3auyeM pacTeHHIO BO31YX, CBeT, BOJA, TEIUIO M MUTAHHe?
Okpyxaroumi Mup
CxkpbinankoBa B.B.

I knacc, MKOY «Kpacnospckas CLLU Ne [ um. B.B. ['ycesa» ’Kupnoseckozo

MYHUYUNAIbHO20 pationa Boneoepadckoii obnacmu

Hayunwuii pykosooumens: bouaposa H.A., yuumens nauanvhuix xnaccos, MKOY
«Kpacnosapckas CLLI Ne 1 um. B.B. I'ycesay KupHocko2o MyHUyunaivHo2o paiona

Boneoepaockoii obnacmu

Bsenenne

EnuHcTBEHHAsA mUIaHeTa, HA KOTOPOW IPUCYTCTBYET KU3HB - 3emist. OqHuM U3
LapCTB YKUBOU IIPUPOJIBI, HACEIIAIOIIMM HAIlY IUIAHETY ABJISAIOTCS pacTeHus. Pactenus
- 3TO HAlM 3eJeHble Apy3bsA. Kak W KMBOTHBIE, PacTEHHWs NBIIIAT, MUATAKOTCA H
pasMHOXKaroTCs. Eciy npencTaBuTh, YTO BCE PACTEHUS NCUE3HYT C IUIAHETHI, TO HAIlIA
’KU3Hb CTAaHET MPa4yHOI 1 0e3paJloCTHON. 32 OKHOM OCTaHYTCs cepble A0Ma, He OyneT
CJIBIIIIEH IEOET IITHUIL.

AKTyaJbHOCTh (aKTOpPOB pOCTa U pa3BUTHUA pacTEHUI, Kak Tema
UCCJIEI0BAaHMs, JOCTaTOYHO MHTEPECHA, BEJb (hiiopa ISl )KUBOTHBIX U JIIOJIEH, a TaKk
K€ KOMITOHEHTBI, OTHOCSIIMECS K HEHW - 3TO MaTepualbl, NUTAaHWS, JIEKapCTBa,
raBHbI GuiabTp Bo3ayxa. s Toro uytoObl pacTeHus MPaBUIBLHO Pa3BUBAINUCH
HEOOXOAMMBI OCHOBHBIE (PAKTOpbI: CBET, BO3AYX, BOJA, TEIJIO U MHUTATEIbHBIE
BEILIECTBA.

I'mnore3a: A IIPEATI0JIOKHUIIA, 4TO JUISL IIPOpacTaHus
CEMSIH OTYpIIOB HEOOXOAMMBI CBET, TEIJIO, Bjlara, BO3AYX M MHUTAHHUE, & OTCYTCTBUE
OJTHOTO U3 (paKTOPOB HETATUBHO OTPA3UTCS HA pe3yJIbTaTax.

Heab nccjeqoBaHusi: ONpeieanuTh 3HAYMMOCTb M BIMSHUE KaX10T0 (hakTopa

Ha POCT ¥ PAa3BUTHUE PACTCHUM.

MCTOI[LI, KOTOPLIC g HCIIOJIB30BaJia IIPpHU HAIIMCAHWU IIPOCKTA!:



. HaOJII0JICHHUE;

. HKCIEPUMEHT;

. UHCTPYMEHTaNBHBIN (11 poBOIl poToanmapar);

. aHaJIn3 (MCIOJIB3YETCs sl HAIMCAHUS BBIBOJIOB);

. OIMMCATEIbHBIM METO;

. CpaBHEHHUE;

. HOUCKOBBIN METOJ (MOMCK MH(POPMALIUHU B PA3HBIX HCTOUHUKAX).

O0beKT uccJIeJ0BaHNU . CEMEHA OTYPIIOB.

IIpeamet ucciae0BaHUA: IPOLIECC TPOPALIUBAHUS CEMSIH.

3agaum uccjie0BaHuA

- U3y4YUTh (DAKTOPHI pOCTA U PA3BUTHUS PACTCHUS;

- TIPOBECTH MPAKTUYECKHUI OMBIT MO BBIABJICHUIO BIUSHUSA (DAKTOPOB HA POCT U
pa3BUTHE PACTECHUS;

- OIIPEEUTh HAUBAKHEUIINI (HDAKTOP AJI KU3HEAEITEIIbHOCTH PACTEHHI;

-IIPOBECTU AaHKETHUPOBAHUE CPENN ydamuxcs 1knacca;

-C03/1aTh OyKJIET- HHCTPYKLHUIO MO BBIPAILIMBBAHUIO PACTEHUI;

-IIPOAHAJIN3UPOBATH NIOJYUYECHHBIE PE3YJIbTATHI.

DakTOopbI POCTA U PA3BUTHUA PACTCHUI

YcnoBus BHENTHEHN Cpelibl OKa3bIBalOT OO0JIBIIIOE BIUSAHUE HA BCE
xuBoe.[IpaBunbHOE pa3BUTHE U POCT PACTEHUM OOYCIOBIIEHO, MATHIO (DAKTOpPaMMU:
BOJA, CBET, BO31AYyX, TUTAHHUE U TEILIO.

Bo3ayx - kak pakTop pocra u pasBUTUSA PACTCHUM

PacTenusiM [1s1 bIXaHust HEOOXOAMM BO3AyX. PacTeHus mornomaroT BO3IyX
4yepe3 MaJeHbKHE  OTBEpPCTHS, PACHOJIOKEHHbIE B OOJIbIIEH YacTH Ha JIUCTBAX.
JucOanaHc BO3yxa B MOYBE BIMSET Ha MPOpPACTaHHE CEMSH, 3aJ€P’KKY pa3BUTHS
KOpHeil, m cnabpiii  poct. IlosTOMy Ba)XHO MPOBOAUTH PHIXJICHUE TOYBHI U
yOupaTh KOPKU Ha MOBEPXHOCTH 3eMJU. Tak ke BO3AYyX CIYXHUT OMOJHUTEIbHBIM
HMCTOYHUKOM BJIAr'U, BEJb COAEPKUT MOJIEKYJIBI BOABI. Upe3MEpPHO BIAXKHBIM BO31YyX

CIOCOOCTBYET OOpa30BaHUIO IUJIECEHM HA TMOBEPXHOCTH MOYBBI, YTO MPHUBOJUT K



THUEHUIO PacTeHusa. A J10CTaTOYHO CyXOH, BIUSET Ha LBET JIMCTBBI, HE CE30HHBII
JUCTONAJ.
CBer - Kak aKTOp pocTa U pa3BUTHS PACTEHUH
Pacrenussm  HeoOXoauM cBeT il oOpa3oBaHMsI MHUTATENIbHBIX BEIIECTB:
Kpaxmaiia, 0enka, caxapa. [Ipu nmocanike, moceBe pacTeHHl B 3aTEHEHHON MECTHOCTHU
IIPOMCXO/UT HAKIIOH M BBITSATHBAHUE K CBETY, YTO JIEJIAET POCTKH ciaadObiMu. Eciu
CBETa HE XBAaTaeT, OpPraHMYECKUX BEIIEeCTB 00pa3yercs HaMHOro MeHblne. [lpu
HEJ0OCTATOYHOM o0beMe cBeTa, pacTeHus: UMEIOT Pa3HbIe NeEKTHI.
[TosiBeHne MOJIOABIX MOOETOB, COMPOBOXKIAETCS POCTOM OJIEIHBIX U 00Jiee MEJIKUX
JTucTheB. B mepuon BeTeHus BeToB 0OpazyeTcs Maio. [loToM pactenue nmpekpaiaer
CBOM pOCT, IBETEHHWE HE HACTYNAeT COBCEM, HI)KHHE JINThS OMAJA0T, MOJIOAbIC
no0Oeru 3achIXaloT U OTMHUPAIOT, pacrteHue mnorubaer. [Ipy W3NUIIKAX CONHEYHBIX
MTOTOKOB, PACTEHUS TakK e cTpafatoT. Ha IucThsIX NOsBIASIOTCA 05KOTH, YTO MPUBOIUT
K YBAJIaHUIO ¥ THOEIN OPraHu3Ma B LIEJIOM.
Boaa - kak ¢akTop pocra U pa3BUTHS PACTeHUH
Bcemy xuBOMy HeoOXonuma BOJa, B TOM YHCIE€ U  PACTCHUSIM.
PacTuTenbHbII MUp HE MOKET OCYIIECTBIISATH CBOKO KU3HEACSATEIbHOCTh 0€3 BOJBI.
Pactenus 10 95% coctosT u3 Bonbl. [Ipu HexBaTKke BOJbI Y pacTeHHs OOMEH BEIIECTB
Hapywaercsa. Hanuuue Biaaru B mouse Mo3BOJISIET cEMeHaM npopactu. Bona aBisercs
«dToM» I JOCTaBKYM MUHEPAIbHBIX U MUTATEIIbHBIX BEIIECTB B TKAHU PACTCHHUSI.
Boja Bausier Ha ynopyroctb pacTeHHsl, TEM CaMbIM TMO3BOJIIET COXPAHATH GOpPMY.
HenocTaTtok Bojibl, Kak U €€ M30BITOK MaryoHO BJIUSIET HA Pa3BUTHE U POCT «3EICHBIX
apy3eit». B kapkyro noromy pacTeHue TepsieT OOJbIIoe KOJUYECTBO BIIATH,
oOecreunBasi CBOIO )KM3HEAEATENbHOCTh. HexBaTka BO/IbI BEJIET K THOENIN OpraHu3ma.
JlocTaTo4HbIN MOJMB 00ECIIEYNBAET MOJHOIIEHHOE M OBICTPOE Pa3BUTHUE PACTEHUM.
Temio - kak pakTop pocTra U pa3sBUTUSA PACTEHUN
Temnno, ouH U3 PaKTOPOB OKA3BIBAIOLIUX BIUSHUE HA BCE KUBbIE OPTaHU3MBI.
Upe3MepHO OTpULIATENIbHbIC, KaK W TOJIOKUTEIbHBIE TEeMIEpaTypbl MOTYT
noryouts pacrenus. Kaxnas ¢asza pocta U pa3BuTHs (PayHbl HTPOUCXOAUT TOJ

JIEUCTBUEM OMpENETCHHBIX Temmeparyp. Huskue TemmepaTrypsl CIOCOOCTBYIOT



BBIMEP3aHHUIO, BBICOKME 3aMEIUISIIOT pocT U (orocuHTe3. ONTUMaIbHBINA
OJIarOnpUSATHBIA TeMIlepaTypHbI mauama3oH: 12-32C*. Tak ke pacTeHHUS MOXHO
pa3neNuTh Ha:TEIUIONIOOMBBIC, XOJOJOCTOMKHE W MOPO30yCToiunBBIE. B Kaxmoii
TEPPUTOPUAIIBHOM 30HE CYIIECTBYIOT CBOM pPallOHMpPOBaHHbIE pacTeHus. MM
KOM(OPTHO pa3BUBATHCS B T€X YCIOBUSIX, B KOTOPBIX OHU HAXOMSATCA.

IHuranue - Kak (paKTOp PpocTa U pa3sBUTHA PACTEHUM

PacTeHne nepBoHa4aIbHO IUTATENBHBIEC BEIIECTBA ITOIYYaeT U3 ITOYBBI.

[louBa —BepXHUM CIOW 3€MJIM, KOTOPBIM SBIISIETCSA IIONOPOAHBIM.EE cocras
pa3HOOOpPA3EH:MECOK, BO3AYX, I[JIMHA, BOJA, NEPETHOW, KUBblE OpraHu3msl. OT
KauyeCTBEHHOI'O0 M KOJMYECTBEHHOIO COCTaBa 3aBUCHT ILIOJOPOAUE. DTO OJHO M3
BAKHBIX CBOMCTB moOuYBbL.PacTeHuss AOKHBI OBITh O00ECIEUEHBl MUTATEIbHBIMU
BELLECTBAMH, BOJOW U BO3LYXOM JUISl MX ITOJIHOLIEHHOT'O POCTa U Pa3BUTHSI.

«3eneHble Opy3bs» HE MOTYT pacTd BHE 3emud. Jlyig Oosibluero ypoxas u
XOpOILIET0 pOCTa 4YeJoBeK N00aBigeT yaoOpeHus. Eciu He MpaBWIBHO PaccUMUTATh
JO3UPOBKY, TO PACTECHUS MOTHOHYT.

BoisiBiieHMe 3HAYUMOCTH (PAKTOPOB POCTA M PA3BUTHS PACTEHUH

PaccmoTpeB M u3yuuB (DaKTOpHl BIUSIOLUIME HA POCT M Pa3BUTHE (HIIOPHI,
ONpPEJEINM OIBITHBIM ITyTEM HanboJiee Ba>KHbIN.

MHoi1 ObL1 IpOBeieH OonbIT ¢ 6 0Opa3namu. B 6 crakaHUMKOB OBLIO MOCAKEHO
cems orypiia. B onHoM o0pasiie BeIMOIHEHBI Bce 5 (hakTopoB. B msiT oTCyTCTBOBAT
OJIMH U3 (PaKTOPOB, BIUSIOIINX HA PAa3BUTUE U POCT PACTECHHUS:

Oobpazerr Nel — skcnepuMeHTanbHBIA OOpa3el, Ha BbIpallMBaHUE KOTOPOIO
OKa3bIBaJIM BIUSHUE 5 (AaKTOPOB pOCTa U Pa3BUTHSL.

Oo6pazer No2 - ObUT UCKIIFOUEH BO3yX MYTEM MOMEUIEHUS B MOJUITUICHOBBIN
NIAKET;

O6pazenr N3 - BeIpamuBaics 0€3 10CTyma CBeTa;

O6pazenr No4 - ax3eMILIsIp OBLT TOMEIIEH B XOJIOIUIIbHHUK;

Oo6pazer Ne5 - moiuB OTCYTCTBOBAT;

O6pazerr Neb - moceB CeMEHHOTO MaTepualia MPOU3BEIEH HE B TPYHT, & MEJIKUM

1eOeHb;



JIHeBHUK HAOJII0OIeHUM.

JImuTenpHOCTh SKCTIepuMeHTa cocTaBmiia 16 qaei. [losiBiieHre IEpBOTO pOCTKa
B oOpasiie Ne 1, Ha KOTOpBIN OKa3bIBaIM BIusiHUE 5 (pakTOpoB - 1,2 cMm.

[IpoBenenue 3amepoB. [1o cocTostauto Ha 13.11.22 1.: o6pazerr Nel- 8,0 cM;
oopazen; Ne2 -1,1 cm; obpazer; Ne3- poCcTOK TOJBKO MOSIBUIICS.

Ha 17.11.22r. 4 obpa3ia UMEOT pOCTKH. BHENIHUI BUJ pacTeHUI OTJIMYAETCS
MEXy OO0 pa3MepaMu U IIBETOM JINCTOYKOB.

B 3axmrountenbHbIN AeHb SKkcriepuMenTa 19.11.22r . M1 Habmo1aeM, 4To B
obpasmax Ne5, Ne6 pocTkoB Tak 1 He nosiBuiock. O6paszerr No4 morud. OOpasiis! Mo
No 2, Ne3 ocTaHOBWJINCH B pa3BUTUU U MOXKYXJIH.

Ha npoTsi»keHun Bcero BpeMeHU MHOU MPOU3BOAWIIUCH HAOIIOACHUS U 3aMEpHlI,
JAHHBIE KOTOPBIX MOXKHO OTOOPa3UTh BUJIE TAOTHIIBI.

IToceB cemsan mnpowusBommwics 04.11.22r., OKOHUaHME HSKCIEPUMEHTA
19.11.22r.
Taoauma-1.

Pocr u passutue, cM

IlosaBnenue
pocTka

HaumenoBanue | Iloces Bueniauii By

10.11.22
13.11.22
17.11.22
19.11.22

TemHo 3eneHbIN, C
TOJICTBIM CTEOJIEM.

Oo6pazenr Ne 2 | 04.11.22 | 12.11.22 - 11| 2,0 2,0 3eJIeHbIH.

Obpazerr Ne 1 | 04.11.22 | 10.11.22 1,2 8,0 10,0 11,0

Oo6pazenr Ne 3 | 04.11.22 | 12.11.22 - 0,3] 3,0 3,0 breano 3eneHsli.

3enenniii. CitaObIi,
TOHKHI POCTOK

Oo6pazenr Ne 5 | 04.11.22 - - - - - -

Obpazent Ne 4 | 04.11.22 | 13.11.22 - - 1,0 | moru6d

Oo6pazerr Ne 6 | 04.11.22 - - - - - -

Haunyummii pe3ynbTar B MpOBEAECHHOM 3KCIIEpUMEHTE ToKazan odpaser Nel,
Ha KOTOPBIM OKa3bIBaIM BIHMSHUE 5 (akTopoB pocta u pasButws.llosBuBmIHTiCS
paHbLIE OCTAJIBHBIX POCTOK OBLI XOPOILO Pa3BUT:TOJCTHIM cTEOENb, MOJHOUEHHO

c(hOpMHUPOBAHHBIC JTUCThS HACHIIIEHHOTO 1IBeTa. Y 00pa3ioB Ne2, No3, No4 pocTku



ObLIN citalble, OKpac JUcTheB OeaHbIi. K okoHuanuto onbita obpaser Ne4 moruod, a
Ne2, No3 mepectanu pa3BuBathcs U NOXyxJU. OOpasubl Ne5, Ne6 pocTku HE aaiu
COBCEM.
3akiouenue

AHanmM3 TOJNYYCHHBIX JaHHBIX IMO3BOJISIECT CHETIaTh BBIBOJ, YTO OTCYTCTBHUE
OJTHOTO U3 (PaKTOPOB OKA3bIBACT HETATUBHOE BIUSHUE:

1. cems HE Ja€T POCTKOB;

2. pacTeHHe IpeKpanaeT CBOe Pa3BUTHUE;

3. ruOHeET.
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