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Tema 1. Mukpockonnyeckoe CTpoeHue KOpHei

Mamepuanvr u obopyoosanue. CBexue TMpernapaTbl MOJOABIX KOPEIIKOB
TMIIEHUIIBI, KOPHETJIOJ0B MOPKOBH, PEUCa M CBEKJIbI, TOCTOSSHHBIE MUKpOIIpena-
paThl KOpHS MpUCAa T€PMAHCKOIO, THIKBbI OOBIKHOBEHHOM, JIUIBI MEJIKOJIUCTHOM,
CBEKJIbI; OMOJIOTHYECKHE MUKPOCKOIIBI, IPEAMETHBIE U TTOKPOBHBIE CTEKIIA, YAIlIKU
[leTpu, mpenapoBaabHbIE UTJIBI, JIE3BUS, JUCTUIUIMPOBAHHAS BOJIA, TAOIHUIIBI.

Obuwue nosicnenus

Kopenv — oceBoil BereTaTUBHBIN OpraH pacTeHus, 0O0JaTaloIMINi ITUTETb-
HbIM HEOT'PAHUYEHHBIM POCTOM, TMOJOXKUTEIBHBIM T'E€OTPOIMU3MOM, PaTUaTbHBIM
PacIOIOKEHHEM TKaHEeW M CIIOCOOHOCTHIO K BETBJICHUIO. KOpHEBBIE CHUCTEMBI BbI-
MOJTHSIOT (PYHKIIMIO 3aKPETUICHUS B TIOYBE, TOTJIONICHUS, HAKOIUICHUs M MPOBEIe-
HUS BEIIECTB.

Ha mpomgonsHOM cpe3e B CTPYKTYpE MOJIOAOTO KOPHsI BBIJICISIOT YEThIPE
YETKO BBIPAKEHHBIE 30HBI:

1. 30Ha Oenenuss — TIpEACTABIICHA alMKadbHOU Mepuctemoil. CHapyXu 30Ha
JIeJICHUS IPUKPBITA KOPHEBLIM YEXTUKOM.

2. 30Ha pocma unu pacmsaxceHuss — NpeJICTaBleHa KIeTKaMu, CUIbHO YBEJHU-
YEHHBIMU B NMPOAOJIBHON OCH, HO KJIETOYHBIC JCJICHUS 3/16Ch OTCYTCTBYIOT.

3. 30Ha nocnowjeHus Uuiu 8CACHIBAHUs — KIETKH PEe3KO MPEeKpallarT CBOM
pocT ¥ GOPMUPYIOT MHOTOUHCIIEHHBIE KOPHEBBIC BOJIOCKHU.

4. 30na nposedenusi — 30HA, TJIe CBOETO0 MaKCUMAJIbHOT'O Pa3BUTHS JOCTHUTa-
10T MPOBOJIAIINE TKaHU.

Ha momepedHoM cpe3e KOpHsS B MEPBUYHOM CTaIUU €r0 POCTa BBISIBISCTCS
YeTKOE JICJICHHE Ha TPU CHCTEMBbI TKAaHEW: MOKPOBHBIC (pHU30AepMa), OCHOBHBIC
(mepBuYHas Kopa) ¥ MpoBoAsIIKe (IIEHTPAIbHBIN HUIUHIP WK CTela), Pacioio-
KEHHBIE PaJHAIIBHO.

VY 01HOAOJBHBIX PACTCHUN KOPHU UMEIOT JIUIIb EPBUYHYIO CTPYKTYPY, a Y
JIBYIOJIBHBIX U TOJIOCEMEHHBIX paCTeHUHN CIIOCOOHBI K BTOPUYHOMY YTOJIICHUIO 32
CYET JICHCTBUS BTOPUUYHBIX JIATEPAJIBHBIX MEPUCTEM — KaMOus U (eJuioreHa.

BropriuHble n3MeHeHHs] B aHATOMUYECKOW CTPYKTYpe KOPHSI TPOUCXOJSAT B
[EHTPAIbHOM ITWIMHAPE W 3aKJII0YAI0TCS B 00pa30BaHUM KaMOWAbHOTO KOJIbIIA,
3aMeHe paJuajibHOTO MPOBOJSINETO MyYka Ha KOJUIaTepalibHbIA, 00pa30BaHUM Tie-
pUIEPMBI U COpachIBAHUU TIEPBUYHON KOPBI KOPHSI.

Paboma 1.1 30Hb1 KOpHS

3aoanus:

1. IIpuroToBUTH BPEMEHHBIN Mpenapar NpoAO0JbHOTO Cpe3a MOJOJIO0ro KO-
pelika npopocTka mieHuIsl (1riticum aestivum) U U3y4uTh CTPYKTYPHOE pacro-
JIO)KCHHUE TKaHEH.

2. CxeMaTH4HO 3apuUCOBaTh MPOAOJBHBIA CPe3 KOPHS MIICHUIIbI, 0003Ha-
YUTh 30HBI KOPHS, alIMKAJIbHYIO MEPUCTEMY, TUCTOT€HBI KOPHS, KOPHEBBIE BOJIOC-
KU, CTEJIY U IIEPBUYHYIO KODY.



Xo0 pabomuwi:

[IpuroToBUTH BpeMEHHBIN IpemapaT MojoAoro KopHs. is storo cruenaTth
MPOJOJIBHBIN Cpe3 KOPHSA MPOPOCTKA MIICHUIIbI, MEPEHECTH €ro Ha MpeIMETHOE
CTEKJIO B KaIUTIO BOJIbl, HAKPHITh MOKPOBHBIM CTEKIIOM.

= [Ipu mManoM yBeIMYEHHH MHUKPOCKOIA M3YUYUTh MpenapaT u 3apucoBaTh 00-
U TU1aH Tornorpaduueckoro pa3MemieHus 300 KOpHs Ha npoaoiabHoM cpese (Pu-
cyHok 1.1).
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Pucynoxk 1.1 Tomorpagpuyeckue 30HBI
KOPHSI IPOPOCTKA MICHUIbI:

A — 30Ha nenenus; b — 30Ha pocra (pacTsixke-
Hus); B — 30Ha BcacwkiBanus; ' — 30Ha npoBe-
NEHUS

| — KOpHEBOH YEXIIHK;

2 —anuKajgbHas MEPUCTEMA;

3 — npokamOui;

5 4 — OCHOBHAsI MEPUCTEMA;

4 S — mporoaepma;
3

6 — repBUYHAs KOPa;

7 —ctena (IeHTpaTbHBIN TUIHHID);
8 — KOpHEBOH BOJIOCOK;

9 — puzoaepma.

. CHapyXy KOHYMKA KOpHS pacrojararoTci KJIETKH HENpaBUIbHOU
(GhOpMBI C OKPYTIIBIM SIAPOM, OTCIauBaronecs mno nepudepun. ITo KISTKU KOpHe-
BOI'0 YEXJIUKA.

= ITon KOpHEBBIM YEXJIMKOM PACIOIaraeTcs 30HA JEJICHUs, IPEICTaB-
JICHHas anuKajabHOU mepucteMon. Ha camoii BepXyllike KOpHs pacIoiaratoTcs He-
CKOJIBKO MHUITHAJIBHBIX KJIETOK, 3aT€M 1-2 CJI0sI MPOTOMEPUCTEMBI, J1aJIe€ CIEAYIOT
YETKO pa3IMYUMbIe THCTOT€HBI KOPHS — MPOTOAepMa, MPOKaMOUil 1 OCHOBHAsI Me-
puctema. [IpoTsKEeHHOCTh 30HBI AEJIEHUS COCTABIISIET HECKOIBKO MM.

o 3a 30HON aeneHUs cieAayeT 30Ha pocra. KieTKkn BBITAHYTHI BIIOJIb
IIPOJIOJIBHOM OCH, COAEPKAT KPYIIHBIE BAKYOJIH.
. Beiie pacrosiaraercsi 30Ha BCAacCbhbIBaHUS, KOTOPYIO JIETKO Y3HATh IO

HAJIMYUIO B PHU30JIEPME BBIPOCTOB — KOPHEBBIX BOJIOCKOB. KOpHEBBIE BOJIOCKH
byakunonupyroT 10-20 nueit. Aapo nepemeniaercs B KOHUMK KOPHEBOT'O BOJIOCKA.

. Jlanee pacriosiokeHa 30Ha MPOBEACHUSA, KOTOPas TSHETCSA BIUIOTH 110
KOpPHEBOM MLICHWKU. Pu3onepma B ATOW 30HE CIYIIMBACTCS U MOKPOBHOM TKAHBIO
CTAaHOBUTCS 3K30j/iepMa. Ha 73ToM ydacTke MOXXHO YBHUAETh MEpPBbIe OOKOBBIE KOP-
HU.



Paboma 1.2 IlepBuyHOE CTPOECHUE KOPHS

3aoanusa:

1. M3yuuTp mnepBUYHOE CTPOECHHUE KOpHS Hpuca repmaHckoro (Iris
germanica) Ha TIOCTOSITHHOM TIpenapare.

2. 3apucoBaTh y4acTOK MOIMEPEYHOr0 Cpe3a KOPHS NEPBUYHOIO CTPOCHUS B
30He BcachiBaHUs. O003HAYNTh Ha PUCYHKE PU30/IEPMY C KOPHEBBIMH BOJIOCKAMMU;
MEPBUYHYIO KOPY U €€ CIIOM — JK30-, Me30- U 3HAoAepMy ¢ nosickamu Kacnapu u
MPOMYCKHBIMU KJIETKAMHU; [ICHTPAIBHBIN MIIMHAP, TIEPUITUKI, OCTPOBKH (PIIOIMBI,
JYy4d KCUJIEMBI U CKIEPEHXUMY.

Xo0 pabomuwt:

Ji1ist pa®oThI KCIOIB30BATh MOCTOSIHHBIN Mpenapar NornepeyHoro cpesa Kop-
HS1 UpHCca Tre€pMaHCKOro.

= [Ipu ManoMm yBeIMYEHUU U3YUYUTh MEPBUYHOE CTPOCHUE KOPHS UpHca. 3apu-
COBaTh CEKTOP MOMEPEYHOT0 CEUYEHUs, HAHECTH OCHOBHBIE CHCTEMbI TKaHEH — pH-
307IEpMy C KOPHEBBIMH BOJIOCKAMHU, MEPBUYHYIO KOPY U LEHTPAJIbHBIN ITUIHHIAP
(Pucynok 1.2).

X A,
O

PucyHnok 1.2. Y4acToOK nonepeyHoro cpe3a KOpHsi Mpuca repMaHCcKoro:
1 — KopHEBoOI BOIOCOK; 2 — puzogepma (3nudiema); 3 — sk3oaepma; 4 — me3oaep-
Ma; 5-6 — sHAOnEpMa; 5 — MPOIYCKHbIE KIETKH; 6 — noscku Kacmapu; 7 — nepu-
nuki; 8 — guosma; 9 — cocynbl kcunnemsl; 10 — ckiiepenxuma; 11 — nepBuyHas Ko-
pa; 12 — nueHTpaabHbIN UUIUHIP.



= [lepeBecT MHUKPOCKOIl Ha OOJIBIIOE YBEIMYEHUE, U3YUUTh CTPYKTYpPHBIE
O0COOEHHOCTH TKAaHEW, HAHECTH HA PUCYHOK JI€TaJIH.

* (CHapyXH KOpPEHb MOKPHIT KJIETKAMU PU30JE€PMbI C TPUXOMAMH — KOPHEBBI-
MH BOJIOCKAMM.

* DBousbliast 4acTh MONEPEYHOr0 CpPe3a KOPHSA MpHUCa MPEICTaBICHA IIUPOKUM
KOJIBLIOM KJIETOK IIEPBUYHOM KOPBI, COCTOSAIIECH U3 TPEX CIOEB: HK30AEPMBI, ME30-
IEPMBI U SHI0IEPMBI.

* HapyXHbIil CI0M NEPBUYHON KOPBI — DK30J€pMa — COCTOMT U3 1-3 cioeB
IJIOTHO COMKHYTBIX, MHOTOYTOJIBHBIX KJI€TOK. O0O0JIOUKHU KIIETOK 3K30J€PMbI OIl-
pPOOKOBEBAIOT U OKpAILIEHbI B PO30BBIH 1IBET.

» Cpennull cioi — Me3oepMa — npenacrasieH 5-20 cIoAMH KPYHHBIX OKpPYT-
JBIX PBIXJIO PACIOI0KEHHBIX KIETOK. KIeTKu colepxkaTt BKIIOYEHUS — KpaxXMallb-
HBIC 3€pHA.

* BHyTpeHHUH cioi — 3HJ0/1€pMa — 00pa30BaHa OJAHHUM CIIOEM IIJIOTHO COMK-
HYTBIX AU GEepeHInpPOBaHHBIX KIETOK. MepTBble, U-00pa3HO YTOJIIEHHBIEC JIUT-
HUHOM KJIETKM HOCST Ha3BaHMe NosickoB Kacmapu, oHU BBINOJHAKOT MEXaHHYE-
CKYIO M HampaBisoomyo QyHkiuto. JKuBble KIETKH 3HIOAEPMbI — MPOIYCKHBIE,
pacronaratoTcs CTpOro HaNpOTUB Jy4eld KCWIEMBI, U UX KOJIMYECTBO COOTBETCT-
BYET KOJMYECTBY JIy4Eil.

* JleHTpaJIbHYIO YaCTh MONEPEYHOTO CPe3a 3aHUMAET LEHTPAJIbHbBINA IUINHAD,
BKJIIOYAIOIINN NEPULIUKI — JIATEPAIBHYIO TEPBUYHYIO OJHOCIONHYIO MEPUCTEMY,
MOACTUJIAIOLIYIO SHIOAEPMY U paanabHbIA MPOBOASIINHN MTYYOK.

» KieTku nepunykia MeJKUe, IpOI0IbHO BEITSHYTHIE.

* JIpoBogjsiue TKaHW LEHTPAIBHOrO IWIMHApPA PACHOJArarTcs pajaualibHO.
Tsku mepBUYHON KCHIIEMBl MMEIOT BUJ] MHOTOY4YeBOM 3Be3/bl. JIyun oOpa3oBaHbl
cocyAamu pa3Horo nuaMerpa. Camble MOJIOABIE U KPYITHBIE COCY/IbI PACIIOIAraroT-
cs B eHTpe. [lepBuuHas ¢iosMa pacnosiaraeTcsi y4acTKaMH MEXY JIy4aMH KCH-
JIEMBI.

* B nenTpe nydka BUJIHA CKIEPEHXUMA C OJIPEBECHEBIIUMH 000JIOYKaMH KJie-
TOK.

Paboma 1.3 BropyuduHO€ CTpOEHUE KOPHS

3aoanusa:

1. I3y4uTh BTOPUYHOE CTPOCHHUE KOPHS THIKBBI 00BbIKHOBeHHOU (Cucurbita
pepo) u nurnibl MenkonuctHoH (7ilia cordata) Ha TIOCTOSTHHBIX Mpernapartax.

2. 3apucoBaTh MOMEPEYHBIN CPe3 KOPHS THIKBBI BTOPUYHOTO cTpocHUs. O00-
3HAYUTh HAa PUCYHKE (eUIeMy, OTKPBITBIE KOJUIaTepajibHbIC MYy4YKH, BTOPUUHYIO
Kopy (IEPBUYHYIO U BTOPHYHYIO (DJI0O3MY U TIAPCHXUMY), KCUJIeMy (BTOPHUYHYIO U
MIEPBUYHYIO), CEPAIICBUHHBIC JTYYH.

Xo0 padbomuwi:

A) V3y4uTh TOCTOSHHBIA IpenapaT HOMEePEeYHOro cpe3a KOPHS ThIKBBI
OOBIKHOBEHHOM.

» [Ipu MajgoM yBEIHYEHUU W3YYUTh BTOPHUYHOE CTPOCHHE KOPHS THIKBBL. OT-
METUTh U3MCHCHHSI, POMCXOJISIINE B KOPHE IO CPABHEHHUIO C TIEPBUYHBIM CTPOC-
HUEM. 3apUCOBaTh MONIEPEUYHOE CCUCHUE KOPHS THIKBBI, HAHECTH OCHOBHBIC CHCTE-




MBI TKaHEeW — QeemMy, KolaTepalbHbIe MPOBOJSIINE MyYKH M CEpAIICBUHHBIC
nayuu (Pucynok 1.3).

Pucynok 1.3. Ilonepe4nsii cpe3 KOPHSA ThIKBbI 00bIKHOBEHHOM.
1 — mepBuyHas KcwiieMa; 2 — COCYAbl BTOPUYHON KCHIIEMBI; 3 — CEpAIICBHHHBIN
ny4; 4 — xamOuii; 5 — BropuuHas Quosma; 6 — nepBuuHas Quosma; 7 — npodka
(pennema); 8 — mapeHXxrMa BTOPUYHOU KOPBI.

= [lepeBecT MHUKPOCKOIl Ha OOJBIIOE YBEIUYCHHE, HA PUCYHOK HAHECTH Jie-
TaJIu CTPOEHUs, 0003HAYUTh HEOOXOIUMbIE 3JIEMEHTHI.

* Ha noBepxHOCTH BTOPUYHOTO KOPHS OCTAaeTCs TOJIbKO Nepuaepma, mpen-
CTaBjieHHas 1-2 TUIOTHO MPWIETAIOMIMMU CIOSAMH TaOJIUTYATHIX KJIETOK MPOOKHU
(bemnemnr).

= [lox mepunepmoil pacnonaraercst OMH CJIOW KJIEeTOK ¢esuioreHa (mpoOKoBo-
ro KaMmous).

* B mnenTpe coxpaHsercs mepBUYHAas Kcuiema B BUAe 4 Jyded U3 Iemoyek
OYEHb MEJIKUX COCYIOB.

* Bropuunas kcuiema npejicTaBieHa KpYHHBIMH COCYAaMH, PacloI0KEHHbI-
MU B KOJIIATEpaJIbHbIX Mydkax. KcuiemMHyro 30HY MYy4YKOB OKPY)KaeT IIMPOKOE
KaMOMaJIbHOE KOJIbLIO, MPEACTABICHHOE MEJIKUMU TOHKOCTEHHBIMHU KJIETKaMHU,
PacToNI0KEHHBIMU TTPABIIIBHBIMHI paguanbHbIMU psinamu. [lo mepudepun kamo6u-
aJILHOTO CJI0SI HAXOAUTCS] BTOpUYHAs (hjro3Ma ¢ XOpOIIO 3aMETHBIMU CUTOBUIHBIMU
TpyOKaMH ¥ MJIaCTUHKAMU M OCTATKU MEPBUYHOM B BHJIE KOJIMAYKOB Ha OCTPOBKAX
BTOPUYHOMN (PII03MBI.



* Mexay NpoBOAIIMMH ITyYKaMH PacIioaraeTcsl NapeHXUMHas )KUBasi TKaHb
C BBITSIHYTBIMU B IIPOJIOJIBHOM OCH KJIETKAMU, B BUJIE PaIUATIbHBIX TyOOAPEBECHBIX
(cepaIeBUHHBIX ) JTy4ei.

b) U3yunTh NOCTOSHHBIN Ipenapar JUMbl METKOTUCTHOM.

* Ha manom yBenu4eHUM OTMETUTH PaJHAIbHOE PACIONIOKEHUE TKaHEW MHO-
TOJIETHETO KOPHS JIUIbI. BBIIEIUTh TPU OCHOBHBIE CUCTEMBI TKAHEH — MOKPOBHYIO
(mepuaepmy ¢ 4yedyeBHYKaMH), BTOPUUHYIO KOpY U jApeBecuny (kcuiemy) (Pucy-
HOK 1.4).

Pucynoxk 1.4. MHoroJuert-
HUH KOpPEeHb JMIBI MeJIKO-
JIUCTHOM:

| — nepunepma;

2 — BTOpUYHAas KOpa;

3 — npeBecuHa (Kcuiaema);

4 — TOogUIHOE KOJBILO;

5 — KamOui;

6 — CepALIEBUHHBIN JTyY.

= OOpaTuTh BHUMAHHUE, YTO Yy MHOTOJETHUX KOpPHEW IPEBECHBIX PACTCHMI
KaMOuii paboTaeT IMKINYHO, OTKJIAIbIBAsI, KaK U B CTE0JIE, TOAMYHbIE KOJIbIIA ApPe-
BECHHBI (KCUJIEMB).

Paboma 1.4 Anatomuyeckasi CTpyKTypa 3amnacaroiux KopHei

3aoanusa:

1. 3y4nTh MaKpOCKOITUYECKOE CTPOCHHUE KOPHEILIOA0B MOPKOBH TTOCEBHOM
(Daucus sativus), peabku MoceBHON (Raphanus sativus) Ha TIONEPEUYHBIX CPe3ax,
MakKpo- U MHUKPOCKOITMYECKOE CTPOCHHE KOPHEIUIOJAOB CBEKJIBI OOBIKHOBEHHOM
(Beta vulgaris) Ha IOTIEPEYHOM Cpe3€ U MTOCTOSTHHOM IIpernapare.

2. CxeMaTH4yHO 3apHCOBaTh YYaCTKU IOMEPEYHBIX CPE30B KOPHEIUIOI0B
MOPKOBH M PEIIbKH. YKa3aTh Ha CXEME MECTO Pa3BUTHS 3aIlacarollei MapeHXUMBI,
bm03My, KCUIEeMy U KaMOHaIbHBINA CIIOH.

3. BapucoBaTh cXeMy M yYacCTOK IMOMEPEYHOTrO Cpe3a KOPHEIUIOAa CBEKJIBI,
0003HAYUTh NEPBUYHYIO ¥ BTOPUIHYIO KCHJIEMY, IIEPBHYHYIO U BTOPHYHYIO (IIO-
AMYy, CJIOM KaMOUs1, IPOBOASAIIINE MYyYKH U 3aIacarollyo MapeHXUMY.



Xo0 pabomuwi:

[TpUroTOBUTH MOTIEPEYHBIE CPE3bl CBEKUX KOPHEIIONOB MOPKOBH, PEIBKH H
CBEKJIBL. [IJ1s1 3TOTO OTpe3aTh OT KOpHETIoAa HeOomblIne MUIHHIPHI, BRICOTOH 0,7
cMm. OT MUIMHApPA OTpe3aTh CEKTOP.

* Ha mosiy4eHHOM CEeKTOpe KOPHETIO/Ia MOPKOBU Pa3IUYarOT JBE 30HHBI — 00-
Jee Y3KyH BHYTPEHHIOI, OKPAIICHHYIO B JKEITHIN I[BET, U HAPYKHYIO IIUPOKYIO
opaHxeBoro mBeTa. OTpe3arh JIOMTHKH OT KaKJI0H 30HBI ¥ MOMPOOOBATH HA BKYC.
MsKOTh BHYTpEHHEH 4acTu Oojiee CoYHas, HecialaKas, a Hapy>KHOW — HachIlIeHa
caxapamu. B KopHeIiogax MOPKOBH 3amacaroiias TKaHb pa3BUBaeTCs BO (hiosme,
THM M OOBSICHSIETCS HaMMuue Oojee IMHMPOKOH, SIPKO OKpalleHHO# nepudepude-
CKOM 4aCTH MSIKOTH CO CJIaJJKUM BKycoM. Kcuiema pa3BuTa B MEHBIICH CTETICHU, U
MSIKOTh 3TOH YaCTH HACHIIIEHA BOJION C MHHEPAIbHBIMH BEIIECTBAMHU.

» Ha ywacTke KOpHemIona peapku Oojee MIUPOKOH 30HOHM mpeacTaBieHa
BHYTPEHHsISI 4acTh KOpHeEIUIoja, oOiagatouiasi Oojee Mpo3payHoil Oernol okpa-
CKOM, MSKOTh COYHAs. 3amacaroiasi mapeHXxnuMa OTKJIaasiBaeTcs B kcuieme. Ha-
pyHas 6oJiee II0THAs U cyXas 4acTh MpeacTaBieHa (II0dIMOH.

» (CXeMaTH4YHO 3apHCOBATh MOMEPEUHBIA Cpe3 KOPHEIUIOAa MOPKOBHU U PEIABKH
(Pucynok 1.5), OTMETHTH TIEPBUYHYIO U BTOPHUHYIO KCHIIEMY, IEPBUYHYIO U BTO-
puuHyto G103My, KaMOuii, 3amacarollyo NapeHXIMY.

T —
|

Pucynok 1.5 CxeMa BTOpHYHBIX 00PA30BaHMH B KOPHEILUIOAAX peAbKHU (A) 1
mopkoBH (b):
1 — mepBuuHas kcuiiema; 2 — nepBUYHas ¢iosMa; 3 — BTopuyHas kcuiema; 4 -
BTOpHUYHas (priosma; 5 — kamOuii; 6 — 3anacaroniasi napeHxuMma

* (OcoOEHHOCTbIO CTPOCHUSI KOPHEIIOAa CBEKJIbI SIBIISIETCS HAJTUMYUE HECKOJb-
KMX KOHIEHTPUUYECKHUX KOJIEI] Ha rornepeyHoM cpese. [lnpokue koapla OKpalieHbl
TeMHee, y3kue — 0osee ceetibie. [llupokue yyactku MsakoTu Oosee cliagkue, B HUX
OTKJIaJbIBAIOTCS MUTATENIbHBIE BELIECTBA, @ B Y3KMX MPOCMATPHUBAIOTCS MPOBOLS-
e myuku. OOpazoBaHMe KOJIEI CBSI3aHO C JIEATEIbHOCThIO HECKOJIBKHUX MOCIE0-
BaTEJIbHO BO3HUKAIOIINX CJIOEB KaMOusI.

* Ha nmocTossHHOM mpenapare MONEPEYHOro cpe3a KOPHS CBEKIBI MPH MajoM
YBEJIMUEHUU HAWTU MecTa pa3BuUTUA 3anacarouieit Tkanu (Pucynox 1.6).
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Pucynok 1.6 CTpoeHue KOpHs CBeKJIbI (A — cXeMa BTOPUYHBIX 00pPa30BaHUI;
b — kieTouHoOe cTpoeHue):

1 — mepBuYHas Kcuiema; 2 — BTOpUYHas KcuiaeMma; 3 — kamouit —; 4 — BTopuuHas

dbmodama; 5 — noOaBoUHbBIE CIOM KaMOUsl ¢ cocyaamMu Kcuiembl; 6 — ¢uioama ¢ 3a-

MacarlIey MapeHXuMOou; 7 — repuaepma.

* Ha nonepedyHoM cpe3e KOpHs CBEKJIbl HAUTH B LIEHTPE ABYJIYUEBYIO MEPBUY-
HYIO KCUJIEMY U BeepooOpa3Hyto BropuuHyto. KamMOuii BOKpyr KcuiieMbl Mallo 3a-
METEH, a MpuJieraronire y4yactku (Guosmel BUAHBI 4eTKO. [lo nepudepun Bropuy-
HOM (hJTI03MBI BUJIEH CIION KaMOUsl ¢ OJIM3KO PACIOIOKEHHBIMU COCYJIaMH KCUIIEMBbI
(y3kuii cnoit), a cIeayronuid 3a HUM IUPOKUHN CJION TpeAcTaBiieH (1osMol u 3a-
rnacamue napeHxuMou. JlaHHass 3aKOHOMEPHOCTb CTPOCHHUSI MOBTOPSIETCS HeE-
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CKOJIBKO pa3, B 3dBUCHUMOCTH OT KOJIMYCCTBA I[O6aBOIIHBIX cJIOEB KaMOwus. KOpHC-
1110 CBCKIJIBI ABJIACTCA MOJIMKaMOUaJIbHBIM.

3aoanusn 011 CAMOKOHmMpPONA:
[lo pe3ynpTaTam paboT 3aMOJIHUTE TAOIHIIBL:

Ta6J11/1ua — 1. HepBI/I‘IHOC N BTOPUYIHOC AHATOMHYCCKOC CTPOCHUC KOPH:I.

Haszsanue 30HBI KOpHSL | OnemeHThl | Xapakrtepu- | Bemousnsie- | Tum mpo-
pacteHus Ha [onepeyd- | TKAHEBOM | CTHKa KIIETOK MBbIE BOJIAILIETO
HOM cpese CTPYKTYpPBI byHKUIMN Iy4Ka
KOpHs
Npuc
TepPMaHCKUN
TreikBa
O0OBIKHOBEHHAS

Tabnuua — 2. XapakTepucTHKa TUIIOB KOPHEIUIOOB.

Ha3sanwne YacTp KOpHEII0/1a, B Tun kopHemioaa B 3a- Yucno 1ob6aBoy-
pacTeHust KOTOPOM 3amacaroTcs BUCHUMOCTH OT KOJIHYeE- HBIX CJIOEB KaM-
BEIIECTBA CTBa CJI0eB KaMOHs ous
MopkoBb
Penpka
Caekia

3aoanun 011 nO020MOBKU K 3auiume JiabopamopHo2o 3aHAMUA:

1. HazoBuTe 0CHOBHBIE 30HBI KOPHS, TAUTE UX XapaKTEPUCTHUKY.

2. KopeHb — opran norjomeHnsi mUTaTeIbHBIX BellecTB. B kakoii 30He mpouc-
XOJIUT BCAaChIBAHUE PACTBOPOB MHUHEpaANIBbHBIX coseii? Kak mMpoucxoaut IBMXEHUE
BEIIECTB 4epe3 TKaHu KopHsS? OObsICHUTE OCOOCHHOCTM aHATOMHUYECKOI'O CTPOE-
HUS B CBSA3U C BBITIOTHAEMBIMUA (PYHKIIUSIMHU.

3. Kakue namMeneHus NpoucXoIaT B KOPHE IIPH €ro MepecTpoiike U3 NepBUYHON
CTPYKTYpbl BO BTOopuuHyr? Kak ¢yHKIMOHUpYeT KamMOui mpu (GopMUPOBaAHUU
BTOPUYHOM CTPYKTYPHI KOPHSI.

4. [Touemy KOpHM pembl U PeIbKU HA3bIBAIOTCS KOPHEIUIOJNAMH KCHUJIEMHOTO
THIIa; MOPKOBH, METPYIIKH — KOPHEIUIOAaMHU (PJIOSMHOTO THUIIA; CBEKJIBI — KOPHE-
IJ10/1aMU TTOJIMKaMOuasibHOro Tuna. OTBET 000CHYMTE.
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Tema 2. MuKpocKkonnyeckoe cTpoeHue cTedJs TPaBIHUCTBIX CEMEHHbIX
pacrenmii

Mamepuanwr u 0bopyoosanue. IlocTossHHBIE MUKpOTIpenapaThl cTeOnen Ky-
Kypy3bl OOBIKHOBEHHOM, PKH TTOCEBHOH, JIbHA OOBIKHOBEHHOTO, KUPKa30Ha OOBIK-
HOBEHHOTO; OMOJIOTHYECKHE MUKPOCKOTIBI, TAOIHUIIHI.

Obuwue nosicnenus

Cmebenb — 0CEBOW OpraH Ha/I3eMHOTO M0OEra pacTeHUH, COCTOALINNA U3 y3-
JIOB M MEXIOY3IUH, XapaKTepU3yIOIIUNUCI HEOTPAHUYCHHBIM BEPXYIIEYHBIM POC-
TOM, TTOJIOKHTEIBHBIM (DOTOTPOTIM3MOM, BETBICHHEM M BBITIOJHSIONIUN OTIOPHYIO
Y TIPOBOJIAIIYIO (PYHKIIHIO, OCYIIECTBIISAS CBSI3b MOJJ3€MHBIX OPTaHOB C JIUCThSIMH.

Crebenb, MO00HO KOPHIO, COCTOHUT U3 TKaHEH TPEeX TUIOB: OKPOBHBIX, OC-
HOBHBIX U MPOBOSIINX. B cTe0e nMeercs: cucteMa MEpUCTEM, MOIIeP>KUBaIOIIas
HapacTaHUE B JIJUHY U TONIIUHY.

llepsuunas anamomuveckas cmpykmypa c1edis (HopMHpPYETCs B KOHYCE
HapacTaHus 1modera B pe3yabTaTe pabOThl TUCTOTCHOB — IPOTOACPMEBI, TPOKaMOUS
U OCHOBHOU Mepuctembl. [Iporomepma dopMupyer MOKpPOBHBIE TKaHHU, MPOKaM-
Owmii — MPOBOJAIINE, OCHOBHASI MEpPHCTEMa MEXAY MPOTOAECPMOU M TPOKaMOHeM
MpEeBpaIIaeTcs B MEPBUYHYIO KOpPY CTEOJsl, a OCHOBHAsI MEpHCTEMa BHYTPH MpPO-
KaMOusi — B cepieBuHy. [lepBUYHBIN TpUPOCT CTEONS B JUIMHY OCYIIECTBISETCS
3a CUeT NEHCTBUS alMKaIbHBIX M MHTEPKAISAPHBIX MEPHUCTEM, a B TOJIIMHY — 3a
CUeT MEePBUYHOHN JaTepaTbHOW MEPUCTEMBI — MPOKaMOUsl. Bmopuunas cmpykmypa
cmebas popMmupyeTcs 3a CYeT ASHCTBUS BTOPUYHBIX JIATEPATbHBIX MEPHCTEM —
KaMOust 1 estorexa.

AnaToMudeckasi CTpyKTypa ctebieil pasHooOpa3Ha M 3aBUCUT OT YCJIOBHMA
OOWTaHMSI M CUCTEMATHUSCKOM TPUHAIJICKHOCTH PACTEHUH.

Y OMHOAOJBHBIX PACTEHUH HET YeTKOH nuddepeHranuu CTpyKTypbl CTeOsI
Ha Tomorpaduueckue 30HBI, OHA MPEICTaBICHA MAPCHXUMHBIMU TKaHSMHU C pas-
OpOCaHHBIMH IO HUM MPOBOASIIUMHU MTyYKaMH, TUOO My4YKaMH, CTPyTIUPOBAHHBI-
MU B JIBa Kpyra — KPyIHbIE TI0 IEHTPY U Oosiee MeJkue K nepudepun. [lepBudnbie
NPOBOJAIIME TKaHU AUPPEPEHIUPYIOTCS W3 MPOKaMOMs, KOTOPBIH IMOCTETICHHO
pacxonyetcs. B Tom ciydae, eciu KIETKH MPOKaMOUS IETUKOM MPEBPAIIAIOTCS B
MPOBOJSAIIME TKAaHW, BO3HUKAIOT 3aKPBITHIE KOJUIATEpajbHbIC MYYKH, JHUIICHHBIC
KamOust 1 popMUpyeTCsl aTaKTOCTeNa.

B cTebne ABYMONBHBIX TPABSHHUCTHIX pPACTECHHUH, HMEIONIEM MEPBHYHOE
CTPOCHHE, Pa3IMyaloT MEPBUUHYIO KOPY, CTeny (IEHTpaIbHBIA IWIMHIP) U CEpPI-
[IEBUHY. B cocTaB mepBUYHON KOPBI MOTYT BXOIUTHh MapEeHXHUMHBIE U MEXaHUYe-
CKHE TKaHH, CTella MpejacTaBieHa (IodMON M KCHIIEMOH, a CepAIleBUHA — HecIIe-
[MUATM3UPOBAHHON MAPEHXUMOHM, B KOTOPOW YacTO MOXKET 00pa30BBIBATHCS BO3MY-
XOHOCHas MONO0CTh. [IoKpoOBHAs TKaHB CTEOJICH MEPBUYHOTO CTPOSHUS IMPEICTaB-
JIeHa SMUIEPMON C yCThUIIaMU. Y TPaBSHUCTBIX ABYIOJBHBIX MOKPBITOCEMEHHBIX
pacTeHuil U3 MPOKaMOUs BEIWICHSIOTCS KJICTKH KaMOUsl, IPUBOASIINE K 00pa3oBa-
HUIO BTOPUYHBIX KCUJIEMBI (JIpeBecHHbl) U (Ppr1osmbl (J1yda), 00yCcIOBIMBAIOIINX
BTOPUYHOE CTPOEHUE CTEOJIS.
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Xapaktep (GYyHKIIMOHUPOBAHUS KaMOMsI MOXET ObITh pa3iudHbiM. KamoOwuii,
00BIYHO, pacmoJiaraeTcsi B BUJE KOJIbIIa Ha TTonepeyHoM cpese. Ecnu B pesynbTaTe
NEATeIbHOCTH KaMOUWs MPOBOSAIINE, MEXaHUUECKUE, TTAPEHXUMHbBIC JJIEMEHTHI U
CEpAIICBUHHBIC JIYYH PacIpeesIiCHbl pABHOMEPHO MO OKPYKHOCTH, TO (hOPMUPYET-
CSl CNIOWHAS (HENYYK0B8as) cmpykmypa cTe0lis, MpU KOTOPOH CEepAIICBUHHBIC JIYUU
BBIpakKeHBI c1a00. Eciin ke 1Mo OKpY>KHOCTU YepeyroTcst pparMeHThl KaMOus, KO-
TOpbIe 00pa3yrOT MPOBOJAIINE TKAaHU ¢ (PparMeHTaMu, 00Pa3yIOIIUMH MTAPEHXUMY
CEpAIIEBUHHBIX Jyuel, To GOpMUpYETCS nyukosoe cmpoerue credns. B Tom ciy-
Yae, €clid B MaPEHXUMHBIX JIydaX BO3HUKAIOT JIOMIOJTHUTEIBHBIE MPOBOSAIINAEC TTyY-
KM, KOTOpBIE BIIOCJIEJCTBHUH, pa3pacTasich, CIUBAIOTCS C OCHOBHBIMHU ITyYKaMH, TO
BO3HHUKACT nepexooHoe cmpoenue credns. Bo BropudHoW CTpykType ctebiis Tpa-
BSIHUCTBIX PACTCHHUU BBIJEISIOT 30HBI: NMEPBUYHAS U BTOpUYHAS Kopa (7y0), KaM-
Ouii, npeBecrHa (KCwiema), CepIeBHHA.

Paboma 2.1 Anaromuueckoe cTpoeHue cTe0JIsl OTHOI0IbHBIX PACTCHUHN

3aoanusa:

1. 3y4uTh 0COOEHHOCTH MHUKPOCKOITHYECKOU CTPYKTYPBI CTEOJICH KYKypY-
3bl OOBIKHOBEHHOMU (Zea mays) U pxu noceBHoi (Secale cereale) u cOCTaBISIOMMX
UX TKaHEH Ha TOCTOSTHHBIX MHKpOIIpenaparax.

2. CxeMaTHyHO 3apHCOBaTh CEKTOP IOTICPEYHOrO cpe3a CTeOst pxkKu, 000-
3HAYUTh DIUACPMHUC, YIACTKU XJIOPO(HUITIOHOCHON MapeHXUMBI, MaJIbIi Iy4OK,
CKJICPCHXUMY, OOJIBIIION MyYOK, MAPESHXUMY CEPAILICBUHBI H ITOJIOCTb.

3. CxeMaTH4HO 3apUCOBATh CEKTOp MOMEPEYHOro cpe3a CcTeOsst KyKypy3bl,
0003HAYUTh SMHICPMY, CIOH CKICPEHXHUMBI, 3aKPBIThIA KOJUIATEPATbHBIN MTYYOK,
OCHOBHYIO ITAPEHXHUMY.

Xo0 padbomuwi:

A) V3y4nTh MOCTOSHHBIN MpenapaT cTeOIs PKK ITOCEBHOM.

» [Ipm MamoM yBEeTWYCHHMHM MHKPOCKOIA HW3Y4YUTh Iperapar W 3apucoBaTh
cxemy Tornorpaguieckoro pa3MenieHus TKaHel cTe0s PKU Ha TIOTIEPEYHOM Cpe3e
(Pucynok 2.1).

»  CHapyXu cTe0elb PKU MOKPHIT SIMUIESPMHUCOM C YCTHUIIAMH.

» Hwke 7€KUT MOIIHBIN CITON CKIEPEHXHUMBI, BBICTYIIBI KOTOPOTO JOXOAAT 10
SIUACPMBI.

* MeXay BBICTYIIAMH CKJICPEHXHUMBI IO/ YCTHUIIAMHU PACIIONIAraloTcs y9acTKu
XJIOPEHXUMBI. OTMETHTH, YTO TICPBUYHASI KOpa HE BRIPAKCHA.

» PaccMmoTpeTh cpe3 mpu OOJIBIIOM YBEIMYCHHH. B Ka)JIOM BBICTYIE CKJC-
PEHXHMMBI, MEXIY y9acTKaMH XJIOPO(HUIUIOHOCHOM MApEHXUMBI, JICKHUT HEOOIBIION
MIPOBOIATITNI MTyYOK.

* bmmke K IEHTPY PacIoyIoKeHBI 00JIee KPYIHbIE 3aKPBIThIC KOJIIaTepalbHbIe
npoBosAnIre mydyku. OHU OKPY)KEHBI OOKJIAJAKON CKICPEHXUMHBIX KJICTOK H IIO-
IPY’KCHBI B KPYITHOKJICTOUHYIO TAPCHXHUMY.

* B nenTpe cepileBrHa HE COXPAHSAETCS, MPU POCTE CTEONS B UTMHY KICTKH
pa3peIBalOTCA, U 00pa3yeTcs MOJIOCTh, CBOMCTBEHHAs CTEOIsIM OONBIIMHCTBA 371a-
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KOB. HO3TOMy Yy 3JIaKOB IMPOBOAAIINC ITYUYKH PACIIOIAraroTCsAa B 0ojee MIM MEHEe
HIaxXMaTHOM IIOPAAKE B JIBA psaa.

g 2 3 1

A

Pucynok 2.1. AHaTOMHYeCKOe CTpOoeHHe cTeOJIsl PsKY MOCeBHOM (A — KIIeTOYHOoe
cTpoeHue, b — cxema cTpoeHus):
1 — snuaepmuc; 2 — ckiepeHxuma; 3 — xJiopeHxuma; 4 — 60JIbIION MPOBOJAAIIUN MYUOK;
5 — ckiepeHxuMHas 00KJIaaKa mydka; 6 — mapeHxuma; 7 — BO3AyXOHOCHAs MOJIOCTh; 8 —
MAaJIBIA POBOJISIIIUN ITYYOK.

b) N3yuuTh HOCTOSHHBIN npenapart cTediisi KYKYPVY3bl OOBIKHOBEHHOM.

» [Ipu MayioM YBEIWYCHHUU MHMKPOCKOIIA W3Y4YUTh IpernapaT W 3apucoBaTh
cXeMy Tornorpaduueckoro pa3MenieHus Tkaneld cTe0s KyKypy3bl Ha TIOIepeYHOM
cpese (Pucynok 2.2).

b

PucyHnok 2.2. AHaTOMHU4YeCKOe CTPOeHHe cTe0JI KYKYPY3bl 00bIKHOBEHHOM
(A — ky1eTOYHOE cTpOeHUe, b — cxema cTpoeHus):
l — smmaepmuc; 2 — CKIEpEHXMMA; 3 — 3aKpbIThIE KOJUIaTE€pajbHbIE MPOBOAIINE
My4KHd; 4 — MapeHXxuma; 5 — CKIepeHXUMHas 0OKJIaaKa myJKa.

u CHaPY)KI/I cTredelb IMOKPLIT 3MMUACPMHUCOM. OTMeTI/ITB, YTO CcTeOEIb HE UMECT
nojoctu. B OCHTPC €T0 HAXOAUTCA OCHOBHAA IMMAPCHXHMA, B KOTOPYIO ITOTPYIKCHBI
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npoBojsure nydku. [lepBuunas kopa B cTedie KyKypy3bl, Kak U y P>KH, HE BbIpa-
KeHa.

* PaccmotpeTh npu OONBIIOM YBEIUYEHHH MPOBOAAIIMN Mmydok. OH HMeeT
XapaKTepHOE CTPOCHUE, CBOMCTBEHHOE OAHON0IbHBIM. D103Ma He UMeeT JTyOsHON
napeHxuMbl. CUTOBUAHBIE TPYOKH U COIMPOBOXKIAIOIINE KIETKU PACIOJIOXKEHBI B
BUje ceTouku. Kcunema conepKuT ABa KPYIHBIX COCyAa U HECKOJIBKO Oojiee Mel-
KHX, PACTIOJIOKEHHBIX paguaibHbIM psanoM. [Tox HumMu umeercs nonocts. Keunema
nosryoosemieT (ynoamy. KamOuii orcyrcTByeT. [Iydok OKpy’>KeH ClIOEM CKJIEepEeH-
XUMBI.

Paboma 2.2 Anatomudeckoe CTpOeHHUE CTEOJI IBYI0JIbHBIX
TPaBAHUCTBIX PACTECHUN

3aoanusa:

1. 3y4uTh 0COOCHHOCTH MUKPOCKOITMYECKON CTPYKTYPBI CTEOJISI ITyIKOBOTO
TUIAa KUPKa30Ha OOBIKHOBEHHOTO (Aristolochia clematilis) n c1e0Jisi HEITYYKOBOTO
THUIIA JIbHA OOBIKHOBEHHOTO (Linum usitatissimum) U COCTaBIIAIONINX UX TKaHEH Ha
MTOCTOSIHHBIX MHKpOTIperapaTax.

2. CxeMaTU4HO 3apUCOBaTh CEKTOP MOMEPEYHOT0 cpe3a cTeOIs JIbHA U KUpKa-
30Ha, 0003HAYUTH MMEPBUYHYIO KOPY, JIyOSTHBIC BOJIOKHA, CKIIEPEHXUMY MEPHUITUKIIA,
MapeHXUMY TEepHUIUKIa, (I03My, KaMOWid, KCHIIEMY, CepAIICBUHY, CEpIICBUHHbBIC
JyYH.

Xo0 pabomuwi:
A) V3yunTh MOCTOSHHBIN Mperapat cTebJis JIbHa OOLIKHOBEHHOTO.
» [Ipu MayioM YBEIWYCHHUW MHKPOCKOIA HW3Y4YUTh IpernapaT W 3apucoBaTh
CXEeMY TOTIOrPaUIECKOTO pa3MelleHUs TKaHEeH cTe0JIs JIbHA HEITYYKOBOTO THIIA Ha
nonepeyHoM cpese (Pucynok 2.3).

SN = 9 =
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PucyHnok 2.3. AHaTOMHU4YeCKOe CTPOoeHHe cTeDJIs JIbHA 00BIKHOBEHHOI0
(A — ky1eTOYHOE cTPpOeHUe, b — cxema cTpoeHus):

1 — snuaepmuc; 2 — nepBuYHas Kopa; 3 — ¢uiosma (J1y0); 4 — myOsiHbIC BOJIOKHA; 5 —
KaMOuii; 6 — KcuiieMa (IpeBecuHa); 7 — CepIlEeBUHHBIN Ty4; 8 — CepAIICBUHA.
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» (OpalaroT BHUIMaHUE Ha CIUIONIHOW MOIIHBIA CJIOW KCHUJIEMbI, TUCTOJIOTH-
YECKHUE DJIEMEHTbl KOTOPOH Y JIbHA PACIOJIOKEHBI MPABUIBHBIMU PaTAATBHBIMU
pAIamMu.

» K neHTpy oT KCWiIeMbl HaXOAST CEPAIIEBUHY, KaK MPaBUIIO, C OOJIBIION Mmo-
nocThro. D1odMa, KaK U KCWIIEMa, PacioiaraeTcs OJHUM HENPEPBIBHBIM CIIOEM.

* (O3HAaKOMUBIIUCH C OOIIUM IIJITAHOM CTPOCHHs CTEOJisA, CTaBAT OOBEKTUB
Oospioro yBenuueHus. Ha moBepXHOCTH BUJIHBI CPABHUTEIBHO KPYIHBIE KIETKU
SIUJIEPMBI, TOKPBITHIE KEITOBATON KYTUKYJIOM.

= 3a 3nuaepMoil JISKUT HEOOJBIION CIION MEIKUX KIETOK XJIOPO(UIIIOHOCHON
napeHxXuMbl Kopbl. [lepBuyHas Kopa 3aKaHYMBAETCS BOJIHHUCTBIM PsJIOM OoJjiee
KPYIHBIX KJIETOK 3HI0/ICPMBI.

* Jlox sHOOAEPMOM PACTIONIOKEHBI TJIOTHBIE TPYMIIBI TOJCTOCTEHHBIX, OKPYT-
JBIX KJIETOK, ¢ OJIECTAIIMMH CTEHKaMU. DTO JIyOsiHbIE BOJIOKHA TIEPUITUKIMYECKOTO
MIPOUCXOKICHHUS.

* BHyTph OT JIyOSHBIX BOJIOKOH pACIIOJIOKEH TOHKWMA clIoW (PJI0oAMBI, a 3a
Hel — KaMOui.

» PaccmarpuBas kcuieMy, 3aMeUaloT, 4TO MEXAy Oosiee KPYIMHBIMU COCYIaMu
0e3 MPOTOMJIACTOB PacloaratoTcsl pajuajibHble PsiJibl MEJIKUX KIIETOK, 3arOJHEH-
HBIX IIUTOTIA3MOM M OT 3TOTO MMEIOIIHUE 00Jiee TEMHBIN IIBET. DTO CEPAIICBUHHbBIC
Jy4H, COCTOSIIIUE U3 KUBBIX MAPECHXUMHBIX KJIETOK. BIIM>Ke K EHTPY pacroyioxe-
HBI MEJIKHE MIEPBUYHBIC JIEMEHTHI KCUJIEMBI.

* Huke KCHIEMBbI pacIioioKeHa KPYHHOKIETOUHAs! MAPEHXUMa CEPALIEBUHBI.

b) V3yunTh NOCTOSIHHBIN IpenapaT cTedJisi KUpKa3oHa.
* Jlpu MamoM yBEIMYEHHMHM MHUKPOCKOMA M3YYHUTh Mpernapar W 3apucoBaTh
CXeMy TONOTrpapuUIECKOro pasMelieHus TKaHel cTe0ss KUpKa3oHa MyYKOBOTO TH-
ra Ha nornepeyHom cpese (Pucynok 2.4).

b

Pucynok 2.4. AHaToMu4ecKoe CTpoeHue cTedJis My4KOBOro THIIA KHPKA30HA
00BIKHOBEHHOT0 (A — KJIETOYHOE cTpoeHue, b — cxema cTrpoeHus):
| — snupepmuc; 2 — nepBuYHAs Kopa; 3 — CKIEPEHXUMA MEPUITNKIIA; 4 — MapEHXU-
Ma nepuimkia; 5 — dgaoama; 6 — kamOuii; 7 — kcuiema; 8 — cepaleBuHa; 9 — cepa-
LIEBUHHBIN JIyY.

16



= [Ipu manoM yBeJIMYEHHMH XOPOILIO BUIHBI 30HBI CTEOJS: ANUAEpPMa, epBUY-
Has KOpa Y LEHTPAJIbHBIA LWIMHAP, KOTOPBIM HAYMHACTCA IIMPOKUM KOJIBLIOM
CKIIEPEHXUMBI MEPULIUKINYECKOIO0 IPOUCXOXKIACHUA. BepxHss rpaHuua 3TOro
KOJIbLIAa POBHAs!, & HUKHSAS BOJIHUCTAs, HAJ IIy4YKaMU OHA IIPUIIOAHUMAETCS, MEXKILY
ny4ykamu oryckaercs. [loa CKIIEpeHXUMHBIM KOJIBLIOM JIEKUT KPYITHOKJIETOYHAs
TOHKOCTEHHAs IMAPEHXUMA TAK K€ MEPULUKINYECKOTO IPOUCXOKICHUS.

* JIpoBopjsiye My4YKH pacloOOKEHBl B OJHMH PsJ MO KpPyry. DTO KoJulare-
panbHble myuku. Kcunema okpacuiach OT peakTuBa B KpacHblil uBeT. diosma oT-
JMYaeTcs OT OKpYXalollel ee MapeHXuMbl 0oiee MeNKUMU KieTkamu. [lydku pasz-
JIeJIeHbl TIEPBUYHBIMU CEPAIICBUHHBIMU JydyaMH. B 1eHTpe cTebiisi pacronoxeH
OOJIBIION Y4aCTOK MapEeHXUMbI, 00pa3yIOIIHUid CEpAIIEBUHY.

* [Ipu GOJBIIOM YBEIWYEHUH OTMETUTh, YTO SIMUJEPMA COCTOUT U3 MPSMO-
YTOJIBHBIX INIOTHO COMKHYTBIX KJIETOK, IIOKPBITA CJI0EM KYTUKYJIBI.

= [lox snuaepmMoM pacIiOOKEH CIIOM MEJIKUX KIETOK C YTOJIIIECHHBIMHU CTEH-
KaMu. JTO KOJUIEHXMMa, Yallle TUIACTUHYATAas.

* Huxe pacmoJIOKEeH CJIOM KPYIHOKJIETOYHONW TOHKOCTEHHOM ITapEHXHUMBI.
CaMpblif HIDKHUNA CJIOM MapeHXUMbI COCTOUT U3 00JIee MENKHUX KJIETOK, — 3TO 3HJI0-
JepMa, KOTOPOW 3aKaHYMUBAETCs IIEpBUYHAs KOpa.

» KieTku nepBoro ciaosi CTEIbl — CKIEPEHXUMBI, HA TONIEPEYHOM Pa3pe3e MHO-
TOYT'OJIbHBIE, IUIOTHO IIPUJIETAIOT APYT K APYTY, CTEHKH TOJICTBIE, IIPOHU3AHBI IIPO-
cTeiMU TopamMu. Hax mydkamu, mpumbikas K (iiosme, pbIXJIO pacIoyiararoTcs
KJIETKU MEPULUKINYECKON ITApEHXUMBI.

= Jlanmee wW3ydaroT CTPYKTYpPy HNPOBOMAIIMX MydykoB. [lepBuuHas kcuiema,
pacnoyio)KeHHAsi Ha TPaHUIE C CEPALIEBUHOM, COCTOMT M3 HEOOIBIIOrO YHCia
KOJIBYATBIX U CIIUPAIIBHBIX COCYI0B MAJIOT0 AUameTpa U Tpaxeua. Bropuunas kcu-
JieMa MpeICTaBlIeHa cOCyaMu OOJBIIOr0 AUAMETPa, TPEBECUHHBIMHU BOJIOKHAMU U
JIPEBECUHHOU MMaPEHXUMOM.

* Bropuunas ¢pao3mMa COCTOMT U3 CUTOBUIHBIX TPYOOK M COMPOBOXKAAIOUIUX
KJIETOK. [lepBble — KpyiiHbIE, BTOPbIE — MEJKHE, C TYCTBIM COJEpKUMbIM. Kpome
TOT0, BO ()JI0AME MMEETCsl TOHKOCTEHHAs JIyOsiHasl MapeHXUMA.

* Mexnay kcuiaeMoil u (aodMol JIeKUT KamOualibHas 30HA, COCTOSIIIAs W3
MIPSAMOYTOJIBHBIX KIIETOK, PACIIOJIOKEHHBIX PABUIIBHBIMU PAAUAIBHBIMU PSIAMU.

* MexXnydkoBbld KamMOuil nuddepeHnupyeTcs B MapeHXuMy CEepALEBUHHBIX
JIyYeu.

* CepAuEeBHHA COCTOUT U3 PHIXJIO PACIIONOKEHHBIX TAPEHXUMHBIX KIIETOK.
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3aoanue 011 cAMOKOHMPOTIA.
CpaBHuTE CcTpoeHUE CTeOel NBYIOIBHBIX W OJHOIOJIBHBIX TPaBSIHUCTHIX

pacTeHuii, naHHble BHecuTe B Tabmuily 1. Caemnaiite BBIBOABI OTHOCUTEIBLHO OC-
HOBHBIX Pa3IMYui MEXAY HUMH.

Tabnuua — 1. CpaBHUTENbHAS XapaKTEPUCTHKA aHATOMHYECKOW CTPYKTYpHI

cTe0s TPaBAHUCTBIX paCTeHI/Iﬁ

DNeMEHTHI CTPYKTYPbI OpHonONBHBIE JIBynosbHbIE
(poxb) HEIMy4YKOBOI'O TUIA MTy4YKOBOI'O THIIA
(JieH 0OBIKHOBEHHBIN) (KupKa3oH)

1. Jlenenue Ha TOmoOTrpa-
(duyeckue 30HbI, HA3BaHUS
30H

2. Tun cTpyKTypHl cTeOs
M0 BPEMEHU IMPOUCXOK]Ie-
HUS

3.

Iy4Ka

Tun  mpoBOASAIIETO

4. PacronoxeHue my4KkoB
Ha MONEPEYHOM Cpe3e

5.

dhopmupyromei credenpb

Tunm  Mepucremsl,

3aoanun 011 nOO20MOBKU K 3auiume jiadopamopHo2o 3aHAMUA:

1.

W

[lepeuncnure oOlMe YepThl aHATOMHYECKOTO CTpoeHus ctebind. ['ne u kak
dbopmupyeTcs nepBUYHas CTpykTypa ctedss? Kak ocyiecTBisieTcs B3aUMO-
CBSI3b MPOBOASIINX TKAHEH JIUCTa U cTeOs?

Kakue npoBojsiiyue myyku XapaKTepHbI JUIsl OJHOJOJBHBIX M JABYAOJIBHBIX
pacTeHuit?

Kakyto posib B cTebiie urparoT npokaMOuii 1 kamouii?

B dyem mnpuHuHIIMANBHOE pa3WyMe MYYKOBOTO M HEMYYKOBOTO CTPOCHUS
cTebns?

HazoBure o0miye npusHaku B CTPOCHUH CTEOJIs1 OJHOIONIBHBIX U ABYA0IBHBIX
TPaBSAHUCTBIX PACTCHUH.

B yem 3akiroyaeTcsi CXOACTBO M pa3jiMyuve NMEPBUYHOIO CTPOEHHUS CTEONd U
KOpH:?

HazoBuTe 0CHOBHBIE 3Tallbl 3BOJIOLMHU CcTeNbl. [laliTe mosicHeHus!.
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Tema 3. Mukpockonnyeckoe cTpoeHue credJis ApeBeCHbIX PacTeHUM

Mamepuanvl u 06opyoosanue. I110CTOSHHbIE MUKpOIIPENapaThl BETOK COCHBI
OOBIKHOBEHHOM U JIUIBI MEJIKOJIIUCTHOM, OMOJIOTHYECKNE MUKPOCKOIIbI, TAOIHUIIBI.

Obuwue nosicnenus

Bmopuunwiii pocm, SBISIIOUIMICS PE3yIbTaTOM JAEUCTBUS KaMOUs — 3TO yBe-
JUYeHHEe o0bemMa MPOBOASIICH TKaHU B TEX YACTAX CTEOJIA, KOTOPbIE TPEKpaTHIIN
poct B aiinHy. OH XapakTepeH JJIsl TOJIOCEMEHHBIX U IPEBECHBIX JIBYJOJIBHBIX pac-
TEHUM.

KamOuii BO3HHMKaEeT YaCTUYHO U3 MPOKaMOUs B MPOBOASIIMX IMyYKax, a yac-
TUYHO U3 MEXIYYKOBOW mapeHxumbl. [Ipu BTOpuYHOM pocTe kaMOuii mpesparia-
eTCsl B 3aMKHYTBIH IWIMHJP W MPOU3BOIUT HEMPEPHIBHBIC IMIIWHAPH BTOPHUIHOMN
KcusieMbl U (piioamel. Cep/lieBUHA W MEpBUYHAA KCUJIEMa MOKPHIBAIOTCS BTOPUY-
HOM KCHJIEMOM, NMEPBUYHBIE 3JIEMEHTHI EpEeCcTaloT PyHKIMOHMPOBaTh. [lepBuuHas
(bnosMa otonBuraercs K nepudepur, CTAHOBUTCS HENPOBOIAIIEH U (HOpMHUpPYET
BosiokHa. [lepBUuHas Kopa MOXET (PYHKIHOHUPOBATH HECKOJIbKO JeT. Bropuunas
¢bnosma (i1y0) pacnosiaraeTcsi HaJ KamOueM noj nepBuyHou kopoil. Tlog snunep-
MOI1 B mpoiiecce BTOPUYHOrO pocTa (hopMupyercss nepuaepma, B mociaeACTBUE 3a-
MenraemMas pUTHI0MOM.

Takum 00pa3zoM, B crebiie ¢ JIUTENBHBIM BTOPUYHBIM YTOJIICHHEM B IEH-
TpE pacrojaraercsi ApPeBEeCHHA, OCHOBHAs Macca KOTOPOW Ipe/cTaBieHa MpPOBO-
JSUIMMU KJIeTKaMH (COCyIaMH WM TpaxeuaaMu), Cpeid KOTOPhIX paclpeiesieHbl
’KUBBIE AJIIEMEHTHI MapeHXUMbI, 00pa3ylolue Cep/leBUHHbIE JIyud. BecHoN kawm-
Ouil OTKIIAJBIBAET TOHKOCTEHHBIE TpaXealbHbIE JIEMEHTHI C IIUPOKUMHU OJIOCTS-
MU, a JIETOM — Y3KOIIPOCBETHbIE C TOJCTHIMU CTEHKaMU. B pe3ysnbTaTe B ApeBecuHe
BO3HUKAIOT FOJIMYHBIE CIIOU ¢ OTYETIMBBIMU IpaHHUIlaMu. Uepeayroluecs clou Be-
CEeHHEH U JieTHEeH JpeBecHHbl, C(HOPMHUPOBABIIMUECS 33 OJIMH BETE€TAlMOHHBIM
NEPUOJ, HA3BIBAIOTCS 200uUuHbIMU KOabyamu. Ha MOBEpXHOCTH JPEBECHHBI HAXO-
JIUTCSl TOHKUN cllod kamOus, a K nepudepuu OT HEro — BTopuyHas kopa. B coctan
BTOPUYHOI KOpbI BXOAAT BTopuuHas (ioama (J1y0), OCTaTKU MEePBUYHON (PIIOIMBI.
Jlanee pacnonaraercs nepBUYHAs KOpa, TPaHUIA C KOTOPOM B CTapbIX CTEOAX He-
pas3nuurMa, a CHapy>Ku cTe0eNb MOKPHIT NePUIEPMOil.

VY rosoceMeHHBIX pacTeHUN KamOuil (GOpMHUPYET CIUIOMIHON HUIUHAP BTO-
pU4HOM Kcuiaembl U ¢Gio3Mbl. BTopuuHas kcuiema mpeacTaBieHa TpaxeuJIaMu,
nepBuuHas Quosma He oOpa3yeT BOJOKOH, MPEACTABICHA CUTOBUAHBIMU KJIETKa-
Mmu. Kopa copep XUt cMOJIsiHbIE XO/Ibl, O] MHIEPMOI BO3HUKAET Mepuaepma.

Y IpeBecHBIX ABYIOJBHBIX PACTCHUH LWIMHAP BTOPHUYHBIX MPOBOSAIINX
TKaHEW CIUTOIIHOM, pa3fesIeHHbIH Y3KHMMH CEpJLEBUHHBIMU JTydyaMu. [lepBuunas
KOpa COJIEPKUT BOJIOKHA B MepudepruyecKoil YacTU U XOPOIIO OTIUYMMA OT BTO-
pu4HOM KOphl (1y0a). JlpeBecuHa mpescTaBlieHa coCylaMy, a BTOpUYHas (osmMa
CUTOBUAHBIMU TpyOkamu. CepJleBUHAa NapeHXUMATUYECKas, COJAEPXKUT JIOJITO
(GYHKUMOHUPYIOIIYIO TEPUMEAYISIPHYIO 30HY. ONHUAEPMUC CMEHSETCS MHOTO-
CJIOMHOM NEpUIEPMON.
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Paboma 3.1 AnatroMuueckoe CTpOEHHE MHOTOJIETHETO CTEOJIs
TOJIOCEMEHHBIX PACTEHUM

3aoanua:

1. I3y4nuTh NOCTOSIHHBIN MpenapaT NONEepedyHOro U paiuajbHOrO Cpe3a BeT-
KU COCHBI OOBIKHOBEHHOU (Pinus sylvestris), onpenenuTs 4epTbl NIPUMUTUBHOCTHU
CTPYKTYDBI.

2. 3apucoBaTh y4acTOK MONEPEYHOro cpe3a, 0003HAYUTh Tonorpadguueckue
30HBI: IEPUIEPMY, IEPBUUHYIO KOPY, BTOPUUHYIO KOpPY (1y0), KamOuUii, TpeBeCUny
U CEepALEBUHY; BO BTOPUYHOU KOPE OTMETUTh CUTOBUJIHBIE KIIETKH, B IPEBECHUHE —
JIETHUE U BECEHHUE CJIOU, TOJUYHOE KOJIbIIO, CEPALICBUHHBIN JIy4; B KOpe 0003Ha-
YUTH CMOJISIHBIE XOJIbI.

3. U3y4uTth U cXeMaTUYHO 3apUCOBATh CTPYKTYPHbBIE DJIEMEHTHI PaJHaIbHO-
ro cpe3a JAPEeBECHHbl COCHbI OOBIKHOBEHHOH, 0003HAYUTh TI'PAHMIIBI TOJIUYHOTO
CJI0s1, CMOJISTHOM XO/I, JIETHUE U BECEHHHME TPaXEUIbl, paguaibHbIN Ty4.

Xo0 pabomuwi:

A) W3yuyuTh TOCTOSIHHBIM MHUKpONpEnapaT MOONEPEYHOT0 Cpe3a COCHBI
OOBIKHOBEHHOM.

= [Ipu ManoM yBeIMYEHHH MHUKPOCKOIA U3YUYUThH MpenapaTt u 3apucoBaTh 00-
M MIaH Tonmorpauueckoro pasMelleHuss 30H cTe0ss Ha IMONEpPedyHOM Cpes3e
(Pucynok 3.1).

— Pucynok 3.1. AHaTOMHYeCKOe
RO \i - 10 CTPOEHHEe MHOI0JIETHEr 0 cTeo-
{053 {F’i’r“‘""" JIS1 COCHbI 00BIKHOBEHHOM

1 — nepunepma;

2 — nepBHUYHAs KOPA;

3 — ny6;

4 — xaMOwmii;

5 — rogu4HOE KOJIbIIO;

6 —IpeBecuHa;

7 — mepBUYHAsI KCUIIEMA,
8 — cep/ileBUHA;

9 — cepAlIeBUHHBIN JTyY;
10 — cMonsIHOM X0

11 — BeceHHME Tpaxeubl;
12 — neTHHE Tpaxeubl.

1

* B nenrtpe crebis HaXoAST HEOONBIION YYaCTOK MAPEHXUMHBIX KIETOK. JTO
cepaueBuHa credis. K nepudepun ot cepaneBUHbl KOHIEHTPUUECKUMHU CIOSIMU
pacnoJiaraloTcsi TOAUYHbIE KOJIbIIa KCHIIEMbI (JIpeBecuHbl). B npeBecuHe HaxoasT-
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Cid CMOJIAHBIE XOAbl. [[peBecMHa OTJeNieHa OT BTOPUYHOM KOPbI TOHKUM CJIOEM
kamOus1. K nmepudepun oT BTOPUYHON KOPBI pacmoliaraeTcsi MepBUYHAS KOpa, HE
MMeEIOIIasl YeTKOU rpaHuIlbl ¢ 1yoom. CHapyxu cTe0enb MOKPHIT NEPUACPMOI.

= [lepeBecTH MUKPOCKOI Ha OOJBIIOE YBEIMUYCHUE, U3YUUTh CTPYKTYPHBIE
OCOOCHHOCTH TKaHEW, HAHECTH Ha PUCYHOK JeTaju.

» [lepuoepma COCTOUT U3 HECKOJILKHUX clioeB. HapyxHbIil ee cioit — mpo0-
Ka (pemrema) — mpeAcTaBIeHa KPYIMHBIMU MEPTBBIMU KJIETKAMH C yTOJIIEHHBIMU
cyOepHHOM KJIETOUYHBIMU CTeHKaMH. [log mpoOKoit pacmoyioxkeH ClI0il TOHKOCTEH-
HBIX CIUTIOCHYTBIX KHUBBIX KJIETOK MpoOKoBOro kamous (demnorena). Huwxke xopo-
110 3aMETHBI KPYITHBIE TTAPEHXUMHBIC KUBBIC KICTKU (PEIIOAEPMBI.

» [loxg mepunepMoii B mobere XOpoIIo pa3iuyaroTCs CJIOU KUBOU MapeH-
XUMBI nepeudHOl KOpbl, CPEIA KOTOPOU BBIACIAIOTCS JOBOJBHO KPYIHBIE CMOJIA-
HbIE XO0Jibl. BHYTpHM OHM BBICTJIAHBI OJIHUM CJIOEM SIUTEIHATBHBIX KJIETOK, CHapy-
KU OKPYXEHbI 1-2 CIIOAMU KIIETOK COMPOBOXKIAIONIEH MTaPEHXUMBI, OTJIMYAIOIICH-
Csl OT TAPEHXUMBI KOPBI 00JI€€ TOJICTHIMU 000JIOUKAMH.

* Bmopuunas kopa (1y6) COCHBI COCTOUT M3 JOBOJIbBHO MEIKUX CHUTOBHU/I-
HBIX KJIETOK, PAacIoJlaralouxcs paauaibHbIMU piaMi, U 00Jiee KPYIHBIX KIETOK
TyOSTHOM apeHXUMBI C KpaxMalioM, pacrojararoiaxcsi OJHOPSTHBIMH MOJIOCKaMU
MONEePEK CepAIEBUHHBIX Jydeil. OTCyTcTBUE TYyOSHBIX BOJIOKOH M KJIETOK — CIYT-
HUII SIBJISIETCS OJHUM U3 XapaKTEPHBIX MPU3HAKOB CTPOSHUSI CTEOJISI XBOMHBIX.

» Ha rpanune mexay ayOOM M JAPEBECHHONW HAXOAUTCS KamOutl, KIETKU
KOTOPOT'O OTJIMYAIOTCS OT KJIETOK COCETHUX TKAaHEW HECKOJIBKO CILUTIOCHYTOH (op-
MOM ¥ MEHBIIMMU pazMepamMu. OHU KUBbI€, CIIOCOOHBI K TOCTOSTHHOMY JICJICHHIO.

» Jlpesecuna (BTOpHYHAsI KCWJi€Ma) COCHBI COCTOUT M3 TpPaxeuJ C yTOJI-
IIIEHHOM OJIpeBECHEBIIICH 000JIOUKOH.

»  Paduanvhvie cepoyesuHHble y4u, TPOXOISAIINE Yepe3 JAPEBECUHY, CO-
CTOSIT U3 2-5 uim 0oJiee PsAIOB JKUBBIX MAPEHXUMHBIX KJIETOK ¢ KPYIMHBIMU MPO-
CTBIMHU TIOpaMU U paJHAIbHBIX Tpaxeua. B okxoHUaTebHOM CPOPMHPOBAHHOM
CMOJISTHOM XOJI€ Pa3jIMyaloT KaHajl, BBICTIIAHHBIM MO nepudepur KPYMHBIMU TOH-
KOCTEHHBIMH JIIUTEIUATBbHBIMU KJIeTKaMu. CIIOM 3MUTEIHATBHBIX KJIETOK CMOJIS-
HOT'0 XOJIa OKPY>XE€H CUCTEMOM MapEHXUMHBIX )KUBBIX KJIETOK.

* B 1ieHTpe BETKU COCHBI HAXOJUTCS cepoyesuna, MpeACTaBICHHAs KPYII-
HBIMH MTAPEHXMMHBIMHU KJIeTKaMu. Ha rpanuiie Mexay JIpEeBECUHON U CepILIEBUHOM
B MOJIOJIOM MOOEere MOXKHO Pa3IM4UTh HEOOJBIIYI0 30HY MEPBUYHONU KCHIICMBI.
OHa oTnuyaeTcss OT BTOPUYHOM KCHJIEMbl HAUMEHBIIMMHU pa3MepaMu Tpaxeus U
HEKOTOPBIM KOJMYECTBOM MAPEHXUMHBIX KJIETOK.

b) V3yunTh NOCTOSIHHBIN Mpenapar pajiMajibHOrO cpe3a IPEBECUHBI COCHBI
OOBIKHOBEHHOM.

* [Ipu GONBIIOM YyBETWYEHUH MHUKPOCKOIA M3YyYHWTh IpernapaT U 3apuco-
BaTh DJIEMEHTHI JIPEBECUHBI COCHBI Ha pajuaibHoM cpese (Pucynok 3.2).

» Ha paagnaibHOM cpese Tpaxeubl, COCTABISIONME OCHOBHYIO MaccCy Jipe-
BECHHBI, MPEACTABISIOT COOOM BBITAHYTHIE JJIMHHBIE KJIETKH C 3a0CTPEHHBIMU
KoHIlamMu. Ha paguanbHBIX CTEHKax Tpaxeu] BUIHBI OKaMIJICHHBIC MOPHI B BUJIC
JIBYX KOHIIEHTPUYECKUX KPYTOB.
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Pucynok 3.2. PaguajbHblii cpe3 IpeBeCHHbI COCHbI 00bIKHOBECHHOM:
| — rpanuua roAMYHOTO CJI0S; 2 — CMOJIIHOW XO/1, OAETHIN NapeHXUMOM; 3 — JeT-
HUE Tpaxeupl;4 — BECEHHUE TPaxeuabl;S — paiuaibHbIN JIyY.

= XOpouio 3aMETHO pa3linuue MEXIy pPaHHUMH (BECEHHHUMH) U TO3IHUMHU
(;letHuMu) Tpaxenaamu. Tpaxeuabl BeCEHHEH IPEBECUHbBI OTIIMYAIOTCS ITUPOKUMU
MOJIOCTSAMU, TOHKOW CTEHKOW M KPYIHBIMU OKaWMIICHHBIMHM NOPAMU; JIETHHUE Tpa-
XEUAbl — Y3KUMU MOJIOCTSIMH, TOJICTBIMH CTEHKaMU M PEAKUMH MEJIKUMU OKalM-
JIEHHBIMH ITOPaMHU.

* Tpaxeuasl nepecexarTcs CEpALEBUHHBIMU JTy4YaMH.

* BepTukajibHble CMOJSHBIE XOJbl UAYT NapajulesbHO TpaxeuaaM. Ha panu-
aJbHOM CPE3€ BUJIHBI JKUBBIE MAPEHXUMHBIE KJIETKH CMOJISTHOTO XO/1a.

Paboma 3.2 AnaToMuueckoe CTpOe€HHE MHOTOJIETHETO CTe0JIs IpeBec-
HBIX MTOKPBHITOCEMEHHBIX PaCTCHUH

3aoanua:

1. I3yuuTh MOCTOSHHBINA Mpenapar MOMEePeIHOTO Cpe3a BETKH JIMITBI MEJIKO-
muctHou (Tilia cordata), omnpenenuTh MPOTPECCUBHBIE YEPThl AHATOMUYECKOU
CTPYKTYPHI IO CPAaBHEHUIO C TOJIOCEMEHHBIMU PACTEHUSMHU.

2. 3apucoBaTh y4acTOK IMOMEPEYHOro cpe3a, 0003HAUUThH Tomorpaduueckue
30HBI: TIEPUIECPMY, IEPBHUHYIO KOPY, BTOPUUHYIO KOpy (J1y0), KaMOuii, TpeBECHHBI
U CEpAICBHUHY; B MEPBUYHONW KOpe 0003HAYUTH KOJUICHXHMY, MMapeHXUMY, HIO-
JIepMy; BO BTOPHYHOW KOpPE OTMETUTH ()JI0dIMY, MATKUAN U TBEPIbIA y0, MepBUU-
HBbIC CEpAIICBUHHBIC JTY4YH, B JAPEBECHHE — JICTHUE U BECCHHUE CJIOU, TOJUYHOE
KOJIBIIO, BTOPUYHBIE CEpIICBUHHBIC JIYUH, TIEPBUYHYIO JPEBECHHY; B CEPJIICBUHE
BBIJICTIUTH IEPUMETYISIPHYIO 30HY.
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Xo0 pabomuwi:
M3yunTh MOCTOSIHHBIM MHUKpOIpENnapar IMOMNEPEYHOr0 Cpe3a BETKU JIUIIbI
MEJIKOJIMCTHOU
= [Ipu ManoM yBeIMYEHHH MHUKPOCKOIA M3YUYUTh MpenapaT u 3apucoBaTh 00-
M MJ1aH TOmorpauueckoro pa3MelleHusl 30H cTe0ss Ha MONEPEeYHOM Cpes3e
BeTkH Junbl (Pucynok 3.3).
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Pucynok 3.3. AHaTOMHYeCKOe CTPOeHHE BETKH JIMIIbI MEJIKOJIMCTHOM:

1 — mepunepma ¢ ocTaTkamMu MHUAEPMHUCA; 2 — KOJUIGHXMMA; 3 — MapeHxuma rnep-
BUYHOU KOpbI; 4 — 3Hm0AepMa; 5 — dosMa; 6 — ayOsiHbIe BOJIOKHA (TBEpAbIH J1y0);
7 — ny0siHas MapeHxuma ¢ CUTOBUAHBIMU TpyOKamu (MSTKUi 71y0); 8 — mepBUUHBIN
CepILIEBUHHBIN y4; 9 — kamOuii; 10 — neTHsiss qpeBecunHa; 11 — BeceHHssa apese-
cuHa; 12 — ronnuHble Kobla; 13 — nepBuuHas Kcuiema; 14 — BTopuduHbIE cepale-
BUHHBIE Jyuu; 15 — nepumenynspHas 30Ha; 16 — cepaueBuna; 17 — nepBuyHas Ko-
pa; 18 — BropuuHas kopa (1y0), 19 — npeBecuna.

* Ha nomnepedHoM cpese JTMCTBEHHBIX JIEPEBbEB BBIACIAIOTCS KOpa, ApeBecuHa
(xcunema) u cepaueBuHa. Bropuunas kopa, kamOuii 1 1peBecuHa (Kcuiiema) oopa-
3YIOT IICHTPATBHBIN MPOBOISAIINI IUIUHAP CTEOIS.
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= BOKpyr CepALEBUHbI KOHLUEHTPUYECKUMU KPyramu pacliojararoTcs roauy-
HBIE CJIOM JPEBECUHBI (OKpaIlEHbl B XKENTHIA LBET). [[peBecrHa oKpyKXeHa y3Kou
TEMHOM MOJIOCKON KaMOusl.

= Belme JAeXuT psija TpaneuueBUIHBIX YYaCTKOB (JIOAMBI, OOpaIlleHHbIX -
POKUM OCHOBaHMEM K kamOuto. Mexay ydactkamu (hJio3Mbl BUAHBI YYaCTKU Ma-
PEHXHUMBI TPEYTroJbHON (POpPMBI, 0OpallleHHbIE BEPIINHON K KaMOUIO, 2 OCHOBAaHHU-
eM K nepudepun. OT BepUIMHBI TAKOTO TPEYTrOJIbHUKA B JPEBECUHY TSHETCS paju-
albHBIN P KIETOK C TEMHBIM COJIEPKUMBIM. JTO CEpALUEBUHHBIN Jyd. YUYacTKU
(b05MbI, MapeHXuMa CEepALEBUHHBIX Jydel U NEPUIMKINYEecKas 30Ha, pacroiio-
JKEHHas HaJl HUMH, COCTAaBJISIIOT BMECTE BTOPUUYHYIO KOPY.

* (C Hapy>XHOU CTOPOHBI OT BTOPUYHON HAaUYWHAETCS MIEPBUYHAS KOPa, B COCTaB
KOTOPOM BXOJAT: IHAOAECPMA, IAPEHXUMA U IUIACTUHYATAS KOJUICHXUMA.

= (CBepxy cTeOenb MOKPHIT NEPUACPMOH.

= [lepeBecT MHUKPOCKOIl Ha OOJIBIIOE YBEIMYEHUE, U3YUUTh CTPYKTYpPHBIE
0COOEHHOCTH TKaHEl, HAHECTH Ha PUCYHOK JIETaJIN.

= [lokpoenass mkaHb BETKW JHIBI MpeACTaBiIeHa MNPOOKOH, 0O0pa3zoBaHHOMN
IUIOTHO COMKHYTBIMU paJHalibHBIMU psanamu kietok. Ha mepudepun npodku
MOYKHO 3aMETUTh OCTATKU SMUIAECPMHUCA.

» [lepsuunas kopa TpENCTaBlIeHAa KOJUICHXMMOW, 00pa3yrolleil CIUIoOUIHOe
KOJIBLIO M3 KJIETOK C YTOJIIIEHHBIMU CTEHKAMU, Ha IpenapaTre OHU OKPALIECHBI B 3¢€-
JeHbIN Uiy rony0ooi nBet. [1o KOMIEHXUMON JICKUT CIOU KPYIMHBIX MHOTOYT'OJIb-
HBIX KJIETOK MapeHXHUMbl MEePBUYHOIN KOphl. ['y0xe pacnosaraercsi ciabo BbIpa-
’KEHHasl YHJ0JIEpMa — CaMblil TUIyOOKHH CJION KJIETOK MEPBUYHON KOphl. B oTnnuune
OT cTe0JIs TOJIOCEMEHHBIX MPH Pa3pacTaHUU TKaHEW LEHTPAIbHOrO HUIMHApA Mep-
BUYHAs KOpAa COXpaHAETCS.

" Bmopuunas xopa SBIsSeTCs caMoi nepudepruuecKoi 4YacThi0 LIEHTPAIBHOTO
HWIMHApa. HapyKHBIN ClI0d BTOPUYHOM KOPBI, paCIIOJIOKEHHBIN 10 SHI0EPMOi,
HAa3bIBAIOT IIEPULUKIIOM.

» K meHTpy ot nepuiuKIia BUIHBI TPANCUEBUIHbBIE YUACTKU (HJI03MBbI, BHYTPH
KOTOPBIX XOPOILIO 3aMETHBI TPYIIbI TOJICTOCTEHHBIX KJIETOK — JyOsHbIE BOJOKHA
(TBepbIit 1y0) 1 CUTOBUAHBIE TPYOKHU C KIETKAMU JIyOsTHOM MapeHXUMbI, KOTOpbIe
C MapeHXUMOMW CEpIALEBUHHBIX JIydell OTHOCAT K Msrkomy JnyOy. CUTOBUIHBIE
TpYyOKH UMEIOT KPYMHbIE pa3Mepbl B MOMEPEYHUKE U HE UMEIOT COAEePKUMOTO. Ps-
JIOM C CUTOBHUJIHBIMU TPYOKaMU HAXOASTCS MEJKHUE KIETKU-CIYTHHIIBI C T'yCTBIM
TEMHBIM coJiepKUMbIM. JIyOsiHas mapeHxuma oKpyk aeT TPyOKH.

*  Kambuu, cOCTOSUIUN U3 MENKUX TOHKOCTEHHBIX HUBBIX KJIETOK, pacroJiara-
eTcsi MeXy (hJI03MOM U IPEBECUHOM.

= Jlpesecuna — BHYTPEHHUM CIIOW LEHTPAIbHOTO LWIHUHApPA, MPEACTABICHA
TOAUYHBIMU KOJbLIAMU. BeCeHHsAs IpeBeCHHAa COCTOUT U3 KPYIHBIX 0 AUAMETPY
COCY/IOB, a JIETHE-OCEHHsISI IPEBECHHA — U3 MEJIKUX cocynoB. Pe3kuit nepexon o6-
pa3yeT IpaHuLlbl TOAUYHBIX CJIOEB.

* Ha rpanune c cepAleBUHON 3aMEeTHBI HEOOJBIINE BHICTYIBI — YYAaCTKH TEp-
BUYHOM JAPEBECUHBI C MEJIKUMU COCYIAMU.

* Cepoyeguna COCTOUT U3 HEOJHOPOJHBIX KIETOK, pa3IMyalolIUXCcs MO pas-
MEpPY U XapakTepy comepkumoro. Ha rpanuiie cepAaueBuHbl U IPEBECUHBI PaCIIo-
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JlaraeTcsi MHTEHCUBHO OKpallleHHasi MepUMeENysipHas 30Ha, NpeACTaBICHHAsA MEJ-
KHUMU KJIETKaMHU, 00TaThIMH KPaxMajioM.

= CepoyegunHvle yyu TEPECEKalOT credeb B paJualbHOM HampaBieHuu. B
ny0e OHM pa3pacTaroTcs U MPUOOPETAIOT BUJ TPEYrojbHUKOB. [lepBuuHbIe Tyun
caMbl€ JIJIMHHBIC, OHU TAHYTCS OT CEPALIEBUHBI M 3aKaHYMBAIOTCA B KOpE, a BTO-
PHUYHBIE — KOpOYe, T.K. OHU MOT'YT HAUMHATHCS B JTFOOOM T'OJJMYHOM KOJIBIIE.

3aoanue 013 cAaMOKOHMPOJIA.

[IpoBecTH CpaBHUTENBHYIO XapaKTEPUCTUKY CTPOCHHS CTE€OIsI COCHBI OOBIK-
HOBEHHOU U JIUMBI MEJIKOJIMCTHOM, aHHbIe 3anucaTh B Tabnuny 1. Ha ocHoBanumn
aHanM3a caeiaTh BbIBO/bI 00 OCHOBHBIX YEPTaX MPUMUTHUBHOCTU CTPOCHUS CTEOIIS
TOJIOCEMEHHBIX PACTCHUMN.

Tabnuua — 1. CpaBHUTETbHAS XapaKTEPUCTUKA aHATOMHUYECKOU CTPYKTYphI cTE€OIs
JIPEBECHBIX PACTCHUN

DIEMEHTBI CTPYKTYPBI XBOWHBIC [ToxpeITOCEMECHHBIE
(cocHa (JThITa MEJIKOJIUCTHAS)
OOBIKHOBEHHAsT )

1. lenenue Ha Tonorpaduyeckue 30-
HbI, HA3BaHUE 30H

2. Tun purugoma

3. TlpoBopsiue AIeMeHTHI 1yoa

4. IlpoBosIiye 3JEMEHTHI APEBECH-
HBI

5. JIubpudopm

6. JIyOstHBIC BOJIOKHA

6. Haimune cMOJISTHBIX XOJI0B

7. KonnuecTBO TOAMYHBIX KOJICIT

8. PiHOCTH CepIlIEeBUHHBIX JTy4Yen

3aoanun 01s n002OMOBKU K 3auiume 1a60pamopHo2o 3aHAMUA:

1. Yem oOycnorieHo popmMupoBaHue APEBECHON CTPYKTYPhl pacTEHUN?

2. W3 kakux TKaHed COCTOMUT JyO M JIpEeBECHHA XBOWHBIX W JIUCTBEHHBIX JIPEBEC-

HBIX pacTeHunii? KakoBbl (yHKIIMM 3TUX TKaHEH?

Kaxkue snemMeHTbl BXOJAT B COCTaB CEPALIEBUHHBIX YUY€l COCHBI U JIUIIBI?

4. Kakue 0COOEHHOCTH aHATOMUYECKOTO CTPOCHHs CTEOJII COCHBI CBUACTENIbCT-
BYIOT O €r0 IPUMHUTUBHOM Opranu3aiuu’?

5. Yro coOoit pencrapisier BTopuuHas kopa? YUem oHa OTJIMYAETCS OT MEPBUYHOM
KOpBI?

6. Kak o0BsicHUTh 00pa3oBaHUE BHUAMMBIX MPOCTHIM IJIA30M T'PAHUI] TOAMYHBIX
KOJIeI] IPEBECHUHBI Ha CIHJIaX CTBOJIOB J€PEBHEB?

W
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Tema 4. Mukpockonnyeckoe cTpoeHue credieid ClnopoBbIX PacTeHUM

Mamepuanvl u obopyodosarue. BpeMeHHbIE MpenapaTbl cTeOIeil XBola mo-
JIEBOTO U CEJSITMHEIUIBI OOBIKHOBEHHOM, IMOCTOSHHBIE MHKpPOTMpenaparbl CTeOs
rayHa OyJIaBOBHUIHOTO M KOPHEBHWINA OPJISKAa OOBIKHOBEHHOTO; OMOJOTHYECKHUE
MUKPOCKOTIBI, IPEAMETHBIC U TTOKPOBHBIEC CTEKJIA, yamku [leTpu, npenapoBaibHbIC
WTJIBI, JIE3BUS, TUCTUUTMPOBAHHAS BOJA, TAOIHUIIHI.

Obuwue nosicnenus

AHaTtoMHuecKass CTPYKTypa cTeOJIel pacTeHHil pa3HBIX CHUCTEMAaTUUYECKUX
IPYII pa3HOOOpa3Ha M 3aBUCUT OT YCIOBHM OOUTaHUA. Y CHOPOBBIX MEpBUYHAS
CTPYKTypa cTeOJisI COXpaHIETCs B TCUCHHE BCel KU3HU. B crebie 3TuX pacteHuit
pazIuyaoT YUAEPMY C YCTHUIIAMHU, LICHTPAIBHBIA MWJIUHP (CTENTY) U MEPBUUHYIO
kopy. Hanbonee cnoxxHoe crpoeHue umeeT crena. [ pacTeHUN pa3HBIX CUCTE-
MaTUYECKUX TPYIIN XapaKTEPHBbI Pa3HbIe CTEISIPHBbIC THUIBLI M WX SBOJIOIMOHHAS
MIPEEMCTBEHHOCTb.

Haubonee npeBHMI U TPUMUTHUBHBIN TUI CTEJBI — eaniocmena (npomocme-
JId) COCTOUT M3 CIUIOIIHOTO TshKa KCHJIEMBI, TIOKPBITOro cioeMm (iodmbl (Pucy-
HOK 4.1.1). Bctpeuaercst B cTe015X HEKOTOPBIX IJIAYHOB U MAOPOTHUKOB, a TAKKE
B KOPHSX OOJIBIIMHCTBA pacTeHUi. M3 raniocTelibl pa3BuiIach akmuHocmed, KCu-
JeMa KOTOpOW Ha TMOIMEPEYHOM Cpe3e MMEET B 3BE3/bl, OKPY>KEHHOU (hiiosmMoi
(Pucynok 4.1.2).

Pucynok 4.1. Cxema 3BoJIIOL{AMN
CTeJIbl (Kcunema 3aumpuxosand
NPOOONbHBIMU — WMPUXAMU, 4
@rosma - moukamu).

1 — mpoTocTena, Wiy ramiocTena;
2 — aKTUHOCTEJIA;

3 — MJIEKTOCTENA;

4 — sktodioiinas cudoHocTeNa;

5 — amdudnoitnas cudpoHocTena;
6 — TUKTHOCTEIIA;

7 — apTpocrena;

8 —9BcTENIA;

9 — arakrocrena.

PesynpTaToM manbHEHINICH CHICIIHAIM3AIIMN aKTHHOCTEIIbI SABIISCTCS NIeKMO-
cmena (Pucynok 4.1.3), xapaktepHas ajis cre0jel OOJbIIMHCTBA BUOB TIJIAyHOB.
B mutekTocTene kcuiema pa30uTa Ha OTAENbHBIC TUIACTUHKH, PACIIOIOKCHHBIC T1a-
paJuIeIBbHO WU PAaIHATIBLHO JAPYT K JIPYTY.

CrnenyrommM 3TanoM 3BOJIIOIHH CTaN MEPEXoa K cughonocmene, B KOTOPOU
MOSIBJISICTCS Cep/ilieBHHA. Pa3nuuHble THIIBI CH()OHOCTENBI OYEHb XapaKTePHBI IS
MHOTHUX MalNOPOTHUKOB: oxmo@uounas cugponocmena (Pucynok 4.1.4) — kcunema

26



CHapyxu obpamiieHa (PI0dIMOM, MEPUIIUKIIOM U SHIOAEPMON U ampudghroiinas cu-
gonocmena (Pucynok 4.1.5) - kcunema odbpamieHna ¢pa03Moi BHYTPU U CHAPYKH, a
32 HUMU CJICIYIOT MEPHUINKII U YHI0AepMa.

JlanpHeliiee 2BOMIOINMOHHOE YCIOKHEHUE CTEJIBl CBA3aHO C Pa3BUTHEM TIa-
PEHXUMHBIX I10JIOC, UAYLIINX OT CEPALIEBUHBI K KOPE B paJualbHOM HaIlpaBJICHUH,
paccekasi CU(OHOCTENy Ha OTJEIbHBIC IMyYKH, COXPAHSIONINE KOJIBIIEBOE PACIIO-
noxenue. M3 pacceuennort ampudaoitHot cudonoctens popMupyercs ouxmuo-
cmena (Pucynok 4.1.6), xapakTepHas Il MHOTHUX TalOPOTHUKOB, JHIIEHHBIX
KaMOusi. Y XBoOIIel M pOJCTBEHHBIX (pOpM M3 IKTOQIONHON CUPOHOCTENBI BO3HHU-
KaeT 0coObIi THIl cTenbl — apmpocmena (Pucynox 4.1.7), uMeromasi 4aeHIUCTOE
CTPOCHHE M XapaKTEpHU3YIOMIAsCs HATMINEM IICHTPAIbHOH MmoocT. B pe3ynbraTe
pacceueHus:  dkToduoitHOW  cudoHOCTENBI  BO3HUKAET  TakKkKe  96cmend
(Pucynoxk 4.1.8), xapakTepHas A1 OOJBIINHCTBA CEMEHHBIX PACTEHHH, MPEICTaB-
JICHHASI KOJUTaTePAbHBIMHA OTKPBITBIMH ITyYKaMH, PACTIOJI0KEHHBIMU IO KPYTY.

VY psina TpaBSHUCTBIX ABYIOJBHBIX M OONBIIMHCTBA OJHOAOIBHBIX, TIPOBO-
ASIIHAE TMyYKH 3BCTENbI pa30pOCaHbl MO CEPAIICBHHE W KOpPE TakK, YTO CXOJCTBO C
€IMHOHN CeThI0 WM KOJIBIIOM TepsieTcsl. Takoil TUM CTenbl Ha3bIBaCTCS amaxmo-
cmenoti (Pucynok 4.1.9). Atakroctena pa3Bujiiach B pe3yibTare KpailHEro pacce-
YEHHS DBCTEJIBI U MPEACTABISAET COOOM B IBOJIOLIMOHHOM OTHOIICHUH KpaifHe CIie-
MUATA3HPOBAHHYIO (POPMY HIEHTPATBHOTO MTHHIIPA C OTCYTCTBUEM KaMOWsI.

B 1ies1oM 3BOMIOIUS CTPYKTYPBI IIEHTPAIHHOTO MWIHH/IPA IIJ1a TI0 ITyTH yBe-
JMYEHUS] TIOBEPXHOCTH COMPUKOCHOBEHHMsI MPOBOISIINX TKAaHEH C )KUBBHIMHU TKaHSI-
MU, YTO B CBOIO OUEPElb CIOCOOCTBYET JIyYIlIEeMY ITPOBEICHUIO BEIIECTB.

Paboma 2.1 AnaTomuueckoe CTpoOeHHUE CTEOJIS MIIayHOBUIHBIX

3aoanusa:

1. [IpuroToBUTH BPEMEHHBIN Tpenapar MonepeyHoro cpe3a cTedmus cenaru-
HeJUTbl 00bIKHOBeHHOU (Selaginella selaginelloides) n W3yunuTh CTPYKTypHOE pac-
II0JI0’KEHUE TKAHEH.

2. MByuuth TOmorpaduUeckre 30HBI CTEONS TIUIayHa OyJaBOBHUIHOTO
(Licopodium clavatum) n cocTaBisOIINE UX TKAaHU Ha MOCTOSIHHOM MMKpOIIpena-
pare.

3. 3apucoBaTh y4acTOK IMOMEPEYHOTr0 cpe3a CTeOMsl celnsTHHeIUIbl, 0003Ha-
YHUTh IMUIECPMHC, KOPY, BO3AYITHYIO MOJIOCTh, TPAOCKYIbI, IEPUIIUKIT U TaIIocTe-
7y ¢ GI0AIMOM U KCHUIIEMOH.

4. 3apucoBaTh y4acTOK MOTIEPEYHOTO cpe3a cTeOIsl TuiayHa OyIaBOBHIHOTO,
0003HAYUTh AMHUIEPMHUC, 3-CIOWHYIO KOPY (BHEIIHIOK M3 MEXaHUYECKHX DJIEMEH-
TOB, CPEAHIOI0 — TAPEHXUMHYIO0 U BHYTPEHHIOIO C SHAOJEPMOI1), TUCTOBBIEC CIIEIHI,
TUIEKTOCTENTY C KCHJIEMOH 1 (pII03MOM ¥ TePHUITHKIL.

Xo0 pabomuwi:

A) TlpUroToBUTH BpEMEHHBIN MpemapaT cTebid censruHe/ubl. s 3Toro
C/IeTaTh TIOTIEPEUHBIN Cpe3, MEPEHECTH €T0 Ha MPEIMETHOE CTEKIJIO B KAIUTIO BOJIFI,
HAKPBITh TOKPOBHBIM CTEKIIOM.
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» [Ipu MajgoM yBeIWYCHHH MUKPOCKOTIA M3YYHUTh MpemapaT U 3apucoBaTh 00-
IIUH TJIaH TOMOTrpa(UUecKoro pa3MelieHus TKaHel cTe0IIs Ha MOIEePeyHOM Cpese
(PucyHnok 4.2).

T2

L

LA

o

CeJISITMHEJIbI 0OBIKHOBCHHOM
1 — snuaepMmuc; 2 — mapeHXxuMa BHEIIHEW KOpbl; 3 — TpaOeKyJIsapHbIe HUTH DHJIO-
JIEpMBbI; 4 — a3peHXrUMa BHYTPEHHEN KOPBI; 5 — mepuiuki; 6 — ¢iosma mpoTocTte-
JIbl; 7 — KCWJIEMa MPOTOCTEEI.

. W3yuuTh CTpYyKTYpy CTEOJsI CENArMHEIbl Ha OOJbIIOM YBEIMYEHUU
MUKpPOCKOIIa, HA pUCYHOK HAHECTH ATl CTPOCHUS U OCOOCHHOCTEHN KIIETOK.

. CHapyxu cTe0eNb CeISITMHEIIbl TOKPBIT C1ab0 KYTMHU3UPOBAHHBIM OJ-
HOCJIOMHBIM 3MUJIEPMUCOM 0€3 YCTHHIL.

. IlepBuuHas kopa MoOApa3lessAeTcsl Ha BHEIIHIOK NAapEHXUMATO3HYH0 U
BHYTPEHHIOIO TpaOEKyJISIpHYIO TKaHb, KOTOpas MpEeCTaBIseT cOO0N y3KHE IMOJIOC-
KU MApeHXUMbl BHYTPEHHEH KOphI (TpaOeKysipHble HUTU SHAOJIEPMBI), pa3/aesieH-
HbIE MEX]ly CO00I pauaibHbIMU YYaCTKAMH a3PEHXUMBI.

- Crena pa3meniaercs B BO3AYIIHOW MOJOCTH, 3aHUMAIOIIEN IEHTPAJIbHYIO
qyacThb cTeOJIs, U MOJABEIICHA K KJIETKaM BHYTPEHHEIO CIIOsl KOpbl Ha TpabeKyJsp-
HBIX HUTAX, MPEACTABISIIONIUX COOOW IHAOIEPMY M COCTOSILIUMX K3 OJHOTO psia
3€JIEHBIX KJIIETOK.

. B uenTpe crenbl pacnonokeHa Kcuiiema, okpyxeHHas ¢gpiosmoi. Kcue-
Ma COCTOMT M3 JJIMHHBIX Tpaxeus, (uiosMa — W3 CUTOBHUIHBIX KJIETOK U JTyOSTHOU
napeHXuMbl. 3a (I0AIMON pacroNoKeH NePULIHKIL.
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b) M3yunTh NOCTOSHHBIN mpenapar cTedIs miayvea OVIIaBOBUIHOIO.

. Ha manoMm yBelIWYeHHH OTMETUTH paJHalbHOE PACIOJIOKEHHE TKaHeU
cTe0s1. BeienuTh Tpi OCHOBHBIE TKAHEBBIE 30HBI — MTOKPOBHYIO (3MHIEPMIC), KO-
py u cteny (Pucynoxk 4.3).

[—

-

PucyHnok 4.3. AHaToOMU4YecKasi CTPYKTypa cTedJis miayHa 0yJ1aBoOBUIHOIO:
| — snupepmuc; 2 —BHEWHAS KOpa; 3 — CpeAHss Kopa; 4 —BHYTPEHHsIS KOpa; 5 — dH-
nonepma; 6 — mepuiuKi; 7 — (pJrodMa MmiIeKTOCTeNbl; 8 — KCHIeMa MIEKTOCTENbI.

* HM3yuuTh CTpYKTYpy cTeOus miayHa OylaBOBUAHOTO HA OOJIBIIOM yBeJHYe-
HUU MUKPOCKOIIA, HA PUCYHOK HAHECTH €T CTPOEHUSI U OCOOEHHOCTEH KIETOK.

* [loBepxHOCTb CTEOJISI MOKPHITA OJJHOCIONHBIM 3MHIEPMHUCOM.

* Jlox snmaepMUCOM pacroyiaraercsl IWMUpoKas 3-ciioliHas Kopa. BHemHsAs u
BHYTPEHHASI KOpa NPEACTaBIEHbl HECKOJIBKHMMH CIIOSMH MEXaHMYECKOM TKaHU,
000JIOYKH KJIETOK KOTOPOW CHJIBHO YTOJNIIEHbI. MeXAy HUMH JIEKUT TOHKOCTEH-
Has KOpOBasi NapeHXUMa.

» [lenTpanbHas yacTb cTEOJIA 3aHATA MJIEKTOCTEIOW, OKPY>KEHHON MEepULIMK-
JIOM, TPaHUYAILUM C HI0JEPMOM KOPBI.

» Kcunema pacronokeHa 1o UeHTPY CTEelbl, pACUJICHEHA HAa OTAEIbHBIE TSHKHU
WM JIGHTOBUIHBIE YYACTKU U COCTOUT U3 JIECTHUYHBIX TPaXeu, MeX1y KOTOPbIMU
HAXOJSTCS MEJIKME KJIETKU IPEBECUHHON MapeHXUMbl. Mexay TsHKaMu KCHIIEMBI U
BOKPYT Hee pacronaraercsi (aosMa, cOCTOAAas U3 CUTOBUAHBIX KIETOK C CHUTO-
BUJIHBIMH MOJISIMU U KJIETOK JTYyOSTHON apeHXUMBI.
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Paboma 2.2 Anatomuueckoe cTpoeHUe cTe0JIsl XBOIIa MOJIEBOTO
3aoanusn:

1. IIpuroTOBUTH BpEMEHHBIN Tpenapar MOMEePEYHOTO cpe3a CTeOs XBOoIIa
nosieBoro (Equisetum arvense) v U3y4uTh TONOTpa(uIo TKAHEH.

2. 3apucoBaTh ydYacTOK MOIMEPEYHOTO cpe3a cTedssi XBoma, 0003HAYHTH
pebpa u T0KOUHKH, SMHUIESPMHC, YCTHHIIA, MEXaHUYECKYIO TKaHb, aCCUMIUIAIINOH-
HYI0O ¥ KOPOBYIO MApEHXUMY, BaJCKyJIIpHBbIC KaHAIBI, SHAOJACPMY, TCPUIIUKII, 3a-
KPBIThIE KOJUTaTEPAIbHBIC YUK CTEJIbI, Pa3pyIIUBITYIOCS CEPAIICBUHY.

Xo0 padbomuwi:

[TpuroToBUTH BpEMEHHBIN Tpenapar cTedis xBoma. s sToro caenars mo-

HCpC‘IHBIﬁ Cpe3, ICPCHCCTHU €0 Ha MPCAMCTHOC CTCKJIO B KaIlJIFO BOJbI, HAKPBITH
ITOKPOBHBIM CTCKJIOM.

» [lpu ManoM yBEJIMUYECHUH MHUKPOCKOIIA U3YUUTh IMpenapar, oopaTUTh BHUMA-
HUE Ha PEOPUCTOCTh CTPOEHHUs CcTeOJs U 3apucoBaTh OOIIMIl JIaH Tonorpaduye-
CKOT'0 pa3MeIlleHUs TKaHeH Ha monepedyHoM cpese (Pucynok 4.4).

wh =

SNen

Pucynok 4.4. AHaToMu4ecKasi CTPYKTypa cTedJisl XBOIIA M0JIeBOro:
1 — pebpa; 2 — 10KOMHKY; 3 — ANUAEPMHUC; 4 — YCTBUILIA; 5 — CKIIEpEHXUMa BHELITHEH
KOpBI; 6 — XJIOPEHXUMA; 7 — IMApPEHXUMa KOPbI; 8 — BAJIEKYJIApHbIE KaHAIBL; 9 — dH-
nonepma; 10 — nepunmki; 11 — 3akpeIThie KoJulaTepaibHble Myuku; 12 — ¢uosma;

13 — kcunema; 14 — kapuHajabHas TOJIOCTh; 15 — BO3yXOHOCHAs TOJIOCTh (pa3py-
IIUBIIASACS CEPAIICBUHA).
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* VBy4yuTh CTPYKTYpY CTEOJIs1 XBOIa Ha OOJIBIIOM YBEIWYEHUH MHKPOCKOIIA,
Ha PUCYHOK HAHECTH JETalld CTPOCHUSI U OCOOCHHOCTEHN KIIETOK.

= CHapyxHu cTeOesIb XBOIa MOKPBIT SMUAECPMHUCOM, KIETKH KOTOPOTO CHIBHO
BBITSIHYTBI U YTOJIIIAKOTCS KPEMHEZEMOM.

* [lox snuaepMucom B 00JacCTH pedep JEKUT CKIEPEeHXUMa BHEITHEH KOPBI, a
Mo/ Hel acCCUMMJIAIIMOHHAS TKaHb. [1o ckiloHaMm pebep, HaXOaATCs YCThUIIA C JIBY-
Msl [IapaMU 3aMBIKAIOIIKUX KIIETOK, ITOJ 3MUACPMHUCOM 3J1€Ch PACIOJIATAETCSA XJIO-
peHxuMa, a B JO)KOMHKaX — MeXaHUuecKas TKaHb. [ 1y0ke HaX0auTCsa KOpoBasi Ia-
peHXUMa ¢ KPYMHBIMHU BO31YXOHOCHBIMH MOJIOCTSIMU (BaJIeKyJIIPHBIMU KaHaJIaMH ),
PacCIONIOKEHHBIMHU TOJT JIOXKOMHKaMU. CaMblil BHYTPEHHHUHN CJION KJIETOK KOPBI SIB-
JAETCS SHAOAECPMOM, KOTOPAsi TPAHUYUT C MEPULUKIOM, OKPYKAKOIIAM LUEHTPalb-
HbIA TAJIAHAP.

* B napeHxume UEeHTPaJIbHOTO HWJIMHPA PACTIONATal0TCs 3aKPhIThIE KOJIATE-
panbHBIC My4YkH. B Kcmieme mydka, Ha MECTE pa3pylIeHHON MPOTOKCUIIEMbI, (hop-
MUpPYETCSl My4YKoBasi (KapuHaJIbHas) MOJOCTh, IO KOTOPOM MEpeIBUTaeTCs BO/IA.
dosma myuka, Jexkalias HaJl MOJ0CThI0, COCTOUT U3 CUTOBUIHBIX KJIETOK U JIyOsi-
Hol napeHxuMsbl. [To 6okam (H10AIMBI U 110 KAPUHAIBHOM MOJIOCTHIO COXPAHSIOTCS
CPYMIIBI ICCTHAYHBIX TPAXEHUJ METAKCUIIEMBI.

* B mnenrpe crebis cepaueBUHa pa3pyliaeTess U 3aMENIaeTcsl BO3TyXOHOCHOM
IIOJIOCTBIO. THII CTEJBI XBOIIA MOJIEBOTO — apPTPOCTEA.

Paboma 2.3 Anatomudeckoe CTpoeHHue cTeOJId OpIisika OOBIKHOBEHHOTO

3aoanusa:

1. 3yunTh NOCTOSIHHBIN MpenapaT NOMEepEeyHOro cpe3a KOPHEBHINA OpJisiKa
oObIkHOBeHHOTO (Pteridium aquilinum).

2. 3apucoBaTh Y4YacTOK IMOMNEPEYHOI0 cpe3a KOpHEBHUIA OpJsika OOBIKHO-
BEHHOT'0, 0003HAYUTh YMUAEPMHUC, 3-CIOUHYIO0 KOPY (BHEIIHIOK U3 MEXaHUYECKUX
AJIIEMEHTOB, CPEJIHIOI0 — MApeHXMMHYI0O U BHYTPEHHIOIO), MPOBOMSIIHUE IyYKH
BHEIIHETO ¥ BHYTPEHHETO Kpyra IUKTHOCTENBI, OTIEIbHBIA KOHIEHTPUUYECKUN
aM(pUKpUOpaNbHBINA MYYOK ¢ KCHIIEMON U (hJI03MON U IEPULIUKIIOM.

Xo0 pabomuwi:

N3yyuTh MOCTOSHHBIM MHKpOIpenapaT KOpHEBUIA OpJisika OOBIKHOBEHHO-
ro.

* [Ipu manoM yBeIMYEHUH MUKPOCKOIA M3YUYUTh MpenapaT U 3apucoBaTh 00-
U TU1aH Tonorpauyeckoro pa3MelleHnus TKaHeH KOpHEBUIa OpJisika Ha Iore-
peunom cpese (PucyHnok 4.5).

* HM3yuuTh CTPYKTYypYy KOpPHEBHUIIA OpJisAKa Ha OOJBIIOM YBETUYEHUH MUKPO-
CKOIla, HA PUCYHOK HAHECTH JIETalIi CTPOEHUS U OCOOEHHOCTEHN KIIETOK.

* CHapyXH KOPHEBHIIE OPJIAKA TOKPHITO SMUIECPMUCOM.

* [lox smuaepMucOM pacroniaraercs TpexclioiHas Kopa: HapyXHasi U BHYT-
pPEHHSISA, MPEACTABICHHbIE CKICPEHXUMHBIMU BOJIOKHAMH, U CPEAHSS MapeHXUM-
Has. Crnoil MexaHM4eCcKOW TKaHW BHYTPEHHEH KOpbI OTAENSET JBa Kpyra MpoBO-
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JIAIIMX TYYKOB, JIEKAIIMX B MapeHxuMme. 1o HeHTpy KOpHEBHUINA Pa3MEIIaroTCs
JBa — Tpu 0o0Jiee KPYMHBIX CHHTETUYECKUX KOHIEHTPUUECKUX aM(PUKPUOPATIHHBIX
Mmy4Ka, 00pa30BaHHBIX B pe3yibTaTe CIUSHUS JABYX My4YKOB Jnucta. KHapyxu ot
MOJAKOBOOOPA3HBIX TSKEU CKIEPEHXUMBI BHYTPEHHEN KOPBI paCIoiaraloTcsl WHIH-
BUIyQJIbHBIE TIPOBOJIAIIME MYYKH BHEIIHETO Kpyra, 5-6 OKpyIJibIX U OJHH OBAJIb-
HBIM.

» Kaxaplil NpoBOJAIIMN My4OK KOHIEHTpu4eckoro tuna. [lo nenTpy pacmno-
Jaraetcsi KCWJiemMa, COCTOsIIasi U3 JICCTHUYHBIX TPAaxXewj, a B CEpeIMHE UMEIOTCA
KOJIBYATBIE M CIUpAJIbHBIE Tpaxeubl. Kpome mpoBOASAIINX 3JIEMEHTOB B KCUJIEME
€CTh KJIETKU JIPEBECUHHON MapeHXuMbl. KcuiaeMa okpy’eHa HECKOJIbKUMU CIIOSMU
(h7103MBI, COCTOAIICH U3 CUTOBUIHBIX KJIETOK U JyOsTHOM mapeHXuMbl. D103My OK-
py’KaeT NePUILMKI, KIETKH KOTOPOTO COJAEPKAT KpaXxMalbHbIC 3€pHA, @ BECh ITyUOK
OJET TOJICTOCTEHHOM SHIO0JAEPMON.

Pucynok 4.5 Anaromuueckasi CTPyKTypa KOPHeBHIIA (A) U KOHIEHTpHUYe-
cKoro ampukpudpaabHoro myuka (b) opasika 00bIKHOBEHHOI0:
1 — snuaepmuc; 2 — BHEIIHsIST Kopa (CKJIepeHxuMma); 3 — KOpoBas MapeHXHMa;
4 — CUHTETUYECKHE KOHUEHTpUYECKHEe aM(pUKpUOpalIbHbIE MNPOBOASIINE MMYyUYKH
JTUKTUOCTEIbI; 5 — BHYTpPEHHsSI Kopa (CKJIepeHxuMa); 6 — MHAUBUIYaJIbHbIE KOH-
LHEHTpUYEeCKuE  aM@UKpUOpandbHble  MPOBOJAIIME  MYYKH  JUKTHOCTEIbI;
7 —sHpoaepma; 8 — nepunimki; 9 — dguiosma; 10 — kcumema.
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3aoanusn 011 CamMoOKOHmMpoONa:
[lo pe3ynpTaTaM paboT 3aMoTHUTE TaOIHILY:

Ta6J11/1ua — 1. CpaBHI/ITeJIBHaSI XapPaKTCPUCTHUKA AHATOMHNYICCKOI'O CTPOCHHA cTebs
CIIOPOBBIX paCTeHHﬁ.

Otnen Tonorpaduye- Tkanu Tun [Tpucnocobnenust

CKHE 30HBI CTEJbI AHATOMUYECKOMN

CTPYKTYPHI K yCJIO-
BHUSIM OOHUTAHUS

[T;mayHOBUAHBIE

XBOIIEBUIHEIE

[TanopOTHUKOBUAHBIE

3aoanun 01:1 nOO20MOBKU K 3auiume J1ab60pamopHo2o 3aHAMUA:

1.  HazoBute oTnuuyuTenbHbIe 0COOCHHOCTH aHATOMUYECKON CTPYKTYpPBI CTEOIs
MJ1ayHOBUTHBIX.

2. Kakue 0ocoOEHHOCTH aHATOMUYECKOM CTPYKTYpPBb! CTEOJIsI CENIATUHENIBl pas-
BHBAIOTCS B CBSI3U C €€ aJanTaluei K MecTy OOuTaHus?

3. OnumunTe aHATOMUYECKOE CTpoeHue cTelss XBoila mosieBoro. B yem ero
HauboJee CylECTBEHHOE OTINYME OT cTeOus 1yayHa?

4.  VYkaxuTe 3JEMEHThl CTPYKTYpbl CcTeOJid opisika 0ObIKHOBeHHOro. Kakue

MIPOTrPECCUBHBIE YEPTHI MOSBWINCH B AaHATOMUYECKOW CTPYKTYpE 3TOTO PAaCTEHUS
10 CPABHEHHUIO C IJIAYHOBUAHBIMU U XBOLIEBUIHBIMU?

5. PaccmoTtpute cTpoeHHE CTENT OCHOBHBIX OTIEIOB CIIOPOBBIX pacTeHuid. Ka-
KOBBI OOIIME YePThl UX CTEIIAPHON CTPYKTYpPHl U B YeM OCOOCHHOCTHU (THUIIBI CTEN)
y NIpeACTaBUTENEH KaXA0ro oTaena?
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Tema 5. Mukpockonuyeckoe CTpoeHue JucTa

Mamepuanvt u 0b6opyoosanue. II0CTOSTHHBIE MUKPOIIPENapaThl JIUCTa KaMe-
JIMH SITOHCKOH, Mprca TepPMaHCKOTO, COCHBI OOBIKHOBEHHOH, BpEeMEHHBIH Mpenapar
aucta (puKyca KayqdyKOHOCHOTO, aJiod JIPEBOBHIHOTO, OMOIOTHYECKAE MUKPOCKO-
IbI, TIPEJIMETHBIC W TIOKPOBHBIE CTEeKJa, Yamku [leTpu, mpemapoBallbHBIC HTJIBI,
Je3BUs, AUCTUUIMPOBAHHAS BO/IA, TAOIIHUIIBL.

Obuwue nosicnenus

Jlucm — mIocKkuil OOKOBOW BEreTaTUBHBIM OpraH pacTeHHs, OOJaJaroIIuii
JOPCOBEHTPAIBHBIM CTPOCHHUEM M OTPaHUYCHHBIM POCTOM, BBITIOTHSIOMIHNA (DYHK-
1mu GoTtocuHTe3a, ra3000MEHa U TPAHCIIUPALIUH.

JIuct, mono6HO cTeOJIt0 U KOPHIO, COCTOUT U3 MOKPOBHOM, MPOBOASIICH U
OCHOBHOM TKaHEBBIX CUCTEM.

[TockonbKyY TUCT OOBIYHO HE UMEET BTOPUYHOTO POCTA, B KA4eCTBE MOKPOB-
HOW TKaHW y HEro coxpaHsercs snudepmuc. OCOOCHHOCTSIMH SMHIEPMICA JINCTA
SBIISIETCS. KOMIIAKTHOE PACIIONIOKCHHE KIIETOK, HaIM4ie KYTHUKYJIbl M YCTHHIL
VYerbuia MOryT pa3MemiaThesi B SMUAEPMUCE Ha 00erX CTOpoHax JmcTa (am@u-
cmomamudeckuil aucm), TOJIBKO Ha BEPXHEW (snucmomamudeckuil jaucm) WU
HIDKHEH (eunocmomamudeckuil 1ucm) CTOPOHE JIUCTA.

Hamnbonee BaxHOI YacThIO JIUCTA SIBISCTCS Me30¢huil — OCHOBHBIC TKaHH
JHUCTa, COACpIKAIINe B KIETKaX XJIOPOGWILI, pacroOKEHHBIE MEXIY HWKHUM H
BEPXHUM SIHUIEPMHUCOM U OOSCICUMBAIOIINE ACCUMIIAIMOHHYI0 (QYHKIMIO. Me-
30(UIT MOXKET OBITH TOMOTEHHBIM (OOMBITUHCTBO OJHOAOJIBHBIX PACTCHUM, TCHE-
moOuBble pacteHus) uiu AuddepeHHUpOBaHHBIM Ha TYOYaThbli M CTOJIOYATHIN
(IBYIIOJIbHBIE PACTEHHUS, TeTUO(DUTEL).

Cmonbuamas (nanucaonas) mkaws COCTOUT U3 KOMITAKTHO PACIOIOKEHHBIX
KJIETOK, BBITSIHYTBIX MEPIEHANKYISIPHO TMOBEPXHOCTH IUIACTHHKHU. JIUCTBS MOTYT
UMETh OJIUH WJIH HECKOIBKO PSAIOB NAIMCATHON MapEHXUMBL. Y PacTeHHUN YMEpPEH-
HBIX KITMMaTHUYECKHUX 30H MajicaaHas MapeHXruMa MpuiIeracT K BepXHEMY dIUIEP-
MHUCY, a Ty04aTas k HkHeMY (bugayuanvroiti 1ucm). PacteHusam, mpouspacTaro-
MM B YCIIOBHSX IMOBBIIICHHOW WHCOJIAIMHA, CBOMCTBEHHO PACIOIOKECHHUE Tav-
CaJHON MapeHXUMbl ¢ 00€MX CTOPOH Jucta (usonamepanvuviti aucm). OCHOBHAS
GYHKIMS cTOIOYATON MapeHXUMBI — ACCUMUIISIIMOHHAS.

I'youamas napenxuma COCTOWT M3 KIETOK HEMpPaBWIBHON (popmbl, ¢ OoKo-
BBIMH BBIPOCTAMH, COCTUHSIONIUMH KIETKH MEXIy co00i. Mexay BBIpOCTaMU
pacmonaratorcsi MeXKIeTHUKU. OCcHOBHas QPyHKIUS TyOUYaTOl MapeHXUMBI — ra3o-
oOMEH ¥ TpaHCTIHpaIys, B MEHbIIIEH cTereHn — (POTOCHHTES.

Y ronoceMeHHBIX pacTeHui Me3o(huiul Jucta He AudQepeHInpoBaH Ha
ryouaThelii ¥ CTOJOYATHIN, a MPEICTaBICH MapeHXMMHBIMHU KIETKaMHu, o0pa3yio-
IIMMH BBICTYIIBI, OOpaIieHHbIE BHYTPh KIETKUA. BRICTYIBI ()OPMUPYIOT BBIMISIYMBA-
HUsL 000704KH, popMupyromieil ckinaaky. Takoil Me3ohuin Ha3bIBaeTCs ckuadua-
meim 1 00ecTedrBaeT MPU MUHUMAIBHOHN TUIOMIAIN JTMCTAa MAKCUMAIBHYIO (HOTO-
CHUHTE3UPYIOIIYIO MOBEPXHOCTb.

[IpoBoasimue MyYykd JUCTa OOpa3yIOT €AMHYI0 CHCTEMY JKWIIOK, pacroja-
TafoIyIOCs B MEIMAHHOM TUIOCKOCTH TUTIACTUHKU. JIMCThs, KaK MpaBHIIO, COMEPKaT
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OJIHY WUJIM HECKOJIbKO KPYIHBIX >KHJIOK — TJIaBHBIX, U 0oJjiee MelKkue — OOKOBBIE.
[IpoBosiue My4yKky JIMCTA 3aKphIThIE KOJUIaTepaibHble, pUYEM, KCUiIemMa o0pa-
1ieHa K BEpXHEW MOBEPXHOCTH JIMCTA, a (odMa K HIKHEW. Bokpyr xuiku (myd-
Ka) MOXXET (POPMUPOBATHCS 0OKIA0KA U3 KIETOK, OTIMYHBIX OT KJIETOK Me30(uI-
na. OOKkagka MOXET ObITh MAPEHXUMHOM, CKICPEHXUMHOM, A1MO0 3TH JBa THUIIA
COYETAIOTCSL.

Paboma 5.1 AnaToMu4eckoe CTPOCHHE JINCTA ABYI0JIbHBIX
Y OJTHOJOJIbHBIX PACTCHUMN

3aoanusa:

1. V3yunuTh MOCTOSIHHBIC MpernapaThl MOMEPEYHOTo JIUCTa KaMeIuu SIOH-
ckoi (Camellia japonica) u upuca repmanckoro ([ris germanica), BHIIBUTb 0CO-
OCHHOCTH CTPYKTYpbl Me30(HIIa OTHOIOJIBHBIX U JIBY0JIbHBIX PACTEHUM.

2. 3apucoBaTh MOINEPEYHBIH cpe3 JUCTa KaMeJlIMH W HUpuca, 0003HAYHUTh
BEPXHUU M HIKHUM SMUJEPMUC, YCThHIIA; TOMOTCHHBIN WU CTOI0YATHINA U ryOua-
ThI Me30(UIUT; IPOBOAAIINE MYYKH (KWIKH), B HUX — KCWiemy, (a03My, TKaHU
oOxaaku (yKazaTh TUI TKaHU).

Xo0 paoomuwi:

A) V3y4uTh NOCTOSIHHBIN MHUKpOIpEenapaT MONepeyHOro cpesa JUCTa JIBY-
JI0JIHOT'O PACTCHUS — KAMEJIMH SITOHCKOM.

* Jlpu mManoM yBEeIUYEHHH MHUKPOCKOIA U3YYHUTh MpernapaT U 3apucoBaTh 00-
ITUH TIJIaH CTPOCHMS JTucTa Kamenuu (Pucynok 5.1).

Pucynok 5.1. AHaTOMHYeCKOe CTPOCHHE JIMCTA KaMeJIUH SAMOHCKOM:
1 — BepxHHUii 3nUAEPMUC; 2 — HUHKHUHN SNUJIEPMUC; 3 — yCThUllEe; 4 — CTOI0YAThIN
Me30huiT; 5 — ry0uaTeii Me3opuiut; 6 — kcuiema; 7 — hiiosma; 8 — CKIepeHXUM-
Has 00KJIa/Ka MyyKa.



* (CHapy>XH JIMCT MOKPBIT dNUAepMON. Mexkly BEpXHEH U HUKHEW dIUAEPMOI
HAXOJUTCS ME30(HILT JINCTA — 3TO ACCUMUJISIIMOHHAS TapeHXUMHas TKaHb, KOTO-
pasi COCTOUT U3 KJIETOK, coAepKalux xjaopodut. [1o neHTpy JucT UMEeT BBIMYK-
JYI0 4acTh, I/I€ pacIoyiaraeTcs TJlaBHAs JKUIKa. Mexay KieTkaMu Me30(puiia Ha
HEKOTOPOM PACCTOSIHUU APYr OT JApyra pacrtojioKeHbl Oojee Melikhe OOKOBbIE
KUIKHU (COCYIMCTO-BOJIOKHUCTBIE MTYUKH ).

* 3apucoBaTh KOHTYPhI YAaCTH JIUCTA B PaliOHE IIaBHOM >KWJIKU U PACIIOJIOXKeE-
HUE OTAEIbHBIX TKAHEH.

= [lepeiiTn K MOAPOOHOMY M3Y4YEHUIO TKaHEH MPHU OOJBIIOM YBEITUYCHHH.
Hanectun Ha pUCYHOK A€Tanu.

* BepxHss snuaepma JUCTa COCTOUT U3 KUBBIX O€CIBETHBIX MapeHXUMHBIX
KJIETOK, IJIOTHO PACIIOJIOKEHHBIX B OJUH Cj0M. Ha BepXHEN MOBEPXHOCTHU KIETOK
ecTh KyTukyjna. KieTku BepxHeW smujepMbl IO CPaBHEHHUIO C HIKHEW Ooree
KpYHHbIE, C YTOJIIIEHHBIMU HAPY>KHBIMU CTEHKaMH U 0oJiee pa3BUThIM KYTHKYJISIP-
HBIM CJIOEM.

» KieTtkn HWXKHEH SNHUAEpPMBl TOHKOCTEHHBIE, CPENM HUX PaCIONararoTcs
MHOT'OYHCJICHHBIE YCTBHUIIA.

* [IpumbIkaronue K BEpXHEH 3MuaepMe KIETKH Me30(uiia UMEIOT BBITAHY-
Ty10 (GOpMy, TUIOTHO COMKHYTBI MEXAY COOO, HE UMEIOT MEKKIIETHUKOB, COJEP-
&KaT OOJBIIOE KOJMYECTBO XJIOPOIIIACTOB. DTO cTojO4Yaras (manucaaHas) mapeH-
XMMa, pacroJioxkeHa B JiBa cyiosg. OCHOBHAs (JYHKIIMS 3TOM TKaHU — (DOTOCUHTE3.

* Hwxe pacnonaraercsa ry0yaTtas napeHXuma, MpeACTaBICHHAs KIETKaMU OK-
pyriioi GopMbl C KpYIHBIMH MEXKIECTHUKAMHU MEXAY HUMHU. MEXKIETHUKU CBS-
3aHbl MEXIY CO00l U MMEIOT COOOIICHUE C BHEIIHEH cpenoil uepe3 yCTbHUUHbIE
LIEIN, B HEKOTOPBIX KIETKaX MOKHO 3aMETUTh APY3bl OKcajlaTa KajbIMs, & TaKKe
KpYIHbIE Pa3BETBICHHbIE MEXaHUYECKUE KIIETKU — CKiepenibl (uauobnactsl). ['naBHas
(GyHKUHMA 3TOM TKaHU Ta3000MEH U TPAHCITUPALIMSL.

* (CTpoeHHE MPOBOAAIIETO MydyKa Jy4dlle paccMaTpUBaTh HA TJIABHOM KUJIKE.
Ha cpese xopomio pasznuydaercs Kcuiiema, oOpalieHHas K BepXHe CTOpOHE JIUCTa,
U IpUMBbIKatonias K Her (iodma, oOpallieHHas K HHKHEW CTOpOHE.

» Kcunema MomHasg, COCTOMT M3 COCYIUCTBIX 3JIEMEHTOB, PAaCIOJI0KEHHBIX
MPaBUJIBHBIMU PAIAMHU U HEKOTOPOT'O KOJIMYECTBA IPEBECUHHOMN NAPEHXUMBI.

= @drosMa mpeacTaBlieHa CUTOBUIHBIMU TPYOKaMU U KJIETKaMU—CIyTHUIIAMH,
MMEIOIIMMH TOHKHUE HE OJPEBECHEBIINE 000JIOUKH U KUBOU MPOTOILIACT.

*  (OKOJIO TPOBOASLIETO MTyYKa, IPEUMYILIECTBEHHO HAa BEPXHEH U HUIKHEU €ro
CTOPOHE, HAXOJATCS MHOTOYT'OJIBHBIE KJIETKU C TOJCTHIMU OJPEBECHEBLIIMMHU CTEH-
KaMHU, JIMIIEHHbIE IPOTOIUIACTA — CKJIEPEHXUMHBIE BOJIOKHA.

» [lapenxumHas 0OKIaJKa MydyKa COCTOMT M3 OJHOTO CJIOSi TOHKOCTEHHBIX
KJIETOK, HE CoJepKamux XJjoporuiactoB. OHa OTAENseT My4oK OT Me3oduiua.
Belle u HIKe IydKa pacrosioKeHa KOJUIEHXUMa, IPUMBIKatromas K snuaepme. Ta-
KUM 00pa3oM, 3TO 3aKpbIThI KOJUIaTepaIbHBIN COCYIUCTO-BOJIOKHUCTBIN MY4YOK.
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b) M3yvuuTh MOCTOSHHBIN MUKDPOOPENAPAT MOIEPEYHOr'0 Cpe3a JUCTA OJIHO-
JTOJBHOTO PACTEHUSA — UPHCA TEPMAHCKOTO.

[Ipu ManoMm yBelIWYEHUH MUKPOCKOIA U3YUHUTh MpenapaT U 3apucoBaTh 00-
U MJIaH CTpOeHus upuca repmanckoro (Pucynok 5.2).

PucyHnok 5.2. AHATOMHYeCKOe CTPOeHHE JIMCTAa MPUCA TePMAHCKOI0:
1 — BepxHUH 3nKMIEpMUC; 2 — HIKHUMA SMHIEPMUC; 3 — TOMOTEHHBII Me30(huL;
4 — ycrbuna; 5 — ckiepeHxuma; 6 — guosma; 7 — kcuiema; 8 — 3aKphIThI Kojuia-
TepaJIbHBIN MTPOBOSALIMHN MYUOK, 9 — mapeHXuMHas 0O0KJIaJKa Mmydka.

= Jluct upuca, MeUeBUIHbII 1O GopMe, CKIAABIBAECTCS BJIOJIb KUIKU TaK, YTO
MOP(OJIOTUYECKHA BEPXHSISI CTOPOHA y HEro oOpalieHa BHYTPb, a HIKHASL HAPYKY.
OTMmeTuTh CBOCOOpa3HOE PACIONOKEHNE HUKHETO M BEPXHEro snuaepmuca. Me-
30()UJLT JIUCTa TOMOTEHHBIN, COIEPAKUT MPOBOISAIINE MTYUYKH, PACTIOI0KEHHbBIE PaB-
HOMEPHO BJ0JIb OCH JIUCTA.

= [lepeiiTu k neTaTbHOMY M3YUYEHUIO TKaHEH mpu OojblIoM yBenuueHuu. Ha-
HECTHU Ha PUCYHOK JECTaJlu.

* DnuaepMuc OJHOCHOWHBIM. Ha HH)KHEM sniuiepMuce BUIHBI YCThULA, a IO
HHUMU — XOPOILIO Pa3BUTHIE BO3JYXOHOCHBIE IIOJIOCTU. Y CTBULIE COCTOUT U3 JIBYX
3aMBIKAIOMINX KJIETOK, Ha KOTOPHIX (DOPMUPYIOTCS JIBE€ Maphbl KIFOBOBUIHBIX BbI-
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POCTOB KYTHKYJbI. bosbIlIas 4acTh CTEHOK 3aMBIKAIOIIUX KJIETOK YCTBHI] CHIIBHO
yTOJIIIEHA. BHENIHNE CTEHKHU KIIETOK HM>KHETO dMHUIEPMHCA TOKPBITH KYTUKYJIOM.

= KileTku BHyTpeHHEro (BepxHero) snujaepMuca 0ojiee KpynHble, TOHKOCTEH-
HbI€, 0€3 YCThUI] U KyTHUKYJIbI.

* [lox snuaepMHCOM JIEKUT OAHOPOIHBIA Me30(WIUI, MPEACTaBICHHBIM OK-
PYTABIMU TOHKOCTEHHBIMH KJIETKaMU, pa3JeJICHHbIMU MEXKIECTHUKaMH. bimxke k
HIDKHEMY 3IIHJEPMUCY KIETKH Me30(]uiiia Ooraye XJI0poIiacTaMu.

* B ronme me3o¢puiia ¢ 06enx CTOPOH JINCTA paclojaraloTcs 3aKpbIThle KOJI-
JaTepalbHbIe My4YKH, COCTOSIINUE U3 KCUJIEeMbl U (03Mbl. Da03Ma TPaHUYUT C Tsi-
KEM TOJICTOCTEHHBIX CKIIEPEHXUMHBIX BOJIOKOH.

Paboma 5.2 AnaTomudeckoe CTpOCHHE JINCTAa TOJI0CEMEHHBIX PACTEHUM

3aoanua:

1. U3y4uTh MOCTOSIHHBIN Mpenapat MoMepeyHoro JUCTa COCHbI OOBIKHOBEH-
HOU (Pinus sylvestris), BbIABUTH aJalTallMOHHbIE OCOOCHHOCTU CTPYKTYpPbhl XBOU
IOJIOCEMEHHBIX PACTCHUM.

2. 3apucoBaTh MONEPEUHBINA CPE3 XBOUHKU COCHbI, 0003HAYUTH MHUIEPMUC,
yCThHIIA, 3aMbIKAIOIIME KIETKH, TUIIOAEPMY, CKJIaT4aThli Me30(HILI, SHI0AEPMY,
(b105My, KCUIIEMY, CKIIEPEHXUMY, TPAHCPY3UOHHYIO TKaHb, CMOJISIHBIE XO/IbI.

Xo0 pabomuwi:

N3yunTh MOCTOSAHHBIM MHUKpPOIpENapaT MONEPEYHOro Cpe3a JIMCTa COCHBI
OOBIKHOBEHHOIA.

= [Ipu ManoM yBeIMYEHHH MHUKPOCKOIA W3YUYUTh MpenapaT U 3apucoBaTh 00-
U MIaH CTPOEHUs XBOU cOocHbI (PucyHok 5.3).

* B monepedyHOM Ce€YEeHWH JUCT COCHBI MOJYKPYIJIBbIA; MOP(OIOrHYEcKH
BEPXHSA €ro CTOPOHA IUIOCKAs, HYDXKHSSA BbINYKIas. XBOS MOKPBITA SMUAEPMON C
kyTukyiou. [lon snuziepmoil pacnosaraeTcsi TOMOT€HHBIH ME30(QUIUT, B KOTOPOM
BHUJIHBI CMOJISIHBIE XO/bl. /[Ba IPOBOASIIMX IMy4YKa 3aHUMAIOT LIEHTPAIbHOE IOJIO-
KEHUE B XBOMHKE M Pa3JIeJICHbl CIIOEM MEXAaHUYECKOW TKaHW. Bech my4dok okpy-
KeH crerupruIeckor TpaHCPU3UOHHOM TKAHBIO.

= [lepeBecTr MUKpPOCKON Ha OOJIBIIOE YBEIWYEHHUE, MPOJOJIKUTh MOAPOOHOE
U3YUYEHHE CTPYKTYPbI XBOH, HA PUCYHOK HAHECTHU JETaJIN.

" DOpnuaepMa COCTOMT M3 OJHOTO CJIOS MNapeHXUMHBIX KIIETOK, HUMEIOIMINX
YTOJIIEHHbIE 000JOYKH U MOIIHBIN CIOW KYTHUKYJbL. ¥YCThUIIA PACHOJIaraloTcs Ha
00erx CTOpOHAX XBOW, IIyOOKOMNOIPY>KEHHbIE, HaJl HUIMU HABHCAIOT OKOJIOYCTh-
WYHBIE KIJIETKH.

* [‘unonepma pacmosiaraeTcsi MoJ SMUAECPMOUA M TMPEACTaBIAET COO0N OAMH
PSI KJIETOK MEXaHWYECKOW TKaHU C YTOJIIIEHHBIMU U OJPEBECHEBIIMMHU 000JI0Y-
KaMHu.

" ACCUMWIALIMOHHAS TKaHb IPEACTABICHA CKJIAM4aTON MapeHXWMOW, KIETKHU
KOTOpPOH OJIHOPOJHBIE, MJIOTHO COMKHYThIE, TOHKOCTEHHBIE, 00OJIOUKH HX 00pa-
3YIOT MHOT'OUYHCJICHHBIEC BBINSTYMBAHUSA [JI YBEJIIMUCHHUS IUJIOIIAAN aCCUMMIMPYIO-
1ied MOBEPXHOCTH. B KieTKax cKiaayaTtol MapeHXMMbl MHOTOYHMCIIEHHBIE XJIOPO-
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MJIACThI pacHpeiesieHbl paBHOMEPHO. B Me3oduiie mpocMaTpuBarOTCs CMOJISHBIC
XOJIBL.
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Pucynok 5.3. ITonepe4Hblii cpe3 XBOM COCHBI:
1 — smupepmuc; 2 — ycThule; 3 — runoiepma; 4 — cKJIaayaTblii Me30(uI;
5 — cmoustHOM Xx01; 6 — sHAoACpMa; 7 — KcuiieMa; 8 — uiosMa; 9 — ckilepeHxuMma;
10 — Tpancdy3uOHHAS TKAHB.

* (CMOJISTHOM XOJl BHYTPHU BBICTJIAH TOHKOCTEHHBIMHM SMUTEIUATIBHBIMU KJIET-
KaMU, BBIJCTSIONIMMU KUBUILY, & CHApPYX U OKPYXKEH CJIOEM MEeXaHW4YEeCKOW 00-
KJIaJIKH.

* B uneHTpe XBOU HAXOAMUTCS LIEHTPAIbHBIA [UIUHJIP C JBYMS MPOBOISIIIUMHU
My4YKaMU, OKPY>KEHHBINH OJHUM PSIIOM TOHKOCTEHHBIX KUBBIX KJIETOK dHIOAECPMBI.

» JIpoBojsiue MydKku COCTOST U3 KcuiieMbl U (hiioambl. Keunema oGparieHa k
IJIOCKOW CTOPOHE XBOU W MPEACTaBJIIEHA TOJICTOCTEHHBIMHU Tpaxeuaamu. diosma
COCTOUT W3 KUBBIX TOHKOCTEHHBIX CHUTOBUIHBIX KJIETOK. MEXIy MPOBOISIIUMHU
My4YKaMHy XOPOIIIO BUJHBI CKIEPEHXUMHBIE BOJIOKHA.

* (OcTaJbHOE MPOCTPAHCTBO MEXAY IHAOAECPMOM M MPOBOIAIIMMHU IMy4YKaMH
3aM0JIHEHO TPaHC(HY3MOHHOM TKaHbIO, COCTOAIICH W3 Tpaxeuj M MapeHXUMHBIX
KJIETOK, OCYIIECTBIISIONICH CBA3b Me30(hUIIa C IPOBOISIIIUMU ITyIKAMH.

Paboma 5.3 AnaTomudeckoe CTpOCHHE JINCTa KCepOo(hUTOB

3aoanusa:
1. IIpuroToBUTH BPEMEHHBIN Ipemapar MoMepeyHoOro cpes3a reJImoMop(HOro
nucta ¢uxkyca kaydykoHocHoro (Ficus elastica) u nucta CyKKYJICHTHOTO THIIA

39



a0 ApeBoBUAHOTO (Aloe arborescens), N3y4uTh OCOOEHHOCTU ajanTallud aHATO-
MHUYECKOH CTPYKTYPBHI.

2. IIpoBecTH cpaBHHUTEIBHBINH aHAIN3 aHATOMUYECKOW CTPYKTYpPHI JIHCTHCB
reJIMOMOP(HOTO M CYKKYJIEHTHOTO THIIA.

Xo0 padomuwi:

A) M3yunTh BpeMEHHBIN Ipernapar MoNepevyHoro cpesa jJucta GuKyca Kay-
YYKOHOCHOTO.

» Ha mayiom 1 GOJIBIIIOM YBETMYCHHH MUKPOCKOTIA U3YYHTh MOTIEPEYHBIN Cpe3

nucta pukyca (Pucynok 5.4).

PucyHnok 5.4. AHaTOMUYecKoOe CTpoeHHe JJUCTA PUKYyca KAyd4yKOHOCHOTO:
| — kyTukyna; 2 — BepXHUW 3NUAEPMUC; 3 —TUNOAEpMA; 4 — HUCTOIUT; 5 — NPOBO-
SN y40K; 6 — cToa0uateiii Me3odunt; 7 — ry0yaTeiii Me30(huiut; 8 — MIICUHHU-
KH; 9 — HrKkHu snuaepmuc; 10 — yereune.

* BepxHss snuaepMa COCTOUT W3 IJIOTHO MPWIETAIOIMIMNX KIETOK € YTOJIIEH-
HBIMH 000JIOUKaMH, CHapy» MU MOKpPBITA TOJICTBIM CJIOEM KyTUKYdbl. Ha HukHEM
SIUJEPMUCE Pa3MEILIAIOTCS IOrPYKEHHbIE ycThbUIA. Ha 3aMBIKaOMX KIETKax
pPa3BUTHl MOUIHBIE KYTHKYJSPHbIE TPEOHU — «KIIOBUKW», OTpaHUYHMBAIOLIUE IIe-
peoHUl U 3aJHUNA IBOPUKHU. DNUAEPMAalbHbIE KJIETKH HAaBUCAIOT HAJ YCTBULEM,
bopMHpYys YCTBUUHYIO SIMKY.

* Jlox BEpXHUM M HUKHUM SIHJIEPMHUCOM pacrojaratorcs 2-3 ciaosi KpyImHbIX
TOHKOCTEHHBIX KJIETOK T'MIIOJE€PMbI, BHITIOJIHSIIONIEH MEXaHUUECKYIO (QYHKIHUIO.
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* B kieTkax rMIofepMbl BCTpedaeTcsl cienupuueckoe MUHEpaIbHOE 00pa3o-
BaHUE TPYLIEBUIHON (OPMBI, SIBISIONIEECS OCOOBIM TUIIOM YTOJIIEHUS BpacTalo-
IIET0 B IMOJIOCTh KJIETOYHOH 000JIOUKH — yucmoaum. Teno nucTonnuTa MnpeacraB-
JIEHO LEJUTKOI030M, MPONUTaHHAs NEKTUHAMU, YIJIEKUCIBIM KaJIbLIMEM, KPEMHUEM
U IPUKPETICHO K KJIIETOYHOU 000JI0UKEe HOKKOH.

= XnopeHnxuma aud@epeHinrpoBaHa Ha CTOA0YATYIO, MPUMBIKAIONIYIO K THUIIO-
aepMe ¢ o0enx CTOpoH, U ryouaryto. [lanucanHbiil Me30(uII NpeaCcTaBlIeH BBITS-
HYTBIMHM BJIOJIb ITPOJIOJIBHOM OCH KJIETKaMH C XJIOPOIUIACTaMU, IPUYEM C aJaKCH-
QJIBHOM CTOPOHBI OH COCTOUT U3 2 CJIOEB, a C a0aKCHAIbHOU U3 1 CII0sI KJIETOK.

* CpenHss 4acTh JUCTOBOW IJIACTUHKU 3aHATa TyO4aThiM Me30(HILIIOM, CO-
CTOSILIMM U3 MHOTOJIONACTHBIX KJIeTOK. Cpelu KJIETOK IryouaTtoro Me3oduiia mpo-
XOJAT MJICUHUKHU.

b) M3yunTh BpeMEHHBIA OpeHapaT NOIEPEUYHOr0 cpe3a JINCTAa ajod APEBO-
BUJIHOTO.
* Ha manom 1 00JBIIIOM YBEIWYEHUH MUKPOCKOIIA W3YYUTh MOMEPEUHBIN cpe3
nucta anod (Pucynok 5.5).

Pucynok 5.5 AHaToMmu4eckoe CTpOeHHUE JUCTA 27103 APEBOBHIHOIO:
I — snuaepMuc ¢ KyTUKYJIOM; 2 —[TPOBOJAIINE MYUYKH; 3 — BOJOHOCHAs MapeH-
XUMa; 4 —XJIOpEHXUMA; 5 — CEKPETOPHBIE KIIETKH.

»  CHapyXH JUCT TOKPBIT TOJICTOW KYTHUKYJION, BAJIMKAMHU B3JIBIMAFOIIICHCS BO-
KpPYT YCTBUIL. DMUAEpPMa OTHOCIIONHAs, YCTHHIIA ITOTPYKCHHBIC.

» Mesoduwin nuddepeHnrpoBan Ha 2-4-cioiiHyr0 TepudepruyecKyro 30HY,
MIPEICTABIICHHYIO MEJIKUMH XJIOPO(PMILIIOHOCHBIMU KJIETKAMH, U IICHTPAIBHYIO 30-
HY, COCTOSIIIYIO M3 KPYIHBIX TOHKOCTEHHBIX KJICTOK, 3aIlacarollluX BOJY, CJIOH-
CTOCTh KOTOPBIX HE BBIpAXKCHA.

» [lo rpanune MeXay 30HaMH Me30(hUILIa MPOXOAIT KOJIaTepaTbHbIE 3aKPhI-
ThIC TIyYKH, CHaO)KEHHBIC CO CTOPOHBI (PJIIOAMBI HEMOJHBIMU OOKJIaJKaMu U3 Oec-
I[BETHBIX MAPEHXUMHBIX KJICTOK, & CO CTOPOHBI KCHUJIEMBI — CEKPETOPHBIMH KJICT-
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kamu. Bce mydku oOpamieHsl Gp1odMoi K amuaepMe, a KCHIEMOW K IEHTPabHON
30HE Me30(duLIa.

3aoanue 013 cAaMOKOHmMPOJIA.

l.IIpOBCCTH,aHaHHB CTpYKTypHOﬁ opraHu3alnuun JTHUCTHCB paCTeHHﬁﬁpaBHBD(
CUCTCMATUYICCKUX TI'PYIII (OI[HOI[OHBHBIX, ABYIOOJIBHBIX H FOHOCGMCHHBIX). Bri-
SABUTH YCPTHI CXOACTBA U OTIINYHUA. ITo pe3yiibTaTaM 3all0OJIHUTD Ta6JII/II_Iy 1.

Tabnuua — 1. CpaBHUTENbHAS XapaKTEPUCTHKA aHATOMUYECKOW CTPYKTYpPHI JUCTa
PAcCTEHHI pa3HbIX CUCTEMATUYECKUX TPy

JIuct pacrenunii OTanuuTenbHbIC IPU3HAKU
Xapakrep Tun KonnuectBo Hanmuune
pa3MeleHUs Me30(huuia | IPOBOASIIUX | DHIOAECPMBI
YCTBHIL MTy4YKOB, THII
OpaHonoabHBIE (MPHC)
JIByt0/1bHBIE
(xamenusi)
XBOWHbBIE
(cocHa)

2. IlpoBecTu CpaBHUTENBHBIN aHAIN3 CTPYKTYPhl T€TUOMOP(GHBIX U CYKKY-
JICHTHBIX JIUCTHEB, YKa3aTh NPUCIOCOOJIEHUS K yciioBUsIM oOutanus. [lo pe3ynbTa-
TaM aHaJln3a 3al0JHUTh TabauIy 2.

Tabnuua — 2. CpaBHUTENbHAS XapaKTEPUCTHKA aHATOMUYECKOU CTPYKTYpPHI JUCTa
KcepouTOB

JIuct pacrenunii OTanuuTenbHbIC IPU3HAKA
Onuaepmuca, | Me3o(puuia | KOJIWYECTBO | BBLICIUTEIbHBIE
runojiepMa MIPOBOJSAIINX TKaHU

ITYYKOB, THII

['enuomopdHoro TH-
na (pukyc)

CyKKyJIEHTHOTO Tuna
(as109)

3aoanun 0151 nOO20MOBKU K 3auiume 1a60pamopHo2o 3aHAMUA:

1. U3 kakux TKaHeil COCTOUT JIUCT JIBYJOJIbHOTO pacTeHusa? MoKHO Jiu 10 aHaTo-
MHUYECKOMY CTPOEHHUIO PA3IUYUTh BEPXHIOIO U HIDKHIOIO CTOPOHBI JIUCTA?

2. B kakux TKaHSAX JUCTa Tpoucxoaut porocunte3? JlaiiTe nx XapakTEPUCTHUKY.

3. HazoBuTe OCHOBHBIE OTJIMYHMS B aHATOMHUYECKOW CTPYKTYpE JIHCTHEB OJIHO-
JIOJIBHBIX U ABYAOJBHBIX PACTCHUH.

4. Tlouemy ycTbUIIAa JIBYIOJIBHBIX PACTCHHU HAXOJATCS B OCHOBHOM Ha HUXKHEU
CTOPOHE JUCcTa?

5. Tlouemy ctonOuaThiii Me30(UIIT HAXOIUTCA O]l BEPXHUM SIUJIEPMHUCOM JIHC-
Ta?

6. C ueM cBsi3aHbl OCOOCHHOCTH aHATOMUYECKON CTPYKTYpPHl JIUCTHEB XBOWHBIX
pacTeHuit?

7. Kakue ocOOEHHOCTH XapaKTEpPHBI JJIs1 AHATOMUYECKON CTPYKTYpPbI reIruoMopd-
HBIX U CYKKYJICHTHBIX JIUCTHEB?
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