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Kak pa6GoTarTb C y4eOHUKOM
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Ioporue apyassl
¥V Bac B pyKax y4e0HUK, KOTODEIH CTAHET BAILIMM IIyTE€BO-

AUTeJIeM B MHOTOOOpDA3HBIA M yAHMBHUTEJbHBIH MHUD KHBBIX
OpraHHU3MOB.

Hy:xHub1il pasnen yueOHMKA BBl HaHETe 10 OIJIABJIEHUIO.
ITpouyuTaiiTe HasBaHMe IVIABBI, BBOJHBIH TeKCT M MHGpOpMAa-
IIAI0 O TOM, UTO BBl Y3HAETE ¥ YeMY HAYUYUTECh. ITO IIOMOIKET
BaAM MOHATH, HA KAaKOW MaTepHuas HY:KHO o6paTuThb ocoboe
BHuMaHNe. TeKeT riiassl pasfeaéH Ha naparpadsl.

TepMUHEI M HAa3BaHUA PACTEHUM, KOTOPEIE HYKHO 3aII0M-
HUTH, HAIEYATAHEI KYPCUBOM.

IIpu HeoOGXOAMMOCTH BBl MOJKETEe TaKKe BOCIOJIb30BaAThCA
3JIEKTPOHHBIM IIPUJIOKEHHEM, CO3JaHHbIM K JaHHOMY y4ed-
HUKY 1 pasMeIéHHbIM Ha caiite www.drofa.ru.

BruMaTesbHO paccMOTPUTE M H3YUYHTE HJJIIOCTPAIIHH,
NIPOYHUTANTE MOANUCH K HUM — 3TO IIOMOXKET BaM JydYlle
MOHATHL COJePKAHNE TEKCTA.

JlaGoparopHble paGoThl, KaKk MNPaBHJIO, BBEIINOJHAIT Ha
YPOKe, HCIIOJIb3Yy A MHCTPYKIIUH, 3aJJaHUA B BOIIPOCH] K HUM.

B xoH1e Kaxgoro naparpada Ha CHHeH IIallKe rnoMelre-
HBI OCHOBHBIE TIOHATH A, KOTOPhIE BAM HEOOX0JUMO YCBOUTE.

I[IpoBepHUTH, HACKOJBKO XOPOIIO Bbl YCBOWJIM NPOYMUTAH-
HBIIl MaTepua, MOXHO, OTBETHB Ha BOIIPOCHI B KOHIIE ITapa-
rpada. ITocre HUX naHbl 3a1aHUsI, 00A3aTeILHEBIE A BCEX.

Pybpuxa «3amasus Aysa J0O003HATEIBHBIX» IIpeJHa3Ha-
JeHa JJIA TeX, Y KOro U3y4YeHHe KUBOUM IPUPOALI BHIZHIBAET
ocoOwIit MHTEPEC.

B pyOGpuke «3Haere JH BB, YTO...» IPUBEAEHBI JOIIOJIHU-
TeJIbHBIe MHTEePECHEBIE CBEIeHUA 10 U3yJaeMoii TeMe.

Hlenaem eam ycnexoa!
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BBEAEHUE

§ 1. Buonorus— HayKa 0 XXWBOW npupoae
LB B B O B R BB O N N N
Y10 nayvaer Guonorus. Ber npuctynaere K uayueHmio 6uonozuu (ot
IPEYECKHX CJIOB «DHOC» — KHU3HDb H «JIOLOC» — YUYECHHUE).
Buosorus — Hayka 0 KU3HH, O JKMBBEIX OPraHU3Max, 06u-
raomux Ha 3emie (puc. 1). dKuBsle opraEu3Mbl Ha Hamei
ILIaHeTe OYeHb Pa3HO00OpasHEl. ITO U YeJIOBEK, U XXHBOTHEIE,
M pacTeHHd, U rpudnl, 1 6akTepuu. YUEHbIE HACYUTHIBAIOT
Gosiee 3,5 MJIH BHZOB »KUBEIX OpraHm3moB. OHH XKHUBYT Ha
cymre, B BoJe, B Bo3ayxe, O0acTh paclpoCcTpaHEeHUs XU3HA
cocrasigeT ocobyro obonoury 3eMan — Guocgepy (ot rpeue-
CKUX CJIOB «0mOC» — KHM3HbL M «cthepa» — map) (puc. 2).

Bupyconorus 3 Uwutonorus dusunonorua
(BMpycChl) (cTpoeHue [ (DyHKUMM
——— U XU3HEeOeATeNbHOCTh OpraHnu3moB)
KNeToK
Mrr;znﬁz;m - ) Buoxmumuna
= 1 MONeKynapHas
6u
BakTtepuonorusa s _ _ onorus !
(Gaxrepu) +—{  Buonorus '— UHGRC et il
[P — N : leHeTuka |
Boranuka 1 | (HacnepcTBEHHOCTH
(pacTerms) ( e 5 1 U3MEHYMBOCTh
2 ———— g
S ! oTHOWeHMS OpraHnu3moB)
(XvBOTHbIE) opraHusmos Ambpuronorua
HaroMus OKpyXatoLien L] passutue
(cTpoeHue opraHos) }' a cpeaoin OpraHu3Mos)

Puc. 1. Buonoruyeckue ancumnanHbl

_‘c,



Buocdepa

Puc. 2. Buocdepa — 0b6nacte pacnpocTpaHeHns XnusHu

Buocdepa BrIOYaeT HAKHMAE cjion aTMochepsl, ruapocde-
PV, IOYBY, BePXHUH ¢JIOi TUTOChEDHI.

BepxHsasa rpaEuIia pacnpoCcTPaHEHHUA JKU3HHU OIlpeesiser-
Cs O30HOBBIM 3KDAHOM — TOHKHM CJIOEM ra3a 030HA Ha BhI-
core 15—20 kM. OH 3ajiepKuUBaeT ryouTeIbHbBIE IJIA JKABBIX
OPraHM3MOB YJAbBTpadmMoJIeTOBbIe JY4YH coJHIIa. B oKeanax
JKVBBIe OPTaHMU3MBI BCTPEYAIOTCA Ha JHE BIAJUH Jake Ha
rayoune 10—11 km. B murochepe :xusns (bakTepun) Mmecra-
MH IIPOHHMKaeT Ha IMIYOMHY 10 TpéX 1 6oJiee KHJIOMETPOBE.

Buonorua uayyaer cTpoeHHE U JKU3HEeATE/bHOCTh KU~
BBIX OPraHU3MOB, HX MHOroodpasue, 3akOHBI HCTOPHYECKOTO
¥ MHAUBHUAYAJIBLHOTO PA3BATHUA.

Bce xuBBIe OpraHM3Mbl TECHO CBA3aHEL APYI C APDYIrOM H
co cpenoi odburanudA, JuBble OPraHU3Mbl BIAUAIOT HA OKPY-
JKAaIOIYIO CPENy, & UX CYILIeCTBOBAHUIE 3aBUCHUT OT YCJIOBHIL
aTo# cpeasl. Pasmesn 61Mo0run, U3y4alOniAil OTHOIIEHHA Op-
TaHU3MOB MeXK IOy co00H 1 ¢ OKpYyIKaIoIIeil X cpenoi, HA3BI-
BAIOT 3K0a02uell (0T rpeYyecKUX CJI0B «OHKOC» — JAOM, MKUJIU-
I1e, POAMHA U «JIOTOC» ).

3uavenwe Guonorun. Brosorusa TeCHO CBA3aHA CO MHOI'MMU CTOpO-

HaMM NPaKTUYEeCKOH JeATeJbHOCTH YeJOBeKa — CEeJbCKHM
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OxpaHa oKpyxatoLen cpeasl  PaspaboTka HOBbIX CPeACTB
MU MeToO08B neveHunsa BoneaHen

Mpon3BoacTBO N

BUONOrMYEeCcKUX CpeacTs ' \

3alWuMThl pacTEHUA hY MpounasoacTeo
OT BpeauTenei b NeKapcTs, BATAMUHOB,
n BoneaHeit BUONOrUMECKME BaKLUWH, CbIBOPOTOK

)
- 3HAHUA B )KHSHH :
/ ok

Mpou3BoACTBO Mpou3BoacTBO
KOPMOBbIX NpPoAYyKTOB
nobasok nuTaHus

Ana KWBOTHbIX /

“ CospaHue BbiBeneHue
HOBbIX COPTOB HOBbIX NOpPOL4
KYNbTYPHBIX paCTeHHﬁ AOMaLHWX XXNBOTHbBIX

Puc. 3. 3Ha4yeHue Buonorum




X03AMUCTBOM, Pa3JUUYHBIMH OTPACAAMH IIPOMBILIIEHHOCTH,
MeAuIAHOM (puc. 3).

VenenrHoe pasBUTHE CeJbCKOTO X03sHCTBA B HACTOALIEE
BpeMs BO MHOI'OM 3aBHCHT OT OHOJIOTOB-CeJIeKIIHOHEPOB, 3a-
HUMAIIINXCA VIYYIIeHHeM CYILIecTBYIOIHX M CO3JaHuEeM
HOBBIX COPTOB KVJIBTYPHBIX PacTeHMH W MOPOJ AOMAaIIHUX
JKUBOTHBIX,

Baaromapsa gocTmxxeHuaM Oumosornu ObLIa co3/laHA U yC-
[ellIHO pasBUBAeTCss MHUKPOOHOJIOTHYECKAada IIPOMBINLICH-
HOoCTh. Hanpumep, kKedup, IIPOCTOKBAIIA, HOTYPTHI, CHIPHI,
KBAC ¥ MHOTHeE JAPyTrHe MPOAYKTHI YeJ0BeK noJydaer 6iarona-
pA NeATeNLHOCTH OIpeeIeHHBIX BUAOB rpuboB 1 GaKkTepHi.
C nOMOIIBIO COBPEMEHHBIX OMOTEXHOJOIHNH IPe A PUATHA BbI-
NYCKAKT JEKaPCTBa, BUTAMUHEI, BbICOKO3()(eKTNBHEIE KODP-
MOBBIe [00aBKHM [JA CEJbCKOXO3AHCTBEHHBIX KHBOTHEIX,
MHKPOOHOJIOrHYEeCKUE CPeICTBa 3allUThI PACTEHUW OT Bpeau-
Teseit u GosesHeli, 6aKkTepuasbHBIe yA00peHusd, a TaKMKe mpe-
TapaTsl A8 HYKJ OUINeBO#, TeKCTUIbHON, XMMHYECKON U
IPYTHEX oTpacjeil MpOMBILIIeHHOCTH U AJIf HAYUHBIX LieJIel.

3HaHMe 3aKOHOB OMOJIOTMH IIOMOTraeT JIEYHTh U IIpeaynpe-
JKIaTh 00JI€3HH UeJIOBEeKa.

C KaxAbIM I'oJJOM 4eJIOBEK BCE IIMPe UCIOJAb3yeT IPHUPOI-
Hble pecypcel. MomHas TeXHUKa, KOTOpoi o6aagaioT Jioau,
Tax OBICTPO IpeobpasyeT MHUD, 4TO ceifyac Ha 3eMJie IIOUTH
y3Ke He OCTAJIOCh YTOJIKOB C HETPOHYTOH IIPUPOAOM.

Y1066l COXPAHUTH HOPMAJIbHBIE YCJIOBHSA NJId KHU3HU 4Ye-
JIOBeKa, IPUXOJUATCH BOCCTAHABIMBATH Pa3pyIIeHHYIO IpHU-
poauyio cpeny. Caenarbs 5T0 MOTYT JHINB JIIOAH, XOPOIIO
3HAIOIINE 3aKOHBI IPUPOALI. 3HaAHKE OMOJIOrMU IOMOTraeT pe-
IIIUTH IPO0JIeMY COXPAHEHUA U YIYUIIeHUS YCIOBUN KUSHHU
Ha Hallled rjaHeTe.

BUOJIOrUS. BUOCDEPA. IKONOrus

Bonpochki

W =

Yro usy4aet buonorua?

Y10 Ha3bisaloT Buocdepon?

Kakoe aHaveHue umeet Guonorua?
Mouyemy HeoBxogumo naydats Guonorua?
Y10 uay4aeT akonormsa?




Mogymaiite

Moyemy cuuTaloT, 4TO ponL BMONOrMK B XU3HM Yenoseka B XXI 8. 6yper
BO3pacTtaTb?

N

JagaHusa

BoificHuTe y cBOMX poauTenein, 3HakoMbIX X MHEHUE O 3Ha4YeHun Guo-
NIOTM B XU3HW COBPEMEHHOro 4Yenoseka. Moarotoeste cooblLeHuE,
B KOTOPOM MpuBeauTe KOHKPETHbIE NPUMEPbl MCNONL30BaHUA B1ONo-

\rmqecmx 3HaHWiA B MOBCEAHEBHOMN XMU3HW YenoBeka.

§ 2. MeToasl uccneposaxmns B Guonorumn

LB L L B L N N N N

1. Kakme meToasl uccnegosaHus Bbl 3HaeTe?
2. Kakue npubopbl, ucnonsayemsie B 6GM0NormmM, Bam U3BECTHLI?

Meroaw nccnegosanun B 6uonorun. Jlronu ¢ ApeBHEHIINX BpeMEH
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H3YUYaJIH OKPYKAIOIIYIO HX IPHPOAY, HCIIONb3Y A PA3IHUHBIE
Mmemodb. (OT I'PEYECKOT0 «METOAOC» — CI0CcoD TO3HAHUSA,
oyTh). K ocHOBHBEIM MeTogam oTHOCATCA HabaogeHHe, dKC-
ePUMEHT (OIBIT) U U3MEPEeHUA.

HabawdeHue — BOCOPUATHE OPHUPOAHLIX O0OBEKTOB MJIH
ABJICHUH C IIOMOIBI0O OPraHOB Y4yBCTB. B xoxe HabaogeHuns
00’beKTa MJIN ABJIEHUSA YeJIOBEK JIMIIb (QUKCUPYET Pe3ybTa-
ThI, He BMEIINBASsCE B caM npoiecc. Hanpumep, Habawonesnsa
38 CEe30HHBIMM NMEPHOAMYECKHUMHU ABJIEHUAMHU B }KHU3HHU pac-
TeHUH ¥ }KMBOTHBIX, KOTOPKIE U3y4aeT (eHo102us (OT rpeve-
CKMX CJIOB «(haliHO» — SABJSIO I «JIOT'OC» ),

OKcnepumenm — HaOMWAEHNe B CIIENHaJIbHO CO3IaBae-
MBIX ¥ KOHTPOJHDPYEMBIX YCJIOBUAX, KOTOPBIE TO3BOJIAIOT
YCTAHOBHUTH, KaK Te MJIH HMHEIE VCJIOBHS BJIHAIOT HA O0BEKT
uIn ABjeHHe. Hanpumep, MbI MOK€M IIOCTABUTHL IKCIIEDHU-
MEHT, KOTOPBIH ITO3BOJIUT BLIACHUTH, KAKHE YCJIOBUSA HE00-
XOAUMEBI JIJIA IPOPACTAHUA CeMAH PA3HBIX PACTEHUIH.

Peaynbrarel, nonydyeHHsle B xone HaGJOJeHUH U HKCIe-
PHMEHTOB, JOJKHBI ObITh IPOBEPEHBI U MOATBEDKIEHEl HO-
BBIMHM HaOJIOfEHHAMH U 3KcnepuMeHTamMu. TonabKo nocie
9TOT'0 OHM MOTYT CHHTATBCA HAYULHbLMU Pakmamu.



IIpn npoBesieHuH HabONIOJeHHNE U OKCIIEPHUMEHTOB BCerga
NpoBOAATCH usmeperusa. Kax bt 13 BaC HEOJHOKPATHO H3-
MepSAJI AJIUHY U IAPHUHY TeJ, BpeMd, TeMIepaTypy, PaccTod-
HHe, CKOPOCTh ABMIKeHNA 1 T. A. IMeHHO aHAJIU3 U CpaBHE-
HUe U3MEePEeHMH, TOJYUYeHHbBIX IIPH IIPOBEIeHHH HaOIo[eHu i
¥ 9KCIIEPUMEHTOB, II03BOJIAIOT BRIABUTH OIpelelleHHLIe 3a-
KOHOMEPHOCTH,

C apyrumu mMerozamMu OMOJOrAYECKHX HCCIeTOBAaHUI BBI
IIO3HAKOMHUTECH B CTapUIMX KJaccax.

Mpubopsbl ¥ UHCTPYMEHTLI. B coBpeMeHHBIX OHOIOrHYecKux Jadopa-
TOPUAX WCIOJB3YIOTCA CaMble pasJuYHble, HHOrJA OYeHb
CJIOKHBEIE W JOporme, nmpubOpbl ¥ MHCTPYMEHTH! (puc. 4).
B mxose npu mpoBefeHMHM HaOJMIOAeHHH M 3KCIEPHMMEHTOB
BEI TaKsKe Oyzere HMCIIOJBL30BaTh pasjiMYHbie IPHOODPHI, WH-
CTPYMEHTEI ¥ 00opyzoBaHue. MHOrMe U3 HUX BaM XOPOIIO
3HAKOMBI, C IPYTUMH Bbl BCTPETUTECH BepBLIe (puc. 5). ITpu
npoBefeHn: JabopaTopHbIX pafoT B IIKOTBHOM KabuHeTe
OHOJIOTHH BaXKHO IPABUIIBHO UCIIOJIB30BATE HMeIoIeecs 060-
pyAoBaHHe U CTPOro cobioJaThs IpaBUja TeXHUKH Oedonac-
HOCTH npu paboTe ¢ HAM.

Puc. 4. CoBpemeHHas Buonorudeckas nabopartopus

"




BUHOKYNSAPHLIA MUKPOCKOT
NuHeiika

Ckanbnens

LWmnup )

Munetka

MpenaposansHas | ks
arna ﬁ‘*a

MepHbIit

UMAMHAD

Beco!
MNpo6upkn

Puc. 5. Tpnbopbl 1 NHCTpYMEeHTbI Bruonormyeckoi naboparopum
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TexHuka 6ezonacHocT B Guonornyeckom kabuHere

o

10.

1%

TOMHO CNeaoBaTh BCEM yKa3aHWAM y4UTENs npwv nposeaeHun nabopa-
TOPHOM WNK NpakTu4eckoi paboTel, 683 ero paspelweHns He BbINONHATL
CaMOCTOATENLHO HUukakux pabor.

BHUMATENbHO M3Y4uTh COZIEPXaHWe 1 MOPsaoK nposeaeHus nabopa-
TOPHO UM NpakTU4eckol paboTel, a Takke 6e3onacHsie Npueémsl eé
BbIMNO/IHEHWUS.

. MoarotoBuTk K paboTe paboyee MECTO, yOpaTe NOCTOPOHHME Npeame-

Tbl. MpubBopbl 1 0BopynoBaHMe pa3MecTuTb Takum obpasom, 4ToOb
WUCKITIOYUTB UX NageHne 1 onpokuabIsaHme.

. MposepuTs UCNpPaBHOCTL 0BOPyAOBaHWUA, NpubOPOB, LENOCTHOCTL Na-

6HopaTopHoii nocyasl 1 Npubopos 13 cTekna.

. Mpu HarpesaHuK XnaKocTv 8 Npobrpke unu konbe UcnonbL3oBaTk cre-

uvanbHble aepxareny (LWTaTusbl), OTBEPCTUE NPOOMPKX UM FOP/bILLKO
K0N6bl He HanpaensTh Ha cebs 1 Ha CBOUX TOBAPULLIEN.

Bo n3bexaHne OXOoros 3anpewiaetcs 6pate He3alwnWEHHBIMU pyKamu
HarpeTylo Nocyay C XUOKoCTAMMN,

. Cobniogarts 0OCTOPOXHOCTL Npy 0BpaLLeHun ¢ KOMOWE-PEeXYLLMMUN UH-

cTpymeHTamu, npubopamu U3 crekna u nabopaTopHO NOCYAOW, He
BpocaTtk, HE POHATL U HE YA3aPATb UX.

B cnyyae ecnu pasbunacs naboparopHas nocyaa wau npubopbl U3
cTekna, He cobupaTtb UX OCKONKM He3aWMWLLEHHBIMW pyKaMu, a8 UCNonb-
30BaTh ANIA 3TOW LEnu WETKY 1 COBOK, MPeaBapuTenbHO NocTasue B N3-
BECTHOCTb y4MTENA.

Mpwv pasnuee NerkoBOCTIAMEHSIOLWEACS XUAKOCTU 1 €€ 3aropaHum He-
MeneHHo coobwuTb 06 3TOM YYUTEND W N0 ero yKasaHwio NOKKMHYTb
nomeLLeHue.

Mpu nony4eHuu Tpaembl COOOLLUMTL 00 3TOM Y4MTENIO, HEMEONEHHO
oka3aTb NEPBYIO NMOMOLLL NOCTpajaBweMy, npn Heo6xoammocTi oT-
npasnTb NocTpaaaswero 8 bnuxaniwee neyebHoe yupexaeHve.

Mo okoH4aHuKM paboTkl NPUBECTU B NOPAACK pabo4yee MecTo, caatb y4u-
Teno npubopsl, obopyaosaxve, marepuanst U Npu HeobxoaumocTu
TWATENbHO BbIMbITh PYKW C MbITOM.

METObl UCCNEAOBAHUSA. HABJIIOQEHUSA.
IKCNEPUMEHT. USBMEPEHUA

Bonpochsi

|

Kakue meToab! uccnenosanna B OMonorum Bam M3BecTHbI?

2. | Yem HabnwoageHWe oTAMYAETCA OT AKcnepumedTa?
3. | Yro nayyaet peHonorns?

13



3agaHusa ans nob6o3HarenbHbix

Buonoruyeckne 3HaH1a U yMeHUs NPpUroaaTcs B Bale NOBCEAHEBHOIA
XWU3HW. OHW NOMOTYT NOHSTL U NOMIOGUTL OKPYXAIOLLYIO NPUPOAY, yme-
N0 UCNONL30BaTh M NPUYMHOXAaTk e€ BoraTcTea.

Ou4eHb BaXHO 3HaTb NPUPOLHLIE YCNOBUS M PACTEHUA MECTHOCTU, B KO-
TOPOW Bbl XMBETE. 3TV 3HAHUA Bbl NPUOBPETETE HE TONLKO HAa YPOKaXx,
HO W Ha BKCKYpPCUSAX, NMPY NPOBEAEHMW ONbLITOB W HADIDAEHWIA.
DeHonoruyeckune HabnoaeHws cneayeT BeCTH Kpyrabiii rog. OHu nomo-
ryT Bam nyyLe noHsaTe 0COBGEHHOCTM pas3BuTUA NPUPOALI U ONPEaENUTL
Cpoku nposegeHus paboT B caay, oropoae, B none.

Nposepenme denonornyeckux HabmopeHuin 3a U3MEeHEeHNAMM,
NPOMCXOAALMMM B XXKM3HU PACTEHUIN OCEHLIO

Puc. 6. OCceHHAs OKpacka NMCThes

1

2.

. MoHabniopaitte, y Kakux pacTeHwit NPOMCXOOMT WU3MEHEHWE OKpacku

TINCTBEB, KaKoBa OHa Y pasHbIX pacTeHui (puc. 6).
OTmeTsTe, Y Kakvx PacTeHUI IMCTLA OCTAITCS 3€NEHBIMU 00 3amMopo3-
KOB.

. NonaGnopaiite, kak AONTO 4AUTCA NMCTONAL, Y Pa3HbIX PACTEHWIA.
. PerynapHo 3anuceisaiiTe B TETPaAb BCE UBMEHEHUA B XU3H PACTEHWIA.

CpasHuTe pesynsTatsl cBomx HabnoaeHwin ¢ pesynstatamu Habnioae-
HWUW Opyrux yqawmuxcs knacca. Obeyoute nx. CoenaiTe BLIBOAbI.
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Puc, 7. Nocagka pepeswes
LUKONBHMKAMKN

MNpoponxute dpeHonornyeckne HabnioaeHns 3a USMeHeHNAMN, NPOMC-
XOOALLMMM B XMU3HU PACTEHWI 3MMO U BECHOM.
MpyMUTE yHacTUe B OCEHHWX NOCAAKAX AEPEeBLEB U KYCTapHUKOB (PUC. 7).

§ 3. PasHoo6pa3une XXuUBoi npupoasl.
LlapcTBa XUBbIX OPraHu3MoB.
OTnuuuTesibHbIe NPU3HaKU XUBOIro

eSS aSSeSseaaneN

1. YeM pacTeH1sa OTINYAIOTCH OT KUBOTHbIX?
2. Kakve npu3sHaku xapaKTepHbl A1 XXMBbIX OPraHn3mos?

LlapcTea XuBbix oprasnamos. Bcé pasnoodpasue XXUBBIX OPraHU3MOB
00 BbEUHAIOT B HECKOJBLKO I[APCTB. B Kypce NIKOJIbHOM 610~
JIOTHHU uallme BCero MCIoJb3yeTcs KiIaccu(UKaIUd, B KOTO-
poil BEIJENAIOT YeThipe napcrsa: Bakrepuu, I'pubsi, Pacre-
ausa u usorusle (puc. 8).

OTnUYMe XMBOTO OT HEXUBOro. BeeM H3BECTHO, YTO MHUBBIE OPraHM3-
MBI PAcTyT, HAUTAIOTCS, AbIIIAT, PASMHOMAIOTCHA, BOCTIPUHA-
MAIOT BO3AEHMCTBHA OKpPYIKAaoIeil cpeibl U OIpeAeseHHBIM
obpasoM Ha HHX pearupyioT. Ha mepselil BarasAx OTIHYUTH
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PacteHus KMBOTHbLIE

Puc. 8. LlapcTBa XuBbiX 0praHnamos
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JKUBOE OT HEeJKHUBOTO Bpoje ObI TPOCTO, HO 3TO HE COBCEM TaK.
JKuBEIe OPraHU3MBI COCTOAT M3 TeX Ke XMMHYEeCKHX sJie-
MEHTOB, 4YTO M O0BEKTHI HeXMBOH npupoxasl. Hexoroprie
00'BeKTHI HEXXUBOM NPUPOALI, HAIPUMED KPHUCTAJLIbI II0Ba-
PeHHOU COJIM, MOTYT pacTu. B To ke BpeMs eCThb KHUBBIE Op-
TaHU3MEI, KOTOPbI€ MOT'YT AJUTEJIbHOE BDeMs HAaXOAUTLCS B
COCTOSAHMM IIOKOA (HanmpuMep, ceMeHa pactesuii). B aror ne-
PHOJ NMPOABJIEHUA UX KHU3HEAesATEeJIbHOCTH He3aMeTHBI, 4TO
JejlaeT UX IMOXOKHUMHU HA HeXXUBbIe 00'beKTHI.

Yro ke 00beAUHSAET BCE XXUBOE U OTJIUYAET €ro OT HeM -
BO# nIpupoasI?

Kaxplii 3KMBOI OPraHU3M COCTOMUT U3 KJETOK (MCKJIoYe-
HUE COCTaBJAIOT BUpPychl). Tesa HeKMBON mpUpoAs! (3a mMc-
KJIIOYEeHHeM OTMepIINX OPraHu3MOB) KJIETOYHOI'O CTPOEHHS
He UMeIOT.



Bce xuUBBIe OPraHU3MbI CXOAHBI 110 XUMHYECKOMY COCTa~
BY, TO €CTh COCTOSIT M3 OJHUX U TeX JKe XMMUUIECKHUX COelH-
HEHUHN.

s "KM3HA BCEM OpPraHM3MaM HeoOXOAMMO IOCTYIIeHHEe
sHepruu u3BHe. ['VIaBHBIM MCTOYHHMKOM HEPruM I BCEX
oburaresnei Hameit nuianeTsl asasercs Connne, ComHeuHy0
9HEPIrui0 CNocoOHBI YJaBIMBaTh 3€JEHBIE DACTEHUH. Onu
npeoOpasyioT MOTJVIOIMEHHYIO dHEPIHIO COJHEYHBIX ayueii B
XHUMHYECKYIO 3HEpPrui0 CO3JaHHBIX MMM OPraHMYEeCKHX Be-
mectB. Iloefas 3ej1éHbIe PACTeHUA, APYTHe OPraHU3MEI 110"
Jy4aroT HeoOXOAMMEIe UM BeIecTBa U D9HEPIHIO (puc. 9).

YK HUBLIe OPraHU3MBb!l ABINIAT, IATAIOTCH, BBIJEIAIOT B OKPY-
JKAJOMYIO MX Cpefy IPOAYKTBI CBOEH JKU3HEAesATeIbHOCTH.
Takum o6pa3oM, HEOOXOAMMOE YCIOBUE CYIeCTBOBAHUA M-
BBEIX ODPTAHUBMOB — 00MEeH BeLeCE ¢ OKpyIKaome cpemoii.

$KuBble OPraHM3MBI CHOCOOHBI OMpeNeEéHHBEIM 0o0pasoM
pearmpoBaTh HA BO3AeNCTBUE OKPY’KAoIIed cpe/bl H3MeHe"
HHUEM CBOEro COCTOSHMS, TO €CTh 00,ajalT pas3dparumo-
cmuio.

Bee JKUBBLIE OPraHU3MBl pacmym, TO €CTh YBeJIWYUBAIOT
CBOM pasMephI ¥ Maccy.

Bee »KuBbIe OPTaHM3MBI B [IpOIlecce JKU3HHU PA36U8AIOMCA,
TO ecTh NpUOOpPeTAOT HOBBIE KAaYecTBa.

DHeprus
ConHua

KMWHWEK
Il nopsaka

Y

PacTenue _q-"'r-&. _
‘i\ﬁ%}

fon

PactutensHo- ‘
anHoe
XUBOTHOE

XULLHWK

Puc. 9. Nepepaya no uenu
NUTaHUe aHeprumn
v BewecTea

| nopaaka
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Bce »xuBbIe opraEmaMel BOCIPOMBBOAAT cebe MOMOBHEIX.
9To BakHeiilllee CBOMCTBO JKUBEIX OPraHW3MOB HABLIBAIOT

PA3MHONCCHUeM.

CoBOKYIHOCTE BCeX 3THX CBOMCTB XapaKTepPHA TOJNBKO I
YKUBBIX OPraHU3MOB.

UAPCTBA: BAKTEPUMU, MPUBbI, PACTEHUSI U XXUBOTHBIE.
NMPU3HAKH XXUBOIO: KJIETOYHOE CTPOEHMUE, OBMEH
BELWECTB W S3HEPIUU, PABIPAXXUMOCTb, POCT, PABBUTHUE,
PASMHOXXEHUE

Bonpocst

Kakuve uapcrsa XuBbIX OPraHM3mMos Bbl 3HaeTe?
Kakue 0coBeHHOCTV OTIMYAIOT XMBLIE OPraHU3Mbl OT HEXMBbLIX 0OLEKTOB?

3. | Kakoe 3HayeHune ansa CylecTBOBaHUs XU3HU HA 3emne UMeeT cnocob-
L HOCTb OPraHM3MOoB K PpasMHOXeHuo?

fMMogymaiire

PaccmoTpute pucyHok 9. Kakoe sisneHme n3obpaxeHo Ha HEM 1 rnoye-
My OHO MONY4MWNO Ha3BaHue «uUenb nNuTaHua»? CamMoCToATeNbHO Co-
CTasbTe NULLEBYIO LENb, XapakTepHYIO ANS XWUBbIX OPraHu3mMos, obuTa-
OWKX B Baweh MecTHOCTW. CpaBHUTE NPELSIOKEHHYIO BAMU NULLIEBYIO
Uenb C NULLEBLIMU LUENAMW, COCTaBNEHHLIMIW BALLMMM TOBAPULLLAMM MO
Knaccy. BbiicHuTe, kakoe 4YMCno 3BEeHbEB NPeacTasneHo B Haubonee

\EJ'IMHHOIT‘I NALLIEBOM LLEnK.

Ansa Toro 4To6bl NyuLe yCBOUTL MaTepuan naparpada, CoCTaBbTe ero
nnau.

TpeboBaHua K cocTaBneHunio nnaxa naparpada
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1. MyHKTBI NAaHa AOMXHLI OTPaXaTh MMaBHbIE MbLICIN,
2. MyHKTBI A0NXHBI BbIT CBSA3aHbI N0 CMbICAY.
3. MNyHKTBI NNasa GopPMyNUPYIOTCS KPaTko U HETKO.

Mpu cocTasnexnn nnaHa TEKCT AENUTCA HA YACTU (CMBICAOBbBIE eauH-
Ubl), ¥ B K&XAOW U3 HUX HAXOAWUTCS MaBHan MbiCnb. YTobBbl Bam Bbino
nerye CnNpasuTeCs C 3TUM 3afaHWeM, 4YuTas TekcT naparpada, 3apa-
BanTe Asa sonpoca: «O YéM 30eck roBOpUTCH?» 1 «4T10 06 3TOM roBo-
puTca?». Mepsbiit BONPOC NOMOXET BaM padbuTb TEKCT Ha «CMbICNIOBLIE
€0UHULUbI», a BTOPO — BbIOENWTL CaMoOe CYLIECTBEeHHOe, rmaBHoe
B 3TOW 4acTu TEKCTa.



§ 4. Cpeabl 06MTaHWUA OPraHM3MOB

1. Y70 Takoe 6uocdepa?
2. Kakue cpefibl 06MTaHWA OPraHn3MoB BaM U3BECTHbI?

Cpenpl 06uTanns opranuamos. Cpedoii HasbIBaIOT BCE TO, UTO OKPY-
sKaeT JKHBOe cylecTBo B nmpupoje. Ha 3emie CylecTBYyIOT
YeThIpe OCHOBHBIE Cpeflbl OOUTAHMSA, OCBOEHHBIE U 3aCENEH~
Hble OpragH3MaMu. IT0 HA3eMHO-8030YULHAA cpeda, 800HA,
noyeeHHas, i, HAKOHEeIl, OAHY HUBble OPZAHU3MbL MOT'YT AB-
AATHCA cpexoit oburanusa AA Apyrux (puc. 10). Kaxnas us
ATHX Cpej MMeeT CBOHM ClenudHuYecKue YCIOBUA KHU3HHU.
Kaskap1it 3KUBOM OpraHM3M npucnocabanBaeTcs K cpeje o6u-

Puc. 10. Cpeppl 06UTaHNA OPraHM3amos
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TaHUA U K CHeLH(DUYECKHM YCJIOBUAM KH3HHM, B KOTODBIX
eMy IIPUXOJAUTCA CYIIeCTBOBATS.

ITUM 00BACHAETCA GOJIbIIOE MHOT006pAa3He KHBBIX OPra-
HH3MOB Ha Halllel mjiaHere,

HasemHo-BoaaywHas cpena Goee c10xHa 1 pasHo06Pa3HA IO CpaB-

HEHHUIO ¢ APYTUMH cpeamMu (cm. puc. 10).

HauGosnbpmee sHaveHNe A5 JKUABYIIUX B Hell OPraHN3MOB
AMEIOT CBOMCTBA U COCTAB BO3AYINHBIX Mace. I1JI0THOCTH BO3-
AyXa ropasfo HH)Xe ILJIOTHOCTH BOABI, TIOSTOMY V HA3EMHBIX
OPraHu3MOB CHJIBHO PA3BHUTHI OIIOPHBLIE TKAHU — BHYTPEH-
HUI U HAPYKHBIHA CKeJIeT.

TemnepaTypa BO3gyxXa MOXET MEHSATLCA OYEHBL OBLICTDPO
7 Ha GOJBIIMX IPOCTPAHCTBAX, [IO3TOMY KHBYIIHME Ha CY-
e OpPraHu3Mbl HMEIOT MHOTOYHCJIEHHBIE IIpHCIocobe-
HUA, NO3BOJAIOIINE BHEIJAEDXHBATH Pe3KHe Iepenaisl TeM-
nepaTypsl.

Baxnoe 3HaueHHe I HA3eMHBIX OPTAHU3MOB MMEeT XH-
MHUYeCKHUH cocraB Bosayxa. [IoaToMy sarpsisHeHMe BO3Ayxa
OKa3bIBaeT HeraTHBHOE BO3eiCTBAE Ha OPraHHU3MEL.

Y HaseMHBIX OPTaHH3MOB, }KUBYIIUX B YCIOBHUAX Pa3Iny-
HOM BJIQYKHOCTH, TaKKe BBIPAGOTANNCH CHelHAJIbHBIEe IIPH-
criocobeHu .

Bopa cayxur cpeoit oduTaHuS A MHOTHX opraEusmos (puc. 11).

W3 BOABI OHM MOJIYUAOT BCE, UTO HEOOXOAMMO UM IS MKU3-
Hu. BoxmHble opraHu3MBl O4eHb PasHOOOPA3HBI, HO BCE UX
0COOEHHOCTH CTPOEHUA U IPHUCIOCOOJEHHS OIpeAeIdAIoTCs
(pH3UYECKUMH U XUMUYECKUMH CBOMCTBAMH BOILI.

Bopa obnamaer BeITanKuBamoIIei CUI0H, €€ IJIOTHOCTH
OoJblle, 4eM y BO3AYXa. JTO CBOMCTBO MO3BOJISET MHOIHM
OpraHU3MaM NapUTh B TOJIIIE BOALI. K HUM OTHOCATCH Kak
MHOY€eCTBO MeJIKHX PACTEHUH U JKUBOTHEIX, TAK U JOCTATOY-
HO KDYIHBbIE OPraHWU3MBbI, HAIIDUMED MeAy3El. ¥ aKTUBHBIX
ILIOBIOB (PBIOBI, AeAb(MHUHEI, KUTHL ¥ Ap.), KAK IPABHUJIO, 06-
TeKaemas popMa Tesa, & KOHEYHOCTH B BUJle TIIIaBHHUKOB UJIH
nacT. MHOrue BOJAHEIE OPraHU3MBI BEAYT MAJONOABHKHBIH

Puc. 11. Obutatenu sogHow cpebl
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Mouea

MM farke IPUKDPeNJIEHHbIH 00pas XXU3HHU, HaAIpUMeD KopaJ-
JIOBBI€ HOJIUIIEI,

Bopa cnoco6Ha HAKANJINBATE U YAEPKUBATH TEIJIO, B CBA-
34 C 3THMM B BOJle He OBIBAET TAKMX PEe3KHUX KoJebaHHH TeM-
rneparypsl, KaK Ha CyIIe.

FHuBOTHEIE 3aCEIMIN BCIO TOJIIY BOJKI, BILIOTH J0 CAMBIX
raybOKMX OKeaHCKHMX BNAJWH. PACTeHUS KUBYT TOJBKO B
BEePXHUX CJI0AX BOABI, Ky/la IPDOHUKAET COTHEYHEIH CBeT.

Bonbmoe 3HaveHune /st BOAHBIX OPIraHU3MOB UMeeT coJre-
BOH COCTaB BOJHI,

— BEPXHUH DPBIXJBIA IJIOZOPOAHBIM cjoi cywmm (puc. 12).
OHa cocTOUT U3 HEOPraHNYeCKUX BEI[eCTB — MHHEPAIbHBIX
BELLeCTB, BOJAbl ¥ BO3AYXA, & TAKIKE COAEPIKUT MHOTO Opra-
HUUYECKOI'o BellleCTBA — OCTATKH DACTEHUN M KHMBOTHBIX,
IPOAYVKTBEI UX pasjiokeHHA (meperHoit). B mouse obGurarioT
GaxTepuu, rpudsl, Y4epPBH, HACEKOMBIE ¥ UX JUYHHKH H JarKe
TaKHe KPYIOHBIE XXUBOTHBIE, KAK KPOTHI H 3eMJIEPOMKH (cM.
puc. 12).

Orpomay0 poJis UTrpaeT noYBa B )KU3HHU pacteHuil. [lousa
obsasaer ocoOuIM cBOMCTBOM — nJaodopoduem, crocobHO-
CThIO O0ecneYuBaTh PACTEHHUS NHUTATEJLHBIMH BelleCTBAMH
M BJAroi, co3JaBaTh YCJIOBHSA IJIS UX JKHA3HEAEATEILHOCTH,
Yem Goabllle B MOYBe MUHEPAJbHEIX BEIECTB M IEpersos,
TeM OHa niogopozHee. OT MIOAOPOAHA MOYBEI 3aBHCHT YPO-
JKail BO3/IeIbIBAEMEIX KYJALTYD.

ITouBa MOCTENIEHHO MCTOIIAETCS M3-3a TOTO, YTO KA IbIHA
YpOsail YHOCHT U3 ITOYBBEI KAKOE-TO KOJIHYECTBO MUHEPAJIb-
HBIX BelecTB. YTOOLI BOCIIOTHUTE HX COAEpIKAHUE, B IIOYBY
BHOCHAT OpPraHMYecKue ¥ MUHEepaJIbHbIE YI0OpeHN .

Tena xmebix OPravMmaMoB MOTYT CIAYUTh CPeLoil OOUTaHUSA I8 OpY-
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rux oprasu3mos (puc. 13). YenoBHA KU3HU BHYTPH APYroro
OpraHu3Ma XapaKTepH3yIoTcA OGOJBLIIUM IOCTOSHCTBOM 10
CPaBHEHHIO C XKHIHEIO B APYrux cpenax. Iloaromy opranmus-
MEI, Haxondamue cebe MeCTO B TeJie PACTEHHIH MM JKHUBOT-
HBIX, YaCTO HNOJHOCTBIO YTPAYMBAKT OPraHbL B AaskKe CHCTe-
MBI OpPraHos, HeoOxoauMbie cBOOOAHOKUBYIITUM Bugam. 06
3THX B3aMMOOTHOIIEHUSAX OPraHM3MOB BEI y3HaeTe, jajee
usyuasa OMOJIOTHIO,



Puc. 12. Obutatenu No4yssi:

1 — npocTeuriune;

2 — O0XOEBble HepBH,

3 — NPOBONOHHWKMU,

4 — Menkue YNeHUCTOHOrne (Knewm, Konnembons!, IKECKOPNUOHbI);
5 — rpubsbl;

6 — HemaToabl;

7 — NU4UHKKU HACEKOMbIX
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Puc. 13. OpraHuam kak cpena obutaHus

BOAHASI CPEOA. HABEMHO-BO3/YLLUHAS CPEQA.
NOYBA KAK CPEA OBUTAHUS. OPTAHU3M KAK CPEZIA OBUTAHUS

Bonpocesi

1.
2.
3.

e

Kakue cpenbl 06MTaHMsA XMBLIX OPraHM3MOB Bbl 3HaeTe?

Kakvie cBoiiCTBa xapakTepHbl 415 BOAHOM cpeabl 06uTanms?

MoYeMy cHMTaIOT, HTO HA3EMHO-BO3AYLUIHAS cpena Gonee cnoxHas m
pasHoobpasHas, 4em sBogHaa?

Y1o Takoe noysa?

KakoBsa ponb noyss! B XM3HWU PacTEHWIA?

B 4&m cocToaT ocHOBHbIE 0COBEHHOCTH OpPraHu3moB, UCMONb3YIOLLMX
Tena Apyrux opraHn3mMoB kak cpegy obutaHus?

Kakwe Bbl 3HaeTe OpraHuamsl, XxusyLLme BHYTPU OpYrux opraHm3mos?
Owyuianm nu Bl BRUsIHWE Takmux obutareneii Ha ce6e?

Moaymaiite

3agaHus

MNMoyemy opraHuamsl, 0BUTaIOLLME B HA3EM HO-BO3OYLWHOW cpene, 6onee
MHOroo6pasHsbl, 4em obuTaTen BOAHON?

24

CocrassTe nnaH naparpada.




§ 5. 3xonoruueckue dbakTopbl
M UX BIMSTHAE HA XUBbIE OPraHU3Mbl

1. Y710 uayuaer akonorna?
2. NpueseguTte NnpuMepbl BAWAHUSA YCNOBUA Cpebl HA OPraHu3Mbl.

Jkonornyeckme dakTopbl. YcaoBuA Cpelbl OKa3bIBAalOT ONpeeseH-
HOe BiMAHME (IIOJIOKHUTEJBHOe HJIH OTPUIlATEJIHHOE) Ha CY-
IIeCcTBOBAHME M reorpadmuuecKoe pacnpocTpaHeHHe KHBBIX
cyiiecTB. B cBfA3M ¢ 9THM YCJIOBHUHA Cpelbl pacCMaTPHUBAIOT
KakK aronozuieckue hparxmopast.

JKoJoruYecKne (axTopbl OYeHb MHOrOOOpasHbl Kak IO
CBOeil IpHUpoJe, TAK | 110 BO3AEHCTBUIO HA KUBbIe OPraHU3-
MbI. YCIOBHO Bce (DaKTOPHI CPeAbl NMOApasieasioTca Ha TPHU
OCHOBHEIE I'PYHONLI — abuomuuieckue, 6UOmMuUYecKue u aH-
mponozeHHble.

ABunoTnyeckue GakTopbl — 310 GAKTOPHI HEKHBOI IPUPOALI, IIPEXK-
e BCEero KJMMaTH4YeCKMe: COJHEeYHLIH cBeT, TeMmIileparypa,
BJIAKHOCTH M MECTHEIE: peJjiked), CBOMCTRA I10YBBI, COJEHOCTD,
TeueHHsA, BeTep, paguanusa U T. A. (puc. 14). 9tu dhaxkTopsl

Puc. 14. BnuaHwe ceeTa Ha passutune
oayBaH4yMKa: 1 — nNpu ApKOM OCBELLEeHUN; 1
2 — Npv HEOOCTATOYHOM

OCBeLLeHUn (B TEHWU)
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MOTYT BJIUATH HA OPraHU3MEI IIPAMO, TO ECTH HEIIOCPEICTBEH-
HO, KaK CBeT WJIM Temno, aub0 KOCBEHHO, KakK, HaIpumep,
peibed, KOTOPLIH 00yCIOBINBAET AeHCTBIE NPAMBIX (haKTo-
POB — OCBEI[éHHOCTH, YBJIAXKHEHHN A, BeTPa ¥ IPOYUX.

Buotuyeckme GakTopbl — 3T0 BCeBO3ZMOXKHBIE (DOPMBI BINAHUA KH-
BBIX OPraHH3MOB ZpPYI Ha Apyra (HampuMmep, ONLLIEHHE Ha-
CEeKOMbBIMH DACTeHM I, KOHKYDPeHIIHs, [IoeJaHHe OJHUX opra-
HHA3MOB APYIEMH, IapasuTU3M) U Ha cpeny. Buormueckme
B3aMMOOTHOIIEHUA UMEIOT UPe3BEIYANHO CIOKHEIA U CBOE-
obpa3Hblil XapakTep U TaKKe MOryT ObITh IPAMBIMH B KOC-
BEHHBIMH.

AHTpOnoreHHsie GakTopbl — 310 Bce Te GOPMEI JAeATeNILHOCTH YeIo-
BeKa, KOTOPbIe BO3/IeMCTBYIOT HA eCTECTBEHHYIO IIPUPOAHYIO
cpelly, M3MeHAA YCJOBHUA OOMTAHHS JXUBBIX OPraHHU3MOB,
WM HeIOCPeACTBEHHO BJIHAIOT HA OTAeJbHEIE BUILL pacre-
HUH U KUBOTHBIX (puc. 15).

Puc. 15. AHTponoreHHsle ¢akTopsl
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B cBO10 ouepeab, OPraHU3Mbl CAMHA MOI'YT OKa3bIBaATh BJIMAA-
HHe Ha VCJIOBHSA CBOEro cyuiecrBopanusa. Hanpumep, Hanmame
PACTUTEJBLHOIO IOKPOBA CMAIrYAeT CyTOYHbIe KOJIe6aHus TeM-
nepaTyps! B6JIM3M MOBEPXHOCTH 3eMJIH (TI0/ IIOJIONOM Jieca UiIK
TpaBkl), BJIMAET HA CTPYKTYPY U XMMHUYECKHH COCTaB I0YB.

Bce skosioruyeckue GakTOpPhl OKa3bIBAIOT OIIPeeéHHOe
BJAMAHUE HA OPraHU3MBl M HEOOXOAMMEI AJaA MX Kku3Hu. Ho
oco0eHHO pe3KHe H3MEeHEeHU A BO BHeIIHeM 00JIMKe ¥ BO BHY-
TPEHHEM CTPOEHUH OPraHU3MOB BBI3BIBAIOT TaKHe (PAKTODBI
HEXXMWBOU MPHUPOABI, KAK CBET, TeMIIepaTypa, BJIaXHOCTb.

SKOJIOrMYECKUE DAKTOPbI: ABUOTUHECKHUE,
BUOTUHECKMUE, AHTPONMOIEHHbBIE

Bonpochsi

1.

2;
L 5

Yo Takoe aKonoruyeckne paxktopsi?
Kakue rpynnsl akonoru4eckux ¢pakTopoB Bam U3BECTHbI?

Mogymaiire

Kakoe 3Ha4eHue 018 XU3HW Ha Halleil nnaHeTe UMEIOT 3eNéHble pacTe-
HKa?

3agaHuna

Y1o6bl NyyLIEe YCBOUTL y4eDbHbIA marepwuar, Hay4uTecb NpaBrunbHO pa-
HoTaTbk C TEKCTOM y4ebHuKa.

Kak paboraTtbh ¢ TeKCTOM y4yeOHuka

|

MpountanTe HassaHue naparpada. OHO oTpaxaeT ero rnasHoe coaep-
xaHue.

. MpouurairTe BONpocskl nepea TekcTom naparpada. MNocrapanTtecs Ha
HUX OTBETUTL. ITO MOMOXET BaM NyyLLIe NOHATL TEKCT naparpada.

3. MNpouutainTe BonNpocsl 8 koHue naparpada. OHM NOMOryT BblAENUTb

Hanbonee BaxHbid Marepuan naparpada.

. Mpo4nTailTe TEKCT, MbiICNeHHO pa3beilTe ero Ha «CMbICNOBbIE eanHN-
Ubl», COCTaBbTE NNaH (cMm. c. 18).

. MposeauTe COPTMPOBKY TEKCTa (HOBbIE TEPMWHBI ¥ ONPEAeNeHUs Bbl-
YYWNTE HAN3YCTh, OCHOBHbLIE NOSIOXEHWS 3aNOMHWUTE, YMENTe UX A0Ka3bl-
BaTb W NOATBEPXAATL NPMMEPaMHU).

. KpaTtko nepeckaxute naparpad.
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KpaTtkoe copepixaHue rnasbl
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Buosorua — HayKa 0 JKU3HHU, O JKUBBEIX OprasuaMax, obu-
TAIONIAX HA 3eMJie.

Buonorus usyyaer cTpoeHMue W JKU3HEAEATEILHOCTD JKH-
BBIX OPraHM3MOB, UX MHOroodpasue, 3aKOHbI UCTOPUUYELCKO-
ro ¥ HHIuBU AVajJdbHOI'O Pa3BUTHUA.

ObsacTe pacnpocTpaHEeHHWS XU3HHM COCTABJISET OCODOYIO
oboroury 3emum — ouochepy.

Pazpen 6uosoruu 06 OTHOMIEHHAX OPraHU3MOB MEKIY CO-
001 1 ¢ OKpyKAIOIIEeH UX Cpeoi HA3BIBAIOT AKOJIOTHe.

Buosiorusa TecHO cBfizaHA CO MHOTHMH CTOPOHAMH IIpak-
TUYECKON JIeATEJBEHOCTH YeNOBEeKa — CeJIBCKHM XO03sii-
CTBOM, MEJUIIHHON, PA3JIMYHBIMH OTPACIAMH IPOMBIIILIEH-
HOCTH, B YACTHOCTH ITHIEBOH H JIErKOH, U T. 1.

JKuBrple opraHmaMbl Ha Halle#l MJaHeTe OYeHb PAa3HO-
ob0pa3Hbl. Y4Y€HbIe BbIJIEJIAIOT YeThIipe IapCTBa JKUBBIX CY-
mecTB: Baktepuu, I'pubsi, Pacrenua u dusornwre.

Kax et 2KMBO# OPraHusaM COCTOUT M3 KIIeTOK (MCKJIIoUe-
HUe COCTaBJAKT BUPYCHI). H{uBble OPraHM3MLI IIUTAIOTCH,
ABIIIAT, BBIAEJAIOT TPOAYKTHI dKU3HEAeATeIbHOCTH, PACTYT,
pasBMBAIOTCH, PA3MHOMAKTCH, BOCIPUHUMAIOT BO3AEUCTBUA
OKpPY KaloLel cpebl U pearupyioT Ha HAX.

Kaxxaerit opranusm oburaeT B onpejiesiéeHHON cpene. Beé
TO, 9YTO OKPY’KaeT }KUBOE CYILecTBO, Ha3bIBAIOT Cpexoii 00m-
TaHHUI.

Ha nameil nyiaHeTe BBIEISAIOT YEThIPE OCHOBHBIE CPEIbI
obuTaHuA, OCBOEHHLIE U 3aCeJIEHHBIE OPraHU3MaMH. ITO
BOJHAsA, HA3eMHO-BO3/yIllIHAasA, MOYBEHHAas W cpeja BHYTDH
FKMBbIX OPraHU3MOB.

Kaxpas cpea umeer CBOH crieliupuUeCcKMe YCIOBUSA U3~
HU, K KOTOPhIM OPraHU3MbI IPACIOCA0INBAIOTCHA. OTHUM 00b-
fAcHAeTCcsa OOJBIIIOE MHOroobpasue >KHBBIX OPraHHU3MOB Ha
HaIei niaaHeTe.

YcnoBusa cpenbl OKa3bIBAIOT ONpeNeéHHOe BIuAHue (I10-
JIOYKHUTEJbHOE WJIU OTPUILIATEIBFHOE) Ha CYIIIECTBOBAHME H T'e0-
I‘p&.ﬁbH‘IECKOQ pacipocTpaHeHe XHUBBIX CYIecTB. B cesazm
C 3TUM VCJIOBUS CPEJbl PACCMATPHMBAIOT KaK 3KOJIOTHYECKHe
$aKTOpDEL.

YecnoBHO Bce (haKTOpPBI CcpeAbl MOAPA3AeNA0TCA HA TPH
OCHOBHBIE I'PYIIbEI — abuornyecKkue, OMOTHUYECKUE U AHTPO-
INOoreHHLBIE.



KnetoyHoe cTpoeHue
OpraHn3mMoB

Mup XuBbIX OPraHu3mMoB O4eHb MHOroobpaseH.
Y1006bl MOHATH, KAK OHU XUBYT,
TO €CTh KaK pacTyT, MUTAIOTCH, Pa3MHOXalOTCH,
HeobXoaMMO U3Y4nTL UX CTPOEHUE.

M3 aToM rnaesbl Bbl y3HaeTe

B O CTPOEHWUM KJIETKW U NPOTEKAOLLNX B HEW
>KU3HEHHO BaXHbIX Npoueccax;
m 00 OCHOBHbIX BUAAX TKAHEew,
M3 KOTOPbIX COCTOAT OpraHbl;
= 00 ycTponcTBe nynbl, MUKpOCKONa
1 npaBunax paboTbl C HAMWN.

Bbl HayunTecob

= rOTOBUTbL MUKpONpenaparhl;
= NONb30BATLCS NYNoM 1 MUKPOCKOMNOM;
= Haxo4wuTb OCHOBHbLIE YACTU PACTUTENBHON KNETKM
Ha MukKponpenapare, B Tabnuue;
M CXeMaTu4eckun n3obpaxarb CTPOEHWUE KIeTKU.




§ 6. YCTPOICTBO yBeNMuUTENbHbIX NpuGopos

BN B BN B BN B N NN N

1. Kakue yeenuuutensHsie npubops! Bbl 3HaeTe?
2. Ans 4ero ux NpUMeHaIoT?

Ecnu pasioMuATE PO30BLINA, HENO3PEBINHM, MJI0A TOMATA
(moMuop), apbysa uau AGIOKA C PHIXJION MAKOTHIO, TO MBI
YBHJIUM, YTO MAKOTH IJTOJOB COCTOUT M3 MEJbYalIIIuX Kpy-
OUHOK. IT0 Kaemku., OHH OyayT Jydille BUAHLI, €CJIH pac-
CMOTPEThH UX C IIOMOIbIO YBEJINYHUTEJIbHBIX IPUOOPOB — Iy~
IIbI MJIM MUKPOCKOIIA.

YcrpoucTeo nynsl. Jlyna — caMblil IPOCTOH yBEeJIHYHUTEIbHBIN IIPU-
Gop. I'maBHaA ero YacTh — YBEJUYHUTENBHOE CTEKJIO, BHIILY-
KJIOE C IBYX CTOPOH H BCTABJEHHOE B OOpPAaBY. JIVIIEl OLIBATOT
pPy4YHBIe u mTaTuBHBIE (puc. 16).

Puc. 16. Nlyna py4Has (1)
W wraTtneHas (2) 2
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Pyunas ayna ysennuuBaer npeamersl B 2—20 pas. Ilpu
paboTe eé 6epyT 3a PYKOATKY M NPpUOJMKAIOT K IPegMeTy Ha
TaKOe paccrosiuue, IIpU KOTOPOM H300paskeHHe IperMera
HamboIee 4ETKO.

III'mamuenaa ayna yBeauduBaer npeaMersl B 10—25 paa.
B eé ompaBy BcTaBjIeHEBI ABAa yBeJIWYWUTEJIbHBIX CTEKJA, VK-
PEILIEHHBIX Ha NOACTaBKe — iuraruBe. K mraTtuBy npu-
KPEeILIéH NpPeJMeTHBINA CTOJMK C OTBEPCTHEM U 3€PKAJIOM.

* YCTpOMCTBO fiyfbi M paccMaTpMBaHue ¢ €€ NOMOLLbIO
KNEeTOYHOro CTPOEHUN pacTeHnin

:

2.

3.

PaccmoTpuTe pyyHyto nyny. Kakue 4actu oHa umeeT? Kakoso Ux Ha3Ha-
yeHune?

PaccMOTpuUTE HEBOOPYXEHHLIM rMa3oM MAKOTbL NONycnenoro nnoga
Tomara, apbyaa, sbnoka. 4YTo xapakTepHo Ans Ux CTPoeHna?
PaccMoTpuTe KyCO4KM MAKOTM NNOAO0B NOA Nyrnoi. 3apucyite yBuaeH-
HOe B TeTpanb, PUCYHKM noanuwwute. Kakyilo dopMy MMEKoT KNeTKu
MSAKOTW NNoaos?

YCTpoNCcTBO CBETOBOro Mukpockona,. C noMompio JIynsl MOMKHO pac-

cMOTpeTh GOPMY KJIeToK. [ u3y4eHu s UX CTPOCHUS IOJIb-
3YIOTCA MHMKPOCKONOM (OT rpedecKHMX CJIOB «MHKDPOC» —
MaJBIH ¥ «CKOIIe0» — CMOTPIO).

CseroBoit Mmukpockon (puc. 17), ¢ KoropsIM BeI paboTaere
B IIKOJIE, MOJKeT YBeJIUYUBATh M300parkeHre IIpeIMeToB A0
3600 pas. B spurenbHyio TpyOKRy, Wi mybyc, 3TOr0 MUKPO-
CKOIla BCTaBJIeHBI yBeIUUYUTEIbHbIE CTEKIA (JInH3BI). B Bepx-
HeM KOHIIe TyOyca HaxoauTcesa oxyaap (0T JJATHHCKOIO CI0Ba
«OKyJIyC» — IJIa3), Yepes KOTOPLII paccMaTpUBaIOT Pa3JIMy-
Hble 00beKThI. OH COCTOMUT M3 OIPABHI U ABYX VBEJIHYUTE]Ib-
HBIX CTEKOJI.

Ha muyxaeM KoHIE TyOyca momentaercs o6sexmus (oT ja-
THUHCKOTO CJIOBA «00BEKTYyM» — IIPEJMET), COCTOAILIUI H3
OTIpaBbl I HECKOJIBKUX YBEJIUYUTEIbHBIX CTEKOJI.

Tybyc npukpennés ¥ wmamuay. K mrarusy npukpen-
JIEH TaKKe npedmemuniii cCmoauK, B IEeHTPe KOTOPOro uMe-
eTcA OTBEPCTHE H IIoJ HUM 3eprano. Ilons3ysachk CBETOBLIM
MHKPOCKOIIOM, MOKHO BHJIeTh u300pakeHne o6beKTa, OCBE-
IIEHHOTO C TOMOLIBIO 3TOr0 3€PKAaJia.
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- Oxynsp

Ob6bekTUBhbI

25 T
MpeameTHbIA WraTtue

CTONUK

3epkano

Puc. 17. CBETOBOI MUKPOCKON

Yrobel y3HATH, HACKOJIBKO VBEJIMUNBaeTCs M300parkenue
IpH¥ HCIIOJIB30BaAHHUHA MHKPOCKOIIa, Hal0 YMHOXHUTH 4YHCJO,
YKasaHHOe Ha OKYJApe, Ha YHCJI0, YKasaHHOe Ha MCIOJIb3ye-
MoM obOberTe. Hanpumep, ecnm oxyiaap zaér 10-xpatHoe
yBeIWUYeHUe, a 00bekTHB — 20-KpaTHoe, To o011ee yBejiuye-
gHEe 10 x 20 = 200 pas.

Mopspok paboTel C MUMKPOCKONOM

1. MNocTtaebTe MMKPOCKON WTATUBOM K cebe Ha paccTodHun 5—10 cm oT
kKpas ctona. B otBepcTMe NnpeaAMETHOro CToNMKa HanpaBsLTe 3epKanom
CBET.

2. NomMecTuTe NPUroTOBNEHHLIA Npenapar Ha NPeaMETHLIN CTONMK K 3a-
KpenuTe NnpeaMeTHOoe CTEKN0 3aXumMmamu.
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3. MNonb3ysick BUHTOM, NNABHO ONyCTUTE TYOBYC Tak, 4TOBBLI HUKHWIA Kpai
0BLEKTUBA OKa3ancs Ha paccToaHum 1—2 MM OT nNpenapara.

4. B okynap cMOTpUTE OOHWM [Ma30M, HE 3aKpbIBas W He 3aXKMypuBas apy-
row. Mags B okynsap, NpyU NOMOLWM BUHTOB MELJ/IEHHO NoaHMMaKTe Ty-
Byc, noka He NoABUTCA YETKoe n3obpaxeHune npeameTa.

5. Mocne paboTel MuKkpockon ybepute B ¢hyTaap.

Mwukpockon — Xpynkuia n goporoin npubop: pabotaTe C HUM HAO0 aKKy-
paTHO, CTPOro crneays npasunam.

* YcTponcTBO MMKpPOCKONa U npuémMsl paboTsl ¢ HUM

1. Uayuute mukpockon. Hanpute Ty6yc, okynsap, oObekTuB, WTATUB C
npeaMeTHbIM CTONIMKOM, 3epKano, BUHTLI. BbiICHWTE, Kakoe 3Ha4YeHne
nMeeT kadkaas 4acte. Onpegenute, BO CKONBKO pas MUKPOCKON YBENu-
yuneaet nzobpaxeHune obvekra.

. MNMo3HakoMbTeCH C NpaBuIamMy NONL30BAHNSA MUKPOCKOMOM.

3. OrtpaboraiiTe NnocnenoBaTeNbHOCTb AEMCTBUIA Npu paboTe C MUKPOCKO-

nom.

N

KJIETKA. JTYNA. MUKPOCKONN: TYBYC, OKYJISiP, OBbEKTUB,
LWITATUB

Bonpocei

= l Kakue ysenuiurensHbie npubopsl Bbl 3HaeTe?
E | Y10 npencrasngaeT coboi nyna v Kakoe yBenuM4eHmne oHa naér?
3. | Kak yctpoeH mukpockon?
4. | Kak y3Hatb, kakoe ysenuyeHue Aaét Mukpockon?
A,

lNMogymawre

MovyeMy C NMOMOLLLIO CBETOBOr0 MMKPOCKOMNAa HENb3s M3y4aTh Hemnpo-
3payHble NpeameTsb?

3agaHus

Bbly4vTe npasuna paboTbl ¢ MUKPOCKOMOM.

Ncnons3ys AONONHATENbHBIE MCTOYHUKK MHGDOPMALIMK, BLISCHUTE, Ka-
Kre NoapoOHOCTY CTPOEHWS XMBbIX OPraHM3MOB NO3BONSAKOT PACCMOT-
peTb Cambie COBPEMEHHbIE MUKPOCKOMbI.
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3Haere nu Bbl, YTO...

CBeTOBbIE MMKPOCKOMbI C ABYMS NMH3amun Beinn nzobperteHst B XVI B.
B XVII B. ronnannew AHToHU BaH JIeBeHryk ckoHcTpyuposan bonee co-
BEPLUEHHLIA MUKPOCKON, Aalowmia yeenuyenme no 270 pas, a B XX B.
Bbin M306peTEH 3NEKTPOHHBLIN MUKPOCKON, yBenuuueawowmii nsobpa-
XEHWE B OECATKU M COTHU ThICAY pas.

§ 7. CTpoeHue KneTku

ceeeO RO ORORORENRERDS

1. Mo4yemMy MMKPOCKOMN, C KOTOPLIM Bbl paboTaeTe, Ha3bIBAIOT CBETOBLIM?
2. Kak Ha3biBalOT Menb4ailuve KPynMHKN, U3 KOTOpPbIX COCTOAT NAOALI U ApY-
rMe opraHbl pacTeHnin?

Co cTpoeHHEM KJIETKM MOYKHO II03HAKOMHUTBLCA Ha IIpUMe-
pe PacTHUTEeJbHOH KJETKH, PACCMOTPEB II0J MHKPOCKOIIOM
IIpernapaTr KoXHuIlsl Yelnyn JyKa. [lociaenoBaTe ibHOCTE TIPH-
rOTOBJIEHU S IpernapaTa noxKasaHa Ha pucyHKe 18.

Ha wmukponpemapare BHAHBI IPOJOJTOBATHIE KJIETKH,
IIJIOTHO Npujeraiommue ogHa K aApyro# (pme. 19). Kaxpas
KJIETKA HMeeT IJIOTHYIO 000104KY C NOPaMu, KOTOPhIe MOMK-
HO Pa3/IMYMUTh TOJBKO IpH GOJLIIOM yBenrndeHUuHn. B cocras
000JI0UeK PACTUTEIBHBIX KJIETOK BXOAUT 0coboe BelecTBo —
yeannao3a, IpuaamInas uM npo4socTts (puc. 20).

Puc. 18. NpuroTtoBneHne npenapara Yewymn KOXuLsl nyka
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Puc. 19. KneTo4yHoe CTPOEHUE KOXMULbI NyKa

ITox 000n0YKOM KJIETKM HAXOAUTCH TOHEHBKAs MJIEHOY-
Ka — wMmemoOparna. OHa JEerKONpOHMUIIAEMa IJis ONLHUX Be-
IIeCTB U HempoHHUNaeMa AJs Apyrux. [loaynpoHumaeMocTb
mMeMOpaHbI COXpaHfAeTcs, NOKa KuBa KieTka. Takum obpa-
30M, 000JI0YKa COXPaHsAeT 1eJIOCTHOCTh KJIeTKH, IIPALAET el
(opmy, a MemMOpaHa peryJaupyer MOCTYIJIEHUE BEINecTB U3
OKPY»Kalolei cpejbl B KJIETKY U U3 KJIETKH B OKPYKAIOLIYIO
eé cpeny.

BryTpu HaxomuTca GecliBeTHOe BS3KOe BEMIECTBO — Uu-
monaa3ma (OT TPeYeCKUX CJI0B «KHUTOC» — COCY/ M «ILIa3-

O6ono4ka Lintonnasma Agpelwko  AApo

XnoponnacTsl Bakyonb

Puc. 20. CTpoeHwe pacTUTEeNLHOM KneTku
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Ma» — obpasoBaHme). [Ipu cunbHOM HATPEBaHUM U 3aMopa-
JKHMBAHUU OHA paspyllaeTcsd, U TOrAa KJeTKa Iorudaer.

B nuronmasme mHaxommTcs HeOOJbBIIOE TIOTHOE AJPO,
B KOTOPOM MOJKHO PasJIN4YUTh 20pbiuiko. C IOMOIIBIO 3JIeK-
TPOHHOTO MMKPOCKOTIa OBLJIO YCTAHOBJEHO, UTO AAPO KJET-
KM MMeeT OYeHb CJIOKHOEe CTPOeHHe. JTO CBSA3aHO C TeM,
qTO AAPO perynnpye"r InIponecchbl HHU3HeNeATeIbHOCTH KJIeT-
KA W CONEpPIKUT HACJeACTBEHHYI0O MH(popmanuio o0 opra-
HHU3Me.

ITouTn BO BCcex KJaeTKax, 0oco00eHHO B CTAphIX, XOPOIIO 3a-
METHBI IIOJIOCTH — 8akyo./iu (0T JaTHHCKOTO CJIOBA «BaKy-
yCc» — TMYCTOM ), orpanuUYeHHBIe MeMOpaHoii. OHU 3aI0THEHbI
KJemoiHblM COKOM — BOJOHN ¢ PACTBOPEHHBIMH B Heil caxa-
paMu M APDYIrMMH OPraHUYECKHMMH M HEeOPraHu4eCKHMHU Be-
mecTBaMu. Paspesas CIHeJbld OJIOH HWJIH JIPYIYIO COUYHYIO
YacTh PACTEHUA, MBI NOBpPeKAaeM KJETKH, U M3 UX BaKyo-
JeH BBITEKAET COK. B KJIeTOUHOM COKe MOTYT COAep:KaThCH
Kpacsiue BellecTBa (nuzmermel), NPHUAAIOIIMEe CHHIOIO,
(H0IeTOBYIO, MAJIMHOBYIO OKPACKY JIEIeCTKaM U APYIrUM 4da-
CTAM pacTeHMi, a TaKe OCEHHUM JTUCTHAM.

* anrOTDBJ‘IEHHe W paccMmaTpuvuBaHve npenaparta KOXuLibl
Yyewyu nyka nog MMKpockonom
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1.

Paccmotpute Ha pucyHke 18 nocnenosaTtenbHOCTb MPUroTOBNEHUA
npenapara KoXWwLibl 4eLlyn nyka.

. MogroToesTe NPEAMETHOE CTEKIO0, TLWATENLHO NPOTEPER €ro Mapnei.
. MuneTkoit HaHecuTe 1—2 kannu BoAkl Ha NPEAMETHOE CTeKN0.
. Mpwn nomMowy NpenapoBansHOi Urfbl OCTOPOXHO CHUMWTE ManeHbKUiA

KyCOMEK Npo3padqHoi KOXWLLI C BHYTPEHHEN NOBEPXHOCTW YeLuyun nyka.
MonoXuTE KyCOYEK KOXMULbLI B Kanilo BOAbl U PacnpasBbTe KOHYMKOM
Wbl.

. HakpoiTe koXuuy NOKPOBHbLIM CTEKJIOM, Kak NokKa3aHO Ha PUCYHKe.
. PaccMmoTpute nNpuroToBNEHHbLIM npenapar npu Manom yBenuieHuw,

OTMeTLTE, KakMe 4acTu KNeTKW Bbl BUOUTE.

. OxkpacbkTe npenapart pacTBOpOM ioaa. [na aTtoro HaHecuTe Ha npeg-

METHOE CTeKNo Kanno pacTtsopa iopa. dunsTposansHOii Bymaroi
C APYroi CTOPOHbLI OTTAHUTE NNLIHWIA PacTeop.
PaccmoTpuTe okpatueHHbiii npenapar. Kakve uaMmeHeHns npousownmn?

. PaccmoTpuTte npenapar npy 6onbwom ysenudeHun. Hangurte Ha HéM

TEMHYIO NONOCY, OKPYXaKoLLyIo KNnetky, — o6onouky; nog Hei 3010Tu-
CTOE BELEeCTBO — UMToNNaamy (OHa MOXET 3aHUMaThb BCIO KINeTKY Uiv



Hax0AWTLCSH OKONO CTEHOoK). B yutonnasame xopowo BuaHo sapo. Han-
[UTE BaKyOslb C KIETOMHBIM COKOM (OHa OTAWYEEeTCA OT LUTONNa3mMbl Nno
uBery).

10. 3apucyitte 2—3 kneTkn Koxuubl nyka. OBoaHadsTe 060M04Ky, LUUTO-
nnasmy, S4p0, Bakyosb C K/IETOYHbIM COKOM.

B nuTonnaszme pacTUTENbHOM KJETKH HAXOAATCA MHOTO-
YHUC/IeHHBIE MeJKHe Tejablla — nJaacmudst. IIpu Goabmiom
VBEeJIMYEHUN OHU XOPOIIO BHAHBI. B KJeTKax pasHbBIX opra-
HOB YHCJIO [LJIACTH/ PA3JIAYHO.

V¥V pacTeHuMi#l 111aCTHIBI MOTYT OBITH PA3HBIX I[BETOB: 3€JI€-
HBEIe, JKEJThIe UM OpaH)XeBbie U OecrnBeTHbIe. B KiIeTKax
KOJKHIIbI YEIIYH! JYKa, HalIpUMeED, ILJIaCTHUALI OecIIBEeTHEIE.

Or uBera IJIaCTU/L ¥ OT KPACHAIIMX BEIleCTB, COIepPrKalux-
CA B KJIETOYHOM COKE Pas3JIMYHBIX DACTEHU, 3aBUCHUT OKpPAC-
Ka TeX WJIM MHBIX UX yacreif. Tak, 3e1€HYI0 OKPACKY JTHUCTHEB
onpeAeNAlOT IJIACTHALI, HasbiBaeMble Xx.Joponaacmamiu (0T
TPEYECKHX CJIOB «XJIOPOC» — 3€JIeHOBATBIA M «ILJIACTOC» —
BbLIEIJIEHHEIA, cogaannkblil) (puc. 21). B xnopomracrax saxo-
JUTCH 3€JIEHBIH NUTMEHT X.JA0po@unn (OT IDEYEeCKUX CJIOB
«XJIOPOC» — 3eJIEHOBATHIN U «(PHUIIOH» — JIUCT).

* MnacTuabl B KNeTKax NMcTa anoneum

1. MNpuroToBbTEe Npenapar KNeTok nucta anogew. [ns 3Toro otaenurte
NUCT OT cTebns, NONOXUTE ero B Kanmo BoAsLl Ha NPeaAMETHOE CTEKNo
M HAKPONTE NOKPOBHBIM CTEKOM.

XnoponnacTsl

Puc. 21. XnoponnacThbl B KNeTkax n1ucra




MSAKOTH
apbyaa

CKOpAynbl opexa XKry41x BONOCKOB IUCTbEB

Puc. 22. ®opMbl PaCcTUTENLHbIX KIETOK

2. PaccMoTpuTe npenapar nog MUKpocKonom. Hainaure B knetkax xiopo-
nnacThbl.
3. 3apucyiTe CTPOEHWE KNETKU NUCTa 3N104EN.

Oxpacka, @opMa ¥ pasMepsl KJIETOK Pa3HBIX OPraHoB pac-
TeHH oueHb pasHoobpasusl (puc. 22).

KoaxmuecTBo B KJIeTKaxX BaKyoJie, IJIacTH/l, TOJIINHA KJIe-
TOYHOU 000JI0YKH, PacHoJIOKeHne BHYTPEHHHUX COCTABJIAIO-
IUX KJETKH CHJIbHO BRIPBHPYET M 3aBHCHT OT TOI'0, KAKYIO
(GyHKIUIO BEIIOJHAET KJIEeTKa B OPraHu3Me pacTeHusd.

OBOJIOYKA, UMTOMJIASMA, SAPO, SAPBILLKO, BAKYOJIU,
MJACTUALI, XJIOPOMJIACTbI, MUrMEHTbI, XJIOPO®WUI

Bonpocsi
1. | Kak npurotosuTs npenapar KOXuubl Hetuyu nyka?
2. | Kakoe cTpoeHue umeer knetka?
3. | Tne HaxoauTCs KNETOYHbIV COK U YTO B HEM COAEPXMUTCA?
4. | B kakoW UBeT Kpacswue BellecTsa, HaxoasaWwmecs B KINeTO4HOM COKe

| ¥ B NAacTuaax, MoryT OKpawmnBaTh pasnnyHbie HacTv pacTeHunin?
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3aganus

MpurotoBbTe Npenapartbl KNETOK NAOLOE TOMATOB, PADUHLI, LUMNOBHA-
ka. [lng aToro B Kannio BOAbLI Ha NPEAMETHOM CTEKNE UIMOW NepeHecuTe
4acTuuy MHAKOTK. KoH4YMKOM Wbl paspgennte MAKOTb Ha KNeTkn U Ha-
KPOWTE NOKPOBHbLIM CTEKNOM. CpaBHUTE KNETKW MAKOTU NNOAOB C KNeT-
Kamu KoxuLibl Hewyun nyka. OTMeTsTe OKpacky nnactua,.

3apucyiiTe yBuaeHHoe. B 4éM CXOLCTBO M pasnuyve KNeTokK KOXWlbl
nyka v nnogos?

3Haere nu Bbl, 4TO...

CylecTBOBaHWE KNETOK OTKPbIA aHrnuyadud PoBept MNyk B 1665 r. Pac-
cMaTpuBasi B CKOHCTRPYMPOBaHHbLIA UM MUKPOCKOMN TOHKWIA cpea npobku
(kopbl npobkoeoro gyba), oH HacHuTan go 125 MAH Nop, KN A4EEK,
B OQHOM KBagpatHom gionme (2,5 cm) (puc. 23). B cepouesuHe 6y3n-
Hbl, CTEONAX Pa3nnyHbIX pacTeHuii P. Myk oBHapyXun Takue Xe S4eiku.

Puc. 23. Mwkpockon P. Nyka 1 Nony4eHHbI C ro NOMOLLLIO BUA, CPe3a Kopbl
npobkoeoro oy6a
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OH Ha3ean ux knetkamu. Tak Ha4yanoCk U3y4eHue KeTOYHOro CTRpOoeHUs
PacTeHWi, HO WO OHO Henerko. AApo KNeTku Bbino OTKPLITO TONBKO
B 1831 r., auutonnaama — 8 1846 .

3apganmnsa gans niwbo3HaTeNnbHbIX

Bbl MOXETE Camu NPUroToBUTL «MCTOPUYECKWIA» npenapar. Ana atoro
NONOXWTE TOHKUIA Cpe3 cBeTNon Npobku B CnpT. Hepes HeCKOMbKO Mu-
HYT HayHuTe nobasnate BOAY NO Kannam, 4Tobbl yaanuTe U3 AYeeKk —
«KNEeToK» BO34YX, 3aTEMHAIOWNA npenapar. 3aTtemM paccMoTpuTe Cpes
noa Mukpockonom. Bel yeugute 10 ke, 410 P. Tyk B XVII B.

& 8. xummuuecknii cocras knetkn

LN N NN N NN N RN R RN RN

1. Y70 TaKkoe XMMHUYECKNIA INeMeHT?
2. Kakwe opraHnyeckue Beuwecrsa Bam U3BeCTHbI?
3. Kakue BewecTBa Ha3bIBAKOT NPOCTLIMU, @ KAKWUe — CNOXHbIMU?

Bce KJIeTKH KHBBIX OPIaHA3MOB COCTOAT U3 TeX e XUMHU-
YEeCKHUX 3JIeMEHTOB, 4TO BXOAAT H B cOCTaB O0'LEKTOB HEXU-
BO# mpupoxasl. Ho pacupenerenue 3TUX 3JIEMEHTOB B KJeT-
Kax KpaiiHe HepaBHOMepHO. Tak, okoao 98% oT Maccsl 11000i
KJeTKH NMPUXOJUTCA Ha YeThIpe dJeMeHTa: yIrJjepol, BOJO-
poxa, kuciaopox W aszor. OTHOCUTeNBHOE COAepKaHWe 3THUX
XHMHYECKUX BJEMEeHTOB B JKMBOM BellleCTBe 3HAUMTEJIBHO
BBHIIIIE, YeM, HAIPAMED, B 3eMHOH Kope,

Oxoo 2% macchel KJIeTKH OPUX0JUTCH Ha caeyiolue Bo-
ceMb 9JIeMeHTOB: KaJuil, HaTpHii, KaJabI Ui, XJIOP, Maruuu,
sKeJie30, pocdop u cepy. OcranbHble XUMHYECKHE dJIEMEHTEI
(gEampumep, MUHK, UOJ) COAEPIKATCA B OUEHb MAJIBIX KOJIH-
yecTBax.

XuMHYecKHe 9JIeMeHThI, COeIUHAACE Mex 1y coboii, obpa-
3YIOT HeopzaHuyeckue u opzaHuieckue semecrsa (cM. Tabi. ).

Heopraum4yeckune BelecTea KINeTkM — 3T0o 8600a U MUHepalbHbLe CO-
au. Boabiie Beero B KiIeTKe cogepsxurcs Boast (ot 40 xo 95%
eé obmelr macesl). Bosa npusaér KileTke yIpyrocTs, onpejie-
nset eé popmy, y4acTByeT B oOMeHe BellecTB.

Yem BbIIIe UHTEHCUBHOCTH 0OMEHa BENIeCTB B TOW WM
MHOI KJIeTKe, TeM DOJIbIlle B Heil COAePKUTCH BOIbI,



XumMuyeckunii cocTae Knetku, %

Heopranuyeckue seuwecrtea OpraHuyeckue BelecTea
Boga 40—95 Yrnesonabl 0,2—2,0
Benku 10—20
MunepansHbie conu | 1,0—1,5 | XKupbl 1,0—-5,0
HykneuHosble 1,0—2,0

KACNOTbI

IIpubnuaurensao 1—1,5% obmieit maccel KJIETKH coc-
TaBJAIT MUHEPaJIbHBIE COJH, B YACTHOCTH COJIM KAJIbIIUA,
ranuda, pochopa u gp. Coepuuernsa asora, pocdopa, Kajlab-
U A ApYyrHe HeopraHu4ecKHe BelllecTBa UCI0Ib3YIOTCHA IJIA
CHUHTe3a OPraHMYEeCKHX MOJIeKyN (6enKoB, HYKJEHHOBBIX
Kucaor u ap.). Ilpu HexocTaTKke MHHEDPAJBHBLIX BEIIECTB
HApYIIATCsA BajykKHEMIIMe IIPOLECChl KHU3HEeLeATEeIbHOCTH
KJIETKH.

OpranHuyeckme BelecTsa BXOAAT B COCTAB BCEX »KUBLIX OPraHU3MOB.
K HuUM oTHOCAT y2ae800bL, Oe/lKU, HUPbL, HYKJIEUHOBbLE KUC-
JIOMbL 1 ApYTI'He BelllecTBA.

YrneBoAbl — Ba)XHAs TIPYIIa OPraHMUYECKHX BeIeCcTB,
B pe3yJbTaTe pacllelJIeHHus KOTOPBIX KJETKU MOJIYYAKOT
9HEPruio, HeoOXOAUMYIO A UX KUBHEIeATEILHOCTH. YTJie-
BOZbI BXOJAT B COCTAB 000/I049€K KJIETOK, IPUAABAS UM ITPOY-
HOCTH. 3anacaliiye BellleCTBa B KJIeTKaxX — KpaxmaJ u ca-
Xapa TaKKe OTHOCATCS K yIJIeBOJaM.

Benku urpaimoTr BamHENWINIYIO POJb B KU3HH KJjeTok. OHH
BXOAAT B COCTAB PA3HOOOPA3SHLIX KJIETOUHBIX CTPYKTYD, pe-
TYJUPYIOT NPOIECCHl KH3HEAeATeIbHOCTA M TaKKe MOI'YT
3aIacareCAa B KJIeTKaX.

JKupel oTkIagbiBaloTCs B KieTkax. IIpu pacmenieHun
JKHUPOB TaksKe ocBoDOkZaeTca HeoOXoaMMAas JKHBBIM opra-
HHA3SMaM SHEeprud.

HyxJeMHOBBIE KUCJIOTHI UTPAIOT BEAYIILYIO POJIb B COXpaHe-
HUU HACJIEICTBEHHON MH(OPMAaNUH U IIepesayde eé TOTOMKAM.
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Kiaerka — 3T0 «MUHMATIOpHAA TpUpoJHasa Jgaboparo-
pUsi», B KOTOPOH CHHTE3UPYIOTCA U IIpeTeprneBalT U3MeHe-
HHUA pasJindyHble XUMHAYECKUE COeIHHeHA.

HEOPFAHUMYECKUE BELLECTBA. OPTAHU4ECKWE BELLLECTBA:
YrNEBOAbI, BEJIKW, XXWPbl, HYKJIEMHOBbIE KUC/1OTbI

Bonpocei

1
2
3.
4

Kakux xumuyeckux anemeHTos BonbLue Bcero B knetke?
Kakyio pons B KneTke urpaet sona”?

Kakne BellecTBa OTHOCAT K OPraHuy4eckum?

. | KakoBO 3Ha4eHue opraHn4eckmx BeLlecTs B kneTke?

S — — =

Nogymanrte

Moyemy kneTky CpaBHUBAIOT C «MUHUATIOPHOM NpupoaHoi naboparo-
puen»?

§ 9 « JXusHepeaTenbHOCTb KJIETKMU,

€€ neneHue u pocTt

NN NN N NN NN RN N R NN

1. Y710 Takoe xnoponnacTbi?
2. B KaKo# 4acTV KNeTKU OHM pacnonaralTca?

I'Ipoueccm XU3HeAeATeNnbHOCTU B KneTke. B xieTkax JUcTa 2J04eHn

* Habnwopaenne ABWKEHWA LATONNa3mel
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110/l MUKPOCKOIIOM MOYKXHO YBHAETH, YTO 3€JIEHBIE ILJIACTHABL
(xJoponiacTsl) MJIABHO NepeMeINarTcesd BMecTe C IIUTOIIa3-
MO¥ B OZlHOM HAIlIpaBJEHMUM BIOJE KJAeTOYHOM obonouku. Ilo
X MTepeMeIeHNI0 MOYKHO CYAUTH O JBAKEHNH IIUTOMIa3MEI.
9ro ABUMKEHWe MOCTOAHHO, HO €ro WHOrJa TPyAHO oGHapy-
SKUTH.

Habnopars ABMXEHWE UWTonnasmel Bbl CMOXETE, NPUroTOBMB MUK-
pornpenapartsl NACTLER 3N104EeW, BaNIMCHEPWKW, KOPHEBLIX BOMIOCKOB
BOAOKpaca, BONOCKOB Tbi4MHOYHBIX HUTEWN TpageckaHunn BUPIruH-
CKOMW.



1. Mcnonbaysl 3HAHUA WU YMEHWA, NONYYEHHbIE Ha NPeabiAyUiInX YPoKax,
NPUroTOBLTE MUKPOMPENapaThl.

2. PaccmMoTpuUTe Ux No4 MUKPOCKOMNOM, OTMETETE ABUXEHWE LIMTONIAa3Mbl.

3. 3apucyiTe KNeTkM, CTPenkamu rnokaxuTe HanpasneHue ABUXEeHVs LUu-
TONNasmbl.

JIBHKeHHe IHUTONJIA3MEI CIIOCODCTBYET IepeMelIeHHIO0 B
KJIETKAaX IIMTATEeJbHBIX BEIIECTB M BO3AyXa. UeM aKTHBHee
JKHBHEeJeATeJbHOCTh KJIEeTKH, TeM OOJbIe CKOPOCTh JABUMKE-
HHUSA OUTOILIA3MEL.

[IuronsiasMa OZHOHN XHUBOH KJIETKH OOBIYHO HE M30JIHPO-
BaHa OT OUTONJIasMbl APYIHX XHMBBEIX KJETOK, PacrnoJio-
JKeHHBIX pazoM. HuTH IMTONNIA3MEI COEAHUHAIT COCeIHHE
KJeTKH, IPOXOAA 4Yepe3d IOPHl B KJIETOYHBIX 000JOUKax
(puc. 24).

Mexny o0o0uKaMu coceIHUX KJIETOK HAXOAUTCA ocoboe
MedHcKIemouroe sewecmeo. Eclin MeKKJIeTOUHOe BelecTBO
paspymaeTrcs, KJeTKH pasbeAnHsAoTcAa. Tak IpoucxoauT
IIpH BapkKe KJIyOHeil kaprodens. B cnenslx mirogax ap6ysos
M TOMATOB, PacCChIMUaTBIX A0JOKaX KJETKH TaKiXe JIEKO
Pas3bBeIUHAIOTCA.

Hepezako :xuBble pacTyliue KJIETKH BCeX OPraHOB pacTe-
HUA MeHAT (hopmy. X 060JI0YKH OKPYIVISIOTCA ¥ MeCTaMu
OTXOAAT APYT OT APyTra. B aTHX yyacTKax MeXKJIeTOYHOoe Be-
IeCTBO paspyuiaeTcs. BOSHHUKAIOT MeicKJAemHUKY, 3amIo-
HEHHbIEe BO3JYXO0M.

O60n04kK
KNeTok

[Mopebi
B oBonoykax

Hutu uuTonnasmel,
coeguHAKuKne cocegHme
KNETKN

Puc. 24. Baanmopeiictaue
COoCeOHWX KNETOK
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JKuBLle KJIeTKM ABIIIAT, OHUTAIOTCH, PACTYT W PasMHO-
skaoTcsa. BemjecTBa, HeoOXOAWMEIe AJSA YKU3HEAEATEJILHO-
CTH KJIETOK, IIOCTYIAIT B HUX CKBO3b KJIETOYHYIO 0D0JI0YKY
B BHJIe PACTBOPOB M3 APYIUX KJETOK U UX MEXKJIeTHHKOB.
PacTeHue mosydaer 9T BeIeCTBa U3 BO3/IyXa U MOYBHI.

Kak penurcs knerka. KaeTkun HEKOTOPBIX YacTell pacTeHHR criocob-

HEl K JeJIeHHI0, OJjarojzapsa ueMy HX YHCJIO YBeJIHYHBaeT-
ca. B peaysbrare nejieHHs W pocTa KJIETOK PACTeHHHA pac-
TYT.

JlesqeHuo KIeTKH NpeallecTBYeT feneHue eé aapa (puc. 25).
Ilepen menenneM KJETKH AP0 YBEIWYNUBAETCS, XU B HEM CTa-
HOBATCA XOPOIIO 3aMETHBI TeJbla, OOBIYHO LMIHHApPUYE-
CKO# (OPMEI — XpomMOcoMmbl (OT TPEUYECKUX CIIOB «XpoMa» —
IIBeT U «coMa» — Teso). OHM mepenaloT HACJEACTBEHHBIE
INIPHU3HaAKH OT KJIETKH K KJIeTKe.

B pesyabTaTe CI0MKHOTO Ipollecca KayKJad XpoMocoMa
Kak Obl Konmupyer cebsa. Ob6pasyioTcsa gBe OJHHAKOBBIE Ha-
cru. B Xone gesieEMA YaCTH XPOMOCOMEI PACXOAATCH K pas-
HBIM IIOJIOCAM KJETKH. B AIpax Ka)XZoH M3 ABYX HOBBIX
KJIeTOK WX OKAa3bLIBAETCHA CTOJBKO e, CKOJIBKO OBLIIO B MaTe-

O6onoyka Agpo AOPbLIWKO XPOMOCOMbI Ll.m'onnaama

-

Puc. 25. leneHne KNetku

.



Puc. 26. PocT kneTtku

PHUHCKOH KiIeTKe. Beé comepkmMoe TaKkKe pPABHOMEPHO pac-
npeaeaseTca MeXXy ABYMS HOBLIMH KJIeTKaMH.

Snpo monomo#l KIeTKH pacrmojaraercs B LieHTpe. B cra-
POii KJIeTKe 00BIYHO UMeeTCH 04Ha G0JIbIlasd BAKyO0 b, TI03TO-
My LWTOILIazMa, B KOTOPOH HaxoAuTcs AP0, NpUIeraer
K KJIeTOYHO#M 000J/i0UKe, 8 MOJIOJBIE COAepKaT MHOTO MeJ-
KUX Bakyosei (puc. 26). Mosoasie KJIeTKH, B OTJIHUYHE OT
CTapbIxX, CIOCOOHEI AEMUTHCA.

MEXKNETHUKW. MEXXKJIETOYHOE BELLECTBO. ABVW)XEHMUE
UNTONNA3MBI. XPOMOCOMBI

Bonpochesi

1. | Kak MOXHO HabnioaaTh ABUXEHWe LMTonnasmel?
Kakoe 3HauyeHue gns pacTeHUs UMeeT OBWXEHWE UUTOoMNIasmbl B KNeT-
Kax?
M3 4ero CoCTONAT BCE OPraHbl pacteHus?
Mo4vemy He pasbeaMHAITCH KNeTKWU, U3 KOTOPbIX COCTOUT pacTeHue?
Kak noCcTynaioT BeLwecTBa B XUBYIO KNeTKy?
Kak npoucxoauT aeneHue knetok?
Yem 0OBLACHAETCH POCT OPraHoB pacTeHus?
B Kakou 4acTu KNIETKA HAaXOAATCH XPOMOCOMbI?
Kakyio ponb UrpatoT XpOMOCOMbI?
Yem oTAnyaeTca Monoaas knetka oT cTapoii?
N

A"}

Coo~NOO AW

.

Mogymanrte

Moyemy KNeTK MMEKOT NOCTOSHHOE YMUCA0 XPOMOCOM?
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3agaxune ana nwbo3HarenbHbIX

M3yynte BnuvsiHME TemnepaTtypbl HA WHTEHCUBHOCTb ABMXEHWA UWTO-
nnasmbl. Hanbonee MHTEHCMBHBIM OHO, Kak Npaswno, BkiBaeT Npy TeM-
nepartype 37 °C, HO yxe npu Temnepartype Bbiwe 40—42 °C oHo npe-
KpawiaeTcs.

3HaerTe nun Bbl, 4TO...

MNpouecc aeneHnsa KNEeToK OTKPbUT U3BECTHbIA HEMEUKWIA y4eHbln Py-
nonkd Bupxos. B 1858 r. oH gokasan, 4TO BCe KneTkn o6pasyioTca m3a
APYrux KNeTok nyTém aenexus. B To epems aTo 6biN0 BbIAALWMMCSH OT-
KPbLITUEM, TaK KAk paHee CYMTanoCh, YTO HOBLIE KNETKM BO3HMKAIOT M3
MEXK/IeTO4YHOIO BeLLecTBa.

OpuH nucT abnoHn cocTouT npuMepHo U3 50 MAH KNETOK pasHbiX TU-
noe. Y UBETKOBbIX pacTeHnin pasnuuyaiT okono 80 pasnuyHbIX TUMNOB
KNEeToK.

Y BCex opraHu3mMoB, OTHOCALLMXCA K OAHOMY BUAY, YUCNO XPOMOCOM B
KneTkax 0AvHaKoBO: Y AOMaLUHen Myxu — 12, y apo3odunsl — 8, y Ky-
Kypy3bl — 20, y 3emMnsaHMKM canosoi — 56, y paka pevHoro — 116, y vye-
noeeka — 46, y wumMnaHae, TapakaHa v nepua — 48. Kak BugHo, 44cno
XPOMOCOM He 3aBMCUT OT YPOBHSA OpraHn3auuu.

§ 10. Txanu

N NN N BN R NN NN N

1. OguHakoBbl N1 dopmMa U pasMepbl KNETOK Yellyr KOXWuUbl NyKa U nucra
anopen?
2. Kakve paanuyusa B CTPOSHUK 3TUX KNETOK Bbl OTMETUNN?

Y70 Takoe TKaws. Bece opraHbl pacTeHHsA HMMeEIOT KJIETOYHOE CTpoe-
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Hue, Ho He Bce KJeTKH oAHMHaKOBEI. Hanpumep, KJIETKH KO-
JKMIIBI YeIlyH JIYKa ILIOTHO IIPHJIEraloT Apyr K Apyry. OHm
UMEIOT VTOJIIIEHHbIe 000JI0YKH. JTH KJIETKHU 3aMIUIAI0T pac-
TEeHUs OT HeGJIaroNMPUATHLIX VCJIOBUIT BHeIMHel cpeabl. Kiaer-
KU, HAXOJAIHECA BHYTPU cTebJisd, UMeT BU/I IJIUHHBIX TPY-
6ouex, 10 HUM IMepeABUTraloTCA NHTATEe/ILHBIE BEIleCTBa.
COBOKYIIHOCTE KJIETOK W MeKKJIeTOYHOTO BEIecTBa, UMe-
omux oblee TPOUCXOMAeHNe, CTPOEHNEe U BHINOJHAIOIINUX
onpenenéHHbIe PYHKIUH, HA3BIBAIOT MKAHbIO.



O6pasoBarenbHbie OCHOBHbl

Konye
HapacTaHus cTebns aupyiowas

MexaHnyeckue

Cocyasl CuUToBUAHLIE [pesecHsie u nybsaHbIe
TpyOKM BONOKHA
MokpoBHbIE

=%

Bonockn KopHs
(BcacbiBaoLlas)

Cpes cT1ebns ruHKro YcTbuua (B1a cBepxy)

Puc. 27. Buabl TKaHeEN

Buasl Tkanen. BeigenanoT HeCKOJIbKO BHAOB PACTUTEIbHEIX TKAHEeMN:
IIOKPOBHBIE, OCHOBHBEIe, MeXaHUYeCKHUe, IIPOBOAAIINE U 06-
pasoBaresbHble (puc. 27).
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IToxposHbie mKaHU BBITIONHAIOT 3AIMUTHYIO (QYHKIUO.
OHM o00pasoBaHBI JXMBBIMU WU MEDPTBLIMH KJETKAMHU C
MJIOTHO COMKHYTBIMH, YTOJIIEHHBIMH O000JIOUKAMH. ITH
TKAHM HaXOAATCA Ha INOBEPXHOCTH KOpHEH, crebieit,
JIACTHEB.

IToxkpoBHYIO TKAHB, COCTOAILIYIO U3 JKMBEIX KJIETOK, HA3BI-
BalOT Koxuyeir. OHa UMeeT BHJ TOHKOM ITPO3PayHOM ILJIEH-
KH, IOKpBIBawIe opraibl pacreHus. Co BpeMeHeM Ha He-
KOTOPBIX OpraHax pacTeHHH BMECTO KOMKHILI obpasyercd
npobka. KnetTku npobxu MEpTBEIE, [10JIble, HMEIOT YTOIIIEH-
Hble 06010ukH. OHM HaZEXKHO 3AIUINAIOT OPraHbl PACTeHUS
OT HeOJIaronpPUATHBIX VCJAOBHY U3HHA.

Mexanuveckue mixaHu IPUAAIOT IPOYHOCTE PACTEHUAM.
Onu 0o6pas3oBaHBEI IPyNIaMHU KJIETOK C VTOJIEHHBIMU 060-
JIOYKaMH, Y HEKOTOPLIX KJIETOK 000JOUYKHM O/|peBECHEBAIOT.
HacTo KIeTKH MeXaHHYeCKOH TKAHH VAJIMHEHHBIE U UMEIOT
BU/JI B0JIOKOH.

ITposodswue mranu o6pasoBaHbl 3KUBEIMU HJIH MEPTBBI-
MH KJIeTKaMHd, KOTOpble HMel0T BuJ Tpybok. ITo HuM mepe-
ABUTAIOTCA PACTBOPEHHBIE B BOJIE IHTATE I bHBIE BEIIECTRA.

Cocydvi — mocren0BATEILHO COELUHEHHBIE MEpTBEIE TO-
JIbI€ KJIETKH, IONEpPeYHbIe IepPeropofgKd MerXAy KOTOPBIMHU
UCYe3alorT.

Cumosudnvie mpybru — yanuaéHEbe Ge3bAaepHbIE KU-
BEIe KJIETKH, IIOC/IE0BATEJIbHO COeJHHEHHBIE MKy coD0il.
B ux momepeuHBIX CTEHKAX €CTh JOCTATOYHO KPYIHBIE OT-
BEPCTHA.

OcHosHble mKkaHu 32aHEUMAIOT IPOCTPAHCTBO MEMKAY IIO-
KPOBHBIMH, MEXaHUYECKHMMH H IIDPOBOAANIMMH TKAHAMH.
OHu cocTOAT U3 KUBBIX KJIETOK. PasinyaioT HECKOIbKO BU-
AOB OTUX TKaHEH B 3aBUCHMOCTH OT TOTO, KAKYI0 (DYHKIIHIO
BBINOJHAIOT UX KIeTKH. OcHOBHAA MX QVHKIUA — CHUHTE3
1 3aracaHue PasjJIM4YHbBIX BeIecTs.

Knerxku o6pasosamenvubix mianeil MMEOT HeGOIbIIHE
pPasMepel, TOHKYI0 000JI0YKY ¥ OTHOCUTEIBLHO KPYITHOE AP0,
Onum nensatcs, o6pasys HOBLIE KJIETKH, H3 KOTOPHIX (hOpMuU-
pPYIOTCH APYyrHe TKaHH!,

TKAHb. BUAbl TKAHEA: OEPA30BATEJIbHbIE,
OCHOBHbIE, NPOBOASALUME, MEXAHUYECKUE, NOKPOBHbIE
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Bonpocsi

1. | Y70 Ha3bIBAKOT TKaHbLIO?
2. | Kakve Buabl TkKaHen 3BECTHbI Y paCTEHWNIA?
3. | Kakoe cTpoeHue MoryT UMeTb KNeTKW nposoaallen TkaHu?
4. | Kakylo QYHKLWIO BbINOSHAOT KIIETKM ob6pasosarenbHo TKaHn?
NMogymante
YeM MOXHO 0BBSICHUTE 0COBEHHOCTU CTPOBHUA KNETOK KXA0N TKaHN?
3agaHus

PaccMOTPUTE MO, MUKPOCKOTNOM rOTOBbIE MUKPONPEenapaThl pasnuy-
HbIX PACTUTENbHBIX TKAHEN, OTMETTE OCOGEHHOCTV CTPOBHWA UX Kne-
toK. Mo pesynstatam UayyeHins MUKpOonpenapaTos 1 TekcTa naparpada

3anonHuTe Tabnuuy.
Hazeanue Buinonusemas OcoGeHHOoCTH
TKaHW dyHKUKA CTPOEHUA KNeToK

\

3Haere nu Bbl, HTO...

[Ba BblaaloWMXCa HaTypanueTa XVIl B. — uTanbaHew, Manbnuru 1 aH-
rvdaHuH Tpio ABNSIOTCA OCHOBOMONOXHUKAMU HAYKU O TKaHsX — rv-
cTonoruy (0T rPeYecKMX CroB «fMCTOC» — TKaHb U «noroc»). Uccnepysa
noA MUKPOCKOMOM CTebnu, NUCTbs, NOYKW W NNoakl pacTeHWA, OHM,
KPOME KNeToK, KoTopbie onucan P. Tyk, Hawnam MHOXeCTBO MPOCTbLIX W
cnupanbHeIX TPYBO4EK, @ TakXe BONIOKOH, CBUAETENECTBYIOWMNX O CNoX-
HOCTW CTPOEHWUS PacTeHWA.

KpaTtkoe cogepxaHuve rnasbl

'EEEEEREERENE BB B N
Bee s<uBbIe OPraHusMbl (382 HCKJII0YeHNeM BUPYCOB, C 0CO-

OeHHOCTAMHM CTPOEHUA U JKUBHEeNeATeNIbHOCTEI0 KOTOPBIX
BLI [IO3HAKOMHUTECH B CTAPIIMX RJI&CC&K) UMeT KJIeTOYHOe
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crpoeHue. Bece KJIeTKHM )KUBBIX OPraHU3MOB COCTOSAT M3 Of-
HHUX M TeX e XMUMHYEeCKHX 3JIEMEeHTOB. XUMWYeCKHe dJje-
MEHTBI, COEUHAACHL MexAy coboil, 00pasyrT Heoprasude-
CKMe U OpraHnYecKue BelnjecTsa. Heopranuueckue BemniecTsa
KJeTKH — 39TO BOAA U MHHepaabHbIe conu. K opraanyeckum
BeIleCTBAM OTHOCATCS yIJIeBOALI, 6eJIKH, KHUDhI, HYKJIEHHO-
Bble KHCJIOTHI.

Kierku — 210 Menbuaiiue 4acTHIBI JKMBOTO PACTEHUSA.
Onu gpIIaT, HATAKTCSH, PACTYT H PASMHOMKAIOTCH.

PacrurenbHas Kjerka COCTOMT U3 0BOJIOYKH, TOJ KOTO-
poi pacnosaraercs MemGpaHa, ¥ IIMTOILIASMBI, B KOTOpO#
HaXOnATCA AAPO C AAPBIIIKOM, BAKYOJIM C KJIETOYHLIM COKOM
M IJIACTHAEI.

I'pynmny K1eToK, HMEImuX CXOXHOe CTPOEHME W BBITION-
HSAOMAX OJUHAKOBEIE PYHKIMY, HA3BIBAIOT TKAHBIO. Y pac-
TeHU# BBIJENAOT 06paszoBaTeNbHBIE, OCHOBHBIE, IIPOBOIA-
orue, MeXaHHYeCKHe U NOKpPOoBHBIe TKaHU. OcobeHHOCTH
CTPOCHHA KJIETOK PAa3HBIX TKAHE! CBA3AHBI C BHINIOJIHIEMOI
UMH PYHKIHEI],



Fnaega

LlapcTBo bakTepum
. T

Bakrepun — ApeBHeilune obuTaTenu Hawen nnaHeTsl.
Ha 3emMne npakTU4eCckKu HeT MecTa,
rae 6bi He BcTpeuanuch HakTrepumn.
Mo cBOeMy CTPOEHMIO M XXU3HEeAeATEeNIbHOCTH
OHU B 3HAYUTENLHOM CTENEeHU OT/INYAIoTCH
OT APYryX XMBbIX OPraHUu3MOB.

W3 31O rnasbl Bbl y3HaeTe

m 06 0COBEHHOCTAX CTPOEHNA KNeTok 6akTepui;
= O NpoLeccax X1U3HeaesTeNnbHoCTN OakTepui;
m O 3HaYeHumn BakTepunii B NpUpPoOAE 1 XNU3HN Yenoseka.

Bbl HAyuuTecsh

W BbiABNATL PACTEHWS, NOPAXKEHHbIE
H6one3HeTBOPHbIMU BakTepusmu;
= Mepam 3awmTbl OT 60/1E3HETBOPHbLIX 6akTepwiA.




§ 11. CTpoeHune n X1u3HeaeaTeNnbHOCTb
GakTepuii

AR N B BN N N NN NN N ]

1. Ha kakve yapcTea NPUHATO PasAeNnATh XMBbIE OPraHN3Mbi?
2. Kakoe cTpoeHue umeeT pacTUTenbHas Knetka?

Baxrepnn — oTHOCHTENIBHO MPOCTO YCTPOEHHBIE MHKDO-
CKOIIMYeCKHe OJHOKJIEeTOUHbIE OPTaHU3MBEI.

Popma bakrepuii (puc. 28). B saBucumMocTH OT (GOpMEI KiIeTKu 6aKTe-
PHH DpasIHyalor: 1mapoobpasHble KOKKU, NAJOYKOBUIHEIE
Oayuinbt, B3OTHYTHIE B BHJE 3alATON 6UGPUOHBL, CIIApAaIe-
BHAHBIE cnupuaavt, OueHb 4acTo GaKTEepUM 06pa3yIOT CKO-
IJIeHUSA B BUAE IJIUHHBIX H30THYTHIX ENOYeK, IPYIIN U ILIé-
HOK. Hexoroprble 0axTepwm MMeIOT OLWH WAH HECKOIBKO
KryTuKoB. Cpean 6aKTepHil eCTh TOABUKHEIE M HEIIOBHIK-
Hble (opmbl. [TogBMIKHBIE ImepeaBHMTalOTCA 3a CUYET BOJHO-
00pasHBIX COKPAIEeHHH HIN DU IOMOIIH KTy THKOB.

BoapmuncrBo GakTepuit GecrigeTHo. TOJBKO HeMHOTHE
OKpallleHbl B IyPNYPHBIA HIXA 3€JIEHBIN BT,

Puc. 28. ®opma v pasmepsl BakTepuanbHbix KNeTok
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LUunTtonnasma OBonouka

KryTvK -

BknioyeHus (Bakyonu) * AnepHoe BeLlecTBo
C 3anacHbIMV BeLLeCTBaAMU

Puc. 29. CTpoeHune kneTtkn 6akrepmm

Crpoenve Gakrepwit. BakrepuanbHble KJIETKM OKPYXKeHBI IJIOTHOM
00010uKO0i, Onarogaps KOTOPOH COXPAaHAKIOT IOCTOAHHYIO
dopmy. [1o cocTaBy M CTPOEHMIO KJIETOUYHEIE 000I0UKH OaK-
TepHuii CYIIEeCTBEHHO OTJMYAoTcsa 0T 0007d0YeK pacTeHHi.
O¢opMIEHHOr0 AApPa, OTAJIEHHOr0 OT IIATOTIA3MEI AJePHOMI
obosroukoil, B KIeTKe HeT. SlnepHoe BeliecTBO y OOJBIIMH-
cTBa GaKTepHil pacupeieseHo B uuronaasme (puc. 29).

Pacnpocrpavendme Oaxtepwid. IIpakTHuecKH HeT MecTa Ha 3emJe,
rze 6BI He BeTpedanuch 6axrTepuu. OHU KUBYT BO Abjax AH-
TapKTHALL IpU Temueparype —83 °C U B ropA4YHUX HCTOYHH-
Kax, TeMneparypa koropsix gocruraer +85—90 °C. Ocoben-
HO MHOT'O UX B ITouBe. B 1 I mOYBEI MOI'YT COAEPHKATHCHA COTHA
MHJIJIHOHOB DaKTepHi.,

Yucno 6akTepwil pasjiMyHO B BO3AYXe IPOBETPEHHBIX M
HeNPOBeTPeHHLIX moMelneHuii. Tak, B Kjacce mnocjie npose-
TPUBaHUA IIepej HadaJIoM ypoka HakTepuii B 13 pa3 MeHb-
e, 4eM B TOM Ke KOMHATe I10CJIe YPoKa.

Venosua sxusau 6axrepuii pasHoobpassasl. OgEuM U3 HUX
Heo0XO0 MM KHUCJIOPOJ| BO3/IyXa, APYrHe B HEM He HYKAAKTCH
M CIIOCOOHEI JKUTE B OECKHCIOPOJHOM cpeJie.

Muranue Baxrepuil. BoasmusceTso 6aKkTepuii TUTAeTCA N'OTOBLIMH OP-
raHUYeCKMMHU BeIlecTBaMH. JIMIIb HEKOTOpPbIE M3 HUX, HA-
[IpUMeED CuHe3enéHble, NIN YUuaHobaxmepuu, CIIocoOHEI CO3-
JaBaTh OpraHMUYeCKMe BellecTBa U3 HeopraHudeckux. OHH
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CBII'PAJIH BayXKHYIO POJIb B HAKOILJIEHMM KHCJIOPOAA B aTMO-
cthepe 3emMau.

ITo cnocoby nuTanus 6aKTepUH, MUTAOIINECA TOTOBEIMHA
OpPraHWYeCKHMMH BeIeCTBAMM, JeJIAT Ha JBe IPYINbI: canpo-
mpo@sL (OT TPEYECKOr0 «CApoc» — THUJIONH U «Tpode» —
NHTaHue, NHINa), MOJy4Yarliue OpraHuYecKue BellecTsa U3
OTMEpPIIMX OPraHM3MOB HJIM BBIAETEHHH JKHBBIX OPraHus-
MOB, U napas3umbst (OT 'PeYeCKOro «IapasuToc» — HaxJed-
HHUK), NHUTAIOIIAEeCd OPraHWYECKUMU BEIeCTBAMM >XHBBIX
opraau3mos. IlapasuTusm y 6aKTepuii pacpocTpaHéH 0YeHb
mupoko. CymecTsyioT Jaske GaKTepUN, IaPa3UTUPYIONIHE B
Tejie OakTepuit Apyrux BuaoB. Cpeau OaxkTepuil-napasuToB
MHOro 00JIe3HEeTBOPHBIX, BHISEIBAIOLINX pasudyHbIe 3abose-
BaHUA y pacTeHuil, })KUBOTHBIX U YeJIOBEKa.

Paamuoxenne bakrepwii. PasMHOKa0TCa 6akTepun denernuem OTHOM

KjaeTKn Ha jaBe. Ilpu OGraronpuATHBIX YCIOBUAX JIe/IeHUE
KJIETOK Y MHOI'UX 0aKTepuii MOXKeT IPOMCXOAUTE Yepes Kark-
abvie 20—30 mus. IIpy Takom GBICTPOM pasMHOMKEHHH IIO-
TOMCTBO OJHOM OaKTepuM 3a 5 CyTOK crmocobHO obpasoBaTh
Maccy, KOTOPOH MOXKHO ObL10 OBI 3alI0JIHUTE BCe MOPA U OKe-
agel. OfHAKO B NMpPUPOJAE 3TOr0 He MPOMCXOAHMT, TAK Kak
OospmmHCTBO OakTepuit OpicTpo morubaeTr mox AeiicTBHeM
COJIHEYHOT'0 CBeTa, IIPY BHICYLIMBAHHH, HEJOCTATKE ITHAIIH,
Harpesanuu o0 65—100 °C, mox pedicrBuem ae3uHOH-
IUPYIOLIUX BEIlecTB, B peayJjibTaTe 00PLOBI MEXKAY BUAAMU
HT. A

JInme y HeKoTOphBIX BUAOB GakTepuii 06pasyioTes ocobble
KJIETKM — CIIOPHI (OT I'PEYEeCKOro «Cropa» — ceMs), ¢ IIOMO-
IBI0 KOTOPHIX OHM MOTYT Pa3MHOKAaThCH.

O6paazosanme cnop. B He61aronpuATHLIX YCIOBUAX (IPU HeTocTaTKe

54

THIIM, BJIard, Pe3KUX U3MEeHEeHUAX TeMIepaTyphl) HUTOIIA3"
Ma DaKTepHaNbHON KJIETKH, COKUMAaACh, OTXOAUT OT MATEPHH-
CKOIf 000109KH, OKPYIJIAeTCa U 00pasyeT BHYTpH HEE Ha CBO-
eil MOBEPXHOCTH HOBYIO, OoJiee IIOTHYIO 06010uKy (puc. 30).
Taryio 6aKkTepHANBHYIO KJIETKY TOMe HashlBawT cnopoil (ot
IrpevecKoro cjoBa «cnopa» — cema). Cnopsl HeKOTOPEIX HaK-
TePUHA COXPAHAIOTCSA OYEHB JOJTO B CAMBIX HeOJIATOIIPUAT-
HBIX ycaoBuAx. OHU BbIJEDPKUBAIOT BHICYIIMBAHUE, JKapy H
MOpO3, He cpa3y norudaioT jgarke B Kunsinei Boge. Cropsl
JIErKO PpasHOCATCA BETPOM, BOAOM U T. . X MHOTO B BO3ayXe



Cnopa

O-D-CoO-Co-Caeo

Puc. 30. Obpa3osaHue cnop

¥ mouBe. B OIaronpHATHBIX YCJAOBHAX CIIOpa IIPOPACTAeT U
CTAHOBHTCS >KU3HeleATe bHON GaxkTepueit. Criopsl y moma-
BJaAOLIero 60JpIIMHECTBA DaKTepHil — 3TO IpHUcHocodIeHne
K BBIMKHBAHMWIO B HEGIaTONPUATHLIX YCIOBHAX.

BAKTEPUW. CUHE3ENEHBIE, WX UWAHOBAKTEPUMU.
CANPOTPO®bI. MAPA3SUTDbI

Bonpocsl

fJ'lhwl\)‘-*

Kakoe cTpoeHue umeeT BakTepuanesHas kneTtka’?

Yem oTnmyaeTcs BakrepuansHas KNeTka oT pacTUTENbHON?

Kakue BakTepum HasbiBaloT canpodutamu, a kakme — napasuramm?
Kak baktepun pasmHoxatotca?

YTo npoucxoauT ¢ BakTepusMu Npy HacTynneHun HebnaronpusaTHLIX
ycnosuin?

g —

Moaymante

YeM MOXHO OBbSICHWUTL LUMPOKOE pacnpocTpaHeHue HGaktepuii Ha Ha-
wei nnaHete?

3angaHns

1.

BuimoirTe knybeHs kapTodens, He O4ULLan ero OT KOXypsl, HapexbTe
noMTUKaMU. HaTpuTe NOMTMKM MENIOM U NOMEecTUTE B Yaluky eTpu.
Yawky nocTtaesTe B Ténnoe mecto ¢ Temneparypon 25—30 °C. HYepea
2—3 cyTOK Ha NOBEPXHOCTHU NOMTUKOB 06pasdyeTCsa NNoTHasA MOPLUWHN-
crtas nneéHka. ManeHskunia Kyco4ek nNnéHKn pasoTpuTe B Kanne sodbl U
paccMoTpuTe NoA MUKpockornom Gakrepun KapTopenbHOW Nanouku.
OHW NOABWXKHbI, 0BNafaloT XryTvkammn n MoryT obpasoBbiBaTh CNopkl.

LNA NONy4eHWsi KyNbTypbl CEHHON Nanoyku NonoxuTte B konby ¢ BOAOWH
HEMHOr0 CeHa, ropbILLKO KONObI 3aKPOATE BATOW U KUNATUTE COAEPXKN-

MO€e B Te4YeHne 15 MUH, 4TOBbl YHUHTOXMUTL Apyrne Baktepun, KoTopble

N
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MOryT okasaTecs B konbe. CeHHasn nanouka npu KUNayeHur He nornbaer.
Mony4yeHHbId HAcTOM ceHa OTOUNLTPYATE U Ha HECKONbKO OHEr Mo-
CTaBbTe B nometlleHue c temnepatypoi 20—25 °C. CenHasa nanouka
Oyner pasmMHOXaTbCs, M BCKOPE NOBEPXHOCTL HACTOS NOKPOETCA NNeH-
Kol M3 BakTepui.

CTeknsiHHOW Nanoykoi nepeHecuTe YacTuHKy NNEHKW Ha npeameTHoe
CTEKIO0, HAaKPOWTe NOKPOBHLIM CTEK/IOM WU PACCMOTPUTE NOA MUKPOCKO-
nom. [obasbTe NOA MOKPOBHOE CTEK/O Karnsjk METW/IEHOBOW CUMHBLKM
WK YepHui, pazbaeneHHbix BOgon. Ha rony6om doHe 6akrepun BuaHb!
ropasao nyywe. HekoTopble 13 HiX NOABUXHI, @ Y HEMNOABUXHbIX BHY-
Tp¥ BUAHLI 6necTawme oansHble 06pa3oBaHus. 3To crnopsl.
BonswuHcTso HakTepuit rubHeT npu Temnepatype +65—100 °C, HO
CNopbl HEKOTOPLIX U3 HUX NePeHOCAT Harpesaxme 0o +140 °C v oxnax-
AeHuve po -253 °C.

Harpeitte oTpuUNLTPOBAHHLIV HACTON. BbIACHUTE, NpW Kakoi Temnepa-

Type BakTepuu CEHHOI NaNo4YKK NorubaoT.

\

3Haere nu Bbl, YTO...

BcTpeyaloTes Tak HasbiBaeMble XulliHbIe BakTepun. 3TO KONOHWUANLHBbIE
GakTepun. Ux knetkn coeamHeHsl MOCTUKaMu u o6pasyioT nogobue
noe4eu cetu. MNepenBurasce, Takas KONOHUSA 3aXBaTbiBaeT U nepesapu-
BaeT MENKUE XMBbIE OPraHu3mMbl,

§ 12. Ponb 6akTepwii B npupoge

U XXU3HU 4YenoBekKa

BB N B N N E N NN NENENNE N

1. Kakue 6aktepum HasbiBaloT canporpodamu?

2. Kakme GakTepuu HasbiBalOT napasmtammu?

3. Yro rakoe poTocuHTE3?

4. Kakue npumeps! KpyroBOpoTa BELEeCTs B NpUpoae Bbi 3HaeTe?

Baktepum pasnoxenus u rumenns. Bakrepun — BaskHeiiIee 3BeHO
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ob11ero KpyroBopora BellecTs B mpupoge (puc. 31). Pacre-
HUSA CO3AIOT CJI0XHBIe OPraHuYecKue BelecTBa U3 YIIIeKHuC-
JIOTO rasa, BOJAbl I MUHEPAJIbHBIX COJIEH MOUYBbI, DTH BELIEeCTBAa
BO3BPAIAIOTCHA B II0YBY C OTMEPIIUMH rpubamMu, pacTeHNA-
MH A TPYIIaMH KHBOTHBIX. BakTepum pasjaraior ClI0KHbIe



Puc. 31. Ponb 6akTepui B KpyrosopoTe BeLecTBs B npupoae

BeIecTBa Ha IPOCThIe, KOTOPbIe CHOBA HCIIOJIB3YHT pacTe-
HHA.

BakTepuu paspymaoT CI0XKHbIe OpTaHUYeCcKHe BellecTBa
OTMEpIIUX PACTeHUH U TPYIIOB }KUBOTHBIX, BBIJIEJIEHUA U~
BBIX OPraHM3MOB U pasHble oTOpockl. IluTascs aTHMHU opra-
HAYECKHMH BellleCTBaMH, canpoTrpodHble fakTepHH IHUe-
HHSA NpeBpaIanT ux B neper#oi. OHu — cBoeoOpasHble ca-
HHTAPHI HAllled NJIaHeTHl.

MousexHbie GakTepun. B 1 cM3 noBepXHOCTHOTO CIOA JIECHON ITOYBEI

co/lep:KaTesas COTHA MUJIJIHOHOB CAIIPOTPOMHBIX ITOYBEHHBIX
fakTepHuil HECKOJBKHX BHAOB. JTH OGaxKTepUu NpeBPaIlaioT
Ieper{oy B pasjiMyHble MUHEpPaJbHEIe BEllecTBa, KOTOpHIe
MOTYT OBITH TIOTJIOIEeHEl U3 I0OUBhI KOPHSAMHA PACTeHHI.
HexoTopble IMoYBeHHBIE DAKTEPUH CIOCOOHBI IIOIVIOLIATH
a30T U3 BO3AYXa, UCIOOJBL3Yd €ro B Ipoleccax KHU3HeHesd-
TeJLHOCTH. ITH a3omopuKrcupyoujue daxmepuu XUBYT ca-
MOCTOATEIBHO WU MOCEeNAI0TCS B KOPHAX OO00OBBIX pacTe-
auii. [IpoHUKHYB B KOpHH 0000BBIX, 3TH OaKTEpHUX BLI3bIBA-
IOT pa3dpacTaHue KJeTOK KopHell u oOpasoBaHue Ha HUX KJIY-
6ennKkoB. Ux HA3kIBAOT KAYOeHbKOBbLMU (PUC. 32).
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Puc. 32. KnybeHbKM Ha KOPHAX JIIONWHA U UX pa3pes Noj MUKPOCKOMNOM

OTH GaKTePUH BBIJEIAIOT A30THBIE COSAUHEHNS, KOTOPEIe
HCIIOJB3YIOT pacTeHusA. OT pacreHuid OGakTepuH IOJIYYAIOT
yIiIeBOABl U MHUHepaJbHble conu. Takum oGpasom, Mexay
6o60BEIM pacTeHHEM H KJIyGeHbKOBEIMH GAKTEPHAMMU CyIIie-
CTBYeT TeCHad CBA3b, 0JIe3HAA KaK OJHOMY, TaK U APYyroMy
OpraHusmy. 9TO fABJIEHUE Ha3wIBaeTcsas cumbuos (0T rpede-
CKOTO CJIOBa «CMMOHMO3MC» — COBMECTHAS KHU3HD).

Bnarogapsa cum6uosy ¢ kiay6eHbKOBEIMH GaKTepuaMu 60-
GoBble pacTeHMd OGOramalOT MOYBY a30TOM, CIOCOGCTBYSA
MIOBBIIIIEHUIO YPOIKad,

Ponb 6akrepuii B XO39WCTBEHHOW NEeSTENbLHOCTH Yenoseka. B mu-
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[IeBOH IIPOMBIIIJIEHHOCTH MCIIOJIB3YIOT MOJLOYHOKUCABLE
barxmepuu (puc. 33). IInTasce caxapom, comep:KaniuMca B
MOJIOKe, OHM 00pa3yloT MOJOYHYIO KHcaoTy. llox eé peii-
CTBHEM MOJIOKO IpeBpalllaeTcd B IPOCTOKBAIILY, & CIMBKH —
B cMerany. KBamenue oBoureit, CHI0COBaHME KOPMOB TOXKe
IPOMCXOAHUT C MOMOILBIO MOJIOYHOKHUCABIX OakTepuit. O6pa-
30BaBIIASICA MOJOYHAA KHCJIOTa NpeNoXpaHAeT OBOLIU H
KOpM& OT IIOPYH.



Mcrnonb3yloTea 4Nisl 04MCTKM  MICnonb3ayloTes Ansa Nony4YeHns
CTOYHbLIX BO[I  JIEKAPCTBEHHbIX Npenaparos

Bbi3biBaloT 6051€3HU
YenoBeKa M XUBOTHBIX

Bbi3blBaOT Nopyy
NMPOAYKTOB NATAHUA
Bbi3biBaloT 6onesHu

pacTeHuin

McnonbayoTcs 4enoBekom
NS NONYYEHUA
MONIOYHOKWCBIX NPOAYKTOB

O6orawaoT noysy  Y4acTBYIOT B KPYrOBOPOTE
a30ToM  BellecTs B npupoae

Puc. 33. Ponb 6akTepuil B XO3AMCTBEHHON AEATENBEHOCTU YenoBeka
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HexoTopeie 6aKTepuH AeIal0T NPOAVKTEI HENPUTOAHBEIMH
naa nuranusa. ITockonbKky 6aKTepHuu He MOT'YT KUTh 0e3 Bo-
Abl ¥ MOrubarT B pacTBOpax COJIM M caxapa, IPOAYVKTHI Cy-
mraT, COJIAT, MAapHHYIOT, 3acaXapHBalT, KOHCEPBHPYIOT.
IIpu KOHCEepBUPOBAHHHM IJIOTHO 3aKpPHITHIE DAHKKM HArpesa-
10T, IIpu arom norubamT He TOJABKO DaKTepuu, HO U UX CIIO-
pei. [ToaToMy KOHCEPBEI COXPAHAKTCA A0JIr0e BpeMs.

EcTh 6akTepuu, KOTOpHBIE TIOPTAT PLIOOJOBHBIE CETH, PEl-
yafnue pyKonucy ¥ KHUTY B KHUroxpasunumax. s nope-
JOXpaHeHUs KHUI OT IIOPYH HMX OKYPHBAIOT CEPHHCTBIM ra-
30M. BakTepuu OpPTAT CEHO B CTOrax, €CJau OHO HeJoCTaTo4-
HO XOPOIIIO BBICYIIIEHO.

BoneanerTeopHbie DakTtepun. HekoTopsle BUALI 6aKTepHii-Iapa3uTOB

IPOHUKAIOT B OPraHU3M UeJIOBEeKa U MOCEJIAI0TCH TaM, BbI3hI-
Baa 3aboneBanus. B Tene wenoseka 60e3HEeTBOPHEIE ODaKTe-
PHUHA MHUTAIOTCH, OBICTPO PA3MHOKAKOTCA M OTPABIAIOT Opra-
HHA3M NPOAYKTAMH CBO€H XH3HEAeATEeJLHOCTH. DakTepuu
BBI3BIBAIOT TH(, X0JIepy, JudpTepuio, CTOIOHAK, TYOepKyJI€s,
AHTUHY, MEHUHIUT, CAll, CHOMPCKYIO AA3BY, OPyLeNIes 1 Apy-
rue 6ose3nu (puc. 34).

OpauMHu U3 3THX 00JIe3HEel UeIOBEK MOMKEeT 3apa3uThCH
npu obumieEMH ¢ OOJBHBIM uYepes Mejnbuyalliive KamneabKHu
CJIOHBI IIPW PA3roBope, Kamuie U YUXaHUH, JPYrIMA — IIPH

Puc. 34. Baktepun — Bo3byauTtenn Tybepkynéaa (cnesa) u cubupckoi s3eel

(cnpasa)
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ynoTpebJIeHUH MHINHA WX BOALI, B KOTOPYIO nonajau 0oses-
HeTBOpDHbIe OaKTepuu. AHTHUCAHUTAPHBLIE YCIOBHUA, I'DA3b,
00JIbIIaA CKYYEHHOCTS JIIeil, HecobogeHue NpaBuil JInd-
HOIl I'MIMeHBl CO3al0T 6/IaronpusATHBIE YCJIOBUSA AJIA OBICT-
poro pasMHOKEHHSA M PacIpOoCTPaHEeHHA 00J1e3HEeTBOPHBIX
faxTepuil. ITO MOJKET BBIZBATH 3nudemuio, TO eCTh MacCoBOe
zafoJeBaHne J00ei,

YymMy — OZHO U3 CAMBIX THXXEIBIX 3a00/eBaHHN — BBI3bI-
BAIOT YYMHBIE TAT0uKH. OmycTOMINTEIbHbIEe S AEMHHA 4yMbI
B IPEBHOCTH OBLIM CAMBLIM CTpalIHEIM OejicTBueM. Hanpumep,
B VI B. uyma nporukia ¢ Bocroxka B IlerTpanbnyio Espomy.
CeuperncTsyd TaMm, 60osie3Hb ucTpedasana B KPYIHBEIX ropojax
THICAYM YeJIOBEK B JeHb. McTopHsa ueloBeYecKoro obiecTsa
3HAeT HeMAaJIo AIUAeMuil, mogoOHBIX aToM (puc. 35).

V XuBOTHBIX 0aKTepUM BBI3LIBAIOT TaKMe DOJIE3HH, KakK
cail, cubupcKas a3sa, 6pynesnnés. ITUMH 00JIe3HAMM MOXKET
3apasuUThLCA U YEJIOBEK, [I09TOMY, HaIpUMep, B pailoHax, rie
cKoT OoJieeT OpYyILLe/I€30M, HENb3d YNOTPEOJIATH B IHUILY
CBIPOE MOJIOKO.

Puc. 35. U3obpaxeHue eBponeinckoro ropoaa Bo spemMs anuaemny Hymbl
(H. NycceH. «Mdyma B Acaape», 1630)
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Puc. 36. PacTeHus, nopaxeéHHsie 601e3HeTBOPHbLIMU BakTepusamm
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ITopaskaioT 6aKTepun 1 PACTEHUS, BLI3BIBAA NATHHUCTOCTD
JIACThEeB, YBAAaHWEe, THHeHUe cTebseit u T. 1. (puc. 36).

B HacToAIee BpeMsA IIPOBOAAT CIELUATBHBEIE MEPOIIPHA-
THA JJIA [ODpenylIpekJeHHA 3apasHbIX 3aboneBanuii. Yera-
HOBJIEH CTPOr'uii BpaueOHBIN KOHTPOJb 38 HCTOYHUKAMM BO-
Bl ¥ MUAIEeBBIMH IpoAayKTamu. Ha BOZOIPOBOAHBIX CTAHILU-
fIX BOAY OUUIIIAIOT B CIEMUAJBHBIX OTCTOMHUKAX, IPONYCKadA
eé yepes3 (QUALTPHI, XJIOPHUPYIOT, O30HUPYIOT.

BosbpHBIE HOy4YAIOT JEKapCcTBa, KOTOpEIe youBaioT 6oses-
HeTBOPHBIX ODakTepuil, [Ina yEUUTORKEeHUA GAKTEepHii B moMe-
IeHWH, e HaXOJUTCA 3apas3Hblil 0OJBHOM, IPOBOAAT He3-
MHMEKINI0, TO eCTh ONPBICKHBAHNE UM OKYPHBAHHE XUMHU-
YeCKUMH BellleCTBAMHM, BBIZBIBAIOIIMMH rubenb GaxTepuii,
ConHeuHBI CBET TaKiKe ry0UTesIeH AJs MHOTAX OakTepuit,
HanpuMep AJisa 0arkTepui Tybepkyaésa. Iaa mpenynpesxge-
HHUA 3apasHbIX 3a00/eBaHUil IPUMEHAT NPeJOXPaHUTe -
HbIe MTPUBHBKH.



KNTYBEHbKOBBIE, W1 ASOTO®UKCUPYIOLUUE, BAKTEPUMN.
CUMBUO3. BOJNIESHETBOPHBIE BAKTEPUU. SNUAEMUA

Bonpocesi

-_

1
2
3.
4
5

o

~J

| B yém 3HayeHue Bakrepuii B npupoae?

. | Yro Bbl 3HaeTe 0 KnybeHbkoBbIX GakTepusax?

| Kak yenoBek Mcnonb3yeT MONOYHOKUCNLIE BakTepun?

. | Kak MOXHO 3aluMTUTL NPOAYKTHI MUTaHWS OT GakTepuin?
. | Kak Baktepuu nonagaiot B OpraHuam Yenoseka W Kakoil Bpes OHWU Ha-

HOCHAT?
Kakue BonesHu, BbidbiBaembie HakTepuami, BaMm M3BECTHbLI?

.| Kakve ycnoews cnocobCTBYIOT PacnpoCTPaHEHWIo BONe3HETBOPHbIX
|

Bakrepnia?
Kakune mepbl npumeHsioT ang 6opebel ¢ 3a60neBaHusaMuU, Bbl3biBAEMbI-
\ My BakTepuamn?

Mogymanrte

Movemy 6e3 peatensHoCTH BakTepuii X1M3Hb Ha 3emne Biina Hbl HEBO3-
MOXHa?

3Haere nun Bbl, 4TO...

Mukpobuonoruyeckuin metosn 60pbbbl C HACEKOMbIMU-BPEAUTENAMMU
OCHOB&aH Ha UCnonb3oBaHnK GakTepnii — Bo3byauTenein GonesHein Ha-
cekoMmbiX. besspeaHOCTL aTUX BakTepuii oA pacTeHuin U YenoBeka no-
3BONSET NPUMEHATL 3TOT MEeTOon NPV BbipalUWBaHWKM CEeNbCKOXO3AM-
CTBEHHbIX pacTeHnid. B cenbCKoM x039iiCcTBE B Ka4ecTee yaobpeHua uc-
nonb3yeTcs npenapar HUTPOruH. B 1 r Takoro yaobpeHus cooepxXuTcs
6onee 2 mnppg kneTok asotodukcupylowmx 6akrepuii. 3a oauH sereTa-
LIMOHHbIA Nepuog aTn BakTepuy MOryT HakonuTe okono 100 kr asoTa Ha
1 ra, yny4was nnogopogue rnoyssl,

3agaHus

; [

2.

BrifcHuTe, kakue BakTepuanbHble Npenapartsl NPOAATCa B cneunany-
31POBaHHbIX Mara3uHax Ballero HacenéHHOro NyHKTa.

Coenaiite TOHKME cpesbl kopHelt 6060BbIX pacTeHWiA (Knesep, ropox,
JIIONUH, NIoLEpHa U Ap.) B pasHbie Nepuoabl Mx XXMaHu, PaccmoTpuTe mux
nog 6onbWKMM yBENUYEHWEeM MUKPOCKONa. 3apucyinTe yBMAESHHOE B Te-

Tpaaw. Caoenanre BeIBOA,.
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Kparkoe coaepxaHue rnasbl

BakTepuun — mnpocreiimine JosAepHBIE OJHOKJIETOYHEIE
OpraHu3MBbl,

BoasmuHaCcTBO 6aKTEpHIT MHTAIOTCA TOTOBEIMH OpraHuyde-
CKHMMH BellleCTBAMM, M JIMIIL HEKOTOPEIEe M3 HUX CIIOCODHEI
CO3/1aBaTh OPraHMYecKHe BelllecTBa U3 Heopraeuveckux. 1o
criocoby nuTaHuA 6aKTEepHUH, NUTAIOIIHAECa FOTOBBIMH Opra-
HUYECKHMH BellecTBaAMH, JeJIAT Ha JBe I'DYIIbI: CAIIPOTPO-
¢r1, Dogyyarmlile OpraHuyecKye BellleCTBA M3 OTMepPIINX
OPraHU3MOB WM BBIIEJIEHUH >XUBLIX OPraHM3MOB, U Mapa-
BUTHI, NUTAIIIKECA OPraHUYEeCKMMH BeIleCTBAMH KHUBBIX
opraauamoB. [TapasuTusm y 6akTepuil pacipocTpaHéH OueHb
HIAPOKO.

Bakrepuu rEMeHUs M IIOUBeHHBIe DAKTEepHH paspylIaioT
CJI0YKHBIE OpraHWYecKHue BeIllecTBa, npesparias ux B Hosee
npocTele MUHepanabHBIe, Takum obpaszom, OGakTepuu yda-
CTBYIOT B KPYIOBOPOTE BellleCTB B IPHPOJeE.

YesoBek HCIONB3yeT OakTepHH B IIPOMBIILIEHHOCTH,
CeJIbCKOM XO03sAUCTBe, MJIA MOJYYEHHUSA JEKapCcTB, OYHUCTHKH
CTOYHBIX BOA U T. 4. Cpenu 6akTepuii ecTh 60/1Ie3HETBOPHEIE.

BakrepuasibHbBIMU ABJIAITCA TakWe 3a00JIeBAHWA, KaK
ITHeBMOHMSA, AHTHHAa, TH(, Xomepa, 1udTepusa, TU3eHTEPUS,
MEeHHHTHUT H Jp.



MFnaea

LlapcTBo NpuoObI

PaHblie rpubbl OTHOCUNUCD K LapcTBy PacteHus.
Ho Tak kak no cBoeMy CTPOEeHUIo
WU XU3HEeAEeSTeIbHOCTU 3TU OPraHu3msbl B 3HAYUTENbHON
CTeneHu OT/IN4aIoTCH OT PaCTEHUIA, UX BbiAenunu
B CAaMOCTOSITE/IbHOE LLapCTBO.

W3 31O rnaesl Bbl y3HaeTe

m 00 ocobeHHOCTSX CTpoeHus rpubos;
= 0 pasHoobpasum rpnbos;
= O ponuv rpuboB B NPUPOLE M XN3HU HENOBEKA.

Bbil HAyuuTechH

= pacnos3HasaTb NPeACTaBuUTENel 3TOro LapcTea;
= OT/IMYaTb OCHOBHbIE BUABI Cbe0BHbIX
LUASINOYHbBIX rPUBOB OT SA0BUTBIX;
= BbISIBASATb NPU3HAKM NOPAXEHWA OPraHn3mMoB
6one3HeTBOPHbIMU rpubamu.




§ 1 3 = O6was xapakrepucTuka rpu6os

1. Kak 6akTepumn cnocoGCTBYIOT KPYroBOpOTY BelecTs B npupoae?
2. Kakue rpubbi Bbi 3HaeTe?

B HacTosmee BpeMs n3BecTHO 0K0J0 100 Thic. BUAOB rpu-
6oB. I'pubsr 06uTaOT BCIOAY, Iie HMEIOTCA OPraHUYecKHe Be-
IIIeCTBa: B IOYBe, B BOJIe, B MKUJIMIIAX, HA IIHINEBLIX IPOAVK-
Tax, Ha Tejieé YeJIOBeKAa U JKMBOTHBIX. OTH DPa3HOOGpasHbIe
OpPraHM3Mbl UMEIT CXOLHOEe CTPOEHHEe, CBS3AHHOE CO CIIOCO-
Ooom ux nuranua (puc. 37).

Muranne rpnbos. [Ina nurarusa rpubamMm He0GX0IUMO rOTOBOE Oprasu-

YyecKoe BeIlllecTBO, 4TO cOJMIKaeT X ¢ KusorHBIMH. Ho mo
crnoco0y MOTJIONIeHHWsA IHWINH — IIYTEM BCACHLIBAHHS, a He
3aryiaThlBaHUA — OHH CXOIHBI C PACTEHUAMU.

Ilo xapakTepy nuTaHus rpUGHE] OTHOCAT K campoTpodam
HJIH K napasuraMm. ['pudsi-canpoTpodsl DUTAXOTCA MEPTBEIMHA
OPTraHHYEeCKMMH BeIleCTBAMH, & IPHUOBI-IapPa3UThI IIOCENs-
I0TCHA Ha XUBBIX OPraHA3MAaX H IUTAIOTCHA 34 UX CUET.

Crpoenune rpuboe. Hekoropsie rpubsl — OJHOKJIETOYHBIE OPTAHU3-

MBI, HO DOJIbIIAA UX YACTh — MHOTOKJIeTouHBIe, O00JI0UKH
KJIETOK GOJIBIIMHCTBA IPUGOB COAEPIKAT XUMUH — OpPraHu-
4JeCKOe BEeIIeCTBO, XapaKTepHoe JJIA }KHBOTHBIX (Hanpumep,
HacexkoMsix). Teso rpuba cocTouT M3 TOHKUX GesIbIX HUTEH,
obpasyionux zpubHuyy, WIin Muyeauil. Y HeKOTOPLIX TPH-
060B HUTH TPUOHHUILLI IPEACTABIAIT cO00H Kak OBl OHY I';-
FaHTCKYIO KJIETKY C MHOXKEeCTBOM sifiep. ¥ APYTIUX HUTH rpud-
HUIBI MHOTOKJIETOYHBIE, IPUYEM KJIETKH MOI'YT COAEPKaTh
OZIHO MJIM HECKOJIBKO sfep (puc. 38).

PasmHoxenue rpmbos. PasmHOXka0TCA rpubbl 6eCIIONBIM MJIM TO-

JM0BBIM IyTéM. Becmosoe pasMHOMEHWE IPOMCXOAHUT IPH



Cmopuok
Pue. 37. MHoroob6pasue rpubos

I'pub poratuk
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Puc. 38. Muuenuii rpuba noa MUKPOCKONOM
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Bui3biBaoT nopyy  Mcnonk3yloTcs 4ns nonyyeHms
NPOAYKTOB NUTAHURA,  NIEKAPCTBEHHbIX NPenapaTos
XUNbIX MOCTPOEK

RS Bbi3bIBaOT 60M1E3HN
YyacTteyioT B cuMBurose o : YesoBeKa W XXMBOTHbIX

Bbi3blBaloT 601€3HM
pacTeHuii

Mcnoﬁbaylorc‘a 4YEenoBEeKOM
ANA Nony4eHus
NPOAYKTOB NMUTAHWUA

YnotpebnaioTca Y4enoBekoM - Y4acTBYIOT B KpYroBopoTe
BMWLLYY BELECTB B NpyMpoae

Puc. 39. Pons rpuBoB B NpUpoae W X1U3HW Yenoseka
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IIOMOIHY CIIEeIMAaIN3NPOBAEHEIX KJIETOK — CIIOP MJIM Berera-
TUBHO. BereraruBHOe pasMHOKEHHE OCYLIECTBJIAETCHA Ya-
CTAMM TIPUOHMIBI MM IIOYKOBaHMEM (Y OJHOKJIETOYHBIX
JPOMIKEBBIX TPUOOB). ¥ HEKOTOPKIX I'PpubOB CYNIECTBYET II0-
JIOBOE pa3dMHOXKeHHe. B aTom cayuae rpubuaunmna obpasyercs B
pe3yiabTaTe CANAHUA CIEeNUaN3MPOBAHHBIX ITOJOBBIX KJie-
TOK.

Ponb rpubos B npupoae v Xxu3uun yenoeeka. Paspymas ocraTku pac-
TEeHW M XWBOTHBIX, I'pUObI YYaCTBYIT B KPYrOBOPOTE Be-
IIIECTB B IIPUPOJie ¥ B 00pa30BaHUM IJIOLOPOJLHOTO CJIOA IO-
yBEl. M3 HEKOTOPHIX rpubOB MOJNYYAIOT LEHHBIE JeKapCTBa.
Crwenobablie rpubsl ynmorpedastor B nunly. ['pubder Heobxoau-
MBI IIPH H3TOTOBJIEHWHU XJe6a, CHIPOB, B BUHOAEJIHAU U T. .

Ho rpu6s1 moryT HanocuTh u 6osabinoit Bpes. Hekoropsre
U3 HUX BBI3BIBAIOT O0JIE3HU Y PACTEHUH, JKUBOTHEIX U YEJIO-
Bexa. I'pubbl HOPTAT DPOAYKTHL MHUTAHUS, PA3PYIIAIOT IIO-
crpoitkn. Hexkoropele rpubbl BeIpabaThIBAIOT SLOBUTHIE Be-
I[eCTBA, UMH MOYKHO THKEJIO U Aaxe CMEePTeJIbHO OTPABUTh"
cd (puc. 39).

rPUBHULA, unu MULIENWUA

Bonpocsi
1. | Kakoebl 06ume npusHaku rppbos?
2. | Kak nuratoTcs rpubsl?
3. | Kak paamHoxatoTcs rpmbsi?
4. | Kakyio ponb urpaioT rpubbl B NPUPOAE U XWU3HK Yenoseka?

Mogymairire

Mouemy rpubel HGb1M BbILENEHLI B CAMOCTOATENBHOE LAPCTBO XMBbIX
opraHnamos?

3agaHuns

Mcnonb3ys NpUMepkl U3 CBOEro XW3HEHHOro onbITa, NOAroTOBLTE CO-
obeHue «Panb rpuBoB B XM3HKU YENoBeKar.
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3HaeTe nun BbI, YTO...

® CylecTBylOT Tak Ha3biBaeMble

XWULWHbIE rpubbl, CTPOEHWE KOTO-
peiX npucnocobneHo K 3axearty
MEeNKux 4epeei, 0BuTaloLmx B No-

// =

yee (puc. 40). : *-u-z:_"
Ha cesepe wrarta Muyuran (CLLA) {LD ' d
HanaeH rpub poaa apMunnapus

(onéHok). Ero rpubHuua maccon
okono 100 T 3avumaeT nnowans Puc. 40. JloByne KoMbUa XMLUHO-
15 ra. Npu6nuauTensHbI Bo3pacT o rpuba

rpnbHuuel 1500 ner.

§ 14. LLUnsino4Hbie rpubbl

(N O O N N A R B

1. Kakve cbepobHbie rpubsi Bbl 3HaeTe?
2. Kakue sapoBuTbie rpubbl Bam M3BECTHBI?
3. Y7o Takoe cumbuo3s?

Cpenun rpuboB Hambosee M3BECTHBI ILIAINOYHBIE, K HUM
oTHOCATCH Oesible Ipubbl, HOADEPE30BUKH M IOJOCHHOBUKH,
Pa3HOLBETHBIE CBIPOEKKH, PhIZKUKHN U MHOTHE JIpYTHE.

Crpoeunne wnanoynoro rpuba. B moscegHeBHOM KHM3HM MBI Has3bIBa-
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eM rpubaMy MX ILJIOAOBEIE Tesa. ¥ OOJIBIIMHCTBA CheTOOHBIX
rpuoB (3a ucKIUYeHneM Tpiodesieil, CTPOYKOB U CMOPYKOB)
IJI0/I0BOE TeJo 06pasoBaHO HOMKKONU M mIIANKoMi. Orcoona n
UX Ha3BaHUE.

Ecau B ToM MmecTe, rje cHAT rpub (TO ecThb ero IJIOLOBOE
TeJ0), CJIerka paspeiTh NOYBY, MOXHO O0OHAPYKUThH TOHKHE
BeTBAIMUecs Oenble HUTH — 2pubruyy (puc. 41). Knerxn
rpubHHALEL IJIAN0YHBIX IpuboB yallle ABYX'bAJEePHBEIE U He
conepskat maacTuzn. I'pubHUNA — IJlaBHAs YacTh KaJ0oro
rpuba. Ha nHeil passusawrcs naodosvie mena. llnanka u
HOKKa COCTOAT M3 IJIOTHO MPHUJIETaOIHX APYT K APYTY HU-
Ted rpubOHUIIEI. B HOXKKe BCe HUTH OJIMHAKOBBI, 8 B IIJIANKEe
oHM 06pas3yioOT ABa CJO0S — BEPXHUH, HOKPBITHIH KOKUIEH,
OKpaImeHHON pasHBIMM HHATMEHTAMH, X HUKHHA. YV OJHUX
rpuboB, Hanpumep y Gesioro rpuda, moadepé3oBUKa, MaCJIE€H-
Ka, HUYKHUM cJI0H COCTOMT M3 MHOIOUHMCIEHHBIX TpyOOUeK.



LWnsanka

MpubHuua

Puc. 41. CrpoeHue wnanoYHoro rpuba

Jro mpyobuamote zpulbvl. HIOKHEUN CI0# NIJIOLOBBIX TeJ DBI-
JMHUKOB, CBIDOEKEK, BOJHYIIEK 00pasoBaH MHOTOYMUC/IEHHBI-
MM ILTACTHHKAMHA, ITO NAACMUHYAmMble TPAOLI.

O6paszosanwe cnop. B rpyboukax MW HA IIACTHHKAX IIJIATKH obpa-
3yI0TCs 0c0OBIe KJIETKH — CNOPblL, C IOMOIILI0 KOTOPLIX I'PH-
6n1 pasmBOKaOTeA (puc. 42), CospeBine MeJIKHe U J6TKHE
CIIOPBI BBHICHIMIAIOTCH, WX MOAXBATHIBAET U PA3HOCHUT BeTep.
PasnocAT nx HaceKOMBIe U CIM3HHU, a TaKMKe OeJTKH U 3aiiIbl,
noepamomue rpubel. CiOpsl He IePEeBAPUBAIOTCSA B ITHINEBA-
PHATEJBHBIX OPTaHaxX 3THUX YKHBOTHBIX U BEIOPACEIBAIOTCA HA-
PYXKY BMECTe C MIOMETOM.

Bo BraxnO#H, Goraroii mepersoeM moYBe CIIOPEI IPUGOB
IpopacTaiT, U3 HUX PasBUBAIOTCA HUTH rpubHmnel. I'pub-

Cnopa

~ DNy Sy

A

MNnogosoe Teno
Cnopel

o

l J‘.—J =

= . ( } . 170 ?3-
I'puﬁnnu,a ‘7 . /-’\ "To! Y e J—T"){L"I;J )

Cnopa
Puc. 42. PaamHOXeHWe WnsnoyHoro rpuba
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HUIA, BOSHHKAIOIIAA U3 OHOM CIIOPbI, MOXKeT 00pa3oBLIBATE
HOBBIE [JIOZ[0BEIE TeJIa JIUIIhL B PeAKUX CAydasax. ¥ OOJIbIINH-
CTBa BHOB rpHOOB ILJIONOBBIE TeJla Pa3BUBAIOTCA HA TPUOHHU-
nax, o6pasoBaHHBIX CAMBIIMMHCA KJIETKaMu HuUTel, Oepy-
MIMX HAYAJO0 OT pasHbIX crnop. ITosTomy KiIeTKH TaKoi rpud-
HUIBI ABYXbaAgepHble. 'pubHUIA pacTéT MeIJIeHHO, JIMIOb
HAKONMB 3allackl NUTATeJbHBIX BEIlecTB, OHa o6pa3yeT ILIo-
JIOBBIE TeJa.

CyvmbBmo3 rpubos v pactennin. T'pubHAIKY 3HAIOT, YTO NOA0EPEZOBUKHU

yalle BCero Mo;KHO BCTPETHUTL B Oepe3HsKe, Oesbie rpubsl —
BOIM3HM OGepés, coceH, enei u Ay00B, PBIXKMKH — B COCHOBBIX U
@JIOBBIX Jecax, TOJJOCUHOBUKH — B OCHHHMKAaX. 910 00bACHA-
eTcs TeM, 4TO MeXJy OIpeJesIEHHBIMH BHAAMH JEPEBbEB H
rpuboB yCTaHABJIMBAETCA TeCHad CBA3b, ITOJIE3HAA KaK OXHO-
My, TAK ¥ IPyTOMY OPraHu3My, TO eCTb cumbuos (puc. 43).

MpubokopeHb
(Mukopuaa)

Puc. 43. Cumbumo3a rpubos 1 pacteHuin
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Hutu rprGHUIEI IJIOTHO OIVIETAXOT KOPEHD JIepeBa U axe
NPOHMKAIOT BHYTPE €ro, 00pa3ys 2puboKkoperb, WK MUKOPU-
3y. 'pubEUDA mOTrJIOmaeT U3 TMOYBEI BOAY U pacTBOPEHHBIE
MHHepaJbHbIe BEIeCTBa, KOTOPhIe IOCTYIIalOT U3 He€ B KO-
HH JepeBbeB. B ¢BOIO ouepenb, rpubHUIA [TOJYyYaeT OpPraHnu-
yeCKHe BelecTBa, HeoOXoAuMEle el s nuTasus u odpaso-
BaHMA IJIOJOBEIX TEJI U3 KOPHEeil JepeBbeB.

Mpubbl chenobHblie S A0BUTbIE. MHOTHE IINATIOYHEIE PPUOLI CBeL06-
el (puc. 44). Haubonee NeHHLBIMUA U3 HEX CYATAIOTCA IIIaM-
NUHBOHBI, OeJble, MaCJaATa, IOJOCHHOBHKHM, I0oA0epésoBu-
K1, rpyaau. O6pasoBaHue IJIOAOBEIX TeJ y rpubOB pasiuny-
HBEIX BHIOB NIPOMCXOJHUT B pasHoe Bpems. Hak mpasuio,
NepBBHIMU B KOHIE ampess — Hadajle Mas MOABISAIOTCA
CMODYKHM M CTPOYKH, 3aTeM IIaMIHHBOHBI. B cepeaune
HIOHSI, KOr/ia KOJOCHTCA POKb, HOABJIAIOTCHA M0A6epEe3oBu-
ku. Beses 3a HUMM — MacJjATa, NOJOCHUHOBUKH, CEIDOEKKH.

JNucuykm

ChIpoexkn

Puc. 44. CoepnobHbie rpubbl

e



Co BTOpPO# TIOJIOBHHEI JIeTa BILJIOTH H0 HEPBLIX 3aMOPO3KOB
IJIOAOBLIEe Tesia 06paayioT rpubbl Bcex BHAOB. B sacymuiu-
BYIO IIOTOAY IJIOAOBBIE TejJa IPHO0B HAYUMHAKT PACTH TOJIBKO
B KOHIIEe JIeTa, & IPHU HACTYILIEHMHM DAHHEro MOXOJIOJAaHUA
POCT UX IIPEeKpAaIaeTc.

IIpn cGope rpubGOB BajXHO yMeTh OTJIMYATH ChegoOHBIE
rpubsl or axoBuThIXx. Hanbosiee onacue! 61enHas MoraHka,
MYXOMOD, KeJYHBIH rpub, JOKHBIE JHCHUKH H JIOMKHBIE
onsra (puc. 45). BreaHble MOraHKH MOXO0MH HA MAMIIMHBO-
HbI, TOJIBKO HHMKHAA CTOPOHA LULIANKH Y HAX 3€JIEHOBATO-
Gesas, B OTIIMYME OT PO3OBOM Y IIAMIMHLOHA.

BnepHas noraxka
3enéHan

HaBoaHuk
BneaHas noraxka 00ObIKHOBEHHbI

JloxHbI ONEHOK

Puc. 45, ApoBuTeie rpubsl
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Puc. 46. CaraHuHckuin rpub (cresa) n myxomop (cripasa)

MyxoMOD JIETKO Y3HATH 10 APKO-KPACHOM ¢ DeJIbIMH AT~
Hamu mAnke (puc. 46). Muaorga BcTpedalTcd MYXOMODBI
C CepbIMHU IIIANKaMH.

Hemunsrit rpub nmoxoxx Ha Oenblil, HO BEPXHAA 4acTh ero
MeHbKa IOKPBITA PUCYHKOM B BH/l€ Y4EPHON NI TEMHO-CEPO
CeTKM, a MAKOTh Ha HM3JIoMe KpacHeeT. JIOKHbIe JIMCHUYKH
HOXO0KH Ha JIMCHYKH Chefo0HBle, HO UX ILIAIKH POBHEIE
KPacHOBATO-OPAHXKEeBble, a He CBETJIO-3KEJThie, KaKk y Che-
NOOHBIX, ¥ M3 HAAJOMJEHHOM NUIANKH JOMKHOH JHCHYKH
BEIIeNAeTCA OeNIbIi COK.

V cbefoBHBIX ONAT HA HOXKKE MMeeTcA KOJBIO M3 IJIEH-
KM, a Y JIOKHBIX TAKOH IIJIEHKHW HeT U NJIACTUHKY IT0J IIIJIAI-
KO 3eJieHOBaTHIE,

Yrobul He OTpaBUTHCA rpubamMu, OyabTe BHUMATEIbHBI
npu ux cobope. Ecau maiieHHbI# rpub MOX0Xk HA ANOBUTHIU
HJIM Bbl COMHEBAETECH B ero ¢'beJo0HoCTH, JIyaIne Takoi rpud
He OepuTte. CTapsle ILJIOAOBEIE TeJa CheAOOHBIX IPUOOB TOMe
MOryT ObITH AZOBHTHIMM. Hesnb3a cobupaTh rpubbl BOIHIH
aBTOMOOMJILHBEIX AOPOTr, XMMHYECKHX H JAPYTHX IIPOMBIIII-
JIEHHBIX NpeANpUATHAN, 3arpAsSHAIIINX BPeAHBIMH Bellle-
CTBAMH OKpYy:Kawinyo cpeny. Ilnoxoswie Tesnia rpuboB Ha-
KaInJauBaloT 5TH BeIllecTBa.

Boipawmeanue rpubos. Ilnoxossie Tenra MHOTMX IpubOB comep:kar

[IUTaTe/IbHEIE BEIecTBa, IoJIe3Hble 1d JenoBeka. [loaTomy
HEKOTOPLIE IMIJIANOYHBIE 'PUOLI N3/JaBHA BBIPALIIUBAIOT B MC-
KYCCTBEHHBIX YCJIOBUAX.
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Puc. 47. BoipawmsaHue WwaMnuHLO0HOB

B oBomHBIX X03sMCTBAaX HNpH KPYIHBEIX TOpPOAax HaIIei
CTpaHbl BRIPAIMBAIOT IIaMOUHLOHEI (puc. 47). B cnenuans-
HBIX IL€XaX yCTAHABJHMBAIOT YETHIPEXBADPYCHBIE CTe/IasKu
(monkwu). Ha HUX B nUTaTEIbHYIO IOYBY BHICAXKMABAIOT Ipub-
HHNY. B noMemeHuu nexos nogaep;KuBaT TaKyIo TeMIIepa-
TYDY H BJIaXXHOCTH BO3JyXa M MOYBhI, IPH KOTOPBIX ILIOLO-
BeIe Tesa 6bicTpo pacTyT. C 1 M2 moussl cauMaroT 6oaee 20 kr
IJIOZOBBLIX TeJl IIaMIWHBOHOB. B roj MOXXHO HOJYYHTEH [0
[IATH ypo:KaeB rpubos.

B mnociiensee BpeMs B HEKOTODBIX XO3AHCTBAX HAaUa d
PasBOAUTEL U rpub BéIleHKa 00bIKHOBeHHAasA (puc. 48).

Puc. 48. BoipawmsaHie BELLEHKN
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LWNANOYHBIE TFPUBELI. MUKOPU3A. CUMBUO3

Bonpocasl

Kakue rpubbl HA3bIBAIOT WNANOYHBIMWU?
Y70 Takoe rpnbHMLa 1 Nnogosoe Teno rpuba?
Kak 06pasyioTes crnopsl Y WAANoYHbix rpubos?
Mo4emy HEKOTOPbIe rpMbbl MOTYT XUTb TONbKO B6N1M3K AepeBbes?
Kakve cbenofHble U aa0BUThIe rpubbl Bbl 3HaeTe?
Kak BblpawmsaioT rpubel B MCKYCCTBEHHbIX YCNOBUAX?
L

A e

Moaymante

B u&m oTnmyme cnop rpubos ot cnop bakTepuin?

* Crpoexuve NnogoBbiX TEN WAKANOYHbIX rpubos

1. PaccMmoTpuTe NNOAOEBLIE TENA WNANOYHLIX rPMBOB. HanauTe ux OCHOB-
Hbl€ YaCcTW.

2. PaccmoTpuTe 0cO6E@HHOCTM CTPOEHWS! HUXKHEW CTOPOHbI LWNAnku. C yué-
TOM WX CTPOeHUs pasgenvte rpubbl Ha NnacTuH4YaTbie u Tpyb4arbie.

3aganmnsa ansa nwb6o3HaTENbHbIX

JNletom coBepute rpubsbl, NONOXUTE HA TEMHYKO Bymary LUNsNKKM nna-
cTMHYaToro u Tpybyatoro rpuboB (HUXHENn CTopoHou). Yepes cyTku
OCTOPOXHO CHUMUTE Wnsnku ¢ Bymaru, Bel yBUAUTE Ha Helt cBoeobpas-
HbliA PUCYHOK, KOTOPLI 06pa3oBaH BbICbINaBLLMMMWCS CNOpami.

3Haere nu Bbi, HTO...

® [noposekle Tena rpnboB A0XAEBMKOB MOMyT A0OCTUraTbe OFPOMHbIX pas-
Mepos. Haxoavwnu rpubsl AOXAEBUKW AMAMETPOM A0 2 M.

@ [pu cbope Henb3s BbikanbiBaTh rPUbLI U3 NO4BLI, TaK Kak B 3TOM cly4ae
noepexgaerca rpubHuua. CnegyeTt NErKMMK, OCTOPOXHBIMU ABUXEHW-
SIMW BbIKPYYMBATH MNI0A0BbIE TENA U3 NOYBLI. B aTOM cny4ae HUTKU rpub-
HWLBI MOYTK HE NOBPEXAa0TCA.
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§ 15. NMnecHesbie rpubbI U APOXOKU

S0 NBOAIBSESTEBOEETRDN

1. Foe nocenseTcs nnecexHb?
2. Ans 4ero HYXHbl OPOXXKN?

Mpnb mykop. Eciu xy1e6 IPOJIeKUT HECKOJIBLKO AHeH B TEILIOM BJIAYKHOM
MecTe, Ha HEM HosaBJigeTcs Oesiblid MYIIUCTBIN HAJET, KOTO-
pBIit Yepe3 HEKOTOpPOe BpeMsA TeMHEeT. JTO IJIECHEeBBIA rpub-
canpodpur myrxop (puc. 49). dror rpubd gacTo MOCENAETCH
TakKe HA PpyKTax, 0OBOIIAX, HA KOHCKOM HaBo3e. ['pubuuna
MYKOpa COCTOUT BCEIr'o U3 OJHOM CHJIBHO paspocureiica u pas-
BETBJIEHHOM KJETKM ¢ MHOYKECTBOM fAJZeP B IIUTOILIa3Me.

PasmHOKaeTca MyKOp OOpBIBKamMu pUOHHMIEBI HMJH CIO-
pamu. HekoTophle HUTH IPUOHMIILI DOAHHMAIOTCA BBEPX MU
pacmupAaOTCa Ha KOHUIAaxX. B 3TUX 4YEDHBIX pDAaCIIMPEHHUAX,
IIOXOKUX HA I'OJIOBKH, 00pasyTca CIIOPEI. JTH MOJIOBKH Ha-
BBIBAIOT cnopaHauamu., Ilocne coapeBaHus CIIOP M'OJOBKH JIO-
[Ial0TCH, U CIOPHI padHocATeHA BerpoM. Ilonas B 6iaronpuaT-
HBIE YCJIOBHAA, OHA NPOPACTAIOT B IPHOHUILY.

* MnecHesbi rpnb mykop

1. Boipactute Ha xnebe 6enyio nneceHs. [na 3Toro Ha CNoi BNaxHoro ne-
cKa, HACbINaHHOro B Tapenky, nonoxurte kycok xneba, HakpoiTe ero
LPYroi Tapenkow 1 NOCTaBLTE B TENSOE MECTO. Hepea HEeCKONbKO AHEN

Mykop * 0, MeHuumnn oy | #
Q‘ ( ] \“‘0 &
' - ¥

Puc. 49, NnecHesblie rpubol
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Ha xn1ebe NosBUTCA MYLIOK, COCTOALWMIA U3 TOHKUX HUTE mykopa. Pac-
CMOTPUTE B NYNy NNeceHb B Ha4ane eé pa3suTua 1 nosaHee, npy obpa-
30BaHWK YEPHbLIX TONOBOK CO CNopamMu.

2. MNpuroTosbLTE MMKPOMNPenapar NnecHesoro rpuba mykopa.

3. PaccMoTpuTe mukponpenapar npu ManoMm u 60/bLIOM YBEUYEHWUN.
HaiguTte rpubHuULYy, CnopaHrum u Crnopbl.

4. 3apucyiiTte cTpoeHue rpuba Mykopa v noanulinTe Ha3BaHWA ero
OCHOBHbIX 4YacTei.

Mpub6 newuumnn. Ha mUINEBRIX OPOAYKTAX M HA MOYBE MOCEJIAITCH
M Apyrue IecHeBbie rpubei. OJMH M3 HUX — NEHUYULL
(cm. puc. 49). TpubEuIa NEHUNMIIIA, B OTINYAE OT IPUOHHA-
LI MYKOp&a, COCTOMT U3 BETBANINXCS HUTEH, pasAeNeHHbIX
neperopogkamMu Ha KjaeTku. Copsl NeHUIUIIA PACIIONI0HKe-
HBI HE B NOJIOBKAX, KAK Yy MYKOpa, & Ha KOHIaX HEeKOTOPBIX
HUTel IpUOHUINBLI B MEJIKHX KHCTOYKaxX. B Kierkax neHu-
nuIa 06pasyeTcs BeIllecTBo, youBalee HeKoTopsIe 60s1e3-
HeTBOpHbIe 6aKTepuu. Ero cnenuaibHO pa3BoOAAT, YTOGHL IO~
JYYATH JeKapeTBa s JledeHUuA MHOTUX GoJiesHexn.

Opoxoxu. C 1aBHUX IOP YeJI0BEK MCIOJb3YeT OPOXCHCU AJIA IPATOTOB-
neHus xjeba, IUBa, BAHA. OTU MHUKPOCKONHUYECKHe I'PUOBI
COCTOAT W3 OLHOI KieTku, umeromelt gopmy mapuka. OHI
JKHBYT B ITHTATeJbHON »XUAKOCTH, GoraToi caxapom. Pas-
MHOJKAIOTCA Jpossxku mouxoBaHueM (puc. 50). Crauana
Ha B3POCJOH KJeTKe MosBAAeTcA HeGoNbIIas BBINYKJIOCTD.
OHa yBeIMUYWBAETCS U IpeBpallaeTcs B CAMOCTOSTEJIbHYIO
KJEeTKY, KOTOpaf BCKOpe OT/JeJseTcsi OT MATePUHCKOH.
IToukyronuecs KJIETKH APOrKiKell IMOX0XKH HA BeTBALIMECH
IEeMOYKH.

Puc. 50. PazMHOXEHWE OPOXCKEA




* CrpoeHne apoxoxen

1

PassenuTte B TENnow Boge HeBONLLWION KYCOYeK apoxken. Habepute 8
NUNEeTKy 1 HanecuTe 1—2 Kanau Bofel C KNeTKkaMu OPOXOKEn Ha npes-
METHOEe CTekn0. HakponTe NOKPOBHbLIM CTEKMLILLKOM U PacCMOTpUTE
npenapar ¢ NoMoLbLKD MUKPOCKONa Npv Manom 1 BonbLWomM yeenuye-
Huu. CpasHuTe YBUAEHHOE C pUCYHKOM 50. Haligute oTaenbHbie KneTku
OPOXOKeN, Ha 1X NOBEPXHOCTU PACCMOTPUTE BbIPOCTLI — MOYKU.

. 3apucyiTe KneTky APOoXKen v NoanuLIMTe Ha3BaHUS €€ OCHOBHbIX Ya-

CTen.
Ha ocHoBe nposeaEHHbLIX UCCnenoBaHnin chopMynMpPYTe BbIBOAbI.

Hpoxxu pasiaraloT caxap Ha COHPT M YIJIEKUCJIBIH ras.
OcBo6o:xAAIOIIAACH TIPH 9TOM 9HEPTUS UCIOIL3YeTCH JPOK-
MaMu JJist o0ecrieueHu s UX JKU3HeJesATeIbHOCTH. Ily3sIpbKHI
YTJI€KHCJIOT0 rasa, oopasyiomuecsa B TeCTe, JeJIaloT ero Jer-
KHM H IIOPHCTBIM.

NNECHEBBLIE rPUBbI. APOXOKW. MYKOP. NEHULUWIUI. CMIOPAHIUMW

Bonpocesi
1. | Kakoe cTpoenue umeet Mykop?
2. | Kak o+ paamHoxaerca?
3. | M3 4ero nony4aloT NekapcTeo NEHULUMNANH?
4. | YeM neHuuunn otnnyaetcs oT Mykopa? YTo 06LLEro Y aTUX NnecHeBbIx

rpubos?

5. | B 4€M 0COBEHHOCTb CTPOEHUS U PA3MHOXEHWUS APOXKENH?
6. | ina vero pa3soanT opoxku?
Moaymaiire

Kak MOXHO 00BACHUTL NOSBNEHWUE NNECHEBbIX rPUMB0B Ha xnebe, Gpyk-
Tax u gpyrux npoaykrax?

3HaerTe nu BbI, 4Y7O...
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B Hactosuee spems nonydeHbl APOXXKU, KOTOPbIE yAyyLwAT nekap-
CK1e CBOWMCTBA TeCTa, 3aMeIfIoT cTapeHne nuea. JpoXokm Mcnonbay-
10T B ne4ebHbIX Lensix, a Takke 406asnsioT B NULLY XMBOTHBIX.



§ 16 « MpnGBLI-Nnapa3uTsbl

1. Kakve opraHn3mel Ha3bIBaOT Napasntammn?
2. MpuseguTe NpMMepPbl OPraHM3MOB-NapPa3nTos.
Cpenu rpuboB Hemaso nmapasuToB. OHU BBIBBIBAIOT pas-
JAYHbIe D0JIE3HU PACTEeHUIT, JKUBOTHBIX M YeaoBeKa. OcobeH-

HO 0OOJIBIIONI Bpex rpubBI-TAPA3UTHE HAHOCAT CEJILCKOMY H
JIECHOMY X03A#cTBY (puc. 51).

Myu4HKicTana poca
Ha KPbIKOBHUKE

Cepas rHunb
Ha 3eMNsHUKe CagoBoiA

A
CrnopbiHbs |

Ha MweHuLe E\

[onoBHA Ha Kykypy3e Mnonosas rHub

Ha sabnoHe
Puc. 51. BoneaHeTBopHbIe rpUbbl HA PACTEHMAX

4—TMaceusme, 5 1. &1



Fonoexs. Pasable BHALI 2TOr0 rpuba MOryT IIOpakarTh XJae0Hble 3JIaKH:

NIIeHNIY, 0BéC, AUYMeHb, IPOCOo, KYKYypy3y. Yarie Bcero cro-
PHI 20/106HU TIONMAJAIOT Ha 340POBbLIE 3ePHOBKHM BO BpeM#A
yOOpPKHU yporykas ¥ MOJIOTHEOBI ¥ COXPAHAIOTCA Ha HUX IO IO-
ceBa. BMecTe ¢ 3epHOM CIIOPHI IONAAAIOT B 3eMJII0 M IIpopac-
TAOT B HUTH rpuOHULEI. ['pubHuna NpoHUKaeT B TPOPOCTKHA
3€PHOBRIX PACTEHHI W pPACTET BHYTDPH cTebJisl, IUTAsICH ero
cokamu, Ko BpeMeHHU I BeTeHUA 3JIaKOB rpubHUIIA I'OJIOBHE-
BOro rpuba JOCTHraeT KoJjoca. 3Jech OHA CHJALHO paspacTa-
eTcs, obpasyeT Maccy crop, paspyliaeT 3epHOBKH U IIpeBpa-
11aeT UX B YEPHYIO NbLIL. KOJOCKY CTAHOBATCA MOXOXKHU HA
ofyriauBIInecH roJoBemiKu, YTo0bl YHUYTOXKUATE COOPHI TO-
JIOBHHM, 3€DHO mIepea IIOCEBOM HeoOxoammo obGpabaTwIBaTh
cHenyaJ bHBIMHM IpenaparamMu. I'OJIOBHA MOXeT IOpaskaTh
He TOJIBKO 3JIaKH, HO ! IpPyrue pacTeHud.

Cnopbidba. Ha HEKOTOPEIX 3ePHOBBIX KYJbTypax MOCeNsSeTCA I'pHubd

CNOpPbiHbA, Y HOPaXKEHHBIX PACTeHHI 3/I0POBEIE 3€PHOBKH
IPeBPaIaTCcs B AJM0OBUTEIE YEPHO-(DUOJIETOBBIE POKKH, ILIOT-
HBIE CIJIETeHMA HUTeH rpuOHuNEI ciopeiHbH. ITonas ¢ Mmykoit
B IIAIIY, OHM MOTYT BBI3BaTh TAKEIOE OTPaBJIEHHUE,

Mpnbel TpyTOBMKKM. DTH rpubsl PaspyIIAIOT JPEBECHHY NeDEBbEB, Ha-
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HOCH OOJIBIIION Bpes JecHOMY XO3SHCTBY, cajaM ¥ ImapKaM.
WX crniopel TPOHMKAIOT B JePEBO YePe3 PaHbl, MOABIAIONIHe-
Cs B KOpe IIPH IT0JIOMKe BeTBe#, MOp03000MHAX, COJTHEUHBIX
0XKOrax M APYyIrux nospexaeHusax. Cropsl npopactaoT B rpud-
HHIY, KOTOpaA pacnpocTpaHAeTcHA 0 JpeBecHHe, paspylua-
eT eé, fesaeT TPYXJABOM,

IlnonoBele Tena zpuba mpymosuka WMeroT HOPMY KOIIBI-
Ta (puc. 52). O6p19HO OHM NOABIAIOTCA HA KOPE epeBa uepes
HECKOJIBKO JIET I10CJIe 3aPaKeHNA, PACIIOJIATAACH HA CTBOJIAX
APYT HaJ APDYTOoM B Buje nojovekx. Ha HuyKHeH cTopowne mio-
AOBOIO TeJia B MEJKUX TPy6OUKAaX CO3PEeBaloOT CHOPHI. ¥ 00JIb-
IIWHCTBA TPYTOBUKOB IJIOAOBLIE TeJIa MHOIOJIeTHHE.

B cTBONAaX MOPAIKEHHBIX TPYTOBUKAMH JePeBbeB MOABJIA-
I0TCHA AYILIA, OHU CTAHOBATCH XPYINKHUMH U JIErKO JOMAIOTCS.
CpoOK KM3HHU AepeBa CUJILHO COKPAIIaeT .

Korpa nepeBo noru6aer, rpubHuIIa TPYTOBUKA I POLOJIKA-
eT JKUTh HA MEPTBON JpeBecHHe, paspyuias eé. Bor mouemy
HeJIB3s1 HCIO0JIL30BATEL CTBOJIBI JePeBheB, MOPaKEéHHBIE TPY-
TOBHKaMM, W IIOJyYeHHbIe U3 HUX MaTepPHAJLI IPU CTPOH-
TEeJIbCTBE Pa3JIMYHbBIX COOPYIKEeHHIA.



TpyTOBWK HACTORLMIA

Puec. 52. Mpubbl TPYTOBUKK

Mpo4we rpubei-napaanTel. PurodTOpa — OAMH U3 OMACHEHIIINX Bpe-

4%

auTeneil ToMaToB U Kaprodeasa. B 10K AIUBYIO IIOrogy npo-
HCXOJAHUT MaccoBoe pa3BuTHe criop purodTopsl. OHuU 3aparka-
0T cTefn ¥ MJIOJABI TOMATOB, OOTBY M KIyOHM KapTrodens,
OTYEero Bech yposKai MOMKeT MorudHyTh (puc. 53).

Omnacrnaa OGoxesHs pak KapTo(dess TakXe BBI3LIBAETCH
rpubxomM. IIpu pake Kaprodens B pesynabTaTe paspacTaHus
TKaHel Ha cTedIAX, JUCThAX, KIYOHAX MOABIAKTCA HAPO-
ctel. Kiy6HM ¢ npusHakaMu paka HEIPUIOAHBI HU B NHUIIY,
HU Ha KOPM CKOTY.

I'pubbl1, BhI3BIBaONHe 00€3HL YépHAA I'HUIb, JKUBYT Ha
KJIyOHAX KapTrodend. [l pyrue rpubel DOParKarT JUCThEA, MO-
Jiozible MOGern M IJIOALI KPLIXKOBHHUKA, 00pasys Genslit Myd-
HHUCTEIM HaJNéT, TAK HASLIBAEMYI0 MYUHHCTYIO pocy. Ecuau
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Puc. 53. Nuctes n knyBHW kapTodens, NopaxeHHblie GUTodTopPOoiA

rpubbl (mapia) moceasTcs Ha A0JOKax, IJIOABI IOKPHIBa-
JIOTCA MIeJYIIAIUMUCA NATHAMH, a4 3aTeéM PacTPecKHUBaloT-
cs.

I'puleI-IapasuTsl CHUYKAIOT YPOKal CeTbCKOX03:MCTBEH-
HBIX pacTeHuil, AesIaloT NPOAYKTHI M3 HUX HEIPHUTOHBIMU
B OHUILY.

Bce rpubuable 3ab0jieBaHMA pacIpOCTPAHAKITCA OYeHb
6GBICTPO, ITOTOMY YTO BeTep, OCAAKH U HACEKOMBIE JIETKO Te-
PeHOCAT MeJbyaiiiiue CIopsl ¢ GOMBHBIX paCTeHHUH Ha 310PO-
Bhle. 3apakeHue pacTeHUii rpubaMu-IapasuTaMy HAHOCHT
foapuioit ymepb ceabckomy xoasaiicrBy. IlosTomy oueHs
BajKHO IPUHHMATH IPOoPHIaKTHUECKHE MEDEI, a B ciydae
HosABJeHAA 3aboeBaHUNl KAK MOMKHO ObICTpee HAYHHATH
0opwOy ¢ HUMH.

FONOBHSA. CMOPbIHBA. TPUB TPYTOBUK
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.| Kakwue rpubsl HasbiBaloT rpubamm-napasuramm’?

| Kak npoucxoomT 3apaxeHne 3epHOBbLIX KyNbTYp ronoBHEBLIMU rpuba-
Mu?

! Kakow spes HaHOCAT AepeBbsiM TPYTOBUKN?

| Kak npenynpexaaioT 3apaxeHue Aepesses rpubamu TpyToBuKaMn?

. | Kakoebl 06me npusHaku rpubos?

b



Mogymante

470 06UIero 1 B 4EM pasnuunsa Mexay CUMBUO30M 1 NapasuTM3mMom?

3anaHus

Ha ocHosaHwn n3yyeHus matepuana naparpados U AONONHUTENBHON
nuTeparypsl cocTasbTe coobuienmne «MHoroobpasuve rpubos 1 ux 3Ha-
4YeHue B NPUPOAE U XU3HWN YenoBeKa»,

3apnaHua gns nwbo3HarenbHbIX

y

OcmoTpute aepesbs B MUKPOPanoHe WKonbl. Eciv Hanagte nospex-
OEeHWA KOPbl, aKKypaTHO 3aaenainTte ux cagossiM BapoM. OTmeTsTe ae-
peBbs, NopaxeHHsle rpudamn-napaantamu. CoenTe n coxrute Nnoao-
Bble Tena rpuboB TPYTOBUKOB.

. ObcnenyiiTe NOCeBbl CENbCKOXO3ANCTBEHHBIX KyNbTYp. Haiaure pacre-

HWUS, NOpaXEeHHbIE pasnnu4HbiMU rpubamu-napasutamu. 3apucyinte unm
choTorpadupyinTe pacteHms, NnopaxeHHbie rpubamm-napasntamu.,

3Haere nn Bbl, 4TO...

MaeecTtHo ceblwe 10 Toic. rpuboB-napa3ntos. OKONO ThICAYM BUOOB
rpuboe NapasnTUpPYIOT Ha XMBOTHbLIX U YENOBEKE, Bbi3bIBAA Pa3NUYHbIE
3abonesaHUst KOXW, HOMTeN 1 BOSOC (CTPUIYLWMA NUWwai, napLuy, anu-
pepModuTHIO CTon 1 ap.).

OngTa Takxe paspylwaioT gpesecuHy. HUTu rpubHuubl ONAT B TEMHOTE
CBETATCH, NO3TOMY B NIECY Bbl MOXeTe HabnioaaTk CBETAWMECH MHM-
nywku. Ho camblil onacHsln paspylnTens NocTPoeK U3 aepesa — Oo-
MOBOW, AW nnayywuin, rpud. O6bi4HbIE rprbel HE Pa3pyLLADT XOPOLO
npocylleHHoe Aepeso, OOMOBOW rpub npu pasnoxeHun OpPeBecuHb
BbIAENSAET BOAY, NC3TOMY CEpPLIE HUTU ero MUUENUa BCeraa NoKpbiThl
KannsmMn BoAbl U Camoe MpocylleHHOe CTPOeHWe OH BbICTPO npespa-
LaeT B TPyXy.

B XIX B. BCnbiWKW pa3eutus putodpTopLl HEPEAKO NPUBOAUNU K NOoTepe
ypoxas kaptodens u ronony. Tak, B 1845 r. 8 Upnanpum wupokoe pac-
npocTpaHeHue GUTodTopLI NPUBENO K NONHOM rubenu ypoxasa KapTo-
¢ens, 4To BbI3BANO rONOA W NaHWKy CPeau HacesneHus ctpadbl. B pe-
synetate K 1851 r. YUCNEeHHOCTL HACENEHUA CTPaHbl YMEHbLIWAACH Ha
2 MNH YenoBek — OAHM YMEPNW 0T ronoaa, Apyrve Npeanoysiv yexars
13 CTpaHbl.
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KpaTtkoe cogepxxaHue rnaebl

I'pubel — OAHOKJIETOYHBLIE MJIH MHOI'OKJIETOYHBIE Opra-
HHU3MBI. {18 OUTaHUA OHH HCIOJb3YIOT M'OTOBBIE Opranuve-
CKHe BemlecTBa. Ilo xapakrepy IHTaHUSA IPUOLI OTHOCATCH
aubo K canporpodam, n1ubo K mapasuTaM.

I'pubs1 mMeroT 60IbINIOE 3HAUEHHUE B IPUPO/E K UI'PAIOT CY-
IIECTBEHHYIO POJIb B KMU3HU 4YesioBeKa. Paspymias ocTaTKH
pacTeHHid W KMUBOTHBIX, 'PHOBI YYacTBYIOT B KPYroBOopoTe
BEIIeCTB B IIpUpoe U B 06pazoBaHUHU ILJIOJOPOJAHOIO CJIOA 10~
uyBpl. I3 HEKOTOPEIX I'pubOB ImOJaydaloT HeHHBIe JIeKapcTBa.
Coenobubie rpubsl ynorpebasor B muiny. OHH He0OXOLUMEI
IIPH U3rOTOBJIEHUHU XJaeba, CHIPOB, B BUHOAEJUH U T, 1.

T'pulOEI BHIBEIBAIOT Pa3InYHbIe 60JIE3HH PACTeHHH, XXHBOT-
HBIX 1 yesoBeKa. OcobernHOo G0bIION Bpe rpubbI-IapasuThl
HAHOCAT CeJILCKOMY M JJECHOMY XO3AHCTBY.



Fnasa

LlapcTBo PacTteHus

LlapcTeo PacTteHus o6reaunseT 6onee 350 Thicau
BUAOB XMBbIX OPraHM3MOB U NPeACTaBNEeHO
cambiMu pa3HooGpa3aHbiMu GOpMaMu — OT OAHOKIIETO4YHBIX
pacTeHuit, KOTOPbIe MOXHO PACCMOTPETh TOJIbLKO
C NOMOLLBIO MUKPOCKONA, A0 AepPeBbEeB.

M3 aTon rnaebl Bbl y3Haere

= O TOM, 4TO udyyaeTt 60TaHUKa;
m O NpeacTaBUTeNsx pasnn4HbiX OTAEN0B
pacTUTENbHOMO LAapCTBa U OCOBEHHOCTSX UX CTPOEHUS,
m 00 yCnoXHEeHUM pacTeHUn B npouecce
MNX NCTOPUYECKOr0 PasBUTUS;
®m 0 Npucnoco6neHHOCTU PACTEHUIA K PasnnyHbiM cpeaam
0BUTaHUA 1 Pa3NU4HbIM NPUPOAHLIM YCIOBUAM.

Bbi HayumuTecs

W pacrnosHaBaTh pacTeHUs pas3nuyHbIX OTAENO0B;
M CpaBHMBATb PACTEHWA Pa3/INYHbIX OTAENOB,
HaxoOWTb YepTbl YCITOXKHEHWS
= yCTaHaBNMBAaTb CBA3b MEXAY 0COBEHHOCTAMM
CTPOEHWS pacTeHuii n cpenoin nx obuTtaHus.




§ 1 7 « PasaHooOpa3ue, pacnpocTpaHeHue,
3Ha4YeHue pacTeHuin

eo00BOBBBOOBONNES

1. Kakue pacrteHwvs Bbl 3HaeTe?
2. Fpe obuTaloT pacteHma?
3. Kak 4yenoBek ucnonb3ayeTt pacTeHusn?

PasanoobOpaszuwe pactenvit. PacTeHus pasJMYalOTCH IO pa3MepaM.
EcTb cpesy HUX U MUKPOCKONMYECKHE BOLOPOC/IH, U OIPOM-
HBIe JIepeBbs, BO3BBINIAIOILUECH Hal 3eMJIEH OoJiee ueM Ha
100 ™ (puc. 54).
PaznnuHa Takke OPONOIKATENBLHOCTE UX JKH3HHA. Mox-
HO BCTPETHTH AYyObl, KOTOPLIM Oosiee Thicauu jer. Ho ecthb
pacTeHus, KHUBYINUE BCEro HECKOJbKO MECSIEeB, Heaeab U
aake nHei. BoabmIMHCTBO pacTeHHMH o00J1a1al0T 3eJIEHOM
OKpacko# (puc. 55), HO HEKOTOPLIE HE UMEIOT €, HallpuMep
3apasuxa (puc. 56).

Fpe BcTpevaoTcs pactenvs. Kyaa 65l BBI HM IOCMOTpENH, MOYTH
BCIOAYy YBHM/HUTE DAcTeHHA WUJIM IpPeAMeTHl, CAeJaHHbIE W3
HUX. MHOKECTBO pACTEeHHH KUBET B MOPAX U OKeaHaX, 036-
pax, opyJax 4 pekax. PacTyTr oEu B 6e3BOAHEIX TYCTHIHAX U
Ha TONMKMX 060JI0TaxX, BEHICOKO B TOPaX 4 B INTYOOKHUX YILEIbIX.
A Kak BeIMKO pasHooOpasue pacTeHU HA JIyrax, B CTENAX A
Jnecax! X MOKHO HafiTH B TENJI0€e BpeMs roja fake B JIefd-
HBIX IMYCTBIHAX ADKTHKY U AHTAPDKTUKH.
KyneTypHble pacreHus JIOAM BBIPANIMBAIOT HA& IIOIAX,
B cazax, oropojiax, BeTHUKAX, OPaHKepesax.

3Havenue pacTtenmnii B npupoge. Pacrerus o6oramaoT BO3AYX KHC-
JIOPOZOM, HEOOXOAMMBIM AJIA AbIXaHHUA [OYTH BCEX KHMBBIX
CYIIEeCTB, ¥ HOTJIOUIAIOT M3 BO3/IyXa VIJIeKuc bl ras. Jleca,
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- 100 m

=71 M

e

Muxta Ene CekBons [yb OBka- bepésa
KaBkasckasi aanT

Puc. 54. Paamepbl pacTeHuit

nyra, 6oj0Ta M IIYCTBIHM HAcCeJIdIoT pasHooOpasHble Ipex-
CTABHTEJH XUBOT0 Mupa. PacTeHUs cyKaT nuieil pacru-
TeJIbHOANHBIM >KHBOTHBIM, KOTODBIMH, B CBOI OYepejb,
OUTAIOTCHA XUIIHUKHA.

3HaYeHue pacTeHmMi B Xn3um yenoseka. HeBo3aMOXHO IpeACcTaBATH
cebe Hamy KU3Hb 6e3 pactenuii. JIro QU NUTAIOTCA pACTEHU A -
MU ¥ IPOAYKTAMH HX IepepaboTKH, UCIOJb3VIOT KaK ChIPhEe
/1 Pa3JMYHBIX OTpacjeil IPOMBIILJIEHHOCTH ¥ IJs IPUIo-
TOBJIEHUSA JEKaPCTB, KAK CTPOUTEIbHBIN MaTepHas U TOILJIK-
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Puc. 56. ThicA4EeNNCTHUK U rBO3AVKA-TPaBAHKa Puc. 56, 3apasuxa
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Bo. U3 npeBecuHsl fesnarT Oymary, Ha KOTOPOH IIe4aTaroT
raseTsl, sKyPHAJIbl, KHUT'H, IIKOJbHBIE yUeOHUKH.

TpyAHO MEePeYnCJINUTb BCE, YTO IIOJIydaeT YeJOBEeK OT pac-
TeHnii. Ho pacTeEns neHHB! HE TOJHBKO Te€M, YTO AAIOT IIH-
my ¥ ceipbé. OHM yKpamiaoT HaIly KH3Hb, IPHHOCAT Da-
JIOCTB.

IpeBHHI YeJIOBEK HMCKaJ U cOOMpast IuKHe cheJo0HBIe U
JleKapcTBeHHEBIe pacTenus (puc. 57). C nepexosoM K oceiio-
My 00pas3y JKHM3HM 4YeJIOBeK CTalJl BbIpal¥BaTh 3JIAKOBLIE,
ILJI0I0BO-ATOHBIE, JIEKAPDCTBEHHBIE, KOPMOBbIe U TeXHHYe-
CKMe KyJabTyphl. PasBuTne semiesenns noTpeboBaio HOBBIX
3HaHUD 00 OTHOILIEHNM PACTeHHM K cpejie, O CBOMCTBax pas-
JIMYHBIX KYJIBTYP WM HX COPTOB, O TOM, Kak cJaenyeT oopaba-
TBIBaATEL IOYBY H yXayxXHUBaTh 34 Heﬁ, TTOOBI NOaAYy4YHUTHE X0pOo-
[Ihe yposKau, u T. m.

YuéHble BHIBOAAT HOBEIE BEICOKOYDPOYKaMHBIE U YCTONYH-
BEIe K 00JIe3HAM COPTa KYJAbTYPHBIX PACTeHUI. ITO TOMOra-
eT obecnmeyuTh HACEJIEHHE JOCTATOYHBIM KOJMYECTBOM pas-
HOOOpAa3HbIX NUIIEBBIX IPOAYKTOB,



3Bsepoboi Yepena

Puc. 57. NNekapCTBEHHbIE pACTEHUA

Brl 3Haere, 4To 0e3 pacTeHUi KM3HbL Ha Hallleil naHeTe
HeBO3MOKHA. MHOrMe BUALI KHBLIX OPraHU3MOB yoKe HcUesd-
au ¢ auna 3emiam, Apyrum yrposkaer BeiMumpanue. Coxpa-
HUTH, & BO MHOTHX permoHax 3eMJIH Bocco3zarhb Giarompu-
SATHBIE JJIA KM3HW PACTeHUI NPHPOJHbIE YCIOBUA — OAHA
M3 TJIABHBIX 3ajay dejoBedecTBa. [Jd PAIMOHAJBHOH XO-
3ACTBEHHON JesATeJbHOCTH He00XOAMMBl OOTaHUYECKHE
3HAHUS.

Yro wmayvaer Gorawuka. Bomanuxa (OT rpedeckoro cjosa <«bora-

HO» — 3eJIeHb, TPaBa, pacTeHue) — HayKa o pacrenusax. OHa
n3yyaeT UX KU3HL, BHYTPeHHee U BHEIIHee CTPOeHue, pac-
[pocTpaHeHWe Ha MOBEePXHOCTH 3eMHOro mapa u B Muposom
OKeaHe, B3AHMOCBSA3L C OKDPYXKAOIe# NPHUPOAOH M ApPYT
C Apyrom.

Bce pacTeHMs B 3aBHCHMOCTH OT CTPOGHUSA JeJAT Ha JBe
DOJIBIIINE I'PYIIILI — HU3WLUE U 8bLCLUUE.

Teso HauboIee TPUMUATABHBIX HUBIINX PACTEHUH MOKET
COCTOSATH U3 OHOM KaeTKHU. Tejio MHOrOKJIeTOYHBIX HU3IINX
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PAacTeHUH HA3BIBAIOT CA0€6ULLeM UIN maairomom (OT rpede-
CKOT'O CJI0BA «TaJIJIOC» — 3eJIéHasd BeTBb). ¥y 9THUX PACTEeHHUH
HeT HM KOpHeii, Hu crebaeii, Hu aucTheB. Husmue pacrenus
He UMEIOT CJ0KHOI0 TKAaHeBOI'0 CTPOEHU .

Y BBICIIMX PacTeHUH Teso pacuieHeHO HAa OPraHbl — JIH-
crocrebebHBIe 1TOBern M KOPHM (38 HCKIIOYEHHEM MXOB),
KOTOpBIe IOCTPOEHBI U3 PA3IMYHELIX THaHeH.

BOTAHUKA. HU3LUUE PACTEHUS. BbICLUME PACTEHUS.
CNOEBMLUE. TAJIJIOM

Bonpocai

OO0 =

410 nayyaer Boravuka?

| Kakoe 3HauseHue MMeIoT pacTeHns B Npupoae?
Kakoe 3HaveHne MMeloT pacTeHus B XU3HKU Yenoseka?

MoYemMy HYXHO OXpaHATL pacTeHns?
Kakoe yjacTtue yyeHuky Bawe WKons NpUHMMAIOT B paboTe no OoxpaHe
npvpoabl?

. | B4éM 0TnM4ME HUBLWKX PACTEHUI OT BLICLLWX?

Mogymavite

Moyemy 6e3 pacTeHuin Xu3Hb Ha Hawwel nnaHeTe GyaeT HEBO3MOXHA?

3aganun

1.

- 3

3.

MNoaroTossTe pacckas 0 MHOroo6paamu u cpeae obuTaHus pacTeHni
Ballero pernoxa.

BuisicHuTe, kakue pacteHus B Bawem paitoHe, 06nacTv noanexar oxpa-
He. HTo nenaetcsa Ans oxpaHbl 3TUX PACTEHWIA?

Kakve pacteHns ucnonbayioT B 03eneHeHnM Balero MWKpOpPanoHa, no-
cénka, cena? Kakue 13 Hux B Kakoit nepuoa Hanbonee AekopaTuBHbI?

3HaerTe nu BbI, YTO...
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® bonee 500 BmaoB pacTeHuit, HYXAAOLWMWXCH B OXpaHe, 3aHeceHbl

B KpacHyio kHury Poccuiickoin depepaumn.

® B HacToswee BPeMA HEeN0BEK BbipallMBaeT OKOMO 2 ThiC. BWOOB Kynb-

TYPHBIX PAacTeHuW, HaubonblIMe NNOWAAY 3aHUMAIOT TaKWe LEHHbIe
KYNbTYpbl, KaK NWeHWLA, pUc, KyKypyaa, kapTodens n ap.



§ 18. Bogopocnu

e e ORI BN O

1. Kakoe cTpoeHue uMmeeT pacTuTensHas KneTka?
2. Y7o Takoe nnacTuabl?

3. Kakue nnactuabl Bbl 3HaeTe?

4. 4710 Takoe NUrMeHTsI?

5. Y4T0 Ha3bLIBAIOT PACTUTENLHOW TKaHbIO?

Bomopocau — camble JpeBHUe pacTeHud Ha 3emye. OHU B
OCHOBHOM KHBYT B BOJe, HO BCTPEYalOTCA BHUIbI, 00DUTAIO-
II[{e Ha ChIPBIX YYACTKaX [OYBBI, KOpe NePEeBLEB U B APYIUX
MeCTax ¢ IMOBBIIIeHHOH BIaKHOCTHIO.

Cpexu BoaOpoOC/aeii ecTh OAHOKJIETOYHEIE H MHOIOKJIETOY-
Hble pacTeHus. Bogopocan OTHOCATCA K HHBIIUM pPaCTeHH-
M, OHH He UMeIOT HU KOpHeit, Hu crebieil, Hu aucThes. Bo-
ZIOPOCIY Pa3MHOMKAKTCA GECIOJBIM IyTEM (IIPOCTHIM Jese-
HHEM KJIeTOK MJIH CIIOPAMM) M ITOJIOBBIM ITYTEM.

HecMoTpd Ha CPaBHUTEIBLHO IIPOCTOE CTPOEHWE, Pa3nud-
HbIe TPYTIILI BOAOPOCIel HMEIOT CBOM 0COGEHHOCTH K IPOHC-
XOAAT OT PA3JIMYHBIX IIPEIKOB.

OAHOKNEeTOYHbIE BOAOPOCHK. 3eJEéHble BOAOPOCIH O0MTAIOT B CcoJIé-
HO# M IpecHOi BOJe, HA CyIle, Ha IIOBEPXHOCTH JepPeBbeB,
KaMHel WM 3JaHWi, B CHIPLIX, 3aTeHEHHBIX MecTaxX. Buasl,
JKUBYIIMe BHE BOJbI, B IIEPHOJ 3aCyXH HAXOAATCA B COCTOA"
HUA TIoKos. IIpocreiiniue 3el€Hble BOJAOPOCIH — OJHOKJIe-
rounsle (puc. 58).

Brl, oueBHAHO, HAGMIOAATH JETOM «IIBETE€HHE» BOJBI B JIy-
JKax ¥ IPYAax, a IpHU CUJIBHOM OCBElLleHMM U B AKBapHyMax.
«I[BeTymas» BOJa MMeeT W3YMPYAHBIH orTeHOK. Ecim 3a-
YepIHYTh HEMHOI'O 9TOH BOABI, TO OHA OKa)XeTcd NMpo3pad-
HO, HO cofep Kalleil MajieHbKHe B3BEIlIeHHEIE «9aCTUYKH».
B xame Takoi BOABI MO MUKPOCKOIIOM X0OPOIIIO BUAHO MHO-
JKECTBO PASJHYHBIX OJHOKJETOUYHBIX 3€JIE€HBIX BOJIOpOCTIeit,
KOTOpbIE U IPUAAIOT eif U3YyMPY/IHBIA OTTEHOK.

Bo BpeMs «I[BeTeHUsI» MEJIKUX JIYK MJIM BOAOEMOB B BOJe
yare BCEro BCTpeuaeTcs OJHOKJIeTOYHAas BOAOPOCIb XAAMU-
domorada (B mepeBojie ¢ TPEUECKOr0 — «IIPOCTeHNINA opra-
HUBM, TOKPHITHIH Ofek A0 » — 000J104uK0#H). XIaMUuJIOMOHA-
na — OAHOKJIEeTOYHAS B3eJIEHas BOAOPOCIH TPYIIeBUIHON
cdopmel. OHA ABUKETCH B BO/I@ IIPU TOMOIITH ABYX HIYTHKOB,
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Puc. 58. OQHOKNETOYHbLIE BOAOPOC/U
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HaxXOoNAINUXCA Ha nepeaHeM, 6ojiee Y3KOM KOHIE KJIETKH
(puc. 59).

CHapy»xu XJIaMAOMOH&/1a TOKPBITA IPO3PAYHON 060I0Y-
KOHM, TOJ KOTOPOH PpAaCIOJOKeHBI IIUTONIJIA3MAa C ALpoMm,
KPacCHBIH «IJIa30K» (CBETOUYBCTBUTEIBLHOE TeNbIle KPACHOTO
LBEeTa), KPyNnHas BAaKy0JIb, 3alI0JTHEHHAS KJIETOUHBIM COKOM,
U JBe MalleHbKHe IyJbCHUDYIOIIKe BaKkyoau. Xaopoduan u
APYTrHe MUI'MEeHTH] Y XJaMUJOMOHAbl HAXOAATCHA B KPYIIHOH
4yameoOpasHoi mIacTuze, KOTopas y BOZOpocaeil Ha3biBaeT-
cA xpomamoghop (B mepeBofe C rPEYeCKOro — «HeCYIIui
cBeT»). Xyuopodui, cogepxamuiics B xpomarodope, npu-
AaéT 3eJIEHYIO OKPACKY BCel KJIeTKe.

Emé onna ogHOKIeTOUHAA 3eIEHAST BOAOPOCIb — xJaopeJt-
Jia — MIHUPOKO PacnpoCTpaHEHa B IIPECHBIX BOJAOEMAX U HA
BIaXHBIX mouBax (cMm. puc. 59). Eé menkue mapoBuasbe
KJIETKH BHAHBI TOJIBKO C MOMONIbIO MUKpocKona. CHapy:xu
KJIETKa XJIOPEJJIBI IOKPBITa 000J104K0M, MO KOTOPOI HaX0-
AUTCSA IUTOILJIa3Ma ¢ AOPOM, 4 B OUTONIA3Me — 3eJI8HBIH

Xpomarodop.



A o KTYTUK

Uutonnasma

KpacHbin
«NasoK»

Anpo
Xpomatogop

Puc. 59. XnamuaomoHaaa v xnopenna

* Crpoenue 3enéHbiX OAHOKIETOYHBIX BOAOPOChen

1:

2.

MomMecTuTe Ha NpeaMETHOE CTeKNo MUKpPOCKOona Kanimo «LBETYLLEN»
BOAbl, HAKPOINTE NOKPOBHLIM CTEKNOM.

PaccMmoTpuTe Npy Manom yBeAWYeHWU OAHOKJIETOYHbIE BOAOPOCIW.
Haigute xnamuaoMoHaay (Teno rpywesnaHon GopMsl C 3a0CTPEHHBIM
nepeaHnM KOHLOM) UAv xnopenny (Teno wapoBnaHOM dopmsbl).

. OTTSHWUTE Y4aCTb BOALI M3-NOJ NOKPOBHOr0O CTEKIa NONOCKON GpunsTpo-

BanLHOM ByMarv 1 pacCMOTPUTE KINeTKy BOAOPOCM Mpu BONbLIOM yBe-
NUYHEHUMN,

HaiiouTe B kneTke Bogopocnu 060M04Ky, LMTONIA3mMy, 8Apo, XpoMaTo-
dop. OBpaTuTe BHUMaHUE Ha GOPMY U OKpacky xpomarodopa.
3apucyiite KNeTKy U NOANVLLIATE HasBaHus ee yacTtei. MNpasuibHOCTb
BbINONHEHUS PUCYHKA NPOBEPSLTE M0 PUCYHKaM y4ebHuKa.

Bui, HaBepHOe, ofpalaiu BHUMaHHe Ha 3eJI€HbIe HAJEThI
B HMJKHEl uacTu JepeBbes, Ha 3abopax u T. 1. FIx ofpasyior
IPHCIOCOOMBINMECA K HA3eMHOHM KHU3HU pPasjM4HBIe OXHO-
KJeTouHble seséHbie Bogopocau (puc. 60). Ilox MEKpoOCKO-
1OM BHAHBI OAMHOYHBIE KJIETKH WJIN IPYNNBI KIETOK 3ejé-
HBIX Bogopocaei. EfMHCTBEHHBIN NCTOYHMK BJIATH AJA 3TUX
Bozopocieil — armocdepHbie ocaiKy (AOKAA U poca). IIpu
HeJOCTaTKe BOJALI WJIM IIPU HU3KHUX TeMIiepaTypax ILIeBpo-
KOKK M Apyrue HaseMHble BOJOPOCIN MOIryT IIPOBOAHUTH
YACTh KU3HU B COCTOAHMUH IIOKOH.

MHOroKneToYHble 3enéHblieé Bogopocnu. Y MHOIOKJIETOYHEIX Npen-

cTaBUTEN e 3eJIEHBIX BOAOpOCael Teso (CiroeBHIlle) MMeeT
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Puc. 60. 3enéxble BONOPOCIW Ha CTBONE AepeBa
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(bopMy HHUTEH HJM IUIOCKHX JIMCTOBUAHBIX 0O6pasoBaHMIA.
B mporousBIX BOZOEMAX YACTO MOMKHO 3aMETHTh SPKO-
3eJIEHbIE CKOTIVIEHHS [eTKOBUCTEIX HATEH, MPUK PEeIJIEHHEIX
K IIOABOJHBIM KAMHAM M KOpPAraM. 9TO MHOT'OKJETOYHAs
HUATYATaA 3e/€Has BOAOPOCab yrompukce (puc. 61). Ero au-
TH COCTOAT M3 PAJA KOPOTKHX KJETOK. B muTomiasMe Kax-
No¥ M3 HUX PACIOIOMKEeHBI AAPO U Xxpomarodop B BHUJe He-
3aMKHYTOro KoJasua. Knerku gensarcs, u HuThH pactér.

B cTrosuMx m MeAJIeHHO TeKYIIUX BOZAaX YACTO ILIABAIOT
HIIM OCealoT Ha JHO CKOJBb3KHE APKO-3€JIéHble KOMKU., OHM
IIOXO’XH HA BATY U 00pas3soBaHEBI CKOIJIEHUAMY HUTYATOH BO-
Aopocau cnupozupel (cM. puc. 61). BeITAHYThIe UAHHADH-
YeCKHe KJIeTKH CIUPOrUPhI IOKPLITH CAU3LI0. BHYyTpH Kite-
TOK — XpoMaTo(opsl B BHUJe CIHPAIBHO 3aKPYYEHHBIX
JIEHT.

MHOTrOKIeTOUHEIE 3eIEHBIe BOJIODOCIHN HUBYT TAKIKE B BO-
Aax MOpel u oxeaHOB. IIpuMepoM TaKKX BOZOPOCIEH MOKeT
CIYIKUTH Y1b8a, UIH MOPCKOiLL caram, NauHOH okoso 30 cMm
U TOJILIHHON BCEro JBe KJeTKH (cM. puc. 61).

HaunbGonee cioHOe cTpoeHHe B 3TOH TDYIIE PACTEHUI
HMeIoT Xaposvie 6000pOCauU, OOUTAIONIME B HPECHOBOTHBIX
BOZIOEMAX. OTH MHOTOYUCJIEHHLIE 3€JEéHbIe BOJOPOCIH IO
BHEIIHEMY BH/y HAIOMUHAKIOT XBOIH. XapPOBYIO BOAOPOCTL
Humenny, unu 6arecmanKy 2ubKyi0, YaCTO BLIPAIUBAIOT B
agBapuyMax (cM. puc. 61).



O6onouyka

Knetku HATH
rpuy 60abLLIOM
yBEeMYeHNA

YnbBa

Puc. 61. MHOrOKNeTo4HbIE 3eNEéHble BOAOPOCN

V xapoBLIX uMeoTcs 0o0paszoBaHHA, KOTOPBIE IO dopme
U 0 BBITIOMHSEMBEIM (DYHKIMAM HAIIOMHUHAIOT KOPHHU, CTe0-
JIW, TUCThS, HO [10 CTPOCHHUIO OHU HE MMEIOT HUYIero obmiero
¢ 3TUMU OopraHaMu Bhicmiux pacrenuii. Hampumep, K TpyH-
Ty OHM IPUKDPEIJISIOTCA C MOMOLbIO GeCIBETHBIX BETBHC-
THIX HHUTEBHAHBIX KJIETOK, KOTOPBIE HA3BIBAIOT pusouda-
Mmu (OT TpeYECKHX CJIOB «pH3a» — KOPeHb M «dngoc» —
BU).
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Bypbie Bopopocnu. Bypsie Bogopociu B OCHOBHOM MODCKME pacre-

HusA. O6muii BHEITHMA NIPUSHAK 3THX BOZOPOCIeil — 3KenTo-
BaTO-0ypas OKpackKa CJI0eBHII.

Byprie BomopocaH — MHOIOKJIETOYHBIE pacTeHWs. WX
AJIHHA KoJebJeTcss OT MHKPOCKOIHMYECKOH [0 I'MTaHTCKOl
(HeCKOJIbKO AecATKOB MeTpoB). CloeBuIIa 3TUX BOZOPOCIEit
MOryT ObITE HUTEBUAHBIMU, IAPOBHAHBEIMHU, ILJIACTHHYATEI-
MH, KycTooOpasHeiMH. FIHOTIa OHH COZEp3KaT BO3AYIIHEIE
y3BIPH, YAEPKUBAKOLIMe PACTEHHE B BOJE B BePTHKAIbHOM
nonoxxkenun. K rpynry Gypble BOZOPOCTH TPUKPENJISIOTCSH
PH30OHZAMH HJIM JUCKOBHMJHO paspOCIIMMCH OCHOBAHUEM
CJIOeBHMILA.

Y HeKOTOpBIX OYpPBIX BOJAOPOC/IEH MOSABISIOTCS I'PYIIIBI
KJIETOK, KOTOPbI€ MOYKHO HaA3BATh TKAHAMH,

B Hammx nasbHEBOCTOUHEIX MODAX M MODPSX Ceseproro
Jlezosuroro okeana pacTér KpynHaa Gypas BOJODPOCTL Jid-
Munapus, nan mopcrkas kanycma (puc. 62). B npubpesx-
HOH mosioce YEPHOro MOPs YacTO BCTPEYAETCA Oypas Bomo-
pocab yucmogseipa (cM. puc. 62).

KpacHubie Bopopocnu. Kpacuruie BOZAOPOCIH, HUIU OazpaHku, —
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B OCHOBHOM MHOTI'OKJIETOYHbIE MOPCKHe pacTeHus (puc. 63).
JIne HEKOTOpPhie BUALI GATPAHOK BCTPEUAIOTCH B IIPECHBIX
Bog0éMax. O4eHb HEMHOIME M3 KPaCHBIX BOZODOCIEH OTHO-
KJIETOYHEIE.

Pasmeps! 6arpsaHOK 00BIYHO KONEBIIOTCH OT HECKOMbKUX
CAHTHMETPOB X0 MeTpa B JiuHY. Ho cpeiu HMX ecThb M MU-
Kpockonuveckue GopMbl. B KeTkax KpacHbIX BoJOpOCIIei,
KpoMe XJ1opo(HLIa, COAepHaTCAd KPACHLIe U CHHME TUIMeH-
Thl. B 3aBUCHMOCTH OT UX coueTaHHs OKpacka 0arpsiHoOK me-
HAETCHA OT APKO-KPACHOM 10 rory60BaTO-3€JIE6HOH U JKEITOI.

BHelHe KpacHbIe BOZOPOCIN BeChMa pasHoOOpas3HEI: HU-
TeBUAHEIE, NUINHAPUYECKHE, IJIACTUHYATBIE U KOPAJIJIOIO-
AoOHBIe, B Da3HO# Mepe pacceusHHEBIE U pasBeTBJIéHHBIe. Ya-
CTO OHHU OY€Hb KPACUBEI M IPHUYYAJHUBEL.

B Mope kpacHble BOZOPOCIM BCTPEYAIOTCH IOBCEMECTHO
B CaAMBIX PasHbIX yCa0BUAX. OGBIYHO OHUM NPUKPEIIAIOTCH K
CKajaM, BaJIyHaM, HCKYCCTBEHHBIM COODYIKEHUAM, a HHOTIA
U K IPpyruM BogopocaAaM. Biarogaps ToMy 94T0 KpacHEIe IIHT-
MEHTEI CHOCOOHEI YJIaBAMBATE Jaske OYeHb HeGOIbITIOe KOJIH-



NamuHapusa

Poaoumexus

Lincroseiipa
AHdensumns

Puc. 62. Bypbie Bogopocnuv Puc. 63. KpacHble B0OA0POCN

YeCTBO CBeTa, 0ArpAHKYN MOTYT PACTH Ha 3HAYUTEJIBHBIX IJIy-
6uHax. X MOKHO BCTPeTHUTE Aaske Ha riyoune 100—200 M.
B Mopsix Hamel cTpaHbl IIMPOKO PACIPOCTPAHEHBI Qu.l-

aogopa, nopgpupa 1 ip.

3HaveHue BOAOPOCHeN B NpUpoge U Xu3Hu yenoseka. Bogopocasa-
MM OHTAITCH PhIObI M APyrue BOAHBIE KUBOTHEIE. Bogopoc-
JIM TIOTJIOIIAIOT M3 BOJAKI YIJIEKUCIIBIH ra3 U, KaK BCe 3eJIEHbIe
pacTeHMd, BEIZEJIAIOT KHUCJIOPOJ, KOTOPBHIM [ABIIIAT KUBbBIE
opraEmuaMsl, obuTaoiue B Boge. Bogopociu BeIpabaTeIBAOT
OIPOMHOE KOJMYECTBO KHUCJIOPOJa, KOTOPEIN He TOJBKO pac-
TBOPAETCHA B BOJE, HO 4 BhiZeJsAeTca B aTMochepy.

Yesl0BEK HCIOIL3YET MOPCKHE BOAOPOCIM B XMMHUYECKON
mpoMEeIILTIeHHOCTH (puc. 64). VI3 HuX nmoaydaior Hox, Kaanui-
HBIE COJIM, [eJLII0JI03Y, CIUPT, YKCYCHYIO KHCJIOTY H Apyrue
OpoAyKTHI. Bogopocau MUCHOAb3YIOT KaK yA00peHus u ymo-
TpebagIoT Ha KOPM CKOTY. VI3 HEeKOTOPBIX BHUI0B KPAaCHEIX
BOJIOpOCJeil JoOBIBAlIOT CTYAEHHCTOE BEIeCTBO arap-arap,
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OuucTka oAb Muvwa v kucnopog KanuitHele conm JlexapctBa

b
Kopm ang ckor:

Bymara

Arap-arap Knei Wopn YnobpeHus

Puc. 64. 3Ha4yeHne u CNonb30BaHue BOA0POCen
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HeoDXOIKMMOe B KOHIUTEPCKOM, XJiebonekapHoi, OyMasHON
M TeKCTHJIbHOM IpoMbIlieHHOCTU. Ha arap-arape BeIpalin-
BAIOT MUKPOOPTAHU3MBI JJIS MCIOJIB30BAHUA MX B Jabopa-
TOPHBIX HCCJIEIOBAHUAX.

Bo mMBHOrux crpanax BOZOPOCJM HCIOJb3YIOT MJA IPH-
rOTOBJIEHUA pasHooOpasHbIXx Oa0a. OHM OYEeHBL IOJIE3HEI,
TaK KaK COAepyKaT MHOr0 YIJIeBOJOB, BUTAMHMHOB, Oorarsl
HOJIOM.

OcobeHHO YacTo ynoTpebadaioT B MUNTY JaMUHAPHUIO (MOp-
CKYIO KanycTy), YIbBY (MOPCKO# cajaT), mopdupy 4 Ap.

XJIaMHAOMOHAAY, XJIOPeJy H JApyrue ONHOKJIeTOUHBIe
3eJIEHbIe BOLOPOCIH NPUMEHAIOT IIPU OMOJIOTHYeCKOoi OUHCT-
Ke CTOYHBIX BOJ.

YpeamepHOEe pasMHOKEHHe BOJOpOcIeli, HAIIpUMepP B Opo-
CHUTeJbHBIX KaHaJaX WIM pbIOOpPas3BOAHBIX HPYyAax, MOMeT
npuHecTy Bpea. IlosTroMy KaHaJ bl U BOJAOEMBI IPUXOAUTCH
NePUOANUIECKH OUHINATE OT 3TUX PACTEHHA.

Hanwune Bogopocieit — Heobxoaumoe yCJaoBUe AJS HOP-
MaJbHOM KH3HU BoJoeéMOB. Ecin B HUX cOpacuIBaOT HeUH-
CTOTHI, XHMHUYECKHEe OTXOAbl, METAJJIHNYECKUH JIOM, I'HHUIO-
My JIpeBeCHHY U JApyrUe MaTepuasibl, TO 3TO HeusberxKHOo
BeeT K rubesinm Bojiopocael, IPYTUX PACTEHU U JKUBOTHBIX,
IIOABJIEHHUK MEPTBBIX M 3apPaKE€HHBIX BOJLOEMOB.

BOJOPOC/IU. XPOMATO®OP. PU30UAbI. XJTAMWIOMOHALA.
XNOPE/MA. NAMUHAPUA

Bonpo
I

,

C
18

(o 1)

Mo4yemy BOAOPOCAN OTHOCAT K HU3LWMM PacTeHUaM?
lne obuTaloT 3enéHble OAHOKNETO4YHbIE BOAOPOCN?

| Kakoe cTpoeHue uMeeT xnammgomoHana?

lne obuTalT 1 Kakoe CTPOEHWE MMEIOT 3eNEHble MHOMOKIeTOYHbLIE BO-
aopocnn?
fae o6uTaloT 1 Kakoe CTpoeHue MmetoT Bypbie Bogopocnn?

' [ne obuTaloT 1 Kakoe CTPOEHWE UMEIDT KPacHbIe BOAOPOCn?

HTo Takoe cnoesuwe?

Y7o Takoe xpomatodop?

Y70 Takoe puaonasl? NMoyemy UX HeNb3A Ha3bIBATbL KOPHAMN?
Kakoe 3Ha4yeHne MMelT BoAaopocav B npupone?

. | Kak 4yenosek ucnonk3yeTt BOOOpocan?
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NMNoanymanrte

Mo4yeMy naxe y MHOIOKNETOYHbIX BOAOPOCHEN, UMelowmx Gonblune
pasmepsl, OTCYTCTBYET COCYAMCTas cuctema?

3aganuns ans nwb6o3HaTENbHbIX

OCTOPOXHO CHUMWUTE 3€MEHbIA HANET C KOPbl HECKONbKUX [1EePEeBbEes.
MpuroToBbTE MMKPONPEnapaThl U U3y4UTE UX Noa MUKPOCKONOM. Pac-
CMOTPUTE KNeTku Bogopocnei, obpasyouwmx 3enénsid Haneér. MNMocra-
panTecCh YCTaHOBUTb, OAHMUM UK HECKONBKMMW BUOAMW BOAOPOCNEA OH
o6pasoBaH.

3Haere N Bbl, 4T70...

® Bo MHOrmMx mecrax 3emHOro wapa Habniopoaetcs Tak HasbiBaemblil

«KpacCHbIid CHer». Y Hac B CTpaHe 3TO ABNeHne BcTpeyaeTcs Ha Kaekase,
CesepHoMm Ypane, B HeKOTOpbIX paioHax Cubmpu n Apktuku, Heoboiu-
HYIO OKPacky CHera Bbi3bIBaeT Tak HasdblBaemas X1amMnaoMoHana CHex-
Has. E€ kneTkn copepxar KpacHbiil nUrMeHT. [py oTTanBaHum BEpXHUX
C/I0EB CHera KeTKW aToil BOAOPOCAW Ha4MHAIOT 04eHb BbICTPO paaMHo-
XaTbCA, OKpalLUMBan CHer BO BCE OTTEHKWM KpacHOoro useta: ot bnegHo-
pPO30BOrao A0 KPOBSIHO-KPACHOMO M TEMHO-ManMHOBOro. WMHorga nno-
Wwanb, NoKpeITas «KpacHsbiM CHEroM», AOCTUraeT HEeCKObKMX KBaapar-
HbIX KMIOMETPOB.

MranTckas TuxookeaHckas Oypas BOAOPOCAL 3@ CYTKW BbipacTaeT Ha
45 cm v gocTuraer s a4nuHy 60 m.

B paioHe Baramckux ocTpoBOB Ha rnybuHe 269 M HalfeHbl KpacHble
BOOOPOCAU, HECMOTPS Ha TO YTO Ha Takoh rmybuHe Boaa nornowaer
99,9995% conHe4yHoro ceeta.

§ 19. JInwaiHukm

S 2SRRI EBRERRDS

1. Y70 Takoe rpubHuLa?

2. KakmMe opraHM3mbl Ha3blBalOT Napasutamn?

3. Yro Takoe cumbuo3?

4. B 4ém paanuume sBneHus napasntuama v cumbuosza?
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JIMmaiHUKU — 3TO rpynmna CHMOMOTHYECKHX OPraHM3-
MOB, HacuyuThIBalomana ceeiine 20 Thic. BUI0B.



Muoroobpasue w pacnpocrpaHeHMe AUWanHuKos. JInmaiEuKH
pasHoOOpasHkl 0 BHEITHEMY BHAY ¥ oKkpacke. OHu GbIBaioT
Kycmucmoie, 1Ucmosamole i HakunHboie (puc. 65).

B TéMHOM eJIOBOM JIECY CO CTAPLIX BeTBEH A0 caMoil 3emMJiu
CIYCKAOTCH KocMaThie cexble 0opoAbl JAuwaliiHuKa-60-
podaua. B cyxux cocHOBHIX Gopax oOpasyercs CILJIOIIHOMN
KOBED M3 BETBHUCTBHIX PO30BBIX, CEPhIX M BeJIBIX JIMIIANHW-
KoB., OHM XPYCTAT MO/ HOFAMHU B CYXYIO HOroAy. ITO KyCTH-
CcTHIe JHIMAaRHMKN. V3BeCTHBIN IOJ HasBaHHEM <«OJIeHWH
MOX» KYCTHCTHIHA JUIIAXHUK A2elb IIUPOKO PACIPOCTPAHEH
B TyHApPE (puc. 66).

Ha raMHEAX MOoCeasioTcsa HAKWUIHBIE JUIIAWHWKHA, T0XO0-
JK¥e Ha 3aCTHIBINYIO KOPHYHEBO-CEpPYIo NNeHy.

IIIupoKo pacnpocTpaHeHBI INCTOBATHIE JUIIAWHUKA B BU-
e IJIaCTHHOK pasHoi okpacku. OHH paspacTalTcsa Ha KaM-
HAX M HA KOpe JepeBbeB. U3 TaKUX JHINAHHUKOB 0COOEHHO
4aCcTO BCTPEYAETCA HA KOPE OCHH 30JIOTHCTO-3KEJTad KCAH-
mopus HacmenHas (puc. 66).

HakunHoia: Jlnctoartbli:
Baunaua napmenuns

KyctucTtble:

Puc. 65. DOPMbl MVLLAAHUKOB knaaoHuu (srens), boponad
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Puc. 66. KcaHTopua HacTeHHas (cnesa), oneHuia Mox (cripasa)

JlunraiHUKYM OYeHb HENIPUXOTJAUBEI. Beell MOBEPXHOCTHIO
TeJia OHM BOUTHIBAIOT BJIATY JI0KAEH, POCHI M TYMaHOB. JTO
MMO3BOJISET UM TIOCENATLCSA HA IOJBIX, OECIIOAHBIX CKAaJax,
Ha KaMH#AX, B OYCTBRIHAX, Ha KPbIIIax, Jaxe Ha MOBePXHOCTH
CTeKJIa.

B skapy auimaiiHUKHA HACTOJIBKO BBICBIXAIOT, YTO KAKYTCH
coBepleHHo 6e3:XU3HeHHBIMH 1 JIerko Kpowarcsa. Ho nocie
JOMIA OHU OKHUBAIOT BHOBb.

Pacryr JAmMaiiHUKKY OUYeHb MeAJieHHO. Hanpumep, Arens
3a roJ; BeipacraeT Bcero Ha 1—3 mm. IIpogomxuTeIbHOCTE
FKHA3HA JHmanEukos 1o 50—100 ger.

Crpoenme n nuranme nuwannmkos. Teno aumaiEuKa — cJ0e8u-
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we — cOCTOUT u3 rpuba M BOZOPOCJIH, KHUBYIIHUX B CHMOH-
03e Kak ogmH opraHuaM. OHO 00pa3oBaHO Iepeljeraroniu-
MHCH HUTAMHA TPAOHUIIBI, MEXKJAY KOTOPBIMM pAacCIIOJIOKe-
HBI OJHOKJIETOYHEIE 3€JIEHBIe BOZOPOCIH HJIHU CHHEe3eJIEeHbIe
(nmanobaxkTepun) (puc. 67).

Ha rpu6HbIX HUTAX MHOTAA MOABIAIOTCA IPUCOCKH, KOTO-
pble IPOHMUKAKT BHYTPh KJETKHM Bojaopociau. Hutu rpmuda
JHOIAVMHHKA IMOTJIOMIAI0T BOAY U PACTBOPEHHBIE B HEH MUHe-
pajbHLIEe BeIllecTBa, a B KJIeTKax 3eJEHbIX Bojgopoceil obpa-
3VIOTCH OpPraHUYecKHue BellecTsa.

Boxopocib, BXOAALIAA B OPraHU3M JIMIIAHHUKA, OTAEIEH-
Hasd oT rpuda, KaK MPaBUJIO, MOYKET CYIIeCTBOBATH CaAMOCTO-
ATeabHO. 'pubd 0TAEIBHO OT BOJOPOCJH KHTH HE MOMKET.
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BOAOPOCAN
MpubHuua
rpuba

Puc. 67. CTpoeHue NULWainHWKOB

Pazmuoxenme nuanHnkoe. PasMHEOMKAOTCH JAMARHEKY TJIABHBIM

06pasoM KycouKaMH CJOEBHUINA, & TaKKe 0COOBIMH Ipynna-
MU KJIETOK rpuba ¥ BOAOPOC/IH, BO MHOXKeCTBe 00pasyromniu-
MHCA BHYTpH ero rena. Iloa gaBiieHMeM HX paspocmieiicsa
MAacchl TeJIO JUIIANHNKA PaspbiBaeTCH, IPYIIIbLI KJIETOK pas-
HOCHATCS BETPOM H JOKAEeBBIMH ITIOTOKAMH.

3HavyeHne NUWanHUKoB. JInmafiHIKKY B OpPHUPOAE UIPAIOT BAXKHYIO

pOJib, TIEPBBEIMH IIOCENAACH B CAMBIX OeCIJIOAHBIX MecTax.
Brisensasa oco6ble KMCIOTH, JUIIAHHHKHA MEIJIEHHO pas3py-
IIAIOT TOpHLIE MOpoAbl. OTMUpas, OHKM 00pas3yioT II0YBY, Ha
KOTOPOM MOI'YT KHUTHL APYyT'He PACTeHud,

IIpakTHYecKoe 3HaAYEHHE JINIITANHUKOB JIOBOJbHO BEJIUKO.
Ha CeBepe OHH ciyKaT OCHOBHEIM KOPMOM JAJs OJIeHeH 3U-
Mo#. I3 HEKOTOPHIX BUAOB JUTIAHHUKOB IIOJIYYAIOT KPACKy
U JIAKMYC, HEOOXOAMMBIN XUMHYECKONH IIPOMBINIIEHHOCTH.
MHuoOTr#e BUALI JUITaHHUKOB UCII0JIb3YIOT B MEAUIIMHE U map-
(hroMepHO TPOMBIILIEHHOCTH.

KYCTUCTBIE, IMCTOBATBIE U HAKUMHbLIE NIULLARHUKN

NS N RSN

[Oe BCTpe4alnTCa AMwanHnkn?

Kak yCcTpoeHb! NUanHuKmn?

Kak oHu nuTaoTca?

Moyemy NUIWAaRHUKN Ha3bIBAIOT NMOHEPAMK PacTUTENBHOrO Nokpoea?
KakoBso ux npakTu4eckoe aHavyeHme?

B yém 3aknio4aeTca aenedme cumbunosa?

C kakumu eLé npumepamu cumbMoaa Bel 3HAKOMbI?

My

-~
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Mogymawnrte

boqemy NULWAaNHWKKX paccMaTtpuBaloT Kak ocoByio rpynny opraHmsmos?

3apganus ans nwb6o3HaTENbHBIX

3arpasHeHune atmocdepbl rydutensHo ans 60NbLWMHCTBA NULIANRHUKOB,
MO3TOMY Hanu4ne NUILIaNHWKOB CBUOAETENbCTBYET O YMCTOTE BO3Ayxa
B JaHHOW MECTHOCTM.

Nay4ynTe nuainHuky sawer mectHoct. Onpepenute, kakue Gopmbi
NVWANHWKOB 30EeCh BCTpeYaloTcsa. Caenante nux pPUCYHKM 1 ONUCaHWA,
Cpenaiite BbIBOA O YUCTOTE BO3AyXa B BalLEil MECTHOCTU.

3Haere nun Bbl, 4TO...

CyLwiecTByeT nereHga 0 ToM, kak 8 6ecrnnogHoi NycTbiHe noaun, cTo-
WEHHBLIE rONOAOM U TPYAHLIM NEPexooM, BCTPETUNN Ha 3eMNEe Maccy
MESIKUX CYXMX KPYMWUHOK, MOXOXWX Ha MaHHylo kpyny. HacblTMBLIWUCH
3TUMU KPYNWHKamMu, nogu obpenn cunsl, NO3BONMBLUME UM 3aKOHYUTL
TPYAHbLIA NYTb.

MpegnonaraioT, YTO KPYNWHKK, O KOTOPbIX PACCKa3aHo B neresje, — ato
cbenobHbIN NUIanHWK, Cepbie KOMOYKWM KOTOPOro BEeTep NnepekarbiBaeTt
no nycteiHam Adpuku, MNepeanxein n Cpegreit Asuu. OTcioaa nowno Bbl-
paxeHwne «maHHa HebecHasn».

§ 20. Mxwu

1. Yro Takoe puaonabi?
2. MNoyemy BOAOPOCHM OTHOCST K HU3LLUUM pacTeHuam?
3. Y7o Takoe cnopa?
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Mxu pacnpocTpaHeHbl NOPeUMYIeCTBeHHO B XOpPOIIOo
YBﬂa}RHéHHHK MecTaxXx ¥ JHUIIbL M3PpeJKa B 3aCYILLIHBEIX 0b-
JacTAX (B cyXo¥ nmepuojJ OHH HAXOAATCHA B COCTOAHUM ITIOKOA
¥ BO30OHOBJIAIOT JKU3HEAEATEeILHOCTD IIPY BhINIAJAEHUH Oca-
KOB).

B oTsimume oT BoJgopociei, MXU UMeIoT cTebelis U IUCThA,
38 MCKJIIOYEHWEM DpsJa BHAOB IPHMHTHUBHBIX Ie4EHOUYHBIX



Puyynsa MapLaHums

Puc. 68. [Ne48HO4YHBIE MXIN

MXOB, ¥ KOTOPBIX TeJIO MpeJcTaBiIeHo caoeBumiem. Hacros-
MUX KOPHEH Y MXOB HeT, UX 3aMeHAIOT PU3OUALI, KOTOPBIMH
OHU YKPeILIAIOTCA B II0YBe ¥ BCACBIBAIOT BOAY.

Tak KaK TeJ0 MXOB pacuJeHeHO Ha crebesb M JHUCThA,
a pasMHO’KAlOTCHA OHHM CIIOPAMH, TO MX OTHOCHAT K 6bLCULUM
CNOPOBLLM PACTNEHUAM.

Pasznuuaior newénounvie u aucmocmebenbble MXH.

MNeyénounsie mxu. Te, vy Koro jomMa ecTs aKBapUyM, XOPOIIO 3HAIOT

ILIaBaOIllee PACTeHHE, 3eJIEHBIM KOBPOM IOKPBIBAIOIEe II0-
BEPXHOCTH BOJBI. ITO OAUH U3 MEYEHOYHBIX MXOB — PUYNUS
(puc. 68). Teso eé cocToNT U3 BUJIHYATO PA3BETBJIEHHOIO CJIO-
eruina. [Ipu xopoiem ocBeleHny pudunsa ObICTPO paspacTa-
ercs, 00pasys ILTOTHBIE MOAYIIKY HA ITOBEPXHOCTU BOALI.

Y nuaBamoined pudunyd pU30U/J0B HET, HO IIPH BhICBIXaHUK
BOJIOEMOB, OCTaBIIKCE HA CHIPOI MOYBe, OHA MOXKeT ux obpa-
30BaTh. PasiuuyHbIe BHbl MEYEHOYHBIX MXOB BCTPEYAlOTCS
B CHIPBIX Jlecax, Ha 60/10Tax, B BOJoéMax.

JincrocrebensHsie mxu., OAAH U3 caMbIX HM3BECTHBIX JHCTOCTeOE b-

HBIX 3€JIEHBIX MXOB — KYyKyuwlkuH aén (puc. 69), ero gacro
MOZKHO BCTPETUTE B 3a00JI0Y€HHBIX UJIM [IPOCTO BO BIAKHBIX
mecTax. Ero crpofineie KopuuHeBaThle CTE0EIBKH MOKPBLITEI
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JKEeHCKMiA akaemnnsp
Kopo6oyka i
My>xCckoi akaemnnsap

Puc. 69. Mox KYKYLUKWUH NEH

108

MaJeHBKHMH TEMHO-3€JEHLIMH JHUCTHUKAMHU U IIOXOXKH HAa
MUHHATIOPHBIE DACTEHUA JIbHA.

Y KYKYUIKUHA JIbHA €CTh MVIKCKHNE U YKeHCKUEe PACTeHUA.
Ha Bepxymkax My>XCKHX PAacTeHHI pasMeIlIaloTCH II0JOBEIE
OpraHsbl, B KOTOPBIX PA3BUBAIOTCA NOABHUKHBIE IIOJIOBbIE KJIET-
KU (ramMeTsl) — cnepmamo3oudst (OT rpeYecKHux CJIOB «CIIep-
Ma» — CeMs, «300H» — JKHWBOE CYIIIEeCTBO B «3HA0C» — BHUT).

Y JKeHCKHX pacTeHHH Ha BepXyIIKax pacOoJOKeHbl
IIOJIOBEIE OPraHbI ¢ }KEeHCKON MOJOBOHN KJIeTKOH (rameroit) —
AlyexniemKoi,

Ha XeHCKHX pacCTeHHAX pas3BUBalOTCA KOpPOOOYKHM HAa
AIVHHBIX HOMKKAX, TOKPEBITEIE BOJIOCHCTHIMY 3a0CTPEHHBIMU
roamaukamu. OHE HAIOMHHAKOT CHAAILYI0 KYKRymIKy. OTcio-
la ¥ HagBaHUe MXa — KYKYIOKHH JéH. B kopoboukax passu-



BalOTCsA CHOPBI. BeIchImasgch W mpopacrasi, OHU 00pasyior
HOBLIE PACTEHHNA MXa.

KykymKHH 16éH — MHOrojerHee pacresue. IJokprsiBas B
ChIDBIX MeCTaX MO4YBY CIIJIOIIHBIM KOBPOM, OH YacTO BBITeC-
HfET ADYTHE BeJIEHEIE MXH.

* Crpoenue mxa

7

PaccmoTpuTe pacTtenne mxa. Onpegennte 0COBEHHOCTH €ro BHELLUHENO
CTPOEHUS, HalauTe cTeGens 1 INCTbSA.

. Onpepenute dopmy, pacnonoxeHue, paamep 1 OKpacky nucTLeB. Pac-

CMOTPUTE AINCT NOJ, MUKPOGKOMNOM W 3apucyiiTe ero.

. OnpepenuTe, BETBUCTLIA UNW HEBETBUCTLIN cTebenb y pacTeHus.
. PaccmoTtpute Bepxywku ctebns, HalnouTe MyXCKUe U XeHCKue pacre-

HWA.

. PaccmoTtpuTte kopobo4ky co crnopamu. KakoBo 3Ha4eHWe Criop B XU3HU

Mx0B?

. CpaBHMTE CTPOEHUE MXa CO CTPOEHMEM Bogopochy. B 4ém nx cxoacTso

1 pasnu4ne?

. 3annwmTe CBOM OTBETHI Ha BOMPOCHI.

ITpencraBuresnem Genbix, Uad charHOBBEIX, MXOB SBJISET-
cda ccharaym.

Cgaenym — pacreHume ¢ CHJIBHO BeTBAIUMCS cTebiaeMm
(puc. 70). B orsinyme OT KYKYIIKHAHA JIbHA ¥ APYTAX 3€JIEHBIX
MXOB, OH He umeeT puaounoB. CrebGens m BeTBU OOJBIIMH-
CTBa BH/I0B c(parHyMa HOKPBITHI MEJIKMMH CBETJIO-3€JIEHBIMH
aucTbaMu. KarKaBIil IHCT COCTOUT B3 OJHOTO CJIOA KJIETOK.
KieTku aTH IBYX pPasHBIX THIIOB, HX PasJd4YHds XOpOIIO 3a-
METHBI 10 MUKPOCKOIIOM.

Y3Kue 3es1€éHBIE KJIETKH, COJEPIRAIMe XJIOPOILIACTEI, coe-
JAHUHEHEI APYT ¢ APYroM U 00pasyoT CIJIOIIHYIO ceTh. B aTux
KJeTKax o0pasyroTca OpraHuYecKHe BellecTBa, KOTOpHIE
IMOCTYIAIOT U3 JINCTHEB B cTebeh.

Mesxay senéHBIMM KJIETKAMM HAXOAATCH Apyrue, OoJee
kpynebele. UX nuronnasMa paspylieHa, COXPaHUINCE TOJb-
KO 000JIOYKH C OTBEPCTUAMU, [IOITOMY 9TH MEPTBLIE KJIETKH
Mpo3pavyHbl ¥ MOTYT 3aIIOJHATHCA BOAOM MIH BosdayxoMm. o
2/; HIOBEPXHOCTH JIUCTA COCTOMUT M3 9TUX KJIETOK. Baarogaps
TAKOMY CTPOeHMIO charHym OBICTPO BCAChIBAET W IPOBOJUT
BOAY.
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CdarHym
© . OCTPONMUCTHLIA

Kopoboyka

CoarHym
. MupreHsora

KneTtku nvecra
o4 MUKPOCKOMOM

Puc. 70. Mox cdartym

Crapyxu cTebaM TaKMKe MOKPHITHI IPO3PAYHBIMU MEPT-
BLIMH KJIeTKaMu. MEpTBEIe KJIeTKH JUCTHeB U cTebieit char-
HyMa crocobHs! norjowmars Bogsl B 20—25 pas 6ossre cBO-
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el Macchl, JOJIro eé yAepXHUBaTh, IIOCTEIIEHHO OTJaBasd XH-
BBIM KJEeTKaM.

OO0BIYHO charHyM pacTeéT Ha BepPXOBEIX 00J0Tax, MOKPHI-
Basg MOBEPXHOCTh MMOYBKEI CIJIONTHLBIM KOBPOM, HO OH MOXKeT
pacTH M IOA IOJIOrOM Jieca cpeil KYKVIIKHHA JbHa. Tawm,
rae nocenuiacd charayMm, MOYBEI mepeyBaakHeHbl. Ha n36s1-
TOYHO BJaKHOH IIOYBEe JepeBbA PacTyT ILJIOXO0, CTAHOBATCSH
VrHeTEHHBIMUA, a charaEyM, HAIIPOTUB, PA3PACTAETCS TIBIII-
HBIM KOBPOM, M JIeC IIOCTelleHHO 3a00IaunBaeTcH.

PasmuOxaeTcsa carHyMm cropamMy, TAK Ke KaK KYKYII-
KHH JIEH U Apyrue mxu. Ha KOHIaX BepXHHUX BeTBel y HEro
obpa3yioTcsa MaJleHbK#ue KOPOOOYKM, B KOTOPHIX CIOPBI CO-
3peBarT.

3Ha4yeHue MXOB B npupoae v XXKU3HW 4Yenoeeka. Mzxu, mocejisafach Ha

Jyrax, B jlecax, CIJIOLIHBIM KOBPOM IOKDPBIBAIOT IIOYBY, 3a-
TPYAHAS HOCTYILJIEHHE BO3AyXa. ITO BEAET K 3aKHCAHHIO
1 3a601aYNBAHUIO [IOYB.

JIucrocrebenbHbIE, 0c00EHHO CHAIHOBBIE, MXH CIIJIOIIHLIM
KOBPOM INOKpBIBAIOT OosioTa ¥, orMupas, obpasayiT Topd,
KOTOPBIH IIMPOKO MCHOJIb3yeTcHA 4YesioBeKoM. Topd mpume-
HAETCA KaK TOILJIMBO, yA06GpeHHe U KaK CBIPhE A/ MPOMBIIL-
nersHocTu. M3 Topda monyydaioT ApeBecHbI crtupT, Kap6osio-
BYI KHCJIOTY, IIJIACTMACCHI, M30JIAIMOHHEIE JIEHTEI, CMOJY
U MHOTHE IPYTHe IleHHbIe MaTepHabl.

MOX. CMOPA. BbICLUEE CNOPOBOE PACTEHME.
CMNEPMATO30M/,. SULIEKJIETKA

Bonpocsi

Moyemy Mx1 Ha3blBalOT BbICLUMMK CMOPOBbIMW PacTEHUAMMU?

1

2. | KakoBo CTpoOeHue KYKYLIKMHA NbHa?

3. | Hem carHym oTnuyaeTcs OT KyKyLUKUHA NbHa?

4. i Yem MOX OTAM4HAETCA OT BOAOPOCNN?

5. | Kakoe 3Ha4eHne MMetoT MxK1 B NPUPOAE W XU3HW Yenoseka?
lMNogymasnre

MNMoyemy Oaxe camble KPynHbie MXW He O0CTuraloT pasmepoB HBonee
80 cm?

m



- Bapanuns gna nwwbo3HaTenbHbIX

1

2

PaccMoTpuTe noa MUKPOCKONOM NUCTLA Mxa cdarHyma. OTMeTsTe 0Co-
6EHHOCTK CTPOEHMS ABYX TUMOB KNETOK, U3 KOTOPLIX OHU COCTOAT.
MomecTute B8 BGaHKy C BNAXHOW NOYBOIN HEMHOrO pu44Mn. baHky Ha-
KPOWTE CTEKNOM W NOCTaBLTe B TENNoe ceetnoe mecto. Cnegure, YyTo-
66l noysa Gbina NOCTOAHHO BNnaxHon. Habniopavite, 4to Byaet npouvc-
XOOWTh C PUYYMEN.

3Haere nu Bbl, 4T70...

® B cnosix Topda coxpaHalTCs NHU 1 KOPHW AEPEBLER, NUCTbS W MblNbLa

PacTeHWIA, XUBLLUKMX Thica4eneTns Hasan. NonHOCTLI0 OHK He paspylua-
I0TCH, TaK Kak B TOPGSHOW TOMLLE Mano kMcnopoaa, kpome Toro, coar-
HYM BblOenseT BewecTea, NpenaTcTeyiowme passutuio bakrepuii. Mpu
ocylueHun 1 paspaboTtke 6onot B Tonwe Topda nHoraa HaxoaaT Xopo-
WO COXPaHWBLUMECH CTApWHHLIE NOAKW, OCTaHKK norubluimx B 6onote
KWBOTHBIX U NIOLENA.

CdarHym LWMPOKO UCNONL30Bani B rofbl BOMHBI Kak 3aMeHUTess Ba-
Thl M3-33 ero BbICOKOW BNAroEMKOCTW W XOpowux BakTepuumaHbiX
CBOWCTB.

§ 2 1 « MnayHsbl. XBowm. NMNanopoTHUKK

1. Y70 HA3LIBAKT TKaHbLIO?
2. Kakue pactutenbHbie TKAaHW Bbl 3HaeTe?
3. Kakoe cTpoeHMe MMEeloT M Kakyl (YHKUMIO BbIMOMHAKT npoBoaslive

TKaHmn?

4. Kakoe CTpOeHME UMEIOT U KaKyio YHKLMIO BLINOSIHAIOT MEXaHUYECKNE TKaHn?

12

IlnayHbl, XBOILIX X NAIIOPOTHUKH PACTYT IPEUMYIIIeCTBEeH-
HO BO BJIAYXHBIX TEHHUCTHIX MeCTaxX. JTO MHOT'OJIETHUE, Jallle
BCEro TPABAHUCTHIE PACTeHUs. B TPONMYeCKMX IIMPOTax
06BIYHB] IPEeBOBU/IHLIE NATIOPOTHUKXA. Bce OHM HMeEIOT KOp-
HU, cTebeslb U JUCThA. ¥ 9THX PACTEHHUU XOPOUIO PA3BHUTHI
NPOBOASAIINE U MEXaHNYECKHe TKaH!, YTO IO3BOJIAET UM J0-
cTHraTh OOJBLITAX pPasMepoB. PasMHOKAIOTCHA OHH CIIOpamMu
M OTHOCATCH K BBEICIIHNM CIIOPOBBIM pacTeHHAM.



CoBpeMeHHBIe ILJIAYHBEI, XBOILIHM M IIAIOPOTHHKH — 3TO
IIOTOMKH OY€Hb KPYOHBIX JAPEBOBHAHBIX DAaCTEeHHH, >KHB-
mux okoyio 300 MJIH JieT Ha3aZ B KAMEHHOYT'OJIBHOM IIepHuo-
[le TaJe030MCKOH SpPhI Ha BCEX MaTepUKaxX, BKJIo4Yasd AH-
raprTUAY. OT™Mupas, oHA 00pas3oBaNM 3aleXu KaMeHHOIo

yrad.

MnayHsl pacTyT IpenMyIecTBeHHO B COCHOBEIX Jlecax. ¥ 9THUX pacre-
HUH JUIMHHBIA mon3yunil crebesib ¢ MHOYKECTBOM BETOK, II0-
KPBITEIX MEJIKHMH JHCTbAMH (puc. 71). JleTom y niayHoB Ha
NPsAMOCTOSYUX HoOerax pasBUBAOTCHA CIIOPOHOCHBIE KOJIOC-
KH CO CIIOpaMH.

Cremoiuecs BeTBUCThIe Mo0ern IjayHa O4YeHB JeKopa-
TEBHBI, I3 HUX [eal0T BeHKH, TUPJIAHABL AJIA YKPalleHud
3HaHUH,

B Hacrosimee BpeMs BO MHOTMX pailoHax IJIayH CTaJl pex-
KHAM, HYKJIAOIIAMCA B OXpaHe pacTeHHUeM.

Puc. 71. NnayH

5—Naceunux, 5 ka. 113



XBOLUM — MHOIOJIETHHE TPABAHHUCThIE PACTEHHUSA C AJINHHEIMY BETBS-
IIAMHCA KOPHEBUIIAMHU, 3UMYIOIMMHK B 1104Be (puc. 72).
BecHoit noaBasaioTcea 6ypele moberu, Ha BEPXyIIKax KOTO-
PBIX PACHOJIOMKEHBI CIIOPOHOCHBIE KOJOCKM. B HUX cospesa-
IOT CIIOPBI.
3eJiéHbIE JJeTHUE MO0ern cogeprkaT XJI0pod UL,

XBOLL, NONEBOA | XBOLL, 3UMYIOLLWIA

¥
Tye
=

BeceHHuii '
nober !
L

JletHuii
nober

Puc. 72. XBOLUMK

1




XBOIM PaCTyT HA II0JIAX, B JeCaxX MJIM OKOJO BOLOEMOB,
00BIYHO HA y4YacTKaX ¢ BJAMKHON KUcJao# nmousoii. Eciau Ha
110JIe MHOT'0 XBOIIei, 3HAUYHT, II0UBA HYKJIAETCA B UBBECTKO-
BAHHH.

* CrpoeHue cnopoHOCSLLEero XxsoLa

1. C nomoLubio nynbl paccMoTPUTE NETHWI M BECEHHWI nobery xsowla
noneesoro ua repbapus.

2. Haiinute CNOPOHOCHBIM KOMOCOK. KakoBo 3Ha4YeHue Criop B XXM3HU XxBoLLa?

3. 3apucyiTe noberu xsouua.

ManopoTHMKK IIHUPOKO PaCIpPOCTPaHEHBI II0 BCEMY 3eMHOMY IIapy.
OHU pacTyT Kak Ha cyIle, TaK U B BOJe.

ITanoporHukoB HacuuTheiBaercsas Gomee 10 ThIC. BHIOB.
B ocHOBHOM 9TO TpaBAHHUCTHIE PACTEHUSs, HO B TPONIHMYECKHUX
0bJ1acTAX MMEIOTCH U APEeBOBHAHEIE (DOPMEIL.

Pasmephl manopoTHUKOB PasHOOOPAa3HBI: OT HECKOJIBKHX
MUIIuMeTpoB 10 20 M BeicoTOM. CHIBLHO pacceuéHHBIE JIH-
CThS MAIOPOTHUKOB HA3LIBAIOTCH 8ailami. ¥ HEKOTODPBIX I1a-
MOPOTHHUKOB BalM IeJIbHbIE, ¥ OOJBIIMHCTBA MAIIOPOTHUKOR,
pacTyuiux B YMEepeHHOM KJIAMAaTe, [0/ 3eMJIEH mapaJljiebHO
IMMOBEPXHOCTH IIOYBBI PACIIONOMKEHBI KOPHesuwa (T10A3eMHbIe
noberu). Baitu pacTyT npAMO OT KOPHEBHIII.

Ecioiu 1eToM mocMoTpeTs HA HHXKHIOK CTOPOHY BalM IAIIO-
POTHHKA, TO MOXXHO yBHJeTh MaJleHbKHe Oyphle OGyropkm.
9TO rpynnsl cnoparzues (OT FPEYECKUX CJIOB «CIOPa» U «aH-
reffioH» — COCyJ), B KOTOPBIX CO3peBaloT cropel. CTpoerue
CIIOPAHTHEB MOMHO PACCMOTPETE TOJNBKO MOJ MHUKPOCKOIOM
(puc. 73).

* Crpoexune CnOpoOHOCALLEro NanopoTHUKA

1. Mayyute BHelWHee CTpoeHWe nanopoTHuKa. Paccmorpute dopmy
1 oKkpacky KopHeBsuLa; Gopmy, pasMepsl U OKpacKy sai.

2. Paccmotpute Gypele Gyropku Ha HUXHER CTOPOHE Bait B nyny. Kak ux
Ha3biBalT? Y710 B HUX passuBaeTca? KakoBo 3Ha4eHue Crop B XWM3HU
nanopoTHuka?

3. CpasHuTe NanopoTHWUKK C Mxamu. HainauTe npuaHaku CxoAcTsa v pas-
nu4ms.

4. OBocHy#Te NPUHAANEXHOCTL NANOPOTHUKA K BLICLUMM CMOPOBbLIM Pac-
TEHUAM.
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LnTosHMK YacTs IMCTa C HUXHEL CTOPOHA!

lMonepe4Hsbisi cpes n1cta
o4 MUKPOCKOINOM

Puc. 73. NanopoTHUK
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3HayeHne nnayHoe, Xsowen, nanopoTHukoe. M3 apeBHHX ApeBo-
BHUAHLIX (GOPM BTUX pacTeHHI MHUJIJIMOHEI JIeT Ha3aj obpaso-
BAJIKCH 3AJIEXKM KaMEeHHOI'0 YIVIsA, KOTOPBIH CIYKUT He TOJb-
KO TOILIMBOM, HO ¥ IIEHHBEIM XHMHAYECKHM ChIphéM. M3 Hero
moay4danT CMas3OodHbIe Macjaa, CMOJBI, KOKC, IJIaCTMacChl,
napgomMepHbIe U3eJHA 1 MHOTHE APyrue MpoayKThI.

Crropsl mIayHa paHbIilie IMAPOKO MCIOJL30BAJIM B anTed-
HOM JeJie IIPH M3rOTOBJIEHUH JEeTCKOM npuchinku. B meras-
JAypruu (PopMbl AJA JTHATHA OOCHIIIAIOT HOPOIIKOM H3 CIOD,
M MeTaJJIudYecKune JeTasH JerKo OTCTAIOT OT CTEHOK.

XBo1I ITOJIEBOH ABIAETCHA TPYAHOUCTPEOHMMEIM COPHAKOM
noJIed ¢ MOBBIIIEHHOM KUCJIOTHOCTHIO ITOYB.

ITo6ern xBoIa yKECTKHE, OHU COJIEPXKAT MHOTO KpeEMHe3é-
Ma M paHbIIe WCIIOJIB30BAJHUCH IIPH IIOJHPOBKE METalJude-
CKUX m3genuid. B HeKoTOpBLIX paifoHAX HaIe# cTpaHbl yIo-
TpebaASAIOT B MUY BeceHHUe moberu Xxsomia (B CEIPOM, Iape-
HOM BHJ€ H KaK HAYHHKY B ONHPOrax), a Takke MOJIOAble
JIACThA NANOPOMHUKA OPAAKA.

BAAW. KOPHEBMLLE. CTTIOPAHIUU. MJIAYH. XBOLL. MAMNOPOTHUK

Bonpocsi

1. | Novyemy nnayHbl, XBOLWWM W NANOPOTHUKMA OTHOCST K BbICLUMM CNOPOBbIM

pacTeHusm?

[oe oHu pacTyT?

KakoBo ux cTpoeHue?

4. | Kakue pacteHus — nanopoTHUKN UAU MXU — UMEOT Bonee cnoxHoe
cTpoexune? [Jokaxute aTo.

: KakoB0o 3Ha4eHME NNayHoB, XBOLLEN U NANOPOTHUKOB?

y

@ N

(%]

Mogymasire

[MoyeMy MHOTME BUAb! NAaNOPOTHUKOB, TAKXE ABASACH CMOPOBLIMMK pac-
TEHUAMW, B OTIMHME OT MXOB MOTYT AOCTUraTh 3HAYNTENbHLIX pasme-
pos?

N

3agaHns gna No6oO3HaTENbHbIX

HaiiauTe n paccMoTpuTe KYyCOYKN KaMeHHOr0 YIS C OTneYaTkamMuy apes-
HWUX PacTEHWA.

17



3HaerTe /in Bbi, YTO...

Okono 300 MnH neT Hasag Ha Halwein nnaHeTe Knumar Bbi NOCTOSHHO
BAXHbIM U TENNLIM. B aTUX yCnoBuax XOPOLWO PasBMBanuCh APEeBHUE
nnayHbl, XBOLWM M NAnNOPOTHWUKWK (pwUc. 74).

B 10 Bpems pocnu no Geperam BOAOEMOB APEBOBUAHLIE TMraHTCKUe
pacteHus, o6pasosbiBas neca. 1og 1x NONOroM CywecTBOBaNN U He-
Gonblune pacTeHus, HaNnoOMUHaBLUME COBPEMEHHbLIE MXIK, NANOPOTHUKN,
XBOLLW U NNayHbl.

Ha BeTBax pacTeHunil, pa3amMHOXaBLUMXCA crnopamMu, ewe He Obino nruu.
B mMpayHom 6e3mMOnNBHOM necy netanu OrpoOMHbie CTpekoasl. o semne
non3anu HaCekoMblie, Maykm U CKOPNWOHbI.

MHOroBogHbIE PpEKU BO BPEMS Pa3fiMBOB CHOCWUNW yNasLwmne AepeBbs Ha
MEnNKOBOAbS, NOKPbLIBANIW UX TaM UNOM KU neckom. lNoa pasneHmem Ha-
HOCOB W BOAb! AePEBbLA CNPECcCOoBLIBAIMCE U 38 MHOTUE MUNUOHLI NeT
6e3 gocTyna KMCnopoaa NpespaLianich B KAMEHHbIA yronb.

Hapsay ¢ pacteHusaMu, pasMHOXaBLUMMWUCA cnopamu, B KameHHO-
YyrofbHOM NepuoLe CyLLecTBoBany ceoeobpasHsie NanopoTHUKK. Ha ux

Puc. 74. NangwadT kKaMeHHOYronbHOro nepnoaa
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NIUCTLAX BCTPEYANUCh 06pa30BaHns, KOTOPbIE MOXHO CHUTaTh MPUMU-
TUBHbIMW CeMa3ayaTkamu, 3TO yAanoCck YCTAHOBUTL B pe3yneTare uay-
YeHUs OTNEYATKOB W OKAMEHeNoCTen APeBHUX PACTeHUIA, HAAEHHBIX B
nnacTax 0CagoHHbIX NOpoa. AT NanopPOTHUKN Ha3Banu CeMEHHBIMU.
YYEHbIE CHUTAIOT, YTO UMEHHO OT HUX NMPOU3OLLNKX FONOCEMEHHLIE pac-
TEeHWUS.

BbiCLUME CrOPOBbLIE pPacTeHUs — XMBbIE UCKOMaeMslie, Aoweanwme oo
HalWWX OHEW, NO3TOMYy MX Hano oxpaHaTe. B KpacHyio kHury Hawein
cTpaHbl BHECeHo 60 Bnaos mMxoB, 23 BMaa NanopoTHUKOB 1 4 Buaa nna-
yHOB (cBegeHus Ha 2000 r.).

JagaHusa

Ha ocHoBaHuu U3y4yeHua marepuana naparpada u L0N0NHUTENBHOro
TEKCTa cocTasbTe cooblueHune «MHoroobpasie BbICLLIUX COPOBLIX pac-
TEHWIA U UX 3HAYEHWE B NPUPOLE U XN3HW YeNoBeKa».

8 2 2. ronocemennsie

1. Y7o Takoe cnopa?

2. Kakylo ponb urpaoT cropbi B XXM3HW pacTeHuin?

3. Kakme pacTeHusi OTHOCAT K HM3WMKUM? Yem OHM OTNUYAKOTCH OT BbiCLUMX?
Y kakux pacteHuit oGpa3syloTca cemeHa?

TonoceMeHHBIe — HUCKJIOUYUTEIbHO HA3EMHBIE BeUHO3EI6-
HBIE, peske JUCTOMAaIHLIE JePeBhi, KYCTADHUKH UJIH JIHAHBI.

TonocemeHnHEBIe UMeIOT cTebesib, KOpeHb U TucTha. OHM 06-
pasyioT ceMeHa, C HOMOIIBIO KOTOPhIX Pa3MHOKAKTCA U pac-
MIPOCTPAHAIOTCS.

Hanwuuue ceMsaH co37aéT 9THM PACTeHHAM OI'DOMHOE IIpe-
HUMYIIECTBO mepej CropoBbiMH. B orsimuue ot crop, ceMeHa
MMEOT 3aI1ac IMUTATeJbHBIX BelllecTB, 8 3apoJbINI OYIVIIero
pacTeHUdA, HAXOAAIMICA BHYTPH CeMeHH, XOpPOIIO 3alu-
IE€H OT HeOIArOMPUATHLIX YCIOBHIA.

CBoé HasBaHME I'0JIOCEMEHHbIe IIOJIYYHJIHA IIOTOMY, YTO UX
ceMeHa JIeKAT OTKPBITO HA ITOBEPXHOCTH YEeLIYH IIHIIeK.

TonoceMeHHBIE — 9TO OUEHDL APEBHSAS IPYIIIA 8biCULUX Ce-
MmeHHbLx pacmeruii, CBOEro pacuBera OHM JOCTHUIVIA 0KOJIO
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Puec. 75. Kunapuc

150 mnE mer Hasan. Torga oHH rOCHOICTBOBAJIHA CpeaH Ha-
3eMHBIX pACTeHHI HAIlleld MJIaHeTHl.

I/IB COBpeEMEHHBIX TI'OJIOCEMEeHHBIX HanboJiee HM3BECTHLI
x80iiHble. K HAM OTHOCATCA €/b, COCHA, NUXMA, JUCTMEEH-
HUUQ, Kedp, MONCH eBeNbHIK, Kunapuc, mya u ap. (puc. 75).

JlucTesa y GONBIIMHCTBA XBOWHBIX Y3KHE, HTOJIbYaThle —
Tayx HA3LIBAeMAasd XBOA. ¥ HEKOTOPBIX BUJOB, HAIpUMED Yy KU-
napuca, JUCThS Yelnyiyarsie.

XBOsA HEMEeT ILIOTHYIO KOXKUILY, TOKPBITYIO BOCKOBH/IHBLIM
BEIIeCTBOM, IT03TOMY PACTEeHHSA MCIAPAIOT MaJl0 BOALI U XO-
poIIo mpucnocobaeHbl K HeOJIaronpuATHBIM YCIOBUAM.

XBOHHBIE PACTEHHS IIMPOKO PACTIPOCTPaHEeHE! HAa TeppH-
TOPWH HaIllel CTPaHkl.

CocHa cseromwbusa (puc. 76). B cyxmx cocHOBBIX Jecax (Oopax)
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Becerzia csetsio. TaM CTOAT BLICOKHE, CTPOHHEBIE, KAK KOJOH-
HBI, J€peBbi, BETBUM HA KOTOPBIX OCTATHUCH TOJHKO BOIM3HU
BEepIIVH, IIO3TOMY OHM IIPOIYCKAIOT MHOTO cBeTa. A Ha OT-
KPBITBIX MECTaX COCHbI DPACKH/IUCTHIE,



CocHbl HenIpuxoOT/IuBbI. X MOXKHO BCTPETUTH Ha MeCKax,
Ha OojoTax, B MeJIOBBIX POpax M Jake HA IOJBIX CKalax,
B TPEIIMHAX KOTOPHIX OHM YKOPEHSIOTCH.

V coceH, pacTyIuXx Ha IJIOTHBIX TTOYBaXx, NJ1IaBHbIH KOPeHb
XOPOIIIO PasBUT M YXOAUT riayboxo. Y coceH, pacTymHX Ha
nMecyaHblX MOYBAX, KPOME IVIABHOI'O KOpPHSA OJIM3 MOBEPXHO-
CTH IOYBBI pasBHUBaKTCH O0KOBble KOpHU. OHM pacxoaATcd
JlaJIeK0 B CTOPOHKI OT cTBOJIA fiepeBa. Ha 6010THCTHIX TOYBaX
V¥ COCEH I'IABHBIH KOPeHb PasBHBaeTCH ILIIOXO0.

BecHoli Ha MOJIOABIX BeTKaX MOXHO BH/eTh MajleHbKHE
IMUINKY ABYX TUOoB. OHM U3 HUX, 3eI€HOBATO-3KEJITHIE, CO-
OpaHBl TECHLIMHA IPYIIIAMHA Y OCHOBAHHIM MOJOABIX NOOEros.
BTO TaK Ha3bIBaeMBbIie my.?lccxue wWuuLxKu.

Hpyrue, KpacHOBaTHIE, OAUHOYHEBIE, — HEHCKUC WUWKU.
OHM HaxOoAATCA Ha BeplIMHAX MOJIOABIX BeTOK. sHeHcKue
AKX pacTyT u apeBecHeiorT. CHauajia OHHM CTAHOBATCH
3€eJIEHBIMH, TIOTOM — KOPHUYHEBEIMHA.

CocHa 00blkHOBEHHASA

XKeHckume wuiku
pa3sHbix BO3pPacToB

Mysxckune
HaLieyKn

(y 3

” CocHa kegposas
= cubupckas
BricesaHue
cemsH

Puc. 76. CocHbl
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Yepes nBa rosa U3 IIMIIEK BRICHINAIOTCA ceMeHa. ¥ 60Jb-
IIIUHCTBA BUJIOB COCHBI OHH MMEIOT ILJIEHYATHIE KPBLIBIIIKH,
Osarozapsa KOTOPLIM MOI'YT PACHIPOCTPAHATHLCHA BETPOM.

Mousoible BETBU COCHBI HECYT MeJIKHe Yelnyiyarbie 6ypoie
JIMCTOYKH, B [1a3yXax KOTOPBIX CHAAT OYeHbL KOPOTKHe mmobe-
ru. Ha xkazaom u3 3THX 1moGeroB y COCHbI OOBIKHOBEHHOM
PasBHBAIOTCA [0 [ABa CH30-3€JE€HBIX HMIJIOBUIHBIX JHCTA,
TO €CTh II0 IB€ XBOMHKMN. XBOMHKH KUBYT 2—3 roja, a 3a-
TeM OIajaiT BMecTe ¢ KOopoTKuM moberom. Iloaromy onas-
IIHe XBOMHKH COeINHEHEI 110 JIBe.

Ilpu OnaronpUATHBEIX YCJAOBUAX COCHBI JOCTHIAIOT
30—40 M B BeIcOTY M 3KUBYT 10 350—400 ner.

Ene orsmuaerca orT COCHBI He TOJABKO BHEIIIHUM BHIOM (pnc. TT)
Enp — TeHeBBEIHOCIHBAA ITOPOJA, B I'YCTOM JIECY Y Heé coxpa-
HAIOTCH Ja’Ke caMble HUMKHUE BeTKH.

Enoseuie neca B Hameil cTpaHe 3aHUMAaOT OIPOMHEIE IIPO-
cTpaHCTBa. B HUX MApPUT MONyMpaK, r'yecThie KPOHEI IePeBLER
sueck cmbikarTca. Iloa gepeBbSIMH HeT IOAJIECKA M OYEHb
MaJIo TpaB. JIumIk 3eJIéHBIe MXHW WJIM CIUIONIHASA TOACTHIIKA
¥3 ONaBLIeil XBOH NOKPHLIBAIOT IIOYBY.

Ens xopomio pactér Tonbko Ha 6oraToil mUTATEIBHBIMHA
BeIlecTBAMM, XOPOIIO YBJIAXKHEHHOH mouBe, I'1aBHBEIN KO-
PeHB Y e pasBUT caa6o. BokoBEIE KODHU pPACIIONIATAIOTCA B
IIOBEPXHOCTHBIX CJI0AX IIOYBEI, IIO3TOMY BETEP MHOI/Ia BAJIUT
eJI0BLIe JIePeBbs, BRIPEIBAA UX ¢ KopHaMu. Kpona y enu nu-
pamMuzanbHO#M dopmbl. KopoTkue m OCTPOKOHEYHbIE XBOUH-
KH eJI CUAAT IOOANHOUYKE, OCTABASACHL HA BETBAX 5— 7 JIeT.

Y enu Toxke 0Opas3yrwTCH ABa THIIA IIUIIEK — MYMKCKUE U
sxeHcKue. PuosieTOBO-KpaCHBIe HJIH 3€JIeHOBATHIE MOJIOABLIE
JKEeHCKHE MININKM, NOABJIAIIHecH HA KOHIAX TPOIILIOToA-
HUX 100eros, TOpUaT BEPTHKAJLHO. 3peible HIUIIKHA CBUCA-
IOT BHH3, CO3PEBAIOT OHM MO3AHO OCEHBIO B NTEPBLI I'OJ JKU3-
Hu. Ilocsne BeicemBaHuA ceMsaH OHM onajgair. Cemsa y enu
KpblraToe. My cKue NIMIIKY, PACTIONOXKeHHBIE HUMXKe JKeH-
CKHX, HMEIOT KeJaToBaTo-0ypyIo OKpacky.

dusér ens 1o 250 ner, nocrurasg 40-MeTpoBOi BEICOTEI.

JIncTBEHHMUA mMUPOKO pacnpocTpaHeHa B Halle# cTpaHe, 0COOEHHO
B Cubupu (puc. 77).

9TO 0OYeHB CBeTONIOOMBAA U X0JIoA0CTOMKaA noposga. Oxa

MOJKET PacTH Ha CYXMX NecKax, KaMeHHCTBHIX U 3abog0o4eH-

HBIX [104YBaX. XBOMHKH JUCTBEHHUIIBI CBETJIO-3€/IéHbIe, MAT-
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Myxckne MoxoKeBenbHUK

NNy LmLeKm
f

XKeHekas
wnweyka

Betka Tyn
C WULLKaAMM

Myxckue
| weYdku

XKeHckas
wuLieyka

LUk naxrei

PN

NueTBeHHULA

Wnwika
JINCTBEHHULIbI

Puc. 77. Xs0oiHble pacTeHuns

KWe, He UMelne IUIOTHON Koxxuubl. Cpegu XBOWHBIX [e-
pPeBLEB Hammel#l CTPaHbl TOJBKO JHUCTBEHHHIIA €3KerogHo
cOpaceiBaeT xBow0, JHlusér ona no 400—500 mer, mocTurasn
30 M B BBICOTY M 2 M B [uaMeTpe.
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MoxoxesensHuK — HebouIbIIoe AePeBlie WA KyCTapHUK (eM. puc. 77).
PacTér B eJIOBBIX M COCHOBBIX Jiecax. JIMCTBbA HUTroJILYATHIE.
YemyAKH HEeHCKUX IIUIIEK MSCHUCTEIE, COYHbIE, CPACTAOT-
ca BMecTe, 00pasys wuwxos200y, COSPEBAIOIIYIO ABa roja.
Mo KeBeJIbHUK PacTéT MeAJIeHHO, HO OUeHL JOJrOBeYeH,
JKHUBET 210 2 THIC. JeT. B HacTosee BpeMs OH CTaJ PelKO-
CTHIO B HAIIIMX Jecax U HyKJaeTcsd B OXpaHe.

* CTpoeHvne XBOM 1 LUMLLIEK XBOWHbIX

I. PaccmoTtpute dopmy xBOW, pacnonoxeHue eé Ha ctebne. Mamepsre
ANWHY U 0BpaTuTe BHUMAHUE Ha OKPACKY.

2. MNMonb3ysAck NPeACTaBNEHHLIM HUXE OMNUCAHWEM MNPU3HAKOB XBOMHbIX
OEepeBbEeB, ONPeaenUTe, KakoMy AEPEBY NPUHAANEXMT paccMaTpusae-
Mad BEaMK BETKA.

XBOMHKW AnnHHBIE (00 5—7 CM), OCTPbIE, BbINYKIblE C O4HOM CTOPOHbI
M OKPYrNble C APYroi, CUAAT No Ase BMecTe... CocHa 00bikHOBEHHAaS.

XBOWMHKW KOPOTKKUE, XECTKUE, OCTPLIE, YEThIPEXrpaHHbLIe, CUAAT OaM-
HOYHO, NMOKPLIBAIOT BCIO BETKY... ENb,

XBOWHKW NJIOCKWE, MATKUE, Tynbie, MMetoT Ase Benbie NONOCKU C OAHOK
CTOPOHBI... MuxTa.

XBOWHKW CBETNO-3EMEHbIE, MATKWE, CUAAT NYyYKaAMM, Kak KWCTOYKMW, ona-
L30T Ha 3umy... JlucTBeHHMLA.

3. PaccmoTtpute dhopmy, pasmepsbl, Okpacky wvek. 3anonHute tTabnuuy.

XBos LWuwika
Haaga-
HuWe pac- s | ospa: pacnono- pas- dopma —
TEeHUa MeHue yewy-
Ha cKa mep HOCTb
Ha BeTKe ek

4. OtgenuTte ogHy Hewyiiky. O3HaKOMbLTECH C PACNONOXEHWEM U BHELUHUM
CTpoeHueM cemsH. Moyemy u3yyeHHOE pacTeHue HasbiBaloT ronoce-
MEHHLIM?

3Havenve ronocemenHsix. Kaxk u gpyrue senéHsle pacTeHus, IoJio-
ceMeHHbIe 00pas3yloT OpraHMYecKHe BelllecTBa, YCBAMBAIOT
YIVIEKHCJIBIH ra3 U3 BO3AYXa U BBIJEIAIOT KHUCJIOPOI.
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XBoiiHbIE paACTeHUs BBIJEJAIOT OCOOBIe JieTydue Belle-
cTBa — umMoOHYUdbL (0T TPeYeCKHUX CJIOB «(UTOH» — pacTe-
HUe U «[HU0» — yOMBaiw), KOTOpble NMOAABIAIOT Pa3BUTHE
MHOI'MX BpeJHBIX DaKTepHil He TOJIBKO B JjleCy, HO H B €ro
OKPECTHOCTAX.

B raiire Hame# cTpadbl HaHOOJBIIYIO MIOMIAAL 3aHUMA-
JOT Jieca U3 JIMCTBEHHUILbI, 3aTeM COCHEI M €JIH.

JlpeBecuHA JAMCTBEHHHILI OTIMYaeTcA 0coOOM TPOYHO-
CTHIO ¥ JIOJIFOBEYHOCTHIO, 0HA YCTOHYMBA K THUEHUIO.

JlpeBecHHY COCHBI ! €JIM MCIIOIb3YIOT KaK NeHHBI| CTPOU-
TeNBHBIA M mojesouHbI Mmarepuan. C noMouibo XMMHYe-
CKOHl 00paboTKM u3 ApPEeBeCHHBI COCHBI IIOJIYYalOT HCKYC-
CTBeHHBIE BOJIOKHA, N000HbIe INEIKOBEIM HUTAM. M3 npese-
CHHBI eNu uaroTopnasoT Oymary. JlpeBecrHa rojijoceMeHHBIX
pacTeHni — [EeHHOE ChIPhE /18 MHOTHX OTpacJjed IpOMBIII-
JIEHHOCTH.

Cocny cubupckyio HaseiBaloT B Cubupu Keapom, XoTd Ha-
cToAnMe KeAphl pacTyT ToabKO B ropax CesepHoit AdpHKH,
Ha Boctoke CpeausemuomMopbs 1 B 'umanaax. s cemas cCocHBI
CcHOMPCKOM ITOJIYUAIOT X0polllee NUIeBoe KeJPOBoe Maco.

FTONTIOCEMEHHBIE. CEMS. BbICLUUE CEMEHHbBIE PACTEHUA.
XBOWMHBIE. XXEHCKAS LLUULLKA. MYXXCKAS LLIMLUKA. ®UTOHUUADI

Bonpochei
1. | TMoYyemy ronocemMeHHbIe Nony4unM Takoe HassaHue?
2. | KakoBbl OCHOBHbIE NPU3HAKKN rON0CEMEHHBLIX pacTeHUI? Yem ux cTpoe-
HUE OTNIMYAETCA OT CTPOEHUs NanopPOTHMUKOB?
3. | Kakue ronoceMeHHble pacteHus Bol 3HaeTe?
4. | CpasHute BHElWIHee CTpoeHUe COCHLI U enn. B Kakux ycnoBmax pactyT
COCHbl 1 enu?
5. | MNo4yemy B necy HWXHWE BETKM Y COCHbl OTMUPAIOT, & Y €11 NOKPbITbI
XBOEN?
6. | KakoBO 3Ha4eHWe ronoceMeHHbIX pacTeHnin?
.
Moaymante

Moyemy MHOrue caHaTopuum U aoMa OTAbiXxa PacrnonoXeHbl B COCHOBbIX
pbopax, a Ha TeppuTopuUKn nevyedHsbIX 3aBeAEHNI BLICAXMBAIOT XBOWHBIE
pacteHua?
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3aganuns gana nwobo3HaTeNnbHbIX

1. YcraHoBuTe, B Kakme MecsiLbl rofa NnpoucxoamuT Co3pesaHmne 1 paccewn-
BaHWEe CeMsiH COCHbI M N B Balleil MeCTHOCTM.

2. B mae—uioHe noHabniogante 3a pasBUTUEM U3 NOYEK MOACALIX noGe-
rOB COCHBI MW enu.
OGpaTute BHUMaHUe Ha PacNoNOXeHUe WLek Ha noberax.
CobGepute cemeHa cocHbl 1 enu. MoceiTe ux Ha NPULLKONBHOM Y4acTKe.
YxaxwvBaite 3a scxogamun. BoipalleHHble pacTeHus ucnonbayiite ans
03eneHeHus.

Puc. 78. TUHKro AByNONacTHbLIRA
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3Haere nu Bbl, YTO...

3HauUTeNbHan 4acTb APEBHUX rONOCEMEHHbLIX BbiMepna. EanHCTBeH-
HbIl COBPEMEHHbLINA NpeacTaBuTeNb knacca MMHKroeele — PenukToBoe
pacTeHue rmHKro ABynonacTHbliA (puc. 78).

3T0 pacTeHue Ha3kLIBaIOT XMBLIM UCKOMaeMbiM, Tak Kak ero 6nvxaiiuve
pOAMHW BLIMEPNW AECATKA MUJIMOHOB NIeT Hasad. MMHKro asynonact-
Hblit — Beicokoe (oo 30 M) nucTonagHoe Aepeso, B HACTOsLLee BpemMs B
OVKOPACTYLLEM COCTOSIHMM BCTPEYaeTCs TONbKO B ropax 3anaaHoro
Kuras.

MMHKro MCNoNb3yIT AN 03ENEHEHUR I0XHbIX FOPOA0B, B TOM Yucne v
y Hac B cTpaHe. Xutenu cTtpaH BocToka uapgasHa ynoTpebnaioT xa-
PEHLIE CEeMEeHa IMHKro B nuuly. B HapoaHoi meauuuHe OTBap u3
AVCTLEB MMHKIO LUMPOKO WCNONb30Bancs npu sabonesaHusx cocynos
mosra. B HacTosllee BPEMS NIEKAPCTBEHHbIE CBOWCTBA MHKIO npu-
3HaHbl 0dUUMANBHOR MEAUUMHOW, npenapaTsl U3 HEro MOXHO KynuTb
B anTekax.

3agaHus

BbiSICHUTE, Kakue eLl@ rofoCeMEeHHbIe PacTeHUs WCNOoMb3YITCH Mpu
neyeHuy BoneaHeir. MoaroTossTeé COOBLLUEHME O IEKAPCTBEHHbIX CBOM-
CTBax ronocemMeHHbix n obcyauTe ero B Knacce.

§ 23 « MokpbiTOCEMeHHbIe, unu LiseTkoBbie

1. Kakne pacTeHus Ha3biBalOT LBETKOBLIMU?
2. Kakme uBeTKOBbIE pacTeHus Bbl 3HaeTe?
3. Mae pacTyT UBEeTKOBbLIE pacTeHuA?

IloKkpBITOCEMEHHBIE DPACTEHHSA, KaK CYHUTAIOT Yy4Y€HHIE,
IIPOMBOIILIN OT APEBHUX I'0OJIOCEMEHHBIX. ITO caMasi MOJIoAaAd
M B TO ;K€ BpeMs caMasi MHOTOUMCJIeHHad Ipynmna napcrsa
Pacrenus. Oga Braouaer 0Koiao 250 TeIC. BUJ0B, IIPOU3PAC-
TAIIIAX BO BCeX KJAMMaTHYECKHUX 30HaX.

[ToxkpbITOCEMEHHEIE KMEIOT Opral CeMeHHOr0 PasMHOoMXKe-
HUSA — YBemokx, OTCI0Ja UX BTOpPOe HazBaHue — I[BETKOBEIE
pacresus (puc. 79).
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LigeTok

Puc. 79. NoKpLITOCEMEHHOE PACTEHWE
LUNOBHUK

ITocne ornBeranusa obpasyercs n/iod, B KOTOPOM Haxo-
AATCA ceMeHa. ¥ NOKPBITOCEMEHHBIX CeMeHAa PasBUBAIOTCA
BHYTPH ILTOJ&, TO €CTh OHM 3aIUIIEHbI (TOKPBITHI).

Muoroobpaaue nokpsiTocemenHsbix. Cpein DOKPBEITOCEMEHHLIX €CTh
Oepeéva, xycmapnuxu n mpasor (puc. 80); odHoaemuue,
dsynemuue u MHozo1emHue pacteand (puc. 81).

IToxpeITOCEMEHHBIE IPUCHOCOOMINCE K CAMBIM Pasiuy-
HBIM YCJIOBHAM — OT JEAAHBIX NYCTBIHE APDKTHKH J0 dKBa-
TOPHAJIbHBIX JIeCOB AMa30HHH,

Onn pactyT B Boje (3/101es1, KYBIIMHKHY) U B 6€3BOJHBIX
IyCTBIHAX (cakcayJ, BepOaroKba KOJI0YKa), 06pasyioT Jeca
U KOBPOM Pa3HOTDAaBbs MOKPBLIBAIOT CTEITH.

OnHM U3 TOKPBITOCEMEHHBIX KUBYT O4e€Hb HEJ0JIr0, Bce-
I'o HECKOJIBKO MecAlleB, HanpuMep Mokpumna. [[pyrue, Kak
Mory4dre 1yObl, MOTYT KHTh COTHH JIET.
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Depeso KyctapHuk KyctapHuiek TpaBaHUCTLIE pacTeHus
Puc. 80. ®opmbl pacTeHuit

Hekoropble NOKPHITOCEMEHHBIE MMEIOT TI'HTaHTCKHE
pasMepsl. OBKAJUITH AOCTUraloT B BeIcOTy Ooaee 100 m.
A ecTh ¥ COBCEM KpONIeYHBIE PACTEHBHIIA, HATIPUMED PACKA
(puc. 82).

YV MHOTHX TTOKPBITOCEMEHHBIX cTebau npaMocrogune, Ho
eCTh paCTeHUs C BBLIOIIMMUCSH, J1a3aI0IIUMH, HOJ3YyIUMMU
n nexkaummu crebasamu. IlogsemHbie noberm HEKOTOPHIX
IIOKPBITOCEMEHHBIX CHJIBHO BHUJOM3MEHEHBI.

@opmMa ¥ CTPOEHHEe TUCTHEB, & TAKIKE CTPOeHHE KOPHEBBIX
CHCTEM V PA3HBIX IIBETKOBBIX DACTEHUH TOe OYeHb DAa3HO-
obpa3HEI.

3Hauenme nokpbitTocemeHHbix. Cpeay IOKPBITOCEMEHHBIX MHOIO
KYJBTYPHBIX PpACTEHUIA, HAIIPUMep OBOIIHEIe, XJeOHEIe,
IJIOIOBO-ATOJHBIE, MacJAW4YHBIe, JIEKADCTBEHHBIE, JeKopa-
TuBHBIe. HeKOTOpBIe pDACTEHUS CIYKAT CBHIPBEM AJdA IIpPO-
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Puc. 81. PacTeHun pasHon NpoLoKNTENIbHOCTU XU3HU

MBIIIJIEHHOCTH, HANpPUMEp JéH, XJONYaTHWK, caxapHas
cBéxJia, KOpMOBEIEe paCTeHH A CIeIUaIbHO BEIPAIIUBAIOT A8
CeJIbCKOXO03AHCTBEHHBIX HUBOTHBIX.

NOKPbLITOCEMEHHBIE, WU LBETKOBbIE, PACTEHMS.
UBETOK. NJIO4. AEPEBbSA. KYCTAPHUKW. TPABbI.
OAHOJNIETHUE. ABYNETHUE. MHOTOJIETHUE
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Puc. 82. Packa

Bonpocasi

; =

2.
3.

Kakue pacTeHus Ha3blBaloT NOKPLITOCEMEHHBIMU? [To4emMy OHWM Nony4u-
N1 Takoe HaseaHue?
| YeM NOKPLITOCEMEHHbIE PACTEHNS OTAIMHAIOTCS OT FONOCEMEHHbIX?
| Ha kakux npumepax MOXHO NokasaTb pasHoobpasvie MOKPLITOCeMEH-
| HbIX?

NMogymanrte

Ha Haweit nnaHete 6onee 350 ThiC. BUAOB PACTEHUIA, NOYTH 3/, UX —
NOKPbLITOCEMEHHbIE. [MoYeMY NOKPLITOCEMEHHbIE N0 PazHOOBPa3nio B1-

[OB U YUCNEHHOCTM 3aHANW rOCNOACTBYIOLLEE NONOXEHWE B paCTUTENb-
HOM Mupe?

Bananuna

1.

2.

PaccmoTtpuTe pucyHok 81 u 06bSCHWATE, Kakne PacTeHWs HasbiBaloT
OAHONETHUMM, ABYNETHUMU U MHOTONETHUMM.

MNpvBeauTe NPUMEpPsLI TaKUX PACTEHWIA.

OxapakTepusyinTe HeCcKONbKO 3HAKOMbIX BaM pacTeHwid no npoaon-
KUTENBHOCTU XU3HW 1 OCOBEHHOCTAM NNOAOHOWEHUs. 3anonHwuTe

Tabnuuy.

.
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fAepeso, ky- | OgHoneTtHee, | Ckonbko
HaszBaHue | cTapHukunm | paByneTtHee | pa3s B Xu3- Toe
PacTeHWs | TPAaBAHMCTOE | WAWM MHOFO- | HU NMOAO- | pacTér
pactenue netHee HOCUT
Ny

3agaHua ana nwbo3HaTeIbHbIX

BbifAcHWUTE, Kakne pacTeHus B Ballem paioHe, obnacTu nognexar oxpa-

He. HTo genaercs onA oxpaHbl 3TMX pacTeHuin?

3Haere N Bbl, 4TO...

Mo-BuAMMOMY, CaMbIMK MaNEHbKMMM KYCTapHUKaMK B MUPE SBNAITCA
KapnuvKOoBbIE MBLI, pacTywue B TyHape MpeHnasann. Beicota B3poCbix
KYCTOB He npesblwaeT 5 CM.

§ 24. Mpoucxoxaenune pacTeHui.
OCHOBHbIe 3Tanbi pa3BUTUSA
pacTUTenLHOro MMpa

L B B B B

1. Kakmve pacTeHnsa OTHOCATCH K HU3LWKMM? B 4EM uX oTnMymMe OT BbicLuMX?
2. Kakas rpynna pacTteHuii B HacTOsILLee BpeMs 3aHMMaeT rocnoacTeyouee
NoNoXeHWe Ha Hawen nnaHeTe?

Metoasl uayyeHus apesHumx pacteduin. Mup coBpeMeHHBIX pacre-
Huit MHOrToOoOGpasen (puc. 83). Ho B mpommyiom pacruressb-
HBIM MUD 3eMau ObLT cOBceM MHBLIM. KapTuHy mMcTOopHuec-
KOI'O Pa3BUTHA KH3HH OT €€ HauaJia A0 HALIKX AHeH moMora-
eT HAM [pPOCHeNuTh naseoHmonozus (OT IpeuecKHUuX CJI0B
«Iajaioc» — JpeBHHH, «OH/OHTOC» — Cylllee H «JIOToC» ) —
HayKa O BhIMEpPIIHX OPraHU3MaxX, 0 CMeHe UX BO BpeMeHH
H B IDOCTPAHCTBeE.

OnHO M3 noapasAeeHU NajleOHTOJIOTHH — naJseofoma-
HuKa — u3ydaeT MCKOMaeMbleé OCTATKHM JPEBHUX PACTEHMI,
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Huawwne cnoposbie
(Bopopocnn)

3enéHule KpacHsie
15000 4000

Boeicwmne

CnopoBbie CemeHHble

MoxoeuagHeie  NanopoTHMKOBUAHbLIE lonocemeHHbie MNokpbiTOCEMEHHBIE
25000 11500 750 250 000

Puc. 83. NpyuMepHoe Y4Cno BUAOB COBPEMEHHbIX PacTEHWI

COXPaHMUBIIHECHA B ILIACTAX re0JIOrHYeCKUX oTnoxeHui. Jlo-
KasaHo, YTO Ha NPOTAMKEHHHM BEeKOB BMUJI0BOM cocTaB pac-
TUTEJBHBIX coolmecTs MeHAacA. MHorue BUABI pacTeHHI
BBRIMHPAJH, IPYTrHe MPUXOAUIH UM Ha cMeHY. M HOT1a pacTe-
HUS ONAajaJu B Takue yciaoBusA (B 6osoTo, moj niact obsa-
JIABIIEHCHA TIopoAkl), 4To 6e3 JocTyna KHCIOpOJa OHH He
TMEPeriuBaIfd, a NPOIUTLIBAJINUCE MUHEDPAJIbHBIMHA BeIECT-
pamu. Ilpoucxomuno oxameHeHne., OKaMeHeBIIHE JepeBbA
HepeaKO HaXOAAT B yroJbHbIX maxrtax. OHM HACTOJIBLKO XO-
pPOIIIO COXPAHUJINCH, UTO MOYKHO H3ydaTh HUX BHYTPEHHee
crpoenue. WMHora Ha TBEPABIX IOPOJaxX OCTAITCH OTIE-
YATKH, 0 KOTOPBIM MOKHO CYZHTH O BHEIIHEM BHJEe JpeB-
HUX MCKOIlaeMbiX opragn3moB (puc. 84). Muoroe Mmoryr pac-
CKasaTh YUEHBIM CIIOPHI M NBLIbIA, BCTpEUYalIluecsa B oca-
JIOYHBIX mopoZax. Mcmoas3ya crenuaJbHble MeTOAbl, MOMK-
HO OIIPeJIeJIUTH BO3PACT UCKOMaeMbIX PACTEHUHR, UX BUAOBOH
COCTAaB.
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Puc. B4. OTne4aTkv ApesHUX pacTeHuni

MameHeHue U pasenuTUe pacTtuTensHoOro Mmupa. HexkomnaeMule ocrar-

KU paCTeHUI CBHAETEJLCTBYIOT O TOM, YTO B JaJIEKHUe BpeMe-
HA PACTUTEJIbHBIN MHAD Hallle#l IIaHeThl ObLII COBCEM MHBIM,
YyeM ceifuac.

B caMEBIX ApeBHUX CIOSX 3eMHOM KOPLI He YAAETCH HAWTH
IIPU3HAKH JKUBBIX OPraHuaMoB. B 6osiee N03gHMX OTI0KEHHUAX
HAXOAAT OCTATKM NPUMHUTHBHBIX OPraHM3MOB. YeM MOJOKe
CJIOM, TeM Yalle BCTpedaloTces 6osee CI0MKHbBIe OPraHUu3MBbl, KO-
TOpbIe npuodpeTaroT Beé 60Jbllee CXOACTBO C COBPEMEeHHbIMMU,

MHuoOro MHUIJIUOHOB JeT HA3a] KUSHH Ha 3eMJe He OBLIO.
3aTeM MOABUINCEH MepPBBIe MPHMHUTHABHBIE OPraHU3MbI, KOTO-
pblé MOCTENEeHHO MEeHSJINCh, NpeoOpasoBBIBAINCH, YCTYIadA
MECTO HOBBIM, D0JIee CIOMHBIM.

B nponecce AuTeI,HOr0 Pa3BUTUA MHOI'ME PACTeHHA Ha
3emyie OecciieIHO WCYe3JIM, APYrHe HEy3HaBaeMO M3MeHH-
Juck. [103TOMY MOJHOCTBIO BOCCTAHOBMTH MCTOPHMIO Pas3BHU-
THA PACTUTEJHLHOIO MHpa Oo4YeHb TpyAHO. Ho yuyéHbIMHU yixe
JIOKas3aHo, YTO BCE COBPEMEHHBbI€ BHJbl DACTEHHUH MPOU30-
iy ot 6oJiee fpeBHUX GopM.

Ha4yanbHbie 3Tanb! pa3BUMTUN PAacTUTENbHOINO MUpa. I/Iayr{elme apesB-

HeWIIMX CJI0€B 3eMHOM KOPEI, OTIEYaTKOB ¥ OKaMeHeJocTe#
paHee YKABUIAX PACTEHMN M YKMBOTHBIX ¥ MHOI'HE Jpyrue uc-
cJel0BaHUSA MMO3BOJIMJAN YCTAHOBHUTH, 4TO 3eMJfA oOpasoBa-
Jack OoJiee 5 MJuIph JieT Ha3am.



IlepBBIe X1UBBIE OPraHU3Mbl I0OSBUJINCH B BOJIe IPUMEPHO
3,5—4 mupna et sHasan. [Ipocreiimmme OfHOKJIETOUHBIE Opra-
HHM3MEI II0 CTPOeHHI0 ObLIH cX0XKH ¢ OaxkTepuaMu. OHR emé
He uMeau obocobenHoro sAapa, HO o6Jaamganu cuCTeMoit 0b-
MEeHa BeILeCTB U CIIOCOOHOCTHIO K PA3MHOKEHHIO. B mumry
OHHM HCHOJIb30BAJH OPraHWUYecCKHe U MHHepaJbHBIE Bele-
CTBa, PACTBOPEHHBIE B BOJIe MEPBUYHOI0O OKeaHa. [locTrenes-
HO 3allachl MUTATEJNBHBIX BEIIeCTB B IEPBUYHOM OKeaHe
cTanu ucromarsesa. Mexay KiaeTKaMy HayaJjack 6opsba 3a
nuiny. B 8THX yCAOBHSX Yy HEKOTODPHIX KJIETOK TOSBUJICS
3€JIEHBIN IIUIMEHT — XJIOPOhHUII, ¥ OHH IIPHCIOCOOMINCEH
K HCHOJIB30BAHWUIO SHEPI'MM COJIHEYHOIO CBeTa [Jif IIpeBpa-
LIeHUA B IHUIY BOALI U yIieKHucaoro rasa. Tak Bo3HHK (ho-
TOCHHTE3, TO eCTh Tpollecc 00pPa30BAHUS OPraHUUYECKUX
BellleCTB M3 HEOPraHWYeCKMUX C HCIOJL30BAHUEM JHEPruH
ceera. C nosBiieHEneM (porocuHTE3a B arMocdepe cTaj HaKa-
nauBaThca Kucaopoxn. CocraB BO3AyXa CTaJl IIOCTEIIEHHO
npubIMIKATECH K COBDEMEHHOMY, TO eCTh B OCHOBHOM BKJIIO-
YaTh 30T, KUCJIOPOA U HeGONBIIIOE KOJTHIECTBO YIIEKHUCIOT0
rasa. Takas atmocdepa crocobcTBOBaNa pasBUTHIO OoJiee
COBEPILIEHHEIX (DOPM KHU3HH.

Nosienenwe sopopocnen. Or ApeBHMX IPOCTEHIIMX OSHOKJIETOY-
HBIX OPraHM3MOB, CIIOCOOHBIX K (DOTOCHHTE3Y, IPOU30ILIN
OZHOKJIETOYHBIE Bogopocau. OAHOKIETOUHBIE BOAOPOCTH —
poIOoHaYaJLHUKM IIapeTBa pactenuit. Hapany ¢ miasaromniu-
MU (pOpMaMHU CpeAy BOZOPOCJIei MOSABUINCHL U IPUKPEIJIEH-
Hble KO AHY. Takoii o0pas »XU3HU NPHUBEJ] K PACUJIEHEHUIO
TeJa Ha YacTU: OJHM M3 HHUX CJHYKaT AJA IPUKPEeIJIeHWS
K cy0cTpary, ApyrUe OCyIIeCTBASIOT (DOTOCHHTES. Y HEKOTO-
PBIX 3eJEHBIX BOAOPOCIEH 9TO OBLIO AOCTUTHYTO Garomaps
IMPaHTCKOM MHOTIOAJEepHOU KJIeTKe, PacuJeHEHHOW Ha JIu-
CTOBHIHYIO 1 KOpHeBHAHYIO YacTu. OagHako OoJsiee mepcmek-
THUBHBIM OKAa3aJIOCh pasjesieHHe MHOIOKJIETOUHOTO TeJa Ha
YacTH, BbIMOJHAIONINE PASJIHYHEIE QYHKITUH.

BajxkHoe 3HaYeHUe 1714 JaJbHEHIIero pasBUTHA PaCTeHUH
MMeJI0O BOSHMKHOBEHHE Y BOAOPOC/IeH IIOJI0OBOIO pa3MHOMe-
HUA. PagMHOKeHHE TOJOBBIM IYTEM CIIOCOOCTBOBAJIO U3MEH-
YHMBOCTH OPraHHU3MOB U NPHOOPETEHHUIO UMU HOBBIX CBOHCTB,
KOTOpBIE IIOMOTaJili NMPUCIOCOOUTHCH K HOBBIM YCJIOBMAM
JKHU3HHU.

135



Beixon pacrennn na cywy. IloBepXHOCTh MATEPHAKOB M HO OKeaHa CO
BpeMeHeM H3MeHWIHCchb. [logmmManucek HOBLIE MATEPHKH,
VXOZWJIH IIOJ BOAY CYIIeCTBOBaBIIHe paHbiue. M3-3a Koeba-
HUI 3¢ MHOM KOPHL Ha MecTe MOpeil BO3HUKasa cyma. Uayue-
HUE UCKOMaeMBIX OCTATKOB ITOKAa3kiBAET, YTO PACTUTEIBHBIN
MHAP 3eMJIH TOKe U3MEHAJICH.,

Ilepexon pacTeHMii K HaseMHOMY 00pasy KH3HH, IIO-
BUAMMOMY, GBI CBsi3aH C CYIIECTBOBAHHEM IIEPHOAHYECKH
3aJIMBABIIMXCHA U OCBOOOXKZABINIMXCH OT BOJABLI YYACTKOB CY-
mu. OcylieHue 3THX YYacTKOB NPOMCXOJHJO IMOCTENeHHO.
Y HEKOTOPBIX BOAOPOCJEH CTAIH MOABIATHCA MPUCIOcobIe-
HHUA K OOMTAHUIO BHE BOJbI.

B 210 BpeMsa Ha 3eMHOM Imape ObLI BIAMHBIN U TENJIbIH
raumar. Havanca nepexo/i HEKOTOPBIX PacTeHHH OT BOLHO-
TO K HAa3eMHOMY 00pasy JKH3HH. ¥ APEBHUX MHOI'OKJIETOY-
HBIX BOJAOPOCJIEH CTPOEHHE [IOCTEIIEHHO YCJIOMXKHANOCH, H OHU

o

E 3%

)

Puc. 85. MNepsble pacTeHUs CyLLX

..



Jasii Ha4as 0 NEepPBBIM HAa3eMHLIM
pacrenusam (puc. 85).

OmHUMY U3 MepPBbIX HA3EMHBIX
pacTeHU# OBLIM pocmrme 1Mo Gepe-
raM BOJOEMOB puUHUOPuUMbBL, Ha-
npumep purnus (puc. 86). Onu cy-
mectBoBanu 420—400 muaH Jer
Ha3a/J, a TOTOM BBEIMEpPJIH.

Crpoenne puHHOPUTOB emmé
HanoOMMHAJIO CTPOEHUEe MHOTOKJIe-
TOYHBIX BOJAOPOCJIEH: OTCYTCTBO-
BaJM HacTodAmue crediu, JUCThIA,
KOPHH, B BBICOTY OHHM JOCTHTAIH
0KO0JI0 25 cM. Pusoujwr, ¢ momo-
IBI0 KOTOPBIX OHM NPHKPEIVIA-  puc. 86. PUHMOGUTL

JIKCh K IIOYBe, MOIJIOIAJIH M3 Heé
BOAY M MHHepaJibHble conu. Hapsaay ¢ momobuem KopHeid,
cTebs ¥ IPUMUTUBHOM NPOBOAAINEH CHCTEMbI PHHUOMDHUTEI
VMeJIM IIOKPOBHYIO TKaHb, IPEeIOXPAaHABIIYIO UX OT BBICHIXA-
HuA. PasMHOMXaInuCL OHE CTOpaMH.

MpoucxoxaeHne BbICWIKMX CNOPOBbLIX pacTteHuit. OT puHHOGHTONO-
AOOHBIX pacTeHWI MPOUSOLLIN APEBHHUE ILUIAYHBI, XBOIH K
MANIOPOTHHKHU H, MO-BUAUMOMY, MXH, V KOTOPHEIX Vike OBLIH
crebau, JUCThA, KOPHH (puc. 87). 3T0 OBLIN TUNIMYHBIE CIIO-
POBEIE pacCTeHWs, CBOEr0 pACIBETA OHH JOCTHUIIH OKOJIO
300 mMnE sner Hasaj], Korja KJIMMAT ObLI TEIJIBIM M BJIANK-
HBIM, 4YTO O6JaroONpUATCTBOBAJIO POCTY M PA3MHOMKEHUIO IIa-
IOPOTHHKOB, XBOIeH U niayHoB. OlHAKO MX BBIXOJ HAa Cy-
1Ty U OTPBIB OT BOAHOH cpeAbl He OBLIIH enlé OKOHYATEJbHBL-
mu. [Ipy mos10BOM pasMHOKEHUH CIIOPOBEIM PACTEHUAM JJIH
OIJIOZOTBOPEHHUA HeoOXoguMa BOgHAS cpea.

Paseutue cemeHHbIX pacTeHuvii. B KOHNe KaMeHHOYTOJILHOTO IIe-

PHOZa KAMMAT 3eMJIX [I0YTH IIOBCEMECTHO CTAJ CyIlle H XO-

JopHee. [IpeBOBHUAHBIE MANOPOTHUKM, XBOIIA M IIJIAVHBI

HocTelleHHO BbIMupasau. [TogBuIMCh NPUMHTHBHEIE I0JIOCE-

MEHHBIE€ PACTeHHs — IOTOMKH HEKOTODBIX JAPEeBHHUX HAIO-
POTHHKOBHHEIX.

ITponcxoxIeHNe roJI0CeMEHHbBIX OT APEBHUX MMATIOPOTHH-

KOBH/JHBIX TOKa3bIBaeT MHOI'ME YePThl CXOACTBA MEKIY OTH-
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v 7k

[MOKPLITOCEMEHHbIE

CemMeHHble

nopo -
MnayHoBuaHbie | | NeunotosuaHbie| | XeowesuaHbie| | nanopoTHUKK i B,&JS;'KO
OpesHue
UESeme. ; NPUMUTHBHbBIE
MoxosuaHble PuHnoduTel NanopOTHVKM
\\
8
Bogopocnessie Npeaky BbiCLUWX pacTeHui

Puc. 87. MNponCcxoxXaeHWe BbICLLWX PACTEHNA
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MH PACTeHHAMM. ITO CXOJCTBO HE TOJbKO BHemHee. O6miue
qepThl HABIIOIAI0TCA B CTDOEHUH OPraHoB: crebiel, INCTEEB
¥ KOpHEeit.

OueBHIHO, IpeJAKAMU TOJOCEMEHHBIX PACTeHHH ObLIM
JPeBOBHHBIE, THAHOBHAHBIE U TPAaBAHMUCTHIE CEMEHHEIe Ia-
MOPOTHUKH, BIIOCHEACTBHH [IOJHOCTHIO BeIMepmiue. Ux ce-
MEeHa pa3BHBAJIMCH HA JHUCThAX, ITUIIEK eé He ObL10.

VciaoBuSA KU3HU TPONOJIKANN MeHAThcA. Tam, rae KiIu-
MAaT CTAaHOBMJICA 0oJiee CYypOBBIM, JpPeBHHE T'OJIOCEMEHHBIEe
pacreHus nocrenesHo Beivupanu (puc. 88). Im Ha cmeHy
INPpHXOOAHWNIN foJee COBEepIIeHHbIE pacTeHnd — COCHa, €eJIb,
OouxTa.

PacTeHusi, pasMHOKaBIINECA CEMEHAMU, JyUIlle IPUCIIO-
CcOPUIUCE K MKU3HY HA CYIlle, YeM PACTEHUS, PABMHOKaBIIHN-
ecsi ClopamM@. OTO CBS32HO C Te€M, YTO BO3MOXXHOCTB OILIO-
JOTBOPEHNSA YV HUX HE 3aBUCHUT OT HAJTMYMSA BOALI BO BHEIITHEH



cpene. Oco6eHHO SIBHO IPEBOCXOJCTBO CEMEHHBIX pacTeHHi
Ha/l CIOPOBBIMHM [IPOABMJIOCH, KOTja KJHMAT CTANl MeHee
BJIAYKHBIM,

IToxkpeITOCEMEHHBIE PACTEHUSA MOABUJIUCH HA 3eMJe 0KO-
jgo 130 mnu ner Hasang.,

ITokpeITOCEMEHHBIE OKa3aJIuCch HauboJiee npucnocobres-
HBIMHY K JKU3HH Ha cymIe pacTeHHAMHU. TOJIBKO Y IOKPEITOCE-
MEHHBIX MMEIOTCSA IBETKH, HX CeMeHa Pa3BUBAIOTCH BHYTDPHU
ILI0a ¥ 3alUIleHbl OKOJIOIIOZHUKOM. IloKpeITOCEMEHHbBIE
OBICTPO pacceJUJINCh IO Beeil 3eMJe U 3aHSANU BCe BO3SMOMK-
Hble MecTa oburaHuda. Yixe 6osmee 60 muE jger moxkpsiToce-
MeHHBIe DACTeHHU A I'OCIIOACTBYIOT Ha 3eMie.

IIpucrnocoOMBIINCE K pPASAWYHBIM YCIAOBUAM CYIIECT-
BOBAHHUS, IMOKPLITOCEMEHHBIE CO3/aau pasHooOpasHbIi pac-
THUTEJBHBIN TOKPOB 3eMJIM M3 AepeBbeB, KYCTAPHHUKOB M
Tpas.

Puc. 88. [IpeBHWE roNoCeMeHHbIE PaCTeHUR




MANEOHTONONMA. NANIEOBOTAHUKA. PUHUODUTDI

i Ha ocHOBaHWW KakMX AaHHbIX MOXHO YTBEPXOATb, YTO PAaCTUTENbHbLIA
| MWD PasBUBAJICS U YCIIOXHANCH NMoCcTEeneHHo?
[ne NoaBUNUCH NEPBLIE XUBLIE OpraHn3ambl?
| Kakoe 3Ha4eHne umerno nosenexHme GotocuHTesa?
Mopn BAMSIHMEM Kakux YCNOBWiIA ApeBHWUE pacTeHUA NepeLuny 0T BOAHOro
06pa3a Xn3Hu K Ha3eMHOMY?
5. | Kakve gpesHwe pacteHws Aanu Havano nanopoTHUKOBUAOHLIM, a Ka-
KUe — rofloCeMEeHHbIM PacTEHUAM?
6. B4éMm NpeumylLLiecTBO CEMEHHbIX PACTEHWI Nepe, crnopoBbIMA?
CpaBHUTE rofoCeMeHHbIe U NOKPLITOCeMEeHHbIe pacTenus. Kakve oco-
| BeHHOCTK cTpoeHus obecneyvnnu NPerMMyLLecTBO MOKPLITOCEMEHHbIM
| pacteHuam?

h

W

b

Saganua gns nwbo3HarenbHbIX

Nletom uccnepyinTte kpyTble Bepera pek, CKNoHbl rmMyBokux oBparos,
Kapbepos, KYCKU KAMEHHOr0 YInisl, U3BeCTHAKA. HanauTe okameHesLmne
JPEBHUE OPraHn3Mbl UK UX OTMNEHATKM.

3apucyitte ux. NoctapanTecsk onpenennTb, K Kakum JPDEBHUM OpraHm3-
Mam OHW NpuHaanexar.

3HaeTe nn Bbl, HTO...

Camblit ApEBHUIA OTNEYaToK LBETKOB pacTeHus Obin HAWgeH B LuTaTe
Konopapo (CLWA) 8 1953 r. PacTeHue 66110 noxoxe Ha nansmy. Bospact
oTnevarka 65 MnH ner.

HekoTopbie $hopMbl APEeBHUX NOKPLITOCEMEHHLIX: ToMons, Aybbl, 1Bbl,
3BKaANUMTLI, NaNbMbl — COXPaHWUNUCL U B HACTOSLLIEE BPEMA.

Kpartkoe cogepxaHue rnasbl

CR 3 B B B O BN BN O B B B BN

Iapcrso Pacrenus yauBUTeIbHO MHOroo6passo. B mero
BXOJAAT BOAOPOCIH, MXHW, ILUIAYHBI, XBOIIU, MAIIOPOTHHKH,
rojoceMeHHBIe W IOKPhITOCeMeHHBIE (IBETKOBBIE) pacTe-
HUA.
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Hwusmiue pacreHns — BOAOPOCIH — UMEIOT CPABHHTEb-
HO mpocToe crpoeHrne. OHH MOryT OBITH OAHOKJIETOYHBIMHU
WA MHOTOKJIETOYHBIMH, HO HX Teso (CJI0eBHINE) He pacye-
HEHO Ha oprassl. Paznuualor senénsie, 6ypble U KPACHBIE BO-
aopocau. OHA BeIpaGaThIBAIOT O'POMHOE KOJTUYECTBO KHCJIIO-
POA&, KOTOPBIH He TOJIBKO PACTBOPSETCA B BOAE, HO M Bhlje-
JnAeTcA B aTMocdepy.

YesloBeK MCIOJNB3YeT MOPCKHE BOJOPOCIM B XUMHUYECKON
[IPOMBINUIeHHOCTH. M3 HMX monyyaioT o/, KaauiEble coin,
LeJIJIFJI0O3Y, CIUPT, YKCYCHYIO KHCJIOTY ¥ APYTHE MPOIYKTHL.
Bo MHOruX crpaHax BOZOPOCIU HCHOMIB3YIOT AJA IPUTOTOB-
JIeHus pasHoobpasHbIX 0104, OHU OYeHDb NMOJe3HbI, TAK KaK
COZlep/KaT MHOIO YIJIeBOIOB, BUTAMHHOB, GOMaThl HOZOM.

JIMmaiHUKN COCTOAT U3 ABYX OPraHM3MOB — I'puba | BO-
MOPOCJIH, KOTOPhIEe HAXOAATCA B CJIOKHOM B3aMMOAeACTBUU.
JInmaHUKKM B IIPHpOZe UIPAIOT BAXKHYIO POJb, OEePBLIMH
IIOCeJISISCH B caMbIX OecrIogHBIX MecTax. OTMupasd, OHH 06-
Pas3yioT IOYBY, HA KOTOPON MOI'YT MKUTh APYIrUe PACTeHUS.

Beicmumu pacTeHnAME Ha3BIBAIOT MXH, IIAYHBI, XBOLH,
IAaOPOTHHUKH, TOJIOCEMEHHBIE U IOKPBITOCEMeHHbie. UX Te-
JIO pac4JIeHeHO Ha OpraHbl, KasK/Iblid U3 KOTOPBIX BLITOJHAET
ornpejieléHHbIE (DYHKI[UHA.

Mxwu, niayHBl, XBOIIM, MNANOPOTHHKM pPasMHOMKAIOTCH
cnopamMu. X OTHOCAT K BBICIIUM CIIOPOBBEIM pacTeHusiM. I'o-
JIOCeMe€HHBIE M IIOKPBITOCEMEHHBIE — BBICIIIAE CEeMeHHDIe
pacreHus.

W3 coBpeMeHHBIX TrOJIOCEMEHHBIX HaMbG0JIeeé M3BECTHEI
xBoiiHble. K HUM oTHOCATCH enb, COCHA, MUXTA, JUCTBEH-
HHIA, KeJp, MOXKIKeBeJIbHUK, KUIIapuc U Ap. XBOWHEIE pac-
TeHHS IIMPOKO PAaCOpOCTPAHEeHbI HA TEePPUTOPHH HameH
CTPAaHEI.

IToxkpeITOCEMEHHEIE paCTeHHS HMEIOT HAUbOIee BBICOKYIO
opranusanuio. OHN MIMPOKO PACIIPOCTPAHEHBI B IPHUPOLE U
ABJHAIOTCA TOCHOACTBYIOIEH I'Pynnoil pacTeHMii Ha Hareit
ILJIaHeTe.

IIpakTUyeckm Bece CeIbCKOX03AHCTBEHHbBIE pacTeHus, BbI-
pamuBaeMble Y€J0BEKOM, OTHOCATCS K MOKPBITOCEMEHHbBIM
pacreHusiM. OHE 0obeCreYnNBAIT YeN0BeKa IPOAYKTAMHY IIH-
TAHHUA, CHIPbEM [JIA PASJIUYHBIX OTpaciell NMPOMBILNIJICHHO-
CTH, MCIIOJIL3YIOTCA B MeJHIIUHE,
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HUsyuenue HCKOMaeMbIX OCTATKOB JOKAa3biBaeT UCTOpUYE-
CKO€ Pa3BUTHE PACTUTEJIBHOI'O MMpPA B TeYeHUe MHOTHX MUJI-
JIHOHOB JieT. U3 pacTeHunit mepBEIMHU NOABUJINCH BOLOPOCIIH,
KOTOpbIe MPOU3ONLIN OT GoJee MPOCTBIX OpraHu3MoB. OHM
JKUJIN B BOJie MOopeill M okeaHOB. [[peBHHe BOJIOPOCIH JalH
HA4YaJI0 IepPBbIM CYXONYTHBIM pacTeHHAM — pHHHO(HTaAM,
OT KOTOPBIX TTPOUBONUIIA MXH, XBOIIH, ILJIAYHBI M MamopoT-
"HukH. CBoero pacusera NalopOTHUKOBHAHBIE JOCTUIIIM B Ka-
MeHHOyroabHOM nepuoje. C M3MEeHEHMEM KJIHMMAaTa MM Ha
CMeHY NPHIILIA CHadYaja rojioceMeHHbIe, a 3aTeM IOKPLITO-
ceMeHHBIe pacreHus. IJoKpeITOCEMeHHBIe — caMasd MHOTO-
YUCJIeHHAs ¥ BBICOKOOPraHM3OBAHHAS TIpyNIa pacTeHWH.
Ona cTaja rocnojcTBYOIel Ha 3eMJe,
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