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HPOI'PAMMA
BCTYIIUTENIEHBIX UCITBITAHUMN 110 CIICITHAIIBHON JUCITUILINHE
IUIsl MOCTYNAKLIKUX HA 00YUYEHUE N0 POrpaMMaM OATOTOBKUA HAYYHO-
MeAArornyeckux Kaapos B acnipantype B 2018 roay

Hanpasnenue noarotorku 35.06.01 Ceabckoe x0351iicTBO
HanpaeneHHOCTH MOATOTOBKH (TPODHITE) ATPOXUMHS

[Ipeamer, OOBEKTHL U METOAbLI ArpOXUMMH, CBA3b €€ C APYrMMU HAYKAMM.
Kparkas HCTOpuUs pa3BUTHS YUCHUSI O TUTAHWH PACTEHUH W MPUMEHEHUH YIOOPEHUH.
JIL.H. TIpSHUAIIHUKOB — OCHOBOIIOJIOKHUK OT€YECTBEHHON HAYYHOU arpOXUMUYECCKOM
WKOJbL. [IpUMEHEHME OpPraHuYeCKMX M MHHEPANbHbIX YAOOPCHUH KaK pellarolee
CPEACTBO BMEIIATENIBCTBA B KPYTOBOPOT MUTATENBHBIX BEIICCTB B 3EMITCACITHH.

3HaueHne yI00PeHUH K XUMUYECKOM METTMOPALIAH B YBEITMYEHHH ITPOU3BO/ICTBA
KaueCTBEHHONH M O€30MacCHOM CENbCKOXO34HCTBCHHOH MPOAYKLMM, COXPAHCHUH H
[IOBBIIIIEHUH TUTOI0PO/ M I0YB. Pa3BUTHE H COBPEMEHHOE COCTOSIHHAE IIPOM3BOICTBA U
OpUMCHEHHS yaoOpeHuii B mupe, Poccuun. CBsi3b YPOBHA NPUMEHEHUS YI0OPEHUH C
VPOXKANHOCTBIO CEITBCKOX03AHCTBEHHBIX KYIIBTYP.

IIuranue pacTEHUM U IyTH €ro PETYIIMPOBAHUS.

Copnepxanue BOAbL U CYXOro BeLECTBA B pacteHusax. Coaep;kaHue B TBEPAOH
YaCTH YpOKasd CEITbCKOXO3SHCTBCHHBIX KYJBTYP  OPTaHWYECKHX COCIWHECHUMH,
OIPEACTSIONINX €70 KAYE€CTBO. DJIEMEHTHBIN COCTaB pacTeHU. [IoHATHE O THXKENBIX
MeTauax. OTHOCUTENBHOE COACPYKAHUE a30Ta U 30JIbHBIX ANEMEHTOB B OCHOBHOW U
MOOOYHOH TPOAYKUMU OCHOBHBIX CENBCKOXO3SAWCTBEHHBIX KYyNbTYp. H3meHenue
COCTaBa PACTCHUN M KAUECTBA YPOXKas B 3aBUCUMOCTHU OT YCIIOBHI BHEIIHEN CPEIBI U
PEXKUMA MUHEPAJILHOIO NUTaHUA. Bo3ayluHoe nutanue pacteHuin. KopaeBoe nuranue
pacteHuil. CBs3b TIOTJIOIIEHHWS U YCBOECHUS THTATENIBHBIX BEIIECTB PACTCHUIMH C
nporieccaMu  (pOTOCHHTE3a, JAbIXaHWs KU OOMEHa BemecTs. Bimsuue QakTopos
BHELITHEH Cpeabl (adpaiiu, YBIAXKHEHHS, TEMITEPATYPHOTO PEKUMA, KOHLIEHTPAIlUH U
COOTHOLIEHMSI COJIEH, PEAKIIMY ITOYBCHHOI'O PACTBOPA) HA MOTJIOIEHUE TUTATEIBEHBIX
BCLUECTB PACTCHUAMU. Y PABHOBCLIEHHOCTb NMTATEILHOIO PAaCTBOPA, CUHEPIU3M H
aHTaroHmu3Mm. HM30HMpaTenbHOEC TIOTJOMICHUE PacTEHHAMH WOHOB, COJACPIKAIINX
HEOOXOIMMBIE DJIEMEHTHI ITUTAHMUSI.

duznonoruyeckas peakuus coneil. TpedoBaHus pacTCHUN K YCIOBUSIM MUTAHUS
MO TIEPUOJAM POCTA U PA3BUTHSI, TIOHATHE «KPUTHUYECKOTO» TIEPUOAA MUTAHUS U
«MAKCHMYyMa» IIOTJIOIIEHUs. bHOIOTMYECKUN M XO3SAHCTBEHHBIN BBHIHOC JJIEMEHTOB
IIMTAHUS CEIILCKOXO3ANCTBEHHBIMU KYJbTYPaMHU, COOTHOLLUEHUE B BbIHOCE OCHOBHbBIX
IEMEHTOB MUTAHWS, XO3SMCTBEHHBIN BBIHOC HA €AMHUIYY OCHOBHOW MPOAYKIANA H €
VPOKasIMU C.-X. KYJIBTYP.

BusyanpHas  gMarHocTMKa B COYETAHMM € (DEHOJIOTMYECKMMH W
OMOMETPUYECKAMH HAOMIOACHUAMHI. X UMHUECKAs TMAarHOCTHKA 00ECTICUEHHOCTH C.-X.
KYJbTYP 2JA€MEHTAaMH MUHEpaIbHOro nuTaHus. OTOOp pacTUTENbHBIX Mpod npu
XUMHYECKON NHMArHOCTHKE TIUTAHWS CEITbCKOXO3SHCTBEHHBIX KYJIBTYP. JKCNpece-
METO/IbI TKAHEBOHU AMArHOCTUKY /UL ONIPEAENIEHNUS NOTPEOHOCTH K BECEHHEN a30THOH



MOJKOPMKE O3MMBIX 3€PHOBBIX KYJIBTYP. MeToasl ()YHKIIMOHATBHOW IMArHOCTHKH.
[ToHATHE O KOMMIEKCHON AMArHOCTUKE MUHEPATIBHOTO MUTAHUA KYJIBTYD.

[ToyBa Kak UICTOYHWK MIUTAHWS PACTEHUHU U Cpeaa TPaHCHOPMAIIHH.

Ponb ra3oBoi, xuakod u TBepaod (asbl NOYBbL B NUTAHUU PACTEHUHA WU
TpaHchopmauuu yaoOpeHuH. MuHepanbHas ¥ OpraHMYecKas 4acTW TMNOYBbl Kak
WUCTOYHWKH 3JIEMEHTOB THTAHUS PAcTEHWil. POk OpPraHMveckoro BEHIECTBA B
HOMIOTUTEJILHOR CIOCOOHOCTH M ILIOAOPOAUM [OYB. POnb pas3auuHblX BUAOB
MOrMIOTUTENBHOH CMOCOOHOCTH MOYB BO B3aUMOACHCTBMU C YIOOPEHUAMH W B
MATAaHWH  pacTeHWiH.  [IOYBEHHBIH  TOTJIOMIAMOIIMI ~ KOMIUIEKC,  OCHOBHBIE
3aKOHOMEPHOCTH OOMEHHOIO MOIJIOLIEHUS KATUOHOB, EMKOCTDb MOTJIOILIEHHS U COCTaB
MOMOLEHHBIX KATHOHOB Y Pa3HbIX MOUB.

Peakuwst MOYBHI, aKTHBHA W MOTEHIHAIbHAS KHUCIOTHOCTh W IICTOYHOCTB.
Buabl noTteHUMAnbHOW  KUCJIOTHOCTM [OYBBL, CTEHNEHb HACHILICHHOCTH I10YB
OocHOBaHUAMHU. bydepHas cnocoOHOCTL MOuB. 3HAYEHHE ATHUX ArpOXMMHYECKUX
CBOMCTB U IIOKA3arTe/eH NPUA OLECHKE HYXXIAEMOCTA B XUMHUYECKOW MENMOpaumy,
MOABMIKHOCTH M AOCTYMHOCTH PACTEHUAM 3NEMEHTOB nHTaHusa. CoaepiaHue M
JOCTYTTHOCTh JIEMEHTOB TIMTAHWS PACTEHUSIM B CHCTEME CBOWCTB M TAPAMETPOB,
onpeessiiouX wioaopoaue noys. [loHsarue O nmoTeHUMAILHOM U IPPEKTUBHOM
naogopoaud. Banooe coaepxkaHue W (opMbl azota B nouse. [lpouecchl
MUHEPATIM3AIMN  OPraHWYECKOTO BEIICCTBA, AMMOHHU(UKAIUA, HUTPHUPUKAUMS W
aeHutTpuduranus. Azorduxcauus B nouse, cuMOUOTHYECKAs a30T(ukcalus a3ora
0000BbIMU. HeoOMeHHas (mkcauns ammoHus. Coxpepikanve n opmbl docdopa B
nmo4uBe. POk XUMUYECKOTO MOTJIOMIEHUS B TTPEBPALIEHUSIX W TIOABWKHOCTH (pocopa B
nouse. Coaeprkanue U GpopMbl Kajiusl B IOYBAX, JOCTYIMHOCTb €r0 PACTEHUSAM.

Arpoxummuueckoe 00CIea0BaHWE MOYB AN OUEHKH MX 3PPEeKTUBHOro
WIOAOPOaMs. [ pynmUpoBKAa MOYB TO CTEMEHHW KHCIOTHOCTH W COAEPYKAHMIO
HOABIWKHBIX (OPM IUTATE/IBHBIX BELIECTB. AIPOXUMHYECKME KapTOIPaMMbl U
nacnopra mojed. MeCTo M 3HAUEHWE arpoOXMMHUYECKOro OOCIENOBAHWS MOYB B
CUCTEME AarpodKOJOTMUYECKOI0 MOHUTOPUHIA U CEPTUPUKALMM IOUB 3EMENbHBIX
yYacTKOB. ATNpOXMMHUECKAs XapaKTePUCTUKA OCHOBHBIX THUIMOB MOYB. ACPHOBO-
MOJA30MUCTBIX, CEPBIX JIECHBIX, OMOMA30JCHHBIX, BBIIICTOUYEHHBIX W THITHYHBIX
UEPHO3EMOB, OOBIKHOBEHHLIX U IOXKHBIX UYEPHO3EMOB, KalUTAHOBBLIX [OYB.
CopepikaHue rymyca, peakumsi, €MKOCTb TMNOMIOLWEHHS M COCTaB MOMMOLUCHHbIX
KaTHOHOB, BAJIOBHIN 3amac a3ora, pocdopa u Kanmms, 00ECMEYCHHOCTE TTOABWKHBIMA
¢opmamu nuTaTeNbHbIX BEWECTB, [IOYBEHHO-ArpOXMMHUYECKUE W KIMMATUUYECKUE
YCIOBUA TPUMEHEHUS YAOOPEHN. XapakTepUCTUKA 0OLIETO COCTOSHHS 3EMENBHOTO
dorma benropoackoi 0o0macTH MO Pe3yabTaTaM MOHHMTOPUHTA arpOXWMHYECKHX
CBOMCTB M IU1I0A0POAUsS IOYB.

XuMHuecKas MenMopaums nous.

BzaumMoneicTee W3BECTH € TIOYBOH, MHOTOCTOPOHHEE TIOJIOXKUTEIIBHOE
BIUSIHUE MW3BECTKOBAHUA Ha (usnueckue, GU3NKO-XUMUUYECKHE MU OWONOrMYECKHE
CBOMCTBA MOYBHI, €€ MHAILIEBON PEXXUM. POlTb XUMHUYECKONH METHOPAIIMK KUCITBIX TIOYB
B IOBBILIEHUU YPOXKAMHOCTU KYJbTYP U 3PPeKTUBHOCTH ya00peHuid. OnpeneneHue
HEOOXOAMMOCTH W3BECTKOBAHMS W 103bl M3BECTH B 3aBUCHMOCTH OT CTEMEHW



KUCIIOTHOCTH TIOYBBI W TPAHYJIOMETPUUECKONO COCTaBa TIPU OCHOBHOM U
NOAJCP)KUBAIOILEM  M3BECTKOBAHMM, a Takke MPOBEACHUE  OUYEPEIAHOCTH
M3BECTKOBAHHWA, 703 W MECTa BHECCHWS HM3BECTH B 3aBUCHUMOCTH OT COCTaBa W
MIOCJIE/IOBATENILHOCTH  KYJIBTYP B CeBooOoporax. JUIMTENBHOCTH  NEHCTBHS
M3BECTKOBAHMA. [lpOMBILICHHBIE HW3BECTKOBLIE yA0OpeHMs M TpeOOBaHMA K HX
KaueCTBY.

ATpOTEXHUYECKHE TPEeOOBAHMS TPU  NPOBEACHHUM  HM3BECTKOBAHUS W
SKOJIOMMYECKUE OTNPAHUUYEHMSL, OCOOCHHO MPH UCIOJL30BAHUM MECTHBIX MATEPUATIOB U
OTXOJO0B TPOMBIIIJICHHOCTH. PONb M3BECTKOBAHWS B CHCTEME MPUPOJAOOXPAHHBIX
MEPONPHUATHN JUISL CHIDKCHHUS 3arpsA3HEHUsT CEJILCKOXO3SIMCTBEHHON IPOAYKIIUA
TSOKEIBIMH  METAJIAMH M APYruMd  TokcukaHTamu. CrnocoObl  MENMOpauuu
COJTOHLOBBIX TIOYB B 3aBUCUMOCTH OT COJACP:KAHWs B HUX TMOMIOLICHHONO HATPHUs U
[JIyOWHBI 3aJIETAHUST COJIOHIIOBOIO TOPU30HTA. B3aumMoJeHCTBUE THIICA C TOYBOW.
Pacuer m03 runca mo coACpKaHUIO MOIVIOWICHHOrO HATpus B Mo4Be. Marepuabl,
OPUMEHSEMBIC  JUISL  THICOBAHUSA. ATPOTEXHHYECKHE W ArpO3KOJIOTUYECKHUE
TpeOOBaHMS. NPU MPOBEACHWM TMICOBAHUSA.  DKOJOTMYECKME OrpPaHUYCHMs NPH
MPOBEICHUH THTICOBAHMS.

A30THBIE yI00OpEHUS.

DOpMbI TBEPABLIX U KUAKUX MUHEPATbHbIX Y100peHui. DU3MKO-MEXaHUUECKHE
colictBa ymoOpernii. CepTudukanys MUHECPATBHBIX YA0OpEHHUNH. ACCOPTHMEHT
a30THBIX yI00peHuii u crocoObl ux nosiydeHust. Cocras, CBONCTBA, B3aUMOICHCTBIE
C MOYBOH M OCOOCHHOCTM MNPUMEHEHHST OCHOBHBIX (DOpPM TBEPAbIX A30THBIX
ynoOpenuit. XXuakue ynoOpeHus, WX coCTaB, CBOWCTBA, MPEBpAIEHHE B TIOYBE M
npumeHenue. baianc azora B 3emnenenuu. [[pueMel CHUKEHUSI IOTEPE U ITOBBIIIIEHUE
3 HEKTUBHOCTH A30THBIX YA0OpEeHUH. PermaMeHThl U HKOJIOrHYECKME OrPaHHYCHUS
MPY UCTIOTBE30BAHNH MUHEPAITBHBIX YAOOPEHUH.

@ocpopHbIE yA0OPEHHUSL.

CeipeeBast 6aza, cmocoObl MOTYUYCHUS U aCCOPTUMEHT (PocHOpPHBIX yA0OpEHWIA.
CpoiicTBa OCHOBHBIX (POCHOPHBIX YHAOOPEHMIA, B3aUMOJCHCTBME HMX C IIOYBOM M
npumeHenue. Cynepdocdar npocroii v apoiHoi. [Ipeuunurar, TOMAacCLLIAK.
docpoputoBanre KUCTHIX TOUYB. [IpreMbl MOBBITIICHAS 3(PPEKTUBHOCTH POCHOPHBIX
yno0opennit. IPHEKTUBHOCTh JIOKAIBHBIX CHOCOOOB BHECEHMS BOJOPACTBOPUMBIX
(pochopcoaepkalunx yaoOpeHui, BHOCUMbIX A0 IOCEBA U NPUIIOCEBHOrO yA0OPEHUSI.
ATPOTEXHWYECKHE W SBKOJOTMYeckhe  TpeOOBaHWA  MpPH  MPUMEHEHUH
dochopcoaepkaumx yaoOpeHuil.

Kanuiinble ynoopeHus.

CoIpbeBas ©aza, cmocoObl TOJNIYUYCHUST U aCCOPTUMEHT KaJIMHHBIX yI0OpEHUi.
CocraB M CBOMCTBA OCHOBHBIX KanuiHbIX ynoOpenuil. Kammii xmopucterii, 40%
KalMiiHas COJlb, KaJlMMAarHe3us, KaJlui CEPHOKMUCIbIA. Chlpble KAIMAHbIE COJIM W
MECTHBIE KaJIMH COJAEPXKAIIME MATEPHANBI, HKOJIOTHUECKAE W SKOHOMHUYECKHE
OrpaHU4CHMA WX MPUMEHCHUS. [IpeBpallcHue KaluiHbIX yA0OPEHUI B MOYBE U HX
mpuMeHeHne. Ponb KamuiHBIX yAOOPCHWM B TOBBIMICHWW YpoXKash M KauecTma
OPOAYKIIMH, YCTOHYHMBOCTH C.-X. KYJBTYP K HEOIArONpUATHBIM U CTPECCOBBIM
ycaoBusaM. «KanuveBas Tepamus» [OYB HA  TEPPUTOPUAX, NOJABEPriuMxcs



PaIMOAaKTUBHOMY 3arpsA3HCHWIO, JUISL CHWKEHWA MOCTYIUICHUs 1ue3us-137 B
PACTEHUEBOAUECCKY O MPOAYKLHIO U KOPMA.

MukpoynodpeHus.

Ycnoeust 3(pPEKTUBHOTO TPUMEHEHHS MHUKPOIJIEMEHTOB, ATPOXUMHYECKOE
00C/IeI0BaHUE NOYB HA COAEPIKAHUE AOCTYMHbIX PACTEHUAM (POPM MHUKPOJIEMEHTOB,
BO3paCTaHNWE JIOJTH MUKPOYMOOpeHHH B TIOBBIIICHUH YPOXKAWHOCTH W KadyecTBa
IPOYKIIMH TPU MHTEHCU(HMKAITMUA TEXHOJIOTHH BO3ACTBIBAHUS KyabTyp. KOHTpOIIb 32
HAKOMJIEHUEM TSDKEJbIX META/UIOB, UCMOJb3YEMbIX B KAaUECTBE MUKPOYAOOpPEHUI B
MOYBaxX M PaCTCHHUSX.

KomiuiekcHbie yaoOpeHus..

ACCOPTUMEHT CIOXKHBIX yA0OpeHUi. AMMOGBOCHL, HUTPOPOCH U NUPOPOCKHU.
Hutpoammodocel u  Hutpoammodocku. Kapboammodockr U kapdoaMModockw.
Kunkune KOMIUIEKCHBIE yIoOpeHus. CrnocoObl MOJMYyUECHUS CIIOKHBIX — yIOOPECHMIA.
ATpOHOMMYECKass M DKOHOMHYECKas 3(PPEKTUBHOCTb MCMOJL30BAHUS CIOXKHBLIX U
CMEIIAHHBIX MUHEPAIBbHBIX y100peHuii. [IpaBuia TyKOCMENIEHUS, arpOTEXHUYECKUE
TPeOOBAHHA K TYKOCMEIICHUIO.

Opranndeckue yaoopeHus.

CocTaB TBEPIBIX U KUJKUX BBIICTICHUH KMBOTHBIX. [ [0ICTUIOUHBIN HABO3, €T0
BbIXOJ1, COCTAB U y10OPUTENIbHAA LEHHOCTh B 3aBUCMMOCTHU OT MOACTHIIKM, BUAA CKOTA,
yCIOBUI KOpMAEHUS. [Tporiecchl, MPOUCXOAAIINE TPU PA3IOKEHUHN Haro3a. CrocoOb!
XPaHCHHWs HABO3a. XPAaHCHUE HaBo3a B mradensx. J[elcTBUE HAaBO3a HA MOYBY H
pactenus. CpeaHee coAEpKaHuE OCHOBHbBIX JIEMEHTOB MUTAHUS B OJIYNEPEHPEBILEM
HaBo3e KPC W WX WCMONb30BaHWE PACTCHUSMH TMPH TIPIAMOM JCHCTBHM HaBO3a B
nocnencicTeuu. IPHEKTUBHOCTE U OCOOCHHOCTH ITPUMEHEHUS HABO3Aa B PA3IIMYHBIX
MNOYBEHHO-KJIMMATHYECKUX YCIOBUAX. J03bl, CPOKM BHECEHUS W INyOMHA 3aA€IKH
HaBo3a B Mo4By. becnoacTuimounslif HaBo3. Ero coctas v yaoOpuTENbHAS IEHHOCTS.
OcoOeHHOCTH TIPUMEHEHUS W DKOJOIMUeCKHe orpaHudeHus. CpOKM BHECEHHS W
cnocoObl 3aaenku. HaBo3Has >kika, €€ COCTaB, XpaHEHHE W MPUMEHEHHE Ha
yno0penue. J[03pl MpU OCHOBHOM BHECEHUM W TOJKOPMKAX, MCIOJIb30BAHUE JUIS
OPUIOTOBJICHUS KOMIOCTOB. [ITHUMIA MOMET, BLIXOJ U COCTAB MOMETA OT Pa3IMUYHbIX
BUAOB TITHLBI, XPaHEHWE W OCOOEHHOCTH TpUMEHeHus.  Tumsl Topda, HX
arpoXMMHUYECKas XapaKTEPUCTUKA U CETbCKOXO03SMMCTBEHHOE UCTIONb3oBaHue. Topdo-
HABO3HbIC, Top(0-HaABO3HO-POCPOpUTHLIE, TOP(PO-KHUIKEBbIC KOMIIOCTBIL.
HeTtpamnunoHHble OpraHWuyeckue yaO0OpPeHHWs, TpeOOBaHWUS K WX KauyecTBY W
OKOJIOTHIECKOM O€30MacHOCTU. 3ejeHOoe yao0penue. Ero posik B 000rallieHun 1moYys
OPraHUYECKUM  BEUWIECTBOM M a30ToM. PacreHus-cmaepatel. CnocoObl  MX
MCIOJI30BAaHUS Ha 3eeHoe yaoopenue. ConoMa kak y1oOpeHue.

TexHomoruss MPUMEHEHUsT TBEPIABIX M JKUJIKAX OPraHMYECKUX YAOOPEHHMH.
ATPOTEXHHYECKUE W arpodKojoruveckue TpeOoBaHUsA. TEXHONOIMYECKHE CXEMbI
BHCCCHUS TBEPABIX W JKHIAKAX OPraHWYECKWX YIAOOpEHHH. DKOJTOTMUYECKHEe W
CAHMTAPHO-TUTHEHUYECKUE TpeOOBaHMA MPH MCMNOJb30BAHMU HETPAAULMOHHBIX
OpPTraHUYCCKHX YIOOPCHHH.

MeTtossl  onpeJieNieHust ONTHUMAJIBHBIX ~ JI03  yA0OpeHuWid  non
CEJILCKOXO03SIUCTBEHHBIE KYJILTYPbI.
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[TonsTHe © cHcTeMe YyAOOpeHUs B XO3sHCTBE, ceBooOOpOTe M TIpU
BO3/E/IbIBAHUM OTAC/BHBIX CENbCKOXO3AMCTBEHHBIX KYJBTYP. 3aJadd CHCTEMBbI
yIoOpeHUs B 3aBUCHMOCTH OT YPOBHS WHTCHCH(DWKAIIMH MPOU3BOJCTBA. YCIIOBHS M
(aKTOPEI, OTIPENETISFOIINE MOCTPOSHUE CUCTEMBI Y00 peHUs. J[03bI, CIIOCOOBI M CPOKH
BHECEHUs yaoOpeHuMii ana oOecnedeHus HauOosee ONaronpusaTHbIX —YCJIOBUHA
MHWHEPAIBHOTO TINTAHUS CEMBCKOXO3SIHCTBEHHBIX KYJIBTYP. METOABI ONpeAcTCHNS 103
y1oOpeHnii Ha OCHOBE TPSMOTO MCIIONIL30BAHUS PE3YJIETATOB IOJIEBBIX OIBITOB H
arpoXuMU4eckoro o0cae10BaHus MOYB, a TAKXKE ¢ UCIOJB30BAHUEM Pa3padOTaHHbIX
arpoxXuMciy k00 HOPMATHBOB pacXxoja TMHTATCIBHBIX BEIIECTB YAOOPEHWH Ha
€MHUIYY OCHOBHOW TPOAYKIMHU. balaHCOBO-PacUeTHBIE METO/bI OMPEISIICHUs 103
yI0OPECHUI Ha ILIaHUPYEMBIH Ypodkaii Ha MPUOaBKY yporKasi.

CucreMa y100peHHs BEAYILHMX CENBCKOXO3AMCTBEHHBIX KYJIBTYP.

Apanranus OJ0Ka CHCTEMBI YI0OpeHHi 0a30BBIX TEXHOJIOTWHA IMPOHU3BOJICTBA
NPOAYKUMU PACTEHUEBOACTBA K KOHKPETHBIM YCIOBUAM. OCOOEHHOCTH CUCTEMbI
y100pEHHUSI OCHOBHBIX CEITBCKOX03SIHCTBEHHBIX KYJIBTYP B yeinoBusix 1 [UP. Konebanus
3O PeKTUBHOCTU yAOOPEHMI NPU PA3IMUHOM YPOBHE X IPUMEHEHHS B 3aBUCUMOCTH
OT arpoMeTeopPOIOTMUECKUX  yCJIOBHH. Jl03BI, CPOKH M CMOCOOBl  BHECCHHUS
MUHEPAJIBHBIX YIOOPEHUM T1OA BEAYIIUE CEIIbCKOXO3SHCTBEHHBIE KYJBTYPHI.
ArpoHOMMUECKAs, DKOHOMUYECKAA U dHEPreThiecKas 3PPeKTUBHOCTb MUHEPAIbHbBIX
yI0OPEHUH.

TexHonorusi NOPUMEHEHUS MUHEPAIBHBIX  yA0OpeHwil. VYnoOpenuss w
OKpy2KaroLas cpeaa.

TpancnmopTHpoBKa MHWHEPATBHBIX YA0OpPCHWH. XpaHCHHWE MHMHEPAJIBHBIX
ynobOpenuii. [loaroroBka ynoOpenuii k BHeceHMO. [IpsaMoTOUYHAs W nepeBaoyHas
TEXHOJIOTUs BHECEHUS ya0OpeHui. TexHunka 6€30MacHOCTH U MEPONPUATHSA 10 OXPAHE
TpyAa mpu padoTe ¢ MWHEPATBHBIMHA YJIOOpPEHWsAMH. 3HAueHWe YA00peHWil u
XUMHAYECKMX MEIUOPAHTOB B COXPAHECHUHU W TMOBBIIICHUM ILIOJOPOMS TOYB, MPH
PEKYNBTHBAMK 3eMeNb. MCMONMB30BaHWE TPHUEMOB XUMHWUECKOW MEMMOpalun W
ynoOpeHuid  Julsl  YCTPAHEHUs  TE€XHOTEHHOTO  3arpsi3HEHWs  TIOYB W
CEIIbCKOXO3SIHCTBECHHON NPOAYKLIMH.

KonTpoJibHbIC BONPOCHI:

1. XUMHUYECKHHA COCTAB PaCTCHUN. BIUSHHME XMMUUECKUX DJIEMEHTOB HA YPOKaii
U KaueCTBO CEIBCKOXO3SUCTBEHHOW TIPOAYKIMKA. Makpo- W MHKDPORJIEMEHTHI.
DNEMEHTH MUHEPATEHOTO TUTAHUS U UX (PU3UOJIOTHYECKAs POJIb B KU3HU PACTCHUMA.

2. BBIHOC DJIeMEHTOB NUTAaHUs. X03HCTBEHHbIM 1 OUOJIOrMYeCKU BbIHOC, €0
3aBUCHMOCTE OT TOYBCHHO-KIIMMATHYECKUX YCIOBWH W yaoOpenwii. Kpyroeopor
BEIIIECTB B 3EMJIEIEIIUH.

3. BnusiHME BHELLHEH Cpe/ibl HA YCBOCHUE MUTATEbHbIX BELLECTB PACTCHUSMM:
KOHLICHTPALWST THUTATEIBHBIX BEIIECTB, COOTHOUICHWE 3JIEMEHTOB  THUTAHUS,
BJIJKHOCTD MOYBLI, aypauus, cBet, pH pacteopa.

4. PacTuTenbHas AMarHOCTUKA MUHEPAJTBHOTO MUTAHWS PAaCTCHWI. BakHelmme
NIEPUO/IBI B IUTAHUK PacTeHU. OOOCHOBaHUE NPOOHOIO MPUMEHEHUS Y A0OPEHHIA.
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5. INotenunansHoe U 3PpPexTiBHOEC NIOAOPOaAME NouBbl. Ponb ynoOpeHuii B
HOBbILICHUM MOYBEHHOrO Maoa0poaus. BinusHue [INMTEILHOTO MNPUMEHEHUS
yI0OpEHUH Ha TTOI0poANE MOUB M HP(PESKTUBHOCTE YAOOPCHUIN.

6. [lomoTuTensHas CIOCOOHOCTE IOUBBI, €€ 3HAYEHUE NPU B3aUMOJICHCTBUN
HO4BbI ¢ YA0OpeHUAMHU. bruosornyeckas U XMMHUUYECKas MONNIOTUTEIbHASA CIOCOOHOCTD
MOYBKI M UX POJTH MPH IPUMEHEHHH YI0OPEHWH.

7. EMKOCTB ITOIJIOIIEHHS U COCTAB IOITIOMIEHHEBIX KATHOHOB PA3IUYHbIX THIIOB
nouB. CTeneHb HACBLILIEHHOCTH MOYB OCHOBAHWSAMM, BbIYMCIICHUE W HUCIMOJb30BAHUE
3TOr0 mnokazarens.  bydepHas cmocoOHOCTE TOYBBI W €€ pONb B TPAKTHKE
UCIONB30BaHus yaoOpenuid. IloreHmansnoe 1 >PpPeKTHBHOE TUIOAOPOUE TTOYB.

8. Buapl OYBEHHOM KMCIIOTHOCTH, UX XaPAKTECPUCTHKA U 3HAYCHUE B MPAKTUKE
NMpPUMEHEHUs y100peHuil. OTHOLICHHE Pa3UUHBIX CEBbCKOX03IHCTBEHHBIX PACTCHHH
K KHCJIOTHOCTH ITOYBHI, COJIEP>KAHUIO AJIFOMHHHS U MaPraHIa.

9. OnpeaencHue HY>)KAACMOCTH MOUYB B M3BECTKOBAaHUM. PacyeT 103 BHECEHUs
n3pecTu. CpOKHM, CIOCOOBI M TEXHOJIOTUS BHECEHHsS HM3BECTKOBBIX MATEPHAIOB.
OcoOEHHOCTU NPOBEACHUA U3BECTKOBAHHS B CEBOOOOPOTAX CO JILHOM MU KapTodenem.

10. Menmmopauns conoHoB. OnpeaeneHue NOTPEOHOCTH B TUTICOBAHHWH.
Hopwmbl, cpoku 1 crtocOOEI BHECEHUS MEJIMOPAHTOB HA COJIOHITOBEIX ITOYBAX.

11. KpyroBopot a3ota B 3emieaenaun. [lyTy npeaoTepailcHus €ro noTepb.
Knaccupukanms a3oTHBIX yAOOpPEeHWH, CrnocoObBl WX TonyudeHus. HutpaTHbie
yI0OpEHUs, COCTaB, CBOHCTBA, OCOOEHHOCTH UX MPUMEHECHHSI.

12. AMMOHHMIHAA CEenUTpa, CBOMCTBA U NpUMEHECHUE. TBEepaAbIC AMMOHMUHbIC
yIoOpeHUs, WX CBOWCTBA W TMpUMEHeHHWe. JKHIAKWE amMMHuayHble YAOOpeHws,
OCOOEHHOCTH UX UCIIOJIE30BAHMSI.

13. Hcnmonb3oBaHue a3zoTa yAOOpEHMI M €ro MpeBpalicHUE B IOYBE.
I(PPEKTUBHOCTE a30THBIX YIOOPEHUIT B pa3iTMYHBIX TOYBEHHO-KIMMATHYECKUX 30HAX
crpanbl. Hcrounwkm ¢ochopa sl nuraHus pacteHuil. Bmmsaue ¢ochopHoro
MUTaHHUSl HA UX POCT U Pa3BUTHE.

14. Ceippe mna npousBoacTBa (ochopubix ymodpenmii. Kiaccudmkanms
(ochopHbIX ynoOpeHUuihk U MX accopTuMmeHT. Buabl cynepdocdara, cBoiicTBa U
NMPUMECHEHUE.

15. JlumonHOpacTBOpUMBIE (hochaTsl, CBOHCTBA M YCIOBHS NPUMEHEHUS.
dochopuTHas Myka, CBOICTBA U NPUMEHEHUE. HOPMbI, CPOKH U CIOCOObI BHECEHUS
(ochoprbrx yaoOpeHnit. SGPeKTHBHOCTE GOCHOPHBIX TYKOB B PA3TWYHBIX 30HAX
CTpaHBHl.

16. XapakTepucTuKka KaluHHbIX MECTOPOXKACHUN. ACCOPTUMEHT KalMHHbIX
ynodpennii. Knaccnpwkanus kanuitHeIX yI0OpPeHU, X CBOWCTBA U MPUMECHEHHE.

17. ®usnonornyeckas pojib 0opa U MOJIMOACHA B KU3HU PAacTeHUil. bopHbie 1
MOJIMOACHOBBIC YAOOPEHHUA, 103bl U CNOCOObI X BHECEHUSA. LIMHK, ME€ab U UX POJb B
KU3HW pacTeHni. JI03bl, COCOOBI U YCITOBUS TIPUMEHEHHUS LIMHKOBBIX W MEIHBIX
y100PEHMUIA.

18. Knaccnpukaumss KOMIIEKCHBIX YAOOPCHWH, WX arpoXMMudeckas W
DKOHOMHYECKAs OleHKA. CTIOKHBIE YI00PEHUs, UX CBOWCTBA U NpUMEHEHUE. CI10KHO-
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CMEUIAHHBIE U CMEIIAHHBIC YI00OPEHUs, UX CBOWCTBA M MpHUMeHEHUE. OCOOEHHOCTH
TYKOCMELIEHUA.

19. Ponp opraHwyeckux yAOOpEeHWH Afis TIOBBIMICHUS  YPOXaWHOCTH
CEJIBCKOXO3SIMCTBEHHBIX KYJIBTYP M IUIOAOPOAMS NOYBHL. PecypChl yBEIWYEHUS
OPUMCHCHUS OPraHM4YecKux yaoOpeHuii B crpaHe. [loACTHIOYHBIA  HABO3.
XUMUYECKUH COCTaB MOACTHIOUHOrO Hapo3a. (CrmocoObl XpaHEHHs HaBO3a W HX
OIICHKA.

20. CucreMa y100peHUus 03MMOMA NIUEHULLbI.

21. CucteMa ynoOpeHHUsT SPOBBIX 3€PHOBBIX KYJIBTYP.

22. Cucrema yo0penus 3¢pHOO0000BEIX KYJIBTYP.

23. CucteMa ya00peHHs KPYISHBIX KYJIbTYP.

24. CucteMa yaoOpeHUs caxapHO# CBEKITHI.

25. Cucrema y00peHUs IOICOJIHEYHHKA.

26. CucteMa yaoOpeHHs KYKYPY3bl.

27. Cuctema yo0penus kaprodens.

28. Cuctema yaoOpeHus B OBOIIHbBIX CEBOOOOPOTAX.

29. Cuctema ynoOpeHUs Caa0B U STOAHUKOB.

30. Cucrema nipuMeHEeHUs yI0OpeHuit u ee 3anaun. ['010BEIE W KaJeHAapHBIC
IUIaHbl BHECEHUA YAOOPEHHH. ArpOXHMMHUYECKOE O0OCICI0BAHUE MOYB, 3HAYCHHE
arpOXUMHUYECKUX KapTOrpaMM MPH pazpaboTKE CHCTEMBI IPUMEHEHUS YIOOPEHUH.

Pexomenayemasi Jureparypa
a) OCHOBHASI JIUTEpaTypa:

1. Arpoxumus /B.A. Slronun, FO.11. Kykor, B.1. KoG3apenko. — M.: KomnocC,
2002, 584c.

2. IpaxTtukym 1o arpoxviMnn /B.A. SIronun. — M.: Arponipomusaar, 1987, 512c.

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

4. Cuctrema ynodpenus /E¢umor B.H., Jonckux WM.H., Llapeuko B.I1. — M.:
KomocC, 2003, 320c.

0) 10MOJTHUTE/ILHAS JIHTEPATYPa

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

2. Arpoxumus B okpyxatoiueii cpeae /9. Xainuu, X. Ilayke, I'.J1. Harens, /.
Xaitzen. - M.: Koioc, 1979, 375¢.

3. buonpenaparsl, ynodpenus u ypoxaii /3aenun A.A. — M.: BHUHA, 2005,
302c.

4. CopaBOYHHK II0 OpraHuueckum yjao0penusim /Bacunbes B.A., Owmnmnosa
H.B.- M.: Pocarponpomu3zaar, 1989, 255c¢.

5. Oprannueckne ynoOpenusi /TTomoe [1.]1., Xoxnoe B.M., EropoB A A,
Hosukos M.H. u ap. - M.: Arponpomusnar, 1988, 207¢.

6. 2Kuzub pactenuii u ynoOpenus /Llredan B.K. — M.: MockoBckuii pabouui,
1981, 240c.

7. Arpoxumusi, Ononorus u 3konorus noussl /Munees B.I'., Pemne E.X. - M.:
Pocarponpomusaar, 1990, 206¢.

8. Xwumuzaums 3emieaAcnust U mpupoaHas cpeaa /Mwunees B.I. — M..BO
«Aropomuszaar», 1990, 287c.
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9. buonoruueckoe 3emieaenue 1 MUHepanbHble ynoOpeHusi / MuneeB B.I'.,
Hebpeuenu b., Mazyp T. — M.: Konoc, 1993, 415c¢c.

10. [Inoaopoaune 1 pauroHanbHOE UCMOB30BaHKE MOYB benropoackoii obnactu
/ComoBuuenko B.J1. — benropoa: Otumii kpaii, 2005, 292c.

11. Arpoxumus B Poccuu /ey mxen A-X, CerueB B.I'. — Maiikorm, 2006, 726¢.

12. JIlnarHoCcTHKA MUTAHUS CETbCKOXO03SMCTBEHHBIX KyabTyp /B.B. Llepaunr. —
M.: Arponpomusaar, 1990, 235c.

13. Ilnomopoaue arposanamadToB  LleHTpanbHO-UEpPHO3EMHOW  30HBI
/Kotnsposa O.I"., YBapos ['.1., Kotngposa E.I'. — benropoa, 2004, 277c.

14. JI.B. Kypymtok. KOHTposibHBIE BOMPOCH U MPOPECCHOHATBHBIE CUTYaAIlN
JUIs CTYJACHTOB 3 Kypca arpoHomuueckoro (axyisrera / Kypymok JI.B. - benropon,
2000, 14c.

15. Mcrionp30BaHUE COJIOMBI B CETBCKOM X03siicTBe /ABpoB O.E., Mopo3 M.3.
—JL.: Konoc, 1979, 200c.

16. Oprannveckue ynoOpeHHs: B MHTCHCUBHOM 3emuieniennn /Bacuibes A.B.,
JlyxbsnunkoB .., Munees B.I'. — M.: Komnoc, 1984, 303c.

17. KypcoBoe u AMIIIOMHOE MPOEKTUPOBAHKUE MO CUCTEME YA0OpeHUs /JlOHCKUX
MN.H. — M.:KomnocC, 2004, 142c.

18. C.A. JluuykoB /Cucrema npuMeHEHUs yAoOpeHud. Meroaumyeckue
yKa3zaHuss M paboyas TeTpaib AJsl BBHIMOJIHEHHUS KYpPCOBOH pabOThI MO arpoOXMMHM.
Jlnykos C.J1. — benropon, 2006, Slc.

19. JLB. Kypymtok /KayecTBEHHbI aHAIM3 MUHEPAIbHBIX yAOOPEHUH.
MeTonnveckne yKa3aHus 1O BBIMOJHEHWIO JJAOOPATOPHO-MPAKTHYECKUX PadOT MO
arpoxuMuu. — benropon, 1999, 22¢.

B) NEpHOAHYECKHE U3AaHUs (’KyPHAJIbI):

ATpOoXuMUs

3emiieenue

3E€PHOBBIE KYJILTYPbI

CaxapHas cBekia

MesKayHapOaHbINA CENbCKOXO03HCTBEHHBIN Ky pPHA

AIIK: DxoHoMuKa

Jloxnaget PACXH

JloctrkeHus Hayka U Texauka AITK

') HHTepPHeT-pecypcehl

- Hayunas snekrponnas oubnuoreka - http://elibrary.ru/defaultx.asp

- DnektponHas Oudbmmoteka Poccuiickoi rocyaapcteenHoi Oudmuoreku (PI'b) -
http://elibrary.rsl.tu/

- Mupogas mupposast Ondnmoreka - http:/ www.wdl.org/ru/

- Ilybnuunas DnexrpoHHas bubnuoreka (00,1acTH 3HaHUS: TYMAHUTAPHBIE U
€CTECTBEHHOHAYUHbIE) - http://lib.walla.rw/

- DOnekrponnas oudmoreka IQlib (oOpazoBareiibHble W3aaHKs, STIEKTPOHHBIE
y4eOHUKH, CIIPABOYHBIE U yueOHBIE TOcoOms) -http:/ www.iglib.ru/

X By W b B
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OnekTpoHHas Ondmmoreka CankT-11eTepOyprekoro rocy1apCTBEHHOTO
MOJIMTEXHUYECKOTO YHUBEPCUTETA (METOAMYECKAs U y4eOHas IMTEpaTypa,
co3aaBaemas B 21eKTpOHHOM Bujie aBropamu CLIOITY no npodumnto
00pazoBaTenbHON U HAYYHOM AEATENbHOCTH YHUBEPCUTETA) -
http://www.unilib.neva.ru/rus/lib/resources/elib/

Hayunas 6ubnaunoreka MI'Y umenu M.B. Jlomonocosa
http://www.nbmgu.ru/

OnektpoHHas 6ubnuoreka ponaa «KOATT» (pyopuku: CnipaBoyHas
aureparypa, Texnnueckas iureparypa (I'OCTor, OCTel, TY, ISO
HopmatuBHO-cripaBo4Hast MHGopmanus. Xya0)KeCTBEHHAs JIUTEpaTypa) -
http://koapp.narod.ru/russian.htm

Enurnoe okHO noctyna Kk oOpa3oBareiibHbIM pecypcam. bubnuoreka
(OnekTpoHHas OMONHOTEKA YUeOHO-METOAMYECKOM IMTEPATYPBI U1l OOLLETO U
npodeccruonanbHoro odopaszosanusi) -http://window.edu.ru/window/library

A) HHPOPMALHOHHbIE CIIPABOYHUKH
- Karanor snekrponsbix Oubnuorek Library.Ru -
http://www.library.ru/2/catalogs/elibs/
- KHwxHas norckoBas cuctema - http://www.ebdb.ru/
- Ilouck 251eKTpOHHBIX KHMT - http://www.poiskknig.ru/
- DnekTpoHHbIe OMOIMOTEKU: KaTanor cChiIok -
http://ison.10so.rw/library/electron.htm
- Jly4wme snekTpoHHble Onbnuoteku: Karanor -
http://old.russ.ru/krug/biblio/catalogue.html
- Google nouck kHur - http://books.google.ru/




