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MNpepucnoBne

[Mocobue «Buonorusi pacTeHuii, rpuodoB, JNUIIAHUKOB» TIpenHa-
JHAYEHO JUIST Ydalmuxcsl MpoGuIbHBIX 10—11 kiaccoB CpeaHUX
I1IKOJI, TMMHA3Uil 1 JTULECB ouonoro-reorpaduyeckoro, XuMUKo-
GUOJOrHYEeCKOro, arpoTeXHoOJO0rn4ecKoro, MeIUKO-0MOJIOTHYECKO-
['O W IPYTMX HaIpaBJIcHIH. B cOOTBETCTBMU C KOHLIENIIMEH MOIED-
HU3ALMK ITKOJBHOTO 00pa3oBaHusl SJICKTUBHBIC KYpPChbI ABJISAIOTCA
obs13aTeTbHBIM KOMITOHEHTOM COBPEMEHHOTO IKOJBHOTO obyue-
1ins. OmnHako 310 ydebHoe mocodue OyneT MmoJje3Ho He TOJIBKO ce-
[O/HSILIHMAM IIKOJBHUKAM, HO M aOUTYPUCHTaM, CJyHIaTessiM Tojl-
[OTOBUTEIbHBIX OTIEJIEHUI By30B, CTYNCHTAM MIIALIMX KypCcOB
By30B OMOJIOrUIECKOTO, CeIbCKOX03SICTBEHHOTO, MEANLIMHCKOTO
npousei, yauTessM GUMOJIOTMH ¥ €CTECTBO3HAHMS, a TAKXEe BCEM
WHTepecyiomMMesi GHOTOTHeH. [Mocobue TTOMOXET YYMTENO HE
TOJILKO OpraHu30BaTh U NPOBECTH WHTEPECHBII SEKTUBHBII KYPC,
HO M JACT BO3MOXHOCTb MOATOTOBUTH ydamuxces K BCTYTTHTEN b~
1bIM K3aMeHaM 110 OMOJIOTHH.

CeroIHsLIHIE aOUTYPUEHTHI XyXe BCEro OTBeYaloT Ha BOIIPOCHI
GoraHuueckoro xapakrtepa. Kak mpaBuiio, Kypc 6MOJIOTUM pacTe-
{Mit, WM GOTAHUKY, B LIKOJIE U3Y4aloT B 6—7 kJjaccax, Koraa y4de-
HWKM ellle He 3HAKOMBI ¢ 00ImeOrOoNorHieCKuMu 3aKOHOMEpPHOC-
15IMU, C OCHOBaMM TEHETHUKH, LIMTOJIOTHUH, 3BOJIIOLIMH, IKOJIOTHUH.
B cBSI3M C TMM MHOIHME BOTIPOCHI, 3HAHUE KOTOPBIX siBysieTcs 00~
JaTeTbHBIM UIsT aOUTYPUEHTOB, B OCHOBHOM 1IIKOJIe paccMaTpuBa-
|OTCS! YIIPOLIEHHO WK BOODIIE OMYyCKAIOTCA. Oco6y10 CIOXKHOCTb
JUIsl ydammuxcsl Tpu TOATOTOBKE K BCTYITUTE/IBHBIM 9K3aMCHaM
[PEACTABNSIET CAMOCTOSATEIbHOE M3YJEHNE pasHoO0Opasysi PacTH-
1e/IbHBIX TKAHEii, MepBUYHOTO ¥ BTOPUYHOTO CTPOCHMS cTebis
W KOpHS, LUMKJIOB PasBMUTUHA MXOB, MArlOPOTHUKOB, TOJIOCEMEH-
HIbIX W TOKPHITOCEMEHHBIX PAaCTeHMH. DTO CBA3aHO C TeM, 4YTO
1 6—7 Kiaccax ydqalujecs elle He BIaneioT SHaHuAMU 0 II0JIOBOM H
(GeCI0I0M Pa3sMHOXEHHH, O YepeAOBaHUN MOKOJIEHWH, OTCYTCTBY-
10T HeoBGXOIMMbIe 6a30Bbie 3HAHUS O APYTUM TIPEAMETAM. Bce 21O




MPUBOIWT K MIOBEPXHOCTHOMY M3YYEHHIO MHOTHMX BXHBIX BOIIPO-
coB Kypca 6otanuku. [Ipy MOAroTOBKE K €AMHOMY TOCYAapCTBEH-
HOMY TECTMPOBAHMIO M KOHKYPCHBIM 9K3aMEHaM B BY3bl y4allliM-
¢ TS OTBETA HA BOMPOCH 1O pasaeny «boranuka» HEOOXOIUMO
MCITONB30BaTh 3HAaHUs Kypca obuieit 6uonoruu. OmHako Gonb-
IIMHCTBO YYAIIMXCS HE MOTYT CITPOEMPOBaTh MH(OPMALIHNIO, TI0-
JIy4eHHYIO B CTaplieil IIKojie, Ha Teé OCHOBbI OOTAaHMKH, KOTOPHIC
OHU M3y4aJli HeCKOJIbKO JieT Hasal. I[lpencrasisgemMoe rocobue —
3TO, 110 CYTH, 6OTAHKMKA HA YPOBHE CTapilieil MIKOJIbL. DIeKTUBHBIN
Kypc «Buojiornsi pacteHuif, rpuboB, JUIIAWHWUKOB» HE TOIBKO
pacIIMpsieT ¥ CUCTEeMATH3UPYET 3HAHUS yJallluXcs, HO M paccMat-
pUBAET OCHOBHbIC OOIIEOMOOrNYECKUE MOHATUSA U 3aKOHOMED-
HOCTY Ha NMPUMEPE CTPOEHMsI U Pa3BUTHA PACTUTEIIbHBIX OpraHu3-
MOB.

ABTOpHI BBIPAXAIOT DIYOOKYI0 071aroflapHOCTbh COTPYIHHUKAM
Guosormyeckoro (axynsrera MOCKOBCKOIO TrOCyl1apCTBEHHOIO
yuusepcutera uMm. M. B. JlomoHOCOBAa — IOKTOPY OHOIOTUUECKHX
HayK, npodeccopy Kadeapbl BHICIIUX pacTeHMii, 3acayKeHHOMY
npocdeccopy MI'Y Jlorosoit Jlroamune WBaHOBHE, TOKTOPY OU0-
JIOTHUYECKUX HAYK, BEIyIEMY HayJHOMY COTPYAHMKY Kadenpsl MU~
KOJIOTMHU ¥ anbrosoruy Jlekomuesoit Ceernane HukomaesHe, KaH-
AuIaTy OMONOTMYECKMX HayK, MOUEHTY Kadeapbl MUKOJIOTUM U
ansrosorun beagkosoi I'amHe AllekceeBHE 3a UX COBEThL M 3aMe-
yaHWUs, TIOIJIEPKKY M TOMOILIb B Tpoliecce MOArOTOBKH NaHHOTO
moco0us.

Paa,u,enJL

PacteHusa

Mnaea 1. Hayka 0 pacTeHusX

§ 1. BoraHuka — Hayka O pacTeHVAX

[Ipeamer GoTannku. boraHuka (ot rped. botane — pacTeHue, Tpa-
Ba) — HayKa O pacTeHusX, WX pa3BUTHH, CTPOCHUM, Treorpa-
(pMYeCKOM pacrpoCTpaHEHUU ¥ TIp. Ona u3yyaeT 0cOOEHHOCTH
KU3HEIESATENHHOCTH PACTUTENbHBIX OPTaHU3MOB, CBA3b pacTeHu#
¢ yCIOBUAMH UX OOMTaHMs, SBOJIOIHMIO pacTUTENIbHOTO MMpa, 3a-
KOHOMepHOCTH (hOPMHUPOBAHUS PaCTUTEIBHOTO [MOKpoBa 3eMJIU U
MHOIMeE JIPyrHe BOTPOCHI, TaK WM MHAYe CBA3AHHBIC C LIapCTBOM
pacTeHHIA.

KpaTkas uctopusi 0OTaHWKH. SK13HB yeoBeKa CO BpEMECHHU €ro
[10siBJIeHUs Ha 3eMJIe CBsi3aHa ¢ MIPOM pacteHuil. PacTeHus ya0B-
JICTBOPSUIM €r0 TIOTPEOHOCTH B MHUILIE, OACKIC, CTPOUTE/ILCTBE XKH-
smui, BpadeBanwu. IlepBble MUCBMCHHBIC yrioMUHaHUsT 00 HC-
[10/1b3YEMBIX YEJIOBEKOM pacTeHHAX OBl OOHAPYXEHbBI B ETUIICT-
ckux rpoduuax B 11 TeiC. 10 H. 3.

OcHOBBI DOTAHUKH KaK HAyKHW 3apOAMINCE B Jpesneit I'perun.
Apucmomend (384—322 1o H.?3.) Mpu3HaBalI CYLIECTBOBAHUE B
OKpYXalolleM Mupe HeOIyIIEBIEHHON 1 XNUBOW NMPUPOLBI, KOTO-
pyIO BIIOCIEICTBUM OH pasJe/Iiil Ha LIapCTBo pacTeHMi U 11apCTBO
WUBOTHBIX. HO «oTLIOM» OOTaHMKM CTal YYEHMK ApucToTens
Teogppacm (370—286 o H.2.). B cBoMX TpyHax «EcTecTBeHHAs
ueropus pacteHnii» U «O mpuIMHaxX pacTeHuit», COXpaHMBLIMXCS
VLB B BUIE HECKOIbKUX (DparMeHTOB, OH OCBETHI BOTIPOCHI 00-
lieit ¥ paKTUYecKoi OOTaHMKH, (U3MOIOTHY PACTEHHH, COCTa-
W1 TIEPBYIO KJIacCU(UKALNIO pacTeHuii, pa3le]uB X Ha IepeBbA,
KyCTapHUKH, KYCTADHWYKH ¥ TPABbI. OH 0006111 HaOIOAEHNA
[IPAaKTHKOB CETCKOTO XO3HCTBA ¥ MCIULIMHEL.

Brioc/IeICTBUM B CBA3M C HAYAJIOM MPayHOro rneprolia CpenHe-
BeKoBbsl Ipeliyis yTpaTiia BEAyllylo pojib B PasBUTHH KYJIBTYPbI
u Hayku. [Ipou3BOICTBO, TOPTOBJIs, HayKa U KyJBTYpa IIPHUILIN B
yranok. JIMiip B KOHLE 3TOro nepuona OYEHb MEJIEHHO Havall
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BO3BpalLATHCS MHTEPEC K paboTaM JAPeBHErPEYECKUX MBICTUTEICH.
OnHako ToibKo B XV B. HAYal0Ch UCTUHHOE BO3POXIEHHE ECTECT-
BEHHBIX HayK, 4YeMy HEMaJio Crioco6CTBOBANO OTKpeITHE B EBpore
MepBhHIX aKkageMuil HaykK, co3JaHue 6OTAaHUYECKUX CaloB, KOJIEK-
MM KOTOPBIX ITOTOJIHSUTACH 33 CYET TOProOB/IM C APYTMMM CTpaHa-
mu. B Poccuu nepBblif 6oTanudeckuii can 66u1 ocHoBaH B 1714 T
o ykasy Ilerpa I B [lerepOypre. B ucTopuio HayKu OH BOLLE] TMOA
Ha3BaHWEM «ATITeKapCKWHA Oropo».

uB XVI B. MOSIBUIMCH pabOThl O BHYTPEHHEM CTPOCHUM pacCTe-
Huit. YecTb OTKPHITHS KJIETKM TPHHALIEXUT aHIIM4YaHWHY Po-
6epmy ITyxy (1635—1703). B 1671 r. mouti OXHOBPEMEHHO B
JlonnoHckoe KoposneBckoe 001ecTBO IIOCTYIIUIM PabOTHI MO aHa-
TOMUY PACTEHMIT UTATBSAHCKOrO yueHoro Mapueano Manvnuau
(1628—1694) u anrmiickoro wuccnenosarenss Heemuu Ipio
(1628—1671), KOTOPBIX CYUTAIOT OCHOBATEISIMU 3TOrO pasjena 60-
TAHUKH.

Bonbilioe 3HaueHUe Ui pa3BUTUs OOTaHMKM MMEIU PabOTHI
mBenckoro yaenoro Kapaa Jlunnes (1707—1778), 3acnyra KoTo-
pPOro COCTOMT B pa3paboTKe TEPMUHOJIOIMM, 3aMEHUBIIEH Tpo-
CTpPaHHBIE OINMWCAHWUsI DACTeHWH, M OMHAPHOW HOMEHKIATYPHI,
COIIACHO KOTOPOI Ha3BaHWUE PACTEHMI COCTOUT U3 IBYX CJIOB: Ha-
3BaHUs pojia U BULOBOIO AruTeTa. JIMHHEo MpUHAIIeXHUT U KIac-
cuduKalus pacTeHUIA, OCHOBAHHAsL Ha CTPOEHMH 1IBETKa.

B XIX B. ycriemHo pa3BuBajiachk Hayka o Kierke. Pycckuid yye-
uetit M. JI. Quemsaxoe (1849—1877) BriepBbie omucan JeCeHUE
s7ipa B KJIETKAX MPOPACTAIOLIMX CITOP TIayHOB W XBOIIIEH.

BaxxHeiiuMm cobbiTeM B uctopuu Gortanuku koHua XVIII —
Hauasna XIX B. 6bLI0 MosABIEHUE paboT 1Mo (PU3HOIOTMU PACTEHUHM.
Pa6oramu Joc. Ipucmau (1733—1804), K. Hnueenxaypa
(1730—1799) 6bLIO TOKA3aHO, YTO PACTEHWE MOXKET «OYMIIATbH»
BO3/lyX B TIPMCYTCTBMM CBETa, a B TEMHOTE OHO IBIIIHUT, BbLIEISAA
yIIIeKMCbi ra3. BompocaM AbiXaHus PaCTEHHMIA TTOCBSALIEHBI pabo-
tH XK. Cenebve (1742—1809) u H. T. Coccropa (1767—1845).
HauGonpliliee 3HaueHWE B PACKPBITHHU MexaHu3Ma (OTOCHHTE3A,
pou xnopoduUIa B 3TOM Npoliecce U Hamuaus AByX a3 — cBeTo-
BOIi U TeMHOBO# — umeroT pabotsl K. A. Tumupszesa (1843—
1920). KpyrnHe#mM ydeHbIM B 001acTi (DU3MOJOTHUA U arpoxu-
vvm 6611 JI. H. Ipanuwnurkoe (1865—1948). Lllnpoko uzsect-
HBI pabOTHl MO MUHEpaIbHOMY NUTaHWIO pactenuit . A. Cabu-
nuna (1889—1951).

BenuuaiiiiiM oTrkpbiTieM Obuio omucanue C. I. Haeawiu-
Hotm (1857—1930) gBOWHOrO OILIOAOTBOPEHHS Y MOKPHITOCEMEH -
HbIX pactenuit. M. H. T'opoxcankun (1848—1904) paspaborain
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CpaBHUTEIBHOE OHTO-, (PUIOTEHETHYCCKOE HampaBJieHue B MOp-
(ponoruu pacTeHUM. SIpkuMH MpeICTaBUTESIMU CO3JaHHOH MM
mkons 6puu JI. M. Kypcarios (1877—1954), /1. M. Kpexemo-
auu (1878—1956), K. H. Meiiep (1881—1965).

OrpOMHBEIil aBTOPUTET IPHOOPEN aKanCMHK, geJIOBEK Tparuye-
ckoit cynsosl H. U. Basunoe (1887—1943), ycumsiMu KOTOPOro
p JlenuHrpane (HBIHE Cankr-IlerepGypre) 6bur cosnan Bcepoc-
cniickuii HUU pacrenuesozctsa (BUP), obafaomuii dorarei-
el Komiekimei cemsiH. MMpOBYIO M3BECTHOCTD Kak MopgoJIor,
cucTeMaTHK, (GUIOreHeTHK pacTeHWH MMeeT Hall COBPEMEHHUK,
akanemuk A. JI. TaxmaorcsH (p. 1910).

Pasnenst Gorannku. Ha mpoTsokeHNH JUTMTE/IBHOM NCTOpUU 60-
'AHWKW GBUTY HAKOILICHBI 3HAHMS HE TOJBKO O CTPOCHMM M OCO-
(eHHOCTSIX XU3HEIESTEIbHOCTH PaCTeHUH, HO U 06 MX B3aUMOOT-
HOLIEHUWSIX C JAPYTMMM OpraHu3MaMi U MX 5KOJIOTMYECKON pOJH,
GblM pa3paboTaHbl HOBBIC TEXHOJIOTHHA M METO/IbI MCClIeIOBaHUM.
B HacTosiiee BpeMsi GoTaHUYecKas Hayka pasiemiach Ha psll ca-
MOCTOSTETbHBIX, HO OHOBDEMEHHO B3aUMOCBSA3aHHbIX TUCIIMTUIAH.

Mopgonozust B IIAPOKOM CMBIC]IE CIOBA — 3TO HayKa O CTpo-
¢HUM PAacTeHUH, B Y3KOM CMbICIe — Hayka O BHCLIHEM UX CTpO-
eHUN. Anamomusa WCCenyeT BHYTPEHHEE CTPOCHHE pacTeHHIA.
W3 aHaTOMUM pAcTeHMii BBIIEIMIACH Yumoao2us, N3ydaiollas
crpoenue kieTku. C u300peTeHHEM 3JIEKTPOHHOTO MHMKPOCKOTA
HO3MOKHOCTY [IUTOJIOTHYECKUX MCCIIE/I0BAaHMI 3HAYUTEIBHO pac-
mupuauck. Ocoboe 3HaUEHUE ripuodpena ambpuoao2usa pacme-
)i, M3ydalomas paHHNE CTAUX PasBUTHS PACTUTENILHBIX opra-
HU3MOB. Pu3u0A02UA pACHeHUll UCCIIENYeT TIPOLIeCChI, IpoMc-
XO/I1I[HE BHYTPY DPACTUTEBHOrO OpraHu3Ma. OcHoOBHasl 3amaya
9KON0UU pACMEHUI — N3YYECHNEe B3aUMOOTHOIIIEHHI1 OpraHu3-
Mid M Cpensl, rpycnocobeHnit pacTeHus K yCIOBHAM obuTaHud.
llanreobomaruKxa N3y4aeT UCKOMaeMbie OCTaTKH pacTeHuii, 4To
[103BOJISIET BOCCTAHOBUTH MCTOPMIO PACTUTENBHOTO MUPa. Teobo-
MmanuKa — Hayka 0 pacTUTEJIbHOM IOKPOBE 3eMJIH, pacrnpocTpa-
HCHHMM M 3aKOHOMEPHOCTSX Pa3MEIIeHUs PacTUTEIbHBIX c0006-
nieets. Yacto B cOCTaB re00OTaHMKM BKIIOHAIOT eeoepaghuro
pacmeHuil.

M bl [epeUnCIMIN JAEKO HE BCE OOTAHUICCKHE IACLIMIUTVHBI,
0/IHAKO ¥ 3TOTO J0CTATOYHO, YTOOBI OHATH, HACKOJILKO pa3Ho00-
pa3Ha ¥ LWMPOKA COBPEMEHHAs 6oranuka. [TosiBIeHHE OTACTBHBIX
HarpaBIeHA U JUCLAIUIMH He MPUBEJIO K MX nojaHomy o6ocobie-
nwio. Hanporus, Bce OOMBIIYIO 3HAYUMOCTD npuodperaloT COB-
MCCTHBIE HCCIEIOBAHUS, MHOTHE PAGOTHI BBITOITHAIOTCST Ha CTHIKE
neckonbkux puctmumt. C 3Toi TOUKN 3pEHUA 6oTaHNUKa OCTaeT-
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APIT (]

51 eIMHOI HAYKOI1, OTIeIbHbBIe HANPaBIEHUsI KOTOPO# OTIOTHAIOT
ApYT apyra.

B nHacrosiiiee BpeMmsi HAa pa3sBUTHE OOTAHHUKM BIIHSIOT YCIIEXH
FeHEeTUKU Y MOJIEKY/ISIPHOM OMOJIOrMH, IIUPOKO MPUMEHAIOTCA Ma-
TeMaTHuecKue, (pU3MUECKHEe M XMMUYECKHE METOJbl MCCIIenoBa-
Huit. OMHOBPEMEHHO ¢ pasBuTHeM (DyHIaMEHTaIbHbIX G0TaHHYE-
CKUX TUCLMITUIMH pa3BUBAIOTCS €€ MIPUKIIAIHBIC OTPACIH: PACTCHHE-
BOICTBO, JIECHOE XO3S1iicTBO, (hapMakosorus M mnapbiomepHas
MPOMBILUIEHHOCTb. BelMka ponb 60TaHUKU B YBEJIMYEHUH TIPO-
JYKTUBHOCTY KYJIBTYPHBIX PACTEHHA, B PEIICHUU MMPOBOH I1POJO-
BONBCTBEHHOM Npodiembl. Bospacraer sKoornsauus O0TaHUKN:
Ha TEepBbIil IUIaH BBIXOIAT TaKue MpoOJeMBl, KaK pallMOHATbHOE
MCIIONb30BAHME PACTUTEILHOIO MUPA U COXPAHEHHE €r0 FeHO(POH-
71a, 3alATa PACTEHWii OT TEXHOTEHHBIX M JIPYTHMX HeOMaronpusr-
HBIX (DAKTOPOB.

3naueHue 6OTAHMKM B COBPEMEHHOM MUPE YpEe3BbIYaiiHO BeJIM-
KO, YTO B TIEPBYIO OUEPE/Ib ONpeieIsieTcs 3Ha9eHueM ee 00bekTa —
pacTeHrit — B IPUPOJE M KU3HU YeJIOBEKa.

3HaueHne PacTeHMil B NPUPOZE M KU3HHM YeJOBeKa. 3eileHbIe
pacTeHMs MTPAIOT Be[IyIIyIO POJib B COBPEMEHHOM onocdepe. s
TOro 4YTtoOBl CODIACUTHCA C 3TUM YTBEPXIEHHEM, IOCTATOYHO
BCITOMHUTB, YTO HA JOJIIO 3€JE¢HBIX PACTEHWI NPUXOIUTCH OKOJIO
999% Bceil xXUBOI GroMacchl 3eMHoOrO 1apa. byryuun asrorpodamu,
pacTeHUs BHITIOMHSIOT POJib NPOIYLEHTOB, CO3/aBas MPakTHUICCKH
BCIO MEPBUYHYIO MpPOOyKuuio 6uocgepbl. MMEHHO MX O€sATENb-
HOCTb OTIPENEIeT BOZMOXHOCTh CYILIECTBOBAHMS BCETO OCTAIBHO-
ro xusoro Mupa. Hachitienue atMoc@epbl KMUCIOPOLOM, Heo0Xx0-
JTMAMBIM JUTS IbIXaHMS GONBIIMHCTBY XUBBIX OPraHU3MOB, hOpMu-
pOBaHME 3a CUET KMCIOpOJa O30HOBOTO CJIOf, 3alIMIIAIOLIEro
3eMJII0 OT M30BITOYHOro YABTPa(dUOIETOBOIO M3Iy4CHMs, — BCE
3TO BO3MOXHO Oyiaroaapsi ACSTeJIbHOCTH PacTUTEJbHBIX OpraHu3-
MoB. TIpy HEmoCpeICTBEHHOM YJacTUM 3€/I€HBIX PaCTeHUH chop-
MMPOBAJIACH MOYBA, OHU XK€ Y OXPAHAIOT NOYBY OT paspyIueHUs.

B nipoiiecce Xu3HeNnesTeIbHOCTA PaCTeH!sI MOIJIOIAIOT U3 104~
BB ¥ MCIIAPSIIOT B aTMocdepy OrpOMHOE KOJMYecTBO BOAbL. Tak,
Y4acTOK TI0JIs1, KOTOPBIN 32 CEe30H NaeT ypoxkaii Mmaccoit B 2 T, mo-
tpebnsier okono 200 T Boasl. Ilpn BeIpyOaHuu JiecoB BoAa, momna-
Jalonasi B MOYBY, CTEKAET 10 €€ MOBEPXHOCTH, CMbIBasI TIOA0POA-
HBIIA CJIOI ¥ YCWTHBas 3pO3Ki0. B 5KBaTOpHANbHBIX pailoHaX 3eM-
HOTO IlAapa Jieca, 3ajepXuBas M HUCTapsis BOMY, 3HAYUTE/IBHO
cmaruaor kiumar. CokpallleHue TUIOLIAnMd 3TUX JIECOB MOXET
MpUBECTH K M3MEHEHMIO KJMMaTa M 3acyxaM B NpUJEraioiiux
paitoHax.
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B 3aBHCHMOCTH OT ACTIONb30BaHHsI YEJIOBEKOM PACTCHHS pasje-
JS1OT HA OIpeeieHHbIE TPYTIbI. PacTuTenbHbBIi pallMOH YEI0BE-
yecTBa 0OecIeuMBaloT X1e0Hble 31aKU, 3epHo606086bIE, 080UU
n naodoevie pacmerus. 1IMpoKo MCHOJB3YIOTCH YeJIOBEKOM
pacTeHusi, Jalolye npaHocmu, 1 macauunvie pacmenus. Ca-
Xap TMoJIydaroT U3 caxapHoi CBEKIbL U caxapHoro TpoctHuka. Or-
POMHOE 3HaYeHue B KH3HH 1e10BCKa MMeeT IpeBecuHa, He TOJIbKO
1§ KauecTBE CTPOUTENHHOTO MaTepyaia, HO M KakK ChIpbe JUTSL Len-
JOJIO3HO-GYMAXHON U XMMHUYECKOH npomsiiwieHHocTr. W3 pac-
TeHMIA MOJYYaloT DyOWIbHBIE BEIIECTBA W KPACHTEIIM. [IIupoxo
KyJIBTUBUDYIOTCS d¢pupomacauvnbie 1 deixopamueHbvie pac-
meHusl.

[TpunnMnbl 60TAHNIECKOH knaccnukanui. boraTcTBo pacTi-
rejibHOrO MMpa TpeGoBayio CO3naHMA crporoii KinaccupuKaruu,
KoTOpasg MOJDKHA Oputa MOMOYB pasobpaTbCsi B CYLICCTBYIOIIEM
MHoroobpasuu pactennit. Heobxomumo OLUIO CO3/aTh CHCTEMY
COMOJUMHEHHBIX TAKCOHOB, OTPaXaloUIyIo SBOJIIOLIMOHHbIE B3a-
WMOOTHOILIEHHST MEXAy OpraHu3Mamu. OcHoBHas cucrTeMaruye-
CKasl Kareropusi, MCIOJb3yemas B GUMOJOTHYECKOI CHCTEeMAaTH-
ke, — eud. OGbeavHeHe OIM3KNX BUJIOB COCTABIIACT po0, GIIU3KUX
POIOB — cemelicmeo, ceMeiicTBa COCTABISIOT HOPAOJOK (B 300110~
MM — OTpSiNL), MOPAIKU — KAacC, KIACChl — omdesn, KOTOpHIE
obbeuHAIoTCs B Yapcmeo. B cOOTBETCTBUM C OMHapHOI HO-
MEHKJIATYPOil, NPeLIOKeHHOH K. JlunHeeM, Ha3BaHue pacTeHMA
COCTOMT M3 [BYX JATMHCKUX CJIOB, TIEPBOE M3 KOTOPLIX SIBJISIETCS
|a3BAHKEM POJa, @ BTOPOEe — BHIOBBIM SIUTETOM, HarpuMep JiaH-
i magickuit (Convallaria majalis L.1).

B HeqaBHeM IPOIIIOM CYIIECTBOBAIO YCIOBHOE AC/ICHUE pac-
TeHWii Ha JIBE TPYNIILL: ebicuiue N HU3WUe. K HuU3UIMM OTHOCHIIU
PACTUTETBHBIE OPraHM3MBbl, Ybe TEJI0 HE pacyjieHeHO Ha BEreTaTuB-
{ible OPraHbl, @ OpraHbl Pa3MHOXCHMs, KaK MIpaBUIO, UMEIOT OYEHD
lipocToe CTpoeHHe. DTUM YCIIOBUAM OTBEYAIOT pa3Hble IPYMITbl BO-
popocneit. B aBOJIOLNKT BOAOPOCITH IMOSBWJIMCH paHblile BHICIIMX
pacTeHuit, ¥ B HACTOAIIEE BPEMsL OHMI O4CHD IIMPOKO pacrpocTpa-
HeHbl B pupone. B psane sKOCHCTEM 110 YUCEHHOCTU BOIOPOCIH
JlaKe TIPEBOCXO/AT BBICIIME PacTeHus, HANPUMED B OOJMBIIUHCTBE
BOJHBIX COOBHIECTB VMEHHO BOXOPOCITH SBIAIOTCH OCHOBHBIMH
npoayuentamu. OrpomHasi Guomacca u BBICOKAsI PEMPOAYKTHBHAA
C110COBHOCTH 0OYCIOBIMBAIOT MX 3KOJIOTHIECKYIO 3HAYUMOCTb.

| Byksa Imocjie BHIOBOTO STHTETA obo3HauaeT GaMUIvI0 Y4EHOTO,
pBriepBbie ONMUCABLIErO BUIL B naunHoM npumepe L. — 3T0 mepBast OykBa
(pamusiu JIMHHES.
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Ha nmporsxkeHun 1onroro BpeMeHM K HU3LIMM PACTEHMSIM Ha-
psiay ¢ BONOPOCHAMM OTHOCWIIM U rpubbl. OHAKO B AajibHEHIIEM,
Tocnie U3y4eHUs 0CODEHHOCTEH MX CTPOCHHS W pPa3MHOXKEHMS,
CTaJIo AAICHO, 4TO 00BEeJUHEHHE BOIOPOCIEH 1 IpUGOB HELIEIec006-
pasHo. B HacTodIee BpeMsi TeDMUH «HM3HINE PACTEHUS» HE YIIOT-
pebisiercs, a BOIOpOC/IN U TPUOBI TMPEACTABISIOT cO6OM aBe pas-
Hble MOP(OJIOro-cucTeMaTuieckue rpynmsl. Bogopocan — mnpen-
MET M3Y4YeHUs HAyKM ajabrosormu (OoT jatr. alga — BoOmopocis),
a rpudbI — MUKOJIOTHH (OT rped. mykes — rpu6).

TepMuH «BBICIIME pacTEHHUS» COXPAHAET CBOe 3HaueHue. K Bbic-
UMM PaCTEHUSIM OTHOCSIT OPTaHU3MBI, Y KOTOPBIX Teso auddepeH-
LMPOBAHHO Ha OTAETbHBIE OPraHbl, CYLIECTBYIOT CIEIHATIU3UPO-
BaHHBIE MHOTOKJIETOYHBIE OpPraHbl Pa3MHOXEHHS, B XHW3HEHHOM
LMKJI¢ 3aKOHOMEPHO YePeayIOTCs MOJI0BOE U B6eCIioioe MoKoJeHUs
U NPOUCXOMMT CMeHA SAEPHBIX (ha3. DTU NMPHU3HAKKU XapaKTepPHBI
JUIs1 BCEX CITOPOBBIX M CEMEHHBIX PACTEHU A, BCTPEYAlOTCS OHM TaK-
XKe M 'y HEKOTOPBIX BLICOKOOPraHU30BaHHBIX BOAOPOCIIEH.

OrimyuTeNbHbIe NPU3HAKH PACTeRMil. CyIIeCTBYeT LBl s
IPU3HAKOB, OTJIMYAIOIIMX PACTEHUSI OT MPEACTABUTENEHN XKUBOTHO-
ro apcTea.

Aemompoghrnocme. OcHOBHOE OTIMYME PACTEHWIA — aBTO-
TpoGHEIHM TUn nuTaHus. Pactenusi crioco6HbI B mporecce (hoTo-
CMHTE3a CaMOCTOATEIBHO CHHTE3UPOBATh HEOOXOMMMEIE OpraHU-
YECKHe COeIMHEeHMS, UCIIOIb3Ys B Ka4ecTBe MCTOYHMKA YIIepoaa
HEOpraHuyecKoe BemecTBo — yriekucnsii ras (CO,), a B KauecTse
UCTOYHMKA SHEeprum — cBeT. [ns ocyiiectsiaeHus GoTocuHTe3a
HEOOXOANM MUTMEHT — XJIOPOGUIII, KOTOPBIi CONEPKUTCS Y BBIC-
IIMX PAaCTEHWH B XJIOPOILIACTaX, Y BOAOPOCEH — B XpoMaTodopax.

Haaurue kaemounoii 060a0uxu’. O60109Ka pacTUTENBHOM
KJICTKH SIBJISIETCS TIPOLYKTOM XM3HEAEATeTbHOCTH MPOTOIJIAcTa U
COCTOMT NPEUMYIIECTBEHHO M3 Le/UTI0/103b1. O00JI04Ka COXpaHsIeT
(hopmy KiIeTKH, 3aIIMINAET IPOTOILIACT OT BHEIITHUX BO3IEHUCTBUIA,
Y4acTBYET B MOINIOLIEHUN U BhIBEJEHMH BellecTB. Ee Hamuuue —
obs13aTeIbHOE YCI0BHE HOPMAJIBHOTO CYIIIECTBOBAHUS KJIeTKH. Ec-
JIH KJIETOUHYIO OD0NIOYKY UCKYCCTBEHHO YIATUTE C ITOMOIIBIO (hep-
MEHTOB, TO yX€ Yepe3 HECKOJIbKO YacoB KJIeTKa HaYMHaeT o6pa3o-
BBIBaTh HOBYIO.

! O60104KY PACTUTENBHO!M KJIETKU YacTO HAa3bIBAIOT KJIETOYHOI CTEH-
KOI, 0lIHAKO B COBPEMEHHOM 60TaHNKE TEPMUH «KITETOYHASI CTEHKA» MC-
I10JIL3YIOT TOJIBKO /il 0003HAYE€HMA TOM YacTi 060JI0YKH, KOTOPas Opu-
€HTHPOBAHA B MPOCTPAHCTBE ONPENEIEHHBIM 06pazom, 06pasys ILUIOCKUe
TIOBEPXHOCTH — «CTEHKH». '
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Ocmomuveckuili mun numanus. B orinyne oT XMBOTHBIX,
KOTOpbIE aKTHBHO 3arIaThIBAIOT MHUIILY, PACTEHUS TTOJIyJalOT Bellle-
CTBA B BUJE BOIHBIX PACTBOPOB, MOCTYIAIOIINAX Yepe3 KIETOYHYIO
060s10uKy. [ToaTOMY PACTEHHIO BBITOIHO UMETH OOJIBIIIYIO ITOBEPX-
HOCTb. YBEJIWYEHUE TUIOIIAIM TOIJIOMIEHHS AOCTUraeTcs 3a CYET
CWILHOTO pacwieHEeHWs Tela pacTeHUS.

Ocobennocmu pocma. PacteHus 061a1al0T CIIOCOOHOCTBIO
K HEorpaHUYEHHOMY MJIM OYE€Hb MPOJOJIKUTEIBHOMY BEpXyIIeu-
HOMY POCTY, B OTJIMYHME OT XUBOTHBIX, 4eil Tuddy3HbIil pocT! npe-
KpalaeTcsl B OTpe/ie/IeHHOM BO3pacTe (MCKIIIOYEHHE COCTABJISIOT
PLIOBI 1 HEKOTOPBIE ITPECMBIKAIOILUECH).

Ipuxpenaennoui obpaz xcusznu. Iluranue rmyreM BcachbiBa-
WSl — 3TO MPUYKHA eIlle OXHOIO CBOMCTBA PaCTeHUs] — MX MaJIoM
noasuxHocTH. BesycnoBHo, pacreHus He 00aanaloT abCcoMIOTHOM
HENOABMKHOCTBIO. JIMaHbl, 0OBUBAsCh BOKPYT OIIOPSHI, MiEpeMeria-
J0TCSI C OIHOTO JepeBa Ha OIpyToe; MOA3eMHOE KOPHEBHUIIE, Hapac-
a8l NOI 3eMJIEH, AaeT BO3MOXHOCTbD HOBBIM HaJI3eMHBIM Moberam
PA3BUBATHLCS BAATU OT UCXOTHOTO MATEPUHCKOTO PACTEHUSI; JIUCThS
[10BOpAYMBAIOTCs TUIACTUHKOM K CBETY, @ MHOTHME LIBETKH 3aKphIBa-
jorcst Ha Houb., Cpeau BOIOpOC/iei MHOTO CBOOOMHO ILIABAIOIIMX
(hOpM, €CThb OHM ¥ CPEIM BBICIIMX PAaCTeHWi (HanpuMep, BOAHbIE
pacTeHust: ypyTh, psicka, paect). OQHako Bce 9TH IIEPEMELIICHHS He
CpPaBHUMBI 110 CKOPOCTH U 3 PEKTY ¢ ABUXKEHUAMHU XKUBOTHBIX.

Ocobennocmu pacceaenust. B cBI31 ¢ NPUKPENIEHHBIM 00-
PA30M XM3HU PACTEHUS IPUCITOCOOMIIMCH PACCENATHCS TIPU TOMO-
(Il CEMSTH, CITOP WJIH CITeLIMaTM3UPOBAHHBIX YACTEH UX BETETaTHB-
HOro Tesia (JIYKOBMLIbI, KITyOHH, BBIBOJKOBBIE OYKHU U [IP.).

BOﬂpOCbi‘ 4715 NOBTOPeHUA 1 3aaHns

T T R R T & s s & = x & = D R T s = & & = = = = @

1. Pacckaxute 00 MCTOPUU CTAHOBJIEHUSI DOTAHUKM KaK HaAyKH.

2. Kakwue pasgensl 60TaHMKM BaM U3BeCTHBI? YTO OHM MU3y4aioT?
KakoBbl coBpeMeHHBIE TEHIEHLMHM Pa3BUTUs OOTaHMYECKOM
HayKu?

3. KakoBo 3HaueHue pacTeHUil B XXM3HU YeIoBeKa?

4. Kaxue opraHusMbl OTHOCST K BBICIIIMM pacTeHUAM?

5. HaszoBuTe M oXapakTepu3yidTe OCHOBHbBIE OTJIUYUTENbHBIE TIPH-
3HAKW PacTECHUH.

I Tuddy3HbIiA poCT — POCT 32 CHET MPOIOPILHOHATEHOIO yBEIUYEHUS
pasMepa Bcex yacreii Tena.
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nasa 2. Knetka pacteHui

§ 2. PactutenbHas knertka

PactutenbHas KiieTka — 3TO THIIMYHAS SYKapHOTHUYECKas KJIeTKa,
B KOTOPOW MOXHO BBIIEJMTH JBE OCHOBHBIC YacTH: OOOJIOUKY M
npororuiact. B cocraB npotoriacta BXOmSIT maazmMamuueckas
membpana; s0po — 00sA3aTeNbHBI KOMIIOHEHT 3YKapHOTHYE-
CKMX KJIETOK, B KOTOPOM XPaHUTCS HAac/eICTBeHHAsA MH(GOPMALIUS;
yumonaasma — 4acTb KJIETKH, 3aKITIOYEHHAsT MEXKIY HApyKHOM
Mem6paHoii u siapoM. OIHAKO KJIETKH PACTEHUIT UMEIOT Xapakrep-
HBIC MPU3HAKHY, OTIMYAIOLINE UX OT KIBOTHBIX KJIETOK.

O6os04ka KaeTkn. OHNM U3 OTIIMYUTETLHBIX IPU3HAKOB pac-
TUTEJIBHBIX KJIETOK SIBJISETCS HAJIMYME JOCTATOUHO XKECTKOH Kie-
TOYHOM 0DOJIOYKH, KOTOPast pacIoJioKeHa CHAPYXKM OT LIMTOILIa3-
MAaTU4€CKOM MeMOpaHhbI.

OCHOBHBIM KOMIIOHEHTOM KJIETOYHO#H 0B0JIOYKH STBISETCS 110-
Mcaxapull yeanra03a, MOJEKYIbl KOTOpoil dopMupyror Momi-
HBIE HUTYATBIE CTPYKTYPHI, NEPEIUIeTaIOINecsd KaK Mpsay B KaHa-
Te. OHU 00pa3yioT CeTh, MOIPYKEHHYIO B HEIEJUTIONO3HBIA MaT-
PUMKC U3 2eMUleantonosol U nekmura. TpaHCTIOPT BELLECTB U3
KJIIETKH B KJIETKY IMPOMCXOIUT IO TJIA3MOJECMaM — LIMTOILIa3Ma-
TUYECKHM TSKaM, pacrioslOXX€HHBIM B CKBO3HBIX KaHAIbLIax 060-
nodyku. TommumHa U CBOICTBA KJIETOYHON OGOJIOUKH LIMPOKO
BapbUPYIOT B 3aBUCUMOCTH OT KOHKPETHBIX (DYHKIMIi KIIETOK B
Pa3HBIX OpraHax pacteHuii. Tak, B aKTUBHO JeIALIMXCH KJIETKAX
MepUCTEeMBI 000J10YKa TOHKAsI, 37TaCTUYHAs | JIETKO [IPOHNLIaeMast,
IMosiBNeHne B KyIeTKaX TUTHUHA NPUBOIUT K OJPEBECHEHHIO 060-
JIOYKH, OHA CTAHOBUTCH XXECTKOM, TBepIOit 1 IpouHoil. Poct knert-
KM TIPY 3TOM MPEKPALIAETCS, MPOTOILIACT 0OBIYHO OTMHMPAET.

[Tonucaxapuabl, BXONMIIME B COCTAaB KJIETOYHOH OBGOMOYKH,
CUHTE3UPYIOTCA B anmapare ['01bIKH, BBIBOASTCS MYTEM 5K30LIH-
TO3a ¥ BCTPauBaAIOTCsl B (DOPMUPYIOLIYIOCS KJIETOYHYIO O00JIOUKY.

@DyHKUMHK KIIETOYHOI CTeHKH: 3alllUTHAs, MPOBOMSIIAS, OIOp-
Has.
Bakyomm. st pacTuTeIbHOM KIIETKHM XapaKTepHO HAIMYHUE Ofl-
HOM WJIM HECKOJBbKMX KPYITHbIX BaKyOlei — IOJIOCTel, OTaeIeH-
HBIX OT LUTOIUIa3Mbl MeMOpaHoit, Moonbie KJIeTKU OGBIMHO CO-
AEpXKaT MHOTOYMCIIEHHBIE MEJIKME BaKYOJIM, KOTOPHIE YBEIUYMBa-
I0TCs B pa3Mepax M CIMBAIOTCS B ONHY OOJBLIVIO BaKyOJb, KOIIA
KJleTKa 1ocTuraeT 3penoctu. [TomocTs Bakyosu 3anoiHeHa KIeTod-
HBIM COKOM (BOJHBIM PacTBOPOM Pa3HOOOPa3HEIX COJIEl, caxapos,
OpraHu4eCcKMX KMCJIOT U APYIHMX BeulecTs). Bakyonu peryaupyior
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1O/1HO-COJIeBOI 0OMEH, KOHTPOIMPYS ITOCTYILJIEHHE BOBI B KIETKY
W M3 KJIETKH, T. €. UTPAIOT BAXHYIO POIb B [OJICPXAHUK YIIPYroC-

1 (Typropa) 000IOYKY U TKaHel pacTenuit. Kpome sToro, B HeKO-
TOpBLIX BaKyolsix conepxarcsa (EepMEHTBI, KOTOPbIC pa3pylIaioT

MIKPOMOJIEKYJTBI, @ IPOIYKTHI MX Pacliajla BOBJIEKAIOTCS B HOBBIM
MeTabonu4ecKuii mporecc.

(MDyHKUMKM BaKyoIu: MOJAEPXKaHKE TYPrOPHOTO AABJICHMs; Ha-
KOIIeHWe 3aMacHbIX BEIECTB M BELLECTB, NMPeIHA3HAYeHHbIX A
YICHUS U3 KIIETKH.

IaacTuapl. XapakTepHbIM KOMITOHEHTOM KJIETKH BBICIIMX pac-
TeHMii SBJISIOTCS TUTACTHBI — OPTaHOM/bI, OTTPAaHMYEHHBIC OT
KWIKOIM (bpakumK LMTOIJIA3MbI JBYXMEMOPaHHOM O00IOUKOIH.
CyliecTByeT HECKONBKO THMITOB IUIACTUI XJIOPOIUIACTBI, XPOMO-
nacTsl U nelikorutactsl. [lnacTuabl 00pasyloTCs U3 IPEIIIECTBEH -
HUKOB — MPOTUIACTH, KOTOpbe HAXOMATCA B KJIETKax obpasopa-
fe/ibHbIX TKaHel. [lpoliacTuasl — 3TO MeJKHe, OeClBeTHBIE,
neaudbepeHIIMpOBaHHbIE MIACTUABI, UMEIOIINE 00010UKy 1 Gen-
Kopyio crpomy. [Ipy HOpMaIbHOM OCBEIIEHHOCTH TIPOILIACTHIBI
[1peoOpasyroTCs B XJIOPOIIIACTHL. .

Xaoponaacmui. Xnoporuiactsl (0T rped. chloros — 3eJIEHBIN)
WLICIIMX PacTEHMI OOBIYHO MMEIOT (POPMY OKPYITIBIX 3€PEH WMJIU
JIMCKOB, colepXar XJopodu/ul U KapOTUHOMIbL U OCYILECTBIAIOT
(porocuHTe3. XJIOPOTLTACTHI BOLOPOCIIEH MMEIOT CIOXKHYIO dopmy
(KOJIbLIbI, CETH, CIIMPAIbHO 3aKpYYeHHbIE JIEHTHI). Yuciio xaopo-
[1JIACTOB B KJIETKE OYEHb CUJIbHO BapbUPYET, HAIIPUMeEp, Y HEKOTO-
PhiX BOLOPOCIIEil B KJIETKE TOJIbKO OIMH XJIOPOTLIACT, KJIETKM BbIC-
linx pactenuii umetor B cpenteM 10—30 xyoporuiacTos, a B HEKO-
TOPbIX KJIETKaX UX IUCTCHHOCTD U3MEPAETCST COTHIMM.

CTpoma XJIOpOILIACTOB MIPOHK3aHA CUCTEMOI MeMOpaH, pa3Bu-
BAIOLMXCST M3 BHYTpeHHel MeMGpaHbl 000I04KY ¥ UMEIOLIHX HOop-
My MJIOCKUX TMy3bIpbKOB. OIHM U3 HHUX MEPECceKaloT BCIO CTPOMY,
ipyrue, 6onee MelIKue — MmuAaKoudb. — COOPaHbI B CTONKH —
Jpanbl, HATOMUHAIOLINE CTOTIKM MOHET. B MeMOpaHb! THIAKOMIOB
BCTPOEHBI MUIMEHTHI (XITOPOGWLI U KapoTHHOML). B TpoLecce
(hoTocHHTE3a B XJIOpOIUIacTaX 00pasyeTcst acCUMMISIUMOHHBIN
KpaxmaJi, KOTOpbIi OTKJIaTbIBAeTCA B CTPOME. XJIOPOILIACThI — I10-
JIlyABTOHOMHBIE OPTaHOMAbl M B 3TOM OTHOIUIEHMM HallOMUHAIOT
muroxonapuu. B xioporuacrax Haxonutes JAHK B Bune konblie-
noit monekyssl, Bce Buasl PHK n pubocomsl, bosiee Menkue, He-
e pUdOCOMBI LIUTOTLIA3MBI.

Xpomonaacmut. Xpomorutactsl (0T rped. chroma — 1ser) co-
JlepKaT MATMEHTHI U3 TPYIIbl KAPOTUHOMWIOB (KapOTHH, KCAaHTO-
(pUIUIBL), TIPUIAIOIIINE XKETYIO, OPAHXEBYIO, KPACHYIO OKPAacKy Op-
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raHaM pacTeHui. XpoMOIUIACTBI MOIYT pa3sBUBATHCSA M3 XJIOpO-
[JIaCTOB, YTO TPOMCXOAMT IPU CO3PEBAHUM TUIONOB, Pa3BUTHH
JIENIeCTKOB 1[BETKA, CTAPEHUMU JTMCTHEB, UM U3 JIEHKOIIAcTOB (Ha-
NIpPUMEp, B KOPHEIUTIOAE MOPKOBH).

Jeiixonaacmuot. Jleiikormactel (ot rped. leukos — Oenbrid
GeCLBETHBII) — 3TO HEMUIMEHTUPOBAHHBIC TUIACTUIBI, CO cnaﬁbm;
pa3BUTHEM BHYTPeHHMX MeMOpaH. JIeMKOrnIacTsl, HaKaruluBao-
mue Kpaxman B BMJIe 3epeH, Ha3bIBalOT aMmioriactamu. Ha cety
JIEAKOIUIACTBI MOTYT ITPEBPALLATHCS B XJIOPOTLIACTHI (T03e/ICHEHHE
KiyOHel kapTodes).

OTtcyTcTBHE KJIETOYHOro HeHTpa. KieTku BbICIINX pacTeHui

JIMINEHB! LIEHTPUOJIEH, OIHAKO COaepXaT uenmpbl obpazoea-
Hua muxkpompybouex, GOpMUPYOIINX, B YACTHOCTH, BEPETCHO
KIETOUHOTro aejieHus . LIeHTpHONIM MMEIOTCS TOJILKO Y BOAOPOCEH
1 HEKOTOPBIX MXOB.

Jlenenne KIAeToK. MUTOTHYECKOE JIEIEHHE KIIETOK BBICIIIMX pac-
TEHUIl WMeeT s XapakTepHBIX ocobeHHocTeil. B mpodase neped

paspylIeHreM 000JIOYKH siIpa Ha €rO NPOTHBOTONIOXHBIX MOI0CaX

MOSIBJISIIOTCS KOJIMAYKKM M3 MUKpoTpyOouek. Ha cramum meradassl
MMEHHO OHM (POPMMPYIOT HUTH BepeTeHa AEJIeHHs, KOTOPbIC NpH-
KPEIUIAIOTCST K XPOMOCOMaM, COCTOSIIIMM U3 JBYX OJMHAKOBBIX
xpoMmaTua. B aHadbase HUTH PacTACKMBAIOT XPOMATHBI (TeNeph UX
Ha3bIBAIOT XPOMOCOMaMU) K Pa3HbIM IOJIIOCaM KIETKH.
CyleCTBEHHO OTIIMYAETCS TIPOLIECC IEICHUsI LIMTOTLIa3MbI pac-

TUTENBHBIX KJIeTOK (uuToKMHe3). B cepenuHe BepeTeHa NEICHUSA )

M3 MUKPOTPYOOYEK [IMTOIIa3MBl 00pa3yeTcs CTPYKTypa, KOTOPYIO
Ha3blBalOT gppazmonaacmom. Mexiuy ero MUKPOTPYGOUKAMH B
SKBATOPHATBHYIO TUIOCKOCTh KJIETKM M3 anmapara ['01b1Ku npy-
XO[SAT My3bIPbKM, HECYLIMe MeKTHHbI. MeMOpaHbl My3bIPbKOB JIO-
MaTCs, MEeKTHHOBLIE BEIECTBA NPUKPETUISIOTCA K HUTSIM BepeTe-
Ha 1 (GOPMUPYIOT KeNATUHI3MPOBAHHYIO TUIACTUHKY, KOTOpast pas-

BMBAeTCsl OT LIEHTPA K Tepudepun U pasaeiseT UCXOAHYIO KIETKY

Ha ase. VI3 MeMOpaH Mmy3bIpbKoB [OJIBIDKH B KaX/10# KI€TKe 00pa-
3yercs HapyxXHas MeMOpaHa, Ha KOTOPYIO BIIOCTEACTBUM OTKJIa/Ibl-
BAIOTCS HEAOCTAIOIIME YACTH KJIETOYHON 000I0YKH.

TakuM 00pa3oM, €C/IM y XMBOTHBIX KJIETOK LIMTOKMHE3 OCY-
mecTBisieTcst myteM (hOpMHUPOBaHUS MTEPETSKKM, KOTopast, yriyo-
I99Ch B IIUTOMIA3MY, JEJIUT KJIETKY TI0TI0JIaM, TO Y PacTHUTEIbHBIX

KJIETOK BBICIIHX paCTCHHI}'I paszejieHre HUTOIIa3sMbl HAYWHACTCA I

C 1eHTpa KJIEeTKM. Y Bojopocieil rneperopojaka ¢popMupyercs u3
CKJIAIOK 000J104eK, CMBIKAIOIIUXCH B IEHTPE KIETKH.
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Bornpocs! [518 NoBTOPEHUA 1 3agaHusa
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1. HasoBuTe OCHOBHBIE OTAMYMTE/ILHBIC MpPU3HAKU PACTUTEIb-
HBIX KJIETOK.

2. Kakosbl hyHKIMH KIETOYHON cTeHKN?

3. MoXHO JiA 10 YUCIy U pasMepam BaKyollei ONpeaeuTh BO3-
pacT pacTUTEILHON KIIETKW?

4. Kaxue TUTIBI IIIACTUJL CYLIIECTBYIOT B KJICTKaX pacrenuii? Kako-

Bbl MX QyHKIAK?

B ueM 0COGEHHOCTh MUTOTHYECKOIO JACNCHNUA KJIETOK BBICIIHX

pacTeHuit?

';..

Fnasa 3. TKaHu 1 BeretatueHble opraHbl
BbICLUMX PacTeHWUN

§ 3. TKaHW pacTeHuiA: obLlasa xapakTepucTuka.
O6pazoBatesibHbIe Y NMOKPOBHbIE TKaH!

O6mas XapaKTepuCTHKA PaCTATEIbHBIX tkaneil. C BO3HUKHOBE-
{{MeM B TPOLIECCE 3BOMIOLMKM MHOTOKJIETOUHbIX OpraHu3MOB CO-
WIAIUCH TIPEINOCHIIKY W LIS wierounoii mubdepenumaiyu. Ee
[lepBble MPU3HAKA MOXHO HaGII0aTh YXKe Y HEKOTOPhIX KOJOHH-
WibHBIX HOPM, HarIpuMep y IapoBUIAHOTO BosbBOKCa. Ero Mesikue
[lOBEPXHOCTHBIE KIETKU CO KTYTUKaMH OCYILECTB/IAIOT JBVXKEHUE
W BLIMOMHSIOT XU3HECHHO BaXHbBIC dyHkuuyu: GorocuHTe3, AbIXa-
jiue u ap. Hapsioy ¢ 5TUM# BereTaTiBHbIMI KJIeTKaMH, ¥ BOJIbBOKCA
¢CTh M reHepaTUBHBIE KIETKH, criocobHbpie 00pa30BHIBAaTh HOBBIC
KOJIOHWH, KOTOpbIe IPOPHIBAIOT MOBEPXHOCTD MaTEPUHCKOM KOJIO-
HWAW U MIEPeXOIsT K CaMOCTOATETbHOM XU3HU. Y MHOTOKJIETOUHBIX
¢po6OAHO TUIABAIOIIMX 3€JIEHBIX BOIOPOC/IEH TeJIo MPEeICTaBIsACT
cobOoi HUTh, COCTOSAILYIO U3 OIWHAKOBBIX KICTOK. VY Bomopocnei,
[IPUKpeTIEHHBIX K cybeTpary, OlHA WJIM HECKOJIBKO HIDKHUX KJie-
TOK YTpaTW/IM XI0po(unil ¥ MpeBpaTUACh B pusounsl. Jdpyrue
KJICTKY BBIMOTHAIOT GYHKINUY MUTAHWSA U pasMHOXeHus. ¥ Oonee
¢/IOXHO YCTPOEHHBIX OYpBIX BOLOPOC/EA MOXHO OOHApYXHTh
[ PYIIibl KJIETOK, BBITIONHATOUINX 3aIMTHYIO (MTOKPOBHYIO) ¥ MEXa-
nuueckyto dysxkimu. BHyTpH Talioma BHIWIEHATIOTCH POBOIS-
{1lie, 3amacalolye, acCCUMMIMPYIOIHE KIETKH. Taxk B Tmpoluecce
HHOJIOLIMY BO3HUKIM MKa@HU — TPYMIbl KJIETOK, CXOIHBIE 0
¢rpoenuio, Gopme M BBINTOJIHIEMBIM bynkumsaMm. ducno TKaHel
| CTerneHb MX Pa3BUTHs TECHO CBA3AHBI C CUCTEMATHYECKHUM TI0JIO-
KCHMEM PACTUTENBHOTO OpPraHru3Ma.
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HaubGonee pazHooGpasHble U CI0XHBIE TKAHU XapakTepHBI IS
BBICUIMX PAaCTEHHUN, NOMABASAIONIEE GOMBIIMHCTBO KOTOPBIX BEIYT
Ha3eMHBIH 00pa3 XM3HU. JIs 3allMTHI OT BbICHIXAHUS HAPYXHBIA
CIIOH KJIETOK Ha3eMHBIX OPTaHOB NPEBPATUIICS B KOXMILY, WIH SITH-~
aepmy. ZKu3Hb pacTeHHst HEBO3MOXHA 63 CUCTEMBI ClIelMaTU3U-
POBaHHBIX TKaHe, 00eCneYNBaIOLMX TPAHCIIOPT BOABI OT KOPHEH
K OCTalbHbIM YacTsIM TeJia, ¥ NepeMEleHuUs TIPOIYKTOB (DOTOCHH-
T€3a KO BCeM JacTaMm Tena. 1 MpoYHOCTH pacTeHus U obecrie-
YE€HMs OINPENEIeHHOrO IIOJIOXEHUS B IIPOCTPAHCTBE HEOBXO-
UMbl OTIOPHBIE, MM MEXaHM4YecKne TKaHU. OIHAKO KIETKHU CIie-
OUATM3UPOBAHHBIX TKaHEW YTPaTHIM CTOCOOHOCTh K NEIEHHIO.
CrnenoBatebHO, B paCTeHUM MOKHBI GBITh TKAHH, eAMHCTBEHHAs
(hYHKIIMS KOTOPBIX 3aKJIIOYAeTCsl B HOBOOOPA30BAHWM KIETOK.
TobKO OT HUX 3aBHCHUT BO3MOXHOCTb POCTA PACTEHHS. DTO 0bpa-
30BaTe/IbHBIC TKAHHU, WM MEPUCTEMBI (OT Tped. meristos — Jeu-
MBIif).

Tkanu pacTeHuit MOryT COCTOSATH U3 OZHOTO MM HECKONBKHX
TUNOB KJIeTOK. [lo sToMy npusHaky ux mensT Ha mpocmwbie u
caoxcuble TKaHu. Hepenko BHyTpU Kakoii-n6o TKaHu BeTpeya-
IOTCSl KNIETKU (rpymaMu WM MOOJHHOUKE), OTIMYHBIE [0 CTPO-
CHHUIO U (DYHKLIMAM OT TKaHU, B KOTOPO OHM PacroioXeHbl. D70
MOTYT OBITh OTIOPHBIE, BbIIETUTENbHbIE H APYTHE KIETKH.

Kiaccuduxarms TkaHeil ocHOBaHa HA WX MPOUCXOXIEHUN U3
TOW WM WHOW MEPUCTEMBI, CTPOEHUM KIETOK M BBHITOJHIEMOIL
uMH byHkimu. CornacHo 310i Kiaccu(UKALNK, Y PACTEHHUIA Bbi-
ACISAIOT INECTh OCHOBHBIX TPYII TKaHel: ob6pazoeamenvhbie,
NOKPOBHbIEe, OCHOBHbIE, MEXAHUYECKUE, NPOEOJsUUE U 8bl-
Oeaumenvrbie.

OGpasoBaresbHbie TKaHH. O6Gpa3oBaTE/IbHbIE TKAHHM, WIH Me-
PHUCTEMBI, COCTOAT U3 MEJIKHUX TOHKOCTEHHBIX KPYITHOSIEPHBIX
KJIETOK, COMEpXallMX MPOIUIACTUIbI, MUTOXOHIPHUH M MEJIKUE,
NPaKTUYECKH HE Pa3IMYMMBIC IOl CBETOBBIM MUKPOCKOITOM BAKYy-
o, MepucteMbl 06eCeunBalOT POCT pacTeHus ¥ 0OGpasoBaHue
BCEX OCTAJIbHBIX TUIOB TKaHEH. VX KIEeTKU JesIsITCs [yTeM MUTO34.
ITocre Kaxmoro feeHNst OHA U3 CECTPUHCKUX KIIETOK COXpaHseT
CBOMCTBO MaTE€PMHCKOI, a Ipyrasi BCKOpe MpeKpaliacT AejleHue 1
NpPUCTYITaeT K HaYaJIbHBIM 9TanaM auddepeHunanum, B naabHeii-
meM o0pasys KJIeTKU OTNpeleeHHOM TKaHN.

Bce o6pasoBatesnibHble TKaHU AEJIST HA JBE TPYIIIIbL: nepeu4-
Hble U 6MOpUYHBbLE.

1lepsuunvie mepucmempe. TIpoucXonsaT U3 MepucTeM 3apo-
Abllla, OHW M3HAYaAJIbHO CITOCOOHBI K JEIEHUIO M HajbHeHmIeil
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mpdepernnanun. K HUM OTHOCAT anukanshbie (6epxyuey-
Hbie) mepucmemol, NPOKambull, 6CIMABOUHbBIE MePUCMenpy.

Bmopuunsie mepucmemsit. O6pasyioTcs U3 NEPBUYHEIX Me-
PHCTEM WIIM U3 KJIETOK JPYIMX TKaHe#, BHOBb OOPETIIMX Criocof-
HOCTb K JCJI€HHMIO. BTOPUYHBIMU MepUCTEMaMM SIBISIIOTCS jcqm-
Oull, KoTOpBII 00pa3yeTcsi U3 MPOKaMOUs UM U3 CIado nudde-
PCHLMPOBAHHON OCHOBHOI TKaHW; ghessrocern, WM NPobkogeri
Kambuii, KoTopslii popmupyercs u3 yxe nuddepeHINpoBanpy
K/ICTOK MApEeHXUMbl HIM OMHUIEPMEL; paHeeble Mepucmems,,
obecneynBaroiie BOCCTAHOBJIEHUE TMOBPEXAEHHON Yactu ey
pacreHusi. PaneBbie MeprcTeMbl 00pa3yroTCst M3 KIETOK, Pacmoio-
HKCHHBIX pAOOM C NOBPEXKICHHBIM YIaCTKOM. B IMpo1ecce ,[];eﬂu(l).
(pepeHUMAMK KIETKM BHOBb OOPETAalOT CMOCOOHOCTD NENUTHCH 1
NpeBpaIIaloTCs B (helUIoTeH, KOTOPhIi, B CBOIO 0Yepelib, 06pasyer
11POOKY, 3aKPBIBAIOIIYIO PAHEBYIO MOBEPXHOCTH.

OGpasoBaTe/bHbIe TKAHH B TeJle PACTEHNS! PACTIONATAIOTCs B pas-
HbIX MECTAX, B CBSA3U C YEM UX JEJIST Ha HECKOJIBKO Ipynil (puc, 1).

Bepxyweunvte (anuxaavnwvie) mepucmemst. Pacnonara-
IOTCSl Ha BEPXYILIKAaX OCEBBIX OPraHOB — CTE0/S1 U KOPHS, o6ecre-
‘IMBasi pOCT 3TUX OPraHoOB B JUIMHY (puc. 2). ITo Mepe BeTBieHus 1y

1

TH

Puc. 2. Konyc HapactaHus creig
(mpomombHbIil paspes): I — pepyy-
leyHas MepucTemMa; 2 — OCHoBHay
MepucTeMa; 3 — 3a4aToK JiucTa: 4 —
3a4aTOK MasyHOM NOYKH; 5 — obpa-
3ylomiascs NPOBOAALLAA TKAHL MoJIo-
JOTO JIMCTa M cTebus ©

Puc. 1. PacnonoxeHue pas-
/IMMHBIX MEpPMCTEM B pacTte-
nuu (rro B. X. Tyrawk): 7 —
nepxylleyHas Mepucrema; 2 —
CTABOYHBIE MEPUCTEMBI; 3 —
0OOKOBBIE MEPUCTEMBI
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KaX10M HOBOM 60KOBOM nobere uiin KOpHe 00pasyioTcsl CBOY Bep-
XYILIEeYHble MEPHCTEMBI.

bokoevie (1amepaavuvie) mepucmemoi. OGecreunBaOT
YTOJIILIEHUE OCEBBIX OPraHOB. DTO KamMOuil, XapaKTePHbIA 7151 TO-
JIOCEMEHHBIX U IBYNOJIBHLIX PACTEHUH, U gheanozer, 0O6pasyolmi
TIOKPOBHYIO TKaHb — NpoOKy, win demiemy.

Bcmaeounvie (unmeprxaasprvie) mepucmemui. Pacnono-
XKEHBI B HUKHEM YaCTH MEXI0Y3/IUsl CTeOJIS 371aKOB M Y OCHOBAHUS
MOJIOIBIX JIUCTbeB, obecrieunBas poct 3TUX opraHos. Ilo mepe
OKOHYaHHUs POCTa JIMCTa UM CTeOJIEBOrO yYacTKa BCTABOYHAS Me-
puUCTEMA TIPEBPALIAETCSI B TIOCTOSHHBIE TKAHU.

IToxposnbie TKaHu. PacrionoXeHHble Ha TPAHULE C BHELIHE
Cpenoi NMOKPOBHBIE TKAHU BHIMOJIHSIOT POJIb Oapbepa, OTHESIO-
1Iero riyoxe jiexaline TKaHU OT OKPYXalOIei cpebl.

OcHoBHbBIE HYHKIIMK TOKPOBHBIX TKAHEH:

— 3aLIMTa OT BBICHIXaHUS, ITEPETPEBA U COTHEYHBIX 0KOIOB, OT
nonafgaHus BPeIHBIX MUKPOOPTAHMU3MOB M OT MEXaHUYECKUX I10-
BpEXIECHUH;

— y4JacTHe B OOMEHE BEIIECTB MEXIy OPraHU3MOM U BHEIIHEH
Cpeloii (McrapeHue, ra3000MeH, BCcachlBaHUE).

Puc. 3. Dniunepma: A — monepeyHblil cpe3 KIETOK anuaepmsl; 5 — anuaepma
JIMCTa ABYIOJIBHOIO pacTeHus (BUI CBEpXY); B — anuaepMa AMcTa OIHONOb-
HOTO pacTeHus (BUA cBepxy); / — KyTHKyJa; 2 — HApyXHas KJICTOYHAS CTEH-
Ka; 3 — a1po; 4 — BaKyolb; 5 — UMTOILUIA3Ma; 6 — XJIOPOIIACTBI, 7 — 3aMbl-
Kalomue KIETKH YCThULA; & — YCThUYHAS IIENb; 9 — KIETKH S1HIEPMUAca
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Boiaensiior ABa THUMA NMOKPOBHBIX TKAHEH: nepsuUuHbvie U 1Mo~
putHbsLe.

Ilepeuunsvie noxpoensie mranu. K nepBUIHBIM MMOKPOB-
HbIM TKaHSIM OTHOCST 3MUAECPMY M 31THUOIEMY.

Dnudepma, wnu koxcuya, odbpasyercs U3 anMKaaIbHBIX MEpHU-
CTCM M MOKPBIBAET MOJIOABIE pPACTYLIME CTEOMM 1 IUCThS (pUc. 3).
Knerku snumepMmsl XWBBIE TIPO3pavyHbIe YIUIOIIEHHBIE, TUIOTHO
[IPUMBIKAIOT OPYT K APYTY M, KaK MpaBWjio, PacrioloXeHbl B OIUH
cnoit. HapyxHble CTeHKH KJIETOK TOJIIEe OOKOBBIX M BHYTPEHHUX.
CHapyxXu snuaepMa HOKpPHITa KYMUKYAOU — CI0eM KyTMHA U
PACTUTENIBHBIX BOCKOB, MPEIOXPaHSIOLIEH pacTeHUsl OT U3JTULIHE-
1o ucnapeHus. MHoOraa CTeHKM 3ITUAepMAaTbHBIX KIETOK ColepxkaT
KpeMHe3eM (XBOLIH, OCOKH, 3JIaKH).

Kpome OCHOBHBIX KJIETOK, B SMUIEPME HEpPEeAKO 00pa3yiorcs
dosocku, inu mpuxomst (0T rped. trichoma — Bonockl). Bono-
CKW OBIBAIOT OJHOKJIETOYHBIMU WM MHOTOKJIETOYHBIMHW, WHOIIA
BCTBUCTBIMHU U YemyiyaTeiMu (puc. 4). OHM MOTYT LIETIAThC 3a
O110pY, BBITIOJTHATh (PYHKLMIO MEXaHWYECKOM 3allUThl, CHUXAThL
ucnapeHue. MepTBble CBeT/Ible BOJOCKM, COCTABISAIOLINAE OMYyILie-
HUe, 3alMINAIT pacTeHUue OT meperpesa. Bomocku, criocobHBIE
HAKAIrJIMBaTh M BBLOCJIATH pa3sIMYHbIC BEHICCTBA, KakK, HAlIpUMEP,
y r'epaHu, Ha3bIBAIOT XKEIE3UCTHIMMU,

B snuaepme BbICIIMX PACTEHUH HAXOOATCS CIICLMATbHbBIC KIIET-
Ku, obpasyloliue ycmobuUuHblE annapam, OCHOBHAsS (DyHKIUs

A b B

Puc. 4. PaznuuHblie TUIIB BONOCKOB: A — UEMUISIONIHIACSA OOHOKIETOYHBII BO-
NOCOK XMeJist; 5 — MHOTOKJIETOUHBIHA BOJIOCOK HAMEPCTAHKH, B — TepucThii
HOJNOCOK KOPOBRK.& .
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KOTOPOro — pPeryJisiiiis Ta3000MeHa 1 TpaHcnuparmn'. Dnuaepma
OTHOCHUTCS K CIOXKHBIM TKAHSIM, TaK KaK COCTOUT U3 HECKOJbKUX
THUIIOB KJIETOK.

Brnubaema (ot rped. epiblema — MOKpHITHE), WIN puUzodepma
(ot Tpeu. rhiza — KOpeHB), — ITO MEPBUYHAS HApPYXHAs TKaHb
kopHsi2, COCTOUT U3 TOHKOCTEHHBIX KJIETOK C I'YCTOM LIMTOILIA3-
Moit. KieTku pusomepmbl crmocoOHBI 00pa3oBBIBaTh BEIPOCTBI —
KopHegble 8040CKU, OCHOBHAS (DYHKIIHUSI KOTOPBIX — BCAChIBa-
HHE M3 MOYBH! BOIBI C PACTBOPEHHBIMH MHHEPAIBHBIMU COJISMH.
KopneBbie BojIOCKM HemonaroBeuyHbl, yepe3 10—15 gueit nocie 06-
pa3oBaHUs OHM OTMHUPAIOT M pu3ojepMa cOpaceiBaeTcs. IToKpoB-
HOW TKAHBIO KOPHSI CTAHOBUTCS OJUH WM HECKOJIBKO CJIOEB Mep-
BUYHOM KOpBI.

Bmopuunasa noxpoenas mrxans (npobixa). Y MHOTOJIETHUX
pacTeHMi MOBEPXHOCTh cTelbelf yXe K KOHILY ITIEpBOro rofa XM3HU
HAYMHAET MPUOOpPETaTh OYpPOBATYIO OKPAacKy. BTO CBUICTEIbCTBYET
O TOM, YTO 3MHUAEPMY CMEHSET HOBas OKPOBHAs TKaHb — HPOoOKA,
wim gearema. [Tpobka obpasyercsi B pesysbrarte AesiTeIbHOCTH
00pa30BaTe/IbHOM TKAHU — APobK06020 Kambus, WU gennroee-
Ha, KOTOPBIA 3aKjaabiBaeTcsl B anuaepMe win non Heit. Kietku
(ennoreHa nensATcs IMeperopoakaMu, rnapauieIbHBIMUA TTOBEPXHO-
ctv oprana. [lpu 3ToM HapyXy OTKJIaAbIBAIOTCS KJIETKHM MTPOOKU.
CHavaJia 3TO XWBbI€ KJIETKH, HO B JaJIbHEHIIIEM B UX CTEHKaX IO~
SIBJISIETCS CITIOM >KMPOMOJOOHOTO BellecTBa — CyOepMHa, HE TIpo-
MYCKAIONUIMIA HUA XUIKKWEe, HU razoobpasHbie BellecTBa. BHyTpeH-
Hee CONEpPXMMOE KIJIIETOK OTMHMPAET, MX ITOJOCTH HAMOJIHSIOTCS
BO3ayxXoM (v Gepe3bl — OeJIbIM TOPOIIKOOOPa3HbIM BEIIECTBOM).
BuyTph nensuiyecs KieTKu (esuioreHa oTKIaAkBaT pesrodep-
MY, KIeTKH KOTopo# obecreynBaoT nutanue demtoreHa. CoBo-
KYITHOCTh IIpoOKH, (he/oreHa u (pesiofAepMbl HA3bIBAIOT nepu-
depmoti (puc. 5). ITpobGka obpaszyeTcss M Ha TOA3EMHBIX YaCTIX
pacTeHUsI: KOPHSIX, KOPHEBUILAX U KITYOHSIX.

Jlo obpa3oBaHus CIUIOIIHOTO CJIOSI ITEpUIEPMbI B TTUIepMe 101
yCcThbULIAaMU 00pasyioTcss Oyropku — Oyayuide vexeguuku, KOTO-
pPBI€ COCTOST M3 PBIXJION TKAHHM C MEXKIETHUKAMU U o0ecrieunBa-
10T Ta3000MeH (cM. puc. 5). YeueBUYKHM OCHHBI MMEIOT OYEePTaHUS
poMOOB, a y 6epe3bl — BUJI YEPTOUEK.

I O pabore ycTeMyHOro anmapara cm. § 13.

2 Cnefyer OTMETHTh, YTO 3MUOJEMY OTHOCAT K MOKPOBHBIM TKaHAM
YCIIOBHO, TOJIBKO M3-3a pacnonoxeHus. GyHKIMOHANTBHO 3MH6IeMy B Ha-
CTOSILIIEE BPEMS BHIIETAIOT B OTAENBHYIO IPYIITY — TKAHH MOTMOILEHUS,
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Pue. 5. BropuyHas TOKPOBHAsi TKaHb BeTBU Oy3uHBI: A — yedyeBuuka; b —
CIpocHUe nepuaepMbl; / — 3amoHSAIOLIAS TKAHD YeUEBUUKH; 2 — 3MHIepMa;
1 — npobka (dbemiema); 4 — dennoren; 5 — dennonepma; 6 — nepunepma

V MHOTHX JIpE€BECHBIX paCTeHMI (PeJTIoreH MHOTOKPATHO 3aKJia-
JibiBacTcd B Bosiee IIyOOKMX CJ10SIX KOPBI, U TKaHU, KOTOPBIE OKa-
JBIBAIOTCS CHAPYXH OT BO3HMKIIEH MEPUIEPMBI, CO BPEMEHEM OT-
MUpAIOT, 00pasysi BMECTE C MEPULEPMON TOJICTBIN CIOH — KOPKY.
[MockonbKy 9T KIETKA MEPTBBIE, OHU HE CITOCOOHBI K pacTsike-
U0, ¥ NP YBEIUYEHUW IMaMeTpa CTBOJIA KOPKa HaYMHAeT pac-
1peckmBatbes (y SIOJOHM — HAa CEIbMOM roj XH3HM, y ayba —
Iy 25—30 sieT), MOBEPXHOCTh CTBONA CTaHOBUTCS HeposHOM. [TocTe-
[ICHHO HapYXHBIE CJIOM KOPKH cOpachIBaloTCs.

Kopka 3amdiinaeT CTBOJbI OT PE3KUX TEPEnanoB TeMIIepaTyphbl,
11M30BBIX JIECHBIX TTOXKAPOB, MEXaHUYECKUX IMOBPEXIACHUH.

Bonpocs! gns nosTopeHusl n 3agaHus

1. O6bsicHUTE, [I0YEMY B Tpoliecce 3BOJIIOLHUU BO3HUKIIA OTPed-
HOCTb B TH(depeHINALIUH KIIETOK.

2. B ueM oTaMumMe pacTUTENbHBIX TKAHEN OT XKMBOTHBIX?

3. Kakue BaM M3BeCTHBI KJIacCM(UKALIMU TKaHEe! pacTeHUIA?
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. Kakosbl dyHkImu o6pasosatenbHbIX TKaHeii? Kakue MepucrTe-
MBI SIBJIAIOTCSA IEPBUYHBIMM, Kakne — BropuaHbsiMU? TTouemy?

. M3 KaKkux KI1eToK 06pasyioTcs paHeBbIe MepUCTEMBI?

. KakoBbl hyHKIIMYM TOKPOBHBIX TKaHEH?

. Oxapakrepu3syiite CTPOCHHUE SMUIEPMBI.

. Kak obpasyercst BropuuHas oKpoBHAast TKAHb — npobka?

0~ &\ Un =

§ 4. TkaHu pacTeHwii:
OCHOBHblE, MEXaHW4YecKme, BblenuTesbHble

OcHoBHbIe TKaH# (MapPEeHXHUMBI). Ilapenxuma — 310 TKaHb, KOTO-
past 3aloJIHACT IPOCTPAHCTBO BHYTPH TeJla PacTEeHMsI MEXIY JIpy-
TUMH CIICIIMATU3UPOBAHHBIMU TKaHsIMU. KiteTku nmapeHxuMer Xu-
BBIC KPYITHBIE TOHKOCTEHHBIE, OOBIYHO OKPYIJIOHi (hOPMBL.

B 3aBucMMOCTM OT BBINOJHAEMONW (YHKINHM BBIIEISIOT He-
CKOJIBKO BHJOB OCHOBHBIX TKaHeil (puc. 6).

Accumuaayuonnasn napernxuma. Haxonurcs B oCHOBHOM B
JICTBAX M B MOJIOABIX CTEONAX mox anuaepmoii. COCTOMT U3 TOH-
KOCTEHHBIX KJIETOK, GOJIbIIYIO 4aCTh HUTOIIA3MBl KOTOPBIX 3aHM-
MaloT MHOTOYMCIIEHHbIE XJIOPOMJIACTBI, OTCIONA €€ JAPYroe Ha-
3BaHue — xunopenxuma. OcHoBHasi GYHKUUS — (DOTOCHHTES.
XJI0peHXMMY, PACTIOTOKEHHYIO B TUCTE MEXKILY ABYMSI CIOSIMU M-
AEPMbI, Ha3bIBAIOT Me30¢huanom. Ecnv miactvHKa nucTa pacro-

Puc. 6. OcHoBHBIE TKAHU: A — acCCUMMISI-
LHOHHAs MapeHxuma B Jiucrte; 5 — aspeH-
XxuMa; B — 3anacaiomias nNapeHXuMa B
KiyGHe Kaprocens; / — cronbuarsiii Me-
souin; 2 — ryGuarsiii Mesoduin; 3 —
TIPOBOASIINM MTYYOK
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JI0KEHA TOPU3OHTAIBHO M Y JIMCTa MOXHO PasiIMuMTh BEPXHIOKO
 HUXHIOO CTOpPOHY, Me3odumn aguddepeHupyeTca Ha sybua-
moili v cmoabuamaetii (CM. puc. 45).

Janacarowaa napenxuma. lllupoko pacnpocTpaHeHa B
KOPHSIX ¥ CTEONIAX pacTeHUWi, B KOPHEIUIoAax, KIyOHsIX, TYKOBU-
X, B MAKOTH TJIOAOB M ceMeHax. OHa COCTOMT M3 KPYITHBIX OK-
PYIUILIX MJTH MHOTOYTOJIBHBIX KJIETOK, HAKATUTMBAIOMINX OPTaHUYe-
CKWC BellecTBa (YIiIeBOIbl, OEJIKU, XKHPHI).

Boodonocnas napenxuma. KneTky 31O MapeHXUMBI HaKar-
JIMBAIOT BOAY B Bakyossix. PacrpocTpaHeHa y CYKKYJIEHTHbBIX pac-
I¢HWIA, MPOM3PACTAIIMX B 3aCYLUIMBBIX YCJIIOBHAX, HallpuMep
KINKTYCbl HAKaILUIMBAIOT Biary B cTeblie, a ajod — B MSACHCTBIX
NINCTBAX.

Boszdyxonocnan napenxuma (aszperxuma). TKaHb C XOpO-
1110 pa3sBUTBIMKM MEXKIETHHKAMM, KOTOPBIC CBSI3aHBI C BHEIIHEN
¢pelloi yepes yeTbrLia M yedeBMIKN. CHCTeMa MEXKIETHUKOB 00-
pasyeT B TeJle HEKOTOPBIX PACTEHW BO3/JYXOHOCHBIE TOJIOCTH U
XO/IbI, 10 KOTOPBIM BO3AYX JOCTABJSAETCH K TEM YacTAM pacTeHHs,
CIs13b KOTOPEIX ¢ aTMocdepolt 3aTpynHeHa. AIpeHXUMOM Oorarhl
¢1eOJIM M KOPHH BOIHBIX, OOJOTHBIX M IPYTHMX pacTeHUi, 00MTal0-
X B YCIOBMSX HENOCTATKA BO3/yXa M, KaK CIEICTBHUE, 3aTPyi-
HEHHOIO ra3000MeHa.

Mexannyeckue (onopHbie) Tkauu. Jlrobast pacTurenbHast KieT-
K B TOW WM MHOM cTereHu o0IagaeT MeXaHUUYeCKUMHM CBOMCTBA-
Mu OJarogapst TYPropHOMY JaBIEHUIO. 3TO 0COOEHHO BaXKHO LIS
MOJIOJIBIX PACTEHUI, HE MMEIOIIHAX MEXaHU4YECKHUX TKaHel. OIHaKo
110 Mepe pPocTa Yy Ha3eMHBIX PaCTEHHUI BO3HMKAET HEOOXONMMOCTh
I} PA3BUTUM «apMaTypbl», KOTOPasi CKPETIsieT TKaHW M obecrieyn-
BACT MPOYHOCTh OpraHoB pacTeHUs. HyxXeH «CcKeneT», BhITOIHSIO0-
M onopHyo (QyHKIMIO. B KadecTBe TaKOH «apMaTypbl» BBICTY-
[AIOT CTIEeUHATU3NPOBAHHBIC MEXAHUYECKUE TKAHH, KISTKM KOTO-
PbIX MMEIOT YTOJLIEHHEIE CTeHKU. B KOopHe MexaHM4YecKas TKaHb
pacriosiaraeTcss B OCHOBHOM B LIEHTpe, Ipuzaasasi OpraHy npod-
HOCTB Ha pacTsekeHMe. B cTebasx TpaBSHUCTBIX pacTeHMIT OHA pac-
lojioxeHa Oauxe K nepudepru, cnocoOCTBYS YIIPYTOCTH U THO-
KOCTH OpraHa.

B 3aBMcHMMOCTHA OT (DOPMBI KJIETOK M CIocoba YTOMIIEHUS MX
CTCHOK Pa3iMyaloT IBa TUIA MEXaHWYECKOU TKAaHU: KOAACHXUMY
I CKACPEHXUMY.

Koaaenxuma. 31o niepBasi mo BpeMeHU 00pa30BaHUs MEXaHHU-
‘lcCcKast TKaHb, COCTOSIIIAS MX XKUBBIX KICTOK, OKPYIJIbIX WIIM BbITS-
HyThIX (pucC. 7). CTEHKM KJIETOK, COCTOSALINE W3 LEJUII0I03b] U ITeK-
TMHA, HEPABHOMEPHO YTOJINEHbI B MECTaX COSAMHEeHMS HECKONb-
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Puc. 7. Konnenxuma crebist nopcoqHeuHuka: 4 — norepeyHblii paspes;
5 — mipononbHblil paspes; B — mukpodororpadus

xux Kietok. KosmeHxuma obecreduBaeT YNpyrocts OpraHos
pacTeHusi TOJbKO IPW HaIU4MKM B KJICTKAX MOCTATOYHOIO KOJIHN-
yeCTBa BOJbI, YTO YBEJIMUMBAET TYProp 000I0UKH. Berpeuaetcsi B
pacTyIIMX Yactsix crebJisl, B Yepelkax, rioaoHOXKaX, JINCTOBBIX
Kyikax. Pacriojaraercsi B BUJe CIUIOINHOIO LMJIMHIpa WA OT-
JebHBIMU TSDKAMM HEMOCPEACTBEHHO TOA 3MUAEpMOi WU OTHE-
JleHa OT Hee HECKOABKUMM CIOSMU MapeHXMMHBIX KJICTOK.

Craepenxuma. COCTOUT M3 MEPTBBIX KJICTOK. JTAHHBIX C
TOJICTBIMMA OJPEBECHEBLIMMU ODOJIOUKAMM (BOJIOKOH) ¥ KOPOTKHX
(cknepeui).

TUMUUHbIE BOMOKHA CKJIEPEHXUMBbI BXOIAT B COCTAB MEPULIMKIIA
crebneii. IMeroTcs OHM 1 B TIPOBOISAIIMX TKaHAX: B ny6e (proame) —
nyOstHbie BOJIOKHA, B IPCBECHHE (xcuneme) — JAPEeBECUHHbBIE BO-
fnokHa, wm aubpudopm (puc. 8). B TeKCTWJIBHOW MPOMBIILICH-
HOCTH MCIIO/B3YIOT BOJIOKHA HEKOTOPBIX PAacTCHUMH (;1eH, KOHOII-
7151), 0GOJIOUKM KOTOPBIX HE OIPEBECHEBAIOT 1 COCTOSIT M3 YUCTOM
LIEJITIONIO3bL.

Ckuiepenibl (KaMEHUCThIE KJIETKH) — 9TO OKPYIJIbie WM BeT-
BUCTBIE KJIETKH C CWIbHO YTOJIIEHHBIMU, OIPEBECHEBINUMM,
oueHb TBEpPIbIMU 060I0UKaMu (PHC. 9). OGpa3yioT CKOPIYIly Ope-
XOB, KOCTOYKH CJIMBBI, 20PUKOCA, TIEpcrka 1 1p.

Puc. 8. Cxnepenxuma crebis MOACOTHETHUKA. A — nomepeuHblit paspes;
B — npopobHblii paspes; B — MukpodoTorpadus
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BhiiemTeibubie TKanu. Jlo-
(sl KuBast KineTka 00yragaet cro-
¢obHOCTBI0O K BBLUIEJIEHUIO  BE-
ffleeTs, Kak [0 rpagdeHTy KOH-
{leHTpaLin, TaK ¥ mpoTyuB. OIHAKO
¢C/IN Y KMBOTHBIX TPOLIECC BbLIC-
JeHus NPOAYKTOB MeTabonan3Ma
CONPOBOXIACTCS BBHIBEJICHUEM HX
11 OpraHusma, To 'y pacTeHuil He-
{y)KHble BELIeCTBa MOIYT Hakarl-
IMBaTLCH B BAKyoJIsIX, B MEPTBBIX
JICTKAX MM B MEXKICTOUHBIX
jipocrpancTsax. LienocTHas BbIIC-
IWTeIbHAS CHCTEMA y PACTHUTENb-  Pye, 9. Cruepeuanl (KAMEHMCTHIE
HIX OPpraHu3MOB OTCYTCTBYET. CY“ KJIETKH) B MSIKOTH ILIO[A TPYIIN:
HECTBYIOT JIMLIb CIEeHHanTu3npo- A — mpu MajgoM YBETUUCHUH
WilHBIe CTPYKTYPBI, KOTOpBIE B (k Tpymme KaMeHHCTBIX KICTOK
MIBUCUMOCTU OT PACTIONOXKEHUS MPHIETAIOT KIETKH MapEHXMMBL);

B — nipu 6oNBIIOM YBEIMUEHUH
HOAPA3IEASIOT Ha HApYJcHbie 1
anympenHue.

Ticanu napyx#cnoi cexpeyuu. K HapyXHbM BBLIEIUTEIbHBIM
¢IPYKTYpam OTHOCAT XKEJIe3UCTbIC BOJIOCKH, HEKTapHMKM, TMIATO-
bl TMILEBAPUTEIbHBIE XEJIE3KHU, COTIEBBIC JKEJIE3bI 1 BOJIOCKH.

SKenezucmpie goaociu. PasBABAIOTCS U3 KIETOK SITUAEPMBI,
Mop(oJOrn4ecK OHU OYEHb pasHooOpasHbl. VX CEKpET COCTOUT
i3 2(pMPHBIX MACes WK CMOJI, PACTBOPECHHBIX B 3(pMpHBIX Macax.
K kesie3UCThiM BOJIOCKAaM (DYyHKIIMOHAIBHO OJIM3KM KTy4yue BOJIO-
¢KH Kpanusbl.

HexmapHuxu. PacriooXeHbl B 1IBETKax WU JIPYrUX 4acTsx
pactenus. BpLIENSIOT CaxapucTyio XUIKOCTb — HexTap, Nnpusie-
KAIOLLYIO HACEKOMBIX-OMbLIMTEIEH.

luoamodst. BuiiensioT U30BITOUHYIO BOLY 4Yepe3 Crieuuaib-
|{hiC BOMSIHBIE YCTBHIIA B YCIOBHMSIX BbICOKOM BIAXHOCTH M CHU-
Kennoii rpapcipauyu. CocTosT U3 GeclIBETHBIX JKMBbIX KIIETOK C
TOHKMMHU CTEHKAMK, TTPUMBIKAIOIIMMHA K nposoasieit Tkanu. Co-
Cran BbUIEISEMO XUIKOCTH BAPbUPYET B 3aBUCMMOCTH OT BUIA
PACTCHUSA: OT TIOYTH YMCTOI BOIBI O CIOXHOI CMECH BEIICCTB.

luwesapumenvHole HceNesKu. [TpucyTCTBYIOT ¥ XHUILHBIX
H11CC KOMOSITHBIX PACTEHMH (Y POCAHKM, HEMEHTECA, KUPAHKH U Ip.).
Briensior (hepMEHTHI M KMCIIOTBI, HeoOXoAMMBIE 1S [epeBapruBa-
111151 KEPTBBI.

Conesble dcenesbl. PasBuBaloTes y pacTeHWit, XUBYIIMX Ha 33~
COJICHHBIX TTOYBaX (BepOeHOBbIE, 31aKu). PacTionoxeHs! B JIUCTBSIX.
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BeIBOmAT M30BITOK MHHEpAIbLHBIX
BEILECTB B BUIEC MOHOB HA TMOBEPX-
HOCTb JIUCTA, Ie OHM CHayajaa OT-
KJ1aIbIBAIOTCS Ha KYTUKYJIE, a 3aTeM
CMBIBAIOTCS JTOXKIEM.

Conesvle soaocku. Cocrodr
U3 IBYX KJIETOK: OfHa 0Opa3yer ro-
JIOBKY, Apyrasi — HoxKy. Conu mo-
CTEMEeHHO HaKaIUIMBAIOTCH B BakKy-
ol BepxHel wiretku. Korma ux
KOHLIEHTPALMs JOCTUTaeT Ompee-
Puc. 10. Kpucramsi okcanata  jeyporo ypoBHsi, TONOBKA OTBAJIM-
. g o 2 6¢-  paercs, M Ha ee MecTe obpasyercs

HOBasi HAKOIUTEIbHAS KJIeTKA.,

Tkanu enympenneu cexpewuu. BHyTpeHHNE BBIIEIUTEIb-
HbI€ TKAHU HE BBIBOJAT MPOAYKTH MeTaboM3Ma 3a TIpejiesibl opra-
HI3Ma, 4 HAKaIJIMBaloT UX B cebe. Ecu BeleCTBO TOKCUYHO, BOKPYT
HAKOIUTEJIBHOM CTPYKTYpbl 00pa3yioTcsi OTIOXEHHsI cyOepHHa,
KOTOPbIi U30JIUPYET €r0 OT OKPYXAIOUIUX TKaHeil. B 3aBucuMocTu
OT CTPOEHUS U IPOMCXOXKICHMS Pa3in4yaloT HECKOJbKO THUIIOB
BHYTPEHHHUX BBUICJIUTEIbHBIX CTPYKTYP: MAMOOJIACTBI, CXM30IreH-
HBIE U JIN3UTEHHbIC BMECTHIMILA, MIIEYHHKHN.

Houobaacmer. Criellnanu3sMpoBaHHbIE CTPYKTYPHI, PacIiojio-
JKEHHBIE T10 BCEMY TeJly PacTEeHMSI CPEIU KJIETOK JIPYIMX TKaHEW.
CocrosAT MX MEIKMX KJIETOK C PasBUTON JHIOIUIa3MaTHYECKOM
ceTtbi0 U Komiuiekcom Tlonpmku. CBsi3aHbl MHOTOYMCICHHBIMU
IUIa3MOJIECMaMH JIPYT C IPYITOM U ¢ cocenHumu kiaeTkamu. Hakarn-
JUBAOT AyOWIbHBIE BeulecTBa, 3GupHBIe Macia. MamobmacTel
¢ KpUCTAJUTAMU 1ABEIEBOKUCIIOTO KaJIbLMs (OKCallaTa Kaablius) —
MepTBhie KiaeTkH (puc. 10). :

Cxu3zoeernnvle emecmuauuia. OOPasyloOTCss B pe3yasTaTe
pasbeIUHEHHS KIIETOK U CKOIUIEHHSI CeKpeTa B OOLIMPHBIX MeX-
KieTHuKax (puc. 11). K HUM OTHOCSIT CMOJISTHBIE XO[bI XBOMHBIX U
HEKOTOPLIX CIOXHOLBETHbIX. CMosa o6nanaer 6aKTepULIMIHEIMA
CBOJMCTBaMU, a TAKKE 3alMILAeT PACTeHMS OT IOeIaHUs TPABOSII-
HBIMM KMBOTHBIMH.

Husuzennvie emecmuauuia. O6pasyioTcs B pe3yabrare pas-
PYLIEHUS HECKOJIbKMX CMEXKHBIX KiIeToK (cMm. puc. 11). Takue
CTPYKTYPBI MOXKHO OOHapYKUTh B KOXYPE LIUTPYCOBBIX.

Maeunuxu. TlpeactaBisior cobOi XUBBIE KJIETKH, HAaKarlln-
BaOIIYE B BaKYOJISIX MJIEYHBIH COK. BBIIeIsioT 1Ba TMIIA MIIEYHU-
KOB: YWICHHUCTBIC U HEWIEHUCTBIE. Yaenucmbie 0Opas3yroTcst U3 Lie-
MOYKHM XKUBBIX KJIETOK, 000JJ0YKH KOTOPBIX B MECTaX KOHTAaKTa pas-
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I'uc. 11. Tkanu BHyTpeHHe# cexpetuu (1o JI. M. KypcaHoBy): A — cXeMa BO3HHK-
HOBEHHS U PasBUTHS CXM3OTEHHBIX BMECTHIMIL, A — CXM30reHHOE BMECTHIHLLE
(/110118 B MOJIONOM COCTOSIHMM, TIOTepedHbIil cpes crebms; B — To Xe, B Boee
IIPOCTIOM COCTOSIHIM; /" — CXeMa BO3HMKHOBEHUS U Pa3BUTHsI JIM3UTEHHBIX BMEC-
i f — nU3ureHHoe BMECTIINLLE BBIIETEHMI SCEHIIA, MTONEePeYHbIi paspes
'ICPe3 JIKCT; B KJIETKAaX BMECTUIMILA HAYMHAIOT 00pa30BRIBATECA KAIUTH S(DUPHOTO
macna; £ — 1o Xe 1osxe; 000I0UYKH U TIPOTOIIACTEI GONBIIMHCTBA KIETOK BMEC-
WKL PACTBOPUIIUCS, 3(DMPHOE MACIIO CAMITIOCE B KPYITHYIO KaIulo;, / — IJIOTHO
COMKHYTBIE KIIETKH; 2 — [OSIBIeHHE MEXKIICTHHUKA; .3 — JeNeHNE OKPYKAIONIHX
KJIETOK (ITOKa3aHO IyHKTUPHBIMM JUHUAMH); 4 — 00pa3soBaHue NOJOCTH
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PYLIAIOTCH, U IPOTOILIACTbI CAMBAIOTCH; OHM XapaKTepHBI IS
HEKOTOPbBIX CTOXKHOLBETHBIX. Hemeﬂucmwﬁ MJIEYHUK — 2TO O~
Ha MHOTOsIepHas KJIeTKa, KoTopas YIUIMHSIETCS ¥ BETBUTCSA 110 Me-
pe pocTa pacTeHus (MOI04an).

MiteuHBIlf COK MaKa COIEPKUT BelLIecTBa, MCIIONb3yeMble B
(hapmalieBTU4YeCKOM IIPOMBILLIEHHOCTH, B TOM YHUCIIE ONUI — Hap-
KOTHYecKoe BelecTBo. OcoGeHHO MHOTO ero B Make CHOTBOPHOM.

Bornipocs! grnisi noBTOpeHus u 3agaHns

1. Kakwue BbIACISIOT BUALI OCHOBHBIX TKaHeit? HazoBuTe ux (hyHK-
LIHH.

2. Kakwue pacTuTe/bHble TKAHU BHITIONHSIIOT OMOPHYIO (DyHKITHI0?

3. CpaBHUTE CTPOCHUE KOJUIEHXUMbBI U CKJIEPEHXUMBI.

4. B ueM 0cOOEHHOCTU BBIAENEHHUS Y PACTUTENIBHBIX OPraHU3MOB
MO CPAaBHEHMIO C KUBOTHBIMH?

5. PacckaxuTe O TKAHAX HAPYXHOM CEKPEeLIHU.

6. Kak o6Gpa3syrorcst CXM30reHHbIe U JIM3UTeHHBIC BMECTUITHINA?

7. O0bgcHMTE, ModYeMy B HAuoOJacTaXx XOpoIlo pa3BUTa 3HMAO-
nnasMariueckas ceTh W Komruieke [onbmku.

§ 5. TkaHu pacTeHun: npoBogALImne

Boma u MuHepanbHbie BellecTBa, MOCTYNaIlMe 4epe3 KOpEeHb,
JOJIKHbBL JOCTUIATh BCEX YacTel pacTeHUs, B TO Xe BpeMsl BellleCT-
Ba, oOpa3sylonivecs B JIMCThIX B Mpoliecce (HOTOCHMHTE3a, TaKXkKe
npenHasHaYeHbI Ui BceX KiaeTok. TakuM obpa3oM, B Tesle pacre-
HUS JO/DKHA CYILIECTBOBATh CMellMalbHas cucTema, obecrneunBaio-
asi TPaHCIOPT U mepepacnpeieieHe BcexX BeliecTs. Aty QyHK-
LIMIO Y PACTEHUI BHITIOMHAIOT Hpogodauiue mrxaru. CyliecTByeT
IBa TUIIA NPOBOIALIMX TKaHeH: kcuaema (dpesecuna) U ¢hao-
ama (ay06). Io Kcuneme ocylIecTBISAETC OCXOOAULULE MOK: TIe-
peIBHXEHUE BOIbI ¢ MUHEPATIbHBIMH COJISIMM U3 KOPHS BO BCE Op-
raHel pacteHus. [1o posMme uIeT HucxodauUi MoK: TPAHCTIOPT
OpraHH4YeCKMX BEIIECTB, IMOCTYNAKINUX M3 JTUCTLEB. HpOBOﬂ,ﬂLIJ,HC
TKaHW SBJISIIOTCS CJIOKHBIMHM TKaHSIMM, TaK KaK COCTOSIT M3 He-
CKOJIBKHX THUIOB 110-pa3HoMy nuddepeHIMPOBaHHBIX KJIETOK.
Kcunema (apesecuna). Kcunema cocTouT U3 NpoOBOISIIMX 2J1€-
MEHTOB: cocydos, Win mpaxeii, 1 mpaxeud, a Takxe U3 KIEeTOK,
BBIMOJHAIOMINX MEXaHHYECKYIO H 3altacarliuylo dJYHK_LII/IlO.
Tpaxeudst. D10 MepTBBIE BHITSHYTHIE KJIETKM C KOCO Cpe3aH-
HbBIMM 330CTpeHHbIMU KoHLamu (puc. 12). Mx oapeBecHeBiue
CTEHKHM CWIbHO yroiieHbl. OOBIYHO LIMHA Tpaxeua COCTaBiseT
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1—4 mM. Pacnionarasich B LIEITOUYKY
JIpYT 3a ApYyroM, Tpaxeunbl o0pa-
3VIOT BOJOMPOBOASIIYIO CHUCTEMY
y NManopoTHUKOOOPAa3HBIX U T'OJO-
CEMEHHBIX pacTeHuil. CBA3b MeX-
Iy COCEOHMMM TpaxeuaaMHu Ocy-
uiecTeagercsa dyepes nopel. Ilyrem
¢unprpalid  CKBO3b MeMOpaHy
NOpbl OCYIIECTBISACTCS W BEPTH-
KanbHbI, W TOPU3OHTAIbHbIH
TPAHCIOPT BOJABI C PACTBOPEHHBI- E b
MU MUWHEPaJIbHLIMH BEIIeCTBAMM. A 5
BHXKEHHME BOABI MO TpaxeuigaM
fllﬂeT c Me}].l'leHlfOﬁ cxopg'rbloﬁ.ﬂ Pac. 12. Todxemmr: A — oxeya-
TUYHOE M300pakeHue; b — MUK-

Cocydet (mpaxeu). Cocylbl  pohororpadus Tpaxem cocisi

obpasyoT Hauboliee COBeplIeH-
HYIO TPOBOJSILYI0O CUCTEMY, XapaKTEPHYIO IS TMOKPHITOCEMEH-
HbIX pacteHuit. OHM NpeNCTaBIdIOT cO00i JTMHHYIO MOJYIO TPYO-
KY, COCTOSILLYIO U3 LIENTIOYKH MEPTBBIX KIETOK — YJEHHUKOB COCY-
J1a, B TIONEPEYHBIX CTEHKAX KOTOPBIX HAXOMSATCS KPYITHbIE OTBEPC-
THS — nepgopauuu. biaarogaps 3TUM OTBEPCTUAM OCYILECTBISACT-
cs OBICTpBIA TOK BOABL. Cocynbl peako ObIBAIOT OJMHOYHBIMH,
0oOBIYHO OHM pacnonaratorcsi rpynmnamu. Jduamerp cocyoma — 0,1—
0,2 MmMm.

Ha panueil cramuu pasButusi U3
MPoOKaMOus KCUJIEMbl Ha BHYTPEHHUX
CTEHKax COCyIOB 00pasyloTcs LEJUIIo-
JIO3HBIE, BIIOCIEACTBUH OPEBECHEBAIO-
IKMe, VYTOJNIIEHUSA. BDTH YTOMIEHHS
MPEINATCTBYIOT CMMHAHMIO COCYIOB MO/
JABJICHUEM COCEIHHX PACTYLIMX KJie-
ToK. CHavana 006pa3yioTcs Kob4ambie
U CHUPAQAbHbIE YTOILIEHUS, KOTOPBIC
HE MPEIMSATCTBYIOT JajlbHEHILEMY Y-
HEHHMIO KieToK. Ilo3Xe BO3HMKAIOT
Oonee IWMPOKHME COCYIBl C AectHUY-
HbIMU YTOIICHUSIMHI, a 3aTeM HOpPLC-
mbte COCYpl, U1 KOTOPBIX XapaKTepHa
Haubombllasi IUIOMIAAb  YTOJIIEHUS
(puc. 13). Yepes HeYTOMIEHHBIE YY4aCT- & Bk 5
KM COCYIOB (l'[E)pBI) OCYWIECTBIIACTCA  pye. 13. Tumsl yrommeHmi
FOPU30HTAbHBIM TPAHCIOPT BOABI B cocymoB: 7 — Kossuartoe;
COCeoHME COCYOBl W KJIETKM TIapeH- 2, 3 — cnupansHoe; 4 —
XHUMBI. JIECTHHUYHOE, 5— MOpHUCTOL
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Puc. 14. CuToBHIHBIE TPYOKH U KIETKH-CITyTHH-
1Bl: A — nponoibHEI paspes; b — ronepeyHslii
paspes 4epe3 CUTOBHAHYIO IUIACTUHKY; 1 — CUTO-
BUIHAS IVIACTHHKA; 2 — A1po; 3 — KJIeTKa-CIyT-
HUILIA

TMosiBiieHHE COCYIOB B TPOLIECCE IBOJIOLMM OOECHEeYUIIO Mo-
KPBITOCEMEHHBIM PACTEHUSIM BBICOKYIO TPHUCIIOCODIEHHOCTh K
JKM3HM Ha CYIIIe M, KaK PE3yJIbTaT, X NOCIOACTBO B COBPEMEHHOM
pacTUTEILHOM NTOKPOBE 3eMJIN.

Jlpyeue saemenmbt Kcuaemoi. B coCTaB KCUIEMBI KpoMe
[IPOBOJISILMX 3JIEMEHTOB BXOIAT TaKXKe dpeeecurtas napeHxu-
Ma M MEXaHUYECKME BJIEMEHTHl — OpeeecuHHble 80A0KHA, WIN
Aubpugopm. BonokHa, Tak Xe Kak U COCyIbl, BOSHUKIH B ITPO-
1ecce 3BOJTIOIMK U3 Tpaxeus. OHAKO B OTIWYUE OT COCYIOB Y BO-
JIOKOH YMEHBUIWJIOCH YMCIIO Top U chopMupoBaiach euie donee
yTOJIIIIEHHAs! BTOpUYHAas 000I04Ka. :

®no03ma (yd). Drosma oCyIIeCTBISIeT HUCXOAAILMI TOK opra-
HMYECKHX BELIECTB — MPOAYKTOB oTocuHTes3a. B cocraB diiosMel
BXOIAT CUMOBUOHbIe MPYOKU, KAeMKU-CHYMHUUbL, MEXaHU-
yeckue (IyOsiHbIe) BOJIOKHA U JTyOsiHas IapeHXuMa.

Cumosudnsie mpybku. B otnuuue oT IPOBOASALIMX IJIEMEH-
TOB KCHJIEMbI, CHTOBUIHBIE TPYOKHU NIPEIACTaBISIOT OO0 LIenoyKy
KUBBIX KieTok (puc. 14). [lonepeyHble CTEHKU ABYX CMEXHBIX
KJIETOK, BXOJAIIMX B COCTAB CUTOBHUIHON TpYOKM, TPOHH3AHBI
OGOJBIIUM YUCIIOM CKBO3HBIX OTBEPCTUI, 00pasyrolux CTpyKTypy,
HanoMuHawIyo cuto. C 3TUM M CBSI3aHO Ha3BaHWE CUTOBHUIHBIX
Tpy6ok. CTEHKHM, HECYIIie 3TH OTBEPCTUSI, Ha3bIBAIOT CUMOGUO-
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HbolMU naacmunkamu. Yepes 3TU OTBEPCTUS W OCYIIECTBISETCS
TPAHCIOPT OPraHUYECKUX BELIECTB U3 OHOI0 WIEHHWKA B IPYTOM.

YneHUKM CUTOBUIHOM TPYOKY COETUHEHBI CBOEOOPa3HBIMU 110~
paMM C KIeTKaMHu-criyTHUUaMu (cM. Huxe). C napeHXMMHBIMH
KJIeTKaM# TPYOKM COOOILLAI0TCs Yepe3 NMpocThie mophl. B 3pesmsix
CUTOBHUIHBIX KJIETKaX OTCYTCTBYIOT PO, PUOOCOMBEI U KOMILIEKC
lonbmxu, a UX (QYHKUMOHAIBHAS aKTHBHOCTh M XKU3HEOEATEIb-
HOCTB NOJAEPXKUBAETCH KJIETKAMHU-CITYTHULIAMH.

Kaemxu-cnymuuust (conposoxcoarowue rxaemxu). Pac-
MONAraloTCad BAOJb IMPOMOJIBHBIX CTEHOK WIEHHMKA CHUTOBUIHOM
Tpyoku. KiieTKu-CcryTHUIIE M WIEHUKHM CHTOBHIHBIX TPYOOK o6pa-
3yI0TCS U3 OOLIMX MAaTePUHCKUX KJIETOK. MaTepMHCKas KJeTKa Jie-
JIUTCA NPONOJBHOH IIEPEeropogkor, U M3 ABYX 00pa3oBaBIIMXCS
KJIETOK OJIHa MpeBpallaeTcsl B YWIeHUK CUTOBUAHOM TPYOKM, a U3
JIpYyroi pasBUBAIOTCSI OJHA WIM HECKOJbKO KIETOK-CITyTHMLI.
KieTku-CryTHULIBI UMEIOT SIIPO, IUTOTIIa3My C MHOTOYHCIIEHHBI-
MH MUTOXOHIPUSIMH, B HUX MPOMUCXOIWT aKTUBHBIH OOMEH Be-
LIECTB, YTO CBsA3aHO ¢ WX (yHKUMUEH: obecneduBaTh XU3HEIE-
ATEITBHOCTD 6€3bsIIEPHBIX CUTOBHIHBIX KJICTOK.

Jlpyzue 3aemenmur ¢paosmoui. B coctaB hosMbl Hapsiay
C TIPOBOMSIIUMMU 3JEMEHTAMMU BXOAST MEXaHUYeCcKue 1y6s-
Hbte (prosamuoie) 6onokna w ayosHas (aosmuas) naper-
xXuma.

ITpoBoaamme mydku. B pacteHuu npoBoasinme TKaHU (KCHIIE-
Ma ¥ (prosMa) o0pa3yleT OcoOble CTPYKTYDbl — Hpogodsujue
nyuku. ECTy TIy4KH 9aCTUYHO MIIM MOJIHOCTBIO OKPYKEHBI TSIKa-
MM MEXaHMYECKOM TKaHM, UX HA3bIBAIOT COCYOUCHIO-80A0KHUC
mbiMU nyuYKamu. DTA TTy9KH TTPOHM3BIBAIOT BCE TEIO PacTeHHS,
00pa3ys eIMHYIO TIPOBOISIILYIO CUCTEMY.

[lepBOHaYaNbHO MPOBOASALIME TKAHHM 00Opa3yloTCs M3 KIJIETOK
NEPBUYHOI MepUCcTeMbl — uporxambus. Eciu npu o0pa3oBaHun
Iyyka NpoKamMOM# TIOJIHOCTBIO pacxonyercss Ha (opMmupoBaHKe
MEPBUYHBIX [TIPOBOIAIINAX TKAHEH, TO TAKOW IMy4YOK Ha3bIBAKOT 34 -
kpvimubim (puc. 15). OH He crioco6eH K JajbHelineMy (BTOpUYHO-
MY) YTOJIIEHUIO, TIOTOMY YTO B HEM HET KaMOMaIbHbIX KJIeTOK. Ta-
KHUE MTyYKU XapaKTePHBI U1 OOHOIOJbHBIX PACTEHMIA.

VY NBYNONALHBIX ¥ TOJTOCEMEHHBIX PACTEHUI MEXTY IepBUYHBIMUA
KcewieMoi -u (osMoi ocTaeTcsl 4acTh MpokKamOus, KoTopas B
JaJIbHEWIIEM CTAHOBUTCS MY4KO08biM Kambuem. Ero kierku
CIIOCOOHBI NeUThCs, 00pa3ysi HOBBIE TPOBOISINIME W MeXaHu4Ye-
CKUE 2JIEMEHTHI, YTO 0OECTICUMBAET BTOPUIHOE YTONIIEHUE My9Ka
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Puc. 15. [popoaatme nyyku: A — 3aKphITEI My4oK cTebas KyKypy3bl, omne-
pedHblil paspes; b5 — OTKPBITHIN My4oK cTebis TI0THKA, [TOIepeYHbIi pa3pes;
I — mapeHxuma ctebns BOKPYT myuka; 2 — CKIEpeHXuMa; 3 — CUTOBMIHLIE
TpyOKM; 4 — KIETKH-CIYTHWILI, 5 — COCYIBI; 6 — BO3IYIIHAS TIOJIOCTE;
7 — KaMbuii

Puc. 16. Tunes nporonsinux nyukos (no J1. Y. Jlotosoit): A — KoluiarepaibHbIi
3aKpBITBIH; & — KoJulatepalibHbIM OTKPBITHI, B — OUKOJIIaTepalbHbIiA OTKpPHI-
Thiit; /' — KOHUEHTPUYECKMI C HAPYXKHOWM KCWIEMOI; /] — KOHILIEHTPUYEeCKMI
C BHYTpeHHeil KcuneMoi; £ — cloXHbI paquanbheiii; / — diosmMa; 2 — Kcu-
nema; 3 — kam0Ouii; 4 — HapyxHas diaosma; 5 — BHYTpeHHSs GaosMa
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1, KaK CJIeICTBHE, pocT cTebad B ToMUMHY, [1poBoosAiyi nydok,
CoONEepXaInit Kambuil, Ha3sIBAIOT OMKPbIMmMELM (Ci. pUc. 15).

B 3aBMCHMOCTM OT B3aUMHOTO pAcCIOJOXEHMsS KCHIEMBI ©
(bo3MBI  pa3IUYAIOT HECKONBKO THUIOB TMPOBOASIIUX TMYYKOB
(puc. 16).

Koanamepanwvnste nyuxu. Keuwiiema 1 ¢jiosMa rpuMbIKa0OT
JIpYT K apyry 60K o 6ok. Takue ny4yku XapakTepHbl [iisi crebreil u
JIACTHEB OOBIINHCTBA COBPEMEHHBIX CEMEHHbIX pacTeHuit. O0biu-
HO B TaKHX MyYKax KCHUIeMa 3aHHMaeT MOJOXKEeHUE GauKe K LeHT-
Py OCEBOTO opraHa, a (piosMa obpallleHa K nepudepuu.

Buxoanamepanbrbie nyuku. K kcuieme npuMbIKaOT 60K
0 00K /1Ba TsKa (h/1o3MBIL: OAUH — C BHYTPEHHEW CTOPOHLI, APYroM —
¢ nepudpepuu. [epudepuuecknii TsoK PIOIMbI TPEUMYIIECTBEHHO
COCTOUT M3 BTOPUYHOM (PJ1I03MBI, BHYTPEHHUI — K3 NEPBUYHOM,
Tak KakK pa3BuBaercs U3 MpoKaMOusi.

Konuenmpuuecxkue nyyrxu. Onna rnpopojsiias TKaHb OKpY-
XKaeT IPYryio MPOBOISIIYIO TKaHb; KcuiemMa — oMy uim drio-
3Ma — KCHJIEMY.

Paduanvubie nyurxu. XapakTepHbl Uit KOpHEH pacTeHui.
Kcunema pacrnonaraercs o paauycaMm opraHa, Mexny KOTOphIMY
HaxXOOATCA TAXKU QIO3MBIL.

1. IMouemy cocynbl SIBISIIOTCS GoJee COBEPUICHHOH NMpOBOLA-
HIei cucteMoit, yeMm Tpaxeuani?

2. Yem BhI3BaHA HEOOXONMMOCTb 00Opa30BaHUA YTOJINEHHMIE Ha
CTEHKaX cocyIoB?

3. B uem 3zakmoyaroTcs NPUHOANHMAIbLHBIE Pa3IudMs MEXRY
MPOBOAAIIMMH JIEMEHTAMK (PIO3MBI M KCUIEMBL?

4. KakoBa hyHKIIMsI KII€TOK-CIYTHHII?

5. Yto Takoe npoBopdAnie myuku? Kaxue TUMBI MPOBOMSAILMX
ITy4KOB BaM u3BeCcTHBI? B ueM ux otnuyus?

§ 6. OpraHbl BbICLUMX pacTeHUi

Crienuanu3upoBaHHble OpraHbl XapakKTePHbl TOABKO ISl BBICIIAX
pacTeHUI.

BosHnkHOBeHHE OpPraHoB B mpouecce 3pomwonuu. Heobxonu-
MOCTb YCJIOXKHEHUsI TeJla U PAacYIeHeHUs €ro Ha pa3Hble OpraHsl
Y BOJOPOCJIEd OTCYTCTBYET, TAK KaK BCe MX KIIETKW HaxoAsTcs B
ONVIHAKOBBIX YCAOBUSX (TEMMEPATYPHBIN PEXUM, OCBEIIEHHOCTD,
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MHHEpaIbHOE NMHUTaHWE, razoobMeH). Kaxmas kietka BOAOPOCTH
0ObIYHO CONEPXXUT XJIOPOTIACTHI M CITOCOOHA K (DOTOCHHTESY.

OpnHako, BBIWIS Ha Cyllly, TPEIKH COBPEMEHHBIX BBICLIMX
pacTeHUii NMONalu B COBEPLUCHHO UHbBIE YCIOBHS: KHMCIOPOI, HE-
0OXOMUMBLA [UIsl ABIXaHUSI, ¥ YITIEKUCIIBIN Ta3, UCITOIb3YeMBI IS
¢orocuHTe3a, pacTeHUs JOJDKHBI ObLTH MOJIyYaTh M3 BO3IyXa, a BO-
ny — u3 noysel. HoBas cpena obutaHus He ObLIa OXHOPOIHOIA.
BosHukiu npoGneMbl, KOTOpble Hano OBLIO peliarsh: 3allldTa OT
BBICBIXaHUs, MOIVIOLIEHWE BOJABI M3 TMOYBLI, CO3MaHUE MeXaHWuJe-
CKO¥ Omopel, coxpaHeHnue crnop. CyliecTBOBaHWE pacTeHUil Ha
IpaHULIE IBYX CPEN — MOYBHI ¥ BO3AyXa — MPUBEIO K BO3HUKHOBE-
HUIO ROAAPHOCHIU: HVDKHSISL YaCTh PACTEHUS, TTOTPYXasCh B I10Y-
BY, TIOIJIOLIA/Ia BOAY C PACTBOPEHHBIMU B HEil MUHEPAIbHBIMH Be-
1LIECTBAMM, BEPXHHIS 4acTh, OCTABasCh Ha MMOBEPXHOCTH, AKTUBHO
(orocunTesupoBata u obecreynBaia BCe pacTeHUE OpraHHIeCKu -
MH BelllecTBaMu. Tak NosIBUWIKCH 1Ba OCHOBHBIX BEreTaTUBHBIX OP-
raHa COBPEMEHHBIX BBICIIMX PACTEHU — KopeHb U nobee.

Takoe pacwieHeHuUe Tesla PACTEHUI Ha OTHE/IbHBIE OPraHEl, yC-
JIOXHEHUE UX CTPYKTYPH U (DYHKIHI IPOMCXOAMIO TTIOCTEIIEHHO
B IIPOILIECCE [UIUTENLHON 9BOIOLIMH PACTUTENBHOIO MUPA U COTIPO-
BOXAJIOCh YCIIOKHEHMEM TKAHEBOM OpraHU3aIlii.

p [lepBoii moABMIAach TMOKPOBHAS TKaHb,

obecrieunBLIast 3a1ATY PACTEHHST OT BhICHI-

XaHusd M noBpexaeHui. [TomzemHas ¥ Ha-
3eMHasl 4acTM pacTeHWs JOJDKHBI ObUIM
HMMETBh BO3MOXHOCTh OOMEHUBATHCST Pa3Iind-
HEIMU BelllectBaMu. Boaa ¢ pacTBOpeHHBIMU
B HEW MUHEPAJIbHBIMU COJISIMU MOTHUMAJIACh
BBEpPX U3 MOYBHI, & OpraHUYECKHUE BElIeCTBa
TepeMeIAIUCh BHU3, K TTOI3eMHBIM YacTsIM
5 4 DacTeHus, He CIOCOOHBIM K (DOTOCHHTESY.

D10 TpeboBalo pa3sBUTHUS TIPOBOISAIIMX TKa-

Hell — KcwieMbl M GuiosMbl. B Bo3myiHoOM

cpele Hallo ObUIO MPOTUBOCTOSATH CWJIaM Ipa-

Prc. 17. CTpocHUe M OC-  gyrayyy, BIIEpPXKUBATL MODBIBEL BETPA —

HOBHBIE OpraHbl TH-
TIOTETHYECKOTO CTIOPO- 9TO MOTPEOOBANIO Pa3BUTHA MeXaHWYECKOM

¢ura npumurHsHOro TKAaHM.

BBICHIETO PacTeHMsi (10 Teno mnepBbIX HAa3eMHBIX PAaCTEHMN —
JI. M. Jlotosoit): I — punuogumos, win ncunroghumos, npel-
:L‘;;SH&;;““; e.fo;;- ‘13;13_ CTaBISATIO COBOM CHCTEMY BETBSILUIUXCS OCe-
CreprbHbIi TenoM; 4— BPIX CTDYKTYD — menomoe (puc. 17). Ilo
PH3OMIBE; 5 — pusomo- MEDPE IMPUCTIOCOOTCHNUS K KU3HU B BO3[IYILI-

Hn HOM M TIOYBEHHOI cpE€iax TCJIOMBI JaJIH Ha-

—
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4aJI0 BETETATMBHBIM OpraHaM, MMEIOLMM pa3HOe CTPOEHUE M Bbi-
MOJMHSIOIIMM pasHbie QYHKLIWH.

Opranm3m pacTeHusi KAK COBOKYNHOCTb OpraHoB. Opear — 310
4acTh OpPraHu3Ma, UMeroILas ONPENeIeHHOE CTPOEHUE, PACITIOIOXe-
HUE U BINOJIHSIONIas KOHKPeTHYI0 (GyHKuMo. [Ing Kaxaoro opra-
Ha XapakTepHa OIpeleleHHast BHELIHSS (Mopgono2ureckas) u
BHYTpEHHA (aHamomu4eckas) opraHusaums. LienocTHsli opra-
HU3M PACTEHHST COCTOUT U3 COBOKYITHOCTU OPraHOB, TECHO CBSI3aH-
HBEIX ¥ 00BEIMHEHHBIX MEXIy o000 B €AMHOE LIEJIOE U B CTPYKTYP-
HOM, ¥ B (DYHKIIMOHAJILHOM OTHOILEHUSAX.

Bezemamuenvie u zenepamuénbvle op2ansl. Y BbICIIUX
pacTeHWA pa3nuYaioT BEreTaTUBHBIC U T€HEPATUBHBIE (PENPOIYK-
TUBHBIE) OpraHbl. Becemamuenbimu op2aHamiy BBICIIMX pac-
TCHUH SIBISIOTCA KOpeHb W nobee, COCTOSIULIMA U3 cmebas,
Aucmbveé u novekx. BereratuBHbie OpraHbl 00eCIIEYNBaIOT (HOTO-
CUHTE3 M AbIXaHUE, POCT ¥ Pa3BUTHE, NONIONIEHNE U IIPOBEIEHUE B
TeJIe pacTeHHs BOIbI M PACTBOPEHHBIX B HEW MUHEPAIBHBIX COJIEH,
TPAHCIIOPT OPraHWYecKMX BEIECTB, a TAKXKE YYacTBYIOT B BereTa-
TUBHOM Pa3MHOXEHUH.

Tenepamuensie opeanst — 3TO CIIOPAHTHH, CIIOPOHOCHBIE
KOJIOCKH, CTPOOWIBI (IIUIIKK) M LBETKHU, 00pasyiolite MaoIbi U
ceMeHa. OHM TIOSBIAIOTCS B OINpeJeeHHbIC MEPHOAbI XU3HU U
BBINOIHAIOT (DYHKIMY, CBSI3aHHbBIC C PA3MHOXEHHUEM PAaCTEHHIA.

Tomoaozuunvie u awnaso2udnvie Op2anbi. Y pacTeHUN
Pa3NMUAlOT FOMOJIOTHYHBIE U aHAIIOTMYHBIE OpraHbl. fomono2uy-
Hble Op2aHbl UMEIOT OIMHAKOBOE MPOUCXOXICHHE, HO MOTYT pas-
MYaThes (DOPMON M BHIMOJHAEMBIMHA (QYHKIUSIMU, HAaTIPUMED Y-
KOBMIIA ¥ KOPHEBHUIIE. AHA102UYHBIEe OpeaHbl, HA000POT, BHEIII-
HE CXOJIHBI, BHIMOJIHSIOT OMUHAKOBbIe DYHKIIMU, HO UMEIOT Pa3HOoe
MIPOMCXOXIEHHE, HATIPUMEP KooKy 6apbapuca ¥ GOApBINTHUAKA.,

Tponuambi. OpraHaM BBEICHIMX PACTEHNI CBOMCTBEHHEI HATIPAB-
JIEHHBIE POCTOBBIE IBVXKEHUS (M3rUOBL), BHI3BAHHBIE ONHOCTOPOH-
HUM BO3[eICTBUEM pa3IUIHEIX HakTOPOR cpeibl (CBeTa, BIaXHOC-
TH, 36MHOTO TIPUTSDKEHMS U Op.). Takue TUIsl IBUXXKEHUW Ha3kiBa-
0T mponuszmamu. B X OCHOBE JIEXUT SBJICHHE PA3IPaKNMOCTH,
OO6BIYHO TPONM3MBbI BO3HHMKAIOT B PACTYIUX YAaCTAX PAcTCHUM 3a
cyeT Gonee OBICTPOrO poCTa KIETOK HAa ONHOM CTOpOHE JIMCTa,
cre6nst Wi KopHs. Pa3Hast CKOpOCTb pOCTa CBfI3aHa C aCUMMET-
PUYHBIM paclipeeieHueM PacTUTEIbHbBIX TOPMOHOB ((hUTOTOPMO-
HOR), B MEPBYIO Ouepedb TOPMOHA pocTa (aykcuHa). JIBuxeHue,
HaIlpaBlieHHOE B CTOPOHY Pas3ApaKuTelisd, Ha3bIBAIOT HOA0MCU-
meabHbiM TPONTH3MOM, B TPOTURONOIIONKHYIO CTOPOHY — OHIpU-
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yamenvkbiyv. B 3aBUCUMOCTUA OT MPUPOAbl Pa3apaXUTeNel pas-
JUYAIOT PasHble BUAL TponusMoB., Harpumep, poct mobera mo
HAIPABJIEHUIO K HCTOYHHUKY CBETa SIBJISETCS IMOJIOXKUTETbHBIM ¢ho-
MOmMpoOnU3MOM, POCT KOPHS B HANpaBIeHUM LIEHTpa 3eMIn —
TIOJIOKUTENIBHBIM 2e0MmpPOnU3MOM, A POCT Nodera — OTPULIATE b~
HBIM T€OTPOITM3MOM.

Pa3ssuTHe BereraTHBHbIX OPraHOB B OHTOreHe3e. Y CeMEeHHbIX
pACTCHUI 3a4aTKKM BereTaTUBHBIX OPTaHOB 3aKJIalbiBalOTCHd B MpPO-
1recce ()OpMHUPOBAHMSI CEMEHHM M COCTABISIOT Hambojiee Ccyllect-
BEHHYIO YacTb 3apoibliia. 3apoabiill COCTOUT U3 3apOIbILIEBOrC
KOpeIKa, 30Hbl, TIEPEXOTHOI MeX Ty KOPEIIKOM 1 OYIyIIIUM cTe-
JieM, U 3apOJBIIIEBBIX JTUCTHEB — CEMSIIONEN, MEXIAY KOTOPBIMU
Haxonutcs nmoyeuka. [1pu npopactaHUu NEPBLIM U3 CEMEHH BBIXO-
IIMT 3apOAbIIIeBRI Kopemok. OH JaeT Hadallo 22a8HOMY KODHIO,
3aKperuisieT MOJIOOE pacTeHHME B TIOYBE W HAaYWMHAET IOIJoIaTh
BOIY M pacTBOPEHHBIE B Hell MUHepabHbIe BeliecTBa. Ilouty on-
HOBPEMEHHO W3 3apoJbIIIEBOM MOYEYKM Pa3BUBACTCS 21d6HblIL
nobee.

Y criopoBbIX pacTeHui (IJ1aYHOB, XBOLIEH, ITAIIOPOTHUKOB) 3a-
poaBII UMeeT OoJiee TipocToe cTpoeHue. Ha mepBhIx atanax XXu3Hu
OH pa3BMBAeTCs HAa raMeToUTe U MUTAETCS 3a CUET HETO.

Hrak, Teno moboro BBICIIETO pacTeHUS COCTOMT M3 Mmobera
¥ KODHEBOI CHCTEMBI, pa3BMBAIOIICHCSA DU BETBICHUHM KOPHSI.
EnyMHCTBEHHBIM HCKITIOUEHMEM SIBIAIOTCS MOXOBUIHEIE, Y KOTO-
PBIX OTCYTCTBYIOT HACTOSIIME KOPHM.

BOﬂpOCb! 715 NOBTOPEeHusa 1M 3agaHna

T T A I ) ® s s = s = = = = = = = = = = = & a2 s & oa

1. IMouemy gaxe y BHICOKOOPraHU30BaHHBIX BOAOPOCIIEH, BHEIITHE
HATIOMUHAIOIIUX BBICIIIHE PACTEHHS, HACTOSIIETO pacyIeHeHUS
Ha KOpeHb, cTebeNb 1 IUCThS HE CYILIECTBYET?

2. B ueM 3aximoyaercs IoJAPHOCTh COBPEMEHHBIX BBICIITMX pacTe-

HUA?

Yro Takoe opran? Kakue opraHbl pa3iMyalor y BhICIIMX pacTe-

HWii?

B gem oTuMe aHATOMHWYECKOM OpPraHu3alyi OoT MOpP(POJIOrH-

yeckou?

KakoBo 3HaueHH€e BEreTATHRBHBIX OPTaHOB BBICHIAX PacTeHMit?

. Uro Takoe Tpormsmbel? [IpuBenyre nmpuMephl ITOJIOXKHATEIBHBIX

Y OTPHLIATEJIBHBIX TPOIIM3MOB.
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§ 7. KopeHb. KopHeBble CUCTEMBI.
BupoonsMmeHeHus KopHen

Kopers — 310 0CeBOIil BereTaTMBHBIA OPTaH BHICIINX pacTeHui,
JUIS KOTOPOTO XapaKTePHBbI CIEAYIOINEe IMPU3HAKH:

— paguaabHO-CUMMETPUYHOE aHATOMUYECKOE CTPOCHME,

— HeorpaHWYeHHBII BEpXyLIEYHBIM POCT, MPUYEM arMKalbHAg
MEpHMCTEMA PACIIONIOKEHA HE HA CaMOM KOHLIE KOPHS, a TOoj, KOp-
HEBBIM YEXJIMXOM;

— OTCYTCTBUE JIUCTHEB;

— DOKOBOE BETBJIEHUE;

— HaJIM4ie KOPHEBBIX BOJIOCKOB.

Dpomonus KopHa. [TpeaiiecTBeHHUKOM KOPHS Y IPEBHUX TP~
MUTHBHBIX HA3eMHBIX PACTEHUI CIIYXWINA MOA3EMHBIC TUXOTOMM-
YECKM pa3BETBJIECHHBIE TEJIOMbI C PU30MIAMH — TOHKUMM HEXHbI-
MU BOJIOCKOOOPa3HBIMU BBIPOCTAMM, TMOMIOIMAILIAMA U3 MOYEE
Bony (cM. puc. 17). Puzonsl ¢1ab0 NPUKPEIUISIN PaCTEHHE K cy0-
CTPATy ¥ MEXaHUYECKOTO 3HAUCHMUS IPAKTHUECKN HE MMeIH (B Ha-
cTOSIIIEE BPeMSI PU3OUIBI CYILIECTBYIOT ¥ 3eIeHBIX MXOB). Tenomel
C pM30MIaMM Ha3bIBalOT pusomouaamu. CYWTalOT, YTO M3 PHU30-
WIIOB B [POLIECCE IBOMIOLIUU Pa3BUIMCh KOPHEBbIC BOJIOCKH, a U3
PU30OMOMIOB — KOPHEBUIIA U KOPHM.

Knaccudukanus kopHei no npoucXoxKaeHuio.

Inaerblii KopeHb. DTo 0ch epBoro nopsiaka. OH pa3BuBacTCs
M3 3apOIbIlIEBOTO KOpeIIKa ¥ 00/afaeT BHIPAKEHHBIM IOIOXH-
TeIbHBIM TEOTPOIM3MOM (PAacTET BEpTU-
KanpbHO BHM3) (puc. 18).

Bokoebte kopHu. O0pasyoTcs Ha
[JTaBHOM KOpHe, (popMHUpYS OCH BTOPOTO,
TPETHEr0 W MPOYMX MOPAIKOB, U HA TIpU-
NATOYHBIX KOpHsIX. PasBuBaloTcs U3 1eJis-
[MXCSA KJIETOK INMEepULIMKIa Ha MOBEPXHO-
CTHM OCEBOTO LWIMHIpA. 3aKIaabiBatoTCst
M00YEPENHO, TOITOMY BBIILE Pacrolio-
KEHHbIE KOPHM CTaplle W IJTMHHEC HUX-
Hux (cM. puc. 18).

Tlpudamounwvie kopru. O6pasyloTCs
Ha cTeOsIX, JIMCThSIX, CTAPBIX KOPHsX Oe3
CTPOrOii OYEpEeIHOCTH, IT03TOMY HUMEIOT
pasHy1o UIMHY (cM. puc. 18). PassuBatorcst _
13 Pa3HBIX IPYTIT KUBBIX KIETOK (kaMOWMst, b ' 18 Bums o
¢eoreHa, KOPOBOW MapeHXUMbL U 1P.). 7 _ rrapusii KOpEHB;
B cayuae ru6eny OCHOBHOM KOPHEBOM CHC- 2 — mpuaatouHsie KOp-
TEeMbI, BO3HUKIIIEH U3 TJIABHOTO KOPHsI, pac-  Hu; 3 — BOKOBREIE KODHH
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TeHue 00pa3yeT HOBYIO KOPHEBYIO
CHUCTEMY € IIOMOIIBIO MPUIATOYHBIX
KopHeii. Takke npuaaToYHbIe KOP-
HM OO0ECITedrBalOT BO3MOXHOCTh
BETETATHBHOI'O PA3MHOXEHHS.

Tunsl KopHeBbIX cHcTeM. Kop-
He8asa cucmemda — 3TO COBOKYII-
HOCTh KOpHEH OJIHOTO pacTeHWs.
ITo cTpoeHHUIO pa3IuyaloT ABa THIIA
KOPDHEBBIX CHCTEM: CTEPXHEBYIO
1 MOYKOBaTy1o (puc. 19).

B cmepowxcnesoii  xopHeBoi
CHCTEME XOPOILIO Pa3BUT IIABHBIMA
KOpeHb, KOTODHIM pa3BUBaeTCs M3
3apOJBIIIEBOTO KOpeIIKa M coxpa-
Puc. 19. Tunsr KopHesbix cucrem: HACTCS B TEUCHME BCEH KU3HU pac-
A — crepxuesasi; 5 — moukoparags T€HUsl. OT HEro oTxomsit croco0-

Hble BETBUTHCH OOKOBBIE KOPHH.
Takast KopHeBasi cuctemMa o0pasyeTcsl y ToJOCEMEHHBIX M OONb-
IIHMHCTBA IBYIOJIbHBIX PACTEHHH.

Mourkosamas xopHeBasi cucTeMa COCTOMT M3 NPUIATOYHBIX
KOpHeil, pa3sBUBAlOILMXCA HAa HIDKHeH yacTy credna. OHM MMEIoT
MPUOIU3UTEbHO CXOIHBIE pasMepbl M MOIYT BETBUThCA. B 3ol
KOPHEBOI cHCTeMe TJIAaBHBIM KOPeHb paHO OTMUpAeT WM pa3BHBa-
eTcs ciiabo. MoukoBaTyio CUCTEMY UMEIOT OHOMOIBHBIE PacTeHUsI
¥ HEKOTOpPBIE ABYIOJIbHBIE (TTOMOPOXHUK, JIIOTHK).

Kak npaBuno, pa3mepbl KOpHEBOW CUCTEMBI HAMHOTO TIPEBBI-
IIAI0T pa3Mepbl HAI3EMHBIX OPraHOB pacTeHusi. XOPOIIO pa3BUTas
KOpHEeBasl CUCTEMa HaJeXXHO 3aKpeIuIsieT pacTeHUe B ITOYBE U UMe-
€T OrPOMHYI0 TOBEPXHOCTH TIOTJIOIIEHUS BOJIBI.

B 3aBHCHMOCTH OT pacIipeiesieHHsI KOPHEH B ITOYBE BBIIESIOT
ROBEPXHOCMHbBLIE U 21YOUHHbIe KOPHEBBIE CUCTEMBL.

[ToBepxHOCTHO pacrnoiiaraloTcst KOPHU OOJIBITMHCTBA OXHOJIET-
HMX PAaCTeHU M HEKOTOPBIX MHOTOJIETHMX, HAlPUMEp KaKTYCOB,
KOTOpPHBIE BEIHY>KIEHBI MCTIOJIb30BAaTh BJIary, OCEJAIONIIYIO HOUBIO Ha
MOBEPXHOCTh MouBbl. M3-3a ruioxoit aspauuu 0JM3K0 K TTOBEPXHO-
CTH TTOYBBI PAcIoIaraloTcsl KOPHEBBIE CUCTEMBI PACTEHUI HOXKIE-
BBIX JIECOB M 00IOTHCTOI MeCcTHOCTH. I TyOMHHEBIE KOpHEBBIE CHC-
TE€MbI XapaKTepHbI 115 PACTEHU I, XXUBYIITUX B YCIOBUAX AeuiInTa
Baaru. X KOpHU AOCTUTAIOT YPOBHSI TPYHTOBBIX BOJ (BEPOIIOXKbS
KOJIIOUKa).

BunousmMeHeHusa KopHei. B mpoiiecce 9BoMIOIIMH KOPHH HEKO-
TOPBIX PACTEHUI HaYya/lk BBIMOIHATD AOMOJTHUTEIbHBIC (DYHKIIMH,
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4TO MIPUBEJIO B MTOTE K WX BUIOM3MeHeHnI0. Kpome Toro, MHOTHE
[OKPBITOCEMEHHBIE PACTEHNUS BCTYIIM B CUMOMOTHYECKUE OTHO-
LIeHUS ¢ TOYBEHHBIMA OpPraHU3MaMH.

Muxopusza. KopHu 60bIIMHCTBA TOKPBITOCEMEHHBIX pacTe-
HUI AKTUBHO B3aUMOIEICTBYIOT C [T0YBeHHBIMU rpubamu. TecHyo
aCCOLMALIMIO KOPHS PaCTEHMs 1 Iprba Ha3bIBalOT MUKOPU3OU (ot
rpeu. mykes — rpu6 u rhiza — Kopenb). Mukopusa OBIBAET HApYX-
HOIA, WIN SKTOTpO(HOI, KOTa OCHOBAHUs KOPHEH OIJIETEHBI C
MoBepXHOCTH rucamu rpuba; BHYTPEHHEH, WK 3HIOTPOdHOM, ec-
v THdBI PACIIONATAIOTCS B KOPE KOPHS, U HAPYXHO-BHYTPEHHEH.
[Tpu akTOTPOGHON MUKOPH3E KOPHEBBIE BOIOCKHU 00OBIYHO HE pas-
BUBAIOTCS. DTOT THTI B3aUMOIEHCTBHS XapaKTepeH i ayda, Kine-
Ha, OpELIHUKA ¥ JPYTUX APEBECHBIX U KYCTAPHUKOBBIX pacTeHui.
BHyTpeHHsIsl MUKOPH3a Yallle Pa3BUBAeTCs Y TPABIHUCTBIX pacTe-
HWH, HAIpUMED 3J1aKOB. 3a CYeT MMKOPU3bI PACTEHNE YBEININBACT
BCACHIBAIOIIYIO TTOBEPXHOCTH. [ PUOBI yIyUINAIOT CHAOXEHUE BBIC-
IIUX PpacTeHHit BOJOK, BUTAMHUHAMM, CTUMYIMPYIOUIMMU DPOCT
KOpHe#i, pa3iaraioT BellecTsa, MepeBoIs UX B JOCTYITHYIO 1Ist pac-
Tenuit bopMy. B cBOIWO odepelb, pacTeHMs 0OeCTIeYHBAIOT rpu0
pPacTBOPUMBIMM YIJIEBOAAMH.

Kayb6enoru. Ha KopHsix 6000BbIX PaCTEHHH MTOCENIAIOTCS KITy-
GeHBKOBBIE GaKTEPHH, CIIOCOOHbIE YCBAUBATH MOJIEKY/ISIPHBIN a30T.
[IpoHMKasi B KOPHEBYIO NAPEHXUMY, OHU CTHMY/IUDYIOT [EICHUC
KJIeTOK. B pesyssrare MPOUCXOANT MOIIHOE pa3pacTaHUe KOpbl U
obpasyeTcs onyxonb — Kayberex (puc. 20, A). bakTepun BHYTPU
KTyGeHbKA MONYYaloT OT BBICHIETO PACTeHMSI OPraHUYeCKUe U M-
HepaJbHbIE BElIECTBa, CHabXas U 3TOM PACTCHUE COCAMHEHWS -
mu aszora. [locne rubenyu pacTeHMsl a3oT OCTaeTcs B IOYBE, YIyd-
iasi MUTaHWe HOBOTO MOKOJEHUS PaCTeHNUA.

3anacarowue xopru. MHOTUE PacTeHUs CIIOCOOHBI HaKar-
JIMBATH B KJIETKAaX MApEHXMMbl KOPHS 3allaCHbIE TMTATE/IbHBIEC BE-
mecTBa. Y HEKOTOPBIX IBYJIETHUX pacTeHMid obpasyercs KopHe-
na00, B GOPMUPOBAHNN KOTOPOIoO IMIPUHUMAET y4acTHe 30Ha, Me-
peXOIHAs MeXIy KOPHEM M cTeOeM, U B MEHBIIICH CTENEHU CaMm
KOpEHb (pela, penbKa, CBeKJa). ¥ MOPKOBHM BECh KOPHEIUION, 3a
MCKTIOYEHUEM CaMOi BEpXHEI YacTh, COCTOUT U3 KOPHS.

[Ipu yToseHH GOKOBBIX MM IPUAATOYHBIX KOPHEH obpasy-
IOTCSl KOpHeseble wuwKy (KaybHu), Kak y TeopruHa Wid barata
(puc. 20, b).

Bo3oywrnbie xopru. BTO TIPUJATOYHbIE KOPHHU, PasBUBalO-
[IMecss y MHOIMX TPOMWYECKUX OpXWIe W JMaH, XUBYIIMX HA
CTBOJIAX U BETBSIX HepeBbeB. CBuUcas BHU3, KOPHM MOITIOLIAIOT BOAY
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Puc. 20. BunouszmeHeHus1 KopHei: A — Ki1yGeHBKM Ha KOPHSX MionuHa; 5 —
KOpHeBble KJIYOHM reopriuHa; B — BO3MYIIHBIE KOPHU OPXMIHBIX; I — Kop-
HU-TOANOPKM KYKYPY3bl; JJ — KOPHEBLIE OTHPLICKH

¥ MUHEPAJIbHbBIC BEIIECTBA M3 BIAXHOTI0 BO3MYXa TPONIUYECKHX JIie-
coB (puc. 20, B).

bvixameavrvie Kkoprnu (nreemamodpopser). XapakTepHbl
IUisi APeBECHBIX TPOMMYECKUX pacTeHuii, obuTalomux Ha 3a00/10-
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yeHHBIX MOPCKUX MoGepexbsix. Pa3BuBaloTcs U3 MOA3EMHBIX GOKO-
BBIX KOpHeii. PacTyT BepTUKaJbHO BBEPX, MPOSIBIAS OTPULIATEN b~
HbIIi TEOTPOIM3M M TIOJXHUMAsICh HaJl OBEPXHOCTHIO 3a00JI0UCH-
HO# TTOYBBI WJIM BOIbI. XOPOLIO pasBuTas CUucTeMa MEXKIETHUKOB
cHabxXaeT pacTeHHE BO3LYXOM.

Xoodyavuvte Kopru (KOpHU-NOONOPKU). DTH TIPUIATOUHDIE
KODHHM PAaCTyT OT CTBOJIOB BEPTHKAIbHO BHU3 M CIIyXaT ONOpOW
IUISL pacTeHUit co cnabuiM cTebiieM u Ui TPOIMYECKUX NEPEBLEB,
KMBYILMX B TOJIOcE TPUIMBA WIM Ha 3a00N0UEHHBIX MOYBax
(puc. 20, I').

Jlockoeuonvte Kopru. BepTuKanbHbie HaI3¢MHbBIE KOPHH,
XapaKTepHbIe [UTsi KPYITHBIX AEPEBbEB, PACTYIIMX B JOXICBBIX TPO-
nmuYeckux Jiecax. Pa3BuBaioTcsl y OCHOBaHUS CTBOJIA U UMEIOT BUI
JIOCOK, NpUIEralommx K crpony. O6ecrneynBaloT paCTeHUIO 0O~
HUTEIBHYIO OITOPY.

Kopnu-npucocku. XapaktepHbl il pacTeHUH-NApasuToB,
Hanpumep nosuwmky. Cryxar /Ui TPOHMKHOBEHUS B TEJO pacTe-
HUSA-XO0351MHA, OTKy/Ja TMOIJOIAI0T HeoOXonuMbie MUTATE/IbHBIE
BEILIECTBA.

Bmszuearomuecn (xonmpaxmuavhvie) xopuu. Ilpuna-
TOYHBIE KOPHH MHOTMX MOKPHITOCEMEHHbIX PACTEHUIA, CTIOCOOHBIE
K COKpalleHH!Io cBoeii inHbl. ObecrnednBaloT MJI0THOE TNpuJiera-
HME K 3eMJI€ PO3ETOK, MOTPyXeHue TIy0xke B O4BY KITyOHS, JIyKO-
BULIBI WV KOPHEBHILA.

Kopneevie omnpuicrku. Ha KOpHsIX MHOTUX JIBYIOJIbHBIX pac-
TEHWIT U3 MEPULIMKIA MOTYT 00pa30BhIBATLCS MPUAATOYHbIE MTOH-~
K, pa3BUBAONINECH B JaJbHEHIIEM B HAi3eMHbIe 1I0GErH, Ha3bl-
BaeMble KOPHEBBIMM OTTIPBICKAMY WJIM KOPHEBO# nopociibio. Kop-
HeBbIe OTIIPBICKY BCTPEYAKOTCsl OOBIYHO Y MHOTOJIETHUX PACTCHUM
(ocuHBI, TOTIONSI, CUPeHH, 6ap6apuca, MalHbI, BULIHU, HBaH-Has
u Ap.) ¥ obecrieyuBalOT BEreTaTUBHOC PasMHOXCHUC pacTeHuH

(puc. 20, 2).

Bonpocsl g1 NoBTOPEeHUs U 3aaaHus

1. laitTe onpeneeHue KOPHsI.

2. YTo TaKoe TIaBHbIil KopeHb? M3 yero oH obpasyerca?

3. Kakue KOpHH Ha3bIBalOT MPUIATOUHBIMH?

4. YTo Ha3bIBAIOT KOPHEBOW CUCTEMOi1?

5. Kakas kopHeBas cucTeMa (POpMUpPYETCs, €C/M pa3sBMBalOTCS
TOJIBKO MPUAATOYHbIE KOPHU?

6. OxapakTepu3yiiTe KOPHEBbIE CUCTEMbI B 3aBUCUMOCTH OT pac-
M10JI0KEHM S KOPHEl B ro4se., |
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7. CpaBHuTE 3KTOTPODHYIO U SHAOTPODHYIO MUKOPU3Y.
8. B ueMm ominuMe KOPHEBBIX KJIYOHEH M KOPHEIUIONOB? -
9. CpaBHuTte cTpoeHMe M (DYHKIIMHM BO3AYIIHBIX W AbIXaTEIbHBIX

KOpHEMN. '
§ 8. CTpoeHue KopHsi '
AHaTOMHUYECKOE CTPOEHME KOPHS MOXET OBITh IIEPBUYHBIM W BTOs
pu4HbIM. ITepeuuroe cmpoenue BOZHUKAET B pesyabrate Aud=
dhepeHIMaIMK KJIETOK — MPOU3BOAHBIX aNMKAIBHON MEPUCTEMBI,
Bmopuunoe cmpoerue — pe3ynwrar IeaTeIbHOCTH KaMOusl,

ITepuyHOE CTpOEHME XapaKTEPHO I MOJOABIX KOpHEH
BHICIIMX pacTteHuid. Ha NpoTsokeHuM Bceil XU3HU TaKoe CTPOes
HHME COXpaHseTCsA Y IUIAyHOB, XBOILEH, MAaroOpPOTHHKOB M OJHO=
JOJIBHBIX MOKPBITOCEMEHHBIX PACTEHUIA. Y TOJOCEMEHHBIX U JIBYs
JOJIBHBIX ITOKPBITOCEMEHHBIX PACTEHHMI 3a CYET MEATEIBHOC
BTOPUYHBIX GOKOBBIX MepucTeM (KamMGus U desutoreHa) Mpoucxos
JUT YTOJIIIIEHUE KOPHS U TIEPBUYHOE CTPOCHUE CMEHSIETCA BTOPHY
HBIM. 1

30HBI MOJIONOTO KOPHS. Y MOJIONOTO KOPHSI BBUIEJSIIOT HEs
CKOJIBKO 30H, KOTOpbI€ OTJIMYAIOTCA CBOUM CTPOEHHEM M (hYHKs
uusMu (puc. 21).

Kopnesoii wexaux. CocTOUT U3 TOHKOCTEHHBIX XUBBIX KIIes
TOK, HAPYKHBIE U3 KOTOPBIX OCITM3HAIOTCS M CIyLIMBaKoTcs. B cpejis
HEW 4acTy YeXIMKa [TOCTOSTHHO 00pa3yloTcsl HOBBIE KJIETKH, KOTOs
pBIC, B CBOIO OYepenb, cMellaTcs K nepudepun. Ocan3HeHHE
KJIETOK 00JIeT4aeT pocT U MPOABMXKEHHE KOpHs B TIouBe. Pa3zmep
KOPHEBOI'O YEXJIMKa NMPUOIU3UTEIBHO OJMHAKOB Y BCEX pacTeHUM
U paBeH | MM. :

OyHKUUH 30HBI: 3al[UTA AITMKATEHON MEPUCTEMBI; 0OTETYEHUE:
IIPOHUKHOBEHMSI KOPHS B TTIOYBY.

3ona deaenusn (110 aHAIOTUU ¢ TTODETOM €€ YACTO HA3ZHIBAIOT
KoHycom Hapacmanus). PacrionoxeHa HemocpeIcTBEHHO h(o)) §
KOPHEBBIM YEXJIMKOM. DTO anuKaibHas MEpUCTeEMa, B KOTOPOW
MOXeT OBITh OIHA WU HECKONBKO TAK HA3bIBAEMBIX MHULIMATLHE
KJIETOK, KOTOPBIE aKTUBHO JENATCA M AT HAYaJI0 BCEM IPYTHM
KJIeTKaM KOpHA. YMC/I0 ¥ pacnonoXeHue WHULMATBHBIX KIETOK
pasnuyarTcs y pasHbIX pacteHui. Hampumep, y GOnbIIMHCTBA
ManoOpPOTHUKOB CYIIECTBYET JHUINbL ONHA WHUIMANBHAA KIIETKA,
MMEIOLIAs BUJL TETPAdApa, BBIMYKIIas CTEHKa KOTOPOro ofpalieHa
Hapyxy. ¥ ABYIOJBHBIX TOKPHITOCEMEHHBIX PACTEHUIT MHUIINATIb=
HbIE KJIETKU 00pasyioT Tpu ciost. I3 KI1eTok HUXHero crios o6pas
3yeTcs KOPHEBOW YEXJIUK U 3mubnemMa (pusonepma), U3 BTOPOIO
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. 21, 30HBI MOJIOIOTO KOPHS: A — 0b1MiA Bux; 5 — MPONOJIBLHBINA paspes;
KopHesoit yexuk; /1 — 3ona neneHus; /11 — 30Ha pacTAXeHuMs, IV —30-

Wi 1oroutenmst; ¥ — 30Ha nposeaeHusi; 1 — snubnema; 2 — KOpHEBbIE BOJIO-

i .1 — nk3omepmMa; 4 — cpefHuil cIol MepBUYHON KOPbI; 5 — sHpomepMa,
NnepuumMK; 7 — 3aKkiajika G0KOBOro KOpHsi; § — LIEHTPaJILHBIIA OCEBOM 1I1-

AMIAD; 9 — KIETKM KOPHEBOTO YEXJTHKA

@05 (popMUpyeTCs TIepBUYHAs KOpa, U3 TPEThero — OCEBOW LH-
JMnap. Pasmep 30HBI JeTeHUS Y IBYIOJBHBIX TIOKPBITOCEMEHHBIX

pacTennit — oxkosno 1 M.
(Oynkuuy 30HBI: 0OpasOBaHME KIIETOK KOPHEBOTO YEXJIHKa

M heex OCTATBHBIX KJIETOK KOPHSL.

Jona pacmaxcenus. B 30He pacTSKEHUs KIETKM DPacTyT

W JUINHY, YBEIMYUBAIOT CBOI 00BEM, B HUX TTOSIBIISIIOTCA BAaKYOJIH.
I nepxHeit yacTy 3TO# 30HBI HAUMHAECT GOPMUPOBATLCA anubnema —
HOIoN1aloIIas TKaHb KOpHS, T. €. HauuHaeTcs: auddepeHmanys
}IeTOK KopHs. TTpOTSKeHHOCTh 3TOM 30HBI — HECKOJIBKO MUJIIN-

IPOB.
(DyHKLMH 30HBI: YBETUYEHNE UTMHBI KOPHSL.
Jona noz2aouwienusn. B 310ii 30HE 00PA3yIOTCsi MHOTOYHUCIIEH-

Jihi¢ KOpHEBBIE BOJIOCKH, BCAChIBAIOIINE pacTBOPLI MHUHEPAJIbHBIX

[ICCTB M3 IMOYBEL. BOJIOCKU — 3TO BBIPOCTHI KIJIETOK 3NIUOIEMEL.

0O600uKa KOPHEBOTO BOJIOCKA OY€Hb TOHKAsA M CHapYKH MOKPbITa
@IMIbI0, UTO OBJIeryaeT Tpoliece BeachiBanus. B kieTkax anubmne-
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MBI HaXOAUTCSi MHOTO MMTOXOHIPHH, YTO CBUIETENLCTBYET 06 MX
BBICOKOH akTHBHOCTU. [To Mepe pocta KOpHEBOro BOJIOCKA B €0
BEPXYLUKE COCPEIOTOYMBAETCS ITOYTH BCSI LIMTOIIA3Ma, M 4acTo Ty-
Ja e nepemMeniaerca U Anpo. OcTtaibHyI0 4acTh BOJIOCKA 3aHUMAET
KpYyIHas JJIMHHAs BaKyoJib.

q)OpM‘I:IpyIOTCSI KOPHEBBIE BOJIOCKM O4Y€Hb OBICTPO, B TEYEHHUE
1—3 nHei, HO QYHKIMOHUPYIOT M CYLLECTBYIOT OOBIYHO HEIO/ITO.
Mo mepe pocTa KOpHS BOJIOCKM MOrMOAIOT, ¥ 30HA BCACKIBAHUS 00-
pasyercst Ha HOBOM y4acTKe KOpHsi. CTeneHb pa3sBUTHS KOPHEBBIX
BOJIOCKOB 3aBHCHT OT COCTOSTHUSI OKPYXaIOLIEH Cpelibl, HaTIpUMep
KOPHU MHOTHX BOJIHBIX PACTEHUH HE UMEIOT KOPHEBBIX BOJOCKOB.
JlnviHa KOpHEBOTO BOJIOCKA Y PasHbIX pacTeHuil kojebiaercs ot 0,1
no 10 Mm, a cymmapHast [IUiMHA BCeX KOPHEBBIX BOJIOCKOB cumor,o
PACTEHMSI MOXET JJOCTUTaTh HECKOJILKMX KUJIOMETPOB.

B 30He BcachiBaHMsi aKTWBHO MIYT Npolecch IMddepeHim-
AUy KIETOK, 00pasyioTcsi TKaHu W (OpMHUpYyeTcss MepBUYHOE
crpoenue crebns. IMepBoii moss-
jsiercst  iosma, IosgHee —
Kcuiema. Pasmep 30HBI Bcachl-
BaHWsA KOPHA pPaBeH HECKOJb-
KUM CaHTUMETPaM.

@YHKUMKA 30HBI: BCACHIB@-
HHe; MeXaHu4eckasl ornopa Bep-
XYIIKA KOPHSI M 3akKperieHue
KOPHEBO# CUCTEMBI B 3eMJI€.

3ona npoeedenus. Obpa-
3yeTcs 110 Mepe OTMUpPaHUs KOp-
HEBBIX BOJIOCKOB W COCTaBJISiET
OCHOBHYIO 4acTh KOpHs. B 3toit
30HE TOJHOCTBIO C(HOPMUPOBaA-
Ha IIpOBOASIIIAs cUcTEMA. 3lech
o0pasyoTcs OOKOBBIE KOPDHHU, U
3aKyIanbiBaeTCa KaMOuid, T. €. ocy-
LIECTBIIAETCS POCT KOPHS B TOJ-
Puc. 22. INepsuuHoe crpoeHue kop- LAY M (opMHpyeTcst ero BTo-
Hs1 (TIonepeyHsIii pa3pe3 Kophs nyka PHIHOE CTPOCHHE.

B 30He BcackIBaHus): / — snubaema; Ilepsuanoe crpoenue Kop-
lgﬂ :H:%panﬂa; kopa; //] — uent- HA. PaccMOTpUM nepBHYHOE
1 OCEBO ol = o
ey @pmup;l;ﬂuil:;lpsé puggge CTPOGHHE KOPHSI Ha IpuUMepe
BoJIOCKH; 2 — aK3onepma; 3 — cpep.  NOTIEPEUHOTO cpesa Mologoro
HUI coil Kopbi; 4 — sumopepma; KOPHA B 30HC BCaChlBaHUA
5 — mepumukn; 6 — ¢nosma; 7 — (pUC. 22). Bee TKaHM 3TOM 30HBI
KcuileMa; & — NpornycKHaa KIeTKa 00pa3oBaHbl U3 MEPBUYHOM afn-
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KaTbHOM MepUCTeMBbl. B MEpBUYHON CTPYKTYpE KOPHS pasinuyaioT
TPU (CJIOS: HAPYXHBII — 9nubaemy, CPeIHUNA — NePEUHHYIO KO-
Py, BHYTPEHHUIT — YEHMPAAbHbLil 0Ce6oll UUAUHOD.

Dnubrema. O6pa3oBaHa OIHMM CJIOEM XUBBIX KIETOK, (op-
MUPYIOLMX KOPHEBbBIE BOJIOCKH.

ITepsuunan xopa. CloxeHa XUBBIMU TOHKOCTEHHBIMU Ma-
peHXMMHBIMU KieTkamu. COCTOUT U3 TPeX CIIOEB: HapyXHOTo (3K-
30/1ePMBI), CPEIHETO U BHYTPEHHETO (3HIOAEPMBI).

HernocpeacTBeHHO noa snuGieMoil pacrnioniaraercs 9K300ep-
ma. Tlo Mepe OTMUpPaHUs KOPHEBBIX BOJIOCKOB OHA OKa3bIBACTCSH
Ha MOBEPXHOCTH KOPHS W HAUYMHAET BHINOIHATE MMOKPOBHYIO
dynkumio. [Tpy 3T0M 060TOYKY €€ KIIETOK yTOMLAITCS ¥ NPOGKo-
BEIOT, a CAMM KJIETKHA YMHPAIOT.

Cpednuii caoil IepBUYHONM KOPbI COCTOMT M3 PBIXJIO pacnono-
KEHHBIX KJIETOK ¢ XOPOLIO Pa3BMTHIMU MEXKIETHUKaMu. B sToM
cJi0e HAKATUIMBAIOTCS 3arachl MATATEbHBIX BEIIECTB, & Y HEKOTO-
PBIX pacTeHHit 06pa3yIoTcsl MIEYHNKHN WM KPYITHBIE BO3IYXOHOC-
HbIe KaHAJIbI.

BHYTpEeHHMI1 CJIOi TIepBUYHON KOPbl — 9HO00epMa — OKpy-
JKaeT LEHTPaIbHbIA 0CEBOM LMIMHAP U COCTOUT U3 TJIOTHO COMK-
HYTBIX TIAPEHXMMHBIX KJIETOK, UMEIONIMX XapaKTepPHOE CTPOEHUE.
Momnoaple KJIETKA SHIOAEPMBI Ha TMOMNMEPEYHbIX cpe3ax UMEIT
o4epTaHus NPSMOYTOJbHUKA € 3aKPYIIIEHHBIMM YIJIaMU U TOHKME
o6onouku. Co BpeMeHeM pafuaibHble, a TAKXKE BEPXHAA U HUXHAA
CTEHKM KJIETOK YTOJIINAIOTCs, o0pasysi Tak Ha3biBa€MbIi MOSCOK
Kacnapu, IpOXOIsIILMii HENPEPBIBHO 110 Y€ThIPEM CTOPOHAM KIIET-
ku (puc. 23). Tloscku, coceHUX KJIETOK BIUIOTHYIO MPUMBIKAIOT
apyr K apyry. Ha Bropoii cramum nuddepeHumaniiy Ha CTEHKH
KJIETOK SHIOIepMBI U3HYTPH OTKJIAABIBAIOTCS CYOEpUH U TMTHUH,

YTO BBI3BIBAET JOIOIHHTEIBHOE YTOIIIEHHE CTEHOK M MpUOACT
KJIeTKaM BOJOOTTAJIKMBAIOLIME ¥ Ta30HETIPOHULIAEMBIE CBOMCTRE.
MeHblIIe BCero yTOJILAIOTCA CTEHKM KIETOK, OOpallleHHbIe K Tie-
pudepuu. OIHAKO HEKOTOPBIE KJIETKM BO BTOPYIO CTAMIO HE BCTY-
MAKOT ¥ CTAHOBSITCS MPOMYCKHBIMU KiieTkamu! (cM. puc. 23).

DHIOIEpMa KOHTPOJIMPYET TOPU3OHTAIbHBIM TPAaHCIIOPT Be-
ILIECTB U3 KOPBI B 0CeBOM LUIMHAP M 06paTHO. CIUIOIHOE BOIOHE-
MPOHMLIAEMOE KOJBLIO BhIHYX/IAeT BELIECTBA, NEPEMEIIAIOIIMECS B
NEPBUYHOI KOPE B OCHOBHOM 10 MEXK/IETHHKaM (T10 aroruracty),

| CrieflyeT OTMETMTB, YTO TIPOIYCKHBIE KIETKH 00pasyloTcsi TONbKO
B SHAOIEPME KOPHEil MHOTOJIETHHX OIHONONBHBIX PacTeHUil. ¥ [BYIO/Ib-
HBIX PACTEHHIl KIETKH SHAO0AepMbl 00pasyloT TojibKo nosicku Kacnapy
W BO BTOpYIO cTaauio nuddepeHuyaliuy He BCTYTIAIOT.
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Puc. 23. Dunonepma KopHsi: A — MOIOLO# YYaCTOK, NONEPEYHBII CPE3 U Tpex-
MEpHas CXeMa SHIOAEPMAIBHON KIeTKH; b — CTaphiil y4acToK, MonepeyHsbIil
Cpe3 W TpexMepHas CXema TpeX COCEAHUX IHAOAEPMANbHBIX KIeToK, /] — Io-
scok Kacnapu; 2 — BTOpHYHOE YTOJIIIEHHE, COmepXKallee AOMOTHUTEALHbIH
cyOepuH; 3 — MpONycKHas KieTKa; 4 — JBUXKEHUE BOMbI C PACTBOPEHHBIMU
MWHEPATBEHBIMH COJIIMH

[IEPEXOAMTE B MPOTOILIACTHI KIIETOK, COEIMHEHHBIE MEXIY coboii
I1a3monecMamu, — B cumiuiact. [Tocie aToro Bona ¢ pacTBOpeHHbI-
MU B HE MUHEPAIILHBIMU BELIECTBAMU YEPE3 TPOIYCKHbIE KIETKH
MOTIafaeT B OCEBOM LIWJIMHIP U TIPOHUKAET B KCHJIEMY (IPEBECHHY).

Ilenmpaasnsiii oceeoli yuaundp. HapyxHblii cioil oceBoro
HWIMHAPA, TPUMBIKAIOIIUIA K aHAOAepMe, — reputiuxa. OOBIYHO
OH COCTOMT M3 OJIHOTO CJIOS TOHKOCTEHHBIX KJIETOK, COXPaHMBILIUX
CIOCOOGHOCTE K JeeHNio. B aToM cioe 3akjianbIBaioTcsi GOKOBBIE
KOpHHM, TIO3TOMY MEPHLMUKI HEPEIKO HAa3BIBAIOT KOPHEPOIHbLIM
cioeM. [lepuumkn Takxe yyacTByeT B hOpMUPOBAHUM BTOPHYHOIM
CTPYKTYDBI KOPHSI: €r0 KJIETKH, JeJISICh, CIIOCOOHBI MPeBpaIlaThCs
B KaMOwmit u emnoreH.

BHyTpp OT mepuuMKiIa pacrojgaraercs NpOBOASIIAs CHCTEMA
KOPHSI B BU/IE CIIOXXHOTO paduanbHo2o ny4ka. B MOIoOaoM KOpHE
B mpouecce auddepeHIMaluy KIETOK CHavada 3aKiaabiBaeTcs
tmosma (1y6), a saTem Keusema (npesecuna). OQHAKO B JaibHei-
HIEM KCHIIeMa pasBUBaeTcs ObicTpee, NpUOOpETAET 3Be3myaThie
OYEpTaHMs U 3aHMMAET LIEHTP Mononoro kopHs. Pnosma pacnona-
racTcs MeXnay JayJyaMu Kcwiembl. MHTepecHO, 4TO mpoItycKHbIe
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KJIETKM SHIONEPMBI PACIONaraloTcsl HANPOTUB JIydel KCHIIEMBI,
YTO CIOCOOGCTBYET ONTHMAILHOMY TPAHCIIOPTY BOAHOTO pacTBOpa
B IIPOBOIALIYIO CUCTEMY. B caMOM LIEHTPE KOPHSA, KPOME KCUTIEMBI,
MOlfYF HAXOJWTHCS MEXaHMYeCKas TKaHb U ITapeHXMMa.
Bmopuunoe cmpoenue rxoprus. O6pa3oBaHue BTOPUYHOIO
CTPOEHMSI KOPHSI HAUYMHAETCSI C TIOSIBIEHUS KaMOust MeXIy KCuJie-
moit 1 roamoii (puc. 24). Kam6uit oGpasyetcs us cnabo audde-
PEHILIMPOBAHHBIX KJIETOK MAPEHXUMBI MO BHYTPEHHMMU CIIOSIMU
(mosmel. Ipu neneHnu KaMObus BHYTPb OTKJIAIBIBAIOTCS KIIETKH, KO-
TOpBIE CTAHOBSTCSI BTIOPUYHOM KCHIEMOM (,npeBecnuHon), Hapyxy —
BTOpUYHOIl (hiosmoit (Jiybom). BHauase mpocaoiku Kambus pa-

=

MepBuviHasn MNepsirqHas Bropu4Has BropuyHas
¢noama kcunema ¢nosma kcunema

Puc. 24. Cranuy BTOPHYHOTO YTOJIIEHHS KOPHSE IBYIOIbHOTO pacterus (A—70)
(o J1. W JlotoBoit): 1 — snubnema; 2 — sK3onepMa; 3 — CpeHuUii ciioi mep-
BUYHOI KOpPBI; 4 — KOPHEBBIE BOJIOCKHU; 5 — 3HIOAEpMa; 6 — NEPULMKIL; 7 —
kambuit; & — nepugepma; 9 — pa3phiB ePBUIHOMN KOPBIL; 0 — MEXITyYKOBBIH
Kambuit; /] — TepBHUHbIN MapeHXUMHBIH y4; /2 — BTOpHYHBIH droamHo-
KCHIEMHBIH JTy4 i
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3001UeHbl, HC B JaIbHEHIIEM, pa3pacTasch MO HanparJeHWIO K
BHELIHUM KOHLIAM JTyYel KCHIIEMb, OHU CMBIKAIOTCS C NEPULIMKIIOM,
B KOTOPOM 3aKJIaIbIBACTCH MEXITYYKOBBII KaMOMii. Oﬁpa3ye]rcﬁ
CIUIOITHOE KaMOMAaIbHOE KOJIbLO, KOTOPOE CHayala UMEET Hempa-
BWIBHYIO U3BWAKCTYIO (bopmy. OIHAKO ROBOJIBHO GHICTPO KamOuii
HAYMHAET aKTMBHO OTKJIANbIBATh 3JIEMEHTbI BTOPUYHON KCHUJIEMBI
HAIPOTUB YYaCTKOB MEpPBUYHOM (hJI03MBI M KOJIBIIO pacIipaBrisiercs.
OGpaszoBaHue BTOPMYHON (IIOMBI 1I0I TIEPBMYHONH IPOUCXOIUT
mewieHHee. [TocreneHHo U nepBuYHasi, M BTOpUYHas GUIo3MBbl OTO-
JIBUTAlOTCA K nepudepyun LIEHTPAIBHOIO LWIKHApa. B pesynsrare ne-
ATEABHOCTU KaMOUs MEXIY JIy4aMH ITepBUYHON KCUIEeMBI (hOpMUPY-
10TCA MPOBOAALINE TYYKH OTKPHLITOr0! THma, ToXoxue Ha KoJuiate-
paibHble, HO 63 NMepBUYHON KCUIEMbI, KOTOpasi OCTaeTCsl B LIEHTPE
KOPHS. Mexmy npoBoadiiuMK MyuyKaMu HaIIPOTHB JIy4eil mepBuy-
HOM KCWJIEMBI pacIionaralTcs LIMPOKUE MapeHXUMHBIE JTyUH.

BTopuuHbie u3MEHEHNUS 3aTParuBaloT U APYTrUe CTPYKTYPHI KOp-
Hsl. B mepuimkie 3aknaneiBaeTcs npoOKoOBBIH KaMOuii — desuio-
I'eH, KJIETKM KOTOPOIO OTKJIAAbIBAIOT HAPYXY KIETKM NMPOOKU —
(henneMsl, a BHYTPpb — KIeTKH (denmonepMbl, Tak obpasyercs
nepunepma. MsonupoBaHHas TpoOKOil OT BHYTPEHHUX XMBBIX
TKaHel BCs MepBUYHAA KOpa IMOCTENEHHO OTTeCHseTCs Ha Iepu-
theputo, ormupaet U coOpacbiBaercsi. HapyXHBIM clloeM KOpHs CTa-
HOBUTCS TIEpUIepMa.

Hrtak, BO BTOpUYHOM CTPOEHHUM KOPHSI BBLIEISIOT CAEAYIONINE
YacTU:

— nepudepma, 6OBIIYIO YaCTh KOTOPOW COCTABIISIET NPOOKa;

— 8MOpUHHAs Kopd, COCTOsIlIasi U3 BTOPUYHON (DI03MBI,
obecrnieyuBalolieit HUCXOASIIMIT TOK OPraHMYeCKMX BEIECTB, U 1a-
PEHXMMBI, 3alacaloLlei IMTaTeIbHbIe BelllecTBa (nepBuyHasi io-
9Ma MOCTETNIEHHO pa3pyllaeTcs);

— Kambuii, 06ecrieunBaONIN POCT KOPHS B TONIIMHY;

“— YeHmpaabHas 4acms, COCTOSIIIAA W3 BTOPUYHON KCHUIIE-
MbI, FI0 KOTOPOW OCYILECTBIAETCH BOCXOISIINI TOK BOIBI C pac-
TBOPEHHBIMH B Hel MUHEPAIBHBIMU BELLECTBAMM, OCTATKOB Tep-
BUYHOH KCUJIEMEI W JIy4eil IMapeHXUMbI.

BOHpOCb! 4115 NoBTOPeH s 1 3agaHus

A T O T S S Y LR T T R T T T

1. Kakue 30HbI BbIIENSIOT Y MOJIOAOTO KOPHS?
2. Yem oriryaeTcs 30Ha AeJIeHUsT OT 30HBI pacTsoKeHMs?

I OTKpBITBIMHM Ha3BIBAIOT MYYKU, COAepXKallie KaMOUil U crioco6HbIe
K IalbHEHIIeMy poCTy.
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PaccKaxuTe 0 CTPOSHUM 30HBI KOPHEBbIX Bonockos. Kak 370

CTPOEHHE CBI3aHO ¢ OCHOBHOM (QyHKUIMEH 30HEI?

4. W306pa3ute cxeMaTUYHO ITIEPBUYHOE CTPOCHHUE KOPHS. Oxapak-
Tepu3yite s1ubiemMy, MEPBUIHYIO KGPY ¥ LHEHTPaILHEIA OCeBOM
LATMHID.

5. Kakue JacTy BHLIENSIOT BO BTOPHYHOM CTPOSHUHU KOpHA?

6. Kakosa posibKaM0Ous B GOpMUPOBAHUN BTOPUIHOTO CTpoeHus?

7. OCTaloTCs 7K B 3peOM KOPHE [IBYAOILHBIX PACTEHUI CTPYKTY-

pbl, UMEIOLIME MEPBUYHOE MPOUCXOXKIEHN i

e

§ 9. MutaHue u gbixaHue KopHa. DYHKLUM KOpHEN

TTornomenne KOPHSMH BOJbI M MHHEPAJBHBIX BemecTs. bonbiuas
9acTh BOJABL C PACTBOPEHHBIMM B HEM MUHEPATbHBIMY BEIIECTBAMU
MOTIONIAeTCS KOPHEM € MOMOLIbI0 KOPHEBBIX BOJIOCKOB B 30HC
BcacbiBanms. BecachiBaHWe BOMBI IPOMCXOIUT ACCUBHO, MOCPE-
CTBOM OCMOCa, TaK KaK KOHLEHTpalMs OCMOTHMYECKU AKTUBHBIX
BelIECTB (MUHEPATBHBIX COMEH U OPraHUYeCKUX BELIECTB) B KIIeT-
Kax KOpHsi GoJbllie, YeM B MIOYBEHHOM pacTBope. MHTEHCHBHOCT
[OTIOLIEHMS BOIbl KOPHEBBIMH BOJOCKAMM Ha3bIBAIOT COCYIIEH
cunoit (5). OHa paBHa pa3sHULIE MEXY OCMOTHYECKIM (P) u Typ-
ropusiM (7)) nasnenuem: S = P — 7. Korja ocMOTHYECKOE 1aBie-
Hue paBHO TypropHomy (P = T), To § = 0 1 BOzia IEPECTAET NOCTY-
nath B KOpHEBOW BoJocoK. Ecim Xe KOHLEHTpallusl BEHICCTE B
MOYBEHHOM pacTBope OyIeT BhIllE, YeM BHYTPM KIIETOK KOpHs, TO
BOza OYIeT BHIXOOUTb U3 KJIETOK M PaCTEHUE 3aBAHCT. Takoe asie-
Hue HabJonaeTcs TPy 3acyXe WM NpY HEYMEPEHHOM BHECCHUH
yI0OpeHUs B ITIOYBY.

MuHepalbHbEIE BEIECTBA MOCTYIAIOT B KOPHEBOMU BOJIOCOK ITPO-
THB IpaJMeHTa KOHLIEHTPALMK B PE3yJIbTaTe akKTUBHOTO TPAHCTIOP-
Ta ¢ 3aTpatoii 3Heprun. (BCoMHMTE, YTO B KJIETKAX IMUOIeMbl Ha~
XOIMTCS GONBILOE KOJTUUECTBO MUTOXOHIPHIA. )

[TornonieHHAas KOPHEBBIMU BOJOCKAMHU BOJIa ¢ MHHEPaILHBIMU
COJISIMM TIPOXOJUT Yepe3 MapeHXuMy NepBUYHON KOPbl U AOCTHTA-
eT sHA0KepMBL. Yepes NpoIyCcKHbIE KIETKH OHa MOMajaeT B 0CeBOM
LWWIKHIP U MpOHMKaeT B kcuyemy. [TapeHxuMHbIe KIETKH, pacmo-
JIOXKEHHBIE PAIOM C KCUIIEMO#, BBIITONHSAIOT PO/ib MOHHOTO HAco-
ca, repeKaYnBas MOHbI B ITOJIOCTh COCYI0B.

OcHOBHas NPUUMHA, 06eCTIeIHBalONIAs BEPTUKAIbHBIHM TOK BO-
1Bl B PACTEHMAX CHU3Y BBEPX, — 3TC YObLIb BOABL B ITPOLIECCE MC-
napeHusi — mparchupayuu. Henoctatok Boabl B PACTCHUM BhI-
3BIBACT MACCUBHOE 3acachiBaHME BOIbI KOpHsimMM. OIHAKO 3TO HE
eIMHCTBEHHAA NMPUYMHA. 32 CUET Pa3HOCTU KOHLEHTpalMy HOHOB

49




B PasiMYHbIX YacTAX pacTeHusd (GOPMHUPYETCS T'MIPOCTATHYECKOE
MaBJICHUE, KOTOPOE HA3bIBAIOT KOpHeebim daenrenuem. OHO MO-
KET NOCTHUTaTh HECKOJIbKUX aTtMocdep. IlepemeleHno BOIBI 110
COCyIaM CIIOCOOCTBYET TAKKE CUAQ CUENACHUSA MEXTY MOJTEKYJia-
MU BOJIBI, KOTOpPas MOXET 00eCTieYUTh MOXBEM BOIBI HA GOMBILYIO
BBICOTY IPU HAJIMYWUU HETIPDEPBIBHBIX BOTHBIX HUTEW OT KOPHEH 10
JIMCTBHEB.

IIpy COBOKYITHOM IeiCTBUM BCeX YKA3aHHbBIX CIUT CKOpOCTb Ie-
PEMEIIEHNS BOJbI B PACTEHUM MOXET JocTurath 1—2 u 6ojee MeT-
pOB B Uac.

Kopuesoe nuranme pacremmii. Uepes KopeHb MueT cHaGKeHUe
PacTeHUsl 3JIEMEHTaAMHM a30TUCTOTO M MWHEPAJILHOTO MUTAHMA.
HopwmaneHoe pa3BuThe 1106010 pacteHusi BO3MOXHO TOIBKO npu
HalTWYHK B IOYBEHHOM PacTBOpe BCEX HEOOXOOMMBIX 3JIeMEHTOB.
PaccMOTpUM poJib OTHENBHBIX 3JIEMEHTOB MOYBEHHOTO TIUTAHMS
PacTeHUIA.

A3zom Bxoaurt B cocTaB 6eakoB. OH HeoOGXOIUM pacTeHUSM s
HOPMAJIbHOTO (hOPMUPOBAHMS BETeTATHBHBIX OPraHOB, MPU MO-
TIOJIHUTEJIbHOM BHECEHHUHM B IOYBY B BUIE a30THBIX MM A30TUCTHIX
YIOOpeHMii OH yCHJIMBACT POCT Ha3eMHBIX 1106eroB. B cocTas 6e-
KOB TaKXe BXOMUT cepa, a Bce HYKIEMHOBBIE KUCIOThI CONEPKAT
docghop, KOTOPHIii ABASETCS TAKKE KOMITOHEHTOM BCEX MeMbOpaH-
HBIX CTPYKTYp. 2Kesnes3o ydacTByer B GUOCHMHTE3e xnopoduina,
B OTCYTCTBHMU XeJIe3a PACTCHUE XKeNTeeT U yMupaeT. Mazruii BXO-
AUT B COCTaB MOJIEKYJIbl XNopouina. Moaubden B cocraBe dep-
MEHTOB y4acTBYyeT B (hUKCaluu a301a y Oakrepuii u obecreunBaeT
paboTy ycTbuYHOrO anmapara. Meds BAMSIET Ha POCT U pa3sMHOXe-
HUE PaCTeHMH, a 60p — Ha POCTOBBIE TPOLIECCHI, €r0 HEIOCTATOK
ITPUBOAUT K OTMUPAHUIO BEPXYILIEYHBIX [IOYEK, LIBETKOB ¥ 3aBI3€ii.
Lunk neiicTBYeT Ha pOCT pacTeHMil.

YnoOpenus. B coBpeMeHHOM ceTbCKOM X0351iCTBe UCMONB3YIOT
OpraHMYeCKMe M MUHEpalbHble yA0OpeHuUs, Graromapss KOTOPhIM
KYJIBTYPHBIE PACTCHUS IMOJIYYaIOT HEOOXOMUMBIE JIEMEHTHI ITUTA-
HHSA. ;

Opeanuneckue yoobperus (HaBo3, Topd, IeperHoi, NTHIHil
TIOMET U 1Ip.) COIEPXKAT BCe HEOOXOAMMBIE PACTEHMIO MTUTATEIbHbIE
Bemlecrsa. [Ipu BHeCEHUM OpraHMYecKMX YIoOpeHuit B II0YBY TIO-
MafaloT MUKPOOPTaHU3MBI, KOTOPbIE MHUHEPATU3YIOT OpraHuye-
CKHE OCTaTKM M T€M CaMbIM ITOBBIILAIOT IUIOAOPOIME MTOYBHI.

Munepanvuvie yoobpenus o6bIMHO COIEPKAT Te BJIEMEHTHI,
KOTOPBIX HE XBaTaeT B MOYBE: a30T (HATPMEBAast U KaJMeBas CEIUT-
Db, XJIOPMCTBI aMMOHUI, MOYEBHHA M IIp.), KaIUiA (XJIOPUCTHIA
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Kauii, cyibdar kanusi), dochop (cymepdocharsi, hochopuTHas
MYKa ¥ [p.). YIoOpeHus, COREPXAUIME a30T, CORYHO BHOCAT BEC-
HOM WK B HAYaje JeTa, TaK KaK OHHM OBICTPO BBIMBIBAIOTCA U3 TI04-
Bbl. Kanuiinele 1 pocthopHbie COeAMHEHNS COXPAHSIOTCA NOJIbIIIE,
TIO9TOMY MX BHOCSIT OCEHbIO. MUHEpabHbie yIOOPeH¥S HCTI0Nb3Y-
JOT WIK B BUJE NOpOLIKa, WiK B Bune rpaHyi. ['panymmpoBaHHbIE
yno6penus Honee 3hHeKTUBHEI, TAK KAK OHU JOJIBLIE COXPAHAIOT-
cg B ouse. CenyeT MOMHMTD, YTO M3MULIEK MAHEPAIbHBIX Y100~
PEHMIA CTOITb XK€ BPEe/IeH JUld PaCTEHMIA, KaK ¥ UX HEIOCTATOK.

JIprxanue KopHeH. Kak ¥ Bce ocTallbHBIE OpraHbl pacTeHUsd, KO-
peHb MCTIONB3YET [UTsl ABIXaHUST KMCIOPOJL, KOTOPbI IuddyHanpy-
eT U3 TIOUBHI B ero TKaHu. [ToaToMy Xopowiast aspausi Mo4BkI B~
JISIETCS BAXHBIM YC/IOBHEM HOPMAJIBHOTO Pa3BUTHSI KOPHEBOM CHC-
TEeMbl M BCETr0 pacTeHHsA B LeJoM. B CENbCKOM XO3§HCTBE [UIs
yIydIIEeHHs a3palliy TTOYBY PBIXJIAT, YTO CIIOCOOCTBYET TaAKXKe CO-
XpaHeHuIo B Heil Baaru. OIHAKo B NepeyB/IaXHEHHOM 1104Be, B KO-
TOpPOIi BOJa BBITECHSIET BO3JYX, KOPHY Pa3BUBAKOTCS TUIOXO M MO-
TVT JaXe OTMUPATh.

@yukipu Kopuei. [ToaBoas UTOr pasroBopy © CTPOEHUH, XH3-
HeneaTeIbHOCTH ¥ MHOrooOpasiy KOpHe, Mbl MOXEM CHOpMyIn-
pOBaTh UX OCHOBHBIE (DYHKIIAM: ’

— MOIJIOIIAIOT U3 MOYBLI BOAY C PACTBOPEHHBIMUA B HEW MUHE-
paJbHBIMK BEILECTBAMMU,

— TPAHCTIOPTHPYIOT BOAY Y MHHEDAIbHBIE COMM B HAN3EMHbBIE
JACTU PACTEHUS;

— 33aKpEIUIAIOT ¥ YAEePXUBAIOT pacTeHIE B IOYBE;

— CHHTE3UPYIOT aMUHOKMCIIOTHI, (DEPMEHTbI X FOPMOHBI, KOTO-
pBIE Y4aCTBYIOT B 00111eM MeTabOoIn3Me PACTEHUS

— aKTHUBHO B3aUMOJIENCTBYIOT C pa3TAYHBIMH MOYBEHHBIMKA Op~
raHu3Mamu (rpubamu, GakTepUsIMM);

— ofBecreunBaloT ra30006MeH MeXIy pacTeHueM M arMocdep-
HBIM BO3IYXOM (IbIXaTebHble KOPHHU).

Bonpockl f15 1oBTOPEeHUs U 3ahaHns

P " . e ® = & 8 8 ® 8 % & @ & @8 @ W B & .4 & ¥ 6w & 4 A s ¥
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1. PacckaxuTe, KaK IPOMCXOIMT BCAaChiBaHUE BO/Ibl KOPHEBBIMY

BOJIOCKaMMU.
2. B yem 0coGeHHOCTD IMMOCTYIUIEHUS MUHEPAIEHBIX BELLIECTB B KOP-

HEeBOH BOJIOCOK?
3. Kaxkue cuiibsl o6ecredBaloT BEPTUKAIBHOE MEPEMEIIEHUE BOIbI

B PACTEHHMU CHU3Y BBepX?
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s Kalfgsa POJIb NIEMEHTOB ITOYBEHHOTO ITUTAHMS B XXKW3HM pacre-
Hih

Kaxkue sunsl ynobpeHuii Be 3HaeTe?

. [louemy Henb3st ynoOpsITH MOJIsA B 3aCyXy?

. HazoBute ocHOBHBIE (DYHKIIMN KOPHEIA.

Henn £

§ 10. lNo6er: cTpoeHue u BeTBNeHue. Moyku

Ilo6ec — 3T0 OceBO¥ OpraH BBHICIIMX PACTEHHi, COCTOSILIMMI 13
ctebisl, TUCThEB U ITOYEK.

Osomonusa nodera. Kak u xopens, rober SBIseTCS OMHUM K3
rMaBHBIX BEreTaTMBHBIX OPraHoB pacTeHusi. B sBomonuu mober
obpasoBaiicst B pesynsrate nuddepeHUnaUy BEPXHIX TEAOMOB
MEPBBIX HA3EMHBIX PACTEHMUIA (cM. puc. 17). EnuHcTBO BCex ero
YyacTed orpaxaeT WX obllee TPOMCXOXIEHWE: B (uUIoreHese
JINCTBSI BO3HUKIIM M3 TeX XK€ TEJIOMOB, YTO U CTeDeIb, B peay.rrbrare
MX CPacTaHWsl, YIUIOLIEHMS U TIepexoia B TOPU3OHTAILHOE COCTOS -
Hue 1715 Dosee NONHOTO yIaBIMBAHUS COTHEYHOI'O CBETA.

Crpoenue nobera. B ontorenese nepsblii (r1aBHblIi) nober pas-
BUBAETCH U3 MOYEUKH 3apObIIa CEMEHMN.

B 3aBUCMMOCTH OT BBINOJHSAEMON
(GYHKUMH pas3InyaloT BETETATUBHLIE W
LIBETOHOCHBIE (reHepaTuBHbBIE) Moberu.
OcHoBHas yHKUUs eecemamuenbLx
nobezoe — Gorocunres. B cenepa-
muenblx nobesax CUHTE3 OpraHHye-
CKUX BELIECTB U3 HEOPraHWYECKHX, KaK
IPaBUJIO, HE MPOMCXOAUT, X OCHOBHas
3ama4ya — o0ecrneyuTh pasMHOXEHUE
pacTeHus. Buion3MeHeHHBIM U YKOPO-
YEHHBIM reHepaTUBHLIM ITOOETOM SIBJisI-
eTCs1 LIBETOK.

BereratuBHbiit mober cocTtouT W3
cmebasa, obpasylouiero och mobera,
AUCMBEE U NOUEK — 3a4aTOYHBIX MO-
JIONBIX 1Mo0eroB, obecreynBalonInX Ha-
pacTaHue U BeTB/IeHHE nobera (puc. 25).
| Yyactok ctebis, 0T KOTOpOro OTXO0-
L —— IOUT JIMCT (MM HECKONbKHMX JIMCTHEB),
7 — mictos; 2 — creens: HA3PIBAIOT  y320M, OTPE3OK cTebns
3 — yansi; 4 — mexnoyamue; MEXIY TBYMHA COCEHHMM Yy3NaMu —
5 — mouka; 6 — Meramep Meaicaoyaﬂue.u, a Yroj Mexny JIMCTOM
nobera U UOYIIMM BBEPX OT HEro Vy4acTKoM
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cTebnst — nazyxou aucma. Mexnoys-
JIsi MOTYT OBITh IJIMHHBIMM WJIU KOPOT-
KVMM, COOTBETCTBEHHO NTOOErH Ha3biBa-
0T YOAUHEHHbIMU AT YKOPOHEHHbI-
mu (puc. 26).

J1yis1 BereTaTMBHOTO f1o0era Xapaxrep-
Ha MeTaMepHOCTb (0T rped. meta — mociie
M meros — 4acTh, A0JsA), T. €. Yepenona-
HUE OIMHAKOBBLIX (PAarMEHTOB — META-  puc 26. Tobern: 4 — VK-
MepoB. Memamepom Ha3bIBAIOT y4ac- HenHbif; 5 — YKOpOUeH-
TOK 1o6era, CoCTOAIMI U3 MEXIOYIUA  Hbli
¥ y3/1a C JIMCTOM M Ta3yIHHOM TOYKOH.

Tlouku. Touxa — 5TO 3a4aTOUHBIA TOGET, EOCTOAIIMI U3 OCe-
BOI UACTH, 3aYaTOYHBIX JIUCTbEB M MOYeK. BOJBIINHCTBO MOYEK
UMEIOT KOHYCOBUIHYIO (OpMY M CHapyXW MOKPbITHl [UIOTHBIMM
KOXHCTHIMY YeLIyiikaMyu — BUIOM3MEHEHHBIMU JIMCThAMH, 3a1I1HU-~
LIAOIIMMU TIOYKY OT BBICHIXaHUS!, MEXAHUYECKOTO MTOBPEXICHNA U
OT pe3KuX TIePenagoB TeMIeparyphbl. Takue Moyky Ha3blBAIOT 34~
kpoimbimu. TTouka 6e3 3alUTHBIX Yellyil — OmMKpbLMmas. Takue
MOYKH HEPEIKO IPUKPHITHI MPUITMCTHUKAMU WIN TUCTOBBIMY Bia-~
raJviIaMHy.

PaccMOTPUM BHYTPEHHEE CTPOCHME Ge2emamuéHOU NOUKU
(puc. 27). CpeaHsist 4aCTh NOYKH PEACTABIACT ¢060if 3a4aTOYHbIH
cTebeb, BEpXHAsA YacTh KOTOPOTo MMeeT B/l KOHYCa M Ha3bhiBacTCs
aneKcom Wil KOHYyCOM Hapacmarus. ATieKC COCTOUT U3 BEPXY-
[LIEUHOM, MJTH aIMKATLHOM, MEPHCTEMbI, OH 00eCTIeYnBacT poCT U
passutHe rnobera. Huxe Ha 3a4aTOYHOM crehie B BUIEe OYTOpKOB,
IUIOTHO TIPUJIETAIOIIMX APYT K APYTY, PACIONAralTCst 3a4aTky Oy-
AYILUX TUCThEeB. B masyxax 3a4aTOYHBIX JIMCTHEB, PACTIONIOXECHHBIX
OMyke K OCHOBAHMIO TIOYKU, MOXHO OOHapyXWTb 3ayaTOYHBIE
nouku. B yeemounsix, WV cenepamu6HsbiX, NOYKAx Ha 3ada-
TOYHOM cTebie KpoMe JMCTOBBIX 3aYaTKOB HAXOIATCA 3aMaTKu
IBETKOB WM colseTuit (cM. puc. 27). Takne moyky y MHOTHX JIpe-
BECHBIX PACTEHMI 1aXKe BHENIHE OTIMYAIOTCA OT BETeTaTUBHBIX M0~
ek, OHU boJiee KPYIHbIE U OKPYIJIbIC.

BecHoit kporolye Yellyy OmajarT W HauyWHaeTCs ORICTPBI
POCT 3a4aTOYHOTO CTEO/A 3a CYeT JeJeHUs KJIETOK MeXay y3naMu.
[1pOUCXONNT TaK Ha3bIBAEMBIii BCTABOYHBIH POCT.

[To pacrojIOXeHHWIO TMOYKH MOTyT ObITb BepXYIIEYHBIMM, ITa-
3YIIHBIMU ¥ TPUIATOUYHBIMHU.

Bepxyweunvte nouxu 0OeCIeYnBAIOT anuKaibHOE HapacTa-
Hue nobera, T. e. pocT nodera B uiMHYy. [Toyeyka 3apozbila — 3TO
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Puc. 27. Tloukw, BHEIIHWIA BHJL, pACTIONOXEHME Ha cTebe U [POJOJIBHEIN pa3pes;

A — peretatuBHBIe; 5 — reHepaTMBHEIE, | — [I0YEYHBIE qeiyd; 2 — 3a4aTod-
HBIE JINCTHST; J — 3a4aTOYHOE COLBETHE; 4 — KOHYC HApacTaHus

Camas riepBast BEpXyLueYyHasi 10YKa, U3 Hee B JaibHelinemM o6pasy-
10TCA BCe YacTu robera.

Ilazywnovie nouxu pacnonoxeHsl B masyxax JINCTBEB, IIO-
9TOMY WX HaXOXIeHHe Ha creblie 3aBHCUT OT JIMCTOPACIIONOXe-
HUS TAHHOTO pacTeHus. B masyxe OmHOrO I1McTa MOXET HaXOMUThb-
Csl OJlHA VI HECKOJIBKO MmoYeK. OHM 3aKIambiBalOTCA B BUIE G-
TOPKOB, BEPXHSAS YaCTh KOTOPHIX MPEBPALIAETCS B KOHYC HapacTa-
HMST.

B ctpanax, rue 6b1BafoT NepuosL, HeOJIaronpHUsTHBIE IS XKU3-
HU PacTeHUs! (XONOAHBIE 3UMBI, JIETHUE 3aCyXH), HEKOTOPBIE T10Y-
KU I0JITO HE TPOTalOTCS B POCT, UX HA3bIBAIOT CHAUUMU HOUKA-
mu. Takue MOYKN MOTYT [OIrO HAXOMUTHCS B COCTOSHUM TIOKOSI.
ITpobyxnaroTest oHM, KaK MPaBUIIO, TOIBKO TIOCHE TOTO, KAK IOMM-
GaeT BepxylleuHas 1MOYKa. DTO OOBACHIETCS TEM, Y4TO BepXylley-
Has [MOYKa BbIIETSIeT 0COObIE BEIIECTBA, TOPMO3SILUE PAa3BUTHE He
TOJIBKO CIIALIMX, HO ¥ HOKOBBIX novek. O6peska nepeBbeB (Hanpu-
MEp, TOMoJei) CrnocobCTBYET Pa3BUTHIO M3 CIISIIIAX ITOYEK HOBBIX
moGeros.

Ilpudamounvie nouku B OTIMYWE OT MA3YIIHBIX 3aKIATBIBA-
IOTCSL HE M3 allMKANTbHBIX MEPUCTEM, a U3 KaMOMsI, XXMBBIX KIIETOK
TTAPEHXUMBI WM 3NUAEPMBI IIyTeM ux auddepennnanuu. IMosro-
My MX MOXHO OOHapyXXWMTh Ha CaMbIX Pa3HbiX YACTAX PACTEHMUS:
B MEXIOY3/IUsIX CTeOJield, Ha KOPHe, Ha JHUCThAX (Y KOMHATHOTO
pacrenus 6puoduimioma) (puc. 28).

Bersienne. [loBOIBHO peaKko Hag3eMHas 4YacTh BBICLIENO
pacTeHus IPEeACTaBIEHA TONBKO ONHUM moberom. O6byHO 11006E-
ros ObiBaeT MHoro. I1pu 3TOM IIaBHBIN cTeGeh HA3BIBAIOT OCHIO
NIEPBOTO IMOPsiiKa, a BOKOBbIE MOGETH, KOTOPBIE PA3BUBAIOTCS U3
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ero MasylnrHbiX MoYeK, — OCAMU
BTOPOTO MOpsIKa U T. 1. BeTpie-
HHE UMeeT 0o/blIoe OUONIOTH-
yeckoe 3HaYeHHEe, I[1OCKOJBKY
[MO3BOJIAET MHOTOKPATHO YBEJIU-
YUTh (POTOCUHTE3UPYIOLLYIO TTO-
BEPXHOCTb PACTeHUs M TEM ca-
MBIM 00€cCIIeYMTh pacTUTENb- L
HBIM OPraHMU3M OPTaHWYECKUMHU | on oo odunmoma

BEIIECTBaMM. ]
CreneHpb BETBUCTOCTH, HAIIPABJIEHUE POCTA MOJIOABIX MTOOETOB,

WX pa3MepBl ONpENENSIOT BHEITHMIA BH/I PACTEHHUS U ABJIAIOTCS BU-
MOBBIMU ITpHU3HaKaMH. BCcmoMHUTE, 4TO 110 3WMHEMY CUITY3TY Aepe-
Ba BbI JIETKO MOXETE ONPEICIUTD €r0 BUIOBYIO MPUHAICXKHOCTD.
Pa3nuualoT ABa OCHOBHBIX TUIIA BETBJICHWS: gepxyuiexHoe
(OHO Xe IMXOTOMUYECKOE WM BUIbYATOE) U 60K060€ (pHC. 29).
Bepxyweunoe eemeaenue. BepxyuieuHoe BeTBICHUE Hanb0-
Jiee IpeBHEE, OHO OBUIO XapaKTePHO Ul OPEBHUX BBICIIMX pacTe-
Huii. B HacTodlIee BpeMst TAKOe BETBICHHUE BCTPEYAETCsl Y HEKO-
TOPHIX MO