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MPOTPAMMA
BCTYIHUTENbHBIX UCTIBITAHUMN 110 CHIEIIMATBbHON TUCITUTIINHE
JUISL TOCTYTAIOIIUX HA 00y4YeHHe 10 MporpaMMam Mo iroOTOBKU HAYy4IHO-
nejarornyeckux Kajpos B acniupantype B 2019 romy

Hanpasnenune noarorosku 35.06.01 Cenbekoe X035HCTBO
HarmpaBiieHHOCTh MOArOTOBKH (MPOodHIIH) ArpoXuMHust

Ilpenqver, 0OBEKTHI U METOABI arpOXUMHUH, CBSI3b €€ C JPYTMMU HayKaMH.
Kparkas uctopust pa3BUTHs yUE€HHUS O TUTAHUU PACTEHUN U IPUMEHEHUU yJI00peHUH.
JI.H. 1IpSHUIIIHUKOB — OCHOBOIIOJIO)KHUK OT€UYECTBEHHOW HAYYHOW arpOXUMHYECKOU
mKoJibl. [IpuMeHenne opraHnMueckMx MU MUHEpaJbHBIX YJOOpEeHUM Kak pelarolinee
CpeACTBO BMEIIATEJILCTBA B KPYTOBOPOT NMUTATEIBHBIX BELIECTB B 3€MJIC/ICJIUU.

3HaueHue yAOOpeHUM U  XHMHUYECKOH MeJHOopalid B  yBEJIMYCHUH
MIPOU3BOJICTBA Ka4YeCTBEHHOW M Oe30mMacHON CelbCKOXO3SIMCTBEHHON MPOMYKITUH,
COXPAaHEHHUH U TOBBILIEHUU IUIOJOPOAUS 110YB. PasBUTHE U COBPEMEHHOE COCTOSIHUE
IIPOU3BOJICTBA M TMpUMEHeHus yaoOopeHul B wmupe, Poccuu. CBsizb ypoBHS
NPUMEHEHHUS yIOOpEeHUN C YpOxKAHHOCTBIO CEIBCKOX035UCTBEHHBIX KYJIBTYP.

ITuranue pacteHuil U MyTU €ro peryJiupoBaHMUs.

Copneprxanue BOJbI U CyXOro BelllecTBa B pacTeHusix. CoJiep)kanue B TBEpIOU
YacTU ypOXKasi CeJbCKOXO3SIUCTBEHHBIX KYJBTYpP  OpPraHUYECKUX COEJIMHEHUH,
OTIPEJICIISIIOLIMX €ro KauecTBO. DJIEMEHTHBIN cocTaB pacTeHuid. [1oHsITHE O TsKeTbIX
MetajuiaXx. OTHOCUTENIBHOE COAEPIKAHUE a30Ta U 30JIbHBIX JIEMEHTOB B OCHOBHOU M
MoOOYHON MPOJYKIMU OCHOBHBIX CEJIbCKOXO3SIUCTBEHHBIX KYJIbTYp. K3MeHeHue
CcOCTaBa paCTeHUU U Ka4yecTBa ypOXKasl B 3aBUCUMOCTH OT YCJIOBUM BHEIIHEH CpeJibl U
pexxuMa MHUHEpajJbHOro nuTaHus. Bo3aymHoe nuraHue pacreHuil. Kophesoe
nuTaHue pacrteHuil. CBs3b MOIJIOIIEHUST M YCBOGHHUS IUTATEJIbHBIX BEIIECTB
pacTeHusiIMU C mporeccam (POTOCUHTE3a, JbIXaHUsT U OoOMeHa BellecTB. BiusiHue
(dakTopoB BHeEIIHEW cpelbl (a’palluu, YBIAXKHEHUS, TEMIEPATYPHOTO peXHMa,
KOHIIEHTPAIMU M COOTHOLUEHHUSI COJIeM, peakuMyd I[OYBEHHOI'0 pacTBopa) Ha
IOIJIOLEHUE IUTATENIbHBIX  BELIECTB  PACTEHUSIMHU. Y paBHOBEIIEHHOCTh
MUTATEJIbHOIO PacTBOPa, CUHEPTrM3M W aHTaroHu3M. M30uparenbHOe MOTIIONICHHE
pacTeHUsIMU HOHOB, COJIEPKALUX HEOOXOIUMBIE 3JIEMEHTHI TUTAHUSI.

duznosnornyeckass peakiusi coseil. TpeboBaHUS pacTeHHH K YCIOBHSIM
IATaHUs [0 IEPUOJAM pPOCTAa W PA3BUTHUS, I[OHIATUE «KPUTHUUECKOTO» IepHuoja
IIATAaHUS U «MAaKCUMyMa» IIOTJIOUIEHUsI. BUOIOrnYecKuid U XO3SMCTBEHHBIM BBIHOC
DJIEMEHTOB NUTAHUS CEJIbCKOXO03SMCTBEHHBIMU KYJIbTYPaMH, COOTHOILIEHUE B BHIHOCE
OCHOBHBIX 3JIEMEHTOB I[IUTAHUS, XO3SWCTBEHHBIM BBIHOC Ha €IWHHUIY OCHOBHOMU
IPOAYKILIMH U C YPOXKASIMHU C.-X. KYJIBTYP.

BusyanpHass ~ aMarHocTMKa B COYETaHMM C  (DEHOJOTUYECKHUMH |
OroMeTpUIeCKUMH HAOJIOIeHUsAMU. XUMHUYECKasl JUArHOCTHKA 00ECIIeYeHHOCTH C.-
X. KyJBTYp JIeMEHTaMU MHUHepajbHOro nurtaHus. OTOOp pacTUTENbHBIX MPoO MpH
XUMUYECKON JTMArHOCTUKE IUTAHUs CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp. DKCIIpecc-
METOJIbl TKAHEBOW JMArHOCTUKU JUIsl OIpe/eNieHUus MOTpeOHOCTH K BeCeHHeH



a30THOW IIOAKOPMKE O3UMBIX 3€pPHOBBIX KYJIbTYp. MeTojbl (PYHKILMOHAILHOIM
JUArHoCTUKU. lloHsATHE O KOMIIJIEKCHONM JMAarHOCTHKE MHUHEPaIbHOrO ITUTAHUS
KYJIbTYP.

IToyBa KaKk UCTOYHMK [TUTAHUSI PACTEHHH U cpefia TpaHCHOpPMALIHH.

Ponp ra3oBoi, >Xuakod W TBepAoW (a3l MOYBBl B MMHUTAHUW PACTEHUN U
TpaHcpopmanuu ypobpeHuid. MuHepaibHas W OpraHHYecKass 4acTHh IIOYBBI Kak
MUCTOYHUKU DJIEMEHTOB IUTaHUs pacTeHuid. Poyb opraHuvyeckoro BelecTBa B
MOMJIOTUTEIBHON CIIOCOOHOCTH M IUIOJOPOAMU TMMOYB. POJb pasiuYHbLIX BUJOB
IONJIOTUTEIBHOM CIIOCOOHOCTH II0YB BO B3aUMOJICHCTBUH C YJIOOpPEHHSIMU U B
NUTAaHUM  pacTeHUud. [loUBEHHBIM  TOMJIONIAIOIIMA  KOMIUIEKC,  OCHOBHBIE
3aKOHOMEPHOCTH OOMEHHOT'O MOJIOMICHHS KATHOHOB, EMKOCTE ITOTJIOIIEHMS U COCTaB
MOTJIOIIEHHBIX KATHOHOB Y Pa3HBIX MOYB.

Peakuus mouBbl, aKTUBHAsi U MOTEHUHMAIbHAS KUCIOTHOCTH H IIE€JIOYHOCTD.
Buapl 1NOTEHIMANBHON KUCJIOTHOCTU TOYBBI, CTEMEeHb HACBIIEHHOCTH II0YB
ocHOBaHMAMH. bydepHas crnocoOHOCTh MOYB. 3HAUYEHHE ATHX arpOXUMUYECKUX
CBOMCTB M IIOKa3aTejiel NPH OIEHKE HyXIAeMOCTH B XUMHYECKOH MEJHOpaliuH,
HOJBMYKHOCTH M JOCTYITHOCTH pAacTeHHMsM 3JieMeHToB mnutanus. Cojepikanue u
JAOCTYIIHOCTh DJIEMEHTOB IUTAHUS PACTEHUSIM B CHCTEME CBOWCTB M HapaMeTpoB,
onpeeNsomux miogopoaue mous. Ilonstue o moreHnuanbHOM U 3GQPEKTUBHOM
miogopoauu. BanoBoe coxepxkanue u  (Gopmbl a3oTa B mouBe. lIporeccsl
MUHEpaIU3alMd OPraHUYecKOro BEIeCTBa, aMMOHHU(UKaLWs, HUTPUbHKALUSI U
neHutpudukanys. A3zordukcanus B MOYBe, CUMOMOTHYECKAs a30T(UKCALUS a30Ta
606oBeiMu. HeoOmennas ¢ukcanus ammonus. Conepxanue u (popmbl dochopa B
mo4Be. Pojib XUMHYECKOro NOIJIOIEHH s B IPEBPALLCHUSIX U TTOABMKHOCTH (ochopa
B nouse. Cogepxanue U GOpMbI KaJlks B IIOYBAX, JOCTYITHOCTh €0 PACTEHUSIM.

ArpoxumMuuecKoe o0cieoBaHUe II0YB JUISi OHEHKH HuX 3S()(OEKTUBHOrO
wiogopoaus. I'pynnupoBka IOYB IO CTENEHW KUCIOTHOCTH € COJAEPIKAHUIO
HOJBMOKHBIX (OPM IHTATENbHBIX BEIIECTB. ATPOXUMHUYECKHE KApTOTPaMMBbl M
nacropra mnoJjied. MecTto M 3HaUY€HHE arpoOXUMHUYECKOro oOCaefOBaHHs II0YB B
CUCTEME arpo’KOJOTrMYECKOr0 MOHUTOPUHIAa W CEPTUPHUKALMU IOYB 3eMeJbHbIX
Yy4YacTKOB. ATPOXMMHYECKas XapaKTepPUCTUKA OCHOBHBIX THUIIOB IOYB: JEPHOBO-
IIO30JIUCTBIX, CEPBIX JIECHBIX, OIOJ30JICHHBIX, BBIMEIOYEHHBIX W THUIIMYHBIX
YepHO3EMOB, OOBIKHOBEHHBIX M IOXKHBIX UYEPHO3E€MOB, KAaIUTAHOBBIX I1OYB.
Cogmepxanue rymyca, peaklds, €MKOCTb IMOTJIOIIEHUS M COCTaB ITOMJIOIIEHHBIX
KaTHOHOB, BAJIOBBIM 3ar1ac a3ora, (ochopa u Kajus, 00eCIeYeHHOCTh 10 IBHKHBIMU
dbopMaMu MUTATENbHBIX BemecTB. [I0YBEHHO-arpOXMMHUYECKME M KIUMATUYECKHE
YCIJIOBUsI IPUMEHEHUs1 yI0OpeHui. XapaKkTepuCTHKa OOIIEr0 COCTOSIHUS 36MEJIbHOTO
donga benropoickoil objmacté 1o pe3yibTaTaM MOHHUTOPHHIA arpOXUMHYECKUX
CBOWCTB M IJIOZOPOJIUSI TOYB.

XuUMHuUeckasi MeJTHopaIus Mmovs.

B3aumoneiicTBue H3BECTH C TOYBOWM, MHOTOCTOPOHHEE ITOJIOKUTEIHHOE
BIIMSIHUE H3BECTKOBAHMSI Ha (pu3ndeckue, (PU3UKO-XUMHUYECKHE U OHOJOIMYECKHUE
CBOMCTBA I10YBBI, €€ MUIIEBON peXUM. PoJb XUMHUECKOM METHOPALU KHCIIBIX [T0YB
B MOBBILICHUH YPOXKAHHOCTH KyJIbTYp U d(pdekTuBHOCTH ynobpennii. Onpenenenue
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HEOOXOJIMMOCTH H3BECTKOBAHHSI M JIO3bI H3BECTH B 3aBHUCHMOCTH OT CTEICHH
KUCJIOTHOCTU TIOYBbl M T'PaHYJIOMETPUYECKOTO0 cOCTaBa NpU OCHOBHOM H
IOJICPXKUBAIOLIEM  W3BECTKOBaHMM, a  TaKXe IpPOBEJCHUE  OYepeJHOCTH
U3BECTKOBAHHUS, J103 M MeCTa BHECEHHUS M3BECTH B 3aBHCHUMOCTH OT COCTaBa H
[IOCJIEIOBATENIBHOCTH  KYJBTYp B  ceBooOopoTax. JIIUTENbHOCTh  JeHCTBUS
u3BecTkoBaHus. [IpoMbllieHHbIE U3BECTKOBBIE YHAOOpeHHsS W TpeOOBaHHUS K UX
Ka4yecTBY.

ArpoTexHuueckue TpeOOBaHMsI IpPH  IPOBEJEHUM  M3BECTKOBAHHS U
HKOJIOTMUYECKHE OIpaHUYeHHs, 0COOEHHO IMPU KCIIOIb30BAHUHA MECTHBIX MaTepHAaIIOB
U OTXOJOB IPOMBIIUIEHHOCTH. POJIb U3BECTKOBAHUS B CHCTEME IPUPOIOOXPAHHBIX
MEPOIPUATUNA Ul CHIDKEHUs 3arpsi3HEHUs] CEeJIbCKOXO3SIMCTBEHHOU IPOYKIUU
TSDKENIBIMU ~ MeTaJUlaMU U JIpYrMMHM  TokcukaHTamd. CriocoObl  MeJHoparuu
COJIOHLIOBBIX II0OYB B 3aBUCUMOCTH OT COJIEP)KaHUsI B HUX IOTJIOIIEHHOTO HATPHS U
ryOMHBI 3aJleraHusl COJIOHIIOBOIO Tropu3oHTa. B3aumopeiicTBue rHrca ¢ IMOYBOM.
Pacyer no3 rumca 1o copep)kaHHIO IMOMIOIIEHHOTO HATpUs B MOYBe. Matepualisl,
NpUMEHsIeMble  JUIi  TUIICOBaHUS. ATpPOTEXHMYECKHME ¢  arpOdKOJIOTHYECKHE
TpeOOBaHUsl MpPU MPOBEACHUU TMIICOBAHUSA. DKOJOTMYECKHE OTpaHHHYCHHUS IPU
IIPOBEICHUH TUIICOBAHUSI.

A3oTHBIE Y0OpeHusl.

@opmMbl  TBEpPABIX W OJKUJAKHX MHUHEpPAIbHBIX  yJnoOpeHui. Dwuzuxo-
MexaHW4yeckrue cBoiicTBa ymoOpenmii. CepTHdUKAIMsS MUHEPAIbHBIX YJI00peHHUH.
ACCOPTUMEHT a30THBIX yA0OpeHuil u crnocobbl ux noiydeHus. CocraB, CBOWCTBA,
B3aMMOJIEHCTBHE C IOYBOW M OCOOEHHOCTHM NPUMEHEHMs OCHOBHBIX (DOPM TBEpIbIX
a30THBIX ynoOpeHuil. XXunkue ynoOpeHusi, UX COCTaB, CBOWCTBA, NpeBpalleHHEe B
nouse U npumeHenue. bamgaHc asora B 3emuieienuu. [IpueMbl CHUXKEHUSI MMOTEPH U
NoBbILICHHE H(PPEKTUBHOCTH a30THBIX yJNOOpeHMid. PersiaMeHThl W 3KOJIOTHYECKHE
OTpaHMYEHUS IIPU UCTIOJB30BAHUY MUHEPATBHBIX YI00pSHHH.

dochopHbIe YIOOpEHHUS.

CeipbeBast 0a3a, criocoObl OJyUYEHHUS] U AaCCOPTUMEHT (HOCPOPHBIX Y I00pEHUIA.
CaoiicTBa OCHOBHBIX (DOCHOpPHBIX YyIOOpeHHH, B3aMMOIECHCTBHE WX C ITOYBOU H
npuMeHenue. Cynepdocdar mnpocroil u aBoitHo#. [lpenmmnurar, TOMacHLIaK.
dochopuroBanue KUCHbIX M0YB. [Ipuembl noBbimeHuUs 23PPEeKTUBHOCTH (HOCHOPHBIX
ynoopeHuil. DPPEKTUBHOCTh JIOKAIBHBIX CIIOCOOOB BHECEHHS] BOJIOPACTBOPHUMBIX
dochopconepkamux ynoOpeHUH, BHOCHMBIX JO TIOCe€BA M  IPHUIIOCEBHOIO
ynoOpeHusi. ArpoTexHUYEeCKHe U DKoJoThYeckue TpeOOBaHUS MPH NPUMEHEHHH
dochopconepxaux yao0OpeHuu.

Kanuiineie y1o06penusi.

CeipbeBasi 6a3a, CrIoCOOBI IOIy4YEHUSI U ACCOPTUMEHT KaJHWHBIX YI00peHuii.
CocraB u cBOWCTBAa OCHOBHBIX KaJMHHBIX ynoOpenuit. Kamuii xmopucteiid, 40%
KJIMWHAsT COJib, KaJIMMar"e3us, Kalui cepHOKHUCIbId. ChIpble KaJuWHbIE COJIH H
MECTHBIE KaJIM{ cojep)Kalllue MarepHasbl, HKOJOTUYECKHE K IKOHOMHYECKUE
orpaHuyeHust ux npumenenus. [lpeBparienue KanmuiHBIX yJIOOPEHHUE B TOYBE M MX
npuMeHenue. Poib KaluHHBIX ynoOpeHWid B TIOBBINICHHUW ypo)kash M KadecTBa
NPOAYKIIUH, YCTOMUMBOCTH C.-X. KyJbTYpP K HEOJArompusTHbBIM H CTPECCOBBIM



ycnoBusiM.  «KanueBasi  Tepamnusi» MOYB  HAa  TEPPUTOPHSIX, MO BEPTIIUXCSI
palliOaKTUBHOMY 3arpsi3HEHHIO, JUIS CHIDKEHMs [OCTyIuleHus une3us-137 B
pacTeHUEeBOTUECKYIO IPOLYKIUIO U KOpMa.

MukpoynoOpeHusl.

YcnoBus 3(pQPexTUBHOrO MPUMEHEHUS! MHUKPOIJIEMEHTOB. ATPOXUMHUYECKOE
oOceoBaHUE MTOYB Ha COJIEP)KaHUE JIOCTYITHBIX pacTeHUsIM (pOPM MUKPODJIEMEHTOB,
BO3pacTaHue JAOJM MHUKPOYIOOpEeHMI B MOBBILICHUH YPOXKaMHOCTH M KadecTBa
MPOAYKIIUH MPH UHTEHCU(PHUKALIUU TEXHOJOTUHM BO3ZEJbIBaHUs KyJIbTyp. KoHTpoIh
3a HAKOILJICHUEM TSDKEJIbIX METaJJIOB, UCIIOIb3yEeMbIX B KAUeCTBE MUKPOYHOOpEeHH B
[oYBax U PaCTEHUsIX.

KommuiexcHbie y100peHusl.

ACCOPTUMEHT CIIOXKHBIX yJno0penuil. AMModochkl, HUTPOPOCH U ITHUPOPOCKH.
Hutpoammodocer u  HuTpoammodocku. Kapboammodockl u  kapboamMmodockw.
Kunkne koMmruiekcHble ynoOpeHus. CriocoObl MOSYyYEHHsI CIOXHBIX YAOOpEeHHUH.
ArpoHOMHYeCKass W HKOHOMHUYECKass dPPEKTUBHOCTH UCIONB30BAHUS CIIOKHBIX U
CMEIIaHHBIX MUHEepPaJIbHBIX ynoopenuid. [IpaBuia TykocMelIeHus, arpoTeXHUYEeCKUe
TpeOOBaHUs K TYKOCMELICHHUIO.

Opranuyeckue ya1006peHusl.

CocTaB TBEepAbIX U XXUAKUX BbIJICJIEHUH )KUBOTHBIX. [locTUIOUHBINA HABO3, €ro
BBIXOJ/I, COCTaB W YJOOpUTEIbHAsl I[EeHHOCTh B 3aBUCHUMOCTH OT IOJCTHIIKH, BHJA
CKOTa, ycioBui kopmileHus. [Iporeccel, mpoucxonsiye Mpu pazjiokKeHUH HaBO3A.
CriocoObl XpaHeHMsI HaBo3a. XpaHEHHEe HaBo3a B Ilurtabessax. [leficTBue HaBo3a Ha
nmouBy u pacteHus. CpenHee coJiep)kaHW€ OCHOBHBIX JJIEMEHTOB ITHTaHUS B
nostyniepernpesiieM HaBoze KPC W X ucCnosib30BaHHE PACTEHUSIMM IIPU MPSIMOM
JIEHCTBUM HaBo3a B mocieaecTBun. DPGHeKTUBHOCTh U OCOOEHHOCTH MPUMEHEHUS
HABO3a B Pa3JIMYHBIX [IOYBEHHO-KIMMATUUYECKUX YCIOBUsAX. J[03bl, CPOKU BHECEHUS U
rnmyOMHa 3a/leflIKi HaBo3a B IOYBYy. becnoactunounslii HaBo3. Ero cocraB u
ynobpurenpHasi LUEHHOCTb. (OCOOEHHOCTM  IPUMEHEHHsT M DKOJOTHYECKHe
orpanuyeHus. Cpoku BHeceHMs U crocoObl 3aaenku. HaBosHas xuxka, ee cocras,
XpaHeHue M TNpuUMeHeHHe Ha yjnoOpenue. Jlo3pl MpH OCHOBHOM BHECEHHUH U
MOIKOPMKaX, MCIIOJIB30BAHUE ISl IMPUTOTOBJIEHUS KOMIIOCTOB. llTMuumii momer,
BBIXOJI U COCTaB ITOMETa OT Pa3JIMYHbIX BUJOB ITHIbI, XpAaHEHHE U OCOOECHHOCTH
IPUMEHEHMSL. Tunelr  TOpda, uUX arpoxuMuyueckass xapakKTepUCTHKA U
CEJIbCKOXO3UCTBEHHOE  HCIONb30BaHUe.  Topdo-HaBo3HbIE,  TOP(PO-HABO3HO-
dochopuTHbie, TOPPO-KIKEBbIE KOMIIOCTHL. HeTpaaulMoHHbIE OpraHUYecKHe
ynoOpenus, TpeOOBaHMsI K UX KadyecTBY M DKOJOIMUECKOW Oe30macHOCTH. 3eyieHoe
ynoopenue. Ero posb B oOoraiieHu# MOYB OPraHUYECKUM BELIECTBOM U a30TOM.
Pacrenus-cunepaTsl. CiocoObl UX HCIIONB30BaHUS Ha 3ereHoe ynoopenue. Conoma
Kak yJ1o0peHue.

TexHonorust MPUMEHEHUsI TBEPIbIX M JKMJIKAX OPraHHYeCKUX YJI00peHHH.
ATpOTEeXHUYECKHE U arpo’Kojoryyeckue TpeOoBaHUs. TeXHOIOrHMYeckue CXeMbl
BHECEHHSI TBEPAbIX M IKHJIKHX OpPraHMYecKUX yAoOpeHuil. DKOJOTHYEeCKHe W
CaHUTAPHO-TUTHEHUYEeCKUe TpeOOBaHUsl IPU HCIOJB30BAaHUM HETPAJUIIMOHHBIX
OpraHMYECKUX yJOOpEHHH.



Meronbl  ompejeneHus ONTUMAIBHBIX 703  YJIOOpeHHH 1o
CeNbCKOXO3SIICTBEHHBIE KYJIbTYPHI.

[lonsiTue o cucreme ynoOpeHuss B XO3slCTBEe, ceBOOOOpOTE U 1pu
BO3JIEJIBIBAHUM OTIENIbHBIX CEJIbCKOXO3SHUCTBEHHBIX KYJIBTYpP. 3aJadd CHUCTEMBI
yROOpeHus: B 3aBUCUMOCTH OT YPOBHSI MHTCHCU(HUKAIIUU TIPOU3BOJCTBA. Y CIOBHS M
(akTopbl, OmpeseNsoNne MOCTPOSHUE CHCTeMBl ynoOpenwus. Jlo3bl, CrocoObl u
CPOKH BHECEHMsI yJOoOpeHMH aiisi obecrieueHus] HanboJiee ONaronpUsATHBIX YCIOBHIMA
MUHEPAJILHOTO MHUTAHUSI CEJIbCKOXO3SMUCTBEHHBIX KYJIBTYp. MeETOoAbl OrpeeseHus]
7103 yIOOpEeHUiI Ha OCHOBE MPSIMOTO UCIIOJIb30BAHUSI PE3YIIHTATOB IMOJIEBBIX OINBITOB U
arpoOXMMHYECKOro 00cieJoBaHus TOYB, a TAKKE C MCIIOIh30BaHUEM pa3pabOTaHHbIX
arpoXMMCIYKO0H HOpPMATHUBOB pacxojla IHUTATENbHBIX BEIECTB YIOOpeHHH Ha
€IUHUIY OCHOBHOM NponyKUuu. bamaHCOBO-pacueTHbIE METOJbI ONpeISICHHUS 03
yAoOpeHul Ha TUIaHUPYEeMbIN yporKald Ha PUOaBKy yposkasl.

Cucrema ynoOpeHust BeyIUX CeTbCKOXO03SIHCTBEHHBIX KYJIBTYD.

AnanTanus 070Ka CUCTEMBI YJ0OpeHUH 0a30BBIX TEXHOJOTHH MPOU3BOICTBA
IPONYKLUU PACTEHUEBOJICTBA K KOHKPETHBIM YyCJIOBUSIM. OCOOEHHOCTH CHCTEMEI
yAOOpEeHUsI OCHOBHBIX CEJIbCKOXO3SIUCTBEHHBIX KYJIbTYp B yciaoBusix [[UP.
Konebanus apdexTuBHOCTH ynoOpeHU MpH pa3iIMyHOM YPOBHE UX NPUMEHEHHS B
3aBUCHMOCTH OT arpoMeTeopOJIOrHYecKux YyciaoBHil. Jl03bI, CpOKM M CIIOCOOBI
BHECEHHUS] MUHEPAJbHBIX YJIOOpPEHHH T1OJ BeAyl[ue CeIbCKOXO03SHCTBEHHbIE
KyJbTYpbl. ATpOHOMHUYECKasl, YKOHOMHYECKass U SHepreThdeckas 3()pQPEeKTUBHOCTH
MUHEPATbHBIX yI00pEHUH.

TexHonmorus NpUMEHEHUS MHHEPAIbHBIX ynoOpenuil. YaoOpeHuss u
OKpY>KaroIasi cpejia.

TpancnoptupoBka MHHEpaJIbHBIX YyHOOpeHUi. XpaHeHHe MHUHEpalIbHbBIX
ynobpenuii. [lonroroBka ymnoOpeHuil Kk BHeceHHUIO. [IpssMoTOYHas W mepeBajoyHas
TEXHOJIOTUSI BHeceHUsl ynobpeHuil. TexHuka 0€30MaCHOCTH W MEpPOIPHUSITHS 10
oXpaHe TpyJa IIpu paboTe ¢ MUHEPaJbHBIMU YAOOPEeHUsIMHU. 3HAUCHUE YIOOpEeHHH
XUMHAYECKUX MEJIMOPAHTOB B COXPAHEHWU U IOBBILICHUH IUIOAOPOAMS IIOYB, MPH
pEeKyJbTUBALMK 3eMelb. Vcrnosnp3oBaHHe NPUEMOB XHUMHUYECKOH MEHOpaluu |
yHOOpeHuid  jyiss  yCTpaHeHWs]  TEXHOIeHHOTO  3arps3HeHuss  [04YB |
CEeJILCKOXO035WCTBEHHON MPOTYKIIHH.

KoHTpoJsibHbIE BONPOCHI:

1. Xumudeckuil cocrtaB pacTeHUU. BiusHMEe XUMHUYECKHX 3JIEMEHTOB Ha
ypoOXaii 1 KaueCTBO CeJIbCKOXO035iCTBEHHON NMPOAYKIUU. MaKpo- i MUKPO3JIEMEHTHI.
DJIeMeHThl MUHEPAJIbHOTO MUTAHUS U UX (PU3MOJIOrHYECKasi pOJib B KU3HU PACTEHHI.

2. BeIHOC 3/1eMEHTOB NMUTAHUS. XO3SUCTBEHHBIM U OMOJOTMYECKHUA BBIHOC, €r0
3aBUCUMOCTb OT IIOYBEHHO-KJIMMAaTUYECKUX YCIOBUH M ymoOpenuit. Kpyrosopot
BEII[ECTB B 3€MJIE/IEIIUH.

3. Biiusinue BHEUIHeH cpe/ibl Ha YCBOGHHUE MMUTATEIbHBIX BEIIECTB PACTEHUSIMU:
KOHIIGHTpAI[Msl MUTATENbHbIX BEIISCTB, COOTHOIICHUE D3JIEMEHTOB ITHTAHMSI,
BJIQXXHOCTB IMOYBKI, adpanusi, cBet, pH pactBopa.



4. PactuteisibHas AMAarHOCTUKA MUHEPAJILHOIO [TUTAHUs pacTeHui. Baxxueninme
Mepuo/ibl B MUTaHuu pacteHuil. O00CHOBaHUE APOOHOTO IPUMEHEHHUSI Y00 PEHU.

5. lorenunansHoe u 3¢hdexTuBHOE TUIOAOpPOAUE MOYBKL. Posb ymoOpeHuil B
MOBBIIIEHUH [MOYBEHHOIO IUJIOAOPOAMS. BiMsHue [JIUTENBHOTO IPUMEHEHUS
yIoOpeHui Ha TI0A0po e MoUB U 9P PEKTUBHOCTD YI00pEHU.

6. IlornotutenpHasi cmOCOOHOCTh MOYBBI, €€ 3HAYEHUE MPH B3aUMOJICHCTBUU
MOYBBl ¢ yAoOpeHHsiMU. buosiormdeckass W XUMUYecKkash IMOIJIOTUTENbHAS
CITIOCOOHOCTH MOYBBI U UX POJIb IIPU MPUMEHEHUHU y100pEHUH.

7. EMKOCTH MOIJIOLIEHHSI M COCTaB  IOMVIOUIEHHBIX KATHUOHOB PAa3JIMYHbIX
TunoB 1o4yB. CrTeneHb HACBIILIEHHOCTH II0OYB OCHOBAHUSMM, BBIYHUCIEHUE U
HCIIOJIb30BaHUE JTOT0 TMoKazareisl. bydepHas cocoOHOCTH MOYBBI M €€ pOJib B
MPAaKTUKE HCIIOJIb30BaHUS ynoopenuit. IlorenuuansHoe u 3¢ ¢exTuBHOE
TUIOZIOPOJHE ITOYB.

8. Bunubl IOYBEHHOM KHCIOTHOCTH, HMX XapaKTEPUCTUKA U 3HAYeHUE B
MpakTUKe IPUMEHEHUs ynoopeHuil. OTHOLIEHNE pa3InYHbIX CeTbCKOX03SIMCTBEHHBIX
pacTeHui K KMCJIOTHOCTH ITOYBBI, COACP)KAHUIO AJIFOMUHUS U MapraHia.

9. Onpenenenre HyXJIaeMOCTH I10YB B U3BECTKOBAHMM. PacyeT 103 BHECEHUs
m3BecTH. CpokH, CHOCOOBI M TEXHOJIOIMSI BHECEHHsI H3BECTKOBBIX MaTepHasIOB.
OcobeHHOCTH MTPOBEJCHMSI U3BECTKOBAHUS B CEBOOOOPOTAX CO JILHOM U KapTodeem.

10. Menuopauuss cosnoHuoB. OmnpezaeneHue MNOTPEOHOCTH B TUIICOBAHUU.
Hopwmbl, cpoku 1 criocoObl BHECEHUSI MEJIMOPAHTOB Ha COJIOHIIOBBIX IT0YBAX.

11. Kpyrosopor a3zota B 3emiueenud. [lyTu npegorBpaiieHus ero noTepb.
Knaccudukanust a30oTHbIX yJIoOpeHUH, crocoObl w©x mnoaydeHus. HwurpaTtHbie
ynoOpeHusi, cocTaB, CBOMCTBA, OCOOEHHOCTH UX MPUMEHEHHSI.

12. AMMOHMITHAsI ceuTpa, CBOMCTBA M NpUMEHEHHUE. 1Bep/ible aMMOHUWHbBIE
ynobpeHusi, uUX CBoicTBa M mnpuMeHeHue. JKujakue amMMuadHble YJI00peHWs,
0COOEHHOCTH MX UCIIOJIb30BAHUSI.

13. Hcnosb3oBaHue azora yJOOpeHUH U ero IMpeBpallleHHe B IOYBe.
D} PeKTUBHOCTH a30THBIX YNOOPEHUH B Pa3IUUYHBIX ITOYBEHHO-KIMMATHYECKUX
30HaxX ctpanbl. MicTounnku Qocdopa mns nuranus pacreHuil. Bousiaue GpocpopHoro
MUTaHUS HA UX POCT U Pa3BUTHE.

14. Ceippe mis mpousBojcTBa (ocdopHbix ynodpenuit. Knaccudukarus
dochopHbIx ynobpenuil u ux accopruMeHT. Bunel cynepdocdara, cBoHcTBa U
PUMEHEHHE.

15. JlumonHOpacTBOpUMBIE (pocarbl, CBOHCTBA M YCIOBUS IPHUMEHEHHUS.
dochopurHas Myka, CBOHCTBa U NpuMeHeHHe. HopMbl, cpoku U criocoObI BHECEHUS
dochopubix ynodbpenuit. DphekTuBHOCTE (HOCPOPHBIX TYKOB B PA3IHMUHBIX 30HAX
CTpaHBI.

16. XapakrepucTuka KaJuHHBIX MECTOPOXIEHUU. ACCOPTHUMEHT KaJIMHHBIX
ynoopenuit. Kitaccudukaims kaluiHbIX yI0OpeHH, X CBOMCTBA U IIPUMEHEHHE.

17. ®uznonoruyeckas posib 6opa U MonuOJieHa B )KU3HU pacTeHuil. bopHbie u
MOJINOJIEHOBBIE YI0OPEHNs, 1036l U CIIOCOOBI MX BHeCeHUsI. | [MHK, Menb U UX poJib B
XKU3HU pacteHuil. Jlo3bl, crnocoObl M yC/IOBUSI MPUMEHEHUs] HUHKOBBIX W METHBIX
yIOOpEeHH.
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18. Knaccudukanuss KOMIUICKCHBIX YyJIOOpeHUH, HX arpoxumMpyeckas U
sKOHOMHYEecKass oneHka. CloxHble ynoOpeHMs, WX CBOHCTBA U IPUMEHEHHE.
Clo)KkHO-CMeIIaHHble M CMEIIaHHbIe yIOOpeHHus, WX CBOMCTBA W IPHUMEHEHHE.
Oco0eHHOCTH TYKOCMEIIEHHUS.

19. Ponp opraHudeckux yJaoOpeHUH JUIsl TOBBIIMICHUS] YPOXKAHHOCTH
CEJIbCKOXO3SUCTBEHHBIX KYJIbTYp M IUIOJOPOAMUS IOYBBL. Pecypchl yBenu4eHWUs
NPUMEHECHHS OpraHUYecKux yaoOpeHuid B crpaHe. lloacTUnoYHBIA HaBO3.
XUMUYECKHH COCTaB IMOACTHIOYHOr0 HaBo3a. CriocoObl XpaHEHHs HaBo3a M HUX
OIIEHKA.

20. Cucrema y1006peHus1 03UMOM MILIEHULIBI.

21. Cuctema ynoOpeHus: SIpOBBIX 3€PHOBBIX KYJIBTYP.

22. Cucrema ynoOpenus 3epHOO0000BbIX KyJIBTYP.

23. Cucrema yJ00peHHst KPYIISIHBIX KYJIBTYP.

24. Cucrema yqoOpeHHs caxapHOM CBEKJIBI.

25. Cucrema yo0peHHUs M0JICOJTHEUHUKA.

26. Cucrema ynoOpeHus: KyKypy3bl.

27. Cuctema ynoOpeHust kaproders.

28. Cucrema yno0peHus: B OBOIIHBIX CEBOOOOPOTAX.

29. Cucrema yno6peHus cafioB U STOJHUKOB.

30. Cucrema npumMeHenus ynoOpeHuil u ee 3ai1auu. ['ogoBble U KajieHIapHbIE
[UTaHBl BHECEHHMs yJI0OpeHui. ATrpoxmMHuuYeckoe oOciiejoBaHUEe [10YB, 3HAUYCHHE
arpoOXHMHUYECKUX KapTOrpaMM IMpH pa3paboTKe CUCTEMbl IPUMEHEHHUsI y100pEeHUH.

Pexomenyemasi ureparypa
a) OCHOBHAasI JIMTepaTypa:

1. Arpoxumust /b.A. Sronun, FO0.I1. XKykos, B.1. Ko63apenko. — M.: KosocC,
2002, 584c.

2. Ilpaktukym mo arpoxumuu /b.A. SArogun. — M.: Arponpomuzaar, 1987,
512c.

3. IIpaktukym no arpoxumun /A.C. Panos. — M., 1985.

4. Cucrema ynodopenus /E¢pumon B.H., Jlonckux U.H., lapeuko B.I1. — M.:
KomocC, 2003, 320c.

0) JONOHUTEJIbHAS JIUTEPATYPa

1. Arpoxumust /Munees B.I'. — M.: KonocC, 2004, 720c.

2. Arpoxumusi B okpyxaromieit cpene /9. Xainu, X. Ilayxe, I'.JI. Harens, /1.
XaitizeH. - M.: Koioc, 1979, 375¢.

3. buonpenapatsl, ynobpenus u ypoxai /3asiuH A.A. — M.: BHHUHA, 2005,
302c.

4. CripaBOYHHK I10 OpraHuyeckuM yaobpenusiM /BacuibseB B.A., @ununmnosa
H.B.- M.: Pocarponpomuzaar, 1989, 255c.

5. Opranuveckue ynodbpenus /[lonos ILJI., XoxsoB B.M., Eropos A.A.,
HosukoB M.H. u ap. - M.: Arponpomusaat, 1988, 207c.

6. XKuznb pacrenuit u ypoopenwus /Iredpan B.K. — M.: MockoBckuii pabouuti,
1981, 240c.
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7. Arpoxumusi, buosiorus u skojorus moussl /Munees B.I'., Pemne E.X. - M.:
Pocarponpomuspar, 1990, 206¢.

8. XuMmpnsauus 3emienenuss U npupojaHas cpema /Mwuuee B.I'. — M.:BO
«Aropomuznar», 1990, 287c.

9. buosornueckoe 3emiiefiesiie U MUHepayibHble ynoOpeHust / Munees B.I.,
Hebpenenu b., Mazyp T. — M.: Konoc, 1993, 415c.

10. Ilmomoposue W paunuMOHAIIBHOE UCIOJAb30BaHHE I0YB benropomickoii
obnactu /Conosuuenko B.J[. — bearopona: Oruwmii kpait, 2005, 292¢.

11. Arpoxumust B Poccun /I1leymxen A-X, CorueB B.I". — Maiikor, 2006, 726¢.

12. JlnarnocTrka IUTaHUs CEJIbCKOXO03sUCTBEHHBIX KynbTyp /B.B. Llepnunr. —
M.: Arponpomusaar, 1990, 235c.

13.  Ilnopmopomue  arponmangmadroB  lLlenTpanbsHo-UepHozeMHON — 30HBI
/Kotnsiposa O.I'"., YBapos I'.1., Korisiposa E.I'. — Benropox, 2004, 277c.

14. JI.B. Kypyimtok. KoHTpoJsibHBEIE BOIIPOCH! U IPO(ECCHOHANBHBIE CUTYaIlun
JUid CTyJIeHTOB 3 Kypca arpoHoMuyeckoro ¢akynsrera / Kypyimok JI.B. - Benropop,

2000, 14c.
15. Mcnons3oBanue coyioMsl B cenbekoM xo3siiictBe /ABpoB O.E., Mopo3 M.3.

—JI.: Kosoc, 1979, 200c.

16. Oprannyeckue ynoOpeHuss B HHTEHCHBHOM 3emiejienun /Bacunbes A.B.,
JlyxbsinunkoB M.U., MuneeB B.I'. — M.: Konoc, 1984, 303c.

17. KypcoBoe M JUIUIOMHOE IPOEKTUPOBAHME [0 CHCTEME YyI00peHus
/Nouckux U.H. — M.:KonocC, 2004, 142c.

18. C.J. JluuykoB /Cucrema mpuUMEHEHHUs yaoOpeHuit. MeToauueckue
yKaszaHus U paOodas TeTpalb JJis BBIIOJHEHUS] KYPCOBOH pabOTHI 1O arpOXHUMUMU.
Jlunyxos C.[I. — benropon, 2006, S1c.

19. JLB. Kypymox /KauecTBeHHbIH aHaIM3 MHHEpPAIBHBIX YI00pEHUIA.

Metoauueckue yKa3aHHs IO BBIIOJHEHUIO J1aOOPaTOPHO-MIPAKTHUSCKUX paboT I10
arpoxumuu. — besropon, 1999, 22c¢.

B) NepHOAUYECKHUE H3JaHUS (3KYPHAJIBI):
Arpoxumus

3emieenue

3epHOBBIE KYJIBTYPBI

Caxapnas cBekia

Mex1yHapOaHBIN CEIbCKOXO3IMCTBEHHBIN KypHa
ATIK: DxoHomuka

Joxnagsr PACXH

Joctmxenust Hayka u TexHuka AIIK

@0 2l SR IR g W B

I') HHTePHET-pecypchbl

- Hayunas snextponHas 6ubiunoreka - http://elibrary.ru/defaultx.asp

- OnextponHas 6ubimorexa Poccuiickoii rocynapcrernoii oubnuorexu (PI'B) -
http://elibrary.rsl.ru/

- Muposas uugponas 6ubmuorexa - http://www.wdl.org/ru/
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[Ty6nuunas Dnextponnas bubnuoreka (00acTi 3HaHUS: TyMaHUTApHbIE U
ecTecTBeHHOHay4HbIe) - http://lib.walla.ru/

DnextponHas oudmmoteka [Qlib (o6pazoBarenbHble U3AAHNUS, JIEKTPOHHBIE
yueOHHUKH, CIIPaBOYHbIe U yueOHbIe Tocobus) -http://www.iglib.ru/
DnekTponHast onbanoreka CaHkT-IleTepOyprckoro rocy1apcTBEHHOTO
TOJIUTEXHUYIECKOI0 YHHUBepCHTETa (METOIMUECKas U yueOHast TuTeparypa,
co3maBaemasi B aniekTpoHHoM Brjie aBTopamu CII6ITY no npodmtio
o0pa3oBaTeIbHOW U HAYYHOU JIeSITEbHOCTH YHUBEPCUTETA) -
http://www.unilib.neva.ru/rus/lib/resources/elib/

Hayunas 6ubmuorexka MI'Y umenu M.B. JlomoHocoBa
http://www.nbmgu.ru/

Onextponnas oudmuoreka Gouma «KKOAID (pyopuku: CpaBoyHast
nmarepatypa, Texundeckas mutepatypa (I'OCTs, OCTsr, TY, ISO
HopmartusHo-cripaBouHast nHpopMaIust. XyJ0XKeCTBEHHas! JIUTepaTypa) -
http://koapp.narod.ru/russian.htm

EnmHOE 0KHO focTymna K o0pa3oBaTebHbIM pecypcaM. bubnuorexa
(DnexTpoHHas OUOIMOTEKA YUeOHO-METOJUUECKOH JIUTepaTyphl JIJIsl OOIIEeTo U
npodeccroHaibHOTO 00pazoBanus) -http://window.edu.ru/window/library

1) HH(pOpPMAIMOHHBbIE CIIPABOYHUKH
- Karanor snekrponnbsix oubmuorex Library.Ru -
http://www.library.ru/2/catalogs/elibs/
- Kuawmxnas nmouckosas cucremMa - http:// www.ebdb.ru/
- TTouCK AIeKTpOHHBIX KHUT - http://www.poiskknig.ru/
- DnexrponHble 6ubaHoTeKkH: Kartanor cchliok -
http://ison.ioso.ru/library/electron.htm
- Jly4mme snextpoHHbie Oubinorexu: Karanor -
http://old.russ.ru/krug/biblio/catalogue.html
- Google mouck kuur - http://books.google.ru/




