENapHONEPUCTOCIIOKHBIN, MapHOIIEPUCTOCIOKHBIMN,
JIBYSIKOIIEPUCTOCIIOXKHBIN. 3apucyiite (puc. 87).

114



v

Pucynok 87— CiioxHbI€ JTUCTBS:
1 - HeMapHONIEPUCTOCIOXKHBIA 2 - TAPHOTIEPUCTOCIOKHBIN 3 - MATbYATOCIOKHBINS -
TPOUYATOCITOKHBIN 5 -IBAKIABITPONIATOCIOKHBINA 6 - TBAKIBINTEPUCTOCIONKHBIN

3amaane 2. Oxapaxkmepu3syiime mMopgonocuieckoe cmpoeHue
NPeoN0AHCEHHBIXBAPUAHMOE TUCTNbES.

3ananue 3. M3yueHue anamomuyecko2o cmpoenusi TUCmves pacmeHull
PA3HBIXMAKCOHOMUYECKUX 2PYRN (20]I0CEMEHHbLEe, NOKPBIMOCEMEHHbLE).

(cM. maboparopHas padota Ne 13 Ha ctp. 89)

3ananue 4. U3zyueHue aHamomMuyecko20 CMPOEHUsl JUCTbES PACNEeHUl
PA3HBIXIKOJI02UYECKUX 2PYNHL.

1. PaccmoTpuTe cpe3 JHMCTa CYKKYJIEHTHOI'O pAacT€HUs C BOJOHOCHOH
TKaHBIO.

2. CpaBHUTE XapakTep Me30(uiIa ¥ MOKPOBHOM TKaHH.

3. OT™MeThTE YepThl MPUCIOCOOICHUSI aHATOMHYECKOTO CTPOEHHUS JUCTa K
YCIIOBHSIM YBJIAKHEHUS.

3ananue 5. H3yuenue memamoppo308 nucmues.

1. PaccMoTpuTe BUIOU3MEHEHHS JIUCTA B CBSA3U C BBIMOJHEHHEM (YHKIUN
3alUThI, TPUKPEIUICHUSI, HAKOIUICHUS Pa3JIMYHBIX BEIIECTB, BEre€TaTUBHOIO
pasMHOXEHHUS U 1Ip. 3apucyite Mmetamopdo3sl jucta (puc. 88).

TR 5
Pucynok 88— Metamopo3sl nucra
1 - IMCTBS - KONIOUKK y KaKkTyca 2 - YCUKHU Ha KOHIIE JINCTa Y Tropoxa 3, 4 - JTUCThA-JIOBYIIKH Y
POCSIHKU M cappalieHuu S - CyXHe U COUHBIE JIUCThS JIyKa
6 - couHbIE BO/I03AIACAIOIIHE JIUCTHS all0d

115



Bonpocs! 1151 CaMOKOHTPOJIA

1. JlaiiTe onpeneneHrne HUCOETAIOIIEMY JIHCTY.

2. B dem 3akimouaeTcst OTIUYHE MPOCTOTO JIUCTA OT CJIOKHOTO?

3. Kak knaccupuuupyroT npocThie JUCThs C IENbHOMN MITACTHHKOM?

4. Kakue J1Ba MpU3HAKa MOJIO)KEHBI B OCHOBY KJIACCU(UKAIIMK MPOCTHIX
JIMCTHEB CPACWICHEHHOMN JTUCTOBOM TIIACTUHKOW?

5. Uem oTnuyaeTcsi 10 MUKPOCKOIIMYECKOMY CTPOCHHIO JOPCUBEHTPATbHBIN
JMCTOT U30J1aT€PaIbHOr0?

6. ['ne pacnoniaraeTcsi yCTbUUHBIN anmapar y JIUCTbEB 3TUX TUIIOB?

7. [Touemy kcuiiema B Imy4ke oOpaleHa K BepXHeil cTopoHe aucTa?

8. B uem ocobeHHOCTH cTpoeHUsT Me30(duiiia XBon?

9. Kakue mpu3HaKd B MUKPOCKOIMUYECKON CTPYKTYpE JHCTa
CBUJIETEIBCTBYIOT OKCEPO(UTHOCTH pacTeHus?

10. Kakune 0coOOCHHOCTH aHATOMUYECKON CTPYKTYPhI XapaKTEPHBI IS
JIMCTHEBPACTEHNM, IPOU3PACTAIOIIMX B BOJHOM cpeae?

TEHEPATUBHBIE (PEITPOJIYKTUBHBIE) OPTAHBI PACTEHUIA

PenponykTuBHBIE OpraHbl — 3TO OpPTaHbBl PACTEHUH, BBITIOJIHSIONINC
(GYHKUIMIO  TIOJIOBOTO  Pa3MHOXEHUA. Y  pa3lIMyHbBIX  IpeACTaBUTEIEH
PACTUTENBHOTO I[apCTBa OHU CHJIBHO OTJIMYAIOTCS M0 YPOBHIO AuddepeHuanuy u
CJIO)KHOCTH CTPOECHUS. Y HEKOTOPBIX BOJOPOCIEH W JUIIAMHUKOB T'€HEPATUBHBIC
opranbsl He AuQGEepeHIIUPOBaHBl HA MYXCKHE M KCHCKHE (MOP(OJOTUYECKH HE
OTJIMYUMBI) M PaA3UYaAlOTCAd TOJBKO (U3MOJIOTHYECKU. B npyrux ciydasx y
HUBIIMX pAaCTEHWW TEeHEepaTWBHBIC OpraHbl (ramMeTaHTraw) MOAPA3NESIOTCS Ha
anTepuauu (oOpasyrolue MY>KCKHE raMeThl) U OOroHHH (0Opasyrolue >KeHCKUe
rameThl), Kak MpaBUIO, OJHOKJIETOUHble. OT HHUX B TMPOIECCE HBOIIOLUU
MPOM3OIIIJIN  MHOTOKJIETOYHBIC TCHEPATUBHBIC OpraHbl BBHICHIMX PACTCHUU -
AHTEPHUINHA U apXETOHUHU. Y BBICIINX CIOPOBBIX PACTCHHUH (MXOB, AIIOPOTHUKOB,
XBOIIEH U TJIAyHOB) aHTEPUIUU MPEJCTABISAIOT COO0M HEOOJIbIINE OBaJIbHBIC WU
IIAPOBUHBIE TENbIA, OJETHIE CHAPYX U OCCIIOAHBIMU KJIETKaMHU, B KOTOPBIX
00pa3yroTcs MOJABUKHBIE CIIEPMATO30UAbI (MY>KCKUE TAMETHI).

ApXEroHMM  BBINVISIASAT  Kak ~ HeOoidbIIMe  OyTHUIKOOOpa3Hble WU
KOJ000OOpa3HbIe TeNblla, COCTOSIME U3 Opromka u mieiiku. B Opromke
MOMEIIAeTCsl HEMOIBIKHAS SUIIEKIIeTKA - )KeHCKas rameTta. B mporiecce sBomtonuu
BBICIIMX PACTCHUM AapXETOHWM W aHTEePUAUHM TMPETEPIEeBAIOT  YIIPOIICHUE
(penykuuto).

Y naumbonee BBICOKOOPTAaHW30BAHHBIX IMOKPHITOCEMEHHBIX pACTEHUH, a
TaKXe y HEKOTOPBIX rosoceMeHHbXx pacrenuit (Welwitscia, Gnetuni) apxeronuu
OTCYTCTBYIOT. ¥ COCHOBBIX OT apXETOHHSI COXPAHSETCA SIMIEKIETKa U HECKOJIBKO
OOKOBBIX KJIETOK, a MYXCKOW TamMeTOQUT peaylHpoOBaH 1O TpeX KIETOK U
aHTEpUIUNA, U KaK TaKOBOW He oOpasyeTrcs. Y MOKPBHITOCEMEHHBIX (LIBETKOBBIX)
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pacTeHud, B CBS3M C  OCOOCHHOCTSAMH WX  Pa3BUTHSA, BO3HHUKAIOT
BBICOKOCTICIIMAIM3UPOBAHHBIE T€HEPATUBHBIE OpPTaHbl - MYKCKHE TaMeTO(PUTHI
(IBLIBLIEBBIE 3€pHA), COCTOSIINE U3 JBYX KJIETOK (T€HEpaTUBHOM U BEreTaTUBHOMN),
U CWJIBHO PeIyLUPOBAHHBIC )KEHCKHE TaMeTO(MUTHI - 3apOIbIIIEBbIE MEIIKH.

['eHepaTrBHBIE OpraHbl BMECTE C OpraHaMu OECIOJIOTO M BEreTaTUBHOTO
Pa3MHOXEHUSI, OTHOCAT K PENPOYKTUBHBIM OpraHaM PacTeHHI.

['eHepaTrBHBIE OpraHbl y MOKPHITOCEMEHHBIX PACTEHUNW — 3TO I[BETKH U
JI0/IBI.

BETOK

[[BeTOK pa3HOOOpa3eH y pa3HbIX TPyNN PACTEHHM MO AETAISAM CTPOEHUS,
OKpacke W pa3MmepaM. M3BecTHbl 1BETKU 10 1 MM B auameTrpe (psACKOBBIE -
Lemnaceae) u oqHOBPEMEHHO CYIIECTBYIOT OUYEHb KPYIHBIE IIBETKH, HAIlpUMEDP Y
3HameHuTor paddesun ApHoapaa (Rafflesia arnoldii). Kpynnedmmuii mBeTok
ATOTO BHJIAa pacTeHUi umeet nuametp 6osiee 100 cm.

[[BeTOK BO3HMKAaeT U3 KOHyCa HapacTaHusd LBETOYHOro mnoodera. JIuctouku
OKOJIOLIBETHHKA, THIYMHKM W TECTUKU IOCIEI0BATEIbHO 00pa3yloTcsi B BHJE
OyropkoB W3  BepXyledyHOH  MepucTembl. [lepBoHayasbHO  MpOLIECCHI
(opMUPOBaHUS U PA3BUTHUS I[BETOYHBIX CTPYKTYp OCYIIECTBIISAIOTCS B LIBETOYHOM
nouke. [[BerouHas mouka OOBIYHO COCTOMT W3 MOYEUHOTO IOKpOBa (IEpYIIbl),
00pa30BaHHOI'O MOYEUYHBIMHU YEIIYSIMU - BUAOU3MEHEHHBIMH JHCTBSIMH, KOTOPbIE
IUIOTHO OKPY>Kat0T MOJIOJ10i 11BeTOK (OyTOH). MIHOT1a MOKPOB OTCYTCTBYET, TOTIa
OYTOH 3aIUIIAIOT MOJIOJBIE JTUCThS, MJIOTHO OOJIETaI0NIMEe OTACIbHBIE LIBETKU WU
LIEJIBIE COLIBETHA.

Cy1liecTByIOT J1Ba TUIIa IBETOYHBIX MOYEK: COOCTBEHHO I[BETOYHBIE MOYKH
(OyTOHBI), KOTOpbIE MOMHMO YEIIyH HECYT TOJBKO PENpPOAYKTHUBHBIE YACTH, U
CMEUIaHHbIE TTOYKH, HECYIIUE PENpPOAYKTHBHBIE YaCTH W 3a4aTKU BEre€TaTHBHOIO
nodera. IlomoxxeHne yacTeil LIBETOYHOTO MOKPOBAa B OYTOHE OTHOCHUTENIBHO JAPYT
Jpyra Ha3bIBaeTCs JIMCTOCMBbIKaHUEM. M3BECTHO AOBOJBLHO OOJIBIIOE YKCIO THUIIOB
JIMCTOCMBIKaHUS.

['maBHeMMEe M3 HUX — CTBOpPYATOE, CBEPHYTOE M uepenuTyaroe. Tum
JUCTOCMBIKAHUS TIOKPOBOB B OyTOHE — BaXKHBIM CHUCTEMATHYECKUW mpusHak. Ero
JIETKO YJAETCs OTPA3UTh HA JUarpaMMe LIBETKA.

[To mono>xeHuIo0 LBETOK ObIBACT BEPXYIICYHBIM MM OOKOBBIM, TO €CTh
BBIXOJUT U3 NAa3yXy BHUJIOM3MEHEHHOI'O WM HEBUJOW3MEHEHHOTO IPHULBETHOIO
nucTa (MpULIBETHUKA).

Yactb nmobera Mexy [IBETKOM M MPHUIIBETHUKOM Ha3bIBAIOT I[BETOHOKKOM.
Ecnu nBeToHOXkKa yKOpOUEHA WM OTCYTCTBYET, TO LIBETOK HA3bIBAIOT CUISIYMM.
BepxHusis 4acTh OCHM I1[BETKa, K KOTOPOW MPHUKPEIUISIOTCI BCE OOKOBBIE
(JlaTepanbHBIE) €r0 YacTH, SABISIETCS IBETOJNIOXKEM. L[BeTonoxke MOXKEeT HMETh
paznuyHble pa3Mepbl W (GOpMYy: YIUIMHEHHYIO, BBINYKIYIO, IUIOCKYIO WM
BOTHYTY10. Pa3pocmiasics 4acTp LBETOJOXaA, PACHOJOKEHHASI MEXIY MOKPOBaMU
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[BETKA W THHEIEEM, Ha3bIBaeTCs TOpOM. YacTu I[BETKa MPUHATO JEIUTh Ha
CTEpWJIbHBIE — K HHUM OTHOCSTCS TIOKPOBBI IIBETKA, WM OKOJOLBETHHUK, U
bepTHIIbHbIE, TO €CTh PEMPOIYKTUBHBIC (AHAPOLEH U TUHELIEH ).

Y HEKOTOPBIX IIBETKOB B PE3yJIbTaTEe CPACTAHMSI [IBETOJIOKA, HIDKHUX YacTel
MIOKpOBa M aHapoIies: oopazyercs ocodasi CTpyKTypa, Ha3piBaeMasi runantueM. OHa
MOXET OBITh pa3HOOOpPa3HOW (OpPMBI, HHOT/IA YYacTBYET B (POPMHUPOBAHUU IIJI0JIA
(Y WIMMIOBHUKA) W XapaKTEpHA I MpEJCTaBUTENCH ceMelcTBa PO30LBETHBIX U
MHOTHUX BUJIOB O0OOBBIX.

Yactu 1BeTKa pacmojararorcsi Ha  I[BETOJOXKE B  BUIE  psjaa
KOHIICHTPUYECKUX KPYTroB (LIUKJINYECKUN IBETOK) WJIM CIUPATHHO (AUUKINYECKUM
1BETOK). MIHOT/1a HAapyKHBIE JTUCTOYKUA OKOJIOIBETHUKA PACIIOJIOAKEHBI KpyramMu, a
BHYTPEHHHE TI0 cChupaiud. Takoil 1BETOK SBISETCA T'€MUIUKINYECKUM
(TOJIYUKINYECKUM). DBOJIIOIMOHHO AlMKINYECKHUE IIBETKU apXauydHee (JIPEeBHEE)
UUKJINYECKUX.

B 3aBHCMMOCTH OT KOJIMYECTBA YacCTEH B KaXKIOM KpYyre LIBETOK HA3bIBAIOT:
MOHOMEPHBIM, WJIM OJTHOYWICHHBIM, €CJIM B OJHOM Kpyre ojHa dacTh (uBa Salix);
JUMEpPHBIM, WJIA JBYYIEHHBIM — C JABYMS 4YacTsMHU B Kpyre (KamyCTHbIE
Brassicaceae); TpUMEpHBIM, WIM TPEXWICHHBIM (MHOTHE OJHOIOJIBHBIC);
TETPAMEPHBIM, WJIA YETBIPEXWIECHHBIM C YETBIPbMSI WIEHAMU B KpPYTE;
NEHTAMEPHBIM, WIIN MATUWICHHBIM.

WHorna ynciio KpyroB M yacTeil (4I€HOB) B HUX yBEIUYUBaeTCs (0COOEHHO
y canoBeiXx (opMm). Takol 1BETOK Ha3bIBAIOT MaxpoBBIM. MaxpoBOCTh OOBIYHO
CBSA3aHAa C PACIIEIJIEHUEM JIEIECTKOB B OHTOT€HE3€E I[BETKA, JINOO C MPEBpAlICHUEM
B JICTIECTKM THIYMHOK, UTO TIOBBIIIAET JEKOPATUBHBIE KauyecTBA COPTOB
KYJBTYPHBIX PO3, THOHOB, I'BO3/IUK. [10 OCOOEHHOCTAM CUMMETPUU LIBETKH JIEIISAT
Ha aKTUHOMOpP(HBIC, WU TMPaBWIbHBIC IBETKU (Yepe3 IBETOK MOXHO IMPOBECTHU
HECKOJIBKO IUUJIOCKOCTEM CHUMMETpUM) U 3UTOMOpQHBIE (LIBETOK JEIUTCS
IJIOCKOCThIO CHUMMETPHHM Ha TNIpaByl0 M JIEBYIO IIOJOBUHBI). B mponecce
MPUCTIOCOOJICHUSI K OMBUICHUIO C TIOMOIIBIO HACEKOMBIX M3 aKTHHOMOPQHBIX
IIBETKOBBO3HUKJIU I[BETKH 3UroMop(dHbIe (IIBETKH MHOTHX 0000BbIX). CyIlliecTByeT
TaK)K€ aCMMMETPHUYHbBIC IIBETKH, 4Y€pe3 KOTOpPbIE HEJb3s MPOBECTHU HHU OJHOU
IUTOCKOCTH CUMMETpuH (LIBETKH BasiepraHsbl jJekapcTBeHHoi Valeriana officinalis).

OKOJIOUBETHUK, WM CTEpUIJIbHAS 4YacTh LIBETKA, SBJISIETCA €ro IMOKPOBOM,
3alUIIAOMUM O0Jee HEXHbIE PEnpoayKTHUBHbIE YacTu. OH ObIBa€T MPOCTHIM U
OBOWHBIM. [IpOCTOM OKOJOUBETHHUK COCTOMT M3 OTHOCHUTEIBHO CXOJHBIX
JIUCTOYKOB M HE pa3lelieH Ha Yaledyky W BeHUYuK. Hes3paunbii npocTtoit
OKOJIOIIBETHUK HA3bIBAIOT YAIIEYKOBUIHBIM, SIPKOOKPAIIICHHBIN - BEHYUKOBUIHBIM.

Yuciio ponerd MpOCTOrO OKOJIOUBETHUKA Yy PaA3HBIX CHUCTEMATUYECKUX
rpymn HeoauHakoBO. OHO HEOMNpPENEICHHO Yy psja MPUMUTHUBHBIX CEMEWCTB U3
MOJKJIACCOB MAarHoJIMUJl U PaHyHKYJIuJ. B 1[BeTKax OJHOJOJIBHBIX YUCIO AOJEH
OKOJIOI[BETHUKA OOBIYHO KpaTHO TpeMm. MHOrma OKOJONBETHHK YAaCTHYHO WIIN
MOJIHOCTHIO PEAYIMPOBAaH, YTO, KaK IOJIATaloT, CBA3aHO C IMPUCIIOCOOICHHUEM K
BETPOONBUICHHIO. BoJibllioe 3HAYEHHWE MpPHU XAPAKTEPUCTUKE LIBETKA MMEET THII
CUMMETPHUH OKOJIOIIBETHUKA.

118



JIBOITHOM OKOJOLBETHUK U PepeHIIPOBaH Ha YAIIEUKy U BEHUHUK, OOBIYHO
CYILECTBEHHO Pa3INyYaroIrecs M0 OKPaCKe U pa3Mepam.

Yamieukold Ha3bIBAIOT COBOKYIMHOCTh YAIEIUCTUKOB. YallenucTuku yaiie
BCEro 3eJIeHbIe, pa3HooOpa3Hbie 1Mo ¢GopMe U 00pa3yOT HAPYKHBIN UIU HECKOIBKO
HapY>KHBIX KPYTroB OKOJOLBETHUKA. UMCIIO YalIeIUCTUKOB B IIBETKE BaphUPYET OT
IBYX (ceMeHCTBO MakoBbIX Papaveraceae) g0 HEONPEIeICHHOro  YHcia
(cemeiicTBO yaitHbIX Theaceae), HO y OOJIBIIMHCTBA JBYIOJIBHBIX UX YaIlle YEThIPE
WM O9Th.  YamenucTMKM  MOTYT  ObIThb  COBEpPIIEHHO  CBOOOJHBIMH
(HecpocmIMMUCA); B TaKUX CiydasX Yallleuka Ha3bIBA€TCS PpPa3eibHOJIUCTHOM.
Ecnu xe oHM cpacTaloTcsi Mexay coOOdM Ha OOJIbIIEM WM MEHBIIEM HX
MPOTSDKEHNUH, TO YalledyKka Ha3bIBAETCA CPOCTHOJMCTHOM. B CpPOCTHOIMCTHOM
Yalieyke BBIACIAIOT TPYOKy M OTrub (3yOubl, JOMacTd) B 3aBUCUMOCTH OT
XapakTepa U CTENEeHM cpacTaHus damenucTtukoB. [lo dopme TpyOku pazmuyaror
TpyOUaTyt0, KOJIOKOJbYATYI0 U BOPOHKOBUIHYIO YAILICUKH.

Yamreyka BO3HHMKJIA HSBOJIIOLMOHHO B PE3YyJbTaTe KOHLEHTPALUU BOKPYT
[[BETKAa U BHUJOWM3MEHEHUS BEPXHUX NPUIIBETHBIX JUCThEB. [MaBHas QyHKIMSA
Yalleykyd CBsA3aHa C 3allUTOM LBETKAa HA pPaHHUX H3Tanax ero (OpMUPOBAHUA.
HapyxHble MOKpoBbI OyTOHAa 10 €ro paclmycKaHUsl y LIBETKOB C JIBOMHBIM
OKOJIOLIBETHUKOM 00pa3oBaHbl yameuykoud. [Ipu pacmyckaHuu 11BeTKa U BO BpeMs
[[BETCHUs Yallleuka WHOT/A OmajgacT (CeMeicTBO MakoBbie Papaveraceae) wiu
otrubaetcs Hazaj. Hepenko oHa crmocoOHa BUAOU3MEHSTHCS, MPUOOpETast UHbBIC
(yHKUIMH, CBA3aHHBIE C pacCHpoOCTpaHEHWEM IUIoJa M ceMmsH. B cemelicTBe
SICHOTKOBBIX (Lamiaceae) gamedka CIy>KHT BMECTHIIUIIEM IS IPOOHOTO TUIO/AA, Y
aCTpPOBBIX OHa IMpEBpallleHa B XOXOJIOK (MalIyc), CIOCOOCTBYIOIIMI pa3zHOCY
IJIOJIOB BETPOM. Y depelabl Ha Yalleyke HMEIOTCS XapaKTepHble KPIOYOUKH,
COXpaHsIoIIMecs NpHU IUIOAAX; C HUX IMOMOIIBIO IUIOABI LEMJISIOTCS 3a IIEPCTh
KUBOTHBIX. VMHOTNA yamieuka npuoOpeTaeT SpPKyK OKPacKy U BBIMOJHSIET POJib
BEHYMKA, KOTOpPBII B 3TOM Cllydyae HEPEIKO OKa3bIBAECTCA pPELyLIMPOBAHHBIM
(kuBokocth Delphinium wu akomut AcONnitum wu3 ceMeicTBa JIIOTHKOBBIX
Ranunculaceae).

Benunk oOpa3yeT BHYTPEHHIOIO 4YacThb JIBOWHOTO  OKOJIOI[BETHHKA.
OBOJIOIMOHHO JIMCTOYKM BEHYMKA MPOM3OIUIM B pe3ysbTaTe CTEPUIM3ALUU U
oO1el peayKIuu THhIYMHOK (IMBUIBHUKOB), YIUIOMICHHUS! WX THIYMHOYHBIX HUTEH U
MpUOOPETEHUSI UMU OKPACKH.

[To pa3HooOpazuio pa3mepoB, (GOpPMBI U OKPaCKM BEHUYHUK IPEBOCXOJUT
OCTaJIbHBIE YaCTH I[BETKAa U CO3JaeT ero o0iuk. BeHunk oOpa3oBaH yenecTkamu,
YHUCJIO KOTOPBIX MOKET ObITh HEONPEAECICHHbIM, HO Yallleé PaBHO YETHIPEM, MATU
WIH TPEM, pexe IBYM JUOO OJHOMY. B OTHENbHBIX CilydasX BEHUYHK MOJHOCTHIO
peAayuupoBaH, Toraa ero (yHKIHUHM MEepexolsiT K yvamieuke. BeHuuk copeilcTByer
OTBUICHHUIO IIBETKA, MPUBJIEKas HACEKOMBIX-ONbUIMTENCH. DTa pOjib BBINOJIHIETCS
OTHOCHUTEJILHO MTACCUBHO OJ1arojapsi OKpacke, pasMepam WM XapakTepHoil ¢opme,
HO Y HEKOTOPBIX CHELHMATU3UPOBAHHBIX TPYII IBETKOBBIX BEHYHK CIOCOOCH
aKTUBHO y4acTBOBATh B Mpoliecce onblIeHus1 (0000BbIE, OPXUIHBIE), CIOCOOCTBYS
OoJjiee ycnemHou ero peanusaunuu. binarogaps spkoil okpacke JIEIeCTKOB BEHUYHK
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CIOCOOEH  OTpakaThb 4YacTh CIEKTpAa COJIHEYHBIX Jy4yeHd, MNpeaoXpaHss
PENpPOIYyKTUBHBIE YAaCTH IIBETKA OT IeperpeBa. 3aKpbIBasCh Ha HOYb, BEHUUK,
CO3/IaeT KaMepy, MPENSTCTBYIOUIYIO OXJIAXKICHHUIO I[BETKA WM MOBPEXKICHUIO €T
XOJIOJHOU POCOM.

Oxpacka BEHYMKA MOXKET 3HAYUTEIBHO BaphbUPOBATh MHOT/IA Y OJHOTO U
TOTO K€ BUAa. B Tponukax 6osiee OOBIUHBI paCTEHUSI C KPAaCHOM, OpaHkKeBOM 100
cuHe-(IERI OKpackoi BeHUMKa. B cTpaHax yMepeHHOro kjimmara mpeooianaer
KenTelid 1BeT. OKpacKy ONpeAeNsioT pa3IUYHble MUTMEHTHI MOJU(EHOIBHOM
npupoabl (Pp1aBOHOUIBI, B TOM YHCIIE€ aHTOIMAHBI, MPUIAIOIINE KPACHBIN, CUHUN
w1 (GUONETOBBINM 1LBET, W (PIaBOHBI — XenThlil). B gaHHOM ciydae okpacka
3aBUCHUT OT aKTUBHOU peakuuu (pH) Ki1eTouyHOTO cOKa (KpacHbBIN I[BET 00YCIIOBIICH
KHUCIIOW peakiuei, (UONETOBBIH — HEUTPaIbHON, CHHUH —  IIEJIOYHON).
OpaHxeByro, KEJITYI0, KPACHYIO OKpPACKYy JIEIECTKOB HWHOTJa OOYCJIOBIHMBAIOT
TaKke KaporuHouwl. MHorma (cemeiictBo OypayHMKOBBIX Boraginaceae) cumsis
WIM  KpacHas  OKpacka oOOyCJOBJIeHa TUTMEHTaMu —  OeTajllanHaMHU.
OOeciBeunBaHUe WM TOTEPS MUTMEHTOB Ha3bIBaeTcsd albOWHU3MOM. [lomumo
OKpacK{, BOCIPUHUMAEMOM 4YEJIOBEKOM, Ha BEHUYMKE CYIIECTBYIOT Y30DBI,
paziuyaeMble HACEKOMBIMH, BOCHPUHHMAIOUIUMHU YIBTPA()HUOJIETOBYIO YacTh
CHEKTpa. OTU y30pbl, BO3MOXXHO, JAalOT HACEKOMBIM JIOIOJHHUTEIBHYIO
uHGOPMAIIMI0O O pa3MEIICHUU HEKTAPHUKOB WU TMBUIBHUKOB B IIBETKE,
CIOCOOCTBYIOT UX MOCELIEHUIO U OIBLIEHUIO.

[lnactunka nenectka damie HeauddepeHIMpoBaHa, HO HMHOTJA YETKO
MO/IPA3/IeNsAECTCA Ha JIBE YACTU: HUKHIOK — CYXEHHYIO, MOJYyYHMBIIYIO HA3BaHHE
HOTOTKA, W BEpPXHIOK, HA3bIBAEMYI0 IUJIACTUHKOM, WM OTrHOOM (ceMencTBa
reo3anunbie Caryophyllaceae, 6o6ossie Fabaceae).

OOBIYHO BCE JIENECTKM BEHYHMKA Oo0Jiee WM MEHEE OJIMHAKOBBI, HO Y
HEKOTOPBIX CIEIHUATM3UPOBAHHBIX CEMEUCTB Pa3IMyaroTCs MO BeIUYuHe U popme
(dpuankoreie Violaceae, 6obGorbie Fabaceae, Oanp3amuHOBBIC Balsaminaceae).
Berpeuarores cimyuan o6pa3oBaHus OCOOBIX TMOJBIX BBISYUBAHUMA Y OTIEIBHBIX
JIETIECTKOB - TaK HAa3bIBAEMbIX IIMOPLEB (MHOTJAa OHU BO3HUKAIOT U3 JINCTOYKOB
IPOCTOr0 OKOJIOLIBETHHKA), CBSI3aHHBIX C OCOOEHHOCTSAMHU OmblIeHUs. B mojoctu
HIMOpIa HAKAIIMBAETCS HEKTap, BBIJCISIEMbI €r0 CTEHKAMHU WM CIeIIHAIbHBIMU
HEKTapHUKaMHU.

Paznuuaror pa3nenbHO — M CPOCTHOJIETIECTHBIE BEHUMKH. J[peBHEme u3
HBIHE JKHUBYIIUX [BETKOBBIX (MarHOJIMEBbIC, JIIOTUKOBBIC, KYBIIMHKOBBIE,
UOHOBBIE) HUMEIOT pa3/IeJbHOJICTIECTHBIE BEHYMKH. CpOCTHOJIETIECTHOCTh B
npouecce MOp(hOIOTrHYecCKOl HSBOMIOLMK BO3HUKJIA TO3HEE M HE3aBUCUMO B
pa3HBIX GUIETUUECKUX JIMHUSIX MOKPBITOCEMEHHBIX. CPOCTHOJENECTHBIA BEHUMK
4acTO MMEETCS Y HACEeKOMOOIBUISIEMbIX IIBETKOBBIX. B  CpOCTHOJIENECTHBIX
BEHUYMKAX pPa3MYalOT HUXKHIOK CPOCHIYIOCS YacTh, Ha3bIBAEMYyIO0 TPYOKOH, U
BEPXHIOIO PACHIUPEHHYI0 - OTrubd. Mecto mepexona TpyOKd B OTTMO Ha3bIBAIOT
3eBOM. B 3eBe MHOTIIa pacmnoJiaraloTcsl pa3IMuHOro Pojia BBIPOCTHI U MPUIATKH -
JOTIOJIHUTENIbHBIE TIPUCTIOCOOJEHUSI K MEPEeKPECTHOMY OIbUICHUIO0 (ceMeicTBa
OypaunukoBbie Baraginaceae, rso3mumunbie Caryophyllaceae, ropeuaBkoBbIC
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Gentianaceae). Y napruccoB (Narcissus) BBIpOCTBI IMPOCTOTO BEHYUKOBHIHOTO
OKOJIOIIBETHUKA OYEHb KPYIHbIE, IPKO OKpalIEHHbIE U 00pa3yloT Kak Obl BTOPOM
«BEHYMK», HA3bIBAEMbII NMPUBEHYMKOM, WM KOPOHKOH. J[uHA TpyOKHM BeHYMKA
paziMyHa U OTpPaXaeT OCOOCHHOCTH OMNbUICHUS pPa3HbIX BHUIOB PACTEHUMU.
VYBenuuenue UIMHBI TPYOKH, KOTOpask y HEKOTOPHIX TPOIMUYECKUX BHJIOB
nocturaetr 20-25 cM, cBfizZaHa C  TPUCIIOCOOJCHHEM K  OIBUICHHUIO
JUTMHHOXOOOTKOBBIMM 0a0o4ykamMu M TTUIAMU (KoimuOpu). BeHUuMKH U Bech
OKOJIOIIBETHUK  pa3HooOpa3Hpl 1o  ¢opme:  TpyO4aThie,  SI3BIYKOBBIC,
OO IIeBUIHBIC, TBYTYOBIE.

COBOKYIHOCTh THIYMHOK OJHOTO IIBETKA HAa3bIBAIOT aHjpoleeM. B
HEKOTOPBIX IIBETKAX AaHAPOIEH BOOOIE OTCYTCTBYET — O3TO TaK Ha3bIBaCMbIC
MECTUYHBIC I[BETKH, a B OJHOIOJIBIX TBIYMHOYHBIX IIBETKAX WMEIOTCS TOJIBKO
THIYUHKA. KOMMYeCTBO THIUMHOK B IBETKE y PA3HBIX BUAOB PA3IMYHO - OT OJHOU
(opxumusie Orchidaceae) 1m0 HeCKOAbKHX COTCH (IIOACEMEHCTBO MHMO30BBIC
Mimosoideae, cemerictBo 0000Bbic Fabaceae). MHOro4ucieHHbIE THIYHMHKH
marnosueBbix  (Magnoliaceae), UMETOIIIX TIOJTUMEPHBIH aHJ/IPOIICH,
pacmoJIoKeHbl MO CHUpaid. Y TNPUMUTHUBHBIX BUJOB TBIYMHKH PACIIOIOKEHBI
rpynaMy Wid B HECKOJIbKO KpyroB. /{71t GOJIBIIMHCTBA IIBETKOBBIX XapaKTepHO 3,
4,5, 6 win 10 TeraMHOK (OJUTOMEpHBIN aHapoliei). OOBIYHO OHU PACIIONIOKEHBI B
1-2 xpyra. DBojronus HUIA OT TOJUMEPHOTO AaHAPOIES K OJUTOMEPHOMY.
THIYMHKM MOTYT OBITH CBOOOJHBIMH JIMOO CpacTarOTCA Pa3IMYHBIM 00pa3oM W B
pasHoM creneHu. Hampumep, B TpONHYECKOM CEMENCTBE MeNUeBbIX Bce 10
TBIYMHOK CPAcTalOTCAd CBOMMH HUTSIMH B TPYOKY (OAHOOPATCTBEHHBIN aHAPOIEH).
Y 3BepobGost (Hypericum) THIUMHKH CpacTarOTC B IYYKH, IS aCTPOBBIX
(Asteraceae) xapakTepHO CKJICMBaHHE IbUIBHUKOB. Y MHOTHX MpEACTaBHTEICH
mojceMeiictea  MOTBHUILKOBBIX Faboideae (cemeiictBo 0600oBeie Fabaceae)
cpactatotcsi 9 TBIUMHOK, a OJHA oOcTaeTrcs CBOOOAHOU (IBYOpaTCTBEHHBIN
aHapornen).

Kaxnasd ThIUMHKA COCTOMT U3 CYKEHHOM HUTEBUIHOM WJIM JIEHTOBUIHOU
YaCTH — THIYMHOYHOW HUTH U PACHIMPEHHON YacTH - MbUIbHUKA. [[bUIbHUK HMeeT
JIBC TIOJIOBUHKH, COCIAMHEHHBIC JAPYT C JPYrOM CBSI3HUKOM, SIBJISIFOLTUMCS
IPOJIOJDKEHUEM THIYMHOYHOW HUTH. CBSI3HHK MHOTA MPOJOJDKEH B HAJCBS3HUK,
3aMETHBI B BUJE HEOOJBIIIOTO BBHICTYIA HAJl MBUIbHUKOM. JIJIMHA THIYMHOYHBIX
HUTEN y pa3HbIX pacTeHUW BapbupyeT. Yaiie oHu Oojee MM MEHEE pPaBHBI IO
JUTMHE OKOJIOIIBETHUKY, HO WHOTJIa 3HAYMUTEIHHO KOpOYE WM BO MHOTO pa3 €ro
NPCBBIIIAIOT, KakK, HampuMep, Yy TPOMHYECKOTO JICKAPCTBEHHOTO pPaCTCHHS
«IIOYCYHBIN wai», wiu komradb ycel (Orthosiphon stamineus) u3 cemeiictBa
ryoornBeTHbix (Lamiaceae). Ha momepeyHoMm cpese 4epe3 THIYMHOYHYIO HUTh
BHUJHO, YTO OOJIbIIIas €€ YacTh COCTOMT M3 IMAapEHXMMHOW TKaHW, a B IICHTPE
MIPOXOJUT COCYAUCTHIN MyUOK.

Kaxxnmas monoBuHKa MBIIBHUKA HECET ABa (peke OJHO WJIM MHOTO) THE3Ja,
KOTOpBIE€  SIBIIAIOTCSL MUKPOCHOpaHTUsIMUA. ['He3a TBUIBHUKOB — HAa3bIBAIOT
MBUTBIIEBBIME MEIIKaMU. B 3pesioM MbUTbHUKE MEePEropoIKM MEXKTY THE3/IaMU T10
Oonpiieit yactu wucuezaroT. CHapyX W MBUIBHUKA TOKPBITH snuaepmoit. [lon
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AIUJIEPMOM PACIIONAraeTCs CJIOM KJIETOK SHIOTELHs CO BTOPUYHO YTOJILEHHBIMU
KJIETOYHBIMU OOO0JIOYKaMH, 3a CYET KOTOPOr0 TMpHU TOJCHIXaHUM TbUIbHUKA
BCKpbIBalOTCS THe3da. [myOske 3aneraroT 1-3 ciiosi HEKPYHMHBIX TOHKOCTEHHBIX
kJ1eToK. CaMblii BHYTPEHHUI CJIOW KJIETOK, BBICTHJIAIOMIMI TOJIOCTh MbLIBLEBBIX
MEIIKOB, MOJTYYUJI Ha3BaHUE TaneTyma. CUMTAETCs, UTO COAEPKUMOE KIETOK 3TOU
TKaHU CIIY)KUT NMUTAHUEM JIJI1 PAa3BUBAOIIMXCS MAaTEPUHCKUX KJIETOK MHKPOCIIOP
(MukpocnoponToB). ['He3ga MBUIPHUKA OOBIYHO 3aMOJIHEHBl MAaTEPUHCKUMU
KJIIETKAMH MUKPOCIIOpP, MMKPOCHOPAMH U 3pelod NIbuIbLOW. MEUKpOCTIOpEI
BO3HUKAIOT U3 MUKPOCIIOPOLIMTOB B PE3YyJIbTATE MEW03a, CAMU MUKPOCIIOPOLIUTHI -
U3 HEMHOTHUX KJIETOK apxecmnopus (00pa3oBaTeNbHON TKaHU, (GYHKIIMOHUPYIOIIEH
Ha paHHUX CTagusAX pa3BUTUSA THE31 NbUIbHUKA). CoO3peBIIMI MBUIBHUK
BCKPBIBAETCS pa3HOOOPA3HO: MPOAOJIbHBIMU TPEIIMHAMH, JbIPOUYKAMU, KJIAalTAHAMHU.
[Tpu 3TOM mbUTBbLIA BhICkIaeTcs. [Ipu3Haku cTpoeHus:, (GOPMBbI, MOJIOKEHUS, YHCIIa
TBIYMHOK, a TaKXe caM THUI aHJpoLes HMEIOT OOJIbIIoe 3HAa4YeHHe JUid
CUCTEMATHUKH LIBETKOBBIX U TO3HAHUSI UX (PUIIOTEHUHU.

Y HEKOTOpBIX BHJOB YacTh THIYMHOK YTPaTHJa CBOK INEPBOHAYAIBHYIO
(YHKIMIO, OHU CTajJd B IPOLIECCE SBOJIIOLMU CTEPWIBHBIMU U IPEBPATUINCH B
ctaMuHOAMH. MHOTIa NBUIBHUKU MPEoOpa3yloTcs B HEKTAPHUKU - CEKPETOPHBIC
YacTH IBETKA, BbIIEISAONIME HEKTap. [IpeBpaTUThCA B HEKTAPHUKUA MOTYT TAK¥Ke
JIENIECTKH, UX YacCTH, YaCTH IIECTUKA U JaXe BBIPOCTBI LBETOJIOXA. HekTapHUKH
paznuuaroTcs no Gopme, pacnoiararoTcsi 0ObIYHO B TUIYOMHE IIBETKA U HEPEIKO
BBIJICTISIFOTCSL CBOEU OJIeCTsIIEH MOBEPXHOCThIO. B MbUIbHUKAX OCYIIECTBISETCS
IBAa BAXHEWIIMX JUIA  PEOPOAYKIHMHM  IIPOIECCA:  MHUKDPOCIOPOTE€HE3 U
MUKporameToreHes. B pe3ynbrare u3 MUKpOCHopbl (QopMUpYETCS — 3peiblid
MY>KCKON TamMeTOPUT (MYXCKYyI0 0CO0b) — MBUIBIIEBOE 3€pPHO. IBOJIOLUOHHO
TBIYUHKK —  3TO  BUJOM3MEHEHHBIE  MHUKPOCHOPO(QHUIUIBI  HCKOIMAEMbIX
TOJIOCEMEHHBIX - IPEJKOB LIBETKOBBIX PACTCHH.

COBOKYNHOCTh IUIOZOJUCTUKOB OJIHOTO I[BETKA, OOpa3yIOUIMX OJUH WU
HECKOJIBKO MECTUKOB, Ha3bIBAIOT TMHELEEM (OT IPEUeCKOro «TMHE» — JKCHILIUHA).
[11010MMCTHKY, WU KapIIEJUIbl — 3TO CTPYKTYPBI, CBA3aHHBIE IO IPOUCXOKICHUIO
CO CIOPOHOCHBIMH JIUCTBSIMU (MeracrnopouijiaMi) HCKONAEMbIX IPEIKOB
IBETKOBBIX pacTeHud. B Xome »3BomonMM U3 IUIOCKMX M OTKPBITBHIX
MeracrnopouyioB  BO3HUKIM  BJIOJb  CIOXKEHHbIE  (KOHIYIJTUKATHBIC)
IJIOJIOJIUCTUKH, Kpasi KOTOPBIX 3aT€M CPOCIUCh U 00pa30Bajiv 3aMKHYTHIN MECTHK
c ero HauOoyiee CYIIECTBEHHOW YacThiO — 3aBsI3bl0, HECYLIEH Ha BHYTpPEHHEU
MOBEPXHOCTH CeMs3auaTKu. Y IBETKOBBIX M3 MEracrnopousuioB 3BOJIOLHUOHHO
chopMupoBanach yHHUKalbHas CTPYKTypa, HMEIOIIAs 3aMKHYTYIO IOJIOCTh, B
KOTOPOM pa3BUBAIOTCS HANEKHO 3alIUIICHHBIE OT BHEIIHUX BO3JICUCTBUU
cemsi3ayaTku. HukHSS 4acTh MecTMKa — 3aBA3b BBIMTONHIET (QYHKUUIO BIKHOU
KaMepbl, MPEAOXPAHSIOMEH CeMA3a4aTKM OT BBICBIXaHHS, YTO  CJEJAJo
MTOKPBITOCEMEHHBIE MaJIO3aBUCUMBIMU OT BJIQXKHOCTH OKPYXKAIOLIEH Cpenbl H
SBUJIOCH OJHUM U3 (PaKTOPOB OCBOCHUS UMH aApUAHBIX (3aCYILIUBBIX) TEPPUTOPHIA.
Kpome TOro, mecTuK yKpbIBa€T CEMSA3a4aTKH OT IMOEAAHMS MX HACEKOMBIMH H
OTYACTH OT PE3KHUX KoJiebaHui temrepatypsl. [lecTuK cmocoOCTBYET ONMBUICHUIO U
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OIUIOOTBOPEHUIO. B cems3auaTkax, pacrnoyOKEHHBIX B 3aBA3U, OCYILLECTBIISIETCS
METracloporeHe3 U MeraraMeToreHes.

[lectuk, 0O0pa3oBaBIIMICS U3 OAHOTO IJIOJIOJMCTHKA, HA3bIBAIOT MPOCTHIM,
U3 JBYX U Oojee CpOCIIMXCS TUIOJOJIUCTUKOB — CIOXKHBIM. [IpocToit mecTuk
OOBIYHO OJHOTHE3/IHBIN; CIOKHBIN MOXET OBbITh pa3/iesieH Ha THe3/la WU ObIBaeT
OJIHOTHE3THBIM B 3aBUCUMOCTH OT OCOOEHHOCTEHN CpacTaHus IJI0A0IUCTUKOB.

['vHene#, cocTosMA U3 OJJHOTO MPOCTOTO, 0OPA30BAHHOTO E€AMHCTBEHHBIM
IJIONOJMCTUKOM NIECTUKA, HA3bIBAIOT MOHOKAPITHBIM.

AMNOKapnHbIi THUHEIEH COCTOUT U3 [JIByX WJIM MHOTUX CBOOOJHBIX
(HecpocmMxcs) MPOCThIX NECTUKOB. B mpolecce 3BONMIONUYN MIOAOTUCTUKA MOTYT
pazIMyHbIM 00pa3oM cCpacTaTbCsi, B pE3ydbTaT€ YEro BO3HHUKAET THHEIEH,
MOJTYIHMBIITHI 0000IIIEHHOE Ha3BaHKUE IICHOKAPITHOTO0. TaKkol THHEIEH TIpeICTaBlICH
OJIHUM CJIO)KHBIM TIECTUKOM. B 3aBUCMMOCTH OT cmnocoba cpacTaHus
IJIOJIOJIMCTUKOB  PA3JIMYalOT HECKOJIbKO THUIIOB  IICHOKAPIIHBIX THHEIIECEB:
CUHKApPITHBIN, MapakaprnHbli W Ju3uKaprnHbld. CUHKapHHBIA TUHENeH oOpa3oBaH
NECTUKAMH, KOTOPbIE CpacTaloTCd MeEXIy Cco000ii OOKOBBIMH CTEHKaMHU
IJI0JIOJMCTUKOB. BTOPUYHO OJHOTHE3HBIE MApaKkapIHbIA U JTU3UKAPIIHBIA THUIIbI
TUHELEs BO3HUKIM M3 CUHKApIHOTO B PE3yibTaTe PEAYKUMU OTACIbHBIX YacTel
IJIOAOJIUCTUKOB.

[IpencraBienust 0 TUMAX THHEIES IMIUPOKO HUCIOJIB3YIOTCA B MOp(hOJIOruwy,
HO MNpu OOIIel XapaKTepUCTUKE PACTEHHsS] HEPEAKO JOCTATOYHO MPOCTOrO
YKa3aHHs Ha TO, YTO THHENEHd L[EHOKapnHbld. HMHorma rpaHumel Mexay
CPOCIIMMHUCS IIJIOJTOJUCTUKAMU HE3aMETHBI, & EAUHCTBEHHOE THE30 3aBA3U HECET
TOJBKO OJHMH CEMs3a4aTOK. Takoll THHENEH, BO3HHUKIINN W3 LEHOKAPITHOIO,
HAa3bIBAIOT MICEBJIOMOHOKAPITHBIM.

CTpyKTypHO MECTHK JIt00Oro THIAa COCTOMT M3 HECKOJbKHX dacTeil. bonee
paclIMpeHHas €ro 4acTb, B KOTOPOM HAaXOISATCA CEMs3auyaTKd, Ha3bIBAETCS
3aBsI3bI0, BHITAHYTAs YacTh - CTOJIOMKOM, a BepXyIlleyHasi, HEPEJKO pacluIupeHHas,
- pbuUlblieM. Pbulblle mecTHKa oOecleyuBaeT BOCHPHUATHE MbUIBIEL.  OHO
pPa3BUBAETCS HAa BEPXYIIIKE CTOJOMKA WM HETOCPEIACTBEHHO Ha 3aBsi3M (CUisdee
pBUIbIIE), pexke (Y apXauyHbIX BUAOB) - BIOJIb CPOCHIUXCS KpPaeB IIOJOJIMCTUKA.
Paznuuaror cTunoamii, TO €CTh BBITSHYTYK0 YacThb MPOCTOrO TIECTUKA, H
COOCTBEHHO CTOJIOMK - BBITSHYTYIO 4acTh CJIOKHOTO nectuka. CTOI0UK BOSHUKAET
B pe3yJbTaTe cpacTtanus ctuiioaueB. OHAKO, 4aCTO B 000MX CIydasiX UCIONb3YIOT
TEPMUH CTOJIOUK.

dopmMa W BeJIWYMHA PHUIbIIA PA3JIUYHBI Y pa3HbIX BUAOB. l[loBepXHOCTH
pBUIbIIA OYEHBb YaCTO HEPOBHAsl, OyropyaTas U MOKPHITA JUIKOU KUJIKOCTBIO, UTO
croco6cTByeT OoJiee dpPekTUBHON (DUKCAMKM U YJIaBIWBAHUIO MbUIbIBL. Kpome
TOTO, PbUIbIIEBAs MOBEPXHOCTh HECET TOHKUN OEJKOBBIM CIOM — MEJUIHKYIY,
KOTOpasi, B3aMMOJICHCTBYSI ¢ OeJIKaMU SK3WHBI MBUIHIIEBOTO 3€pHA, 00€CIeunBaeT
MpopacTaHve MbUIBIIEBOM TPYOKH WM TPEMSITCTBYEeT eMmy. CTOJNOMK COCTOWT W3
PBHIXJION MapeHXUMHOW TKaHu. OH Kak Obl TPUIIOJHUMAET DPHUIBIE BBEPX, UTO
HEOOXOAMMO TPU HEKOTOPBIX MEXaHHW3Max Ipoliecca omblieHus. Mopdomorus
CTOJIOMKOB YpE3BBIUAHHO pa3HOOOpa3Ha M CIYKUT BaKHBIM CHUCTEMATHYECKUM
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npusHakoMm. /[l MHOTHX apXamdHbIX ceMeicTB (0coOeHHO U3 MoAKiIacca
MarHoJiMuj) XapakTepHO OTCYTCTBHE WM cllaboe pa3Butue croiduka. Ctoaduxku
4acTO HEPa3BUThl U y MHOTUX CHEIUATM3UPOBAHHBIX BETPOOIBUIIEMBIX (HOPM,
HaIpUMEP Y MHOTHX 3JIaKOB. B KpYITHBIX BETPOONBUIIEMbIX IIBETKAX (HAIIPUMED, Y
JWINH) CTOJOUKU JOCTUTAIOT 3HAYUTEIBHOW IJIMHBI, PbUIbIIE BEIHOCUTCSI BBICOKO
BBEpX, TEM cambIM oOJsieryaercsi omnbUieHHEe. OJHAKO TpPU STOM 3HAYUTEIBHO
YIJUHAETCS MyTh MbUIBLEBON TPYOKH.

3aBsi3p — HauMOOJEEe CYNIECTBEHHAs YacTh IECTHKA, HECYIIAs CEMs3adyaTKH.
Ona pazHooOpa3Ha mo ¢opMe W BHENTHEMY BHIY, YTO B 3HAUYUTEIHLHOW CTEMCHU
onpenensiercss TUNOM ruHenes. IlolocTh 3aBA3M WM OJHOTHE3IHAS, WIA
pazzienieHa Ha rHe3ga. lIpu >ToM OJHOTHE3[HAsl 3aBsi3b MOXKET OBbITh, KaKk B
IIPOCTOM IECTHKE, CPOPMUPOBAHHOM U3 OJTHOTO IUIOJOIUCTHKA, TAK U B CI0KHOM
MECTHKE BCIEACTBUE PEAYKIIUU OOKOBBIX CTEHOK CPOCIIHUXCS MEXAYy COO0H psaoM
PacroJOXKEHHBIX  IJIOJIOJIUCTUKOB. MHOTOrHE3IHOCTh  BO3HHMKAaeT JuOO B
pe3ynbTaTe CpacTaHusl IUIOJOJUCTHKOB, JIMOO  BCIEACTBUE OOpa3oBaHUs
IIEPETOPOJOK — BBIPOCTOB CTEHOK 3aBsi3U. B 3aBUCHMOCTH OT IOJIOYKEHUS 3aBS3U
[0 OTHOIICHUIO K JIPYT'MM YacTsAM I[BETKA Pa3/InyaroT BEPXHIOK, OJYHUKHIOI U
HIDKHIOIO 3aBsi3u. [Ipu BepxHell 3aBs3M Mpoure 4acTH LIBETKA PACIIOJIOKEHbI O[T
HEll, a cama 3aBs3b MOJHOCTHIO CBOOOAHA. [Ipy monyHM>KHEN 3aBs3U YacTH I[BETKA
CPAaCTAIOTCS C HEIO IPUMEPHO JI0 MOJOBHUHBI 3aBsi3U. ECiM peup UIET O HUXKHEH
3aBsi3M, TO YaCTW LBETKA pacCIoNaralTcs HaJa 3aBs3bl0 U HIDKHHE HMX YacTH
CpacTaloTcsi C €€ HapyXHOM CcTeHKoW. BepxHss 3aBsa3b 3BOJIIOIMOHHO OoJiee
apXanyHa, a HXKHSAS 3aBsA3b TEM WJIM UHBIM IIyTEM BO3HUKJIA U3 BEPXHEM.

MecTo nUpHKperuieHHsl ceMs3adyaTka B 3aBsI3M HA3bIBACTCS ILJIALEHTOM.
[InanenTa 0OBIYHO KMMEET BHJ HEOOJBIIOTO B3AYTHS, BBIPOCTAa WJIM BBICTYIIA,
00pa30BaHHOIO  TKaHSMM 3aBsi3u. B 3aBUCHUMOCTH OT  OCOOEHHOCTEMH
IOPUKPEIUVICHUS] CEeMA3a4aTKOB K 3aBA3M pa3jMyaloT J[Ba OCHOBHBIX THIIA
IUTALIEHTAlMK: JAMUHAJIBHYIO U CyTypajibHylo. Ilpyu naMuHanbHOM MialeHTaluu
ceMs3ayaTKM B 3aBA3M  pacIojiaraloTcsi Ha ee CBOOOJHOM  BHYTpEHHEU
MNOBEPXHOCTH (HampuMep, Yy BHUAOB poJia MarHoius), NpU CYTypaTbHOU —
ceMs3ayaTKu pacrnojoXeHbl BAOAb IBOB. CylIEeCTBYIOT W Jpyrue THIIbI
ianeHTanuu. Crnoco0 mialeHTaluy CBA3al ¢ TUIIOM TMHEeLes.

CeMms3auaToK, WM CEMSANOYKA, TOYHEE €ro LEeHTpajibHas YacTh —
3aKJIIOUCHHBIM B HEW HYILEUIyC, NPEeACTaBIseT CcoO00NH BHIOU3MEHECHHBIN
Meracniopanrui. Cems3a4aTKH paclojararoTcsl Ha IUIALEHTax 3aBs3U. OTO
HeOoJbIINE 00pa30BaHusl, B KOTOPBIX Y CEMEHHBIX PACTEHHM TakKe MPOUCXOJSAT
Ba)KHEUIINE PETPOAYKTUBHBIE MPOLECCHI:

1. meracnoporenes, To ecTb ((OPMUPOBAHUE METACIIOP;

2. MeraraMeToreHe3, To €cTh (POpMUPOBaHHE KEHCKOro Tramerodura u
SIMIEKJICTKH,

3. IBOMHOE OILJIOIOTBOPEHHE.

Cems13a4aTOK MOCJE OIJIOJOTBOPEHMS 3aKJIIOUEHHOM B HEM SIMLEKIETKH
(pexe 06e3 OIIOAOTBOpEHUs) pa3BuBaercs B cems. CeMs3adyaTOK COCTOUT U3
LHEHTPaJbHOW YacTH — HYyLEJIyca, WU Sapa, U OKPYXKAIOIUX €ro OJHOTO WU
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JBYX IOKPOBOB — MHTETYMEHTOB, KOTOPHIE HAJ BEPXYIIKOW HyIELTyca 00pa3yroT
pa3IMYHOM IMMpPUHBI KaHain — Mukpornwie. Cems3ayaToKk CcOOOIIaeTcss C
IUTAIICHTOM C TOMOINBIO0 CEMSHOXKHM, Wi (GyHuKymyca, ¢dopma, JUIMHA U
TOJIIMHA KOTOpPOW pasnuuyHbl. B cems3auaTke pas3nuyaloT —anuKalbHYIO
(BEepXyIIEUHYIO) — MUKPOIIIISIPHYIO YacTh U 0a3ajbHYI0, € IPOTUBOIOIOKHYIO, —
Xana3aibHYyl0 4acTh, WM xana3y. OT xama3bl OTXOAST WHTETYMEHTHI, U B €€
OCHOBAaHHMH 3aKaHUYUBAETCS UJIU PA3BETBISACTCS MPOBOASIINNA My4YOK, CICTYIONINI B
ceMs3a4aTok u3 GyHUKYIyca (BRIpOCTa BHYTPCHHEH MOBEPXHOCTH 3aBS3H ).

B 3aBuCMMOCTH OT OpHEHTAIlMM W PACIOJOKCHUS Xala3albHOU U
MUKPONWISIDHOW  4acTEHd  pas3jIM4aroT  HECKOJBKO  THUIOB  CEMSI3a4aTKOB.
CemszauaTku  OBIBAIOT TMpsIMBIE, WX OPTOTPOMHBIC, OOpalICHHBIC, WU
aHATPOITHBIE, ¥ TIOJyOOpalleHNble, WIM TeMHaHATpomHble. B pe3ynbrare
OJTHOCTOPOHHETO pa3pacTaHus U U3ruda ceMs3adaTka BOSHUKAIOT aM(UTPOITHBIN U
KaMIMJIOTPOIHBIN ero Tumbl. OCOOEHHOCTH CTPOEHHUS 3PEJIOr0 CEMEHU BO MHOTOM
OTIPEENSAIOTCA TUIIOM 00Pa30BaBIIIETO €T0 CeMsi3auaTKa.

[IBeTku ObiBatoT «oboemosbie» (C aHApPOIEEM U THUHELEEeM), WU
pa3lieabHONONbIe (OHOMONBIE) — TBIYMHOYHBIE (TOJIBKO C aHJIPOIIEEM) WIH
NEeCTUYHbIC (TOJBKO ¢ THHereeM). [[BeTku, UMEroIIe TOJIbKO TMHEIEH, Ha3bIBalOT
NECTUYHBIMU (KEHCKUMH), TOJBKO aHJPOLEH — THIYMHOYHBIMHU (MYXCKUMH).
Haulbonee gapeBHHME TOKPHITOCEMEHHBIE UMEIM I[BETKA o0oemoiible, a
Pa3aEIbHOIONBIE [IBETKH BO3HUKIN TO3/1HEE. OCHOBHOM NPUYMHON 3BOIIOLUU
000€moJIbIX IBETKOB B  Pa3/JCIbHOIOJNBIEC SBISCTCA MPHUCIIOCOOJICHUE K
3¢ (PEeKTHBHOMY TTEPEKPECTHOMY OIBUICHUIO. PacTeHus, pa3BUBAIONINE OTHOIIOJIBIC
IIBETKH HA OJHOH W TOW k€ 0COOM, HA3bIBAIOT OJHOJAOMHBIMHU;, Y IBYIOMHBIX
pacTeHUW TIECTUYHBIE W THIUMHOYHBIC IIBETKM TMIOSBIISIOTCS Ha  Pa3HBIX
AK3EMIUISIPAX OJHOTO U TOTO K€ BUJIA.

Haunnas ¢ XIX B. mis Gosee HAriasgHOTO BBIPAKCHHUS CTPOCHHS IIBETKA
UCTIONIB3YIOT (hopMyJbl U nuarpammbl. DopMysa 1BETKA MPEACTABISET YCIOBHOE
0003HauEHNE €r0 CTPOCHUS C TTOMOIIBI0 OYKB JIATUHCKOTO ajaBUTa, CAMBOJIOB U
uudp.

[Ipu cocraBnenun Gopmysbl yIOTpeOISIOT CIeAyIoNe 0003HAUCHUS

P — nmpocToit 0KOJIOIIBETHUK

Ca — yameuka.

Co — BEeHYHK

A — ThIUMHKA

G — necTuk.
KonnuecTBo 351eMEHTOB I[BeTKa 00O3Hauaetcs nudpamMu; O4eHb OOJIBIIOE
KOJMYECTBO — ~; OTcyTcTBHE — 0; cpociimecs: 4ieHbl — CKOOKOM; pacrnooKeHue

AJIEMEHTOB Kpyramu — (+); BEpXHsISI UJIU HUDKHSIS 3aBs3b — YEPTOUKON HaJ[ UJIU TIO
udpoit, KOTopas MOKa3bpIBaCT KOJWYSCTBO MECTUKOB; HENIPABUIbHBIM BEHUHUK — T;
MPaBHJIBHBIM BEHUHK * MIIM O; OJHOIOJBINA THIYMHOYHBIA I[BETOK — &', onHOMOMBIN
MIECTUYHBIN [[BETOK — 9 ; ABYMOJBIA - 3 §.

Hanpumep:
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Jlaaus % Pgys, Agys, G@)y

Jliotnk % K;, Cg, A ~,G ~,

Cypenuna % Koyo, Cqo Agyq, Gy
JlmarpamMmma — 93TO cXeMaTWdecKas MPOEKIHS IBETKa Ha IUIOCKOCTh,
NEPICHINKYISAPHYI0O K ocH IBeTKa. COCTaBISAIOT IuUarpaMMy IO TOMEPEYHBIM
cpe3aM HEpPaCKPHITHIX I[BETOYHBIX MOYeK. J(marpamMma maet Oojee MOJTHOE, YeM
dopMmyia, IpeaCTaBICHUE O CTPOCHHUH IIBETKA, MMOCKOJIbKY Ha HEH O0TOOpakeHO U
B3aUMHOE PACIIOJIOKEHUE Er0 YaCTEl, Yero Hellb34 I0Ka3aTh B popmyiie (puc. 89).

D @
I PR N ’/
0

.y

PHILH]

LippHL [_‘f‘

Pucynok 89— JluarpaMMbl IBETKOB

[Mudpa psimoM ¢ CUMBOJIIOM YKa3bIBA€T HA KOJHMYECTBO 4YacTe (WICHOB)
JaHHOTO Tuma B 1BeTke. Yepra mnon uudpoi, oOo03HAYAIOMIEW YHUCIIO
TUIOZIOMUCTHKOB B TUHEIEe, HAMpUMEp 3, CBUICTEIHCTBYET O TOM, UYTO 3aBS3b
BEPXHSS;, depTa HaJ HU(poi — 3aBA3b HIKHSSA; YepTa OT HMUQPPHI - MOTYHIKHSIS
3aBS3b.

Bosbiioe n HeonpeaeneHHOe YUCIIO YWIEHOB 0003HAYaI0T 3HAKOM ~.

Hampumep, ¢opmyrna mBerka Tiombnana *P g3 A 3453 G (3) moxasbiBaer,
YTO OH AaKTUHOMOpP(pEH, HMMEeT MPOCTONM UIECTUUYICHHbI OKOJIOIBETHHUK,
CBOOO/IHBIE JTOJIM KOTOPOTO PACIHOJIOKEHBI IO TPU B JBa Kpyra; aHIpoOLEN Takke
HIECTUWICHHBIN, W3 ABYX KPYrOB TBIYMHOK, a TMHELEH LIEHOKAPIHBIA W3 TpPEX
CPOCIIMXCS TUIOIOJIUCTUKOB (CIIOKHBIM MECTHK), 00pa3yIoIINX BEPXHIOI 3aBS3b.
®opmyna nserka ogyBanunka | Ca g Co 5 A 5) G (o) CBUIETENBCTBYET, YTO €T0
[[BETKU 3UTrOMOp(QHBIE, 000€Noible, UMEIOT JIBOMHOM OKOJIOLBETHUK, B KOTOPOM
Jameyka peAylupoBaHa, BEHYMK COCTOMT M3 TMATH CPOCIIUXCS JIETIECTKOB,
aHApOLe — W3 MATH CIUMIIAXCS TBUIBbHUKAMU TBIYMHOK, a THUHEIeH — u3
JBYX CPOCIIMXCS TUIOJOMCTUKOB, O0Pa3yOMIUX HIKHIOW 3aBsi3b. [lockombky U3
IBYX CpOCHIMXCS  IUIOMOJIMCTAKOB  pa3BUBACTCA JUIIb OAWH  (THHEIEH
TICEBOMOHO- KapIHbIiA), TO g (OpMynbl IBETKA OJyBaHYHMKA AOMYyCTHMAa U
Oosiee panmoHanbHas 3anuck G (1

dopmyina nserka acHoTkH 6enoi | Ca ) CO (243 A 4 G o) yKa3bIBaeT Ha ero
3UrOMOP(PHOCTh, 00O0EMOJOCTh, JBOWHOM OKOJOIBETHUK, B KOTOPOM 4YalleyKa
COCTOUT U3 MSATH CPOCHIMXCS YalIeNMCTHUKOB, & BEHUYMK — U3 MSATH CPOCLIMXCS
JIETIECTKOB, M3 KOTOPBIX [JBa MPOTUBOCTOAT TPEM OCTaJbHBIM;  aHIPOIEH
o0Opa30BaH YeThIpbMS CBOOOIHBIMH THIYMHKAMHU, 8 IEHOKAPIIHBIA TMHELeH — ABYMs
CPOCIHIMMHUCS IUIOJIOJIUCTUKAMH, OOpa3yIOUIMMH BEpPXHIOK 3aBsi3b. Jlmarpamma
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[[BETKA TMPEACTABISAET YCIOBHYIO CXEMAaTHYECKYIO MPOCKIUI0 YacTeil IBETKa Ha
TOPU30HTAIBHYIO MJIOCKOCTh M OTPAXKAET MX YHUCIIO, OTHOCUTENIBHBIE pa3sMephbl U
B3aMMHOE PACIIOIOKCHHE, a TaKKe Hamudue cpacTanumii. Ha nmuarpamme Hepemko
YKa3bIBAETCS PACIOJIOKEHNE KPOFOIIEeTo (IIPUIIBETHOTO) JIMCTA, MPUIIBETHUYKOB U
OCH COIIBETHSI WJIM To0era, HeCymiero IBeTOK. [IpHUIBETHWK, MPHUIBETHUYKH U
YaIIeTUCTUKN HU300pakaroTcsi CKOOKamMu ¢ KwieM ((purypHeIMH CKOOKaMH)
Pa3IMYHOTO pa3Mepa, JETMEeCTKH — KPYTJIBIMU CKOOKaMHU, THIYMHKH — B BHJIE Cpe3a
4yepe3 MbUILHUK W JIJIS YIIPOIICHUS B BUJIE 3aTYIICBAHHOTO 3JUIHIICA, THHEIEH —
TaKkkKe B BUJE Cpe3a depe3 3aBsi3b WM 3aBs3M (U1 allOKapIHOTO THHELEs) C
MIPOPUCOBKOM TITAIICHTAIINH M CEMsI3a4aTKOB.

JlabopaTropnasi pa6ora 19
Tema: Mopdgoaorus userka.

e paboTh: U3YYUTh  pasHooOpashe H  MOP(OIOrHYECKUE

MPU3HAKU [[BETKOB U3YYUTh OCOOCHHOCTH CTPOCHUS
aHJIpoles W THHEUEs pa3IMYHbIX PACTCHUU U
HAy4YUTHCS COCTABIIATH (POPMYITy I[BETKA

3anaqn: paccMOTpeTb  MOP(OJOTUYECKHE  OCOOEHHOCTH
CTPOEHUS I[BETKOB IIBETKOBBIX PACTCHHM Pa3IUUYHBIX
CUCTEMATUYECKUX  TPYII,  O3HAKOMUTbCA  C
Pa3ITUYHBIMU TUTIAMH CTPOCHUS aHAPOIIEs U THHEIIEs]

OGopynosanne: MUKpPOCKOIIbI, dYamku [letpu, mnpenapoBaibHbIC
UTJIBI, JTYTIBI

O0nexThI JKUBbIE WM (UKCUPOBAHHBIE B CIUPTE I[BETKH

HCCJIeIOBAHMSA:

Tronbriana (Tulipa sp.), peapku auxoit (Raphanus
raphanistrum L.), moTtuka eakoro (Ranunculus acris
L.), s6nonu (Malus sp.), ropoxa (Pisum sativum L.),
He3a0ynku (Myosotis sp.), cupenu (Syringa sp.),
tabaka (Nicotina tabacum L. ), kaprodens (Solanum
tuberosum L.), nuxopus (Cichorium intybus L.),
aeHsiHKM (Linaria vulgaris Mill.), s6monm (Malus
sp.), Oy3uHbl (Sambucus nigra L.); TmOCTOSHHBIN
MUKpOIpernapar TMOMEepPeYHoro cpe3a MbUIbHUKA,
MOCTOSTHHBI MUKpOTIpeTnapar 4epe3 3aBsi3b
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Xoa paboTbl

3ananue 1. U3yuenue mopghonocuueckori cmpykmypbi ysemia.
1. Mzyunte MHOTOOOpa3ue (hopM mBeTKOB B pupoe (puc. 90).

Pucynok 90— Pa3nuunble BUIBI IBETKA IBETKH C JBOMHBIM OKOJIOIIBETHHKOM:
1 - npaBwIBHBIN (3BE3UaTKA)
2- HETIpaBWJIbHBIC: & - MOHOCUMMETPUYHBIH (ICHOTKA) O - aCHMMETPHUYHBIN (BajiepraHa)
C MPOCTBIM OKOJIOIIBETHUKOM:
3- BEHUMKOBH/IHBIH (TIpoJIecKa), 4 - 4aleYKOBUIHBIN (MIIbM), 5 — TBIMMHOYHBIH, 6 - ITECTUYHBIH.
[{BeTKH C pa3aebHOIBHOICTIECTKOBBIM BEHUHKOM:
7 - MHOTOJICTIECTKOBBIH (MarHoius), 8 - 4eThIpEXIICNECTKOBBIN (YMCTOTEN)
CO CIaHHOJICTIECTHBIM BEHUYMKOM: 9 - BOPOHKOBUIHBIH (TiepBo1BeT), 10 - 13p14KOBbIi (1iKOpHii), 11
- KOJIOKOJIbYATBIH (KOJIOKOIBYHK), 12 - MOTBUIBKOBBIM BEHUMKOM (YHHA).

2. 3apucyiite o0IIyI0 cXeMy CTpoeHHS mBeTKa (puc. 91).

3. [Ipoananu3upyiiTe CTpOCHHME LBETKOB IMPEAJIOKEHHBIX PACTEHUM:
TIOJIbIIAHA, JHUKOM peabKU, TOpoxa, He3a0yIKH, CUpEeHH, Tabaka, KapTodes,
[IUKOPUS, JIbHSIHKU. 3apUCYHTE OKOJIOIBETHUKH IIBETKOB.

4. 3apucyiTe THIBI CTpOeHHUS 1BeTKa (puc. 91).

5. CpaBHUTH MEXIy COOOW 4Yallleyku IIBETKOB ITUKOW PEIbKH, Topoxa,
Tabaka W JailTe UM Ha3BaHUS MCXOJAS U3 CTENEHH CPAcCTaHHs YalleIMCTHUKOB.
JlaiiTe Ha3BaHMsI BEHYMKAM I[BETKOB Tabaka, kaprodeis, IHUKOpus, He3a0yaKu,
CUPCHH, JIbHSIHKH.

Pucynok 91— CtpoeHue nBeTka
1- nBeTOHOXXKA, 2- IIBETOJIOKE, 3 — OKOJIOIBETHHK, 4 — YAIICIUCTHKH, 5 - JISNECTKH, 6 - THIYUHKA
(a - TBUTPHUK O - THIYMHOYHAS HUTH), / - IECTHK (B - PBUIBLIE T - CTOJOUK [T - 3aBSI3b)
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Pucynok 91— Akrunomopdusie (1) u 3uromopdHsie (2) uBeTkn

6. OOo3HaubTC HAa PHCYHKE 4YacTH CPOCTHOJICTIECTHOTO BEHYHMKA —
TpyOKy, 3€B,0Truo, ryoy (puc. 92).

Pucynok 92— ®opMbI CpOCTHOIETIECTHBIX BEHUUKOB
A - xonecoBuaHbIH (BepOeiinuk Lysimachia vulgaris) b - BoponkoBuassiii (Tadbak Nicotiana
tabacum) B - konokonbuateiii (HEKOTOpbIE OHOIOBHBIE) I - TpyOUaThIil (TI0ICONMHEUHHK
Helianthus annuus) 1 - Tpy0O4artslii ¢ GJIIOAIIEBUAHBIM OTTHOOM (CHPEHBOOBIKHOBEHHAs Syringa
vulgaris) E - xonmaukossiii (BuHorpan Vitis vinifera); s3prakoBblii (01yBaHYKMK JEKapCTBEHHBIH
Taraxacum officinale) 3 - 1ByryObIii (OOJBIIMHCTBO MPEACTABUTEIICH I'yOOIIBETHBIX, MHOTHE
HOPUYHUKOBBIE): | - TpyOKa BeHUrKa 2 -0Truo, 3 - 3¢B BEHUUKa

7. CocTtaBpTe  KpaTKyl0  OOIIYI0  XapaKTepUCTUKY  H3YYEHHBIX W
3apUCOBAHHBIX OKOJIOLIBETHUKOB: THII CHUMMETPUH, JIBOMHOW WM IIPOCTOM,
CBOOOIHBIN WA cpocHIuiics, popma, YUCIIO0 YJICHOB.

3ananue 2. M3yuenue cmpykmypHoix 0coOeHHOCmel CmMpoeHUst aHOpOyesl.

1. [Ipoananu3upyiTe U 3apUCYUTE OJIHY U3 THIYMHOK BBIIIEPACCMOTPEHHBIX
1BeTkoB. O003HaubTe YacTH ThIYUHKH (puc. 93).
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Pucynox 93— TeruriHKa U CTPOCHHE MBUTHHUKA:
A - TeiunMHKa: ] - HUTH TBIYMHKHU 2 - OBUIBHUK 3 - CBA3HUK 4 - THE3/1a MbUILHUKA
b- BCKpBIBAIOIIMIICS TBUILHHK:
1 - sunepma 2 - hpubpo3HBIH ci10# 3 - IPOBOAAIINI ITy9OK CBSIZHUKA

2. PaccMoTpuTe M maiiTe XapaKTEpUCTHKY CTPOCHUS aHIPOLEs CIEAYIOIINX
pacTeHUM: TIONbIIAHA, SICHOTKH, KAaIyCThl, BepOeHHHKa, Tropoxa, 3Bepo0os.
OOpatuTe BHUMaHHE HAa YHWCIO TBHIYMHOK, HMX B3aUMHOE PACIOJIOXKECHHE,
MOJIO’KEHUE IO OTHOIICHHUIO K JICTIECTKAaM U YallleJTUCTHKaM, JJIUHY ThIYMHOYHBIX
HUTEH, Ux cpactanue (puc.94).

Pucynok 94— Tunsl anapones
A - 4eThIpeXCUIIbHBIN (KaIlyCTHBIC, TN KpecTolBeTHbIe Brassicaceae)b - nBycuibHbIN
(scHOTKOBBIE, MK TyOOoIBEeTHBIC Lamiaceae) B - neyOparcTBeHHbIi (0000BbIe Fabaceae)
I' - co ckIIeeHHBIMU B TPYOKY MbUIbHUKAMHE (aCTPOBBIC, HIIH CIIOXKHOIBETHBIC ASteraceae)

3. PaccmoTpuTe B MUKPOCKOI TIOTIEPEYHBIA Cpe3 MbUIbHUKA (TTOCTOSTHHBIN
npemnapar). 3apucyiite u caenaite obo3HaueHus (puc. 95).
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Pucynox 95— MukpocKonmn4eckoe CTpOeHHE MBLIBIIEBOTO THE3/a (A) HITBIIIbHUKA HA
nonepeunoM cpese (b):
1 - smuaepma- 2 — GUOPO3HBIN 10K 3 - IeTeHEePUPYIOMIHA cliol 4- TaneTym
5 - apxecropuii 6 - MbLIBIIA.

3ananue 3. U3yuenue cmpykmypHvix 0cobeHHOCmel cUHeyesl.
1. PaccMoTpuTe M 3apUCyHTE NECTUKH LIBETKOB TOPOXa, JIFOTHKA, THOJIbIAaHA

(puc. 96). Ha ocHOBe aHamu3za JaiiTe 3aKIIOYCHHE, M3 KaKOro 4YHclia
MJIOJJOTUCTHUKOB OHU COCTOSIT.

Peoiasye

Cmonbuk

3aBsa3b6

Pucynok 96- Ctpoenue nectuka

2. 3apucyiiTe TomepedyHble  pa3pe3bl  3aBsizeil  IIBETKOB  TroOpoxa,
OeJ1aIoHHbI, KPbDKOBHUKA, JpeMbl. Ompenenutre IO CTPOSHUIO 3aBs3U  THII
TUHELes.

3. PaccMmoTpuTe U 3apucyiiTe MECTUKH Topoxa, si0JIOHH, )KUMOJIOCTH (pHC.
97).

4. Omnpenenurte THUI 3aBSI3U: BEPXHSIS, HUKHSS, MOTYHWKHSA (puc.98).

5. PaccMoTpuTe Ha MOCTOSSHHOM IIpenapare NpoOJIOJbHBINA Ccpe3 3aBsi3u
ceMsi3a4aToK. 3apuCyiTe U 0003HAYHUTH ero yacTh (puc. 99).
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Pucynok 97— T'mHenel pa3nu4HBIX TUIIOB
A-B — nieHOKapmHBIi
(eIMHCTBEHHBIN MECTUK CIIOKHBII, COCTOUT U3 CPOCUINXCS KapIieyu)
I" - anokapIHbIi, KaXIbIi OTCIBHBII IECTUK HAa3bIBaETCS MPOCThIM A - maxopka Nicotiana
b - ua Salix B - mak Papaver T - cycak Butomus:1 - 3aBsi3b 2 - cTOIOUK 3 - pbUIBIIE

Pucynox 98— Tumsl 3aBs3u
A - oJTHOTHEe3/1Has 3aBs3b MOHOKApPIIHOTO I'MHeles] b- BTOpu4HO OHOTHE3HAs 3aBsI3b
[IEHOKAPITHOTO TUHeles (apakapmHblid TUII THHETes) B - maTurae3Has 3aBsi3b IEHOKAPITHOTO
ruHenes (CHHKapIHbId TUI THHenes ) [ - BTOpUYHO OJJHOTHE3/1HAs 3aBsI3b LIEHOKapITHOTO
ruHenes (JTM3UKapIHBINA THIT THHeTest) [l - BepXHsist 3aBsi3b, OKOJIOIBETHHUK ITOAITECTHYHBINA
E - BepxHsis 3aBs3b, IOKA3aH TUIAHTUH, K KpPasiM KOTOPOTO «IIPUKPEIUIEHBD» ThIYMHKH,IETIECTKH
Y YAIICTUCTUKHU (OKOJIONBETHUK OKOJIONECTUYHBIN) XK - IOTYHIDKHSS 3aBs3b3 - HUKHSS 3aBS3b,
OKOJIOI[BETHUK HAJIIECTUYHBIN.
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Pucynok 99— IlpononbHblil cpe3 ceMs3ayarka:
1, 2 - BHyTpeHHUH ¥ HAPYKHBI HHTETYMEHTHI 3 — SHIIEeKIIeTKa 4 - 3apO/IbIIIEeBBIMEIIOK S -
HyuLemnyc 6 - xanasa 7 - anTunozs! 8 - Bropuunoe sapo 9 — cunepruasl 10 - cemsiHoxkka 11 —
rtanenTta 12 - npoBosmii mydok 13 - meutbiieBXxo1(MUKPOIIHIIE).

3ananue 4. Cocmaenenue popmynvl u Ouazpammvl Yeemxa.
1. [TongpoObHO TpoaHATU3UPYUTE CTPOCHHME I[BETKOB JIWJIMH, OTYpIIa,
sI0JIOHH, BUIITHH, TOPOXa M COCTaBbTe (opMyibl 1 auarpammsl (puc. 100).

Pucynox 100- IlocTpoeHme auarpaMMBbl IIBETKA:
1 - och corBeTHs 2 - MPUIBETHUKS - YAIICIUCTHK 4 - JISTIECTOK 5 - ThIYMHKA
6 - ruHenelt 7 - KOOI JTUCT
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Bonpocs! 1151 CaMOKOHTPOJIA

1. Kakwue yacTu 11BETKa UMEIOT CT€0JIEBOE MPOUCXOKACHHUE, a KAKUE -
JMCTOBOE?

2. B ueM paznuune MeXIy HMKINYECKUMU, alUKINYECKUMHU U
TeMUIUKIINYECKUMHU [IBETKAMU ?

3. Kakue 11BeTku Ha3bIBAIOT TOJIBIMU?

4. B ueM paznuune MEXIy CUTYUM U HOTOTKOBBIM JICTIECTKaMU?

5. KakoBbl OCHOBHBIC THIIBI CPOCIIUXCS aKTUHOMOP(HBIX H
3UrOMOP(PHBIXBEHUUKOB?

6. Kakoit popMbl MOKET OBITH THIYMHOYHAS HUTH?

7. Conaep>XKUMO€ KIJIETOK KaKUX TKaHEW UJIeT Ha MUTAHUE MbUIbLIBI?

8. Kakoii IBeTOK Ha3bIBAIOT HAAIIECTUIHBIM, KAaKOH - ITOIIECTHYHEIM?

9. Kak ycTpoeH ceMsi3auaTok.

10. YUto nmaet Gosee MOJIHOE MPEACTABICHUE O CTPOCHUU IBETKA - (hopmyria
WJIn quarpamma’?

11. Kakyto popmyiry Ha3bIBAIOT SMIIMPUUECKOM, a KAKYIO - TEOPETHUECKOMI?

COLBETHS

[IBeTkn MOTYT pacmojaratrbcs MNOOAUMHOYKE WM Ipynnamu. B Tex cioyyasx,
KOIJJa OHHM pacnojlaraloTcst rpynmnamu, oOpa3yrorcsi cougetusi. ColBeTneM
Ha3bIBAIOT 4YacTh MOOEra WM CHUCTEMY BHUJOM3MEHEHHBIX I0OEroB, HECYLIUX
nBeTkd. CouBeTuss OOBIYHO OTTPAHUYEHBI OT BEreTATUBHON 4YacTU PACTEHHUSL.
buonornueckuii CMBICI BO3HHMKHOBEHHSI COLBETMM — B  BO3pacTaroUIEH
BEPOSITHOCTA OIBUICHUS I[BETKOB KaK aHEMO(PWIbHBIX, TaK U SHTOMOQUIBHBIX
pacteHuii. HECOMHEHHO, UTO HACEKOMOE 3a €IWHUIY BPEMEHHU MOCETUT Topasio
OoJblIE LIBETKOB, €CIM OHU coOpaHbl B couBeTus. Kpome TOro, 1mBeTkH,
coOpaHHbIE B COLIBETHS, OOJ€e 3aMETHbl CPEAM 3€JEHH JIMCThEB, HEXKEIU
OJIMHOYHbIC LIBETKA. MHOrME MOHUKAIOIIME COLBETHUS JIETKO PACKAYMBAIOTCS O]
BIIMSIHUEM JBUKEHMSI BO3]lyXa, CIIOCOOCTBYS TEM CaMbIM PaCCEMBAHUIO MbUIbIIBI.

ComBeTusi CBOMCTBEHHBI OOJBIIMHCTBY IIBETKOBBIX pacTeHUi. OOBIYHO
COLIBETHUS TPYNIUPYIOTCS Ha KOHI[AX BEreTaTHBHBIX IMOOEroB, HO HWHOTAA,
OCOOEHHO y TPONHMYECKUX JEPEBbEB, BOZHUKAIOT HA CTBOJAX M TOJCTBHIX BETBSIX.
Taxoe siBIeHUE U3BECTHO MOJI Ha3BaHWEM Kayln(iaopuu (OT JJATUHCKOTO «KAyJIHC
— crebenb, «(ocy — IBETOK). B kauecTBe npruMepa MOKHO MPUBECTH HIOKOJIAIHOE
nepeBo (Theobroma cacao). CuuTaercs, 4TO B YCJIOBHSX TPOIHUYCCKOTO Jjeca
kayaudiopus aeiaeT BETKU 00Jee JOCTYIMHBIMU JIJ11 HACEKOMBIX-OIBLIUTENCH.

3aKsabIBAIOTCSl COLIBETUSI BHYTPHU LIBETOYHBIX MJIM CMEIIAHHBIX MOYEK. Y
MHOTHUX pacTeHuil (Oy3uWHa, CUpEHb, TMAIlMHT) COLIBETHE BO3HUKAET KaK €IMHOE
[eJI0€ B pe3yjbTaTe ACSATENbHOCTH OAHOW MepucTeMbl. J[1oboe colBeTue mmeer
IJIaBHYIO OCb, WJIH OChb COLBETHsS, M OOKOBBIE OCH, KOTOpPbIE MOTYT OBIThH
Pa3BETBJIEHBI B PA3JIMYHON CTENIEHU WM He BeTBITCS. KOHEUHbIE X OTBETBIICHUS
- [IBETOHOXKH HecyT HBETKU. OCH COLBETHS AEIATCSA Ha y3Jbl U Mexaoy3aus. Ha

y3JIaX OCEN COLBETHS PACIIONATAKOTCS JINCTh U MPULBETHUKHU.
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CouBerre HECET BHJIOM3MEHEHHBIE WJIH HEU3MEHEHHbIE JIUCThA. CHIIBHO
BUJIOM3MEHEHHBIE JIUCThs HA3bIBAIOT MPUIBETHUKAMU, WK OpakTesiMu. CollBeTue,
HECylllee HEeM3MEHEHHbIE ACCUMUJIUPYIOIIUE JIMCThA, SIBISETCS (DPOHAO3HBIM, TO
€CTh OJIUCTBEHHBIM. Y OpaKTEO3HOTO COIBETHUS B Yy3JlaX pacrojiaralorcs
npulBeTHUKU. MHorjna BcelieqcTBUE MOMHOM peaykuuu OpakTell colBeTve
CTAHOBUTCS 20PaKT€O3HBIM. Y HEro MPUIIBETHUKH OTCYTCTBYIOT. COLBETHUSI MOTYT
OBITb PE3KO OTHEJNEeHbl OT BEreTaTUBHOM dacTu JMOO (0COOEHHO B clydae
(pOHAO3HBIX COIBETHI) 3Ta TPaHUIIa BEIpaKEHA HESICHO.

Touynas  xapakTepuCTHKa  COIBETHH  HeoOXoauMma TIpH  aHalU3e
Mop(donornueckux  OCOOCHHOCTEM  JIEKapCTBEHHbIX  pacTeHuwil.  [loaTomy
KJIacCU(UKALMK COLBETUN yJensieTcss 3HauuTenbHOe BHUMaHHE. COBpeMEeHHas
KJaccuuKalus COLBETHH, B CO3JaHIEe KOTOPOH OOJBINON BKJIaJ BHEC HEMEIKUNA
6otanuk-mopdonor B. Tpomrs (1964, 1969), noBonasHO cnoxHa. [TosTomy st
paboT MPHUKIAIHOTO XapakTepa W B y4eOHOM juTepaType MHOJB3YIOTCS OOBIYHO
Pa3IMYHBIMH YIIPOIICHHBIMU BApUAHTAMMU.

ComBeTHsi, y KOTOpbIX OOKOBBIE OCH BETBSITCS, HA3bIBAIOTCS CIOXHBIMU. Y
IPOCTBIX COLBETHI OOKOBBIE OCH HE Pa3BETBJICHBI U SBIISIOTCS I[BETOHOXKKaMU. Y
CJIOKHOTO COLIBETHSI OOKOBBIE OCH HECYT YaCTHBIE, UM MaplUaIbHbBIE, COLBETUS.
Cunraercs, 4TO CIOKHBIE COLBETHS BOJIOLIMOHHO BO3HHMKIM DPAHbIIE IPOCTHIX.
Bo MHOrux cimydasx MpOCTBIE COLBETHS BO3HHMKAJIM B IPOLIECCE YIPOILICHHUS
CIOXHBIX, 4YTO CBSI3aHO C peaykuueil ux OokoBeiX oced. I[lomarator, dYTO
OJIMHOYHBIE ILIBETKM B Ma3yXaxX JIMCTbEB WM HAa BEPXYyIIKaXx MNOOEroB TaKke
BO3HHUKJIM B PE3YJbTATE KPAWHEN PEYKIIMHA COLUBETUI PAa3HOro THUIIA. | 1aBHAsI OCh
MOXKET 3aKaH4YMBAThCS BEPXYIICYHBIM I[BETKOM - B 3TOM CJy4ae COLBETHE
OTPaHUYEHO B POCTE M TMOIYYMJIO HAa3BAHUE 3aKPBITOTO. Y OTKPBITHIX COLIBETUI
rJIaBHasi OCh 00JIaJJa€T HEOIPAHUYEHHBIM POCTOM, U LIBETKM PaCIoJiaraloTcs cOOKy
OT MOP(OJIOTHYECKON BEPXYIIKA. Y CIOXHBIX COIBETUH BEpPXYIICUHBIMU
[[BETKAaMHU MOTYT 3aKaHYMBAThHCS TJIaBHAasg U OOKOBBIE OCH, WM BCE OHU HUMEIOT
HEOTPAaHUYECHHBIN POCT.

VY 00oenonpix pacTeHUH COLBETUS HECYT OO0OEMOoJIble IBETKU, HO Y
OJIHOJIOMHOTO H JBYJOMHOTO COLIBETHSI MOTYT OBITb TakKX€ ThIYMHOUYHBIMH,
NECTUYHBIMU M MOJUTaMHBIMU. B mocnenHeM citydae BCTPEYaroTCsl OJTHOBPEMEHHO
TBIYMHOYHBIE, TECTHMYHBIE W oOoemnonble 1BeTKU. Kiaccudukanus compeTHit
MOXET OCYIIECTBISITHCS HA OCHOBE OCOOCHHOCTEH BETBIICHHUS KOHEYHBIX
napuanbHbIX COIBETUN. B COOTBETCTBUM € 3TUM COLIBETHS MOAPA3AEISAIOT Ha JBa
[VIABHBIX THUMNA: OOTpuoUJHbIC (OOTpUUECKHE, WM PalEeMO3HbIC) W ITUMOUIHBIC
(uumo3HbIe). Y OOTPUOMAHBIX COLBETUH (OT TPEYECKOrOo «OOTPHUOH» — KHCTh)
XapakTep BETBIICHUS MOHONOAUANbHBIA. [luMouaHble couBeTHst (OT IPEeYecKOro
«KIOMa» — BOJIHA MO 0CO0OMYy TOPSAKY  3alBETaHUs)  00S3aTENIbHO
XapaKTEPHU3YIOTCSI CUMITOAMAIIBHBIM BETBJIEHUEM MTapLUUATbHBIX COLIBETHIA.

[Ipoctbie OOTpPUOMIHBIE COLBETUS JIOBOJBHO OOBIYHBI, OCOOEHHO Y
TPaBSIHUCTBIX PACTCHUM. DOKOBBIE OCH MPOCTBIX COLBETUHM HE BETBATCA W
PEACTaBIAIOT COOOM LBETOHOXKKHM, 3aKaHUYMBaroluMecs LBeTKamH. IIpocTsie
COIIBETHUSI MOTYT OBITh KaK OTKPBITHIMHU, TaK M 3aKPHITBIMH. BO3HUKAIOT OHH, TIO-
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BUJIUMOMY, U3 CJIOKHBIX OOTPUOUIHBIX COLIBETHI Pa3IMYHOrO TUIA (B pe3yibTaTe
npoliecca peayKIMm), a TAK)Ke HHOT/IA U3 IUMOUHBIX COI[BETUH.

HaunGonee 0oObI4HOE TIPOCTOE COIBETHE - KUCTh. B KHCTH BCE IBETKU CUAST
Ha IIBETOHOXKaX, OoJiee MM MEHEEe PaBHOMEPHO paCHpeeiIeHHBIX BIOIb OCH.
Kuctu BcTpedaroTcss y MHOTHX IIPEACTABUTENIEH CEMENCTBA KPECTOLBETHBIX.

Konoc — nmpou3BogHOE KUCTH, OTIUYAIOUIUICS OT HEE CUJITYUMU IIBETKAMH.
B kounoc, Hanpumep, coOpaHbl IIBETKH Yy BUI0B poja satpeimHUK (Orchis).

Pa3HOBUAHOCTBIO KOJOCA CIEAYyeT CUMTATh HPOCTYI0 OOTPUOUAHYIO
cepexky (tomois Populus, mBa Salix). Cepexka OOBIYHO ITOHHKAET, ITOCIIC
[IBETCHUS WJIM CO3PEBAHMS IUIOJOB OMAJACT IEJIMKOM BMECTE C OChIO COI[BETHSI.
Yarme Bcerocepekka HeceT oHomoIbIe BeTKH (uBa Salix, Tomons Populus).

[TouTn BCE MpeICTaBUTEIM CEMEHCTBAa apOHHUKOBBIX (Araceae) MMeroT
COLBETHE NOYATOK, KOTOPBIA OTIMYAETCA OT KOJIOCA Pa3pOCLICHCs YTOJILIEHHOU
oCbl0 couBeTus. YacTo MOYaTOK OKPYKEH MPULBETHBIM JINCTOM - MOKPBIBAJIOM,
HEpEJKO MMEIOIIMM HE3EJIEHYI0 OKpackKy. Bce mepeuucieHHble COLBETUS UMEIOT
HOpMAaJIbHYIO Pa3BUTYI0 0Ch. OJIHAKO, CYLIECTBYET s/l COLBETUN C YKOPOUEHHOU
OCBIO.

K coupeTusiM Takoro THma OTHOCSATCS] 30HTHUK, F'OJIOBKA M KOP3UHKA.

30HTUK — COIBETHE, MPOU3BOJHOE OT KHCTH, HO y HETO BCE LIBETOHOXKKH U
IOPULIBETHUKH PACHOJOKEHbl Ha BEpPXYIIKE YKOPOUEHHOM OCH COLBETHS.
[TpumepaMu 30HTHKOB MOTYT CIYXHThb COIBETHS BUAOB mpumyisbl (Primula) u
xeHbleHs: (Panax). ['onoBka npencrtaBisieT coO0M BUIOM3MEHEHHBIH 30HTHUK, Y
KOTOPOTO  peAyLUHPOBAaHBI I[BETOHOXXKH, a YKOPOYCHHAass OCh COIIBETHS
paspacraercsi. [oj0BKa, OKpyXEHHas OOEpTKOM, TO €cTb COJIMIKEHHBIMU
BEPXYIIEYHBIMU JINCTHSIMHU, H3BECTHA TMOJ Ha3BaHHMEM Kop3uHKH. Kop3uHka
XapakTepHa JUIsl BCeX MPe/ICTaBUTENEN ceMeCTBa CIIOKHOIIBETHBIX.

CnoxHble OOTPUOUIHBIE COLBETUS MOTYT OBITh KaK OTKPBITBIMH, TaK W
3akpbIThiMU. Hanbosee oObIyHa MeTelKa, KOTopasi MpeJCTaBIIsIeT coO0i Ooiee win
MEHEE pa3BETBIEHHOE COILBETHE C NapLUaJbHBIMU COLBETUSAMHU OOTPHUOUTHON
npuponabl. Jlms MeTeNKM XapaKTepHO TMOCTETNIEHHOE YMEHbBIIEHHWE CTEIeHH
Pa3BETBICHHOCTH OOKOBBIX OCEH OT OCHOBaHUsI K Bepxymike. Kiaccuueckwii
MpUMEp METENIKH - METEJIKa HEKOTOPHIX 37IaKOB. MeTenka xapakTepHa sl IIUPOKO
KyJbTUBHUPYEMbIX BHI0B cupeHnu (Syringa) u crnupen uBosMcTHON (Spiraea
salicifolia). Mertenka 7nerko BHUIOM3MEHSIETCS B HECKOJBKO JAPYTUX THIIOB
CJIOKHBIX COLIBETUM, HAallPUMEP B CIIOKHBIM IIUTOK U aHTENy. CIIOXKHBIA IIMTOK
npeacTaBiusier  co00oil  BHUIOM3MEHEHHYI0  METENKy C  YKOPOUEHHBIMH
MEXI0Y3JIUSAMHA TJaBHOW OCH W CHJIBHO PA3BUTBIMH MEXIOY3JIUSIMU OOKOBBIX
oceii. OKOHUYAHUS TMAPIHUAIBHBIX COLBETHH TPHU O3TOM JOCTUTAIOT YPOBHS
BEPXYILIEYHOrO (TEPMUHAIBLHOTO) IIBETKA. Y aHTENIbl MEXA0Y3/IHsl OOKOBBIX Ocei
TaK CWJIBHO YJIMHAIOTCS, YTO TEPMUHAIBHBINA IIBETOK OKAa3bIBAETCS HA JHE
BOPOHKH, 00pa30BaHHON OOKOBBIMH OTBETBICHUSAMU. [IpuMepoM CIOKHOTO HIUTKA
MOXET CIYXHUTh COI[BETHE CIUpEH sMOHCKoW (Spiraea japonica), a aHTensl -
conerre jnabasHuka oOwbikHOBeHHOro (Filipendula vulgaris). CroxxHas KuCTh
IpECTaBISIET COOO0H COlLBETHE, Y KOTOPOTO OOTPHUOHIHBIE MAPIHAIbHBIE COI[BETHS
ABIISIIOTCS. IPOCTHIMU KUCTSIMU. CyILIECTBYIOT pa3HbI€ THUIIbI CIOKHBIX KUCTEH.
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Hanbonee oObIYHBI IBOMHBIE (BEepOHMKA MpocTepTas Veronica prostrata) u
TPOMHBIC CIOXKHBIE KHCTH (BepOmroxkbs  komrouka Alhagi  maurorum).
[Tpon3BOIHBIM OT CIIO)KHON KHCTH CYUMTAETCSl CIOXKHBIM KOJIOC. Y  CIOXHOTO
KOJIOCAa IIBETKH pAaCIoJiaraloTcsi Ha OOKOBBIX OCSIX, TO €CTb OHH CHISYHE, U
napiyaibHbIe COIBETHUS MPEACTABISAIOT CO00M MpoCThie KOMOChs. Kak u ciiokHas
KHCTb, CIIOKHBIM KOJOC MOXET OBITh JBOWHBIM WM TPOWHBIM. CIIOXKHBIA KOJIOC
UMEIOT OOJIBIIIMHCTBO 31AKOB M MHOTHE OCOKOBBIE. J[pyroe mpou3BOIHOE CIIOKHOM
KACTH — CIIOKHBIA 30HTUK. OH W3BECTEH IO COIBETHSIM IPEACTABUTEINCH
ceMeNCcTBa 30HTHUYHBIX. YaIe BCero CIOXKHBIM 30HTUK MMEET OOKOBBIE OCH JBYX
MOPSIIKOB — TIEPBOro W BTOporo. OCH MEpBOrO MOPSAKA OTXOAST OT BEPXYIIKA
IJIABHOM OCHM, a4 BTOPOr0 — OT BEPXYILIEK OceW mepBoro mnopsaka. IlapuuanbHbie
COIIBETHSI CIIO)KHOTO 30HTHKA, TAKMM 00pa3oM, MPEIICTABIISIOT MTPOCThIE 30HTUKH U
MOJYYHIIM Y CHCTEMATHKOB Ha3BaHUE 30HTHYKOB.

KpoMe mepeuncieHHbIX COLBETHH, CYLIECTBYET psI THIIOB, Y KOTOPBIX
0COOEHHOCTH BETBIICHUS TJABHOMW OCH OTJIMYAIOTCS OT OCOOCHHOCTH BETBIICHUS
HapIyalbHBIX COIBETHH — WX Ha3bIBAIOT arperaTHbIMH. Hampumep, Merenka
30HTHKOB — METEJIbYaTO BETBSIEECS COLBETHE, HECyllee Ha KOHEYHBIX OCSX
NpOCThIC 30HTUKK (apanuu MaHbwKypckas Aralia mandshurica). Merenka
KOP3MHOK — METEIhYaTO PA3BETBJICHHOE COILIBETHE, HECYIIee Ha KOHEUHBIX OCSX
napIyaibHble COLBETHS — KOP3UHKU. CYIIECTBYIOT elle KHCTh KOP3UHOK (4Yepenaa
noHukias Bidens cernua), komoc kop3uHOK (cymenunia JjecHas Gnaphalium
sylvaticum).

JIpyryto TpyIIly COCTABISIOT IIMMOWIHBIC (IIMMO3HBIE) COLBETHS. DTO
OOIIMpHAS TPYIIa COIBETHI, BCTPEYAOIIASCS TaK ke YacTO, KaKk U OOTPHOUJIHEIC.
Cpenn 1mMMOWIHBIX (IIMMO3HBIX) COIBETUH BBIJCISIOT JIBA OCHOBHBIX THIIA:
IIUMOUJIBI ¥ TUPCHI.

[luMounapl, KaK IpaBUIIO, MPEACTABISIIOT OO0 YIPOIIEHHBIE TUPCHL. Y BCeX
[MMOUIHBIX  COLBETHH MapluuaibHble COIBETHUsS OOpa3yloTCs 3a  CYeT
CUMHO/JMAIBHOTO BETBJICHUsA. Pa3nuyaioT Tpw THUIAa LMMOWIOB: MOHOXA3WH,
IMXa3uu | IUIeioxa3ud. Y MOHOXA3HMeB IMOJ I[BETKOM, 3aBEPINAIONINM TJIABHYIO
OCh, Pa3BUBACTCS TOJBKO OJHO MAapLUUAIBHOE COIBETHE WIM B IMPOCTEHIINX
CllydasiX €IMHCTBEHHBI IIBETOK. B COOTBETCTBUM C OCOOCHHOCTSIMU BETBJICHHUS
HapIUaIbHBIX COIBETHI THIIA MOHOXA3MEB MPUHATO BBIACISATH NU3BUIMHY, 3aBUTOK
U KIyOOK. MoHOXa3uil OOBIYEH Yy JIOTHKOBBIX, B YaCTHOCTH Yy JIFOTHUKA €IKOTO
(Ranunculus acris). IlapiuaneHbie COIBETHS B BHIE 3aBUTKA BCTPEYAIOTCS Y
OOJIBIIIMHCTBA MpeICTaBUTENeH cemeiicTBa OypaunnkoBbix (Boraginaceae).

OT mIaBHOWM OCH JMXa3us, MOJ 3aBEPIIAIONIUM €€ IIBETKOM, OTXOMAT JBa
HapIUabHBIX COIBETHS, a B MPOCTEHIIMX CIy4asX — JiBa I[BETKA. BO3MOKHBI
IIPOCThIE, JBOWHBIEC, TPOWHBIE AuXa3uu. [uxa3uil BcTpeyaercs y psaa IBO3AUYHBIX,
HampuMep BUI0B poja 3Be3auarka (Stellaria).

[lnefioxa3uu XapakTepU3YIOTCS CTPOSHHEM, IMPH KOTOPOM IO/ IIBETKOM,
3aBepIIAIONIMNM TJIABHYIO OChb, DPa3BUBAIOTCS TpPH WIH Oojiee MapIUaIbHBIX
corBeTus (Wiu 1BeTKa). [[puHIMNANIBHO BO3MOXKHBI JBOWHBIC, TPOMHBIE U Oojee
CJI0’KHBIE TICUOXAa3UU.
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s poxna moimouaii (Euphorbia) u3 cemeiicTBa MOJIOWaliHBIX XapaKTEpeH
OCOOBI THUN IIMMOUJHOTO COIIBETHSI, MOJYYUBIIMM Ha3BaHue Imatuid. [luatuii
COCTOUT M3 BEPXYILICYHOIO NECTUYHOTO LBETKA W ISTH THIYMHOK, BO3HUKIIMX
BCIICICTBUE KpaWHEW pPEAYyKUHUH IISITH THIYMHOYHBIX MMAPUHUAIBHBIX COI[BETHIA.
[uatuit  okpykeH OOEpPTKOM, COCTOSIIEH W3 JIUCTbEB PEayIIUPOBAHHBIX
NapUUaJbHBIX COLIBETUN.

Tupchl yCTPOEHBI CIIO)KHEE LHMMOMAOB. JTO pAa3BETBICHHBIE COLIBETUSA,
MIPUYEM CTETIEHb PA3BETBICHUS YMEHBIIAETCS OT OCHOBAaHUS K Bepxyiike. [ 1aBHas
OCbh THPCA HAPACTAET MOHOMOJAUAIBHO, HO MAPUHAIBHBIMUA COLIBETHUSIMH TOTO WU
WHOTO TIOpSJIKA SBJSIOTCS IMMOUIBI. B03MOXHBI pasznudHble KiIaccupUKauu
TUPCOB. THUPCHI, TIaBHAs OChb KOTOPBIX 3aKAHYMBAETCS I[BETKOM, HA3bIBAIOTCS
3aKpBITHIMH, B IPOTUBHOM CIIy4a€ OHU CUUTAIOTCS OTKPBITHIMU. B 3aBUCHUMOCTH OT
CTEMIEHH PAa3BETBICHUS OOKOBBIX OCEW BBIICISAIOT IJICHOTUPCHI, Yy KOTOPBIX
IIUMOMJIBl PA3MEINAIOTCS HA OCAX TPETHErO U 00JIee BHICOKUX MOPSIIKOB; TUTUPCHI,
y KOTOPBIX [IUMOUbI PACIOJIOAKEHBI HA OCSIX BTOPOrO MOPSAKA, © MOHOTHUPCHI, Y
KOTOPBIX HUMOU/IBI HAXOIATCSI HEMOCPEACTBEHHO HA TJIABHOM OCH COLIBETHS.

Breninee ¢X0ACTBO TUPCOB € KUCTBHIO, KOJIOCOM, CEPEHKKOU, 30HTUKOM WU
TOJIOBKOM MO3BOJISIET TOBOPUTH O KUCTEBUAHOM, KOJIOCOBUIHOM, CEPEKKOBHIHOM,
30HTUKOBHUIHOM, T'OJIOBKOBHJIHOM THpcax. THUPCHI JIErKO MpeoOpa3yroTcs B Ipyrue
TUIIBI COI[BETUH B XOJ€ peayKuuu (YMEHbIIEHMs) uKciia OOKOBBIX OCEH,
YKOPOYECHHUSI MEXI0y3Nuid. B pesynapTare peayKuuu BO3HUKAIOT LHUMOWJIBI -
COIIBETHSI, MO BHEIIHEMY BHUJY MOJAOOHBIE OOTPUOMAHBIM, M Ja)Ke OJUMHOYHBIC
LIBETKA. THUPCHl BCTpEYArOTCA y pacTeHW o4eHb 4acto. Hampumep, twpc -
comBeTHe KoHCKoro kamTana (Aesculus hippocastanum), apyroit nmpumep Ttupca -
cousete KopoBsika (Verbascum) wu3 cemelicTBAa HOPUYHHKOBBIX.  THPCHI
Pa3JIMYHBIX TUIIOB MPEJCTABIISIIOT CO00M colBeTusi Bcex ry0onBeTHbIX. ColBeTre
Oepe3bl - CEPEeKKOBUIHBINA THUPC.

JlabopaTtopnasi pa6ora 20
Tema: CouBernsi n UX Kjaccupukamus.

Heak padoTbr: MOKa3aTh Pa3sHOOOpa3ue COIBETUH W WX OTIUYUTEIIbHBIC

IIPU3HAKU HA PUMEPE BBILIENIEPEYNCICHHBIX PACTEHUN

3anauu: O3HAKOMHUTECS CO CTPOEHHMEM JBYX THUIIOB COLBETHUI
(POCTBIMU U CTIOKHBIMU) M MIX KJIaccu(ukarmen

ObopynoBanmne: repOapHbie 00pa3Ibl

ObnexThbI repbapHbie 00pasipl corBernii yepemyxu (Padus racemosa

MCC/Ie/IOBAHUS:

(Lam.) Gilib.), rpymu (Pyrus communis L.), nonopoxHuka
(Plantago major L.), aupa (Acorus calamus L.), uncrorena
(Chelidonium majus L.), kneBepa (Trifolium repens L.),
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pOMaIK1 (Matricaria inodora L., JIOHHUKA
nexkapctBeHHoro (Melilotus officinalis Desr.), MopkoBu
(Daucus sativus Roehl.), mmenunsr (Triticum aestivum
Vill.), Owuptounnsl (Ligustrum vulgare L.), Oy3uHbI
(Sambucus nigra L.), na6aszuuka (Filipendula ulmaria
(L.)Maxim.), nmamyatku (Potentilla anserina L.), repanu
(Geranium silvaticum L.), He3abyaku (Myosotis palustris
Hill.), 3Bepo6ost (Hypericum perforatum L.), monouas
(Euphorbia helioscopia L.), cmoneBku (Silene nutans L.)

Xoxa padoThl
3aganue 1. H3zyuenue cmpykmypwl coysemuil.

1. Paccmotpute npeiyioxKeHHbIE COI[BETUSI U OTIPEICTUTE OCHOBHBIE €r0
CTPYKTYPHBIC YacTH. 3apUCYHTe CXeMy CTpoeHHUs corBeTHit (puc. 101).

§
s

6 2 — ——

R

e

Pucynok 101- Crtpoenue coupeTus
1 - rmaBHas ock 2 - 60KOBast OCh (Mapakyiaanii) 3 - y37bl 4 — MEXKIOY3JIHS
S - MPUIBETHUKY 6 - IIBETOHOXKKH / — IBETKH

3aganue 2. Uzyuenue munos coysemuii.

1. PaccMoTpuTe M ONpPEACIUTE THUIBI COLBETUM CIEAYIONIUX PACTCHMI:
YepeMyXHu, TPYIIIH, MOJOPOKHUKA, aupa, YACTOTeNa, KJIeBepa, pOMAIIKU, JOHHUKA,
MOPKOBM TMIICHUIIbI, OUPIOYMHBI, Oy3WHBI, Jaba3HWKaA, Jam4aTKU, TEepaHH,
He3a0yIKH1,3Bep0o00si, MOJIoUasi, CMOJICBKHU.

2. ITonw3yscek cxemoit (puc. 102—-104), npoknaccupuiupyite COBETHS U
3apUCYUTE HUX CXEMBI.
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FRY P

8

Pucynok 102— Tumsl 60TpHOUTHBIX COIBETUI
A- ipocthie 6oTpronHbIe: 1 - KUCTh 2 - KOJIOC 3 - MOYaTOK 4 - IPOCTON 30HTHK
5 - rosioBka 6 - KOop3uHKa 7 - MHUTOK (4, 5, 6 - C YKOPOUCHHOH TTIaBHOM OCHIO, IIPOUHE - C
yIauHeHHOH) b - cioxHbie 60oTpronaHbie: 1 - MeTenka 2 - CIOXKHBIN IUTOK 3 - aHTena B -
CJIOKHBIE OOTpUOUIHBIC: 1- TpOWHAS KUCTh 2 - IBOWHAs KUCTh 3 - IBOWHOU KOJIOC
4- BOWHOI 30HTHUK

Pucynokx 103— ArperaTHble COI[BETHS:
1 - MeTenka 30HTUKOB 2 - MeTeNIKa KOP3UHOK 3 - IUTOK KOP3UHOK
4 - KUCTh KOP3UHOKD - KOJIOC KOP3UHOK
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Pucynok. 104— [{lumounaHbie COIBETHS
A - mumownpl: 1-3 - MoHOXa3uu: 1 - aeMeHTapHBI MOHOXa3UH 2 — U3BWIIMHA,
3- 3aBUTOK 4 - TBOMHOM 3aBUTOK 5—6 - quxasuu: 5 - quxasuid 6 - TpOMHON quXxa3uid
7-8 - mtetioxasum: 7 - mieiioxasuil 8 - qBoiHOI Tuieiioxasuii b — tupc

Bonpocsl 17151 CAaMOKOHTPOJIS

1. Yro Takoe cTaMHUHO UM ?

2. U3 xaKkoii TKaHW U B pe3yJIbTaTe KAaKoro JEJIeHUsI 00pa3yroTcs
MUKPOCTIOPHI?

3. Kakas u3 Tpex yacrteit mecTuka MOKET OTCYTCTBOBAThH?

4. Kakas 4yacTh ceMsizauarka sBJISICTCSI TOMOJIOTOM MeracropaHrus?

5. Uto nmaet GoJiee MOJHOE MPEACTABICHUE O CTPOCHUU IIBETKA -
dbopmyna unuauarpamma?

6. Kakyro popmyny 11BeTka Ha3bIBalOT SMITUPUUECKOMH, a KaKyIO —
TEOPETUYECKON?

7. Onpenenute OUOIOTUUECKYIO POJIb COIBETHIA.

8. Kak oTIIMYuTh CUMIIOTMAITEHBIE COIBETHS OT MOHOITOAHATBHBIX ?

9. Ha kakue aBe rpymnibl MOKHO Pa3JIeUTh MPOCTHIC COIBETHUS?

10. KaxoBbI xapakTepHbIC TPU3HAKU KAXKIOTO U3 CIOKHBIX M MMPOCTHIX
COLIBETHI?

CEMHA

Cemss — opran TOJIOBOTO pPa3MHOXKEHHSI W PACCENICHHUS] PaCTEHUH,
pa3BUBAIOIIMXCA B OCHOBHOM W3 OIUIOJIOTBOPEHHOIO cemsi3adarka. Pa3Burtue

3apoJbIlia M CCMAH IIOCIC I[BOﬁHOFO OINIOJOTBOPCHUA IIOJYHYHIJIO HA3BAHHC
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«amgpumurcucy (ot rped. amphi — ¢ o6eux cTopoH). Pa3Butue 3apospiina u ceMsiH
MOXXET MPOUCXOIUTh U 0€3 OIUIOJOTBOpEHUs — anomukcuc. B pe3ynbrare
arlOMUKCHCA TIPU METracnoporeHe3e MENo3 HE MPOUCXOIUT, OITOMY BCE KIIETKU
3apOABIIIEBOTO MEIIKAa JIUIJIOMJIHBI.  3apoJbIIl  MOXET 00pa3oBaThCs U3
SAUIEKICTKN (TapTeHOreHe3), U3 JII0OOW APYroi KIETKH 3apOJbIIIEBOr0 MeEIKa
(amoramus), U3 KJIETOK HYyIEIIyca U T. . ATOMHKCHUC 4YacTO BCTpEYaeTcs y
NPEACTABUTENIEM CEMEWCTB PO30BBIX, PYTOBBIX, [ACICHOBBIX, aCTPOBBIX,
MSITJIIMKOBBIX.

Cemst COCTOUT U3 3apO/iblllia, SHIOCIIEPMa, CEMEHHON KOXKYPbI. 3apOIbIIl —
9TO MUHHUATIOPHBIN CIOPO(MUT, SIBISIONMUNCS OCHOBHON 4YacThi0O CeMEHU. B Hem
pasnuyaroT 3 3apOJBIIICBBIX OpraHa: 3apOJBIIICBBIM KOPEIIOK, 3apOJBIIICBBIN
cTebesieK ¢ 3apO/IbIIIEBON TOUYKOM U 3apOABIIIEBBIC TUCThSI (CEMSIIONH).

3apoApIeBbIii TOOEr MPEACTaBICH OChIO (3apOABIIIEBEIM CTEOCTHKOM)
CEMSIIOJIbHBIMU JIUCThSIMU, WM CEeMSJIONSIMU: 2 — Yy JBYJOJBHBIX U 1 — y
OJIHOJONIbHBIX pacTeHu# (y 3apojblllia OJHOJOJBHBIX HAMEUalOTCAd 3a4aTku 2
CEeMsIONEH, HO OJHA M3 HHUX HE MOJy4YaeT AAIbHEHIIEro pa3BUTHS). YYacTOK
cTebenbka B 3apOJBIIIE BBINIE CEMSIOJCH Ha3bIBA€TCA JIUKOTUJIEM, WIA
HAJCEMSIONBbHBIM  KOJICHOM, HIXKE  CEMS0JIEl — TUIOKOTWIEM, WIIU
MOACEMSIONBHBIM KOJIEHOM.

CeMeHHass KOXypa OOBIYHO MHOTOCJOWHA M TPHUCYTCTBYET Y CEMEHH
Bcerna. Ee rmaBHas GyHKIUS — 3amuTa 3apojbliia OT YPE3MEPHOTO BBICHIXaHUS;
OHAa TaKXe MPEeJOXPaHsSIeT 3apOoAbIl OT MPEeXIAEBPEeMEHHOro mnpopactanus. [lpu
MPOpaCTaHUU TIEPBbIE MOPLUU BOJbI MPOHUKAIOT BHYTPh CEMEHH Y€pe3 OTBEPCTHUE
B CEMEHHOM KOXKYpPE - MUKPOTIUJIE.

DHaocIepM 00BIYHO COCTOUT M3 OKPYTIIBIX KJIETOK 3amacaroiiei TKaHu. ITo
MOTYT OBITh 3€pHA Kpaxmaja WIH Kalllu >KUPHOTO Maclia, HEPEAKO B COUECTaHUU C
3amacHeIMU Oenkamu. BelmecTBa sHaocmepMa THAPOJIM3YIOTCS TPU HaOyXaHWUU
CEeMSIH TOJA JeWcTBUEM (EPMEHTOB M TMOTJIOMIAIOTCS 3apOJBIIIEM B TIpoliecce
IPOpPACTAHUS; TTOCJIE ATOTO €ro KIETKU pa3pylIatoTcs.

Paznmuuatot 4 Tuna cemsiH:

1) ¢ sHAOCIIEPMOM;

2) C BHIOCTIEPMOM U TIEPUCIIEPMOM;

3) ¢ mepucnepMom;

4) 6e3 sHI0CIIepMa U TIepHCIIepMa.

Cemena ABYy0JIbHBIX 0€3 3HA0cnepMa. K 3Toil kaTeropum OTHOCAT CEMEHa
0000BBIX, THIKBEHHBIX, CIIOKHOIIBETHBIX, KPECTOIBETHBIX, 1y0a, Oepesnl, KiIeHa U
ap. Crpoenue cemeHu W 3apojsimia TeikBbl (Cucurbita pepo) TnpencTaBiIeHO
CIeAYIOIIMM 00pa3oM: MO/ TUIOTHOM KOXXYPOW HaXOIUTCS TUIOCKUH 3apOJIbIII C
KPYIHBIMH CEMSITIONISIMU, B TKAHSAX KOTOPBIX COCPEIOTOUYCHBI 3aMachl MUTATEILHBIX
BEILIECTB. DHJIOCIIEPM OTCYTCTBYET - OH «ChEJICH» B MPOLECCE CO3PEBAHUS CEMEHHU.
Ha cemsmomsix 3aMeTHO 3adatouyHoe KuiakoBaHue. Ochb 3apojblia HeOOJIbIIas,
oOpallleHHas KOPHEBBIM TIOJFOCOM K MHUKPOIIWJIE;, Ha 3TOM K€ KOHIIE CEMEHHU
HaxXOJIUTCA pPYOUMK. 3apojblllieBas TMOYeYKa BbIpaKeHa caabo: Ha KOHYCE

142



HapacTaHusi moOera eje 3aMeTHBI JINCTOBbIE OYTOpKH — 3a4aTKH CJIEAYIONINX 3a
CEMSIIOJISIMU JINCTHEB.

3apoapii  gacomu (M Apyrux OOOOBBIX) BCJIEACTBHE HEPABHOMEPHOTO
pa3pacTaHusi OCH CHJIBHO COTHYT. Eciu MBICIEHHO BBIIPSMUTH €T0 OChb H
CEMSIONHU, TMOIYYUTCS CXEMa, HUYEM HE OTJIMYAIOMAsiCd OT CXEMBbl MPSIMOIO
3apoAbllia THIKBBI U Jp. COTHYTHIA WM CHHPAIBHO 3aKPYUYEHHBIH 3apO/IbIIil
MHOTJIa C Pa3HOOOPa3HO CI0KEHHBIMU B CKJIAJKU CEMSAOISIMU UMEETCS Y MHOTUX
JIBYIOJIbHBIX, B TOM YHCIIE Y KPECTOIBETHBIX (KamycTa, peauc U ap.).

CemeHa IBYI0JBbHBIX € 3HAOCIEPMOM. Mexay ceMsaIosIMU HAaXOIUTCS
KOHYC HapacTaHus mo0era; IModeyka emie He cdopmupoBaHa (y CEMEHHU
KJICIIICBUHBI ).

CemeHa IBYI0JIbHBIX € NEpPUCIIEPMOM M 3HAOCHepMOM. MHoraa, moMuMo
SHIOCIIEPMA, B CEMEHAX Pa3BUBAETCS 3aracaroias TKaHb HHOTO MPOUCXOKICHHUS -
nepucnepM, BOZHUKAIONIAs U3 HyIIeJUTyca ceMs3avarka U Jexalas moja KOxXypou.
@OYHKIMOHAIBHO 3HJOCIEPM U NEPUCIIEPM PABHOLIEHHBI, XOTS MOP(OJIOTUUECKH
UMEIOT pa3HOE MPOMCXOXKJIEHUE: OHM AaHaJOTM, HO HE ToMoJioru (y CEMEHHU
CBEKJIbI).

Hanpumep, B cemenu nepua uepnoro (Piper nigrum) wmaneHbKuit
JIBYCEMSIJIOJIBHBIN 3apO/IbIII MOTPY>KEH B HEOOJBIION SHIOCIEPM, a KHAPYX U OT
HETo pacrioyiaraeTcsi MOUIHBIN nepucnepM. MHOrna sHaocnepM B 3pesioM CEMEHH
MOTJIONIAETCS TOJIHOCTBIO, a TEPUCTIePM OCTAaeTCid U pa3pacTaeTcs, Kak y
I'BO3JIMYHBIX, JIEOEAOBBIX (HAPUMED, Y 3BE3TUATKHU, KYKOJIsI, CBEKJIBI).

CemMeHa 0HOAOJBHBIX € IHAOCHEpMOM. K 3TON KaTeropuu MpUHAIJIEKUT
npeobiagaroriee OONBITUHCTBO CEMSIH OJHOIONBHBIX. OJIUH U3 CaMbIX HATJISITHBIX
MPUMEPOB THIIMYHOTO CTPOCHHUS CEMEHH OIHOJOJBHBIX - CeMs HUpHca, WIH
KacaTuka (JIroOOro BHUJA, AUKOPACTYIIETO WM KyJabTypHOro). KpymHbie
YIUIOIIEHHBIE CEMEHa CO3pEBAlOT B IUIOAE-KOPOOOUKE M OJEThl IJIOTHOU
KOPUYHEBOM KOXYypoW. BHYTpeHHMIT CJOM KOXypbl OOBIYHO OTCTaeT OT
Hapy>XHOro, o0pa3ys BO3AYLIHYIO KaMepy. OTO CHOCOOCTBYET YBEIMUYEHUIO
IUIaBY4YECTU CEMSIH, paCIpOCTPAHAEMbIX C TOKOM BOJIbl. bosblnyto yacTe oObema
CEMEHM 3aHHMMaeT dHJOoCIepM, OoraTblii MaciamMu U Oenkamu. B Hero morpyxkeH
NAJOYKOBUIHBIN MPAMOW 3apojbII. 3a4aTOK KOpEIIKa OOpaiieH KOHYHKOM K
MUKpPONIUJIC, OH TMEPEeXOJUT B TPSAMOM TUMOKOTWJIb, OKAHYMBAIOIIUNCA
MEpPUCTEMATUYECKUM amneKkcoM (BepXylikoil) mnolera, CMEHIEHHbIM  BOOK.
CeMsamons MUIUHAPUYECKAs; €€ HIDKHSS 4acTh MPEICTaBIsIeT cOOOM Biarajiwmiie,
OXBaThIBAIOIIEe KOHYC HapacTaHUS CO BCEX CTOPOH M MPHKPHIBAIOIIEE €To.
OyHKIMS BIaralvia CEeMSAONM - 3almTa TOYKH pocTa. OueHb MOXO0XH Ha
3apOJIBIII MPHUCA 3apPOJIBIINIA MHOTHX IMPEICTABUTENCH JIMJICHHBIX - HEHTPaIbHOTO
ceMeicTBa OTHOAOIBHBIX, HarIpuMep Jiyka peryatoro (Allium cepa).

Cemena 31axo06. CTpOCHHE CEMEHU 371aKOB (ceMeicTBO Poaceae) TOBOIBLHO
CBOEOOPa3HO. 3apoAbIll B MJIO/IE-3€PHOBKE COMPUKACAETCS C SHAOCIEPMOM OHOU
CTOPOHOM, a HE OKPYKEH €ro TKaHbI0, KaK y OOJIBITMHCTBA APYTUX OJHOIOTHHBIX.
BceneactBue Takoro pacrmoJiOKEHHUs CEeMSAONS 3JaKOB HUMeEeT (PopMy IJIOCKOTO
IUTKA, TPWKATOro K HHAocrepMy. BcacwiBatomass  GyHKIUS — [IUTKA
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obecrieunBaeTcsl CUIIHbHO CHEIUATN3UPOBAHHBIMY KIIETKAMH €T0 MOBEPXHOCTHOTO
cinoa. B ornnuue or OONBIIMHCTBA OJHOJOJBHBIX TOYEYKA 3apojibIlia 3JIaKOB
OOBIYHO JOBOJBHO CHJIBHO Pa3BUTA, UMEET HECKOJIBKO JIMCTOBBIX 3a4aTKOB.

Hapy>kHbIll KONMauKOBUAHBIA JUCTOK MOYEYKH HA3BIBAECTCS KOJICONTHUIIEM.
['unokoTusib 'y 3JIaKOB  HEJOPAa3BUT;, 3apOBIIIEBBIA  KOPEIIOK OKPY>KEH
CHelMaIbHBIM MHOTOCTIOMHBIM YEXJIOM — KOJIEOPU30M, KOTOpasi MpU MpopacTaHUU
HaOyxaeT, Ha €€ IOBEPXHOCTH Pa3BUBAIOTCS BCACBHIBAIOIIUE BOJIOCKH, KOpPEHb
MpoOMBAET TKaHb KOJICOPHU3bI, YTOOBI BBIMTH HAPYXKY, B TTOUBY. DYHKITMOHAIBHOE
3HAQYEHUWE 4YacTed  3apojplllla 3JIaKOB B OOIIEM  TMOHSTHO:  3alllUTa
MEpPUCTEMATUYECKUX KOHYCOB HapacTaHUs KOJCOMNTHUJIEM M KOJEOPHU30H, B TO ke
BpeMs CYIIECTBYIOT BE€ChbMa IMPOTHBOPCUYUBHIC THUIIOTE3bI O MPOUCXOKICHUU H
MOP(OIOTHIECKON TPUPOIE OOTBITHHCTBA 3aPOIBIIIICBBIX OPTAHOB 3JIAKOB.

3apoJbIll Yy 3JIaKOB HMMEET CTPYKTYypYy Topa3fgo Oojiee CIOXHYI0 U
CHeIUaIN3UPOBAHHYI0, YEM Y OOJIBIIMHCTBA APYTUX OJHOJOJIBHBIX, U TIOITOMY HE
MO>KET CUYUTATHCS ATAIOHOM JIJII BCETO 3TOT0 KJlacca.

CeMeHa 0aHOI0JBHBIX 0e3 3HAocHmepma. Cems uMeeT GopMy MOJKOBBI,
10/ TOHKON KOXXYPOM HAaXOJMUTCS 3apOIbIIl, COCPEIOTOYUBIINI B CEMSI0NIE BCE
3amachl, TOTJIOIIEHHBIE MM B XOJE CO3PEBAHHUS CEMEHHU; HHAOCIIEPM UM YKe
«cbenen». [IpuMepoM MOTYT CIYXUTh CEMEHa IIUPOKO PacCHpOCTPaHEHHBIX
MOJYBOJHBIX pacTeHHi crpenoiucra (Sagiltaria) m dacTyxu MoaopoKHUKOBOM
(Alisma plantago-aquatica), a Tak)ke HMOJHOCTBIO TOTPYKCHHBIX B BOJY BHIOB
pona Pnect (Potamogeton).

IIpopactanue cemsiH. I[BETKOBBIE pACTEHUSI PA3MHOXKAIOTCI CEMEHAMH,
co3peBarolMMKU BHYTpU IwioAa. OAHAKO BO MHOTHMX Clydasx (Hampumep, €cliv
M0l CyXH€ OJHOCEMEHHBIE) CEMEHa pPaCHpPOCTPAHSIIOTCS, HE OTACNSISCh OT
OKOJIOIUIOAHUKA. B Takux ciydasx IMOCEBHBIM MAaTEpHAIIOM OKa3bIBAIOTCS HE
CEMEHa, a TUIOABI WJIN MX YacTH. Eciu 110l cpacTaroTest MeXy co00il, OCEeBHOM
MaTepuail MOpQOJIOTUYECKH MPECTABISET CO00 COoIIonue.

Jlnst mpopacTtanusi ceMsiH (MHOTHE TUTO/IOBBIE U JUKOPACTYIINE JIPEBECHbIC)
oOs3aTeNieH TEepHoJi TMOHWKEHHBIX Temmeparyp. s OGonee  ObicTporo
IpopalivBaHusl B YCJIOBHSIX KyJbTYpPhl CEMEHAa TaKUX PACTCHHM TOJBEpPraroT
CTpaTUPUKALUUA — JITTUTEIBHOMY BBIJICPKUBAHUIO MPU HU3KOM TeMIiepaType, BO
BJIQXXHOW cpefie W TpH Xopolied al’panuu. MHOrAa MOKpOBBI CEMEHU OBIBAIOT
BOJIOHEITPOHUIIAEMBIMHU (TBEPIOCEMEHHBIE O00OBBIE UM KOCTOYKOBBIEC IIJIOIOBBIE).
Takue cemMeHa mojBepraroT CckapuduKanuu (MUCKYCCTBEHHOE HapyIIECHUE
I[EJIOCTHOCTH TIOKPOBOB CEMEHU TMEpEeTUpaHUEM, HaJpe3aHueM, MNPOIyCKaHuEeM
yepe3 METALTNYECKHUE ETKH).

[IpopacTanuto ceMeHHU NMpeIeCTBYET ero HabyXaHue - MPOIIECC, CBA3aHHbBIN
C TIOTJIONICHHEM OOJIBIIIOTO KOJIMYECTBAa BOABI U OOBOJHEHHEM TKaHEW CEMEHH.
OnHOBPEMEHHO C TOTJIONMICHHEM BOJBI AKTUBH3UPYIOTCS (DEPMEHTHI, KOTOPBIC
MEePEBOIST 3alacHble BEIIECTBA CEMEHHM B JIETKOYCBOSIEMYIO, JOCTYMHYIO IS
3apoapliia Gopmy.

Jlst mpopacTaHusi CeMsiH HEOOXOUMBI BO/Ia (TKaHU 3PEJbIX CEMSH CHUIIBHO
00€3BOKEHBI), KHCIIOPO JUTsl AbIXaHUs, ONMpeIesieHHas TeMIeparypa, a HHOTIa U
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ceer. [Ipopacranue ceMssH — 3TO MEPEeXOi UX OT COCTOSIHUSA TOKOSI K POCTY
3apoAblla 1 POPMUPOBAHUIO TPOPOCTKA.

Ha mnepBpIx »3Tamax pa3BUTHUS MPOPOCTOK MHUTAETCS OPraHUYECKUMHU
BEIIIECTBAMHU, 3alIACEHHBIMU B CEMEHH, T. €. rerepoTpodHo. C mnosBieHuem 1-ro
CPEIMHHOTO JHCTa MPOPOCTOK TMPEBPAIIAETCS B CEsSHEl, KOTOpPbI HAauMWHAET
CaMOCTOSITEJIbHO CHUHTE3MpPOBaTh OpraHuyeckue BemecTBa. OJIHAKO HEKOTOPOE
BpPEMSI OH €11I€ ITPOI0JIKAET MOJIb30BAThHCS 3aIlacaMH.

JlaGopaTopnas padora 21
Tema: CTpoeHue u KiIaccu(PUKALUSA CEMSH.

Hens padoTsr: M3YYHUTH CTPOCHHUE CEMSIH U UX KJIaCCHU(UKALIUIO

Sapadu: II03HAKOMHUTBCSI CO CTPOCHHMEM CEMSH PACTEHUM Pa3HBIX
CHUCTEMATUYECKHUX TPYIIIIL

Obopynosanmue: MUKDPOCKOIIBI, IMpenapoBajibHble WIVIbI, 4Yamkua [lerpu,
MUKpOIIpEnaparsl MPOAOJBHBBIX CPE30B 3€PHOBOK OBCAa,
IIIEHULBI, TYMEHS

ObnexTor IIPEABAPUTEILHO HAMOYEHHBIE 36pHOBKU OBCAa, MIIECHUIBI,

HUCC/Ie0BAHMA:

SAYMCHA, (1)aCOJ]I/I, IMOACOJIHCYHHUKA, I'OpOXa

Xoxa padoTbl
3aganue 1. Ananuz cmpyxkmypol cemsH.
1. ITpoBenuTe aHamu3 CTPYKTYphl CEMSIH OBCA, MILECHUIIbI, STYMEHS,
(aconu,ropoxa, MOJACOTHEUHHUKA. Y KaKUTE K KAKOMY TUITY HX OTHOCSIT.
2. 3apucyiite 00Ul BUA U3YYCHHBIX CEMSH U WX BHYTPEHHEE CTPOCHHE.
Caenaiite o603Hauenwus (puc. 105).

3ananue 2. U3yuenue ceMsiH ¢ IHOOCNEPMOM.

1. OcBoGo1UTE 3€PHOBKY OBCA OT YCIIYEK.

2. PaccmoTtpuTe npemnapaT mpoaosHOTO cpe3a 3¢PHOBKH OBca.

3. PaccMoTpuTe 3apoapIln ¥ SHAOCIIEPM MTPH MAJIOM yYBEIIMICHUH
MHKPOCKOIIA.

4. Cnenaiite pucyHku u 0603HaueHus (prc.106).
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Pucynok 105— Twumsl cemsiH:

a) C PHIAOCTIEPMOM, OKPY>KAIOIIUM 3apOJbIII (Y Maka) 0) ¢ SHIOCIIEPMOM, JIEKAIIUM PSIOM C
3apopliieM (y NIIEHUIIB) B) ¢ IepucriepMoM (y KyKoJisi) T') ¢ 9HI0CIEPMOM,OKPY>KaroIeM
3apOJIbILI, ¥ MOIIHBIM IIEPUCIIEPMOM J1) C 3aIIaCHBIMH BEILIECTBAMH, OTJIO)KEHHBIMHU B CEMSI0ISIX
3aposiiia (y Topoxa) €) ¢ SHIAOCIEPMOM H 3aMlaCHBIMU BEIIECTBAMHU, OTJIOKEHHBIMU B
ceMs 10X 3aposiiia (y ibHa) 1 - ciepMozepma 2 - sHjocnepM 3 - Kopeulok 4 — crebenek S -
nouedka 6 — ceMsonst (3-6 - 3apopInT) 7 - OKOJIOILIONHUK 8 - TIeprUcIiepM.

3ananue 3. U3zyuenue ceMan ¢ 3anacHulMu NPOOYKmMamu 6 3apoovlile.

1. PaccmoTpute cems dacosu. HaiiauTte pyOUnKk Ha y3KOM BOTHYTOM
MMOBEPXHOCTHUCEMECHH.

2. 3apucyiiTe ceMs ¢ OOKOBOM CTOPOHBI M CO CTOPOHBI pyOUHKa.

3. OCTOPOKHO CHUMHUTE C CEMEHHU CIIEPMOJIEPMY.

4. 3apucyiite 3aposiil U 0003HaubTe ero 4actu (puc. 106).
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Pucynok 106— IIpomonbHblil pa3pe3 3epHOBKH OBCa B 30HE 3apO/IbIIIa
. 0 - TUIO/IOBAsi 000JIOUKA C.K - CEMEHHAsi KOXKYpPa KO/l - KOJICONTHIIb 1./1 - IEPBBII JIUCT
1 — MOYEUKa 3.K - 3apOABIIIEBBIA KOPELIOK K3 - KOJICOPHU3a 3.1y - SIUTENUHN IUTKA

W) - WIATOK np.n. uf — HpOBOI[?IHII/II\/JI IIy4YOK IIUTKA Y.K - IICHTpaJII)HI)If/'I HUIMHAP KOPCIIKa
K.4 - KOpHeBOﬁ YUCXJIUK np. Ji - HpOBO,Z[HH_II/Iﬁ ITYYO0K JIUCTa

|
IIll:||"|_

Pucynok 107— Ctpoenue cemenu ¢pacomiu:
1 - cemenHas koxypa 2 - ceMaa0s 3 - 3apoAblIIeBas MoYeyka
4 3aponplIIeBbIil cTe0eNeK S - 3apo/IbIIIEBbIi KOPEIIOK.

3ananue 4. U3yuenue cmpoeHust cemenu ¢ nepucnepmom.
1. PaccMoTpuTe ceMeHa mepla YepHOTO WM HE3PEIOTO CEMEHU CBEKJIbI

2. 3apucyiite ero yactu (puc. 108).
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Pucynox 108— CemeHna AByI0IBHBIX PACTCHHH C IEPUCIIEPMOM:
A - ImoiuK repria yepHoro b - He3penoe ceMsi CBEKIIbI(BHICH dHIOCTIEPM, KOTOPBIH TTOTOM
ucyesaet)l - 3apojsii 2 - sHA0CTIEPM 3 - CEMEHHAs KOXKypa 4 - IepucrepM S - OKOJIOTIIOAHUK

3ananue 5. U3yuenue cxemvl npopacmaHnus CeMsH.

1. ITo3HaKOMBTECh CO CXEMOM MPOpACTaHUs CEMSH W 3apUCYHTE OCHOBHBIC
stamnsl (puc.109).

Pucynok 109— Cxema Ha/I3eMHOTO ¥ TIOJJ3¢MHOTO TIPOPACTaHUs IBYIOJBHBIX PAaCTEHUI:A -
HayaJio npopacTtanus ceMeHu b, B - atanel HagzeMHoro npopacranus I', [l - 3tanbsimoazeMHoro
npopacTanus 1 - cems1onu 2 - TUIIOKOTHIIH (BBIZIEJICH YE€PHBIM I[BETOM)

3.- TJIaBHBIM KOPEHb 4 - SIUKOTUIIb 5 - IPUAATOUYHbIE KOPHU 6 - 00KOBBIE KOPHU
7 - 4euryeBUIHBIC JTUCThS
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Bomnpoce! 11 caMOKOHTPOJIA:

1. Kakoii npouecc npeaecTByeT GOpMUPOBAHUIO CEMEHU?

2. I3 kakux yacTeil cems3auaTka oOpa3yroTcs CliepMoiepMa, 3apOoIblLLl,
sHJ0CcTIEpM?

3. Uro npeacTapisoT co00i pyOUHK, CEMEHHOM LII0B, MUKPOIIUJIE?

4. Kakyro (yHKIHIO BBIITOJIHAIOT CEMA0IU Y (acoiiu, KaKkyro — y oBca?

5. UTo Takoe KOJIEONTUIIb, KOJIEOpU3a, Audi1act?

TJIOJIBI

[Tnon dopmupyercs B mporecce pa3BUTHSA IBETKA Y MOKPHITOCEMEHHBIX
pacreHuil. B Hem 3akiroueHbl cemMeHa. B JIpyrux CuUCTeMaTHYeCKHUX TpymIax
pacTEHU HET CTPYKTYp, TOMOJIOTUYHBIX T1oay. [10 BBIpakeHUI0 aMEepUKaHCKOTO
Oooranuka A. WMmca, miog — 3To «3penbiii 1BeTok». Kak mnpaBuiio, 101
pa3BUBACTCS IMOCJIE TMPOILECCOB CHOPOT€HE3a, TaMEeTOreHe3a W JBOWHOTO
OTUIOJIOTBOPEHUS, TPOTEKAIOIINX B 1BeTKE. HOTAa M107] MOXKET 00pa30BbIBATHCS
B pe3yjibTaTe armoOMHUKCHCA, TO €CTh Pa3BUTHUS 3apojblilia Oe3 OIIOJOTBOPEHUSI.
OyHKIMH 110712 — GOPMHUPOBAHHUE, 3aIIUTa H PACIPOCTPAHESHHUE CEMSIH.

Mopdonornueckoii OCHOBOM II0Ja SIBIASETCS THHEIEH, MPekIe BCETo
3aBs3b. OCTAJIPHBIC YaCTH I[BETKA — OKOJIOIBETHUK, THIYMHKU OBICTPO YBSIAIOT, HO
MHOT/Ia U3MEHSIOTCS BMECTE C THHEIIEeM U NMPUHUMAIOT ydyacThe B (POpMUPOBAHUU
11014, CTAHOBSICh COUYHBIMU WJIM, HAIIPOTHUB, JNECPEBSHUCTHIMUA WM TUJICHYATHIMHU.
Campie T1yOOKME HM3MEHEHHS TIPOUCXOIAT B 3aBsisu. Ee CTEeHKH OOBIYHO
pa3pacTaroTCs 3a CUET NIEJICHUS KJIETOK M YBEJIMYEHHS UX pa3MepoB. B kierkax
3aBs3M HAKaIlJIM- BAlOTCS 3alacHbIe BEIECTBA: OEJKM, Kpaxmal, caxapa, >KUpHbIC
Maca, BATAMUHBI, OPraHUYECKUE KUCITIOThI. 3PENbIi MJI0/ HECET CEMS WJIM CEMEHA
(uHOTHA 10 HeckoJdbkMX Thicsy). CeMeHa obOecneunBaloT A(PPeKTUBHOE
paccenenue Buaa. MHOrma B €CTECTBEHHBIX YCIOBUSIX M 4YACTO B KYJIbTYype
BCTpeUaroTcsi Oecce- MSHHbIEC IUIOJbI, BO3HUKIIKE MPU HAPYIICHUH MPOIECCOB
CIIOPOT€HE3a, FaMETOTreHe3a WM OIUIOAOTBOpPEHUs. B pesynprare IiIuTenbHOU
CEJICKIIMU BBIBEJACHBI OCCCEMSHHBIC COpPTa KYJIbTYPHBIX PACTCHHMM: BHHOTpaja
(Vitis), 6anana (Musa), ¥MerONIME BHICOKYIO MHIIEBYIO M TOBAPHYIO IIEHHOCTb.
3penble ceMeHa MPUKPEIUISIOTCS K OKOJIOIJIOAHUKY B TE€X MECTax, IJi€ B 3aBSI3U
pacriojarajiach IUianeHTa (CeMsHOXKKa), HepeaKo CBOOOIHO JIeKaT B IUIOJAC HIIH
IUIOTHO OKPY)KEHbI MSACUCTOM CTEHKOM. MakCHMajabHOE YHCIO CEMSIH B IUIOJE
PaBHO YHCIIy CEMS3a4aTKOB B 3aBsi3M, HO OOBIYHO MEHBINIE, TaK KaK HE BCE
ceMs3a4aTKu JOCTUTAIOT 3PEIIOCTH.

[Imon, BO3HUKAIOMIMK W3 LEHOKAPIHOTO, IICEBAOMOHOKAPIHOIO U
MOHOKApITHOTO  THHeleeB, ¢GopMupyeTcss Kak  MOpP(OJOTHUECKH  €IUHOE
oOpa3oBaHHE, a W3 AMOKAPIIHOTO — B BHJE OTACJIBHOCTEM, KaXkIas W3 KOTOPBIX
COOTBETCTBYET IMPOCTOMY IIECTUKY amokapmHoro ruHenes. Kaxngas Takas
OTAEIBHOCTh Ha3bIBACTCS IJIOAUMKOM. CyIIECTBEHHOM YacThiO IIIOAA SIBJISIETCS
OKOJIOIIJIOAHUK, WX TEepUKApNUil (OT IPEUYECKOro «Iepu» — OKOJIO, «KapIoc» —
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mwion). Ilepukapnuii — CTeHKa IJIoJa WM IUIOAWKA, OKpYXKarollas CEMEHa WU
oOpasyromascsi M3 BHIOM3MEHEHHBIX CTEHOK 3aBA3U. Y HEKOTOpPHIX BHUIOB B
00pa30BaHMUU MEPUKAPIIUS YYACTBYIOT APYTHE YaCTH 1IBETKA: YaIlleuKa, [[BETOJIONKE
u runantui. [lepukapnuii HEpeoKo COCTaBIISIET OCHOBHYKO Maccy Ioaa. Ha
NepUKapnuu 00pa3yroTcsl pa3HOTo pojia BIPOCTHI: KPIOUOUKH, IETUHKHU, MMAIITYChI
— XOXOJIKH U3 BOJIOCKOB, «KPBUIbs», KOTOPBIE CIIOCOOCTBYIOT paclpOCTPaHEHUIO
wiogoB. Ilmogsl mo6oro TUMa, CHAOXEHHbIE MPOCTBIMH WU TEPUCTHIMU
BOJIOCKAMH, YaCTO YCIIOBHO HA3bIBAIOT JIETYYKaMH, a IPU HAJIMYUUA KPBUIOBUIHBIX
BBIPOCTOB — KPBLJIATKaAMU.

B nepukapnuu OOBIYHO pAa3NUYalOT TPU CJOA: HAPYKHBIA, CPEAHHN H
BHyTpeHHMI1. Hepenko, 0ocOOEHHO B MOHOKapIHsX, A3TH CIOM OYEHb YETKO
pasrpaHUyYeHbl, HO HHOI/A pa3jIMyarTcs cjlado, Jaxe NP aHATOMHYECKOM
UCCIIEIOBAaHUM, YTO CBS3aHO C jaedopMmanueld W CAABIMBAHUEM KIETOK TPHU
co3peBanuu 1uiofa. Camas Hapy)KHas 4acTb OKOJIOIUIOJHMKA IIOJy4Yuiia Ha3BaHUE
HK30KApIUsl WM BHEIUIOAHUKA (OT TPEYecKoro «3k30» — BHe). Hanpumep, y miona
BUIIIHA 3TO TOHKHUHI OJIECTAIIMNA HapYy>KHBIH CJIOW. Y IJIOJIOB LUTPYCOBBIX —
YKENTHIA WIIM OPaH)KEBBIM JKEJIE3UCTHIN CIIOHN, Ha3bIBaeMbli (uiaBeno. CpenHuid cioi
OKOJIOIIJIOJHUKAa O0O0O03HayaeTcs Kak Me30Kapnuid (OT TIpeYecKoro «Me3oc» —
CpEIHMIT), WM MEXIUIOJHUK. Y BUIIHU ME30KapIHUEM SIBJISIETCS CheJOOHas MSIKOTb
WI0Ja, a y UUTPYCOBBIX — OEJOBATHI PBIXJBIA clON (anbbeno), Jexamui
HEMOCPEACTBEHHO MOJ XenaThiM. Camas BHYTPEHHSAS YaCThb OKOJIOILUIOAHUKA -
SHAOKApPIHMA, WJIA BHYTPUIUIOJHUK (OT TPEUYECKOr0 <«3HIOC» — BHYTpEHHHII). B
IJI0JaX BUIIHHU, a TAaKXK€ IEpCcHKa, aOpHWKOca W CIUBBI 3HJIOKAPIUN — TBEpAas
«KOCTOYKa», OKpYyXKarollasi €IMHCTBEHHOE ceMs M OOpa30BaHHAs CKIEpEUIaMHu.
OHJOKapnui LUTPYCOBBIX BHUJOW3MEHEH M MPEBPAIICH B COKOBBIE MEIIOYKH,
COCTAaBISIFOIIME OCHOBHYKO Maccy Iuoaa. COOTHONIEHHE TOJIIHHBI PA3TUYHBIX
CIIOEB Yy IUIOIOB Pa3HBIX BHUJIOB HEOAMHAKOBO, UYTO CBS3aHO C OCOOEHHOCTSMH HUX
pacnpocTpaHeHHs. B COUHBIX MI0/1aX MSICHUCTBIM OOBIYHO CTAHOBHUTCS ME30KapIuil
i sHpokapnuii. Cxkunepuduinupyercs (0JIpeBECHEBAECT) Yallle BCETO YHIOKAPIIUN.
Ha BHyTpeHHEN MOBEPXHOCU NEPUKAPIINS 3aMETHBI OCTATKM IUIALIEHT, K KOTOPBIM
IIPUKPEILIAOTCA CceMeHa. [leHOKapIHbIM IUIOA 4YacTO pasfeseH IPOJOJIbHBIMU
[IEPEropoaKaMH, COOTBETCTBYIOIMMU IIEPErOPOJKAM 3aBA3U CIIO0KHOTO IIECTHUKA.
OOpa3yroniecs Ipy 3TOM KaMepbl Ha3bIBalOT THE3/1aMU I1JI0/1a, @ O TUI0ZE TOBOPAT,
YTO OH JBYXTHE3/IHBIN, TPEXTHE3HBIN.

WNHorna B pa3HbIX TUNAX IUIOJOB MPOJOJIbHBIE MEPETOPOAKUA (HOPMUPYIOTCS
3a CYET BHYTPEHHHUX BBIPOCTOB II€pUKAPNUs, HANPUMEDP Y KaNyCTHBIX, WIIN
KkpecronBeTHbIX (Brassicaceae), y HekoTopslx BHIOB actparanoB Astragalus
(6o0oBbric Fabaceae). Pexxe (GopMHUpYIOTCS TOIMEpPEUHbIC MEPErOPOAKH, ICIISIINC
IJIOJ HA OTHENbHbIE KaMephl. M3peaka 3Tu KaMepbl MOJHOCTHIO HU30JIMPOBAHBIAPYT
OT JIpyra M IUIOJ JIETKO PacIiafaeTCsl WIM Pas3iaMbIBACTCs 110 MEPEropOaAKaMMEKITY
KamMepaMy Ha OTHAEJIbHBIE YJICHUKH, KOTOPBIE PA3HOCATCS BETPOM WA BOAOW.
[Inoasl, pacagaronmecs Ha OTACIbHBIE WICHUKH, HAa3bIBAIOT YICHUCTHIMU. B MecTe
CcpacTaHus KpaeB OJHOIO IUIOJOJIMCTUKA WJIM HECKOJBKUX PSAIOM JISKAIINUX
IUTOZOJMCTUKOB 00pa3yeTcs 0B, KOTOPbII Ha3bIBAIOT CYyTypajbHbIM IIBOM @ MECTO
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CpeIHeW >KWJIKU TUIOAOJUCTUKA — CIIMHHBIM, WU JOP3AJIbHBIM IIBOM (CITUHHOM
ckiaakoi). Ha Bepxyike mioja WMHOTJAa 3aMETHBI OCTATKU BUIOM3MEHHUBILIETOCS
CTOJIOMKA. Y TIOAOB KaIyCTHBIX (KPECTOIBETHBIX) OH MOJYYWJ Ha3BaHUE HOCHKA,
u ero hopma 1 pa3mMepbl UMEIOT BAXKHOE CUCTEMATUYECKOE 3HAYCHHE.

B cootBercTBUM ¢ (QYHKUMAMH IUIOJbI YPE3BBIYAMHO Pa3HOOOPA3HBI IO
pasmepam, (Gopme, CTPOCHHUIO MEpUKaAPIHs, €ro OKpacke, croco0aM BCKpBIBAHUS,
HAJIMYMIO  BBIPOCTOB, MpuIaTKoB. (OCOOEHHOCTH  IUIOAOB  OMNPEICNSIIOTCS
HEOOXOMMOCTBIO CO3JaHUsI ONTUMATBHBIX YCIIOBHMA JJISI 3aIIMTHl Pa3BUBAIOIIUXCS
CEMSH U OOCCIEUYCHHsS pPACCENICHHWS TMPYW MHHHMAJIBHBIX 3aTpaTax JHEPTUU U
MJIACTUYECKUX BemiecTB. Hampumep, TII0ApI MHOTHX aCTPOBBIX (CIIOKHOIIBETHBIX )
HEBEJIHMKHU IO pa3MepaM M Macce, MHOTOYMCIEHHBI U JIETKO PAa3HOCATCS BETPOM.
Hanpotus, kpynHeimuii B Mupe 1o ceimenbekoit nansmel (Lodoicea maldivica),
pactymieii Ha Ceilienbckux ocTpoBax B MHAMICKOM OKeaHE, JOCTHIaeT MacChl
o6onee 40 kr. [pyroil KpymHBIA TUIOJ TPOMUYECKOTO O0OOBOIO — DHTAJBI
daconesuaHoii (Entada phaseoloides) ycrynaer ceiiienbckoi majabMme 1Mo Macce, HO
MOET JOCTUraTh 1,5 M JJIUHBI.

Benuko u pasznooOpasue okpacku Imi0oa0B. OCOOEHHO BapbUPYET OKpacka
IJI0JIOB, PACIPOCTPAHSIONIUXCS ¢ TTOMOIIBIO KMBOTHBIX. OHU OBIBAIOT KPACHBIMH,
YKEITHIMU, OPAHKEBBIMU, CHHUMHU WJTU (DUOJIETOBBIMU U PE3KO BBIJEISAIOTCS HAa POHE
OKpYXaloIlleld 3€JI€HH, YTO CBS3aHO C COOTHOIIECHUEM S>KEITBIX M OPaHKEBBIX
MUTMEHTOB — KapOTHHOWJOB W CHHE-(PHOJETOBBIX AHTOIIMAHOB. Tpomuveckue
TUIOABI OCOOCHHO pa3HO0Opa3Hbl Mo okpacke. [lmoapl, pacmpocTpaHseMbie BETPOM,
BOJIOM WJIM TIOJ1 IEUCTBUEM COOCTBEHHOM TSIKECTH, IPKOU OKPACKU, KaK MPaBUIIO, HE
umeroT. OHM 0OBIYHO 3eJIeHbIE WM OypOBaThIE.

Bonbiioe pa3zHooOpasue IIOAOB pacTeHUW MHUPOBOU (PJIOpHI OOYCIOBHUIIO
BO3HMKHOBEHHE PA3IMYHBIX WX Kiaccupukanmii. CyIecTBYIOT TPHUKJIAJIHbIC,
Mopdosoruueckre, Mop(OreHEeTHUEeCKUue KIAaCCU(PUKAIUUA TUIOJOB, MO-Pa3HOMY
OTpaXarollue MX 3BOJIONHMOHHOE pa3BuTHe. CoBpeMeHHble MOPGHOTCHETUYECKHE
KJaccu(uKany OCHOBaHBI HA BBISIBJICHUHM THIA TUHEIEs, (OPMUPYIOMIETO IO/,
Mmuoroo0pasue mio0B yJ00HO NETUTh HAa YEThIPE TJIaBHBIX MOP(OTEeHETUUECKUX
TUTIa B COOTBETCTBUM C OCHOBHBIMHU THIIAMU THHEIES: arloKapiHuK, MOHOKAPIIUH,
[IEHOKAPIUU U TICEBAOMOHOKApNUU (IIEHOKAPIUU, B KOTOPBIX PEayIHPOBAHbI
KapIieJuibl, 32 UCKIIOUCHUEM €IMHCTBEHHOMN). Kaxxaplii U3 3TUX TUIOB OOBEIUHSIET
MHOT000pa3ue MI0I0B OJHOTO IBOIIOIMOHHO-MOP(OIOTHIECKOr0 yPOBHSI.

[Inoapl-anmokapnuu  00pa3yrOTCsT U3 I[BETKOB, HWMEIONIUX AalOKaPIHBIN
ruaeneid. KaxaoMmy oTnenpbHOMY, CBOOOAHO CHIAIIEMY Ha IBETOJIOXKE MPOCTOMY
IUTOZOJMCTHKY B 3PEJIOM IIJIOJIE COOTBETCTBYET CBOOOIHBIN TIOMWK. ATOKApIHH
BO3HUKAIOT U3 I[BETKOB C BEPXHEH 3aBsA3bI0. DBOJIOIMOHHO aOKapIUK - HanOoJiee
NPUMHUTHBHBIC (apXandHbIC) ILIOJIBI.

Cpenu BCKPBIBAIOIIMXCS allOKapIyeB CIeAyeT YIOMSIHYTh MHOTOJIMCTOBKY, a
CpeIi HEBCKPBIBAIONIMXCS — MHOTOOPENICK, Pa3sHOBUAHOCTAMH  KOTOPOTO
SBJISFOTCSL IUHAPOAUIA (TIJI0/T IIUTIOBHUKA) W 3eMJIsSTHUYMHA, Wi ¢para. K counbm
amoKapmusiM OTHOCHUTCS MHOTOKOCTSIHKAa. MHorma BeTpewaeTcss W COYHAs
MHOTOJIICTOBKA.
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MHOro/mMcTOBKM 00pa30BaHbl JBYMsl WM MHOTMMH, OOBIYHO CYXUMHU
IJI0JIMKAMU-JINCTOBKAMH, BCKPBIBAIOIIMMUCS MO OpromHoMy 1mBYy. JloBoJIbHO
peaKuii TUM TJI0Ja — COYHAasi MHOTOJIUCTOBKA, KaK MPABWIIO, HE BCKPHIBACTCS, HO Ha
OpIOIIHOM CTOpOHE €€ TUIOAMKOB SIBCTBEHHO BHUJECH IIOB OT CpacTaHUs KpaeB
IJI0JIOJIUCTUKOB. [110/1bI-MHOTOJIMCTOBKH JOBOJBHO OOBIYHBI JIJISi MPUMHUTHUBHBIX
MarHoJIMuJ, po3ui, AWUICHUU] U paHyHKYyIuA. K HUM OTHOCSTCS TUIOABI TTMOHOB
(Paeonia), kynaneaunbsl (Trollius), kamyxuuner (Caltha), marmomuu (Magnolia).
VY nmuMonHMKa KuTaiickoro (Schisandra chinensis) mion — codHass MHOTOJIMCTOBKA.
[Ipu co3peBanuu 1UIOAA JIMMOHHMKA KOHHYECKOE IIBETOJIOXKE, YCAKEHHOE
CBOOOJHBIMHU TECTUKAMHU, HAYMHAET YJUIMHATHCSA, B pe3yJbTaTe 4ero obpasyercs
noo0re BETOUKH, Ha KOTOPOH CHAST KpacHbBIE «STOAbD, KaKIas U3 KOTOPBIX —
COYHBIN TJIOAUK-JINCTOBKA.

MHuoroopemiek Bcerja ObIBaeT CyXUM U OTJIMYAECTCA OT MHOTOJIMCTOBKHU
HEBCKPBIBAIOIIMMHUCS OJHOCEMSIHHBIMU IUIOAMKaMHU-opelikaMu. Kiaccuueckuit
IpUMep MHOTOOpEIKa — IUI0/IbI BUAOB JitoTHKOB (Ranunculus), a takxke agoHHUCOB
(Adonis), namuarox (Potentilla). ITinox moroca opexonocHoro (Nelumbo nucifera)
Ha3bIBACTCSl MOTPYKEHHBIM MHOTOOpemKoM. KaXnplii M3 OTAENBHBIX OPELIKOB
CUJIUT B YINIyOJIEHUHU JUCKOBUIHOIO IyOUaTOro pa3pociierocs 1BeTojoxka. Jpyroe
BUJIOU3MEHEHHE MHOIOOpelIka — 3eMJsSHUYMHA (¢para). Y 3TOro MHOroopeuika
IUIOAUKU CHUIAT HA MSCHUCTOM pPa3pOCIIEMCS IIBETOJIOKE, XOPOILOHM3BECTHOM IOJ
Ha3BaHUEM <«SITOJ» 3eMJISTHHKH W KIyOHWMKH (BUIbI poxa Fragaria). [lunapoamii -
MHOTOOPEIIEK, IUIOAMKH KOTOPOTO CHIAT BHYTPH KYBIIMHYATOTO COYHOTO
THITAHTHS, XOPOIIIO 3HAKOMOT'O Ha TpUMepe IJI0J0B IMUTIIOBHUKA (BHIBIpoAa R0Sa).
[Tnoaer BumoB ponxa Manwaa (Rubus) - ManwHa OOBIKHOBEHHAs, €KCBHUKA,
KOCTSIHMKA, MOPOINKAa — HMEIOT IUIOJ MHOTOKOCTSHKY. MHOTOKOCTSIHKAa — 3TO
anoOKapIHi, COCTOAIIMM M3 JIBYX — MHOIMX KOCTSHOK. Me30Kapnui Kaxaoro
TAKOro TUIOJIMKA COYHBIA, a HSHAOKAPNHUA — TBEPIbIA, CKICPUPUITUPOBAHHBIN.
[1;10AbI-MOHOKApPIIMKA BO3HUKAIOT M3 LBETKOB, UMEIOIIMX MOHOKAPITHBI T'MHELEH.
OTO Bcerjga LBETKH C BEpXHEH 3aBsi3bl0. MOHOKapnuu TreHEeTHYECKH POJICTBEHHBI
arioKapnusM U TMOSBUJIINCH B Pe3yJIbTaTe PEIyKIUU BCEX IUIOAUKOB,KPOME OJHOTO.
Yame Bcero OHM BCTpPEHalOTCs Yy HaumOojee 3BOJIIOLMUOHHO MNPOABUHYTHIX
IpeICcTaBUTENed MOJAKIACCOB  po3uJ M paHyHKyIuz. OOBIUHBI CleqyoIne
MOP(OJOTUYECKHE TUIIBI MOHOKApmueB: ©000, OJHOJMUCTOBKA,  OJHOOPEIIEK,
OJTHOKOCTSHKH cyxasi W couHas. Paznmuums mexmy O0000M U OJHONHMCTOBKOM
HEBEJIMKH W HEMOCTOSHHBI. THUMHUYHBIM 000 — 3TO CyXOW IUIOJ, BCKPBIBAIOUIUIICS
no OpIOIIHOMY INBY W CHUHHOW CKJIaaKe, JABYMsS CTBOpkamu. [IpumepHo
MOJIOBMHA TIpEJCTaBUTENCH cemericTBa 0000BbIX (Fabaceae) uMeeTTako# 0, OT
KOTOPOTO W MPOM30LUIO Ha3BaHWE 3TOM cucTemMaTudeckoil rpymrbl. UHorna 000bl
BCTpEYaroTCs B JIpyrux cemeicrBax. [lomumo Tunmunoro 0o06a m3BecTHBI OOObI
HEeBCKpbIBaromuecs (y ropoxa Pisum sativum), wieHucTbie 000BI, pacmaaaroniuecs
0 TmepeTshkkam  Mexay wieHukamu ( pox  komneeuHuWk Hedysarum), COYHBIC
HEBCKphIBatomuecs 000bl (y KyJIbTHUBUPYEMOM Ha forectpaHbl cO(OpbI SIMOHCKON
Styphnolobium japonicum). ¥V poxa xoncomuaa (Consolida), 6muskoro x poay
nenshuauym (Delphinium) u3 mOTHKOBBIX, IO -MHOTOCEMSHHBIH MOHOKApITHA,
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BCKPBIBAIOIIMICS TOJABKO IO OpromHoMy MmBY. Takod Iuion — sIBISIETCA
oononucmoskou. W3penaka BcTpedaeTcs COYHAsl OJHOJUCTOBKA (Hampumep, y
Boponiia Actaea spicata w3 cemeiicTBa MOTHKOBBIX  Ranunculaceae).
OAHOKOCTSIHKOM HAa3bIBAlOT HEBCKPBIBAIOIIMICS OJHOCEMSIHHBI MOHOKapIHii,
AHJIOKAPIIUA KOTOPOro (KOCTOYKa) TBEP/bIH, CKICpUPUIIUPOBAHHBIN. Me3okapnuit
MO>KET ObITh COUYHBIM, KaK B IUIO/IaX MEPCUKa, a0pUKOCa, CIMBBI, YEPEMYXH, BUIIIHH,
WM CyXOH, KOXKUCTBIN (MUHIAIB). B mocnenqneM ciydae OHOKOCTSIHKA HA3bIBACTCS
CyXOH.

Haxkonen, cymiecTByeT OQHOOPEMIEK — OJHOCEMSIHHBIA HEBCKPBIBAIOIIHAMCS
MoHOKaprui. OIHOOPEIIKA CBOMCTBEHHBI KpoBOXJieOke (Sanguisorba), MamkeTrke
(Alchemilla) n penemiky (Agrimonia) - pacTeHUsM U3 CEMEHCTBA PO30LIBETHBIX.

Mop@doreneTnyeckuii TUII MI0Aa, HA3bIBAEMBbIH 1IEHOKapIueM, 00pasyercs U3
IBETKOB C IIEHOKAapHHBIM ruHeneeM. OCHOBa IIEHOKApNUs - CIOXKHBIA TECTHK.
[leHOKapnHbIE IUIOABI HEPEOKO pa3lelieHbl Ha OTIENIbHbIE THE3/a, HWHOTIa
YaCTUYHO paspyliaroiyecss K MOMEHTY co3peBaHus. Hepenko 1ieHokapnuu
onHOoTHe3AHbIe. [IIBBI, MO KOTOPHIM CpPOCIHCH IJIOJOJHMCTHKH, OOpa3yroue
[IEHOKApIK, OOBIYHO HESICHBI, HO COXPAHSIOTCS OCTAaTKM HE MEHEE, YEM JIBYX
raneHT. [leHokapnuu MOryT BO3HMKATh U3 IIBETKOB KaK C BEpXHEH, TaK U CHUKHEN
3aBs3pl0. Cyxume  I[ICHOKapmHble  IUIOJbI  OBIBAIOT  BCKPBHIBAIOIIMMUCS,
HEBCKPBIBAIOIIMMUCS,  PACMAJAlONIMMUCSI  TPOJOJABHO —  JIPOOHBIMH  (Tak
Ha3bIBAEMbIC CXM30KApPNUU) U UJCHUCTHIMHM (paclaJatolMMUCS TOMEPEYHO).
CouHble 1IEHOKapIUU OOBIYHO HE BCKPHIBAIOTCS.

[lenokapriuu — camasi MHOTOYHCIICHHAs Tpymna 10/10B. Mopdooruueckue
TUIIBI IICHOKapIHEeB BecbMa pa3HOOOpa3Hbl. [JaBHeWIMe U3 HHUX — Sroja,
KOpOOOYKa, CTPYYOK, BHUCIIOIUIOJHUK, IICHOKApIHAas JUCTOBKA, SOJOKO, THIKBHHA,
recrepuinii, IICHOOUH 1 IIEHOKapITHasl KOCTSHKA, UM TUPEHAPUH.

boiToBOE M OOTaHMYECKOE TOHSTHE «ST0JIa» CYIIECTBEHHO Pa3UYaroOTCs.
[Mpumepamu ror B OOTAHUYECKOM CMBICIIE SBISIOTCS TUI0ABI OpycHukH (Vaccinium
vitisidaea), uepuuku (V. myrtillus), sunorpana (Vitis vinifera). V srombl codnbrit
HEBCKPBIBAIOIIUICA TMEpUKAPIUNA, OOBIYHO HE HMEIIIMK TOoJIOCTU BHYTpU. B
MSKOTh TEpPUKapIUsl IMOTPYKEHbl CEMEHAa, HAPYXKHBIM TUIOTHBIA CIIONH KOTOPBIX
oOpa3zyeTcs 3a cueT ckiiepu(UKaIlui UHTETYMEHTOB ceMsi3auaTka. M3penka numeercs
JUIIbL OJHO OTHOCUTEIBHO KpymHOE ceMs. Takue HeOoOBbIUHbIE Sro/Abl y BUJIOB
OapOapuca (Berberis) ¢ wux «KoCTOYKOW», KOTOpas B JICHCTBUTEIBHOCTH
npeacTaBisger coboi cems. Eme Oosiee HEOOBIYHO BBITIISAIUT SAT0jAa Iepcer
amepukaHckoi (Persea americana) u3 cemeiicTBa JaBpoBbIX. Ee KpyIHbIe IIOIbI,
JocTuraromue 15 ¢cM B JJIMHY, HECKOJIBKO HAaIIOMUHAIOIIME KPYIHBIE TPYIIH, HECYT
OJIHO KpyIHOE€ TBepAoe cemsi 7—8 cM B auamerpe. Biau3ku K sirole THIKBUHA U
reCIepUINH.

ThIkBUHA — IUIOJA TPEACTABUTENEH CEMEWCTBA THIKBEHHBIX, Y KOTOPOTO
MSICUCTO pa3pacTaloTcs IUTalleHThl. ['ecnepuanii XapakTepusyeTcsi >KeNe3UCThIM
AK30KapIIUEeM, T'yOUaThiM ME30KApIHUEeM M Pa3pOCIIUMCS dHAOKApIUEM, UMEIOIIEM
BHUJ] COKOBBIX MEIIOYKOB (BHIbI poja IuTpyc Citrus us cemeiicTBa pyTOBBIX).

Kopob6ouka — MHOTOCEMSIHHBIN TJI0JT, KOTOPBIM OTJIMYAETCS OT SATO/bl MPEK/IS
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BCEr0 CYXHUM BCKPBIBAIOIIMMCS mepukaprnueM. KopoOouka MOXeT ObITh
OJTHOTHE3/IHOWM WJIM MHOTOTHE3THOW. Yncio rae3s B KopoOOUKe BapbUPYET U Yallle
BCETO 3aBHUCHUT OT YKCJIa THE3] 3aBsI3M, HO WHOIJIA Y 3PEJIOTO IUI0JA MEePEeropoaKH
paspymatorcs. KopoOouku XapakTepHbl JUIsl TMPEJICTABUTENICH MHOTHUX CEMEUCTB:
munerineix Liliacaeae, nopuunukoBsix Scrophulariaceae, nacienossix Solanaceae,
noI0pokHUKOBEIX ~ Plantaginaceae, rsoszmuunbix Caryophyllaceae, BaxToBbIX
Menyanthaceae, wuBoBbsix Salicaceae, ¢uankoBeix Violaceae, MmakoBbIX
Papaveraceae, xomokonsunkoBeix Campanulaceae, xumpeiiasix Onagraceae. ITo
dopme, pasmepaM U criocodamM BCKPHIBAHHMS OHU MOT'YT CYIIECTBEHHO Pa3IndaThCs.
KopoOouka, BCKPBIBAIOIIASCS MPOJOJBHO IO TEPEropoaKkaM KOMHMC- CYPaJbHOIO
mBa (HampuMep, Yy HalepcTSHKH KpymHomBeTkoBod Digitalis grandiflora u
3Bepo0o0si  mpoxbipsBiieHHoro  Hypericum perforatum), mony4mia Ha3BaHWE
centuiuaHoi. JIokynuiuaHas KOpoOodKa BCKPBHIBACTCS BOJb KapUHAIBHOTO IIBA
(uaitabrit kyct kuraiickuii Camellia sinensis). MHorna kopobouka pacragaercs Ha
OTJCIbHBIC CTBOPKH, Pa3pbhIBACTCA HE IO IIBaM, a B HHOM MecTe (CKOIOJIHS
TaHryTckas Scopolia tangutica) wiuM BCKPBIBACTCS CIEIUATBHOW KPBIICYKON
(6enena yepuast Hyoscyamus niger). Yacts KOpoOOYeK HE BCKPBHIBACTCS, HO CEMEHA
OCBOOOXKIAIOTCS Yepe3 0COObIC IIEJICBHIHBIC OTBEPCTHS, MPUKPHITHIC KIIAllaHAMHU.
[MpuMepbl TakuWx IUIOAOB — Mak CHOTBOpHBIH (Papaver somniferum), Bumpbl
xostokospurka (Campanula) u apyrue pactenus. [10JHOCTBIO HEBCKPBIBAIOIIAECS
KOpOOOUYKH, Y KOTOPBIX CEMEHA OCBOOOKTAIOTCS IOCJIE€ CTHHBAHMS IEPUKAPIINS,
W3BECTHBI IOJT Ha3BaHWEM CYXHX sroj (IIokoiajaHoe jaepeBo Theobroma cacao).
Ctpy4ok (M €ro BHIAOM3MEHCHHME CTPY- YOYEK) TAK:KE OTHOCHTCS K IICHOKAPIIHSIM.
OTOoT MOP(OTOTMYECKHI THII IUIOJA XapaKTepeH IS BCEX IMPEACTaBUTEICH
KaIyCTHBIX (KpecTOLUBETHBIX). CTPyYOKBO3HUKAET U3 3aBs3U, 00Opa30BaHHOU ABYyMS
CPOCIIUMHKCS  IUIOJOJIMCTHKAMH. B0 CpPOCIHIMXCS KpaeB  ILIOAOJIHCTHKOB
pacroyiaratloTcsi IUIalleHTBl M CeMsA3a4yaTKH, pa3BUBaIoIIMecs B CeMeHa. B
OOJIBIIIMHCTBE CIIy4aeB OT KPAeB CPOCHIUXCS IUIOAOJIMCTHKOB BBIPACTAIOT BHYTPh
MIOJIOCTH TUIO/Ia TIEPETOPOJIKH, JICISIINE €ro Ha JBa rHe3/a. PackphiBaeTCs CTPYUOK
IyTEM OTPhIBA CTBOPOK JAPYT OT APYra, Tak 4TO Ha IJIOJOHOXKKE OCTAeTCS paMKa M3
KpaeB IJI00JMCTUKOB, HECYIIasi CEMEHa.

CylIecTBYIOT TakXe HEBCKpBIBAIOIIMECS CTPYYKH M CTpydoukw. HHorma
BCTPEYAIOTCS UYJICHHUCTBIC CTPYYKH C TOMEPEYHBIMHU IMEPETHKKAMH W IEePEropo/i-
KaMH, OTACSAIOIIMMH CEMEHa, paclojaraioimecs B OTIACIbHBIX Kamepax.
YseHHCTBIE CTPYYKHM PaA3JaMBIBAIOTCS 10 MEPErOPOIKAaM Ha OTIACIbHBIC UYICHUKU
(mukas penpka Raphanus raphanistrum). /[nuHa «THIIUYHOTO» CTpPyYKa HE MEHeEe,
yeM B 3 pasa mpeBbiiaet muprHy. CTpydouKaMHu Ha3bIBAIOT IUIOIBI TAKOTO YK€ THIIA
CTPOEHUS, HO [UIMHA KOTOPHIX, MPHUMEPHO paBHA INHPHHE WM JIUIIb CIErKa ee¢
IPEBBIIIACT.

MHorue I1IeHOKapImuKM HE BCKPBIBAIOTCS, HO CIOCOOHBI —pacmaaaThCs
IPOJIOJIGHO Ha OT/C/IbHBIC 3aMKHYThIE HIIM BCKPBIBAIOIIUECS JOJIHM, Ha3bIBaEMbIC
MEpPUKAPIHUIMU, KOTOPbIE COAEp)KaT OJHO, JBa WX HECKOJIBKO CEMSIH.
Pacrnamaroriyecs: eHOKapIIUU MOJyYMIM Ha3BaHHE CXHU30KapmueB (OT rpedecKoro
«CXMI30» — pPAacKajbiBal). XapaKTepeH CXHM30KapIHM, HAMpUMep, Ui MHOTHX
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MPEJICTABUTENIEN CEMENCTBA MAJIBBOBBIX. [LIIOBI MAJIBBOBBIX, pacHaJarolIMECs HA
HE3aMKHYTbIE€ ¢ OPIOITHOM CTOPOHBI MEPUKAPIINH, HA3bIBAIOTCS Kajdauukamu. Perma
— 3TO CXM30Kapnui, y KOTOPOTO MpPH OMNaJCHUU U OJTHOBPEMEHHOM BCKPBIBAHHUU
MEpUKapIueB B IEHTPE OCTAETCA KOJOHKA. Takoil IUI0Jl HMEKT MHOTHE
MoJioyaiHble. M3BecTHas BceM KpbuiaTka kKieHa (ACer) MokeT ObITh Ha3BaHa
JIBYKPBUIBIM CXH30KapHueM. Y 30HTHUHBIX CXM30KapMuil U3-3a crenu- Gpuueckon
CTPYKTYpBI IMOJYyYHJI Ha3BaHUE BUCIOIUIOAHUKA. [Ipy co3peBaHMM BUCIIOIIIOIHHK
4acTO pachajaeTcs Mo craike, 0ObeIUHSIONEH TOH TUI0/1a, Ha JIBa MEpPUKAPIIUS,
MOBUCAIOIIMX HA TaK Ha3biBaeMoM Kaprodope. [lono6Horo THNa mioa BcTpevyaercs
U y HEKOTOPBIX IIPEACTAaBUTENIEW ceMelcTBa apanueBblX. K Tuiy cxuzokapnues
OTHOCHUTCSl OPUTMHAJIBHBIA IUIOJ, MHOTMX OypauyHMKOBBIX M TIOYTH BCEX
ry0o1BeTHBIX — IeHoOmid. OH BO3HMKAET W3 IBYTHE3THOTO THHEIEs, Y KOTOPOTO Ha
PaHHUX CTAIMSAX PA3BUTUS B THE3JAX IMOSBISIOTCS MEPErOPOAKH, TaK 4YTO KO
BPEMEHHU OIBUICHUS 3aBA3b Pa3leiseTCsl Ha YEThIpE THE3/a, B KAXKIOM U3 KOTOPBIX
pacrojaraeTcs o OJJHOMY CEMs3a4aTKy. 3peiblid 10T COCTOUT U3 YETHIPEX JOJIEH,
IpUYEM  OJHA JI0J1  COOTBETCTBYET  IIOJIOBMHE  IUIOJOJMCTHKA.  Takue
«TOJIYyMEPUKAPIIMK» HA3BIBAIOT 3pEMaMHU.

Hpyroii MopdosIoruueckuii TN IIEHOKapNHeB — IICHHOKapIHas KOCTSHKA,
uim nupeHapuil. Kak Wy IUIOAUMKOB alOKApIHOW MHOTOKOCTSIHKHM, CaMbIi
BHYTPEHHUM  CJIOM  TE€pUKapIus —  DHIAOKAPIHUH, OKPYXKAKOIIUKA  ceMs,
ckiepuuiupyercs. OpHakoO B OTJAMYUE OT AarloOKapmHONW MHOTOKOCTSIHKH
MUPEHApPUN BO3HUKACT W3 IIEHOKAPIHOIO TMHEUESd W COACPNKUT BHYTPHU JBE WIIH
HECKOJIbKO KOCTOYEK. YHCIIO KOCTOUEK 3aBUCHUT OT unciia (GepTUIbHBIX (IJIOTYIINX )
rHe3n. Ilpumepom 1IEHOKApNHOW MHOTOKOCTSIHKM MOTYT  CIIYKHTh  ITOZBI
TOJIOKHSHKH — OOBIYHOTO pacTeHHs CBeTJoxBoiHOW Taiirm (Arctostaphylos uva-
ursi), skenbineHs (Panax ginseng), smmnel cepauenuctaoit (Tilia cordata). Muoraa
KOJINYECTBO KOCTOUEK PEAYLUUPYETCS B COOTBETCTBUM C U3MEHECHUSIMU B TUHELIEE U
00pa3yeTcss OJHOTHE3HBIN MUPEHApPHH THMA IUI0Aa KOKOCoBOM manbMbl (COCOS
nucifera), B 001xo/1¢ Ha3pIBAEMBIN KOKOCOBBIM OPEXOM.

[Tmon, Ha3piBaeMblid SOJJIOKOM, TaKK€ OTHOCHUTCS K IIGHOKapmusM. ['Hesma
TAKOI'0 IUIOJIA COJIEPIKAT CEMEHA, OKPYKEHHBIE XPSIIEBATON TKAHBIO SHIOKApIus,a
MSICUCTBIM ME30KapIiuii BO3HUKAET M3 Pa3poOCHICHCS W BUIOU3MEHEHHOW TKaHU
runanTys. S0J0Ko XapaKTepHO [JIs MpEACTAaBHUTENICH MmojiceMeiicTBa S0I0HEBBIX
u3 ceMerictBa posonBeTHbIXx: s0oHu (Malus), rpymmu (Pyrus), psounsr (Sorbus).
MopdoreHeTudeckuii TUI TIJI0JI0B — MCEBAOMOHOKApNUN Takxe oOblueH. BHenrHe
MICEBJOMOHOKAPIIMA HWMUTHUPYIOT MOHOKAPIUW, OTYEr0O W BO3HUKJIO Ha3BaHUE
tumna. [IceBmoMoHoKkapuu o0pa3yroTcsi U3 NCEBIOMOHOKAPITHOTO THHENes. B TakoM
rUHelee ePBOHAYAIBHO 3aKJIabIBAIOTCS JIBA WJIM OOJIBIIIEE YHCIIO IUIOA0JIUCTUKOB,
HO Pa3BUBAETCS TOJIBKO OJIUH, & OCTaJbHbIE penyuupyroTcs. MHorma peaykuus He
MIPOUCXOAUT, HO IUIOAOJIMCTUKM TaK IUIOTHO CPACTAKOTCS KpasMHM, YTO TPAHMUIIBI
MEXIy HHMH HE 3aMeTHBhl. B 00oMX ciydasix BO3HUKACT C€IMHCTBEHHOE THE3/I0
3aBsi3W, OOBIYHO C EIMHCTBEHHBIM cemsi3adyaTkoM. K  ICeBIOMOHOKapIHSIM
OTHOCATCSI OPEX, KENYyJlb, ICEBAOMOHOKApIHAas KOCTSHKA, 3€PHOBKA, CEMSHKa U
memouek. [lepukapnuii  opexa CWIBHO  CKIEPUPUIIUPYETCS, CTAHOBUTCS
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JIEPEBSIHUCTBIM U HECET OJHO, PEAKO aABa ceMeHU. OOIIEN3BECTHB OPEXU JICITMHBI
(Corylus avellana) u ¢ynayka (Corylus colurna). Opex MOXeT OBITH JIOBOJIBHO
KPYIHBIM 110 CBOMM pa3Mepam, KaK Y JICIIUHBI, JIUOO0 OTHOCUTEIbHO MAaJIEHbKUM (Y
onpxu Alnus glutinosa, xmenss Humulus lupulus). VIHorma Ha ero mnepuKapIuu
00pa3yloTcs KPbUIOBUIHBIE BHIPOCTHI M B ATOM CIIy4ae TOBOPSAT O KPBLUIATOM Opexe
(0epe3a Betula pendula, pesenr Rheum altaicum). K opexy Omn3ok keiyib,
MMEIOIIAN KOMXKHUCTBIM WM JIEPEBSHUCTBIA NEPUKAPIUNA. Y OCHOBAHUA KEIIYIb
OKpY>XEH 0COOBIM 00pa3oBaHHEM — IUIIOCKOW, TPECTABIISIONIEH co00M cpocIrecs
CTEpWJIbHBIE BETBH MUMOUIHOTO corBetus (myo Quercus, kamran Castanea). 1lnon
rperkoro opexa (Juglans regia) crmemyeT Ha3pIBaTh  IICEBIIOMOHOKAPITHOM
KOCTSIHKOM, TTOTOMY YTO OKOJIOTUIOAHUK y HETO COCTOUT M3 MSCHCTOTO SK30KAPIIHS
U CKIEPU(PUITUPOBAHHOTO SHIOKAPTIIHSI.

CemsiHKa — 3TO OOBIYHO OTHOCUTEIHLHO HEOOJBIION IUIOA C KOMXHUCTHIM
NepUKapIueM, He cpacTaloluMes ¢ cemeHeM. [1no1-ceMsaHka XxapakTepeH sl Bcex
MPEICTaBUTENICH OTPOMHOTO CEMEMCTBA CIIOKHOIBETHBIX, a TaKXe CEMEUCTB
BOPCSIHKOBBIX, BaJICPUAHOBBIX M KpamnmuBHbIX. CeMsHKE 4YacTO CBOWCTBEHHBI
NPUAATKH, MPEICTABISAIONMIUNE COOOW BHIOM3MEHEHHBIE TOKPOBBI IIBETKA WIIU
MPUIBETHUKOB. MHOTHE CEeMSIHKM CHaOXXeHbl Jjerydykamu. CeMsHKa OCOKOBBIX
3aKiIr04eHa B 0co00i (GopMbl BUJAOW3MEHEHHBIM PETOPTOBUAHBIA TNPUIIBETHHK,
KOTOpPBI HAa3bIBAaCTCS MEIIOYKOM. 3€pHOBKAa - IUIOA BCEX 3JIaKOB. OTO
OJTHOCEMSIHHBIH TIJI0JT, OJICTHIN TOHKUM IICHYATHIM, PEXKE MACHUCTHIM (Y HEKOTOPBIX
TPONMUYECKUX 0aMOYKOB) MEPUKAPIIHEM, CPACTAIOIIUMCS CEIMHCTBEHHBIM CEMEHEM.

Y HEKOTOPBIX BHJIOB PACTEHHU IUIOABI PA3BUBAIOTCS HE IO OAMHOYKE, a
dbopMupyIOT corioaus. YacTo moj COIIoaueM MOHUMAIOT CPOCIINECS B CIUHOC
11€710€ HEeCKOJBKO WJIM JIaK€ MHOTO TUIOJOB, BOSHUKIIUX W3 OTICIHHBIX I[BETKOB.
Knaccruecknii mpuMep Takoro THIIA COIUIOAUS - corutofue aHaHaca. CoriacHo
0oyee MIMPOKOMY TMPEACTABICHUIO COIUIOJUE - COBOKYIHOCTH 3pENbIX IUIOJOB
OJIHOTO COIIBETHS, Oojee WM MEHee YETKO 00OCOOJIEHHOrO0 OT BEreTaTHBHOW ya-
ctu nobera. lHaue roBops, COIJIONNE — ATO COIBETHE, HECYIIEE 3peible TUIOJIbI.
Hcxona n3 mogoOHON TOYKM 3pEHHUS, COTUIOAUSIMU CJIEAYET CUMTATh I'PO3Jb SO
BUHOTpaJa, IIUTOK SOJOKOOOpa3HBIX IUIOAOB PSAOWUHBI, CIIOXKHBIC 30HTHKHU
BUCIIOTUIOAHUKOB yKpomna. KiaccuduimpoBaTh cOMIoaus MOXKHO Ha OCHOBE
COIIBETHH, U3 KOTOPHIX OHU BO3HUKAIOT.

JlabopaTtopnasi paGora 22
Tema: CTtpoenne u kiaaccupurkanus miog0B.
ean padoThi: H3Y4YUTh pazHOOOpa3ue IjIo0I0B
3apauu: paccMOTPETh TJIO/ABI PA3IMYHBIX PACTCHHU W 1aTh UM
XapaKTePUCTUKY
Oob6opynoBanmue: gamku [letpu, mnpenapoBajibHbIE WIJIBI, TepOapHbIC

00pa3Iipl, CBEKHUE WIH 3a(PUKCHPOBAHHBIC TIOBI
mionel mmoHa  (Paconia  suffruticosa  Andr.),
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O0beKThI nenbuanyma  (Delphinium  grandiflorum  L.),

HCCJIe0BaAHMS: kamyxxaunl  (Caltha  palustris  L.), numoHHMKa
(Schizandra chinensis (Turcz.) Baill.), OGarpsHHuka
(Cercidiphyllum japonicum Sieb. et Zucc.), ropoxa
(Pisum sativum L.), Boponma (Actaea spicata L.),
motrka (Ranunculus acris L.), manunasl (Rubus idaeus
L.), 3emnsauuku (Fragaria vesca L.), munoBauka (Rosa
cinnamomea L.), poro3a (Typha Ilatifolia L.),
kneBepa(Trifolia repens L.), ciuBel (Prunus domestica
L.), Tronemana (Tulipa sp.), 6enensr (Hyoscyamus niger
L.), maka (Papaver somniferum.), ¢puanxu (Viola canina
L.), xammyctel (Brassica sp.), cmonéBku (Silene nutans
L.), knéna (Acer platanoides L.), mukoil penbku
(Raphanus raphanistrum L.), mnacinena (Solanum
dulcamara L.), kunpes (Epilobium sp.), komokosibunka
(Campanula sp.), tvumHa (Carum carvi L)),
noamapennuka (Galium aparine L.), s6xonu (Malus
sp.), kpebkoBHMKA (Grossularia sp.), omensl (Viscum
sp.), nunsl (Tilia sp.), nemmnsl (Corylus avellana L.),
ny6a (Quercus robur L.), omyBanumka (Taraxacum
officinale Wegg.), kuzuna (Cornus mas L.)

Xoa padoThI

3aganue 1. Ananusz Koanekyuu niooos.

1. TTonp3ysice npemnoxeHHol kinaccudukarmeid (puc. 110-111), nposenute
aHAJIU3 KOJUIEKLUU IUIOAOB, ONPENEIUTE, K KAKOMY THITy UX OTHOCAT U JANTE UM
Ha3BaHUA. 3apUCYHTE IIOJbI U 0003HAYBTE HX.

2. Ha mnpumepe mI0g0B TpeX pacTeHU TMpPOBEIUTE UX aHAIU3 TI0
CIICIYIOILIEHN CXEeMeE:

a) MPOCTOM TIJI0JT UK COOPHBIN;

0) C COYHBIM WM CYXUM OKOJIOTUIOJHUKOM (€clii C CyXuM, TO
OTIPEIETUTh: PACKPBIBAIOITUICS OH UM HEPACKPHIBAIOIITHIICS);

B) YHCJIO CEMSIH — OJIHO WJIM MHOT0;

') YUCJIO TUIOJOJIMCTUKOB, 00pa3yomuX Mio/ (MpyU HATUYUH TOJIBKO IUIOAA
ATOHE BCEr/ia MOKHO CJIEaTh);

1) 9KCJIO THE3]T B IUIOJIE.

3. Caenaiite monepevyHsld Cpe3 OFHOTO IJI0JIA; 3apUCyTe U 00O3HAUYMTH
ero yactu (3K30KapIl, Me30KapI, dHaokapm, cems) (puc. 112).
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—
Pucynok 110— Tumnsl anokapmHbIX 1 MOHOKAPITHBIX I1JI0JI0B:

A - cyxue 1 couyHble arokapnuu: 1, 3 - MHOTOJIMCTOBKA (MHOTHE JIFOTUKOBBIC U TTHOH) 2 -
MHOTOOpEIIeK (HEKOTOPhIE IIOTHKOBBIE) 4 - MHOTOKOCTSIHKA (pO301BETHHIE U3 pojaa Rubus) 5 -
COYHAst MHOTOJIICTOBKA, OT/IEJIbHBIC TUTOJAUKH CUIAT Ha YIUTMHEHHOM I[BETOJIOXE (JINMOHHUK) 6 -
3eMJISTHUYMHA, OCOOBINA THIT COYHOI'O MHOTOOPEIIKA CPa3pOCIIUMCS LIBETOJI0XKEM (3eMIIIHUKA) 7 -
[IUHAPOIN, OCOOBII THII COYHOTO MHOTOOPEIIKA C MSICHCTBIM Pa3pOCIIMMCS THITAHTHEM
(mmmoBHUK)D - cyxue u counble MoHOKapnuu: 1 - ogHomucToBka (poa Consolida u3 cem.
JIOTUKOBBIX) 2 - 000 (O0NBIIMHCTBO MpeAcTaBUTENe 0000BBIX U HEKOTOPBIX JPYTUXCEMEINCTB)
3 - uneHuCThIi 600 4 - cyxas OHOKOCTSIHKA (MUHJANb) 5 - COYHas OJJHOKOCTsIHKA (pos Prunus
U3 PO30OLIBETHBIX)
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Pucynox 111— Tumnsl IeHOKapIHBIX U IICEBIOMOHOKAPITHBIX MJI00B:
A - cyxue u couHble IIEeHOKapnuu: | - ieHoKapIiHasi MHOTOJIMCTOBKA (BOJOCOOp M3ceMecTBa
JFOTUKOBBIX) 2 - KOPOOOUKa, BCKPHIBAIOMIASCS KPBILICUYKOit (OeneHa)

3 - KopoOOUKa, BCKPHIBAIOIIASACS 110 CTBOPKAM (IIPEJICTABUTEIN MHOTUX CEMENCTB)4 - WICHUCTHIN
CTPYYOK (peapKa IMKasi U3 KPECTOLBETHBIX) D - sI0JIOKO (BCE MPEICTaBUTEIIN MTOJACEMENCTBA
S1610HeBBIX, ceM. Po3o1BeTHBIX) 6 - cTpydoueK (MHOIHMEKPECTOIBETHBIE) 7 - TECIEPUINH, UIIH
noMepaHer| (TUI0ABI IIUTPYCOBBIX) & - siroa (MpeACTaBUTEIN MHOTHX CEMEICTB, THITMIHBIE
ATOJIbl Y YEPHUKH, OpYCHUKHU, BUHOTpaau T. 11.) 9 - nenoOu, BUIHbI 4 sipema (11016l
OypauHUKOBBIX U TYOOIIBETHBIX )

10 - BUCHIOIIIIOHMK, pa3/IeMBIINIICS HA 2 MEpUKaPIIUs, - TPUMEpP APOOHOTO IEHOKAPIHS(TUIO b
30HTUYHBIX) 11 - cTpy4OK (OOJTBIIMHCTBO KPECTOI[BETHBIX )

b - counsie u cyxue nceBgoMoHOKapnuu: 1 - opex (JienuHa) 2 - 3epHOBKA (371aKU) 3 - CEMSIHKHU
pa3IMYHOro THMA: 3a - MOJICOHEYHHKA 30 - olyBaHUYMKa 3B - uepenbl4 - xKemnyab (I10bl
OYKOBBIX) 5 - ICEBJJOMOHOKApPITHAsl KOCTSAHKA (TPELKUNA Opex).
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Pucynok 112— Ctpoenue mioza (0IHOKOCTSHKH) Tiepcuka oobikHoBeHHOTO(Persica vulgaris):
1-3 - okonomIoAHMK, WK niepukapnui (1 - ak3okapnuii 2 - Me30Kapmnuii3 - dHI0KapIuii) 4 -
cemst 5 - cien IIoI0HOKKH 6 - TUIOTOHOXKKA

Bormpocs! a1 caMOKOHTpPOJIsE

1. I3 yero obpasyercs mioa?

2. JlaiiTe onpeiesieHne COIIOUIO.

3. Kakue mopl Ha3pIBatOT APOOHBIMU, & KAKHE - YWICHUCTHIMU?
4. Yto Takoe 1miaoj- moMepaHer?

5. Kak knaccuuuupyrot cOOpHbIE TI101b17
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KOHTPOJIBHBIE TECTbBI

BHHUMaTENbHO MPOCTUTE KAXK/BIM BOIPOC TECTOB U BBIOEPUTE NPABUIIbHBIN
OTBET.

Kopenb. KopHeBble cucTemMbl

1. Boaa u MuHepaJibHBIE COJIM MOCTYNAIOT B PACTEHHE U3 MOYBBI:

a) yepe3 KOpHH;

0) uyepe3 KOpPHH M HIHKHIOKO YacTh CTEOJIS;

B) Uuepe3 KOPHU U JIPYTHe OpraHbl PACTCHUS, COPUKACAIONTNECS C TTOYBOM.

2. Y 00JBIIMHCTBA OJIHO0JbHBIX PACTEHH KOPpHeBasi cUCTeMA:
a) CTepXKHEBas;
0) MOYKOBaTas;
B) CMEIIIaHHAasI.

3. Y MOPKOBH, CBEKJIbI, penbl Pa3BUBAIOTCH:
a) BCe BU/Ibl KOPHEI;

0) TOJIbKO TJTaBHBIM KOPEHB;

B) TJIaBHBIN U OOKOBBIE KOPHH.

4., KopHH y NIIEeHUIbI, PAKUH, TIMEH:

a) TIOYTH BCE OJIMHAKOBOM JIJTMHBI M TOJIITUHBI;

0) pa3HbI€ 1O JIJTUHE U TOJIIIHUHE;

B) MOYTH BCE OJIMHAKOBOM JJIMHBI M TOJIIHUHBI, 32 UCKIIOUCHHEM TPEX,
KOTOPBIE3aMETHO KpyIHee (JTTMHHEE U TOJIIIIE) OCTAIbHBIX.

5. bokoBble KOPHH Pa3BUBAIOTCS:

a) TOJBKO Ha IJIaBHOM KOPHE;

0) TOJIBKO Ha MPUAATOYHBIX KOPHSIX;

B) KaK Ha IJIaBHOM, TaK ¥ Ha MPHUIATOYHBIX.

6. IlpugaTouHble KOPHHU 00PA3YIOTCH:
a) TOJIBKO Ha TJIaBHOM KOPHE;

0) TOJIBKO HAa HIDKHEH 9acTH CTEO;

B) Kak Ha cTe0Jie, TaK ¥ Ha JIUCTHSIX.

7. Ha mocTtaBjIeHHBIX B BOAY YePeHKaX TOIO0JISA, MUBbI HJIM YEePHOI
CMOPOJAUHBI PA3BUBAIOTCSH:

a) IpUIaTOYHbIE KOPHU;

0) OOKOBBIE KOPHU;

B) PUJIATOYHbIE KOPHH, a HA HUX OOKOBBIE.

8. KopeHnsb pacrer B AJHMHY:
a) TOJIbKO BEPXYIIKOA;
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0) BepXyIIKOW U BCEMH JIPYTUMU CICAYIONMMHU 32 HEW Y4aCTKaMH;
B) YYaCTKOM, OTXOJISIINUM OT CTEOJIs.

9. I'naBHBIIl KOpeHb Pa3BUBAETCA:

a) y OJTHOJICTHUX PacTCHUIA;

0) y ABYJIETHUX PACTEHUH U MHOTOJICTHHX;

B) Y IBYJOJIbHBIX PaCTEHUH, BBIPOCIINX U3 CEMSH.

10. I'naBHBII KOPeHb XOPOIII0 3aMeTeH B KOPHEBO# cucTeMe:
a) ¢aconu;

0) MIICHUIIBI,

B) CMOPOJMHBI, BEIPOCIIEH M3 CTEOICBOTO YepPEHKA.

11. KopHeBo# 4eXJIMK MOKHO YBH/I€Th:
a) TOJIBKO C TOMOIIBI0 MUKPOCKOIIA;

0) ¢ TOMOIIBIO JTYTIBL;

B) HEBOOPY>KCHHBIM TJIa30M.

12. KneTkH KOPHEBOI'0 YeXJIHKa:

a) )KUBBIC;

0) MEpTBBIE, C TOJCTHIMU 000JIOUKAMH;
B) HapsAy C )KUBBIMH HMEIOTCS MEPTBEIE.

13. KiteTku 30HBI JeJIeHHs

a) MEJIKKE, PacroJI0KEHHbBIE PBIXJIO;

0) MenKue, TUIOTHO NpUJIEratouIie Ipyr K ApYyry;
B) KPYITHbIE, OKPYTJIbIE.

14. KopHeBoii BOJIOCOK NpecTaBJIsieT cO00ii:

a) KJIETKY Hapy>KHOTO CJIOSI KOPHSI C JUTHHHBIM BBIPOCTOM;
0) JUTMHHBIA BBIPOCT HAPY>KHOM KIJIETKU KOPHS;

B) HUTEBUJIHBIN OOKOBOW KOPEIIOK.

15. KopHeBble BOJIOCKH KUBYT:
a) OKOJIO MECsIIIa;

0) HECKOJIbKO JTHEH;

B) OKOJIO CYTOK.

16. KopHeBble BOJI0CKH 00BIYHO He OBIBAIOT JAJIMHHEE:
a) 10 mm;
0) 20 mMm;
B) 30 MM.

17. 3ona BcacbIBaHMs, KaK M IpYyrue 30HbI KOPHA:
a) MOCTOSIHHO YBEJIMYMBAETCS B IJIUHY;
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0) MMOCTOSIHHO TTepeMENIaeTCs BCIEA 32 KOHYMKOM PACTYIIETO KOPHS U HE
YBEIIMYMBACTCS B JIJTHHY;

B) HE MMEepPEMEINaeTCs BCIIEl 32 KOHYMKOM KOPHS M HE YBEITUIMBACTCS B
JUTMHY (HA OJTHOM M TOM JK€ Y4aCTKE BMECTO OTMEPIIHX KOPHEBBIX BOJIOCKOB
00pa3yroTCs HOBBIC).

18. IIpoyHOCTH M YIIPYTroCcTh KOPHsI 00ecneyuBaer:
a) IOKPOBHAs TKaHb;

0) mpoBOsIIAs TKAHB;

B) MEXaHUUYECKas TKaHb.

19. Han6osbiee KOJIHYECTBO BOAbI PACTEHHSIM HY’KHO:
a) BO BpeMs pOCTa;

0) BO BpeMs CO3pEBaHUS I1JI0JI0B;

B) BO BpeMsI I[BETCHHUSI.

20. PpIxJieHHe MOYBbI CIIOCOOCTBYET:

a) COXpaHEHUIO BJaru M MOCTYIJICHUIO BO3/lyXa B MIOYBY;
0) COXpaHEHUIO BJIarH;

B) MOCTYIUICHUIO BO3/lyXa B MOYBY.

21. KopHeniox MOPKOBH WJIHM CBEKJIbI 00pa3yeTcs:

a) IpH pa3pacTaHWU IJIABHOTO KOPHSI:

0) npu pa3pacTaHuy TJIABHOTO KOPHS U HIDKHUX YYaCTKOB CTEOJIS;
B) IPU pa3pacTaHUy HUKHUX YYACTKOB CTEOJIS.

22. B pe3yabrare yToJIIeHUs] 00KOBBIX HJIU NMPUAATOYHBIX KOPHeH
Pa3BUBAIOTCS:

a) KIIyOHU;

0) KOpHEBBIE IIUIIKH, U KOPHEBBIE «KITyOHM;

B) KOPHEILIOBI

IloGer, ero crpykrypa

1. Iob6er — 3TO:

a) cTeOeb

B) CT€0O€IIb, TUCThS, KOPEHb

0) cre0esb ¢ TUCTHSIMU U TTOYKAMHU
I') IOYKHU

2. Ilouka, nMewIIAsi 324aTOYHbIH OYTOH:
a) BepXyllIeyHas

0) BereTaTuBHAS

B) OOKOBas

') FeHepaTUBHAs
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3. Pacrenus, uMelIHe YKOPOYCHHBIH cTe0eIb:
a) JIyK

0) ropox

B) ap0Oy3

T') OJyBaHYHK

4. Cnoiu credsi, 0jarogapsi KOTOPpOMY OH PacTeT B TOJIIUHY:
a) IpeBecuHa

0) kamOuit

B) CEeplEBUHAr) JIyO

5. CJoii cTedJisl, B KOTOPOM HAKAINJIMBAIOTCS MUTATEIbHbIE BelleCTBA
a) cep/ilieBUHA

0) n1y0

B) KOpa

I') KOXKHIIa

6. Kakoil cjioii npMHUMAaeT yyacTve B IlepeIBHKCHUU OPTraHUYeCKUX
BELECTB M0 cTedJI10

a) COCyibl

0) IpeBecuHa

B) 1y0

') cep/illeBUHA

7. Ilo0Oer pazBuBaercs U3 ...
a) KOpHs

0) crebms

B) ITOYKHU

8. Pocrt modera B AJIMHY ¥ 00pa3oBaHMe JUCTHEB OCYLIECTBISACTCSH
0s1aroaaps 1eATeJIbHOCTH:

a) JUCTHEB

0) mpoBosIIEeH TKaHU

B) KOHyCa HapacTaHUs

9. YeyeBHUYKH — ITO ...

a) JKUJIKU JIUCTa

0) crienManbHble OTBEPCTHUS B TPOOKE
B) YCTbUYHBIE KJIETKH JIUCTA

10. Kamo6mii — 3710 ...

a) oOpaszoBaTeinbHas TKaHb
0) ocHOBHas

B) ITIOKPOBHAs
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11. 3avyaTo4yHble OyTOHbI HAXOAATCS B MOYKE ...
a) BEreTaTHBHOM

0) reHepaTUBHOM

B) J000M

12. KoHyc HapacTaHus B OYKe COCTOUT U3 TKAHM ...
a) oOpa3zoBaTeIbHOM

0) goTtocunTe3upyromen

B) MEXaHUYECKOI

CTpoeHue ¥ )KU3HEAEATeJTbHOCTD JIUCTA
1. JIucThs HMEIOT YepenlioK:

a) y OOJBIIMHCTBA PACTEHU;

0) y MEHBIIIeH YacTH BUIOB PAaCTCHUI;

B) IPUMEPHO Yy ITOJIOBUHBI BUJIOB PACTECHUH.

2. JI1060ii mpocToii JIUCT UMeeT:

a) JTUCTOBYIO TUTACTUHKY ¥ OCHOBAHHE;

0) TMCTOBYIO IUIACTUHKY, OCHOBAHHE U YEPEIIIOK;
B) JINCTOBYIO IJIACTHHKY W YEPEIIIOK.

3. Jlyromoe u napa/uiejibHO€ JKHJIKOBAHHE JUCThEB XapaKTePHO:
a) IJId IBYJIOJIbHBIX PACTCHUI;

0) JUIsl OTHOIOIBHBIX PACTEHUIA;

B) [T OOJIBIIMHCTBA IBYAOJBHBIX © MHOTHX OJHOJIOJIbHBIX PACTEHUH.

4. 'Y BOAHBIX PAaCTeHHi, HAIPUMeEP, Y KYBIIMHKH, YCTHULA HAXOAATCH:
a) Ha BEpXHEH CTOPOHE JIUCTA;

0) Ha HUKHEH CTOPOHE JIUCTA;

B) Ha Kpasix JINCTA, BHICTYTAIOIINX HAJ] BOJOK.

5. Ycrbuna HaxoasTcsi HA 00eMX CTOPOHAX JIMCTOBOH IUIACTHHKH Y
PacCTeHM i, TUCThS KOTOPBHIX PACHOJIATAIOTCA B OCHOBHOM:

a) TOPU30HTAJILHO;

0) BEpTUKAJIbHO;

B) MyTOBYATO.

6. B cBeToBOM JIMCTeE JIy4llle, YeM B TEHEBOM JIMCTe Pa3BUTA:
a) cTosi0yaTasi TKaHb;

0) ryOuarasi TKaHb;

B) MEXaHUYECKas TKaHb.

7. MeXKJIeTHUKH ry04aToil TKAHH 3aN0JTHeHbI:
a) BO3/IyXOM;
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0) BOOOI;
B) BO3/ITyXOM W TIapaMH BOJIBI.

8. Jlasi o0pa3oBaHusi OPraHUYECKUX BElIECTB B JUCTE HEOOXOAUMBI:
a) BOJla, MUHEPAJIbHBIC COJIU, YIJICKUCIIBIN ra3, KUCIOPO/T;

0) BoJ1a, YTJICKUCJIBIN ras;

B) BOJIa, YTVICKHUCIIBIA ra3, MUHEPATbHBIE COJIH.

9. B mpouecce poTocuHTe3a B aTMOC(hEPHBIii BO3LYX BbIA€/IS€TC:
a) KUCIIOPO/I;

0) yIrJIeKHCIIbIN Ta3;

B) @30T M YIVIEKUCIIBIN Tra3.

10. Cio:xHble TIpoIecChl, MPOTEKAIOINE B 3€JeHbIX KJIETKaX pacTeHus,
NPUBOJSAT K 00Pa30BaHHUIO:

a) caxapa, KOTOPBII 3aTeM MPEBpaIIAETCs B Kpaxma,

0) Kpaxmasa, KOTOPBIH 3aTeM MpeBpaliacTcs B caxap;

B) KpaxMalia Wil caxapa.

11. IbixaHue pacTeHusl, HAXOAALIETr0Csi B TEMHOTE. ..
a) HEe MpeKpalaercs;

0) MpUOCTaHABJIMBACTCS,

B) IPOUCXOIUT 00JIee YHEPTUYHO, YEM Ha CBETY.

12. Tlpu npIXaHUU 3ej1eHOe pacTeHue MOrJIoIIaeT:
a) a3oT;

0) KUCIOpOS;

B) YIJIEKUCIIBIN ras.

13. Ecid B pacTeHUM J0CTATOYHO BO/bI, TO YCThbHIA Y OOJBIIMHCTBA
pacTeHuii, HAXOASIIIUXCHA B TAKOM COCTOSIHUM:

a) OTKPBITHI JHEM U 3aKPBIThI HOUBIO;

0) OTKPBITHI HOYBIO 1 3aKPBITHI THEM;

B) OTKPBITHI THEM U HOYBIO.

14. Korga B KJIeTKax MSKOTH JHCTA MHOTO BOJAbI, TO B MEKKJETHHKH
MOCTYyMAaeT:

a) BOJIa Yepe3 MOPhI KIIETOYHBIX 000JI0UCK;

0) BOAsSHON mMap, OOpa3yIOIIMICS MPU HUCMAPEHUU BOJIBI C IMOBEPXHOCTHU
000JI0YEK KIIETOK;

B) BOJia uepe3 MOphl 00O0JIOYEK KIETOK W BOJISHOW Map C TOBEPXHOCTH
KJICTOK.

15. JIucThbs pacTeHuii 00Jib11Ie HCTIAPSAIOT BOAbI:
a) B COJJTHEYHYIO U CYXYIO IOr01y;
166



0) B MaCMypHYIO U BIAKHYIO [TOTO/Y;
B) B TEILIYIO IACMYPHYIO IIOTO1Y.

16. Ycukn ropoxa — 3T0 BUIOM3MEHEHHbIE:
a) MPUIUCTHUKH;

0) JIMCTOYKH CJIOKHOTO JIUCTA;

B) OOKOBBIE TTOOETH.

17. Asioe u araBy OTHOCAT K PACTEHUSIM:

a) C BUJION3MEHECHHBIMU JIUCTHSIMH (BO03aMaCaAIOIIMHM );

0) ¢ BUIAOM3MEHEHHBIMHU JUCTHSIMH, B KOTOPBIX OTKJIAJBIBAIOTCS B 3arac
OpraHUYECKHUE BEIIECTBA;

B) C OOBIYHBIMU CHISTYUMH JIUCTHSIMH.

18. JlucTonazaoM HAa3bIBAKOT ONajaHHe JHCThEB Y JepeBbeB M
KYCTAPHUKOB, pe:ke Y MHOT0JIeTHUX TPaB, KOTOPOE MPOUCXOIMT:

a) OJTHOBPEMEHHO B OIPE/ICNICHHBIN MepUo/] roja;

0) HE3aMETHO, TaK KaK JIUCThS OINaJal0T B TEUEHUE JJIUTEIHLHOTO BPEMEHU
OJIHOBPEMEHHO C 00Pa30BaHUEM HOBBIX;

B) Y OJHUX pAaCTEHUU OJHOBPEMEHHO B OMPEJEICHHBIM MEpUOJa rojaa, a y
JIPYTHUX - TTOCTETICHHO.

19. JIucTonax - HOpMAaJIbHBII (eCTeCTBEHHBII) MPOLECC, CBI3AHHBIIN:

a) ¢ oOuiueM JOXJeW WIM HUX OTCYTCTBUEM B TEUECHHE JJIUTEIHLHOTO
BPEMECHU;

0) ¢ HACTYIUICHHEM OCEHHUX XOJIO/OB;

B) CO CTAPEHUEM JIUCTHEB.

20. Kakoii  JucropacnoJio:keHue  HaubOoJsiee 3dddekTuBHO 1A
BOCHPHUSTHS COJTHEYHOH YHEPTUN:

a) ouepeHoe

0) MyTOBUYaTOE

B) CYIIpaTUBHOE

I[{BeTOK M MJ10/1

1. OKoJIOIBEeTHHK HA3BLIBAIOT JIBOMHBIM, €CJIM B HEM:

a) JICTICCTKU pacIiojiaraloTcs B JBa psa;

0) JeNeCTKU 1 YalleTMCTUKH PACIIONaralTcs 1Mo AByM Kpyram;
B) UMEETCS Jalleyka U BEHUYHK.

2. JlemecTKH — 3TO:

a) Hapy>KHbIE JTUCTOYKH 1IBETKA;

0) BHYTpEHHHE JINCTOYKH I[BETKA,

B) Hapy>XHbI€ U BHYTPEHHUE JTUCTOUYKHU LIBETKA.
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3. 1IBeTkH pacTeHUil UMEIOT:

a) TOJIbKO TI0 OJTHOMY TEeCTHUKY;

0) 1Mo oAHOMY MECTUKY U 0oJiee (MHOT]a MHOTO);
B) TOJIBKO I10 IBa-TPH MECTHUKA.

4. T1IBeTKM C MPOCTHIM OKOJIOLBETHHKOM UMEIOT:
a) TOJIBKO MEeCTHK;

0) TOJIBKO Yall€4Ky W TOJIBKO BEHUHK;

B) HU TO, HU JAPYTO€: BCE JIUCTOYKU OJIUHAKOBEIE.

5. IlecTMk B BETKaX pacTeHMil:

a) BCErJla UMEET 3aBs3b, PhUIBLE U CTOJOMK;
0) MOKET HE UMETh CTOJIONKA,;

B) MOKET HE UMETh PBUIbLA.

6. ThIYMHKH M ECTUKHU ObIBAIOT:
a) B KQXJIOM IIBETKE:
0) HE B KaXJIOM IIBETKE: HUMEIOTCS TOJBKO TECTHYHBIE H

TBIYMHOYHBIC IBCTKH,

OCH.

B) HC B KaXXJIOM IBCTKC: NMCIOTCs LIBCTKU 0e3 TEIYMHOK M ITIECTUKOB.

7. OIOHOJIOMHBIMH HA3BIBAIOT PACTEHHS, Y KOTOPHIX;
a) IIBETKH 000€MOJIbIC;
0) LIBETKH pa3eIbHOMNOJIbIC, U HAXOASITCS OHU HAa OJTHOM PACTCHUHU;

TOJIBKO

B) OBCTKHU Pa3ACIIbHOIIONIBIC: HAa OAHHUX PACTCHHUAX HAXOJATCA IMCCTUYHBIC
OBCTKH, 4 HA APYT'UX - TBIYMHOYHBIC.

8. JIByn1oMHbIEe pacTeHHs;

a) orypen, KyKypy3a, ThIKBa;

0) s106710Hs1, 3eMIISTHHKA, KaITyCTa;
B) KOHOILJISA, TOIOJIb, CIIapsKa.

9. COHBeTl’Ie KHUCTb — 3TO0 COBOKYITHOCTD IIBETKOB, KOTOPbIC:
a) HMCIOT JUIMHHBIC IBCTOHOXKH, OTXOAAIINC OT BEPIIMHBI no6era;

0) UMEIOT XOPOIIIO 3aMETHBIE IBETOHOXKH, OTXOSIINE OT JJIMHHOW 00IIei

B) HE UMEIOT LIBETOHOXKEK, HO PaCMoJiaraloTcsl Ha JUIMHHOM 0O0I1Ieil OCH.

10. CouBeTne, B KOTOPOM cHAsSIYME I[BETKH PACIOJIAralOTCsl HA o0miei
YUINHEHHOH OCH, HA3bIBAIOT:

a) CEePEKKOM;
0) MPOCTHIM KOJIOCOM;
B) METEJIKO.
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11. Y couBeTHsi «IMOYATOK» KEHCKHE I[BETKH PACHOJIATAIOTCSH HA:
a) o01eM pa3pociieMcst [IBETOI0XKE;

0) o011elt pa3poCIIeiicss OCH COIBETHS;

B) Ha BEPIIMHE Pa3pPOCIICICS OCH COLBETHSI.

12. IiBeTKM, COOpaHHbIE B COIBETHE KKOP3MHKA», 00bIYHO:

a) Menkue, cuasguue. Mx damiedka BHJIOM3MEHEHA B IyYOK BOJIOCKOB WU
OTCYTCTBYET;

0) Menkue, ¢ OYeHb KOPOTKMMH IBETOHOXKKaMH. VX darmieyka COCTOUT W3
MEJIKUX YalIeTUCTHKOB;

B) MEJIKHE, CUsune, 6€3 OKOJIOIBETHUKA.

13. C10:KHBIM IIUTKOM HA3BIBAIOT COLIBETHE, 0OpPa30BaHHOE:
a) TOJIKO MPOCTHIMU IITUTKAMHU;

0) TOJIBKO MPOCTHIMU 30HTUKAMH,

B) HE TOJBKO MPOCTHIMU IITUTKAMH.

14. CouBeTne «KOP3MHKA) CHAPY KM 3a1IMILEHO:

a) KPYITHBIMU KPaeBBIMU I[BETKAMHU;

0) 00epTKOM, COCTOSAIIECH U3 BUIOM3MEHEHHBIX JINCTHEB;

B) KPYITHBIMH YaIICITUCTUKAMH, PACIIOJI0KEHHBIMH B JIBa U 00JIee PSJIOB.

15. IlepekpecTHBIM ONBbLIIEHHEM HA3BIBAIOT MEPEHOC NMbLIbLbI:

a) C IIBETKA OJIHOTO PACTEHUS Ha LIBETKU JIPYTrOro pacTCHUS;

0) ¢ OTHOTO 1LIBETKA HA JIPyTHE IIBETKHU B MpeJieax OJJHOrO PACTCHHUS;

B) C OJIHOTO I[BE€TKAa Ha JIPYroil LBETOK KaK B Mpeesiax OJHOr0 pacTeHUs,
TaK ¥ Ha [UBETKU JPYTUX PACTEHUN TAKOTO K€ BUJIA.

16. BerpoonbuisieMble pacTeHUs 00bIYHO PACTYT:
a) OOJIBIIIMMH CKOTUICHUSMH (POIIH, 3apOCIHU U JP.);
0) pa3peKeHHO;

B) OTAAJIEHHO JPYT OT ApYyra.

17.Y BeTpoonbuIsieMbIX PACTEHUI CO3pPeBaeT:

a) TaKOe e KOJUYECTBO MbUIBIbI, KAK U Y HACEKOMOOTBLISIEMBIX;
0) MEeHbIIIee KOJUYECTBO MbUIBIIBI, YeM Y HACEKOMOOMBUISIEMBIX;
B) OOMJINE MBLUIBIIHI.

18. IIbLIbIA BETPOONBLIAEMbBIX PACTEHHH MO0 CPABHEHHMIO ¢ NbUIbLIOMI
HACEKOMOONBbLISIEMbIX PACTEHU 00bIYHO:

a) MeJKas;

0) kpymHasi;

B) CpEIHSA.
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19. lepeBbsi 1 KYCTAPHUKH 00BIYHO 3aLIBETAIOT, KOI/AA:
a) Ha HUX PacIlyCKarTCs JUCTbS;

0) TUCTHEB HA HUX CIIIE HET;

B) BCE PACTEHUS «OJIEThD) JIUCTBOM.

20. IbLILHUKY LBETKOB BETPOONBLISEMbIX PACTEHUI HAXOAATCS:
a) Ha KOPOTKUX THIYMHKOBBIX HUTSX;

0) Ha IJIMHHBIX ¥ TOHKUX THIYMHKOBBIX HUTSX;

B) Ha TBIYMHKOBBIX HHUTSIX CPEAHEH MJIUHBI M TOIIUHEI.

21. Ilpu caMoONbLIEHUH TBLIBIA U3 MBLILHUKOB MONAAAeT HA PhLIbIlE:

a) KaKoro-JI100 I[BETKA 3TOTO KE PACTCHUS,

0) 2TOro e LBETKa;

B) KaK 3TOTO K€ I[BETKA, TaK KaKOro-JIKOO JIPyroro 1BETKa pacTeHUSI TaKOT'O
Ke BHJIA.

22. Kaprodeisb, ropox, pacosib, ToMaT — 3TO:

a) MEePEKPECTHOOIBLISCMbIC PACTCHUS;

0) caMOOIIbLIsIEMbIE PACTEHUS,

B) PACTCHHS KaK IEPEKPECTHOOMBLIAEMBIC, TAK M CAMOOIIBLIICMBIC

23. JIBOWHBIM OIIOJOTBOPEHHEM Y IIBETKOBBIX PACTEHMI HA3BIBAIOT:

a) CIUSHUE AULIEKJIETKU C OJTHUM, a 3aTE€M U C APYTHM CHEPMHEM;

0) ciausHUE SWLEKIETKH C OJHUM CIEPMUEM W UEHTPAIbHOM KIIETKH
ceMsI3adaTka — C IPyTUM CIIEPMUEM;

B) CJIMSIHUE STULEKIIETKH CO BCEM COAEPKUMBIM MbUIbLIEBOU TPYOKH.

24. U3 onJ1o10TBOPEHHOM sIiilIeKJIeTKH Pa3BHBAETCs:
a) IIo;

0) cems;

B) 3apO/JIbIII CEMEHHU.

25. B o0pa3oBaHuM MJI00B YYACTBYIOT:

a) TOJIbKO 3aBsI3b;

0) TOJIBKO ceMsIilouKa (CceMs3a4aTok);

B) 3aBs3b, CEMANOYKA, a MHOT/A [IBETOHOKKA U IBETOJIOXKE.

26. ILi1oaBI-IroAbl N0 KOJUYECTBY CEMSIH ObIBAIOT:
a) OJITHOCEMEHHBIMU;

0) MHOTOCEMECHHBIMU;

B) KaK OJTHOCEMEHHBIMHU, TaK U MHOTOCEMEHHBIMH.

27. I1noabl KOCTAHKUA UMEIOT OKOJIOIIOHUK:
a) COUHBIN;
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0) cyxoii;
B) B OOJIBIITMHCTBE CJIy4aeB - COUHBIM.

28. Y cyxoro mjioja, Ha3bIBaeMoro 6000M, OK0JIOIJIOJHUK 00pa30BaH:
a) IByMs PaCKPBIBAIOIITUMHUCS CTBOPKAMM;

0) IByMsl CTBOPKaMH M TUICHYATOM MEPETOPOIKON MEXTY HUMU;

B) IBYMSI CPOCHIUMHUCS (HE pACKPBHIBAIOIIMMHUCS ) CTBOPKAMHU.

29. [lnoapl acosn, ropoxa, akauu Ha3bIBAIOT:

a) 6obamu;

0) cTpyuKamu;

B) 6006aMu U CTpy4KaMHu.

30. Eciin cyxoii MHOTOCeMEHHOI MJI0J UMeeT JIBe CTBOPKHM M HX /IUIMHA
NPUMEPHO PaBHA MIMPHUHE IUIO/A, TO ITO:

a) CEeMSHKa;

0) cTpy4ouUeK;

B) 600.

31. JHaocnepM UMEIOT ceMeHa:

a) TOJIbKO JIBYJIOJbHBIX PaCTCHUM;

0) TOJIBKO OJTHOAOJIbHBIX PACTEHUN;

B) KaK JIBYJIOJIbHBIX, TaK ¥ OJTHOIOJIBHBIX PACTCHHM.

32. DuaocnepM — 3TO:

a) 4acTh 3apo/Iblllla CEMEHH;

0) TKaHb CEMEHU C 3allacoOM MUTATEJbHBIX BEIECTB;

B) YacTb 3apOJbIIIa CEMEHH y OJHOJOJIbHBIX PACTEHUN M TKaHb CEMEHH Yy
JIBYIOJBHBIX PACTECHUM.

33. Y ceMeHu ropoxa u (pacosiu 3apobIll COCTOUT H3:

a) 3a4aTOYHOTO KOPEIIKa, MOYEUKH U JIBYX CeMSI0JIeH;

0) 3a4aTOYHOT'0 KOpEIIKa U MTOYCUKH;

B) JIBYX 3a4aTOYHBIX KOPEIIKOB, IOYEUKH U IBYX CEMSIIOJICH.

34. I1i1oabl Yepeabl pacpoOCTPAHAIOTCH MPU MOMOIIM:
a) BeTpa;

0) )KUBOTHBIX;

B) TaJIOW BOJBI.

35. ¥ Maka, XJI0M4aTHUKA, 0eJieHbl PACIIPOCTPAHSIIOTCS:

a) TIIOJIbI;

0) cemeHa;

B) V OJIHMX W3 HA3BAHHBIX PACTEHUH - TUIOJIbI, @ Y APYTUX - CEMEHA.
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Cnoco0bI pa3MHOKeHUsI pacTeHU I
1. Pa3mHo:keHHeE 3TO:

a) yBEJIMUCHUE YHuCIia 0coOei

0) yMEHbIIICHHE YuCcia ocoOei

B) POCT pacTCHHS

2. PacTeHusi pa3MHOKAKOTCSA:

a) OecCIToJIBIM CITIOCOOOM

0) MOJIOBBIM

B) OECTIOJIBIM | TTOJIOBBIM CIIOCOOOM

3. CnopaMu pa3MHOXKaIOTCSI:
a) BOIOPOCTH

0) roJoceMeHHBIC

B) MXHU

4. 1IBeTKOBBIE PACTEHHUsI PA3MHOKAIOTCS
a) TIOJIOBBIM CITIOCOOOM

0) TIOJIOBBIM 1 BEr€TaTHBHBIM

B) BEre€TaTUBHBIM

5. IlbIpeii pa3MHOKaeTCH:
a) copamu

0) KOpHEBHUILIEM

B) JIYKOBHIIAMHU

6. KopHeBble YepeHKH ITO:
a) OTPE3KH KOPHS J10 25 CM.
0) otpesku credus 10 30 cm.
B) IIPUJATOYHBIE KOPHU

7. TIpuBMBKOI PAa3MHOKAIOTCS:
a) TUTO/IOBBIC ICPEBbSI

0) OBOIIHbBIE KYJIbTYPBI

B) 3€pHOBBIE KYJIbTYpPbI

8. IlosioBBbIE pa3MHOKEHHE MPOUCXOISAT MPH MOMOIIIK:
a) criop

0) ramet

B) CIIOp U TaMET

9. BereraTuBHOe pa3MHOKEHHUE ITO:
a) 6ecrojoe
0) mosioBoe

B) criopooOpa3oBaHue
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10. U3 3urorsl pa3BuBaercst

a) cems

0) criopa

B) 3apOIbIIT OYAyIIEeTro pacTeHUs

11. Y BoaopocJieii 1 MXOB pa3MHOKeHHe ObIBAET:
a) TOJIbKO 0€3 1moJioe

0) BereTaTUBHOE

B) CMeHa 0€CIoJIoro MOJOBBIM

12. TIpu 6ecno10M pa3MHOKEeHHH BOJOPOCIHN 00Pa3yrOT
a) 300CIOPBI

0) criopbl

B) 3UTOTA

13. "'ameThl y MXOB 00pa3yloTcsi PHU:

a) 0ecIioJIoM pa3MHOKEHUU

0) MOJIOBOM Pa3MHOXKEHUU

B) TIOJIOBOM U O€CTIOJIOM

14. Pa3MHoOKeHHe CIIOPAMM OTHOCUTCS:
a) MOJOBOMY

0) Oecrioomy

B) IIOJIOBOMY U O€CTIONIOMY

15. 3urora — 370:

a) criopa

0) rameTa

B) OIJIOJIOTBOPEHHAS SHIICKIICTKA

16. Ilpu causiHuM raMeT oOpa3yercs:
a) AHICKIeTKA

0) criopa

B) 3UTOTA

17. Cnopa - 3T0:

a) MHOTOKJIETOYHOE 00pa3oBaHuE
0) OTHOKJIETOYHOE 0Opa3oBaHUE
B) ramera

18. My:kckue raMeThl y IBETKOBBIX pacTeHMii 00pa3yloTcs B:
) TBIYMHKAX

0) MBUTBIIEBBIX 3€pHAX

B) IIBUIBIIEBO TPYOKe
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19. OJi0A0TBOpEHNE y PACTEHU HU3YyYHJI:
a) C.I' HaBammu

0) W.II. ITaBioB

B) U.M Ceunnon

20. OnbL1eHUE — ITO:

a) MEePEHOC MBLIBIBI C THIYHHOK HA MIECTUKH
0) CIUsSHHUE TTOJOBBIX KJIETOK

B) criopooOpa3oBaHue

Tect - 00001ICHTE

1. KopeHb BBINOJIHSET:

a) MEXaHUYECKYIO (DYHKITHIO;

0) aCCUMUIISIIIUOHHYTO

B) BCACBHIBAIOIIIYIO U MTPOBOJIAILYIO (YHKIIHIO;

2. MoukoBaTasi KOpHeBasi cucTeMa o0pa3oBaHa:
a) TJIaBHBIMU KOPHSIMU;

0) MpUAATOYHBIMH KOPHSMH;

B) KOPHEBUIIAMU;

3. Y KopHeil ApeBeCHbIX PACTeHUH HAN00/IbIIYI0 JJIMHY UMeEeT:
a) YEXJIHK;

0) 30Ha pocTa;

B) 30HAa IIPOBEICHUS

4. Y MOPKOBHU MMeETCS:
a) KOPHEKITyOCHb;

0) KOpHEBHIIIE;

B) KOPHEILION

5. K BereraTUBHBIM OPraHaM pacTeHUs OTHOCSTCS:
a) MoOer U KOpeHb;

0) moGer u io;

B) IIBETOK U TIJIO]T

6. B coctaB nmodera BXOASIT OPraHbI:
a) IIBETOK U ILIOJ;

0) creOelb ¢ TUCTHSIMU U TTOYKAMH,

B) cTeOENIb U KOPEHB

7. OceBast YacTh NMOYKH MPeACTABJIAET CO0OIi:
a) CKpy4YE€HHBIE 3a4aTKH JINCTHEB;
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0) 3auatok cTedJs;
B) 3a4aTOK CTEOJIS C TJIABHBIM KOPHEM;

8. KiyOeHb siBJIsieTCSl BUAOU3MEHEHHEM
a) mooOera;

0) rJ1aBHOTO KOPHS;

B) OOKOBOI'O KOPHSI;

9. lle1bHBINA KPpaH JTUCTA UMeEeTCH y:
a) KparnuBbl;

0) MOAOPOKHHKA;

B) Oepe3bl;

10. 3ampIKkaOIIMeE KJICTKH 00pa3yloT:
a) YCThUIIA;

0) cT0JI0YaTYIO TKaHb;

B) ryOUaTyIo TKaHb;

11. PacTeHus CyXHUX KaPKHUX MeCT 4acTo:
a) HE UMEIOT JIUCTHEB;

0) UMEIOT KPYITHBIE JIUCThS;

B) UMEIOT HEOOJIBIIIUE JIUCTHS;

12. Yepemyxa 00bIKHOBEHHAs1 HMEET JTMCTOPACIIOJIOKEHHE:
a) OuepeHOE;

0) CypOTUBHOE;

B) MyTOBYATOE;

13. OKo0/JI0BETHUK THUINUYHOr0 HBETKAa (HampuMmep, UBETOK BHIIHMU,
BKJIIOYAET:

a) JalieyKy 1 BeHUHUK;

0) TOJIbKO BEHYHK;

B) TOJIBKO YalI€UKy

14. IIBeTKHM y pacTeHHUii:

a) pacroJjiaraloTcsi MOOAMHOYKE;

0) pacrnojararoTcsi TOOJJUHOYKE UJIK COOpaHbl B COIIBETHS;
B) B OOJIBLIMHCTBE CIy4yaeB COOpAHbI B COIBETHUS

15. Kosioc xapakrepeH aJis:
a) JaH/bIIIA;

0) BUIIIHY;

B) MTOJOPOKHUKA;
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16. OcHOBHBIE 3amacHble NMUTATeIbHbIE BelllecTBA B ceMeHHM (acom
HAXOIATCH B:

a) DHJI0CTIEpME;

0) B OJTHOM U3 CEMSI0NICH;

B) B 00€UX CEMSIIONAX

17. MHoro ceMsiH HaAaXOAUTCH B ILIOAAX:
a) OJICOTHEYHHUKA;

6) pikc;

B) TOpOXa;

18. ILJ0aABI-CTPYYKH 00PA3yIOTCA Y:
a) ropoxa, hacommu;

0) ropoxa, aconu, KanmycThl, CypenKH;
B) KaIyCThI, CYpeTIKH

19. CemsiHKa XapaKTepHAa JIS:
a) TIICHUIIBI;

0) oyBaHYMKa;

B) PKH;

20. ILroab! siroga odpa3yrores y:

a) Tomarta, kaprodens, BUHOTpaja, YepHUKU;
0) 3eMJISIHUKH, KIIYyOHUKH, MaJIHBI,

B) CJIMBBI, BUIIIHU, a0pUKOCa
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