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Beseoenue

Kypc 60TaHUKM B CEIbCKOXO3SIMCTBEHHOM BY3€ SIBJISIETCSI TEOPETU-
YeCKOM OCHOBOI BCeX CIelMaTbHbIX TUCUUILINH, TO3TOMY XOpOIlI1e
3HaHMSI OOTAHUMKU HEOOXOAMMbI CTyAEHTaM JJisl TITyOOKOTO OCBOEHMUSI
CIeMaTbHOCTE arpOHOMUYECKOTO HarpaBJIeHUsI.

Iutonoruss — 3T0 pazaen 00TaHUKU, U3ydYalOLIUN CTPOCHUE, pa3-
BUTHE U XXU3HEAESTEIbHOCTb KJIETKU B 11€JIOM U €€ COCTABHBIX KOMIIO-
HEHTOB B OTaeJIbHOCTU. Clie1oBaTesIbHO, IMTPEeAMETOM LIMTOJIOTUHU SIBJISI-
eTCsl KJIeTKa, MpeICTaBIISIONIas 3JIEeMeHTapHYIO XUBYIO CUCTEMY, KOTO-
pasi UMeeT CJIOXHOE CTPOeHME U MHOTrooOpaszHoe TpOsIBJIEHUE
>XKU3HeAesTebHOCTU. KieTka siBjisieTcs OCHOBOM pa3BUTHUSI, CTPOEHMUS,
>KU3HEJESITEIbHOCTU U pa3MHOXEHUM BceX pacteHuil. OHa sIBJsieTcs pe-
3yJbTaTOM OMOJIOTMYECKOM 9BOJIIOLIMU, B XO[Ie KOTOPOIi Oblla co3aaHa
€€ LIEJIOCTHOCTh U CIOCOOHOCTh K CAMOBOCIIPOU3BEICHUIO 32 CUET BE-
LLIECTB €€ 9HEePryu, MOCTYIMAIINX U3 BHEIIIHEH Cpe/bl.

B paznene «['mcTomorns» CTyIeHTHI JOJKHBI TTOJYUYUTh IMPAKTAUYEC-
KHe 3HAHUSI O CTPOEHUM TKaHEM, COCTaBISIIOLIUX OPraHbl PacCTeHUI.
ITpurorosieHue mpenapaToB MO TKAHSIM, 3apUCOBKA UX — 3TO HE TOJIb-
KO CIoco0 (pMKCUpOBaHUS Pe3yIbTaTOB HAOIIOAEHUS, HO U aKTUBHBII
METO/1 MCCJIeIOBATeIbCKOI pabOThl, HAITPABJAEHHON Ha 3aKperyieHUe Te-
opeTHuYecKMuX 3HaHui. Takue HaBbIKM HEOOXOIUMBI J1JIsl OYIyILIUX CIIe-
LIMAJIMCTOB: arpPOHOMOB, CeJIEKLIMOHEPOB, arpOHOMOB T10 3allUTEe pacTe-
HUI OT BpeauTeseil u 00JIe3He.

st cpaBHeHMsI 0COOEHHOCTE CTPOEHUST Pa3IMYHbBIX TUIIOB TKa-
Hel, ux QYHKUMK U Tomorpacduu (pacroyioXeHUsl B pacTeHUU) B
MOCOOMH TMPeACTaBIEHbl KOHTPOJIMPYIOLIME MPOrpaMMbl B BUIE TaOJIM-
1bl. [TpaBUABHOCTH X 3aMTOJHEHUS MO3BOJISIET MpeTogaBaTes o mpo-
CeUTh YCBOEHUE CTYIEHTaAMU M3y4aeMOro MaTepuaja u OLEeHUTh UX
3HaHUs. BbinmosiHeHne paboThbl MO OCHOBHBIM, MEXaHWUYECKUM U BbIIe-
JINTEIbHBIM TKaHSIM TTIOCTPOEHO B BUJIE MHCTPYKTUBHBIX KapT, B KOTO-
PBIX YETKO OIMCaHa IMocJie0BaTeIbHOCTh BbITIOJHEHUS 3alaHuil. DTr
TeMbl pa3paboTaHbl 15 CAMOCTOSITEIbHOI padOThl CTYJAEHTOB U BHEJ1a-
OOpaTOPHBIX 3aHITUI.



AHaTtoMusI paCTeHMI MpeACcTaBisgeT co0oil pa3naena 00TaHUKHM, B KO-
TOPOM pacCcMaTpUBaeTCsl BHYTPEHHEE MUKPOCKOITMUECKOE CTPOEHUE Op-
raHOB pacTeHMii. TepMUH «aHAaTOMUSI», OT TPEUECKOTIO CJIOBA «aHATOME»,
03HavyaeT pacceuyeHre 1 yKa3bIBaeT Ha METOJ U3yUeHUsI CTPOEHUS Opra-
HOB pacTeHMI Ha KJIETOYHOM YPOBHE.

JlabopaTopHbIe 3aHATHS IO aHATOMUN PACTEHWI 3HAKOMSIT CTYIEH-
TOB C pa3HOOOpa3reM CTPOEHUSI KJIETOK U TKaHei, COCTaBISIOIINX Be-
reTaTUBHBIC OPTaHbl B CBSI3M C X BBHITTOJHIEMBIMUA (DYHKIIUSIMU.

VyueOHBIN MaTepuas Jydllie YCBaUBAaeTCs IIPU BBHITIOJTHEHUU PHUCYH-
KOB MJIA CX€M MUKPOCKOITMYECKOTO CTPOCHMSI BET€TaTUBHBIX OPTraHOB.
BruMaTtespHOE paccMOTpEeHE PUCYHKOB, IIPUBEICHHBIX B JTAHHOM I10-
co0uM, M CaMOCTOSITEJIbHBIE 3aPMCOBKHM TTOMOTYT JIy4Ille IIOHSITh U 3a-
MIOMHUTH YYEOHBIN MaTeprajl. 3aprCOBKA PaCCMOTPEHHOTO BPEMEHHOTO
WJIM TIOCTOSTHHOTO ITIperapaTa He TOJBKO Ccroco0 (MKCHUPOBAHUS pe-
3yJIBTAaTOB HAOIIOACHNSI, HO M aKTUBHBIN METOJ, UCCASIOBAHMSI.

3HaHMe MMKPOCKOIIMYECKOTO CTPOSHMS OPTaHOB pacTeHMII HE00X0-
MO JIJ11 TOHMMAaHMS ITPOTEeKAIOIIMX B HUX OMOJIOTMYECKMX ITPOLIECCOB.
DTO TTO3BOJIMT OYAYIIMM CIIELIMAINCTaM arpOHOMaM YCTaHOBUTH 3aK0-
HOMEPHYIO CBSI3b MEXXIY PACTCHHEM, UX CTPYKTYPOU 1 YCIIOBUSIMU CY-
LLIECTBOBAHMSI, JACT KIIIOY K YIIPaBIECHNIO (PM3MOJIOTMUECKMMM TIPOIIEC-
CcaMU poCTa U Pa3BUTHSI pacTeHMIA, 00eCIIeunBaIOIIe BLICOKME YpOKan
BO3IEIBIBAEMBIX CEJILCKOXO3SIMCTBEHHBIX KYJIBTYD.



Pasagean 1

PACTUTEJIbHAA KJIETKA
(IUTOJO0IUA)

Tema 1.1. CTPOEHUE PACTUTEJIBHOM KJIETKI
1.1.1. Crpoenue u (hyHKIMH OpraHe] PACTHTEIbHOM KIeTKH

Krnetka — cTpykTypHass OCHOBHAs W (PU3MOJIOTMYECKAs eIMHUIIA
JMOOOTO KMBOTO OpraHn3Ma. BriepBhie KJIeTOUHOE CTPOSHNE Y PACTCHUI
Haboman u onucan anrmmyadHud Pobept I'yk (1665), paccmaTpuBast
noa, MUKpockonom cpe3 npooku. Ha pyoexe 30—40-x rogos XIX B.
HeMeKNMU ydyeHbIMU 300J10roM T. IIIBanHOM 1 6oTannkom M. Ilneii-
JIeHOM OBLTa chOpMyIMpOBaHa KiIeToUHas Teopus. [JTaBHBIN Te3UC Kite-
TOYHOM TEOPUU — TIPU3HAHKE OOIIETO TS BCEX OPTraHM3MOB ITPUHITUTIA
KJIETOYHOTO CTPOEHUS 1 POCTA.

Y COBpeMEHHBIX M MCKOITAeMbIX OpPTaHM3MOB M3BECTHHI JBa TUIIA
KJIETOK: TIpOKaproTHIecKast M syKapruoTudeckast. OCHOBHOE OTIMYNE
MTPOKAPUOTUUYECKUX KIIETOK OT SYKApMOTUUECKMX 3aKITIOYACTCS B TOM,
yto ux JIHK He opraHu3zoBaHa B XpOMOCOMbI U HE OKpYKeHa s1IepHOI
obomnoukoii. JIHK sykaprmoTnyeckux KJIETOK CBsI3aHa ¢ OEJIKOM M Opra-
HM30BaHO B XPOMOCOMBI, KOTOPEIE pacTojiokeHkI B siape. Dopma pacTr-
TEJbHBIX KJIETOK 3aBUCHUT TIIaBHBIM 00pa3oM OT UX (PYHKIIMOHAIHHOTO
IprcTiocooieHnsT. B 0CHOBHOM KJIETKM pacTeHWIA AeJIATCs Ha ABa THTIA:
TMapeHXUMHEBIE U TIPO3eHXUMHEIe. [TapeHXMMHBIE — BCe TPU N3MEPEHUS
(mmHA, MMpUHA, BHICOTA) IPUMEPHO Bee OnMMHAKOBEIE. [1po3eHxnm-
HbIe — KJIETKHW CUJIbHO BBITSIHYTBIC B IJTUHY.

PactutenbHast KileTKa COCTOMT M3 XXKMBOTO BEIIECTBA — IPOTOTLIAC-
Ta — M HEXXUBBIX BHYTPUKIIETOUHBIX BKITFOUCHUI — TTPOM3BOIHBIX ITPO-
TOIJIACTa, KOTOPKIE SIBJIIOTCS IMPOAYKTAMH €TO XU3HEACITCITbHOCTU U
COCTaBJISIIOT MaparuiacT KjieTku (puc. 1.1).



Puc. 1.1. Cxema cmpoenus pacmumenvHou Kiemxu
(21€KMpOHHAA MUKDPOCKORUS):
1 — s0po; 2 — adepHas oborouka (0e meMOparHvl — 6HYMPEHHAA U BHEWHAL —
U nepuHyKaeapHoe npocmpancmeo); 3 — adepras nopa; 4 — adpviuiko (epauy-
AAPHBLU U PUOPUANAPHBIL KOMNOHEHMbL); 5 — Xpomamur (KOHOeHCUPOBAHHbLU U
ougghysnwiil); 6 — sdepHulil cok; 7 — KAemo4HAss cmeHKa; § — naasmaremma;
9 — naasmodecmot; 10 — sndonnazmamuyeckas azpanyisapras cemos; 11 — mo jce
epanyasapras; 12 — mumoxondpuu; 13 — c60600uble pubocomol; 14 — auzocomol;
15 — xnoponaacm; 16 — dukmuocomsr annapama Toavdxcu; 17 — euaroniasma;
18 — mononaacm; 19 — 6akyonv ¢ kaemouyHbiM COKOM

IIpomonaacm — Xu1Boe coepKrMMoe KJIeTKU. B coctaB mpoToruiacta
BXOJISIT CJIEAYIOIIME KIETOUHbIE OPIraHOUIbI: YUMONAA3MA, IHOONA03MA-
muueckas cemo, puboCombvl, MUMOXOHOPUU, A0PO, NAACMUObL, KOMNACKC
Tonvducu, mukpochunamenmot, muxkpompybouku. Kaxaplii OpraHOM I Bbl-
TIOJTHSIIOT OTIpeaesIeHHYI0 (GYHKITNO. OpraHOMABI KIIETKA UMETOT CXOI-
HOE CTPOCHUE — MEeMOpaHEBI, TPaHyJIbl M (GUOPUILUTEI, KPOME TOTO, BHYTPH
opraHesuT HaXOANTCSI MaTPUKC — OeCCTPYKTypHOE BelllecTBO. bombIyio
YacTh ITPOTOTUIACTA 3aHMMAET IIMTOIIa3Ma, MEHBIIYIO TT0 Macce — SIIPO.
OT BaKkyoJId IPOTOILIACT OrpaHUYEH MeMOpaHOIi, Ha3bIBAEMOI MOHON-
Aacmom, OT KJIETOYHOU CTEHKU — IPYroil MeMOpaHoi — naasmosem-
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moti. OCHOBY LIUTOTIJIa3Mbl COCTABJISIET €€ MaTPUKC, WU 2UAAONAA3MA.
D10 caoxHas 6eclBeTHas1, Tpo3payHasi KOJJIOMIHASI CUCTeMa, CIT0CO0-
Hasl K 00paTHMBIM TIepexoaaM 13 30715 B TeTb.

Baxneiiias posib THaIOMIIa3Mbl 3aKJIl0UaeTcsl B 00beAMHEHUE BCeX
KJIETOUHBIX CTPYKTYP B €MHYI0 cucTeMy. ['manoniasma cnocodbHa K
IBUKEHUIO, KOTOPOE MOXKET OBITh BpalllaTeJIbHBIM BIOJb CTCHKU
KJIEeTKW, W CTPYWYATBIM — IO TsAKaM, TTepeceKalonM IeHTPaTb-
HYI0 BakyoJib. lluToniaasma npoHuzaHa memOpaHaMu, KOTOpble 00-
pa3yloT 3HA0IJIa3MaTUYECKYIO CETh (PETUKYJIYM) — CUCTEMY MeJ-
KMX BaKyoJIell W KaHaJbIEeB, COCAMHEHHBIX APYT C IpyroM. Memo-
Paubl — 3TO JIMITONPOTEUHOBBIE CTPYKTYphI (puc. 1.2). Mx ocHOBY
COCTaBJIsIET OUMOJIEKYJISIPHBIM cioit (6ucioit) pocdoaunuaos, rui-
podoOHBIE KOHIIBI KOTOPBIX HAIpaBJISHBI B TOJIITY MEMOpaH, a THUI-
poduabHBIC YaCTU MOJIEKYJ — HapyXKy, B BOOHYIO cpeny. Ha obenx
CTOPOHAX JIUMTUAHOTO OMCI0S pacIlONOXeHbl MOJIEKYJIbl MEMOpaH-
HBIX 0enkKoB. OTHUM M3 OCHOBHBIX CBOMCTB MeMOpaHBI SIBISIETCS
uszbuparesbHasi IPOHUILIAEMOCTb.

Puc.1.2. Modeab 6uonoeuueckoii memOpaHi:

1 — oumonexyasapHuiii caoti ocghoaunudos; 2 — MOHOMOACKYAAPHBLI CA0U OeaKa

BHdonnazmamuueckas cemv MOXET OBITh TPAHYJISIPHOM, T. €. HECY-
et pudbocoMbl, 1 MIAAKOM (arpaHyJIsIpHON) — JIMIIEHHONH pUOOCOM.
DHAoIIIa3MaTU4YeCcKast CETh — OCHOBHOE MECTO CMHTE3a KIIETOYHBIX
MeMOpaH.

B nmuTomna3sme, a Takke Sape, MUTOXOHAPUSIX M TIACTUIAX BCETma
HaXOIATCS MeJIbUaifIiiie TpaHyibl — 3T0 pubocomMbl. OHM 00pa30BaHbBI
PUOOHYKIIEONTPOTeNIAMH 1 MOJIeKy1aMu Oenika. Pacrromararorcst prboco-
Mbl TTOOAMHOYKE JIMOO rpynnaMu (MoJaucombl). PUOoCoMbl — LIEHTPHI
CUHTE3a OeJKa.

Komnaexc Toavoxcu (annapam I'oav0icu) COCTOUT U3 TUKTUOCOM U
nmy3bipbKoB T'onbaxu (puc. 1.3). Juxkmuocoms IpeacTaBAsIOT COO0M
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CTOIIKY TNIOCKMX AUCKOBUIHBIX IUCTePH. YacTO TUKTHOCOMBI TIepe-
XOIAT MO KpasiM B CUCTEMY TOHKMX BETBSIIIMXCS TpyOOUeK. Ammapar
Tonbmkyn — MecTo cuHTEe3a IoJIMcaxapyuaoB, UAYIIMX Ha ITOCTPOSHME
KJIE€TOYHOM CTeHKMU.

Puc. 1.3. Annapam Toavoxncu:

1 — yucmepnsl; 2 — kaunanvya; 3 — nysvipoku, 4 — membpana

Mukpompybouxu NpeacTaBIsIOT COOO0M MOJble JUIMHHbBIE LIATOIIAa3-
MaTuueckue vactullbl auametrpom 18—30HM (1 HM — HaHO-
metp = 0,001 mxm; 1 MkM — mukpomeTp = 0,001 Mm). MukpoTpyOoouKu
OCYILIECTBIISIIOT HAaIlpaBJieHHBIE ABVKEHUS TTy3bIpbKOB ["OIbIKM, y4ya-
CTBYIOT B TTOCTPOSHNU HUTEH BepeTeHa MpH JeICHUH sIpa.

Mukpogusamenmor — OPraHOUIBI 3YKAPUOTUIECKUX, B TOM UHCITE
PACTUTENBHBIX KJIETOK, 00pa3yIoIInX MO IIUTOIIa3MaTHIeCKO MeMO-
paHol CIieTeHre HUTel OeJika akThuHAa. MUKpo@uIaMeHTbl OTBETCTBEH-
HBI 32 IIUKJI03 (IBMKEHNUE [IUTOTUIA3MB!).

Mumoxondpuu — HeoTbeMIeMasi YacTh BCEX XKUBBIX 3YKapUOTUYEC-
KHX KJIeTOK. YHMCIIO MUTOXOHIPUI BaphbHPYET OT HECKOJIBKIX IECITKOB
o coTeH. Pa3mepsl nx He TIpeBBIIIAIOT 1 MKM, IO (popMe OHM Yalle
BCEro 3JUIMIITUYECKUE WK OKpyIiible (puc. 1.4). CHapy>Xu MUTOXOH]I-
pun OKpPYXeHBI 000JIOUKOIi, COCTOSIIIEN 13 ABYX MeMOpaH. BHyTpeH-
HsIsT MeMOpaHa 00pa3yeT BEIPOCTHI B TTOJIOCTh MUTOXOHIPHI B BUIE
TUTACTUH, Ha3BIBAEMBIX KpcTaMH. [1pocTpaHCTBO MEXIY KpUCTaMHU 3a-
MOJTHEHO MaTpuKcoM. OcHOBHaS (PYHKIINS MUTOXOHIPUIA COCTONT B
obecTieYeHNN SHEPTETHICCKUX TTOTPEOHOCTEN KIIETKN. 31eCh CUHTE3 M-
pytotcs 6oraTeie sHeprueit AT® n AIlD myTem peakInii OKUCINUTETb-
HOro (pochopmIMpOBaHMSI.
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[Iracmuovl xapakTepHbI TOJbKO 1151 pacTeHuii. OHU He HaleHbl y
IprOOB, JKMBOTHBIX, MCKITIOYAst HEKOTOPBIX (DOTOCHHTE3UPYIOIINX TIPO-
cretimmx. [TmacTrabl — OTHOCUTETEHO KPYITHEIE 00Opa30BaHMs KIETKU.
B 3aBucHMMOCTH OT OKpacKu, CBSI3aHHOM C HAIWMYMEM TEX WJIN WHBIX
MMUTMEHTOB WJIX UX OTCYTCTBMEM, Pa3IMIAIOT TPY OCHOBHBIX THIIA TUTa-
CTUJL: XA0ponaacmel (3€JICHOTO 1IBETA), XpoMonaacmsl (KEJITOTO, OpaH-
>KE€BOT'0 WJIM KPACHOTO LIBETOB) U setikonaacmut (0ecliBeTHbIE). OOBIYHO
B KJIETKE BCTPEYAIOTCS TIACTUABI TOJIBKO OTHOTO THUTIA.

Puc. 1.4. Cxema cmpoeHus MumoxoHopui:

A — obsemHoe uzobpaxcerue; b — na cpese: 1 — napyycrnas membpana; 2 — 6Hym-

DeHHAs MeMOpana ¢ Kkpucmamu é gude mpyoouex; 3 — mampuic; 4 — nepumumo-

XOHOPUAAbHOE NPOCMPAHCMBO; 5 — MUMOXOHOPUANbHbIE PUOOCOMbL;, 6 — HUMb
mumoxonopuanvrou JHK

Xnoponaacmusl — 3TO opraHesuibl (hOTOCHHTE3a. XJI0POIIACThI BbIC-
X pacTeHW UMeIoT (opMy IBOSKOBHIITYKIION JIMH3EI, pa3Mephl
ux oT 5—10 MKM B JauHy nipu auamerpe 15—50. XaoporuiacThl co-
aepxat 10 75 % Boabl, O€JKU, JTUIIUABI, HYKIEMHOBbIE KUCIOTHI,
(bepMeHTbI U TUTMEHTBI: XA0pPOPUALbL U KAPOMUHOUOBL. XIIOPOTLIACThI
coJiepKaTcs BO BCeX 3eJICHBIX opraHax pacTeHuii. OHM UMEoT 000-
JIOUKY, 00pa30BaHHYIO IBYMs OMoMeMOpaHaMM: HApy>KHOI 1 BHYT-
peHHeit (puc. 1.5).

ITon MmemOpaHoit HaxogUTCs OECIIBETHOE OCHOBHOE BEILIECTBO XJI0-
portacta — mampuic, Wi cmpoma. CTpoMa TIpOHM3aHa CUCTEMOI BHYT-
pPEeHHUX MeMOpaH, 00pa3yrolI1MX 0COObIE IJIACTUHKU — 1amentst. Jlamen-
JIBI MECTAMM TIEPEXOIAT B IUCKOBUIHBIC 3aMKHYTBIC MEIIIOUKYT — MUAd-
Kouobl, cobpaHHbIE B IUIOCKUE CTOJIOMKU — epanbl. B rpaHax pacrnoyioxeH
XJI0porLI.

Xpomonaacmoe: IMEIOT pa3HOOOpa3HyIo GopMy, KOTOpas OIpee-
JsgeTcsa (OpMO KPUCTAJUTU3YIONIeTOCS TUTMEHTA. X POMOIIIIACTEI CO-
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Jep2KaT MUTMEHTBI KAPOTUHOUIBI: KC&HTO(bI/UUI 1 KapOTHH. XpOMOH—
JIaCTbl UTPAIOT POJIb CBCTO(I)I/UIBTpa JJIA XJIOPOIIIIaCTOB IMPpHU (I)OTOCI/IH-
TE3C, @ TAKXKE OHMU OCYHICCTBJIAIOT HAKOIIJICHUC ITUTATCIbHBIX BC-
ICCTB.

Puc. 1.5. Cmpoenue xaoponasacma:

A — cxema cmpoenus xaoponaacma 6 00seMHOM U3006pasceHuu (mpexmepras);

b — cxema cpeza uepes xaoponaacm: 1 — mapyxcnas membpana o60404Ku X10-

ponaacma; 2 — 6HympeHHsA memopana; 3 — cmpoma; 4 — epana; 5 — muaraxkoud

epaubl; 6 — muaakoud cmpomvl;, 7 — Hums naacmuonou JAHK; 8§ — pubocomest

Xaoponaacma (omauvarOmcs om HUmonaazmamudeckux pubocom); 9 — kpax-
ManvHble 3epHa

Jletixonaacmol SIBISIIOTCS HanboJje€e MEJIKUMU U3 BCEX TUIIOB IJa-
CTHI M HEe COmepXaT MUTMEHTOB. DTO 6eCUBETHBIC TIACTUIHI I1apO-
BUIHOM, MMAJIOUKOBUAHOM (popMbl. OHM pacITOIOKEeHB OOBIYHO BOK-
PYT sIIpa M BCTPEeJaroTcs B OECIIBETHBIX KIETKAX KOpHE, KOPHEBUIIL
U KJIyOHei, a Takxke B cemeHaXx. OcHOBHas (byHKIIMS JeiKonaac-
TOB — 3TO HaKOTJIEHWE MUTATSIbHBIX BEIIeCTB — KpaxMasa, Oeaka
u Macja. Bce TUIIBI TTacTUI TeHETUYECKU CBSI3aHBI MEXIY CO0O0i,
U TIPU OIIPeAeICHHBIX YCIOBUSIX BO3MOXHEI UX B3aMMHEIE ITpeBpa-
IIEHMST.

Sdpo — obGsi3aTeIbHAS U CYLIECTBEHHEMIIast 4acTh XKMBOU KJIETKU
3YKApPUOTUYECKHX OPraHM3MOB. DTO MECTO XpaHEHMUSI U BOCITPOU3BEIC-
HUS HacJeACTBEHHON MHMOpMAIINH, OTIpeIeIsTIoONIei TpU3HaKy JaH-
HOH KJIETKU, U BCEro OpraHu3mMa B LeJIOM. SAApo CYKUT TakKe LIeHT-
pPOM ympaBjieHUsI OOMeHa BelleCTB 1 MOYTH BCEX MPOLECCOB, MPOUCXO-
ISIIAX B KJIeTKe. M3 opraHoOnI0OB JUINh MUTOXOHIPWHU W TIJIACTUIIHI,
B HEKOTOPO CTENeHW, aBTOHOMHBI M B YaCTH CBOWX (DPYHKIIMIA He3a-
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BUCHUMEI OT siipa. Yaiie Bcero B KJIeTKaxX 3yKapruoT MMEETCS OJHO SIAPO,
penKo ABa WM HeCKOJIbKO. HopmanbHOe mnuTebHOe CyIieCTBOBaHME
B OJHOU KJIETKE ABYX HE CIMBIIMXCS simep (IMKapHWOH) XapaKTepHO
IIJ7IsT HEKOTOPBIX rpr00B. Pasmeps simpa pa3nuyHsbl: oT 2—3 1o 500 MxMm
(y mo10BBIX KiTeToK). Popma vallle IapoBUIHAS WIIN JUTUTICOBUITHAS
(puc. 1.1). CHapyxu siIpo OKPY>KEeHO JIBOMHOIM MeMOpaHOil — siiepHOi
000J104KOI, TpoHU3aHHOM mopamu. HapyxxHast MeMOpaHa B HEKOTO-
PBIX MECTax 00beIMHSIETCS ¢ SHAOTUIa3MaTHYecKolt ceThio. ComepKu-
MOE HeIeJISIIIIerocs SApa COCTaBISIeT Kapuoniazma (MU SSACPHBIA COK),
61m3Kas 1Mo CTPYKType K THayoruiadmMe. B KapuoruriasMy morpyskeHbl
0o(OpMIIEHHbIE 3JIEMEHTBI: XPOMAMuH N 0PblUKU, & TAKXKE pubOCOMbL.
B mpo1iecce K1eTOYHOTO AeIeHST XpOMATHH YITJIOTHSIETCS U COOMpacT-
csI B XpOMOCOMEL.

ITo xMMIUECKOMY COCTaBY SIIPO OTIIMYACTCS BEICOKM COIEPsKaHUEM
JHK. OcnoBnas macca JHK cocpenoTroyeHa B XxpoMaTHHE — OCOOBIX
HYKJICOTIPOTEUIHBIX HUTSX, paCCEeTHHBIX 10 BceMy saapy. B sape omHo
WJTA HECKOJIBKO SIPBIIIEK.

Xpomocombl — OPTaHOUABI ACNSIIETOCS KIETOUHOTO sapa. OHU sIB-
JITIOTCST HOCUTEJISIMUA TeHOB. Bce XpoMOCOMEBI B COBOKYITHOCTH COCTaBIISI-
10T XpOMOCOMHBbI HA0Op.

1.1.2. IIpon3BomHbIe PACTUTETHHO KIETKA

[lapanaacm (MPOMYKTHI XKU3HEAEATETLHOCTH PACTUTEITLHOM KIICTKI) —
5TO BaKyoOJIb, KJICTOUHAsI CTeHKA, 3arlacHBIC ITUTaTeIbHbIC BEIlleCTBA U
(pm3MOTOTMYECKM aKTUBHBIC BEIIIECTBA.

Bakyoau — 5T0 TIOJIOCTH B TIPOTOIIIIACTE 3YKAPUOTUIECKUX KIIETOK,
3aroTHEHHbBIE KJIETOYHBIM COKOM. B 00pa3oBaHmm Bakyoseil UMeeT Aesi-
TeJILHOCTH armmapaTa ['obku. B MONTOIBIX JeSIIMXCST paCTUTETLHBIX
KJIETKAX BaKyOJI! TIPEICTABIISIIOT CUCTEMY KaHAJBIIEB W MTy3BIPHKOB, TT0
Mepe pocTa KJIETOK OHU YBEIMYMBAIOTCS, a 3aTEM CJIIMBAIOTCS B OOJTb-
myio BakyoJsib. OHa 3anumaetr 70—90 % oObeMa KIIETKHU.

Kaemounwiii cox — 310 cnadokucabiii (PH-2-5) BomHbIA pacTBOp
Pa3IMIHBIX OPTAHMYECKHX M HEOPTAHNMUECKIMX BelllecTB. [TMTMEHTHI Kite-
TOYHOTO COKa OKpPAIIIMBAIOT €ro B JIETIECTKAX LIBETKOB, Tutomax. Praso-
Hbl — 3TO XENThIC TTUTMEHTBI. AHmMouuans — TTATMEHTBI, MEHSIOIIHE CBOIO
OKpacKy B 3aBUCMMOCTH OT peaKILIMK KJIETOYHOTO coka. B HelTpanbHO
cpele aHTOIMAaHBI UMEIOT JIMJIOBATYIO OKPACKY, B IIETOYHON — CH-
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HIOIO, B KHCJION — KpacHyr0. @YHKIIMM BaKyoJIeii MHOTOOOpa3HbI, OHI
(GopMUPYIOT BOTHYIO CpeAy KIETKH, C MX MTOMOIIILIO OCYIIECTBISCTCS
PETYIISIINS BOTHO-COJICBOTO 0OMeHa. Jpyras BaskHasT poJIh BaKyoJIeit co-
CTOUT B MOJEPKAHUN MYpeopH0o20 TaBIeHUS BHYTPUKICTOUHOM XKW~
KOCTH B KJIETKE M HAKOIJICHUH 3aITaCHBIX BEIIIECTB.

3anacwvie npodykmosl — 3TO BEIIECTBA, BPEMEHHO BBIKITIOUEHHEIE U3
memaboauzma. OHU pacXOmylOTCs Ha TTOCTPOCHNE Tejla pacTeHMS I Ha
SKM3HEHHBIE pa3IMUHBIE TTPoIiecChl. MeCTOM OTIOKEHUS MX CITy>KaT TJIaB-
HBIM 00pa30M BaKyoJIM M LIUTOIIa3Ma. B BakyosIsIx 3amacHBIC IPOIYKTHI
HaKaIJIMBaIOTCS B BUIE pacTBOPOB, B IMTOIUIa3Me — B BHIE 0OpPM-
JICHHBIX BKJIIOUCHUI: a1elipOHOBbIX 3epeH, KPAXMAAbHbIX 3epeH, Kaneab
JCUPHO20 MACAQ.

Iportrecchl pocTa 1 pa3BUTHS KIIETKN PETYINPYIOTCS (DU3MOTOTHYIEC-
KU aKTUBHBIMM BEILLIECTBAMMU, TTPOAYLIPYEMBIMU IIUTOIIA3MOIA.

Depmenmpbr — 3TO CIIOXKHBIC BEIlleCTBA OCJTKOBOI TIPUPOIBI, SBIISIIO-
1Iecs 6MOJOrMYEeCKUMHU KaTalu3aTopaMyi OMOXUMHUYECKUX PeaKIInii,
TIPOTEKAIOIINX B KIIETKE.

Bumamumbl TIpEACTABISIOT COO0I OpraHUYecKIe BelllecTBa pa3ind-
HOM XMMHWUYECKOM MPUPOIbI, 00eCTIeunBaroIe B3auMoaeicTBIe dep-
MEHTa M cyOcTpaTa, KOTOPBI OH KaTaau3upyerT.

DumoeopmoHb — 3TO TOPMOHEI, BEIpabaTbIBacMBIE TTPOTOTLIACTOM
PACTUTENTBHOM KJIETKU, PeTyJIUpYIoNIe (GU3NOIOTTISCKIe TTPOIIECCHI
(poct, pa3BuTUe, aejaeHue). MIMeeTcst HECKOJIbKO TPy XMMUYECKHU OIl-
penesIeHHBIX (PUTOrOPMOHOB, PETYIUPYIOIIMX POCT U Pa3BUTHE IIBETKO-
BbIX PACTEHUI: ayKCcuHbl, eubbepestunbl U YUmMoKUHUHbL.

Dumonyudb: BEIpaOATHIBAIOTCS KJIIETKAMH BBICIIIMX pacTEeHUI, 00Ja-
JIAl0T OaKTepULMIHBIMU CBOMCTBAMU (0COOEHHO OoraThl (GUTOHIIUAAMU
JIyK, 9eCHOK, XpeH, TOpYMIIA, TUMOHBI). Aumubuomuxu CAHTE3UPYIOTCS
B KJIETKaxX TprOOB, 00J1agafoT OAKTEPUIIUIHBIM JICICTBUEM.

Kaemounas cmenka — 3TO CTPYKTypHOE 00pa3oBaHue, pacioiararm-
1Irecs 1o repudepnn Kiretkr. OCHOBHYIO POJTb B 00pa30BaHNN KIIETOU-
HOI 000JIOUKM UTPAIOT KOMIUTEKC [0MbIkY 1 TIIIa3MaieMMa, CUHTe3H-
pyiolire HeobXoauMbIe Toucaxapuabl (puc. 1.6).

IlepBuuHas KjaeToyHas CTeHKa oOpa3yeTcs NPy IeJeHUN KIEeTOK.
INepBoHauabEHO 0Opa3yeTcs CpeAMHHAS TUTACTHKA, 00pa3oBaHHasl IJIaB-
HBIM 00pa3oM aM(OPHBIMU TTIEKTMHOBLIMHU BellleCTBaMu. PaspylieHne
CPeIMHHOMU TIACTUHKY W pa3beAMHEeHNE KIIETOK Ha3bIBAIOT Mallepaliy-
eil. OHa MIPOUCXOAUT B €CTECTBEHHBIX YCIOBUSIX NIPU Mepe3peBaHUU
ILIO/IOB.
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Puc. 1.6. Knemku snudepmot aucma acnuducmput (Aspidistra elatior) (I — euod ceepxy)
u snudepmvl Koxcypvl cemsan avha (Linum usitatissimum) (I — eud c6oky):

A — cemena cyxue; b — cemena namouennvle: 1-nepguunas cmenka; 2 — emopuu-

Has cmeHka; 3 — MedckaemouHoe eujecmeo (cepedunHas naacmunka); 4 — npo-

cmas nopa (éud ceepxy);, 5 — npocmas nopa (eud é naiane); 6 — 3aMblKAOWAS

naeunka nopsl; 7 — Hapyycnas cmenka; 8§ — causv; 9 — noasocms; 10— causs;
BbIMEKAIOWAS HA NOBEPXHOCIb CeMeHU

ITpororutacT Kaxaoi goyepHei KJIeTKN OTKJIAIBIBAET CO CBOEI CTO-
POHBI Ha CPEAMHHYIO TNTACTUHKY COOCTBEHHYIO 000JI0YKY, COCTOSIIIYIO
M3 TeMULIEeIUTI0I03b1. ITpy 3TOM KJleTKa pacTeT, pacTSITrMBasiCh IIIaBHBIM
00pa3oM TIoI JefiCTBMEM TYPropHOro gaBjieHus. B KiieTkax, mpekpa-
TUBIIMX POCT, HOBBIC TTOPILMHU LEJITI0I03bI OTKJIAABIBAIOTCS N3HYTPU
(POCT KJIETOYHOM CTEHKM — HaJIOXEeHMEM). 3a CUeT TaKOTro pocTa Ipo-
WCXOOUT YTOJIIEHNE KIETOUHON 00070YKM U (POPMUPYETCS BTOPUY-
Hasl KJIETOYHasl CTCHKM.

JIaGoparopHas pa6ora Ne 1

Tema: CTPOEHUE PACTUTEJIbHOM KJIIETKU

[lhan:

1. YcTpoiicTBO MMKPOCKOIIA T METOIMKA MUKPOCKOITMPOBAHMSL.

2. CtpoeHUe pacTUTEILHOM KIIETKHU SITUAEPMbI COTHOM YEIITyH JIy-
KOBHUIIbI JiyKa (Allium cepa).
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Mamepuanvt u 06opyoosanue:

Mukpockorr.

IIpeameTHBIE U TIOKPOBHEIE CTEKIIA.

JlykoBuia nyka.

PeakTuBEI: pacTBOp #01a B MOAMCTOM KallnM, TUCTULTMPOBAH-
Has BOJa.

5. Tabauma: «CTpoeHue KIETKI».

L=

ITocnenoBaTeIbHOCTD PAGOTHI

3adanue 1. O3naxomumocsa ¢ ycmpoucmeom MUKPOCKOna u memoou-
KOU MUKDOCKONUPOBAHUSL.

bBuonoeuveckuii mukpockon — 3To ONTUYECKUI MPUOOP, C TTOMOILBIO
KOTOPOTO MOXKHO TIOJIYYUTh YBEIMUEHUE M3y4aeMOTro 00beKTa 1 pac-
CMOTpPETh MeJIKME JIeTau ero ctpoeHus (puc. 1. 7).

Puc. 1.7. Muxkpockon MbP-1:

1 — okyasp; 2 — mybyc; 3 — mybycodepyucamens, 4 — eunm epyooii HA80OKU,; 5 — MUK-
pomempenHbll 6unm; 6 — nodcmaska; 7 — 3epkano; § — KOHOeHCOp U upucosas
duagppaema; 9 — npedmemuviii cmoauk,; 10 — pesoaveep ¢ obsekmusamu
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B MuKpocKoITe BEIIEISIOT IBe CUCTEMEBI: ONTTUYECKYIO M MEXaHWJeC-
Kyto. K ontimaeckoii cicteMe OTHOCSIT O0BeKTUBBI, OKYJISIPEI M OCBETH -
TETBHOE YCTPOMCTBO.

Obsexmue — MpeACTaBIIsSIeT CO00M MeTa/UTMUECKUA LIMIIMHAP C BMOH-
THPOBAaHHBIMU B HETO JNWH3aMU. JIMH3Y, oOpallleHHyIO K IIpernapary,
Ha3BIBAIOT (ppoHTANTBHO. OOBEKTUB JaeT YBETUUEHHOE, NIEUCTBUTETh-
HOe, oOpaTHOE N300paxkeHne 00BEeKTa 1 BBIACISICT TOHKNE AETaIN €ro
CTPYKTYpPHI. YBeIMUeHNEe OObEKTNBAa 0003HAYeHO HA HEM I paMu: X8,
x40, x90.

Okyasap cocTOUT U3 2—3-X JIMH3, BMOHTUPOBAHHbBIX B METALJINYEC-
knii mumaHAp. [TogoOHO ayne oH gaeT npsiMmoe, MHMMOE, YBEIMYEHHOE
U300paXkeHue U3ydaeMoro oobekTa. ¥ BeJIMueHUe OKyJisipa 0003HauYeHO
Ha HuUX uudppamu: x7, x10, x15. dns onpeneseHus odo1Iero ypejiuye-
HHUS MAKPOCKOIIA ClIeayeT YMHOXHUTH yBeTNUeHNe 00ObeKTHBA Ha YBe-
JIMYEeHUE OKYIIsIpa.

Ocsemumenvhoe ycmpolicmeo COCTOUT U3 3epKajla M KOHIEHCOopa C
UPUCOBOI TradpparMoii, pacToIOXXeHHBIX O IIPEAMETHBIM CTOJIMKOM.
3epKaJo CIysKUT JIJIsT HaTIpaBJIeH!sI CBeTa Yepe3 KOHIEHCOp Ha OOBEKT.
OHo nMeeT IBe TTOBEPXHOCTH: TFIOCKYIO I BOTHYTYIO. B yueOHbIX 1a00pa-
TOPUSIX C pACCETHHBIM CBETOM OOBIYHO MCITOIB3YIOT BOTHYTOE 3¢ PKAJIo.

Komnoencop cocrout u3 2—3-x aunH3. [1pu nogbeme Win ornyckaHuu
ero, KOHICHCHUPYETCS WA paccenmBaeTCs CBET, MagalolInii OT 3epKaja
Ha OOBEKT.

Hpucosas duappaema, pacriooxeHHass MEXIY 3epKaJIOM U KOH/ICH-
COPOM, CIIYKHT JIUTSI U3MEHEHUS AUaMeTpa CBETOBOTO TTIOTOKA, HaIlpaB-
JIIEMOTO 3epKajJoM Yepe3 KOHACHCOp Ha 00beKT. KoIbIlo ¢ MaTOBBEIM
CTEKJIOM WJIA CBETO(MIIETPOM YMEHBIIIAET OCBEIIICHHOCTh OOBEKTa.

Mexanuyeckas cucmema MAKPOCKOTIA COCTOUT M3 TIOACTaBKHU, KO-
POOKM C MUKPOMETPEHHBIM MEXaHU3MOM 1 MUKPOMETPEHHBIM BUHTOM,
TyOycomepsKaTellsl, BHHTa Tpy00if HaBOAKM, KPOHIIITeTHA KOHAeHCOpa,
BHHTA TTepeMeIleHNST KOHIEHCOpa, peBOIbBEPa, IMPEAMETHOTO CTOJINKA.
IToncraBka — MoakoBooOpa3HoOe OCHOBaHUE MUKpocKoTa. Kopoodka ¢
MHUKPOMETPEHHBIM MEXaHN3MOM HEITOABIDKHO 3aKperyicHa Ha TTOICTaB-
Ke. MUKpOMeTpeHHBIN BUHT CIIY>KUT JIJTIT HE3HAYNTEIBHOTO TIepeMelte-
HUS TYOyCOIepsKaTelIs, a ClIeAoBaTeJIbHO, U O0OBbEKTHUBA Ha PacCTOSTHHE,
n3MepsieMble MUKPOMETPaMH.

Tybyc — UMIMHAP, B KOTOPBIN CBEPXy BCTABIISIOT OKYJISAPHI. TyOyc
TTOABIDKHO COECAMHEH C TOJIOBKOM TyOycomepsKaressi, ero (GpUKCUPYIOT
CTOTIOPHBIM BUHTOM B OTIpEICJICHHOM TTOJIOKCHU .
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Tybycodepucamens HeceT TYOyC U peBoJibBep. PeBosibBep npenHa3Ha-
YyeH JUIs1 OBICTPOI CMEHBI OOBEKTUBOB. [1JIs1 mepeMelleHns TyOycomepKa-
TeJIsI, a CemOBaTeNIbHO, N OOBEKTUBA C 1IeTbI0 (DOKYCUPOBKU 00BEKTa
P MAJIOM YBEJIMUEHUHU CITYKUT BUHT TPYOOIi HABOJIKU.

[Ipedmemmblii cmoaux IMeeT B CepellHe KpyIiioe otBepcTrie. Ha cTomike
MMeEETCS TIONBVDKHBIN IVCK, KOTOPBII MOXKHO BpalllaTh BOKPYT OCH U TIepe-
JIBUTATh IO JBYM B3aMMHO ITEPICHANKYISIPHBIM HaIPaBJICHUSAM C TIOMO-
IIBIO IBYX BUHTOB, PACITOJIOXKEHHEIX TT0 00eMM CTOpOHaM cTojnKa. Ha cto-
JIUKE HAXOAATCS ABE TIPYKUHSIIKE KJIEMMBI, 3aKpeTUISIONIIe Mperapar.

ITpu paboTe ¢ MUKPOCKOITOM €TO CTaBsSIT Y Kpasl CTOJIa TaK, UTOOBI
OKYJISIp HAXOOWJICS TIPOTHUB JIEBOTO TJ1a3a, M B TeUeHHe PabOTHI €To He
nepeaBuraroT. OTKPBIBAIOT ITOJHOCTHIO AuadparMy, MOTHUMAIOT KOH-
JIEHCOP B KpaifHee BepxHee ToioxkeHne. Eci cTonmk He ClieHTprupoBaH,
€ro MepeBUTaioT NP ITOMOIIN BUHTOB TaK, YTOOBI TMH3BI KOHAEHCOPA
HaXOJIMJIaCh B LIEHTPE OTBEPCTUSI cToMKa. CTaBAT 0ObeKTUB X8 B pabo-
Yee TI0JIOXKEeHNE — Ha pacCTosTHMe 1 ¢M OT TIpeIMETHOTO CTOJTHKA.

PaGoTy ¢ MUKPOCKOIIOM HAYMHAIOT C MaJioro yBeJudeHwus . [asas
JIEBBIM TJIA30M B OKYJISIP M TOJIb3YSICh BOTHYTBIM 3¢pKajioM, HaIlpaBJisi-
IOT CBET OT OKHA M PaBHOMEPHO OCBEIIAIOT TTojie 3peHus. KimamyT Ha
MPEIMETHBII CTONMK TIpernapar U, IJsas cOOKy, OIycKaloT 0ObeKTUB
IIPY TTOMOILA BUHTA IPy00il HABOJKHM TaK, YTOOBI MEXIY (PPOHTATBLHOMN
JIMH301 00BEKTHUBA M IIperiapaToM ObLIO paccTosiHue 4—5 mM. [sans
JIEBBIM TJIa30M B OKYJISAp M Bpalllasg BUHT TpyOoii HABOJIKM Ha cebs,
IUIABHO ITOJHUMAIOT OOBEKTUB J0 ITOJOXKEHMS, TPU KOTOPOM XOPOIIO
BUIHO n300paxkeHne oo0bekTa. C MOMOIIBI0 MUKPOMETPEHHOTO BUHTA
JIOOMBAIOTCS XOPOIIIe BUTMMOCTH N300pakeHUsT TIperapara.

7151 M3ydeHnsT KaKoTo-IM00 yJacTKa 00beKTa IMPH OOJIBIIOM YBEIH -
YEHMU CTABIT 3TOT YYACTOK B IICHTP MOJIST 3peHUs, TIepeIBUTas penapar
pykoii. ITocie 3Toro MoBopoTOM peBOJIbBEpa IepeBoaIT 00beKTUB X40 B
pabouee nosioxkeHue (0ObEKTUB HE MOAHUMATD). 3aTEM C TOMOILIBIO MUK-
POMETPEHHOI'0 BUHTA JOOMBAIOTCST YeTKOCTU M300pazkeHus o0bekTa. Ecm
MpY ycTaHOBKe 00beKkTHBa x40 m300pakeHne He ITOJyYMIOCh COBCEM,
JIOOMBAIOTCS TTOJIYYEHUEM €T0 OCTOPOKHBIM BpallleHEeM BUHTA TPy0oii
HABOIKM Ha ceOsT, ¥ JINIIIB ITOCIIe STOTO TIPOM3BOIAT (DOKYCUPOBKY OOBEKTA
¢ TIOMOIIILIO0 MUKPOMETPEHHOTO BUHTA. [1ociie okoHuaHMsT paboThI ¢ 6OITb-
MM YBeJIMYeHEM TTOBOPOTOM PEBOJIbBEpA YCTAHABIMBAIOT MaJlOe YBe-
JIMYeHWe M TOJIBKO TTOCJIe 3TOTO CHUMAFOT TIperapar.

[Ipuecomoenenue epemennvix npenapamog. I1pm N3roToBICHNN BpeMeH-
HBIX TIPETapaToB N3y9aeMbIii OOBEKT ITOMEIAIOT Ha TIPEAMETHOE CTEKIIO
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B KAIUTIO BOJbI, pACTBOPA PeakTUBA WJIM KPACUTEJIsl, HAKPbIBAIOT I10-
KPOBHBIM CTeKJIOM. Takoii ipernapat MOKHO XpaHUTh He Gojiee Mecsla.
[Ipenapatel, KOTOPbIE XpaHSTCs: 00Jice AIUTEIbHBIA CPOK, HA3BIBAIOT
[TOCTOSIHHBIMU.

3adanue 2. Hzeomoeumsv npenapam 3nudepmvl COYHOU YeUulyu AyK0BU-
Ybl AYKQA, pACCMOMpPems U 3apucosams cmpoerue KAemku é kanie 600bl, a
3amem 6 pacmeope 100da 6 Hooucmom Kaiuu.

BNUAEPMUC COYHOM YELTYU JTYKOBULIBI — XOPOLIUI OOBEKT AJISI U3Y-
YeHUsI CTPOEHUsI PaCTUTENbHOM KJIeTKHU. JIJ1s1 MU3roTOBIEHUs Iperapara
MUHLETOM WU MpernapoBaibHOM UTJI0N CHUMAIOT 3MUAEPMUC C BbI-
MyKJIO MOBEPXHOCTU UelllyU, MOMELIAIOT €€ B KarlJlo BOAbI, Ha Tpe-
METHOE CTEKJIO U HAaKPbIBAIOT TOKPOBHBIM CTEKJIOM.

Puc. 1.8. Knemku snudepmot counoi yeuryu aykosuyst ayka (Allium cepa):

A — aykosuya ayka; B — kaemku snudepmoi: 1 — cmenxa kiemiu,
2 — yumonaazma; 3 — 20po; 4 — A0pbluko; 5 — 6axkyonw

QHHHCDMa C BOFHYTOﬁ CTOPOHBI YEHTYN COCTOUT N3 OUYCHDb KPYITHBIX
KIJIETOK, KOTOPbIC OOBIYHO HE TTOMEIIAIOTCS B IT0JIe 3pCHUA IIPpU 001b-
IIIOM YBCJIMYCHUU.
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Ilepeasuras mpemnapar, Ipyu MajOM YBEJIMYEHUM HAXOIAT y4acTOK
U3 OTHOPOJHOTO CJI0SI KJIETOK C SIBHO 3aMETHBIMHU SIIpaMU U LIUTOILIA3-
Moii (puc. 1.8). Ha npenapate, U3roTOBJIEHHOM B Karljie BOJbI, XOPOIIIO
BUIHBI CBETJIbIC CTEHKU KJIETOK, B KOTOPBIX MHOTA 3aMETHBI HEYTOJI-
IIIEHHBIE MeCTa — NOpbl. BHYTpM Kaxa0i1 KJIeTKU B OeCLIBETHOM 3epHU-
CTOI LIUTOIUIa3Me BUIHO SIAPO C OTHUM-ABYMS SApbIIIKaMu. B MoJTonbIx
KJIETKaX SIIPO HAXOIMUTCS B LICHTPAJIbHOM YacTH, B OoJiee CTaphbIX KJIET-
Kax OHO JICXKUT B TIOCTEHHOM CJIOE LIUTOITJIa3MBl.

o=

PN w

Bonpocs! aJisi CAMOKOHTPOJISt

Yro Takoe mpoTOoIIacT?

KakoBo cTpoeHue 61010rn4ecKoii MeMOopaHbI?

Kakie KOMITOHEHTBI KJIIETKH SIBISIOTCS] HESKMBBIMU?

Kaxkwe opraHesuisl MOKPHITHI ABYCIOWHON MeMOpaHoil, a KakKue —
OIHOCJIOMHOM?

Kakumu meMOpaHaMu orpaHr4yeHa HUToriazma?

Yro takoe Bakyonu? Kak onu oopasyrorcs?

B yem cyIIHOCTh KIIETOYHOM Teoprn?

B ueM oTimumst MeXay KJIeTKaM1 pacTeHWH 1 XKUBOTHBIX?

JIaGopaTopHas padora Ne 2

Tema: ®OPMbI KIIETOK U TNIACTUbI

I[han:

1.

2.

@opMBI pacTUTEIbHON KJIETKM JMcTa Mxa MHUE (Mnium
cuspidatum). XJ10pOIIacThbI.

XpoMOTIIaCTHl B KJIETKAX MSIKOTHU 3peJIbIX TIJI0M0B IIMITOBHUKA
(Rosa canina).

JlefikoTTacTBl B KJIETKAaX BMHUACPMBI JIMCTa TpageCKaHIINU
(Tradescantia viridis).

Mamepuanwvt u obopydosanue:

kW=

Mukpockorr.

IToGern u MUCTBHS MXxa MHUIA.

3peble TTONBI IMMITOBHUKA.

JIncTes TpagecKaHIIUM 3€JICHOM.

Tabnuipl: «CTpoeHue KieTku», «IlnactTuab».



ITocnenoBaTeIbHOCTH PAOOTHI

3aoanue 1. Paccmompems u 3apucosamo (hopmbl pacmumenbHoll KAemxu.
Hccaedosams codepicumoe Kaemok Aucma mxa, Haumu XA0poniacme.

YTOoOBI M3rOTOBUTH TIpeTiapaT, MMHIIETOM OTKPBIBAIOT JIMCT MXa,
OTIOJTACKMBAIOT €r0, 3aTeM ITOMEIIal0T B KaIlII0 BOJIBI HA TIPEIMETHOE
CTEKJIO ¥ HAaKPBIBAIOT TTOKPOBHBIM CcTeKJIoM. [1pn MajoM yBenmYeHU M
BeCh JIUCT B T0JIe 3pEHUS MUKPOCKOITAa OOBIYHO HEe BUACH, TIO3TOMY,
TepeaBUras mpenapar pykoi, paccMaTpuBaloT ero 1mo yactsaM. [lnac-
TUHKA JINCTa B OCHOBHOM COCTOUT M3 OITHOTO CJIOSI ITApEHXMMHBIX (130~
neameTpruueckux) kiaetok (puc. 1.9). HeckonbKo psiioB KJIETOK IO
KpasiM JINCTa UMETOT YINTMHEHHYIO (hopMy. DTO TIPO3EHXUMHBIE KIIETKH.

Puc. 1.9. Jlucm mxa muuii (Mnium cushidatum):

A — nobee mxa; b — aucm mxa; B — aucm npu masrom yseauvenuu; I' — kaemxu

aucma 6 peakmuee — pacmeope 1ioda 6 toducmom kaiuu: 1 — wcuika; 2 — npo-

3eHXUMHAS KAemKa; 3 — NapeHxXumHas Kaemka, 4 — cmeHka Kiemku; 5 — XA40-
ponaacmsl; 6 — Kpaxman
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Bce xnerku 3amoiHeHBI XJaoporiactamu. OOpallaloT BHUMaHME Ha
OBAJILHYIO (hOPMY XJIOPOIIIIACTOB M UX 3€JICHBIN 1IBET, OT IPUCYTCTBUS
3eJIEHBIX IMTMEHTOB — XJopoduia «a» u xaopoduiia «o». Hekoro-
pble U3 HUX UMEIOT BBITIHYTYIO (POPMY U MEPETSKKY ITOCpEeIUHE, TaK
KAaK HaXomdTCsl B COCTOSTHUM nejieHrs. OcHOBHasI (yHKIIMS XJIOpOILIa-
CTOB — Tipoliecc (OTOCUMHTE3a. 3apUCOBBLIBAIOT ITPU OOIBIIOM YBEJIM-
YeHU 5—6 KJIETOK Kpas JIMCTa U JeJIafoT 0003HaYeHIS: TTapeHXMMHas
KJIeTKA, IPO3CHXUMHAs KJIETKA, CTEHKA KJIETKH, XJIOPOILJIACTHI.

3adanue 2. Paccmompems u 3apucoeamv Xpomonaacmoel 6 KAemxax
MAKOMU 3penbix na00oe wunosuuka (Rosa canina).

OcTtpueM UMbl HaIpe3atoT KOXMUILY 3pesioro 1iojia 1 JI0CTaloT He-
MHOTO MSIKOTU. DTO JIETKO yIaeTCs, TOCKOJbKY B 3peJIbIX IJI0AaX Mpo-
M3011LJ1a €CTECTBEHHAs Maliepalus (pa3beIUHEHNE) KIeTOK. MSIKOTb Ie-
PEHOCSIT Ha MPeIMETHOE CTEeKJIO B KAaIUTIO BOAbI, OCTOPOXKHO Pa3pbIXJisi-
0T U HAKPbIBAIOT MTOKPOBHBIM CTEKJIOM.

ITpu MaoM yBeJIMUEHUM HAXOAST YJ4aCTOK CO CBOOOIHO JieXKallluMU
KJIETKaMU U Ipu OOJIbLIOM YBEJIMYEHUU UCCIeaAYIoT ux. KileTku umMeroT
OKpYIyto (hopMy, CTEHKM OYeHb TOHKME. BHYTpU KJI€TOK XOPOILIO BUII-
HbI XpOMOTIIacThl. B KJleTKax IMJIoJ0B IIMIOBHUKA U Teplia KPaCHOTO
XPOMOILIACThl UMEIOT OBaJIbHYIO hopmy (puc. 1. 10). B kiaeTkax MsIKOTH
3peJIbIX TUIOJOB siipa HE BUIHBI, UX MOXHO OOHAPYXUTb TOJILKO MOCJE
CHeLaIbHOM OKPACKMU.

Puc. 1.10. Knemku msaxomu 3peasix niodos:

A — wunosnuxk (Rosa canina); b — aandviu (Convallaria majalis);
B — psabuna (Sorbus aucuparia); I' — 6osapeiunuk (Crataegus sanguinea):
1 — xpomonaacmei; 2 — 20po; 3 — cmeHKa KAemKu

20



3apurcoBBIBaIOT 1—2 KJIETKM C XpOMOIIJIaCTaMM U eaaloT 00o3Haye-
HUS: CTEHKa KJIETKM, XpPOMOIIACTHI.

3adanue 3. Paccmompemv u 3apucosamov AeUKONAACHb 6 KAeMKAX
anudepmul aucma mpadeckanuyuu seaeroll (Tradescantia viridis).

1t M3roTOBJIEHMS TIpeTiapaTta CphIBAoT JIMCT ¢ TTo0era TpalaeCKaHIINI
1 OOBEpPTHIBAIOT €ro BOKPYT YKa3aTeJIbHOIO Iajiblia JIEBOM PYKM Tak,
YTOOBI HIDKHSISI CTOPOHA (PUOJIETOBOTO 1IBETa OblIa OOpallleHa HapyxXy.
ITpaBoii pykoii mpy MOMOIIY UIVIBI HAIPBIBAIOT SIUIECPMY HaJl CpeaHeit
SKMJTKOM OJTIsKe K OCHOBAHMIO JINCTA M TIMHIIETOM CHUMAIOT €€ KyCOUeK.

CopBaHHBI KycOYeK KJIaayT Ha TTPEeAMETHOE CTEKJIO B KAILTIO BOIBI
Hapy:KHOI CTOPOHOI BBEPX M HAKPHIBAIOT ITOKPOBHBIM CTEKJIOM. [1pn
MaJIOM YBEJIMUEHUN paCCMATPUBAIOT BHITSIHYTHIC KJIETKU B BUJIE 1IECTU-
YTOJIBHUKOB, OECLIBETHBIE WJIM OKpallleHHBIE B 071e1THO-(HOJIETOBBIN NN
KpacHBIN 1[BET 0JIarogapst IPUCYTCTBUIO B BAKYOJISIX TUTMEHTA aHTOL-
ana (puc. 1.11).

Puc. 1.11. Knemku s3nudepmot aucma
mpadeckanyuu (Tradescantia):

A — aucm mpadeckanyuu; b — kaemiu snudepmol:
1 — neiikonaacmot; 2 — s0po; 3 — yumonaasma; 4 — éa-
Kyoab, 5 — CmMeHKa KAemKu
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Ilepensuras mpemnapaT, HAXOOAT KJIETKY C XOPOIIO 3aMETHBIM SIIPOM.
I1pn GonplIOM YyBEIMYEHUM BUIAHBI OKPYXKAIOIINE SIIPO MeJKMe Oec-
LIBETHBIE TeJIbLIA. DTO — JICMKOIUIACTHI. 3apMCOBBIBAIOT 1—2 KJIIETKM 31N~
JIepMbI U J1eJ1aloT 0003HAUYEHMSI: CTeHKa KJIeTKU, SIApO, JIEHKOIIACTHI,
LIMTOIJIa3Ma, BaKyoJb.

PN AW

S o

Bonpocs! aJisi CAMOKOHTPOJISt

K xaxum mByM rpymaM MOXXHO OTHECTH Bce pasHOOOpasue Kie-
TOK 110 (popme?

Kakyro poib UrpaloT IIacTUIBI B KU3HM KJIETKA?

Kakwe mmmacTumpl MMEIoTCs B KJIETKAX 3eJIEHBIX pacTeHMIA?

B xeTkax Kakmx opraHOB PaCcTEHMIA Yallle BCETO MOXKHO BCTPEHTh
XpOMOILIACThI?

Kakue mirMeHThl UMEIOTCST B XpOMoIuIacTax?

Yewm oOycioBieHa (popma XpoMOILIaCTOB?

YTo TaKoe ecTecTBeHHAsI M MCKYCCTBEHHAs Mallepals?

B yem 3akimouaercss (OyHKIIMS JIEMKOIUIACTOB, M Ha KaKue TP
TPYIIIBI JEJIST JEHKOIUIACTBI IO (DYHKIIMN?

KakoBo cyOMMKpPOCKOITMUECKOE CTPOSHUE XJIOPOILIACTOB?

Kakue B3anmomnpeBpallieHisT BO3MOXHBI MEKITY TIIacTUIAMI?

JlaGopaTopHas padora Ne 3

Tema: ®OPMbI KIIETOK U TNIACTUbI

I[han:

1.
2.

KpaxmanbHble 3epHa Kaprodesns (Solanum tuberosum).
AJlefipOHOBBIE 3epHA B KJIETKAaX SHAOCTIEpMa 3¢ PHOBKM TTIIIEHUIIBI
tBepaoii (Triticum durum).

Kpucramrsl 1maBeaeBOKICIOTO KaabIWs B CYXUX YEIIysIX JIyKa
(Allium cepa).

Mamepuanwvt u obopydosanue:

1.
2.
3.

Mukpockorr.
IMocTosTHHBIN MperapaT: TTOTePeYHbBIN Cpe3 3¢PHOBKM ITIICHUIIHI.
Knyboens kapTodens.



4. 3epHOBKH IMIIIEHUIIHI, TIPeIBAPUTEIIFHO 3aMOUYEHHBIC.
5. Tabauupl: «3amacHble BellecTBa», «AHATOMUS 3¢PHOBKMU IT1Ie-
HUIIBD.

ITocnenoBaTeIbHOCTD PAGOTHI

3adanue 1. Hzeomosumv npenapam KpaxmanibHuiX 3epeH Kapmogens
(Solanum tuberosum), paccmompems ux, 3apucoeams U coeaams 0003HaA -
YeHusl.

OTpe3aroT MeJIK1ii KycoueK KITyOHsI KapTodesst U IealoT UM Ma30K
10 TIpEAMETHOMY CTEKJIy B Karie Bombl. [1pu 5ToM M3 pa3pylieHHBIX
KJIETOK B BOJIY IEPEXOIIT KpaxMaabHEIC 3epHa, B pe3y/lbTaTe 4YeTro oHa
MyTHeeT. Karmo HaKpeIBaIOT TTOKPOBHBIM CTEKJIOM M pacCMaTpUBaIOT
TIPY MaJIOM YBEJIMIEHWH, a 3aTeM TIpH OOJIBIIOM yBemmaeHun. [Tpm 60ihb-
IIIOM YBEJIMYCHUH XOPOIIO BUIHBI OBAJIEHBIC W TMIIEBUIHEIC OECIIBET-
Hble KpaxMaybHble 3epHa (puc. 1. 12).

Puc. 1.12. KpaxmanvHoie 3epHa pasau4yHulX 6U0068 pacmeHui:

1 — kapmodghens (Solanum tuberosum); 2 — nuwenuyvl maekou (Triticum aestivum);
3 — ¢hacoau obwiknoeennoli (Phaseolus vulgaris); 4 — oeca nocesnoco (Avena
sativa); 5 — epeuuxu nocegrou (Fagopyrum sagittatum)
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Cpenu MHOKECTBA MPOCTHIX KpaxXMaJIbHbIX 36peH KapTodesst u3pe-
Ka yl1aeTcsl HAMTU CI0XHbBIE U MOJIYCJIOKHbIE. 3apHCOBBIBAIOT HECKOJIb-
KO KpaxMaJibHbIX 36pEH U JiejIaloT 0003HaueHus1. PeakTuBoM Ha Kpax-
MaJl CJIYKUT CJIaObI pacTBOP oma B MOAMCTOM Kamu. Peakimio Moxk-
HO OCYILIECTBUTb, HE CHMMasI TMperapar ¢ NpeaMeTHOro ctojuka. s
3TOr'0 CYXOii CTEKJISTHHON TMaJIouKOoii OepyT KaIlilo peakTuBa U HAHOCSIT
Ha MpeIMeTHOe CTeKJIO OKOJIO MTPaBOro Kpasi TOKPOBHOTO CTEKJIa, a C
JIEBOI CTOPOHBI KjIanyT (DUAbTpOBaIbHYIO Oymary. bymara BnuThIBaeT
BOJIy M3-M0/I TOKPOBHOIO CTEKJIa, a Ha €€ MEeCTO MPOHUKAET peakTus. B
pe3y/ibTaTe peakliuy KpaxMaJlbHble 3epHa MPUHUMAKOT OKPackKy OT cJia-
00-CHHEero 1BeTa 0 TEMHO-YEPHOTO.

KpaxmanbHble 3epHa MILeHULbI MOXHO PACCMOTPETH B IILIEHUYHOMN
MYKE, HO JIy4dllle B3SITb MX M3 9HJO0CIEpMa HaOyxIiliell 3epHOBKU MIle-
Hulbl. PaspesaB 3epHOBKY, M3BJIeKAIOT KOHYMKOM UIJIbl HEMHOTO 3H-
JlocriepMa v MEPEHOCST €ro B KaIulio BOJbI Ha MpeIMeTHOe CTeKI0. 3a-
Te€M HaKpPbIBAIOT TOKPOBHBIM CTEKJIOM M pacCMaTpUBAIOT MPU OOJIbIIOM
yBeJanyeHuu. B mocse 3peHusi MUKpPOCKOIIa BUAHBI OKPYIJIbIE U OBaJlb-
Hble KpaxMaJibHbIe 3epHa. 3aprCOBBIBAIOT HECKOJIbKO KpaxMalbHbIX 3€-
PEeH MILEHULIBI.

3aodanue 2. Paccmompemp u 3apucoeams anelipoHo8bie 3epHa 8 KAem-
Kax aHdocnepma 3epHosku hutenuybl meepoou (Triticum durum).

3amnacHble 6K HauboJIee YacTO OTKIAAbIBAIOTCSI B BUIE 3€PEH OK-
PYIJION W OBaJIbHOM (DOPMBI, Ha3bIBAEMBIX aJICIPOHOBBIMU. DTH 3epHa
00pa3yloTCsl BCIECACTBUE BbIMAJECHUST B OCAIOK O€JIKa, HaXOISIIMUXCS B
BaKyOJISIX TIPY WX BBEICHIXaHHMN.

7151 U3roToBIeHUS Npenapara Ha MPeAMETHOE CTEKJIO HAHOCST Karl-
JIIO pacTBOpa ioja B MOAUCTOM KaJIMM. 3aTeM JENAI0T MOMEePEYHbIe Cpe-
3B 36pHOBKH TIICHUIIBI, TIEPEHOCIT UX Ha TIPEAMETHOE CTEKJIO W Ha-
KPBIBAIOT WX TIOKPOBHBIM CTEKIIOM. 1711 YCKOpEHMST pabOThI MOXKHO BOC-
TTOJTh30BAThLCST TOTOBBIM ITPETIapaToOM.

IMpu ManoM yBenMIeHUHM HAXOASIT TOHKHMI Y9aCTOK cpe3a, Ha KOTO-
POM BUHA 30JI0TUCTAs MOJOCKA U3 KJIETOK ajleipOHOBOrO CJIOS, pac-
MOJIOXKEHHOTO cpa3y MoJA KOXYPOi CEMEHU U MOKPOBAMU 3€PHOBKM.
ITpu GosbIIOM YyBEJIMYEHUN BUAHO, YTO KJIETKU ajJeipOHOBOIO CJIOSI
IJTOTHO COMKHYTHI, KyOM4ecKoit (DOpMBI, 3aTIOJTHEHBI MEJTKUMU ajeii-
poHOoBbIMU 3epHamu (puc. 1.13). Haubosblee KOIMIECTBO 3a1acCHOTO
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Oeska comepxKaT 36 pHOBKU TBEPIOU IMIIEHULIBI, 3TUM OOBSICHSIIOT UX
BBICOKOE€ TEXHOJIOTMYECKOe KaueCTBO.

I‘.l‘|;.l1ll||\‘|. \

Puc. 1.13. 3eproska nwenuyst (Triticum durum) é nonepeurom paspese:

1 — okoaonaoduuk, 2 — Koxcypa cemenu, 3 — areipoHosuli caoi, 4 — adpo,
5 — kaemKku 3Hdocnepma ¢ KpaxmanibHoIMU 3epHamMU, 6 — KPaXmaibHOe 3epHO

3apucoBbIBAIOT 1—2 KJIETKU U AelaloT 0003HAUEHUsI: allelipOHOBBIE
3epHa, KpaxMasbHbIE 3epHA.

3adanue 3. Paccmompems u 3apucosamsv Kpucmaiibl uaseieeoKucio-
20 Kaavyus 6 cyxux yewyax ayka (Allium cepa).

OIHUM M3 TOKCMYECKHMX IPOAYKTOB KM3HEIAEITCIBHOCTU KJIECTOK
SIBJIIETCS 1IaBeJieBas KucioTa. PacTeHne ocBoOOXmaeTcss OT Hee TIPU
TTOMOII MOHOB Kajblnd. IllaBeneBOKUCIIbIN KaabIIUii OTKJIAALIBAETCS B
pacTeHUsIX B BUIE KPUCTATLIOB Pa3HOOOPa3HO (pOPMBI, OMMHOYHBIX IPY3,
pacu.

M3roraBnmBaroT npenapar Cyxoi 4ellyy JIyKa 1 pacCMaTpUBAIOT TIPU
MaJIOM YBEJIMUEHUU KJIETKM C OOJUHOYHBIMU MAJJOYKOBUIHBIMU U T10-
TTAPHO CPOCIIMMUCS KPECTOOOPa3HBIMI KPUCTATIAMH IIIABEIEBOTO KalTb-
uus (puc. 1.14), nenarot 0603HaUEHUSI.
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Puc. 1.14. Kaemku pazauunoix pacmenui
¢ KPUCMAAAAMU WaABENe80KUCA020 KANbYUSL:

A — 00uHouHble U KpecmooOpasHvie 8 KAemKax CyXou Yeulyu AyKoeuybl 1yKa
(Allium cepa); b — nocaedosamenvrovie cmaduu opmuposanus 0py3 6 Kiem-
Kax uepewka aucma 6eeonuu (Begonia manicata); B — nyvok paguo 6 kaemke
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KopHesuwa kynenul nekapcmeentoti (Poligonatum officinale)

Bonpocs! aJisi CAMOKOHTPOJISt

B xakmx opraHax pacTeHUIA JTIOKAIM3YIOTCS 3aITacHbIE MUTATEIIb-
HbIE BelecTna?

B yem pasHmiia Mexxay NepBUYHBIM U BTOPUYHBIM KpaxMayioM?
Kaxk o0pa3yroTcst mpocThie, TTOIYCI0XKHbBIE M CIOKHBIE KpaxMalib-
HbIe 3epHa’?

B yem oTimuue GeJIKOB 3aITaCHBIX OT OEJIKOB KOHCTUTYLIMOHHBIX?
Kax obpa3syrorcs aneiipoHoBEIe 3epHa?

KaxkoB 6monornyeckuii cMbICTT 00pa30BaHMS KPUCTAJJIOB IIaBe-
JIEBOKMCJIOTO KaJIbIIMSI B KJIETKE?

Kakas dopma KpHCTaIOB IIaBEIeBOKUCIOTO KaIbIIMS XapaK-
TepHa JJIs1 ABYIOJIBHBIX PACTEHUIA M KaKast — JUIST OMHOAOJIbHBIX?
KaxoBa poJib MpOIyKTOB BTOPMYHOIO OOMEHA BEILIECTB B JKU3HU
pacTeHuit?



JlaGopaTopHas padora Ne 4

Tema: CTPOEHUE KJTETOYHOM CTEHKU
N EE BUIOUSMEHEHUA

[lhan:

1. CrpoeHme KIIETOUHOM CTEHKH BHYTPHMIUIOAHUKA TTepIia OIHOIET-
Hero (Capsicum annuum).

2. OxaiiMJIeHHBIE TIOPBI B KJIETOYHON CTEHKE IPEBECHUHBI COCHBI
00bIKHOBeHHOI (Pinus sylvestris).

3. BuagousmeHeHusI KJIETOYHOM CTEeHKM.

Mamepuanwvt u obopydosanue:

Mukpockorl.

IMocTosTHHBIN Mperapar: paguaTbHBIN Cpe3 IPEeBECUHBI COCHBI.
ILtons! 3pesioro nepua.

Kycouku ¢unabTpoBaibHOI 1 ra3eTHOM Oymaru.

Kycouku nmpo6ku ny6a mpoOKOBOTO.

PeakTuBhIl: X7I0p-TIMHK-1101, (DIIOPOTITIONMH, KpemKasl COJisTHast
KucioTa, Kpacutenb cyaaH I11.

I'epOapHbIe 00pa31bl 3/1aKOB.

Tab6auupr: «ITpoTtoriacTt u ero NPOU3BOAHbBIE», «AHATOMUSI JIUC-
Ta», «AHATOMMSI JIUTTEI».

AR

Sl

ITocnenoBaTeIbHOCTD PAGOTHI

3aodanue 1. Paccmompems u 3apucosams cmpoexue KAemo4Hou CheH -
KU 6HympuniodHuka nepya oonosemueeo (Capsicum annuum).

HemaioT cpe3 sHAOKapIia IjaoJa KpacHOTO Ieplia, KJIaayT ero
Ha MpeaIMeTHOE CTEKJIO B KaIlJII0O BOJBI M HAKPHIBAIOT ITOKPOBHBIM
CTEKJIOM.

I1pu manoM yBeTMUeHUM HAXOOSIT Cpe3, Te KIETKM PacloIOKEeHBI B
onuH cyioi. [Tpy OoJbIIIOM yBeMMYEeHUM CHavyaa BHUMATEJIbHO M3yJaioT
OoKkoBBIE€ CTeHKM. Ha MecTe coennHeHNs IBYX KJIETOK BUIHA CIIOIIHAS
TOHKasl TeMHasl IMHUS. DTO MEXKIETOUHOE Be11IeCTBO (MEXKKJIeTHasI TlJla-
CTHMHKA) U NEPBUYHbIE CTEHKU COCeaHMX KIeToK (puc. 1.6). Ot aToii
JIMHAM B TJIyOb KJIETKM PacIlOjoKeHa TOJICTash BTOPMYHAS CTEHKA, B
KOTOPOI BUJHBI ITOPHI.

3apurcoBBIBAIOT 1—2 KJIETKH, ITOKa3aB ITOPhl Ha OOKOBBIX CTEHKAX.

27



3adanue 2. Paccmompems u 3apucoeams oKaliMaeHHble NOPbL 8 KAe-
MOYHOU cmeHKe dpesecuHbl cOCHbL 00bikHOBeHHOU (Pinus sylvestris).

Hcronb3yst roToBBIE Ipernaparhl APEBECUHEI, TIPA MAJIOM YBEIMYE-
HUM HaXOIIT OKaiMJICHHBIE TIOPBL. B OT/IMUMe OT TIpOCTOil TTOPHI, MMEIO-
el KaHaJl Ha BCeM MPOTSDKEHM M OMMHAKOBOTO TUaMeTpa, KaHal OKali-
MJICHHO TTOPBI Y 3aMBIKAIOIIEH TITICHKN MMeeT OOJBIINI TUaMeTp, 4eM
MPU BBIXOJE B MOJOCTb KieTKu (puc. 1.15).

Puc. 1.15. Tpaxeuowt cocHebl
(Pinus sylvestris) (cxema):

I — nepeuunas cmeHnka;, 2 — 6MOPUUHASA

cmenka; 3 — okailimaennas nopa (6ud cooky);

4 — 3amvikarowas naenka; 5 — mopyc; 6 — okaum-
AeHHas nopa (8ud ceepxy)

Bropuunas cteHka Kak ObI TIpUIIOTHUMAETCST Hafl, 3aMbIKAIOLLIEH TIJICH-
KOM TTOpPHI, BCJIEICTBHE UETo ITapa OKaiMJIEHHBIX ITOp MMEET oYepTaHue
JIBOSIKOBBINTYKJION JIMH3BI. CpemHsis 4acTh 3aMbIKAOIIEH TIJIEHKH TTOPhI
YTOJIIIEHA. DTO YTOJIIIEeHNE Ha3bIBAIOT TOPYCOM. 3aTeM 3apUCOBBLIBAIOT
YacThb KJIETKM 1 0003HAYalOT OKAlMJICHHBIE TTOPBhI.

3adanue 3. IIposecmu uccaedosanus no onpedensenuro muna udous-
MeHeHUsI KAeMOYHOU CMeHKU.

OCHOBHBIMU BEILIECTBAMU [IJIs1 IOCTPOEHUST KJICTOUHOM CTEHKH CITy-
KaT 1eJUTI0J103a, TeMULIEJITIoN03a, TIeKTHH, JUTHUH, CyOepyuH, MUHE-
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panbHble conu. [TpucyTcTBre KaxI0ro U3 Ha3BaHHBIX BEILIECTB yCTaHAB-
JIMBAIOT TIPY TTIOMOLLY CIIeLiMaabHbIX peakiiuii. CHavyana npoBOASIT LIBET-
HYIO peakiivio Ha 1euttoo3y. M3rotapiuBaloT aBa Mnperapara u3 Bo-
JIOCKOB CeMSIH XJIOMUaTHUKA: OJMH B KaIlje BOJbI, a4 IPYTroii B Karuie
XJIOp-LIMHK-IoAa (peakTuB Ha uesuttonody). [lon neiicTBueM peakTrsa
LIeJITIOJI0O3HAsI CTeHKA OKpalllMBaeTCsl B CUHE-(hHUOJIETOBBIN 1IBET.

3aTeM M3roTOBJISIIOT ITpernapar MornepevyHoro cpesa cTedIsi APeBeCHOTo
pacTteHus B Karuie Bojibl. [Tpu MajioM yBeJIMUeHUU HAXOIST TOHKOE MECTO
Ha cpe3e 1M pacCMaTpUBAIOT €ro Mpy 00JbIIOM YBeanyeHun. OTMeuaoT,
YTO CTEHKM BCEX KJIETOK MMEIOT OJMHAKOBbIN cepoBaThiii 1iBeT. ITocie
3TOr0 CHUMAIOT MOKPOBHOE CTEKJI0, YAAISIIOT (DUJIBTPOBAIBHOM OyMaroii
BOJY U IEUCTBYIOT Ha cpe3 (DJIOPOIIIOLIMHOM U COJISIHOM KUCIOTOM. B pe-
3yJIbTaTE PEAKIIMY CTEHKH KJIETOK, COIEPXKAIIMEe MHOTO JIMTHUHA, T. €. CUJIbHO
OJIpeBECHEBILINE, MPUOOPETAIOT BUILIHEBO-KPACHYIO OKPACKY, CJ1ad0 oape-
BECHEBIIIEC — PO30BYIO, 4 HE OJPEBECHEBIIME — HE M3MEHSIIOT OKPACKY.

Hpyroii peakTUB Ha JJUTHUH — PAcTBOP CEPHOKUCJIOrO aHUJIMHA,
MOJI, IeMCTBUEM KOTOPOI'O OAPEBECHEBIIME CTEHKU CTAHOBSITCS IMMOH-
HO-XEJITbIMU.

KanHyB peakTHBOM XJIOp-LIMHK-HOA0M U (hJIOPOTTIOLIMHOM C COJISI-
HOI KMCJIOTOI Ha KyCOUKM (hMJILTPOBAIbHOIM U ra3eTHOM Oymaru, ae-
JIAIOT 3aKJII0YeHHe 00 UX XUMHUUYECKOM COCTaRBe.

B cTeHKax KJ1€TOK MOKPOBHOM TKaHU-TTPOOKM OTKJIaAbIBAETCs CyOe-
PUH, BCJIEACTBUE YETO MPOUCXOAUT OMpoOKOBeHUE. VI3roTOBISIOT TIIpe-
nmapaT mpoOKM B Karuie Boabl M B Karute kpacutenst cynad I11. Onpooko-
BeBIIME CTEHKM KJIETOK OKpalmBaroTcs: cynaHoM 11 B opaHkeBo-Kpac-
HBIA 1IBET.

st 03HaKOMJIEHUSI C MUHEpUAIM3alMeid KIeTOYHOM CTEHKU MPOBO-
JISIT MaJIbLIAMU T10 JIMCTBSIM U CTeOJIsIM repOapHbIX UM KUBBIX 00Pa3LIOB
OCOK, 3J1aKOB M xBollleii. CTeHKM Hapy>XXHbIX KJIETOK 3THUX pacTeHUM
WHKPYCTUPOBAHbI COEIMHEHUSIMU KPEMHUS, YTO MPUIAET UM PEXKYILIUe
CBOMCTBA.

Bonpocs! AJisi CAMOKOHTPOJISt

KakoBbl GyHKIIMY KJIETOYHOI CTEHKMN?

Kaxk mmponcxoauT pocT KJI€TOYHOM CTEHKN?

Kaxumu peaktBaMu 1 KpacUTEISIMU MOXHO OOHAPYXUTh Bellle-
CTBa, BXOJSIIIME B COCTAaB CTEHKM KJIETKM?

4. Kakme CTPYKTYpHI KJIETKM MPUHUMAIOT y4acTre B 00pa3oBaHUN
CTEHKU?

W=
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5. Kak npoucxoauTt pocT CTeHKHU IMyTeM MHTYCCYCUENIUK, a Koraa
MyTeM anmno3uLuu?

6. Kakue n3aMeHEeHUsS] MOTYT IIPOMCXOIUTh B XUMUUECKOM COCTaBE
LIEJTIOJIO3HOM CTEHKM KJIETKM M KaK 3TO CKa3bIBaeTcsl Ha ee (hu-
3MYECKUX CBOMCTBAX?

7. Kakum MeTo10M MOXKHO OOHAPYKWUTh HAJTMUMe MUHEPATbHBIX CO-
JIel B CTEHKAaX KJIETOK?

8. Kakumu peakTUBaMU U KPaCUTEISIMU MOXHO OOHApPYKUTb Bellle-
CTBa, BXOJSIILIME B COCTaB CTEHKU KJIETKU?

[JIOCCAPUN

AneiipoHoBbI€e 3epHa [rped. aleyron — MyKa] — TBep/ble MPOTEUHO-
BBIE 3epHA U3 3aMacHBIX OEJTKOB B KJIETKAaX CEMSH MHOTHX pacTe-
HUIA.

AJIKaJIOMIbI — a30THCTHIC COJIM OPTAHUYECKUX KHUCIIOT, COAepKa-
mrecsd B KIETOYHOM COKE PacTeHWI; OHU OEeCIIBETHHI W BbI-
TTOJTHSTIOT 3allIUTHYIO (DYHKIINIO, 0Oeperast paCTeHUSI OT TToea-
HUS XKUBOTHBIMUY M 3apaXXeHUsI TPUOHBIMU M BUPYCHBIMH 00O-
JIe3HAMMU.

AMUIOIIACTBI — TUIACTUABI (JIEHKOILIACTBI), 0Opa3ylollue Kpaxmal
1 comeprKallre 3amacHoOi KpaxmMall.

AMHATO3 — TIpsIMOE JIeJIeHUe KJIIETOUHOTO SIApa, 3aKTI0varoleecs B Te-
PEITHYPOBKE sIpa 0¢3 BOSHUKHOBEHS XPOMOCOMHBIX CTPYKTYP.
AHTHOMOTHKH — BEIIIECTBA OMOJIOTUUECKOTO TIPOUCXOXKIACHMS, TI0-
JIaBJIAIONINE POCT M pa3BUTHE WJIM YOWBAIOIINE MUKPOOPTa-

HU3MEL.

Anmno3uius [71aT. appositio — MpUKIagbIBaHuE | — POCT HAJTOXKEHUEM,
VTOJIIIEHNE KJIETOUYHOM CTEHKM 3a CUeT HacTanBaHWS MUIIEIIT
(BOJIOKOH) LIEJITI0JI03bI, BbIpaOaThbIBAEMbIX MPOTOILIACTOM.

AYKCHHBI — BEIIIECTBA, TOPMOHBI, YCUITMBAIOIINE, CTUMYJINPYIOIINE
POCT pacTeHMIA.

Baxkyoud [71aT. vacuum — mycToTa] — IMOJOCTD B IIUTOIIIIA3Me KJIET-
KW, 3aTTOJTHEHHAST KJIETOYHBIM COKOM.

Butamunbl [71aT. vita — XU3Hb| — I'pyINa OpraHMYeckKuX BElIECTB,
BBIpa0aThIBAEMBIX pACTEHNEM, KOTOPBIE B HUUTOXHO MaJIbIX KO-
JIMYeCTBaX HEOOXOMMMBI JJIST KU3HU ¥ HOPMAJIbHOTO Pa3BUTHS
YeJIoBeKa U SKUBOTHBIX.



I'manomnasma [rpey. gyalos — npo3pauHblit KaMeHb, CTEKJIO| — OcC-
HOBHasl Tj1a3Ma, MaTpUKC, MPO3pavyHOe OJHOPOJHOE BEILECTBO
LIMUTOTUIa3MBI, B KOTOPOE TOTPYKEeHBI OPTaHOMIBI.

JIuktuocomsl [rpeu. dyktyon — ceTb; soma — Tejio] — 3JIeMEHTbI
armmapara I'oibpasky, MHOTIA Bech aImmapar.

JIpy3bl — KPUCTaJUTBI, CPOCIITMECST OMHUM KOHIIOM C OOIIIMM OCHOBa-
HHEM.

HaTyccycnemmsa — pocT BHEAPSHUEM, POCT M YTOJIIEHNE KIeTOU-
HOI CTeHKU ITyTeM BHEAPEHUS MEXIY CTAPBIMU YaCTIMM HOBBIX
yacTull (MOJIEKYJl) BellleCTBa KJI€TOUHOM CTEHKHU, BbIpabaThiBae-
MBIX [IUTOTUIa3MOM.

Kapunoaumda — sinepHblii COK, OIHOPOIHOE MPO3pavyHOe OCHOBHOE
BEIIECTBO KJIETOUHOTO s1pa, HETOUHO OIpPeesieMOe KaK «KUI-
KOE».

Kapuonnazma — npotoruia3ma siapa, CoCTosias u3 Kapuoaum@sl 1
XPOMOTHHA.

Kaporun [1aT. carota — MOPKOBb| — KeJITO-OpaHXKEBbI MUTMEH,
colepKalINICS B TUIACTUIAX PACTCHUIT; BMECTE C IPYTUMHU ITUT -
MEHTaMU XeJITOM, OpaHXEeBOM MJIM KPaCHOM OKpacKM 00pa3yeT
TPYIIITY KApOTHHOMIOB.

Kpuctbl — rpeOHeBUIHBIC CKIIAIKN BHYTPEHHE MeMOpaHbl Y MUTO-
XOHJIPUM.

Kcanrodwuna [rped. xanthos — >kenTslii; phyllon — aucT] — XeaTblit
MMUTMEHT; HaXOOUTCS HapSIAy ¢ KAPOTMHOMIAMHU B XJIOPOTLIACTAX
1 XPOMOIIJIACTaX.

Jlamennsl [n1aT. lamella — macTuHKa] — nByMeMOpaHHbIE TIACTUHKU
BHYTPH XJIOPOILJIACTa, HA KOTOPBIX COCPEIOTOUEH XJTOPODUILI.
JleiikomacTsel [rped. leykos — OenbIii] — OecluBETHBIE MJIACTUIEI, B
KOTOPBIX 00pa3yeTcs W OTKJIAIBIBACTCSI BTOPUYHBIN (3aItacHolt)

KpaxMa.

JInraumH [71aT. lighum — apeBecuHa] — OpraHM4ecKoe BEIIeCTBO, ITPOo-
TIUTHIBAIOIIIEE KIIETOUHBIC CTEHKY TIPY OPEBECHEHUN.

Manepauus [1aT. macerato — pa3msirdeHue| — pa3beAMHEHUE Kile-
TOK TKaHM B pe3yJIbTaTe pa3pylieHUsI MEKKIETOYHOTO BEIIeCTBA.

Me3omna3ma [rped. mesos — COCTaBJISIIOIIMM cepeiuHy, CpeIHUI | —
OCHOBHas Macca LIMTOIIa3Mbl, OTpaHUYEHHAs OT KJIETOUHOM CTEHKU
MJ1a3mMajaeMMOl U OT BaKyoJIeli-TOHOIIACTOM.

Muuesbl [rped. mykes — rpu0] — My4ky MOJIEKYJT KieTdaTKu (1eJ1-
JIIOJIO3bl) KaK CaMblii MaJIblii CTPYKTYPHBIN 3JIEMEHT KJIETOUHOMU

31



32

CTeHKHU PacTeHU; My4KU MULEJT 00pa3ytoT MUKPODUOPUILIBI,
3aTeM (PUOPUILIIBI.

OuneomnacTsl [J1aT. 0leum — Macio OJIMBKOBOE| — GeCIIBETHBIE TIac-
TUIBI (JICHKOTUTACTHI), B KOTOPBIX HAKATLTUBAECTCS MAcCIIO.

OpraHouabl — TTOCTOSHHBIC YaCTH JKUBOM KJIETKH, BBHITIOJTHSIIOIINE
ornpeneaeHHbIe (GYHKIINH B €€ XKM3HEACATETbHOCTH.

ITapenxumHbIe KIeTKH — (DopMa KIIETOK, UMEIOIINX 0oJIee M Me-
Hee OMMHAKOBBIE pa3Mephl B [UTMHY, IITUPUHY W TOJIINHY.

IIurmenTsl [71aT. pigmentum — oKpacka, Kpacsilee BelIeCTBO| — Be-
IIECTBO Pa3IMYHOI OKpaCcKM, MMeIolleecs B IUIACTUIAX U KJe-
TOYHOM COKE PACTCHUM.

IIna3vanemMmMa — BHEITHSISI, TIpUJIeTaroIIasl K KJIETOUHON CTEHKE MEM-
OpaHa LUTOIIa3MBl.

Ilnazmomecmbl — TpyOOUKM SHAOIIA3MATUUECKON ceTu (TSDKU 11~
TOTIJIA3MBI), TIPOXOISIINE Yepe3 MMOPHI KJIETOYHBIX CTEHOK U CBSI-
3BIBAIOIINE TIPOTOTUTACTHI ABYX COMPHKACATOIINXCS KIETOK.

IIporeomaacTsl — TIIACTUILI, B KOTOPBIX OCYIIECTBIISIETCS CUHTE3
MIPOCTBIX OEJIKOB, OTHOCSTCS K TPYIITIE JIEHKOTIIACTOB.

Paduapt — nyuku (Mavyku) MIJIOBUAHBIX KPUCTAIOB B PACTUTEJb-
HOW KJIETKE.

Cy0epun |1at. suber — TTpoOKa] — KMUPOITOIOOHOE BEIIECTBO, COCTOS -
1Iee U3 NIMLEPUHOB, (DEIJIOHOBOM 1 TPOOKOBOM KMCIOT M IIPO-
MMATHIBAIOIIEE BTOPUIHBIE 000I0YKH KJIETOK TP OTTPOOKOBAHW.

Typrop [s1aT. turgere — ObITb HAOYXILIMM, HAJTUTHIM | — HaMPSKEHHOE
COCTOSTHHE KJIETOYHOI 00O0JIOUKH, PACTITUBACMOM TTIOM, TaBJICHN -
€M Ha Hee IIPOTOoIIacTa.

®epmenTsl [71aT. fermentus — 3aKBacka, OpOAMIIEHOE HaYaio| — O6mo-
JIOTMYEeCKME KaTaJln3aToOphl OCIKOBOM MIPHPOILI, 00JIamarole
OOJTBIION aKTUBHOCTBIO M CTICTM(MIHOCTBIO JEHCTBUS, BO MHO-
TO pa3 YCKOPSIOIINE BCe OMOTOTMUYECKIE TIPOIIECCH B KITETKE.

®uroropmon [Tpeu. phyton — pacreHne; hormao — oOyXnaTh, BO3-
OyxnaTh| — (hu3rMosIOrMyYecKre BelllecTBa, BbipabaTbiBaeMble MpPO-
TOIUIACTOM, CITOCOOHBIC A(GYHAMPOBATH Yepe3 KIETOUYHYIO 000-
JIOUKY ¥ YCUJTUBATh (PU3MOIOTMUECKIE TIPOIIECCHI.

@uronnuapl [rped. phyton — pactenue; caedos — youBatb| — BbIIe-
JIsseMbI¢ BBICIIMMU PaCTCHUSIMU JIETyYHe BellleCTBa, CTIOCOOHBIE
yOMBATh WIN MOAABIATE KU3HEACSITeTbHOCTh MUKPOOPTAHU3MOB.

Iemmomno3a [nat. cellula — kamopka, KjieTyika] — KjaeTdaTka, Imo-
JIcaxapui, SBISIOIINICS TJIABHOM COCTaBHOM YacThI0 CTEHOK
(000J104EK) PACTUTEIbHBIX KJIETOK.



KOHTPOJIbHBIE TECTbI

BuumarenbHo HpO‘-IHTaﬁTe KaXK bl BOITPOC TECTA U BI)I6epI/ITe n3

TPEX BApMAaHTOB OJUH l'[paBVU[BHBIVI OTBCT.

Tectel 1o Teme: «PACTUTEJIBHAS KITETKA»

HH€E KJIECTOYHOM CTEHKH ?

Kyrtun.

Bapuanr 1
Ne
i Bomnpocst Bapuants! oTBeTOB
1 | B kakux opraHouziax KI€TKU CUHTE3 U- 1. Pubocomax.
PpYIOTCS KHUpPbI? 2. Xnoporuiacrax.
3. DHAONIa3MaTHYECKON C eTH.
2 | Kakue opraHesisl HIUTOILIA3MbI UIMEIOT 1. MutoxoHapuH.
He MeMOpaHHOe CTPO eHue? 2. Pubocomsr.
3. Anmapar ['osb K.
3 | I'me o6pa3yrorcs cyObeIMHALE PHO 0- 1. Iuromasme.
com? 2. Bakyomn.
3. Snpe.
4 | I'me B MUTOXOHIPUSIX HAXOASITCS MOJI - 1. Hapy>xHoii MeMOpane.
kynsl JJHK, PHK, pu6ocomer? 2. Marpukce.
3. Kpucrax.
5 | B kakoii u3 MeMOpaH xJoporuiacta Jiok a- | 1. Ctpome.
JIM30BaHbI ITMTMEHTBI XJIOPO(HUIT U K a- 2. Hapy>xHoii MeMOpaHe.
POTHHOHIBI? 3. MemOpaHax TUJIaKOHIOB.
5 | B xakoif wactu siapa HaxoauTcst Mosiek y- | 1. SlmepHOM coke.
na JJHK? 2. Xpomocomax.
3. SnepHoit 000J10UKe.
6 | Kaxoii Tun nenenus xapakrepeH Aiusi B e- | 1. Amuros.
TeTaTUBHBIX KIIETOK? 2. Muros.
3. Meiios.
7 | Kakyro (h)yHKIIHIO BEIIOMHSIOT MUTOXO H- | 1. BrocuHTe3 yrneBonos.
pun? 2. ®oTocuHTE3.
3. Jlpixanue.
8 | B Bune xakux 3€peH orkmansiBaercs 3 a- | 1. KpaxmanbHbre 3epHa.
MacHoit 6enok? 2. AneiipoHoBEbIe 3epHa
3. 3epHucTas UTOMIA3Ma.
9 | I'me HakamnmBaroTCA MUTMEHTHL: anTo u- | 1. IuTommasme.
aH, aHToXJI0p? 2. Xpomonacrax.
3. KileroynoM coke.
10 | Kakoe BemiecTBO BBI3BIBAET O/IPEBECH €- 1. CyGepuH.
2.
3

. JIuraus.
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Bapuant 2

Ne
i Bomnpocsr BapuanTs! oTBETOB
1 | B pesynbTare Kakoro mnpouecca 1. Cunreza ATD.
opraHu4eckue BerecTBa oopasyrorest | 2. brocrHTe3a Oenka.
U3 HEOPraHUYECKUX? 3. ®orocunTe3A.
2 | B xakux opraHemiax IpOUCXOIUT 1. Pubocomax.
6uocunre3 Oenka? 2. MUTOX OHIIPHSIX.
3. Xnoporiacrax.
3 | K kaxoii rpymme Bemects otHocs et | 1. benku.
pubo3a n nezokcup nboza? 2. XKupsr
3. YrneBogpl.
4 |IToueMy MUTOXOHZApPHH Ha3bIB afoTcst | 1. YdacTByroT B OnocuHTe3e Oe JIKa.
SHEPreTHYEeCKUMH CTaHLH MU ? 2. YyactBytot B cunreze ATO.
3. Y4acTBYIOT B CHHTE3€ YIJIEB O-
JIOB.
5 |Kakas sinepHas cTpykTypa HeceT H a- | 1. SlnepHbIii cok.
CIIE/ICTBEHHBIE CBOMCTBA Opr aHu3ma? | 2. Snpsiiiko.
3. XpOoMOCOMBL
6 | Cxonbko KJIETOK 00pasyercst Ipu 1. [Ige.
Mmeitoze? 2. Tpu.
3. Yersipe.
7 | Kakue yrneBoas! orHocsiTes k nont u- | 1. Caxaposa.
caxapuznam? 2. I'moko3a.
3. Kpaxwmam.
8 [Kakyro dynknuro BEIOMHSIOT XJ10p 0- | 1. [IpIxaHue.
IUTACTHI? 2. bruocunte3s GenkoB.
3. ®orocunTes.
9 |T'ne B KJIETKE HAKAIJIMBAIOTCSA 1. Knerounom coke.
JyOWIIbHBIE BELIECTBA, HUTPATHI, 2. luronnazme.
HUTPUTHI? 3. ITnactunax.
10 [Kakoe BemecTBO BEI3BIBACT ONMPOOK 0- | 1. JIurHMH.
BCHHE KIICTOYHOMW CTE HKH? 2. CybepuH.
3. Kyrtun.
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Bapuant 3

Ne
i Bomnpocsr Bapuanrs! orBeToB
1 | B kakux opranemax cuaTesnp y- | 1. MemOpaHax 3HIOIIa3MaTHIECKOM
eTcsl IIEPBUYHBINA Kpa XMma? CETH.
2. Xnopormacrax.
3. MuroxoHapusix.
2 | Yemy cootBerctByeT nHGOpM arus | 1. Benky.
onnoro Tpumera JJHK? 2. AmuHOKHCTIOTE.
3. Teny.
3 | Kakas meMOpaHa IIUT OTIa3MEI 1. ITnazmonemma.
TPaHUYUT C KJ1€TOUYHBIM COKOM? 2. Tononnacr.
3. MemOGpana OI1C.
4 | B xakux opranonnax cuare3np y- | 1. Xjoporuracrax.
FOTCSl IMTMEHTHL: KAPOTHH U 2. Xpomonacrax.
kcaHTo(uI? 3. Jleikorutacrax.
5 | Kakyro QyHKIHIO BBITONHSIOT 1. buocuHTe3 )KUPOB.
pudocomsl ? 2. brocuHTE3 YIiIeBoI0B.
3. Bruocunte3s Genkos.
6 | Kaxoii Hab0op XpOMOCOM HMEIOT 1. TanmonHbIA.
BETETATHBHBIC KIICTKU, 00pa30oBa H- | 2. JIMIJIONHBIA.
HbI€ IIPYU MUT 03¢? 3. IomuruioniHbIH.
7 | Kakne nonncaxapuasl Xapakre p- 1. Hemmono3a.
HBI U151 000JI0YEK PACTHTENIBHBIX 2. XuTuH.
KJIETOK? 3. I'uxores.
8 | Kakyro pyHKIMIO BHITONHSIOT 1. dorocuntes.
neiikonnacTer? 2. bruocuntes Genka.
3. HakoruieHue 3aracHbIX B €ILECTB.
9 | Kakoe BelecTBO BbI3BIBACT 1. Kytun.
OCJIM3HEHUE KJIETOUHOU cTe HKU? 2. Bopna.
3. Comu KanbLys.
10 | Yro Takoe marneparus? 1. CoenrHEHNE KIIETOK.
2. Pazpy1iieHue KIeToK.

3. Pa3beuHeHne KIETOK.

35



Bapuant 4

Ne
i Bomnpocst Bapuantsl oTBeTOB
1 | Kakne coenvHenus siBistorcss MoHOM epamu | 1. ['mroko3sa.
MOJIeKy 1 Oenka? 2. I'nmunepun.
3. AMHHOKHUCIIOTA.
2 | C kako# U3 CTPYKTYp siApa CBA3aHO 1. S1nepHOii 000IOYKOM.
o0pazoBanue Bcex BunoB PHK? 2. XpomocoMamu.
3. Sppeimkom.
3 | Kakas MemMOpaHa U TOIIIA3MbI TPAHHIUT 1. ITnazmonemMa.
C KJIIETOYHOH 000JI0UKON? 2. Tonomnacr.
3. MembGpana OT1C.
4 | K xakoii rpymnme opratemt OTHOCATCS 1. OnHOMEMOpaHHEIE.
TUTACT UL 2. JIBymMeMOpaHHBI€.
3. HememOpanHsle.
5 | Kakyro ()yHKIWIO BEITONHSIOT MUTOXOH - | 1. doTtocunTes.
pun? 2. JIpIxaHue.
3. buocuHTe3 )KUpOB.
6 | Kakue crpykrypsl 0Opa3zoBansl BHyTpe HHE#l | 1. Tunakouasl.
MeMOPaHOH XJIOPOIIIacTa y4acTBYIOT 2. Ctpoma.
B CHHTE3€ IMTMEHTOB? 3. KpuctsL
7 | B xakux muacTuax HakamiuBaercs 3ama c- | 1. Xmoporuractax.
HOM Kpaxmai? 2. Jlelixomacrax.
3. XpomoracTax.
8 |I'nme HakanMBaeTcs B KJIETKE 3allacHbIC 1. Kirerounom coke.
macia? 2. [utomnazme.
3. Anmapare ['onbmxu.
9 | Kakoe BelecTBO BbI3bIBAET MUHEPAIIU3 a- 1. JIuraus.
LU0 KJIETOYHOM CTCHKH? 2. Cy6epuH.
3. Cony KanbLus U Kpe MHUSL.
10 | 'me B KJeTKE HaKaruIMBa FOTCS ankaouasl, | 1. [uromnasme.
TJIMKO3KIIBI U Ay OUIIbHEIE B eIecTBa? 2. KnerounoM coxke.
3. IInactunax.
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Pasagea 2

PACTUTEJIbHBIE TKAHU
(TUCTOJIOTHS)

Ilepexon pacteHuit OT BOMHON Cpeabl OOMTAHUS K XKM3HU Ha CyIlle
COIPOBOXAAJICS MHTEHCUBHBIM TTpolieccoM auddepeHIralu KJIeTOoK,
KOTOPBIE MPEBPALIATUCH B ITPOLIECCE IBOIOLMU B CTPOTO CHELUATU3U-
pPOBaHHbIE TKAHU, COCTABJISIIOLIME OPTaHbl BBICILIMX PACTEHUI.

Tkanu — 5TO TPYIbI KJIETOK, CXOAHBIX TIO CTPOEHUIO, UMEIOLIUX
OIMHAKOBOE MPOUCXOXIECHUE U ONPEACICHHYIO JIOKATU3ALIUIO B TeJe
pacteHust. CTpOeHUE KJIETOK KaKA0M TKaH!U TECHO CBSI3aHO ¢ (hU3UO0JIO-
rMYecKkoi (yHKIMe, KOTOPYIO OHU BBIMOJHSIIOT.

CoBpeMeHHbIe KilaccupuKaluy TKaHei OCHOBaHbI Ha €IMHCTBE Clle-
JIyIOIIMX TpU3HaKoB: 1) ¢usuonoruyeckass GyHKUMsI (Ha3HAUYCHUE),
2) CXOACTBO CTPYKTYpbI (Mopdosorust), 3) npoucxoxiaeHue (MCTopus
pa3BuTHsl), 4) MecToOHaxoxXxaeHue (Tornorpadusi).

PacturenbHble TKAHU MOAPA3ACSIOT Ha LIeCTh Tpymrl. TKaHU He-
MOCTOSIHHBIE, COCTOSIIIIME U3 ACTSIIMXCS KIETOK, Ha3bIBAlOTCS 00pa3o-
BareJibHbIMU (MepucTeMbl). OHU B pe3yjbTaTe pocta U AuddepeHima-
LIMY KJIETOK IMPEeBpalllaloTCsl B MOCTOSIHHBIE TKAHU: OCHOBHBIE, TTOKPOB-
Hble, MEXaHUYECKHeE, TTPOBOASIIME U BbIAEIUTEbHBIE.

Tema 2.1. OBPA3OBATEJIBHBIE TKAHU (MEPUCTEMBbI)

Tkanu, COCTOSILLIME U3 XXUBBIX MHTEHCHUBHO JEJISILIUXCS KJIETOK, Ha-
3BIBAIOTCST 00pA308amenbHbiMu, WM MepUCTeMHBIMU. DYHKITNS UX 3aK-
JIIOYAETCS B TOM, YTO OHM JAIOT HAYaJd0 BCEM APYTMM ITOCTOSIHHBIM
TKAHSIM PACTeHUsI. XapakTepHble OCOOEHHOCTH MEPUCTEM — CIIOCOOHOCTh
MHTEHCUBHO JEJIUTHCS MUTO30M U TpeBpaliaThest (InddepeHImpoBaTh-
Cs1) B TUCTOJIOTMUYECKME BJIEMEHTBI APYTUX IPYIN TKaHel. MepucTtembl
COCTOSIT U3 MOJIOJIBIX MEJIKUX TTAPEHXUMHBIX KJIETOK 0€3 MEXKJIETHUKOB
C TYCTOM LIMTOIUIA3MOM, KPYITHBIM SIIPOM, TOHKOW TTEKTMHOBO-IICJLTIO-
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Puc. 2.1. Knemku obpazosamensroti
mMKaHu:

1l — nepeuunas oboaouxka Kiemku;
2 — KpynHoe s0po; 3 — 3epHucmas
UUMonnasma

JIO3HOM 000JI0UKOI1, BAKYOJIU OTCYT-
cTBy1OT (puc. 2.1).

ITo npoucxoXAeHNIO MEPUCTEMBI
ObIBAlOT TMEepPBUYHBIE U BTOPUUYHBIE.
[lepsuunvie mepucmemul odecreurBa-
10T POCT pacTeHUs B JJIMHY, 00pasy-
I0TCS U3 KJIETOK 3apojblia. Bmopuu-
Hble MEpUCTEMBI (KaMOUii) BOZHUKA-
IOT MO3XE B XOJE OHTOTeHEe3a W3
MEePBUYHBIX MEPUCTEM WMJIM U3 KJle-
TOK OCHOBHOM TKaHU U obecreynBa-
10T POCT OPTaHOB B TOJILLIUHY.

ITo pacnonoxeHuIo B opraHax pac-
TEHWSI MEPUCTEMBI PA3IMYAIOT HA Ye-
TBIPE IPYIIbL: BEPXYILICUHbIE (ATUKATb-
HbIe), OOKOBBIE (JIaTepaJibHbIE), BCTA-
BOUHbIE (MIHTEPKAJISIPHbIE) 1 paHEBBIE.

Bepxyweunvie (anuxaavubie), OHU K€ TIEPBUUHBIEC, HAXOASITCS B TOUKE
pocTa CTeOJIST W 3alIUIIeHB! JTUCTOBBIMM 3adyaTKaMM (TIPUMOPIUSMU)

(puc. 2.2).

B 30He JCJICHU A KOHYMKAa KOPpHA OHM 3allIMIIECHbBI KOPHEBBIM YEXJIN -

KoM (puc. 2.3).

Puc. 2.2. Bepxyweunas mepucmema
6 nouke snooeu:

1 — konyc napacmanus; 2 — npumop-

duu (3apodviuessie aucmos); 3 — auc-

moevle byeopku; 4 — 3auamku 60Ko0-
8bIX NOYEK
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bokosvie (namepanvHbie) MepU-
CTeMBI JeISTCS IMapaieTbHO O0KO-
BO¥1 TTIOBEPXHOCTH KOPHS U CTeOJIs.
K mepBUYHBIM OOKOBBIM MEpUC-
TeMaM OTHOCSITCSI HepuyuKa u npo-
Kambui. BropuuHble JlaTepajbHble
MEPUCTEeMbI: KamoOuii 1 npooKosuLl
Kamouil.

Humepkanapuvie (6cmaeouHbvie)
MEepHCTEMBI 3aKJIaIBIBAIOTCS Y OCHO-
BaHUS KaXKIOTO MEXIOY3UST CTeO-
JIST 31aKOB M HEKOTOPBIX pacTeHUM
KJlacca ABYIOJIbHBIE, a TAKXKE B OC-
HOBaHWU JINCTA.

Panegoie (mpasmamuueckue) Mepu-
CTeMbI BO3HMKAIOT U3 TTapeHXNMAaTH-
YeCKMX TKaHel, B MecTaX IOBPeXIe-
HUST OCEBBIX OPTaHOB PACTEHMSI.



Puc. 2.5. Kopenb npopocmka nuleHuybl Msaekou
(Triticum aestivum):

A — cxema cmpoenus kopus; b — nepugpepuueckue kremru

0maoenbHbIX 30H npu Ooavwiom yseauweHuu, 1 — KopHesol

yexauk, 2 — kaaunmpoeeH; 3 — 30Ha OeneHus; 4 — 30Ha

pacmsxicenus; 5 — 30Ha noeaoujenuss; 6 — 30Ha NPoeedeHus;
7 — KOpHegble 8040CKU
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JIaGoparopHas padora Ne 1

Tema: ObPASOBATEJIbHBIE TKAHM

[lran:
1. KapunokuHes B KJIeTKax KOHYMKAa KOpHs jiyKa peryaToro (Allium
cepa).

2. BepxyweuHas nouka anogeu 3youaroii (Elodea densa).

3. BepxymieuHasg MepucTeMa KOHUYMKAa KOPHS TIIEHUILBI MSITKON
(Triticum aestivum).

4. Knaccudukauusi MEprUCTeM MO MPOUCXOXKISHUIO U ToNorpaduu.

Mamepuanvt u obopydosanue:

1. Mukpockor.

2. TotoBblii npenapat: «KaproknHe3» KOHYMKA KOPHS JIyKa.

3. KuBble 00BEKTHI: BepXyllieuHas ToYKa 371041, MPOPOCTKU TI1iIe-
HUIIBI.

4. Tabauupel: «PacturenbHas kKieTtka», «CTpoeHUEe MOUYKU», «30HbI
KOHYHMKA KOPHSI».

ITocnenoBaTeIbHOCTD PAGOTHI

3aodanue 1. Hccaedosams Kapuokuues 6 KAemKax KOHYUKA KOPHS AVKQ
penuamoeo (Allium cepa).

PaccMoTpeTh roToBbII MpenapaTr KapuoKMHe3a KOHYMKaA KOPHSI JTyKa
MpyY MajJoM yBeJIMUYEHUU MUKPOCKOTIA, MepeaBuras rpemnapar, HauTu
Bce ¢a3zbl MuUTO3a. OOpaTUTh BHUMAaHUE Ha pa3Mephbl KJIETOK MepHUC-
teM. IIporecc MUTO3a HENPEPBLIBHBIN U pa3aeisgeTcsl YCIOBHO Ha
4 ¢as3wl: mpodasa, metadasa, aHadasza, Teaodasa, a mepuos MeKIY
JleJiIeHreM KJIeTKUM HasbiBaeTcsl uHTepdasoii. B xone MuTosa neiicTBy-
10T OMOJI0rMYecKre MexaHUu3Mbl, o0ecrneyrBaolIe HACAeACTBEHHbIE
CXOJICTBA TT0 HAOOPY XPOMOCOM, 2-X TOYEPHUX KJIETOK C MaTePUHCKOM
KJIETKOM.

ITpu GonbiIOM YBEIMYEHNM MUKPOCKOIIA PACCMOTPETh KaxXmyto a3y
MUTO3a. 3apucoBaTh (ha3bl MUTO3a, UCTTOJIB3YSI PUCYHOK 2.4. BBITIOJIHUTD
COOTBETCTBYIOIIME 0003HAYEHUS 1 JaTh KPATKYIO XapaKTepUCTUKY KaKa0n
¢a3bl MUTO3A.
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3adanue 2. U3zyuyums cmpoeHue eepxyueunoll nouku stodeu (Elodea
canadensis).

PaccMoTpeTh BepxyllieuHyIo OYKY Imodera 3J104eH IIpU MaJIOM YBe-
JIMUEHWM MUKPOCKOIIA B KaIljie BoJbl 0€3 TOKPOBHOTO cTekia. st aTo-
TO TIpeTapoBajbHOM UTJION CHITh BCE BEPXYILICUHBIE JIUCThs, OTACIUTh

Puc. 2.4. Kapuokunes 6 konuuxe kopus ayka (Allium):

1 — unmeppasza; 2 — navanro npogaza; 3 — KoHeuHbld Sman npoghasol;
4, 5 — memogpasza; 6, 7 — anagasza; § — mesogpaza; 9 — yumoxkunes
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KOHYC HapactaHusl. [To mepe ynaneHust OT BepXYLIKU OYrOpKU yBeIu-
YUBAIOTCS U TPUHUMAIOT (POPMY JIMCThEB — MPUMOPAUI (3apobllie-
BbI€ JIUCTHSI).

3apucoBaTh CTPOeHHUE KOHYCa HapacTaHMsI U cliejaTh 0003HAUCHUSI:
1) KoHyC HapacTaHus; 2) 3a4aTKU JUCThEB; 3) MpuMoOpanu; 4) 3ayar-
KU nmouyek. OTMETUTh Ha PUCYHKE: a) TYHUKY; 0) KOpIIyC.

Sadanue 3. O3HaKOMUMMCA C BEPXYUIEHHOU MEPUCMEMOT] KOHYUKA KOPHS
nuwenuywt msaexou (Triticum aestivum).

B3aTh KOHYMK KOPHST IPOPOCTKA MIIEHUIIBI JJTMHOM 2—3 ¢M U pac-
CMOTPETH C TTOMOIIBIO CTEPEOCKOITMUECKOro MruKpockoma. Ha camom
KOHYMKE KOPHSI BUJICH KOPHEBOI YEXJIMK, PUKPBIBAIOLIMIA 30HY Jeie-
HUS (BepXyIIeYHass MepHCTeMa), OT 3TOM 30HBI 0 KOPHEBBIX BOJIOCKOB
pacrTtoioXkeHa 30Ha POCTa M pacTsSLKeHUS KJIeToK. YacTh KOpHS, TIOKPHI-
Tast KOPHEBBIMM BOJIOCKAMU, — 30HA BCACHIBAHMSI, BBIIIIE 3TOI 30HBI
HauMHAEeTCsT 30HA IIPOBEICHMSI.

CxeMaTUYHO 3aprcoBaTh U 0003HAYNTH 30HBI KOHUMKA KOPHS U KOP-
HEBOM 4YexJIMK, a B 30HE JIeJIeHUS yKas3aTh: a) jepMaroreH; 0) nepuo-
Jiemy; B) TUIEpOMY.

3aodanue 4. Cocmagums u 3anoaHums maoauyy 1.

Tabauua 1
Knaccudukanus 00pa3oBaTesbHbIX TKAHEH

Ne IIpoucxoxxnenue
/1 Tonorpacus TEPBUYHBIC BTOPUYHbBIC

1 |BepxyIieunsie (anKaIbHbIC)

2 | bokoBsle (J1aT epasbHEIE)

3 | BcraBounble (MHTEpKaISPHBIC)

4 | PaneBbic

Bonpocsl AJi1 CAMOKOHTPOJIS

1. Kakwme Tumbl AeaeHns KJIETOK BBl 3HaeTe?

2. Buewm Ouonormyeckast CyliHOCTb MUTO3a?

3. CKOJIBKO KJIETOK 00pa3yeTcs B pe3yabTaTe Melio3a?

4. B xakoii mepro aeJIieHUsT IpoUCXoauT yaBoeHne moiaekyn JHK

B XpoMocomax?
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Yro Takoe TKaHU?
Kakoii Tim menmeHusa xapakTepeH sl KJIETOK MepucTeM?
Kaxwne MepucTeMbl 00eCTIeYnBaIOT POCT OPTAaHOB PACTCHUI B
IJIMHY?
8. Kaxue mMepucTemMbl 00ecTieuMBaIoT POCT OPraHOB PACTEHWI B TOJI-
IUHY?
9. B kakoli 30He KOpHS HaXoanTCs oOpa3oBaTeabHas TKaHb? Ka-
Kasl OHa TT0 TIPOMCXOXIECHUIO U ToTrorpadun?
10. K kakoii 06pa3oBaTebHOI TKAHU MO MPOUCXOXIEHNIO OTHOCSIT-
cs KOHYC HapacTaHUsI CTeOJIs ¥ 30Ha JAeIeHNs] KOHUYMKA KOPHS?
11. K kakum mMepucTeMam Io MeCTOIOJ0XEeHNO (Tororpaguun) oT-
HOCSITCST KOHYC HapacTaHUs CTeOJIs 1 30HA JeJIeHWsT KOHYMKa
KOpHs1?
12. HazoBuTe KIeTKM KOHYMKA KOPHS, OTCYTCTBYIOIINE B KOHYCE
HapacTaHusl CTeOIsl.

RS

Tema 2.2. IOKPOBHBIE TKAHU

[lokposibie mikaHnu pacTIoIOXeHBI Ha TTOBEPXHOCTH OPraHOB pacTe-
HUI1 ¥ 3aIUIIAI0T BHYTPEHHNUE TKAHU OT BO3JEICTBUS TEMITEPATYPHI,
MUKPOOPTaHU3MOB, MEXaHUUECKUX MMOBPEXKACHNUI, peTryIupyIoT UcIia-
peHue 1 ra3000MeH. B ¢BsI31 ¢ 3TMMM QYHKIIUSIMU ITOKPOBHBIE TKAHU
AMEIOT CIIeAYIONIe XapaKTepHble 0COOEHHOCTU CTPOCHMST:

1) KJIETKM coeIMHEHbI OYEHb IIJIOTHO, O€3 MEXKKIIETHUKOB;

2) KJIETOYHBIE CTEHKH YaCTO MPETEPIEBAIOT BUAOU3MEHEHS, TaK1IEe

KaK KyTUHM3a11s ¥ OIpOOKOBEHUE;
3) 1 CBS3M ¢ BHEIIHEH cpemoii MOKPOBHBbIE TKAHU MMEIOT IPH-
CHoCcO0JIEHUSI B BUJE YCThUII, YeUeBUUEK U TPEIIIMH.

B 3aBHCHMOCTH OT IPOMCXOXICHUS M CTPOEHMSI TTOKPOBHBIE TKAHU
OBIBAIOT CJICAYIONIUX TUIIOB: SMUAECPMUC, TPOOKA K KOPKA.

Anudepmuc — TIepBUYHAS TTIOKPOBHAST TKaHb, TTOKPBIBACT JIUCTHS,
CTeOJTN, JICTIECTKH IIBETKOB M TUIOAOB. DTO XKMUBask OMHOCIOHAS TKAHb,
HapyXHble 000J0YKM KJIETOK KYTMHU3MPOBAHBI M 0O0OECIIEUMBAIOT
HETPOHUIIAEMOCTb BOABI M Ta30B. [JIsI CBSI3M ¢ BHEIIHEH CpeIoil MexX-
Iy KJIeTKaMM SIUJEepMUCa HAXOAITCS YCThUIIA, Yepe3 KOTOPhIE OCy-
LLIECTBIISIETCS] ra3000MeH U TpaHcHupalus (ucrnapeHue Bojabl). Ctpoe-
HYe 3IUAEPMUCA U YCTBMYHOTO arapaTa IoKa3aHo Ha pUCcyHKe 2.5.
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Puc. 2.5. Dnudepmuc aucma eepanu (Geranium):

1 — oboaouka kaemku snudepmuca; 2 — 20po;, 3 — 3aMblKaAOWas
Kaemka yemouy; 4 — ycmou1Has weab;, 5 — XA0PONAACHIbL 6 3AMbl-
Kalowux Kiemkax, 6 —yumonaiasma;, 7 — 6aKyob

Puc. 2.6. Dnubnema kopus:

1 — noeaowarowas napeuxuma;

2 — Kkaemku snubaemol; 3 — KopHe-

601l 8040COK (8bINAYUBAHUE KACKU
anubaemol)
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MHorue pacTeHUs Ha SIUACP-
MUCE UMEIOT BOJOCKU (mpuxombt)
PasIMIHON (POPMEI, XKUBBIE 1 MEP-
TBBIE, OMHOKJIECTOUHBIC 1 MHOTO-
KJIETOUHBIE.

Anubnema — TepBUYHAS T10-
KpOBHasl TKAaHb KOPHS, IIOKPHIBa-
€T 30Hy KOPHEBBIX BOJIOCKOB, T/
BBITIONTHSIET (DYHKITUIO BCACHIBAHMS
BOJIBI M MWHEpPATbHBIX BEIIECTB
(puc. 2.6).

IIpobka (gpennema) — BTOpUY-
Has TTOKPOBHAS TKaHb, (DOPMHUPY-
eTcs B pe3ysbTaTe IeJIeHUsS KJle-
TOK BTOPUYHON OOKOBOW MEPUC-
TeMbl — NPOOK06020 Kamous, N



ennoeena, KOTOPHIN 0Opa3yeTcs U3 KIETOK SMHUISPMIUCA I OCHOB-
Hoit TKaHu. DeJuToreH HapyXKy obpasyeT demremMy (ITpoOKy), KIIETKN
KOTOPOU CTAHOBSITCSI MEPTBBIMU B PE3yJIbTAaTe MPOIMUTHIBAHUS 00010~
yek cyoepuHoM (onpodbkoBeHue). K 1ieHTpy opraHa gesioreH ¢hpopMu-
PYET XUBbIe KJIETKU @hensodepmovl (MIPOOKOBOIM mapeHXxumbl). Komr-
JIEKC TpeX TKaHel: desema, ¢eitoreH, gemmogepma — odpasyer ne-
pudepmy (puc. 2.7).

Puc. 2.7. Ilepudepma eemku 6y3unvt (Sambucus):

1 — ueuesuuka; 2 — ocmamiu snudepmuca; 3 — npooka (heanema); 4 — npoo-
Kosblll kambuil (peanoeen); 5 — npobkosas napenxuma (pesrodepma)

I'a3000MeH u TpaHCIIMpaIys B IiepraepMe TTIPOUCXOIIT Yepes yeue-
BUYKM (Oyropok c paspbiBoM). Ilepugepma nokpbiBaeT CTeOJIM, KOPHU,
KJIyOHU, KOPHETUTOABI IBYIOJIBHBIX PACTEHUI. Y KOpHEH OMHOTOIbLHBIX
pacTeHmit GyHKIIMIO TIOKPOBHON TKAHW BEITIOTHSET 31THOIeMa.

Kopxa (pemudon) — TpeTu4Hasi TOKpOBHasi TKaHb MOKPbIBAET CTBO-
JIbI M KOpHU JiepeBbeB (puc. 2.8). OOpasyeTcs B pe3yabTare AesiTeJIbHOC-
TH HOBBIX CJIOEB (peIToTeHa, 3aKJIaIbIBAIOIIMXCS TITyOXKe paHbIie o0pa-
30BaHHBIX TIEPUICPM.

Kopka — 3T0 KOMITIEKC CI0eB TEepUACpPM M OTMEPIINX TKaHEH,
00pa30BaHHBIX B PE3y/IbTaTe 3aKJIaIKM HECKOJIBKIX CJI0eB (hesiyioreHa B
HampaBJieHUH LigHTpa opraHa. Kopka ObIBaeT uelltyituaroit (akaiusi, a1y0)
U KoJiblieoOpa3Hoii (Oepe3a, BULLIHS).
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1) (A

L
I

AL

Puc. 2.8. Mukpockonuueckoe cmpoerue kopku dyoa (Quercus):

1 — npobka; 2 — mexaHuueckas mKaHv (CKaepenxuma); 3 — OCHOBHAS MKAHb;
4 — dpy3bl conell Karvyus; 5 — MexaHuueckas mKauv (ckaepeudst)

JlaGoparopHas padora Ne 2
Tema: IOKPOBHBIE TKAHU

Ihan:

1. CrpoeHue mepBUYHON TOKPOBHOM TKaHU SMUACPMUCA JINCTA Te-
panu (Geranium).

2. CrpoeHre BTOPUIHOI TTOKPOBHOM TKaHM TePUACPMBI BETKU OY-
3uHBI (Sambucus).

3. CrpoeHne TPETMYHOM MOKPOBHOW TKaHW KOPKM CTBOja ayba
(Quercus).

4. CpaBHHTENIbHAS XapaKTePHUCTUKA TIPU3HAKOB ITOKPOBHBIX TKAHEH.
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Mamepuanwvt u obopydosanue:

1. Mukpockor.

2. TotoBblii penapar: «BeTka Oy3uHbBI».

3. KuBble OOBEKTHI: JIMCThSl T€paHU, KIYOHM KapTodensi, BETKU
Oy3MHBI, CITUJIBI Iy0a WIM aKaluu.

4. Tabymmupl: «DnuaepMucy, «[lepunepmar, «CTedeb JIUITBI».

3aodanue 1. U3yvumo u 3apucosamev cmpoerue snudepmuca Aucma 2e-
panu (Geranium).

CHSITb TOHKMI OSCIBETHBIN CJIOM C HUXKHEW CTOPOHEI JINCTa Tepa-
HU, MOJIOXUTh Ha IPEAMETHOE CTEKJIO B Karljllo BOABI 1 HAKPHITh
MMOKPOBHBIM CTeKJIOM. PaccMoTpeTh mpu MajioM yBeJIMYEeHUU, 00Opa-
11asi BHUMaHWe Ha U3BUJIMCTHIEC TUIOTHO COeAMHEHHbIE CTEHKHU KJIE -
TOK 3IUIEPMUCA, MEXKIY KOTOPHIMU OECITIOPSIIOYHO PACIIONIOKEHBI
YCTBUIIA U 3MUACPMaJIbHbIC BOJOCKHA TPUXOMbBI, HEKOTOPhIE M3 HUX
Ha KOHIIE MMEIOT IIapOBUIHOE 00pa3zoBaHue ¢ 3PUPHBIMUA MaciaMu
(Hapy>xHasl BblAeIUTeabHas TKaHb). [Tpu 00JbIIOM YBEJIUUEHUHN pac-
CMOTpPETh CTPOSHNE YCTEUYHOTO anmaparta. 3aprcoBaTh YCTbUIA MEXK-
Iy KJIeTKaMH 3MUAepMuca, caelaTh 00o3HauyeHusI U BeIBoAbl. Oco-
OCHHOCTH CTPOCHMS SMNUICPMICAa BHECTU B TaOIMILy 2.

3adanue 2. O3HaAKOMUMbBCA CO CMPOEHUEM nepudepmbvl 6emKu 0Y3UHbl
(Sambucus).

BusyanbHo paccMOTpeTh XUBbIe BETKU OY3MHBI U KJIYOHM KapTogde-
Jisl, 0OpaTUTh BHUMaHNWE HA MHOTOUMCIEHHbIE OYTOPKU — 3TO YeueBUY-
KU JUIsl ra3000MeHa U UcrapeHusl. B3siTb TOTOBBIN MpenapaT BeTKU Oy-
3UHbBI 1 PACCMOTPETh IMPU MAJIOM YBEJIMUEHU MHOTOCJIOMHOE CTPOEHUE
MPOOKU — KOPUUHEBBIN CJIOM, MOA HUM HAXOMASITCS OJMH-ABA psiia
>KUBBIX KJIETOK (pestoreHa (MpoOKOBOro KamMOusi) 1 KJIeTKM eliioaep-
Mbl. Haiigute yeueBMUKM (pa3pbIBbl B ITpo0OKe). 3apucoBaTh NEPUACPMY
C YCUYEBUYKOM.

3adanue 3. Paccmompemo cnua cmeona akayuu (Robinia) uau dyba

(Quercus).

PaccMoTpeTh KOpKY Ha CITUJIe aKallMK, HAWTHU TPelWHbBI, IIyOMHAa
KOTOPBIX TOCTUTAET XKUBBIX KJIETOK KOpbl. Kopka nMmeeT clioxKHOE CTpO-
eHue, oHa ObIBaeT yellyidyaToil (ay0, akauusi) M KOJiblLieoOpasHOu
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(Gepesa, BUILIHSI). 3aprCOBaTh MEPUAECPMY U MUKPOCKOITMUECKOE CTPOe-
HUE KOPKHU, ClIeJIaTh 0003HAYEHUST Y BHIBOJIBI.

3aodanue 4. Cocmagums u 3anoaHums mabauyy 2.

Tabauya 2
IToKpoBHbIE TKAHU

HasBanue Tkanu
Onubnema Ilepu-

dnuepma (puzozepma) | nmepma

Kopxa
IIpusnaxu

DyHKIHSA

Twre! TKaHU
10 TIPOUCXOKICHHUIO

TkaHb JKuBast A MCp TBas

TxaHb OAHOCIIO HHAS
WJIM MHOT'0CJIO Hast

XUMHUYECKHI C OCTaB
KJICTOYHOM CTEHKHU

Hammuwve u 1 a3Banue
BBIPOCTOB KJIETOK

Hamraue ycrpu,
YCUYCBHYCK, TP CIITMH

MecTonaxoKacH1e
B pacTCHUU

wn

—_— —

N
oo

TO0VeNAUL A

Bonpocs! A1 cCaMOKOHTPOJIsA

Kak HasbiBaeTcs TiepBUYHAs TTOKPOBHAS TKaHb, M KaKWe OpraHbl
OHa TTOKpHIBaeT?

Kaxk ycTpoeno ycteuiie, ee pyHKIINS?

Kakoe Bumon3mMeHeHNEe 000TOUKH SITUAEPMICA 00eCTICUNBACT ee
HeTIPOHUIIAEMOCTb TSI BOJIBI ¥ Ta30B?

Yto Takoe TpaHcupauusi?

YT1o Takoe TPUXOMbI, UX TUTIbI?

B cocTaB Kakoro moKpoBHOI0 KOMILIeKca BXOAUT (esuiema?

M3 yero u xak hopmupyetcs nepuaepma?

Kakue opraHsl TTOKpBIBaeT nepuaepma?

Yrto Takoe YeueBUIKHU, UX PYyHKLMS?

Kaxk obOpasyetcst Kopka, Kak1e opraHbl OHa MOKPbIBAET?

Kak ocyiiecTsisieTcss ra3000MeH yepe3 KOpKY?



Tema 2.3. MEXAHUYECKHNE TKAHU

MexaHnyeckmne TKaHW HA3bIBAIOT TAKKe apMaTypHBIMU, T. K. OHU
BBITIOJTHSIOT CBOE Ha3HAYeHNE TOIBKO B COYETAHUN C OCTATLHBIMM TKa-
HSIMM pacTeHMs1, 00pa3ysi Cpeiu HUX cBOoeoOpa3Hblii Kapkac. OcoOeHHO-
CTBIO 3TUX TKaHEeH SABJISIETCS HAIMUNE KIIETOK C YTOMIIEHHBIMI 000109~
KaMM, KOTOPBIE YaCTO TIPOIUTHIBAIOTCS JIMTHUHOM 1 OJpEeBECHEBAIOT,
YTO 3HAYUTETHHO YBEJIMIMBAET MX TTPOYHOCTb.

Krnetkm MexaHW4YeCKMX TKaHel OOBIYHO OYeHB IIOTHO ITPUIIETar0T
OIIHA K JIPYTOIf, U TTOCJIe OTMHUPAHUSI SKUBOTO COMEPKAHMS TTPOIOJIKAIOT
BBITIOJTHATH OITOPHYIO (hYHKIINIO. biraromapst JaHHBIM TKaHSIM CTeOJIH CO-
XPaHSIOT BepTUKAIBHOE TTOJIOKEHNE, IepeBbhs YACPKBAIOT KPOHY, pac-
TEHMS TIPOTUBOCTOST BETPY, Oype W APYTUM BHEIITHUM BO3IECHCTBUSIM.

Paznuyalor Tpu OCHOBHBIX TUIIA MEXaHUYECKUX TKAHEW: KOA1eHXUMY,
CKAEPEHXUMY U CKAepeuobi.

Koanenxuma [rped. colla — Kjei] COCTOUT M3 MPO3pauyHBIX KMBBIX
KJIETOK C TYITBIMM WJIM CKOIIEHHBIMA KoHIIaMu. O00T09KM HEpaBHO-
MEpHO YTOIIEeHEI. Pa3miyaioT yroiKoBYIO U TJIACTUHYATYIO KOJICHXM -
My. B yTonKoBoi1 KoJuIeHXMe YTOJIIIeHNE BTOPUIHON CTEHKHN KIIETKI —
IT0 YTJIaM, ¥ COCETHUX 3-X, 5-TH KJIETOK YTOJIICHUS CITUBAIOTCS MEXKIY
co0oli, 00pasysl Tpex-, YeThIpeX- U MATUYTOJIbHUKHU (pUc. 2.9).

Puc. 2.9. Koanenxuma uepeuwika ceexvl
obbikHoseHHoU (Beta vulgaris):

1 — 6akyoav; 2 — 6mopuuHas KAemo4Has CMeHKa,
3 — nepsuunas xkaemounas cmenxa; 4 — xaopo-
naacm; 5 — 20po; 6 — yumonaazma
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B mracTrHYaTO KOMTEeHXMME YTOMIIEHHBIE YaCTH 000JT0UeK pacIio-
JIOXEHBI TTapaJIeIbHBIMU clTosIMUA. KoJuteHxnMa paHo BO3HUKAET B MO-
JIOABIX TT00erax, CIToCOOHBIX K PacTsSLKEHUIO B ITMHY. PactszkeHne 00o-
JIOYEK BO3MOXKHO ITPY aKTUBHOM YYACTHH SKMBOTO COIEPKUMOTO, KOTO-
poe BBIIENSIET BEIlIeCTBA, CHIDKAIOIIE YITPYTOCTh 00010uek. Kommernxnma
BCTpEYaeTCs B CTEOJISIX M JIMCTHSIX ABYAOIbHBIX PACTEHUIA.

Ckaepenxuma [rped. scleros — TBepablii] — HanboJjiee BaxkHasi Mexa-
HUYEeCKask TKaHb, COCTABIISTIONIAs OCHOBY BCEX OCEBBIX OPTaHOB (KOPEHb,
cTedelb, JIUCT). BhImosHseT cBoo (YHKILUIO TTOC/e OTMUPaHus TPOTO-
macta. COCTONT M3 TIPO3EHXUMHBIX KJIETOK, CHITBHO BBITSTHYTBIX B ITTHY
Y 3a0CTPEHHBIX Ha KOH1IAX, 000JI04Ka yTOIIAaeTcss paBHOMEPHO (puc. 2.10).

Puc. 2.10. Ckaepenxuma cmebas eepanu (Geranium):

[ — pasHomepHOe ymoaueHue 6MoputHolU cmenKu; 2 — nHoA0CHb
Kaemku; 3 — npocmas nopa

B 3aBucHMOCTH OT CTPOSHUS 1 PACTIONIOKEHMS B OpraHax pacTeHUA
CKJIepeHXMMa TIoApa3esIsIeTcs Ha IBa THTIA:

a) Ay0sHble 8010KHA — PACIIONOXEHBI B NTeprudeprueckoil 4yacTu op-
TaHOB M OTJIMYAIOTCS 3HAUYUTETHLHOM ITMHOM (0T 10 MM Y KOHOTI-
au, 10 80 MM y KpanuBbl). JIyOsiHbIe BOJOKHA OY€Hb ILJIOTHO
COeIMHEHBI MEXXIy CO00i1, BKIMHUBAsICh 3a0CTPEHHBIMHA KOHIIA-
MM MEXAY IPYTUMH BOJIOKHAMMU. VICTIONB3YIOTCS T U3TOTOBIIC-
HUS TKaHeH, BBIIEIKN KaHATOB, BEPEBOK U T. 1.

0) dpegecHbie 6040KHA — BXOIST B COCTaB IPEBECUHbBI, UMEIOT U -
Hy oKoJio 2—2,5 MM. O00JIOUKM UX BCErjga OApeBeCHeBalOT, HO
VTONIIAIOTCS MEHBIIE, YeM Y JTYOSTHBIX BOJIOKOH.
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Ckaepeudsl — MepTBBIE KJIETKH C TOJICTOM PAaBHOMEPHO YTOJIIIEHHOMN
000JI0UKOI1, OIpeBEeCHEBIIICH B pe3yIbTaTe MPOTTUTHIBAHUS LIEJUTIONO3E!
KM POITOAOOHBIM BellleCTBOM — cyoepuHoM. Ckiepenabl 1o (popMe Mo-
TYT OBITh OKPYTIBIMU (KaMEHHBIE KIIETKI) M BETBUCTBIMU (OCTEpOC-
KiIepenasl). Bo BTOpMYHOI CTEHKE XOPOIIO BEIpaXKeHa CIONCTOCTh U
rnoposble KaHaibl (puc. 2.11). B ueHTpe ckiepeuns o0pa3yeTcs oJaoCcTh B
CBSI3M C OTMHPaHWEM TTPOTOIIACTA.

Puc. 2.11. Ckaepeudst n10006 epyutu 00661KHOBEHHOU
(Pyrus communis):

[ — nopa 6 naane; 2 — noposwiil Kanas; 3 — emopu-

Has ymoauwjeHHas cmeHKa; 4 — nosocms Kiemku

KaMeHucThie KJIeTKM Hanbosee paciipoCTpaHeHBI B MSIKOTH TIIOIOB
TPYIIIN, aiiBbI, B CKOPJIYIIE OPEeXOB, KOCTOYKAX BUINHU. CKIIepenIbl
SIBJISIIOTCST apMaTypoii, KOTopast CKPeTuIsieT MSIKOTh IIJI00B, ME30MUILT
JINCThEB, OCHOBHYIO TKaHb KOPHBI CTEOJIEIA.

JIaGoparopnas padora Ne 3
Tema: MEXAHUYECKUME TKAHU

[lhan:

1. CrpoeHune yrojJKoBOi KOJJIEHXMMbI YepellKa JIMCTa CBEKIIbI OOBIK-
HoBeHHoI (Beta vulgaris).

2. CTpoeHue CKIEpeHXMMbl CTeOJisl JbHA KyJabTypHoro (Linum
usitatissimum).
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3. Cxuiepeubl IUIOAOB TPYLIM 0ObIKHOBEHHOM (Pyrus communis).
4. CpaBHUTE/IbHAS XapaKTepUCTUKA TUITOB MEXaHNMYECKOM TKaHMU.

Mamepuanwvt u obopydosanue:

Mukpockorr.

T'oToBbII TIpenapart: rmomnepeyHbiii cpe3 cTedIs JIbHA.
DOUKCUPOBaAaHHBIE OOBEKTHI: USPEIITKN CBEKITBI, TUIOABI TPYIIIH.
PeakTuBbl: XJ10p-LHUHK-10/, (JIOPOTTIOLMH U COJIsTHAsI KUCIOTa
VIV CEPHOKMCJIbIN aHWUJIUH.

5. Tabmuupl: «MexaHuueckue TKaHU», «CTedesb TbHAa».

o=

3adanue 1. Paccmompemsv cmpoenue s3nudepmuca aucma eepaHu
(Geranium).

WMHcTpyKTHBHAS KapTa

IToaroroBUTH MUKPOCKOIT K paboTe.
ITpurotoBuUTH Mpemnapar MonepevyHoro cpe3a Yepelika CBeKJbl B
Karuie BOJbl.
3. YcTaHOBUTH U PaCCMOTPETh BPEMEHHbIN Mpenapar:
a) TIpU MaJioM YBEJIMYEHUN HAWTU TKaHb, TOXOXYIO HA CETKY U3
yepeayoLnXcs 0eIbIX U TEMHbIX ITSITEH;
0) 1pu OOJIBIIOM YBEJIMYEHUN PACCMOTPETh YTOIIIEHUSI, 3a0JI-
HsIo11Me yIUibl KieTku. Ha npenapare mosocTh KJIETKU — TeM-
Hasl, a yToJIlLeHUs1 — OeJible OJIeCTsIIMeE.
4. Yapanutb BoAy, UCIOJB3YSI MOJOCKU (DUIBTPOBAILHOM OymMaru u
MOJIECTBOBATh Ha Cpe3 XJIOp-IMHK-ionoM. O0paTuTh BHUMaHUE
Ha OKpacKy KJIETOUHOI 000JIOUKM.
3apurcoBaTh HECKOJIBKO KJIETOK KOJUIEHXUMBI, C/ieJIaTh 0003HAUCHU ST
1 BBIBOJIHI.

N —

3aodanue 2. O3HAKOMUMbCA CO CMPOEHUEM CKACPEeHXUMbL Cmebas AbHA
Kyasmyproeo (Linum usitatissimum).

WMHcTpyKTHBHAS KapTa

1. TToaroroBUTH MUKPOCKOII K paboTe.

2. YcTaHOBUTD FOTOBBIN MpeTapaT MoMepeyHoro cpe3a cTebJs JbHa
U pacCMOTPEeTh MPU MaJIOM YBEJIMUYEHUU TPYIIbI KJIETOK CKJIe-
PEHXMMBI — JIyOSTHBIC BOJIOKHA Ha ITeprdeprIecKoil YacTu cTe0-
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Jis1; OOpaTUTh BHUMAaHME HAa MX PABHOMEPHO YTOJILEHHBIE KJIC-
TOYHBIEC CTEHKU TOJTyOOr0 1IBETa — 1IC/UTIOJIO3HBIC.

3aprcoBaTh KJIETKU CKJIEPEHXMMBI, YKa3aTh 0COOEHHOCTH CTPO-
CHUSI.

OOBSICHUTD, ITOYEMY KJIETOYHBIC CTEHKHU JYOSIHBIX BOJIOKOH Ha
npernapare JibHa royooro 1BeTa, a IpeBeCHbIC — XKEJITOrO WK
KpacHOTO.

3adanue 3. M3yuums cmpoeHue ckiepeudoe Ha npenapame MAKOMU
He3penoeo naooa epyuiu 0ovikHoeeHHol (Pyrus communis).

N —

=

MHcTpyKTHBHAS KapTa

IToaroTOBMTH MUKPOCKOTI K paboTe.

[MpuroToBUTH TIpeTIapaT MSIKOTH TUIOAA TPYIIN B Karie BOIbI.
YCTaHOBHTE TIpeITapaT ¥ PACCMOTPETh:

a) TIpY MaJIOM YBEJIWUYCHUH TPYIITy CKICPEUIOB;

6) TIpu GOJIBIIIOM YBETMYCHUN CIIOMCTOCTD M TIOPOBEIE KaHAITHI.
IMoxeiicTBOBaTh Ha cpe3 (PIOPOTIIOMHOM M COJISTHON KHUCIIO-
TOM.

PaccmotpeTs mpenapat mpu MajioM YBeJTMYEHUN M OTMETUTD Aeii-
CTBHE PeaKTHBA.

3apucoBaTh U 0003HAUUTH CTEHKY KJIETKU, €€ MOJOCTb U MOPHI.
Crnenatb BbIBOJIbI.

3aodanue 4. Cocmasums u 3anoaHumes mabdauyy 3.

Tabauya 3
MexaHnyecKne TKaAHH

Ne
/n

Tunst

IIpusHaku
KOJJICHXMMA | CKJIEPEHXHUMa CKIICPEH B

DyHKIHSA

JKuBas uim mepTBast

®dopma KIETOK
(mapeHXUMHast WM MPO3EHXUMHAsT)

Xapakrep yTOJILIEHUS KIETOYHOM
000JI0YKH

XMMHUYECKHIi COCTaB 000JIOUKI

MecromnonoxeHne B paCTeHUH
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Bonpocs! AJisi CaMOKOHTPOJIst

HazoBuTe TMITBI MEXaHMYECKNX TKAHEH.

. KakoBbl (pyHKIIMM MeXaHUUEeCKUX TKaHEeM?

3. Kaxkue Tumnnl KOJJICHXMMBI BBl 3HaeTe? JIJ1s1 Kakoro Kjacca oTae-
JIa TIOKPBITOCEMEHHBIX XapaKTepHa KoJUuteHxumMa?

4. B Kkakmx opraHax KOJUICHXMMa BCTpeyaeTcs?

B yem oTimume KJI€TOK KOJIJICHXUMBI OT CKIIEPEHXUMBI?

HazoBute nBa THMa CKJIEPEHXUMMbBI, UX pa3IMuMsI B CTPOCHUU,

XMMMYECKOM COCTaBe 1 Tonorpapun?

7. Kaxk ncnomb3yercs CKIepeHXNMa 9eT0BeKOM?

Kakast MexaHnueckasi TKaHb CKpPEIUISIET MIKOTb IIJI0JIOB, YTO Xa-

pakTepHO B € CTPOSHNN?

N —

A

i

Tema 2.4. IPOBOJAIIINE TKAHN

[MpoBonsine TKaHW 00eCTIeYNBAIOT ITPOBEACHNE BOIbI, TTOUYBEH-
HBIX PACTBOPOB M IMPOIYKTOB aCCUMUIISILINT, BEIPAOATHIBAEMBIX JINC-
ThAMU. DIEMEHTAMU MIPOBOMSAIINX TKAHEH SIBISIOTCS COCYIBI (Tpa-
Xen), TpaxXeuabl M CUTOBUAHBIC TPYOKH. [1o cocymaMm m Tpaxemmam
OCYIIECTBIISICTCS BOCXOMSAIINNA TOK BOABI C MUHEpPAJIbHBIMU BeEIlle-
CTBaMHM OT KOPHS K TUCThsAIM. [10 CHTOBUIHBIM TpyOKaM — HUCXOMS-
NI TOK OPTaHMYECKUX BEIIECTB, 00Pa30BaHHBIX B JINCTHIX B IIPO-
ecce (oToCcUHTE3A.

Cocyodbl (mpaxeu) — 3TO JJIMHHbBIE TTOJIbIe TPYOKU, IO KOTOPBIM
BOJIa M paCTBOPHKI COJIEH MPOABUTAIOTCSI OBICTPO. BTOpUUHBIE CTEHKU
COCYAOB OIpeaeJeHHBIMU YYacTKaMU YTOJIIAIOTCS U MTPONUThIBA-
IOTCS IMTHUHOM, B CBSI3W C 3TUM COCYIBI OBIBAIOT CICAYIONINX TH-
ITOB: KOJIbYAThIE, CITMPabHbBIC, TeCTHUIHBIC, TTIOPUCTBIC 1 CETYATHIC
(puc. 2.12).

Tpaxeudsr — OTAEIbHBIE MEPTBbIE KJIETKU MPO3EHXUMHOMN (POPMBbI
C 3a0CTPEHHBIMU KOHIIAMHU, OAPEBECHEBIIMMM CTEHKAMHU B BHIE KO-
Jiell, CIMpaieit y roToCeMEHHbIX C OKaiMJIeHHbIMU Mopamu (puc. 2.13).

Cumoguonvie mpyoKu ¢ KAemKamu-cnymHUuyamy — X1UBble TIPOBO-
TSI 9JIEMEHTBI, COCTOSIIIIME U3 TTPO3EHXMMHBIX KJIETOK, MoIepey-
HbIE MEPEropoaKU MeXIy KOTOPbIMU YTOJIIIAIOTCS, YACTUUHO pa3py-
IIAFOTCST M Ha3BIBAIOTCS CUTOBUAHBIMY TTACTUHKAMMU.
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Puc. 2.12. IIposodswas mxkans 60cxo0sujeeo
moka (kcunema):
I — koavuamotii cocyd;, 2 — 0CHOBHASI MKAHb;
3 — nopucmolii cocyd; 4 — cnupanavbHulli cocyo;
5 — dpesecHbie 6010KHA; 6 — AeCMHUYHbLI COCYO

Puc. 2.13. Tpaxeudw: dpesecuruol
cocHol (Pynus sylvestris):
1 — kaemka mpaxeudst; 2 — okaii-
MAaeHHas nopa; 3 — emopuunas 060-
A0YKA OKAUMAEHHOU nopol; 4 — nep-
BUYHAS 00040YKA C MOPYCOM
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Puc. 2.14. IIposodswas mxkaHs
HUCX005We20 MmoKa:

1 — cumosuonas nepeopodka cumo-
BUOHOU MpYOKU; 2 — UUMONAA3MA
cumoeuoHoi mpyoku; 3 — uyumon-
Aa3MA KAeMKU-CHYmHUUpl; 4 — 10po
KAeMKU-CRYMHUYbI

3peable CUTOBUIHBIE TPYOKM
He UMEIOT sgapa, LIMToIIa3Ma |
BaKyoJIb CMEIIMBAIOTCS, TOHO-
miact ucuedaeT. CUTOBUIHBIE
TPYOKM CBSI3aHBI C OMHOM MJIM HE-
CKOJILKUMM KJIETKaMU-CITyTHUIIA-
MU (puc. 2.14).

ITpoBopsie TKaHM 10 IIPOUC-
XOXIEHUIO OBbIBAIOT IEPBUYHBIMU 1
BroprYHbIMU. [1epBUYHBIE TTPOBOJIS-
LIMe 3JIEMEHTHI BO3HMKAIOT U3 IIPO-
KaMOusI, BTOpUYHBIE 00pa3yloTCcs
U3 KamOousl.

2.4.1. Ctpoenne 1 THIbI COCYUCTO-
BOJIOKHUCTBIX ITyYKOB

IIpoBonsiue TKaHU 00pa3yIoT
KOMILIEKCHI — TIPOBOISIINE TTyY-
KW TIPOHU3BIBAIOIINE BCE OpPTaHBI
pACTeHMIA, B TUCThSIX OHU HA3bIBa-
I0TCS HCUNKAMU.
[Ipoeooawuii nyuox COCTOUT U3
JIBYX PSIIOM PACTIONTIOSKEHHBIX YaCTelA:
a) Kcuaemvl, Uil OpeeecuHvl, —
MPOBOISIIECH BOAY;

0) @nooambl, uru ayba, — PoOBO-
JISIIIEe OpraHUYECKUE BEIIE-
CTBa.

B cocraBe kcuiaeMbl U (hJI03MBI, KPOME MTPOBOISIIINX TKAHEH, UMe-
I0TCSI OCHOBHAsI TKaHb M MeXaHWYeCcKMe BOJOKHA. Takue myyku Ha3bl-
BalOTCS cOCYyOUCMO-80A0KHUCHbIMU.

B 3aBuCHMOCTH OT B3aMMHOTO PACHOJIOKEHUSI KCUJIEMbI U (PJ103MbI

pas3jnyaroT TUIIbI ITYYKOB:

— K0A4amepanvHuill 3aKpbimblil NY40K, B KOTOPOM (hjiodMa U KCU-
JieMa pacroJjaraiTcsi 00K 0 00K, MeX1y HUMU HeT BTOPUUHOMK
MepucTeMbl KamOust (puc. 2.15). 3akpbIThie KoJuiaTepaibHbIE CO-
CYIMCTO-BOJIOKHUCThIE MYYKU HAXOASTCS B CTEOJI€ OJHOI0b-
HBIX PaCTEHMI W JIUCTHSIX TOJIOCEMEHHBIX 1 TIOKPHITOCEMEHHBIX;
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Puc. 2.15. 3akpvimotii
K0AaamepanvHulll cocyoucmo-
B0N0KHUCMbLIL NYHOK KYKYDY3bl
(Zea mays):

1 — ocroeHas mkauns, 2 — ckaepeHxuma;
3 — cumosudnsie mpybKu ¢ Kaemka-
Mu-cnymuuyamu; 4 — cocyd kcuaemol;
5 — dpegecnas napenxuma Kcuiemol

— K0a44amepanbHbili Ty4OK HA3bIBACTCS OMKPbIMbIM, €CIA MEXIY
(105MoOIi M KcuaeMolt 3akJiaablBaeTCsl U PYHKIIMOHUPYET KaM-
Ouil, Takue COCYyAUCTO-BOJOKHUCTBIE MyUKU XapaKTepPHBI AJIs1
pacTeHu# Kjacca ABYIOJbHbIE U HAXOASTCS B cTebJie U KOPHE
(puc. 2.16);

3
4 Puc. 2.16. Koanamepaawnuiii
OMKPbIMbILL COCYOUCMO-
BONOKHUCMbII NYHOK
NOOCOAHEUHUKA 0OHOACMHE20
(Helianthus annuus):

1 — ckaepenxuma nepuyux-

AUMECKO20 NPOUCXONUCOCHUS;

2— ¢aooma; 3 —kambui;

4 — cocyowl kcuaemvl; 5 — dpe-

6eCHas napeHxuma; 6 — OCHOG-
HAs MKAHb
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58

— oOuxoasamepanvublii (IByOOKOOOUHbBIN) 0mKpbimblii COCYAUCTO-
BOJIOKHUCTBIH MyYOK — KCHUJIeMa HaXOAUTCSI MEXy IBYMSI Ha-
PYXHBIM (BTOpUYHas (hJi03Ma) U BHYTpEeHHUM (TiepBUYHas diio-
9Ma) TsKaMU (Bao3Mbl. bukosnatepaibHble OTKPBIThIE MTyYKHU
XapaKTepHBbI 1JIs1 CTeOIsT ABYIOJbHBIX pacTeHuit (puc. 2.17);
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Puc. 2.17. Buxkoaramepanbuslii OmKpbmbLii po-
005U NYHOK cmebas MblKebl 00bIKHOBEHHOL
(Cucurbita pepo):

A — nonepeunwiti cpes; b — cxema; 1 — ¢haosma
emopuunas; 2 — Kcuiema emopuunas; 3 — Kam-
outi; 4 — kcunema nepsuunas;, 5 — dpesechas na-
pexxuma; 6 — gaosma nepsuyHas

—  paoduanbvHulLil 3aKpbiMblid COCYIUCTO-BOJTOKHUCTHIN MTyJOK — yda-
CTKH TIEPBUIHOMN (hJIOOMBI ¥ TIEPBUYHOM KCUIEMBI YePEeIyIOTCSI
Mo paamycy. PammanbHBIN 3aKPBITHII MTYYOK XapaKTepeH st
KOpHel OMHOIOMbHBIX PACTEHUI, ¥ IBYAOIBHBIX pACTCHUIN Ta-
KOM THM My4yKa UMEIOT KOPHU B 30HE BcacbiBaHUs (puc. 2. 18);



Puc. 2.18. Paduanvubiii 3aKpsimslii cocyoucmo-
8010KHUCMDbLI ny40K KOpHA upuca (Iris):

1 — nosma nepsuunas; 2 — kcunrema nepeuu-
Has; 3 — OpeeecHas napewxuma;, 4 — Kiemku

35HA00epMbl

— KOHUeHmMpu4ecKull 3aKpbulmbili TIy4OK ObIBAET JABYX TUIMOB:
1 — amduBazanbHbIM MyYOK MEepBUUHASI KCUIEMa CO BCEX CTO-
POH OKpYyXKaeT MepBUUYHYI0 (JI03MY; 2 — aMPUKpUOpabHbIN
My4yoK — nepBUYHAas (hJIo3Ma OKPYKAET MePBUYHYIO KCUJIEMY

(puc. 2. 19, 2.20).

Ecnu kcunema u dmosma pasuene-
HBI KaMOWeM, TTyJ9OK Ha3bIBaeTCSI OT-
KPBITbIM, T. €. CHOCOOHBIM K 00pa3oBa-
HUIO HOBBIX 2JIEMEHTOB (hJIO3MBI ¥ KCH-
nembl (puc. 2.16, 2. 17). 3akpbiThie
IIPOBOISIIINE TTYIKN HE MMEIOT KaMOWsI,
HampuMep KoJiaTepaibHble 3aKpPHIThIC,
KOHIIEHTpUYECKHe, panuaibHbie. OHM
XapaKTepHBI 1JIsl KOPHEeW u cTedieit oj-
HOIOJIBHBIX paCTeHUIA, TTAITOPOTHUKOB U
OOJIbIIMHCTBA TUCThEB (puc. 2.15, 2.18,
2.19, 2.20).

OTKpPHBITHIE TTYIKN CBOMCTBEHHBI KOP-
HSIM W CTeOJISIM IBYIOJIBHBIX W TOJIOCE-
MEHHBIX pacTeHUI.

Puc. 2.19. Amgueazanvruiii
3aKpbIMbLI RYHOK KOPHeBUWa
aanoviwma (Convallaria):

1 — ¢hnosma; 2 — cocyodvl kcune-
mol; 3 — ocHOHAS napexHxuma
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Puc. 2.20. Amgpuxpubpaivhblii 3aKpoimolii
nyYoK KOpHesUwa nanopomuuka
(Pteridium):

1 — @aosma; 2 — kcusema; 3 — 0CHOBHAA
napenxuma

JlaGopaTopHas padora Ne 4

Tema: TPOBOJAIINE TKAHU

[Lran:
1. Cocyabl U CUTOBUIHBIE TPYOKMU CTEOJIsI ThIKBbI OOBIKHOBEHHOM
(Cucurbita pepo).

2. Taxeunpl 1peBecHHbI COCHbI 00bIKHOBeHHOI (Pinus sylvestris).

3. CocyaucTo-BOJIOKHUCTBIE IMMyYKH CTEOJIEI: TIOICOTHEYHMKA OfI-
HosetHero (Helianthus annuus), KyKypy3bl (Zea mays), ThIKBbI
o0bikHOBeHHO# (Cucurbita pepo), kopHst upuca Huzkoro (Iris
pumila), KOpHeBHILIA MAITOPOTHUKA.

4. CpaBHHTebHASI XapaKTePUCTUKA ITPOBOISIINX TKAHEH.

Mamepuanst u 06opyoosanue:

1. Mukpockor.

2. ®ukcupoBaHHBIC OOBEKTHI: CTEOJIM THIKBHI U TTOACOTHEYHNKA.



3. ToToBble npenapaThl: TAHT€HLIMAIbHbBIN Cpe3 APEeBECUHBI COCHBI,
MonepeyHble Cpe3bl CTeOIeit: KyKypy3bl, THIKBbI, KOPHSI UpUCa,
KOpPHEBHILIA MarOpOTHUKA.

4. PeakTuBbI: CEPHOKUC/bIN aHUJINH, WX (QJIOPOTTIOLUMH, U COJIsI-
Hasl KUCJIOTA.

5. Tabmuipl: «<AHATOMUSI KOPHS», «“AHATOMUSI CTEOJIST COCHBI», «AHA-
TOMUS CTeOJIsI KYKYpYy3bl», «“AHAaTOMUS CTEOJIsI TTOACOTHEYHUKA».

3adanue 1. Paccmompems cocyobl u cumosuouvie mpyoku 6 cmebne
muikevl 00bikHO6enHoU (Cucurbita pepo).

Cnenarb IpOAOJIbHBIN Cpe3 MPOBOASIIETO Myuyka (UKCUPOBAHHOTO
cTe0J1s1 THIKBBI, TTOJOXUTh Ha MPEIMETHOE CTEKJIO B KaIrlIl0 CEPHOKUC-
JIOTO aHWJIMHA WM (DJIOPOTJIOLMHA U COJISIHOM KUCJIOThI, HAKPBITh MO-
KPOBHBIM CTeKJIOM. [Ipu MajioM yBeJIMUEHUN PACCMOTPETh pa3IUUHbIe
TUIIBI COCYIOB — 3TO KCUJIEMa, U CUTOBUAHbBIE TPYOKU CO CKOIIEHHBbI-
MM CUTOBUIHBIMU TIeperopoakamMu — 310 ¢josama. O0paTuTh BHUMaHUE
Ha OKpacKy CTEHOK COCYJI0B U CUTOBUIHBIX TPYOOK, OOBSICHUTD, IOYe-
MY OHU TO-Pa3HOMY OKpallleHbl. 3apUCOBaTh KOJbUYaThIiA, CIIMPaTbHBII
M CeTYaThIil COCYIbl, CHTOBUIHBIE TPYOKU C KJIETKAMU-CITyTHULIAMMU,
caenarb 0003HAYEHMST U BbIBOJIBI.

3adanue 2. O3HaKoMumovcsa co cmpoeHuem mpaxeuo é opegecure co-
cHbl 00bikHOGeHHOoU (Pinus sylvestris).

B3gTh TOTOBBIN IpenapaT TaHTEHLIMAILHOTO cpe3a APEBECUHBI CO-
CHBI M PACCMOTPETH MPU MaJIOM YBEJIMUYEHUU MUKpOocKora. O0OpaTUTh
BHUMaHNE Ha (POPMBI KJIIETOK Tpaxeu 1, NX 3a0CTpeHHbIe KOHIIBI. Tpa-
XEUIbI IPEBECUHBI BBITIOJTHSIIOT (DYHKIIMIO TTPOBEASHUST M MEXaHU4IeC-
Ky1o pyHK1IMIO. B npeBecrHe COCHBI BBIpaXKeHBI TPaxenabl, 00pa3oBaH-
HBIE€ BECHOI — KPYITHOTO CEYEHUSI, IETOM — CPEIHETO CEUeHMsI, OCe-
HBIO MEJIKOTO CeUYeHMsI, BMECTE OHM 00pa3yloT rogmyHoe Koabuo. [1pn
OOJBLIIIOM YBEIMYEHNH pacCMOTPETh OKaliMIEeHHBIe TTOophl. Boma mo tpa-
XenaaM JOBUKETCS MeIJIeHHO. 3apucoBaTh 1—2 KJIETKM Tpaxeud, Cae-
JIaTh BBIBOIIBI.

3adanue 3. O3HaAKOMUMbBCA CO CMPOEHUEM COCYOUCMO-80A0KHUC-
MblX NYYK08 HA NONEPeuHbIX cpe3ax cmebdaell: NOOCOAHeUHUKA 00HOAem -
Heeo (Helianthus annuus), kykypy3wl (Zea mays), moikébl 00bIKHOGEH -
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Hou (Cucurbita pepo), kopusa upuca nuskoeo (Iris pumila), kopuesuwa
nanopomuuxa (Pteridium).

PaccmoTpeTh cTpoeHme TpOBOISIIEro MydKa Ha ITOCTOSTHHOM TIpeTia-
pate ToTepeIHOro cpe3a cTedIsT KyKypy3bl. [1py MajmoMm yBeIndeHIT
HaiT! P1osMy 1 Kcuiemy, oopaTuTh BHUMaHWE Ha MX pacIIOIOKEHIE
OTHOCUTEIILHO APYT ApyTra ¥ HaIlpaBieHNe K mepudeprui Win K LeHTPY.
3apucoBaTh MPOBOIIIINIA MyIOK KYKYPY3Hl, YKa3aTh TUCTOJIOTUIECKIE
(TKaHeBBIC) BIEMEHTHI (DIIOAMBI U KCUJIEMBI, HallpaBJicHNE TOKOB Be-
IIECTB, ONPEACTUTH TUIT TIPOBOISIIIETO TTyJKa.

[Tpn MamoM yBeTMIEHNN PACCMOTPETh TOTOBEIE TTpEITapaThl CTeOei
TTOICOTHEUHNKA, KMPKAa30Ha, THIKBBI M KOpHS nprca. OOpaTUTh BHUMA-
HHe Ha B3aMMOPACITONIOKEHNE B HUX (DIIO3MBI I KCUJIEMBI, Ha HaJTM4I1e
WM OTCYTCTBHE MEXIY HUMU KaMOMsI. 3aprcoBaTh CXeMaTUIHO WX CTPO-
eHHe, clesiaTb 0003HAYEHHSI, OTIPEICIUTD THUIT ITyYKa, CIeIaTh BEIBOIBI
JUTST KaKMX OPTaHOB PACTeHUIT OHM XapaKTepHBI.

3adanue 4. Cocmasumo u 3anosnumos maobauuyvt 4, 5.

Tabauya 4
CpaBHHTEJbHAS XaPAKTEPUCTUKA MPOBOASIINX TKAHEH
Ne Tprssaks CurtoBuHBIE TPYOKH Cocynbl Tpaxerms
n/n U KJIETKH CITy THHULIBI (Tpaxen)
1 | Oysxms
2 | XKvBas TKaHb WJIH MEp TBASI
3 | OcoOeHHOCTH CTPO SHUSL
4 | XuMHYECKHI COCTaB
KJICTOYHOM 000JI0 UKH
5 | B KaKkyo 4acTb NpOBOJIAIL €TO
My9IKa BXOIUT
(dhs109MY WM KCHII EMY)
Tabauya 5
CocynucTo-BoJJOKHUCTBIE MYYKH
N Hamane Bsaumopacnoro- B xaxux
i Hazpanue myuka KaMGus: JKeHHUE (II0IMBI oprasax
1 KCUJICMBbI pacTCHUs
1 2 3 3 4

1 | KomnatepanbHbIii:
a) 3aKpbITHIH
0) OTKPBITHII
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Oxonuanue mabauyvt 5

2 3 3 4

BrkonnarepanbHbII OTKPHITHIN

PagnanbsHbIi 3aKpBITHIN

BN AT

Konuentpuueckuii:
a) am(uBazaIbHBIN
0) aMmbUKpUOPATBLHBIN

Sk wh

11.

12.
13.

S0 00N

Bonpocs! A1 cCaMOKOHTPOJIsA

Kaxkue npoBogsiiie TKaHU OTHOCSITCSI K BOCXOSIIEMY U UCXO-
JIsIeMy Tokam?

B uem pasHulia Mexay TpaxesiMu U TpaxeuaaMmu?

KakoB oHTOreHe3 cocyaoB?

Yro Takoe TWILIbI?

Kakwue BelecTBa IBVXKYTCS TTIO CUTOBUIHBIM TpyOKam?

Yro Takoe Kajuie3a U Kak J0Jro (yHKIIMOHUPYIOT CUTOBUIHbBIE
TpyoKu?

KakoBbl 0COO€HHOCTH TTPOBOJISIIIIMX TKAHEH TOJIOCEMEHHBIX?
HazoBute yactu mpoBosiiiero myuka. Kakosa ux pyHkims?
HazoBute ructosornyeckue 3JeMeHThbl (JI03MbI M KCUJIEMbI?

B yeM oTiinure OTKPBHITOTO U 3aKPBHITOTO MPOBOASILIETO MyuKa, 1
JIUIS1 KaKUX paCTeHU OHU XapaKTepHbI?

HazoBuTe TUIIBI TPOBOASIILIMX MYYKOB IO B3AaUMOPACTIOJIOKEHUIO
KcuiieMbl ¥ (pJ103MbI?

Kax Ha3zbpIBaeTcst MpoOBOASIIMI MTy4OK B iucTe?

M3 kakmx TKaHei opmMupyeTcs iepBuUHasi (hjiosMa U Kcuiema?
Bropununas ¢pnosma u kcurema?

Tema 2.5. OCHOBHBIE TKAHU
(CAMOCTOATEJIBHAA PABOTA)

OCHOBHBIE TKAaH! COCTaBJISTIOT 6OJ'II)HJYIO YaCTb pa3/IMYHbIX OPraHOB
pacTCHUA. OCHOBHYIO TKaHb Ha3bIBAaIlOT I’lapeHXMMOL?, 9TO XKHMNBbIC KJICT-
K1 HapeHXI/IMHOfI (I)OpMBI. Memy KIJIETKaMM IMMapC€HXUMbI BOGHNKAIOT
MCEXKKICTHUKHM, MMPOCTPpaHCTBA HAITOJIHEHHLBIC BO3OYXOM, M3 KOTOPLIX
IIPOTOIIACT KJIICTKU IMOJYYACT KUCIOPOIA IJId AbIXaHUWA 1N yrﬂeKHCJ’IBIVI
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ra3 misg ¢potocuHTe3a. KireTouHble 000JI09KM TOHKME, TIEJUTIONO3HbBIE,
MHorma ogpeBecHeBalOT. OCHOBHAsI TKaHb pa3BUBAETCS U3 IEPBUYHOM
MepUCTEMBbI WIK 13 KaMOwust. [1pu onpenesieHHBIX YCIOBUSIX OCHOBHBIE
TKaHM TIPMOOPETAIOT CIIOCOOHOCTH K ASJACHUIO 1 JAal0T Ha4aJI0 BTOPUY-
Hoit MepucTteMe. OCHOBHAs TKaHb COCTABJIIET CEPALIEBUHY CTEOIsI, Me-
30T JINCTA, SHAOCTIEPM 1 TIEPUCTIEPM CEMSIH, OKOJIOTIIIOMHUK COY-
HBIX TUIOJIOB.

B 3aBUCHMMOCTH OT BBITTOJTHSIEMBIX d)YHKHHﬁ, TIPONCXOXKIOCHUA N CTPO-

€HUA OCHOBHBIC TKaAaHU MMOAPA3ACIIAIOT HA CIICAYIOIIME TUIIbBI:
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1. Accumunssyuonnas napenxuma (xjjopeHxuma). Haxoaurcs nop

SMUAEPMUCOM, UTO OOecrneuyruBaeT ra3000MeH 1 Xopolliee oc-
BeweHne. COCTOUT U3 OMHOPOIHBIX TOHKOCTEHHBIX ITapEHXNM-
HBIX KJIETOK. B X ITOCTEHHOM CJ10€ LIMTOILIa3Mbl COJIE PKaTCsI
MHOTOUMCJIEHHbIE xJ10oporuiacTsl (puc. 2.21). IIpocBeunBasi CKBO3b
MMPO3pavHyIo 3NUACPMY, XJIOPEHXMMA MPUIAET 3eJIeHBII LIBET
JIUCTBSIM U MOJIOABIM cTeOIsiM. OcHOBHas QPYHKUIMSI — (HOTO-
CUHTE3.

Puc. 2.21. Dnudepma aucma upuca
(Iris germanica) nonepeunoiii paspes:

1 — 3ambikarwuwue Kaemku; 2 — ycmouye;

3 — 6030yxoHOCHas nosocme; 4 — Kaemku

snudepmol; 5 — Kymukyara;, 6 — KiemKu
mezouana; 7 — Xa0ponaacmol

3anacarouas naperxuma. K HAKOTUIEHUIO 3aMIaCHBIX BELIECTB CIO-
COOHBI Bce xXuBble KiieTKr. O 3aracarolmnx TKaHsIX TOBOPSIT B TEX
CITyyvasix, KOrma 3anacaroriast (byHKIIUS BBICTYIIAET Ha MIEPBOE MECTO.
MHorojieTHUE pacTeHWsl HaKalIMBalOT 3aIachl BellIeCTB KaK B
OOBIKHOBEHHbBIX KOPHSIX U Mo0erax, Tak 1 B ClielMaan3upoBaH-
HbIX — KJIYOHsIX, KOpHEeBHUILIAX, JIyKOBUIIaX. BelliecTBa MoryT Ha-



KaIlJIMBaTLCS B TBEPIOM WMIIM PACTBOPEHHOM BUIIE: Kpaxmal, Oe-
KW, caxapa, XKHpHBIe Macja, a TaKKe aTKaJOWIbI, TIIMKO3WIHI,
JIyousibHbIEe BelecTBa (puc. 2.22). BodoHochas napenxuma pa3Ho-
BUIHOCTH 3aracaronieii mapeHxuMbl. COCTOUT U3 KPYITHBIX TOH-
KOCTEHHBIX KJIETOK, 3aITOJTHEHHBIX BOIOM. DTOT TUIT OCHOBHOM
TKaHW XapaKTepeH IJIsT pacTeHWi, OOMTAIOIINX B 3aCYIUIMBEIX
YCIIOBUSIX TTYCTBIHB M TIOJIYITYCTBIHD (CT€OIM KAKTYCOB, JINCThSI
araBbl, aJiod U JIp.).

Puc. 2.22. 3anacaowas napenxuma kayous kapmogens
(Solanum tuberosum):

[ — yumonaasma; 2 — KpaxmanvHoie 3epHa

3. BodoHnocnas napenxuma pa3HOBUIHOCTD 3allacarolleil mapeHXUMBbI.
CoCTOUT M3 KPYITHBIX TOHKOCTEHHBIX KJIETOK, 3aITOJTHEHHBIX BO-
JIOI. DTOT TUTT OCHOBHOM TKaHM XapaKTepeH TS pacTeHMIA, 00M-
TaIOIIMX B 3aCYIIIVBBIX YCIIOBUSX ITYCTHIHB 1 TIONYITYCTHIHD (CTeOIN
KaKTYyCOB, JIUCThS araBbl, ajlod W Op.).

4. [loenowarowas napenxuma. ItpaeT BaxkHYIO pOJIb B XXKM3HU pacTe-
Husl. Yepes Hee B TeJIO pacTeHUsI U3 BHEIIIHE! cpebl OCTynaeT
BOZIa M paCTBOPEHHBbIE MUHEpATbHBIE BelllecTBa. [lommoriatorniast
MMapeHxXnMa pacriojioXkeHa BO BCACHIBAIOIICH YaCTH KOPHS TTOM
[MOKPOBHOM TKaHbIO (puc. 2.6 cTp. 44).

5. Bozdyxonocnas napenxuma. Hocut Ha3zBaHUe aspeHXUMa U pas-
BUBAeTCS Y PAaCTEHWIA, TIPOU3PACTAIONINX B YCIOBUSIX U30BITOU-
HOTO YBJIAXKHEHMSI. DTOT TUTT OCHOBHOI TKAHUM XapaKTepU3yeT-
csI OOJTBITUMU MEXKJICTHIKAMHK, B KOTOPBIX CKATLTMBAETCS BO3-
IyX. A3peHXMMa BCTpedaeTcsT BO BCeX OpraHaxX BOIHBIX
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1 OOJIOTHBIX pacTeHUI — KOPHSIX, CTeOIsIX, MUCThax. Hampu-
Mep, KJIeTKU adpeHXMMbl CUTHUKA (Juncus) 3Be3auaToii pop-
MBI, MEXITy KOTOPBIMU PACTIOIOKEHBI OOIITUPHBIE MEXKKICTHBIC
npoctpaHcTBa (puc 2.23). Y BOAHBIX paCTeHUI YMEHbIIAET II0T-
HOCTb, TTOMOTas JAepKaThbCsd Ha MOBEPXHOCTH BOABI, HAIIPU-
Mep, Kyobiika xenrast (Nuchora lutea).

Puc. 2.23. Bo3dyxoHocHas napeHxuma — aspeHxuma:

A — nponepeunwill cpe3 uepewka aucma kKyoviuwku xceamou (Nuphar lutea);
b — aspenxuma cmebas cumnuxka (Juncus); 1 — kaemku OCHOBHOU MKAHU;
2 — 8030YXOHOCHbLI X00; 3 — 6emeucmolii 8040COK

JIaGoparopnas padora Ne 5
Tema: OCHOBHBIE TKAHM

[lhan:

1. CrpoeHue 3anacarolieil mapeHXuMbl KJIyOHs1 KapTodess (Solanum
tuberosum).

2. CrpoeHue aspeHXuMbl cTeOJ1s1 pecTa IiaBatolero (Potamogeton
natans).

3. CpaBHHTEbHAS XapaKTepHUCTHUKA TUTIOB OCHOBHOM TKaHM.
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Mamepuanvt u o6opydosanue:

L=

5.

Mukpockorr.

ITocTrostHHBIN TTpenapart: MonepeyHblii cpe3 paecTa.

Knybens kapTodens.

PeakTuBhl: pacTBOp #oma B flonuae Kajiusl, TUCTULTMPOBAHHAS
BOJA.

Tabauiibl: «3amacHble BelllecTBa», «AHATOMUS JINCTA KAMETUN».

3adanue 1. I[Ipueomosums npenapam cpesa kayous kapmodgheas (Solanum
tuberosum) u 03HAKOMUMbCS C OOWUMU YePMAMU CIPOeHUs 3anacaruell
napeHxumol.

—

7.

WMHcTpyKTHBHAS KapTa

IToaroroBUTH MUKPOCKOIT K paboTe.

Crnenatb TOHKHUI cpe3 ¢ Kycouka KJyOHsT KapTodesst U TPOMBbITh

BOJION.

IToMecTuTh cpe3 B KaIlllo BOAbI, HA MPEAMETHOE CTEKJIO U Ha-

KPBITh MOKPOBHBIM CTEKJIOM.

YcTaHoBUTH TpenapaT U pacCMOTPETh:

a) TIpU MaJIOM YBEJIMYEHUU KPYIMHbIE TOHKOCTEHHbIE KJIETKU OK-
pyrioit GopMbl U MEXKKIETHUKU;

0) 1pu OOJIBLLIOM YBEJIMYEHUM — THUIIbl KpaXMaJbHbIX 3€PEeH U UX
CJIOUCTOCTD.

Okpacur npermnapar paCTBOPOM ioaa B MOAUCTOM KaJIiu.

3apucoBaTh HECKOJIBKO KJIETOK 1 0003HAYMTh: KpaxMasbHbIE 3epHa

U MEXKIIETHUKMU.

Cnenatb BbIBOJIbI.

3aodanue 2. Paccmompemn aspeuxumy Ha NOCMOSHHOM npenapame no-
nepeunoeo cpesza cmebas pdecma (Potamogeton natans).

1.
2.

3.

MHcTpyKTHBHAS KapTa

IToaroroBUTH MUKPOCKOM K padoTe.

YcraHOBUTE ITpenapaT M HAWTHU IIPY MaJIOM YBEJTMUCHUM IO, D11 -
JIEPMHUCOM TKaHb C KPYIHBIMU TTOJIOCTSIMU, OTIEJICHHBIMU APYT
OT Ipyra psiioM MEJIKNUX KJIETOK.

3apucoBaTh Y4aCTOK a3pEeHXMMBI 1 0003HAYMTh BO3AYXOHOCHBIE
XOJIBI.
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3aodanue 3. Cocmasumo u 3an0AHUMb madauyy O.

Tabauya 6
OcCHOBHbIE TKAHH
IIpusnaxu
Ne Ocob6ennoctu | Pacronosxenue
n/n | PasHoBHIHOCTS DyrKups CTpOEHHs B PaCTCHUH
[IapEHXUMBI

1 | AccuMusiniioHHast (XJIOPEHX hMa)

2 |3amacarommas

3 [BomonocHast

4 | [Mornomiarormast

5 | Bo3myxoHo cHasi (a9peHXHMa)
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Bonpocs! AJisi CAMOKOHTPOJIS

BBIE 3epHa?
OHa xapakTepHa?

¢orocunHTe3a?

Tema 2.6. BBI/IEJINTEJIbHBIE TKAHN

Kakne ocHOBHBIE TKaHU BbI 3HaeTe?
IToyeMy OCHOBHBIE TKAHU TaK HAa3bIBAIOTCSI?
I'ne HaxonuTcs moryiolarolas napeHxuma?

B xakoit mapeHxruMe OTKJIaABIBAIOTCI KpaxMalbHbIE U aJIeiipOHO-

(CAMOCTOSATEIBHASA PABOTA)

B kakoii napeHxume 3amnacaetcs Bo3ayx? st Kakux pacTeHui

Kak HaszpIiBaeTcs1 OCHOBHAsl TKaHb, Y4acTBYIOllasl B IIpoliecce

BreigenmrenbHBIE TKAHU BBIICISIOT BEIllleCTBA, MCKITIOYAIOIIe -
cs1 U3 obmeHa BellecTB (MeTaboau3ma). Hekotopbie BelliecTBa mpej-
CTaBJISTIOT COOOI OTOPOCH!, BO3HUKAOIINE KaK IMTOOOYHBIE TTPOTYKTHI
B oOMeHe BelllecTB pacTeHuii. Takue BelllecTBa, Kak CMOJbI U 3(Up-
HBIE MacJia, B MPOIIECCEe IBOTIOIUHA TTOTYIMUIN AOTIOTHUTEIBHYIO (DyH-
kuuto. Hammpumep, cMombl u apupHBIE Maciia Ie1aoT pacTeHUsI HeChe-
JTOOHBIMM M OTITYTMBAIOT TPABOSIAHBIX JKUBOTHBIX. Hanmaume cMoir B
JIpeBEeCUHE XBOWHBIX MPUIAET €il OOJBIIYI0O YCTOWUYMBOCTL ITPOTUB
THACHUS.



Brimensembie BemiecTBa neasATcsd Ha aBe rpyniisl. [lepBas rpymma —
3TO TepIeHBI: 3(pUpHBIe Maciia, baxb3aMbl, CMOJIBI U KaydyK. Bropas
TpyTIIa — ToJcaxapuabl: CIM3M, caxapa, a TakKKe COJIM, Boja.

Hecmotpst Ha Mopdoaornaeckoe 1 XMMIIECKOe Pa3HOOOpasue, BhI-
JeUTeIbHBIC TKAHU ACIATCA Ha IBEe TPYIIIHI, B 3aBUCUMOCTH OT TOTO
BBIZICJISIIOT JTM OHY BeIlleCTBa HAPYXKY, WU STU BBIICICHHBIC BellleCTBA
OCTarOTCS BHYTPH paCTEHUSI.

2.6.1. Hapy:Kable BbIIeMTEIbHbIE TKAHH

Kenesucmole 6040cku — TIPOU3BOJHBIE AMUAEPMBbI. Yaillle Bcero co-
CTOWUT M3 MHOTOKJIETOYHOM HOXKHM M OMHOKJIETOYHOH TOJIOBKU. Y Mapu
1 Je0eIbl sKeJIe3NCThIe BOJIOCKH Ha JINCThSIX UMEIOT BI OEJI0OTO HayleTa
1 BBIICIISIIOT BOAY M coJi. 2KeJie3mcThie BOJIOCKHU TTeJTAPTOHUN COCTOSIT
13 MHOTOKJIETOYHOI HOXKHN M OMHOKJIETOUHOM TOJTOBKM, KOTOPAst BBI-
JessieT aprupHbIe Maciia B IPOCTPaHCTBO (puc. 2.24).

AmepeeHybl — XKeJie3KU, (popMUPYIOIIMECcs] HE TOJILKO MTPU y4acTUU
OJHOM 3MuAEpPMBI, HO U OoJiee TyOoKo Jexalux TkaHei. Hampumep,
TTeJIbTaTHBIC SKEJIE3KW Y CMOPOAMHEI, MMEIOIIIME BT IINTKA Ha HOXKE
(puc. 2.24).

Keyuue osocku (kpanusa). UMeoT 0cCOOEHHOCTH, TTO3BOJISIIOLLIUE
UM JIeICTBOBATh HAITOAO0OMEe MUHUATIOPHBIX IITTPUIIEB, BIIPHICKUBAIO-
IIAX eIKHe BeIlecTBa MO KOXKY XMBOTHOTO WJIM YeJloBeKa. bosbiras
KJIeTKa, HATIOJTHEHHAs eIKNM COKOM, HaXOJIUTCS B COCTOSTHUU Typ-
ropa. BEITSHYTHINT KOHYMK BOJIOCKA MMEET OKPEMHEBEBIINE, OYCHD
XpYIIKME CTEHKHU, KOTOPBIE TIPU JIETKOM ITPUKOCHOBEHNM 00JTaMbIBa-
IOTCS ¥ 00pa3yioT OocTphie Kpasi. Boocok BrmBaeTcsT B KOXY W BBI-
JIaBJINBACT COK.

Hekxmapuuiku BBIIEISIOT CaXapUCTYIO KUIKOCTh — HEKTap, CIIyska-
LM TPUMaHKOM JJ1s1 HACEKOMBIX OIbLIMTeei. Yalle BCero oHu Haxo-
IATCS B IIBeTKaX. BhImeInTeIbHbBIE KIIETKM HEKTaPHUKOB UMEIOT BBICO-
KYI0 aKTUBHOCTh OOMEHA BEIIECTB; K HEKTApHUKY MOXKET TTOIXOIUTh
ITPOBOISIIINI TTYYOK.

Tudamoper BEIIEITSIIOT HapyXKy KamneIbHO-XUAKYIO0 BOAY M PacTBO-
PEHHBIE B HEU COMU.

[TuwesapumenvHule dcese3ku HACEKOMOSIAHBIX PaCTeHUM (POCSIHKA).
ZKunkocTs, BeImensieMast STUMU JKeJIe3KaMy, COTEePKUT (DepMEHTHI, KHC-
JIOTBI, C TIOMOIIIBIO KOTOPKIX TMIepeBapUBaIOTCS TTOMaHHbBIe HACEKOMEIE.
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Puc. 2.24. Hapyochble gvi0eaumenbHble mKaHu:

1 — 6040COK neaapeoruu ¢ IKCMPAKMoM, 6bl0eNeHHbIM N0 KYMUKYA0U; 2 — 6010~

COK posmapuna; 3 — 6040COK Kapmogheas; 4 — nysvipuamoie 6040CKU Aebedbl

¢ conamMU 8 8aKyoAsX; 5 — neavmamuas (WUMOBUOHAs) JCeae3Ka AUCMA 4epHOU
CMOPOOUHbBL

2.6.2. BHyTpeHHHE BbIIEMTEIbHbIE TKAHN

BreimenutembHBIC KIIETKU pacCesTHBI CPEIN APYTUX TKaHe 1 TIPOHM-
3BIBAIOT BCE OpraHbl pacTeHnil. OHM HAKATJIMBAIOT pa3IMUHbIC Belle-
cTBa (OKcaiaT KaJlbIvsl, TepTeHBI, CIM3W U T..) B BHUIE Iy3bIpbKa,
TIPUKPETUIEHHOTO K CTeHKe KIIeTKH. I1o Mepe HaKoTIeHWsT SKCKpeTa
Ty3bIPEK YBEIMUMBAETCS M 3aMeIaeT TI0JIOCTh KIeTKU. OTHOBPEMEHHO
Ha 000JIOUKY KJIETKM OTKJIaIbIBaeTCs CyOepHWH, M30JIHUPYS SIOBUTHIC
5KCKPEMEHTHI OT OKPYKAIOIINX KMBBIX TKaHel. [To dopme, BenmmunHe n
TTPONCXOKICHUIO BBIICIISIIOT CXU30TeHHBIE BMECTUITUIIA, BO3HUKAIOIIINE
13 MEXKJIETHUKOB, 3aIlTOJITHEHHBIX BBIICIEHHBIMY BelllecTBaMu. Harpu-
Mep, CMOJISTHbIE KaHaJIbl y CeMEHCTB 30HTUYHBIX, apaJMeBBIX, CIOX-
HOLIBETHBIX, XBOMHBIX U 1p. (puc. 2.25).
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Puc. 2.25. Cxema paseumus CXU302€HH020 CMOAAHO20 KaHala:

A — na nonepeunom cpese; b — na npodoavHom cpese; 1 — snumenui;
2 — noaocms Kanana, 3anoaHeHHas 6vl0eAeHHbIMU Gelyecmeamu

Jlusueennvle emecmuauuya — TPYIITB PACTBOPEHHBIX KIIETOK € 3(pump-
HBIMUA MacJIaMM, XapaKTepHbIe TSI LUTPYCOBBIX PACTCHMWIA: JMMOH,
anejbCUH, MaHgapuH (puc. 2.26).

Maeynuku — XUBBIE KJIETKU, COACPKAIIME B BAKYOJISIX MJICUHBIN
COK MOJIOYHO-06esioro, Hanpumep ocot (Sonchus), natyk (Lactuca),
omyBaHumK (Taraxacum), mim IpKO-OpaHXKeBOTO IBETa, HATIPUMEp UK~
croten (Euphorbia). MieuHblii COK colepKUT 3¢pUpHbIE Macia, OeJ1Ko-
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BBIE COCIMHEHWS, aJIKaJIONIBI M Ha3bIBaeTCs Aamekcom. [ moryde-
HUS TPOMBIIIIJIECHHOTO Kay4yyKa JIATEKC MMOIBEPTaioT CIOKHOM TeXHO-
JIOTUYECKOi 0bpabdoTke. Paznmmyator urenucmoie maeunuxu, KOTOPHIE
00pa3yIoTcs B pe3ysIbTaTe pa3pyliecHUs MOIePEYHBIX CTCHOK Y BEPTH-
KaJJbHOTO psIIa KJIETOK, MOYIIMe TTPOAOIbHO, BIOJIH OpraHa, COeau-
HSTIOTCST MEXKIY cO00i1 aHacTOMO3aMu, 00pa3yst 0011LyIo ceTh. Heynenu-
cmole MAe4HUKUY, BOSHUKAIOIINE TIPY pa3pacTaHWN CTICIIMATbHBIX KJIe-
TOK 3apojbliiia, HarpuMep cemeiictBa Mosiouaiinbie (Euphorbiaceae)
(puc. 2.27).

Puc. 2.27. Tunvt maeunukos:

A — unenucmotii (yucmomen, 00y8aH4UK, OCOM, AAMYK);
b — neusenucmoiii (monouaii, unxicup)
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JIaGopaTopHas padora Ne6

Tema: BBIAEJTWUTEJIBHBIE TKAHU

3adanue:

1.

2.

CTpoeHre WICHUCTHIX MIIEYHUKOB KOPHST OMYBAHUMKA JIEKapCTBEH-
Horo (Taraxacum officinale).

Cxu30TreHHbIe CMOJISTHbIe KaHaJIhl BETKM COCHBI OOBIKHOBEHHOM
(Pinus sylvestris).

Bmectunmina BeimeneHuii okojormiogHuKa anenbcuHa (Citrus
sinensis) niau MangapuHa (C. unshiu).

CTpoeHue XeIe3UCThIX BOJIOCKOB 3MUAEPMBI JINCTAa TepaHu pO30-
Boii (Pelargonium roseum).

CpaBHHTENTbHAS XapaKTePUCTUKA BbIICTUTETbHBIX TKAHEH.

Mamepuanwvt u obopydosanue:

1.
2.

3.

4.
5.
6

Mukpockorr.

IMTocTostHHBIN TTpenapar: MONePeYHbIN Cpe3 BETKM COCHBI OOBIK-
HOBEHHOIA.

DuKkcrpoBaHHBIE 00BEKTHI: KOPEHb OAYBAHUMKA, OKOJIOIIJIOIHUK
amnejbCHUHA WM MaHAaprHa.

KuBble OOBEKTHI: TMCThS TePaHMU.

PeakTuB: nuctrimmpoBaHHas BOIA.

Tabmma: «AHaToMust cTe0JII COCHBI».

3adanue 1. Paccmompems cmpoenue 4aeHUCMbIX MACYHUKOB KOPHS
odyeanyuka sekapcmeennoeo (Taraxacum officinale).

1.
2.

3.

WMHcTpyKTHBHAS KapTa

IToaroroBuTh K paboTe MUKPOCKOIT.

Kycouek KOopHsI ogyBaHUMKa pa3pe3arb BAOJb U CAeaaTh TOH-

KMIA Cpe3 C MMOBEPXHOCTU pa3pe3a, 3aXBaThiBasi [NIaBHBIM 00pa-

30M KOpY.

YcTaHoBUTS Mpenapar U pacCMOTPETb MICUHUKMU:

a) TIpU MAJIOM YBEJIMYEHUU BO BTOPUYHOI (D10aMe KOpHST HAlUTH
pa3BeTBJAEHHbIE KaHAaJIbl, COCTOSIIME U3 YJIEHUKOB, paBHbIX
10 JJIMHE KJIETKaM OKPYXalollleil mapeHX1Mbl;

0) mepeBecTH Ha OOJIbIIOE YBEIMUEHUE U PACCMOTPETh I'YCTOE 3ep-
HUCTOE CONEPKMMOEe MJICUHUKOB.
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4. 3apucoBaTh YYaCTOK JYOSTHOM MapeHXUMBbI ¢ MJICYHUKAMU U 000-
3HAYMUTh. MJICYHUK, JIATEKC, KJIETKH JIYOSHOM! apeHXUMBI.
5. CraenaTb BBIBOIHBI.

3adanue 2. Paccmompems cxuzoeeHHvle CMOASHbIE KAHAAbL HA NOCHO-
SAHHBIX NPEenapamax nonepeH020 cpesa 6emKU coCHbl 00bikHogen ol (Pinus
sylvestris).

WMHcTpyKTHBHAS KapTa

IToaroToBUTH MUKPOCKOIT K pabdoTe.

YcTaHOBUTH TIpenapaT U pacCMOTPETh:

a) TIpY MaJIOM YBEJIWYEHUM TPYIIBl HEOKPAIIEHHBIX KJIETOK C
MEXKJIETHBIM ITPOCTPAHCTBOM B LIEHTPE;

0) mepeBecTH Ha OOJIBIIIOE YBEIMYEHHUE 1 PACCMOTPETh CMOJISTHOM
KaHaJl.

3. 3apucoBaTb CMOJITHOM KaHajl M O0O3HAYUTh: BBIICIMTEIbLHBIN
KaHaJ, STIUTEJINAIbHbIE KJIIETKU U TPaXCHUIbI.

4. CnenaTb BBIBOJ M OTPa3UTh CTPOECHME U IIPOMCXOKIECHNE BhIE-

JINTEIbHBIX (CMOJISIHBIX) KaHAJIOB.

N —

3adanue 3. Paccmompemsv emecmuiuwa evi0eseHuli 0K0A0NA00HUKA
aneavcuna (Citrus sinensis) uau mandapuna (C. unschiu) Ha épemeHHOM
npenapame.

WMHcTpyKTHBHAS KapTa

1. TToaroroBUTH MUKPOCKOII K paboTe.

Ha okonomiogHuke MaHaapuHa (anejbCMHa) HAUTU 3aMETHBIE
HEeBOOPYKEHHBIM IJ1a30M SMKHU. [1pu crubaHnM OKOJIOTUTOAHIKA
13 3TUX SIMOK OpBI3XKET 3(UPHOE MACITO.

3. TIpuroToBUTH BpeMEHHBIH TIpeTIapar IMoIepeyHoro, TOHKOTO cpe-
3a OKOJIOTUTOAHMKA B Karlie BOIHKI.

4. YCTaHOBWTH TIpenapaT U HAUTH TIPY MaJIOM YBEJIMYCHNH OJIM3KO K
TTOBEPXHOCTHU PSIZT OOJBIINX OKPYTIIBIX TIoJIocTeit. KiteTkm, BBICTH-
JIAloINe MX, UMEIOT OYeHb TOHKYIO CTEHKY M KPYITHBIEC BAaKyOJIH.

5. 3apucoBaTh BMECTUJINILE 3(PUPHOTIO Macjia 1 0003HAYUTE: I10-
JIOCTh BMECTHITMIIIA, pa3pylIatoNInecs KIeTKU.

6. Crenatb BbIBOI M OTPA3HUTh IIPOUCXOXKIEHUE (JIM3UTEHHOE — pa-
CTBOpPEHHMEM KJIETOK) BMECTUIMILA 3(DUPHOTO Macia.
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3aodanue 4. O3HaKOMUMbCA € 0COOCHHOCMAMU CIPOEHUS JCeAe3UCbIX
8010CK 08 dnudepmbl aucma eepanu po3oeoll (Pelargonium roseum).

5.

MHcTpykTHBHAS KapTa

IToaroroBUTH MUKPOCKOM K padoTe.

ITpuroToBUTL BpeMEHHBIN MpeTapaT SIUASPMbI JTUCTa TepaHu:

a) cIeyiaTh Cpe3 SMUASPMBI C KMJIKW WA Kpas JINCTa;

0) crapasich He IIPUMSITh BOJIOCKH, ITOMECTUTh Cpe3 B KaIlTIO
BOJIbI;

B) HaKpPBITh IIOKPOBHBIM CTEKJIOM.

YcranoBuTh nipenapaT U HAuTH:

a) TIPY MaJIOM YBEJIMUYEHUH JJIMHHBIE OCTPOKOHEUHBIEC BOJIOCKM;

0) mpu OOJBIIOM YBEIUYEHUH — TOJIOBYAThIE BOJIOCKM, COCTOSI-
LIME U3 HOXKHU (HECKOJIBKHUX >KMBbIX KJIETOK) U TOJIOBKHM (Y-
3bIPbKa).

3aprcoBaTh XeJIe3MCThIe BOJTOCKHA M 0003HAYNUTh: HOXKY, TOJIOB-

Ky, KyTUKYy, Karumo 3(upHOro Macjia.

CrenaTb BBIBOJIBI.

3aodanue 5. Cocmasums u 3anoAHums mabauyy 7.

Tabauya 7
BoigeaurebHble TKAHU

Tun IIpomykTe MecToHaxoxaeH1e
CEKpeLun BBIJICTICHHS B OpraHax pacTeHUi

HaumenoBanue

Bremmsis | a) kene3ucThIE BOJIO CKU

0) KeNIE3KN

B) HEKTAPHUKH
T') THIOTOJTBI
1) ocMo(hOpBI

Bayr- a) CXU30TeHHbIE BMECTHUII UIIIA
peHHSSA 0) JIM3UICHHBIC BMECTHII MILA
B) MJICUHHUKU
Bonpocs! aJisi CaMOKOHTPOJIst
1. Kakyio (pyHKUMIO BBIMTOJHSIIOT MJEYHUKU, CMOJISIHBIE XO[bI,
>KeJIe3K1, HEKTapHUKU?
2. Kak Ha3bIBalOTCsI KAaHAT000Pa3HbIE BbIACIUTEIbHBIE XO/bI, B KO-

TOPBIX HAKAIUIMBAIOTCSI CMOJIBI M 2(UpPHBIE Macia?
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3. C noMolIbio KaKux 00pa3oBaHMII HAKATIJIMBAETCS M BBIAEISICTCS
Bona?

4. Kak Ha3bIBalOTCSA pa3BETBICHHBIC MHOTOSIIEPHBIC KIIETKH, B KO-
TOPBIX HAKATUTMBACTCS MIICUHBIN COK?

5. Kaxkue BOIIOCKHM BBIACISIOT 3(pMpHBIE Macia 1 IPYTHe CEKPeThI?

6. Kakwue cTpyKTypbl OTHOCATCS K HAPYXKHBIM BBIIEIUTEBHBIM TKA-
HSIM U BHYyTpEHHUM?

7. T'me obpasyetcs HeKTap?

[JIOCCAPUN

AHACTOMO3 — COeIMHEHNE TPYOUATBIX CTPYKTYDP; ¥ BBICIINX pacTe-
HU — MJICUHBIX WICHUCTBIX COCYIOB.

AnleKc — BepXyIlKa CTeOJIsI YUIM KOHIMKa KOPHS, TIIe pacIiojoXeHa
anrKaJbHas MeprCcTeMa.

AspeHxuMa — TKaHb y pacTe€HU, OOMTaIOIMX B BOMHOU U U30bI-
TOYHO YBJAXXHEHHOMN cpele, XapaKTepM3yIollascs HaTudueMm
OOJIBIIIOTO YKMCIIa MEXXKJIETHUKOB, 3aITOJIHEHHBIX BO3ayXoM. Co-
3[IaeT 3aIac KUCI0poaa U YIJIEKUCIOTHI, HEOOXOMMMBIX TS SKM3-
HeIeATeIBHOCTH PACTEHMIA.

BukonaTepaibHblii MPOBOAAIIMIA My40K — (DJI0AMA PACTIONOXEHA K
nepudepun 1 IeHTPY OpTraHa, MeXIy yJacTKaMy (PI03MbI Ha-
XOOUTCS KemyteMa. Takue IydKy Beerma OTKPBIThIE (MMEIOT KaM-
Ouii), BcTpeuaroTcsl B cTe0ie IBYI0IbHBIX pACTEHUI (CeMEeNCTBO
MacJieHOBbIE).

I'mpaToapl — BBIACISIOT HapYXy KaneabHO-XUIKYIO BIIaTy W pa-
CTBOpPEHHBIC B Hell conn. Yepe3 rumaToabl MPOUCXOAUT TyTTa-
LM, T. €. BEIIABIWBaHNE KareleK BOAbI (3eMJITHIKA, MaHXKeT-
Ka) IT0 yTpaM ITOCJIe TTPOXIaTHBIX W BIAXKHBIX JICTHUX HOUCH.

T'oanynoe KOMBIO — CJIOW ApPEBECHHBI, OOPA3YIOLIMIICS 3a CUET
JeSITeTbHOCTY KaMOMs B TeUeHME OJTHOTO BETeTallMOHHOTO TIe-
puoaa.

JpeBecuna (Kcujaema) — KOMIUIEKC TKaHEeM, pacIioioXeHHBIX
BHYTPb OT KaMOMsI, B COCTAB KOTOPOTO BXOMST COCYIHI (TIPOBO-
IsIIe TKaHW), JpeBeCHBbIe BOJIOKHA (MexaHWJecKas TKaHb)



1 IpeBecHast mapeHxuma (OCHOBHas TKaHb). CITyXKUT TS TIPOBe-
JEHUST BOABI 1 MUHEPATbHBIX COJIEH OT KOPHS K CTEOJIIO.

3akpbIThIid MPOBOAAIIMIA MY4OK — MeXmy (BPIodMON M KCUIEeMOM
OTCYTCTBYET BTOpUYHast 00pa3oBaTesibHasi TKaHb — Kamowmii. Ta-
KUe ITyYKW BCTPEYaroTCsl BO BCEX OpraHax OMHOIOJBHBIX pacTe-
HUM 1 JTUCTBSIX IBYIOJIBHBIX.

30HBI KOPHA — YYACTKHU BEPXYIIKHN PACTYIIETo KOPHS. 30Ha dene-
HUs, VUM KOHYC HapacTaHWUsl, T1ie TIPOMCXOIUT YBETMUEHNE YMCiIa
KJIeTOK. 30Ha pacmsiceHus, B KOTOPOU yBEJIMUMBAIOTCS pa3Me-
DBl KJIETOK. 30HA 8cacbiéanus, coaepxaluasi 00ablIoe KoJInue-
CTBO KOPHEBBIX BOJIOCKOB, (DYHKIIUST KOTOPHIX COCTOUT B TIO-
[JIOIIEHUM BOJbl U MUHEPAJIbHBIX BELIECTB. 30HA NPOGeOeHUs.,
I7ie B BOCXOMSIIEM HapaBICHUY TIPOMCXOIUT TIPOIBIKEHIE BOIBI
W MUHEPAJTBbHBIX BEIECCTB, a B HUCXOMSIIIEM HaIlpaBIeHUN —
TPAHCIIOPT OPTaHMYEeCKNX BEIIECTB, 00pa30BaHHBIX B IIPOIIECCe
(orocuHTeE3A.

Kamomii — BTOpMuYHAs oOpa3oBaTesbHAsI TKaHb KOPHST U CTEOI,
COCTOSIIIIAsT U3 CJIOST NENSIIIIIXCS KIETOK, TP IETeHUT MUTO30M
C BHYTPEHHE# CTOPOHBI 3TOTO CJI0ST OpMUPYETCs IpeBecruHa, a
C BHelIHel ctopoHbl — 1y6. KamOuit xapakTepeH [Jisi rojoce-
MEHHBIX ¥ TIOKPBITOCEMEHHBIX PACTCHUIA.

Koxuna (smumepmuc) — OTHOCIOWHAs TEepBUYHAsT IMOKPOBHAS
TKaHb, TOKPBIBAIOIIIAS JINCThSI M OTHOJIETHUE CTEOIN pacTeHUA.
H71s1 cBSI3W C BHEITHEW Cpenoi MeXIy KJIeTKaMM MuepMuca
MMEIOTCS YCThUIIA, Yepe3 KOTOPbhIe MPOUCXOIUT ra3000MeH 1
rncnapeHne. Ha ToBEpXHOCTH KOXHUIIBI 00Opa3yloTcs KyTUKYIa,
BOCKOBOI HaJIeT, BOJIOCKU, KOTOPBIE TTPEIOXPAHSIOT OT ITOTEPHU
BOJIBI.

KonnatepanbHblii mpoBoasimuii mydok — dosMa HalmpaBieHa K
nepudepun opraHa, KcwiemMa — K ILIEHTpy. Takue MTydKH
BCTPEUYAIOTCs B CTEOJISAX, TUCThIX M KOPHSIX IBYIOJbHBIX pac-
TEHUI.

Koanenxuma — XuBasi MexaHn4deckasi TKaHb. Ee KieTku mpo3eH-
XMMHBIE, 000JI0YKM HEPABHOMEPHO YTOJIIICHBI M COCTOSIT U3 LIEJ-
Jos1036l. OHA HAXOMUTCS IO TTOKPOBHOM TKAaHBIO U XapaKTepHA
JUTSE KJTacca IBYIOJIbHBIX.

Konyc HapacTanusa — BepXxylleqHasi 9acTh CTeOJIST WJIM KOPHSI, CO-
CTOSIIIAs M3 KJIETOK 00pa3oBaTeIbHOM TKaHU, KOTOpast TTIOCTO-
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STHHO JEJTUTCS MUTO30M 1 00ecIIeyrBaeT IMMPUPOCT OpTraHa B IUTH-
Hy. Ha Bepxy1ike crebseli KOHyC HapacTaHUs 3alMILIEH TTovey-
HBIMM YeIITye BUTHBIMU JINCThIMU. BepXxyIrka KopHeit 3alnineHa
KOPHEBBIM YaXJINKOM.

Kopa (i1y0) — TTOBepXHOCTHBIN CJIOH JKMBBIX KJIETOK CTEOIIST MK

KOPHSI, HaXOSIIMICs TIO TTOKPOBHOM TKaHbIO. Y 3pesiblX opra-
HOB KOpa 00pa3yeTcs 3a CUeT AeSITEbHOCTU KaMOUsI U COolep-
SKUT 3JIEMEHTBI J1y0a — CUTOBUIHBIE TPYOKU 1 JTYyOsTHbIE BOJIOK-
Ha; MPOBOJUT OpraHUYeCcKre BElIeCTRa.

KopKa — KOMIIJICKC OTMEPIINX TKaHeVI, KOTOPBIC ITOKPLIBAIOT CTBO-

JIbI ¥ KOPHU JEPEBhEB M KyCTAPHUKOB; 3allIMIIAIOT UX OT 0OMO-
pOXEeHMS 1 moTepu Boabl. HapyKHBIN €101 KOPKMA MTOCTOSTHHO
CIIyIIMBAETCS; €€ OOHOBJIEHME ITPOUCXOINT 3a CUET ITPOOKOBOTO
KaMous.

KopHeBoii yaxJIMK — 3alIUTHBIN CJION KJIETOK, MOKPbIBAIOIINI Bep-

XYIIKY KOPHSI, KJICTKN YaXJMKa TTOCTOSTHHO OOHOBIISIIOTCS 3a
cuet meneHust. OH pearupyer IOJOKUTEIBHO Ha MIPUTSKEHHE
3eMJIM (TIOJIOKMTENIBHBIN Te0TPOIT3M — HaIIpaBJIeHUE POCTa KOP-
HSI B 3eMJIIO).

JIn3urenHnpie BMECTHIMINA BbIJI€JIEHUIA — BMECTUJIMILA BBIAET eHHﬁ,

BOBHUKIIME B pE3YJIbTAaTEC paCTBOPCHUA 000J104€eK U JIM3Uuca Co-
JCPKNMOTO KJICTOK.

JIy6 (hmosmMa) — KoMITIIEKC TKaHeH, pacTioIOKEeHHBIX K BHEIITHE

CTOpOHBI KaMOusi. OH COCTOUT U3 CUTOBUIHBIX TPYOOK (ITPOBO-
JSIIIUX TKaHE), TyOsTHBIX BOJOKOH (MEXaHMUYECKUX TKaHei) 1
JIyOSTHOM TTapeHXUMBI (OCHOBHOM TKaH!). DYHKIMS TIyba — TIpo-
BEJECHUE YIJIEBOIOB OT JIUCThEB K CTEOJIIO U KOPHSIM. Y 1€PEBbEB
Jy® Ha3bIBAIOT KOPOWA.

MueyHuku (MJe4Hble COCYIbl) — KMBbIE TPyOUaThie, Pa3BeTBJIECH-

Hbl€ KJIETKU, HAITOJTHEHHbIE COKOM (JIaTeKCOM) OeJIOro U OpaH-
>keBoro 1iBeTa. Hanpumep, Moiouait, YucToTe), HEKOTOPbIe BUIbI
ceMelicTBa acTpoBble. MJIEUHUKHU ObIBAIOT HEWIEHUCThIMU (MHO-
TOSIACPHBIMMT) W YJICHUCTBIMU.

OTKpBITHIA MPOBOAANIMIA MYYOK — €CJIN MeXITy (hJI0IMOI 1 KCUIe-

MOIi UMEETCsI BTOpUYHas 00Opa3oBaTesibHas TKaHb — Kamouii. Ta-
KMe My4YyKUu BCTpeuyaroTcs B cTebie U KOpHE TOJOCEeMEHHBIX U
MOKPHITOCEMEHHbBIX PACTEHUIA.



ITouka — 3auaTok mo6era. COCTOUT M3 KOHyca HapacTaHUsI, 3a4aT-
KOB JIMCTHEB M TTOYEYHBIX YelllyeK. 3a cUeT IMoYeK MPOMCXOIUT
HapacTaHue 1Mo0eToB B IJIMHY U UX BeTBJIeHHe. JINCTOBBIE TTOUKU
HECYT TOJIbKO JINCThSI, IIBETOUHBIE — IIBETKHU.

IIpodka (hoama) — BTOprUHAS TOKPOBHAsI TKaHb, pa3BUBaOIIIA-
sICSl Ha CMEHY BITMIEpMICa, MHOTOCIIOWHAsST MepTBasi TKaHb, 000-
JIOUKHU KJIETOK KOTOPOIT TTIOKPHITH CyOEPMHOM M HETTPOHMUIIAEMbI
JUTSI BOJBI 1 Ta30B. OHa MTOKPHIBAET 3UMYIOIINE OpTaHbl: CTeOH,
KOpHU, KJIyOHM, KOpHEMaoabl. 'a3000MeH TTpOUCXOAUT Yepes
YeueBUUKMU.

IIpooKkoBbIii KaMOuii (esioreH) — BTOpUYHAsT 0Opa3oBaTeIbHAS
TKaHb, KOTOpasi B pe3yabTaTe IeJeHUsT KIeTOK MUTO30M 00pa-
3yeT K mepudeprun opraHa KJIEeTKW MPOOKH, a K IEHTPY opra-
Ha — MPOOKOBYIO MapeHxuMy (deioaepmy).

IIpoBonsimume TKAHA — COCY/IbI IPEBECUHBI M CUTOBUIHBIE TPYOKH 1
KJIETKM - CITyTHHIIBI JTy0a, TT0 KOTOPBIM OCYIIIECTBIISIETCS] TIPOIBH-
>xeHue BewecTB. Cocydbl — MoJible TPYOKU C OpeBECHEBIIMMU
CTeHKaMM, 110 KOTOPBIM BOJa 1 MUHEpaIbHbIE BEIIeCTBa ITOMHM-
MalOTCSl BBEPX OT KOPHSI K TUCTbIM. Cumoguonvie mpyoKku — Xu-
BbIe KJIETKH, TTONIePEYHBIE TIEPETOPOIKN MEXTY HUMU UMEIOT BUJT
cuta. [To HUM MpoABUTAIOTCS TTPOAYKTHI (DOTOCHMHTE3A OT JINCTHEB
K KOPHSIM U CTEOJISIM.

IIpoBoasmumii My40K — COCTOUT U3 APEeBECHHBI U 1yOa. Cuctema
TTPOBOISIIINX TyYKOB IMTPOHU3BIBAET BCE OPTaHbI pacTeHUsI, 00ec-
TeYnBasi MX B3aMMOCBSI3b.

PaauaabHbIii IPOBOAAINMNA MYY0K — YIACTKHM (BJIOIMBI M KCHUJIE -
MBI PacCTIOJIOKEHBI MO paguycy. Takue MydKu 3aKpbIThie (He
MMEIOT KaMOus), BCTPEUaloTCs MPU MEePBUIYHOM CTPOCHUU
KOPHSI.

Ckuiepenapl (KaMEHHCTBIE KIETKH) — MEXaHMJIecKast TKaHb. Ee KieTku
MMapeHXUMHO# (hOpMBbI, 000JT0YKH KOTOPHIX PpaBHOMEPHO yTOJI-
meHbl. OHM CITyXKaT ISl CKPETIeHUsI MSIKOTH TIJI0JI0OB, OCHOB-
HOU TKaHU cTeOJIel U JIUCTHEB.

CkiepeHxnMa — MeXxaHWJIecKasl TKaHb. Ee KIeTKM MpO3eHXUMHBbIE,
C pPaBHOMEPHO YTOJIIIEHHBIMU KJIETOYHBIMM 00010uKaMi. briBa-
€T NIByX THUIIOB: JyOSTHbIe BOJIOKHA — PAacIOJIOXEHBI B JIyOe;
JpeBECHbIE BOJIOKHA — HaXOMASITCS B IPEBECUHE.
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Cxm3oreHHbIe MEKKIETHAKH — MEXKJIETHBIC TTOJIOCTH, OOPa3yIoIIi-
ecs MyTeM PACXOXAEHUS KJIEOK MO CPEAMHHOM TJIACTUHKE, TEP-
BOHAYaWIbHO MPUMBbIKAIOIIXE TECHO APYT K npyry. Hanpumep,
CMOJIsSIHbIE XOJbl Y BUIOB poaa Pinus.

TkaHp — rpy1ira KJIeTOK, UMEIOIIMX OJUMHAKOBOE ITPOUCXOXICHNE,
CTPOEHME U BBIMOJHSIIOLIUX OAMHAKOBbIE (DYHKIIMU. Y pacTeHU I
BBIICJISIIOT CJICIYIOIIME TUITbI TKaHEH: 00pa3oBaTeIbHbIE — BEP-
XylleuHasi (KOHyC HapacTaHMs), BCTaBOUHasi, OOKoBasl (KaM-
Ouii, paHeBasl); MOKPOBHBIE — 3MUAECPMUC, ITPOOKA, KOPKa; IPo-
BOJSIIIIME — COCYJbI, CUTOBUIHBIE TPYOKU; MEXaHUUYECKHUE —
JIyOsIHBIE M IPEBECHBIE BOJIOKHA; OCHOBHBIE — 3aIacaroiasi, XJo-
pPEHXMMa, BCAChIBAIOIIAsT, A9PEHXUMA.

Tpancnupauuss — vcrnapeHre BOAbI Uepe3 YCTbULIA UM YeUeBUUKHU
MOKPOBHOM TKaHU. OHa oOecrieunBaeT MPOABMXKEHUE BOAbI 1
MUWHEpPaJbHBIX COJIEH MO PACTEHUIO U CITOCOOCTBYET CHUKEHUIO
TeMIiepaTyphbl Tejia pacTeHusl Ha 5—7 rpaaycos.

Tpaxen — ycTapeBliiee Ha3BaHUE COCYI0B KcuaeMbl. BogonpoBosi-
LK€ DJIEMEHThI, 00pa3yloluecs MyTeM COWIEHEHNS BEPTUKATb-
HOTO psifia KJIeTOK, MOoMNepeyHble CTeHKM KOTOPBIX Mepdoprupo-
BaHbI, T. €. UMEIOT OJJHO UJI HECKOJIbKO CKBO3HBIX OTBEPCTUIA.

Tpaxeuapl — POBOASIIME TKAHU, HU3KON OpraHu3aluu. DTO OJl-
HOKJIETOUHBIE, MPO3EHXUMHbIE, MEPTBbIE TTPOBOASIIIME DIEMEH-
ThI, JJIs1 TIPOBEACHUST BOJBI 1 MUHEPAJTbHBIX COJIEM OT KOPHS K
JIUCThsIM. JIpeBeCrHA pacTeHU A U3 OTAEIa FOJOCEMEHHBIX COCTO-
UT TOJIBKO U3 Tpaxeu, Y TOKPbITOCEMEHHBIX OHU BCTPEUYaroTCs
BMECTE C COCYIaMU.

Tpuxombl (BOJIOCKH) — BBIPOCTHI Ha anuaepmuce (koxuie). OHu
OBbIBAIOT >XMBBIMU U MEPTBbIMU, OJHOKJIETOUYHBIMU U MHOTO-
KJIETOUHbIMMU.

VYeTbuie — 111€JIEBUAHOE OTBEPCTUE B KOXKULIE, 00pa30BaHHOE ABY-
M$l 3aMbIKAOIIUMU KieTKkamMu. VX ¢pyHKUIusS — ra3oo0MeH u
TpaHcTMpalus (UCIapeHue).

DMepreHnpbl — 3TO MeJIbTaTHBIEC (IMUTOBUIHBIC) JKEIe3KN B (DOPMU-
POBaHUHU KOTOPBIX YUACTBYIOT HE TOJIbKO KJIETKU SMUIEPMbI, HO
U Jpyrue riyooko JiexXalue TKaHU.

DmmbaeMa — TIepBUYHASA TTOKPOBHAS TKaHb, IMMOKPBIBAIOIIAS KO-
peHb B 30HE BCAChIBAHMS U pacTsKeHusl. B 30He BcachlBaHUS OHA
UMeeT OOJIBIIIOE KOJIMYECTBO KOPHEBBIX BOJIOCKOB.



KOHTPOJIbHBIE TECTbI

BuumarenbHo HpO‘-IHTaﬁTe KaXK bl BOITPOC TECTA U BI)I6epI/ITe n3

TpeX BapUaHTOB OJWH MPaBUIbHBIN OTBET.
Tectel o Teme: «PACTUTEJIBHBIE TKAHN»

Bapmnanr 1
Ne
- Bomnpocst Bapuants! otBeTOB
1 | Kaxoii Tun nenenus xapakTepeH 1. Amuros.
JUTS KJIETOK Mepucrem? 2. Muros.
3. Meiios.
2 | B xakoii 30He KOHUMKa KOpHA H a- | 1. 30Ha npoBeaeHus.
XOAUTCS MEPBUYHAS BepX yIleuHas | 2. 30Ha poCTa U PacTsDKEHHUS.
Mepucrema? 3. 30Ha JieneHusl.
3 | Kakas TkaHp ygacTByeT B popmu- | 1. Pemema.
POBaHUU NIEPHICPMBI? 2. ®emoreH.
3. ®demronepma.
4 | Kakas n3 MeXaHH4YeCKHX TKaHei 1. Konnenxuma.
XapaKTepHa TOJbKO A ABYA0N b- | 2. CKiIepeHxuma.
HBIX PacTEHUI? 3. Cxuepeunsl.
5 | Kaxas ocHOBHas TKaHb xapakTe p- | 1. XiopeHxuma.
Ha 171 pacTEeHM IIpou3pacTa ko- 2. 3amacaromiasi HapeHXuMa.
KX Ha [0YBaX C U30BIT OYHBIM 3. Aspenxuma.
yBJIOKHEHHeM?
6 | Kaxue TkaHu oTHOCATCS K BocxX 0- | 1. JIpeBecHbIe BOJIOKHA.
JAIEeMy TOKy? 2. Cocynsl U Tpaxeuapl.
3. CutoBuIHbIC TPYOKA M KIJIETKH CITyTH HIIBL
7 | CkoubKo JeT PyHKUHOHHPYIOT C u- | 1. MHOrO Jer.
TOBHUJIHBIE TPYOKH y OouibIm HCTBa | 2. J[Ba roma.
JIPEBECHBIX PACTCHHUIT? 3. OpnuH rox.
8 | Kakue npoBosiiue eMeHTbI 1. Cocynbl
BXOJAT B COCTaB (pr1o3MbI? 2. CuroBuaHble TPYOKU.
3. TpaxeunslL
9 | Uro Takoe 3aKpbITHIi cocyn ucto- | 1. Vimeer kamOuid.
BOJIOKHUCTBIN ITy40K? 2. Her xambus.
3. Nmeet npoOKOBBIN KaMOUI.
10 | Kakue Bbinenuress Hole TKaHU OT- | 1. TpHXOMBI, HEKTApHUKH, TUAAT OJIBL.
HOCATCS K Hapy>KHbIM? 2. Mie4HuKH.
3. CMOSIHBIE XOBI.
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Bapuant 2

Bomnpocst

Bapl/laHTLI OTBETOB

1 | B xaxoit nepuop IeseHust Kiie TKU
npoucxout ynsoexnue JJHK u xp o-
MocoM?

. Ipodaza.
. Meradaza.
. Unrepdaza.

2 | K xakoit MeprcTeMe Mo MPOUCX 0K €-
HHIO U TONOTrpaduu OTHOCHUTCS TIep M-

. IlepBruHO# BEepXy1lIEUHOM.
. IlepBuuHOi1 NaTepanbHOMN.

LUKIT? . BropuuHo i narepanbHOiA.
3 | Kakoe BUIOM3MEHEHHUE KJIETO YHOU . OnpesecHenue.
CTEHKHU 00eCIIeUUBAET 311 HAEPMHUCY . Kyruauzanus.
3aMUTHYI0 PyHKLIUIO? . OnpobxoBeHue.
4 | Kakas TKaHb HMeeT paBHOMEPHOE . Konnenxuma.
YTOJIIIEHHE 000JI0YEK U TAPEHXH M- . Cknepenxuma.
HYI0 GOpMY KJIETOK? . Cxiepennpl.
5 | Kakast oOCHOBHasI TKaHb BBIIOJIH SIEM . XJlopeHxuma.
¢ynkmuro porocunTesa’? . INornomaromas napeHxmuma.
. AspeHxuma.

6 | Kak B oHTOT€HE3€ 00pa3yrOTCs COC Y-
e1?

. W3 omHO# KIIeTKH.
. U3 tpaxeunn.
. U3 BepTUKaJILHOTO psizia KJI €TOK.

7 | Kakue BeriecTBa ABHKYTCS 110 CHT O-
BHMIHBIM KJIETKam?

. Bona n MmuHepasbHbIe Belll ecTBa.
. OpraHuueckue BeliecTna.
. Heopranmueckue BeriecTsa.

8 | Kakoii T IpOBOAAIIIETO MTyYKa H a-
OroziaeTcs B JIUCTBAX JIB YIOIBHBIX
pactenuii?

. KomnarepasnbHblii OTKPBITBINA.
. KomnarepasibHblil 3aKphITHIA.
. bukosnnarepanbHblii OTKp BITBIN.

9 | Yro Takoe OTKPBITHINA COCY HCTO-
BOJIOKHUCTBIN ITy4OK?

. Imeet xaMOwmid.
. Her xamOust.
. MimeeT npoOKoBBIi KaMOUii.

10 | Kakue TKaH{ BO3HUKAIOT U3 M€ K-
KJICTHUKOB OKPY>KEHHBIX YKUBBIMH
KJIETKaMH DITUTEITNs?

W N = WA =] W =] WK = WK = WK = WK = WK =] WK =] WK —

. CXn3oreHHbIe BMECTHIIMILA.
. JIu3ureHHble BMECTHIIMILIA.
. Mrneunsle TpyOKu.
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Bapuant 3

MPEJICTABIISIOT COOOM KUBBIC

JIn3ureHHele BMECTHIIMIIIA.

Ne
o/ Bomnpocst Bapuants! orBeTOB
1 | B pe3ynbTare Kakoro THIa 1. Amuros.
JIeJIeHus1 00pasyeTcs YeTbipe 2. Muro3.
raIuIONIHbIE KJI€ TKH? 3. Metios.

2 | K xaxoit mepucteme o nipou ¢- | 1. IlepBuuHO#M BepXyIIeuHO.
XOXxIeHuIo U Tonorpadun o T- | 2. IlepBu4HOH IaTepagbHOM.
HOCHTCS KaMOUA? 3. BropuuHoii JaTepaybHOM.

3 | Kakas Tkanb nepunepmsl ooe c- | 1. demrema.

MEeYrBaeT 3aIIUTHYIO YH K- 2. desuioreH.
uuo? 3. ®demtonepma.

4 | Kakoli XuMHUYeCKuii COCTaB 1. Ienmronosa + cyoepuH.
HUMEIOT 000JIOYKH KIeToK J1y0 si- | 2. Ilenronosa + qurHuH.

HBIX BOJIOKOH? 3. llemtomo3a + TeMHUIIEeIUTION03a.

5 | Kakas ocHOBHas TkaHb xapak- | 1. Ilorymomniaromas napeHxuMa.
TepHA JJIs JIUCThEB CYKKyJe H- | 2. 3anacaromias apeHxuMma.
TOB, HAIIp IMep aiod? 3. Abspenxuma.

6 | Kakue Tkanu otHOcsATCsS K HU c- | 1. JIpeBecHbIe BOJIOKHA.
XOJSIIEMY TOKY? 2. Cocynbl ¥ Tpaxeupl.

3. CuroBunHble TPYOKH U KJIETKH -CITyTHHUIIBL

7 | Kak 3aKkynopuBaroTC s COCYAbI 1. Tumwiamu.

Ha 3uMy”? 2. Kamnesoii.
3. IlyTtém oTMupaHHS KJIETOK.

8 | Kakoii Tun cocymucro - 1. KomnmarepanbHbIi 3aKpbITHIA.
BOJIOKHHCTOTO ITy4yKa XapakT e- |2. KoHLeHTpuuecKuii 3aKp bITHIH.
PEH A7 IepPBUYHOTO cTpoeHus | 3. PaguanbHBIi 3aKpBITHIA.
KOPHSL.

9 | Kakas Tkanp popmupyer me p- | 1. KamOuii
BUYHYIO (JI0OAMY U KCuiiemy? 2. Tlepunmko.

3. TlpoxamOwuii.

10 | Kakue BuIIEIUTEIbLHbBIE TKAHN 1. CxXu30T€HHbIE BMECTHIIMILIA.
2.
3.

KJIETKH U COJIePIKaT JIaTeKc?

MieuHsle TpyOKH.
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Bapuant 4

N B B

n/n ONPOCHI APHAHTHI OTBETOB

1 | Kakoii Tun AeneHus XapakTepeH 1. Amutos.

JUTSL KIIETKU BETeTaTHBHBIX Opra- 2. Murtos.
HOB? 3. Metios.

2 | I'me HaxomATCs MHTEPKAIspHBIE 1. B yzne crebus.

MEPHCTEMBI Y 37IaKOBBIX pacTe- 2. B BepxHel 4acTH MEXI0Y3/us.
HUi1? 3. B HmKHEH 4acTH MEXA0Y3IHS.

3 | Kakymo ¢yskuuto Bemonssier onu- | 1. ObecnieunBaeT ra3000MeH U TPaHCIH-

Onema? panuro.
2. 3alMTHYIO.
3. IlorsnomeHue BOObI U MUHEPAIBHBIX
BEILIECTB.

4 | Kakas mepucteMa popMupyet 1. KamOwuii.

nepuaepmy creons? 2. TIpoOxoBbIit KaMOUiA.
3. Tlepuuux.
5 | Kaxkas Tkanb umeet HepaBHOMep- | 1. Komrenxuma.
HOE YTOJIILEHUE BTOPUYHOM Kile- 2. CxiepeHxuma.
TOYHOM CTEHKHU? 3. Cxiepennsl.
6 | Kak 3axynopusatotrcs cutoBuaasle | 1. Tummamu.
TpyOKu Ha 3uMy? 2. Kamnésoit.
3. OTMHparOIIMH KIETKAMH.

7 | Kakue BemecTBa IBIXKYTCA 110 1. Bona u MuHEepaabHbIE BEIIECTBA.

cocyam U Tpaxengam? 2. OpraHuyeckue BeIlecTBa.
3. Heopranuyeckue BeuiecTna.
8 | Kakue npoBoasiiime 351eMEeHThI 1. Cocynpl, Tpaxeumapl.
BXOJAT B COCTaB KCHJIEMBI? 2. CuroBuaHbIe TPYOKH.
3. JlyOsiHbie BOJIOKHA.
9 |Kaxkas tkanbs popmupyer Bropud- | 1. KamOwuid.
HBIE JIeMEHTHI (IoAMBI 1 keuite- | 2. Ilepunuxit.
MBI? 3. IlpoxamOuii.

10 | Kakue BbIaeINUTENILHBIE TKAHA 1. Cxu30reHHbIe BMECTHIINILA.
00pa3yroTcs Ha MECTe IPYIIIbI 2. JIu3ureHHble BMECTUIIMILA.
KJIETOK, KOTOPBIE pa3pyIlIatoTcs 3. Mueunsie TpyOKH.

TI0CJIC HAKOIIJICHNSI BEILECTB?
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Pasagea 2

BET'ETATUBHBIE OPTAHDI
CEMEHHbBIX PACTEHUU
(AHATOMMUA)

Tema 3.1. MUKPOCKOIIMYECKOE CTPOEHUE KOPHSI
3.1.1. IlepBuyHOe CTpPOEHHE KOPHS OHOIOJILHOIO PACTEHHSA

Poct xopHS$I, moTmToleHne M3 TTOYBBI BOABI M BEIIECTB OCYIIECTBIIS-
€TCsT 30HaMU1 KOHYMKA KOpHSI. B KOHUMKe KOpHS, 3alINIIeHHOM KOpHe-
6blM HeXAUKOM, BBIICISIOT CIeIYIOIINe 30HbBI: IeJICHNS, pOCTa 1 PacTs-
keHus, nuddepeHInaNT (30Ha BCACBIBAaHMS, MM KOPHEBBIX BOJIOC-
KOB) M TIpoBelieHNsI. B 30He AeTeHns KiieTOK HaXOmSITCST MepHUCTEMBI —
JiepMaToOTeH, MeprdieMa 1 TiepoMa, UX AesTeTbHOCTb IIPUBOINT K 00-
Pa30BaHMIO TIEPBUYHOTO CTPOCHMS KOPHSI, KOTOPOE TIPUCYIIIe KOPHIM
BCEX PaCTeHMIA B 30HE KOPHEBBIX BOJIOCKOB. Y OTHOMOIBHBIX paCTEHMI
TIepBUYHOE CTPOCHME HaOII0macTCs B 30He KOPHEBBIX BOJIOCKOB U B
30HE TIPOBEICHUSI, TO €CTh B TEUCHNE BCE KM3HM pacTeHUS.

[Tpu TepBUYHOM CTPOCHUM KOPHS BBIACISIOT CICAYIOIINE OJIOKMN:
anubeMy, MEPBUYHYIO KOPY U LeHTpadbHbIM UMAUHAP (puc. 3.1, A).
Bnubsema — TIepBUYHASI TOKPOBHASI TKAaHb KOPHSI, COCTOSIIIAS M3 O -
HOTO CJIOST KJIETOK, MHOTHE M3 KOTOPBIX BEITITUBAIOTCS M 00pa3yioT
KOpHEBBIE BOJIOCKM. 3a CUeT KOPHEBEIX BOJIOCKOB BCAaChIBAIOIIAS TTO-
BEpPXHOCTb YBEJIMIMBACTCS B HECKOJIBKO pa3.

[NepBruHast Kopa COCTOUT U3 TPEX CIIOCB:

1) 3K300epma — HAPYKHBII, Yallle MHOTOPSIIHBII CI0# KJIETOK, 000-
JIOYKM KOTOPBIX MPOMUTAHBI CYOEPMHOM W JTUTHUHOM, B 30HE
MIPOBEACHUS OHU BHITTOTHSIOT 3aIIUTHYIO (DYHKIINIO;

2) me300epma — MOIIHBIN CJIOW KJIETOK, TMOTJIOLIAIOIIUX BOAY U
MUHepaJIbHEIE COMN (BCAChIBAIOIIAS TTAPEHXIMA);

3) sHOodepma — BHYTPEHHUI CJI0W MEPBUYHOUN KOPbI, OTHOPSII-
HBIH CJI0I MEPTBBIX KJIETOK, B pe3yIbTaTe TIPOMMMTEIBAHUS 000-
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JIoUeK CyOeprMHOM U JIMTHUHOM. MexXay KjIeTKaMu 3HI0AEPMbI
HampOTHUB JyYell KCUJIEMbI UMEIOTCS KUBBIE NPONYCKHble KAeH -
KU, KOTOPBIEC CITyXaT JJIsI TPOBEACHUS MTOTJIOMIEHHOTO TTOYBEH-
HOTO pacTBOpa B pajualibHOM HampaBJieHWU, TO €CTh K cocyaaM
KCUJIEMBI.

LleHTpanbHbIN HUAMHIP (CTeJIa) CHAPYXXU OKPYKEH KJIETKAaMU nepu-
YuKaa, TpaHWYAIIMMU C 3HA0AepMOit. TTepuiinki qaeT Hauaao OOKOBLIM
KOPHSIM, TTapeHXMMe 1 MJIeYHUKaM MepBUYHOTO cTpoeHust. [Toa nepu-
LUKJIOM PACIOJIOXEH COCYANUCTO-BOJOKHUCTBIN MPOBOISIINIMA ITy4YOK —
paauabHbIN 3aKPBITHIN C Pa3IMYHBIM, B 3aBUCUMOCTU OT BUJa pacTe-
HUSI, KOJIMYECTBOM JIydeid KcuaeMbl. MexXIy JTydamMu TIepBUYHON KCUJIe-
Mbl PacIoOXEeHbl YYACTKU MEPBUYHOM (DJIO3MBI.

Bona u MuHepaibHble BelleCTBa Yepe3 KOPHEBbIe BOJIOCKU U3 TTOUYBBI
MOCTYTAIOT B IEPBUYHYIO KOPY KOPHSI, 3aTeM Yepe3 MPOIYCKHbIE KJIeT-
KU 3HIO0JAEPMbl — B COCYJbl KCUJIEMBI, TI0 KOTOPBIM MMOJHUMAIOTCS 10
BOCXOJISILLIEMY TOKY BBEPX.

KopHu 0JHOI0IBHBIX paCTeHU A UMEIOT TOJILKO TTePBUUHOE CTpOe-
Hue. Y npeacraBuTesieil OTAeNa roJOCeMEHHbBIX U Kacca ABYI0JIbHbBIX
oT/ie/1a TOKPBITOCEMEHHBIX B XO/Ie OHTOreHe3a B 30HE MPOBEIeHUS BO3-
HUKaeT BTOpUUYHOEe CTpoeHue KOpHsl. OnHAKO B 30HE KOPHEBBIX BOJIOC-
KOB y HUX BCer/ia COXpaHsIeTCsl MePBUYHOE CTPOEHUE.

3.1.2. BropuuHoe cTpoeHre KOPHS ABYAOJBHOTO PACTEHHUS

BropuuHoe cTpoeHue KOpPHS Y ABYAOJIbHBIX pacTeHUI (hOpMUpPYeT-
Cs1 TIpU TIepexo/ie OT 30HbI BCAChIBAaHUS K 30HE MTPOBEIECHMUSI, B PE3YJib-
Tare AesITeJIbHOCTU BTOPUUHOI JaTepalbHON MEpUCTEMbl — MYYKOBO-
ro KamOusi, KOTOPbIM 3aKJaJAbIBAETCsl B LIEHTPaJbHOM LIMJIMHIpPE U3
KJIETOK OCHOBHOM MapeHXUMbl, PACIIOJIOXEHHON MEX Ty MepBUYHBIMU
ajieMeHTaMU (hJioaMbl U KcujeMmbl (puc. 3.1, B). TlyukoBbiit KamOuit
OyneT popMUPOBaTh BTOPUUHBIE 3JIEMEHTbI (hJIOAMBI Y KCUJIEMbI KOJI-
JlaTepajbHOTIO OTKPBITOTO MPOBOAsIero nyyka. HebGomplne yyacTku
MepULIMKIIA, PACTOJOXEHHOTO MEXAY SHAOAEPMOM 1 TydyaMU KCuJe-
MblI, TIpEBpPAILAIOTCS B MEXITyYKOBbIM KaMOuii, (hopMUPYIOIIUI OC-
HOBHYIO MapeHXUMY paguabHbIX JIydeil. YUacTKu IMy4KOBOTO U MEX-
MYyYKOBOIO0 KamMOusl BMecTe 00pa3yloT KaMOualibHYyl0 KPUBYIO, a B
JlaJibHeH1eM CIJIOIIHOEe aKTUBHO (PYHKIIMOHUPYIOlee KaMOuaaIbHOe
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Puc. 3.1. [lepsuunoe cmpoenue KopHs Ha NONEPEHHOM cpe3e:

A — nepeuunoe cmpoeHue KOpHA 00HOO0AbHO20 DACHEHUs
(upuca); b — nepsuunoe cmpoenue KopHsa 08y004bHO20 pac-
menus (mabaka); B — nauano 3an0icenus kamous 6 yeHm-
DANLHOM YuauHOpe KOPHS 08Y00AbH020 pACMEHUs Npu nepe-
Xo0de Ko 6MopuvHOMY cmpoeruto; 1 — yeHmpaivHolll YUAUHOP,
2 — ocmamku 3nubaemol; 3 — sK300epma; 4 — mezodepma;
5 —aHdodepma; 6 — nepuyura; 7 — ¢aoama; 8 — cocyosl kcu-
aemol; 9 — nponyckueie kaemku 3Hdodepmol; 10 — KopHegoll
gonocok; 11— kamoéuil
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KOJIBIIO, KOTOPOE K IIEHTPY KOPHS OTKJIAALIBACT BTOPUYHYIO KCHIIEMY
C KPYITHBIMU COCYIaMM, a K Tieprudepun — BTOPUUHYIO (DII0IMY.

OnHOBpeMEHHO ¢ 00pa3oBaHMEM KaMOMaIbHOI KPUBOM KJIETKH T1e-
PUILIMKIIA, PACTIONIOKEHHBIE PSIOM C TIEPBUYHON (DIIOBMOM, menmarcs
M JAIOT HAYaJIo CJIOI0 IMPOOKOBOTro KaMOust — hesuioreHa, KOTophiil (hop-
MHPYET BTOPUYHYIO TTOKPOBHYIO TKaHb — TIPOOKY ((heeMy) 1 Tiepu-
JIepMy, TIpH 9TOM TIepBIUYHAST KOpa COPaChIBACTCS, TPOUCXOINT «JTMHb-
Ka KOpHsI» U (hOPMUPYETCSI BTOPUUHOE CTPOEeHHE KOPHS (puc. 3.2).
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Puc. 3.2. Mukpockonuueckoe cmpoenue KopHs 08Y00AbH020 pACMeHUs MblKEbl
(Cucurbita):
I — npobka; 2 — nepeuunas ¢roama; 3 — emopuunasn gaosma; 4 — emopuunas
Kcuaema; 5 — opeeecuna; 6 — ueweguuxa; 7 — cocyovl NePEUYHOU Kcuaemvl;, 8§ — 6mo-
puunasn xopa; 9 — nyuxoewsii kamouu; 10 — mexcnyukogwii kamoui;, 11 — napen-
Xuma paouanvHo2o Ayua
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Bropuunoe ctpoeHne KOpHS Y ABYIOIBHBIX PAaCTeHUI HAXOIUTCS
B 30HE MPOBEICHMS W BBHITTOJHACT (YHKIMIO TTPOBEACHUS BOIBI U
MUWHEpaJTbHBIX BEIIECTB IO BOCXOAAIIEMY TOKY, & OpTAaHWYECKHUX BE-
IIECTB MO HUCXOIAIIeMY TOKY. [1pr BTOpHIHOM CTPOSHUM KOPHS BBI-
JessioT 0J0Ku: mpobKa, BTopuuHasl Kopa (¢gJjosmMa), kKamOuajibHOe
KOJIBIIO U IpeBecrHa (Kcmmema). dirosMa cOCTOUT M3 MepBUIHON (hJ10-
SMBI ¥ BTOpUYHOM. [lepBruuHas ¢posMa pacrojioxkeHa OJIKe K Tepy-
(epun KopHS, B 3peIoM KOpHE €€ TKaHW TIOXO Pa3IMYUMEBI, BTO-
pUYHYIO (PII0IMY MOKHO y3HATH IO CUTOBUAHBIM TIJIACTUHKAM CHTO-
BUJHBIX TPYOOK.

BropmuHas kcuemMa COCTOMT M3 KPYITHBIX COCYIOB, OHa 00pa3oBaHa
ITyYKOBBIM KamOneMm. [TepBruHast KcrieMa HaXOOUTCSI B CaMOM IIEHTpe
KOPHS, €e COCYIBI MeIKue. Ha momepedHoM cpe3e BTOPUIHOTO CTpOe-
HYS KOPHS THIKBBI YETKO BUIHBI YEThIPE KOJIJIATEPAIbHBIX OTKPBITBIX
COCYIMCTO-BOJOKHHUCTHIX ITyYKa.

Mexay TTpOBOASIINMU ITy9KaMU HaXOISITCST KICTKN OCHOBHOM ITa-
PEHXMMBI paguaTbHbBIX JIYYeii, TT0 KOTOPBIM BOIa B TOPU30HTAITLHOM
HaIlpaBJICHUN U3 COCYAOB KCHJIEMBI TTOCTYITaeT K KJIeTKaM BTOPUY-
HOM KOPHI.

3.1.3. OcodeHHOCTH CTPOEHHSI KOPHEILIONO0B

MHorre BUIBI IBYAOJBHBIX PACTEHUI HAKATUIMBAIOT 3aIlacCHBIC TTH -
TaTeJbHbIC BEIIECTBA B TJITaBHOM KOPHE, KOTOPHI BUIOU3MEHSETCS B
KOpHeT104. BumonsmeHeHre cBSI3aHO ¢ pa3pacTaHUeM ApeBeCHOM MIn
JTyOSTHOT TTApEHXMUMBI, BBITIOTHSIONIEH (PYHKITUIO 3aT1aca MITaTeTbHBIX
BEIIIECTB.

KopHerions! ObIBaIOT MoHOKambUaabHble, C OTHUM KaMOWaTbHBIM
KOJIBIIOM: 1) KOpHETUIO TUITa MOPKOBU — XOPOIIIO pa3BUTa BTOPHYHAS
KOpa ¢ 3anacatolieit mapeHxumoi (MOpKOBb, MeTpyllika, acTepHak u
JIpyTHUe pacTeHUsl ceMelcTBa ceqbaepeitHbie) (puc. 3.5, A); 2) KOpHe-
IO TUTIA PeIbKN — CUJILHO pa3BUTa ApPEeBECHHA C 3artacalolieil Ima-
peHXUMOI (penuc, OpIoKBa, pera v IpyTre pacTeHHS CeMeicTBa Kary-
ctHele) (puc. 3.5, b).

Iloaukambuanvibie KOPHETUIOAH UMEIOT MHOTO KaMOMaTbHBIX KO-
ser1. K HIM OTHOCUTCST KOPHETUTO CBEKJIIbI, KOJTMYECTBO KaMOUaTh-
HBIX KOJIeI KOTOPOTO paBHO KOJTWYECTBY JIMCTHEB, AeJICHHOMY Ha IBa
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(puc. 3.5, B). Takoe cTpoeHUe KOPHETLI0Aa SIBJISIETCS] TPeTUUHBIM. Kax-
JIoe KaMOMaJTbHOE KOJIBIIO (DOPMUPYET CBOM KoJJIaTepaibHbIe OTKPHI-
THIE TIpoBOIAIINe TTydku. [lepBryHasg KcremMa ABYXJIydeBast U Haxo-
IUTCS B LIEHTPE KOPHETUIOA.
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JlaGopaTopHas padora Ne 1

Tema: MUKPOCKOITUYECKOE CTPOEHUE KOPHA

I[han:

1.

2.

ITepBruHOE cTpoeHMEe KOPHST OMHOAOJbHOTO pacTeHust upuca (Iris
pumila).

BropmuHoe cTpoeHmME KOpHS ABYIOJILHOTO PACTEHUSI THIKBHI
(Cucurbita pepo).

CTpoeHue KOpHEIUIOA0B: MOPKOBU ToceBHOI (Daucus sativus),
peabku noceBHolt (Raphanus sativus), ¢cBeKJibl 00bIKHOBEHHOM
(Beta vulgaris).

Mamepuanwvt u obopydosanue:

1.
2.

el

Mukpockorr.

T'oTroBbie MpenapaThl: MoMepeYHbie CPE3bl KOPHS MpUCa, ThIKBbI
1 KOPHETUIOIOB.

ZKuBble 00beKTbI: KOPHETLJIOAbl MOPKOBU, CBEKJIbI.

Tabmuisl: «30HBI KOPHST», «AHATOMIUYECKOE CTPOCHNE KOPHSI»,
«CTpoeHMEe KOPHEIUIOAOB».

ITocnenoBaTeIbHOCTD PAGOTHI

3adanue 1. Paccmompemsv u 3apucosamv 6 eude cxemvl nepeu4Hoe
MUKPOCKORUYECKoe cmpoeHue KOPHs 00H000AbH020 PACMeHUs UPUCa HU3-
xoeo (Iris pumila).

PaccMotpeTs npu MaJioM yBeJIMYEHUH FOTOBBIM Mpernapar rnorepey-
HOT'O Cpe3a KOpHs upuca (KacaTuKa), UMEIOLIETO MEPBUYHOE CTPOEHMUE.
OTMETUTD NMEPBUUHYIO KOPY, 3aHUMAIOLIYI0 OOJIBIIYIO YaCTh MOIepey-
HOTO CEUEHUSI KOPHSI, M LIEHTPaJIbHbIN LIUIMHAP C 3aKPbITHIM paauaib-
HbIM TTPOBOASILIAM MTYYKOM.



YV 0n1HOIOIBHBIX paCTeHUM TIEPBUYHOE CTPOSHME KOPHST COXPAHSIETCS
Ha TIPOTSKEHUU BCEU XXM3HU, a Y ABYIOJLHBIX — TOJIbKO B 30HE BCa-
cbiBaHus (y Tabaka, puc. 3.1, B). B 30He npoBeaeHUs1 OAHOIOIbHBIX
pacTeHUI KJIETKNA 3M10JIEMbl OTMUPAIOT BMECTE C KOPHEBBIMU BOJIOC-
KaMHM, ¥ 3alIUTHYIO (DYHKIIMIO BBITIOJHSIOT KJIETKHM 9K301epMbl — Ha-
PYXHOTO CJIOSI IEPBUYHOM KOPBI. DK304epMa HaXOIUTCS 1O/ M10Ie-
MO, 1 TIOCJIE €€ OTMHUPAHMSI CTEHKM KJIeTOK 3K30IepPMBI ITPOOKOBEIOT
U BBITIOJIHSIOT 3a1IUTHYIO (DYHKIIHIO.

OcHoBHasI Macca IepBUYHOI KOPBI IIpeICTaBiIeHa KPYITHBIMU XK1~
BBIMHU KJIETKAMU ME30JePMbI, KOTOpast OTHOCUTCS K MOTJIOIIAOIIEH T1a-
peHX1Me, OCMOTUYECKOE JaBJICHUE KJIETOK, MOAAEPXKMBaeMOe IMOCTOSIH-
HBIM OTTOKOM, CO3/IaeT CIJIy BcachlBaHMs. BHyTpeHHMIA C10i epBUY-
HOI KOpbI — 3HA0AepMa (3TO MEPTBbIE KJIETKU, OHU OKPYXKaIOT TUIOTHBIM
KOJIbLIOM LIEHTPpaJIbHbINM UMIAMHAP). KJIeTKU 3HI0aAepMbl UMEIOT YTOJI-
LIIEHHBIE ¥ ONMMPOOKOBEBIINE, a TTO3KEe OJPEBECHEBIINE paanabHbIE 1
BHYTpeHHUE 000JIOUKHU, HapyXXHbIe, 0OpallleHHbIE K Me30/IepMe, OCTa-
foTcs TOHKMMU. Cpenyn HUX HaXOASTCS KMBBIE TTPOITYCKHBIE KIJIETKH,
yepe3 KOTOphIe BOJA M MUHEpPaJbHbBIE BEIIECTBA MMPOXOIIT B KCUIEMY
LEHTPAILHOIO HMJIUHAPA.

LenTpanbHbI HUIUHAP OKPYKEH OMHUM CJI0EM MEepUIIMKiIa, 3a KO-
TOPBIM PACIOJIOXKEH 3aKPBITHII COCYANCTO-BOJIOKHUCTBIN ITy4OK paay-
apHOTO THUMA. Ha cpe3e BUIHBI TPYIIIBI COCYIOB B BUAE Jy4eil KCue-
MbI. Kpome cocymoB 1 IpeBeCHOM ITapeHXUMBI, KCWIeMa IMy4YKa COCTOUT
U3 TpaxeuJ U MeEXaHWUeCKOM TKaHU — CKJIepeHXUMbl. DIosMa myyka
COCTOMUT M3 CUTOBUIHBIX TPYOOK C KJIETKaMM-CITyTHUIIAMU W JTyOSTHOI
MMapeHXUMBL.

3apucoBaTh CXeMy ITIEpBUYHOTO MUKPOCKOITMYECKOTO CTPOSHMST KOP-
Hs. O003HAYNTh YaCTU KOPHI M LIEeHTpajbHOro mmanHapa. CuenaTh
BBIBOZBI, B KAKNX 30HAaX KOPHS Y OJHOIOJbHBIX paCTeHMI HaOM0ma-
eTCsl IEPBUYHOE CTpOeHUE. YKa3aThb TUI COCYANUCTO-BOJOKHUCTOTO
my4JKa.

3adanue 2. Paccmompemv Ha NOCMOSHHOM npenapame 6mMopU4HOe
cmpoerue KopHs 08y004bH020 pacmerus molkevl 00bikHoeenHou (Cucurbita
pepo). 3apucogams cxemy cmpoeHusi KOPH.

PaccMoTpeTh HEBOOPYKEHHBIM TJ1a30M MUKpOMpenapar ¢ rmorepey-
HBIM Cpe30M KOPHSI ThIKBbl. CpaBHUTH €TI0 C KOPHEM Mpuca, o0paTuTh
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Puc. 3.3. Mukpockonuueckoe cmpoeHue KOpHs
00H000abHO020 pacmenus upuca (Iris):

1 — KkopHesoli 6on0cok; 2 — snubnema; 3 — 3K300ep -

ma; 4 — nepsuunas kopa; 5 — mezodepma; 6 — npo-

nycKHble KaemKu 6 3Hdodepme; 7 — KAemMKU OCHOG-

HOU mKaHu; 8§ — Ope6ecHas NapeHxXuMa nepeuyHou

Kcuaemol; 9 — yenmpanvholid yuaundp; 10 — cocyo

nepeuunoil kcuaemol; 11 — cumoguorvie Kkaemku nep-
UYHOU (hrosmbl; 12 — nepuyura



BHUMAaHME Ha Pa3jinyuus B COOTHOILLIEHUU KOPHI U LIEHTPAJIbHOTO LIM-
JuHapa. M3yuuTh BTOpUUHOE CTPOEHME KOPHSI THIKBbI HA TTONEPEYHOM
cpese MpU MaJIoM yBeJIMUYEHUU MUKPOCKOIa. B LieHTpe KOpHSI HailTu
MEPBUYHYIO KCUJIEeMY, MPEACTABICHHYIO YEThIPbMS JIydaMU MeEJIKUX
cocynoB. OT J1y4yeid MEPBUYHOM KCUJIEMbI OTXOMSIT PaCILUPSIIOIIMecs K
nepudepumn paauaabHbIe JIydYd OCHOBHOI MapeHXUMbl, 00pa30BaHHOM
MEXITyYKOBBIM KaMOreM. Mexny paaualbHbIMU JIy4aMH PaCIIOIOXe-
HbI YEThIPE COCYIMCTO-BOJOKHUCTBIX MyYyKa OTKPHITOTO KOJUIaTepaib-
HoOro Tuna. BropuuHas Kcujiema pacriojioxkeHa K LeHTPY U TpecTaB-
JIeHa KPYITHbIMU COCYJaMU, IPEeBECHON MapeHXUMOW 1 IpeBEeCHbIMU
BOJIOKHAMM cKJiepeHXUMbl. CHapy>Xu ApeBECHHY KOPHSI OKPYXKaeT KaM-
OuabHOE KOJIbIIO.

K nepudepuu ot kam0Ous pacnosoxeHa BTOpUUYHasl Kopa, Uin
(03Ma, ¢ KPpyNHBIMU MEPEropoiKaMu CUTOBUAHBIX TPYOOK U KJeT-
KaMu-CHYTHULIAMMU, a TakKe JTyOostHOM nmapeHxumoii. [TepBuunast io-
9Ma OTTeCHeHa K nepudepun BTOpUYHON h103MOl 1 MI0X0 pas3-
JIM4ynMa.

IToBepXHOCTb KOPHSI MOKPHITA MEPUASPMOI, TPOOKA KOTOPOIA BbI-
MOJIHSIET (DYHKIIMIO ra3000MeHAa U 3alUThl OT BHELIHUX BO3/1€UCTBUIA.

3apucoBaTh CEIMEHT CXeMbl BTOPUMYHOTO MUKPOCKOMUYECKOTO
ctpoeHust KopHs (puc. 3.4). O603HAUYUTH NepUaepPMY, MEPBUUYHYIO U
BTOPUUHYIO (hJIOAMY, YYACTKU MYYKOBOTO M MEXMYYKOBOTO KaM-
Ousl, cocTaBasOlIMe KaMOMaJIbHOE KOJbIIO, BTOPUYHYIO U MEPBUY-
HYI0 KCUJIeMY.

CraenaTb BbIBOJbI, B KAKOW 30HE KOPHS ABYIOJbHBIX pPaCTeHUN
HaOJto1aeTcsl BTOpMYHOeE 1 repBuyHoe cTpoeHue. C yeM cBsizaHO (pop-
MUpOBaHUE BTOPUUYHOI'O CTPOCHUSI KOPHS. YKa3aTh TUM COCYIUCTO-
BOJIOKHUCTOTO ITy4YKa MpyU BTOPUYHOM CTPOCHUU KOPHSI.

3adanue 3. Paccmompemsv nocmosiHuble npenapamul U JHcuebie 00sex -
mbl KOpHEnA0008: Mopkosu nocesnol (Daucus sativus), pedvku nocee-
Hou (Raphanus sativus), ceexavl odvikHoeenHol (Beta vulgaris). Co-
CMagumy cxembl UX CMpoeHus.

ITpu MaJioM yBeJIMUYeHUH MUKPOCKOIIA paCCMOTPETh CTPOEHUE KOp-
HEILJION0B MOPKOBHU, PeAbKU U CBEKJbl. OMNpeaeuTh KOJIUUeCTBO KaM-
OuaJIbHBIX KOJiell, 00paTUTh BHUMaHUEe Ha COOTHOIIeHUEe MexXIy (hJ1o-
9MOH M KCUJIEMON Y MOHOKaMOMaJIbHBIX KOPHEMJIOA0B U Haluuue
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HECKOJIBKIX KOJIEII KaMOMS M 3amacarolieii mapeHXNMbI MEXITy HUMU
y CBeKJIbI (puc. 3.5).

OOpaTUTh BHUMaHME Ha YBeJIMUYEHUE 00beMa BTOPUYHOM KOPHI B
pe3yyibTaTe pa3BUTHS 3allacalolleil mapeHXUMbl Y KOpHeIJIoga TUia
MOPKOBH.
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Puc. 3.4. Bmopuunoe cmpoenue kopus moikeusl (Cucurbita):

1 — nepsuunas kcunema; 2 — cocyd 6mopuyHoOU Kcuiemvl, 3 — paouarvHuli ayu;
4 — kambuii; 5 — emopuunasn paosma; 6 — nepeuunas Garosma; 7 — npobka
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Puc. 3.5. Cxembr cmpoerus KopHenn00os:

A — mun mopkosu (Daucus sativa): 1 — npobka; 2 — emopuunas kopa; 3 — emo-

puuHas kcunema; 4 — kamouii; b — mun pedoku (Raphanus sativus): 1 — npobka;

2 — emopuuHas Kcutema; 3 — kamoui; 4 — emopuunas aoama;, B — mun ceexavi

(Beta vulgaris): 1 — npobka; 2 — emopuunas kcusema, 3 — kambuii;, 4 — nepeuu-
Has Kcunema; 5 — emopuyHas ¢aoama

3armacalolag napeHxXuMa KOpHeIUI0aa TUIIa peJbK HAXOIUTCS B
JIpeBeCHHE, KOTOpasl 3aHUMAaeT MaKCUMaJIbHBIN 00beM Ha MoIepey-
HOM cpe3e, a BToprudHas Kopa pa3BuTa cjabo.

B xopHerione cBEKIIBI 3aTacaroliiasi TapeHXMa pacIipeessIeTCs paB-
HOMEPHO U B KCWJIEME, U BO (hJI0OME.
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3apucoBaTh CXeMbl CTPOCHMST KOpHEII040B. O003HAYNThL OJIOKM
AHATOMMYECKOI'0 CTPOEHM. YKa3aTh TUIl COCYAMCTO-BOJIOKHUCTOIO
Mmy4Ka.

W=

N ks

10.
11.

12.

13.

14.

Bonpocs! AJisi CAMOKOHTPOJIst

Kakue 30HbI MOXHO BbIIEIUTD B pacTyllieM KopHe?

KakoBbl cTpoeHuUe 1 poJib KOPHEBBIX BOJIOCKOB?

B kakux 30HaxX KOpHSI OJHOAOJIbHBIX U ABYIOJbHBIX pacTeHUM
HAOII0JaeTCsl IEPBUYHOE CTpOeHUE?

Kaxkyto (pyHKIMIO BHIIOJHSET 311bJieMa KOPHSI?

Kakoe ctpoeHue nMmeer riepBuyHasi kopa?

KakoBbl (yHKIIMSI U CTPOEHUE LIEHTPAJIbHOTO LIMJIMHApA?
HazoBute TUIT TPOBOASIIErO MyvyKa MPU NEPBUYHOM CTPOCHUU
KOPHSL.

Kaxoii yTb B KOpHE MPOXOAUT BOJA C PaCTBOPEHHBIMU B HEl
MMHEPAJIbHBIMU COJISIMU?

C nosiBjieHeM KaKoM TKaHU CBsI3aH Mepexo K BTOpPUUHOMY CTPO-
€HUI0 KOpHS1?

YTo Ha3bIBAIOT «IMHLKOI KOPHSI»?

Kakoii Tun npoBoasiero nyyka MMeeT BTOPUUYHOE CTPOEHUE
KOpHs?

M3 yero popmupyrorcs dessioreH, My4YKOBbIM U MEXKITYUKOBBII
KamOuii?

B yeMm pazHMiia MeX Ty KOpHETIJIoJaMy TUIa MOPKOBU, PEIbKU 1
CBEKJIbI?

Kakast Koppensitusi CylecTByeT MexXI1y KOJIMYEeCTBOM KaMOUualb-
HBIX KOJIELl U JIUCThEB Y CBEKJIbI?

Tema 3.2. MUKPOCKOIIMYECKOE CTPOEHME CTEBJIA

3.2.1. Pa3surne nodera

IToGer hopmupyeTcst B mpoliecce AesiTeJIbHOCTU BepXYLIeUHOI 00-
paszoBaTebHON TKaH! (TTePBUIHON MEPUCTEMBI — TTPOTOMEPUCTEMBI),
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KOTOpasi HAaXOAUTCSI B KOHYCE HapacTaHMs ITOYKHU (3ayaTka noodera).
B dopmupoBaHuM nepBMUYHOrO CTPOEHMS MoOera yyacTBYIOT TpU BUIa
BEPXYILLIEUYHBIX MEPUCTEM — IMPOTOJAepMa, TPOKAMOUI U OCHOBHAasI
MepucTeMa, KOTOpbie B JajibHelleM (GOpMUPYIOT COOTBETCTBEHHO
TPU IJ1aBHbIE CUCTEMbI TKAHEU: MOKPOBHBIE, MPOBOASIINE U OCHOB-
Hble (puc. 3.6). AMbuTpobHbIi MoGer 00ecreurnBacT BETBICHUE KPO-
HbI, TaK KaK B Ma3yxax pa3BUThIX MPUMOPAUATIbHBIX JIMCTHEB 3aKJia-
JIBIBAIOTCSI OOKOBbBIE MOYKH.

BrnuaepMuc, COXpaHsisl MOJOXKEHUE TPOTOACPMbI, 00pa3yeT Herpe-
PBIBHBII OJHOCJIOWHBINM HAPYKHBIN IMTOKPOB cTeO1s1 1 ucTheB. [1po-
KamOuii B mpouecce auddepeHanuyd yuyacTByeT B 3aJ0KeHU U TIPU-
MOPAUATbHBIX JTUCTheB. C yBeJIMUeHHUEM JIMCTOBOTO 3a4yaTka B HEM U B
pa3BuBatolleMcs credse MOCTENEHHO HAYMHAIOT MOSIBJISIThCS Crelura-
JI3MpoBaHHbIe TKaHU. [TpokaMOualbHbBIN TSK MPOAOJIKAET pacTu B
TOJILLIMHY IyTeM pa3MHOXEHUSI CBOUX KJIETOK AeJeHUEeM, U OJHOBpe-
MEHHO KJIETKU €ro HauMHaloT J1uddepeHIMpoBaThCs B IPOBOASIINEC
TKaHU: Ha nepudepuyeckoit CTOpoHe — B BJIEMEHTHI (DJI03MBbI, a Ha
BHYTPEHHE CTOPOHE — B 3J€MEHThI KCUJIEMbl. DTU CaMble paHHUE
MEePBUYHBIE TPOBOASIIIIME TKAHU HA3bIBAIOTCS HPOMOpA0IMOU U nPO-
mokcuaemoti. ITpoBoasiue TKaHU, c(OOPMUPOBAHHBIE B JaJbHEUIIEM
U3 LIEHTPaJbHOM YacTU MpoKamMOUaJIbHOIO MyyKa, 00jiee COBEpILIEHHbI
1 HA3bIBAIOTCSI Memapa0aMmoi U Memakcuiemou. Y OJHOJOJbHbBIX pac-
TeHUI MeTadao3Ma U MeTaKCUiieMa HeTIOCPEACTBEHHO IpaHUYaT MeX-
Iy co0oii, 1 MpoKaMOUIl MpeKpalllaeT CBOIO NEITEIbHOCTD; Y IPEBEC-
HbIX Y TPABSIHUCTBIX ABYAOJbHBIX U TOJIOCEMEHHbBIX MEX1y MEPBUYHDI -
MU 3JieMeHTaMU (J03Mbl U KCUJIEMbl MpOKaMOUN HayuHaeT
(YHKIIMOHUPOBATh B KauecTBe KaMOUsi, o0pasysi 3J1IeMeHTbl BTOPUY-
HbIX TTPOBOASIILIMX TKAHEH.

Kierku ocHOBHOI MeprcTeMbl (DOPMUPYIOT CUCTEMY OCHOBHBIX TKa-
Hel, MpeacTaBIeHHYI0 pa3HbIMU BUIAMU OCHOBHOI MapeHXUMBI: acCH-
MWISILIMOHHOM, 3amacaloleii, NomIOLIAOLIEH, a TAKXKE MEXaHUYECKYIO
TKaHb — KOJIJIEHXUMY.

AHATOMUYECKOE CTPOECHUE Y3JI0B 3HAUUTEIBHO CIOKHEE CTPOCHUS
MEXI0Y3JIMii, TaK KaK B HUX K IIPOBOJSIIEH CUCTEME CTEOIs1 TpUcoe-
JUHSIIOTCSl TUCTOBBIE U MOYeuHble cieabl. [ToaTomMy B najibHelileM,
JIJIs1 00JIeryeHrsl YCBOEHMST MaTepuaia 1o U3ydeH!I0 MUKPOCKOTTUYec-
KOTO CTPOEHUS CTebJ1s1, OyneM paccMaTpUBaTh TOJBKO CTPOCHUE MEX-
JOY3JHSI.
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Puc. 3.6. Bepxyweunas mepucmema nobeea u pazeumue 6 cmebne
NOCMOAHHBIX MKaHell (cxema):

A — cpe3 Ha yposHe KoHyca Hapacmanus; B — na ypoene mepucmemamu-
yeck0eo Koavya, B — na ypoene nosenenus npoxamous; I'u J[ — Ha ypos-
He opmuposanus nepeuuHoeo cmpoerus cmeoas; E — na ypoene nosene-
Hus Kambus; K — Ha ypoeHe c@opMUPOBAHHO20 6MOPUYHO2O CMPOCHUS
cmebas: 1 — 30Ha eepxyuieuHoll mepucmemsvl; 2 — AUCMOGble 3a4amKu (npu-
mopouu); 3 — mepucmemamuieckoe Koavuo, 4 — cepoyesuna; 5 — npo-
Kambui; 6 — nepsuyHas Kopa, 7 — nepeuuras ¢aosma; § — nepeuuHas
Kkcunema; 9 — kambuii; 10 — snudepma; 11 — nepuyuka; 12 — s3ndodepma;
13 — emopuunas ¢rosma; 14 — emopuunas kcunema; 15 — napenxuma
nepeuuHol Kopol; 16 — KorreHxuma



3.2.2. IlepBudynO€E CTPOEHHE CTEOISI

IlepBuuHoe cTpoeHne credms addepeHIMpyeTcs U3 IIEPBUYHON MepH-
CTeMBI KOHyca HapacTaHWS 1 BKJTIOUAET CIICAYIONINe 30HbL 1 — ammaep-
MHC C KyTUKYJISIPHBIM CIIOEM M C TOPa3a0 MEHBIIMM KOJTMYECTBOM YCTh-
WII, 9YeM Y JIUCThEB; 2 — TIePBUYHAS KOpa; 3 — IeHTPAITbHBIN IIVTHMHIP.

Txanu nepsuunoti kopsi: 1 — KoOJJIeHXUMaA — KKMBasi MeXaHUUYecKasi
TKaHb, 00pa3yeT IO SIS PMUCOM HETIPePBIBHBIN LIVIIMHIP W 0OecTie-
YMBaeT IMTPOYHOCTH MOJIOIOTO CTEOIIS; 2 — MapeHXUMa TIepBUYHOM KOPBI,
cozepIKalas XJIOPOIJIACThI; 3 — DHIoAepMa — B OTIMYME OT KOPHS,
5TO XMBBIE KJIETKH, 9aCTO CoAepXKalllre KpaxMaJlbHbIe 3¢pHa, TIO3TOMY
Ha3BIBACTCS KPAXMATOHOCHBIM BIIATAJTUIIEM, SBJISIETCS BHYTPEHHUM CITOEM
TIepBUYHOM KOPHI.

Llenmpanvubiii yuauHOp COCTABIISIET OCHOBHYIO YacThb CTEOIISI, HapyX-
HasT ero YacTh Ha3BIBACTCS Nepuyuikiom. DTO CION KIETOK OCHOBHOM
TKaHHU, KOTOPBI MOXET (hOPMUPOBATH MPUAATOTHEIE TTOYKN 1 KOPHMU,
BTOPUYHBIE MEPUCTEMbI (KaMOUii U (DUIUIOTEH), a TakXKe CKIEPEHXUMY
(TMepULIMKIMYECKKE BOJIOKHA). 3a MEPULIUKIIOM K LIEHTPY CTeOJIs pacno-
JIOKEHBI TIEPBUIHEIE TIPOBOISIINE ITyYKH KOJUIaTepaJTbHOTO TUIIA, 00-
pa3oBaHHBIE B pe3yibTaTe OeJIeHMS KIETOK TepBUYHOI JTaTepabHOM
MEPUCTeMbl — MpoKamobus, KOTOPbI K nepudepun ctedsast oopaszyeT
MepBUYHYIO (hJI03MY, a K LIEHTPY — TEepBUYHYIO KcuiieMy. B meHTpe
cTeOJIsT HaXOMUTCS TOHKOCTEHHAsl OCHOBHAS TKaHb, TI¢ HaKaTUTMBAIOTCS
3amacHBIE BEIIECTBA, OHA COCTABIISACT cepouesumy.

Y rojjoceMeHHBIX ¥ TIOKPHITOCEMEHHBIX IBYIOJIBHBIX PACTEHUI TIPO-
KaMOWIT 3aKJTagbIBaeTCs yIacTKaMH — TSKaMU, HO CTPOTO TI0 OKPYXK-
HOCTH, TIO3TOMY TIPOBOJISIIINE MyYKH, 00pa30BaHHBIE IIPOKaAMOMEM, a B
JagbHelIeM KaMOreM, Ha TTOMepeYHOM Cpe3e PacItoioKeHBI TT0 OK-
PYXKHOCTH M OTAEJICHBI APYT OT ApyTa MMAapEeHXNMOM CepAIIeBUHHBIX JIy-
yeii (puc. 3.7, A), WM OPOBOISIIME MyYKH 00pa3yloT CIUIOLIHOE KOJb-
11o. B 11leHTpanbHOM HUIMHIPE CTe0JIST OMHOAONBHBIX PACTCHUN TIKU
ITpOKaMOMST 00pa3yIoT 3aKPHITHIE COCYANCTO-BOJIOKHUCTHIE TTyYKH, pac-
MOJIOXKEHHbIE paccesiHHO WM 1o cniipaiu (puc. 3.7, b).

3.2.3. Ctpoenne cTedJIsi OTHONOIbHOTO PACTEHHSI

Crebid OJHOAOJIbHBIX pAacTeHUI, KaK U KOPHU, UMEIOT TOJbKO
MEPBUYHOE CTPOEHUE, KOTOPOE COXpPaHSIETCSl B TeUEHUE BCell XXU3HU
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pacteHus1 (puc. 8). Y HUX pe3KO BbIpaxkeHO IyYKOBOE CTPOEHUE CTeOIs.
CHapyxu cTebesib MOKPHIBACT ITIepBUYHAS TOKPOBHAS TKAHb SITUAEP-

MHC C YCTbULIAMMU.

V npeacraButeseil cemeiicTBa MITIUKOBbBIE (371aKW) MepBUYHAS
KOpa cTeOJIs1 He BbIPAXXEHA, HO XOPOIIO pa3BUTa y MpeacTaBuTe e

A b

Puc. 3.7. 3anroocenue npokamobus
U NepeuUHOll NPoGOOAell CUCMeMbl:

A — 6 sude msxuceil no kpyey y 08yoo.b-
Hbolx; B — 6 eude msascei no cnupaiu
Y 00HO00AbHbIX
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JIPYruX CEMEMUCTB KJlacca Ofi-
HOJOJbHBIE (CeMeicTBa M-
JIeiiHbIC).

V pacrenuii co ciabo BbI-
PaXeHHOU MEPBUYHON KOPOW
COCYIUCTO-BOJOKHUCTBIE MyY-
KU 3aKPbITOTO KOJJIaTepaIbHO-
IO TUIIA PACIIOJIOXKEHBI MO CIU-
pajiy Uiv Kak Obl paccesiHbI 1O
BCEMY LIEHTPaAJIbHOMY LIMJIMH-
JIpy, KOTOPbI 3aHUMAET Yac-
TO Bechb 00beM cTeOs1. TTyuku
OKPYXEHBbI CKJIePEHXUMOM,
(nosma obpaiena K nepude-
puu, a Kcujaema — K LIEHTpY
cte6s1. YeTkasl rpaHuULIa MEX-
1y TIEPBUYHOU KOPOW U LIEHT-
paJIbHBIM LMJIMHIAPOM YacTo
OTCYTCTBYeT.

B oGecnieueHun mexaHuuec-
KOI TTPOYHOCTHU CTEOJIeH OIHO-
JIOJbHBIX OOJIbIIOE 3HAUEHUE
UMeeT CKIepeHxuMa, obpazo-
BaHHasl MEPULIUKIOM LIEHT-
paJibHOTO LMAUHApa. Tponu-
yecKue 3j1aku (KyKypy3sa, cop-
ro, caxapHblii TPOCTHUK)
MMEIOT BBIMTOJHEHHBIU CTe-
0esib, cepearHa ero 3aroJjiHe-
Ha OCHOBHOI TKaHbIO C MPO-
Boasiumu nyukamu. Cesep-
Hble 3J1aKu (POXb, SIUMEHb U
JIp.) UMEIOT TOJIble MEXA0Y3-



TS CTEOIISI, TAKOM CTeOesb Ha3bIBAETCs COIOMMHOIA. [TpoBoasIIme TyuKn
N OCHOBHAasl TKaHb, paCITOJIOKE€HHbIC 0IM3KO K ITOBEPXHOCTHU cTe0-
JIsl, — MEJIKUE, a K LEHTPY — KPYITHBIE.
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Puc. 3.8. Mukpockonuueckoe cmpoerue cmebas
00H0004bHOR0 pacmenust KyKypy3ol (Zea mays):

1 — snudepmuc; 2 — cKkaepeHxuma nepuyuxia;

3 — cKkaepeHxuma, OKpyicarouas npoeoosujuli

ny4ox,; 4 — ¢aosma; 5 — kcunema; 6 — 0CHOBHASA
napernxuma

3.2.4. Bropuynoe cTpoeHHe cTedJIsl IBYI0bHbIX PACTEHUA

BropuuHoe cTpoeHue cTebJis1 CBSI3aHO C BOBHUKHOBEHUEM BTOPUY-
HOI1 JIaTepajIbHOM MepHUCTeMbl — KaMOMst. Mexmy repBUYHOMN (DII03MOI
U KCWJIEMOM U3 MpOoKaMOusI 3aKJIabIBaeTCs MyYKOBbI KaMOUii, KOTO-
pblii K nepudepun cteds auddepeHIUpyeTcs B 3J1eMEHTbI BTOPUYHOM
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(103MBI, a K LIEHTPY — B DIIEMEHTHI BTOPUYHOM KCUJIEMEBI, €€ OTKJIa-
IBIBAETCS BO MHOTO pa3 0osblie, yeM (pioaMbl. OmHOBPEMEHHO ITapeH-
XMMa, PacItojIoKeHHAs PSIOM C TTIPOKaMOMeM TIEPBUYHBIX ITyYKOB, 00-
pa3yeT MeXITyIKOBBII KaMOWI, B pe3ysbTaTe ero AesITeIEHOCTH (pop-
MHUPYIOTCS CepAIIeBUHHBIC JTyIM OCHOBHOM TTapeHXUMEI. VX hyHKIIMS —
MIpOBeleHNEe BOALI M1 MUHEPATbHBIX BEIIECCTB B TOPM3OHTATLHOM Ha-
MIpaBIIEHUN OT KCHIJIEMBI K (hJTOOMe.
ITyukoBbI# ¥ MEXITYYKOBBIN KaMOUil BMecTe 00pa3yloT KaMOuaib-
HOE KOJIbIIO, M cTe0esb pa3pacTtaeTcs B TOMINHY, (DOPMUPYS BTOPUU-
HOE CTpOeHMe, TIPX 3TOM TIepBUYHAS Kopa IPoaorKaeT (PyHKIIMOHU-
pOBaTh.
Crebenb, TIpU BTOPUIHOM CTPOSHUH, COCTOUT M3 CIICAYIOIINX 30H:
1) snudepma (y TpaBIHUCTBIX PACTEHUIN), nepudepma, a IO3XKe KOpKa
(Y IpeBECHBIX pacTeHUIA);

2) nepeuunas Kopa,

3) emopuunas Kopa, obpasytolias Jy0, oHa BKJIOYaeT (piosMy (Cu-
TOBHUIHBIC TPYOKM C KJIETKAMH-CITYTHUIIAMMU, JTyOSTHBIE BOJIOKHA
1 JTyOsTHasI TTapeHXMMa) M OCHOBHYIO TTAPEHXMUMY CEPALIeBUHHBIX
Jyyei;,

4) KambuanvHoe K0abY0, COCTOSIIIEE M3 ITyYKOBOIO Y MEXKITYYKOBOTO
KamOusi;

5) Opesecuna, Win Kcuiiema (BTOpUYHAs U TIEpBUYHAsT), OHA COCTOUT
M3 COCYIOB M Tpaxewms, IPeBeCHBIX BOJIOKOH U APEBECHON MapeH-
XUMBT;

6) cepduesuna (OCHOBHAS TKAHBb).

Twun mpoBoISIIETO TTyYKa — OTKPBITBIN KOJUTaTepaabHbBIA (TTOICOI-
HEYHMK) WU OTKPBIThIN OMKOJIaTepaJibHbIM (ThIKBA).

B 3aBrcuMoOCTH OT 0COOEHHOCTET IeATETLbHOCTA KaMOMST pa3inJaioT
CJICTYTOIIIME TUTTBI BTOPMIHOTO CTPOSHMS CTEOIIS: TTYIKOBOE, TIEPEXOI-
HOE 1 HEITy9YKOBOE.

[Iyukosoe cmpoernue pa3BUBaeTCs B pe3yabTaTe 3aKJIaaKN TTpOKaM-
Ous, a B maJbHEHIIeM KaMOUs B BUIE OTACIBHBIX Y4aCTKOB — TSKEH,
(hopMUPYIOUINX TTPOBOISAIINE TTYIKH, MEXKIY KOTOPBIMA HAXOMSTCS XO-
POIIIO Pa3BUTBIC CepAIIeBUHHBIC JTydH. [TydaKoBoe cTpoeHme cTeOIsT mMe-
10T KMPKa30H, THIKBA, JIIOIIEpHA U TIp.

[lepexoonoe cmpoerue: IEPBUYHOE CTPOSCHUE ITyYKOBOE, a BO BTO-
PUYHOM CTPOCHUM MEXKITYYKOBBINM KaMOuit (popMUpyeT HOBBIE, MOJIO-
IbIe TIpoBoasIIe myuku. [lepexogHoe CTpoeHe MMEIOT TPaBSIHHUCTHIC
pacTeHusi: IOACOJHEUHUK, TOMMHAMOYp, 005K (puc. 3.9).
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Puc. 3.9. [lepexoonoe emopuurnoe cmpoenue cmebas NOOCONHEUHUK A
(Helianthus):
I — munsr anamomuueckoeo cmpoenus cmebaeil; 11 — nonepeunsiii cpes u cxema
cmebaa nodcoaneunuxka;, A — nepguunoe cmpoenue; b — emopuunoe nyuxosoe
cmpoenue; B — emopuunoe nepexoonoe cmpoenue; I — emopuunoe Henyukosoe
cmpoenue: 1 — npokambui; 2 — snudepma; 3 — KoAAeHXUMA; 4 — OCHOBHAA
napeHxuma nepeuuHou Kopwl, 5 — cMOAAHOU X00; 6 — KPAXMAAOHOCHOe 84a42d-
Auwe; 7 — ckaepeHxuma nepuyukaia; § — nepeuunas gaosma; 9 — emopuunas
Gnoama; 10 — nyuxoesii kambui; 11 — emopuunasn kcurema; 12 — nepeuunas
Kcunema; 13 — mexcnyukogolii kamouu, 14 — nyvox uz mMejicnyuKo602o Kamous;
15 — ocHoenasn napenxuma cepouyesutsl

Henyukoeoe, uau cnaouinoe, cmpoeHue CTe0JIsl pa3BUBACTCS B PE3YJib-
TaTe 3aKJIaJK1 MpOKaMOUsi U KamMOusl, KOTOpbie (hDOPMUPYIOT BJIEMEHTBI
(h7103MBI ¥ KCUJIEMbI CIUIOLLIHBIM LWJIMHIAPOM, MOTPYXEHHBIM B OCHOB-
HYIO TKaHb. Takoil TUN CTPOEHUsI XapaKTepeH MJIsl OOJIbIION IPYIbI
JIPEBECHBIX pacTeHU (s10J10Hs1, 1y0, J1Ma) 1 HEKOTOPbIX TPaBSIHUCTBIX
(71eH, MoAMapeHHUK U JIp.).
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B cBsi31 ¢ 9BOIIOLIMOHHBIM Pa3BUTUEM XKU3HEHHBIX (DOPM MOKPHITO-
CEMEHHBIX OT IPEBECHBIX K TPABSIHUCTBIM JIBYI0JbHBIM 1 OJHOAOJbHBIM
pacTeHUSIM TEOPETUUECKOE U3YUEHUE MUKPOCKOMMYECKOTO CTPOEHUSI CTEO0-
Jieli HAaUMHAIOT ¢ ABYAOJbHbBIX pacTeHUu. [1pu BbINOJHEHUM J1TabopaTop-
HbIX 3aHSTUI U3yUYEHUE MUKPOCKOITMUECKOI0 CTPOeHUSI cTebs1eil mpoBo-
JIUTCSI OT TIPOCTOTO K CJIOXKHOMY CTPOEHUIO, TO €CTh OT OJHOIOJbHbBIX HA
MpUMepe KyKypy3bl K JIBYIOJbHBIM Ha TTPUMEpPE MOACOTHEYHMKA U JIUTIBI.

3.2.5. Crpoenue cTed.1s1 APEBECHOTO ABYAOJILHOTO PACTEHHS

BTopmuHEIT poCT APEeBECHBIX PACTEHWI Y BCEX TOJOCEMEHHBIX U
OOJTBIIMHCTBA TTOKPBITOCEMEHHBIX ABYIOJBHBIX PACTEHMI CBSI3aH C aK-
TUBHOCTBIO IBYX BTOPUYHBIX JaTEPATbHBIX MEPUCTEM — Kamous u npoo-
K06020 Kambus, 3a CUET KOTOPBIX IEpPEeBbsI M KyCTAPHUKU PACTyT B
TOJIIIMHY MHOTHE TOIBI. JIpeBeCHBIE pacTeHUs, B OTIMYNE OT TPABSIHUC-
TBIX paCTECHU, UMEIOT CHJTBHO OPEBECHEBAIOIINIT MHOTOJICTHUM CTBOJ
1 MHOTOJIETHHE TI00ETH, He OTMUpAIOIINe ITPU HACTYTUICHUH 3UMEL.

BroprmuHoe MUKpOCKOIMUecKoe CTpOeHMEe CTeOIsT IBYAOIBEHOTO Ipe-
BECHOTO pacTeHUS (JIUITBI) COCTOUT M3 CICAYIOIINX YaCTe:

1) npobka, uau Kopka;

2) nepeuuHas kopa (y MHOTOJIETHUX CTBOJIOB OHA OTCYTCTBYET, TaK

KaK TIEPEXOINT B COCTAB KOPKH);

3) emopuunas kopa (J1y0);

4) kambuasvHoe Koablo (KaMOuit);

5) Opesecuna (Kcuiema);

6) cepouesuna (puc. 3.10).

K KkoHIIy BereTalimit MOJIOAbIe CTeOIM IPEBECHBIX PACTEHWIA TTyTEM
JIesITeJIbHOCTU IMTPOOKOBOro KaMoust ((esuioreHa) (GOpMUPYIOT POOKY —
BTOPUYHYIO TIOKPOBHYIO TKaHb U TTepuaepmy. [1epBoIif cltoit poOKOBOTO
KaMOusl MOXET OCTaBaTbCsl aKTUBHBIM 110 20 jieT (sI0JI0HS, Ipylla).

MHoToJIeTHIE CTBOJIBI IEPEBBEB ITOKPHITHI TPETUUHO TTOKPOBHOM TKa-
HBIO — KOPKOM. BHEITHMIT B1I KOPKM 3aBUCUT OT CITOCO0A 3a7T0KEHMS
HOBBIX T0OABOYHBIX TIEpUACPM. Y HEKOTOPBIX PACTEHMIT HOBBIC YIaCTKI
(emmoreHa 3aKJIamBIBAIOTCS MPEPBIBUCTO, TIEPeKphIBas APYT Apyra, u
obOpasyetcs vewytinamas kopka (1yo, akaiusi, rpyua). CTBOJIbI ApYrUx
JIEPEBBEB TTOKPHITHI KOJIBIIEBOI KOPKOIT, OHa (POPMUPYETCS B pe3yIbTaTe
JIeITeITbHOCTH (DeIITIOTeHa, pacTioIosKeHHOTO B BUIE HETTPEPBIBHOTO KOJTBIIA
BOKpYT cTe0J1s1 (BUILIHS, Oepe3a, BUHOTpaj, XKUMOJIOCTb U JIp.).
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Puc. 3.10. Cmebeaw aunwt (Tilia cordata) 6 nonepeunom paspesze (1)
u cxema cmpoeHus cmebas Ha pasHulx yposHsx (11):

A — cpe3 na ypoene nosieienus npokamous; b — Ha ypoeHe noseaeHus
Kambéus; B — na yposne cpopmuposannoti cmpykmypul; 1 — npokamoulii;
2 — ocmamku snudepmul; 3 — npooka; 4 — KoareHxuma; 5 — napeHxuma
Kopbl; 6 — sHdodepma (4—6 — nepeuunas Kopa); 7 — nepuyuKiu4ecKas
30Ha; 8§ — nepsuunas @arosma; 9 — meepdvii ay6; 10 — maekui a1y6
(émopuunas @rosma); 11— cepoyesunuviii ayu (7—11 — emopuunas
Kopa); 12 — kaméuil, 13 — ocennsas dpesecuna; 14 — eecennsns dpesecu-
Ha (13—14 — co0uunoe Koavyo dpesecunst); 15 — emopuunas dpesecuna,
16 — nepsuunas opesecuna (15—16 — dpesecuna); 17 — nepumedyasipHas 301a;
18 — ocnoenas napenxuma (17—18 — cepoyesuna, 7—18 — yenmpanvHoiii
YUAUHOD)

IMox mepumepmoii y TpeX-TMATUICTHUX BETOK JUTBI HAXOIUTCS
TIepBUYHAST KOpa, COCTOSIIAsA, KaK y IMTOACOJHEUHWKA, U3 KOJIJIeH-
XUMBI, XJIOPEHXUMBI 1 OCHOBHOI ITapeHXMMHBI ¢ Ipy3aMU, a TaKxkKe
c/1a00 BBIpAXEHHOU 3HAO0AEPMBbI (KpaXMaJOHOCHOIO Bjarajuiia).
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Mexnay aHIOAepMOI TTIEPBUYHOM KOPH M KaMOMAJTbHBIM KOJBIIOM
HaXOIUTCSl 6mopu4Has Kopa, uiu ayo. B ee cocraB BXOISIT: OCHOBHAs
IMapeHXUMa cepAleBUHHBIX JTy4yeil — B BUIE TPEYTOJbHUKOB 1 (PJI0-
5Ma (CUTOBHIHBIC TPYOKM C KJIETKAMU-CITYTHUIIAMU 1 JTyOsTHAS Tma-
peHxuMa) — B BUjJe Tpaneluii, BMECTe OHU 00pa3yloT MITKUIA Jy0.
TBepnwlit, UM TOJCTOCTEHHBIN, Ty0 (MexaHWdyecKass TKaHb CKie-
peHxuMa — JyOsSTHBIE BOJTOKHA) HAXOAUTCS MEXIY y4aCTKaMM MSIT-
KoTo JIy0a (hJI03MHEI.

ITon BropmuHOIT KOpOiT HAXOAITCS KIETKN KaMOWsI, 00eCcTIeunBar0-
IIETO POCT CTEOJIST B TOJMIINHY, €T0 aKTUBHOCTD 3aBUCUT OT BPEMEHU
roga. 3uMoif KaMOWit HAXOIUTCS B COCTOSTHUU TTOKOSI, BECHOM, JIETOM
1 OCEHBIO KJIIETKM KaMOus B TIporiecce AeaeHUs (OPMUPYIOT K TIEpH-
(epum 371eMEeHTHI BTOPUYHOM KOPHI, a K LEHTPY CTEOIT — 3JIEMEHTHI
dpegecunbl (Kcuiembl).

HpeBecuHa, oOpa3oBaHHas B TeU€HNE OJHOIO BEreTallMOHHOTIO Te-
puoja, cocTtaBlisieT ToAuyHoe KoJablo. CTpyKTypHasi OCHOBA pasrpa-
HUYEHMS TONMIHBIX KOJIEIl — pa3HUIIa B TDIOTHOCTU ApeBecHBI. Co-
cyabl (Tpaxen), odpazoBaHHbIe B Hauaje BereTallMOHHOIO Mepuojaa
(BecHOI1), — KPYITHBIE TOHKOCTEHHEIC, JIETOM W OCEHBIO — MEJIKHe 1
TOJICTOCTEHHBIE (Tpaxeu W Tpaxeuabl). B cocTaB mpeBeCMHBI, KpoMe
COCYIOB U Tpaxeu, BXOAST IpeBeCHbIe BOJOKHA, IpeBecHasl MmapeH-
XMMa ¥ cepareBUHHBIC JIydn. [10 KOTUYeCcTBY TOMMYHBIX KOJIEI MOX-
HO OIpeAeSUTh BO3pacT IepeBa, Mo IUMPUHE FOAUUYHOTO KOJiblia —
KJIMMAaTUYECKUE YCIOBHUS BETeTallMOHHOTO Mepuoa.

B nieHTpe cTebst pacroiokeHa OCHOBHAsI MapeHX1uMa CepalieBU-
HbI, OT KOTOPOI IO pajnyCcy Ha MOMEePeuHOM Cpe3e OTXOASIT Cep/-
LIeBUHHBIE JIy9X OCHOBHOU MapeHXUMbI. OHM 00eCITeunBaioT IBUKE-
HHE BOABI B TOPU30HTAJIBHOM HAIIPaBJICHUM OT COCYIOB IPEBECUHBI
K KJIETKaM BTOPUYHOI KOpBI. Bo BTOpMYHOIT KOpe OHM pacXonsarcs B
BUJE CBETJIBIX TPEYTOIBHUKOB. BropmuHas ¢piosMa BugHa B hopme
Tpamenii, IUpoKast CTOPOHA KOTOPHBIX pacioiaraeTcs K KaMOmasb-
HOMY KOJIbILY.

3.2.6. Bo3pacTHble H3MEeHEHNS B CTe0JIE IPeBeCHBIX PaCTEHMI

B cTBOJIaX MHOTOJIETHUX I€PEBbEB B CBSI3U C JESTEIbHOCTbIO BTO-
PUUYHBIX MepUCTeM (eslJIoreHa U KamMOusl epBUYHasl Kopa U nepudepu-
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YyecKasl YaCThb 2JIEMEHTOB BTOPUYHOM KOPHI (JTy0a) IMTOCTETIeHHO OTMUPA-
10T U MpeBpallamTcs B kopky (puc. 3.11).

Puc. 3.11. Cxema wacmu cmeona dyba kpacrozo (Quercus rubra):

A — nonepeunuiil cpe3; B — npodoavrulii paduansrulil cpes; B — npodoss-

HbLI MaHeeHManbHolll cpe3: 1 — caou mepmesix nepudepm; 2 — ommepuiue

MKanu Kopwl;, 3 — mpewunsl; 4 — kopa; 5 — kambuii; 6 — opesecura
3a60a0nu; 7 — a0pogas opesecuna; 8§ — cepduesurHbvle AyHU

ITon kopKoii pacnionoxeHa emopuunas kopa. Y 00JbLIMHCTBA Aepe-
BSIHUCTBIX cTeOJiell B MPOBEJEHUU OPraHMYeCKUX BEIlEeCTB YYacTBYET
JIMIIB HEOOJbIIAs YaCTh BTOPUYHON KOPHI ((PYHKLIMOHMpPYOLAast (Ghao3-
Ma), 0Opa3oBaHHas B pe3yjibTaTe MpUPOCTa B TEKYLIEM rony. DTo CBsI-
3aHO C HEJIOJTOBEUHOCTHIO CUTOBUIHBIX JIEMEHTOB, KOTOPbIE Ha 3UMY
3aKYIOPUBAIOTCS, 00Pa3ysi Ha CUTOBUIHBIX MTEPEeropoaKax MO30JUCTOE
Tes10. Mexay BTOpUUYHOM KOpPOit 1 IpeBeCUHOM (BTOPUUYHON KCUIEMOIt)
HaXOAMTCS CJIOM KJIETOK KamOus.

HpeBecuHy, 3aHUMaIOILYIO LIEHTPATbHYIO YaCTh CTeOJIsI MU COCTABIISI-
IOIYI0 MAaKCUMaJIbHbI 00beM, MOXHO BU3YyaJIbHO pa3ieIMTh HA TEM-
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HYI0 He(DYHKILIMOHUPYIOIIYIO (HEIIPOBOISIIYIO), €€ Ha3bIBalOT 20p0-
60l (IApoM), 1 00Jiee CBETIYIO MPOBOJISIIYIO — 3a060410Hb, OHA HAXO-
IWATCS Ha TIepudepu IpeBeCUHBI M TPAaHUYUT ¢ KamoueM. 3a0010Hb
SIBJIAeTCS (DYHKIIMOHMPYIOLIEH IpeBeCMHOM, TTIPOBOASIIIEH BOTY U MU~
HepaJlbHbIe BEIIECTBA.

Kretkn sapoBoii IpeBeCUHBI IO MEPE CTapEHUS ITPOTTUTHIBAIOTCS
pPa3TMYHBIMU BellleCTBAMU (CMOJIAMHU, MacllaMi, KaMeIsIMU, TAHMHA-
MU U Ip.), € COCYIBl 3aKYIIOPUBAIOTCS MPU TTOMOIIN /MuAl N TIepe-
CTaOT BBITIOJHATH TTPOBOISIIYIO (PYHKIINIO, a TTAPEeHXUMHBIE KJICTKA
OTMUPAIOT.

LBeT ssmpoBoif ApeBECUHBI 3aBUCUT OT MOPOAHLI pacTeHus. Tax,
KpacHoO-0ypylo ApeBecuHy yepeMyxu mno3aHeil (Padus serotina) u
TEMHO-1110KOJIaJIHYl0 — opexa uepHoro (Juglans nigra) ucnojib3yior
IIJIST I3TOTOBJICHUST BRLICOKOKAUYeCTBEHHOM MeOe.

HdpeBecrHy moapas3aesioT Ha MSTKYIO M TBEPAYIO; TIEPBYIO JafOT
XBOWHBIEC TTOPOIEI, BTOPYIO — ABYIOJbHBIC.

3.2.7. Oco0eHHOCTH CTPOeHHs CTe0.Is
XBOWMHBIX PACTEHMIA

CTBOJIBI TOJIOCEMEHHBIX PACTEHUI TTOKPHITH KOPKOK. Y COCHBI KOpKa
obGpasyercst B 25—36-1eTHeEM Bo3pacTe, Yy MUXTbl — B 50-J€THEM.
B mrepBuYHOIT KOpe MMEIOTCS KPYITHBIE CMOJISTHBIE XOIIBL.

Kamownit hopMupyeT CIUTONTHOM HUIMHIP BTOPUIHON KOPHI 1 BTO-
puaHO# nmpeBecHBI. Di1o3Ma (BTOpUIHAS KOpPa) COCTOUT M3 CUTO-
BUIHBIX TPYOOK M JTYOSHOM TTapeHXUMBI, KJIETKU-CITyTHHUIIBI U JTyOs -
HbIe BOJIOKHA OTCYTCTBYIOT.

HpeBecuHa (KcujaeMa) XBOWHBIX PAaCTEeHHWI COCTOUT M3 Tpaxeu ¢
OKaWMIJICHHBIMHU TIOPaMU, COCYIbI OTCYTCTBYIOT, UMEETCSI HeOOIbIIoe
KOJIWYECTBO OCEBO, MU APEBECUHHON, TTApeHXUMBI, KOTOPast Y CO-
CHBI CBSI3aHA TOJIBKO CO CMOAAHBIMU X00aMU — KPYITHBIMUA MEXKJIIET-
HBIMU TIPOCTPAHCTBAMM, BHICTIIAHHBIMUA TOHKOCTEHHBIMU TTAaPEHXUM-
HBIMU KJI€TKaMM, CEKPETUPYIOIIUMU cMoy (puc. 3.12).

CMOIIIHBIE XOIBbI BO BTOPUYHOI KOpe KPYITHOTO, a B IpeBECH-
HE — MEJIKOTO ThaMeTpa.

Tpaxeuasl COCHBI BEITIONHSIOT (DYHKITUIO ITPOBEACHUS BOIBI I MU~
HepabHBIX BEIIECTB, a TAKSKE MeXaHMYECKYI0 (PYHKIIMIO — TIPUIAIOT
MIPOYHOCTE.
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MHWKPOCKOITMYECKOE CTPOEHUE CTEBJIA

Puc. 3.12.

ITepBruuHOe cTpoeHre cTebJIsi OAHOAOIBHOIO PACTEHUST KYKYPY3bl

(Zea mays)
2. BropuuHoe cTpoeHUE CTeO IS TPaBIHUCTOTO IBYAOJIBHOTO pacTe-

HUsI oJcoHeYHnKa ogHosneTHero (Hel

1 — nepudepma
Tema

Ihan

1.



3. CrpoeHue IpeBecHOro ABYA0IbHOIO PACTEHUS JIUTIbI CEPALIEBUI-
Hoit (Tilia cordata).

Mamepuanvt u obopydosanue:

1. Mukpockor.

T'oToBEIE TIperTapaThl: TTONIEPEYHBIE CPe3bl CTEOIISI KYKYPY3bl, IO~

COJTHEYHMKA, W KUPKA30Ha, JIUTIHL.

Criut akauuy uim ayoa.

4. Tabmuupbl: «KAHaTOMUsI CTe0Is1 KyKYpYy3bl», «<AHaTOMUsI CTeOJIs1 TIOI -
COJTHEUHWKA», «AHATOMMUS CTEOJIST JIUITBI».

bl

ITocnenoBaTeIbHOCTD PAGOTHI

3adanue 1. Paccmompemsv u 3apucosamv 6 eude cxemvl nepeu4Hoe
MUKPOCKORUYecKkoe cmpoenue cmebnst 00H000AbHO20 PACMEHUs KYKYDY3bl
(Zea mays).

ITpu manoM yBeJlMueHU MUKPOCKOTIA paCCMOTPETh TOTOBBIM Ipera-
part MmomnepevyHoro cpesa cTedIst KyKypy3bl, 00paTuTh BHUMaHUE Ha TO,
YTO COCYIMCTO-BOJOKHUCTBIE MMyYKH, PACTIONIOXKEHHBIE B LIGHTPE CTeO-
JIsl, KpyIHee TeX, KOTOPbIe pacIiojoXeHbl Ha Tepudepuu.

ITpu GoJblLIOM YBETMYEHUN MUKPOCKOIIA paCCMOTPETh Cpe3 cTe0sl,
HauMHas ¢ nepudepuu, rae credesb MOKPHIT ONHOCIONHON MOKPOBHOM
TKaHbI0O — 3NuAepMHUCOM. KIIETKM ero IUIOTHO TPUMBIKAIOT IPYT K
JIPYTY U CHapy>KU MOKPBITHI CJIOEM KyTUKYJIbl. MecTaMu Ha 3MUAepMICe
MOMNaJalTCsl YCThUIIA.

ITon smmepMuCOM B CBSI3U C TEM, UTO Y KYKYpPY3bl HET TTIepBUYHOMN
KOPBbI, pacrojioxkeHa CKJIepeHXuMa MepULMKINIECKOTO MPOUCXOXIE-
HUsI, MEXy yuacTKaMu KOTOpOI nMeeTcsl xJopeHxuma. Bee mpocrpaH-
CTBO BHYTPb OT CKJIEPEHXMMbI 3aITOJIHEHO KJIETKaMU TOHKOCTEHHOM Ooc-
HOBHO TKaHM, METKOKJIETOYHO K Teprudepri U KPYITHOKJIETOTHOMN K
LIEHTPY, TaK Kak cTe0esib KyKypy3bl BbioJHEeH. Cpeau KJIeTOK MapeH-
XUMBbI O COMpPaIU WK O6eCIOPsIIOUHO PacIioNOXEHbl COCYAUCTO-BO-
JIOKHMCTbIE MPOBOASIINE IMyUYKU 3aKPBITOrO KOJUIaTepabHOIO TUIIA, T1e
(1osma HampaBieHa K nepugepuun, a KcuieMa — K LeHTpY cTebJs.
Boxkpyr npoBojsiiero nmyyka HaXoasTcsl KIIeTKU U3 MeXaHUUeCKOM TKa-
HU CKJIEPEHXVMBbI.
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3apucoBaTh CEKTOP MUKPOCKOIUUYECKOTO CTPOEHMSI CTEOIsT OTHO-
TIOJIBHOTO PACTeHUS KYKYPY3bl B BUIIE CXEMbI, BBITIOJTHUTH 0003HaUe-
Hus (puc. 3.13).

oooooo

Puc. 3.13. Mukpockonuueckoe cmpoerue cmebas KyKypy3ol
(Zea mays):
A — ceemenm nonepeunoeo cpe3a u eco cxema, b — nonepeunuiii cpe3 uepes cme-
beav; 1 — snudepma; 2 — ckaepenxuma nepuyukia; 3 — cocyoucmo-e0a0KHUC-
molll nywok; 4 — ckaepenxuma nyuka; 5 — OCHO8HAs MKAHb, 6 — NePBUYHAS
@roama; 7 — nepeuunas Kcuiema
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3aodanue 2. U3yuyums 6mopuyHoe MUKpOCKONUYecKoe cmpoenue cmeo-
A5 MPABAHUCMO20 08Y00AbHO20 PACMEHUS NOOCOAHEUHUKA 00HOAemHe20
(Helianthus annuus). 3apucoeams cxemy cmpoerus cmeos.

T'oTOBBII MM BpeMEHHBIN ITpernapaT cTeOIs1 MOACOIHEYHUKA pac-
CMOTpPETh IPU MaJIOM M 00JIBIIOM yBeandeHusx. [1pu Manom yBesu-
YeHUU 00paTUTh BHUMAaHME Ha CICAYIONINE YaCTU CTEOIS: TTOKPOB-
HYIO TKaHb, IIEPBUYHYIO KOPY U LIEHTPaJAbHBINA IMJIUHAP, B KOTO-
POM TI0 KPYTY PacCIOJIOKEHBI COCYINCTO-BOJTOKHUCTHIEC TIPOBOISIIINE
MMY4YKH.

ITon snuaepMyUCOM HaXOIUTCSI IIEPBUYHAS KOpa, KOTOpast BKJIIOYa-
eT: KJIETKM KOJUIEHXVMMBI, AapEHXUMY ITIEPBUYHOM KOPBI CO CMOJISTHBIMU
XOIaMU M SHAOAEPMY (KpaxMaJIOHOCHOE BJIarajinile — OIWH CIIOH KJle-
TOK C 3aITaCHBIM KpaxMaJjioM).

B meHTpanmbHOM UMIWHApPE TEePUIINKI 00pa30Bal IMyIKHA CKIIe-
PEHXMMHBIX BOJIOKOH HAImpoTHUB (JIOSMBI M YJACTKHM IapeHXUMBbI
MeXIy HUMHU. TTydKOBBIM 1 MeXITyYKOBBIM KaMOUii 00pa3yioT KaM-
OMaJIbHOE KOJIBIIO U BUAHBI ITOJ MUKPOCKOIIOM B BUAE TEMHOM ITO-
JIOCKH.

KonnatepanbHbIE OTKPBITBIE COCYANCTO-BOJIOKHUCTHIC ITyUYKN CTEO-
IS TIOICOJTHEUHMKA COCTOAT M3 (hJTOOMBI, KOTOpas HalpaBJieHa K TIe-
pudepn OT MTy4KOBOr0 KaMOUsI, N KCUJIEMbI, OpUEHTUPOBAHHOM K
LIEHTPY OT IMyYKOBOro Kamoust. KpymHbie mpoBoasIe MydKy — mep-
BUYHBIC, OHU TTOSIBUJIUCH U3 IPOKAMOMS, a B JaJbHEHUIIIEM U3 ITYyYKO-
BOTO KaMOWMSsI; MeJIKI€ — BTOPUYHBIE, 00pa30BaHbI MO3KEe U3 MEXKITYY -
KOBOT'O KaMOwusI.

Kam06uanbHOE KOJIBIIO pa3fessieT HeHTPaTbHBIN IMIMHAP CTeOJIs Ha
OJIOKM: BTOpMYHYIO KOpY M ApeBecHHy. B camom mieHTpe cTebIIst TToaco-
HEYHMKA PacIojioxkeHa CepAIeBIHA, TIpeACTaBIeHHAs OCHOBHOM TKaHbBIO.

3aprcoBaTh CEKTOP MUKPOCKOITMYECKOTO TIEPEXOTHOTO CTPOSHMS CTe0-
JIS IBYAOJIBHOTO PACTEHUS TTOJCOTHEUYHMKA B BUJE CXEMBbI, BBIITOJIHUTh
obo3HaueHus (puc. 3.14).

3adanue 3. Paccmompems cnua akayuu uau 0yoa. Uzyuums Mukpo-
CKOnu4eckKoe cmpoerue dpegecHozo pacmenus aunwvlt cepoyesudrnou (Tilia
cordata). Cocmagump cxemy ee cmpoeHusl.

PaccMoTpeTh BU3yaTbHO aHATOMUUYECKOE CTPOEHUE CTEOIST IPEBECHO-
ro ABYJIOJLHOTO pacTeHUs Ha CTIJIe akalluu win nyoa. Ha nepudepun
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Puc. 3.14. Mukpockonuueckoe cmpoenue cmebasi NOOCONHEUHUKA
oonosemuneeo (Helianthus annuus):
I — snudepma; 2 — koaneHxuma, 3 — CMOAAHOU X00; 4 — nepeuuras
Kopa; 5 — 0CHOBHAs NAPeHXUMAa NepeuvHol Kopbl, 6 — KPAXMAAOHOCHOE
erazasume; 7 — CKAepeHXuma nepuyuxkaia, 8§ — emopuunas ¢aosma;
9 — nyuxoevii kamouii; 10 — yenmpanvHoill yuiundp; 11 — kcurema
emopuunasn; 12 — mexcnyukoegoiii kamoutl;, 13 — cepoyesuna cmebns

CTBOJI TTIOKPBIT TPETUYHOM MOKPOBHOM TKAHbIO — KOPKOM, MMEIOIIei
TpeLIMHBbI 1J1s1 razoooMeHa. [Ton Kopkoii pacnoyioxeHa Kopa (J1y0), 06-
pasylolast CIUIOIIHOEe TeMHOE KOJIBIIO, 3TO IyTh HUCXOMSIIETO TOKa
OpraHMYeCcKUX BellecTB. JIpeBecrHa 3aHMMAaeT MAaKCUMAaJTbHBIN 00beM
LIEHTPATbHON YaCT! CTBOJIA M COCTOUT M3 CBETJION YacTH — 3a00JIOHU U
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TeMHOI 4acTu — sIAPOBOI ApeBeCUHbl. MexXay KOpoil U 3a00J0HbIO
HaXOINUTCsI KaMOMATbHOE KOJIBIIO B BUIE TOHKOI TTOJIOCKHU.

HpeBecnHa TpecTaBiIeHa KOHIEHTPUIECKUMH KPYTaMH, 3TO TOTNY-
HBIE KOJIbIIA IPeBEeCUHBL. ['0OMMUIHOE KOJTBIIO COCTOUT MX KPYITHBIX COCY-
JIOB, 00pa30BaHHBIX BECHOM, METKIX COCYIOB, 0OpPa30BaHHBIX JIETOM, U
MEJIKMX Tpaxen 1 Tnopudopma, o0pa3oBaHHBIX KaMOMeM OCEHBIO. 31-
Mot kKaMOuit He PyHKUIMOHMPYET. B caMOM LIeHTpe CTBOJIa HAXOAUTCS
HEOOJIBbIION 00BEM CEPIALIEBUHBI.

MUKpPOCKOITTYECKOE CTPOSHME TPEX-TIATUIETHETO CTEOIISI JIUTIBI pac-
CMOTpETh Ha TTOMTEPEUHOM Cpe3e TTPU MaJIOM YBEJIMYEHNH MUKPOCKOTIA.
M3zydeHne aydine HAYMHATD ¢ TIepudepun cpe3a cTebas, ITOKPBITOTO
MMPOOKOIA, OHA BXOAUT B COCTaB MePUACPMBI, Ha KOTOPOIl BUIHEI Ue-
YeBUYKMU — Jist TazooOMeHa (puc. 3.15). BHyTpb OT nepujepmMbl pacrio-
JIOKeHa TepBUYHas Kopa ctebisd. HapykHas 4acTh ee TIpeAcTaBlieHa
KOJUIEHXUMOM, MOoJ Hell — MmapeHxuMa MepBUYHOM Kopbl. BHyTpeHHU
CJIOTt TIEpBUYHON KOPBI — SHA0IEepMa (KpaxMaJOHOCHOE BJIaTraJInIIe),
€€ KJICTKH XUBBIC.

3a nepBUYHON KOPOI pacroiaraeTcsl HEHTPaAIbHbINM LIMJIMHAD CTEeOS,
KOTOPBIH pasnenseTcsl KaMOMaTbHBIM KOJTBIIOM Ha BTOPUYHYIO KOpY U
IpeBecuHy. Bo BropuuHoit Kkope (rosma TpeacTaBieHa B BUIE TpartelviA,
OHa o0pa3oBaHa IyYKOBbIM KamMOueM. Mex iy yuactkamu (hJI03Mbl HaX0-
IIATCS OCHOBHAs TIapeHXMMa B BUAE TPEYrOJHLHUKOB, OHa oOpa3oBaHa
MEXITyYKOBBIM KaMOueM. DtosMa mpecTaBiIeHa: MITKUM JIyOOM — 3TO
CHUTOBUIHBIC TPYOKM C KIIETKAMU-CITYTHUIIAMM U JTyOsTHAS TTapeHXNMA;
TBEPIBIM JIyOOM — JIyOSTHBIE BOJIOKHA, OPEBECHEBAIOIINE OT TIPOITUTHI-
BaHUS KJIETOYHBIX CTCHOK JIUTHUHOM.

BHyTph OT KaMOusI pacTooxkeHa BTOpUYHAST KCUJIeMa, WU IpeBe-
CHMHA, COCTOSIIAs M3 TONMIHBIX Kojell. PaccMaTprBast TOMMYHBIE KOJTh-
I1a, OTMeYaeM TIepeXoa OT KPYITHBIX TOHKOCTEHHBIX COCYIOB (BeCeH-
HUX), K MEJIKUM TOJICTOCTEHHBIM COCyIaM W TpaxengaM (JICTHUM U
OoCeHHMM). B pagmanbHOM HaIlpaBIeHUN TOOUYIHBIC KOJbIIA APEBECUHEI
MMPOHM3aHBI CEPALIEBUHHBIMU JIy9aMH, KOTOPBIE COCTOSAT M3 OTHOTO PsiAa
MMapeHXNMHBIX KJIETOK, TTIePEXOIAIINX BO BTOPUUHYIO KOPY B BUIE Tpe-
YTOJIBHUKOB. THIT COCYINCTO-BOJIOKHUCTOTO ITyYKa — OTKPBITHIN KOJI-
JIaTepabHbINA.

3apucoBaTh CEKTOP MUKPOCKOITMIECKOTO CTPOCHUS CTEOJIST IpeBec-
HOTO JIBYIOJBHOTO PACTEHUS JINTIBI B BUIE CXEMBI, BHITTOJTHUTH 000-
3HAYCHMSI.
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Puc. 3.15. Mukpockonuueckoe cmpoerue cmebas

dpeeecHo20 08y004bHO20 PACMEHUsL:
1 — weyesuuxa, 2 — ocmamku 3nudepmuca, 3 — npobka,

— 3akaadka npo6koeoeo Kamous

4 — npobroewiii Kamobui, 5

6 nepsuUYHou Kope,

6 — OCHOBHAsL MKAHb nepeu1Ho

il Kopbl,

(nyba), 9 — kam-

— oceHHue cocyobl, 11 — cepouesunHblii 1y,

7 — kopka, 8§ — ¢haoama emopuuHoi Kopol

ouanvroe Koavyo, 10

13 — gecennue cocyovt, 14 — eoduuroe

Koabyo, 15 — nepumedyanapnasn 30Ha cepoye6utsl

)

12 — aemnue cocyobt

— cepdue

16

)

dpesecuna

17 —

8UHA,
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Bonpocs! aJisi CAMOKOHTPOJISt

1. W3 kakux yacTteii wim 0JI0KOB COCTOUT IIEPBUYHOE CTPOSHIUE CTEOIIS
JIBYIOJIbHBIX pacTeHUA?

2. Kaxkue TKaHM COCTaBIISIOT TIEPBUUHYIO KOPY ABYAOJBHBIX pacTe-

HUiA?

C geMm CBI3aHO TTOSIBJICHE BTOPUYHOTO CTPOCHUS CTEOISI?

4. Kak pacriojaraiotcs IIpOBOASIINE ITydKA B CT€0JIe OMHOMOMb-
HBIX, ABYJOJIbHBIX PACTCHUIA?

5. Kakoii TiI nmpoBoASIIero mydyka B cTe0Jie OMHOIOIbHBIX pacTe-
HUiA?

6. Kakoil TuIl MpoBOASIILEro Mydyka B CTeOJie IBYIOJBHBIX PACTe-

HUiA?

Yrto Takoe MATKMIA Y TBEPABIHA JIyO Y IPEBECHBIX paCcTeHUIA?

M3 9ero cocTONT TOMMYHOE KOMBIIO APeBECUHBI JTUTTHI?

Kakyto poJib BbINOJHSIET 3a00J0HB?

Yem ommmuaeTcst cTebesh JPeBECHOTO PaCTeHUS OT TPaBSIHUCTOTO

pacTteHus1?

bl

SR

Tema 3.3. MUKPOCKOITMYECKOE CTPOEHHUE JINCTA

3.3.1. Onrorenes Jjmcra

B cBOEM pa3BUTHM JTUCT IPOXOAUT BHYTPUITOUEUHYIO M BHETIOUEU-
Hyto ¢asbl. [TepBas daza qnurcs 9—12 MecsieB 1 3aKI04aeTCs B pas3-
BUTHUY JINCTOBBIX OYTOPKOB KOHYCa HapacTaHUS B IPUMOPIUH (3apOIbI-
IIEBbIe JTUCThsI), XapaKTepHbBIE TSI B3POCIIOTO JINCTA, HO HAXOISAIIECS
BHYTpPHM TTOYKH. [lepBOHAYaIBHO JIMCTOBOM OYTOPOK pacTeT paBHOMEPHO
BO BCEX HampaBJIEHUSIX 33 CUET ACJIEHUS KJIETOK, HO TTOBEPXHOCTHBIN
CJIOI KJIETOK (3ayaroyHasi dnuaepMa) JEJTUTCS TOJbKO aHTUKIMHAIb-
HO, He 00pa3ys KJIETOK BO BHYTPEHHME TKaH! TTpuMopanst. Bepxyieu-
HBII POCT Pa3BMBAIOIIETOCS JIMCTA CKOPO TIpeKpalliaeTcs, ¥ AajIbHeiinee
€r0 Pa3BUTHE OCYIIECTBIISIETCS 3a CUET MHTEPKAISIPHON MEPUCTEMBI OC-
HOBaHUsI JTUCTOBOM TJIACTUHKMU.

[1pu TpoXokIeHNM BHETTOUETHOM (ha3bl TOBEPXHOCTD JINCTHEB YBE-
JIMYUBAETCS B AECATKMA M COTHU pa3, OAHAKO (popma JIMcTa CoXpaHsi-
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eTcsi. Y ABYIOJIbHBIX PACTEHUI 3TO MPOUCXOAUT B pe3ybTaTe paBHO-
MEPHOTro MOBEPXHOCTHOIO pocTa. OCOOEHHO UHTEHCUBHOE IEJIEHUE
KJIeTOK HabJiofaeTcsl B epruo HabyXaHusl U pa3BepPThIBAHUSI TTOUEK.
Hanpumep, y uepeMyxu mioiaab MoOBEpXHOCTU ILIACTUHKU B3POC/IO-
ro JIMCTA MO CPABHEHMUIO C IJIOLIAbIO TUCTOBOTO 3a4aTKa yBEIUYM-
BaeTcs B 1050 pas.

Poct mpumopanii omHOIOMBHBIX PACTEHUH B IIMPUHY 3aBepIIacTCs
OYEeHb PaHO, a BCTAaBOUYHbIN POCT JIUCTA B IJIMHY TOCJIE MTpeKpallieHus
JIeJIeHUsT KJIETOK Ha BepXYILKe IJTACTUHKU MPOJ0JIKAETCS OUeHb J0JITO0,
Jlaxke B TeueHue BHeroveuHoi (asbl. CHauaa 3akaHUMBaeT BCTABOYHBII
POCT JIMCTOBAsSI MJIACTUHKA, 3aTeM Biaranuiiie. JUIMTebHOe COXpaHEeHUE
MepUCTEMATHUUECKNX 30H Y OCHOBAHMS JIMCTHEB M HIDKHEH 9aCTH MeX-
Oy31uit cTebreil ceMeicTBa MSITJIMKOBBIE (3/1aKui) obecrieYnBaeT akK-
TUBHOE OTpacTaHWe WX IOCJIe CKAIIMBAHMS MW CTPABIUBAHMS XUBOT-
HBIMMU.

[TpomoKUTeTBHOCTD XXU3HU JINCTHEB pa3IndHas, Tak, BHYTPUTIO-
yeuHas (aza murcst 9—12 mecsiues, a BHermoyeyHast — ot 1,5 1o 16 me-
CSILIEB Y TPABSIHUCTBIX XM3HEHHBbIX (hopM U 10 10—15 et y KycTtapHu-
KOB U JI€PEBbEB.

Buonoeuveckumu wacamu, CATHAUTM3UPYIOLIUMU O IPUOIKEHUU OCe-
HU, SIBIIAETCS U3MeHeHWe UIMHBI AHS. [1o Mepe cTapeHusT TucTa CHA-
>Kal0TCSl MHTEHCUBHOCTD (POTOCUHTE3a U JbIXaHUSsI, COAepKaHue Oel-
koBoro azora 1 PHK. B npouecce crapeHust aucTa ABYA0JbHbBIX Ape-
BECHBIX paCTeHUI y OCHOBaHUS JIMCTa 00pa3yeTcsl OTACIUTEbHBIN CJION
MapeHXUMbl, KOTOPbI auddepeHupyeTcsi B MPOOKOBbI KaMOuii,
¢GopMUPYIOLINIT IPOOKOBBIN CJI0K Ha ITOBEPXHOCTHU OYAYIIETO JIMCTO-
BOTO pyO11a.

Y OMHOAOMBHBIX pACTeHUI M TPABIHUCTBIX IBYAOIbHBIX OTICTNTE b
HOTO CJIOSI HEe 00pa3yeTcsl, IUCT OTMUPAET U pa3pylIaeTcsl, OCTaBasICh HA
creore.

3.3.2. Ctpoenne MCTa IBYIOJLHOTO PACTEHUS

JIMCT MOKPBITOCEMEHHbBIX XapaKTepU3YETCsl BLICOKOU IMJIaCTUYHOC-
ThbIO B MOP(OJIOTUUECKOM M aHATOMUYECKOM CTPOSHUU, KOTOPhIE 3aBU-
CSIT OT BUAOBBIX OCOOEHHOCTEN U 3KOJIOTUUECKUX YCJIOBUI MecTa 0OU-
TaHus1 pacTeHUil. OCOOEHHOCTY CTPOEHUSI JIMCTA ONPENEIISIIOTCS €T0 I1aB-
HbIMU PYHKIMSIMU — (POTOCUMHTE30M, ra3000MEHOM U TpaHCIUpaluei
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(ucmapeHreM). BOTBIIMHCTBO TMCTHEB ABYAOIBHBIX PACTCHUI NMEIOT
JIOP30BEHTpaIbHOE (IBYCTOPOHHEE) CTPOCHME: BEpXHSIsI CTOPOHA JIMCTa
BBIMOJIHSIET (DYHKIMIO (DOTOCUHTE3a, HUXKHSISI — (DOTOCUHTE3a, TPaHC-
MUpaluu U ra3000MeHa.

JIMCT TOKPHIT 3MUAEPMUCOM, KJIETKA KOTOPOTO TIJIOTHO PACITOJIO-
SK€HBI W TIOKPBITH KYTUKYJION, CHIDKAIOIIEH TTOTEPU BOIBI. DITUACP-
MaJIbHBIE BOJIOCKM (TPUXOMBI) HAXOIATCS Ha JIIOOOM TTOBEPXHOCTH
JINCTa, X TYCTOM TTOKPOB TaK e, KaK U BOCKOBOI HaJleT, CHIXKAeT
OT/Iavy BIIaTH.

I'azoo06MeH n McmapeHne 00ecIeYnBalOTCs Yepes3 yCThUIIa, KOTO-
pBIe paccesHBI IO TTOBEPXHOCTH OecmopssmouHo. Ha 1 MM? mructoBoit
MMOBEPXHOCTH, HampuMep, KapTodenass UX HACUYUTHIBACTCS OKOJIO
300 wTyk. YcThulla MOTYT BCTpeUYaThcsl HA 00eMX CTOPOHAaX JIMCTa
(amcbucmomamuueckuii aucm), HO yallle MHOTOUYMCIEHHBI HA HUXKHEN
MTOBEPXHOCTH, Y TIJIaBAaIOIINX Ha TTOBEPXHOCTH BOIBI THAPO(PUTOB OHI
TOJIBKO Ha BepXHEM SITuaepMuce. B mucTe mponcxoanT 1 BHEYCThUY-
Hasl TpaHCITMpaIIns.

JIvicToBas IIacTUHKA COCTOWT M3 BEPXHETO M HIDKHETO SIHUIepPMICca
(KOXXMIIbI), MEXIY KOTOPBIMU HAXOAUTCS Me30¢hun JTUCTa, KOTOPbIN
MIPOHM3aH COCYANCTO-BOJOKHUCTBIMU TTPOBOASIIINMU TTyIKaMU (KT~
Kamu) (puc. 3.16).

Baxxneiimas yacTh 1mcTa — Me30(MIUT, B KOTOPOM COCPEIOTOUCHBI
XJIOPOTLIACTHI ¥ TIPOUCXOIUT (DOTOCHMHTE3. Me30dnT 3aHnMaeT BCe TIPO-
CTPAHCTBO MEXIY BEPXHUM W HUKHUM SITUIEPMUCOM, MCKITIOUasT apMa-
TypHBIC W TIpOBOIAIINE TKaHW. KiaeTkn Me30(puiia BHITIHYTbIE WU
OKpYTJIbIE, C TOHKUMM IIEJUTIOJIO3HBIMI 000JI0UYKAMM, X TTPOTOIIIACT C
MHOTOYHCIJICHHBIMUI XJIOPOTUIACTAMM.

Me3oduia MMCTheB ABYAOIBHBIX Yallle nuddepeHIMpoBaH Ha ma-
JIMCaHyo0 (CTOJ0YATYI0) U TyOuaTyio napeHxumy. CrtojadyaTast napeH-
XMMa COCTOUT M3 YIUIMHEHHBIX, C MHOKECTBOM XJIOPOILIACTOB, TIJIOT-
HO COMKHYTBIX KJIETOK, PACITOJIOKEHHBIX IO BEPXHUM STTHICPMUICOM.
I'ybuaTas mapeHXMMa COCTOUT U3 PHIXJIO PACITONOXKEHHBIX KJIETOK T1a-
PEHXUMHOI (POPMBI ¢ KPYITHBIMHA MEXKIJIETHUKaAMM, KOTOPEIE 00ecTie-
YUBAIOT paBHOMEpPHOE CHAOKEHME JINCTA BO3MYXOM U CITOCOOCTBYIOT
HCTIApEHMIO.

CocyancTo-BOTOKHUCTBIC YUK KOJTATEePaTbHOTO 3aKPBITOTO TUTIA
MMPOHM3BIBAIOT Me30duiuT Tructa. OmHa MU HECKOIBKO XOPOIIO pa3BH-
TBHIX TJIABHBIX XIJIOK 00pa3yloT MHOXECTBO pa3BeTBIcHMI. Takoit ThI
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Puc. 3.16. Mukpockonuueckoe cmpoenue aucma 08y004bH020 paAcmeHuUs
nodcoaneunuxka (Helianthus):

1 — kymukyasapHuli caoii; 2 — eepxuuil snudepmuc,; 3 — cmoabuamas, uiu naiu-

caounas, napeuxuma; 4 — napewxuma o0KAAOKU JCUAKU Aucma; 5 — Kcuiema;

6 — ¢rosma; 7 — ycmouunas weav;, § — 3amuiKawuue KAemku Ycmvuya;
9 — HuxcHui snudepmuc; 10 — xaoponaacmel; 11 — eybuamas napenxuma

HCUNKOBAHUs HA3BIBACTCS cemuamubim. DIOdMHAs 9YaCcTh ITydKa, HaIpaB-
JIeHHas K HIDKHE ! YacT! JINCTA, YIaCTBYeT B OTBeICHUN 13 Me30(priuia
poaykToB oTocrHTe3a. KcumeMHas 9acTh HampaBjieHa K BEpXHEMY
SMUACPMUCY, ee (GYHKIINSI — TIPOBedeHNE BOIBI 1 MUHEPATLHBIX Be-
miecTB. ITo Mepe mpuOImKeHNs K Kpalo JIUCTa CTPYKTYpa IMPOBOASIIIETO
MyJKa M3MEHSIeTCS: UCUe3al0T MeXaHWIeCKe TKaH!, 3aTeM CUTOBU/I-
HbIe TPYOKM M, HAKOHEII, TPaXeuIabl.

B 3aBuCHMOCTH OT pa3HBIX YCIOBUIT OCBEIICHMST W BOJOCHAOKCHMS
MMKPOCKOITMUECKOE CTPOSHNE JIMCTA IBYIOIEHOTO PACTEHUSI CYIIeCTBCH-
HO n3MeHsieTcs. I1py IpKoM OCBeIIeHMN Me30(MIJI pe3KO pa3rpaHu-
YeH Ha CTOJI0YATYIO M T'y0UYaTylo IMapeHXuMy. Y CUJIbHO 3aTEHEHHBIX
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pacTeHMIt cToIOUaTas mapeHxnMa JINCTa He oOpasyeTcs 1 IIpeIcTaBiie-
Ha ryouartoii. CBeToBoit Juct, HarpumMmep, oyka (Fagus) B 2—2,5 paza
TOJIIIIE TEHEBOTO.

3.3.3. CtpoeHne JIMCTA OHOIOJBHOTO PACTEHHS

YV 04HOMOIbHBIX PACTEHUI YCThUIIA SMUAEPMIUCA PACTIONOXEHbI TTpa-
BWJIBHBIMHU PsIaMH, TTapauIeNIbHO IIEHTPaTBHOM XXUIKe, Ha BEpXHEH 1
HIDKHEH cTopoHax mcta. Hampumep, y 0COKOBBIX Ha 1 MM? BEpXHETO
snuaepmuca — 20 yCTbUll, a Ha HUXKHEM anuaepMmuce — 1135.

PacTeHnusi, pa3BuBawllecs B YCJIOBUSIX HETOCTATOYHOTO BOJIO-
CHaOXXeHUs, Ha3bIBAIOT Kcepogummubimu. Ha 1UCTbIX KCepoUTOB yc-
TbU1l OOJIblIIE, YeM Yy APYTMX pacCTEHUU, U OHU PACTOJIOXEHBI Ha
OOKOBBIX MOBEPXHOCTSIX BBICTYIIOB Ha BEPXHEU CTOPOHE JMCTa, Ha-
npumep y KoBbLs (puc. 3.17, A). JIuctoBas riacTuHkKa y kcepodur-
HBIX 371aKOB To@pUpoOBaHHAS, MMEET BBICTYIBI W OOPO3IKM
(puc. 3.17, b), Bo BrnaauHax OOpO3J0K HAXOASTCS TPyImbl U3 3—35
KPYITHBIX TOHKOCTEHHBIX KJIETOK SIUIEPMHUCA, ITH KICTKN Ha3bIBa-
0T MOMOPHbIMU, VTN wapHupubimu. OHU JIETKO UCHApSIOT BJary u
MepexoAsiT B MJIa3MOJIU3HOE COCTOSIHUE, KOTOPOE MPUBOJIUT K CBEp-
TBIBAaHMIO JIMCTA B TPYOKY, U UCIlapeHue Mpekpalaetcs (puc. 3.17, B).
K HIXHEeMY 3IuaepMucy MPUMBIKAET CIOM CKIEPEHXMUMBI, COCTOS -
LM U3 ABYX-TPEX PS0OB KJIEeTOK. B ogjHOpoaHOM Me3oduuie JucTa
KOBBLJISI 00JIIION 00bEM 3aHMUMAIOT TSIKU CKJIEPEHXUMbI, COMpPUKA-
calolyecs ¢ MPOBOASIIMMU MyYKaMM.

Takum o6pazom, JIMCThsSI KCEPODUTHBIX 31aKOB CUJIBHO CKJIEPOTH-
3UPOBAHBI.

YV 0nHOI0JIBHBIX Me30¢humHbiX paCTeHUI, MPUCTIOCOOJEHHBIX K SKU3HU
B YCJIOBUSIX IOCTATOYHOTIO YBJIaXKHEHUsI, HaIpuMep KyKypy3bl (puc. 3.20)
U APYTUX 3]1aKOB, Me30(DWJLIT OIMHAKOB 110 (hopMe, MpeACTaBIeH OBaJlb-
HBIMU KJIETKaMU MapeHXMMbI U cj1ab0 CKJIepOTU3MpoBaH. Mezodui
IYCTO MPOHM3aH MHOTOUYMCIIEHHBIMU MapasjieibHO PacioI0XeHHBIMU
COCYJMCTO-BOJIOKHUCTHIMU MyYKaMU, WK KUJIKaMU, KOJIJIaTePaIbHOIO
3aKpBITOTO THTIA. Takoe XXMIKOBaHWEe Ha3bIBACTCS napaiienvivim. Oaos-
Ma COCYAMCTO-BOJIOKHHUCTOTO ITyuyKa HalpaBjieHa K BepXHell CTOpoHe
JINCTA, a KCujaeMa — K HUXKHel. MeJikre XXWIKU OKPYKeHbI KJIeTKaMu
00KJIaIK1, KOTOPbIe HE UMEIOT MEXKJIETHUKOB, BCE BElllECTBA MTPOXO-
IISIT Yepe3 HUX.
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Puc. 3.17. Mukpockonuueckoe cmpoenue aucma 00H000AbH020
KcepogpumHnoeo pacmenus koegwvins Jeccunea (Stipa lessingiana)

A, b — pazeeprymolii aucm 6 mypeopHom cocmosiHuu, B — ceeprnymulii aucm npu He-

docmamke enaeu; 1 — eepxHuil snudepmuc ¢ mpuxomamu, 2 — ycmouua, 3 — npo-

6005WUIl NYHOK, 4 — KaemKu 00KAaOKu;, 5 — MOMOpPHble KiemKu; 6 — me30¢huin
aucma; 7 — CKAepeHxuma; 8 — HUNCHUL 3nudepmuc

3.3.4. Oco0eHHOCTH CTPOEHHS JIUCTa (XBOM)
TOJIOCEMEHHBIX PACTEHUI

JINCThsT XBOMHBIX pacTeHU XKMBYT B TeUeHUE HECKOJIbKUX JIET U
TIPUCIIOCOOJIEHBI K HEIOCTAaTOYHOMY BOJAOCHAOXEHMIO, OCOOCHHO 3M-
MOI1, TTO3TOMY UMEIOT KCepOMOP(PHYIO CTPYKTYpy. PaccMoTprmM MUKpO-
CKOTIMYECKOE CTPOCHHUE JINCTheB XBOMHBIX Ha TIPUMEPEe COCHBI OOBIKHO-
BeHHoI (Pinus sylvestris) (puc. 3.18). ITnockast cropoHa XBOM — MOp-
(omornueck BepxHsIsi, a BHIITyKJIasi — HIDKHSIS CTOpoHa jicTta. CHapyXKu
JIMCT TIOKPBIT SIUAEPMUCOM C TOJICTOM KyTUKYIoi. KineTku srmmmepmu-
ca KBajIpaTHbBIE, UX 00OJIOUKM CUJIBHO YTOJIIEHBI U ONPEBECHEBAIOT.
[Tox smaepMrcoM HaXOAMTCS eunodepma, COCTOSIIIAS M3 OMHOTO, a 110
yIJIaM U3 ABYX-TPEX CI0€B KJIETOK CKJIEPEHXMMBI, BBITIOHSIIOIIEH BO-
noynepxxuBatolyto GyHkimio. [1o Bceit MOBepXHOCTH JINCTA PACTIONO-
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>KEHBI YCTHUIIA, 3aMbIKAIOIINe KJIIETKA KOTOPBIX HAXOISTCS Ha YPOBHE
TUTIONEPMEL. Y CTbUYHAS IIEJTh BEIET B BO3AYXOHOCHYIO TTOJIOCTh, OKPY-
>KEHHYI0 KJIeTKaM1 Me30(huLIa.
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Puc. 3.18. Mukpockonuueckoe cmpoeHue aucma 2040CeMeHH020
pacmenuss — Xeou cocHvl 0bvikHo8eHHOU (Pinus sylvestris):

I — snudepma; 2 — sndodepma; 3 — eunodepma; 4 — ckaaduamas
napeuxuma; 5 — cMOAAHOU X00;, 6 — mMpanchy3uoHHas napeHxuma,
7 — cocyovl kcuaemvl; 8 — gaoama; 9 — ckaepenxuma; 10 — ycmouye

Me3obuuT OMTHOPOAHBIIA COCTOMT M3 CKJIAAYATON apeHxuMbl. CKIanku
00pasyloTCs BCIEACTBHE BpaCTaHUSI 000JIOUYKH B MOJIOCTh KJIETKU, 3TO
YBEJIMUMUBAET IIOBEPXHOCTD CJI0SI LIMTOILIA3MbI, COAEPKALLEi XJIOpOILUIa-
cThl. B Me3odniute pacronokeHbl CXM30TeHHBIE CMOJISTHBIE XOIbI, BBIIE-
JISTIOLLIKE CMOJIbI, OKPYKEHHBIE CKJIEPEHXMMOIA.

IIpoBozsiiiiast cucTeMa COCTOUT U3 ABYX COCYINUCTO-BOJIOKHHUCTHIX ITy4-
KOB KOJUIATEPAIILHOTO 3aKPBITOTO TUIIA, PACITOIIOKEHHBIX B LIEHTPE XBOMU.
KcuieMa coctout U3 Tpaxen ¢ OKaiiMJIEHHBIMU IIOpaMu, OHa o0paliie-
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Ha K TJTOCKOI CTOpOHE XBOM, a (p103Ma, coCToSIIas TOJBKO U3 CUTO-
BUJIHBIX TPYOOK 0€3 KJIIETOK-CITyTHMII, OOpallieHa K BBIITYKJIOH CTOPOHE
qmcTa. [lyakm coemHEeHBI MeXIy cO00#l CKIepeHXUMON 1 OKPY>KEHBI
mpancghy3uoHHOU MKAHbH, KOTOPAsl yYaCTBYET B MepeMellleHUU BELIECTB
MEXXITy ITydKaMJ W CKJIamdyaToi mapeHXuMoit Me3oguiuia xBon. [1poBo-
ISIIIre TyYKW U TpaHchy3MOHHAs TKaHb OTAEIeHBI OT Me30(duiIa 5H-
JOJIEPMOTA, COCTOSIIIIECH U3 OMHOTO CJIOS TTAPEHXUMHBIX KJIETOK C TISITHA-
mu Kacmapu (ogpeBecHeBaoIIMe yJacTKM) Ha pamgMalbHBIX CTeHKaX
000J10UeK.

JIuctes enu (Picea), keapa (Cedrus), Tuca (Taxus) U COCHbI CMOUP-
ckoii (Pinus sibirica) UMeIOT 0 OAHOMY MPOBOASIIEMY TTYUKY.

JlaGopaTopHas padora Ne 3
Tema: MUKPOCKOITMYECKOE CTPOEHUE JIMCTA

[lhan:

1. Crpoenue nucrta ABYA0JbHOTO pacteHust kamenuu (Camellia).

2. CrpoeHue J1ucTa OJHOJ0JILHOTO pacTeHUsl KyKypy3bl (Zea mays)
uiu upuca (Iris).

3. CrpoeHue XxBou cOCHbI 00bIKHOBeHHOT (Pinus sylvestris).

Mamepuanuwi:

1. Mukpockor.

2. ToToBBIE TIpemapathl: TOIepeYHBIE CPEe3bl JINCTA KaMETNN, NPH-
ca, XBOU COCHBI.

3. Tabnuibl: «AHATOMMSI TUCTA ABYIOJBHOTO PaCTeHUSs», «AHATO-
MM JTUCTA KYKYPY3bl», «XAHATOMUS JINCTAa KOBBIJIST» , « AHATOMUS
XBOW COCHBI».

ITocnenoBaTeIbHOCTH PAOOTHI

3aodanue 1. Paccmompemsv nocmosiHHblU npenapam aucma 08y00.abHo-
20 pacmeHus kameauu anouckou (Camellia japonica).

PaCCManI/IBaH IIperiapart nmonepeyYHoOro Cpei3a JrucTa AByJO0JIbHOTIO
pacTCHHuA, OTMEYAEM, UYTO JIMCT KaMCJINN UMECT JOP30OBCHTPAJIbHOC
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ctpoeHne. CBepXy JUCT MMOKPHIT OMHOCTONHBIM STTUIACPMUCOM, Ha-
PYXHBIE 000JIOUKH €T0 MMEIOT KYTUKYJISIPHBIN CIIOM, TIPeToXpaHsIIo-
AT TKAaHW OT MCTIapeHMs, YCThUIIA OTCYTCTBYIOT. HymkHWMIT srmmaep-
MMC UMEET YCThUIIA, KOTOPBIE PETYIMPYIOT Ta3000MEeH M TpaHCITHPa-
uuto (puc. 3.19).

Puc. 3.19. Mukpockonuueckoe cmpoerue aucma
06y004bH020 pacmeHus:

1 — 6epxuasn snudepma; 2 — cmoabuamas napeHxuma, 3 — Kcuiema nposo-

daueeo nyuxka, 4 — eyouamas napenxuma; 5 — ckaepenxuma; 6 — (rosma;

7 — KoaneHxuma;, 8§ — 6030YXOHOCHASL NOAOCHb NOO YCMbUUEM HUNCHE20
snudepmuca
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Mexay BepXHUM M HYDKHAM 3IAIEPMUCOM PACIIONOXKEeH Me30(MI
JIMCTa, OH MOApa3AessIeTcs Ha CTOJ0YaTyio M T'y04aTyio IapeHXUMY.
CronbuaTas, Wiy najaucagHas, TapeHX1uMa COCTOUT M3 OJHOTO, ABYX 1
0oJ1ee CJI0eB IUIOTHO COMKHYTBIX KJIETOK, KOTOPhIE IIPUMBIKAIOT K Bep-
XHemy anmaepMucy. JanHa atux kietok B 3—20 pa3 Gosblie IMPUHBI,
B IIPOTOILIACTE MHOT'O XJIOPOIUIACTOB, M B 3TOI CTOJIOUATON XJTOPEHXM -
M€ MHTEHCHBHO IIPOXOIMT ITpoLiecc (pOTOCHHTE3a.

K HxHEMy sanunepmucy npyuMblkaeT ryouaras napeHxuma. Ee kinetku
OBaJIbHOI (POPMBI C KPYITHBIMU MEXKJIETHMKAMHU, TaK KaK KJIETKHM pac-
MOJIOXKEeHBI phxito. I'yOuaTtast mapeHxuMa BBITIOJHSET (DYHKIIUKM Ta3000-
MeHa 1 TpaHCITMPaLIUN.

LlenTpanbHast XWJIKa JIMCTAa — 3TO COCYAUCTO-BOJTOKHUCTHIN MyYOK
3aKpBITOTO KOJUIaTepajbHOTO TUIIA, Y KOTOPOTO (hyroaMa obOpaleHa K
HIDKHEW 4acTH JIMCTa, a KcujieMa — K BepxHel yacTtu. CocyamucTo-
BOJIOKHUCTBIN ITy4O0K OKPYXEH CKJIepeHXnuMoii. ITom BepXHUM 1 HIXK-
HUM 3TIMASPMUCOM BIOJb TJIaBHOM XXKMJIKKM PACIIOJIOXKEHa MexXxaHu4JecC-
Kasl TKaHb — KOJUIEHXUMa — JJIs TIpUIaHUs TIPOYHOCTH JIUCTY.

3adanue 2. Paccmompems nocmosHHblll npenapam aucma 00H0001b-
Hoeo pacmenus Kykypy3vl (Zea may) uau upuca (Iris).

PaccmarpuBast mpemapar mornepeyHoro cpesa JIMCTa OMHOIOIbHOTO
pacTeHUs KyKypy3bl WIM UpHUCca TIPU MaJIOM M OOJIBIIIOM YBETUUCHUN
MHKPOCKOTIIa, OTMEYaeM, UTO JINCT OMHOAOIBHBIX pACTEHWI MMEET N30~
JatepajabHOe cTpoeHMe. Ha BepxHeM sammaepMuce HaXOAATCS YCThUIIA
(puc. 3.20).

Y KyKypy3sl Ha BepxXHEeM STMTUAECPMUCE UMEIOTCS BOJTOCKHN W YET-
KO BUIHBI TPYIIHEI KPYITHBIX KJIETOK. DTO TaK Ha3bIBaeMbIe MOTOP-
HbIE, WJIN ABUTATeIbHBIC, KICTKM, CITOCOOCTBYIONINE CBOpaYMBa-
HUIO JINCTAa B TPYOKY IJIsI CHUKEHUS TIPOLIeCCOB McnapeHus. Kietkn
Me30(dusIa IMcTa OMMHAKOBBIE IO (hopMe, COMepKaT XJIOPOILIACTHI,
nx QyHKImMsa — mpoiecc porocuHTeda. Cpenu KiIeTok Me3oduiia
pa3MeIaTCsa COCYINCTO-BOJTOKHUCTHIC ITyYKU. Kaskabril MyIoK oK-
PYXKEH KOJIbIIOM KJIETOK OOKJIanKu, O0raThIX XjoporutactaMu. Kcu-
JleMa IyJKa obpalleHa K BepXHeMy SIMUACPMUCY, (prosMa — K HIXK-
HeMy snuaepMucy. [1aBHas KUJIKa KPyImHast M1 OKpyKeHa CKIePEH-
XUMOM, Ipyrre XWJIKA MEHBIINX Pa3MEpPOB U COCTOST TOJHKO M3
MIPOBOASIINX TKaHEW, IIPU 3TOM KCHJIEeMa B HUX pa3BUTa JIydllle,
yeM pjiosma. Bece cocyancTo-BOTOKHUCThIE MYyUYKU 3aKPbITOTO KOJI-
JlaTepajJbHOTO THUTIA.
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Puc. 3.20. Mukpockonuueckoe cmpoenue aucma 00H000AbH020
pacmenus Kykypysol (Zea mays):

1 — snudepmanvruas mpuxoma; 2 — MOMOPHbLe KAeMKU,; 3 — 8epXHUU InUOePMUC;

4 — 6030yxoHOCHAS NOAOCMb NOO yembuyem; 5 — me3o0huin; 6 — Kcurema npoeo-

oauweeo nyuka;, 7 — HuycHuil snudepmuc; 8§ — kaemku o6xkaraoku; 9 — nrosma
npoeodseeo nyuka

3aodanue 3. Paccmompems nocmosiHubill hpenapam Xeou COCHbl 00blK -
HoeenHoU (Pinus sylvestis).

Ha nonepeyHOM cpese XBOM COCHBI TTPU MajioM YBEJIMYEHUU BUIHA
ee noyiykpyrJiasi opma, BHyTpU KOTOPOI pacIioioXeH LeHTpaabHbI
LHWJIUHADP, COCTOSIIMNA M3 JIBYX COCYAMCTO-BOJIOKHUCTBHIX MYYKOB,
mpaucgy3uoHHOl TApEHXUMbI 1 MEXaHUYECKOTo KOJiblia (3HA01ePMbI)
(puc. 3.21, A). B npoBoasiiieM ny4yke, Ha MOMEPEYHOM Cpese, KCuaema
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Puc. 3.21. Mukpockonuueckoe cmpoerue Aucma 2040CeMeHH020
pacmenuss — xeou cocHul 00biKkHo8eHHOU (Pinus sylvestris):

A —yuacmok aucma; b — cxema cmpoenus; 1 — snudepma; 2 — ycmo-

uye; 3 — eunodepma; 4 — ckaaduamas napeHxuma; 5 — CMOAAHOU

X00; 6 — 3Hdodepma; 7 — mpaxeudsl Kcuaremvl Npo8oOsaueeo nyuka;

8 — nosma nposodsauweeo nyuxa; 9 — ckaepenxuma; 10 — mpancgy-
3UOHHASL NAPEHXUMA
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o0OpallleHa K TJI0CKO# (BepxHeit), (hjioaMa — K BBIMYKJION (HUXKHETH)
yacTu JiucTta. TUI cocyaucTo-BOJOKHUCTOTO MyuyKa — 3aKPbIThII KOJI-
JIaTepaJIbHbIN.

CHapyXM XBOSI MOKPBITA BMNUAEPMUCOM C TOJCTON KYyTHUKYJOMH,
MO/ 3NUAEPMUCOM HAXOAUTCS MeXaHUUeCcKasl TKaHb eunodepma, 3T
JIBa CJIosl 00eCIevYrBaloT 3allMTHBINA MOKPOB XBOU COCHBI OT UCIape-
Husl. B yriny0iieHUsIX Ha 3nuaepMuce HaxoasaTcs yeThula. Mexay ru-
MOAEPMOI U SHIOAEPMOI LIEHTPAJIbLHOIO LMJIMHIAPA pacrojoxeHa
cKJIagyaTasi napeHxuMma, coaepxkaiias Xxaoporactel. Cpean KJIETOK
CKJIaIYaTOM MapeHXUMbI OJIMKE K TUIIOAePME PACTIONO0XKEHbI CMOJISI -
HbI€ XO/bl, COCTOSIIIIME U3 KPYMHBIX MOJOCTEH, BEICTUIAIOIIUX KJIe-
TOK, BBIAEJSIONIMX CMOJY, 1 MEXaHUUECKUX BOJIOKOH, PACTIOJOXKEH-
HBIX IO OKPYXXHOCTH.

3apucoBaTh CTPOEHME XBOU COCHbI B Bue cxeMbl (puc. 3.21, b).

Bonpocs! AJisi CaMOKOHTPOJIst

I'me HaxomaTcs yCTHUIIA Y JINCTA IBYAOJBHBIX PACTCHMI?

I'me HaxomsITCA yCTHUIIA y JTUCTA OMHOMONIBHBIX pACTeHMI?

3. B uewM pasnuna Me3oduuia JIMcTa OOHOAOJBHBIX 1 IBYI0JBHBIX
pacTeHuit?

4. Kakyro poib BEITIOTHSIOT MOTOPHBIE KJIETKH, IIJIST KAKHUX pacTe-
HUI OHU XapaKTepHBbI?

5. Kaxkoii TMIT TpOBOISIIErO ITydKa UMEIOT JIMCThSI OTHOIOIbHBIX

DN —

pacTeHuit?

6. Kakoii T MPOBOMASILIETO MyYyKa MMEIOT JIUCThsI IBYIOJbHBIX
pacTeHuit?

7. Kakoii TUIT TPOBOASILErO MyuykKa UMEET XBOSI TOJIOCEMEHHBIX pa-
CTeHUIA?

8. TloueMy B mpoOBOJSIIMX MyUyKaxX JUCThEB KCUaeMa obpallieHa K
BEepXHEeIt yacTu, a (pjosmMa K HUXKHe?

9. Kakyo ¢pyHKIIHMIO BEIIOJIHSIET TUIIOAePMa Y XBOM COCHBI?

10. Kakyto (hyHKIIMIO BBIMOJHSIET CKJIaayarasi mapeHxuma?

11. KakoBa (pyHKILIMSI CMOJISIHOTO Xo1a?
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TJIOCCAPUN

AKponeTajibHOE pa3BUTHE — Pa3BUTHE OOKOBBIX TOOETOB WJIU APY-
I'MX YacTell OCeBbIX OPTaHOB PACTeHWI OT OCHOBAHUSI K BEPXYILI-
Ke, TIpU KOTOPOM MOJIOJbIe CTPYKTYPhI PACITONOXEHBI OJIMKEe K
Heli, a cTapble — K OCHOBaHMUIO.

AmbucToMaTHYECKHil JUCT — JIMCT, UMEIOIIMI yCThHUIla Ha 00eux
CTOPOHAaX IJIACTUHKMU.

AmMbuTponHbIi moder — moder ¢ MaKCMMAaIbHBIM Pa3BUTUEM JIVC-
ThEB U Ma3yILIHbIX TOYEK Ha OOKOBBIX CTOPOHAX CTEOISI.

AnaromMuyeckue KoaqduuueHTbl — 4YKclia, BbIpaxKamllue BeJIuUnHY
Y YUCJI0O aHATOMUYECKHUX JIEMEHTOB TKaHEe pacTeHU (Hampu-
Mep, YCTbUIL Ha eAUHUILY TTOBEPXHOCTH JIUCTA).

AHaToMus pacTeHuid — pazaes 00TaHUKU, U3ydalollil BHYTpEHHEe
MMKPOCKOITMYECKOE CTPOEHUE TeJla PACTCHUS. YUEHUE O CTpOe-
HUU PaCTUTEbHBIX TKaHEl, OpraHoB, 3aKOHOMEPHOCTSIX MX MPO-
HUCXOXAEHUS U PAa3BUTUSI.

AHTUK/IMHAJbHOE JieJieHue — JIeJIEHUE KJIETOK C 00pa3oBaHUEM Iie-
peropoiok, meprneHaAnKyIsIPHbIX K TTOBEPXHOCTU KOHYyCa Hapac-
TaHus. [1pu 3TOM NPOMCXOAUT YBEJIMUYEHME YK Ciia TIOBEPXHOCT-
HBIX KJIE€TOK U UX TIJIOLIAIN.

BecmyukoBslii cTedeb — CTeOeb HEKOTOPBIX TPABIHUCTHIX pacTe-
HU#l (mpenctaBuTesieir pogoB Linum u Saponaria), y KOTOpbIX
OTIEeJIbHBIE TSIXKU MPOKaMOUs ellle B KOHYyCce HapacTaHMs CO-
eJIMHSIIOTCSI U TIPeBPallaloTCs B CILIOLIHOE KaMOMalbHOE KOJIb-
110, KOTOPOE C BHELIHEN CTOPOHBI TPOAYLIMPYET 3JIEMEHThI BTO-
PUYHOU (PJI03MBI, @ BHYTPh — BTOPUUYHYIO Kcuiaemy. becnyu-
KOBBIM TUIT CTPOEHUSI XapaKTepeH U JIsl cTebJieit JpeBeCHBIX
pacTeHU.

BecnyykoBblii THII CTPOEHHSA CTE€OJS — TUTT CTPOCHUS CTeOIs, Xa-
paKTepHbI ISl APEBECHBIX, KYCTADHUKOBBIX 1 HEKOTOPBIX pac-
TeHMI, MPU KOTOPOM €11Ie B 0CEeBOM LIMJIMHAPE TTOCIE CAUSTHUS
MPOBOJSIIMX IMyYKOB 00pa3yloTcsl CILIOLIHbIE (hJIOOMHBIE U KCU-
JIEMHbIE 30HbI, MEX/Y KOTOPbIMU pacroJjiaraeTcs TOHKasl Mo-
JIoCKa KamOusl.

Buoaoruyeckue yacrl — 000011I€HHOE Ha3BaHUE BHYTPEHHUX MeXa-
HU3MOB U PeTyJISITOPOB, B 3HAUUTEIbHON Mepe He 3aBUCSILIMX
OT TeMIlepaTypbl U APYTUX BO3ACHCTBUM U BOBHUKILIUX B CBSI3U
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C HEOOXOMMOCTBIO MPUCIIOCOOIEHUS K TTePUOINUECKU U3MEHSI -
TOIIMMCST YCIIOBUSIM KMU3HU OPTaHM3MOB, OJ1arofgapst KOTOPBIM
OHM OPUEHTUPYIOTCS BO BpeMs CYTOK, BpeMEHHU rojia 1 JIp.

BaeycTbryHAs TpaHCIMPALMS — MCTIAPEHUE BOJbI (YACTUYHOE), KO-
TOPO€ MPOUCXOJUT HEMOCPEACTBEHHO C MOBEPXHOCTU BMUIEP-
Muca.

BropuyHas Kopa — COBOKYIHOCTb TMCTOJIOTMYECKUX 3JIEMEHTOB KO-
pOBOI1 yacTu ctebJisi, 00pa3oBaHHBIX BTOPUUYHON MEPUCTEMATU-
YeCcKOH TKaHblo — KaMOumeM. BkiroyaeT B ce0s1 yuacTKH BTOPHY-
HoM py103MBbI (JTy0a), pazaeeHHbIe CeTMEHTaMU CepALIEBUHHBIX
Jydeii. B. K. oTaeneHa oT BTOpMUHOMR ApeBECUHBI MPOCIONKOM
KaMOwusl.

BropuyHas kKcuiaemMa — KCUJIEMHbIE 2JIEMEHTbI, 00pa30BaHHbIE /€51~
TEJBHOCTBIO KaMOUs (ITy9KOBOTO, MEXITYYKOBOTO, KaMOMaJTb-
HOTO KOJIblla APEBECHOI0 PACTeHUsI) B MPOLECCe BTOPUYHOTO
pocTa 1 HacjauBaeMble TOBEPX BTOPUUHOM KcuieMbl. OHa co-
CTOUT U3 COCY/IOB U Tpaxeu, CKICPEeHXUMbl U APEBECHOU ma-
PEHXUMBL.

Bropuunasi MmepucTeMa — MepuCTeMa, BO3HUKAIOILAS U3 IPYTUX TKa-
Hell, yke TTOCTOSHHBIX, KOT/Ia-TO BO3HUKIINX U3 TEPBUIHOMN
MepHCTeMEL. B. M. HOCUT pa3HbIc Ha3BaHUSI: MEXITYYKOBBII KaM-
Ouit, MpoOKOBBIN KaMOMIA.

BropuyHasa ckiepeHXxuMa — MeXaHMYECKME 2JIEMEHTbI, 00pa3yro-
LIMECS NesITeJIbHOCTbIO KaMOust (HarpuMmep, JIyOsiHble BOJIOKHA,
TopudopM).

Bropuynas daosma — ¢diaosMa, chopMUpoBaHHAST MYUYKOBBIM U
MEXITy4YKOBBIM KaMOMEM B ITPOlLIecce BTOPUUHOIO POCTa.

BTopuyHoe cTpoeHue KOPHA — aHATOMUUYECKOE CTpOeHUe, co3/a-
folIeecsl B pe3yJibTaTe YTOJILIEHUS] KOPHS AeITeIbHOCThIO BTO-
PUYHOM MepUCTEMBI — KaMOMs. 3aJI0KeHNe TTPOCTONKI KaMOusT
MEXIY TIEPBUIHBIMU SJIeMEHTAMHU (PJIOSIMBI M KCUJIEMBI BBI3BI-
BaeT (OPMHUPOBAHNE BTOPUIHBIX 2JIEMEHTOB (PJIOOMBI U KCHIIE-
Mbl; 00pa3ylOTCsl ApeBECMHHAsI YacTh U KOpa KOPHSI.

Bropuunoe cTpoenne cTedaa — cTpoeHHe cTeOIsT, 06pa3oBaHHOE
JesITeJIbHOCThIO KaMOMsl, BO3HUKAIOLIETO Ha TpaHule (hJ03M-
HbIX Y KCUJIEMHBIX 3JIEMEHTOB LIeHTpaJibHOTO LmiuHapa. Cgop-
MM POBAaHHBIC MACCUBEI BTOPUYHON APEeBECHHBI U YIaCTKN BTO-
puuHOIi Pa05MbI 00J1aAaI0T OOJIBILIUM Pa3HOOOPa3UEM TUCTO-



JIOTUIeCKUX 3eMeHTOoB. [lepronnueckas aesiTeIbHOCTb KaMOus,
00yCJIOBJIEHHAs CE30HHBIMU KITMMAaTUYECKUMU U3MEHEHUSIMH,
00pa3yeT TOAMYHBIE KOJblla IPEBECUHBI CTEOJIST NepeBbEeB U
KYCTapHUKOB.

BropuuHoe yTosmmenne — yBeJIMYeHUE AUaMeTpa CTeOJIsT 3a cuer
IeITETbHOCTH ITYYKOBOTO M MEXITYYKOBOTO KamMOusi, o0pa3yio-
IIIETO B CTOPOHY OCH HOBBIC CJIOW IPEBECHHBI U CJIOU Jy0a K
niepudepun oprana. B. y. xapakrepHo 151 cTeOJIsT 1 KOPHST IBY-
JOJIGHBIX ¥ TOJTOCEMEHHBIX paCTeHUIA.

Tl'unomepMa — BOMO3AIMTHBIN CJTON KJIETOK, MMEIOIIX PAaBHOMEP-
HO YTOJIIIIEHHBIE OIpEBECHEBIIIE 0000UKH. ['. HAXOMUTCS MO
SIMUIEPMOI XBOU TOJIOCEMEHHBIX PACTEHMUIA.

Tl'onuanbie KOJBIIA — 30HBI IPUPOCTA IPEBECHON YacTH CTEOIS 3a
ONIMH BeTeTallMOHHBIN nepuon. Ha momepeyHoMm cpe3e UMeIoT
BHJ KOHIIEHTPUUYECKUX coeB. I'. K., 0Opa3oBaHHbBIC KaMOneM B
HauaJjie BereTaluu, OTINYaloTCs TI0 CTPYKTYpe, IIBETY, TBEPIO-
CTH, TUCTOJIOTUYECKOMY COCTaBY OT CJIOSI, 00pa3yeMoro BO BTO-
PYIO TIOJIOBMHY BeTeTaIlWU.

I'ybuaTtas mapeHXuMa — CJIOM aCCUMUJISIIMOHHOM MMapeHXUMBI,
PacMoIOXEeHHBIN ¢ HUXKHE CTOPOHBI JTUCTA U OTJIMYAIOIITUIACS
PBIXJIOCTHIO PACTIONIOXEHUS KJIETOK BCIIENCTBE 00pa30BaHUS
OOJIBIITNX MEXKJIETOUHBIX TTPOCTPAHCTB. BaxkHelimme ee hyHK-
MM — Ta3000MeH W TPAaHCIMpAIWs U B MEHbBIIEH CTEIIEHN
(oTocuHTE3.

JIBurare/bHbIe KJIETKH SMAIEPMHUCA, 1T MOTOPHbIE KJIETKH, — TPYII-
Bl BeepO0OPa3HO PACITONOKEHHBIX KPYITHBIX KJIIETOK Ha BepX-
HEM 3IuaepMuce 371akoB. OHM CUITBHO BaKYOJIM3UPOBAaHbBI M TIPU
JIOCTaTOYHOM KOJIMYECTBE BJIard HaXOmsATCs B COCTOSTHUU TYpPro-
pa. Ilpu HemocTaTke Biard Typrop KJIETKW MamaeT, W JIMCThS
CBEPTHIBAIOTCS B TPYOKY, Oylaromapst Yemy McrnapeHue He Mmpo-
WICXOINT.

JlepmaToren — KJIETKM HApPY>KHOTO CJIOSI MEPHUCTEMbI KOHIMKA KOP-
Hsl, U3 KOTOPOIl aHTUKJIMHATBHBIM JIeJIeHUeM 00pa3yloTcst Kop-
HEBOW YeXJIMK U 3nubjema.

HuddepenumpoBka — paszaeaeHue 1LEJ0ro Ha pa3anyHbie 1o hopme
1 QYHKIIMY YacTy (Harpumep, peBpalleHre OMHOPOTHBIX KIe-
TOK B KJIETKM Pa3INIHbBIX TKaHEH, NX U3MEHEHUS B XO/Ie Pa3BU-
THsI, TIPUBOSIINE K CTICIIAATN3AIIAN ).
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JIpeBeciHa — COBOKYITHOCTb TKaHEM, IITABHOM COCTAaBHOM YacCTbIO
KOTOPBIX SBJISTIOTCS 3JIEMEHTHI TIPOBOISIICH W MEXaHUUeCKOI
TKaHM B BUJIE IPEBECHBIX BOJIOKOH, OKPYKEHHBIX KJIIETKAMHU JIpe-
BecHOI nmapeHxuMbl. PaznmmyaroT /. mepBrUYHYI0, 00pa30BaHHYIO
KJeTKaMu npokamousi, u J[. BTOpuuyHy10, 00pa30BaHHYIO KaM-
OueM, KOTOPY10 COOCTBEHHO M Ha3bIBaloT [.

3a00JI0Hb — HapYyXHBII, 60jIee MOJIOJOM CJI0M APEeBECUHBI B CTBO-
JIe IPEeBECHOTO paCTeHMSI, BHITOIHSIOMMWI (PYHKIINIO ITPOBEIC -
HUS BOABI 1 MUHEPAJIbHBIX BEIIECTB, T. €. (DYHKIIMOHUPYIOIIast
JIpEBECHHA.

NanobaacTel — TUIT BETBUCTHIX, 3BE3MYATHIX VUIM YIJTWHEHHO-IIN-
JIMHAPUYECKUX KJIETOK MEXaHUYECKOM TKaHU CKIepeHXxuMbl. M. pac-
TTOJIOXKEHBI B OpraHax pacTeHW OMMHOYHO WA TPYyIaMu (Ha-
npuMep, ocTeockiiepenibl B Me3oduiiie BuaoB poaa Camellia).

Kam0mii — BTOpruHast oO6pa3oBaTebHas TKaHb TOJJOCEMEHHBIX U
MOKpbhITOCeMEHHBIX pacTeHUil. K. pacnonoxeH mexay haoaM-
HOM M KCHJIEMHOM 30HAMU TT0 BCEM UTMHE CTeOJIsI M KOPHS B
BHUJI€ TOHKOTO IMJIMHIAPUYECKOro cios KiaeTok. Oopasyercs K.
13 TIpOoKaMOMs, a B KOPHAX — M3 MapeHXMMHBIX KJIETOK Ha
rpaHulie MPOTO(IO3MBI U TPOTOKCUIEMbI C IMOCJIEIYIOLIMM Cpa-
CTaHWEM OTIEILHBIX TTPOCIIOEK B KOJIBIIO. B yMepeHHBIX 1 ce-
BEepHBIX IINPOTAX ITeprogndecKas aesiTeIbHOCTh K. 00ycimoBmi-
BacT y APEBECHBIX pacTeHMIT oOpa3oBaHME TOAWIHBIX KOJEI
JIPEBECHHBI.

Kopa — niepudepudeckas 9acThb cTeOIsI M KOPHS pacTeHUIA, pacIio-
JIOKeHHAasT MEXIY TOKPOBHBIMU TKAaHSIMU M KaMOMaTbHOM 30-
HO# (MJIM LEHTPaIbHBIM UMJINHIPOM TPU TIEPBUIHOM CTpPOE-
HUMN).

JIMHBKA KOpHA — OTMUMpaHUe, YUIN cOpachkiBaHNe, TIEPBUYHOM KOPBI
KOPHS Y ABYIOJbHBIX PACTEHU B CBSI3M C 0Opa3oBaHMEM KaM-
OMaJIbHOTO KOJIb1IA.

JIyd6 — KoMmIIIeKC TKaHeil BTOPUIHOTO TTPOUCXOKACHMS (BTOPUY-
Hast Kopa), 00pa3yeMbIX IesITeTbHOCTBIO KaMOus K eprudepnn
opraHa. Bkirtouaer B ce0s XXKMBBIE MPO3CHXUMHEBIE TTPOBOISIINE
371eMEHTHI (BJI03MBI. DeMeHThI MSTKOro JI. (yrosMa) BbITOMHS-
10T QYHKIIMIO TPAHCITOPTa OPTAaHWUECKUX BEIIECTB 110 PACTCHUIO.
BneMmeHThl TBepaoro JI. (ckaepeHxrma) BIMOIHSIIOT apMaTyp-
HYIO 1 OIOPHYIO (DYHKIIMIO.



Me3oaepmMa — cpeaHssI YacTh IEPBUIHOIM KOPHI KOPHS, TIPEACTaB-
JIEHa BCAChIBAOIIEH mapeHXxuMoii. B mepBuuHOlT KOpe KOpHS 3a-
HUMaeT MaKCUMAaJIBHBIA 00beM.

MerTakcmeMa — 3JeMEeHTBI KCHIIEMBI, 00pa3yIolecs BCIe T 3a TIpo-
TOKCHJIEMOH, TIpeACTaBICHHBIE IMTUPOKOIIPOCBETHBIMU TPaXeH-
JaM1 ¥ COCYIaMU C JISCTHUYHBIMH, CETYATHIMU W TOYCYHBIMU
THTIAMHU YTOJIIIEHUS TTPOIOIBHBIX CTEHOK.

MoHoKaMOHATbHbIE KOPHEILTOAbI — B CBOEM aHATOMHYECKOM CTPOE-
HUU UMEIOT OTHO KaMOMaJTbHOE KOJIBIIO.

IMammcagHasa napeHXUMa — BEPXHSS 9acTh aCCUMILTSIIIMOHHON TTa-
pPeHXMMBI (Me30(duiIIa) JUCTa, COCTOSINAS M3 OMHOTO MJIN He-
CKOJIBKHX PSI0B KJIETOK IUJINMHIPUIECKON (POpMEI, pacmono-
SKEHHBIX TIePIICHANKYJISIPHO TIOBEpXHOCTH JiicTa. [1. 1. BBITTONMHS-
€T OCHOBHYIO (DYHKIINIO — (POTOCHMHTE3.

IlepnbaemMa — ogMH M3 HECKOJIBKNX CI0EB IMTEPBUYHON BepXyIIed-
HOU MepHrcTeMbl KOHUMKA KopHs. VM3 I1. BO3HMKAIOT KIETKI KOp-
HEBOTO YeXJIMKa U PU30AECPMBI.

IlepukmHaNBbHOE eJIeHHe — JeJIeHNe KJIETOK B TIJIOCKOCTH, TTapa-
JIEIbHOM TTOBEPXHOCTHW TKAaHU MJIM OpraHa, IpUBOIIee K 00-
Pa30BaHMIO ABYX CMEXXHBIX CITOCB.

IlepumenyaisipHasi 30HA — BHEILIHUE CJIOM KJIETOK CEPALIEBUHBI CTEO-
11 60JIee MEJIKUX pa3MepoB, JOJITO COXPAHSIONINE CBOIO XXM3HE-
JIeSITeTbHOCTD W BBITTOTHSIONIME (DYHKITMIO 3aracaHusl TTATaTe b~
HBIX BEIIECTB Y MHOTOJICTHUX PaCTeHUIA.

Ilepummkn — HapyXHBII CJI0M KJIETOK OCEBOro LIMJIUHApPA B Opra-
Hax pacteHuii. COCTOUT U3 OAHOTO (B KOPHSIX) WJIM HECKOJIbKUX
CJIOEB KJIETOK, OKPYXAIOIINX MPOBOMSIINE 3JIEMEHTHl OCEBBIX
opraHoB. B mononbix opranax I1. — 310 oOpa3oBarebHas TKaHb.
B crebnsax xietku I1. oOpa3yior a1yOsiHBIE BOJIOKHA, MHOTAA 10C-
turaoiiye B 1auHy 60—80 MM (JieH).

Ilnepoma — kjieTKM 0Opa30BaTeIbHON TKaHU, PACTIOIOXEHHbBIE B
LIEHTPAJILHOM YaCTH almMKaIbHOI MepucTeMbl KopHs. M3 I1. 06-
pasyioTcs TPOBOASIINE U OCHOBHBIE TKAHW OCEBOTO IIMJIMHIPA.

ITo/mkamMOnaIbHBIE KOPHEILTOABI — B CBOEM aHATOMIYECKOM CTpOe-
HUU TaKKWe KOPHETIONBl UMEIOT MHOTO KaMOWaTbHBIX KOJIEIl.

IIpumopamanbHbIEe JIHCThSI — TICPBUYHEBIC JIMCTHS, 3apOIbIIICBBIC
JINCThSI, BO3HUKAIOLINE N3 HAPYKHOTO CJIOST IIPOMEPUCTEMBI KO-
Hyca HapacTaHHS TTOYeK.
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IIpokamOuaNbHBIe TSDKM — MepHcTeMaTniecKasi TKaHb B BEpXHEH
yacTu rnobdera, U3 KOTOPOM B JajibHeM1IeM pa3BUBaIOTCS MPOBO-
JSIIIME TTYYKH.

IIpokamoumii — mepBUYHAas JlaTepalibHas (00KoBass) MepucTeMa, 13
KOTOpO# nuddepeHunpyoTcs MepBUUHbIE TPOBOASIIME MTYUKH.
I1. bopmupyercs B BUuAe TSKa WU CILIOIIHOrO KOJIblia U3 OC-
HoBHOI TKaHu. [leneHue kiuetok I1. uaer Bo Bcex HarpaBieHUsIX.
VY rojoceMeHHbIX 1 ABYIOJbHBIX PACTEHUIA MOCIe 0Opa3oBaHUs
MepBUYHbIX My4ykoB I1. mpopokaeT GyHKIMOHUPOBATH KaK BTO-
pUUHasl JlaTepajibHasi MeprcTeMa — KaMOUii.

IIponyckHble KJIETKH — KUBbIE KJIETKU SHA0AEPMbI KOPHSI, Y KOTO-
PBIX CTEHKU HE YTOJILIEHbl U HE OMPOOKOBEN, ITO3TOMY CIO-
COOHBI MPOITyCKaTh BOAY U MUHEPAJIbHbIE BE1l[€CTBA U3 KJIETOK
KOPbI KOPHS B COCY/IbI LIEHTPAJIbHOTO LIMJIMHAPA.

IIpoTokcuaema — caMbie MIEPBbIE JEMEHTbI IEPBUUYHON KCUJIEMBI,
npeacTapJsiiole coboil KoabyaThle U CIIMpalbHbIe COCYIbl U
TpaxeuJbl, CTEHKM KOTOPbIX CITOCOOHBI PaCTSTUBATHCSI.

PaauanbHbie JIy4d, WM BTOPUYHBIE JIyYH JApeBecUHbl KOPHS, — CO-
CTOSIT U3 XXKMBBIX KJIETOK OCHOBHOI MapeHXUMBbI, [0 KOTOPHIM
BOJIa ABMXKETCSI B TOPU3OHTAIbHOM HaIlpaBIeHUH OT IPEeBECUHBI
K JIyOy.

CepaneBuHHBIE JIy9d — TPYIITHI KPYITHBIX MApEHXMMHBIX KMBBIX
KJIETOK, BBITSIHYTBIX B MOMEPEYHOM K OCHU CTeOJIs1 HAllpaBJIECHUU.
Ha nonepeyHoM cpese cTeOJ1s OHM BUAHBI B BUJI€ pajaualbHbIX
Jiydyeii. B kcuiaeMHOU 30He BECHOM M JIETOM OHU CIyXKaT s
MPOBeIeHUsI BOJIbI, & B 3MUMHEE BpeMsl — JIJISl pe3epBUPOBAHUS
MUTATEIbHbBIX BELLIECTB.

CMo1siHBIE X0l — Pa3BETBIICHHBIC KaHAIBI BBIICIUTEIHLHOM CHC-
TeMbl B CTEOJISIX, KOPHSIX U JIUCTbSIX, KPYMHBIE MOJOCTU KOTO-
PBIX BBICTJIAHBI KJIETKAMU XEJIE3UCTOrO SMUTENMsI, BbIACSIIO-
1LIero pa3Hble CMOJIbI U 3(UPHbIE Macia.

Tuaabl — BBIPOCTHI KJIETOK MAapEeHXUMBbI B IMMOJIOCTU CMEXKHBIX COCY-
JIOB, pexe Tpaxeu1, BCAeACTBUE BpacTaHUSI BHYTPb 3aMbIKal0-
LIKX TIJIEHOK IMOpP; 3TO MPUBOAUT K 3aKyIOPKE MTPOBOASILIMX 3JIe-
MEHTOB.

Tpancdy3noHHAs NapeHXUMa — TKAaHb, PACIIOJIOXKEHHAsI MEXIY MpO-
BOJSILLIMMU MTy4YKaMU U SHAOIEPMOU XBOU, CIYXKUT JJIsI TIPOBE-
JIeHUsT BOAbI U3 KcuiaeMbl myuka B Me3odusut. Knetku T. . 6e3



>KUBOTO COAEP>KUMOT0, MapeHXUMHOIO TUIIa, 000JI0UKa C OKaiiM-
JICHHBIMU TTIOpaMM.

®enneMa — mpoOKa, ONIPOOKOBEBIIINIE MEPTBBIC KIIETKM BTOPUY-
HO TMTOKPOBHOM TKaHU, 00pa30BaHHbIE AESITEIbHOCTBIO (pesiio-
reHa.

®ennoren — MPOOKOBEIN KaMOMIT, BTOpUYHAS JaTepaibHAs MEPH-
cTeMa, KOTopasi B pe3yJibTaTe AeJIeHUsI 00pa3yeT KIETKU Mpoo-
KM, OTKJajbIBaroldecss K nepudepuu credsi uad KOpHs, U
KJETKM MapeHXUMbl UK (eanoaepMbl, OTKIaabIBaAOIIMECS K
LIEHTPY OPTaHoOB.

®enonepmMa — TIPOOKOBaAs ITaApeHXMMa, KOTOpask OTKJIAAbIBACTCS B
pesyJbTate AejaeHus (pesuioreHa no HanpapaeHUIO K LIEHTPY CTeO-
JISl UJIN KOPHSI.

®D103MHbIE cepMIEBHHHBIE JIYYH — TIPOIODKEHIE CePALIEBUHHBIX JTy-
yeil BO BTOpu4HOM (hjioame. YacTb Jiyua OCHOBHOI MapeHXUMBI,
pa3MelleHHas KHapy>Xu OT KaMOusl.

XJ10peHxuMa — COBOKYITHOCTb MapeHXUMHBbIX KJIETOK C pacIofio-
>)KEHHBIMU B HEM XJI0poIIacTaMu, HaAXOIAUTCS B JIMCTHSIX.

DK301epMa — OIMH WJIM HECKOJIBKO CJIOEB KJIETOK, PACTIONOXKEH-
HBIX HEMOCPEACTBEHHO ITOJ MEePBUYHON MOKPOBHOU TKaHbIO
(anubaemoit). Ha Gosee cTapbIX ydacTKax KOpHsS OJHOIO0JbHbIX
pacteHuit D. BBIMOIHSIET 3alUUTHYIO (DYHKIIMIO, TaK KaK CTEHKU
€€ KJIETOK MPOOKOBEIOT Y OTMUPAIOT.

DHAoAepMa — BHYTPEHHUU CIIOW TEPBUYHONM KOPHI KOPHS WU
cTebJIs1 paCTeHU I, COCTOSIIIMI U3 OMHOTO CJI0ST KJIETOK. B KOpHe
. COCTOUT M3 MEPTBBIX KJIETOK C Y4aCTKAMM XKMBBIX MTPOTYCK-
HBIX KJIETOK, B CTEOJIIX OHA MpeAcTaBieHa XKUBbIMU KJIETKAMU
M Ha3bIBAETCsl KPaXMaJIOHOCHBIM BJIarajuilieM.

Anposas apeBecMHa — BHYTPEHHSISI YaCTh IPEBECUHBI, yTpaTUBILIAs
(yHKLMIO MPOBEACHMS U 3araca muraTejbHbIX BelecTB. MMeeT
0oJiee TEMHYIO OKpackKy, 4yeM Inepudepuueckasi 4acTb, Ha3bIBa-
eMas 3a60JI0HBIO.
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KOHTPOJIbHBIE TECTbI

BuumatenbHo npoanaﬁTe KaXK bl BOITPOC TECTA U BI)I6epI/IT6 n3
TPEX BApMaHTOB OJUH l'[paBI/U[BHBH\/)I OTBCT.

Tema. MUKPOCKOIIMYECKOE CTPOEHUE KOPHA
Bapuanr 1

AHATOMHUYECKOE CTPOEHHE KOPHS
OIHOJOJIBHBIX PACTEHUIA

Ne

i Bompocsr Bapunautsr oTBeTOB

—

1 Kakas mepucrema obecrieqnmeT . Hepunmkn.
POCT KOPHS B JUTUHY? 2. Bepxymeunas MepucTema.
3. IIpoxamOuii.

2 Kaxkas mepuctema obecrieunmeT 1. Konyc Hapacranus.

POCT KOpHSI O THOOJIBHBIX pace- 2. IIpoxamoOuii.

HUH B TONIMHY? 3. NHTepKansapHas MepucTEMa.
3 | YeM MOKpPHIT KOPEHb OTHOAOJBHBIX 1. Dnunepmucom.

pacTeHui B 30HE BCACHIRHUSA? 2. Ilepunepmoii.

3. DuubaemMoii.

4 | Kakoit Tun cogyucro- 1. KonnarepanbHblil RKPBITHIH.
BOJIOKHUCTOTO ITy4Ka XapaKEpeH 2. PagmanpHBIN 3aKpbITHIN.
JUIst KOPHS O JHOJOJIBHBIX PACE- 3. buxosulatepanbHBIH OTKPBIBIIL.
HU?

5 | Kakas TkaHb IepBUYHOM KOPHI K- 1. Dunoxepma.
MOJIHSIET POJIb HOKPOBHOH B ®HE 2. Me3onepma.
TIPOBEICHUS KOPHS O I0TBHBIX 3. Dx3onepma.
pacTeHnii?

6 | Kakoe crpoeHne KOpHS IO NPOK- 1. IlepBuunoe.
XOJKICHUIO HaOMI0qaeTcs y O ID- 2. Bropuunoe.
JIOJIHBIX pacTeHH? 3. Tperuunoe.
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Bapuant 2

AHATOMHUYECKOE CTPOEHHE KOPHS

JIBYIOJIbHBIX PACTEHUI
Ne
Bormpocst BapuaHnTs! 0TBETOB
/I
1 | Yo HOKpHIBAaET KOPEHb ABYAOJb- 1. Dnunepma.
HBIX PACTEHUH B 30HE BCACHIBAHUS? 2. Dnubnema.
3. Ilpooxka.

2 | B xakoii 30H€e KOpHSI ABYAOJIBHBIX 1. B 30He pocTa u pacTsieHHUSL.
pacTeHuii HaOJII0JAeTCsl e BHY- 2. B 30H€e BcachIBaHHUS.
HO€ cTpoeHue? 3. B 30oHe mpoBeneHusL.

3 | Kakoe cTtpoeHue KOpHs IO MPO¥C- 1. INepBuynoe.
XOXJICHHIO HaOMI0aeTCsl B 30HE 2. Bropuusoe.
IpOBEICHUA? 3. TpetuuHoe.

4 | Kakoii Tum cocynucro- 1. KonnatepanbHbIii 3aKpBITHIN.
BOJIOKHUCTOTO ITy4YKa B 30HE IIpo- 2. KonnatepaabHbIi OTKPBITHIH.
BEIECHUS KOPHS ABYIOJIBHBIX pac- 3. PagnamnbHbIi 3aKPBITHIH.
TeHUN?

5 | Kakas mokpoBHas TKaHb IIOKPbHIRA- 1. Dnunepmuc.
€T KOpPEeHb MHOTOJIETHUX PacTeHUH 2. IIpobxka.

B 30HE NIPOBEJCHUA? 3. Dnubnema.

6 | Kakoii kamOuii y4actByet B ¢op- 1. IIpoxamOuii.

MHPOBAaHHUH BTOPUYHBIX DJIEMEHTOB 2. IlyukoBbIif KaMOHiA.
(hIT03MBI U KCHIIEMBI KOPHSI [IBY- 3. MeX1y4KkoBbIf KaMOuH.

JIOJIbHBIX pacTeHUN?
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BapuanT 3

AHaToMHYECKOE CTPOEHHE KOPHEILIOIO0B

Ne
W Bompocst BapuaHTs! 0TBETOB

1 Kakast mokpoBHasi TKaHb 3alUIIACT 1. Dnunepma.

BHYTPEHHHUE TKaHU KOPHEIJIOA0B? 2. IIpoOxa.
3. Kopka.

2 | Kakoe cTpoeHue 1o npoucxoxm- 1. IlepuuHoe.
HUIO UMEIOT KOPHEIUIO/BI: 2. Bropuunoe.
A) Tuna MOpKoBH? 3. TperuuHoe.
b) tuna pempku?

B) Tuna cBexib1?

3 CKOJIbKO KaMOUaJIBHBIX KOJIEL Y 1. Ogno.

KOPHETIJIOJI0B: 2. [lBa.
A) Tuna MOpKoBH? 3. MHoro.
b) tuna pempku?

B) Tuna cBexib1?

4 | Kakoit Tun cocyaucro- 1. KomnnatepanbHbIH 3aKpHITHIH.
BOJIOKHUCTOTO ITy4Ka Yy KOPHEILIo- 2. KosnarepaibHblid OTKPBITHIH.
1oB? 3. PaauanbHbIN 3aKPBITHIH.

5 | I'me HaxoauTCs 3anacaronias na- 1. Bo BTOpuuHOIi Kcuieme.
peHXKMMa y KOPHEIUIOI0B: 2. Bo BropuuHO#i (rodme.
A) Tia MOpKOBH? 3. Bo ¢mosme u kcueme.
b) tuna pempku?

B) Tuna cBexib1?

6 | Y Kakoro KOpHemiIoa KOJIM4ecTBO 1. MopxkosH.
KaMOHMaJIbHBIX KOJICIl PABHO KOJM- 2. Penpku.

YeCTBY JIMCTHEB, JICTICHHOMY 3. CBeKIIBL.
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Tema. MUKPOCKOITMYECKOE CTPOEHUE CTEBJIA

Bapmnanr 1
AnaToMmnyeckoe cTpoeHue credst
OTHOIOJIBHBIX PACTEHUIA
Ne
Bomnpocst Bapuants! orBeTOB
n/n

1 | Kakast HOKpoBHas TKaHb IIOKPHIBAET 1. Dnubnema.

crebesb OAHOAOIBHOTO pacTeHus? 2. Dnupaepma.
3. TlpoOka.

2 | Kakas TkaHb IIpUaeT COJI OMHHE 1. Konnenxuma.

3J71aKOB IIPOYH OCTh? 2. CknepeHxuma.
3. Ckiepenasl

3 | Kak pacmoJioxeHsl poB OJSIIIe 1. Tlo kpyry.

MyYKH Ha IIO0T epEYHOM Ccpe3e cTeOIst 2. Pasbpocansl (110 crivp aim).
KyKypy3bl ¥ upuca? 3. OOpa3yIoT OAMH IPOBOIAIHI
ITy4OK.

4 | Kakoii T cocyaucTo- 1. KomnarepanbHblii 3aKpbITHIIL.
BOJIOKHHCTOTO ITy4YKa MMeeT cTe0emb 2. KomnarepaybHbIii OTKPBITBINA.
KyKypy3bI? 3. BukonmarepanbHbIi OTKD BITBIH.

5 | 3acuer aearenbHOCTH Kakol Mep H- 1. Kambwusi.
cTeMbl ()OPMUPYIOTCS POBOJ SIIIHE 2. Ilepunuxa.

My4KH B cTe0J1e OTHOAOJIBHBIX pa C- 3. TlpokamOwus.
TEHUI?

6 | Kakoe crpoenue ctedJs 1o mpou c- 1. TlepBuuHoe.
XOXKICHHIO XapaKTePHO ISt OJH O- 2. BropuuHoe.
JIOJIBHBIX PAcT eHUit? 3. TperuuHoe.
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Bapuant 2

AHaToMHMYecKoe cTpoeHne cTedIst

JIBYIOJIbHBIX PACTEHUI
Ne
Bonpocsl BapuaHTBI 0TBETOB
/I

1 | Kakoif HOKpOBHOM TKaHBIO NIOKPHIT 1. Dnuagepmoit.
cTedesb TPaBSIHUCTOTO JIBYIOJIBHO- 2. IIpoOxoii.
ro pacteHus? 3. Kopxkoii.

2 Kakas MexaHnveckasi TKaHb 11ep- 1. Cxuiepennibl.

BUYHOM KOPBI CTEOJIS XapakTepHa 2. CknepeHxuma.
TOJIBKO AJIS1 ABYAOJIBHBIX pacTe- 3. Komnenxuma.
HUK?

3 | Kak pacmosiosxeHbl IpOBOIIIIE 1. ITo xpyry.

My4YKH Ha MONEePEYHOM cpe3e CTeOIst 2. Pa3bpocansl (1o crmpaim).
JIBYJIOJIBHBIX PacTeHUN? 3. O0Opa3yloT oOauH MPOBOJSIIUN ITy-
YOK.

4 | Kakoii Tun cocynucro- 1. KomnnaTepanabHbIi 3aKpbBITHIH.
BOJIOKHHCTOTO ITy4yKa B cTeOJie IBy- 2. KomnatepaabHbBIH OTKPBITHIH.
JIOJIHBIX PACTEHUI? 3. KoHIleHTpUUECKu .

5 | YTo OTKIaABIBAET MEKITYYKOBBIN 1. IlapeHxuMy paguanbHBIX Jy4deil.
KaMOui Mpy My4YKOBOM THIIE CTPOe- 2. ITapeHXUMY CEepILIEBUHHBIX Jy4YeH.
Hus cTeds? 3. Bropuunyio (G105My U KCUTEMY.

6 | Kakoe cTpoeHue cTebis o npouc- 1. IlepsuuHoe.

XOXKICHUIO XapaKTepHO Il Tpamsi- 2. BropuuHoe.
HUCTBIX JIBYJOJIBHBIX PACTCHUN? 3. TpetuuHoe.

7 | Yo sBAsIeTCS Ba)KHEMNIIEN YacThbIO 1. Kambwuii.
BTOPHUYHOH KOPBI, WU JIy0a, B 2. Kcunema.
crebuie IBYIObHBIX PACTCHUI? 3. ®nosma.
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Bapuant 3

AHaToMHYecKoe CTPOeHHe CTed s APeBeCHbIX

JIBYIOJIbHBIX PACTEHUI
Ne
Bormpocst BapuanTts! oTBETOB
/I

1 Kakoii TOKpOBHO# TKaHbBIO TIOKPHIT 1. Dnuaepmoi.
cTederb JPEBECHOTO JIBYI0JIHOTO 2. TIpoOkoii.
pacTeHus npu Bo3pacte 0oJiee Jra- 3. Kopxoii.
nnaTu aeT?

2 | I'me pacnono>keHa 3a0010Hb B 1. Bo BropuuHoii ¢uosme.
crebIie IPeBECHOTO IBYI0IBHOTO 2. B npesecune, rpaHuyaIeii ¢ kav-
pactenus? ounem.

3. B simpoBoii npeBecuHe.

3 CKOJIbKO KaMOHaIbHBIX KOJIEL HME- 1. Oxno.
€T Ha IOIEePEeYHOM cpe3e JBaaam- 2. JBa.
JIETHEE ABYIOJIBHOE pacTeHue? 3. JBanuarts.

4 | Kako#i THII COCYIMCTO- 1. KonnaTepaibHbIi 3aKpBITHIH.
BOJIOKHUCTOTO ITy4Ka UMEET CTe- 2. KonnatepanbHbIH OTKPBITHIH.
0es1b IuIbI? 3. bukomnatepanabHbI OTKPBITHIH.

5 | KakoBa poib 3a60510HH? 1. IlpoBeneHue OpraHNYECKUX Be-

IIECTB.

2. 3amac NpoayKTOB MeTaboBMa.

3. IlpoBeneHue BOABI M MHUHEpab-
HBIX BEIIECTB.

6 KakoBa npo10/pKuTeIbHOCTD AT~ 1. Bech BereTaunoHHbIN TEPHOJL.
TEJIBbHOCTH KaMOusl y JPEBECHBIX 2. Kpyrislii roa.
pacteHuii? 3. Tonbko BECHOM.

7 Kakue npoBopsiiime 3J1eMEHTHI Xa- 1. Cocynbl ¥ Tpaxeubl.

PaKTEepHBI U1 KCHIIEMBbI? 2. CuToBUAHBIE TPYOKH.
3. CknepeHxuma.

141



Tema. MUKPOCKOITMYECKOE CTPOEHHME JIMCTA

Bapuanr 1

AHaTOMIYeCKOe CTPOeHue JUCTA
OTHOIOJIGHBIX PACTEHUIA

Bonpocsl

BapT/IaHTbI OTBETOB

1 Kakoe crpoenue umeeT jauct oi-
HOJIOJIbHBIX PACTEHUI?

—

. PaguansHoe.
. Jlop30oBeHTpaibHOE.
. H3onarepansHoe.

2 | ['me pacnoJio)KeHbl YCThULA Y KCe-
PODUTHBIX OIHOMOJBHBIX PaCTe-
HUK?

. Ha BepxHeM u HM>KHEM 3nuepmuce.
. Ha BepxHeM snuaepmuce.
. Ha HwxHeM snuaepmuce.

TpyOKy IIpH HeoCTaTKe BIAru?

3 | Kakoi THIl )KWJIKOBaHUS JIUCTA Xa- 1. Tlepucroe.
pakTepeH I 37aK0B? 2. INanpuaToe.

3. IMapamnensHoe.

4 | Kakoii Tun cocymcro- 1. KosnaTepanbHbli 3aKpbITHIH.
BOJIOKHUCTOTO ITy4Ka UMEET JIUCT 2. KonnatepanbHbIil OTKPBITHIH.
OJIHOJOJIBHOTO PacTeHUsA? 3. bukomnaTtepanbHbIA OTKPBITHIH.

5 | Kakoit Mme30duimt xapakTepeH it 1. I'yOuatsIii.

JIICTA OJHOAOJIBHBIX PACTCHUH? 2. Cron0yartsblii.
3. CkiagyaTblid.

6 | Knetkamu Kakoif TKaHU SBIISIOTCS 1. CkiepeHXHUMBI.
MOTOpPHBIE KJIETKH, 00ecreu- 2. Dnuaepmuca.
BAIOIIE CBEPTHIBAHKE JIICTA B 3. TlapeHXUMBI.
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Bapuant 2

AHaToMHYeCKOe CTpOE€HHE JTUCTA

JBYIOJIBHBIX PACTEHMIA
Ne
Bonpocsl BapuaHTBI 0TBETOB
/I
1 | Kakoe cTpoeHue umeer JUCT ABy- 1. PapnansHoe.
JIOJIHBIX PACTEHUI? 2. JIop30BEHTpaJIbHOE.
3. U3onarepanbHoe.

2 | I'me pacnonoxeHsl ycThbULIA Y 1. Ha BepxHeM U HUXKHEM SNUIECPMICE.
JIBYIOJBHBIX CyXOIyTHBIX pacte- 2. Ha BepxHeM snuzepmuce.
HUA? 3. Ha Hu>xHeM snuiepmuce.

3 | Kakoe )HIIKOBaHUE JINCTA XapaK- 1. TTapamnensHoe.

TEPHO JJIs1 ABYAOJIBHBIX pacTe- 2. Ceruaroe.
HUN? 3. Hdyrosoe.

4 | Kako#i Tun cocymcro- 1. KomnatepaiabHbIil 3aKpBITHIH.
BOJIOKHUCTOTO ITy4Ka UMEET JIUCT 2. KomnaTtepaibHbIH OTKPBITHIH.
JIBYIOJIBHOTO PacTeHUs? 3. bukomnaTepaabHBIA OTKPBITHIH.

5 | Kakoi Me30¢mLI XapaKTepeH Jist 1. T'yOuaTsIid.

JIICTa CBETOJIOOMBBIX JBY/10JIb- 2. CkiaayaTslil.
HBIX PacTeHU? 3. CronOuaTslii u TyO4aTHIN.

6 | Kakas mexaHHuyeckas TKaHb pac- 1. CxuepeHxuMa.

MOJIOXKEHA T10/1 SITUAECPMHUCOM 2. Cxiepeuibl.
BJIOJIb JKUJIKH JIUCTA JBYIOJIBHBIX 3. Komnenxuma.

pacTeHuii?
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Bapuant 3

AHATOMIYECKOE CTPOEHHE XBOM

TOJIOCEMEHHBIX PACTEHMit
Ne
Bompocst BapuaHTs! 0TBETOB
n/n

1 KakoBa npoaomKuTeIbHOCTh KIB- 1. OpuHn rox.

HHU XBOU COCHBI? 2. OT OHOIO 10 IISITH JIET.
3. Jlo mecsTH JerT.
2 | I'me pacnoJioKeHbl YCThHIA Y XBOU 1. Ha Bceit moBepXHOCTH.
TOJIOCEMEHHBIX pacTeHHi1? 2. Ha BepxHeM smmaepMuce.
3. Ha HmwxHeM smuaepmuce.
3 | Kakoe XMJIKOBaHHUE JIMCTA XapaK- 1. dyrosoe.
TEPHO VI XBOU COCHBI? 2. INapamnensHoe.
3. Ilpocroe (nBe KUIKH).

4 | Kakoii Tun cocyamucro- 1. KostaTepasibHbIi 3aKpBITHIN.
BOJIOKHUCTOTO Iy4Ka HMEET XBOS 2. KomnnatepabHbIil OTKPBITHIH.
TOJIOCEMEHHBIX pPacTeHuit? 3. bukosnaTepaibHbIi OTKPBITHIH.

5 | Kakoit Me30duiut XxapakTepeH st 1. I'y6uaTsIii.

XBOU COCHBI? 2. Cron0Ouarsiii.
3. CkiagyaTblid.

6 | Kakyio ¢GyHKIIMIO BBITIOJHSET V- 1. 3amuTtHyI0.

IoJiepMa B JINCTE FOJIOCEMEHHBIX 2. 3amaca mUTaTEJIbHBIX BELIECTB.
pacTeHui? 3. Bopgo3anacaroiyto u MexaHue-
CKYIO.

144




10.

11.

12.

bubauoepagpuueckuii cnucox

AmnnpeeBa, W. 1. boraauka / . U. Arapeesa, JI. C. Pooman. —
M. : Konoc, 1999. — 526 c.

Bacunbes, A. E. botanuka: Mop¢osorust 1 aHaTOMMsI pacTe-
HMIA : yueO. mocodue aJis CTYIEHTOB Ie/l. UH-TOB MO OMOJ. U XUM.
crrent. / A. E. BacwseB, H. C. Boponos, A. I'. Erexnckuit n np. —
M. : ITpocBeieHue, 1988. — 480 c.

Hcawnn, B. H. borannka / B. H. Mcaes, B. H. Opues. — M. :
Kosoc, 1966. — 520 c.

Kypcanos, JI. . boranuka. Y. 1. AHatoMust 1 MOpoIorusi pac-
tenmii / JI. . Kypcanos, H. A. Komapuwmikwuii, B. ®. Pazmopc-
Kuii u ap. — M. : [1pocseuienue, 1966. — 420 c.

PeiisH, I1. CoBpemennas 6otanuka. T. 1 / I1. PeiisH, P. DBepr,
C. AiikxopH. — M. : Mup, 1990. — 348 c.

Pomman, JI. C. KneTka, TKaHM 1 OpraHbl CEMEHHBIX pacTeHUlt /
JI. C. Pogman, H. I1. CokomoBa. — 6-e u3n. — M. : U3a-Bo
MCX, 1990. — 340 c.

Cepeopsikoa, T. M. boranuka. MopdoJsiorust u aHaToMusi pac-
tenuit / T. . CepebpsixoBa, H. U. [llopura. — M. : [1pocBeriie-
Hue, 1988. — 305 c.

Tuxomupos, @. K. boranuka / @. K. Tuxomnpos. — M. : Beic-
was wkoJja, 1974, — 396 c.

Tyraroxk, B. X. AHatomust u Mmopdosnorus pactenmii / B. X. Tyra-
oK. — M., 1972. — 180 c.

Xpxanoscknit, B. I'. boranwka / B. I'. XpxxaHoBCKMIA,
H. M. Kpaesckuit, C. ®@. [TonomapeHko. — M. : Beicir. 1miKkona,
1975. — 375 c.

Xpxxanosckwuit, B. I'. [IpakTrkyM 110 Kypcy o0111eit 60TaHuKY /
B. I'. Xpxxanosckuii, C. @. [ToHoMapeHKO. — M. : ATpOrIpOMM3-
nat, 1989. — 416 c.

D3ay, K. Anaromust pactenuii / K. D3ay. — M. : Mup, 1969. —
228 c.

145



Besedenue

Tema 1.1.

Tema 2.1.

Tema 2.2.

Tewma 2.3.

Tema 2.4.

146

OIVIABJIEHUE

Paznen 1

PACTUTEJILHAS KJIETKA
(LIUTOJIOTUIS)

CTPOEHME PACTUTEJIBHOM KITETKU! ..., 5
1.1.1. CTpoeHue u GyHKIMU OpraHeI PACTUTEIbHON KIETKH .............. 5
1.1.2. [Ipou3BonHbIE PACTUTEIBHOM KIETKU
JlaGoparopHast paboTa N2 1 .......coovvvvieeiinieenneen...
Bonpocwt 0nas camokonmpons
JlaGopaTopHast pa0OTA NQ 2 .....vviviiiiiiiiiiieieeeeee e
Bonpocwt 0as camokonmpons
JlaboparopHast paboTa N 3 .......ooovvvvieeiieieiieee.
Bonpocwt 0as camokonmpons
JlaboparopHast padoTa Ne 4

Bonpocot 045 CAMOKOHMPOAT ......vovvniiiiiieicieiieiie
TTIOCCAPHM ...t
KOHTPOJIBHBIE TECTDI ......ooooiiiiiiiiiiieiciee e
Paznen 2
PACTUTEJIbHBIE TKAHU
(r’ucroJjorus)
OBPA3OBATEJIbBHBIE TKAHU (MEPUCTEMMBI) .........ccuveee. 37
JlaboparopHast padora Ne 1 ........
Bonpocwt 0nas camokonmpons
TTIOKPOBHBIE TKAHM ......cvoiiiiiiiiiiiecie e
JlaboparopHast paboTa N 2 .....ocevvveiiieeiiieeeieeen.
Bonpocwt 0as camokonmpons
MEXAHUYECKUE TKAHM .......oocoviiiiiiiiiiieciee e 49
JlaGopaTopHast pab0Ta NO 3 ....oiiiiiiiiiiiiiiiiee e 51
Bonpocet 045 cCamOKOHMPONST ..........ccccoeeeiiiiiiiiiieieeeeeee e 54
MPOBOIAIIME TKAHMU .....ccoviiiiiiiiieee e 54
2.4.1. CTpoeHue U TUIIbI COCYTUCTO-BOJIOKHUCTBIX TYUKOB ......ccvneennees 56
JIaGopaTopHast PABOTA NQ 4 ........uviiiiiiiiiieeieeeeeceeee e 60
Bonpocet 0451 cCamOKOHMPONST ..........ccccceeiiiiiiiiiieieeeeeee e 63



Tewma 2.5.

Tema 2.6.

Tema 3.1.

Tewma 3.2.

Tema 3.3.

OCHOBHBIE TKAHMU (CamoctosTenbHas paboTa)
JlaboparopHast paboTa No S ...,
Bonpocwt 0nas camokonmpons

BBIIEJIUTEJIbBHBIE TKAHH (CamocTositennbHast pabota)
2.6.1. HapyXHbIE BBIIETUTETBHBIC TKAHU ....ccvvvveerereeeenreeeensaeeennenes
2.6.2. BHyTpeHHUE BBIACTUTEIbHbIE TKAHU
JlaGopaTopHast paboTa N2 6 .........eeeeveevnnnnennnnn.
Bonpocoi 0aa camokonmpons
TTTIOCCAPHUM ...

KOHTPOJIbHBIE TECThI

Pasznen 3

BETETATUBHBIE OPTAHBI
CEMEHHbBIX PACTEHUI
(AHATOMMS)

MUKPOCKOITMYECKOE CTPOEHUE KOPHS ........cc.ccccvvees
3.1.1. [lepBuuyHOE CTpOeHUE KOPHSI OJHOAOJIBHOIO PACTEHUSI
3.1.2. BropuuHoe cTpoeHre KOPHS ABYI0JbHOIO paCTeHUS ..........
3.1.3. OcobGeHHOCTHU CTPOEHUSI KOPHETIJIOA0B
JlabopaTopHast pabota No 1 .........oooeviiiiiiinnnnn, .
Bonpocel 045 camoOKOHMPONST ..........cccoceeiiiiiiiiiiieeieeeeeee e

MUKPOCKOITMYECKOE CTPOEHUE CTEBJIA ... 96
3.2.1. Pa3BUTHE MOOETA ... vvveveeeneniieiieeeeeiiiiieeeeeiireeeee e eireveeeeeeneane

3.2.2. [lepBuyHOe cTpoeHUE CTEOIISI
3.2.3. CtpoeHue cTedisi OMHOAOJIBHOTO PACTEHUS

3.2.4. BropuuHoe cTpoeHue cTedsl ABYAOJbHBIX PACTECHUN ............... 101
3.2.5. CtpoeHue cTedist APEBECHOTO IBYIOIBHOTO PACTEHUS ............. 104
3.2.6. Bo3pacTHble UBMEHEHUST B CTEOJIE APEBECHBIX PACTEHUIA .......... 106
3.2.7. OcoGeHHOCTU CTPOEHMUSI CTEOIST XBOMHBIX PACTEHUA ....... ... 108
JIaGopaTopHast pabOTA NO 2 .....ooviiiiiiiiiiiii e 109
Bonpocet 045 cCamoOKOHMPONST ............ccccoeeeeeieeeieiieccicieeeeeeas 116
MUKPOCKOITMYECKOE CTPOEHUE JIUCTA.......cceeveee 116
3.3.1. OHTOTEHEB JTUCTA ...vvveereeenneerireeeeairnreeeeeensnnneeseeesennsnsreeesesnnnnees 116
3.3.2. CtpoeHue JTUCTA ABYAOJBHOTO PACTCHUS «.ovvvvvvrveeeeeeeenivvreennnn. 117
3.3.3. CrpoeHue JUCTa OMHOAOJIBHOTO PACTEHUS ..vvvveeeeeeeneeeeeeeeeennns 120

3.3.4. OCOGEHHOCTH CTPOECHUSI JIUCTa (XBOU)

rOJIOCEMEHHBIX PACTeHUI
JlabopaTopHast pabota Ne 3 ...................
Bonpocot 043 camoxonmpoas
TTIOCCAPHUM ...
KOHTPOJIbBHBIE TECThI

Bubauoepa@uueckuil CRUCOK ............ccccuveiiiiiiieiieee e e s 145



YueOHOE M3manme

YyxmeooBa Hura CtedaHoBHa,
Byrunoa JI1060Bb MuxaiiyioBHa,
JlenoBckas Haranbst BuktropoBHa

BOTAHUKA

(LIVITOHOFVIH, rmcrosfnorus, aHaTOMMﬂ)

VYyebHOE TIOCOOME

Pucynrku 2.1, 2.2, 2.5, 2.6, 2.7, 2.14, 2.22, 3.2,
3.3, 3.5, 3.8, 3.14, 3.15, 3.18, 3.19, 3.20
eoinoanens: H. C. Yyxae6oeoi

['naBHb1il penaktop U. A. [loeopenosa
3aBenyoluii U3naTesibckuM otaeaoM A. B. Audpees
Penakrop U. H. Oaeiinuxosa
TexHuyeckoe penakTUpoBaHWe W KommbloTepHasi Bepctka H. M. Yueuna

Moamucano B neyats 20.02.2007. dopmat 60x84'/, . Bymara odcernast. lapuutypa «Times».
IMevath odcetHas. Yei. ney. 1. 8,60. Tupaxk 1500 sk3. 3aka3 Ne 793.

Hanorosas nbrora — O61epoccuiickuii knaccudukarop npoaykimun OK 005-93-953000.

DTI'VYII uznarensctBo «Komoc», 107996, r. Mocksa, yi. CagoBas-Cracckast, 18.
Ten./dakc (495) 975-55-27. E-mail: koloc406m@yandex.ru.

N3znarenbctBo CTaBpOIOILCKOTO FOCYIaPCTBEHHOrO arpapHoro ynusepcutera «AIPYCr,
355017, CraBpornoJib, nep. 300TeXHUYeCKUi, 12.
Ten./dakc: (8652) 35-06-94. E-mail: agrus@stgau.ru; http://agrus.stgau.ru.

OrrnevyaraHo B TUorpadum u3aaTeabeKo-noaurpaduueckoro KoMIiekea
CtTAY «AT'PYC», r. CtaBponosb, yi. Mupa, 302.



