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O yem CEMAETeNnbCTBYIOT KONbLA APeBeCUHbI

FTod CocHE Beng
B2 rana, korna aa
CpyaMng. Kasoys
BECHY W NaTO B ee
CTRANS hOpPMUPOBANMES
HOBRIE CAOKM CEETAOA
ApeeacuHbl, COCTOALLIE 1a
KpynHex knatox, dpepacuHa,
KOTORan GopMUpYETEA BO
BTORORA NONOBMHE NETa K
OCEHLID, PACTET MEONEHHEE.
Ea kneTed MembUe, MMeT
Bones TonoT ke COonoyKH,
NoaToMy OHa TemHan. Korga
Aepesn cpyvineno, crelant
Ha CPEeas BurMADMT Kak
YepenonaHue CeeTNoM 1
TEMHOH NDeEECHHDI,
MocUMTas TEMHRIE KOALLE,
MOKHD Y3HATH BOIDACT Oepeaa,
MuoxecTrO aLTOPOR
OEPYAREILLEH Cpeas crocobHel
BAMATE HA chopsy, TONWKHY,
DERRCKY TOOWSHER KDMEL.
B SnaronpuaTHEE YCNOEKA:
MOAMHHER KONBUE IWWROENE W
POEHRIE

1204 r. Cema COCHEl NPOREENG,
H NOABHNDCE MONDADE PACTEHWE

1809 r. Jepeeo pacTaT SecTpo.
Odiamee 00l 1 CONHBYHaro

CeaTa naronaTHo LA pocTa
COCHEL, KOoNbUS OpaBaciHe .
OTHOICATENEHD LLIMDOKHE 18

1814 r. ClunkHBIR BETER HAKAGHWN
Aepes0. Ha 370 COCHA PEANApYET
XADBKTEPHEIM DHUCYHEOM ODARSCUHE,
4TOER YOSMKWEATE CTEON

1924 r. [epeeo pacTET NRAKD, HO
B COCERH 3a01NasT MHOMD BO0R W
COMHEYHOMD CEETE. Komsua yama

1927 r. Oepyxamowme oepesed v,
Tanspe COCHE ROCTATONHE BREM W
COMHEYHOrG CRETE, 1 OSeR0 MONET
T Dl CTOEE. FORbLA YRS N AYRERITCR

1930 r. NacHoin nosan, depesn
NGNS HEOONLUME 4EOrA, HE MECTE
KOTO R 00 RO LUk

KA LA MO0 NOKDRERNLLECH OB
OpesscuHN

1942 F. 3TH YIRME FOARY LIS konELE
RAOFYT NOSEMTECH H3=38 NPOAONEMTENL-
HOND 3RCILAMBOND M

1957 r. 3TH y3KHe oneUa koryT BeTh
EHAEAHE HALWSCTAWER BRELWTENAHA




NpuU3HaKM HEKOTOPbLIX CEMENCTE pacTeHU

Cemencrao MNyGouseTHme MPEVMYILECTEEHHD TREBAHHCTHE
DACTEHWS,
Crebens “eThipexrpaHHBIR ©
%, Crefens Cxema  ainect cynpoTHBHO

PACNONOXEHHEIMH THCTHRAMH,
LeeTim HenpasnnbHEe, G OEOHHGLIM
OKONOUBETHWEDM; Y3LUES4KE N3
B HAWSNHMETUEDE, OEYHyHaR; BEHHHE
W3 3 CPOCWMEEH B TRYDKRY nenecTxos,
PE3OENEHHLIN HE BERXHIND K
BepxHan ryba  HEXHID ryly, TeMKHDE 4, 2 w3 Hex
(2 nonacTeal  sopoys, 2 — annHHes, nectve 1 8
A-pONACTHORN 3RBA3LN, OhpaIoaaH-
HOR 2 NNOQLAKCTHEAMK, DNNHHEM
HitxHAR ryBia CTONEMESE © ABYAGNAGTHEIR
{3 nenscTeg] EME'”'E“' 1
naga: APOGHLIA, NPK CO3REaAHHH
pACHAAAETCR HA 4 Opatlka

Mpeacrasurana:
NYCTEHPHWE, MATA, THMBAH,

Wandei HMBYYKE, WandgaR

Cemencrao CnoxHOUBETHRIE, MWW ACTPOBLIE

UseTkn Cousetme  COUBETWA E BIIE KOPIHHEMN ©
" TRYGHMAETHEIMM U/ AN
SARMEDERIMMI UESTEZMM,;

B nenacreie CRacTATEA B
TRVERY (TPyTuaTEE LBETKA)
WK CRACTRIOTER HEPABHD-
MEPHD W YONMHAKITER B BHOS
HIEMKA (H3EMEDELIE UEETEIA).
Mnaog: saws ecart CeEMAHKE,
WHOMOA © BONOCHHIM

W Ty GMaThIMM KOXOAKOM [ANA PACTIDOCTHEHEHNR
LUBETRAME P b8

Kopavkka
C ARIMEOERIMEA

MpegcTaBrTenM:

CouseTis Mnoas o0 waprapurea, canar,

< NOOEONHEYHNKE, POMALLIEA, NONkHE,
a,-.f;',‘]f"',":"‘ ~. e L{ OOYBAHYHE, MATH-H-MAYEXA,
| . I' LAKOPIRA, OCOT, BACHAEK, NOMYX,
Y
THICAYENMCTHIK
NoaconHeuHue  Tonsso Tankko

reviuaThie  AIRYKOBEIG
LESTEWR LEETEH



CemelcTeo KpecTOUBETHLIE,
unu KanycrHsie
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MapucTocnomMLIE
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CiarMaHa

MNperMyLLBCTEEHHD TRABAHHMETRIE
PACTEHMAR,

NucTes DHEpEOHEE, NPOCTEE, DE3
MDANMCTHARDE, Y3CTO CANBHD
DECCeYEHHBIE.

LepeTkW NpasnibHER, GOoenan6es

€ PACNONOMEHHBIMKA KPEOT- HAKDECT

A4 HALUENUGTIEAMK 1 4 NENBacTEamMN,

2 BHALLIHMMM EOOTEAMM 1 4 ONHHHE M
BHYTPEHHMMMK TRMHERMEA

COLBaTHAZ KHCTE, DENEe LIATOK 1N
METENKA.
Mnog: CTRYHOK MAK CTRYYONEE

MpepgcrTaewTenm:
EANyCTd, DenbEa, DanG, ropHnga,
NAECTYLWEA CYMER, XPEH

Tpashi, KYCTAPHUEN W JEDEBLA,
JIKCTLA 43LUE BCErD CROEHLIE,
TROWYETHE MKW NEPUCTOCIORHLIE,
HACTO C NDHAMCTHUEAMA

LUBeTok B BHOE MOThINEXS,
COCTOALLMA KA 5 YawenwcTHkon,

5 NenecTEos pasHOE hapksl (napys,
Kpeinbs, noaoskal, 10 TedrHoR
(O0RMHD B CROCIIMEGH TRMMHOHHEIMA
HHUTAMA ), 33BAZL K3 OQHOMC
MACAONIGCTHKE.

Mnog: 606

MpegcTagnTenn:
POSHHMA TEKBAKALAR, ODOK, ME0MMH,

ropox, Gacons, YEYSEMLA, ¥apHoaeL,
KNERap, apaXnc
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Kak paGoTaTb ¢ yueOHbIM NnocoOuem

B sTom yueOGHOM Tomy Ha ypoKax OMOJIOTUM BBI IIPOJOJIIKUTE
3HAKOMUTHCA C JKUBBIMM OpraHuadmMamu. HamoMHHM, OMOJOTHUA
(oT rped. 6uoc — KUBHBb U JI020C — YUEHHE) — 5TO HayKa O KUu3-
HU, O KUBOHU IIPpUPOJE.

Bam mpeacToUT M3yUHTH CTPOEHNUE U JKU3HENeATeILHOCTh OaK-
TepUil, IPOTUCTOB, TPUOOB M PaCTEHUHN, OCOOEHHOCTH UX PasMHO-
JKEeHUS W Pa3BUTHUSA, TO3HAKOMUTHCA C MHOTOOOpa3meM BUIOB JKU-
BBIX OPraHM3MOB, MX 3HAUEHWEM B IIPUPOJE U KU3HU UYEeJIOBEKa.

YuebHOe mocobOue BKJIIOUAET AeBATH ryaB. llpmcrymasa K us-
VUEHUIO TJIaBBLI, IIPOUYMUTAliTe BBOAHBLIN TEeKCT UM WMHMPOPMAIUIO
0 TOM, UTO BBl y3HAeTe U UueMy HayduTech. [J1aBbl pasgeeHbl HA
naparpasl.

MatepuaJy maparpadoB COCTOUT M3 OCHOBHOTO U JOIIOJHUTEb-
HOro. B xKaxxmgom maparpade B OCHOBHOM TEKCTe KUPHBIM IIpud-
TOM (MJIZ 3€JIEHBIM IIBETOM B paMKaX) BbIJeJI€Hbl TEPMUHBI U II0-
HATUA. [{OMOMHUTEeIbHBIN MaTepuaJ, HaOpaHHBIN 00Jiee MEJTKUM
mpudTOM, MPEACTAaBJIeH HECKOJbKUMHU PYOpPUKaMU U PacCUUTAH
Ha TeX, KTO yBJieKaeTcsa OmoJjiorueii. Marepuaj Ha KeaToMm (oHe
IIOSICHSIET OCHOBHOII TEKCT, pacKpbiBad AeTanu. Marepua, IIo-
CBAIMIEHHBLII HEKOTOPBIM BaKHBIM HAYUYHBLIM OTKPBITUSAM, 3aKJIIO-
YeH B PaMKy, a HHTePeCHBIM OuoJornuyeckum ¢axKraMm, — pasme-
II[eH Ha 3eJieHOM (poHe.

B mekoropsix maparpadax cojep:KaTcsa PeKOMEeHJaIluy II0
IIPOBENEeHNIO AOMAIIHUX ONBITOB — pyOpmkKa «Mwuuu-126». ITH!
OIIBITHI BHIMOJIHAIOTCA MO JKEJaHUI0 YUaluXCA IIPU HAJUUYUU CO-
OTBETCTBYIOIIINX MATEPUAJIOB.

ITocne TekcTa Kaxkmoro maparpada ciaegyioT BhIBOALI (pyOpu-
Ka «IloBTOpuM riaBHOE»), KOTOpbIe OTpaskKaloT camMoe BasKHOe,
YTO HYMKHO yCBOUTH. Takike B KOHIle maparpada IpUBeIeHbI
pasHooOpas3Hblie BOnpockl 1 3amanusa (pyopuka «IIpoBepn cebsa»).
OHU TOMOTYT BaM ITPOBEPUTH YCBOEHMWE TEMbI, IIOIIPOOOBATH IIPU-
MEHUTH MOJIyUYeHHbIe Ha YPOKe 3HAHUA AJSA PeIleHUus TeX WJIN



HMHBIX 3aga4. BOHpOCLI 0003HaYEeHbI 3HAYKOM , a 3agjaHud —

UUUU

sHaukoM |=4/. B pyopuke «Permenue mpobieM» IIpeajiaraeTcs

Ha OCHOBe HPUOOPETeHHBLIX 3HAHWUN pasodpaTbCcsa B CUTYAIUAX,
KOTophble OJIM3KU K JKU3HEHHBIM, M HAWTU uUX pemieHue. [laHHaAA
pyOpuKa o003HaUeHa 3HAYKOM Ea

Kaxkgasa ryiaBa 3aKaHUMBaeTCA CTPAHUUYKOM, HAa KOTOPOM Ha
IIBeTHOM (DOHE B BHUE CXeM U PUCYHKOB OTOOpPaKeHO OCHOBHOE
comeps:kaHue riaaBbl (pyopuka «IlogBemem mTorm»).

IIpu BO3MOKHOCTH HPOBOJHTE CAMOCTOATEILHBLIE OIBITHI U
HaOJII0JIeHNA, CBA3AHHbIE C M3YUEHHBIM MaTepuaJjom. Harre ObI-
BaliTe Ha IIPUPOJe, HaOJIOZANTe — U ee TAWHBI OTKPOIOTCS BaM.

Kpome uTenuss yue6GHOr0o mocoOusi, MOAbICKUBAiTe M YUTAUTE
JUTEPaATyPy, KOTOpPasd PACIIMPUT BaIlld 3HAHUS 00 OKPYIKAIOIIeM
Mupe. YUUTeCh IPUMEHSATh MOJIyUeHHbIe HABBIKU B JKU3HMU.

C kHHTOU OoOpamiaiiTech 60epe:xkHO. Ilocie Bac yueOHBIM IOCO-
OueM OyAyT IIOJIL30BAThCS APYyrue yuarmiuecsa. AKKypaTHO Iepe-
JIUCTBIBANTE CTPAHUIIBI, UCIIOJIb3YHTE 3aKJIaIKMN.

Hapeemcst, uTo 3TO yueOHOe IIocoOme HOMOIKET BaM Y3HATD
MHOT'O HOBOTO M MHTEPECHOTO O KWBOU IPHUPOJE, MOHATH ABJE-
HHUSA, KOTOPbIe B HEH HPOUCXOAAT, YOeOUThCSI B HEOOXOAMMOCTHU
3a00THI O IIPUPOJiE, COXPAaHEHNN HEIIOBTOPUMOM KPACOTHI HaIlei
Popgunbl u Bcelt miaaHeTHI.

BooxHoBeHuss BaM B yuebe, U Kejlal0 YCI€XOB B M3yUYEHUU
omosrorum!

Asmop



BBEOEHUE

IInamera 3emyss yHUKaJIbHAa — OHA HaceJeHa JKUBLIMU OpP-
ragpusmamu. Ilpuposa Harel mjaaHeThl ITOPa’KaeT CBOUM MHOTO-
obpasuem. Cpeau KUBBLIX OPraHN3MOB €CTh TaKHe KPOIIeUYHbIe,
YTO UX HEBO3MOKHO YBHIETh HEBOOPYsKEHHBIM IJIa30M, a €CTh
TUTAHTCKUE, JOCTUTAIOINe AECATKOB METPOB B JJINHY W MAaCChI
TeJa B HECKOJbKO ToHH. Hampumep, GaKTepuu IPUCYTCTBYIOT
IIOBCIOAY B OTPOMHOM KOJIMYECTBE, HO OHHM TaK MaJibl, YTO HX
MOJKHO OOHAPYKUTh TOJIBKO C IOMOIILIO MHKPOCKOIIa. A mepe-
BO CEKB80lla 8euHO03eNeHas, Tpouspacramnas Ha TUX00KeaHCKOM
mobepesxkbe CeBepHOT AMEpPUKM, JOCTUTAET BLICOTHI 115 M.

CoBepIluTe 3KCKYPCHUIO 3a TOPOJ, CXOAUTE B JIeC, Ha JYT WJIU
Ha 03epo — BallleMy B30pPYy OTKPOEeTCs YAUBUTEJIbHOE MHOT000-
pasue JKU3HU.

CKOJBKO BHUAOB KUBBLIX OpraHu3MoB obuTaer Ha 3emye? Ilo
OpuOJINBUTEJBHLEIM HOACUYETaM — OKO0JIO 2,5 MJIH BugoB. OgHAaKO
HEeKOTOphIe yUeHbIe II0JaraioT, UTO KHBBLIX OPraHHM3MOB Ha Ha-
e mJjIaHeTe 3HAYUTEeJbHO 00JibIlle — OT 5 fo 10 MJIH BUIOB.

PazobOparbca B MHOT00OOpa3uy KU3HU Ha HaIlel ILJIaHeTe He-
mpocto. 15 ynobcTBa n3yyeHusa U JaJbHEHNIIero nCioJIb30BaHU A
BCEe WM3BECTHBI€ BUIbI KUBBLIX OPraHU3MOB KJIACCUQPUIIUPYIOT —
IeJIAT Ha TPYINbl HA OCHOBAHUM ONIPEJeJIEHHBIX NPU3HAKOB. [0
cepeanuubl XX B. YUeHbIe Pas3jnyaji TOJLKO ABe OOJIbIINE I'PYII-
bl JKMBBIX OPraHM3MOB — pPaCTeHUA W KUBOTHble. OmHAKO X
n3yuyeHre AOKAasajio, UTO MAJsd OIMCAHUS Pas3HOoOOpasus KU3HU
OrPAaHNUYMNBATHCA TOJBKO STUMU I'PYIIIaMU HEJOCTATOUHO.

Bo BTOpoit mosoBuHe XX B. B OOJBIIIMHCTBE CTPAaH MUpa ObLIa
MPUHATA KJacCu(pUKaIuA, II0 KOTOPOII Bce U3BECTHBLIE BUIBI K-
BbIX OPraHM3MOB pasAejujn Ha IATh mapcrs (puc. 1, c. 6). Ito
Bakrepunu, IIpoructel, I'pubnl, Pacrenusa u jKuBoTHEbIe.

» IlepeunciieHHOEe BBIIIE JeJIeHNe SOCTATOYHO YCJIOBHO U He SBJSETCS 00-
IIeNIPUHATEIM. PasHble yueHbBIe, CTPeMsACh pa3paboTaTh 0oJiee COBEpIIIeH-
HYIO KJaccu(@UKaII0 OPraHUu3MOB, BBIZEIAOT oT 6 10 12 mapcTs.



BeeneHune

PacteHus MpnobI XunBoTtHble
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Baktepuu

Puc. 1. LlapcTtea Xu1BbIX OpraHM3moB

sKuBble opraHusmbl, O0beIMHEHHLIE B IIapCTBO DBaKTepuwu,
B CBOUX KJIETKaxX He mMeloT Ajpa. [losToMy mX Ha3bIBAIOT MPOKa-
puoramu (OT rped. npo — OO0 U KAPUOH — OPeX UJIU SAAPO) WU
IOATEePHBIMH.

OpraHuamMbl OCTAJBHBIX UYETHIPEX IIAPCTB B KJIETKAX COJAep-
JKaT AIpa, U UX Ha3bIBAIOT 9yKapUOTAMH WU SAEePHBIMH.

Yro06bI pas3auyuaTh KUBbIe OPraHM3Mbl U TeJia HEeXUBOU IIPHU-
pOIbl, UX CPAaBHUBAIOT IO OIIPEIeJIeHHBIM CBOMcTBaM (IIpHU3HA-
Kam). BcmoMHUM 9TV IpU3HaAKMH.

Kaxapiit ;KMBOM OPTaHM3M COCTOUT 13 KJIeTOK. O0OBEeKTHI He-
JKUBOY NMPUPOALI He UMEIOT KJIETOUHOT'O CTPOEHMUS.

Bce :KuBBle OpraHM3Mbl HMMEIOT CXOOHBIA XUMUUYECKUI CO-
CTaB, T. €. UX KJETKH! IIOCTPOEHBLI M3 ONHUX M TeX Ke XuMuue-
CKHMX BelllecTB — 0eJIKOB, KUPOB, YIJIEBOIOB, BOABI U JP.

Bce :KuBble OpraHU3MbI TUTAIOTCA — HOTPEOJISIOT pasHbIe Be-
miecTBa (IIUIY) U3 OKPYIKAIOIel cpenbl. BelljecTBa B opranusme
nepepabdaTtbiBaoTcsa. JacThb BeIIecTB UAET Ha IMOCTPOEHMNE HOBBIX
KJIETOK OpTraHuM3Ma, a YacTh — Ha BLICBOOOKIEHUWE dHEePruu, Ko-
TOopas HeoOXOoAWMAa JJIsi OCYIIIeCTBJIECHUS BCEeX IIPOIIECCOB KU3HE-
neATeJTbHOCTH.



BeeneHue

7

OCHOBHBIM HMCTOUHUKOM SHEPTUM Ha HAIIEH IIJIaHeTe SABJIAET-
ca Coanmne. PacTeHus u HEKOTOpPhIe APyrue OPTaHU3MbI yJIaBJIN-
BaIOT COJTHEUHYIO 9HEPIHUIo.

Ilox meificTBuEeM COJIHEUHOT'O CBETa OTH OPTaHU3MBLI 00pas3yioT
OpraHuYecKNe BeIlecTBa, KOTOPhIe 1 ABJIAIOTCS IUINEH IJId BCeX
JKUBBIX opraHm3aMoB. Kaxk BbI IIOMHHUTE, IIporiecc oOpas3soBaHUA
B KJIETKAX OPraHMYEeCKUX BeIeCTB IIOJ AelCTBHEM COJHEUHO-
ro cBeTa HasbIBaeTcsa (POTOCHMHTE30M, a OPTraHU3MBbI, CIIOCOOHBIE
e€r0 OCYIIEeCTBJATH, HOCAT HasBauHue aBTOTpodsI (puc. 2). Pac-
TUTEJbHOANHBIE KUBOTHBLIE MOENAIOT PACTeHUS U B Pe3yJibTaTe
MOJIY4alOT HEeOoOXOAMMbIe IJs JKHSHEeAeATeJIbHOCTH BeIecTBa U
9Hepruio. PacTUTeJbHOAIHBIMU KUBOTHBIMU IITUTAIOTCA XUIITHU-
Ku (miaoroanHbie). PacTurenbHOAMHBIE MW XUIIHBIE JKHBOTHBIE,
TaKUM 00pasoM, IIMTAIOTCA TOTOBBIMM OpPraHMYECKUMM Bellle-
CTBaMHM M Ha3LIBAIOTCA rereporpodamu.

PactutensHosiaHble r e XULLHUKN
XVBOTHbIE -

ConHue
p

ABToTpOodbI
-

S

N
lpubbl, N\
6akmepuu

Puc. 2. Nepenaya BelLecTBa U 3HEPrUK OT OpraHM3ma K OpraHusmy
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BeeneHune

JKuBble opraHU3MbBI, KpoMe IIUINU, HOTPEOJAI0T KHCJIOPO.
U BBIAEJAIOT B OKPYKAIOINIYIO Cpey TPOAYKTHI CBOEH KU3HeIes-
TeJqbHOCTU (BbIZesaeHue). OHU pacTyT, pasBUBAIOTCS, Pa3MHOMKA-
I0TCA, aKTUBHO pearupyioT Ha M3MeHEeHUA B OKPYIKaIoleil cpeze
(o6y1amaroT pasaparkMOCTBIO).

COBOKYITHOCTDH MEePEeUYMNCIEHHLIX ITPU3HAKOB XapaKTepHa TOJIb-
KO JIJISl JKUBBIX OPTaHU3MOB.

B sTtom yue6HOM roxy BbI 0OoJiee MOAPOOHO MO3HAKOMUTECH
¢ 0COOEHHOCTAMM CTPOEHUA W KU3HEeAeATeJIbHOCTH IIpPeCTaBUTe-
Jiell IepBBIX UEeThIPeX I[apCTB JKUBBIX OPraHU3MOB — OaKTepui,
MIPOTUCTOB, I'PUOOB U pacTeHUM.

OT Ten HeXuBoWn npupoabl? 2. Ha OCHOBaHWW Yero Te WM MHble OPraHU3Mbl
OTHOCAT K MnpokapuotaMm unm aykapuotam? 3. Yem aBTOTPOMDbLI OTIMHAIOT-
csa oT retepotpodoB? 4. Kak Bbl cunTaeTe, Kakoe 3HavyeHue ONs CyLIeCTBO-
BaHNSA XM3HU Ha 3emne MMeET CrMOCOOHOCTb OPraHM3MOB K Pas3MHOXEHWUI0?
5. MNpuBeante npumMep U3 XU3HU KOHKPETHOIO OPraHM3ma, O0Ka3blBalOLLNM,
4YTO OpPraHn3Mbl pearnpyloT Ha M3MEHEHNS B OKPYXaloLLEN cpeae.

Mpoeepum cebsa. 1. Mo kakMM Npu3HakamMm XMBbIE OPraHNU3Mbl OTNYAKOTCS
u



BakTtepun rnasa

Korpma MBI CaOBIIIIIM 0 ODaKTEPUIX, TO Yallle BCEro MpeacTaBIIs-
eM cebe 00JIbHOE TOPJIO MJIM AEeCHBLI, HECMOTPS Ha TO, UTO TOJIBKO
HeOOoJbIIasg YyacTh OaKTepuii BLIZbIBaeT 3a00jieBaHUA. BoabIInH-
CTBO K€ 3TUX OPTAaHM3MOB BBINOJIHAET APYyTrHe BasKHble (PDYHKIIIU
B IPUpPOJEe U KU3HU UeJOBEeKa.

Muorme M3 HHX MOCTOAHHO KHUBYT HaA IIOBEPXHOCTH KOMKU
yesoBeka. OHM 3aIIMIIAIOT HAIE TeJOo OT 00Je3HEeTBOPHBIX Op-
raau3moB. Eime 6oJibllle X Ha 3y0ax, JecHaxX, A3LIKE U CTEeHKaXxX
POTOBOI ITOJIOCTH.

BakTepuu — Mesibuaiinive, B OCHOBHOM OJHOKJETOUHBIE (KU~
BbIe OPTaHU3MBbI, B KJIETKAaX KOTOPBLIX OTCYTCTBYIOT SAApa.

s ndyuyeHus: GOJBIMIUHCTBA OaKTepUil HYMKHO MCIIOJb30BaTh
MUKPOCKOI, X Ha3LIBAIOT MUKPOOpTraHu3MamMu. MUKpPOOpPraHus-
MBI HM3yUaeT Hayka MuUKpooOumoJormus. Pasmes MHUKPOOHOJIOTHH,
M3y4Yalolnii 0aKTepun, Ha3biBaeTcsa OAKTepHOJOTHel.

U3 aToi rnaebl Bbl y3HaeTe:

0 0axTepuAxX, UX CTPOEHUU U KU3HeAeATeJTbHOCTHU;
KaKyIO POJIb UI'PAIOT OaKTEepPUHN B IPUPOJIE;

KaKyIO IOJIb3Y 1 BpeJ IIPUHOCAT OAKTEePUU UeJIOBEKY;
0 IMaHOOAKTEePUAX U UX PYHKIUAX B SKOCHUCTEMAaX.

Bbl HayuuTecCh:

® ICIIOJIF30BATh IIOJYUEHHBIE B3HAHUA I NPOPUIAKTUKU
OaKTepHaJbHBIX 3a00JI€eBaHUI.
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§ 1. baktepun — gpeBHeiLIne opraHM3mbl Ha 3emMne

Pacnpocmpanenue u ycnoeéus xnu3nu 6axmepui. Baxre-
puM BCTpPEUaloTCs Be3le: B BOIe, IIOUBE, BO3AyXe, TKAaHAX pac-
TEeHUI, TejlaX KUBOTHBIX M uejioBeka. OHU KUBYT TaM, I'le Ha-
XOOAT MOCTATOUYHO MHHIIM, BJATW W OJIATOIIPUATHYIO TEeMIIepPaTypy
(10—40 °C). ITo oTHOIIEHUIO K KHUCJOPOAY OAKTEpPUU AEJATCSA Ha
a3po60é6 (CyIIecTBYIOINX B KHUCJIOPOJHO! cpele) U aHaIpobos
(cymiecTByOIUX B 0OeCKUCJIOPOAHOU cpene). M3BecTHBI TIPyHIbI
OaKTepwuii, KUBYIINX KaK B KMCJIOPOJIHOM, TaK M B 0ECKUCJIOPOL-
HOIi cpemax. EcTh GaKTepuu, JKUBYIIHE B TOPAYUX HCTOUYHHKAX
(c remmeparypoir 60—90 °C), sKcTpeMaJIbHO COJIEHBIX BOJOEMaX,
B JKepJjax IIOABOAHBLIX BYJIKAHOB, IJTyOOKO B OKeaHaX, Kynaa He
IPOHUKAET COJHEeUHBbIN cBeT. [lajke B caMbIX XOJIOOMHBIX PerMOHax
(AHTaApKTHUKE) 1 HA BLICOKUX MOPHBIX BEPIITUHAX KUBYT OaKTEePUU.

B pasHbIX MecTax BCTpeuaeTcs Pas3INUHOe KOJUUeCTBO DaKTe-
puii. MeHbIIIe BCEro X B BO3yXe, OCOOEHHO B IPUPOSHBIX YCJIO-
BUAX. A B MecTaxX CKOILJIEHUSA JIOJel, HallpuMep B KMHOTeaTpax,
Ha BOKB3aJiaxX, B KJlaccaX, UX 3HAUUTEJbHO Oosbiiie. ITosTomy He-
00X0IMMO YacTO IPOBETPUBATH MOMEIIeHU.

B Bomax pek, ocobeHHO BOJIM3U OOJIBIIIUX TOPOAOB, OAKTepuii
MOKeT GBITH O HECKOJIbKUX coTeH Thicad B 1 mm®. IlosTOoMy Hesb-
3 IIUTHh CBIPYIO BOJY M3 OTKPBITHIX BOmoeMoB. QOueHb MHOTO OaK-
TEepUU B BOJe MOpell 1 OKeaHOB.

Emre Oosbmie O0axktTepuii B mouBe — g0 20 muapmg B 1 r ry-
myca (IJI0LOPOJHOTO CJIOSA IIOUBHI).

Mmnozoobpa3sue ¢popm u cmpo-
enue 6axmepuii. Kax BbI 3HaerTe,
OakTepuu — OUEHb MAaJIeHbKUe
opraHusMbl. Cambie OOJBbIIINE
0aKkTepuu MOKHO YBHUIETH MO
CBETOBBIM MUKpOcKomnoMm. Jlua
ore. 3. ~  3HAKOMCTBA C CAMbIMU MaJIeHb-
P 3, S DR WIBOCKTON: s mposyerc omexTpommu
(cnpaga) MUKpPocKon (puc. 3).
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. — R - """ﬁ:

Puc. 4. KonoHun 6akTtepuii Ha Puc. 5. ®opmbl BakTepuanbHbIX KIETOK:
nuTaTenbHON cpeae B yallike MNetpu a — KOKKM; 6 — 6aumnnbl; B — CAMPUnB

BaxTepuu MoryT OLITh IpeCTaBJIeHbI ONUHOUYHBIMU KJETKaMU,
a MOT'YyT 00pasoBBIBATH TI'PYIIILI M3 PA3HOTO KOJIMYECTBA KJIETOK.

Ecam kyapTuBHMpPOBaTH (BhIpaAliMBaTh) OaKTepum Ha IIUTA-
TeJbHOH cpefie B OJIATONPUATHBIX YCJIOBUSAX, OHU OUEHBb OBICTPO
PasMHOKAIOTCSA 1 00pas3yIioT I'pyIirbl (KooHun). KieTku B KoJIo-
HUU He CBA3aHBI MeKay cobOoii. KosoHuu OakTepuil ompeneaeH-
HBIX BUJOB MMEIOT XapaKTepPHbIe OUuepTaHus 1 OKpacky (puc. 4).
Ilo Buay KOJIOHUIT MHOTAA MOXKHO YCTAHOBUTH HaJMuue oIpeje-
JIeHHBIX 0aKTepuil B TOM WJIM MHOM MaTepHale.

Kiaerku 0axkTepuii MOT'YT MMETh INaPOBUAHYIO, IMaJOYKOBUI-
HYI0 Uau cuupajeBugayioo ¢opmy. IllapoBumHble 6aKTepuu HO-
CAT Ha3BaHUE KOKKM, ITAJIOYKOBUJIHBLIE — OaIMJLJIBI, CIIpaJe-
BuUAHbIe — cnupHIIbI (puc. 5). Hekoroprie 6akTepuu oOpas3ymoT
IeTIOYKH, pacliojiarasichb BILJIOTHYIO IPYT K APYTY.

PaccmoTpuTre cTpoeHme OaxKTepuaJbHOM KJETKH Ha PHCYH-
Ke 6. OHa BKJIOUAET I[UTOIJIA3My, OKPYKEHHYIO IIUTOIIIa3MaTH-
YecKOll MeMOpPaHOW M KJETOYHOW 000J0UKOI (KJIETOUHOH CTeH-
Koir). O6osiouKa mpugaeT 6aKTePUM ONpeeeHHY0 (GopMy U CIy-
JKHUT 3aIUTON OT HEOJIArONPUATHBIX YCJIOBUM.

JOTIOTHUTEIFHYIO 3aIIIUTY MHOTHM 0aKTEePUAM JaeT CIUSUCTHIA
CJIOM, PACHOJIOMKEHHBIN C Hapy:KHOW CTOPOHBI obosoukm. Ha mo-
BEPXHOCTH MMEIOTCA MeJIKVe HUTEeBUIHbIe BHIPOCTHI — BOPCHUHKH,
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LuTonnasma cJaysKaIue IJis IPUKpeILie-
HUs OaKTepuu K cyOCcTpary.
HexoTopnie OaxkTepuu mme-
IOT OAWH WJIN HECKOJbKO
HUTEeBUIHBIX JKTI'YTHUKOB.
I'maBHOEe oTaMume OaK-
TepUil — OTCYTCTBUE sIpa.
Omu — unporkapumorel. Ha
9TOM OCHOBAHUHU WX BBIJE-
JIAIOT B OTJEJIbHOE IIapCTBO.
SnepHbIil MaTepuaJ y 0OakTe-
puii — OaKTepuaJbHasg XPpo-
MOCOMAa; OHA HeceT HacJe.-
CTBEHHYIO MH(OPMAIIUIO.
INumanue 6axmepuil. BoabInHCTBO OaKTepuil ABJIAIOTCA
rereporpoamMu. BaxkTepum M3BIE€KAIOT TOTOBbIe OpTaHUYECKHeE
BeIlleCTBa 13 MEPTBBIX MJU YKUBBIX OPTaHM3MOB, IIPOAYKTOB IIH-
TAHNS UYeJOBeKa, CTOUHBLIX BOA W T. A. OOBIYUHO OHHU BBIAEJISIOT
B IINTaTeJbHBIA MaTepuaJl CBOM IIHINeBapUTEJILHLIE BeIlecTBa,
a 3aTeM BCACBIBAIOT 1 YCBAMBAIOT PACTBOPEHHLIE IIPOAYKTEI.
Omau rerTepoTpodHBIE OAKTEPUU KCIOJIB3YIOT OPraHUUYecKue
BeIlleCTBa MEPTBBLIX TeJ WJIMN BBIAEJCHUN KHUBBIX OPraHN3MOB.
ITo canmpoTpodsl (OT rped. canpoc — THUJION U mpoghe — TuIla).
Hpyrue OGaKTepuu IIUTAIOTCA OPraHUYECKHUMH BeIeCTBAMU
JKMBBIX OPraHU3MOB. OTO mapas3uthl. IlapasuraMu saBIAOTCA 00-
JIe3HETBOPHBIe OakTepuu: JugmepuiiHas u mybepKyie3Has na-
JOYUKU, CALbMOHENLA, 30J0MUCMbLI CMAPUIOKOKK U OP.
CymniecTByroT Tak:ke aBTOTpo(dHBIe OarkTepuu. OHU cmoOCOo6-
HBI 00pPa30BLIBATh OPraHMUYECKHE BeIlleCTBa 13 HEOPraHMYeCKUX
(yryiieKmcJioro rasa, BOJbI, CEPOBOAOPOAA U AP.). ¥ aBTOTPOPHBIX
(OTOCUHTE3UPYIOMINX OaKTepuil B KJeTKaX HAXOAUTCsS OaKTepu-
anbHBIN XJ0opodua. C ero moMomIIbi0 0AKTEPUM, UCIIOJIb3Ys COJI-
HEUYHYIO SHEpTruio, 00pa3yioT OpraHnuuecKle BelllecTBa.
Pasmnosxcenue 6axmepuii. Baktepuu pasMHOMKAIOTCA IIyTeM
neaeHus. IIpu sToM m3 OZHOW MaTEePUHCKON KJETKH 00pasyroT-

baktepunaneHas
Xpomocoma

\

BopcuHku —<‘~
. N
CrnunsuncTbli cnon—
KneTto4Has
obonouka

Lutonnasmartuyeckas
MembpaHa b

Puc. 6. CTpoeHune 6akTepuanbHOM KNeTku
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cAd IBe OOoUYepHHWe, IOXOKHMe Ha MaTepuHCcKyo. Ilepen menewnu-
eM KJIETKM IIPOMCXOAUT YABOEHNE OaKTepHaTbHON XPOMOCOMBI.
IIpu 6GarompUATHBIX YCIOBUAX (IOCTATOUHOM MUTAHUU, BJIAMK-
"HocTu m Temieparype ot 10 go 30 °C) GakTepum MOTYT JIeJIUTh-
ca Kaxkasle 20—30 MuH, IIOSTOMY MX YMCJIO OU€Hb OLICTPO BO3-
pacraer.

Heuncenue 6axmepuii. Hexoroprle 0akTepuu IBUTAIOTCA C
IIOMOIIbI0 KIYTUKOB. OCHOBaHME JKIYTHUKA BpalljaeTcs, M OH
KaKk OBl BBHUHUMBAETCA B Ccpeny, oOeclieuuBas MepeaBUIKeHUe
OaKkTepuu. BosbIIMHCTBO Ke OaKTepuil mepeaBUTAIOTCSA ITaCCUB-
HO: OJHHU C IIOMOIIbIO IIOTOKOB BO3AyXa, APYrue — II0 TeUEHMIO
BOoAbI. Tak OCYIIECTBIISIETCS UX PACIPOCTPaHEeHUe.

Cnopoobpa3iosanue. B HeOIaTOIPUATHBIX YCIOBUAX (IPU He-
JOCTaTKe IIUIIM, BJATH, Pe3KUX KOJIeOAHUSIX TeMIIepaTyp) HeKo-
TOpbIe BUABI OAKTEPUI MOTYT 00pa30oBLIBATh CIIOPhI. IluTommasma
BOJIM3u OaKTepUaJIbHOM XPOMO-
COMBI VILIOTHsETCs. BOKpyr Hee
obpasyeTcsa OUYeHb IIPOUYHAs 000-
Jouka. OOpasoBaBIIeCs TaKUM
IIyTeM CIIOPBI MOTYT CYII[EeCTBO-
BaTh coTHHU JieT (puc. 7). IIpu Ha-
CTYILIEHNU OJarompUATHBIX YyC-
JIOBUA WX TIIpouHasd OO0O0JIOUKA
paspylaeTrcsa, @ M3 CIOPHLI pas-
BUBaeTCA B3pocjas OaKTepusd. Puc. 7. BakTepuanbHble Cropbl

BbiBOAbl. ® BaxkTepuu — KUBBIe OPraHU3MbI, KOTOpPbIe He
NMET aapa. ™ BoJbIINHCTBO OaKTEPUN ABJIAIOTCA I'eTepPoOTPO-
damu, HO ecThb aBTOTPOdBI M campodursi. ® PasmHOKaOTCA
nenenveM. ® Ilpm HacTymiaeHum HeOJarOMPUATHBIX YCJIOBUHA
HEKOTOpble OakTepum 00pasyloT cIopbl. ® Muorue BuUIbLI OaK-
Tepuii Ipu OJIATONMPUATHBIX YCJIOBUAX (POPMHUPYIOT KOJIOHUU
ompeaeaeHHON (DOPMBI M OKPACKH.
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Mpoeepum cebs. 1. o kakomy Npu3Haky 6akTepun BbIAENAIOT B CAMOCTO-
N ATenbHY0 rpynny opraHnamMoB? 2. Kakme ycnoBus HeOOXOAMMbI OAst XU3-
HU B6akTepuin? 3. KakoBbl OCOOEHHOCTU CTPOEHUs OakTepuanbHOM KNeTKu?
4. Kakue cnocobbl NuTaHns xapakTtepHbl ona 6aktepuin? 5. YTo Takoe GakTte-
puanbHas crnopa, B Kakux yCIoBUSAX CMOpPbl GOPMUPYIOTCS M Kakylo OYHKLMIO

OHW BbINOJIHAOT?

sty Mpu 61AroNPUATHBIX YCIOBUSX KNETKN GaKTEPUMN KMULLIEYHOM 1asoyky MOTYT ae-
=z? mTbes kaxable 20 MuH. PaccuuTainTe, kakoe Konnm4yecTBo 6aktepuii obpasyeT-
CSl N3 OOQHOM UCXOOHOWM KNeTKn Yyepes 2 4; 4yepes 5 u.

§ 2. Ponb GakTepuin B Nnpupoae U XXU3Hu 4YesioBeka

Ponv 6axmepuil 6 npupode. Kaxapiii rox Mbl BUAMM, UYTO K
BeCHE YMEHBIIIAeTCs CJ0M OIMaBIINX OCEHBIO JUCTHEB PACTEHUN —
OHU TIOCTEIlIeHHO pasJaraiTcd. Kak aTo mpoucxoaut? Bul sHaere,
YT0 OOJIBIIMHCTBO OaKTepuil IOTPEOJIAIOT BelllecTBa 13 Opranuye-
CKHX OCTAaTKOB OTMEPIINX OPraHu3MOB, UIpas PoJib CBOeoOpas-
HBIX CAHUTAPOB HAaIllel IJTaHeThl. BaKTepuu BMecTe ¢ MUKPOCKO-
MUYeCKUMHU TIpubaMy pasJjaraioT MepTBble OCTATKU PACTEHUHN u
JKMBOTHBIX [0 HEOPraHWUYECKUX BeIeCTB, KOTOPhLIE CHOBA yCBa-
MBaAIOTCA pacTeHuAMU. TakuM o0OpasoM, NPH ydacTuu OaKTepui
B IPUPOJE OCYIIECTBJISIETCSI KPYroBopotT BemecTB (puc. 8). OgHu

OpraHunyeckue BellecTBa

MpousBogutenu MoTpe6utenu
CosgaHune opraHNYeckmx MoTpeGneHne opraHNYeckmx
BELLECTB 3 HEOPraHNYeCKnX BeLLecTB
3 Paspywurenu £ o
“ *’: - Pa3noxeHune opraHn4eckmx =
a5 i v o -
“’:F A ”-:,{ ¥ BELLECTB 1O HEOpraHN4YecKmX
Y 5 o \ i T . =
Copgepxalme xrnopodunsi s
HEPEL poch Jliogun, XXMBOTHbIE

OpraHu3Mbl

A

OpraHu4yeckune BellecTBa

MepTBasi opraHuka

HeopraHuyeckue BelecTtBa Ipnbbl, GakTepumn

Puc. 8. KpyroBopoT BelLecTB B Npupoae
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U Te Ke 9JIEMEeHThl MHOTOKPATHO MCIIOJb3YIOTCS OPraHM3MaMU B
TeueHNe MUJLJIMOHOB JIEeT.

Bes camporpodHBIX OaKTEepPHil CJIOW IIOTHOIINX OPraHm3MOB
Ha MOBEPXHOCTU 3eMJiu ObLJI ObI OrpoMeH. B peayJibraTe gesaTelib-
HocTH OaKTepuii B mouBe oOpasyeTcs meperHoi (rymyc). I'ymyc
COIEP:KUT IIUTATeJbHbIe BeIecTBa, CIIOCOOCTBYET YAep:KaHUIO
BJIATH IIOYBOM M TAKMM OOPa30M MHOBBIIIAET MJIOJOPOAME IIOUBHI.

YeJl0BEeK MCIIOJIL3YEeT CIIOCOOHOCTHL OaKTepuii pasjaraTh OpraHu-
YyecKUe BelllecTBa MPU M3rOTOBJeHUMN Komnoctra. OmaBIas JuCTBAa,
OCTaTKY TPaBAHUCTBIX PACTEHWUIi, ITUINEBbIe OTXOABI pasJiararor-
ca OaKTepUAMU U IPYTMMHU KUBLIMH OPraHH3MaMM A0 KOMIIOCTA.

Oco0eHHO BaKHBI [AJId IIOBBIMIEHUSA IIJIOZOPOAUS IIOUBBLI a30T-
¢puxcupyromue 0akrepuu. OHU IIOCENAIOTCA B KOPHAX 20p0oxa,
¢acoau, awonuna. Kinetku KopHell pacTeHU B MeCTe TPOHUKHO-
BeHUsA OaKTepUil paspacTaioTcsa 1 00pa3yloT KJIyOeHbKH, B KOTO-
poIxX KuUBYT OarkTepum (puc. 9). IlosTomy mx
elle Ha3bIBAIOT KIAyOeHbKOBBIMH. KiyOeHb-
KOBbIe OAKTEePUM IIOTJIOIIAIOT a30T U3 BO3AY-
Xa U UCIOJL3YIOT ero JJsd 00pa3oBaHUS a30T-
COoIepsKaIluX BEIIecTB, KOTOPBIMU CHA0MKAIOT
pactenus. PacTeHus HYKIAIOTCI B TaKUX
BeIlecTBaX, HO caMH IIOTJIOMIIATh M MCIIOJIb30-
BaTh a30T U3 BO3JyxXa He MOTYT.

Or pacTeHUuil B KauecTBe «OTBETHOI yCJy-
rm» OaKTepuu IIOJIyYaloT HEeOOXOAUMbIe IJIs
KM3HU BeIllecTBa, HampuMmep yrJieBoabl. Ta-
KuM o0pas3oM, KJIyOeHbKOBBLIE OaKTepuu Ha-
XOOATCA B CUMOMOTHUECKUX OTHOIIEHUAX ¢ Puc. 9. KnyGeHbku
DACTEeHUSAMU. ¢ GakTepusmu

Cum6mo3 (OT rped. cuH — BMeCTe U O0uoc — KU3Hb) — (opma
COBMECTHOT'O CYIIIECTBOBAHUS OPraHM3MOB Pa3HBIX BHUIOB, KOTI-
Ia o0a mapTHepa (MM TOJBKO OAWH M3 HUX) IOJYYAIOT 03y
OT APYTroOro.
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ITocne orMupaHuA pacTeHWI, BCTYIIUBIINX B CUMOMO3 C KJIY-
OeHbKOBBIM OaKTepHMAMU, IIOYBa oOoraigaercd COeTUHEHUSIMU
a30Ta, JOCTYIIHBIMU AJIs YCBOEHUS APYTMMU PACTEHUSIMU.

BakTepuu HaceaAOT JKeJyJOUHO-KUINEUHBLI TPAKT KUBOT-
HBIX U IIOMOTAIOT UM II€peBapUBATh IUIILY.

Baxmepuu 6 su3nu wenoéexa. Benuka ponb O0axkTepuii, Imo-
CTOAHHO JKHMBYIIUX Ha KOKe UeJOBeKa, B IIOJOCTU PTa, B AbIXa-
TeJbHBIX IIYTAX, B IUINEBAPUTEJbHOM TpaKTe. ITU OaKTepuu,
HampuMep cma@uiokokk anudepmanvHulit (puc. 10), oObIYHO He
BBI3BBIBAIOT 3a00JIeBAHUM, a UTPAIOT PEIIaiollyi0 POJb B 3aIlUTe
opraHmusMa ueJoBeKa OT 00JIeBHEeTBOPHBIX MUKPOOPTAHU3MOB.

B TosicTOM KHUINIEUHHKE UeJIOBeKa JKUBYT MHUJIJINOHBLI Pa3JINu-
HBIX 0aKTepuii-cuMOMOHTOB — Ougudobaxmepuu, LaxKmobaxme-
puu, kuweunasa nanovka (puc. 11) m np. Kuimmeunsie 6aKTepun
BbhIpabaTLIBAIOT HEKOTOPhIE BUTAMUHBI (rpynnbl B, Butamun K)
U cHaOKaAOT WMMH OPraHmM3M uYeJsioBeKa. Kumieunble OaKTepuu
TaKk:Ke IIPeJoTBPAaIaloT Ype3sMepHOoe pasMHOKeHre 00Je3HeTBOP-
HBIX OaKTepwuii.

BakTepuu moMoraioT moJydyaTh IPOAYKTHI NHUTaHUSI. Biaro-
JapAd MM Ha HAIleM CTOJIe IOSABJISIOTCA Pas3Hble MOJIOUHBIE ITPO-
IYKThI — IIPOCTOKBAIlla, MOTYPT, TBOPOT, Kedpup, cMeTaHa, ChIP

Puc. 10. Ctadpumnokokk Puc. 11. KuweyHasa nanoyka
anuaepmarsbHbIii B 9JIEKTPOHHbIN MMKPOCKOM
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(puc. 12). Kaxabiit pas, Korja Bbl :
eIuTe ChIp WUJIU HOTYpPT, C'hbeJaeTe
HEMHOT'O MOJIOYHOKUCLbLX OaKme- .

puii. MoJjsiouHOKUCIBIE OaKTepUU ; -
e ' X
00eCIIeurBalOT TaKKe KBalleHuWe | = ;*Q._ ah
= | — b e’ 1 -,
OBoOIIel (KaIryCcThl). N ;

) \ e K
B ceabckom xo3diicTBe 0OJiaro- w ~——

IapAd MOJIOYHOKHUCJBIM 0OaKTepu-
AM U3 pacTeHUUN KYKypys3bl WU
JIUCTHEB KOPMOBOI CBEKJIbI OJYYaeTCA IMUTATEJIbHBIN CUJIOC, KO-
TOPBIN XPaHUTCA MecAIlaMU U UCIOJb3yeTcAd Ha KOpM JoMAalllHe-
MY CKOTY.

Emie oxna rpynmna 0akTepuil — YKCYCHOKUCAble OaKmepuu,
KOTOpBbIe MCHOJIB3YIOTCA AJIA MOJyUYeHuA BUHHOTO YKcyca.

C mnowmoinpio OaKTepwii TPOU3BOAAT BUTAMHUHBI, MHOTHUE
JleKapCTBeHHbIe NpemapaTrhbl, MOIOIUe U KJedAIllrde CpelcTBa U
IpyTue BelllecTBa.

BakTepuu ouuniaioT CTOUHBIE BOJbI, pasJjarad opraHUuYecKue
BerrecTBa. OumcTKa CTOUHBIX BOJ OCYIIIECTBJIAETCA Ha CIEeIu-
QJIbHBIX OUYUCTHBIX COOPYKeHuAX. bakTepum KpaliHe BasKHBI
B OUYMCTKEe OOIMMPHBLIX PAa3JMBOB He(PTU, KOTOPHIE HPOUCXOILAT
B pe3yJbTaTe KPYIIeHUA TAaHKEPOB WHJIM aBapuil Ha He(Tempo-
BOJIaxX.

Heo6xoamMo OTMETHUTBH, YTO OAKTEPUM HE TOJBKO APY3bsd U
IIOMOIITHUKY 4YejoBeKa. OHM MOTyT IIPHMHOCUTH YeJOBEKY CyIIe-
CTBEHHBIN BpE[l, BBHI3bIBAs MOPUY IHUIINEBBIX IPOAYKTOB, CEMSH,
KOPMOB JJIA KUBOTHBIX. TakiKe OaKTepuu ABJISAIOTCSA BO30yauTe-
asaMu 3ab00JeBaHUM UeJOBEKAa, TOMAIITHUX KUBOTHBIX U KYJIbTYP-
HbIX pacteHuii. Ilocesssch Ha HPOAYKTAX NHUTAHUA, OaKTEepUU
pasJjiaraloT uX, OJHOBPEMEHHO BBIJEeNAA cHeliuuuecKue Bellle-
crBa. Ilpu aTOM HIPOAYKTHI NUTAHUSA IPUOOPETAIOT HEIPUATHBIE
3amax u BKYC.

Y10o0BI IIPEJOTBPATUTH IIOPUYY MNPOAYKTOB IUTAHUA, UX CY-
m1aT, COJIAT, 3acaXapuBalOT, MAPUHYIOT, KOHCEPBUPYIOT, XPaHAT

Puc. 12. MonoyHble npoaykThbl
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B XOJIOAWJIbHUKAX. Vcmoyb3yeMble IPU 3TOM BellleCTBa-KOHCEP-
BaHTHI (COJIb, caxap, YKCYC) M HH3KHE TeMIepaTypbl CHUKAIOT
AKTHUBHOCTL OAKTEepPUil, TOPMO3SAT UX POCT 1 PA3MHOXKEHIUE.

BoiBoAabl. ® BakTepum pasjgaraioT opraHndyecKue BeIllecTBa
MEPTBBIX OPraHM3MOB. JTO INPEJOTBpAaIllaeT HAKOIJIEHHE OT-
MEPINNX PACTeHHUH U }KUBOTHBIX HA IOBEPXHOCTH 3€MJIX 1 B BO-
JToeMax M CIIOCOOCTBYeT 00pasoBaHMUIO OOraToro MUTATEeIbHLIMU
BelllecTBaMHU rymyca. ™ BaKTepuu HCIIOJIB3YIOTCA UYEeIOBEKOM
JUIsT MB3TOTOBJIEHUSA IIPOAYKTOB ITMTAaHUS, KOPMOB, JIEKapCTB.
® BakTepuu MOTYT BBIBBLIBATH IIOPUY MPOIYKTOB.

Mpoeepum ceba. 1. Kakyio posib urpaiot 6aktepum B npupoae? 2. Kak ¢ no-
B MoLplo BakTepuld OCYLLECTBASETCS KPYroBOPOT BelwecTB B npupone? 3. Yem
nonesHbl 6akTepun-cuMOnoHThI? 4. Kaknmun cnocobamum nosib3ytoTcs B Ballei
cembe, 4TOObI NpefoTBpaliaTtb ObICTPYID MopYy MPOAYKTOB nutaHusa? OTeeT
NOSICHUTE KOHKPETHbIMW nNpumepamun. 5. Monoko, NnponsseaeHHoe KopoBamu,
CcBOOOAHO OT GakTepuii. B TeyeHne HEeCKOJSIbKMX HYaCOB OHO OOJKHO ObITb Na-
CTepu30BaHO (BbloepXaHo npu TemnepaTtype 63—64 °C B TeyeHne 30 MuH).
Mouemy?

”=" 1. Hapucyiite B pabouyeli TeTpaam cxemy ¢pparMeHTa KpyroBopoTa BeLlecTB,

E?B KOTOPOM Yy4acCTBYIOT KJyOeHbKOBbIE OaKkTepum, pacTeHusi kneeepa (daco-
N1, TOPOXa), XMBOTHbIE N 4YenoBek. 2. BeposTHO, Bbl Habnoganm, Kak roto-
BAT KBaLLEHYI KanycTy. JTOT npouecc obecneynmBaloT MOJIOYHOKMCIbIE Oak-
Tepyn. BbiCkaxuTe NpennosioxkeHne, rnoyemy KBalleHas KamycTa HEe TFHUeT.
MocTtapalitecb 060CHOBaTb CBOE MPEAMNOSIOKEHME (MCNOMb3YNTE OOMONHN-
TeNbHbIE NCTOYHUKM MHDOPMaLUUN).

§ 3. Baktepun — Bo30yauTenu d6onesHen

Baxmepuanvhovie 60ne3nu. MHOTTIE OaKTepUU HAHOCAT BPEJ
YeJIOBeKY, PACTeHUSAM U KUBOTHBLIM, BBI3BIBAs pPas3jJIWYHBIE 3a-
ooseBanusi. Takue 3abosieBaHMA, KaK UyMa, XoJepa, KOKJIOIII,
nudTrepus, CcKapJaTHHA, CTOJOHSK, TyOepKyJje3, BoOCIIaJeHUue
JIeTKUX W MHOTHE IPyrue, o0yCJIOBJIEHbI IPOHNKHOBEHNEM B Op-
rainu3M M pasMHOKeHmeM 00JIe3HEeTBOPHBIX OaxkTepuii (puc. 13).
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CTtonbHaAYHas CTtadunokokk TybepkynesHas
nanoyka 30M0TUCTbIN nano4ka

Puc. 13. Bo3byautenun 3ab6oneBaHnin B 91€KTPOHHbIA MUKPOCKON

BakTepuu BBIBBIBAIOT M TaKOe IIIMPOKO PacIpoCTpaHeHHoe 3a00-
JeBaHMe, Kak Kapuec. OHU SBJISIOTCA NPUUYMHON IIHUIIEBBIX OT-
paBJjieHuii, aHruH, OpouxuToB. Eciu y Bac kormga-amubo 0ojesio
TOPJI0O — 3HAYUT, OBLI OILIT OOIIeHUA ¢ 00Je3HeTBOPHLIMU OaK-
TePUIMU.

Y KpyIHOTO POraToro CKOoTa, OBeIl W JIOINajeill 0OaKTepUuU BhI-
3LIBAIOT CUOMPCKYIO SI3BY, a V KapTodeld U IPYTUX CEeIbCKOXO-
3ANCTBEHHBIX PAaCTeHUIN — MOKPYIO THUJIb.

» OgHUM 13 pacIPOCTPAHEHHBIX 0aKTepUAIbHBIX 3a00-
JeBaHUI pacTeHUU SABJSAETCS MOKpas I'HUJIb KapTope-
as. Kak npasuio, sapaskeHnre MOKPOI I'HUJIBIO IIPOKUC-
XOOUT M3-3a OAKTepuii, MOMagamIiinx B KIyOHN Uepes
BpeauTeseli. B ycioBusAX MOBBIIIIEHHON BJIaKHOCTHU B
MecTe XpaHeHus 3a00JieBaHMe PAaCIPOCTPaAHAETCA OUeHDb OBLICTPO: ecJIu Kap-
To(esib HACBIIIAH Kyueil, OUeHb CKOPO OH OKaYKeTCs 3aparkeHHBIM IOJIHO-
cThio. Il10Xasa BEeHTUAAIINSA CO3aeT YCIOBUA AJA OBICTPOTO PA3MHOMKEHUS
BO30yAUTEJSI MOKpPOU rHuJau. KiayOHM IIpeBpamiaioTca B THUJIYIO, ITYPHO
MaxXHYIIYI0 KaieoopasHyo Maccy. I1oaTomMy MOATHUBINME KJIYOHU CAEIyeT
00513aTeJIbHO YIAIATD.

BosesHeTBOpHBIE OaKTepuu IIOTPEOJAIOT OpPraHMUYecKUe Be-
II[eCTBA JKUBBLIX OPraHU3MOB U BBIJEJIAIOT B UX KJETKU AOBI, KO-
TOPBIE OTPABJISIIOT OPTaHU3M.

Ilepemaua Bo3OymuTeass 3a00JeBaHUS — 3apakeHne — MO-
JKeT HPOUCXOAUTH PA3JIUUYHBIMU IIYTAMH. OTO MOMKET OBIThH KaK
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yepes IPSAMOM KOHTAKT C OOJBLHBIM OPraHM3MOM, TaK U uepes
BO3IYX, BOAY, C MPOAYKTAMU IMUTAHUSI, a TaK)Ke IPU IPOHUKHO-
BeHHHU OaKTepuil B paHy.

Yyma BBIBBIBAETCS YYMHOU nanoikoil. OCHOBHBIM HCTOUHU-
KOM MH(MEKINU ABJSIOTCSI KPBICHI U IPYIie IPLIBYHBI, HEIIOCPE-
CTBEHHBLIM HIepeHocumKoM — OJsioxu. IIpum yKycax 06Ji0X B KPOBb
YyeJIOBEKa MOMNaJaloT YyMHbIe HaJouKu. MHPeKNua mepemaeTcs
OT UeJIOBeKa K UYeJIOBEKY BO3IYIIHO-KAaIleJbHBIM IyTeM. 3aboJe-
BaHNe IIPOTEKAaeT C TAMKEeJBbIM OOIIMM COCTOSHHEM, IIopakeHueM
JIeTKUX U APYIUX BHYTPEHHUX OpraHoB. JTa 00Je3Hb OUEeHb 3a-
pasHa, IJid Hee XapaKTepHa BBICOKAsd CMEPTHOCTD.

» Bosiee moJsioBuHBI HaceneHuss EBponbr B Cpemnue
BeKa yHecJla uyMa, M3BecTHasd KaK uepHasd CMepTh.
VYixac 3TuX snuAeMUM OcTaJicd B MaMATU JIOAeH II0
IIPOIIIECTBUY HECKOJbKUX BEeKOB. B mamMATL 00 sTOM
BO MHOI'uMX ropogax EBpOHbI 6]:IJII/I BO3JIBUTHYTBHI TaK
Ha3bIBaeMbl€ «UYyMHBbIE€ KOJOHHBI» .

B macrosiliee BpeMs uyMa OCTAeTCsI 0CO00 OIACHOI
nH(pernueii. Exxeronmo sapayaercsa OKOJIO 2 ThIC. Ue-
JIOBEK. BOJBIIIMHCTBO CJIydYaeB 3apasKeHUA OTMEUaeT-
ca B Kurae, crpanax IlenrpanpHoii Asun u Adppuru.

Hugpmepuiinaa narouka ABIAETCA IPUUUHON pa3BUTUA TUQ-
Tepun. BocnasieHre pOTOTJIOTKY IIpU JU(MTEPUN YacTO MIPUBOAUT,
0CO0EHHO y JeTell, K IepeKPhIBAHUIO AbIXaTEJbHBIX ITyTel aud-
TePUMHON ILIeHKON. 3a0oJieBaHUE COIIPOBOMKAAETCA ABJICHUSIMU
0o011e#t MHTOKCUKAIUM (OTpaBJeHUA) OpraHmsMa, TOKCUUECKUM
IIopasKeHUeM CepJeuyHO-COCYAUCTOM 1 HepBHOU cucrteM. udre-
pusd mepefaeTcsa OT YeJOBeKa K UeJIOBEKY BO3YIIIHO-KalleJbHBIM
myTeM Jin0o uepes IpeaMeThl, ¢ KOTOPLIMY KOHTAKTHUPOBAJ 00JIb-
Hoit. IIpounakTukoit xudpTepuu ABJIAETCA IPUBUBKA.

XoaepHolit 6UOPUOH SABJAETCA BO30yIUTEJIEM XOJepbl. Xa-
pakTepmsyeTcAd NIOpPaKeHueM KUIINeYHUKAa, IITOHOCOM, PBOTOM,
OBICTPOI TOTEpPENl OPraHmM3MOM KUAKOCTH u cojieil. MHbpeKIusa
IepesaeTcsa C ChIPOU BOJOM, C MUIIEBBIMU IPOAYKTAMU, IIPU KOH-
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TaxkTe ¢ 00JbHBIMU JIIOAbMU. [IpopuIakTUKON X0JepPhbl ABJISAETCS
cobOJioieHIe CAaHUTAPHO-TUTMEHNUYEeCKUX Mep: obe3zapasKuBaHUE
BOJLI, TepMHUecKas oOpaboTKa IUIIHM, oO0e33apakKUBaHNe MeCT
00111eT0 IIOJIL30BAHUS.

Korkmrom — OakTepuanbHass WHQPEKIUA IbIXaTeJIbHON CHU-
CTeMBbI, BbI3bIBaeMas KOKJAWWHOU nanoukoil. OH IIPOABIISIETCS
B BHJIe IIPUCTYIIOB CIIa3MaTHUUYECKOTO KalllJIfA. 3apakeHne KOKJIIO-
II1eM TPOUCXOIUT BO3AYIITHO-KANeJIbHBIM IIyTEM IIPU TECHOM KOH-
TaKTe ¢ 0OJBHBIM UeJIOBeKOM. IIpopmiaaKTHKON KOKJIIOIIA ABJIS-
eTcs IPUBUBKA.

CkapaaTtuHa mpencTaBjisgeT co00il OCTPYH WH(PEKIIUIO C II0-
paskeHueM POTOIJIOTKIU. Bo30yamuTeseM CKapJaTHUHBI SBJISETCSA
cmpenmokokk. 3abojieBaHUE COIPOBOMKAAETCA OOIIMM OTpaBJe-
HUeM OpraHm3Ma sSJaMHu, BbIJeJIAeMbIMU OaKTepUsIMU, JUXOPA-
Koii. Ha Tesie mosiBiisgeTCs ChINb U MISNYIIUTCA KoKa. SI3BIK mpu-
o0peTaeT XapaKTEePHYI0 MaJHMHOBYIO OKpackKy. 3aboJieBaHue Ie-
pemaercs OT 0OJBHOTO KOHTAKTHBIM MJIM BO3IYIITHO-KAIIEJIbHBIM
nyteM. IIpopurakTukoii cKkapJaTUHBI ABJIAETCA CBOEBPEMEHHOe
BBISIBJIEHUE OOJIbHBIX W HOCUTeJIeH MH(pEeKIIUU, UX JOJIMKHAA M30-
aanua (Ha [oMy M B OOJIBHUIIE).

CToJI0HAK BBI3BIBAETCS CMOJLOHAYHOU NAAL0YKOU. ITOT BO3-
OyauTeJb PAcIpoOCTPAHEH B IIOUBE U MOMKET C I'PA3hI0 IIOMACTh B
pany. Tam 6akTepus padsMHOMKAETCA, 1 €€ Al IIPOHUKAeT B KPOBb.
OH gelicTByeT Ha HEPBHYIO CHCTEMY, BBI3bIBAsI CYJOPOIKHOE CO-
KpallleHre MBI (OTciofa HasdBaHue). ¥y OOJBHOTO IIOPAXKAIOTCA
IbIXaTeJbHAss MYCKyJaTypa U Ccephlie, uesoBeK ymupaert. IIpo-
(hmnaKkTIUYECKON MepOoil MPOTUB CTOJOHAKA ABJSAETCA IIPUBUBKA.

TyOepKyJjie3 Jerkux BbI3bIBAeTCA MAJOUKOBUIHON OaKTepuei,
KoTOopas Has3bIBaeTcsa mybepkyJne3noil naaoykoii. OHa momagaer
B JIETKIe BMeCTe C BALIXaeMbIM BO3JyXOM 1 0o0pasyeT ouyaru BOC-
nmaJieHusi, KOTOpble OBICTPO pacHpoCTPaHATCA. B pesyisbrare
HapyIllIaeTcAd AbIXaHWe, IIOBBIIIAETCS TeMIepaTypa, BO3HHUKAET
KallleJb W BBIZeJAeTcA THOoHaA MOKporTa. IIpodumaxkTuueckoii
Mepoii SBJISETCA NPUBUBKA HOBOPOXKIEHHBIX.
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IIpuuuHOT MHOTrMX MUIIEBBIX OTPAaBJIEHHMH MOTYT OBLITH OIIpe-
nejieHHbIe (DOPMBI KUWEYHOU naJoiKu, KOTOpbIe IIONaJaloT B
OKPYJKaIOIyI0 cpeny M3 OpraHM3Ma dYeJIOBeKa WU KUBOTHBIX.
BmecTe ¢ BOomoii, MpoAyKTaMU NMUTAHUA KUIIeUHAd HMaJouyKa MO-
JKeT IOIacTh B IHUINEBAPUTEJbHYIO CUCTEMY 1 BBI3BATh IUIIIEBLIE
oTpaBieHUuA. BojiesHb XapaKTepusyeTcsa Auapeei, TOIITHOTOM, 00-
JAMHU B JKHMBOTE M PBOTOM.

IIpogpunaxmurxa 6Gaxmepuanvrovix 3ab6onesanuii. Basxueii-
IINM YCJOBUEM IIPeJOXPaHEeHUs UeJOBeKa OT OaKTepHaJbHBIX
3aboJieBaHUI SBJIsAeTCA 3AO0POBLIA 00pas3 KU3HU (3aKajJuBaHUeE,
IBUTaTeJbHAsd aKTHUBHOCTH, 3JI0POBOE IIUTAHUE), YKPENJIAIOIINHA
3alllMTHBIE CUJILI OpraHu3aMa. Kpome Toro, HeOOXOAMMO MO IEpP-
JKMBaTh MAKCUMAaJIbHYIO UMCTOTY U BBIIOJHATH CIeI[MaJIbHbIE TU-
TIeHNYeCcKHe MepOnpUATHA. BarKHO eKeJHEeBHO YNCTHUTL 3YyObI,
MBITh PYKHU Ilepel enoii, Iocje IIOCEHIeHUA TyajeTa, NPUAA I0-
MO#1 ¢ yauibl. JIuma ¢ nHQPEKIMOHHBIMI 3a00JIeBAaHUAMU JOJIMK-
HbI OBITh M30JIMPOBAHbI KaK BHYTPU OOJBHUIL (B M30JIATOPAX),
TaK ¥ B JAOMAIIHUX YCJOBUAX, UTOOBI IIPEeJOTBPATUTL PACIPO-
CTpaHeHUe UH(PEeKIuu.

C meapio mpemoTBpallleHus OaKTepUaAJbHBIX 3a00JeBaHUI B
HaIllel cTpaHe yCTaHOBJEH CTPOTUN CAHUTAPHBIA KOHTPOJH 3a
MIPOAYKTAMU IMUTAHUSA U MCTOUHU-
KamMu Boabl. Ha BOZOIIPOBOIHBIX
CTAaHIIUAX BOAY OUUIIAIOT, HPOIY-
CKaloT ee uyepeld (GpUIbTPHI, 00e3-
3apaskuBaioT (030HUPYIOT, XJIOPU-
PYIOT).

Hna mpenynpeskIeHUsa HEKOTO-
PBIX MH(MDEKIIMOHHBLIX 00JIe3HEeN IPo-
BOAAT Mpo(pHIaKTHIECKHE TTPUBUB-
Ku (puc. 14), KoTOpble BBISHIBAIOT
- YCTOMUMBYIO HEBOCIPUUMUYUBOCTD,

HaIIpuMep, K TyOepKyJae3y, KO-

Puc. 14. MNpodunaktnyeckas
npuBMBKa KJIOITy, TUQY, Audrepun u Ap.
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» CyirecTByIOT MHPEKIMOHHBLIE 3a00JIeBaHNA, KOTOPhIE BLI3LIBAIOTCS HE
OaxTepusaMu. ¥ UeJioOBeKa, HAIPUMep, — 3TO I'PUIITT, KOPOHABUPYCHAA WH-
dexmusa COVID-19, ocna, Kopb 1 Ap. OTH 00JIe3HM BBI3LIBAIOTCS BHPYCa-
Mu. «Bupyc» B mepeBofie ¢ JaTLIHU O3HAYAET «AH». BUPYyChI OUeHb MAJIBI.
Nx MOMKHO yBHIETh TOJBKO C IIOMOIILIO BJIEKTPOHHOTO MHKPOCKOIIA.
Bupycst — pokigerounas ¢opma :xKusuu. OHU He TMHUTAIOTCsA, He IBIIIAT,
PasMHOKAIOTCA TOJbKO BHYTPHU KMBBIX KJIETOK. Hciu Bupyc momamaeT B
JKMBYIO KJIETKY, TO B Hell 00pasyioTcs HOBble BUPYCHBIE UyacTUIbI. «KieT-
Ka-X03AMH» IOrnbaeT, BHOBb 00Pa30BABIIINECS BUPYCHI BHIXOAAT U3 Hee U
MOT'YyT aTaKOBaTh APYyrue »KUBbIe KJIeTKU. BoJiee moagpoOHO ¢ BUPyCaMU BbI
MMO3BHAKOMUTECH B CTAPIIUX KJAaccaxX.

BbiBoAbl. ® BaxTepuy MOTYT BLISBIBATH Y JIIOAEI U YKHUBOTHBIX
nHPEeKINOHHbIe 3a00JeBaHuA — X0JIepy, Au(pTepuio, TyOepKy-
Je3, CuOMPCKYIO A3BY, THUJb Y CeIbCKOXO03AMCTBEHHBIX pacTe-
HUU U Ip. ™ 3aliuToi YejgoBeKa OT MH(MEKIMOHHBIX 3a00JieBa-
HUI ABJIsIeTCS 3J0POBBINI 00pas KM3HM, COOJIIOJeHNe IITPaBUJI
rurvedbpl. ™ Jlyia mpemoTBpalneHus 3a00JeBaHUII ITPOBOIAT
npopuIakTUuYeCKre IPUBUBKU.

MpoBepum cebq. 1. NMovyemy yenoBek 3ab60neBaeT NOCNE NPOHUKHOBEHUSA B

B opraHn3amMm 60ne3HeTBOPHbIX BakTepuin? 2. HasoBute 60ONE3HU, BbI3bIBAEMbIE

OakTepusMu. YTO HyXHO genatb ans npodunaktukm atux 6onesHen? 3. Ha

Ball B3rNs4, YTO SBASETCS MPUYUHON MHOMMX MULLEBBLIX OTPaBneHnn? Kak mx

MOXHO npenoTepatntb? 4. Kakme neyebHO-npodunakTmyeckne Meponpusi-

TS NPOTUB MHDEKUMNOHHBIX 3200N€BaHUI OCYLLECTBASIOTCS B HALLEN CTpaHe?

5. Kak MOXHO 3amTnTb cebsa OT 3apaxeHus CTONOHSAKOM npu paboTte Ha npu-
ycaaebHOM (Aa4YHOM) UM NPULLIKOJSIbBHOM Y4acTke?

§ 4. UnaHobGakrepumn

Cpenu 6akTepuii ocoboe MECTO 3aHMMAIOT IMaHOOAKTEepUHu (0T
rped. yuanoc — cuHuil u 6axkmepus). llmanobaxkTepum B OCHOB-
HOM HACeJAIT IpPecHbIe BOJOEMbI, HEKOTODbhIE JKMBYT HA BJAK-
HO¥ mouBe, HUKHEIl YaCTH CTBOJIOB JepeBbeB. HeboubIioe Koau-
YecTBO BUAOB OOMUTAIOT B MOPAX. HeKoTOphle IPUCIOCOOUTINCH
JKUTh B OUYEHb HEOJIATOIPUATHBIX YCJIOBUAX: B FOPAUYUX HCTOU-
HUKaXxX, 3aMep3IInX o3epaxX AHTAPKTUKU.
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Puc. 15. UpnaHobakTtepumn: a — umaHodec; 6 — aHabeHa Puc. 16. Ocumnnsatopus

KieTku nmuanobakTepuii MOTYT MMETh IIIAPOBUIHYIO, DJIJIHUIICO-
UIHYIO, IUJINHIPUUECKYI0, 00UOHKOBUAHYIO (popMbl. HekoTopbie
IMUaHOOAKTepPUU TPEJCTABJIEHbl OMWHOUHBLIMU KJeTKaMu (YuUaHo-
¢ec, puc. 15, a), apyrue BUABLI CIIOCOOHBI 00Pa30BBIBATH MHOTO-
KJIETOYHBbIE IeTOouYKu (aHabeHna, ocyuanramopus, puc. 15, 6, 16).

Hexoropbsle nmmanobakTepuu (Hampumep, Mukpouucmuc) ob-
pasyiT OKPYIJble, OBaJbHbIE WM HEIPABUILHON (GOPMBI KOJO-
HUUW, B KOTOPBIX MHOKECTBO KJIETOK MHOKPBITHI OOIIUM CJIM3U-
cThIM uexJjioM (puc. 17).

Knerku mmuanobaxkTepuili MMEIOT OOBIYHOE IJIA ITPOKAPUOTH-
YeCKMX OPraHM3MOB cTpoeHme. IluTomiaasma OKpy:KeHa ITUTO-
IJIa3MaTUYECKO MeMOpaHOi M KJETOUHON CTeHKOH, KOoTopas y
MHOTUX IIPEJICTABUTEJ e MOKPHBITA CJAMSUCTBHIM cyioeM (puc. 18).

KneToyHast cTeHka

Lintonnasmatnyeckas
membpaHa

baktepuanbHas
Xpomocoma

Puc. 17. KonoHna mukpouuctnca  Puc. 18. Cxema CTpoeHUs KNeTKM LmaHobakTepmm
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B muronsasme pacmoJioskeHa OaxkTepuasbHas xpomocoma. Kier-
KU IIMaHOOAKTepUl He MMEIOT KI'YTHUKOB.

B kiaerkax mmaHOOAKTEPUI COAEPIKUTCS 3€JIeHBIA ITUTI'MEHT
XJIOPOMJIJI, a TaKiKe IIUTIMEHThl CHUHEro, KpPpacHOTO u JKeJTOTO
I[BETOB, YUaCTBYIOIIIIe B IIOTJIOIIEHUN CBETA.

» I[IurMeHTHI B KJeTKaX IUAaHOOAKTEepPUH BCTPOEHBI B YUACTKHU ITUTOILIASZ-
MaTHUYecKOol MeMOpaHbl, KOTOpPbIe BIAYMBAIOTCA BHYTPh KJETKHU. ITU
YYaCTKHU OTHAENAITCA OT IUTOIJIa3MaTHYeCKOll MeMOpaHBI M CaMOCTOS-
TeJIbHO PaclojiaraioTcs B IIUTOILJIa3Me.

CoueraHnne IUTMEHTOB JaeT B OOJILIIIMHCTBE CJIyUaeB CHUHEe-3e-
JIeHyI0 oKpacky (oTciona HazBaHue). Ho HeKOoTOpbIe U3 HUX JKeJI-
Thle, YePHbIe WX KpacHbIe. Biaromapsa okpacke 1muaHobaKkTepuu
OPUIAIOT cpene, I'Ae OHU OOMTAaIoT, OIpelesIeHHbIN I[BeT, OCOOeH-
HO IIPU MacCOBOM PasMHOKEHUMU.

IMTuanob6akTepuu — aBTOTPO(MHBIe opraHu3dMbl. OHU OCYIIECT-
BJISIOT (DOTOCUHTE3 — M3 YIJIEKMCJOrO rasda U BOALI IO AeiiCTBU-
€M COJIHEUHOTO CBeTa CHUHTEe3WPYIOT OpraHMYecKue BelllecTBa.
IIpu 5TOM BBIAEJIAIOT KHUCJIOPO, 000OraIaionii cpeay oOuTaHm.

Muorue mpeacTaBUTeaN IHUAHOOAKTEpUii, MOZOOHO KJIyOEeHb-
KOBBIM OaKTepusAM, CIIOCOOHBI MCIIOJIB30BAThL aTMOCHhEPHBIN a30T.
IIpu sToM mMumanobaxkTepuu MPeodpPasyoT a3oT B COEIMHEHUS, KO-
TOpBLIE ycBauBaWOT pacTeHusA. Ilocae oTMupanusa muaHobaKTepUin
cpena mx obuTaHUS oOOTAIIaeTCsa a30TOM.

B Asuwu 3a cueT a30TPUKCUPYIONIUX HAHOOAKTEPUI IIOLOJITY
BBIPAIIIBAIOT PUC Ha OJHOM M TOM JK€ y4YacTKe 0e3 IpPUMeHeHUs
ynoOpeHnuii. BceM m3BeCTHO, UTO PHC BBIPAIIIMBAIOT Ha 3aJIHBa-
eMBIX BOJOI moJigX. Ha pHCOBBIX IOJAX OOMTAIOT ITMaHOOaKTe-
pHuH1, KOTOPhIe M O0OraIalT IOYBY MOCTYIIHBIMU IJIsI YCBOEHUS
pacTeHUsIMU pHCa COeIVUHEHUAMU a30Ta.

Birarogapsa cBoeii cmocobHOCTH (PUKCHPOBATHL aTMOCHhepPHBIA
a30T IIMAaHOOAKTEepUU MOTYT 3aCeJATh T'oJIble IMOBEPXHOCTH CKaJl
u OegHBIe MOUBBI. BOJIBIIIOE KOJMUYECTBO a30Ta M3 BO3yXa ycBau-
BalOT MOPCKIE BUILI [INAHOOAKTEPUIA.
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PasmMHOKeHHE OOHOKJIETOUHBIX (OpM IMaHOOAKTEPUH OcCy-
IIeCTBJIAETCA IIYyTEM JeJeHuA KJETOK IMOIIoJIaM, a KOJIOHHAJIb-
HBIX — paclIagoM KOJOHMI Ha MeJKue dYacTu. BOJBIIUHCTBO
HUTYATHIX I[MAaHOOAKTEepUil pasMHOMKAIOTCA AeeHHeM HUTH Ha
OTAeJIbHBIEe (hpparMeHTHI.

» [TuanobaxkTepuu, OOUTAIOIINE B TOBEPXHOCTHOM CJIO€ IPECHBIX U COJIE-
HBIX BOJOEMOB, UMEIOT B CBOMX KJIETKaX CIelllajJbHbLIE CTPYKTYpPLI — Tra-
30BBIe BakyoJsu (OT JiaT. 6aAKYYyc — WYCTOH). OTH BAKYOJU PEryJUPYIOT
ILJIaBy4YeCTh OPTaHM3MOB U IIO3BOJIAIOT UM OCTaBaTLCA B TOJIIE BOAbl. Kor-
Ia ITMaHOO0aKTePUU TEPAIOT CIIOCOOHOCTH PEeryJIMPOBATH CBOIO IJIABYYECTD,
HaIIpUMeED OPY PEe3KUX Iepemnajax TeMIepaTyp UJIW HapyUIeHUAX KHUCJO-
ponamoro obmMeHa, OHM BCIJIBLIBAIOT HA ITOBEPXHOCTD.

Bbl Morsi BuaeTh Ha MMOBEPXHOCTU BOJABLI B IPYAY ITy3LIPU-
CThle TPA3HO-KOPUYHEBHIE, IJIOXO ITaXHYINME CKOIJIEHUS Ira-
HoOaxTepuii (Tak HasbIBaeMble MaThl; puc. 19). Takoe macco-
BO€ DPa3MHOKEHHE ITMAaHOOAKTepUH M MUKPOCKOIIMYECKUX BOJO-
pocJieii HasbIBaeTcsa mBereHueM Boabl (puc. 20). ITpu sTom Bozma
OKpallliBaeTcsA B 3eJeHbIil mBer. llBeTeHuMe BOJABLI ITPOUCXOMUT
O0OBIYHO TOTZA, KOTJla B BOJOEMBI CO CTOUHBIMHU BOJAaMH IIOIIaIaeT
MHOTO MUHEPAJbHBIX BEIEeCTB, CMBITHIX C IIOJIEH.

I[MuamobaKkTepuu MOCJEe MACCOBOTO PasMHOMKEHUSA HAUMHAIOT
orMupaTrh. Boma mpuobOperaeT KOPUUYHEBBLIA I[BET U OOJIOTHBIN

Puc. 19. Matbl 13 umaHoGakTepuit Puc. 20. LiBeTeHre BOap! BbI3LIBAET
Ha NOBEPXHOCTN BOAbI B Npyay rnbenb BOOHbIX OPraHM3MoB
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Puc. 21. HocTok cnnBOBUAHbIN Puc. 22. CnupynuHa

3arax, 4TO BBI3LIBAETCSA IIpoIleccaMu T'HHMeHUsA. B Boay BbIZEJs-
IOTCSA SMOBUTHIE BelllecTBa. BceJieAcTBHMe STOTO HMPOUCXOIUT Mac-
coBas rubejb BOAHLIX OPraHM3MOB, B TOM umcjie puib. B Takmx
BOZOeMAax HeJIb3s KYyIaThCs.

ITuarno6GaKTepuy MOTYT BCTYIIaTh B CUMOMO3 C APYTUMHU Oopra-
HU3MaMi — IIPOTHUCTAMU, MXaMU, rpudaMu.

[MuamobakTepuu WIpamOT Ba’KHYIO POJb B mpupojge. Bmecre
¢ apyrumMu OaKTepUsSMM OHM OO0OTaIlaloT IIOYBY OpPraHUYecKU-
MU BeIlleCTBaMHU U a30TOM, & BOJOEMBI U BO3AYyX — KHUCJIOPOIOM.
Bogable (hOpMBI Cay:KaT KOPMOM JJIsI HEKOTOPBLIX BUIOB PAUKOB,
MOJLJTIIOCKOB, JUYMHOK HaceKoMbIX u pPbIO. IlmanHoOakTepuu mo-
0aBJIAIOT B KOPM CKOTa B KauecTBe MCTOYHMKAa 0ejKa, caxapos,
BUTAMUHOB, a TaKiyKe MUHEPaJbHBIX BellecTB. OTaebHbIe BUILI
IMuaHoO0aKTepuil MCIIOJIL3YIOTCA YeJoBeKoM B muIlly. Hampumep,
HOocmoK cauosudnsiii (puc. 21) nmorpedbasior B Kurae u dnonumn,
a cnupyauny (puc. 22) — B paiioHe o3epa Yax B Adpure. U3
CIUPYJUHBI IOJYYalOT ITUIIEBONl O€JOK, KOTOPBIA HCHOJb3YIOT
KaK JONOJIHeHHEe K ITHIIe.

» Hocmok causo8udHblii 00pasyeT IIApOBUAHbIE KOJOHUN BEJIUUYMHON OT
TOPOIIUHBI A0 CJMUBBI UJIN JaKe A0J0Ka. ITH INaPLI JIeXKAT Ha MEeJIKOBOILE
03€PHOr0 AHA M YACTO B OOJBIIOM KOJMUYECTBE IIPUOMBAIOTCA BOJHAMHU K
6epery. OKpacKka HOCTOKA CJMBOBHUIHOIO roJyOOBaTo-3ejieHas, HO OUYeHb
cBersasa. IloToMy 4UTO Tak OKpAIIEHBI TOJBKO IEIOUKM KUBBIX KJIETOK.
CasasbpIBamoIasd UX CTyQHEBUAHAS CJAN3L OecIlBEeTHA.
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BbiBOAbl. ® [{uaHo6aKTepUN — 3TO MPOKAPUOTUUYECKUE aBTO-
TpodHbIe opraHm3Mbl. 8 OHU IIpeACcTaBJIEHBI OTHOKJETOUHBI-
MU, KOJOHUAJbHBIMU M MHOTOKJIETOUHBIMH (hopMaMH, COIep-
JKAIUMU XJIOPO(MUJII M CIIOCOOHBIMU OCYIIECTBIATH (POTOCUH-
Te3. ® [fmaHo6axkTepum CO3MAIOT 3aIIac OPTaHUUYECKUX BEIllECTB
B II0OYBE U BOJZi€, KOTOPBIA CJIYKHUT KOPMOBOI 0a30¥ I PHIO U
IPYTUX MEJIKUX KUBOTHBLIX. ® Bo BpeMsa MaccoBOTO pasMHOMKe-
HUSA MUAaHOOAKTEePUU BBI3BIBAIOT I[BETEHWE BOJbI.

MpoBepum cebqa. 1. Kakume opraHuMambl OTHOCHATCH K UMaHOGakTepusm?

N [MoyeMy OHM Tak Ha3biBaOTCA? 2. YeM KNeTkm umaHobakTepuin OTimyatoTcs oT

KneTok apyrux 6akrepuin? 3. Kak nutatotca umaHobaktepumn? 4. Noyemy Boaa

B MENKUX MPUPOOHbIX BOAOEMAX IETOM 4acTO NpuobpeTaeT 3eNIeHy0 OKpacKy?

5. YueHble npegnaraoT NCNoJb30BaTb LMAHOBAKTEPUM 015 NOYHEHUS KOPMO-

BOrO 1 NuLLEBOro 6enka, BUTAaMMHOB U Ap. Ecnn npu TakoM ncnosib3oBaHMn n3

BOOOEMOB OyayT MOCTOSIHHO YAANATLCS PAa3MHOXMBLUMECS LmaHoBakTepum, To

OyOeT Ny NPoMCXoaMTb 3amMop pbibbl? MNovyemy? Kakme naMmeHeHust B BOgoemMe
MOIYT NPOU30NTN?

iy MocTpoiiTe Lenoyky M3 COObITUI, CReayloLmMx 32 MacCOBbIM Pa3MHOXEHNEM
=y n rmbenbio LmaHobakTepuii B Npyay.

".? Cembsl Jliogpl pewnna co3aatb MCKYCCTBEHHbIA BOOOEM BO3Jie 3aropoaHOro
t‘" noma. Pabouve ¢ nOMOLLbIO 3KCKaBaTopa BbIPbUIM KOTNOBaH, yTpamboBanu
[HO 1 oTKoCbl Byayuiero npyaa. Bogoem 3anonHunm sogon. CnycTs HECKOSb-
KO MecsueB BOA4a B BOgOeMe 3auBena. YTo He y4na cembs Jlioabl Npy naaHu-
poBaHun Bogoema? Npennoxute Mepbl N0 NPegoTBPALLEHNIO LBETEHMS BOAbI

B NpyAy.



noABEAEM UTOIU
baktepuu

BaKTepMﬂ — OpPraHn3am, B KZ1eTKe KOTOPOro oTCyTCcTByeT A4po

ObuTatoT B BOA4e, BO34yxe, no4Be, Ha NOBEPXHOCTU U BHYTPU T€/1 OPraHMU3MOB

dopma
aKTepuu
PasmHoXeHue:
KOKKM 6au,vmnb| CAUpUNNbI AENERE [l
HaaBoe
MutaHue: retepoTpodbl OTHOLWEHME K K1ucaopoay: aspobbl,
(canpoTpodbl, NnapasuTbl), aBTOTPODbI aHaspobbl

Camsmcran kancyna Ponb 6aKTepumii B npupoae: yyactue B

SIS GUELLE KPYroBopoTe BeLLECTB, 06pa3oBaHue

baktrepuanbHaa
XPOMOCOMa rymyca, d)VIKcaLI,MFI a30Ta, NOMOLb
KMUBOTHbIM B nepesapunBaHnn nuLmn
LinTonnasmatmnyeckas
membpaHa Ponb B }XU3HU YenoBeKa: 3aWinTa oT

60Ne3HETBOPHbIX MMKPOOPraHU3MOB,
No/lyYyeHMe MOIOYHOKMCAbIX NPOAYKTOB,
YKCyCa, KBallleHOM KanycTbl, OYNCTKA
CTOYHbIX BOA,; BO36yauTenu bonesHen:

Lutonnasma

BopcuHka

HryTnk

yyma, audrepusa, cTonbHsK, Tybepkynes,
Mpu HacTynaeHMn HebNaronpUATHLIX KOK/IIOLL, CKapAaTuHa, xonepa
ycnosuit 06pasytoT cnopbl

LinaHo6aKTepun: 0AHOKNETOUHbIE, KOJIOHUA/IbHbIE 1 MHOTOK/IeTOYHbIE (HUTYaTble)
opraHuambl. HacensaoT npecHble BOAOEMbI, HEKOTOPbIE KMBYT Ha BNIAXKHOM NoYBe,
Kope fepeBbes

O6oralatoT NoYBy OpraHMYECKMMM BelLLecTBaMm M a30ToM (CNocobHbI MornowaTth
a30T 13 BO3/Ayxa), BOAOEMbI 1 BO3AYX — KUCA0POAOM. B HEKOTOpPbIX CTpaHax
NCMNONb3YIOTCA B NUMLLY (HOCTOK, cnupyanHa). Mpu maccoBom pasMmHOMKEHUM
BbI3bIBAlOT LBETEHME BOAbI, BCAEACTBME Yero HacTynaeT 3amop pbibbl; B TaKMX
BOA4OEMaXx 3anpeLleHo KynaTbca



MpoTuUCTsI

MaBa

Ecamu B JleTHee BpeMsA 3aUepIHYTh BOABI M3 HEOOJBIIIOTO IIPY-
la WJIW 03epa M PacCMOTPETh KAaILJII0 II0J MUKPOCKOIIOM, HAM OT-
KpoeTcs YAUBUTEJIbHBIA MUDP Pa3HOOOpPas3HBIX JKUBBIX CYIIECTB,
HEeBUJMMBIX HEBOOPY:KEHHBIM IJadoM. MbI YBUAUM OpPTaHU3MbI
ITapOBUAHOU, YAJWHEHHOW, IPYIIeBUAHOA (OPMBI. ITO — IIPO-
THCTBI (OT Tped. npomucmoc — TPOCTO ycTpoeHHBIH). IIporTu-
CThI — HEOTHOPOAHAs IrpyIina opranuamMoB. OHM pas3IMuarOTCA He
TOJIBKO 0 ()OopMe Tejia, HO U 1o BeamuuHe. OOHU U3 HUX UMEIOT
MHUKPOCKONIUUYECKNE Pas3Mephbl, APYTrHe JOCTUTAIOT HEeCATKOB Me-
TpoB B aamuy. OO0Iiee y HUX OJHO — 3TO sAePHBIE, IMPOCTO OpP-
raHn30BaHHBIE cyIlecTBa. Tejl0 MHOTOKJIETOUHBIX HPOTHUCTOB HE
paszesieHo Ha opraHbl. IIpOoTHUCTBI KUBYT B MPECHBIX U COJIEHBIX
BOZI0EMAaXx, BO BJIAYKHOU IIOYBe M HA KOpPe IEPEBHEB.

W3 aToi rnaebl Bbl y3HaeTe:

¢ KaKOe CTpOeHUe MMEIOT Pa3HbIe ITPOTUCTHI;
® KaKyIO POJIb UTPAIOT IIPOTUCTHI B IPUPOE U KU3HU YEJIOBEKA;
* KaKWe IPOTHUCTHI MOTYT IIPUHOCUTDH BPEJ YeJOBEKY.

Bbl HayuuTeChb:

® pPacIo3HAaBaTh U3yUYEeHHBbIE OPIraHU3MEBI HA PUCYHKAaX U (POTO-
rpapuax;

® VCHOJB30BATh IIOJIyUEHHBbIe 3HAHUA I8 IPOPUIAKTUKUI
3a00JIeBaHU, BHI3bIBAEMbIX IIPOTHUCTAMU.
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§ 5. leTepoTpodHbie NpoTUCTbI. AMe6a 0ObIKHOBEHHas

Obwasa xapaxmepucmurka npomucmos. Paccmorpute pucy-
HOK 23. Buaure Ju Bbl KaKkue-Jaub0 CXOXKHe UePThI MEXKAY opra-
Huamamu? TpyaHO MOBEpUTH, HO BCe OHU OTHOCATCA K OZHOMY
mapctBy — napctBy lIpoructsi. OgHU M3 HUX OLHOKJIETOUHBIE,
Ipyrue — MHOTOKJEeTOUHbIe. Tejl0 MHOTOKJIETOUHBIX ITPOTHUCTOB
He pasjleJIeHO Ha OpPraHbI.

IIo Tunmy nuTaHUA IPOTUCTHI PA3AEIAIOTCA Ha TPU OOJbIIIVE
TPYIIIBL: TeTepoTPO(dHbIEe, aBTOTPO(PHBIE I aBTOreTepOTPO(HEIE.
I'eTeporpodHBIE TPOTHUCTHI HMHUTAIOTCSA T'OTOBLIMU OPraHUUYECKU-
MU BemlecTBaMu. ABTOTPO(HBIE 1 aBTOreTEPOTPO(MHBIE ITPOTUCTHI
cocoOHBI K (hoTocmHTe3dy. X Ha3LIBAIOT BOJOPOCJIAMU.

l'ereporpodHble TPOTHUCTHI — MIMPOKO pacHpocTpaHeHHad
rpynna opraimsMoB, HacuuTbIiBamomiaa 6osgee 50 000 BugoB. OHu
0o0UTaIOT B COJIEHBIX M IPECHBIX BOMOEMAaX, ITOYBe. THUOHMUHBIMU
IpeACTaBUTEIAMU TeTepOTPO(GHBIX IIPOTHUCTOB Bejapycu ABJs-
I0TCA ameda 00bLKHOBEHHAA U UHPY30pus mypeavka.

YnbBa Xrnopenna OBrneHa

WHy3opus
Makpouunctnc Tycenbka Ameba

Puc. 23. MNMpoTtuctsl
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Ameba 00bLlKHOBeHHAA. IDTOT OPTaHM3M oOHTaeT B HeOOJIb-
IMUX HerJIyOOKMX BOJOeMaX C WJINCTBIM AHOM. Ameba 00bLKHO-
8eHHas uMmeeT Buja maJjeHbkoro (0,2—0,5 mm) OecliBeTHOTO KO-
MOYKa, MOCTOAHHO MEHSAIOIero ceow ¢gopmy (puc. 24).

Teno amMeOBI COCTOUT M3 OJHOM KJETKH C BA3KOM I'yCTOM ITH-
TomasmMoii m aapom. OT BHeIIHeH cpeabl BHYTPUKJIETOUHOE CO-
Iep:KuMoe 000CcOo0JIeHO ITMTOMJIasMaTuueckoir memOpamoii. Iu-
TOILJIa3Ma HAXOAUTCA B IIOCTOAHHOM JBM)KeHuu. Ecaum TOK Iu-
TOILJIa3MBI YCTPEMJISAeTCSI B OJHOM HaIpaBJIeHUU K IIOBEPXHOCTU
KJIETKM, TO B 9TOM MECTe Ha TeJie aMeObl MOABJIAETCS BRIIAYNBA-
HUe — JIO:KHOHOKKa. C IMOMOIIBIO JIOXKHOHOMKEK aMmeba Iepeme-
maeTrcA 1o cyocrpary, T. €. MeAJIEHHO IIepeTeKaeT ¢ OJHOT0 Me-
cTa Ha Apyroe, a TakyKe 3aXBaThIBAeT IUIIEBbIe YACTUIIHI.

ITumeit ana ameObl CIysKaT OaKTepuu, APYTue OAHOKJIETOY-
HbIe TIPOTHCTHI, OpTaHMYEeCKHe ocTaTKu. Ameba 00TEeKaeT CBOIO
IOOBIUY JIOKHOHOMKKaMI CO BCeX CTOPOH, M Uepe3 KaKoe-TO Bpe-
MsA Do0bIUa OKA3bIBAETCA BHYTPU aMeOHON KJETKH — o0pasyercsa
NMUIIeBapuTeJbHASA BaKyoOJIb, I'Jle ITUIA IlepeBapuBaerTcA. Taxkoi
cmoco0 3axBaTa IHUINM Has3bIBaeTcsa (ParomuTo3om (OT rped. ¢ha-
20c — TOKUPaHUE U yumoc — KJeTKa). [IpogyKThl mepeBapusa-
HUS 13 BAKYOJIU IIOCTYHAIOT B IIUTOIJIA3MYy U HUCIIOJL3YVIOTCA IJIs
IIOCTPOEHUS Teja aMeObl 1 BBICBOOOKIeHUs sHepruu. Hemepesa-
PEHHBbIE OCTATKU BHIOPACHIBAIOTCA HAPYIKY.

w / erILLI,eBapI/ITeJ'IbHaFl BaKyoOIlb
&2

Appo

> TTOXHOHOXKM
n_‘ba

CokpaTuTenbHas Bakyosb

Puc. 24. Ameba 0ObIKHOBEHHad
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B Teno ameObl moCTOAHHO nyTeM Au(M@ys3uu ImoCTyIaeT BOjJA.
YTo0BI IPEAOTBPATUTDL PA3PHIB IIUTOMJIA3MATUYECKON MeMOpPaHbI
IOl TaBJIEHWEM IIOCTYIIAIOIIEeN BOJBI, ee M30BLITOK HYMKHO IIOCTO-
SHHO BBIBOJHUTEL U3 KJETKU. BbIgesiennie n30LITKA BOALI, a BMECTe
C Hell W IPOAYKTOB ‘KH3HENesATEeJIbHOCTH N3 OpPraHm3Ma ameObl
IIPOUCXOAUT UYepe3 COKPATUTENbHYI0O BaKyoab. OHa IIpencTaBJis-
eT co0oii Iy3BLIPEeK, IIOCTEeIeHHO 3aIlOJHSAIOIIUIICA BOJOI C pac-
TBOPEHHBIMU B Hell BpPeSHBIMH IIPOAYKTAMH KHU3HeAesITeJIbHO-
ctu. IIpu coxpalneHnsax BaKyoJIl, KOTOPhIE IIPOUCXOIAT KarKIble
1—5 MuH, ee comep:KMMOe BBIBOAUTCA HAPYIKY.

IToryomenue KucJa0poaa U BbIJeJIeHNE YIJIEKUCJIOrO ra3a ocy-
IIEeCTBJACTCSA Y aMeObl BCeil IIOBEPXHOCTHIO TeJia.

PasmuOKaeTrca ameba mesieHneM HazaBoe. Buauane meiaurtcda
SIPO, B KOTOPOM MpPEABApPUTEJILHO yIBAMBAeTCA KOJUUYECTBO XPO-
MOCOM, a 3aTeM ItuTomiasMa. IIpu oOMJIbHOM NUTAHUU 1 OJIarOIIPH-
aruaoii Temueparype 20—25 °C ameba menuTcs OOMH pa3 B CYTKH.

HebOnaronpusiTubie ycioBus (IOAChIXaHMWE BOJOEMa, HACTy-
IJIEHWe XO0JIONOB) amMeba MepeHOCUT B COCTOSHUU IUCTHI. [[Bu:Ke-
HUe U IUTaHue aMeObl IIPeKpalliaeTcsa, OHa CTAHOBUTCS OKPYIJION
1 GOPMUPYET MJIOTHYIO 3aIIUTHYIO 000JOUKY.

O0pasoBaHte IMCTHI Yallle BCEro IIPOMCXOIHUT OCEHBLIO C Ha-
CTYILIEHHEM X0JIONOoB. BecHoit ame0a moxkugaeT 000J0UYKY ITHUCTHI,
BBINYCKAaeT JIOMKHOHOMKKM M HAUMHAeT BECTH aKTHUBHBIA 00pas
sku3HM (puc. 25). IIpu BhICBIXaHUMW BOJOEMOB ITUCTHI MOTYT pas-
HOCUTBLCA BETPOM, UTO oOecmeurBaeT paccejeHre ameo.

Puc. 25. Bbixon, ame0bbl U3 LINCThI
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BbiBoAbl. ® ITapcTBo IIpoTHCTEHI OO0 BEAUHAET OAHO- 1 MHOTOKJIE-
TOUHbIe OpraHu3Mbl. ® Tesi0 MHOTOKJIETOUHBIX IIPOTHCTOB HE pas-
IejaeHo Ha opraHbl. ® Ilo Tunmy mmTaHMA TPOTUCTHI OBIBAIOT Te-
TEePOTPO(HBIMU, aBTOTPOPHBLIMU 1 aBTOreTepoTpodHbIMU. ® Tu-
MMAYHBIM OJHOKJIETOUHBIM IeTePOTPO(GHBIM IIPOTHUCTOM ABJIAETCH
ameba OObIKHOBeHHass. ® J[na ameObl XapaKTepPHO OTCYTCTBUE
IIOCTOSTHHOU (hOPMBI TeJjia, IepeJBUKEHNE C IIOMOIIHIO JIOXKHOHO-
JKeK, HaJIuuune IUIeBapUTEJTbHON U COKPATUTEILHON BaKyOJIel.
IIutaeTca ameba roTOBBIMU OpTraHWUYecKMMU BelrlecTBamMu. He-
OJaronpuUATHBIE YCJIOBUS aMme0a MepPeHOCUT B COCTOSHUM ITUCTHI.

Mpoeepum ceba. 1. Kakne obuwme npmaHakm xapakTepHbl Ojs NPOTUCTOB?
N 2. Kak NnpoucxoauT nutaHue v nepesBapuBaHMe NULM Yy amebbl 0ObIKHOBEH-
Hon? 3. Kak npoucxoauT BbiBeaeHne Boabl U3 opraHnama amebol? 4. Kak Bbl
aymaeTe, nodemy B Teno amebbl Bce BpeMs rnocTynaeT Boga? 5. Yto Takoe
LMcTa M KakoBO ee 3Ha4yeHue B Xn3Hu ameb?

§ 6. UHdy3o0pua tydpennka. Ponb retepoTpodHbIX
NMPOTUCTOB B NPUPOAE U XXU3HU YesioBeKa

B Menkux croAYMX BoJoeMaxX, Tle BCTpPeUalTcs aMeObl U
Ipyrue IPOTUCTHI, 00UTAeT OBICTPOILIABAIOMIAA UHYY3I0pUL MY-
@eavka (puc. 26). Ee npimuna cocraBiaser 0,1—0,3 mm. Ilo ¢dop-
Me Tejla OHA HAIIOMUHAET UBAIIHYIO JaMCKYI0 Ty(eJabKy, OTCIOAA
u ee HasBaHue. MH(PY30pua nMeeT IIOCTOAHHYIO (DOPMY TeJia, TaK
KaK HapY:KHBIN CJION ee IIUTOIJIAa3Mbl VIIJIOTHEH.

Teso nHPY30pHUU IOKPHITO MHOTOUYKCICHHLIMI MEJIKIMU Pec-
Huukamu. CorsjacoBaHHBIe KoJeOaHUSA BCEX PECHUUYEK CII0C00-
CTBYIOT II€PEIBMKEHUI0 Ty(denbKu. B muromnasme wmH)py3opum
MMeIOTCsS ABa sAxpa: 0oJjbllloe u MaJioe. Majoe sSIpo KOHTPOJIM-
pyeT II0JIOBOM ITpoIecc, a OOJbIIIoe — BCE OCTaJbHBIE IPOIIECCHI
JKUBHeAeATeIbHOCTH.

Ha omsoii 13 cTOpoH Teja Ty(deJbKH eCTh He0OJIbIIIOe BOPOH-
KooOpasHoe OK0oJopoToBoe yriyosenure. OHO BeJeT B KJIETOUHBINA
poT u Tpybuaryio riotrky. C moMmormibio 6ojee TJIUHHBIX OKOJOPO-
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TOBBIX pecHmYeK numia (6ak-
TepUU, TPOTUCTHI, OpPTAHU-
YyecKue OCTATKU) 3aroHseTcs
B pPOT, a 3aTeM — B TJIOTKY.
Tam oOpasyercsa mnuIileBapu-
TeJbHadA BaKyoJb. ¥ BJEKae-
Mas TOKOM ITMTOILJIa3MbI, OHA
IBUMKETCA II0 KJIETKe B Teue-
Hue 1—1,5 u. Iluma nepe-
BapuUBaeTCs, U PacTBOPEHHBbIE
muTaTeJbHBIE BeIllecTBa IIO-
cTymawT B mnuroriadamy. He-
nepeBapeHHbIe OCTATKU ITUIIU
yepes creluaJbHOoe o00paso-
BaHUE B KJIETOUHOM MeMOpa-
He — MOPOLIUIly — BBIOpACHI-
BalOTCA HApPYKY.

IIBe coxkpaTuTeilbHBIE Ba-
KYyoJ yJIaJaAoT U30BITOK BO-
Ibl W pPacTBOpPeHHbIe B HeH
BpeIHbIe MPOAYKTHI KU3HEe-
ATeJIbHOCTU. Bonma 3amosHseT
cHavajia paguajbHbIe KaHaJb-
IbI, 3aTeM IIOCTyIIaeT B IIe€H-

’g‘

PapguanbHble
KaHanbLbl

CokpaTtutenbHas
BaKyorlb

MyweBapuTenbHas
Bakyorb

BbonbLuoe sapo

PecHunukn

Mopowmuua

Puc. 26. Nndysopua Tydenbka (BBEPXY —
BMI, B CBETOBOMN MWKPOCKOI)

TPaJbHYIO YaCTh, OTKYJa MU3JIMBAETCSI B OKPYKAIOIIYIO CPENIy.

Pasmuoskatorcsa wmH(py30pum nejeHueM HazaBoe. IlepBbiMu
JeJnaTca anpa. BosbIioe AApo AeauTCA IIepeTAKKOM Ha JBe da-
ctiu. B majsiom sape mpeaBapUTeIbHO yABaWMBaeTCsa KOJHUUECTBO
XpoMocoM. ¥ MHQPY30PUI OCYIIECTBISIETCSA U IIOJOBOM IIpoIlecce,
IPU KOTOPOM JABe MH(PY30puu 00MEHHBAIOTCA HOABUIKHBIMHU Ua-
CTAMHU MaJbIX Alep. ITO obeclieuymBaeT MOBBLINIIEHUE UX JKU3HE-

CIIOCOOHOCTH.

Ponv zemepompogublx npomucmosé 6 xocucmemax u Hu3-
HU Yenogeka. I'erepoTpodHbIE IPOTHUCTHI, MTUTAACH B3BEIIIEHHBIMI
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B BOJle OPTaHMYECKMMM OCTaTKaMH M OaKTepUsaAMH’, Yy4aCTBYIOT
B OMOJIOTHYECKOII OUMCTKe BOJOEMOB. B To ke BpeMsa OHU caMu
SABJISIOTCA KOPMOM JIs UepBell, MOJIJIIOCKOB, MEJIKHUX PadYKOB,
MaJIbKOB PbIO.

HexkoTopble BUALI reTepPOTPOMPHBIX IIPOTUCTOB OOMTAIOT B JKe-
JYyAKe KOpPOB, OBeIl, KO3, OJICHEH 1 IIOMOTAIOT 3TUM TPaBOSIHBIM
JKUBOTHBIM yCBauWBaTh MHUIIY.

Muorue rerepoTpo(HbIe IIPOTUCTHI SBJAIOTCA MIapasUTaMU.
B ux uwmcie duszenmepuiinas ameba. YeaoBeK 3apakaeTcs IpU
YIIOTPeOJIEeHNN HEMBIThIX (PPYKTOB M OBOINEH WJN CBIPOH BOMbI
13 OTKPBITBIX BOJOEMOB, B KOTOPBIX HAXOOATCSA I[MCTHI aMeObI.
IMucThl MOTYT pacmpocTpaHAThCA TaK:Ke myxamu. Ilpu momana-
HUM B IIUIIEBAPUTEJLHBIN TPAKT YeJOBEeKa IapasuT MOKUIaeT
MUCTY U ABJAETCA NPUUYMHON BOBHHUKHOBEHUA aMeOHOI Au3eHTe-
puu, COIPOBOMKAAIONIENCA AUapeeil ¢ KPOBLIO.

IMucTbl BBIBOOATCA M3 KHUIIEeYHWKA OOJHHOTO YeJIOBEKa BMe-
CTe C HelepeBapeHHBLIMU OCTATKaMHU OHUIX. B mouBe u Boje Iu-
CTBI COXPAHAIOTCA A0 2—3 MeCcAIEB.

Maansapuiinslii. naa3moluil SABJISETCS BO30yaUTeIeM MAaJlsd-
pum — TsaKeJoro 3abojieBaHMSA UejoBeKa. BmecTe cO CJIIOHOM
MaJAPUAHOTO KoMapa (puc. 27) mapasuT momajgaeT B KPOBb, I'Ie
paspyliaeT KpoBAHBIE KJIETKU. OTO BBI3LIBAET y UYeJOBEKAa JIMXO-
PagKy C IIOBBIIIIEHHEM TeM-
nepatypsl g0 40 °C u BsbilIe,
roJIOBHYI0 00Jib, 03H00. Ma-
aapud — 00JIe3Hb, Xapak-
TepHadA Js TeILIBIX CTpaH,
rle eCThb YCJIOBUA IJIsd pPas-
BUTUA MaJAPUUHOTO KoMapa
(BIasKHBIN TeNmJbIlI KJMMAT,

o 5 HaJIMuue BOJOEMOB U Jp.).
e 2T ampuiuat s B mocommme seosmnerns »
NepeHOCUNK — MansapuiiHbIi komap Benapycu saGoneBanuii Ma-
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JsIpuell MpakTUYecKy He HaOJIIogaeTcsa, OJHAKO HYMXHO IIOMHUTH
0 Hel, OTIPAaBJAACH HA OTABIX B JKapKue CTPaHBbI.

ITapasuTnuecKue IPOTHCTHI BBI3LIBAIOT TaK)Ke TsKeJble 3a-
0o0JIeBAHUSA KUBOTHBIX.

BbiBoAbl. ® TUNIMYHBIM HpeCcTaBUTEIEM IeTePOTPOMHBIX IIPO-
THUCTOB SABJIAETCA UH(}pYy30puA Ty(desabKa — OJAHOKJIETOUHBIN Te-
TePOTPOMHBIN IPOTUCT C IIOCTOSIHHOI (popMmoii Tesia. OHA aKTUB-
HO IepeaBUTAETCA NPU IIOMOIIMM MHOTOYMCJIEHHBIX PECHUYEK.
® [IpoTHCTBI UTPAIOT BAYKHYIO POJIb B IIPUPOAHBIX 9KOCHUCTEMAX,
B 0CO0OeHHOCTH BOAHBIX. ® HeKoTOpble IPOTUCTHI — ITapa3uThI
yeJIOBeKa U KUBOTHBIX (IM3eHTepUiHAsa amMeba, MaJIapUNHBIA
IJIA3MOIU ).

MpoBepum ceba. 1. Y10 npeacrtasnser cobon uMHPy3opua Tydenbka? lMo-

| 4eMy OHa Tak HasbiBaeTca? 2. Kak ocywlecTBnsietcs nutaHue uHdysopun?

3. Kak npovcxoauTt BbloeneHne HenepeBapeHHbIX OCTATKOB NULN Y MHGY30-

pun? 4. CpaBHUTE CTpPOEHME amMebbl U MHPY30pun Tydenbkn (CM. puc. 24,

26). B yem BblpaxaeTcs 6oniee C/NoXHOe CTpoeHne UHPY30PUK N0 CPaABHEHWIO

c amebon? 5. Kakylo ponb nrparT NpoTUCTbl B MPUPOLE U XU3HWU YenoBeka?

6. Kakve mepbl NnpodunakTnkn 3apaxeHus ON3EeHTEPUEN Bbl MOXETe npen-
NOXUTb?

§ 7. OpgHOKNeTo4YHblIe aBTOTPOPHbLIE
n aBToretepoTpodHbie NPOTUCTDI

Obwasa xapaxmepucmukra aémompo@pHbLX U aémozemepo-
mpogublx npomucmog. ABTOTpoHBIE U aBTOreTepPOTPOMHBIE
IIPOTUCTHI, KaK BBl ysKe 3HaeTe, CIIOCOOHBI K (poTocuHTe3y. IIpo-
THCTBI, CIIOCOOHBIE K (DOTOCUHTE3y, Ha3bIBAIOTCS BOJOPOCISIMU.

OHM KUBYT IIPEMMYIIECTBEHHO B BOJE, 3acejisds MHOTOYNC-
JIeHHBIe BOJOEMBI: COJIeHbIe U IIPeCcHbIe, KPYIIHbLIE 1 HeOOJIbIINeE,
BpeMeHHbIe U IIOCTOSHHbIE, IIYOOKMe M MeJKOBOJHBIE.

OTH OpraHM3Mbl HACEJSIOT BOJOEMEI JIMIIL HAa TeX IJyOmHax,
Ha KOTOpble IIPOHMKAET COJIHEUHbIN cBeT. HemMHOTrHMEe BUABLI 00M-
TalOT HAa KaMHSX, KOPe JIepeBbeB, IIOUBeE.
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B kieTkKax aBTOTPOGHBIX M aBTOreTEPOTPOMHBIX ITPOTHCTOB
coJeps;KaTcA CcIelraJbHbIe OPraHOUABI — XJIOPOILJIACTHI, KOTO-
pble OCYIIEeCTBJIAIOT (hOTOCHMHTE3. ¥ PasHBIX BUJOB OHU NMEIOT
pasanyHyio ()OPMYy U pas3Mepshl.

PasmHOKat0TCS 0€CIIONBIM 1M MOJIOBBIM ciiocobamu. Becmosioe
pasMHOKEeHUe OJHOKJIETOUHBIX ITPEACTABUTEJIeHl OCYIIEeCTBJISIET-
cd, Kak IpaBuWJo, AeJIeHWeM HaaBoe JnubO mocpeacTBOM oOpaso-
BaHuA cmop. CIopbl MHOTUX BHUJOB UMEIOT KT'YTUKU U CIIOCOOHBI
CaMOCTOATEJIbHO IePEeIBUTATHCH.

a1 MHOTMX T'PYHI IPOTHCTOB XapaKTEPHO U II0JIOBOE pas-
MHOKeHUe.

TUNUYHBIM aBTOTPOMHBIM OJHOKJIETOUHBIM ITPOTHUCTOM SB-
aserca xJjopesia. XJaopeanaa (puc. 28) obuTaeT B IIPECHBIX BO-
moemax Beiapycu, Ha cbIpoil 3emJjie, Kope gepeBbeB. OHa mMeeT
mapoBuAHyi0 (opmy. KiaeTka mOKpwITA IIJIOTHOU TJIAAKON 000-
Jouko¥. B nmuToniasme copepiKaTca AAPO, OOVMH KPYIIHBINA yalie-
BUAHBINA XJIOPOIJIACT.

PasmuokaeTcss  xJjopeJia
KneTouHas = OecmoJbIM IIyTEeM, o00pasys
oborouka A ,71 / BHYTPHA MATEPUHCKON KJIETKU

or 4 no 8 cnop. Eme BHyTpu

LinTonnasma

“Apo MATEePUHCKOIl KJETKU CIIO-

£
: #‘ﬂ PBI IIOKPBIBAIOTCS COOCTBEH-
. HBIMU O00O0JIOUKaMM, a 3aTeM
BBIXOIAT HapPYy:Ky (puc. 29).
B pmanbHeliem cropa BbIpac-
TaeT BO B3POCJYIO 0COOb.
Xaamudomonada (puc. 30)
obuTaeT B HEOOJIBIIINX IIPec-
HBIX BOJOEMaxX CO CTosduYen
BOJIOMI — JIy:Kax, o3epax, 00-
JoTax, a TaK/Ke Ha BJAKHOU
Puc. 29. PasMHOoXeHne xnopesnnbl nmouBe. VmeerT rpymieBUIHYIO

Xnoponnact
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¢dopmy. Ha mnepemmem, 60-
Jilee BBITSIHYTOM KOHIIe pac-
IIoJIaraloTCsA JBa KIYTUKA, C
IIOMOIIBI0 KOTOPBHIX OHA ObI-
CTPO ABUTAETCS B BOJE.
CHapy:Ku KJIeTKa XJIaMU-

7 KryTukm

— CokpaTtuternbHble
BaKyomnu

LinTonnasma

CBeTOYYBCTBUTENbLHbIN
rnasok

JIOMOHAJBLI IIOKPBITA IJIOT-
HOM KJETOUYHOII 000JIOUKOI.
B nmuromnnasme pasmeliaercs
SAIPO M YAIleBUIHBINA XJIOPO-
njgact. B muromsasMe ecThb
CBETOUYBCTBUTEJBHBIN TJIa-
30K, C IIOMOIIIBIO KOTOPOTO
XJIAMHJIOMOHAIa HaXOMUT OCBeIlleHHbIE YyUYaCTKU Bomoema. BHYy-
TPU KJETKHU, OJIMKe K ImepegHeMy KOHITY, HaXOASATCS JIBEe COKpa-
TUTeJbHBbIe Bakyosn. COKpalnasach, OHU yAaJAT U3 KJIETKU U3-
OBITOK BOJBI.

Ha cBery xsamuoMoHaza, Kak U XJOpPeJLJa, OCYIIIeCTBJIAET
(¢oTocuHTE3, T. €. MPOABJAET cBoiicTBa aBTOoTpoda. Korma cae-
Ta HEZOCTATOYHO M (DOTOCHHTE3 HEBO3MOKEH, XJIaMHUIOMOHAaIa
MOJKET IIOTJIOIATh M3 BOJBLI I'OTOBbIe OpPraHMYecKle BeIecTBa,
T. €. IePEXOAUTHh HA IreTepOTPOMHBIN TUN NUTaHUA. TaKkue mIpo-
TUCTHI COCTaBJAIOT TPynmy aBrTorereporpodgoB. B ycroBusax,
KoTJla BOJOeM 3arpAs3HeH, XJaMUJOMOHAaAbl CIOCOOHBI HAPAILY
¢ (pOTOCHMHTE30M MOTJIOMIATH Uepe3 000JIOUKY pacTBOPEHHBIE B
BOJie OpraHWYEecKHe BemiecTBa. TaK OHM y4yacTBYIOT B OUMHIIeE-
HUU BOJBI.

XaaMuIOMOHAAA Pa3MHOKAaeTcs 0eCHOJIBIM M IIOJOBBIM CIIO-
cobamu (puc. 31, c. 40). B 6aronpuATHBIX YCJIOBUAX XJaMU-
JIOMOHAajsa pasMHOKaeTcsa cmopamu. Ilpu HacrtymeHuu HeOJa-
TOIIPUATHBIX YCJIOBUU XJIaMUIOMOHAABI IIEPEXOAAT K IIOJIOBO-
MYy PasMHOKEHHIO ¢ 0o0pasoBaHMEM TaMeT C HUX MOCJEeIYIOIIITM
CIUSHUEM.

Anpo

KnetoyHas o6onoyka

Xnoponnact

Puc. 30. XnammnpomoHaga
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a7 I N\ (RQ
* O6pasoBaHue
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3uroTta

C
(3001?1%I?)Ibl) \ Q /

Puc. 31. PaamHOXeHMe xnaMmngoMoHaabl (cnesa — 6ecnosoe, cnpasa — MOJIOBOE)

» I[Ipu GecmoyioM Pa3sMHOMKEHUM BHYTPH MATEPHUHCKOM KJETKM 00pasyer-
ca ot 2 1o 8 3oocmop. CIOpsl XJIaMHIOMOHAALI MMEIOT II0 ABa KIYTHUKA.
CroopsI €O JKTyTUKaMu HasbIBaloTcA 300cmopamMu. O00J0UYKa MaTePUHCKOMR
KJETKHU PaspbIBAeTCs, M 300CHOPHI BBEIXOAAT B BoAy. OHU OGBICTPO PaCTyT
¥ IIpeBpaIfailoTcsa BO B3POCJLIX 0co0eii, KOTOpPLIe uepe3 CYTKH CHOBAa CIIO-
COOHBI K 0€CIIOJIOMY PasMHOMKEHUIO.

B He0maronpuATHBLIX YCJIOBUAX (HaIpuMep, IIPHU IOACBIXaHWKU BOJO-
eMa) XJaMUAOMOHAa PA3MHOKAeTCsA IOJIOBBIM ciiocobom. Ilpu mosoBom
PasMHOKEHUU COAEPKUMOe KJIETKU XJAMUIOMOHAALI AEJUTCA HA MEJKNe
HOJBUKHBIE II0JIOBbIe KJIeTKM — ramersl. VIX MoskeT ObIThb 8, 16, 32 nan
64. OHU BBHIILJILIBAIOT B BOAY M CIMBAIOTCS C raMeTaMHW IPYTroM ocoOwu.
B pesysabTaTe 00pasyioTcs 3UTOTHI. SUTOTA HEe MMEET JKI'YTUKOB, IIOKPBI-
Ta TOJICTOM 000JOUKOM M yCTOHUYMBA K HEOJIATOMPUATHBIM ycaoBuAM. Ilpu
HACTYILJICHUUN OJIATONMPUATHBIX YCJIOBMM 3UIOTa HECKOJHKO pas AeJInTCHd,
IIPU 3TOM KOJIMYECTBO OOPA30BABIIMXCS MOJIOALIX XJIAMUIOMOHAL MOYKET
ObITh paBHBIM 4, 8, 16, 32.
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BoiBOoAbl. ® B mpupoge CYIIeCTBYIOT IIPOTUCThI, CIOCOOHBIE
OCYIIeCTBAATL (hoTocmHTE3 (aBTOTpPO(HBIE HTpPOTHCTHI). OHHU
obuTaloT B BOJle, Ha II0OYBEe M CTBOJIaX JAepeBbeB. B mx Kier-
Kax cojep:karca xJjopolaacTbl. ® IIpexncraBuresieM omgHOKJIE-
TOYHBIX aBTOTPOMHBIX IIPOTUCTOB ABJIAETCA xJopeJsia. ® He-
KOTOPbI€ IPOTHUCTHI, OCYIIEeCTBJIAMONINE (POTOCUHTE3, IPU He-
0JIarONIPUATHBIX YCJIOBUSIX MOTYT ITOTJIOIIATH U3 BOJIBI I'OTOBBIE
opranndyecKkue BeiecTBa. ® Takme mMpOTHCTHI HA3BIBAIOTCS aB-
TOTeTEPOTPOMHBIMHY (HAIIpUMeEpP, XJaMuAOMOHazna). ® doTocuH-
Te3UPYIONIe IPOTUCTHI Ha3bIBAIOTCA BOJOPOCIIAMU.

MpoBepum ceba. 1. KakumMm oTAMHUTENBbHBIMY MPU3HAKaMUK XapakTepuayeT-

N ca xnopenna? 2. Kak OCyleCTBASeTCAa NUTaHne aBTOreTepoTPOdHbIX NPOTU-

ctoB? 3. CpaBHUTE CTPOEHNE XNamMMaoMOoHaabl U xnopennsl (cM. puc. 28, 30).

Yem oHu otnnyarotca? 4. MI3BECTHO, 4TO BOOOPOCAN HACENSIOT MOPS, PEKU U

03epa Nub Ha Tex rybuHax, Ha KOTOpble MPOHMKAET COMHEYHbI CcBeT. Kak

39TO MOXHO 00bACHUTBL? 5. Mcnonb3ys pucyHok 35, onuwnTte, Kak MPoMcxXoauT
npouecc 6ecnosioro 1 NoJIoBOro PasmMHOXEHUS XamMuaoMoHaab!.

s CpaBHUTE CMOCOGHI PA3MHOXEHVS XlaMUAOMOoHaabl. Mpeanonoxure, noYemy
=y Nnpun HaCTyniaeHnn He6ﬂaFOFIpVI9|THbIX ycnosvu7| XnaMmmaomMoHaga pa3MHOXaeTcA
MOJIOBbIM CMOCOOOM.

§ 8. MHOroks1eTo4Hble NPOTUCTbI
(MHOrokneTo4yHble BOAOPOCIIN)

B mpecHBIX M COJIEHBIX BOJOEMAaXxX IIHPOKO PACIPOCTPAHEHBI
MHOTOKJIETOUHBI€ IIPOTHUCTHI (MHOTOKJIETOUHBIe Bomopocam). Mx
OTJIMUNTEJbHAA UepTa — OTCYTCTBHE OopraHoB. Teso MHOTOKJe-
TOUYHBIX IIPOTHCTOB HA3LIBACTCA CJIOEBHIIEM. ¥ MHOTHX IIpejCcTa-
BUTEJIEH 9TOU I'PYIILI KJETKU CJIOEBUINA YCTPOEHBI IOYTU OIU-
HaAKOBO, 1 BCE €TI0 YACTH BBLIIOJHAIOT OAUHAKOBLIE (DYHKITHHU.

Cpenu Bomopociieii BCTpeualoTces KaK MHUKPOCKOIIMYECKU Ma-
Jble, TaK W TUraHTCcKuWe. Hampumep, AjgwmHa Makpouyucmuca Ao-
cruraet 200 M.
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Tsoxm
Bakyonb uuTonnasmel

SN
LEi

O6onouka LintonnasmaTtnyeckumn
MeLLIOYEK C SIAPOM

XnoponnacTt

Puc. 32. Cnuporupa (cnpasa — BuA, NO4 MUKPOCKOMOM)

Cnupozupa. OmHO#l M3 caMbIX PaCIPOCTPAHEHHBIX HUTUYATBHIX
BOZOPOCJIEN IPECHBIX BOAOEMOB ABJsAeTcA cuuporupa. CioeBuiie
CIUPOTHPHI TPEACTaBIAAET COO0M TOHKYIO HEBETBAINYIOCA HUTH.
OHa cocTOUT M3 IMUJIMHAPUIYECKUX, PACIIOJOKEHHBIX B OJUH DA,
KJIETOK C XOPOIIIO 3aMEeTHOM KJEeTOUYHOU O000JIOUKOU (pmc. 32).
CHapyKU HUTU IOKPBITHI TOJICTBIM, CKOJB3KMM Ha OINYIIb, CJIO-
eM causdu. J[JVHHBIE HUTU CHUPOTUPHI 00OpPas3yIOT CIJIETEeHUS
(TuHY) ApPKO-3ejJeHOoro 1BeTa. Bapocabie ocodu He MPUKPENIAIOT-
cA U ¢cBOOOAHO IIJIaBAalOT B BOJE.

XJI0poIJacT COUPOTHUPHI MMEET BUJ CIHUPAJIbHO 3aKpyUdeH-
HOM JIEHTBI, PACIIOJIOKEHHOM B I[HUTOILJIadMe BHOJIb KJIETOUHOM
CTEeHKH.

» IIpu moJI0OBOM Pa3MHOMKEHHU B KJIETKAX ABYX PAAOM
PACIOJIOMKEHHBIX HUTEH CIHUPOTHPLI BOSHUKAIOT BBIIA-
YMBAHUA CTEHOK. OTH BBIIAUYMBAHUA PACTyT HABCTPEUY
Ipyr apyry. B mMecTe COIPHKOCHOBEHUS CTEHKHU PACTBO-
pAOTCA, MEXKIY KJIETKaMK HUTeH o0pa3yeTcs CKBO3HOM
Kaman. Yepes Hero Comep:KMMoOe KJETKU ONHON HUTHU
ImepeMeIraeTcsa B KJIETKY APYroil HUTH U CJIMBAETCS C ee
coep:KuMbIM. B pesyibrare oOpasyercs surora. Takoi
THUII II0JIOBOT'O IIPOIlecca Has3bIBaeTCs KOHBbIOramuei. 3u-
roTa MOKPBIBAETCS TOJICTON obosioukoii. Iloce mepuoma
IOKOs 3UT0Ta AEJINTCA, 00pa3ysa HOBYIO BOJOPOCIb.
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Bousbiiaa yacTh Ka 0N KJIETKU 3aHsATa BaKyOJIbIO C KJIETOU-
HBIM COKOM. B IIeHTpe KJIETKHU PACIOJIOKEHO AP0, 3aKJIIOUEeHHOe
B IMTOILJIa3MATUUYECKUI MEIIOYeK, COeANHEHHBIN TAKAaMHU C IIO0-
CTE€HHOI ITUTOILIa3MOM.

PasmHOKaeTcsa cimporupa myTeM paspbiBa HUTEH Ha OTHAeJIbHBIE
KOPOTKME YYacCTKM M IIOJOBBIM cmocooom. Cropsl He obOpasyroTcs.

Yavea — opHa 13 caMbIX PacIPOCTPaHEHHBIX BOJOPOCJIeH
MeJIKOBOAbsa YepHoro m fmoHckoro mopeii. OHa M3BecTHa IIOJ,
Has3BaHMEM «MOPCKOH caJjiaT», TaK KaK HaceJeHHe MHOTHUX IIpHU-
MOPCKHUX CTPaH yIOTpeOJsdeT ee B MUILY. ¥JIbBY JErKO Y3HATh II0
HINPOKOMY ILJIACTUHYATOMY CJIOEBUILY SAp-
Ko-3eseHoro 1Bera (puc. 33). Haunua cioe-
Buina yabpBel — 0,3—0,5 M.

CioeBuilie yJabBBI COCTOUT U3 IIOUTH
OMHOTHUIITHBIX KJeTOK. JIUInh y OocHOBaHUS
KJeTKu OoJiee KpPYIHbIE. YJbBa IIPHUKpe-
mJasgeTcad K cyOcTpaTy CY:KeHHON HHMKHeH
YacThIO CJoOeBHUIa. PasMHOKaeTcs yJabBa
0€eCIIoJIBIM U IIOJIOBBIM CIIOCO0AMMU.

B Mopsax obuTaioT BOZOPOCIN, NMEIOIIIe
JKeJITO-0YpPYyI0 OKpacky. ITo Oypble BOJO-
pocau. Ix oxkpacka o0ycCJIOBJIeHA BHLICOKHM
colep:KaHMEM B KJIETKAX OCOOBIX IIMI'MEH-
ToB. CioeBuriie OypbIX BOJIOPOCJIEH HMeEEeT
BUJ HUTe MU IJIACTHUH.

TUIWYHBIA IPeACTaBUTENb OYPBIX BOJO-
pocieit — namunapus (puc. 34). Ona nmeer
IJaCTUHYATOE CJOEBUIIle IJMHOI mo 10—
15 M, KoTOopoe ¢ IOMOIILI0O PU3OUI0B IIPHU-
Kpemasdercsa K cyoOcrpary. PasmMHoOKaeTcs
JaMuHapus O0ecHoJIBIM M IIOJOBBIM CIIOCO-
0amu. MHorme BUIBLI JIAMHUHapPUU YIIOTPEO-
JAITCA B MHUINY IO Ha3BaHUEM <«MOPCKada

Kalrycra». Puc. 34. NamuHapus

f

>~ Pusonapl
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» Ha MenkKoBogbe T'yCThIE 3apoCiu 00-
pasyer @yryc. Ero temo Oosiee pacue-
HeHHOe, UeM y JlaMUHapuu. B BepxHel
YaCTU CJIOEBUIA UMEIOTCA CIeIuabHbIe
IIy3bIPH, 3aIlOJHEHHBIE BO3OYX0M, 6Jaro-
Japsa ueMy Telo (pyKyca yAepyKUBaeTcs
Ha IIOBEPXHOCTH BOJBI.

BbiBOAbl. ® B IIpecHOBOAHBIX M COJIEHBIX BOJOEMAaxX IITHUPOKO
pacrpocTpaHeHbl MHOTOKJIETOUHBbIE Bojopocau. ® Tejo MHOTO-
KJIETOUHBIX BOJOPOCJIel HadbIBaeTcA caoeBuinieM. OTIMYNTEIb-
Hasd YyepTa CJIOEBUIa — CXOJCTBO CTPOEHUA KJIETOK U OTCYT-
CTBUE OPTaHOB. ¥ Bce KJIETKHU CJIOEBUINA YCTPOEHBI IIOUTH OJMU-
HAKOBO, I BCE YAaCTHU TeJIa BBIMIOJHAIOT OANHAKOBBIE (DYHKITUU.

MpoBepum cebq. 1. YTo npeacrasnset coboit TMHa? 2. B yem 3aknioyaloTcs
N 0COOEHHOCTM CTPOEHUs KNeTok cnmpornpbl? 3. YTo 0OLWEro U OTANYUTESb-
HOro B CTPOEHNN OOHOKETOYHbLIX M MHOFOKNETOYHbLIX Bogopocnen? 4. B yem
3aK/o4aeTcsl OCHOBHOE OTNn4YMe BypbiX BOOOPOCSEN OT ApYrMX BOOOPOCNEn?

1 aBToreTepoTpodHbie). YcTaHOBUTE 00LLME OS5 BCEX MPYMNN U OT/INYUTENbHbIE
ONS KQXA0W rpynnbl MPU3HaKK.

%Cpamme M3YYEHHbIE TPYMNMbl MPOTUCTOB (reTepoTPOodHbLIE, aBTOTPOdHbIE

§ 9. MpucnocobneHne Bogopocnen K cpege ooutaHus.
3HauyeHune Bogopocnen B npupoae
n XKMU3HUN 4eynoBeka

IIpucnocobnrenue 6odopocaeil k¥ cpede obumanus. ia op-
raHU3MOB, OOMTAMOINX B OKeaHaxX, MOPSAX, peKaxX U APYTHUX BO-
JoeMax, BOJa ABJSETCS CPEeJOM OOMTaHMA. Y CJIOBHUS STOM CPelbl
3aMeTHO OTJIMYAIOTCS OT Ha3eMHBLIX ycJaoBuUii. [ BOomoeMoB xa-
PaKkTepHBI IIOCTEIeHHOe ocjiabjieHre OCBEeIeHHOCTHU II0 Mepe IIO-
rpy:KeHus Ha riayouHy. B BogHOI cpene KoJjeOaHUs TeMIlepaTyp
He3HAUYUTEJbHBI, COJIEHOCTbL MOJKET OBITH Pa3JUYHOI, a Ccomep-
sKaHme Kucjaoponaa B 30—35 pas menbIle, ueM B Bo3ayxe. Kpome
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TOTO, MOPCKHE BOIOPOCJIU IIOX-
BepramTcsa BO3JIeHCTBUIO TaKNX
MOIIIHBIX (PaKTOPOB, KaK IIPuOOI
W yAapbl BOJIH, OTJUBBLI, IPUJIU-
BbI (puc. 35).

BrisxkuBaHMe BOOpOCEN B Ta-
KUX KECTKUX YCJIIOBUAX BOIHOM
cpeabl BO3MOMKHO OJaromaps cie-
MUaJbHBIM IIPUCIOCOOJIEHUAM.

e IIpu HemocTaTKe BJyIaru 000-
JIOUKHM KJIETOK BOJOPOCJIEN 3HAUUTEJHBHO YTOJIIIAIOTCA U IIPOIU-
TBIBAIOTCA HEOPTAHMUYECKHMMIN 1 OPraHMYECKMMH BeI[eCTBaMU.
ITOo 3alIuIlaeT OPraHU3M BOJIOPOCJIENl OT BBICHIXaHUS B MHEPUOT
OTJIVBA.

e CioeBuIlle HEKOTOPBIX MOPCKHUX BOIOPOCJEll MPOYHO MpU-
KpPeIJjeHoO K I'PYHTY, HO9TOMY BO BpeMsdA HPUOOSA M yAAPOB BOJIH
OHU CPABHUTEJLHO PEIKO OTPLIBAIOTCS OT TPYHTA.

e Y HEKOTOpPBIX BOAOpPOCJIell eCcTh cHellnajibHble BO3IYIIHBIE
my3sipu. OHU, KaK IOILIaBKU, YAEP:KUBAIOT BOJOPOCJb ¥ IIOBEPX-
HOCTH BOJBI, T'Jle €CTh BO3MOKHOCTh YJIABJIMBATh MaKCHUMAaJbHOE
KOJIMYEeCTBO cBeTa A (poTOCHMHTE3A.

e Brixox cmop m ramMeT y MOPCKUX BOIOPOCJEH COBIIAaeT
¢ mpuanBoM. PasBuTHe HOBOTO OpraHm3Ma M3 3UTOThHI IIPOMCXO-
IUT cpasy Iocjie ee oOpasoBanusd. IlosgsBUBINAsICA BOJOPOCIb IPHU-
KpeIligercss K cy0cTpaTy, 4TO He II03BOJISET OTJWBY YHECTH ee
B OKeaH.

3Hauwenue odopocaell 6 npupode. Bomopociu nMeT 00JIb-
Ioe 3HaueHue B Omocdepe. ITOMY CIIOCOOCTBYET MX TTOBCEMECT-
HOe pacmpocTpaHeHue. Biiarogapsa cmocoOHOCTHM K (POTOCUHTE3Y
OHU CO3Jal0T B BOJOEMAaX OTPOMHOE KOJUUYECTBO OPraHWYECKUX
BeIIeCTB, KOTOPbIE HMCIOJb3YIOTCA BOAHBIMU JKUBOTHBIMU. Bomo-
pocCJi ABJSIOTCA WCTOYHMKOM KucJjopona. Ilorisomass m3 BOABI
YTJIEKHUCJBIN Tad B mpoliecce (hoTOCUHTE3a, BOJOPOCIN HACBIIIAIOT
ee KHCJIOPOJAOM, HEOOXOAMMBIM [IJIs BCEX KUBBIX OPTaHU3MOB.

Puc. 35. Bogopocnu Bo Bpems OTmMBa
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Muorue Bomopocau (98znena, xaamudomonada u Ap.) SABIA-
IOTCA aKTUBHBIMHM CaHUTapaMmu 3arpA3HEHHBIX BOJOEMOB, B TOM
Ypcjge XO3SAWCTBEHHBIX M OBITOBBIX CTOKOB TOPOJCKOI KaHa-
JIU3aI N,

Ha 3emiie Bomopoci urpaju BaKHYIO POJIb B 00pa3soBaHUM Me-
JIOBBIX IIOPO/I, UBBECTHAKOB, PU(POB, 0COOBIX PABHOBUIHOCTEMH yTIJIsd,
OHM OBLIM POJOHAYAJBHUKAMU PACTEHUI, 3aCEeJUBIIUX CYIITY.

3HauweHue 6odopocnell 6 x03AlcCmEeHHOU OdeamenrbHOCMU
yenogéexa. Bogopocanm upe3BbIUaliHO IIUPOKO UCIIOJL3YIOTCA Ue-
JIOBEKOM, B TOM YMKCJ€ B HHUIIEBOH, (hapMalleBTUUYECKONU W IIap-
(proMepHOM ITPOMBINLIEHHOCTH.

Bousbiioe 3HaueHne nMeeT XJopeJsia. BeIcTpoe pasMHOKEeHUe
W BBICOKAsA MHTEHCUBHOCTH (poTOoCHHTe3a (IpuMepHO B 3—5 pas
BBIIIIE, YeM Yy PacTeHW#) IPUBOAAT K TOMY, UTO 3a CYTKU Mac-
ca XJIOpeJLTbl yBeamuuBaeTcsa Oojsee uem B 10 pas. Ilpu stom
B KJIeTKaXxX HakKarmauBaioTcsa Oenxu (o 50 % cyxoii Macchl KJeT-
Ku), yIJIeBoAbI (caxapa), sKUpPbl, BUTaMUHBI 1 JIp. BuIpalieHuyro
B CIIEeIIMAJbHBLIX YCTAHOBKAX B IIPOMBLIILJIEHHBIX MacHiTabax XJIo-
peany (puc. 36) MCHOJB3YIOT B KauecTBe KOPMOBOU KYJbTYPbI
IJIsI CeJIbCKOXO03ANCTBEHHBIX JKUBOTHBIX.

Xopesaa B mpoliecce (POTOCHMHTE3a MHTEHCUBHO IIOTJIOIIAET
VIJIEKUCJABIA Tad M BBIAEJSAET KUCJIOPOMA. JTO II03BOJAET HCIIOJIb-
30BaTh €€ MJId BOCCTAHOBJIEHUS
BO3lyXa B B3aMKHYTBHIX IIPOCT-
paHcTBax, HampuMep Ha KOCMU-
YEeCKUX CTAHIIUSAX U B IIOABOJA-
HBIX JIOJKAaX.

Bogopocau ciay:kaT chIpbeM
IJIs1 IIOJIy4eHus MoJa, a TaK-
JKe IIeHHBIX OpPraHUYEecKuX Be-
IIeCTB: COUPTOB, JIAKOB, Oopra-
HUYecKux Kucaor. W3 Bomopoc-
Jell IoJiyJyaioT TaK:Ke ocoObIe

Puc. 36. YcTaHoBKa AN BblpaLLMBaHUS
Xn0penibl BeIl[eCTBA, HA OCHOBE KOTODBIX
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M3TOTaBJINBAIOT BBICOKOKAUECTBEHHBIN KJIeH. OTH BeIecTBa HC-
MOJIB3YIOTCA B TeKCTUJIBHON 1 OyMaKHO¥ IIPOMBIIILJIEHHOCTU IJIA
npuganusa OyMare mJOTHOCTH U TJISHILA.

N3 mopckux BomopocJell moJjaydarT arap-arap. O mpume-
HsAeTCS B KauvecTBe IIJIOTHOM cpelbl, Ha KOTOPOM ¢ m0o0aBJIeHU-
eM OIIpeleJIeHHBbIX IUTAaTeJbHBIX BEIeCTB BHIPAIMBAIOT TI'PUOHI,
OaxTepuu. B OosbIIMX KOJMUYECTBAX arap-arap HCIIOJNb3YVIOT B
MMUAIIEeBO MMPOMBLINIJIEHHOCTH IIPU M3TOTOBJIEHUM Mapmejana, Ia-
CTHUJIbI, MOPOKEHOT0 U IPYTUX HPOAYKTOB.

YesoBeK ymoTpebJisieT BOAOPOCTIN B HMUINY. BoJIbIION 1M3BeCT-
HOCTBHIO KaK IIHUTaTeJIbHOe, JieueOHOe 1 IIPOoPUIaKTUUECKOe Cpe-
CTBO MOJIb3yeTcsa JaMuHapus (Mopckasa kamycra) (puc. 37). Ee
NPUMEHSIOT AJIA JIEUeHUS KeJyIOUHO-KUIITEeUHBIX PacCCTPOMCTB,
npu 3a00JJeBAaHUAX HIUTOBUIHON JKeJe3bl, paXuUTe 1 ApP.

JlamuHapusa uaeT Ha KOpPM
CKOTY KaK IuirneBas no0aBKa,
comep:kaIiasd MHOTHE XWMU-
YeCKHe dJIEMEHTBbl, B TOM YMHC-
Je OOJIBIIIOe KOJIMYEeCTBO Ioza.
Ona wucmoabdyeTcsa TaKiKe IJISa
MOJIYyYeHUsI HoJa W YIJeBOJOB,
IPUMEHseMbIX B IIHUIINEBOM, Me-
IUIIMHCKON M MUKPOOMOoJIormye-
CKO¥l IIPOMBIIIIJIEHHOCTH.

B ceabckoM x03A1CTBE BOJO-
pOCJI HCIOJL3YIOT IJS YJIyd-
IIeHUA CTPYKTYPhI IIOYUBEI, IIO-
BBIIIIEHUS B HEH cojep:KaHusa
azora, (pocopa, Kaaud m Ipy-
ruXx sJieMeHTOB (puc. 38).

Boaopocau MOTryT IPpUHOCUTH
Bpel X03AHUCTBEHHOMU AesATeJbHO- -
CTH 4esOBeKa. ‘IpesMepHOe UX pyc. 38. 3arotoska BOLOPOCHEVt
PasMHOMKeHTe B MeJUOpPAaIlVMOH- Ha ynobpeHune
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HBIX KaHajJaxX ¥ PHIOOPAs3BOAHBIX IIPYyJaX MOXKET HPUBOIUTH K
BeTeHU0 BoAbl. O IIBETEHUU BOJABLI MBI YK€ TOBOPMJIM, paccMa-
TpuBasa nuanobakTepuu (cMm. puc. 20, c. 26 ). IlBeTeHue BOABI
IIPUBOAUT K 3aMOpPY PHIObI, THOEJM IPYTUX BOAHBIX OPraHU3MOB,
3aTPyOHSAET OTJOB PBIObI. OOMIIbHOE pPasMHOMKEHUEe BOIOPOCei
MeIllaeT MPOXOAY CYAOB B CYIOXOOHBIX BojgoeMmax. IlosTomy Ka-
HaJbl U BOJOEMBI IIPUXOAUTCSA MePUOAUUYECKU OUHUIIATh OT BOMAO-
pocJieni.

BbiBoAbl. ® [[1 oOuTaHUA B BOJAE BOLOPOCIN MMEIOT PAL IIPU-
crmocoOiennii. ® IIpu HemocTaTKe BJIarum OOOJIOUKM WX KJIETOK
YTOJIIAIOTCA M TPOIUTHIBAIOTCA PAa3JIMUYHLBIMU BeIleCTBAMU,
YTO 3alUIllaeT WX OT BBIChIXaHUs. ™ MopcKue BOIOPOCIM
MPUKPEIJIAIOTCA K I'PYHTY, UTO IO3BOJISIET UM YAEePKUBATHCS
BO BpemsdA mnpuoOosi. ® Hexoropble BOZOPOCTIN MMEIOT BO3IYIII-
Hble ITy3bIPH, KOTOPLIE YAEeP:KUBAIOT UX Y IMOBEPXHOCTU BOMBI.
® OOpasoBaHNIe CIIOP M raMeT ¥ MOPCKUX BOJOPOCJEll coBIIaja-
eT ¢ mpuauBamMu. ™ Bomopociau, ocyIlecTBaAS Ipoiiece (porTo-
CUHTE3a, IOTJIOIIAI0T YIJIEKUCIbIN a3, co3aBas MUTaTeJIbHbIEe
BeIlleCTBa AJIA BOAHBIX JKMBOTHBIX M HACBII[aA BOAY KHCJIOPO-
JToM. ™ Bomopociiu BCIOJIb3YIOTCA UeJIOBEeKOM B IIMIIEBOii, dap-
MAaI[eBTUYECKOU YU MUKPOOMOJIOTNYECKON TPOMBIIIIJIEHHOCTH.

TaHna? 2. Kakme npucnocodbneHnsa Kk obutaHuio B BOAE MMEKTCSH Y BOOOPOC-
nein? 3. MHorve BOAOpPOCAM 0buTalT B NPUANBHO-OT/IMBHON 30HE. [ToyemMy BO
BPEMS OT/INBA UX HE YHOCUT B Mope? 4. [loyemMy MHOrme Mopckue BOAOPOCN
obuTaloT Ha mMybuHe He Oonee 200 M, B TO BpeMs Kak ApPYyrne OpraHu3mbl
XWUBYT HAMHOro ry6xe? 5. HekoTopble BOOOPOCAN MOMYT UCMONb30BATLCA B
3aMKHYTbIX MPOCTPAHCTBAX O PEryaMpoBaHMs ra30oBOro COCTaBa BO34yXa.
Kak Bbl cunTaeTe, Ha KAKOM CBOICTBE BOOOPOC/EN 3TO OCHOBAHO?

MpoBepum cebqa. 1. Kakue cBolicTBa xapakTepHbl A7 BOAHOW cpenbl 06u-
| |

“=“ MpencraBbTE CUTYaLMIO, YTO MO KaKOM-TO NPMYMHE BO BCEX BOOOEMAX normnoG-
=y n Bce Bogopocan. K kakmm nocnegctBmsaM 9T0 MOXET NPMBECTN?



NOABEAOEM UTOTU
Mpotucrobl

npOTMCTbI — AAepPHble OpraHn3mbl, KOTOpbié He UMmetroT TKaHei n opraHos

Ob6uTatoT B NPecCHbIX N1 CONEHbIX BOAOEMAX, BO BNAXKHOM no4yse, Ha Kope aepesbes

leTepoTpodHble Mo Tuny nuTaHua ABTOTPOdHbIE
AenATca Ha 3 rpynnbl:

ABTOretepoTpodHbie

@ S ABTOTPOdHbIE U aBTO-
J @ reTepoTpodHble NPOTUCTbI

Ha3blBaOTCA BOAOPOCAAMU

PasmHoKeHue: 6ecrnonbim 1 NosnoBbiM nyTem. MNpun HacTynaeHnn HebaaronpPUATHbLIX
YCNOBUI HEKOTOPbIE reTepoTPodHbIE NPOTUCTbI 0O6PA3YIOT LUCTbI

Ponb B npupoae M XuU3HU YenoseKa: bmonornyeckan o4MCTKa BOAbl, KOPM AN1A
YKMBOTHbIX, NepeBapmMBaHME NULLM TPABOAAHBIMU }KUBOTHbIMU (0OUTAIOT B NKLLE-
BapuUTe/IbHOM TpakKTe). HeKoTopble NPOTUCTbI (ManApUnHbIN Naasmogun,
An3eHTepuiiHaa ameba 1 ap.) Bbi3biBalOT 3a60/1€BaHMA Ye/I0BEKa

MHoOrokneTouHble aBTOTPOdHbIE NPOTUCTbI (MHOrOKNAETOUHbIE BOAOPOCAH)

Cnoesuwe o6pa308aHo OA4NHAKOBbIMWU K/IETKAMM

Bakyonb Taxkun ymMtonnasmel 060/104Ka .
| }

LlMuTonnasmatmyeckuin i o4 / Pusounabi
MeLloYeK c aapom
[na obuTaHMA B BOAE MMEIOT cneuuanbHble NprucnocobneHns: yTonweHne 060104Kkm

NPV HeAOCTaTKe Bark, MOPCKME BOAOPOC/IM NPUKPEN/IEHbI K TPYHTY, Y HEKOTOPbIX —
cneumanbHble BO3AyLUHbIE Ny3bipy ANS yAepKaHMA Y NOBEPXHOCTU BOAbI, BbIXOA, CNOP U
rameTt CoBNagaeT C NPUIMBOM, Pa3BUTUE 3UTOTbl NPOUCXOAMT Cpasy nocae ee
obpasoBaHuAa

Xnoponnact

Ponb B npupopge: 06pa3oBaHMe OpraHNYECKMX BELLLECTB B BOAOEMAX — MULLA ANA
YKMBOTHbIX; BblAeNeHne B Xoae $OTOCMHTE3a KUCI0POAA U MOMNOLEHNE YINEKMUCAOTO
rasa. Mpy MaccoBOM Pa3MHOMKEHUU BbI3bIBAOT LiBETEHNE BOAbI

3HaueHue B }KU3HU YeNloBeKa: Noy4yeHne pacTuTenbHoro 6enka, yrnesonos
(caxapoB), BUTaMWHOB, *KMPOB, arap-arapa 1 Apyrux BeLLecTs; NPUMeHeHNe B
KayecTse yaobpeHuit; ucnosb3oBaHMe B NULLY (MOPCKasA KanycTa, MOPCKOM caniarT)
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MNaBa

I'pubbl — 9TO Trpylma reTepoTPOPHBLIX, IPEUMYIIeCTBEHHO
MHOTOKJIETOUHBIX, OPTaHU3MOB (MCKJIIOUeHEe — OJHOKJIETOUHBIE
apo:ke:kn). OHM MMeT IMPU3HAKHU CXOJCTBA KaK C IIPOTHCTAMU
1 PaCTeHUAMU, TaK U C KUBOTHBIMU. C pacCTeHUSIMHU U aBTOTPOQ-
HBIMU IIPOTHUCTAMU UX COJMIKAaeT HaJuuue KJIETOUHON CTeHKU
(o0os0uKM), pacIpocTpaHeHUe CIOpaMu, POCT B TeUeHUE Bcel
JKM3HU, IIOTJIOIEHNE MUTATEJbHBLIX BEIeCTB myTeM AuPPysuu.
C XKUBOTHBIMH U TeTepPOTPO(GHBIMU IPOTHUCTAMU T'PUOBI CXOMKU
OTCYTCTBUEM XJIOPOILJIACTOB M XJiopo(dwuijaa WM, KaK CJeACTBUE,
rereporpodHocThio. Ommcamo 6oaee 100 ThIC. BUIOB T'pudOB,
mpuyeM IIPeAIIoaraeTcs, UTO peabHOE HMX UYMCJI0 3HAUUTEJIbHO
0oJsbIlle — cBbINIe 1,5 MJIH BUIOB.

U3 aToi rnaebl Bbl y3HaeTe:

e 0 MHOr000pa3uu, CTPOCHUU U JKUBHEJeATEJIbHOCTH IpubOB;
® KaKyIO POJb UTPAIOT I'PuOBI B IPUPOJE;

* KaKyIO MOJIb3Yy U BpeJ IIPUHOCAT I'PUOBLI YeJIOBEKY;

® 0 CTPOEHUU U KU3HEAESATeJbHOCTHU JUIIANHUKOB.

Bbl HayuuTech:

® pas3jNyYaTh CheJOOHbIEe U STOBUThIe I'PUOHI;
® HNCIIOJIb30BATh MOJYUEeHHbIe 3HAHUA AJA IPOPUIaAKTUKU
rpuOHBIX OTpaBJIeHU U 3ab00JeBaHUM.
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§ 10. OOw,asa xapakTepucTuka rpmoos.
LLinanoyHble rpubbl 1 UX MHOrooopasue

Pacnpocmpanenue 2pu6o6. I'pubb! MUPOKO pacIpocTPaHEeHBI Ha
HaIllell TJIaHeTe M BCTPEUAIOTCA B Pa3JMUHBIX, MHOTJA CAMBIX He-
OKUIAHHBIX MecTax. OHU KUBYT B IIOUBE, BOJE, HA OCTAaTKaX MEpPT-
BBIX PacCTeHU#l M KUBOTHBIX, a TaKKe MapasUTHUPYIOT Ha KUBBIX
opranuamax. ['prObl MOXKHO BCTPETHUTHh B I'NIyOOKMX TEMHBIX IIeIlle-
pax, BBICOKO B ropax, B 3HOMHBIX 0€3BOJHBLIX IMYCTBIHAX X B 30HAX
BEUHOII MepaJIoThl. I'pubbl MOXKHO OOHAPYKUTL HA CTEeHAX 3JaHUK
¥ BHYTPH KHJIBIX TIOMEIIeHWH, a TaKiKe Ha IPONYKTaX IINTaHU.

Ocobennocmu cmpoenus u iu3HedeamenrvbHocmu 2pubos.
Teso GOJBIIMHCTBA BUAOB I'PHUOOB IPEACTABJISAET COOOM MHIIETIHH
(rpudHMILY), COCTOANINI U3 TOHKUX, Yallle BCero 0eCIBEeTHBIX WJIN
JKeJITOBAThIX, TPYyOUAThIX, BeTBANIUXCA HUTeir — rud (puc. 39).

Nuorpa BcTpeuarTcss I'Pubbl ¢ APKO OKPAIIeHHBIM MUIIEJIH-
eM: KPaCHBIM, JKeJThIM. ['n(dbl OOJBITMHCTBA BUIOB IpubOB pas-
IeJIeHbl IIOMEPEeUYHLIMU IIePEeropoJKaMU Ha OTHeJIbHbIe KJIEeTKU
(MHOTOKJIETOUHBbIe HUTH TpubHUIBI). KiaeTku comep:kaT OIHO
WJIN HECKOJBbKO Anep. I'm(bl MOTYT ILJIOTHO CILJIeTaThCcA, 00pasys
ILIOIOBBIE TeJia ILIAIIOYHBLIX IpuboB (cMm. puc. 40, c. 52).

Bce rpubnsr — rereporpodnl. Cpeam HHX €CTh CAIPOTPOMdHI,
obuTamIe Ha MePTBLIX OPraHWUYECKUX OCTaTKax (IJecHeBHIE,
IPOXKIKEBbIe, ILIAMNOYHbIE I'PUOBI), ¥ HapasuThl (MYYHHCTOPOCH-
HbIe, pP;KaBUMHHBIE, T'OJIOBHEBBIEe U Ap.). VI camporpodsl, u mapa-
3UTHI IIOTJIOIIAIOT IIHNTATEJIbHEIE BelllecTBa ImyTeM Au(MPys3uu Bceit

Puc. 39. M'mdbl rpudos
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IIOBEPXHOCTHIO MUIEJIUSI. ITO
IIPOMCXOAUT IIOCJ€e UYACTUUYHOTO
IepeBapuBaHUsA IUIA BHE Ipuo-
3auatkm HOM KJIETKHU C IOMOIIbI0 0COOBIX
nnoaoBsoro tena o BeIlleCcTB, KOTOPEIE BBIAEJIAIOTCS
' KJIeTKaMu rpuda.

Pasmuoikenue rpuboB ocCy-
IIecTBJasAeTCs OecmoJbIiM (00pa-
30BaHNEM CIIOP, YaCTAMU MUIIe-
Puc. 40. Cxema cTpoeHus JNsfA, TIOYKOBAHUEM) U IIOJIOBBIM
LUASINOYHOro rpnba cIIoco0aMI.

IlInanounwvie zpubnl. lnsa-

HOo4YHBIe TpubOBLI pacTyT Ha OoraToil IeperLoeM JIECHOU MIOYBe, Ha
MOJISIX MW JIyTaxX, Ha MHUIONIEeH ApeBecuHe. TeJo IIISIOUYHOTO I'PU-
0a — 9TO MHUIleJaNnii, KOTOPHLIA PACIOJOKEH B BEPXHEM CJIOe Iou-
BbI (cM. puc. 40). I3 muTeit Mmuneausa GopMuUPYIOTCSA ILJIOTOBBIE
TeJIa, HA IIOBEPXHOCTHU WJIM BHYTPH KOTOPBHIX 00Pa3yIOTCA CIOPHI.

I1momoBoe TeJio cocTOUT U3 HOMKKHU U Mianku. Hoxxkka u mdan-
Ka o0pas3oBaHbI MJIOTHO IIPUJIETAOINUMEU APYT K APYTY IydYKaMu
rud. B HOKKe Bce HUTH OAMHAKOBEI, B ILJIANKE K€ OHU 00pa3yioT
JIBa CJIOA: ILJIOTHBINI BEePXHUI, 4aCcTO OKpPAaIlleHHBIN, U HUMKHUMI.
Y omHUX TPuOOB HUIKHUI CJOHN ILIAIKKA COCTOUT M3 MHOTOYNC-
JIEHHBIX ILJIAaCTHUHOK (cwulpoeicka, 2py30b, WAMNUHbOH, O0J1edHas
nozawka). ITO IJacTUHYATBIE I'PUOLI. ¥ 0enozo zpuba, nodbe-
pe3o8ukKa, nodoCUHOBUKA, MACAeHKA HUMKXHUNA CJION IIpeacTaB-
JIeH MHOTOUYMCJIEHHBIMU TPY-
OouKamMm, IIOATOMY WX Ha3bIBa-
0T TpyouatsiMu rpubamu. Ha
IJIACTUHKAX WJIN B TPYOOUKaxX
o0pasyioTcsa OeCATKU MUJIJINO-
HOB MeJIbYAWIINX CIOop. Y I'pH-
0a mOoKIeBMKa CIIOPBI 00pasy-
IOTCSI BHYTPHU ILIOJOBOTO TeJia U
IIPU CO3PEBAHUM BLIOPACHIBAIOT-
ca HapyKy (puc. 41).

Puc. 41. T'pub poxpesunk
BbiMyckaeT 06nako cnop
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MHorue nanouYHbie Ipubbl (1000CUHOBUK, PbLICUK, MOX0BUK,
MACAEHOK, MYXOMOP W AP.) JKUBYT B cuMOMO3€e ¢ pacCTeHUAMH, 00-
pasys MHKOPH3Y, UJIN «TPUOOKOPEHBb» (OT I'ped. Mukec — rpub u
pu3oc — KopeHs). IIpu aTom rudb rpmba TeCHO OILIETAIOT KOPHU
pacTeHUH WM IMPOHUKAIOT MEXKIy KJeTKaMu KOopHs. ['pubHuUIia
IIOTJIOIIaeT U3 IMOYBHI BOAY C PACTBOPEHHLIMHU B HEWl MUHEPAJIb-
HBIMU BellleCTBAMHU M CHaOKaeT MMM KOpHU pacTeHuiu. ['pub ke
IIOJIyYaeT OT KOPHell pacTeHUs rOTOBbIe OPraHNYecKue BellecTBa.
OnpeneneHHble TPUOLI 00PA3YIOT MUKOPU3Y TOJBKO C OIpeaeseH-
HBIMU PAaCTEeHUSIMU, HAIIpUMep Hoa0epe30BUKM — ¢ Oepe3aMu.

Coe0do6Hble 2pubbl. I3BeCTHO TPUMEDPHO 5 THIC. BUAOB IILIA-
HOYHBIX TI'PpubOB, M3 HUX OoJjiee 1 ThIC. BUAOB BCTPEUAIOTCA B
Benapycu. Bosee 200 BumoB ABaAOTCA chegoOHbIMU. Haubosee
IeHHbIe U3 HUX: 0eablil 2pub, puliHUuK, n00OCUHOBUK, ULAMNUHBbOH,
MOXO0BUK, CbLPOCHCKA, N000epe308UK, MACLEHOK, JUCUYKA HACMO-
awas, oneHok ocenHHnuil (puc. 42). tu rpudbl 00JIaTAI0T BHICOKM-
MU BKYCOBBIMU M MUTATEJLHLIMU KadeCTBAMU.

MonbepesoBuk

‘-

Pbpkunk MacneHok OneHok LlamnuHboH Jlncunyka
OCEHHUN Hacrtosuaa

Puc. 42. CbepnobHble rpmbbl
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Adosumuvie 2pubvl. Biednasa nozanka, MHOTUE BUIBL MYXO-
MOpO6, HEKOTOPbIE BUIBI 2pUO0B-30HMUKO0E, 2080pYuULeK, PAO0BOK
(puc. 43), momaB B mUIIy, MOTYT BbI3BaThb Cepbe3HOE, a MHOTAA
U cMepTeJbHOEe oTpaBiieHHMe. K rubenm desoBeKa MOMKET IpPUBE-
CTH IIOIIAaJaHNe B OPraHu3M Haske HeOOJBIIIOr0 KYyCOUKa IILISIIKK
O0JIeJHOI IOTaHKMH.

Yr100BI HE MYTATh SIOBUTHIE TPUOBI CO CHETOOHBIMM, CJIEyeT
MX XOPOIIO 3HATh U yMeTh oriauuath! Hampumep, 6aenuasa mo-
raHKa IOoXo’Ka Ha HIaMIOWHbBOH, HO OTJIHNYAETCS TEM, YTO IIISIIKA
y Hee 3ejieHOBaTasd, a MAKOTH M ILIACTUHKHU Oejble. ¥ IIIaMIIN-
HbOHA ILIACTUHKU WM MAKOTH posoBarbie. Cobupas rpubbI, II0-
XO0KMe Ha IMaMIMHbOHBI, HEO0OXOJMMO BHMMATEJILHO OCMOTPETH
HUKHIOI0O CTOPOHY ILISIIOK.

MyxoMOp KpPacCHBIH JIETKO OTJINYUTH OT APYTUX I'PUOOB II0 AP-
KO-KpacHOH HIIANKEe ¢ 0eJIbIMU IIATHAMIH.

Hacrosaimue JUCHYKHN APKO-JKEJAThbIe, MAKOTL rpuba cBeTJIasd.
NUx maanka nmeeT (popMy BOPOHKU C IPUIMOLHATHIMI BOJHUCTHI-

i

BrnenHas noraxka MyxoMOp KpacHbIi Myxomop JoxHooneHok
naHTepHbIN CEPHO-XENTbIN

i 3 [y
Qﬁﬁ | 5=

/;ﬁlﬁ%’

CBuHyLLKa BonokoHHuuUa JloxHas loBopyLLka
TOHKas pasopBaHHas nmcuyka GenosaTtas

Puc. 43. ApoBuTble rprbbl
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MU KpasMmu. JIoKHasd JUCHYKA KpPacHOBATO-OpaHKeBasi. MAKOTH
ee OpaHKeBO-KeJTasd.

¥V macrodAmiero orneHKa HUXKHAA CTOPOHA IJIAIKMU CBETJIad U
Ha HOKKe MMEeTCsS IJIeHYATOe KOJBII0. ¥ JOMKHBIX OHAT APKO
OKpallleHHas IJIANKA, IIJIACTUHKU CEePO-3KeJIThble UIN (DHIOJIEeTOBO-
OyphbIe. JIoO;KHBIE OIIsITa MMEIOT HEeIPUATHBIN 3€MJINCTBIN 3alax.

Yr100bI ImpeaynpeauTh OTPaBJIeHHE TpudamMu, HEOOXOAMMO CO-
0JII0aTh CJIeAyIOIe MPaBUJIa:

1. CobupaTh TOJBKO Te IPuObI, KOTOPhbIe TOUHO M3BECTHBLI BaM
KaK c'bemgoOHBIe.

2. Ilpu cOGope TIIaTeIbHO OCMATPUBATL KaKIBIA I'pubd, mpexae
YyeM IIOJIOKUTH ero B Kop3uHy. Ecau HaliieHHBIA TIpub mO-
XO0K Ha AJOBUTLIN, JIyUIlle ero He OpaTh.

3. He mpoGoBaTh cbipble rpubbl Ha BKyc! Cienyer IOMHUTE, YTO
OTpaBJIeHHE MOKeT OBLIThH BLIBBAHO 1 CheJOOHBIMI, HO CTAPBI-
MU, IepPe3PeBIIUMU I'pubaMu.

4. He cobupaTth rpmObl B 30HAX C MOBBIIMIEHHOW paguaiuein u
BOJIM31 aBTOMATHCTPAJIEH.

Ilepeasa nomowd npu ompaénenuax. Bo Bcex ciaydasax oOT-
paBJIeHUA HaJO0 CPOUYHO obpararbcsa K Bpauy. o mpuxoma Bpa-
ya HEOOXOJMMO OUMCTUTL KeJIYJOK IPOMBLIBAHNEM KHUIISYEHOM
Bomoii. YTOOBI ObICTPEEe BBIBECTHU S M3 OPTaHM3MAa, HY:KHO IIPHU-
HATh AaKTUBUPOBAHHBIN YI0OJIb U IIUTh KUIIAYEHYIO IIOJICOJEHHYIO
BOAY UJU KPEOKUU 4daii.

BbiBOAbI. ® Tesio rpuboB (MUIEINH) — CUCTEMA TOHKUX IJIWH-
HBIX BeTBAMUXcA rud. ® Bce rpubpr — rereporpodni. ® Pas-
MHOKaIOTCs OEeCIIOJNIBIM M IIOJIOBBIM cIiocobamu. ® W3 Hurei
MUIIEJUA HMIJIATOYHBIX I'PUOOB PasBUBAIOTCS IIJIOAOBBIE TeJia,
KOTOpBIE CJOYKAT AJid o0pasoBaHus crop. ® MHorue miaAmou-
Hble T'PpuOBLI BCTYINAKOT B CUMOMO3 C pacTeHUAMHU, o0pasysa Mu-
Kopusy. ® C IoMOIIbIO CIIOP IPUOBI paciIpocTpanaioTcs. ® Cpe-
I IJIAIIOYHBIX I'PUOOB €CTh CheJ00HbIe U STOBUTHIE.
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Mpoeepum ceba. 1. Mpubbl foNroe BpeMs OTHOCUAM K LLApCTBY PacTteHus.
N Ha ocHOBaHMKM 4ero mx BbIAENWAM B OTAENbHOE LapcTBo? 2. Y10 npencras-
naeT coboi Teno nwboro rpuba? 3. Kak ocyuiecTBnsetcsa nutaHue rpubos?
4. Kakve npaBuna Hy>XHO cobnoaatb, YToObl NpenynpeanTb OTPaBiieHNE rpu-
6amun? 5. Hepenko B necy OnbITHbIE TPUOHMKN LLAANKY CTApOro cbengobHOro
rpnba HakanbliBalOT Ha BeTO4YKy. Kak Bbl aymaeTe ans yero? 6. Kakosa nepsas
nomoLLb Npu oTpasneHnn rpubamn? 7. ECan Bbl NOWAM B NIEC M HE HALIW
rpmbbl, O3HAYaET NN 3TO, YTO UX HET B ecy?

§ 11. NnecHeBble rpudbl U APOXOKN

B mpupopse IHPOKO pacIpoCTPaHeHBLI ILJIeCHEeBbIe T'PHUOBI.
Hawn6osiee m3BeCTHBIMU M3 HUX SBISIOTCA MYKOP W NEHUUULTL.
OHU pas3BUBAIOTCS B TEILJIbIX M BJIAKHBIX YCJIOBUAX HA Pasjind-
HBIX cyOcTpaTax — B IIOUBe, Ha IIPOAYKTaX, ILJIOJAX M OBOIIAX,
Ha KMBOTHBLIX U PAaCTUTEJbHBIX OCTaTKaX, o0pasys miaeceHsb (IIy-
IINCThIe MJIW HayTHUHUHCTBLIE HAJIETBI) CEepOTo, 3eJIEHOT0, CHU30TO

fe———Cnopbl
CnopaHrui

Puc. 44. Mykop

mnmBeta. IliecHeBble T'PUOBI MOYKHO
BCTPETUThL Ha KHUTAX, KapTUHAX,
000X, U3NEJINAX U3 KOXKIU.
Munenuit myxopa, UIn 201084a-
moil nJjecenu, IOSABISAETCA Ha XJiebe,
Ha CchIpe, HA KOHCKOM HAaBO3€ B BHUJE
IYIITUCTOTO 6eJI0oro HajaeTa, KOTOPBIH
yepes HEKOTOpPOoe BpeMs dYepHeeT
(puc. 44). 'mdpsl Mykopa He pasme-
JIEHBI IIePeropogKaMu I IIpenCcTaB-
JSAI0T CcO00M CUJIIBHO BBITAHYTYIO
Pa3BETBJIEHHYIO KJIETKY C MHOTHUMU
aapamu. OIHU OTBeTBJIEHUSA KJIET-
KU IIPOHUKAIOT B CyOCTPAT U IIOTJIO-
II[AI0T IUTaTeJbHbBIE BeIlleCTBa, APY-
rue IPUIOSHUMAIOTCA Hajd cybcTpa-
toM. Ha KOHIIaX 5THUX OTBETBJICHUIA
pPa3BUBAIOTCA OKPYTJible oOpasoBa-
HUSI — CIOPAHTUU B BUIE T'OJIOBOK
(oTcoma 1 Ha3BaHUE — 20/1084aAMas
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nJjeceHv), B KOTOPBIX 00pasyroTCsd
cuopsl. IIpu cospeBammmu cmop 0060-
JIOUKa CIIOPAaHTUA paspbiBaeTcsd, U
cuopbkl paccemBaiorcA. Ilo BoO3ayxy
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OHM MOTYT IIEPEHOCUTLCSA Ha 00JIb-
mie paccrosauus. IlomaB B OGJaro-
MIPUATHBIE YCJIOBUS, CIOPHLI Ipopac-
TalOT B HOBBIN MUIIEJINMH.

Ilenuyunn obuTaeT mpeuMmyle- |,
CTBEHHO B BEPXHUX CJIOSAX IIOUBHI. .
O BcTpeuaeTca B BHUAE ILJIeceHeil
Ha IJIOJaX, OBOIaX, TOMATHOI ma-
cTe, cbIpe, 000AX, WUBAEIUAX U3
KOXKU U T. n. Munenuii y nmeHummiI-
Jla COCTOUT M3 Pa3BETBJIEHHBLIX HU-
Teil, pasgesIeHHBbIX MIepPeropogKaMu
Ha KJeTKu. IIpu cmopoHoIileHunu oH
HaIOMKHAET KHUCTOUKY — OTCIOJA U
ero Ipyroe HasBaHUEe — KUCMEBUK.
Ha xoHIlax pasBeTBJIEHHBIX TU(d 00-
pasyioTcs Imernouku cuop (puc. 45).

K rpubam oTHOCATCA Opojcicu.
Bes nmpo:kikeil HEBO3MOMKHO MCHeYb XJe0 M MUPOTH, IIPUTOTOBUTH
KBac, BHMHO. JTa cBoeoOpasHas TIpyIIIa camIpoTPOo(pHBIX I'PuOOB
BKJIodyaeT 6osiee 500 BugoB. B mpUpPOAHBIX YCJIOBUSAX OHU BCTPE-
YaloTcA TaM, I'lle ecTh yriieBonbl (caxapa). I[pok:ku obmTaroT Ha
MIOBEPXHOCTU AToh (BMHOTpPazma), (PPyKTOB, B HEKTape II[BETKOB,
B COKe 0Oepes, KJIEHOB M APYTUX AepeBbeB. IPOKIKM MIOTJIOMIAI0OT
yTJIEBOABI (caxapa) M MCIOJIB3YIOT MX B KAadeCTBE MCTOUHWKA IIH-
TaHuA. B Ipoliecce KUBHENEATEILHOCTU APOKIKU BBIIEJISIOT B
OKDPY.KAIOIIyI0 cpeny YIJIEKHCJBIA Tas3, YBeJIWUWBAIONINi 00beM
U YJYUYIIAIOIUN paspbIXJieHHe TecTa. Kpome Toro, B IIpoIecce
JKUBHENeATeIbHOCTH APOKIKY BBIAEJSIOT BUHHBIN CIIPT.

Ot apyrux rpumboOB APOKIKM OTJIUYAIOTCSI TE€M, YTO HE MMEIOT
mutieausa. OHM IpencTaBIAIOT CO00W OAMHOUHBLIE INTAPOBUIHBIE
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Mwuuenun

Puc. 45. NeHnumnn (BBepxy —
BUA, N04, MUKPOCKOMNOM)
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MpeccoBaHHbIE OPOXCKN Bva B aMeKTPOHHBbIN CTtpoeHune

MUKPOCKOnN M No4YKoBaHue

Puc. 46. Opoxokun

WJIN OBaJIbHbI€ KJIETKU MUKPOCKOIMYECKUX pasmMepoB (puc. 46).
Pasmuosxarorca aposksku mouxkoBaHumeMm. IIpu moukoBanum Ha
MaTepPUHCKON KJeTKe o0pasyeTcs BBITYKJOCTb, HAIIOMHHAIOIIAA
MMOYKY. BBITYKJIOCTH OBICTPO pacTeT, IIpeBpalfaeTcsad B CaMOCTOS-
TeJbHYIO KJIETKY M OTIEJSIeTCS OT MAaTEePUHCKOM.

IIpu HemocTaTKe muTaHuUs W M30BITKE KMCJIOPOAA B cpele y
IPOKKel HalJIIomaeTcsa IIOJOBOHM IIpoliece (CIAUSTHUE ABYX KJie-
TOK). CunTaercsa, UYTO APOKIKU IIPOUSOIIIN OT MHOTOKJIETOUHBIX
rpu6oB. Ilo aToit mpuumHe, OYAYyYH OSHOKJIETOUHBIMI, OHU OTHO-
cATCA K rpubaM, a He K IPOTHUCTaM.

BbiBoabl. ® IlnecHeBhle IpubBI UaCcTO BCTPEYAIOTCS Ha XJiebe,
chIpe, TOMATHOHU IacTe, (ppyKTax B Buae 0eJjioro, 3eJeHOro, ro-
ayboro Hajera. ® Mwumeanii OJHOKJIETOUHBIA MJIM MHOTIOKJIE-
TOUHBIZ. ® J[POKIKY HEe UMEIOT MUIIEJIUA 1 IPeACcTaBJIeHbI OIU-
HOUHBIMY MHUKPOCKOINYECKUMU KJIETKAMU.

Mpoeepum ceba. 1. Kakve oTanyns B CTPOEHMM MMEIOT MJIECHEBLIE TPUGHI
N MyKOp 1 neHnumnn? 2. B kakmx Mectax B Npupoae pacrnpoCTpaHeHbl niecHe-
Bble rpubbl? 3. KakoBbl 0COOEHHOCTM CTPOEHUs OpOxoken? Yem otnnyaioTcs
OPOXCKU OT Apyrux rpubos? 4. Mcnonb3ys pucyHok 46, onvwnte nocnenosa-
TEJIbHOCTb NpoLLecca PasMHOXEHUS OPOXOKEN noYykoBaHMeM. 5. Kak Bbl cyuTta-

eTe, C Kakol Lenblo ApoXokM A00aBnsioT B TecTo?
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§ 12. Posb rpuboB B NpUpoOAE U XXU3HU YeNloBeKa

Ponv 2puboeé 6 npupode. I'pubbi, HapAny c OaKTepuAMU U
MHOTUMH IIPOTHCTAMM, WUIPAOT BaKHYIO POJb B KPYroBOpPOTE
BelmiecTB B mnpupoge. OHu pasjiaraloT OpraHUYecKue BellecTBa
OTMEPHINX PACTEHUU U KUBOTHBIX. I'puObl TaKMM 00pa3oOM BbI-
MOJIHAIOT OOJIBIIYI0 CAHHUTAPHYIO PadOTy IIO0 OUMIIEHHIO CPeabl
U yJacTBYIOT B 00pa30oBaHUU BEPXHETO IIJIOJOPOIHOTO CJIOS TOY-
BBl — T'yMyca.

BrbI 3HaeTe, uTO MHOTrue rpubbl BCTYIIAIOT B CUMOMO3 C pacTe-
HUAMH — 00pasyioT MUKOPHU3Y.

Cpenu rpuboB HeMaJIo IIapasduToB. JacTo Ha JepeBbAX BCTpe-
YaloTCA MPYmosuKU, WU mpymosvie 2pubvl. CIOpbI TPYTOBU-
KOB IIOIIaJAIOT B PaHBI HA KOpPe JIePeBbheB U IIPOPacTaioT, 00pasys
murenuii. OH IPOHUKAaeT B APEBEeCUHY U pasjiaraerT ee IIPU IIO-
MOIIIA OIIPEJeJIeHHBIX cIeln(pruuecKuX BeIIecTB, BhIpabaThIBae-
MBIX B ero rudax. B pesyabraTe ApeBecuHa U3MeEHSET OKPACKY,
CTAHOBUTCS XPYIKON U IOCTENEeHHO pasdpylIaercs. IlopakeHnubie
JIepeBbsl CTAHOBATCS XPYIKUMHU, TPYXJABBIMU. depe3 HECKOJIb-
KO JIeT IIOCJIe 3apa’KeHudA JepeBa TPYTOBUKOM HA CTBOJIE IIOSB-
JAITCA ero IogoBhie Tesa (puc. 47). OHM mMET KOObITOOOpas-
HYI0 (hpopMy U OOBIYHO OUEeHBL TBepablie. MHOTroJIeTHHE IIJI00BbIE
TeJa TPYTOBUKOB MHOTAA MOTyT gocturathk 0,5—1 M B guamerpe.
Ha Hu)KHel cTOpPOHE ILJIOIOBOTO
Teja B MEJIKHX TPybouKax co-
3peBalOT MUJIJINOHBI CIIOP, KOTO-
pble MOTYT 3apaskaThb COCeIHUe
JIepeBbs.

Yro0bI NOpeaynpesuTh 3a-
paskeHue TPYTOBLIMHU T'pubamiu,
HY’KHO OXPaHATH OdepeBbsA OT
MOBPEKAEHUN KOPbI U IIOJIOMKU
BeTBeli, a IIJIONOBBIE Tejla TPY-
TOBUKOB COMBATL U CIKUTATh. Puc. 47. Nnoposoe Teno TpyToBMKa
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» 'pub-TpyTOBUK IIOJYUYHJ CBOE HasBaHMWE IIOTOMY, UTO M3 HETO B IPEB-
HOCTU OOBIYHO W3TOTABJMBAJU TPYT. [ej0 B TOM, YTO paHBbIE, IPU BHI-
CeKaHWU OTHsA, MCKPHI MOJKHBI OBLIM MaJaTh Ha OBICTPO 3aKUTAIOIYIO-
cA OCHOBY — TPYT. B KauecTBe TPyTa YacTO MCIIOJIb30BAJU BBICYIIIEHHBIN
rpub, KOTOPHIN U CTAJIW HA3BIBATH TPYTOBUK.

B oTinume oT MIIATIOUYHBIX T'PUOOB, WMEIONINX MHOTOJETHUH MU-
IeJnil, Y TPYTOBUKOB MHOTOJIETHUM SBJISIETCA TaKyKe W ILJIOJOBOE TeJIO.
IIpuuem KaKABIN rox HapacTaeT oAuH cJyoii. [losTOMy BO3pacT TPYTOBUKA
MOYKHO MTPUOJIUBUTENTHHO IIOCUNTATh, KaK 1 BO3PACT JepeBa, 10 TOAUYHBIM
KOJIbIIaM.

I'pubbpl MOryT mapasmuTUpoBaTh W HA JKUBOTHBIX, BBI3bIBAA
MMOBPEKAeHNEe KOMKHBIX ITOKPOBOB — MHMKO3bI. I'puOBI BBIAEJIS-
IOT BeIleCTBa, paspymiaminue 0eJI0K, KOTOPHINI BXOAUT B COCTAaB
KOXKU U Korreil. Kpome Ko:Ku, rpuObl MOTYT MOpa’KaTh pasjiny-
Hble BHYTPEeHHUE OPraHbl — KOCTU, CeJe3eHKY, IeYeHb, JerKue.
IlepeHocumKkaMu CIOp ABJIAIOTCA NTUIBI, JIETYUYNE MBIIIN, a TaK-
JKe Ipyrue KUBOTHBIE.

I'pubwl 6 #usnu wenogexa. MHOTVIE BUIBI NIJIAIOYHBIX T'DU-
00B ynorpebiiaioT B nuilly. HeKoTopble BUABI BEIPAIIIUBAIOT B MC-
KYCCTBEHHBIX ycJa0BUAX. Hampumep, B Halleii pecrmyOJinKe BBI-
pamuBaioT wamnunvorsvl (puc. 48) u gewenky (puc. 49).

YesoBeK m3gaBHA HCIOJb3yeT I'PUOBI B BUHOJEJUUN U XJe0Oo-
neuennu. HeKoTopble BUABI IMEHUIINJJIA IITUPOKO MCIIOJb3YIOTCS

Puc. 48. BulpawyBaHme WaMnnMHbOHOB Puc. 49. BelueHka 0OblKHOBEHHAs
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B MHUKPOOMOJIOTUUYECKOIl ITPOMBLIIIJIEHHOCT NPU IIPOU3BOIACTBE
OpPraHNYEeCKNX KMCJOT, BUTAMHUHOB M IPYTUX IIEHHBIX BEIIeCTB.
HexoTopble BUIbI MJIECHEBBLIX TI'PUOOB HCIIOJL3YIOTCS AJISA TOJY-
yeHUS 0EJIKOB, aHTUOMOTHUKOB, a TaKsKe IIperapaToB AJisd 00pPbObI
C BPEIUTEJAMH CeJbCKOXO3ANCTBEHHBLIX pacTeHuii. OTmeabHBIE
BUIbI IIJIECHEBLIX T'PHUOOB IIPUMEHSIOT OJs IIOJyYeHUS CBhIPOB
(poxdop u Kamamoep).

IIlnecHeBble rpulbbI, pa3BUBAACH HA IPOAYKTAX MUTAHUA, IIPO-
MBINIIJIEHHBIX MaTepuajax 1 MU3JeJuAX U3 KOXKU, JepeBa, OyMa-
I'm, IIJIaCTMAacChl, a TaK:Ke Ha IMPOU3BEAEHUAX MCKYCCTBA, BBHI3HI-
BAIOT UX IIOPYY W paspylleHwue.

ITocensisich Ha IPOAYKTaX MUTAHUA, 3€PHE, IIJIeCHEeBbIe IPUOBI
He TOJIbKO BBI3BIBAIOT UX IIOPYY, HO ¥ BBIAEJNAIOT AAbI, KOTOPHIE
Iaske B HEOOJBIIINX M03aX MOTYT BhI3BATh OTPABJIEHUS UYeJIOBEKa
M KUBOTHBIX. YUeHble OOHapy:Kmam oxoJjo 300 BumoB rpudos,
KoTophie BhIpabaTbiBaioT He MeHee 500 BumoB s10B. BoT mouemy
HeJb3sA YIOTPeOJATHL B IMHUINY U CKAPMJIKUBATHL CKOTY NPOAYKTHI
U 3ePHO C IIJIeCEeHbIO.

CoocobamMu 3amuThl TPOAYKTOB NUTAHUS OT I'PUOOB SIBJIAIOT-
ca ux cymia ((PpyKThI, MsACO, pbi0a), OXJIasKIeHNe U 3aMOpPaKuU-
BaHMe B XOJOAWJBHBIX YCTAHOBKAX M MOPO3UJBHBIX KaMepax,
3acaxapuBaHUe, U3TOTOBJIEHNE BapeHbs U JKEMOB.

I'pubObI-mapas3uThl MOTYT HOCEIATHCA Ha KYJIbTYPHBIX pacTe-
Husax. OHU mopaskaioT cTebJu, JIUCTbs, IIBeTKU, ILJIOALI, ceMeHa
pactenuii. IIpu aTOM poMCXOaUT 3HAUUTEJbHOE CHUMKEHUE yPO-
JKafHOCTU U KAYecTBa CeJbCKOXO3SIMCTBEHHON MPOAYKIIUMN.

» T'osoBHEBBIE IPHUOBI IIAPASUTUPYIOT HA XJIe0-
HBIX 3JIaKkaxX — IIIIeHuIle, oBce u aAp. I'pub-
HUIA 20JI06HU pacIiojiaTaeTcsa BHYTPHU CTeOJId
3y1aKoBoTO pacrenusi. ConBeTus pacTeHUH, IIO-
PasKeHHBIX TOJIOBHEH, M3-3a €e CIOp YEePHOTO
I[BETA BBITIIALAT KaK OOYTJIEHHBIE, IIOXO0XKUe
Ha TOJIOBeIIKYy (OTcioja W HasBaHue 00Je3-
HU — TOJIOBHS).

" i
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» I'pub cnopviHba Tapas3uTHUpyeT Ha 6ojee
yem 250 BuOax KYJLTYPHBIX U JUKOpAa-
CTYIINX B3JIaKOB, HO MIPEMMYIIeCTBEHHO Ha
p°ku. CIIOPBIHBSA IIOCEJISIETCA B 3aBABU I[BET-
KOB pacreHuii. Ilpu mopaskeHWUM pacTeHUH
CHOPBIHBEHN Ha MecTe 3aBaA3u (HOPMUPYIOTCA
ATOBUTBLIC YePHBIE POMKKHU (CKJIEPOIUU), CO-
CTOAIINE U3 IJIOTHO CILIETEHHBIX TU( rpuda.

4 P:xaBumHHBIE I'PHUOBI IIOBPEMXKJAIOT TKAHU
pacreHuii, HapyIias MIporecchl (POTOCHUHTE-
3a, OLIXAHUSA, UCIAPEHUS BOALI. JTO IIPHUBO-
IUT K IIOTepe yPOosKasd, a BO MHOTUX CJIyYaaX
3aKaHUYMBAaeTCsaA I'ubesibio pacreHuii. Pixas-
yuHHBIE TPpubbI mopaskaioT 6osiee 500 BUIOB
pactenuii. Boje3Hb, BbI3bIBaeMas PyKaBUNH-
HBIMHU IpubaMu, HA3LIBAETCSA PIKABUMHOIL.

» MyuHHCTOPOCAHBIE TPUOBI ITOPAKAIOT COT-
HU BUAOB pacTteHuii. Ha moBepxHocTH 3apa-
JKEeHHBIX OPraHOB pPa3BHBAETCA O0€JIOBATBIN
MUIEJUH, 00pasysa MYYHHCTBIH HajserT (OT-
ciofa ¥ HasBaHHe 00JIe3HM — MYUYHHCTAS
poca). 3aTemM MuIean TeMHeeT. MydYHUCTO-
pocsHbIe TPUObI — OMHAacCHbIEe IIapas3uThl IIIIe-
HUNBI, P:KU, JIOOWHA, KPBIXKOBHUKA, BUHO-
rpPagHOM J03kI, Ayba 1 Ap.

OCHOBHBIMH METOJaMM 3aIlUTHI PACTEHUH OT I'PUOKOBBIX 00-
JIe3HeH ABJIAIOTCA: CO3JaHUe M BhIpPAIIUBaHUE YCTOMUYMBBIX K 00-
JIEBHAM COPTOB, BBICOKAs KYJbTypa arpoTeXHUKU, paspaboTKa
U UCHOJIb30BaHUE 3(P(HeKTUBHBIX 1 0e30MACHBIX CPEICTB IIPOMU-
JAKTHUKHU U MOJaBJIEeHUA BO30yauTe el 00JIe3He.

OKo0JIO THICAYM BUAOB I'PuM0OOB, B TOM UHCJIE HEKOTOPhIE BUIBI
IPOJKIKeH, IMapasuTHUPYIOT TaK:Ke Ha JOMAIIHUX JKUBOTHBIX U
YyeJIOBEKe, BBIBbIBAs Pa3IUUHbIe 3a00JIeBaHUSA KOXKHU, HOT'TEH, BO-
jaoc. Takme 3abosieBaHNA HA3LIBAIOTCA MUKO3aMU UJIN I'PUOKOBBI-
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mu. OgHUM M3 caMBIX pac-
IIPOCTPAHEHHBIX  TI'PUOKO- 2
BBIX 3200JIeBaHUI ABJIAETCSA m e
MHUKpOCHOpHsA (cTpurymumit | = : :
guniaii). I'puboK mopasxkaer
BHEIIIHIE TOKPOBLI YeJjoBe-

Ka U XUBOTHBIX. YaCTBIA pyc, 50. Mukpocnopus
cIIoco0 3apaKeHuss — Tec-
HBII KOHTAKT C OOJIbHBIM
YeJOBEKOM WJN  JKHBOT-
HbIM. CTPUTYIIIUM JIAILIAEM
yaie 00Jiel0T IeTu, KOTO-
pble uUTpalT C 0e3TOMHBI-
MU JKHUBOTHBIMM — KOIII-
KamMu uam cobakamwu. ['pu-
OOK MOJKeT IlepeaBaThCA
1 Uepes JUUYHBIE Belu 00JLHOTO uejoBeKa. IIpu 3apakeHuu Ha
TeJe MOABJAITCSI HeOOJbININe BBLINYKJble HATHA KPaCHOTI'O IIBe-
ta (puc. 50). Koxa 3yIuT m IOKpPBLIBAETCA CYXUMU KOPOUKaAMU.
IIpu MUKpPOCIOPUU BOJOCHUCTOI UYACTU KOKH T'OJIOBBI CAMBIM Xa-
PaKTEPHBIM NPU3HAKOM SBJISETCA HaJWYME B ouare IOpakKeHUSA
00JIOMaHHBIX BOJIOC.

IIIupoKo pacupocTpaHEHHBIMU SBJISIOTCS MHKO3bI, IIPH KO-
TOPBLIX IIOpa’kaeTcs He TOJbKO KOKa, BOJIOCHI, HO U HOI'THU
(puc. 51). Muko3bI MOTYT IlepefaBaThCA OBITOBBIM IIyTEM IIPU MC-
MMOJIL30BAHUY OJHUX U TeX Ke I0JIOTeHell, 00yBU, OAeKAbl, 3y0-
HOIi IIeTKH, pacuecku u T. II. 'puOKOBBIM 3a00JeBaHeM MOKHO
3apasuThCA B OOIIIECTBEHHBLIX TyaJieTaxX, cayHax, OaHsax, Oacceii-
Hax, Ha miasikax. MHunupoBaHuio 00/Ie3HETBOPHBIMU IpubamMu
CIIOCOOCTBYET IIOBPEKIeHNe KOYKHOIO IIOKPOBAa — CCAAWHBI, Iia-
panuHbI, TPemuHbl. [l mpeaynpe:KIeHusa MUKO30B Heo0XOomau-
MO cOOJII0ZaTh IpaBUJa JUYHOM TMTHEHBI IIPU IIocelleHuu bac-
ceiina, 0aHu, cayHbI.

Puc. 51. Muko3 nanbLeB cTon
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BbiBoAabl. ® 'pubbI yUacTBYIOT B OOIIEM KPYI'OBOPOTE BEII[ECTB
B mpupoze. ® Muorue rpuObl BCTyIIalOT B cHMOMO3 C pacre-
HuAMu. " CbenoOHBIe I'PUOLI UEJOBEK yHOTPeOJAeT B IIHIINY.
® [InecHeBBbIe IPUOBLI U APOKIKU UCIOJB3YIOTCS AJIS IPOU3BOMI-
CTBa IIPOAYKTOB IIUTAaHU, JIEKAPCTBEHHBIX mpemapaToB. ® He-
KOTOpbIe IPpuObI HAHOCAT 3HAUUTEJbHBIN BpeJ YeJOBEeKY: BbI-
3BIBAIOT IIOPUYY IIPOAYKTOB IHUTAHNS, PaspyLIalOT HU3TEJIUA U3
IpeBeCHUHbI M Ko:Ku. ® ['puOnI-mapasuThl BHI3BIBAIOT Pa3JINU-
HbIe 3a00JIeBaHUS PACTEHUM, }KMBOTHBIX U YeJIOBEKA.

Mpoeepum cebs. 1. KakoBa ponb rpuboOB B KPYroBOPOTE BELLUECTB B 3KOCU-
N ctemax? 2. Kakve rpubbl BCTynalwT B CMMOMO3 C pacTeHnsMn? Yem xapak-
TEpM3yeTca Takoe B3auMMHoe coTpyaHudecTtBo? 3. Kakoe 3HauveHue umeroT
rpmbbl B XW3HW YenoBeka? 4. MNMoyemMy Henb3s ynoTpebnaTb B NULLY U CKapM-
NMBaTh XWUBOTHbIM 3arieCHEBESbIE NPOAYKTblI MUTAHUS, OBOLLM, DPYKTHI, Ce-
meHa? 5. Cyxapu n xpycTtawme xnebubl A0Nro He NniecHeBeloT. Ha ceexem
xnebe, mxeme n nupore ¢ dpykTamm ObICTPO MOSIBASIETCS HANET MAECEHU.
O6bacHuUTE NpuumHy. 6. Henb3s yHMUTOXaTh HECHEOOOHbIE N SO0BUTLIE TPU-

Obl. OOBACHUTE NOYEMY.

Wilds | ChopMynupyiitTe npaBuna NOBEAEHWS, KOTOPbIM HEOBXOAMMO eXeOHEBHO
—zy cnefoBatb, 4TOOblI HE 3apa3nTbCs rPUBKOBLIMI 3a00EBAHNSMM.

§ 13. JInwwanHukmn

I'yvnaa B ropogckoM napke, Jiecy, MOKHO YBUJIETh Ha CTBOJIAX
lepeBbEB U KYCTAapPHUKOB, Ha KaMHAX, KopdArax pejabedHbIe HAa-
POCTBHI UM «KYCTUKH» PasHBIX IIBETOB U (opM. Tak BBITIALAT
JIMITATHUKH.

Obuwan xapaxmepucmuka auwmainuroé. Teso aumaiHuKa
HOCUT Ha3BaHUeE CJioeBUIe MM TajaaoMm. CioeBuIle MOKeET ObITH
B BHUJEe KOPOUKU WMJU MJACTUHKU, IOXOKeil Ha JINCTOK, KYCTHU-
KOM WJIU CBUCAIOIIIUMM, CJIOBHO NJIWMHHAA 60poja, KOCMaMU.

JIumaHuKY — Trpynna >KUBbIX OPraHuU3MOB, CJOEBUIIE KO-
TOPBIX 00pa3oBaHO JBYMs OpTaHM3MaMMU — I'PUOOM U BOJOPOCJIS-
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MU (Uau nMuaHobaKTepusaMn),
HaxXOJAIIUMUCSA B CUMOMO3e.
I'pub mpukpernisger JauINam-

BepxHun kopoBon crom

HHUK K cy0cTpary, obecrmedn- KneTku
o BOOOpOCN
BaeT BOJOPOCJH BOZOH U pac-
TBOPEHHBIMH MHHePaJbHbI-
CepaueBuHa

MU BelllecTBaMU, 3aIllUIaeT
UX OT BbICBIXaHUsA (puc. 52).
Kopa, KoTopasa mOKpbIBaeT
CJIOEBHUIIlE CBEPXYy M CHHUIY,
COCTOUT W3 TIIJIOTHO IIepe-
IJIETEHHBIX TIPUOHBIX TU.
C mnoMoIbi0 KOPbI JIMIIIAM-
HUKN BIOUTHIBAIOT BJary.
Bogmopocis cHaG:xkaer rpub
CO3IaHHLIMU €I0 B IIPOIlecce
doTOoCHUHTE3a OpPraHUYeCKU-
Mu BelecTBaMu. IlosToMy JauHmIaiHUKU 00J1aJal0T YHUKAJBLHOMN
CIIOCOOHOCTBHIO CYIIIECTBOBATH B TAKMX YCJIOBUAX, KOTOPhIE CO-
BEPIIIEHHO HEIPUTOAHBLI IJA MKU3HU IPYyrux opraHusMoB. OHu
JKMBYT Ha TOJIBIX CKajJlaX W KaMHAX, KPBIIIIaX TOMOB, KOpe Jepe-
BbEB U Ja’Ke Ha CTeKJe. JIMIMMallHUKN pacTyT BCIOAY: B CYPOBOM
AnraprTumge, Ha Kpyuax Tubera, B IOJAPHON TYHAPE U JKAPKUX
nycThIHAX Adpuku m Asun. JIMImalHUKY IIEPEHOCAT KECTOKYIO
CTYKY, TOZaM1 MOKHYT B BOJie, He 00ATCA TOpAUYNX Jydel COJIH-
ma, «XKHUBOM» MNBLIBIO JIeTAlOT HajJa nycTbiHeit. Ho cTouT mM TOJIb-
KO IIOIIacTh BO BJIAYKHYIO Cpeay — OKMBAIOT.

B cocHoBBIX Jecax Bemapycu guimaifHMKU 4acTO CepPbIM KOB-
poOM YCTHJIAIOT IIOYBY, PACTyT Ha CTBOJIaX OdePEBbEB, CBUCAIOT
C BETBEM.

IIo popme TannaoMa JUINAKTHUKYN HOAPAa3IeJAI0TCS HAa HAKHUII-
HbIe (11 KOPKOBBIE), JUCTOBaThIe M Kyctucthie. Haubosee pac-
IIPOCTPaHeHbl HaKMUNHBIe JumaiHuku (oxkoso 80 % sBumos). Ux

puGHbIE rMdbI

Puc. 52. CtpoeHue cnoesuLla AnwanHmuka
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CJI0OEBUINle B BUJE KOPOUKHU IITPOYHO
cpacraeTcAd ¢ cyOCTpaToM M HEOTHe-
JIUMO OT Hero (pu3okapnoH, JeKaHo-
pa; puc. 53).

JlucroBaTbie JUMIAMHUKYN HUMEIOT
BUJ UYeNlyeK WJIMW IJIACTUHOK, KOTO-
pble KpemsaTcs K cyOocTpaTy myuyKaMu
ru¢d rpudba. OHu pacTyT Ha KaMHAX U
Kope nepeBbeB. Tak, B Benapycu ua-
CTO BCTpeUaloTCsA JUIIAaWHUKU KCAH-
mopus 30JO0TUCTO-}KEJITOTO IIBeTa U
napmeaus, Koropas ObIBaeT ceporo,
JKeJITOTO, 3eJIEHOBATOTO UJIM Oyporo
nBera (puc. 54, 55).

KycTuctble JaumaiiHUKU IIpen-
CTaBJAIT CO0OM «KYCTHUKU», oOpa-
30BaHHBIE TOHKHMU BETBAIIUMUCS
HUTAMHA WK cTBoaukamMu. OHU mpu-
KpeILIeHbl K MOYBe MJIM Kope JAepeBa
JIUIIL OCHOBAHUAMU, HAIPUMED KJA-
Oonus (puc. 56). Ilocensascr Ha pge-
peBbAX BO BJIAXKHBIX Jiecax, KYCTHU-
CThle JIMIMIAWHUKU O0pasyroT IJIWH-
HbIe KOCMBI — «0OpOJBLI», HATIPHUMED
ycHes 6opodamas (puc. 57).

B cocHOBBIX Jecax Ha MeCUYAHBIX
IIOYBaX PacTeT yempapus UcilaHicKas
(puc. 58). ITO KYCTUCTHIN JUMIANHUK
BpicoToir 10—15 cm. OrBapel u Ha-
CTOU IIeTPapUU KCIOJB3YIOTCS AJA JieueHusA 3a00JeBaHUI ITHUIIe-
BapUTEJBbHOTO TPaKTa, NPU OTCYTCTBUM amnmneTura. V3 meTpapuu
TOTOBAT TA0JETKM W TACTUJIKU [JIsT PaccachblBaHWA IIPU KalIlle.

PasmHOKaOTCS JIUMIAaRHUKU TJaBHBIM 00pasoM OecIIOJIbIM
myTeM — KYCOYKaMU cjoeBHUINa. B cyxXyio moroay xXpymnkue Jiv-

Puc. 55. Napmenusa
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IMIaWHUKYU JIETKO JIOMAIOTCSd U Pa3Ho-
cATCA BETPOM, *KMUBOTHbBIMU. B 0Osa-
TONPUATHBIX YCJIOBUAX OHU IIpopac-
TAlOT B HOBBIe cJoeBuiia. PactyT
JUNIAHHUKN OYEeHb MeIJIeHHO — OT
0,1 mo 10 Mmm B rop. JImmaiHUKHI
poaroxkutenu. OHU MOTYT KHUTH IO
HECKOJIbKUX COTEeH, MHOTIa HEeCKOJIb-
KHX ThICAY JIET.

Ponv nuwaiinuxkoé 6 npupode
U Xx03alicmeeHHOU OdeamerbHOCMU
yenosexa. VIzBecTHo oKoJyio 26 ThIC.
BUJOB JUINaWMHUKOB, IIIMPOKO pac-
IIPOCTPaHeHHBLIX B nmpupome. Her mx
TOJIBKO B MeCTaX, I'Jle BO3AYX CUJIBHO
3arpAsHeH BpedHbIMU rasamu. Jlu-
IMAaHUKN BeCcbMa YYBCTBUTENLHBI K
3arpsI3HEHUIO BO3AyXa. BOJIBIIIMHCTBO
W3 HUX IorubaerT B KPYIIHBIX T'OPO-
Iax, a TaKksKe BOJIM3U 3aBOJOB u (pad-
PUK. OTH WUCKJIOUUTEJbHO KU3He-
CTOMKMEe OPraHU3MBbI CJYKAT JIYUIIT-
MU IOKas3aTeJIMHU YHCTOTHI BO3AyXa.

JIumaiiHuku OOBIYHO IIEPBBIMU
3acesA0T Oe3:Km3HeHHBIe MecTa. [lo-
IIaB Ha TOJIbIe CKAaJIbl, OHU BBIJEJIS-
IOT TaK Ha3bIBaeMble JIMIIIANHUKOBbBIE
KUCJIOTBI, PACTBOPSAIONIE MUHEPAJII.
B TpemmHax wm yruyOJieHHMAX pas-
PBIXJIEHHON HMOPOABI 3a4ePsKMBAIOTCSA YACTUIGI IIBLJIM 1 OTMEPIIIre
YyacTu JUIIAMHUKOB, T/le OHU pasJaramTcsa. B pesysibraTe o6pasy-
eTcs TeperHoil, Ha KOTOPOM MOTYT MHOCeJAThCA pacTeHus. Takum
o0pa3oM, JIUIMTAWHUKKU BMECTe ¢ 0AKTEPUAMU U BOJOPOCIIMU CO3-
IaloT Ha CKaJaX YCJOBUSA IJIS »KUSHU APYTUX OPTaHMU3MOB.

Puc. 58. LleTpapusa ncnanackas
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Puc. 59. CbenobHble NMWANHUKK: @ — NULakHMKOBas MaHHa; 6 — rupodgopa

B x03diicTBeHHON [OeATEeJbHOCTH YeJIOBeKa BayXKHYIO POJIb
UIpaloT KOPMOBBIE JIUMIAMHUKY (HamrpuMmep, szeav). OHU ciry:KaT
KOPMOM CeBEepHBIM OJIEHAM, MapajaM, KOCyJaAM, JiocAM. SIreib
(unu oneHMit MOX) — 5TO cOOPHOe Ha3BaHMNE HECKOJbKUX BUOB
pona Kinagonusi. B TyHApe siresib 3aHUMAaeT OTPOMHBIE ITPOCTPAH-
ctBa. Hekoropble BuAbl JUMIANHUKOB (JIUWAllHUK08As MAHHA,
zupogopa; puc. 59) MCHOIBL3YIOTCA B OUINY JOAbMH. W3 HuUX
IMOJIy4yaloT KPacKu, COUPT, JIMIIIallHUKOBBIE KUCJIOTHI, JIEKApPCTBa
IJIsI JIeYeHUsA Pas3JIMYHbIX 3abosieBaHuii. HekoTopble BUABI uC-
OJIL3YIOTCA B IapdiomMepun 44 IPUJaHUA CTOUKOCTU apoMaTaM.

BbiBoAbl. ® JIMmmaiHUK — 5TO0 CHUMOMOTHYECKHI OpPraHu3M,
cocToAmMi n3 rpuba u aBTOTPO(GHOT0 KOMIIOHEHTa — BOJOPOC-
au (unm nuanobakTepuu). ® I'puOHOM KOMIIOHEHT o0eclieuunBa-
eT BOJOPOCJIb BOJAOM U MHHEPAJIbHBIMHU BEIIeCTBAMU, a B3aMeH
IMOJIyYaeT CO3JaHHble aBTOTPOMHBIM KOMIIOHEHTOM B ITPOIlecce
¢doToCUHTE3a OpraHUYecKUe BellecTBa. ® JIMIMaWHUKY ABJIAIOT-
cA KOPMOM [AJd OJIeHeH, CIysKaT ChIphbeM MJIA IOJyYeHUS JIU-
IMMAaWHUKOBBIX KHUCJIOT, KPACOK, JIEKAPCTBEHHBIX IIPEIIapaToB.

Mpoeepum cebs. 1. Yto npeacraBnsier coboit nuwanHMk? 2. KakoBbl B3au-
N MOOTHOLWEHMS rpmba 1 aBTOTPODHOrOo KOMMOHEHTA B COCTaBe CHOEBULLIA NN-
wanHmka? 3. KakoBbl 0COOEHHOCTM BHELUHErO CTPOEHUS CIOEBULLA PA3NYHBIX
rpynn avwanHmkos? 4. B yem 0COBEHHOCTU XM3HW nuwanHukoB? 5. Kak pas-
MHOXalTCs nnwanHMkn? 6. Mpubsl MOryT pactu B TeMHOTE. MoryT nu nuwain-
HUKM pacTn B TeMHoTe? OTBET 060CHylTE. 7. MNMoYemy N1wanHnKK1 He BblaensoT

B oTAeNbHoe LapcTBo? K kakomy LLapcTBy Bbl Obl MX OTHECN?



NnOoABEAEM UTOIU
pu6bI. INWaiHUKN

lPn6bl — ApepHble, NPeMMyLLECTBEHHO MHOTOK/IETOYHbIE reTepoTpodHbie
OpPraHU3Mbl, Te/10 KOTOPbIX COCTOUT U3 TOHKUX BETBALLMUXCA HUTENH — rud

)’KMBYT B no4se, BoAe, Ha OCTAaTKax OTMEPLUNX KUBOTHbIX U paCTeHVIl\/'I, Ha XXUBbIX

opraHusmax
Teno rpuba — muuenunii Cnocob nutaHmsa
(rpnbHuua) (retepoTpodbl)
i
|'.| ¢ _-l-' / ¢ \
P
fof wlie canpotpoobbl napasuTbl CUMBUOHTDI
A ',_'- PasmHoxKeHue: 6ecrnonoe (obpasoBaHue crnop,
S e NMOYKOBaHME, y4aCTKaMM MULLEINA) U NONI0BOE
Mpu6bI WnanoyHble:
cbeflobHble N Af0BUTbIE
LLnAanoYHble [pOXKKM MnecHesble LWinanka
Mnoposoe MnactuHKM
Teno
TpybuaTble HowKa
lpnbHuLa

lMnhacTtnHyaTtble

Ponb B npupoae: y4acTBYOT B KPYroBopoTe BEWECTB — pa3/iaratoT opraHMyeckmue
BELLECTBA 0 MUHEPA/IbHbIX, KOTOPbIE CMOCO6HbI YCBanUBaTb PAcTEHUA; CUMOUOHTbI
06pasyoT MUKOPM3Y C PacTEHMAMM; NapasUTUYECKMe Bbi3biBaOT 3a601eBaHNS
PaCTEHWUIM N XMUBOTHbIX

Ponb B XKU3HU YesioBeKa: ynoTpebneHune B NULLY, NPUMEHEHNE B MMKPOBUONO-
rMYECKOM NPOMBILLIIEHHOCTU N5 NoslyYeHua 6enkos, aHTUBMOTUKOB, B XxN1e60-
neyeHumn, NPOMU3BOACTBE CbipoB. HEKOTOpbIE BbI3bIBAOT 601E3HM KYbTYPHbIX
pacTeHWUI, YenoBeKa, Nopyy n3aenunii. BoipalMBatoT LWaMNMHbOHbI, BELIEHKK

JIMWaiHNKKM — cMM6UMOTHUYECKME OPraHU3Mbl, TEI0 KOTOPbIX COCTOUT U3 KNETOK
rpuba v sBogopocnu (uaHobaKTepun)

Nuwaitiuk ST ﬂ BE HakunHble,
= o . . b 3 1 i
. BepxHuit koposoii cioit | & =L ;_’;-p AVCTOBaTblE,
Bopopocnesas 30Ha ‘F' o i gt"?l"ﬁ ; . : KYCTUCTbIE
P Cconpuesma JINWANHMKM NepBbIMM 3acenatoT 6e3>KM3HEeHHbIe

MeCTa, C/IyXKaT KOPMOM AN KUBOTHbIX.
M3 HUX NONYYaKOT KPacKK, CNUPT 1 apyrue
TpuBHbIe b BeLlecTBa. HekoTopble MCNONb3YHOTCA B NULLY

HWKHWUI1 KopoBOI cnoii




masa OOLLAA XapaKTepucTuKa
pacTeHum

Br1r aiobuTe camar? HaBepHoe, KasKIbIii M3 Bac MOKET IIPHU-
TOTOBUTH €ro II0 cBoeMy perenty. CocraBbTe COUCOK U3 HATHU
OTOPOJIHBIX PaCTEHMII, KOTOPhle MOYKHO MCIIOJIb30BaTh B caJjiaTe.
B Bamem cnucke ecTh MOPKOBB? Torma B cajaT IOHJIET KOPEHb.
Eciu BBI BuIOpasm JIyK, TO AJA cajlaTa OyAyT MCIIOJIb30BAHBI 3€-
JeHble JINCThsA — IIepo. KaK HacueT HECKOJIBKUX BETOUEK IIe-
TPYmKU? ITO TOKe JUCTbs. ByayT Jum B BallleM caJjiaTe IOMU-
IOPBI, OTypPIIbI, cIap:keBasd (pacosb, 3esieHbIil ropoinexk? Kakwue
YaCTH PACTEHUU HCHOJIB3YIOTCA B 3TOM cjydae?

Bam yKe MHOTOe M3BECTHO O PACTEHUSAX, HAIIPUMEP HEKOTO-
pble UX YacTH. ITU YaCTU Ha3bIBAIOTCS OpPraHaMM.

N3 aTon rnaebl Bbl y3HaeTe:

* II0 KaKUM IIPpHU3HAKaM PACTEeHUA OTJIUYAIOTCA OT APYTHUX
OpPraHN3MOB;

IIOYeMy PACTeHUuS — KUBbIE OPTaHU3MBbI;

re pacTeHus OOuTAaIoT;

KaKOBBI OCOOEHHOCTU CTPOEHUSA PACTUTEJIbLHOUN KJIETKU;

YTO TaKOe TKAaHU U KaKue TKaHU 00PasyioT OpraHbl PACTEHUIH;
YTO TaKoe JKU3HeHHadA (opMa U KaKue KU3HeHHbIe (DOPMBI
XapaKTepHBbI IJId PacTeHUM.
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§ 14. PacTteHue — XXNBOW OpPraHuam

Ocnoénvie npudnarku pacmenuii. Kaxve pacreHus BbI 3Hae-
Te? Bosamo:xkHO, BBl HazoBeTe 0y0, Oepe3y, POMAWKY, Kle8ep, KO-
JOKOJbYUK, e]lb.

TeJsio pacTeHU pasgeseHo Ha opraHbl. Opram — 3TO YacThb Op-
raHm3Ma, BBINOJIHAIOIAA ONpeJesIeHHYI0 (QYHKIINI0 M MMeIolnas
IIPUCIIOCO0JIEHHOE IJIA 9TOTO CTpoeHMe. K opramam pacTeHUI OT-
HOCATCSA KOPEeHb, CTe0esb, JIUCThSI U Y HEKOTOPHIX I[BETKH.

Y OosbIIMHCTBA pPaCcTeHUII €CTh KOPHU, KOTOPBIEe yIep:KuBa-
IOT pacTeHUsA B ITOUYBe. KOpHM IIOTJIOIIAIOT BOAY U PACTBOPEHHBIE
B Hell MUHepaJibHbIe BeIlecTBa. JIMCTbSA BBINOJHAIOT (PYHKITHUIO
doTocuHTE3a, MCIapeHusd BoAbl 1 razooomeHa. Ctebesb CBA3LIBA-
eT KOPEeHb U JINCThA MeKIy co0o0ii. CTebesib ¢ PaCIOIOKeHHBIMU
Ha HeM JIMCThAMHN U MOYKaMu HasbiBaeTcAd mobderom. Crebeib,
JIUCThSA ¥ KOPEeHb — BTO BereTaTUBHBIE OPraHbl. ¥ OOJIBIITMHCTBA
pacTeHU# (POPMUPYIOTCA IIBETKH, M3 KOTOPBIX 00pasyioTcs ILIO-
nel 1 ceMmeHa (puc. 60). Tu opraHbI
BBIIIOJIHAIOT (PYHKIIUIO pasMHOMKe-
HUA U paccejieHUusA pacTeHUu.

Bce pacTeHMs MHOTOKJIETOYHBI.
WUx oprambl o0pasoBaHbI OIPOMHBIM
KOJIMYECTBOM KJeTOK. KieTKu Ju-
CTbeB U MOJIOABIX CTeOJieil comep-
JKaT 3eJIeHBbIN MUTMEHT XJIOPO(MUJLI,
CIIOCOOHBIN TOTJIOIIATh COJHEUHBINA
cBeT. Mcmonb3ysl COMHEUHYIO JHEp-
TUI0, PACTEHUSI CUHTE3UPYIOT M3 BO-
OBl U YIJEeKHUCJOr0 rasa opraHuye-
ckue BelrlecTBa. (BcnomHume, kakx
Ha3vleaemces amom npoyecc.) Opra-
HUYEeCKUe BellecTBa ABJISIOTCA CTPO-
UTEJbHBIM MAaTEPHUAJIOM MJIA MOJIO-
ABIX KJIETOK U OPraHOB PACTEeHUH, p,. 0o LipeTkv ropoxa,
a TakKiKe HMCTOYHMKOM DHEPIUU IJIA ero nnomsl U cemeHa
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Puc. 61. Cxema cTpoeHust KNeTok

Pas3JIMUYHBIX TPOIECCOB, IPOTeKAaINuX B HuUX. Takum obpasoM,
OOJIBIIIMHCTBO PAacTeHUN ABJIAIOTCSA aBTOoTpohamu. (Bcnomnume,
KaKue Op2aHuU3MblL HA3bLBAKOMCA A8Mompopamu.)

Ocobennocmu cmpoenus kiemorx pacmenuii. B 6-m Kiacce
BBI YK€ M3y4daJid, KaK YCTPOEHBI KJIETKU PAaCTeHUN M JKMBOTHBIX.
WUcnonb3ys pucyHok 61, cpaBHUTe cXeMbl CTPOEHUS PACTUTEJIb-
HOM W KWBOTHOH KJIETOK. KaKume CTPYKTYpPhI XapaKTepPHbI A
o0oux BUIOB KJeTOK? YeMm pacTureabHasdA KJETKA OTJIHYAETCS
ot :xkuBoTHOI? Temepsr moaseaem mror. O6a BHIa KJIETOK MMEIOT
- . o0IIre CTPYKTYpPhI. JTO IIUTOILJIa3Ma C OP-
-5 4 . '}j' . | TaHOUJAMM, SAAPO W ITUTOILIa3MaTHUYecKas

; MeMOpaHa, KOTopas OKPY:KaeT IIUTOILIa3My.
B pacTuTenpHO# KJeTKe eCTh 3eJIeHbIe ILja-
CTUABI — XJIOPOMJIACTHI, IPUIAIOIINE KJIET-
KaM 3eJIeHYIO0 OKpacKy (puc. 62).

IlmacTuabl OBIBAIOT TPEX BUIOB. XJIOPO-
IIJIACTHI COAEPsKaAT MUTMEHT XJIOPOPUJII — B
HUX OcCyIIecTBJAeTcsaA (oTocuHTE3. XJIOPO-
PyG. 62. X710pONAacTs ¢unn obpasyerca B XJOpoOILJacTax Ha CBETY.
B KJeTkax 9104em Eciu pacTeHMio cBeTa HeZOCTATOYHO, XJIO-
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UunTtonnasma HAppo JlenkonnacTbl

Puc. 63. JlekonnacTbl B KieTKax Puc. 64. XpomonnacTtbl B KneTkax
KOXWUUbI IMCTa TPagecKaHumm nnopa Tomata

podun paspyiiaercs. JleiiKkomaacTel — OecIBETHbIEC IJIACTHUIBI,
B KOTOPBIX 3allacarmTcsa YyIJIeBOABI (KpaxmaJ), OeJKU WUJIN KUPbI
(puc. 63). XpomomIacTsl COiepPKaT MUTMEHTHI KeJTOr0, KpacHO-
ro Ujau opaHKeBoro 1BeToB (puc. 64). OHu 00yCJIOBJIUBAIOT AP-
KYI0 OKpPacKy IIBETKOB U IIJIOJOB MHOTUX PACTEeHUH, KOPHEIJIO-
JIOB MOPKOBM, OCEHHIOIO OKPAaCKYy JIMCTHEB.

B pacTuTenbHBIX KJETKAaxX €CTh BAKyOJIM, 3aIllOJIHEHHbIE pac-
TBOPOM C Pa3JNUYHBIMU BeIlleCTBAMMP. OTOT PACTBOP HAa3LIBAETCS
KJIETOUHBIM cOKoM. Kak BbI 3HaeTe, KJIETOUHBIN COK OIpeHessieT
BKYC MHOTHUX ILIOAOB. BaKyosn SABJIAIOTCS HNCTOYHHUKOM 3aIlac-
HBIX MUTATEJbHLIX BEIECTB 1 Pe3epByapoM BOIbI B KJieTKe. Bia-
rojaps JaBJIEHUIO, KOTOPOE CO3TAI0T MOJIEKYJIbI BOABI B BAaKYOJIH,
JKMBBIE PACTUTEJbHBIE KJIETKU IOAAeP:KUBAIOT CBOIO YIIPYTOCTb.

CHapy:Ku pacTUTEJbHYIO KJIETKY IMOKPBbIBAaeT KJIETOYHAsA 000-
Jouka (KJeTouHas cTeHka). OHa MOCTATOUHO ITPOYHAS U 3alllU-
IjaeT KJETKY OT IMOBPEKIeHUM, IPOHNKHOBEHUA B Hee OaKTepuin
U APYrUX OPraHms3MOB. Y MHOI'MX KJETOK O0O0JIOUKAa JOCTUIaeT
3HAUNUTEJbHOM TOJIIIHNHBI. B 000J0UuKe ecTh cIeluajJbHbIe o0pa-
30BaHUSA — IIOPbI, IO KOTOPLIM pas3jJHNUYHbIe BEIeCTBA MOTYT Iie-
peaBuraThbCcsa U3 KJIETKU B KJIeTKYy. O00J0UKa HEKOTOPHIX KJIETOK
MIPONUTHIBAETCSA CIIEIMAJbHBIM BeIlleCTBOM. B pe3yiabTaTe 3TOTrO
OHA CTAHOBUTCS IIPOYHOI, TBEPJAON M HEIIPOHUIIAeMOM IJA pas-
JIMYHBIX BeIecTB (TOBOPAT, UTO 000JI0UKa oxpeBecHeBaeT). IIpu
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9TOM IIOCTYIJIEHUWE BEIeCTB B KJETKY IIpeKpallaeTcs, U ee KU-
BO€ COJEPIKMMOEe OTMUPAET.

B kieTkax pacreHuil ecth oopmieHHOe aapo. CiemoBaresb-
HO, PacTeHUdA, KaK IIPOTUCTHI U I'PUOBI, ABIAIOTCA d3YKapUOTaMU.

Pacrenuss — MHOTOKJIETOUHBIE DYKApPUOTUUECKUE aBTOTPOd-
Hble OPraHU3Mbl, BeTeTaTUBHLIE OPTaHbl KOTOPHIX BBITOJHIIOT
(byHKIIMY mUTaHUS, 3aHacaHuA 1 OOMeHa BeIecTB C OKPYyJKa-
IOIIEeN cpesoi.

BcnomHUTE, II0 KAKMM IPHU3HAKAM KUBbLIEe OPTaHU3MbI OTJIU-
YAIOTCA OT TeJl HeKNBOH IMPUpPoAbl. sKuBble OpraHU3Mbl TUTAIOT-
cs, OBIIIAT, BBLIAEJSIOT HEeHYKHbIe BeIlecTBa, Pa3MHOMKAIOTCH,
pacTyT, pasBUBAIOTCSI, PearupylT HA M3MEHEHUS B OKpPYIKalo-
meii cpexe. Bce sTu mpu3HaAKM XapaKTepHBLI U OJIS PaCTeHUI.
ITosToMy pacTeHUs — KUBbI€ OPTaHU3MBEI.

Pacnpocmpanenue pacmenuii. PacTeHusa pacrpocTpaHeHBI
Ha BCEM 3€MHOM Illape — OT JEeAAHBIX NYCTbIHb AHTAPKTHUABI U
ApKTUKU 10 ropAaumnx nycThiHb Adpuku (puc. 65). Bosbiie Bce-
ro0 BUJOB PacTeHHII 0OMTAET BO BJIAKHBIX TPOIIMUYECKUX JiecaX.

BosbIHCTBO pacTeHu JKUBET Ha CyIlle, HO MHOTHEe O0UTaIoT
B BOJ0OEMAaX MJM OKOJIO HUX. PacTeHMsA XOPOIIO IIPHCIIOCOOJIEHBI
K YCJIOBUAM CYIIECTBOBAHUS B PA3HBIX MECTOOOMTAHUIX.

Nsyuenuem pacrenuii 3anuMaercsa 0oranuka. OHa mccieayer
JKM3Hb PACTeHU, UX CTPOEHNe, PacIpPOCTPaHeHIe, B3aNMOCBA3b

MonapHbIn Mak Opxuoes Nayuua ronoedaTas

(ApkTika) (KJmHan Aaua) (nycTeia Caxapa)

Puc. 65. PacTeHusi, npom3pacTalolime B pasfiMyHbiX NPUPOLHbLIX YCIOBUSX
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C OKpYysKalolleil cpenoii m aApyr ¢ apyrom. M3yueHue OOTaHUKH
IaeT BO3MOXKHOCTH KaKJOMy M3 HAcC He TOJbKO y3HATh JKU3Hb
pacTeHuii, HO U IMPUHATHL aKTUBHOE yUyacTHe B OXpaHe IPUPOIbI
Y B parMoHAJBHOM MCIIOJIb3OBAHUU PACTUTEJIBHBIX PECYPCOB.

BbiBOAbl. ® PacTeHnss — MHOIOKJIETOUHBLIE aBTOTPO(HBIE Opra-
HU3MbI. ® IX Tesi0 pasgesieHo Ha BereTaTUBHBIE OPTaHbI — CTe-
0esb, JUCThSA WM KOPHHU. ¥ ][I pacTHUTEIbHOU KJETKU XapakK-
TePHBI IIJIaCTUALI, 000J0UKa W BaKyosu. ® Pacrenusa oOuTamoT
Ha BCeX KOHTHMHEHTaX 3eMJIU.

opraHmamoB? 2. Kakne ¢GyHKUMN BbINOMHAIOT BEreTaTUBHbIE OpraHbl? 3. HYem
pacTuTenbHas kKnetka OTAM4YaeTcs OT XMBOTHOM? 4. [loyeMy NNCTbS pacTEHUIA
3e/ieHble, a KopHU HeT? 5. Ecnm ocTaBuTb AOCKY nexartb Ha TpaBe, 4To Oyaer
C TpaBoOW nog, AOCKOM Yepes3 HECKOSIbKO AHEN U MOYEMY 3TO NPOU30NAET?

MpoBepum cebs. 1. 0 KakMM NpU3HaKkaM PacTeHUs OTINYaITCA OT APYrnx
n

"=" MpuBeanTe NpPUMEPDLI SABEHUI U3 XU3HU PaCTEHMIA, KOTOPbIE MOLTBEPXAAIOT,
=[/ 4TO pPaCTeHNs — XMBbIE OPraHN3MbI.

§ 15. TkaHn pacteHnmn

ITonamue o mkanax pacmenuii. Bbl, BeposaATHO, HEOJHOKDAT-
HO BUIEJU, UTO BO BPeMs CHUJIBHOIO BeTpa BBICOKME PacTeHUd,
0COOEHHO MOJIOAbIe, CIMOAI0TCS IIOUTU OO 3eMJIH, HO He JIOMAIOT-
cda. ITouemy sT0 mpoucxoguT?

YueHnle CUMTAIOT, UTO IIPEeJKAMU PACTEHUHN OBLIN BOJOPOCJIU.
B orimume ot BomopocJeil, KOTOPhIe B OCHOBHOM JKMBYT B BOJE,
pacTeHus roCHOACTBYIOT Ha cyire. MbI BUAMM KUX B Jlecax, Ha Jy-
rax m 06oJiorax, mo Oeperam pek m osep. VX BeIpaluBaioT B ca-
Iax, mapkKax M CKBepax, Ha IIOJIIX M B Oropojax.

OcBoeHHe pacTeHUSIMU CYIIN COIIPOBOKIAJIOCH (POPMUPOBA-
HHEeM y HUX IIPHCIIOCOO0JIeHUI, KOTOpPhIe 00eCHIeumIn MX BBIKU-
BaHNe B HOBBIX HA3€MHBIX YCJIOBHUSIX.

BcecomoMmHNTE, KaK YCTPOEHO TeJI0 MHOTOKJIETOUHBIX BOJOPOC-
Jei. ¥ MHOTUX BUAOB OHO COCTOUT ITPAKTHUUYECKU U3 OAMHAKOBBIX
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KJIETOK, W KaXKJas KJeTKa CIIOCOOHA BBLIMNOJHATH Bce (PYHKIIUU,
XapaKTepHbIe IJIs Bogopocau. A kak y pacrenuin? OyHKIIUU B
MHOTOKJIETOUHOM OPraHM3Me PACTEHUU BBIIOJHAIOT HE OT/IeJb-
HbI€ KJIETKH, a TPYIILI KJeToK. OgHa rpyIia KJIeTOK, HallpuMep,
BBINOJIHAET (PDYHKIIUIO 3aIUTHI, APyras — (QYHKIIUIO TPaHCIOp-
Ta BEIeCTB II0 OPTAHU3MY, TPEThA — OCYIIeCTBJIsAET (DOTOCUHTE3
u T. 1. TakuMm obpasom, IJs BBIIOJHEHUA (PYHKIUHA Yy pacTeHUH
(opmupyroTcsa pasHble BUABLI KJIETOK. IIpm 3TOM KJIETKU KaKIo-
ro BUIA PasjMyaloTCs II0 cTpoeHuio. [[Jig BLINOJHEHUWA OIIpeie-
J€HHBIX (PYHKIUN KJIETKU O0BeIUHAITCA B TPYIIBLI, KOTOPLIE
HAa3LIBAIOTCA TKAHAMU.

Tranms — 5TO rpynma KJETOK W MeKKJETOUHOIO BeIlecTBa,
CXOOHBIX II0 CTPOEHUIO, MPOUCXOKIEHUIO U BBIIIOJHAEMBIM
QYHKIIUAM.

Taxum o0pasoM, B pe3yJbTaTe OCBOEHUS PACTEHUAMU CYIIH
y HUX c(OpMHUPOBAJIUCH HE TOJBKO OpPraHbl, HO U TKaHU, U3 KO-
TOPBIX COCTOSAT OPTaHbI.

Buodv. mrkaneii. Y pacTeHHiI BBIJEJAIOT HECKOJbKO BHIOB
TKaHell: MOKPOBHBIE, MPOBOAAIINE, MeXaHNYeCKue, OCHOBHbIE 1
oOpa3oBaTeJIbHbIE.

ITokpoénble mrkanu 3amUIIAIOT TEJO PACTEHUA OT IIOTEPU
BJIaTH, IIePeIajoB TEMIIEpaTyp, MeXaHUUYEeCKUX IOBPeKIAeHUN,
IPOHUKHOBEHUSA MUKPOOPTaHMU3MOB.

OHu 006pa3oBaHbI "KUBLIMU UJIU MEPT-
BBIMHM KJIETKAMHU C IIJIOTHO COMKHYTBIMMU
YTOJMIEHHBIMU 000JIOUKAMU.

Mosiogbie moberu pacTeHWHA ITOKPBITHI
AIUAEPMUCOM. JTa TKaAHb MMeeT BUJ TOH-
KO ITPO3PAYHON KOKUIILI. OIMUIAEPMUC
COCTOUT M3 OJHOTO CJIOSA KUBBIX, ILJIOT-
HO OPUJIEralIinX APYTr K APYry KJIETOK.
Puc. 66. Onuaepmunc nvcta  IWJIETKY YaCTO MMEIOT U3BUJIUCThHIE CTEHKU
repaHu (puc. 66). Ha xiaeTkax smuaepmmca, Kak
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IIPaBUJIO, UMEIOTCS BBIPOCTBI — BOJIOCKK. BOJIOCKU OBIBAIOT ABYX
BUIOB — KPOIOIIHE M KeJe3ncThie. Uepes mocjenHne HaKaIlIu-
BAIOTCA U BBIJEJIAIOTCS Pas3jIMUYHBLIE BEIeCTBa, YaCTO Krydue. ITU
BeIllecTBa 3allUINAIOT PACTeHUS OT MOeJaHUs *KUBOTHBIMU. [[is
COOOIIeHNsI C BHEIIHEH CPeoil B SIHUAEPMIUCE €CTh CIeI[HaIbHbIe
oOpasoBanusa — ycrbuna. OHu 0O0pa3oBaHBI ABYMS 3aMBIKAIOIIU-
MU KJeTKaMu 0000BUIHOI (popMbl. MeKay HUMU MMEeTCS IIeJb,
yepe3 KOTOPYIO OCYIIECTBJIAETCA ra3o00MeH M MCIapeHue BOJIbI.

Co BpemeHeM BMeCTO snuaepMuca obpasyercs mpooka. Oma co-
CTOUT M3 HECKOJIbKUX CJIOEB OTMEPINUX KJIeTOK (pmc. 67). Kier-
KM OpoOKu 3amosiHeHbl Bos3myxoM. (Ilouemy?) s coolrieHus c
BHEITHEH cpefoil B IpoOKe o0pasyloTcd YedeBHUYKHM — Pas3pbIBHI,
3allOJTHEHHbIE OKPYTJILIMHU, PBIXJIO PACIIOJOMKEHHBLIMU KJIETKaMU.

IIpoeodawue mranu ciy:xar JJjd NepeJBUKeHUA IO opra-
HU3MY PacTeHUsS PAaCTBOPMMBIX IIUTATEJIbHBIX BEIECTB U BOILI C
PacTBOPEHHBIMU B Hell MHUHepaJbHBIMHU cojsamMu. OHU IpencTas-
JIeHbI JIy0oM u apeBecuHoii. Ilo mpoBomAmmM sjgeMeHTaM Jyba
OpraHuYecKue BeIllecTBa, o0pasymlluecs B JUCTbIX B IIPOIlEcce
(hoTocuHTE3a, IMEpegBUTAIOTCA BO BCe OpraHbl pacTeHusA. IIposo-
OANIIMY dJeMeHTaMu Jiy0a y OOJBIIMTMHCTBA PACTEHUN SBJIAIOTCA
cutoBuAHbIe TPYOKU. CHTOBUIHBIE TPYOKM — 3TO PAIBI BHITSIHY-
TBIX JKUBBIX KJIETOK, He mMelomux Axaep (puc. 68). Ix curoBun-

Knetkun-
CAyTHULbI

CurtoBngHble
TpyOKuM

CutoBngHas
nnacTmHka

Puc. 67. MNpobka Puc. 68. CutoBuaHbIe TPyOKM
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Hble IJIACTUHKY MPOHM3aHbl OTBepcTUAMU (Hanmomobue cura). He-
pe3 HUX MPOXOIAT TAMKHU ITUTOILIA3MBI, II0 KOTOPBIM M3 KJETKU B
KJIETKY IlepefaloTcs OpraHnyecKue BeriecTBa. PsaIoM ¢ CUTOBUJI-
HBIMHU TPYOKaMHU PAaCIIOJIOMKEHBI KJIeTKU-CIIyTHUIBI. OHU YCKOPS-
IOT IPOBeeHIe BEIeCTB II0 CUTOBUAHBIM TPYOKaM.

Boma u pacTBOpeHHbIe B Hell MUHepaJbHbIE COJU IIepeaBuUra-
IOTCSA OT KOPHEH B CTeOJIM U JIMCThS II0 IIPOBOAAIIIMM dJIEeMEHTaM
IpeBeCUHbl — Tpaxemaam mam cocynam. Tpaxeumabl — 3TO MepT-
BbI€ BBITAHYTHIE KJETKH C CHJIBHO YTOJIIEHHBIMU O00JIOUKAMU
U 3a0CTpeHHBIMU KoHIlamMu (puc. 69). CBA3b MeKAy HUMU OCY-
miecTBaAeTcsa uepe3 mopbl. Cocyabpl — OJIMHHBIE TOJbIE TPYOKHU,
COCTOMAINME 13 IeIIOUYEK MEePTBBIX KJIETOK — UJEHMKOB COCYZAa.
B momepeuHBIX CTeHKaX €CTh CKBO3HBIE OTBEPCTUA.

B cocras s1iy0a 1 ApeBecuHbI, IIOMIMO IPOBOASIINX 3JI€MEHTOB,
BXOJAT B3JIEMEHTHI APYTUX TKaHel (MeXaHWUYeCKUX W OCHOBHBIX).

Mexanuveckue mrkaHu COCTaBJIAIOT BHYTPEeHHU KapKac TeJa
pacrenusi. OHM TPUAAIOT IIPOUYHOCTL pacTeHusIM. MexaHnuecKas
TKaHb, 00pa3oBaHHAaA JKHUBLIMU KJIETKaMU, MMeEeT HepaBHOMEP-
Hble yToJIneHus obosgouexk (pumc. 70). Oma mpugaer opraHam
pacTeHUl T'MOKOCTh M 3JIACTUYHOCTH. Takas TKaHb BCTpPeUYaeTcd
B MOJIOABIX CTEOJIAX W JUCThIX.

YTonweHne
ob0orouku

KnetouyHas
CTEHKa

®©
;o: Bakyonb
T l YTonuweHve
060n04KM
Puc. 69. Tpaxenab! (a) Puc. 70. MexaHunyeckas TkaHb, 06pa30oBaHHas

n cocyn, (6) XNBbIMU KNEeTKaMm
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MepTBble KNeTKM BonokHo .
MexaHuJeckon Tkanm  (MPOLOIbHbIV pa3pes)
(monepeyHbI pa3pes) U

Puc. 71. MexaHnyeckasa TKaHb: BOJIOKHA

MexaHnuyecKkasd TKaHb, oOpasoBaHHAs MEPTBLIMHU KJIETKAaMH,
UMeeT PaBHOMEPHO YTOJIIIeHHbIE, OJPeBeCHEBIINE 000J0UYKH, IIPO-
IUTAaHHBIE OCOOBIM KJEHMKHM BeIIeCTBOM. JTO JejaeT 000JOUYKU
OUeHb NPOUYHBLIMU U HEIPOHUIAeMBLIMU JJIsI BOALI U ra3oB. Pasiu-
YaloT ABa THUIIAa TAKUX TKaHel: BOJJOKHA U CKJepeuabl. Bomokna —
yAJWHEHHBbIE KJIETKU C 3a0CTPeHHbIMU KoHIamu (puc. 71). KiaeTtknu
ILJIOTHO IIPUJIETAIOT APYT K ApPYyry. BoJloKHA BcTpedaroTcsa BO BCEX
opraHax pacTeHus B Buje TsaKeill. OHM MOryT OBITh pacCesHBI B
ITPOBOAAIIEN TKAaHM, cCOOMPATHCSA B TPYIIIILI UMW 3ajeTraTh CILJIOII-
HBIM I[UJINHIPUYECKUM KOJIb-
moMm. CKJepemabl mIpencTaB-
JAI0T cOo00M KJIETKW pas3HOU
GOpMBI C CHUJBHO YTOJIIEH-
HbIMU obosoukamu (puc. 72).
Ckaepeunbl 00pasyiT Ko-
CTOYKM TIJIOJOB (BUIITHU, CJIU-
BBI, IIEPCUKA), CKOPJYIIY Oope-
x0B. OHM BCTpeYalOTCA B M-
KOTHU IIJIOJOB TPYIIU, alBHI,

MNonocTb
KIEeTKM

PAOUHBI.
Ocnosénasa mrans (oc- MopoBbie
HO6HAA napenxuma) obpa- KaHaribl

30BaHa JKMUBBIMU KJETKaMH C Puc. 72. Cknepewnapl
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TOHKUMHU 000JIOUKaMu. BeTpeuaeTcsa BO BceX opraHax pacTeHUS.
OcHOBHAs TKaHb 3aHMMAaeT IIPOCTPAHCTBO MEKIY HMOKPOBHBLIMU,
IPOBOAANIMMY 1 MeXaHWUYECKMMHN TKAHIMMW. B 3aBHCHMMOCTU OT
BBINOJIHAEMON (DYHKIIUK PA3JINUYAOT HECKOJHKO BHJIOB OCHOBHOM
TKaHu. Pomocunmesupyrouias NAPeHXuUMHaAs MKAHb BCTPEUAET-
Cs B 3€JIEHBIX YACTSIX PACTEHUHN — JIUCThSAX M MOJIOABIX CTEOJIAX.
B nuTonsiaszme KiIeTOK (OTOCMHTE3UPYIOINell MapeHXnUMHON TKa-
HU MHOTO XJopoiaacToB. Ee pyHKIusa — (oTocuHTE3.

YacTh OpraHMUYeCcKNX BEIIeCTB, CHHTE3UPOBAHHLIX B JUCTHIX,
nmepeaBuUraeTca B cTebesb U KOPeHb U OTKJAIbIBaeTCA B 3alac B
IUTOILJIa3Me KJIETOK 3anacaruleil napenxumHnoi mxkanu. B xier-
Kax 9TOM TKaHU MMeIOTCA KPYyHNHbIe BaKyoJu. B KJIeTOUHOM COKe
BaKyoJiell OTKJIAAbIBAIOTCS BOJAOPACTBOPUMBIE 0€JIKMU, YTrJIEBOALI
(caxapa). 3amacHBIe BellleCTBa PACXOAYIOTCA B IIPOIlecce pocTa
pacTeHU, a TaKyKe Ha obecreueHUe KU3HEAEATEIbHOCTA KJIETOK
IPyTuX TKaHei. KJIeTKM HEKOTOPBLIX PACTeHUH OJIS YCIEIIHOTO
BBI)KMBAHUS B 3aCYIIJINUBBIX YCJIOBUSAX 3aIIacaioT BOIY.

Ob6pa3oéamenvHble MKAHU COCTOAT U3 KJETOK, KOTODHIE
CIIOCOOHBI AEJIUTHCA B TeUeHMe BCel KM3HU pacTeHus. KieTku
o0pa3oBaTelbHON TKaHU MeJKHe, TOHKOCTEeHHBbIe, C KPYIIHBIM
anpom (puc. 73). I3 nouepHUX KJETOK, IIOABUBIINXCA B PE3YJIb-
TaTe AeJeHUs 00pasoBaTeJbHON TKAHM, 00pPasyloTcd APyrue TKa-
HU pacTeHUs. Biaromapsa aeATelbHOCTH 00pa30BaTeIbHON TKAHU
pacTeHus pacTyT B AJUHY W Touinuuy. OOpasoBaTejbHBIE TKAa-
HU, KOTOpbIe 00ecIIeurBAIOT POCT PACTEHUSA B AJUHY, 3aJeraoT
Ha BepPXYIIKe PacTeHUs U KOHYM-
Ke KopHs. OHu Ha3LIBAIOTCA 8ep-
XYWeUHbLMU 00pa308ameibHblMU
mranamu. O6pazoBaTebHLIE TKa-
HU, KOTOpPbIe 00EeCIeurMBaiOT POCT
pacTeHuss B TOJINUHY (kKamoOuil),
Has3bIBaIOTCA O00ko8vimu. OHU pac-
Puc. 73. KneTku BepxylLIedHOi IIOJIaraloTCs B TeJie PACTEeHUS IIPO-
06PA30BATENBHON TKAHM JOJBHBIMU TSAKAMU WJIN CILJIOIII-
(cnpaBa — KNETKW YBENNYEHDI) HBIM KOJIBIIOM.
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B cocTaB pacTuTeNbHBIX TKaHEll BXOOUT TaKyKe MeKKJIeTOU-
Hoe BelrecTBO. OHO CKpemasaeT KJETKH APYT C APYTI'OM, 3aluIa-
eT UX, IPEISITCTBYeT MCIapeHUnI0 BOIHI.

BbiBOAbl. ® Opranbl pacTeHUI COCTOAT M3 TKaHel: MOKPOBHOI,
IIPOBOAAIIE, MeXaHW4YeCKOil, OCHOBHOI, 00pasoBaTeJbHOI.
® TkaHy — 9TO I'PYHNIBLI KJIETOK M MEKKJETOUHOI'O BeIlecTBa,
MMEOIe CXOJTHOe CTPOeHNEe, MPOUCXOKAEHNEe M BBIIOJIHIIO-
Imue oguHakKoBble (pyHKIuu. ™ IlogaBaeHne TKaHell, KaK 1 Op-
raHOB, CBA3AaHO C BLIXOJOM PACTEHUU Ha CYIIIy.

? Mpoeepum ceba. 1. Mo kakMm npu3Hakam pasnuyaioTcs TkaHu? 2. Kakue

N bYHKUUM BbINMOSHAIOT MOKPOBHbIE TkaHWM? MexaHudeckne? 3. Hazosute ums-
MEHEHMS1 B CTPOEHUN PaCTEeHW, KOTOpble CrocoOCTBOBANN OCBOEHWIO UMW
cywn. 4. Coenante npennosiokeHne, novYemMy HeKOTOpble TKaHW COCTOSIT U3
MepTBbIX kiieTok. CBOIM 0TBET 060CHYIMTe. 5. Knetkn anuaepmmnca npo3padHsl,
MOCKOJIbKY HE COOEepXaT XJI0poniacToB. Kakoe 3T0 MMEET 3HAYEHME B XU3HU
pacTteHnii? 6. Bam korga-nnbo npuxogunochb Habnopatb, kak pyeaT unmn pac-
NUANBAIOT BPYYHYIO KpynHble AepeBbs? Kak Bbl cuMtaeTe, 3TO Nerko genarb?
Moyemy gns aToro TpebyeTcs NPUIIOXKNUTb HEMASIO YCUINIA?

§ 16. MHoroob6pasune pacteHumn

Mnozoobpa3sue pacmenuii. PacTuresbHbIll MUp 60oraT u pasHo-
obpazeH. B HacTosmiee Bpems HacuutbiBaerca Oosiee 400 TrIc.
BUJIOB PAacTeHWI, KOTOPhle PACIPOCTPaHEHBbI HA BCeX KOHTHHEH-
Tax 3eMHOro 1mapa. Cpeau HUX eCcTb TUTaHTHI BbicoTOM 120—
150 ™M (cereoiiu, s6karunmol) U cOBCeM KPOXOTHBIE, BEJIMUMHOM
0,3—0,4 cm (packa).

Buodakt. Camoe Gonblioe OepeBo Ha 3emne —
CEKBOWSI ruraHTckasi, Unn MamoHTOBO Aepeso. [o-
cturaet BbicoTbl 100 1 Gonee MeTpoB, CTBOJI A0
10 m B gnametpe. Xueet go 3 Thic. net. Ha pu-
CYHKE Bbl BUOWUTE TOHHENb B HUXHEN Y4acTu CTBOMA
CEKBOIM, YEPE3 KOTOPLIN CBOOOAHO MPOE3XAET aB-
TOMOOWUSIb.
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PacreHusa pasiuyaioTca ¥ 10 HPOAOJIKUTEILHOCTH KU3HU.
OnHU KUBYT BCErO HECKOJIBKO MeCAIEeB (BECHAHKA 6€CEHHAL —
1,5—2 mecsamna). A HekoTopsle n1yonl pactytr 300—400 er.

PasunoobOpasHbl pacTeHUs II0 BHEIITHEMY BHUIY U BHYTPEHHEMY
CTPOEHUIO.

MHusnennvie gpopmov. pacmenuii. PacTeHus cymectByiT B
BHUJEe PA3IMUYHBLIX KHU3HEHHBLIX (pOpM — JIepeBbeB, KYCTapPHUKOB,
KyCTapHUYKOB, TPaB.

JHKuzunennas ¢gopma — dTO cBOeoOpa3HBIN BHENTHUIN BUJ pac-
TEeHUsA, OTPAKAIOIIUN ero MPUCIOCOOJIEHHOCTh K OIpeJeJieH-
HBIM YCJOBUSAM OKPY KaloIleil cpeibl.

Yem mepeBo oTamuaeTcAd OT KycrapHuka? UToObl 9TO ycTaHO-
BUTh, BCIIOMHUTE, KaKue Bl 3HAETe JepeBbs, KycTapHuKu. Kak
OHM BBITJIAZAT? B uem cocroAT pasamumsa Mme:xkay HuMu? Jlaa
lepeBbeB, KaK BBl 3HaeTe, XapaKTepPHO HaJW4YuWe OJHOTO CTBOJIA
(puc. 74). IlepeBbad — OOBIYHO KPYIIHbIE PacTEeHWA C MHOTOJIET-
HUM JEePEeBAHHCTHIM CTBOJIOM. ¢HKHBYT JepeBbA OT HECKOJbKUX
eCATKOB IO HECKOJbKUX cOTeH (MHO-
raa TeICcAY) JeT. TUIMUUYHBIMY JepPeBbs-
MU HaIllell MPUPOIHON 30HBI ABISIOTCS
0yo, Oepesa, auna, KJjieH, ACEHb, PAOU-
Ha, OCUHA.

Y KycTapHMKOB He OOUH CTBOJI, a
HECKOJIBKO CTBOJUKOB (puc. 795). IIpo-
MOJIKUTEJbHOCTD JKU3HU KyCTapHUKA
MOKeT OBITh OYeHb OOJIbIIIOH, HO OT-
IeJIbHbIe €er0 CTBOJUKU KUBYT CpPaB-
HUTEJbHO Hemoaro (mo 2 Jjer, HaAIpu-
Mep, V Maaurbl 1 1o 60 jetr y cupernu).
B mHamwmx Jjecax IIMPOKO pacHpocTpa-
HEHbl KYCTapHUKU: oOpewHuk (aewiu-
Puc. 74. [ly6 yepeluyatelii Ha), KpywuHa, Oepeckrem. B GoraHuU-
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Puc. 75. CupeHb Puc. 76. Tonybuka

YeCKUX cajaxX, mapKax " CKBepaX, B HaJUCATHUKAX Pa3BOIAT
CupeHb, LYOYWHUK, NY3blPenaoOHUK U AP.

Kycrapamuku — 3TO MajleHbKUE KyCTapHUKHU. BbicoTa mx
He mpeBbinmiaer 1 M. OHM HIMPOKO pacHpocTpaHeHBI B TYHIpE,
BBICOKO B ropax, Ha 0oJjioTaX, B XBOMHBIX JiecaX. K HUM OTHO-
CATCA YepHUKa, OpycHuka, zonyourxa (puc. 76) m np.

TpaBbl, WiIu TpaBAHUCTBHIE pacTe-

HUS, UMEIOT OOBIUHO 3eJIeHble COUHBIEe
HeonpeBecHeBeBIue crebiu. OHU ya-
CTO HU)Ke JIepeBbeB U KYCTapHUKOB.
Ho ectv m uckawuenusa. Bbopuesuk
CocHo8CK020, HampuMep, HOPOH BHI-
pacraeTr BBIIIIE UYeJIOBEKa. JTO pacre-
HUe Ba’sKHO XOPOIIIO 3HaTh, Belb OHO
agoputoe. Ilpm CONPUKOCHOBEHUU
C HUM Ha KOXXe 00pasyloTcs OKO-
ru (puc. 77). OmacHOo Oy YejioBEKa
BABIXaHWE apoMaTa B3TOr0 pacTeHuHd,
IBLIBIILI, COIPUKOCHOBEHUE C COKOM
UMW pocoil Ha 3TOM pacTeHuu. Bpico-
KUMU PACTYT NOOCOLHEeYHUK, KpaAnuea
osydomHas, usan-yait (cm. puc. 78,

c. 84). TpaBbl OBIBAIOT OAHOJIETHUMU, Puic. 77. BopLLeBMK COCHOBCKOFO
IBYJIETHUMU M MHOT'OJIETHUMU. N OKOMM Ha KOXE



Puc. 78. Bbicokne TpaBbl: Kpanvea, MBaH-4amn

OgaonerHue pacrenus (puc. 79) KUBYT B TedeHUEe OIHOTO
roga. BecHoil miau JjileToM OHM Pa3BUBAIOTCA W3 CEMSAH, 3aTeM
IIBETYT, 00OPas3yIioT IJIOABI C CeMEHAMM M IIOCJIE STOTO OTMHUPAIOT.
OpgHONETHUMU SABJAIOTCA, HAIPUMED, MAPbAHHUK OYOpasHbLil,
nacmyuvs CYmKa, cypenka.

AByneraue pacreHus (puc. 80) :KuByT nBa roga. B mepsBbIit
roJl y HUX PasBUBAIOTCA BereTaTuBHBLIe opraHbl. Ha BTOpO# ron
(opMupyroTcss HOBBIE ITOOETH, PACTEHUS IIBETYT, 00Pas3yioOT ILJIO-
IbI, ceMeHa M K OCeHH OTMHupAT (JOHHUK XMcelmuvlil, C8eK./a,
MOPKO08b, KaAnycma).

Y OosbIIIMHCTBA MHOTOJIETHUX TpaB (puc. 81) Hamg3eMHBbIe
moberu IocJie IIBETEHUA UM IIJIOJOHOIIeHUusa oTrMupaiTr. I3 ocras-
mieics MHOJ 3eMJeld YacTu Ha OyAYIIUHA TI'oJ Pas3BUBAIOTCA HO-

MapbsiHHVK [4yGpaBHbIiA MacTywbsi cymka Cypenka

Puc. 79. OgHoneTHne pacteHus
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[ OHHUWK XenTblIn

Puc. 80. lynetHue pacTteHus

Bble pacTeHUA. K MHOroJIleTHUM TPaBAHUCTBIM PACTEHUAM OTHO-
CATCA: YUKOPUllL, 1100KaA 08YLUCMHASA, HUBAHUK, 00YBAHUUK, NO-
OOPONHCHUK.

BoabIIMHCTBO MHOTOJIETHUX TPaB B TeUeHMNE KU3HU IIBETYT U
IIJIOJOHOCAT MHOTO pa3. [lpyrue IBeTyT U IJIOJOHOCAT OLUH pas
B JKU3HU U IOCJEe 9TOTO IeJIUKOM OTMUPAIOT, HAIIpuMep 0aMmOyK.

Buodakt. Bambyk — camoe GbiCTpopacTylliee pac-
TeHne Ha 3emJsie. 3a CyTKM OH MOXET BblpacTu 6onblue F |
yeM Ha 1 M. 9TO camas Bbicokasi Tpaea, AOCTUraoLlas
B BbicOoTy 40 M. lNpounspacTtaet B BocTtoyHon u KOxHOM
Asnn. ObpasyeT 3apocnau. LLnpoko mcnonb3yetcs 4ye-
JIOBEKOM Kak CTPOMWTENbHBIA 1 NOAENOYHbIA MaTepuan,
aHasor ApeBeCuHbl.

Linkopwui

JTobka aBynucTHas HuBsiHMK

Puc. 81. MHoroneTHue pacteHus



86

Mmaea 4. OOWasa xapakTepucTuKa pacTeHun ai

Ponv pacmenuii 6 npupode. Kaxk Bbl 3Haere, pacTeHUs, HC-
IMOJIb3YSA DHEPIUI0 COJIHEUHOT'O CBETa, CUHTE3WPYIOT W HaKaILJIHU-
BalOT B CBOUX OpraHax opraHuueckue BemiecTBa. IIpu ¢gorTocuH-
Te3e B OKPY/KAWIIYI0 cpedy BbIfendeTcda Kuciopon. Pacrenus,
TaKuM o00pasoM, 00ecIeumBaIlOT OPraHMUYECKUMU BeIeCTBaMU
U KHCJIOPOJOM BCe KUBBIe Opranm3mMbl Ha 3emJje. B xome ¢oro-
CUHTEe3a PaCTeHUs IIOTJIOIIAIOT M3 BO3AyXa YIJIEKUCJILIN Ta3 u
TeM caMbIM ITPEJOTBPANIalOT HaKOILJIEHUE ero B aTMocgepe.

3acesAsa MOBEPXHOCTD CYIIN, TOKPHIBAaA 3HAUUTEJIbHbBIE YUACT-
KU 0e3BOAHBIX IYCTBHIHb WM TOIKMNX OO0JIOT, IPOHUKAA B I'TyOUHBI
IIPECHBIX U COJIEHBIX BOJOEMOB, IIOJHMMAsACHh BBICOKO B TOPHI,
pacTeHus1 (POPMUPYIOT PaCTUTEJIbHBIE COOOIIECTBa, B KOTOPBIX
obuTaroT pasJauuHble KUBOTHBIE. Jleca, jgyra, BOJOeMbl — BTO U
SKUJININE, 1 KOPM JIJIS »KUBOTHBIX. Be3 3e/leHbIX pacTeHUM KU3Hb
Ha 3eMJie TaKoii, KaK MBI ee 3HaeM, Oblja ObI HEBO3MOJKHA.

BbiBOAbl. ® PacTeHus CyIecTBYIOT B BHUIE Pa3JIUUYHBIX JKU3-
HEHHBIX (hopM: JepeBbEB, KYCTaPHUKOB, KYCTaAPHUYKOB, TPaB.
® TpaBbl OBIBAIOT OJHOJETHUMM, ABYJIETHUMMN W MHOTOJETHU-
Mu. ® JlepeBbsA, KYCTaPHUKMN, KYCTADHUYKN — MHOTOJIETHUE
pacTeHusi. ® PacreHus o0ecrieunBalOT OPTaHUYECKUMM Bellle-
CTBaAaMU U KMCJIOPOJOM BCe JKUBbIE OPTaHU3MBbI.

Mpoeepum cebsa. 1. Kak Bbl cuuTaete, B CBSA3W C 4eM BO3HWUK/IM pPasHO-

N 0OpasHble XM3HEHHble GOpMbl pacTeHuin? 2. MNpuBeguTe nNpuUMepbl U3BECT-

HblX BaM [OepeBbeB, KYCTAPHWKOB, KYCTapHMYKOB. YeM OHM pasnuyaioTtca?

3. B 4yem cocTouT pasnnyive mMexzay OgHONETHUMU U MHOFONETHUMUK TpaBamMm?

4. MpuBeonTe NpUMepbl ABYNETHUX pacTeHuin. OBoCHyITe, NoYemMy UX Tak Ha-

3biBaloT. 5. O6bsACHMTE, NoyeMy 6e3 pacTeHM HEBO3MOXHO CYLLECTBOBaHME
BonblIMHCTBA BakTeEpPUiA, BCEX TPUOOB U XMBOTHBIX.

”=:'y Mcnonbays pecypcsl VIHTepHeTa (Mnv apyrue UCTOYHWUKM), HalauTe CBEAeHUs

0 TOM, KakoW >XW3HeHHOl dopMon npeacTaeneH 6aHaH. CocTaBbTe KpaTkoe
coobLeHne 06 aTom pacteHmn. [oe npondpactaeT? Kakor BbICOTbl MOXET A0-
cturaTtb? Kakylo AsivHy 1 WMPUHY MMEKOT ero ncTba? CKOMbKO KMMOrpamMmmMoB
niogoB nony4yaitoT B CPeJHEM C OOHOro pacTeHus? B kakoe Bpems roga co-
OupaloT ypoxain? Pacckas 3anuwmTte B paboyyto TeTpanp.



NnOABEAEM UTOIU
O6wwan xapaKTepUCTUKA pacTeHU

PacTteHUa — MHOrOKNETOYHbIE 3yKapuoTUYecKkue aBToTpodHbIe OpraHn3mbl, TeNo
KOTOPbIX Pa3geneHo Ha opraHbl — KOpPEeHb, cTebenb, NUCTbA

PacnpocTpaHeHbl No BceMy 3eMHOMY wapy. BoNbLMHCTBO pacTeHuit obutaeT Ha
Cylle; MHOTMe — B BOA0EMAX MU OKOJIO HUX

O6onouka Litonnasma fAapo [Ona KNeTok pacTeHU XxapaKkTepHbl: 060104Ka
(kneTouHas cTeHKa), naacTMapbl TPEX BUAOB
(xnoponnacTtbl, NnenMkonnacTbl, XPOMONANACTbI),
BaKyO0/11, 3aMN0/IHEHHbIE PAaCTBOPOM Pa3INYHbIX
BeLLecTs

PacTteHus, Kak v Apyrue }X1MBble opraHU3mbl,
NMUTAKOTCA, AblWAT, BbIAENAKOT HEHYXHbIE

! BeLWEeCTBa, Pa3MHOXKAOTCA, Pa3BUBAOTCA, PACTYT,
Xnoponnactbl Bakyonb peaI'MpyIOT Ha UameHeHunA B Opr)KaPOIJ.I,EI‘;I Cpe,ﬂ.e

OpzaHbl pacmeHuli
0bpa3zoeaHbl MKaHAMU.
TKaHuU — 2pynnel KAemok u
MeXK1emo4yHo20 seuwjecmea,

06pa308arenb|-|b|e OCHOBHble

bokoBas BepxyLueqHaﬂ doTocUuHTE- 3anacatowan

CXOOHbIX 110 CMPOEHUIO, (Kamuii) supyroLLan
npoucxoxcoeHuro u
8bIMoMHAEMbIM PYHKYUAM
MpoBoaAwme MexaHunyeckue
*u3HeHHble %/
dopmbl pacTeHumn / o /
Cocyapl CutoBugHble [peBecHble U NybsiHble
TPYOKM BOJIOKHa
MoKkpoBHbIe
Yctbnue
.2 b - =
k. =L .
KycTapHuuek
Tpasbi: BecHAHKa CekBolin
KycTapHuk MHOro/IeTHWE, ABY/IETHUE, BeceHHasa
flepeso onHoneTHNE rMraHTCKasn



masa CMNOpoOBbIE pacTeHus

Obpamtanu g Bbl BHUMaHUe, ObIBasg B Jecy, Ha cBoeoOpas-
HBIA PACTUTEJIbHBIN Mup?

IToutTu Ha KaKAOM IIIary 37ech BCTPEUAIOTCA y30opuaThle JIU-
CThs TAaIIOPOTHUKOB, HATIOMUHAIOIINE OTPOMHBIE 3eJIEHbIe IePhs.
Bo BimakHBIX HUBMHAX, OBparax MOXKHO YBUAETh XBOIIU C Xa-
PaKTEPHBIM UJEHUCTHIM CTPOeHUEM. A HA MOBEPXHOCTU BJIAXKHOM
IMOYBHI UM Ha KaMHAX — HEXKHbIe 3eJIeHble KOBPHI MXOB. 37eCh
MOJKHO OTBICKATHb PACTEHUS C IIOJ3YUYMMHU CTEeOJIAMU U IIPUIIOJN-
HATBIMU KeJTOBAThIMHU «KOJOCKaAMMH» — 3TO ILJIayHbI. Bce atu
pacTeHUs HUKOTAa He IIBETYT W He 00pa3yIoT ILJIOJOB U CEMSH.
Kax Xe oHU pasMHOKAIOTCSI?

N3 aTon rnaBebl Bbl Yy3HaeTe:

e KaKue PacTeHUs HAa3bIBAIOTCSA CIIOPOBLIMU U IIOUEMY;
e KaK IIPOUCXOAUT Pa3MHOKEHIE CIIOPOBBIX PaCTeHMIT;

e KaKoe 3HaUeHUe B IIPUPOJe NMEIOT CIIOPOBLIE PACTEHUS;
e uTO TaKkoe Topd, KaK OH 00pasyeTcs W I'Je MPUMEHSIeTCH.

Bbl HayuuTecCh:

¢ OTJIMYUATL CIIOPOBBLIE PACTEHHUS OT APYIUX IIpeAcTaBUTe el
pacTUTeJIbLHOTO MUPA;

® CpaBHUBATL CIOPOBBIE PACTEHUS MeEXKIYy cOo00ii, HaXOIUTh
CXOJICTBO U Pa3JIUUUSI.



§ 17. Mxu
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§ 17. Mxmn

INonamue o cnopoévix pacmenusnx. K cnopoBbIM pacTeHUAM
OTHOCATCS MXWU, HNAIIOPOTHUKH, IJIAYHBI M XBOIu. Bce oHU 00-
Pa3yIOT CIIOPHI, ITOCPEACTBOM KOTOPBIX PA3MHOYKAIOTCS U PACIpO-
crpaHsaioTcA. IToaToMy MX ¥ HA3BIBAIOT CIIOPOBLIMU PACTEHUSMU.
(Bcnomnume, wumo makxoe cnopa.) CnopoBble pacTeHUs oOuTa-
IOT B Pa3JIUYHBIX KJIMMATUUYECKUX yCJOBUAX. OgHAKO OOJIBITMH-

CTBO M3 HUX IIPOM3PACTAET Ha BJIAKHBIX
y4acTKaxX, IIOCKOJIbKY [IJSA IIepeaBUiKe-
HUA MYMKCKUX raMeT (CIIepMaTO30U0B)
IIPpU TOJIOBOM IIpollecce MM HeoO0XOau-
Ma Boja.

INonamue o mxax. BeiBasa B jiecy niau
cobupasa KJIOKBY Ha 00Ji0Te, Bbl, BEPOST-
HO, BHUAeJM HeOOJIBbIIINE 3eJeHoBaTo-Oe-
Jiecble MJIA 3eJIeHOBATO-Oyphble pacTeHud,
pacTyimue OTAeJIbHBIMY OCTPOBKAMU WUJIU
IMOKPBIBAIOII[ME IOYBY CILJIOIIHLIM KOB-
poMm. 9to — mxu (puc. 82).

Pacnpocmpanenue u cpeda obuma-
Hua mxo06. B HacToslllee BpeMsa 1M3BECTHO
OKO0JIO 25 ThIC. BUJOB MXOB, IIIMPOKO pac-
IIPOCTPAaHEeHHBIX HA BCeX KOHTHHEHTAX.

Oco0eHHO MHOIO MX BO BJAMXHBIX
Tpomuueckux Jecax. Ho Hemaso u B
IPYyTUX MPUPOAHBIX 30HaxX CeBepHOTO

MOJIyIIapus.
Ha Bompoc, rae B Halleil 30He pa-
CTYT MXH, OTBET IPOCT — MNPaAKTHUUYECKU

Be3ne. B jecax, Ha GoJsiorax, Jiyrax, Ha
IepeBbsax, KamuAX (puc. 83). Make Ha
KpbIlIax # cTeHax aomMoB. HexoTopbie
MXH KUBYT B BOJE.

Puc. 82. Mox KyKyLLKW1H fieH
1 ero kopoboukn co cnopamu

Puc. 83. Mox, pacTtywmi
Ha KamHe
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OcobeHHOCMU cmpoeHus u
npoyeccoé ru3nedeamenvbHocC-
mu mxo6. Mxu — 35T0 He0OJb-
mue (0T HECKOJNbKUX MUJIIN-
METPOB [0 HECKOJbKUX CaH-
THMETPOB), IIPENMYIIIECTBEHHO
MHOTOJIETHIE TPAaBSIHHCTLIE Pac-
TeHusA. HeOoabiime pasmepbl
MXOB OOYCJIOBJIEHBI OTCYTCTBU-
eM MexXaHUYecKOM TKaHu. Teja
OOJIBIIIMHCTBA MXOB COCTOAT W3 CTe0JIell, MOKPBIThIX MEJKUMU
aucroukamu. IlosTomy nx Ha3bIBAIOT JIMCTOCTEOCIBFHBIMU. B mipu-
poze CYIIIeCTBYIOT MXM, KOTOPbIe He MMeIOT cTebJell 1 JINCThEB,
Hanpumep mapwarHuyus (puc. 84). Teno saToro mxa IpeacTaBJIsgeT
co00I1 cJI0oeBUIIIE.

Y MX0B oTCyTCTBYIOT HacrodAmue Kopuu. Ha HuKHen udacTtu
cTe0JII Y MHOTUX MXOB 00pPa3ylTcAd HUTEBUAHBIE BBIPOCTHI —
pusounbl. Ka'Kabpiii pusoujg IIpeACTaBIIAET COOOUM BBITAHYTYIO
KJIETKY MJIM HECKOJBbKO KJETOK. PusougamMyu MXU IPUKPEIITIOT-
cA K rpyHTY. IIpu momomiu pr3ou 0B MXHU IIOTJIOIIAIOT U3 IOYBHI
BOJY M MUHepaJbHbIe BelecTBa. OTCyTCTBUE HACTOAIMX KOPHeI
OrpaHWYMBAET MOCTYIJIeHNEe BOJALI M3 IOYBBI. B CBA3M C 3TUM
MXW BIHTBHIBAIOT BOAY €Ille M BCEil MOBEPXHOCTHIO Tesaa. IloaTomy
OHHM MOTYT KUTh HPAKTUUYECKU Be3Zle — ObLJ OLI TOJBKO BO3AYX
JOCTATOYHO BJIAYKHBIM.

PasmHOKa0TCS MXU TOJIOBBIM M OecmoJibiM (00pasoBaHuEM
cmop) cumocobamu. PaccMoTpuM pasMHOKEHHE MXOB Ha IPUMepe
3eJIEHOT0 MXa — KYKYWKUHaA JbHa. 1lo cpaBHEHHUIO ¢ APyruMuU
MXaMH KYKYIIKUH JIeH — KPYIIHOe pacTeHue, NOCTHUTaloIlee B
BeIicoTy 12—20 cm (cMm. puc. 82).

Ha Bepxymikax OJZHUX pacTeHHII 3TOTO Mxa (POPMUPYIOT-
cAd MY’KCKHe OpTaHbI IIOJIOBOTO PasMHOKeHUuA (TaKue pacTeHUs
Ha3bIBAIOTCA MY:KCKHMHU). B HHMX 00pasyioTcsa MYKCKHUE II0JIO-

Puc. 84. MapluaHums
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BbIe KJIETKH CO JKTYTHUKaMH — cliepMaTo3ouabl. Ha BepxyIrmkax
IPYTUX pacTeHu#l ((KeHCKUX) (pOopMHUPYIOTCS KEHCKHE OPTaHbI
IIOJIOBOT'O PAa3MHOKEHUs. 3IeCh CO3PeBaIOT JKEeHCKUEe raMeTbl —
annerJgeTku. MyKCKHUe U KeHCKUe pacTeHuA TEeCHO collpuKaca-
I0oTCA APYT ¢ Apyrom. Bo BpeMsa HOKIAS WM IIPU OOMJIBLHOII poce
CIIepMAaTO30UALI IIIBIBYT K dAlmnexjgerkaM. OIuH cIepMaTo30-
U] CJINBaeTCA C AUIEKJETKON — IIPOMCXOIUT OILJIOAOTBOPEHUE.
OmromoTBOpeHrEe B 9TOM cCJydae, KaK BUIUM, HEBO3MOXKHO 0e3
Boabl. Ilpu camaHuMM ramer obpasyeTcs 3Urora. ITO — IIOJOBOE
pasmHo:keHUe (puc. 85).

KeHckoe
pacTeHue

\ Anueknetka

Cnepmarosounabl

oy %
-
by =

Mono;:u;fé 7

g

!
_r

Myxckue opraHbl  >KeHckue opraHbl

acTeHus
P My>xckoe MnonoBoro MonoBoro
:\ pacTtedne pa3MHOXeHUs Pa3MHOXEHUS
% o= )'
% ‘\ | OnnopoTeBopeHue
o oj
lMpopacTtaHue /
cnop

Puc. 85. PaaMHOXEHME KyKyLIKMHA NbHA
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3urora MHOTOKPATHO OeauTcsa. M3 o0pa3yoluxcsa KJIEeTOK
dopMupyercss KopoOouka Ha HOMKKe — cropaHruii. B HeMm co-
3peBaioT cnopbl. IloKphITad KOJODAauUKOM KOPOOOUKAa HaAIOMIHA-
eT CUAAIIYI0 Ha BeTKe KYKYIIKY. ITO CXOJCTBO JAJI0 OCHOBaHUE
IS Ha3BAaHUA «KYKYIIKUH JIeH». Korga crmopsl co3peBaioT, KOJI-
MauoK UM KPBIIIeUYKa KOPOOOUKH OTIaLAalo0T, CIOPHI BBICHIIIAIOTCS
M PaccemBaIOTCA BETPOM.

BepoaTHo, BBl He pas3 HaOgOgaaN, Kak Ha MecTe KOCTPHU-
Imja B Jiecy uepes3 HEeKOTOpoe BpeMs moaBadAioTca Mxu. OTKyzma
3leCch B3AJUChL MXM? MXHU BBIPOCIH W3 CIOP, HPUJIETEBIINX II0
BO3OYXY.

Ecau cmopsl momazaioT B 0JIaronpusTHBIE YCJIOBUSA, OHU IIPO-
pacraior. B mouBe m3 mpopociieil cnopbl padBUBaeTCA AJMHHASA
TOHKAasA BeTBAINAACS HUTH 3€JIEHOTO IIBeTa, HallOMMUHAIOIIas 3e-
JIEHYIO BOJOPOCJb. B majnbHelillleM Ha HUTAX 00pa3yoTCA IMOUKH,
M3 KOTOPBIX BBIPACTAIOT HOKPBIThIE JHCTHIMM MOJIOABIE pacTe-
HUA KYKYIMIKKUHA JbHa. OQHU U3 5TUX PACTeHUHN MYKCKUe, APY-
rue — KeHCKUue.

BbiBoAbl. ® PacTenus, KOTOpbLIEe Pa3MHOMKAIOTCA M PACIIPO-
CTPAHSAIOTCS IIOCPEACTBOM CIIOP, HA3LIBAIOTCS CIIOPOBBIMU. ITO
MXHU, IaIOPOTHUKM, ILIAYHBI M XBOIu. ® Mxu — HeOOJbIINe
TPABAHUCTBIE PACTeHUs, OOMUTaoI[ue MoBceMecTHO. ™ Tejo
OOJIBIIIMHCTBA MXOB 00pasoBaHO cTe0JIeM M JINCThbAMMU; Y MHO-
I'UX eCTh pu3ouabl. ® PasMHOMKAIOTCA MXU OECIIONLIM U II0JIO-
BBIM CIIOCOOaMM.

MpoBepum ceba. 1. Kakve pacteHusi HasbiBaoTCa crnopoBbiMn? 2. Oxa-

N paKTepU3ynTe CTPOEHUE KYKYLUKMHA NbHa. 3. Ha OCHOBaHUW Kakmx NPU3HAKOB

MXW OTHOCHATCS K pacTteHusam? 4. Kak nponcxoguT pasMHOXEHME KYKYLLKMHA

nbHa? 5. Kakue ycnoBusi HEOOXOAMMbI 4J1 MOJSIOBOr0 Pa3MHOXEHUSI MXOB?

6. CpaBHuTe mMxu 1 Bogopocan. Kakume npuaHakum y HUX oBLLME U YEM OHU
pasnunyaiTca?



¢ ii ."'f '8 18. CarHoBble Mxu. 3Ha4YeHNe MXOB

93

§ 18. CharHoBblie MxuU. 3Ha4YeHue MXOB

Ha rTopdanbix 60Ji0TaX M B CBHIPBIX JIeCaX CILJIOIIHBIM KOB-
poM paspacTaeTrcs cepedpucTo-6esblii MOX charHym, UJIu TOpds-
HON MOX.

Cmpoenue u pazmnodcenue caznyma. Cihaznym — MHOTO-
JleTHee pacTeH’e C CUJIbHO BeTBAIUMcA cTebisem (puc. 86). Ha
KOHITaX BEPXHUX BETOUEK y charHyMa pasBUBAIOTCA KOPOOOUKH,
B KOTOPBIX CO3PEBAaIOT CIIOPBI. B oT/iMYmMe OT KYKYIIKMHA JbHA
U OPYTUX 3€JeHBbIX MXOB, c()arHOBble MXU HE MMEIOT PU3OUIOB.
OHU TOIJIOIAIOT BOAY ¥ MUHEPAJbHBIE COJIM BCEIl ITOBEPXHOCTHIO
cTebJIsA U JINCTHEB.

Crebesib 1 O0KOBBIE BETOUKMU OOJBINMHCTBA BUAOB charmyma
MMOKPBITHI MEJIKUMU CBETJIO-3€JIEHBIMU JUCThAMU. KaKIBbIN JHUCT
COCTOUT M3 OJHOTO CJIOA KJETOK ABYX BuA0B. OZHU M3 HUX KU-
BbIE, 3eJIeHbIe, COAEPIKAT XJOPOIIacThI. [[pyrue KJIeTKu — MepT-
Bble, KPYIHbIe 1 OecIiBeTHLIE, JIUIIIEHHbIE AApa U ITUTOIJIa3Mbl.
MepTBble KJETKH PACIIOJAraloTCI MEXKAY JKUBBIMHU KJETKaMU
(cm. puc. 86). ITo BogoHOCHBIE KJIETKU. OO0JOUKH 3TUX KJIETOK
MMeEIOT IIOPBI, Uepe3 KOTOpble BIUTHLIBAETCA BOAa. BOIOHOCHBIE
KJIETKU JINCTBEB U CTeOJiell CIIOCOOHBI Uepe3 MOPHhI MHOTJIOINATh
OT'POMHOE KOJHUECTBO BOABI U AOJITO ee yaep:KuBaTh. Carnosnie

Knetka
Kopo6ouku C xrioponnactamu

MepTBble
BO3yXOHOCHbIE

= BeTouku
%~ CnneHyartbiMu
nmcTbAMK

Crebenb

Puc. 86. Mox cdarHym, cnpaBa — KJIETKM €ro 1McTa nog, MMKPOCKOMNOM
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MXM PeryjJupyloT BOAHBLINA 0aJIaHC 9KOCHCTEM, B KOTOPBIX IIPOM3-
pacTtaoT. Bo BpeMsa oOMIBHBIX MOMKIEil OHHU IIOTJIOIIAIOT U yIaep-
JKMBAIOT BOAY. B 3acyIlJIMBBIA IIepUOL MXM IIOCTEIEHHO OTHAOT
BOAY B OKpPYsKaloiyio cpeny. IIpu sToM MepTBbIe KJIETKIM 3aII0JI-
HAITCA BO3AYXOM (OTCIOZA BTOPOE Ha3BaHIE — BO3AYXOHOCHBIE
KJIETKH) W MPUAAIOT PACTeHHUIO OeJILIil IIBeT.

IIpu oueHsb BBICOKHX MJIM OTPUIATEJbHBIX TEeMIIepaTypax, Je-
dunuTe BIaru Bce KU3HEHHBIE IIPOIECCHI ¥ MXOB PE3KO 3aMen-
JAITCA. ITO CIOCOOCTBYET BBLIKMBAHUIO MXOB B TeUEHUE IJIU-
TeJHHOTO BpeMeHHU (MHOIAA AeCATHUJIETHII) B 9KCTPEeMaJbHBIX yC-
JOBUAX.

» CharuoBble MXU — MOIITHbIE HOTJIOTUTENNU. HEKOTOphle U3 HUX CIIOCOO0-
HBI TIOTJIOTUTH KOJUUYECTBO BOABI, MIPEBBIIIAIOIIEe X COOCTBEHHYIO CYXYIO
maccy B 20—25 u gake B 35 pas.

PasmHoKkaeTcsa cparHym Tak JKe, Kak U KYKYIIIKUH JieH, Oec-
IOJIBIM M TOJIOBBIM cIiocobamu. My:KcKue M KeHCKUe OPTaHbI
IIOJIOBOTO Pa3MHOMKEHHUA y c(arHyMa pacliojararTcd Ha OJHOM
pacTeHuu.

O6pas3oeéanue u ucnoanv3oséanue mopga. B tex mecrax, rue
mocessieTcs cparHyM, HaKaIJIHMBaeTCd MHOTO BJaru. UeM CUJIb-
Hee cparHyM paspacraercsd, TeM OO0JIbIlle BOAbI HAKAaIJIHMBAaeTCHd.
Tak maumHaeTrca 3abogaumBaHue MecTHocTu. Co BpeMeHeM yua-
CTOK, 3aCeJIeHHBINA c(parHOBBIMUN MXaMMU, IIpeBpaliaeTcsa B 60JI0TO.
OrmMupamoIiye HUMKHNE YacTH II00eroB carHyMa BMecCTe C OPY-
TMMU pacTeHUAMU MOCTENEeHHO IIpeBpalnamTca B Topd. Charaym
pacTeT BEPXYIIIKOM, a HU)KHAA YACTh €ro, MOrpy’Kasch B BOIY,
IIOCTEIIeHHO OTMHUpaeT. B KieTkKax cdarmyma CoOmep:KHTCS Kap-
0oJ10Basi KUCJIOTA, KOTOPAs 3aMeJseT IIPOIecC Pa3JIOKEeHUs OT-
MepIIuX yacTeil. @parMeHTHl APYTUX PaACcTeHUM, COCECTBYIOIIUX
co charHyMOM, B TaKUX YCJOBUAX TaKiKe pasJjaramTcs KpaiiHe
MeJIJeHHO. OTOMY CIOCOOCTBYeT M HeHOCTATOK Kucjaoponga. I'ox
3a TOJOM MOJIYPAa3JOKUBIINECS OCTaTKI PAaCTeHUI HacJauBaloOT-
cA Opyr Ha apyra. B peayiabTaTe mosryuaeTrcs Topd.
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» B ciosax Topda coxXxpaHSIOTCA HepasJoKUBIINNeCS ITHU JePeBbeB, KOPHH,
YacTH BETOYEK, IIBLIbIIa PaCTeHUI, JKUBIINX ThICAUeJeTHA Hasazx. Ilpu
OCyIIIeHNM W paspaboTKe 00JIOT B TOJIIe Topda MHOTAA HAXOLAT cCOXpa-
HUBIIINECH OCTAHKM! HOTUOMINX B 00JIOTE XMBOTHBIX.

Topd uconoanbsyerca Kak TOIJAMBO. B ceabCKOM X03AHCTBe
TOP() NPUMEHSIOT B KauecTBe yAOOpeHUA, Ha IIOJACTUIKY JKUBOT-
HBIM. V3 Hero msroraBJuBaiOT TOP(OIIEepPerHOMHbIe T'OPIIOUKU
JJIsi BBIpAIIMBaAHUS paccanbl. Topd IPUMEHAIOT AJSA MYJbUUPO-
BaHUSA MTOYBBLI (MOBEPXHOCTHOE MOKPBLITHE IIOUBBI), UTO IIPEAOT-
BpalIllaeT ee mepechbIiXaHle U CAEePKUBAET POCT COPHAKOB.

W3 Ttopda moaydaroT ApPeBEeCHBINI CIIHPT, KapOOJOBYIO KMCJIO-
Ty, IIJIACTMACCHI, BOCK, mapa)uH 1 APyrue IeHHble MaTepHuaJIbl.

» Harmma cTpaHa mMeeT 3HAUMTEJIbHBIE 3amackl Topda. PaspaboTka Topds-
HBIX MECTOPOKIEHWI — BaKHaAA OTPACJb IPOMBINLIeHHOCTH. TophaHuT-
KJ HCIOJB3YVIOT M KaK CeJIbCKOXO03diCTBEeHHbIe yroAbs. IIpaKTHUKa HOKa-
3ajia, YTO WHTEHCHUBHOE OCYIIeHMe 0O0JOT YaCTO IIPUBOAUT K HM3MEHEHUIO
KJINMAaTa U IPUPOAHBIX JIAHAIMIA(PTOB, K HAPYIIEHUIO BOJHOIO OajaHca Ha
0oJIbIIKNX Tepputropudax. Kpome Toro, Maorme cgargoBslie 00J0Ta IUTAIOT
NCTOKY PEK U PYUYBLEB.

Ponv mxo6 6 npupode. Mxu — HeIpUXOTJIVBBIE DPACTEHUS.
Ounu obmTarT Ha KaMHAX, CKajlaX, OOHAKeHHBIX IMeOHUCTHIX U
IeCUaHbIX YYaCTKaxX 3eMJIM, He IIPUTOAHBLIX IJSA JKU3HU APYTUX
pacTenuii. 37ech OHM BBICTYHAIOT KaK MEePBOIIOCEJEHIbI. Mxu
AKTHUBHO paspyHIaloT TrOpHy mopoxay. OHU BHeAPSIOTCA PH30-
UIaMI B MHUKPOCKOIMUYECKH MeJIKHe YIJIYOJeHus U TPeIUuHKU
Ha moBepxHocTH. OTMepIIIre OCTaTKM MXOB IIOCTEIIEHHO CO3JAl0T
oboraileHHbI OPraHNYECKNMMU BeIlleCTBaMU CyOCTpaT, IPUTOX-
HBIN IJIS 3aceJIeH’s APYTUMU PACTEHUSIMMU.

Mxu mepBLIMU 3acCeJISIOT IOKapHUIla, KOCTPHIIA, JeECHbIe
TPOIIBI.

OmgHaKO MXHM MOTYT UT'PaTh U OTPHUIIATEJLHYIO poJb. Ilocess-
sACh Ha Jyrax, B jJecax, MXHU CILJIOIIHBIM KOBPOM IIOKPBLIBAIOT IIO-
YBYy, 3aTPYAHSAS MHOCTYILIeHIE K KOPHAM BO3Ayxa. OTO BeAeT K
3aKHUCJEHUIO TOYB 1 3a00JIAUMBAHUIO TEPPUTOPUU.
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B snecy camMmIkomM BBICOKUI M I'YCTOII MOXOBOU IIOKPOB MOJKET
IPensATCTBOBATL HOPMAJbHOMY BO300HOBJIeHHIO Jeca. CemeHa
JIECHBIX PACTEHUI 3aBHCAIOT Ha IIOBEPXHOCTH MOXOBOT'O MOKPOBa
W, He JOCTUTras IIOYBBI, ITOTHOAIOT.

Benuko Tak:xe 3HaueHHWe MXOB Ha 00Ji0TaX, OCOOEHHO TeX,
KOoTopble 00pa3oBaHbl charHyMOM.

Hcnonvzoeanue mxos. CharHoBbie MXU HMEIOT TPU II0JIE3-
HBIX CBOICTBA: BBICOKYIO THI'POCKOINYHOCTH (CIIOCOOHOCTH IIO-
TJIOIIATh BOAY M3 OKPYJKaIoIleil cpeabl), BLICOKYIO OaKTEePUIUI-
HOCTBH (CIIOCOOHOCTHL yOMBATh OaKTEPUM 3a CUET BBIAEJIAEMbIX
BeIIeCTB) M BBLICOKYIO BO3AYXOIPOHUIIAEMOCTh. Biiaromapsa sTuMm
cBoiicTBaM c(arHoBble MXM HCIOJIB3YIOTCSI B PasHBIX 00JIACTAX.
Emie B XIX B. c(parHOBbIe MXMW HCIIOJb30BaJHN IJIsI M3TOTOBJIE-
HUA MePeBA30YHBIX IMaKeToB. IIpu HeXBaTKe IePeBA30UYHBIX Ma-
TepuaJioB c()arHyM HCHOJIB30BaJICA 1 BO BpeMs Besmukoit Oreue-
cTBeHHOU BouHBI. O06ja1asd BRICOKOM I'MTI'POCKOIIMYHOCTBIO, TaKOM
MaTepuaJj JIETKO BINTHIBAET KPOBb U JAPyrue KUAKOCTH. B Ha-
CTOsAIlee BPEMs CO3MAH SKCIEePHUMEHTAJbHBIN MHHOBAIIMOHHBINA
MaTepuaJ Ha ocHoBe caruyma. OH OTJIMYHO BINTHLIBAET BJIATY,
o0JiajaeT PAHO3AKUBIAIOIIUMU W Ae3UH(MDUIIUPYIOIIUMU CBOI-
ctBaM. ITosTomMy aTOT MaTepmas IIPEKPACHO IMOAXOAUT IJIS MU3T0-
TOBJIEHISI IIAMIIEPCOB, IIOATY3HUKOB, THI'MeHUYECKUX CcaJI(heToK.
Cdaruosnle MXU IPUMEHSIOTCA B HAPOJHON MeIUIIMHE IIPHU Jeue-
HUU II0Pe30B, OOMOPOKEHUII 1 0KOr0B.

Mxu, B IepByI0 ouepeab c(harHoBbie, UCIIOJb3YIOTCA KaK DKO-
JOTUYECKHU YMCTBIN yTemauTeab. IIpu crpouTesnbecTBe ¢cpyoOB HO-
MOB c(parHyM 3aKJIaAbIBAIOT MeXKAy OpeBHaMu. BaKTepuIiugHbIe
CBOMCTBaA MXa He II03BOJIAIOT OpeBHaM ruuThb. Kaxk HaTypaJibHBIN
YTeILINTEeJh MOX HCIOJL3YVIOT B ITUEJOBOACTBe. lloMelleHHBINH
IIOJ yJei, OH IOIJIOIaeT M3JUIIKKU BJaru, Ae3uH@UIUPYyeT BO3-
IyX, UTO IIpedoTBpaIrnaeT 3abojieBaHNe ITYEJITHON CEMbH.

CharmoBsle MXHW HCHOJB3YIOTCA IIPH XPaHEHUU ILJIOAOB U
CceMsAH, TaK KaK OaKTepUIMAHbIC BeIecTBa 3alllUIIAI0OT HUX OT
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3arHUBaHUS. YBJAKHEHHBINM MOX NPUMEHSETCS IJsd YIIaKOBKH
M TPAHCIOPTUPOBKU UYEPEHKOB M Ca’KeHIIeB JpPeBEeCHBIX pac-
TeHUN.

BbiBOAbI. ® CharHoBble MXU COCTOAT U3 CTEOJIA U JUCTHEB, PU-
301JbI OTCYTCTBYIOT. ® CTebim M JINCThS COJEPsKaT BOJOHOC-
Hble KJIETKH, KOTOphIEe IIOTJIOIAIOT M YAEPXKUBAIOT OOJBIIIOE
KOJIMUYEeCTBO BOAbl. Biiaromapsa sToMy MXU PeryJanupyOT BOIHBIM
0aJaHC SKOCHCTEM, B KOTOPBIX mpomsdpacrairoT. ® Cdarmosnie
MXHX 00pas3yoT TOpd, IIUPOKO HCIIOIL3YEeMBbIl YeJIOBEKOM.

Mpoeepum cebsa. 1. Yem otnmyaetcs cdarHym OT KYKYLIKMHOMO fbHa?

N 2. OTtyero cdarHym He 3eneHblid, a cepebpucTto-6enblii? 3. MNMoyemy charHym

Ha3bIBalOT ewe TopdsHbIM MxOM? 4. Kak ocylecTBASEeTCa nuTaHue cdarHo-

BbIX MX0B? 5. [oyeMy HyxHO oxpaHaTb 6onoTta? 6. Noyemy Bcnesn 3a ocBoe-

HMEM charHOBbIMM MXaMn ONpPeneneHHoN TEPPUTOPUN YePES HEKOTOPOE Bpe-

Msi HabnopaeTcs ee 3abonaymBaHne? 7. Kak Bbl cuMtaete, Ha YeM OCHOBaHO
NPUMEHEHNE MXOB AJ1 MYNbYMPOBAHUS MOYBbI?

ocTpoBa NcnaHous. OTOT OCTPOB SIBASIETCH BaXKHeWLleln Hay4Hoh nabopaTto-
puer nog, OTKPbITbIM HEOOM. BbISCHUTE, MOYEMY OH BbI3Bas TaKOW MHTEpPeC y
yyeHbIX. PacckaxunTte 0gHOKNACCHMKaM, YTO TaMm Bbino HanOeHo.

%Ham,ﬂme cBepeHnss 06 octpoee CypTceil, KOTOPbIi PacrnonoxeH BOAU3K

§ 19. NMNanopoTHUKM

Pacnpocmpanenue nanopomHukoe. B TeHUCTBIX jecax U CblI-
pBIX OBparax pacTyT MNAllOPOTHUKN — TPaBAHUCTBHIE PacTeHUd,
pe:xke — IepeBbs ¢ KPYIHBIMU, CUJIBHO PACCEUEHHBIMU JINCThIMMU.

ITamopoTHUKM IMUPOKO pacIpPOCTPaHEHBI IO BCEMY 3e€MHOMY
mapy. Hambosiee MHOTOUMCIIEHHBI 1 pa3HooOpasHbl oHu B IOro-
Bocrounoii Asun. 31ech MAaTOPOTHUKY CILJIOINDL ITOKPBIBAIOT II0-
YBY IIOJ] TIOJIOTOM Jieca, PACTyT Ha CTBOJIaX IEPEBHEB.

ITamopoTHUKHM IpPOM3pAcCTAlOT KaK Ha cylle, Tak X B BOJeE.
BosbIImHCTBO BCTpeUyaeTcss BO BJIAYKHBIX TEHUCTHIX MECTaX.

OcobenHocmu cmpoeHus U npoyeccoé iu3HedeimenbHo-
cmu. Bce mamopoTHUKW MMeOT cTebau, KOpHH m JucThbA. Cre-
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0eJib Y OOJILIIIMHCTBA MAIlOPOTHUKOB
HaIlleil 30HBbI CKPBIT B IIOYBE U pac-
TeT Topul3oHTaJbHO (puc. 87). Ot
cTe0JIs1 OTXOAAT KOpHU. JIucThs ma-
IIOPOTHUKOB HAa3LIBAIOTCS BaMH.

Y mDamopoTHMKOB XOPOIIIO pas-
BUTBI IIPOBOAAIINE U MEeXaHNUYeCKUe
, A TKaHu. Biarogapsa sToMmy OHU MOTYT

Baiin < NG AN OOCTUIraTh GOJBIINX pasmepos. Ila-
(nueres) B a) IOPOTHUKHU OOBIYHO OBLIBAIOT KpPYI-

MoaseMHbIit Hee MXOB, a B JPeBHOCTH JOCTUTAJIH
cTebenb BoIcOTEL 20 M.
KopHu Pa3mnosicenue nanopomHukos.

Bre1, BeposaTHO, He pas3 ObIBaJIU Je-
TOM B JieCy W BUJIEJU IIAIIOPOTHU-
Ku. Bo3MoxXHO, BBI 3aMevaJn Ha
HM)KHEH CTOPOHEe HX JIMCTheB MaJieHbKUe OypoBaThie OYTropKu
(puc. 88). Uro sTo? Kaxkabiii 0yropok mpejcTaBiaseT cOO0U I'PyII-
Iy CIOPAHTHEB, B KOTOPBLIX CO3PEBAIOT CIOPbI. Ecau BCTPAXHYTH
JIMCT TAIOPOTHMKA C PACKPBITHIMHU CIIOPAHTUAMEN HaJz 0eJioil 0y-
Maroii, oHa IIOKpoeTcs OypoBATOM IBLLIbIO. JTO CO3PEBIIIME CIIO-
PBI, BHICHIIIABIIINECS U3 CIIOPAHTIEB.

B cyxymo KapKyo IIOromgy CcImo-
paHTuu PacKPBIBAIOTCS, CIOPHI BBI-
CBHIIIAIOTCSA M PA3HOCATCSA IIOTOKAMMU
Bo3ayxa. YIaB Ha BJAaKHYIO IIOYBY,
cIopbl IIpopacrtaioT. M3 cmopsl my-
TeM OeJeHUA o0pasyeTcd pacTeHue,
KOTOpOEe COBEpPIIeHHO He II0X0Ke
Ha pacTeHue, jgaroinee cropbl. OHO
nMeeT BUJ TOHKOM 3€eJIeHOM MHOTO-
KJETOUHOMN IIJIACTUHKMN CePAIeBUI-

Puc. 87. CTpoeHne nanopoTHuka

Puc. 88. I'pynnbl cnopaHrues

Ha HWXHEN CTOPOHE nncTa . 5 10—15
NanopoTHUKA HOU (POPMBI BEJIMUUHOU — MM.
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XKeHckume opraHbl

MonoBoro Cnepmarosongpl

pa3MHOXEHNS ‘é Y
Cnopbil /ﬁ % ::
Sa

Go g My>ckne opraHbi
MosIoBOro
Pa3MHOXeEHUs

PacTteHue,
pasBuBatoLLeecst
13 crnopsbl
AhuekneTtka
OnnogoTBopeHne

Bapocnbiin nanopoTHMK Monogow nanopoTHKK

Puc. 89. PaaMHOXeHNe NanopoTHUKOB

B mouBe oHOo ykKpemsasercd pusoumamu. Ha ero HumikHell yacTtu
(hopMupyroTca oOpraHbl IIOJOBOTO PasMHOMKEHUsA, a B HUX —
MY:KCKHe U JKeHCKUe I0J0oBble KJieTKUu (puc. 89). Ilpu mamuuwmm
KaleJbHO-KUAKON BOABI CIIEPMAaTO30UAblI MOAIJIBIBAIOT K AHIle-
KJIETKaM U cJauBaioTcA ¢ HuMHU. 1IpomcxoauT oIIom0TBOpEHUE
n obpasyercsa surora. O6parurTe BHUMaHHE — OILJIOLOTBOPEHUE
y IIAIIOPOTHUKOB ITPOUCXOAUT TOJBKO IIPM HAJWUUYUUN KalleJbHO-
SKUIKOU BoAbl. VI3 3UTOTHI MyTEM AeJIeHUA IMOCTEIEeHHO pa3BUBa-
eTcs MOJIOOI MATIOPOTHUK cO cTebJieM, KOPHAMU U MEeJIKUMU JIT-
cthaAMU. TaK MPOUCXOAUT II0JIOBOE padMHOKeHUe (cMm. puc. 89).
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Mmasa 5. CnopoBble pacTeHus :

PasBuTue MOJOZOTO MANOPOTHUKA HAET MEIJIEHHO, U IIPOMaeT
MHOTO JIeT, IIOKa IAaIlOPOTHHUK JAacT KPYIHBIE JINCThA U IEePBLIE
CIIOPAHTUU CO cIIOpaMu. 3aTeM U3 CIOP IIOSABATCA HOBBIE pacTe-
HUSA C OpraHaMM II0JIOBOTO PA3MHOMKEHUS U T. .

Pas3noobpas3ue nanopomHurxo6. B TEHUCTBIX JUCTBEHHBIX
U CMENIaHHBLIX JieCaX MOOAWHOUYKEe WJIN HeOOJBIIMMU IPyIIIaMu

pacTeT WUMOBHUK MYMCKOI, B €JOBBIX JiecaX — JIPyTrue BUABI
HIMTOBHUKOB.

B mamreii ctpaHe BCTpedyarloTCsaA U APyrue BUABI IIAIOPOTHU-
KOB: B COCHOBBIX JiecaX — OpJAK, IO OBparaM — CMpPAYCHUK U

KouedvicHUK Henckuil (puc. 90).

HexoTopble MAIlOPOTHUKU, HAIPUMEP CAJLbBUHUSL U A30J7L4
(puc. 91), :xuByT TOJBKO B Boje. Hepeako BogHbBIE ITATIOPOTHUKU
00pas3yIoT CILJIOIIHOM IIOKPOB Ha IIOBEPXHOCTH BomoeMoB. CaJb-
BuHUA 3aHeceHa B Kpacuyio kaury Pecnyosnuku Benapycsh.

LLinToBHMK BONOTHBIN CTtpaycHuk KouyeabbKHUK >XeHCKUI

Puc. 90. NManopoTHuUkM
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CanbBuHusA Asonna

Puc. 91. BogHble NanopoTHMKK

» V carbBUHUU JINCThSA PACIOJIOKEHBI IOMApHO Ha TOHKOM crebie. OT
cTebsA OTXOHAT TOHKWE HUTH, IIOXO0)KMe Ha pasBeTBJEHHble KOopHH. Ha
caMoOM Jiejie — 5TO BUIOM3MEHEHHbIe JIUCThs. KopHell y calbBUHUU HET.

MasieHbKMIT CBOOOTHOIIIABAIOIIMII IMAIIOPOTHUK as0Jila B CTPaHaxX
IOro-BocTounoit A3umu ucmobayeTcsa Kak 3ejieHoe yaIoOpeHre Ha PUCOBBIX
HoJIAX. TO CBA3AHO C TEM, UTO a30JLJIa BCTYIIaeT B CUMOMO3 C [aHOOaAKTe-
pueii amabeHoii, KOTOpas CIIOCOOHA yCBAMBATL aTMOC(MEPHBIA a30T U Iepe-
BOAUTH €ro B (opMy, AJOCTYHHYIO AJIS PACTEHUH.

Ponv nanopomnukoé 6 npupode, ucnonv3oéanue 4enose-
kom. IIamopoOTHUKU ABJSIOTCSI KOMIOHEHTAMM MHOTHX pPaCTH-
TeJbHBIX COOOIIECTB, OCOOEHHO TPONNYECKUX U CYOTPOIIMUECKUX
JecoB. Kax um gpyrue 3ejieHble pPacTeHHUs, IIAIIOPOTHUKU B IIPO-
mecce (POTOCHMHTE3a 00pPa3yiOT OpraHMUYecKHe BellecTBa U BbIjJe-
JAA10T Kucyiopon. OHu SBJISIOTCS cpefoil oOMTaHUA U IMUINeH IJIs
MHOTHUX KMBOTHBIX.

Muorue BuABLI IIAIOPOTHHKOB BLIPAIIMBAIOT B cajax, OpaH-
JKepesdx, JKUJBIX IoMellleHusxXx. Hawmbojee yacTo B JAeKOpaTUB-
HBIX IeJISIX BBIPAIUBAIOT AOUAHMYM «BeHEPUH B0J0C», NAAMU-
uepuym, UIN OJeHbU pPoza, Heppoenuc, WIu Me4-NanopomHuK
(cm. puc. 92, c. 102). B OoTKPBITOM I'PYHTE OOBIYHO BBICAYKUBAIOT
cmpaycHuk (cm. puc. 90).
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AnnaHTyMm Mnatnuepuym Hedponenuc
«BEHEepVIH BOMOC»

Puc. 92. lekopaTuBHbIE NANOPOTHUKN

Y mamopoTHUKa OpJasiKa ChbeloOHBI MOJIOAble 3aKpydYeHHBIE
«3aBUTKU» JHUCTheB. VX coOupaioT paHO BeCHOIl B IIepBble JBe
HemeJu mocje MosaBjaeHus. MoJsoable JIMCTbS KOHCEPBUPYIOT,
cymiar, coadaT. Heab3sa ymoTpebsaTh B IMUINY JUCThA B3POCJBIX
pacTeHU#, TaK KaK B HUX COJEP:KATCA OIIacHBIE IJIA 3M0POBbS
BeIrecTBa. JKCTPAKT WUMOBHUKA MYMHCKO20 TIPUMEHAETCS B Ka-
YyecTBe I'JIMCTOTOHHOTO CPEeACTBA.

BbiBoAbl. ® [TanmopoTHNKY — CIOPOBLIE HA3€MHEBIE PACTEHUIS C
CUJILHO PACCEUEHHBIMM MHEPUCTBIMHU JHUCTbAMU. ® OOHTaAOT Ha
cyllle B TEHHCTBHIX MeCTaxX, HEeKOTOopblie B Boae. ® PacmpocTpa-
HAIOTCA cropaMu. ® PasMHOMKAlTCA 0eCIOJIBIM M II0JIOBBIM
cuocobamu. ® OmJIOZOTBOPEHME HPOUCXOAUT TOJBKO IIPW HAa-
JIUYUUA BOXBI.

MpoBepum cebqa. 1. o kakMMm npuaHakam MNanopoTHMKM CXOOHbI C Mxa-
N MU, 2 MO KakMM OTAMYaloTCsa OT HMX? 2. Kak pasmHOXalTCs nanopoTHUKN?
3. Y10 npencrtaBnaioT cobon OypoBaTble OYropkuM Ha HWXHENW CTOPOHE Nun-
CTbEB NanopoTHMKOB? 4. Kakne OyHKUMM BbINOJIHAIOT INCTbS NanopoTHUKOB?
5. Cnepmato3onabl 1 SALEKNETKN Ha OOHOM pacTeHuM NanopoTHMKA co3peBa-

10T HEOOHOBPEMEHHO. Kakoe mpenmyLLecTBO 9T0 AAET pacTeHUsIM?

sy CocTaBbTe 3TUKETKy, KoTopas ByaeT nprikperneHa K ropliky ¢ narnopoTHUKOM

Epmﬂ npodaxu B marasuHe. OnuwnTe OeKopaTUBHbIE CBOMCTBA Kakoro-nnbo
nanopOoTHMKA U MHCTPYKLIMIO MO yXO4y 3a HUM, UCMOJIb3ys pecypchl MHTepHeTa
WY OOMONHUTESBHYIO NUTEepPaTypy.
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§ 20. MNnayHbl. XBOLUN

IInaynw. Ito onHa u3 HauboJiee ApeB-
HUX TPYIII PACTEHUI, COXPAHUBIINXCS 0
Hamux paHei. IlnayHbl yacTo HA3BIBAIOT
JKUBBIMM HCKomaemMbIMu. Hasmuwme mpo-
BOJAINEH TKaHU, a TaKsKe KOpHeil cOJu-
JKaeT mxX ¢ manopoTHuKamu. Ham6ourb-
I1ero pasHooOpasusA MJIAYHBI JTOCTUTAIOT
B TPOIMUYECKUX IMUPOTax. B obsacTax c
YMEpeHHBIM KJIMMaTOM OHHU IIpe/CcTaBJie-
Hbl CPABHUTEJBbHO HEOOJBIINM YHCJIOM
BusmoB. HeKoTophle BUABI BCTPEUYAIOTCA B
TYHIpPe, Ha CKaJIaX U OCBHIIIAX.

IInayusl, mpomspacraloliiue B Halmei
cTpaHe, uYallle BCEr0 PacTyT B XBOWHBIX
WJIX CMENIaHHBIX Jiecax. OTO TPaBAHU-
CThle MHOTOJIETHHE PAaCTeHUs C AJUHHBI-
MU, CTEJIOIMUMUCA II0 3eMJie CTeOJIMU.
CrebJix I'yCTO IOKPBITHI MEJIKUMHI Y3KUMU
3eJIeHbIMU JuCThbAMU. OT cTe0JIA OTXOOAT
BePTUKAJbHBIE OOKOBBIE IIOOErM BBLICOTOI
20—30 cMm. (BbI y:xe 3HaeTe, uTO mOOETOM
Ha3bIBaeTCsa cTebesib C PACHOJIOKEHHBIMU
Ha HeM JucTtbaMu). Jlerom Ha BepxyIIl-
Ke OOKOBBIX IT00eT0B pPasBUBAIOTCSA CIIO-
POHOCHBIE KOJIOCKH CO CIIOPAHTUSIMHU, B
KOTOPBIX 00pasyroTcsa cropbl. PasmHuoxKa-
I0OTCA IIJIayHBI, HTOJO0HO MAIOPOTHUKAM,
OecroibIM ¥ TOJIOBBIM crocobamm. s
OILJIOJIOTBOPEHUA UM TaKiyKe HeoO0xomamMma
KalleJIbHO-KUJKAasA BoJA.

B Bemapycu mpoumspacraer 7 BUAOB
IIJIAYHOB: 0Y/1aB8068UOHbLIL, CNANCHYMbLIL,
200uuHbLil, 6apaney u ap. (puc. 93).

MnayH GapaHeL,

Puc. 93. MnayHbl
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), i

BHewHwi BuAa BeceHHne nobern JleTHne nobern

Puc. 94. Xsou, noneson

Xeowu. Ha BnaXHBIX MOJAX U JIyrax, Ha 60JI0Tax U B CHIPBIX
Jecax pacTyT MHOTOJIETHHE TPaABAHUCTHIE PACTEHUS — XBOIIU.
XoTdA MO BHEITHEMY BUAY OHU OTJHUYAIOTCA OT HAIIOPOTHUKOB U
IIJIAYHOB, HO II0 MHOTMM IIPM3HAKaM CXOXKM C HUMHU. XBOIIH,
KaK ¥ MallOPOTHUKU, SABJIAIOTCA CIOPOBBIMU PACTEHUSIMMU.

TUOUYHBIM PEACTABUTENEM ABJIAETCA X60W, NOJEB0U
(puc. 94). 9T0O MHOTrOJETHUHA COPHAK, PACTYIIUN HaA MTOJAX U
MammHax. B mouBe HAXOAUTCA BETBUCTBLIN cTebesb, OT KOTOPO-
ro oTXoaaT KopHHu. OT moaseMHOTo cTebjisd KayKIbIM I'OJ pasBU-
BaloTcsa Haa3eMHble moberu. IIpu 00paboTKe MOUYBHI ITOA3€MHBIN
crebesib ¢ KOPHAMM Pas3pel3aeTcs Ha KYCOUKU. OTHU KYCOUKH He
mormbamT, a U3 KaKJOro KyCOUKa BHIPACTAeT CAMOCTOSTEIbHOE
pacrenue. (BcnomHume, Kak Ha3vl8aemcs makoil cnocob pas-
MHOMceHUus.) IloaTOMy C 9TUM COPHSAKOM OY€Hb TPYAHO OOPOTHCA.

BecHoii y xBoIfa moJIeBOTO OT IIOJ3€MHOT'O CTEOJIA OTPACTAIOT
JKeJITOBaTO-0ypble HEBETBUCTHIE ITO0ETW, HA BEPXYIIIKAaX KOTOPBIX
PacCIIOJIOKEeHBI CIIOPOHOCHBIE KOJIOCKU. B HMX CO3pEeBaOT CIIOPHI.

» B 6aronpuATHBIX YCIOBUAX CIOPHI XBOIA, KaK M IMAllOPOTHUKA, IIPO-
pacTafoT B HeOOJIBINIE PACTeHW, HEeMOoXO0Kue Ha JuctocredbenbHble. Ha
HUX (OpMUPYIOTCA OPraHbl IIOJOBOTO Pa3MHOKEHUSI, B KOTOPHIX CO3peBa-
IOT TOJIOBBIE KJETKHU. IIpy HAIWUMM KaleJbHO-KUIKOM BOABI IPOUCXOIUT
omomoTBOpeHue. VI3 3UTroThHI 0O0pasyeTcsa MOJIOLOe pacTeHIe XBOIIa.
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ITocnie oOpasoBaHuA CIIOP BECEH-
HUe 1moberu OTMHUPAIOT, a OT II0J3eM-
HOT'0 CTe0JIA OTpacTaloT 3eJIeHbIe BeT-
BUCTBIE JeTHHEe moberu (cMm. puc. 94).

XBomu MMeIT YHUKAJbHbIE UJie-
HucTblie ctTedsu. OT KamKIoro yaJa
cTebJA OTXOAUT TpyIIla BeTOYEeK,
Ha KOTOPBIX PACIIOJOKEHBI MYTOBKU
MeJKHNX, 4YellyeBUAHBLIX, 4acTo Oec-
I[BETHBIX JINCTHEB.

O0O0JIOYKM KJIETOK SIHAepMuUca
cTe0Jisa (MHOTIa M BEeTOYEK) IIPOIIUTa-
HBI KpeMHe3eMOM, KOTOPLIIl MpuaaeT
cTe0JII0 OOJIBIIYIO ITPOYHOCTD.

B kneTkax cre0Jiss 1 OOKOBBIX Be-
TOYEeK HAXOAATCA XJOPOILIACTHEI — B
HuUX mpoucxonut ¢orocunred. 006-
pasoBaBIINeCcs OpPraHMYeCcKUe Belle-
CTBa OTTEKAIOT B IIOA3eMHLIN Iober
M TaM 3aracaioTcsa. BecHoii opraHu-
YyecKHe BeIecTBA MCIOJIb3YIOTCS IJIs
pocTa CIIOPOHOCHBIX ITO0EroB m obpa-
30BaHUS HOBBIX IMOJ3€MHBIX II00EroB.

BungoBoe pasHooOpasme XBolleil
HeBeJKO — OKoJyo 30 Bumos. B Be-
JlapycHl pPacIpoCcTpaHeHO &8 BUIOB.
B mHamwmx Jecax Ha YBJIAXXKHEHHOM
II0OYBE YaCTO BCTPEUAETCA XB80Ul Jiec-
HOIl C CHUJBHO PAa3BETBJIEHHBIMU IIO-
HUKAOIUMA OOKOBLIMHU BETOUKAMU.
Ha mecuaHbIX IoyBaxX W B OBparax
pacTeT xgow, 3aumyowuil, Ha 3a60J10-
YeHHBIX MECTaX, II0 Oeperam peK u
03ep IIPOM3PACTAIOT X60U, 60JOMHbBLIL
u xeow, npupeunstii (puc. 95).

.':lI _*.1'. 1) o

XBoLL, NpUPEeYHbIN

Puc. 95. XBowu
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MMaga 5. CnopoBble pacTeHus

B macrosiiee BpemMs ILIAYHBI M XBOIIU O0OJBIION POJIX B 00-
pasoBaHUU PACTUTEJBHOTO IIOKPOBA HE UTPAIOT. XOTS HEPEITKO
XBOIIM 00pPa3ylT 3apocjid B TeX MeCTaxX, I'le APYyrue pacTeHUd
CYIIleCTBOBATH HE MOTYT.

Hcnonv3oeanue wenosexkom. VI3 1peBOBUIHBIX ITIAIIOPOTHUKOB,
IJIAYHOB M XBOIIel MUJIJIMOHLI JIET HasakJ 00pas3soBaINCh 3aJIEKU
KaMeHHOro yris. KaMeHHBINI yroJab — OAUWH W3 JIYUIINX BUIOB
TomiuBa. Ha mem paboTaioT mapoBble KOTJIBI JIEKTPOCTAHITIIM, 3a-
BOZIOB 1 (pabpuk. M3 yris mosrydaioT MHOTHE IeHHBIE IPOAYKThI:
ropoumnii ra3, KOKC, IIJIACTMAacCChl, JaK1, CMa30YHLIe MacJja, Iap-
droMepHBIe U3AeNINUa U AP. YT0Jb AOOBIBAIOT B YKpauHe, Poccun,
Ilonpmre, 'epmanuu, BesukoOpuTaHuy U APYyrux CTpaHax.

» CoBpeMeHHBIE MAIOPOTHUKM, XBO-
U W IJIaYHBI MIPEACTABISIOT CO0O0M
HeOOJBIIYI0 TPYINYy II0 CPaBHEHUIO
¢ MHOTooOpasueM BBIMEPIIUX BHUIOB,
FOCIIOJCTBOBABININX Ha 3eMJie OKOJO
350 murH Jer Hasazn. Cpexu IpeBHUX
IIpeACcTaBUTeNeN MAIOPOTHUKOB, XBO-
el M IIayHOB OLLIM TPAaBAHUCTEIE
pacTeHus 1M MOIHLIE JePeBbs, JOCTH-
rasmire 25 M BBICOTBHI, C TOJICTBIMU
crBojamu g0 1,5 m B guamerpe. Illu-
POKOe pacIpocTpaHeHN’e THUX PacTeHUI B Te BpeMeHa o0bscHseTca 0jaro-
MPUATHBIMYA KJINMATHUYECKHUMM YCJIOBUAMM — TEILILIM BJIAMKHBIM KJINMA-
ToM. BoJbIias yacTh cyIinu Obljia 3a000UueHa. ITO CO34aBaJio OJIaTrOIPUAT-
HbIe YCJIOBUA IJISI OIJIONOTBOPEHUS pacTeHuii. A TaK KaK UX CIIOPOHOCHEBIE
mobery HaXOOUJINCh BBICOKO HAJ IIOBEPXHOCTBLIO MOUBBI, TO 9TO 0JIATOIPHU-
SATCTBOBAJIO PACCEUBAHUIO CIIOP.

» 'ycTble TpommuecKue Jieca oOpPasoBLIBANM OTPOMHBLIE MAacChl OpraHmue-
CKOTO BellleCTBa W IPU 3TOM oborarranu atmochepy KuciaopomoMm. lepe-
Bbs, OTMUpasd, Hagajau B Boay. TaM, B OegHOII KMCJIOPOAOM cpele, OHI He
CTHUBAJIU, a IMIOCTEIIeHHO O0BOJIAKMBAJNCh UJIOM, IECKOM, TJIMHOM, cIpec-
COBBIBAJIMCH ITIOKPBIBAKIIMMK MX OCAJOYHBIMHK IOPDHBIMHK IIOPOAAMM W HO-
BBIMHU PACTUTEJbHBIMHN ocTaTKamMu. Ha mMecTe ymaBmIiuX JepeBLEB CO Bpe-
MeHeM BbIpacTajli HOBEIE, KOTOPBIX KJajla Ta Ke ydacThb. Tak, B TOJIIe
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3eMHOM KODBI O6paSOBI)IBaJII/ICB 3aJIe’K KaMeHHOI'O
yrid. Ceiiuac B HeM HaxXogAT OKaMeEHeJIbIe CTBOJIBI
APEBOBUIHBIX IIAIIOPOTHUKOB, XBOHleﬁ 1 IIJIAyHOB,
OTIIeYaTKM JINCThEB, CIIOPOHOCHBIE KOJIOCKH M JaixKe
CIIODBI. Haxo;ucn TIIIATEeJbHO MCCJIEeAYIOTCA Yy4YeHbI-
MH. TaI-C, 3aJIeXXKH KaMEeHHOI'0 YIJVId «PaCCKa3bIBAIOT»
HaM 00 opranmsMax, XHUBIINX MUJJINOHBI JIET Ha3al.

Crebyin XBOIIla 3UMYIOIIEr0 COoAep:KaT 3HAUNTEeJbHOe KoJInue-
CTBO KpeMHe3eMa — TBEPAOr0, XOPOIIO ITOJUPYIOIIEro BelecTBa.
ITosTomy ero crebam 0coOeHHO KecTKue, npounblie. OHI M3TaBHA
IPUMEHSJINUCHh IJId YNCTKU MEeTaJJIMUeCKOM MOCYIbl 1 BMECTO Ha-
JKIauHOM OyMaru.

IToberu HEKOTOPBLIX XBOIIEH (HAIIpUMeEP, X80ULA NOJEB020) UC-
MOJIB3YIOTCA B HAPOAHOW MeAUIIMHE KaK MOYETOHHOE U BSAMKYIIee
CPeACTBO.

B mepBBIX (hoToammapaTax CO BCHBINIKOM MCIIOJb30BaJIU CYy-
X1e JIETKOBOCILJIAMEHSAIOIINECA CIIOPhI IJIAYHOB AJIA OCBEIeHUS
mpu ¢GororpadpupoBannu. Cyxme CIOpPHI IJIAYHOB TaK:Ke IIpUMe-
HAIOT B KauecTBe JeTCKO npuchinKu. IlnayHn 6apaHeIr ncmoib3y-
eTCs IJId MOJIYUEeHU KEeJTOU KPacKu.

BbiBoabl. ® XBoru, maayHbl — CIOPOBBIe pacTeHus. ® Kak
1 y TMaOPOTHUKOB, Y HUX €CTh IIPOBOASAINNE U APyrue TKaHU.
® B oTsimuve OT MamoOPOTHUKOB UMEIOT MeJIKue JINCThs. ™ Pas-
MHOJKAIOTCsS OEeCcIOJIBIM M TOJIOBBIM ciiocobamvu. ™ I[na omo-
IOTBOPEHUsSI HeoOXoauMa KaleJbHO-3KUIKasA BOJA.

? Mpoeepum cebs. 1. B kaknx MecTax B Halel cTpaHe pacTyT njiayHbl?
N 2. Kakne cnocobbl pasmMHOXEHUs xapakTepHbl ans xsowen? 3. Kakue obwpe
C ManopoTHUKaMN MNPU3HAKM MMEKT XBOWM U nnayHbl? 4. Yem nnayHbl OTAun-
yaloTca OT xBowen? 5. Mo KakuM nprM3HakaMm ManopPOTHUKKU, XBOLLM, MAAyHbI
oTnmyaloTes oT MxoB? 6. Kakue, Ha Balw B3ra4, YCN0BMS, CYLLECTBOBABLUME HA
3emsie COTHM MUNIMOHOB JIET Ha3an, cnoCcoOCTBOBANM LUMPOKOMY pacnpocTpa-
HEHMIO NanopPOTHUKOB, XBOLEN, nnayHoB? 7. Kak Bbl cuntaete, noYemMy BbIMeEp-
S APEBHME ManoOpOTHUKM, XBOLLM U MnayHbl? OBOCHYITE CBOIO TOUKY 3PEHUS.

UUUU
|=_y CocTtaBbTe 1 3apucyiiTe B TETPAOU CXEMY Pa3MHOXEHUS U Pa3BUTUS NayHOB.
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MpopacTaHue #5155
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MysKcKme opraHbl

W
Cnopbl \

ManopoTHMKMK, XBOLM, NAAYHbI 06UTAOT
BO BNAXHbIX MecTax. MmetoT ctebenb,
JIUCTbA U KOPHW. JINCTbA NAaNOPOTHUKOB —
BalM, HA HUXKHEWN CTOPOHE KOTOPbIX
obpasytoTca cnopbl. Ctebenb xBowen —
YNIEHUCTbIN; INCTbA — MJIEHYaTbIE.

Y xBowa nonesoro nobern AByx TMNOB —
BECEHHME U neTHue. Ha BepxyLuKe
cTebnein xBoLLen 1 N1ayHOB HAaXoAATCA
CMOPOHOCHbIE KOIOCKK

Mxu — Hebosblune, NPENMYLLECTBEHHO
MHOTO/IETHME TPABAHUCTbIE PaCTEHUA.
KopHei HeT. Pa3MHOXarTCA NOAOBbLIM U
6ecnonbim cnocobom. OnnoaoTBOpeEHNe
NPOUCXOAMUT MNP HANNYNKN KaneNbHON

BOAbI

MxuM Npomn3pacTatoT Ha NecyaHbIX
MoYBax, KAMHSAX, CKanax, CTBosax
aepesbes. Co3gatoT cybeTpaT, npuro-
OHbIV ANA 3aceNeHns Apyrumu
pacteHusamu. CharHosble Mxu
BbI3bIBAlOT 3a601a4MBaAHME MOYBbI,
y4yacTBytOT B 06pa3oBaHuM Topda

eHcKkune opraHbl
noaoBoro

Cnepmartosounabl

pasmMHoOXeHuA éa;ﬂ
-
Cnopsl /_> o
Py Myckme
s opraHbl
[ nonoBoro ,
Pa3MHOKeHuA
Pacrenue,
passuBatoLLeecs

13 cropbl

ANueknetka
CnopaHrum OnnoporsopeHune

B3pocnbiii
NanopoTHUK
PasmHoeHne 6ecnonoe 1 NON0BOE.
OnnoAoTBOPEHNE MPOUCXOANT NPU
HaZIMYNKM KanenbHOM BOAbI

Monofov NanopoTHUK




CeMeHHble pacTeHus. Mnasa
fonocemeHHble pacTeHus

ITamopoTHUKM, XBOIIM, ILJIAYHBI IPOIBETANN Ha 3eMJje B yc-
JIOBUAX TEILJIOTO BJaKHOTO Kjaumarta. IIpubausurensuo 300 M
JIleT HasaJ KJauMaT Ha 3eMJie cTaj 6ojee CyXuM U XoJoaHbIiM. Ha-
YyajJu BBICBIXaTh 00JIOTa WM MeJKue BomoeMbl. Kiammar mpuobpen
YepPThl CE30HHOCTH — CTaJId YepeJoBaThbCA TEILIbie WM XOJIOAHBIE
cyxue mepuojbl. B pesyiabTaTe 3TOTO0 IOUTH BCE APEBOBUIHBIC
(bopMBI CIIOPOBBIX PACTEHUU BBEIMEPJIH. B 9TUX YCJIOBUAX T'OCIIOJ-
CTBYIOIIlee IIOJIOYKeHNe 3aHAJM CeMeHHbIe pacTeHus. B oTiamuue
OT CIIOPOBBIX IIOJIOBOE Pa3MHOKEHNEe CEeMeHHBLIX PacTeHUH OcCy-
II[eCTBJIAETCS 0e3 HaJIWUMA KaIleJbHO-)KUAKOH Boabl. IlosTomy
ceMeHHbIe PAacCTeHWA MOTYT KHUTh B Pa3HOOOPA3HBLIX YCJIOBUAX
OKpy:Katomeir cpenbl. Ilpeamososkure, OJjiaromapd KaKHUM IIPU-
CIIOCOO0JIEHISIM CeMeHHBIE PACTEeHHUs PAa3MHOMKAIOTCA 0e3 HaJIuuusa
KalleJIbHO-KUJKON BOMIBI.

U3 aToin rnaebl Bbl y3HaeTe:

® YTO TaKoe CeMeHHbIe pPacTeHNUd U I10 KaKUM Ipu3HaKaM OHU
OTJIMYAIOTCS OT CIIOPOBBIX PACTEHUIA;

e IIOUYEMYy II0JIOBOE DPa3MHOKEHHE CEMEHHBIX PAaCTeHUIl He
3aBUCHUT OT HAJWUYUA BOJBI;

* KaKUe paCTeHUsd HA3BIBAIOTCA T'OJIOCEMEHHBIMU W KaKue
OTJIMYUTEJbHbIE TPUBHAKU XapaKTEePHBI AJA HUX;

°* KaKoe 3HAUEHVE B IIPUPOJie U KUBHU UYEJIOBEKA WNMEIOT
rojioceMeHHble pacTeHUd.
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§ 21. OOw,ag xapakrepucTmka
roJIOCEMEHHbIX pacTeHun

IHonamue o cemennovix pacmenusx. C ceMeHHBIMU DPacTeHU-
AMU BBI IIOCTOSTHHO BCTPeYaeTech B IIOBCEHEBHOM Ku3HU. Kb 1
cocHa, 0yb n Oepe3a, MOPKO8b M KAnycma, poxsb U NULCHUUA —
IpuUMephbl CeMeHHBIX pacTeHuii. Jlrogm
WCIIOJIL3YIOT B MNUINY M B XO03AHCTBE B
OCHOBHOM CE€MEHHBbIe PaCTeHUI.

CemMeHHBIE PACTEHUS — 3TO PaCTeHU,
KOTOpbIe 00pa3yroT cemeHna. Hammnume ce-
MAH CO3[aeT STUM pPACTeHUAM IMIPEeuMYy-
IIecCTBa II0 CPaABHEHUIO CO CIIOPOBBIMM.
B orauuwme ot cmop, cemMeHa — 3TO MHO-
FOKJIeTOUHBLIe oOpasoBaHus. B cemeHm
COZIEP:KUTCA 3apoABINT OymyIIero pac-
TeHUsS M 3amac IHUTaTeJIbHBIX BeIeCcTB
pha o pasButuda. CHapy:Ku ceMsd 3alfuire-
CocHa HO TIJIOTHOM ceMeHHOU Ko:Kypoii. Cemsa
06bIkHOBEHHAaS dopmMupyercss B pes3yJsbTaTe OILJIOAOT-
BOpeHUA. B Bujge ceMsaH pacTeHUA MO-
T'yT TEePeKUTh HeOJarompusATHBIE YCJIO-
BUSA — 3aCyXxy, X0J0Jla, YTO obecreumBa-
eT UM ycnelrHoe paccejieHue. CeMeHHBIE
pacTeHuss CyMeJHd OCBOUTH OT'POMHBIE
IIpocTpaHcTBa MaTepukoB. I'pymnma ce-
MEHHBIX pacCTeHUU B HACTOAIIee BpeMA
IIpeAcTaBieHa Ha 3eMJie TOJOCEeMeHHBI-
MU U IIOKPBITOCEMEHHBLIMU PACTEHUSIMU.

Y roJyioceMeHHBIX pPacTeHHil ceMeHa
3aIUIIEHbl TOJIBKO CEMEHHOUN KOXKYpPOii.
Y cemMAH IIOKPBITOCEMEHHBLIX PaCTEHU,
IIOMUMO CEMEHHOM KOKYpPBbI, €CTh JOMOJI-
HUTeJbHAas 3all[uTa — OHU Pa3BUBAIOTCS
Puc. 96. XBoWHble pacTeHns BHYTPU IIJIOLOB.

Enb eBponenckas
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Ob6uwan xapaxmepucmura 2onocemennvlx pacmenuil. I'oso-
ceMeHHbIe PACTeHUWA IITUPOKO PACIIPOCTPAHEHbI IO BCeMY 3€MHO-
My MIapy. 9TO HUCKJIIOUHTEJIhbHO Ha3deMHBbIe BEUHO3eJeHbIe pacTe-
HUS, perke JIMCTOIAJAHbIe epeBbsl, KYCTAPHUKY, JUAHBI.

l'osmocemeHnHbIEe pacTeHUA — OYeHb APEBHSAS TpPyIIIa pacre-
Huii. CBoero pacusera OHM AOCTHUTJIN oKojso 150 mMuaH jer Hasan.
Torga oHM roCHOACTBOBAJM Cpeau HasdeMHBLIX pacreHuii. I3 co-
BpPEeMEeHHBIX T'0JIOCEMEHHBIX HauboJjee M3BEeCTHLI XBOWHBIEe. B Ha-
cTosdAIlee BpeMA HacuuThbiBaeTca oKoJyio 700 BMIOB TroJioceMeH-
HBIX, IIPUYEM OOJBIMUHCTBO M3 HUX (0kKoso 600 BumoB) — XBOIi-
Hble, UMeIOIe MHOTOJIeTHHE (34 MCKJIIUEHUEeM JUCMEEHHULbL)
WUTJIOBUAHBIE (XBOS) WJIN YelryidyaThbie JUCTbS.

Bber xopoI1io 3HAKOMBI C HEKOTOPHIMU XBOMHBIMM PAaCTEeHU-
mu Benapycu. Cpeagm HUX — eJsib egponeiickas U cOCHA 00bLKHO-
eennas (puc. 96). Ilog mosIOTOM COCHOBBIX JIECOB IPOM3PACTAET
moxcxcegeavrukr (puc. 97). B seseHbpIXx HacaKAeHUAX TOPOJOB Ya-
CTO BCTpedawTca mys, mucc, nuxma (puc. 98), aucmeennuya
(puc. 99).

Puc. 97. MoxokeBenbHUK Puc. 98. Muxta Puc. 99. JlncteeHHMua
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» o HAITUX AHEHN MOKUJ OOWUH WHTEPECHBIH BUJ
JIDEBHUX T'OJIOCEMEHHBIX DACTEeHUIl — 2uHK20 08Y-
aonacmuulii. 'MHKTO B TMKOM BHe IPOU3PACTAET
B Boctounom Kurae. Ero passomar Kak mgeKopa-
TUBHOe pacTeHme Ha ore EBpombsl m Boctounoir |
Asuu. T'uEKro — BbICOKHUE AepeBba A0 30—40 M,
aucromagabie. Ha yKopoueHHBIX ITo0erax pasBU-
BAIOTCA HE XBOMHKM, & IYUYKM UEPEIIKOBBIX JIU-
CTheB C BEepOOOPABHBIMU ILJIACTUHKAMU.

MrnoBugHble NNCTbA COCHbI

T -

L-‘|eLIJyeBI/I,lJ,HI:~Ie TINCTbA TYU

Puc. 101. JInctba ronocemMeHHbIxX
pacteHui

Kakue xapakTepHble 0COOCHHOCTH
rOJIOCEMEHHBIX BBl OBI OTMETHJIMN?
Muorue ykamyT Ha TO, UTO COCHBI U
eI — 9TO BBICOKUE JEePEBbA C UTJIO-
BUIHBIMU JHCTbAMU. M, KOHeUHO,
BCE OTMETHAT, UTO OOJIBIIIMHCTBO 3TUX
pacreruii umeetr mumru (puc. 100).

Bnewnee cmpoeHue Xx60UHBLX.
Y OoJIbIIIMHCTBA XBOWHBIX PacTeHUH
€CTh MOIIHBI}I MHOTOJIETHHI CTe-
6enmb — cTBOJI. OT CTBOJIA OTXOIAT
OOKOBBIE BETBU.

JIuctbss y OOJBIIMHCTBA BUIOB
UTJIOBUJAHBLIE WJIHN  YellyeBUJIHLIE
(puc. 101). CuapyXu JHCTBA IIO-
KPBITHI IIJIOTHBIM SIUAEPMUICOM, KO-
TOPBIA HAMEKHO 3alluIlaeT JUCT
OT mepemajsoB TeMmieparyp. lloBepx
AIMUAEPMICA Y MHOTHUX BUIO0B (op-
MUpyeTcAa TOHKUH CJION ITPO3payHOTo
BOJOHEIIPOHUIIAEMOT'O BeIlleCTBA —
KYTHKYJa. YCTbUIIa PACIOJOKEHbI
B yIrayOJieHuAX. ITO IIPEeIOTBpaIiaeT
ype3MepHoOe HCHapeH’e BOABI. XBOA
JKUBET OT 3 o ( JieT, omazas 1 3aMe-



-

113

HASCHh MOCTEIIeHHO (03TOMY MX W HA3bIBAIOT BEUHO3EJEHBLIMU).
TolbKO HEKOTOPHIE XBOMHBIE ABJIAIOTCA JIMCTONAAHBIMU (HAIIPU-
Mep, JUCTBEHHUIA).

Ha Mos0abIX BeTBAX COCHBI (DOPMUPYIOTCA IIOOETH IBYX BU-
IOB: yIJVUHEeHHble W yKopoueHHBIe (cMm. puc. 101). JlmcTra Ha
YVIOJWHEeHHBIX II0o0erax uenryiuareie, Oyporo IiBera. B ux ma-
3yxXxaxX pas3BUBAIOTCA YKOPOUYEHHBbIE MO0ETrd C OUYeHb KOPOTKUM
cTebjieM M JABYMSA OTXOAAIIMMM OT HEro HIJIOBUIHBIMHU Ce-

pO-3€JIEHBIMH JHUCTHBAMM — XBOUHKAMMN. XBOUHKU [JOCTUIAIOT
IJIUHBI 5—7 cM.
CocHa — cBeroa00uBoe pacrenme. [T COCHBI XapaKTep-

HO caMoOoOuHIIleHrne OoT OOKOBBIX BeTBeii. Ilo mepe pocra cTBOJA
B I'yCTOM [APEBOCTOE HHUXHHEe OOKOBBIE BETBM OTMUpPAaIOT. BerBu
C JUCTBSIMMU OCTAIOTCS TOJHKO B BepxXHeii yacTu ctebad. A Ha oT-
KPBITBIX MeCTaX COCHBI PACKHUAMCTHIE.

Y enu opMupyOTCS TOJBKO yAJWHEHHBIe moberu. B orin-
Yyre OT COCHBbI, KOPOTKME 1 OCTPOKOHEUHBbIe XBOMHKM CHUIAT Ha
OOKOBBIX BETOUKAX IIOOAMHOUYKE. EJb — TeHeBBIHOCJIMBOE pac-
TeHne. B rycToMm Jiecy y Hee COXPaHSIOTCA Jake caMble HIMK-
HUe BeTBU.

Y XBOWHBIX XOPOWIO Pa3BUThI KOPHU, KOTOPBIE II03BOJIAIOT
HAJeXXHO 3aKPEeNUThLCSA B I'PYHTE M IIOIVIOIIATHL M3 IIOYBLI 3HAUN-
TeJIbHOE KOJNYECTBO BOAbI C PACTBOPEHHLIMI MUHEPAJIbHLEIMHU Be-
IIIeCTBaMU.

Bnympennee cmpoenue cmebnsa. B nentpe crebsa pacroJsio-
JKeHa cJjiabo pasBuTas cepparneBmHa. OHa COCTOUT M3 TOHKOCTEH-
HBIX KJIETOK OCHOBHOU mnapeHXuMbl. CHapy:Ku OT CepAIleBUHBI
s3ajeraer apeBecuHa. OHa oOpasoBaHa TpaxeuJaMU, BBIIOJIHIIO-
UMK TIPOBOASAINYIO M OHNOPHYIO (PYHKIMH. BOKPYr ApeBeCHHBI
B BHUJEe KOJbIIa pacIliojlaraeTcsa oOpasoBaTejbHas TKaHbL KaM-
omuii. 3a cueTr JeJeHUsA KJIETOK KaMmOus crtebejib pacTeT B TOJI-
muHy. BHYTpH cTBoJia (B CTOpPOHY II€HTpa) KambOuii obOpasyer
DJIEMEHTHI JpeBeCcuHBbI, OJHKe K mepudepuu — KJIETKH JyoOa
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(puc. 102). Crebenp pacTer
B TOJIIIIUHY B TEILJIOE BPeMs
roga, Korga KJEeTKU KaMOus
nensarcsa. Ilpu menenunm kam-

CepaueBuHa

Mpobka
Kopa {
Jly6

Kam6uit Ousl KJIETOK JPeBeCHuHBI 00-
pasyeTcs 3HAUYUTEJIbLHO 00JIb-
loanyHble
KonbLa e, yeM KJIETOK Jy0a.
[PEBECHHbI BecHoii xkambuii Gopmu-
pyeT KpPYIIHbIe U TOHKOCTEH-
Hanneie Hble KJETKHA JAPEeBEeCUHEI.
cmons! IATOT CJIOM KJIETOK IIOJIYyYMJI
YeLyn Kopb! HasBaHUe «PAHHAS IpPEBEeCH-

Ha». B KoHIle mepuoga pocra
Puc. 102. Cxema cTpoeHus cTebns COCHbI (ocennro) obpasyrorca Ooiee
MeJIKMe U TOJICTOCTEHHBIEe
KJIETKH. OTOT CJON KJIETOK XOPOIIIO OTJIMUYAETCA OT HPeabIayIe-
ro 6ojiee TEMHBLIM I[BETOM 1 HA3LIBAETCS «IIO3JHEHN JPEeBECUHOM».
Bce caou KJIeTok apeBecHHBI, 00pasoBaBIIMECS BECHOI, JIETOM
1 OCEHbIO, COCTABJISIOT IOAMYHOE KOJBIO JApeBecuHbI (cM. (op-
sar I). B nmpemenax KaMaAoro rogMYHOTO KOJbIIA IIEPEXO] MEXIY
KJIeTKaMU PaHHeH W IIO3JHEeH APeBeCHUHBLI OOBIUYHO ITOCTEIeHHBIN,
B TO BpeMs KaK MeXAY COCeTHHMM KOJbIIAMH — PEe3KUi. ITO
IIO3BOJISIET JOBOJILHO JIETKO Pas3jnyaTh MOAUYHBIE KOJIBIIA.

ITo KosimuecTBY TOAUUYHBIX KOJIEI, MOYKHO OIIPeleINThL BO3PACT
JepeBa, a Mo UX TOJIIHHE — B KAKHX YCJIOBUSIX POCJIO JEPEBO B
pasHbIe TObI MKU3HMU.

CHapy:xu cTebesib IIOKPBIT KOPOi, B COCTAB KOTOPOIA BXOIUT
npobxa u ay6. IIpo6Ka cocTOUT M3 MEPTBBIX KJETOK, 3aI0JHEH-
HBIX BO34yxoM. O00JIOUKM KJIETOK IIPOOKY IIPOIINTAHLI BeIlleCcTBa-
MM, OTTAJKHBAIOIIMMK BJIATY U MPEISTCTBYIOIUMU Pa3MHOMKe-
HUI0O MHUKPOOPTraHM3MOB. JIy0 COCTOUT M3 CHUTOBUIHBLIX KJETOK.
Mex oy CJI0OAMU CUTOBUIHBIX KJIETOK HAXOAATCS KPYIIHBIE OKPYT-
Jble KJIETKM OCHOBHON mnapeHxuMbl. OHH comep:KaT yIJIeBOIbI
(KpaxMaJi) ¥ Ipyrue 3alacHble OpraHUYecKUe BeIecTBa.
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B kKope m gpeBecuHe XBOWHBIX MHOTO CMOJISHBIX XOIOB —
IIPOCTPAHCTB MEKAY KJETKaMU, 3allOJHeHHBIX CMOJIOM M Mac-
agamu. Ilpu moBpekAeHMM AepeBa KHAKad CMOJIa IIOATEKAaeT
K paHKe 1 3arycreBaeTr. Tak cmoJia 3amuilaeT BHYTPEeHHUE TKa-
HU JepeBbeB OT OaKTepuil U rpubos.

BoiBoabl. ® ToysloceMeHHBIE pacTeHUsI OO0OpPasylOT ceMeHa.
® CeMsa — 3TO 3apOALIIIIEBOE pacTeHWe, CHAOKEeHHOe 3amIacoM
MMATATEeIbHBIX BEIEeCTB M 3aIUIIeHHOE CEeMEHHON KOXKYPOH.
® TosoceMeHHBIe MMEIOT XOPOIIIO Pa3BUTHIE CTEOJM, JIMCTbS
1 KopHu. ® Crebesb (CTBOJI) APEBECHBIX PACTEHUMA MOITHBIN,
B OCHOBHOM COCTOHUT W3 ApeBecuHLI. ® JIucTbs rojioceMeHHBIX
UToJbYaThle MM YelryiuaTbie. ® XOpOIIO Pa3BUTHIE KOPHU
IIPOYHO YAEeP:KUBAIOT PacTeHUe B MOUBE.

csa oT cnopoBbIX? 2. Kak Bbl cyMTaeTe, B YEM MPEMMYLLLECTBO CEMSH Nepes
cnopamn? 3. Bce nn xBoOWHbIE pPaCTEHUs ABASIOTCS BEYHO3ENEHBIMW M MNpa-
BUJIbHOE NN 3TO Ha3BaHWe? [lna oTBeTa UCMONb3yinTe HABAAEHMS B NpMpoae.
4. Y10 coboli npeacTaBnsaoT roanyHble Konbla M Kakyld MHPOPMaLMIo MOXHO
NMONYYnTb, N3YHMB UX OCODEHHOCTMN Y KOHKPETHOro gepesa?

Mpoeepum ceb6a. 1. [0 KakMM NpU3HaKaM CEMEHHbIE pPacTeHMs OTIMYaloT-
L

Wil Eciv BOONb OOPOrK, MO KOTOPOU Bbl UAETE B LUKOAY, PACTyT COCHbI, obpaTuTe

E& BHMMaHWe Ha NOBEPXHOCTb WX CTBOJMIOB. [ogymarite Hap cnenylowen npobne-
MOI: TOMLWMHA CTBOSIA COCHbI €XErogHO yBeNMyYMBaeTCcs. YTo npomcxoamT npum
3TOM C KOPOW npowblx n1eT? Hangute gokasaTenbcTsa.

§ 22. Pa3MHOX€eHMe rosioCeMeHHbIX.
3Ha4yeHue roJioCeMeHHbIX

Pazmnoxncenue zonocemennsvix. Eciu BHUMAaTEJIbLHO PaccMO-
TPeTh BECHOM BETKY COCHBI OOBIKHOBEHHOM, Ha Hell MOXKHO OOHA-
PY'KUTHh pPasHbIe INMUIIKK. Y OCHOBAaHHS MOJIOALIX BETOUYEK pac-
IIOJIOYKEHBI MY KCKNe, a Ha BEePXYIIKax BeTOUeK — KpacHOBAThIE
JKeHCKUe IIUIIKMN.




maBa 6.

My>xckne MbinbueBoe
LUNLLIKA 3epHO
BosayLiHbie kamepsbl
CeMmeHHble
3a4yaTkm
>KeHckune

Yepes 2 roga 12— 15
MecsiLeB

Puc. 103. Cxema pa3MHOXeHUs1 COCHbl OObIKHOBEHHOA

My:KCKue INMUINKN MeJKHUe, 3eJIEHOBATO-KeJIThble, COOpPaHbI
rpynnamu (puc. 103). Kaskgad miuIinka IIpeacTaB/ieHa OCbIO, K
KOTOPOIl NpUKpelJeHbl udeinlyu. Ha HUIKHeN CTOPOHE KaKIOu
Yemryn MYIKCKOM INUINKN HAXOAATCSA MO ABa CIIOPAHTUA, KaK
Yy MXOB ¥ HamOPOTHUKOB. Tam 00pasylTCs CIIOpPbI, KOTOPHIE, HE
MMOKUJaA CIOPAHTUsA, IIpopacTtaioT BHyTpu Hero. IlosTomy pas-
BUTHE CIIOP He 3aBMCHUT OT HaJIM4YuUs Boabl. Kakmas cmopa IIo-
KpbIBaeTCs IIJIOTHOM 000JOUKOM, ee comep:kuMoe aeautTca. B pe-
3yJabTaTe 00pas3yioTcs IbLIbIEBbIe 3epHA (mbLIbia). IlosTomy cro-
PaHTUM MYKCKOHM IIMUINKK HAa3LIBAIOT MBLIbIEBEIMI MEIITKaMU.

P [IbLIbIIEBOE 3€PHO COCTOMUT M3 ABYX KJIETOK — BereTaTHUBHON U I'eHe-
paruBHOIi. BereraTuBHasa KJeTKa BIIOCJEACTBUY IPU HONAJAHUU IILLIBIIHI
Ha ceMA3a4YaToK (popMUpPYyeT IbLIbIeBYI0 TPYOKY. I'eHepaTuBHAs KJIETKa
o0pasyeT ABe MYKCKHe II0JOBbIe KJIETKU — CIIEPMU.
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Kenckme mumku (cm. puc. 103), Kak U My»KCKHe, COCTOAT
U3 OCU M NPUKPENJIEHHBbIX K Hell uemryii. Ha BepxHell cTopoHe
Y OCHOBAHUSA UeIIyH JIesKaT JBa ceMAsadyaTKa. B cemasadyaTKax
00pas3yioTcsa KEeHCKUe OPTraHbl IIOJIOBOTO Pa3MHOMKEHUS; B HUX
CO3PEeBAIOT AUIEKJIETKH.

B cyxyio moroay co3peBIilie MY:KCKUe HMINUINKN PaCKPBIBAIOT-
Ccd, U U3 HUX BBICHIIAETCS KEJITOe 00JIAaYKO NbLIbIIbI. IIbIIbITHI
BBICBIIIAETCS TaK MHOT'O, YTO MHOTJA 3€MJIS IIOJ JePEeBOM TI'yCTO
MIPHUCHIIaHa KeJTOH NblIbio. IILIIBIlYy ITOAXBaTHIBAET BETEP U MO-
JKeT IePeHOCUTh ee Ha COTHU KHJIOMeTpoB. TaK IBLILIIA C OJHO-
ro JepeBa momazaeT Ha APYroe, ¢ MYsKCKUX IIUINEK — Ha JKeH-
ckue. Ha majeKkme paccTOSHUSA IBLIbIIA IIEPEHOCUTCA OJaromapsa
CBOEMY JIETKOMY BeCY U CIIeI[MaJIbHBIM «BO3yXOILIaBaTeIbHBIM »
npucmnocobsenuam. Ilo OokaM KaKgoil NBIJIMHKMN €CTh JBa Me-
IIIOYKa, HAIOJHEHHBIX Bo3gyxoM. IIpoliecc mepeHoca OBLIBIILI C
MYKCKHUX IIHINEeK Ha JKeHCKHe Has3bIlBaeTCcsA OombLIeHueM. B Ha-
el 30He OILIJIEHWEe I'0JJOCEMEHHBIX MPOMCXOAUT B Mae.

OkasaBIINCh HA ceMsA3adyaTKe, NbLIbIIeBOEe 3ePHO 00pa3yeT BbI-
POCT — IBLILIIEBYIO TPYOKy. IIbliablieBassi TpyOKa IIPOHUKAET B
ceMs3avuaToOK. B 9ToO BpeMs B HBLILIIEBOM 3epHE 00pas3yloTcs IBe
MY:KCKHe II0JIOBbIe KJeTKH. OHM He MMeIOT JKTYTUKOB, IIO3TOMY
UX Ha3LIBAIOT cepMuaMu. I1o ObLIbIeBOil TPyOKe CIIEpMUU IIPO-
HUKAIOT B CEMA3aUYaTOK, M OAUH M3 HUX CJIIMBAETCA C AUIEKJIeT-
KOl — IIPOMCXOJUT OILIOAOTBOpPeHMme. BTopoii cnepMuii moruodaer.
Ilocsie omblLIeHUSsT OMJIOAOTBOPEHME MPOUCXOAUT He cpasdy. IIbliab-
IeBasi TPyOKa pacTeT OYeHb MEAJEHHO M JOCTUraeT AUIEKJIETKU
auiib uepe3d 12—15 mecsarnes. Ilocie omiozoTBOpeHUs U3 3UTO-
TBI Pa3BUBAETCA 3apOMbINI, a U3 ceMAsauaTka — ceMsa. Kak Bu-
I1M, OILJIOJOTBOPEHME y T'OJIOCEMEHHBIX ITPOMCXOAUT 0e3 HAJTUUMNA
Boabl. CmepMum B ceMsA3aUYaTOK JOCTaBJISIET IBLIbIeBas TPYOKa.

B cemsAsauaTKax IoOJIOCEMEHHBIX, €Ile A0 OILIOAOTBOPEHUS,
OJTHOBPEMEHHO C CO3peBaHUEM SUIEKJIETOK (POpMUPYeTCSa TKaHb,
KJIETKU KOTOPOI COJep:KaT 3allac MUTaTeJbHBIX BEIIECTB — 3JH-
JocmepM. 3a cueT 3SHJOCIepMa MIPOMCXOAUT POCT 3apOoAbIIIa
W Pa3BUTHE MOJIOJAOTO PAaCTEHUA MOCJIe IPOPACTAHUA CEMEHH.
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MmaBa 6. CemMeHHble pacTeHus. Fonoéelvi’eﬁ‘l‘-l‘k :

Iummky pactyT 1 ogpeBecHeBaroT. CHauasia OHU 3eJIeHble, a 3a-
TeM CTaHOBATCA OypbiMu. CeMeHa co3peBalOT IPUMEPHO yepes II0JI-
rojia mocJie OIIOAOTBOPEHMs. BhIChIIAOTCS OHM U3 IIIHINEK B KOH-
e 3uMbl. IlosTOMYy BecHOII Ha OJHOM M TOM K€ PACTeHUUN MOMKHO
OTHOBPEMEHHO BUETh HIMIIKK pasHoro Bo3pacrta. IlIumku mepBo-
ro rojila KU3HU, UMK BTOPOTO Iojla KU3HU C PAa3BUBAIOIITUMUCS
ceMeHaMU U IIMUINKMN, ¥ KOTOPBIX CEMeHAa YK€ BBLICHIIAJINCH.

TaxkuMm o0pasoM, Y TOJJOCEMEeHHBIX 3apPOJLIII OyAyIIIero pacre-
HUuA o0pasyeTcsa BHYTPU CeMeHH, HaXOAAIerocs Ha IMOBEePXHOCTH
CEMEeHHBIX YeIlyU KeHCKOM IIUNIKMN. ¥ COCHbL 00bLKHOBEHHOI OT
ONBLICHUS OO0 CO3PEBaHUs CeMAH IIpoxoauT 1 roxg 8 mecsIles.
VY eneil m nuxm ceMeHa CO3PEBAIOT B I'OJi ONBLICHUA, T. €. OCEHBIO,
a y JUCmeeHHUUbl ceMeHa BBICEBAIOTCS M3 INHIIEK yKe B aBIy-
cre. Ha uernrysx pacKpBIBIIUXCA IIUINEK CeMeHa JIeKaT OTKPHI-
TO, OTCIOJIa 1 HasBaHME 3TOM I'PYIIIILI PACTEHUI — TroJiIoOCeMeHHbIe.

ITocyie co3peBaHUsI ceMeHa BBICHLIIAIOTCS U PA3HOCATCS BET-
poOM C IIOMOIIBIO IIJIEHYATBIX KpPbBLIbIIIeK. IlomaB B Osarompu-
SATHBIE YCJIOBUS, 3pPeJIoe CeMs IIPOpacTaeT B MOJIOJOE PacTeHUe.
Yepes Kakoe-TO BpeMs Ha HEM 00pas3yIoTCA MYKCKHe U KeHCKUue
MIUIIKYW, ¥ BeCh IIPOIECC CHOBA IIOBTOPSAETCS.

» VYV moxcicesenrvHUK08 UENIyW MINIIMKK MSACHCTBIE U
cpacTaioTcAd MeskAy coboii. Takme HIMINTKM HA3bBIBAIOT
«IIUIIMKOATOLAMIZ» .

4 Y mucca cemeHa GOpMUPYIOT-
cAd He B IIUIIKAX, a IMOOAUHOY-
Ke U OKDPYKEHBbI MACUCTBIM Ye-
IIyeBUAHLIM OOpasoBaHMEM, IIO
BHEIITHEMY BUAY HAIOMHHAIO-
UM ATOLY.

3HaveHUe 2010CeMeHHbLX 8 IKocucmemax. I'oloceMeHHbIe 3a-
HIMAaIOT OTPOMHBIE TEPPUTOPUH U UT'PAIOT BAXKHYIO POJIb B (hopMU-
POBaHUMN PACTUTEJLHOTO MOKPOBa. XBOWHBIE 00Pa3ylOT OOJILIITMH-
ctBo JiecoB CeBepuoro moayiapus. OHE yCBAMBAIOT YIVIEKUCJIBIM
ras, o0pa3yioT OpraHnYecKHe BeIeCTBA U BBIAEIAIOT KUCJIOPOL.
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Kpome Toro, xBoiiHBIE BBIZEJIAIOT B aTMocdepy ocoObie JeTy-
ype BeIlecTBa, yOuBalolue 0aKTepuu, U TAKUM 00pa3soM OUMIIa-
IOT BO3AYX. OTHU BeIlleCTBa HOCAT HasBaHue (pUTOHIUABI (OT Tp.
¢umon — pacteHue u yaedo — ybmBaio).

MHorue XBOMHBIEe HEIPUXOTJNBLI, ITO3TOMY IIPOM3PACTaIOT B
TaKUX YCJIOBUAX OOUTAHUA, T'Ie NPyTrue BUABI IPEBECHBIX pacTe-
HUH *KUTH He MoryT (0oJs0Ta, MeCKU, CKJIOHBI rop). ITO oborarma-
eT 3eJIeHBIH IIOKPOB HAIIlel ILJIAHEeTHhI M MpPeJoXpPaHsdeT IIOBepX-
HOCTL 3eMJIM OT Pas3pyIlleHus BoAOH u BeTpPoM. COCHBI UIpaioT
BasKHYIO POJib B O00pbOe c paspylmeHueM IIouBbI. IlocemuBIInCh
Ha CBIITYUYUX MMEeCKaX, OHU YKPEIJIAIT UX CBOMMU KOPHSIMU.

XBoliHBIE Jieca TaK Ke, KaK U JIMCTBEHHBbIE, 3aJepP:KUBAIOT
TasgHUe CHera, oborarias IIOYBY Bojmoii. Kpome Toro, TeHucThbie
€JIOBBIE Jieca yIep:KUBAaIOT BJIary B IIOUBE U PETYJUPYIOT BOAHBIN
O0asiaHC Ha OOINIUPHBIX TEPPUTOPUAX.

IIpouspacrass B yCJIOBUSAX HEBBICOKUX TeMIIepaTyp M 3aHU-
Mas OegHBIE IIOUBBI, XBOMHEBIE Jieca oOpasyror Taiiry. Taiira mpe-
OATCTBYET IPOHUKHOBEHUIO XOJIOJHOTO apKTHUUYECKOTO BO3AyXa B
I0;KHBIe paiioHbl. TakuM oO6pasoM, XBOWHEIE JJeca CMATYAIOT KJIH-
MaT CpeJHell II0JIOCHI, B TOM uucJje u Bemapycu.

CemeHaMU XBOWHBIX PaCTeHUII IMUTAIOTCA MHOTHE OOMTATEIU
Jeca: OeJKU, OATJIbI, COUKU, KJIECThI, MBIIIIU.

Hcnonv3oeanue zonocemenHHblXx wenosekom. JlpeBecuHa co-
CHBI U €JM OYeHb OJHOPOJHA, II03TOMY SBJIAETCA HPEeKPaCHBIM
CTPOUTEJIHLHLIM MATEPUAJIOM, CBhIPbeM [IJI HOoJyuyeHusA Oymaru,
TkaHeil. OHa UAeT Ha M3TOTOBJIeHUE MeOeJu, MY3bIKAJIbHBIX HMH-
CTPYMEHTOB, IIIIIAJ.

B pesyabraTe momcouKu COCHBI OOBIKHOBEHHOU (paHeHUe
CTBOJIa CHEIUAJbHBIMH HOMKAaMH) IIOJYYalOT KUBUIY (CMOJY).
OHa ucmoJib3yeTcs IIPU M3TOTOBJIEHUH JIAKOB, CKUIIUIapa, KaHu-
onm m gpyroir mpoAyKIMu. XBOSA COCHBI, €JIM, MUXThI NCIIOJIb-
3yeTcsA IJs IIPUTOTOBJEHHUS 3yOHOM IACThI, TyaJIETHOTO MbILIa,
OIeKOJIOHOB, B KauecTBe N00AaBOK B KOpPM CKOTy. XBosA Oorara
BuTtaMuHOM C, IMOSTOMY HPHMEHSeTCsS OJISA JIeUeHUs HEeKOTOPBIX
3aboseBaHuii. B Cubupu u Ha [lanbHem BocToke, rme mpouspac-



TaeT cocHa cubupckas (kedposas), ee ceme-
Ha — «KeJpOBbIe OpPEXM» — HCHOJB3YIOT IJA
MMOJIyUeHUA MacJja, KeJIPoBOTO MOJIOKA.
XBoliHble pacTeHUuA — eJb, JUCMEEHHU-
Uy, MONMCHCEBENbHUK, MUCC, MY ITINPOKO HC-
MIOJIB3YIOT B 03€JIEHEHUU I'OPOJOB U IIOCEJIKOB.
Muorue xBOIiHBIE pacTeHUA 00JaLal0T BBICO-
KMMHU JeKOpaTUBHBIMU cBoMcTBaMu. OHU Jer-
KO IIOABEpPTalOTCA CTPUMKKE M M3 HUX MOMK-
o : " HO (popMuUpOBaTH pa3JUUYHBIE NEKOPATUBHLIE
Puc. 104. [exopaTmsHas dopmst (puc. 104).
Gopma CTPUXKN Tyn o
Hexoropbie xBoliHBIEe pacTeHuA (enb, CO-
CHa, mucc, mysa) UCIOJb3YIOTCA IJA CO3LAHUA KUBBIX M3TOPO-
el ¥ 3aIUTHBIX JIECOIIOJIOC.

BbiBOAbI. ® T'osloceMeHHBIE PACIIPOCTPAHSAIOTCS CeMeHaMu, KO-
TOPBIe 00Pa3YIOTCA B JKEHCKUX IITUIIMKAX IIOCJIEe OIJIOOTBOPEHUA.
® J[1s OILJIOJOTBOPEHUS I'OJIOCEMEHHBIX He HY:KHA BOJa — MYK-
CKUe IIOJIOBBIe KJIETKHU (CIIEPMMHM) JOCTABJAIOTCA K SHIEKJIeT-
KaM C IIOMOIIBIO IILLIbIEBOM TPYOKHU. ® CriepMUU U MBLILIIEBAS
TPpyOKa 00pasyioTcsi M3 KJIETOK IbLIbIILI. ® CemeHa comepsKaT
3apOJIBINI 1 3alacHYIO IMHUTATEJbHYIO TKaHb — JHIOCIEePM. JH-
IOCIIeEpM B ceMs3adaTKaxX (hopMHUPYeTCA [0 OILIOZOTBOPEHUSA
aumnekJaeTk. ® CeMda HaZEKHO 3aIUIIEHO CEMEHHON KOMKYPOU.

MpoBepum cebs. 1. Y10 coboli npeacTaBnseT MNblbLEBON MELLIOK Y COCHbI?
8 2. [ne y cocHbl 06pasytoTcs cemsizadatkm? 3. Kak y COCHbl NPOUCXOAMT Ombl-
neHve u onnopoteoperHne? 4. Kakme ocobeHHOCTU npouecca pasdMHOXEHUS
rOJIOCEMEHHbIX NOAYEePKMBAIOT UX COBEPLUEHCTBO MO CPABHEHWMIO C MXaMn U
nanopoTHukamu? 5. Noyemy XBOWMHbIE Neca Ha3bIBAIOT CEBEPHbLIMU NErKUMU
Hawer nnaHeTbl? 6. MNMoyemy B BO3Ayxe XBOWHbLIX JIECOB COAEpXnUTCcs Gones-
HETBOPHbIX BaKTEPUI MeEHbLUE, YEM Ha Nonax u nyrax? 7. B kakux oTpacnsix
XO36MCTBA YENOBEK NCMOMb3YeT XBOMHbIE pPacTeHns?

"=" 1. Vcnonb3ysa pucyHok 103, pacckaxuTe O pasBUTUU COCHbl OObIKHOBEHHOW

E&m npopacTaHus ceMeHu 00 00pa3oBaHUsA CEeMsiH CNedyloLero MoKOoJIeHus.
2. PaccuuTaiite, B Kakoe BpeMs roga (U B KaKkOM NPUMEPHO MecsiLie) CeMeHa
COCHbI BbiNagaloT 13 wuwek. bnarogapsa 4emy cemeHa MoOryT pasHoCUTbCA Oa-
JIEKO OT MaTEPUHCKOro pacteHma?



NOABEAEM UTOIU
fonocemeHHble

CemeHHble PaCTeEHNA; CEMEHA NNEXAT OTKPbITO HAa CEMEHHDbIX YeLllyAX WnlleK

LLIMpOKOo pacnpocTpaHeHbl N0 BCEMY 3eMHOMY LUApy. BOAbWMHCTBO BEYHO3ENEHbIE.
Jluctba nronbyaTon Gopmbl UK YellyinyaTble. [lepeBbsa UK KYCTaPHUKK, PEXKe UaHbI.
XopoLlo BbipaxKeHbl BeretaTMBHble OpraHbl U TKaHW. BogonpoBogALLasn TKaHb
obpasoBaHa Tpaxemgamu.

Ha yewwysx (BUAOM3MEHEHHbIX ICTbAX) }KEHCKMX WMLLIEK 06Pa3yroTCA cemMA3aYvaTKy,
13 KOTOPbIX NOC/e 0NIoA0TBOPeHUA GopmupytoTca cemeHa. CemeHa cay»KaT ans
pacnpoCTpaHeHus pacTeHu

CepaueBuHa
[pesecuHa

Kambuit

{i JNly6
Kopa
Mpobka

foAnYHble KobLa
[APEBECUHbI

Hannbis cmonbl

Yewyu Kopbl

" \%”Wa”r“,” ”b?eb#fg% BecHoM Ha cOCHe MOXHO 0BHAPYXUTb
YCKMe & % o
wnwr & F T — S 4 Pa3HOBO3PACTHbIE LMLLKM: MyXCKME 1 KeHCK1e
82 Boam LUMLLIKKM 3TOrO rofa, 3e/1eHble WULWKK 2-To roaa
A lewyn SO YKM3HM, B KOTOPbIX CO3PEBAIOT CEMEHA, U
?\\ | Cuemnme KOPVHHEBATHIE LWMLLKK, Y KOTOPbIX CEMEHA Y3Ke

") Zauatkw  BbICBINANNCH
{ |

“  Ocb—y) %&) OnnofaoTBOpeHUe NpoucxoanT 6e3 Hanuumsa

3 KeHckue ' BOAbl. CI'IepMVIVI nonagarT K HVILLeKﬂeTKe C
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K2

> WLIKK gm NOMOLLbIO MNblAbLEBOM TPYOKK. ObpasoBaHMe
{@ ”& ﬁb saHAocnepma (o onnogoTsopeHus). Cemn
'\/j’/‘r\ V, «— W COAEPXKUT 3apOAblILL 1 3anac NUTaTebHbIX

¥
> 7, 12—15 4 .
i coues BELLECTB. 3alUUNLLEHO CEMEHHOM KOXKYPOW

Ponb ronocemeHHbIX: 06pasytoT eca, NOMNOLLAIOT YI/IEKMUCAbIN ra3 U BblAENSAOT
Kucnopog. CTpouTenbHbI matepuan, Cbipbe A5 NOMYYEHUA PA3/IMYHbIX BELLECTB,
N3roToBAEHMA Mebenu, My3blKaibHbIX UHCTPYMEHTOB, A5 03€/1eHeHMA ropoa0s.
M3 gpeBecuHbl NOAYYaloT Pas3/INyHbIe BELLecTBa

Yepes 2 roga '



masa BereTtaTuBHbI€ OpPraHbl
NMOKPbITOCEMEHHbIX paCTeHUN

C TOKpBITOCEMEHHBLIMHU PACTEHUAMH BBl XOPOIIO 3HAKOMBI.
BcomomHHMTE, UTO BBI €M CEeTONHsS Ha 3aBTPaK. PHCOBYIO WK
TPEUYHEBYIO KAaIlly, OBCAHBLIE WU KYKYPY3HBIE XJIOIMbs, SA0JIOKO
nan 0aHaH, BBIMWJIN CTaKaH ameJIibcMHOBOTO coka? Bce aTo mpo-
IYKTHI PACTUTEJHbHOTO IITPOMCXOKIEHUSI. OTH U MHOTHUE IPYyTrue
OIPOAYKTHI IIUTAHUA JAIOT HAM IIOKPBITOCEMEHHBIE PACTEeHMUS.

CeMeHa y HOKPBITOCEMEHHBLIX PACTEHUII B OTJUYHE OT TOJIO-
CeMeHHBIX, HaXOAATCA BHYTpuU ILtoxa. OpraHoM pasMHOMKEHUS
sABJIgeTcs IIBeTOK. IloaToMy MX BTOpOe HasdBaHMWE — IIBETKOBEIE.

IToxkpbITOCEMEHHBIE pACTEeHUsA, KAK U I'OJIOCEMeHHbIe, MMEIOT
BeTeTaTUBHLIE OPTaHbI: KOPHU, CTE€OJIU U JIUCTh.

U3 aToi rnaebl Bbl y3HaeTe:

e KaKue (pYHKIMH BBIIOJHSIOT BereTaTHMBHbBIC OPraHbl U Kak
OHM K 9TOMY IIPUCIIOCOOJIEHBI;

e KaK OCYIIECTBJIIETCA BCAChIBaHIE BOABI M MHHEPAJIbHBIX
BeIIeCTB 13 IIOUBLI U IIePeIBUKEHIIEe UX B CTe0eb U JIUCTh;

e IIOUEeMYy OCEHbBIO JINCThSA OMaJaloT M KaKoe 3HaueHNe NMeeT
JIUCTOIIa[, B KUBHU PaACTEeHU;

e KaKue OBbIBAIOT BUIOM3MEHEHHUSI KOPHEH u I0o0eros.

Bbl HayuuTeCh:

* pa3dMHOKaTh PaCTeHUA BereTaTUBHBIMU OpraHaMu;
® ICIOJIb30BaTh 3HAHUA O 3aKOHOMEPHOCTAX POCTa U Pa3BU-
TS KOPHe#N m cTebJiell mpu BhIPAIIMBAHUY PACTEHUIA.
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§ 23. KopeHb 1 KOpHEBbIE CUCTEMbI

INonamue o kopne u ezo pynruyuax. Ilpencrassre cebe 60JIb-
IIIoe IepeBo, pacTyiliee Ha BepIinHe xoama. Kakas ero yacTh sB-
JsieTca caMoii OoJsbIoi? BeposTHee Bcero, BbI Ha30BeTe CTBOJI
nau BerBu. Ho yuam jiu BeI Kopuu? KopHeBas cucTemMa OOJIBIITIH-
CTBa pacTeHHI MMeeT TaKue JKe pasMepshl (IOpoi pake OOJIbIIIE),
KaK HajJa3eMHas 4acTh — cTebaum ¢ jJucTtbaMu. Kak BbI JyMaere,
moYeMy KOPHHU Takue 00JIbITe?

Kopuu oueHb BaKHBI IJs pacTeHuii. Bcsg Boma um pacTBoO-
peHHbIe B Hell MHHepaJIbHBIE BellleCTBa IIOCTYIAalOT B pacTe-
HUs uepesd KopHHu. OT TOTO, CKOJBKO BOIAbl U MHUHEPAJbLHBLIX Be-
IecTB OyAeT MHOTIJIONIeHO KOPHSMM, 3aBHUCUT POCT M Pa3BUTHE
pacTeHus.

Kopuu 3akpenndioT (yaep:KHUBalOT) pacTeHUs B ImouBe. Eciu
Obl KOPHM He BBIIOJHAJIN 3Ty (PYHKIHIO, TO PACTEHUA JIETKO
yHOCUJICh OBI BEeTPOM WJM cMbIBaJuch Bomoii. Ha pucyrke 105
MOJKHO YBUJAETb, KaKWe MOIIHble KOPHU pa3BUBaeTcA y 00Y-
8AHYUKA.

B KopHAX MHOrux pacTeHuil 3a-
macalTcA IUTaTeJbHbIe BeIlecTBa —
YTJIEeBOIBI.

KopHu BBIMONHAIOT TPU BaKHEM-
mux (pyHkmuu: 1) morJomnieHne BOABI
M PacTBOPEHHBLIX B Hell ¢ MUHepaJb-
HBIX BeIleCTB M3 IIOYBLI U IIPOBEAEHUE
ee B cTebesJb 1 JUCTBhsA; 2) 3aKpeILie-
HUe pacTeHUs B IIOUBe; 3) 3alacaHue
MMATATEeJILHBIX BeIeCTB.

Tunv. KoOpHel U KOPHEEHLLX CU-
cmem. Y pacTeHU BBIAEJAIOT TIJaB-
HBIII KOpPeHb, KOTOPBIM YACTO TOJIIE
U JJUHHee IPyrux KopuHen. I'maBHBIN
KOPE€Hb DpPas3BHUBaA€TCA N3 KOPEIIKa Puc. 105. KopHu ogyBaHumka
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MMmasa 7. BeretaTuBHble OpraHbl MOKPbITOCEMEHHbIX pacTeHUi

Puc. 106. Pa3BuTtre KopHs Puc. 107. Ob6pa3oBaHme OGOKOBbIX
npv NPopacTaHnM CEMEHN KopHen y daconn

3apoJbIllla CeMEeHM M pacTeT BepTukaiabHo BHH3 (puc. 106),
yrayoJisieTcd B IMOUBY M BeTBUTCsS. Ha HeMm o0pasyrooTcs 00KOBBIE
Kopuu (puc. 107).

Kopau moryT orpactaTh OT cTe0Jid MK JUCTheB. VX HasbIBa-
0T npuaaTounbiMu (puc. 108).

COBOKYITHOCTh BCEX KOPHEH pacTeHWs COCTABJIAET KOPHe-
By10 cucremy (puc. 109). PaszinuarorT cTep:KHEBYIO M MOUYKOBA-
TYI0 KOpPHeBbIe cucTeMbl. CTep:kHeBaA KOpPHeBasd CHCTeMa MMeeT

CTtepxHeBas MouykoBaTas

Puc. 108. MNpupato4Hbie
KOPHW Yy NiyKka-nopes Puc. 109. Tunbl KOPHEBBLIX CUCTEM
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XOpOIIIO BBIPAKEHHBIN TIJaBHBI KopeHb (cMm. puc. 109). Takasa
KOpHeBas CHUCTeMa XapaKTepHa IJs Kanycmol, JIOUepHbl, 00Y-
6AHUUKA, NeMPYUW KU, NOJLbLHU, peObKU W NPYTUX PACTEHUM.
JmHa riiaBHOTO KOPHA pas3JjinyHa: y Kanycmosl. OH IPOHUKAET
B IIOYBY Ha rayoumuy mo 1,5 M, y amoueprst — go 10 m, a y gep-
O100Cbell KoY KU, O0UTAIOIell B MyCcThiHe, OH gocturaetr 30 M.
MoukoBaTaa KopHeBas cucTeMa oOpasoBaHa, IJIABHBIM 00Opa-
30M, IPUJATOYHLIMU KOPHAMU, KOTOPBLIE OTXONAT OT HUKHEH ua-
ctu crebssa. I'1aBHBIN KOpeHb IIPU 9TOM WJIM COBCEM He pa3BUBA-
eTcsi, WU pasBuBaercs cjaabo. Cucrema IpPUAATOYHBIX KOpPHEH Xa-
paKTepHa IJIA 06CA, NULEHUUbL, PHCU, AYMEHS N OIPYTUX PACTEHUU.
Y MHOTrMX pacTeHUi, IJIs KOTOPhIX XapaKTepHa CTep:KHeBasd
KOpHeBas cucTeMa, oOpasyloTcd U IPUJATOYHBIe KOPHU. YKope-
HeHUe yCOB 3eMIAAHUKU, BETOK UBblL, MONO0JLSL, YePEHKOB KOMHAT-
HBIX PACTeHUII IIPOMCXOIUT MPU IIOMOIIY IIPUAATOUYHBIX KOPHEeI.

BbiBoabl. ® OgHUM U3 BEreTaTUBHBIX OPTaHOB PACTEHUI SAB-
JsgeTcd KopeHb. ® OH BbINOJHAET (DYHKI[MHU IIOTJIOIIeHNS BOIBI
M MUHEpPaJbHBIX BEINeCTB, 3aKpeIlJIeHus pacTeHUs B IIOYBe,
3aracaHusa NUTATEJbHBIX BelllecTB. ™ Brife sioT riaaBHBIN, 00-
KOBBIe U HpHUAATOUYHbIe KOpHI. ™ COBOKYIIHOCTh BCeX KOPHEH
PacTeHus COCTaBJAET KOPHEBYIO CUCTEMY — CTeP:KHEBYIO UJIU
MOYKOBATYIO.

MpoBepum cebqa. 1. Kakne 4acTn pacTeHuii OTHOCATCS K BereTaTUBHbIM Op-

B raHam? 2. KopeHb 4acTo Ha3bIBalOT «OPraHoOM MOYBEHHOr0 NuTaHus». Kak Bbl

cumtaete novyemy? 3. 0 KakMm nNpuU3HakaMm MOXHO OT/IMHYUTb CTEPXHEBYIO
KOPHEBYIO CMCTEMY OT MOYkoBaToln? lNpuBeguTe NPUMEPHI.

MuHu-nab. Cpexbre BeTKy KOMHATHOrO pacteHus (koseyca, rneaaproHum
W T. N.) UAK NUCT 6eroHny N NOMecTuUTe B CTakaH ¢ Boaon. MoHabnoganTe B Te-
yeHwe 5—7 gHel, 4To OyOeT NPOUCXoauTb C YHepeHKoM. Pe3ynbtathl HabnoaeHui
3aHecuTe B TETpadb B BMAE PUCYHKA C COOTBETCTBYIOLLMMW NOOMNUCAMU K HEMY.



126

MMmasa 7. BeretaTuBHble OpraHbl MOKPbITOCEMEHHbIX pacTeHUi

§ 24. BHewlHee N BHYTPEeHHee CTpoeHune
KOPHS1 B CBSI3U C BbINOJIHAE€MbIMU PYHKLUNAMMN

Bnewmnee cmpoenue xkopua. Hare Bcero
KOPHU MMEIOT MUJINHAPUUYECKYIO (KaK y Xxpe-
Ha, puc. 110) niu KoHUUYECKYIO (KaK y 00y-
saHyukxka, cMm. puc. 105) dpopmy. Bece KopHHI
(r1aBHBIE, OOKOBBIE€, IIPUAATOYHBIE) YCTPO-
eHbl oguHaKoBo. OHM MOTYT BETBUTHCS, Ha
HUX HUKOTJAa He 00pa3ylTCA JIUCThS.

Buympennee cmpoenue xopna. Bep-
XYIIKa KOPHS 3aIuIlleHa KOPHEeBbIM YeXJIH-
KOM — MaJIeHbKUM KOJITIAYKOM, C IIOMOIIbHIO
KOTOPOr'0 KOPEeHb pas3ABUTAET YaCTUUYKU II0-
yBBI (puc. 111). CTeHKU HaApPYKHBIX KJETOK
YeXJIMKa MOKPBITHI CJIUSBIO AJSA 00JeTryeHUsa
repemMeIrieHusa KOpHsa B mmouBe. [Ipu sTom Ha-
PY’KHBIE€ KJIETKU IIOCTOAHHO CJIYIIIUBAIOTCA.

Kopa

BepxyLieuHas
obpasoBaTenbHas
TKaHb

Pusogepma ———?f a

KopHeBble
BOJIOCKM

Jly6

[peBecnHa

KopHeBon
YeXInK

Puc. 111. CTpoeHune KoH4YMKa KOPHS
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Yex/IMK NPUKPBIBAET BEPXYIIEUHYI0 00pPa30BATEJbHYIO TKAHD,
KJETKH KOTOPOIl HempepwIBHO menadarcsa. OmgHa yacTh o0pasoBaB-
IIUXCA KJETOK IIpeBpallfaeTcs B KJETKH KOPHEBOro UYeXJIMKA,
OJslaromapsA ueMy OH IIOCTOSTHHO OOHOBJsieTcs. l[pyras dacTb 00-
pasymoInuXcsad KJIETOK PaCTeT, BLITATMBAETCS B JJIUHY, U TaKUM
00pa3oM KOpeHb IIPOJBUTaeTCA B IIyOb IIOYBBI. BRIpocIiue KJjert-
KM IIOCTEIEeHHO IIepecTPaMBAIOTCS M IIPEBPAaIlaloTCA B KJETKU

IPYTruUX TKaHeli: ITOKPOBHOM, ITPOBOAAIIEH, MeXaHNYEeCKOH U JP.

Kaerku, pacrmoJjiaraioImme-
csl CcHapy:Ku, (OPMUPYIOT IIO-
KPOBHYIO TKaHb — PH30AEPMY
(rpeu. pusa — KopeHb u dep-

Ma — Koska). lJIg KJIeTOK puso-
IepMbl XapaKTepPHLI KOPHEBHIE
BOJIOCKM — JJIMHHBLIE BBIPOCTHI,
yepe3 KOTOPBbIE OCYIIECTBJISAET-
cA TIOTJIOIIEeHNe BOABI M PACTBO-
PEHHBIX B HeHl MHHEPaJIbHBIX
BeliecTB m3 mouBbI (puc. 112).
JKuByT KOpHEBBIE BOJIOCKH He-
Joaro — o6bpruHo 10—20 gHeii.
Ha cmeny oTmepIlIuM BOJIOCKaM
B 0OoJjiee MOJIOZOM YACTU KOPHS
pa3BUBAIOTCA HOBBIE BOJIOCKH.
K moKpoBHOI TKaHM IPUMBIKAET
Kopa, o0pas3oBaHHAs KPYIHBIMU
JKUBBIMU TOHKOCTEHHBIMH KJIET-
KaMH OCHOBHOM TKauHu. Bona,
TIOTJIOII[eHHAS KOPHEBLIMU BOJIO-
CKaMu, Jajiee IPOJBUTAETCS IIO
KJIETKAM KOPBI M IIPOHUKAaeT B
IIPOBOASAIIYIO TKAHb (IpEeBEeCUHY),
PACHOJIO}KEHHYI0 B IIEHTPAJIb-
HOM uyacTu KopHA (pmc. 113).

Puc. 112. KopHeBoli BON0OCOK
B 9JIEKTPOHHbLIA MUKPOCKON

lNoyBeHHas Yactuua
BoAa NoyBbI

KopHeBoii |
BOMOCOK

Pusopepma Kopa Cocyabl

Puc. 113. MNepensuxeHne Boabl (=)
OT KOPHEBOro BOJIOCKA A0 MPOBOASLLEro
cocyna
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B cocTaB npeBeCHMHBI BXOIAT COCYAbI — BBITAHYTHIE Y3KHE TPYOKH.
OHu oO6pas3oBaHBI TOJICTOCTEHHBIMM MEPTBBIMHU KJETKAMM, MEMKIY
KOTOPLIMH HET IIONepPeuHbIX Ieperopogok. Ilo cocymam Boma mon-
HUMAaeTcs B cTeOeJlb M PAcXOAUTCA II0 BCEMY pacTeHuio. Psamom c
JIpeBeCcHOM pacIoJiaraloTca KJjeTku Jjyba (cMm. puc. 111). B cocraB
Jy0a BXOISAT CUTOBUAHBIE TPYOKHM, IO KOTOPHIM B KOPEHDb MOCTYIAIOT
opraHmyYecKue BeIlecTBa, o0pa3oBaBIINECA B JUCTHAX U CTEOIIX.

IIpouHOCTh M YIPYrOoCTh KOPHA OOecIeurBaeT MeXaHUUecKas
TKaHb. BCIIOMHHMTE, YTO BOJIOKHA MEXaHMUYECKOM TKAHM YacTO
HaXOJATCS B IPOBOAAINMUX TKAHAX. Bilaromapsa sTuM TKaHAM KO-
pPeHb nIpuoOpeTaeT IIPOUYHOCTh U YIPYTOCTh.

Kopeub MHOroJIeTHUX pacTeHMUii pacTeT B TOJIIUHY OJaroma-
ps meJieHnio o0pasoBaTeJbHOM TKAaHU — KaMOusd.

Kax evi36amb ob6pa3oéanue 0onoanumenvHvlx 60K06bLX U
npudamounvlx kKopHeu? Bbpl Moriu BUAeTh, KaK PacCa’kMUBaIOT
paccagy TOMAaTOB, IePIEeB, KAIlyCcThl B (pasdy moABJIeHUA 2—3 Ha-
CTOAMNINX JIMCTOUYKOB M3 OOIIEro KOHTeliHepa, TIle IOABJAINICH
BCXOJIbI, B OTJAEJbHBIE MOPIINOUKM. PaccaskuBaHme MOJIOABIX pacTe-
HUU Ha3bIBAETCS MUKUPOBKOM. IIpu muKupoBKe y pacTeHuit ymaas-
IOT KOHYMK IJIaBHOTO KOPHsA. ¥ AaJIeHre KOHUMKA I'JIABHOTO KOPHSA
CTUMYJINPYyeT oOpasoBaHME WM POCT OOKOBBIX KOpHe# (puc. 114).

BeposaTrHo, BBl Tak:ke HaOJIO-
Iaan, KaK ¢ IIOMOIIBIO ILIyTa WJIN
MOTBITY K HUKHEH 4acTu cTebJis
moArpebaroT IIOYBY — IIPOBOIAT
oxkyuuBanue. OKyumBaHUe Kap-
To(esisg, KamyCcThl, TOMAaTOB IPO-
BOJAT, YTOOBI BBI3BATH OIIOJI-
HUTeJbHOEe 00pasoBaHUE UM POCT
MPUAATOUYHBIX KOPHEH. ITO CIIO-
COOCTBYeT JYUIlIeMy YKPeIlJIeHUIO
pacTeHns B IIOUBE U MOTJIOIEHIMIO
Puc. 114. KopHeBas cuctema kanycTbl uM GobIero ROHquCT?a BOAEL
[0 NPULLMNBIBAHWS TABHOMO KOPHS C PACTEOPEHHBIMM B HEM MUHE-
(cneBa) n nocne (cnpaea) PaJIbHBIMU BeIllecTBaAMMU.
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HAna wezo neobxodumo puixnume nousy? Kierkam xopHeit
IJIsT HOPMAJLHOTO (DYHKIITMOHUPOBAaHUSA HYsKHaA 9Heprusa. Ua ju-
CTheB B KOPEHb II0 KJIEeTKaM Jiy0a MOCTyIlaeT MuTaTeJIbHOe Belre-
CTBO — TIJIIOKO3a. BCIOMHUTE ypOKM XWMWHU, KOTIa BbI M3yua-
an temy «Kwucimopoa». B KiaeTkax KOPHA TJIIOKO3a OKUCJIAETCA
(c yuacTueM KHUCJIOPOJa) C BhbIAeJeHUEeM sHepruu. IIpu aTom 00-
pasyeTcs YIJIeKHUCJbIA ra3d m Boga. 1losToMy B IIOUBE TOJIMKHO
OBITH TOCTATOYHO KICJIOPOZa, YTO AOCTUTAETCS €€ PhIXJEHUEM.

B npupoaHBIX yCI0BUAX 9Ty PaOOTy BBLIIOJHSIOT ITOYBEHHBIE
JKMBOTHBIE — JOKJeBble UepBU, POIOIIME HaceKoMble. B pbIx-
JIO¥, XOpPOIIO YBJA*XHEHHOUW 1 IIPOTPeTOM MHOUYBE KOPHU PACTYT
OBICTPO, OOMJIBHO BETBATCA M 00pPa3ylOT MOIIHYIO KOPHEBYIO CHU-
cremy. IIpu 3acyxe, HUBKOH TeMmepaType U HeIOCTaTKe KHUCJIO-
poZia POCT KOpHEH 3aMeisieTcs.

BbiBoAbl. ® KopHU IOCTOAHHO PACTyT B AJUHY 34 CUET AeJIeHUs
KJIETOK BepXyIIeuHOl oOpasoBaTesibHOII TKauu. ® KopHeBoii
YyexXJINK 00JieruaeT MPOABUKEHNE KOPHSA B IIOYBE U 3all[UINAeT
oOpasoBaTeJbHYI0O TKaHb. ® PusomepMma saimmuiiaeT KOpPeHb U
obecreunBaeT MOTJIOIEeHe BOAbLI I MUHEPAJTbHLIX BEIeCTB U3
IIOYBBI C IIOMOIIbI0 KOPHEBBIX BOJIOCKOB. ® J[peBecmHa IIPOBO-
JIUT IIOTJIOIIEeHHbIe U3 IIOYBLI BellecTBa B cTebesib. ® CuToBUA-
HbIe TPYOKM 00ecleuynBaiOT TPAHCIIOPT OPTaHNYECKNX BEIIeCTB
13 JIUCTHEB K KJeTKaM KOpHsA. ® IIpoyHOCTh KOPHIO IPUIAIOT
MeXaHUYeCKHre TKaHU.

? MpoBepum ceba. 1. Kak npoucxoOutT npoABMXEHME KOPHA B Mo4YBe?

) 2. bnarogaps 4emy OCYLLECTBASETCS POCT KOpHA? MpennoxuTe onblT, ¢ Mo-
MOLLBIO KOTOPOro 3TO MOXHO [okasaTb. 3. Kak MOXHO cTumynupoBatb 06-
pa3oBaHMe BGOKOBbLIX WU NPUOATOYHbIX KOPHEN? 4. MNMoyvemy AN HOPManbHOro
pocTa W pa3BUTUS PaCTEeHU HEOOXOAMMO MNEPUOAMYECKN PbIXAUTb MOYBY?
5. Kak Bbl cuuTaeTte, Ana 4ero HeOOGXO4MMO MOCTYMIEHNE OPraHUYecKux Be-
LEeCTB U3 NUCTbEB NO cocydam niyba B KopeHb? 6. Y Kakmx pacteHuin — 06o-
NIOTHbIX, JIYrOBbIX WAW MNYCTbIHHBIX — KOPHEeBas CuUCTeMa [OMKHA YXOAMTb
B 3eMJII0 Ha 6osbLuyto rmyouHy? Moyemy?

"=["¢ MN3BECTHO, YTO B PLIX/ION, YBNGXHEHHOW U MPOrpeToli noYse KOpHU ObICTPO

=£/ pacTyT 1 00pa3yloT MOLLUHYIO KOPHEBYID cuUcTemy. lMoyemy 3TO NponcXoamT?
BbickaxuTe BalLM NPeAroiokKeHns U noctapanTtecb nx 060CHOBATb.
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§ 25. BUoonameHeHuns KOpHS

Kpome morionieHusa BOALI, MUHEPAJbHBLIX BEIIECTB U 3aKpe-
IJIEHUs PAcTeHWil B IIOUYBEe, KOPHU MOT'YT BBINOJHSATL U JIPYyTrHe
dyuKIuu. B aTUX cayuadax y MHOTHX BHIOB PACTeHUM, HAPALY C
OOBIUHBIMY, 00Pa3yIOTCsa BUAOM3MEHEeHHLIE KOPHU: 3alacalolue,
KOPHU-TIPUCOCKU U OP.

3anacarvwue xopHu. Eciau
KOPHU BBIMOJHAOT (YHKIIHIO
3amacaHusd IIHUTATeJbHBIX Be-
II[eCTB, OHHU CTAHOBATCSA TOJI-
CTBIMU, MSCHCTBIMH W 00pasy-
0T KOpHeIrIoa. Korma BeI equTe
pery, CBeKJY MJIHU MOPKOBBL, BEI
Crexna 7 eINTe Pa3pPOCIINICA KOPEHbL C
Mopkoss | BaIllaCeHHBIMU B HeM IUTaTeJb-
HBIMH BellecTBaMu. HIKHAS
YacTb KOPHEILIOAA II0 CBOEMY
MIPOUCXOMKIEHUI0 — 3TO IJIaBHBIA KOPEHb, BEPXHAS — CTeOeJb
(puc. 115). KopHemmoabl o0pasyioTcsa y ABYJETHUX PaCTEeHUMH.
3amacHble TUTATEJbHLIE BeIlecTBa (KpaxmaJl, caxapa 1 Ap.) OT-
KJIaALIBAIOTCS B I'NIABHOM KOPHE K KOHILY IIEPBOro rojga »xkusuu. Ha
CJENYIOIINII I'OJ IIOCJe IIEPEe3MMOBKM KOPHEILIOAA STU BeIeCTBa
pacxoayioTces Ha oOpasoBaHue 1 POCT cTebJId, JIMCTHEB U IIBETKOB.
KopHerioael 00pa3yioTcsi y MHOTHMX OBOIIHBIX M KOPMOBBIX pac-
TeHUI: MOPKOBU, C8EKAbL, penvl, pedvKu, peduca u T. .

Y zeopzumnbl, wucmsaka, HoOYHOU uasku, 6amama U Ap. 3amna-
CaoIIyI0 (DYHKIIUIO BBITIOJHSIOT YTOJIIIEHHbIE O0OKOBLIE WU IIPHU-
JaTouyHbIe KOpHHU. VX Ha3hbIBAIOT KOPHEBLIMH IIMIIKAMM WA KOP-
HeBBIMH KJIyOHsamvu (puc. 116).

Kopunu-npucocku. Y pacTeHUii, KOTOpble IMapasuUTUPYIOT Ha
IPYTUX PaCTEeHUAX, 00pad3yioTcsa KOpHU-Ipucocku. OHU IIpOoHU-
KaloT B TKAHM PACTEHUSA-XO3SIMHA M IMOIJIOIIAIOT M3 HUX BOILY
U IIATaTeJbHbIe BellecTBa. KOPHU-TIPUCOCKU XapaKTEePHBI IJIs

Puc. 115. KopHennogbl
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Puc. 116. TeoprmHbl 1 KOPHEBbIE LMLKW PaCTEHUS

nosuauxku (puc. 117), omenwvt
(puc. 118) u apyrux pacreHui.

Bb1 HaBepHsaKa oOpalagm BHU-
MaHMe Ha HeOOoJIbIINe, TYCTHIE,
3ejIeHble KYCTUKHU C KOXKHUCTBIMU
JUCTOUKAMM, CHASAIINE BBICOKO
Ha BeTKax ToIoJieit, KiaeHoB. OHu
HaAIIOMUHAIOT THe3ga. IJTO U eCTh
omega benas.

Takum o6pasoM, KOPHU MOTYT
BUJOUBMEHATHCS U BBIMOJHATH
pasHble (QyHKIUU. OnpenenauTs,
YTO 5TO KOPEHb, BCErJa MOXKHO II0
OTCYTCTBUIO HA HEM JIMCTbHEB.

KopHu-npucocku

Puc. 118. Omena
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P> [pixaTedbHbIe KOPHU BBLINOMHAIOT (YHKIINIO MOMOJHUTEJIBHOTO CHAab-
JKeHUsI pacTeHus Kucyopomom. OOGpasyroTcs OHU, HAIIPUMED, Y UBbL JOM-
Koil, ecJiu OHa IIpoM3pacTaeT IO TOMKuUM OGeperam pek. Takue KopHU pa-
CTYyT BEPTHUKAJILHO BBEPX, IIOKA HE JOCTUTHYT IMOBEPXHOCTH IIOUBLI. Ilo
IIPOCTPAHCTBAM MeKIYy KJETKaMH’ IbIXaTeJIbHBIX KOPHEHN BO3AyX IlepeMe-
maercsa B 0ojee riIyboOKMe KOPHM, HAXOAAIIHECA B YCJIOBUAX HeNOCTATKA
KucJyopona. llpIxaTeabHble KOPHU 00PA3yIOTCS TaKyKe Y HEeKOTOPBLIX TPO-
MMMYEeCKUX JePEeBbEeB, MMPOU3PACTAIOIINX HA 3a00JI0UEHHBIX IIOYBAX.

» V nawouwa NpuaaToYHble KOPHU BUIOU3MEHAIOTCS B MPHUIEIKH, CIIOCO0-
CTBYs IOABEMY CTeOJIA IO OTBECHOU omope. JTa O0COOEHHOCTH IIO3BOJISIET
KCIIOJIb30BATH ILJIIONI IJIA BEPTUKAJIBLHOTO O3€JIeHEeHUS.

BbiBoAbl. ® BugonaMeHeHUA KOPHS CBSI3aHbI C IIPUCIIOCO0IEHU-
€M K BBINIOJIHEHUIO OllpeJeJIeHHbIX (DyHKIUY. ® B 3amacaromniux
KOPHAX (KOPHEIJIoAaX, KOPHEBBIX KJIYOHAX) HAKaAIJIWMBAIOTCH
MATaTeJbHBbIE BEIIECTBA /A MepeKuBaHUA HeOJIaronpusaTHBIX
(XOJIOMHBIX WM 3aCYIIJIUBBLIX) meprogoB. ® C moMOIIbIO KOp-
Hel-TIPUCOCOK pPaCTeHMA-Tapas3suThl HOTJIOIIAIOT NMUTATEJbHbIE
BeIlleCTBa M BOAY M3 PACTEHUMN-XO035d€EB.

Mpoeepum ceba. 1. B kakmx cnyyasx HabnwopaloTcs BUOOU3MEHEHMS KOp-
Heln? 2. YTo npeacTaBnseT cobon kopHennon? 3. B 4eM cxoacTBO M pasnmyne
KOPHEMNI040B U KOPHEBbLIX KyOHen? 4. Kakne Bbl 3HaeTe pacTeHUs, Y KOTOPbIX
o6pa3syloTcs KopHernnoabl? YTo Bbl MOXeTe pacckasdatb 00 3TUX pacTeHusx?
5. Kak Bbl cunTaeTe, 3a4eM y pacTeHMn 3anacaloTcs nutaTefbHble BelecTsa
B KOPHAX?
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§ 26. MobGer. Mouka

ITonamue o nobeze. HangsemHasa yacTb pacTeHUs IIPeACTaBIA-
eT co00i1 mober UJam CHUCTEMY II00eroB.

ITo6er — 5TO cTebeiib C PACIIONOKEHHBIMY Ha HEeM JUCThAMU
u nmoukamu (pumc. 119). Crebesb sBIAETCA OCEBOM, a JIUCThSI —
0OKOBBIMU YacTAMHU IToOera. MecTo cTebJjisg, OT KOTOPOTO OTXOJUT
JINCT, Ha3bIBAETCS y3JIOM, a yUacT-
KN cTeOJII MeyKIy cocemHMMHU y3- | BepxywedHas

JaMi — MEKAOY3JIUAMHU. YTOJI no4ka
MEXKIy JIUCTOM U cTebJeM — 3TOo
masyxa JIucra. Masyxa

Jlner
M=uorue pacTeHUs HMeEIOT IO- fmcra

Oeru ABYX THUIIOB: OJHU C MJIMH-
HBIMHU, IPYTHE C KOPOTKUMU MEK-
noysauamu (puc. 120). Ha ykopo-
YeHHBIX IT00erax yaJibl COMMIKEeHBI
U MEXKIOY3JUusA OUeHb KOPOTKUE.
Y naomoBBIX JepeBbeB (sA010HA,
epywa U Op.) YKOPOUYEHHBIE IIO-
Oeru HaA3BIBAIOTCS TJIOAYITIKAMU.
Tonbko Ha HUX 00Pa3yIOTCS IIBET-
K u (popMHUPYIOTCA IJIOABI (CM.
puc. 121, c. 134).

Ilouka — 3awamouHbLU no-
6ez. Ilouka — »sTO mMobOer Ha paH-
Heli cragum pasBuTud. Ha Bep-
XyIIKe mobera OOBIYHO HAXOIUTCS
BepXylIeuyHas II0YKa, a B Imagyxax
JIUCTHEB — OOKOBBIE (Ia3ylIHbIE)
nouku. IlasymiHble IOUKU pac-
mojiararoTcs Ha credje ouepemgHo,
CYIPOTHUBHO MJIW MyTOoBYaTo. IIpu
OUepeHOM PAaCIIOJOKEHUN ITOUYKU
pacmojiaraloTcs OAHa 3a APYIoi. Puc. 120. Mo6eru 6epesbl

} Mexpoyanue

Crebenb

Bokoas
noyka

Puc. 119. CtpoeHue nobera

YOnuHeHHbIn YKOPOY€EHHbIN
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Puc. 121. YkopoueHHbIin nober (nnogyLika) 1 uBeTywas Betka 1610HM

B xaxxkgom ysie (popmupyerca mo omHou mouke (zuna). Ilpu cy-
IIPOTUBHOM — B OJHOM Yy3Jie HAaXOAUTCA OBE IIOYKU, KOTOpPLIE
pacriosaraioTcs Ha ctebJse Ipyr mIpoTtuB aApyra (cupenv). Ilpu my-
TOBYATOM PAaCIIOJIO}KEHUU B y3Jie HaXOOATCA TpU U 0oJiee MOYEK,
pacIioJo;KeHHBbIX B BUJEe MYTOBKU (0s1eandp) (puc. 122).

NHorma mouykm MOTYyT pa3BHBATHCA HEe B IIa3dyxe JIKMCTa, a Ha
MEeXKIOY3IUAX cTebseil, KOPHAX WUIN JUCThbAX. TaKkue MOUYKU Ha-
3LIBAIOTCA MPUTATOYHBIMH.

Ilo cTpoeHUI0O pal3jMUYalOT IOYKM BereTaTUBHBIE 1 TeHepa-
TUBHBIE.

BereratuBHasa moOYKa COCTOUT U3 3a4YaTOUYHOTO CTeOJA U
pPaCIIOJIO}KEHHBIX Ha HEM 3aYaTOYHBIX JINCTHEB, MOKPBITHIX ITOYEY-
HBIMU UelllyAMHu. B maszyxax
JIUCThEeB MOYKHO OOHAPYKUTH
KpPOXOTHBIE 3avaTOUHbIE IIa-
3yIIHbIE TTIOYKU. BHYTpH IOY-
KU Ha BEpXYIIKe CTeOJd Ha-
XOAUTCSA KOHYC HapacTaHUdI,
COCTOAINUN 13 KJETOK Bep-

Ouepearoe CynpoTvsHoe MyTosdatoe | XYIIEUHOM 06pas3oBaTeJbHOM
TKanu. Biarogapsa meaeHuio,

Puc. 122. PacnonoxeHue novek Ha crtebne
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KoHyc 3ayaTouHble 3ayaTouHble
HapacTaHus nneTeA LIBETKM

[No4yeYyHblie
Yyeluym

lNoyeyHble

3avyaTtouHble / ;
nasyLHble
MoK

Puc. 123. CtpoeHue noyek ayb6a n Oy3uHbl (06LLMIA BUA U NPOAONbHBIA paspes)

POCTY ¥ M3MEHEHUIO ero KJIEeTOK cTebesb pacTeT, 00pasyTcsa HO-
BbIe JIUCThA W HMOYKU (puc. 123).

B reHepaTuBHBIX ITOYKAX HAXOAUTCA 3aUAaTOK I[BETKA WJIU CO-
BeTHUA. ITO XOPOIIIO BUAHO Yy Oy3uHbl (cM. puc. 123), kawma-
Ha, cuperu. 'eHepaTUBHBIE TOUKKW MHOTHUX APEBECHBIX PACTEHUH
OTJIMYAIOTCS OT BereTaTHUBHBIX pasMepaMu u ()OPMOIi: OHU OoJiee
KPYIIHbIE 1 HEPEeAKO — OKPYIJIble, U YACTO CHAPYKU MOUYKHU 3a-
KPBITHI IIOYEUHBIMU YTy sIMU.

» B Tpommkax C HacTyIJIEHMEM B3acyIIJINBOTO IIe-
puona BepXYIIE€YHBbI€ W IIa3YIIIHbIE€ IIOUKHKW BCTYIIAIOT
B CE30HHLIA IIOKOI. B yMepeHHBIX IIMPOTAX TaKIe
IIOYKHN HA3bIBAIOTCA 3MMYIOIINVMMU WJIN IIOKOAIIIMMI-
csa. Hapy:KHBIE JIMCThA 9TUX IIOUEK MIPEBPAILAIOTCH |
B IIJIOTHBIE€ KPOIOIIME IIOYEUYHbIE YEIIlyU. OHI/I IIouTnu
repMeTUYHO B3aKpPhIBAIOT BHYTPEHHNE YacTH IIOUKHU. KpomoIue dYelryu
VYMEHBIIAIT MCIIap€HNe BOJAbI, a TaKKe€ IIPEeJOXPAaHAIT IIOYKMX OT BBIMEP-
3aHUS, CKJIEBLIBAHUS ITUIAMU U T. J.

Pa3eéumue nob6ezos. BecHoii MOUKHU IepeBbEB U KYCTAPHUKOB
pacmyckaioTca — HauMHAaeTcsa pasBuUTHe mo0eroB. Baaromaps
MPUTOKY BOABI IIOUYKU HAOYXaIOT — YBEJHWUYMUBAIOTCS B pasMepax.
IToueunslie yvemriyu pasgBUTAIOTCS, W MEKIAY HUMU ITOSBJISIOTCS
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KOHUUKU 3eJIeHBbIX JUCTheB (puc. 124). Korga moueunnlie uenryu
omajaioT, HauMHaeTCs MHTEHCHUBHBIN pocT mobera. IloGer ymiim-
HAEeTCA 3a CUeT JAeJIeHUs KJETOK KOoHyca Hapacranud. Ob6paso-
BaBIIIMECA MOJIOABIE KJIETKUW PacTyT, (GopMUPYA HOBBIE yUACTKU

CcTe0JIS C JIUCThAMU U MOUKAMMU.

IToMuMO BepXyIIEeUHOI'0 POCTa, Y MHOTHMX PaCTeHUI IIPONCXO-
IUT yAJUHEHNEe MeXXIOy3JHUU 3a cueT BCTAaBOUHOTO pocTa. Bcera-

Puc. 124. Pa3suTtne noberos kalitaHa
N3 BEPXYLLUEYHOIN 1 BOKOBbIX NMOYeK

Mexpoysnusa

30Ha
pacTaxeHus

BcTaBo4yHas
obpasoBaTernbHas
TKaHb

Yansbl

Puc. 125. BcTtaBOYHbI pOCT
B CcTEONAX 3/1aK0B

BOYHBIN POCT OCYIIECTBJISET-
ca Osaromapsi OeJIeHUIO KJie-
TOK 00pasoBaTeJIbHOW TKaHU,
Haxonsmielics B OCHOBaHUU
MEXKJI0Y3JInii, U UX IIOCJIeny-
oiemMy pocty. Takxoit pocT
MOJKeT HaOJIomaThCA Nake B
caydae, KOrJa BepxyIlledHas
oOpasoBaTeJbHas TKaHb YyiKe
He GQyHKIIMOHUPYyeT. Bcra-
BOYHBIN POCT XapaKTepeH IAJs
oeca, oamobyxa (puc. 125) un
IPYyTruX pacTeHuM.

Ha pepeBbax u Kycrap-
HUKaX pacIycKaTcsa He Bce
IIOYKHY, 3aJIOKEHHBIE B IIpel-
IIecTByMOIeM roay. Muorue
MMa3yIIHbIe MOYKMN OCTAIOTCsS
B COCTOAHHH IIOKOS JOJITOE
BpeMs, WHOTJA MHOTO JIeT.
Takme TIOYKM  HAa3BLIBAIOT-
ca cmnamumu. Y 0yba oHU
«cuar» npo 100 jer, y oOe-
pesbt — 1o 50, y ocunbr —
nmo 40. IIpum wmcuesHOBEeHUU
BepXYIeuHO! MouKu (IIpu 00-
Mep3aHuu, OOKyChIBaHUU, 00-
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Jlvna KneH

Puc. 126. Cnawue noykn n passutme Puc. 127. Monogble noberu
13 HMX noberos y TOnonen nocne odpesku

pesKe) CIAINue MOUYKM TPOTAI0TCsS B POCT M BHIPACTAIOT B YAJIU-
HeHHBIe oberu (puc. 126).

CodAmiue TOYKM MMEIOT OOJIbIIIOe 3HAaUeH’e OJIS BOCCTAHOB-
JIeHUsI KPOHBI IIPU ee IOBPEKIEHUU BECEHHUMHU 3aMOPO3KaMU
U IpU JeKOPATHBHOM OOpe3Ke JepeBbeB U KYCTapHUKOB. B ro-
poJax YacToO CHUJILHO 00pe3aloT KPOHBI TOIIOJIEH, OCTaBJIAA JIUIIb
CTBOJI UJIH HECKOJIbKO KPYIHBLIX O0OKOBBIX BeTBeil. BecHoii Ha 00-
Pe3aHHBIX YACTAX JepeBa IOSABJIAETCA MHOYKECTBO MOJIOABIX IIO-
0eroB, KOTOpPbhI€ Pa3BUBAIOTCA U3 CIIAINMUX mouek (puc. 127).

BbiBoabl. ® IToGer cocTOUT M3 OCU — CTEOJIS U OTXOLAIINUX OT
Hero JHCThEB M IIOUEK, PAaCIIOJOKEHHBIX B y3JlaX. ¥3JblI Ue-
penyioTcsa ¢ MexxaoysauaMu. ® Ilouka — 3auaTouHBIA mobGer.
® BereraTuBHAs MOUYKa MMEET 3aUaTOUHLINA CTEOEJb C KOHYCOM
HapacTaHUA U 3a4YaTOUHbIe JINCThA. ™ B reHepaTuBHON IIOUKE
HAXOAUTCS 3aYaTOUYHBIN I[BETOK MJIN colBeTre. ® ITouku cHapy-
KU IIOKPBITHI IIOUEUHLIMU deitysaMmu. ® Ilocie mepuoma moKos
IMMIOYKM PacKPhBIBAIOTCs. ® PazBepThiBaHMe IMOOETOB 13 IIOUEK CBA-
3aHO C BePXYIIEUHBLIM POCTOM, POCTOM MEXKIOY3JHI U JIMCTHEB.

? Mpoeepum ceda. 1. 13 kakux yacTeit coctomT nober? 2. Yto NnpeacTaBnsoT co-
B 6011 noukn? 3. KakoBa GyHKUMS nodvek? 4. YeM OT/IM4aloTCs reHepaTMBHBIE MOYKM
oT BereTaTmBHbIX? 5. Kak passmeaiotcst noykm? 6. Kak ocyectsnseTcs pocTt no-

Gera B AnunHy? 7. YTo Takoe crsiLume noYkyM 1 Kakylo GyHKUMIO OHW BbIMOSHAIOT?
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§ 27. Ctebenb

dynryuu cmebns. Crebesbr — 3TO oceBas yacTh mobera pac-
TeHUA, COCTOAINAA U3 y3J0B 1 Mexxaoy3auii. Ha Hem pasBuBamoT-
Ccs JIMCThA, IMOYKM, IIBETKU U IIIoAbl. TakmMm oOpasoMm, cTebdesb
BBIIIOJIHAET OIMOPHYI0 (PYHKIIUIO.

Crebesib BBINIOJHAET M IIPOBOAAINYyI0 (PyHKIHO. Ilo crebdiio
U3 JIUCThEB MepeaBUTalTCA K KOPHAM OpraHMYecKue BellecTBa,
a M3 KOpHell B JIUCTbS — BOJA C PACTBOPEHHBIMU B Hell MUHe-
paJbHBIMU BelllecTBaMU. B cTebasaxX 3amacaroTcs IUTaTeIbHbIE
BeIllecTBa, mHOTAa — Boja (KaKTychkl). HacTo cTebeiib ABIAETCA
(oTocuHTE3UPYIOMIUM OpraHoM (y OOJBIIMHCTBA TPaBIHUCTBIX
pacTeHuii).

Brnewmnee cmpoenue cmebaeil. Crebsu ObIBAIOT AJNHHBIMU U
KOPOTKUMU, MACUCTLIMHU, YILJIOIIEHHLIMU, TPyOUATBHIMU U T. I.
OHM MOr'YyT pacTH BEePTUKAJBHO, HAKJOHHO, CBHCATh, CTEJIUTBLCS
UM pacmoJaratbcsa B mouBe. CTeOsin OJHUX PACTEeHUHA NMPOUYHBIE
1 CAMOCTOSITEJILHO YAEP)KUBAIOT JIMCThSI W IIBETKM B IIPOCTPAH-
cTBe. ¥ IPYTruxX pacTeHWil, HAIIPUMED V 8blOHKA N0Je8020, CTEO-
JI1 00OBMBAIOT OIIOPY WJIM IEILIAI0T-
ca 3a Hee (puc. 128). Crebau mepe-
BbEB U KYCTAapHUKOB MHOIOJIETHUE,
nepeBaHuctbie. Crebiin TpaBAHU-
CTBIX PACTEeHUI He)XHble, I'mOKue,
3eJIeHble, Ha 3MMY Yallle BCETO OT-
MUPAIOT.

Brnympennee cmpoenue cmebas.
PaccmoTpuM cTpoeHme crTebsida Ha
npuMepe ApeBecHoro pacteHusa. Ha
IIOTIEPEeYHOM CIIMJIe JepeBa mgaske
HEBOOPYKE€HHBIM TIJIa30M MOJKHO
pasJInuuTh TPU CJOS: KOpPY, ApeBe-
cuHy u cepauneBuny (puc. 129).

Mogonpie cTebay CHaAPY:KH IIO-

Puc. 128. Ctebenb BbiOHKaA
nonesoro o6smeaeTcs Bokpyr onopbl  KPBITBI INMHAEPMHCOM — IIOKPOB-
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CepauesvHa

Puc. 129. CtpoeHue cTebnst opeBecHOro Puc. 130. YeueBunuku
pacTeHus Ha CTBOJIE AepeBa

HOI TKaHbIO, KOTOpasd K OCeHU 3aMeHseTCs MHOTOCJIOMHOM II0-
KPOBHOM TKAaHbIO — IIPOOKOI.

Hapy:xHbII cyioii KOpbl — NMPOOKa, Kak BBLI y:Ke 3HaeTe, CO-
CTOUT M3 MEPTBHIX KJIETOK, 3aIlOJJHEHHBIX Bo3ayxom. OHa 3aIu-
IIIaeT PacCIOJIO}KEeHHbBIEe TJIy0:Ke JKUBBIE KJIETKU OT BO3AENCTBUA
(baKTOPOB BHEIIIHEH CpeAbl, MBJUIITHET0 MCIAPEHUA BOJABI, IIPO-
HUKHOBEHUS MUKPOOPTAaHU3MOB.

BecHoii B mpoOKe 00pa3ylTCcs 4eueBHYKH — MaJIeHbKue 0y-
ropku puixjoii TKaHu (puc. 130). OHu oOpasoBaHbl KPYIHBIMU
KJIETKAMU OCHOBHOUW TKaHUW C OOJBIIMMHU MeKKJeTHUKaMu. de-
pes3 UeueBUUYKHU OCYIIECTBJIIETCA ra3o00MeH. OceHbI0 UeUeBUUKU
3aKymOpPUBAIOTCA. UeueBMUYKM XOPOINIO BUIHBI Ha OJpPEBeCHEB-
mux cTedasax (CTBojax) UWHU, OY3UHbL I IPYTUX PACTEHU.

Ilox mpoOkoit 3aerarT KJIETKW OCHOBHOU TKaHu. B HeKoTo-
PBIX M3 HUX COJAEepsKaTcs 3allaCHble MUTATeJIbHLIE BelllecTBa.

BryTpenHuii ciaoit Kopsl — Jayo6 (cm. puc. 129). JIyo cocrout
n3 OPOBOAAIIEH, MeXaHNUYeCKOl U OCHOBHOM TKaHu. IIpoBogsa-
Ias TKaHb 00ecIeunBaeT IepeABUKeHIe OPTaHNUECKUX BEIIleCTB
U3 JIUCThEeB B cTebesb U B KOpeHb (Hucxodawuil mox). KieTku
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MeXaHNYeCKO TKAaHU NPUAAIOT KOpe IIPOYHOCTh M T'HOKOCTbD.
KieTKu oCHOBHO#I TKaHU 3alacalT MUTaTeJbHbIE BeIlecTBa.

K 1meuTpy ot sy6a HaXOAUTCA KaAaMOUM — CJIO¥ o0pasoBaTe ib-
HOI TKaHH, 00eCIeunBAIOIINI POCT CTEOJIA B TOJIIUHY.

IToxg xamOueMm 3aJieraeT apeBecHHa (UeM cTapiie cTedesb, TeM
TOJIIIIEe B HeM JApeBecuHa). IIo IpoBOAAIIIMM 3JIeMeHTaM ApPeBeCcH-
HBI OCYIIIECTBJISIETCA TPAHCIOPT BOJALI M MHHEPAJbHBIX BeEI[eCTB
U3 KOpPHA B cTebeJb U JUCThA (60cxodauwuil mok). Ha gomnro ape-
BecuHBI npuxogutcsa oxoso 80 % Bcero oobema crtebsas. JIpese-
cuHa mpuaaeT cTebJ0 MPOYHOCTD.

B meHTpe cTebiia pacrojiaraeTcs MATrKas cepaleBUHa, oOpa-
30BaHHas OCHOBHO! TKaHBIO. B ee KJeTKax 3allacaioTcs IIUTa-
TeJbHBIE BeIllecTBa.

Pocm cmebns. Kak BbI yiKe 3HaeTe, cTeOeJIb PACTET B BBICOTY
3a cUeT JeJIeHUS M POCTa KJIETOK KOHyca HapacTaHUS BepXyIleu-
HOll mouku. {71 HEKOTOPHIX pacTeHUl XxapaKTepeH BCTaBOUHBIM
poCT.

B rosmunry crebesib HapacTaeT 3a CUeT AeJeHUS KJIETOK KaM-
oua. Kam6uii oopasyer K HapysKHOI yacTu cTedasa Jay0, a K BHY-
TpeHHell — apeBecuny. HaubGoabItieil TOJIUHEBI JOCTUTAIOT CTBO-
JbI nepeBbeB. lleATeIbHOCTh KaMOWsA, KaK W Y TOJOCEMEHHBIX
pactenuii (cMm. popsal 1), y TOKPBITOCEMEHHBIX HOCUT CE30HHBIN
xapaxkTep. B pesyiabTaTe o0pasylTCA XOPOIIO Pas3IMYMMbIe TO-
IU4YHBbIe KoJbIla (cM. puc. 129).

Bemeénenue cmebns. Y GOJBIIMHCTBA PacTeHUII, KpOMe TJIaB-
HOro mobera, mMmeroTcsa OOKoBbIe. IIpm pasBepThIBaHUU OOKOBBIX
moYeK o0pasyioTcs OOKOBbIe HO0ern — IIPOMCXOJIUT BETBJICHUE
cTebss1. 3a cueT BEeTBJICEHHSA Ha PACTEHUHN YBEJINUYMBAETCA KOJIMUe-
CTBO JINCThEB, 4 3HAUUT, Bo3pacTaeT apPeKTUBHOCTE DOTOCHUHTE3A.

Y nepeBbeB TIJIaBHBIN cTebesib (CTBOJI) BEeTBUTCA HAa HEKOTO-
poii BbIcOTe, 00pa3ysa KpPoHY. BOKOBBIe BETBU MMEIOT Pa3JIMUYHOE
HamOpaBJIeHEe W WHTEHCUBHOCTH pocTa. OT MX pacIoJIOKeHus Ha
CTBOJIE U B IPOCTPAHCTBE 3aBMCUT BHEITHUN BuUJ KpoHbI. O6pa-
30BaHre OOKOBBLIX BETBEHl MOMKHO YCKOPHUTB, €CJH 00pes3aTh Bep-
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XVIIKY TJiaBHOro mobOera. O0Opesas mepeBbs B MapKax, CKBepax,
cajax, UM IPUAAIOT Pas3anuuHyIo (opMmy.

HanpoTus, y KyCTAPHUKOB BETBJIEHNE UJIET Y OCHOBAHUS IIO-
0era, TOSTOMY IIOUTH OT 3€MJIM IIOJAHMMAIOTCSI KPYIHbIE MOITHBIE
BeTBM — CTBOJIMKU. BeTBU B 3eJIeHOM HM3ropoAM MOAPe3aroT Ha
OJHOM YpOBHE, UTOOBLI BELI3BATHL YCHJIEHHOE BeTBJieHme. Muoro-
KpaTHas oOpe3ka CIOCOOCTByeT 00Opas3soBaHUIO OOJIBIIIOTO YHCJIA
OOKOBBIX MO0EroB M, KaK CJIeICTBHE, (DOPMUPOBAHUIO TJIOTHBIX
KYCTOB omIpeiesieHHOW (popMbl uiam 3abaBHBIX (uryp (puc. 131).

Ha cmocob6mocTu crTebsisi 00pasoBbIBATh OOKOBBLIE ITOOETrH OC-
HOBAH IPHEM HPHMIMUIKH pacTeHuil. [IpuIIuIKy OpOBOAAT y He-
KOTOPBIX KYJBbTYPHBIX pacteHuiui (ozypey, muikea). Ilpm stom
TJIaBHBIA cTe0esib, HaOpuUMep, OTypPIIOB YAAJIAIOT HaX TPETbUM
auctoM. I'JIaBHBIA cTe0esb IIepecTaeT pacTh, HO 00pasyroTcs
MHOTOUMCJIeHHBIe 00KOBbIe moberu. IluTaTenbHBIE BelecTBa, KO-
TOpPBbIE HANPABJAJNCHL K KJeTKaM KOHyca HapacTaHUS IJIaBHOTO
nobera, Temephb MOCTYIIAIOT B OOKOBBIE II00ETHM M PACXOAYIOTCS
Ha oOpasoBaHMNe M POCT I[BETKOB M ILI0A0B. IlachIHKOBaHME TO-
MaToB (yaajseHne OOKOBBIX ITI00EroB), Ha0OOPOT, HAIpPaBJIEHO Ha
pasBUTHE CUJILHOTO TJIAaBHOTO Io06era. YBeJUUYUBIIUNCA IPUTOK
MUTATEeJbHBIX BEIeCTB K HeMYy HpuUBeIeT K oOpasoBaHHIO OoJiee
KPYHOHBIX IIJIO/IOB, UX CKOPEMIIIEMY CO3PEBAHUIO.

Puc. 131. 3eneHas n3ropoab 1 OEKOpaTUBHASA CTPUXKA PACTEHUIA
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BbiBoabl. ® CTebeib — 0OCEBOI OpraH, COeNUHSIONIUNA BCe Ua-
CTH pacTeHus BoeAuHO. ™ OH BBINOJHAET (PYHKIMH OMIOPHI,
IepeIBU)KEeHNS U 3amacaHus BeljecTB. ® Crebesib COCTOUT U3
KOPBI, APEBECHUHLI 1 cepAleBuHbI. ® Cre0/i CIOCOOHBI PACTHU
B TOJIIMIMHY OJarozaps JIeJeHHI0 KJeToK KamOus. ® CrebOiu
MOT'YT BETBUTHCHA, (POPMHUPYSA OIpeAeeHHOi (opMBI KPOHY
U1 YBeJUYMNBAas JUCTOBYIO IIOBEPXHOCTh PACTEHUA.

=

Mpoeepum cebsa. 1. Kakme pyHkumm BbinonHAeT ctebenb? 2. Kak npowncxo-
ONT HapacTaHue cTebns B AnuHy n TonwuHy? 3. Kakmm obGpa3om Ha pacte-
HUKM NpoucxoauT obpadoBaHne 60koBbIX BETBEN? 4. YTO Takoe kpoHa? Ha yem
OCHOBaHO GOPMMPOBAHNE KPOHbI AepeBbeB U GOPMbI KyCTapHUKOB? 5. ae
M C KaKOW UEeNbio Ha MpakTuKe Yy pacTeHU yaansaeTcs BepxylledHas noyka?
6. KakoBbl OCHOBHbIE pasnunyusi B CTPOeHUK cTebns n kopHa? C 4em 3TO CBA3aHO?

PaspaboTainiTe nnaH npoBeAeHust OnbiTa, NMOATBEPXAAIOWEr0, 4TO cTebenb
pacTeT BEPXYLLKOMN.

MwuHu-nab6. MpurotosbTe ctakaH ¢ Bodoi. Jobassbte B Hero 10 kanesb nu-
LEBOro kpacutens. PaspexbTe 4epellok CBEXero nmcra cenbaepes BOOb
Ha aBe yactu. (Ecnn cenbagepest HET, 4S9 OnbiTa MOXHO Cpe3aTb BETKY KOM-
HaTHOro pacTeHust Ganb3amuHa.) [omMecTuTe OAHY 4YacTb Yepelwka B CTa-
KaH, BTOPYIO 4YacTb MOJIOXUTE B XONoAwbHUK. Ha cnepylowmii oeHb n3Bne-
KuTe cenbaepen K3 CcTakaHa, BHMMATeNbHO paccmoTpute cpeld. CpaBHU-
T€ CO BTOPON MONOBMHKOW. YTO Bbl BMAUTE? YeM 3TO MOXHO OOBLACHUTL?

§ 28. BHewlHee cTpoeHue nucra

dynryuu nucma. JIuct — OGOKOBOI IJIOCKUII opraH pacre-
HUsA, KOTODPBIN BBINOJHAET QYHKIUU (POTOCHHTE3a, TpaHCIUpPa-

nun

U razooomeHa.

B kjeTkax sucTa HaXOAATCA XJIOPOIJIACTHI C XJI0PO(hUIIOM, B
KOTODPBIX, KaK BBl 3HaeTe, Ha CBEeTYy M3 BOABI U YIJIEKKCJIOIO rasa
OCYIILIECTBJIAETCA «IIPOU3BOACTBO» OPraHUYECKUX BeIeCTB —
¢dorocunTe3.
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Bopa nia ¢orocuHTeE3a IIOCTyIaeT B JIUCThA U3 KOopHell. HacTh
BOJBI JIUCTHAMHU HCIIAPAETCS, YTO IIPEeJOTBpAaIllaeT Ieperpes pac-
TEHUH COJTHEUHBIMHU JIy4aMU, TaK KaK IPU MCIAPEHUU PACXOIY-
eTcA M3JUIIEK Temyia. BCloMHUTE, B IIPOMLJIOM Y4e0HOM TOIY BBI
MIPOBOAMJIN ONBIT II0 M3YUYEHUIO WCIapeHWA BOAbI PACTEHUSIMU.
Wcnapenue BOAbI JIUCTHAMU HA3bIBAETCA TPAHCHHPAIMEH.

W3 Bosayxa JIMCTHA MOTJIOIIAIOT YIJIEKUCJBIA ras, a BBIAEJIA-
IOT KUCJIOpOJ, obpasyromuiica npu ¢orocurTesde. IIporecc obme-
Ha radaMu MeKJy pacTeHmeM U OKPY:KaloIlleld cpemoil Ha3bIBaerT-
csA ra3000MeHOM.

» JIucTbs GONBIITMHCTBA PACTEHUM MMEIOT pas-
Mepsl oT 3 mo 15 cm. [[yimHa JMCTHEB HEKOTO-
peix manabM gocturaer 10 M u Gosee. IlnaByune BB
OKpYyTJIble ¢ 3aTHYTHIMHM BBEPX KpasMHU JIMCTO-
BbIE IJIACTUHKU BUKMOPUU pezul, KOTopad oou-
TaeT B BOJaX peKu AMas3OHKHU, JOCTUTAIOT B IIO-
nepeunuke 2 M. TaKo# JUCT JIETKO yAep:KuBaeT
Ha CBOEH IOBEPXHOCTHU 3-JIeTHero pebeHKa.

A y eepecka 00blKHO6eHHO020, pacTyllero y Hac B Benapycu, niuHa Jn-
CTOYKA M3MepseTcsa BCero HeCKOJbKUMU MUJIIMMETPaMU.

Bunewnee cmpoenue nucma.
JlucThsa pasHBIX pacTeHuil pas-
JUYalOTCA II0 BHEIIIHEMY BUIY.
B TO0 ke Bpemsa wmexay HUMU
MHOTro o0I1ero. ¥ Jucra pasJiu-
YaloT JINCTOBYIO ILJIACTUHKY, Ue-
PEILIOK, OCHOBaHWE U IIPUJIUCT-
Huku (puc. 132). JimcroBas nia-
CTMHKA BBIIOJHAET OCHOBHBIE
¢yHKOUU Jaucra. Yepemiok —
CyKeHHas cTebJeBUIHASA YaCTb
JUCTa, pacUiupeHHad B TOM Me-
CcTe, Tle OHA TPUKDEILIAETCH K I:mc. 132. BHellHee CTpc.)eHme nmcTa: .

— NINCTOBas NNacTuHa; 2 — YepeLuok;
cre6sto. MecTo pacIIMPEeHUs Y€~ 3 _ ppunnctHuki; 4 — OCHOBAHME
penIKa Ha3bIBAETCSA OCHOBAHMEM. 5uncTa; 5 — XUNKK
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Y anos, 26030uku JUCTbA HE HMEIOT
yepemKoB. TaKkue JINCTbs HA3LIBAIOTCSA CH-
aaauMu. OHU TPUKPEIIAITCI K CTe0JIIo
OCHOBaHUWEM JIMCTOBOM IIJIACTUHKMU.

Y pacu, nuieHUYbL 1 HEKOTOPBIX APYTUX
pacTeHU# OCHOBaHM’E JINCTA pPa3pacTaeTrcs
1 oxBaTbIBaeT crebeisb (puc. 133). Taxoe
paspociiieeci OCHOBaHHNE HPUIAET CTeO0JIIO
OOJIBIITYIO ITPOYHOCTD.

Y HEeKOTOpHIX pacTeHU#H y OCHOBAHUS
YepeIrKoB HaXOAATCS MPUIMCTHUKHU, MMe-
IOIfe BUJ TJIEHOK, YeIllyeK, MaJeHbKUX
anctoukoB (cm. puc. 132). OcHoBHasg (GYHKIUA ITPUJIUCTHU-
KOB — 3aIl[uTa MOJIOABIX Pa3BUBAIOIIUXCS JINCTHEB.

Y zopoxa, yuHbL BeceHHell 1 MHOTUX APYTUX PACTeHUN IIPU-
JIUCTHUKU COXPAHSAIOTCA B TeUeHUe Bceil "KU3HU JIMNCTA U BBIIIOJ-
HAIOT QYHKIUIO (oTocuHTe3a. ¥ aunsvt, 6epesvt, 0yba OHU OIaaa-
IOT B CTQAUU MOJIOAOTO JIUCTA.

Y HeKOTOphIX pacTeHUl, HAIpuUMep y akauuu Oenoit (pobu-
HUU JaXceaxayuu), TPUJINCTHUKYU BUIAOW3MEHEHBI B KOJNIOUKU U
BBITIOJTHAIOT BalIUTHYIO (PYHKINIO, OXpaHAA pPacTeHUs OT IIO-
BPEKAEHUN KUBOTHBIMMU.

IIpocmuie u cnoxcnvie nucmovs. Y dyoa, kiena, o0ysaHvuka,
JUNbL, NULCHUUbL JTUCThSI WMEIOT TOJbKO OAHY JHCTOBYIO ILjia-
cTuHKy. Takme JIMCThA Ha3LIBAIOTCA MPOCThIMHU (puc. 134).

Puc. 133. JIncT nuweHuubl

Oy6 OpyBaH4mk

Puc. 134. MNpocTblie nMcTbs
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Pabuna KawtaH

Puc. 135. CnoxHble nuctbs

Y pabunv, kawmana, akKayuu, KJieéepa JUCTbA CJIOMKHBIE
(puc. 135). OHM MMEIOT HECKOJIbBKO JIMCTOBBLIX ILJIACTUHOK, KO-
TOpble MPUKPEILIEHbI K OAHOMY IJIABHOMY UYEPEIKYy MaJIeHbKU-
MU 4YepemKamMu. Bo BpeMsdA JimcTomaza CJOKHBIE JIUCThsS OIa-
JaloT He IeJIMKOM: CHauaja OCHINTAIOTCSA JIMCTOYKM, 3aTeM —
YepeIKu.

HKunkoseanue nucma. Ha HUKHelI CTOpPOHE JIMCTOBBIX ILIa-
CTMHOK XOPOIIIO 3aMETHBI JKWJIKU. ITO IIPOBOJAIIUE IIYYKU JIU-
ctheB (puc. 136). OHE COCTOAT U3 IIPOBOAANINX U MEXaHUUYECKUX
TKaHell. PacrososxkeHue B JINCTHAX
IIPOBOJAINUX ITYYKOB HABBLIBAET-
cA KuIKoBaHumeM (cM. puc. 137,
c. 146). ¥V upuca xuakum pac-
ImojaraloTCs MHapalyieIbHO OJHA
IPYyroii. 9TO mapaJjiieJbHOE, WJIU
JUHEHoe, XXUJIKoBaHue. ¥ Kyne-
Hbl, JAAHObLWA KUJIKOBaHUE Iy-
roBoe — JKWJKHU 10 JUCTYy UIYT
ayraMu. Y Oepes3v. KUJIKU Ha JIU-

CThbAX 00pasyroT ceTb. Ilpu sTom

. . Puc. 136. NpoeoasaLwime nyykm
OT KPYIIHOHN II€HTPAJIBbHOM KHUJIKHN

JINCTbEB
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MapannensHoe Hyroeoe Mepucrtoe Mane4yatoe
(npuc) (kyneHa) (6epesa) (kreH)

Puc. 137. XunkoBaHue nucTtbeB

OTXOIAT OOKOBBIE, KOTOPbI€ TaKKe BeTBATCA. TaKoe JKUJIKOBA-
HUe Ha3bIBaeTcsa cetdyaThIM. CeTuaToe KMJIIKOBAaHUE MOYKET OBITh
MEePUCTHIM ¥ MaJb4aThiM. [Ipu MepucTOM KUJIKOBAHUU BbIJe-
JIsieTcs OfHA TJIaBHAA JKUJIKAa, OT KOTOPOM OTXOAAT BETBAIIUECS
O0oxoBbIe (Oepe3a, 0yb, A00HA, BUULHSA, cmopoduHna). Ilpu manb-
YaTOM KUJIKOBAHUU HECKOJbKO KPYIHBIX KUJIOK OTXOIAT Pagu-
aJIbHO OT OCHOBAHWA ILJIACTUHKU, KaK PACTOIbIPEHHBIE IAJbIIbI
pyKu (KJaIeH, MaHicemra, uHozpad).

Jucmopacnonosxcenue. JIuctba Ha cTebse pacmosiaraloTcs Ta-
KHuM 00pas3oM, 4TOObI n30eKaTh 3aTeHEeHU OOHOTOo ApyruM. darre
Bcero HaOJIoJaeTcsd OouepegHoe JINCTOPACIOJIOKEeHNe — JIMCThS
Ha cTebjie pasMelaloTca OoauH 3a ApyruM (uea). Ilpu cynmporus-
HOM JIMCTOPACIIOJIOKEHNY JINCThS PacIiojiaraloTcs IIOIapHo, APYT
MIPOTUB Apyra (cuperv, sumosocmy). Eciau nuctba pacmosaraior-
cdA 1o Tpu u 06oJiee B y3Je — 3TO MYTOBYATOE JIMCTOPACIIOJIONKE-
Hue (osneandp) (puc. 138).



§ 28. BHeluHee cTpoeHune nucta 147

OuepegHoe CynpoTtueHoe MyToB4atoe
(vBa) (>kmmornocTb) (oneaHap)

Puc. 138. JluctopacnonoxeHue

BoiBoabl. ® JlucT — OOKOBOI IIJIOCKUII BereTaTHUBHBINA Op-
ral pacTeHMus, KOTOPbINl BBINOJHAET (PYHKIMU (HPOTOCHMHTE3A,
TpaHCOHPAIIUU W TradooOMeHa. ® PasjiuuaioT UYepelrnKoBbIe U
cuasaYNe JUCThbsA. ® Y HEeKOTOPBhIX PACTeHUU €CTh IPUJINCTHU-
Ku. ® PaszauuaioT mpocThie (C OJHO# IIJTaCTUHKOW) U CIOMKHBIE
(c HECKOJIBKUMU ILJIACTUHKAMM) JUCThA. ™ [y JUCTHEB pas-
HBIX PACTeHUH XapaKTepHO OIIpelesIeHHOe KUJIKOBaHNe: IIa-
paniaenbHoe (JIMHENTHOE), AYroBOe M ceTuaroe (IIajbyaToe U
nepuctoe). ® Jlucropacmosio:keHre ObIBAET OYepemaHOe, CYIIPO-
TUBHOE, MyTOBUATOE.

Mpoeepum cebs. 1. M3 kakux yacTtelh coctout nnct? Kakme @yHKUMM Bbl-

N nonHsieT kaxpas m3 yacten? 2. Kak pacnonarailotcst AMCTbs Ha CcTebnsx?

3. YTo npencrtaBngaioT coboin Xunkm nncteeB? Kakylo GyHKUMIO OHU BbIMOSHS -

107? 4. [oyemMy MCTbst BOJMBLUMHCTBA PACTEHUA MMEIOT YNJIOLLEHHYIO GopMy?

Kak Bbl cuuMTaeTe, CBA3aHO NN BHELLHEEe CTPOEHME NNCTa C BbINOSHAEMbIMUA

UM dyHKumamMn? 5. Kak Bbl gymaeTte, NoTpebnsiioT An pacTeHUs KMCNopog, u3
Bo3ayxa? CBOI OTBET NOSICHUTE.



148

MMmasa 7. BeretaTuBHble OpraHbl MOKPbITOCEMEHHbIX pacTeHUi

§ 29. BHyTpeHHee cTpoeHue nucTta. Jiuctonap

Brnympennee cmpoenue aucma. 13 6uosorun 6-ro Kiacca
BBl 3HAeTe, UTO y pacTeHUil mpormecc (GOTOCUHTe3a IIPOTEKAaeT B
OCHOBHOM B JINCThAX. (Bcnomnume, 6 wem cymvb amozo npouecca
U Kaxkue ycaosus Heobxodumvl 0s e2o npomekaHus.) BoeiacHuM,
KaKk BHYTpPeHHee CTDOEHIE COOTBETCTBYEeT OCYIIeCTBJIEHUIO JIN-
CTOM ero (pyHKITMIA.

PaccmarpuBas pucyHok 139, Buaum, UTO CHAPYKU JIMCT IIO-
KPBIT IIPO3PAUYHBLIM 3MHUAEPMUCOM, KOTOPBHIN B3aIlUINAeT ero OT
HOBPEXKIeHUN U BBICBIXaHUA. B smuaepMmuce ecTh yCThUIlA, Ue-
pes3 KOTOphle, KaK Bbl y)Ke 3HaeTe, IIPOUCXOAUT ra3000MeH U HC-
IIapeHue BO/JbI.

> V 6oJBIIMHCTBA PACTEHUII YCTHUIIA HAXONSATCA B OCHOBHOM Ha HUKHEN
cTopoHe Jgucta. Ecimu o6e TOBEePXHOCTH JIMCTA OCBEIAloTCA OAUHAKOBO, TO
JIUCTBSA PACIIOJaraloTcAa K CBETy peOpoM. YCThUIlA ¥ TAKUX JHUCTHEB o0Opa-
3yI0TCA Ha 00emX cTopoHax (agkanunm, upuc). Y JUCTHEB, MJIABAIOININX Ha
TIOBEPXHOCTHU BOJABI, YCTHHUIIA PACIIOJATAIOTCSI TOJBKO Ha BepXHeil CTOpOHE
aucra (KYSWUHKU, KYObLUWKU, pdecm naasaouwuil).

MexaHunyeckas Cocyabl

Bonockn

BepxHun
anuaepmMmc

XnoponnacTbl

Crtonb4yartas

TKaHb
MNpoBogaLmn
lybuaTas posoaaLl
ny4yoK
TKaHb
MeXxKneTHUKN

HwxHuin
anuaepmMuc

CutoBugHble 3amblkatoLne
TpybKM KNETKN

Yctbuue

Puc. 139. BHyTpeHHee cTpoeHne nucta
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Ilon smmuaepMucoM HAXOAUTCA MAKOTH JIUCTA, COCTOAIAA U3
KJIETOK OCHOBHOU TKaHU. KJIeTKM, MPUMBIKAIOIINE K BEepXHEMY
BUUAEPMUCY, UMEIOT YAJUHEHHYI0 (DOPMY U HAIIOMUHAIOT CTOJI-
ouku (cromdouarasa TKaHb) (cm. puc. 139). B muromrasme sTux
KJIETOK OYeHb MHOTO XJIOPOILJIACTOB, M MMEHHO B HUX MHTEHCUB-
HO uzetr mpoiiecc (hOTOCUHTE3A.

Hwuxe nexxar Oojiee OKPYIJIble WJAW HEIPABUJIBHON (DOPMBI
KJIETKHW Ty04aToOM TKaHU. XJIOPOILJIACTOB B dTUX KJIETKAX MEHb-
e, ¥eM B KJeTKaX, IPUMBIKAIOIUX K BepXHEMY JIHUAEPMUCY.
OHU HEILJIOTHO IIPUJIETAIOT APYT K APYTY, 00pa3ysd KPYIIHbIe MEK-
KJIeTHUKU. Me)XKJIeTHUKM 3alloJIHEHBI BO3AyXoM. Yepes Mex-
KJIETHUKU ¥ YCTBUIIA IPOUCXOAUT Ira3000MeH U MCIIapeH’e BOABI.

Ha momepeunom cpese JiMcTa MOMHUMO MSKOTH BUIAHBI KUJIKH
(mpoBogsaniune myuku). IIpoBoasAImue nyuku oOpasoBaHbI IIPOBO-
OANIMMYU TKAHAMU, KOTOPbIE OCYIIIECTBJISAIOT IIOCTYILJIEHNE BOABI B
JIUCT U OTTOK OpraHMuYecKmX BelecTB u3 Jjucta (puc. 140). IIpo-
BOAAINME IIYYKHU JIUCTA COJEp:KaT TaK:Ke MeXaHWYEeCKYIO0 TKaHb.
KneTku MexaHWYECKOU TKaHU YKPEILJIA-
IOT TPOBOJAINME NYYKU U IPUAAIOT JIU-
CTy yIpyroctb. BamM He pas IMpUXOIMJIOCH
BUJIETH, KaK «0beT» II0 JIUCTHhAM CUJIbHBIN
IIOXKJb, BETEP, a OHU TPEIeIlyT Ha Berpy,
HO He pPas3phIBAlOTCA, HE JIOMAIOTCH.

IIpoBogsAIe TKAHU JUCTA CBA3AHBI C
MIPOBOAAIIIMMHU TKAHAMU APYTUX OPTaHOB.
BmecTe oHm 00pa3yioT TpPaHCHIOPTHBIE CH-
CTEMBI, II0 KOTOPBHIM BOJa, MUHEPAJIbHBIE
COJIM U OPraHWYECKME BeIlecTBa IIepelBU-
raiTcAa KO BCEM OpraHaM PaCTeHU.

IlIpucnocobnenus pacmenuil k¥ ymeHbs-
weHUur ucnapenusn 600vl. Y CI0BUsa obecIie-
HeHHA PaCTeHUil BOJOH B Ipuposie pasamd- -0 Nepensyxenme
HBbI. JIMCTbA pacTeHuUit, oOMTAOIUX B yC- B DACTEHN OPraHNHECKUX
JIOBUAX JOCTATOUHOI'O YBIAKHEHUA, UMEIOT geuiecTs (—), Boay!
MINPOKME JIMCTOBLIE IIJIACTUHKM, IIOKPBLITLIE U MVHEPanbHbIX conei (—)
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TOHKUM TJIaJKUM SIHAEPMIICOM 0e3 BOJIOCKOB. B OCHOBHOII TKa-
HU JIUCTa BOAHBIX PACTEHUN MMEIOTCA KPYIHBIE MEKKJIEeTHUKU,
3allOJTHEHHBIE BO3AYXOM [JIsI ILJIaBaHWS Ha ITOBEPXHOCTH BOIBI.

¥V pacteHuit cyxux MecT OOMTaHUA UMEIOTCA Pa3JINUYHbIE ITPU-
CIOCO0JIeHUA VISl YMEHBIIIEHUA NCIIapeHUA U COXPAHEHUS BOJBI.

» VY gepecka (a), HampuMep, JUCTbA MeJKue. ¥ oxumka (6) u moroduna
JIUCTBA TOKPBITHI CJIOEM BOCKA. JIMCTbA MHOTMX PACTEeHUN MMEIOT BOJIO-
CKHM Ha IIOBEPXHOCTH, KOTOPHIE OTPAYKAIOT COJHEUHBIE JIyuu (Kopossk (8),
Kowauvs aanka (2), waageil). B 1uctbax monoduna, anod, O4UMKO8 eCTh
KJIETKH, KOTOPhIEe 3aIacaioT BOAY.

JInCThbsT HEKOTOPHIX PACTEHHM B CYXYIO IOTOAY CBEPTHIBAIOTCA (KO08bLIb)
WIN CKJagbIBaioTcs (gaconv) nas yMeHbIIeHUA ucnapeHusA. Ilpucrmoco-
OjeHMeM K YMEHBIIIeHWIO HCIAapeHUs SABJSIOTCSI TaKyKe BUIOU3MEHEHUS
JIUCTHEB B KOJIIOUKU (Kakmycowt).

Jucmonaod u ezo 3Havenue. Y OOJILIINHCTBA IEPEBLEB U KY-
CTapHUKOB HaIlllefl 30HBI C HACTYILJIEHMEM OCEHU JIUCThA IIPUOO-
peTamT KeJTYI0, OPAaHKEBYI0 MJIM KPACHYIO OKPAacKy U OIlaJaroT
(puc. 141). B TponmuecKkux mmporax cOpacblBaHUE JINCTHEB Ha-
CTyIIAeT Ilepe] IIePUOJOM 3aCyXH.

JIucromag sBasieTcs 0OCOOBIM OMOJIOTMYECKHM IIPHCIIOCO0JIe-
HUEM pacTeHUil K YMEHBIIEHUIO NCIIapeHusA B HeOJIaronpuAaTHEIE
IIepUOaLI Toja.

Jlucromay cBsA3aH HE TOJBKO C OCEHHUM IMOHUMKEHHEM TeMIIe-
parypbsl. IloHabmaromaiiTe HECKOJNBKO JeT 3a 0epesoif, TOIOJIEM,
¥ BBl YBUJUTE, YTO Ja’Ke B OUEHb TEILIYI0 OCEHb OHU COPACHIBAIOT
JIUCThA B CPOK. BrosiormueckuMu yacaMu HACTYHAIOIIEro JIUCTOIIA-
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Ia SBJIsSEeTCA yMEHBIIIeHUEe IIPO-
JIOJIXKUTEJILHOCTH CBETOBOTO THS.

W3 crapblX JUCThEB OPTaHU-
YyecKHe BeIecTBa OTTEKAaloT B
cTebesib U Ipyrue opraHel. B To
JKe BpeMsdA B JIMCTHAX HaKAILIU-
BAIOTCSA KPUCTAJJIbBI MUHEPAJb-
HbIX cojieii. OHU He MCIIOJIb3Y-
IOTCS U ABJSIOTCA OTXOAaMU, OT
KOTOPBIX pacTeHus, cOpachIBas
JINCTBY, N30aBJISIOTC.

IlepeBbA M KYyCTapHUKH HAUMHAIOT IIOATOTOBKY K 3UMe YiKe
B aBrycre. B ocHoOBammu Jjucra odopasyerca IIPoOKOBas IIepero-
pOZiKa, paspbhIBalollasd COeAUHEHUE MeKIy UepeIlKoM U cTedjeM
(puc. 142). Ileperopoaka ImocTemeHHO pacinupsiercs. Hekoropoe
BpeMs JIMCT AEPKUTCA IPU MOMOIIU KUJIOK, 3aTE€M OTPBHIBAETCS
¥ TIaJaeT Ha 3eMJII0.

OmaBiiue JUCThA C TeUEHUEM BPEMEHHU pas3pyIIaloTcsa OakTe-
puaMu u rpubamMu, U, TAaKUM 00pa3oM, ITPOMCXOAUT oboraIreHme
IMOYBLI OPTAHUYECKUMHU U MHUHEpPaJbHBIMU BeriecTBamMu. Muoro-

% g MpobkoBbili cnon

OT1genuTenbHbIN cromn

Puc. 141. Jluctonap,

Puc. 142. MexaHn3m oTOeNeHus nmcTa oT cTebns npu nucrtonaae
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lopox

Puc. 143. Ycuku

YUCJEeHHbIE OIaBIINE JINCThbA YTEIUIAIOT Ha
3UMY PacCIIOJIO}KEHHbIe TTOBEPXHOCTHO KOPHU
pactenuii. B moacTuiiKe m3 JHCTLEB H0O3pe-
BAIOT ceMeHa MHOTUX JAPEBECHBIX PAaCTEHUM.

Budousmenenus nucmves. Y MHOTHUX
pacTeHUl JIMCTbA NOpuodpesau, KpoMe Oc-
HOBHBIX (QOYHKIIUU, U Japyrue (GYyHKIUU.
B cBa3u ¢ 3TUM M3MEHWJICA WX BHEIIHUM
o0simk. Hampumep, y Jasamomiux pacTeHUM
umemTcAa ycuku (zopox, muikea). B ycuru
IIpeBpaIlaeTcss BePXHASA YacTb CJOKHOTO
aucra ropoxa (puc. 143). C ux IIOMOIIBIO
cTeJomIecd IIo0eru pacTeHUi IeIJIAI0TC

3a OIOpPY U IMOJAHUMAIOTCSA BBIIIE, K CBeTy. ¥ Oapbapuca, KaKkTy-
COB JINCTBHA IIPEBPATUJINCH B KOJIOUKU, KOTOPBIE 3AITUINAIOT II0-
0eru OT TPABOAIHBLIX JKHUBOTHBIX. ¥ akauyuu 06esoii B KOJIOUKU
IIpeBpaImlaloTca NIPUJINCTHUKU, a YV HEKOTOPBIX BUIOB acmpaza-
Jl106 — TJIaBHBIN UEPEeIToK CJOoKHOTOo Jjucrta (puc. 144).

Bapb6apuc

Puc. 144. Bnoon3mMeHeHnsa NNCTbEB — KOMNIOYKM
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PocsaHka HeneHTec BeHepuHa myxonoska

Puc. 145. HacekomosigHble pacTeHust

Hawub6osiee mHTEepecHbIE BUAOM3MEHEHUSA JINCTHEB MOXKHO Ha-
OJsrroaTh Y HACEKOMOAAHBIX pacTeHuil (puc. 145). OHEU pacTyT HaA
oueHb OegHBIX mouBax. HemocTaToKk MUHEpPaJbHBIX BENIECTB 3TU
pacTeHus BOCIIOJIHAIOT JIOBJEW U IlepeBapuBaHUEM KUBOU [0-
ObIYM — HACEKOMBIX U IPYTIUX MEJKUX KUBOTHBIX. Il aTOTrO
Yy HUX UMeIOTCA O0COObIe JIUCThA-JIOBYIIIKN — JIOBUME aIlliapaThl.
Hanpumep, y pactyiieit B Benapycu pocanku JAUCTbA TOKPBI-
THI BOJIOCKAMH C JIUIIKON KHUIKOCTBIO, KOTOpas M YAEpP:KUBaeT
HacCeKoOMOe.

BbiBOAbl. ® BHyTpeHHee CTpPOEHUE JIMNCTA COOTBETCTBYET BhI-
MOJHAEMBIM (PyHKIuAM. ® JlucThbd mMeIOT pasjiMuHbIe IIPU-
crioco0JIeHN s, KOTOPhIe PeTryJUPYIOT UcrnapeHue BoAbl. ® Boma
W MUHEPaJIbHbIE BEIIECTBa, HEOOXOAUMBbIe IJsA (hoTOCUHTE3A,
U €ero MPOAYKTHI IIEPENBUTAIOTCA II0 IIPOBOAAINUM TKaHAM
JKMJIOK JucTa. ™ YIpyroctb Jucra 00ecIIeunBaeTCA CHUCTe-
MOl MexXaHMUYeCKUX TKaHeli. ® MuHorue pacteHusd Iepen Ha-
CTYILIEHMEM HeOJaronpuATHBIX YCJOBUII cOpachIBAalOT JIU-
cTBy. ® JIuCThA MOT'YT BUJOMUBMEHATHCA B KOJIIOUKU, YCUKU,
JIOBUME allllapaThl B CBA3U C BBLIIIOJHEHUEM cCIenu(puIecKux

byHKIIUI.
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Mpoeepum cebqa. 1. Moyemy anuaepmmuc nuvcta npos3padHblii? 2. OTyero
B B cTONGYATbIX KNETKaX OCHOBHOW TKaHWM Tak MHOIO X/0pOMaacToB M 60MbLUNH-
CTBO M3 HMX pacnosiaraetcs y obonouykn knetkn? 3. Kakoe 3HayeHne umeet
ncnapeHvne BOAbl B XU3HW pacTeHnin? 4. Kakne ocoGEHHOCTUN CTPOEHUS iucTa
nomMoratT NPeaoTBpaTUTb NoTepu Boabl? 5. B €BA3M C 4eM y pocsHku ¢dop-
MUPYIOTCS IMCTbs-noByLwkn? CBol oTBeT nosicHmute. 6. CooTHecuTe 0COOEH-
HOCTW BHYTPEHHEr0 CTPOEHUSI NMNCTA C €ro MyHKUMAMN.

ullis 1. Coenaiite BbIBOf, O KONMMYECTBE U MECTOHAXOXAEHUN YCTbUL, Y Ha3eMHbIX

Ey MU BOOHbIX pacTteHui. 2. lMpuBeamte nNpuMepbl HECKONBbKMX BUAOB PaCTEHUN
Haller 30Hbl, KOTOpble cOpachbiBAOT NUCTBY paHblUe OPYrux; MO3XEe BCEX.
O06bACHUTE 3HAYEHME NNCTONAAA B XU3HU PACTEHWUA.

§ 30. BuponsmeHeHHble nobderu

MHorue u3 Bac BUIeJU COPHSAK IbIPe, BEIPBIBAJIN 13 3€MJIN €TI0
IJINHHBIE, OeJible, BEeTBUCTLIE KOPHEBUINA. BBl Takke, BEpPOSTHO,
YNCTIIN KJIYOHU KapTodess MIN JYKOBUIILI permuaToro Jyka. Kop-
HeBUIIE, KJIYOeHb U JIYKOBUIIA — O5TO BUAOM3MEHEHHBIE MOOEeru.

ObpasoBanmue BUAOU3MEHEHHBLIX MTOOETOB CBA3aHO C BBIIOJIHE-
HUeM UMHu cnenuuuyeckux (PyHKIui. BumonsmeHeHHbIE IIO0Eru
MOT'YT CIYKUTh JJIsl 3allaCAHUA IUTATEIbLHBIX BEI[eCTB MK BOABI,
IJIsI 3aKpeIlieHnsa pacTeHus Ha omope. OHH obeclieunBaiOT Iiepe-
3MMOBKY PaCTeHUI, 3aI[UINAI0T OT IOeJAHNA JKUBOTHLEIMHU U T. [I.

KopueBumie (puc. 146), KiayOeHb M JYKOBUIIA BO3HUKJU B
Ipoliecce AJUTEJIHHOTO MCTOPUUECKOTO PasBUTHUA PACTEHUHN Kak
pes3yJbTaT UX IIPUCHOCOOJIeHUA K HeOJarOmpPUATHBIM YCJIOBUIM

BepxyLweyHas

MasywHas
noyka

Ysen c
bokoBO  YewyesnaHbie
MOYKOVA nnCTbA

- MpuoaTtoyHble
KOPHM

Puc. 146. CTpoeHue KOpHeBMLL,
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3UMBbI WUJH 3aCYILINBOMY IEPUOAY. «YHAsS» IIOJ 3€MJII0, pacTe-
HUA HAKAILJIMBAIOT IIUTATEJbHBIE BEIecTBa B IIOA3eMHOM Iobere
U IIPOJOJIKAIOT CBOe HOajIbHEHIllee Pas3BUTHE IIOCJIE OKOHUAHUA
3UMBI UJIN 3aCYXU.

KopHnesuuwe ecTb y MHOTMX TPaBAHUCTHIX MHOT'OJIETHUX pac-
TeHUN (6empeHuua, 1aHoblUL, MAMb-U-MALexa, noipeil, KYsULUHKA
u ap.). BHeIlTHe KOpHeBUIlle HAIIOMIHAET KOPeHb, HO Yy Hero, Kak
1 Y Ha3eMHOro 1mobera, MMeIOTCs BepXyIlleuHas W Ias3yIIHbIe II0Y-
KM, a TaK’Ke IJIeHYaThble YEHIyHKW — BUAOMU3MEHEHHBIE JINCThA.

OT KOpHEBHIIIa OTPACTAIOT IIPUAATOUHLIE KOPHHU (cM. puc. 146).
BecHoii n3 BepxXyIlIe4yHOH MJIM OOKOBBIX IIOUEK Pa3BMBAIOTCS MO-
Jonble moOeru. MIX pasBuUTHE IPOUCXOAUT 3a CUET ITUTATEeIbHBIX
BeIIleCTB, OTJIOMKEHHBIX B KOPHEBUIIIE JIETOM U OCEHBIO.

ITpomomKUTEeIbHOCTD KU3HU KOpHEeBHUII oT 2 10 25 jer. Kop-
HeBUIlA ONHUX PACTeHUil CchemoOHBI (P0203, MPOCMHUK), OPY-
rmx — AN0BUTHI (upuc). ¥ pAna pacTeHUil KOpHEBUIIA ABJIAIOTC
JIeKapCTBEHHBIM CHIPbEM (8alepuana).

Kay6env — 3TO MOA3EMHBIN BUAOM3MEHEHHBIN TOOET C CUJIb-
HO YTOJIIIIEHHBLIM cTe0JIeM, B KOTOPOM HaKaILJIMBAIOTCSA 3allacHbIE
BerecTBa (KpaxmaJ, pesxe — MmacJaa). KayoHM (hopMupyrorcs y
Kapmogens, monunamoypa (3emasaHoil zpywiu).

Ha pucyuke 147 maiizure crebesib 1 OTXOAAIINE OT €r0 HUMK-
Hell 4JacTu OOKOBBIE IToOeru. I9To cToJoHBI. OHU pPas3sBUBAIOTCS

BepxylweyHas
no?Ka

BokoBas
noyka

Puc. 147. Kaptodenb
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B mouBe. V3 JucTheB uepes cTe0JM B CTOJIOHBI OTTEKAIOT opra-
HUYeCKUe BellecTBa. BepXyIIKKU CTOJIOHOB PACTYT, YTOJIIAIOTCS
M K OCeHM IIpeBpallalTcs B KPynHbIe KayOHU. CpaBHUB OOBIU-
HBIN Imo0er ¢ KJyOHeM, JIeTKO 3aMETHUTh CXOJCTBA U Pa3JIUUUA.
Y KiaIyOHs, KaK U Yy OOBIUYHOTO Imobera, eCTb y3JIbl U MEKI0Y3JInd,
XOTs OHU ¥ He TaK XOPOIIO BbIpasKeHbI. B TO 'Ke BpeMsa cTebeJib
KJIYOHS CUJBHO YTOJIIEH. JIMCTba y KJIyOHell MelKue, delrye-
Buauble. Co BpeMeHeM Ha MeCTe JINCThEB OCTAIOTCS IPOJI0JIr0BAa-
ThIe JINCTOBBLIE PYyOIBI — OpPOBKHM. Pamom ¢ OpoBKamMu B HEOOJIb-
MUX yrayoJeHnAX HaXOAATCA IMa3ylNIHble IMOYKM — TIJaa3ku. Ha
BePXYINKe KJIYOHSA pasMeIllaeTcs BepxXyIIeuHas IIouKa. B Kiybue
JIETKO Pa3JUUYUTh OCHOBaHMWE M BEePXYIIKY. Bimike K BepxyIlIKe
HaXOAUTCSA OOJbIIIe ITOYeK, IIPY OCHOBAHUMN X MEHbIIIe.

Jyroeéuya — mon3eMHBIN YKOPOUYEHHBIN IIo0er ¢ BHUIOU3Me-
HEHHBIMU JHUCThAMU — UYeHIysaMu. Uelryu MPUKPeIIeHbl K KO-
POTKOMY cTe0JII0, KOTOPBIM HOCHUT HasBaHue moHIE (puc. 148).
Ha BepxyIKke AoHIIa pacrojiaraeTcsa BepxyllleuHad IIOo4YKa. B ma-
3yXax COYHBIX UYeIllyid pas3sBUBAIOTCSA OOKOBBIE HOUKU, AAlOIUe
HAYaJI0 MOJIOALIM JIYKOBHUIIAM-AETKAM. B COUYHBIX UeNIysaX Ha-
KaIllJIMBAIOTCs 3allacHble IMUTaTeJbHbIe BermiecTBa. CHapy:Ku Jy-
KOBUIlA Y MHOTMX BHUJOB PACTEHHUII MOKPBLITA CYXUMH UYEIIysIMIH,
BBITIOJIHAIOIUMHY BaIlUTHYI0 (QYHKIINIO. JIYKOBUIILI 00pa3yIOTCs
Y MHOTHUX JIYyKOBUUYHBIX pacTeHui (IYyK penuamulii 1 medsexcuil,
Y4eCHOK, MIOJbNAHBL, AULUU U OP.).

Cyxue nneHyatble Yellym
CouHble yellym
BepxyLieyHas noyka

BokoBble NoYku

[oHue
MpnaaToyvHble KOpHU

BHelwHun Bug MpogonbHbIN paspes

Puc. 148. JlykoBuua nyka penyaTtoro
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» ¥V KamycThl Koabpabu Pa3BUBAETCS Che-
IOOHBIN MSACHCTBIN 3allacalolnuil cTebeln.
KopoTkuit u TOJICTBHII, OH IOJHUMAETCS
HaJ 3eMJIell U HeCceT HEeCKOJbKO JIUCTHEB.
Kouannas xkanycma HaXOTUTCA C KOJb-
pabu B O0sm3KoM poxacTBe. Ee Taxk Has3bI-
BaeMbIfl «KOYaH» COCTOUT U3 KOPOTKOTO
cTebJisi ¢ MHOTOUMCJIIEHHBIMY NEePEKPBIBAOIIUMU APYT APYyTa JUCTbhIMMU.
ITo cymmecTBy, KOuaH IIpeACTABJSAET CO00 KPYIHYIO BUAOU3MEHEHHYIO
HOYKY, T. €. 32a4aTOUHBIN mOOeT.

Konbpabtu KouyaHHas

IloGeru MoOryT BHAOM3MEHATHCSI B YCUKH MU Kojaouku. Ha-
IpuMep, Yy 8uHozZpada HEeKOTOphblie mo0eru IpeBpaIalTcsa B yCU-
Ku. Y O0ukoil 260HU, 2pyuiu, 60APbLULHUKA B KOJIOUKU IIpeBpa-
m1aioTcsa cTe0JI HEKOTOPhIX OOKOBBIX ITOOEroB.

INonamue o cyxkrxynenmax. Pacrenusa c noberamMmu, Haka-
IJINBAIOIIIUMU BOJY, HA3bIBAIOTCA CYKKYJeHTaMHu (OT JiaT. CYK-
KYc — COK, COYHBIN). ¥ CYKKYJEHTOB BOJa MOXKeT 3alacaTbCd
B cTebsaAx (cTebjieBble CYKKYJIEHTBI) UJIU B JIUCTBAX (JIMCTOBBIE
CYKKYJIEHThI). XOPOIIO WM3BECTHBIMH CTEOJIeBLIMU CYKKYJEHTAa-
MU ABJAAIOTCA Kakmycot, moaovau (puc. 149). Do 90 % crebdas

KakTychbl Monouau

Puc. 149. CtebneBble CYKKYNEHTI
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Anos Monoguno

Puc. 150. JIncTOBbIE CYKKYNEHTbI

KaKTyca o0pasoBaHO KPYIOHBIMH KJETKaMHU BOjO3allacarolmeii
TKaHU. K JIMCTOBBIM CYKKYJEHTaM OTHOCATCS @J03, MOJLOOUJO,
ouumxu (puc. 150).

BbiBOAbI. ® YV HEKOTOPBHIX PACTEHUH 00pasylOTCs BHUIOU3MeE-
HeHHbIe Io0eru. ITO — KOPHEBUINA, KJIYOHMH, JYKOBUIIHI,
MSACHCTBI€ CTEOJM W JHUCTbS, KOJIOUKN, YCUKU. ® ITH Imoderu
COYIKaT IJIA 3allacaHUs IMUTATEJbHBIX BEIEeCTB MJIU BOObI, 3a-
KpemjeHNs pacTeHus Ha OIope, o0ecIeunBalOT 3MMOBKY pac-
TEeHUH, 3aIUINAIOT UX OT IMOoeJaHusd YKUBOTHBIMU.

? Mpoeepum ceba. 1. C 4yem CBSI3aHO BO3HUKHOBEHME BUOOU3MEHEHHbIX MO-

N 6eros? OTBET NosicHUTE NpuMepamMun. 2. Yem KOpHEBULLE OTIMYaeTcs OT Kop-
HA? 3. YTO Takoe CTONOH? YeM CTONOHbI OTANYaTCs OT KopHesu? 4. Kakoe
CTPOEHNE MMeET nykoBuua? [okaxuTe, YTO JIYKOBULA — BUOOU3MEHEHHbIN
nober. 5. lNoyeMy pacTeHus, MMelolmMe MNOA3EMHbIE nobern, OTHOCATCS K
MHOroneTHum? 6. YCTaHOBMEHO, 4YTO B KNyOHe kapTodens coaepXuUTcs MHOMO
Kpaxmana. Kak oH Tam nosieunca? 7. Kak Bbl gymaeTe, No4eMy B YC/IOBUSX
XapKoro knMmara BCTpPeyYaeTcsi MHOIO JIYKOBUYHbBIX PACTEHWUA, a8 KOPHEBULLHBLIX
mano?

iy MIcrnonb3ys MHTEPHET-PecypChbl, NMOAroTOBbTE COOBLUEHME O PacTeHUsX, KOTO-
=F// pble BLIPALLMBAIOTCS B BalLEi MECTHOCTU, N UX UCMOSIb30BAHNN.
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§ 31. BeretatnuesHoe pa3MHOXeHMe pacTeHun

Mo:kHO 1 13 JIMCTa BREIPACTHUTE ITejoe pacTeHue? A m3 JyKo-
BUIIBI MM KJIYOHA? BbI MHOTO pas 3TO MPOJEbIBAIN, BHIPAII-
Bas KOMHATHBIE PACTEeHUA AJIA 03eJeHEeHUA KJacca UJIA OBOITHBIE
pacTeHus1 Ha MpuycageOHOM WJIM JaYHOM ydacTke. VI3 Omosoruu
6-ro KJacca BBl 3HaeTe, YTO Pa3BUTHE HOBBIX pacTeHUU U3 Be-
reTaTUBHBIX OPraHOB HJIM HX YacTell Ha3bIBAE€TCS BEreTaTHBHBIM
pa3vHoskeHueM. OHO OCHOBAHO Ha pereHepariuud — CIIOCOOHOCTH
pacTeHM 00pPa30BLIBATH HOBLIE BEreTATHBHLIE OPraHbl, B TOM
YurcJie yrTpauyeHHble WX OTCYTCTBYMOIe. MHOrMe pacTeHus CIo-
COOHBI PAa3MHOKATHCA TAKUM CIIOCOOOM.

KopHeBumamMu pasMHOMKAIOTCA nbipeil, JAaHOulUl, KYNneHa.
Kak BBI yiKe 3HaeTe, KOPHEBUIA MMEIOT IPUAATOUHBIE KOPHU,
a TakiKe BepXYIIeUHYI0 W Ia3yIllHble MOYKH. PacTeHue B Gop-
Me KOpHeBHUIIla 3UMYyeT B mouBe. BecHOU M3 moueK pas3BUBAIOTCA
moJtoabie moberu. Ilpu pasmeneHny KOPHEBUI] KAMKIBIN KYCOUEK
MOJKeT JJaTh HOBOE pacTeHwme.

Hekoropbie pacTeHuUsT padMHOKAIOTCS OTJIOMAaBIIIMMUCS BeET-
Kamu (u8bl, mono.s).

JIfoqm IIUPOKO MCHIOJIB3YIOT BereTaTUBHOE Pa3MHOMKEHUE
KOMHATHBIX, IEKOPATUBHBIX, OBOIIHBLIX pacreHuii. Ilisg aToro
IIpesKJae BCEeTro WMCIIOJB3YIOTCA Te CIIOCO0BI, KOTOPhIE CYIEeCTBYIOT
B IIPUPO/IE.

KayOouamMu pasMHOMKAIOT HEKOTOPBLIE CEeJIbCKOXO3SIMCTBEHHBIE
pacTeHus, HanpuMep kapmogeav. Ilpm mocagke KJIyOHEH M3 II0-
yeK (TJIa3KOB) KJIYOHSA PasBUBAIOTCA HaA3eMHBIE OOJIMCTBEHHbBIE U
BIIOCJIEJICTBUM IIBeTyIue Imoderu. HuKHMe YacTH 9TUX II00Eros,
HaXoAsAINec MHOJA 3eMJIel, UMeIOT HeJOpPa3BUThbIEe UYeITyeBUIHBIE
JUCThA. B masyxax sTUX JINCTHEB 3aKJaJbIBAIOTCA IOUKMU, U3 KO-
TOPBIX 00pasyloTcA HEAJWHHBIE Oesible XpymnKue moberu (CToJio-
HBI) C YeIllyeBUAHBIMHU JHCThAMU. CO BpeMeHeM BepXyIIeuHbIe
IIOYKW CTOJIOHOB YTOJIIIIAIOTCA W IIPEBPAIIaiOTCsA B HOBBIE KJIYOHU
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Pnc. 151. PaamHoxeHue kapTtodens

(puc. 151). CrosioHBI JIETKO Pas3pyIlalTCcsa, a KJIYOHU 000co0Js-
IOTCA M CJOYy:KaT OpraHaMM BeTreTAaTHBHOTO Pa3MHOMKEHUS, UTO
B €CTEeCTBEHHBIX YCJIOBHUAX IIPOMCXOAUT y AUKOT0 KapTodess Ha
ero poauue B AHmax.

3eMAAHUKA JeCHAs U 3eMJAAHUKA cadosas Pa3sMHOMKAIOTCSA
C TIOMOINbI0O HAJI3EMHBIX CTOJIOHOB (yCOB).

» CTONIOHBI V 3eMJIAHUKKA — 9TO HAI3eM-
Hble BUAOM3MEHEHHbIEe II0JI3yuue II00eru.
OHU JIUIIEHBI 3€JeHBLIX JIUCThEB, CTE0JIHU
nX TOHKHEe, XPYIIKHue, C OYeHb MNJIMHHBIMHA
mexgoysanamu. OHu pasBUBAIOTCS U3 IIa-
3YIIMHBLIX II0YEeK PO3eTOYHOro Iobera mare-
pUHCKOro pacrenus. KaabIii CTOJIOH CO-
CTOUT CHAYaJIa M3 ABYX TOHKUX MJIMHHBIX
MEXKI0y3JInil; B y3JIaX CUAAT ABA HeIopas-
BHUTBHIX YeIlyeBUJHBIX JIMCTAa. ns IIa3yx
9TUX JINCTBEB MOTYT BBIpAcTaTh 0e3 Ieproja MOKOA GOKOBBLIE CTOJIOHBI,
YTO MPUBOAUT K BETBJIEHUIO HAJA3€MHBIX CTOJIOHOB, CIIOCOOCTBYS 3HAUM-
TeJIbHOMY YBeJIMUEeHHI0 umcya ocobeii. Ha KoHIle cTOIOHOB (hOPMUPYIOTCA
MOJIOAbIE PO3E€TOYHBIE IOOEru C HPUJATOUYHBIMH KOPHAMHU. XapaKTePHBIM
MIPU3HAKOM CTOJIOHOB SIBJISETCS HEIIPOJOJIKUTEIbHAA IJIUTEJIbHOCTD JKU3-
HM — OHU OTMHPAIOT B TOT K€ Ce30H, obecmeuuBas 000coOIeHme AoUep-
HUX 0COO0erii.
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Cpeska yBagLmx
LIBETKOB

CeHTs10pb  Anpenb Maw MoHb

Puc. 152. PasamMHOXeHVe TiofibnaHa JyKoBULLAMM

Jlyk penuamulil, 4eCHOK, MI0OJbNAHb. PABMHOMKAIOTCS JIYKOBU-
mamu. [Ipu mocagke JIYyKOBUIL B IIOUBY OT MOHIIA OTPACTAIOT IIPU-
JaTouHble KOpHU. M3 mMasylUIHbIX IIOYeK (DOPMUPYIOTCA AOUepHIe
JYyKOBUIEI (puc. 152).

Muorue KyCTapHUKH X MHOTOJETHHE TPaBhl Pa3MHOMKAIOTCS
IejeHUeM KycTa, HampuMmep nuornst (puc. 153).

YueHbIe pa3paboTau CIIOCOOBI BETeTaTUBHOT'O PAa3MHOKEHU A,
KOTOpbI€ B IPUPOJE BCTPEUAIOTCA KpaliHe peako (UYepeHKOBaHIe)
WJIN BOBCE He CYIIEeCTBYIOT (IPUBUBKA).

IIpu uepeHKOBAaHUU OTAEJNSIOT U YKOPEHAIT YacTh MaTepPUH-
CKOTO pacTeHHusd JUOO CTAaBAT B BOAY OO OOpasoBaHUSA KOPHEI.
YepeHkoMm (He TyTaTh C Uepell-
KoM!) Ha3BIBAIOT YacThb JIIOOOTO
BereTaTHUBHOI'O oprama — Imoobera,
cTe0Jisa, ucTa, KOpHsa. Ha uepen-
Ke OOBIUYHO YK€ eCTh HMOUYKHU, WU’
OHM IIPU OJATOHNPUATHBIX YCJIO-
BUSAX MOTYT BO3HUKHYTH. W3 ue-
PEeHKa BhIpacTaeT HOBOE JOouepHee
pacTeHue, IIOJHOCTBIO IIOXOXKee
Ha MCXOJHOEe MaTEePUHCKOE. Puc. 153. Muon
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©)

Puc. 154. PasaMHOXEHMe YepeHKamu: a — NUCTOBbIMU; 6 — BE3NNCTHLIMU

3eJleHbIMH OOJIMCTBEHHBIMM II00ETOBBIMM UYepeHKaMH’ pas-
MHOKAIOT MHOTHE KOMHATHBIE PAaCTeHUA, HAIPUMED NesapzoHUl0
(puc. 154). Brl y:Ke uepeHKOBAJIU PACTEHUSA, BHIMOJHAS MUHU Ja-
Oopatopuyio pabory K § 23. BeamucTHbRIMuU UyepeHKaMu (YUIaCTOK
MOJIOZOTO CTe0JISA ¢ HECKOJbKUMU IMMOYKAMM) Pa3MHOMKAIOT KPbLHC08-

HUK, CMOPOOUHY.

JIncTOBRIMU UepeHKaMU Pa3MHOMKAIOT Y3amOapcKyi Quanrky
(ceHmoJsIMIO) M MHOTHE APYyTUe KOMHATHBIE I[BETKOBBIE PACTEeHUA.

2

Puc. 155. PaamHoxeHne
y3ambapckon puankm (CeHnosmm)
JINCTOBbIM YEPEHKOM

g sTOro OTAENBbHBIN JIUCT caka-
IOT B CBIPOM II€eCOK, IIPUKPBLIB CTEK-
JAHHBIM KOJIIAKOM, WJIH CTaBAT B
BOZy A0 OOpasoBaHMSA KOpPHeii, a 3a-
TeM IIepecakMBaiOT B IUTATEJbHBIN
rpyHT (puc. 155).

Y A00Hb, 2pyus W APYTUX ILJIO-
IOBBIX JepeBbeB MPU BhIpaIHBa-
HUM U3 CeMAH He COXPaHATCSA
IIeHHbIe KauecTBa MCXOJIHOIO pac-
TeHusi. OHU CTAHOBATCA AUUYKAMU,
II09TOMY TaKle pacTeHus pasMHO-
JKaloT OyTeM HPUBHMBOK. PacreHwue,
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Ha KOTOpOe IIPWBUBAIOT, HA3bI-
BaeTcs IOABOEM, a pacTeHwue,
KOTOpoe IIPUBUBAIOT, npu-
BoeM. PazanuaioT NTpPUBUBKY
TJIa3KOM U NPUBUBKY UEePEHKOM
(puc. 156). IlpuBuBKYy rJa3-
KOM HPOBOIAT CJIEAYIOIIUM 00-
pasoM. BecHoii BO BpeMs CO-
KOIBMKEHUS Ha Kope IOABOA
menaoT T-obpasHBII Haapes.
3areM YTOJKH KOPbI OTTUO0AIOT
UM BCTaBJIAIOT IIOJ Hee I'JIa30K —
MIOYKY, CPE3aHHYIO0 C IIPUBOS C
HeOOJBIIINM YYaCTKOM KOPBI U
apeBecuHbl. Kopy moaBos Ipu-
JKUMAIOT, PaHy 3a0MHTOBBIBAIOT
CTEePUJBHON TKaHbBIO JuOO cIe-
MUAJIbHON KJeslel jeHToi. Co
BpeMeHeM 4YacTh IIOJBOS, pac-
MIOJIOJKEHHYIO BBIIIIe IIPUBOS,
YAAJIAIOT.

IIpuBuBKM uepeHKOM meJia-
IOT Pa3HBIMU CIIOCO0AMU: BIIPHU-
KJaany (kamMOuii Ha Kambuii),
Bpaciien, moa Kopy. IIpu Bcex
crrocobax BaskKHO COOJIIOIATH OC-
HOBHOE YyCJIOBHE: KamMOuwii mpu-
BOS U KaMOMUII HOABOA IOJIMK-
HBI COBIIaAaTh. TOJBKO B 3TOM
cayJyae IIPOMBONAET cpacTaHUe.
Kak u npu npuBuUBKe IJIa3KOM,
pany 3abuHTOBBIBAIOT. MecTa
MIPaBUJIbHO BBITIOJHEHHON IIPU-
BUBKM OBICTPO CpacTaroTCA.

Maskom

YepeHKoM noga Kopy

Puc. 156. Bugpl npnBuBoK



164

MMmaga 7. BereTtaTuBHblIE OpPraHbl MOKPbITOCEMEHHbIX pacTeHui

KopHeBbIMU uepeHKaMu PasMHOMKAIOT MAJAUHY.

OTBOOKM NTPUMEHSIOT NMPU PA3MHOMKEHUUN KPbLHCOBHUKA, CMO-
podunvt. Ilpu sTOM HMKHME BEeTBM KycTa IPUrubaoT K 3eMJe,
OPUKUMAIOT U NPUCHITIAIOT ITOUYBOM. PeKoMeHAyeTCcAa HAa HUMKHEN
cTopoHe mpurubaeMoil BeTBU [AejaTh HaApPesbl AJA CTUMYJIUPO-
BaHUsA 00pasoBaHUA IIPUAATOUHBIX KOopHeii. Ilocae yKopeHeHUs
BETKY-OTBOJIOK OTJEJIAIOT OT MaTePUHCKOTO PacTeHUA U Iepeca-
JKUBAIOT Ha IIOCTOSITHHOE MecTo (puc. 157).

Heo6xoamMo mOgUEpPKHYTH, UTO BereTaTUBHOE PA3MHOYKEHUE
BO3MOKHO TOJBKO B TOM CJIyuae, ecjid Ha ()parMeHTe pacTeHUs
M3HAYAJBHO €CTh XOTA ObI OJHA IIOUKA (BepXyIllleuHasd ujam 00KO-
Bas), a IIPU ee OTCYTCTBUU 3aKJaJbIBaeTCsA IIPUJAaTOUHAA IIOUKA.
HNuaue mobery He OymeT m3 Uero oopasoBaThCH.

IIpu BereTaTUBHOM pPa3MHOKEHUU HOBOE IIOKOJIEHWE WMeeT
BCe KauecTBa MATEPUHCKOI'0 OpPraHmM3Ma, UTO II03BOJISET coXpa-
HATH COPTa PAaCTeHUH C IeHHLIMU NpudHaKaMmu. IlosTomy MHOTHE
ILJIOAOBBIE KYJBTYPHI Pa3MHOKAIOTCA TOJBKO BereTtaTuBHO. Ilpu
PasMHOXKEHUW TPUBUBKAMU HOBOE PACTeHUWE cpady MMeeT MOII-
HYIO KOPHEBYIO CUCTEMY, IIO3BOJIAIONIYI0 00ecIieunBaTh MOJOJbIE
pacTeHUs1 BOAOW M MUHEpPaJbHBIMU BerlecTBamMu. Takwme pacre-
HUS OKa3bIBaIOTCA 00Jiee KOHKYPEHTOCIIOCOOHBIMY 110 CPaBHEHUIO
C IPOPOCTKAMU, IIOABUBIINMUCA U3 CEMAH.

Puc. 157. PaamHOoXeHne otBogKamm



§ 31. BeretaTuBHoe pasMHoxeHue pacTteHuin 165

» B mocaenHue JecATUIETUSA IOJYUYNJ Pa3BUTHE TaKOI CIIoco0 BereTaTuB-
HOT'O Pa3MHOMKEHHs, KaK KyJbTypa TKaHei. I3 KycouKka TKaHU MU JarKe
M3 OJHOM KJEeTKM Ha IHTATeJbHOH cpeae OIpeIejIeHHOrO COoCTaBa IIpu
OIpeeJICHHOM OCBEIIleHUM U TeMIIepaType BbIPAIIMBAIOT IleJI0e pacTeHHe.
ITpu sTOoM BasKHO He AONYCTHUTHL HMOPAKEHUS PACTEHIsS MHKPOOPraHM3Ma-
mu. IleHHOCTH MeETOZa COCTOUT B TOM, UTO, HE NOKHUAAACH 00pasoBaHUA
CeMsAH, MOYKHO IIOJIYYUTH 0OJIBLIIIOE KOJMYECTBO PACTEHMM.

BbiBOAbl. ® BereraTuBHOE Pa3MHOKEHIIEe OCHOBAaHO Ha CIIOCO0-
HOCTU PaCTeHUs K pereHepamnuu, T. €. K BOCCTAHOBJIEHUIO Iie-
JIoro opraHu3Ma u3 4yacTu. ® OHO IIPOUCXOIUT €CTECTBEHHBIM
IIyTeM WJIN IIPU IIOMOIIM uejoBeKa. ® IIpu BereraTuBHOM pas-
MHOKEHUM HOBbI€ PACTeHUSA 00pPa3ylTcA U3 YacTell BereTraTus-
HBIX OpraHoB (mobOera mjaum KOPHS C IPUAATOYHBIMU IIOYKaAMI)
WJIU BUJOMBMEHEHHBIX IT00eroB (KJayOHell, IYKOBUIL) 1 KOPHE.
® HoBoe mokoJeHme 00JiafilaeT BCEMW NPU3HAKAMU, KOTODbLIE
MMeeT MaTepUHCKOe pacTeHue.

2. KakoBbl OCHOBHbIE CMOCOOLI BEFETATMBHOINO PA3MHOXEHUA? B yem 1x CyLi-
HoCTb? 3. Kakme HemocTaTkm MMeeT BeretaTMBHOe pasmMHoxeHue? 4. YT1o saB-
naetcsa ycnoesvem ycnexa npusmeku? OTBET noscHute. 5. Kak Bbl gymaere,
ONS Yero nNpu PasMHOXEHUU KOMHATHBIX PACTEHMIA YepeHKaMu FOPLUKU C Bbl-
CaXeHHbIMW YepPEHKaMUN 0ObIYHO HAKPbIBAIOT CTEK/ISAHHbIMY BaHKaMu Uan nNpo-
3payHbIMK LeNnodaHoBEIMM NakeTamm?

MpoBepum ceba. 1. Kakoe pasmMHOXeHME Ha3blBalOT BereTaTUBHBLIM?
n

iy BbiICHWTE, KakiMK CrocobamMmn 1 Kakme Buibl PaCTeHUl PasMHOXaloT Ha Ba-
=7/, wem payHom (npuycamebHoM) ydacTke. 3agaHne ohopmMuTe B BUae TabnuLbl.
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BereTtaTMBHOE pa3MHOXeHUe, NPOU3BOAUMOE YeNIOBEKOM: Ae/IeHNEM KYCTa,
KAYBHAMM, NYKOBULL@MM, 0BANCTBEHHBIMU M 6€31MCTHLIMM NMO6GEroBbIMU YepPeHKamu,
JINCTOBbIMM YEPEHKaMU, YCaMM, OTBOAKAMMU, KOPHEBLIMM YEPEHKaMM, NMPUBUBKaMM



masa LiBeTokK. Mnon. Cemsa

C paHHell BecHBI HAIllM cajbl, IIapKu, Jyra, IOJSA U Jieca
YKpaIamoT IBeTyIue pacTeHuA. l[BeTKM MX HACTOJIBKO pPa3HO-
o0pas3HbI IO OKpacKe, (hopmMe M apoMaTy, YTO OCTAETCS TOJBKO
yauBaaTked. Hajg nmBeTkaMu KpysKat muesbl, 6abouku. [yia dyero
OHU JIeTAT K BeTKaM? ToJbKO JiU IOTOMY, UTO IIBETKHU IIPUBJIE-
KaloT UX KPAcOTON M apoMaToM?

ITos:xe, BO BTOpO¥ IMOJIOBUHE JIETA U OCEHBbIO, CO3PEBAIOT ILJIO-
Il U ceMeHa pas3HbIX pacTeHuil. 14 celbCKOX03ANCTBEHHBIX
pacTeHMN — IMIIEeHUIbI, AYMEHA, KYKYypys3bl, s0JI0HL, T'PYIII,
OBOIIHBIX KYJbTYp (0aKJa’KaHOB, IOMUAOPOB, TOpOXa U Jp.) Ha-
CTymaeT BpeMsA yOOPKU yposKas.

JleToM 1 OCEHBIO CO3PEBAIOT TaK:Ke ILJIOABI I ceMeHa TUKOopa-
CTYIIIUX pacTeHui. A uTo Takoe ILToAbl u cemena? Kaxk oHu 00-
pasyioTcsa Ha PaCcTEeHUAX, KaK YCTPOEHBI?

U3 aToi rnaebl Bbl y3HaeTe:

e UTO TAKOE I[BETKHU, KAK OHM YCTPOEHBI M KAKYI0 (DYHKI[HUIO
BBITIOJTHSIOT;

e UTO TAaKOe COI[BETHS M KAKMMU OHU OBIBAIOT;

¢ KaK IIPOMCXOAUT OIbLIEHNE I[BETKOB;

e 13 Yero pasBUBAIOTCS ILJIOALI M CEMeHAa, KaK OHU YCTPOEHBI
1 KaKyI0 POJb UTPAIOT B KU3HU PACTEHUI.

Bbl HayuuTecCh:

e IIPeIapupoBaTh IIBETKU U Pa3JIUUYATh UX UACTHU;
® pas3anyYaTh COI[BETUA U ILJIOAHI.
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§ 32. LiBeTOK, ero ctpoeHme un pyHKuum
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Cmpoenue yeemra. IIoKpsI-
TOCEMEeHHBbI€ PAaCTeHUsA, KaK BbI
3HaeTe, OTJUYAIOTCA OT JIPYTUX
TPYIIIl pacTeHUM IIPe’KIe BCETo
TeM, 4YTO y HUX (OPMUPYIOTCA
nBeTku. I[BeTKm MHOrMX pacre-
HUA KPYHOHBIE, APKO OKpAIIeHHI,
YacTO ¢ IPUATHBIM 3amaxoM. Mbl
Jo0yeMcs UHMH, HacJIaKIaeMcs
apoMaToM, JAapuUM B TOPIKECTBEH-
HBIX cJIydadX. A B uyeM BaKJIO-
yaeTcs POJb I[BETKOB B KU3HU
pacrenuii? YrToOLI 9TO y3HATH,
BBISICHMM, 13 KaKHNX YacTel co-
CTOUT IIBETOK M KaKue (PpyHKIIUU
BBIIOJIHAET KaKIasd 4acTh.

IIBeTku pasHBIX BUAOB pacre-
HUA 3aMEeTHO OTJMYAITCA JIPYT
OT Apyra II0 BeJIMUYMHE, OKpacke,
KOJIMUECTBY OdJIEMEHTOB U OpPY-
ruM npusHakam (pumc. 158). Tem
He MeHee OOJIBIIIMHCTBO IIBETKOB
HUMEIOT YacTH, IIPeJCTaBIeHHBIE
Ha pucyHke 159, c. 170. Buuma-
TeJIbHO PACCMOTPUTE PUCYHOK.
3alloMHHTE, KaK  Has3bIBaeTcd
KasKIasi 4yacTh I[BeTKa, KaK OHa
BBITJIAAUT, KaKOe MOJIOKEeHUe 3a-
HHMAaeT B IIBETKe.

Nrax, Kakue 4acTU BBIAEJIAIOT
B IIBETKe? ITO IIBETOJIOXKE, OKO- Puc. 158. PasHooGpa3vie LBETKOB
JIOIIBETHUK, THIUMHKU U IIEeCTUK. Pa3NNYHbIX BUAOB PACTEHNI

Kornokonb4nk
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Pbinbue — MbINbHUK
MecTuk ' 1 i ~ Thl4MHKa
Tbl4MHOYHAsA HUTD |
- BeHuuk
CemsazavaTtok | Yaweuka
LiBeTonoxe

Il-lamenmcmx JlenecTtok
[

LiBeToHOXKa

OKonouBeTHUK

Puc. 159. Cxema cTpoeHuns usetka

BuodakT. Camblii 6ONbLLOK LBETOK B MUPE UMeeT
pappnesus ApHonbga. OHa BCTPeYaeTcs Ha OCTPO-
Bax Cymatpa, fBa n KanumaHTtaH. 3T0 HeobblHHOE
pacTeHe OENCTBUTENbHO SBASIETCS YyAOM MPUPOAbI.
OHO He MMEET HU KOPHEN, HWU NINCTLEB U MO 3TOW NpU-
YyMHEe CaMOCTOSATENIbHO CYLIEeCTBOBATb He MOXeT. Bce
HYXHblE [N XW3HW OpraHMYyeckMe BELLECTBA pacTte-
HWe Mony4YaeT, NapasnTupys Ha cTebnsax nuaH. LigeTok :
padpdne3mm aocturaet B anameTpe 1 M 1 BECUT NMPUMEPHO 6 kr. OH UMeeT NaTb
MSICUCTbIX TONCTbIX SPKO-KPACHbIX C B6enbiM/ HapoCTaMKn NIENECTKOB, KaXAbIA AJn-
HOWM [0 nosiymMeTpa. 3anax U BHELIHWA BUA, LIBETKA OYEHb HAMOMUHAIOT THUIOLLEE
MSCO, npuBnekas K cebe Myx. Hacekomble OMbINSIOT LIBETKM, U 4epe3 7 Mecs-
LEB CO3pPEBAOT MioAbl C MUUIMOHAMM KPOXOTHbIX CEeMSIH. XXMBOTHbIE HacTynatoT
Ha CO3peBLUNE MJIOAbI, OABAT UX U PA3HOCAT CEMEHA K HOBbIM MeCTaM OBUTaHUS.

Pacnonoixcenue u ynruyuu anemenmos yeemra. llBeTKoM
OOBIUHO 3aKaHuMBaeTcCsA IJIaBHBII uiau OOKoBOHM mober. YacTw
cTe0JIsI, HEeIOCPEACTBEeHHO HECYIYIO IIBETOK, Ha3bIBAIOT I[BETO-
HOKKOM. Y HEKOTOPBIX BHUAOB PAaCTEHUU IIBETOHOKKU eIBa 3a-
METHBI UJIX OTCYTCTBYIOT. TaKue IIBeTKU HA3LIBAIOTCS CUIAUNMU.
BepxHAA 4acTh IIBETOHOMKKHU PACIIMPEHA M 00pasyeT IBETOJIOMKe
(ocs 1BeTka). Ha 1BeToJioKe pacrojaramTcsa APYTUe 3JIEMEHThI
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nBeTKa (JalleJucTUKM, JEMecTKN, ThIYMHKMU 1 Iectuku). O6pa-
TUTEe BHUMAaHNE, YTO YaIIeJHUCTUKU, JIEIECTKN UM THIYMHKM pac-
ImoJiaraloTcs BOKPYT nectuka. Hapy:KHBII KPYT IIBETKa 00pa3yoT
gameaucTuku. OHUM MMeOT OOBIYHO CPaBHUTEJIbHO HeOOJIbIIINe
pasMepsl U 3eJieHyI0 OKpacKky. COBOKYIHOCTD YaIIeJUCTHKOB —
970 yameuka. OHa BBIMOJHAET (PYHKIIMIO 3aIUTHI BHYTPEHHUX
YyacTel IBETKAa O er0 PacCKpPLITHUI.

BuyTpu ualeuykm pacmojiaraeTcsi BEHUYMK — COBOKYIIHOCTBb
JerniecTkoB. OcHOBHAS (PYHKIINMS BEHUMKA — MNPUBJIEKATL K IIBET-
Ky OIBLINUTEJEN U CONeiCTBOBATh YCIENIHOMY olbLiIeHuio. OKpa-
cka, popMa M apoMaT IBETKOB IIPUBJIEKAIOT HACEKOMBLIX, a HMHO-
rga — IOTHIL 1 MeJKUX 3Bepeil. OTH KUBOTHBIE IIEPEHOCAT IIbLIb-
IleBble 3epHa C I[BEeTKa Ha I[BETOK.

Yarreuky 1 BeHUMK BMeCTe Ha3bIBAIOT OKOJOIBETHUKOM.

» OKOJIOIIBETHUK MOJKET ObITh ABOMHBIM, €CJIU OH COCTOUT M3 YallleuKU
U BeHUYUKA (L0/10HA, 2pyula, KOJLOKOAbUUKU, Kapmodenv). Ecau B 1Ber-
Ke yallleuKa M BeHUMK He PasjIMyaloTCs, TAKOHM OKOJOIBETHUK HA3BIBAIOT
npocteiM. OH MOKeT OBITh BEHUMKOBUIHBIM — SPKO OKPAIIEHHBIM, KaK
BeHUYUK (MOAbNAH, AAHObLUL, JULUL), NN YAIITeYKOBUIHBIM — OKpAIlleH-
HBIM B 3eJIeHBIH IBET (Cc8ek.a, Kpanuea).

YamreJaucTuKY U JeImecTKU B I[BETKe MOTYT OBITh CBOOOTHBIMU (A010HA,
BUWHA) NN CPOCHIUMUCA (KOJLOKOAbUUK, MbLKEA, 02Yypey, Kapmogeay).

K 1eHTPY OT OKOJIOIBETHHMKA PACIIOJOMKEHbI ThIYMHKH. Ko-
JUYECTBO THIUMHOK B I[BETKaX PAa3HbIX BHUIOB PaCTeHUIl pas-
HOe — OT OJHOM, HAIpuMep y opxudeil, 10 HECKOJbBKHX COTEH.
Kaskgasda ThIYMHKA COCTOUT M3 ThIUMHOYHOM HUTU U NBIJILHUKA, B
KOTOPOM (POPMUPYETCA HBLJIbIA — CKOILJIEHH!E ILIIbIEBLIX 3ePeH
(puc. 160, 161, c. 172). Kaxkmoe IBIILIIEBOE 3€PHO COCTOUT U3
IBYX KJIETOK U IIOKPBITO 00O0JOUKaMu. B IBLIBIIEBOM 3epHE 00-
pasyeTcs IIO0 ABe MY’KCKHe raMeThl — IO ABa cumepMmuda. Takum
0o0pa3oM, THEIUMHKM — 9TO YacCTh I[BETKAa, o0ecIleumBaroIias o0-
pasoBaHIie MYKCKUX IIOJOBBIX KJIETOK — CII€PMUEB.

B 1menTpe 1mseTka pacmoJiaraeTcs OLUH MJIH HECKOJIbKO IIeCTHU-
KoB. IlecTHK OOBIYHO COCTOMT M3 3aBA3U, CTOJOMKA M PLIIbLIA,
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MNbINbHUK

Mbinbua

TblYMHOYHaSA
HUTb

Puc. 160. CTtpoeHune TblHNHKK

Puc. 161. Mbinbua Manbebl NOA MUKPOCKOMOM

PacmoJIO;KEeHHOr0 Ha BepxXyIlKe cToabmka (puc. 162). ¥V HeKoTO-
PBIX pacTeHuii, HaIpuMep y MaKa, CTOJIOUK OTCYTCTBYEeT, U TOTI-
Ia PBLIbIE HA3LIBAETCA CHUAAYNM. PBIIbIEe CHYKUT IJs YJaB-
JUBAHUSA NBLILILI. YacTo pBLIbIE IIIEePOXOBATOE, MHOTAA HaKe
KJetikoe. IlosaToMy mbLIbIIa JIeTKO mpuauiiaeT K Hemy. CToa0uK
IPUIOSHUMAET PBLIbIE HAJ 3aBA3bI0, YTO O0JerdaeT yJIaBJIMBA-

HUe IIbIJIBbIIbI.

Camas BajKHasI 4yacTh IIeCTUKA — 3aBA3b. B 3aBA3U HaxogAT-
cd cemMaz3avaTKu. B IIpornecce pa3dBUTHUA IIBETKaA B KaXXKIOM CEMA-

Pbinbue

CTtonbuk

CemsizavaTku

CteHka
3aBA3n

—3aBsa3b

Puc. 162. Cxema cTpoeHus necTtuka

3ayaTKe oOpasyeTcs KeHCKas
raMera — SAHIEKJIETKA.

B cTpoeHuu I1BeTKa, Kak
BBl MOTJIN YBUJIETh, €CTh OIIpe-
JeJIeHHOe CXOJCTBO C Berera-
TUBHBIM mnoberom. Ilo cyrwu,
IIBETOK — YKOPOUEHHBIN IIO-
Oer. IlBerojsoske — BTO cTe-
0JeBas uYacTh IIBeTKa. Ya-
IIIeYKa, BEHYHUK, TBIUMHKU U
IEeCTUKN — BUAOU3MEHEHHBIEe
auctbd. KaKabplii IIBETOK pas-
BUBaeTCA 13 IIOUKU.
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KeHckune Myxckne

Puc. 163. LipeTku orypua (0oHOOOMHOE pacTeHue)

I[IBeTok — 5TO BUJIOWM3MEHEHHBLINI YKOPOUEHHBINU IT00er, ITpu-
CcOoCO0JIeHHBIN AJIg pPa3MHOMKEHUs, B KOTOPOM 00pa3yioTcs ra-
MeTbI, MIPOUCXOAUT OIIbLIEHNE, OIJIOAOTBOPEeHME, (hOpPMUPOBA-
HUE CeMAH U ILJIOHOB.

Eciu y 1iBeTKa ecThb WM IIECTUKW, M THBIYMHKW, OH Ha3bIBAET-
cd 000emoJIbIM, IIOCKOJIbKY UMeeT U KeHCKUe, U MYKCKUe YacTu
(a010Ha, 2pywa, pos3a, mwavnax, aurus). HexkoTopble IIBeTKU
UMEeIOT TOJILKO MEeCTUKU — WX HA3LIBAIOT MEeCTHYHBIMHU ((KeHCKH-
MHM) — WJIU TOJIbKO THIUMHKU, TOTAA
WX HAa3bIBAIOT THIYMHOYHBIMH (MYy:K-
ckumu) (puc. 163).

Ecau xeHCKUe U My’KCKUe IIBET-
KU pa3MellalTcsa Ha OJHOM pacTe-
HUU, TaKWe pPacTeHud Ha3bIBAIOT-
cA OXHOAOMHBIMM (mbLK6a, ozypeu,
Kykypy3a). Ecau MyKCKUe IIBETKU
QopMUDPYIOTCA HaA OJHOM pacTeHUH,
PuC. 164. Myxckue a JKeHCKHUe — Ha JPyroM, pacTeHUs
N XEHCKMe LUBETKN MBbI Ha3bIBAIOTCA ABYAOMHBIMHU (MO0ON0Jb,
(AByAOMHOE pacTeHue) uea, obaenuxa) (puc. 164).
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BbiBoAbl. ® I[IBeTOK — OpraH pasMHOMKEHUS — BUIOU3MEHEH-
HBIM, YKOPOUEHHBIN IT00er, mpegHas3HaYeHHBIA AJid oOpasoBa-
HUS raMeT (IIOJIOBBIX KJIETOK), ONBLIEHUS, OILJIOJOTBOPEHUA,
o0pasoBaHUA IIJIOMOB U ceMsH. ® B meHTpe IIBeTKa — MECTUK
(MM MeCTUKM), BOKPYT — THIYMHKU, BOKPYT THIYMHOK — OKO-
JonBeTHUK. ® OOHM 3JIEMEHTHI I[BETKA BBIMMOJHAIOT 3aITUTHYIO
U «pPeKJaMHYI0» poJib (uUallledyka WM BEHUYUK), Apyrue — obe-
cIIeunBaOT oOpasoBaHMe raMeT, UX CJIHSHNEe, (popMHUPOBaHUE
ILJIOZOB U CEMSIH.

Mpoeepum ceba. 1. NoyeMy MOKPLITOCEMEHHbLIE PACTEHUS HAa3bIBAKOT €LLE
N uBeTkoBbIMN? 2. Kakme ¢YHKUMKW BbIMOMHAET Kakaas M3 4yacten ugetka?
Kakne npucnocobneHnst ofas BbINOSHEHUS 3TUX GYHKUMIA ecTb B LBETKe?
3. Ha Baw B3rnsa, kakum MOXeT ObiTb MUHMMAarbHbIA HAabop YacTeln usetka?
4. Kakylo posib BbINMOSHAIOT LBETKU B XWU3HM pacTeHnin? 5. B npupoge cyuie-
CTBYIOT pacTeHus, KOTOpbIE MMeOT oboenosble UBETKM. ECTb BUAbI pacTeHWUN,
Yy KOTOPbIX 0OPa3yioTCst MY>XCKME U XEHCKME LIBETKU, PACMOSIOXEHHbIE HA Of-
HOM WMNIM Pas3HbIX pPacTeHMsX. A MOMyT M OblTb PACTEHUS, HA KOTOPbIX 06pa3y-

loTCs ToNbko 6ecnosibie ueeTkn? OTBET MOSICHUTE.

Jenywka KaTtn kynun Ha BbiCTaBke HECKOJIbKO CcaxkeHL,eB obnenmxu. Yepes He-
CKONbKO JIET CaXeHLbl MOAPOCAN U HA HUX NOSBUAUCE UBeTKU. OgHaKo Aonro-
XOAaHHBIX NJ0O0B HEe 06pa3oBanoChk HU B 3TOT rof, HU B cneayowmin. Kak Bbl
cumTaeTte noyemy? Y1o He yyen geaywka Katn? Kak pewmtb 3Ty npobnemy?

&

§ 33. CouseTus

BcnmomuuTe Kakume-HUOYAb IBETYIIHE pacTeHus. Bbl oOpa-
Iaju BHUMAHWE, CKOJIBKO HA PACTEHUU I[BETKOB M KaK OHU
pacmoso:kenbl? IlBeTkm oOpasdyioTcsa Ha KOHIIAX TO0ETOB WJIU
B madyxax JucTheB. Ha pacTeHMU IBETKM MOTYT pPasMelaThbCs
OOWHOYHO (MiabnaH, NUOH, po3a, zeopzurvl, Hapyuc). OgHAKO
YacTO BeTBJEHMEe Mmobera B €ro BEPXYIIIEYHOM YaCTU IIPUBOAUT K
TOMY, YTO Ha HEM pa3BUBaeTCAd He OJWH, a HECKOJbKO I[BETKOB
(rpynna). IIpu sTtom pacmoJiararTcs IIBETKH B OIIpedeIeHHOM
nopsaake. Yactb mobera, Hecylllasa I'PYINY IIBETKOB, Ha3bIBAETCH
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conBerueM. B 3aBucmMocCTu
OT CTelleHU Pa3BEeTBJIEHHOCTU
yacTu nobera, HecyIlei 1BeT-
KM, COIBETUS HeJIAT Ha MIPOo-
CcThle U cJIoKHBbIe (puc. 165).
B mpocthix conBeTuax Ha
ero TJIaBHOM ocu (IIBETOHO-
ce) pacIoJIOKeHbI OJWHOY-
Hble 1BeTKU. CJIO0KHBIE CO-
IIBETUSA COCTOAT M3 IIPOCTHIX
COIIBETHUI, PaCHOJIOKEHHBIX
Ha ryiaBHOU ocu. PaccmoTpum
OCHOBHBIE€ THUIIBI IIPOCTHIX CO-
nBetuit (Taba. 1).

CnoxHoe
)

23

MpocToe

M,

N\

\ LiBeToHOXKa
LiBeToHOC

MpocTbie
cougeTtus

maBHas
ocb

Puc. 165. CxemMbl CTpOEHMSI COLBETUI

Tab6numma 1. OcHOBHBIE THIBI IPOCTHIX COIBETHUIl

Cxema IIpumep
CouBetue XapakTepucTUKa
COI[BEeTHS pacreHus
HBeTRI/I IIPW IIOMOIIIM IIBETOHO-
JKEeK KPemIsTcsA Ha OCU B ouepen-
Kucrs HOM mnopsanke (axauus Oenas,
; yepemyxa, AAGHObLUL, NACMYULLA
;| cymra, HIONUH, OOHHUK)
Jlanppiw
Cunmsaume 1mBeTKu (6€3 IIBETOHO-
( a” JKeK) pacriojiararoTcsa Ha IJIWH-
Kooc Pt HO# ocu (n0OOPOHCHUK, AMPbLUL-
> .{u HUK)
MopopOoXHNK
Cujsauve HBETKU PACIOJIOKEHBI
Ha CHUJIbHO VTOJIIEHHON MSCHU-
TMogaTox [ cToi ocu (0elOKPLIILHUK, aup)
BenokpblnbHUK
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IIpodonscerue

Couserue

Cxema
couBeTud

IIpumep
pacreHus

Xapam‘epnc'rmca

IMutox

IIBeTKU KpenaTcA Ha OCU B oUe-
penHOM TOpAJKEe Ha IIBETOHOMK-
Kax pasHou aiauHbl. IlosTomy
IIBETKU PACIIOJATAIOTCA MOYTU
B OJTHOM IJIOCKOCTH (2pyuia)

S0HTUK

IIBeTOHOKKY OJMHAKOBON IJu-
HBI OTXOJAT OT BEPXYIIKHU VKO-
POYEHHOIi I'JIaBHOI OCH, KaK OBl
W3 OMHOM TOUKU (BUUWLHS, NPU-
MYaa)

Kopaunka

Cugsuve IIBETKM Ha YTOJIIEH-
HOM, CILTIOMIEHHON M1 KOHYCO-
BULHOM ryiaBHOll ocu. Huxkuas
YacTh TJIABHOM OCH TIOKPBHI-
Ta 3€JeHBIMH JHUCTOUKAMH —
00epTKoil (pomawika, HUBAHUK,
acmpa, nodcoiHeyHUK, 00Y8aH-
YUK, MAMb-U-MAYexXa)

T'omoBka

0 <=

IIBeTKM Ha KOPOTKUX I[BETO-
HOYKKaxX pacliojiaralorcsa Ha
YKODPOUYEHHOM YTOJIIIEHHON OCcH
(kaesep)

Couperne — 9TO uyacTh mobera, HecyIllas I[BEeTKH, PACIIOJO-
JKeHHBIEe B OIIpeAeJIeHHOM IIOPALKe.

Y wMHoOrmx pacTeHuii (QOPMUPYIOTCS CJIOKHBIE COI[BETUA.
B Takmx coiBeTHsSX OT IJIABHOM OcU (I[IBETOHOCA) OTXOIAT OCH
BTOpPOTrO mopsanka (0OKOBBIE), Ha KOTOPBHIX PACIOJIOMKEHbBI IIBETKU
(cm. puc. 165). CiiosKHBIE COIIBETUA IO O0IIEeMY MJIAHY CTPOEHUS
CXOJHBI C IIPOCTBIMU M HOCAT CXOKMe HasBaHusa (Tabi. 2).
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Tab6auma 2. OcHOBHBIE THIIBI CJ0MKHBIX COIIBETHN

Couserue

Cxema
couBeTusd

IIpumep
pacreHud

Xapalc'repnc'rmca

CrnosxkHas
KHUCTDH

-&'f
s
Ay

Ha nBeronOCE pacmososKeHbI
IIpoCThle KUCTU (B8epoHUKA,
6uHozpad). CI0KHYI0O KUCTh
C HECKOJbKUMH IIOPATKAMU
BETBJIEHUS HA3BIBAIOT Me-
TEJKOHN (CUpeHv)

CJ10°KHbBIN
II[UTOK

Ha o6miem 1mnBeTomoce pac-
IIOJIOXKEHBI I[BETKM, cOOpaH-
HBIE B TIPOCTHIE COIIBETUS C
IIBETOHOKKAMU PA3HOI IJIN-
HBI, B pe3yJibTaTe Uero IBeT-
KN pacmoJjiaraioTcsi B OJHOM
IJI0CKOCTH (0Y3UHA, KAAUHQA)

CJ10°KHBIN
30HTUK

CocTouT u3 TPOCTBIX B30H-
THUKOB, PACIIOJIOMKEHHBIX Ha
obmem 1BeToHOCe (Oopuie-
B8UK, MOPKO8b, NemMpyulKa,

yKpon)

Ci10:XHbBIN
K0JI0C

T
di
:

Poxb

Ha o611em 11BeToHOCE pacmo-
JIOKEHBI TIPOCTHIE KOJIOCKU
(nwexuya, poxwv, AUMEHD,
nuipeit)

» CymiecTtByeT psapn 0oJjiee CIOMKHBIX coIlBeTuii. HeKoTopble u3 HHX
MIPeACTaBJSIOT KOMOMHAIIMIO IIePeUYMCJIeHHBIX B Tabuuiie corperuii. Ha-
npuMep, y uepedv. NOHUKAOU (opMUPyeTcsa KUCTh KOP3UHOK, Yy cyuie-
HUUbL JIeCHOU — KOJOC KOP3WUHOK, Y MblCALCAUCMHUKA — IIMUTOK U3

KOP3UHOK.
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B ueMm ke 3akjrouaerca OmMoJiorMmUYecKas PoOJb coliBeTuii? Brl
3HaeTe, UTO ITUeJIbl ONbLISIOT I[BETKN MHOTUX pacTeHuii. Kax BbI
cumTaere, Kakue IIBETKM [OJd IYes OoJjiee 3aMeTHBI — MeJKUue
OJMHOYHLIE MJN MeJKIHe, HO coOpaHHBIe B coiBeTusa? Besycios-
HO, MeJIKMe IIBeTKH B I'pyIlie 0oJiee 3aMeTHBI M HAaCeKOMbIe ObI-
cTpo Mx HaxoxaTr. Kpome Toro, 3a OZHO MOCeIlleHIe HaceKoMOoe
ONBLISET OOJIbIIIOE KOJHMYECTBO IIBETKOB. A 5TO O3HadaeT, 4YTO
Ha pacTeHHU oOpasyercA 00JBbIIOe KOJUUECTBO MJIOMOB M CEMSH.
Tem caMbIM BO3pacTalOT BO3MOYKHOCTH PAaCTeHUHI [OJd pacmpo-
CTpaHeHUsI 1 pacCeeHunsd.

Y BeTPOONBLISIEMbIX PACTEHUN MeJIKIe I[BeTKU, COOpaHHLIE B
COIIBETHS, JIyUIlle YJIABJMBAIOT IIBLILILY, PACIPOCTPAHAEMYIO II0
BO3AYXYy. OTO HMOBHIIIAET 3(Pp(PeKTUBHOCTL OIBLICHH’I.

IIBeTKH B COIIBETHH pPAaCIyCKAaIOTCS He OTHOBpPeMeHHO. I1oaTo-
MY, €CJM YacTh I[BETKOB M I'MOHET IIPHU IIO3JHUX BECEHHUX 3aMO-
po3Kax, HepacIyCTHUBIINECS COXPAHAITCI U 00ecrIeumBaioT 00-
pasoBaHUE CEeMsH.

B 1BeTOBOACTBE MHOI'ME COI[BETUS IeHATCA 3a JeKOPATUB-
HOCTH (2staduonyc, He3abydka, upuc, paoKc).

BuodakTt. Camoe kpynHoe couBeTue Y I0XKHOaMEPUKAHCKOro pac-
TeHusa nyvn PariMoHga. B onuHy couBeTtue MoXeT gocturatb 13 m,
a ero cpegHwuii gnameTp okono 2,5 M. Yyno-couBetve COCTOUT U3
7,5—11 TbiC. MaNeHbkUX LIBETKOB. JTO pacTeHue BMepBble Oblio
OMUCaHO HaTypanucToM AHTOHMO PaiimoHan B 1874 r. YyeHOoMy MO
NMOHATHbLIM MPUYNHAM (M3-3a OrPOMHOr0 pa3mepa) He ygoanocb no-
JyunTb repbapHeiin ak3emnasip «Koponesbl AHO».

BbiBoAbl. ® [[15 npuBiedeHUs GOJIBIIIETO KOJIUYECTBA HACEKO-
MbIX U IIOBBIIIEHUA dPPEKTUBHOCTU OIIbIJIEHUA ¥ MHOTHUX Pac-
TEHUH IBETKU cOOpaHbI B colBeTusi. @ CoiBeTre — 5TO YacCTh
mobera, Hecylas Ha ce0e IIBETKM, PACIOJOKEHHBIEe B OIIpe-
nejeHHOM mopsake. ® ComBeTusa ObIBAIOT IIPOCTBIMU M CJIOMK-
HBIMH.
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Mpoeepum cebsa. 1. Ha kakux npuaHakax OCHOBAHO BbIOENIEHNE OCHOBHbIX
H TVNOB NPOCTbIX cougeTuin? 2. HazoBuTe pacTteHus, MMeloLme COLBEeTUs KO-
JI0C, CNOXHbIN Konoc. 3. Mckniouute nuvHee u3 MNPUBEAEHHbIX NPUMEPOB
pacTeHuii Ha OCHOBE MX COUBETWI: a) KanycTa, KieBep, NaHabll, Yepemyxa;
0) kanengyna, HMBSIHUK, OAYBAHYMK, MPUMYNA; B) BULLHS, MOPKOBb, CUPEHb,
aumeHb. 4. CpaBHUTE COLBETUS KUCTb W KONOC, MOYATOK M KOMOC, MO4YaTokK

M TONOBKY. YKaXuTe 4epTbl CXOACTBA U pasfinyus.

sy MoNb3yACh AOMONHUTENBbHBIMY UCTOYHUKAMY UHGOPMALMKW, NPUBEAUTE MO TPU
=y npumMepa pacTeHuii Ballein MeCTHOCTU C NPOCTbIMU U CIOXHBLIMU COLIBETUSIMM.

§ 34. OnblneHne y UBEeTKOBbIX PaCTEeHUM

Bcem m3BecTHO, UTO, €CJI BO BpeMs I[BETEHHSA CAJ0B HUAYT
moxxau, yposkas He Oymer. Ilouemy? IlpmumnHa mpocras — He
OBLIIO YCJIOBUM [OJIS ONBLIEHWNSA, HUYEJbl IIOJ MOMKIEM He JIeTaJIH.
O0pas3oBaHUIO MJOAOB Yy IIBETKOBBIX pPACTEHUN MPEAIINEeCTBYET
OIbLIIEHNE — IIePEHOC MbLILIEBBIX 3epeH (IBLIbIbI) C THIUYMHOK
Ha PBLJIbIIA IIECTHUKOB.

Hay4Hble oTKpbITUA. XpuctuaH LLUnpeHrenb, pekTop rMMHasMuM B HEMELKOM
ropoge LlnaHpay, kaxayilo CBOOOAHYIO MUHYTY MOCBSILLAN UCCEAOBAHUIO XWU3HU
pacteHuin. OKONo roga OH Habnodan B MOJISX U HA Jyrax 3a «KWBbIM OOLLEHNEM»
LUBETKOB M HACEKOMbIX M MpULLIEN K BbiIBOOY, YTO HACEKOMbIE MEPEHOCHT MblibLy Y
onbatoT pacteHns. B 1793 r. LUnpeHrenb BbinyCcTua B CBET KHUMY «OTKpbITas TaiHa
NPUPOAbI B CTPOEHUN 1 OMIOA0TBOPEHMM LIBETKOB». B HEW oH ybeamnTenbHO gokasan,
YTO OMbIIEHNE ABNSETCS 00S3aTENbHBIM MPOLLECCOM B PA3MHOXEHUN PACTEHUIA.

Cnocob6st. onwvinenusn. Pazinua-
IOT CAMOOIbLICHNE U MepeKpPecTHoe
ombLieHune. IIpu caMOOIBLICHUNU
OBLILIIA M3 ILIJIBHUKOB IIOIaLaeT
Ha PBLIbIe IIECTHUKA TOTO JKe I[BeT-
Ka (puc. 166). CamoomnbLieHue ua-
CTO IIPOMCXOAHUT €Ille B 3aKPBITOM
nBerke — OyToHe. CamoombLIeHHE
XapaxKTepHO IJIs 20p0Xad, NULEHUUbL,

puca, gaconu. Puc. 166. Cxema camoonbineHuns
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Hacekomble

Bogon

Puc. 167. Cnocobbl nepekpecTHOro
onbineHnd

IIpz mepeKpecTHOM OIIbIJIEHUN
IBLIBIIa OIJHOTO I[BETKAa IIEPEHO-
CUTCA Ha PBLIbIE IIEeCTUKA APYTro-
ro IIBETKA JPYroro pacTeHUus TOTOo
sKe Buga. IlepeHocumKkamMu ObLIBIIBI
IIPpU IEPEKPECTHOM OIBLLIEHUU MO-
ryT OBITH HACEeKOMBbIE, BeTep, BoJa
(puc. 167). HacekoMbIMHU OIIBLISA-
IOTCS IIBETKU SOJLOHU, CAUBbL, BUUL-
HU, MAKQ, MIOJIbNAHA W JIPYTUX
pacTeHUui.

BerpoonblisieMbIMUu  ABJISIOTCS
onbxa, opewHuk, 0yb, Oepesa, ocu-
Ha. Y BOIHBIX pacTeHuii (a.z100es,
68aJlIUCHEPUSs) OIBbLIEHUE OCYIIEeCT-
BJISIETCS IIPW IIOMOIIM BOJBI (CM.
puc. 167).

B TponunuecKux IMIMPOTAX HBLIb-
Iy ¢ I[BeTKa Ha IIBETOK MOTYT IIepe-
HOCUTHh MeJIKMe NTUIlbl (KoJubpu)
u Jieryuue Mbimu (puc. 168).

IIpucnocobnrenus  pacmenuil
K pa3nvim onviaumenam. Pacre-
HUS UMeIOT OIpeJeJieHHble IIpU-
cnoco0/ieHnA K ONBLIEHUWIO Pa3HbI-
MU ONBLIUTENAMHU. Y HACEeKOMO-
ONBLISIEMBIX pPacTeHuil obpasyeTrcs
MHOTO IIBLIBIIBI — OHA CJIYKUT IIU-
TaHueM s HaceKoMmbIX. IloBepx-
HOCTh TbBLIBIIEBBIX 3€PEeH JHUIKad
WJIM IIIepoxoBaTad, IIO3TOMY XOPO-
II0 TPUKPEILIAeTCS K HaCeKOMBIM.
Muorue pacTeHUsI UMEIOT SPKO
OKpaIlleHHbIe I[BEeTKMN, KOTOPbhIE XO-
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Puc. 168. OnbineHne UBETKOB NTULIEN KONMOPW (Cnesa) u netyyeit Mblllblo (Cnpasa)

poIlio 3aMeTHBI Ha (POHe 3ejieHU JIUCTheB. OAUHOUHBIE I[BETKU
00BIYHO KpyHHBIE. MesJKue Ke IIBeTKU, KaK IIPaBUJIO, COOPAHBI
B conBeTusA. lIBeTKM MHOTMX PacTeHUU BBIAEJIAIOT CaXapUCTYIO
JKUIKOCTh — HEKTap, KOTOPBIN TaKKe IPUBJIEKAET OIbLINTEEH.
Hexkrap oOpasyercsa B HEKTapHUKAX — CIENUaJbHBIX KeJIe3KaX,
KOTOpBIe paclojiaralTcea B IIyOmHe BeTKOB. HekTap moTpebis-
0T 6a00YKM, MTUEJIbI, IIIMEJI, KOJUOPU, HEKOTOPbIe BUABI IIOMIY-
raeB U JETYUYUX MBIIIEH.

MHorue 11BeTKM MCTOUYAIOT IPUATHBIN apoMaT, KOTOPBIN TOXKe
NIpUBJIEKAET HACEKOMBIX (akauyus Oenas, po3a, HEKOTOPbIe BUIbI
AUAUTL, HaHObLW, YepeMyXxa U AP.). 3amax IIBETKOB MOJKET OBITh
He TOJIbKO NPUATHBIM, KaK Yy OOJIBIIIMHCTBA JeKOPATHUBHBIX pac-
TeHU, HO U HEIIPUATHBIM (/I YeJOBEeKa) — BpoJe 3alaxa TyX-
JIoro Msica, HaBoda. Takme 3amaxuy IPUBJIEKAIOT JKYKOB, MYyX.

BuodakT. HekoTopble pacTeHuns onbiIATCA TONLKO
ONpeneNiEHHbIM BUAOM HACcEKOMbIX. Hanpumep, LBETKK
kneBepa, 0N KOTOPbIX XapakTepHO TpybyaToe cTpoe-
HWE, OMbIISIOTCS TONAbKO LUMENSIMU, UMEIOLLMMWN ASINH-
Hbl X000TOK. LLIMenn onbinsloT 1 UBeTKM wanges. Kak
TOJIbKO LUMENDb 3aie3aeT BHYTPb LBETKA 32 HEKTAPOM,
TOTYaC M3-MOA BEPXHErO JIENECTKA BbICOBLIBAOTCS ABE
ThIYUHKA HA OJIMHHBLIX TbIYMHOYHBIX HUTSX M KacakloTcsl
CNUHKK LWIMensl, obcbinast ero nbinbLoi. NoToM LWMeNb NepeneTaeT Ha APYron LBe-
TOK, 3a€3a€eT BHYTPb, U MNblNbLAa C €ro CAMHKA NONaAaeT Ha pPblibLE NecTuka.
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Y  BeTpoOmBIIAEMBIX PpacTeHU
IIBETKX MHOTOUYMCJIEHHbIE, MEJIKHe U
HeB3pauHblie, COOpaHbI B HeOOJbIINE
Majio3aMeTHble conBetud. OKoJo-
IIBETHUK OTCYTCTBYET WJIM IIJIOXO pas-
BUT W He IIPEISTCTBYeT ABUKEHUIO
Bo3ayxa. TBhIUMHKU KMMEIOT AJUHHBIE
THIYMHOUYHLIE HUTH, HAa KOTOPBIX CBU-
caloT NBLIbHUKHU, KaK, HaIpuUMep, y
IBeTKOB picu (puc. 169). Pouibiia mecTUKOB JOXMAaThie U AJIMH-
Hble — TaK OHMU JIYUIIle yJIABJIUBAIOT JIeTAIOII[ie B BO3AYX€E IIbLIb-
meBble 3epHa. I[BeTKU, OIBLIAEMbIe BETPOM, IIOUTH ITOJHOCTBHIO
JUIIEeHBI apoMaTa, HeKTapa u okpacku. IIplabIla y HUX JIierKasd,
MeJIKas U cyxas.

Y HEKOTOPBIX BETPOOIBLISEMBIX JEPEBLEB M KYCTAPHUKOB
IBETKH IIOSABJISIOTCA OO0 PacIyCKaHUA JucthbeB. Tak, Hampumep,
ellle CHer B JIeCy HE COIIeJ IIOJIHOCTBIO, a JeUWUHA U 0JbXa YiKe
«ubLIAT» . (IIodymaiime, ¢ vem amo moxem ObtMmb CE8143AHO.)

Y HEeKOTOPBIX BOAHBIX PACTEHUH IIBLILIIA BHICBOOOKIAETCSI U3
OBIJIBHUKOB UM BCILIBbIBaeT. IIbLIbIeBbIEe 3epHA PACIPOCTPAHSIIOTCA
II0 IIOBEPXHOCTHU BOAbI. yKeHCKMe IIBeTKHU BCILJIBIBAIOT HA IIOBEPX-
HOCTBb, KacalTCA PBLIbIIAMU IIBLILIIBI 1 BHOBL IOTPYIKAIOTCA B
Boay. IlblabIla TaKMX pacTeHUH 00JIagaeT BOJOOTTAJIKMBAIOIITMU
CBOMCTBaMH, He HAMOKAET 1 JOJITO OCTAeTCs JKMU3HECIIOCOOHOI.

Puc. 169. LipeTtku pxn

» IlepexpecTHOEe ONbIIEHNWE B OMOJOTHMUECKOM OTHOINIEHWU 0ojiee ITeHHO.
Kak Bbl gymaere mouemy? IIpu mepeKpecTHOM OIBLICHHU 3UIroTa obOpa-
3yeTcs W3 raMer, MIPUHAIJIEKAIINX PA3SHLIM PACTEHUSIM, II0ITOMY HOBBIMK
oprauuaM OymeT WMMeTh MMPU3HAKH OBYX PACTeHUil, a 3HAUUT, U OoJiee
IMUPOKUHM Ha0Op IPUCIOCOOUTEIbHBIX MPU3HAKOB. CaMoomblieHe B 61O-
JIOTUYECKOM OTHOIIIEHUN MEHee «BBII'OJHO», TaK Kak Oyaylllee pacTeHue
OymeT MMeTh HPU3HAKN MATEPUHCKOrO, UTO CHUIKAET BO3MOMKHOCTHU BO3-
HUKHOBEHUS HOBBIX IPHCHOCOOJeHU#. B TO Ke BpeMs caMOONIBLIEHHE He
3aBUCHUT OT MOTOAHBIX YCJIOBUH U mocpesHUKOB. OHO OCYIECTBIISAETCA IPU
JI00BIX YCJIOBUAX, YACTO JaKe B HepaCIIyCTUBIIMXCA I[BETKaX, U obecre-
YMBAET IIOSIBJIEHNE HOBOI'O IIOTOMCTBA.
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Hcrxyccmeennoe onwvinenue. Ilpu HeOGIATONPUATHBIX IJIA
OIIBLJIEHUSI YCJOBUAX B IIEJSIX ITOBBIMIEHUS YPOXKAWHOCTU UeJIO-
Be€K MPOBOAUT MCKYCCTBEHHOE OIbLJIEHNE — IIEPEHOCUT IIBLIBILY C
TBIYMHOK Ha PBLIbIIa. B 0€3BETPEHHYIO IOTOAY YeJOBE€K ONbIJIA-
eT BeTPOOIbliIgeMble KYJIbTYDH! (KYKYPY3a, POib), a B XOJIOTHYIO
WJIA CBIPYIO — HACEeKOMOOIIbLIsAEMbIe pacTeHUA (1n00CONIHEeYHUK).

YT0o0bl MCKYCCTBEHHO OIBLIUTL KYKYPYy3y, BHauajge cobupa-
IOT OBLIBILY, CTPAXUBAS €e C MeTeJIOK B OyMasKHBIN nmaketT. Jlaee
KHMCTOUYKON HAHOCSAT NbLJIBIY HA PBLIbIIA IECTUKOB.

IIpr HEoOXOAWMMOCTU OIBLIUTH POKBb JBa UYeJOBeKa HIYT IO
IOJII0 C HATSHYTOM BEPEeBKOI, HAKJOHAA €0 IIBeTYyII[e PacTeHUd.
IIpu sTOM IBLIBITA BHICHIIIAETCA U MOIIAJAeT Ha PBLIbIlA IIECTUKOB.

B mosxkpyiuByio moromy, Korza He JIETAI0OT HACEKOMbIe-OIbLIN-
TeJIM, IPOBOAAT MCKYCCTBEHHOE OIIbLIeHUE IOJACOoHeuHuKa. Jlis
9TOr0, IIPOXOAA BAOJL PAMOB IOIACOJHEUHWKA, ITPUKJIAIBIBAIOT
IIOOYEePeHO BapeyKKy U3 MATKON TKaHU K KOP3SWHKAaM.

Heo6xonmMo OTMETHUTH, UTO IIPUBEIEHHBIE BBIIIE CIIOCOOBI
UCKYCCTBEHHOT'O OITBLJIEHUS MOTYT OBITH HCIIOJIb3OBAHBI Ha Ma-
JIEHBKUX OKCIEePUMEHTAJbHBIX YYaCTKaX WU JUYHOM IIOJBO-
pbe — Korja pacTeHUl He MHOTO. B IpPOMBINIJIEHHBIX MacIITa-
0ax MCKYCCTBEHHOE OINbLIEHWE HEKOTOPBIX KYJIBTYP IIPOBOLAT C
IIOMOIIBIO CIIeNMaJbHBIX MAmuH. C MX ITOMOIIBIO MBLILILY COOM-
paT U B HY’KHOE BpeMsdA IIPOBOAAT OIIbLICHUE.

BbiBoAbl. ® OmnblieHre — MIPOIECC IIEPEHOCA IIBLIBILI C ThI-
YMHKW Ha PhLIbIle mecTuKa. ® IIpeaimecTByeT OILIOAOTBOpPE-
HU0. ® Pa3nyaroT mepeKpecTHOE ONbIJIeHNE U CAMOOIILIJIEHUE.
® [IepekpecTHOEe OIBLIEHWE MOYKET OCYIIECTBJIATHCA BETPOM,
HaCeKOMBIMU, BOJOM, NTUIlAMHU, JETYUYNMU MBIIIaMMU.

Mpoeepum ceb4a. 1. YTo Takoe onbiieHne? 2. Kakyto posib B XU3HW pacTEHWIA
N vrpaeT onbineHne? 3. B 4yem cxoOCTBO U pas3nuyumMe BETPOOMbUISEMbIX U Ha-
CekoMoonbIsieMblX pacteHnin? 4. MNoyemy nepekpecTHOe OnblieHNe pacnpo-
CTpaHeHO B MPUPOAE LUMpPE, 4eM camoonbineHne? 5. Kak Bbl AymaeTe, noyemy
pacTeHus, npomn3pacTalome B eI0BOM Jiecy, MMEIOT 6enbie nam CBeTNooKpa-
LweHHble uBeTkn? 6. C kakon Lenbio BO BpeMS LIBETEHUS NIOO0BbIX AEPEBLEB,
NOACOJSIHEYHMKA B CaZlaX U Ha MONsX BbICTABASAOT YibW C nyenammn?
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§ 35. OnnopoTBOpeHMne y LBETKOBbIX pacTeHuin

Onnodomeopenue. 11BeTKOBbIE pacTeHUA, KaK U I'OJIOCEMEH-
HbIe, ITPUCIIOCOOMJINCH K OILJIOJOTBOPeHUI0 6e3 Boabl. Ilyis aToro
Y HUX eCTh IbLIbIla. [Ipu omblIeHNM IBLIbIIEBOE 3€PHO IIoIaja-
eT Ha PBLIbIIE MEeCTHuKa, Ha0yxXxaeT u mpopacraer. IIpu sTom omHa
W3 KJIETOK IBLILIIEBOTO 3€pPHA BBITATHUBAETCA U IIPEeBpAaIllaeTcs
B OJUHHYIO IBLIBIIEBYI0 TPYyOKy. IInlnbiieBas TpyOKa pacTeT B
HaOpaBJIeHNU 3aBA3U, IIPOHUKAA MeXKAY KJIeTKaMH CTOJIOMKA.
B saBsasum K sToMy BpeMeHU YyiKe chHOpPMHUPOBAH OOWH WUJIU He-
CKOJIBKO ceMs3avyaTKOB. B cemsas3auaTKe pacIliojiaraercs CIIeIu-
aJbHasdg CTPYKTypa — B3apOALIIIEBBINI MEIIOK C AHIEKJIeTKOM,
IEeHTPaJbHON KJETKOM 3apOJbIIIIEBOT0 MEIIIKA C ABYyMA AApaMu U
HECKOJBbKUMU COMPOBOKAaOIUMEU KiaeTkaMmu (puc. 170). Bropasa
KJIeTKa IIbLIbIIEBOTO 3epHa MeJUTCA W o0pasyeT JaBa CIepMHUsd,
KOTOpbI€ BXOAAT B MBLILIIEBYIO TPYOKY. Korma melablieBas TpyoO-
Ka BHeJPseTCS B CeMA3aUYaTOK, KOHUYHNK ee JIOIAeTCsd, U CIePMUU
IOoIagaioT B 3apPOABIIIEeBbIN MenioK. OOuH CIepMU CJANBAETCA C
AAMEKJIEeTKON, 1 o0pasyercA 3urora. Bropoii cmepMuii cJamBaer-
cs C AApaMU IIeHTPaJbHON KJETKHU 3apPOABIIIEeBOT0 MEIIKa.

Taxum 06pasoM, B OILJIOAOTBOPEHUN YUACTBYIOT ABa CIIEPMUS.
IIpomecc onomO0TBOPEHUA, IPKU KOTOPOM ABA CIEPMUSA CJIMBAIOT-

OnnogoTtBopeHHas
Pouinbue - MbinbLesoe CemssauaTok LeHTpanbHas Knetka
3€pHO 3apozbILLIEBOrO
MbiNbueBas MELLKA
Tpybka Conposoxaatolume Snpa
Cnepmuu KNeTku / LLEHTPANBHOM
Cronbuk KNETKN =
3aBAasb Anpa 3apogblllesbin
LleHTparnbHoM / MeLLoK
Cemsizavartok —— §
Cnepmum Anueknetka 3
AhuekneTtka uroTta

Puc. 170. Cxema gBOMHOrO oniog0TBOPEHUS Y LIBETKOBbLIX PACTEHNIA
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cd ¢ ABYMs Pa3HBIMM KJeTKaMHu (AHIEeKJeTKON U IeHTPaJbHOM
KJIETKOM 3apOobIIIIeBOTO MeIIIKA) HAa3bIBaeTCsS JBOMHBIM OILIO-
morBopeHueM. Ero orkpeia B 1898 r. pycckmit yuensrit C. I'. Ha-
BamuH. J[BoilHOe OILJIOMOTBOPEHUE XapaKTepHO TOJbKO IJd
IIBETKOBBIX pacreHuiui. (CpasrHume 080itHOe onJaodomeoperHue,
npoucxodsauiee y U6emKo8vlX pPACMeEHUll, ¢ 0naod0omeopeHuem
Y 2onocemenHbvLx. B wem cocmoum ocnognoe pazauuue? )

YTo Ke IPOUCXOIUT C IIBETKOM IIOCJIE ABOMHOTO OILJIOJOTBO-
peuusa? OImIomoTBOPeHHAdA IeHTpaJbHAA KJIETKA 3apOoIbIIIIeBO-
ro MeIIKa IIpU AeJieHun obpasyeT 3alacalollyio TKaHb — JHIO-
cnepM. B KjeTKax 3TOM TKaHM HaKaMIJWBAIOTCS 3allacHbIe ITU-
TaTeJbHBIE BEIIleCTBA, 34 CUET KOTOPBLIX M3 3UTOTHI Pa3BUBAETCHA
3apOMBIIII HOBOTO pacTeHus. Bech ceMA3auaTOK paspacTaeTrcs
U IIpeBpaimnaercsa B ceMdA. IIpu 9ToM IOKPOBBI ceMA3adaTKa 00-
pasymoT ceMeHHYI0 KOXKypy. Takum oOpasomM, ceMs COAEPIKUT 3a-
YaTOK PacTeHHs, CHaOKEeHHBIN 3aIlacoM IIHNTATEJbHBLIX BeIeCTB
¥ 3alUMIIeHHBIN CeMEeHHON KOXKYypPOil.

» [IBOoiiHOE OIIJIOZOTBOPEHME BOSHUKJO B XOJIe MCTOPUUECKOTO PA3BUTHUSA
pacreunii. OHO ;a0 ompeneseHHbIE IMPEUMYIECTBA ITOKPLITOCEMEHHBIM
pacTeHuAM II0 CPAaBHEHUIO C I'OJIoOCeMeHHBbIMHU. IIuTarenbHas TKaHbL — DH-
IOoCIIepM — B ceMA3adYaTKaxX IIOKPBLITOCEMEHHBLIX pacTeHuil obpasyercs
TOJIBKO IIOCJIe OILJIOJOTBOPEHUA (9KOHOMMSA IIJIAaCTHUYECKOr0 MAaTepuaa).
ITpu pasBuTHMU ceMaA3auaTKOB He TpPATUTCSA BpeMsd Ha CO3JaHUe 3ara-
ca IMHUTATEeJIbHBIX BEINECTB, IIOATOMY OHUW PAa3BMBAIOTCA Topasao ObICTpee,
yeM y TroJsioceMeHHBIX. Ilocie ABOMHOIO OILIOMOTBOPEeHMA (hopMUpoBa-
HUe JHAOCIIepMa HAeT OUeHb OLICTPO (oIleperkas pPasBUTHE 3apPOILIIIA),
YTO CIOCOOCTBYeT OBICTPOMY pPOCTY ¥ Pa3BUTHUIO 3apOIbIIIa WM CeMEHU
B II€JIOM.

W3 cTeHOK 3aBA3U IIOCJE OILJIOAOTBOPEHUSA Pa3BUBAETCA OKO-
JIOTIJIOMHUK, KOTOPBIA BMecTe ¢ ceMeHaMu oOpasyeT miaoxa. OKo-
JIOILJIONHUK HaJEe)XHO 3allUIIaeT CeMsA OT BO3[elcTBUA HeOJiaro-
OPUATHBIX YCJIOBUUN OKpYysKaloleil cpeabl. THIUMHKYU, JEIEeCTKH,
YAIIeJIMCTUKY OOBIYHO YCBIXAIOT M OIIaaloT.
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BbiBoAbl. ® [[BeTKOBLIE pacTeHUs TAK K€, KaK U I'OJOCEeMeH-
Hble, IIPUCIIOCOOUINCH K OILJIONOTBOPeHUI0 6e3 Boabl. ® Omio-
JTOTBOPEHNE Yy IIBETKOBBIX PACTEHUII HA3LIBAIOT ABOMHBIM, TaK
KaK B HEM YYaCTBYIOT JBa CIEPMUA: OAUH CJINBAETCSA C SAHIle-
KJETKOM, BTOPOII — C IEeHTPaJbHOM KJETKON 3apOAbIIIIEeBOTO
MelllKa. ® J[BoliHOe OIIJIOAOTBOpPEHME XapaKTEPHO TOJBKO MIJIs
IIBETKOBBIX pacTeHuii. ® Ilocie omaomoTBOpeHUs m3 cemsla-
JaTKa Pas3sBUBAaeTCS CeMs, a U3 CTEHOK 3aBA3M — OKOJIOILJIOX-
HUK. ® OKOJIOIJIOMHUK W CeMEeHAa COCTABJIAIOT IIJIOJ.

pacTeHuii ONNOAOTBOPEHME Ha3blBalOT ABOMHLIM? 3. Kakme nameHeHus B
LBETKE NPOUCXOOAT MNOcAe ABOMHOro onsogoteopeHnsa? 4. Ecnn BO Bpems
LBETEHMS AOSIOHN HA HEKOTOPbIE BETOYKN C LBETKAMW HaOeTb MapJsieBble Me-
LWoYKM, chopMMPYIOTCS M Ha HUX naogpl? OTBET noscHuTe. 5. B yem 3aknio-
YyaeTcs Buonornyeckas LeHHOCTb ABOWMHOro Onji0A0TBOPEHUS?

Mpoeepum cebg. 1. YTo Takoe onnogoTBopeHue? 2. ModyeMy y LIBETKOBbIX
]

sy PaccmoTpuTe pucyHok 170. Mpuaymaiite HassaHue K KaxaoMmy dparMeHTy
=/, pucyHka.

§ 36. MNMnoabi

Cmpoenue u kanaccugurayua nanodoe. Iliox — 310 TeHe-
PaATUBHBLIN OpraH IIBETKOBBLIX PACTeHUI, KOTOPBLIA CIYKUT A
(hopMupoBaHMA, 3aAIUTHI ¥ PACIIPOCTPAHEHUS 3aKJIIOUEHHBIX B
HeMm ceMaH. Kax BbI y)ke 3HaeTe, ILIOJA oOpasyeTcsd 13 3aBA3U
nmectuka. CTpoeHmWe IIJIONOB Pa3HBIX BUAOB PACTEHUU OTHOTUII-
Hoe. Ilmom cocToMT M3 OKOJIOILIOAZHUKA (pPaspocllasicsa 3aBs3b)
u cemaH. CemeHa 00pas3yiOTCs IOCJIE JBOMHOIO OILJIOJOTBOPEHUSA
u3 ceMsasayaTKoB. CeMeHa HaXOIATCA BHYTPHU ILJIOAA M 3alllUIIe-
HBI OKoJiotTogHUKOM. IloaTOMYy IIBETKOBBIE pacTeHUS HA3BIBAIOT
eIre MOKPLITOCEMEHHBIMMU.

IIo Tumy OKOJIOILJIOAHWKA PAal3JMdYaioT COUYHBbIEe WM CyXUe ILJIO-
nbl. Ecim K MOMEHTY cO3peBaHUA OKOJIOIJIOAHUK COMEPKUT MHO-
ro 3allaCHBIX NUTATEJbHBIX BEIeCTB M BOJABI, IIJIOJBI OTHOCATCS
K COUHBIM. ECJI OKOJIOILIONHUK IOACHIXAaeT W He COMEP:KUT IIH-
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TaTeJbHBIX BeIeCTB — ILIOJ cyxoii. IIo KoJnuecTBY CeMAH ILIO-
IBbI OBIBAIOT OSHOCEMSHHBIE 1 MHOI'OCEMSHHEBIE.

Counvie nnodei.. Hambojiee pacmpocTpaHEeHHBIMU COUHBI-
MU ILIOAAMM SBJIAIOTCA KOCTAHKA, Arofa, THIKBUHA, S0JIOKO
(tadi. 3).

Taoauma 3. Counsie miIoabI

Ha3seBanue

PucyHnok XapakTepucTHKA
mwioga

OnHOCEeMAHHBIN ILIO,

Hapy:XKHBIN CJIOI OKOJIOILION-
HUKA — KOMKUILA, CPeTHUN —
COYHAsI MAKOTH. BHYTpeHHU
CJION OKOJIOIJIOZHUKA OYeHb
TBepAblil, TaK HasbIBaeMas
«KOCTOYKa». BHyTpu KoCTOU-
KM PacCIoJIOKeHO ceMdA (8uil-
Cnvea HA, caAUBa, AOPUKOC, Yepemy-
xa, aavluia)

Kocrauka

MHuoroceMmsaHHBIE IIJIOObI

IIneHuaThiii WMJIM KOMKUCTBIN
HaAPYKHBIA CJIOM, COUHBIN M-
CUCTBIA CpPEeSHUIN W BHYTPEH-
HUH CJIOM, B MAKOTU KOTOPBIX
pacioJio}KeHbl ceMeHa (mo-
mam, kKapmogensv, 8uHOzpaol,
CMOPOOUHA, YePHUKQA)

Aronma

TBepOplil, KeCcTKUii, oapesBec-
HEeBAIOIUN MM KOMKMCTBINA
HapPY KHBIN CJIOM, COUHBIN M-
CUCTBIA CpeSHUN W BHYTPEH-
HUH cJIou ¢ ceMeHaMmu (ozypeu,
mulkea, apoys, OblHA)

TreixkBUHA

Orypev,
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IIpodonsxcenue

Ha3seBaunue

PucyHnok XapakTepucTuKa
mwioga

ToHKUII KOMKUCTBIIZ HaPYK-
HBI CJIOM, MSACHUCTBIN cpei-
- HUHP CJIOH M TIeperloHYaThINd
“ BHYTpeHHHiI cioii. CeMeHa
- JeKaT B ILJIEHYAThIX CYXUX
fAb6aoxo da
Kamepax. Kpome 3zaBsasu, B
— obpasoBaHuM s0JI0KA ITPUHU-
f6noko MAaIOT y4acTHe U APYrue sJjie-

MEeHTHI IIBeTKa (A0N0HA, 2pYy-
wa, pabuHna)

Cyxue nnodwt. Ilnogepl ¢ CyXuM OKOJIOIJIOZHUKOM MOXKHO
pasmeauTh Ha JBe TPYINbI: HEBCKPHIBAWOINMECS — KX CeMeHa
0CBO0OOKIAIOTCS TOCJIe Pa3pPYIIeHNsI OKOJIOMJIOAHNKA U BCKPhIBA-
[oIuecsa, KOTophble IIPU CO3PeBaHUU pacTpecKuBaioTcsa. B Tabuu-
e 4 IpuBeeHa XapaKTepPUCTUKA HEKOTOPhIX CYXUX IJIOHOB.

Tab6auia 4. Cyxue mioabl

HaszBanmue

Pucynox XapaKTepuCcTHEKA
mioga

OnHOCEMAHHBIE HEBCKPBIBAIOIITUECHA IIJIOIBI

JKecTkuii mepeBAHUCTBHIE OKOJO-
IIOAHUK (JewuHa, Jauna). Ma-
JIEHbKUH Opex Ha3LIBAeTCA Opel-
KoM (epeduxa)

Opex

Newmna

Menee :KecTKHUii, ueM Yy opexa,
KOJMKUCTBIII OKOJIOILJIOZHHUK. ¥ OC-
HOBAHUA ILJIOJ OKPYsKeH YallleBI-

Ke
IYAB HBIM BaIlUTHBIM ITOKpPoBOM (0y0)

ny6
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IIpodonscenue

Ha3seBaunue
Iioaa

Xapalc'repnc'rmca

3epHOBKa

KoKucThelil OKOJIOILIONHUK cpacTa-
eTcs € KOMypoun cemeHu (poicv,
nwexHuya, A4mMenb, 08ec, KYKypy3a,

puc)

CeMsaHKa

MogconHevyHnkK

KoKucThIii OKOJIOILIIONHUK He cpa-
cTaeTcsa ¢ KOXKypou cemeHu (nod-
CONHeYHUK, 00Y8AHUUK, MAMb-U-
mavexa)

MuoroceMsHHBIE BCKPBIBAIOIITHECS IIJIOLBI

Bob6

OKOJIOIJIONHUK M3 OBYX CTBOPOK,
KOTOPbIe BCKPBIBAIOTCA OT BEPXYIII-
KU K ocHOoBauMio. CeMeHa MIPUKpPeI-
JIEHBI K CTeHKaM 1oja (zopox, ¢a-
COJlb, IIONUH, AKAUUSL)

CTpy4oK

KanycTta

CeMeHa KpemaATca K IIePerOpOAKe,
paszmendioieli IO Ha ABe YaCTU
(kanycma, pena, panc, nacmy-
wosa cymia). BckpeiBaeTcs nByms
CTBOpPKaMu. ¥ HEKOTODPBIX pacre-
HUP CTPYYKH He BCKDHIBAIOTCH, a
pasjaMbIBalOTCA IIOIlePeK Ha dJa-
ctu (pedvka duras)

Kopob6ouka

Mak

HWmeer pasiuuHble IIPUCIIOCOOJE-
HUSA [JJA BCKDBIBAHUA: [IBIPOUKU
(mak), Kpoimieuky (6eneHa), 3y06-
ynku (26030uka). BcKpbiBaeTcs
yaimie cTBOpKaMu (mrJavnar, O0yp-
MAH, KAUMAH KOHCKUIL)
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Kaxxapiii 1maox oOpasyerca us3
OIHOTO TEeCTHUKA, HO y HEKOTOPBIX
pacTeHU B I[BETKe IIECTHKOB MHO-
ro (excesuxa, mMaiuHa, 3eMASHUKQ).
B sTtom cayuae opmupyorcsa coOop-
HbIE ILJIOAbI, COCTOSAINNE U3 HEeCKOJIb-
KUX ILIOAMKOB. Hampumep, v manu-

Hbl, exde8UKU ILJION — cOOpHaAs KO-
Puc. 171. C60pHas KOCTAHKa ctaHka (puc. 171).
MaNUHbI Y 3emasHuxku CcOOPHBIH oOpe-

IeK — MeJIKue ILIOAUKY OPeITKMW BIaBJIEHBI B paspocIieecs Ms-
cucroe IBeToJ0Ke (puc. 172).

Pacnpocmpanenue nnodoé u ceman. Ilmonsl He TOJIBKO Ha-
JIeXKHO 3aIUINAI0T ceMeHa, HO 1 YacTO CIIOCOOCTBYIOT MX PACIIPO-
CTpaHeHU0. JTO oOecIeurMBaeT paccejieHle PacTeHWil Ha HOBBIX
Tepputopusax. CylmecTByeT MHOKECTBO CIOCOOOB pacmpocTpa-
HEHUS MJIOAOB M ceMAH. [ 9TOro y HUX MMEIOTCS Pas3jnuHbIe
mpuciocobsieHusa. Hampumep, IIJIOABI MHOTHMX PACTeHUIN MOTYT
pasHocuThbCsA BeTpoM. A aToro y Hux chOpMHUPOBAHBI CIIEI[-
(huuecKkme BBIPOCTHI — KPBLIBINKUN (KJAeH, scendv) (puc. 173),

O6Lwwun Bua, Bug nog Mykpockonom

Puc. 172. COOpHbIN opeLlek y 3eMSIHUKN

b

e
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napamrroTuku (odysanuuk). Ilmoxwr
HEKOTOPBIX pPaCTeHUIl pacIpocTpa-
HAITCA Bomoir (osbxa). OHU wuMe-
IOT ILJIOTHBIE, HEIPOHUIAeMble IJIsd
BOJBI TOKPOBBI, a TaKyKe BO3AYIITHBIE
KaMephl, ITO3BOJIAIONINE UM IIJIaBaTh.
Hanpumep, mI0abl KOK0OC080IL naJib-
MbL TIEPEHOCATCA MOPCKUMHU Teue-
HUSAMU Ha THICAYN KUJIOMETPOB W,
Oyayun BBIHECEHHBIMM Ha II€CUAHBINA
Oeper, nmpopacraiT (puc. 174).

Puc. 173. Kpbinatka kneHa

CeMeHa MHOIMX PacTeHUM MIepeHoCATCS KUBOTHBIMU. IITu-
1Ibl, HAIPUMeED, II0eNaloT IJIOAbI, OOraThle MUTATEIHLHBIMU Bellle-
crBamu (cMm. puc. 174). CemeHa TaKMX MJIOAOB UMEIOT IJIOTHYIO
KOXKYpPY W He HOBPEXKIAIOTCA B MUIIeBAapUTEIbHOM TpakTe. Ilo-
IaB ¢ 9KCKpPeMeHTaMu Ha MOYBY, ceMeHa IpopacTraior. TsaKesbie
oAbl (Opexu, »KeJyaun) OIMalaloT C JepeBbeB U JieXKaT Ha IouBe.
Nx pacmpocTpaHsaioT KabaHbI, 0€JIKU, MBI, OypyHAyKu. dKu-
BOTHBIE, Jejas 3alachl Ha 3UMY, YaCcTO O HUX 3a0bIBAIOT, 1 ceMe-

Ha IIpopacTarlT Ha HOBBIX MeECTaX.

Puc. 174. PacnpocTpaHeHne nnogoB U CEMSIH BOAOM M NTMLAMM




Jlonyx paBunar Uepena

Puc. 175. MpucnocobneHns cemsiH K pacrnpoCcTpaHeHMto

IInoabl HEKOTOPBHIX PACTEHUHN MMEIOT HNPUIETIKHU, KPIOUYOUKH,
IIPpY IIOMOINMY KOTOPBLIX OHU IPUKPEIIAIOTCS K IIepPCTH *KUBOT-
HBIX — JONnyx, epasunam, vepeda (puc. 175). Takum obpasom ce-
MeHa PaCHpPOCTPAHSIIOTCS Ha 0OJIbIIINE TePPUTOPUHU.

Ects m Takume pacTeHHUs, OJA KOTOPBIX XapaKTepHO AakK-
TUBHOE pas0bpacbIiBaHUe ceMsH (akauus xeamas, Hedompoza)
(puc. 176). Ix coapeBIiue MJI0OAbI PaCTPECKUBAIOTCA, U CTBOPKU
OKOJIOILJIOMHUKA, CKPYUYMBasACh, C CUJION OTOpPAcChIBAIOT CeMeHa
B CTOPOHBI.

Puc. 176. PacnpocTpaHeHre nnogoB akauumn XenTon U HeaoTporu
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» Ocobass posib B PACIPOCTPAHEHHUH ILJIOJOB M CEeMSAH IPUHALICIKUT Ue-
JgoBeKy. CeMeHa IeHHBIX PACTEHUH OH M3JaBHA 3aBO3UT B HOBbIE PAMOHBI
BeIpamuBaHus. Takum ob6pasom B EBpomy m3 AMepumKu momaau KYKYpy-
3a, ¢acoav, nodconrneyHurx. CeMeHa COPHBIX PACTEHUH PACIPOCTPAHAIOT-
cAa ¢ TpaHcmoproMm, (ypakom. Tak, Hampumep, B XIX B. Bo PpaHIAIO
BMeECTE€ C 08COM, KOTOPLIM KOPMIJIHK JIOIIaJeil B PYCCKOHM apMHHU, OBLI
3aHeceH Jsonyx. VI3 EBponbl B AMEPUKY PacupOCTPAHUIICSI NOOJOPOICHUK,
KOTODPBIN WHAEHIILI HA3bIBAJIU «CJIeJ OeJioro 4dejoBeKa». Takoe HasBa-
HUe OH IIOJYYMUJ IIOTOMY, UTO BIIEPBbIE€ IIOSABHUJICA B MeECTaX IIOCEJIeHUM
€BPOIIEeHIIeB.

Buonozuueckoe u xo3aiicmeenHHoe 3HaveHue nniodoé. B or-
Judyre OT T0JIOCEMEHHBIX pacTeHuil y I[BETKOBBIX CeMeHa 3a-
IIAIIEHBI OKOJIOILJIONHMKOM OT HeOJIAarONPUATHBIX BO3AeHCTBUM
BHemnrHell cpenbl. CiieqoBaTesbHO, BO3PAacTaeT BEPOSATHOCTH CO-
3peBaHNsS CeMsAH M IpopacTaHuA WX B HOBBIe pacreHus. Ilaombr
TaKKe 00ecIIeunBaiOT PACIPOCTPAHEHNEe CeMSIH.

BuodakT. Cambiii KpynHbli Nao4 pas3BUBaeTCs Y
ruraHTckovi ToikBbl. B 2010 . B CLLA 6bina Bbipa-
LLieHa TbIKBA, Macca KOTopown coctaBuiaa 821,2 kr, B
obxBaTe oHa gocturna 4,7 M. B 2021 . utanbsaHckme
depmepbl Ha decTrBasne TblikBbl B TOCKaHe rnpeacra-
BUN OBOLL, BecOM 1226 Kr.

Bennko TakiKe X03ANCTBEHHOE 3HAUEHUE ILJIOAOB. Ues0BEK
KUCHOJIb3YeT IIJIOABI B MHUINY B cBexXeM Buje ((GPYKTHI, OBOIIIN)
W mmepepabaThsiBaeT s 00JIbIlleil coXpaHHoCcTH (KBallleH1e, Ba-
peHue, cojieHUe, cymika). [Jia desoBeKa IJIOABI — OCHOBHOI mC-
TOYHUK BUTAMUHOB, caXapoB. XJeb Tak:Ke ABJIAETCA IIPOAYKTOM
nepepaboTKU IIJIOJ0B 3JIaKOB — 3€PHOBOK (POXtb, nuleHuya, puc,
Kykypy3a). Ilnogpl u ceMeHa KCHOJIB3YIOTCA HA KOPM JOMalll-
HUM JKWBOTHBIM. V3 IJIOZOB MHOTUX PACTEHUU MOJyYalOT Jie-
KapcTBeHHBbIe IpenapaTrhbl. HeKoTophle MJIOALI U CeMeHAa MCIIOJIb-
3YIOTCA AJIA MBTOTOBJIEHUSA PA3JIMUHBLIX IIOJEJIOK (mmocyna, Oychl,
OJKepeJibsi, ITyTOBUIILI).
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BbiBoabl. ® I1104 — oprad 1BeTKOBOro pactenus. ® OH cocTo-
UT U3 OKOJIOILJIOAHUKA (paspoclieiicsa 3aBa3m) u ceMsaH. ® [Lo-
OBl Pa3InyalOTCs II0 CTPYKTYpPE OKOJIOILIOHUKA, KOJUUYECTBY
ceMAH, OCOOEHHOCTAM BCKPBLIBAHMUA, HAJUYUIO IIPHCIIOCODJe-
HUMN [IJId pacupocTpaHeHUs U APyruM npusHaxkam. ® Ilnoxabr
M ceMeHa PacIpPOCTPAHAIOTCSI BETPOM, BOLOM, KHUBOTHBIMHU U
yeJioBeKOM. ¥ IIo4bI MMEIOT BasKHOE OHMOJIOTHUECKOe U XO3AM-
CTBEHHOEe 3HaueHIe.

Mpoeepum cebsa. 1. 13 kakux yactelr uBeTka pasBuBaeTcs nnoa? 2. Mo ka-

N KM NpU3HakaMm BbIOENAIOTCA padHble Tunbl M1oaoB? 3. YTo nydywe sawmuiaet

ceMeHa — wwuwka unm nnoa? OteeT obocHynte. 4. Kakoe 3HavyeHMe nMMeeT

pacnpocTpaHeHne niogoB n cemsaH? 5. Ecnu cemeHa BULLIHM NPOPOCAN NPSMO

NnoA MaTepPUHCKUM PaCTEHMEM, Kakue TPYOHOCTU MOFYT BO3HUKHYTb Y MOJIO-

Oblx pacteHnn? 6. Kak Bbl gymaeTte, noyemMy nnoabl ¢aconim u ropoxa yomparoT
cnerka Heao3peBLwMn?

OPMYNUPYATE €ro rnaBHYyl0 WAel, cocTtaBbTe 3—4 BOMPOCAa K HEMY.
2. MHorve nioan He OCO3HAIoT, 4TO noMuaop — 3T1o nnog. Celvac, koraga Bbl
3HaeTe, YTO Takoe MnoAbl, COCTaBbTe CNMCOK U3 10 OBOLEN, KOTOPbIE SABAS-
I0TCA nnogamu.

"E:'y 1. MpounTante pasgen naparpada «PacnpocTpaHeHue MAOAOB U CEMSH».

§ 37. CtpoeHue cemsH

Cmpoenue cemenu. BosaMo:xHO, MHOTHIE U3 BaC yyKe UMEIU JeJI0
Cc ceMeHaMHU — BECHOU IIpM TOCEBe 02Ypuos8, peduca, ¢aconu, 2opo-
xa, 60006, IpU BBIPAIIMBAHUY PACCAABI NOMUIOPOS, nepues u 6ak-
aaxaros. Uro ke taxoe ceMms? Kakoe cTpoeHme mMeT cemMeHa?

CeMeHa COCTOAT M3 3aPOALIIIA, 3allaca MUTATEJbHELIX BEII[ECTB
U ceMeHHO! KOo)Kyphbl. ['1aBHas yacTb cemeHu — 3apoasiir. OH
COCTOUT M3 3apPOJLIIIIEBOI0 KOPEIIKa, 3apOAbIIIeBOr0 cTebeIbKa,
moueuku u cemAmposent (puc. 177). Cemamoau — 5TO IepBbIe JIN-
cThsa 3apogbiina. Takum o6pasoM, 3apOAbIII — 3TO MUHHATIOPHOE
pacTeHKre, KOTOPOe HMEeT BCe OPraHbl B3POCJOr0 PACTEHUSI —
KOpeHb, cTebeJib, JIUCThS.
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OkononnogHuk
Koxypa Crebenek
JHpocnepm Moveuka
3apogbil | Kopetluok \\
Cemsiaons (1) Cemsigonu (2)
Moyeuka
Ctebenek 3apopbiw
Koxypa
Kopeluok
OpHopornbHble [BynonbHble

Puc. 177. CtpoeHue 3epHOBKM MileHuUpl (cnesa) n cemeHu ¢aconm (cnpaea)

3apoabIIT MOMKET MMEeTh ONHY CeMANOJI0 Wau aBe. B 3aBu-
CUMOCTH OT KOJIMYEeCTBa CEMSANO0JIell pacTeHUs AeJATCS Ha Of-
HONOJIbHBIE (KYKYpYy3a, JAYK, 08eC, NULCHUUG, POHb, MIJbNAH
U Op.) U ABYOOJBHBIE (20pox, ozypeu, mulkéa, aconb U Ip.).
Y OmHOIOJBHBIX PACTEHUU eqUHCTBEHHAA CEeMANO0JA Ha3bIBAETCSH
IITUTKOM.

B cemeHnax comep:KuUTCA 3amac ODHUTaATeJbHBIX BemiecTB. Oc-
HOBHBIMHU 3allaCHBIMM IHUTATEJIbHLIMU BeIleCTBAMU y PaCTeHU
ABJISAIOTCA YIJeBOAbI (KpaxmaJui), 6egKu u Kkupbl. Kpome Toro, B
ceMeHaxX B HEeOOJIBIIIOM KOJIMUECTBEe MMEIOTCA MUHepaJibHbIe Be-
IecTBa, BUTaMUHBI, caxapa u ap. OgHu pacTeHUsA 3armacaioT IIU-
TaTeJbHBIE BeIllecTBa B dHIOCIEpPMe (NWeEeHUUd, POoib, AYUMEHb,
MaxK, auna, nepey caadKuil, cupeHb, momam, OAKAAHAH U OP.).
Y mpyrux pacTeHuii muTaTeJbHBIE BeIllleCTBa SHAOCIIepMa BO Bpe-
MsA CO3pPeBaHUSA CeMAH PACXOYyIOTCS Ha pocT 3apoabiiia. Torma
o0pasyioTcsa cemMeHa 0e3 »HAocIIepMa. SallacHble MIHUTATeJbHBIEe
BeIllecTBa B CeMEHaX TaKWX PACTeHUI OTKJAALIBAIOTCA B MACHU-
CTBIX ceMANoJIAX (600vbL, 20pox, O2ypey, movlKéa, aconb, nodco.-
HeuHUK, Jen U Op.). Jlaske B CyXUX ceMeHax Bcerja ecTh He0OJIb-
1I10€ KOJWYECTBO BOJBI.
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CHapyXu ceMs MOKPBITO CEMEH-
HOM KOMKYpOi#l, KoTopas oOpasyercs
13 TOKPOBOB cemasauaTka. CemeH-
Hasg KOKypa HAJIEeKHO 3aluIlaeT
ceMsdA OT BBICBIXaHMA, MEXaHUUYECKUX
IIOBPEKIEeHUM, IIepenaaoB TeMIie-
paTypbl, NPOHMKHOBEHUS OaKTepuii
u rpuboB. CemMeHHasa KOXKypa UacTo
OKpallleHa B pasjIMYHbLIE I[BeTa, ObI-
BaeT mectpoir (puc. 178). ¥V ceman
NUWeHUUbL, PHU, AUMEHSA U JIPYTUX
3JIaKOB CeMeHHAasd KOKypa CpacTaeTcs C CYXUM OKOJIOILIOTHUKOM
(cMm. puc. 177, c. 195).

CpencTBoM 3aIUTHI CEMEHU ABJISETCS He TOJIBKO IIPOYHAs ce-
MeHHasd KOYKypa, HO 1 Pa3JIMUHBbIE BEIeCTBa C PE3KUM 3alaXoM U
BKycoM. B ceMeHax HEKOTOPBLIX PACTeHUM coAeps:KaTcs SATOBUTHIE
BeIeCTBa, KOTOPBIE TAKIKe BLIMOJHAIOT 3aIIUTHYIO PYHKIIO. I1o-
elaHle TAKUX CeMsH MOKET BBI3LIBATH OTPABJIEHNE *KUBOTHBIX.

CemeHa pasHBIX pacTeHUU pas3judarTcA mo ¢opme U pasme-
pam. Hanmpuwmep, y maka, penvt, kanycmuvl, nempyulKu, MOPKO8U
ceMeHa MeJIKue, y paconu, 60008, mvlkE8bl. — KPYIIHBIE.

Puc. 178. CemeHa daconu

Cemss — »aTO 3apoarnIliieBoe pacTeHue, cHabKeHHOe 3aIlacoM
IINTAaTeJIbHBIX BEIIECTB N 3alllUIITE€HHOE CeMeHHOM ROHcypOfI.

INokou ceman. B nmnepuos codpeBaHUsA CEMAH B HUX ITPOMCXO-
IUT Pa3BUTHE 3aPOILIIIa M HAKAIIJINBAIOTCA 3allacHbIe IUTATEb-
HbIe BelllecTBa. B 3pesbIXx ceMeHax BCe IIPOILeCChI JKU3HEAeATe Ib-
HOCTU 3aMeJJIeHbl, KOJUUYECTBO BOAbI He mpeBbimiaer 10—15 %
oT obmieii maccel ceMmenu. Ilociie cospeBaHuA HA MaTEPUHCKOM
pacTeHMU U [0 IIPOPACTAHMIS ceMeHa OOJIbIINHCTBA PAaCTeHUH Ha-
XOOATCS B IOKoe. Biiarogaps COCTOAHUIO IIOKOS CeMeHa MOTYT
ImepeXKnuBaTh HeOJATONPUATHBIE YCJOBUS U [HOJINO OCTABATHLCS
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JKUB3HECIIOCOOHBIMI, He Tepssa BcxoxkecTu. IIokoi ceMaH — Bak-
HOe IIpucIiocobjieHre, II03BOJIAI0IIee PACTEHUAM IIepeKuBaTh He-
OJIaromIpUATHLIE YCJIOBUSA U MOJIEP:KUBATh CYIlleCTBOBaHUE CBOe-
ro BHUIA.

Ausnecnocoonocmsv ceman. Ilpu HacTymieHun 6JaronpuUsaT-
HBIX YCJOBHI ceMsa IpoOy:KmaeTca u Immpopacraer. CBoO#CTBO ce-
MAH COXPaHATH CIOCOOHOCTh K IPOPACTAHHWIO HA3LIBAETCSA KH3-
HECIIOCOOHOCThIO. Y HEKOTOPBLIX PACTEHUN ceMeHa OueHb OBICTPO
TePAIOT BCXOXKECTh — CIOCOOHOCTHL K mnpopacranuio. CemeHa
KJeHa cepebpucmozo, dyba, OyKa, KAUMAaAHA KOHCKO020, MONOJLL
OCTaIOTCS JKMBHECIOCOOHBIMHU OT HECKOJIBKMX JHEH 10 HEeCKOJIb-
Kux mecsaiesB. CeMeHa nacmepHaka, cesvOepess COXPAHAIOT KU3-
HecnocoOHOCTh 1—2 rogna, gacoau, Kykypysv. — 5—17 Jer, o2yp-
uos, namuccornogs — 6—7 jer. JKusHecnmocoOHOCTh CeEMAH 3aBU-
CUT OT OMOJIOTMUYEeCKHX OCOOEHHOCTEeH BMIAa PACTeHUM, a TaKiKe
OT ycaoBuii xpaHeHusA. IIpu HempaBUJIbHOM XpaHeHNU (BBICOKUE
TeMIepaTrypa U BJIA’KHOCTBH) C€éMeHa OBICTPO TePSIOT BCXOMKECTh.
Taxkue ceMeHa HEIPUTOAHLI AJIA IIOCEBA.

B momamiHuX ycIOBHUAX ceMeHa HYKHO XPaHUTh B IIOJIOTHSA-
HBIX MENIOYKAaX MJM OYMaKHBIX IIaKeTax B CHEIUAJbHO OTBe-
IeHHOM cyxoM MecTe. [Ipu XxpaHeHUU 3epHA B XPAHUJIUINAX IIPU
HeJOCTaTOUYHOM IIPOBETPUBAHUH 3€PHO cCaMOpa3orpeBaeTcs, 3apo-
neimiu morubaioT. ITosToMy ceMeHa HE0OOXOAMMO 3aKJIaAbIBATh HA
XpaHeHUe CyXUMU.

BuodakTt. Pekopa oonronetus yctaHOBNIEH ceme-
HaMW apKTn4eckKoro JilorinHa, nokKpbITbIMA TOJ’ICTOVI,
MOYTM HEMPOHMLAEMON KoxXypon. CemeHa 39Toro
pacTteHus 6binn HanaeHbl Ha nnato KOKoH B TosLle
npomepswero una pekn Munnep-Kpuk (KaHapa). | !
B HOpax, BbIPLITbIX JIEMMUHIAMU, OHU Nposexanu #s*
okosio 10 Teic. net. lNocesHHbIE ceMeHa 4Yepes3 asoe ||
CYTOK MPOPOC/N, U OOHO U3 HWX Aano usetyliee |
pacTeHue.
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BbiBoAbl. ® CeMsa — 3TO MHOTOKJIETOUHOE 00pasoBaHue, Pa3BU-
BaloIieecs U3 ceMA3avaTKa MocJe OILIoAoTBopeHusi. ® CocTouT
13 3apOMbIINa, IMUTATEJIbHBIX BEI[eCTB M CEMEHHO KOXKYPHI.
® [IuraTesbHBIE BelleCTBAa OTKJANBIBAIOTCA B dHIOCIEPME WJIU
ceMAnoAX. ® CeMs COYKUT OJIA PacCeieHUA PACTEHUU U Iie-
pe’KMBaHUS HEOJIArOMPUATHBIX YCJIOBUMA.

Mpoeepum cebs. 1. Y10 npeacrasnsieT coboii cema? 2. M3 kakoii 4acTu ce-
N Ma3ayaTka obpasyeTcs ceMeHHas koxypa? 3. [pu Kakux yCloBUSIX CeEMeHa
OONbLUE COXPaHAT BCXOXecTb? 4. CpaBHUTE CeMeHa ropoxa U KyKypys3bl,
HaMnguUTE 4YepTbl CXOACTBA M pasnnumd. 5. Hagnucb Ha nakete ¢ CeMeHamm
rnacuTt, 4TO CeMeHa >XM3HecnocobHbl Ha 95 %. Ecnu nocagutb 30 cemsH,
CKOJIbKO M3 HUX npopacTteT?

conepXntcst 60JbLLOE KOJIMYECTBO NUTaTENbHLIX BeLecTB. Mpu npopactaHum
CEMSIH pa3BMBAlOLLEECSH MOJIOLOE PACTEHME HE UCMONbL3YET 3anacHble nuta-
TesbHblE BeLLecTBa oKononnogHuka. O6bsICHUTE, 3a4eM B OKOJIOMIOOHUKE OT-
KNa[blBalOTCS BELLECTBA, KOTOpPbIE MPOPOCTOK He UCMonb3yeT. 2. B HOxHoM
Amepuke pacTeT HeoOblYHOE AepeBO — aBokazo. B ero nnogax comepxurcs
0o 30 % xwupos. lNMnon asokano umeet ganHy 10—15 cm 1 maccy go 600 r
Mo dopme oH noxox Ha rpywy. B cpeaHem Ha gepese co3pesaeT 100 nnogos.
CKonbKo Xupa B rpaMmmMax MOXHO MOMy4nuTb U3 NJOLOB OAHOrO pacTeHus?

"E:'y 1. MHorve pacTeHus 06pasyloT CO4Hble NIOAbI, B OKOOMIOOHMKE KOTOPbIX

§ 38. NpopacTtaHne cemsaH

Ycnoeua npopacmanua ceman. ObpaszoBanue ceMIH — BaK-
Helilllee yCJOBUE CYIIECTBOBAHMA IIBETKOBBLIX pacreHuit. [laa
Pa3BUTHUA HOBOT'O PaCTeHUA M3 3apOoAbIlia HeOOXOAMMO, UTOOBI
ceMsi mmpopoctio. st 9Toro TpebyloTcs olpenesieHHbIe YCJIOBUS.
Cemena OoJibIlleli YacTH PACTEHHI IIPOpacTaloT IIOCJe IIepuoaa
IMOKOS IIPYU HAJIMYMU TeIla, BO3AyXa U BOABI.

CemenamM pasHBIX BHIOB JJIsI IIpOpPacTaHUA HY:KHa pasHad
remneparypa (puc. 179). Poixcw, mMopkosv u peduc, HampuMmep,
IIpOPacTaloT Aa’Ke B XOJIOAHOU TOUYBE, a 02Yypubl. M MOMAMbL —
TOJIBKO B Temoii. B cyxoM MecTe cemMeHa He IIPOpPacTaioT garKe
B Temye — 0e3 BJIaru ceMs He HaOyXHET WM KOKypa He JIOIHEeT.
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Puc. 179. MuHumanbHaa Temnepartypa npopactaHus CemMsH

Boga Tak:ke HeobxogmMa ceMeHaM AJIsI IPOIECCOB IIpeBpaIleH’s
CJOKHBIX BeIllecTB B 0oJiee mpocThie. PacTBOpeHHBIE B BOJie Be-
IecTBa IOCTYHAaOT B 3apoiblimi. [lyisg AbIXxaHUA JIO00A KJETKe
HeoOxoaum Kucyopogn. IlosToMy, maske Haxo[sCh B TEILIOW BOJeE,

0e3 mocTyma BO3ayxa ceMeHa IIOTUOHYT.

Baxxno 3mars! Ilpu BeIpamuBaHuU pacTeHUI Iepep Iioce-

BOM HYKHO 00£3aTeJIbHO PBLIXJIUTH IIOYBY

— B3TO CII0COOCTBYET
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o0oraleHnio MOYBLI BO3TyXOM, a 3HAUYUT, U Kucaopomzom. Ceme-
Ha HeoOXOIMMO BBICEBATH B OIpeleIeHHbIe CPOKM, KOT/Aa BO3AYX
¥ TIOYBA IPOTPEIOTCA A0 OIPeeIeHHON TeMIIepaTyphl.

IIpopacmanue ceman. IlepBbIM 3aMeTHBIM NIPU3HAKOM IIPO-
pacraHusa sSBJAeTCSI HaOyxaHue ceMsaH. Boma mMpoHWKaeT B ceMs
yepes CIelrajbHOe OTBEPCTHE B CEMEHHOI KOXKype — CeMsSIBXO]I.
CeMABXOJ HaXOAUTCSI B TOM MeCTe, I'lleé B CEMsI3a4aTOK BHEIPU-
Jlach IIBLIbIIEBasi TPYOKa, YTOOBLI CIEPMHUM IOHAaJU B 3apOJbIIIIe-
BeIll Mmernok. (Haiigure mecrto, rae oOpasyeTcsa ceMABXOM Ha puU-
cyake 170, c. 184.) CemenHass Ko;Kypa JIOIaeTCs, WM CHAPYKU
MMOABJISETCA 3aPOABIIIIEBBIA KOpelnoK. OH OBICTPO pacTeT, YKpeI-
JisieTcsA B IIOYBE W BCACHIBAET M3 Hee BOAY U MUHEpAaJIbHBIE Bellle-
cTBa. 3apOoAbIIIeBLIil cTebejieK BBLIHOCUT M3 IIOYBHI CEMSAIOJIU U
nmoueuky (puc. 180). I3 moueuku pasBuBaeTcsa HaJa3eMHAas UacTh
pacrenusa. Taxkoe mpopacTanue Ha3bIBA€TCA HAJA3€MHBIM.

Y HEKOTOpBIX pacTeHHil CceMAN0JIM Ha II0BEePXHOCTh II0Y-
BBl He BBIHOCATCS. Takoe IIpopacTaHue HAa3bIBAIOT ITOA3€MHBIM
(puc. 180). ITogsemHoOe mpopacTaHre XapaKTEPHO IJIA CEMSIH 20po-
xa, 0yoa, JewuHvl, NULeHUUbL, PHCU, AUMEHSA U OPYTUX PACTEHUU.

MouJiooe pacTeHue, pasBUBAIOIIEECsa U3 CEMEHU, Ha3bIBaeTCA
IIPOPOCTKOM.

>

X f**ss— Nuer
\','h

Cemsigonu pw{{ f=te

CemeHHas < \ £ / Crebenb
KOXypa |,| | :

e

[MaBHbIV KOPEeHb
HapsemHoe npopactaHue (paconb) lMopgseMHoe npopacTaHue (nweHuua)

Puc. 180. MNMpopacTtaHne cemsiH 1 pa3BuTne NPOPOCTKOB
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IIpopacTanue ceMsH U HMOSABJIEHHE IIPOPOCTKOB XapaKTepusy-
eTca BcxoskecThio. He Bce cemeHa, marke HAXOOACH B ONTUMAJIb-
HBIX YCJIOBUSIX, MIPOPACTAOT M OA0T BCXOoabl. HekoTopas yacTb
CeMAH U IPOPOCTKOB morubaer. KosamuecTBO MOABUBIINXCS TPO-
POCTKOB, BBIPaKeHHOE B IIPOIEHTAX II0 OTHOIIEHUIO K BBHICESH-
HBIM CEMeHaM, Ha3bIBaeTCA BCXOKECTHIO.

ITumanue npopocmka. Ilpu npopacTaHuuM ceMeHU IIEPBBHIM
IMOSIBJIAETCA KOPEHb, UTOOBI 00eCIeYUTh pacTeHue BOJION U MU-
HepaJbHLIMU BellleCTBaMU. [IpM MOSBIEHUM MOJOIBIX 3€JE€HBIX
JIMCTOUYKOB HauMHAETCA (POTOCHMHTE3 — MPOIIeCC CO3JaHUs opra-
HUYEeCKUX BeIlecTB Ha cBeTy. C 9TOT0O MOMEHTa POCT U Pa3BUTUE
HOBOT'O PaCTeHHUsS y:Ke He 3aBUCAT OT 3aIllaCHBIX BEIeCTB CEMEHU.

BbiBoAbl. ® 1 mpopacTanus ceMsaH HeoOXOAUMBI TEILIO, BO3-
IyX, Boja. ® 3amac NuTaTeJbHBLIX BEIlleCTB B ceMeHU obecIieun-
BaeT IIPOPOCTOK NHUTATEJLHBIMH BeIlleCTBAMU JO TOT'O KaK TOT
craHeT ()OTOCUHTEe3WpPOoBaTh. ® JyIs moceBa HeOOXOIMMO 3HAThH
YCJIOBUSA IIPOPACTaHUSA CeMSH JAHHOIO BHAA M UX BCXOXKECTh,
T. K. OT 3TOT0 3aBUCAT CPOKM IIOCE€Ba 1 HOPMAa BhICEBA.

Mpoeepum ceba. 1. MoxHO N BbICEBATb CEMEHa B Cyxylo mnousy? 2. lNpwu
H Kako TemnepaTtype MOXHO CesiTb CEeMEHa ropoxa, orypuos m daconu?
3. MNoyemy 6e3 mocTyna BO3dyxa ceMeHa He npopacTtaioT? 4. PaccmoTtpute
pucyHok 180. Yem pasnuuaetca npopacTaHue cemsiH daconm n nieHuupl?

5. Y10 Takoe BCxoxecTb cemsaH? Kak ee onpenenntb?

iy 1. Mayunte pucyHok 180. CocTaBbTe He6onbLLOE COOBLIEHNE O MUTAHUM Pas-

E BMBAIOLLErOCHA M3 CEMEHM MOJIOAOrO PacTEHUs HA BCEX 3Tanax, OTMEYEHHbIX
Ha PUCYHKe. 2. ﬂpep,noxme CXeMbl OMnbITOB, C MOMOLUbIO KOTOPbLIX MOXHO O0-
Ka3aTb, 4TO ceMeHaM angd npopactaHus HGOGXO,EI,VIMbI BOOA, BO3OyX U Terno.

“.; Babywka BaHu kaxpaplii rog cobupaeT Ha yyacTke XOpOoLUMA ypoxail Toma-
t‘“ ToB. OgHaxabl BECHOW OHA yBMAENa B Mara3vHe CeMeHa TOMaTOB HOBOMO
copta — C HeoObl4HOW OPMOI MIOAOB U pewnna ux Kynutb. Ha aTukeTke
ObII0 YKa3aHOo, YTO B MakeTe coaepXuTcs 25 ceMsiH; BCXoxecTb cemMsH 80 %.
PaccuuTalite, CKOJIbKO NakeToB CEMSIH HYXHO KynuTb 6abywke BaHu npu yc-
JIOBUW, 4TO TOMaTbl OHa OyaeT BbipawmeBaTb Ha ydacTke niowaabto 0,005 ra,
a Kaxaoe B3pOCNoe pacTeHne A0MKHO padmMertaTses Ha nnowaam 50 x 50 cm.
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Cemsa

Mectuk

Mbinbuesoe
3epHo

SHpocnepm

OnnoaoTBOpPEHME, B KOTOPOM
Y4YacTBYIOT ABa CNepmums,
Ha3blBaeTCsA ABOMHbBIM
ON/JI0A0TBOPEHNEM.

Mocne onnogoTBOPEHUA U3 3UTOTbI
pa3BMBaeTCA 3apoAbill, 13
ON/IOAOTBOPEHHOM LLEHTPANbHOM
KNETKM 3apoableBOro MeLKa —
nUTaTeNbHas TKaHb 3HA0CNEpM.
CemA3a4aToK NpeBpaLLaeTca B
cems, a 3aBA3b — B OKOJION/IOAHUK

3apoabiw

Poinbue

Mblnbuesan
TpybKa

ANuekneTKka

LEeHTpanbHowm
KNETKM
3apoaplLLeBoro
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Mnop, — 3T0 reHepaTMBHbIM OpraH, BO3HUKAIOWMI U3 3aBA3M NECTMKa nocne
onnogaoTBopeHus. CayKut ana GopmmMpoBaHUS, 3aLUNUTbI U PACNPOCTPAHEHUA CEMSAH
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opex, Xenyab, 3epHOBKa,
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606, cTpy4oK, KOpobOoUKa

PacnpocTpaHeHue NN0A0B: BETPOM, BOAOW, NTULLAMM, NETYYMMMU MbILLAMMU,
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Koxypa
dHpgocnepm
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CemeHHasn
Moueuka

KOXypa

Crebenek |3aPOAbIL
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Cems, paspesaHHoOe BAO/b

MweHnuya ®daconb

Cema — aTo 3apogbilieBoe pacteHue,
CHabKeHHOe 3anacom nuUTaTenbHbIX BelwecTts 1 |
3auiumuieHHoe cemeHHomn Komypoﬁ )




masa MHOrooopasue m 3HadYeHue
NMOKPbITOCEMEHHbIX PaCTeHUn

IIokpbITOCEMEHHBIE pacTeHUs — Hambojiee COBepIIeHHasdA U
obmupHasa rpymnmna pacrenmii. OHa BKJIouaer 0Oojsee 250 TwIC.
BHUJIOB, PACHIPOCTPAHEHHLIX II0 BceMy 3eMHoMYy miapy. OcoGeHHO
MHOTO BHUIOB BCTpPeYaeTCs BO BJAYKHBIX TponuKax. B Bemapycu
HacuuTbhIBaeTcA 0oJiee 2 THIC. BUJIOB I[BETKOBBIX pacreHuii. OHu
IIpom3pacTaioT B Jiecax, Ha JiyraxX, 00J0Tax, OYCTHIPAX, PAIOM
C JKWJIbEM, B PeKax u o3epax. B Hareil crpane m3BecTHO 0oJiee
6 THIC. BUIOB M COPTOB MHTPOAYIIMPOBAHHBIX pacTeHWi (OT Jiar.
UHMpPoOyYyKyuo — BBeAeHUE), T. €. IePeHECeHHBbIX C APYTUX Tep-
pUTOpPUiI U YCIEIIHO Impoudpacrammniux B Bexapycu.

U3 aToi rnaebl Bbl y3HaeTe:

e 00 OCHOBHBIX CHCT€MaTUUYECKUX I'PYIIax pacTeHUI;

e 00 OCHOBHBIX IIPM3HAKAaX ITOKPBITOCEMEHHBIX PACTeHUl, KO-
TOPBIE IIO3BOJISIOT OTHOCUTh UX B Ty WU WUHYIO TPYIIILY;

® 0 IVKUX U KYJbTYPHBIX, CHeIOOHBIX U AJOBUTHIX PACTEHUAX;

e 00 oxpaHe pacTeHWUI.

Bbl HayuuTeChb:

¢ BBIJIEJISATH OCHOBHBIC NPU3HAKU IIBETKOBBLIX pPACTeHUU U
OIIpeNesiATh UX CUCTeMaTUUYeCKoe IOJIOMKeHUe;

® CHOJIb30BATh IIOJIyYeHHBbIE 3HAHWA IJA IIPEeJOTBPAIeHUST
OTPAaBJIEHUA SAOBUTHIMU PACTEHUSIMIU;

® NCIIOJIb30BATh MOJIYyUeHHbIe B3HAHUA [IJA BbIpAIl[MBaHUS
KYJbTYPHBIX PACTEHUI HA IPUYyCcameOHOM U TaUuHOM yUacTKe.
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§ 39. [1ByAosibHble U OAHOAOJIbHbIE PAaCTEHUs

OcHoénble cucmemamuyeckue zpynnvl pacmenut. Ha Semie
OUYeHb MHOTO PAa3JIMYHBIX BHUJOB pacTeHWil. B mx MHoOrooO6pasuu
TPYIHO OpUeHTUPOBaThcA. IloaToMy pacTeHusa, KaKk U APyrue op-
raHU3MBbI, CUCTEMATU3UPYIOT — PACIPEAeadioT, KJIacCupuIupy-
IOT IO OIIPEeJeJIeHHBIM IPYIIIIaM.

HayuHble oTkpbiTUa. B XVIII B. weenckuii ydeHbln Kapn
JNnnHen (1707—1778) cuctematnaupoBan pacteHus rno 6po-
calowmmcs B rnasa npuaHakam, TakMm, Kak B3auMMHOE pacro-
NIOXXEHME U YMCNO ThIMUMHOK M MEecTUKOB B LBeTkax. PacteHus,
Yy KOTOPbIX BbiOpaHHbIE NPU3HaKM COoBMaganun, oobeanHANNCL B
oovH BuA. Ona HasBaHua BUAOB JIMHHEN ucnonb3oBan OuHap-
HYlO HOMeHknatypy. [oxoxue BuAbl 0O6bLEAMHANUCL B POAbI,
a poabl — B Bonee BbICOKME CUCTEMATUYECKME KaTeropun. Tak BO3HWUKIA CUCTEMA,
KOoTopasi He oTpaxana POACTBeHHble cBsid3n. OHa Oblna HasBaHa MCKYCCTBEHHOM.
Celtyac BblIOMpalOT TakMe Npu3Haku BUOOB, KOTOPbIE MOKa3bliBalOT UX poacTBo. Cu-

CTEeMbl, MOCTPOEHHbIE MO 3TOMY NPUHLMNY, HAa3bIBAlOTCA €CTECTBEHHbLIMU.

Knaccupunupys KuBble OPpraHu3Mbl, YUE€HBIE OTHOCAT UX K
TOI WJW WHOM TPYIIEe C YyUYeTOM cXojacTBa (OOITHOCTH) U IITPOUC-
X0k aeHuA. Takue IpyIibl Ha3bIBAIOTCA €IUHUIIBI CUCTEMATHUKU
NI TAaKCOHOMHYECKMMH emumHunaMu. OCHOBHOI eIUHUIEH CU-
CTEeMATUKU SABJIAETCSA BHJ.

I'pynna cxogHBIX II0 MHOTUM IIPU3HAKaAM BUJOB O0beIUHSET-
ca B pox (puc. 181).

-

dunanka aywmncraa dnanka TpexuBeTHasa dunanka nonesas

Puc. 181. Buabl pactennin poga duranka
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AbnoHsa Mpywa LLInnoBHMK

Puc. 182. LieTkn pacTteHuin cemelictea Po3oBble

Bauskue poasl 00befUHAIOTCA B cemeiicTBa. Hanmpumep, BUAbI
sA0JIOHU, BUIIIHU, T'PYIIN, CJAUBBI, PO3 UMEIOT CXOJHOE CTPOEHU!E
IIBETKOB. VX IIBETKU COCTOAT M3 UAIlleUYKU U BeHUUKA, JIETIECTKU
BEHUYMKA YaCTO OKPAIleHbl, MHOTO ThIYMHOK U OJUH IIecTuK. Ilo-
9TOMY STH POJBLI OTHOCATCA K ceMeiicTBy PosoBbie (puc. 182).

Cxomuble mO IIpHM3HaAKaM ceMelicTBa O0OBeIUHSIOT B KJACCHI.
BrigenamT aBa KJjlacca HTOKPBITOCEMEHHBIX pacTeHUi: [IBymoub-
Hble 1 OgHomoasHbIe. Kitacewl [[Bynonbuble 1 OqHOMOIBHBIE OOpAa-
3yioT orgena IlokpeiTocemenHble pacTenus (LlBeTKoBbIe pacTeHUA).

Knaccor [leydonvuvie u O0nodonvnuie. [lesieHre MOKPBITOCE-
MEHHBLIX PacTeHHii Ha KJIacChl OCHOBAHO, IIPE’KJe Bcero, Ha pas-
JUYUAX B CTPOEHUU CEeMeHHU. Y OMHONOJBHBIX pacTeHuit (poicv,
nuwenuya, ogec) 3apoabIlll CEeMEHU MMeeT OJHY CeMsI0JI0, V ABY-
IOJBHBIX (20pox, ¢aconv, muvikéa u np.) — naBe. Ciemyer mom-
HUTDH, UTO IPUHAIJIEKHOCTh K TOMY WJIM WHOMY KJaccy Ompeje-
JISIOT HEe TOJIBKO II0 UHCJIY CeMSA0Jell 3apoAbIllia, HO U II0 PALY
IPYTUX TPUBHAKOB. OTH PAa3JIUUYMUA IPEACTaBJIeHBI B Tabuauiie 5.

Tab6auia 5. OTauuuTeIbHbIE MPU3HAKU KJIACCOB PACTEHHH

OnHODOJIBHEIE ABymoabHbIE

3apoabIIn

Y sBzapoppliiia aBe ceMs-
JOJH

VY sapopgliia ogHa ceMs-
JOJIs
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IIpodonscenue

OxHOTOIBHEBIE

ABynosabHbIE

KopHeBasa cucrema MoU-
KoBaTas, TJIABHBIA KO-
PEeHBb IIJIOXO Pa3BUT HNJIN
OTMUpAaEeT

KopueBas cucreMma cTepIk-
HeBasd, IJABHBIM KOpPEHb
XOPOIIIO PA3BUT

Crebennb

IIpoBogsAIie MyYKH pac-
MIOJIOKEHBI OecIiopsmou-
HO. MeXay IIPOBOIAIIIM-
MU ITyYKaMu KaMOus HeT

IIpoBogamue myuxm pac-
IIOJIOYKEHBI [0 KPYTy WJIN
CIWBAIOTCA B ITHUJIUHIAP.
Mex oy aybom u gpeBecu-
HOHM ecTb OOKOBas oOpa-
30BaTeIbHAs TKaHb KaM-
6uii. 3a cuerT KamMOusa 06-
pasyioTcs HOBbIE 3JIEMEH-
ThI JIy0a U JPEBECUHBI

Jluct

JlucThA IpocThie C IIa-
paidjgeJbHBIM HUJIN LYTO-
BbIM XHWJIKOBaHUEM

Jluctba 1pocThle WaAU
CJIOKHBIE C IaJbUaThbIM
UJIM TIEPUCTBIM JKUJIKOBA-
HUEeM

Yucjao 3JeMeHTOB I[BET-
Ka KpaTHO 3

Yuciio JIemecTKOB W yallie-
JIICTUKOB B I[BETKE KpaT-
HO b (pexxe 4)

B ocHOoBHOM TpaBBI WU
KYCTapHUKU, PEIKO —
lepeBbA

TpaBbl, KycTapHUKU, KY-
CTApHUYKY, NePeBbA

Cpenu OAHONOJBHBIX U [ABYAOJBHBIX BCTPEUAlOTCA pacTe-

HUA,

Y KOTOPBIX OTJeJIbHbIe NMPU3HAKU HE COBIIALAIOT C IIepe-

YNCJIeHHbIMU. Ta}c, HalIpuMep, TpaBAHMCTOE JIECHOE paCTeHUle
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gopoHuilt ena3 (puc. 183) wume-
eT JUCThS C JKUJIKOBAHWEM, Xa-
PaKTEPHBIM [OJS HEKOTOPBIX ABY-
IOJBHBIX PaCTeHUH, HO 3apOJbIIII
C OmHOU ceMsmoJeil (Ha 9TOM oOcC-
HOBAHUU €ro OTHOCAT BCe Ke K
ONHOIOJBHBIM). ¥ N00OPOICHUKA
(puc. 184) xuaKoBaHUWE JIMCTHEB
IyroBOe, MOUYKOBaTass KOpHeBas
cucreMa, HO €ro OTHOCAT K [ABY-
MOJILHBIM PaCTeHUSAM, IIOCKOJBKY
3apOMLIIII €ro CeMeHH WHMeeT [IBe
CeMSAIO0JIN.

Kax MBI yKe oTmMeuasu, KJac-
cel JIBymosabHBble u OTHOZOJBHBIE
nenATcA Ha cemelicTBa. Kpurepm-
AMU BBIJEJI€EHUS TOTO WUJIU HHOTO
ceMeicTBa ABJIAIOTCS 0COOEHHOCTU
CTPOeHUus I[BETKA U ILJI0AA, THUII CO-
IIBETUA, OCOOEHHOCTH BHEIIHEro u
BHYTPEHHETO CTPOEHUS BereTaTHUB-
HBIX OpPraHoB. B kauecTBe mpume-
B pa paccMOTPHM KPaTKYyIO Xapak-
Puc. 184. MoAOPOXHHK TePUCTUKY JBYX CeMeNCTB KJjacca

I BynoJsbHBIE.

Cemeiicteo KpecTouBeTHble 00pas3yioT pacTeHUSA, OJOA KOTO-
PBIX XapaKTepHBLI 000emoJIble IBETKY C PACIIOJIOKEHHBIMU KPeCT-
HaKpecT 4 vamieaucTUKaMu U 4 JelecTKaMMu, 2 BHENIHUMU KO-
POTKUMH 1 4 BHYTPEHHUMHU JJIUHHBIMUA THIUMHKAMM, MMEIOI[H-
MU TJIOJ CTPYYOK HUJIU CTPYUOUEK.

CemeiicTBo B0o0OBBIE 00 BbEIMHAET PACTEHUSI, KOTOPbIE MMEIOT
maon 600. C xapaKTepuCTHUKaMM HEKOTOPBIX CeMeHCTB MOXKHO
03HAKOMUTBCS Ha (popaarie 2.
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BbiBOAbl. ® Bce 1IBeTKOBBIE pacTeHNUs AeJSATCA Ha JBa KJacca:
HOBynonbubie u OgHOMONBbHBIE. B J[1d OOHOMOJNBHBIX PACTEHUN
XapaKTepHbl CJIEeAYIOINe IIPHU3HAKM: 3apPOJLIIIT CeMeHH C OJ-
HOU ceMsAmoJell, MOUKoBaTasd KOpHeBas CHUCTeMa, MapaJijiellb-
HOe WMJH JIyroBoe KUJIKOBaHue JucTbeB. OHU NpencTaBJICHbI
B OCHOBHOM TpaBaMU M KycTapHuUKaMu. ¥ J[BymosibHBIE pacTe-
HUS (ZepeBbs, KYCTAPHUKM, TPABbI) UMEIOT 3aPOJLIII CeMEeHU
C ABYMS CEMAMOJIAMU, CTEPIKHEBYIO KOPHEBYIO CCTEMY, CeTUa-
TOE JKUJIKOBAaHNIE JINCThEB.

TEHNA? YKaxXnMTe COMOOYMHEHME PAa3HbIX CUCTEMATUYECKUX TFPYMM PaCTEeHWU.
2. o kakMm nNpudHakam pasnnyaloTcs O4HOAOSbHbIE N ABYAOJbHbIE PACTEHNSA?
3. Kakue npusHakm y4nTbiBalOTCS NPU BbIOENEHUN CEMENCTB Y PaCTEHNIN?

MpoBepum ced4q. 1. Ha kakue cuctematmyeckme rpynnbl NoapasnensoT pac-
n

K KakoMy Knaccy MOKPbITOCEMEHHbIX NPUHAA-
NEXUT JAaHHOE pacTeHne? YkaxuTe npusHa-
KW, HA OCHOBAaHMM KOTOPLIX Bbl Tak CYUTaETE.
Kak HasbiBaeTcs 970 pacteHue? Bupenn Bbl
ero? [oe oHo npousdpacTtaeT?

"=E PaccMoTpuTe puUCYHOK. Kak Bbl cuuTaerte,

§ 40. AukopacTtywime pacteHu s

IIBeTKOBEIE pacTeHnsa — caMas MHOTOUMCJIEHHAs IPYIINa pac-
renuii. Cpequ Hux cBbimie 190 ThIC. BUAOB ABYIOJBHBIX U OKOJIO
59 ThIC. BUAOB OJAHOIOJBHBLIX pacTeHUM. [[BymoJbHBbIE PAaCTEHUA
IpeAcTaBJIeHbl BCeMU KU3HEHHBIMU (DOPMaMU, OJHOIOJIbHbIE —
TpaBaMU, peke KYCTapHUKAMHU U JPeBeCHBIMU (hOpMaMU.

IIBeTKOBBIE pacTeHUs 3aHUMAIOT JOMUHUPYIOIIEee MOJ0KEeHUe
B COBPEMEHHOM pACTHUTeJLHOM Mupe. biaaromapsa pasIMUYHBIM
IPHUCIIOCOOJIEHUAM K YCJIOBHAM OKPYIKaIOIell cpeabl OHU O0MTa-
IOT IIOUTH IIOBCEMECTHO Ha 3eMHOM IIape, obpasysa Jjeca, Jyra,
IIOKPBIBAsA TOPbl M XOJIMbI. MHOTHe IIBETKOBbIe PaCTeHUS IIPHU-
CIIOCOOMJINCH K KM3HU B BOJOEeMaX, APyrue oOuTamT Ha 60J0Tax.
9TO — AMKOpAaCTyIIHe PaCTeHUs.
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Ha ypokax 6uosorum B 6-M KJiacce BbI yiKe ITO3HAKOMMUJINCH
CO MHOTHMMH BHUJAMM pPacTeHUil, oOUTAIOIMUMU B JiecaX U TIpec-
HBIX BojoeMax. BbI 3HaeTe, UTO OCHOBOII JIFOOOT'O JieCHOTO OuoIle-
HO3a ABJAITCA AepeBbs. Cpeau HUX — COCHA, eJb, Oepe3a, KJeH,
Juna, ocuHna, uéa, pabuHa, yvepemyxa, A040HA. [JOBOJIBHO UacCTO B
HaIlUX JiecaX BCTPEUaloTCA KYCTapHUKU — KaAJAUHA, KPYWUHAQ,
sewuna u ap. Hepegku KycTapHUYKU — 204Yy0uka, OpYcHUKAQ,
yepHuka. B jsecy mpomspacraeT MHOXKeCTBO BUAOB TpaB. Hamnbo-
Jiee 4aCTO BCTPEUAIOTCA KYNbLPb, CHbLMb, YUHA, KUCAUUA, KONbL-
menv, mapvanHuk (puc. 185) u ap.

Jlyra, B oTsinume OT JiecOB, 0Opa3oBaHbI NUCKJIIUNUTEJIHLHO Tpa-
BAHUCTLIMU PacTeHHUAMHN. B TpaBocTOe JIyTOBBIX COOOIIECTB MOK-
HO O0HaApy:KUTh PAaCTeHUs PA3HOU BBICOTHI.

Kncnnuya KonbiTeHb MapbaHHWK

Puc. 185. JlecHble TpaBbl
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ITo6beru BwICOKMX TpaB pocturaior 80—100 cm m Oojee.
K »aroii rpymme oOTHOCATCS Kocmep, masonzd, BACULUCMHUK
(puc. 186) u mHOTUHE ApyTHE.

Meakue TpaBsl umMmeroT moberum or 15—20 mo 30—40 cwm.
B sry rpynny BXoOmAaT mMAMJAUK, HEKOTOPBIE BUABI KJedepa M Ip.

He6ounbinue pacTeHusa BbicoTolr MeHee 15—20 c¢M cocTaBISAIOT
rpynny HuskoTpaBbe. Cpeau HuX HamboJiee YacTO BCTPEUAIOTCS

MsaTnnk
nyroeown

Kneeep

BepbeinHuk
MOHEeTYaTbIN

naLleHHbIN

Bo3guka-

BacunuctHuk ActpebuHka

TpaBAHKa

Puc. 186. PacteHns nyros
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KJleeep noa3yyull, KJeeep NAUWEHHbL, MAH}ICemKa, 268030uKa-
mpassaHka, scmpebunka (cm. puc. 186).

B mpunoBepXHOCTHOM CJio€ PAcTyT MeJKHe IIBEeTKOBLIE pacTe-
HUS, YaCTO C JIEKAUUMU WJIU IOJIByYMMU moberamMu (Hampumep,
8epOellHUK MOHemuamolil, 6ePOHUKA JEeKAPCMBEHHASA).

Ha 6ojioTe 13 I[BEeTKOBBLIX PAaCTeHHII BCTPEUAIOTCA cabe/bHUK,
OeslokpuLavHUK, nywuya (puc. 187), a TakKe HACEKOMOATHOE pac-
TeHue pocsiHka. OOBIYHBI 37eCh KyCTapHUUYEK zonyoukxa (puc. 76,
c. 83), KycTapHUK 0a2y/bHUK, KYCMAPHUYKU OPYCHUKQA, KJIIOK-
6a (cm. puc. 187). BerpeuaioTcsas HU3KOPOCTbIE 0epe3b. W UBHL.

MHoOro IBETKOBBIX PacTeHWil O0MTaeT B IIPECHBIX BOJOEMAax WJIN
O0K0JI0 HuX. Tunuunble mpuOpe:KHbIEe PACTeHUSA BOJOEMOB MmMpocm-
HUK, aup, excezoNl08HUK, cmpejoaucm, pozo3, cycak (puc. 188).

Cpenu BOOHBIX PACTeHUU €CTh TaKWe, KOPHU KOTOPBLIX IPU-
KpeIlJIeHbl K TPYHTY, a JHUCThsA ILJIaBAIOT HA MOBEPXHOCTU. ITO
KYyswuHkKka, 600okpac, kyoviwika (cMm. puc. 188). B Touie Boasl

- EarynHMK . EpyCHma

Puc. 187. PacteHus 6onot
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Bogokpa PoronmcTHunk KyObliwwka

Cycak

Puc. 188. OkonoBoAHbIE M BOOHbLIE PACTEHUS

pacTyT pozonrucmuuk, anodes. Ha mOBEepXHOCTH BOABI CTOSAYUX
BOJIOEMOB M TUXUX 3aBOJiell pPeK IIJIaBaeT psacka, 00pasys HmOopoi
IeJible IPKO-3eJIeHble KOBPHI.

BoiBoAabl. ® IloxpbITOCEMEHHBIE PACTEHUSA B3aHHUMAIOT JOMU-
HUPYIOIllee IT0JOKeHVe B COBPEMEHHOM PAaCTUTEJIbHOM MUPE.
® OHU TpeAcTaBJeHbI Pa3HOOOPA3HBIMU KUBHEHHBIMU (hopMa-
MU, PacCIIPOCTPAHEHBI IMOBCEMECTHO, XOPOIIO ITPUCIIOCOOJIEHBI
K YCJOBUAM OKPY’KaloIlliell cpeabl, BXOAAT B COCTAB IIPaKTUUe-
CKM BCEX DKOCHCTEM.

HUI. Kakne Xun3HeHHble GOpMbl PACTEHNIN BaM M3BECTHLI? (ECnn OTBET Ha 3TOT
BOMPOC BbI3bIBAET 3aTpyAHEHNe, obpaTtuteck K MaTepmany § 16.) 2. B necy u
Ha Jyry NpocnexunBaeTcs SIPYCHOE pacrnonoxeHue pacteHuin. OObsicHUTe, B
CBSI3M C YEM BO3HUKAET APYCHOCTb. 3. Kak Bbl cunmtaere, y KyBLUMHKA YCTbU-
LA PacnoJIOXEHbl HA HWXHEN Unn BepxHen CTOpoHe nucta? OTBET NosiCHUTE.
4. Mo BaweMy MHEHMIO, Y KaKoro pacTeHUsi — TPOCTHWUKA MU KyObILIKA —
Jlydlie passuTa MexaHundyeckas TkaHb? lNodemy?

MpoBepum ced9. 1. BcnoMHUTE, Y4TO Ha3blBAETCH XM3HEHHOW HOPMOI pacTe-
|
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§ 41. Cbepo0OHble N 9A40BUTbIE AUKOPACTYLLME pacTeHnsa

Cwsedobnule pacmenusn. Ilpencraswre cebe,
YTO BBl OKAal3aJIICh HaeAUWHE C AUKON HIPUPO-
IO 1 IIBITAETeCh PEIIUTh IIPO0JeMy IIOHCKA
nponuTauusd. Ha BRIpYUKY BaM IIPHUAYT pac-
TeHusaA. I'OpoACKOIl KUTEJh IIPU 3TOM CpPaldy
IIpeAcTaBUT (PPYKTHI M OBOIIM HA BUTPHUHAX
MarasuHa WX pPhIHKa. Ho B OWMKOM HpUpO-
e PBIHKOB HET, a C'’heJOOHbIe PACTEHUS eCTh.

B secax M0OXHO O0OHAPYKUTH JUKOPACTY-
Iye KYCTAPHUKYU M KYCTAPHUUYKU C BKYCHBI-
MU ILJIOAAMU. ITO eHeBUKA, MAJUHA, KOCMS-
Hukxa (puc. 189), yepnurxa. MoXHO HaWTU BKYCHBIE apOMaTHBIE
IJIOABI 3eMAAHUKU. ['0JI0 MOKHO YTOJUTL OPeXaMu JeULUHbL.

Muorue cbemoOHBIEe AUKOPACTYIIINE PACTEHUA SBJIAIOTCA KJa-
Ie3eM IIOJIE3HBIX MJiA uejioBeKa BelmecTB. OHU comep:kaT IIOY-
T BCe HEOOXOAMMbIe KOMIIOHEHTBI IIHIIU: OeJKM, JKUPBI, yIJje-
BOJbI, 4 TaKyKe BUTAMHHBLI, MHUHepaJbHbLIE COJH W BoAy. Jle6eda
(puc. 190), odysarnuukx (puc. 191), wasesb 3aMeHAT OBOIITHOH ca-
JIaT, HACBITAT OPraHu3M HeOoOXOAMMBIMN BUTAMUHAMU’. BKYCHBIN
caJlaT MOXKHO IPUTOTOBUTH U3 MOJIOABIX ITI00ETOB KPAnués. C Bepx-
HUMHU JINCTOUYKAMM, IIPEeIBAPUTEIbHO TIIATeJIbHO OOMSB HX [IJIs
yIaJIeHUA KIYYUX BOJIOCKOB. JIMCTBSA 00y6anHuuka MOYKHO €CTh

Puc. 189. KoctaHuka

Puc. 190. JlebGena Puc. 191. OgyBaHumK Puc. 192. NBaH-yan
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B CHLIPOM BHJE, IPEIBAPUTENHLHO BBIMOUUB B BOJe MJIS YIAJEHU
FOPHKOr0 MJIEYHOTO COKa. OUHUINEHHBIN W IIPOMBITBIA KOPEHb Omy-
BaHYMKA MOXKHO BapUTh, KAPUTh WJIN CYIIUTH, YTOOBI IIOTOM pac-
TepeThb ero B MYKY. B ChIpOM BUAE MOYKHO YIOTPEOJATH KUCAUUY.
Mosoabie oTBapeHHbIe KOPHU U Ioberu usaH-uasa (puc. 192)
YIIOTPeOJIAI0OT KaK KamycTy. KopHeBuIlla Ha BKYC CJIaAKHe, UX
eoAT ChIPBIMM 1 BapeHbIMHU. M3 jmcThbeB 3aBapuBaioT uyaii. I'o-
IATCA CBapeHHBbIe WJIU IOAKapeHHbIe MOJIOAbIe ITO0erm 1 KOpHe-
BUIIA pozo3a. 'OJOBKU IIBETYIIEro KJaesepa J1yz06020 (puc. 193)
HUCIIOJB3YIOT AJIA Yas, IPUTOTOBJIEHUA CyIla, a MOJIOAbIE JIMCTOU-
KM — B cajaT. B muiny roaarca JUCTbA, MOOEru M KOPHU Jan-
yamru gycurnoil (puc. 194), nuctba nacmywiveil CYmMKu u CHbLMU.
Mosoable JUCTbA NOOOPOHCHUKA WCIIOJB3YIOT AJIS IPUTOTOB-
JIeHud cajlaToB, CYIIOB, MOpe. BKyc cTaHOBUTCA HNPUATHEE, €CJIU
K JIUCTHAM NOOOPOdCHUKA NO00aBUTH JUCTbs uiasens (puc. 195).
Hd MCcrmosib30BaHUA AUKOPACTYIINX PACTeHUI B HMUILY HYMK-
HO 3HATh, KAK OHU BBITJIAAAT U KaK UX IPABUJIBLHO YIOTPEOJIATH.
Baumanue! Henbs3sa cobupaTh chbemo0HbIE pACTEHUS BAOJb aB-
TOMOOUJIBHBIX TOPOT, *KEJe3HOAOPOKHBIX HACHINIEH, B KPYIHBIX
HaceJIeHHBIX NYHKTaX. PacTeHus co CheJoOHBIMU CTEOJAMU He-
00X0AMMO TIIATEeJbHO OYMIIATh OT BHEITHUX IIOKPOBOB, BOJIO-
CKOB U dYeIllyeK. JIMCThbA, MPUTOJHBIE B IIUIIY, HEOOXOAMMO XO-
pOIlI0 ITPOMBIBATH BOAOM. JIMCThA HEKOTOPHIX PACTEHUN HYIKHO
IpeaBapUTEIbHO 3aMOYNTh, YTOOBI M30aBUTHCSI OT TOPHLKOTO MJIU

Puc. 193. Kneeep nyrosoii Puc. 194. Nanuatka rycuHaa Pwuc. 195. Lasenb
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Puc. 198. JlaHabiw malickui

KHCJIOTO IpUBKYyca. KopHu u KopHe-
BHUIIIA TaKKe HeoOXOJMMO OUUIIAThL U
ITPOMBIBATb.

Adoeumuvie pacmenusa. 3HaHUE
ChbeJOOHBIX PACTEHUI 3HAUNUTEJILHO
VIPOCTUT BO3MOKHOCTH BBI)KUTH B
YCJIOBUSAX NOUKOM mpupoabl. OgHAKO
He CTOUT 3a0bIBaTh U 00 OIIACHOCTH.
dApoBuTsle pacTeHUA — B3TO pacTe-
HUS, COMepsKallie BeIlecTBa, CIoco0-
HbI€ BBI3LIBATH 00JIE3Hb WMJIU CMEPTh
YyeJI0BeKa WM KUBOTHBIX.

BcerpeuatoTea  AZOBUTHIE  pacTe-
HIUS, KOTOPbIe MOYKHO IIE€PeryTaTh CO
cbeno0HbIMU. Hampumep, sex (yu-
kyma) (puc. 196) numeeT ApPKO BBIpa-
JKeHHBIN 3amraXx MOPKOBU, a KOPHEBU-
I1e HaroMmuHaeT peny. Ha camom gete
9TO OJHO M3 CaAMBIX AJOBUTBIX pacTe-
HUI HamuxX JecoB. Bex — KpymnHoe
TpaBsaHuUCTOe pacrenne. Crebeab II0-
JIBIIi, CHUJBHO BETBAIIUICA KBepXYy.
KopHeBuinie moJsioe, ¢ Ieperopoaka-
mu. ComBeTre — CJI0KHBIN 30HTHUK.

B necHbIX oBparax, Ha IIpoceKax
U TIOJIAHAX, IO OMYIIKaM Jieca, Ha 3a-
JIUBHBIX JyTraxX, IyCTBIPAX, V JOPOT U
3a00poB pacTeT O0.suzon08 (puc. 197).
Pacrenue wucrouaer peskuii 3amax,
CIIOCOOHBIN BBI3BATH I'OJIOBHYIO 0OJIb.

OmacHBIM [JA KUBHU SABJSETCS
M3BECTHOE BCeM pacTeHue JaHObLUL
(puc. 198). IlpuBnexkaTeabHBIN BHEINI-
HUA BUA ¥ apoMaT I[BETKOB MOTYT
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BBecTH B 3a0iy:kaeHue. SIpkue Kpac-
Hble ATONbI PACTEHUS HECheJOOHBI U
BBIBBIBAIOT TS KeJIEHUINe OTPABJIEHU.
Eme omHO omacHoe pacTeHUE —
soporney, (puc. 199). TpaBsaHuUcCTOE
pacTeHue ¢ 0eJbIMU UJIU KPEMOBBLIMU
IBETKAMM, COOPAHHBIMU B ITYIIINCTHIE
MmeTenku. Ilaomsl cHauasa 3ejieHBIE,
IpU CO3PEBaHUU UEPHBIE, TJISHIIe-
Bble, KPYIHBIE, OBAJbHO-IIUJIUHIPU-
yecKue, coOpaHbl B KUCTh. Bce pacte-
HUe OYeHb SITOBUTO, OCOOEHHO ILJIO/bI.
Boayeszo0HuK — HEBBICOKUHN K-
CTapHUK C Y3KUMM TEeMHO-3eJIeHLIMU
JucTbAMU. B Hapoze ero Has3bIBAIOT
BOJIUbe JBIKO. IlBeTeT BecHOIl ApKO-
PO30OBBIMU I[BETKAMMU, apoMaT KOTO-
pBIX HAIlOMWHaeT CUpPeHb. TOKCUUYeH
make samax. OH cmocobeH omypma-
HUTHh He TOJBbKO pebeHKa, HO U B3pocC-
JIorOo uejioBeKa. Bce pacrenme, B 0co-
OeHHOCTH ILIOABI, SAOOBUTO. llaombr
OBaJILHO¥ (DOPMBI CO3PEBAIOT B KOHILE
uioaa — aBrycre (puc. 200).
Bepeckniem — KycTapHUK 3—4 M
BBICOTOH, C YIJUHEHHBIMH JIUCTbSI-
MU, 3€JIeHOBATHIMU MAaJICHBKUMU He-
B3pauHbIMu IiBeTKamMu (puc. 201).
Pacrenne wummeer Tpu XapaKTepHBIE
0CO0EHHOCTH, IT0 KOTOPBIM €ro MOKHO
OTJINYUTL OT APYIUX KYCTapHUKOB.
Ha cTebiisax pacmoso:KeHbl MHOTOYMC-
JIeHHbIe UeUeBUUYKHU B BHUJe OOPOIaBO-
yeK. I[BeTKM WMEIT «MBIIIITUHBIN»

Puc. 200. BonyesarogHuk
O0ObIKHOBEHHbI

Puc. 201. Bepecknet
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Puc. 204. JTioTuk 900BUTbIN

3amax. UepHbIe, IOXO0KHeE Ha I'0JIO-
BACTUKOB CeMeHa C OPAaHKEeBBIMU
MIPUCEMAHHNKAMI CBEIIINBAIOTCSI U3
PO30BBIX TJIOHMOB. ¥ OepeckJjeTa
SITOBUTLI BCE YaCTH PACTEHUsI, HO
HaMOOJIBIIIYIO OIIACHOCTL IIpPeACcTaB-
JISIIOT ILJIOJBI, IIPUBJIEKAOII[e BHU-
MaHNe CBOUM SAPKUM BHIOM.
AnoBuUTHIM ABJIAETCA B0POHUU
27103 — TPaBAHINCTOE MHOTOJIeTHEe
pacteHnue c¢ OJecTAIIed ATOHON Ha
KoHUuKe cTebssas. Oco0eHHO sII0BU-
Thl TJIOABLI, HAIOMKHAIOIIME TIJa3
BOPOHBI. OHU MOT'YT BBI3BIBATDH Ts-
JKeJIeliIne OTPaBJIeH’.
AmoBUTHIME  ABJAIOTCA  TaK-
ke uucmomean (puc. 202), 6enena
(puc. 203), rromuru (puc. 204).
Ilepsas nomow,b npu ompaé-
neHuax aA006umMbLMU pACMEHU-
amu. IlpusHakamMm oOTpaBJIeHUSA
SATOBUTHLIMI PACTEHUAMHU SIBJISIOT-
cA UacToe cepalebueHue, TOIIHO-
Ta, 00Jb B 0o0JIaCTH II€UYEHH, BO3-
OyKIeHHOe HJIN 3aTOPMOKEHHOE
cocrosguue. IlepBasg moMoIb IIpes-
mojlaraetr: 1) OUYMCTUTH IIHUINEBA-
PUTEJBHBIN TPaKT, IOJA Yero AaThb
IIOTEePIIEBIIeMY BBIIUTL IIOACOJICH-
HOM BOJBLI M BBI3BATH PBOTY (IIPO-
neynaTh 5—'7 pas); 2) BBIOUTH aK-
TUBUPOBAHHBIA yrojb M3 pacueTa
1 rabimerxka ma 10 Kr maccel TeJia.
CpouHO oOpaTUThCA K Bpady.
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3HaHNe SIAOBUTHIX PACTEHUI YBEJUUYUT BAIIK IITAHCHI Ha BBI-
JKMBaHNe B HEIIPeABUAEHHON CUTYyaIll, IIO3BOJIUT IPEAYIPEeIUTD
orpaBjeHue y Jiogeii. Oco0eHHO 5TO Ba’sKHO, €CJIM BBLI OTIIPABU-
JUCh B IIyTEIIeCTBME MJM HA MHPOTYJKY B JieC, Ha MUKHUK WJIN
OKasajJuch MO APYroii IpUYMHE HA IPUPOJe.

BbiBoabl. ® CylilecTByeT MHOYKECTBO CheJOOHBIX M SITOBUTHIX
pacreHuii. ® Ilo BHemIHEeMY BUAY CJIOKHO OIIPEAEJNUTDH, Chemg00-
HO 3TO pacTeHme uju HeT. ® ToJIbKO 3HaHUE WM M3YyUEeHUE pac-
TeHWnIi, BHUMATEJbHOCTh BO BpeMs IIPeOLIBAHMA Ha IPHUPOIE
IIOMOTYT M30eKaTh OIMaCHOCTH.

MpoeBepum cebs. 1. Mnoabl KakMx AUMKOPACTYLLMX pPacTeHMIA Bbl Koraa-imbo
N ynoTtpebnsanu B nuuwy? foe Bbl ux Bpann? 2. N3 kakmx OuKOpacTyLIMX pac-
TEHWI Bbl AW BallX POACTBEHHWKM, 3HAKOMbIE FOTOBUAN Kakne-nnbo 6nona?
3. Kakue Bbl 3HaeTe cbenobHble pacTeHusl, MpouspacTaloLlme B Balleil MecT-
HOCTU? YTO M3 HUX MOXHO NpUrotoBuTb? 4. Kakme gmkopacTtywue saoBUTbie
pacTeHusi, Npou3pacTaloLlme B Balleil MEeCTHOCTU, Bbl 3HaeTe? 5. Aabl MHOMMX
pacTeHuii B HebonblUMX Oo3ax 0bnagaloT fedebHbiMyU cBocTBamMn. 1o 9ToM
npUYMHE SO0BUTbIE PACTEHUS — JslaHAblll, Kpacasky v Ap. UCMOAb3YT ANS
NPUrOTOBNEHNS NEKAPCTBEHHbIX NpenapaToB. Kak Bbl cyMTaeTe, BO3MOXHbI S
OTpaBJfiIeHMs NPU NCMNOJIb30BaHMUM MNOAOOHLIX NIeKapCTB?

§ 42. KynbTypHble pacTeHus

Cpenu IIBETKOBBLIX PAaCTEHUH €CTh He TOJbKO AUKOpaCTyIIue,
HO ¥ KyJbTYPHBI€ PACTEHHMA. OTH PACTEHUA BO3IeJIbIBAIOTCA Ue-
JIOBEKOM M MCIIOJIb3YIOTCSA MM JIJId PA3JIUUYHBIX HYKI. B UX ceme-
HaX, IJIOJAX, BereTaTUBHBIX OPraHax CoAepsKaTcs MUTaTeIbHbIe
BeIlleCTBa, BUTAMHUHLI 1 MHHepaJibHbBIe coju. KyJbTypHBIE pac-
TeHUS SABJIAIOTCA HCTOUHMKOM IIOJYYEHHSA HPOAYKTOB ITUTAHUA
IS 4eJOBeKa, BUTaMUHOB, KOPMOB IJIsI JKMBOTHBIX.

Yucao KyJAbTYPHBIX PAaCTeHUM IIpeBHIIIaeT 2,5 THIC. BUIOB.
Cpenu HUX BasKHeHINIas PoOJib HPUHAMJIEKUT 3€PHOBBIM KYJIBLTY-
pam. 3epHOBBIE KYJIbTYPhLI — I'PYIIIIa BO3AEJbIBAEMBIX PACTEHUI,
paomux 3epHo. OHU HOAPAa3eNSIOTCA Ha XJeOHble M 3epPHO000-
0oBbIe. XJIeOHBIE 3JIaKH — 9TO B IIEPBYIO ouepenb NUWEeHUUd, Ai-
MeHb, 08ec, POXHb, KYKYpy3a, puc.
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Puc. 208. Poxb

ITwenuya — oxHOJIETHEE TPABIHUCTOE
pactenue (puc. 205). fIpoBasi BbIceBaeTcCs
BECHOI, a 03MMasi — OCEHbI0. 3epHO OT-
JUYaeTcs BBICOKUM COJEp:KaHmeM OesKa
u yrueBomoB. Ilosyuaemasa w3 MIIEHUITHI
MyKa uJeT Ha BBINIEUKY xJeba, M3roToBJje-
HUe KOHAMTEepCKUxX usaenuii. 3 mmenu-
bl JeJaloT MaKapOHHbIe M3Heaud. 3epHO
TaK:Ke UCII0Jb3YeTCsA Ha KOPM CKOTY.

Aumenv (puc. 206). 3epHO AUMeEHA
IINPOKO WCIIOJB3yeTCA B IIPOU3BOICTBE
IepJoBON 1 SYHEBOU KpPYII, B M3TOTOB-
JeHum nwuBa. V3 3epHa AUYMEHA T'OTOBAT
IeHHeNINuil KOHIEHTPUPOBAHHBIA KOPM
I JKMBOTHBIX. Takoili kopMm Oorart OeJi-
KOM W yTJIEBOJaMMU.

Ogec (puc. 207), Tak Ke Kak MIIEHU-
a U AYMeHb, — OJHOJIETHEe TPAaBAHUCTOE
pacteHue. BrIpammBaeTcsi B IIPOJOBOJIb-
CTBEHHBIX U KOPMOBBIX Ilejiax. M3 3ep-
Ha OBca M3TrOTABJIMBAIOT OBCAHYIO KPYIY,
OBCAHBIE XJIONIbA (HAIIpUMED, M3BECTHBIE
xJyonbsa «I'epKyiec») u ap. I3 3epHa oBca
TaKsKe IIOJIyJaloT OBCAHOE MOJIOKO.

BaxHoi1 3epHOBOI KyJbTypoit B Bena-
pycu aBasetrca podxcwv (puc. 208). Kak u
MIIIeHUIIa, POXKDb CYIEeCTBYeT B ABYX (hop-
Max — sfApoBad W o3uMas. VI3 sepHa piKu
TPAJUIIMOHHO IIOJIyYaloT MYKY, KOTOpas
UJIeT Ha BBIIEUKY XJie0a YepHBIX COPTOB
(p:xaHoi xJ1e0).

B Benapycu Takske BBIDAIIUBAIOT KY-
KYpy3y Ha 3epPHO, 3eJIeHBbIII KOPM M CHJIOC
IS JKUBOTHBIX.
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Buosioruuecku 3epHOBBLIE KYJbTY-
pBl OTHOCATCA K ceMehcTBY 3JaKWu.
3JIaKM KMMEIOT IIOJBIA IUJINHIPUYE-
CKUH cTeOeJb M y3KHE JINCThA C IIa-
pajlIeJIbHBIM JKHUJAKOoBaHueM. Meikue
IIBETKU OOBEeIUHSAIOTCS B IIPOCTHIE
COIIBETUS — KOJOCKU. ITU KOJIOCKU
o0pas3yioT cJokHoe colBetrue. Ecim
KOJIOCKU CHOSAT HEIIOCPeACTBEHHO HAa
TJIAaBHOM OCH, TO 3TO COIIBETHE CJIOK-
HBIA Kojioc. Ecau KOJOCKH cuAAT Ha OOKOBBIX BEeTOUKAaX IJIaB-
HOHM OCH, TO OHU 00pas3yIOT COIIBETHE CJOKHYIO KHCTb U3 KOJIO-
ckoB. Bce 31aKku omblaA0TCA BeTpoM. Ilion 3;1akoB — 3epHOBKA.
B zepHOBKe HaKaIJIMBaIOTCA OpPraHMYeCcKUe MUTATeJIbHbIe Belle-
CTBa — KpaxMmaJ u 0eJioK.

K 3epH00000BBIM KYyJIbTYypaM OTHOCATCS: 20poX, 000bL, BUKA,
gacoav, aonun, cosa, wevesuya (puc. 209) u ap. Bece 3epHO06060-
BbIe OTHOCSATCA K OJHOMY ceMmeiicTBY — Bobosbie. OHu XapakKTe-
pu3yioTCA HaJIuumeMm ILioga 000. 3epH0O0000BbIe KYJIBTYPHLI BO3-
IeJILIBAIOTCSA MJIS IIOJYYEeHUsS CeMSH C BBICOKUM COJAep:KaHueM
beaka. Pacosv U ueyesuUa XapaKTEPU3YIOTCA BBICOKMMU BKYCO-
BBIMU U KYJHUHAPHBIMU KauyeCcTBAMHU, IPUMEHAIOTCA B MUIINY Ue-
JoBeka. Yuna, Hym, KOPMOBBIE 000bL, JIONUH Oeqblil N HCeJMbLil
HWCIIOJIB3YIOT [JIsI IIPOM3BOACTBA KOMOMHHPOBAHHLIX KOPMOB,
XOTsI B HEKOTOPBLIX CTPaHAX CEMEeHa HyTa M JIOINKWHA 0eJIoro yIIo-
TpebaaT B nuily. Cos OO0 HeZaBHETO BPpeMEHHU HCIIOJIL30BAJIach
B KauvecTBe TeXHWYECKOHW MACJIUYHON KYyJbTYypbl. B HacTosIee
BpeMs HamboJiee MCIIOJIb3yeTCsa KaK KOpMOoBas 1 IUIIeBasd KYJIb-
Typa. I'opox TaK;Ke OTJIMYAEeTCs YHUBEPCAJbHBIM HCIIOJb30BAHU-
eM, IPUMEHAOT B IMUINY 1 Ha KOPM JKMBOTHBIM.

Oco06eHHOCTBI0 3ePHOO000OBBIX KYJILTYP ABJISIETCSA BKJIOUYEHUE
B OMOJIOTHMUECKHUII KPYrOBOPOT a30Ta BO3AyXa. ¥CBOEHHE as3oTa
IPOUCXOAUT B peadyJibTaTe cumM0O1o3a 0000BBIX PACTEHUI C KJIY-
OeHBKOBBIMH OaKTepusMu. HexorTopble 3epHOO000BBIE KYJIBTY-
pbI, HAaIpUMeEDP JIONNH, BRIPAIIIUBAIOT Ha 3eJieHOe yAoOpeHue.

Puc. 209. YeveBunua
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Puc. 210. Osowpn Puc. 211. KopHennogbl Puc. 212. ®pykTbl 1 arogbl

K KyJabTypHBIM pacTeHUAM OTHOCATCA TaKyKe pPa3JIudHbIe
OBOIITHBIE U IIJIOJOBbIE PACTEHUA.

OBoiHbIe KYJILTYPHI OTJIMUYAIOTCS BBICOKUM COAEPKaHUEM
BUTAMHHOB Y MHWHEPAJbHBIX BellecTB. OHU ABIAIOTCS BaKHBIM
9JIEMEHTOM NHUTAaHUA dYejoBeKa. HasoBure oBomm, m300paskeH-
Hble Ha pucyHke 210. OpomiaMu TakK:Ke SBJIAIOTCA KOPHEILIO-
ol (puc. 211): Opwkxsa, dailkoH, MOPKOBb, c8eKLA, peduc, pena,
nempywka, ceavdepeii. Ele K OBOIIIHBIM PAaCTeHUAM OTHOCATCS
JYKOBUYHBIE (LYK, YeCHOK) U JIUCTOBBIE KYJBTYPHI (nempyuka,
YKpon, KUH3a, PYKKOLA, WNUHAM U Ip.).

OnHoli M3 BaKHEUMNIUX KYJbTYP ABJIAETCA Kapmogesawv. Ero
pomuaa — IO:xkHas AmMepuka, rie OH OBLI OKYJbBTYPEH OKOJIO
14 TeIic. Jer Hazan. B XVI B. xapTodesb ObLIT 3aBe3eH MOPAKaMU
B EBponry m moHauaJry BeIpamiuBajca B 00TaAaHMYECKUX caZaX KakK
IeKopaTuBHOe pacTenue. B KapTodelbHBIX KJIYOHSX HaKaIJIu-
BaIOTCS YTJIEBOJBI (KpaxXMaJi), MUHepaJbHbBIE BellecTBa, 00K U1
putamuH C. Kaprodenb — mosie3HbIil 1 HEOOXOAMMBINA ITPOLYKT.

st moamep:kaHus 3T0POBbA YEJIOBEKY HEOOXOAMMO YIIOTPeO-
JATH B IUITY QPYKTHI U ATOALI. B Halmeir ctpane HanboJjee 4acTo
BCTPEUAIOTCA TaKUe IJIOAOBO-ATOAHBIE DACTeHUs, KaK zpyula,
AOJNOHA, BUWLHA, CAUBA, ANLbLYA, YePeULHA, A0PUKOC, KPbLICOBHUK,
MAAUHQA, eHeBUKA, CMOPOOUHA, 3eMIAAHUKA, YePHONL00HAS PAOU-
Ha (puc. 212). Ilmoabl 3TUX pacTeHUl OUeHb BKYCHBIE, COEpPIKaT
BUTaMHUHBI, MUHEepaJbHbIE BEI[eCTBa U caxapa.
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Caxapnasa ceexaa (puc. 213) — ocHOB-
Has caxapoHocHas KyJiabTypa. CBekjga —
IByJIeTHee KYJbTypHOe pacTeHme. B mep-
BBIII TOn y Hee (popMUPYyeTCA KOPHEILIOH,
B KOTOPOM HAaKAaIlJIMBAIOTCA IIHTATEJbHBIE
BeIllecTBa, IIpeXkJe BCero caxap, a IIBETKU
¥ TLJI0JABI 00pas3yioTCcs Ha BTOPOM T'Of.

OceHbI0O TIEPBOTO rofla KOPHEMIJIOALI YOuI-
paloT M OTIPABJAIT HA CaXapHBIA 3aBO.
Tam mx moioT UM uaMeabuaioT. I3 mamesb-
YEeHHOM MAacCChl OTKUMAIOT COK, M3 KOTO-
poOTO C IOMOIIBLI0 (GUIBTPOBAHUA, BLIIIAPU-
BaHUA W OUUCTKU moJjyudaroT caxap. Caxap
UCIIOJIb3YETCA JJA IIPOMBBOJACTBA KOHIU-
TePCKUX U XJIeOOOYJIOUHBIX W3AEJINHA, IIIO-

Puc. 213. CaxapHas
cBeksa

KoJaJa U KOH(ET, COKOB UM BUH, MapMeJiaJa ¥ KOHCEPBUPOBAH-

HBIX (PPYKTOB.

BaDRHYIO POJIb B IINMTaHMNN YeJIOBEKa HNI'PAIOT pacCTHUTEJIBbHBIEe
MacJjia, KOTOPBbI€ IIOJYUaIOT N3 CEMAH MACIUYHBIX paCTeHHﬁ:

nodconHewnHuka, cou, panca (puc. 214).

K KyJbTypHBIM pacTeHUAM OTHOCSTCA TaKiKe NPATHJIbHBIE
(1en) 1 KopMoBEBIe (Kaegep, AI0UEPHa, JIONUH, MUMOpeesKa, pail-

epac, edxca coopHas).

Puc. 214. MacnnyHble pacteHus
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Puc. 215. KynbTypHble fekopaTuBHbIE pacTeHUs

KyasTypHBIMU JEeKOPATUBHBIMM PACTEHUSIMU SIBJISIOTCS MHO-
rue ABYJOJIbHBIE (CUpeHb, YWYOYULHUK, PO3bl, ACMPbL, 26030UKU,
2€0p2uHbL, pyobexKuu 1 Ip.) U OZHONOJbHEIE (221a0U0NYCbL, UPUCHL,
AAHObLWU, AULUUL, HAPUUCCHL, MIOJLbNAHbL U Op.) (puc. 215).

BbiBOAbI. ® MHOTME BUABI I[BETKOBBIX PACTEHUI OKYJIBTYPEHBI
U BBIpAIMBAIOTCA YejioBeKOM. ® BaskHelilline 13 KYyJbTYPHBIX
pacTeHuUii — 3epHOBLIE, 3epHO0000BBIE, OBOIIHBIE, ILJIOJOBO-
SITOAHBIE, CAXapOHOCHBIE, MACJUYHBIE, KOPMOBLIE, IIPASUJIb-
Hble U JeKOpaTUBHBIE.

MpoBepum cebq. 1. Kakne pacteHus HasblBalOTCA KyNbTYpPHbIMK? 2. Kakue
N NN1040BO-ArOOHbIE PacTeEHMS eCTb B BaweM cagy? 3. Kakne oBOLWHbIE pacTe-
HUSI PacTyT B Bawen MecTHocTn? 4. Kakme pacTeHus BbipalLMBAIOT B Ballen
MECTHOCTM AN NPOM3BOACTBA pacTuTenbHoro macna? 5. Kakve pekopaTtums-

Hble pacTeHns pacTyT BO ABOPE Ballel LWKONbI, aoma?
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sy B xpaHunmuie a8 3aknagky Ha xpaHeHue nocTynuin pasHble 0BOLM U Gpyk-

E Tbl: FPyWK, OAAKOH, 3eMfsHWUKa, kapTodesb, fyK, MOPKOBb, OrypLbl, MNOMU-
[Opbl, CBEKIa, CeNbAepen, CMBbI, YECHOK 1 10/10KN. BCIO NMPOAYKLMIO HY>XHO
XPaHUTb B Pa3HbIX OTCEKax XpaHWauwa, no3ToMy ee HeobxoOaMmo pasaennTb
Ha rpynnbl: KNyOGHW, KOPHEMIOAbI, JIYKOBUYHbIE, nnogpl. MNpoBeoute pasgene-
HUE CesibXxO3MPOoayKUMM 1 0ObSACHUTE pe3ynbTaTbl paboThbl.

§ 43. BbipawmBaHue pacteHuUmn

IIodzomoérxa ceman k nocegy. VI3yueHHBINI paHee MaTepu-
aJl 0 COCTaBe M CTPOEHUM CEMAH W YCJOBUAX WX HPOpPaCTAHUA
(cm. § 37—38) umeer BarkHOe 3HaUEHUE JJIA BeIeHUA X03AHCTBA.
Hy:xH0 ymMeTh IIOATOTOBUTL CeMeHa K II0CEeBY, IPOBECTU IIOCEB U
YXOJZ 3a BCXOZaMU, YOOPKY U XpaHeHUe yposKas.

Ilepen moceBoM HEOOXOAMMO OIPEAEJIUTH BCXOYKECTh CEMAH U
C ee yUeTOM OIpeeJuTh HOPMY BhiceBa. IIpu HEUBKOI BCXOXKeCTU
IIOCeB ATUMM ceMeHaMu He Ipom3BoauTcs. /lyis moceBa orbupa-
0T 0oJiee KpYyHHBIE CeMeHa, ¢ OOJBIIMM 3aIacoOM IIUTATEJbHBIX
BeIeCTB. ITO O0ECIeUUT XOpOoIllee IMHUTAHNE IIPOPOCTKA 3a CUEeT
CeMeHU, U pacTeHue OyIeT JIydullle pa3BUBaTbCS.

Cpoku 1moceBa 3aBUCAT OT BUJa M COPTA PaCTeHUII, BJIAYKHO-
CTH U TeMIlepaTypbl IOUYBBI M Bo3ayxa. CemeHa OOJBIINHCTBA
pacTeHU TPOPACTAIOT NMPU HUSKUX MOJOKUTEJIbHBIX TeMIlepa-
Typax, a HeKOTOphbIe IIPEAIIOYNTAIOT 60Jiee BBHICOKME TeMIIepaTy-
pBI. ITa OCOOEHHOCTL SABJAETCS OJ-
HOI 13 XapaKTepPUCTUK, II0 KOTOPOI
pacTeHUs: OeJIAT Ha XOJIOHOCTOMKUeE
U TeILIOJI00UBHIE.

Iloceé cemsan. lIlepen moceBoM
(puc. 216) moOuYBYy XOPOIIO B3PBIX-
JSAI0T, YTO CO3JaeT OJIAarONPUATHBIE
YCJIOBUSA HJIs IIPOPACTAHUS CEeMSH.
Kpome aToro, mouBa moJI:KHA comep-
JKaTh JHOCTATOUYHOE KOJIMUYECTBO BJa-
I IJis UX HaOyXaHUs. Puc. 216. Moces cemsiH
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I'nyOuna 3ames KW ceMsaH 3aBUCUT OT HMX BeJIWYUHBI. deMm
KpyHIHee ceMeHa, TeM IJIy0:Ke MX MOKHO 3aJeJIbIBATH B IIOUBY.
Menkue cemeHa (pena, AYyK, MOPKOBb) 3a7eJbLIBAIOT Ha TJIyOUHY
1—2 cwm, cemeHa cpemHuUx pasmepoB (ozypust) — Ha 2—4 cwm,
KpynHble (2opox, ¢paconwb, 606bt) — Ha 4—5 cm. Ecau cemeHa 3a-
IeJIaTh HEerJiyOOKO, TO OHHU IIOTMOHYT OT IIepeChbIXaHUAd.

Ha rnyOunHy 3amenKm ceMsH BJMSAET W XapaKTep Ipopacra-
HUA: IIPU HAJA3€eMHOM ITpOpacTaHUU TJIyOOKas 3alesKa IIPemaT-
CTBYeT BBLIHOCY CEeMSANOJIiell M3 IIOUBLI, ceMeHa JKe C IT0A3eMHBIM
mpopacTaHueM MOKHO 3aJeJIbIBATh TJIy0:Ke.

I'nmyOuna 3aJe KU ceMsH OIpefeiseTcs TaKsKe 1 CBOMCTBaMU
IIOYBBI: B MECUAHOM IIOUBE CeMeHa 3aeJIbIBAIOTCA TJIyO:Ke, uyeM
B rauHHuCTOM. Jlejlo B TOM, UTO B IECUAHBIX IMOUYBAX COAEPIKUTCS
MeHbIIIe BJIard, JIyullle CHAOKeHNe BO3AYXOM M CEeMSAN0JU Jierde
BBIHOCSTCS HA IIOBEPXHOCTb.

IIpz HemocTaTKe BOABI B IOUBe HeoOXoaumM moJauB. Kpome
TOr0, 00sI3aTEeJIbLHLIM YCJOBHEM SBJAETCA BHECEHHE yIOOpeHM!Id.
Benpb exeromHo ¢ ypo:kaeM M3 IOYBBI BBIHOCUTCSA OOJIBIIOE KOJIU-
YeCTBO MHHEPAJLHBIX BeIeCTB, M UX COJAEepIKaHNe B IIOUBe He00-
XOJMMO IIOHOJHATL. ¥ AJO0OpPeHus MMeloT 0O0JbIIIoe 3HAUeHUe IJsd
pocTta u pasBuTua pactenuii. OHU IOAPa3IeJdI0TCA Ha OpraHu-
YyeCcKHe M MUHepPaJIbHBIE.

Opraanueckue ymoopeHus (0T CJI0OBAa «OpPraHU3M») — BTO OT-
XOIbl KUBHENESATEJIbHOCTH »KWUBOTHBLIX (HABO3, NTHUUYUN IIOMET)
WJIN pasJaraioiuecs OCTaTKH OTMEPINNX KMBOTHBIX M PACTeHUHA
(meperHoii, Topd).

XopomuM yaoOpeHMeM SBJISETCA 30Ja, KOTOpas COAEPIKUT
MHOTO KaJud.

MunepaabHble yIOOpEeHHA MOJYyYalOT HAa XUMHYECKUX 3aBO-
nax. B saBumcuMoOCTH OT comep:KaHUs TeX WJIW HWHBIX XUMHUUe-
CKUX 3JIEMEHTOB pPas3jIMyaioT a30THBIe, (pochopHbIe, KaJIUNHBIE
M KOMILIEKCHbIe MUHepaJbHbIe YI00PEeHd.

Brecenune ymoOpeHHii BO BpeMs POCTa PacTeHUHII Ha3bIBAIOT
nogKopmiKoi. ITogxkopMka MosKeT OBITH CyxXou M Kuakoii. Ilpm
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CyXO#l TMOAKOPMKE BHOCSAT 30JIy M CyXWe MHUHepaJibHbIe ymoope-
HUdA, a TaKk:Ke HaBo3. [Ipu KuAKOM MOAKOPMKE MEXIYPALbSA I10-
JIMBAIOT HABO3HOW KHMKell MM NTUYLUM IIOMETOM, pas30aBJieH-
HBIM Bojgou. IlogkapmamBaTh pacTeHMs JIyUIle IIOCJie TOMKIs,
KOr[a II0YBa HACBIII[eHa BJIaroi.

BHocuTh ynoO6peHUs HY:KHO B OIIpeieIeHHOE BpPeMsA U CTPOTO
I03UpoBaTh. IX MBIUIIIEK MOKET IIOBPEIUTH PACTEHUAM.

Mo:xkHO BBIpAIIUBATL PacTeHUs 0e3 IMIPUMEeHEeHWA MUHepaJb-
HBIX ymoOpeHwuii. B aTom ciiyuae B IOUBY BHOCAT TOJILKO opra-
HUYEeCKUe BeIlecTBa, dyalle Bcero kommoct. Kommoct — 3TO op-
raHuvecKoe yaoOpeHUe, MOJYUeHHOe B Pe3yJbTaTe PasJIoKeHUs
PasJIMYHBIX OPTaHUYECKUX BEIEeCTB IO/ BINAHUEM AeATEJIbHO-
CTHU MHUKPOOPraHmM3MOB. [[JI IIPUTOTOBJIEHUSA KOMIIOCTA MOKHO
HUCII0JIB30BaTh HAaBO3, TOP(, JUCTBY, CTEOJI, OTOPOAHBIE COPHSI-
K1 u OOTBY, JIOObIe PACTUTEJIbHBIE OCTATKU (OTPBI3KMU, KOMKYPY
(pyKkTOB U OBOIIEl) U T. . BeIpaluBaHue pacTeHui 60e3 mpume-
HeHUS MUHEPAJbHBIX yIOOPEeHUUA M SAJOXUMHKATOB Ha3LIBAETCS
9KOJIOTUYECKH YHMCTHIM 3eMJIeIeINeM.

Yx00 3a nocesamu. [Ina monyuyeHUsA BBICOKUX YpOKaeB He-
JOCTAaTOYHO TOJIbKO BHECEHMs yJoOpeHHii. 3a IIoceBaMHu Heo0-
XOOWMO TIIATEJBHO YXa)KMBaTh: IIPOM3BOAUTHL ITPOPEKUBaHUE
pacTeHUil, IEPUOANYECKYIO0 IIPOIMOJKY (yIajleHue COPHIKOB),
pBIXJIEHWE TOUYBLI, a IIPU HEeoOXOAMMOCTH — ee moauB. Hy:KHO
TaKsKe IIPOBOAUTH O0PLOY ¢ BpeauTeaaMU U OOJIE3HSIMU CEJIbCKO-
XO3AUCTBEHHBIX pacTeHuu. g aTuX Ieseidl co3maHo OOJbIIIOe
KOJIMYECTBO Pas3HOOOpPas3HBLIX IIpemapaToB. Bopn0y ¢ BpemuTessd-
MU IIOC€BOB MOYKHO BECTU OMOJOTMUYECKMMU CpPEJCTBAMU 3alllu-
THI (MCIIOJIb30BAHUE OIIPEIeJIEHHBIX BUIOB OaKTepUil, HACEKOMBIX,
nrtuir). [Ja oTmyruBaHuA BpeAuUTesiell pANOM C IIOCEBaMU BbIca-
JKMBAIOT 0COObIe BUIBI PACTEHUN — MAMY, MEJAUCCY, NOJbLHb U JIP.

Yb6opra u xpanenue yposxras. YO0pKYy 3epHOBBIX U 3epPHOOO-
0OBBIX KYJIBTYD IPOBOAAT IO Mepe CO3PeBaHUA CEMSAH U ILJIOAOB.
B marmeii crpane 3epHOBBIe HAUMHAIOT yOUPaATh BO BTOPOM II0JIO-
BUHE aBrycTa. XpPaHUTh CeEMeHa HEeOOXOAWMO B CYXMX XOJIOTHBIX
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IIOMEII[eHNAX II0CJe IIPOCYIIMBAHMA MX OO BJIAKHOCTH He 00-
aee 13 % . Taxkue ycaoBUs MO3BOJAIOT PE3KO CHU3UTH IIPOIECCHI
JKU3HEAeATEJbHOCTA CEeMSH 1 IPOJIUTL CPOKU MX XPaHEHU.

YOOpKYy KOPHEIJIONOB U KapTodead HAUMHAIOT OO HACTYILIE-
HUSI OCEHHUX 3aMOPO3KOB. B KOHIIe aBrycra — HauaJje CeHTSI0ps
youpaior kapmogenv. C KOHIA CEHTAOpA yOMpPaArOT CTOJOBYIO
ceexkay, peny, pedvkKy, Opo0KeYy, OaililkoH. 3HAUUTEeJIbHAA YaCTb
KOPHEILIOAA 9TUX KYJIbTYP HAXOAUTCS HaJ IIOBEPXHOCTHIO IOUBbI
1 OUYeHb BasKHO He JMOIIyCTUTL ee moamMep3anus. CiemoMm youpamoT
KOPHEBYIO nempywky u ceavoepeii. Mopkoéb U C8eKLY MOKHO
OCTABJIATH B IIOUBE A0 KOHIA OKTAOpPsS — HavaJja HOA0ps, ecJu
CTOSAT TeIlIble AJHU, a HOUHAsA TeMIlepaTypa He OIyCKaeTcs HUKe
5 °C. Cpasy mocJie yOOPKM KOPHEIJIoLoB oOpesaioT 060TBY. Kop-
HeILJIOABl U KJIYOHU KapTodess mocijie YOOPKH IIPOCYIIMBAIOT U
3aKJaAbIBAIOT Ha XpaHeHle B CIellMaJbHbIe XPaHUJINIIA.

Ilosguue copra 0Oesl0KOYAHHOU Kanycmbvl, KOUaHbI KOTOPOU
3aKJaAbIBAIOT HA XpaHeHNe, peKOMeHAyeTcsa youpaTh B cepequue
WJIA KOHIIE OKTAOPSA M0 IIOABJEHUSA YCTOMUMBBIX XOJIOAOB. ¥ 0Op-
Ky cJeAyeT HauMHAThL, KOrJa AHEBHAs TeMIlepaTypa Bo3ayxa He
Beimie 5 °C, a HouHada omyckaercsa o 0 °C. Bricokas Temmepary-
pa OPUBOAUT K PACTPECKMBAHUIO KOUAHOB.

BbiBOAbl. ® [[71d yCIIEIITHOTO BBLIPAIIUBAHUS PACTeHUIl HEe00X0-
IMO TOTOBUTH IIOUBY K IIOCEBY CEeMSH, COOJIOAATh HOPMBEI BbI-
ceBa, CPOKM II0CEeBAa U IVIYOMHY 3aJeJ KU CeMsH, IPOBOAUTE II0-
JIUB M BHOCHUTH OINTHUMAJIbHBIE HO3bl VAOOpEHU, BecTu 00PLOY
C COPHSAKAMMU, BPESUTEJIAMU 1 0OJIE3HAMU PACTEHUIA.

MpoBepum ceba. 1. OT Yero 3aBUCAT CPOKM MoceBa cemsaH? 2. [Ins yero

H HY>XHbI NPEANOCEBHOE pbixJiEHME MoYBbl 1 nonue? 3. OT Yero 3aBUCUT rNyou-

Ha 3agenku cemsaH? 4. Kakue cemeHa 3agenbiBaloTcs rybxe: C HaA3EMHbIM

VAN Noa3emMHbIM npopacTtaHnemM? MNoyemy? 5. MNouyemy HEOOXOAMMO BHOCUTL B

noysy ynobpenuna? 6. Kakue ycnoeus Heo6xoaumo cobnioaatb Npu XpaHeHUn
CeMsiH, NJ10J0B, KOPHEMIOAOB, KNyOHern u novyemy?
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§ 44. Ponb NOKPbITOCEMEHHbIX paCTeHUN B npupoae
M XU3HU Yyenoseka. OxpaHa pacTeHumn

Ponv nokpwvimocemennvlx pacmenutl 6 npupode. IIokpsiTo-
CeMeHHbIe PaCTeHUsd, HAPAAY C APYTUMHU PACTEHUAMU, ABJISIOT-
cs TJIABHBIMU ITPOU3BOAUTEJIAMU OPTaHMUYECKOro BelrecTBa. Pac-
TeHHUsI, U B IIEPBYIO ouepelb IOKPLITOCEMEHHBIE, 00eCIeunBaIOT
OuIlel Bce KUBbIe OPTaHU3MBI IJIaHeThl. Kpome TOro, oHU $B-
JAIOTCA IOCTABIIMKAMM KICJIOPOAa, KOTOPBINI HE00XOAUM O00JIb-
IMIUHCTBY OPTaHM3MOB AJiA AbIXxaHuA. I[BeTKOBbIe pacTeHUs SB-
JAITCA HEOTheMJIeMOM YacThio JIAHAMIa(TOB M (POPMHUPYIOT 00-
JUWK HaIllell IJaHeThI.

3Ha1eHUe NOKPbLMOCeMEHHBLX PACMEHULL 6 HUSHU 1ell0GeKA.
IloxkpeITOCEMEHHBIE PACTEeHUs, KAaK BbI y:Ke 3HaeTe, UTPAIOT BasK-
HEeHIITyIo POJIb B JKM3HU UeJIOBEKa, TaK KaK OHU 00eCIIeurBAaIOT ero
IPOAYKTAMHU IMUTAHUA M KOPMaMHU JJI JOMAIIHUX KMBOTHBIX.

IToMuMO KyJIBTYPHBIX PACTEHUIT, UeJIOBEK HMCIOJb3YeT B IIHIIY
B KauecTBe KOPMOB [JId JKMBOTHBIX M B JAPYIUX IIeJAX MHOTHE
IUKOPACTYIIie PACTEeHU.

PacreHus ABIAOTCA CHIPHEM IJIsA PA3JIUUYHBIX OTpAacjieil mpo-
MBIIIIJIEHHOCTH: JepeBooOpabaTwiBaoIeii, (apMalieBTu4YecKoi,
numieBoii. OHM HMCHOJB3YIOTCA OJIS IIOCTPOMKMN AOMOB U JAPYTUX
COOPY:KeHUli, B KOpadJIeCTPOeHU .

N3 111110710361, KOTOPasA BXOJAUT B COCTAB 000JI0UEK KJIETOK pac-
TeHUH, JesaoT Oymary, KapToOH, APeBeCHO-BOJOKHUCTHIE ILIUTHI.

B Kope MHOrux mepeBbeB MMeeTCs IIPOOKOBas TKAaHb, COCTO-
Alasd M3 MEPTBBIX KJIETOK, KaK IIPaBUJIO, 3aIlOJHEHHBLIX BO3-
nyxom. Takas TKaHb HAIEeXKHO 3aIUINaeT pacTeHWA OT HebJa-
TOIIPUATHBIX ycJjaoBuii. OHa IIJIOXO IIPOBOAUT TEIJI0O U HE MPO-
IyCKaeT BOAY, T. K. OOOJIOUKHM KJETOK TOM TKAHU HPOIIUTAHBI
0COOBIM BOJOOTTAJKHMBAIOIINM BeIlecTBOM. TaKyio TKaHb y He-
KOTOPBIX JIepPEBbEB MOJKHO cpe3aTh 0e3 Bpejga IJsA pacTeHUd.
W3 Kopel npobrosozo dyba, HaIpuUMep, AeJaloT TPoOKu Aaa Oy-
TBLJIOK U JIETKHE, YIPyrue, He IIPOIIYCKAIOIHNEe BOAY M BO3AYX
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00smuIt0BOUHBIe TIUTHI. IIpaBma, mepBBIiT «yposKail» BBICOKOKA-
YEeCTBEHHOU HPOOKU MOYKHO IOJYUYUTh TOTJA, KOrJa IPOOKOBBIM
ny0 mocTurHeT Bo3pacrta He meHee 50 Jer.

Muorme pacTeHUs COIEep:KaT CUJIbHO IaXHYIIUe BeIlecTBa.
OTH BelllecTBA BBIJEJSIOT M3 PACTEHUHA U IIPUMEHSIOT IJSA IPO-
M3BOJACTBA AYXOB. MHOTHE pacTeHUs HCIOJL3YVIOTCA B IIPOU3BOI-
cTBe JeKapcTB. 1|BeTKU, JUCThA, CTEOJIN MM ILJIOIBI HEKOTOPBIX
pacTeHU# MCIOJb3YIOTCSI B KauecTBe IIPAHO-apOMaTUUYECKUX [0-
0aBOK IIPW HPUTOTOBJIEHUU IIUIIH.

KpacuBomnseryiiue pacTeHus NPUMEHSAIOT IJA YKpaIlleHuA
MapKOB, CKBEPOB, IIpmycaaeOHBIX ydacTKOB. KomMHaTHBIE pac-
TeHHsS UIPalOT BasKHYIO POJIb B O3€JIEHEHUM JKUJIBIX M Paboumx
noMelneHunii, pexpeanuii. Ilpupona menaer KU3HBL JIIogei 0oJiee
rapmounuHoii. OHA SABJISIETCA MCTOUYHMKOM BIOXHOBEHUSA M TBOP-
yecTBa JJIA YeJIoBeKa.

I1st yIOBJIETBOPEHUS CBOMX 3aIllPOCOB YEJIOBEK BhIpaIlHBa-
eT MHorue pacTeHus. KyJIbTUBUPYIOT PacTeHUS B OTKPBLITOM U
3aKPBITOM (3aI[UINeHHOM) I'PDYHTe. BhIpammuBaHue B OTKPBITOM
TPYHTE CBS3aHO C KJIMMATUYECKUMHU YCJIOBUSIMU, TOITOMY IIOCEB
ceMAH U cOOp yposKasa IIPOBOASATCS B OIpeJe/ieHHbIe CPOKHU. BhI-
pamiuBaHie B 3aKPHITOM I'PYHTE He CBSA3aHO C TeMIepaTypPHBLIMU
U IPYTUMHU YCJOBUAMHU OKPYIKAIOIMIel cpelbl M MOYKET BECTHUCH
KPYIJIOTOANYHO. 3allUINeHHBIM TPYHTOM HAa3LIBAIOT CIIEIUAJIb-
HbIe TTIOMEIIeH!sI, 000PyIOBaHHbBIE IJIsI CO3AAHUSI UCKYCCTBEHHOTO
KJuMarTa, 0JIarONPUATHOIO IAJA pocTa pacTenuii. K HUM oTHOCAT-
cAd TEIJUIBl M MAapHUKK. B Temauiax m mapHUKax He3aBUCUMO
OT Cce30Ha CO3AAal0T HAWJIYYINNE YCJIOBUA IJSA POCTA U PA3SBUTUA
pacteHuii (ocBellieHre, TeMIepaTypa, BJAasKHOCTh). B 3aKpbITOM
TPYHTEe BBIPAIIIUBAIOT MOMAMmbl, 02YPUbl, nepey, Kanycmy, 3emas-
HUKY, peduc, canam, YkKpon, nempyuKy.

B coBpeMeHHBIX YCIOBUAX B TEIJIMIIAX MHOTHE PACTEHUS BbI-
paiuBaioT 0e3 MOUBhI HAa MCKYCCTBEHHBIX HNHTATEJNbLHBLIX cpelax.
Takoii crmoco0 BRIpAIMBAHUA PAaCTEHUU HOCUT HasBaHUE THAPO-
NMoHHKa. B 3aBMCHMOCTH OT IIOJAUM IIHUTATEJHLHOTO pacTBoOpa K
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KOPHAM pPACTEHUH pasaudvaioT BOAHYIO KYJbTYPY (COOCTBEHHO
THUJPOIIOHUKY), CYyOCTpaTHYIO KYyJIbTYpYy (pacTeHus BbIpAIUBAa-
IOT Ha TBEPABIX 3aMEHUTEJNAX IMOUYBLI — cyOcTpaTax, KOTOpbIE
MepUOANYECKN CMAaUYMBAIOT IMIUTATEIbHBIM PACTBOPOM) M BO3AYIII-
HYIO KYJbTYPY (a9pOIIOHUKY).

Oxpana pacmenuii. Borar m pasHooOpaseH paCTUTEJIbHBIN
Mup Hamreil crpanbl. OLIHAKO MHOTHE BUABI PACTEHUN CTAHOBATCS
PeIKVMU UM BOOOIIle MCUe3al0T, IPeK/e BCero 1o BUHE YesoBe-
Ka. Ero maTeHcuBHAs X03AUCTBEHHAA NEATEJILHOCTDH CYIIIECTBEH-
HO M3MEHSEeT eCTECTBEHHYIO cpely OOMTaHUs MHOTHX BUJIOB pac-
TeHuil. SHAUNUTEJbHBIN BpeJ HAHOCUT BBIPYOKa JIeCOB, pacmalika
3eMeJIb, OCyIlleHrne 00JIOT, CTPOUTEJIBCTBO AOPOT, TOPOAOB, IpPe.-
MIPUATHUN, A00BIUA IIOJE3HBIX HCKOIAEMbIX. ITO OTPHUIATEIHHO
CKa3bIBaeTCsA Ha COCTOAHUU PACTUTEJbHOTO IIOKPOBa, O0eTHSAET
ero BumoBoii cocras. 3a mocyenuue 100—150 ger u3 pacTuTe b-
HOro mupa (¢diopsr) Benapycu mcuesno okoso 100 BugoB.

C HapynieHMeM NIPUPOAHON TrapMOHUHU YXYAIIAIOTCA ecTe-
CTBEHHBIE YCJIOBUSA KU3HEIEATEIbHOCTH CAMOr0 uejioBeKa. iMeH-
HO II03TOMY Heo0XoamMa Hay4yHO O0OCHOBAHHAS CHUCTEMa OXPAaHBI
IIPUPOSHON Cpenabl, ee BUAOBOTO pasHOOOpasm.

A pelmeHusa 3TOW BasKHEMIEd IpoOJieMbl paspabaThIBaioT-
cA U IPUMEHAIOTCA Mepbl II0 MPaKTHUUYECKON OXpaHe PeIKUX U
MCUEe3aI0IUX BUIOB, BBIJEJIAIOTCA CIEI[UATbHLIE TEPPUTOPUU C
Pa3IUYHBIM PEKMMOM OXPaHbl — 3alOBEIHUKU, HAIIMOHAJIbHBIE
MapKu, 3aKa3HUKU.

B 3amoBegHMKaxX IOAAEeP;KMBAIOTCA YCJIOBUS, CIOCOOCTBYIO-
Ire COXPaHEHUIO BCET0 MMPUPOJHOTO KOMILJIEKCA B €CTECTBEHHOM
cocroauuu. Ha nx Tepputopum salpelreHa BCAKasa X03ANUCTBEH-
Has OeATeJbHOCTb. 3/IeCh He PacHaxXMWBAIOT 3eMJII0 U He CKalllu-
BaIOT TpaBy. B 3amoBeHUKAX HEJIb3A OXOTUTHCA, PHIOAYUTH, CO-
OupaTh rpudbl 1 ATOLBI.

HanuoHaabHBIM NapKOM ABJSETCA TEPPUTOPUA, HA KO-
TOPOMi B BHAUUTEJNIbHOU CTeIleHU OrpaHWYeHa XO3AUCTBEHHAdA
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IesiTeIbHOCTh UYeJOBeKa, CBSI3aHHAS C MCIIOJb30BaHUEM O0BeK-
TOoB mIpupoAbl. OHAKO IMOCeIaTh HallMOHAJbHbIE MAPKU B IEJIAX
Typu3Ma U MIPOTYJIOK, KaK IIPABUJIO, Pa3perraeTcs.

Ha TteppuTopumu Hallleil CTpaHbI AEHCTBYIOT IBa 3allOBeIHUKA:
Bepesunckmuit 6umochepusbiii u Ilomecckuii rocygapcTBEeHHBIA pa-
IUAIIMOHHO-9KOJIOTHUECKIA, a TaKiKe UeThIpe T'oCyJapCTBEHHBIX
HaIlMOHAJbHBIX ITapKa: DBejioBekcKas myiIrna, bpaciaBckue o3e-
pa, Ilpunarckuii, Hapouanckuii.

I oXpaHbl OTAEJNbLHBIX BUAOB PACTEHUN W KUBOTHBIX CO3-
namo 6oJsiee 50 3aKa3HHUKOB PECIIyOJMKAHCKOIO M HECKOJBKO CO-
TeH MeCTHOro 3HaueHus. O0Ias IJIOIaab OXPaHAeMbIX TEPPUTO-
puii B Halnei crpaHe cocrasiseTr 6osee 1500 Twic. Ta, UIM OKOJIO
7,2 % , Bcell TepPUTOPUU PECITyOJIUKH.

Bb1 y:ke 3HaeTe, uTO A1 MH(POPMUPOBAHUSA HACEJEHUSI O Pej-
KMX M MCUe3aloIUuX BHUAAX KHBBIX OPraHM3MOB co3gaHbl Kpac-
Hble KHuru. KpacHaa KHuUra — 5TO Oo(pUIIMAJbHBIA JOKYMEHT,
COIePsKalIuil CBEJEHUA O PEeAKMX M HAXOAAIIUXCS IOJ YI'PO30i
MCUYe3HOBEHUA BUAAX. B KHUTre IpUBeAeHbI KPaTKUe CBedeHusa 00
nX OMOJIOTHMM, PAacIpPOCTPaHeHUU U ApPyrue manHbie. B Kpacryio
kaury PecnyOonuku Benapych BKJIOUeHO, Hampumep, 172 Bupma
IBETKOBBIX pacTeHuii, 34 Buga MxoB u T. 1. Cpegu HUX — Xx80ui
Oooavwoll, naayH-0apaney, calvb8uUHUA naasanu,as, nuxma Oe-
Jaas, nepeougem 6blCOKUIL, 8asepuana 08Yyo0oMHAsL, KOLOKOAbUUK
panyHyene6udHbLil, KYsWUHKA Oeaas, ADHUKA 20pHAL, YK MeO-
sexcuil (uepemwia ), con-mpasa u ap. (puc. 217).

Heo6xoamMo IIOMHHUTH, UTO OXpaHa OKPYIKAIOIIEro Mmpa —
9TO JIeJI0 KaKIOTro uesioBeKa. IIpekae uemM copBaTh I[BETOK, CJIO-
MaTh BeTKY WU IMOMMAaTh 0ab00UKYy, ciaeayeT MOAYyMaTh, a TaK JIU
aT0 Heobxonumo. Hy:KHO IOMHUTE, UTO KU3HBb KaXKJOT0 KUBOTO
opraHmsMa TaK Ke IIeHHa, KaK 1 TBOSA cOOCTBeHHAas, 1 HUKTO He
UMeeT IIpaBa ee OTHMMATL. KU3HL — 9TO camas OOJIbIIas IeH-
HOCcTh Ha 3demJye! CoxpaHeHMe W NPUYMHOMKEHHE KWUBOU IIPU-
poAbl — 3aJior OJIaroImoJIiyuusa HAaIIero M IpAAYIINX ITOKOJIEeHUHA
JIIOIe.
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Puc. 217. OxpaHsiemble pacTeHus Benapycu: xeow, 6onbLUoi, nnayH-6apaHeL, nuxta
Genasi, NepBOLBET BbICOKMIA, BanepmaHa ABYAOMHas, apHUKa ropHasi, KOOKOIbYUK
panyHueneBuUaHbIN, IyK MeaBeXWin (YepemLua), COH-Tpasa

BbiBoAbl. ® PacTenus urpamoT BajKHEHIIIYIO POJIb B IIPUPOJAE U
JKU3HU 4YeJIOBeKa, obeclieunBas JKMBble OPTaHU3MbI OpraHmye-
CKUMMU BeIlleCTBAMU M KHUCJIOPOoaoM. ® PacTeHus SIBJISIOTCA ChI-
pbeM IJis MHOTUX OTpacjieil IIPOMBINLJIEHHOCTH, IPUMEHIIOTCS
IS O3eJIeHeHUsA IOMeIlleHUl, TOPOJOB M MoceJKOB. ® Pacre-
HUA HYKJAIOTCA B PAalOHAJILHOM MCIIOJIL30BAHUM U OXpAaHe.

r) MpoBepum cebq. 1. Kakoe 3HayeHne MMEIT pacTeHus B XU3HU YenoBeka?

N 2. K yeMy nNpvBOANT HEKOHTPOSNMpyeMasl XO3SMCTBEHHAA AEATENbHOCTb Ye-
noeeka? 3. Kakme mMepbl NPMHMMAET YENOBEK MO OXpaHe MPUPOAbl U paumno-
HaNIbHOMY MCMOJIb30BAaHUIO PaCTUTENbHbIX pecypcoB? 4. Kak kaxnapbli 13 Bac
MOXET y4aCcTBOBaTb B OXpaHe pacTeHuin? 5. Yem 3anoBegHMK OTINYaETCS OT
3akasHuKa?

';' 1. VspaBHa B Benapycu 3arotaBnueanvm 6epe30Bbii COK, OepecTy, MBOBbIE

E npyTbsl, JIMNOBOE JbIKO, CMOJIly COCHbI (>kuBULY). Pasgenute 3T NpOMbICHbI
Ha rpynnbl MO CTeneHn HaHeceHus yulepba pacteHusaMm. 2. BbisicHuTe, kakue
«KPACHOKHWXHbIE» BUAblI PACTEHMIA NPOM3pPacTaloT B Ballein MecTHOCTU. Kakue
Mepbl 019 UX OXPaHbl NPeAnpPUHNMAIOTCA?



Knaccel NMOKPbITOCEMEHHDbIX

NOABEAEM UTOTU
MHoroo6pasue NOKPbITOCEMEHHbIX pacTeHUI

: 04HOA0NbHbIE N ABYA0/bHbIE

Mpu3Hakn 3apoapliL

KopHeBas
cucTema

Crebenb Jluct

OpHoponbHble

UmeeT ogHy
cemaAgonto

Kak npasuno,
MOYKOBaTas

MposogAawme | uctoa npoctble
nyyKkn C napannenbHbim

PAcMNONOXKEHBI | pan Ayrosbim

6ecnopafoYHO | unkosaHMem

Yucno
KOMMNOHEHTOB
LBeTKa
KpaTHoO 3

—

"\

i’d" h

[BynonbHble Yucno
Mposoaawme |/lIncTba NPOCTbIE| YaLLEUCTUKOB
ny4YKkn WAN CNOXKHblEe M nenecTkos

UmeeT aBe Kak npaBunio, | pacnonoxeHbl C ceTyaTbim KpaTHoO 4
cemagonu cTepXHeBas no Kpyry KUKOBaHMEM w5

Cpeau AMKOPaCTyLmX MoKpbITOCEMEHHbIE pacTeHuA

BCTpeyatoTca cbepobHble I I

(bpycHuKa, exxeBUKa, dukopactywme KynbTypHble

MannHa, MOPOLLKa,
3eMNIAHWKa, nebena,
04YyBaHYMK, LABE/b) U
apoBuTtble (Bex, 6011ronos,
NaHAblWw, BOpoHeL, benexa,
6epeckneT) pacreHma

MHorune Buabl pacTeHUin
HY}XAalTCA B OXpaHe.

[Ona aTol uenu cosagatot
0cob0 oxpaHAemble
TeppuUTopUn (3anoBegHUKM,
HaLMOHA/IbHbIE NAPKM,
3aKa3HWKK), boTaHMYecKme
caapbl

Ona nubopmupoBaHma
Hace/eHNs O PeaKux u
ncyesarLlmx BUAax co3aatoTt
KpacHble KHuUrm

PacteHuAa necos, nyros,
6os10T, BOAOEMOB

Bo3zenbiBatoTca Yes10BEKOM
ONA PA3ANYHBIX HYXA,

3epHoBble

MnopoBoArogHble

3epH06060Bble
(ropox, daconb, yeyesnua 1 ap.)

OBoOLWHbIE

(nweHwnua, oBec, poXb,
AYMEHb, KYKypy3a 1 ap.)

CaxapOHOCHbIe

XnebHble

MpagnnbHbie

MacnaunyHble

KopmoBble (Knesep, NtoLepHa, NoNuH, TMMOpEEBKa,
paiirpac, exka cbopHas)

[JeKkopaTusHble (cMpeHb, YyBYLIHUK, PO3bl, acTPbI,
rBO34MKMU, FEOPrUHbI, PYAOEKMUM, UPUCHI,
r1agmMonychbl, THONbMNaHbl, HAPLMCChI, ANAUK)
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AgBrorereporpods! (0T rpedu. aymoc — caM, zemepoc — APYroi m mpoge —
MUIA) — OPTaHU3Mbl, CIIOCOOHBIE B 3aBUCUMOCTH OT YCJIOBHUII OKPYJKAIOIel cpe-
OBl OCYIIIECTBJIATHh (DOTOCUHTE3, a TaKsKe IOTJIOIIATh U MCII0Jb30BaTh I'OTOBBIE OP-
raHUYecKlre BellleCTBa M3 OKPYIKaloIell cpembl.

ABroTpodsI (OT rped. aymoc — caM U mpoghe — NHUIa) — OPTaHU3MBI, CIIO-
CcOOHBIE CAMOCTOATEIHHO 00Pa30BHIBATH B CBOMX KJIETKAX OPraHWYECKUE BEIecTBa
u3 HeopraHmueckux. Hampmmep, pacTeHus oOpasylT YIJIEBOABI U3 YTJIEKUCJIOTO
rasa u BOJABI C MCIIOJH30BAHUEM SHEPTUU COJHEYHOTO CBETA.

AHaspoOsI (0T Tped. a, aH — OTPUIlaHWe, 3P — BO3AYX) — OPTraHU3MBI, JKU-
ByIllie B OecKHucJIOpoaHoI cpere. K amaspobam oTHOCSATCS MHOTrHUe OaKTepuu, He-
KOTOopble TpuObI (Opodcicu), TapasuTuuecKme *KUBOTHBIE (ackapudvl).

Aspo06sI (OT Tped. asp — BOBAYX) — OPTaHUBMBI, KOTOPBIE MOTYT CYII[ECTBO-
BaTh TOJBKO IIPU HAJUYUU KUCJIOPOJIA.

Bakrepuu — 1IapCcTBO KUBBIX OPTaHU3MOB, IIPEJCTABIEHHOE IIPENMYIIIECTBEHHO
OMHOKJIETOUHLIMY OPTraHM3MaMU, KJIETKU KOTOPBLIX He MMeoT 0OPMJIEHHOTO AApa.

BereraTuBHbIEe OpraHbl — OpPTaHbl pacTeHUH (cTebesb, JUCThA M KOPEHBb), KO-
TOPbI€ BHINOJIHAIT (PYHKIIMIO IUTAHUSA U 00OMeHa BeIllecTB.

Tereporpodsl (0T rped. zemepoc — OPYTON U mpoge — MUIA) — OPTaHU3MEI,
TMUTAIOIMEeCA TOTOBBIMY OPTaHWUYECKUMH BelllecTBaMu. I'eTepoTpodbl — GOJIBITUH-
CcTBO OaKTepuii, rpubbl, JKUBOTHBIE, MHOTHE IIPOTUCTHI U ITapa3UTUUYECKUE PACTEHUS.

JABoiiHOE OIJIOTOTBOPEHHE — IIPOI[ECC OILIOAOTBOPEHUS Y MOKPBITOCEMEHHBIX
pacTeHuii, IpXM KOTOPOM OAUWH CIEPMUII CJAMBAaETCS C AUIEKJIETKOI, a BTOPOM — C
IEeHTPAIbLHON KJIETKOII 3apOALIIIIEBOr0 MEIIKa.

Juznennaa ¢dopmMa — BHEIIHUHA O0JUK PACTEHUH, OTPANKAIOIIUI IPUCIO-
CO0JIEHHOCTh OPTraHM3MOB K KOMILJIEKCY aO0MOTUYECKUX U OMOTUYECKUX YCJIOBUM
BHeIIIHe# cpeabl. PasiauuaioT ciaenyioiue Ku3HeHHbIe ()OPMBI PaCTEeHU: AepeBbs,
KYCTapHUKHU, KYCTaDHUYKHU, TPABBI.

3aBa3p — pacIIMpeHHas I0Jas YacTh IIeCTHKA IBeTKa, rae GopMupyercs
OIVH WJIY HECKOJbKO CeMS3aUYaTKOB, M3 KOTOPBIX IIOCJE OILJIOZOTBOPEHUS 00pasy-
I0TCA ceMeHa. 3aBs3b IPU 9TOM IIPEBPAIAETCA B ILJIOJ.

3apoabInieBbIil MENIOK — I[eHTPaJbHAA YacTh ceMA3aduaTKa IIBETKOBOTO pac-
TeHHUdA, B KOTOPOM Pas3BUBAETCA ANIEKJIETKA U IPOUCXOTUT JBOMHOE OILJIIOOTBODE-
HUe. 3apOJbIIIeBbIli MEIIOK COCTOUT U3 SHIEKJIETKU, HECKOJbKUX COIPOBOKIAIO-
IIUX KJIETOK U ABYX'BAAEPHOUN IEeHTPAJIbHON KJIETKH.

Kopenbp — oceBoii BereTaTWBHBIM OPraH PacTeHUA, CIYMKAIIUN AJIA IIPUKpe-
IJIeHUA K cyOCTpaTy U IOIJIOIIeHUA U3 HeTO BOABLI U MUHEPAJIbHBIX BellecTB. Pas-
JIMYAIOT TJIABHBIN KOPeHbD (Pa3BUBAETCA U3 KOPEIIKA 3apOJbIIa ceMeHN), O0OKOBBIE
¥ IIPUJATOUYHBIE KOPHMU.

KopHeBas miMmKa — yTOJIIEHHOE BUAOW3MEHEeHNEe OOKOBBIX WJIM MPUAATOU-
HBIX KODPHEHM CHYKUT [JIs OTJIOMKEHUS 3aIlaCHBIX IINTATEJbHBIX BeIleCTB, Berera-
TUBHOTO BO3OOHOBJIEHUSA U PA3MHOMKEHU.
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KopHeBoii yexJauKk — MHOTOCJIOWHOe o0pasoBaHUEe HA KOHUYMKE KOPHSA, KOTO-
pOe BBITIOJIHAET 3aUIUTHYI0 (PYHKIIUIO UM CIOCOOCTBYET IPOABMIKEHUIO KOPHA B IIO-
uyBe. COCTOUT U3 JKUBBIX KJIETOK, CIIOCOOHBIX CAYIIUBATHCA.

KopHeBbIe BOJIOCKH — HEXXHBbIe TOHKME BBIPOCTHI KJIETOK JIIMAepPMUCa KOPHS,
TIOTJIOIITAOIIMEe BOAY C PACTBOPEHHBLIMU B Hell MUHEPAaJTbHBIMU BeIleCTBAMU.

JIMmailHUKU — TPYIIa OPTaHU3MOB, T€JIO KOTOPHIX 00pa3oBaHO I'pubOM U BO-
Iopociabio (MM MuaHobaKTepueit), HaXOAAIINXCSI B CUMOMO3e.

Jy0 — KOMILIEeKC IPOBOAAIIEH (CUTOBUAHBLIE KJIETKU WJIVM CUTOBUAHBIE TPYO-
KM), MeXaHnuecKoi (n1y0saHble BOJIOKHA) M OCHOBHOM (Ny0dAHAs IIapeHXHMa) TKa-
Heli. BHyTpeHHUii cjaoii Kopbl. PyHKIUS Jyda — MIpPOBEJIeHUEe YIJIeBOAOB OT JIU-
CThEB B cTebesIb M KOPHU.

JlykoBUIIa — BUIOM3MEHEHHBIN MO0er ¢ KOPOTKUM YILIOIIeHHBIM cTebseM (ZOoH-
1Ie) ¥ COUHBIMU UYeITYeBUAHBIMU JUCThAMU, B KOTOPHIX 3alacalOTCS MUTATEJIbHBIE
BerecTBa. CIOy:KUT [JIA BETeTaTUBHOTO PAa3MHOMKEHUA ¥ BO3OOHOBJIEHUS.

Me:xaoy3naue — y4acTOK CTeOJIs MeKAYy ABYMsS CMeKHBIMU y3JaMu mobera.

Muko3s! (OT Tpedu. mukec — rpub) — 3abosieBaHUA PACTEHUI, YKUBOTHBIX U
YeJIOBEKa, BHI3hIBAeMbIe ITapPa3UTUUECKUMU Ipudamu.

Muxkopusa (OT rped. Mukec — Tpubd U pu3oc — KOPeHb) — CUMOMO3 MUIETIUS
rpubOB 1 KOpHeH pacteuuii. 'pub mosydyaer oT pacTeHUA OpraHnuecKue BeIllecTBa,
a pacTeHue oT rpuba — BOAY ¥ MUHEPAJbHBIE COJIU.

Munenuit (oT rped. Mukec — rpud) — rpubHHIA — TeJao Ipuba, 00pasoBaH-
HOE TOHKMMU BETBAIIUMUCA TPYOUATBIMU HUTAMH — TUdaMH.

O0MeH BemecTB — COBOKYIHOCTb BCE€X MPOTEKAIOINX B OPTaHM3ME XUMUUe-
CKUX IIpeBpallleHuii, 00ecrieuynBaiolInX POCT U PA3BUTHUE OPTaHM3MAa, ero BOCIIPO-
u3BeJleHNe W IIOCTOSHHBIN KOHTAKT C OKpy:Kalolleil cpegoii. OOMeH BeIecTB CBSA-
3BIBAET BCEe OPTaHbl OPraHM3Ma B eIUHOE IIeJIoe.

Ilectuxk — meHTpaJbHAs YacTh I[BETKA, YyUACTBYIOIasd B 00pa30BaHUU ILJIOIA.
CocrouT m3 3aBsA3U, CTOJOMKA M PHLIbIA.

IInomoBoe TeJI0 — YACTh HMIIAIOYHOTO I'puba, B KOTOPOM IPOUCXOAUT 06paso-
Bauue cuop. O6pasoBaHo cmiereHueM rud. [11010Boe TEJIO COCTOUT U3 HIIAIKYU U
HOKKU. B 3aBHCHMMOCTH OT CTPOEHUSA HUIKHErO CJOS ILJISIKU BBIAEJISIOT TPpyoOua-
ThIe U ILJIACTUHYAThIE TPUOLI.

Ilouka — 3auvaTouHbIii mobOer pacreumuii. Ilouku OBIBAIOT BereTaTUBHBIE
¥ reHepaTHBHBIE (IIBETOUYHBIE), BePXYIIeUHbIe, O0KOBbLIE M IMPUIATOUYHBIE.

IIsirbIIa — COBOKYIHOCTH IBLIBIIEBBIX 3€PeH (MM MBIINHOK), CIAYKAIIUX AJIA
00pa3oBaHUs CIEPMUEB Y CEMEHHBIX PaCTEHU!I.

IIsinbeBast TpyOKa — TPYOUATHIA BBHIPOCT HBLILIIEBOTO 3epHA (IBIIMHKM), IO
KOTOPOMY CIIEPMUHU JOCTABJIAIOTCA K AUIEKJIETKE.

Pusouns1r (OT rped. pusoc — KOPEeHb M 39i0oc — BUA) — HUTEBUIHBIE KOP-
HeImoJ00HbIe BLIPOCTHI KJIETOK HUKHEH YacTh cTebJiT Y MXOB, CJIOEBUII] JIMIIIAM-
HUKOB, HEKOTODBIX BOJOPOCJIEH, CJIy:Kalue MAJs B3aKpeIlieHudA Ha cydcTparte
¥ TIOTJIOIIeHUSA M3 HEro BOAbI 1 MUHEPAJIbHBIX BEIIEeCTB.

PoLablle — BepXHAS YaCTbh IIECTHKA I[BETKA, BOCIPUHUMAIOIIAA MBLIBILY IIPU
OIIBLIICHUHU.
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Camnporpods! (oT rped. canpoc — THUJIOA U mpoge — NHUIa) — OPraHU3MBEI,
MUTaIOIeca OPTaHNYEeCKU MU BEIeCTBAMU OTMEPIINX APYTUX OPTaHu3MOB (THUIO-
MIIMHU OCTaTKaMHU pacTeHuii, rpuboB, Magaabio, IOMETOM).

CeMamonu — TepBbIe JUCThS 3apOJbIIIa, cOPMUPOBAHHOTO B CEMEHU pacTe-
HuA. MOryT cofep»KaTh 3amac MUTATEJIbHBIX BEIECTB.

CeMsa3a4aTOK — MHOTOKJIETOUHOE O0pa30BaHWE CEMEHHBIX DPACTEHUI, M3 KO-
TOPBIX Pa3BUBAETCA CeMd.
Cum6uo03 (oT rped. cumbuo3uc — COBMECTHAs JKMU3HB) — (opMa COBMECTHO-

IO CYII[eCTBOBaHUSA OPTaHM3MOB Pa3HBIX BHUAOB, KoTAa oba mapTHepa (UJIU TOJIBKO
OIVH M3 HUX) HOJYUYAIOT MOJb3Yy OT APYroro.

Couerne — uacTh mobera, Hecylllasd IIBETKU, PACIOJIOMKEHHBIE B OIIpe/esIeH-
HOM MOpAAKe. B 3aBUCHMMOCTH OT CTeNeHM Pa3BETBJIEHHOCTU Iobera pasaindyaioT
IIPOCTBIE U CJOMKHBIE COI[BETHU.

Cuepmuii — My’KCKasd IMOJIOBas KJeTKa (ramera), He UMeEOIad KI'YTUKOB.

Cmopa — ocobGeHHas KJIETKA PacTeHUI 1 rpubOB, CaysKallasd AJs pacceJeHusd.

CykKyaeHTsHI (OT JIaT. CYKKYC — COUYHBIII) — MHOT'OJIETHUE PACTEHUA C COUHBI-
MU MSACUCTBIMHU JUCTHLAMHU WU CTEOJAMU; CIIOCOOHBI HAKATIINBATD BOAY B JIUCTHIX
U CTEeOJAX, Garogaps 4yeMy MOTYT PacTH B 3aCYILINBBLIX YCJIOBUAX.

Tkanp — rpylia KJIETOK M MEXKKJETOUYHOI'O BEIeCTBa, CXOAHBLIX II0 CTPOe-
HUIO, TPOUCXOKACHUIO U BBITIOJHAEMBIM (QYHKIIUAM. BBIIEIAI0T TOKPOBHEIE, IPO-
BOAAIIINE, MeXaHNUeCcKHe, OCHOBHbIe 1 00pa3oBaTeJbHbIe TKAaHU.

ThIUMHKA — YacCTh I[BETKA, COCTOSINAS M3 THIUMHOYHON HUTH U IbLILHUKA,
B KOTOPOM 00pasyeTcs IIBLIbIIA.

YcrhuIe — CIeIMaJn3upoOBaHHOEe 00pasoBaHMe SIIUAEPMIUCA PACTeHUI, COCTO-
siIfee M3 JBYX 3aMBIKAIOIIUX KJIETOK U IeJIM MeXAYy HUMU. depes Iesb OCYIIecT-
BJIETCA ra3000MeH IpU ALIXaHUU U (POTOCHHTE3E, a TAK)Ke UCIIapeHUe BOJBI.

IIBeTeHMe BOABI — MAacCOBOE PasMHOMKEHUE ITMaHOOAKTEpUMl M BOAOPOCJEH,
BBI3BIBAIOIIlEe M3MEHEHNe IIBeTa M KauecTBa BOJbI B BOJOEeMaX.

IIBeToMOKEe — OCBH IIBETKA, Ha KOTOPOI paCIOJIaraiOTCA UYaIlleJTUCTUKHU, JIie-
TMeCTKU, THIYNHKU U IIECTUK.

IMuano6axkTepuu (OT rped. YUAHOC — CUHUHN U OaAKmepus) — aBTOTPODHBIE
IIPOKAPUOTUYECKNEe OPraHM3MBbI, OCYIIECTBJAMOIINE (POTOCUHTE3 C BBIIEICHUEM
Kucaopona. OTHOCUTCS K IIapCTBY OaKTepuii.

IMucra (oT rpedy. kKucmuc — Ty3bIPb) — BpeMeHHas opMa CYIIeCTBOBAHUS
OpPraHM3MOB, XapaKTepUIYIOMadacA HaauyueM 3amuTHoil ob6osmouku. IlozBosiger
nepeHecTu HebJIarONIPUATHBIE YCIOBUA.

Yameuyka — Hapy:KHasd YacThb ABOMHOT'O OKOJIOIIBETHMKA, OOBIUYHO 3ejieHasd,
CIIYSKUT JJIA 3aIUTHI JPYTUX yacTeil nBeTka. COCTOUT M3 UAIIIEJINCTUKOB.

YeuyeBHYKM — YYaCTKU IPOOKU C PBIXJIO PACHOJIOKEHHBIMU KJETKaMU, Yepes
KOTOpbIE OCYIIIECTBJISIETCA ra3000MeH; MMeIOT BUJ OYyTOPKOB.

dumocnepmM (OT rped. IH0OH — BHYTPHU U Cnepma — ceMda) — TKaHb, Pa3BUBA-
oIasacsa B ceMeHU pacTeHuii. KieTKu sHAOcIepMa COoJep:KaT 3amac MUTaTeJIbHBIX
BEIIeCTB, KOTOPbIE€ HCIIOJb3YIOTCA PACTYIIUM 3aPOALIIIEM M MOJIOABIM PACTEHHEM
IocJje IIPOpPacTaHMsA CEMEHM.
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