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IO CEJIbCKOXO03SICTBEHHBIM, OHOJIOTMYECKHM
U XUMHUYECKUM HayKam

Beenenue

Hacrosmass  mporpaMMa  CONEpKHT  COBPEMEHHBIE  CBEICHHA O  IIUTaHUH
CeNIbCKOXO3SHUCTBEHHBIX PaCTeHUH, 00 OOMEHE BEIIECTB Y HUX B CBSI3U CO CBOMCTBAMH TEX IOYB,
Ha KOTOPBIX 3TH PACTCHMs KYJIbTHUBUPYIOT, a TAK)KE O POJM OTACIBHBIX COCTaBJISAIOUIMX ITHX
noyB B 0OecCreueHUH NPOIYKTUBHOCTH OMOMAcchl W 00 ynoOpeHHsX, HEOOXOIUMBIX JUIs
JOCTHKEHUS JKEJIaeMON IPOAYKTHUBHOCTH.

[TporpamMma pazpaboTaHa SKCIIEPTHBIM COBETOM BEICIIEH aTTeCTAIMOHHON KOMUCCHUU 10
CEJIbCKOXO3SHICTBCHHBIM HayKaM (arpOHOMHHM M JICCHOMY XO3SCTBY) TIIpH  Y4acTUH
Bceepoccuiickoro HUM ynoOpenuii u arponiouBoBeaenus um. JI.H. [IpsaumamkoBa.

1. UcTopus pa3BuUTHS aTPOXUMHUH
Pa6oter K. bycenro, lO. JluGuxa, I'. T'enbpurens. Pomp pycckux yueHsix M.B.
Jlomonocosa, M.I'. TlaBnoga, .M. Menaeneea, A.H. Durensrapara. Pons K.A. Tumupsizena,
K.K. T'empoiina, J.H. Ilpsaumnukosa, J[.A. CabununHa B pa3paboTke y4eHHS O MHUTAHUU
pactenuii u mnpuMeHeHuHn ynoOpenwii. PasBuroe JI.H. [IpsHUIIHUKOBBEIM (HU3HOIOTO-
OMOXMMHUYECKOE HAIPABJICHHE — OCHOBA arpoOXMMUYECKON Hayku. JlocTH)KeHUs COBpeMEHHOU
arpoXMMUH.

2. Ilutanue pacrenmii

Hcropus pa3BUTHSA TEOPUM IUTAHUS PACTEHUM.

XUMUYECKUH COCTAaB PACTECHHH, COJEpPKAHHE BAXKHEUIIMX XUMHUYECKHUX BEIIECTB M
OCHOBHBIX JJIEMEHTOB IIMTaHMsI B CEJIbCKOXO3SIMCTBEHHBIX pacTeHMsX. M3MeHeHue cocraBa
pacTeHuil B CBS3M C BO3PACTOM M YCIOBUSIMH NHUTaHUs. BUOTEHHBIE 3JIEMEHTHI U OHOTEHHBIC
BEIIECTBA.

Ponp oTAenbHBIX MakpO-, MUKPOJJIEMEHTOB B IINTAHUM PACTEHMM, UX BIMSHUE HA CUHTE3
0€IKOB, )KUPOB, YIJIEBOJOB, IPYIHX BaXHbIX coeAMHEHUH. IIoHATHE O TSXKeNbIX MeTalax ux
BIIMSIHUE HA PACTEHUS, )KUBOTHBIX, YEJIOBEKA.

buonornueckuii UM XO3SAHUCTBEHHBIM BBIHOC IIUTATEIBHBIX BELIECTB  ypOXKAEM
CEJIbCKOXO035HUCTBEHHBIX KYJIbTyp. COBpeMEHHbIE NMPEACTABICHUS O MOCTYIUIEHUH MUTATENbHbIX
BEILECTB B PACTEHUs B 3aBHCUMOCTH OT BHEIIHUX YCJIOBHH. IlormorurenbHas NeATEIbHOCTh U
(GYHKIIMM KOPHEBON CHUCTEMBl CEIbCKOXO3SWCTBEHHBIX pAacTeHUN. AJICOpOIMOHHAs Teopus
NUTaHUS PACTEHUHM M MEXaHU3M I[IOIVIOIIEHUsS, IIEPEeHOCa HOHOB B DPACTEHHUsA. 3HA4YEHUE
KOHIIGHTpAllUl pPacTBOpPAa, PEAKLUUH Cpeabl, aHTaroHW3Ma M CHHEpru3Ma HOHOB, APYTHX
(akTOpPOB B NOCTYIUIEHUHU MMUTATENILHBIX BEILIECTB B PACTEHMUS.

Kputnueckuil neproj u mnepuoj MaKCUMaJIbHOTO MOTPEOIEHHs MUTATEIbHBIX BELIECTB
PacCTCHUSIMH.

[TonsTe 00 M30MpaTenbHOM MOTJIONMIEHUHM NUTATEIbHBIX BemlecTB. dusnonoruyeckas
peakius conedd  (ymoOpeHuit). VYcCBOeHHE pAacTCHHMSMH  NHTATEIbHBIX  BEIIECTB M3
TPYIHOPACTBOPUMBIX COEIMHEHUN. PO MUKPOOPraHM3MOB B MUTAHUM PACTEHUM.

[Ipumenenue ynoOpeHu#, Kak BaXHEHIIMH MpUEM BO3JEHCTBMS Ha NMUTaHUE M OOMEH
BEILECTB PACTEHMI, UX POCT, pa3BUTHE, YpOXKAU U KaYECTBO MPOAYKIMH. /[MarHOCTUKA MUTaHUS
pacTeHHi M ee MCIOJIb30BaHUE JJIS ONTUMM3AIMU 7103 yA0OpeHuid. OCOOEHHOCTH MPUMEHEHHS
yoOpeHuit Ha pa3HbIX COPTaX CEIbCKOXO3IHCTBEHHBIX KYIbTYP.

3. CBoiicTBa NOYB B CBSI3M ¢ MUTAHUEM PACTEHHII 1 MPUMeHeHUeM y100peHuii

CocraB mouBbl. ®OpMBI XUMHYECKUX COCIUHEHUN, B KOTOPBIX HAXOIATCS SJIEMEHTHI
IIUTaHUs pacTeHUd. ['yMyC IOYBBI M €ro 3HAYEHUE Ul NUTAHUS PACTEHUU U IMPUMEHEHUs



ynoOpenuii. Ilorenuuansueie U 3 (EKTUBHBIC 3amachl MUTATEIbHBIX BEIIECTB B Pa3IMYHBIX
MIOYBAX.

Xumudeckue ¥ OHOJOTMYECKHE TMpolecchl B MmouBe. KX pomb B mpeBpamieHUH
IUTATENIbHBIX BEIIECTB U MOBbILIEHUH 3((HEKTUBHOTO II0IOPOIUS TOYBHI.

VYuenue K.K. I'egpoiina o mornoTureabHOi ciocOOHOCTH MOYB.

Bunsl norsioturenbHOM  clOCOOHOCTH, HMX pPOJNb B INUTAaHMM PACTEHUMM W IIpU
B3aUMOJICHICTBUM TOYBBI ¢ ynoOpeHusimu. HeoOMeHHOe MOTJOIIEHNE KAaTHOHOB Kalusl H
aMMOHUS [TOYBOM.

EMKOCTh MOTJIOIIEHUS,, COCTaB M COOTHOIIEHUS MOTJIOIIEHHBIX KaTHOHOB, OydepHas
CHOCOOHOCTh I0YB, MX 3HAYEHHE NPHU B3aMMOJAEHCTBUM IOYBBI ¢ ynoOpeHusmu. Ilornomenue
AHMOHOB TOYBOW. KMCIOTHOCTH MOYBHI M €€ 3HAYEHWE MpPH BHECEHWH ynoOpeHuid. CreneHb
HACBILICHHOCTHU IIOYBbI OCHOBAHUSIMH.

ArpoxuMHUYecKasi XapaKTepHCTHUKa IIOYB B CBA3H C IPUMEHEHHUEM YA00pEHHIA.

4. 3BecTKOBaHME U THIICOBaHME 1OYB

3HaueHuEe M3BECTKOBAaHUS KMCIBIX NOYB. Buapl mouBeHHON KucnoTHocTtd. OTHOLIEHHE
CEJIbCKOXO3SMCTBEHHBIX PAaCTEHHH M MUKPOOPIaHM3MOB K pEakLMH MOYBBL. B3anmopeinicteue
u3BeCTU C T1o4yBOM. Poib U3BECTKOBAaHMS B YMEHbBIIEHUM IMOCTYIUIEHHS B PACTEHUs
paZMOHYKIINJOB.

bananc Ca u Mg B 3emusenenuu, UX pojb B NHUTAHUU PACTEHUM. YCTaHOBIIEHHE
HEOOXO/MMOCTH M3BECTKOBAHUS M METOJbl ONpENENeHUsl 103 H3BECTH B 3aBUCHUMOCTHU OT
KHMCIIOTHOCTH, TPaHyJOMETPHUYECKOr0 COCTaBa IOYBBI, COAEPKAHMA T'yMyca, BUJa PACTCHHUU H
cocTaBa KyJbTYp B ceBooOopoTe. Buibl HM3BECTKOBBIX yJOOpeHUIl, MX COCTaB U CBOWCTBA.
Hcnonp30BaHre IPOMBILUIEHHBIX OTXO0/10B JJI1 H3BECTKOBAHHUS [10YB.

Cpoku 1 criocoObl BHECEHHSI U3BECTKOBBIX yA00OpeHUi B MouBYy. JnuTenbHOCT qeicTBUs
U3BECTH, MEPUOJUYHOCTh IMOBTOPHOTO H3BeCTKOBaHMs. [IprMeHeHHe H3BECTHM B pPa3IMUYHBIX
ceBooOopoTax. BiausHue nzBectkoBanus Ha 3(p(HEKTUBHOCTD yI0OpEHUH U Ka4ecTBO yporKas.

XHWMHMYECKUI METOJ MEJIMOpAalMy COJIOHLOB. ['MIICOBaHME Kak Mepa YIIy4IIeHHUs
COJIOHLIOB. I'MIic M Ipyrue BEIIECTBa, UCIOJIb3YEMBIE Ul MEIMOPALMU COJOHIIOBATBIX IIOYB.
Pacuer no3 rumca. YciaoBust 3p¢GEeKTHBHOTO MPUMEHEHHUS THIICA TSI XUMHUECKOW MEIHOpPAIUH
COJIOHIIOBBIX ITOYB

5. A30THbIE y100peHust

Ponp a3ora B KU3HU pacTECHUM.

Oco0OeHHOCTH NMUTaHUS PAacTEHUIl aMMHMAuyHbIM M HUTpAaTHBIM a30ToM. banaHc a3ora B
3eMJIeIeNInu, X03siicTBe. 3HaueHNe OMOJIOrMYECKOro a30Ta B 3eMIICCITUH.

CopepxaHue a30Ta B OCHOBHBIX THHax Mous. GOpMbI COEMHEHHI a30Ta B MOYBE U UX
IIPEBpALICHHUE.

[Tonyuenune a30THBIX yoOpeHuil. @opMbl a30THBIX YA0OpEHUH, UX COCTaB, XUMHUYECKHE
U (QU3MUECcKue CBOICTRA.

B3aumopeiictBue a3oTHbIX yA0OpeHuil ¢ mouBoi. Bo3aeiicTBue a30THBIX ynoOpeHuil Ha
IIPOLIECCHI A30THOTO LIUKJIA B TIOYBAX.

Cpoku u cnocoObl BHeceHus. lcronb3oBaHMe WHTHOMTOPOB HUTpUDUKALMKM TIPU
BHECEHHUU a30THBIX yaoOpeHuil. MenneHHoneHCTBYIOIME a30THBIe yaoOpeHus. OxpaHa
OKPY>KaIOIIIEH CPeIbl B CBSI3H C UCTIOIB30BAHUEM a30THBIX yIOOPEHUIH.

[IpumeHeHHe a30THBIX yJOOPEHUH MOJA pa3IMYHbIE CENbCKOXO3SAWCTBEHHbBIE KYIbTYPHI,
UX BJIMSHUE Ha YpOxXKail U KauecTBO MPOIYKIUU MO JAHHBIM OIBITHBIX YUPEKICHUH.

6. @ochopHble ynodpeHus

Pons docdopa B )xu3HM pacTeHmit

KpyroBopor ¢ochopa B 3emienenuu, Xo3giCTBaAX pPa3IMYHOM CHEIHATU3AIMH.
BozneiictBue dhochopHbIx ynodpeHuii Ha mporiecchl pochopHOTo uKIIa B MOYBax.

®opmsl coenuHenuit pochopa B MoUBE U UX MPEBPALICHHUE.

Bunet ¢ocdarHoro cwippsi, HX Treojoruyeckass M XHMHYECKas XapaKTEepHCTHKA.
Hcnonb3oBanue MectopokaeHuil ¢ocdarubix pya B Poccun st mpousBoacTtBa (GochopHBIX



ynobpenuii. Hetpamummonnoe ¢GocdaTHOe ChIpbe IS PETUOHATBLHOTO W MECTHOTO
HCIIOJIb30BaHU.

Knaccudukanuss ~ dochopusix  ynoOpenuit. Dopmbl  pochopHBIX  yHOOpEHMIA.
Cymepdocdar, ero cocrtaB u cBoicrBa. [Ipenunurar, Tomacuwiak, Qocdarumiak,
obecdropennsiii pocdar, nomudocharsl 1 Meropocdatsl, pochopuTHas Myka, UX COCTaB H
ycnoBusi 3(Q(PEeKTUBHOrO MpUMEHEHUs. TeXHOIOTHMYeCKHue CXeMbl NMPOM3BOJCTBA (pochopHBIX
yoOpeHuil.

B3aumopeiicteue dochopHpix ymoOpenmit ¢ mouBamu. Iloctymnenue dochopa B
pacTeHus.

J1o3b1 (hochopHBIX ynoOpeHuil Mo pa3IndHble KyJIbTYpbl, CIIOCOOBI U CPOKH BHECEHHS.
[TocneneiicTBue HochOpHBIX ynoOpeHU pa3HON pacCTBOPUMOCTH.

Bnusinue ¢ochopHbx ynoOpeHuii Ha ypoKallHOCTh CEeNbCKOXO3SIICTBEHHBIX KYJIbTYp H
KayecTBO MPOAYKIUH B PA3JIMYHBIX IOYBEHHO-KJIMMAaTHYECKMX 30HaxX Poccuu 1mo naHHBIM
ONBITHBIX YupexkaeHui. [TyTu nopsimenus g dexruBHOCTH POCHOPHBIX yIOOPEHHIA.

7. Kanuiinble ynoopeHus

Ponp xamus B xu3Hu pacteHuil. Conepkanue u GOpMbl Kanus B TOYBE U UX
npeBpaiieHre. KpyroBopor kajius B 3€MIICNEIUM M B XO35MCTBE. Bo3neicTBHE KanuMHBIX
ynoOpeHuit Ha MPOIEeCChl KAIUWHOTO IUKJIA B TOYBAX.

MecTopoxaeHust KauiHbIX coiel. [Ipon3BoacTBa KanuitHbIX yaoopenuii B Poccun.

@DopMbl KaTUIHHBIX YA0OPEHHUI, UX COCTaB U CBOMCTBA.

BsaumopeiictBue KanuiHbBIX ynoOpeHuil ¢ mouyBoil. J[03bl, clocoObl U CPOKM BHECEHUS
KaJTUHHBIX YIOOPEHU MO/ Pa3IMYHbIE CEIbCKOXO03SHCTBEHHBIEC KYIbTYPHI.

Bnusiane — xanuiHBIX  yoOoOpeHMH — Ha  BENMYMHY M KAayecTBO  yposkas
CEJIbCKOXO3SHUCTBEHHBIX KYIbTYp. VX 3((HeKTUBHOCTh B Pa3IMYHBIX MOYBEHHO-KIMMATHYECKHX
YCIIOBUSIX 110 JaHHBIM HAYUHBIX YUPEXKJIECHUH.

8. KommiekcHble yno0penust

Knaccudukanus KOMIUIEKCHBIX YA0OpeHHI, X BUJIBI, SKOHOMUYECKAs U SHEPreTHIecKas
onienku. CootHomenuss NPK B yno0peHusax ass BO3AeNbIBaeMbIX KyJIbTYp Ha Pa3HBIX MTOYBAX.

TexHoNmOrHsa MOJy4YEHHUsI, COCTaB M CBOMCTBA ynoOpeHuil. KomruiekcHbie ymoOpenus c
nobaBkamMu MHKpodneMeHToB. JKuakue komruiekcHbie ynoopenus (KKYVY). IlepcrnextuBbr
NPUMEHEHUS KOMIUIEKCHBIX YA0OpEHUI B HaIlIel CTpaHe.

9. MukpoynoopeHus

3HaueHue MUKPOIIEMEHTOB B TUTAHUU PACTEHUH.

Conepxanue B MIOYBAX. [Torpebnenue MHUKPOIJIEMEHTOB pa3IMYHBIMU
CEJIbCKOXO3SUCTBEHHBIMU KYJbTypamu. [IpuMeHeHHe B CBA3M C MOYBEHHBIMU YCIOBUSMU U
0COOEHHOCTSIMH KYJBTYP.

CrocoOpl  BHeceHHUs. YcioBus 3(Q(EKTUBHOIO MNPUMEHEHHUS MUKPOYAOOPEHUH.
[TpeamnoceBHass oOpaboTka ceMsiH MHKpodJaeMeHTamH. J[leiicTBue Ha ypokall M KauecTBO
CEbCKOXO35MCTBEHHON MTPOLYKIIUH.

HerpaauumoHnHsle arpopyzibl, HCIOJIb3yeMble B KauecTBE HPUPOIHBIX YAOOpEHHI,
COZIepIKAaIle MAaKpo- M MHKpodIeMeHThl ((pochoputsl U  docdopcoaepkaiiue MOpoIsl,
[JIAYKOHHTBI, IEOJIUThI, OCHTOHUTBI, TUATOMHT, OUIIO(UT U 1p.).

10. XpaHeHue 1 cMelIMBaHUE MUHEPAJIBLHBIX Y100peHuUii

BuyTpuxo3siictBeHHOEe XpaHeHHMe ynoOpeHuil. bopsba ¢ mOTEepsIMH U CHHKEHHEM
KayecTBa yA0OpeHU MPU TPAaHCTIOPTUPOBKE U XPAaHEHHH.

Tunsl cknaackux nomernieHui. [loaroroBka ynoOpeHuii K BHECEHHUIO B MOUBY. MeXaHU3M
cMmemuBaHus ynoopenuil. TexHuka 6€30macHOCTH.

11. HaBo3

XUMUYeCKHUit COCTaB u ynoOpuTenbHas LIEHHOCTh HaBO3a pa3HbIX
CEJIbCKOXO3SMCTBEHHBIX KUBOTHBIX. Paznuunble BUabI noacTtwiku. [Ipoueccel, npoucxoasmue
IIpU pa3oKEHUH HaBO3A.



3HaueHuWEe  HaBOo3a B IOBBIIIEHMHM  IUJIOJOPOAMS  IOYB U YPOXKAWHOCTH
CEIhCKOXO035HCTBEHHBIX KYJIBTYp. Y IeTbHBIN BeC HaBO3a B 00IIeM OalaHce yaoOpeHHH.

MHoroctopoHHee 1eliCTBUE HaBO3a Ha I10YBY U PaCTEHUS.

CrniocoObl xpaHeHus HaBo3a. Ilorepu opraHMuecKoro BEIECTBA M a30Ta MPU XPaHECHUU
HaBO3a, CIIOCOOBI UX CHUKEHMU.

KomnoctupoBanue HaBo3za ¢ ¢ochopuTHONH MyKo#, TopdhoM, APYrMMH KOMIIOHEHTAMHU
XO34AMCTBEHHOM JEATENbHOCTH. BbIBO3Ka M XpaHeHue HaBo3a B noisie. [IpomoikuTenbHOCTH
JecTBUSL HABO3HOTO yA00peHus. JlocTylmHOCTh pacTeHUsAM a3oTa, ¢pochopa U Kanus U3 HaBO3a.
[IpumeHeHne HaBO3a, 036l TIIyOMHA 337K M CIIOCOOBI BHECEHUS IO Pa3IMYHbIC KYIbTYPHI.
CoueTraHue NpUMEHEHHs HaBO3a U MUHEPAIbHBIX y10OPEHUH.

Mexanuzanus paboT 1o NOArOTOBKE HaBO3a, TPAHCIIOPTUPOBKE M BHECEHHIO B ITOYBY.

becrionctinounplii ((KHIKUA U TONXYKHIKHIA) HaBO3, €r0 COCTaB, XPAHCHUE M CIOCOOBI
UCTOJIb30BaHUsl Ha ypoOpeHue. J[03bI M CPOKM BHECEHHs OECIOJICTHIIOUHOTO HABO3a IO
OCHOBHBIE CEIbCKOXO03SICTBEHHbIE KYIbTYphI. Vcroap30BaHne CONOMBI Ha y100peHue.

CocraB, XpaHeHHE HABO3HOW JKMKU M MCIIOJIb30BaHKE ee Ha yaoOpenue. [Itnumii momer,
€ro COCTaB, XpaHEHHE, IPUMEHEHHUE.

12. Top¢ u KoMIOCTHI

3anacsl Topda B Poccun. Bunel u tunsl Topda, UX arpoHOMHYEcKas XapaKTepUCTHKA.
Hcnonp3oBanue Topda Ha MOACTUIKY cKOTY. TopdsHO# HaBO3, ero ynoOpHUTEIbHBIE KauecTBa.
Topdsabie komnocTsl. MIX cocTas, mpUroToBiieHHE, IPUMEHEHHUE.

HerpaguuuoHHble  BWABI ~ OpPraHMYeCKUX  ynoOpeHuid  (campomenb,  OTXOIBbI
JepeBoriepepabOTKH, JIMTHUH, 0CaJKu cTo4YHbIX BoJ — OCB u np.).

OcoOeHHOCTH IPUMEHEHUS YA0OpEHHH Ha OCYIICHHBIX TOP(SIHUKAX.

13. 3esienoe ynoopenue

3HayeHrne 3€JCHOTO YAOOpeHUs: B OOOTralleHWH TOYBBl OPTaHUYECKUM BEIIECTBOM H
azotoM. KynbTypsl, Bo3zenbiBaeMble Ha 3eseHoe ynoOpeHue. KoMIieKCHOe HCIOJIb30BaHUE
0000BBIX cHAEpPaTOB Ha KOpM U ynoOpenue. Ilpuemspl BbIpamMBaHUS OTICIBHBIX CHACPATOB.
Y nobpenue cuneparos. PaznoxeHnue 3e1eHOro yno0peHus B OYBe.

Paiionsl npumMeHeHust 3eneHoro ynoOpenus. CrnocoObl HCIOJB30BaHUS PACTEHUN Ha
3efeHoe ynoOpeHue. BnusHue 3eneHoro yaoOpeHuss Ha YpOoKaWHOCTh PA3IMYHBIX KYJBTYP.
O hHEeKTUBHOCTh B 3aBUCUMOCTH OT MOYBEHHO-KIMMATHYECKUX YCIOBHUH.

14. BakTepuajabHbie y100peHus

[Ipouieccel MUHEpanu3aluu U1 UMMOOMIIM3AIMK a30Ta. A30TOpUKcaus KI1yOeHbKOBBIMU
OaktepusiMu  Ha OO00OBBIX KylbTypax. A3zoTouKcanyss CBOOOAHBIMH  JIUAa30TpOdamMHu.
buonpenapatsl ¢ KyapTypaMu CUMOUOTHYECKUX U CBOOOIHOKUBYIIIMX MUKPOOPTaHU3MOB.

15. Cucrema npuMeHeHus1 y100peHui

[lonstTe o cucreMe NMpUMeHEHMsI yOOOpeHMH B XO3SHICTBE M B ceBOoOOpoTe. 3agauu
CUCTEMBI yI0OpPEHUsI U OCHOBHBIE MPUHLUIIBI €€ MOCTPOEHHs B 3aBUCUMOCTH OT OCOOEHHOCTEH
NUTaHUSL  CEIbCKOXO3AMCTBEHHBIX PpACTEHMH, MOYBEHHO-KJIMMATHUYECKUX YCIOBUM, THIIA
ceBOo0OOpOTa, YpPOBHS arpoTEXHMKH, MPEALIECTBEHHHKA, XWMHYECKOH Meluopanuu IO4YB,
00€eCreYeHHOCTH X0351CTBA YJOOPEHUSIMU U CPEJICTBAMU MEXAHU3AINH JIJIsl BHECEHUS.

[Inan opraHM3anMOHHO-XO3AMCTBEHHBIX MeponpuaThil. Ilnan xumudeckoi menuopanuu
nouB. [lnman mnpumeHeHuss ynoOpenuil. Ponb cuctembl ynoOpeHHsT B KOMIUIEKCHOM
arpOXMMHUYECKOM OKYJIbTYPUBAHUH IOJIEH.

Jlo3bl ynoOpenuii. MeToibl onpeeneHrs ONTUMAIbHBIX 103 MUHEPAIbHBIX yI0OpEHH.
Hcnonp30BaHnE pe3yabTaTOB IIOJEBBIX ONBITOB M arpOXMMUYECKUX AHAIU30B II0YB IS
YCTaHOBJICHUS /103 yaoOpeHuit. OmnpeneneHue a03 yAOOPEHUN MO KOJWYECTBY MHUTATEIBHBIX
BEIIECTB, HEOOXOJMMBIX Ui yBeIWYeHUs ypoxkas Ha 1 wnentHep. OmpeneneHue 103 H
COOTHONIEHUH yI0OpeHnii Mo OaaHCy MUTAaTEIbHBIX BEMIECTB B ceBoobopoTe. Onpeenenne 103
y10OpeHuit Ha MPOrpaMMUPOBAHHbIN ypoxkaid. J[03bI OpraHMYecKX U MUHEPAIBHBIX YA0OpeHH
B Ce€BOOOOpOTE NpM BHECEHMM TIOJ OTHEIbHbIE KyIbTypbl. JleiicTBUe M mocienencTBue
y100peHuit.



CnocoObl BHECCHHST MHHEPAIBHBIX W  OPraHMYecKUX yHaoOpeHuidl (OCHOBHOE,
NPUIIOCEBHOE — PSIIKOBOE, MOJKOPMKH, JIOKAJIbHOC BHECCHHE) IMOJ Pa3JIMYHbIC KYJIbTYpPhI B
Pa3HbBIX [IOYBEHHO-KIIMMAaTUYECKHUX 30Hax Poccumn.

Oco0eHHOCTH MUTAHUS OTJENIBHBIX CEIbCKOXO3SICTBEHHBIX KYJIbTYpP: O3UMBIX U SPOBBIX
3epHOBBIX, 3€pHOOOOOBBIX, KYKYpy3bl, Ipoca M TPEUMXH, JIbHA, KapTo(dens, KOPMOBBIX
KOPHEILIO/IOB, CaxapHOil CBEKJIbI, MO/ICOJIHEYHUKA, KOHOIUIM, MHOTOJIETHUX TpaB. OcoOeHHOCTH
CHCTEMBI yIOOpEeHUsI CEBOOOOPOTOB PA3IMYHON CIEIUATU3AIMH — 3€PHO-IIPONAIIHOM, 3€pHO-
TPaBSHOM, JIbHSHOM, CBEKJIOBUYHOM H JIp.

Cucrema ynoOpeHUS OCHOBHBIX OBOIIHBIX KYJIbTyp, B T.4. B CEBOOOOpOTax.
Oco0eHHOCTH MUTaHUS U YI0OpEHUsI OBOLIHBIX PACTECHHI B 3aKPHITOM IPYHTE.

Y100peHus IUIOIOBBIX, STOAHBIX M MEXIYPSAHBIX KYJAbTYP B IUIOJOBO-STOIHBIX
HacaxJeHusiXx. OCOOCHHOCTH NPUMEHEHHUS YAOOpPEHUH Ha 3POJUPOBAHHBIX, OPOIIAEMBIX U
OCYILIEHHBIX 3EMJISX.

Cucrema ynoOpeHus JyroB U MacTOMIII.

bayaHc nuTaTeNbHBIX BEIECTB U METOBI €ro pacuera. [IpuxoaHbie U pacXOqHbIE CTaTbU
Oananca.

MaruHbl 1711 BHECEHUS] MUHEPAJIbHBIX, OPraHUYECKUX YAOOpEHUH, U3BECTH, TUIICA.

DKOHOMHYECKAsi ¥ dHepreTudeckas OoueHKH 3PPEKTUBHOCTH MPUMEHEHHS yI0OpeHHH U
JIPYrUX arpOXUMHYECKUX CPEICTB.

DKOJIOTMYECKHUE aCIEKThl B ArPOXUMUUYECKUX UCCIEAOBAHUAX. ATPOXUMUYECKUE TPUEMBI
peabunuTalMy  CEJIbCKOXO3SIMCTBEHHBIX  YTOZMIA, 3arpsA3HEHHBIX  PAAUOHYKIINJIAMU.
PannannoHHoe BO3/IEHCTBHE HA CEIbCKOXO3AMCTBEHHBIE pacTeHUs. Murpanus paJuoHYKIUI0B
B arpapHbIX JKOCHCTeMaxX. BepTukainbHas Murpauus paJuoHYKIHIOB B Io4Bax. JluHamuka
MOBEJCHUS PAJAMOHYKIIMJOB B CUCTEME [10YBa — pacTeHus. PainalinOHHBINA KOHTPOJIb B CEJIbCKOM
xo3saucTBe. [IyTu CHUXEHUs MOCTYIUICHUs PaJUOHYKIINIOB B PACTCHUS.

16. MeToabl arpOXUMHYECKHX UCCIeT0BaAHUI

MeTtoapl U3ydeHus: BOIPOCOB MUTAHUS PACTEHUM U NMpPUMEHEHUs yaoOpeHuil. 3agaua u
POJIb arpOXUMHUYECKHUX UCCIIETOBAHUI.

[TosieBo#i OMBIT W €r0 3HAUCHUE B arpOXMMHH. BUIbl IoNeBOTO ombiTa. [ eorpadudeckas
CeTb IOJIEBBIX OMBITOB C YAOOPEHUSMHU. Y CIIOBUS MPOBEICHUS ITOJIEBOTO OMbITa. BpIOOp ydyacTka
U ero moaroroBka. OCHOBHBIC 3JIEMEHThI METOIMKH IOJICBOTO OIbITa (MOBTOPHOCTH, (opMma,
BENIMUYMHA U HAIIPABIICHUE JICIISTHKH, Pa3MEIleHUEe BAPHAHTOB B MOJIEBOM OIBbITE). [IporpamMMer u
CXEeMBbI TOJIEBBIX OIBITOB ¢ ynoOpeHusMH. Mertonuka ydera ypoxkas. IlocTaHOBKa MOJEBBIX
OIIBITOB B YCJIOBHSIX IIPOU3BOJICTBA.

3HaueHue BEreTallMOHHOTO METoJla B arpOXMMHUU. Pa3HOBUIHOCTH BEreTallOHHOTO
Merona. [louBeHHbIE KynbTypbl. TeXHHMKa NPOBEACHUSA BETE€TAllMOHHBIX ONBITOB. Ilecuansblie u
BOJIHBIE KYJbTYypHl. [IuTaTenbHbIE CMECH U OCHOBHBIE TpeOOBaHUs K HUM. Jpyrue Moaudpukanuu
BEreTalioHHOro Meroja. OCOOCHHOCTH NPOBEIEHHUs] BEreTAllMOHHBIX OIBITOB C pPa3HBIMU
KYJIbTYpPaMHU.

3HaueHue JIM3UMETPUYECKUX HUCCIEJOBaHMM B  arpoxumuu. OCHOBHBIE BH[BI
JUM3UMETPOB. BOIHBIN pexXuM JTU3UMETPOB.

Cratuctuueckas o6paboTka pe3ynbTaToB HccienoBaHWN. OCHOBHBIE CTAaTHCTUYECKHE
XapaKkTepUCTUKU. MeToa TUCIEePCHOHHOr0 aHanu3a. Meroa pa3sHocTHOM oOpaboTku. TexHuka
CTaTUCTHUYECKOW 00paOOTKM JaHHBIX OMNBITOB M HaOmoaeHuid. KoppensuuoHHbIH H
perpeccroHHbIN aHanu3. Kputepuu TOYHOCTH OIBITA.

PannoakTuBHBIE N30TOIBI B arpOXUMHUYECKUX UCCIeN0BaHMAX. [IpuMenenue nsoromna 32p
B arpoxuMuu. VMcnonap3oBanue cTabMIbHOTO H30TOIA >N B arpOXMMHYECKUX MCCIECIOBAHUSX.

3HayeHHe aHaIM3a PacTeHUH B U3yYEHHUU MX MUTAHUs, ASUCTBUS yIOOpPEHUN M BIMSHUSA
yCIIOBUHM MHUTaHHS HA OOMEH BEUIECTB B PAaCTEHUAX. AHAJIU3 yporKas JJisl OLEHKH ero KadecTsa.
AHayu3 pacTeHuil B LeNAX AMarHOCTUKA MUHEPAIbHOTO MUTAHUS U YCTaHOBJIEHUS TOTPEOHOCTH
UX B YI0OpEHHUSX BO BpeMs BEereTaluu.



3azayy arpOXMMHUYECKOI0 aHajau3a MOYBbl. AHAIW3bl NIOYBBI B CBSI3M C NPUMEHEHHEM
y1oOpeHuil. MeToibl onpeneneHns NOBMKHBIX ()OPM MUTATENbHBIX BEIECTB B Pa3HbIX I10YBAX.
Metonsl  ompeneneHUss pa3aUYHBIX (GOpM  coenMHEHUU a3ora, (Qocdopa, kKamuag wu
MHUKPO3JIEMEHTOB. METObI ONpEEIIEHUs TSKEIbIX METAJIJIOB B II0YBE U PACTCHHUSAX.

3amaun  arpoXMMHYECKOTO  OOCIeIOBaHWS  TOYB  XO3AHWCTBA W COCTaBJICHHE
arpoXMMHMYECKMX KapTorpaMM. MeToauka MpOBENEHHUS arpoOXUMHUYECKOro o00ciel0BaHuUsA:
NOJATrOTOBUTENIbHAS paboTa, TMoieBble paboThl, JadopaTopHble HccieqoBaHus. Meroauka
COCTaBJICHUSI arpoOXMMHUYECKUMX Kaprorpamm. ColepkaHue arpoXMMHUYECKOrO0  O4YepKa.
Hcnonp30BaHnEe arpoOXMMHUYECKMX KapTOrpaMM M IACHOPTOB JUIsl MPaBUJIBHOIO IPUMEHEHUs
yI0OpEeHMIA.

3HayeHue aHanu3a ynoOpeHuil B arpoxumun. KauecTBeHHOE pacrio3HaHHe MUHEPATbHBIX
ynoOpeHuil. MeTozibl KOJMYECTBEHHOIO aHalu3a MUHEpalbHbIX ynoOpeHuid. CraHAapTHbIE
METO/bI aHanMu3a. MeTo/1bl aHaIn3a MECTHBIX yI00peHUi.

3HayeHHEe arpoOXMMHUYECKOM Ciy:kObl B XMMHU3auM 3emenenus. OpraHu3alMOHHAs
CTPYKTYpa arpoXMMHUYECKOW ciyxObl. 3amaum, o00OpyIOBaHHME U COJCpKaHUE PAOOTHI
['ocyaapCTBEHHBIX LIEHTOB M CTAaHUMH arpoXuMuuyeckod ciayxkObl. OnbIT  paOoThI
rOCYy/IapCTBEHHOW  arpOXUMHUYecKod ciyxObl. @DopMbl U  METOABI arpoOXMMHUYECKOTO
00CITy’)KUBaHUS XO3SICTB.
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