Pocdop n ero coeanHeHuUA ...
Opy3ba unu Bparu pacteHusaAmM?
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Llenb: nccnenosaTb BNusaHue gocdopa
Ha POCT U pa3BUTUE pPaCTEHUMN.

3agayun uccrieaoBaHuUA:
1. I3yuunTb BNnaHme goocdopa Ha pPocT 1 pasBuUTue

pacTeHun;
2. PaccmoTtpeTtb BUAbl OCHOPHLIX ya0DpeHUN;
3. BoiaButb Hanboree npMmMmeHaemMble Ansi YCBOEHUS
PaCTEHNAMU COCTOSAHNE YO0DpPEHUS.



" S
MuHepasnbHbIe conu

OTaenbHble 3NEeMEHTbLI UrpaloT OrPOMHYI0 POSb B OOMeEHe
BeLLEeCTB opraHu3sma. BelgeneHne ponu Kkaxagoro
OTAENbHO B3ATOIO 3yIEMEHTA HE COBCEM MPaBUSIbHO. JTO
TOMBbKO Of1HA N3 CTOPOH MUX POSIN B XXN3HU PaCTEHUS.
TecHO B3anmMoaencTBys OApyr ¢ Apyrom 1 Konnoungamu
LuuTOonasmbl, OHM 0DYyCNOBMMBAKOT HOPMarbHbIW X0
TaKkMx NpoLeccoB, Kak AbiXxaHne, POTOCUHTES N POCT
pacTteHus. ToyHee, HOpMarbHOE pa3BUTUE PACTEHUS U
CBsi3aHHbIE C HUM POCT U BECb X044 (PU3NONOrnMYeCcKmnX
NPOLIECCOB HEMbICINTMMBbIX 6€3 y4acTus MUHEpParbHbIX
conewn. B Havyane pa3BnTnA pacteHne Ucnosb3yeT 3anachl
MUHepanbHbIX BELWECTB, UMEIOLLIMECH B CEMEHAX, a
3aTeM No Mepe pasBUTUA HAYMHAET nornowaTb
MWUHeparsibHble BeLlecTBa U3 OKPYXKatoLLero KOpHeEBYHO
CUCTEMY NOYBEHHOIO pacTBopa.



" A
docghop u pacmeHusi

Xopollee pocdopHOE NUTaHNE HE TOMNbKO 3HAYNTENBHO
NOBbILLAET YpOXKan BCeX CENbCKOXO3ANCTBEHHbIX KYNbTYP,
HO N 3aMEeTHO yny4llaeT ero kKayectBo. Y xJiebos
BO3pacTaeT yMonoT (yBennyumBaeTcs 40N 3epHa B 00LLEN
mMacce boriee CUIbHO, HeXenun gons conombl). 3epHO
cTaHOBUTCA bonee doraTbiM Kpaxmarom, a uHoraa u
benkamun. B nnogax n kopHennogax Takke HakanmBaeTcH
bonble yrneeoaos. [psaannbHble KynbTypsl UMEKT bornee
TOHKOE N ASIMHHOE BOJSIOKHO. B NpOTUBOMOMOXHOCTL a3oTy
doocop yCKopAEeT pa3BUTUE KYNbTYP, YTO NO3BOMAET B
FOXKHbIX panvioHax CTpaHbl YMEHbLUNTbL OMNacHOCTb NonagaHus
BCEX 3€PHOBbIX MO CyXOBEN, a B CEBEPHbIX - APOBbIX
XJ1e060B Nnog 3aMopo3Kn (paHHEN OCeHblo). [oBbilLeHNe
codepKaHnsa pacTBOPUMBbIX YrneBOo4OB B KINEeTOYHOM COKe

NOHMXKAET TOYKY 3amMep3aHns pacTeHUn, YTO NPMBOAUT K
YCUINEHNIO 3UMOCTOUKN O3UMbIX KYITbTYP U MHOTONETHUX
6060BbLIX Tpae nog BrnnsHMEM ocdOpHbLIX yaobpeHun,
BHOCUMbIX C OCEHW. YBENNUUBAETCS TaKXKe NPOYHOCTb
COJTOMMHbI U CTOMKOCTb K MosieraHunto xneobos.



" J—
docpop u pacmeHus

CHabxeHune pacteHns docdopom
0CObeHHO HeobxoanMMo B MOMoaoOM
Bo3pacTe. KopHeBasi cMuctemMa pacTeHus
pacTeT ObICTPO N cCTaHOBUTCA bornee
MoLLHOWN. [locneaHee obCTOATENBCTBO
MMEET HEMAaIIOBaXKHOE 3Ha4YeHne ans
IyYLLUEro nornoweHnst pacTeHMemM BoAbl U3
NOYBbI B 3aCyLUNMBLIX panioHax, T.e. B
bopbbe ¢ 3acyxon. bornee mouiHas
KOpHEBAsi CUCTEMA TaKXXe CNocoOCTBYET
NyyLIEMY NUTAHUIO PACTEHMS.



" SN
dochop u pacmeHus

N30bITOYHOE [1lpn HepgocTaTtke
coaepxaHue ¢pocopa
dhocdopa B noyse pa3BnBaloTCA
BeOeT K HapyLeHuto bonesHn pacteHun,
XXU3HEHHO HanpuMep, P>KaBOCTb
HeobXoaAnMbIX y KapTogens.

doyHKUMM 1 nHorga K
rmbenn pacTteHus.



" J——
CoeduHeHusi hochopa 8 pacmumersibHOU
K/iemke

docdop BXOAUT B COCTaB HYKIMENHOBBLIX KNCIOT, KOTOPbLIE,
coeanHasach ¢ benkamum (npotemaamum), obpasyroT
HyKrneonpoTenabl, Bxoadaume B coctaB sgpa (QHK),
agpbiwka n untonnasmel (PHK).

OrpomHyto porb dpocdopHasa KMCoTa UrpaeT B npoueccax
ObIXaHUA U DPOXEHUA. DHEPTUS MAKPOIHEPrETUYECKUX
CBA3€eWN UCMOSb3YeTCs Ha pa3Hoobpa3sHble CUHTESI, U,
Takum obpasom, pocdopHasa Kncnorta CTOUT B LEHTPE

BCEro SHEPreTn4yeckoro ooMeHa pacTuTesribHOM U XXMBOTHOWN
KINEeTKM.



" A
dochopHbIe yoobpeHusi

docdopHble yoobpeHUs — KarnbumeBble U aMMOHUWHbIE
conun doocdopHon Kncnotbl. OHM COCTaBNSAOT NOMTOBUHY
BCEX NPOMN3BOANMbIX MUHEPASTIbHbIX YOOOPEHUN.
Haunbonee pacnpocTtpaHeHHble ocdOopHble YOOOpPEHUS:

< dochopuTtHasa myka

< [lpocTtoun cynepdocdar
< [lBonHOW cynepdocdar
< [lpeuynnutar

< KocTHaa myka

< AmMmModoc.



"
docpopumHas MyKa

[Tony4aloT npu TOHKOM pa3morsie ocdopmToB. Tak Kak
coaepXxnT manopactesopumyto conbe Ca,(PO,),, To
yCcBamBaTbCA PaCTEHUAMUN MOXET TOSbKO Ha KUCTIbIX
noyBax — NOA30SIUCTLIX U TOPMPSAHBLIX. YCBOEHUIO
brnaronpmMATCTBYET TOHKOCTbL MOMOSa, a Takke BHeECEHUE
ee B No4YBY COBMECTHO C KUCIIbIMU yO0DpEeHNAMMU,
Hanpumep ¢ (NH,),SO,.



" J—
llpocmou cynepgocgpam

[Tony4atoT 0bpaboTkon anaTnuToB N PocopnTOB CEPHOU
Kncnortou. Llenb 0bpaboTkm — nony4mTb pacTBOPUMYIO
COJIb, XOPOLLO YCBOSIEMYIO pacTEHNAMU B NIOOON NOYBE:

Ca,(PO,), + 2H,SO, = Ca(H,PO,), + 2CaS0O,
cMmecb nony4exHbix conen Ca(H,PO,),n CaSO,

Ha3blBaeTCcA NPOCTbIM cynepdocdartom. [1pom3BoasaT B
BUAE rpaHyn 1 nopoLuka.

[paHynupoBaHHOe yao0bpeHne MMeeT psa NPeMMYyLLECTB Mo
CpaBHEHMIO C NMOPOLLIKOBBLIM:

+ Jlerko xpaHuTb (He cnexusaeTcs)
& Jlerko BHOCUTb B NOYBY C NOMOLLbIO TYKOBbIX CEASTOK
< Ha bonblmnHcTBE NoYyB faeT bonee BbICOKUI ypoXKan.



"
JleouHou cynepghocgham

KoHueHTpupoBaHHoe pocopHoe ynobpeHme coctasa
Ca(H,PO,),. No cpaBHeHMIO C NPOCTLIM

cynepcpocdatom He coaepxut bannacta - CaSO,,.
[Tpouecc nony4vyeHunst ygobpeHus cocTouT N3 AByx CTagun:
1 ctagna — nony4vyeHune pocdopHOU KUCMOThI

2 cTaguns — obpaboTka anatuTta unn gocdoputa BoAHbIM
pacTBOpPOM bocdOopHOU KNCNOTbl. KonnyecTBo

NCXOOHbIX BELLECTB 6epeTc;| B COOTBETCTBUUN C
YpaBHEHUEM.

Ca,(PO,), + 4H,PO, = 3Ca(H,PO,),



" S
llpeyunnumam

KoHueHTpupoBaHHOE dhocdopHoe

ynobpeHue coctasa CaHPO, , 2H,0. Mano

pPacTBOPMM B BOJE, HO XOPOLLO PacTBOPUM
B OpraHU4ecknx Kncriotax.

[Tony4aloT npn HenTpanusaunm gocdopHou
KWCMOTbI pacTBOPOM rmapokcmaa Kanbuua:

H,PO, + Ca(OH), = CaHPO, , 2H,0



" J———
KocmHasa MykKa
[Tony4atoT npun nepepaboTke KOCTeN

OOMaLLUHUX XXNUBOTHbIX. OCHOBHOM
komnoHeHT Ca,(PO,)..



" S
Ammogpoc

YoobpeHune cogepxaulee pocdop 1 asor.

[Tony4yaloT Nnpu HenTpanusauuu
dOCPOPHON KNCNOTbl aMMUAKOM.

Copepxut conn NH,H,PO, n (NH,),HPO,.



»
BbieoObi

1. ®ocdop BNUSAET Ha POCT, pa3BUTUE U NMOLOHOLLEHMNE
pacTteHun. HegocTtaTok goocdoopa B nNoyBe NpuUBOAUT K
pa3BuTUo boresHen y pacteHnn. CoagepxaHune docdopa B
OOCTaTO4YHOM KONinyecTBe bnarornpuaTHO BIIUSIET Ha XKN3Hb
pacTeHun.

2. HepgocTtaTtok dpocdopa B Noyse yCTpaHAETCA BHECEHUEM
docdopHbIX yaobpeHun (dbochoputTHas MyKa, NMPOCTON
cynepdocdart, 4BOMHOU cynepdocdar, npeumnmTar,
KOCTHaga Myka, aMmmodoc).

3. PacTteHnsamn xopoLuo ycesamBaeTcs rpaHyrnmmpoBaHHbIN
cynepdocdadar.



" S
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