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[Ipenmer, 0OBEKTHI U METOJBI arpOXMMHH, CBSI3b €€ C JIPYTUMH HayKaMH.
Kpatkas uctopus pa3BuTHs ydeHUs O MUTAHUHA PACTCHUN M IPUMEHEHUN Y100 CHHI.
JI.H. IIpAHUIIHUKOB — OCHOBOIIOJIOKHUK OTEUECTBEHHOM HAYYHOU arpOXMMHUYECKOU
mKkoJiel. [I[ppuMeHeHre OpraHuvYecKUX U MUHEPATbHBIX yIOOpPEHUH KaK pelaroIiee
CpPEICTBO BMEUIATENBCTBA B KPYTOBOPOT ITUTATEIBHBIX BEIIECTB B 3EMIICAECIIHH.

3HaueHue y100peHHi 1 XUMUY €CKOM METMOPAalIiY B yBETMUECHUH ITPOU3BOICTBA
Ka4eCTBEHHON M 0€30MacHON CEeNbCKOXO3SICTBEHHONW MPOAYKIHU, COXPAHEHHH U
MOBBIIICHUH IUIOIOPOAUS OYB. Pa3BuTHE M COBPEMEHHOE COCTOSHUE ITPOU3BOJICTBA U
puMeHeHus ynoopenuii B Mupe, Poccun. CBsi3b ypOBHS IPUMEHEHUS yI0OpCHHN C
YPOKAMHOCTBIO CEIIbCKOXO3AMCTBEHHBIX KYJIBTYD.

[Ivuranue pacTeHUl U MyTH €0 PEryIUPOBAHUS.

CopeprkaHuie BOJIbI M CyXOT0 BelllecTBa B pacteHusax. CoJiep:kaHue B TBEPIOM
YaCTH YpPOXkas CEIbCKOXO3SMCTBEHHBIX KYJIBTYP  OPraHMYECKHUX COEAWHEHHM,
OTPEIETSIONMX €r0 KaueCTBO. DJIEMEHTHBIN COCTaB pacTeHuil. [ToHsATHE O TIXKENbIX
MeTtairiax. OTHOCHUTENBHOE COAEPKAHUE a30Ta U 30JIbHBIX AJIEMEHTOB B OCHOBHOM U
no00YHON MPOJYKIMKM OCHOBHBIX CEIIbCKOXO3SIMCTBEHHBIX KyNbTyp. l3MeHeHue
COCTaBa PaCTEHUI M KAUECTBA YPOKasi B 3aBUCUMOCTH OT YCJIOBHUM BHEIIHEW CPEBI U
pexrMa MUHEPaIbHOTO UuTanus. Bo3nymHoe nutanue pactenuid. KopHeBoe nuranve
pacteHuid. CBsi3b MOTJIONICHUS U YCBOCHUSI MUTATEIILHBIX BEMIECTB PACTCHUSIMU C
nporieccamMmu (OTOCHHTE3a, AbIXaHWI W OOMeHa BemlecTB. BimsHue ¢axTopos
BHEIIHEN cpebl (adpalyiv, YBIAKHEHUS, TEMIIEPATYPHOTO PEXKUMAa, KOHIIEHTPALIUHA U
COOTHOIIIEHUS COJIEH, peaKIuy MOYBEHHOTO PACTBOPA) Ha MOTJIOIIEHUE MUTATEbHBIX
BELLECTB PACTECHUSMH. Y PABHOBEIIEHHOCTh MUTATEIBHOTO PAacTBOPA, CUHEPTU3M M
antaroHn3M. M30uparenbHOE TMOTJOMICHHE PACTEHUSIMU HWOHOB, COJEpKallX
HEO0OXOIMMBIC DJICMEHTHI ITUTAHWS.

@uzunosoruueckas peakius cosjen. TpedoBaHus pacTEHUH K YCIOBUSM TUTAHUS
M0 MEepHUoJiaM POCTa U PA3BUTHS, MOHATHE «KPUTHYECKOTO» MEPUOAA NMUTAHUS U
«MAKCHUMYyMa» MOTJIOUIEHUSA. BUOJOTHYECKUI U XO3IMCTBEHHBIM BBIHOC JIEMEHTOB
IIATAaHUSl CENbCKOXO3SUCTBEHHBIMU KYJIbTypaMHU, COOTHOILIEHUE B BBIHOCE OCHOBHBIX
3JIEMEHTOB MUTAHMS, XO3SIUCTBEHHBI BLIHOC HA €IMHUILY OCHOBHOM MNPOIYKIIUU U C
YPOXKasIMHU C.-X. KYJIbTYP.

BusyanpHass ~ guarHocTMKa B COUETaHMM C  (DEHOJIOTHYECKUMH U
OMOMEeTpUIECKUMH HAOTIOICHUSAMH. XUMHYECKask TMarHOCTHKA 00ECIIEYEHHOCTH C.-X.
KyJIbTYp D3JIEMEHTAMH MHHEPaIbHOTO MuTaHusg. OTOOP pacCTUTENILHBIX MPOoO MpH
XUMHAYECKON JTMATHOCTUKE TUTAHUSA CENbCKOXO3SUCTBEHHBIX KYJIbTYp. DKCIIpeEcC-
METOIbl TKAHEBOY TUArHOCTHKH JIJISl OTIPEAeTICHHsI MOTPEOHOCTH K BECEHHEW a30 THOM



MOJKOPMKE O3UMBIX 3€PHOBBIX KYJIbTYyp. MeToabl (DYyHKIMOHATBHON JUArHOCTHUKH.
[ToHsiTHE O KOMIUIEKCHOM TUAarHOCTUKE MUHEPATIbHOT'O MMUTAHUS KYJIBTYP.

[TouBa Kak KICTOYHUK MUTAHUS PACTEHUM U cpeaa TpaHcpopmaIuu.

Posp ra3zoBoil, )kuakoid W TBEpAOW (a3bl MOYBBI B NUTAHUU PACTEHUH U
Tpancopmaruu ymoOpeHnid. MuHepanpHas W OpTaHWYeckas 9acTH ITOYBBI Kak
UCTOYHHUKHU DJJIEMEHTOB IUTaHUS pacTeHWi. PoJib opraHMYecKoro BeIiecTBa B
MOTJIOTUTEIbHON CMOCOOHOCTH M IUIOJOPOJMU TOYB. POJIb pazMyHBIX BUJIOB
MOTJIOTUTEIBHON CIOCOOHOCTH TMOYB BO B3aMMOJCHCTBUM C YAOOpPEHUSIMU U B
NMATAaHUM  pacTeHuil. [IOYBEHHBIM  MOTJVIOMIAIOIIMKA  KOMIUIEKC, OCHOBHBIE
3aKOHOMEPHOCTH OOMEHHOTO TTOTJIO IIEHNS KATHOHOB, EMKOCTh ITOTJIOMICHHUS U COCTaB
MOTJIOIIEHHBIX KATHOHOB Y Pa3HBIX ITOYB.

Peaknmst 1mouBBI, aKTHMBHAsI M ITOTEHIMaJIbHAS KHCJIOTHOCTHh M IIEJIOYHOCTD.
Bunel noreHIMambHON KHUCJIOTHOCTH MOYBBI, CTCEIEHb HACBIIICHHOCTH II0YB
OCHOBaHUWSMH. bydepHas cmoCOOHOCTh MOYB. 3HAYEHHE ITHX arpOXUMHUYECKHX
CBOWCTB M IOKA3aTejeu MpH OLEHKE HYXIAEMOCTH B XMMHUYECKOM MEIMOpAaLUH,
MOJIBJKHOCTH U JIOCTYIMHOCTH PACTEHUAM dJieMeHTOB mnurtanusa. CojaepkaHue U
JIOCTYIMHOCTb 3JIEMEHTOB IMHUTAHUS PACTEHUSM B CHCTEME CBOMCTB M IMapaMeTpPOB,
oTpeAeIAIoNIMX wIogopoaue nouB. [loHaTne 0 MOTEHHHATLHOM M 3(PHEKTHBHOM
mwiogopoaun. BamoBoe coaepxkanue u  GopMmbl azota B mouBe. [Iporecchbr
MUHEpAN3allid OPTAaHWYECKOTO BEIIECTBA, aMMOHHU(pUKaiMsg, HUTpUuUKamms u
neHuTpudukanysa. A3oTQukcanus B MOYBE, CAMOMOTHYCCKAS a30TPUKcams a3oTa
0600oBeiMU. HeoOMenHnas ¢ukcauus ammonusi. Conepxanue u ¢opmel docdopa B
noyse. PoJjib XuMU4uecKoro MoTJIOMICHUS B TPEBPAILIEHUSX U TTOJBIXKHOCTH hocdopa B
nouse. Conepkanne U GOPMBbI KAJTUS B TOYBAX, TOCTYITHOCTH €r0 PaCTEHUSIM.

ArpoxuMHudeckoe oOCemoBaHWE TOYB I OLEHKH WX 3((PEeKTUBHOTO
mwiogopoaus. ['pynnupoBKa TOYB 1O CTENEHH KUCJIOTHOCTH U  COJICPKaHUIO
MOJBIKHBIX (OPM THUTATEILHBIX BEIIECTB. ATPOXUMHYECKHE KapTOTpaMMbl U
nacmopTa mojed. MecTo W 3Hau€HHE arpOXMMHUYECKOTO OOCIeqOBaHUS MOYB B
CHCTEME arpod’KOJOTHYECKOTO MOHHUTOPHMHTA M CEpTHU(PHKAIIMM ITOYB 3EMEITbHBIX
Y4aCTKOB. ATpOXMMHYECKas XapaKTePUCTHKA OCHOBHBIX THUIIOB TOYB: JEPHOBO-
MOJ30JIUCTBIX, CEPBhIX JIECHBIX, OIIOJ30JCHHBIX, BBIIICTOUYEHHBIX W THUIIMYHBIX
YEepPHO3EMOB, OOBIKHOBCHHBIX M IOKHBIX YEPHO3EMOB, KAIITAHOBBIX IIOYB.
Coneprkanue rymyca, peakius, €MKOCTh MOTJONICHUS W COCTaB IOTJIOIICHHBIX
KaTHOHOB, BAJIOBBIN 3amac a3oTa, ocdopan Kaims, 00eCTICUCHHOCTh MO IBUKHBIMU
dbopMaMu TUTATENBHBIX BelecTB. [[0YBEHHO-arpOXMMUYECKUE U KIMMAaTUYECKHUE
yCJIOBHS TIPUMEHEHUs yIoOpeHnid. XapakTepucTHKa 00IIEero COCTOSTHUS 3€MEILHOTO
donma benropoackoii o0sacTH MO pe3ynbTaTaM MOHUTOPHHIA arpOXUMHYECKUX
CBOMCTB U TUIOIOPOIHSI TTOYB.

XuMHYecKasi MEeITUOpaLUs TTOYB.

B3auMonelicTBue HW3BECTH € TNOYBOM, MHOTOCTOPOHHEE MOJOKUTEILHOE
BIIMSTHUEC W3BECTKOBAaHMS Ha (u3MYECKHe, (HU3HUKO-XUMHUCCKHE W OHMOJOTHYECKUC
CBOMCTBA MOYBHI, €€ MUILIEBOU PEKUM. POJIb XUMUYECKOM METTMOPALIUN KUCJIIBIX TTOYB
B MOBBIILIEHUHU YPOXKANHOCTHU KyIbTYp U 3 dekTuBHOCTH ynoOpeHuil. OnpenencHre
HEOOXOJJMMOCTH HM3BECTKOBAHUS M JIO03bI M3BECTH B 3aBHCUMOCTH OT CTEICHHU
KUCJIOTHOCTH TIOYBBI W TPAHYJIOMETPUYECKOTO COCTaBa TPU OCHOBHOM H



NOJJEPKUBAIOIIEM  HM3BECTKOBAaHMM, a TaKXKE  IIPOBEICHHUE  OYEPEIHOCTU
WU3BECTKOBAHHUA, 03 U MECTAa BHECEHHUS M3BECTH B 3aBUCHUMOCTH OT COCTaBa U
MOCJIEIOBATEIbHOCTH  KYJIBTYp B  ceBooOopotax. JlnurensHOCTH  JeHCTBUS
U3BECTKOBaHUsA. [IpoMbIlIIIEHHBIE U3BECTKOBBIE yIOOpEHUS U TpEeOOBaHUS K UX
KayeCTBY.

ArporexHuueckue TpeOOBaHMS TIPU TMPOBEJCHUU U3BECTKOBAHUSA U
AKOJIOTUYECKHUE OTPaHUYE€HUSI, 0COOEHHO MPHU UCTIOIb30BAHUHU MECTHBIX MAaTEPUAJIOB U
OTXOJI0OB MPOMBIIUIEHHOCTU. POJb M3BECTKOBaHUS B CHUCTEME IPUPOIO0OXPAHHBIX
MEpPOTIPUATUN JUIA CHIDKEHHSI 3arpsi3HEHUSI CEJIbCKOXO3AMCTBEHHOW MPOTYKIA
TSOKEBIMA ~ METAUIaMU W APYrUMU  TOKCHKaHTaMu. CrnocoObl Menuopaiuu
COJIOHIOBBIX [I0YB B 3aBUCUMOCTHU OT COJEPkAaHUSA B HUX NOTJIOLICHHOTO HATPUS U
rIyOMHBI 3ajeraHusi COJIOHIIOBOTO TOpU30HTa. B3aumMozeiicTBue rumnca ¢ Mmo4yBOW.
Pacuer 103 rumnca no cojiep;kaHuio MOTJIOMIEHHOT0 HAaTpUs B MOo4Be. Marepualisl,
IPUMEHSAEMbIE JJIsl TUICOBaHUA. ArpPOTEXHUYECKHE U  arpO3KOJOTUYECKUE
TpeOOBaHMsI MPHU MPOBEAECHUM THUICOBAHUSA. DKOJOTMYECKUE OTPAHUYEHUS MpPU
IIPOBEJICHUN TUIICOBAHUS.

A30THBIC yTOOpEHUS.

DopMBbI TBEPABIX U KUJKUX MUHEPATHbHBIX y100peHni. DU3UKO-MEXaHUYECKUe
cBoiicTBa ynoOpenuit. CepTUPHUKAIMS MHUHEPAIbHBIX YAOOpEeHU. ACCOPTUMEHT
a30THBIX y10OpeHuit U cmocoObl ux moiaydeHus. CocTaB, CBONCTBA, B3aUMO/ICHCTBIEC
C TOYBOM M OCOOEHHOCTH TPHUMEHEHHS OCHOBHBIX (DOPM TBEPIBIX a30 THBHIX
ynoOpenuit. Xuakue ynoOpeHus, ux cocTaB, CBOMCTBA, MpEBpaIleHUE B MOYBE U
npuMeHeHue. bananc azora B 3emienenuu. [Ipuembl CHUOKEHUS TOTEPH U MTOBBILLIEHUE
3¢ GEKTUBHOCTH a30THBIX yIOOpeHUid. PernamMenTsl 1 SKOJIOTrHYEeCKUe OTpaHuYeHUS
MPH UCTIOTIH30BAaHIUY MUHEPATBHBIX Y10 0P EHHI.

®dochopHbIe y100peHuUs.

CripbeBas 6aza, crtocoObl OJTYy4EHHS ¥ aCCOPTUMEHT (HOChHOPHBIX Y00 EHHI.
CaoiictBa 0CHOBHBIX (OCHOPHBIX yIOOpEHUH, B3aUMOJICUCTBUE UX C TOYBOH U
npumerenue. Cymnepdocdar mpocTtoit u aBoiHOW. [Iperunurar, TOMacHUIaK.
®ocdopuroBanue KUCabIX MouB. [Ipuemsbl nosbinieHus 3¢HekTuBHOCTH (POCPHOPHBIX
ynoopenuil. 9((HeKTUBHOCTD JOKAIbHBIX CIIOCOOOB BHECEHHS BOJIOPACTBOPHMBIX
dochopcoaepranmx yno0peHuii, BHOCUMBIX 10 TOCEBA U PUIIOCEBHOTO Y100 PEHHsI.
ATpOTEeXHUYECKHE W  DJKOJIOTHYECKHe  TpeOOoBaHMA  TpU  NPUMEHEHHU
docdopcoaepxkanmx yao0peHu.

Kanuitnbie ynoOpeHnusi.

CoipbeBas 6a3a, ciocoObl MOJYYEHHUS U aCCOPTUMEHT KATMIHBIX yI00PEeHHIA.
CocTaB W CBOWCTBAa OCHOBHBIX KaTMUHBIX ynoOpenuil. Kamuit xmopuctsiii, 40%
KaJMiiHas COJIb, KaJUMarHe3us, KaJMid CepHOKHUCHbIA. ChIpble KaIWiHBIE COJM U
MECTHBIE KAJMU COJAEp Kallle Marepuaibl, 3KOJOTHYECKME M HKOHOMHYECKUE
OrpaHUYeHUs UX npuMeHeHus. [IpeBpalnieHrue KaauilHbIX yA00peHuil B MOYBE U UX
npuMeHeHrne. Ponb kKamuitHBIX ymoOpeHHM B TOBBIIICHUHM YpOXas M KadecTBa
OPOAYKIIUH, YCTOWYMBOCTHU C.-X. KYJIbTYp K HEOJArompUATHBIM M CTPECCOBBIM
ycaoBusiM.  «KammeBas Tepanus» 1HOYB  HAa  TEPPUTOPHUAX, IOJBEPTIIMXCS
PaauOaKTUBHOMY 3arpsi3HEHHIO, JUIsl CHW)KEHUS MOCTyIUIeHWsT 1ne3usi-137 B
PaCTEeHHEBOIYECKYIO MPOIYKLIHIO U KOpMA.



MukpoynoOpeHus.

YcnoBust 2PPEKTUBHOTO MPUMEHEHHUS] MHUKPOIJIEMEHTOB. ATpPOXUMHYECKOE
00cJen0BaHKe OYB HA COJIEp KaHKe JOCTYITHBIX pac TEHUSIM (POPM MUKPOIJIEMEHTOB,
BO3pacTaHUE JOJIM MHUKPOYJIOOpPEHUI B TMOBBIIIEHUH YPOXKAWHOCTH U KadyecTBa
IPOIYKIIUU TPU UHTEHCU(UKAIIMN TEXHOJIOTHUH BO3 I€TIbIBaHUS KyIbTYp. KOHTpOIb 32
HAKOTUIEHUEM TSKEJIBIX METAJUIOB, MCIOJb3YEMbIX B KaUeCTBE MUKPOYIOOpEHUIl B
NOYBaX U PACTEHUSX.

KomnunekcHbie ynoOpeHus.

ACCOPTHUMEHT CJIOKHBIX ymoOpeHuii. AMMO(OCHI, HUTPOGhOCH B MTHPO(POCKH.
Hutpoammodocer n HuTrpoammodocku. KapbGoammodocslr m  kapO60aMMOBOCKH.
Kunkue xoMiuiekcHbie yaoOopeHus. CriocoObl MOJYyUYEeHUsS CIOKHBIX yI00pECHHIA
ArpoHoMuueckass U 3KOHOMUYECKas 3P(HEKTUBHOCTH MCMOJIb30BAHUS CJIOKHBIX U
CMEIIAaHHBIX MUHEPAIBbHBIX yaoOpenuid. [IpaBuna TykocMeIlieHus, arpoTeXHUIECKHe
TpeOOBaHMSI K TYKOCMEIICHUIO.

Opranunueckue yao0peHus.

CocTaB TBEpBIX U KUJIKUX BbIICICHUHN )KUBOTHBIX. [10/1CTUIOYHBIN HABO3, €70
BBIXO/I, COCTaB U yI0OpHUTENbHAS IIEHHOCTh B 3aBUCUMOCTH OT TOICTHJIKH, BHJ1a CKOTA,
ycyoBuii kopmiieHus. [Iporiecchl, mpoucxoasime npu pasiokeHun Hapo3a. CrocoObl
XpaHEHUs HaBO3a. XpaHEHWEe HaBo3a B ITadensax. [leficTBue HaBO3a HA TMOYBY U
pactenus. CpenHee coiepKaHUue OCHOBHBIX AJIEMEHTOB IUTAHUS B MOJIYTIEPEIPEBILIEM
HaBo3e KPC u ux ucnoib30BaHuE pacTEHUSIMH NPU NPSIMOM JIEWCTBUU HABO3a B
nocienencTBud. I PPEeKTUBHOCTh U 0COOEHHOCTH MPUMEHEHHUS HaBO3a B PA3JIMUHBIX
NOYBEHHO-KJIIMMAaTUYECKUX YCIOBUSAX. [[03bl, CPOKM BHECEHUS U TIyOMHA 3aENKU
HaBo3a B Mo4BYy. becnoactunounslit HaBo3. Ero coctaB u ymoOpurenbHas IICHHOCTb.
Oco0eHHOCTH TIPUMEHEHUS W JKOJOrndeckue orpaHudeHus. CpoKd BHECEHUS H
crocoObl 3aenku. HaBo3Has >Xika, €€ COCTaB, XpaHEHHWE W NPUMEHEHHE Ha
ynoOpenue. /{03l MpU OCHOBHOM BHECEHMHM M TOJKOPMKaX, UCIOJIb30BAHUE JJI
MPUTOTOBJICHUS KOMIIOCTOB. [ITHUMil MOMET, BBIXO/I M COCTAB IMOMETa OT Pa3IMUHbIX
BUJOB TNTHIBI, XpaHEHHWE W OCOOCHHOCTH mnpumMmeHeHus.  Tumsl TOpda, ux
arpoXUMHUYECcKasi XapaKTepUCTHKA U CEITbCKOXO03SIMCTBEHHOE UCTIOIb30BaHue. Topdo-
HABO3HBIE, Topd0-HaBO3HO-(HOCHOPUTHBIE, TOP(O-KUKEBbIE KOMIIOCTBI.
Herpagunmonnsie opraHudeckue yaoOpeHus, TpeOOBaHUS K HX KaueCTBY U
IKOJIOTHYECKOM Oe3omacHoCTH. 3eneHoe yanoopenue. Ero posns B oOoramieHun moys
OpPTaHUYECKHM BEUIECTBOM M  a30ToM. Pactenus-cuaeparbl. CnocoObl uXx
UCIIOJIb30BaHMs Ha 3e5ieHoe ynoOpenue. CosioMa Kak y1o0OpeHue.

TexHOoJOTUsl MPUMEHEHHSI TBEPABIX M JKUJIKUX OPraHUYECKUX YIA0OpEHHUIL
ATpOTEXHUYECKHE U arpodKoJoTHYecKkue TpeOoBaHUA. TEeXHOJOTHUECKUE CXEMBI
BHECEHHUSI TBEPJBIX U JKHJIKUX OPraHMYECKUX YIOOpeHHil. DKOJIOTHYEeCKUEe |
CaHUTAPHO-TUTMEHUYECKUE TPEOOBaHUS MPHU HUCIOJIb30BAaHUM HETPAJIULUOHHBIX
OpraHNYeCcKHX yA00pEeHHIA.

Mertoasl  ompeneneHus ONTUMAJBHBIX 7103  yAOOpeHuH  TmoA
CEIbCKOX03SIICTBEHHBIE KYJIbTYPHI.

[lonsiTue o cucreMe ynoOpeHUss B XO3SIUCTBE, CEBOOOOPOTE U TpU
BO3JICIBIBAHUM OTHEIbHBIX CEIbCKOXO3SIUCTBEHHBIX KYJIbTYp. 3aJadyd CHCTEMbI
ynoOpeHusi B 3aBUCUMOCTH OT YPOBHSI MHTEHCU(PHUKAIIMN TIPOU3BOICTBA. Y CIIOBUS U



(bakTopHI, ONpenEAIONIME TOCTPOCHUE CUCTEMBI YA00peHus. J103bl, CI10COOBI U CPOKH
BHECCHHS ynoOpeHuid i oOecriedueHHs HauOoJjiee OJarompusiTHBIX —YCJIOBHI
MUHEPAITLHOTO MUTAHUS CETbCKOXO3SUCTBEHHBIX KYJIbTYP. MeTo bl OTIpeieNieHHs 103
yI10OpeHuil Ha OCHOBE MPSIMOTO MCIOJIb30BaHUS PE3YJIbTAaTOB MOJIEBBIX ONBITOB U
arpoOXUMHUYECKOTO 00CIIeIOBAHMS TIOYB, a TAKXKE C MCTI0JIb30BaHNEM pa3pabOoTaHHBIX
arpoxXuMciIy>k00i HOpPMAaTHBOB pacxojJa MHUTATEILHBIX BEIIECTB YIOOpEeHH Ha
€IMHMIY OCHOBHOM MpoayKiuu. bamaHcoBo-pacyeTHble METObI ONPENETICHUS /103
y100peHui Ha IJTAaHUPYEMBbIH ypOsKail Ha MPUOABKY ypOrKasi.

Cucrtema ynoOpeHus BEAYIHUX CeTbCKOX03UCTBEHHBIX KYIbTYD.

AnanTanus 0J0Ka CHCTEMBI yA0OpeHUI 0a30BbIX TEXHOJOTUH TIPOU3BOJICTBA
OPOAYKIIMA PACTEHUEBOJCTBA K KOHKPETHBIM YCIOBHUSAM. OCOOEHHOCTU CHUCTEMBI
y100pEHUsl OCHOBHBIX CENbCKOX035MCTBEHHBIX KYJIbTYp B ycsioBusax [{UP. Konebanus
s pekTIBHOCTH yI00pEHMI TIPU Pa3IMIHOM YPOBHE X MMPUMEHEHHS B 3aBUCHUMOCTH
OT arpoMeTeopOJIOTUYECKUX YCJIOBUM. Jl03bl, CpOKM U CHOCOOBI BHECEHHs
MUHEPAIbHBIX yIOOpPEHU TMOoJa BEAYIIME CEbCKOXO3SUCTBEHHBIE KYJIbTYPhL
ArpoHOMHUECKas!, SKOHOMUYECKAs U dHEepTeTndecKast 3p(PeKTUBHOCTh MUHEPAIbHbBIX
yI0OpCHMIA.

TexHonoruss mNpUMEHEHUS] MHUHEPAIbHBIX yaoOpeHuil. VYaoOpenus wu
OKpYy>Karouias cpesa.

TpancnopTupoBka MUHEpPaIbHBIX yA0OpeHuil. XpaHeHHE MUHEPAIbHBIX
ynoopenwmii. [logroroBka ymoOpennii Kk BHeceHHIO. [IpsMoTOUHAs U mepeBaioIHas
TEXHOJIOTUSl BHECEHUs ynoOpenuit. Texnuka 6€30macHOCTH U MEPOTIPUSITHS IO OXPaHe
Tpyda npu padoTe ¢ MHUHEPAIbHBIMU yIOOpEHUSIMU. 3HAU€HUE YAOOpEHU U
XUMHUYECKUX MEIMOPAHTOB B COXPAHEHUH M TOBBIIIEHUH IUIOJOPOAUS MOYB, MPU
pPEKyIbTUBALMK 3eMenb. VICHoJb30BaHUE MPHUEMOB XMMHYECKOW MEMHOpALMU U
ynoOpeHudl  mjisi  YCTpaHEHHs]  TE€XHOTC€HHOTO  3arpsA3HEHUsT IOYB U
CENbCKOXO03SIIICTBEHHO M TP OTyKIUH.

KoHTpoJibHbIE BONIPOCHI:

1. Xumuyeckuii cocTaB pacTeHull. BimsiHue XuMHUYECKUX 3JIEMEHTOB Ha ypOsKaii
U Ka4eCTBO CEJIbCKOXO3SMCTBEHHOM MNPONYKIMH. Makpo- M MHKPOIIEMEHTHI.
DNeMEeHThl MUHEPAILHOTO MUTAHUS U UX (PU3UOJIOTUYECKAS POJIb B )KU3HHU PACTEHUI.

2. BeiHoc sneMeHToB nuTanus. X03IHCTBEHHBINA U OMO JIOTUYECKHUI BEIHOC, €T0
3aBUCUMOCTh OT IMOYBEHHO-KIMMAaTUYECKUX YCJIOBUH U yaoOpenuil. Kpyrosopor
BELLECTB B 3EMJICICIHH.

3. BiusiHMe BHEIIHEN CPebl HA YCBOCHUE ITUTATENbHBIX BEIIECTB PACTCHUSMH:
KOHIIGHTpAlMs TMUTAaTeIbHbIX BEIIECTB, COOTHOUIEHHE 3JIEMEHTOB IHTAHUA,
BJIQ&XKHOCTB ITOYBBI, a3pauus, cBer, pH pactBopa.

4. PacturenbHas 1MarHOCTUKAa MUHEPAIbHOTO MUTAHKS pacTeHU. BakHenme
nepuoAbl B TUTaHUK pacTeHuid. O00CHOBaHUE IPOOHOr0 MPUMEHEHHUS Y100 PEHUH.

5. INoTenmmansaoe 1 3 (YEKTHBHOE TUIOIOPOIKE MOYBBI. Pob ynoOpeHuii B
NOBBIIIEHUU TOYBEHHOIO IUIONOpOAUs. BiusiHMEe AIUTENBHOTO NPUMEHEHHUS
yI0OpeHuil Ha IJI010poAue NouB U 3(P(PEKTUBHOCTH yIO0OpEHUH.



6. [lornotuTenbHasi cIOCOOHOCTh MOYBHI, €€ 3HAYCHUE MPU B3aUMO/ICHCTBIN
MOYBBI C yIOOpeHUsIMU. broornueckas 1 XuMu4 eckasi MOTJI0TUTENIbHAs CTIOCOOHOCTh
MOYBBI U UX POJIb IPU MPUMEHEHUU Y100pEHUH.

7. EMKOCTb MOTJIOUIEHHUS U COCTAB TOTJIOLIEHHBIX KATHOHOB PA3JIMYHbIX TUIIOB
noyB. CTeneHb HACHIIMIEHHOCTH OYB OCHOBAHUSIMHU, BEIYMCIIEHUE U UCTOJIb30BaHKE
3TOTO TIOKazatens.  bydepHas CMOCOOHOCTh MOYBBI M €€ POJIb B MPAKTHKES
UCIOJIb30BaHus ynoopenuit. [lorennmansaoe v 3pPekTUBHOE MI010pOIUE TOYB.

8. Buipl NOUBEHHOM KUCIOTHOCTH, UX XapaKTEPUCTHUKA U 3HAYEHHUE B PAKTUKE
npuMeHeHus ynoopenuil. OTHOIICHHE Pa3IMIHBIX CEITbCKOX03SHCTBEHHBIX PACTCHHI
K KUCJIOTHOCTH ITOYBBI, COJICPKAHUIO ATFOMUHUS U MapraHia.

9. Onpezenenne HYXAaeMOCTH IIOYB B U3BECTKOBaHUU. PacueT 103 BHECEHUs
u3BecTd. CpokH, cnocoObl M TEXHOJOTHS BHECEHMS] W3BECTKOBBIX MaTepUaliOB.
Oco0eHHOCTH TPOBEICHNS U3BECTKOBAHHUS B CEBOOOOPOTAX CO JHbHOM U KapToderem.

10. Memoparus cosoHioB. OmpeneneHre MOTPEOHOCTH B THUIICOBAHUM.
Hopwmbl, cpoku 1 criocoObl BHECEHUSI METMOPAHTOB Ha COJIOHIIOBBIX MTOYBAX.

11. Kpyrosopora3ora B 3emisiezienud. [Iyty npenoTspaleHus ero noTeps.
Knaccudukamumss a30THBIX ymoOpeHMA, CIOCOOBI WX MOJydeHHs. HwurparHbIe
yoOpeHusi, COCTaB, CBOICTBA, 0COOEHHOCTH UX MPUMEHEHHUSI.

12. AMMOHMIHAs CENUTpa, CBOMCTBA U NPUMEHEHHE. TBEpAbIle aMMOHUIHBIE
yaoOpeHus, WX CBOWCTBAa M mnpuMeHeHue. JKuIkue aMMuadHble YA0OpeHus,
0COOEHHOCTH UX UCTIOJIb30BaHUS.

13. Hcnonb3oBaHue a3oTa yAOOpEHHMH M €ro MpeBpallleHHEe B TOYBE.
O heKTUBHOCT a30THBIX YIOOPEHUHN B PA3IMYHBIX TOYBEHHO -KJIMMAaTUY€CKUX 30HaX
ctpanbl. Uctounuku Qocdopa ans nuranus pacteHuid. Bmustaue ¢ocdopHoro
MUTaHUS HAa UX POCT U Pa3BUTHE.

14. Ceippe ans npousBoacTBa (ochopHbix ymobpenuit. Knaccudukaims
dbochopHbIX ynoOpeHuil 1 ux accopTumeHT. Buawl cynepdocdara, cpoiicTsa u
NPUMEHEHNUE.

15. JlmmouHopacTtBOprMBIE (ocdarbl, CBOWCTBA M YCIIOBHS IPUMCHCHH.
®ocdopurtHas Mmyka, CBoicTBa U npuMeHeHrue. Hopmbl, Cpoku u criocoObl BHECEHUS
dochopubix ynoopenuit. DhdekTUBHOCTh (HOCHOPHBIX TYKOB B Pa3JIMUHBIX 30 HAX
CTpaHsl.

16. XapakTepucTHKa KATMHUHBIX MECTOPOXKICHHN. ACCOPTUMEHT KAITMMHBIX
ynoopenuit. Knaccudukanus kamuitHbIX y100pEHHit, X CBOWCTBA U MPUMEHEHHUE.

17. ®uznonoruyeckas posib Oopa u MOJMOAEHA B )KU3HU pacTeHUd. bopHble n
MOJIMOI€HOBBIE YI0OpEHus, 103bl U cIOCOObI X BHECeHUs1. LIuHK, Menlb U UX poJib B
KU3HU pacTeHuil. J[03bI, CIOCOOBI M yCJIOBHSI MPUMEHEHUS! ITUHKOBBIX U MEIHBIX
y100peHMUIA.

18. Knaccudukanuss KOMIUIEKCHBIX YAOOpEHMH, UX arpoxXuMHuYecKas u
SKOHOMHYECKas olleHKa. Cli0)KHbIE yI0OpeHuHsl, UX CBOMCTBA U TpuMeHeHue. Cl105KHO-
CMEIIIaHHbIE U CMEIIaHHbIE yI00peHus, UX CBOMCTBA M mpuMeHeHrne. OcoOeHHOCTH
TYKOCMEIIICHUS.

19. Ponp opranmueckux yAOOpEHHH JJid TOBBIIIEHUS YPOXKANHOCTU
CEINbCKOXO3SMCTBEHHBIX KYyJbTYp W IUIOJOPOJMS MOYBBL. Pecypchl yBenuueHus
NPUMEHEHUsS OpPTaHUYECKHX YyhaoOpeHuit B cTpaHe. llogcTumouyHelii HaBO3.



XUMHUYECKUN COCTaB MOJCTHIOYHOro HaBo3a. CrocoObl XpaHEHHWs HaBO3a M HX
OLICHKA.

20. Cucrtema ynoOpeHust 03UMOM MIICHUITBI.

21. Cuctema ynoOpeHusi ApOBBIX 3€pPHOBBIX KYJIBTYP.

22. CucteMa ynoOpenus 3epH0O000BBIX KyTIbTYD.

23. CucteMa ynoOpeHus KpYISHbIX KyJIbTYP.

24. CucteMa yaoOpeHus caxapHOU CBEKIIHI.

25. CucteMa y00peHus 10 JICOTHEY HUKA.

26. CucteMa ynoOpeHus KyKypy3Hbl.

27. Cuctema ynoopeHus kKapToders.

28. Cuctema ygoOpeHus B OBOIIHBIX CEBOOOOPOTAX.

29. Cucrtema ynoOpeHusi CaJioB U SAT0THUKOB.

30. Cucrtema mpuMeHeHUs yooOpeHui u ee 3a1a4dn. ['oqoBbIe 1 KaJeHIapHbIC
IUTaHBI BHECEHUS yAOOpeHud. ArpoxXxuMuueckoe oOCIeI0BaHME IOYB, 3HAYCHHE
arpOXMMHUYECKUX KapTOTPaMM MPH pa3pabOoTKe CUCTEMbI PUMEHEHHS Y100 CHUM.
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2. Ilpaktukym no arpoxumuu /b.A. Sronun. — M.: Arponipomusnaar, 1987, 512c.

3. [lpakTtukym no arpoxumuun /A.C. Pagos. — M., 1985.

4. Cuctema yno6penus /E¢pumon B.H., Jounckux N.H., Hapenko B.Il. — M.:
KomocC, 2003, 320c.

0) 1OMOJTHUTEJIbHASA JIUTEPATYPa

1. Arpoxumusi /Munees B.I'. — M.: KosocC, 2004, 720c.

2. Arpoxumusi B okpyxatonien cpene /9. Xaitaui, X. Ilayke, I'.J]. Harens, /1.
Xaizen. - M.: Kouoc, 1979, 375c.

3. buonpenaparsl, ynoopenus u ypoxait /3asmud A.A. — M.: BHUHA, 2005,
302c.

4. CrpaBOYHUK MO OpraHndeckuM ynoopenusm /Bacumse B.A., @ummnmoBa
H.B.- M.: Pocarponpomusaar, 1989, 255c.

5. Opranunueckue ynoopenus /lIlonos ILJI., Xoxnos B.W., Eropos A.A.
Hosukos M.H. u np. - M.: Arponpomusnar, 1988, 207c.

6. Kuznub pactenuit u ynoopenus /Ilrepan B.K. — M.: MockoBckuii padouwi,
1981, 240c.

7. Arpoxumus, Onosorus v 3koJyiorust noussl /Munees B.I'., Pemnie E. X. - M.:
Pocarponpomuzaar, 1990, 206¢.

8. Xummzamms 3emuiefenus U TnpupoaHas cpena /Munee B.I. — M.:BO
«Aropomuzaar», 1990, 287c.

9. buonoruyeckoe 3emiieiene U MUHEpanbHble ynoopenus / MuneeB B.T.,
Heopenenn b., Mazyp T. — M.: Komoc, 1993, 415¢.

10. ITnomopoaue u parmoHaIbHOE UCITOIb30BaHKe T0UB benropoackoit oomactv
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M.: Arponpomuzaat, 1990, 235c¢.
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18. C.J. JlumykoB /Cuctema mnpuMeHeHHs ynoOpeHuil. Meroauyeckue
yKa3zaHusi U paboyasi TeTpaab AJi BBINOJHEHUS KypCOBOM pabOThl MO arpOXUMUM.
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19. JLB. Kypymtok /KadecTBeHHBI aHATN3 MUHEPATBHBIX YI0OPEHHUIA.
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B) NepHOJAMYECKHE U3TaHU (KYPHAJIbI):
Arpoxumus

3emienenue

3€pHOBBIE KYJIbTYPBI

CaxapHas cBek1a

Mex1yHap O JHBIN CEITbCKOXO3SIMCTBEHHBIN KYPHAI
AIIK: DxoHOMHKA

Joxnaget PACXH

Jloctrkenns Hayka U TexHuka AITK
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- Hayunas snektponHas 6ubnroreka - http://elibrary.ru/defaultx.asp

- DnektpoHHas 6ubamoTeka Poccutickoit rocymapcteenHou 0nbmmoteku (PI'b) -
http://elibrary.rsl.ru/

- Muposas udposas 6udmoTeka - http //www.wdl.org/ru/

- Ilybnmunasa DnexkrponHast bubimnoreka (00JacTH 3HaHUS : TYMAHUTAPHBIE U
ecTecTBeHHOHay4uHbIe) - http:/lib.walla.ru/

- Dnekrponnas oubmoreka IQlib (o6pa3oBarenbHbIe M3 MaHMS, 2JIEKTPOHHBIC
y4eOHHUKH, CIIPaBOYHBIC M ydeOHbIe mocoowus ) -http //mww.iglib.ru/

- DnekrponHas oubnroTeka Cankt-IlerepOyprckoro rocyaapCcTBEHHOTO
MOJIMTEXHUYECKOTO YHUBEPCUTETA (METOIMYECKasi U yueOHasi TuTepaTypa,
co3aaBaemas B aekTpoHHOM Buje aBTopamu CIIOI TY mo npoduto
00pa3zoBaTeIbHON M HAYYHOU IS TEIIbHOCTH YHUBEPCHUTETA) -
http //www.unilib.neva.ru/rus/lib/resources/elib/

- Hayunas 6ubmmotexa MI'Y umenu M.B. JlomoHocoBa
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- DnextpoHHbIe OMOMoTeKkH: Karamor cchuIoK -
http://ison.ioso.ru/library/electron.htm
- Jlyumme snektpoHHbie OubmmoTeku: Karamnor -
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