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OHPOT'PAMMA
BCTYNUTEIBHBIX UCIIBITAHUM 10 CIIEUUANbHON JUCLUILTAHE
IUISL TOCTYTNAIOLIMX Ha 00ydYeHue 1o MporpaMMaM IOATOTOBKH HAYYHO-
IeJarornyeckux Kagpos B acnupanType B 2020 romy

Hanpasnenue noarorosku 35.06.01 Cenbckoe xo3s1iicTBO
HanpaBieHHOCTh MOATOTOBKY (PO ) ArpoXuMust

IIpenMeT, OOBEKTHI M METONBI ArpOXHMHHU, CBSI3b €€ C APYTHMH HAyKaMH.
Kparkas uCTopus pa3BHTUS yUeHUs O IUTAHUU PACTCHUI U NPUMEHEHUH Y I00pEHHIA.
J.H. IIpsHUIIHEKOB — OCHOBOIIOJIO)KHUK OTE€YECTBEHHOM HAYYHOM arpOoXHMUYECKOMN
Kokl IIprMeHeHre OpraHu4ecKMX U MHHEPAJIBHBIX yIOOPEHHH Kak pellarollee
CPEeACTBO BMEIIATENBCTBA B KPYTOBOPOT MUTATENBHBIX BEIIECTB B 3eMIICICIIHH.

3HayeHue ynoOpeHMH W XUMHUYECKOW MeJHOpaldd B  yBEIUYEHUH
IPOM3BOJACTBA Ka4eCTBEHHOM U Oe30MMacHO CeIbCKOXO3SIMCTBEHHON TMPOMYKIUH,
COXpaHEHUH U MOBBIIIEHUH ILIOAOPOAUsA 104YB. Pa3BuTHE U COBpEMEHHOE COCTOSHUE
IPOM3BOACTBA M IpHUMeHeHus ynobpeHudi B wMupe, Poccuu. CBs3p ypoBHs
IPUMEHEHUS YAOOPEHUH C ypOXKalHOCTBIO CEIbCKOX03SHCTBEHHBIX KYJIBTYD.

IlutaHye pacTeHH U yTU €ro peryIupOBaHUs.

ConeprxaHue BOJBI U CyXOro BelllecTBa B pacteHusX. Comepkanue B TBEPIOi
YacTH YpOXas CeIbCKOXO3SMCTBEHHBIX KYyJIBTYP  OPraHUYECKHUX COETUHEHMIA,
ONPENENAIOIMX €r0 Ka4eCTBO. DIEMEHTHBIN cocTaB pacTeHuil. [IoHATHE 0 TAKEBIX
MeTautax. OTHOCUTENBHOE COAEpIKaHUEe a30Ta U 30JIBHBIX 3JIEMEHTOB B OCHOBHOM U
NOOOYHOH MPOAYKLHMU OCHOBHBIX CEIbCKOXO3SHMCTBEHHBIX KyNbTYp. 3MeneHue
COCTaBa paCTEHUH U Ka4eCTBA ypoXkasl B 3aBUCUMOCTH OT yCIIOBUI BHEIITHEH cpeapl U
pexXuMa MUHEpalbHOIro IuTaHud. BosnymHoe nurtanue pacteHuil. KopaeBoe
nuTaHue pacTeHud. CBA3b IOIJIOLIEHHUS KM YCBOCHHS NHUTATENbHBIX BEIIECTB
pacTeHUsIMU C IpoleccaMd (OTOCHHTE3a, NbIXaHWsS U OOMeHa BellecTB. BiusHue
(akTOpOB BHEIIHEW cpenbl (a’palMy, YBIXKHEHHS, TEMIEPATYPHOIO pPEXUMA,
KOHLIEHTPAllMd M COOTHOILIEHHs COJIeH, peakUuyd I[IOYBEHHOIO0 pacTBOpa) Ha
[OIJIOIEHE  IUTATENbHBIX  BEIIECTB  pPAacCTEHUSIMU. Y PABHOBEIIEHHOCTH
IIUTAaTEJIBHOrO PAacTBOpa, CHHEPIHM3M U aHTaroHusM. M30upaTenbHOE IMOrJIOLIEHHE
pPAacTEeHUSIMU HOHOB, COAEPXKALINX HEOOXOUMEIE DJIEMEHTHI TUTAHHUS.

Qduznosoruyeckas peaknus coneil. TpeOoBaHUsS pacTeHHM K YCIOBHSIM
IUTaHKWA II0 IEpHOAaM pOCTa U Pa3BUTHUSA, IOHATHE «KPUTUYECKOIO» IepHOIa
OUTaHUSA U «MaKCUMyMa» IIOIVIOLIEHUSA. bUOoJIorndeckuili U XO3sHCTBEHHBIH BBIHOC
3JIEMEHTOB IIUTaHUs CEIBCKOXO3IUCTBEHHBIMU KyJNbTypaMu, COOTHOIIIEHHE B BBIHOCE
OCHOBHBIX JJIEMEHTOB IIMTAaHUS, XO3SMCTBEHHBIM BBHIHOC Ha EIUHUILY OCHOBHOM
IIPOLYKIUHU U C YPOXKAAIMH C.-X. KyJIBTYP.

BusyanbHas  guarHocTMka B COYETaHMH C  (EHONOTHYECKHMH U
OMOMETPUYECKUMHU HAOMIONSHUIMH. XUMUYECKasi JUarHOCTHKA 00ECIIEYEHHOCTH C.-
X. KyJbTyp 3JIEMEHTaMd MUHEpalbHOro muraHus. OT00p pacTUTENBHBIX MPOO MpH
XUMHYECKON NUATHOCTUKE IHMTAHUSA CEINbCKOXO3AWCTBEHHBIX KYJIBTyp. JKCIpecc-
METOAbl TKAaHEBOM [OMAarHOCTUKH [ OIpeNeNieHus MOTPeOHOCTH K BeCEeHHEMH



A30THOM IIOJKOPMKE O3HMMBIX 3€PHOBBIX KyJNbTyp. MeTombl (GYHKIHOHAIBHON
nuarHocTukd. IloHATHE O KOMIUIEKCHOM JMAarHOCTHKE MHHEPAIHHOIO IIMTAHUS
KYJIBTYP.

IlouBa KaK HCTOYHMK IUTAHUS PACTEHUH U cpela TpaHCHOpPMaIIUK.

Ponp razoBoii, >Xuakod U TBepHOM ¢a3pl MOYBBl B MUTAHHHM DPACTEHHM H
TpaHchopMalu ynoOpeHwit. MuHepaibHas W OpraHMYecKas YacTH ITOYBBI Kak
HMCTOYHUKU DOJIEMEHTOB IIMTaHUS pacTeHud. Ponp opraHuveckoro BeliecTsa B
IIOTJIOTUTENIEHOM CIIOCOOHOCTH M IUIOZOPOAMM IOYB. PONb pasiWyHBEIX BHIOB
IIOIJIOTUTENBHON CIOCOOHOCTH IIOYB BO B3aMMOAEUCTBHU C YIOOpEHHAMH U B
nuTaHud  pacTteHud.  [louBeHHBI  MOIVIOMIAONIUH  KOMILIEKC, OCHOBHBIE
3aKOHOMEPHOCTH OOMEHHOI0O IOTJIOIIEHHS KATHOHOB, EMKOCTH IIOIJIOILEHHS M COCTaB
IIOTJIOIIEHHBIX KATHOHOB Y Pa3HBIX ITOYB.

Peakiusi 1o4BbI, akTHBHAs U NOTEHUUATbHAS KHCIOTHOCTH M INEIOYHOCTE.
Bunel NOTeHIMANbHOM KHCIOTHOCTH ITOYBBI, CTENEHbh HACBHIIEHHOCTH I10YB
OCHOBaHUAMH. bydepHas crnocoOHOCTH mOuYB. 3HAYEHHE ITHX ArPOXUMHYECKUX
CBOWCTB M IIOKa3aTeNlell MpU OLEHKE Hy>XTAaeMOCTH B XHMHUYECKOM MeTHOpalUH,
IIOJBYDKHOCTH M JOCTYIHOCTH PAacTeHUSAM »3JeMeHTOB muTanusi. ConepxaHue U
JOOCTYIHOCTh 3JIEMEHTOB NUTAHUS PAaCTEHHSIM B CHCTEME CBOHCTB H IIapaMeTpOB,
olpelesAIoIuX Iogopoare noys. IIoHATHE O MOTEHUUATBHOM U 3(P(OEKTHBHOM
miogopoauu. Bamosoe cogmepxaHue u ¢GopMBI a30Ta B mouBe. [Iporeccsl
MUHEpaU3alid OPraHM4eCKOro BEIECTBA, AMMOHH(UKAIUS, HUTPHDUKAIMI U
neHuTpupuKanys. A3oThuKcalys B [OYBEe, CUMOMOTHYECKas a30ThHUKCAIMS a30Ta
6060BeIMHu. HeobMennas ¢uxcanus ammonus. Conepxanue u Gopmbl pocdopa B
1o4Be. Polb XUMHUYECKOr0O MOIJIOIIEH)S B IPEBPAIEHUAX U MOABIKHOCTH dochopa
B nioyBe. Conepxanue U GOpMBI KaJHsl B IOYBaX, JOCTYITHOCTE €0 PACTEHUAM.

ArpoxuMudeckoe o0OciefoBaHHE IIOYB [UIS OLEHKd HX 3()(HEKTHBHOIO
mrogopoaus. I'pynmupoBka IMOYB IO CTENEHU KHCIOTHOCTH M COAEPKAHHUIO
IOABIKHEIX (OPM IHMTATENbHBIX BEIIECTB. ATPOXUMHYECKHE KapTOrpaMMBl U
nmacrnopra mnosed. Mecto U 3HaYeHHE arpOXMMHYECKOro oOCIeNOBaHMS IIOYB B
CHCTEME arpo3KOJIOTMYECKOr0 MOHHUTOPUHIa ¥ CEePTHOUKAIMK II0YB 3eMEIbHBIX
YYacCTKOB. ATpOXMMHUYECKas XapaKTepUCTHKAa OCHOBHBIX THIIOB IIOYB: JEPHOBO-
IIOA30JIUCTBIX, CEPBIX JIECHBIX, OIIOJ30JECHHBIX, BBIIIENIOUYEHHBIX H THIHYHBIX
YepHO3€MOB, OOBIKHOBEHHBIX U IOXKHBIX UYEPHO3€MOB, KallTAHOBBIX IIOYB.
CopmepxaHue rymyca, peakUus, eMKOCTb ITOIJIOMIEHHUS X COCTaB IOMIOIIEHHBIX
KaTHOHOB, BaJIOBBIM 3amac a3ota, ¢hochopa U Kamus, 00eCIeueHHOCTh MOABIKHBIMU
dbopMaMu IUTATENbHBIX BewlecTB. [IOYBEHHO-arpOXUMHYECKHE M KIMMATHYECKHE
yCIIOBUS IIPUMEHEHHUs yaoOpeHnil. XapaKkTepuCTHUKa OOIIEro COCTOSHMUSA 3eMENILHOIO
¢donma benroponckoii obracTH O pe3yapTaTaM MOHUTOPHHIA aArpOXUMHYECKUX
CBOICTB U IJIOOPOMAS TTOYB.

XuMUYecKas MeIHopalus MoYB.

B3aumoneicTBue H3BECTH C IOYBOM, MHOTOCTOPOHHEE IIOJIOXKHUTENBHOE
BIMSHUE H3BECTKOBAaHMSA Ha ¢u3nyecKue, (HU3UKO-XUMHYECKHE KM OHOJOrHYECKUE
CBOMCTBA IIOYBEI, €€ MMUIIEBOH peXXuM. Polb XUMU4eckoi Menuopauy KUCIbIX [T0YB
B IIOBBIIIEHUHU YPOXKaMHOCTU KyJbTyp U 3((eKTUBHOCTH ynobpenuii. Onpenenenue
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HEOoOXONMMOCTH H3BECTKOBAaHUS M JO3bl H3BECTH B 3aBUCHMOCTH OT CTEleHH
KHUCIOTHOCTH TIIOYBBEI M TIPaHyJIOMETPUYECKOTO COCTaBa IPH OCHOBHOM U
NOJICP)KUBAIOIIEM  M3BECTKOBAaHMHM, a TaKXke IMPOBEJCHHE  OYEePeIHOCTH
U3BECTKOBAHUSA, O3 U MeCTa BHECEHUS H3BECTH B 3aBUCHMOCTH OT COCTaBa M
IIOCIEOBATENBHOCTH  KYJIBTYp B  ceBoOOOpoTax. JIMHTENbHOCTH  EeHCTBUS
M3BeCTKOBaHUA. [IpOMBINUIEHHBIE M3BECTKOBBIE YIOOpPEHUS U TpeOOBaHUS K HX
Ka4ecTBY.

ArporexHudeckue TpeOOBaHUS INPH  [POBEICHUM  U3BECTKOBAHHS U
9KOJIOTUYECKHE OIpaHUYEHUs, OCOOCHHO IIPU UCIIONB30BaHHU MECTHBIX MaTepUAJIOB
U OTXOIOB NPOMBIIUIEHHOCTH. PONB M3BECTKOBAHUS B CHUCTEME MPHUPOJOOXPAHHBIX
MEPONPUATUI AN CHUDKEHUS 3arpsi3HEHUSI CeNbCKOXO3SHCTBEHHOW IMPOIYKIIHU
TSOKeNBIMA ~ METaJUIaMU U JAPYTHMMH TOKcHKaHTamu. CrmocoObl  MeTHoparliu
COJIOHLIOBBIX IIOYB B 3aBUCHUMOCTH OT COJEpIKAHUS B HUX IOIVIOIIEHHOIO HATPUS U
IIyOMHBI 3aJleraHusl COJIOHIIOBOIO TOpPU30HTA. B3amMmoneicTBHE rHIICa ¢ IIOYBOH.
Pacuer no3 rumca o COAEp>KaHUIO IOIVIOLIEHHOTO HaTpus B IouBe. Marepuasl,
IpUMEHSeMble ISl TUICOBaHMS. ATPOTEXHHYECKHE U  arpodKOJIOTHYECKHE
TpeOOBaHMS MpPU IPOBEJCHUU THIICOBAHUSA. OKOJOTHYECKHE OTpPaHUYEHHUS IIpH
NIPOBEACHUU TUIICOBAHUSI.

A3OTHBIE YOOOpEeHHUS.

@opMbl  TBEpABIX U OKUAKUX MHHEPANBHBIX ymoOpenuil. Dwusuko-
MexaHu4yeckue CBoHcTBa ynoOpenuil. CepTuduKanus MUHEPATBHBIX YIOOPESHHUIA.
ACCOpPTHMEHT a30THBIX YJNOOpeHui u crnocoOsl ux monydenus. CocraB, CBOHCTBa,
B3aMMOJEHCTBHE C ITOYBOH U OCOOCHHOCTH IPUMEHEHHUS OCHOBHBIX (DOPM TBEPIBIX
a30THBIX ynoOpeHuid. XKunkue ynoOpeHHs, MX COCTaB, CBOICTBa, IpeBpalleHHe B
nmo4yse U npuMeHeHue. bamanc azota B 3emnenenuu. [Ipuembl CHIDKEHHUS MOTEPHh U
TOBBIIICHUE 3(PPEKTUBHOCTH a30THBIX YIOOpeHHid. PermamMeHThl U 3KOJOTHYECKUE
OrpaHUYEeHMS [IPY HCII0NH30BAHUU MUHEPANBHBIX YA0OpEHUH.

dochopHbie yIOoOpeHuUsL.

CrippeBas 0a3a, criocoObI MOTY4YEeHUS U aCCOPTHUMEHT POCHOPHBIX yIOOPEHHMIA.
CgoiicTBa OCHOBHBIX (POCHOpPHBIX yHOOpeHMi, B3aUMOIEHCTBHE HMX C IOYBOM U
npumeHnenne. Cynepdochar mnpoctoit u nBoitHOH. [Ipenumurar, TOMAaCIIUIAK.
docdopuroBanue KUCIbIX M04YB. [Ipruemsl noBsieHus 3PPeKTUBHOCTH HOCHOPHBIX
ynoopennit. J¢(HEeKTUBHOCTD JIOKAIBHBIX CIIOCOOOB BHECEHHS BOJOPACTBOPUMBIX
dochopconepkaMx yOOOpeHUH, BHOCUMBIX JO TIIOCEBAa U IPHIOCEBHOIO
yIoOpeHusi. ArpoTeXHHYECKHe U JKOJOTMYecCKHe TpeOOBaHMs MpHU NpPUMEHEHHH
dochopcomepraux yI0OpeHUI.

Kanwuiinere ynoopeHus.

CeippeBast 6a3a, criocoOBl MTOMYYEHUS U aCCOPTUMEHT KAJIMMHBIX yIOOpEeHUH.
CocTtaB M CBOMCTBa OCHOBHBIX KaJIMMHBIX ynoOpenuit. Kamumit xmopucterii, 40%
KaJMifHas COJIb, KaJMMarHe3us, Kalul cepHOKHCIHbId. ChIpple KaJUHHBIE COJMH H
MECTHBIE KaJWil COIepXalllhe MaTepUalbl, JKOJIOTMYECKHE K SKOHOMHYECKHUE
orpaHuUYeHMs UX NpuMeHeHus. IIpeBpareHue KaTuiHBIX yOOOpEeHUH B IOYBE U UX
npuMeHeHue. Poib KanuiHBIX yJOoOpeHuH B MOBBIINICHHH YpOXXKas H KadecTBa
NPOIYKIMH, YCTOHYHMBOCTH C.-X. KyJNbTYp K HEOIarompUsTHEIM U CTPECCOBBIM



ycnosusaMm. «KanueBasd Tepamusa» IOYB Ha TEPPUTOPHAX, IOJBEPIIIHXCS
pagHOaKTHBHOMY 3arpsi3HEHUIO, IUIS CHYDKEHUs MOCTyIUleHHs ue3us-137 B
PacTeHHEBOIYECKYIO MPOTYKIUIO ¥ KOpMa.

Mukpoynobpenust.

VYcnoBus 3QQPEeKTHBHOrO NPUMEHEHUS MHUKPOIJIEMEHTOB. AIPOXHMHYECKOE
oOcliefoBaHMe II0YB Ha COAEPKaHHUEe JOCTYIHBIX PACTEHUAM (HOPM MUKPOIIEMEHTOB,
BO3pacTaHue HONH MMKpPOYAOOpEHHM B NOBBIICHHH YPOXXAHHOCTH U KadyecTBa
IPONYKLUUH IIPH HMHTEHCH(UKAIIMU TEXHOJIOI'MU BO3JENBIBAHUS KyJIbTYp. KOHTpOIE
3a HaKOIUIEHHUEM TsDKEINIBIX METAJUIOB, HCIIOIh3yEeMBIX B Ka4eCTBe MUKPOYIOOpEHH B
[IOYBaX U PACTEHHIX.

KommnekcHsie ynoOpeHust.

ACCOPTUMEHT CIIOKHBIX yHOOpeHui. AMMOQOCH!, HUTPO(OCH U MUPOGOCKH.
Hutpoammodocsl u  HuTpoammodocku. Kapboammodocsr u  kapb6oaMMOGBOCKH.
Xunkue xomiekcHele ynoopeHus. CrnocoObl MOMYyYEeHUS CIOXKHBIX YIOOpEHHIA.
ArpoHomMuYeckas M 3KOHOMMYECKas 3(PPEKTUBHOCTH HCIOIB30BAHUSA CIOKHBIX H
CMEIaHHBIX MHHEPAIbHBIX yaoOpeHuil. IlpaBuia TykocMelenus, arpoTeXHHIeCKHe
TpeOOBaHUS K TYKOCMEIICHHIO.

Opranuueckue yaoOpeHus.

CocTaB TBEpIBIX U XKUIKUX BBIIEICHUH )KUBOTHBIX. [ 10CTHIIOUHBIN HABO3, €ro
BBIXOJ, COCTaB U YNOOpHUTENbHAas LEHHOCTh B 3aBUCHMOCTH OT IOACTHJIKH, BHUIA
CKOTa, YCIOBHM KopMmileHHus. IIpoleccsl, mpoucxonsupe MpH pasjoKeHHH HaBO3a.
Crioco6sl xpaHeHHs HaBo3a. XpaHEHUWEe HaBo3a B Imrabensx. JeiicTBue HaBo3a Ha
nouysy u pacteHusa. CpeaHee coAep)kaHHE OCHOBHBIX DJJIEMEHTOB IIUTAHHSI B
nonynepenpesmeM HaBode KPC ¥ HX HCIONB30BaHME PACTEHUSAMH IPH MPIMOM
JNEeHCTBUM HaBO3a B IOCIeNeHcTBUU. DPPEKTUBHOCTE U OCOOCHHOCTH MPUMEHEHUS
HaB03a B PA3JIMYHBIX [IOYBEHHO-KIUMATHYECKUX YCIOBUAX. J[03bI, CPOKU BHECEHUS U
ImyOMHa 3alJelKd HaBo3a B IIOYBY. becmomcTWiIouHBIA HaBo3. Ero cocraB u
ynoOputenbHas IeHHOCTb. (OCOOCHHOCTH MNpPUMEHEHHS M OKOJOIMYECKHUE
orpannyeHus. CpokHu BHECEHHs U CIOCOOBI 3ajenku. HaBo3Has KMka, ee COCTasB,
XpaHeHUue U IpUMeHeHue Ha ynoOpenue. [lo3bI IpUM OCHOBHOM BHECEHHH U
[IOAKOPMKAaX, HCIIOJNIb30BAHUE M IPUTOTOBIIEHUS KOMITOCTOB. IITHumii IOMeET,
BBIXOJl M COCTaB IIOME€Ta OT Pa3JIMYHBIX BHIOB ITHUIIBl, XpPAaHEHUE U OCOOEHHOCTHU
IIPUMEHEHUSI. Tunmel  Topda, HX arpoXUMHUYEcKas XapakTepUCTHKA U
CEeJIbCKOXO35MCTBEHHOE  HUCIONb30BaHUE. Top¢o-HaBO3HBIE,  TOP(O-HABO3HO-
dochopuTHble, TOPGHO-KUKEBbIE KOMIIOCTEL. HeTpamuluoHHbIE OpraHu4ecKue
ynoOpeHus, TpebOBaHUA K MX KaueCTBY M SKOJIOTHYECKOM 0e30macHOCTH. 3eleHoe
ynoopenue. Ero pons B oboraiieHuy MOYB OPraHUYECKHM BEIIECTBOM M a30TOM.
Pacrenus-cunepatsl. CriocoObl X HCIIONB30BaHUS Ha 3ejieHoe ymobpenue. Comoma
KaK yzo0peHue.

TexHoorus NpUMEHEHUs TBEPABIX M JKUAKUX OpPraHUYeCKUX YIOOpeHHiA.
ATpOTEeXHUYECKHE M arpodKOJIOTHYeCKHe TpeOOoBaHUSA. TexXHOJIOTHYeCKHe CXEMBI
BHECEHMs TBEPABIX M IKUAKUX OPraHUYECKUX YyHOOpeHHH. OKOJOrHYeCKHEe U
CaHUTApHO-TMITMEHUYECKHe TpeOOBaHMsA IPH WCIIOJB30BAaHUU HETPAIUIIHOHHBIX
OpraHUYeCcKUuX yIoOpeHuil.



Metonpl  omnpeneneHHs ONTUMAIBHBIX 103  yAOOpeHui#l  mon
CeNIbCKOXO03SHCTBEHHBIE KYJIbTYPBI.

[TousitTHe O cuCTeMe YyIOOOpeHHMs B XO3SHCTBEe, ceBOOOOpOTe U IIpHU
BO3ENBIBAHUN OTAEIBHBIX CENBCKOXO3SIMCTBEHHBIX KYyJNBTYp. 3aJaud CHCTEMBI
yIOOpeHUs B 3aBUCUMOCTH OT YPOBHS MHTEHCHU(HKAIMK IPOU3BOACTBA. Y CIOBUS U
(GaxTophl, ONpeAessIOIUe ITOCTPOSHHe CHUCTeMBI ynoOpeHus. J[03bI, CIOCOOBI U
CPOKH BHeCEHHs YHOOpeHuil misi obecrieueHMs Haubosee ONarompHUATHBIX yCIOBUMI
MHHEPAILHOTO MMUTAHUS CeIbCKOXO3SIMCTBEHHBIX KyJNbTYp. MeTomsl onpeneneHus
1103 yIOOpEeHH i Ha OCHOBE MPSIMOTO HUCIIOJNB30BAHUS PE3yJIbTaTOB IIOJIEBBIX OIBITOB U
arpoXUMHYECKOro 00CIeJoBaHus II0YB, a TAKXKe C HCIIOIb30BaHUEM pa3pabOTaHHBIX
arpoXUMCITy>K00f HOPMATHBOB pPacXojia IMUTATENbHBIX BEIIECTB YNOOpEeHHH Ha
eIMHHUIy OCHOBHOW MPOAYKUMH. BallaHCOBO-pacyeTHbIE METOIBl ONpPENETICHHS 103
yIOOpeHHi Ha ITTAHUPYEMBIH ypoxKail Ha MPUOaBKy ypojKas.

Cuctema yqoOpeHus BeAYIIUX CENbCKOX03SHCTBEHHBIX KYJIbTYP.

Apanraiys 6J0Ka CUCTEMBI YIoOpeHu# 06a30BBIX TEXHOJOIHM IIPOU3BOICTBA
MPOOYKIUU PAaCTEHUEBOJACTBA K KOHKPETHBIM YCIOBHSIM. OCOOEHHOCTH CHCTEMBI
yIOOpeHUs] OCHOBHBIX CENbCKOXO3SIMCTBEHHBIX KyNbTyp B ycnoBuax IL[UP.
Kone6anus 3p(HeKTUBHOCTH yIOOPEHUH MU pa3IHYyHOM ypOBHE UX NPHMEHEHHs B
3aBHCHUMOCTH OT arpOMETEOPONIOrHYEeCKUX YCIOBUM. JI03bl, CpPOKHM M CIIOCOOBI
BHECEHHUS MHUHEPATBHBIX YIOOOpPeHHMH IO BeAyIIHe CEIbCKOXO3SMCTBEHHBIE
KyJBTYpbl. ArpOHOMHYECKas, 3KOHOMHYECKas W dHeprerudeckas 3¢((eKTHUBHOCTH
MUHEPATBHBIX YIOOPEHUIL.

TexHonoruss MNpPUMEHEHUS MHHEPAIBHBIX yHoOpeHuil. VYpoOpeHus u
OKpY>Karolias cpeaa.

TpaHcnopTHpOoBKa MHUHEpPANbHBIX YHOOpeHMil. XpaHeHHE MHHEepaIbHBIX
ymobpenuii. [loqroroBka ymoOpenuii k BHeceHuro. IIpsMoTO4Has M mepeBaloYHAasd
TEXHOJIOTUS BHeceHUs ymoOpenuil. TexHuka ©6€30MacHOCTH U MEPOIPHUATHA I10
OXpaHe TpyJa mpu paboTe ¢ MUHEPAIBHBIME YIOOpEeHUSIMH. 3HaueHUe yIo00peHuil u
XMMHAYECKAX METHOPAHTOB B COXPAHEHUHM U MOBBHIMICHUM IUIONOPOIUS IOYB, IIPU
peKyJbTUBAIMK 3eMeNb. Vcronp3oBaHUE INPHEMOB XHMUYECKOH MENHOpalUH U
yaoOpeHui#t  IIsL  YCTpaHEeHWs  TEXHOTeHHOrO  3arpsa3HeHus  [0YB U
CeNIbCKOXO3SIMCTBEHHOM IIPOAYKLHH.

KoHTpo/bHbIE BONPOCHI:

1. Xumuyeckuil cocTtaB pacTeHHil. BnusHue XHUMUYECKUX 3JIEMEHTOB Ha
ypoXKai B Ka4eCTBO CeNbCKOXO3SHMCTBEHHON MPOAyKIUU. MaKpo- U MUKPO3JIEMEHTE.
DJeMeHTbI MUHEPATHHOTO MMUTAHUS U UX QU3HOIOrUYecKas poib B )KU3HU paCTEHUH.

2. BBIHOC 2JIEMEHTOB NUTAHUS. XO3IHCTBEHHBIN M OMOJOTHYECKUM BEIHOC, €r0
3aBUCHMOCTb OT ITOYBEHHO-KIIMMATUYECKUX YCJIOBHM W ynoOpenuii. Kpyrosopor
BEIIIECTB B 3€MJIEIEIIUU.

3. Biusuue BHeLIHeH cpelbl Ha YCBOSHUE UTATENbHBIX BEIECTB PACTEHUAMU:
KOHIIEHTpALlMSd [HUTATeNbHBIX BELIECTB, COOTHOILIECHHE OJJIEMEHTOB IIMTaHHS,
BJIQXKHOCTH TIOYBEI, a3pauusi, cBeT, pH pacteopa.
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4. PacTuTenbHas IMarHOCTUKA MUHEPAJIbHOIO IUTaHUs pacTeHul. BaxxHennme
nepuoAbl B mUTaHuU pacteHuil. OOocHOBaHUE NPOOHOTO MPUMEHEHHS YIO0pEeHHUIA.

5. IlorenuuansHoe U 3¢ (HEeKTUBHOE ILTIOAOpOAME NOYBBEL. Pone ynoOpenwmii B
IOBBIICHUHM II0YBEHHOIO IUIONOpOAMA. BiusHue AIUTENBPHOrO MpUMEHEHUS
yInoOpeHuit Ha II0J0poIKe OYB U 3P PEKTUBHOCTD YI0OPEHHUH.

6. [lornoTurensHas CIOCOOHOCTH MOYBBHI, €€ 3HAUYEHHE IIPU B3aNMOACHCTBHUU
mo4YBbl ¢ ynoOpeHusmu. buonormyeckas #  XUMHYECKass IIOTJIOTUTEIbHAS
CIIOCOOHOCTH IMOYBHI M UX POJIb IIPHU MPUMEHEHUH yI00PEHUI.

7. EMKOCTh IOIJIOIIEHHS U COCTAaB  IIOTJIOIIEHHBIX KAaTHOHOB Pa3IUYHBIX
TuroB 1o4yB. (CTemeHp HACBHIIEHHOCTH IIOYB OCHOBaHUSAMHM, BBIYHCIIEHHE U
MCTIOJIE30BaHUE 3TOrO MoKazarens. bydepHas CIOCOOHOCTH MOYBHI U €€ pPOJib B
IIPaKTHKE HKCIIOJIb30BAHHUS ynoopenuii. IlorenmmansHoe u  3ddexTuBHOE
IUIOAOPOJUE TOYB.

8. Bupapl MOYBEHHON KHMCIOTHOCTH, HUX XapaKTepPUCTHKa U 3HAYCHHE B
IpaKkTUKe MpUMeHeHUs yaoopeHuil. OTHOIEHHE pa3IMYHbBIX CeIbCKOXO035MHCTBEHHBIX
PacTeHUH K KUCIOTHOCTH ITOYBbI, COAEPKAHMIO ATFOMUHUA K MapraHia.

9. Omnpenenenue Hy>KJAaeMOCTH II0YB B U3BECTKOBaHUU. PacueTr 103 BHECEHHS
u3BecTd. CpOKHM, CIIOCOOBI M TEXHOJIOTHS BHECEHHS H3BECTKOBBIX MAaTEpPHAIIOB.
OcobeHHOCTH [TPOBENECHMS H3BECTKOBAHUS B CEBOOOOPOTAX CO JIBHOM U KapTodeseMm.

10. Menmopauus conoHnoB. Ompenenenue MNOTPeOHOCTH B TUIICOBAHUHU.
HopMsl, cpoku 1 crioco6bI BHECEHUSI METMOPAHTOB Ha COJIOHLIOBEIX [TOYBaX.

11. Kpyrosoport a3ota B 3emiuenenuu. [lyTu mpenoTpaiieHus ero noreps.
Knaccupukanus a3oTHBIX YIOOOpeHHH, cIOcoObl uX MoiaydeHHs. HurpaTHbIe
yIoOpeHus, cocTaB, CBOWCTBA, OCOOEHHOCTH UX NMPUMEHEHUSI.

12. AMMoHUMITHas cenuTpa, CBOMCTBA U MpUMEHeHue. TBepable aMMOHUIHBIE
ynoOpeHus, WX CBOHCTBa M npuMeHeHue. JKuakue aMMHUAYHBIE YIOOpEHU,
O0COOEHHOCTH MX UCIIOJIb30BAHUS.

13. Hcnons3zoBaHue a3oTa yAOOpeHUI H €ro IMpeBpallleHHe B IIOYBE.
O PeKTUBHOCTh a30THBIX YAOOPEHUH B pa3MUYHBIX II0YBEHHO-KIMMAaTHYECKUX
30Hax cTpaHbl. Mcrounuku ¢ocdopa mig nuranus pacteHuid. Bousuue gocdopHoro
IUTaHM Ha UX POCT U pa3BUTHE.

14. Ceippe nmns mpousBoacTBa ¢ocdopHblx ymodpenui. Knaccudukarws
dochopHBIX ymnoOpeHUt U MX acCOpPTUMEHT. Bumsl cymepdocdara, cBoiicTBa U
IIpUMEHEHUE.

15. JlumoHHOpacTBOpUMBIE ¢ochaTsl, CBOWCTBA U YCIOBHS IPUMEHEHUS.
®docpoputHas MyKa, CBONCTBA U NpuUMeHeHue. HopMEI, CpoKU U CITIOCOOBI BHECEHUS
dochopHbIx ynodperuil. Dp¢hekTuBHOCTE (HOCHOPHBIX TYKOB B PA3NIUYHBIX 30HAX
CTpaHBI.

16. XapaxTepucTuka KalUNHBIX MECTOPOXKIECHUN. ACCOPTUMEHT KaJIMUHBIX
ynobpenuii. Knaccupukanust KanuiHbIX yI0OpeHHid, X CBOMCTBA U MPUMEHEHHUE.

17. ®usnonoruyeckasi poib 0opa U MONUOJEHA B XKU3HH pacTeHUi. bopHbie
MOJIUOIEHOBbIE yIOOpEeHHs, 03Bl U CIIOCOOBI UX BHeceHus. L{MHK, Meb U UX pOJb B
KU3HU pacTeHHud. J[03bl, CIIOCOOBI M YCIOBUS MPUMEHEHHS LUHKOBBIX M MEIHBIX
yIoOpeHui.
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18. Knaccudpukaiyss KOMIUIEKCHBIX yHOOpeHUH, WX arpoXuMpueckas M
dKOHOMHMYecKas oueHka. CioxHble yOOOpeHus, HX CBOICTBA U IpHMEHEHHE.
CnoXHO-CMEIIaHHble U CMEUIaHHBle YIOOpeHUs, UX CBOICTBA M MpPUMEHEHHE.
OcobeHHOCTH TYKOCMEIIIeHHS.

19. Ponp opraHudeckux ymoOOpeHHH IS TOBBIIIEHHUS YPOXKAKHOCTH
CEJIbCKOXO3SMCTBEHHBIX KYyJBTYp M IUIOJOpOAMs TNOYBBL. Pecypchl yBemuueHus
IIPUIMEHEHUs OpraHMYecKUX yHAOOpeHud B crpaHe. I[lOACTHIIOUYHBIA HABO3.
XUMUYECKUN COCTaB MOACTUIOYHOro Hamo3a. (CrmocoOBl XpaHeHHsS HaBO3a U HX
OILIEHKa.

20. Cuctema ynoOpeHus: 03UMOM MIIIEHHUIIBI.

21. Cucrema ynoOpeHus SpOBBIX 3€pHOBEIX KYJIBTYP.

22. Cucrema ynobpeHus 3epHOO000BBIX KYIBTYP.

23. Cucrtema ynoOpeHuUs KPYISTHBIX KYJIBTYP.

24. Cucrema ynoOpeHus caXxapHO#H CBEKJIBL.

25. Cuctema ynoOpeHus OICOTHETHHKA.

26. Cuctema ynoOpeHuUs KyKypy3bl.

27. Cucrema ynobpeHus kapToders.

28. Cucrema ynobpeHus B OBOILIHBIX CEBOOOOPOTAX.

29. Cuctema yaoOpeHus CaloB U STOTHUKOB.

30. Cucrema npuMeHeHus yaoOpeHU U ee 3amadu. ['oOBBIe U KaleHOapHbIe
IUTaHBl BHECEHHUs YIOOpeHMH. ATrpoXMMUYECKOoe OOCIeNOBaHHE IIOYB, 3HAYEHUE
arpOXMMHYECKUX KapTOrpaMM IIpH pa3paboTKe CUCTEMbI IPUMEHEHUs Y I00pEHHii.

PexomeHnayemasi JiaTeparypa
a) OCHOBHAs JMTepaTypa:

1. Arpoxumus /b.A. Aronun, FO.I1. Xyxos, B.J. Ko63apeunko. — M.: KonocC,
2002, 584c.

2. Ilpaktuxym no arpoxumuu /B.A. Sromun. — M.: Arponpomusaar, 1987,
512c.

3. Ilpaktuxym no arpoxumui /A.C. Pamos. — M., 1985.

4. Cucrema ynobpenus /Edumor B.H., Houckux W.H., lapeuko B.IT. — M.:
KomocC, 2003, 320c.

0) NONMOJIHUTEJbHAS JIUTEpaTypa

1. Arpoxumus /Munees B.I". — M.: KonocC, 2004, 720c.

2. Arpoxumus B okpy>xaromient cpene /9. Xanuum, X. [Tayke, I'.JI. Harens, [I.
XaitzeH. - M.: Konoc, 1979, 375c.

3. buonpenapartsl, ynoopeHus u ypoxait /3asmun A.A. — M.: BHUHA, 2005,
302c.

4. CpaBOYHMK IO OpraHu4eckuM ynoopenusm /BacuibeB B.A., ®ununmosa
H.B.- M.: Pocarponpomusaar, 1989, 255c.

5. Opranngeckue ynobpenus /Ilomos IT.JI., Xoxmos B.M., Eropos A.A.,
Hosukos M.H. u np. - M.: Arponpomuznar, 1988, 207c.

6. XXusHp pactenuii u ynoopenus /Ilredpan B.K. — M.: MockoBckuit paboumi,
1981, 240c.
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7. Arpoxumusi, Ouonorus u skosorus nmoussl /Munees B.I'., Pemne E.X. - M.:
Pocarpompomusaat, 1990, 206c.

8. Xummuszamus 3emitenenus u npuponHas cpexa /Munees B.I. — M.:BO
«Aropommzgaty, 1990, 287c.

9. Buosoruueckoe 3eMieneine W MHHepalbHble ymnoOpeHus / Munees B.I'.,
He6peuenu b., Mazyp T. — M.: Konoc, 1993, 415c.

10. Ilnomopomuwe M palMOHAIBHOE HCIIONB30BaHME II04YB benropoackoi
obnactu /Conosmuenko B.JI. — Benropon: Oruwmit kpait, 2005, 292c.

11. Arpoxumus B Poccuu /Ieymxen A-X, CrerueB B.I'. — Maiixor, 2006, 726c.

12. JInarsocTHKa MUTAHUS CENbCKOX03SHCTBeHHBIX KyIbTyp /B.B. Llepaunr. —
M.: Arponipomu3aat, 1990, 235c.

13. IInomopomue arponangmadToB IleHTpansHO-UepHO3eMHONM  30HBI
/Kotngposa O.I"., Yeapos I'.1., Komsiposa E.I'. — benropog, 2004, 277c.

14. JL.B. Kypymiok. KoHTposbHbIE BOIPOCEL U IPO(PECCUOHATBHBIE CUTYaLUU
IUIsL CTYIeHTOB 3 Kypca arpoHomuueckoro ¢axynsrera / Kypymok JI.B. - benropon,
2000, l4c.

15. Vcionb3oBanue cCoJIOMBI B cenbckoM xo3siicte /ABpoB O.E., Mopos M.3.
— JI.: Komoc, 1979, 200c.

16. Opranudyeckue ymnoOpeHUs B MHTEHCHBHOM 3emienenuu /BacunseB A.B.,
JykesinuukoB .M., Munees B.I'. — M.: Konoc, 1984, 303c.

17. KypcoBoe u IUIUIOMHOE IIPOSKTUPOBAaHUE II0 CHCTEMEe YOoOpeHus
/ Houckux M.H. — M.:KomocC, 2004, 142c.

18. C.J. JlumyxoB /Cucrema mnpuMeHeHHS ynoOpenmil. Mertomudyeckue
yKasaHus W pabouas TeTpanb IS BBIIOJHEHUS KypCOBOHM pabOTHI MO arpOXUMHHM.
Juykxos C.J. — benropon, 2006, S1c.

19. JLB. Kypymok /KadecTBeHHBIH aHalIW3 MUHEpPAIBHBIX YHIOOpEHHIL.
MeToauyecKue yKa3aHUs MO0 BBIMOJHEHUIO JIA00OPATOPHO-MPAaKTUIECKUX paboT 1o
arpoxuMmuu. — benropog, 1999, 22c.

B) NepUOJHYECKHE U3NAHHA (HKYPHAJbI):
Arpoxumus

3emuenenue

3epHOBBIE KYJIbTYPBI

CaxapHas cBeKIa

Mex1yHapOIHBIA CeTbCKOXO3SUCTBEHHBIA KypHAaII
AIIK: DxoHOMUKA

Hoxmansr PACXH

Hoctmwxenus Hayka u TexHuka AIIK

g 51 O Mg BRI

r) HHTEPHET-PecypPChI

- Hayunas snexktpoHHas 6ubnuoteka - http:/elibrary.ru/defaultx.asp

- DOnextponHas 6udbmuoreka Poccuiickoit rocymapcrenHoi 6ubnanorexu (PI'b) -
http://elibrary.rsl.ru/

- MupoBas uudposas oudiarorexa - http://www.wdl.org/ru/
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[Iy6nuynas Dnextponnas bubnuoTeka (061acTy 3HAHUS: TyMaHHUTAPHBIE U
€CTeCTBEHHOHay4HEbIe) - http://lib.walla.ru/

Onexrponnas 6ubmoreka IQlib (o6paszoBarensHble H3NaHNS, STEKTPOHHBIE
y4eOHMKH, CIIPaBOYHBIE U y4eOHBIe I0cOoOus) -http://www.iglib.ru/
OnextponHas 6ubauorexa CaHKT-ITeTepOypreKoro rocy1apcTBEHHOTO
MONUTEXHIIECKOr0 YHUBEPCUTETA (METOAMYECKAs M yueOHas JuTepaTypa,
cosnaBaemas B dJIeKTpoHHOM Bujie aBTopamu CII6I'TY mo mpoduiro
00pa30BaTENBHOM M HAYYHOH JeSTENbHOCTH YHHBEPCUTETA) -
http://www.unilib.neva.ru/rus/lib/resources/elib/

Hayunas 6ubnuorexa MI'Y umenu M.B. JlomoHOCOBa
http://www.nbmgu.ru/

OnextponHas 6ubmuorexa donna «KOAID» (py6puku: CripaBodHast
nuteparypa, Texaudeckas murepatypa ('OCTe1, OCTsr, TY, ISO
HopmaruBHo-cripaBouHas uHpOpManus. XyI0KeCTBEHHAS TUTEPATypa) -
http://koapp.narod.ru/russian.htm

Enunoe oxno moctyna k obpaszoBarensHbM pecypcam. bubmuoTexa
(OnexTpoHHas 6ubIMoTeKa yIeOHO-METOINIECKOM JIUTEPATYPEI IS 0OLIEro 1
npodeccuoHanbHOro obpasosanus) -http://window.edu.ru/window/library

A) MH(POPMALHOHHBIE CNIPABOYHUKH
- Karanor snexrponnsrx 6ubnuorek Library.Ru -
http://www library.ru/2/catalogs/elibs/
- KumwxkHas nouckosas cucrema - http://www.ebdb.ru/
- Ilouck 31eKTpoHHBIX KHUT - http:/www.poiskknig.ru/
- OnekTpoHHbIe OubIHoTeKU: Karanor cChLIoK -
http://ison.ioso.ru/library/electron.htm
- Jlyummue snexkTpoHHbIe 6ubMoTeKM: KaTanor -
http://old.russ.ru/krug/biblio/catalogue.html
- Google mouck KHur - http://books.google.ru/




