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Hoporue apysbs!

Brl nmpopjomxaeTe yBIeKaTeJIbHOE NYTEIIeCTBHE B YAMBHTEJIBHBIH M MHOTI000-
PasHBIM MHP KHUBBIX OpPraHM3mMoB. Bammum nDyTeBoguTesleM B 3TOM MHpe
no-mpexHeMy ocraérca yuebHHK. Jror vueDHHMK — BTOpad KHMIa KOMIJIEKTA,
KOTOPBIH HasbiBaeTca «JIMHMA KH3HH».

Tercr yueOHMKA pasjes€éH Ha riaBel H naparpadsl. Hy:xeBIH pasgen ydebOHH-
Ka BBl HaHAETe M0 OrMABJeHHIO HJIH 10 HA3SBAHHID B BepXHeH YaACTH CTpaHHILLL.

IIpounraiiTe HAZBAHME TJABLI, BEOAHLIA TeKcT ¥ MHQODMAIHMK O TOM, HYTO
Bbl Y3HaeTe M YeMy Hay4YHTeCch. JTO IIOMOKeT BaM IIOHATb, Ha KAKOH MaTepHal
HY:;XHO o0paTHTe ocoboe BHHMAaHHe.

[Mepen kaxaeIM maparpad)oM NOMEIIeHE! BONPOCH!, MPeAIATAIOIIHE BAM BCIIOM-
HUTE M3VUeHHLIH DAHee MATEPHAJ, YMTO MOZBOJHT JVHIIE IOHATE H VCBOHTE HOBEII.

BuuMaTensHO paccMOTPHTE H HIVUIHTEe MIJCTPALIMH, OPOYHTANHTE NOLOIHCH
K HUM — 3T0 [IOMOXeT BaM Jydlle MMOHATHL COAeprKaHHe TeKCeTa.

OTeeThTe HA BOIIPOCHl M BBINOJIHHTE 3ajJaHHA, OTMe4YeHHBIE 3HAYKOM

TepMHUHEI, KOTOpPBIE HY/KHO B3aNOMHHTH, HANeYaTaHBl KHPHBIM mMpHQTOM,

a Te, HA KOTOpEle Heobxogmmo obpaTuTek ocoboe BHHMAaHHE, — HAKJIOMHBIM
wpugmom (kKypcugom).
B xoHOe Kaxjoro naparpaga oTMedYeHbl 3HAYKOM H BBIIENeHBI HIpHEGTOM

HOBBle AJMA BAC NOHATHA. X HYAHHO 3alIOMHHTL H YMeThb OOBACHATD.

Bonpockl MOBBINIEHHOH CJ0MKHOCTH, NPHBeJEHHBIe B pyfpuke B LTAT T GBS,
NOMOTYT BAM HAYVYHTBLCH AHAMH3IUPOBATH M3VUEHHBIH MaTepHas.

B koane naparpadgor pacnonaraerca fnox Moa aaGoparopusa, B KOTOpPOM
npejcTaBiIeHbl dabopaTopHbeie paboTekl, B pyDpuKe 4 L

HHTepecHble 3ajJaHAA W JONMOJHUTENIbHAA MH(GOPMALMA IO TeMe COAep/KaTCH
B Pa3dINYHBIX pyOpHKax.

T e e Y ViV /3 — B pyOpuKe npeAcTaBIeHbl pasHoobpasHele BOIIpO-

Chl H IIpaAKTHYEeCKHE 3ajJaHHMiA.

NI e RN — pyOpHKa COOEpAHT BaXHYH HHpOpPMaIHK B Opa-
BHJIa, KOTOPhle HeOGXOAMMO 3HATB.

— 3hech Bhl Y3HAETEe MHTEPeCHEIE (DAKTHI M JONOJTHHTEIbL"
HY10 MHOOPMAIIMIO [0 TeMe.

— pyOpHMKA MO3HAKOMHT ¢ BHAHBIMH VYEHBIMH M HX
OTKPBITHAMH.
l Vil Ve il el ekl FYi3il-1,]- 7@ — pydpuxa comep:XUT 3afaHHA A
VYEeHHKOB, HHTEPEeCYIOIUXCca 6HMoa0rueii.

R e G TS — B pyOpHKe NpelcTaBRlIeHbl HHTepecHBbIe (DAKTHI

H MHpOpMaNHA ANA VYEHHKOB, VBIEKAKIHMXCA OHoIOrHed.
B mornme xa;xpoil ryaBel pacliojaraeTcsa e€ KpaTKOe coJep:KaHHe, a TaKKe
JlaHBI TeMBI IPOEKTOB M HCCIeJOBAHNI A5 3aKpellIeHHa NpoHAeHHOT0 MaTepHAaTa.
B xoHme yuyeOHHKA NOMEIeHbl NpeMeTHBIH YKa3zaTelb, CJA0BAPh TEPMHHOB
H CIpaBoYHAA WHpOpMAaIMI.
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IlonezHpie coBeThI

1. Toropsrecs K pabore. IIpogymeiBaiiTe, 9TO BAM MOMET HOHAAOOHTHCHA, KpoMe
yuebHmKa.

2. Yuraa naparpad, obpaTHTe BHHMAHHE HA KJIlOYeBble NMOHATHA H CBeJeHHHA,
BBIZIE/IEHHBIE B TEKCTe.

3. PaccmarpuBasa MIMTIOCTPAIMH, KOTOpPBlE €CTh B maparpade, OTMeThTe ANA
cebsa, KakHe JKHBHIE 00BEKTHI BAM Y)Ke IHAKOMBI, a KaKHe — BCTPETHIHCH
BIEPBLIE,

4. TlogymaiiTe, KaK MOKHO CBASATH MATEPHAJ naparpada ¢ KHU3HBIO M BallUM
JAYHBIM ONBITOM.

5. Yumrecr paboTaTek caMOCTOATENRHO, HAYHHAA C TOCTAHOBKH IeJH W TJIaHH-
posaamnsa. B stom Bam nomoskeT pyopuka «Illlarm x yvemexys.

6. KoncyasTHpyiiTech V VUHTENH, el HMoABnAoTea sarpyanenns. Ob6eys:xgaiire
npofaeMbl ¢ POAUTENAMH M TOBADHMIAMH.

7. HenaitTe coOCTBeHHBIH KOHCNEKT maparpadga Ha GyMare HIM Ha KOMIObIOTepe
B BHJIe TEKCTAa HJIM KPACHBOH cxeMbl. KoHCHEKT JOJMKeH COREP:KATH IMIABHYIO
Hlel0, HOBEIE TEPMMHEI, OCHOBHBIE MBICJIH M BBIBOJHL.

8. lna nyumiero ycBOeHHA MaTepHaja BBEINOJHANTe 3ajlaHNA, pasMeIléHHble
B 9JIEKTPOHHOM KaTayore uagarTenbcTBa <«lIpocsBelenues HA HHTepPHET-pecyp-
ce WWW.pProsv.ru.

9. OrmeuaiiTe cBoM AocTH:xeHHA! B TeTpagu cocTraBbkTe TAGBIHIY H3 TPEX cTONG-
noe: «f zgamws, «f ymews, «Mue uHTepecHO»; 3amONHANTE €€ IIOCIEe Ha3yUe-
HMA Kaxpaoil temul. CosgaiiTe MUY nanky — noprdonuno. Cobupaite
B Heé paboThl, JeMOHCTPHUPYIONHE BAllM YCOEXH: JOKJIAAbLI, NPOEKThl, PHCYH-
KH, Gororpadguy, rpaMoTel, OT3EIER] VIHTeJ el B T. II.

10. [IoMHEHTE, 9TO MHOTOE 3aBHCHT OT Balllelc sKeJJaHHA M HacTOHYHBOCTH.

Henaem BaM yclexoB B y4ébe M HOBBIX OTKPBITHH B HHTEpPECHOM M DasHO-
0Opa3sHOM MHpe MHEOH npupojasi!

Aesmoput




. naBa 1
PACTEHME — )XUBOWN
OPrAHVU3M

Mup pacteHuit ouyeHb MHoroobpaseH.
Ha ponto pacrexuin npuxogutcs Bonee
90% maccbl BCeX JKWBbIX OpraHW3MoB
B Buoctepe Hawen nnaHeTbl.

Ytobbl nNOHATL, Kak >KMBYT pPacTeHWs
M  Kakylo Ppofib WrpaloT B Npupoje
W JKHM3HM YenoBeka, HeobBXogUMO W3YUHTb
ux ctpoeHue. CTpoeHue, xM3HegesTeNb-
HOCTb, MHorooBpasue, pacnpocTpaHeHue
pacTeHuM, WX B3aMMOCBA3b C OKpYXKalo-
Liei NpUPOAOH M APYr C APYrom W3yyaer
Hayka BortaHuka.

Bbl Y3HAETE

— 0 TOM, YTO M3yyaeT Hayka DoTaHuka;
— 06 ocobeHHOCTSX CTPOEHMA pacTH-
TeNbHbIX KNETOK W MNPOTEKAIOLWMX B HHX
MH3IHEHHO BaXKHbIX Npoleccax;

— O CTPOEHWH W hyHKUMAX pacTHTeNb-
HbIX TKaHEeW;

— ob opraHax pacTWTeNbHOro OpraHMi-
Ma, WX PONIK M CBA3W Meway coboi.

Bbl HAYYUTECDH

— paboTaTb C MUKPOCKONOM M FOTOBUTbL
MHKpOnpenaparsi;

— HaxofIiTb OCHOBHbIE YacTH pacTHTeNb-
HOW KNeTKM Ha  MWKponpenaparax
W PHCYHKaXx;

— cXemaTH4ecku u3obpaxarb cTpoeHue
KNETKH;

— pacnosHasaTb TKaHW PacTeHWH;

— ONWCbIBATb CTPOEHWE PACTEHWH;

— 0BBACHATL 3HAYEHHE PacTeHUH B NPM-
POAE W MH3HW YenoBeka.
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BBEJIEHHWUE. BOTAHHUKA — HAYKA
O PACTEHMUIAX

Y10 HAYYAET BOTAHHEA. CTpoeHHe, KH3-
HeJleATeNbHOCTh, MHOrooGpasie, pacnpo-
cTpaHeHHe PpacTeHHil, MX B3aHMOCBA3L
€ OKpVIKawigeil IpUposoil ¥ APYT ¢ ApY-
roM HIyHaeT HayKa O pacTeHMAX —
Goranuka (oT rped. Gomans — 3elleHb,
TpaBa, pacTeHHe),

Paszaensl soTtaAnnkH, Boranuka npegcrasnsgeT coboi KOMILIEKC B3aMMOCBA3aH-
HEIX CAMOCTOATENBHBIX AucnuniauH (puc. 1). Hanpumep, HsydeHHeM BHEIIHETO
CTpOEHMA pacTeHHil, xoja GopMHpPOBAHHA MX OPraHOB 3aHHMaeTcs Mopdoaorus.
AnaToMHa pacTeHMII HM3yYaeT BHYTpeHHee CTpOeHHe OpPraHoB M TKaHeH pacTH-
TeXLHBIX OPraHu3MoB. (PHIMOMOrHA PACTeHHWH PACCMATPHBAET NPOIECCH KH3HEe-
AeATeNbHOCTH, NPOHCXOAAIINE B pacTHTeNbHOM opranusme. CHcremaTHka pas-
pabaTbeiBAeT HAYYHYIO KJIACCHMMHMKAIIMIO pACTeHHH, BBIABIAET HX POACTBEHHLIE
orHourednA. leorpadmsa pacrenmili H3yyaeT 3aKOHOMEPHOCTH M NPUYMHEI paciipe-
desleHUA pacTeHHH W MX coobIlecTB Ha 3eMHOM INape. JKOJOrHA pacTeHHMH H3Y-

1. Kakue pacrenus Bbl 3Haere?
2. [pe obutaot pactedHua?

Mopdonorns {
pacTeHuit \

3xonorua

A O
(GNP Yor
L %5 .‘ 3

Y Naneo-
BoTanwmka

CucTemaTvMka
pacTeHuid

6

Puc. 1. Haykw, vaydamolive pacTeHWA
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fnasa 1. Pactenne — XMBOW OpraHM3M

qaeT UX B3aMMOCBA3H € APYTHMH KHBBIMH OPraHH3MaM¥ M HeXHBO npHUpogoi.
IlaneoGoTaHMKa — HAYKA 0 BRIMEPLUIMX MCKOIAeMBIX pacTeHHAX.

Ceasp HOTAHMKHN ¢ APYTHMH HAYKAMH M TeXHHKOH XapakTepH3yeTCA pPasBHUTH-
eM €€ NMPHKJIAJHBIX OTpAacJIel, KOTOPHIE JIeXKAT B OCHOBE DACTEHHEBOJCTEA, JIeC-
HOI'O X03AHCTBA, NHIEBOH NPOMBIILIEHHOCTH, MeIMILMHEI U Jp.

VyéHbie BRIBOAAT HOBbIE BLICOKOVDOsKalHBIE M VCTOWYMBLIe K DolesHAM copTa
KYJAbLTYPHBIX pacTeHuil, 9170 noMoraer ofecneynuTsh HACeJleHHMe JOCTATOYHBIM KOJIH-
YeCTBOM PA3HOOGPA3ZHBIX IHIIEBLIX NPOAYKTOB.

SHAYEHHE PACTEHHI B JKH3HH YEIOBEKA. HesoamoskHO npeacrasuTh cebe
HALTY H3Hb Oea pacrenuit. OHM MrpawT OrpOMHYIO DOdb B KHM3HHM Hell0BeKa.
IToMumo TOro 4TO pacTeHMHA HABAAKTCA HMCTOYHHMKOM KHMCIOpoga, Heobxogumoro
ANA AbBIXaHHA, OHM YIOTPeONAKTCA 4YeJIOBEKOM B ITHILY.

JpeBHnii YeqoBeK MCKaa M cobupan AMKHe cbefoOHBIE W JeKAPCTBeHHBIE pac-
Teaus (puc. 2). C nepexogom K ocegnomy obpasy >KH3HHM YeJOBEeK CTaj BeIpallH-
BATH 3JaKOBbIe, [JIOJOBO-ATOAHBIE, JeKADCTBeHHBIE, KOPMOBBIE M TEXHHYUECHKHEe
KyabTypbl. PassurHe semnegenus mnorpebopaso HOBBIX 3HaHMIT 00 OTHOUIEeHHH
pacTeHHMHl K cpefie, O CBONCTBAX PasJHYHBIX KYJBTYP M HMX COPTOB, O TOM, Kak
cneayer obpafaThIBATE NOYBY M YXa:XKHBATh 3a HeHl, 4robbl NOJAYYHTE XOpolIHe
yposKaH, B T. II.

Pacrenusa MCHons3vIOTCH KAK ChIPLE HA HNPeANPMATHAX NHIIEBOH, JeCOXHMMH-
qecKoH, OenawonosHo-OyMaskHoi, TeKcTHALHOH, dapMaleBTHYeCKONH H ADYIHUX
orpaciaeil npombinneHHoctH. M3 HMX noayuaikoT nekapcrsa, Oymary, TKaHH,
CTpoliMaTepHaJsl H MHOrO Jpyroe.

TpyaHo nmepedHCJHTE BCE, 4TO IoJay4aeT uesqoBexk oT pacreduil. Ho pacrenua
[eHHB! HEe TOJABKO TeM, YTO AAal0T IHHIY M chipké. OHM yHpallaAlOT HAIIY 3H3HB,
NPHHOCAT PajocThb.

Jeepoboii Yepena

Puc. 2. NekapcreeHHbIe pacTeHKa

;ﬁrﬁ;mm’materiailﬂﬂl
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Beenerune. boTaHuka — Hayka O PacTeHURX

Puc. 3. MUcnone3ogadie pacTedn NpM o3eneHeHund ropofos

VMeno ucnoinL30BaHHBIE B O3efleHeHHMHM pacTeHHs He TOALKO OYHIAKT BO3AVX
OT BpeAHBIX JAJif 3/[0pPOBLA BEIleCTB, HO ¥ JIeJaT HaceléHHbIe NYHKTH YIOTHBIMH
M KpacussIMH (puc. 3). llna oseneHeHHA B ropofax 4YacTo MCHONbL3YIOTCA TaKHe
pacTeHHMA, KaK KJEeHbl, TonoadA, Depessl, JHNBI, ACeHH, JIMCTBEHHMILbI, CHPeHH,
WPHCHI, THBMAHR, HapXaTiel, TETVHHH H JpyrHe.

Bhr anaerte, uto Hes pacTeHMi HU3HL Ha Haleill naaHere HeBoamoskHa. Muorme
BH/bI #HBBIX OPraHM3MOB YiKe HCYe3J M ¢ JHIa 3eMJIH, JAPYTHM yrpo:aeT BbIMH-
paane. CoxpaHHTh, & BO MHOIMX pPersoHax 3eMJaM BOCCO3NaTh OJAronpHATHBIE
ANA HHU3HH pacTeHHH NPHPOJHBIE VCJIOBHA — OJHA M3 IMIaBHBIX 3ajJad 4YesoBe-
yecTBa. Ecan XozAicTBeHHAA NeATEeNbHOCTh HeJ0BeKA He ONMpaeTcA HA 3HAHHA
3aKOHOB IIPHPOALI, 3TO NPHBOANT K paspVIIeHHIO CHAOMHBIIHXCA B ONpHpOJe KO-
cHCTeM, cOKpameHuio GHopasHoobpasusa opramusmos. Jlna pannoHanbHol xoasaii-
CTBEHHOH JeATeJlbHOCTH 4YeJdoBeKY HeoDXoAMMBI 3HaHHMA OOTAHHEKH.

3AMNMOMHHTE

Borannka * Anarommna pacrennn * Mopgonorna pacrenmws * Cucremarnka =
@usnonorua pacresni * [ManeoboraHnka * IKONOrHA PacTeHMH

lPOBEPBTE CEBA

1. Yro uayuaer Boranuka?
2. Kakue pazgens sbigensioT B GotaHuke?
3. Kakoe 3HayeHWe WMEIOT pacTeHMs B MM3HW 4Yenoseka?

Mouemy yuéHbie-BoTaHMkK BbLIBOAAT HOBbIE COPTa Ky/bTyPHbIX pacTeHun?
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Mos naGoparopus

BbINOJIHHTE 3A4AHHE

Mcnonbaysa gononHuUTENbHbIE MCTOUHMKW MHAOPMALWK, NOArOTOBLTE OGHO M3 Co0b-
weHnin. Temy cooblueHWs 3apaHee COTNAcyWTe C YYMTesem.

1. Mpodpeccun, Ana KOTOPLIX BakHbl BOTaHWYECKWE 3HAHMA.

2. Kpatkasa ucropus pa3zsutus BOTaHMKM.

3. KoMHaTtHble pacTeHWs B MOEM foMe.

| 370 MHTEPECHO ]

MUctopus paseuTa BoTaHuKu ces3aHa ¢ uMmeHem Apucrorens (384—322 po w. 3.).
MmeHHo 3TOT ApeBHErpeYeckHi Y4eHbIW Ha4Yan NPHMCMATPHMBATLCA K OKPYMAIOLWEN NPH-
poae W eé npegcrasurenam, OgHum M3 Haubonee 3HauMMmbix AnA BOTAHMKKM Toro spe-
MeHu cTan Tpyg ApMcroTens «Teopua pacTeHuHs®, B KOTOPOM OH CAenan nonbiTKy
pacckasath O NPeACcTABHTENAX MHBOM M HEXMBOW npupofbl ¢ GMNOCOCKOR TOUKM
3PEeHMA.

OpanH M3 ero y4eHwkoe — Teogppacr (372—287 po H. 3.) BHEC OrpoMHBIM BKRNAA
B M3y4yeHue pacTeHuHd. B ceoux HayuHbix TpakTatax «Mcropua pacteHuds W e¢llpHumHbl
pacTeHWi» OH gan onucaHve Bonee Yem NATUCOT Pa3fIM4YHBIX BWUOOB PaCTEHMH.

Teothpact 6bin ocHosaTenem 6oTaHMKM Kak CaMOCTOATENbHOM Haykd. B ceoux
paboTtax Y4YEHbIH 3aN0XKM/ OCHOBbl KNACCH(PMKALUWM M  (DU3MONOTHH  PACTEHMH.
OH BblgenHn KYNbTYPHbIE W AHKHE PACTEHMA, BEYHO3ENEHDIE W C ONANAKLUMH NHUCTA-
MH, PACTEHWMA CYLUM W BOAbI, XBOWHbIE M UBeTKosble. OnMcbiBas Kaxabii BMA pacTte-
HMA, Y4YEHbIH yKasbiean MHtpopMaumio ob MX pacnpocTpaHeHHMH W WMCNONb30BAHWM
B XO3AWCTBE W MefMUMHE.

OH BbiienHn OAHO- W [ABYAONbHBIE PACTEHMA, YKA3aB HA rNABHbIE PA3NIUYMA MeX-
AY HUMM, ONKcan CTPOeHWE LBETKOB M CEMSH, BNEpBble BBEN TEPMMHBLI «NIOAY, «OKO-
NONNOAHHKS, «cepueBUHa» M Aap.

Tpyabl Teodpacta Ha NPOTAMEHMH MHOMMX CTONETHH OKAa3blBANM OFPOMHOE BAMSA-
HWE Ha pa3suTWe BOTaHWKM, NOITOMY €ro MO NPaBy CUMTAIOT «OTLOM BOTAHWKHY.

3ALAHUA ANA TIOBO3HATEJ/IBHbBIX

1. Ucnonbays pucyHok 2 Ha c. 1, TeKcT yuyebHHMKa W [ONONHHTENbHbIE HCTOYHHMKH
MHOPMaLUWK, NOArOTOBbTE COODLEHHE O NEKAPCTBEHHbIX PacTeHMAX, NpoM3pac-
TAlOWKMX B BALIEM PETHOHE.

2. Ha ocHoeaHuK maTepuana naparpadca M JONO/HHTENBHBIX HCTOYHHKOB MHOPMAaLWK
NOAroTOBLTE COOBLIEHHE O PAaCTeHWAX, MCNOMb3yeMblX ANA O3eNeHeHUA B Ballem
ropojie, panoHe M T. M.




Cradak ¢ vioom/material ‘-_Eui

b gl R E e R P R CECRTE BTSSP E e

1 OBIIIUE IIPU3HAKU,
* PABHOOBPA3MUE,
PACIIPOCTPAHEHMUE,
3HAYEHUE PACTEHUHA

MuoroosPAZHE  PACTEHHNA. IlapcTsoO
Pacrenns obweguaser 6onee 350 TwIC.

1. Mo KakMM NPW3HAKaM PACTEHWA OT/iMua- BHAOE M MIPEACTABIEHO CAMLIMH PA3HO-
IOTCA OT QPYrdx opraHusmos? obpasHBIME doOpMAMH — OT OIHOKIE-
2. Kak uenoBeK MCNoNb3yeT pacTeHus? TOYHBIX MHKPOCKOIIMYECKHX BOLOpochaeid

JI0 OTPOMHLIX JIePeBLEE, BOZBLIIIAIOIITHX -
cA Han semneil bomee wem Ha 100 ™
(puc. 4).

Pacrenus 3aHMMAIOT BCEBO3MOXKHEIe MecTa oburanus. OHM BCTpeYalTCH Bea-
e, Kyia TMpPOHHKAET COMHeYHHIH cBeT. OHM XHBYT HaA CVIle H B BOoJaxX Mopeii,
OKEeaHOR, PeK W 03ép. Benwko mMHoroofpaswe pacTeHHWH B TPOTHYeCKHX, cyOTpO-
OHYECKWUX W YMeDeHHEIX 30HAX 38MJIHM, HO BEI MOpasHTech MHOT0OOpA3ZHMI0 BHIOB
pacTeHMit M B XOMOAHLIX 30HAX TYHAPLI H APKTHYECKHX TNYCTHIHE B JeTHHI
nepuon. Pasnnuna npofomxKUTeNLHOCTE MKHU3HHM pacrennii. Tak, BosapacT cexBoil
moxkeT gocturaThk 4000 m Gonee ner. CeKBoila ABNAeTCA TaKyKe OJHUM H3 CAMBIX
BEICOKHX JepPeRBeB HA IIIaHeTe, RBBICOTA OTAENbBHBIX OHKI3EeMNOJAPOB JOCTHrAeT
115 merpoe. CymecTeyioT AyOel, KoTopelM Oomee 1000 meT, HO ecTh pacTeHHd,
MCMBYIIIHE BCEl'0 HeCKONLKO MeCcflleB, Hejlelh M jJa)e JHeH.

XAPAKTEPHBIE NMPH3HAKH PACTEHHA. PacTeHHA MMeOT NpeMMYIIeCTBEHHO 3ee-
HYK OKPACKY, HO MOryT ObITh OKpalleHbl B KPacHBIN, OVpLIA, :ENTHI W ApYTrHe
neera. OKpacka pacTeHHWIl onpefeldeTcd HAJTHIHEM B HX KJeTKaX ocobEIX KpacH-

—100 m

-T1m

b

Enk Bepésa Ceksoin JBKanMnT
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Puc. 4. Pazmepsl pacTeHum




Cray

N L N P W G PR A o LW e A W G P N

fnasa 1. Pactenne — XMBOW OpraHM3M

Puc. 5. Pactenna-napasutel: MeTpos kpect (a), noswnuka (6)

Teneil — NMHrMeHTOR (0T JaT. nuzmenmym — Kpacka). ¥ pacreHmit Haubosee pac-
NpoOCTPpaHEH 3eNeéHbIH NMUIMeHT — XJaopodunn. OH urpaer UpesBbLIMAHHO BAMKHYID
pons: yIABAMBAET COJMHEYHBle Jy4uM M obecrneuMBaer YCBOeHME HMX SHepruH.
910 HeoOXOAMMOe YCIOBHEe ocyllecTBiAeHuA dorocHHTesa (oT rped. pomoc — cBer
H cuHmesuc — coeilHHeHHe) — Iponecca o6pasoBaHMA OPraHMYECKHUX COefMHEeHWH
U3 HeOpraHM4eckMx (BOABI M YIVIEKHMCJOrO rasa) 3a C4éT 3HEPruMM CBeTa.

CoocobuocTs Kk doToCHHTESY — MMaBHaA XapakTepHad ocobeHHOCTH IIpejcTa-
puTenel naperea Pacrenusa. Ho HexoTopkle pacTeHHMA He crnocobHbl K (oTOCHH-
Teay, HalpUMep, pacTeHHUs-NapasHTbl 3apasuxa U Ilerpor KpecT He cojep:ar
B KJeTKax xXjaopogunna. OHH NHTAKTCA MOTOBBIMHM OPraHMYecKHMM BellleCTBAMM,
noJy4aeMbIMH M3 OPraHM3Ma pPacTeHWH, Ha KOTOPHIX napasuTupyior (puc. 3).

Emeé oauoit ocobenHoCThH pacTeHMit #ABIAeTCHA TO, YUTO OHM, B OTJIHYHEe
OT MMBOTHBIX, MMEMOIMHUX (34 HEMHOIMM HMCHJIYeHUeM) OrpaHHMYeHHBIN NepHoj
pocTa, PacTYT B TeueHHe BCeill cBoeil MM3HM.

PacTrenna He cnocoOHBI AKTHBHO NepejBHIaThCA, HO OHM 0OJaNalOT ABMKEHH-
amu. Hanpumep, oHl cnocofHBI IIOBOPAYMBATECA M PACTH B CTOPOHY MCTOYHHKA
ceeta (puc. 6).

Puc. 6. [1pnxeHnA pacteHws
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§ 1. Obwwme npuiHaky, pasHoobpaive, pacnpocTpaHeHWe, 3HavYeHue PacTeHni

Bece pacTenmsa B 3aBHCHMOCTH OT CTPOEHHA TPAJAMIHOHHO IOJpasjieldioT
Ha Huswue u evicwue (puc. 7).

Huzmme pacTeHHA He MMEHT CJ0MKHOIO TKAHEBOTO CTPOEHHA. ¥ 3THMX pac-
TEHHH HeT HHM KOpHeiH, Hu cTebiaei, HM aHcTeeB. Teno Hanboslee NPHMMHTHEHBIX
HHU3MIMX PACTEHHMH MOMET COCTOATE M3 OfjHOH KJgeTkH. Teno MHOTOKIETOMHBIX
HHU3MINX PACTeHHH HA3BLIBAIOT CHOEBHIEM HJIH TaJAJdoMoM (OoT rped. manioc —
MOJIOJad BeTKa, POCTOK).

K HM3IIMM pacTeHMAM OTHOCATCH BOJOPOCIH.

V BRICHIMX pAacCTeHMH TeJ0 pac4yjieHeHO Ha opraHsl — JHcTocTebelbHBIE mobe-
' ¥ KOPHH (3a HMCKJHOYeHHEeM MXOE), KOTOPBIE COCTOAT H3 PasJIHYHBIX TKaHeIl.

-

Sl

e

lonocemeHHbie
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Puc. 7. PacTeHus HU3LWKE W BhICWMe
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fnasa 1. Pacrexnie — xHBOW OpraHMamM

Bricmine pacrenusi obbeguHAT B ABe OoAbliMe IPYINILI: COOPOBLIC M CEMeHHBLIC
pacTeHns.

K @biciuum cnoposvim pacTeHHAM OTHOCATCH MXH, XBONM, NJayHBl M Oalo-
POTHMEHM, KOTOPbLIE PA3MHOMKAKTCH € HOMOILID CHOP.

Botcwue cemennsie pacrenus obpasywoT cemMeHa, ¢ [IOMOUILI KOTOPBIX OHH
pasmuosxalorea. Cpejy HMX BRIJEJAHIOT IOJOCEMEHHLIE M NOKDBITOCEMEHHLIE pac-
reHuA. I'onocemenHble BeTKOB He uMeloT. CeMeHa ¥ HMUX HAXONATCA Ha 4elIyAxX
HIHINEK, T. e, He 3al{HIIeHbl NOKPOBAMH ILJIOAOB.

Cpeau BhICINMX pacTeHuil HaubGosee BHICOKYIO OPraHM3allMI0 MMEIOT NOKPBITO-
ceMeHHBIe pacTeHuA. IlokpelToCceMeHHBIE MMEIOT IBETKH, M3 KOTOPBHIX obpasyioTcs
naosel ¢ cemeHamu, OTclola UX HABBAHHMA — IBEeTKOBLIE, MK NOKPBITOCEMEHHBIE.

SHAYEHHE PACTEHHNI B MPHPOJAE. PacreEnsa oforainaiorT BO3AYX KHCJIOPOAOM,
HeoDXoAUMMBIM AJIA AbIXaHMA MMOYTH BCeX YKHUBBIX CYINECTB, M NOIVIOIIAKT M3 BO3-
AyXa yriaeKHcablil ras.

Vyénble YCTAHOBHMJAM, HTO PACTEHHMS HMMEKT pPasJiMYHYI YYBCTBHTENBHOCThH
K 3arpasHeHMI» okpy:xawineit cpeasl. Haubosee uyTko Ha sarpsAsHeHHs pearu-
PYIOT MXH, €Jb, [IMXTa, COCHA M Jpyrue pacrenusa. Habnwopas 3a sarumu pacre-
HMAMM, YUEHEIE OYEHbL TOYHO MOIYT CYJAMTL O 3AIDASHOHMH OKDYKawUieil cpeibl.

Ecnu Hambonee 4YBCTEMTe/IbHBIE K 3arpAsHeHHID DACTEHHS MOTYT CHVHHTh
NOKA3aTeNAMH COCTOAHMA OKPY:KaloWel cpefibl, TO YCTOHYHBLIE CJleAVeT HMCIOJIb-
B0BATH AJH O3eJeHeHHA TOPOJIOB ¢ PA3BUTOH IPOMBIIIIEHHOCTBIO M OOJBINNM
YHCJIOM aBTOMOOMUIIEH.

Haubonee ycToHUHMBLE K 3arpAsHeHHIo aTMocdepHOro BoaAyXa axkanusa Oenas,
akalnua MMENTas, TONOAL, KamrTaw, Oepésa, oabxa, WBa, OOAPBIIIHMK, CHPEHB,
JMUCTBEHHHIIA ¥ JAp. DTH PACTeHHMA aKTHBHO NOTVOMAIOT M3 BO3AyXa pasJIuvyHBIe
Bpej/lHble BellecTBA W ABIAKTCA XOPOIMMMH NELIeYIOBHTEIAMH,

Basxkayo 5KOMOrHYecKylo M O3J0pPOBUTENLHYIO POJIE MIPAIOT jeca BOKPYr Npo-
MBIIIJIEHHBIX HeHTpoB. ABAsSAch YCTOWYMBEIM pacTHTEeNbHEIM coobijecTBoM ¢ 60JIb-
MM YHCIOM BHAOB, Jec ocofeHHO aKTHBHO morvioinaer M nepepabaTeiBaeT Bpej-
HblE BellecTBa.

Pacrennsa cayskar numjedl pacTHTeNbLHOAAHBLIM AHBOTHBIM, KOTOPLIMH, B CBOK
odepenb, nutarores xumHuk#H. Jleca, ayra, 6oaora M OVCTHLIHM HACeNHdOT pas-
HOODpasHBIE NPEeACTABHTENH HBOIMO MHpAa.

3AMNOMHHTE

Cnoesuuje * Tannom * Tkanu * Opravs * Huswne pacrerns * Bsicume pacre-
HH#A * Boiclune CrnopoBeie PACTEHHA * BeiclwiHe ceMeHHble pacreHHAa * MurmenTsl

MMPOBEPLTE CEBA

1. KakoBbl xapaktepHble NpM3HaKkW, NpMcyliMe pacTeHuam?

2. Y7o Takoe TKaHW W opraHbi?

3. Yem paznuuaioTcs NPeAcTABMTENH HM3LMX H BbICLUMX PACTEHHH?
4. Kakoe 3HayeHWe WMEKOT pacTeHWs B npupoge?

4 € vic.com/materiali0i

MNouemy PacTeHWA BadHbl ONA CYLWEeCcTBOBaHHMA MH3IHM Ha Hawen nnaxere?
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CTPOEHUE PACTUTEJIBHOHA
* KJIETKHA

Bel y:xe 3HaeTe, 4TO Kaskjasd KJIeTKa
HMeeT TpH obA3aTenbHBIEe YacTH: Kle-
1. Yro Takoe knetka? TOUHYI0O MeMOpaHy, IIMUTOILIASMY M IeHe-
THYEeCKHI anmapar.

2. MoyeMy ANA M3yYeHWs Knetok Heobxomw-

MO WENONb30BATH YBENMYMTENbHbIE NpH- Knerku pacreHuii umeioT ocobeHHO-

Gopbl? CTH CTpOeHHA, KOTOphle OTJAHYAIT
3. MNoyeMy MMKPOCKGN, C KOTOPbIM Bbi HX OT KJETOK OPraHH3MOB, OTHOCAIIMX-

pﬂ.ﬁﬂ‘lﬂ.&T&, HA3BIBAKT CBETOBbIM? ¢ K APYTHM IIApCTBAM (puc. 8).

Knerku pacrennii, KpoMme Kiemoy-
HOU memOpaHsl, UMelOT eIe U KJemou-
ryw ofonouxy (cTeHKY), B COCTaB KOTOpoH BXoauT Henmtoaosa. OHa mprgaer
KJIETKe MMPOYHOCTE W onpedenseT eé popMy. B ofonodyke ecTs TMOPHI, TO3TOMY OHA
MPOHHUIAEMA JJIA BOJALI, COJEH M MHOTHX OPraHWYecKHX BeIllecTB.

Mem6pana — ToHKad NAEHKA, HAXOAAMAACA NMoj 000JMOMKONR KIETKH, JEerko
OpoHUIIAEMA [I8 OJHHX BeNlecTB M HenpoHMnaeMma aaa Apvrux. Ilomynpo-
HUIAEMOCTh MeMOpaHBI coXpaHAeTcsd, NOKA KJIeTKa HBa. TaxkaMm obpazsom
MeMOpaHa pPervivpyeT NOCTYILIeHHe BellecTB M3 OKpPVKAKINed cpelbl B KIETKY
M M3 KJeTKH B OKPYKaONIVIO €€ cpefy.

Iuronnasma (oT rped. Kumoc — cocyn # naaima — obpasoBanue) — BHY-
TpenuAa cpena KiaeTkn. OcobeHHOCTHIO MMUTONIAZMLI ABJIAETCH €€ IIOAVAKHIAKOe
COCTOAHWE, oDeclleYHBaloiee CcOOCODHOCTE K BHYTPHKJIETOMHOMY JABHKeHHID.
B Hell HaXogATCcA pasIWYHBIE OPraHOMALI (OT rped. OpzaHOH — OpPraH) H KJe-
TouHEIe BRKIOYeHHA. luTonnasMa ofkelMHAET BCce KIeTOYHEIE CTPYKTYPH B obe-
crueuHBaeT MX BzauMmoaeiicTeue. IIpM cHIBHOM HAUpEBaHMM M 3aMOPaKHBAHHH
HHTOILIAZMA PA3SPVINARTCH, M TOIJA KJIeTKAa [norubaer.

MnaamaTtuyeckan membpaHa

Bakyone
Xnoponnact

Anpoiwko
MuToxoropus

p—

—
! __ ' 7 ———— KnerouHan
- \ ' cTeHka
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Puc. 8. CtpoeHMe pacTUTeNbHOW KNETKW
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fnasa 1. Pactenne — XMBOW OpraHM3M

B nuronnasme HaxoguTcs HeBoabinoe maoTHoe agapo. C mOMONbIO 3MEKTPOH-
HOT'O MHEpOcKona 61710 YCTAaHOBJEHO, YTO HAPO KJIETKHM HMeeT O4YeHb CI0HOe
CTPOeHMe. JTO CBABAHO C TeM, 4TO SAAPO PEryJAHPYET NPOIECcChl KU3HeAeATeb-
HOCTH KJETKH M B HEM DACHOJOXEHBl HOCHTEJMH HACJEJCTEEHHOH HHQOpMAaIHH
0 KJIeTKe M OpraHMsMe B [eJ0M — Xpomocomsl (OT rped. xpoMma — Kpacka
M coma — Tenabile). Or XpoMocoM 3aBHCHT CXOACTBO poAMTeN el M MOTOMCTBAa.
B apgpe mMoeT HAXOAHUTBCA OJIHO MJIH HECKOJBKO AAPBINIEK.

XapakTepHoil 0cofeHHOCTBIO KJIETOK PacTeHMHl ABJIAETCA HAJMHMYME B HHUX ILja-
ctig ¥ Baxkyonei. IlmacTmasl — MHOrOYHMCISHHBIE MEJKHEe TeJablla, HAXOAATCH
B nuTolLiasMe u OwiBaioT OecluBeTHBIMH MJIM OKpallleHHbLIMH B pasiuudHbIe I(BeTa.
B GecrpeTHBIX NAacTHAaxXx — JedKonaacrax (oT rped. aeikoc — Genbld H naac-
moc — BEUISILIEHHBIN) HAKAILTHBAIOTCA 3anackl IUTaTeNbHbIX BemlecTs. [lracTuasl,
OKpallleHHbIE B MENTHIA H KpacHbIi IBeTa, — XPOMOIIACTBI (OT Iped. xpoma —
Kpacka) onpefie 0T OKPACKY IIBETOBE, OCEHHHMX JIMCTHER, 3PeJkIX IJIOAOE.

Hanbosee saxkHoe 3HaAYeHMe HMMET IIJIACTH/ALI, OKpallleHHBIe B 3elleHkIi
[BET, — XJoponaacTtsl (0T rped. XxJgopoc — 3eleHbIl), cofepsxalime xaopodmit.
B xnoponnacTax IPOHMCXOAHMT nponecc GOTOCHHTe3a.

IlnacTHaR MOTYT NpPEBPAIIATRECH H3 OJHOTO BHjAA B Apyrof. Tak, JeHKoNJIacTh
MOTYT NpPeEpPAINaThCA B Xjoponnaactel. [IpumepomM MoMKeT cIyKHTE No3e/leHEHHE
Kiaybuent xaprodenna Ha csery. OceHHAA OKpacKka JIMCTBEB CBS3aHa ¢ TeM, 4TO
NPOMCXOAUT paspylleHHe XJIopoduiia M XJOPOMNJIACTHI MpeBpAIlalTCA B XPOMO-
naacTsl.

Oupacka, gopmMa ¥ pasMepsl KJIETOK PA3HBIX OPraHoB pacrTeHuil oueHsn pas-
HoobOpasasl (puc. 9).

ITourn BO BCEX PACTHTENBHBIX KJETKaX, ocobOeHHO CTapbiX, XOPOIIO 3aMeTHBI
MOJOCTH — BAKYOJAH (OT JaT. 8aKyyc — NycToil), orpaHuYeHHble MeMOpaHoi. OHu
COAEPIKAT KJETOMHBIH COK — BOJIHEIH PACTEOP OPraHMYECKHX H HeOPraHMYeCcKHX

KneTtku

Qﬁvaeﬁc

MAKOTH
apbyaa

CKOpnyNel opexa HIYyHUX BONOCKOB NMCTEEB

Puc. 9. Qopmbl pacTvTenbHbiX KNeToK

_i?ﬁ_;mfmate,riallﬂli
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§ 2. CTpoeHWe pacTUTesHON KNETKH

coepuHennii. Paspesasa cnejslil moj WAM APYIYVI0O COYHYI0 YacTh PpacTeHM:H,
MBI INOBpoagacM KJETEH, H H3 HX BﬂRFUJIEﬁ BhRITEKAET COK.

Ba)xHyi0 POk B KHU3HEACATEIBHOCTH KJSTKH HMIpalT MHTOXOHApHM (0T rped.
MUMOC — HUTh B XOHOPUOH — BEPHBIIIKO, KPYIHHKA) — OPraHOMALI OBalb-
HOH ()OpPMBI, KOTOPLIE MOMHO PACCMOTPETh B IIMTOIIAZME KJIETKH NpH 60JLIIOM
VBeJIMYeHHMH B MHKpOCKON. B HHMX NpoTekamT Npolecchl, B pesyJbTaTe KOTO-
PHIX BBIIEJIAETCA HePrudA, HeolXoguMmad AnA paboTbl APYIHX CTPYKTYP KJIETKH.
anMY MHTOXOHAPHH 4acTO Ha3bBIBAKT «3HepreTHYeCcCKHMHE CTAHIIMAMH HKIeTEH?.

KonuvecTso B KJIETKAX BAKYOJMEeH, IJIACTHA, MUTOXOHJAPHH, TOJMIMHA KJIETOY-
HOH U‘ﬁﬂﬂﬂ'qﬁﬂ, PacnooxeHHe BHYTPEHHHX COCTABINAKMOKHX KJIETHH CHJILHO
BADBHDVIOT M 3ABHCHAT OT TOI'0, KakKyiO li)}’HRlJ,HI'O BRINOJHAEST KJeTKa B OpraHH3-
Me pacTeHMud,

Co cTpoeHHMeM pACTHTENBHOH KJIETKH MOMHO NNO3HAKOMHTBCHA, NPHIOTOBHE
H paccCMOTpeB IN0J MHKDOCKOIOM IpellapaThl HellyYH KOKHIIBE JVEaA, KIeTOoK
JHCTa 3J100e H KJIeTOK IIJIOJOE TOMATOR, pﬂﬁHHH H HIHIIOBHHEKA.

3ATNNOMHHTE

Knerouynas membpara * Knerournas crevka * Luronnazma * Sgpo * Agpeiwko
Xpomocome: * Muroxongpuu * Bakyonu * lnacruge:: xnoponnacrsi, nesikonna-
CThi, XpoMonnacrel * Xnopoguan

lIPOBEPBTE CEbBA

. Kakoe ctpoeHMe Wmeer pacTMTensHas knetka?

Kakyto ponb BLINOAHSIOT NNACTHAbl B KAETKAX PacTeHWH?

Kakyro dyHKUMIO BbiNONHAET KNeTouHas Membpaxa?

Kakyto dhyHKUMIO BbINONHAET KNeToyHaa cTeHka (obonoyka) B KNeTKax pacTeHuH?
Kakylo thyHKUMIO BbINONHAET reHeTHYECKHH annapar KNeTku?

Kakue ocoBeHHOCTM CTPOEHMS, OTAWYAIOWMWE MX OT KJAETOK APYIHX OPraHW3Mos,
HMEIOT KNETKH pacTeHHH?

BWN

C yem cesasaHbl ocobeHHoOCTH CTROEHHA PaCTHTENbHbIX KneTok?

| LWATH K YCITEXY |

Dns toro ytobel fAyywe ycROMTH MaTepdan uayyaemoro naparpacpa, HeoBxogumo
cocTaeuTe ero nnad. Mnad gomkeH oTseuatbh chegywowum TpeboBaHuam:
1. MyHKTBI NNaHa AOMKHBI OTPaXKaTb rNABHbIE MbICAH.

2. MNyHKTbl NNaHa Aom¥Hel 6bITe cBA3aHbl Mexay coboH no cmbicny.
3. MyHkTel NnaHa gomkHel BbiTe ChOPMYNHPOBAHBI KPATKO W YETKO.

Mpu cocTaBneHWH nNnaHa TEKCT AENWTCA HA YACTH (CMBICNOBBIE eAMHULBI), U B KadK-
[OW M3 HUX HAXOAWTCH rnaeHas Mbicnb. Ytobel Bam Bbino Nerye cnpasuTbes € 3THM
3afaHvem, 4YMTan TekcT naparpacha, 3apasakte Asa sonpoca: «0 4eEM 3nech roBopuT-
ca?» W «Y1o o6 3Tom roeopuTca?». [epsbid Bonpoc NoMoeT BaM pa3buTb TeKcT
Ha CMbICNOBble efMHMLBI, & BTOPOW — BbIAENWTE CaMOe CYLIeCTBEeHHOe, rNaBHoe
B 3TOW 4acTi TeKcTa.
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(nasa 1. PacTeHwe — XUBOW OPraHAIM

Yy Yy IIIaay.

Mos naboparopus
| MCCIIEAYMTE |

NPUTOTOBNEHHME U PACCMATPHUBAHWE MNMPEMNAPATA KOXHWLUbI HELLYW NYKA
noa MMKPOCKOMNOM

uBl‘lh FIE‘DTH: Hay4HThCA CaMOCTOATENbHO NPUIroTaenyHeaTbh nNpenapar KosHLUbl
Yewyd NyKa gns H3yd4eHus KNeTo4HOro CTpOeHWA nogd MHUKpOoCKonoM.

Marepuansl  obopyaoBaHWe: NykoBula, PacTBop MoAa, unbTposansHas Byma-
ra, Mapns, NWNETKa, MMHUEeT, NpenaposanbHas Wrna, MMKPOCKON, npeaMeTHoe
M NOKPOBHOE CTEKNa, Bofja.

Xop paborsi

1. Paccmotpute usobpaxerHylo Ha pucyHke 10 nociefoBatenbHOCTb NPMIOTOBAEHWA
npenapara KoMWUbl Yewyd nyka.

Puc. 10. NpyroToBneHne MUKponpenapata koxuubl Hellyu nyka
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§2. CTpoeHue pacTuTensHon Knetku

. MNMoparotoebTe nNpeaMeTHO® CTEKNO, TWATENBHO NPOTEPEB ero Mapned.

. Munetkon HaHecute 1—2 Kannu BofAbl Ha NpefiMETHOE CTEKAO.

MpK NOMOLK NWHLUETA OCTOPOXKHO CHUMWTE MafeHbKWA KYCO4eK npo3paqvHon

KOXMLbl C BHYTPEHHEW NOBEPXHOCTH Yellyu nyka.

5. MonoxuTe Kycoyek KOXMLUbl B Kannk Bofbl M pacnpaBhTe KOHYMKOM npenapoBant-
HOW Wrnbl,

6. Hakpoite KOXMLUY NOKPOBHBIM  CTEKNOM, Kak MOKa3aHO Ha  PUCYHKe.
MuneTposancHol BymaroH OTTAHMTE NWLWHIOK BOAY.

7. PaccMmoTpHTe NPUMroToBNEHHBIW Npenapar npd Manom yeendyeHdd. OTMeTthTe, Kakue
YacTH KNETKW Bbl BHAMTE.

8. OkpaceTe npenapart pacTtsopom Hoga. DunsTpoBanbHoW OyMarol ¢ NpoTHBONO-
NOXHOW CTOPOHbI OTTAHMTE NMIIHWK PacTBOP.

9. PaccmoTpuTe okpalueHHbId npenapar. Kakue wameHeHus npousowwnm?

10. Paccmortpute npenapat npu BonbluoM ysenuuenud. Halgure Ha HEM TEMHYO nono-

CY, OKpYXaoly Knetky, — obDonouky; nof HeH 30N0TUCTOE BELeCTBO — LUWTO-

nnasMy (oHa MoOXeT 3aHMMaTh BCK KNETKY MWIM HAXOAMTBCA OKONO CTEHOK).

B uutonnasMe xopowo BMAHO sAapo. Hakgute Bakyonb ¢ KNeTouHsiM cokoMm (oHa

OTNMYAETCA OT LUMTONNa3Mbl NO LBETY).

[

P

MNopbi UuTonnaszma

Puc. 11. KneToyHoe CTPOEHWE KOXMUBI YellyW nyxa

11. 3apucynte 2—3 KneTkn Koxuubl yewyu nyka. OBosHausTe obonouky, UMTOnnas-
MYy, AOPO, BaKyosib C KNeTodHbIM cokom (puc. 11).

12. NogymanTe, 3a4em npenapaTt KOMHUbI YellyHd NyKa okpalKsand pacTBopoM Woja.

13. Caenanre sbisop,.

NNACTUABLI B KNETKAX NNOAOB TOMATOB, PABWHDLI, LUMMNOBHHUKA

Llens paboTtei: no3HakoMUTbCA € OCODEHHOCTAMM CTPOEHMA NNACTHA B KAETKax
MAKOTHM NAOJOB TOMarta, pAbMHbI, LWHNOBHMKA.

Marepuans u obopyposaHMe: nnogbl Tomata, pAbMHbI, WMNOBHWKA, BOAA, NUNeT-
Ka, MMHUET, NPenaposanbHas WrNa, MMKPOCKON, NPefiIMeTHOe W NOKPOBHOE CTEKNA.

Xop pabotm
1. MNpuroToebTe npenapartbl KNETOK NNOAOB TOMATOB, pABMHLI, WHNoeHKKa. [lna atoro

B Kannw eofbl Ha NpejMeTHOM CTexkne HroK nepeHecyTe 4acTHUy MAKOTH nnoga.
KoHumkoM urnbi pazfendre MAKOTE Ha KANETHKH H HEKP{JITITE NOKPOBHBIM CTERNOM.
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fhaga 1. PacteHue — XMBOW opraHnam

2. PaccMoTpuTe npenapart nofi MMKpockonoMm. Hakngute B KneTkax nnactuibl, OTMETb-
Te UX OKpAacky.

3. 3apMcydTe CTpOEHHE KNEeToK.

4. Cpaenute thopMy M O0CODEHHOCTH NNACTHM, WIYYEHHLIX KNETOK C M306parkéHHbIMM
Ha pucyHke 12. Onpegenute, NoA KakMM HOMepoM M306pakeHbl KNETKM NAoAcs
psbuHbI, TOMaTa, LWWNOBHWKA, COOTHECHTE MX C PMCYHKaMH NNogos.

5. CpaBHHTE KNETKH MAKOTH NNOMOB C KNeTKaMW NWCTa 3M10[eH M KOXHLbI YelllyM
nyKa.

6. Obcyante ¢ ToBapMWaMK No Knaccy pesynsTartsl nabopartopHbix pabor.

7. Ha ocHose uenu pabotol (cm. c. 18) u npoeeaeHHbIx HabnopeHwi caenanTe BbIBOgbI.

Puc. 12. MNnactuibl B KNeTkax NNopos

CTPOEHME KNETKHM NUCTA 3N04EN
Llens paGoTbi: NO3HaKOMHTLCA CO CTPOEHMEM KNETKW NWCTa 3N0MEH.

Marepuansl v obopypoBaHMe: anoges, Bofa, NUNETKa, NMHUET, NpenaposanbHas
urna, MMKpPOCKON, NPegMeTHoe M NOKPOBHOE CTEKNa.

19




20

Cradak ¢ vieoom/material 100

o Sl CIPCRVE R TR P R Tl IRV S SR e
§ 2. CTpoeHWE PacTHUTENLHON KNETKH

Puc. 13. MNMnactuabl B KNeTKax NWCTa 3nNonew

Xop paborsi

1. MNpuroToBbTe Npenapat KNETOK NMCTa BOAQHOrO pacTeHHa anoged. [lna 3toro oTge-
nWTe NWCT oT cTebnsA, NONOXKWTE €ro B Kanmo BOAbl Ha NPEAMETHOE CTEKNO
W HaKpOWTE NOKPOBHBIM CTEKNOM.

2. PaccmoTpuTe npenapat nog MHKPOCKOMNOM.
Hafgute B8 kneTkax nNacTMbl, OTMETbTE WX OKpAacKy.

3. CpastrunTe yBHOeHHO® NOA4 MHKPOCKONOM C pHcyHKkom 13,

4. 3apucyiTe CTpOeHHE KNETKH NIWCTa 3M04EH.

5. Cpenaiite BbisoA.

| 370 HHTEPECHO ]

CyuiecTBoBaHWe KNETOK OTKPbIN  AHMIHYaHMH
Pobept lNyk 8 1665 r. B caoei kHure «Mukporpadus,
unu OnucaHue manbix npegMeToB®» OH NWCan: «JT0
morno Bbl kasathes HEBEPOATHRIM, 2CNK 6bl B 3TOM
He yBexgan Hac MHWKPOCKON C OYEBWOHOW Harnag-
HOCTBHO®.

Paccmarpueas 8 CKOHCTPYMPOBAHHBIA MM MHKPO-
CKON TOHKWMA cpe3 npobku y npobkosoro ayba,
OH HacyuTan go 125 MnH nop, WK AYeek, B O4HOM
KBagpatHoM grolme (2,5 cm) (puc. 14). B cepaue-
suHe ByauHbl, cTebnax paanuuneix pactenun P. MNyk
0bHapy)XMn TakMe e SYEHKW — OH Haasan
WX KNETKamH. TaK Ha4Yanoch M3y4eHWEe KNETOYHOro
CTpoeHHs pacTeHuid. Anpo knetku Bbino OTKPBITO
Tonsko B8 1831 r.,, a udTonnasma ele nosgHee.

Puc. 14. Bun knetok npobru
Oyba Ha cobCTReHHOM pUCYHKe
P. Myka
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fmasa 1. Pacrexie — ®iBOW OpraHM3m

3AJJAHWA JNA NIO603HATE/IbHbIX

1.

XoTHTe yBMAeTb «McTopuyeckui» npenapat P. lyka w3z XVI 8.7 Bo moxkete ero
NPUrOTOBMTL M M3YYMTh BMECTe co B3pocnbiMM. [lnA 3aToro nonpocute yuyutens unu
poauTenei eBam nomoub. Heobxoaumo nonoXwtb TOHKMH Cpe3 cBeTnol npobkw
B CNMpT. Yepes HecKoNbKO MHMHYT HayHuTe gobaenate Bogy no kKannam, 4Tobbi
yOaNuWTh M3 KNEeTOK BO3[YX, 3aTeMHSIOWMM npenapar. 3aTeM paccMOTpuTe cpes
nog Mukpockonom. Bei yeumguTte To ke, uto P. [yk B XVI B.

MNpouutaiTe OTPLIBOK M3 KHWIM «3aHumarencHas Guonoruws» astopa M. M. Aku-
MYLIKMHA M OTBETBTE Ha BOMPOCHL

Wcnonbays wHdiopMauuio M3 AONONHHMTENbHbIX WCTOYHWKOB, BBISCHMTE, Y KAKMX
pPacTeHHH MOMHO YBMAETb KNETKM HEBOOPY)XEHHbLIM rnasom.

Haigure B Tekcre yTBepxKaeHMe, KOTOPOE YKa3blBaeT Ha €AMHCTBO >XMBOW Npu-

poAbL.
«KOXA» KNETKH

”TB.K, BCE MHBOE Ha BEMHE, H PacTeHHA, W XHBOTHbIE2, CNOMEHO H3 KNEeTOK, Kak

Monekynbl M3 atoMoB. Mano Koro B HawwW fAHW 3TO YTBEPXKAEHWE YAMBWT, Mano ANA
Koro oHo Byaer HoebiM. MMA uenoBeka, KOTOPbIH NEPBbIM M3 NIOABH YBMAEN KNeT-
Ky, — Pobept lNyk. OH Bbin accucTeHTom uasectHoro cuamka Boina. Cnyuunocs
ato 8 Anrnuk 8 1665 rogy. B To Bpemsa, Kak M3BecTHo, HaTypanWCTbl M HeHaTypa-
JIACTbI, KOTOPbIE MOrAKM NO3BONKTL cebe nogobHoe passneyeHHe, YBAEKANWCh Nynamu
W MHKpockonamu. [lokynanu WM fenanu Wx camM W CMOTPE/H B YBe/WYMTE/bHbIe
CTEKNA Ha BCE, YTO NoOnafancch NOj PyKy.

Pobept lNyk coenan mukpockon cam. M paccmatpusan 8 Hero pasHble Beld, KOTO-

pbie OTKPbIBANM Nepefi HUM CBOWM HEBWOMMbIE ANA HEBOOPYXEHHOro rnasa csoMcTea.
MosgHee oH pacckaszan ob atom B KHure «Mukporpadmsas.

OpHaxkabl emy nonanack B pykd npobka. [yk Hapesan e€ Ha TOHKME JIOMTHKM

M nonoxun noa obwekTus. M yeupgen... CTporHble PAfbI AYeeK, WM KIeTOK, KaK Hassan
ux oH. Pobept M'yKk, Kak cmor, sapucosan Knetku npobkosoro ayba. Ho otkpbitue lNyka
H ero pHCYyHKHM HE NMPOM3IBENH Bonbllore BneYatAeHUa Ha COBPEMEHHHMKOB.

MNpowno noutw 175 ner, W Tonsko B 1839 rogy 6bina cospaHa, Tak ckasatb,

obuwas Teopua knetouHoro crpoexus. Bboranuk Martwac LWnekpgen u 3conor Teogop
LllpaHH HeaaedcuMO ApPYr OT Apyra [OKA3anW, 4TO M3 KNETOK C/OXEeHa He TONbKOo
kopa npobkosoro ayba, HO W Bce BOOOLLE PACTHUTENbHLIE W XKMBOTHBIE TKAHM, BCE
JKMBOE Ha HalleW nnaHere.

Knetku FIE.CTEHHF! H HHEOTHbIX B 'Dﬁli.i,EM CHOMH. DﬂHG Ha paanmuﬁ JaKknovaeTca

B TOM, 4TO 0bONOYKH KNeTok PEETEHHI:{ COCTOAT M3 KNETYaTKH — BbICOKOMONEKYNAp-
HOro caxapa, a y MHWBOTHbIX B OCHOBHOM H3 nMnyHooe — HH,’.}DI’IQ,&DEHHK BELWECTE.

Paamepbl knetok obbidHO oveHs Mansl. B kanne Haler KpoBu nnasaet okono

5 MMAnvoHoB KpacHbIX KPOBAHbLIX WapWMKOE, Kaabld M3 KOTOPbIX KAETKA. B ONHHY
OHW okono 7—8 MHEPOH. A MHKPOH — ThiCAYHaA 4YacTb MUNAWMETPA.

Baktepuu, KaXx[as M3 KOTOPBIX TOXKe KNeTKa, ellé MeHble: B kanne soasl 40 mun-

NHOHOB BaKTEpWH KMBYT Tak e NpocTopHo, Kak pbibbl 8 npyay.

Ho 6biBaloT KNeTkH W oueHb DonblumMe, KOTOpble BMAHbI HEBOOPYKEHHLIM rNa3oMm.

Craq gl € vk.com/materiai 100
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XUMMNYECKHUHM COCTAB
* KJIETKU

KneTKH BeeX KHBBIX Oprafivu3sMOoE COCTO-
AT H3 OJHHX H TeX e XHMHYeCKHX

1. Uro Takoe xuMUHecKMid anemedT? 3MeMeHTOB. OTH e 2JIeMeHTHl EXONAT
% Caniie: XHMIIECRIS BOUACTEE BN HIDSCT- B B cocTAE O0BLEHTOB HEXKHMBOH NIPHUpO-
HEr? asl.  CxoperBo cocTaBa YKashiBaeT
Ha 0oDMIHOCTE KHEBOH H He:XHBOH opH-

POJEL.

B wkmerkax GoJBINE BCETr0 COAEPKHTCA TAKHX XHMHYECKHX DJIeMeHTOB, Kak
yraepo, BOAOpOM, KHcIopog M aszorT. Bmecre onum cocrasnamT jgo 98 % maccsr
KJIETKH.

Oxono 2 % wMacchl KJeTKH NPHXOANTCA HAa CcHeAVIOIIHe BOCEMBb 2JIeMeHTOB:
KaJXHii, HATPHWil, KaJdbIlWil, XJop, MarHWi, xemneso, docdop u cepy. OcranbHEle
XUMHYeCKHMe 3JJEeMEHTHEI COAeP:KATCA B KJETKAX B OYeHE MAJEIX KOJHYECTBAX,
Ilpumepnoe coOTHOUIEHME XMMHUYECKHX 2IeMEHTOB B KJeTKe IMOKAZAHO HA cXeMe.

Kncnopon — 68 %

Yrnepog — 17 %

Bopopoo — 10%

XUMHYeCKHe 32JIeMeHTHl, COeJMHAACE Mexay coboit, obfpasyioT Heopranmte-
CKHe M OpraHM4YecKHe BemjecTsa (cM. Tabauiy HHMKe).

XHMHYECKHH COCTaB KNeTkH, %

HeopraHwyeckue BelwecTsa OpraHHYecKkne BelljecTBa
Yrneeoqsl 0,2—2,0
Bona 40—95
Benku 10 — 20
Hupbi 1,0—5,0
MuHepantHbie conu 1,0—1,5
22 HyknenHoBble KWCAOTb 1,0—2,0
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fnasa 1. Pacrerme — XMBOW OpPraHM3M

XoTA XUMHYECKHH COCTAB KJEGTOK BCeX JKHBBLIX OPraHM3MOB CXOJeH, cOOepXKa-
HHE PAJHBIX XHMHYECKHX 32JIEMEHTOB H BeI[eCTE MOMKEeT CepPhesHO pasIuYaThCes
B 3aBHCHMOCTH OT THOA KJeTOK HM Toil (VHKIMM, KOTODYVH! OHHM RBBINOJHAKT
B oprapusme. Hanpumep, ecad B PACTHTEABHEIX KIeTKAX, KAK OpaBMI0, Ipeob-
NajalT VIMIeBOJALl, TO B KJETKAX JKHBOTHBIX — OeJKH H >XKHpPBHI.

HEOPrAHHYECKHE BEMIECTBA KJIETKH — 2T0 60da M MuHepaibHble COAU.
Boakme Bcero B KAeTKe cojepsxkurca Boakl (or 40 go 95 % eé obmieit macchl).
Boga npuaaét KJAeTKe YIPYrocTh, oupegenser eé¢ dopmy, yvHacTByeT B obMeHe
BEIIECTE.

HeMm BHIIIe MHTEHCHBHOCTE 00OMeHA BeIIecTE B TOH HIH HHOH KJIeTKe, TeM
fonbine B Hel CONEPIKUTCH BOJLI.

ITpubnusurensno 1—1,5 % obmieil Macchl KIeTKH COCTABJIAKT MHHEpaAJTbHLIE
COAM, B HACTHOCTH COJMH Kanbilu#A, Kamusa, docdopa 1 gp. 9TH HeOpraHudecKHe
BeIeCTEA MCHOJIL3VIOTCA JAJIA CHHTEe3A OPraHHYecKHX MOJeKy] (0elIKoB, HYKJIEH-
HOBRIX KMcaorT # jap.). Ilpu HemocTaTKe MHHEDAJNbLHBIX BellecTB HADVIIAKTCH
BAKHEHIIHE NPOIECChHl HH3HeJeATETRHOCTH KJIETKH.

OPrANHYECKHE BENIECTBA — CIOXHBIE YIJIepojcofiep:kaiiue coefuHennsa. OHH
BXOIHAT B COCTAE BCEX JHEHELEIX OpPranHaMOB. CHE‘-IE_TIEI CHUHTaAIH, YMTO OPraHHYeCcKHe
BellecTBa 00PASYIOT TOJABKO #HBBIC OPrAHHM3MBI, MO3TOMY HMX M HAZBAJIH OpPraHH-
geckuMi. K HuM oTHOcAT yaaesodsl, Genru, MHUpbl, HYKJAEUHOEbIE KUCAOMbL
B OpYI'He BellecTEa.

¥rneBoakl — BaXKHAS TPYONA OPraHMYecKHX BeIIECTE, B pesayILTATe paciie-
NJI€HHA KOTOPBIX KJIETKH NOJYYAlT SHEPruo, HeobXOAHUMYH ANA HX KHI3HeJedA-
TeIBHOCTH. YIVIEBOALI BXOAAT B cocTaB 000JI04eK KJIETOK, NPHJAaBAad HM Opo4-
HOCTBH. 3aIaCAONIMEe BellecTBA B KJIETKAX — KpaxmasJ ¥ caxapa, OHHM TaK:xe
OTHOCATCA K YTIeBOIAM.

Benxu urpamoT BajKHeHINVIO POJb B 3KU3HHM HieTox. OHM BXOJAAT B cOCTABR pas-
HOOOpasHBIX KJIETOUYHBIX CTPYVKETYVP, PeryIHPYIOT OPOIEecCHl H3HeIeATeNbHOCTH
M TOME MOTI'YT 3AI4cCaThCHd B KJeTKaXx.

JKupsl oTKIaABIBAIOTCA B KJeTKax. OfHa M3 OCHOBHEIX (VHKIHI XHPOB —
aHepreruyeckan. [Ipu pacuienigeHun UPOB OCBODOMKAAETCH HeoDXoqMManA HHUBBIM
opraEpaMaM sHeprua. Jupel gamoT sHepruH B 2 paza Bosbsine, YeM YIVIEBOAEI,
B3ATHIE B 3TOIH »Ke Macce.

Jna MHOIHX JEHBOTHBIX NOJKOMKHBIH JKHD — Ba)XHAfA COCTABIAIIAA TEIIo-
H3onAMKY. Jups obeclleYyHMBAOT OPraHM3M XHBOTHOI'O, BOAJAIMIEr0 B CIAYKY,
HYXHOH oHeprueii, NOCKOJMLKY W3 BHe OH He MOKeT eé moayuurts. jHKupnr — oTo
OCHOBHOM 3allac NHTATENBHBIX BellecTE M B CeMeHaX HeKOTOPBIX PACTEHMIl.

HyxknenHoBbIe KHCIOTHI HIPAKT BEAVIIVIO POJib B COXPAHEHHH HACIEACTBEH-
HOH HMHGQOpMAIIMHM M Iepejade ee IIOTOMEKAaM.

HykneHMHOBbIe KHCJIOThI COASDMATCH BO BCEX KJAETKAX, 3TO CAMbIe KDYIHBIe
MOJIEKY/JIBEI, KOTOpPEIE 00pasyIoOT #HUBLIe OpraiusMel. HyKJIeMHOBBIE KHCIOTHL IIpej-
CTABNAKT cobol eIHHYID CHCTEMY, HANPABJIeHHVIO HA XpaHeHHe W pealH3allHio
HAaCJIe/ICTBEHHOH MHQOPMAIIMM B KJIETKe.

B pacTHTeNBHBIX KJIeTKaxX B HeOGOJBIINX KOJIHYECTBAX NPHCYTCTEYVIOT TaKke
BUTAMMHBLI, aipHble Maciaa ¥ Apyrie BellecTBa.

Krnerka — 2T0 MHHHATIOPHAA NPHPOAHAA JabopaTopHsA, B KOTOPOH CHHTE3H-
PYVIOTCA ¥ TIPETepNeBAlT HIMeHeHHA pasIHvYHble XHMHYeCcKHe CcoeJHHeHHHA.
CxofcTEO XMMHUYECKOTrD COCTABA KJIETOK PAZHLIX OPraHM3MOB JIOKA3LIBAET €J[HMH-
CTBO JXHMBOI NPHPOMILI.

€ vik.com/material 100
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§3. XumMuqeckuit cocTaB KNeTku

3ANTOMHHTE

l Heopranwyecknwe sewecrea * Boga * MunepansHsie conw * OpraHHYeckHe
- seujectea * Yrnesoge: * Bbenku * Mupei * HyxnenHossie Kucnorsi

MPOBEPbLTE CEBA

1. Kakux xuMuueckux snemeHTos Gonblle Bcero B KNeTke?
\ 2. Kakylo ponb B KNneTke vrpaer soga?

@ 3. Kakylo ponb B KNETKE WIPalT MHHEpaNbHble conu?
4. Kakue selwectsa OTHOCAT K opraHH4yeckum?

5. Kakoeo 3HaueHHe OpraHM4yeckux BewecTs B knertxe?
6. Yro ykasbiBaeT Ha OBWHOCTL YKHBOW M HEMHMBON npupogbi?

MoueMy KNeTKY CPaBHWMBAIOT C MWHWATIOPHOM npupogHoH naboparopueii?

FFEERF PP REELELELS

Mosa naGopaTropus

_MCCIIEAYHTE |

OBHAPYXEHHWE BOAlbl K MUHEPANBHbLIX BELWECTE B PACTEHUAX

Liens paborsi: obHapy>KuTb BOAY W MWHEpanbHbie BELWECTBa B pacTeHHsX.

Marepuansl u obopyaoBaHMe: Kycouku cTebns, KOpHS, NWCTbEB MMM HECKONbKO
cemsH, npobupka, CNMPTOBKa, NWNETKA, NWHUET, MeTanNMYecKas nnacTuHka, Beinon-
HAWTEe AaHHylo nabopartopHylo paboTy Tonbko B naboparopuu, Nof PYKOBOACTBOM
yyuTens.

Xop pabotei

1. Nonoxute B Npobupky Kycouku cTebns, KOPHA, NMCTbEB WMAM HECKONbKO CeMsH
W HarpenTe WX Ha cnabom orHe. Yto nospunock Ha cTeHKax NpobHpKK?

2. HarpeiTe KycoukW pacTeHHMAa Ha MeTannuyeckoW nnactuHke. Owu obyraueaiwoTcs,
NOABNAETCA AbiM. 3TO CropalT opraHWyeckde sellecTea. Ha nnacTWHke ocTaértca
3ona, COCTOALLANA W3 HECTOPAIOLWMX MWHEPANbHBIX BELLECTE.

3. Cpenaiite soisop,.

OBHAPYXEHHUE OPITAHMYECKUX BELLECTB B PACTEHUAX

Llens paborbi: oBHapyuTh OpraHWyeckue BelecTsa B pacTeHWsX.

Marepuansi ¥ obopygoBaHMe: 3épHa nweHWubl, kKnybeHb kaprodens, cemeHa
NoACONHEYHHKa, Mapns, NMcT Bymard, pacTeop HOga, Kpaxman, cTakaH ¢ BOAOH, CTyn-
24 Ka C NecTMKoMm, npobupka, NUNeTka, NUHUET, MeTanMYecKas NNAcTMHKA.
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fnasa 1. Facrenue — XWBOW OpraHnIM

. 3JasepHuTE TECTO B MApAD, ONycTuTe

Xop pabotm

BoabmuTe 38pHa NWeHWUbI, pasoTpuTe
MX B CTynke B Myky, pAobaebTe
HECKONBKO Kanenb BOABI WM TNPMro-
TOBbTE KYCOMEK TecTa.

MeloYeK B CTakaH ¢ BOAOM M npo-
monTe ero. Obpasyetca MyTHaa
B3BECH.

Mepenedte yYacTe MYTHOH MAKOCTH
M3 crakaHa B8 npobupky M KanHuTe
B Hed 2—3 kannu pacteopa WHoja. Puc. 15. KpaxmanbHbie 3€pHa B KNeTKax
AupkocTe NPUOOPETET CUHMA LBET. knybHs kaprodens

BoabMuTe Ha KOHYMKE NHHUETa Kpax-

Man W pasMewwaite B npobupke ¢ eogoi. Kanuute B aty npobupky 2—3 kannw
pacteopa Wona. Boga c kpaxmanom Toye cTaHerT cHHer. 3HayuT, B 3épHax niue-
HHLbI COOEPMKHMTCA Kpaxman, KOTOpbiM OKpallMBAeTCA HOOOM B CHMHWH LBET.
KanHuTe kannwo pacTeopa Hofa Ha pa3spesaHHblid knybewb kaptocpens. Bei ybeau-
Tech, YTO B KNybHe kapTodhena Toxe ecTe Kpaxman (puc. 15).

PaccmoTpuTe ocTatok Tecta Ha mapne. Bbi yeuauTe KneHkylo maccy, eé HasbisawT
KNEHKOBUHOM WNW pacTuTeNbHbiM Benkom.

. BodbMHTe HECKOMLKO CEMAH MOACONHEYHMKE, CHHMMTE C HMX KOXYPY H pa3fasu-

Te Ha nucTe Bymaru: Bbl YBMAWTE XMPHblE NATHA. JTO NOATEEPXNKAAET HaNM4Me
3HaYMTENBHOrO KONWYECTBa KMpa B CeMeHax NOACONHEYHMKA.
PeaynbTaThl cCBOEro MCCNefoBaHMA 3aHecuTe B Tabauuy.

Beisog o cogepiaHHM

Pacrenue Ha6nwopgenne
OpraHMYecKHX BELlecTs

G :n-i]-l € vi.com/matarial 100

3épHa nueHMLb!

| Knybenb kaprocpens |

CemeHa nogconHeYHWKa

9.

Cpenadte oblMA BbIBOA O TOM, KaKOB XMMW4YeCKMH coctae pacteHuin. Cchopmynu-
PYHTE Ero W 3andluMTe B TeTpaib.

BbIMTONIHUTE 3AJJAHHE

Mayuwe naparpacd W npoBegA oONbiThl, 3anonHWTe B pabouyed TeTpagu cxemy

«XMMHYECKHH COCTAB KNETKH®.

25




Cradak ¢ vieoom/material 100

b el AR S E L PR R CFCRTE RN E S P T

4 JKUBHEIEATEIBHOCTD KJIETKH,
* E JIEJIEHUE U POCT

HPQLI,E'CCIJI AHIHENEATEJIBHOCTH B KJIET-
KE. JKHBBle KIeTKH [ABILNIAT, MHTAKOTCH,
1. Kaxkue npouecchl XM3IHeNeaTeNbHOCTH BaMm pacTyT W pasmMHOKaoTcA. Bemecrea,

HagecTHbl? HeoBXOAUMLIE ANA KUZHeAesTelILHOCTH
2. Yro Takoe xnoponnactsi? e oHW Haxo- KJIeTOK, NOCTYNAalT B HUX CKBO3b Kie-

AATca B knetke? To4YHYIH MemOpaHy B BHIe pPACTEODOB
3. Yro takoe xpomocomsl? Kakoea ux ponb M3 BHeIllHell cpelbl M JPYIHX KJIETOK.

B Knetke? B noboit xHBOIl KJeTKe NOCTOAHHO

OCVIIECTBIAKTCA CJOMKHEIE M MHOroob-
pasHble peakiuM, HeoOXoAHMMble AaA eé
JKHU3HeleATenbHocTH. Ecam WX Xoj HapymmaeTcda, TO 9TO MOMeT INPHBECTH
K CephE3HHIM H3MeHEeHHAM KH3HeAeATeNBHOCTH KJIETOK M Jaske K UX rubenn.

B MHOrOKJeTOYHEIX OPraHMaMAX IHUTONIAZMA OJHOH KJIeTKH OOBIYHO He H30-
AHUPOBAHA OT IIMTOIIAZMBI ADYIHX KJIETOK, pacloioskeHHEX pagom. Huru nuro-
naasMel COeHMHAIOT COCeJHHME KIeTKH, NpoxXoas udepes memOpaHy M HOpsl B Kie-
To4YHBIX 00o/MOYKaX, cBA3LIBAA cOCeJHHe KJIeTKH ApPYr ¢ JApPYroM B eHHOe Ilenoe
(puc. 16.)

IlrTonnasMa MOCTOAHHO MepeMeliaeTcAs BHYTPH KJeTKH. 9TO 3aMeTHO IO JBH-
JKEeHHIoO opraHouJioB. JIBMieHHe IMTONIA3IMBI CclocoBCTBYeET IepeMelieHHio
B KJeTKaxX NMUTATeJbHLIX BelllecTB M Bos3Ayxa. Yem axkTHBHee :KH3He/leATENbHOCTD
KJeTKH, TeM G0JbIe CKOPOCTH JABHKeHHA IHTOMIA3MEIL.

Mexay ofonoykaMH cocelHHX KJIeTOK HaX0AUTca ocofoe MeXKKIeToOYHOoe
BemecTBo. Ecan MeXKJIeTOMHOE BeIleCTBO PaspyUIAeTCcd, KJIeTKH pashelnHAIOT-
cA. Tak MpoMCXOANT IPH BapkKe KJy0Heil kKaprodens. B cnenwix nnogax apbyzos
M TOMATOB, PACCBHINYATHIX ADIOKAX KJIETKH TaKiKe JIENKO pPasbeJMHAIOTCH.

Jusble pacTyiie KJAeTEH PACTEHHA MOrYT H3MeHATbH cBoio dopmy. Hx obo-
JIOYKH OKPYIVIAKTCA M MecTaMH OTXOAAT APYr oT apyra. B oTux yyacTHax Memx-
KJIETOYHOE BellecTBO paspyiuaercd. BOZHMKAIOT MeKKJIeTHHKH, 3aloJHeHHBIe
BO3JIYXOM.

OBonouku
KNeToOK

Huth uuTonnaamsl,
coenHHAKLLWE cocegHHe
KASTKH

Nopbi
B obonouKax

MexiknerHuk

26

Puc. 16. BiaumodencTBUE COCEOHWMX KNETOK
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Puc. 17. PocT knetem

OBMEH BENECTE H NPEBPANIEHHE DHEPrHH. PacTenms mornomjaloT HeoOXoAH-
Mble JIIA MX JMM3HH BelllecTBa M3 BozjAyxa M mnouesl. Bemecrea, Heobxomumblie
ANA KUIHEJEeATeTLHOCTH KJIETOK, IOCTYNAIT B HUX CKBO3b KJETOUMHYIO 000JI0MKY
B BH/IE PACTBOPOB, M3 JIPYIHX KJETOK M MeXKJIeTHHKOB.

B knerkax, cofiep:KaliUx XJIOpOINJIacThl, H3 BOJALI H YIVIEKHCJIOro rasa Ha cBe-
Ty B peayabraTe (QoTocHHTe3a o6pasylTcA opraHH4YecKHe BelllecTBa, OoraTslie
BHEeprue.

ITonyuaemble M3BHEe MHHepalbHBIE BelllecTBA M CHHTe3HMPOBAHHLIE OpraHuye-
CKHe BellecTBa MCOONAL3VIOTCH KIeTkaMH aa obpaszoBaHusa HeoOXoAHMMBIX
MM BellecTB H NOCTPOeHMA KIeTOYHBLIX cTPYKTYp. Kak M 60onsIIMHCTBY opraHmMs-
MOE, IIOMHMO MHTATEJAbHBIX BelIeCTB, KJeTKaM HeoOXoXuM KHcaopoa. MoleKyasl
KHC/JIOpOJa MNOCTYIIAKT BHYTPE KJIETKH H HaNpapIAKTCA K +«IHepreTHYecKHM
CTAHIHMAM» KJETKM — MHTOXOHAPHAM. B MHTOXOHApPMAX NoJ AeHCTEHEM KHCIIO-
poja HacTh OPraHMYeCcHHMX BelllecTE pPACILUeIIHeTCH 10 BOALI M YIVIEKHMCIIOro rasa.
IroT npolecc HasbiBaeTcd KJIeTodHBIM Apixauuem. IIpu pacnajge opraHuYecKHx
BEIIeCTB BLIIEJIACTCA SHEeprus, HeoOXoauMMas INA MMUBHEJEATENbHOCTH KJIETKH.
HeHy»XHble BellleCTBA KJETKA HAKAIIMBAET B BAKYONAX MJIHM YAAJNAET HAPYXY.
9TOT IPOLECC HABLIBAIOT BhIeJTeHHEM.

PAsapAmumMocTh, [Ina KieTok XapakTepHO Takoe CBOMCTBO BCeX >XHMBBIX opra-
HH3MOB, KaK pas/[pakHMMOCTh, T. €. OHH PearMpyroT Ha BHelllHWe W BHYTpeHHHe
ROZJIEHCTENA.

[TpumepoM pasapa)KMMOCTH ABISAETCA H3MeHEeHMe MHTEHCHMBHOCTH JIBMIXKeHHHA
IHUTONJa3Mbl B PACTHTENBHBIX KIETKaxX Moj BAMAHHEM TeMIepaTypbl. YCcTaHOB-
JeHo, 4To HauboIee HHTEHCHBHBIM JIBH:KeHHe IMTOILIA3MEI, KAK NpaBuio, Onisa-
eT npu Temnepatype 37 °C, Ho y:e npH Temnepartype Bhime 40—42 °C ono npe-
KpaljaeTcs.

Tverop (ot nar. mypzop — B3AYTHe, HATIOJIHEHWE) KJIETKH obecrneuyuBaeT BHY-
TpeHHee jlaBieHMe Ha KJeTouHyw obonoury. lasnenme co3flaéT KJIeTOYHBIH COK,
HaxoAAnHicAa B Bakyoasx. Baxkyonu B pacTHTeNbHBIX KIeTKaX NOABIAIOTCH
noctenenHo. B MOMo/BIX KJAeTKaX KJAeTOYHOIO COKA COJIEPMUTCA Majo, MOITOMY
OH HAXOAMTCA B MeJKMX Bakyoaax. Ilo mepe pocra KJIeTOK KOJHYECTBO KJIETOY-
HOro coka yeenauuupaerca (puc. 17). IlocTeneHHo BaAKYyOaH YBeNIHYMHMBAIOTCA M IPH
CONPHKOCHOBEHHMH caMBaTcsa. B pesyasraTe obpasyioTca oAHa-ABe Boabliipe
pagvonu. Ilpu HenocTaTke BOJALI JaBleHMe KAeTOYHOI'O COKA YMeHLIIAeTCs, M MBI 2?
HabmomaeM VBAJaHHEe pacTeHHH.
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§4. XiaHeneaTensHoCTE KNeTkM, e qeneHne M pocT

Obonouka fgpo Aapsiwke Xpomocomsl  Uutonnasma

1 XV.

Puc. 18. [JeneHwve KnetEm

JEJEHHE KJIETOK. B ocHoBe BCceX (OpPM pPasMHOMKEHHMA JEXKHT JelleHHe KJeT-
EH (puc. 18). B peaviaeraTe AeJeHHA KIeTOK OPraHM3MBI He TOJLKO PaSMHOMKA-
HOTCHA, HO M PACTYT.

Heneruno KIeTKH OpeAlIecTBYeT AedeHHMe sAapa. [lepex HagadoM JelleHHA
KJeTKH AP0 VBeJIWYHMBAGTCH, H B HEM CTAHOBATCH XOPOIIO 3aMeTHLI XpPOMOCOMEL.
Bei vie g3HaeTe, HTO OHM [NepelaldT HACHeJACTBeHHLIE IPH3HAKH OT KJIETKH
K HJIeTHe.

B pesyneraTe CH0MKHOTO NpoIlecca KaMJad XpoMocoMa Kak Okl KOOHDYeET
cebsa. ObpasvioTcs OBe OOHHAKOBBIEe YacTH (XpomMaTHbl), KOTOPEIE B XO[e Heme-
HHUA PAcXOJATCA K Pa3HBIM NOJIOCAM KJeTKH. B aAgpe Kamao# M3 JABYX HOBRIX
KJETOK XPOMOCOM OKA3RIBAETCHA CTOJNBKO e, CKOJMBKO MX OBLIO B MATEPHHCKOH
KJeTKe. BaXXHO, 4YTO 3TH XpPOMOCOME! ABIAKTCA KONMHAMH XPOMOCOM MAaTepPHH-
CKOHl KJIeTKH, 4To obeclHedHBaeT HACJEACTBEHHO® CXOJCTBO JIOYEePHHX KJETOK
¢ MCXOAHOH MaTepHHCKoil. B meHTpe KJIeTKHM M3 KiaeTouHoll Membpansl obpasy-
eTcA Meperopojfika, ¥ BOSHHKAIOT JB¢ HOBRIE JoYepHHe KJIeTKH. Beé cogepxumoe
LMTONNASMBl TAKKEe DPABHOMEDHO pACHpeIelseTCH MeMAY HBYMH HOBLIMHM KJIeT-
KaMH.

HAppo monofo# KJIETKM PACHNOJATaeTCH B IEHTPE, a IHTOIIA3MA COJAepMKHT
MHOIO MeJKHX Bakyoned. B crapoil kiaeTke obbIYHO HMMeeTcda ofHA Ooabinasn
BAKYOJEL, NOTOMY IHTONJIA3MA, B KOTOPOH HAXOAMTCHA HAAPO, NPHJIEraeT K Kie-
To9HOH oboaoure. Mosioable KJIeTKH, B OTJIHYHE OT CTAPBIX, CIIOCOGHBI JEJHTHCH.

[Iponecc AeneHHA KJIETOK OTKPHLT HM3BECTHHIH HeMelKHH yueHwlil Pydonsg
Bupxoe B 1858 r. On gokasan, 4ro Bce KJeTKM 00pasyloTca M3 JPYIHX KJIeTOK
OyTéM JedeHHA. B To BpeMa 3To G0 BRIAAOIOINMCH OTKPBITHEM, TaK KaK paHee
CYHTAJOCH, YTO HOBBle KJIETKH BOZHHKAIOT M3 MeyKKJIeTOYHOrO BellecTBA.

Ilepuoj cyniecTBOBAHMA KJIETKH ¢ MOMEHTA €é BOSHHUKHOBeHHA (IIyTéM Jeie-
HHA MATEepHHCKON KJIeTKH) A0 cOOCTBeHHOrO [AefleHHsA HAHM TrUbe]H HASLIBAIOT
HKHUIHEHHBIM MEJIOM KIETKH.
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fhaea 1. PacTenue — XMBOW OpraHniM

3ANOMHHTE

ABuxenne ywronnazmer * MexknerouHoe Bewjecrso * MexknerHHKH *
Xpomocomsr * Pazgpaxumocrs * Typrop * [fenenwwe xnerkw * KnerowHoe
AsixaHne * Beigenenue
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MMPOBEPBLTE CEBA

1.
2.

Kakue npouecchl »KM3HeOeATENbHOCTM NPOTEKalT B Knetke?

Kakoe aHaueHue ANA pacTeHWMA MMEeT [ABMMMEHWE LWTONNA3Mbl B KneTkax?
Moyemy He pa3befiMHAKOTCA KAETKH, W3 KOTOPbIX COCTOWT pacTeHwe?

Kak nocTynaioT BellecTsa B MBYKO KNeTKy?

Yro Takoe paapgpaxumocTs?

Yro takoe typrop? Kakoea ero ponb B knetke?

Kak npoucxoaut neneHue knetok?

Yem obbscHseTcs pocT opraHoe pacteHus?

Kakoe 3HaueHMe WMeeT To, YTO B Af4PE KaOKAOW M3 ABYX HOBbIX K/ETOK XPOMOCOM
OKa3biBAETCA CTONLKO Me, CKOMbKO HMX 6bino B HITEPHH'L‘KI'.'HTI Knerke?

IIIIIIIIIIIIIIIIIT

Mos naGoparopus

ABUXEHUE LUHUTOMNA3MbI B KNETKE

Uens paboTbi: NO3IHAKOMMTLCA € OCODEHHOCTAMM OBMMKEHWA LMTONNA3MbI.
Marepuansl M 0bopyaoBaHHe: NKWCT 3N0AEH, BOAA, NWNETKa, NWHUET, npenapo-

BaNbHaA Wrna, MHKpoCcKon, nNpeMeTHoe W NOKPOBHOE CTEKna.

1.

Xop pabortbi

lMomecTuTe BeTOuKY aNofen Ha HECKONbKO MWHYT B Ténnyw soay. lpurotosbre
MuKponpenapar nucta anoged. [na atoro orgenure nuct ot crebns, nonoxure
€ro 8 Kannw BoAbl Ha NPegMETHOE CTEKNO M HAKPOWTE NOKPOBHBIM CTEKNOM.
Paccmotpute npenapatr nog Mukpockonom. Halaute B KneTkax Xnoponnactsl
W npoHabniopanTe 3a UX ABMMKEHWEM.

3apucyiTe CTpOEHME KNETKM NMCTA 3NOAEH.

Onpepgenure HanpasneHWe [BWXEHWA UWTONNA3MbI NO WM3MEHEHHIO NONOXKEHWA
yactiy. CrpenkaMu yKaskMTe Ha pMCYHKe HanpasieHWe [BMMEHMS LWTONNa3Mbl.
Wcnonbays wHthopmaumio M3 TekcTa naparpacha 4, nonpobyiTe onpeaenuts, Kakas
nepeg BamW KNeTKa — MONOQAR MAW cTapas.

Chaenaite BbIBOL O 3HAYEHWH [OBMXXEHWA UMTONNA3MbI ONA MKM3IHEAEATENbHOCTH
KNEeToK.

29
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OCOBEHHOCTHU CTPOEHMUA
* 1 ®YHKIIMHN PACTHUTEJ/IbBHBIX
TKAHEHN

Y10 TAKOE TKANL. Bee opransl pacreHus
HUMEIT KJIeTOYHOoe CTpoeHHe, HO He Bce

1. OpuHakosbl nM chopma M pazMepbl KNETOK KJIeTKH oAuHakoBel. Hampumep, KiaeTKH

KOMMHUBI YelyH NYKa W nucTa anoae? KOMKHIE YelllYH JVKa IJI0THO NPHJIETAIT
2. Kakve pasnqyMA B CTPOEHHH 3THX KNEToK ApPYT K apyry. OHH HMelT VTONIIEHHEIE
Bbl OTMETUAK? 060/10YKH. ITH KIeTKH 3alMIalT pac-

TeHMA OT HeDIaronpMATHBIX YCIoBHit
BHellHel cpenbl. KiaeTkH, HaXolaurHecHA
BHYTPH cTebnda, HMelT BHJ AMWHHBIX TpyDodYeK, Mo HAUM NepefBHTAKTCA MMHTATENb-
Hele BemjecTBa. Takum ofpazoMm, ocobeHHOCTH CTPOEHHA KJIETOK CBASAHEI C BRITION-
HAEMBIMM UMM (yHKIUaMH (0T Jar. $ynkyuo — WUCIOTHEHHe, OCYIeCTBIeHHe).

CoOBOKYNHOCT KNETOK M MEXKNETOMHOro Bewecrsa, MMewlwux obliee npoucxoxge-
HWe, CTPOEHWE W BbINONHAIOWMX OnpefengHHblie (DYHKUWM, HA3bIBAIOT TKAHBIO.

Buakst TkAHEN, B saBMcuMocTH oT ocofeHHocTell cTpoeHHns, GOpMBI, B3aMMO-
PACHOJCKEHHA M BbINOJHAMBIX (DVHKIMI BbIZIENAIOT HECKONbKCO BHOB PacTH-
TelbHBIX TKaHel: ofpaiodamenbibie, NOKPOGHbLIE, MEXAHUYECKUe, Nposodawjue
H ocHoeHsle (puc. 19).

O6GpasoBsarensHbie OcHoBHbIE

5Ty T

doTocuHTE- 2anacanowa

Konye

HapacTaHua cTebns JvpyroLLan
Nposoasume Mexannueckne
/ / -‘#-' /
Cocyael CuToBMOHBIE dpesecHsie U nyBaHbie
TpyDKK BONOKHA

MokpoeHble

S

Bonockw kopHa

Koxunua
3 0 (BCACkIBAIOLLAR)

Puc. 19. Buabl pacturencHblx TKaHen
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fmaea 1. Pacrerie — ®uBOW OpraH1sm

ObpasoBaTenbHble TKAHH COCTOAT M3 HebONBIIMX, MJIOTHO NPHUJIETAKIIHMX JAPYD
K APYrYy KJEeTOK ¢ TOHKHMMH CTCHKAMH M OTHOCHTEJIbLHO KDYIHBIM AJpOM H MeN-
KUMH Bakyonamu., KieTkw THX THaHeH crnocofHBI JelHTCH, NIOITOMY MX TaKkKe
HAZBIBAKT Mepucmemamu (OT rped. Mepucmec — JeJWUTeNb). 3a CHET JIEJIEHHA
KieTok obpasoBaTenbHOH TKAHM Ha KOHYHMEE KODHS M Bepxyiuke crebna (komye
HapacTaHMs) MPOMCXOAMT pOCT 2TUX opraHoB B Anuny. Paspacranue crebns
M KODHA B TOJALMHY NPOMCXOAMT B pesyJbTaTe AejIeHUA KJIeToK obpasosaTenbHOMN
TKAHH — KamOus. 3a CUET JeJeHMA KJIeTOK 00pasoBaTeNbHON THKAHM IIPOHMCXOLMT
3asKMBJIeHHe paH, oDpaszoBAaBIIMXCA HA DACTEHHH NPH NoBpe:xeHHUAX. B peayis-
TaTe JAefleHHH KJIETOK 2TOH TKaHM o0pasyioTcsa Bee JApyrMe BHAblI PACTHTENBHBLIX
THAHeM, oTcloa M e HaspaHMe — obpasoBaTelbHAH.

IlokpoBHBIe TKAHM BBINOJHAT 3alMUTHYI0 JyEKNui., O o6pasoBaHbl
JKMBBIMHM HJIH MEPTBRIMH KJETKAMH C IIJIOTHO COMKHYTBIMH, YVTOJNIIEHHBIMH 060-
JOYKAMM. JTH TKAHM HAXOQATCH Ha NMOBEPXHOCTH KOpHel, crebleil, JTUCTheB.

IlokpoBHYH THAaHB, COCTOAMIVID M3 KHBLIX KJETOK, HASBIBAKT KoM UUEL,
wian snudepmiucom. OHA MMeeT BHJA TOHKOH HNpO3padyHON IJIEHKH, MOKpBLIBaOIei
opraisl pacrenua. Co BpeMeHeM Ha HeKOTODBIX OpraHax PACTEHHI BMeCTO KOMKU-
nel obpasyerca npofxa. Kaerkn npobkm MEPTERIE, NMOJbIE, MMEKT YTOJNIEHHBIE
obonourn. OHHM HaJEKHO BAIHINAOT OPraHel PacTeHHMHA OT HebIaronpHATHERIX
VCIOBUH MHHIHHM.

Mexaan4yeckHe TKaHM [IpPHAAIOT OpodHOocTs pactrenusaM. Ounmn obpasoBanbl
rpynnaM KJIeTOK ¢ YTOJMMEHHBIMH obonoukaMu., ¥ HEKOTOPBIX KJETOK 060J0YKH
oJipeBecHeBaOT. YacTO KIETKH MeXaHMYeCKOH TKAHH VAJMHEHHBIE M HMEOT BHJ
SOJ0KOH,

Ilporoasimme THauu ODpPAZ0BAHBI MHUBBLIMM MM MEDPTBBIMM KIeTHKAMH, KOTO-
puie umeioT BuA Tpybok. Ilo HmMmM IepejBuraiTcs pacTBOpPEHHbIe B BOje MNUTa-
TeJbHBIE BelllecTBa.

TTocnepoBaTebHO COeNMHEHHBIE MEDPTRBbIE NMOJBIE KJETKH, IONepeYHBle Iepe-
FOPOJIKM MeAY KOTOPBRIMH HcuesaloT, ofpasyoT cocydst NPOBOAAIIEH TKaHH.

Vonuuénusie GeabiAfepHble KHBble KIETKH, HOCAEI0BATENRHO COEAHHEHHBIE
Mex Ay coboit, monepedHbie MEPEropojKH KOTOPBIX MMEHT oTBepcTHs (T. e. moxo-
JH Ha CHUTO), 06pasyioT cumoeudHbie mpylKy NPOBONANIEH TKAHH.

Baaromapa NMpoBOAALIMM TKAHAM B OPraHM3Me pPacTeHHA CYIleCTBYeT obimmp-
Has pasBeTBJIEHHAd CeTh, COEAMHHAINAA BCE OPraHbl PACTEHHA B €IHHYIO, Helpe-
PLIBHYID CHCTEMY.

OcHoBHBIe THAHM SAHMMAIOT NPOCTPAHCTBO MeMAY MOKPOBHBIMHM, MeXaHHYe-
CKHMH ¥ MNPOBOAAUIMMHE TKaHAMH. OHM COCTOAT M3 HHBBIX KJeTok. B saBHcH-
MOCTH OT TOr0, Kakyw (QYHKIHIO BRINOJHAKWT MX KJETKH, pasnHYyanwT gomocun-
MeIUPYOWYK, 6030YXOHOCHYIO, 3anacaliyylo W JApyrie OCHOBHBIE THKAHH.
DoTocHHTEIHPYIONAA TKaHL VUacTBYeT B mnpolecce obpasoBaHMsA OpraHHYecKHx
coeflMHEeHHIT M3 HeopraHHYecKHMX 3a cHET sHepruM cBeta. Bo3iyXoHocHAA TKAHB —
2T0 TKaHbL BOAHBIX ¥ DOJOTHBIX pacTeHHI, coflep:kallad B MeXKJeTHHKaX 3amna-
chl BO3Ayxa. B KimeTkax zamacaiomiell TKAHH OTKJAJBIBANTCA PasjJMYHBIE opra-
HHYeCKHe BelllecTBa,

IlpuMuTHBHBIE TKAHM HMeT MxXH, nanoporHur#. Temo, MM, TouHee CKa3aTh,
TaJAI0M, MOXOBHM/HBIX COCTOMT B OCHOBHOM M3 NpOCTOH NOKPOBHONI TKaHH, HACTO-
Allad NpoBOAALNAd M MeXaHMYecKa#d TKaHH oTcyTcTByioT. IlokpoBHas TKaHb MXOB
pasBMTa Ha nopAfox cnabee, YeM y COCYAMCTBIX pacTeHHH, OHa BHJKOYaerT B ceba

31
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§5. OcobeHHOCTH CTPOEHWA M (YHKLIMK PaCTUTENbHBIX TKaHEH

XJOpONIacThl, BbllloNHAKINMe doTocuHTesupyomyo dyaknuo. Ilposogsiasn
TKaHb NpPeACTABICHA TOJBKO CIEHaILHBIMHM MEPTBBIMHM KJIGTKAMM, HX Ha3blBa-
IOT BOAOHOCHBIMHM. Biarogapsa sTHM KJETKAM MXH CHOCOOHBI YAEP)KHBATH BOAY.
PasuoobpasHble CIOMKHBIE I'PYIILl CHEHAJH3HPOBAHHBIX TKAHEH NOABWIHCH YiKe
YV BRICIIHX HaseMHbIX pactenuii. OcobeHHO OHM PA3BHTHE V [BETKOBLIX pAaCTeHHIL,
Cras cTporo cHenMANIHU3HPOBAHHBIMM, MHOHMe KJIETKM I[I0TEPATH CIocobHOCTD
nenutheAa. [loaromy y pacTeHHil ecTh TaKHe YYaCTKH, e PACIIONOMeHBI MOJIOJble
KJeTKH, JenAmpecda u obpasymwue HOBble THAHH., 0T HUX 3aBHCHT POCT pacTeHHA.

Tranu pacTeHHH M BCEX KHMBBIX OPraHHM3MOB — 3T0 KOMIIJIEKCHEl M3 OJMHAKO-
BEIX MM HECKOJBKHMX pPAa3HBIX THIIOB KJIETOK, OTBEYAWIIMX 34 OIpejenéHHbIe
pyaxnuu. Ecan TkaHb COCTOMT TOMBKO M3 OJMHAKOBBIX KJIE€TOK, TO OHA HasbIBa-
eTcd IPOCTOM, €C/MIM OHA NOCTPOEHA M3 HECKOJBKHX PasHBIX KJIETOK, TO OHa MMe-
HYETCHA CA0MKHOM.

3ANOMHHTE

Tkaub * Buabl pacTHTenbHbIX TKaHeH: obpasosarensHas, NOKPOBHAA, OCHOBHAS,
MexaHH4Yeckas, nposogauas * PyHkyws

TPOBEPBLTE CEBA

1. Yro HaapisaloT TKaHbiO?

2. Kakve BMfbl TKaHeH M3BECTHbl Yy PacTeHWH?

3. Kakoe cTpoeHHe MoryT MMeTb KNeTKM NpoBOAsALLEeH TKaHW?

4. Kakyio hyHKUHIO BLINOAHAIOT KNeTkW obpazoeatencHoW TKaHW?

Yem MoXHO O6GBACHWTE OCOBEHHOCTH CTPOEHMA KNETOK Pa3HbiX PACTUTENbHbIX TKa-
Hen?

IS

Mos naboparopus

BbINNOJIHHUTE 3AA4AHHE

PaccMoTpuTe noa MMKPOCKONOM rOTOBbIE MMKPONPENAPaThl PasNHYHbIX PacTMTENbHbIX
TKaHeW, oTMeTbTe 0COBEHHOCTH CTPOEHUA MX KNeTok. [lo pesynbtatam M3ydeHWs M-
KpONpenapatos W TeKcTa naparpacha sanonHute Tabnuuy W caenaiTe BbiBOA,.

Hazesanne TRaHH BoinonHaeman dyHKUHA OcofeHHOCTH CTPOEHHA KNeToK
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fnasa 1. FacteHne — XWBOW OpraHniM

| 3T0 MHTEPECHO |

1. MNpounTaite TekcT.
2. lMogymaiTe, KaKOW BbIBOJ MOMHO CAENaTb O 3HAYEHMWM OTKPLITHH B PasBMTHWU Hay-
ku. OBcyauTe 3TOT BONPOC € yYalMMKCA Knacca.

B XVIl sexe He Tonbko [yK wWayyan cTpoeHHe pacTeEHHMH NOJ MWKPOCKOMOM.
CospemenHukn Pobepra lyka, [Ba BbiJaolMXCA HATYpanWMcTa — WTaNbAHCKHH y4ye-
Heid Mapuyenno Manbnuru (1628—1694) W anrnuAckui yuéHein Heemus Mpio (1641—
1712) — HeszaBMcHMO [ApYr OT ApYra M3y4and CTPOeHWE PacTeHHWH M BbISBHMAW Kne-
TOUHYIO CTPYKTYPY B Pa3fiuyHbIX OpraHax pacTeHWM.

OpHoepemeHHocTe WX paBoT, AaXke nopoauna Mesxay HUMK Crop O NpUMopMTeTe.

Manenuru w lpic BbiNM BO MHOrOM NPOTHBONONGXKHBIMM thurypami. [po csom
3aHATUA Haykol obocHoBbIBaN nocTuxeHwem aena Teopua, a Manbnuriu rogopua, 4to
XKenaHWe MCCNefoBaTh — 3TO MMNYNLC, KOTOPbIA OH Ha3blBan «4eNOBEYECKUM 3YAO0M
NO3HAHUAS.

Heaasucumo o1 Manbnuru, Mplo OTKPBIN B PAcTEHMAX KNETKM M COCYAbI, ONWUCbIBas
ux gaxe nogpobHee, uem nepebi uccnegosatens. [ns obo3HayeHws KneTok oH yno-
Tpebnan TOT Me TePMHMH «MELLOYKM®, «NY3biPbKK®, M NOJ ITHM HA3BAHWEM KNETKM
CYLIECTBOBANM NouYTH Ao Hadana XIX s.

Mo mHeHulo Mplo, «ny3blipbKu® NapeHXWMMbl OPraHOB PACTEHWA 3aMKHYTbI, CTEHKM
MX He NPOHM3aHbl nopaMu. [P CpaBHMBAET KNETOYHOE CTROEHWE NAapeHXUMbl C NEHOM
B HanuTKe. Hukakux oBobLeHHiH, KAcaloWWXCA CTPOEHMA PACTEHMH M3 «NY3biPbKOBY,
lpio He fgenaert, XOTA OH BMAEN WX NOBCIOAY, YTO MOMHO 3AKNIOYWTL M3 MHOTOYMC-
NEHHbIX W NPEKPACHO COeNaHHbIX PHMCYHKOB K ero couuHeHnuam. OgHako no cpasHe-
HHio ¢ Mykom y Mplo caenaH pelMTenbHbId War Bnepén, Tak Kak oH nokasbiBaer, YTo
«nopbi» (T. €. KNETKK) CBOMCTBEHHbI BCEM OPraHaMm PacTeHHH.

Mpio enepebie BEOAHT B BMONOTHI0 TEPMHH 4TKaHb®, HMEIOLWLHH CTOMb BAKHYIO pPoNb
B coBpeMeHHoM Hayke. OgHako noHATHe TKaHM y P 3HAYMNO NWLLb, YTO CTPYKTYPY
pacTeHui oH npegctasnan cebe Hanofobue nNeTeHMA TEKCTUAbHOM TKaHW, Kak nepe-
NAET TOHKMX BONOKOH, MAYLWMX BAOMb W NONEpPEK W oBpas3yioWMx TOHKYIO NETAMCTYIO
ceTb. JTH BONMOKOHLA CBA3LIBAIOT B OAHO UeNnoe MELOYKM, BONMOKHA M COCYAbl pac-
TEHWH.

CeoM couMHEHHA No aHaToMuW pacTeHWid Manbnuwrd W [pro noyTH ogHoBpEMEHHO
npeactasunk B JloHgoHckoe Koponesckoe obuectso. Pabora Manbnuru npeacrasns-
na cobol cKkopee reHWanbHO cAenaHHblid Habpocok, rae asTop ycTaHaBAMBan NMllb
OCHOBbI CTPOEHMA PacTeHWd, a npoussefdeHwe [pio sBAANOCH pykosofcTBom, 3abort-
nueo npopaboTaHHbIM BO BCex geTansx.

LnA MCTOPMK KNETOYHOW TeopuW Tpyabl Mplo MMenW aHayeHWe NPEexae BCero Kak
COuYMHEeHWe, DyaMBLIEE MbICNb O HANHMYMM Y PA3NMYHbIX PACTEHMH M B Pa3NMUHBIX MX
opraHax KakoW-To obiled ToHKOW cTpykTypbl. Ho, koweuHo, u lpio 6bin ganék ot
MBIC/IM, 4TO MELLOYKH, KOTOpble OH Habnofan, WMelT 3HaYeHHe CaMOCTOATENbHOM
3NEeMEeHTAPHOM aHaToMuyeckoW eamHuubl. Kak w Myk w Manenurw, Mpio Bupen kne-
TOYHOE CTPOEHWE PAacTeHWH, OMNWCbiBaN Ero M WM3obpaxan Ha CBOMX MPEBOCXOAHbIX
WANKOCTPALMAX, HO W OH HE MOHWMMan 3TOro CTPOEHWA M, MO CYLLEeCTBy, He 3Han

KNETKM. 33
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6 OPI'AHbI PACTEHHUA
&

YT0 TAKOE OPrAH. Belcmime pacrennsd,
BCTIOMHNWTE KAK © BCe JApYyrHeé MHOTOKJIeTOYHEIEe
OpraHu3Mbl, COCTOAT W3  OpPraHoB.
Opram — 23TO YacTh Tejla, BEINOJHAI-
miad onpefedeHHBIe QVHRIHE. Kaxmasri
opraH mHMeeT cobCTBeHHOe CTpPOeHHE,
CBS3AHHOE € BRINONHACMBIMH MM (QYVHK-
HHUAME. ¥ [OBETKOBBLIX pacTeHMl Bbiflensitor nofezu, KopHu, usemiku, naodot
¢ cemenamu (puec. 20).

Kopan u nobern oTHOCAT K BereTATHEHBIM (OT JIAT. 6€2emMamusyc — PACTH-
TeasHEIH) opranaM. OHn ofecnewnBalT pocT, NHTAHHE, 00MEeH BeIlleCTE, BEIJele-
HHe MNPOAVKTOB 0BMeHA M APYIHe JKHUIHEHHO BAMKHBLIC VHKIHH pacTeHHS.

OPraAHbI
il . \I\

1. Yro takoe opran?
2. Kakve opraHbl pacTeHHi Bbl 3HaeTe?

KopeHs I MoBer | UeeTok I Mnop c cemeHamm
AN
Crebene I JNncten I

Usetok

Mnop
€ CeMeHamm

Nuer
Mo6er

Crebenb

34

Puc. 20. OpraHbl UBETKOBOrO pacTeHus
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Mmasa 1. PacreHue — XWUBOA OPraHnImM

Puc. 21. Kopuennogel: ceexna (a), mopkoss (B), peawc (B)

K reHepaTMBHBIM (0T JaT. ZeHepo — NOPOMKAAK, NTPOHM3BOMY) OpraHaM OTHO-
CAT IBETKH, H3 KOTOPRIX BOOCIAECTBHH GEPEEYI-DTEH oaoael ¢ CeMeHAMH. Ouwn
ofecrneuuBaloT MOJT0BOE pPA3MHOMEHHe DacTeHHE.

BErETATHBHBIE OPrAHBI IBETKOBOIO PACTEHHi. B mouse HAXOAATCA KOpPHH
pacTeHHMA, KOTOPble 3aKpelidloT H YIep/KHBAKT erc B TeYeHHe BCEH KH3IHH,
C nomMowmbi KOpHeil pacTeHHe NOIVIOHIAeT BOJAY M PACTBOPEHHBIE B HeH MHHe-
pajbHEIE BEIISCTEA M3 IOUBLI. ¥ HEKOTOPBIX PACTEHHH, TAKHX KAk CBEKIa, MOp-
KOBB, pelna, pelHc, KOpDHH CIAV AT MeCcTOM 3AllaCAHHA MHTATENbHBEIX BeIllecTB.
Takue KOpHH Ha3dbiBaWT KopHenaodamu (puc. 21).

IloGer cocToMT M3 cTebAA ¢ PACIONOMEHHBIMH HA HEM JIMCTBAMM H IIOYKAMH.

Crebenn pacTeHMA NPOBOAMT BOAY € PACTBOPEHHBIMHM B Hell MHHepaJbHBIMH
BENIIECTEAMM OT KOPHEl KO BCEM YACTAM PACTEHHMHA H OpraHMYecKHe BellecTBa
OT JIMCTHEB K KOPHSM, HBETKAM, ILI0kaM ¥ Apyrum opranam. Crebnm Moryr pactu
NpsAMO BBEpX, KAK ¥ NUISHHIILI, MM CTEJHTLCSH 10 3emMie, KAK ¥ THIKBBI U apby-
sa. Creban jepeBbeB — cTBOMALI. OHH BLICOKHe H IIpo4Hble. A crebeNb KakTyca
ZeNeHBIH M MACHCTHIH — OH zanacaeT Boay (puc. 22).

JIncrea pacTenuii, KAaK NPaBMIO, CAYKAT MecToM 00pa3oBAHMA OPraHMYECKHX
BemlecTBE H3 BOJABI H YIIMeKHCIOr: ra3a. I[.JIH aToro HEDﬁXDﬂHM CEeT, MIOo2aTOMY cTeb-
AW BLIHOCAT AMCTBA K cBery. JIMceThbs Moryr 6bITh KPYOHBIMH, Kak, HaAnpumep,
Y BUKTOPMH aMa30HCKOM, NOCTHras JIBYX MeTPOB B JHaMeTpe, HJIH MeJKHMMH, Kak
y aaoaen (puc. 23).

I'EHEPATHBHBIE OPTAHBI IIBETKOBOI0O PACTEHHA. leHepaTHBHEIe oprasnl obpa-
SVIOTCH V pACTEHHH TOALKO B NEpPHOJ HBeTeHHMHA M naogonomenusn. Ilserok — ato
YVKOpOUeHHLIA (¢ orpaiMYeHHbIM pocToM) nofer, BhINOMHAOIAE GHVHKIHHA ceMeH-

Puc. 22, Crefinw pactennin: ayb (a), kaktye (6)
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§ 6. Opradsl pacTeHus

6 5

Puc. 23, [lucThd pacTeHuin: BMKTOpMA amaloHckan (a), anopes (6)

HOIO pasMHOMKeHHHA, obpasopaHMs 0008 ¥ cemsaH (puc. 24). HecmoTpsa Ha BCeé
MHoroofpasMe, OCHOBHBIE 3JeMeHTHI [BETKA VYV BCeX PpPACTeHHIl OJMHAKOBEIE.
B cocTaB HnBeTKOB BXOAAT THIMMHKH, NeCTHKH, a4 TaKiKe OKPYXKaOIHI HX OKo-
JONNIOAHHUK. BHYTpH necTHKa HAXONATCA OJHH MIM HECKOJBKO CeMA3adaTKOB.
H3 cemsAzayaTKa Hocje OIIOAOTBOpeHHMA ofpasyerca cems. CeMsa Y IBETKOBBIX
pacTeHHIl HAXOAHMTCHA BHYTPH ILIOAA, NMOATOMY HBETKOBbIE PACTEHHMA HABBIBAIOTCH
nokpeiToceMeHHeIMu. [lnon He TonBKO zamMIIaeT ceMeHa, HO M obecnedHBaeT
MX pacnpocTpaHeHue.

Mnog, ropoxa c cemeHamum

3 6 LiBeTOK ThiKBI Mnopg THIKBLI C CEMEHAMK

Puc. 24. Lpetkr ¥ nnoasl ¢ cemMeHami
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fmaea 1. Pacreriue — XMBOW OpraH13mM

IToapofuo co crpoeHnem M QYHKIMAMH OPraHoB [BeTKOBBIX pacTeHMil, a Tak-
e JAPYrHX IPYNN BhICIHMX PacTeHMil (MXO0B, NANOPOTHHKOB, XBOIIEH, NJIayHOR),
HMeIIHX HHOE CTPOEHHE, BbI MO3HAKOMHTECE ITO3ME.

B3auMoCcBA3H KIETOK, TKAHEH W OPTAHOE B PACTHTEIRHOM OPTAHH3ME.

Bee uacTH pacTUTeNBHOIO OPraHMsMa TeCcHO B3aHMOCBA3ZAHBLI MexJy coboii,
AONOMHAKT APYD OPpyra H COCTABINAKT e¢HHOE Ilefaoe.

Mzl YVdaie BBIACHHJIH, YTO KJAeTEH ABIAKTCH OCHOBO CYHIECTEOBAHHA pPacTH-
TEJBHOTD OPraHHIMa. COBOE}"HHUETB EJeTOK H MeXRKJIeTOYMHOI'O BellleCTBa, HMe-
IOIUX CXOJHOE CTPOEHHME M BRINOJHAIIMUX onpejenéHHble (yHKOum, obpasyer
TKaHW, KOoTopble GopMupyiorT opradbl. COBOKYIHOCTE B3aMMOCBA3AHHBIX MEXAY
coboit opranos ofipasyer oprammaM (0T JaT. op2aMu30 — YCTpaMBaio, NPHAAI0
CTPOIHBLIN BMJ), BCe HYaCTH KOTOpPOro QYHKIMOHHMPYIOT KAaK eJIHHOoe Ilejoe.
HOETUMF NpH H3VIeHHH ODradHEMa BRIJEJTAHT HECKOJIBKO FPUBHEﬁ: RJIET'D‘IHHI‘&,
THKAHEBBIH, OPraHHBIA M, HAKOHEI], OPraHH3MeHHBIH.

Takum ofpazoM, YPOBHM OPraEM3aliuy, MoKasslBalINe B3AMMOCBA3H KJIETOK,
TK&HEﬁ, OpraHoB B CTpOEHHMH OpPraHH3Ma IBETHKOBOID pacTeHHA, MOMHO IIpejcTra-
BHTE B BHOEe CXeMEI:

Knetka t—- TkaHb ~—=  Opran ~—= OpraHuam

Hapymenne cTpoeHMa uaM QyHKUHA Ha moboM M3 9THX YpPOBHeH cpasy Xxe
OTpa;KaeTcHd Ha [leATeJBHOCTH JPYTHX M, TAKMM o6pa3oM, Bcero opraHmaMa, KOTO-
pPOMY HPHCYILH Bee CBOHCTBA M QYHKIHMH KHBEOTO,

3AMNOMHHTE

Opransl: BererarHBHble, reHeparneHbsie * Kopeus * [Mober *» Crebens * Jlucr
Userox * lnog * CemeHa

lMTPOBEPBTE CEBA

1. Yro takoe opran?

2. Kakuve opraHbl HMelT LUBETKOBbIE PacTeHHa?

3. Kakve opraHbl Ha3blBalOTCA BEreTaTHBHBIMM, & KakHe — reHepaTHBHbIMK? Kakue
hYHKUMH OHM BBINOAHAT?

4. Kakve ypoBHW OpraHu3auWM UBETKOBOro PacTeHWs Bbigenswot?

5. Yro takoe opraHuam?

6. U3 kakux vacted coctout nober?

7. Yto takoe usetok?

8. lNouemy UBeTKOBLIE pPAacTeHWA Ha3blBAKOT NOKPLITOCEMEHHBIMK?

Kak moxHo fokasath, uto pacTUTENbHbIM OPraHMaMm — efWHas LenoctHas cuctema?

37
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Kpartkoe cogepikanue riassi 1

Pacrenus, Kak ¥ BCe KHBEBIe OPTAHHAME! (3a MCKIIOYeHHEM BHUDYCORB), HMEOT
KIeTOYHOEe CTPOeHHE. Bee xmeTHH MUBRIX OpragdsMoOB COCTOAT M3 OJHHX M TeX e
XMMHYECKHMX 2JeMeHTOB. XHUMHYecKHe sJeMeHTHI o6pasyioT HeopraEMdYecKHe
M opraEHYeckMe BelnecTBa. HeopraEWdeckHe BelllecTBa KJIETKH — 3TO BoOJa
M MHHepalbHEIEe conH. K opraHuYecKHM BelllecTBAM OTHOCATCA YIVIEBOARI, DeakH,
JKHMPEI, HYKJIeHMHOBbBIe KHCIOTHI,

Knerkn — 9To Mensuaiiiife 4acTHUbLI :KHUBOro pacremus. OHM ALIIIAT, OHTA-
IOTCH, PACTYT M PasSMHOMKANIOTCH.

PacTHTensHad KIeTKa COCTOMT M3 o000J04YKH, NoJ KOTOpOH paclojiaraeTrcs
meMOpaHa, H OHTONAa3MbI, B KOTOPOH HaXoJATcA AAPO ¢ AAPBIINKOM, BaKYOJIH
€ KJIeTOYHBIM COKOM H IJACTHABL,

Knerxa umeer Tpu obasaTenbHble YacTH: MemOpady, MHUTONNASMY M TeHeTH-
geckH# annapat. Yepes membpany npoucxoguT obMeH BellecTB MeIy BHYTpeH-
HHM CcOfep:EMMBIM KJeTKH H BHellHell cpemoil. KieTKH pacTeHMHE, KpoMe MeM-
OpaHBl, UMEIOT ellé H KJIeTOUHYI cTeHKY (ofonouky). B mmTonnasme HaxomaTcs
pasnUYHEIe OPTaHOMALI H KJIeTOUYHEBIe BEMoueHHA. I[uTonnasma obweguHsAer Bee
KIAeTOUYHBIE CTPYKTYPRI B obfecmedupBaeT HX BzauMofeiicTeue. B KieTkax pacrte-
HHil reHeTHUYeCKHE aAnnapar oKpyskeéH meMmOpanoit ¥ HashiBaeTca agpom. B aape
PacMoN0KeHbl XPOMOCOMBI — HOCHTENIH HacJdeJcTBeHHOH HHGOpMAIHMH O KJIeTKe
M opraHWsMe B menoM. B Anpe MoeT HaXOAWTHECA OAHO HIH HeCKOJBKO AJDHI-
mek. o 98 % wMacchkl KIeTKH COCTABAAIOT YVIVTIEPOJ, BOLOPOA, KHCIOPOJ W A30T.
Orono 2 % oT Maccsl KIeTKH [IPHXOAMTCH HA Kaauil, HaTpHil, KanslMi, XIop,
maruuit, sxeneso, gochop 1 cepy. OcTanbHble XUMHYECKHE 3JeMEHTHI COfep:KaT-
¢d B OYeHb MAJBIX KOJMHYECTBaX. MHMHYeCKHe 3JeMeHTHI, COe[HHAACE MeMXIY
coboit, obpasyroT HeopramWYecKWe (BoJa, MHHepalbHBle COJM) W opraHdYecKHe
(yrmeepoasl, DenkM, KHPE, HYVEJEMHOBBIE KHCHOTEI) BemjecTBa. J{HEBRIe KJIeTHH
ABLIIIAT, MMTAIOTCH, PACTYT M pasMHo:Kalorca. Kierka — 2To MMHMATIOpDHAS NIPH-
poanas nabopaTopus, B KOTOPOH CHHTESHPYIOTCA M IIpeTepHeBaloT HM3MeHeHH:H
pasnHYHBIe XUMHYecKHe coefnHeHHsa. KieTka — cTpykTypHas ¥ PYHKIHOHATL
Had elHHHANA XHBON0 OpPranHaMa.

COBOKYIHOCTE KJIETOK M MEMKJIETOUHOTO BEIIeCTBA, MMeloIuX obllee mpoHc-
XOKJeHHe, CX0JHoe cTpOeHHe H BERINOIHAIONIMX 0JHMHAKOBble (YVHKINH, HalbIBA-
IOT TKaHBIO. ¥ pacTeHHil BuigensioT 00pasoBaTelbHYI0, OCHOBHYIO, IPOBOAAIVIO,
MeXaHHYeCcKYIo H NOKpPOoBHYH TeaHHM. OcobeHHOCTH CTpPOEHHA KJIETOK PasHBIX
TKaHel CBA3aHLI ¢ BLINCOJHAeMOH MMM DYHEKIIMed,

Oprai — TO 4acTh TeNad MHONOKJETOMHOIO PACTEHHA, BRIIOJHAIIAHA ONpe-
meneHHble dyvEKIMKM. K opradaM nBeTKOBOIO PACTEHHMA OTHOCATCH I0Dery, KOpHH,
LBETKH, [JIOJALI € CeMeHAMH.

CucreMa B3aMMOCBS3aHHBIX OpPraHoB ofpasyeT OpraHHaM.

HPOEKTBI H HCCIACOOBAHHA
1. Boranuka — Hayka 0 pacTeHHAX.

. Heropusa OTKDBITHA DACTHTENBHON KIETHH.
3. Crpoenne M >KM3HeAeATENBHOCTh KJIETKH.



Inasa 2
CTPOEHME
M MIHOrOOGPA3ME
NOKPbITOCEMEHHbIX
PACTEHUM

Mokpbitocemensble, wunu  LiseTkosbie,
OTHOCAT K BbICIUMM PACTEHUAM. ITO Hau-
6'DJ'IEE BbICOKOOPraHM30EaHHaA rpynna
yapctea Pacrenusa. OpraHbl nokpbiToce-
MEHHBIX  pacTeHWM noapasgensor
Ha BEreTaTMBHbIE W  reHepaTHBHbIE.
K BeretTaTMeHbIM o©OpraHaMm OTHOCATCA

KopeHb W nober. 3TM opraHbl OCyLLECT-
BNAIOT OCHOBHblE QYHKUMM PaCTEHMA,
BK/IOYAA BEreTaTHBHOE pPa3MHOMXKEHME.
K FEHEPETHBHhIM DPFEHE.M OTHOCATCA
LBETOK W NNoJ C CeMEHaMH. JTH OpraHbl
CBA3aHbl C MOMOBLIM PA3MHOMKEHHEM
LiBETKOBLIX PACTEHMH.

Bbl Y3HAETE

— o MHorooBpa3sWd UBETKOBbIX pacTe-
U G I s HHH ¥ 06 ocoBeHHOCTAX WX CTPOEHMS;
: — © npHcnocobneHHoCTH LUBETKOBbIX
| PacTeHWH K Pa3NuyHbIM cpegam obuta-
' HHS W NPHPOAHbLIM YCNOBHAM;
— © pONH ULBETKOBbLIX PACTEHWH B NpPH-
POAE W H3HW Yenosexa.

e o Bbl HAYYUTECH

— pacnos3Haeate OpraHbl LBeTKOBOro
r pacTeHus;
— ycTaHaBNMBaTh CBA3b Mexay ocobeH-
HOCTAMM CTPOEHHA OPraHoB LBETKOBbIX
pacTeHHH W cpefoH WX obDWTaHMA.
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7 CTPOEHHE CEMAH
&

PAZHOOBPASHE CEMAH. JKXH3HE BETKOBO-
ro pacTeHHs Ha'HMHAETCA C ceMeHH.

1. Kakue PacTeHHA HMeloT cemeHa? JavaTKu BEreTATHBHBIX OpraHos
2. Kakoea ponb CEMAH B MW3HM pacTeHWi? (kopH#A, Noberoe) ceMeHHOro pacTeHMsA
3aKIa/kIBAIOTCA B nIporecce popMupoBa-
HuA cemeHu. CeMeHa oueHs pasHoobpas-
HBEI He TOJBKO 110 BHEUIHEeMY BHAY,
Ho ¥ mo cdopme, pasmepam, macce (puec. 25). Tak, ceMeHa zapasuxu, opxXHIeit
MelKMe, KAk [blAb, 4 MX MAaCCa COCTABASAET BCEr0 ThiCAYHBIE MOIM MUJIIMCDAM-
mMoB. K MenxMM MOMHO OTHECTH CeMeHA MAKA, MODKOBHM, CAJATA, NeTPVIIKH.
¥ ropoxa, daconn, 6oboB, KVKYPY3hl, ThiKBbI ceéMeHa SHAYHUTENLHO KpylHee,
Ho camble KpyIHbIE M MACCHBHEIE CeMeHa Y TPONMYecKHX majgbm. Tak, v KOKO-
coBOil NManbMbl AMHHa ceMenu jgocturaer 20—30 em, a macca — oxono 1 Kr,
a vy ceilirenbckoil manaemMbl aauHAa go 50 cM, a macca go — 20 xr.

CtroEHME cEMAH. HecMmoTps Ha TO 4YTo ceMeHa pacTeHMH pasJHYaloTCHA
no ¢opMe, OKpacke, pasMepaMm, Macce, BCe OHH HMelOT cXofHoe cTpoeHHe. Cema
COCTOMT M3 CeMeHHOH KOXYPBI, 3apofAbllla H COINEepHT 3anac NHTATeJIbHBLIX
BEeIlecTB. 3apoJLI — 3a4YATOK OYAVIIErc pacTeHHUA. 3alac MATATENLHLIX BeIllecTR

ceMeHH OOJBIIMHCTBA BHJOB HaAX0JAWTCHA B OcoDOH samacallled THKaHWM — 3HIO-
cmepme. B zapoieimme pasnHuaT 3apOALIIIEBBle KOPEIIOK, CTebeléK, IoYeduKy
" cemagonan. CeMADONH — 5TO NepPBHIE JHCTHA 3apOALIIIA PACTEHHA.
OCOBEHHOCTH CTPOEHHA CEMSH. ¥ MHOTHX pacTeHHMi (IUIeHMIA, JVK, fceHb,
JIéH, MAacJEéH) MoYTH Beck 00LEM CeMeHH 2aHHMMAET 3A11AcAKINaAf THAHL — 3IHJ0-

cnepm. ¥ abnouu, MHHIANA M JAp., HAODODOT, 3APOALINI KO BEpeMeHH CO3peBaHHsA
CEMEHH Ppa3pacTaeTcd HACTOAbBKO, WTO BBITECHAET H NOINOLAeT 3JIHAO0CIIEpPM,
OT KOTODPOTrO OCTAETCHA MHUINL HeDOAbINOH C/I0H KJICTOK I[I0J CEMEHHONH KOMYpPOM.
V ThikBEL, ¢acony, CTPeNONMCTA, YACTYXHM 3pesoe ceMs COCTOMT JHIIL M3 3apo-
JBIIIA M CeMeHHON KOMYphl. ¥V TAaKUX ceMAH 3anac NMUTATENLHLIY Bell[ecTB HaXo-
OHTCHA B KJIETKAX 3apojbllla, B OCHOBHOM B CeMAAONAX.

Apaxuc

dacone Kokoc

Kocmesn

o I

e e
Mak = =»-

40

Puc. 25, Pasnoobpasve ceman
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[hasa 2. CTpoeHWe W MHOMODPA3NE MOKPEITOCEMEHHLIX PACTEHMIA

OrononnoaHuK

Cemsagonu Buaocnepm

Move4ka

Cemapons

No4eyka

Crebengx

Crebenék

Kopeuiok 6 Kopeliok

Puc. 26. CrpoeHne cemaH AByAONbHLIX (3) M ofiHodoNeHbX (B) pacTeHui

YV daconu, ropoxa, sO6IO0HM M MHOIMX ADVIHX pPACTEHHH 3apOoABLINIM CEMSH
HMET ABe CeMAA0AHM. JTH pACTeHHSH HA3BIBAOT AByXoabHbIMH (puc. 26, a).

PacTeHnsa, HMeKIIHe B IADOJALIOIE CeEMeHH ONHY CeMAN0NK, HAZLIBAIT OJHO-
moakERIMH (puc. 26, 6). K HUM OTHOCAT MIDeHHILY, JVK, KVKYPY3y H Ap.

CeMa MmIeHNIIE! OJETO 30J0THCTO-KENTHIM KOKHCTHIM oKoMomIogankom. O Tak
IUIOTHO CPOCCH € CeMEHHOH KOMKYpold, 4YTo pasgendTs Hx HeBosmoxkno. IlosTomy
NpaBHIbHEe F'OBOPHTL HE CeMS IIIIIeHHILI, a IJI0J, HAILIBACMLIH 3epHOBKOI.

Hrak, ceMeHA HMEIOT CEMEHHVIO KOMKYDY M 3apOIOLIII. ¥ IBVIOILHLIX PACTEHHI
FAPOABINIT COAEP/KHT JBe CeMANONH, A 3AMACHBIEe MHTATeNLHBIE BelllecTBa OORIYHO
HaXoAATcA AUH0 B cAaMOM 3apoAnIIne, MTHO0 B SHAOCTEPMe. 3apoALIII OJHOAOIH-
HbBIX HMeET TOABKO OJHY CeMALONNKY, A INHTATEJNbBHBIE BEINECTEA HAXOOAATCH, HKaK
OPABWIO, B SHAOCIEPME,.

3AMNOMHHTE

CemenHana Koxypa * 3apogeiw * IHgocnepm * Cemagons * PacreHHA: ogHo-
AonsHble, ABYAONbHbIE

MPOBEPBLTE CEBA

1. Kakue pacteHus Ha3biBaloT [ABYAONbHbIMK, & KaKHe — OAHOAOMNbHbIMM?

2. Kakoeo cTpoeHWe cemeHu thaconu?

3. Kakoe cTpoeHMe WMeeT 3E8pHOBKAa NLEHWUbI?

4. Y7o takoe angocnepm? Kaxoea ero cpyHKuma?

5. Yem pasnuualoTcs 3apofbiM ABYAONbHBIX W OAHOACNbHLIX PACTEHHKH?

6. [oe HaxoOMTCA 3anac NWTaTeNbHbIX BEUECTB B CemMeHax ADNOHW, MHHAans, cTpe-
NONKCTa, YacTyxu?

7. PaccmoTpuTe cemeHa ABNOHW M ThIKBbI W BBISCHWTE, KaK OHW YCTPOEHbI. 3apucyHTe

CTpoeHHE cemsiH, caenante Boisofbl. Peaynstatel pabotel obcygute © yvawmmmucs
knacca.
8. Moyemy cemenHble pacteHus Hawbonee pacnpocTpaHeHbl B npupoge?

B 4ém coctout Buonorvyeckas ponb cemax? 41
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§ 7. Crpoenue ceMAaH

Mos naGoparopus

" UCCNIEAYHTE

CTPOEHME CEMAH ABYAONbHLIX PACTEHMA

Llens paBoTbi: H3yuuTh CTPOEHWE CEMEHW ABYAONLHOTO PACTEHMA.
Marvepuansl W obopygoBaHHe: cemeHa aconu (cyxue W NpefBapUTEnbHO 3amo-

ueHHble W Habyxwwue), npenaposantHas Wrna, py4Has nyna.

o

ol

Xopn pabotsi

Paccmotpute cyxue u Habyxwwe cemena cpaconu. CpaeHuTe ux pasmepbl U copmy.
Ha Bornyton ctopone cemenw nangute pybumk. Hag Hum Haxogutcs maneHbkoe
oTeepcTHe. Yepes Hero B cema NPOHUKAKOT BO3AYX W BOAA.

CHuMHTE BnecTallyo NNoTHylo Koxkypy. Mayuute sapogsiw. HakWgute cemagonm,
3apo/ibllueBble Kopewok, crebenek, noveuxy.

3apMucyiTe CEMA W NOANWILUMTE HA3BAHWA €ro 4YacTew.

BbisicHuTe, B KAaKOW 4acTW ceMeHu haconu HaxoOsTCs nNUTAaTeNbHble BellecTea.
Caenaite BbiBOJ, O CTPOEHHM CEMAH [ABYAOMbHbLIX PACTEHWM.

CTPOEHWE CEMSAH OAQHOAO0NBbHbLIX PACTEHWHA
Llens paboTbi: U3y4uTh CTPOEHWE CEMEHW OAHOAONBHOIO PACTEHMS.
Martepuansl w obopygoBaHMe: ceMeHa nWeHWUbl (CyxWe M NpPefBapUTenbHO

3amouyeHHble W Habyxwue), ckanonens, NpenapoBanbHas Wrna, pyyHas ayna.

1.
2,

3
4.
5

. CpenaiTe BbiIBOA O CTPOEHMHW CEMSAH OAHOAONbLHLIX PACTEHWH.

BbINNO/IHHUTE 3AQAHHA

Xopn pabotsbi

Paccmotpute chopMy M OKpacky 3epHOBKM NUEHWLbI.

lNpenaposansHoW WMrnoW nonpobyiTe CHATb YacTh OKONONNOAHMKA C Habyxiwen
M cyxon sepHosok. OBbAcHWTE, NoYemMy OHa He CHMMAaeTcA.

PaccmotpuTe B Nnyny paspesaHHyl BAONb 3epHoBKy. Hahaute aHgocnepm W 3apo-
abiw. Monbayace pucyHkoMm 26, W3yuuTe cTpoeHWe 3apofbiwia.

3apucyiTe 3epHOBKY NWEHMUbI W NOANMILMTE HA3BaHWA €€ YacTew.

Wayunte Tabnuupl «Coctas cemsH nuweHWUbl M nogconHedHukas W «CogepmaHue

JKMPOB B KNEeTKax CeMaH pacTeHWi». KakoW BbiBOJ Bbl MOXeTe chenath?

Coctae cemsaH nueHHUubl H NoAgCONHEYHHEKA

Copepxanve sewects, %
Cemena
Bopa OpravuyeckHe Beuwectsa = MuHepansHbie BeuwjecTsa
Nuwennua 13,4 84,7 1,9
MopgconHeyHnk 6,7 89,8 3,5
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fnaga 2. CTpoeHWe W MHOrOOBPAa3ve MOKPLITOCEMEHHBIX PacTeHMI

CQHEP)KEHH& MHUPOB B KNeTKax ceMAH PiCTEHHi

Cray

Pacrenue Copepxanue mupa (8% oT cyxoro Beca)
NecHoRn opex 60—68
Kakao 50—58
Kokocosaa nanoma 65—172
MNoaconHeuHKHK 40—65
MpeukHd opex 64

Mcnoneays paanuuHbie HCTOYHMKHM MHPOPMALMK, BLIACHWTE, KAKWMM OpraHH4YecKu-
MM BellecTBamu OGoraTtel ceMmeHa pa3Hbix pacteHud. Kak 3t cemeHna ucnonbayer
yenoeek?

MNMogrorossate CGGELLJ.EHHE H uﬁcynme 3T0T BONPOC B KNacce.

85% BMOOB ULBETKOBLIX pacTeHWH WMElT ceMeHa ¢ 3Hfjocnepmom (Bonblumm
MKW ManeHbkum), W nMwe 15% BHAOB ero He MMeroT.

SHADCHEPM obecnedyneaer nUTaTenbHbIMK BellecTEamMH pﬂEBHBﬂIDI.I.lHI‘:ICﬂ Japoiblll.

Y oaHWx pacTeHui B HEM npeobnagaloT yrnesogpl, y Apyrux — Genkw, y Tpe-
TbHX — HHpbI.
Cema, Kak npaBuno, OTHOCAT K reHepaTHeHbiM opradam. Ho cems — ocobas

MHOMOKNBTONHAA CTPYKTYPA CNOMHOrO CTPOeHMsA. 3TO 3a4aTouyHblW OpraHM3m, o-
YyepHee pacTeHWe, pa3BHWBalolieecAd Ha MaTepuHcKom. EMy npHcylluM Bce »Ku3HeH-
Hble (YHKLUWM opraHuama.

" LWATH K YCIIEXY |

KAK COCTABMUTE OMUCAHME PACTEHMA

JIlna toro utoBbl caenaTh onuicaHue Nboro pacTeHWs, NpMAep>HBaHTech cnegylolle-
ro nnasa.

1.
2.

3.
4.

Onpepenute >KHM3HeHHYO (OpMY pacTeHWs (QepeBo, KYCTapHHK WMAW Tpasa).
OtmetbTe ocobeHHocTH BHewHero cTpoeHus kopHs. Onpegenurte TWN KopHeBoW
cHCTEMbl (CTep)KHEBAs MNM MOYKOBaTas) pacTeHMA.

Onpegenure nonoxenue noberoe 8 npocTpaHcTee (BepTHkanbHbie, Non3yduue, nasa-
low4e U ap.).

OTtmeTsTe 0COBEHHOCTH BHEWHEro CTPOEHWS SIMCTa (NPOCTOW WAM CROXKHbIM, CHAS-
YHH MNH YEPELIKOBbIK; HANKMUYWE NPUIWCTHUKOB, (hOPMY W KPaW NWCTOBOW NAACTHH-
KH), THN »HUNKOBAHMA (napannenbHoe, AYroBoe WAM CETYATOE), TMN /NMcCTOpacno-
noxexus (ouepénHoe, cynpoTWBHOe WaM MyTosyaToe). OcobeHHOCTH BHEWHEro
cTpoeHus ctebns.

Onpegenute, O4MHOUYHBIA LBETOK MNM couBeTHe MMeeT pacTenue. Onpepenwre THn
COLBETHA.

OTtmersTe 0COBEHHOCTH CTPOEHMA LBETKA: CTPOEHHME YalleuyKH W BEHYWKA; YMCNO W
pacnonoMeHWe ThIYMHOK; 0CODEHHOCTH CTPOEHMA NECTUKA, YMCNO NEeCTUKOB B UBET-
ke. Hanvwute cdhopmyny useTka W NOCTPOMTE Ero guarpammy.

Wayunte cTpoenune nnoga. OtmeTeTe ocoberHocTv cTpoeHna. Onpegenwte THN nnoja.
YKa)KWTE, K KaKOMy Knaccy M CEMEWCTBY NMPHMHAANEXKWT ONWCbIBAEMOE PacTeHHe.

fk.com/material 100
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8 BUJIbI KOPHEM U TUIIbI
* KOPHEBBIX CHUCTEM

@yuknuy kKorusa. KopHH s3akpennsior
pacTeHHe B TOYBEe M IPOYHO VAEpPKHBAa-

1. Kakyio ponb MrpaioT KOPHH B 3KH3HH I0T ero B TedeHHe Bcel »cuaHH. Yepes
pacTeHHin? HUX PACTEHHE TOAVHAEST M3 IOYBLI BOILY
2. Y Bcex NW pacTeHWH HMMEKTCA KOPHWT M pacTBOpPEHHBIE B Hell MHUHepaJlLHELIe

BellecTBa. B KOpHAX HeKOTOpPBIX pacTe-
HHH MOTYT OTKJAJBIBATECA H HaKaIJIH-
BATBCHA 3allacHBIE BeIlecTEAa.

Buan kornef. Pasnmualor Tpu BHAA KOpHeil: ImaBHsle, GOKOBhIe H IpHJa-
rounsie (puc. 27). IIpu unpopacraHyM ceMeHH MNepBLIM pasBHBAETCHA 3apojbliile-
BRI KOpellok, OH [OpeBpalllaeTcd B IVIABHBIA KopeHb. KopHH, ofpasyioliHecda
Ha cTebaAx, a y HEKOTOPBIX PACTEHMH W HA JHCThAX, HA3BIBAIOT IMPHAATOYHBIMM.
OT raBHOrO M NPHMAATOYHEIX KOPHeH OTXORAT GOKOBBIE KOPHH.

Tunsl KOPHEBBIX CHCTEM. Bee kopumM oamHoro pacreHus o6pasyioT KOpHEBYIO
cucremy. PasnmyaloT JBa TUINA KOPHEBHIX CHCTEM: CTeD:KHEBYIO M MOYKOBATYIO
(prc. 28). KopHeByl cHCTeMY, B KOTOpoil CcHIBHee EBCeX pasBHT TOXO0ANHA
Ha CTepKeHb IIaBHBIA KOPeHL, HABBIBAIOT CTep:KHeBoi. CTepAKHeBYI0 KODHEBYIO
CHCTEMY MMeeT GONBIIMHCTEC ABYROJLHBIX pacTeHHil (IjaBenb, MOPKOBB, CBEKJA
H ap.). O6uuHO cTep:KHEBAA KOPHEBAS CHCTEMA XOpOIIO BHAHA TOJALKO ¥V MOJO-
ABLIX, BBIPOCIIMX M3 CeMAH JABYAOJLHBLIX pacTeHHil. ¥ MHOroJMeTHHX pacTeHHIl
(TIOTHEK, 3eMIAHHKA, MOAOPOKHHK) YacTo IMIaBHBIH KopeHbL OTMHpaeT, a OT cTed-
JIA OTPACTAIOT NMPHAATOYHLIE KOpHH., MoukoBaTO HA3LIBAIOT KOPHEBYIO CHCTEMY
H3 TPHAATOYHLIX H DOKOBBRIX KoOpHeH. IMaBHEIH KopeHB Y pacTeHHH ¢ MOYKO-

MpuoaToYyHbie
KOPHK

CnaeHbIA
KOPEHb

== BOKOBBIE
KOPHW

- ——
—

CTepxHeBas Moukosartas //}"

Puc. 27. Buabl KopHer Puc. 28. Tunbl KOpHEBbLIX CUCTEM




Cray
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Y

KopHessle
BONOCKK

3oHa NpoBegeHua

77

30Ha BCACLIBAHWA

Craguw pazsutus
KOPHEBLIX BONOCKOB

3oHa
pocTa

EELLIRITTS =F s L - T

1318737

3oHa
OEenNeHus

KopHesoit Yexnmk

Puc. 29. CtpoeHune KOpHa

paToit cucTeMoit cnabo pasBUT MM paHo oTMHEpaeTr. ModkoBaTasa KopHeBas CHCTe-
Ma XapakTepHa JANMA OJHOLOJNBHBIX pacTeHHH (AYMeHb, NINeHHIA, JAYK, YeCHOK
H ap.).

Jonsl (vuacTen) xorHa (pme. 29). ITocMoTpHTe Ha CBeT KOPHH NPOPOCTKOB
thacoau, mimeHHMILl MAH peamca. Bl yBuAMTe, 4TO MX KOHUYHMKH HeMHOrO TeMiee
M IJIOTHee, 4eM OCTalbHble YYACTKH KOpHA. JTO 00bAcHAeTCSA TeM, 4TO KOHYHMK
KOpHA, KAK HAlEpPCTKOM, MOKPBIT KOPHeBBEIM YeXnMukoMm. KopHepoll dyexnuk obpa-
30BaH KJETKAMH NOKPOBHOH TKaHM., OH samuinaeT y4acTok, ofpasoBaHHBIN Mel-
KHMH, INVIOTHO NPHJIETAIIIMMH OfHA K APYrod KHBRIMH KIeTKaMm#u. 9To obpazo-
BATENLHAA TKAHL., KJIETHH 3jeckh IMOCTOAHHO OeJATCH, YHCIO HX VBeJIHYHEBAETCH,
No2TOMY JaHHBIN YYACTOK HA3LIBAIOT 30HOM jAenenuda. Boinie pacnosno:keHa 3oHa
pactasenna (pocta); 3Aech KJIETKH BRITATHBAKTCA, H KOpPeHb PacTeT B JJIHHY.
Brimle KOHYMKA KOPHA NOBEPXHOCTHBIE KJeTKHM o00pasylT MHOMKECTBO TOHKHX
M IIpOZpavHEIX KOPHEBBIX BOJOCKOB. ¥ MHOIMHMX pPACTeHHH KODHEBEIE BOJOCKH
HANDOMHHAIOT JErKHH OVIODOK, NOKPBIBAIOUIHE YacTk Kopusa. KopHeBoil Bomocox —
ANHHHBIA BBIPpOCT Hapyv:HOH Kierkn wopas. Ilox wkaeroudoit obonodxoil B Kop-
HEBOM BOJIOCKEe HAXOAATCA IHTONAa3Ma, AAPO, JeiKOMIacTsl ¥ BAKYOIL ¢ KJIETOY-
HBIM cOoKoM. J[NMHHA KOpPHEeBBIX BOJMOCKOB 00bIMHO He Gomee 10 mm. Ol Hemonro-
BEYHBI U ¥ GOJBIIMHCTBA PACTEHHI MKHBYT BCero HecKOoabKO AHeit. HoBele Bomockn
BOZHHKAIOT H3 E'GJ'IEE MOJMOABIX MOBEPXHOCTHBRIX KJAETOK, PACOHOMOMCHHBIX Bamxe
K HKOHYMKY kKopHA. I[IpoHHKas MexAy YacTHIAMHM IIOYBbl, KOPHEBLIE BOJOCKH
MJI0OTHO NPHJIETaloT K HEM H BCACBIBAKT BOAY C PACTBODEHHBIMH B Hell MHHepalib-
HBIMH BemlecTBaMi. B Oomee crapoii wacTH 30HBI HeJOJTOBeYHBIe KOPHERBEIE BOJIO-
CKHM NOCTOAHHO OTMHpAalT, 4 B MoJofoH obpasyioTca BHOBL. KOpHeBEIe BOJIOCKH
ZHAMHTENBHO VBEIWYHMBAIT BCACKIBAIONIVIO NOBEPXHOCTE KOPHSA, MNO3TOMY YVHACTOH
KOpH#, HA KOTOPOM HAXOMATCHA KOpHEBLIe BOJIOCKH, NPHHATO HA3LIBATL 30HOM

k.com/matenial 100
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§8. Buawl KopHed W THNbl KOPHEBLIX CHCTEM

BCcachlBaHHA. Bbillle 30HBI BCACBIBAHMA, T. €. el JAjdbIIe OT KOHYMKA KOPHA,
HaxouTcA 30Ha nposegennda. [lo Kierkam »Toro yyacTka KOPHA BOJA C PacTBO-
PEHHBIMH MHHEPAJBHBIMH BelleCTBAMM NepeMelaerca K crebmo. 3echk yxe HeT
HKOpPHEBBIX BOJIOCKOB, Ha TMOBEPXHOCTH HAXOAHTCA TIOKPOBHAaA THKaHDb. Ha ITOM
yuacTKe KopeHb BerBuTtcsa. [IpounocTh M yOpPyrocTh KopHa obecrieunBaeT MexXaHu-
yeckas mrxkamnb. Eé cocTaBafioT BEITAHYTEIE BAOAL KOPHA KJIETKH ¢ TOJCTHIMH 060-
nouykaMu. OHHM paHO TepAKT COJepPHMHEMOe M Sal0JHeHbl Bo3ayxoMm. Boasmyio
YacTh KOPHA COCTABJAKT KJETKHM OCHOBHOH TKaHMH.

3AMNOMHHTE

KopHu: rnasHsi, GokoBbie, npHaaroyHsie * KopHeBbie cHCTeMbl: cTepXcHeBas,
moykoBaras * Koprneso# yexnuk * KopHeBo#d Bonocok * 30HbI KOpHA: fJeNeHHs,
PACTAXKEHHA, BCACHIBAHHA, NPOBEJEHHA

lPOBEPBLTE CEBA

1. Kakue chyHKUMM BbinONHSET KOpeHb?

2. Kako# KopeHb Ha3blBaloT rNasHbIM, & KaKue KOPHM — NPMAATOMHBIMKA W BOKOBbIMK?

3. Kakue KopHeBbie CMCTEMbl HA3blBAKOT CTEPMHEBLIMM, & KaKMe — MOYKOBATBIMU?

4. Kakve yyacTkW (30HbI) MOXMHO pPa3nWYWTh, PAcCMaTPHBas MONOMOH KOpeHb?

5. KakoBo 3HaueHWe KopHesoro dexnuka?

6. Mne pacnonaraetca 3oHa AeneHus wnetok? Yem eé KNETKH OTAMYAIOTCA OT KNETOK
Apyrux 3oH?

7. e pacnonaraetcAa 3oHa pacTaxeHua kopHa? Kakoeo eé 3HaueHwe?

8. Yrto Takoe kopHesoW eonocok? Kakoe cTpoeHue oH Wmeet?

9. MNovyemy ogHY M3 30H KOPHA Ha3bIBAKOT 30HOW BCAckIBAHWA?

10. Kakue TkaHu pasnuualoT B KOPHAX pacTeHui?

Mpu ebipawmeaHWK kapTtodhens, TOMaToOB, KYKYPY3bl M [APYrMX PacTEHWMH NPOBOAAT
OKy4YMBaHWE — MPWCHINAIOT 3EMABH HIDKHIOW YacTb cTebns pacTenus. Boickarute
CBOE MHEHWE: C KaKoW Uentio NPMMEHAT 3TOT arponpuém?

LAWK YCIIEXY |

Mayuas cTpoeHwe opraHoB pacTeHMH MAW Kakoe-nMBo ABNEHWE NPUPOAbI, Bbl, CaMM
TOro He nojo3pesas, NONb3yeTech NPWEMOM aHaNW3a, KOTOPbIH ABNAETCA BaXKHbIM
COCTABHBIM 3/1EMEHTOM MbllneHHs. Ytobel pesynbtathl Bawed pabotbl 6binu Gonee
3 peKTHBHBIMMK, NMO3HAKOMbTECH C MPABMNAMH NPOBEAEHWA aHanusa.

AHoAu3 — pacuneHeHWe, pasfeneHWe UeNoro Ha COCTABHbIE YAacTH, BbifieNeHHe
OTAENbHbIX CTOPOH M CBOWCTB obbexTa.

1. BHumaTtensHo MayyuTe oBbekT B Lenom.

2. PacuneHute obbexkT Ha 4dacTu.
3. UayyuTte ocobeHHOCTH KaxAoH 4YacTH.

46 4. YecranosuTe B3avmoceA3b (conogyvHeHHe) 4acTed.
5. MNocrapanTecs BbIAGNMTE DYHKUHK YacTeH.
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Mos naGoparopus

CTEPKHEBAA U MOYKOBATAA KOPHEBbIE CHCTEMbI

Llens paborsbi: BbifBMTL OCOBEHHOCTH CTPOEHMA CTEP>KHEBOW M MONKOBATOM KOP-
HEBbIX CHCTEM.

Marepuanst u obopygaosaHMe: Habop pacTeHWH CO CTepXKHEBOW M MOYKOBATOM
KOPHEBBIMH CHCTEMaMM.

Xon pabotwi

1. PaccmoTpuTe KOpHEBbie CHUCTEMbI NPEASIOMKEHHBIX BaM pacTeHWH. Yem oHW paa-
nuyaotca?

2. Mpoumntante B yuebHMKE, KaKylo KOPHEBYIO CHCTeMY HAa3blBalOT CTEPXKHEBOH,
KaKylo — MOYKOBaTOM.

3. Orbepure pacTeHHA CO CTEPXKHEBOH KOPHEBOM CHCTEMOM.

4. Otbepure pacTeHHs C MOYKOBATOM KOPHEBOH CHCTEMOM.

5. 3anonHute Tabnuuy B paboyen TeTpagM.

BbINNOJIHHTE 3AQAHHE

M3YYEHWE MUKPOMPENAPATA KNETOK KOPHA

Llens pa6oTbi: NO3HaKOMMTLCA ¢ OCOBEHHOCTAMM CTpOeHHMs KneTok, obpasyroumx
pa3fiMyHbie 30Hbl KOPHS.

HIT&PHMH H ﬂﬁ-ﬂp}"ﬂﬂﬂiHHﬂ: roToBEble MHKPpONPpenapaTthl KNETOK Pa3fnMyHbliX 30H
KOPpHA, MUHKPOCKON.

Xop pabortbi

1. PaccMoTpuTe noj, MWKPOCKONOM rOTOBbIE MMKPONPENapaThl KAETOK Pas3fiM4HbIX
30H KOPHA, OTMETbTE OCOBEHHOCTH CTPOEHHA MX KNETOK.

2. Mo pesynbTataMm W3y4eHMs MHKPONPENapatoB M TeKcTa naparpaca 3anofHWTe
B paboueil TeTpagu Tabauuy.

HassaHue 30HBbI BoinonHaemas yHKUHA OcobeHHOCTH CTPOEHHMA KNETOK

3. CgenaiiTe BbiBOA.




Cradak ¢ vieoom/material 100

TN IR DD ATHEREIEN A PR DWW N AW N

§ 8. Buabl kopHer W THMLI KOPHEBLIX CHCTEM

3A0AHHA [4)1A JTIOBO3HATE/IbHbIX

KOPHEBOM YEX/IMK U KOPHEBbIE BOJIOCKH

Llens pabotbl: M3yuuTb CTPOEHME KOPHEBOro YEX/NMKA M KOPHEBbIX BONOCKOB.

Marepuansl M obopygosaHue: cemeHa pegmca M nweHWubl (npepsapuTensHo
NPOpPOLLEHHbIE), BOAa, NOAKPAalleHHAA uYEepHWNaMK, pydHas nyna, NWNeTka, MNHHUET,
npenapoBantHas Mrna, MMKpPOCKON, NPefMeTHOE W MOKPOBHOE CTEKNA.

Xopn pabotsi

1. MNpopacTuTte cemeHa peauca ¥ 3EPHOBKW MIWEHWLbI.

2. PaccMOTpHTE KOpPeLWOoK peauca MW NPopPOCcTKa NILeHWLbI HEBOOPYXEHHbIM rNa3omM,
a 3atem B nyny. HakguTe Ha KoOHLE KOpElLKa KOPHEBOH YeX/HK.

3. ObpatuTe BHHUMaHWe Ha YacTb KOPHA BbilUeé KOPHEBOTo Yexnuka. Hakgwte ebipocTsl
B BWAE NylWKa — KopHesbie Bonocku. [pounTaiite B yyebHuKe, Kakoe OHW MMEIOT
CTPOEHHE W 3HAYEHME.

4. MNonoxkuTe KOPELOK Ha NpPegMeTHOe CTeKNO B Kanmo BOAbl, NOAKPALLEHHYID Yep-
HHNaMH, W paccMoTpuTe nog MuKpockonom. ConoctaebTe YBMAEHHOE NOA MHKpO-
CKOMOM C pMcyHkoM 29 Ha c. 45, 3apucyiTe W cAenanTe HafnWcH.

5. Uto obuiero B CTpOEHWM KOPHEBOro BOMOCKA M KNETOK KoXKMUbl nyka? Yem obb-
ACHABTCA pa3anuuue Wx topmbl?

6. Coenamrte BbiBOA.

- "HHHFGBKE — 370 OTWHNbiBaHHE KOHYMKa KOPHA NMPpH paccakHBaHWK MONOObix
paCTEHI"Iﬁ C NOMOLWbBHD EEGETPEHHDFD KONbIWKa-MHKH.

Paccmotpure pucyHok 30. Kakoe BnMsHWe OKas3biBaeT NMKMPOBKA Ha Pa3BWTHE
KOPHEBOM cHCTEMBI?

OTWwHnNHMTE KOHYMKH KOPHA Y MONOAbIX PAacTeHWH KanycTol, acTpbl, (haconu M Ap.
HabniofaiTe 3a pa3sMTHEM KOPHEBbIX CHMCTEM KOHTPO/bHBIX W OMbITHbIX PacTEHWA.
MoaroTosbTe coobuieHWe W peaynbTaTbl onbiTa obcyauTe © APYTMMH yYallWMMCS.

Y KOMHaTHbIX pacTeHWH Koneyca W NenaproHwWu nerko obpasyloTcs NpMAaTOuHBIE KOPHHM.

1. OctopoxHo cpexsTe Heckonoko Bokosbix noberos ¢ 4—5 nMcTbsMM.

2. Ypanute fBa HWXXHHMX NHCTA W NoMecTHTe nobern B cTakaHbl MAKW BaHKW C BOAOW.

3. Habnwopairte 3a obpasosaHuem npuaatodHbix kopHedn. MNocne Toro kak gnuHa Kop-
Hel gocturHeT 1 cm, nocafguTe pacTeHWs B TOPLUOYKH C MMUTATeNbHOW MOYBOA.
PerynspHo ux nonueanTe.

4. Peaynbratbl HabniogeHui 3andwute W obcyauTe © APYTHMH yYauMMMCH.

48 Puc. 30. BnvAHWe NUKWMPOBKW Ha Pa3sBUTHE KOPHEBOW CWCTEMGI
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3HAETE JIH Bbl, HTO

e Y oAHOro pacTeHWs PXW KOPHeBas CUCTeMa COCTOMT M3 14 MNH MenKux KOpHEew.
Ecnu BbITAHYTL BCE 3TH KOPHH B OOHY NWHKKS, OHW 3armyT 600 kM (npumepHoe
paccroarve ot Mockebr o Cankr-letepbypra). Ha 3TMx KopHaX HacuMTanu
15 mnpa kopHesbix sonockoe. Mx obwas gnuHa cocraenser 10 Toic. km (pac-
crosHue ot Cankr-lerepbypra go Bnagueoctoka).

e Y nwexuupl macca kopHen Gonee yem B8 100 paz npesbiwaer maccy Hag3emHbIX
yacTen pacteHHs. KopHH aBnoHW NpoHWKalT B nNo4sy Ha raybuHy 3—4 M, a B cTo-
poHbl OT cTBONa pacxogartca Ha 15 m.

M3 KopHennogoe caxapHoM CBEKAbI NONY4YaloT caxap.

Y Kykypy3bl KOpHeBas cCMCTeMa pa3pacTaeTcs B CTOPOHbl oT crebna Bonee uem
Ha 70 cm, a y kaprocens u nyka — Ha 60—70 cm, y nnogosbix gepesbes —
Ao 3 m u BGonee. OcHoBHaa Macca KopHeH y GONbIUMHCTBA pacTeHMH pa3pacTaer-
cA Ha rnybure 15— 18 cMm oT nosepxHOCTH NOYBbLI.

B cenbckoM XO3AWCTBE 4YacTo MCNONL3YIOT KBaApaTHO-THE3LOBOM cnocob Bbipalyu-

BAHWA KYNbTYPHBIX pPacTeHWH. Tak, KyKypy3y celoT Ha pacctoaHuu 710%70 cm, kap-

Tothens caxawT Ha paccroaHud 60X60 cm, a nnogoeble gepeebs — Ha paccTos-

HuM 6—8 m gpyr ot apyra. OBbvacHuTe, noyemy BbIBMPAIOT WMEHHO TaKYIO LIMPM-

HY MEXAYPAOHH M TAKOe PACCTOAHWE MEeXAy PacTeHHsMW B paaax.

HenoHeBkIi can

KAK MPOBECTHU 3KCNEPHUMEHT
JKCNEPHMEHT — MNPAKTHYECKWA METOH, € NMOMOLLBID KOTOPOro MOMHO NOATBEPAWTH
WNKM oNpoBeprHyTh Kakoe-nwbo npegnonoxenue. [na NOArOTOBKW M NPOBEdeHMS IKC-
NEPUMEHTA MCNONb3YHTE CNEeayoWY0 NOCNeAoBaTENbHOCTD AEHCTBMH.
1. NocraHoBka uenwu.
2. QopmMynMpoBaHKe runoTessl (NpeanonoXeHus).
. Cocraenexue nnaHa W nogrotoska obopygosaHHs.
. MNposegenne onbita W HabnogeHus, hopMyIMpOBaHHE BbIBOLOB.
. O6bacHeHWe HabnlogeHWH Ha OCHOBE TEOPETHYECKHMX 3IHAaHMH.
. MNpumeHeHHe NONYYEHHbIX 3HAHWA HAa NpaKTHUKe.

oo b W




Cradak ¢ vieoom/material 100

WA PR Y ATEFEIVON A PG DWW N TN

9 BUJIOU3ZMEHEHHUA KOPHEHN
@

BIHAHHE ®AKTOPOBE CPEJLI HA POCT
H PASBHTHE KoprHA. Temneparypa, BOg4,

1. Kakue Buzibl KOpHeii BaM W3BECTHbI? BO3AYX, OCOBEHHOCTH MOYBEI ABIAIOTCH
2. Kakue diyHKUMM BbINOAHAET kopeHb? Yem TeMH (PAKTOpaMM OKpYKalomledl cpejsl,
KOPHH OT/NMUAOTCA OT pHU3ouaoce? KOTOpPEIe OKa3BIBAIOT BAMAHHE Ha DPOCT

H pasBuTHe KopHHA. [nybHHA DPOHUKHO-
BEHHSA B I[IOYBY KOpHeH pacTeHuil 3aBH-
CHT OT VCIOBHH, B KOTOpDRIX OHM mpomapactaior (puc. 31). Tak, Ha cyxXMx Doaax
KOpPHH IINeHHILEI OCTHTAKT AJIHHBE 2,5 M, a Ha opommaeMelx — Beero 50 cm,
HO TaMm OHHM rymle. M3-3a BewHOI Mep3noTHl B TYHAPEe KOPHH pPacTeHHH pacmnoso-
JKeHBl ¥V noBepxHocTH. Tak, ¥y KapiaHKoeoH Gepéssl KOPHH OPOHHKAKIT B IOYBY
Ha rnybuuy e Hoxee 20 cm. PacreHnus nyeThEIHE MMEIOT O4YEHL JAJIUHHLEIE KOPHH,
TaKk Kak FPYHTOBbIE BOAbl pacnojoseHbl riayboro. ¥ sBepbnombell KOMOYKHM KOp-
HH VXONAT B MOYBY Ha 15 M.

BuIon3MEHENHSA KOPHENR. B nponecce AnuTenbHOH 3BOMIONAN B npHcHocobne-
HHA K YCJOBHAM CYIIECTBOBAHHMA KOPHH V HEKOTODHIX BHAOE DACTEHHII BHJAOHI-
MEHMINCE H CTATH BRINOJIHATH JONOIHUTEeNLHEE dyaxkuun. Peguc, ceékna, pema
H JIpYyrde pACTEHHUA 3AMNACAKT MUTATE/IbHbIE BEIECTBA B KopHemLtogax (puc. 32, a).
B ofipasoBaHHH KOPHENJIOJOE NPHMHMMAIOT VYacTHe KaK IVIaBHBIH KOpeHb, Tak
H HHJKHHMe YVYacTKH cTelns.

Kopneesle kay6mu (puc. 32, 6) moABIAIOTCA B pe3yNAbTATe VTONMeHHA GoKo-
BBRIX HMIHM NPUAATOYHBLIX KOpPHEeH YV TAKHX PACTCHHH, KAK TeopruHa, YHCTAK.

¥ naiolia passHBaOTCA NPHAATOYHBIE KOpHH-IpHUenk# (puc. 32, 8), MMM pac-
TeHHe OpPHUKDENIAeTCcA K ONOope, HAOPHMeD K CTBOJY JepeBa, W Onarogapsa aToMy
PacTéT BBEpPX, BBIHOCH JHCTHA K CBeTy. ¥ PpacTeHHiH, >KHBYIIMNX Ha CTBOJAaX

o

- o
&
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NMopconHayHne
CaxapHas ceskna’
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z

Puc. 31, nybuHa NPOHMKHOBEHWA B MNOYBY KOPHEM pacTeHvi
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Puc. 32, BUOoWIMEHEHWA KOPHER: KOpHEeNnoObkl MOPKOBM W cBEknbl (a), kopHeBble knyBHW
reopritbl (6), kopHu-npuuenky nniowa (B) v AbixatenbHble KOpHW opxuaen (r)

H BETBAX JepeBbeB BJAKHBIX TPONHMYECKHMX Jecos (opxmuaen), obpasyioTca BoO3-
aymusie KopHH. OHH MOrIonialnT A0MKAEBYID BOAY M MNOMOPaT PACTEHHAM KHTh
B 2THX cBoeobpasHbIX yeanoBuaAx. [IsixaTejsHbie KOpHH 06pasyioTcsa Yy HMBBI JIOM-
KOl ® JApyrux pacTeHHI, eclId OHHM [OCendlTcAd HAa TONKMX 0Oeperax pex
(puc. 32, r). 9TH KOPHH PACTYT BEPTHKAJBHO BBepX, IIOKA He JOCTUIHYT NOBepX-
HOocTH nouesl. [lo MeMKJIeTHHKAM BO3AYVX NepeMellaeTcd B KOPHH, HaXoAAlulnecs
rnybike, B VCJIOBUAX HEJOCTATHA KHCIOpPOAa. ¥ HEKOTOPBIX TPONHYECKHMX Aepe-
BLEB HA CTBOJAX M KPYNHBIX BerBaAx obpasylorcsa npMjaTouHbie KOpPHH, jopac-
TalOIIHe [0 3eMJAM H caysanime nodnopkamu.

SAIMNOMHHUTE
Koprennogsi » KoprHessie kny6Hu * BosgywHsie KopHu * [sixarensHsie KopHH

MPOBEPBLTE CEBA

1. Kakoe BnusHMe OKa3biBAKOT YCNOBWMS CPefbl HA KOPHEBYIO CMCTEMY PAcTeHWH?

2. Kak HasbiBalOT KOPHW MOPKOBHM, T€OPruHbl, NAioWa, opxHaen?

3. Kakue M3 M3BecTHbix Bam pacTeHwi obpasyior kopHennogbl? Kakyio ponb urpaiot
KOPHENNOAb B MH3IHK OBYNETHMX PacTeHWH?

4. Yem oTnHualoTcA KopHeBble KnybHM oT kopHennogos? B uém ux cxogcteo?

C yem cBA3aHO BHAOM3MEHEHWE KOPHEW Y PacTeHWH?
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§ 1 IIOBEI'. PASBBUTHE IIOBETA
* U3 ITOYKH

Iloser. Crefens ¢ pacnoNoKeHHBIMH
HA HEM JHCTHAMH M NOYKAMH Ha3bIBAIOT

1. Kakoe cTpoeHue umeeT 3apoabill noberom. Crebens — ocesas yacTh nobe-
cemeHn? ra, AHUCTbA — BOKOBBIE YaCTH, YHYACTKH
2. Kakyo TkaHb Ha3biBaioT crebnA, Ha KOTOPLIX pasBHBAIOTCH
obpasosarenbHoi? JMMCThA, HA3BIBAIOT Y3JAMHM, a YYaCTKH
cTebna MexIy ABYMA OMMKAHIIHEMH

yalaM# ofiHoro nobera — MemmgOyIaMA-

mHu (puc. 33). Maorne pacTeHHA HMelOT nmofers ABYX THHIOB: OJlHH ¢ AJHHHBIMH,
a JIpyrue ¢ KOPOTKHMH MeXJOV3IHAMH. Yrod MemIy JHCTOM H HAXOAAU[MMCH
BBIIIEe MeKA0V3AueM HOCUT HasBaHMe masyxa JHMCTa.

JucToPACIIONOKEHNE. ¥V GonsmIMHCTBA pacTeHHH Habiogaercs ouepégHoOe,
UM CHNHpajbHOE, JHCTOPACHON0OMeHHe, NPH KOTOPOM JHCTHA PACTYT MO OJHOMY
B yajJe H pacnojarapTcia Ha credie noodepéaHo no cuoupanu (pumc. 34). Taxoe

pacnoJokKeHne JUCTheB HMelor Gepésa, MBa,
BepxyweqHas Ysen
no4ka \

posb, NOACOMHEYHMK H JApPYIHe pacTeHMA.
Ecnan nucTesA pacTyT IO JBa B y3jge — OJHH
JHCT TPOTHE JIpPYroro, HAIPHMEp ¥V KJe-
Ha, CHpeHH, Kpanuenl, dyKCcHHM, TO Taxoe
HX PpacHOONodeHHe HASLIBAIOT CYNPOTHEB-
HBIM. Y pacTeHMil € MYTOBYATBIM pac-
OONOMKeHMeM JHCTHEE OHM  PA3BHBAIOTCH
no Tpu M Oosee B yaaax, Kak, Hanpumep,
Yy ajojed, ojdeaHjpa.

IToukn. Ha sBepminae nobera obeIl9HO HMe-
ercA BepxyumleyHas Io4Yka, a B [asyxax
JUCThEB — MNasyuidbie (DoKOBBIE) MOMKH.
ITourn, KOTOpLIe PAZBMBAIOTCH He B IIasyxe
aueTa (Ha MeXJ0y3nuax, NHCTBAX, KOPHAX),
HAZLIBAIOT NMPHIATOUHBIMMH,

Pacnono:xkeHne NasylmHbeIX M04YeK MOBTOPA-
eT paclloNO}KeHHe JUCTHeB Ha cTebne. Tonons,
BUIIIHA, YepeMyxa, Depeza uMeloT ouepédhoe
pacnonoxkenne mnodexk. Ha noberax cupenws,
OYy3MHEI, MACMHHA ¥ KOMHATHLIX pacTeHHii

Bokoeas
noYKa

nucTa

OvepépHoe CynpoTtueHoe MyToe4atoe

Puc. 34. [lvcTtopacnonoxeHue
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Puc, 35. CTpoeHiue NoYkW: BeretatkeHow (a) w redepatveHon (6)

hyvHCHHE, OHIeH, KoJeyca MOYMKH DPACHONIOMKEHE! cynpomueno. J{na sTux pacTeHHil
XapakTepHO Takoe e Jucropacnonosxenue. Ilocne omagenma nucTheB Ha moberax
OCTAIOTCS JUCTOBREIE pyDlbl, HAJ{ KOTOPLIMM PACIONATAIOTCH Hasylnnuble nouxu. Ins
KaXKJIoro BHJA pacTeHHil XapaKkTepHbI ONpefelIEHHOe PacllosoMKeHHe 1MoveK Ha nobe-
rax, ux dopma, BeJIMYWHA, OKpacka, onvineHMe. Ilo TUM M HEKOTOPBIM OpPYIHUM
OPH3HAKAM MOMKHO ONpPeNesiMTL BHJ PACTEHHSA gaxe 3HMMOH.

CTPOENHNE MOYEK. CHapy ¥ NOYKM IIOKPLITEl IJIOTHBIMH KOKHCTBIMH IOYed-
HBEIMH YelryaMH, 3allUlaloNIMHy UX OT BO3JeHcTEUA HeDIaronpUATHRIX YCAOBHEH
BHeIIHeH cpeasl. B snyny Ha npogonsHOM paspese MDOYKH XOpPOUIo BHJAeH 3ada-
TOYHBIH cTebelb, HA BepXVIIKE KOTOPOr0 HAXOIUTCHA KOHYC HAPACTAHHMS, COCTO-
amui 13 KreTor obpazoparensHod TRamu. Ha crebne pacnoioxdeHE! odeHbL Me-
KHe 3aJaTouHble JHCThA. B masyxax sTHX JTHCTBER HAXOAATCA 3avYaTOYHBIE IIOY-
KH, OHH TAKHe MeJKHe, 4YTO HX MOMHO pasriafeTsk TOJABKC B JIVIIY.

Taxkum obpasom, nouka nOpexcrasiser coboil savaTovHLINA, eINé He pASBHUB-
muiica nober. BHYyTpH ofHMX mo4YeK Ha 3a4aToYHOM cTelie pPACIIONOMXKEHBI TOJb-
KO 3avYaTo4yHble JHCThA. Takwe MOYKH HA3BLIBAIOT BereTATHBHBIMH (puc. 35).
Hpyrie nmouxy — reHepaTHBHBIE, WM I[BeTOYHEIE, NpeJcTABIAKT coboif zaua-
TOYHBIE OYTOHBI HMJH CONBETHA, OHM KPYIHee BEeTeTATHBHBIX H HMel0T Oosee
oKpyryio dopmy.

Pocr 1 PASBUTHE 1OBErA. Ma moukmn paseuBaerca nober. Korga noueunsie
YelllyH ONajalT, HAYMHAETCA HWHTeHCHMBHEIH pocT mnobera. [loGer yanmmsaercs
3a CHeT JeeHHs KJIeTOK KoHyca HapacraHnus (ofpasoBartenbHas THans). Monoasie
KJeTKH pacTyT, o0pasys HOBhIe YHACTKH cTebasa ¢ aucTbaMu ¥ nouxkamu. ITo mepe
yiaJleHHd OT BepXyIIeyHoH TOYKHM pocTa clocoDHOCTE KIETOK K JefIeHHI0 Ocja-
fepaeT M BCKOpe coBceM vrpauusaercsa. Hoskle KIeTKH NPeBPAIaOTCA B KISTKH
MOKPOBHONM, OCHOBHOH, MexaHHYecKol MM NpOBOAANIeH TKanW nobera B 3aBH-
CHMOCTH OT MecTa pacnonoxenus. IloMmumo BepxyuredHoro pocra, y OoOJbIIMH-
CTBA PACTEHMI IPOMCXOAHT YVAJIMHeHNEe MeXIoy3nauil mobera 3a cHeT BCTABOMHO-
ro pocra. Hanpumep, vy numrenuunl, 6amMbyka u Apyrax 3JIaKOB BCTABOYHEINA pocT
OCYIeCcTBNHeTCH B pes3yabrarTe AefeHMHA M POCTA KJAETOK, HAXOLAUUXCH B OCHO-
BAHMAX BCceX Memxjoysnuii. Bnarogapsa sroMmMy moaojbie ¢TebiaM HEeKOTOPBIX pac-
TeHHH pacTyT odeHb OblcTpo. Hanpumep, crebnm GamOyka 3a CYTKH MOTYT BhIpa-
cru Dosee HeM Ha MeTp.

YUPABIEHHE POCTOM M PASBHTHEM TOBETA. Pocrom u passuTHeM mnoberos
MOXMKHO YOpapiaaTb. Ecam yaaauTh BepXyIUedHYH [IO4YKY, TO nober mnepecTtaér
pacTH B AJIMHY, HO 34TO ¥ Hero noapnsiworca boxoenie noberu. Iloapesas noberu,
CAJIOBOJBI NPHAAIOT JepPeBbAM H KYCTAPHUKAM ONpeAeEHHYI0 (hopMy. YCTaHOBIEHO,
gTo oT (OpMEl KPOHBI 3aBHCAT JOJATCNeTHe W YPO:KANHOCTL IUIOAOBLIX AepeBLER,
a Takske HadecTBo muogos. PopMUpoBaAHMe KPOHBI V IIONOBRIX JiepeBbheB obpes-

yk.com/materiai 100
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§10. lNober. Pazsute nobera U3 No4YKM

KOl NpOBOAAT, Kak MpaBHJI0, BecHoil, Jo pacnyckaHmsa nodex. Ilpm BecenHeil
nocagkre obpesky JAenaiT cpazy, IpH OcedHHed — paHHell BecHOH, g0 Habyxanusa
IMovekr. HPH OEPEEHE BEpXYIIIKH noberoe ¥ MOJMOJARIX JMepeBheE IMOYTH Ha HeJelTH
JamepHMBacTCH pACHYVCKAHHME IIOMEeK. Jro ocaabnmer HCIIapeHMe BOhI HﬂﬂaEMHﬂﬁ
HACTBHIO PACTEHHS M MO3BOJASET eMy Jaydie yropeauTscsa. s ocnabieHnus pocrta
nobera NPOBOAAT NPHUIMIKY ero Bepxvmkx. [Ipmimunkoil MOXHO YCKOPUTH OKOH-
YaHHe POCTOBLIX MPOIECcCoB M crocobeTBoBaThL (QOPMHPOBAHMIO ILIOAOBLEIX OPraHOB
H3 NNasyUIHBIX IIOYEH.

3ANOMHHTE

lMober = Yzen » Mexgoysnne * Mazyxa nwcra * Jlucropacnonoxenne * [Mouka:
BepXxyweyHas, nazywHas, NpHAaToOYHasA, BeretatHBHas, reHeparwsHas * Kowyc
HapacTaHHA

MPOBEPBLTE CEbBA

1. Y7o takoe nober? M3 kakux 4dacTel oH cocToMuT?

2. Kakue BWAbl NWCTOPACNONOXKeHHsA Bbi 3HaeTe?

3. Yro Takoe nouka?

4. Kak paznuuaiot nodku?

5. Kak nouku pacrionarawotca Ha noberax?

6. Kakoe crpoeHWe umeer BeretaTtuBHas nouka?

7. Yem oTNMualoTCA reHepaTHBHbIE MOYKHW OT BereTaTHBHbIX?

8. Kak npoucxoaur poct nobera 8 anuHy?

9. 3a cueT Yero NPOMCXOAMT BCTaBOYHLIM pocT nobera? [nA KakWx pacTeHWH OH xapak-
TepeH?

10. MoxHo M ynpaensTe poctoMm U pa3zsutiem noberos?

11. C kako# uenbio npoussogat obpesky noberos?

Mouemy ans (hopMHPOBaHWA KPOHbI AEPEBbEB WCnosibayloT obpeaky noberos?

WA K YCITEXY

MpH HM3y4yeHHH BHONOrMM Bbl YACTO CPaBHMBaeTe pasfnWyHbie BUonoruyeckHe obbvekTbl
u seneHus. posoas cpaeHeHue, HeoBXOAMMO NOMHMWTL, YTO 3TO HE NPOCTO ONMCaHWe
0BLEKTOR MKW ABNEHHH, & COMOCTABNEHME MX CYLIECTBEHHbIX NPM3HAKOB, Ha OCHOBE
KOTOPbIX BbISACHAETCH, YTO 0BLLEro W Kakue pasfiMuMa UMEKTCA Y CpaBHUBaeMbiX o0bb-
ektos. [lpu nposefieHMd cpasHeHWs cobniogaiTe npeanoXKeHHYIO nocnefoBaTenb-
HOCTb.
1. BobisicHWTe, Kakue obbekTbl (ABneHHs) cpaBHMBaIOTCA.
2. MoicnenHo pacuneHuTe obbekT (sBneHWe) Ha cocTaBHble YacTH (NposeaWTe aHanus).
3. Boigenute cyulecTeeHHbie NPM3HAKM CpaBHWBaeMbiX OObeKTOB (ABNEHHN).
4. ConocrasbTe cpasHMBaeMble 0BbekTbl (ABNEHHA) NO OAHMM U TeM >Xe NpU3HaKam:
a) NpU3HaKK CXOACTBa,
6) NpU3HaKK pasNuuMs.
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IS,

Mos nabopaTopus

CTPOEHHME NOYEK. PACNONOMEHKE NOYEK HA CTEBNE

Llens pabotei: M3yunTb CTpOEHME W pacnofoXeHue nodyek Ha crebne.
Marepuansl 1 obopynoBaHue: noberd pasHbiX PacTeHWH, pydYHas syna, cKaib-

nenb, NMHUET, NpenapoBanbHas Mria.

4,

5.

Xop pabortwi

. Paccmotpute noberu pasHbix pactenui. Onpesenwte, kak pacrnofioXKeHbl MOYKM

Ha ctebne, zapucyiTe.

Otpenute nouku ot nobera, paccMoTpHTe WX BHewHee cTpoeHue. Kakue npucno-
cobneHHa noMoraloT noykam nepeHocuts HebnaronpuaTHbie ycnoeua?
Paspexbre BeretaTMBHYIO NOYKy BAONb, paccMoTpuTe eé nog nynod. C nomMolibio
pHcyHKa 35 HanaWTe YelwyHKM, 3ayaTtoqHbid cTebesib, 3a4aToOuHBIE NIMCTBA M KOHYC
HapacTaHWsA. 3apHCyHTe BEreTaTMBHYIO MNOYKY B pa3spede W NOANWILMTE Ha3BaHWA
g€ JacTeu.

UayunTe reHepaTMBHylo nouky. Yto obuiero y sereTatMBHbIX M LBETOYHbIX NOYex
W 4em OHM pasnuualoTca? McnonbayHte gns cpasHeHWa pucyHok 35.

CpaBHuTe cTpoeHue noykud W nobera. Cpenaite BbiBOA.

BbINMOJIHHUTE 3ALJAHHE

MocTaebTe B BOAY BETKY KaKoro-HWbyAb Oepesa MnW KycTapHuka W Habniogante

3a pa3suTHeM noberos U3 noyek. 3anuWTe, KOrAa BETKa NocTaefeHa B BOAY, Korpa
y Heé Habyx/M MoYKM, PacKpbIIMCh YellyW, NOSBMACA Nober W PacnycTHAMCh JIUCTBS.

370 MHTEPECHO ]

WMHHCTBA PACTEHWH NPOUCXOOMT YANWHEHWe
MeXOoy3nui nobera 3a CYET BCTABOYHOIO
pocta. Hanpwmep, y nwenuusl, Hambyka
M APYTHX 3/1aKOB BCTABOYHBIM POCT NPOMCXO-
OMT B pesynbTate [JeNeHWs W pocTa KNeToK,
HAXOOAWMXCA B OCHOBAHWAX BCEX MeXAo-
yanuin. Bnarogaps atomy Monogble crebnu
HEKOTOPbIX PAaCcCTeHWW pacTyT oueHb BbicTpo.
Hanpumep, crebnu Gambyka 3a cytku moryT
BbipacTH Bonee yem Ha MeTp.

MomuMo BepxyweyHoro pocta, y 6onb-

CKay yk.com/materiai 100
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§ 11 CTPOEHHME CTEBJIA

dyukuH cTeEpas. Crebeas — ocesas

yacTsk oobera pacTeHHda, O0H OPOBOIHT

1. Yro wHaswisawoT noberom? nuTaTe/ibHbIe BellecTBa H  BBIHOCHT

2. Kakue tyHKUMH BbINONHAKOT MeXaHWye- JHCTBA K CBETY. B crebae MOTYT OTHKJI&-

CKas, NpoBoasllas, NoKpoBHaNA TKAHMW? ABIBATECH 3AlTIACHBIE THTATEIBHEBIE BEIIle-

3. Kakue ctebnu MMeioT M3BECTHbie BaMm crea. Ha mém passBmBaoTCcA JIHCTHA,
pacTteHua? OBeTKH, NA0ALI ¢ CCMECHAMH.

PA3SHOOBPASHE CTEEJAER. Paznuuaior
IBa OCHOBHBIX THOa cTebiaeil: TpaBaAHH-
CTEIN H gepeRAHucTRIN. TpaBaEwcTHe cTrefnm cymecTEyIOT OOBRIYHO OJWH CE30H.
910 HexHble THOKHMe cTebru TpaR H MoJIoAbLle noferH JpeBecHEBIX TIOPOJ.
Hepepauncreie creban npuobperawor TeépaocTs baarogapa oTao#eHnio B obomoy-
Ke X KJeToK ocoforo BemecTBa — JMHAruHA. OJpeBecHeHHe IPOMCXOIHT V cTed-
el IepeBbeB M KYCTAPHHKOB HAYHMHAA CO BTOPOH MOJIOBHHBI JIeTa NEepPROro roja
AHHBHA,

Ilo manpasrenmio pocta cTebaH JenAT HA npAMoOcMoOaiUe, évlOWlUecs, naia-
rouite, notasywue (puc. 36).

56 Puc. 36. Paanoobpasve crebnen: BoioHok — Bolowwmica (a), knesep — nonay-4una (6),
KyKypy3a — npamocroaymi (B), UBeTHOW ropoluex — nasawwmi (r)
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Mmasa 2. CTpoerne W MHoroobpasve NokpeITOCEMEHHBIX PacTEHMIA

YV GonbUIMHCTEA PACTEHHMH cmebiu NPAMOCMOAYUE, OHH PACTYT BEePTHKAJIBHO
peepx. Ilpamocroaune crefnM MMeOT XOPONIIO PA3BHTYI0 MeXaHHYECKYI0O TKaHb.
Osnr moryr OeITh ofpeBecHeBIIHMMH (Oepésa, aAbmouA) UIM TpaBAHMCTRIMH (II0I-
CONMHEYHHK, KYKVDVY3a).

Briowueca cmelinu, nojHaMasck BBepx, ofeuBawT omopy (BBHHOK NOJeBOH,
thaconb, XMenhb).

Jazawwue (yennawowueca) cmebau NMOJHUMAKTCA BBEpPX, IENAAAChL 3a OIO-
py vcHKaM#® (BHHOrpaj, ropox) HIH NPHAATOUYHBIMH KOPHAMH, OTPACTAIIHMMA
or crebns (nnwng).

ITonzywue cmefny cTeNOTCH MO 3eMJle W MOPYT VHKOPeHATLCH B yianax (zeM-
AAHWKA, JanmdarTea).

¥ HexkoTOpBIX pacTeHWil (oAVBAHUYMEA, NMOJOPOMKHHEA W JAp.) Hanwudue cTebnsa
MOKHO ONpPeAeNHTh TOJABKO 10 JIMCTBAM, KOTODhle K HeMY NDPHKDeNJIAITCH.
Taxue cTebin HABBEIBAIOTCH YKOPOYEHHbLMU.

CrroeHne CTEBRAA. CrpoenHe crefnf TpaBAHMCTBHIX pacTeHHMI OTIMYaeTCs
OoT cTpoeHuA cTefnA JApeBecHBIX NopoA. ¥ TPaBAHMCTHIX PACTEHHMHA KJIeTKH
He O/IPeRECHEBAlOT, a4 MeXaHMYecKHe TKAHM pasBuThl cnabo. B crebnax rtpas
XOpOLIO PA3BMTEI KJETKH OCHOBHOH TKAHM, B KOTOPOH PACIOJOMEHBI MHOIOYHC-
JeHHLIE NPOBOAAIHE COCYAMCTO-BOJIOKHUCTRLIE NVUKH. ¥ JPEBECHBIX JBYI0JIbHLIX
pacTeHHil NMYyYKH claMBawTes, obpasya ciaon nyvba, kambus ¥ apeBecHHBI.

B crefnax ABYRONBHBIX ecTh ofipasoBaTelbHadA TKaHb KamOuil, a crebau oxHo-
JIOJBHBIX pacTeHWil xKamMOua He MMeIOT, MOITOMY OHHM MOYTH He PACTYT B TOJIH-
vy (puc. 37).

PaccMmoTpum cTrpoenme crebsis Ha upuMepe japesecHoro pactenusi. Ha nore-
pedHOM Ccpes3e BeTBM WM COWJA JlepeBa JIeTPKO PAsJIMYUTE Kopy, KaMmbuii, apese-
cHHY ¥ cepauesuny (puc. 38). Monoasie (offHoNMeTHHE) cTebIH CHAPY Y MOKDPBITHI
KOXKHIlel, KOTOpad ¢ BOZPACTOM saMelnaercda npobkoil, cocTosAmeld U3 MEPTBBIX
KJIETOK, 3AN0JIHeHHBIX BozayxoM. Koxnna u npobra — noxpoansie mxanu. OHH
ZAlMIAIOT pPAcHoJOMKeHHBle Myhke KIeTKM cTebiia OT M3AMIIHEro McHapeHUHd,
pPasnUYHLIY [OBpe:XIeHUl, NPOHHKHOBEHUA BHYTPEL aTMocdepHoll NBIIKM ¢ MHKPO-
OpPraHM3MaMH, BBI3LIBAIOIIMMH 3aboneBaHuA pacTeHmii. B komune crebna, kak
H B KOMXHIE JHCTA, UMeIOTCA YCThHIA, Yepes KOTOpPble NPOHCXOJAUT raszoobMeH.
B npobke pasBHBAIOTCA YedeBHYKH — MaJjeHbKHe OYTOPKH € OTBEPCTHAMH, XOpO-

OcHoBHas TkaHb Koxwuua OcHOBHAA TKaHb

MpoBogaLIMe MyYKK

Mposogswme ny4ku Kambwia

Puc. 37. Crpoenve crebnein TpaBAHMCTBIX ofHodonbHeix (a) W aBygonbHbix (B) pacreHui
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§ 11. CrpoeHue crebna

Komwua Kambui

W
P S \ﬂm’ecma
X Sl : CepauesvHa

Mpobka

s P
"

=1

Kopa

Puc. 38. BHyTpeHHee cTpoeHuWe cTebna Aepesa

10 3aMeTHBIE CHapyH, ocobenHo y 6ysueEl, Aybda M depéemyxu. YedeBHUKH
ofpazoBaHBl KPYNHBIMM KJETKAMM OCHOBHON TKAHM ¢ DONBIINMHM MeKKJIETHHKA-
mu. Yepes HuUX ocyiiecTBaAeTcH razoobMeH.

¥ HeKOTOpPBIX JiepeBbeB 00pasyiTCA TOJMCThie ciou npobku. Heobwiuao moimeaas
npobka pasBuUBaeTcA Ha cTBOJe Npobkosore ayba. Eé HenonssyioT ANS Xosaii-
CTBEHHBLIX HYXA. ¥ GONBIIMHCTBA JlepeBLeB HA CMeHY IMajkoi npobke NMPHXOAUT
NOKPHITAA TpelMHaMH Kopka. OHA COCTOMT M3 4YepeAVIOIIMXCHA CJI0ER NpoOKH
M JIPYTHX OTMepINHMX TKaHeH Kopwl. ¥ ILIOJIOBRIX JlepeBLEE KOpKa obkidHO obpa-
ayercsa Ha 6—8-mM, v aunel — #Ha 10—12-M, v avba — na 25—30-M roay #HaHM.
¥ HeROTODPBIX JepeBbel (MJaTaH, 3BKAJHIT) Kopka Boobine He obpasverca. Dnybixe
HaxXoJATCA KJIeTKH KOPBI, B COCTAB KOTOPOH BXOJHUT 2Ta OCHOBHAA MKAHbL.
BuyrpenHnit cnoil kKopsl HaskIBaloT ay6om, uiau dumosmoii. B ero coctaR BXOZAT
CHUTOBHMjiHBIe TPYOKHM, TOJCTOCTEHHBIE NyDsiHbIie BOJIOKHA M IPYIIILI K/IETOK OCHOB-
Ho#l TRauy. CHTOBHAHLIE TPYDKHM — 5T0 BEePTHHANLHLIN pPHJ BLITHHYTHIX MUBLIX
KJIeTOK, ¥ KOTOPBIX IollepeydHbie CTeHKH [IPOHM3a-
HBI OTBEPCTHAMHM (KaK y CHUTa), HApa B 2THX KJeT-
Kax paspylumJauch, a OUTOILIa3Ma [pMJera-
er K obosouke. ITO HpoOBOAMAIIAA TKaHb nyba,
[0 KOTOpPO# lepeMellanTcd pacTBOpbl opraHuYe-
ckux BenjectTs. JIyGsaHble BOTOKHA — BBITHHYTbHIE
KJeTKH ¢ paspylleHHBIM COJepHHMbIM H OJpeBec-
HEBIIHMMM CTEHKAMH — MPeJCTABJIAKT MeXaHHYe-
CKyi0 Traue crebna. B crebnsx nwHa, JaUNBL
M HEeKOTODBIX APYIrHX pacTeHuit nybaHble BOJOKHA
pasBuThl OcofeHHO XOpOLIO M OYeHb HNPOYHBI.
M3 nybAHBIX BOJOKOH JIbHA M3TOTABIMBAIOT JILHA-
5 8 HO€ NOJOTHO, & M3 JyOAHBIX BOJNOKOH JIMIBI —

Puc. 39, loawyHble KomnblUa MOYAJIO W POTOMHY.
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hasa 2. CTpoenue u MHoroobpasve NOKPLITOCEMEeHHLIX PacTeHui

IlnoTabIHR, caMblil MIMPOKHMH oM, desmaniuit raybske, — 210 ApeBecHHA, MM
KCHJIeMa, — OCHOBHAA YacThk cTebns. OHa obpazoBaHa KJeTKaMH pasHOH (oOpMEI
H BEJIHYMHBI: COCYIaMH IpPOBOJALIEH TKAHH, JPeBeCHHHEIMH BOJOKHAMH MeXaHH-
HeCcKOH TKAHHM M KJIeTKAMH OCHOBHOH TkaHu. Bece cioM KJIeTok JApeBecHHEI, obpa-
30BABMIMECH BECHOH, JIETOM ¥ OCEHbK), COCTABIAIT TOMHYHOE KOJILIO OPHUPOCTA
(puc. 39). Menkue oceHHHEe KJIETKH OTJIHYAIOTCA OT KDYIHBIX BeCEHHHX KJIETOK
ApeBecHHEl CHeAVIONIETO Tofa, HaXoAAmuxca pagoMm ¢ HuMH. [loaromy rpammma
MeX¥JYV COCeJHHMH TIOJAHYHBIMH KOJBIAMHM Ha I[IOIepedHOM Ccpeze JIpeBeCHHEI
Y MHOTHX JlepeBbers Xopouo zamerHa. IlofgcuuTae ¢ 0OMOILLIO VIR YHCIO0 IOJHY-
HEBEIX KOJIEN, MOM(HO ONpPeJAe/HTh BOSPACT CIIMAeHHOro AepeBa. Ilo TonmiMHe rogmy-
HBEIX KOJIEI, MOYKHO V3HATh, B KAKHMX VCIOBHAX POCJO0 JepeB0 B pasHbie I'Ofbl JKH3-
HH. ¥3KHe roJHUHLIe KOJMBIA CEHAETENBCTEYVIOT 0 HeJOCTATKe BJIATH, O 3aTeHeHHH
JAepeBa M 0 ero Ioxom nuTaHui. Me:xay Kopod M ApeBecHHON DACTONOMEH KaMm-
Guit. OH COCTOMT M3 V3KMX [IMHHBIX KieTok obpasoBaTelbHON TKAHM C TOHKHMH
obonoukamu. HeBoopymeéHHBIM TIJIAZ0M €ro VEBHIETh HeNb3dA, HO MOMHO IIOYVE-
CTBOBAThL, YAAJAHE YacThk KOPEl ¢ NOBEDXHOCTH JpeBeCHHBI M NPoBeld DaJbIlaMH
no obHakHBmeMycAa MecTy. KneTkn xambusa npu aToM paspeIBalOTCA, H HX COJEp-
sKMMOE BRITEKAET, VBIAMKHAA ApesecuHy. BecHoit 1 neTom KamMOGHM# aKTHBHO JelIHT-
cA, ¥ B pe3vJbTATe B CTOPOHY KOPhI OTKJIAILIBAIOTCH HOBhIE KJIeTKH Jyba, a B cTO-
POHY OpeBeCHHbBl — HOBble KIETKH IpeBecHHBbI. [IpoMcxomur pocT cTebia B TOI-
muny. IIpy genennn kaMbuA KJIETOK JipeBecHHE] ofpaszyerca sHaAUYHTeNLHO Donble,
yeM KJiaeTok nyba, OceHplo JeneHHe KJIETOE 3aMelJIfeTcsd, 4 3MMOH NpeKpaunaercs
MOJHOCTRED.

B uenrpe crebisa HaxoguTcsa Oojee phIXABIH ciaoil — cepaueBMHA, B KOTODOi
OTKJAABIBAIOTCA SAlachl NMHTATEIBHBIX BelnecTB. CepalleBHHA XOpOIIO 3aMeTHAa
Yy OCHHBI, DY3HMHEI M HEeKOTOPHIX APYTHX pacTeHWil, vy Gepéan M ayda OHA OYeHB
NJI0THAA, M TPAHHOY € APeBeCHHOH paccMoTpeTs TpyaHo. CepaneBMHA COCTOMT
M3 KPYIOHBIX KJIETOK OCHOBHON TKAHM C TOHKMMM ofoloukaM#u. ¥ HEKOTODHIX pac-
TeHHIH Me:XIY KIeTKAMH HaXoIATCcA OoONbLIIHe MeKKJIeToYHEIe NpocTpadcTBa. Takas
CepALEBMHA O49eHb phIXJad. OT cepAlUeBHHHI B PAJHANBHOM HAIIPABJIEHHH 4Yepes
JApesecHMHY M av6 NpoxolAT cepjaueBMHHBIe ayun, OHM COCTOAT M3 KJIeTOK OCHOB-
HOM THAHH M BEIIOJIHSAIOT 3ANACAIONIVIO B NPOBOAAIVI0 (yHKI[MH.

3ANMOMHHTE

Crebens * [lpobka * Kopa * Jly6 * [pesecura * Kambui * CepauyesuHa *
CepauesHHHble nydn * TpaBAHHCTbIH W AepeBAHHCTbIH cTebnn * PasHoobpasne
crebned: NPAMOCTOAYHH, BbIOWMHHCA, NaZAIOWHH, NONIYIHH

MPOBEPBLTE CEBA

. KakoBo BHyTpeHHee cTpoeHue cTebna nepesa wnu KycTapHuka?

Kakoe 3HaueHWwe MMelOT Koxuua W npobka?

. Tne pacnonosxkeHn nyb M M3 KakWMX KNETOK OH COCTOWT?

Yro takoe kambuin? ge oH pacnonoxen?

. Yro Takoe roguuHbie konbuya? Yto moxkHO onpenenuTh No rogMuHbIM Konbuam?

Moyemy ¥ MHOMMX TPOMMYECKMX PacTeHWH Henb3n YBMAEThb rofMyHble kKonbua?

commaterial 100
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§ 11. CrpoeHue crebna

IS IIIIIIIY,

Mos nmabopaTropus

BHYTPEHHEE CTPOEHME BETKW OEPEBA

Llens pabotei: M3yyuTs BHYTPEHHEE CTPOEHWE BETKWM [epeea.

Marepuansl U obopyfoBaHMe: BeTka fgepeea, pydHas Nyna, CKanonens, NHHUET,
npenapoBansHas urna.

Xop pabotsi

1. PaccmoTpute BeTky, HaWauTe uyeyeBM4kH (Byropku c oTeepcTuamu). Kakyio ponb
B XM3HW QlepeBa OHM UrpaioT?

2. MpuroToesTe NonepeyHbld W NpPoOACABHBIA cpe3dbl BeTKM. C noMolusio nynel pac-
cMoTpuTe cnou crebna Ha cpesax. Mcnonbays tekct § 10 W pucyHok 38, onpepge-
NWTe Ha3BaHWe KaXAoro cnos.

3. Mrnon otgenute kopy, nonpobyiTte €& M3OrHYTh, coMath, pacTaHyTe. [pounTaiTe
B naparpache, Kak Ha3blBAeTCA BHYTPEHHWH cnod kopbl. Kakoe 3HayeHue umeer
ny6 pna pacteHws?

4. Ha npopontHoM cpese paccMoTpuTe KOpY, ApPEeBecHHy, cepaueswHy. Mcnebitaite
KaxablH CNOH HAa NPOYHOCTL.

5. Otpenute Kopy OT ApeBecHHbl, NPOBEAMTE Nanbuem nNo apesecqHe. YTo Bbl ouwly-
waete? MpoudTaikTe B naparpace ob ITOM CNOE U €ro IHAYEHWM.

6. 3apucyiTe nonepeyHbid M NPOACNBHBIA CPe3bl BETKM W NOANWLLMTE HA3BAHWA KaXk-
AOW YacTH crebns.

7. Ha cnune gpesecHoro ctefina HanauTe ApeBecuHHy, NOACYMTAHTE C NOMOLLbLIO Nynbi
YMCNO TFOAWYHBLIX KONel W onpefendTe BO3pacT Aepesa.

8. PaccmoTpuTe roguuHble konsua. OpuHakoBbl NM oHM no TonwuHe? ObbacHuTe,
YeM OTNIMYAETCA ApeBecuHa, obpasoBaBwascs BECHOW, OT ApeBecuHbl Bonee noag-
HEro BpeMeHW roga.

9. YcraHoBuTe, Kakue CNOW [peBecHHbl cTaplie No Bo3pacTty: fexaume 6nuxe
K cepAuesuHe Mnu K Kope. OBbACHWTE, NOYEMy Bbl TaK CuuTaeTe.

YEYEBMYKHK. ONPEAENEHMUE BO3PACTA CTBOJIA NO Cniuvny

Llens paborbi: uayuuts crpoeHue crebns.

Marepuansl u obopygosaHue: geTsu ByauHbl, yepémyxu, ayba U apyrux gepe-
BbEB M KYCTapHMKOB.

Xop pabotmi

1. PaccMoTpuTe 4Ye4yeBHuKkM Ha BeTBAX OyauHbl, YepéMyxu, Ayba W Apyrux Aepesbes
W KYCTapHWKOB.

2. Onpepenute Bo3pacT Kakoro-nWbo cnuneHHoro Aepesa No rogH4HbIM KOMbLAM.

3. Cpenaiite sbiBog.
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fnaga 2. CTpoeHe W MHOrOOBPAINE MOKPLITOCEMEHHBIX DPacTEHHIA

47143 NIOB03HATE/TbHbIX

» Y BonbliMHCTBA fAepesbeB Ha CMeHy rNafikod Npobke NpWMXoAWT TpellMHoBaTas
kopka. OHa COCTOMT M3 YepeayloWWXCs CNoes NpobKK W OTMEPLUMX TKaHeH Kopbl.

« Y nnopoebix fepeBbes Kopka obbiuHo obpasyetca Ha 6—B8-M rofly *W3HW, y nM-
net — Ha 10—12-m, y ayba — Ha 25—30-m. Y HexoTopbix Aepeebes (nnatada,
3sKanunTa) Kopka soobuwe He obpasyercs.

e Kapnukoebie gepesua MOMOKEBE/bHMKA B TYHOPE WMEKOT CTEOA TONWMHOW BCEro
8 cm, amepukaHckue ceksolW gocturawt 10 M B nonepeyHuke y OCHOBaHWA CTBO-
na, a HawH Ay6sl — cebiwe 1 M.

« (o ron4HelM KonblUaMm YOoanochk YCTaHOBHTh, 4YTO Hanbonee AONrogeYyHbIMH Oepe-
BbAMH MOMXHO cuMTaTe Bacbab u gpaueny. B Adbpuke HaWAeHbl 3K3IEMNNAPBI 3THX
Alepesbes, BO3PAcT KOTopbix okono b Teic. ner.

e B Hawen crpaHe Hawbonee fonroseurbl KMnapuckl (3 Thic. net), Aybsl, KaliTaHbl,
kegpol (2 Teic. net), ens (1,6 Teic. net), nvna (1 Teic. net).

IALAHHA 413 TIOB03HATE/IbBHbIX

1. XotHTe nosHakoMmuTbes co cTpoeHuem usetka? Bosbmurte etk abnonwM, Barynb-
HHKa (posogeHapoHa cMBMpPCKOro), BMILHM W MOCTaBbTe MX B COCYA C BOAOH
B TENnMoM cBeTnoM nomeleHwd. [lognWeanTe B cocyn ceexyw Boay. Yepea
nonTopbl-ABe Heflend Ha BeTkax pacnycTATcA usetkd. Mcnonbayite ux npu uayqe-
HWM CTPOBHHMA LiBETKA.

2. MNonpobyiTe onpeaeniTs Ha3paHWMA OEPEBbEB M KYCTAPHWKOB, PACTYWMX OKONO
Ballero AOMAa M LUKONbI, NO XaPAaKTEPHbIM NPM3HAKaM WX NOYEK.

Mo pacnonoxeHuio novek, ux dopme, BENMYMHE, OKPACKE, ONYLIEHHIO M NO HeKo-
TOPbIM APYrMM NPU3HaKaM MOMHO AaKe 3MMOW ONpefienuTb, Kakoe AepeBo WM
KYCTAPHHK nepeg Hamu.

Moukk obbluHo pacnonaraloTca HenocpeacTBeHHo Ha ctebne. McknioveHne cocrae-
NAET ONbXa: y HE& NOYKH CHAAT Ha ocobbix Hoxkax. Mo atoMmy npusHaky, a Tawxe
MO CePEMKAM W MANeHbKMM LUMLIEeYKAM ONbXY NErko OTAWYMTL OT OPYrMX depeBbes
0O pacnyckaHua /IMCTbes.

Tononb y3HaloT NO ero KNeHKWM CMOMMCTbIM 3a0CTPEHHLIM noukam, obnagarouium
ceoeobpa3HbiM NPMATHBIM 3anaxoM. [loyka HWEbl NOKPbITA TONBKO OAHOW Yellyeéw,
HanoMMHaloWen Konnadok. Y KpywwWHsl 800blie HET NoYeuHbIX YellyH.

Mpoponroeatbie KpynHble NOYKK PABMHLI ONYWEHbI M NO3ITOMY MX MOXKHO XOPOLWO
OT/IM4KTE OT ro4eK Apyrux gepesbes. [loukW yepeémyxu W 4YE€pHOl cMopoaWHbl obna-
[Al0T NPUATHbIM 3anaxom. Y cynpoTHBHO PacnofiodeHHbiX nodek By3uHbl, HanpoTue,
3anax HenpuaTHbIA. MoHioxae uMx, Bbl cpa3y oTnMuMTe BY3HHY OT ApYrMX KYCTApHWKOB.

Peaynbtatel ceomx HabniogeHui odopmute B Buge pedepara. Tekcr pedeparta
NPOUNNOCTRHPYHTE hOTOrPaPUAMK W PHUCYHKaAMM.
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§ 1 BHEIIIHEE 1 BHYTPEHHEE
* CTPOEHHUE JIUCTA

Dyvigin  aHcta. Jimer — Gorxosas

qacts mofera. OH  ocyvilecTBifeT TPH

1. Kakue seretaTHeHbie OpraHbl pasaqqaoT OocHOBHble GYHKIHHU: (orocuHTes (obpa-

Y UBETKOBOTO pPACTEHWAT 30BAHMEe OpPTaHAYeCKWX BellecTE), raso-

2. Ha kakom oprave LBETKOBOro PacTeHMs obMeH ¥ McnmapeHue BoAbl. Kpome artoro,

pacnofioxmeHbl NHCTbA? JHUCT MOMKeT OBITh XPAHHJIHIOEM BOIBI

3. Kakyio (hyHKUMIO BbINO/HAKT KNETKM M 3alacHBIX IHTATENbLHBIX BelIecTE,

NOKPOBHOA TKaHw? OPraHoM BEeTeTATHEHOTO pPa3MHOMEHUA
4. Kakyto hyHKUHKO BBINONHAKT KNETKH " T, A

9 F
RIEAPOREES TV AN & YAcTH JuCTA. XOTA JAHCTBA DPAasHBIX

pacTeHHH CHJILHO PAZNIHYAIOTCH II0 BHEIN-
HEMY BHJAY, MeXJIV HHMHM eCcTk MHOIO
obiero. ¥V OOJIBIIMHCTEA pacTEHHH JHCTHA HMEHOT 3eJEHVID OKDACKY M COCTOAT
M3 OCHOSAHUA W JAUCMOS0IH TIACTHHEH. ¥ OONBIIMHCTEa JTHCTHEB Me:KAV IL71a-
CTHHKOH M OCHOBAHMEeM HMeeTCH CcVikeHHad crebleBUaHAS YACTh — dYepelUIo.
Taxkme NUCTEA HASBIBAIOT YepeMIKOBLRIMH., “lepelIKoBele JMHCThEA HMEOT AOI0HA,
BHIIIHA, KJIEéH, Depéza. ¥V JHCTREB TAKHX PACTeHHH, KaK ajl0a, NINeHHIA, [IHKO-
puit, néH, depemxkos Her. Mx naspipaworT cumgauumu. Huorma ocHoBanme MMeeT
HapHble BBIPOCTBI — OpHaMcTHHEH (puc. 40).

Dorma aucThEB. Mo ¢opMe MHUCTEA GLIBAIOT OBANMBHEIMH, CepAIleBHIHBIMH,
Hroas4aTeiMu B T. . [Io dopMe kpas ODJacTHMHKHA JHCTRA TAKMKe pasHOODpAIHEI.
Hanpumep, auct abionn uMeer 3vbuarsiit Kpai, OCHHB — NHABYATBIHA, a ¥ cHpe-
HH JAMCT UenbHOKpalHME., JIucTba MoryT ObiTe npocThle M cac:kHbie. [Ipocrbie
JHCThA, COCTOAINIHNE W3 OJHOM JHCTOBOH MJACTHHKH, XAPAKTeDHBI AJIA Oepessl,
KJIEHa, yba, 4epeMyXxH u Ap. (puc. 41, a). CroHEIe THCTEA COCTOAT M3 HECKOIb-
KHX JHCTOBHEIX NJACTHHOK, COeJHMHEHHBIX ¢ O0OIIMM YepemIKOM HeboJBIIMMH

yepemkaMu. Taxkue aucTea vy fAceHA, pAOMHBI, MaJHHBI H JPYrHX PAcCTeHH
(puc. 41, 6).

Cuaaumia nnuct
MnacTuHka

MPUANCTHUK

OcHosanue
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Puc. 40, Cvpor4uin (a) M Yepelkosbld (B) NKCTLA
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fmaea 2. CTpoeHwe ¥ MHoroobpazie NoKpeToCeMeHHbIX DacTeHH

MNpocTeie CnoxHble

Puc. 41, PazHoobpasve nUCTLER

AuakosAnue. JIMcToBsle NAACTHHKM B PasHBIX HANpPABIeHHAX NTPOHM3AHEI
OpPOBOAANIMMHE NYYKAMM, KOTOpPLle HasbiBaloT muaxamu (puc, 42). Hunxwu
HE TOJABKCO NPOBOAAT PACTBODBI HMHTATENLHBIX BeINECTB, HO M IPHIAIOT JIHCTY
OpoYHOCTE. Eeay MUIKH PACHONOMEeHL! NAPATLIeNLHO OJHA ApPYroil, Kak y MHO-
rUX OJHOMONBHBIX pPACTeHMIl (IUIeHMIA, AYMEeHL, DOMb, JYK M Ap.), TAKOe HMI-
KOBAHMEe HASLIBAIOT MapanneabHbIM. Bonlee mupokHe AMeThA MANALIIIA W KOM-
HATHOTO PACTEHHUA acOUIHCTDHI UMeT AYroBoe JKHUIKOBaHHWe, 4YTO TaK:Ke Xapak-
TEePHO ANA OJHOACALHBIX pacTeHuil. CeTyaToe KUIKOBAHME THIHYHO JJIA JIHCThEB
ABYAONBHBIX pacTeHnil. JKHnIxn y HHX, Kak NpPaBHJI0, MHOIOKPATHO BeTBATCH
H 00pasyioT CILICIUHYI CeTh.

KJIETOUHOE CTPOEHHE JHCTA. Pacnonoxenne TKaHeH B JMCTe, CTelleHb HX pas-
BHTHA, 0CODEHHOCTH CTPOEHHMA MX KJIeTOK 0OVCHOBIeHB! (PYHKIIMAMH, BLINOIHA-
€MBIMH JIMCTOM, 8 TAKMe YCJOBHMAMM oOMTAHMA pacTeHMA. 3HAKOMCTBO C BHY-
TPEeHHUM CTPOeHHEeM JHCTOROHM MJACTHHKHM IIOMOMKeT JydYIlle [OHATHE 3HAYEHHe
3EJIEHBIX JHCTHEB B JKH3HH PACTEHHH.

CTroEHNE KOEHIILI, CBEepXy M CHH3Y JHUCT NOKPHIT TOHKOM MPO3PAvYHON KOMKH-
e, eé KJIeTKH NpeJoXpaHAIoT ero oT NoBpeskAeHdi ¥ Beichixanus. Cpeau Gecrr-
BETHBIX H [NpPO3PaYHbBIX KJAeTOK KOMHILBI BCTPEYAHTCHA DACIONOMeHHBIe IIapamMKA

Puc. 42. Xunkosarnue: cet4atoe (a), napannensHoe (B), nyroeoe (B)

fk.com/material 100

63




Cradas ¢ vieoom/material 100

b gl CIFCRCERE TR P D BT gl SRV RN SR R T e

§12. BrHewHee v BHYTDEHHee CTpOeHMe aucTa

Xnoponnact KneTkm KOXWUBl  zamBIKaION[Me KJETKH, B IIHTOIJIA3Meé KOTO-
PEIX COJEpP;KATCH 3elléHble NJacTHARI — XJIO-
ponnacTel. MeXJay sSaMBIKAOIIMMH KJIeTKa-
MH HAXOAUTCH Ieflb. ITH KIETKH H Ielh
Me:/1V HUMH HaskiBalOT yeThHMuem (puc. 43).
Yepez VCTBRHIIA W TPOMCXOOHT TasoobMeH
H WcHnapeHMe Bojsl. ¥ GoJeIIMHCTEBa pac-
TeHWH VCTBUIlIA HaAXOAATCA B OCHOBHOM

i S = HA KOMKHUIle HU:KHeH CTOpOHBI JHUCTOBOH mia-
SamblKaWwmMe YeTeW4YHAaR cruaki. Ha aHeTRAX BOJHKIX pac'rennﬁ,
KNeTkM wens NIARBAIONIMX HA NOBEDPXHOCTH BOABI, VCThHILA
HaXoJATCA TOJBKO HA BepxHell cTopoHe
JIUCTA, & HA NOJBOJAHLIX JIMCTEAX VCTLHIL HET
BoobIe.

CTPOEHME MAKOTH JHCTA. ITom kKoMkHIledl HaXoAuTcA MAKOTH JIMCTa, COCTOA-
Ilafd U3 KJeToK OCHOBHON Tkauu (puc. 44). JIBa-Tpu cnoA, HenocpeAcTEEHHO NpH-
MBIKAIOIHE K BepXHell Koune, oOpasoBaHBI IIJIOTHO IIPHJAETAKIIHMH JApPYTr
K JApPYry KJeTKaMH yAJAHHEéHHoH dopmel. OHM HANOMHMHAKIOT NOYTH OJHHAKO-
BOH BeMMYMHLL CTONBMKH, II03TOMY BepXHIOW YaCTh OCHOBHOI THKAaHM JHMCTA
Has3elBaloT cToabuaroii. B nmuTonmazMe 3THX KIeToK ocoDeHHO MHOrO XJopo-
TNJIacTOR,

Ilox cronduaToil TKaHB JNexaT OoJlee OKPYTJIkle WIH HeNDABHILHON (HoOpMBI
kiaerks. OHHM HeNJOTHO NPHJIETalT APYr K Apyry, o0pasya MeXKJIeTHHMKH.
Me:xEMeTHHRKM 3alolHeHsl BO3AVXOM, XJIOpPONJacTOB B 3THX KIETKAX MeHbIIe,
qeM B KiaeTkax cronbuartoll THaHM. ITH KJeTKHM obpasyioT rybuaTyio TKaHb.

CrroEHNE Eujok JUCTA. Ecnm paceMoTpeTs NojJ MHKPOCKOIIOM TONepedHbIN
paspes JUCTOBOH NJIACTHHKH, B Hell MOYKHO VEHIETE NPOBOAALINE OYYKH JHCTA —
JKMJIKH, COCTOSAILIME M3 COCYAOB, CHTOBHMAHBIX TPYyOoK M BoJMOKOH (puc. 44).
CHIBHO BRITAHYTEIE KJSTKM ¢ TOJCTRIMH CTEHKAMH — BOJXOKHA — I[IPHAAKT
JHUcTY OpouyHocThk. [o cocyiaM mepefBHUraeTcAa BOJA M PACTBODPEHHEIE B Hell MUHe-
pankHEIe RemnecTsa. CHTOBMAHBIe TPYOKH, B OTIAMYHME OT COCYAOR, 0Opa3OBaHEI
JKUBBIMM JANMHUHHRIMH KJeTkaMu. [lonmepedYHble NMeperopofiKHM MexX/JAV HHMH Npo-
HHM3aHBl Y3KMMH KaHAJaMHM H BBRIIMIAAAT Kak cuta. Ilo cHTOBMAHBIM TpyGkam

Puc. 43, Cxema CTPOBHWMA yCTbWLA

Koxuua e _ CronGyartan

TEAHb

Nposoaawmia
ny4oK

MybuaTtas
TEaHE

YeTenue
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Puc. 44. BryTpeHHes cTpoeHWe NKCTa
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(hasa 2. CTpoerne W MHOroobPa3ve NoKPEITOCEMEHHEIX PaCTEHMIA

M3 JMCTHEB K KOPHAM IepejBHUralTcda PacTBODPLl opraHuyYeckux seujecte. Popma,
pasMepsl ¥ CTPOEHHE JHCTHEB B 3HAYHTEJbHON CTelleHH 3aBMCAT OT yCJIoBHH obu-
TAHMA pacTeHH.

JIMCThA H ®AKTOP BIAKHOCTH. JIMCThS pacTeHHMH BJIAMKHBIX MecT OBBIMHO
KpyiHbie, ¢ HoabliMM KoaHdecTBOM yeThHI. C NOBEPXHOCTH 3THX JHCThHEB HCIa-
paerca MHoro Braard. K TakMM pacTeHMAM OTHOCATCH HacTO BbIpaljMBaeMbie
B KOMHAaTax MoOHcTepa, PpuKyc, Geroans.

JIucThA pacTeHMH 3ACYIIMHBLEIX MeCT HEBeJHKH N0 pasMepy M HMMeT IpH-
criocobyieHuA, YMeHbIIAWIIHEe HcnapeHEHe. IJTO TIyCTOe ONYIIEHHEe, BOCKOBOM
HANET, OTHOCHTENLHO HeDOJLUIOe YHMCI0 VOTLHIL M Ap. ¥ HEeKOTOpPLIX pacTeHHi
(ano2, araBa) MTHCTHA MArKHMe M counbie. B HMX 3anacaercsa Boja.

JIRCTEA W YCIAOBHA OCBEMEHHA. JIHCTEA TeHEBBIHOC/IHMBLIX PaCTeHHIl MMEOT
Bcero 2—3 ca0A OKPYIMIBIX, HEIJIOTHO NPHJIEralwiiux APYr K JAPYry KJIeTOK.
KpynHble XJ0pOonNacTsl PACHOJOMEHE B HHX TaK, YTO HE 3ATEHAWT JPYT Apyra.
Tenesble MHUCTLA, KaKk NpaBusio, 6oJee TOHKHE M MMEIOT TEMHO-3€JIEHYIO OKPACKY,
TaK Kak cofep:xar Gonslle xaopoduina.

YV pacTeHHil OTKPBITBIX MECT MAKOTH JIMCTA HACUMTHIBAET HECKOJBKO CJIOEB
NJOTHO IPHIETAKINUX APYr K Apyry cronbuarsx kieroxk. B HHMX cogepskurca
MeHEIIe XJOpodHIIa, I03TOMY OHH HMeloT Donee ceeTnyio okpacky. M te, u apy-
rMe JHCThA MHOTIA MOMKHO BCTDETHTh B KPOHEe OJHOTO M TOro ke gepesa (puc. 45).

BHIOHAMEHEHHA JHCTHER. B npoiecce npucnocofaeHus K YCI0BHAM OKpPYXKa-
0ed cpeAbl JHCTEA ¥ HEKOTOPBIX pacTeHHH BHAOM3MEHMJIHCH, IIOTOMY 4YTO CTa-
JIM UTPaThk pPoJib, He CBOHCTBEHHYIO THNHYHBIM aucThaMm. Hanpumep, y 6apbapn-
ca ¥ IIMNOBHAKA YacTk JMCTREE BHJAOHEMEeHMJACE B Kodwdku (puc. 46).
[Ipeparunicek B KOJHYKH M JHCTHH KAKTYCOB: OHM HCHADAIOT MeHbIIe Biaru
M 3alMIAaI0T pacTeHHMA OT MOeJaHMfd KHUBOTHBIMH. YelnyH JIVKOBHI, YecHOKAa
H JyKa — TOMe BHAOHN3MeHEHHBle JHCThA.

Y ropoxa BepXxHHMe YACTH JHCTHER HpeBpalleHsl B yeukH. OHH cayskar ana
NoJjijlepKaHusA cTebna pacTeHUMA B BePTHKAJIBHOM ITOJOMKEHUH.

Puc. 45, Ceetoson (a) u TeHeBon (6) NUCTEAR ClpeHK
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§ 12. BHeluHee M BHYTDEHHee CTpoeHMe fucTa

Puc. 46. Buon3aMeHeHWA NWCTLER: MoxckesenwHuk (a), Bapbapuc (6), nyk (8), ropox (r)

3ANNOMHHTE

Jucron YepelWKoBbie H CHAAYHE, NPOCTEIEe H C/AOXHbIE * Munxkosanue: napan-
nensHoe, gyrosoe, cerdaroe * Koxuya * Ycrenye *» Maxors * [lposogawmn
= ny4sox * Cocyagwl

lIPOBEPBTE CEBA

1. Kakoeo eHewHee cTpoeHue nucra?

2. Kakve nMCTbA Ha3bIBAIOT CNOXHLIMKM, & KakMe — MpPoCTbiMK?

3. Kakue nuWcTba Ha3blBakOT YEpellKOoBbIMHM, a Kakie — cuaauumu? [pHeeguTe npWmepbl.
4. Kakyro dyHKUHIO BBINONHAKT XMAKKW nucta?

5. Kakol THN KWNKOBAHWA XapakTepeH JANA /NWCTbeR OAHOAONBHBIX PACTEHHH,
a KakoW — [ANA NWCTbEE [ABYAONbHBIX PacTeHHW?

Urto Takoe MeXKNeTHHKW?

Kakoe 3HaueHue umeeT kommMua nucta? KneTkamu kakoW TkaHM oHa obpasosaHa?
Uto Takoe ycTbMLa W rfe OHW pacnonoeHsl?

Kakoe cTpoeHWe MMelT KNeTKH MAKOTH nucta? K Kakomy THNy TKaHeH OHW OTHO-
carca?

10. KakoBo 3HaueHWe BMAOW3IMEHEHHLIX NUCTbEB B »W3HW pacTteHwin? Mpueegute npw-
66 Mepbl TaKWX NWCTbes.

©® N
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Mmasa 2. CTpoeHWe W MHOMOOBPAIME NOKDHITOCEMEHHBIX PacTeHHA

MoxHo M no BHEWWHEMY BWAY Pa3NM4MTh PACTEHWA BNAXHBIX MECT M 3acyLU/IMBbLIX
paioHos?

MoXHO NK NO BHEWHEMY BHAY M CTPOGHHMIO NIUCTLEB NPEANONOXKHTE MECTO OBHTaHHMA
pactenua? Ceoé npeanonoyKeHWe apryMeHTHPYHTE, NpWBeas NpPHMEp.

YIS,

Mos naGoparopus

 UCCNERYMTE |
CTPOEHME KOXMLIbI JICTA

Llens paboTbi: M3yuuTL CTPOEHHE KOXMLbI NWCTA.

Marepuansl W obOpyfiOBaHME: >XUBOH NIMCT KAMBMM (amapunnuca, NenaproHqm,
TPafecKaHMK) WAM roTOBbIK MMKpPONPEenapar KOoMWUbl NMCTA, NHHUET, npenaposanb-
Haa Wrna, MUKPOCKON, NPeAMETHOE W NOKPOBHOE CTEKAA.

Xopa pabotbi
1. BosbMuTe KycoueK NMCTa KNWBMM (amapunnuca, nNenaproHuu, TpageckaHuuu), Haa-

NIOMUTE €ro U OCTOPOXHO CHUMMTE C HMXHEH CTOPOHbI HeBOMbLIOW YYacTOK TOH-

KOM Npo3padvHoir Koxuubl. MNMpuroTossTe npenapar Tak e, Kak npenapar KoXMLbi

yewyd nyka. Paccmotpure nop mukpockonom. (MoxHo Mcnonb3osaTb roToBbie

npenapartbl KOXMWLUbI NKcTa.)
2. Hahgute 6GecuseTHble KNeTKM Koxuubl. PaccMmoTpute ux c¢opMy W cTpoeHue.

Ha kakve KNneTku OHM NoXoxu?

3. Haigure ycTbMuHbie KNeTkH. HeM ycTbHuHbIE KNETKW OTAHMYAKTCA OT APYrMX KNeToK

KoMHLUbl nyka?

4. 3apucyite kOXWUYy nucTa nof MukpockonoMm. OtgencHo 3apucyiTe ycTbMue.

Cpaenalite HagnMcH K pPHCyHKam.

5. Caenadte BbIBOA O 3HAYEHWM KOMMLUBI NUCTa.

NIMCTbA MNPOCTBIE U CNOXHbBIE,
MX AKHUIKOBAHME U IMCTOPACMNONOMEHHE

uEl‘Ib Piﬁ'ﬂ'l'bl: H3YHHTb 0cobBeHHOCTH BHEWHEro CTROEHHWA NHCTAa.

Marepuansl 1 0b6opyaoBaHHe: >KUBbIE NWCTbA PACTEHWH WKW repbapHbie matepu-
anel, py4Haa nyna.
Xop paborsi
1. PaccMoTpuTe NMCTbA KOMHaTHbIX pacTeHuid W repbapHbix obpasuoe. Otbepure
npocTeie NWcTbA. Mo KakoMy npu3aHaky Bbl MX oTbupaeTe?
2. Orvbepute cnoxHble nucTbs. Mo Kakomy npuaHaky ol 3to aenaete? Kakoe sun-
KOBaHWe y oToDpaHHLIX BaMu NWcTbes?
3. Kakoe nucTopacnonoMeHue WMEOT NPOCMOTPEHHbIE BAMM PACTEHWA? 67
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§ 12. BHewHee w BHYTDEHHee CTpoeHe avcTa

4. 3anonuute Tabnuuy.

Nuctes npocteie
Hazeanue pacteHmns S St HKunkosaHwe Nucropacnonomerne

5. CoctasbTe repbapuil NMCTbER C Pa3NMYHOM HOPMOM NWUCTOBLIX NMNACTMHOK W pas-
HBIM KHIKOBAHHEM.

BbIIMMONIHHUTE 3AfAHHE

Mayuute Tabnuuyy «Yvcno ycTbul y pasHbix pacTeHWd Ha 1 Mm® NosBepXHOCTH NMcTas.
MNpoaxanuaupyiTe YWCNO W PAcnNONOXKEHWE YCTbHML Ha BEPXHEH W HHXXHEH NOBepX-
HOCTH NMCTbeB y pa3Hbix pacTeHud. Caenaiite sbigog W oBcyauTe ero c yyalMMucs

Knacca.
Yucno ycremy Ha 1 mm’
Pacrenue Ha BepxHei Fp—. Mecto nponspacTaHWs
NOBEPXHOCTH NOBEPXHOCTH
KysiwmHra 625 3 Bopoém
Ly6 0 438 BnaHbii nec
Cnuea 0 253
YmepeHHo BnasmHbid cag
AbnoHa 0 246
Nwernua 47 32 HegoctatouHo enaxHoe
Oséc 40 47 s
Ouwntok 21 14
Cyme necyaHble MecTa
Maonoguno 11 14

A/13 NIOBO3HATE/IbHbIX

Hexo‘rnpme PacTeHHA MNWTAKTCA MHBOTHbI-
M. EcTb HacekomospgHbie pacTeHusa (pocaHka,
Ny3bIpYaTKa, HEMeHTeC W AP.), NMHCTBA KOTOPLIX
npucnocobnedsl NS NOBAM W NepesBapuBaHHA
Hacekomblx. XWUIHOE pacTeHue HeneHTec,
KOTOpPOE ELE MMEHYIOT KYBIUMHOYHMKOM, ABNA-
etca obuTareneM Tponuyeckux necos (puc. 47).
NucTbs pacTeHHA HaNOMHHaT KYBLIWH C Kpbil-
kKOH. ApoMmatom HekTapa HeneHtec npuBiexaer
68 Phor- 7. leneurer k cebe pnobbiuy, U Nocne TOro Kak HacekoMble
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Mmasa 2. CTpoeHne W MHOrOOBPAINEe NOKDLITOCEMEHHEIX PacTeHMIA

Puc. 48. PocaHka KpyrnonwcTHas

3aneTaloT WM 3anoN3aloT B NOBYILKY, OHW COCKaNb3bIBAKOT B NULWEBAPHUTENBHYIO XKHA-
KOCTb W TOHYT B HEH.

Ha TopdaHbix Bonotax pacter Hebonblioe pacteHue pocaHka (puc. 48). Eé nucro-
Bblé NAACTHHKH NOKPbIThl BONOCKAMH, BbIAENAIOWMMK KNeHKYo XuaKkocTs. Bnecrauime,
KaK poca, KNeHKHe KanenbkW NpHMBNeKalnT Hacekombix. CeellMe Ha NMCT Hacekombie
YBA3AKOT B KNeWKoH kuAkocTH. CHayana BONOCKM, a 3aTeM M NNACTHHKA SIMCTa 3ard-
BawoTca M oxsatbiBaloT Keptey. Korga nnactvHka M BONOCKM /IMCTA BHOBbL pa3sep-
HYTCS, OT HACEKOMOro OCTaHYTCA NMLIb ero nokposbl. Bce ocTanbHble TKaHM Haceko-
MOro NWCT PacTeHWA NEpPeBapMT W BCOCET.

WA K YCIIEXY |

MNpu nogrotoeke ycTHoro BbicTynneHWs (Qoknaga wnW coobuienus) obpartute BHuWMma-

HHE Ha CNegyloliMe pPeKoMeHOaLMH.

1. Mioboe sbicTynneHHe COCTOMT M3 Tpex yacTel: scTynneHue (obocHoBaHWe 3asBneH-
HOW TeMbl), rnagHas 4acTb (OCHOBHbIE BONPOCHI COOAEPXAHWA TEMBI) W 3aKNiOYeHHe
(emBOgbI).

2. Bo BpemMs BbICTYNNIEHHMS MlyHlie He YATaTb TEKCT, a fnepeckasbiBaTb ero.

3. CHavana cnegyer nonpveeTCTBOBaTb chywartenen, obbABMTL TeMy CBOEro BbiCTy-
NAEHHA W ero uenb.

4. losopuTh HeoBXOAMMO rPOMKO M BbIPA3WTENBHO, WCKNIOYas W3 peyd chnosa-napa-
3WTbl: CIOBA BPOAE «BOTH, €TMNa», «Kak Obi», €3HAYMTH, «HY», «TOTO® BbI3bIBAIOT
pasgpameHue.

5. Cnegyer cnegMTs 3a ronocoMm (FOBOPWUTL FPOMKO W BbIPA3MTE/NIbHO), TEMNOM peyu
(cpeaHum Temnom cuMrtaetca 120—150 cnoe B MHHYTY € naysamu), HHTOHAaLMEH
(MOHOTOHHOCTE PEeYM CHHXKAET WHTEepec chyliatenen), AWkuWed (YETKO BbiroBapw-
gaiTe cnosa), MMMHKOW (oHa gomkHa ObiTb NOABMMKHOW, OTPaaTh OTHOLIEHME
BbICTYNAIOLWErO K TOMY, O YEM OH FOBOPHT), KecTaMu (KeCTHUKYNALMA He QO/MmKHa
BbiTh HENPEpPLIBHOW, HE KaXAylo dpa3y HYXHO NOAYEPKHBaTh KEcToM), No3ok
(npaeunbHas W ynobHas maHepa CTOATb NOMOMET BaMm CHATb HanpsXeHWe npu 69
BLICTYNAEHHW M YyBCTBOBaTh cebs yBepeHHo).
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§ 1 3 BUJIOU3MEHEHHWA ITOBEI'OB
@

BII;’[DHSMEIIEHH&[E NOJAIEMHEBIE INIOBETH.
¥ pacTeH#il HApPAOY C THOMYHLIMHU nobe-

1. Kakue BMOOM3IMEHEHWA KODHEW Bbl 3HAE- raM 4acTO PasBHBAKTCA BHAOU3MEHEH-
Te? Kakue yHKUMH OHHM BbINOAHRIOT? Hble MI0OerM, KOoTopble BBINOJHAIT 0OCO-
2. Kakue BHOOHIMEHEHHWA NMCTLEE BaM oete ¢yaxknumn. CpoeobpasHble HoazeM-
uagecTHbI? Kakosa Wx doyHrUWAT? HBIE  KJAJOOBBEIE HMEKHT  HEKOTOpDLIE
3. KakoBbl ocHoBHbie (hyHKUMW cTebna? MHOTOMICTHHE TPABAHHMCTLIC pAaCTeHHIA.

HapgseMHble 4acTH 9THX pac'reuuﬁ emxe-
rogHo K oCeHH OTMHDAIOT. B nouse ocra-

KTCA HKODHH H BHIOW3MeHEHHBIE nmoa3eMHBLE noberm — KODHeBHIILA, K.TI}"'sHH
H JIYKOBHILEL. Bor B HUX-TO H OTHJAAIBIBAKOTCA Ha 3HMY 3allachkl OpraHHYMeCKHX
BEILIECTB.

KopHeBHIIe €CTh ¥V MHOMHX DACTEHHIl, B TOM YHCJIE€ ¥V KDAIMWBBI, OLIpesd, HPH-
ca (puc. 49), nannbimia, KOMHATHOTO PACTEHHSA ACHHAHCTPLI. BHellHe KopHeBHINe
HAaNOMHHAaeT KOpeHbL, HO YV Hero, KaK M yV HazeMHOTO IoDera, MMeKTCA Bepxy-
ImevHadA B NA3VINHBIE MOYKH, 4 TAKMKE NJIEHYATHIE YeIIYHKH — BHAOH3MeHEHHBIE
auerssi. OT KOpHEBHINA OTPACTAIOT HPHIATOYHLIE KOPHH, a4 M3 BepXylIeuHOH
MM MAIVIIHBIX INIOYEK BECHOH pA3SBMBAIOTCA MOJOJAble HAJ3eMHBIe nmoberun. OHH
HCIOJAB3VIOT IIHTATelbHEIE BelllecTBa, OTIOKeHHEIE B KODHeBHINe oceHblo. Ecam
KycOoYeK KOPHEBHIIA C MOYKOIl M NDpHAATOYHEIMH KOPHAMH NOCAAHTE B IIOYBY,
PA30BRETCHA HOBOE, CAMOCTOATENBHO CYIIECTEYIOILEEe DACTEHHE.

Kay6un serpedaroTcesa v kaprodens (puc. 50), xoxn1aTk#, KOpDMOBOTO pACTEHHMA
ronuHambypa (semnaumoit rpyim). Iogsemiubie mober, Ha KOTOPRIX OHH pPasBH-
BAKTCHA, OTPACTAIOT OT OCHOBAHWII HaA3eMHBIX cTebmeil; »TH moberd HAIBIBAIOT
cmoaoHamu. KaybEm — »To BepXyINeuHEIe VTOJNNIeHHA cronoHOB. Ha momepx-
HOCTH KIVOHSA B YVIIVOIeHMAX HAXOAATCA Mo 2—3 MOYKH, Ha3kIBAeMBIE TJIA3Ka-
m#. [masxos Gonbile Ha ToH cropoHe KAyGHA, KOTOPVIO HA3LIBAIOT BEpXYIIKOIM.
IIpoTUBEOIONOMHON CTOPOHOH — ocHOBaHMeM — KAVOeHb cOEAHHEH CO CTOJMOHOM.
M3 nucther Kaprodena yepes cTebJH B CTOJMOHE NOCTOAHHO OTTEKAIOT OpPraHH-
gecKHe BellecTBAa H B BHJAe KPAaXMaJa OTKJAABIBAIOTCA B BepPXymIKaxX. Bepxymin
CTOJIOHOE PACTYT, YTOJIIAKTCA W K OCEHH NPEeBPAIaloTCiA B KPYIIHBIE KJIYOHH.

Jlykoeunsl o6pasyioT MHONOJETHHEe PpACTEHHA — JAVHE pendarsiil, auams,
THMJIBIIAH, HAPIOHCC, HHKOPACTYVIIMI FYcHHBIN avK. B HMMHel 4acTH JTVKOBHIEI

70

Puc. 49. KopHesuuia neipes (a) 1 wpuca (6)
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(hasa 2. CTpoerne W MHOroobPa3ve NoKPEITOCEMEHHEIX PaCTEHMIA

PocTtok

OcHoBaHwe
MopzemHas  kny6Hs
yacTts nobera

CTonoHe
Hoewie
Bepxywka
KnyBHK 6
Fnaaku KNYOHR
Crapbiii = KopHu
knybeHb
Puc. 50. Obpazoeanve knybHen y xaprodens
permyaToro ayka (puc. 51) pacnmonoskeH DOYTH ILTOCKHE cTefenls — AOHIE.
Ha poune uMeloTcAa BHAOMZMeHEHHEIE MTHCTEA — dYemyn. Hapy:xurule demyn cyxue
H KOMHCThIE, 4 BHYTPpeHHMe — MIACHCTEIE M co4YHble. B HMX HaxogsaTcs 3anmacsl

BOALI € pacTBOPEHHBIMH B Hell caxapoM H® JApyrumMm BemectBamu. Hanmuawme
Ha A0HI¢ TMOYeK, PACTONOMeHHBIX B MA3YXaX Yellyil, DoATBep JAaeT, 4UTO JVKO-
BHIIA — 3TO BHAOHIMeHEHHBIH mober.

Eenu nykoBHLY DOCAagHUThL B 3eMIII0, HAa HHMKHeH CTOpOHE AoHOA dopMHpyeTcs
MOYKOBATAA KopHeBas cucTema. MHorna u3 movexk pasBMBAIOTCH MOJOALIE TYVKO-
BHYKM, HA3LIBAeMble AeTKamu. M3 Kaxmgoll TVKOBHYKH-IETKH MOMKET BRIPDACTH
CcaMOCTOATEIbHOR pacTeHHe.

HAXZEMHBIE BHIOM3MEHEHHA TNOBEroB. ¥ BMHOTpaja, OTYpHA, ABIHH, THIKBBI
4acTh N0OETOE BHAOH3MEHHIACE B YCHKH. 3eMJIAHHKA HMMeeT 0YeHBb TOHKHe mobern
C VIJTHHEHHBIMH MEXI0VIITHAME — yebl. OHH VEOPEHAIOTCA B YV3IAX M Jal0T HAYA-
JI0 HOBRIM pacTeHusM. HajgseMHBIMH BHAIOUIMEeHEHHAMH IIoDera SBIAKTCA KOJI0Y-
KH OIHKOH AOJ0HM, IpyInH, DOApPLINIHNKA, SAMIHIIAKINHE PACTEHHA OT NOoedaHWUS
FHUBOTHEIMH. B msaAcHceTRIX moferax kakTyca (pmc. 52, B) zamacaerca Boga. Emge

BuaowameHEHHbe
NINCTBA

KOPHW

Puc. 51. CipoeHue nyxoBuWUbl
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§ 13. BunouameHeHns noberos

Puc. 52. HanzemHble BuaousMeHeHns noberos: kanycra konbpabu (a),
Kanycra KpacHokodaHHas (6), kaktyc onyHuma (B), BuHorpag (r)

OHUM IIPHUMEpPOM HAJZEeMHOIO BHAOM3IMeHeHMsH nobera sipngerca knyvbeHb KanyeTkl
woabpabu (puc. 52, a). Kayvoan roabpabn obpasvioTeda B pesyibTaTe paspacTanus
HHUAHeH dacTH cTeblda ¢ YKOPOYEHHBIMH MeXI0Y3MHAMH.

3ATNTOMHHTE

BugonzmerHénHble nogzemusie noberw: kopHeswuje, knybeHs, AyKoBHUa *
Hagzemusie BHpaoHameHeHHs noberos: ycbi, KOMOYKH, YCHKH

MPOBEPBTE CEBA

1. Kakve eugonameHeHHble nogsemubie noberu bl 3Haete? HasoeuTe pacteHus, ume-
IOUHE KOPHEBMWLUE, KNyBeHb, NYKOBMLY.

Movemy knybenb kaptochens cnepyer cuutate noberom?

Kak passueaercs knybeHb kaprtodens?

Kakoe cTpoexune umeer nyxkosuua?

Kak nokasaTh, 4TO KOpPHEBMLUE W NIYKOBMLUA — 3TO BMAOM3MeHEéHHble noberu?
Kakue HapseMHbie BMAOW3MeHeHWs nobera Bbl 3HaeTe?

El

. *

SN AWN

?2 Mo kKakWM NpM3HaKam MOXKHO OT/IMYMTL KOPHEBHLLE OT KOPHAT
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Mmasa 2. CTpoerne W MHoroobpasve NokpeITOCEMEHHBIX PacTEHMIA

SIS

Mos nabGoparopus

 UCCNERYNTE |
CTPOEHME KNTYBHS

Uens paborbi: M3yunTb 0COBEHHOCTH CTPOEHWA KAybHA.

Marepuansl v obopyaosaHue: knybeHs kapTodens, pactsop Hoga, pydHas nyna,
cKanbnenb, NuNeTka.

Xop paborwi

1. PaccmoTtpute knybens kaprodpens. Halgute ocHosaHWe W BepxyLUKY.

2. Paccmotpute rnasku, Kakoeo ux pacnonoxenue Ha knybHe? PaccMoTpute NOYKM
B rnaske, Nonb3ysch Nynow.

3. Cpenaiite TOHKMH nonepedHblid cpes knybHs. PaccmoTpute ero Ha ceer. CpasHuTte
nonepeyHsi cpes knybHs ¢ nonepevHbiM cpesom ctebna (puc. 53).

4. 3apucyidTte nonepeyHbid cpes KnybHs.

5. Kanuute Ha cpea knybHs pactesopom wopa. OBwAcHWTe, 4To npou3owno.

6. [okammTe, 4yTo KNybeHb — BMAOM3MEHEHHbIM NofA3eMHbiH nober.

Apesecuna

CeppoueeuHa

Puc. 53. CpasHeHue cTpoeHna nobera v knybHa

CTPOEHME KOPHEBMLLA W NYKOBWLbI

Llens paGoTbi: M3yuWTb CTpPOEHME KOPHEBMLUA W MKOBMLbL.
Marepuansi W obopygosaHHe: repbapHbie MaTepWanbl, NyKOBWUA, pydHas nyna,

ckansnens.

Xop pabortbl
1. PaccmoTtpuTe cTpoeHWe KopHeBWwia neipes (kpanues:, navgeiwa v ap.) (puc. 49).
2. Haigute eepxyweuHyo W OOKOBbIE NOYMKM, HELOPA3BMTbIE NWCTES — YELUYHKH,

Yanbl, MEXO0Y3NUA, NPHWOATOYHbIE KOPHM.

3apHcyiTe BHEIWHWH BWO KopHeBWla, obo3HaybTe ero 4acTW.

LokaxuTe, 4TO KOpPHEBHILE — BWAOM3MEHEHHLIH nober.

PaccmoTpuTe BHEWHee CTPOEHHE NYKOBMUbI. Kakoe 3Ha4eHWe UMEeIoT cyxue dewyu?
Paspexbre nykosuuy BAonb. 3apucyWTe NpPOAONbHLIA paspes NykoBuubl, obo-
3HAYbTE Yellyd, AOHUE, NOYKW, NPMAATOYHbIE KOPHH.

7. DokamuTte, 4TO NYKOBMUA — BWAOM3MEHEHHbIH Nog3eMHbld nober. ?3

il o
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§ 1 CTPOEHUE U PA3BHOOBPA3UE
°* IIBETKOB

IIseTok — BHAOUSMeHEHHBIH YVKOpo4YeH-
HbBIH mober, caysxamuil IId ceMeHHOTO

1. Kakoe cTpoeHde uMeeT LieTouHas (reHe- pasMHO:keHHA. IlBeTkmM paseuBaloTcCH
paTWeHas) nouka? KaK Ha Bepxyoike crebns, Tak ¥ B masy-
2. Yto HazbiBawoT noberom? Xax JHcTheB. Kak U BeAKKE nober, nse-

TOK pasBHBaeTca U3 nouyku. CrebieBas
HacTe LBeTKA NpelcTaBleHa IBETOHOMK-
KOH M I[BeTONO/KeM, a YalledKa, BeHYHK, TERIMHHKH ¥ NecTHKH 00pasoBaHBl BHAO-
M3MEHEHHBIMH JIHCTBAMH,

CrroEHHE UBETEA. Kak 6Bl HM O6ml70 BeIHKO pasHooOpasHe IBETKOB OKpYKa-
OIMUX HAC pacTeHHil, B MX CTPOEHHMH MOMHO OOHADYXKHTH cXoIcTBO (puc. 54).
ITecTHK ¥ THIMMHKH — IVIABHBIE YacTH nBeTka. KaMmnas TRIMHHKA MMeeT NBLIb-
HHK, BHYTPH KOTOPOTrO cO3peBaeT Nblnbla. ITBIIBHHUK pacnonoXeH Ha MbLYUHOY-
nHott Humu. IMecTux uMeeT peLALLe, cmonbux 1 3asgss, IlecTur obpazopan oguuM
MM HeCKONBKUMH nuogonuctruramMu. Ha BHYTpEHHUX CTEHKAX 3aBA3M HAXOJUT-
cd OIWH HIHM HeCHONBLKO CeMA3Q4AMKOE, M3 KOTOPHIX pPasBHBAIOTCH CceMeHA.
BOKpyr THIYMHOK M MeCTHKA PACTIONOMEH OKONONBeTHHE. ¥ GONBINMHCTBA pac-
TeHHH OKOJIOIBETHHK COCTOHMT M3 JHCTOMKOB JABYX THHOB. BHyTpeHHHMe nmcTOu-
KM — BTO JelecTKH, COCTABIAWINHNe BeHmuuK. Hapy:KHble MTHCTOUKH — wWallesIH-
CTHKH — o00pasyiorT 4allledKy. ¥ OAHUX pacrenunit (a6m1oHs, KAIVCTa) BEHYUEK
IBETKA COCTOMT M3 HECPOCHIMXCA JeNmecTKOB. ¥ APYrHX (ACHOTKA, NPHUMYJA)
JIeMeCTKH CpacTaloTcA B HIHeHd dacTn B Tpybry. IloaroMmy pasnudyaloT BeHYHMKH
ceobodnonenecmubie W cpocmHogenecmubie. Y OJHUX pacTeHHH (rBosgHKa)
HANIETHCTHKHM HIMKHHMH YacTAMM cpacraworca B Tpybky. ¥ apyrux (repans)
HALUIeMTHCTHRE He CPACTAIOTCH.

TonenbKkHi cTebenék, Ha KoTopoM YV OONBIIMHCTBA pacTeHHil CHANT BeTOK,
HA3EIBAIOT HOBeTOHOXRKOM, a € BepXHIOK, PACIIHPeHHYID YacThk, KOTOpAd MOMKeT

NenecTkn BeH4YUKE

MiinbHAE :| g

= ThiHMHOYHaA | =

-

§ |: Peineuge HWATE E
2 Cronfuk

HawennucTuk
LeeTonoxe
LeeToHoxka

CECEETS
14

Puc. 54, Cxema CTpoeHWA UBeTKa
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fnaga 2. CTpoeHWe W MHOTOODPA3NE MOKPLITOCEMEHHEIX PaCTEHMI

OPUHUMATE pasaIuydHyi GopMy, — uBeTodoxkeMmM. OKOIOUBeTHHE, COCTOAIIHI
M3 YalleYKHM M BeHYMKA, Ha3bIBalT JdeéoluMbim., TAKOH OKOJNONBETHME HMMEOT
AGNOHA, po3a M MHOTHe JpyrHe pacTeHMA. ¥ HEKOTOPHIX PacTeHHIl, IMIABHEIM
obpasoM v OAHOOOABHEIX (JHIMA, THJILIAH), BCE JHCTOYKH OKOJMOIBETHHEKA Dojee
WM MeHee ofMHaKoBbl. Takol OKONOUBETHHME HASBIBAIOT ApocmbiM. V¥V OJHHX
pPACTeHHI, HAIIpUMED V THJIbIAaHA, JUCTOYKH NPOCTON0 OKOJOIBETHHEA KPYVIHBIE
H ApKHe, a ¥ JAPYruX, HAOpUMep ¥ CHTHHKA, Hep3pauHble. IIBeTKH HMEBBI, AceHA
Hé HMEKT OKOJIOUBeTHHEKA. X HasBIBAIOT IOJBIMH.

IIBETEH TPABHJIBHBIE H HENPABHJIBHBIE. JIMcToukM okononseTHHKa (Opo-
CTOTO M ABOMHOTO) MOTYT PACHOJATATRCH TAK, UTO 4Yepes Hero MoMHO NpPOBECTH
HEeCKOMIBKO ILTOCKOCTeH cuMmerpunt (abnousa). TakMe UBeTKH HA3SLIBAIOT NMpaBHIAb-
HeIMH. [IBeTKH, Yepes KOTOPBIE MOMHO NPOBECTH OOHY ILJIOCKOCTE CHMMETPHH
(ropox), HA3KIBAIOT HENPABHJIBHEIMH.

IIBETKH OBOEMOJBIE H PAZEJLHOIOJILIE. BoasmIMHCTBO pacTeHHMH HMEOT
OBETKM, B KOTOPBIX ECTh KAK ThIYMHKM, TAK M HeCTHKH. IT0o oDoeHOJbIe [IBETHKH
(puc. 55, a). Ho v HeKoTophix pacTeHuil (orypell, KYKypysa) offHH IBeTKH HMe-
0T TOJBKO NeCTHKH (MecTHYHBIE I[BeTKH), a ApPyrHe — TOJABKO THIYHHKH (THIYH-
HOYHEIe IIBeTKH). TaKHe NEETKH HaA3LIBAKT pasaeasHomoakIiMH (puc. 55, 6).

PACTEHHA OJHOMOMHBIE H JABYIOMHBIE. PacTenmua, v KOTODHBIX NecTHYHEIE
H TBIYMHHOYHLIE IIBETHKH PEEBHBEK}TEH Ha OJHOM p&CTEHHH, Ha3bIBAKT DIIlHDI[ﬂ-
MHBIMH. K HMM OTHOCATCA TakHe pacTeHHMHA, Kak orypen, Gepésa, ayd, ThiKBa,
OpelllHHK M KYKypysa (puc. 56, a).

JByIOoMHBIMH HAZBEIEAIOT PACTEHHHA, ¥ KOTOPHIX THIMMHOYHBIE IIBETKH PACIO0-
KeHEI HA OJHHMX PACTEHHSAX, 4 NECTHUYHEIE — HA APYrux. K HUM OTHOCAT TONOIB,
uBy (puc. 56, B), masp, ocuuy, croap:y, obmenuxy, KpamuBy, MiaBeib, HITIHHAT,
HEKOTOpPBIE BUABI OCOK H ApVIHe.

OnelneEue v JABYAOMHBIX PACTEHHHA NPOMCXOANT TOJBKO NEPEKPECTHBIM CIIO-
cobom. Hanpumep, vy HMBE NII0AK 06pasyloTcda TOABKO TOIEA, KOIJAa NHLIBIA
C MYKCKHX I[BETKOB, KOTOpPEIE HAXOAATCH HA OJHHX JepeBnax, BylerT nepeHeceHa
HA MEHCHHEe [BeTKH APYTHX JePEBLER.

ArpoHoMBl M CaJOBOABI JJH VCIeIIHOTO BHIPANIMBAHUA KYJBTYD AOJAKHBI
3HATH, KAK ONpPEeJe AT [0J pACTeHHI. ¥ KeHCKHX IBeTKOB OTCYTCTBYIOT THIYHH-
KH, HO €CTh necTHK. My XCcKHe IIBeTKH JABYAOMHEIX PACTEHHH HMMeHT THIYHHKH,
KOTOPRIE AT OYMeHb MHOI' O NBIJIBILIBI. 3'1'0 CBA3AHO C TeM, |4YTO HeHCHKHe DCDﬁH
He BCerja pacTyT nobIu3ocTH, 8, 3HAYMHUT, OBLILNLI JOMMHO XBATUTh H Ha OILI-
JeHHe JaieKo PAcTYVIIMX MeHCKHX pacTeHnii. Brarogaps crapaHMAM HACEKOMBIX

Puc. 55. Oboenonsie (a) u pasgensHononsie (B) ueeTkK
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§ 14. Crpoerme M pa3Hoobpaive UBETKOR

Puc. 56. OnHogoMHoe — Kykypy3a (a) W aepynomHoe — wea (6) pacreHus

M NopeIBAM BeTpaA O4YeHB JErKaf NbLIbIla pacnpocTpaHAeTCA HAa JOCTATOYMHO foin-
mrHe paccToOAHHA.

SANMOMHHTE

Llserok * [lectuk * TeiywHka * Cemazavyaroxk * Benywk * YHaweyka »
OxonouysetHHK: npocToH, gBoiHoi * Liserkn oboenonsie H pasgensHononsie *
Lserkn npasunsHbie H HenpasuabHbie * PacTeHHA OfHOZOMHbIE H ABYLOMHbIE

lNPOBEPbLTE CEBA

. M3 kakux vacTed cocToOMT UBeTOK?

. Yto HaszbipaloT oKonougeTHUKoOM?

. Yem oTnu4aeTcs [BOWHOW OKONOUBETHWK OT npocrtoro?

KakoBo cTpoeHHe NECTHKa M ThIMHHKH?

. Yem ogHOAOMHbIE PacTEéHHA OTNHYAKTCA OT ABYAOMHbIX?

. ne pacnonoxexbl cemaszadatkH? Yto paseveaeTcs u3 cemasadatka?
. Uro takoe pasgensHononsie u oboenonsie usetku?

NN AWN

716 Kak MoXHO fokasaTtb, YTO LBETOK ABNAETCA BMOOW3MEHEHHbIM noberom?




CKay fk.com/material 100

T AL e P W G PO R LW E W G PR o

Mmasa 2. CTpoeHWe W MHOMOOBPAIME NOKDHITOCEMEHHBIX PacTeHHA

IS,

Mos nabopaTopus

{]
CTPOEHWE LBETKA

Llens pabotei: M3ayuuTs ocobBeHHOCTH CTPOEHMA LBETKA.

Marepuansl u 0BopyAOBAHME: KHBbIE LBETKW PacTeHWH unu repbBapHbie matepu-
anbi, NMHUET, cKanbnenb, npenapoBanbHas Wrna, py4Has nyna.

Xop pabortbi

1. PaccmoTpute useTok. HaHauTe LBETOHOXKY, UBETONOXE, OKONOUBETHWK, ThIYMHKM
M NecTuK.

2, PacuneHuTe UBETOK, NOACYWUTAHTE YUCNO YALWENWCTHKOB, NIENECTKOB, ThIYMHOK,
NecTHKOB.

3. Onpepenute, KakoW OKOMOLUBETHMK Y AAHHOrO LBETKa: NPOCTOM WAWM ABOMHOM.

4. Onpefenute, Kakana Yalleyka y OaHHOrO LBeTKa (pa3fenbHONMCTHAA MM CPOCTHO-
NMCTHasA), KakoW BeH4WK (cBOBOAHONENECTHBIM WAW CPOCTHOMENECTHbIM).

5. PaccMoTpuTe CTpOEHME ThIMMHKM. HakguTe nbiNbHMK W ThIMWHOYHYIO  HMTb.
PaccmoTpute nog nynol nbiibHMK, B HEM MHOMECTBO MeNbYaWLLMX NbIAbUEBbIX
3épeH.

6. Paccmotpute nectuk. Haingure pobinbue, ctonbuk, 3asasb. PaspexbTe 3aBa3b none-
PEK, paccMoTpHTe nof nynod. HahgwTte cemaszauatok (cemanouky). Yto chopmupy-
eTcA M3 cemaszavarka? lMoyemy rnaBHbIMKM YacTAMM LBETKA HA3bIBAIOT ThIYUHKM
H necTuk?

7. 3apvcydTe YacTH UBETHKA W NOANMLLMTE WX HA3BAHWA.

370 MHTEPECHO ]

CrpoeHde uBeTKa MOMHO NPeACcTaBuTe B BUAE ero hopMynbl M AMarpammbl.

Qopmyna oTpaxaeT CTpOeHWe LBeTKa C nomouibio Byke M uudp, gvarpamma —
NOCPeACTBOM YepTeKa.

®opmyna yserka. [pu coctaeneHuu oOpPMynbl UBETKA NPOCTOR OKONOLBETHHUK
obosHavaroT Bykson «0», yawenwcTuky — Byksol «Y», nenectkn — «Jls, ThiuMH-
kM — «T», nectuk — «ll», Yucno vawenwcTukos, NenecTKOB, ThIMMHOK, NECTMKOB
noKasblBaloT Uucpamu, a ecnd ux Bonblie ABeHaguatv, TO 3HaukoMm «oo». Ecnm
KakWe-nMbo 4acTi LUBeTKa CPOC/IMCh, TO COOTBETCTBYIOWME LUMPbI NUWYT B ckobkax.
Ecnu yacTu uBeTka pacnonaraloTcs B pa3HbiX Kpyrax, To Mexay ux obosHaueHuaMM
CTaBMTCA NNIKOC, a8 ecNM B OQHOM KpYyre, TO cTaBMTCA 3anAaTas. [lpasunbHbIA UBeTOK
u3obpaxaloT 38e3404KoH *, HenpasMNbHbBIM — cTpenkon (T), oAHononbie MymckWe
(TbiuMHOUHbIE) LUBETKH — 3HaKkoM (7, >keHckue (nectuuHble) — @, oboenonsie — Q‘
Hanpumep, cdopmyna ThbidMHOYHOrC LUBeTKa orypua J': *H{S}ﬂ{!ﬂT{!’}ﬂHHnm thopmyna
necTWyHoro usetka orypua @: *Y J1.T. M.

17
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§ 15, COUBETHA

Ecre pacTeHusa ¢ OQMHOYHBIMH IIBETKAa-
MH, KOTOphIe PA3BHBAKOTCA I10 OXHOMY

1. Yro Taxoe usetox? Ha KoOHIaXx noberos HAM B nasyxax
2. Y Kakux pacTeHWH Ha LBETOHOCAX WMeeT- JAMCTBEB. Y JPYIHX DACTeHHH NBETKH

cA Aga W Bonee upetka? cobpaHwl B congerHa (puc. 57).
CONBETHA — 2TO Ipynnel IBETKOB,

pacnonaoKeHHBIX OAH3ZKO OJHMH K Apyro-
MY B Onpefle1éHHOM IOpPHAAKe, HA OJHOM HIM HECKONLKHX noberax.

Conpgerna OBIBAIOT NMPOCTHIMH H CHOKHBIMH. B conmserns ofeluHO cobGpaHBI
MeJdKHe IIBeTKH, YTO AeNaeT HX XOpOomo 3aMeTHBIMH A HACEKOMEIX-OILIIH-
TeJeH.

CouserHe KMCTh HMMEIOT KAaycTa, JAaHAbiin, depéMmyxa. B TakoMm couBerHH
OTAeAbHBIE IIEETKHM DACHOJ0XKEHEI OJHH 3a [PYIrHM HA XOPOIIO 3aMeTHBIX I[BETO-
HOMKaX, OTXOOAIHX OT AJIWHHOH obmeil ocu. EcliM HeCKOJBKO KHCTEH OTXODHT
or obmero crtefenbKa, CONEeTHe HAa3BIBAIOT MeTeéaKoil. Takoe colBEeTHe HMEOT
CHPEHBb, BHHOTDAJK.

IIpocroil konoc 0BpasyvioT He MMEIOUIHME IBETOHOMEK, T. €. CHAAYNe, [IBeTKH,
pacHoio:keHHEIe Ha ob0mieill ocH cONBeTHdA, Kak v mofopo:xkHHkKa. ColBeTHs IIme-
HHIIBI, P3KH, AYMEeHA HA3BIBAKOT CHOKHBIM KoJocoMm. B aToMm counBeTHH Ha obmieii
OCH CHOAT HeCKOJBKO KOJOCKOR, KaMKJILIH M3 KOTOPBEIX 06pa30BaH HECKOMBKHMH
IIBETKAMH, YV PiKH, HATIPHMED, ABYMI.

. ”af %}’

KMCTb 3oHTHK Mosatok lonoexa Konoc

A A

MeTénka KopawuHka CnoxHslia CnoxHei
? 8 30OHTHE KOnoc

Puc. 57. Coupetua
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Ilouarok oTaMuaeTcsd OT KOJOCA TOJNCTOH, ODBIYHO MACHCTON OCBIO COLBETHS.

IIpocroit 30HTHK — COIBETHE, B KOTOPOM [BETOHOMKH BBIXOMAT M3 BEPHIMHBI
ocu conpernd. Takoe coupBeTrHe y NpUMyJbl, BHIIHK. MOpKOBR M meTpyiIkKa mme-
IOT COIBETHH, COCTOANIME M3 HECKOJBKMX NPOCTBIX 30HTHKOB. Takoe couperHne
HAZLIBAIOT CHAOMEHBIM 30HTHKOM.

Kopaunka — 270 colBeTHe NOJACOTHeYHHMKa, acTPbl, OAVBaH4YHMKa, ocoTa, BojsAa-
K& M MHOI'HX /IpYIHX pacTeHHH. B HEM MHoroumcieHHble MeJKHe CHAAYHE IBET-
KH PacIIOM0MeHbl HA YTOJNIEHHOM M paclIMpeHHOM Joxe couperusa. CHapyxn
3TO COLBETHE 3AMIMINEHO 3eJEHBIMH JHCThAMH — OBEpTHOM.

Y pacTeHuii BCTpEYaITCA M ADVIHe COLBETHA, HAIDUMED TOJIOBKA, 3aBUTOK,
HIMTOK.

TonoBKoOi Ha3bIBAIOT CONBETHHA TIMle IBETKH CHAAT HA OCH IJOTHOH KYYKOM.
I'naBHas oCh YKOpPOYEHA, UBETKH CHAAYHE HWJIH IBETOHOMKH PA3BUTHl ILJIOXO.
ConpeTHe BCTpeYAeTCA YV KJEBepa, JIOIEPHBl XMeJIeBO.

B couperuy 3aBMTOK OT IVIABHOM OCH C eJMHCTBEHHBLIM IBETKOM OTXOAMT ApPY-
rag och ¢ EAMHCTBEHHBIM IIBETKOM, a4 OT TOHl — OCh TpeThero MopAjKa M Tak
Jajiee, IpPH 3TOM BCe IIBETKH HAIpaBiIeHbl B OAHY cTopoHY. Berpeuaercs y Meny-
HHIIBI, HezabviIkH.

Conpgerre mMTOK — 3TO BHJ KHCTH, HWJIH NTPOMeKYTOYHOE COILBETHE MEXAY
KHCThBI), 30HTHKOM H rojgoeroit. [IseThl Ha HBeTOHOMKKAX B HEM paclofaramTcH
Ha rnasHoil ocu. Ornmdme B Honee AMHMHHBIX HHAKHHUX UBeToHOMKaxX. Buibpacrisan
[BeTKM BBepX, OHM CTAHOBATCH HA OJHH YpPOBeHb C BePXHHMMH H NOJYYAKOTCH
pacnoyiodeHsl B OHON naockocTH. CollBeTHe XapaKTepHO JNJA CAZOBOH TIPYIIH,
AGMOHU, CAUBBI, DOAPBINIHHUKA.

BHOJOrMYECKOE 3HAYMEHHE COUBETHH COCTOMT B TOM, 4YTO MeJKHe, HacTo
HeB3padYHbie I[BETKH, cODpaHHbIE BMeCTe, CTAHOBATCHA 3aMeTHBIMH, Jai0T Haub0aIb-
miee KOJHYeCTEO NBLABIEI M JAYy4YIle NPHUBICKAKT HACCKOMBIX, KOTOPEIe NepeHOCAT
OBIJIBIY C ILBETKA HA IBETOK. ¥ BETPOOILINAEMBIX PACTEHMI N BeTKH, coOpaHHBIe
E CONEBETHHA, JYYINe YJIABIHEAKT MORIJIBIY H2 BO3JAVXA HA pPHIIBIA NECTHKOB.
Kpome Ttoro, #Ha mecTe couseruil ofipasyerca Gosnbslile NI040B 110 CPABHEHHIO
¢ OTAeNbHBIMHM IIBeTKaMH, 4YTC cnocobcTByeT YBeAHMUEHHMIO YHCJAEHHOCTH BHIA
M €erc paclnpocTpaHeHHIo.

3ANTOMHHTE

Coyserna * [lpocreie u cnoxHeie coyserna * Kucrs * Merénka » Konoc *
Moyarox * 3ourk * Kopsnkka

fIPOBEPBTE CEBA

1. Yro HasbisawoT cousetHem?
2. Kakve BMObl colUBeTHHW Bbl 3HaeTe?
3. Kakoso Buonoruyeckoe 3HadeHwe cOUBETHW?

Moyemy pacTeHus € COLBETHAMM LIMPOKO pacnpocTpaHeHbi 8 npupoge?
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YIS,

Mos naGoparopus

[ UCCIEJYHTE )
~ COLBETHSA

Llens pabortbi: u3yuutb 0coBEHHOCTH CTPOEHWS COLBETHA.

Marepuansl W obopyfoBaHHe: K1BblE COLBETHA PACTEHWA WiW repbapHbie mare-
pHansl, NUHUET, NpenapoBanbHas Mrna, py4Has nyna.

Xop pabotsi

1. PaccMoTpuTe coliBeTHs Ha »MBOM W repbapHoM MaTepuane.

2. OnpenenuTe, Kak pacnofioXkeHbl LBETKM Ha LiBeToOHOCHOM cTebne y paccMoTpeH-
HbIX pacTeHWd. [onb3yace pucyHkoMm 57, onpefiendTe Ha3BaHWMA 3THX COLBETHM.

3. 3apucyiTe cxeMbl PACCMOTPEHHBIX COLBETWUH, 3anWILMTE WX HA3BAHMA M YKaXKUTe
pacTeHUs € TaKMMK COLBETHAMM.

| 370 MHTEPECHO |

e Packa — o0fgHO M3 cambiX ManeHbKMX
LBETKOBbIX PACTEHMW — COCTOMT M3 CTe-
Benbka-nnactuHkn  (puc.  58). Ogpgua
MK HECKONbKO HWTOYEK KopHel obecne-
YMBAIKOT NNACTMHKAM YCTOMYMBOCTb Ha BO-
ne. Mapepka Ha crebenbke packu obpa-
3yeTcs KPOXOTHbIM BYropok »KEentoro use-
Ta. Mayuue ero cTpoeHHe, y4eHble
YCTaHOBMAIM, 4YTO 3TO LUenoe cousetue,
cocTosuwee W3 2—5 pasgensHononbix
LIBETKOB. .

*« Bonbtpua GeckopHesam — camoe ma- Pie. 58. Packa
NeHbKOE LBETKOBOE pacTeHue Ha 3emne
(puc. 59). OHo BBIFNAAMT Kak ManeHbKHM
3eNEHbIA WapKK axameTpoM okono 1 mm,
NNaBaloWMiH Ha  NOBEPXHOCTH  BOABIL.
Lieetok BOnbthuKM paamepom € rONOBKY
MrAbl, MMEET NEecTHK W nNapy TblYHHOK.
PaccMmoTperh ero cTpoeHWe MOXKHO TO/b-
KO NOjJ MMKPOCKOMNOM.

¢ [HraHTCKHH LUBEeTOK pacdpnesnm
(puc. 60), pactywel B necax TponWYecKoH
Asun, pocturaer nouth 1 M B guamertpe.
Ee cemeHa npopacraioT Ha KoOpHaX pac-
TeHua-xo3auHa. Hu crebns, WKW nucTbes
y paddnesun Her. [lutatensHbie Bewe-
CTBa OHa NoNy4YaeT OT pacTeHWs, Ha koto- PMc. 59. Bonbdma BeckopHesan
POM Napa3uTUpyer.
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hasa 2. CTpoeHue u MHOMOo6pasve MOKPLITOCEMEHHbIX PacTeHU

Usetkn padibneamd W BMAOM M 3anaxoM HanOMMHAIOT pa3naralolwmecs KycKu
MACa, YeM NPUBMEKAIOT MyX, KOTOpble pa3HocAT eé nbinbly. CemeHa 3tToro pacTeHMs
PACNPOCTPAHAKT KMBOTHbLIE, B TOM YKC/E W CAOHbI, K KOHEYHOCTAM KOTOPbIX OHM

NEHAKNAKT.

HAHHE ANA NIOBO3HATE/IbHbIX

1. MNpounrtaiite TekcT nNpo guarpammy UBETKA.

2. Mcnonbays matepuansl y4ebHMKA W [ONONHHMTENbHBIE WCTOMHMKM WHOPMALMK,
nonpobyiite camocTosTensHo B paboded TeTpafM 3anWcath AMAarpamMbl LBETKOB
A6NOHM W TIONbNAHA.

Awnarpamma userka. CTpoeHde LBeETKA MOXHO BbiPAa3WUTh HE TONBKO cpOPMYNOH,
HO W [AWMarpaMMoOM — CXEMaTWYecKMM W3obpakeHWeM ero nonepedyHoro pa3peaa
(puc. 61). Hawenuctukn Ha guarpamme npuHATO M3obpaxartb B Buge thUrypHoH ckob-
KM, NENecTKW — B BWAE KPYrnol ckobKW; ecnm oHM cpocluMecs, CKOBKW Ha pUcyHKe
AonHbl BbiTh coeguHeHbl.

Puc. 61. MNpymepbl aMarpaMm LBETKa 8 1
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§ 16. IIJTO1bI

dyarul maonA. ITocre Toro Kax mse-
TOK OTIBE/, HACTYOAaeT HOBBIM aTAIl ero

1. Mepeyncnute rnagHbie YacTW UBETKA. pasBuTua —  obpasoBaHMe  ILTOJA.
2. Kakoe cTpoeHHe MMeeT 3aBA3b UseTka? Basxkneiimue QyHKINA 0I0jJa — 3amiuTa

3. Yro Takoe couserne? M pacnpocTpaHeHHe CeMsAH.
CrroenueE naopos. Ilmox cocromt

H3 DHGJIDHJIGJI,HHRE H CeMAH.
OxomonaogHHK — paspocilidecd U BHUA0-
H3MeHHBIIHeCA CTEeHKH 3apA3i. YacTo B 06pa3soBaHHH OKOJOIUIOAHHKA VIACTBYIOT
H APYTHE YACTH [BETKA: OCHOBAHHMA TEIYMHOK, JNelecTKOR, YAIleJIHCTHKOR, IIBETD-
noxke. Cemena obpasyloTcs M3 CeMAZAYATKOB.

KiasccueoukAnus 1110108, Pasnoobpasue nioAos oYeHb BelHKo., Ecau B 1BeT-
Keé TOJBKO OfHH MEeCcTHK, TO ILI0J, PASBHBINHIICA W3 HEro, HASBIBAIOT IPOCTHIM
(mmennna, ropox, BHIOHA). M3 nseTka, HMewINerc HecKOJABKEO NecTHKOB, dop-
MHpyeTcAa cOOPHEIH, HIH CAOXKHEIN, noj (MadnHa, exkernka) (puc. 62). Comnogne
obpasyeTca M3 [EJI0ro COIBETHA E Pe3yJbTATE CPACTAHHMA HECKOJIBKHX IJIOJIOB
M NpeBpaleHHMs MX B eAHHOoe Hedoe (aHaHac, HHMKHD, MIEAKOBUILA, CBEKJIa)
(puc. 63). Ilo KoaMYecTBY CeMAH ILI0Abl PASHENHIOT Ha OJHOCEMAHHBIE M MHOI'O-
ceMAHHBIe. B 3aBMCHMMOCTH OT KOJHYECTBA BOAB! B OKOJOIIOJHHKE pPasIHYaloT
COvYHBIe ¥ cyXHe Toakl. Co3peBIIMe COYHBIE TJIOALI HMEHT B COCTARE OKOJOILIION-
HHKA COYHYI0 MAHKOTE,

Arogosuansie naoast (puc. 64). Tax HasmBawOT NIOAL ¢ COMHBIM OKOJOILION-
HHKOM, 4Yallle BCero MHOrocemMaHHble. Aroga — codMHBIN 0[] ¢ MAKOTHI, MOKDHI-
TOH CHAPY/KH TOHKOH Koxuneil. BHYTPH II0I0B CMOPOAHHEI, KIKKBEI, YePHHKH,
TOMATOE, BHHOTPAJla MHOTO MeJKHX ceMAH. BerpewaloTea W ofHOCEeMAHHEIE ATOAEL,
HanpuMmep y 6Gapbapmca, dmHHKOBOH nansmel. B ofpazopamum abnoka, KpoMe
3aBA3ZH, NPHHHMAIOT YYACTHEe HHMHHE HACTH TRIMHMHOK, JeIecTKOB, HAINeIHCTHKOEB
u Operonoxke. CeMeHA JeXAT B IIE@HYATRIX CYXHX Kamepax. Takue MIogbl MMEOT

Mak Patuna ManwHa Mopox Cnuea

82

Puc. 62, [NpocTele M CNOXHBIE NNOAbI
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Puc. 63. Connoawe aHaHaca

AGNMOHs, alBa. ¥ THIKBMHEI CEMeHA JIeXKAT B COMHOM MHAKOTH IUIoJa, HADYIKHEIH
CA0H OKOJMONJIOAHMKA AepeBAHMCTLINR (HanpuMep, ¥V ThIKBBLI, orypiua). Jlumom,
ANeNbCcHH TOME HMMEHT AMOJOBHAHEINA ILI0J, HASBIBAEMbLIH recrnepHIUil HIH IOoMe-
paHeIr.

KocranxkoBugasle maogsl. K HHM OTHOCATCA IIJIOABI € COYMHOH MAKOTHIO
B TBEpAOH KocTodkoH (puc. 65). Koctamka — covHBIN NI04 ¢ TOHKOH KOMKHIIEH,
MAKOTLIO M OPEBECHEBIIMM BHYTDEHHHM CI0eM OKOJOILIOAHHKA — KOCTOYKOM,
BHYTpPH KOTOpOH HAXOAUTCHA OofHO ceMs. KocTAHKHA MMeloT BHIIHA, CJIHBA, abpH-
KOC, 9epéMyxa. ¥ HEeKOTOpPHIX paCTeHHH KOCTAHKH MHOTIOCEMAHHBIE, HANIPHMEp
y OYV3HWHBI, KPYIDHHB. Y MHOTOKOCTAHKH, Ha 0e/l0M KOHMYECKOM CYXOM IIBETO-
JI0XKe PacIo0oMeHbl MHOTOYHC/IeHHBIe cOdHBIe KocTAHKHM. Takoit nmox y manm-
Hbl, kKocTaAnuk#. Coapesuide cyxme I0AbI COYMHON MAKOTH HE HMMEKOT.

OpexoBHOHBIE LTIOABI. JTO OJHOCEMAHHBIC HEePACKPBIBAIOM[HMECA [JIOALI C CV-
XHM OKOJOMIoAHHKOM (puc. 66). ¥V opexa OKOMONIOZHHMK JKECTKHH, AepeBAHH-
CTHIH, ceMa JeXUT cBobogHo. TakWe MI0ABR HMEOT JeOIHHA, QVHAVK. ¥ IpedHxH
naos — opeuwek (MATeHBKHX paszMepoB). ¥V KETyaa OKONOILIOAHHMK MeHee JKEecT-

MomepaHey , f.

ThikBUHA

Puc. 64. ArofoBriHbe NNoab
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§16. Mnoas!

KocTaHka MHorokocTaHka

Puc. 65, KocTaHkoBuaHbIE NNodbl

KHil, 4eM V opeXa, V OCHOBAHHMA ILT0J OKPVHEH HallleBHAHOH Niockoi (3augmT-
HBIM mokpoBoM). Takme muroasl mMeer ay6. CeMAHKA — CyXOH IIOA, OKOJMOILION-
HHE KOTOpPOro INpHJeraerT K eJHHCTBEHHOMY CeMeHH, HO He cpacTaeTcA ¢ HHM.
Tarxme naoasl obpasyioTcsa ¥ HNOACONHEYHHKA. JepHOBKAa — CYXOH IJI0J, ¥ KOTO-
poro MAEHYaTLIl OKOMOIJIOAHHK CPacTaeTcs ¢ CeMeHHOH KOMypol eJHHCTBEHHO-
ro ceMeHH, KaK y NIIEHHIBI M KYKYPY3BbL.

KopoGoukosuaasle maogsl (puc. 67). 9To MHOroceMAHHEIE, OOBIYHO PACKPEI-
BalOUIHECA IUTOALI € CYXHM OoKomominomEmkoMm. Bo6 — cyxo#t nmox, KOTOpBIA
BCKpEIBaeTcA AByMaA cTreopkaMmu. Korga 606 cosperBaeT, CTEODKM ero IOACEIXAIOT
M, CHpPVYMBAasCh, shifipacwiBatoT cemena. Takue nnoanl v dacoamn, ropoxa, Gobos,
axkauun. Crpydok, kak u 606, uMeeT [Be CTBODKH, HO CeMeHAa B CTPY4YKe pac-
roJlaraloTcA He Ha CTBOpKax, Kak y Oofa, a Ha meperopojake miroga. CTpy4YkKH
XapaKTepHBI JJA CYPeNKH, KANYCTHI, pefuca, pensl, GPIOKBBI, PelbKH, JIEBKOA.

Kopoboukn passMBalOTCA y JbHA, XJONYATHUKA, MakKa, (puanrku, rtabawa,
Toabnana. MuorouucieHHble ceMeHA THX PACTeHHIl BBICBINAKTCH Hepes cleiH-
ajlbHble OTBEPCTHA WIH TpPelHHbLI B CTeHKe KOpobOYKH.

PACHPOCTPAHEHHE CEMAH — HeoBXOOMMOEe YCI0BHe ANMA CYHNIECTBOBAHHA
H TPONBETAHHA PACTEHMH. ¥ pacTeHHI BOZHHKJIO MHOMKECTEO NpHcHocobiIeHHI
AJA pacnpoCTPaHeHHA IIONOB M CeMAH BeTPOM, BOAOH, *KHBOTHBIMH, HeJIOBEKOM,
camMopasbpachiBaHHEM.

| 7 MHOroopeLUKIA

CemsaHka

Kényab

Kpeinatka

Puc. 66. OpexoBmaHblie Nnogsl

100
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-
Bob6
w
[
» KopoBodka :
Crpyyoyek Crpy4ok

Puc. 67. KopobodkoBuaHele nnofs

PACIPOCTPAHEHHE C MNoMONnbLH BETPA H BOJLI. Cemesna HMEBBI, TOIIONA, OCHHBI,
MNOKPEITEE GeIEIMH NYIIHCTEIMH BOJOCKAMH, PACIIPOCTPAHAKITCA BETPOM Ha GOJb-
mue paccToAHMA. BeTpoM pazHOCATCA HA CBOMX <«IAPAIIIOTHEAX#* W IJOABI OOV-
paduMKa. [lnoas Gepéssl, AcCeHA, KIEHA, HMeIIHe KDPbBUIOBHAHBLIE BhIPOCTHI,
CHUILHEIH BeTep MoJKeT COPBATh M VHeCTH JalieK0 OT JlepeBa, Ha KOTOPOM OHH
cospenn (puc. 68).

Bopoit pacnpocTpaHEARTCA II0AB M CeMeHA Heé TOJBKO BOJAHBIX, HO M HEKOTO-
PRIX HazeMHBIX pacTeHHil. Onsxa uacTto pacTér no Geperam pex. Eé muoasr, noma-
Jas B BOJAY, He TOHVYT, TeUueHHe VHOCHT ux ganeko. IInofkl KOKOCOBOH MalbMBI
¢ OJ[HOTO OCTPOBA HA ApPYroil MepeHOCATCA MOPCKHMH TedeHHAMMH.

PACIIPOCTPAHEHHE CAMOPAZEPACEIBAHHEM. 3TO SBIeHHe MOMKHO HaDIIOJATE
Vv MHOrMX pacteHuil. Hanpumep, ecnu 3ajleTs NJ0J PAcTeHMA HEAOTPOTA, TO €ro

Puc. 68. PacnpocTpaHeHune ¢ nomolsio eetpa: Bepesa (a), poros (6), koseins (8), Tonons (r)
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CTBOPKH PaspbiBAKTCH, CKPYYMBAaIOTCA M ¢ cuaoil pasbpaceiBaioT cemeHa. To ke
caMOe MNPOMCXOAMT M ¢ ILjaojamu ropoxa M gaconu. ITosromy ux cobupasor,
He AOXKHMAAACH IIOJHOTO BRICHBIXAHHMA CTBOPOK IJIOAA, MHAYe OHM BEIODOCAT ceMe-
Ha. PasbpaceiBaHMe ceMAH MOXKHO HaONIOJATE ¥ KHCIMIIEI, Maka, BHOJILI H JIpY-
rux pacteuunii. Paccroaune, Ha Kotopoe orbpacbiBaoTcsa ceMeHa, ofbIuHO He mpe-
seitnaer 15—20 cM, nosromy Takoil crnocod pacnpocTpaHeHMs 3HAYMHMTEILHO YCTY-
naer apyrum (puc. 69).

PACIPOCTPAHEHHE € NOMOIIBIO JKHBOTHBIX H YEJIOBEKA. CeMeHa n 056l
MHOTMX pPacTeHHH HMHOT/a HEBOJNBHO PACHIPOCTPAHAIOT MKUBOTHBIE B aioan. [lnoan
TAKMX pacTeHHil, KaKk penelHHME, WIH JIONYX, ¥ Yepeja, cHabM¥eHBl OCTPRIME 3yD-
YUKaMH ¥ KpoykamMu. C X NOMOIIBI0 MA0AL NPHUENIAITCA K IIepCTH KHUBOT-
HBIX WJIH K OJie:Xje JIoJell, KOTOpble M PAa3HOCAT HMX HA 3HAYHTEJbHBIE PaccTof-
HuA. ¥ HEeKOTOPHIX pacTeHMil, HanpuMep ¥ HANKH NYUIMCTOH, HA ceMeHaX HMMe-
HOTCH COYHBIE MACHCTHRIE IPHJAATKH. OJTH NPHAATKHM — JaKOMAad [HIA A
MYPABLEB, KOTOpPRIE W pasHocHaT ceMena pacrenus. Counsle nnoasl padbuus:, dHyszu-
HbI, GPYCHUKH, HYepPHHMKH, HYepEéMYXM M JPYruxX pacTeHMil II0oeaioT >XKHUBOTHBIE,
B OCHOBHOM NTHNBI. HaxoasumMecsa B HUX ceMeHa 3allHIleHbl TREpLoH obonouKoil,
Mo3TOMY OHHM He INepeBapHBalTCA H BMeCTe ¢ I[IOMETOM IMOIIaJalT B IOYBY.
Ilpuuém mHOTfAa TaKMe ceMeHa IIPOPACTAIOT HA OYEeHB JIaJIEKOM PpaccTOAHHH
oT MecT MX cospepanus (puc. 70).

Puc. 69. PacnpocTpaHeHWe MNofoB WM CeMAH camopasbpackieaHwem: BeweHHbid orypey (a),
HegoTtpara (B), nwod (8), dacans (r})
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Puc. 70. PacnpocTpaHeHve NNofos M CeMAH € NOMOLBIO XUBOTHBIX W YenoBeka:
yepemyxa (a), nonyx (6), yepepa (8), pabuna (r)

3AMNOMHHTE

lMaog * OxononnogHuk * Connogre * [lnogei: npocTseie H CAOXHbIE, OfHOCE-
MAHHbIE W MHOroceMAHHbIEe, cyxHe H codHbsie * HAroga * Kocranka * Opex *
3epHoska » CemsaHka * Bo6 * Crpyyox * Kopobouka

MMPOBEPBLTE CEBA

KakoBo npoMcxoxgeHwe W cTpoeHWe nnogos?

Mo kakum npuaHakam NNOALI pa3gensioT Ha npocToie W cBopHble, cyxve W couHbie?
Kakue couHble nnogbl Bam uasecTHbi? Y Kakux pacTeHWid nnogpl couHbie?

Yem oTnuuaeTca Arofa oT KOCTAHKHM?

Kakue cyxue nnogbl Bbl 3Haete?

Yem otnmnuaetcs 606 ot crpyduka? Y KakWx pacTeHMH pa3BvBalOTCA Takue nnogbl?
Kakumu cnocobamu pacnpocTpaHsioTcs naofbl U cemeHa B npupoge?

Kakue npucnocobnexus ans pacnpocTpaHeHUs MMeEOT NAodbl MAW CeMeHa, nepe-
HOCHMbIe BeTpom?

Kakue npucnocobneHus MMeIlOT niofbl MW CEMeHa, pacnpocTpaHseMble 4Yenose-
KOM M KHBOTHBIMK?

10. Kakue pactenns pasbpacbisaioT ceod cemeHa?

e UL B i

Kakoea ponb nNNogoe B KM3HW PacTEHWH? 8?
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Iy,

Mos naGoparopus
f
# KNACCUOUKALMSA NNOAOB
Llens paborsi: nosHakoMHTeCA ¢ pasHoobpasuem NAoAOE W MX KnaccHdMKauMen.
Marepuansl 1 obopyfoBaHMe: pasnuuHbie NAOALI PAcTEHUM.

Xopn pabotbi

1. PaccMoTpuTe MMelOWMECA ¥ Bac NAoAbl.

2. Ha ocHoBse aHanW3a pasfenwTe nNAofbl Ha COYHbIE M CYXHe, OAHOCEMAHHbIE H MHO-
rocemaHHble. C noMouiblo ydebHUKa onpefenvTe WX Ha3BaHMA.

3. Kakuve npucnocobneHHa MMeloTcs ONA pacnpocTpaHeHHa naogos?

4. 3anonuute Tabnuyy «Tunel nnogoe» & paboued TeTpagM.

5. Caenaite BbiBOg Ha OCHOBaHWWM npogenaqHoW paboTbi.

| 370 HHTEPECHO

e [lnoabl M cemMeHa HEKOTOPbIX PACTEHWH MOTYT NPHUAMNHYTD WAKM NPUUENUTLCS
K MelKaM WAM TIOKaM NpW nepego3ke rpysoe. [lpWM pasrpy3ke oHM nonagaioT
Ha 3emMnio W npopactaloT. B peaynstarte BbIpOCIUME M3 HMUX PACTEHMA 4acTo Ha-
XOAAT HAa HOBbIX TEPPMTOPHAX XOPOLUME YCNOBMA ANA U3HW. Tak W3 Esponsi
8 Amepuky 8 cBoé Bpemsa Bbin 3asezéH nofopoXHWK — oBbluHOE pacTedde, pa-
cTyllee BAOAb TPONMHOK W aopor. KopeHHbie muTend AMepuKM — WHOeHUbl —
Ha3bIBAIOT NOAOPOKHUK «cnefoM Benoro yenoseka», A 3NeHWMH COPHAK HALWWX
IOKHBIX MONEH, BbI3bIBAIOWMH Y MHOTHX NIOAEH TAMENbIE annepruyeckue peak-
UMK, — aMBpo3nA W LWMPOKO M3BECTHAA poMaluKa naxyyas ObiW 3ase3eHbl K Ham
u3 Amepuru (puc. 71).

AmMBpo3us AOCTAaTOYHO KPYNHOe TPaBAHWMCTOE PACTEHMe W3 CeMeHCcTBa acTpo-
BbIX, WK CNOXHOLBETHbIX. PacTeHue moxkeT gocturate paamepa go 1,5 m u 6na-
roaaps MOWHOW KOPHEBOW CMCTEME NOrNOWAET M3 NOYBbl OTPOMHOE KO/IMYECTBO
BOAbl U MWHEpanbHbix BeuiecTe. AmBpoaus He noepaercs CKOTOM, CHWXKAEeT ypo-
WAMHOCTb KYNbTYP W NPOAYKTHBHOCTb NacTOMLL.

88 Puc. 71. Ambpozua (a) v pomawka naxy4as (6)
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fmaea 2. CTpoeHwe ¥ MHoroobpazie NoKpeToCeMeHHbIX DacTeHH

Puc. 72. [lypmaH

OnMH M3 cambiX YAMBHUTENbHbIX NNOAOB, PACTYLIMX HA 3EMHOM liape, — AypHaH
(puc. 72). Kpynubie (ao 3 kr) npofonrosateie NAofbl PAcTyT HA CTPOWHBIX, BbICO-
kux (oo 40 m) gepesbsx cemenctea baobabosbix.

Ha popauHe nnoga, 8 ctpaHax lOro-BoctouHol A3ud, MECTHbIE YKWTENW FOBOPAT,
YTO 3anax AypWaHa Bbi3biBaeT BMOEHMA aja, & BKYC — paHCKWe HacnacaeHwWs.
DeficTeMTensHo, nAog nNo BKYCY HanoMWHAeT CMech OPexoB, NepCHKOB, aHaHAacoB,
BMHA M B TO >Xe BPEMA WMeeT oTTankueBaolWui 3anax rHunW. CopeaHHbid nnog
MOMKET XPaHMTLCA BCero ABa-TPH OHA.

Ha cyxux cknoHax W Mopckux nobepexkbsx Ha 1ore HaleH CTPaHbl MOXKHO BCTpe-
TUTb copHoe pacTeHue Bewenbli orypeu. [ocne cospesaHWs CeMAH B ero nnogax
CKannWBaeTCA CMW3b, KOTOpas BMecTe C CEeMEeHaMW C CWNoi BbibpachiBaeTca W3
NAOAOB M NPHAMNAET K KHBOTHOMY MMM YeNOBeKy, NPHKOCHYBLUEMYCA K CO3pEB-
wemy nnogy. Kaxercs, Byaro GeweHbin orypey CTpenser cCBOMMH CEMEHAMM.

HekoTopble cTenHble pacTeHWs KO BPEMEHW CO3PEBaHWA NMOAOB 3acbiXawT, BETEp

obnambisaeTt Mx ¥ KOPpHA, NepexkaTtbiBaeT No 3emne ¢ MecTa Ha MeCcTo, pacCedBan
ceMmeHa. TakHe YacTu pacreum'& nony<4un- ﬂﬁI.H,EE Ha3lBaHHe nepexKatW-none.

3AJAHHE AN15 JIIO603HATEIbHbIX

1.

5
6.
7.

BoisicHWTe, Kakve nnogbl obBpasyloTca Yy pacTeHWH, NPOW3PacTalowWx B Balew
MecTHOCTH (paccMmoTpuTe He MeHee 10 npepcrasuTenew).

ObveauHnTe NAoOAbI ITHX PACTEHWH B rpynnbl «TWnsl NACJOB®» B COOTBETCTBMM
C KnaccuduKauuen.

BbiscHWTe, KakMe KyNbTYpHbleé pacTeHHMs B Balled MECTHOCTH BbipallHBaloTCA
C UeNbIo NoNy4YeHHs NIoLOB.

MonpobyiTe BLIACHHTL, KaK MCNONL3YIOT NAOAbI KYNLTYPHBIX M OMKOPAcTYLMX pac-
TEHHH, NPOM3PACTAIOWMWX B Baled MecTHOCTH?

BuisicHuTe, Kak pacnpocCTpPaHAioTCA NAOA4bl M CEMEHA 3TUX PaCTEHMWH.

Ha ocHoee W3y4eHHOro MaTepuana NoAroToBbTe coobLUEHHe C NpeseHTalMen.
Boictynute ¢ coobuieHem W obcyaute pesynsTarsl csoed paboTbl ¢ yyalMMMCS
Knacca.

CKay fk.com/material 100
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Kparkoe conep>xkanue rjiaBbl 2

MokpriTocemennsle, HaIH llepeTkoBrie, — Hanbolee BHICOKOOPTAHHZ0BAHHAHA

rpyamna pacturensHore Mmupa. IlpeTkoesie pacTeHMa MMEIOT BEreTATHBHEIE (KOpEeHD
u nober) u reHepaTHBHBIE (BETOK M IA0JA ¢ ceMeHAMHM) OpraHbl.

PazangaroT TpPH BHIA RGPHEﬁ: rIaBHBIE, MIPHIATOYHEIE H fokoBele. Bee KOpHH

OAHOTO pacTeHHA 00pasywT KopHeBYI0 cHcTeMy. OHa MoMeT OBITBR CTep:KHEBOM
uau moukoBarToil. KopHm zaxkpennfior pacTeHHMe B NouBe B obecnedHBAOT €ro
BOJAON M MHHeEpPANLHLIMH BellleCTBAMM.

IloBer coctouT #3 cTebiaa U nucThes. [loukH npegcrasasamwnT cobolt 3avaTodHble

nobern. PasnuyamT BereTaTHBHBIE H refepaTHBEHEIE {II,BET{)‘IHBIE} MOYKH.

Crebents — oceBada 4acTh nobera pacrenna. Ha HEM pasBHBAOTCA JHCTHA,

OBEETHKH, IIJIOABLI C CeMeHaAMH. Creberns OpoBOIHNT MHTATENEHEIE BEIIECTEA H BEIHO-
CHUT JUCThA K cBeTy. B HEM MOTIyT OTKIAJAbLIBATLCH 3AIIACHBLIE IHTATE/NLHLIE Belle-
CTEA.

JIucr — wacTs nmobera. OH OCYIIECTBIAET TPH OCHOBHBIe (PYHKOHUH — GoOTO-

CHHTE3 {DﬁPESDBaHHE OpraHHYecKHX BelllecTB), rasocobMen H HecnmapeHHe BOJILIL.

KJI}?ﬁ'EHE, KOpHeBHILe H NYKOBHIA ABIAKTCA BHIOH3MEeHEHHBEIMHE II03eMHEIMH

noberamMu, ¢ DOMOL[LI0 KOTOPBLIX PACTeHHMA pasMHoMaoTca. B HUX sanacaiorces
NUTATeIbHbIE BEIeCcTBa.

IlBeTok — BHMOOHM3MeHEHHBIN VKOpPOYeHHBIH mober, cay:Kamyid I18 ceMeHHOTO

PasMHOMKEeHHA. HB IIBEETKA OﬁP&GYEﬂTﬂH nmnogsl ¢ ceMeHaMH. CEMH HNBETKOBOTO DAaCc-
TEHHNA COCTOMT H3 KHOMAEYPE, 3ADOIABIINIA H 3allaca NMHATATEJIBHEBIX BEUIECTE. CEMEHH
OABYAOMABHLIX PpaACTeHHMH HMMeOT [ABe CeMALOMH, OAHONONBHEIX — oaHy. Cemena
HAXOOATCH BHYTPH CYXHX HJIH COYHBIX IMI0OJO0B.

Ha CTpoeHHEe H pPa3sBHTHe OpPTraHOB NBETHKOBOID DPACTEHHA foneilloe BIHAHHE

OKA3BIBATOT YCIOBHA CpDelhI obuTanuA.

-

-

© 00 ST D U Lo RO

| IIpoexTel M HCCI€IOBAHUSA |

CeMAa — 3aYaTOYHBIA opraHuam OyayiOero pacTeHHA.
Kopers — ero crpoeHMe M 3Ha4YeHHe B JKH3HH pacTeHHI.
BunonzMeHeHHe KOpPHEH.

Crpoenne mobera.

Bugonamenenne noberos.

Crpoense u MHOroobpasue LBETKOB.

Muoroobpasue cOLBeTHH M MX 3HA4YPHHE B JKHIHM PACTeHMI.
Crpoenste 10408 M MX pasHoobpasue.

Pacupocrpanenue ceMsH B lpupoje.

9

0o
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PACTEHMM

Pactenns — »WBble OpraHWambl, W AN
HUX XapaKTepHbl BCE OCHOBHblE MpO-
LieCcChbl *W3HEeAeATENbHOCTH — MUTaHue,
OblxaHue, oBMeH BelLecTB, pocT, pasBu-
THE M pasMHOXeHue. PacTutenbHbin MUp
HalleW nnaHeTbl oOuyeHb PpasHoobpaseH.
PacTeHns WMeloT pa3nuuHoe CTPOeHME,

pasMepbl, NPOACTAKHTENBHOCTE MHH3HM,
TpebyioT pasNMuHBIX YCNOBMH ANA Npo-
H3pacTaHuia, HO, HECMOTRA Ha 31O, Npo-
uecchbl W3HeOoeAaATeNbHOCTH ¥ HWX cxof-
Hbl. Mbl No3HakOMMMCA € HUMK Ha npu-
mepe Hauboniee BbICOKOOPraHW3OBaHHbIX
NOKPbITOCEMEHHBIX PacTeHWH.

Bbl Y3HAETE

— © npoueccax >KM3HeNeATeNbHOCTH
PacTeHWH: MWTAHWM, AbIXaHWW, nepe-
OBMEHWW  BELWECTB, BblAeNeHUH —
Kak HeobxoAWMmbix ycnosuax obMeHa
BELLECTR;

— yTo Takoe (POTOCMHTE3 W KakoBa ero
pPONb B KM3HW PacTEHHH;

— 06 ocobeHHoOCTAX pocTa M paseuTMA
pacTeHui;

— o BHONOrMYecKoM 3HaYeHWW pa3MHO-
WEHWS M pa3Hbix cnocobax pasMHoXKe-
HUA PacTeHMM;

— O TOM, Kak YenoBeKk WCNnonb3ayeT 3Ha-
HHA © XM3HEeAeATeNbHOCTH OpraHWM3IMos
B NPaKTHYECKOW OeATeNbHOCTH.

Bbl HAYYUTECDH

— NPWMBOOMTE NpPMMEpbl npHcnocobne-
HHH pacTeHWH K cpefie obWTaHWA;

— NpoBOAMTE HabMOAEHHA 33 KM3HbIO
pacTeHuu;

— CTABWTb IKCNEPHMEHTBI NO HW3YYEHHMHD
NPOUESCCOBR HHIHENEATENBHOCTH B Opra-
HH3MEe W ODBACHATE MX pe3yneTathl,

— onpegenAth BCXOMWEeCTe CEMAH pacTe-
HHA M CeATb HX;

— co3spasaTth Ycnoeus, Heobxoawmbie
ONS POCTa M Pa3BWUTHA PACTEHMH;

— pa3sMHOMaTb pacTeHWs.
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§ 1’7, OBMEH BEIIECTB —
* BAJKHEMIIIUI ITPU3HAK
YKU3HHU PACTEHHUI

Pacrerne, kKak M mwboil Apyroil opra-

RETMIVIRATE HH3M, TOCTOAHHO OOMEHHMBaeTcA Belle-
1. YeM oTnuyaetca XHMBOH OpraHuam cTBaMM € OKpy:kalomleii cpejoii. Ha neé
OT HexuBbix Ten? OHO MOJYYaeT KUCJ0POA AMA AbIXaHHA,
2. Kakoe 3HaueHWe AN >KM3HEHEATENBHOCTH NUTATENbHLIE BeIlecTBa, HeoOXOoAUMBbIe
OpraHM3MOoB WMeeT 3Heprua? ANA POCTA, PA3BHUTHA, PA3MHOMKEHMSA,

N3 pacreHus B Ccpeay BbIAedsl0OTCA
HeHYXXHbIe NPOAYKTE] JKH3HeJeATeIbHO-
CTH.

OpraHHsMEl PACTYT, PasBHBAITCHA, PASMHOMKAIOTCH, €CAH MOAYYAlOT H3 OKDY-
JKawllel cpeikl BO3AYX, BOAY, CBeT, Tenjao, nuimy. B oxpy:kamomiyio cpepy opra-
HH3MBI BRIIEJAIOT HEHYKHEIE MPOAVKTEL MHU3HeAeATeNbHOCTH. B pesynbraTe mMex-
Ay OPraHU3MOM — PACTEeHHEeM M cpefoil HelpepbIBHO INPOMCXOAUT 0OMeH BeIlecTB.

(O6MeH BelecTBE — B3aMMOCBA3BAHHBIE NpOLecckl 0OpaszoBaHMA H pA3PYLIEHHA
BeNIecTB, NPOTeKAIONIAE B OPTaHA3Me M ofecnedyHBAKOOIHe er0o CBA3b C OKPYKAID-
el cpempoit.

IIponeccsl obMeHa BeIIECTB MPOHCXOAAT B KJeTKaX pacTeHuA. B HUX cloKHEIe
OpraEMYecKe BelecTBA ONpPH YYACTHH KHCJI0pOoJAa PACINeIIsTcA go OGojlee mpo-
creix BeigectB. Ilpu stom ocsoboxxpaerca sHeprus. OHa HeoBXOAMMA KAMIOMY
MHUBOMY OPraHM3My, KAMKIOH MMHBON KIBTKE.

DHepruA HUCHOAL3IVETCH OPraHH3IMOM JIJIA NMOCTPOEHHA HOBBRIX KJIETOK, paboThl
OPraHoB, TOAJePXKAHHA TeMIepPATVPEl TEJA W OCYVIIeCcTEJNeHHMA BCeX MIPOIECCOB
JUBHeleATeNLHOCTH. PacTeHHA MCNONB3VIOT 2HEpruio AnA obpasoBaHMA opra-
HHYECKHX BellecTB H HX NepeJBH:KEeHHA, JJIA pocTa H pasBHUTHA. OCHOBHEIM
HCTOYHHKOM 3HEPruH ABJIAKTCA OPraHWYecKHe BellecTBa (6enKH, >KHPHI, yrie-
Bojbl). PacTeHus, B oTAHYMEe OT APYIHX OPraHHM3MOB, CAMHM CO3JIalOT B IIpOIllecce
G OTOCHHTE3A OPTAHHYECKHe BellleCTBA H3 HeOPraHWYecKHX, HCIOJbL3VA YHEDPrHIO
CBETA.

CocrarpHOo# 4YacThio 0DMeHA BeN[eCTB ARIAETCH NHTAHMe — HoTpebreHme opra-
HH3MOM HeoDXOQUMBIX BellecTB (OpraguvyecKUy M MHHepPANbHBIX) H 3aKIHOYEH-
HOH B HHX sHepru#. Brarogapsa nuTasuio pacTHTeNbHEIE OPraHMIMBI DOJVHAIOT
BeIecTEA, KOTOPEIE PACXOAVIOTCA HA PA3IWYHEIE NPOIEcChl MH3HeOeATeIEHOCTH,
pocT, pasMHoskede. BonbmMHCTEY pacTeHHHA CBOMCTBEHHO MUHEpaAIbHOE (IOYBEH-
Hoe) B pozavinHoe (QoOTOCHHTEZ) NHTAHHE.

HerxoTopsle pacTeHHA, NapasUTHPYIOIIME HA APYIHX PacTeHHAX H JaiKe IPH-
fax, nmorepAaaM cnocobHOCTE K (OTOCHHTE3Y H CAMOCTOATENBHOH JAo0bIYe nHTA-
TelBHBIX BeIlecTB.

PaznuuHble Npollecchl MOCTYIJIEHHS, NpPeBPAIeHHMA H BRIJIeTeHHA BellecTs
M 9HEPrdM M3 OPraHM3Ma Y8TKO COMNIACOBAHBI M B COBOKYIIHOCTH 0D03HAYAKITCH
Kak oOMeH BelecTE M 9HeprHuH.
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fnaea 3. XW3aHeQeaTeneHOCTE PacTeHHd

3ANMOMHHUTE
O6men Beujects

lPOBEPBLTE CEBA

1. Yro takoe obmen sewecrts?

2. Otkyna opraHM3Mbl NONY4YaloT NUTaTeNbHbie BellecTsa, Heobxogumbie ans obmeHa
BELecTR?

3. Kak »kuBble OpraHMaMbl MCNONL3YHOT 3Hepryio?

4. Mouemy obMmeH BewecTs ABNAETCA OCHOBOW MKM3HK?

NOAYMAMWTE!

Kakas ceasb cywecrsyer Mexay obmeHom eelwects W 0BMEHOM HCNONb3OBaHMEM
IHeprun?

SIS IIIIIIII I

Mos nabopaTopus

370 MHTEPECHO ]

Bcem xuBbiM opraHuamam, oburtaiowmm Ha 3emne, Heobxoguma aveprua. OHa Tak-
e Wcnonb3yetca npu paboTe TpaHcnopTa, dabpuk, 3asonos. McTouHMKaMK 3Hepruu
ONA HAX CNY>XAT INeKTpHYecTBo, HedTh, NPHPOOHLIM Fa3, KaMmeHHbId yrons. A 3Hae-
Te NH Bbl, YTO 0BpPa3oBaHWE KaMEHHOro Yrns HeNoCpefcTBEHHO CBA3AHO C PacTeHWs-
MH, JKMBLWMMKM Ha 3emne MWANHOHb neT Hasan? lMorubwwWe pacteHus nocteneHHo
YNAOTHANKMCE W NOJ BO3AEWCTEMEM AABNEHWA W BbICOKOM TEMMEPaTYPbl NPEBpaLlanuch
B KameHHbIH yrone (puc. 73). MNoatoMy, cxMran KaMmeHHbIH Yrofb, Mbl CXMraeM ocTar-
KH ApeBHEeHLLMX Necos.

Ha ocHoBaHMM maTepuancs naparpactha M AONONHWTENBHBIX MCTOYHMKOB MHOpMa-
UMM NOAYMaKTe, CMOXET /M 4Ye/IOBEK OTKA3aThCA OT CKMIaHHA KaMeHHoro Yyris.
Kakue anbTepHaTHBHble cnocobbl NOAYYEHWUS 3IHEPrHM BaM H3BECTHbI?

MoprotoseTecs K Aoknaay of anbTepHaTHBHBIX cnocobax NONy4eHHA IHEPrHM.

Puc. 73. OTnedaTen pacTeHui
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§ 1 MHUHEPAJIBHOE ITUTAHHUE
* PACTEHHUHU. YAOBPEHMHUA

Pacrenna cnpasefIHBC HA3BIBAKT YHH-
KalbLHOH thabpuroii OpraHvYecKHX

1. KakoBo 3HaueHMe NOuBbI B M3HM pacTe- BemjecTE. E:KerofHo oHM COBJAlOT COTHH

HHIA? MHIIHADAOE TOHH OpraHMYecKkHux
2. Kakue Bugpi ynobpenuit Bbi 3HaeTe? Bel[ecTB, KOTOPRIMH MHUTAIOTCA BCE APY-
3. Kakue diyHKUMHM BBINOAHAET KopeHb? rie OpPraHH3Mbl, B TOM YWHCIE H HeJa0-

BeK. BOJMBIIHHCTEY pacTeHHH CBOMCTBeH-
HO TMoYBeHHOe (KOPHEBOE) M BOBAYUIHOE
(thorocunres) nuranue.

MUHEPAJIBHOE ITHTAHHE PACTENHIT, Bogopocas, a Takske HeKOTOPhle BOAHLIE
pacTeHMsA YyCBAaMBAWT IHTaTeJbHBIE BelllecTBA Bcell MOBEPXHOCTBIO TeJa.
BonbmIMHECTBO BRICIIMX PACTeHHI OCYIIECTBIAKT IMOYBEHHOE MHHepaJbHOe IHTa-
HHe ¢ IOMOINBI KopHei. KopHM mOormomaoT #3 DOYBLI BOAY C PACTBOPEHHBIMH
B Hell MHHepPAJLHBIMHM BeUECTBAMM, KOTOphIe NOCTYNAIOT B COCeAHHE KJIeTHKH,
a sateMm B cocyiabl kKopHa. Ilo cocygaM moj gaBileHMeM BOAHBIH pacTBOp MOMHH-
MaeTcA B JPYrHe OpPraHbl pacTeHHA. DJTO JABMTeHHe HASBIBAIOT KOPHEBBIM JaBJe-
HHeM.

BEMECTBA, HEOEXO/IHMBIE /I MHHEPAJIBHOTO ITHTAHHS PACTEHHI. M3 nmousm
Yepesd KOPHH B PACTEHHA NOCTYIAIOT BOJA M PACTBOPEHHBIE B Hell MHHepajbHLIe
COJIH, T. €. IPOMCXOAHT MHHepaibHOe NuTaHHe., BoJbllle Bcero pacTeHHMIO HYKHEI
azoT, Kaauii 1 docdop. OcTanbHLIe BellecTBa TpedYIOTCA B HebDOJMBIIMX KOJHYe-
crBax. Ho ecnm pacreHme He Noaydaer XoTA OBl OJHO M3 HYKHBIX BeIIeCTB,
TO IPOLEcChl ero >XKHU3HeAeATeNIbHOCTH Ppesko Hapymalorca. HMabmTok apyrux
BeIecTB He 3aMeHfAeT HeAOCTAINX, IT0 NPOMCXOAUT IOTOMY, YTO Ka)Joe ImuTa-
TeJbHOE BellleCTBO BLINOJHAET B pacTeHuH cBou ¢pyvuxkuun. Hanpumep, BuifAcHeHO,
YTO BelllecTBa, COJAepAallHe asoT, clocoOCTBYIOT pOCTY pacTeHHI, cofep:kaliye
tdocthop — cropeilllleMy co3peBaHHIo MJI0AOB, a COJAep/AKalllHe KaTHid — OnIcTpeii-
mIeMy OTTOKY OPraHMYecKHX BelllecTB OT JHCTEEB K KOPDHAM,

[TormOMENHE NHTATEJIBHLIX BEMIECTE PACTEHMAMH. Boaa u MuHepanbHEIe
COJIHM MOCTYNAaKT B pacTeHHe 4Yepes KOpHeBble BoJOCKH. YHci0 KOpHeBBIX BOJIO-
CKOB OYeHb BeJIHKO, YTC 3HAYHTETLHO YBEeJIHYHBAET BCACBIBAIINYI IOBEPXHOCTH
KopHA (puc. 74).

Tok BoAgl

Cocyanl

KopHeeble
BONOCKW

94

Puc. 74. lNonepeyHbli Cpe3 KOpHA B 30HE BCaCbiBaHWA
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fmaea 3. XW3HeneaTensHoCTE PacTeHHd

KopHeBble BOMOCKH NOKPHITHI CAM3BI0 M TECHO
COIIPHMKACAIOTCA € YaCTHIAMK IouBkl. Brarogpaps
aroMy 00JIer4aeTca BCACKIBAHME BOJIbI C PACTBOPEH-
HBIMH MHHEDATLHBIMHM BelllecTBAMM.

H3 kopHeBoro BoMocKa BOJAA MOCTYIIAeT B cocef-
HHEe KJeTKH, a 3aTeM B COCY/bl KOPHA W IO HUM
noa JAaBieHHeM TOJAHHMAaeTcA B Jpyrue OpraHsl
pacteHuda. IJrTor mnpolece obecrnevuMBaeTcd KOpHe-
BhIM /IaBJIeHHEM,

Kopuesoe gaBnenne mMo:HO HabmwoaTh Ha ONbI-
e (puc. 75). ¥ KoMHATHOTO PACTEHHA CPE3aloT cTe-
fenes wHa BoicoTe 10 cM WM HAa DeHEK HAIEBAIOT
KOPOTKYIO PE3HHOBYID TpyOKY, KOTOpas cOoeHHAET
€ro co CTeKJAAHHOI Tpybkoit. Ecnu nousy B ropu-
Ke MOJAUTh Termoil Bopoit, To Boja HaudHMHAeT HOA- Puc. 75. OnbiT, NOKa3bIBaOLIAR
HHMATRCHA 10 TPyOKe M BEITeKaTh M3 Heé. [locme Hanuume KOPHEBOro [aBneHWs
noJauBa [OYBBI OYeHb XOJMOJHOH BOAOH BOjJa
U3 Tpybkn He BbiTexkaer. Takum obpasoM, HOMIOIEHHMEe BOALI KOPHEM 3aBHCHT
OoT eé TeMmneparypsl. XonogHas Boja IUIOX0 NOMNIOUIAETCH KOPHAMH.

YOPABJIEHHE MHHEPAJBHBIM TIHTAHHMEM PACTEHHH. PacTeEHe HOpMAanbHO
pacTéT ¥ pasBMBAETCA B TOM CJAYYae, eCAM B OKpY:Kaloleid KopHH cpefe 6yayT
cofilep:KaThcd Bee HeoOXOoAuMble NHTATENbHEIE BellecTBa. Takoil cpenoit ana 6oyas-
HIMHCTEA pacTeHHil ABIAeTcHA II0OYBAa,

Brt yace sHaeTe, UTO HMOYBA — 3TO BepXHUH cho# semsu, obragaromuit ocobbim
cBOIICTBOM — MO opojiHeM, crnocobHOCThHIO 0becIeYHBATE PACTEHHA MHUTATENbHBI-
MM BellleCTBAMH ¥ BJaroi, cosfaBaTh YCIOBHA [IJMA HX KH3HeAeATeTLHOCTH.
OT nnofopoaMA TOYBLI  ZABHCHT YPOMKANHOCTE BOZAENLIBAEMBIX KYJIBTYP.
OcHoBaTeNIeM HAYKH O TOYBE — IOYEOBEJIEHHA ABJIAETCHA BEJIHKHH DYCCHKHH yué-
Hblit Bacuauit Bacuavesuw Joxyuaes.

B npupopne onasmas AMCTBA, MOrdbiIMe pacTeHMSA M MMHUBOTHERIE NMeperHHuBaT
U oboramalT NMoYRY MHHEPaANbHBIMH BenecTBamu, CenbcKOXo3AlicTBeHHBIE pac-
TeHHWA aKTHBHO MOTrJOAalT MHHepalbHBle BeIllecCTBA M3 MOYBHLI, HO TaAK KakK 4Jelo-
BeK cobupaer yposkai, TO MHHepalbHBIE BellleCTBAa B NOYBY He BO3BpalllaloTCH.
B pesyabsrare I104YBa [MOCTENEHHO MCTOLAETCH.

Y10EPEHNA, PacTeHHA XOpOWIO PACTYT M PA3BHBAKOTCHA, €C/JIH MOYBA COAEPHKHT
B AOCTATOYMHOM KOJHYECTBe Bee HeoOXoAMMble MHHepaJbHBIE BellecTBa. B mpo-
mnecce NOYBEHHOIO ITHTAHHA pacTeHHMsA IOIVIONIAKOT M3 MOYBEl BOJAY C pacTBOpEeH-
HBIMHM MHHepanbHBIMH BemecTBamu. Jliogu, saHMMalIMecd pPacTeHHUEBOJACTBOM
(nmoneBofibl, OBOIIEBOJALI, CANOBOALI M Ap.), AOJMKHEl BOBpPeMSA 3aMETHTL, B KAKHMX
BellecTBaX HY:KJAaeTcs pacTeHMe, H obecmeunTsh ero umH. Ytobsl BOCTIONHHUTH
UX coflepikaHue, B NMOYBY BHOCAT OpraHMdYeckMe M MHHepalbHble yAoOpeHHA.

Paznuunkie MHHepandbHble yRoOpeHHs BhIpabaThHIBAIOT HA XMMHYECKHX 3aBO-
aax. AzoTHbele M KaJHiHbIe y00peHMA XOPOIIO PACTBOPAIOTCH B BOJE, MOITOMY
MX BHOCAT B MOYBY BeCHOHW Nepeln nocesom ceman. DocdopHbie viodpeHus MI0xo
pacTBOpAOTCA B BOjle, MOITOMY HX BHOCHAT B MOYBY OCeHLIO, 4To0BI OHHM ITOCTe-
NMeHHO PACTBOPHJIHMCE M K BecHe CTAJH JOCTYNHBLI pacTeHHAM.

Opranvueckue ynoOpeHHS — 5TO OTMepIIHe YACTH PACTEeHHI W IPOAYKTHI
HMUBHEAEATENbHOCTH JKMBOTHRIX (meperHoit, Topd, HaBO3, NITHYHMH ODOMET).
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MuHepankHbie Opranuyeckue
A30THbIE dochopHbie Hasos Topd MNeperHoid
Y ¥
KanwiHele MTr<mi nomer

B noupe opraHMYecKHe BellecTBA pAaspyLIATCA [0 MHHEpAJNbHLIX BellecTs
M HMCHOAb3YIOTCA pacTeHHMAMH. OcofeHHO HEHHBIM OpPraHHYecKHM yAoOpeHHeM
ABJIAETCA HABO3, OH COAEPMKHT BCe HeofXOAMMBIE pacTeHHAM BellecTBa. O6GBIYHO
HAB0O3 BHOCAT B IIOYBY OCeHBIK), W OH IMOCTeNleHHO pasjaraeTcd [0 MHHepalbHBIX
BELIEeCTE, IIPUTOAHLIX AJA ycBoeHHA pacreHuaMu. Hapos nmepernusaer MeAseHHO,
Mo9TOMY pacTeHHsl oDecledyMBAIOTCA NHTAHMEM Ha HeCKOJABKO JIeT.

IIna BRIABMIEHWA MOTPefHOCTH KYJABTYPHEIX pPACTeHHIl B VA0OpeHHAX NpHMe-
HAKT pasau4YHble MeToAbl. C HMX NOMOIIBI ONPeNensioT, KaKWe BellecTBa
M B KaKHX KoaudecTBax Heofxommmel pacrennio. Tak, mo okpacke, dopme, pas-
MepaM PACTEHHMA MOKHO ONpefe]HTh, KAKHX BeIlecTB eMy He xBartaeT (puc. 76).
HanpumMep, np# HegocTaTKe A30Ta pacTeHMe CTAHOBHTCH OiefHO-3eMeéHBIM, NpPH
HexBaTKe ¢ocdopa y Kaprodenda KelTeloT M OTMHPAIOT TKAHHM 10 KpadAM JHCTA,
a NMPH3HAKOM HeJOCTATKa KaJIHA CHYKHT NoABJIeHHe Ha JHCTEAX OYypeIX nATeH.

Cnenyer cucTeMaTHYeCKH BOCIOMHATE 3AAcCkl MHHEPATLHBIX BeIeCTB B MOYBE,
CBOEBEPEMEHHO M CTPOro 10 HOPMAaM BHOCHTE yaobpenusa. IIpm sToMm Hago yHMTEH-
BaTh, 4TO MIAHINEK yAo6peHWl BpeAUT PACTEHMAM, YIHeTAET UX POCT M pasBHUTHe,
cHHKaeT ypoxai. Hanpumep, npH uabelTKe B IIOUBE COJMEH asoTa pacTeHUe CHIb-
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Puc. 76. BHewHWe NpHU3HaKKM HapylWeHWA MWUHEPaNLHOro NMTaHKMA PacTeHuiA
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HO BBITATHBAETCHA B JAJHHY, B KIYOHAX Kaprodends CHHMKAETCA COAep:KAHMEe Kpax-
Mana, Vv MHOTHX DACTEeHHMH B KIPTKAX HAKANIHBAIOTCA HUTPATRI. ¥ noTpebieHue
B OHINY OBOINEH, comep:Kamux H3OBITOK HHTDATOB, OKASBIBAET BpeJHOE BIHAHUE
Ha 3J0pOBhe 4eloBeka. Kpome Toro, BHeceHHe OOJBIDHX A03 yAOOpeHHI BeaéT
K WX BRIMBIBAHHIO QOKIAMH HIH IIOJIHBAMH B NpPVAbl, PeKH, 03epa, OTYerC B BOJAD-
éMax rufHYT peIOBI ¥ ApPYrHe oprannaMbl. BHecenwe yaobpeHHil ¢ y49éToM IMoTped-
HOCTeH pACTeHUH MO3BOASET 3KOHOMHTE CpEACTBA M Depedys OPHPOLV.
CymecTeyer aBa ciocoba BHeceHHs yI0DpeHHII B MOYBY: BHYTDHOOYBEHHOE
BHeCeHHe MJIH MOoBepXHoCcTHOe (pasbpackiBanue). [IpH moJKapMIHBAHHH CelLCKO-
X03AHCTReHHBIX KYJBRTYVD NPHMeHSeTCA CcHellHaJbHAA TeXHHKA, WHOTJA MCIONb-
BYIOTCH AaXKe CAMOJETHI CeJbCKOXO3AHCTBeHHOH amanuu. Ilepen mauamoMm BHe-
ceHna yaobpernil HeobXogHMO HM30ABHTLCA OT COPHAKOB H B3PLIXJIHTL HNOYBY.

3AMNOMHHTE

MurepansHoe nuranne * KopHesoe pasnenwe * [loysa * [lnogopogune *
Oprannveckne W MHHepansHsie ygobpeHus

MPOBEPBTE CEBA

1. Kakve sewecrea HeoBXxogumbl AN MUHEPANbHOTO MWTAHWS PacTeHMs?

2. Kak pacTeHWs NorfowamT nuTaTeNbHble BellecTsa?

3. Yro Takoe kopHesoe pasneHue?

4. MNouemy pacTeHus He pPEKOMEHAYeTCHs NoNMBaTh XONOAHOW BOJOH?

5. Kakue sugpt ynobpenui Bbl 3Haerte?

6. Kakoe enusHWe Ha pocT M pa3suTHe pacTeHWH OKa3blBalOT a3oT, KanuM, doccop?

7. Kak Hago npumeHaTo yaobpewus, 4tobbl He AONYCTWTL 3arpsa3HeHus wmu Bawane-
Malux BOAOEMOB?

MpaBUABHO M NOCTYNAIT MOAW, YEHPas OCEHbIO ONABLLYIO NMCTBY C ra3oHos B CKBe-
pax M napkax HacenéHHbiX nyHKToB?

_WAH K YCIIEXY |

3FIHTEJ'II:HM HHhOpMaLHA, KOTORYH OAKT WANKCTPALMK, COAEpPHHT He MeHblle Ho-

BbiX cBefleHWH, Yem TekcT. [lna Toro ytobbl 3Ty MHGBOPMaLUMIO MCNONbIOBATH, HYKHO

Hay4WTbCA NMpPaBMbHO cMoTpeTt W BWaetb. [pu paborte ¢ unniocTpaumen (choTorpa-

dhuen) cobniofaiTe NpeanoXKeHHYO NOCNenoBaTENbHOCTD.

1. BuumarensHo paccMmoTpute usobparkeHue.

2. Onuwwute npegnoxeHHoe ulobpakeHwe kak MOXHO noapobHee.

3. BocnonbayWTecs AononHuTensHoHn uHdopmaunen (MHTepHer, KHuru, cnosapw),
yTobbl HaWTH MaTepHan o paccMaTpHBaeMoM obbekTe (ABNeHMW W AOp.).

4. Boipasute cobcTBeHHOE OTHOLIEHWE K paccMaTpHBaeMoMy H3obpaxeHWio.

5. Cchopmynupyitte Bonpockl K HM3oBpaweHWIo.
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FAPFEEERPPRRELLELE LS

Mos naGoparopus

H3 HCTOPHH HAYKH

Bacwnwuii Bacwnseswy Jokyvaes (1846—
1903) — u3BecTHbIH PYCCKWMH YYE€HBIM, OCHOBa-
TeNb Haykd O MOYBE, Of\jMH W3 CO3JaTeNed Ha-
yuHoW arpoHomuu. OH W3yyun npouecchl NoYso-
obpa3oBaHHa W OOBACHWA, NOYEMY B Pa3/IHYHbIX
NPUPOMHBLIX YCNOBMAX BO3HWKAKT HeofMHaKo-
BbIE MOYBLI, YCTAHOBMA, YTO THMNbI NOYE pacno-
naraloTcs 30HaMHW, NOACAMM, COOTBETCTBYIOLLM-
MW 30HaM ONPEeAEeNEHHOro KAMMaTa M pacTu-
TeNbHOCTH.

Lokyyaes nepebiM ykasan, 4to nowBa — 3T0
CaMOCTOATENBHOE NPUPOAHOE TENO, HEeOTheM-
NeMOM 4acTbl) KOTOPOro SABMAIOTCA YKWBbIE
OpraH13Mbl: KOpPHEBbIE CHCTEMbl PACTEHHH, Nnoy-
BOOBUTAIOLLME JKMBOTHBIE, MWKPOOPraHW3Mbl.
MMeHHO >XMBble OpPraHMaMsl WrpalT OrpOMHYIO
ponk B (hOPMHPOBAHWKM MOYBLI M H3MEHEHHMW eé
PUIMKO-XUMHYECKWUX XapaKTepucTHK. PacTeHus norfowaloT M3 nouesl Heobxogumble
MHHepanoHbie eewectea. OfHako nocne cMepTH PacTHTENbHLIX M APYrHX OpraHWIMos
M3bATbIE 3MEMEeHThl BO3BPALUATCA B NOUYBY, Tak Kak NouYBeHHbie OpraHW3Mbl MocTe-
neHHo nepepabaTbiBaloT BCE OpraHMYeckue ocTaTkd. B peaynbTaTe B ecTecTBEHHbIX
YCNOBHAX NPOMCXOAMT NMOCTOAHHLIH KPYroOBOPOT BEWEcTE B NPUpofe.

Takum obpazom, [lokyyaes fokasan, yTo no4sa — pesynbTal A/IMTENLHOMO B3a-
MMOJEHCTBMA KAWMATa M MaTEPUHCKMX FOPHLIX NOPOMA, € OAHOW CTOPOHbI, M B3aUMO-
NeACTBMA >XMBbIX OpPraHM3MoB — C [ApYyrom.

BbINTOJIHUTE 3AHAHHE

ﬂ,ﬂﬂ NOArOTOBKKH K HM3YYEHHIO NpopacTaHWA CeMAH B CTaKaH W3 TOHKOro npospaq-
HOrQ CrTekna NoMecTHTe NPpOMOKaTeNbHYH Eymary TakK, ytobel OHa nnoTHO npunerna
K CTeHkam cTtakaHa. Ha gHO cTakaHa HaneWTe HemHOro BOfbl. ME)K,H,)' CTEKNOM M
npoMOKaTenbHoW Oymarod MOMECTWTE 3EPHOBKM MLWEHWUb, PXHW, SYMEHS MW OBca
W Habniopaite 3a ux npopactanuem. B apyrod crakaw nonoxurte cemeHa cbaconu
MNKH ropoxa Takxe Onsa Haﬁnm,qenun 3a nNpopacTaHHeM. B TPETHH CTakaH NOMecTHTe
cemeHa chacond WNW ropoxa, OTAENHE Y HWX OfHY CEMAAOMIO.

Cnegure, utobbl cemeHa He Bbicoxnd. YcTaHoBMTe, Korga OHM HabyxHyT.
MNpocnegute, korga y NPOPOCTKOB MORBATCS KOPHW, CKOMBKO WX Pa3oBLeTcs uepes
HEKOTOpOe BpeM#A, KaK NPOMCXOAWT POCT W danbHedwee pa3BuTHe npopocTkos. Ceou
HabMiofeHHsA 3anuLiuTe.

98




Cray

T L E N P W G P R LW N W G PR

fmaea 3. XW3HeneaTensHoOCTs PacTeHHd

[ 370 MHTEPECHO |

Hayka u TexHonoruu noctosHHo paseusaiotcs. OfHMM W3 HOBbIX HanpasieHWH
B CE/IbCKOM XO3AWCTBE CTano cTpemieHue K Bonee 3dhheKTMBHOMY WCNONbIOBAHMIO
a30THbIX yaobpeHui. MNpUMeHeHHe TPaAMUMOHHBIX YAODpeHuit Ha ocHose azoTta npu-
BOMMT K W3BLITKY A30THBIX COBMHEHHH, YTO OTPHLATENBHO BAMSET Ha KAYeCcTBO MOYBLI
M Boabl. Pewwutb a3ty npobnemy, nNo MHEHMIO YYEHbIX, NOMOMET MCNONb3OBaHWe
«yMHbIX® ynoBpeHWi € KOHTPONMpYEMOW CcKOpoCThio BbicBoBoXaeHus asora.
MegneHHoe sobiceoboxpgeHue azoTa NpPenaTCTBYeT €ro BoIMblBAHWIO W3 NO4YEbl U obe-
CneyuBaeT MnojiepKaH1e CTaBUNLHON KOHLEHTPALMH.

3AOAHHA [4N1A JTIOBO3HATE/IBHbBIX

* BoabMute ABa OAQMHAKOBLIX PacTeHMA Koneyca cpefHux pa3amepos. [loctasbte
MX B CBeTNoe TEnnoe MecTo W TPW AHA He NoNWBaWTe. 3aTeM perynapHo nNonW-
BaWTe: NepBOe pacTeHWe — eKe[jHeBHO YTPOM W BEYEpPOM, PAcXOfAyA Ha KamabiH
nonve no 50 mn BOAbl, BTOpOE pacTeHWe — TPH pa3a B Hefenw (NoHefenbHWK,
cpena, NATHMUA), pacxopays Ha Kawabid nonve no 200 mn eogel. Oneit npoBo-
AvWTe B TedeHwe MecAua. Peaynbratbi HabniogeHWid 3anucbipaiite B TeTpagdb.
CpaBHute pe3ynbTathbl HaBnloaeHMA W caenadte BbiBOA,.

L]

3ason «buononbsas» npoM3BoAWMT pasnvuHbie yaobperusa. Mayuute rpacduk npowMs-
gogcTea ynobpenui sasopa 3a 2010—2016 rr. OteeTsTe Ha Bonpocsl.

. Kakux ypobpenuin bonbwe scero npoussogat? A Kakux MeHblwe scero?

. B kakom rogy 6bino MakcMmanbHOe NPOMIBOACTEBO KaNMUHbIX YAoBpeHuin?

. B kakom rogy 6bino MUHWManbHoe NPOWM3IBOACTBO a30THLIX yaobpeHwi?

. B kakom roay NpoM3olEN cnaf NPOM3BOACTBA KaNWHHbIX yaobpeHHin?

. Mpecbpasyiite rpadMyeckyio WHI(HOPMALMIO B TEKCT, HaNWWWTE BbIBOJ Ha OCHOBE
aHanusa rpaduka.
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§ 19 POTOCHHTES3
@

B rounme XVIII B, yuéHBIe ¢ NOMOIIBIO
ONBITOR BBIACHHUIIH, YTO AJA HOPMANIbLHO-

1. Kakue seujectsa BXOGAT B cocTas pacre- ro pocTa M pasBHTHA DacTeHMAM Heob-
HHiA? XOANMBEI BOA4, MAHepaJbHLIE M OpraHd-
2. Kakue opraHuyeckue BelwiecTsa sbl 3Hae- yecKHe BemecTBa. Bul y)Ke 3HAeTe, 4TO
Te? BOAY M MHHepanbible BelecTBA pacTe-
3. KakoBa ponb XNOpONAacTos B MW3HMW HUe Toay4daeT ua moussl. OTKyja B pac-
pacTeHuin? rTenun HepyTea opraHMvuecKkue BenecTea’?

Tae onu obpasyiorca? VYuéHsle Haan
OTBeThl Ha 9TH Bonpockl. OHH ycTaHOBH-
JIH, 4TO TAKHe OpraHMYecKHe BelllecTBa,
Kak caxap ¥ Kpaxmain (yriaesojasl), obpa-
3YKOTCA M3 YIVIeKHCJI0ro rasa M BOJbI
B KJETKaX, cojep:xallHuX XJI0POILTacThl
(puc. 77), H TOJMBKO NPH YYACTHH CBeTA.

IIponecc ofpasoBaHuA OpraHHYecKHX
BEIeCTB M3 HeOpraHWYecKux (yriekwuc-
JIoro Traza M BOJABI) B XJOpOILIAacTax
C MCHONL30BaHHEeM PHEPrHH CBeTa Ha3bl-
BaioT doTocHATE30M (OT Tped. ghomoc —
CBET, cunmes — coegnHenue) (puc. T8).

DoTOCHHTEZ NPOUCXOAMT  TOJBKO
B TeX KJeTKAX, KOTODhIe COJepKaT XJIo-
Puc. 77. Xnoponnactel (NOA MWKPOCKONOM)  pommactel. B XJnopommacrax uMeeTcs
3eJEHEI MUIMEHT XJI0podHII, KOTOPLINI
NPHUAAET PAaCTeHHIO B3€JEHYI0 OKpacKy.
Hmenno oH VIABIABAST JHEPrHio CBeTa,
HeobxoaMMYyI0 415 obpasoBaHus oprasm-
YEeCKHX BelecTs.

¥ GoablIMHCTEA BBICIIMX pacTeHHH
¢oTOCHHTE3 [POMCXOJHT B KJIeTKax
aMcTheB. B cBA3SH © 3THM CTpOeHHe
JMCTHEB CBA3aHO € MNpHciocobieHns-
MH JIJA yJIaBJIHBAHHMA CcBeTa: IMHPOKad
M INIOCKAA THCTOBAaA MJIACTHHEA; JTHCTEA,
pacnosioskeHHsIe Ha crebiae Tak, YTo6HI
OHM He 3aTeHAJM JpYTr JApyra; npospad-
HadA KOMHIA, Yepe3 KOTOPYH CBeT INpo-
HUKaeT BHYTph Jaucta. Ho y HexoTOpmIX
pacTeHHil, HaIpUMep KaKTycoB, ¢oTo-
Opranuiscede CHMHTE3 IIPpOTEeKAeT B KJeTKax crebas,
BELLECTBO cojlep:Kalux XJI0poIlacThl.
100 YrnekHeast | ras, HeobxoauMsri
Puc. 78. Crema doTocvHTERS ana dorTocHHTe3a, PACTEHHEe II0IVIOLA-
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eT M3 Bo3jgyxa. B pacTeHusax, Kak npasuio, obpasyercsa Goiblle OpraHHYecKHx
BENIeCcTB, 4YeM MoOeT OLITE HeMe/JIEHHO HM3pacxofoBaHO [AJA pocTa M JAPYIrHx
JKH3HEHHBIX nponeccoB. HeucnonbzoBaHHas 4acTh OPraHMYeCKHX BellecTB 3ama-
caeTcsa B CeMeHaX, KJAYOHAX, JYKOBHIAX M APYrux opraHax pactenuit. Haubonee
Ba)KHBIM M 4YaCTO 3anacaeMbiM PACTEHMAMM BeIeCTBOM ABJSETCH Kpaxmas.

Pols ¢0TOCHHTEZA B NIPHPOJE H KH3HH YENOBEKA. CosfaHHEIC B npoiecce
tboTocHHTE3a OpraHMYecKHe BelllecTBA — MCTOYHHMK NHINM M IHEPruH JJA BCEro
JKMBOTO Ha Jemiae. 3a MHIJAHAPABL JIET HA Halled IIMaHeTe HAKONHINCH Goabmime
3alackl OPraHHYECKHX BelecTB B BHje KaMeHHOro yrisa u topda. Bee ato GmiB-
miye pacTeHus, B KOTOPLIX 3anaceHa npeobpasoBaHHas COJHeYHas SHEpPrus.

B npoiuecce dorocuHTesa pacTeHMd BbiaensioT kuciaopon. Hmenno 6naromapsa
thoToCcHHTE3Y NojAepsAHBaeTCA I[IOCTOAHCTBO TIa30oBOr0 coOcTaBa B armocdepe.
B armocdepe comepmutca okono 21 % wkucaoposa m 0,03 % yriekuciaoro rasa.

B ncnons3oBaHUM pAcTEHHEM COMHEYHOH 3HEPIMH NPOABIHETCH CBA3E MEXAY
Jdemaéit 1 kocmocom. Ha «KocMHYeCcKy poibk pACTeHHMH» VHKASBIBAJ HM3BEeCTHBIH
pyveckuit yuénslit Kaumenm Apxadsesunr Tumupazes. Bnarogapsa dorocun-
Te3y eerojJiHo 3anacaeTcd OrpOMHOe KOJHYecTBO NpeoOpasoBaHHON COJHEYHOI
sHepruu. [lornomenue B nponecce oTOCHHTE3a YIVIEKHCJIOIO Iasa CHAYKHT Ipe-
NATCTBMEM JIJIA YVBEJIHYeHHA ero cojep:kaHusa B armocdepe. Yenosexk mmupokxo
HMCIOJB3YVET MPOAVKTHE (POTOCHMHTE3A He TONLKO B IHMILY, HO M B XO3AHCTBeHHOI
AeATeNbHOCTH KaK CTPOMTeNbHBLIN MaTepHal, Cbipbe [JIs MpPOM3BOJACTBA BMCKO3-
HOTO WIénka, Oymarm, cnMpra, JeKADPCTBEHHBIX IpernapaToB M Ap.

3eNéHOE pACTeHHMEe, HMCNONb3YA 2HEPrHi0 COJHEeYHBIX Jyded, caMo CO3Jaér
OpraHMYecKHe BellecTEA M3 HeOpPraHMYecKHX (VIVIEKMCJIOrO rasa M BOJIEL), BhIjle-
AAA NPH 3TOM KHCJI0DOA. 3HAYUHT, OHO He HYK/JAETCH B IOJAYYEHHH OPraHHYuecKHx
BeIlecTB M3 OKpy:xawilei cpeasi. [loaroMy 3enéHbie pacTeHHMs OTHOCAT K aémo-
mpogretm (0T rped. aemoc — caM H mpoge — NHIA) opraEUsMan.

Takum ofpazoMm, ¥ PACTeHHI MOMHO BBRIJEJTHTH ABA THIA NUTAHHA: MHHEpPaJb-
Hoe, obecneuMBaIee pacTeHHe BOJAOH M MHHEDANbBHBIMH BeljecTsamMu, u doro-
CHHTEe3, B Npollecce KoToporo obpasyioTes HeobxoguMble opraiMyecKkHe BelllecTsa.

3ANOMHHTE
Xnoponnactei * @orocHHres * Xnopogunn *» KocMmuyeckas pons pacreHHH

TPOBEPbLTE CEBA

1. Yo Takoe dotocunTes?

2. Kakuve npucnocobnedqs K yNaenWeaHWio CBETOBOM IHEPIrHH HMMElT pacTeHws?
3. Kakoea ponb xnopocunna B npouecce doTocHHTe3a?

4. Movemy 3enéHbie pacTeHWs OTHOCAT K aBTOTPOMHLIM opraHuaMam?

5. B 4ém nposenseTtcs KocMuyeckas ponb pacTeHWn?

NOAYMAMWTE!

MoyeMy MOXHO CUWTaTb, YTO >KM3Hb Ha Hallei NnaHeTe B COBPEMEHHOM eé BuAe 3a-
BHUCHT OT choTocHHTe3a? '
MoxHO W yTBEpKAaTh, YTO CTPOEHHE NUCTA NPHUCNOCOBNEHO K OCYLLECTBAGHMIO ho-
TocHHTe3a?
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§ 19. @orockHTe:

YISO

H3 HCTOPHH HAYKH

Knumenr Apxageeswy Tumupazes (1843—
1920) — opMH M3 OCHOBONONGXKHHKOB PYCCKOH
WKONMbI (PMIMONOrOE PacTeHMH.

3apaded 6GotaHuka-tbusMonora oH cuMTan
He TOMbKO oOnucaHWe W obbACHeHWe SBNEHWH
MH3IHM PAcTEHMH, HO W YynpaBfeHWe npouec-
CaMM MX XKu3HefeaTenbHocTH. HayuHbie Tpyabi
Tumupnazeea BbinM NOCBSILEHBI BOMPOCaM NMTa-
HHA W 3acyXOYCTOWYMBOCTHM pacTeHud. Mayuas
POCT W Pa3BUTHE PACTEHHH B MCKYCCTBEHHOM
nouBe, YYEHbIW AOKAa3an HEODXOAMMOCTD MCMOMb-
3oBaHuA ynobpenwi. PesynbTathl ero uccnego-
BaHWW AOKa3biBanu HeoBXOAWMOCTE ANA KYNbTYp
HaNU4YMA MOLUHOW KOPHEBOW CMCTEMbI, NONHO-
UEHHOro OCBELIEHMA W KaYyecTBEHHbIX MNOAKOpP-
MOK. DU3MONOrKI0 PacTeHWH, Hapafdy € arpoxu-
MWEH, YYEHblH CNpasef/IMBO CYMTAN OCHOBOH
palUMOHANLHOro 3eMnefenua.

[naeHbie wuccnepoeavuMa TWMMpa3eBa Kacanuce dotocvHTesa. [lo Hero Gbino
W3BECTHO, YTO Ha CBETY pacTeHWs nNpecbpasyloT YrNeKUC/Ibid ras W BOAy B OpraHu-
Yyeckue BELLecTBa, HO Kak 3TO NPOMCXOAMT, YYéHble He NOoHWManW. TUMUpA3es
Ha OCHOBE pe3ynbTaToB CBOMX OMNbITOB NOKAa3an, yTo CBeT ycsaueaetca Onaropaps
CNOXHBIM NPOLECcaM, NPOHCXOAALMM B XNOPONAAcTax, KOTOpble NPUAAIOT PacTeHH-
AM 38N8HYIO OKpPACKY.

U3ayueHue hoTOCHHTE3A NPHBENO YYBHOrO K BbIBOAY O «KOCMMYECKOW POAM pac-
TeHMH». MmMeHHO Tak o©3arnasun OH NeKuMilo, KoTopyle npouyxtan B 1903 r.
8 JlongoHckom koponesckom obuiectee. B Hel oH ykasan: «PacteHne — nocpegHmk
meskay Hebom u semnéw. OHo — McTHHHBIM [pomeTel, NOXWTMBLIMK OroHb ¢ Heba.
MoXHWeHHBIA UM Ny4Y CONHUa FOPMT W B MEPLAIOWEH NYYMHE, W B OCNENWTENbHOH
uckpe anekTpuyectea. Jlyd conHua NPUMBOAMT B ABMMKEHHE W YYAOBMLUHBLIN MaxXOBMK
FHraHTCKOHW NapoBOM MalUMHBI, M KHMCTb XYOOMHWKA, W Nepo noara.

MMeHHO pacTeHWs, UCNONbIYIoWMWE ONA NUTaHWA 3IHEPTMIO CONHEYHOro cBeTa, Co3-
[AOT NepBMYHOE OpPraHWYecKoe BelecTso, edy ANA KHBOTHbIX. MMeHHO oHM noa-
LepXKMBAIOT NOCTOAHCTBO XMMMYECKOro cocTaBa aTMoctpepbl, BbIAENAs KWMCIAOPOA,
HeoBXOAMMbIM ANA AbIXaHWA BCEX >KMBbIX OPraHM3MOoB».

YuéHbiM aKTMBHO TPYAMNCA BCIO W3Hb — HanWcan Bonee COTHW HayuHbIX cTaTew.
MmeHem npodpeccopa HaseaH rocyfapcTBeHHbIM arpapHbii YHUBEPCHTET, YAMLBI W MHO-
»ecTeo apyrux obwekroe. 3acnyrd TWMHpsseea npuaHaHbl Bo ecém mupe. OH senan-
csa uneHom JloHaoHckoro koponesckoro obliecTsa, NOYETHBIM AOKTOPOM MHOTHX YHM-
102 BEPCHTETOR, YNEHOM-KOppecnoHaeHToM 3anHbyprekoro GotaHuueckoro oblectsa.
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fnasa 3. Xu3HeQeaTensHOCTE PacTeHHid

A/1A JIIO603HATE/IbHbIX

B Hacrosuwee spema 8 Tennuuax ANA BblpallMBaHWMA PACTEHWM BCE 4alle npuMMe-
HAKOT METOAbl TMAPONOHMKK M A3PONOHHMKM.

F'MaponoHKWKa — BbipaluMBaHWe pacTeHWH B NWTaTeNbHOM PpAacTBOpe, COopepXa-
wem ece Heobxogumble ANs MX nuTaHus sewectsa (puc. 79, a).
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Puc, 79. BoipaujmBaHue pacTeHWid meTofom raponoHikik (a) v aspononukw (6)
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§19. QorocHTes

A3ponoHHMKa — 370 BO3AYLIHAA KyNbTypa pacTeHWid. [lpu 3tom cnocobe kopHe-
BaA CHCTEMa HAXOJMTCA B BO3[yXe W aBTOMAaTHYeCcKM (HECKONbKO pa3s B TeyeHWe uaca)
onpbickMBaeTcs cnabbiM pacTsopoM MWHepanoHeix coned (puc. 79, 6).

MNpW MCnonb3oBaHWKH 3THX TEXHONOTHH NPOLECC NOTNOWEHWA NMTATENbHBIX BELLECTB
npoMcxoaut BbicTpee, a AONOMHWTENbHbIA KUCNOpOL cTUMynupyet Bonee Bbictpoe
pa3BMTHE KOPHEBOHW CMCTEMbl. Take NpM BbIPallMBAHMM PacTeHHH HCNoNb3yeTcs
MeHblle BOAbl, YTO OCOBEeHHO BaXKHO MPH NPOMBILNEHHOM BbIPALMBAHWUK CENbCKOXO-
3AWCTBEHHOHW NPOAYKLUMH.

MNpHMeHas AaHHble TEXHOMOTMH B 3aKPbIThIX MOMELLEHWAX, MOXHO PerynMpoBath
KOHUEHTPaUWIO YrieKucnoro rasa 8 Bso3gyxe, bnaronpusTHyilo Ans hoTocuHTesa,
BAAXHOCTh M TEMNepaTypy BO34yXa, a Takxe NPoAC/KMTENbHOCTb U MHTEHCMBHOCTb
oceeweHun. B HacToswee spems pa3pabaTbiBalOTCA KOMMbIOTEPHbIE NPOrPamMMbl,
obecneurBalole ABTOMATHYECKOE PEryNMPOBaHWE 3ITMX NPOLECCOB W KOHTPO/b
33 HUMM.

CoapanMe wWgeancHbiX YCNOBWH Ans pocta pacteHuid obecneursaer nonyuveHue
6onee BLICOKMX YPOXaee Ny4llero kadectsa 4 3a Gonee kopoTkue cpoku. Ho cne-
AyeT OTMETHTb, YTO B HAcTOALlEe BpeMs BHeApeHWEe 3ITHX TexHonorui Tpebyer Bonb-
WHX KanWTANoBNOMEHWH.

3AJAHHA /1A JIIOB03HATE/IbHbIX

1. PotocHHTEes — BaKHEMWWHA npouecc, Bnarogaps KOTOPOMY BO3MOMHA »U3Hb
Ha 3emne. ExxerofjHo 3enéHble PacTeHWA CHHTE3UPYIOT BoNblUIOe KONHYECTBO opra-
HW4ecKoro BewecTea, nornowakwot okono 600 mapa T yraekucnoTbl, BbiAENAOT
8 atMocdrepy 400 mnpp T ceoboaHoro kuchopopaa. bnarogapa oTocHHTE3y exe-
rofAHO 3anacaeTcs OrPOMHOE KOMWYECTBO NPeobpa3oBaHHOW COMHEYHOM IHEPruM.
Mayuue naparpach yyebHWka W WMHOPMAUMIO W3 AONONHWTENbHBIX MCTOMHWKOB,
nogrotoscTe coobuwenne «Pont szeneHbix pacteHun B obecneyeHuW aHepruen
MWBbIX OpraHW3mMoe Ha Hawe#d nnadetes. ObcyguTe 3TOT BONPOC C yYalMMMKCA
Knacca.

2. o cneunansHo oO3eNeHNIOT ropofa, ocobeHHO NPOMbIWNEHHbIE pPaHOHbI.
O6bscHKTE, C© KaKoW Uenbio 3To genaetcs. BoisicHWTE, Kakue pacTeHWs BbiCam-
BAlOT B BalleM ropofe ANA 3TOW UenM.

3. Jlasaute pokaxkem, uTo Ans oﬁpaaosaﬁus opraHyYyeckKkMx BellecTB B JIMCThAX pac-
TeHusM Heobxogwm ceer. B npouecce chotocuHTesa obpasyloTca opraHWyeckue
BellecTea W Kucnopop. lMoctaeum cnenyoWwmMi onoIT.

e Bosbmém gsa nucta: ogMH — C pacTeHWs, CTOSBLUEro Ha CBETY, APYroW — € pac-
TeHMs, Haxofguslwerocs 2—3 OHA B TEMHOTe.

- nPOKHﬂﬂ’THH NHUCTRA B CNAPTE, 3aTeM NpoMoem MX B BOAe.

« HaHecém Ha NWcTbA pacTeop Hofa B WogucTom Kanwu. Ha pucyHke 80 BugHo, uTo
OKPacKa /IMCTbEB HEOAMHAKOBA: NWCT PACTEHWMA, HAXOAMBLUErocs Ha CBETY, OKpa-
CHNCA B CMHe-(hMONETOBbIA LBET M3-3a Hanuuus B HEM Kpaxmana. Kpaxman ob-
pa3yerca B NucTe B npouecce doTocuHTesa. C NUCTOM pacTeHWs, CTosBLIEro
B TEMHOTE, 3TOr0 He NPOoM30ILNG, Tak Kak B HEM HeT kpaxmana (puc. 80). 3Hauwur,
Ans obpaszoBaHWA Kpaxmana B NWMCTbAX HeoBXxopWM ceer.
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fnaea 3. XW3aHeQeaTeneHOCTE PacTeHHd

Puc. 80. Obpa3zoBaHue Kpaxmana B NUCTEAX 3ENEHLIX PacTeHWK

4,

Ona Ttoro utobbl fokasath obpasoBaHue KMcAopoda B npolecce hoTOCHHTE3a,
NOCTABMM CNEfylolMH OnbIT.

Bo3bMEM BETOUKWM BOAHOTO PacTeHHA 3N104eW W NoMecTMM B BaHKy ¢ Bopow, npeg-
BapuTenbHo 0BOraweHHoON YraeKucabiM ra3om.

Hakpoem pacTeHns BOpPOHKOW, Ha KOTOPYIO HafeTa HanonHeHHas Bojoi npobupka
(puc. 81).

Mocraeum BaHKy Ha APKWMA CONHEYHbIM WNM 3neKTpudyeckMW ceer. Bekope B npo-
61pke Mbl YBMAMM BblaeneHWe nysbipbkos rasa. Korga npobupka Hanonuutca ra-
30M, C NOMOLWBID TNEIOWEH NYYMHKK BbIACHWM, 4To 310 3a ra3. Ecaum nyuuHka
BCMbIXHET SPKMM nNnameHem, 3To Byaer noateepkieHdem Toro, 4to B npobupke
kucnopoa. CnepoearensHo, pacTeHWe Ha CBETY Bbifenser Kucnopog.

. Pewure 3apgauy. MNogcuntaHo, YTO B CONMHEUHbI feHb 3enéHas nuctea obueil nno-

wagblo 25 M? faer 3a yac CTONBKO KWC/NOPOAa, CKoMbko TpebyeTcs ANA AbIXaHWA
OQHOMY 4YeNoBEKY 3a 3To e BpeMA. ﬂhIHHHE CHKONbKHX 4YenoBek MOXET D‘ﬁ'E'
cneunTs oguH ay6 c obwen nnowapeio nuctesl 1500 m?? [ybosas powa w3
50 opuHakoBbix ay6os?

Puc. 81, BoileneHve pacTeHWeM KMCNopoga Ha ceety

Cray
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§ 20- NBIXAHUE PACTEHUU

BCE  KHMBBIE  OPFAHM3MBI  JILIIIAT.

IlonpobyiiTe 3aKpbITh POT, S4KATH HOC

1. Yro Bbi 3Haete o ApiXaHMM? M OepecTarb ALINATL. Ylepe3 HeCKOJLKO
2. Kakoi raz npW AbIXaHWW NOTNoLWaeTcs, CeKyHJ BLl MNOYYBCTEYeTe IOTRefHOCTH
a KakoH sbigenserca? TIy6OKO BIOXHYTH. EskeceKyHIHO KJeT-

KaM KHBOTO OPraHu3Ma HeoOXOQHM KHC-
nopon. Kucenopos B opranusmax He sana-
caeTcd, MMOTOMY €ro MOCTOAHHOE MNOCTYIJIEHHMe SABIAETCH MHU3HeHHO Heobxoau-
mbeiM. Kucmopox BxozmT B cocTaB Bo3ayxa (oxomo 21 %), pacTBOpéH B Boje,
MPOHHKAET MeXKAY KOMOYKaMi nmouekl. Brarogapa sTromy opraEuaMsl, obfuTraomme
B pasHBIX cpejax, MOTYT MCHOJbL30BATE €ro AJA ABIXaHHA.

Opranuamsl DOCTOSAHHO NOTVIOMAKOT KHMCJI0OPOL M3 OKPYKAIOIIeH cpejibl, A Bhlje-
JAAT VIVIEKHCAbLIH ras. 9ror pollece nocToaHHoro obmena rasamu (rasoobmes)
Med/y OPraHH3MOM H OKpYAKAaINell cpefoll MOJAYYHJ HasBaHHe AbIXaHMe.

B xuBble OpraHMa3Mbl ¢ NHINEH NOCTYNAIT OpraHMYecKkWe BemlecTBa (Oenkw,
JKHPBI, YITIeBoAEI). B KIeTKAX OHH BCTYHAIOT B PeAKIIMM ¢ KHciaopoaoMm. B pesyis-
TATE CAOMKHEIX XMMHYECKHX DPEeaKkIMil MOJeKyJkl OPraHMYecKHX CoeJMHeHMH pac-
magamTcd A0 KOHe4YHBIX NOpPOAVETOB obMeHa — YVIVIBKHCJIOIO rasa M BOAbl, OpH
9TOM BBIAENAETCA SHepPruda, ITa SHEePrHA HCIONb3YeTCA OPraHU3MaMM IS UX JKH3-
HeJleATeJIBHOCTH: pocTa, PasBHTHA, pPasMHOMeHHdA, ABMKeHHA H Ip.

JAuxAnue pacTEHNHf. ChonenmMaibHBIX OPraHOB ABIXAHHA V PACTEHHA HET.
JHusHeHHsle IPOLECCHl NPOTEKAIOT BO BCeX KHMBLIX KJIETKax, [OITOMY HM Heod-
XoAMMa JHEpPruA, M OHH eé IloaydaiorT B npoiecce aAbixanusa. CiejgosaTellbHO, Bee
9acTH PACTEHHS, COCTOALIHE H3 MHBBIX KJIeToK, Ablinar. Hanbonee MHTEHCHBHO
ABIIIAT pacTYIHe OPraHbl PACTEHHA, odeHb cnafo — cyxue cemeHa. Cyxmue ceme-
Ha HaXO[ATCA B COCTOAHHH NOKOA, H INO3TOMY BCe NpOIlecchl KH3HeJeATeIEHOCTH,
B TOM YHCAC H ALIXAHHSA, V HHX OPOTEKAaOT o4YeHb caabo.

V BBICIIMX pacTeHHil BeAVINYIO POJb B rasoobMeHe HrpaiT yCThbHMIA B KOMMHILE
JHCTBEE M 3eJéHBIX cTebaell, U 9YedyeBHMYKH npolKosoro cnosa Kopel (puc. 82).
Y KpynHBIX pacTeHHMH MeXJY PHIXJ0 PACHONOKEeHHBIMH KJIeTKAMH MMeIOTCHA BO3-
AVIIHBIE MPOCTPAHCTBA (MEMKJIETHHKH), M3 KOTOPBIX KHCIOPOJ MOCTYHAaeT

Puc. 82. Yerbuua (a), yedesmuka (B)
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fnaea 3. Xu3HeQearencHOCTe pacTeHid
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JHeprus

Puc, B3, Baavmocease doTocKMHTEIa W ObIXaHWA

B KJeTKH. OCHOBHAA YaCTh 9HepPruH, obpasyiomeica NpH AbLIXaHWH, HCIIOIbL3YeT-
CcA pacTeHHeM Ha NpoIlecchl KH3HeJAeATeILHOCTH, a HeDONBIIAA YacTh BhIJEIAET-
ca B Buae rtenna. Hajsemuas 4acTk pacTeHHA OKpy:eHa BosayxoMm. Taxk kak
B MNOYBEe 3HAYMHTENLHO MeHBINEe KHCI0poda, YeM B BO3JVXeEe, B DACTEHHEBOACTEES
HCTIOJNB3YVIOT pasaHYHBIE IIPHEeMbl, YyiaydlialoliHe AblXaHHe KOpHe#, HalpuMep
PHIXJIAT NOYBY ANA YBeJIMUYeHHS [PHUTOKA BO3JYyXa K KOPHAM.

B3AMMOCBA3E MPONECCOB JIBIXANAA W ®OTOCHHTE3ZA. PacreHms gmimar Kpy-
rable CYTKH — W HA cBeTy, H B TeMHoTe. Ho Ha cBeTy B pacTeHMAX IpOoTeKaloT
ABa B3aMMOCBH3AHHEIX npouecca — dorocunres u auixanue (puc. 83).

Ha cBery pacTeHMsa NDOMVIOUIAKT YIVIEKMCIABLIN ras H BBJIENHIOT KHCIOPOX.
Ho onm n asimar, T. e. NOMMOINAKT KHCI0POA, XOTHA M B ropasflo MeHBIIHX KOJH-
YeCcTBaX, YeM BRIAENAIT NpH (oTocHHTese. YIVIEKHMCIOro rasa npm ¢oTrocuHTese
pacTeHHMs mDoriomawT ropaszzo Oonasmoie, uWeM BeIiensioT npu aexasun. Tak,
B CONHEYHLIH JeHbL pacrenus Buigenstor B 10—20 pas bonbure xwucaopojga, yem
MOraoanT ero npM Asixaunu. Bo spemsa doTocuHTesa mornoiaercs sHeprus
COJIHEYHOT'O CBeTa M M3 HeOpraHHYeCcKHX CO3Jal0Tcd OpraHMYecKHe BelllecTBa.
Bo Bpemsa ALIXaHMA pacTeHHMe PACXOAYeT OPraHMYecKHe BellecTBa, a DHeprud,
HeoOxoauMan JIJIA MHUSHeLeATeIbHOCTH, ocBobokRaeTca. JIbIxaHHe BO BCeX KUBBIX
KJeTKaxX OpPraHoB pacTeHHd NPOMCXOAUT HenpepnisHo. Kak M uBOTHBIE, pacTe-
HHA norubawT ¢ NpexkpaljeHHeM AbIXaHHA.

SAMOMHHTE
Hsixarme * Yersnya * Yewesnuku

MTPOBEPbLTE CEBA

1. Kakol npougcc Ha3sbisawoT gbixaHuem?

2. B yem coctouT 3HavyeHMe ObixaHua?

3. MNMoyemy Henb3a 3aknafbieaTh Ha XpaHeHWe BNaXHble cemeHa?
4. Kak ycunute JOCTYN BO3ayXa K KOpHAM?

NOAYVMAWTE!

Moyemy Ha ceeTy y pacTeHmii TpyAHO 0BHapyxuTb npouecc AbixaHusa? Kakoebl otiu-
YuTENbHbIE OCOBEHHOCTH NPOLECCOB (POTOCHHTE3A M [BIXAHHA M KaKoBa B3aWMOCBA3b
MEXKAY HUMH?
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§20. [uixanme pacteHnA

Yy yyyyyyyyyIyyy.

Mos naboparopus

BbIITOJIHHTE 3AJAHHA

1. Mayune tekct naparpada, 3anonuure B pabouei Tetpagm Tabnuuy «CpaeHenue
NPOUEcCOB (hOTOCHHTE3A W AbIXAHHAR.

l'lpum npoyecca MotocuHTes OeixaHne

lpe npoucxoput?

Kakol raz nornowaetca?

Kako# raz soigenserca?

HysHa nu aHeprua ceeta?

Yo NpoMCXoOMT ¢ OpraHW4YeckMMM BellecTamu?

MNornowaeTcA WNW BLIAENAETCA 3HEPrHA?

2. Ucnonbays TekcT yvebHWKa, AONONHWTENbHbIE WCTOMHMKM WHGOPMauWM, noaro-

ToBbTe coobuieHHe O TOM, KaK 4YeNoBeK MCNOo/b3yeT 3HaHUA O AbIXaHWM PacTeHuM

B CBOEH [EATENbHOCTH,

Mpu BbipaliMBaHWKM KyNbTYpHbIX pacTeHuin Heobxogumo 3aboTuTbca o ToM, 4TOBbI
MM Bbino goctatouHo eBosgyxa. (BcnomHuTe, Kakue npueémsl 4N 3TOMO MCNOAb3YIOT.)
OcobeHHo cTpajaloT OT HeXBATKM BO3AYXa CEeNbCKOXO3AWCTEEHHbIE pacTeHus Ha 3abo-
NOYEHHBIX MoYBax, NOITOMY CHABHO YBA@KHEHHbIE 3eMAM OcywawT, B peaynsrare
ynydqwaetca cHabxeHe KOPHEH BO3AYXOM.

[bixaHWio NUCTbEB NPENATCTBYET CAOW NbINW, KOTOPbLIH OCefaeT Ha HUX M3 BO3-
fyxa. Teepable Menc4adluMe 4YacTHUbl 3aKPbIBAKOT YCTbHMUA M MELWAKT NOCTYNNEHHIO
BO3fyxa BHYTPb nucta. lMoaToMy KOMHaTHble PacTeHHA chefyeT NepUOAMYECKH O4YM-
wars ot neinv. OTpuuyatensHoe BO3fEHCTBME Ha PACTEHWSA OKAa3bIBAKOT W BpefHble
NPMMECH B BO3AyXe — pe3ynbTaT BbIOpPOCOB NPOMBIWAEHHBIX nNpeanpuaTHin. Bor
noYemy MpH O3efNeHEeHWWM FOPOMJOBE W HACENEHHBIX NYHKTOB BbICAXKMBAIOT PaCTeHUs,
YCTOW4YMBbIE K BPEAHbIM BELECTBAM M 3anbiNEHHOCTM BO3fAyxa. TakMMM CBOWCTBAMM
obnagaloT Tononb, NMna, XKEnTas akauWa, Ayb, KalwTaH, €Nb W HEeKOTOpbie ApYrue
pacTeHHs.

3. Ybenutbcs B TOM, YTO pacTeHWs AbIAT, BaM MOMOMYT HECNOXKHbIE OMbITHI.

ObIXAHUE PACTEHMA
Oneim 1
B gsa opuHakoBbiXx cocyfa HanbéMm BOAY, B KOTOPOW pacTBopeHo Hebonblwoe
KO/MYECTEOD MHHEDA/IbHBIX BELWLECTE, HEBEKGAHMMI PACTEHHID, B KaJK,thl:l cocyn
C PacTBOPOM ONYCTHM KOPHWM NpopocTKoe chacond, Bobos MAKM ropoxa W 3akpenum
ux. PacTeop B 0gHOM W3 cocyfos exeaHesHo OyfeM HacbiWaTb BO3AYXOM € NOMO-
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fhasa 3. Ki3HeneaTensHOCTE pacTeHni

Wblo nynbsepusatopa. [lpyrod cocyfd nNAOTHO 3aKpoem KPbllWKOW Tak, 4tobbl B Hero
He NpoHWKan Boagyx. PacTeHus Bo BTOPOM cocyfie Yepe3 HEKOTopoe Bpems norub-
HyT. Cgenaiite BbiBog © npuuuHe rubenu pacteHu.

Oneim 2

Ha gHo BaHkW Hanbém Boay W Hacbinem Ao 1/3 eé BbICOThI NPOPACTAOWMX CeMAH
ropoxa, haconu MaM nweHuusl. BaHvky nnoTHo 3akpoem KpbiwkoW. B apyryo Banky
HacbiNeM TaKoe JKe KoJW4ecTBo cyxux cemsaH. Obe Ganku Byaem aepxaTb npu Tem-
nepatype 20—25 °C. Yepea cyTku onyctum B oBe OaHKM rOPAWYIO NYHHHKY.
ObvacHuTe, nodemy B BaHke ¢ CyXMMH cemeHamu nyyuHka Byger HekoTopoe Bpems
ropeth, a B HaHke ¢ NpopacTaloWMMKM ceMeHaMM Ny4ydHka cpasy noracHer. Caenaiite
BbIBOA,

YcnomHuTe onbiT: noctasbTe ofHy HaHKy © NPOPAcTAIOWMWMK CEMEHAMH B XONOAW/L-
HWK, @ Apyrylo — B Ténnoe mecto. Yepes oguH-gsa gHs BHecute B Bavku ¢ npopac-
TAOWMMKH CEMeHaMK Tnelowmre nyuuHku. B kakoi BaHke nyuwHka noracHer W nodemy?

®EHONOMMYECKHME HABMOLAEHWA

XoTtuTe npoeectd HabniofeHHs 3a BECEHHMMM SBNIEHMAMMW B XKM3HW PacTeHWi?

Becha — nopa npobyxpaenus pacrenwin. B npupoge oHa scrtynaer B ceow npasa
C HaYaNoM COKOOBHMEHMA Y PAcTeHMH. ITO NEepBblid NPU3HaK BecHbl. PaHblwe, yem
Yy APYrMX f[epeBbeB, HAYMHAETCA BECEHHEe COKOABMXKEHHE Y KNEHA OCTPONUCTHOrO,
uyTe no3gHee — y Gepéabl. OTmeTbTe, KOrga Hayanoch COKOJBMMKEHME Y 3THX pac-
TEHWH B BalleW MECTHOCTH.

Liseterne BeTpoonbinfembix fAepesbeB M KyCTApHMKOB — BTOPOW NMPW3HAK BECHbI.
B cpenHen nonoce eBponeMcKoOM YacTW CTpaHbl NEpBOM 3augetaer onbxa. LlgeTku eé
HeB3pauHbl, HO PACNYCTHBLUMECA CEPEXKH M3 ThIYMHOYHBIX LIBETKOB XOPOLIO 3aMeTHbI.
Moyt oAHOBPEMEHHO C ONBXOW 3aUBeTalT OpelUHMK, MaTb-M-Madyexa. 3anuiure
B TeTpafb, KOrAa 3ausenu 3Td pacTeHus. Kakosa npoAo/mKMTENBHOCTE LUBETEHHMA 3THX
PacTeHWH B BalleW MecTHoCTH?

PaHHeH BeCHOWM UBETYT MHOroNneTHWe TPaBAHWMCTbie PACTEHMA NMCTBEHHOro neca.
OHu yacTo 3auBeTaloT Qo TOro, Kak COWAET CHer, No3aToMy MX Ha3blBalOT NOACHEeX-
Hukamu. Bce oHW ceeTonioBuesl W UBETYT NMoj NoONorWe Neca, Koraa Ha AepeBbAx
M KyCTapHWKax elg HeT nWcTebl. BbiscHWTe, Kakue paHHeuBeTylwMe pacTeHWs (nepeo-
UBeTbl) PACTYT B BalleH MECTHOCTH.

Habniofas 3a »W3HbIO PacTeHWW B NPWPOJIE, COCTaBbTEé KaNeHAapb BECHbl AN
CBOEro pernoHa. 3anuiuWTe B KaleHiape CPOKH LBETEHWA OJ/IbXH, MaTb-H-Ma4exw,
OPELUHMKA W PaHHELBETYILMX MHOrONETHUX PacTeHWH — NOACHEXKHWKOB. 3atem 3anu-
WMTE CPOKM PAcnycKaHWs NWCTbeB y Bepésbl v nunbl, 3auseTaHus OAYBaH4MKA, BLU-
HH, cHpeHMu. Ecnu Bbl KMBETE B CENbCKOW MECTHOCTM, BbIACHWTE, KakWe BMAbl cenb-
CKOXO3IAWCTBEHHbIX paboT NPOBOAST BO BPEMA TOTO MAM MHOTD BECEHHEro ABNEHMS,
3aMeyeHHOoro Bamu (Hanpumep, NOCEB OrYPUOB — BO BPEMS LBETEHMA aKauuu).

3anucoiBaniTe faHHble B JHeBHWK Habniofenus B8 Buge Tabnuubl.

BeceHHHe ABNeHWA, 3aMedveHHBIe Censcroxo3sicteeHHsle paborsl,

fra B npHpopge NPoBOAMMbIE B 3TO Bpems
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§ 21 [IEPEJBV>KEHUE BEIIECTB
* Vv PACTEHUM

TrPAHCIIOPT BEMECTE. B KamxaoM XHBOM
OpraHManMe OﬁHS&TEJIBHD NpOHCXOIHT

1. Kakue TMNbl NpoBoasluMx THaHeH B cTe- nepeABHKeHHe (HJIH TPAHCIOPT) Pasint-
6ne ebi 3HaeTe? HEIX BelecTs (MIHTATeIbHEIX, KHCIODO-
2. Kakosbl ocoBeHHOCTH CTPOEHHA KNETOK Ja, MPOAYKTOB pacnafa M Ap.). ¥ pacre-
3ITHX THaHe#r? HHIl ecTh TpaHCOOpTHaA (IpoBogAlIas)
3. Yro takoe KopHesoe gasneHwe? cuctemMa. OHa coefWHAET PpazTHYHEIE

HAaCcTH PpacTeHHHdA H obecrednBaeT nepe-
HOC BEIecTB OT OJHMX HacTeill K JOpy-
ruM. ¥ pacreHMit BOJAA, MUHEpANLHLIE M OpPraHHMYecKHe BellecTBa IepeiBurawTes
oo NpoBOOAIIHMM THKaAHAM.

IlposogAnIMe TKAHH 00LEHHAIOTCA B cocyducmble NYYKU, YaCTO OKPY/KEHHEIE
ONPOMHBIMH EBEOJIOKHaMH MeXaHHYeCcKOH THaHH. HOB'I‘DMY TaKHe NMYYIEH HAIBIBAKT
cocyducmo-gonoknucmetmi. OHM NpoxXoAaT Ho BeeMy crebiio, coefHHAA KOpHe-
BYIO CHCTEMY € JHCTEAMH.

H:tBEﬂTI{D, HTO KODHH cHabD&K AT pacTenHe Bﬂnﬂﬁ H MHHepalbIbIMH BellleCTBA-
MH., A JHCTBA, B CEOID OYepDellkb, ofecOedHEBaAIOT KODPHH H JPYTHe OPraHBl pPACTEHHA
OpPraHMYecKHMH EBeIecTBAMH, KOTOphle ofpasyioTcs B mnpolecce QOTOCHHTesA.
Kax :xe mpoMcxoauT nepeasm:xkenue semfecTs? Bojaa ¥ MHHepanblible BelllecTBa
nepeBHraloTeA 110 cOcylaM NpoBOAAIIell TKaHM, KOTOPLIe HAYMHAIOTCA B KOpHe
H TAHYTCA "Yepes cTebent B mHeT. Cocyasl — 2To AMHHHLIE TpYGKHN, 06pasoBalHbIe
MHOTHMH EKJIeTHEaMH, NollepedHbIe IMeDeropoKH MeXIY KOTOPRIMH PaspPVIIHIHCE.
BryTpeHHee cOlep:XKHMOe 3THX KJIeTOK OTMHPAaeT, MOITOMY OHH MEpTELIe. Cocyanl
PACIIOJIOKEHEBL B JIDEBECHHE.

Yetenua

CutoBuaHan Cocyn
TpyBka

KopHeawe
BONOCKKM

110 Puc. 84. Cxema nepepewxeHus MUHepansHeix (KpacHuie cTpenku) u opradudeckux (cuHwe
CTPENKW) BELECTE NO pacTeHWIo
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DoTocKHTe3HpYoLLas
TKaHb %

LiewTpbl pocTa:
: = obpasoBarensHas TKkaHb,
Monoable noGern, NUCTLS,

LBETKM, NNoabl

Opranmueckne BeljecTBa 00pasyloTca B JMCTBAX M NepeJBHraloTCA B JApyrHe
OpraHel: KOPHH, LUBETKH, ILIOJALI — N0 CHTOBMAHEIM Tpybkam. CHTOBHIHEIEe TpPYD-
KH — KHBBIE BREITAHYThIE KJIETKH, NOlepedHble NeperopojiKi KOTOPLIX IMpOHM3a-
Hbl MeJBYAHIIMMHE OTBePCTHAMM, Kak cuTo. OTclofla HazBaHHMe aTHX MPOBOAAIIIAX
aneMeHTOB. CHTOBHAHBIe TPpYOKH pacnosoKeHB B Jybe.

TpaHcnopT BellecTB Y PACTEHHWH NPOHMCXOAHMT ¢ MOMOILLIO NMPOBOAAILEH cHCTe-
mel, OT KOopHSA BOJA M MHHEpPANBHBIE BeIleCTBA NepeJBHramTCH KO BCEM OpraHaMm
pacTeHMA MO cocyAaM (BOCXOAAIIMI MOTOK), 4 OT JHCTheB M3 POTOCHMHTEINPYIO-
HIMX TKaHel opraHMYeckue BellecTBA NMepefiBHralTcA KO BCeM OPraHaM pacTeHHs
no CHTOBMIAHBIM TpybOkam (HHcXomsAmuil notok) (puc. 84).

Oprannvueckne BellecTBa NepeaeuraioTca no aydy. IIpuuém oHm moryrt mepe-
MEIlATECA KAK BEEPX, TAK WM BHHI.

Ilo cocymam JpeBecHHEI, B OTIHYHMEe OT CHMTOBHJHBIX TPYBOK, BelecTBa MOTYT
nepeiBUraThcad TOABKO BBepX.

3HadA, KAk MepefIBIralTcA B PACTeHHH IMHTATeNbHBIE BelllecTBa, MOKHO YIIpaB-
JAATE WX JABMKeHMeM. Hanpumep, ecnn obpeszark OokoBele noferm y ToOMAarTa
M BHHOIpaja, MOMHO HAIPABHTE K IJIOJAM Te OpraHM4YeckHe BelllecTBa, KOTOphIe
HCIONL30BANMHCE Obl NPH PASBHTHH VAANEHHBIX noberos. JTo YCKOPHUT cospeBaHue
JIO/I0B M VBEJIHYHUT YpOMKaii.

SANACAHHE TIHTATEJBLHBIX BEMECTE. He Bce oprammueckue BemnecTsa, obpa-
aylonigeca B nponecce (OTOCHHTE3a, HMCNOILIVIOTCA ANA KHIHeAeATeJbLHOCTH
pacreans. YacTh opraHMYecKHMX BeIIeCTB OTKJAALIBAETCH B samnac. ¥ [UIEHMILLI,
OBCa M PMKM OpraHMYecKHe BelllecTBa OTKJIAJLIBAIOTCA B CeMeHAX, V MOPKOBH,
CBEKJIBI M pejuca — B KOPHeILTOfaX, YV JaHALINA M IbIped — B KOPHeBHIIaX.
OpranuyeckHe BellecTBa, HAKONJeHHbIe B CEMeHaX, CHYMKAT ANA NHUTAHWUA pas-
BHBAKINErOCA 3apOojkINIa, & HAKOMJEHHBIEe B KOPHEBHIAX, JYKOBHIAX, KJAYOHAX
HCIIOJB3YIOTCH ANA 0DPA3OBAHMA HOBBIX OPraHoR.

Y nepeBbeB M KYCTAPDHHMKOB OCHOBHBIE 3aIlackl OPraHMYMecKMX BellecTB OTKJIA-
ALIBAIOTCA B CepAlleBMHe W JApeBecHHe. BecHoit 5TH BellecTBa pacTBOPAIOTCA
B BOJle ¥ MO COCYAAM MOJHMMAITCA K pPaclycKaloNMMCcA MOYKAaM.

Henarenne., Henapenwe, MiaM TpaHCHHpauus, cHocoGCTBYET NepeiBHIKEHNIO
BO/Ibl M PACTBOPEHHBIX B Hell BellecTB OT KOPHeH B JMCThA, a4 TaKKe IIpejpoxpa-
HAeT pacTeHHMe oT Neperpesa. IIpHM McnapeHHM BOALI MOBEPXHOCTh JIMCTA OXJIaMK-
naerca. Ilpn HefgocTaTKe BOALI B IOYBE PACTeHHME BAHET M MOMET IOTMOHYTH.
Boza mocrynaeT B pacTeHHMe Yepe3 KOPHeBhle BOJIOCKH. 3aTeM MO ITPOBOAAIIAM
cocyjlaM IMOAHHMAETCA K JAUCThAM. BHYTpH nucra BOJA IO MeMKJIETHHMKAM IpO-
XOAMT K VCTHHIIAM M MCIAPAETCH IVIABHBIM obpasoM uepes HHMX.

Henapenme zaBHCHT OT OKPYMKAIOIMMX VCI0BHH U cocToAHMA yerhul., Ocobenno
MHOT'O BOJLI MCIIAPAKT MOJOJALIE TUCThEA, ¥ HEKOTOPLIX PACTeHMIl YCTHUILA OTKPHI-
Thl TOJBKO JHEM, & HA HOYbL 3aKpbiBaloTcA. IIpH HeflocTaTKe BOALI YCTHUIIA TAKHUX
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§21. MNepeneuxenme BelECTB Y PACTEHUH

pacTeHHMil 3aKpHIBAIOTCA Jake [HEM, M BhIJleJeHHMe BOAAHOrO Mapa M3 JHCTBEB
B BO3IYX NpekpamiaercA. B GIaronpHMATHBRIX YCIOBHAX VCTBHIA OTKPHIBAIOTCA
cHoBa (puc. 85).

Ha MHTEeHCHEHOCTE MCHNAPEHHHA BIMAKT TAKMEe MHOTHe (DAKTODEI OKPYXKAaH-
med cpejibl, HaNpuMmep TeMmepatypa. Yem oHa Bbillle, TeM HMHTeHCHBHee TpaHC-
nupanua., Houslo, Korja TeMIepaTypa CHHM’KaeTc#, NOTepPHA BOJABI He3HAYHUTeIbHA
M MclIapeHHe NPOMCXOAHT B OCHOBHOM 4epes IOBepXHOCThH aucrta. Ha mcnapenme
BnauAeT U Berep. Korga BeTpa HeT, ¥ NOBEPXHOCTH JIMCTa CO3ZJAETCH BOBAYINHASA
obosouka, HacelllleHHas napaMM Bogbl. Ecau BeTep yMepeHHBIN, TO HCIapeHHe
VCHIMBaeTcd, NPH CHJILHOM BeTpe VCThHIIA 3aKPBIBAIOTCA M MCIapeHHe Npexkpa-
HjaeTcH.

Taxum ofpazom, HonblIoe 3HAYEHME JJIA NepelBNyKeHUA BOALI 0 cTeban uMme-
€T KOPHEeBOe JlaBJieHHe M HcIapeHHe BoJARl JHcThAMH. Ha MecTo mcnapmemeiicsa
BOJIBI B JIMCTHA NOCTOAHHO NocTymaeT Hoead., C TOKAMM BOABI IepPeJBHIAIOTCA
M MHHepaJbHbIe BelllecTBa.

Puc. 85. Vicnapedwe Bodbl Yepes yCTbMUa

3AMNOMHHTE
TpaHcnopr Beujects * Cocygsl * CurosugHbie Tpy6kH * HcnapeHue

- [TPOBEPBTE CEBA

1. Kakoe 3HaueHMe uMeeT nepegsuxeHHe BELLECTB B XW3HEAEATENbHOCTH PACcTHTENb-
HOro opraHuMama?

2. CpaBHWTe nyTH nNEpPeiBHXEHHWA MO PACTEHHID MWHEPANbHBIX W OPraHHYEcKHX
BELLECTB.

3. Kakoe 3HaueHWe WUMeeT OT/IOKEHME OPraHMYecKMX BellecTs B 3anac?

4. Kakoe 3HaueHde [nR pacTeHHs WMeeT ucnapeHwe gopapi?

NOAYMAWTE!

Mm‘yr N4 3HaHWA O nNepefBHUXEHHM NWTaTeNbHbIX BELWEecTE B pacTeHHAx noMoudb
ynpaenath ux passutvem? Ecnu aa, npueesuTe npumepsi.
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Mosa naGoparopus
| HCCAEAYHTE

Onwt 1. Cpezanu nober Aunsl W NOMECTHNM ero B BOLY, NOAKPALLEHHYIO HepHM-
namu (puc. 86, a). Yepes vyeTbipe gHA caenanu nonepeuxbin cpea crebns. Ha cpese
xopowo BbiNo BUAHO, YTO OKpacKnach ApPeBecHHa, B KOTOPOW HaXOQATCA COCYAbl.
Cpenalite BbiBOg © NepefBwIKeHMM BOABI C PACTBOPEHHBIMM B HEH MWHEPANbHLIMM
BeWecTBamMK no pacreduio. Ecnu B nogxkpawenHyo Bogy NOMECTHTE BETOYKY KOMHaT-
HOro pacteHus Banb3amuHa, TO MOXHO YBMAETb, Kak BoAa nogHumaertca no crebnwo
B NIMCThA, OKpaliMsas MX unku (puc. 86, 6).

Onwmr 2. CpenaiTe KonbUesoW Haape3 Ha ApeBecHoW BeTKe. YpanuTe c nosepx-
HOCTH BETKH KOMbUO KOpsl M oBbHaxuTe apesecuHy. lMoctaeste setky B Bogy. Yepes
HEKOTOpPOE BPEMS Ha BETKE Bbllle KoNbua obpasyercs Han/ibie. 3TO CKONMEHWE Op-
raHW4ECKMX BELLECTE, KOTOPbIE HE MOrYT NEPEMECTMTHCA BHW3 Yepes Cpe3aHHoe KOo/b-
uo kopbl. M3 Hannoiea passxBaloTcA npuaatodHbie KopHu (puc. 87). O uém ceupe-
TENbCTBYET AaHHbid onbiT? CpenakTe sbiBof.

Puc. 86. OnuiT, NOKa3blBaOWKMA NepeasrxkeHne Boabl ¥ MWHEPaNbHLIX Coner
no crebro (a), petodky Bank3amMHa W LBETKW NOACHEXHWKA B HYWCTOW W NOAKpalleHHOW
soae (6)

Puc. 87. Obpa3zoBaHWe Han/blBa Ha BETKE NOCNE KONbUEBOW BLIPEIKK KOpb
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§21. Mepeqeixkenne BelyecT8 ¥ PacTeHui

BbINNO/IHHUTE 3AH4AHHE

1. MNpountante Tekct.

2. BoinMwKTe He3HakoMble QNS BAC NOHATMA W HAWOWTE MX ONpefeneHus 8 CNOBApAX
unu MHTepHeTe.

3. Kakumu ceoilcTeamu obnapgaetr Gepésosbin cok?

4. Noarotoeste coobuweHwe o nonbie Bepezosoro coka. [peanoxute npaeuna cbo-
pa Gepésoeoro coka.

BEPE30BbIKN COK

Bepé3oBbiH COK — HaCTOSWMH KNagess MUKPO3/IEMEHTOB, BUTAMWMHOB, Caxapos,
OPraHH4YecKUX KWCNOT, apOMaTH4ecKux M AyBWNbHBIX BeLLecTs.

BecHoW, Kak TONbKO HayuHaeT TaATb cHer, Depésbl NPOCLINAIOTCA paHblue APYrux
NepeBbed W Ha4yMHAKOT rHaTb No cTBony cBoW cok. Kasanoce Bbi, W Ha BKyc Hesa-
MbICNOBAT, YacTo W He cnagkMi coecem. Ho octaebTe ero Ha HECKONBKO [AHEH
8 TENNOM nomelleHud — W 3abpoguTt, nomyTtHeer Bepe3losnil cok.

Bepésosuit cok obnagaer cnocobHocTeio Hopmanwaosate paborty xenyaxa.
Monesen oH U ans neuenns zabonesaHun nérkux. MagasHa Gepésoebi cok ynotpeb-
NANK Kak KocMmeTHyeckoe cpeactso. Ouerb nonesHo MuiTh MM ronosy. MeguumHckne
WCCNEefOBaHWA NOKasand, uTo Oepes3oBbid COK MNOMOraeT OPraHWaMy CrpasuTbCA
C BeceHHeW cnabocTbio, aBUTAMWHO3OM, PACCESHHOCTBIO, YCTANOCTbIO M AenpeccHen.
MNpotueonoxkaszan Gepeés3osbid COK Tem, y KOO anieprus Ha noinbuy Bepesbi.

TouHbil nepuon Hayana ABHKeHus Depe30BOro COKa yKasaTh TPYAHO, 3TO 3ABMCHT
oT norogHbix ycnoeun. OgHako, Kak Npasuno, [BMMKEHME cOKa HaydHaeTcs, Korga
TaeT cHer W HabyxawoT noukd. COBop coka npexpalwaloT, Korga pacnyckalTca NMCTbA.

Cobupars 6Gepe3oBbil COK HY)XXHO TOMbKO B YMCTbIX JECAX, NOTOMY 4TO AEPEBO
cnocobHO BNWTLIBATL BPEAHbiE BEWECTBA W BbixnonHbie rasel. Boibupaor Gepeay
c gMametpom creona He meHee 20 cM W xopowo pazsuTod KpoHoi. Ha paccrosaHuu
20—30 cm oT 3eMNM B CTBONE [depeBa akKypaTHO NPOAENbIBAKT ManeHbkoe OTBep-
cTHe. BaHo 3HaTh, YTO COK MAET MeXAy KOPOW M OPEBECHHOM, NoaTomy raybokyio
ObIPKY fenaTs He Hy>kHo. B cienaHHOM OTBEPCTHH WAH NOA HHM NPHKPENASIOT NOTOK,
no kotopomy Byger crekate cok. Menobok gomked BbiTe Hanpasned B ByTbinky,

|

s

1 14 Puc. 88. CBop Bepéiosoro coka
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6aHky unu naker (puc. 88). He 6Gepute oT ogHoro gepeea MHOro coka, WHaye OHO
moxer norubyte! lMocne Toro kak cobepére cok, He 3abyabTe nomoub pepeey
BbI3JOPOBETL: TYro 3aKpOWTE OTBEPCTHE CyXOW BeTKoM unM npobkoin. Torga cok
3anoNHMT BCE NPOCTPAHCTBO NYHKM W Byger ganblue npogonXath NOCTynarb K BeT-
BAM. A flepeBo BbicTpo 3aTsHeT paHky. XpaHuTb BepEé3oBbid COK MOXKHO B XONOAM/b-
HWKe He Donee ABYX CYTOK.

H3 UCTOPHH HAYKH

OcHoBatenAMK aHaTOMWM PacTeHMH NO NPaBy CYWMTAKOT AHTJTHHCKOro Y4YEHOro
Heemua Mpio 1 wTanbaHckoro Hatypanucta Mapyenno Manbnuru. 06a onu Bbinn spa-
YaMM, HO MHTEPECOBANMCh PACTEHHMAMH W CHMCTEMATHUECKH M3YYanM MX MUKPOCKO-
nuyeckoe crpoeHue. Xota Manbnurk paccmaTpvBan B MMKPOCKON YCTbMUA W 3Han
06 wWcnapeHuu BOAbI NOBEPXHOCTBIO /IMCTA, OAHAKO OH HE MOHAN MX HACTOALLYIO
thyHKLHIO.

B 10 ke Bpema [pio BbIABMHYA runoTesy ob y4acTWM YCTbHL B BEHTWAALWK BHY-
TPEHHEH Cpefibl PacTeHHs W CPAaBHHMN MX C TPaxesMH HaceKOMbIX.

B XIX 8. BHOBb BO3HMK WHTEPEC K MWKPOCKOMMYECKWM MCCNeaoBaHuam B obnactw
aHaTOMWHM pacTeHWi. MayueHueMm ycTbuly B To BpeMA 3aHuManuce Xyro coH Mons
(1805—1872), Hemeukui BoTaHMK, OOMH W3 OCHOBOMONOMHMKOB LMTONOFWM pacTe-
Hud, ¥ Cumon Llsengerep (1829—1919) weeiuapckuin BoTaHMK, nepsooTKpbiBaTeNb
CMMBMOTHUECKOH NpUPOabl NHILAWHHKOB.

Monb oTKpbiAi OCHOBHOW NPHMHUMN OTKPbIBAHMA W 3aKpbiBaHWA ycTbuy, a LseHgeHep
KnaccuhpMUMpoBan yCTbHUa NO TUNY WX CTPOEHWA.

| 370 MHTEPECHO ]

YcThulia pacnonoxeHbl Ha BCeX Haf3eMHbIX opraHax pacteHuH, 0coBeHHO MX MHO-
ro B ankaepMme NMCTOBbIX NABCTHHOK, HO HMX KOMHYECTEO pPa3nMv4HO. Nuctbs AaKe
ofHOro pacrteHda MOoryT paznd4atbCl NOo KOAWYECTBY W pPacnonoMeHH YCTbMU.
O6biyHo Bonblue YCTbML HaxXOAATCA Ha HHXKHEH, WAW «TEHEBOW» CTOPOHE NMCTa,
a Ha ¢CBETOBOW» CTOPOHE YCTbWL MeHblue, W oHu Bonee menkwe. Y HekoTopbix Tpa-
BAHUCTBIX PACTEHMH, NIMCTbA KOTOPbLIX PAcNoNOMKeHbl NOA OCTPbIM yraoMm k crebiio,
¥CTbMla ecTbh Ha obeux CTOpOHax JNIMCTa, HO Ha HHMCHEH CTOpOHE WX BCe paBHO
Gonbue.

HagsogHble, WAM nnasaouiMe NMCTBA BOAHBIX PACTEHMH HE WMMEIOT YCTbMua Ha
HUXHEH YAcTH NIUCTA, TAK KAk OHM MOTYT BMNMThIBATb BOAY 4Yepe3 Kytukyny. Y nog-
BOLHLIX /IMCTHEB YCTbMUA OTCYTCTBYIOT coBceM. Y pacTeHWwi 3acywnuesix mect obu-
TaHMA, YCTbMUa pacnonoxexbl B yrnybnenuax, rnyboko & anugepme. Bee atw ocoben-
HOCTHM 3aBMCAT OT YCNOBMH NPOM3PAcTaHWA PaCcTEHWM.




9

Cradak ¢ vieoom/material 100

R _ECRE R L P RN CECRTE R Y Ph R e

§ 2 2 BBIJIEJIEHUE ¥V PACTEHUU
L=

Briyienenue. OpraEmsmel B IIpolecce
JKU3HEJeATeIbHOCTH 06pasyioT KOHeYHbIe

1. Kark pacteHHs yaansmT HeHysmHble Belle- NPOAYKTBL 0OMeHa, KOTOPbIe BhIJENAITCA
ctea? B OEpy#awinyi cpegy. OceobosxneHHe
2. Kak ypansotcs HeHYXHbIE MpogyKTsl OT HHX Ha3BIBAIOT BBIJETeHHEeM,
KUIHEABATENBHOCTH Y JKHBOTHBIX? Brigenenue y pacrenmii — arTo mpo-
3. Kakue thyHKUMH BBINOAHSOT YCThMUA mece BhIBEACHMA M3 OpraHMsMa NpoayEe-
M YBYEBHUKH? TOE 00OMEeHA BellecTE, H3IDBITKA BOIRI,
4. Yro takoe obmeH sewecra? cosedl, pasJIHYHBIX BellecTB, KOTOpLIe

(pOpMHPYIOTCA B Ipollecce KH3HeAedA-
TeJBHOCTH PacTHTEJLHOIO OpraHMsMa.

¥ pacresu#i, B OTAHMYHME OT KHBOTHBIX, HET CHENHANLHOH BLIACIHNTEILHOMR
CHCTEMbI, M OHO OCYILECTBIAeTCA CHeUHANH3MPOBAHHLIMM KJIeTKAMH M TKAHAMH
B COCTaBeé BereTAaTHBHBIX opraHob. IlpoaykTel ofiMeHa y pacTeHHH MOTYT HaKa-
NIMBATBCA B KJETKaX M opraHax. ¥ pacTeHHMH NpoRyKTHE oOMeHa BellecTB HaKa-
MJIHMBAIOTCA B BAKYOJAX KJIETOK, B CIeNHANbLHBIX XPAaHHJIHINAX, HAIpHMED B CMO-
AAHBIX XOJAX YV XBOMHBIX, MJIEYHBIX XOJaX Yy OAVBAH4YMKA M MOJo4as. ¥ MHOIO-
JIeTHHX pacTeHMil OHM HAKAIJIMBAIOTCA B Kope, MHOLAA B JpeBecHHe.

VYaaneHne NpPoOAYKTOB KH3HeJeATENLHOCTH Y PACTEHHNA NPOHCXOAUT Yepes Kop-
HH W ONABIIHE JHCTHA. YCTAHOBIEHO, UTO K OCEHH B KJeTKaX JHCThEB HaKalJIH-
BAKTCA BpeJHEIe ANA PacTeHHA BellecTBa, KOTOPLIE YIANAKTCA M3 PACTEHHA BMe-
CTE € OUAJAIIMMM JIHUCTLAMM. Yepe3 yoereMia M uedeBuurm (em. puc. 79,
Ha c¢. 106), sanpumep Gepeésbl, U3 pACTeHHA VIAJAAETCA YIVIEKHMCIbIH ras. ¥ HeKo-
TOPBLIX pacTeHuil ecTh ocofble BOGAHBIE YCThHIA — 2udamodsvi ANA BBIAEJTeHHS
H30BITKA BOABI M3 BHYTPEHHMX TKAaHell JHcTAa B BHAe Kamedab. OOBIYHO OHM pac-
MOJATAIOTCA Ha BePXVIIKE M II0 KpafAM JHcTa. BrieneHHe caxapoB V PAcTeHHI
OCYIIECTBAAETCA CHENHANLHBIMH 00pasoBaHMAMHM — HeKkmapHukamiu. ¥ 6Golb-
IMHCTBA pAcTeHHMIl OHM HAXOMATCHA B ILBETKAaX, a Yy HEKOTOpBIX — Ha crebasax
U aucThax. Hekrap obnagaer GakTepHIMAHLIMK cBOHCTBAMHM M 3al[UINAeT 3aBA3bL
IIBETKA OT MHKPOOpPraHu3MoB. K ToMmy e HeKTAp HApPARY ¢ OKpalleHHBIM BeHYH-
KOM M apOMATOM IBETHEOB HI'PaeT BAXXHYK POJIE B NPHUBIeYeHHH HACEKOMBIX, OCY-

116

Puc. 89, Jlncronag
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HIECTRIAAINHNX NepeKkpécTHoe onblneHHe, Yepes choellManbHBIEe JKelesbl pPacTeHHIT
B arMoc{epy RBBJIENAITCA JIeTYy4YHMe BellecTBa, B TOM 4YHcIe >(HpPHEIE Macia.
K adupoMaciuuHEIM PACTEHMAM OTHOCHTCH IeJIAPrOHMA, MATA, MeJlHCcca, IBKA-
aunt. Muorue us aUpPHBIX Macen MCHOJILIVIOTCH B JEKADCTEEHHLIX IeNAX, 4 TaAK-
de A8 APOMATHIAIMH NOPOAYVKTOBR, HM3TOTOBJIEHMA NapdioMepHOH NpPOAVKIIMH.
OnarinMe JHCTHA PacTeHHWH cojlep/aT HeopraHWYecKHMe W OpraHMYecKHe BellecTRa
W TpeAcTaABIAIT coboil odeHs HeHHoe yaobpenwe. IlosTomMy cafoBoAbl 3aKJIAJKI-
BAIOT JHCTHA B KOMIOCTHEIE Ky4uu. Brarosapsa omaBImHMM JIHCTBAM IOYBA B JIecy
exeroHo oboramaercs neperdoem. Bor mouemMy ux He Hajuo eub. BionHe monAr-
HO, 4TO cBOp ONMABIIMX JHUCThHEB OTPHIATENRHO CKA3LIBAETCA HA MH3HHM JeDEBBEB.
Ho cnegyeT YYMTHIBATE, WTO B TOpOJax, TJie MOYBA M BO3AVX 3arpA3HeHb] BhIXJIOI-
HEIMH rasaMu asTOMOoDHMJIeill, BeIOpOCAMM TNPOMEBIIJIEHHBIX TPeANDPHATHH,
B JIMCTRAX HAKAIJIMBAKTCA ANOBHTHIe BellecTBa. [losroMy MX HeNnb3A HCIIONB3O-
BATE JIJIH IIPHTOTOBJIEHHMA KOMIIOCTA, a IOYMBY CHAeAVET pPeryjsapHo yAoOpAThb.

JIncronazn, ¥V pacTeHHil OpOAVKTE MHU3HeAeATeILHOCTH VAANAKTCA BO BpeMsA
aucronaga (pwe. 89). VeraHosNeHo, 4YTO K OCEHH B KJIeTKaX JHCTHEB HAKAILIH-
BAKTCA EpeJHEBIe JA pPACTEHHS BelllecTEA, KOTOphle VIAalIAIOTCH M3 PacTeHHUA
EMECTe C ONaJamiliMH JHCThAMH.

CuraanoM K HaCTYIUIEHMI) JHCTONAZAa CHAYXKHUT COKpAlleHMEe CBETOBOTO JHA.
YeraHoBIeHO, YTO JepeBbA BOMHM3H VIMYHBIX (oHApel COXPAHAKT JHCThRA A0Ih-
nie, 4eM pacTyiide BAadW oT HHX. OnajeHHe JHCTHEB CBA3ZAHO ¢ NOABIeHHEM
Y OCHOBaHHMA JHCTA OTAeJHTeILHOIO CN0A M3 JIeKo pasbheJWHANIAXCA KJIEeTOK
(puc. 90). Ilosromy pake NMpH HeDONBIIOM BeTpe JHCTHH OMNAZAT.

JIncronan obwiveH y jepeBbeB M Kycrapuukope. Mapeaka BeTpeuaeTcs y Tpas,
HATpHMED ¥V Kpanues!, Hegorporu. Maccossiil nucronan, npHMeoasinuit K moauoi
noTepe JWUCThHEB, NMPOUCXOANUT YV PACTeHHMH VMepeHHOIe NMOACA ¢ HACTYILTeHHeM
3UMEI, 4 YV pacTeHWil cyOTPONMKOE M TPONHMKOE B BACYILIHMBHEIH NepHON.

Y npepecHBIX pacTeHHH yMepeHHBIX WIMPOT MOJANOTOBKA K JIMCTOIAAY HayMHAa-
eTCH 3a/10JIT0 0 HACTYIIJIEHMHA MODPO30B. 3UMOH KOPHHM MHOPHMX PACTeHMIl He MOTYT
BCACBIBATh M3 MOYEBRI XOJNIHVIO BoAY. YUTobbl He MorudHYTE OT HeJOCTATKA BJIATH,
AepeBbA H KYCTADHHKH cOpachlBaloT NHcThA. [lepen nMHcTOmamoM JHCTHA MeHAIOT

Puc. 90. Cxema hopMUpPOBAHWA OTOENWTENbHOMO CHOA Nepen NMCTonagom
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§22. BuigeneHwe y pacteHii

Puc. 91. BeyHosenedble pactedms: BpycHwka (a), sepeck (6), popogengpor (8), knokea (r)

CBOI0 OKPACKY C 3eJE€HOH Ha MKENTYI0, OPAHMEBYI0, KPacHYI0O M Ap. JTO CBA3AHO
C TeM, YTO K OCeHH IPOHCXOAHT cTapeHHe JHCTheB. B HMX HaKanJIMBalOTCHA NpPO-
AVKTHI ObMeHa BeIllecTB, PA3PYIIAETCA 3€JE€HBIH NMHIMeHT — Xjaopodunn. Bonee
cToliKHe NUIMeHTHl (KpacHble, 3KeJaTblie M Jp.) COXpPaHAKTCA M NPHAAIOT JIHCTBAM
OCEeHHIOK OKPAaCKY.

ITpomo/mKUTENBHOCTE JHCTONAAA Y PasIHYHBIX pacTeHHH HeoJHWHaKOBad.
Bepésza cOpacriBaeT IHCTEA OKOJIO ABYX MeCAIERB, JIHNA B AyD — B TedeHHe JABVX
Hegens., HlepeBns, pacTyiiMe B OHHOYKY HIAM HeDOMBIIHUMM IpynoamMu, Tae OHH
OTKPBITEL BETPY, TEPAIOT JAKMCTHs paHbIlle, 4eM pacTyigue B aecy. Jlucromang urpa-
€T BasKHYI0 pOJb B JKH3HM Jeca — ONaBIIHMe JHCTLA IMePerHHBAOT H CIYKAT
XOpomMuM yAoOpeHHeM, NpefoXpaHAT KOPHH OT BhIMep3aHmsa. Ho He Bce pac-
TeHHA cOHpaceiBaloT aucThA. HexoTophle coXpaHAT MX BCHO 3HMY. 9TO BedHO3e-
JEHBIE KYCTAPHMYKM: DpycHHKA, Bepeck, pojoieHApoH, knmxea (puc. 91).

HaspiBasi HeKOTOpbIE¢ PACTEHHA Be4YHO3ENEHLIMHM, HAAO0 NOMHHTL, YTO JHCTHA
3THX pacTeHHH He BeuHbl. OHM JKHBYT HeCKOJBKO JIeT M ONAJAlOT, HO He OJHO-
BpemMeHHO. Ha HOBBIX moferax 3THX pacTeHHH BLIPACTAIOT HOBBIE JHCTHA.

Menkue NIOTHBIE JHUCThRA 9THX pacTeHwWit, cnafo McnapsAlompe BOAY, coxpa-
HAOTCcA nof cHeroM. C ZeléHBIMH JTHCTBAMH 3MMYyeT OOJBINIMHCTBO XBOHHBIX
nepesbeB M KycrapHukos. Hexoropbie Tpasbl, HalpuMep 3eMAAHHKAa, KJesep,
YHCTOTEN, TOMe YXOAAT NoJ CHer 3eJéHBIMH.
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JAMOMHHTE
Bsigenenne » flucronag

MMPOBEPLTE CEBA

1. Mge y pacteHui MoOryT HakannueaTtbcs npogykTol obmeHa sewects?

2. Kak y pacteHWii NpOMCXOOMUT BbifeNeHUe NPOJYKTOB U3HEAEeATeNbHOCTH M3 opra-
Hu3ma?

3. Kakoso 3HaveHWe nuctonapa?

NOAYMAMWTE!

MpH Kakux YCNOBMAX Y PacTeHWH MOXeT HabniofaTthcs SBNEHME BbIAENEHWA BOAbI
8 BMge kaneno?

Mos naGoparopus

BBINOJIHUTE 3A4AHHUA

* Hcnonbaya WHTEPHET-MCTOMHWKM, HayYHO-NONYAAPHYIO AMTEpPaTypy, MOAroToBbTE
coobleHHe Ha TeMy «3HaueHWEe NPOLECCOB BbIAENEHHA Y >KMBbIX OPraHM3IMOB».
Obcyante 3TOT BONPOC C YYalWWMKMCA Knacca.

L]

nﬂﬂrDTOBhTECh K H3Y4YeHHD NpopacTaHKA CemMAH.

o
®

BosbmuTe yeThipe cTakaHa wnM Hebonblume cTeknAHHble BaHKKW M NOMECTHTE B HMX
OAMHAKOBOE KONMYECTBO CEMSAH OrypuUoB, ¢aconM, 3epHOBOK OBCa WM MLUEHWUBI.

B nepeom crakaHe cemeHa OCTaBbTE CYXUMM.
Ha aHo BToporo crakaHa HanelTe HeMHOro Bofdbl M NOCTaBbLTE ero B TENNoe MecTo.
Tpetud cTakaH A0 Kpage HaNoMHWUTE KMNAYEHOHW BOAOW W HaKPOHTE ero CTEeKNOM.

e

B yeTBEpTbiM cTakaH HaneWTe HeMHOro Bogbl (Kak BO BTOPOM), HO NOCTaBbTe €ro
Ha Xonof, HanpuMep B XONOAMNBHWUK, WNM 3aKONauTe B CHer.

6. Habnioparrte, 410 NPOM30OHAET € ceMeHamW B Kaxgom crakaHe. Bo ecex nu cra-
KaHax W BCe MM CeMeHa Npopocnn?

7. Cpenaiite BbiBof, Kakue ycnosus Heobxogumsl ans npopactavus cemsH. Ceou
HabnoAEHHMA H BbIBOA 3anMLUMTE,

8. PesaynbTathl cBOMX HabniOfeHWH WCNONb3yiHTe NpPW M3y4eHWM 3TOro EBOMpoca
B Knacce.

370 MHTEPECHO

* bBepesa, pocturwan sospacta 40 net W sbicoTol okono 15 M, cbpacnigaer nopsag-
ka 250 000 nuctber obwei maccoi Gonee 30 kr.
e JlMcTbA BeYHO3ENEHbIX PacTeHWH AepyKaTca Ha noberax ot 2 o 7 ner.
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§ 2 3 ITPOPACTAHHUE CEMAH
&

Cema — pacTeHHe B 3a9aTOYMHOM COCTO-

B AHHH C 3AIIACOM NHTATEJBHEIX BeIeCTE.
1. Yro Takoe cema? OTaeMBIINCE OT MaTEPHHCKOI'o pacre-
2. Kakoe CTpoeHHe MMEIOT CeMeHa OfHO- HHA, 3PeJbIe CEMeHa NepPeXofAT B COCTO-

ACALHBIX W ABYACABHBIX PacTeHHH? auue nokosA. IIpu arom npoueccer obme-

3. Kakme BewecTea BXOOAT B COCTAB CEMAH? Ha BelleCTB ¥ HHUX KpaiiHe 3aMe/JIeHBbl.
CocToAHHe MOOKOA IMO3BOJAeT CceMeHam

NepeHOCHTL HeBNAronpUATHEIE HepHo/ibl
(suMHMe xoJo0ga, JeTHHe sacyxu). 3apo-
OLIIT CeMeHH, HAXO0AACh B COCTOAHHH [MOKOS, Sall{HINEH HoKpoBaMm#u (Ko:Kypoit)
OT BBICLIXAHWSA, M3NMHUINHero VEBIAXKHeHHMA, NoBpexfennil. Cemena MHOTHX pac-
TeHWil crocodHE K JAUTeTLHOMY [MOKOK, obecnedyHBaIOeMY X COXPAHHOCTE Des
NpPOpPACTAHMA OT HECKOJNbKHX Hemenb J0 JecATKOB M gaxke coTeH sger. Jlums
HeMHOI'Me CeMeHa [IPOPAaCTAT CPasy Ioc/e ONalleHHUdA ¢ MATEPHHCKOI'O pacTeHMd,
CemeHa IIUTENBbHOE BpeM#A COXPAHAKT KH3HeclocoOHOCTH M, TOJBKO IIONAB
B OmaronpHATHEE VCIOBHA, HAYHHAKT IIPOPACTATE.

Y(‘..T[{)RHH, HEOBXOJIHMBIE JIJIA TIPOPACTAHRA CEMAH. Ilocne nepmoga IOHOHA,
nonaeg B 6J1aronpuUATHLIE YCIOBHA, CEMEHA NPOPACTAIOT, T. €. JAIOT BCXOJAbI, HA3LI-
BaeMble TMpopocTKamu. [Ina mpopacTaHMA ceMeHAM HeoOXOAMMEBI BJaara, TeILIO
H KHCJIOPOJ, a HEKOTOPBIM emjé U cBeT. IIpn JocTaToYHOM KOJHYECTBE BOABI CEMA
Habyxaer, ¥ IIOoTHaA Koxypa nonaerca. Jlna npopacTanmsa ceMeHaM pasafy-
HBIX PACTEHHI HYKHO DPA3ZHOE KOJMYMECTBO BOJALI M Temna. [lepemiM M3 ceMeHH
NOABASAETCHA KODeIloK, KOTOpPbIA pacrér BHM3. Beneg sa HMM HA NOBEPXHOCTH
BBIHOCATCHA CeMSJ0JH — [epBble JHCTOMKH — MHJIM IIOYeYKa, M3 KOTOpPOM pas-
BHBaeTcs HacToAmMHE crebens B aMcThia. PasnauyaoT ABa THIIA [POpACTAHMA
cemsin. B nepepom cnydae ceMsIoNM BRIHOCHATCH Ha IOBEPXHOCTL HNOYBL! (dacons,
ToMmar, Thiksa) (puc. 92, a). Bo BropoM — ceMA0AHM OCTAIOTCA B IouBe (ropox,
yuHa) (puc. 92, 6). Ilpu npopacTaHMM 3epHOBOK 3/aKO0B CeMAMOMH OCTABTCH
B CEMeHH, a 4Yepes Mo4YBy npoluBaeTcd NepBblil THCT, KOTOPLIM 3an[UiaeT moyey-
KY OT NOBpe:xJIeHU.

IIpopacrasa, HabyXIHe ceMeHA Pa3ABHTAIOT MJIOTHBIE YAaCTHIBLI MOYBLI, IIPEBOC-
XOAANME UX B HECKOJBbKO pas mo oObémMy M Macce. OfHaKO ec/qM cemMeHa Ionaja-
10T Ha 6oNbUIVIO MAYOHMHY, TO NPOPOCTKY MOMET He XBATHTh CHJ, 4TOOBI JOCTHI-
HYTh NOBEPXHOCTH MOYBBEI. BOT moueMy npH BRIpANIMBAHHHM KYJBTYPHBIX pacTe-
HUil HeoOXOAMMO 3HATH, HA KaKyw TNYyGHHY clefyer sagensiBaTh cemeHa. Ilpm
NpopacTaHuM CeMAH NPOHCXOIMT [NpeBpallleHHe 2aNACEHHBIX BelllecTB B Jpyrue
oprauveckue coefuHeHnsa. Hanpumep, kpaxman npeppamniaerca B caxap, KOToO-
PEIH XOpPOUIO PACTBOPAETCA B BOJE M MOMeT IIepeMemaTkCcd BO BCe pacTyiime
YaCcTH OPOpOCTHKA.

Iloka mpopocTOK He AOCTHI NMOBEPXHOCTH [IOYBLI, JJIA €ro pocTa M PasBHTHA
MCIIOJIL3YIOTCH OpraHMYecKHe BellecTBa, sanacéHHble B cemeHu. Ho ecam onm
3AKOHYATCH TpexKje, MeM HavHeTcH npollecc (GOTOCHMHTE3a, TPOPOCTOK MOMKET
norubuyTh. [loaToMy AMA NMOBBIIMIEHUA YVPOKAINHOCTH BO3JENBIBAEMBIX paCTeHHI
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fonbinoe 3HAYEeHHe HMeeT cTporoe cobnmaeHne CPpOKOB H OpPaBHJI NMpoBeleHHSA

noceBHBIX pabor,
Onsa npopacTaHWA CeMEeHAM PA3JIHYHBIX PACTeHHMH HYMHO pasHoe KOJIHYEeCTBO

BoAsl (puc. 93).

' &

Puc. 92. Mpopacranue cemaH: dacons (a), ropox (6)

Mpoco

Kykypyaa

85

100

114

145

Puc. 93, NoTpebHocTs B Boge ANA NpopacTaHWA CEMAH Painu4HbIX pacTeHui (B npoueHTax
Kk cobcreeHHon macce)

121
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Puc. 94. Temnepatypa, Heobxofjuman ANA NpopacTaHWs CemMaH

[Ipopacraomue ceMeHa YCHJAEHHO MALIIUIAT, IOTOMY, KpoMe BOJALI, UM Heol-
XO/lMM KHCJIOPOJ BO3AYXa. Y4UTHIBAA 9TOT (DAKTOP, YeJNOBEK TIIATENbHO IOTOBHUT
nouBy jaasa noceea. OHa gomxHa OBITE HEe TONMBKO BAAMHOH, HO M PBIXJIOH, WTO-
b1 Mexay eé uacTHuamu O6nin1 Boagyx. Chnegyer sHarTh, 4TO B Ype3sMepHO BJiaM-
HOIl IOYBe BOjJAa BBITECHAET BO3AYX, &4 B CYX0oil MouBe HeT HeoOXOAMMON AnA
npopactaHusa cemeHu Baaru. B oboux cnyuasx cemeHa GyayT npopacTaTrh ILIOXO.

He npopactyT cemeHa, ecan He OyieT coorBeTcTBylomero remna. Ilna kaxno-
ro BHAa pacTeHHH TpebyeTcA onpefleéHHad TeMIepaTypa npopactaHusa (puc. 94).
Taxk, cemena fnbHAa M OBCAa NpopacTaloT OpH TeMmneparype 2—5 °C, KyKypyaml
H dacomu npu 8—12 °C, ana ceman apbysa, ALIHH, XJOOYaTHMKa Tpebyercs
15—20 °C. 3Haa norpebHOCTE CEMAH B TEILJIE H BJAATe, MOXKHO OIpPeJe]IHTh, KAKHe

M3 HHMX CeATh paHbllle, Kakue — noaxe. B npakTuxke cenbcKoro xossfcTeBa
[0 3TOMY NPH3HAKY PACTEeHHA JIeNAT Ha X0J0J0CTOHKHE M TenaoawbHBbIe KV/Ib-
TYPHI.

ITpopacranne ceMsiH HEKOTOPEIX pacTeHMH MOMeT NPOMCXOAMTL TONLKO NOpPH
Y4YACTHH KHUBOTHBIX. COYHbIE IIOALI M CEMEHA HTHX PACTEHHH BXOLAT B IHIIEBOM
palMoOH MHOrMX XHBOTHBIX. [Ipoxons vepes MX NMUIeBaApHTENbBHBIH TPAKT, CEMeHA
NOATOTABIMBAIOTCA K NPOPACTAHMID. JTO CBA3AHO C© BO3JeHCTBEMEM HA CEMeHA
tbepmenTOBR nHIEBADHTENLHOrO coka. Cemena aTHX pacTeHMil obrajaloT npodHOol
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ofo0uKoil, NpefoxpaHAlomeil UX or nepesapusanuAa. Brarogapa obonouke ceme-
Ha NPOXOAAT 4Yepe3 NHINEBAPHTENLHYI0 CHCTEMY UeNbIMH M HeBpPeJMMBIMH, He
NOTEePAB BCXOMAKECTH.

Ha lMananarocckux ocTpoBax pacTeéT AMKHH MHOMOJeTHHMH TOMAT, MKH3HbB KOTO-
poOro HaANPAMYIO 3aBHCHT OT NHUINeBapeHHMA MMIaHTCKHUX TaJlalaroccKMX udepenax.
IIpy moMoOIM HayYHBIX MCCHAEJOBAHMHA YYEHBle YCTAHOBMJIM, YTO €CTeCTBEeHHBIM
ofpazom, mpn noceBe TOMaTa npopacraer MeHee 1 % ero ceman. Ho B Tom cayuae,
€CJIM CIleJibie TOMAThl MOEJATHCh YeperaxaMd ¥ OCTaBaJMCh B UX NHUIlEBAPHTE b
HBEIX OpraHax Kakoe-To Bpems#, To npopacrtano 80 % ceman. Jlannsie Habmiogenns
MO3BOJMIN TIPEANOJ0MKHUTE, YTO M'MFAHTCKaA 4Heperaxa ABAAETCA OYeHb BayKHBIM
NOCPeHUKOM He TOJBKO IOTOMY, YTO CTHMYJHpYeT NpopacTaHWe CeMAH, HO W
MoTOMY, 4WTO OHa obecredynBaeT WX paclpocTpaHeHHe.

IMocEr cEMAN., 3HaHMe YCIOBHI, HeODXOJAUMEBIX JNA INPOPACTAHMA CeMAH KaiK-
A0H KHYJALTYpPLI, NOMOTAeT NPABHUILHO M B CPOK HpoBecTH noces. 1A yelelmHoro
CEMEHHOIO Pa3MHOMEHHSA pacTeHMil BaKHO HaIWYHe >KH3HecloCcoOHBIX CeMSH.
B npakTHKe CelbCKOro X03ANCTBA CHHKeHHEe KadecTBa CeMAH MOkeT ObITH cJiej-
CTBHEM UX HeJOPasBHTOCTH MJIH NOBpexAeHHN npm cbope, a Tak:kKe pesyJbTaToM
HENpaBUILHONH 06paboTKH, HApPYIIEHWA VCIOBHIl M CPOKOB XpaHeHHHA.

HuznecnocobHoCTsE CeMAH MOYKHO ONpefeNNTh, BLRISACHUE IIPOIEHT BCXOMKECTH.
Oty pabory nposogAaT B mabopaTopMAX nepen nocesoM ceMAH (puc. 95). Ipmu
HeoOXO0AMMOCTH BBl TOME MOMKeTe ONpeAeNHuTh MH3HecnocobHOCTh MOATOTOBJIEH-
HEIX K mnoceBy ceMmaH. Jlna sroro Hy:KHO0 oTrobpare 100 cemMaH, NOMeCTHTH
HX B IJIOCKHME HAITKHM WM TAPEJKH ¢ NMecKoM aubo ¢ XJonyaTofyMaKHONH TKaHbIO.
3atreM MocTaBMTh cemeHa B Ténjoe (¢ Temmeparypoit He Himxke 20°C) mecro
H TOJIMBaTh, He 3aJMBasg MX BOJ0M, HO M He Jonyckaa nepecbkixanusa. Ilocne
NOABMEHUA IMPOPOCTKOB HMX Heofxoaumo cocumrarh. OTHOIIeHMe YHCIa Tpopoc-
KX ceMAH K obmemy uucay noceaHHBX (100 mrTyk) M aaéT npoleHT BCXOXKe-
cri. Ilo nokazaTenaM BCXOMKECTH CEMAH ONPeAeadioT MX INPHIOJHOCTE K IOCEBY
M YCTAHABIMBAIOT HOPMY Bhicepa. Hanpumep, y ceMsH [epBoro Kjacca BCXOMKECTh
ANA 3ePHOBLIX KVILTYD A0/ Ha OeITh He HMxxe 95 % . IlponenT BeXomecTH, onpe-
JenAIMAi AHU3HecNocoBHOCTh CeMAH, BO MHOIOM 3aBHCHUT He TOJMLKO OT YCIO-
BHIl, HO M OT CPOKOB XpaHeHHA ceMmaAH. CeMeHa HeKOTOPHIX PACTEHHIl TepAOT
BCXOXKECTh yie uepes 2-—3 Hefenu (HanpuMep, ceMeHA HBHI IOJHOCTBIO TEPAKOT
BCXOXKecTh npM temneparype or —18 go +20 °C B Teuenne mecsaua). OcobeHHo
JI0JIM0 HE TepHIoT BCXOMECTH CeMeHa, NOKPbIThbIe TOJICTON KOMKYpOil.

Ilo ckopocTn npopacTaHuA M pocTa HPo-
POCTKOB OHNPeJeJsaloT MHI3HecnocobHOCTh
CeMAH, HJM PHEPrul IpopacTaHMA pacTe-
HHA. 3apojbIlIM ¢ HH3IKOH 3Hepruei npo-
pacTaHMA Xy)Ke nepeHocaT Hebaaronpm-
ATHBIE YCJOBHA, AaioT chaabble BCXOMAbI
H yalme nojpep:eHsl sabonepaHmaM. ITO
ONPUBOANT K HH3KOH NPOAYKTHBHOCTH
H BOJBIINM NOTEPAM BRIDANIMBAEMEIX CElb-
CKOXO03AHCTBeHHBIX KyAbTyp. Iloaromy aas
nocesa HeolXOXMMO HMCHOJML3OBATH MNEpPBO-
KJIacCHBle ceMeHAa ¢ 0ONBIIOH OHEPTHMEH  pye, 95, OnpenencHue NPoLeHTa
npopacTaHuA. BCXOXKECTH CeMAH
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3ANOMHHTE
Cems * [lpopocrok * XuznecnocobHocTs cemMaH

MPOBEPBTE CEBA

1. Jokaxwute HeobxogumocTb BAark W Tenna Ans NPOPAcTaHUs CEMSH.

2. Kakue ewe ycnoeus Heobxogumbl Ans npopacTaHus cemsad?

3. Kak 3tv ycnosus obecneyMsaloT NpW NOCEBE CEMAH Ky/bTYPHbIX PACTEHWH?

4. MNoyemy ceMmeHa KyNbTYPHBIX PAcTeHWH BbICEBAKOT B pa3Hble CPOKW?

5. MNovyemy He Bce co3peslwMe cemeHa npopactawT? YTo Takoe BCcxowmecTs cemsaH?
Kak e onpegensior? lMoveMy HyHO NpOBEPSITb CEMEHA Ha BCXOXECTb?

6. Mo kakMM nokasarensm ONPefenaloT >XM3HECNOCOBHOCTL CeMAH, WMAM 3IHEePrHio
WX npopacTaHua?

7. Kakue tennoniobussie W XONOAOCTOWKME PAcTEHUs BbIPALUMBAIOT B Ballem padoHe?

8. Kakve cemena — niyka wnu ropoxa — rnybyke 3agennigaioT B Mouey nNpu nocese
W nodemy?

NnogYMAMTE!

Kakoso Guonoruueckoe 3HaueHue TOro, 4TO NEPBbIM NPU NPOPACTaHWM 3apopbilei
nosBnseTcs Kopewb?

%ﬂfﬂﬁffﬁﬂfﬁfﬂﬁﬁﬂﬁﬁ

Mos naGoparopus

| 370 MHTEPECHO |

e (CemMeHa MHOrMX NNOAOBLIX W [ApeBecHbIX nopoj npvobpertawT cnocobHocTs npo-
pactate Tonbko nocne anutensHoro (100—200 gHer) HaxokaeHWa B XonofHOM
u BnaxHom mecte. Cnocob oBbpaboTku cemsH XONOAOM B NPaKTMKE CE/bCKOro
XO3AMCTBA HA3bLIBAIOT CTpaTHdMKaLHen,

e BuiMep3aHWe BCXOMIOB OrypuoB, ThiKBbl, TOMaTos, KapTodens, AbiHb, apbysos npo-
uexogut npu —1 °C; ropoxa, boboe — npu —5 °C; kanycrtbi, penbl, MOPKOBH —
npu —6 °C; aumens — npu —10 °C.

3AQAHHE ANA TIOBO3HATE/IbBHbBIX

Xotute npoBecTd HacToswee vccnegosaduve arpoHoma? [llepea nocesom saxkHo
3HaTb BCXOXECTb CEeMAH.
1. Bosbmute no 100 cemaH 3epHOBOK NUIEHWLbI, PXKH WKW KYKYPY3bl.

2. Paznoxute WX Ha cCneyqanbHbiX KepaMW4YeckHX nNacTMHax WAM B Tapenkax
Ha BNaKHOW TPANOYKE MAW hUAbTpOBanbHOW Bymare.

3. HakpoWte nnactuHel cTeknoMm, 4tobbl Bnara He wWcnapsanace, W NOMECTHTE
HMX B TEnNoe MEecTo.
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fmasa 3. Xu3HeQeaTensHOCTE PacTeHHd

MNapel BoAb!
Ceer
PacTeopéHHbie | [k A Kucnopop,
- ;-OpraHuYeckKue T
BELLECcTEa __I_ Yraekucnelid ras

Bopa
C pacTEOpPEHHBIMMK
B HEA MMHEpPAaNbHbLIMK
BELUBCTBAMK

Puc. 96. ObmeH BelllecTe B pacTeHWu

4. NMopcunTanTe, cKoNbKO ceMAH NpopacTeT 3a nepeble 10 gHel. 31a umdpa M ects
NPOUEHT BCXOXecTH. HopManbHas BCXOMECTb CeMsH AN nocesa He Ao/mkHa BbiTb
Huxe 95 %. OnpepenuTe BCXoXecTb CeMsAH, KOTOpble Bbl Bygete BbicesaTb Ha npu-
LWKONBHOM Y4YacTKe.

e B XMBbIX KNeTKax pacTeHWH NOCTOAHHO NPOMCXOAMT OBMEH BELLeCTE M IHEPruw
(puc. 96). NMpoaHanuaupyite pucyHok 96. Kakol sbiBop Bbl MoXKeTe caenate?
Obcyante Baw BLIBOA C OCTAIbHBIMK YYALMMWCA Knacca.

¢ Y70 HeoBxogMMO yuWTbiBaTh NPH NOCEBE CEMAH pa3HbiX BMAOB pacTeHHW?

¢ [lposegure HabniogeHHe 3a pocToMm W passuTveM pacTeHWs. Hangure Heckonbko
pacTeHHH OAHOro BHAA, NPOM3PACTAOWMX B Pa3HbiX ycnoeuax oburanua (nousa,
OCBELIEHHOCTb, BRaXKHocTk). PeaynbTathl HabniogeHui dukcHpyite. B Hauane
cnegyiowero yyebHoro rofa no pesynbTataMm HabmofeHWd MOMHO NOArOTOBWUTHL
coobuieHHe W npeseHTauMio © ceBoel paboTe M BLICTYNWTL NEPEes YYalUMWCA
Knacca.

POCT U PA3SBHUTHE NPOPOCTKOB

1. Nonoxwute cemena thacoNu M 3EPHOBKK NWEHULbI B BaHKy € YBNaXKHEHHBIMW ONKUA-
Kamu W cnegute 3a Wx npopacraiuem. lo mepe HeobxofuMoOCTH yBRaKHSWTE
ONWNKKW BOAOH, 4TOBbI NPOPOCTKH He MepechiXau.

2. Kaxabid feHb BbIHMMaWHTe M3 ONMNOK NO OAHOMY NPOPOCTKY (hacoNu M NLeHMLbI
M 3acyluMBamTe MX, 3anvcbiBas, CKONbKO AHEW NPOPOCTKY.

3. Yepes 15— 18 cytok oneiT npekpatMTe, a W3 3acylleHHbIX NPOPOCTKOB ChAenawTe
KONNEKLHMIO, MOKA3LIBAOLLYID POCT W Pa3sBMTHE NPOPOCTKOB.
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§ 2 4 POCT U PABBUTHUE PACTEHUHU
&

HHIMBHIVAJILHOE PASBHTHE. B ornmuaune
OT HEXHBBIX TeJ, JKHBBLIE OPraHH3MbI

1. Yro takoe poct? B TeYeHHE JKH3ZHH PACTYT W DasBHBAIOT-
2. Kakue npU3Haki CBMAETenbCTsyioT cA. PaseHTHe pacTeHHWiIl TeCcHO CBA3aHO
0 pocte opraHuzmos? ¢ UX pOCTOM, HO TO He OJHO H TO Xe.

PazeuTHe — 5T0 KavuecTBeHHEIE M3MeHe-
HHMHA, NOCHeJIOBATENLHO IPOHCXOISIIHE
B OpPraHM3Meé H €ro OTAEJbHBIX YacTAX
Ha TPOTAMKEHHH XKH3HH. MBI Habmiogaem, Kak M3 Mo4YeK BbIpacTaloT mobers, pas-
BEDPTHIBAIOTCA M PACTYT JHCThA, MOABIAIOTCA IBETKH, KOTOPBIE CO BpeMeHeM IIpe-
BpamaoTca B NaoAbl. PaszeuTHe OpraHMaMa oOT ONIOZOTBOpeHHA (o6pasoBaHHA
3HUIOTHEL) A0 ECTECTEBEHHOH CMEpTH HAZLIBAIOT MHIMEMIYAIBHEIM PA3BHTHEM.

PA3SBUTHE PACTEHMA. ¥V BCcex OPraHM3MOB B TeYeHHe XKH3HHM IIPOHUCXOAAT Heob-
paTHEMble H3MeHeHHA: YBEJMYHMBANTCA pasMephl, Macca, HOABIAITCA HOBEIE
OpraHsl, T. €. IPOMCXOAMUT PABBHTHe. ¥ IBETKOBOTO PACTEHHS Pa3BHTHe HauYWHA-
eTcs ¢ MOMEeHTA OIJIOZIOTBOPeHMHA, GOPMHPOBAHHA PASTHYHBEIX TKaHel M OPraHoB,
obpaszoBaHusA ceMsAH, HMX NpPOpACTAHMA M 3aKaH4YHUBAeTCH oOpasoBaHHMEM HOBBIX
cemsan. EcTh pacTeHHs, KOTOpble MNPOXOAAT BCE HTH 3Tanbkl B TeYeHHE OJHOIO
roga. ITocne mnogoHOmeHNA W 0OpASOBAHHMA HOBBIX ceMAH oHHM mormbaror. Takme
pacTeHHA HA3BLIBAIOT OJHOMETHHMM. Y [OPYIrHX PpacTeHHH ceMeHa o06pasyioTcs
TOJBKO Ha BTOPOH I'OJA *KH3HH, IIOTOMY HMX HAZLIBAIOT AByJeTHHMH. BonsmmHCTBO
IBETKOBLIX pacTeHHil 06pasyioT ceMeHAa eerofgHo B TedeHue muorux Jer. Taxkue
pacTeHHMA HASBIBAKT MHOromeraumu (puc. 97).

Pocr pAacTteEnufi. Poer — 5T0 yBelMYeHHe Macchl B pasMepOB OpPraHH3Ma.
Pactenua pactyT BClo XKH3HL., 0 BOZpacTe gepeBa Mbl MOMKeM Y3HATh, MOACYHTAB
YMCA0 TOOUYHBIX Kogen (cm. puc. 39, ma c. 58). PacTeune pacTéT Kak B IIHHY,
Tak ¥ B romuuay. Pocr B gnuny npouexoguTt oBbIMHO B BepXyinkax noberos
M 30HE PACTAMEHHMA KODHEll B pesyibTATe NeJeHHMA M pocTa KiaeTok. HMMeHHO
c JleleHHA KJIeTOK ofpasopaTelbHOI TKAHHM HauMHAaeTcA pocT. B mpomecce pocta
MPOMCXOANT YBeJIWYEeHHEe YHCIA KJIeTOK pPacTeHHsA, MX pocT (VBeJIHYeHHEe pasMe-
poB) B auddepennupoBka (cnenuanuzanua). B pesyaerare obpasyioTca pasiiHi-
HbIE THAHHM M OPradbl, KOTOphie (QOPMHPYVIOT HEN0CTHRIN PACTHTEALHBIN OPraHusM.

YUPABIEHHE POCTOM PACTEHHA. Ecnn obfpesaTsh BepXYIIKH KOPHA M MOJOABIX
noferos, TO 9TO NPHBEAET K NpeKpALLeHHI0 HX pocTa ¥ 0OpasoBaHHI0 GOKOBBIX
KOopHell u moberoB. Bor nmowemy y paccafbl KANYyCThl, TOMATOB M JAPYIHX KYJIb-
TYPHEIX PACTEHHH NPHUMIBIBAIOT KOHYHK KOPHH BO BPEMA NepPecafiK¥ B OTKPEI-
Thill IpyHT. 9T0 VBeIMYMHBACST IM0IMAJbL KOPHEBOrOo NHMTAHHMA pPACTCHHII M [OBBI-
maeTt ypoxaii. ExxerogHas ofpeska fepeBbeB M KYCTAPHHKOB TaK)Xe cnocobCcTBY-
er obpazoBaHMI0 GOKOBBIX MOOEroB WM MO3ZBOJMAET VIPABIATH POCTOM PACTEHHIL.
Pocr GonemmHCTBA pacTeHH DPOMCXOAHT NepHOAHYEcCKH: NePHOJ AaKTHBHOTO
pocTa BeCHOH M JIETOM CMeHAETCH 3ATYXaHHeM IIPOIecCOB pocTa oceHblo. Poct
pacTeHHMIl Takse peryiaupyercsa ¢uroropmonamu (oT rped. pumoH — pacTeHHe
M zopMao — [BUrai, npobyxnamw) — BellecTBaMH, KOTOpPhle 00pasyioTcs B KJeT-
Kax caMoro pacteHusa. Cpean (GHTOrOPpMOHOB €CTh CTHMYJATOPBI POCTA M TOPMO-
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fnaea 3. Xu3HeQearencHOCTe pacTeHid

Puc. 97. PacTeHwa pa3How NPoOOoMKUTENBHOCT KU3HK

sAlHe, NoJaBnAloNMe pocT BelecTea. OHM BAMAIOT Ha Iepexo/l PacTeHHA K IBe-
TeHHI0 B nogoHomenHo. [Ipupoausiil ropMon pocta aykcHH obpasyercss B Bep-
xymike nobera (B KOHyce HapacTaHMfA) M KOHYHKe KOPHA M BIAHAET IIpe;jie
BCETO Ha JlefleHHe KJeToK 00pasoBaTelbHBIX TKaHeill cTebna u kopHA. I'opMoHbI
pacTeHMA TecHO B3aHMMOCBA3aHBI: H3MeHeHHe KOHIEHTpallHH OJJHUX TIOPMOHOB
BAMAET Ha obpaszoBaHHe APYIHX.

A nsneEnnne eormel. Ilo ocobenHocTsaM BHelllHero o6aMKa pacTeHHit, X pocTa
H NpOJOAMHTEeNBHOCTH U3HH BereTaTHBHBIX opraHos — mnoberoB M kopHeit —
BEIJIEJIAIOT pasiIHYHBIe KHiHeHHEIe dopMmul (puc. 98). Haubonee KpynHEIe KaTe-
FOpHH KUBHEHHBIX (GopM — JlepeBbdA, KYCTAPHHKH, TpaBbl. [lepeBbA — MHOTrO-
JeTHHe pacTeHMdA ¢ XOpOolIo BhIPpaXKeHHBLIM OJ/l[peBecHeBalolllHM TIJlaBHBIM CTe-
BaeM — CTBOJIOM M BeTBAMH, obpasyiolMMH KpoHY. BrlcoTa jfepeBbeB JocTHraer
100 m 1 Homee, ¥ OHH MOI'YT HTh COTHH H ThicA4dH geT. KycTapHHKH — MHOro-
JeTHHE JpeBecHble pacTeHHA, obpasyollue MHOrOYHcIeHHBIe G0KOBhle noberu
y caMoOil NOBePXHOCTH No4Bbl. TpaBsl — pacTeHMA € OTHOCHTENbBHO KOPOTKOMH-
BYIIMMH HaA3eMHBIMH noberamu.




Cradak ¢ vieoom/material 100

b gl O FERVECP R R PR T gl YRR IR ST . T

§24. Poct 1 pazantie pacteHidd

Puc. 98. KunadeHHble dopibl pacteHi: fepeso (a), kyctapHuk (6], kycrapHudek (B), Tpasa (r)

BiANAHHE CE30HHBIX HAMEHEHHI HA POCT M PASBHTHE PACTEHHH. ¥ Kakjgoro
pacTeHMs eXerojHO NPOHCXOAAT HM3IMeHeHHs, CBA3aHHBIE ¢ BpeMeHaMH Troja.
YV opuHoneTHHUX pacTeHHMil M3 CeMHAH IIOABMNSIOTCH BCXOJLI, Jajlee BhIpacTaeTr cre-
fens ¢ nMcTHEAMHM, 3aTeM obpaayiorTcAa OYTOHEI, IIBETKHM M IO/, T0CJIEe Hero pac-
TEHHE OTMHpaeT. ¥ JIEPEBREB M KYCTADHHUKOE BeceHHee NpobyKjeHMe HAYMHAETCH
¢ COKOJIBM:KeHHdA, HabyxaHMA M pacnycKaHHMA nodek. PacTeHue NOKpPHIBAETCH
JMCTBOH M 3allBeTaeT. ¥ HEKOTOPBIX pacTeHHi (HanpuMep, OPeIIHHKA) I[BeTeHHe
npegmecTeyer obaucreenuio. Mz neerxop obpasyiorca nuoasl ¥ cemena. OceHbio
Mbl HabmiofaeM HavdaJIbHOe M IOJHOE M3MeHeHMe OKPACKH JIHCTBBI; Ha4aso, pas-
rap M KOHEI JTHCTONaja.

PacTenusa Ka)XABIH rojl B HavaJe BeCHB! NPOXOAAT TAKHe 3Talbl KH3HEHHOTO
pasBHTHA: Beretanufd, NoABjIeHHe OYTOHOB, IBeTeHHe, IUIONOHOIIEHHE, OTMHpAa-
HHe. HenoBeK Takke OKa3blBaeT BAHMAHHEe HA POCT M pasBUTHe pacTeHuil. Baoecenne
yacbpeHHi YCKOPAET POCT M PA3BHTHe PacTeHHI, BIHACT HAa YDO:XKAHHOCTL.

3ANNOMHHTE

HugneugyansHoe pazsute * Pocr * Pazsutne * @uroropmorsi * Pacreuus:
ogHonerHHe, gsynerHne, mHoronerHne * [fepeso * Kycrapruk * TpasaHucroe
pacreHHe
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fnaea 3. Xu3HeneaTensHoCTE PacTeHd

MPOBEPBTE CEBA

1. Yto HasbiBaeTcA MHAMBMAYaNbHBIM Pa3BUTHEM opraHWama?

2. Yto nexwT B ocHoBe pocTa opraHuamos?

3. 3a cu4éT 4ero NPOMCXOAMT POCT KOPHA M nobera y pacreHwn?

4. Kakne >xm3HeHHbie hOpMbl NOKPbITOCEMEHHDBIX PAcTeHWH Bbl 3HaeTte?

5. Kakoea cBA3b MEXKAY CE30HHLIMH H3MEHEHHMAMH W POCTOM W Pa3BHTHEM PacTeHHH?

Moyemy poct v passutve s3aumocsa3aHbi? Kak 3aBMCAT pocT M pa3sBuTHe pacTeHuH
OT YCnoBWH cpefbl obutanua?

SIS,

Mosa naGoparopus

H3 HCTOPHH HAYKH

* Pycckun yuenbin Axgper Cepreesny @amuybiv & 1866 r. snepeoie gokasan,
YTO PAcTEHWA MOXKHO BbIPALIMBATE HE TONBKO NPM ECTECTBEHHOM [HEBHOM CBETE,
HO H NpH MCKYCCTBEHHOM OCBELWEHWM B cneyHanbHbix NOMeLleHWAX. I'Ipu 3TOM OH no-
Ka3asn, 4To, perynupys Npofo/KMTENbHOCTh CBETOBOINO NOTOKA M €ro MHTEHCHBHOCTD,
MOXHO B/AIMATb HAa POCT M Pa3BMTHE pacTeHHH.

On enepevie (1883 r.) seén TepMHH «oBMeH BelWLECTB» NPWMMEHWTENbHO K pacTe-
HWUAM. PaccMaTpHBan McnapeHWe Bofibl PACTEHMAMM ¢KaK CNOXHeHWYw (yHKUMIO pac-
TEHHH, B KOTOPOWH HE TONBKO OTPaXKAIOTCR BHELWWHWE BAMAHWMA, HO M BCE MPOLECCHI,
NPOMCXOASLUWE BHYTPH PacTeHWUS».

e B MHOMBMOYANEHOM Pa3BUTHM NOKPbLITOCEMEHHBIX PACTEHWHA BblOENAIOT 3apogbi-
WeBblH M MocnesapofbilieBbld nNepHoAbl. 3apofbllleBbid NepWos HauyWHaeTca
oT obpa3zoBaHWs 3WMroTbl W NPOAC/KAETCA AO MOMEHTa NPOpacTaHWs CEMeHW, nocne
HEro HacTynaeT nocnezapofbilleesid nepyoa. OH BKAKOYAET 3Tankl NpopocTka, Mono-
[OCTH, 3peNocTH M CTApOCTH.

3tan NpoOpoOCTKA ANMTCA C MOMEHTa NPOPAacTaHuAa ceMeHW A0 (hOpPMUPOBaHWS
NepBbiX 3eMEHbIX NMCTHEB.

3tan MONOAOCTH — NEPHOA KM3HW OT NOABNEHHA NEPBbIX 3eNEHbIX NMCTbeB
A0 Hayana ueetenua. B atoT nepuof ycuneHHo pactyT M hOPMMPYHOTCA BCe Berera-
TUBHbIE OpraHbl PacTeHHA.

Jran 3penocTH ANMTCA OT Hayana Nepeoro UBETEHMA A0 NPEeKPalleHHs pa3MHo-
HEHWA C NOMOLLbBH CEMAH.

JTan cTapocTH ANWTCS OT 3aBeplueHWs NOCNefHero MAoACHOLWEHWA A0 MOMEHTa
rubenn pacTeHWa.
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§ 2 PASMHOXEHUE PACTEHUH
°* U ETO 3HAYEHUE

PASMHOKEHHE — 2TO BOCHpOM3BejleHHE

cebe MmogobHLIX OPraEMsMoB, Ba)KHOe

1. Yto Takoe pasmHowmeHne? CBOMCTBO KHBOro. PaHo MiIM nosaHo
2. Kakue opraHbl pacTeHMs Ha3wiBaioT Bere- OpraHu3Mbl IOTHGAIOT: OAHM OT CTapo-
TATHBHBIMM? CTH, ApyrHe oT OonesHeil, TpeTbH CTAHO-
3. Kakue opraHbl pacTeHMA HasbiBalT reHe- BATCA 7KepPTBAaMHM XHWIIHMKOB. Biaromaps
paTHBHbIMKHT pPasMHOMKEHHIO HA CcMeHY norubaonimmM
4. B kakoW 4acTH KNETKH HaxoAQATCA XpoMo- H YMHPaIHM 0CO0AM NPHXOAAT HOBbIE
combi? Kakosa ux ponb? NoKoJeRua opranuamos. IIpu pasmHOXe-

HHH NMPOHCXOOHT YEeTHYeHHe YHCIIa 0CO-
'ﬁEﬁ, OpraHMaMbel paccelIAKTCA HA HOBBIE
mecTa. PasMHOKeHHe CBAZAHO © pOoCTOM — YBeJHYMeHHeM MaCChl H DpasMepOoB H pas-

BHTHEM — BHYTPEHHMMH ¥ BHEIIHHMH H3MEHEeHHAMH, KOTOPBbIE IPOMCXOLAT
OT MOMEHTA 3apoKAeHHA A0 CMepTH opranmsma. Pasnmualor Gecnosoe M mosoBoe
pPAZMHOKEHHE.

BEcmoaoE pAsMHOKENNE. Hanbonee apesuuii m npoctoil cnocob pasmMHOXKe-
HHUA — Gecnomoe pasmHo:keHue. OHO OCYIIECTBAAETCA fleJIeHHMEM KJIETKH YV OJHO-
KJIeTO4YHLIX OPraHM3MOB, cropaM# (cllenHaIH3HPOBAHHBIMH HEIOJIOBLIMH KJleTKa-
MH) M BereTaTHBHbIMH opranamMu. B GecronoMm pasMHOMEHHH YYacTBYeT BCero
oagnH opranusm. IIpu sToM chmocobe pasMHOMEHHSA coXpaHAeTcda HanbolIbIlee
CXO/ICTBO IIOTOMCTBA C POAMTENAMH.

B npupojie mIMpoKo pacnpocTpaHeHo BereTaTHBHoe pasmHo:xkenue. [Ipm Berera-
THBHOM (DecimosiomM) pasMHOMEHHH HOBble oc0DH pasSBHBAKOTCA M3 OpPraHOoB
(HmH ®x 4acteii), 3a CYET KOTOPBIX MPOMCXOAMT POCT H NHTAHHEe pacTeHHIT,
T. €. BEereTATHBHBLIX opraHok. IIpm BereTaTHBRHOM PAa3MHOXEHHWH HOBas ocobh obGpa-
3yeTcA M3 4YacTH TeJa MaTePMHCKOrO opraHusMa, IOITOMY OHa HaclelyeT Bce ero

NIPU3HAKH.
ITonoBoE PASMHOMEHHE. IIpu mosoBoM pasMHOKeHHMH HOBas ocobn obpasyer-
cA OT JBYX POAMTENBCKHX (popM — KeHCKoH W My:xcroil. Ilpomecc cnmanna

MYJKCKOH M JKeHCKOIH IIOJIOBBIX KJIETOK, HMIM raMeT, Ha3bIBAIOT OILIOJOTBOPEHH-
eMm. l'aMeTsl cojiep:kaT OJMHAPHBIA Habop xpoMocoMm (n), MOPTOMY HMX HABBIBAKOT
zannoudnsimu (orT rped. zanacoc — oAMHOYHEINA). Knerku c geoiiHmM Habopom
xpomocom (2n), obfpasoBaBIIMMCH B pe3yJbTATEe CJAMAHHMA raMeT (OILIOJlOTBOpe-
HHA), HASBIBAWOT dunaoudnsimu (ot rped. dunacoc — paBoinoit). B pesyastate
CAMAHUA raMeT obpasyerca aurora (0T rped, suzomoc — COeJHUHEHHLIH BMecTe,
yvasoenHbii). M3 aurorsl paseuBaeTca 3apoasiim 6yayvidero opraausMa. Baarogapsa
OIJIO/IOTBOPEHHIO JIOYepHHIl OpraHMsM M[oJAy4YaeT MOPU3HAKH MATEePHUHCKOIO
M OTIOBCKOro opranuamos. [lonosoe pasMHOMEeHHMe NOKPBITOCEMEHHBIX pacTeHHI
CBA3AHO C IBETKOM, BasKHeMINHMe YacTH KOTOPOro — ThHhIYMMHKH M NecTHKH. B Hux
MPOMCXOAAT CHOMKHBIE NPONEcChl, CEBAZAHHBIE ¢ IIOJOBLIM Pa3dMHOMKeHHEM,

¥ 1BeTKOBBIX pacTeHHIl MY:KCKHe raMeThl (CIlepMHMH) OYeHb MeJKHe, KeHCKHe
(AilnexseTKH) ropasno KpyneHee, ComepmMMH HAXOAATCA B NLUJIBIEBOM 3epHe,
a AIeKJeTKa — B 3apOALIIIEBOM MeEIIKe CeMAZAYATKA.
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fmaea 3. XW3HeneaTensHoOCTs PacTeHid

Ousineune. Ina Toro 4robsl MPOH3OHIIO OILTOXOTBOPEHHE, HeoBXOAMMO, YTO-
ObI MBIALIIA TOMANA HA PhLIbIE mecTHka. Ilponecc nmepeHoca MBIMBIBI ¢ THIYMHOK
Ha DPBIILIE TECTHKA HA3LIBAIOT ONbIIeHHeM. PasnmudarT [Ba OCHOBHBIX THIa
ONBIJIEHHA: CAMOONLLIEHUEe W nepexkpécmuoe onbiaexue. Ilpu camoonsiIeHHH
OBUIBIA € THYHMHOK NONAJAeT HA PHIAbIE IecTHKA TOTC e caMoro IBeTKa
(puc. 99, a). Tak OnNBIIAKTCA NINeHHIIA, PHC, OBéC, AYMeHBb, ropox, dacois,
xaomuaTHUK. IIpn caMoonBINeNMA CAWBAIOTCA MOMOBKIE KIeTKH, ofpaszoBaBmmecs
HA OJJHOM pPACTeHMM M, CJEJOBATEJLHO, MMeIolHe OJHHAKOBBIE HACIEJCTBeHHLIE
npuszHaki., Bor nmowemy motoMmMcTBo, o0pazoBaBlleecdA B pPes3yJkTaTe CaMOOIBLIe-
HH#A, 0YeHb MOX0MKe Ha POJHUTENBCKOe pacTeHEHe. [IpH mepeKpécTHOM ONBLIEeHHH
OBLIBIA € THIMHHOK IBETKA OJHOT0 PacTeHHA NEePeHOCHTCH HA PHIIBIE NeCcTHKA
HEeTKa JApyroro pacrenusa (puc. 99, 6). Ilpr nmepekpecTHOM ONBIIEeHHHM HACHIER-
CTBEHHBIE IDHIHAKH MNepefaTCcd KAK OT OTIOBCKOrO, TAK H OT MATEDHHCKOIO
opraauama. IlosTomy noroMcTBO MOMKeT NpHoGpecTH HOBBIE CBOHMCTBA, KOTOPHIX
He bulro v poaureneii. Takoe moTomerBo Gonee :xuasHecnocobuo. B npupoge mepe-
KpEécTHOE ONbLICHHE BCTpeYaeTeHd SHAYMTEeNLHO Yalle, YeM caMmoonsuienue. Boiee
TOro, v pacTeHHil BRIpaboTANHCE cHellHAIbHBIe NPHCIOCODIeHHA, 3AaTPYAHAONIHE
CAMOONLLIEHHE: ThRIYMMHKM M MecTHKH Ha OJHOM I[BeTKe CO3DeBaloT He OJHOBpe-
MEeHHO, ThIYMHKH 6BIBAIOT KOpOYe MecTHKOB. 3aTPY/AHEeHO CAMOOMNLLIeHHe Yy TaKHUX
pacTeHmil, Kak orypen, apfys, OpellHHK, IIOTOMY 4YTO ThIYMHKM H INeCTHKH Yy HHUX
HAXOJATCA B PA3HBIX IIBETKax.

Onaoj0TBOPENME vV IBeTKOBBIX pacTenuii. ITbinbyesoe 3epHo monagaeT
HAa PbLAbUE Necmuka W NPUKpPeNIgeTcA K Hemy. 3areM oHo HafyxaeT M mpopac-
TaeT, NPEeBPAlIAACH B JJIMHHYIO, OYeHb TOHKYIO NblLAblesy mpyoOKy, KoTopas
BpacTaeT B NOJOCTb JaeAdu. I'eHepaTHBHaA KJeTKA NBIILIEBOTD 3e€pHA JeJHTCA
1 ofipazyerT JABe My:KCcKHe raMeThl (cmepmum). Korga neinesneeas TpyOka depes
NBLITBIEBX0]] TPOHHKAET BHYTPh 3apOALIIIEBOr0 MeNIKa, OJMH M3 CIIepMHEB CJIH-
paeTca ¢ aAlnexnerxoit. Ilpomcxoaur onnogorsopeHue, M ofpasyeTca 3Hrora.

a 1]

Puc. 99, Cxema camoonbineHms (a) v nepekpéctHoro oneineHna (6)
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Moinbuesoe 3epHo
Puinsue

CemsAzaqatok

CronBuk
Moxposkl
Meinbueean CemMaA3laYaTea
3aBqib prﬁxa Aano
MonocTe LEeHTPANLHOK
3ABA3M KNEeTKW
Meineuesxon
CemazaqaTok
s HiluekneTtka
MeinsUuesan u
Tpybka

Puc. 100. Cxema onnoAoTBOpPEHWA Y LBETKOBLIX pacTeHWM

Bropoit ciepMuit cAMBaeTCA ¢ AAPOM KPYVOHON LHEHTPANBHOM KIETKH 3apojbilie-
Boro memka (pue. 100).

Takum obpazom, V IBeTKOBHEIX PACTEHHH TPH ONJOJOTBOPEHHH ITPOMCXOJHT
JABa CIHMAHWA: TEPBBIH CHOePMHH CIHMBaeTCA ¢ AHIEKIeTKOH, BTOPOH — ¢ KpPyo-
HOH HeHTPAJLHOH KJIeTKOH. JToT mnpomnecc oTKpeln B 1898 r. pyccxkuit Hboranuk
akageMuk Cepzeii INuepunosuy Haeawun M Ha3Ban ero ABOHHBIM OILTOXO-
TROpeHMem. J[BoOHHOe ONJOAOTBOpEeHHEe XAPAKTEPHO TOJABKO JIIA NBETKOBRIX pac-
TeHWH.

OBPAZOBAHHE CEMSH W II0JI0B. O6pasoBaBiiasicd NPH CAHSAHHHE raMeT 3MIoTa
AenUTCH HA ABe KJIETKM, KOTOPEIe CHOBA AeJATCA, M T. A. B peayneTaTe MHOTO-
KPATHBIX flefleHiil KIeTOK pPA3BUBASTCH 3apojbllll HOBOro pacrenus. Onnogoreo-
PEHHAA M[eHTPANBHAA KJIeTKAa Tode OeJHuTcs, obpasys KIeTKH SHIOCIepMA.
M3 nmoxkpora ceMAzadyaTKa pasBMBAaeTcA ceMeHHas Koxkypa. Ilocne ommojfoTrope-

Cemanovka Mnon,
CreHka 3aBa3n
Cemn
- Mnop
CreHka 3asasun
Cemanodyka

UeeTonoxe

132

Puc. 101. ObpazoBaHve Cemsa WM NNoaos
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fmaea 3. XW3HeneaTensHoCTE PacTeHHd

HHA H3 ceMA3avyaTKa pa3BUBaeTCH ceMs#A, COCTOdAllee M3 KOMKYPHI, 3apojbIlla
M 3anaca NUTATeNbHEIX BelnecTB. Ilocome onnofoTBOpPeHHMA K 3aBA3M IIPHUTEKAIOT
nuTaTeNnbHLIE BellecTBa, M OHa IIOCTelNeHHO MpeBpaljaeTcA B CHeNbIH ILI0J.
OxononnogHUK, 3aliUinaninuil ceMena o1 HebIaronpMATHRIX BO3JeHcTBUH, pa3-
BHEBAeTCA M3 CTEHOK 3aBA3H. ¥ HEKOTOPBIX pacTeHMil B o6pasoBaHMH ILI0ja TIpH-
HHMAIOT VY9acTHe W JApPYrHe HYacTH neeTka (pmc. 101).

3AMNOMHHTE

PazmHoxeHne: bGecnonoe, BereratHBHoe, nonosoe * 3urota * [amera *
Onnogorsopenne * Onsinenne * [lbinsyesoe zepHo * [lsinsyesas tTpybka *
3apogsiwessii Mewok * [soliHoe onnogorsoperne

MIPOBEPBTE CEBA

1. Yro takoe pasmHoxkeHue?

2. Kakoewl ocobeHHocTH Becnonoro pasmHoKeHws?

3. Kakoso Buonoruyeckoe 3HayeHWe NONOBOTO PasMHOMKEHWAT
4. Yro takoe onsbineHwe?

5. Kakue cnocobel onbineHds ebl 3Haere?

6. Kakow npouecc HasbiBaloT onnofoTeopeHHem?

7. Kakoe ctpoeHue umeet nbinbua?

8. Mouemy y UBETKOBbIX PacTeHWH ONNOACTBOPEHME HA3bIBAIOT ABOMHbLIM?
9. Kak obpasyerca 3apogpill pacTeHua?

10. Kak obpasyerca aHgocnepm?

11. U3 uero obpasyerca cemeHHas koxypa?

NOAYMAWTE!

MoueMy NpW NONOBOM Pa3MHOMEHHW NOTOMCTBO OKa3biBaeTcs pasHoobpasHbim?
Kak no ocobeHHOCTAM CTPOEHWA LUBETKA MOXHO ONPEAENUTb cnocob ero onbineHWa?
MoueMy nepekpecTHoe OnbiNeHHe PacnpocTpaHeHO B NPUPOAE 3HAYUTENbHO LWHpe,
yeM camoonbineHue?

I,

Mos naGoparopus

H3 UCTOPHH HAYKH

Cepresi laspunosny Hasdwwn (1857—1930) — u3BecTHBIH PYCCKMH YYEHBIH,
akanemuk PoccvickoW akafleMWM Hayk, OCHOBaTeNb Hay4YHOMW LWKOJbl. 3anoun OCHO-
Bbl y4eHWA © MOpthoNorud XpomocoMm M ob Mx TakcoHoMW4YeckoMm 3HaveHud. DyHpa-
MEHTANBHOE ZHAYEHHE MMEenNo OTKPbITHE WM Y NOKPbITOCEMEHHBIX paCTEHHFI ABGI-'EHDFG
onNoOoOTEOREHHA, 4TO obbAcHWND npypody HX TPUHNAOWAOHOrS 3IHAccCnepMa. AETOP
paga paﬁo‘r no MUKONOrHA M cpauuu‘renbunﬁ aAHATOMMHH.
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§25. PasMHoXeHHe pacTeHnd M ero 3HaqveHue

Puc. 102. HacekoMoonbiNgemesle pacteHua: nofconHedHuk (a), knesep (6)

418 JTIOB03HATE/IbHbBIX

B cBA3M ¢ onbineHem y pacteHuid ebipaboTanuce ocobbie npusHaku. B sasucumo-
cTM oT cnocoba nepeHoca NbiNbUbl CPEAW NEPEKPECTHOONBIIAEMbIX PACTEHWH Bblaens-
IOT HaceKkoMOOMbINAeMbie W BeTpoonbinAembie. KpynHble OAWHOYHBIE LBETKM, MefnKWe
UBETKW, cobpaHHble B COLBETMA, APKas OKpacKa NenecTKOB MW /IWCTOMKOB NPOCTOro
OKOJIOLBETHHKA, HaflH4yMe HEKTapa M apomata — MPW3HaKW HACEKOMOONbIASEeMbIX pac-
TeHun. KpynHas, nunkas, LWepoxoBaTas NbifblUa TaKMX PAcTEHMHW XOpOoLo npuaMnaer
K MOXHatoMy Teny Hacekomoro. [lepemasaBlMce B NbiNblue, HaceKOMble NepeneTaiT
C OAHOTO PAacTeHWs Ha APYroe W NEepeHOCAT NPMAWNWKE K Teny NbIIMHKKM Ha pbiibua
necTuKoB cocefHux usetkoe (puc. 102).

Y pactenui, onbinfembix BETPOM, He BbiBaeT APKWX, KPYNHbIX M OYLIMCTbIX LBeT-
kos (puc. 103). HeespauHbie, 0bbiYHO MefnKHe LBETKHM, YacTo cobpaHHbie B COLUBETHA,
NepPUCTbie PbinbUa, NbIBHHKKM Ha ANWHHBIX CBMCAIOLWMX HWTAX, OYeHb Menkas, nérkas,
cyxas nbinbya — BCE 370 npucnocobneHns K onbineHWio BeTpom. Betpoonbinaembie
pacTeHuWs obblMHO pacTyT BonbWwMMK cKonneHusmM, obpa3ys 3apociu (opelwHuk)
mnW pown (Bepésa). BonbwuHcTEBO fepesbeB, LUBETKM KOTOPbIX ONbINSET BeTep,
UBETYT BECHOW, A0 PacrnycKaHWs NMCTbEB, NO3TOMY MbifbUa Nerko nonagaer Ha pPoiib-
ua. Berpom onwinsiotca Tononb, onbxa, Oyb, Gepésa, opelwHWMK, pPoXKb, KyKypy3a

W ap.

134 Puc. 103. BeTpooneinAemsle pacTeHwWA: cocHa (a), oséc (B)
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fhaea 3. XKW3HeneATensHOCTL PacTeHMi

Puc. 104. VICkyCCTBEHHOE ONbiNeHWe

“CK}"C\I:TBEHHU! onelneHHe. HHDFAB. B PONK ONbINKTENA BLICTYNAET YENOBEK. an
3TOM OH CO3HaTeNbHO NEPEHOCHT NbiNbly C ThiMHHOK Ha PbliblUa NECTHHKOB. Takoe
onbineHWe HaabiBawT uckyccmBennsim (puc. 104). Ero ocywecTenaioT ¢ uensio Bbige-
AEHHWA HOBbIX COPTOB WM NOBbILLUEHHWA :.rpmxaﬁhncrn HEKOTOPbBIX paETEHHIﬁ.

MepeHoCAT NbiNbUY YACTOH, CYXOH, MATKOH KMCTOYKOW M/IM KYCOYKOM PE3MHbl, NpH-
ernnéHHblM K NPOBONOKE.

b HEKOTOPBIX pHCTEHHﬁ LBETKH NOTOBAT K ONbBINEHHWIO 3apaHee, NOKa OHW HEe pac-
nycTunuce. Jlns 370ro0 OCTOPOMXHO OTKPbLIBAIOT BYTOHBI M YAANSIOT M3 HHX ThIMMHKH,
yTobbl He NPOM3CLWNoS CaMoonblnedue.

3atem Ha 'EI}"TGHH HafegaT Mapnesble MeLUOYKH, l-ITDEbI BETER HWNH HaceKOMble
C/yYaWHo He 3aHecnu nbiibuy Ha poinbua. Korpa atv GyToHbl  pacnyctsarcs,
Ha WX pbkifblUa HaHOCAT SH'EJIHFDBFI'EMEHHD 3aroToBNEHHYKD NblNbLUY.

370 MHTEPECHO )

e [logconHeuHHMK — nepekpécTHoonbiNAeMoe pacTeHWe. Ero onbinAloT Hacekombie.
B xonopHywo norofy HaceKoMblX Mano, Torfia NOACONHEYHWK ONbINAT HCKYC-
cTBEHHO. YenosBek NpoxoauT BAONL PANOB PACTEHWH W BAPEXKOW M3 MArKOW Ma-
TEPWH NEPEHOCHT Nbifibly C OQHOMO COLBETHA KOP3WMHKM Ha AOpyroe.

e [pH MCKYCCTBEHHOM OMbINEHWW KYKYPY3bl Nbifbly COBMpalOT, CTPAXMBAA €€ C Me-
TENKW B BOPOHKY M3 nnoTHoW Bymaru. 3atem cobpaHHylo NbiNbLY HAHOCAT Ha
pbiNbLUa NECTHYHBIX LBETKOB.

» [pekpacHbie Genbie useTku adpukaHckoro Gaobaba pacnyckaloTcs BEYEPOM WM
HOYbIO, HANONHAA BO3AyX ceoecbpa3HbiM apomaToM. 3TH UBETKM NpUBNeKaloT ne-
TYYHX MbilEH, KOTOPbIE MX W ONbINAKDT.

3ALQAHHE A4N1A NIOBO3HATE/IbHbIX

ONBINEHKWE

1. MNposegure HabniogeHus 3a UBeTeHHEM W OMNbineHWem Tonons, Hepésbl, opelHuka.
OtmetbTe, Korga usertyT 3tM pacteHus. Kakue ocoBeHHOCTH CTpoeHWA useTka
M OMbINEHHA XapakTepHbl Ans HWX?

2. BecHoW W netoM noHabniofaiTe, KakWe HACEKOMbIE OMbINAIOT LUBETKH Pas/iMuHbIX
pPacTeHHH.
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§ 2 BEI'ETATHUBHOE )
* PASMHOKXEHHUE PACTEHHUU

BErETATHBHOE PA3MHOMEHNHE IIBETKO-
BHIX PAcTeHWI IMPOKO pacnpocTpaHeHO

1. Kakosbl ocobeHHocTH Becnonoro pasmHo- B NIPHPOAE, HO EIé Halle ero MCIoJb3Y-
HeHHAT eT 4eJOBeK NPH PASMHOMKEHHH CelLCKO-

2. Yem Becnonoe pasMHOMEHHe OTAWMaeTcs X03ANCTEEHHBIX M JIEKOPATHUBHEIX pacre-
oT nonosora? HHit.

3. Kakoe pasMHoMeHWe Ha3blBAeTCA Bereta- IIpn BereTaTHUBHOM pasMHOXKEeHHH
THBHBIM? HOBaA ocoOr ofpasyeTcs M3 WacTH MaTe-

4. Kakue peretatmeHbie OpraHel MMeeT LBET- PHHCKOTO OpraHMamMa, NoaToOMY OHa
KoBoe pacTexue? Hacnenyver Bee ero npusHaxu. B npupo-

5. Ha‘;cue BHAOHW3IMEHEHHbIe Noberd sbi 3Hae- Jle BereTATHBHOe PA3MHOMKEHHe IpOHC-
e’

XOOHUT ecTecTReHHBIM obpasoMm. Tak,
HaIpuMep, COpHOe pacTeHHe TBIpel
noazyuuii Giarojsapa paspacTaHHio Kop-
HEeBHIA 3a KOPOTKoe Bpemsa obpazver Gosbiloe KOJMMYECTBO HOBLIX pacTeHMil,
NpakTHYeCKH TOYHBIX KOMHH MATepHHCKOTO.

B mpakTHKe CeNbCKOre XO3AHCTEA BETeTATHBHOE pasMHOXeHHe HMeeT 00Jb-
moe 3HadYeHHe /I cOXpaHeHHMA IeHHBIX NPH3HAKOB H CBOHCTB KYJBTYPHBIX pac-
Teanii. Hexoroprle copra BHHOrpaja, anenbCcHMHa, XypMbl obpasyior ninoasl bHes
ceMAH MJIM C HeJOpPa3BHTLIMM CeMeHaMH, IOPTOMY TaKHe cOopTa pasMHOMKAIOT
TONLKC BereTATHBHRIM nyTéM. Ecau kakoii-mHGo coprT KYJALTYPHRIX pacTeHHH
(abnoHN, rpyImIH, po3kl H Ap.) pasMHOMKATH CeMeHHBIM IOVTEM, TO OPHCYINHe
COPTY IeHHBIe CBOICTBA, KAk npaBuno, TepaioTca. IlosToMy copra KyJbTYPHBIX
pacTeHHH PAZMHOMKAKT BEMeTATHEHEIM cliocobom. PaceMoTpuM HeKOTOpHIE CIIOCO-
Obl BEreTATHMBHOrO PASMHOMEHHH, KOTOPLIE YACTO HMCIIOAL3YIOTCH YeJN0BEKOM IDH
Bhlipalnueadnu pactrennit (pue. 1035).

PASMHOKEHME YEPEHEAMH. YepeHok — 3T0 OTHeNEéHHAsA OT MATEPHHCKOIO
pacTeHHA 4YacTh CTeOAA ¢ AUCTHAMH M NouKaM® Jaubo YacThk KOPHA HJIH JIHCTA.
CrnenoBaTensno, HepeHxH Moryr OwiTh cTefieBnie, KOpHEBLle H JIMCTOBEIE,
Pasmuoxenne uYepeHKaMM OCHOBaHO Ha crnocobHocTH pacTeHuit oBpasoBBLIBATH
npHjaTouYHele KopHHA. OHM MOryT BO3HHMKATH YV OCHOBaHMA cTebneil, a y HeKoTO-
PBIX PACTEHHI W Ha JHCTHAX. ¥ GONBINHHCTBA pacTeHWi ofpasoBaHHMe ITPHAATOY-
HBIX KOpHel NPOMCXOAMT TOJALKO IIOCTE TOrO, KAK MepeHOK OTAENEH OT MaTepHH-
CKOro (MATOYMHOrO) pacTeHMsA W TIOMeN[éH B OJAronpHMATHBIE YCJAOBMA: JOCTATOY-
HOe yBJajKHeHHe, ONTHMAaJbHAS TeMIIEpATYpa, OCBeIlleHHe.

PASMHOMKEHME CTEBJEBBIMH YEPEHKAMH., [InA pasMHOMeHHS CeNbCKOXO03sAM-
CTBEHHBIX M JeKOPaTHBHBIX PpacTeHHH MCIOAL3YIOT OjJpeBecHeBIIHe W 3e/leHbIe
yepeHKH. OjpeBecHeBIIMe HUWePeHKH YHKOPEHAIOTCA MeJIeHHO (0T HeCKOJBKHX
MecHales Ao roga). Ocenbo 0BLIYHO 3aroTABJAMBAIOT OfHoNeTHHEe cTebleBLle YepeH-
ki (Besnuctrebie) aauHol 20—30 cM. HMx mMosKHO BRICAXKHBATE Cpasy OCEHBIO
HJIH XpPaHHUTH, NPHKONAHHBIMH B [0oJABaje, 4YToOBl BBICAJUTHL B TPYHT paHHell
BecHOM. YepeHKH caykaloT B NOATOTOBJIEHHYI0 NOYBY HAKJIOHHO, HMOX yriaom 45°,
HAMCKOCh, YTOOBI CTHMYIHPOBATH PpPasBHTHe NoOErOB NPHAATOYHBIX KOPHeMH
M3 HECKOJABKHX [MOYEK.
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fhasa 3. Xu3HenearensHocTE pacTeHitd

OTeogkamu

CmopoguHa KpbIKOBHWE

KopHesbimun KopHessimn
OTrNpbICKAMMW YEPEHKAMM

OaysaH4mK

NMucToBsimKM
YepeHKamKn

Monayunram
YyepeHkamm

CaHcesbepa
Nyroeon 4ai

Puc. 105, Crnocobel BEretaTMBHOIO PasMHOXEHWA pacTeHui

IlonyoaperecHeREIIHMH YWepeHKAMH Pa3MHOMKAIT MHOTHE JeKOPATHEHEIE pAac-
TEeHHSA, HAIIpHMED azanuio, Depeckner, a4 TAKME JI0J0BLIE, HAIPHMED CMOPOIH-
HY, DUTpycoBhle. “lepeHkn Hape3arT gnuHoi 7,5—15 cm. Ha BepxHeil norosuHe
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§.26. BeretatgHoe pa3mMHOXeHMe pacTeHind

YepeHKa JIMCThA OCTABJAAIOT, HA HMXKHeill — yaananoT. ¥ KPYIHEIX JHCThEB ILIa-
CTHHKHM YACTHMYHO YVKOPAYHMBAKIOT JJIA CHUMKEHHA NOTEDE BOJIBI.

3enénble YepeHKH HAPEZAKT W3 NPHPOCTOR TeKyllero rojga. OHHM, Kak IpaBn-
J10, COCTOAT M3 OJHOTO MEM/J0V3JAMA H JIByX V3J0E, NMO3TOMY JIIMHA 4epeHKOB
moxer 6biTh Hebonbioit — or 3—4 go 8 cMm. ITH YepeHkH 00A3aTENBHO [OMHK-
HEl HMeTh JIMCThA H VKODEHATHCA B YCIOBHAX MOBHIIMIEHHOH BJIAXKHOCTH.

PAZMHOKEHHE JHCTOBRIMH YEPEHEAMH. Ilpm asToM cnocobe pasMHOMXKeHHA
HOBOE PACTEHHE PA3BBHBAETCA M3 KJIETOK JIMCTOROH IUJIACTHHKH H YepelIKa.
JIMcTORBRIMKM WepeHKAMM pasMHOMXKAKT ceHnonuio (bhwuanky yzambapckyio),
berouuw-perc, cauceswepy (puc. 105) u ap. B wauecree depeHKa Moryr ObITh
HCIOIbL30BAHBI [leJible JHCThA (JHCTOBAA MJIACTHHKA C YepellKoMm), OJHA JHCTO-
Bas IJACTHHKA MM TONBKO eé uacTs. Horoe pacrenme obpasyercsi v OCHOBAHMSA
YepelllKa WJIH HA CPeJHeH >KHJIKe JHCTOBOH IJIACTHHKH.

PASMHOKEHHE KOPHEBBIMH YEPEHKAMH. KopHedoil uepeHOoxk — 3TO OTpPe3oK
wopua anuuaoit 15—25 cvm. KopHephiMM YepeHKAMH pPasMHOMAIOT TOMLKO Te pac-
TeHHs, Y KOTOPBIX HA KOPHAX MOTYT (POPMHPOBATECA MPHIATOYHEIC MNOYKH.
Ha nocaxeHHOM B NOYBY KOPHEBOM HepeHKe M3 NPHIATOYHBIX NOYEK PA3ZBHBAIOT-
cA HaJ3eMHBIE NOOErH, OT OCHOBAHHMH KOTOPHIX OTPACTAKT NPHAATOYHBIE KOPHH.

KopHeBBIMH uHepeHKAMH PAIMHOMAKT CAJOBYI0 MAJHHY, IIMIOBHHK, HEKOTO-
peie copra s6I0HE M JeKOPATHBHBIX pacrTeHuii. KopHeBnIMU wepeHKaMH Jerko
pasMHOMKaeTca oAyveBaHdMK (puc. 105).

KOPHEBLIMH OTIIPRICKAMH — mnobferaMu, pasBHBaOIIMMHICA U3 KOPHEBBIX IPH-
AATOYHEIX MOYeK HA KOPHAX, — PAa3MHOMKAKTCA MHOTHMe COPHAKH (0COT, BBIO-
HOK), a TaK>Ke HeKOTOphle KYJILTYPHEIE pacTeHMA (HanpMMep, BWIIHS, CJIHEA,
MaJTHHA, exKeBHKa).

PASMHOKEHHE MOJ3YVYHMH ITOBEFAMH. JleToM y MaTepMHCKHMX DACTeHHIl 3eM-
JAHUKH M KJIyOHMKH o0pasyioTca JJHMHHBEIE TOPHM30HTAJIBHEIE I0J3ydHMe mnobe-
M — TAK HAZEIBAEMEIE YCEI, B Y3JaX KOTOPHIX PA3BHBAlOTCA MaJeHBKHE pacTe-
HEHIIA ¢ JUCTBAMH H Kopemkam# (puc. 106). INonzyuumu noberamm Tag:xe pas-
MHOMKAKTCA JandaTKa, »KHUBYYKa, JYroBoH yai M JAp.

PAZMHOKEHNHE OTBOAKAMH. CMODOAHHY, KPEIXKOBHHK, KaJIHHY, AGIOHIO MOXKHO
PAsZMHOXKATE omMeodKaMi, T. e. IPUTHYTEIMHA K 3eMJe MoaoAbiMu noberamu. Ilpn
3TOM BETKY KYCTAPHHMKA HAKJOHAKT K 3eMJe M (PMKCHPYIOT Tak, 4ToOHl eé cpef-

Puc. 106. PasMHOXEHWE 3eMNAHWKW NON3y4umu noberamw (ycamm)
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fnasa 3. Xu3HeQearensHoCTe pacTeHid

Puc. 107. BuisofKoBbie no4ku Ha nucte Bpuodunnyma

HAA YacTh Kacajgach 3eMJIH, 4 BepXVIIka Oeiia HanpasieHa Beepx (cm. pumc. 105).
Ha nwmkneit wactn nobera moj mouxoil uHajgo HajpesaTh KOpY, B MecTe Hajapesa
OpHMINHIATE Tober K Nodse H OKYVYHUTL BIAaKHOH semmuéil. 3aTeM BepXyIIKy mobe-
ra creayer IOABA3aTH K BOTKHYTOH B 3eMJI0 Halke. YKOpeHHBIIMecA mNoberw
OTAEeNAIT OT MaTepHHCKOrO PACTeHMA M Nepeca’kKHBalOT HAa NMOCTOAHHOE MeCTO.

PA3MHOKEHHE BBIBOJIKOBRIMH ITOTKAMH., ¥ HeKOTODEIX pacTeHHH (Hanpumep,
Kananxos, SpuodHIIyM, NATOPOTHHK ACIJIEHHYM M Jip.) ofpasyioTca Tak Ha3kl-
BaAEMBIe BRIBOAKOBLIe mouxkH (puc. 107). Takme nouKH omagawT € pacTenus
H Jal0T Ha4Yalo HOBHIM ocofam. PacreHma, pasMHoMXKawI[Hecd NOPH ITOMOIH
BEIBOJKOBBLIX M0OYeK, HA3LIBAIOT ;KHBOPOIANIHMH.

PASMHOKEHME BHJIOH3MEHEHHBIMH [OBETAMH. KopHeBRHIeM pasMHOXKAIOTCH
neipeii, TAHALINI, PPABHMIAT, CHBITL M MHOrHe Apyrue pactenus (puc. 108). Ouu
BLIpACTAIOT M3 KYCOUKa KOPHEBHINA, NONaBHIero B OaaronpHATHLIE VCIOBHA.
MHorme JeKOpPATHBHEIE pacTeHHA (HanpuMmep, MpHC), a4 TaKike JeKapCTBeHHBIe
(BasepHaHy) pasMHOMKAIOT KopHeBHIeM. Kaawiii oTpesok KOpHeBHINA, B3ATHIN
ANA  pasMHOMKEHHS, [JOJKeH HMMeTh I[IasyIIHVI0O HIH BepXyUIedHYI [04YKY.
KopHeBHuile [eaaT B KOHIE DepUoja BereTallMd HJIH [epej, ero HavajJoM.
Kaybuamu pasMHOMAIOTCA TaKHe JHKOPACTYIlHe pACTeHHUH, KaK YHCTAK, CTPesio-

d

Puc. 108. PazmHoxerne Nog3eMHbIMA BAOOWIMEHEHHBIMI Noberamm
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§26. BeretaTBHOE Pa3MHOXEHHE DaCTEHMM

MK b4

Puc. 109. Oxynupoeka (a), npveneka 8 pacwen (6) v npueweka 3a kopy (8)

T- ¥

JHCT, H3 KYJILTYPHEIX pacTeHHH — KapTodens, TomuEaMbyp. OnHo pacTende Kap-
Todensa obpasyer GonbIIoe KonudecTBo KaybHei. B crolo owepens, kaybHH, pas-
pesaHHBIe HA KYCOYKH, KOTOpPLIe MMEIOT XOoT#A OLI 10 ogHOM-ABe MOYKH (MX HASLI-
BAIOT IJIAasKaMM), MOI'YT AATL HA4aa0o MHOIMM HOBBIM pactenusMm. Jlyxosuuamn
pasMHOMKAIT JNVK, YecHOK, THOJILIAH, JTHIHK, HApPIIHCC H Jp.

PAsMHOKEHHE HPHBHBKON (puc. 109). B ecTecTBeHHBIX VCIOBHAX NPUEUBKU
BCTpedaloTca oYeHE pefko. Hampumep, MHOIMIa TPOHCXOAHT CpPAcCTAHHE CONPHKA-
caloniuXxcs BeTBel PAJOM PACTYIIHMX JIepPeBhEB.

B cazoeoacTBe NPHBHBKHM NPUMeHAWT ¢ gaBHMX Bpeméd. Ilnomoewle nepe-
BbA — AGMOHHW, TPYIOH, CAWBLEI, BHIIHH — YAcTO PasMHOMKAIOT NPHBHBKAMH.
Ilouky-r71a3o0K MJIH YepeHOK KYJLRTYPHOI'O PACTEHHA CPAlIMBAIOT co cTebieM Jauu-
Ka. Juuox — MoJsojoe pacTeHHMe, BLIPAIIEHHOE M3 CeMeHH ILJIOJIOBOTO JEepPeEa.
Kopuepan cucrema gauuka obnagaer GoJbIIed MOUIIHOCTBIO, HEIPHXOTIHBOCTHIO
K [0YBe, MOPO30CTOHKOCTBIO M APYIMMHM Ka4decTBaMM, KOTOPBIX HET yV IpHBHBAae-
MO0 KVJALTYpHOro pacreHus. IMasok MIM YepeHOK KYJILTYPHOTO pacTeHHsA, B3fA-
TOTO JANA NPHBHBKM, Ha3LIBAKT NpPUE0eM, A NIUY0OK, K KOTOPOMY IIPHBHBAIOT, —
nodsoem.

ITpusuexa noukoii. B npakTHKe pacnpocTpaHeHA NPUBHEBKA IIOYKOM, WX I71as-
koM. Takyo npuBMBKY Ha3BIBalOT OKYIHpoBKOH. Eé nposogsaT BO BTOpOM MmOJIO-
BHHE JeTa, 4TOORI A0 3ABepPUICHHMA BEereTAIIMOHHOIO MNepHoja NPHBHTEIN Ia3oK
MOT cpacTHch ¢ nogsoeM. Ilouky BeIpesaloT M3 cpefilHeill 4acTH 370poBOro mnobera.
BMmecTe ¢ movkoH cpesalT IJIOCKHH KYCO4YeK JIPeBeCHHBI.

OKYyNIHPOBKY [POBOAAT CHelHaJbHEIM OKYJIHPOBOYHEIM HOMOM € OCTPHEIM
U TyneiM gezpuamu. OcTphIM Je3BHMEeM HA [0ABOe HA HeDOJLIIOM pPACCTOAHHH
or mouskl genaior T-obpasHbiit paspes. TyneiM agessmem oTrubaior Kpasi Kopbl
H BCTABJIAKT ITA30K, 3aTeM KOPY NPHTATHBAKT K cTell0 M HAKIAABIBAKT IJ0T-
HYI TIOBASKY, NPefoXpPaHAKINYIO OT NONAJaHHA B paspes O60Je3HeTBOPHBIX
mukpoboe. CpacraHue IMaska ¢ NoJBOEM NpoJo/kaeTcsa npumepHo 10—15 cyrox.

Ilpusuexa wepenxom. Kpome OKyIMPOBKH, CYINECTBYET €l HECKOJILKO CIHO-
c0b0B IMIPHBHBKH 4YePpeHKOM, HANDHMep BOPHKJAJ, B pacilen, 3a xKopy. Ina takux
NMPUBHEOK OT MATEPHUHCKOTO PACTEHHMA OTAeNAT YepeHoK (NMPHEOID), Aydilne ojJpe-
BECHEBIIHI, ¢ JBYMA-TPeMsA IOYKAMH WJIH JHcTEAMH. JIMCTHA cpesaioT, OCTABRIAA
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Cray
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fmasa 3. Xu3HeQeaTensHOCTE PacTeHHd

Puc. 110. Cxema pasMHOXKEHWMA TBOZAWKW KyNbTYPOW TKaHeR

JMINL 4YepemiKH, HHOrjga ¢ HeboabINOH HacTbhIO JHCTOBOH NJACTHHKH, H TeM
HJIH MHBIM crnocofoM coefHMHAIT NpUBOM ¢ nogsoeM. [IpMBMEKH TpPaBAHHCTHIX
pacTeHHi (HAIIpHMep, TOMAaTOR) AenaloT B pacuien. Yrobwl npueuBKa OblJIa yiad-
HOH, HYKHO NpH:KaTk KaMOHi npueoa Kk Kambumo noasosa. MecTo NpHMEHMEKH TyTO
OOBAZBIBAIOT MOYANOM MJIM JEHTOR M3 NOJMITUICHOBOH IJICHKH, a Cpe3 NeHbKa
samassiBatoT Bapom. Ecnu npuBMBKa cAelaHa NpaBMILHO, IPOM30HAET cpacTaHue
MOABOA ¢ NPHMBOEM M MOYKH INPHBOA HAYHYT PACIYCKATHCA.

PAZMHOKEHNHE EVIBTYPOII TKAHEH. B nocnegHee BpeMs IIMPOKOe NpHMeHeHHe
B HApPOAHOM XO03AMHCTBE NOJYYMJ eIé OAMH crnocod BereTATHBHOIO pasMHOMKe-
HHMSA — M3 OJHOH KJCTHM MM KYCOYKA THAHM. JTO TAK HAZLIBACMLIH MeTO] Kyib-
Typel TrRaHei (puc. 110). O nosgoasier 3a CPABHHTENLHO KOPOTKOE BpeMs
Ha HeDONBIIMX NA0OIAAAX, Jaske B NpobHMpKe, NMOJYyYaThH MHOTOYHCIEHHOE MOTOM-
CTBO ONpeJe/IEHHOrO pacTeHHd.

B cnenmmanbHbeIX KaMepax, B KOTOPHIX NOAACP:KHBAIOT ONpeJeNéHHYIO TeMIe-
paTypy, BIAMHOCTE M OCBCUIEHHOCThL, KJeTKHM oO6pasoBaTeNbHOH TKAHM AKTHBHO
AenfATcsHs, H M3 HUX oBpasyioTcss KPOXOTHBIE PACTEHHS.

B Hacroaumee Bpemsa aToT cnocof MCHOAB3YIOT JANA PASMHOMEHHS OpPXHJIei,
Ca/IOBOM TIBOSAHKH, repbepbl, MeHbIIEHA, Kaprodensa H APYIHX KYJIBTYPHBIX
H JIeKOPATMBHEIX PACTEeHHM.

Henonbaya kyawTypy THaHel, MOMHO HOAYHYHTH OONBIIOE KOJMHMYECTBO Iioca-
AodHOro martepuana B giwoboe Bpems roga. OdeHb BasKHO, 4YTO NOJYYaeMblil 1o-
caJl0o4YHBIA MaTepHas He 3apaxeéH HUKaAKUMH 60JIe3HeTBOPHBIMH MHKPOOPraHM3Ma-
MH.

S3HAYEHHE BETETATHBHOTO PASMHOMKEHHA B NPHPOAE. Binarogapa BereraTus-
HOMY pPa3MHOMKEHHMI) MHOIME pacTeHHH DLICTPO pacceIfioTcH, 3aXBaThIBAH HOBLIE
TePPHTOPHH,

KpoMe Toro, B HEKOTOPBIX CIAYYAAX CeMeHHOE PAZMHOMKeHHe ObIBaeT 3aTpyi-
HeHo. Hanpummep, seMIAHMKA WJIH CHBITH, PACTYIHMe B TeHH, NPaKTHYECKH
He IBeTYT M He 06pasyiorT IIOJOB M ceMAH. B TakMX yCIOBHAX OHM PasMHOMKA-
OTCH B OCHOBHOM BereTATHBHO. BasMHVYIO pOJL BEreTATHBHOS PA3MHOMMEHHE HUrpa-
€T B pacnpocTpaHeHHMHM TAKHX pacTeHHl, KaK JaHAbII, MalfHHK, *KHBYYKa H Jp.
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§ 26. BeretatvgHoe paimMHOXeHe pacTeHind

3ANTOMHHTE

Yeperok * Ornpeick * Orsogok * [lpuereka * [lpusos * [logeok * Kynsrypa
TKaHeH

MMPOBEPBLTE CEBA

1. Kakue cnocobbl pazmHoskeHWs HapsemHbiMW noberamu Bol 3Haete?

2. Yo Takoe uyepeHok?

3. C kako# uenblo NPOM3BOAMTCH NPMBMBKA B cafosofcree?

4. B kakoe Bpemsa cnefyer NpoBOAMTH NPMBMBKY YEPEHKOM, a B Kakoe — noukomn?
Mouemy?

5. Kakoe 3HauyeHWe WMeeT BereTaTMBHOE Pa3aMHOMEeHWe B npupope?

NOAYMAMTE!

Mouemy MHOrWe KyNbTypHbie PacTeHWA Pa3MHOXAIOT BeretaTusHo?

ﬂ%%ﬂﬂfﬁﬁ%%%%%ﬁﬁ%ﬁﬁ

Mosa naGoparopus

BbIITO/THHUTE 3AQAHHE

PA3MHOXEHME KOMHATHOIO PACTEHMA YEPEHKAMMW

1. OcropoxHo cpexbre crebnesble YepeHKHW ¢ 3—4 NUCTBAMM © NPEANOXKEHHbIX BaMm
KOMHATHBIX PacTeHWM.

2. Ypanute ¢ HMX ABAa HWKHMX NIMCTA, NOMECTUTE B CTaKaHbl MAM BaHKK ¢ BOJOM Tak,
ytobbl HUXHMA y3en Boin B eoge. ocTasbTe YepeHKM B TENNOE M XOpPOWOD OCBE-
WEHHOe MecTo.

3. Yepea kaxabie 3—4 cyToxk BOAy B COCY[Jax 3amMeHAHTE OTCTOAHHOW BOQONPOBO-
OHOW BOOOH.

4. HakpoWTe uvepeHkW CTeKNAHHOW OaHKOHW M BbILEPMKMTE HA PAacCesHHOM CBeTy
Ao Tex nop, NoOKa Yy HWAX NOAHOCTBHD He paanubﬁrcn KOpHEeBaA cHCTema.

5. Hakpo#Te u4epeHkn cCTeKNAHHOW OGaHKOH W BbLIAEPXKHTE Ha PACCEAHHOM CBETY,
M NOYKK HE TPOHYTCA B POCT.

6. Begure perynspHbie HabniofeHMa 3a POCTOM W Pa3BUTHEM YepPEHKOB.

7. OanHbie zanvcbieante B Tabnuuy.

BAara
HazsaHue Ha4yana Sae
pacTeHHA Ha4ana obpazosaHua s A S Hauana pocTa
YyKOpeHeHHR NMPHAATOMHBIX rol ik noberos
KOpHeH




Cray

R LT N P W G PO R LW W G PR o

fmasa 3. XW3HEOeATENLHOCTE PacTeHHA

8. MNpoarHanuavpylTe nonyyeHHsle peayneTathl. CpaenakTe BbiBoAbl W obcyguTe
MX B Knacce.

ANA NII0603HATE/IbHbIX

o [lepvog yKOpPeHEHWA WHOMBMAYANeH ONA Kaxporo pacteHua. Hanpumep, yepeHku
KOMHATHOrO PacTeHuA Koneyca ykopeHawTca Ha 8— 10-e cytku, TpageckaHuymm —
Ha 4—D5-e cyTkd. Heckonbko aonblie NPOMCXOAMT YKOPEHEHWE YEPEHKOB XPWU3aH-
TeM, cnuped, popauLMM. YepeHkH, BIATbIE C HHXKHWX BETOK MAW C MOMOQOro pac-
Tenus, obpasyoT noberw, KoTopble foNro He 3auseTalnT. YepeHkH, B3sTbie ¢ Bepx-
HWX BETOK, DAAYT PacTeHWA, KoTopble GbiCTPO 3auBeraior.

s Y HekoTopbiX pacTeHWi KopHesWwia BbiBaloT orpoMHoW AnWHbl. Hanpumep, matb-
M-Mayexa Ha OQHOM KBagpaTHOM MeTpe no4ebl MoxeT obpasosath KOpHEBMLLE
AnvHon Bbonee 200 m, Ha kotopom umeetcs okono 2500 nouex. Ecnu yuects, uto
Ha 3TOM pacTeHWW CO3PEeBAeT eUlE W MHOrO CEeMAH, TO MOXHO NPeAcTaBWTb, KaKoe
OrpOMHOE YWCNO NOTOMKOB OHO NAET.

e C nomouwpio MeTofa KynbTypbl TKAHeH YAANOCh HAnafWTh NPOMBbILUNEHHOE NPOoW3-
BOJCTEO TaKOro PEeAKOro M UEeHHOro NeKapCTBeHHOrD PAacTeHWA, Kak KeHbllueHb
(puc. 111). Ecnu B ectecTBeHHbix ycnosusx Tonbko K 50 rogam macca wopHsa
»eHblueHA coctaenser okono 50 r, TO B MCKYCCTBEHHbIX YCNOBMAX 3Ty Maccy no-
NYYAKOT NPHUMEPHO 3a LWEeCTb-CeMb Hegenb.

KeHblieHb npefcTasnser coboi MHOTONETHHK M3 ceMencTBa apanuesbix. Moneatsie
CBOMCTBAa PACTEHMS W3BECTHbI EUIE C JABHMX BPEMEH, YNOMMHaHWe O ero nevyebHoMm
athcpexte 3admkcupoearo 8 | B. go H. 3. B Kutae, «)KeHb-weHn» ¢ KWTanckoro nepe-
BOAMTCA KaKk «4enosBek-kopedbs. KopeHb eHblueHs SABASETCA NEKAPCTBEHHbIM
CbipbéM, TaKXKe [OKa3aHo, YTo uenebHbiMW ceoicTeamu oBnafalT M Haf3emHble
yacTM pacteHus — crebenb, NMCTbA, LBETKW M cemeHa. KeHbleHb obnagaer moll-
HBIMH TOHM3UPYIOLWWM W OBLLEyKpennsiouMmM ceoicTeamu. Yaule Bcero KeHbileHb
ynotpebnaioT 8 BMAe HacToek W 3KcTpakToe. BawHo avate, uto ynotpebnenue npe-
napartos ¢ eHolleHem NoA6MpaloTCA TONbKO BPaYaMi MM CNeuWanucTamu, 8 cTporo
HHOMBHAYANBHOM NOPAAKE.

B Kopee 4 KuTae KopeHb KEHbLUEHA TAKNE WCNONLIYIOT ANA NPUrOTOBAEHWS
nuwm. Kutaickan TpaguuMOHHAA MeMUWHA CYWTAET, YTO NPenaparhl XKeHblUeHs npof-

NEBAKDT HMHMIHE W MONOOOCTb.

Puc. 111. XeHbleHb
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Kpartkoe coagepsxkanue riassl 3

ObMeH BellleCTE — OCHOBHOEe CBOIICTEO Becex opraHuamob. OpraHuaMEl Henpe-
pEIBHO 0OMEHMEAIOTCH C OKpY:KAOLIell cpefoil peimecTBaMu M s”eprueii. C npe-
KpaljeEneM 0OMeHA Bel[ecCTB NPEKPAIIAETCA WM M H3Hb.

IInTarne — Heo6xoauMoe ycloBHe 0OMeHA BellleCTB. ¥ PACTEeHHIl BBIJeNAOT
ABA THIA NHTAHMA: MHHepaJsHOoe (DOoYBeHHOe) HW BozAymHoe (doTocHHTEeR).
Pacrenusn obpasyloT opraHMvYecKHe BellleCTEA M3 HEOPraHWMYecKHX ¢ HUCIOoJIL30Ea-
auem osHeprun ConHna HUaM sHepruu, ocsoboskpgawigeiicd B Xofe XUMHHYECKHX
peaxmmit.

IsixaEMe — npollecc NMocToOAHHOTO 00MeHa rasaMu (rasoofMeH) MesKIy Opra-
HH3MOM M OKpy:Kalkomleil cpemoii. B pesvakTaTe ABIXAHHA ocBOGOXMKJaeTcHA SHep-
rudA, 3AaKJIIOYEHHAA B OPraHHYecKHX BellleCTBAX KJIETOK. JTA SHEPrHA HCHOJIL3Y-
eTCH [ANA OpOIeccoB MHUIHeJeATEeALHOCTH OPraHnsMa: MUTAHMSA, POCTA, PASBHUTHA,
PASMHOMKEHUA, TIepeJBHKeHHS BeIlecTB.

TpaHcOopT BelIecTE B opraHusMe obecleYHBAET CBA3hL Me)KJAY BCEMH OpraHaMu
OpraHHWEMAa W ¢ OKpy:Katmed cpenoil. TpaHcnmopTHasA cHcTeMa pAcTeHWI Ipejn-
CTABJIEHA COCYJAAMH M CHTOBHMIHBIMH TPYOKaMH.

Brigenenne — oceoboxjeHMe OPraHM3Ma OT BPeJHLIX NPOAVKTOR KH3HegeH-
TeNLHOCTH,

PasmHOMXeHHe — BOCOpOoH3BeleHHe cebe MoAoOGHLIX OPraHM3MOB — OCHOBHOE
CBOMCTRO BCETO KUBoro. Pasnuualor Gecnonoe W moNoBoe pasMHOXKeHHWe. Becnonoe
PasMHOMKeHHe OCYINecTRIAAeTCA JeleHHeM, clIOpaMH H BereTAaTHBHBIMH opraHami,
ITonopoe pasMHOMKEHHEe — pasMHOMEHHEe, B OCHOBE KOTOPOrD JIEMHT OIJIONOTBO-
PEHHE — CAHAHHME MVXKCKOH M JKeHCKOH IMOJOBRIX KJIETOK.

PocTr — yBenuueHHe Macchl ¥ pA3MepOB OPraHM3Ma — OJHA M3 ocobeHHOCTedl
BCEX JKWBEIX oOpranMamMoB. PacTemua pacTyT B TedeHHe Beell KHU3HM.
HnauenayansHoe pasBUTHe — pPA3BUTHE OPTAHMEMA OT 3aPOSKAEHHA (3HUTOTHI)
0 eCTECTEEHHOH CMepTH.

Crpoentte pacTenuil cBA3ZAHO He TOJALKO cO cpefoit oburanms, Ho M C TeMH
OpoleccaMy HHU3HeleATeNbHOCTH, KOTOPEIE B HUX MpOTeKAIOT, a CTPOeHHe opra-
HOB oOpeflelfAeTcA BLINDONHAeMBIMH HMH QVHKIHAMHA.

3HanuA 0 KH3HH pacTeHHi HeoOXOAMMEI YeNOBEKY JIJIA VCIENIHOTO BLIPAIH-
BAHMA KYJILTYPHBIX pAaCTeHMi, JANA cOXpaHeHHs M YMHOMKeHHS PACTHTEILHOTO
MHOTOODpAasusa B NpHpOIe.

v ITpoexTsl M HCCIeJOBAHUS I

1: VYnpasnenue pocToM pacTeHHI.
2. Bnavenme nMcTONALA B JKH3HH pACTeHHIL.

3. MenonvsoBanre MeTOOB THADONOHMKM M A9PONOHMKH NPH BhIpALMBAHHN
pacTeHHH,
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Cnpasounas undgopmanms

NucropacnonoxeHue

MNpAMOCTOAYMIA MogHUMMaoLWMnca
(BOCxOOALLMIA)

Monay4wia

MyToB4aToe HaxpecT BhioLLmitcs Liennsiowmiics
CYnpoTUBHOE

ﬁ I
|
1
il
|

Oxpyrnsiia YHeThipExrpaHHbii Kpsinatkii PeBpucTuii
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M A M ATEFTINN AT WE S N T W N
CrpaBoyHan HPopMaLmna

MpukpenneHne nucra Kk ctedbnio
Twun nucta no popme ero BEPXYLUKN

AN

OcTpblid  3aocTpéHHblii  OTTRAHYTbIA

Tynoii Buiemuareid  YoeuBHHBIA
XunkopaHne

Huaberawwme Cretneobbemnioumii

Cpocilumecs MNpoH3EHHLIA Oyrosoe Mane4sartoe Mepucroe

Tun nucta no popme ero Kkpas

ROROROK

UenesHokpahunit  PecHumyaThii MuneyaTtein ByGHaTwiii CTpyroBuaHbIA

D& PP

NNopopuyatwit  C BOAHMCTEIM ¢ Belemyateid  PomBosuaHsii
Kpaem
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CrpagoyHas MHBopMalms

CtpoeHue NONHOro UBeTKa

Thi4MHKa
NenecTok
BEHYMKA
Prinbue
MecTuk

Cronbuk
HYawenucTuk
3aenAdb
Ueetonoxe

LigeToHoxKa

MoTeinbkoeblid  OdeyryBuii BOpoHKOBMAHLIA  KONoKONL4YaTLIA

MNatraybuaTbii MaATUAONACTHBLIRA
‘ i
Tpy6uato- 3edanuateil  HasykoBkIA MatupazgensHeid  MaTtvpaccedéHHbIR

KONOKOMNBYAThIA
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MW AT M ATEFTITN R IT W AT B W
CripagovHas MHPOPMAaLIMA

Twun nucta no ¢popme NUCTOBOW NAACTUHKMK (1)

OpantHbIiA HiauesrnaHLIA O6paTHosiuesnaHeid  JlonatyaToli

4 %ﬂ% |

KonkeBnaHbIA CrpenoBvaHbIR Okpyrnein NaHueTHBIA

NupoeraHelida  MepucTo- Mepucto- MepucTto-
NONacTHLIRA pacceqeHHbIn pasfensHLIN

MapHo- HenapHo- MNpepblBUCTO-
NEPUCTOCNOXHLIA  NEPUCTOCAOXKHLIR NepucThIi NepucTLIA
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CnpasodnHas MHpopMaLus

Tun nucTta no ¢popme nucToeoi nnacTuHKK (I1)

O6parHo-
CepaueBnaHbLIR

NiHeiHbia LuToBrAaHbIA

WMrone4aTteii YeluyA4aTolia KnvHOBWAOHLIA

Mane4aTononacTHbIA ManevaTopazgeneHbIA

TpoRYaTOCNOKHbLIRA ManeYaTocnoXHBLIA CTonoBMOHBIA
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| BererarugHoe pasMHOXeHIe pacTeHii
08 _.-.,;- 1o L= =

Tunsl nnogoe

Nuectoska ApobBusil nnog




N AL N W G A R A o LW i o W G PR o

BereTaTiBHOe Pa3MHOXEHUE PacTeHMIA

Coueetua
i T
\as
i 4
3
Kucte LWmTok Konoc Cepéwxka [Mouwatox  CnoxHbIA KONoo

) Q

8 27N
C&fﬁ\ {j ol ,,,%

o \
O

~

d

&

MeTénka CnoxHBIR KonocoBuwaHasa CnoxHaa
LMTOK KHMCTh METENKa

3OHTHK CnoskHBIA 30HTHEK JoXHBIA 30HTHK
'S
o, , -
—{
KnyBouek, Monoeka Kopauxka Wnwka
ny4ok
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CJIOBAPb TEPMMUHOB

A
Artorpod (or rped. aymoc — cam M mpoge — NHIA) — OPraHMsM, crocod-
HEIH CAMOCTOATENBLHO MpeBpAaIlaTh HeOpraHHWYecKHe BellleCTBA B OpraHHMYecKHe.
HanpuMmep, pacTenns obpasyoT VIVIeBOAEI U3 YIMIEKHCIOTO Tasza ¥ BOJBI ¢ HCIOME-
30BAHHWEM 3HEPTHM COJHEYHOT'O CReTa.

Boraunuka — obnacte GHonoruM, M3ydamwnjas CTPOeHHE H KH3HEAEATE/NLHOCTH
pacTeHHH.

B
Bakyons — B pacTHMTeNBHOH KJI€THKE — IIOJOCTh B IUTONJIAZME, OrpaHUYEeHHAA

Memﬁpannﬁr M 3al0JHeHHad KJAeTOYHBIM COKOM.

Bua — ocHOBHASA CTPYKTYpHAA eIHHHIIA B CHCTeMe JKHBLIX opranuaMos, Hassanne
KAajyJIoro BHJA COCTOHT M3 JIBYX CJOE: NepBOe MOKASBEIBAET HA NPHHAAIEXKHOCTE K
poay, a BTopoe — cofCTEEHHO BHJIOBOE, VKAZBIBAKIIEe HA OTIHYHE JAHHOTO BHJA
OT APYIHX BHAOE TOrO Ke poja.

r

I'amera (oT rped. zaMemec — MVYHK; 2aMeme — JKeHa) — IIOJOBaA KJIeTKa (aiime-
KJeTKa, clepMHH, clepMaTo30M/), KoTopada ofecnednBaeT Nepejadyy Hacle[CcTBeH-
HOH WHGOPMAIIHNY OT DOAWTENell K ITOTOMEAM.

l'amerothur — pacTeHme, Ha KoTopoM obpasyioTcsa raMeTh! (MOJMOBBIE KJIESTKH).
I'ereporpody (oT rped. zemepoc — ppyrod u mpoge — nuua) — OpraHMaM,
MHTAWIIHACA FOTOBBIMH opranHMYecKMMH Bemjecreamu. lereporpodamu aABnAwT-
cA MHOorme GaxTepuH, Bce rpubbl M KHBOTHBIE, a TaK)Ke HEKOTOPbI¢ pPacTeHHSA
(mapasuTHYeCKHe, HACEKOMOAIHEIE).

A

JIpeBecHHa, HIn KcuieMa, — NpPOBOJALIAA TKAHB ¥ PACTeHHI, IO KOTOpPOH Iepe-
ABHTA€TCA BOJA C PACTBOPEHHBIMH B HeH MHHEPANbHBIMH COJMAMH (BOCXOMAIIHA
TOK). XapakTepHu3yeTcA eXerogHbIM NPpHPOCTOM B AJHHY M IIHPHHY.

K

Jdinsnenunan dopma — BHelrHMA obAME pacTedHil M EHUBOTHBIX, OTDAaMANIIMIA
npucnocofIeHHOCT: OPraHH3MOB K KOMIJeKcY abHoTHYecKMX W OHMOTHYeCKHX
VCIOBHH BHelllHeH cpeiipl. PasnuyaloT cleiyiouiHe KHU3HeHHLIe (POPMBI pACTeHHI:
flepeBbA, KYCTAPDHHMKH, KVCTADHHYKH, NOJIYVKYCTADHMKH M TDABEIL.

3aBaze — pPacIHpeHHaA YacThk NeCTHKA [EeTKA, KOTOpad COIJepPAEHT B cebe cema-
aavaTKH. B 3aBA3H MoMKeT ﬂ]DPMHPUBaTb{:H OOIHH HJIH HeCKOIBRO CeMA3ZaAYMATHOR.

3apoasim — 3a4YaTOK HOBOI'O PACTEHMA B ceMmeHM. PaspumpBaeTcs m3 3uroTel, obpa-
3VIOLIeHcsa B Pe3yjbTaTe CAMAHHI raMeT.
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Sapunumenmii MeIlloK — [MeHTpadbHad YacTh CeEMAIAYATHA IBeTKOROI'D DACTEHHSA,
E ROTOROM pPaiBHBAeTCH ANNEKIeTKA H OPpoOHCXOIHT JBOHHOE OIIOMOTEODEHHE.

3apocToKk — MOJ0BOe TIOKOJeHHe (raMeTodHT) ¥V BRICOINX CIOPOBBIX PACTEHHH
(nnayHoB, XBoleil ¥ NAITOPOTHUKOB). 3apoCTOK PA3BHMBASTCHA M3 CIOpPEI M obpa-
ayeT MY:KCKHe W KeHCKHe [0J0Bhie OpraHkl.

durota (or rped. juzoma — COeOHMHEHHLIN BMecTe) — ONMOAOTBODEHHAaA Aiie-
KJIeTKa. JT0 KJIeTKa, 00pasyinadcda IIpH OIUIOAOTBOPEHMH IIVTEM CIHAHMA MYHK-
CKoHl | eHCcKoH ramer. CoJep:KHT HacleJcTEeHHYID HHQpoOpManuio oT oboux
POAMTENEH.

151

H3aMeHYMBOCTE — BOSHMKHOBEHHME HOBBIX NPHM3HAKOE YV NOTOMCTEA, OTIHMYAIOIIAX
€ro OT pojAHTeNei.

K

Kambuit — oanopannsiil cnoit obpasoBaTenbHol THAHH, PacHoOsKeHUbI MexIyY
IpeBecHHON B aybomM. 3a c4éT JeleHHA KJIeTOK KaMOHA OCYLIECTBIAETCA YTOI-
nieHne creblell W KOpHeH roJOoCeMeHHRIX W JIRYAOJBHBIX IIBETKOBBIX PACTEHHI.

Eaybenr — BHIOMEMeHEHHLIH NojzeMHBIH nober, cTefelbh KOTOPOTO PAZPACTAETCH
M HAKAIIJIHBAET 34IlaCHLIE NHTATeJILHLIe BelnecTBa. CHOy:HHT A8 BEreTATHBHOTO
pasMHOMKEeHUA pAcTeHHA.

H’DH}F\G HapaACTAHMA — BeDXYVIIeYHAA 30HA KOHYHKA nofera # KOpHA, ClOoMeHHAA
0CcODBIMHM KJeTKAMH DﬁpaSOB&TGHhHﬂﬁ THAHH.

Kopa — obmee HasBaHHEe COBOKYIHOCTH TKAaHeH, PaclojOKeHHBIX CHApPYIKH OT
kaMmbma. MMeerca Kak B cTebnfAx, TAK M B KOPHAX, COCTOHT M3 TKAHEH paziaHt-
HOTO CTPOEHHA M NPOHCXOMKIEHHA.

Kopra — Hapy:xKHa# 4acTh Kopbl pacTeduil. E:xerosino Hapacraer sa cYéT oMepT-
BIeHHMs] KAETOK HHMKe JeMallero ¢Ja0f MNOKPOBHON TKaHH.

Kopens — 0ilMH H3 OCHOBHBLIX BereTATHBHLIX OPraHOB pPaAcTeHHi, cay:xammil auis
NPUKPENIeHna K cyboTpary ¥ NorvioieHus U3 Hero BoAbl ¥ MHHepaJdbHBIX ITHTa-
TeJBHBEIX BelllecTR,

KopreRoii BOJOCOK — KJIeTKA NOBEPXHOCTHOTO CI0A KOPHA B 30HE TOTJIOIIeHHA.
Hmeer Boirapyryio GopMy, LOCTHrAeT HECKONBKUX MHITUMETPOB B IJIHHY.
Kopaepol wexank — samuTHoe obDpasoBaHHe pacTyIeH YacTH KOHYMKA KOpPHA.
CoCcTOMT M3 HECKOJIBKHMX CJ/I0EB KJIETOK M MMeeT (POPMY KOHYCOBHAHOIO KOJMNAYKA.

RDpHEIIJlﬂ,D’, = YTG.‘I‘[II'IEHHGE BHAOH3MEHEIHe INTaBHOM KOPHA H HNHWMAEHEero VHacTHa
L‘-TEE.FIH, Chysalliee JANA OTJOXMeHHA 3allacHBIX MHTATENTRHRIX EBEeIllleCTE.

KopoGouka Mxa — oOpraH MOXOBMAHOTO PacTeHHM#A, PA3BHBAIOIIMICA M3 3HUTOTHL
B kopobouke popMHpPYIOTCA CHOpPB MXA, MOTOMY €€ HABLIBAKOT cnopoduTOoM.

JIscr — OJMH M3 OCHOBHBIX BereTATHBHBIX OPraHOB BBICIIMX PACTeHMI, 3aHMMA-
oIni GokoBOE MoJOseHMe Ha ocH nobera (Ha crebie) ¥ BRIMOIHANIOHNE GVHE-
nun GoTocHHTesa, MCNAapeHHMA M razoobmena. PaznuualooT JAHCTEA NpPOCTHIE H
GO HBIE.
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JIncropacnonoxkenne — 3T0 NOPAJNOK pasMellleHHA THeTheB Ha nmobere. CyuiecTByer
TPH THIA JIHCTOPACIIONOMKEHHA: odYepéaHoe (MAM cHHpaidbHOE), CYNPOTHBHOE M
MYTOBYATOR.

JIye, unu drosma, — npoBojAmad TKAHLE V COCYAMCTHIX DACTEHHWI, NpeACcTaB-
nswoas coboil COBOKYNHOCTL KJAETOK, N0 KOTOPLIM B PACTEHHH IIepeMeLaloTes
opraEnYeckHe BelllecTBa, obpa3oBaHHBIe B Hnpolecce (GoTocHHTEe3a (HHCXOIAIIHIA
Tok). BmecTe ¢ apesecHHOi ofpaszyeT MpoBOAAINYIO cCHCTEMY, 00beIHHAIOIIYIO BCe
OpraHesl pacTeHHA.

JlykoBHIIa — BHIOH3MeHEéHHBIH NoGer ¢ KODOTKHM VIUIONEHHEIM cTebneMm (ero
HAZLIBAKOT «,H,GHH,ES} H MACHCTBIMH WeIIVeBHIHBIMHA JHCTBAMH, B KOTODBIX 3alla-
caloTcA NHTATeNbHBIe BemjecTBa. CAVMAHT A1A BereTATMBHOrO BO300HOBIeHHA N
PasMHOMKEHHA.

M

Memxagoysane — yuacTok crebnas MexIy ABYMH CMeXMHBIMHM yanamu nobera.

MecrooGuTanMe — YHACTOK CVIOIM MNH BOAOEMA, 3AHATHIH OpradMsMoM, TPYHOOH
ocobeil ogHOrC BHJAA, B oDnagamIOuil BceMH HeoOXOIMMBIMH ANA HX CYINECTBOBA-
HHA YCIAOBHAMH (KJIHMAaT, peabed), NoYBa, ODHIOIA B Op.).

MoxoBuaHBIE — OT/JE] BBRICIIMX CIOPOBHIX pacTeHHH. OJHOJIOMHEBIE U JIBYJAOMHEIE
MHOTOJIETHHE HH3KOpOCJLIe Tpaesl, BoAbIINMHCTED TKaHel v HMX ciaabo pazeuTO,
OTCYTCTBYIOT KOpPHH.

H

Hucxopamuit TOK — IIOTOK PACTBOPEHHBIX OpPraHMYecKHMX BellecTB, obpasoBaH-
HBIX B npouecce oToCHHTE3a, [0 NPOBOAAINEH THanM nyba depes Bce OpraHsl
paACTEHMA! OT JAHMCTHEE K APYIHM HacTiAM pacTeHus (KOpHAM, HNOYKamM, HBeTHaM).

O

OxonommogEMK — Hapy:XHafd 4YacTh Naofa, o6pasoRaHHAA M3 CTEHOK 3aBA3H.
Brinonaaer paznuvuHble QYHKIHMH 3al{MTHEl CeMAH.

OxonouEeTHHE — COBOKYIHOCTE HNOKPOBHBEIX JHCTOUKOEB HEBeTHA (YalIelHCTHHORB
M JIENIeCTKOB), OKPYMKAKIMX M SaU{HIA0IIMX THEIYMHKH H necTuk. Pasauuator
npocToil U chaosHbBI (IBoiHON) OKOMOUBETHHE.

OnnogoTEOpeHHe — CIAHAHWE AP MYMKCKOH (CHepMATO30HMJ, COEPMHI) M JKeH-
CcKOM (ANIeKJIeTKA) NOJOBEIX KJIETOK, B Pe3yAbTaTe Yero o06pasyeTcAa 3Urora, KOTo-
pas JaéT HAYAN0 HOBOMY OpPraHH3MY.

Opran — uacTs 1e70r0 OPraHH3Ma, BBRINONHSAIONIAA B HEM ONpefeneéHHYI0 QVHEK-
uuio. OcHOBHEIE Opraikl BEICIIMX pacTeHuil — 5T0 KopeHL u nober.

IT

IlecTHK — OCHOBHAA YaCTh LBETKA, YYACTRYIOIAA B obpazosannu naoga. Cocrout
M3 3aBA3M, CTONOMKA W PBLIBIA.

Ilaom — oprai pasMHOMKeHHA IBEeTKOBBIX pacTeHH, pasBHBaIO{MITcHA M3 [BeTKAa
U cofep:amuil cemeHa. PyHrnua nnojga — GopMHpOoBaHHe, 3all[MTa M pacnpo-
cTpaHeHHe CeM#AH.
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IMoGer — OAHH H3 OCHOBHLIX ODraHOB BRICIITHX p&BT’EHHﬁ, COCTOANIHIA H3 OCeBOH
9acTH — ETEﬁJIH, OTXOOAIIHX OT Hero O0OKOBRIX YacTeH — JHCTHEB H nasyiuIHbIXx

yacTeit — nouex. IToBeru ObIBAIOT BEreTATHEHLIMM M FeHEePATHUBHLIMH.
Tlourka — sauarounniil nober eBeicinuX pacrenuit. IMouwxy OniBarT BereraTHMBHLIE
H reHEpPATHBHBbIe ([BeTOYHKIZ), DOKOBRIe M BepXVIIe4YHbIe,
Ilsiabiia — COBOKYIOHOCTh OLLALIEBBRIX 3€peH (HMIAH NOBIMHHOK), CAVIKALIHX A0A
OOJIOBOTO PASMHOMEHHSA CeMeHHBIX pacTeHMI.
IIansnepas TpyiKa — TpyOYATHI BHEIPOCT NBUILIEEOrc 3epHa (DBIIMHKH), HO
KOTOPOMY CHEPMHH JOCTABNAIOTCA K AHIEKIeTHE.

E

PazspuTHe — KadecTBeHHOE H3MeHEHHE B CTpOCHHH H AH3IHeJeATEeNbHOCTH HHBO-
ro opraggama H ero gacTeit.

PazMHOKeHHe — VBeIHYeHHe uHcaa ocobeli onpenenéndoro ruaa. Heobxoanmoe
CBOMCTEO HMBBIX OpraHuaMoR, obecneurealollles NpoJIeHHe CYINECTRORBAHMA BHJIA.
PazauuawT ABa THIA pasMHOMKeHHA — Oecrmosioe W IOJ0BOE.

Pasvuomxenne Gecrnonoe — pPAMHOMEeHHE, NMPpOHCXOALIlee fea YHACTHA MNMOTOBBIX
KIETOK H ONIOJOTBODEHHMA. PazinuawT BereTaTHEBHOE pasMHOMeHHe, pazMHOMKEe-
HHe CcIIopaMH H JeleHHe KJIeTHH HalBbBoe.

PazvmuoXeHHe BeTreTATHEHOE — PaSMHEHOSAHEHHe PRACTEeHHA erc BereTATHEHRIMH
JACTAMH Tena (KopHeMm, noferom: crebiem, THCTEAMH, DOYKAMH).
PazmHOZeHHe TOJOBOE — PAZMHOMKEHHE, NPH KOTODPOM NPOMCXOAMT CIAHAHHE
Afep MMEHCHKHMX M MYMCKHX HOJNOBBRIX KIETOK.

PHBI]I'I\.EI, — HHTeBRHIHOe KﬂpHEHGﬂﬂﬁHﬂE D‘ﬁpﬂﬂﬂﬂﬂl—lﬂe ¥ MXOB, JTHIllﬂ.ﬁHHROB, HeRKOo-
TOPBIX BoAopocneil u rpufios, cayxkaiiee Ans 3aKkperLIeHns cloeBHIa Ha cyberpa-
Te H NOIVIOIIeHHA H3 Hel'0 BOJAbBI H IIHTATEJbBHLBIX BellleCcTB.

Poct — YBenlHYeHHe MACCRI H PasMepDOB OPTraHHa3Ma H eTr0 OTAeTBHRIX ODPTaHOB.
Pocr kmeTkn ocymiecTBIAeTCA NOYTEM e€ pacTiykeHHsa. PocT MHOrokIeTOWHOTOD
OpraiMiMa OpOoHMCcXOoOHdT 3a CYeT VBeJHYeHMA YHCIa M MAcChl HISTOK.

Prinsne — BepXHAH HACTL ECTHKA [BETHA, BOCHPHHMMAMINAN OLLILIY IPH ONLI-
JeHHH.

C
Cemugona — nepesiit auer (o4MH, SBA MJM HECKOJABKO) sapojasiinesorc nobera,

cthopMHPOBAHHOIO B ceMeHH pacTeHus. MMeeT KpynHLI yTOMIMEHELIN B, cofep-
AHT 3aNacHBle MHTATelbHLIe BelllecTBa, HeoOXoAMMBIe A8 NPOpacTAHHUA CEMeHH.

CemazayaToKk — MHOTOKJIETOYHOE DﬁPESDB&HHE CeEMeHHBIX pﬂCTEHHﬁ, H3 KOTOPBIX
PAa3BHBAETCH CEMA,

Cum6HM03 — pasznuuHble (POPMEI COBMECTHOTO CVIIECTBOBAHMA (COMHMTENh-
CTRA) OPraHMZMOB pazHBIX BHJA0B, o0ORIUHO NTpHHOCHIEro oDOHJIHYID MOIBIY.
JIumaiawk — cumbuos rpuba ¥ BogopocaM MM HaHoDakTepMM, MHKOpHM3a —

I‘!}Hﬁﬂ. H BbhICIIero pacTeHHHA.

'E..TIHBBHIIEE — BeTreTATHBEHOEe Teno BD,]IGPGCJIEﬁ, JHINAHHHKOE H HeKOTOPEIX MOXO-
EHJHBIX, He pEﬂ‘IJIEHéHHGE Ha OPraHbl H He HMeIese HACTOAIIHAX THaHe,

: vk.com/materiat 100
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Cougetme — nofer (HaM cucTreMa noberos), HecymHil 1eeTkH. B 3aBMcHMoCTH
OT CTeleHN PazBeTBIEHHOCTH Hobera paziudaloT IMPOCTHIE M CJ0MKHBIE COIBETHH.
CnepMuii — My:XCKafd NOJOBAA KJeTKa (ramMeTa) BRICIIHX PACTEeHHIH, He HMeOIan
OPTaHOB ABMKeHHA (GKryTHkor). IlogBMikKHLIE CcHIepMHH HASBLIBAIOT CHEPMATO30H-
DaMu.

Conopa — coenuanHM3MpOBAHHASA KJIeTKA pACTeHUH M rpuboB, caykaniasa JJIA pas-
MHOMKEHHA M PACCEeTeHHA.

Crefens — oceBad 4dacTh nofera pacTeHui, cOCTOAINAA M3 V3J0B H MeXJA0ys3-
auit., Hecér na cebe nHcThA, MOYKH W OPradHbl CHOpoOHONIEHHMA (¥ CIOPOBRIX),
a ¥V [NOKPBITOCEMEHHLIX — IBeTKH H IJI0JBL.

Tpaucnopr BemecTs — cM. Bocxogamuit Toxk m Hucxogaomi Tok.

TerMHHKA — MYXKCKOH PeNpoJVKTHBHBIH OpraH IIBeTKA, COCTOHNT H3 TRIYHHOYHOMH
HHTH H NBIJEHHEKA.

Y

¥zen — wacTh ocH nobera pacTeHMA, Ha KDTDPDfI Dﬁp&BFI{ITBH JHCT, MNa3yinHasAs
noYKa, MHHOTAAa NMPpHIATOYMHBIE KOPHH.

¥Yereuue — coenHanH3HpoBaHHOe obfpasoBadHe KOMKHIB (pIHIepMHCca) pacTeHHI,
COCTOMALIee U3 ABYX 3aMBIKAKINX KIETOK ¥ VCTRHMYHON mieny Me;xnay HumMu. Yepea
[IeJb OCYINEeCTBIAeTCH razoobdMed, HeoDXOAMMBIN I8 OABIXAaHUSA B (QOTOCHHTEIA,
a TaKke HCIapEHHEe BOIBI.

D

Pnoama — cm. JlyH.

PorocuHTes — nponece obpasoBaHMd OPraHMYEeCcKHX BEUIECTB M3 HeOpraHHM4YecKHux
B KJIeTKAX 3eJEéHbIX pacTeHMil (M unaHobaxkTepHil) NpH yHaCTHH 3HEPrHH CBETA.

X
XEBoImeBHIHBIe — OT/AEJ BRICINHX CIOPOBRIX pacTenuii. Tpassl, uMemmme 4iaeHHA-
cryie opmy crebneil, B yanax — MYTOBKH METHHMX JTHCTHEE.
Xnoponaacr — meMmOpaHHOE TeJbIle KNSTOK paCTeHuil, B KOTOPOM HAXOAMTCH

3eMCHBIH MUMMEHT — XJopodyuiamn.

Xiropodmuina — 3eléHblil THMMeHT pacTeHHWil, ¢ NOMON[LIC KOTOPOTo OHH YIaBIH-
BAIOT 2HEPrHi0 CONMHEYHOTro CBeTa M OCYIlecTBIAIOT (hOTOCHHTES.

Xpomatodop — ocofioe Tenblle KJETKH BOAOPOCIH, KOTOpOe, TOA0BHO XJIOponia-
CTY, CONEpP:HT nMHUrMeHT, obecuneunparomuil dorocHuTes,

I

HBETKQBBIE — CM. HDRPHTUCEMEIIHME.

uBETﬂJ!DJKE — OCE IIEETHKA, HA RDTUI}Dﬁ PAcTIMIATAIOTCA YallleTHCTHREH, JelleCTEH,
TEIMHHEKH H INeCTHK.

Ieeronoxmra — yuacTok mobera Mexx Iy KDOIOMIMM JHCTOM M IBETHOM.
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IlnanoGakTepua — asToTpodHEIN (doToTpopHEIH) NpoKapHOTHYeCcKHI opra-
HH3M — ODaxkTepH#, TPaJAHIIMOHHO HAa3bIBAEMBIN CHHe3eJE€éHOH BOJOPOCIBIO.
OcymiecTenaeT GOTOCHMHTES € BRIJIeNMeHHeM KHcaopojaa. OTHOCHMTCA K LAPCTBY Bak-
Tepiii.

IuTomnazMa — OCHOBHAH 4acTh KJASTKH, 3aKIIOYEHHAS MeMAY ILIA3MaTHYECKOH
mMemOpaHO# M AApOM.

q
Yamreuka — HapY:KHAA 4HacTh JBOMHOIO OKONOIBETHHKA, 0DRIMHO 3eNMéHas, CaOy-
MUT ANA 3AUIUTH APYrux vacTeil nserka. COCTOMT M3 YalIeIHMCTHKOB.

D

Jeomrouma (0T NAT. 360A0OMUO — PASBEPTHIBAHHE, pPasBUTHe) — HeobpaTHMoe
HCTOPHYECKOS PASBMTHE KHBOH IPUPOJALI, NOCTEIIEHHOE M3MeHeHHMe CBOMCTE opra-
HHM3MOE ¢ TeueHHeM BpemeHu. [IpmofperaeMbie B X0/ 2BOJMIOIHHE NPH3HAKH obe-
CNeYMBAIOT BLDKMBAHWE OPraHM3MAa B VCIOBHAX OKDY/KAIEH cpeasl M Hepeja-
IOTCA M3 TOKOJeHHA B NOKOJeHHEe.

JHIOCTIEpM — [HTATENbBHAA TKaHL, PA3BHBAIOIMIAACA B CeMeHH pacTeHWi.
HcnonesyeTca PACTYIHMM 3apOALIIIIENM.

Jykapuorsl (0T rped. 3y — XOpOIIO, NOMHOCTEIO M KAPUOH — HAPO) — OJHOKIE-
TOYHBIE 1 MHOTOKJETOUYHbIE OPraHM3Mbl, B KJIeTKAX KOTOPBLIX uMeeTcHd odopmiTeH-
Hoe ajapo (oTfeleHo AAepHOH 060J0YKONl OT MHUTONAA3ZMEI). DTO pacTeHHA, rPHOLI
H A HBOTHBIE,

anEMEP — OJHOJeTHee TPAaBAHHCTOE PACTeHHe, MHBYIOIee HeJOJIro — 0T ABYX
HeJedb JO IIeCTH MeCHIIeB. Obniuno BCTpEeMAaeTCH B RGPDTRHI?I BAAMHLIN BeCeHHHHA
OepHUOoJ B NYVCTRIHAX MJIM NOJYVOVCTBIHAX.

didemepon — MHOMOJETHEEe TPABAHHCTOE paACTeHHe, HBeTVIIee paHHeHl BecHOI.
Jlerom HajgszeMmHBIe I0DErH OTMHpPAaIOT, COXPAHAITCS JHINL NOA3eMHbIe 3aMacaio-
IiHe OpraHbl ¢ MOYKaMH BO30OHOBIeHHMA — JVKOBHILEI, KJAYOHH, KOpHeBHIIA.

A

Aapo — Basueliinaa YacTh 2VKAPHOTHYECKOH KJETKH, PeryaHpYOIlad Bee MNpo-
mnecckl eé XHsHeJeATenAbHOCTH. COMep HT XpOMOCOMBI, HecyIlHe B cebe Hacaen-
CTBEHHYI HH(POPMAaIIHIO.

Hiiue:mw:ca — MEeHCKAaHA [NOJOBaAA KJIeTHA.
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IIpepMeTHbIN yKa3aTeab

A
AnaromMus pacTeHmit
b
Benxn
Boraguka
B
Baxyoib
Benuux
Bosgyimusle KOpHH
Brigenenne

Bricinue pacreHH#A
Bricnine cnopoBhle pacTeHHs

&

Tamera

A

I BHKeHMe IHUTONIA3MBI
JlBojiHOE OmIOOTBOpEHHE
HeynonsHEIe PACTEHHA
OsygoMHbIe pacTeHHS
Hejdenne KieTHH

Hepeso

IlpesecuHa

Neixanne

HeixaTensHBle KOPHH

K

Hunkosanne
Hupn

3
Bapoasinn
3apoJLIIIEeBHIil MeIoK
3urora
30HBI KOpHA

151
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