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MAKPO3J1EMEHTLL MUKPOIJIEMEHTDLI




- FOctyc Jlubux (1803—1873) — -

KpynHeuwmumn HemeuKUn XUMUK, OAUH U3
ocHoBaTtesiel arpOHOMUYECKOU XUMUW.

B 1840 r. JInbnx onyonukoBan
CBOK KHUry «OpraHunyeckas
XUMUA B NPUMEHEHUU K
3emnepenuio n ousnonoruny,
CbIrpaBLUY0 OFPOMHYIO POSib B
arpoHOMuUM.

B Heu JInbux onecrtsawe
0000 BCe HaKOoMNJMEeHHbIe K
TOMY BPEMEHU XUMnN4Yeckune
3HaHUS O 3aKOHOMEPHOCTAX
NMUTAHUA paCTEHUU N U3JTOXKUT
HOBVIO TEOPUIO MUHEPaNILHOro
NMUTaHUA PacTeHUMN.




DJIEMEHTHI MUTAHUSA U UX POJIb B )KU3HU PACTECHUM.
B

A3oTr N

OcHOBHOW NUTaTenbHbLIN
3rieMeHT Ans BceX
pacTteHun: 6e3 a3oTa
HeBO3MOXHO obpa3oBaHue
0enkoB U MHOIMXx
BUTaAaMUHOB, OCOOEHHO
BUTaMUHOB rpynnsbi B.

HepnoctaTok a3oTa
CKa3blBaeTcA B NepByto
oyepeab Ha pocTte
pacTeHun: ocnabnsercs
pOCT O0KOBbLIX NOGeros,

NINCTbA, CTe6nu 1 Nnoabl MoxenTtesLwme HKHME
UMeIOT MeHbLune pa3Mepbl. nncTbs y Tabaka —
Npu3HaK HegocTaTka
a3ora.



$ocqpop P
YckopsieT pasButue
pacTeHun, CTumynupyet
LBeTeHue U NioaoHoLleHue,
OnaronpuaTcTByeT
WHTEHCMBHOMY HapacTaHUIO
KOPHEBON CUCTEMBI.

Mpu HepocTaTke cpocopa
HabnogaeTcA yrHeTeHHbIU
pocT (0co6eHHO y MonoabIX
pacTeHun), KOpoTKue n , AT
TOHKMe noberun, menkue, ‘ |y~ e\
npexaeBpemMeHHO B
onagaroLime NUCTbA.

[Mpn3Hakn HegocTaTtka
doocdropa Ha NUCTbSAX
Tomara.




Kanuu K

YckopsieT npouecc (poToCuHTE3a,
noanepXxmBaeT HeOOXoAUMbBIN
BOOHLIN PEXUM B pacTeHUSX,
CHMXaeT NnopaaeMoCTb
3aboneBaHusiMn, cnocobcTByeT
oOMeHy BelecTB U
oOpa3oBaHuIoO yrrneBoaoB —
HaKOMJIeHUI0 Kpaxmana B
KIyoHsX kKapTodhensa, caxapo3bl B
caxapHou cBeKre, NoBbIlaeT
3aCyX0yCTOMYUBOCTb U
MOPO30CTOUKOCTb paCTeHUMN.

HepocTtaTok Kanus Bbi3biBaeT
OObLIYHO 3a4EepPXKy pocTa, a

TaKXxe pa3BUTUA OYTOHOB UNu
3a4aTOYHbIX COLBETUMN. MoxkenTeHue u

OoTMUpaHmne KOH4YMNKOB
JINCTbEB — MPU3HAKU
HeOOoCTaTKa Kalrin4.




Xropo3 Ha Kpasx [ToxxenTeBLUNE BEpPXHUE XI10p03 Ha BEPXHUX

INCTBEB MyaHCeTTUN — NNCTbS KanycTbl — NMNCTbAX pacTeHUsa —

NpW3HaKkyM HegocTaTka npusHak HeocTaTka NpV3HaKk HegocTaTka
MarHus. Cepbl. Xernesa.

Mernkne u
CKPY4Y€EHHbIN
Morogble NUCTbS

[ToBpexaeHHbIe
BEPXHUE NNCTbSA

pacTeHus y Tabaka —
oTpaXkatoT Npu3HaK
HeJoCTaToK HepgocTaTka bopa.

KanbLus.




TOo4YeYHbIN XI10P03
NNCTbEB BULLHN —
NpU3HaK HegocTaTka

YKopo4€eHHble nobern
NMMOHA C MENKNMMU
NNCTbAMM FOBOPSAT O
HegocTaTke UMHKa.

icuesHoBeHMe Typropa B
NNCTbAX TOMaTa
CBUOETENbLCTBYET O

MapraHua. HegocTaTke Mmeau.

brnegHo-3eneHble
NNCTbA orypua c
KpaeBbIM HEKPO3OM —
NPU3HaK HegocTaTka

MonuoaeHa




%)

MuHepanbHbIe yaobpeHus -

ITO BellecTBAa,
coaepIkalue Tpu
MATATEJbHBIX JIEMEHTA
— a30T, hochop, KATUH —
U CIIOCOOHBIE B
IIOYBEHHOM PacCTBOpE
AUCCOIMUPOBATH HA
HOHBI.




Knaccugpukauua yaobpeHum.

YpoopeHus l




MuTaTtenbHy LEHHOCTb YOO00PEeHUI YCIOBHO BbipaXaloT Yyepes
MacCCOBYI0 A0MI0 B HUX

azoma N,
okcuoa ¢gpocgpopa (V) P,O,

-
— u okcuoa kanus K,O.
3agava: PaccuutaTtb nuTaTenbHYIO LEHHOCTb
cynepdyocdcaTa, xnopupa Kanus.

HaTpMeBOU CeNUTPbI, ABOUHOIO

I Yucno atomoB docchopa (Kanusa) AOMKHO ObITb
OANHaAKOBbLIM B (popmyne yaoopeHusa u OKch,e
2(CaHPOx2HO)_>PO -

2KCl = K.0



[lo3HAaKOMBTECH C MHCTPYKTUBHOM KapTOM

«AJITOPUTM pacCliO3HABAHUS MHUHEPAJIbHBIX

ynoOpeHui». BelIeIUTe XapakTEepHbIC PEAKIIUM

IIJTs1 paCIiO3HABAHUS NOHOB U KATUOHOB, ' .)\( AL
o] |

BXOISIIMX B COCTaB yI0OPEHU. o q' ;
7 4 ;- | '

PaccMoTpuTe BbIIaHHBIE BAM MUHEPANbHEIE |b
ynoopenus. OnpeaeanTe Ha OCHOBE

XapPaKTEPHBIX PEAKIUN KAXKI0E€ U3 HUX.

CocTaBbTE YpAaBHEHUS IIPOBEACHHBIX PEAKIIUMN.

B e



SKonoruyeckue nocneacTBuUsa, CBA3aHHbLIE C
npUMeHeHueM MuHepanbHLIX yAobpeHUU.

[Mpy n3nuiHem [onyctnmoe
BHECEHNN B NOYBY CYyTOYHOE
a30THbIX notpebneHne
yaobpeHui B HEN B HUTpPATOB AN
N30bITKE B3pOCNOro:
HaKannmMBarTCA yerioBeka - 5
HUTPAT- N HUTPUT-

NOHbI.

(annepruyecknun oTek Ierkux,
4 " \ oAblLlKa, 6onn B obnacTtu
: cepaua, Kalwenb, pota u ap.).
CwmepTenbHas gosa
coctaBnget 8-15 .

~ [Moa BnusHmnem 6onbLuon O03bl
L HUTpaToB HabnogaeTcs
3 \ 5” A OCTpOEe OTpaBrieHne




3apacTtaHue o3ep
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KoHTponbHbIEe BONPOCHL U 3aAaHUA.

OxapakTepunsymnte posrib OCHOBHbIX
nutaTenbHbIX 3arieMeHTOB ( N, P, K ) B XX1U3Hu
pacTeHun.

Kakue BelwecTBa Ncnosnb3yHOTCA B KayecTBe
MUHepanbHbIX yaoopeHnmn?

Mo>XHO N BepuUTb Tabnmnykam Ha OBOLUHbIX
npunaBkax pblHKOB «llpoaykuua 6e3
HutpaTtoB"? [Jante o6 bACHeHMe.

Kak Bbl cuuTtaeTte, LenecoobpasHo nu
npumMmeHeHue cynbdgarta aMMOHUA NpPU
OOHOBPEMEHHOM U3BeCTKOBaHMM nouBbl? OTBeT
NOSACHUTE, COCTaBbTe YpaBHEeHMEe peaKkuumn.




be3 ynobpeHnn, ocobeHHO B He4YepHO3eMHOM
nosfioce, BbIPpacTUTb YPOXXan HEBO3MOXHO.
TpebyeTca nx NOCTOAHHOE BHeCEeHue B NOYBY.

OyeHb BaXXHO coOnaaTb HOPMbI U NPOABIATL
3KOJNOrM4ecKyHro Kyanypy B UCMNOJIb3OBaHUN
yaoopeHun. |

Mpon3BoacTBO MUHEpPasibHbIX yp,o6peH|/|v'| —

BaXXHeMLwaa 3agada XMMN4YeCKOU NPOMbILLUSIEHHOCTMW.

OcobeHHO BaXXHO NMOBbIWAaTb Ka4eCcTBO yaoobpeHun,
yBenuumMBaTh A0S0 KOHLEHTPUPOBaHHbLIX ,
KOMMJIEKCHbIX, FPaHyNIMPOBaHHbIX yA0OpeHUn.
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=« http://leto.tomsk.ru/min.php

« Ilnuyruna I'.B. Xumus v noBceHeBHAs )KU3Hb
gyenmoBeka. — M.: «/Ipoday, 2004

« Kysnenosa H.E. n gp. Xumus: YueOHUK 11
yyaiuxcs 9 kiacca o01mmeo0pa3oBaTelIbHbIX
yupexaenuit.- M.: «Benrana-I'padp», 2002
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