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BBEJAEHUE

['pubbl B KU3HM YEJOBEKA WrpalOT BAXKHYIO pOJib, TMPEKIE BCEro Kak
MPOAYKThI TUTAHUS, a TAKXKE UCIOIB3YIOTCS B MEIULIMHE (HApuMep, ChIpbe s
NEHUIIWJUIMHA) U APYTUX B cpepax AesiTeNbHOCTH.

Bwmecte ¢ Tem, menblii psa BUAOB TPEACTaBUTENECH IapcTBa TPUOOB
SBJITFOTCSL BPEIHBIMH W HAHOCSIT CEPHhE3HBIN yIepOd CeTbCKOMY XO3SHCTBY,
JEPEBbSIM M KYCTApHHKaM, a TaKXe HEMOCPEACTBEHHBIN Bpel 300pPOBBIO
JIOMAIIIHUX KUBOTHBIX H YEJIOBEKA.

BoJsiesnn pacrenmii. B He HapylIeHHBIX 4elIOBEKOM (DUTOIEHO3aX BpE
TPaBSHUCTHIM U JIPEBECHBIM PACTEHUSAM, IPUHOCUMBIN rprubaMu, HEBEIHK, Ooliee
TOrO, OHHU BBIMOJHSIOT BaXHbIE (PYHKIMH PETYJISITOPOB  YUCIECHHOCTHU
KOMIIOHEHTOB  (uTolieHo30B. WMHas kapThHa HaOmogaeTcss B IOCEBax
CEIIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp  (arpolieHo3ax) W  JIECHBIX  MAacCHUBax,
MOABEPrHYTHIX aHTPOTIOTEHHOMY BO3J€HCTBUIO. Takue pacTUTEIbHbBIE COO0IEeCTBA
4acTO MOJABEPKEHBI MACCOBBIM 3a00JIeBaHUSIM (SMU(DUTOTUAM), KOTOPHIE, €CIIU HE
MPOBOAUTH  CHEHMAIBHBIX 3alIUTHBIX MeEponpusTHil (IOCEB U MOcajKa
YCTOMUYHMBBIX COPTOB, 00pa0bOTKa CEMSIH U BETETUPYIOIINX PACTEHUH XUMUYECKUMU
BellleCTBaMU — (YHTUIIUJAMHU U JIP.), MOTYT BbI3BaTh TMOEJIh BCEH MOMYJISIIIUU.

[IpyunHbl MaccOBBIX 0o0Jie3HEW CBSI3aHBI C HAPYLUIEHUEM YEJIOBEKOM
IPUPOAHBIX (HAKTOPOB, PETYIHUPYIONIUX B3aUMOOTHOIICHUS PACTEHUH U UX
IIapa3uToB.

BMmecte ¢ pacTteHMsMH, M NPOJYUMPOBAHHBIMM B HOBBIE PETHMOHBI, TyAa
MOIAIA0T U UX IApPa3UuThl, KOTOPbIE MOI'YT NEPEUTU HAa MECTHBIE PACTEHHS, HE
oOnanarone  BbIPAOOTAaHHBIMM B NIPOLIECCE  DBOJIOLMH  MEXaHU3MaAMHU
YCTOMYHUBOCTH K 3TUM Iapa3uTaM.

[TaxoTHas KynbTypa, MpUMEHEHUE YAOOPEHUM U JIpyrue arpoTeXHUYECKUE
MIPUEMBI TIPUBETU K KOPEHHBIM U3MEHEHUAM YCIOBUM CYIIECTBOBAHUSA MTOYBEHHBIX
MUKPOOPTaHU3MOB. YTajga YHCICHHOCTh Oa3uauaibHBIX TPUOOB, MUIIETUN
KOTOPBIX, KaKk OBLIO YyX€ CKa3aHO, WHTHOMpPYeT pa3BUTHE CyMYaThIX U

HECOBEPIIICHHBIX TPUOOB — OCHOBHBIX MMAPA3UTOB PACTECHUH.



MaccoBblie 0051€3HU pacTeHU MPUBOAMIN K TOJIOAY M TMOEIN HAceNeHUs B
MECTax, II€ BhIpAIIMBAIACH OJIHA NUIleBas Kyabrypa. Tak, B 40-x rr. XIX B. oT
HEyposkasi KapTodessi, BEI3BAHHOTO (PUTO(TOPO30M, MOTHOIO0 U SIMUTPUPOBAIIO 32
OKeaH OONBIIMHCTBO HaceneHust Mpnanauu, a yepes cTo jeT nogo0Hoe OencTBue
(rubenp 2 MITH JKWTEJEH) CAydusaoch B beHranww BcieAcTBUE THOETM puca OT
TeIbMUHTA- COMOPO3HOTO O0KOora JHUCTheB. ['puOHBIE OO0JE3HUM pacTeHUil, B
YaCTHOCTU P KaBUMHA, CHITPAd pEHIaloNlyl0 poJib B MEpPEeMEUICHUU IIEHTpa
BbIpantuBanus kode u3 lOro- Bocrounoit Aszum (Mugum, Lledinona) B IOxHyto
Awmepuky. Ha 3anagnom nobepexne CILIA pak xamTaHOB, BBI3BaHHBIM CyMYaThIM
rpudom Cryphonectriaparasitica, IpuBe K U3MEHEHUIO JaHAMAa(TOB: KallTaHOBbIE
jieca CMEHWINCh KyCTAPHUKOBBIMH 3aPOCIISIMHU.

['pubbl WrparoT BaXKHYIOPOJBB KPYroBOpPOTE BelecTB BrpHupoae. OHu
pasnararoT OpraHMYeCcKHe BEIECTBA MOYBBI 10 HEOPTaHMYECKHX, KOTOPBIE Aaliee
YCBaMBAIOTCS pacTeHusiMU. [louBeHHBIErpUObI, B MEPBYIO OYEPENb IUIECHEBBIE,
UTPAIOT UCKIIOYUTEIBHYIOPOJIBB MIPOLIECcCax MOYBOOOPA30BaHUS.

Bce 310 onpeaensier He0OXOAUMOCTh M3yUYEHHUsI TPUOOB B IIKOJBLHOM Kypce
buonorus u akTyaJlbHOCTh JaHHOW PaOOTBHI.

VYuuThiBas BaXXHOCTh T'PUOOB-NIAPA3UTOB JJII HAPOJHOIO XO34WCTBa, ObLIA
oInpejereHa 1elb U 3a/1a4yu.

Llens: u3yunTh METOAUKY TMpenofaBaHus Tembl "['puObl-mapa3utsl" B
IIKOJBHOM Kypce Ouojioruu U ycioBus >(PGeKTUBHOW opraHuzaiuu y4eOHO-
METOMYECKON PabOTHI B IIIKOJIE.

3agaun:

1. Tlpoananu3upoBaThb OCHOBHBIE TEOPETHUYECKHE acHeKThl TeMbl «I puoObI-
apasuTh» MIKOJBHOTO Kypca OHOJIOTHH.

2. OmnpenenuTh OCHOBHBIE TMOHATHS, METOAbI M (OpPMBI O0y4YeHUs,
UCIIOJIb3yeMbl€ B IIKOJBHOM Kypce OHOJIOTMHM MpU U3y4eHUu Tembl "I’ pulObi-
napasuThl".

3. Pa3paboTaTh 1 anpobupoBaTh ypok 1o teme "I'pudbi-napa3utel”



TJIABA 1. OBIIME METOJIMYECKHUE MMOIXObI K
MPENOJABAHMIO BOTAHUKHA B OBIIEOBPA3OBATEJLHOM
LIKOJIE

1.1. IlonsiTHe 0 MeTOAAX M UX KJIACCH(PUKALMM.

B mkonpHOM 00ydeHHHM Hapsay C YCTaHOBJIEHHEM OOBbeMa COJEp>KaHUs
y4eOHOro MpeAMeTa WU OTOOpOM MaTepuana is ypoka TpOMaJHOE 3HAueHHUE
MMEIOT METObI MPETIOJaBAHUSI.

Meto/bl, BHIOpaHHBIE COOTBETCTBEHHO COJIEPKAHUIO U BO3PACTY yUalllUXCA,
0o0ecreynBalOT BBICOKOE KauecTBO 3HaHW. Takue MeToabl CHOCOOCTBYIOT
Pa3BUTHIO MOHATUN U YMEHUHN, TPOYHOCTHU U OCO3HAHHOCTH 3HAHUM M OKA3bIBAOT
BOCITMTHIBAIOIIECE BIIMSTHUE.

Onpenenenue MeToJa MPUMEHUTEIBHO K OOYUYEHHUIO JOJKHO BBITEKATh
JIOTUYECKH W3 TPU3HAHUS E€IUHCTBA JESITEIBHOCTH YUYUTEIS U JACATEIbHOCTU
yUalluXcsl B MpoIecce 00yUeHus, T. €. COACPKATh XapaKTEPUCTUKY ACSATEIHLHOCTU
yuuTeld W ydyeHuka. To W Apyroe COACpPKUTCS B CICAYIOLIEM ONPEACICHUN
y4eOHOT0 METO/a.

VY4eOHbIli METOJ] — CTMOCOo0 Tepenayn 3HaAaHUM y4uTelIeM U OJHOBPEMEHHO
Croco0 YCBOCHHUSI UX yUaAITUMUCH.

DTO oOmpeAeneHue METOJa BBIPAXKAET IMOHATHE O CBSA3AHHBIX CTOPOHAX:
nepeaarolasi, BO3JACHCTBYIONIAs] — YYHUTENb U. BOCHPUHUMAIOIIAsl yCBauBarouas
— ydamuecs. XapakTep 3TOro B3auMOJCUCTBUS 3aBUCUT OT UCTOYHUKA 3HAHUM.

Wcrounnk 3HaHUN OMpeneseTcss ColepKaHhueM Y4YeOHOro Marepuana,
KOTOPOE SIBJISIETCS BEAYIIMM B TIpoIecce 00yUeHHUs.

B npaktuke mnpenomaBaHus OWOJIOTUU CIOXWINCH Pa3IUYHBIE METOJbI
oOyuennsi. OgHAKO WX MOXHO CTrPYNIUPOBATh TO HAWOOJEe CYIIECTBEHHBIM
MpU3HAKaM:

* HWCTOYHUKH, U3 KOTOPBIX YHAIIMECS YEPHAIOT 3HAHUS;
* XapakTep ACATECIbHOCTU YUUTEIIS;

*  XapakTep ACATETbHOCTH yHallluXCcs B Ipoiiecce 00ydeHus.



OTU TpU MNpU3HAKAa BBITEKAIOT W3 IOHMMAHUS OOYYEHMS U YYEHMs] Kak
€IMHOTO TpoILecca, B KOTOPOM B3aWMOCBSI3aHbI U OOYCJIOBJIEHBI JESATEIBHOCTD
yuutenst (oOydwaromiero) u ydeHuka (oOydaeMoro), a WCTOYHUKH 3HAHHUN
HaXOATCSI B TECHOM B3aMMOCBSI3HM C JESTENIBHOCTBIO TOro U Apyroro. Ilostomy
OCHOBOH KJlacCHU(PMKAIIMU METOJIOB SIBJISIOTCS BCE TPU HA3BaHHBIX MpPHU3HAKA, a HE
ofuH Wi 1aBa W3 HuUX. Krnaccudukamuss mo HMCTOYHUKAM 3HAHMM U €IUHCTBY
JESATEIIbHOCTH YUUTENS U YYEHHMKA MPOocTa U yA0OHA; OHAa MO3BOJISIET MPABUIIBLHO
BbIOpaTh M NPUMEHUTh METOJbl B 3aBUCUMOCTH OT CHEUU(DUKH COAEpKaHUS
yueOHOro Marepuara.

PykOBOACTBYSCh  CYIECTBEHHBIMH  IIPU3HAKaMUd  METOJOB,  CIEAYyET
BBIJICJIUTh TPYIIy METOAOB, MPUMEHAS KOTOpBIE YUYUTENb IMEpelacT 3HaHUs
yyalluMcsl T[JIaBHBIM 00pa3oM uepe3 IMOCPEACTBO CJIOBAa C WIUIIOCTpaluen
HarJAHBIX TIOCOOMH K U3JaraeMoMy MaTepHaily 1o Mepe HaJOOHOCTH.

[Ipu 3TOM OCHOBHBIM MCTOYHHUKOM, HEKOTOPOI'O YYEHHKH 4YEpHarOT HOBBIC
3HaHUs, SIBJSIETCSl CJIOBO, pacckas3, Jiekuus, Oecena. JleATenbHOCTh y4alluxcs
BBIPAKAETCS MPEUMYIIECTBEHHO, B CIyIIAHUH, OCMBICIMBAHUHN U, TOCIETYIOIMINX
YCTHBIX U TUCBMEHHBIX OTBETaX.

[Ipn npumeHeHHH ApYroM rpynmnsl METOAOB OCHOBHYKO pOJIb B Ilepenaye
3HAHMI UTpaeT Moka3, JEMOHCTPALMS YYUTENEeM MPEIMETOB U SIBJICHUH, a CIOBO
yUuTeNsl MpUoOpeTaeT MHOE 3HaYCHUE. YUUTENb HAlpaBisieT X0 HAOIIACHUN U
JIOTUKY MBIIUICHUS YYalllMXCsl, YTOUYHSIET TMPAaBUIBHOCTh MX BOCHPHUSTHUS.
VYyenuku, HaO01asi, OCMBICIUBAIOT (PAKThl, JAENAIOT BBIBOAbBI, MMOJY4YalOT HOBBIE
3HAHMS, & MHOTJA U HOBBIE YMEHMsI, HAI[PUMEP, KaK CaMOCTOSTENBHO NOCTABUTH
IPOJIEMOHCTPUPOBAHHBII YUUTEJEM OIBIT, IPUTOTOBUTH MUKpOIIpenapar u T. 1.

OCHOBHBIM HMCTOYHHUKOM.3HaHUH, NMPUOOPETAEMbIX YyYalIUMHCA, SBISETCS
HAOJIIOJICHUE, a HE CJIOBO YUYMUTENs, XOTS 332 HUM OCTAaeTcs PYKOBOACTBO BCEM
II03HABATEJIbHBIM IIPOLIECCOM.

JlesTenbHOCTh  y4YalluXCsl HalpaBi€HAa Ha 3pUTEIBHOE  BOCIPHSITHE
JEMOHCTPUPYEMBIX 00BEKTOB WJIM OMBITOB. [Ipu 0TBeTax yuaiuecs paccKa3blBaloT

O TOM, 4YTO OHH Ha6J'HOI[aJ'II/I, HHOr’la ACMOHCTPUPYIOT OIIBIThI, PaCTCHUA,
6



’KUBOTHBIX, IMOKA3bIBAIOT MO TabauuaM. TakuM o0pa3om, NesTeNbHOCTh yYalluXCs
BbIpa)KaeTcs B HAOJIOJIEHUU U paccKas3e O HaOII0AaeMOM U 3HAUUTEIbHO MEHbIIIE B
CIYLIAHWH U OTBETAX.

Haxonen, yuntenb NpUMEHAET TakKhe€ METONBI, MPU KOTOPBIX Iepenaya
3HAHWM TPOUCXOJHUT TPEHMYIIECTBEHHO B TMPOIECCE MPAKTUYECKONH pabOThI
yuamuxcsi. OHU MO 3aJaHUI0 (MHCTPYKTa)XKy) CaMOCTOSITENIbHO PacCMaTpUBAIOT
CTPOEHUE CEMEHH, IJI0/Ia, MPOU3BOJSAT MOCEBbI HA MIKOJBHOM Y4€OHO-OIBITHOM
y4acTKe W T. M. U, paboTas, MpuoOpeTal0T HOBBIC 3HAHUWSA, YMEHUSA, a TMOTOM U
HAaBBIKH, T. €. aBTOMaTU3UPOBAHHBIE, IPUBBIYHBIE YMEHHUS

[IpakTyeckass AeATEIbHOCTh YYalUXCsl CBSI3aHA C MPUMEHEHUEM OpYAUM
UCCIIEIOBATENbCKOTO  (MMHIIET, CKajblelb, Jyna, MHKPOCKON H TMp.) U
MPOU3BOUTENILHOTO (JIOTNAaTa, CEKaTop, OMBLIMBATENb U TIP.) TPyAa.

CnoBo yuuTenss HEOOXOAUMO M B O3THX CIydasX: OH HWHCTPYKTHUPYET,
yKa3bIBaeT, KakoBa II€Jib PabOThI, KaKKUE€ TEOPETUUYECKUE 3HAHUSI BAXKHBI IS €€
MPaBUJILHOTO MPOBEJCHUA. YUYUTEIb MPOBEPSET XOJ padOThl, TOMOraeT CAeaTh
BBIBOJIbI PYKOBOJUT MO3HABATEIBHBIM MPOLIECCOM. B psne ciaydaeB mo yka3zaHUIO
YUUTEIISl B IOMOIIb TPOBEICHUIO PaOOTHI U MPUOOPETEHUIO 3HAHUI B MPOIIECCE €€
MOXET CIYKUTh KHUTA (YU4EOHUK, CIPAaBOYHUK U JpyTas JUTepaTypa) Kak nmocooue
K OCHOBHOMY WCTOYHUKY 3HAHUU MpakTUYEeCKOM paboTe, HO HE Kak
CaMOCTOSITEJIbHBI UICTOYHUK 3HAHUU.

B nesTenpbHOCTH ydamuxcsi UMEET MECTO CIyIIaHUE W HaOJIoJeHuEe, HO
npeo0ajaeT mpakTuyeckas padoTa, B XOJe KOTOPOM OCOOCHHYIO POJIb UTpaeT
CaMOCTOSITEJIbHBIM  MBICIMTEIBHBIM TPOLIECC, MO3BOJSIOIINAN PEIIUTh 3a7ady,
BOIIPOC, Npoosiemy. Pe3ynbraThl Tako pabOThI SBISIOTCS OCHOBHBIM UCTOYHUKOM
3HAHUM.

[Ipu oTBeTax ydyamuecs MOKa3bIBAIOT Pe3yJbTaThl MPOJCIaHHON padOThI U
pacckas3bpIBalOT O HEW, Jenas BBIBOJABI, 3alKCH, IO TPEOOBAHUIO YUUTEIIS

IIOBTOPAIOT €€ CLIC pPas.



Takum 00pa3oM, Ha OCHOBAHHWH IPEOOJIATAIONIETO XapaKTepa MCTOYHHKOB
3HAHUHU, ACSITEILHOCTH YYHUTENS W YYallUXCs METOIbI MPENoJaBaHus OUOJIOTHUU
pa3IeNsaIoT Ha TPH TPYIIIEL: CIIOBECHBIS, HATJISTHBIC, TPAKTUYECKHE.

[Ipy mprMEeHEHNH OJHUX METOJOB Iepeaadya 3HaHWU MPOBOJIUTCS CIOBOM,
Ipy NPUMEHEHWH JPYTUX II0Ka30M M TPEThUX B IMpaKTUUeCKoud pabdore.
Yuaiuecs ke yCcBauBarOT 3HAHUS ClyIas, Habmoaas 1 padoTast IPaKTHYECKH.

Kaxxmas rpynma oxBaThIBaeT POJCTBEHHBIC BHABI MeTOA0B. Hampumep,
Oecena, pacckas, JEKIUs SBISIOTCS pa3InYHBIMU BUJAMH CIIOBECHBIX METO/IOB.

B cBoro odepenp neMOHCTpalysl HaTypajdbHBIX OOBEKTOB, OTBITOB, & TAKKE
JEMOHCTpanusi HU300pa3UTENbHBIX HAIJSIAHBIX CPEACTB (KUHO, TaOJMI], CXEM,
MIPE3EHTAIINN) COCTABIIAIOT TPYINTY OJWU3KWX BUAOB, OTHOCSIIUXCS K HATJISTHBIM
METO/IaM.

[IpakTrueckre pabOTHl ydYalIUXCS, pACIIO3HABAHUE U  OMPECIICHHE
O0OBEKTOB (HampuMep, pacuwieHEHHE, BCKpPbITUE, ONpeAcicHue OOBEKTOB),
HAOJIOICHUST CAMOCTOSITEIBHO MPOBOAUMBIX OIMBITOB U IMOCTAHOBKA IKCIIEPUMEHTA
JUTSL PEIICHUSI TIOCTABJICHHBIX YUNUTEJIEM BOIIPOCOB — BCE ATO BUABI MPAKTHUYCCKUX
METOJIOB.

Bcemu MeTomamu mpemycMaTpHBAETCS BOSMOKHOCTh aKTHBHOTO Y4YacTHUS B
ypoke ydammuxcs. [Ipu croBecHBIX MeTOoAax ydamuecs AeJaroT COOOIICHHE,
JOKJIa/I, TIPU HATJSIHBIX METOJaX JEMOHCTPUPYIOT paHEE TMOCTABJICHHBIE MU
OTIBITHI, MOHTHUPYIOT CXEMBI, JTEMOHCTPUPYIOT OOBEKTHI, MPU MPAKTUICCKHX —
npeayiaraloT BapuaHThl MMOCTAHOBKU OMBITOB, KOTOPhIE OHU OYIyT MPOBOJAUTH, U
00CYXXIIalOT pe3ynbTaThl padoThl. PaboTa ¢ KHUTON MPOBOAUTCS MPU MPUMEHEHUH

JIFOOBIX METOJIOB.

1.2. Metoabl 1 MeTOAUYECKHE TPHEMBI.
JIt060i1 U3 METOJIOB OCYIIECTBISICTCS B MIPAKTUKE TIPETIOJaBaHUS TTPHEMaMHu.

MCTO,Z[I/I‘ICCKI/IG INPpUEMBI JJICMCHTBI TOTO HJIIM HHOIoO MCTOAA, BbIPAXKAIOIIHC

JIEVCTBHUE YUHUTENS U yHALIUXCS B IIPOLIECCE MTPENOIaBaAHUS.



MHuoroo06pa3ue MEeTOJIMYECKUX MPUEMOB TpeOyeT NpUBEACHUS UX B
cuctemy. OHU MOTYT HOCHUTHb JOTMYECKUW, OPTaHU3ALUOHHBIA M TEXHUYECKHUU
Xapakrep.

CaoBecHbie MeTOAbl. C TIOHSITUEM O CJIIOBECHBIX METOJaX OOBIYHO CBSI3aHO
MPEACTABICHUE O SKOObI HEM30€kKHOW IMACCHUBHOM pONM YyYalluxcs MNpU HUX
npuMeHeHuu. Takoe JI0)KHOE€ TOHUMAHHE CIIOBECHBIX METOJ0B IPOUCXOIUT
BCJICZICTBUE TOTO, YTO HE OOpaliaeTcsi JOJKHOTO BHUMAHMS Ha MBICIHUTEIIbHYIO
JeSATEIBbHOCTh YYalllUXCs B ClTydyae MPUMEHEHUs CJIOBECHBIX METOJIOB.

K BugaM cioBeCHBIX METOAOB OTHOCSTCS:

* Oecena;

* 00BICHEHHE;

* pacckKa3 yUYHMTeJNs WIH y4alerocs;
* JIEKLHUS.

becena xapakrtepusyercss y4acTMEM B PEUICHUM BOIMPOCA W YyYalllUXCA H.
yuurtens. lleneHanpaBieHHOCT, Oecellbl OMpenesnseTcs BOIMPOCOM, KOTOPBIH
HY’)KHO pa3pelnTbh, MOOWIM30BaB 3HaHMS ywammxcs. B pesynpraTe Oecenmbl
y4daluecss mojJ PyKOBOJCTBOM YUMTEJSI OJDKHBI CAENaTh ONpPEISTICHHbBIN BBIBOJ,
0000menne.OHa He JOJDKHA CTPOUTHCS HAa HEU3BECTHOM YYalllUMCs MaTepuale:
HEJIOMYCTUMO HEMPOU3ZBOAUTEIBLHO TpaTUTh BpPEeMs Ha «BBINIBITHIBAHUE» Y
y4alluXxcsl 3HaHWM, KOTOPBIX y HUX enle HeT. becena numeer ocobeHHOE 3HAUCHUE
Ha 3aKIIOYUTEIBHBIX WM O0OOMIAONIMX YpPOKaX M Ha YpOKaX, CBS3BIBAIOIIMX
HOBBIE 3HAHUS CO CTAPhIMHU.

OCHOBHBIM CTPYKTYPHBIM 3JIEMEHTOM BCSKON O€celbl SIBISIOTCS BOMPOCHI
yuntens. OHM JOJKHBI OPraHMYECKH BBITEKATh U3 M3JlaraéMoro marepuaina u
HaIpaBJISITh BHUMAaHUE YYalllUXCSd HA YCBOCHHME CYLIECTBEHHOIO, OMUPAThCA Ha
MPEANIECTBYIONIYI0O TOATOTOBKY WM pPEaJbHO CYIIECTBYIOIIUA JIMYHBIA OIBIT
yqarmxcsl.

BaxxHo 3amaBaTh BOIPOCHI, MPUYUYAIONIUE YUAIIUXCS MPAKTUKOBATh 3HAHUSA,
MPUMEHSISL UX B PEIICHUU Pa3JIMYHBIX 3a]lad. DTy POJIb BBIMOJHSIOT BOMPOCHI JIJIst

pa3mblnuieHus, Hanpumep: «[loueMy 3aTeHsIIOT BBICAXKEHHYIO paccany», «Kakumu
9



NpeuMylecTBaMu 00JajaeT ceMs IO CpaBHEHUIO co cropoit?», «Kakue
MPEANOCHUIKM 00YCIOBUIIM BBIXOJ >KMBOTHBIX Ha CYIIy U T. 1. VICKITIOUUTENBHYIO
pOJIb UTPAIOT 33Ja4M, MpeIjiaraéMble yYalluMCs M0 MOJICKYJISIPHOW OWOJIOTHUU U
TCHETHKE.

YuuTeno Hy)XHO TIOCTETICHHO TOBBIIIATh CTEMCHb y4acTHUsS YYEHUKOB B
Oecene MOCPEACTBOM YCIOXHEHUS OOpalIEeHHBIX K HUM BOHNPOCOB. Borpocsl
YUHTENsl AOJKHBI YIPAKHATH yYalllUXCcsl BO Bce Ooliee U 00jiee CaMOCTOSITEIbHOM
OTIEpUPOBAHUHU 3HAHUSAMHU. Y CIOKHEHHE BOMPOCOB, TPEOYIOMUX IMOCTEIEHHOTO
YCIIOKHEHUSI, U OTBETOB YYalIUXCs HJAET MPUMEPHO CIEAYIOIMM 00pa3oM B
MpernolaBaHu OOTaHUKHU:

* ONHUCaHUE CTPOCHUS OPraHa;

* CpaBHEHHUE CTPOCHUS JABYX OPraHOB Pa3HbIX PaCTCHUM;

* CpaBHEHHE CTPOCHHUS OpPTaHa B Pa3BUTHH (CEMsI M IPOPOCTOK, TOYKA H
1o0er, IBETOK U IJION);

* COIIOCTaBJICHUE CTPOCHMsI OpraHa U €ro (PyHKIMH; COMOCTABJICHHE
(GYHKIIUM OpraHa U CpeJbl; CpaBHEHUE QYHKIIUN Pa3HBIX OPTaHOB;.

* OIHCAHHWE pa3BUTHUs OpraHu3Ma (pacTeHHs); CPAaBHEHHE pPa3BUTHUS
JIBYX OPTaHHU3MOB,;

* CpaBHEHHUE DKOJIOTHYCCKUX, MOP(POIOTHUCSCKUX UITH CUCTEMATHICCKUX
IPU3HAKOB,

* kjaccuduranus pacTeHui; IPyNIMpPOBKA pacTeHuit 10
MPUCTIOCOOJICHHOCTH K JKM3HU B OINpPEJEICHHBIX OHOIIEHO3aX, IO
MIOJIOKEHUIO B ABOJIFOIIMOHHOM PSITTY.

Paccka3 npumeHseTcs Ha ypokax OMOJIOTHH, €CIU PeUb UJIET O KaKuX-I1u00
SBJICHUSIX WM CIydasX B >KU3HU TPUPOJBI, UCTOPUHU BBIIAIOIIUXCS OTKPHITHH,
ouorpaduu y4eHoro, BooOIe O TBOPUYECKOU ACATEIBLHOCTH JIFOAEH, CBA3AHHOMU C
OCBOCHHMEM M BOCIIPOM3BOJICTBOM MHpA PACTEHHWU H. KUBOTHBIX. B psije ciydaes
paccka3 yuuTenss Ha YpPOKe TMPHUONMKAETCd K HAy4YHO-XYI0KECTBEHHOMY
MPOU3BEACHUIO C CIOKETHOM JIMHMEH U 00pa3HOCThI0. OCHOBHBIMU 3JIEMEHTaMU

TAaKOI'o0 pacCKa3za ABJIAIOTCA 3aBA3Ka, KyHBMHHaHHOHHBIﬁ IIYHKT W pa3BsA3Ka.
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MeHHO B paccka3e NpUMEHSETCS TaK Has3blBacMas B IeJaroruke oOpa3Has
CJIOBECHAs! HAIJISITHOCTb.

Ot pacckaza oTnu4aercs OOBSICHEHHE — YETKOE H3JI0KEHUE Y4eOHOTO
MaTepuajga Ha OCHOBE aHaln3a.(akTOB M JI0Ka3aTelIbCTB C (POPMYIMPOBKOM
BbIBOJIOB. OOBACHEHHEM  SBISETCS TaKKE€ MHCTPYKTaX K IPOBEACHUIO
IPaKTUYECKON pabOThl — KPATKUH, TOYHBIN.

IkonbpHAast IEKIUs B CPEIHUX KilaccaX LIKOJIBI Ha MPOTSKEHUH BCETO ypOKa
noutu He npumensercs. Jlaxxe B 10-11kmaccax B Kypce OUOJIOTUM YYUTEIh HE
BCEI/la 3aHMMAET W3JIO)KEHHWEM MaTepuana BEChb YPOK: BO BpeMs JIEKUUU OH
CHPALIMBACT y4alUXCsl, 33J1a€T U 0OBACHSAET JOMAIIHHUE 3a/laHusl.

Harnsansle metoabl. HarnsiaHbele METONBI HENB3sl CMEIIMBATH C OOIIHMM
NEJAaroru4eckuM  MPUHUUIIOM  HArisiJHOCTH. OTO IIOHATHSA  pas3Hble, HeE
TO>XJIECTBEHHBIE JPYT APYTY.

Harnsiaaele mocoOust UCTIONB3YIOTCA NOYTH Ha BCEX ypOKax OMOJIOTHH, HO
3TO HE O3HAYaeT, 4YTO BCE OHM MPOBOAATCS HAIVLIAHBIMUA MeTtojamu. Ilpum
CIIOBECHBIX METOJIaX HArJISAHOCTh CIYKUT KaK WJUIFOCTPALMS B MOJTBEPKICHHE
CIIOB yuUWTeNsl WIM JUIsl ycuJeHHs: oOpa3HOCTH ero pacckasza. Hampumep, npu
pacckase O pacTeHHH, )KUBOTHOM, KOTOPBIX HEJb3d MOKa3aTh B HATYype, O MHOTHX
OMOJIOTMYECKUX SIBJICHUSIX (TiepeneT mTuil, 3a00Ta O MOTOMCTBE), 0 Ouorpaduu
YUEHBIX, HAYYHBIX OTKPBITUSAX U T. I. IOKA3bIBAIOT KapTUHBI, Tabauiesl, ¢poro. Ho
MCTOYHUKOM HMH(POpPMALIMM OCTAaeTCid CJIOBO YYHUTENsl — €ro pacckas, €ero
OOBSICHEHHE.

HarnsigHocTh, mnpuMeHsieMas Ha YpoOKaX, MOXeT ObIThb HaTypalbHON
(0OBEKTHI MPUPOJIBI, KUBBIE U MPENAPUPOBAHHBIE) U M300pa3UTEIbHON (TaOIHLIbI,
CXEMBbI, MYJISKHU, IPE3EHTALlUU CIIalJIOB).

JleMOHCTpaluss ~ HaTypalbHbIX  CPEACTB  HArjsiAHOCTH  HUMEET  B.
MpernojlaBaHiy OUOJOTUU TPEUMYILIECTBEHHOE 3HA4Y€HHE, TaK KaK JaeT >KUBbIC
oOpa3Hble MPEACTABICHUS O PACTCHUAX U JKUBOTHBIX. UeM OoJibllle HAKOIUIEHO
oOpa3HbIX MpPEACTaBICHU 00 OpPraHMYecKOM MHpE, TEeM Jierde, IOJIb3YsCh

aHaJIOTHEH, KOHTpacTaMd M T. I, COOOIIUTH YYalIUMCS CBEJACHUS O TaKUX
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pacTEeHUSX W IKUBOTHBIX, KOTOpbIE MO pPa3HbIM NPUYMHAM HE MOTYT
JEMOHCTPUPOBATHCS HA YPOKAX.

Hanbonee noCTYynmHBIMM >KUBBIMU OOBEKTAMU SIBJISIIOTCS pacTeHus. Ux
JEMOHCTPUPYIOT Ha ypokax, OoTaHukH M oOmied Ouonoruu. Mx Bcerma mMokHO
3arOTOBUTH 3apaHEE HA yUacTKe, B IPUPOE, )KUBOM YTOJIKE U JOMa.

3HauuTeNbHAS YacTh YPOKOB OOTAaHUKU TMPOBOJUTCS  HAIJISIAHBIMHU
meronamu. Hampumep, Ha ypoke «BUIIOM3MEHEHHs JMCTHEB» 3KOJIOTHYECKYIO
MPUCIIOCOOJICHHOCTh K YMEHBIIICHUIO UCIIAPEHUS BOJBI JTUCTOMA0M, COKpaIlleHUE
IJIOIIAN JTUCTOBOM IMJIACTUHKU OMYIIEHHUEM, BOCKOBBIM HAJIETOM M JIp. ydalluecs
MOTYT pacno3HaTh Ha >KUBBIXPACTCHUSIX: MOHCTEpE (BJIaXKHBIC TPOIMUYECKHUE Jieca
bpazunun)', kamenuu (FOxuwiii Kutaii), anos (u3 nmycteiHu Kanaxapu HOxHoM
Adpukn), kakTycax (U3 MyCThIHb MEKCHUKH), XBOE COCHBI, JINCThAX KOPOBSIKA U JP.

JIeMOHCTpaIiio OMBITOB WM PE3YIbTaTOB MX Ha YPOKE MPOBOJIT BO BCEX
Kkj1accax. OmNbITEI MOTYT OBITH MOCTABJICHBI B Pa3HbIX BapUaHTax B 3aBUCUMOCTHU
Ot 0o0opysOBaHMs U TOPYYEHBI PA3HBIM YYAIIUMCS. Y4Yalluecs 3apHCOBBIBAIOT
MOCTAHOBKY OIIbITa, 3allMCHIBAIOT BBIBOABI B TETpaJu, HAMPUMEDP BbIJCICHUE
3€JICHBIMH PACTEHUSIMH KHCIOPOJIa HAa CBETY, BBIJCICHUE YIJIEKUCIOro ras3a
POPACTAIOLIMMHU CEMEHAMHU.

Ha mHormx ypokax OOTaHUKHM YUHUTENb WU YYalluecs IEMOHCTPUPYIOT
3apaHee TMPOBEACHHBIA OIMBIT, pPAacCKa3biBasi 00 YCIOBUSAX €ro MOCTaHOBKHU.
Bnayane crTaBuUTCSA BONPOC, KOTOPBIA JOJKEH OBITh pa3pelieH OIbITOM, U
npeayiaraeTcsi MpoHa0II01aTh OIBIT, CPABHUTDH OIBITHOE W KOHTPOJIHHOE PACTEHUS
WU PSAJ BApUAHTOB W CHENaTh BBIBOA. BBIBOJ yTOUHSIETCS IyTEM OIpoca
yuarmuxcs. OnbIT cCXeMaTHYECKH U300paKaroT B TETPAIU U MOAMUCHIBAIOT.

JIeMOHCTpalui0 MHKPOCKOTIMYECKMX OOBEKTOB MPUMEHSIOT B IpoIlecce
npenojaBaHusl BceX OUOJOTHYeCKuX KypcoB. Ecnu mikona umeeT Toyibko 1—2
MHUKPOCKOTIA, YYUTEIb, TOJb3YSACh UMH, HE MOXKET OpPraHU30BaTh MPAKTUUYECKYIO
paboty. B sTOM ciydyae yuwaruecs MOOYEpPEAHO MOAXOASAT K MHKPOCKOMY U

paccMaTpHUBAIOT MIPUTOTOBJICHHBIM yuWTeNIeM IpemnapaT. 3aTeM BO3BpaIllalOTCsl Ha
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CBO€ MECTO M MO YKA3aHUIO YUMTENS TOTOBAT MPENaparhl, PUCYIOT MO MaMSATH TO;
YTO BUJIETTU B MUKPOCKOII, YATAIOT 10 Y4EOHUKY.

Yyammecs U caMu U3TOTOBISIFOT MUKPOCKOIMYECKHE MPENaparsl, JTy4dlIue
13 KOTOPBIX IEMOHCTPUPYIOTCS BCEMY KJIAcCy.

[Ipu oTBeTax yuamuecs TO0JKHBI y3HABATh 3TH O0BEKTHI MO MUKPOCKOTIOM.

Jlyuymielt opranuzanuu paboOThl ydaluXcs Y MHKPOCKONA CHOCOOCTBYIOT
WHCTPYKTUBHBIE PUCYHKHU MPENapaTOB, U3TOTOBJICHHBIE YUUTEIIEM U MTOMELICHHbBIE
PSAAOM C MUKPOCKOIIOM, @ TAKXK€e TaOJUIbl, BBIBEIICHHBIE HA KIACCHOW JJOCKE.

N3o00pa3utenbHble  CpeACTBA  HAMIAIHOCTH  (TaOJMIbl,  KApTUHBI,
KOMIIBIOTEPHBIE TPE3EHTAlMK) JaroT y4YalluMCsl IPEJCTaBICHHE O CTPOCHUHU,
dbopme, OKpacke U3y4aeMbIXx 00BEKTOB, UX IPUPOTHOM OKPYKEHUH, 00pa3e KU3HU
u T. 0. CnoxxHee oOCTOUT /1€710 ¢ 0Opa30BaHUEM MPABUIBLHOTO MPEACTABICHUS O
BEJIMUMHE OOBEKTOB, TaK KaK B OJIHMX ClIy4asx Ha TaOnuIle UX H300paxkaror
YBEIMYECHHBIMHU, B APYIMX yMEHbIICHHbIMH. Ecinu Ha Tabiuie n300pakeHbl
YBEJIIMYEHHBIE OOBEKTHI, CPaBHUBAIOT BEJIMYHHY H3Yy4aeMOro >KMBOTHOTO WU
pacTeHUsl ¢ HaATypaJIbHBIMU OOBEKTaMH (HANpUMeEp, JIUCT POCSHKU Ha TaOiuIle U
repbapu3upoBaHHasl POCSHKA) WM C BEIMUYMHON XOPOIIO M3BECTHBIX YyYalllUMCS
MIPEeIMETOB, HAIIPUMEP: KapaHjallia, Bojoca, 0yJaBOYHOU rOJIOBKH, TOPOIIMHBI U T.
.

PuCyHOK yuuTens Ha JIOCKE IO3BOJIIET €My IIOCIENOBATEIbHEE M IIOJIHEE
W3JIOKUTHh MAaTEpUaAll, 4 yYallIUMCS JIETYE CIEAUTD 32 MBICIIBIO YUHUTENS], B KaXKIAbIN
JIAHHBI MOMEHT COCPE0TOYNBAsI BHUMAHUE HA BOCIIPUATUN TOJIBKO TOM JETaJH, O
KOTOPOW OH F'OBOPUT U KOTOPYIO PUCYET.

OcobOeHHOE 3HAaYeHWE WMEET NEeJAarorMuyecKuii pUCYHOK Ha JIOCKeE,
0000IIaIMUi MPEJCTABACHUS U OTPAKAIOIIMK CYITHOCTh BHEIIHEH CTOPOHBI
OOBEKTOB WJIM SIBJICHUM, HAOIIOMABIIMXCS ydaluMHCs. Takoll pUCYHOK Iar 3a
[1aroM CTPOHUTCS Ha IJIa3aX YYEHHKOB, CHHXPOHHO CONPOBOKIAEMbIA U3J10KEHUEM
COOTBETCTBYIOIIMX ONPEACICHUN WU ITOHATHM.

bonpmioe 3HaueHue B MpenofaBaHUM OHOJIOTMM HMMEET JIEMOHCTpALIUS

y4eOHbIX ~ KUHOPWIBMOB, YueOHO€ KHHO  00JIafjlaeT  OMNpeeTICHHBIMU
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MPEUMYLIECTBAMU TIEPE] MHOTMMH HAIVISIAHBIMU CPEICTBAMHU: MOKa3 JIEUCTBUS,
JBH>KEHUS, ITPOLIECCA.

K nemoncTtpanuun ¢ KMHODUIBMOB Ha ypoKax HEOOXOIWMO TOTOBHTH
y4aluxcs IMyTeM MOCTAHOBKHU MEpPEl HUMU BOIIPOCOB, HA KOTOPBIE OHU JOJKHBI
JaTh OTBET IOCJIE MPOCMOTpa KAPTUHBI WM YacTH e€e. Takas MNOoJATrOTOBKA
OpraHU3yeT M HaNpaBJIIET BHUMAHUE yYaIUXCs, COOOIIAET MPOCMOTPY (uiabma
1[eJICHAPABICHHOCTh, BO30YK/Ia€T MBICIIb U MHTEPEC YUalIuXcs K PUiIbMYy.

JlemoHCTpanus KHHOPUIBMOB TPeOyeT COONIOACHUS Psiia MPaBUil. Y YeOHBIC
KMHO(DHUIIbMBI TOJDKHBI OPTraHUYECKH BKIIIOYATHCS B YPOK B KA4ECTBE OJHOTO M3
HaIISIHBIX 1ocoOuil. Ecnu kuHOKapTHHA HEMas, TO YYHMTENlb COMPOBOXKIAET €€
KPAaTKUMU U YETKUMHU CIIOBECHBIMH MOSICHEHUSIMHU.

IIpakTHyeckne MeToAbl. DT METOJBI MPEJCTABISIOT COOOM, CIIOXKHOE
B3aMMO/ICHCTBUE CJIOBA, HATJIAITHOCTA M MPAKTUYECKONW padOThl, OpraHU3yeMoe 1
HalpaBJISIEMOE  YUUTENIeM, TpecleAyloniee pa3BUTHE MBICIM  YYal[UXCH.
[IpuMeHeHNE TPAKTUYECKUX METOJIOB CBSI3aHO TAKXKE C aKTUBHOW JEATEIbHOCTHIO
perentopoB (OpraHoB 4yBCTB) U 3P(HEKTOPOB (OPraHOB TPYIOBOU JEATECIBHOCTH)
yUaIlUXCsl, C pa3BUTUEM UX OOIIEH TPyI0BON aKTUBHOCTH.

K BugaM npakTH4eCKUX METOJI0B OTHOCSITCS:

* paboThI MO PACTIO3HABAHUIO U ONPEIEICHUIO TPUPOTIHBIX OOBEKTOB;
*  HaOIIOJCHUS C TOCIICAYIONICH perucTpanen SBICHUS;
* TPOBEJEHUE DKCIIEPUMEHTA (PElIEHNE BOMPOCA OMBITOM).

Ha Bompoc, mnpobnemy, 3amady, TIOCTaBJICHHBIC TeEpell HavyaIoM
MPAKTUYECKON pabOThI, ydalnuecs JOJKHBI OTBETUTD ee pe3ysbraramu.l[paBuiibHO
MPOBEJICHHBIE TMPAKTUYECKHE PaOOThl 3aCTaBISIOT Yy4YallUXCS MPOJeNaTh psl
JIOTUYECKUX Olepaluii: BBISIBJICHUE CXOJACTBA M pa3iuuus, Kiaccuukanms,
BBIBO/I, 0000IIIeHNEe, YMO3aKTIOUEHHUE.

[TpakTudeckass paboTa ydamierocsi B 3aBUCUMOCTH OT COJCP>KaHUS MOXET
CTPOUTHCS JIEYKTHUBHO, KOTJA YK€ H3BECTHOE IOJIOKEHHE MOATBEPKAACTCS
dbakTaMu, WM UWHIYKTUBHO, KOTJla Ha OCHOBE (DaKTOB JI€JIAa€TCS BBIBOJI.

Pacnio3HaBaHue pacTeHU MM )KUBOTHBIX U UX OPraHOB, KaK MPaBUIIO, CTPOUTCS
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JEAYKTUBHO, SKCIIEPUMEHT IOYTH BCETJa MHAYKTUBHO; padOThI [0 ONPEAEIICHUIO
U HaOJIIOJIEHUIO C MOCJENYIOIIed perucrpauueil MoryTr ObITb MHAYKTUBHBIMH U
JNEAYKTUBHBIMHU.

[TpakTrueckue pabOThl pa3BUBAIOT YMEHMS U HABBIKU yUaIIUXCS TOJIBKO MPU
NPaBUIBHOM IJIJAHOMEPHOM NpOBeNeHHH UX. K HUM HIKOJIBHUKOB HEOOXOIMMO
pUy4YaTh CUCTEMATHYECKH, MOCTEIIEHHO MEPEBOAS UX OT KOPOTKUX IO BPEMEHH,
Jlerkux nmo TeXHUKE U OpraHU3aluu K 00siee JUIUTEIbHBIM U CIIOKHBIM.

Bri6op MeTon0B mpemnonaBaHus OMOJIOTUM HE MOXKET OBITh CIyYailHbIM,
IpOU3BOJIbHBIM. OH JOKEH MPOU3BOIUTHCS MPU COOIIOACHUU JBYX Ba)KHEHIIMX
NEeAarornyeckux  TpeOOBaHMM:  COOTBETCTBOBAaTb, BO-NEPBBIX, Yy4eOHOMY
Marepuany, BO- BTOPBIX, BO3pPaCTHOW TNICHUXHKE JeTed. B 3aBucumMoctn oOT
UMEIOLIETOCsT B IIKOJE O0OpYJOBaHMsSI BHOCATCS IONPABKU B IEPBOHAYAIBHO
IPOU3BEJEHHBIM  BbIOOp MeTonoB.Jlyist  yuuTens OHOJOTMHM  TPAKTUYECKU
HEOOXOJMMO SICHO NPEACTaBUTh ce€0€ BO3MOXKHOCTh MNPUMEHEHHS Pa3IUYHBIX
BUJIOB CJIOBECHBIX, HAIVIAJHBIX U MPAKTUYECKUX METOAOB, YTOOBI IPABHIBHO

BBIOMPATH U IPUMEHSATD UX.

I'NTABA 2. TEOPETHYECKAS KOHIENLOUA TEMbI «I'PUBbI-
ITAPA3BUTBID»

2.1.®utodpTopoBbIie 0OOMHULIETHI

Hapcreo 'PUBOINIOJOBHBIE OPI'TAHU3MBbI- CHROMISTA
Otnean OOMUKOTA - OOMYCOTA
Kaace OOMHULETBI- OOMYCETES
Hopsaox TIEPOHOCIHOPOBBIE — PERONOSPORALES
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Tatinua 6. @urodropes xaprodesn w roaTon:
1 nopaen THCTLCR KapTOGeAR; 2 — MOpaXCHNE 1A0ROD TONATOR; 3 — HOpLACINE KnyGue Kaprode

Puc. 1. ®urodropa Ha TUCTHAX U KIYOHSIX KapTodes

Pon®urédropa (Phytophtora)- xaprodenpHbiii Tpub. bbin 3aBe3eH B
EBporry u3 FOxnoit Amepuxku B 30 romax XIX Beka. [loutm Bce oGmuraTHbIe
napa3uThl B OCHOBHOM Ha3eMHBIX pACTEHH, HO €CTh U (aKyJIbTaTUBHBIC
Napa3uThl, JUTUTEIHHO J>KUBYIIHE CAnmpoTpO(GHO W JHIIL NPHU OJarompHsITHBIX
YCIIOBHUSX HAYMHAIOIIUE ITapa3UTHPOBATh HA PACTEHUSX.

[Topaxxenusie ¢uToPTOpOil Yy4aCTKM IJUCTHEB OTMHUPAIOT, W Ha HHUX
obOpasyrorcst Oypble, Ha KIyOHSX — CBHHIIOBO-Cepble MATHA. [lo Kpasm TsATeH ¢
HIDKHEH  CTOpOHBI ~ JIUCTa  TOSBISIOTCS ~ CHMIIOJUAIIBHO  BETBAIIHECS
CIIOPAHTUEHOCIIBI, HECYIIIME TUMOHOBUIHBIC 300cnopanTu. [Ipy monaganum ux B
KaIlJII0 BOJbI HA JIUCT WIN KIIyO€Hb OHU 00pa3yIoT 300CHOPbI, KOTOPbIE HEKOTOPOE
BpeMs JIBUTAIOTCS, @ 3aTEM Pa3BUBAIOT I'M(bI, MPOHUKAIONIUE B TKAHHU pacTeHus. B
CYXyI0 TOTOAY 300CMOpPAaHTHH MOTYT MpopacTaTh rudaMu — T.. BEAYT cels Kak
KOHUAMU. MaccoBoe 3apaKeHHe BEreTaTUBHBIX OPraHOB PACTEHHM MPOUCXOIUT BO
BJIQYKHYIO MOTOAY (011, TYMaHBbI).

['pub rerepoTauiMyeH, MOITOMY IOJOBOE pa3MHOXKEHHE M oOpa3oBaHHE

00CTIOp HAOIIOACTCS PEIIKO.
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Hapepnoe, Her cpeau OoJie3HEl pacTeHWM APYroll CTOJIb Tparuyecku
U3BECTHOM, Kak putrodropo3 kaprodens . Ita 60yie3Hb OKa3ana POKOBOE BIUSHUE
Ha cyapOy nenoit Haruu. Jlaxke ceitdac, korga 00J€3Hb, Ka3aloch ObI, 00y3maiy,
OHa BpeMs OT BPEMEHH JlaeT 0 cebe 3HaTh OMYCTOIIUTEIbHBIMUA IMUPUTOTHUSIMHU.
Henapom onmcaBmmii B0o30yauTens 3HaMeHUTHIM Ootanuk Jle bapu manm emy
Ha3BaHue (uTtodTOpa, UTO 3HAUMT «IMOKHUPATEIh PACTEHUI», a caMy O00JIe3Hb
pa3Hble HAPOJIbl OKPECTUIIN «KapTO(DETbHON THIIIBIO» U «KapTO(EITbHOU YyMOW».

Kaprodens 6110 3aBe3eH B EBporny n3 AMepuku. Bekope mocie mosiBIieHUsI
OH CTajl B CcTpaHax 3amagHoil EBpOIbI OCHOBHBIM MPOIYKTOM MUTaHUSI OCIHBIX
CJIO€B HaceseHusi. MOKHO B CBSA3U C 3TUM BCIOMHUTH KapTuHy Ban ['ora «Emoku
KapTodens», HAKOTOpOM u300pakeHa Tpame3a (IamMaHACKUX IIAXTEPOB.
Kaprodenbnas Gosie3Hb mosiBuiiach mnoutu ojgHoBpemeHHo B CHIA u 3amanHoit
EBpomne (1842-1843 rr.). B 1844 r. 6one3Hs Obl1a 3apeructpupoBana Bo Opaniuu,
B benbruu, Anrmuu u Illotnanaumn, HO cyXxoe JIETO HE CIOCOOCTBOBANIO €€
pacopoctpanenuto. Opnako 1845-1846 ronapl cranu ApaMaTHYecKOM BEXOW B
cynb0e HapoJoB ceBepo-3amnaaHoil EBpornbl. B utone 1845 r. kaptodens yxe Obu1
nopakeH Ha Bcel Tepputopuu DnaHapuu u npuierarommx odnactsax dpannuu u
["ommannuu. ABrycTOBCKHME ra3eThl 3alOIHWIA CTaTbU O HOBOM 00JIe3HU, KOTOpast
nepenuia B JliokcemOypr u mo pgonuHam Poubl u Peitna B IllBeitnaputo. B
CepelIMHE aBTrycTa HaOJII0aIl MacCOBOE 3a00yeBaHue KapTodesss B OKPECTHOCTAX
[Taprmka. IlomoxeHne CTaHOBWIIOCH HACTOJBKO CEPBE3HBIM, YTO  YJICHBI
®dpaHIily3cKoil akajeMuu HayK OB OTO3BAaHBI U3 OTITYCKOB.

Bone3np TeM BpemeHeM pachpocTpaHuiach Mo rokHoW AHriauu. IlepBoe
coobmienre o KapropenbHo TrHUIM B Hprnanaum ObUIO OMyOJIMKOBAaHO B
JyOnuHckol BeuepHed raszere 6 ceHTsOps. Buawane OosesHu He mpuaaid
OO0JBIIOr0 3HAYEHHS, HO MpU YOOpke KapTodess B OKTAOpE BBIACHWIOCH, UTO
OOJILIIMHCTBO KJIYOHEH THUJIBIE. OJTO BBI3BAIO NMaHUKY. B clenyromem roay
0one3Hb pacnpoctpansyiack B Mpnanauu co ckopocthio 50 MWIb B HEJETIO Ha

BOCTOK M CEBCPO-BOCTOK.
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Kaprodensnas 6one3np npunecia B EBpomy ronog v Huiery. OcoGeHHO
CUJILHO OHa OTpa3ujiach Ha cynpbe Mpnanguu. B 1845 r. nacenenue Upnanguum
COCTAaBISJIO OKOJIO 8 MWUIMOHOB 4YenoBeK. M3 HMX Uil IIEeCTH MWIJIMOHOB
KapTodenab COCTABIsUI OKOJO IMOJOBUHBI MHINEBOTO palMoOHA, a 2 MUJUIMOHA
MUTAIMCH MOYTH UCKIIOUUTEIBHO KapTodeneM. JIMMMUBIMINCE €ro, JII0IU MOTEPSITU
€MHCTBEHHBI HCTOYHHMK CYIIECTBOBaHMs. (OYEBUILBI ONUCHIBAIOT CEJICHMUS,
KUTEIH KOTOPBIX TMOXOJUIM Ha OOTSHYThIe KOXXKeW ckeneTbl. CMepTh KOCHIIa
JIOJIEW C TAaKOW CKOPOCTBIO, YTO MX HE YCHEBAIM XOPOHUTH. BoT, Hampumep,
XapakTepHOE I TOrO0 BpEMEHU OObSIBICHHE B JAYOJMHCKOM TraseTe:
«/lepeBooOpabarsiBatomias (adpuka Ha KoposieBckoil ynuiie, Kak Mbl MOJaraem,
caMo€ KpYyMHOE MpeaupHusITHE NOJ0OHOr0 poja B CTpaHe, O0ecneYruBaeT
€KETHEBHOM pabOTON B TEYEHHE IMOCIEIYIOIINUX IIECTH WJIA BOCBMHU MECSIEB C
yTpa ¥ 10 HOYU OJHOBPEMEHHO OT 16 10 20 map MUIbIIUKOB JJIs PACIIHIIKH JOCOK
JU1si Tpo0OBY». Buj rHUIOIIMX pacTeHU BhI3bIBAN Y HACEJICHHS YXKac.

3a roJ0J0M MOCHEAOBAIN €r0 HEMUHYEMbIE CIYTHUKU - UH(EKINOHHbIC
0one3nn. Hayanmach maccoBasi sMuUrpanus OCTaBLIMXCS B JKMBBIX HPJIAHJILEB B
Anrmnio  u, ocobeHHo, B CIIA. Tonmbl TONOAHBIX JIOJEH aTaKOBaIU
oTmibiBatomne u3 Mpnanguu cyna, Opocas 3emiito, AOM, a MHOT/AA U OJNU3KUX
moneit. K 1851 romy mociie HECKOJBKUX JIeT KapTodeabHON O0JE3HH HAceJICHHUE
Wpnanany yMEHBIIMIOCH HA 2 MAJUIMOHA Y€IO0BEK. «HTO 3HAYUT 30JI0TyXa, MUCal
®. DHrenbc, B CPAaBHEHUU C TEM TOJI0JIOM, KOTOPBIA MOCTUT B pe3yJbTaTe 00JE3HU
kaptodens Hpnanauio U KOTOpPHIA CBET B MOTWIY MUJUIMOH NUTAIOMIMXCS
UCKJIIOYUTENIbHO WM TOYTH HUCKIIOYUTENbHO KapToderaeM HpJaHaLeB, a JBa
MUJUUTMOHA 3aCTaBWJI DMUTPUPOBATH 3a OKeaH!». Mpianackue koioHnn B AMEpPHKE,
WPJIAHJCKUE  TOYTAJbOHBl M  HUPJAHJICKUE  IOJMLEWCKUE,  HPJIAHICKUE
NOJIMTUYECKHUE JesiTeNd, MogoOHble ceMelicTBy KeHHenu Bce OHM MOTOMKHU
YMHUpAOIMKUX OT rojioga upnanaues. B 1995 roay, yepes 150 ner mocie Havana
WpJIaHJcKoN Tparenuu, B ctonuie Wpnanmauu [[yOnune ObLTO MPOBEAECHO OYEHB
MPEACTABUTEIIBHOE  HAyYHO-IPAKTUYECKOE  COBEIIAHME  MOJ  HAa3BaHUEM

«durodropa-150».
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B XX Beke mosiBUIUCH COOOIICHHS O TOpakeHuu (HpUTohTopo30M TOMATOB.
Ceiiuac BoO MHOTHX paiioHax 00Jie3Hb BPEAUT TOMAaTaM CUJIbHEE, UeM KapTOo(eIro.

PaszButne purodToposa B erie OOIBIICH CTEICHH, YeM Pa3BUTHE PIKABUNHBI,
CBSA3aHO C TMOTOJHBIMHU YCIOBUSIMUA. Bo30yautenb O0Jie3HHM pa3MHOXKAETCS
MOJIBUYKHBIMU 300CTIOPaMH, JIJIsl CYIIECTBOBAHHSI KOTOPBIX TpeOyeTCs Biiara B BUJE
JTOXKIS WIM OOWIBHBIX poc. B Temiyro cyxyro moroay pasButue OOJIE3HU
MpeKpanaeTcs, OJHaKo, IPU CMEHE TEIUIbIX JHEH XOJIOAHBIMA HOYAMHU, YTO YACTO
ObIBaeT B aBrycTe, Bjara KOHJICHCHUPYETCS B BUIE POCHI, U MAacCOBOE MOPAKEHHUE
pacTeHui cTaHOBUTCS Heu30exHbIM. [IoaTOMY B Hapojsie rOBOPSAT, YTO TOMHUIOPHI
Ha KyCTaX KOPUUYHEBEIOT U CTHUBAIOT BCJIEICTBUE TOTO, UTO HA HUX JIerja poca, TO
€CTh CTaBAT TEJEry BIepenu Jomaan. YToOsl TUIOABl HE CTHUBAIH, UX CPBIBAIOT
3€eJICHBIMU U OCTaBJSIIOT J103peBaTh B MOMeElIeHUsIX. BcenenctBue ¢utodroposa
Poccnst ctana cTpaHol «BEYHO3ENEHBIX IOMUAIOPOBY.

biarogapsi ”HTEHCUBHOM CENEKIIMOHHOW paboTe, B MUPE CO3/IaHO OOJIBIIIOE
YHCIIO COPTOB TOMAaTa M KapTodess, UMEIOUINX pa3Hyl0 CTENEHb YCTONYMBOCTH K
dutoprope. CuHTE3UpOBaHBI BHICOKOA((DEKTUBHBIE (DYHTHUIUABI U pa3padOTaHbI
TEXHOJIOTMM UX npuMeHeHus. OJHAKO TMapa3uT HE NEepecTaeT YAUBIAThH
kaptodeneBomoB. bonee 100 ner xkaprodens B EBpomne pazMHOXKacs
UCKJIIOYUTEILHO OecnoyibiM CcrocoboM. Mukonoru, padoTaBIIME Ha POJUHE
B030yauTens Oosie3HH, B MeKcHKe, YCTaHOBHWJIM, YTO TaM OH HMEET MOJIOBOU
npolecc U 00pa3yeT 3UMYIOIIHUE 300CIOPbI, KOTOPBIE COXPAHSIIOTCS B moyBe. (s
IPOTEKaHUs MOJIOBOTO Mpoliecca HEOOXOAUMO CIUSIHUE 0CO0eH, UMEIOIINX pa3HbIe
TUTBl CHApUBaHUs, KOTOpble Ha3BaHbl Al u A2. HccienoBaHue eBpONENCKHUX
oco0eil moka3ano, YTO BCE OHU MMEIOT THUM crniapuBaHus Al W mO3TOMYy HE MOTYT
BCTYIAaTh B MOJIOBOM Ipoliecc U GopMupoBaTh 300cnopsl. [la onu, Bpojae Obl, 1 He
HY)KHBI, Beb UMeeTCs KOM(OPTHBIN crocod 3MMOBKH B 3apa)KCHHBIX KITYOHSIX.
OpnHako mocne Toro, kKak B MeEKCHKe B pe3ylbTaTe padoThl MEXIyHAPOIHOTO
KOJUIGKTUBA VYYEHBIX OBLIM pa3paboTanbl 3(PGEeKTUBHBIE MEpbl OOpPHOBI C
dutodpropozom, 3Ta cTpaHa M3 HUMIOPTEpAa CcTaja MHUPOBBIM SKCIOPTEPOM

kaprodens. C MekcMKaHCKMUMH KIIyOHs MU B cTpanbl Ctaporo CBeTta momayiv u
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ocobu BO30ynuTens, uMerlmue Tun crnapuBaHus A2. Bo3HUKIM 300CHOpBHL,
KOTOpBIE€ MPUOOPENN BaXKHOE SIUAEMHOIOIMUECKOE 3HAUEHUE: Mapa3uT MOJIy4nI
BO3MOYKHOCTh 3MMOBATh HE TOJIBKO B KIYOHSIX, HO MU B IMOYBE M B CEMEHAX
3apakKCHHBIX IUIOJOB ToMaTa. B cBsA3M ¢ »TUM Oosie3Hb CTaja MOSABIATHCA Ha
ToMarax B Ooyiee paHHUE CPOKM, YeM Ha Kaprodene (A0 3TOro MEepBUYHBIM
UCTOYHUKOM HWHGEKIUd ObIM KapTodenbHble KIyOHH, MOSTOMY Ha ToMmaTax
00Je3Hb MOSBISUIACH B pe3ysIbTaTe Iepesera CIop C JIUMCThEB KapTodens), U
MOBBICHJIACh €€ BPEJOHOCHOCT.

®durodTophl NOpaXXaroT HE TOJNBKO KapTodenb U ToMaT. MHOTOYUCIIEHHbIE
BUJIbl 3TOTO POJIa BBI3BIBAIOT CEpPhE3HEHIINE 3a00JI€BaHUS IPEBECHBIX PACTCHUM.
Ecth ¢utodropsl, nopaxaromue s0JI0HH, aJTbMbI U T€BEU (KaydyKOBbBIE J€PEBBS).
durodropa, nopaxaromiasi KOPpUUHOE JEpeBO Ha ocTpoBax MHmoHe3uu, nomnas B
ABCTpanuio, BbI3BaJla TaM MacCOBYIO TMOENb 3BKAJIMNTOB. A HEAABHO IMOSBHIICA
HOBBII, HEU3BECTHBIA paHee YYeHBbIM BUJ PUTOPTOPHI, KOTOPHIN BbI3BAJ OOJIE3HB,
Ha3BaHHYIO «BHe3amHas rubenb ayOoB». Ilog ee pgelicTBUeM HayaldM YChIXaTh
uensie nyopassl B CLIA, Kanane, 3anagnoit EBpone. [lopaxkaer oHa HE TOJBKO
nyObl, HO U POJIOJICHAPOHBI, KAJIMHY U JpyTUe JIepeBbs U KycTapHUKU. bena u B
TOM, YTO ATOT BO30yAUTENb, KaK U MHOTHE Apyrue Buabl purodTop, KpaiiHe
CJIOHO BBIJIETIUTh B UUCTYIO KYJBTYpPY, IO3TOMY YCTAHOBHUTH MPUPOTY BHE3AITHOM
00J1e3HU JepEeBbEB MOUTH HEBO3MOXHO. Ceifuac 1 He BbIAENAIOT. [IpocTo co3nanu
JUArHOCTUYECKHE CHUCTEMbI JUIsl YCTAaHOBJICHMSI TMPUCYTCTBUS pa3HBIX BHJIOB
dbuTodTOp B cydCTpaTe MOJIEKYISIPHBIMU METOIAMHU.

PaspymnrensHble rpuOHble SNUGUTOTHM MPUBOAMIN K  CIEAYIOLIUM
MOCJIEJICTBUSIM:

K MmaccoBoit rubenu HacelaeHHsS OT ToJIoJa M COINPOBOXKIAIOIIUX TOJIOJ
Ooone3Hedi. B rmaBe 5 mpuBeneHnl ngaHHbie 00 smuduToTHH (PuTOGTOPO3a
kaprodens B Mpnanauu B cepenune XIX Beka, nmpuBeauieil k ru0einn MUIMOHA
JKUTEJIEW ATON CTpaHbl M 3MUTpAMU B AMEPHUKY NoyTopa MUUIMOHOB. K ere
0oJiee CTpalIHbIM MOCIEACTBUAM MPUBENA SNU(UTOTUS TEIBMUHTOCIIOPHUO3a pUca

B 1942 1. B benranmuun. Heypoxaili puca, NpakTUUECKH €IUHCTBEHHOMN
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IIPOJIOBOJIBCTBEHHOM KYJBTYPBI 3TOM 4acTu MHIMK, 3aCTaBUII MECTHOE HACEIECHUE
NOKUAATh JEPEBHU U yXoauTh B ropoaa KanekyrTy u [lakky, rae takxke ObLIO
HEYero ectb. A aHrnumiickomy mnpaButenbcTBy (MHmms B TO Bpemsi Obuia
aHTJIMIICKOM KOJIOHMEN) ObUIO HE O MOMOIIM TOJIOAAIOIIMM OHO OBLIO 3aHATOU
BOMHOI C HEMIAMH W SIIOHUAMU. B KOHIE rojga Bce JOpPOrd ObLIM YCESHBI
TpyHaMu TOJIOAAIOIINX TOru0II0 6oJiee IBYX MUJUTMOHOB YEIOBEK.

K 3ameHe 30H BbIpallMBaHHs BaKHBIX CEIBCKOXO3SIMCTBEHHBIX KyJIbTYp. B
rmaBe 5 ObUIO yK€ paccKa3zaHO, KaK IMOJ BIUSHUEM SMU(UTOTUUA pP>KAaBUHMHBI
OCHOBHO€ MPOU3BOACTBO KO(e NEPEMECTUIIOCH U3 IOr0-BOCTOUHOM A3nuu (OCTpoBa
[e#inon) B FOxHYI0 AMEPUKY.

K wu3MeHenuto manamadToB Ha OoJblIMX TeppuTopusix. B rmaBe 2
YIOMUHAJIOCh O BO30yAMTENEe paka Kopbl KamTaHoB TIpubde Kpudonexrtpus
napaJutuka. Yepes HECKOJIBKO JIeT mocie mnomnagaHus rpuda B CeBepHYIO
Amepuky npousouuio noutu 100 %-e nopaxeHue KalmTaHOB, yCbIXaHUE U THOEIb
JIEPEBBEB BBIIIE NOPaXEHHOro MecTta. CHSITHE aNMKaJIbHOIO JOMHUHHUPOBAHUS
BCJIEACTBUE THOETU BEPXYLIKU JEpEBa BBI3BAJIO MPOOYXKACHHUE CISIMIMX MOYEK B
IpUKOpHEBOM vactu nepeBa. Ho orpacraromme moberu, 1ocTUrHYB 15-1eTHero
BO3pAacTa, BHOBb IOpPaXajlucCh, W HX BEPXYUIKH YCbIXalu. B pesynbprare
MpolIeAmnuX dSMUPUTOTUN KalllTaHOBbIe Jieca B BOCTOYHbIX mitarax CIIIA
IIPEBPATUIINCH B KYCTAPHUKOBBIE ITyCTOLIH.

K maccoBbIM OTpaBiIeHHUSIM TIOAEH MUKPOTOKCUHAMH.

Koneuno, tepners mogoOHbIe O€CUMHCTBA TPUOOB JIOAM HE MOTJIU, U BOT
y)ke 0Oojee cTa JeT MHOXXECTBO YYEHBIX — MHKOJIOTOB M (PUTO NAaTOJIOIrOB,
I€HETUKOB, OMOXMMHUKOB M XUMHUKOB — pa3paldaTblBaeT CHOCOOBI 3allUThl
pacTeHuid OoT OoJie3HEW, a MHOTOYHUCIIEHHbIE (UPMBI BO MHOTMX CTpaHax MHpa
3aHSTHI TPOU3BOACTBOM YCTOMYMBBIX K OOJIE3HSM COPTOB PACTEHUN U XMMUYECKUX
CPEACTB UX 3aILUTHI.

Haumnas ¢ 20-x rogoB NpoONUIOrO CTOJIETHSI, BEJIMKUN PYCCKHM YYEHBIH
H.N.BaBuiioB ctan coOupaTh B pa3HbIX CTpaHax, KOTOPBIE, COMVIACHO €ro YUYEHHIO,

OBLTM TEHETUYECKHMMH IIeHTpaMu (OPMUPOBAHUS TEX WJIM WHBIX BUIOB
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KyJIbTYPHBIX PAacCTEHUM, CEMEHAa MECTHBIX COPTOB M BHUJAOB M INPHUBO3UTh UX B
JlenuHrpana, B MHCTUTYT PACTEHMEBOJCTBA, KOTOPBIA OH Bo3riaBisil. CemeHa
BBIPAIIMBAIA HA OINBITHBIX MOJSX M OLEHUBAJIM BBIPOCLIME PACTEHUS IO Pa3HbIM
IpU3HaKaM, B TOM 4YHCII€ 110 YCTOMYMBOCTH K Ooje3HsM. 3areM BaBuioB cran
NOCBIJIATh B 3KCHEAMUIHMH MO cOOpYy CEMSH CBOMX COTPYIHHMKOB, U BCKOPE 3THUM
CTaJli 3aHUMATbCsl yueHble Bcero mupa. B pesynbraTte mogoOHBIX paboT ObLIN
COOpaHbl OrpOMHbBIE KOJUIEKIMM BHJIOB M HPUMHUTHUBHBIX, MECTHBIX COPTOB
pacTeHuil, W BBIJIEIEHBI Cpeld HUX (POPMBI, YCTOMUMBBIE K OOJIE3HSAM. 3aTeM
TCHETUKU ONPENEIWIM, CKOJBKUMH T€HaMH OIPENENseTCsl yCTOMYUBOCTh
UCCIIEyeMOro obpaslia pacTeHUs K OOJIE3HH, U Ha KAKUX XPOMOCOMax 3THU I'€Hbl
pacnoyiokeHbl. bbulM  pa3paboTaHbl METOJbl IEpeJaud d3TUX TIE€HOB B
KyJIbTUBUPYEMBIE cOpTa. Tak CEJeKIMOHEphl CO3AaBald yCTOMYMBBIECOPTA
CEJIbCKOXO3SIICTBEHHBIX ~ PAaCTEHUM, KOTOpPbIE 3aHMMAIOT cedyac OOoJbIINe
noceBHble momaau. OIHAKO HapsAay € HECOMHEHHBIMHU YCIIEXaMH, CEJIEKIUs
YCTOWUYUBBIX COPTOB 3HAJIA W COKPYIUIMTEJbHBIE IpOBaJbl. J[eqo B TOM, 4YTO
CKOPOCTb 3BOJIIOLIMM PacTeHUi (a cenekuus, no Belpaxkenuto H. Y. BaBuiosa, 310
HBOJIIOLIMSA, HampapisieMas 4YeJIOBEKOM) HECPAaBHHMa CO CKOPOCTBIO 3BOJIIOLUHU
rpuboB. B ron pacreHue AaeT OaHy reHepaluio ceMsiH (IpH BbIpalllMBaHUU B
(GUTOTpOHAX C PEryysueil TemmnepaTypbl BIAKHOCTH M OCBELIEHHOCTH MOYHO
HOJyYUTh B TOAY HECKOJbKO TMOKOJEHWH OTIENbHBIX BHJIOB PacTeHUil), a Ipud
oOpasyet naecsaTku reHepaiuit. OIHO pacTeHre oOpa3yeT AECSATKH, PEAKO THICSUU
CeMsiH, a TpuO B OJHOM MsAiTHE (HOpMHUPYET COTHH ThicsAsd criop. IlosTomy penxue
TeHETUYECKUE M3MEHEHMsI, MaJOBEPOSITHbIE Yy pacTeHHi, oObIuHBI y rpubos. U
OYCHb YaCTO HAOJIIONAUCh CUTYyalldH, KOTJAa YCTOMUYMBBIM COPT, HA CO3JaHUE
KOTOPOI'O YIUIA TOJABI, BCKOPE MOCIE Hayala KOMMEPYECKOrO BbIPALUBAHUS
MOpakajcsi HOBBIM ILITAMMOM I'pruba-napasuTa.

Ha nomomp cenexuuu npuiia MoJekyisipHas Ouonorusi. Bo-mepBbix,
UCCJIEIOBAHMS MOJIEKYJIIPHBIX MEXaHHU3MOB B3aMMOOTHOIIEHHUI rprda U pacTeHUs
MO3BOJIMJIM YCTAHOBUTH, KAKME MOJIEKYJIbI NTapa3uTa (MX Ha3bIBAIOT AJIMCUTOPAMHU)

Y3HAKOTCS YCTOMYMBBIM K HEMY PAaCTEHHEM, KAKOBA CTPYKTypa PELENTOPOB ITUX
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AIUCUTOPOB, KAKUMH IyTSIMH CUTHAJ TPEBOTH MEPENAECTCS B AP0 PACTUTEIBHOU
KJIETKU U KaK WU3MEHSETCS SKCIPECCUS SIAEPHBIX T€HOB, HAKOHELI, KAKUE BEIIECTBA,
yOuBaroIue napa3uTa, HAQUMHAIOT CHHTE3UPOBATHCS B 3apakeHHOM KieTke. Bo-
BTOPBIX, OBLIM pa3pabOTaHbl METOAbl T'€HHOW WHXKEHEPUHU, KOTOPbIE MO3BOJIUIH
NIEPEHOCUTD B IIEJIEBOE PACTEHUE I'€HbI HE TOJIBKO M3 OJM3KOPOJCTBEHHBIX BUIOB
(3TO yIaBaJioch M C MOMOIIBIO CKPEIIMBAHUN), HO U U3 JIIOOBIX OPraHU3MOB, TJIE
JKeaTellbHbIe TeHbl ObUIM HaWJeHbl — U3 OakTepuil, rpuOOB, )KUBOTHBIX. TO €CTh
MOJIEKYJISIpHAsi OMOJIOTHS TTO3BOJIMIIA CO3AAaTh METOAbl KOHCTPYHUPOBAHUS HY>KHOTO
Merabonu3ma pacteHus. [lpoctoit mnpumep: Trpud CKICPOTUHHUS BBI3bIBACT
3arHUBaHUE MHOTUX pacTeHud (Oemyro rHWIb). OH YacToO pa3BUBACTCS Ha
KOPHEIUIOAaX MOPKOBH B BHJIe O€J0ro Ba3000pa3HOr0 MHUUENHS, MOKPBIBAIOIIETO
3arHuBIIMK y4yacTok kopHs. Eme B XIX Beke AHTOH ne bapu ycraHOBWII, 4TO
TOKCUHOM 3TOro TIpu0a, yOMBAIOIIMM KIETKH pPAacTeHUs, SBISIETCS IPOCTOE
COEJIMHEHHE — Il[aBeJieBasi KUCJIOTa. Y OJHOrO BUAa OakTepuil ObLT OOHapyX eH
(depMeHT OKcallaTAETUA- OpOreHe3a, pa3pyLIarolUil IIaBeJleBYI0 KUCIOTY. ['eH,
KOJUPYIOIIUNA 3TOT (pep-MEeHT, ObLI MEPEHECEH T€HHO-UHKEHEPHBIMH METOJaMU B
MaJIeHbKOE pacTeHue pe3yxy (Apabuponcuc), yaoOHOe i TEeHEeTHYECKHX
uccienoBanuii. ['eHHOMOIM(DUIIMPOBAHHBIHAPAOUIONICUC CTal MNPOAYLIMPOBATH
dbepMeHT W TpuoOpes YCTOWYMBOCTH K Oenod TrHuiau. Tak 4YTo 3a TEHHO-
WH)XCHEPHbIMU pacTeHussMU Oynayuiee. be3 HUX YelnoBe4ecTBO, UYHUCICHHOCTh
KOTOpPOTO pacTeT, a I[IOCEBHbIE IUIOLAAM TMOCTOSHHO H3BIMAIOTCA IO
HECEIbCKOXO35ICTBEHHOE MCIOJIb30BaHUE, HE IPOKOPMHUTb. A CTpax nepen
T€HHOMOJIM(ULIMPOBAHHBIMU ~ PAaCTEHUSIMU  OObIBaTeJIed  IOJOrpEBaeTcsi He
HAay4YHBIMU JaHHBIMH 00 HX Bpelne (TakuxX JaHHBIX HET), a, KakK BCeria,
NOJINTUYECKUMHU (HE TIOMAEM Ha II0OBOAY y AaMEPHUKAHLUEB, KOTOPBIE XOTAT
UCIIOPTUTh TEHO(POHJ PYCCKUX JIIOJEH) WM DKOHOMHYECKHUMHU (KOMY Ke
XUMUYECKHE (UPMBI CTaHYT MpoOAaBaTh MECTUIMABI, €CIU pacTeHuss OyayT
YCTOMYMBBIMU K OOJIE3HAM U BPEIUTESIM) MOTHBAMH.

Hpyroii myTh CHW)XEHHS BPEAOHOCHOCTH (PUTOMATOT€HHBIX TI'PUOOB

YHHUYTOKCHUC HX C ITOMOLIIbIO (1)YHFI/II_[I/II[OB., XUMHUYCCKas 3aluTa paCTeHI/If/'I.
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XUMHS TNPUXOJUAT HA NOMOLIb. VcTopus XUMHMYECKOW 3allUThl PACTEHUU OT
OoJe3Hel Mpolilia HECKOIBKO 3TAIOB.

[TepBbIil ATam -HCMOIB30BaHWE B KauecTBE (YHTHUIMIOB HEOPTAaHMYCCKUX
BEIIECTB U, MPEXKAEC BCEro, KOpPOJIEBbl (YHTHIMAOB B MPOUUIOM OapOOCKOi
KUIKOCTH, BBeneHHOU eme B XIX Beke (paniryzom Mwumnapnae mis 3aniuThl
BUHOTPAHUKOB OT OOJE3HW MIJIBIO, BBI3BIBAEMON OOMHIIETOM ILIa3MoIapa.
JlelicTBytolee Hayayio OOPAOCKOM JKUJIKOCTH - MOH MEAM B COCTaBE MEIHOIO
Kyropoca (cepHokuciioi Mmean). Ilockonbky MeAHBIN KyIOpOC BCIAEACTBUE KUCION
pEaKUUU OKHMIaeT JUCThS, €r0 HEUTPaIU3YIOT M3BECThIO. KpoMe Menu BBICOKYIO
TOKCUYHOCTH JUIsl TPUOOB MPOSIBISIOT M JPYrHe METaUIbl, MOATOMY B COCTaB
MHOTHX T[pernapaTtoB, NPUMEHSIEMBbIX Uil o0e33apaKMBaHUs CEMSIH OT
MOBEPXHOCTHOW TpUOHOM MHGEKINH, BXOauIa pTyTh. PTyTHBIE mpemnapaTsl ObUIN
OTMEHEHbl IO JKOJOTUYECKUM COOOpaKEHMSIM, BCIIEJICTBUE HAKOIUICHUS
TOKCUYHOMW [IJI1 MHOTHX >KMBOTHBIX U MUKPOOPraHU3MOB PTYTH B OKPYXKarOLIEH
cpene, a MEIHbIE BCIICACTBUE TIOPOTOBU3HBI MEJI U €€ COJIEH.

Crnenyroomumii 3Tanm CBsi3aH C OTKPBITUEM (PYHTMUMIHBIX CBOMCTB MHOTIHMX
OpraHMYECKUX COCAMHEHUN. DTU BellecTBa O0JAJA0T MIHUPOKUM aHTU TPUOHBIM
CIIEKTPOM JEWCTBHUSI M HU3KOM TOKCHUYHOCTBIO ISl PACTEHUN W TETUIOKPOBHBIX
KUBOTHBIX. WX mNpuUMEHEHHE TMO3BOJUIO COKpPaTUTh pPacXoibl ACHUIMTHBIX
METAJUIOB JUISl HYXJ[ CEJIbCKOTO X034MCTBA U YIIPOCTUTH MPOLECCHI IPUTOTOBJICHUS
U MpUMeHeHus pabouyux pacTBOpPoB (PyHrunmuaoB. OTKPHITHE BCE HOBBIX KJIAaCCOB
OpraHUYEeCKUX  (PYHTUIIUIOB  BBI3BAJIO  CO3/IaHUE  MOIIHOW  XUMHUYECKOUN
ITPOMBIIIJIEHHOCTH, CBSI3aHHOW C MX MPOU3BOACTBOM, B KOTOPOM 3aHSTHI AECITKU
THICSIY YEJIOBEK W KOTOpask €XEroJHO IMPOU3BOJUT M MPOJAECT MNPOIYKIHIO
CTOMMOCTBIO COTHM MUJUIMOHOB JOJUIAPOB.

Tpetuii 3Tan cBsi3aH C OTKPBITUEM (YHTULHMIOB CHUCTEMHOrO JICHCTBUS.
Jlemo B TOM, 4YTO WCIOJB3YEMbIE Ha TIEPBBIX OJTamax OPraHUYECKUE U
HEOpraHu4eckue (YHTHIHUABI, B CYITHOCTH, (DYHTHIIMIAMH HE SBISIOTCSA. Bean
WOHBI PTYTH WJIA M€ TOKCUYHBI JJIs JTHOOBIX KJIETOK, Oy/Ab TO KJIETKH rpuda Wiu

pacTeHusi, OHM YOWBAIOT TpUOBI, HO HE O00paOOTaHHBIE MMM PACTCHUS TOJHKO
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IIOTOMY, YTO pacTUTEIbHAS TKaHb 3alIMILECHA OT IPOHUKHOBEHHUS B HEE Iperapara
KyTUKYJIIPHBIM IIOKPOBOM. A OTCIOAA CIEAYyeT, 4TO TaKOoro poja (hyHTHLKIbI
OecCHIIbHBI IPOTUB MPOHUKIIETO BHYTPb PACTUTEIBHON TKAHU IPUOHOTO MULIEHS,
100 HE MOT'YT IPOHUKHYTb BCJIE 3@ HUM. DTO CO3/1a€T HEOOXOAUMOCTh POBOJIUTh
OINPBICKMBAHMS PaHbLIE, YEM MPOU30MAET 3apaKEHUE PACTEHUsI, © MHOTOKPATHO B
TEUCHHE JieTa TOBTOPIATH 00paboTku. Cuctemuble (YHTULIUABI CIIOCOOHBI
IIPOHUKATh B pAacTEHHWE, MUTPUPOBATH B HEM U, BCIEIACTBHUE CEJIEKTHUBHOIO
JEUCTBUS HAa CTPYKTYpPHI rpuda, HO HE pacTeHUs], yOUBaTh TPUOHON MUIICIIHIA.
CenexTUBHOCTh CUCTEMHBIX (DYHIMIMIOB OO0YCJIOBIEHA Clenu(UIecKoi
TOKCUYHOCTBIO JJIs1 OT/I€JIbHBIX 3BE€HbEB 0OMEHA BELIECTB, KOTOPHIE MPUCYTCTBYIOT
y TpubOB U OTCYTCTBYIOT y pacTeHuil. Hanmpumep, o0s3aTenbHbII KOMIIOHEHT
KJIETOYHBIX CTEHOK MHOTUX TIpUOOB, XWUTHH, OTCYTCTBYET Yy pPacTEHHUH.
AntubuoTuknonuokced. O mnpenarcrByer pabore ¢(epMeHTa XUTHHCHHTETA3bI,
KOTOpas CKJIAJbIBA€T JUIMHHYIO LE€NOYKY XHUTHHA U3 OTIEIbHBIX MOJIEKYI
MOHOMEPOB, IO3TOMY IOJMKCEH MPOHUKAET B PACTEHUE YOMBAET B HEM MUIIEIUI
rpu0a, HO HE OKa3bIBAET TOKCUYECKOIO JIEUCTBUS HA pacTUTENbHbIE KieTku. Kak
yKe ObUIO CKa3aHO B MpEAbIAYLINX IaBaxX, B MeMOpaHe I'puOOB OTKIIaJbIBaeTCA
AProCTEPUH, KOTOPBIN OTIMYAIOTCS CTPYKTYPHO U OT (PUTO CTEPUHOB PACTEHU, U
OT XOJIECTEPUHA MJIEKONMMTAIOMIMX. B YacTHOCTH, OJMH W3 3TaloB OMOCHHTE3a
3ProcTepruHa pe1ycMaTpUuBaeT OTpEe3aHue METENBHON IpyIIIBI
(memetunupoBanue) ot 14-ro aToma yriepoja MOJICKYJIbI-ITPEAIIECTBEHHUKA. DTO
IPOLECC OCYLIECTBISIETCA CHelualbHbIM (pepMeHTOM. CHHTE3MpPOBAHO MHOIO
XUMHUYECKUX COEIMHEHUN, KOTOpble HHIMOUPYET JaHHBIA (PEPMEHT U, TEM CaMbIM,
CTaBUT OJIOK Ha MyTH OOpa30BaHUs MOJIEKYJbl 3ProcTepuHa. DTH COEIUHEHHUS
CTaJId OCHOBOM MHOTUX (DYHTMIIUJOB, IPUYEM HE TOJIBKO CEIbCKOXO3SIMCTBEHHOTO
MCITIOJIb30BAHUS; OHU BXOJIAT B COCTAaB MHOTMX Ma3eil, MpoJaBacMbIX B alTeKax B
KauecTBEe CpelCTB OOphObl C TPUOKOBBIMU 3a00JEBAHUSIMH HOT, HANpUMED,
asm3wia. O4eHp oMy PHBI FPYIIIBI XUMUYECKUX MTPENApaToB, CBA3bIBAIOIINECS C
0eJIKoM TyOyJIMHOM, U3 KOTOPOIO MOCTPOECHBI MUKPOTPYOOUKH KJIETOYHOTO LUTO

CKCJICTA, PACTATMBAIOIIHC K ITIOJIOCAM XPOMOCOMEI B ITPOLCCCC ACIICHUA KICTKH, U
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BJIOJIb KOTOPBIX OCYIIECTBISETCA TPAHCIOPT MHOTMX BEUIECTB B KJIETKaX.
CoeauHeHue d3TUX TMpenapaToB ¢ TyOylnuHOM TpuOOB U HEKOTOPBIX
0ECO3BOHOYHBIX JKUBOTHBIX OCYIIECTBIISIETCS B KOHUEHTPALMIX, HA HECKOJIBKO
MOPSIJIKOB 00JIee HUZKUX, YEM C TYOYJIMHOM PacTEHUI U MO3BOHOYHBIX KUBOTHBIX.
3HaYUT, MOXKHO TMOAOOpaTh HJs 3allUThl PACTEHUH TaKhe KOHIEHTpPALUU
npenapara, KoTopble OyJlyT TOKCUYHBI JJis1 TpUOOB, HO HE IS pacTeHuil. Co3/1aHbl
TaK)Ke Ipernapartbl, OJIOKHpYIOLIME CHHTEe3 TrpuOHOro MenanuHa. Kak yxke
HEOJHOKPAaTHO OBUIO CKAa3aHO, MEJIAHWH OTKJIAJbIBAETCS B KJIETOYHBIX CTEHKAX
MHOTHX TpUOOB, @ Yy HEKOTOPBHIX (UTOMATOIE€HHBIX TPUOOB ISl BHEIPEHUS B
pacTeHue  HeoOXoauMa — MexaHu3anus  MHGEKIUMOHHOW  rudbl;  Oeblid,
HEMEJaHU3UPOBAHHBIN MUIEIHI pacTET MO MOBEPXHOCTH JIUCTA, HO HE BHEJIPSAETCS
BHYTPb. A psJl XUMUYECKUX COCTUHEHHUM OJIOKUPYET KIIIOUEBOI (pepMEHT cuHTE3a
oenkoB PHK-nmommmepasy, mnpuueM TOJBKO Yy OOMHIIETOB, IOATOMY TaKHe
COEJIMHEHUS HCHOJB3YIOTCS sl OOprObl ¢ BO30OyauTensiMU (UTODTOPO30B H
JIO’KHBIX MYYHHUCTBIX POC.

Opnako cucremMHble (QYHTHLIMIBI HMMEIOT CEpPbE3HBbId  HEAOCTATOK,
BBITEKAIOUIMI M3 CaMOM MX CYIIHOCTH, — CHELU(PUUECKHEe MUIIEHH B KIIETKE
rpuba. I3MeHeHne CTpyKTypbl MUILIEHU B pE3YyJIbTaTe MyTAaIlMd MOKET MPUBECTH K
TOMY, YTO MUIIEHb, IPH COXPAHEHUHN CBOMX OMONOrMYeCKUX (YHKLIUN MepecTaHeT
CBs3BIBaThCS ¢ (yHrunuaoMm. Hampumep, ¢yHrunug OeHOMWIT (OJHO M3 €ro
KOMMEpPYECKUX Ha3BaHMM — (yHIa301) aKTHUBHO CBSI3bIBAaETCA C O€IKOM
TyOyJIMHOM Yy TpuOOB, OJAHAKO €CTh Macca OpPraHU3MOB, HMEIOLIUX B KJIETKax
TyOyJIMH, HO YCTOWYUBBIX K JEHCTBHIO OCHOMMJIA BCJIEACTBUE TOTO, UYTO I UX
CBSI3bIBaHUS TPEOYyeETCsl ropa3io 0oJiee BHICOKAs KOHILEHTpaIMs OeHOMUJIA. 3HAYUT
U y rpubOB BO3MOXXKHa MyTallus B T€HE, KOHTPOJUPYIOLIEM CHHTE3 TyOyluHa,
KOTOpasi CHU3UT BO3MOXHOCTH CBSI3bIBAHUSI M CHENAET TPUO YCTOMUYMBBIM K
bynrunuay. Takux YCTOMYMBBIX K OCHOMMIYy IITaMMOB TIpUOOB  OBLIO
OOHapy>XEHO OYEeHb MHOTO0, BCJIEJICTBUE YEro IMpemapar Mocjie HECKOJbKHUX JIET
UCIIOJIb30BaHUs NOTEPsT CBOIO A (PeKTUBHOCTD. [103TOMY NMPUMEHATH CUCTEMHbIE

npemaparel Haa0 OCTOPOKHO, C HMCIIOJIb30BAHHCM CIICHHAJIBHBIX CTpaTeFHﬁ,
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HaIpaBJIEHHBIX Ha TO, YTOOBI HE JOMYCTUTh WM XOTSI Obl CHU3UTh CKOPOCTb
HAKOIUIEHUsl PE3UCTEHTHBIX IITaMMOB B TIpUOHBIX mnonyisuusax. CuctemHble
GyHrUIuAb XUMAYECKue (UPMBI BBITYCKAIOT TOJBKO B CMECH C KOHTAKTHBIMHU,
KOTOpbIE HECHEUM(PHUUHBI W HaNpaBiICHbl Ha YHUUYTOXKEHHE IITaMMOB TI'pHOOB,
PE3UCTEHTHBIX K CHCTEMHOMY KOMIIOHEHTY CMecu. [TpeOyercd Takxke
HEMPEPBIBHBIA ~ MOMCK  HOBBIX  KJIACCOB  XMUMHUYECKMX  COEOUHEHUH,
00ecreunBaIOIINN YaCTyI0 CMEHY CUCTEMHBIX (DYHTMIIUJIOB.

[IIupokoe ucnonb30BaHUE (PYHTULINUI0B MOXKET MPEACTABUTH ONACHOCTD JJIS
caMHX pAacTeHUH (BCIEACTBHE (PUTO TOKCHUYHOCTH, OOpa30BaHUs OKOTOB Ha
JUCTBSIX), TOTpeOUTENel pPACTEHUH YeIOBEKa M  CEJIbCKOXO3MCTBEHHBIX
KUBOTHBIX (BCJIEICTBHE HAJM4Msl OCTAaTKOB MECTUIMAOB B MPOAYKUUH) U
OKpy>Xarolleld cpenbl (BCIEICTBUE MUTpPAllMM B IIOYBE, BOJAE U BO3AYyXE U
OTpaBJIEHUSI OPTAaHU3MOB HE MHILECHEW MOJE3HBIX MUKPOOPIaHU3MOB, HACEKOMBIX
u npouux). IloaToMy B oOlIecTBe pa3BUTO OTPUILIATEILHOE OTHOUIEHHE K
XUMHUYECKOM 3alllUTe€ PACTEHHH, ITOAOrPEBAEMOE TAaKMMH TI'PYNIIHPOBKAMM, KaK
3€JICHBIE.

[IaTpaecaT ner Hazax Obula OMYOJMKOBAaHA KHHUTAa AaMEpPUKaHCKOM
xKypHanuctku Peiiuen Kapcon «be3monBHas BecHa», B KOTOPOW, HA OCHOBaHUHU
00JIb1IOr0 COOpAHHOTO MaTepurala, ObUT CAelIaH BBIBOJI, UTO, COXPaHsis HbIHEITHUE
TEMIIBl XMMH3alHdNd CEJIbCKOIO0 XO34KCTBa, MBI PUCKYEM CTaTh CBHUACTEIAMH
CTpAILHOM BECHBI, KOTJ]a HE 3alIBETET HU OJIMH LIBETOK U HE 3alI0€T HU OJJHA NTHULA.
Knura Oblla HamMcaHa HacTOJIBKO SApPKO U yOEQUTENbHO, YTO IpOU3BeENa
BIIEYATJIEHUE pa3zopBaBiieiics 60MObl. ['opoxaHe cTaiau OTKa3bIBaThCs MOKYIATh
00pabOTaHHYIO SAJOXUMHKATaMU MPOIYKLHUIO, (PepMephI MEPECTaN UCIOJIb30BaTh
NECTULIMIBI, (eiepaibHOE MPaBUTEIBCTBO 3achlaid OECUMCIEHHBIMU 3allpOCaMH,
OBLIIM CO3/aHbl MPABUTEIHLCTBEHHBIE KOMUCCHUU U3 KOMIIETEHTHBIX CIELUAIUCTOB.
ABTOp KHUTH MOJBEPIJIach *ECTKUM HaIaJKaM CO CTOPOHBI MpeAcTaBUTENIEH
bupmM, 3aHUMAIOUIMXCS MPOU3BOACTBOM IECTULUIOB, YYEHBIX-DHTOMOJIOTOB U
¢buto matosioroB. 3HaMEHUTHIM amepukaHckuii ¢guro matosor J[x. Xopcdosn

ooBuHMI Kapc oH B pa3pylieHHH aMEpPUKaHCKOTO CEIhCKOTO X03sicTBa. UTO ke
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Mbl BUJUM, CIYCTs TIOJIBEKa IOCiE MyOiuKanuu KHUTU rapcoH? Cenbckoe
XO34MCTBO HE pa3pyll€HO, MPOU3BOJACTBO U IPUMEHEHUE TMECTULHJIOB
npoaospkaercsa. Ho, mon BiussHuEeM OOIIECTBEHHOW KPUTHUKU, U B TOM YUCJIE KHUTH
Kapc oH, a Takye BCIEICTBHE BO3HUKIIMX B MOCIJIEIHUE TOJbl HOBBIX 3HAHUW U
TEXHOJIOTUI YUYEHBbIE€ Y IPOU3BOJUTENIN MECTULHUIOB CTaIU 00JIee OCTOPOKHBIMH.
[Ipenyiaraemple XMMHKaMU Ipenaparbl CTaldd IMOJBEpraTbCs Tropasno Oojee
pPa3HOOOpa3HBIM  HUCHBITAHMUSM, TMPEXKAEC YeM MOoJydald pa3pelieHue K
IIPOU3BOJICTBY, 4, CIECIOBATEIBHO, CTOMMOCTh OJHOTO Ipernapara OT HEPBUYHOTO
CUHTE3a JI0 BBIITYCKa Ha PHIHOK BBIPOCIIA HA MTOPSIKH.

Haxkonen cinenyrommil 3tan B NPUMEHEHUH XUMUUYECKUX CPEICTB 3aLLUTHI
pacTeHuii OT TpUOHBIX OOJE3HEH — UCIOIb30BaHUE COCAMHEHUMN, KOTOPHIC HE
yOHMBaIOT TpUOBI, TO €CTh HE (YHTHUIMIOB, KaK TaKOBBIX, & BEIIECTB, KOTOPHIC
BMEIIMBAIOTCS BO B3aMMOOTHOIIEHUS MEXJYy PacTeHHWEM M TpuOOM-TapasuToM,
MOBBIIAIOT TOTEHIMAA YCTOMYMBOCTA MEPBOrO WM CHUKAKOT MNOTEHIHAI
[IATOTEHHOCTU BTOPOTO. DBplllle TOBOPUIOCH O XUMHYECKUX COCIUHEHUSIX,
BMEIIMBAIOIINXCS B CUHTE3 TpUOHOTO MenaHnuHa. OHU HE TOPMO3ST pOCT Ipuda u
HE YMEHBIIAIOT HMHTEHCUBHOCTb €T0 CIIOPOHOLIEHHUs, HO HE IIO3BOJISIIOT €My
BHEAPATHCS B TKAHb PACTCHMUSI.

«CoBpeMEHHBIN HHTEPEC K CUCTEMHBIM (DYHTUIIMIaM BHYIIWI MBICTb O TOM,
YTO MOTYT OBITh HAMJIEHBI MaTepUalibl, YCHUJIUBAIONIUE BPOKICHHBIC MEXaHU3MbI
YCTOMYMBOCTU K OoJe3HsiM. Takue OTKPBITHS OyAyT YCKOPEHBI TMpHU JIydllieM
MOHMMAHUU MEXaHW3Ma OMNO3HAHUS Napa3HTOM YCTOMYMBOTO XO35IMHA». ITO
Harcan 40 JeT Ha3a] W3BECTHBIM aHTIMHCKUN (PUTO MATOJOT U reHeTuk Ilutep
Jpit. Ceituac TOCTUTHYTHI OOJIBIIME YCIIEXU B TOHUMAHUU MEXaHU3MOB ONO3HAHUS
Mapa3uToM XO3siIMHA M XO3SMHOM Tapasuta, u psia pupm 3a pydbexom u B Poccun
MIPOM3BOAUT KOMMEPUYECKUE MPenapaTbl, UIMMYHHU3UPYIOIIUE PACTEHHUS, JEAI0IINE
WX YCTOMYMBBIMU K MOPAXKEHUIO (PUTONMATOTCHHBIMU TIpubamu. Takum 00pazom,
CeJIEKIMSl M XUMHUYECKas 3alllUTa PACTCHWI, HAYMHABIIHUECS KaK COBEPIICHHO

PA3JIMYHBIC IO MCTOJOJIOTMHU MW 3aJa4aM HaIlpaBJICHUS B CEJIbCKOXO03SMCTBEHHOMN
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HAayKE, B HACTOAIICC BPEMA CIMBAIOTCA B OJHMH IIOTOK — YCHIICHHUC IIOTCHOHAJIa

MIPUPOTHON YCTOMYMBOCTH PACTEHUM K OOJIC3HSIM.

2.2. MyuHucras poca

Hapcreo 'PUBOIIOJJOBHBIE OPT'TAHU3MbI- CHROMISTA
O1aenACKOMUKOTA, unu CYMYATBIE I'PUBbI - ASCOMYCOTA
Knace 9YACKOMUUIETDI, wiun IINIOAOCYMYATBIE —
EUASCOMYCETES
I'pynna nopsinkos IMPEHOMMUIETHBI - PYRENOMYCETIIDAE
IMopsinoxk IPU3UDPOBBIE — ERYSIPHALES

Puc. 2. Myunucras poca Ha JUCTBSIX PACTCHUS

[ukn pasButuss .B  BereraruBHOM (opmMe MYyUHHCTO-POCSHON TpHUO
COXpAHSIETCS B 3UMHUX YCJIOBHUSIX Ha COOTBETCTBYIOIIEM pacTeHUHU. B ycioBusx
OoJee MATKON 3UMBI OH MOXET Ha4yaTh Pa3BUBAThCS. B jieTHEe BpeMst npu CyXoi U
TEIJION moroje Tpubd HAXOAMTCS HA PACTEHUSAX WM OCTaTKaXx B BHIE
KJIEUCTOTELIVEB.

Ha o0Opa3oBanue cmop OOJbIIIOE BIMSHUE OKAa3bIBAIOT BIIAXHOCTD,
TEMIIEPATYPy M HHTEHCUBHOCTH CBETA. BpICOKasg TeMmIiiepaTypa U HMHTEHCUBHOE

COJIHEYHOE OOJYy4YeHHE MOTYT HEOXHJIaHHO OCTAaHOBHUTH SMU(UTOTHIO MYYHHCTON
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pocel. Crmopbl Tpuba pacmpocTpaHsOTCS MO BO3AyXy, BeTrpoMm. Cambie
OJIaronpusiTHBbIE YCJIOBUS I 3apakeHus: TeMmieparypa okojo 18-22°C wu
OTHOCHTENFHO BBICOKas BIAXKHOCTh Bo3Ayxa. llpu »s3TomM mepuon Mexay
3apa)K€HUEM U 00pa30oBaHUEM HOBBIX KOHWAMM cocTaBisger 3-5 aHeil. B oTnuuune
OT JIOXKHOW MYYHHCTOH POCHI, JUIsl KOTOPOM JUIsl TPOpPAcTaHusl CIIOp HeoOXoauma
BJIara, B Cliydae HACTOSIIEH MYYHUCTOW POCHI Bllara MpemnsiTCTBYeT 00pa30BaHUIO
CIIOp Y Pa3BUTHUS MUIICIH.

B navanpHOUW cTaguu pa3BUTUS TPUOHMIIA MYYHHCTO-POCSHBIX TPHUOOB
MPOCTUPAETCS Y OOJIBIIMHCTBA MPE/ICTABUTENIEH Ha BEPXHEW CTOPOHE JIMCTOBOM
IUTACTUHKU WJIM MHOT/Ia Ha 00€UX MOBEPXHOCTAX Oosiee UM MeHee paBHOMEPHO. B
OTJENbHBIX CIyJasX BHayajie rpuOHUIA PAa3BUBACTCS HAa HUKHEW MOBEPXHOCTH, a
3aTeM, YXKe, MPU CUJIBbHOM 3apa)KCHUM, MEPEXOJUT U Ha BEPXHIOI CTOPOHY.
CreneHp pa3BUTHSI TPUOHUIBI M XapaKTep HalleTa HEPEIKO 3aBUCAT OT BHEIIHUX
YCIIOBUI — CTETEHHU BIaKHOCTH, MHTEHCHBHOCTH OCBEILICHUS U TIP.

[Ipy mnepBMYHOM 3apak€HUU JIUCTa HAa HEM 4Yepe3 HECKOJIbKO JHEH
oOpa3yeTcs MATHO ¢ OOMIIBHBIM CIIOPOHOIICHHEM Tprba Ha moBepxHOocTH. Kaxxmas
criopa, TMOIaB Ha JINCT TOTO € WJIM COCEJHEr0 PacTEeHHUs, BHI30BET 00pa3oBaHUE
HOBOTO TISITHA CO CIOpamMH, MpHYEM TaKuWe TIOBTOPHBIE 3apa)K€HUS MOTYT
IPOUCXOANTh MHOTOKPATHO B TeueHHe jera. bone3nu, ybu Bo30ynuTenn mogo0Ho
BO30YIUTENI0 MyYHUCTON POCHI, 00pa3ylOT HECKOJIBKO FeHEepaluii CIIop B TEUEHUE
TOJIOBOTO ITMKJIA PA3BUTHSA, HA3BIBAIOT MOJUIMKIMYECKUMH. JlOMyCTUM TENephb,
KaK 1 JUIsi BO30OyAMTENs TOJIOBHU, YTO BECHOM Ha JIMCT MIIEHHUIBI MOMajia OJHa
cCriopa M BbI3Baja MEPBUYHOE 3apaxxeHue. Uepe3 Helenro BOKPYr 3apakeHHOTO
MecTa 00pasyercs MATHO C JECAThIO Thicsiyamu crop. Eciam kaxgas cropa mocie
UX paszjeTa BbI30BET BTOPUYHOE 3apakeHUE JIUCTHEB, TO YEpe3 ABE HEJIEIM Ha MoJie
OyaeT yxe IecsATh THICAY MSATEH MyYHHCTOH pochl, coiepkammx 100 MUITHOHOB
cniop (108). Ecnu xaxpaas criopa CHOBa 3apa3UT BOCIPUUMYUBYIO TKaHb JINCTHEB,
TO 4yepe3 TPH HEJEeNU MOoCie MEPBUYHOTO 3apa)KeHHsI 3TO YUCIO BO3PACTET 0 CTa
MUJUTMOHOB TSITEH, cojaepamuid TpuwuiioH crop (1012). Dtot mporecc Oyaer

npoaooKareCa A0 TEX IIOp, IIOKa TIIOTOJHBIC YCJIOBHA HC TICPECTAHYT
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CHOCOOCTBOBAaTh PAa3BUTUIO OOJIE3HW WIM Ha II0JIE HE OCTaHeTcs OoJiblie
BOCIPUUMYMBON TKaHU. Ha camoM Jiene ckopocTh pa3BUTHS 0OJI€3HU, KOHEUHO, HE
TaK KaTaCTPO(PUUECKH BBICOKA, TaK KaK HE BCE 0OPa30BaBIIKECS CIIOPHI MOMAIAI0T
Ha BOCIIPUMMUHUBYIO TKaHb, KOTOPOH K TOMY € MOCJ€ KaKJOTO MOKOJIEHUS CIOp
CTaHOBHUTCSI Bce MeHbIle. HO 1 ¢ y4eToM 3THX NONpPaBOK MPU MOJUIUKINYECKUX
00JIE3HAX KOJMYECTBO MOPAXKEHHBIX PACTEHUI 3aBUCUT HE TOJIBKO OT MEPBUYHOTIO
YHUCJIO CIOp, KaK IMPU MOHOLMKIMYECKHMX, HO U OT TaKWUX IIOKa3aTesed, Kak
CKOPOCTb 00pa30BaHUs HOBOI'O IIOKOJIEHUS CIIOp, YUCIIO KU3HECIOCOOHBIX CIOP,
00pa3yoIKXCs B KaXK/I0M MOKOJIEHUS U T. II.

PaccMoTpuM, HakoHel, BO30OyIuTeNel 3TUX JBYX OOJE3HEHN ¢ TOUKH 3peHUs
WX JKU3HEHHBIX MO3ULMK. Bo30yauTenb TOJOBHM YXOIUT OT HPEBPATHOCTEMN
OKpPYXAarolero Mupa I0J IOKPOBBl TKaHEH pacCTEHHUs U «CHIUT» TaM BECh
BEreTAllMOHHBIA mnepuoA. Ero Ku3HEHHas CTpaTteruss — JTO CTpaTerus
pacyeTIMBOro peanucTa. B ero qeicTBUAX HET OCEUKH: CIIOPHI BO BpeMsi 0OMOJI0Ta
00s13aTeIbHO MOMATyT HA CEMEHA BOCIPUUMYHUBOTO PAaCTEHUsI U OYIYyT BHECEHBI C
HUMU B TIOYBY; POCTOK CIOpPBI 00s3aT€IbHO BHEAPUTCS B TKaHb IPOPOCTKA
pacTeHusl; HaXOAsChb B PACTEHHUM, IpUO CIpPSATaH OT ONACHBIX MEPEMEH IOTrOJbl U
JaXe SIOXMMHUKATBl €My HE€ CTpalllHbl, €Cclii OHM He  00JajgaroT
BHYTPHUPACTUTENbHBIM JeiicTBUEM. Ho 3TOT kKOM(OPT mpuUxoauTcs OIjauvBaTh
JIOpOTOi IIEHOMHEIOCTATOYHOM IUIOJOBUTOCTHIO. Takas >KU3HEHHasl CTpaTerus,
IIPU KOTOPOM IJ1aBHAs LEb - COXPAaHEHUE UHIMBUIYYMA.

[To-unomy Benet ceOs BO30OynuUTENb MyYHHCTON pochkl. OH BCE JKU3HEHHBIE
CWJIbl TPAaTUT HE Ha COXpaHEHHE, a Ha Pa3MHOXKEHHUE, €XeIHEBHO (opmupys
JECATKH ThICAY crnop. Muuenuil rpuba HAXOAMTCS HAa MOBEPXHOCTU JIMCTA U
NOJIBEP)KEH PHUCKY TOTHOHYTh OT BCEBO3MOJKHBIX MPUYMH, OJHAKO TaKOe
pacrnoyioKEHUE TMO3BOJIIET HE TPATUTh SHEPrUI0 Ha MPOPBIB 3MHAECPMHUCA IS
OCBOOOXIEHHUSI CIIOP, KaK 3TO AEJIal0T IpuObl, pacTylIue BHYTPU TKaHEH pacTeHUS.
Mernkue JIerkue Cropbl OTHAESIOTCS OT MULEIUS HEMOCPEACTBEHHO Ha MECTe HMX
oOpa3oBaHUsl M BO3JYIIHBIMA TOKAMH PAa3HOCATCS HAa OrPOMHBIE PACCTOSTHUS

(Hanmpumep, 3apUKCUPOBAH BO3AYIIHBIN MEPEHOC BUPYJIESHTHON pachl BO3OYIUTEIS
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MYYHHUCTON POCHI SUMEHS U3 KOHTUHEHTaIbHOM EBpomnbl Ha bpuranckue octposa).
MuiMoHbl ¥ MUWJUIMAP/BI CHOP THOHYT, HE MOMNAB HA JIUCThS BOCHPUMMYUBBIX
pacteHuil. JKu3HECTIOCOOHOCTh CIIOp TEPSIETCs Y)Ke Yepe3 HEeCKOJIbKO JHEH TMociie
uX 00pa3oBaHUs, OJIHAKO OTPOMHAs DHEPrusi pPa3MHOKEHHUS oOecreynuBaeT
MOJICPKKY TIOMYyJIAIIMK Ha BBICOKOM YypPOBHE U OBICTPBIA 3axBaT HOBBIX

TEPPUTOPHIA.

2.3. I'puOBI-TPYTOBUKH
Otnea BASBUIMOMUKOTA - BASIDIOMYCOTA

Knace BASUINOMMULETBI — BASIDIOMYCETES

Puc.3. TpyTOBHUK HacTOSIIMIA HA CTBOJIE OEpe3bl

Pa3mMHOKEeHHE TPYTOBBIX TPHOOB OCYIIECTBIIICTCS MPEUMYIIICCTBEHHO
6asuanocnopamu .Konuaunanbnas cranus ( Hapumep, y Tyromycessericeomollis?
Abortiporusbiennis) u o6pa3zoBaHHe XJIaMHIOCIIOP ( HATIPUMED,
Laetiporussulphureus, Inonotusheinrichii) nHabmtomaeTcst ype3BbIYaliHO PEAKO.

basuanocniopsr 06paszyrorcs Ha Oazuausx. [locnennue pa3BuBaroTCs B

T'MMCHHAJIBHOM CJIOC Ha ITJIOAOBBIX TCJIaX.
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Muuenuii TpyTOBBIX TpUOOB pa3BUBAETCs BHYTpU CyOcTpaTa, B APEBECUHE,
TOTJIa KaK TUIOJIOBBIE T€JIa BCEr/a 00pa3yroTcsl Ha MOBEPXHOCTH CyOCTpaTta, 4YTo
MO3BOJISIET OA3UAMOCTIOPAM PACTIPOCTPAHITHCS TOKAMHU BO3TyXa.

TpyToBeie TpuOBI B MOAABISAIONIEM OOJBIIMHCTBE — Pa3pPYLIUTEIH
JIPEBECUHBI, TIPUYEM BO MHOTHUX CIydasXx WMMEHHO OHHM OKa3bIBAIOTCS
MEPBOTPUYMNHON TIOPAKEHUS W TOCJICAYIOMEed THOCNIH JKUBBIX JCPEBBEB.
BereratuBHoe Teno rpuba - rpubHuIa (MULeIHi) pa3BuBaeTcs U GyHKITMOHUPYET
B JPEBECUHE >KMBBIX WJIM MEPTBBIX CTBOJIOB, KOPHEW, MHEH, a PEKe — B BETBSX
JIEPEBHEB UJIU KYCTApPHUKOB.

Hutu rpubnunel (rudsl) o4veHb TOHKME, OecuBeTHbIC. Murenuii
CIIOCOOCTBYET pacrpoCTPaHEHHUIO W MHUTAHHUIO TpruOa. B €CTeCTBEHHBIX YCIOBHIX
MUILIETTUN JIEpeBOPA3PYIIAOIIMX TPUOOB BCEra MHOTOJIETHUM, MOCKOJBKY OH
pa3BUBAETCS BHYTPH IPEBECHHBI, T. €. B 0o0Jiee WM MEHEE CTAIlMOHAPHBIX
YCIIOBHSIX. DTOTO HEJIB3sI CKa3aTh O TUIOIOBBIX TElaX, PACTYIIUX HA IIOBEPXHOCTH U
MOJBEPKEHHBIX B TEPBYIO OYepelb TMPSIMOMY BJIUSHHUIO  OKpY>Karomiei
TeMIiepaTyphl. [103TOMy TI0I0BBIEC TENa, B OTIWYUE OT MUTIETHS, PA3IACISIIOTCS 110
MPOJIOJKUTEILHOCTH CYIIIECTBOBAHUS HA TPU OCHOBHBIE KATETOPHHU:

1. omHONETHHUE TUTOZOBBIC TEJIa, PA3BUBAIOIINECS B TEUCHHUE OTHOTO

BETETAIMOHHOTO TMIeproa, MPUIEM MPOAOIKUTEITHHOCTD

UX CYIIECTBOBAaHMS JUIUTCS OT 1,5-2 Henenb 10 4 MecCsIeB;

2. OHOJIETHUE 3UMYIOIIHE TIJI0IOBHIC TEJIa, CTIOCOOHBIE MTEPE3NMOBBIBATh

¥ BO30OHOBIIATH CIIOPYJISIIMIO B CJICYIOIIEM CE30HE, OOBIYHO

COXPaHSIOIINE KU3HECTIOCOOHOCTh TOJIBKO MOCIE MITKUX 3UM;

3. MHOTOJICTHHE IUIOJOBBIC TENa, CYIIECTBYIOIINE B TEUYECHWE MHOTHX JICT,
(ot 3 no 15 ner).

[TnomoBEIe TeNna pa3auIHONW (DOPMBI: KOTIBITOBUIHBIC, YIUIOMIEHHBIC B BUIE
TOJICTBIX JICTICIICK, PEKe NUIAIMOYHbIC. [IpUKperuIstoTes K 1epeBy OJHUM OOKOM
(0e3 HOXKKM) WM KOPOTKOW OOKOBOW HOXKOW. Hu3 msmku TpyOuateiii. B
pe3yibTaTe CBOCH IKU3HEIEATCILHOCTH TPYTOBUK  BBIIEISACT (DEpMEHTHI,

paznararorue apesecuny. [Ipogykramu pasznoxxkenus u nutaercs rpud. K tomy xe
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HEKOTOpbIE TPHOBI BBIJICIAIOT €€ W TOKCUHBL. B pe3yiaprare NpOUCXOIUT
OTpaBJICHUE JIEPEBA STOBUTHIMU BEILIECTBAMU Y B HEM Pa3BUBAETCS THUIIb. BCE 31O
NPUBOAUT K  HAPYIMIEHWIO HOPMAJIBHOTO TMPOTEKaHUS  (U3HOJOTHUYECKHUX
MPOIIECCOB, Y JEpeBa CHIDKAETCS MPHUPOCT, MMEeT MecTo oliee ociabliieHue,
yTPauynBaETCsl YCTOWYUBOCTh K OOJIC3HSIM M BPEAUTENISIM, YTO B KOHEYHOM HTOTE
npuBoguT K TwOenu. O HamWMUMM THWIM B CTBOJIE JIepeBa MOTYT
CBUJICTEIILCTBOBATh  ONPEACIEHHBIC IPU3HAKU, M3BECTHBIC  CIECHAAIUCTAM
(cyxo0oumHBI, B3IyTHE B HIDKHEHW YacTH CTBOJA, IUIOJOBBIE Teia TpHUOOB,

CHIDKCHUE JIMHCHHOTO MPUPOCTa U Ap.).

2.4. I'osi0BHEBBIE TPHOBI
Otaean BASUIMOMHUKOTA - BASIDIOMYCOTA

Knace YCTUWISITUHOMUUETBI — USTILAGINOMYCETES
Hopsaoxk TOJJOBHEBBIE — USTILAGINALES

Puc. 4. 'onoBHA Ha IUI01aX 371aKOB
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['puObl 3TOrO mMOpsAKa NapasUTUPYIOT Ha IBETKOBBIX pacTeHHsx. Mecra
MOPaKEHUSI TPEBpAIIAIOTCA B YEPHYIO, MBUBIIIYI0 WM MAaXYIIYIOCS Maccy,
NPEACTaBISIIONIYI0 COOOM CKOIJICHHE YCTOCIOP, WM TOJIOBHEBBIX CIIOP — OTCIO/IA
Ha3BaHWe Tpuba W BBI3BIBACMOTrO 3abosieBaHus. JIMKapHOTHYECKHN MUIEITHNA
pacrpocTpaHseTcss M0 MEXKICTHUKaM 3apaxEHHBIX pacTeHuil. B kietku rpud
POHUKAET ITPH TIOMOIIH T'ayCTOPHUECB.

Pox Tuaenus (Tilletia). T. tritici— Bo30yauTens TBEPAOI TOJIOBHH IIICHHUIIBL.

[Mpumimmre K 3epHOBKaM BO BpeMsl 0OMOJIOTa, YCTOCIIOPHI MOMAIAI0T B IOYBY
npyu moceBe. J[Bas simpa AMKapHoHa ycTocmophl chmBaroTcsi. OOpa3oBaBiieecs
JUTUIOMTHOE SIAPO JENUTCS PENyKIMOHHO B CIIOPE WM B Pa3BUBAIOIICHCS M3 Hee
tenmobazuauu. O0paszyromuecs 0a3uIMOCHIOPhI U OAHOSIEPHBIE TAIJIOUTHBIC KIETKH
U3 HUX MMOYKYIOTCS, BasuIuocopsl ¥ MX MOTOMCTBO, IOJTy4YaroIieecss IOYKOBAaHHUEM,
MOT'YT KOITyJTHPOBaTh. [Ipr 3TOM KOMyIHPYIOT 0a3UIHOCTIOPH! WM OTIOYKOBAHHBIC
KJIETKH C Pa3HbIMU IMOJIOBBIMU 3HaKaMu + U — OOpa3yromuics TUKapUuOTHYECKUN
MUIIETUi 3umyeT B mouBe. llocrme momagaHusi Tyna ceMsSH BECHOM 3apakaer
IIPOPOCTKH, TIPOHUKAsI B KOHYC HAPACTaHUSI PACTCHUS-XO35IMHA. BOJBHBIE pacTeHUs
NOYTH HE OTIMYAIOTCS OT 3I0POBBIX. BOJIE3Hb NPOSIBISETCS JHIIL KO BPEMEHH
00pa3oBaHWsl IBETOYHBIX METENOK. TKaHW HECPOPMHUPOBABIIETOCS COLBETHS
pa3pyliarTcs, B KJIETKaX MUILIETHS O] CTapoi 000JI04KOM 00pasyeTcs HOBasi, Ooee
TOJICTas, KOpWYHeBas. Mulenuii pacmajgaeTcss Ha MHOXECTBO — OKPYTIIBIX
IBYXSJCPHBIX KJIETOK — YCTOCHOpP, KOTOPBIE TIIOCIAE pa3pyIICHHUs TUIEHKH
PacCIBUIAIOTCS U NAJIbHEHIIee pa3BUTHE rpruda MPOUCXOIHUT TaK, KAK YKa3aHO BIIIE.

Taxxe NPOUCXOMUT pa3BUTHE BO30OyIUTENeH CTEOJIEBOM TOJIOBHH PiKH
(Urocystisocculta) kamennoit u uépHoii ronoBuu stamens (Ustilagohordei),romopan
oBca (Ustilagoavenae). Bo30yautenb  KapiMKOBOH  TOJOBHHM  IIICHHUIIBI
(Tilletiacontroversa)zapaxaer BCXOAbI TOJBKO IMOCIE BhIXOJA UX HA TMOBEPXHOCTH
TIOYBBHI.

Pon ¥Yermaaro (Ustilago). U. tritici — Bo30yauTenb NbUILHOW TOJIOBHU
NIICHWUIBI. 3apakeHHe MPOMCXOAUT BO BpPEMs I[IBETCHUS 3JIAKOB, YCTOCHIOPHI

paclblIAOTCA BO BPEMA IBCTCHUA paCTeHHﬁ-XOBHeB. Ilocne I[IoIraiaHr:A Ha PbLIbIa
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LIBETKOB OHU IIPOPaCTAIOT YeThIPEXKIIETOUHONTETM00a3U e, B
KOTOPOWIUIUIONIHOE [P0  PEAYKIMOHHO JENUTCs, HO 0a3uauocriopsl He
00pazyroTCsi, MPOUCXOUT MOTANPHOE CIAMSIHKUE YWICHUKOB Tennobasuanu. Jlnkapuon
BO3HUKAET MyTEM Iepexo/ia saep U3 OJJHOM KJIEeTKU 0azuauu B npyryro. U3 crasiei
JBYAJICPHON KJIETKM 00pa3yercsi JUKApUOTUYECKUN MHUIENWH, MPOHUKAIOIIUI B
3aBsi3b. CeMsi PU 3TOM Pa3BUBACTCS HOPMAJIbHO, XOTS B TKAHSIX €r0 3HJIOCIEpMA, a
4acTo W B 3apojplllie HaXoAuTcs Mulieanit rpubda. I[lonanas B mouBy, 3apak€HHBIC
CEMEHA IPOPACTAIOT HOPMAJIBHO, HO BMECTE C POCTKOM DPACTET M HAXOIALIUMCS
BHYTpPM CeMsiH Mulenuid mnaroreHa. I[lo mepe pocta pacTeHuil MULIEIUN
MIPOJIBUTACTCS B TKAHSIX MO MEXKKJIETHHUKAM, CKaIIMBAsCh OCOOCHHO B TOUKE POCTA.
3areM rpud NPOHUKAET B COLBETHE, Pa3pylIAET 3€pPHO U KOJOCKH, OOWIIBHO
pa3spacraercs, pacnajasch B KOHEUYHOM uUTore Ha ycrocnopbl. Coupetue
neopMHUPYETCsl, OHO MPEICTABIISIET YEPHYIO NBUIALIYI0O MAacCy YCTOCIIOP, KOTOPBIE
BETPOM PA3HOCATCS Ha BETYIIUE PACTEHHUSA.Y CTOCIOPHI MpopacTaT 0e3 nepuojaa
ITOKOS.

U. maydis— Bo30yauTenb Iy3pIpyaToOil TOJOBHU KyKypy3bl. [lopaxkaer
BET€TATUBHBIE OPraHbl PACTCHUS, & TAKKE KEHCKHE U MYXKCKUE LIBETKH, ITOYATKHU.
BocnpurMunBEl K TOJIOBHE MOJIOABIE PACTEHUS, 4 y B3POCIBIX JIHIIb MOJOJIBIE
pacTyliue TKaHW. YCTOCHOPhI BO3OYIUTENs IMy3bIPUaTOM TOJIOBHU MPOPACTAIOT B
YETBIPEXKICTOUHYIO Oasuauto. Emé Ha Oasuauu 0a3uadocropbl HAaYMHAIOT
MMOYKOBAThCA, TMOYKYIOIIMECS KJIETKH OTHaAaroT, BO3AYIIHbIMU TEYEHUSAMH
IIEPEHOCATCS] HA JIPYyTUe PacTEHUs, T/I€ KOMYJIUPYIOT, UMEs Pa3HbIEC MOJOBBIE 3HAKU
(+ u —). B pe3ynbpTare KOMyJIsIMyd BOZHUKAET TUKAPUOTHUECKUN MUIIEINHN, KOTOPBIT
3apa)kaeT pacTeHud. B TKaHIX pacTeHUs MULEIHNI Pa3pacTaeTcs, BbI3bIBAasi MECTHBIE
MOPAXXEHUs B BUAEC B3JYTHH, 3AIIOJHEHHBIX YCTOCIIOPAMM IATOTEHA. Y CTOCIOPHI
MOTYT TOTYAC NPOPACTATh U 3apAKaTh HOBHIC TKAHU.

["osoBHEBBIE TPUOKI TTOPaKalOT MHOTHUE TPABSHUCTHIC PACTEHMSI, HO HUKOT/a
He OBIBAIOT Ha JPEBECHBIX, IPUUYUHBI ITOW M30MPATEIILHOCTH PACTEHUN-X034€B HE
10 POJICTBY, a IO XKU3HEHHBIM (popMam, He sicHbl. OCOOEHHO CTPaatOT OT TOJIOBHU

37IaKM, TI0O3TOMY B CEJIBCKOM XO3AHCTBE TOJOBHS HAHOCUT HAMOOJIBIIMN ypOH
36



3€pHOBBIM KyJbTypaM. CaMble BpeAHbIE TBEPAAs M MbUIbHAS TOJOBHS MILICHUIIBI
Muuenuii Bo30yAUTENs TBEPION TOJOBHU 3apa)ka€T BCXOJbl TIICHUIIBI U
pacnpocTpaHsieTcss BHYTPU TKaHEH MO BCEMY PACTEHHUIO, a B IMEPUOJ I[BETECHUS
KOHLIEHTPUPYETCS B KOJIOCKaxX, IMHUTasCh HMX OOraTbiM COJEPKUMBIM (BEIb
pacteHue, 3a00TSACh O TOTOMCTBE, HANpaBIAET TyAa MOTOKH MHUTATEIbHBIX
BelIeCTB). B KoOHUE ce30Ha MHIENWNA pacnajaercs Ha 3UMYIOIIHAE CIOpBI,
MOKPBITHIE TOJICTBIMH, TEMHO OKpalIEHHBIMH OOO0JIOYKAMH, Macca KOTOPBIX
3aMemaeT TKaHb (opmupymomerocs ceMmenu. I[lostomy, ecnu moTeperh
MOPAXXEHHBIN KOJOCOK MEXKIy NalbllaMH, pa3pylIMB CEMEHHbIC YEHIYUKH, TO
nanblbl OYJyT YEpPHBIMU OT MHOXECTBA CIOpP M MPHOOPETYT CeNeJOYHbIN 3amax,
OTYEro 3Ta roJIOBHS Ha3bIBaeTcCA elle U BoHouel. To jxe camoe MpOUCXOANT U BO
BpeMsi 0OMOJIOTa 3epHa: IPU OTAEJIEHUU pabounMU OpraHaMu KoMOaiiHa CeMsH OT
MOJIOBBI M MSIKMHBI CIIOPbl PACCHINAIOTCS M IMOKPBIBAIOT MOBEPXHOCTh CEMSH.
BecHo#, korma cemeHa BBICEBAIOT B 3€MIIIO, CHOPHI TOJIOBHHU INPOPACTAIOT, U HUX
POCTKM BHEIPSIOTCA B TKAHM BCXOJOB 4YE€pe3 €IIe HE OKPEMNIIME ITOKPOBBI.
[TockoJsibKy cropbl rpuba 3UMYIOT Ha IMOBEPXHOCTHU CEMSIH, OOpPOThCS C HUMU
OYeHb TMPOCTO: HANO Tepea Mocaakod o00paboTaTh cemMeHa (YHTHUIMIAMH,
yOHuBaromMMu crnopbl. Takux (QyHrMUMIOB cedyac XMMHUKA HE CHHTE3UPOBAIU
OY€Hb MHOTO, TaK YTO BHIOOP OCHOBBIBAETCSI HE TOJBKO HA TOKCUYHOCTHU JIJISl CIIOP
rOJOBHM, HO M Ha DJKOJOTMYECKOM Oe30macHOCTH [UIsi OpraHUu3MOB, HeE
SBJISIIOIIUXCS  MUIICHSIMU, — (epMepoB, MTHI], TMOYBEHHBIX U BOJHBIX
OpraHU3MOB.

[To-uHOMY TIPOMCXOAWT 3apaK€HUE TMIICHUIBl IBUIBHOW TOJIOBHEM.
Muuenuii 3Toro rpuda, Kak M OpPeIbIAyLIEro, HaXOJUTCA BHYTPU PACTEHHS U
KOHLIEHTPUPYETCA B TKAHSAX KOJIOCKOB, HO INPU CO3PEBAHUU CIIOP IOJHOCTBHIO
pa3pyliaer Bce KpOMIIME TKaHW, TaK YTO OCTAETCS JIMIIb CTEpPKEeHb KoJioca,
MOKPBITHIA YEPHBIM MBUISIIMM MOPOUIKOM (ITOYEeMY T'OJIOBHS MOJy4HJia Ha3BaHUE
nbUIbHOM). Eciii pasieraromuyecs cropsl NOMaayT Ha UBETOK COCEHErO PACTEHUS,
OHU TaM IIPOPACTAIOT, U KOPOTEHBKUN MULIEIUN, COCTOAIINNA BCETO U3 HECKOJIBKUX

KJIETOK, OCTaeTCs 3MMOBaTh B 3€pHE. BeCHOM, Korma 3apaXX€HHOE 3E€pHO
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IpOpacTaeT, ¢ HUM BMECTE HAUYMHAET PACTU U 3UMYyIOIlas B HeM ruda. boporscs ¢
IBUIBHOW T'OJIOBHEM CIIOKHEE, YeM C TBEPJOW: 3a4aTku rpuda HaxXoAsTCs HE Ha
MOBEPXHOCTU CEMEHH, & BHYTPH HETO, U, MOCKOJIBbKY OOJBIIMHCTBO UCIOJIb3yEMbIX
(yHrUIUAOB HE NPOHUKAET BHYTPb CEMEHHM, Napa3UTUYECKUN MHILEIUM
HEJAOCTYNeH i ux JjedctBuss. OpHako OBUIM  MOMy4YeHBl  (YHTHUIUIBI
BHYTPUPACTUTEIBHOTO JIEHCTBUS (CUCTEMHBbIE ()YHTHIM/IbI), U HEKOTOPBIE U3 HUX
OKa3aJMCh BbICOKO 3(PPEKTUBHBIMU IPOTUB BO3OYAUTENS MbUIbHON roja0BHU. OHU
MOJIaBIISIIOT aKTUBHOCTH (DEPMEHTOB, HEOOXOAUMBIX /Jisi BBIPAOOTKHA DHEPTHUH B
MUTOXOHJIpUSIX, IpUYeM (PEepMEHThl 0a3uANOMHULETOB, K KOTOPHIM MPUHAJIEKAT
rOJIOBHEBBIE I'PUOBI, IOJABIISAIOTCS 3HAYUTENBHO 00JIe€ HU3KUMU KOHIICHTPALUsIMU
TUX TMpenaparoB, 4yeM (epMeHTbl pacteHus. [losTomy MoxHO mMOH00paTh
KOHIEHTpauuu (yHrunuaa, yOuBamomue rpud, HO HHMKAaK HE BIHUAIOLIME Ha
pacTeHue.

Kpome Toro, cenekumoHepbl CO3ajld MHOTO COPTOB MIIEHUIBI U JAPYTHX
3€pHOBBIX KYJIbTYpP, YCTOMYUBBIX K Pa3HbIM BHUJaM T'OJIOBHHU.

My4yHUCTO poOcsHble TpPUObBI HHYEM HE TIOXOXKM Ha TOJIOBHEBbIE. MBI
IPUBBIKJIN CBS3bIBATh TaKWE€ IOHATUSA, KaK «TPUOBI», «IUJIECEHW» C CBIPOCTHIO.
My4YHHCTO poOcCsiHbIE TpUObI, HAOOOPOT, PA3BUBAIOTCS HA OTKPBITOM ISl COJHLA
BEpXHEl MMOBEPXHOCTH JIMCTHEB WM IUIOJOB, W Haubojee OOWIBHO OHU
pa3BUBAIOTCSI HAa PACTEHMSIX B JKapkoe cyxoe Jjero. VX Munenuii «momser» Mo
MOBEPXHOCTU JIMCTA, MycKas B KJIETKU snuiepmuca rayctopuu. Ha mwunenuu
o0pa3yloTcsl LEMOYKH crop (KOHMIWM), KOTOpbIE€ pPa3HOCITCS BO3IYLIHBIMU
TOKaMH M 3apa)kaloT HOBbIE pacTeHMs. Munenuii u crnopbl 00pa3yroT Ha JIUCThAX
HaJIeT OeJIoro LBETa, YTO U ONPEAENINIIO Ha3BaHHWE OOJE3HU «MYUYHHUCTast pocay.
Oco0eHHO aKTMBHAa MYYHHCTas poca B JKapKoe, CyXOoe JIeTO — TOrja BCsA
pacTUTENBHOCTh KaKeTCs OOCHIMAaHHOW 3yOHBIM MOpOIIKOM. Bcerga MOXHO
HAOI0JaTh MYYHHCTYIO POCY Ha JHCTBSIX NTHYbEH pEeUuymkd (TONTYH TpPaBhbl),
MOJIOJIBIX JIMCThAX Ay0a W APYrux pacTeHuil. My4yHUCTO pocsiHble TpuOblI 4acTo
O0OyCJIOBJIMBAIOT CHU30BATHI OTTEHOK (UIOPHI CYXUX CYOTPOIMKOB, HampUMED,

KPBIMCKOW pPacTUTEIBHOCTU. MaccoBO€ pa3BUTUE MYYHUCTOW POCHI HAHOCHUT
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OOJBIIION YPOH 371aKaM, BUHOTPANLy, sIOMOHIM, KPBDKOBHHUKY, (PIIOKCAaM U IPYTHM
PaCTCHHSIM.

[ToueMy e 53TH JBE€ CTOJIb HECXOXHE OO0JIE3HH pPACTCHUU MBI
paccmartpuBaeM BMecTe? [loToMy 9TO 3TO NBe KpailHOCTHM Ha JJIMHHOW IIIKaye
rpubOoB-Bo30OyaMTENCH OoJsie3Hel pacteHmit. Kak yxe ObUTIO CKa3aHO, MHIICIUAN
BO3OYAHTEIS TOJOBHH PACHpPOCTPAHSIETCS 1O BCEMY PACTCHHIO BHYTPU HETO, a B
NEepUoj I1BETCHUS KOHIICHTPUPYETCS B KOJOCKAaX, MHTasICh WX OOraThiM
COJICP)KUMBIM, B KOHIIE CE30HA MUIICTUN paclagaeTcs Ha 3WMYIOIIHE CITOPHI.
JlommycTrM, 9TO Ha BCXOBI TIOMAajia BCETO OJHA TOJIOBHEBAs CIIOpa, 3apa3wBIIast
OJIMH POCTOK (XOTSI 3TO MPEJIOJIOKEHUE HEPEAIbHO, MO0 OJHON CIOpPOM BHI3BATH
3apa)X€HWE HEBO3MOXKHO). B pe3ymbrare Takoro 3apakKeHHs] OCCHBIO OKaKeTCs
3apa)KEHHBIM TOJIBKO OJIHO pacTeHue. JlomycTum CHOBa, YTO B HEM 00pa3oBaICs
MUJUTHOH TOJIOBHEBBIX CITOp, W Ha CICIYIOIINI Toa Kakaas Ccriopa 3apas3uia OauH
npopocTok. CliieoBaTeIbHO, OCCHBIO OYIET MOPaXEHO YK€ MIJIITUOH PAaCTEHUH.
bonesnu, Bo30yauTeNn KOTOPHIX, MOJOOHO TBEPIOH TOJOBHE, 00Pa3yIOT B TEUCHUE
rojia OAHYy T'E€HEpaIuio CIIOP, HA3bIBAIOT MOHOIMKINYECKUMH (BECh MX TOJOBOU
IUKJI COCTOUT M3 OJHOTO TMOKOJEHUs crop). Yucio mopakeHud, BOZHUKAIOIIUX
IIPY TaKUX OOJIC3HSIX, HE YBEIMYMBACTCS B TCUCHUE CE30HA M ONPEICIISCTCS JIUIIb

YHUCJIOM YCIICHIHBIX BapameHHfI.
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2.5. P:xxaBYHHHBIE TPUOBI
Otnea BASBUIMOMUKOTA - BASIDIOMYCOTA

Knace YPEAUHUOMMUETBI — UREDINIOMYCETES

Iopsinok P:xaBumHnbie — Uredinales

Pac.5. PxxaBunHHBIE rpUObI HAa IUCTHAX PACTCHUS

PxxaBunHHBIE TpuObl — oONMratHele napa3uThl pacteHuid. Craauu HX
pPa3BUTHS NPOXOJAT HA BEr€TaTUBHBIX OPraHax JKMBBIX PACTEHUH, JIMIIb 3UMHUE
CHOpbI, B OOJBIIMHCTBE CIIYy4aeB HAXOIATCS HA OTMEPIIMX YacTsIX pPacTEHUUH
(comome, cTepHe, OCTaTKaX JUCTHEB U T. I1.).

Munenuii  p>KaBUMHHBIX T'pUOOB pacIpOCTpaHSETCS IO MEXKICTHHUKAM
TKaHEW 3apakKCHHBIX PACTEHMM, B KIIETKM KOTOPBIX BHEAPSIOTCS raycropuu. OH
COZIEPKUT KaIlJI Maclia, OKPAlIEHHbIE B OPaH)XEBBIM LIBET MUTMEHTOM. Takue xe
KalUIM Macja MMEITCA W B cropax. [lopakeHHbIe pacTeHHs TOKPBIBAKOTCSA
NOJyIIEYKaMU pPa3jMYHbIX OTTEHKOB OPaH)KEBOI'O WJIM KpacHO-Oyporo IBeTa,
no3ToMy 0OJ€3Hb, BbI3bIBa€Mas d3TUMU TIpubamu, TMOJydyusia Ha3BaHUE
“p>KaBYMHBI .

P>xaBunHHBIE TPUOBI MOTYT OBITh PA3HOXO3IMHHBIMH, KOT/1a OTAEIbHBIEC TUIIBI
CIIOPOHOILICHUI Pa3BUBAIOTCA HA Pa3HbIX BUIAX PACTCHHU M OJHOXO3SMHHBIMH,
KOTJ]a BECh IIUKJI IPOXOAUT HA OJHOM BUJE PACTEHUS.

Pon Ilykumuus (Puccinia). P. graminis — Bo30yauTteiab CTeOJIEBOM, WM
JMHENHOW, WM YepHOM piKaBUYMHBI MIIEHULbI. Pa3BuTue rpuba HauMHaeTcs
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BECHOM € IMpOpacTaHus 3UMYIOLIMX Ha COJIOME CHOp — TEIMOCHOp M 00pa30BaHUsA
Tenuodazuauu ¢ 0a3uaUOCIIOpaMU pPa3HBIX IOJOBBIX 3HAKOB. Sapa Tennocnop
CIIMBAIOTCS, 3aT€M JUILIOUIHOE SANPO JEIUTCA PEAYKUHOHHO. ba3suamocnopsl
NEPEHOCSTCS BO3AYIIHBIMU TEUEHUSIMU U CIIOCOOHBI 3apaXkaTh JUCThs OapOapuca.

Ha BepxHeil moBepxHOCTH JHCTa Oa3UAMOCTIOPHI TPOPACTAIOT B TAITOUIHBIH
MUIENUNA, KOTOPHI (HOPMHUPYET CHEPMOTOHUH, WIA THKHUU, WMEIOLIUE BUJ
KYBILMHOB, B IIOJJOCTH KOTOPBIX BBIPACTAIOT CIIOPOHOCIBI, HECYIIHE IAPOBUIHBIE
CHOpbl — CIEpMalUd, WM M[UKHUOCIOPBL. ONUAEPMHC NPOPBIBAETCS, U3
CIIEpPMOTOHMS BBIIAOTCS TU(bl — nepu(u3bl, K KOTOPbIM MPUWIKIAIOT CIEPMaLUU.
BeicTynaer caxapucras, naxydas >KMJIKOCTb, IPHUBJIECKAIOIIas HAaCEKOMBIX, Ha
OpIOILIKE U JIalKaX KOTOPBIX CHOPBI MEPEHOCITCS K TAKUM K€ CIIOPOHOUIEHUSIM Ha
TOM € WIM JAPYTHX JIMCTBAX. OTH CIOPBI Pa3/EIbHONOJBI M Y4YacTBYIOT B
IIOJIOBOM TPOLECCE, IMOCIE KOTOPOTrO BHYTPH JINCTOBOW IUTACTUHKU BO3HUKAIOT
JTUKAPUOTHYECKUETU(BI, 00pa3ylollle Ha HUKHEW CTOPOHE JIMCTAa dUUU (B BHIE
Yaii), 3al0JHEHHbIE OPAaHXEBBIMU OJHOKJIETOUYHBIMU, JBYSAECPHBIMU CIIOpaMU —
AIUOCIIOPaMH, PACIPOCTPAHSIOIIUMHUCS IO BO3YXY.

JInst panbHEWIIEro pasBUTHSA 3TH CIHOPBI JOJDKHBI IONACTh HA JINCThS WIH
cTeOJI 3J1aKOB, HAllpUMEp Ha MILEHHUILY. 3/1eCh OHU Yepe3 YCThULAa MPOHUKAIOT B
TKaHW, rae (HopMHUpPyeTcs AUKAPUOTHUYECKUUMHULIETUN C rayctopusiMu. Ha Hem
pa3BUBAETCS JIETHEE CIIOPOHOLIEHHE rpuda — ypeIuHuu ¢ ypeaunuocnopamu. OHu
OIHOKJIETOYHBIE, IBYXSAEpHblE, Ha HOXKe. [lox maBieHHMEM CIIOPOHOILICHMI
SMUIEPMUC Ppa3pbIBacTCsl, OOHa)Kkas >KenTble, Oypble, KUPIUYHO-KPACHBIE WIIU
OpaHXXEBbIE MOJYIIEYKH CIOp — TO, YTO HAa3bIBAETCS prKaBUMHOM. CHopsl
OTPBIBAKOTCA OT HOXKEK, PACCEMBAIOTCS B BO3JyXE U MOTYT CHOBA 3apa)kaTh 3JIaKU
(1o mecsATH pas 3a JeTo).

B koHme nera Ha TOM K€ MMUEIMM BO3HUKAIOT HOBBIE 3UMHHE
JBYXKJIETOYHBIE, NBYSAJEPHbIC CIOPbI C TOJICTOM TEMHO-Oypol OO0O0JOUYKOM —
TEJIMOCTIOPBI. Y BO30YyauTeNs CTEOJEBOI pKaBUMHBI OHU TaKXe CHJIAT Ha HOXKKE.

[Ipu mopakeHnu 37aKOB CTEOJIEBOM PrKaBUMHOM K KOHILy BEreTaluy MOAYyIIECYKU
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TEJIMOCHOP MOKPBIBAIOT CTEOIM U JIMCTOBBIE BIArajullla YEPHBIMHU HPOAOIbHBIMU
nosiocaMu. 1103TOMy 3TOT BUJ| p’KaBUMHBI HA3bIBAETCS TAK)KE YEPHOU U JIMHEWHOM.

Tenuocnopsl BO30yauTeNs cTe0IeBON pKABUMHBI CIIYXKAT IS MIEPE3UMOBKHU
rpuba. 3UMYIOT OHM Ha COJOME (B CKMpJax), a Ha JMKHUX 3JaKaxX, Ha CTOSIIHUX
3UMYIOIINX CTEONSIX — moA »nuaepmucoM. [IpopacTaroT auines mocie mepuona
ITOKOSI BECHOM.

Ha nepBbIx 3Tamax 3apakeHHOE pacTeHue He norudaer. Tosbko Kornaa rpud
NEPEXOAUT K CIOPOHOLIEHUIO, NOSBISAIOTCA YYACTKM OTMHPAIOIIMX TKaHEH.
W3Bnekast Hy)KHbIE IUTATEIbHBIE BEILECTBA, IPUO OCIIa0NIIE€T pacTEHUs,, CHUKAET
UX MPOAYKTUBHOCT.

Hekoropble BHIBI P)KAaBUMHHBIX T'PUOOB B TKaHAX 3apaKEHHBIX PacCTECHUUN
Pa3BUBAIOT MHOIOJETHUN MHILENNA, HA KOTOPOM KaXXIyI0 BECHY MOSBIISIIOTCS
CIIOPOHOILIEHUS.

Ha pxaBumHy XJIEOHBIX 3JIAKOB JIFOJIU OOpaTUIIM BHHUMAaHHUE, MO-BUANMOMY,
BCKOpE I10CJIE BO3HUKHOBEHHUS 3€MJIEIENIbYECKOM KyNbTyphl. O HEll yIIOMHHAETCS B
Berxom 3aBeTe BbICOKOMApHO-MUCTUYECKU: «byneT nu Ha 3emiie royioi, OyaeT Ju
MOpOBas fA3Ba, OyJeT NajsIuil BeTep, p>KaBunMHa, CapaHya, YepBb, HEMPUATEND JIU
OyZeT TECHUTh €ro B 3eMJje ero...». Kak Buaum, pxaBunHa yIOMUHAETCSl HapaBHE
C MOpOBOHM $3BOM, HANaJCHUEM HENPUATENA, capaH4you. BepoATHO, pkaBumHa
Obta OMYOM XJEOHBIX 3JIaKOB BO Bcex crTpaHax CpemuzemMHOMOpBS. «OTelr
O0otaHuku», rpek Teodpact, kpynHenuii ydeHslit Toro BpeMmenu (pyoex I u IV
BeKkoB 70 P. X.), numier o p>kaBuuHe B cBoel kHUTre «VccaenoBaHue 0 pacTeHUSIX»
CYXO, HO BIIOJIHE MO-HAYYHOMY: «XJI€OHbIE PACTEHUS... MOJABEPKEHBI PrKaBUMHE
OoJibiie, yeM 000O0BBIE, IPU ATOM SUYMEHB OOJIbIIIEe, YeM MIICHUIA, U OJIHU COpTa
ero Oosblie, yem Apyrue... Ha Mectax BeTpeHbIX U BBICOKHUX prKaBUMHA ObIBAET
peaKo WiId He ObIBaeT BOBCE; OHA CTpalllHA JJIsl KOTJIOBUH U MECT O€3BETPEHHBIX.
[TosiBisIETCSL OHA MPEUMYILECTBEHHO B MOJHONYHUEY. Pumnsanun Osuauit 300 net
cnycTsi, OyIydd MOITOM, a He Yy4eHbIM, B modme «®Dactel» («Kanenmapb»)

OIMMCBIBACT PKaBUMHY BIIOJIHE IMO3THYCCKH, KaK pE3YyJIbTAT ,Z[GI‘/JICTBI/II\/’I 371011 OOTHHH
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PoGuru, xotopoit 23 ampens (IeHb noMmuHaHus PoOurm — poburanuu) ciaemyer
MPUHOCUTD KEPTBbI U MOJIUTH O MUJIOCTH.

[Ipouy moYTH Ba THICAYENETHS, HO SICHOCTH B BOIIPOCE, KaKOBa PHUPOAA
pKaBUMHBI 3JIaKOB, OoJibllie HE cTano. boTaHuk YHrep cuuTan, 4YTO IMATHA
HAJIUCThSIX, HANOJHEHHBIE P)KaBbIM IOPOLIKOM, BO3HHKAlOT B pE3yJbTaTe
3a00JIeBaHUH, BHI3BAHHBIX HEOIATOMPHUATHBIM YCIOBUAMHU XKU3HH, & CaM MOPOIIIOK
— 3TO «CHITbY, TOOOYHBIN pe3yibTar 6osie3Hu. Bo BTopoii momoBune XIX Beka 1o
3anagHoii EBporne mpoKaTWIIHCh «p:KaBUMHHBIE Tpoueccb». KpecTesHe cesnu
POXb, a MOMENIMKM BBICAKUBAJIM B CaJaX W BOKPYr ycaneOd BOIICANIUNA B MOAIY
JEKOpaTUBHBIN KycTapHUK OapOapuc. KpecTesHe cranu 3amedarb, UTO Ha MOJISIX,
PaCIOJIOKEHHBIX BOMM3M OapOapuca, JUCTbS M CTEOJM PXKU TMOKPHIBAIOTCS
pKaBbIMH MSTHAMH, CEMEHA CTAHOBATCS IIYIUIBIMU U yposkaid najnaer. OHU cTaiu
CYIUTbCA C MOMEIIMKaMu, TpeOysa BbIpYOUTh KycThl OapOapuca. Cyabu, Kak 3TO
JieaeTcs 10 CUX Mop, oOparunuck K 3kcnepram. Ho yueHbie-O00TaHUKM OTBEpIIIN
NPETEH3UHN KPECThsiH, KaKk HerpaMoTHoe cyeBepue. Ha nucteax Oapbapuca u Ha
JUCTBSAX P’KU OOUTAIOT COBEPIICHHO pa3Hble OO0JE3HU, UMEIOIIME pa3IuYHbIC
Hay4yHbIe Ha3BaHUs U HE CIIOCOOHBIE IPeBpaIlaThcs OJHa B APYTYIO (TOr/Aa elle He
ponuicst akaaeMuK JIbICeHKO, MPOBO3IIIACUBIIMA BO3MOKHOCTH 3apOKICHUS
OJIHMX BHJIOB B Henpax JApyrux). M XoTsa HEKOTOPHIM OMNBITHUKAM, B YaCTHOCTH,
TOJUTAHICKOMY IIKOJBHOMY YYMTEN0, YJIAJ0Ch HCKYCCTBEHHO 3apa3uTh pPOXKb
MOPOIIKOM, COOpPaHHBIM C JIUCThEB OapOapuca, TsSxkObI HE Mpekpamaiucs. U
TOJIBKO MCCJIEOBAHUs BEJMKOrO HeMeukoro Mwukosiora AHTOHa J1e bapu
OKOHYATEJIbHO 3aKpbUIM BOMNPOC O CBA3M XJEOHOM piKaBUMHBI C KyCTaMH
Oapbapuca. Jle bapu mokasan, 4ToO MATHA Ha JIMCThIX Oapbapuca W Ha PXH
SBJISIIOTCS PA3HBIMHM CTAJIMSMU Pa3BUTHUSL OJHOTO Ipuba, Copbl KOTOPOTrO BECHOU
3apaxkaroT 6apbapuc, a JETOM TMepesIeTaloT Ha 3J1aKH.

OT pkaBYMHHBIX IpUOOB CTPAAIOT HE TOJBKO 3J1aKOBBIE KYJIbTYPBL. JTH
rpuObl MOpakaloT OTPOMHOE YHCIIO BHMJIOB PACTEHHM, OT MAalOpPOTHUKOB [0
BETKOBBIX. OCOOEHHO CTPaJIat0T COCHBI, KOTOPhIE TTOpakaroTcst 0kojao 20 BugaMu

pKaBYMHHBIX TprOOB. MHOTHE BUIBI O0OPa3yrOT MHOTOJIETHUN MUIIEIIUNA B CTBOJIAX
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COCEH U IMOCTENEeHHO NpUBOAAT UxX kK rudenu. B Ilentpansuoii Poccuu, ocoO€HHO B
ropogax, IMOYTH BCE COCHBbI CTPAJalOT CYXOBEPUIMHHOCTBIO — BBICBIXaHUEM
BEPXYLIKH J€peBbeB. [JaBHas mnpuyuMHa 3TOH OOJE3HM — MOPAKEHUE
PKAaBYMHHBIMH TPUOAMH.

Kak u BO30ynuTenb paBUMHBI 3JIaKOB, T'pUO, MOpPAXKAIOUIUN COCHY, IS
MPOXOXKJEHHUS MOJTHOTO IIUKIIA PA3BUTHUA JOJDKEH MEHSTh XO3IUHA — MEPEXOIUTh
C COCHbBl Ha CMOpPOAWHY, Ha JIMCTBhSIX KOTOPOW BO3HHMKAIOT IIATHA CO
CIIOPOHOIIICHUEM B BUJIE CTOJOMKOB. Y Hac rpud BPEIUT CMOPOJIMHE CHIIbHEES, YeEM
CUOMPCKUM KeJpaMm, U 3alllUIIAI0T OT HETO HE COCHY, a CMOPOJIMHY.

Cro 7ner Hazal, B pe3yJbTaTe€ MAacCOBBIX PYOOK COCHOBBIE Jieca B psJie
CEBEPOAMEPUKAHCKHAX IITAaTOB CHJIBHO Tmopenaenud. Hawyanuch WMCKYyCCTBEHHBIE
MOCaJKH BEPMYTOBOM COCHbl. B OZHOM W3 IITaTOB Uil MOCagOK COCHBI
HEO0OXO0IMMO OBLIO 3aKyMUTh €€ CEeSHIIbl. AHAJIN3 PhIHKA MOKa3ajl, YTO BBITOJHEE
MOKyIaTh cesiHilbl B EBpone, yeM B coceaneM mrtare. [loaromy Oosbiiast napTus
CestHIIEB, 3aKkyIuieHHas B EBporie, Obuta BbicaxkeHa Ha Boctoke CIIA. U Bckope
cpaborano «mpaBuio bante»: «He rToHsuicss Obl ThI, TOM, 3a JEHICBU3HOIOM.
HekoTopble cesHIbI OKa3alMCh MOPAKEHHBIMU PyKaBUMHOW, W OOJIE3Hb Haudala
CBOE TPAaru4ecKoe IIEeCTBUE Ha 3amaj, OCTaBJIss 03aau ce0si MepTBbIE Jleca.

BreisicHunock, 4to 3apak€HUE 3I0POBBIX COCEH PXKaBUMHOM BO3MOXKHO
TOJIBKO 4epe3 JIUCTh CMOPOJWHBI. be3 cMOpoauHBI HOBBIE Ouaru OOJE3HU HE
BO3HUKalOT. [lodToMy Hayanoch IJIAaHOMEPHOE YHUUTOXKEHHUE KYCTOB JUKOU
CMOPOAMHBI. BBIJIO YHMUYTOXKEHO OKOJIO MOJYyMWIIHApAa KycTOB, HO 3(QEeKT OT
ATOTO MEPOINPHUITUS OKa3aJICs HEIOCTaTOYHBIM: BEAb HA OJHOM KBaJIpaTHOM
CaHTUMETpPE IUIOIIAIM MOPAKEHHOI'0 JHUCTa CMOPOAMHBI oOpasyercsi Oojee 4-X
MUJUTMOHOB CIIOpP, KaXkJash U3 KOTOPBIX, IONAaB HAa XBOWHKY, MOXET BBI3BaTh
nopaxeHue cocHel. [lo3TOMY Haxe €OUHUYHBIX, CIYyYallHO OCTAaBIIUXCS B JIECY
KYCTOB CMOPOJHMHBI JOCTAaTOYHO ISl TOJJEPKAHUS IMUAEMUM. BbUIO HCTBITaHO
JIPYro€ CpEICTBO - ONPBICKMBAHWE OOJIBHBIX JIECOB  MPOTUBTPUOHBIMU
aHTUOMOTUKAMU, TJIABHBIMH 00pa3oM, ¢ TOMOIIbI0 aBuaiuu. O6paboTka jiecoB Ha

mwiomaan 6onee 200 ThICSY TEKTapoOB TMOKas3ayia, YTO, BO-TIEPBBIX, BHYTPEHHSSA
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UHQpEKLN HE YHUUTOXKAETCS, a MHOTOJIETHUN MULENUNA Tpuda HaXOAUTCSI BHYTpHU
CTBOJIOB M BETBEH, U, BO-BTOPBIX, UCIOJIb3yEMbIi aHTUOMOTHK BBICOKO TOKCHYEH
JUISl TEIUIOKPOBHBIX KUBOTHBIX U 4esoBeka. [[oaTomy oT XMMHUUECKUX 00paboTOK
OpUIUIOCh OTKa3aThCsl. B psae palloHOB TJWIaBHBIM CIIOCOOOM OOpBOBI C
3a00JieBaHMEM CTajla 00pe3Ka MOPaKEHHBIX BETBEH M BHIKOPUYCBBIBAHUE CTBOJIOB.
B ognom Tonmpko 1967 romy obpesanu u BeIKOpUeBaau 1,2 MIIIIMOHA JIEPEBBEB.
Bech 3TOT KOMIUIEKC MEpONPHUATHII IMO3BOJIMI OCTAHOBUTH PACIpPOCTPAHEHUE

00JIe3HH, HO KaKOBa ke ObLIa IIeHa 3TOro?

I'JTABA 3. POPMbI, METOIbI U CPEJACTBA OBYYEHMNSI,
NCHOJBbB3YEMBIE B TEME ".I'PUBbI- IAPA3UTBHI"

3.1.Ypok
Ypok - ocHOBHas (opMa opraHuzanuu y4eOHO-BOCIUTATEIBLHOM PadOTHI

YUHUTENSI C KJIACCOM — IOCTOSHHBIM, OJHOPOJHBIM IO BO3PAacTy U IMOATOTOBKE
KOJUICKTUBOM YYAIlIUXCS — TI0 OMPEASICHHOW IporpamMme OHOJIOTHH, TBEPAOMY
pacCIUCaHUIO U MMPEUMYIIECTBEHHO B IMKOJILHOM MOMEIIEHUN

3.1.1. O0BsACHUTETHLHO-UIUTIOCTPATUBHBIN YPOK.

Ilenv ypoka:pacumpeHvue W yriayOJleHWe 3HAHWA ydYalluxcs O rpudax-

napasuTax, Hay4uTh peOsT IPUMEHSITH TOJIyYSCHHbBIC 3HAHUS Ha MPAKTHKE.
3aoauu:

* pacmmpuTh OOBEM 3HAHMUW yyanuxcss O rpudax-mapasurax, o0 Uux
pa3zHoo0pa3uu; MO3HAKOMUTh C OTIMYHUTEIbHBIMU OCOOEHHOCTSIMH, CTPOCHHEM
U crnocoOOM MUTaHMsS TPUOOB MApa3uTOB, JaTh MPEACTaBICHHE O CHocodax

O00pBbObI C TpHOaMH - IMapa3uTaMH,
* HAYYHUTh YYAIIUXCS OMPEICIATh B MPUPOE IPUOBI-TAPa3UTHI.

* pacKphITh HETAaTUBHOE 3HAYCHHWE TPUOOB-TIAPA3UTOB B TMPHUPOJE, KU3ZHU U

XO3MCTBEHHOM AEsATEIbHOCTH UYCJIOBEKA.
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CHO0COOCTBOBATh Pa3BUTHUIO Y IIKOJIBHUKOB YMEHUSI CAMOCTOSTENBHO paboTaTh C
UCTOYHUKAaMU  MH(pOpMallM¥,  aHAJIW3UpOBaTh,  JeNaTb  BBIBOABI U
YMO3aKIIIOUCHHUS,

pa3BuUBaTh 001IEyUYeOHbIE HABBIKH, JIOTHYECKOE MBIIIJIEHUE, CMBICIIOBYIO IaMSTh
Y TBOPYECKHE CIOCOOHOCTH;

CO3/1aTh YCIIOBUS Ui (POPMUPOBAHUS Y y4aIIUXCS OEPEeKHOTO OTHOILIEHUS K
CBOEMY 3/10POBBIO.

COJICHICTBOBATh PA3BUTHIO YHUBEPCAIBHBIX YUEOHBIX ACHCTBUI: BOCIPUHUMATH
peub YUUTENs U OJHOKJIACCHUKOB, CPABHUBATh O0JIE3HN OPraHOB MMUIIEBAPEHUS,
IIPUBOJUTH MPUMEPHI B KAYECTBE JOKA3aTEJIbCTBA BBIJABUIAEMBIX ITOJIOKEHUM,
YCTaHABJIMBATh IPUYNHHO-CJIEACTBEHHBIE CBSA3H, BBICKA3bIBATH IPEITOI0KECHHUS,

06CY)KI[3TB HpO6JICMHI:Ie BOIIPOCHI.

Ooopyoosanue: KOMIBIOTEP, MYJIBTUMEIUUHBIM  MPOEKTOpP, DKPaH,

HHTCPAKTHBHAA JOCKAa, MHKPOCKOIIBI CBCTOBLIC, Ha60p IIpCIIapaToB FpI/I6OB-

apa3uToB.

Xoxa ypoka

1.0pranu3anuoHHbIN 3TN
Yuureisn:

[Ipo3BeHen 3BOHOK, a 3TO 3HAYUT, YTO HAIle 3aHATHE  Hayaaoch. Sl

MPUBETCTBYIO BCEX MPUCYTCTBYIOIIUX CETOAHS Ha ypoke Ouonoruu. letu, s pana,

YTO BBl MPUUUIM HAa YPOK OHMOJOTMH, YTOOBI Y3HATh YTO-TO HOBOE M3 ITOU

CJI0’KHOM, HO OYEHb MHTEPECHOW U 3aHUMATENbHOU Hayku. [Iporsrusas Bam cBou

JagolIKH, A IIpUIjlaliard K COBMECTHOM pa60Te, CCJIM Bbl IIPUHHUMACTC MOC

MPEIOKEHHE, TO OTKPONUTE HABCTPEUY MHE CBOM JIAJIOHM, a €CJIM HET - OTBEPHUTE

ux OT MeHs. [lpuem obpammnou ceazu "Jlaoowwxu" Sl nymaro, 4Tto BbI Oynere

AKTUBHBI B TCUCHHUE BCETO YPOKA.

Ha mpoTspkeHMM HECKOJBKUX YPOKOB Mbl 3HaKOMHJIUCH ¢ rpubamu. Ha

CETOHSIITHEM YPOKE MBI TPOJIOJDKAM M3ydaTh MHOTOOOpasue rpudoB.IIpemiararo

Bam BbINOJIHUTH 3ala’Hnsd, KOTOPLIC B )laaneﬁmeM IIOMOI'yT HaM IIpHW HU3YUYCHHUU
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tembl «I'PUBbIl» Paborate MbI cerognst Oyaem B rpymmax. Omnpenenurech, KTo
OyJIeT OTBETCTBEHHBIM OPTaHU3aTOPOM B TPYIIIIE.
2. JTan akTyajau3annu cCy0beKTUBHOIO ONBITA yYAIMXCSH.

1 rpynna OTBeThTE HA BONPOCHI: (cratio 2)

. [Touemy rpuObI MPUHSATO BBIACIATH B OTAEIHHOE IIAPCTBO?

. Kaxkoii Tunm nutanus xapakTepeH s rpuboB? (cratio 3)

. B geM cocTouT 0OCHOBHOE OT/IHUME TPYOUATHIX TPHOOB OT
TUTACTUHYATHIX ?

. Urto Takoe Mukopuza? (ciaiio 4)

2 rpynna Padora Ha nHTepakTHUBHOM H0cKe: Kakue rpubbl Ha3bIBAIOT
HNUIANOYHBIMU? Pacckakute o CTpoeHUH LUIAO4YHOro rpuda. Crenaite NIOMETKU
Ha JIOCKeE. (caato 5)

HInsmoyHslii TpUO MMEET TOBOJBHO CIOXKHOE cTpoeHue. OCHOBHas 4acTb
rpuba HaXOJMUTCS B MOYBE — rpUOHMIA (MHMUIEJIUI) U COCTOUT U3 BETBAIIUXCS
OenbIX HUTEH — rM(oOB, HA KOTOPBIX 3aKJIAJIBIBAIOTCS U Pa3BUBAIOTCA IIJIOJIOBHIE
Tesna. IMeHHO IJ10/10BbIE TeJla Mbl Ha3bIBa€M I'pUOaMHU.

[ImogoBoe TEnO COCTOMT M3 NUISINKM M INeHbka. OTCoga M Ha3BaHUE —
HUIAnoYHbie TpuOkl. [11010BOE TEMO OKOJIO MecAla pacTéT Mol 3eMIEH, HO BB
Ha NOBEPXHOCTh, OUYEHBb OBICTPO YBEIUUMBAETCS B pa3zMepax.

3 rpynna. UarepaktuBHblil pucyHok Llasimounsiii rpu0» Bbidoepure
Ha3BaHus.(cJaiijg 6)

4 rpynna Tecr (cnaiig 7)

1. I'puOBI nuTarOTCS:

A — 00pa3ys Ha CBETy OpraHUYECKHUE BEIIECTBA;

b — roTOBEIMH OpraHNYECKUMHU BEIIECTBAMU;

B — To1bKO OpraHN4ecKMMH BEIIECTBAMU JKUBBIX OPTaHU3MOB;
[' — mocensisich Ha MPOYKTaX MTUTAHMSL.
2. I'puOb1 HE cTOCOOHBI K POTOCUHTERY, MOTOMY UTO:
A — OHU XUBYT B IOYBE,
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b — He umeroT xnopodamma,

B — mapasutupyrot Ha APYTUX KUBBIX OpraHU3MaXx,
I' — umeroT HEOOIBIIIE Pa3MEpHI.

3. I'puOsI:

A - pa3sMHOXKAIOTCSA COOPAMMU;

b — cemenamu;
B — yactbro KOpHS,
I — yacTbro cTEOIS.
4. Muxkopwusa:
A — m10/10BOE TEJI0 TpHroda,
b - 6one3Hb pacTeHuii BhI3bIBaeMasi rpuoamu,

B — rpubokopeHs,

I' — yacTh rpUOHUIIBL.

5. Canpo¢urtsr:

A — mxmn,
b — rpu6si,

B — 6akrepun,

5 rpynna Cbheio0HbIe U IA0BUTBIE TPUOBI  (cr1aiio 8.9,10 )

Kaxkue rpubbl OTHOCATCS K CheIOOHBIM, a Kakue K siIoBUThIM ? PaboTa Ha
uHTepakTuBHOI g0cke: 3ananue « [IOJIOKU CbEJOBHBIE I'PUBLI B
KOP3UHY)>»

6 rpynna - npaBusa coopa rpudoB, Mepbl EPBOH MOMOIIM NPHU
OTpaBJICHUM rPpUOaAMM.

I'pudbi-napa3ursl_(craiiovr 11- 20)

Ho cpeau rpuboB BcTpedaroTcs U epubwvl-napazumol. BecroMHuUTE, Kakue

OpraHu3Mbl Ha3bIBAIOT I14p asuTaMu’?

(Aemu omeeuarom.)l1apazuraMu Ha3bIBAIOTCS OPTaHU3MBbI, TUTAIONIUECS 32

CUCT JKHMBLIX OPraHM3MOB, HCPCAKO HAHOCA UM BPCI.
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- Cpenu napasumuueckux 2pu6o6 BCTPEUAIOTCS TaKUe, KOTOPbIE MOTYT
BBI3BIBATh PA3IMYHbIC 3a00JICBAHUS Yel08eKad U JHCUBOMHBIX, & TAKKE pacmeHull.
Ocoboe  3HayeHWe  JOis  4YeJlOBEKa  MMEIOT  TIpuObl,  MOpa’KarolIue
CEeNbCKOXO3SCTBEHHBIE PACTEHMsI, BbIpalivBaeMble denoBekoM. [lamaiite Gonee
HOJPOOHO TO3HAKOMHMCSI C HEKOTOPBIMH Hambosiee YacTo BCTPEHAIOLIUMMCS

Napa3uTUYECKUMH TPHUOAMH.

1) CJAMJ 11. [apasutudeckuii Tpud 20/106HA. Pa3nmuaHble BUIBI STOTO
rpuba MOTYT MOpa)kaTh pa3Hble BUABI XJEOHBIX 37aKOB (HampuMep, MIICHUILY,
OBEC, KYKYypy3y, Ipoco, SUMEHb M T. [.), @ TaKKe€ U JpYyrue pacTeHus. ITu
napa3uTUYECKue rpuobI HAHOCSAT OTPOMHBIHT Bpen MHOTHM
CeNbCKOXO3AUCMBEHHbIM KYIbTypaM. Eclii MOCMOTpETh Ha pacTeHUE, MOPAKEHHOE
3TUM TPUOOM, TO cpa3y OylIeT 3aMEeTHO, KAaKyl0 4acTb PacTEHUS OH IOpaxkaer.
Konocku 3TuX 3apakeHHBIX pPACTEHH MOYEepHEBUIME, KaK Obl OOYIJEHHBIE,
NoX0’Kue Ha rosnosemiku. OTcro/1a u Ha3BaHue rpuda - rojaoBHs. Eciu paccMoTpeTs
3apakK€HHbIE KOJIOCKH 00Jiee BHUMATENbHO, TO OyAET 3aMETHO, YTO OHU HAOUTHI HE
CEMEHaMH, a YEpHbIMH MEJIKUMHU cnopamu Tpuba. Ilpu yOopke 3epHa, ero
TPaHCIOPTUPOBKE, BO BPEeMsI MOJIOUEHHUsS CIIOpPHI Tpuba-mapasuTa pasieTaiorcs U
JIETKO MPUCTAIOT K 300p06biM 3epHAM. BMmecTe ¢ 3epHOM cnopwsl COXpaHSIOTCS 10
MOMEHTa €ro M0CeBa, a BO BPeMsI II0OCEBAa BMECTE C 36pHOM IOMNAJA0T B IOUBY, IJ€
OJ1aromnoay4yHo npopacmaiom, o0OpasyroT rpuoHuUIly. Hutu rpubHUIIBI popacTaroT
CKBO3b MOJIOJIOW TPOPOCTOK M BMOCIEACTBUU PACTYT GHYmpu cmeO/isl 371aKa,
MeXIy ero kierkamu. [lurtaercs munenuii rpubda 3a cueT OpraHuYeCcKUX BEIIECTB
pacteHusi - xo3siuHa. OAHAKO 10 MOMEHTa KOJIOIIEHHsS TpuUO HE NPHUHOCUT
OLLYTUMOIO BpeJa CBOeMY XO03dMHY. JlocTHUrHyB Kosoca, MHLenuii Trpuda
HauMHaeT OypHO pa3eueamuvcs, YHUUYTOXKAET MKAHU Koloca N 00paszyeT cnopwi

BHYTPH 3€pEH.

Kak BBl jgymaere, kak Jroaum OoproTcs C 3TUM rpudbOM  Ha
CEIIbCKOXO3SMCTBEHHBIX pacTeHusax? ([Aemu oOenarom ceou npeononoricenus.)

Jlnst Toro, 4yToObI TPpUO HE pPa3BUBAICA HA CEIBCKOXO3SWCTBEHHBIX PACTCHUSIX,
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HEOOXOJMMO YHHMUYTOXHUTh €r0 CIOpPbI, HNPUIUIIIME K MOCEBHOMY 3€pHY. ITO
JeNaloT € TOMOIUBIO  yeHmpugyuposanus, a TaK >K€ HEKOTOpble 3epHa

NPOMpABIUBAION XUMUYECKUMU 8eujecmeami, HarpuMep, paCTBOPOM GopmanuHa.

2) Emie omHUM mapa3suToM pa3iUYHBIX 3€PHOBBIX PACTCHUN SIBISCTCS 2pUd
cnopeinba. CJIAMJI 12.Cnopsl >Toro Tpuba MOMAmAlOT B 3a6A3U UGEMKd
pacmenusi-xo3sauHa u popacTaroT TaM. Bo BpeMst 00pa3oBaHus KOJIOCa 3€PHOBKH
MOPaXCHHBIX PAaCTEHUH TMPEBpaIIalOTCs B  UYEPHO-(DHUOJICTOBBIC  SITOBUTHIC
o0pa30BaHMsl, TOXOKUE HA POXKKH. DTO CIUICTCHUS Humel 2pudOHUYbl CIOPHIHBU.
Ha Hux o00pa3yroTcs MeITKhe MHOTOYHCICHHBIC CIOpPBI, KOTOpPBIE pPa3HOCATCS
BeTpoM. CamMu TPUOBI U UX CIIOPHI STOBUTHI U, TIOTIAB B MHIIY K YEJIIOBEKY, MOTYT

BbI3BATD TAKCIIBIC OTPABJICHUA.

3) 3naku, B TOM YHCII€ U KYJIbTUBUPYEMBIE YEJIOBEKOM, MOpaXaeT U rpuo,
Ha3BIBACMBIH XJ1e6Hoii pacaguunoii. CJAAN]L 13.HasBarue cBoe Tpub momydnn
Onmaroymapsi TOMY, YTO TMOpaXaeT MPEUMYIIECTBEHHO Xx/reOHble 3naku. [luki
Pa3BUTHUS ITOTO rprda OUYEHB CIOKEH. DTOT TpUd CHavasla pa3BUBACTCS HA JAPYTUX
pacteHusix (4acto Ha OapOapuce), a B Hadajie - CepellMHE JIeTa Ha Pa3IMYHbIX
371aKax, MPEUMYIIECTBEHHO Ha nuteHuye. 3a OJHO JIETO TPUO 00pa3yeT HECKOIbKO
nokosieHnit cop. Crnopsl OKpalleHbl B porcaso-KOPUUHesblll yeen, 3a 4To rpud u
MOJIy4rJI CBOE€ Ha3BaHue. MHorma cmop oOpasyeTcs Tak MHOTO, 4YTO OHH,
pasJieTasich MPU MOMOIIM BETPA, JIOKATCS CIOEM KPaCHOBATOM MbUIH Ha Pa3IUYHbIC
npeaMeTsl. XiieOHas p’KaBUMHA TTOPAXKAET Jiucmusa U cmebau pactenuit. Ho xakoi
)K€ Bpel OT 3toro uenoBeky? (Hemu oOenarom ceou npeononosxcenus.)Ha
3apaKEHHBIX STUM TPUOOM PACTEHUSIX KOJIOChS MOT'YT BOOOIE HE 00pPa30BbIBAThHCS
WJIM OHU OKa3bIBAIOTCS MEJIKUMHU U 3€pHO He co3peBaeT. Cropbl 3TOro rpuda MoryT
MEPEHOCUTHCSI BETPOM Ha COTHU M JaXXe THICSYM KUJIOMETPOB, YTO CHJIBHO

3aTpyaHsAET 00pPHOY ¢ HUM.

Kakue myTtu pemienus 5Toil mpoOieMbl Bbl MOTJIA ObI MPEIOKUTE? (emu
denarom ceou nPeonon0HceHus.) ArpoHOMbl HAYUYHJINCh BBIBOJUTH COpmMa 31aKOB,

yCI’I’lOZ/tulll/thlX K 3apastceHuro 3TUM FpI/I6OM.
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4) CJIAYI]I 14. I'pubvr mpymosuku, Ui mpymossie TPUOHI, TOXKE JacTO

SBJIAIOTCS TprbaMu - mapasutamu.l 1e MOKHO OOHAPYKUTH 3TU TPUObI?

(/lemu omeeuaiom.) Ity rprudbI Yale BCEr0 MOXHO OOHAPYKUTH B JIECY HA

CMB0.J1ax IEPEBBEB.
- Kak BBl 1ymaere, kakas yacTh rpua HaM OOBIYHO BUIHA?

(ﬂemu omeelmlom.)O6BIqH0 Ha ITOBCPXHOCTHU ACPCBA HAXOAUTCA IIJIOJOBOC

meno epuoa.
- KakoBa ero gpyHkuus?
(/lemu omeeuarom.)B HeM 00pa3yroTcst criopsl rpuda.
- A re e HaxOJUTCS MULIeIUi rpuda (rpubHuia)?

(lemu omeeuarom.) Muyenuii Tpuba HaXOAUTCA BHYTPU CTBOJIA JEpEBa.
['udsr rpuba paspywarom oOpesecuny nepeBa, HAHOCS €My OOJBIIOW BpE.
HpeBecrHa 3apaX€HHOIO0 IPUOOM JiepeBa MOCTENEHHO CTAaHOBUTCA TPYXJISBOU, B
ATUX JIEPEBBSIX YACTO OOpa3yroTcs IyIUia U JepeBbs JioMaroTcs. [losBieHue 3Tux

rpUOOB MOXKET CHJIBHO COKPATUTh CPOK KU3HU JIEPEBa.
- Ho kak >xe epeBo MOXKeT 3apa3uThCsi TUM Tpudom?

(lemu omeeuarom.) Cnopsl STUX TPUOOB pACTIPOCTPAHSIOTCSA gempom. OHH
OCEIal0T Ha Pa3IMYHbIX MPEAMETax B JIECY: Ha MOYBE, TPABE, CTBOJIAX JE€PEBHEB.
Ecnu Ha cTBOJIE IepeBa UMEETCS paHKa UM MOBPEXKIAECHUE, CIIOPBI POHUKAIOT MO/
KOpy, IpopacTaroT U 00pa3yroT muyenut. Muneanii mocTeneHHo pa3pacraercs u

gepe3 HEKOTOPOe BpeMsi 00pa3yroTcs IJI0IOBBIC TEla IPUOOB.

- [lnos1oBBIE TENNa TPYTOBUKOB MHO2oNemHue. OHU HAPACTAIOT KAXKABIN TOJ,
o0pa3ysl KOHIIEHTPUYECKHE HAILIBIBBL. UTO MOXKHO CKa3aTh O TPUOE MO0 KOJIUYECTBY
ATUX HAIIBIBOB? ([emu omeeuarom.)I10 KoMueCTBY HAIILIBOB MOXHO CYAUTH O

603pacme TII0JI0BOTO TeJa rpuoa.

5) CJAHMJ 15. Cpeau JApyrux TIpHOOB-TIAPA3UTOB HAWOONee HYacTo

BCTpEUaeTcsi TIpuld uepHasa HOMCKa, YacTO TOPAKAIOIUN MOJOAbIE NOOEru
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kamycThl. Ha Tomarax, xinyOHsiX KapTodelnsi pa3BUBaeTCs rpuld uepHas ZHUb.
CJIAU] 16.Ha mmogax W JHUCThIX TOMara U KapTodesns MocenseTcs

dumogpmopa. CJIAU 17

Ha kny6HWKE U 3eMISHUKE - cepaa shunv. CJAAN] 18. Ha s610Kax gacTo
nocernsiercss niaodosas cnuns. CJIAMJ] 19.'pu6, HasbIBaeMblil MyuHUCHOI
pocoii, CJIAFII[ 20uacTo TOpakaeT JHUCThS, MOJOJbIe TOOETH U TUIOJBI
KPBDKOBHHKA, a TaKXe W APYrMX pPacTEHUH, TaKUX Kak KapTodeiab, CMOPOJAUHA,

ITOMHJIOPHL.

Kpome TOro, Hekoropble IpuObl MOTYT SIBJISATHCS Iapa3uTaMu JIOACH U
#KUBOTHBIX. [Topaxkenus rpuOkom JIrosel n KUBOTHBIX HA3bIBAIOT MUKO3AMU.

Y4urenab NoABOAMT yYAIIMXCH K (POPMYTHPOBKE BbIBOJA:

[1necHeBble TpUOBI, TAKUM 00pa30M, SBIIAIOTCS HU3MWUMU rpudoamu. ['pulsi-
IPEICTaBUTENIN OCOOOr0 LAPCTBA, 3aHUMAIOLIETO MPOMEKYTOYHOE IOJIOKEHUE
MEXJy pacTeHHsIMH U KUBOTHbIMH. Hayka, wn3ydwaromass rpuObl Ha3bIBaeTCs

MHUKOJIOI'UdA.

4.9Tan 3aKpenJieHus 3HAHNH 0 rpudax-napa3urax
A) (BbinmoJsiHeHHe TecToBOTO0 3a1anusi). (Caaiapl 21-24)
1. I'pub-napasum, nopasxicarowuil Kapmogheib U momamol:
A) ciopbIHbBS;
b) TpyToBUK;
B) ronosus;
I')_purodropa.
2. I'pub-napazum, nopasicarowuii Xieonvie 31aKu:
A) MyKKOD;
b) TpyToBUK;

B) ronoBns;
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I') putodTopa.

3. Cnopwi kakozo epuba, nonas ¢ MyKou 6 nuwy, Mo2ym 8bi36amb

ompaenenue?

A) CIIOPBIHBS;

b) ronoBus;

B) TpyToBUK;

I') purodropa.

4. [Inooosoe meno kakozo epuba umeem gopmy konvima?

A) durodTopa;

b) TpyTOBUK;

B) ronosus;

I') ciopbIHbSL.

Bb) CamocrosiTeqbHast padora yyamuxcst ¢ yueOnukom. (Caaiin25)

HOJ’IBSYHCB TCKCTOM y‘—Ie6HI/IKa, d TaK)KC SHAHUAMMH, ITIOJTYyYCHHBIMU HAa YPOKC

H 3aIIMCAMU B TCTpaau, 3aIIOJIHUTC Ta6JII/II_Iy.

['pulObI-niapa3uTsl.

IIpeacras buosornvyeckue 3HaueHMe B IpUpoe u
UTeJH 0CO00EHHOCTH JKU3HU Ye/I0BeKa
TpyToBUK Munennii Cokpamaror cpoku

MHOTOKJIETOYHBIU. Pa3BuUBaeTcs B

KOpE, IPEBECUHE U CEP/ILIEBUHE
nepeBbeB. Ha nmoBepxHocTu
CTBOJIa 00pa3yrOTCs
MHOTOJIETHHE TJIO/I0OBBIE TeEa.

[Tapasut unu canpodur

PKA3HU JIEPEBHEB. Y YACTBYIOT
B Pa3JI0KEHUH PACTUTEIBHBIX
ocTaTkoB. Pazpymaror
nepeBsIHHbIE TOCTPOUKHU. OuH
13 BUJOB (Yara) UCMOIb3yeTCs

B MCAUITNHC

[ o10BHA

Munenui

MHOFOKJ'ICTO‘IHBII\/'I, IMapasuThbl

Hanocur ymiep6

CEITbCKOMY 3€PHOBOMY
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XJIEOHBIX U JUKOPACTYIINX
3JIaKOB U OCOK. PazMHoOkaeTcs

MULCJIUEM U CIIOpaMu

X0351UCTBY. CHUXKAET
YPO>KalHOCTb 3J1aKOB WJIH
MPAKTUYECKH MMOJTHOCTHIO

YHHYTOKACT €T0

CnopbIHbs Munenui [TopaxaroT JIyroBbi€ 1
MHOTOKJIETOYHBIN, BETBUCTBIN.  [XJIEOHBIC 37IaKU, CHIDKAIOT
[Tapa3ut p>ku TOCEBHOW U YPOKaHOCTh 3epHa. Criopbl
Npyrux 3;1akoB. PazMHOkaeTcss  [rpu0a siIOBUTHI U MOTYT
MHLIEIMEM U CIIOPAMH BBI3BIBATH OTPABJICHUS.
HexoTopble XuMHuyeckue
BEILECTBA rpHOa UCIIOJIb3YIOT
B MEJWLIMHE
dutodropa Munenuii COCTOUT U3 [Topaxkaer nucTbs u

OHOU KPYITHOW BETBUCTOU
KJIETKU C MHOXECTBOM SJIED.
[TapazuTupyet Ha pa3IMUYHBIX
YaCTAX MTACJICHOBBIX PACTECHUMN.
Pa3zmHoxkaercs yactsamu

MULCIIUA, ClIOpaMH

KJIyOHH KapTo(dens, a TaKxKe
ITUCTbSI U 106l TOMATA.
Hanocur ymiep6 cebckoMy

XO3UCTBY

JTamn nojABe/leHNsI UTOTOB YPOKa.

6.9Ttan undgopmanuu o JoMalIHEeM 3aJaHUW.( c1aio 26)
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Wzyunuts maparpad 9, 10, Bonpocsl u 3ananus ctp. 44, 47 ,3amM0NHUTH J10
KOHIIa TaOJMIly, HOATOTOBUTH JIONOJHUTENBHBIM MaTepuan o rpudax-napasurax us3

JONIOJIHUTENBHOU JINTEPATYPBHI.

3.1.2. JlabopaTopHasi pa6oTa (IpaKTHYEeCKUI MeTOox).

Tema naGopatopHoil paGoThl: M3yueHue BHEIIHEro BUa IUIOJOBOTO Tela

rpuba-TpyTOBHUKA.
[enb pabOTHL: U3YUUTH IIJIOJOBOE TEJIO TPUOA-TPYTOBHKA.
O6opynoBaHue U MaTEepUabl: TPUO-TPYTOBUK, JIyTIA.
[Topsinok paboThl U pe3yibTarT.
1. PaccmoTpu BHenIHU# 001K rpuda-TpyToBUKa. ONHILN.

2. C IIOMOIIBIO JIYIIBI PAaCCMOTPHU BHYTPCHHIOIO ITOBCPXHOCTH IINIOAOBOIO

tena. Halitu otBepctus TpyOouek. Uto 31ech HaX0AuTCs ?

3. IInonmoBble Tena TPYTOBUKOB MHOTOJETHHUE M €XErOJHO HapacTaroT,
o0Opa3ysl KOHUEHTPUYECKUE HaruibIBbl. 1[0 HUM CynaT 0 BO3pacTe IUIOJ0BOIO Teja

rpuba. Onpenenu BO3pacT MIOAOBOTO Tela TPYTOBHUKA.

4. Cnenaii BbiBoA. YeM omacHbl TpuOBI-TpyTOBHKK ? Kak mpemynpeauTtsb

3apakeHue aepena ?
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BbIBO/1bI
1. Tema «I'puObI-mapa3uThl» SBISETCS BAXXHOW W aKTyaJIbHOW TEMOW B
IIKOJILHOM Kypce OHMOJIOTHH, KOTOPOIl OTBOJUTCS B IIKOJIBHON NMPOrpaMMe TOJIBKO

1 4ac, 94TO COBCPIICHHO HC ITPHUCMIICMO.

2. JlanHas TeMa BKJIIOYAET HE TOJIBKO TEOPETUYECKHE, HO U MPAKTUYECKOE
METOJbI O0yueHHUsI O0Yy4aloUIMXCs, KOTOPbIE B YCIOBHSX IIKOJBI HEOOXOAMMO

Pa3BUBATb U COBCPIICHCTBOBATD.

3. Ilpu u3ydyeHuu tembl "I'puObI-mapa3uThl" MOXKHO BKJIIOYATh AJIEMEHTHI
UCCJIEI0OBATENHCKON JIEATETbHOCTH O00YUYaIOIIUXCsl, YTO MO3BOJUT JIyIlle YCBOUTh

JaHHYIO0 TCMY U 3HAYUTCIIbHO PACIIUPHUTL KPYIro30p.
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