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Bsenenue

I/IHOFI[a A BMCECTC C POAMTCIIIMH XO0XY B MarasvH 3a IIPOAYKTaMH. OI[Ha)KI[BI, IMOKYyI1as
OBOIIM U (PPYKTHI, 5 33/1a1 ceOe BOMPOC: MO KAaKOW MPUYMHE OHU OTIMYAIOTCSA B pa3Mepax IpyT OT
npyra?

a1 IIOIIBITAJICA I/I3y‘-II/ITb 3TOT BOHpOC nu HpI/IH_ICJI K BbIBOI[y, YTO Ha pOCT paCTCHI/Iﬁ BJIIUAKOT:
CBET, BOJIa, KUCJIOPO/I, TEMIIepaTypa u yoopeHust (pucyHok 1).

2
CHab)eHue KMCNopogoM ’ D CopgepxaHue Bogbl

PocT pacteHus

Temnepatypa MuHepansHoe nuTaHue

Pucynok 1 — @akTopsl, BIUSIONIUE HA POCT PaCTEHUN

Pactenust He MOTYT KHUTh 0€3 COJTHEYHOTO CBETA, BOJBI, B XOJIOAHYIO MOTOAY U 03 BO3ayXa.
Jlns pocTa ¥ pa3BUTHS PACTCHHS HM3BJICKAIOT M3 TPYHTA 3JEMEHTHI, KOTOPHIE UM HEOOXOIUMBI.
HenocraTok moboro anmemenTa, 0yab To Gocdop, a30T wiH Kauidi MOKET OKa3bIBaTh BIIMSHHUC HA
pPa3BUTHE U POCT PACTCHUM.

Tema: Biusiaue ynoOpeHuit Ha pocT OTIEIbHBIX PACTEHUI

FI/IHOTeSa: HaCKOJIBKO Ba’>XHbI yno6peHI/151 JJI1 pOCTa U pa3BUTUMA paCTeHHﬁ.

3emisi HE Bcerja MOXeT OOeCHeuHuTh PacTEeHUs] BCEMU HEOOXOAMMBIMHU 3JIEMEHTaMHU.
[Ipumenenue ynoOpeHHIl MOMOTaeT BOCIOJNHATH HEJOCTAIOLIYI0 MHILY pacTeHHil. Yao0peHus
MHOTHE Ha3bIBAIOT BUTAMUHAMM 10JIeH. PacTeHMss MOTyT IOIIOmaTh 3TH JIEMEHTHI U3 TIOYBBI, YTO
OKa3bIBaeT BIMSHUE Ha WX pocT. [t Toro, 4ToObl yAyUYlIUTh COCTOSIHUE MOYBBI HY)KHO IOHSTH,
KaKHe yJ00peHUs Hy>KHBI.

B cBa3u ¢ 3TMM, Ledb MCCIeIOBaHUN 3aKiioyanach B OLEHKE BIUSHUS yNoOpeHHil Ha
CKOPOCTb pOCTa OTJEIbHBIX PACTCHH.

3amaun:

TeopeTnuecku U3y4nTh BOMPOCHI O BIUSHUM YIOOPEHUN HAa POCT pacTEeHUIA.
[IpoBectu BbIOOp pacTeHUi AJi SKCIIEPUMEHTA.

IIpoBecT oceB pacTeHU.

Buectu ynoOpeHus B rpyHT.

[TpoBoUTH HAOIIOJEHHUE 32 POCTOM pacTEeHHH, (PUKCUPOBATH PE3yIbTATHL.
CpaBHUTB MOJYYEHHBIE PE3YJIbTATHI.

OdopmMHTh pe3ynbTaThl HCCIEIOBAHUS.

NoabkowhE

OcHOBHAag 4acTh

1. Knaccudukanus ynoopenui

Jlnis BBIpalMBaHUs PAacTEHUN HEOOXOJMMBI 3HAHUS O BHJAX YAOOpPEHMH, KaKk M KOrAa MX
HY)KHO TpHUMEHATh. be3 ucnonbp3oBaHus yHOOpeHHMH CIOXKHO NOJIYYMTh XOPOIIMK ypoxKail,
MIOCKOJIBKY 3€MJIsS, KOTOpas KOrja-To ObUIM IUIOJNOpOJHAs, ¢ ToAaMu ucromaercs. PacteHus
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M3BJICKAIOT U3 TPYHTA 3JIEMEHTHI, KOTOPhIE MM HEOOXOIUMBI UL pPOCTA U Pa3BUTUSA. DTO MUKPO- U
MaKpO3JIEMEHTHI, UTpalolie B Pa3BUTUU PACTEHUH oOmpeneneHHylo poib. HemocraTok sroboro
JJIEMEHTa OTPHUIATEIbHO CKa3bIBAa€TCA HA pPOCTE M pa3BUTUM pacteHuid. Ha pucynke 2
MIpeJICTaBJICHbI Pa3INYHbIC BUIbI yI0OpEHUH.

Pucynok 2 — BHemHu# BU pa3NuvHbIX yI00pEHHI

YI[O6peHI/I$I JCJIAT 110 paSJ'II/I‘IHI)IM HpI/ISHaKaM, XI/IMI/I'-IGCKOMy COCTaBy, HpOI/ICXO)KI[eHI/IIO.
OpHa 13 BO3MOXKHBIX KJIACCU(PUKAIIMN MpeICTaBIIeHA Ha PUCYHKE 3.

ﬁ
YOOBPEHUA
W
I 1 ——
opraHn4yeckue MMUHEepanbHble CTUMYNATOPbI POCTa
e
HaBO3  MaKpPO3/JIEMEHTHbIE MUKpoyAobpeHus
KOMMOCT KaaulHble
ApeBecHan 30/1a a30THble
docoopHble

Pucynok 3 — Knaccugukanus ynoopeHuii

Y 100peHust B OCHOBHOM JIEJIAT HA 3 OOJIBIINE TPYIIIBL:
— Opranunueckue.

— MumnepanbHble (HEOPraHHYECKHE).

— Crumynsartopsl pocra.



Opeanuueckue y0oopeHus

K oprannueckum ynoOpeHHsSM OTHOCSTCS BEIECTBA >KMBOTHOIO U PACTUTEIBHOTO
npoucxoxaeHus. OCHOBHbBIE BUbI OPTaHUYECKUX YIOOpPEHUI:

. T0p;

. NTAYHI IOMET;

. 3eJIeHOe yI00peHue;
. coJIoMa;

. HaBO3,

. KOMIIOCT.

Ot ynobpeHus i Jauu 0ObIYHO SBJISIOTCS MECTHBIMHU, UX HAaKaIUIMBAIOT U FOTOBST B TOM
K€ MECTe, TJle TPOUCXOJHUT BhIpalliBaHue pacTeHuid. OpraHmdeckue yJoOpeHHUs OKa3bIBAIOT Ha
COCTOSIHME IIOYBBI MHOIOCTOPOHHEE BO3AcHCTBHME. OHHU CIIy’)KaT MCTOYHMKOM IUTATEJIBbHBIX
MHUHEpaJIbHBIX KOMIIOHEHTOB.

[lpu perynspHOM BHECEHHUM OpPraHMYECKHX YAOOpEHHH MPOUCXOTUT  YJydllIeHHE
[I0OKA3aTeJe II0YBbl. YJIydlIaeTcsi pa3sBUTHE KOPHEBOM M HA3€MHOM CHUCTEMBI DPAacTCHUH,
IIOBBIIIAETCS YPOKANHOCTB.

Munepanvhvle yoobpenus

K MuHepanbHBIM OTHOCATCS CJIEAYIOIINE BUIBI YIOOPEHUH:

o KaJTMHHEBIE;

. dbochopHbIe;

. a30THBIE;

. KOMILICKCHBIC;

. MUKPO3JIECMEHTHI.

CBoiicTBa MUHEpAJIbHBIX YA0OpEHH

Paznuyaror KoMmIuieKCHbIe (KOMOMHUPOBAHHBIC) U MPOCThIC YA0OpeHus. B MpocThIX TOIBKO
OJIMH MHUKpoO3JeMeHT. KoMOMHUpOBaHHbBIE Y0OpEeHUs coAepKaT ABa U Oojiee IeMeHTa, Halpumep,
3JIEMEHTHI a30T, hochop.

[IpocTbie MuHepanbHblEe YAOOpEeHMS — 3TO yAOOpEeHUs, B MOJIYYEHHU KOTOPHIX HeE
MpUHUMAJIAa y4yacTue >kuBasl npupoza. Ui uX HW3rOTOBIEHHUS HUCIOJB3YETCS MPUPOJHOE CHIPhE U
OTXOJIbI HEKOTOPBIX MPOMBIIUICHHBIX Tpennpustuii. KoMmiekcHsie ynoOpenus. BreimyckatoTcs B
Pa3HBIX COUCTAHUAX PA3TMYHBIX MUKPOIJIEMEHTOB.

Makpoyno0peHust cocTosT U3 a3ota, pocdopa u Kanus, Kajablys, cepbl, MarHus. Pactenus
MOTPEOIIAIOT 3TH MaKPOAJIEMEHTHI B 3HAUUTEJIbHBIX KOJIMUECTBAX.

MukpoynoOpenust (MapraHieBble, LUHKOBBIE, OOpHBbIE) IOTPEOSIOTCS PACTEHUSIMH B
MEHBIIINX KOJIMYECTBAX, HO OHU TaK)Ke HEOOXOTUMBI JJIsi HOPMAJIHHOTO POCTa PACTEHHH, KaK U
MaKpoya00peHusl.

A3O0THBIC yIOOpEHHS.

[Tpu HemocTaTKe a30Ta JUCThS TEPSAIOT CBOIO MHTEHCHBHYIO 3€JIEHYIO OKPACKY, CTAHOBSITCS
CBETJIBIMH, POCT IMOOETOB 0CIa0EBaET, IMCTOUKH CTAHOBSTCS MEHBIIIC.

[Tony4aroT a30THBIE YIOOpEHHs U3 a30THON KUCIOTH M aMMuaka. Yaiie Bcero nmpuMeHseTcs
aMMHavHas CeIMTPa M MOYEBUHA.

®dochopubie y1oOpeHus.

®ochop MNOBBIIAET YCTOMYMBOCTh PACTEHUM K HU3KUM TeMIepaTypaM M 3acyXxe.
VYnobpenus mony4aroTcs MpH mepepaboTKe pyabl, a TakkKe M3 OTXOIOB METAITypruyecKoro
MIPOU3BOJICTBA M B HEOOIBIIIMX KOJMYECTBAX M3 KOCTEH KHUBOTHBIX.

Kanuiineie ynoOpenus. OCHOBHOE ChIpbE JIi MPOU3BOJACTBA KAIMHHOTO yHOOpeHus —
MUHepaJl CHJIBBUHUT. EcIM Kamusi He XBaTaeT, CHIDKACTCS COINPOTHBISIEMOCTh PACTCHHH K
3a00JIeBaHUSM.

MukposnemenTsl. Hemocrarok MuKposnemMeHTOB (MarHusi, skenesza, Oopa, kobaimbTa H
APYruX) MOXET MPHUBOAUTH K HAPYIICHHIO OOMEHA BEIIECTB PACTCHUN, OTMHUPAHUIO MOJOMABIX
o0eroB..
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Cmumynsamopul pocma

[TocnenHee BpeMsi OTOPOJHUKH M CaJOBOABI BCE Yallle CTAIM HUCHOIb30BaTh CTUMYIISATOPHI
pocta. OHU YCKOPSIIOT POCT U pa3BUTUE PACTEHUM, YMEHBIIAIOT OMNAJECHUE IUIOAOB, YBEIMUUBAIOT
YPOXKalHOCTb.

2. Beibop MatepuasoB st HCCICTOBAHUMA

s sKcrepuMeHTaIbHOW MPOBEPKU TUIOTE3bl HAMHM OBLIM BBHIOpAaHBI CEMEHA pacTeHHI,
JIOCTYITHBIX B Mara3uHax ropojia: MmoJACOTHEYHUK; TOPOX, (acoib, TOPUHIIA, POXKE, OBEC.

10 ACONHETHNAK T WY T

[

[Emn .~ OACO/b OBOLIHAA!
e\“\i’ﬁx\““ ME:
> XO3AUNK

PaHnmi, KYCTOBON; chapxesbii COPTA
[Mpekpachiy BKYC.00606.

HIOJICOJTHEUHHK ropox dacoxnb ropyuia POXb oBeC

JU1 MOIKOPKH MOYBBI ObUIM BBIOpAHbI TPU MPOCTHIX MUHEPATIBHBIX YH00OpeHus: «Dochop»,
«Kammit», «A30om» u 6uoctumyinsatop «CycreH3us XI0peib».

OPFAHFNEC KGE AMBOE SEmAEAEAVE
22 OXK3 =

8 30N et o o e

0e OpraHOMHHEePaALHOE yAoBpenue
rymm-omm

oNTHPORaNKHOe )
docpopnoe

ynoopeHue ynoOpeHue ynoopeHue 6HOCTHM};J1;1Top

«Dochop» «Kannii» «A30T» «CycrieH3ust
XJIOPEJIIIBI»

3. [ToaroToBka K MpOBEICHUIO UCCIIEIOBAHUI

B xauecTtBe mMOYBHI IS TPOBENEHUS MCCIENOBaHWM ObUT HWcHoiib3oBaH «[ pyHT
YHHUBEpCadbHBIA. [IJ1s BhIpamMBaHHs BCEX BUJAOB KOMHATHBIX M CaJI0BO-OTOPOJHBIX PACTCHUIN».
I'pyHT 3aceimany B crheuuaibHble JOTKH JUIS BBIPAIMBAHUSA paccaJbl U BBIACPKUBAIM MPU
KOMHATHOM Temnepatype 3 aHs. B kaxk10M JI0TKEe pacioioKeHO 2 psijia o 5 TOPIIKOB (PUCYHOK 4).

[ToaroroBka cemsiH K TpOpaNTUBaHUIO (PUCYHOK 5):

- OTCUUTHIBAIIN OTPEACTICHHOE KOJTMYECTBO CEMSIH;

- YKJIabIBAIM CEMEHa MEXIy CIOAMHU Mapiu Ha 4vamku [lerpu, monmBamy, HakpbIBalIu
KPBIIIKAMH U OCTaBIISUTH B TEILUIE;

- HaOmro1a1u M GUKCHPOBAIM B JHEBHUKE MPOPACTAHUE CEMSIH.



rPYHT
YHNSEPCASIbHbIM

[lns BBIP BCEX BHAOB v
11 COPOBO-OroPOAHbIX POCIEHUH

)

Pucynox 5 — [loaroroBka u mpopamuBaHue CEMSH

Habmronenus 3a ceMeHamu, MOMENIEHHBIME B yamiku [leTpu, mokazanu:
- CEMEHa P)KU HE B3OIILIH MOIHOCTHIO M MOKPBUTUCH IIJIECEHBIO;
- u3 10 cemsH ¢aconu B3omuIO 1;
- CEMEHa TOpoXa, IMOICOIHEYHNKA, TOPYHIIBI U OBCA TIOKA3aJIH XOPOIIYIO BCX0XKECTh.
Jlist SKcTiepuMeHTa ¢ JaNbHEWIeH MOoCcaaKoil B 3eMITI0 MPUHSIIN PEUICHHE HCIOIb30BaTh
CeMeHa ropoxa, MmoJICOJTHEYHNKA, TOPYHUIIHI U OBCA.
7



4. ITpoBeneHue uccie0BaHMt

OkcnepuMeHT npoBoawiu ¢ 10 suBaps o 15 despass.

Ha | CyTKM IJIEHKOM.

pocTa pacTeHul (pUCYHOK 6).

tabnumy 1.

Pucynok 6 — YcnoBus conepkanus pacTeHUN

[Tocanky cemsiH MPOBOAWIM B MPOrPETyI0 3EMIII0 Ha
riyouny 1 cm. [locne mocanku 3eMiTi0 MOJMMIIM U HAKPBUTH

Ha BTopsie cyTku mieHKy yopanu. JIOTKM MOMECTHIIN 1O
BO3JICHCTBUE JTHEBHOI'O CBETA U CIELUAIBHOM JIAMIIBI JJIs

3a JIOTKaMH C MOCAKEHHBIMH CEMEHaMH HaOmogamu 2
pasa B JIcHb — yTPOM M BeuepoM. Pe3yibTaTsl 3aHOCUIIN B

Y IOBNETBOPUTENBHBIM  PE3YJNBTATOM CUYUTAIM €CITH  TMPOPOCIOo  0oJiee  TMOJIOBUHBI
MMOCAKEHHBIX CEMSIH.
Tabmuma 1 — Pe3ynbTaTsl OIIEHKH BCXOXKECTH CEMSTH
YcnoBust/pe3ynbTaThl Cemena
ropox MOJICOJIHEYHUK | TOpYHIa oBeC
Kon-Bo mocakeHHBIX CEMSH, IIT 8 5 15 15
Kon-Bo B3omeamux ceMmsH, T 5 4 14 12
Bpemst 10 nosIBIICHHST BCXOJIOB, CYT 5 5 3 3
BcexoxkecTs YIIOBJIL. YIOBIL. YIOBIL. YJIOBJL.




Kaxnmas nynka ¢  pacreHusiMH  Obuia
IIOMEYeHa CBOMM LBETOM M HomepoM. Ilonus
pactenuid npoBogwin 1 pa3 B aBa nHA. Buecenue
yI0OpeHui OCYIIECTBISUIA B KaXIYIO JIYHKY TOCIe
TOrO0 Kak BCE CEMEHa OJHOI0 THIIA BBIPOCIU OT
3emsid Ha 2-3 cM. Y 100peHHsI BHOCHIIM PAaBHOMEPHO
10 BCEW MTOBEPXHOCTHU JIYHKHU IO 1 4aliHOM JIOKKE.

Ne mynku VY nobpenue
KOHTPOJIb
1 dbochop
2 Kajui
3 CYCTIE3UsI XPOPEIIBI
4 azoT

OKcrepuMeHT 3aBepiumiu ciyctsa 20 qHel nocne BHeceHus ynoOpeHuil. OTMeueHa nosHast
rubenb ropunisl B ayHKax Nel (docdop) m Ne2 (kammit). Poct oBca mocne BHeceHus: pocdopa u
kanust B JyHKH Nel m No 2 oCTaHOBWICA M pacTeHHs B OOJBIIMHCTBE CBOEM TaKKe IMOTMOJIU

(pucyHok 7).

Pucynoxk 7 — JIOTOK ¢ pOCTKaMH rOp4uIlbl U OBCA

Hanee pactenust cpesanu (1), B3BemmBaiu Ha Becax (2), pe3ynbTaTbl (UKCHPOBAIH B
JTHEeBHHMKE HaOmoaeHuii (3) B Bue TaOIHIIBI 2.

,:R'Ii\
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Tabnuna 2 — Pe3ynbTarel HAOIIOCHMIA

Ne Y nobpenue rOpoX | MOJCOJHEYHUK | TOpYHuIa oBec
JTYHKA macca, T
KOHTPOJIb - 9 11 6 12
1 dochop 9 11 rubens 4
2 Kanmui 8 12 rubens 5
3 CyCTIE3UsI XPOPEILIBI 9 11 7 13
4 a3oT 13 18 8 19

Takum 00pa3oM, Ha OCHOBaHWU TIPOBEICHHBIX HCCICIOBAaHUH 110 OIICHKE BIMSIHUS
yIoOpeHHi Ha POCT U pa3BUTHE PACTEHUH, ITOKA3aHO, YTO BHECEHHE 100ABOK B TIOYBY B OCHOBHOM
yckopsieT pocT pactenuil. [1o oTaenbHBIM pacTeHUSIM CKOPOCTB POCTA, TI0 CPABHEHHIO C KOHTPOJIEM,
cocraBisgeT mouTH 2 pasza. OmHaKo, y OTAETBHBIX PACTCHUH BHECEHHBIC YJOOPEHUS BBI3BIBAIOT
rubenb WM 3aMeIeHue pocTa. BO3MOXHOM NMPUYMHON 3TOTO MOINIO CTaTh JIMIIHEE KOJIUYECTBO
BHOCUMBIX yn0OpeHull (He o peKOMEeH10BaHHONH HOpME IPUMEHEHHs ), TaK KaK Mbl BHOCHJIA BO BCE
JYHKU OJMHAKOBOE UX KoiuuecTBO (1 waiiHas nokka). CTOUT OTMETUTh, YTO Ha POCT U pa3BUTHE
pacTeHuil CUIIBHO BIUSET KaueCTBO CEMSH (HE MPOPOCITH CeMEHa PiKu U (pacomm).

BriBoabI

1. Ha ocHoBaHuM aHanu3a JUTEpATypbl YCTAaHOBJIEHO, YTO Ha POCT MU pPa3BUTHE
pacTeHui BIUSET MHOXECTBO (pakTopoB. OJHUM U3 HUX SBISETCS BHECEHHME yI0OpeHui B
MIOYBY.

2. Pazpa0otana TecT-cucTemMa OLIEHKH BIMSHUSA yI00pEeHUil Ha pOCT pacTeHUH.

3. OmnpeneneHo, 4ro BHECEHUE YyIOOpEeHUH Ml MOAKOPMKHM PACTEHHH JIOJIKHO
OCYILECTBIISATHCSI B COOTBETCTBUU C PEKOMEHAALUSAMU POU3BOAUTENS Y10OpEHHUH.

4. [ToxazaHo, 4TO ynoOpeHus MO-pa3sHOMY OKa3bIBalOT BIMSHUE Ha paszHble copTa
pacTeHui.

S. Moe npennosoxeHue O TOM, YTO YAOOpEHUs IMOJOXKHUTEIbHO BIUSIOT HAa POCT U

pa3BUTHC paCTeHI/Iﬁ B OCHOBHOM IIOATBEPAUNIIOCE.

3aKIr0YEHNE

51 noBosieH pe3ynbTaTaMM MpojeTaHHOW paboThl. MHE MOHPAaBUIIOCH CTaBUTH Mepes coOon
BONIPOCHI, OOJIyMBIBaTh MYTH HUX PELICHHS, MPOBOJUTH OSKCIEPUMEHTHI W [eNaTh BBIBOABI O
npojenaHHoi padore. Ha crneayrommii rox B paMKax NpOJOJDKEHUS JAaHHON paboThl MOMpPoOyro
pa3paboTaTh TECT-CUCTEMY Ul OLIEHKH 0€30IIaCHOCTH PacTEHUH JAJIs 4eJI0BEKa U JKUBOTHBIX IOCHE
BHECEHHUS B TIOYBY OOJIBIIIOTO KOJIMYECTBA YI00pEHUi.

B 3akniroueHne xoueTcsl BbIpa3UTh NMPU3HATEIBHOCTH 3@ MOMOIb B MOATOTOBKE MaTepHalia
cBoeMy yuuTeinto — JlannHoi CBeTiiane AJIEKCaHIPOBHE U MOUM POJUTEIISIM.

bubnuorpadus.

1. http://hleb-produkt.ru/zerno/1023-pokazateli-kachestva-semennogo-zerna.html.

2. http://www.internet-law.ru/gosts/gost/12883 .

3. http://lwww.vniikormov.ru/pdf/metodika-opredeleniia-sily-rosta-semian-kormovykh-
kultur.pdf.

4. https://attuale.ru/udobreniya-dlya-sada-i-ogoroda-spisok-organicheskih-mineralnyh-i-
kompleksnyh-udobrenij-primenenie-vesnoj-i-osenyu/.
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