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NPOTPAMMA
BCTYIHUTENbHBIX UCIIBITAHUM 110 CIIELIUAIIBHON TUCLUILIHHE
VIS OCTYTAIOIIMX Ha 00ydeHue 110 NPOrpaMMaM IOArOTOBKH Hay4HO-
IleJarOruyeckKux KaapoB B acnupanType B 2021 roxy

Harnpagnenue moarorosku 35.06.01 Cenbckoe X035 CTBO
HanpaBiieHHOCTB TOATOTOBKY (IIPOdUIIb) ArpoXHMHust

[TpenmeT, OOBEKTHI U METOABI arpOXMMHMHU, CBS3b €€ C IPYT'MMH HayKaMH.
Kpatkast ucTopus pa3BUTHs y4EHHU O IIMTAHUHN PACTEHUHA U PUMEHEHUH yIOOpEHU.
JI.H. IIpSHAIIHUKOB — OCHOBOIIOJIOXKHUK OTE€YECTBEHHOH HAyYHOM arpOXMMHYECKOH
mKoNel. IlprMeHeHre OpraHMYeCKUX U MHHEpaJbHBIX YHOOpDEHHH Kak pellaroliee
CpEACTBO BMEIIATEIbCTBA B KPYTOBOPOT MUTATEIBHBIX BEIIECTB B 3¢MIICICIHH.

3Havenre ymoOpeHHMH U  XUMHUYECKOW MEIHMOpalMu B  YBEIUYCHUHU
IPOM3BOJCTBA KaueCTBEHHOW M 0€30IaCHOM CeNbCKOXO3AMCTBEHHON IPOAYKIUY,
COXpaHEHUH ¥ IOBBIIICHUH IUIOAOPOaUs 04B. PasBuTie 1 COBPEMEHHOE COCTOSHUE
IpPOM3BOACTBA ¥ IpUMeHeHHs ymoOpeHuit B wmupe, Poccum. CBsasb ypoBHS
IIPUMEHEHUS YIOOpeHU ¢ ypoXKalHOCTBIO CENbCKOXO3IHCTBEHHBIX KYIBTYD.

[TuTanue pacTeHUl U yTH €ro peryIupoBaHus.

Comeprkanye BOIBI ¥ CYXOro BellecTBa B pacTeHMsAX. ColepKaHue B TBEPAOH
YacTd ypoKast CCJIBCKOXOS?II/ICTBGHHBIX KyIBTYp ~ OpraHMYEeCKUX COGI[I/IHGHI/If/i
OIpEENAIOMUX €ro Ka4ecTBO. DIIEMEHTHbIH COCTaB pacTtenuii. [IoHSTHE O TSDKENBIX
MeTtaiax. OTHOCUTENLHOE COMEPIKaHUe a30Ta U 30JIHBIX 3JIEMEHTOB B OCHOBHOH U
OOOYHOM IPOMYKIIMUA OCHOBHEIX CEIBCKOXO3AHCTBEHHBIX KyIbTyp. F3smeHnenre
COCTaBa PaCTEHUH 1 KayecTBa ypoxasl B 3aBUCHMOCTH OT yCJIOBHUM BHEIIHEN CPEMIbl U
peX¥Ma MUHEPAIBHOrO NHUTaHUS. BosxymHoe mnuranwe pacTeHuii. Kopresoe
nuTanvie pacTeHui. CBsA3p MOITIOLIEHMS M YCBOEGHMs MUTATEIBHBIX BEIIECTB
pacTeHMsIMH C IpolieccaMyl (GOTOCHHTE3a, JBIXaHMSA M OOMeHa BellecTs. BiusHie
(bakTopoB BHEIIHEH cpeapl (aspaluy, YBIAKHEHUS, TEMIIEPATYPHOIrO pexuma,
KOHIIEHTPAIlud ¥ COOTHOLIEHWs COJIed, peakIMH IOYBEHHOI0 pacTBOpa) Ha
IIOTJIOILEHHUE MM TaTEIbHBIX BEILIECTB pacTEeHUAMH. VY paBHOBEIIEHHOCTH
[IMTATeNbHOr0 PacTBOpa, CHHEPrH3M U aHTaroHm3M. M3bupaTenpHoe IOINIOLIEHHE
pacTEHMSIMHI HOHOB, CONEPIKAIIX HEOOXOIMMBIE SIEMEHTHI TUTAHHUS.

dusuonornyeckas peaxuus coneil. TpeOoBaHMsA pacTeHMH K YCIOBHAM
[UTAHUS 10 IEPHOJaM pocTa U Pa3sBUTHsA, NOHATHE «KPUTHYECKOIO» Iepuoaa
OUTaHHI U «MaKCHMyMay» MOINIOIIEeHU. BHOIOrmueckuil U XO3AHUCTBEHHbIM BBIHOC
3JIEMEHTOB MUTAHUS CEBCKOXO3SIHCTBEHHBIMU KYJIbTYpaMU, COOTHOIIIEHHE B BEIHOCE
OCHOBHBIX DJJIEMEHTOB IIMTAHMUs, XO3SMCTBEHHBIM BEIHOC Ha E€OUHUI]Y OCHOBHOM
IPOAYKLMHU U C YPOXKAIMH C.-X. KYJIETYP.

BusyansHas ~ JIMAardHoCTHKa B COYETAaHMHM C  (DEHONOIMYECKUMH |
OHOMETPUUECKAMH HAOIIOIEHUIMY. XUMHIYIecKas TUarHOCTUKA 0OECIIEYEHHOCTH C.-
X. KyJlbTyp dJI€MEHTaMd MUHEpalbHOro mutaHusi. OTOOp pacTHTENBHBIX MPOO NpH
XHMHYECKON TUATHOCTUKE IIUTAHUSA CENbCKOXO3SHCTBEHHBIX KYJIBTYp. JKCIpecc-
MeTONbl TKAHEBOM IWArHOCTUKH IJIs OIpeleNieHus MOTPeOHOCTH K BEeCEHHEH



A30THOM IIOJKOPMKE O3MMBIX 3€pHOBBIX KyJIbTyp. MeTomsl (GYyHKIMOHAIBHOM
IUarHocTukd. IToHATHE O KOMIUIEKCHOM JMarHOCTHKE MHUHEPaNbHOIO IIMTaHHS
KyJBTYP.

ITouBa KaK HCTOYHHUK MUTAHUI PACTEHUI U cpeaa TpaHChOopMaLUK.

Ponb ra3oBoif, >XKHIKOHM M TBepHod ¢aszpl MOYBBl B IHUTAHUM PACTEHHH M
TpanchopMmalmu ynoOpeHuii. MuHepanbHas M OpraHMYecKas 4YacTH IIOYBBI Kak
UCTOYHMKH DJEMEHTOB ITUTAaHUS pacTeHuid. Ponp OpraHuYeckoro BelIecTBa B
IOIIOTUTENBHON CIOCOOHOCTH U IUIOJOPONUM II04YB. PoNb pasivyHBIX BUIOB
IOIJIOTUTEIBHOM CIHOCOOHOCTH IIOYB BO B3aMMOIEHCTBHM C YIOOpDEHUSIMH H B
nuTaHuy  pacTeHud.  [loyBeHHBIM  MOMIOINAXOIIMM  KOMIUIEKC,  OCHOBHBIE
3aKOHOMEPHOCTH OOMEHHOTO ITOTJIOIIEHNS KATHOHOB, EMKOCTE IIOITIOIIEHUS M COCTaB
IIOTJIOIIEHHBIX KAaTHOHOB Y Pa3HbIX I10YB.

Peaxiyss IOYBBI, aKTUBHAs ¥ IMOTEHIMAIbHAs KHCIOTHOCTb U WIEJIOYHOCTE.
Buapl DOTEHIMATBbHON KHCJIOTHOCTH IIOYBBI, CTENEHb HACBIEHHOCTH II0YB
ocHoBaHusAMHU. bydepHas cmOCOOHOCTH MOYB. 3HAYEHUE OSTUX aArPOXMMMYECKHX
CBOMCTB M IIOKa3zaTelel MpH OIleHKe HYXXIaeMOCTH B XMMHYECKOW MENMOPALIMH,
IIOIBYDKHOCTA M JOCTYIIHOCTH pacTeHHsM 3leMeHToB nuTaHusd. ColepxaHue H
IOOCTYIIHOCTh 3JIEMEHTOB IMTaHUS PAcCTEHUSM B CHUCTEME CBOMCTB M IIapaMeETpOB,
OIIpEeIENISIONIMX TUIOfOopoare Mo4B. [IoHATHE O NOTEHIMANBHOM H 3()(HEKTHUBHOM
mwrogopoauu. BamoBoe conmepxaHue u QopMmbl asora B mouse. IIponeccer
MUHEPAIM3alMi OpraHMIeCKOro BelIeCTBA, aMMOHH(HUKAIMSA, HUTPU(DUKALWI |
nenuTpudukanmsi. A30TduKcays B M0YBe, CUMOMOTHYECKas a30TduKcalys a3oTa
606oBeIMHu. HeobMennas ¢ukcaunus ammonus. Coneprxanue u GopMmsl pocdopa B
royse. Ponb XMMHUYECKOro MOTJIOIIEHHS B IPEBPAIIEHUSIX U ITOJBIKHOCTH (pocdopa
B mouBe. Comeprkanuie ¥ GOpMBI KaJlus B I0YBAX, JOCTYITHOCTE €r0 PACTEHUAM.

ArpoxuMpudeckoe OOCIeIOBaHWE II0OYB UL OLEHKU HX SPOEKTHBHOrO
mwromopoaus. [ pynmnupoBKa IIOYB IO CTEHNEHH KHUCIOTHOCTH M COIEPIKaHUIO
IOJABIDKHEIX (OPM IHTATENBHBIX BEIIECTB. ATrpOXMMHMYECKHE KapTOrpaMMBl U
macrmopra mojieil. MecTo ¥ 3Ha4eHHe arpOXMMHYECKOro oOclenoBaHHs IOYB B
CHCTEME arpodKOJIOrMIeCKOT0 MOHHUTOPHHIA ¥ CepTH(QUKALMK II0YB 3€MEIbHBIX
YYaCTKOB. ATpOXHMHYECKas XapaKTepUCTHUKA OCHOBHBIX THIIOB IIOYB: JIEPHOBO-
IIOJ30JUCTHIX, CEPhIX JIECHBIX, OIOJI30JECHHBIX, BBIIEIOYEHHBIX M TUIIHYHBIX
YEepPHO3eMOB, OOBIKHOBEHHBIX U IOKHBIX YEpPHO3EMOB, KaIlITAHOBBIX  II0YB.
ConepxxaHue Tymyca, peakiys, €MKOCTh IIOIJIOIIEHHsS M COCTaB IOIJIOIIEHHBIX
KaTHUOHOB, BaJIOBLIM 3amac a3oTa, ¢pochopa U Kaus, 00eCIIeYeHHOCTD II0ABHKHBIMU
dbopMaMu MHUTATENBHBIX BellecTB. I0YBEHHO-arpOXMMUYECKHE M KIUMaTHYECKHE
YCIIOBHS TIPUMEHEHNs yIoOpeHuil. XapaKTepUCTUKa OOLIEro COCTOSHUS 3eMENBLHOIO
douma Benropoackoit 00NacTH IO pe3ynbTaraM MOHUTOPHMHIA arpOXMMHYECKHX
CBOMCTB M IJIONOPOIUS IIOYB.

XuMugeckas: MeIuopanys o4s.

B3auMoaeiicTBHE H3BECTH C IIOYBOM, MHOTOCTOPOHHEE IIOJIOKUTEIBHOE
BIMsIHUE M3BECTKOBaHMs Ha (uU3MYecKue, (QU3NKO-XVMUYECKHe U OHONOTHYECKHe
CBOMCTBA IOYBEI, €€ IMHUIIeBOM peXuM. Pob XUMHUYECKON MEIHOpaAlii KUCIBIX [T0YB
B IIOBBIIIEHUH YPOXKAMHOCTH KyJIbTYp U 3¢ GeKTUBHOCTH ynobpeHuil. Onpenenenue
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HeOOXONMMOCTH M3BECTKOBAaHMS U JO3bl M3BECTH B 3aBHCHMOCTH OT CTEIEHH
KHACJIOTHOCTH IIOYBBI M TPaHyJIOMETPUYECKOrO0 COCTaBa IIPM OCHOBHOM H
MOANEeP)KUBAIOIEM  HM3BECTKOBAaHHM, a TakkKe IPOBENEHHE  OYEPEIHOCTH
M3BECTKOBAHHUA, M03 M MeCTa BHECEHHS H3BECTH B 3aBHCUMOCTU OT COCTaBa M
IIOCIIENOBATENLHOCTH  KYJBTYp B  ceBooboporaX. JIIUTENBHOCTH  JEHCTBHSA
M3BECTKOBAHMA. [IpOMBIIUIEHHBIE H3BECTKOBBIE YHOOpeHHS M TpeboBaHUA K HX
Ka4ecTBY.

ArporexHudeckne TpeOOBaHMA TP IPOBEINCHUM  HU3BECTKOBAHUA U
SKOJIOIHYECKUE OIPaHWYEeHHs], OCOOCHHO IIPY KCIIONB30BaHUM MECTHBIX MATEPUANIOB
U OTXOIOB IPOMBIIUICHHOCTU. PONIb M3BECTKOBaHMSA B CUCTEME MPHUPOJOOXPAHHBIX
MEDOIPUATHI IS CHIDKEHHS 3arps3HEHUS CeNbCKOXO3AMCTBEHHOM MPOMYKIMU
TSOKENBIME ~ METAUIAaMH M JAPYTMMEH  TOKcukaHTamu. CrmocoObl  Menuopauuu
COJIOHIIOBLIX ITOYB B 3aBHCHMOCTH OT COIEpPXaHMSI B HUX IIOIVIONIEHHOIO HATPUSA H
IIyOMHEl 3aleraHus COJOHLIOBOTO IOpU30HTA. B3auMonelcTBHE TIHIICa C IOYBOM.
PacueT 103 ruIca IO COAEPXKAHUIO MOIVIOIEHHOIO HAaTpHsa B Io4YBe. MaTepuansl,
IpUMEHsIeMBle U1  [HICOBaHUI. ATpPOTEXHHMYECKME K  arpo3KOJIOrHYeCcKue
TpeOOBaHUs IPU TPOBEIEHUM TIMIICOBAaHMSA. OJKOJIOTMYECKME OrPAaHMYECHHUS MpH
IPOBEESHIY [MIICOBAHNU.

A3OTHBIE yIOOpEHHUS.

@opMbl  TBEPIABIX M OKUIOKMX MHMHEpaIbHBIX ynoOpeHud. Dusumko-
MexaHndeckue cpoictea ymobpenwit. CepTudukanus MUHEpPAIbHBIX YHZOOpEHUI.
ACCOPTUMEHT a30THBIX YIOOpeHHH M crocoOsl ux momydeHus. CocTaB, CBOWCTBA,
B3aMMOJENCTBYE C IOYBON M OCOOEHHOCTH MPUMEHEHMsS OCHOBHBIX (OPM TBEPIBIX
a30THEIX ymobpenwmii. JXXunkue ynoOpeHuUs, MX COCTaB, CBOMCTBA, NpeBpallleHHE B
nouse M IpuMeHenue. bamanc aszora B 3emienenud. [IpueMbl CHIDKEHUS IOTEPh U
noselieHne 3G (HEKTHBHOCTH a30THBIX yNOOpeHWH. PermaMeHThl U 5KONOTHYECKHe
OrpaHUYEHHS TIPH UCITOJIB30BAaHUH MUHEPAIBHBIX yIOOPEHMH.

docdopHbIe yI0OpEeHHUS.

CripbeBas 6a3sa, Crioco0bl MONTYyYEeHHs ¥ aCCOPTUMEHT GOCHOPHBIX YIOOPEHUI.
CpoiicTBa OCHOBHBEIX (DOCHOPHBIX yHOOpeHUH, B3aUMOIEWCTBHE HMX C IIOYBOH H
npumenenne. Cymepdocdar npocrodi u ABodHOM. Ilpemmmurar, TOMACLLIAK.
docdopuroBanre KUCIBIX M04B. IIpremsl nmopsimeHus 3GPekTHBHOCTH GOCHOPHBIX
yaoopenuii. DGHEeKTHBHOCTD JOXaJBHBIX CIIOCOO0B BHECEHHs BOIOPACTBOPUMBIX
dochopcomepkammx yIoOpeHHH, BHOCUMBIX IO IIOCEBA M  IPHIIOCEBHOTO
yIOOpeHus. ArpOTeXHUYECKHe K JKOJIOTMYecKHe TpeOOBaHMA IpPU IPUMEHEHHH
dbochopconepxamux yroOpeHui.

Kanuiinbie ynoOpeHus.

CripbeBas 6asa, CrocoObl MONTYYESHNs U aCCOPTUMEHT KalHHHBIX yIOOpEHHH.
CocTaB M CBOMCTBA OCHOBHBIX KaluiHBIX ymoOpenuil. Kammit xmopucteii, 40%
Kaluigas cojb, KaluMarHes3ws, Kaliuil cepHOKUCHIBIA. CpIpble KallMiHBIE CONU H
MECTHBIE Kaldii CoAepKalllie MaTepUaibl, SKOJOTHYECKHE M OSKOHOMHYECKHE
orpaHMyenus ux nprMeneHus. [IpeBpalneHue KaluiHBIX yHOOpeHUM B MOYBE M UX
npuMeHeHue. Ponp KaMMUHBIX yOOOpeHWM B IOBLIIIEHMH YpOXKas M KadyecTBa
NPOMYKIUK, YCTOMIUBOCTU C.-X. KyJNBTyp K HEOIArompUATHBIM U CTPECCOBBHIM



yenousaM.  «KanmweBas Tepamus» I[IOYB HAa TEPPUTOPMAX,  [OJBEPTINUXCS
PaJMOAKTUBHOMY 3arpsi3HEHHUIO, U CHIDKGHHMsA IIOCTyIUleHMs Iesus-137 B
PaCTEeHHEBOTYECKYIO [IPOLYKIIHIO K KOpMa.

MuxkpoynoOpeHus.

Venous 3)HEKTHBHOIO IPUMEHEHUS MUKPODJIEMEHTOB. ATPOXHMUYECKOE
o6cie1oBanye MOYB Ha COJepIKaHie JOCTYITHBIX PaCTeHUAM (OPM MHUKPOIJIEMEHTOB,
BO3pacTaHie IONU MHUKPOYHOOpeHHH B IIOBBILEHHU YPOXKaHHOCTH M KadecTBa
IPONYKIUK [PY MHTEHCH(UKAIUE TEXHONOIUM BO3JENbIBaHusA KylIbTyp. KOHTpob
3a HAKOIUICHHEM TSKEJBIX METAUIOB, HCIIOIb3YEMBIX B KaUeCTBE MUKPOYIOOpEHH I B
II0YBaX W PaCTEHUSIX.

KomruiexcHble y1o0peHusl.

ACCOPTHMEHT CIOXHBIX yIoOpeHuit. AMMO(OCH], HUTPOGOCH ¥ NUPODOCKH.
Hutpoammodockl u  HuTpoammodocku. Kapboammodockl u  kap6oaMMO(OCKH.
Xunxue xoMmiekcHsle ynoopenus. CrocoOsl MONYydeHHs CIOXHBIX yIOOpEeHMH.
ArpoHoMuYecKas H OSKOHOMHUUYECKas 3(DPEKTHBHOCTH UCIONB30BAHKUS CIIOXKHBIX U
CMEIIaHHBIX MUHEPATBHBIX YO0OpeHuil. IlpaBuiia TyKOCMEIIEHNUS, arpOTEXHIHYECKIE
TpeOOBaHUSA K TYKOCMEIIEHHIO.

Opranugeckue ynoopeHus.

CocTaB TBEPIBIX ¥ )KUAKHUX BBIIENCHUH *KUBOTHBIX. [10NCTHIIOUHELA HABO3, €0
BBIXOJ, COCTaB W yIOOpUTENbHAs LEHHOCTh B 3aBHCUMOCTH OT IIOACTHJIKH, BHIA
CKOTa, yCJOBUM KopmiteHus. [Iporeccsl, MPOUCXONAIIME IPH Pa3IOKEHHH HaBO3a.
Cnocobbl xpaHeHHsI HaBo3a. XpaHeHue HaBo3a B INTabenix. JlelicTBre HaBO3a Ha
nousy u pactenus. CpenHee comepKaHHE OCHOBHBIX OJIEMEHTOB IHTaHHS B
nonynepenpepiieM HaBoze KPC M MX HCHONB30BaHWE DACTEHUSAMU NpPU MPSIMOM
NeHCcTBUM HaBo3a B mocieneicrsud. DHHEeKTUBHOCT U OCOOCHHOCTH IPHUMEHEHU
HaBO3a B Pa3IMYHBIX [TOYBEHHO-KIMIMATHYECKUX yCIOBHAX. Jl03bI, CPOKU BHECEHUS U
rIybuHa 3aJeKd HaBo3a B IOYBY. becrmoicTunodseli Hao3. Ero cocras wu
yaoOputensHas [eHHOCTh. OCOOGHHOCTH  NPUMEHEHUS M OKOJOIMYECKue
orpaumyenus. Cpoku BHECEHHs H CIOcoObI 3aienku. HaBosHas xuka, ee COCTaB,
XpaHeHwe ¥ MpHMeHeHWe Ha ymoOpeHue. JI03Bl NpH OCHOBHOM BHECEHHH U
IOJKOPMKaX, KCIIONb30BaHUe U IIPUTOTOBIEHUS KOMIIOCTOB. IlTmyumit momer,
BBIXOJ M COCTAaB IIOMETa OT Pa3NUMYHbLIX BUIOB ITHLEI, XpaHEHHE U OCOOEHHOCTH
IPUMEHEHUS. Tunsr  Topda, HWX arpoXUMHYEcKas XapaKTepUCTUKa M
CeNbCKOXO3AHCTBEHHOEe  HCIONb30BaHue. Topdo-HaBo3HBIE, TOP(O-HABO3HO-
dochopuTHble, TOPGHO-KIDKEBBIE KOMIOCTBL HeTpamuimoHHBlE OpraHuYecKue
ynobpenust, TpeGOBaHUs K WX Ka4eCTBY M 3KOJOTHYECKOW 0€30IIaCHOCTH. 3eNeHoe
ynobpenue. Ero pons B OOOralieHHM IOYB OPraHMYECKUM BELIECTBOM U A30TOM.
Pacrenus-cuneparsl. CriocoObl UX HCIIONB30BaHMS Ha 3eleHoe ynobpenue. Comoma
KaK ymoOpeHue.

TexHONOTMs NPUMEHEHUsT TBEPOBIX ¥ JKUIKUX OPraHHYEeCKHMX YyHOODEHMI.
ArpoTexXHUYECKHEe ¥ arposKojorudeckue TpeGosaHus. TexXHOIOTHYECKHE CXEMBI
BHECEHMs TBEPIBIX U OJKUIKAX OPraHMYECKUX YHOOpeHMM. OKOJOIHYECKHE W
CaHMTApHO-TUTHEHWYECKe TpPeOOBaHUSA IIPHU MCIONB30BAHMM HETPAIUIIMOHHBIX
OpraHUYeCcKUX yIOOpEeHHUH.



MeTonsl  ompenereHUs ONTHMAJBHBIX 03  yAOOpeHU#  IOX
CEebCKOXO3SICTBEHHBIE KyIBTYPBI.

[ToHatde o cucTeMe YyHOOpeHHs B XO3SHCTBE, CEBOOOOpPOTE U IIPU
BO3JEJBIBAHNM OTHEIBHBIX CENbCKOXO3SMMCTBEHHBIX KyJIbTYyp. 3alayd CUCTEMBI
yIOOpEeHUs] B 3aBUCUMOCTH OT YpPOBHS HHTEHCH(UKAUH IIPOU3BOICTBA. Y CIOBHS H
(haKTOphI, ONpENeNIOIINe IOCTPOSHHEe CHCTeMBI ynoOpeHus. JI03bl, CIOCOOBI M
CPOKH BHECEHMs yIOOpeHHUH I oOecriedeHHs Haubosee ONaronpHUsTHBIX yCIOBHUH
MHHEPATBHOTO MHUTaHMs CEeNBCKOXO3AHCTBEHHBIX KyJNbTyp. MeTomsl ompeneneHus
103 yIOOpeHuii Ha OCHOBE MPSIMOTO UCIIONB30BAHUSA PE3YIBTATOB IOJNEBBIX ONBITOB U
arpOXMMHYECKOr0 00CIeIOBAHUS [T0YB, & TAKXKe C UCIOIb30BaHUEM Pa3pabOTaHHbIX
arpoXMMCIIYKOOd HOPMATHBOB pacxoja MHTATENBHBIX BEINECTB yHOOpeHMH Ha
eIMHUIY OCHOBHOM IPOIYKUUU. banaHCOBO-pacyeTHBIE METOMABI ONpENeNeHHs 103
yIOoOpeHrii Ha IUIaHUPYeMbIi ypoxKail Ha IpHOaBKy ypoxKas.

Cucrema yaoOpeHus BeIyIINX CEIbCKOXO3UCTBEHHBIX KYIBTYP.

AgnanTanus Ol0Ka CHCTEMBI yIOOpeHu# 0a30BBIX TEXHOJIOTMH IIPOM3BOJCTBA
IPOAYKLUHM PACTEHUEBONCTBA K KOHKDETHBIM YCIOBHAM. OCOOEHHOCTH CHCTEMBI
yIOOpEHHs OCHOBHBIX CeTbCKOXO3SHCTBEHHBIX KylIbTyp B ycmosuax [[UP.
Konebanus 3¢GeKTHBHOCTH yIOOpEHUI NPU Pa3IMYHOM YPOBHE MX NMPHUMEHEHUS B
3aBHCHUMOCTH OT arpOMETEOPOJIOTHYECKUX YCHOBHM. JI03BI, CPOKM M CIIOCOOBI
BHECEHMsS MHHEPATBHBIX YIOOpeHUM IIOA BeOylMe CeNbCKOXO3SHCTBEHHbIE
KyJbTYpBl. ATpPOHOMIYECKas, SKOHOMHYECKas U JHepreTHdeckas >(QQEeKTHBHOCTH
MUHEPATBHBIX YIOOpEeHUH.

TexHonorus IPUMEHEHHUS MHHEPANbHBIX yIOoOpeHui. VYipobpenuwsa u
OKpy>KaroIlas cpena.

TpancropTUpoBKa MUHEpAIBHBIX yHOOpeHMA. XpaHeHHE MHHEPaTbHBIX
ymobpenwii. IlogrotoBka ymoOpeHuil k BHeceHuIo. IIpsMOTOYHAs U MepeBaIOYHASL
TeXHOJIOTUs BHeceHHs ynoOpemuit. TexHuka O€30IaCHOCTH U MEPONIPHUATHSA IO
OXpaHe Tpy[a Ipu paboTe ¢ MUHEPATBHBIMU YIOOpeHHAMHY. 3HaUYeHHE yNOOpeHui 1
XMMAYECKMX MEJIMOPAHTOB B COXPAHEHUM U IOBBIMIEHUH IUIOJOPOIMs IOYB, IPH
peKyIpTUBALMYU 3eMeNb. VICIOoNb30BaHKME INPUEMOB XUMHUYECKOH MeENHOpalud H
yooOpeHuit I~ YCTpAaHEHUS  TEXHOIEHHOIO  3arpsA3HEeHds  [O0YB |
CeNbCKOXO03IMCTBEHHON IIPOAYKIUH.

KoHTpoJbHbIE BONPOCHI:

1. XuMHYeCKHUH COCTAaB pacTeHHWH. BiusHue XUMUYECKHUX OJJIEMEHTOB Ha
ypOXKail ¥ Ka4eCTBO CENbCKOXO3SIMCTBEHHOH MPpoAyKIMU. MaKpo- ¥ MAKPOIJIEMEHTEL.
DJIeMEHTEl MUHEPAIHHOTO TIUTAHUS U UX QU3HOIOTHYIecKas POJb B XKU3HU PACTEHHH.

2. BBIHOC 37IEMEHTOB IUTaHus. X03HCTBEHHBIH U OMOJIOrUYEeCKUN BBIHOC, €r0
3aBUCHMOCTh OT IIOYBEHHO-KIMMATHUYECKUX ycioBuid U ymoOpenuil. Kpyrosopor
BEILECTB B 3¢MJICICIIUU.

3. BiausHue BHENIHEH Cpeapl Ha yCBOSHUE IUTATENbHBIX BEIECTB PACTCHUSIMU:
KOHIIEHTpAlWsl IUTATeNBbHBIX BEIIECTB, COOTHOINECHHWE JJIEMEHTOB IIHUTAHUS,
BJIQKHOCTH ITOYBEI, adpaiius, cBet, pH pactsopa.
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4. PacTuTeNnbHAs QUArHOCTHKA MUHEPATBLHOTO MUTAHUS pacTeHui. BaxHewme
IeproE! B MUTaHuy pacTerni. OG0CHOBaHUE TPOGHOr0 MPUMEHEHHs yI00PEHUH.

5. IMoreHmanbHoe B 3PHEKTUBHOE ILIONOPOAUe MOYBEL. Ponb ynoOpenuii B
MOBBIIIEHUY II0YBEHHOIO IUTOAOpOIMs. BiusHME IIUTENBHOTO TIPUMEHEHHA
yHoOpeHuit Ha IUIOJ0PO¥e [0YB U 3D(PEKTUBHOCTE yI00pEHUH.

6. IMormoTuTenpHas CIIOCOOHOCTH IOYBBI, €€ 3HAUYE€HHe IPU B3aMMOIEHCTBUU
IOYBEl C ynoOpewusMu. buomormdeckas ©  XMMHYECKas IIOTJIOTHTENBHAL
CIIOCOOHOCTH TOYBEI M X POJIb PY IPUMEHEHHUHU y100pEHUH.

7. EMKOCTb IIOIVIOIIEHMS KM COCTaB IIOIVIOLIEHHBIX KAaTHOHOB Pa3IAYHBIX
tumoB 1oyB. CrTelneHb HACHIIEHHOCTA II0YB OCHOBAaHMSAMM, BBIYUCICHUE WU
HCIIONB30BAHKE 3TOrO IoKazarels. bydepHas CIOCOOHOCTh IOYBHI M €€ pOJib B
IPaKTUKE HCIIOJB30BAHUSL ynobperuit. IlorenrimansHoe H  3QQEKTHBHOE
IUTOAOPOIUE I0YB.

8. Bunmpl NOYBEHHONW KHCIOTHOCTH, HX XapaKTepUCTHKAa H 3Ha4YeHHEe B
TIpaKTHUKe IPUMEHEHHs yaooperuil. OTHOIIEHHE Pa3IUYHBIX CENbCKOX03SHCTBEHHBIX
pacTeHHil K KHCIOTHOCTHU [IOYBBI, CONEPKAHUIO ATFOMUHHUS U MapraHua.

9. OnpeleneHne HYXITaeMOCTH [I0YB B H3BECTKOBAHUU. Pacyer 103 BHECCHNUA
m3BecTH. CpOKH, CIOCOOBI M TEXHOJOTHMs BHECEHHS M3BECTKOBBIX MAaTEpPHAOB.
OcoGeHHOCTH MPOBEIeHUs H3BECTKOBAHMS B CEBOOOOPOTaX CO THHOM U KapTodenem.

10. Menuopauus cononuos. Omnpenenesre NOTPEOHOCTH B THICOBaHUH.
HopMbl, CPOKH U CIIOCOOBI BHECEHHA MEIMOPAHTOB Ha COJIOHIIOBBIX II0YBAX.

11. Kpyrosopot azota B 3eMienenuu. [IyTu npeqoTBpamieHus ero noTepsb.
Knaccupukamyss a30THBIX yOOOpeHMi, cmocoOel uXx monydeHus. HutpaTHble
yIOOpeHus, COCTaB, CBOWCTBA, OCOOEHHOCTH UX IPUMEHEHHU.

12. AMMOHUIIHAs CeluTpa, CBONCTBA M IPHMeHeHHe. TBeplble aMMOHHUHBIE
yooOpeHHs, uX cBoiicTBa M IpuMmeHeHue. JKuIkue aMMuadHble yXOOpEHUS,
0COOEHHOCTH MX UCIIOJIB30BaHHS.

13. Hcnonp3oBaHue aszoTa YIOOpeHHMH M €ro IpeBpallleHHe B IIOYBE.
DdheKTUBHOCTD a30THBIX YNOOpPEHMH B pasiMYHbIX IOYBEHHO-KIMMATUYECKHUX
30Hax cTpaHbl Mcrounuku dochopa it IUTaHus pacTeHui. Biusuue pocdoproro
IIUTaHUA HA UX POCT U Pa3BUTHE.

14. Ceippe mmsa mpoussozctBa (ochopHEX ynobpenmi. Kiaccumpuxars
dochopHEIX ymoOpeHM: ¥ HX acCOpPTUMEHT. Bunpl cymepdocgara, CBOWCTBA U
NpUMEHEHHE.

15. JlumonnopactBopuMble (ochaThl, CBOMCTBA M YCIOBHS IPUMEHEHUS.
dochopuTHAsT MyKa, CBOMCTBA M IpuMeHeHHe. HOpMBI, CDOKH U CIIOCOOB! BHECEHES
docdopusix ymobperuil. DddekTuBHOCTE GOCPOPHBIX TYKOB B PasIUYHBIX 30HAX
CTpaHBL.

16. XapaKkTepuCTHKa KaIMAHBIX MECTOPOXIECHMH. ACCOPTHMEHT KalHMHHBIX
yno6penuii. Kitaccuukamust KaTuiHBIX yI0OPEHUH, X CBOWCTBA ¥ IIPUMEHEHHE.

17. ®uznonorudeckas pojb 6opa ¥ MOJIHOEHA B XKU3HK PacTeHUH. bopHbIe 1
MONHOEHOBEIE yIOOpEHHs, 03Bl ¥ CIIOCOOBI MX BHeceHMs. LIMHK, Meb 1 UX POJIb B
KU3HM pactenuii. J[03bl, CIIOCOOBI M YCIOBHS NPHMEHEHUS LUHKOBBIX M MEIHBIX
yInoOpeHun.



8

18. Kiaccubukarus KOMIUIEKCHBIX yAOOpEHMM, HX arpoXMMHYecKas u
sKoHOMMUecKass oleHka. CoxHble yHOOpEeHMs, UX CBONCTBA M IIPUMEHEHHE.
ClI0’XHO-CMEIIaHHbIE ¥ CMEIIaHHbIe YAOOpEeHMs, WX CBOWCTBA U IIPUMEHEHME.
Oco0eHHOCTH TYKOCMEILIEHUS.

19. Ponp opraHudeckux yOOOpeHUN MO IOBBIIIEHHS YPOXKAMHOCTH
CEJIbCKOXO3IMCTBEHHBIX KYyJNbTYp M IUTOJAOPOAUs IIOYBBL. Pecypchl yBenudYeHHUsS
IPUMEHEHUs] OpraHu4eckux ynoOpeHudl B crpaHe. [loICTHIOYHBIM HaBO3.
XUMUYECKHM cOCTaB MOACTHIOYHOro HaBo3za. CrocoObl XpaHeHHs HaBo3a M HX
OIICHKA.

20. Cucrema yaoOpeHus 03UMOM MIIEHULIBL.

21. Cuctema ymoOpeHus SIpOBBIX 3€pHOBBIX KyJIBTYP.

22. CucreMa ynoOpeHus 3epHO0000BBIX KYJIBTYP.

23. Cuctema yaoOpeHus KpYIISHBIX KyJlbTyp.

24. Cuctema ynoOpeHHs caXapHOM CBEKJIBI.

25. Cucrema ynobpeHus OACOIHEYHHKA.

26. Cuctema ynoOpeHus KyKypy3Bl.

27. CucreMa ynoopenus kaprodes.

28. Cucrema ynoOpeHus B OBOIIHBIX CEBOOOOPOTAX.

29. Cuctema yaoOpeHus caloB U SITOTHUKOB.

30. Cucrema mpuMeHeHUs yaoOpeHui u ee 3agadu. ['omoBele M KajleHIapHEIE
IUTaHBl BHECEHHS YyIOOpeHMi. ArpoxXuMuUeckoe oOcienoBaHHE I10YB, 3HAaYEHHUE
arpOXUMUYECKHMX KApTOTpaMM Ip¥ pa3paboTKe CUCTeMBI IPUMEHEHHs yI00pEHHH.

Pexomenayemasi JTuTepaTypa
a) OCHOBHAs JMTepaTypa:

1. Arpoxumust /B.A. Sromun, F0.JI1. XKykos, B.1. Ko63apenko. — M.: KonocC,
2002, 584c.

2. IMpaktuxkym no arpoxumud /b.A. Sromun. — M.: Arponpommusgar, 1987,
512c¢.

3. ITpaktuxym mo arpoxumuu /A.C. Panos. — M., 1985.

4. Cucrema ymobpenus /Edpumor B.H., Jouckux M.H., Ilapesko B.IL. — M.:
KomnocC, 2003, 320c.

0) DomoJHHTENbHAS JIUTEpaTypa

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

2. Arpoxumust B okpyxaroreit cpene /9. Xaitaum, X. Ilayke, I'.JI. Harens, /1.
Xaiizen. - M.: Komoc, 1979, 375c.

3. Buonpemnapatsl, ynoopenus u ypoxait /3asnmua A.A. — M.: BHHUHA, 2005,
302c.

4. CrpaBOYHEK [0 OpraHu4ecKuM ynoopeHusM /Bacuiases B.A., @ununmosa
H.B.- M.: Pocarponpomuzaat, 1989, 255c.

5. Opraunyeckue ymobpenus /Ilonos ILJ., Xoxmos B.M., Eropos A.A,
Hosuxor M.H. u np. - M.: Arponpomusnar, 1988, 207c.

6. JKusnp pacrenuii u ynoopenus /Illtepan B.K. — M.: MockoBckuit pabodui,
1981, 240c.
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7. Arpoxumusi, oumonorus u sxkonorus moyssl /Munees B.I'., Pemne E.X. - M.:
Pocarponpomusnar, 1990, 206c.

8. Xummusamus 3emienenus u npuponHas cpena /Munees B.I. — M.:BO
«Aropomuzgat», 1990, 287c.

9. buonorndyeckoe 3eMieieNnde U MUHepalbHble ynoopenus / Munees B.I',
Hebpeuenu b., Mazyp T. — M.: Konoc, 1993, 415c.

10. Ilnomoponuve u palMOHATBPHOE HCIIONB30BAaHUE II0YB bearoponckon
obnactu /Conosuuenko B.JI. — benropoa: Otuuii kpaii, 2005, 292c¢.

11. Arpoxumus B Poccun /Illeymken A-X, CerueB B.I'. — Maiixor, 2006, 726c¢.

12. JInarHocTHKa MUTAaHUSA CEeTbCKOXO03IHCTBeHHBIX KyapTyp /B.B. Llepnunr. —
M.: Arponpomusnar, 1990, 235¢.

13. Ilnmomopommue arponanmmadroB lleHTpanbHO-UepHO3EMHOM  30HBI
/Kornsposa O.I'., YBapos I'.1., Kotnspora E.I'. — benropoxn, 2004, 277c.

14. JL.B. Kypymox. KoHTpoibHEIE BOIIPOCH! ¥ MPO(eCCUOHATIBHBIE CUTYalNU
IV CTYIEHTOB 3 Kypca arpoHomuueckoro daxynsrera / Kypymoxk JI.B. - benropog,
2000, 14c.

15. Mcnonp30BaHue COJIOMEI B cenbckoM Xxo3siictse /ABpos O.E., Mopos M.3.
— JI.: Konoc, 1979, 200c.

16. Opranudeckue yonoOpeHUs B MHTEHCHBHOM 3emienenuu /BacunseB A.B.,
JykesauukoB UL.H., Munees B.I'. — M.: Konoc, 1984, 303c.

17. KypcoBoe u IUWILIOMHOE IIPOCKTHpOBaHME IIO CHCTEMe YIOOpeHUs
/Jouckux M.H. — M.:KonocC, 2004, 142c.

18. C.A. Jluuykos /CucremMa mnpuMeHeHus ynoOpenuil. Metogudeckue
yKa3aHusAd U paboyas TeTpadb UL BBEIOJHEHUS KypcOBOM pabOTBl IO arpOXUMUM.
JIunyxos C.JI. — benropon, 2006, S1c.

19. JLB. Kypymok /KadecTBeHHBI aHaNM3 MHHEPAIBHBIX YIOOpEHU.

MeTtonuueckre yKa3aHus [0 BBIIOJHEHHIO JTA00paTOPHO-IPAaKTUIECKHX paboT 1o
arpoxumuu. — benropon, 1999, 22c¢.

B) mepuUOAHYeCKHEe H3JaHUus (MKypPHAJIbI):
Arpoxumus

3emMienenue

3epHOBEIE KyNbTYPHI

CaxapHas cBekJia

MexayHapOIHBINA CeIbCKOX03MCTBEHHBIN KypHAa
AIIK: DxoHOMUKA

Hoxmagsr PACXH

Hoctmxenus Hayka U TexHuka AITK

0 Hoes tho oW o=

) HHTepPHeT-pecypcehl

- Hayunas snexkrponnas 6ubmoreka - http:/elibrary.ru/defaultx.asp

- DOnextponnas bubnamoreka Poccuiickoit rocynapcreennoi 6udnuorexu (PI'b) -
http://elibrary.rsl.ru/

- Muposas nudposas dudbmuorexa - http://www.wdl.org/ru/
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[Tyonuanas DnextponHas bubnuoreka (001acTH 3HAHUSA: TyMaHUTapHbIE U
eCTeCTBeHHOHay4HbIe) - http://lib.walla.ru/

OnextponHas oubmmoreka IQlib (o6paszoBarenbHble U3NAHUS, TEKTPOHHBIE
yUeOHUKH, CIIPAaBOYHEIE U Y4eOHBIe Toco0wmst) -http://www.iglib.ru/
DnextponHas 6ubnmuoreka Cankt-IleTepOyprckoro rocy1apcTBEHHOIO
MIOJTUTEXHUIECKOTO YHUBEpCUTeTa (MeToANYecKas 1 yyeOHas IuTeparypa,
co3maBaeMas B aJieKTpoHHOM Bue aBTopamu CIIOI TY mo npoduiro
00pa30BaTeIbHON U HAYYHOH! NEeSITeTbHOCTU YHUBEPCUTETA) -
http://www.unilib.neva.ru/rus/lib/resources/elib/

Hayunas 6ubnuoreka MI'Y nmenu M.B. JlomoHocOBa
http://www.nbmgu.ru/

Onextponnas 6ubnuoreka Gonna «KOAID (pyopuku: CnpaBodHas
nutepatypa, Texamdaeckas mureparypa ('OCTer, OCTrL, TY, ISO
HopmatuBHO-cripaBouHas nHpopMaLusi. XyI0KECTBEHHAs IUTepaTypa) -
http://koapp.narod.ru/russian.htm

EnviHOe OKHO JOCTyIa K 00pa3oBaTenbHBIM pecypcaM. bubnuoreka
(OnexTponHas 6UOIHOTEKa YIeOHO-METOIUYECKON IUTEePaTypHl I OOIIero u
npodeccroHanbHOro 00pasosanus) -http://window.edu.ru/window/library

A) uHGpOpPMaHOHHbIE CIIPABOYHHKH
- Karayor anekTponHsix 0ubnuotex Library.Ru -
http://www.library.ru/2/catalogs/elibs/
- Kumwxknas mouckopas cuctema - http://www.ebdb.ru/
- Tlouck 3JIeKTPOHHBIX KHUT - http://www.poiskknig.ru/
- OnexTpoHHble OubnuoTeku: Karanor cchuiox -
http://ison.ioso.ru/library/electron.htm
- Jly4mwe snekTponHble OubnuoTexu: Karanor -
http://old.russ.ru/krug/biblio/catalogue.html
- Google mouck KHUT - http://books.google.ru/




