


MuHepanbHble y0006peHUst UrpatoT KnveBylo ponb B
NOBbILLEHUN YPOXaNHOCTU U Ka4eCTBa BbipalmBaeMbIxX

KyNnbTYpP — 3TO Y>Ke OAaBHO He Bbi3biBa€T COMHEHUN .




UTO XXe Takoe MUHeparnbHble
yaoopeHuna?

- OTO HEOPraHM4YecKne CoegnHEeHNs, cogepxalune

Heobxoaumble ANs PACTEHUN SNIEMEHTbI MUTaHUS.

* MuHepanbHble yoobpeHus cogepxaT NnuTaTenbHble BeLlecTBa
B BUAe pasnunyHbIX MUHeparsibHbIX conen. B 3aBncumMocTun oT
TOro, Kakme nuTaTeribHble ANIEMEHTbI COAEPKATCS B HUX,
yoobpeHns noapasgensoT Ha NPOCTble U KOMIMIIEKCHLIE.
[MpocThle (0AHOCTOPOHHNE) YOObpeHUsa coaepXaT OANH KaKon-
nnbo arnemMmeHT nuTaHus. K HUM OTHOCATCS:

* 1.000COpHbIE

* 2.a30THblE

* 3.KanumnHble

* 4.MMKpoyaobpeHus

« KomnnekcHble, Ui MHOrOCTOPOHHME, YaobpeHus cogepxat
OQHOBPEMEHHO ABa U 6ornee 0CHOBHbIX NMUTATENbHbIX
anemMeHTa.
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Docdog OHblE A00pPeHWRpoproe rononanme

NPOSABNSAETCSA B UBMEHEHUM
OKpacKu NIMCTLEB Ha
NypnypHY0, OPOH30BYHO U
3a4€epXKKe LUBETEHUSA U
co3peBaHus. docdop unrpaet
Ba)XHYIO POJSib B KU3HU
Nf1040BbIX N ArOAHbIX KYIbTYP.
OH BXOOUT B COCTaB CNOXHbIX
GernkoB, y4acTBYHOLLNX B
npouecce OeneHnst KNeToYHoro
aapa n B 06pasoBaHUM HOBbIX
OpraHoB pacTeHus], B
co3peBaHMN NNOAOB W Aroa,
CnocobCTBYET HAKOMMNEHUIO
Kpaxmana, caxapa, Xxupa.
docdop 3HaUUTENBHO
NoBbILWaeT 3MMOCTONKOCTb
pacteHnn. OH nrpaet 0onbLYHo
pOSib B YCKOPEHNN CO3PEBAHUS
nnoaoR




A30THble yOoOpeHU

$FHeopraHnyeckme 1 opraHmyeckne
a3oTocofepKallme BeLlecTBa,
KOTOpble BHOCAT B NOYBY 4SS
NOBbILLEHNS YPOXXaWUHOCTMW.
A3-3a BbICOKOM MOBUITEHOCTH
COeNHEHUN a3oTa ero HU3Koe
cofepXxaHue B No4vse 4acTto
NMUMUTUPYET pasBUTUE KYNbLTYPHbIX
pacTeHun, NO3ITOMY BHECEHME
a30THbIX YyOOOpeHNN Bbl3bIBAET
BonNbLION NONOXUTENBbHLIN 3P EKT.
A3 BCcex TUnoB yoobpeHui a3oTHbIe
Hanbosiee NnoaBep>KeHbl BO3OENCTBUIO
CO CTOPOHbI MOYBEHHbIX
MUKPOOpPraHM3MoB.




Kanuun aensietca ogHUM 13 OCHOBHbIX
Hapsa4y ¢ a3oToM U pocdopom
w HeobXoANMbIX 3NIEMEHTOB MUHEPANIbHOIO

Kan MMNMHbIé yn06 peH W#t 211s. B otnnume ot asota n dpocdopa

OH He BXOOMT B COCTaB OpraHN4YeCcKmnx
COEedNHEHNN B pacTEHUU, @ HAXOAUTCS B
KIIETKax pacTeHmsa B MIOHHOW popme B
Bnae pacTBOPUMbIX COMEN B KNETOYHOM
COKE 1 YaCTUYHO B BNOE HEMPOUHbIX
aacopOLMOHHBIX KOMMNIEKCOB C
Konnovgamu uutonnasmbl.

Kanusa 3HaunTenbHo 6onblue B MOmoabIX
XU3HeOeATeNbHbIX YacTsaX U opraHax
pacTeHusi, Yem B cTapbix. [1pn HegocTaTke
Kanus B nUTaTenbHoOM cpeae nponcxoauT
OTTOK ero 13 bornee crapbiX OpraHoB U
TKaHel B MONOAble pacTyLuue opraHsbl, rae
OH MnoaBepraeTcs NOBTOPHOMY
MCNONb30BaHUIO (peyTunusaunn). Kanuim
MOMNOXUTENbHO BIIUSIET HA MHTEHCUBHOCTb
doToCHMHTE3a, OKUCIUTENBHbIX NPOLECCOoB
N obpasoBaHNe opraHNYeCcKNX KUCNoT B
pacTeHUN, OH Y4aCTBYET B YINEBOJHOM U
a30THOM obmeHe. Npu HegocTaTke Kanus
B pacTeHUM TOPMO3UTCH CUHTES Benka, B
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pe3VIbraTte HapVIiDaeTca BeCb a30THBIN




MukpoynobpeHus:

[Ansa ysBennyeHnsa nponsBoaCcTBa
CeJIbCKOX03ANCTBEHHOM NPOAYKLMN
Haps4y € OCHOBHbIMU yoobpeHnsamm
BaXkKHOE 3HAYEHME UMEIOT
MUKpoyaobpeHusi, cogepxawme
MUKPO3NeMEHTLI. MMKpO3aneMeHThI
Heob6xoanMbl PaCTEHUSAM B OYEHb
HeEOONbLUMX KONMUYEeCcTBax — UX
coaepXaHne COCTaBIISIET ThICAYHbIE U
OECATUTbLICAYHbIE A0MN MPOLIEHTOB
Macchbl pacteHuin. OaHaKko KaXkabiv N3 HUX
BbINOSIHSET CTPOro onpeaerieHHbIe
doyHKUUKM B OBMEHE BELLECTB, NUTaHUK
pacTeHMN N HE MOXET BbITb 3aMeHEH
OPYrMM SNEeMEHTOM.

[Mpwn BblpalumBaHum
CENbCKOXO3ANCTBEHHbIX KYSLTYP Ha
No4YBax C HEJOCTaTOYHbIM, @ B HEKOTOPbIX
BMOreoXMMNYeCKNX NPOBUHLMAX — C
N30LITOYHBIM COAEPXXaHNEM LOCTYMHbIX
dOpPM MUKPOISNTIEMEHTOB CHUXAETCS
ypoXKam 1 yxyaLaeTcs KayecTBo
npoaykuun. HegoctaTok munm n3dbIToK
OTAESbHbIX MUKPOSNIEMEHTOB B
pacTeHneBo4YEeCKOW NPOAYKLUUM U KOpMax
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Ecnu 6 He ObINO yaobpeHuun ,To BCA
3eMrn{ yXxe ctana obl 6e3nnogHoun




