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IIporpamma npeaHa3HadyeHa UIg MOATOTOBKA K BCTYNUTEIBHBIM HCIIBITAHHUSAM 11O
CHEIMAJIbHOM AMCLUUIUIMHE 10 00pa30BaTEIbHON IMPOrpamMMe BBICIIETO OOpa30BaHUS —
IporpamMme MOArOTOBKM HAy4HBIX M HAy4YHO-IIEJAaroru4ecKux KaJpoB B aCHUPAHTYpPE II0
HayyHOW cneruanbHocTH 4.1.3. Arpoxumusi, arponoyBOBEACHME, 3alUTa U KapaHTUH
pAaCTECHUH.

BerynurenbHble HMCHBITAaHUS B acCHUpPaHTypy @O0 0Opa3oBaTeNbHOM Iporpamme
BBICILIETO OOpa3oBaHMsl — MpPOrpaMMe IMOATOTOBKM HAyYHbIX M HAay4YHO-IIEAarOTMYeCKUX
KaJpoB B acUpaHType MO Hay4yHOU creruanbHocTH 4.1.3. Arpoxumusi, arpornoyBOBEACHHE,
3alIUTa ¥ KapaHTUH PAcTeHUM, MPOBOASATCS B (OpPME YCTHOTO 3K3aMeHa MO CIEAYIOLIUM
paszenam:

1. BBenenue B arpOHOMHYECKYIO XUMHIO.

. Ilutanue pacTeHUN U METOBI €T0 PETYIUPOBAHHUS.
. CBoiicTBa MOYBHI B CBSA3M C MMTAHUEM PACTCHUN U TPUMEHEHUEM yIO0OPEHHIA;
. XMHYeCKasi MEIMOpaLus 0YB.
. Y1006peHus ux kiaccupukanus, XuMHI4eCKue CBOMCTBA, 0COOCHHOCTH NPUMEHEHHSI ,
. DKOJIOTHS U YIOOpEHUSI.
. CenbCKOX0341CTBEHHAs! YHTOMOJIOT .
. Cenbckoxo34icTBEHHAs (PUTOMATOJIOTHS.
. IHTeTprpOBaHHas 3alUTa paCTCHUM.
10. KapaHTuH cenbCKOX03sIICTBEHHBIX PACTEHUH.
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1. BBEAEHUE B ATPOHOMHMNYECKYIO XUMHIO

1.1. Posib XMMHU3aUMHU B 3eMJIe/IeTUN

[Ipeamer arpoxumuu. OOBEKTHI U3ydeHHs] arpoXuMud. Llenm u 3agaum arpoxXuMmuu.
[lonatue o kpyroBopotre U OajlaHCE BEHIECTB B 3emiieeud. METOoJbl arpOXuMHUUYECKUX
ucciaenoBanuii. CBsS3b arpoXuMuu ¢ JpyruMud Haykamu. [loHstue 00 yaoOpeHUsIX.
Knaccubukanus  ynobpenumit.  YmoOpeHUs  NpsSAMOr0o HW  KOCBEHHOTO  JICHCTBUS,
MPOMBIIIUICHHBIE U MECTHBIC, MUHEpaJIbHbIE U OopraHudeckrue. Buabl u ¢popMbl yaoOpeHHil.
OU3NKO-MEXaHUYECKUE CBOMCTBA MHUHEPAIBHBIX YyIOOpeHUH. ATpOXMMHS Kak HayyHas
OCHOBa XHMH3ALMKU 3eMJIEAeNNs. 3HAUYCHNE XUMU3AIUU 3EMJICAEINSI B YCKOPEHHH HAay4YHO-
TEXHUYECKOTO TMporpecca W WHTEHCHU(DUKAIUU CEeIbCKOXO3SIMCTBEHHOTO MPOM3BOJCTBA B
Poccun u ppyrux crpanax. CoCTOSHME M TEPCHEKTUBBI MPOU3BOJICTBA U IPUMEHEHHUS
MUHEPAJIbHBIX YAOOpPEHUN, XUMHUYECKHUX MEJIMOPAHTOB, HAKOIUICHUS W HCIOJb30BaHUE
MECTHBIX yJ00peHuit B Poccun u apyrux ctpaHax. 3Ha4Y€HHE MUHEPAJIbHBIX, OPraHUYECKUX
ya00peHuit 51 XUMHUYECKUX MEJIMOPAHTOB B MOBBIIICHUU YPOXKANHOCTH
CEIIbCKOXO3SIUCTBEHHBIX KYJIBTYP, YJIYUIICHUS KAa4€CTBA MPOAYKIHMHU W TIOJOPOAUS MOYBHI.
3aBUCUMOCTh  JACHUCTBHUS  yIOOpeHUNW OT TOYBECHHO-KIMMATUYECKUX  YCIOBUM W
OCYIIIECTBJICHUS KOMIUIEKCAa arpOTEXHUYECKUX MEPOIPHUATHI: CUCTEMbI 00OpaOOTKH TMOYBHI,
BBEJICHUSI MHTCHCHUBHBIX COPTOB, OOpHOBI C BpEAUTEISIMH, OOJE3HAMH W COPHSKAMH,
CceBOOOOPOTOB, PAITMOHAIBHBIX CEBOOOOPOTOB, OPOIICHMS, MEIHOPAIIUM U MEXaHU3AIHH.
XapaktepucTtuka oOImero cocrosHus 3eMmenbHoro ¢onma Poccum mo  pesynbpTaTam
MOHHUTOPHHTA arPOXUMUYECKHAX CBOMCTB U IJI0A0POAMS I10YB.



1.2. UcTopusi arpOXuMHH

Wcropust pa3BuTHs y4eHUsI O TUTAHUU PACTEHUN U MPUMEHEHUH yI00pEeHH B Tpyaax
3apyOEXKHBIX M PYCCKUX YUEHBIX. 3apOXkKJACHUE arpoXMMUYecKux 3HaHuil B J[peBHem Mupe.
Barmsaaer meicnuteneit pesueit ['perun (Apucrorens, ®eodpact u ap.) u Jpernero Puma
(Karon, Bappon, I[lnunuii, Komymemna u ap.) mo Bompocam IUIOJOPOAUS TOYBBI U
npuMeHeHus: ynoOpenuil. Pa3Butue Teopuu BO3AYLUIHOTO NUTAHUS pAcTeHU B TpyHax
3apyoexxkHbix U poccuiickux yu€Hbx XVIII-XIX BexoB (IIpuctmm, Wurenrys, CeneOne,
Coccrop, M.B. JlomonocoB, K.A. TumupszeB). Pa3Butue Teopuu KOPHEBOTO MHUTAHUS B
Tpyaax 3apyoexusix yuéHbix XVI-XIX Beka (Ilanuccu, I'may6ep, Ban-I'ensmonTt, Bynsopa,
Banepuyc, Taep, Prokkepr, JlaByasse, byccenro, JInubux, I'enspurens u ap.). PazButue
arpoxuMuu B Tpynax poccuiickux yud€Hbix XVIII-XIX Beka (M.B. Jlomonocos, A.T.
bonotos, U.M. Komos, A.U. ITomman, M.U. Adbonun, M.I'. [Tanos, JI.1. Mennenees, A.H.
Onrensrapar, A.E. 3aiikeBuu, I1LA. KocterueB, K.A. Tumupszes, I1.C. Koccouu, K.K.
I'enpoiinr). Axkagemuk J[.H. [IpsSHUIIHMKOB — OCHOBOIOJIOKHHUK OTEUECTBEHHON HAy4YHOM
arpOXUMHYECKON IKOJbl. DPU3M0IOro-OMOXMMHYECKOE HampasiieHue, co3gaanHoe JI.H.
[IpssHUIIIHUKOBBIM, KaK OCHOBa pa3BUTHUS POCCUHCKOW arpoxumuu. Hcrtopus pa3BuTuA
arpoxumuueckoit ciyk0e1 P®. [lens u 3amauun, opranuszanus U pa3BUTHE arpOXUMUYECKOTO
00CITy>KUBaHUS CEIBCKOXO3SIICTBEHHOTO TIPOM3BO/ICTBA B PD.
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2. MUTAHUE PACTEHUIM U METO/IbI EI'O PET'YJIUPOBAHUSA

2.1. XuMHu4YecKHii cocTaB pacTeHu i

Copmepxanre BOIBI M CyXOro BemiecTBa B pacTeHusx. ComepikaHue B pPAaCTEHUSX
OCHOBHBIX OPraHWYECKHX BEIECTB, OMPEACNAIOMNX KadyeCTBO TMPOAYKIUU. BrusHue
YCIOBUI MHMHEPAJBbHOTO NMHUTAaHUS Ha COJAEpKaHHE OENIKOB, JKUPOB, YIJIEBOJOB M APYTUX
BaXXHBIX OPraHUYECKUX COCAMHEHUUH. XMMHYECKHE DJIEMEHThI, HEOOXOAUMBIE PACTECHUSIM.
Maxkpo-, MUKpO- U yJIbTPAMUKPOIJIEMEHTHI, X POJib B MUTaHUU pacTeHuil. CoaepkaHue u
COOTHOILIEHUS 3JIEMEHTOB MUTAHUSI B PACTEHUAX, OMOJIOTMYECKUN U XO3SMCTBEHHBIN BBIHOC



MUTATEJbHBIX 3JIEMEHTOB CEIbCKOXO3SMCTBEHHBIMU KYJIbTYpaMU, XO3MCTBEHHBIM BHIHOC Ha
€JUHUILY OCHOBHOM MTPOJTYKIIHH.

2.2. MeToabl peryJMpoBaHusl MUTAHUS PacTeHUIl

IlonsTe, Tunbl W BUAbl nUTaHus pacTeHHi. Co3laHue ONTHMAIBHBIX YCIOBUMN
NUTaHUsI PACTEHUI C MOMOIIBI0 YAOOPEHUN U MEIMOPAHTOB — IJIaBHAs 3aJadya arpOXUMHHU.
CoBpeMeHHbIE NPEACTABICHUA O MTOCTYIUICHUN IUTATENbHBIX 3JIEMEHTOB B PACTEHMSI, CBSI3U
MOTJIONICHHSI ¥ YCBOCHHSI MUTATEIbHBIX BEIIECTB PACTCHHUSIMH C IpolieccaMu (POTOCHHTE3A,
npixaHust U oOMeHa BemiecTB. KopHeBas cuctema MU €€ MOTJIOTUTEIbHAs CIIOCOOHOCTB.
Teopust moryonieHuss >aeMeHTOB mnuTaHus. CBOOOJHOE MPOCTPAHCTBO, AaMoOIIIACT H
cumiacT. [luromnmasmarmdeckas memOpana (masmanemma). I[IpoHmiraemocts MeMmOpaH.
Teopus NEpeHOCYMKOB M HMOHHBIE Hacochbl. CuMmopt M aHtunopt. IluHoumTo3. BnusHue
YCIIOBUI BHEIIHEN Cpeibl (KOHLUEHTPAMU MUTATEIbHOTO pacTBOPa, COOTHOUIEHUSI MAKpO- U
MHUKPOJIEMEHTOB B IIMTATEIBHOM Cpele, BIAXKHOCTU IIOYBBI, aj’paldy, TeIla U CBETa,
peakuuu cpefibl, IOYBEHHBIX MUKPOOPTaHU3MOB) HA MOCTYIIEHUE MUTATEIbHBIX BELECTB B
pacTeHus. YpaBHOBEIICHHOCTh MUTATEIBHOIO PACTBOPA, CUHEPTUM3M M aHTaroHW3M HOHOB.
N306uparenbHOCTh NOTJIONIEHHS] PACTEHUSAMU MOHOB, COJEPIKAIIUX HEOOXOAUMBIE 3JIEMEHTHI
nutanus. Pusznonoruueckas peakuus cosied (ynoOpenuii). OTHOLIEHME PpacTeHMH K
YCIIOBHUSIM IHTAaHHUS B Pa3HbIE IEPUOJBI POCTA W PA3BUTHSA, IEPUOJMYHOCTb ITHTAHMS
pacteHuii. IloHATHE O KPUTHMYECKOM IIEPUOJE M IEPUOJIE MAKCHUMAJIBHOIO IOIVIOLIEHUS
AJIIEMEHTOB NUTaHUS. HuHamuka NOTpeOIeHUS AJIEMEHTOB NUTaHUS
CEJIbCKOXO35MCTBEHHBIMU KYJbTYpaMH B 3aBHUCHUMOCTU OT OHMOJIOTMYECKHUX OCOOEHHOCTEH.
PerynupoBanue ycioBUH MUHEPAIBHOIO MUTAaHUA PACTEHUH C MOMOUIBIO yIOOPEHHI.
[lonate 00 OCHOBHOM (MPEANOCEBHOM, JIOTIOCEBHOM), TIIPUIIOCEBHOM  (PSKOBOM,
IPUINOCATOYHOM) MU TIOCJIETIOCEBHOM (KOPHEBBIX M HEKOPHEBBIX MMOJAKOPMKAaX) BHECEHUU
ynoopennil. Co3laHue ONTHUMAJIbHBIX YCIOBUM TUTaHUS PACTEHUA TMOCPEICTBOM
UCIIOJIb30BaHUsl Pa3IMYHbIX CIOCOOOB BHECEHUS yAoOpeHuid. PacTutenbHas AMarHOCTUKA
NUTaHusl pacTeHud. BusyanbHas AMarHoCTMKa B COYETAaHUU C (DEHOJOTMYECKUMU |
OMOMETPUYECKUMHU HaOMIONEHUsAMU. XUMUYecKas (TKaHeBas M JIMCTOBasl) JUArHOCTHKA
00€CNEYeHHOCTH CEJIbCKOXO3SIIICTBEHHBIX KYJBTYp 3J€MEHTAMH MHHEpAIbHOIO IMUTaHUS,
VWHJUKATOPHBIE OpPraHbl W TKaHW. ONTHMalbHBIE W KPUTHYECKUE YPOBHU COJEPIKAHUS
HJIEMEHTOB IHUTAaHUS B PACTEHUSIX B pa3iMuYHble MEPHOAbl UX pocTa U pa3BuTHsi. OTOOP
pPacTUTENbHBIX NPO0 NpPU XUMHYECKOM JIMArHOCTUKE MHUTAHUS CEJIbCKOXO3SHCTBEHHBIX
KyJbTYp. DKCIPECC-METOJIbI PACTUTENIBHON TMarHOCTUKU. Vcronb30BaHue 3KCIIpecc-MeTo1a
TKAHEBOW JAMArHOCTUKU JJI OMNpEAENIeHUs MOTPEOHOCTH B BECEHHEH a30THOM MOJKOpPMKE
O3UMBIX 3E€pHOBBIX KynbTyp. KoMIulekCcHas AMarHOCTUKa MUHEPAIbHOTO MUTAHUA
CEIbCKOXO3SUCTBEHHBIX KYJIBTYP.
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3. CBOMCTBA IIOYBLI B CBA3U C MIUTAHUEM PACTEHUHA U
NPUMEHEHHUEM YJIOBPEHUUN

3.1. CocTtaB mo4BbI

Ponp xuBOM, Ta3oBOM, KUAKOM M TBEPAON (a3bl MOYBBHI B NMUTAHUHM PACTEHUU H
TpaHchopmalu yaoOpeHuil. MuHepanbHas W opraHU4ecKas 4acTu TBEPJOHM (a3bl MOUYBBI
KaK MCTOYHHUKM DJEMEHTOB NUTAaHUS. XUMHUYECKHUE COCIUHEHUS IIOYBBI, COAEpKAIINE
AJIIEMEHTHI MATAHUS pacTeHuil. MuHepanoruaecKkuit COCTaB Pa3IMYHbBIX
IpaHyJIOMETPUYECKUX (paKIMi MOYBBI U COJIEPKAHUE B HUX DJIEMEHTOB NUTaHuUs. ['ymyc
MOYBBI M €T0 3HAYECHUE MJIS IUIOAO0PO M. BUabl MOrIOTUTENBHOM CIOCOOHOCTH TMOYBHI, UX
pOJIb BO B3aMMOJICHCTBUMU TMOYBBI C YAOOPEHUSMU U B NHUTAHUU DPACTCHHU. 3HaueHUE
KOJUIOMJIHOU ()pakiu B Mpolieccax B3auMOACHCTBUS MOYBHI C YIOOPEHUSIMUA U PACTEHUSIMHU.
CocTaB U CTPOEHME MOYBEHHOrO MOTJIOMIAIOMIETO KOMIUJIEKCA, POJIb B MHUTAHWHU PACTEHUM,
npeBpaiieHun  ynoopeHuil. OCHOBHBIE 3aKOHOMEPHOCTH B3aUMOJEHCTBUS  yI0OpEHMUI,
MEJIMOPAaHTOB U PACTEHHIl C TOYBEHHBIM MOTJIOMIAIONUM KOMIUIEKCoM. OOMEHHOe U
HEOOMEHHOE MOTJIOICHUE TOYBOM KAaTHOHOB, EMKOCTH MOIJIOMIEHUS U COCTAB MOTJIONIEHHBIX
KaTMOHOB B pa3HbIX MoyBax. OOMEHHOE MOTJIONICHHEe aHUOHOB. Peakiiusi mouBsbl, €€ pojib B
MUTAaHUU PACTCHUM U MIPUMEHEHUHU yJ0OpEeHUN U MEeIHOpaHTOB. BUabl KUCIOTHOCTU TTOYBBI
— aKTyaJbHass W TIOTeHIMaidbHasi (OOMEHHass W TUAPOJIUTHYECKas). AKTyaldbHas U
NOTEHIHAJIbHAS MENOYHOCTh. CyMMa MOTJIOMIEHHBIX OCHOBAHHUIN U CTENEHb HACBIIEHHOCTU
uMu 11ouB. bydepHas cnocoOHOCTH MOYBHI.

3.2. ArpoxuMmnyecKasi XapaKTepUCTHKA OCHOBHBIX TUIIOB NaXOTHBIX MO4YB PD

ArpoxuMuyecKasi XapakTepUCTUKa OCHOBHBIX THUIIOB MaxOTHbIX MO4YB P®: nepHOBO-
MOJI30JIMCTHIX, CEPHIX JIECHBIX, YePHO3EMOB, KAIITAHOBBIX MOYB. [[0UYBEeHHO-arpoXuMHIecKue
yCIIOBUS TIPUMEHEHHS YIOOPEHMIA: COAep)aHUe TyMyca, peakius, EMKOCTh MOTJIOUICHUS U
COCTaB MOMIOUIEHHBIX KaTHOHOB, BAJIOBOM 3amac a3zota, gocdopa u kanus, 00ecreueHHOCTh
MOJIBIKHBIMU (hOpMaMU TMUTATENbHBIX BemecTB. HeoOXoauMoCTs MPOBEACHUS XUMHUECKON
Menuoparuu. D(PGEeKTUBHOCTh OpPraHWYECKUX YyAOOpeHUM, a TakKe OTACIbHBIX BHJIOB
MUHEPATBHBIX yIOOpEHUI W WX COYETaHWA. ATPOXMMHYECKOe OOCIelIOBaHUE MOYB JIs
onleHKH uX dddextuBHOrO TUIOHOpOoAMsa. Habop KOHTpOIMPYEeMBIX IOKa3aTeNeH.
ArpoxUMHYECKHE KapTorpaMMbl M TaclopTa ToOJieH, UX DJJIEKTPOHHBIE BEPCHUH U
UCIOJIb30BAaHUE Ui OIpe/eseHUs] TOTPEOHOCTH B YAOOPEHUAX U KOPPEKTHPOBKU CPEIHUX
pPEKOMEHTyeMbIX 7103. MeCTO U 3HaueHue arpoXMMHYECKOTO 00CIe0BaHUS TIOYB B CUCTEME
arposKOJOrMYe€CKOro MOHUTOPUHTA U CEPTU(PHUKAIIUHN TOYB 3€MENIbHBIX YUaCTKOB.
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4. XUMHNYECKASA MEJIMOPALIMS ITOYB

4.1. TeopeTu4eckue OCHOBBI M3BECTKOBAHMS

N3BecTkoBaHME KHUCIBIX TOYB. OTHOILIEHHWE PA3IUYHBIX CEIbCKOXO03IMCTBEHHBIX
pacTeHUl 1 MUKPOOPTaHU3MOB K PEaKIMU MOYBBI M U3BECTKOBAHUIO. 3HAUCHUE KaTbIUS U
MarHusi JiJid OUTaHUs pacTeHul. B3amMmonencTBue WM3BECTH € MOYBOM. MHOrOCTOpOHHEE
MOJIOKUTEIIPHOE BJIMSHUE HW3BECTH Ha CBOWMCTBA IMMOYBbI. HeWTpanuszauuss KUCIOTHOCTH.
YcTpaHeHre TOKCHYECKOTO ACHCTBUSA AIIOMHHUA M MapraHiua. Koarymnsius MOYBEHHBIX
KOJUIOMJIOB M YJIyUIlICHHE arpOXMMHUYECKHX U arpopu3UYeCKUX CBOWCTB MOYBHI. BnmsHue
W3BECTH Ha Pa3OKCHUE OPraHUYECKOro BEIIeCTBA W MOOWIM3AIMIO MHUTATEIbHBIX
AJIEMEHTOB MOYBHI. BiMsAHHE M3BECTKOBAHHUS Ha JIOCTYMMTHOCTh MaKpO- M MHUKPOAJIEMEHTOB
pactenusM. OnpenencHrue HeoOX0IUMOCTH U3BECTKOBAHMS U JI03bI M3BECTH B 3aBUCUMOCTH
OT KHCJIOTHOCTM W TPAaHYJIOMETPUYECKOTO COCTaBa IIOYBBI, COAEPKaHHUS TyMyca, BHUJA
pacTeHMil U cocTaBa KyJbTyp B ceBooOopoTe. OuepénHocTh u3BecTkoBaHus. OnpeaeneHue
MeCTa BHECEHHUS M3BECTH B 3aBHUCHUMOCTH OT COCTaBa W MOCJEJAOBATEIBHOCTH KYJIBTYp B
ceBoobopoTax. CriocoObl U CPOKM BHECEHHSI M3BECTKOBBIX YIOOPEHUI B IOYBY.

4.2. XapaxkrepucTuKa H3BECTKOBBIX YyI00peHMid M NpHEeMbl MNOBbIIIEHUS HX
3¢ PeKTUBHOCTH

Bunel u3BecTKOBBIX yHoOpeHMid (TBEpIbIE U MATKHE HU3BECTKOBBIE TMOPOIBI).
TpebGoBanust K KadyecTBY MPOMBIIUICHHBIX HW3BECTKOBBIX yN0oOpeHHil (coaeprkaHue
HEUTPAIN3YIOIIMX BEIIECTB, TOHMHA INIOMOJIA, BIaXHOCTh). ConepkaHWe MarHus B
U3BECTKOBBIX YAOOPEHUSAX U ero 3HaueHue. Mcrnonbp3oBaHue 0TX00B MPOMBIIIJICHHOCTH AJIs
U3BECTKOBAHUSA I0YB. ATpPOTEXHUYECKHE TpeOOBaHUS K HW3BECTKOBBIM YIOOpPEHUSIM.
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OKOJIOTUYECKHE OrPaHUYEHUs MpPU MCHOJb30BAHUM MECTHBIX YJIOOpEHHMH U OTXOJI0B
IIPOMBINUICHHOCTH. JUIMTENIBHOCTh JEHUCTBUS U3BECTH. MEIMOpAaTUBHOE, MOAACPKUBAIOIIIEE
U OIEpEKarolee U3BECTKOBAHUE KHUCIBIX NMOYB. D((PEKTUBHOCTh M3BECTKOBAHUS IIOYB B
pa3nuuHbIX ceBooOopoTax. OcoOEHHOCTH H3BECTKOBAHHSA B CEBOOOOPOTAaX €O JBHOM U
kapTodenem. BnusHue n3BecTkoBaHMs Ha 3()()EKTUBHOCTh OPraHUYECKUX M MUHEPAIBHBIX
y10OpeHull, NPOAYKTUBHOCTb CEJIbCKOXO3SIICTBEHHBIX KYJIBTYp U CEBOOOOPOTOB. 3HAUEHUE
U3BECTKOBAHUSA KHCIBIX IOYB IMPU JJIUTEIBHOM MPUMEHEHUH (PU3HOIOTMYECKH KHUCIIBIX
MUHEPANBHBIX  yOOOpeHHil. OKoHOMHYEcKass dS(PPEKTUBHOCTb W3BECTKOBaHH. PoJb
U3BECTKOBAaHUS B CHCTEME NPHUPOJAOOXPAHHBIX MEPOINPUATUN Il CHHIKEHUS 3arpsi3HEHUS
CEIBbCKOXO35MCTBEHHON MNPOAYKIUHU TSHKENBIMU METAUIAMA U JAPYTMMH TOKCHKaHTaMU, a
TaK)K€ HauOOJIee ONACHBIMHU JOJITOKUBYIIMMHU PATUOHYKIHIAMH CTpoHUKMEM-90 U 1e3ueM-
137 Ha TeppuUTOPUAX, HOABEPTIINXCSA PAINOAKTUBHOMY 3arps3HEHMIO. | uIicoBaHne Kak Mepa
YIIy4IIEHHUs. COJIOHLOB. XHMHYECKash MEIUOpALKs COJIOHIIOB — OCHOBHOE YCIOBHUE
NOBBIIICHUS IJIOXOPOJAUS IIOYB CO IIEJIOYHOM peakuueil. BzanmonencTerue rumnca ¢ mo4Bou.
W3MeHeHus, BBI3BIBAEMBIE B I0YBE THUICOM. Pacuér 103 rumca mo COAECPKAHUIO
IOTJIOIIEHHOIO HAaTpUs B MoYBe. MaTepuaiibl, IpUMEHsIEMbIE I TUIICOBAaHUs MOYB. J03BHl,
CPOKHU U criocoObl BHECEHHUs Turca. D(HPEeKTUBHOCTh TMIICOBaHUs. BnusHue rumncoBaHus Ha
YPOXKaHOCTb CEIbCKOXO3AUCTBEHHBIX KYJIbTYP U 3(PQPEKTUBHOCTh ynoOpeHuil. IIpuémbl
noBblIIeHUST 3((EKTUBHOCTU U3BECTKOBaHMs. Jlpyrue cmocoObl, HCHOJIb3yeMblE IS
MEJIMOPALUU COJIOHIIOBBIX MTOYB. Y 100peHne TurncomM 0000BbIX TPaB.

Cnucok pekoMeHyeMoii JTUTepaTyphbl:

1. Arpoxumus : yueOnuk / M. A. I'abu6os, [[. B. Bunorpanos, H. B. bsimios, I'. H.
®danpkun. — Psazans : PIATY, 2020. — 404 c. — ISBN 978-5-904308-66-7. // Jlanb
9JIEKTpOHHO-OMOIMoTeunas cucrtema. — URL: https://e.lanbook.com/book/164063. — Pexxum
JIOCTYIIA: JJIsl aBTOPHU3. TTOJIB30BATENIEH. — TEKCT : JIEKTPOHHBIM.

2. I'myxux, M. A. Arpoxumus : yaebHoe rmocodue jyist By3oB / M. A. I'myxux. — CaHkT-
[TerepOypr : Jlann, 2022. — 120 ¢. — ISBN 978-5-8114-8454-6. // JlaHp : 31EKTPOHHO-
oubnmoreunas cucrema. — URL: https://e.lanbook.com/book/193260. — Pexxum gocryma: mist
aBTOPHU3. MTOJB30BaTeNIEN. — TEKCT : AIEKTPOHHBIM.

3. dronun, b. A. Arpoxumus : yueOHuK ais By30B / b. A. Sroaun, FO. I1. XKykos, B.
N. Ko63apenko. — 3-¢ usn., crep. — Cankr-IlerepOypr : Jlans, 2021. — 584 c. // Jlanp :
3JIeKTPOHHO-OnOmoTeynas cuctema. — URL: https://e.lanbook.com/book/176891. — Pexxum
JIOCTYIIA: JJIsl aBTOPHU3. TTOJIB30BATENIEH. — TEKCT : JIEKTPOHHBIM.

5. YIOBPEHUSA UX KTACCUDUKAIIUS, XUMUUYECKHUE CBOVMCTBA,
OCOBEHHOCTHU ITPUMEHEHUA

5.1. A30T B pacTeHMsIX, I0YBaxX U MPUMEHEHHE A30THBIX YA100peHuii

3HaueHue nmpobeMbl a30Ta B 3emienenuu B ceete yuenus J[.H. [IpsaumankoBa. Ponb
a3oTa B xu3HU pacteHuil. Comepkanue u Gopmbl a30Ta B pacTeHusX. [IpeBpaimenus azorta B
pacteHusix. OCHOBHBIC WMCTOYHHMKH A30THOTO THUTaHUs pacTeHuil. OCOOEHHOCTH MHTAHUS
pacTeHUA  aMMOHHMMHBIM W HUTPAaTHBIM  a30TOM. BbeIHOC  a3ota  ypokasiMu
CEICKOXO3SUCTBEHHBIX KyNbTyp. JlMHaMuKka moTpeOieHust a3ora pacTeHusMH. [IpusHaku
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HejocTaTKka W u30bITKa a3ora. OOIee coaepkaHHe a30Ta B pazNUYHbIX MouyBax. dopmbl
azora B mouBax. llpeBpamenuss aszora B mouBax. [Ipomecchl aMMoHU(UKaLuy,
HUTpU(DUKALMK, JECHUTPUPUKAIUN, TYMU(PUKALIUA U UMMOOMIM3ALUU. ATPOXUMHUYECKHUE
NOKa3aTeNM,  XapaKTepU3yIOIIME  a30THBIM  peXUM TOYB U 0OECIEYEHHOCTh
CEJIbCKOXO3SIUCTBEHHBIX KYJIBTYp a30TOM: COJAEpKaHHE r'yMyca, MUHEpaJIbHbBIX (popM a3oTa,
JETKOTHIPOJIM3YEMOr0 a30Ta U HUTpUUUMpYIOIas CIOCOOHOCTh MouB. bamaHc a3ora B
3emienenuu. @ukcanus azota atMochepbl. 3HaueHUE OOOOBBIX pacTEHUH B 0OOrallleHUU
MOYBBI a30TOM. ACCOPTUMEHT U KIacCHU(pHUKaIUsa a30THBIX yaoOpeHuil. OcHOBHBIE (HOPMBI
a30THBIX YJOOpEHMI, MX MPOU3BOJICTBO, COCTaB, CBOWCTBA M mNpuMeHeHue. HurtparHwie
ynoOpeHusi (HaTpueBass M KalbliUEBas CEIUTPbI). AMMOHHMIHBIE yA0OpeHus (cyibdar
aMMOHHUS, CyIb(paT aMMOHHSI-HATPHS, XJIOPUJ aMMOHUS). AMMHUAUHbIE yI0OpeHus: (KUIKUN
aMMHUaK, aMMUadHas BojJa). AMMOHMITHas cenutpa. MoueBuHa. AMmuakatel. Kapbamun-
ammuaunas cMmech (KAC). MennenHoaeiictByromue ynoOpeHus. BrnmsHue a30THBIX
yloOpeHuil Ha peaklMi0 IOYBEHHOIO pacTBopa. lcmonb3oBaHME pacTeHHUSIMM a30Ta
ynoopeHuil u npespaiienus ero B nouse. [lotepu a3ora ynodpenuit u3 noussl. [Ipumenenne
UHTUOUTOPOB HUTpU(DUKAIMK JJIS IPEAOTBPAILEHUs TOTEPh a30Ta. J03bl, CPOKU U CTIOCOOBI
BHECEHHUS a30THBIX YIAOOpPEHMH 107 OCHOBHBIE CEJIbCKOXO3SHCTBEHHBIE KYJIbTYpBHI.
O PeKTUBHOCTD pa3IMUHBIX a30THBIX YAOOPEHUH B 3aBUCUMOCTHU OT CBOWCTB IIOYBBI, BUJA
pacTeHUd M CcHocoOOB BHECEHUs ynoOpeHuid. BrusiHue a30THBIX yIOOpeHMiI Ha yposkaii
pa3IMYHBIX KYJIBTYp M €ro KadecTBO. 3HAYEHUE IO3JHMX IOAKOPMOK a30TOM JUIS
yIyYIICHHs] KayecTBa 3€pHa MIIEHUIBl M Jpyrux KyiabTyp. IlyTm mnoBbimeHus
3¢ (HEKTUBHOCTH a30THBIX yIOOPEHUM.

5.2. ®ocdop B pacTeHHUAX, IOYBAX U NPpUMeHeHHe (ocPopHBIX yA00peHui

[Ipo6iema ¢ocdopa B 3emuenenuu u nytu e€ pemenus. Ponb docdopa B ku3HH
pactennii. Coxepxkanne u (opmbl dochopa B pacteHusx. Mcrounuku Qocdopa mis
pactenuii. BwiHOC (dochopa ypoxasMu CeNbCKOXO3IMCTBEHHBIX KyIbTyp. JlnHammka
notpebnenuss Qocdopa pacrenusimu. BuemnHue mnpuszHaku (ocdopHOro rosomaHus y
pactenuii. Conepkanne u Gopmbl coequnenuit pocdopa B mousax. Coequnenust pochopa u
JOCTYMTHOCTh ux nysi pactenuid. docdarueiit norennuan. bamanc gocdopa B 3eMiuenenuu.
Coeipp€ 1y1st  mipon3BOACTBa  (ocPOpHBIX ynoOpeHuil. MecTOpoKIeHHs anaTUTOB U
dochopuroB B Poccum u npyrux crpaHax. D@ocPopuThl U amaTUThl Kak ChIPbE s
dbochaTHON MPOMBINIIIEHHOCTH. ACCOPTUMEHT M Kiaccupukanus GocPOopHbIX yI0OpEHHIA.
CrnocoObl moJlydeHHs, cocTaB M cBoicTBa (GochopHbIX yaoOpeHuil. BomopacTBoprmbie
ynoOpenust (cynepdocdar npocTtoit U NBOMHOM, rpaHyJIUPOBAHHBIM U TMOPOIIKOBUIHBIN).
[TonypacTBopumbie ynoOpenus (mperunurar, cynepdoc, Tomacuuiak, TepModocdartsl,
dbocharuuiak, obechropennniii ¢docdar). Ilomudocdare. Vcnons3oBaHue OTXO0I0B
MPOMBIIIJIEHHOCTH, coaepxkamux gocdop. ochoputHas Mmyka u ycioBus e€ 3QPeKTUBHOTO
pUMEHEHUs. 3HAYCHHE pabOT POCCUUCKHMX YYEHBIX IO 3TOMY Bompocy. IlyTh moBsImeHus
abdextuBHOCTH  (ochopuTHO  MykuW. Pactenus, oOnagarommye  COCOOHOCTBHIO
ucrnoyib3oBath ¢ochop u3 dochopurnorn myku. DochopuroBanume. Tpanchopmarms
dbochopubix ynoopennii B mouse. Koaddumments! ucnons3oBanus pochopa u3 yaoopeHwuii.
Bzaumoneiicteue dhochopHbix ymoodpenuit ¢ mousoid. [lormomenue docharoB moysamu ¢
paznuyHOi peakiuen cpensl. IlocnmeneiictBue dochopubix ymaoOpeHuit. Jlo3wl, Cpoku u
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criocoObl  BHeceHUs: (HocOpHBIX yMOOpEeHHU MO Ppa3InYHBbIE CEIIbCKOXO3SIMCTBCHHBIC
KynbTyphl. [Ipumenenue dhochopHbIx ynodbpenuii B 3amac. JlokansHOe BHECEHHE — HanOoIee
s dexTuBHbIN crocod ucnonb3oBanus cynepdocdara. 3Hauenue GochopHbIX yI0OpeHUid B
TIOBBIIIICHUH YyPO’Kasi OTICIBHBIX CEIbCKOXO3SIMCTBCHHBIX KYJIbTypax W YJIYYIICHUH €Tro
Ka4yeCcTBa B Pa3JIMYHBIX MOYBCHHO-KIMMATHYECKUX 30Hax Poccuu.

5.3. Kaamnii B pacTeHUsIX, NOYBAX U NPUMEHEeHUE KAJTMHHBIX yYI100peHuii

Ponp kxamust B xu3HM pacteHuid. CoaepikaHue Kanus B pacTeHHsX. BbIHOC Kamus
YpOXKasiMU CEIbCKOXO3SMCTBEHHBIX KYJbTyp. JMHamMuka moTpeOiaeHuss Kajaus pPacTCHHUSIMHU.
Buemrnue npu3Haku KanuiHOTO TojofaHus y pactenuid. Coxpepxanue u (Gopmbl Kaaus B
noyBax. KanuiiHbpli MmOTeHUMAI TOYBBL. bamaHc kanmuss B X034MCTBE. MeCTOpOXAEHUS
KanuiHbIX coneil B Poccum u apyrux ctpaHax. ACCOPTUMEHT M KJIacCU(UKALNA KaTUHHBIX
yA0OpEHUi, UX COCTaB, CBOMCTBA U MPUMEHEHUE. XIJIOPUCTHIN Kaauil — OCHOBHOE KaJIUHHOE
ynoopenre. CrnocoObl MOMYYEHUsT XJIOPUCTOrO Kalusl U3 CUJIBBUHUTA W YIIYYILIEHUE €ro
busnueckux couctB. 40 % xammitHas conb. Cynbdar kamus. Kanumarnesus, xajaumar,
KaJIMHA-2JIEKTPOIUT. ChIpble KaJuNHBIE COJU: CUJIBBUHUT, KapHAJUIAT, KAUHWUT, MOJIMTAJIUT,
JaHroetHuT u Ap. OTX0oABl MPOMBIINIIEHHOCTH (TI€4Has 30ja, IIEMEHTHas IbUIb).
B3aumMogeiicTBue KanuitHBIX yAOOpeHUI ¢ MOYBOM. 3HAUEHHE COJEPIKAIIUXCA B KaJUWHBIX
yIOOpEHUsiX XJIOPUIOB, CyJIb(}aToB, HATPUsl U MarHusg i Pa3IdYHBIX PACTCHUM.
[TpumeHeHne KanuilHBIX YAOOpPEHHH B 3aBUCHUMOCTHM OT OHMOJOTMYECKHX OCOOEHHOCTEH
pacTeHU U MOYBEHHO-KIMMATH4YeCKuX ycioBuil. KoadduimenTsr nucnonp3oBanus kamus U3
ynoopenuil. Jl03bl, CPOKM M CHOCOOBI BHECEHUs KAIMUHBIX YJOOpEHUW MOJ pa3IHYHbIE
KyJlbTypbl. BHEeceHne kanuiiHbIX yAoOpeHu#l B 3amac. BiusHue KanuiHBIX yAOOpeHHil Ha
ypOKail U Ka4eCTBO MPOAYKIMU OTACIBHBIX CEIBbCKOXO3SMCTBEHHBIX KYJIbTYP B Pa3JIMYHBIX
IIOYBECHHO-KJINMAaTHYECKNX 30Hax Poccun. BiusHME W3BECTKOBAaHMs, YHABOKEHHOCTU H
JIPYTUX yCIOBUM (CBOMCTB MOYB, (POPM U CIIOCOOOB BHECEHUS yJIOOpEHU, 00€CIIE€YEHHOCTH
pactenuii azotroM u ¢dochopoM) Ha IPGHEKTUBHOCTh MPUMEHEHUS KaJUNMHBIX YI0OpEHUM.
[Tyt noblieHust 3 HEKTUBHOCTU KaTUNHBIX YI0OPEHHI.

5.4. Mukpoynoopenust

3HaueHHEe  MHUKPOdJIEMEHTOB il pacteHuil.  CojepkaHue  OTICIBHBIX
MUKPOAJIEMEHTOB B pacTeHUsIX. DYHKIIMU OTACIBbHBIX MUKPO3JIeMEeHTOB (6opa, MonubaeHa,
MeJH, IMHKA, MapraHiia, kKodanbTa) B pacTeHUsIX. BIHOC ypoxkasiMu CeTbCKOX035HCTBEHHBIX
KynbTyp. OO1m1ee conepkanne u GopMbl MUKPOIIEMEHTOB B MouBax. OOECeueHHOCTh MTOYB
MOJBM)KHBIMUA COCTUHEHUSIMH MHUKPO3JIEMEHTOB. MUKpOYIOOpEHUS, WX COCTaB, CBOWCTBA.
Y nobpenusi, coaepxaimue 6op (6opHas kucioTa, Oypa, bopmaraueBoe yaoOpeHue, OOpHbIe
cynepdocdatsl). Yaobpenus, coaepkaiye MojaudaeH (MOIMOJECHOBOKHUCIBIA aMMOHUMH,
MOJIHO AT aMMOHUSI-HATPHS, OTXOJIBI AIIEKTPOJIAMITOBOM TIPOMBITIUICHHOCTH,
MouOAeHU3NpOoBaHHbIe cynepdocdatel). YmoOpeHus, conaepkame Meap (MEeIHBIM
Kylopoc, THPUTHBIE Orapku). YaoOpeHus, cojaepxkamue MUHK (cyabdar IUHKa,
MOJIMMUKPOYAOOpeHus). YAoOpeHus, cojaepkamue wmapraHer; (cynbgaT Maprasia,
MapraHIleBble MUIAMBI, MapraHu3UpoBaHHBIA cynepdocdar). Jl03bl, CpOKM U CHOCOOBI
NPUMEHEHUST MHUKPOYJOOpEeHUW B CBS3U C MOYBEHHO-KIUMATHYECKUMH YCIOBUSAMH U
OMOJIOTUYECKUMH  OCOOCHHOCTSIMU ~ KYJBTYp. OG(DEKTUBHOCTh MHUKPOYAOOpPEHH B
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3aBUCUMOCTH OT COJICpXKaHUS MX B IMOYBE, CIOCOO0B MpUMeHEeHUs. BimsiHre N3BECTKOBAHUS
Ha 3¢ (HEKTUBHOCTH MUKPOYI0OpEeHU. 3HaUYE€HNE MUKPOYIOOPEHUI B MOBBIIICHUH YPOKaeB
B Pa3IMYHBIX TMOYBEHHO-KIMMATUYECKUX 30HaX. BiusHue MHUKpOyAOOpEeHHIl Ha KayecTBO
MPOAYKIUU PA3TUYHBIX KyJIbTYp. [Ipuémbl noBeimieHus 3QpPEeKTUBHOCTH MUKPOYIOOPEHUH.

5.5. KommiekcHble y1o0peHust

[losiTHE O  KOMIUIEKCHBIX  YIOOpeHMsX,  Kiaccupukanus  (CMeEUIaHHbIC,
KOMOMHHMPOBAHHBIE U CIIOXKHBIE). DKOHOMUYECKOE, JKOJOTHYECKOE M arpoTeXHHYECKOe
3HAUYCHWE KOMIUIEKCHBIX yaoOpeHuii. CmocoOBl TMOMydYeHHs, COCTaB, CBOWCTBA, U
MpUMEHEHUE KOMIUIEKCHBIX ymoOpenumii. Crnoxubie ymobpenus (ammodoc, auammodoc,
aMMOHU3HPOBaHHBIN cynepdocdar, momudocdarsl Kanus U aMMOHUS, KaJdWiHAs CEIHUTpa,
MmeTadocdar kamus, MarHuiammonuidocdar). KomOMHUpOBaHHBIE (CII0KHO-CMEIITAHHBIC)
yI00peHus (autpodockmu, HUTpOdoOC, HUTpoamMMo(docka, HUTpoaMModoc,
nuaMMoHuTpodocka,  kapboammodocka,  kapboammodoc,  docdaTel  MOYCBUHBI).
CwMmemanable ynoopenusi. TykocMecu, UMX COCTaB W CBOMCTBA, 3HAYEHHE M YCJIOBHS
TykocMmemieHus.  OmpeneneHne CpOKOB — INPUTOTOBIEHUS TykocMmeceil. JKuakue u
CYCIIEHIUPOBAaHHBIE  KOMIUIEKCHbIE  ynoOpeHus. O(Q(EKTUBHOCTh U  NEPCHEKTHUBbI
IPUMEHEHUs1 KOMIUIEKCHBIX y100peHuil B Poccun.

5.6. Opranuyeckue y1oopeHus

3HaueHUE HaBO3a U JAPYTUX OPraHUYECKUX YJIOOpPEHUN B MOBBIIMICHUH YPOXKAcB
CEJIbCKOXO3SMCTBEHHBIX ~ KYJIbTYp, co34aHuu Oe3nedpunmrtHoro OamaHca rymyca H
peryaupoBaHu OWOJIOTMYECKUX MPOIECCOB B mMoyBe. lIpenmmyiiectBa W HEOOCTATKU
OpraHUYeCcKuX yA0OpeHHI B CpaBHEHUU C MUHEpaJIbHbIMU. HaBO3 Kak MCTOYHUK 3JIEMEHTOB
NUTaHUs JJI1 PACTEHHM M €ro poJib B KPyrOBOPOTE MUTATENbHBIX BEIIECTB B 3€MIIC/ICIUU.
VY nenbHbIA Bec HaBo3a B oOuiem OanaHce 3neMeHToB nutanud. JI.H. [IpsHUIIHUKOB 0 ponu
HABO3a B CBS3M C POCTOM IMPOM3BOJCTBA MUHEPAIBHBIX yIOOpeHMi. 3HaAUCHHE HAaBO3a Kak
MCTOYHUKA MOMOJHEHHS TTOYBbI OPraHUYECKUM BEIIECTBOM JJIsl TOAACPKAHUS U YBEITUYEHUS
colepKaHusi TyMmyca, TOBBIIICHUS 3(PGEKTUBHOCTH MHHEpAIbHBIX ymoOpenuii. OraTa
HABO3a MPUOABKAMH YPOXKAEB CEIHCKOXO3SUCTBEHHBIX KYJIbTYp B Pa3IUYHBIX TMOYBEHHO-
KJIMMaTUYECKUX 30HAX CTpaHbl. 3HAYECHHE IMPABWIHHOTO COYETAHUS OPTraHUYECKUX H
MUHEPAJIbHBIX YI00peHui. Pa3HOBHAHOCTH HaBO3a — MOJACTHUIIOYHBIN M O€CIOICTUIIOYHBIMA
(CKUIKMN ¥ TIONYXUIKWAN) HABO3, MX COCTAaBHBIC YACTU. XUMHUYECKHH COCTaB U Ka4eCTBO
HaBO3a Pa3JIMYHBIX XKUBOTHBIX. [lojacTunounsiii HaBO3. Buabl mojactuiiku, €€ 3HauveHWHE,
cocTaB M mnpuMeHeHue. OmnpeneneHUe KOJUYECTBAa MOACTHIOYHOro HaBo3a. CrnocoObl
XpaHeHus HaBo3a. [Iponeccel, MpoucXoasuIue Ipy XpaHEHWH HaBO3a, U UX olleHKa. CTeneHb
pPa3IOKEHNsI HABO3a. XPAaHECHHE HABO3a B HABO30XPAHWIMILE M B IIOJEBBIX YCIOBHSX.
[[ITabeneBaHne Kak HEOOXOAMMBIA MPUEM MPABUIBLHOTO XpAHEHHsS] HaBO3a. 3HAUYCHHE
KIDKETpUEMHUKOB. [IpuémMbl  TOBBIIEHUST KadecTBa U YJIOOpUTENIbHAs I1IEHHOCTH
MOJICTUIIOYHOTO HaBo3a. CrHocoObl CHIDKEHHsI TMOTEpPh a30Ta MpPU XPAHCHWH HaBO3a.
KommoctupoBanue ero ¢ ¢pocoputHoit Mykoid. J[03b1 U riayOnHa 3amamky MoCTHIOYHOTO
HAaBO3a B PA3JIMYHBIX IMOYBEHHO-KJIMMATHYECKHX 30HaX. [IpOaoIKUTENBHOCTh AEUCTBUS
HaBo3a. becnogctwiounslii HaBo3. Pa3HOBUIOHOCTH — TONYXKUIAKUM, >XUIAKUHA HABO3,
HaBO3HbIE CTOKH. Pacu€r kommyectBa OecnoAcTHIOUHOTO HaBo3a. CocTaB, CBOWCTBa U
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npuMmeHenue. [lpuroroBneHue, XpaHeHHE W HCIHOJIb30BaHUE OECMOICTUIOYHOIO HaBO3a.
Omnpenenenue 103 OecnoACTUIOUHOTO HaBo3a. OcoOeHHOCTH ero mnpuMeHeHus. Jlo3bl,
riyOrHa 3aJelIKu W CHOCOOBbl BHECEHHS OECIOJICTUIIOYHOTO HaBo3a IMOJ] pa3InyHbIC
KYJBTYpPBI B CBSI3U C MOYBEHHO-KIMMATUYECKUMH YCIOBUSMHU. CpaBHUTEIBHOE JIEUCTBUE U
NOCJIEIEUCTBUE  MOACTHJIIOYHOTO M OECHOACTWJIOYHOIO  HaBo3a  HA  yposkai
CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYpP B PAa3JIMYHBIX MOYBEHHO-KIMMATUYECKUX YCIOBUSX.
CoueraHue 1 COBMECTHOE IPUMEHEHNE HaBO3a U MUHEPAJIbHBIX y100peHui. CpaBHUTEIbHAS
OILICHKAa HMCIOJIb30BaHUsl PAaCTECHUSIMHU a30Ta, (ocdopa, Kaaus U3 HABO3a M MUHEPATbHBIX
ynoopenuil. Mexanuzaius paboT 1O MOArOTOBKE HABO3a, €r0 TPAHCIIOPTUPOBKE U BHECEHUIO
B [OYBY. 3JHAUECHHE HABO3a B 3aIUIIEHHOM rpyHTe. HaBo3Has Kuxka, MOIydeHue, CoCTaB U
CBOiicTBa. XpaHEeHHE HABO3HOM KMKH U MCTIONb30BaHue e€ Ha yaoopenue. I (HeKTUBHOCTh
HAaBO3HOW kWxu. [ITnunii moMET, MoJiydyeHne, COCTaB, CBOMCTBA, XPAHEHNUE U ITPUMEHEHHE.
Hcnonb3zoBanue coyioMbl Ha yaoOpeHue. XUMHUYECKHHA COCTaB COJIOMBI. TE€XHOJIOTHS H
3¢ (eKTUBHOCTh NpUMEHEHUs1 cosioMbl. Topd. 3amacel Topda B Poccum. Tumbl u Buabl
Top(a, UX arpoXuMHUEcKasi XapakTepUCTUKa U OoTaHnYeckuil coctaB. CTENEHb pa3IoKEeHUs
Topda. 30JIbHOCTb, KMCIOTHOCTb, BJIArOEMKOCTh U MOTJIOTUTENIbHAS CHOCOOHOCTH TOpQa.
ConepxaHue NMUTATENbHBIX 3JIEMEHTOB B Top(ax. 3aroroBKa M MCIOJb30BaHUE Topda Ha
NOJICTWIKY U ynoOpenue. TopdsHoi HaBo3, ero yaoopureiabHas LeHHOCTh. Vcnonab3oBaHue
Topda B CENbCKOXO3SHCTBEHHOM INPOMU3BOJACTBE. YCIOBUA 3(PPEKTUBHOTO HCIHOIB30BAHUS
Topdpa Ha ynoopenue. Kommnoctel. Teopernueckoe 000CHOBaHHE KOMIIOCTHUPOBAHMSL.
KommnoctupoBanre Topda M HaBo3a — BaXKHBIM CHOCOO MX HCIOJIb30BAHUS. 3HAYEHUE
MUKpPOOHOJIOTUYECKUX MPOLIECCOB B IMPEBPAICHUHM MHUTATENIbHBIX BEUIECTB KOMIIOCTA B
JOCTYMHBIC 1)1 pacTeHul coequnenus. TopponaBo3zHbie koMOCTHI. [locioliHOe U ouaroBoe
KoMIiocTupoBanue. TopdoxuxkeBble, TOpPoPeKanbHble MW JIpPYrue BHUABI KOMIIOCTOB.
3Ha4YE€HHE COOTHOILIECHHUSI KOMIIOHEHTOB U PA3BUTHUS MUKPOOHOJOTMYECKUX MPOILIECCOB.
Hcnonb3zoBaHne B KOMIOCTaX (POCPOPUTHON MYKH, M3BECTH, 30Jbl (IIPU MOBBILIEHHOM
KUCJIOTHOCTH TOp(GOB) U JAPYrUX KOMIIOHEHTOB. XHMHUYECKHH COCTaB pa3iMyYHbIX
KOMIIOCTOB. YCBOEHHME pacTeHUsMU a30Ta, ¢ocdopa, Kaiaus, MHUKPOIJIEMEHTOB U3
KOMITOCTOB. Mcronb30BaHWE TOPOACKHX, NPOMBIIUIEHHBIX U  CEIbCKOXO35HCTBEHHBIX
OTXOJIOB Ha yA0OpeHHUs MyTEM HMX KOMIIOCTUPOBAHMS M TE€XHHMKA UX NPUTOTOBJIECHUS. Poib
KOMIIOCTOB B 3alIMIIEHHOM IpyHTe. Carporneian U UX UCHOoJIb30BaHue. 3enéHoe yao0peHue.
3HaueHue 3eaEHOro yaoOpeHus B 000ralieHny Mo4YBbl OPraHuYeCKUM BELIECTBOM, a30TOM U
JIpYTMMHU MUATATEIbHBIMU 3JIeMeHTamMu. BinsHue 3enéHoro yno0peHus Ha CBOMCTBA MOYBHI.
3HadueHue 3eNE€HOro yAoOpeHus JUisi MalIOIUIOJOPOAHBIX TNecyaHbIX mouB. Pacrenus,
BO3JICJIbIBACMBbIE Ha 3eii€HOe ynoOpenue (cuaepatsi). [lpuémsl  BhIpallluBaHUs WU
WCIIONB30BaHus  OTaenbHbIXcuaepaToB. Jlronuuel. Cepanemna.  [JoHHuku. @opwmsl
UCIIOJIB30BaHus 3eJIEHOr0 ynoopeHus. KoMiuiekcHOe UCToib30BaHUEe O00O0BBIXCUIEPATOB Ha
KOpM M ynoOpeHue. YpoOpenue cuuepatoB. lIpuMeHeHune OaKTepuadbHBIX MpENapaToB
(auTparuHa, pu3oTopdUHa MU JIp.) NPU BBIPAIIMBAHUU CUJEPATOB M APYrHMX OOOOBBIX.
Paznoxenue 3enénoro ynobpenus B nmouse. [Ipumenenue 3enénoro ynobpenus B Poccun u
3(p(EKTUBHOCTh €r0 B 3aBUCUMOCTH OT ITOYBEHHO-KIMMATUYECKUX YCIOBUU. 3enéHoe
ynoOpeHue B pailoHax opolieHus. BiusHue 3enéHoro ymoOpeHus Ha ypoKal pa3iudHbIX
KYJIbTYp U CBOMCTBa MouBbl. [1yTu nossienus 3 PpexkTHBHOCTH 3€JIEHOT0 y100pEeHUsI.
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CnHcoK peKoMeHayeMoii JTuTepaTyphbl:

1. Arpoxumus : yueOnuk / M. A. I'abubos, /[. B. Bunorpagosr, H. B. bermos, I'. H.
danpkud. — Psazanp : PI'ATY, 2020. — 404 c. — ISBN 978-5-904308-66-7. // Jlausb :
3JIEKTpOHHO-OMOMoTeunas cuctema. — URL: https://e.lanbook.com/book/164063. — Pexum
JOCTyTA: JIJISl aBTOPH3. TMOJIb30BaTeNel. — TEKCT : 3JIEKTPOHHBIH.

2. I'myxux, M. A. Arpoxumus : yaeoHoe rnocodue jyist By3oB / M. A. ['myxux. — CaHkT-
[TerepOypr : Jlanb, 2022. — 120 c¢. — ISBN 978-5-8114-8454-6. // JlaHp : 31EKTPOHHO-
oubimoteunas cuctema. — URL: https://e.lanbook.com/book/193260. — Pexwm mocrtyma: s
aBTOPU3. MOJIB30BATENEN. — TEKCT : AIEKTPOHHBIN.

3. SArogun, b. A. Arpoxumus : yueOHuk ais By30B / b. A. fArogun, 0. I1. XKykos, B.
N. Kob63apenko. — 3-e¢ uzn., crep. — Cankr-IletepOypr : Jlans, 2021. — 584 c. // Jlans :
2JIEKTpOHHO-OMOMoTeunas cuctema. — URL: https://e.lanbook.com/book/176891. — Pexxum
JIOCTYIIA: JUISI aBTOPHU3. NIOJIB30BATENIEH. — TEKCT : JIEKTPOHHBIMN.

6. OKOJIOI'UA U YIOBPEHUA

OKOJIOTMYECKUE AaCMeKThl XuUMH3aluu 3emieaenud. [IpenenbHO  JI0MyCTUMBIE
konuuectBa  (IIJIK)  Tokcuueckux  COeNMHEHUM B pacTeHHSAX, IIOYBE,  BOJC.
COanmaHcMpOBaHHOE TIPUMEHEHHE YJIOOpPEHUN U JPYTHX CPEIACTB XHMH3AIMd — OCHOBA
YCTPaHEHUS OTPULIATEILHOTO MOCIEACUCTBUS UX HA MTOYBY, PACTCHUS, YEIIOBEKA, )KUBOTHBIX.

Cnucok pekoMeHyeMoii JTUTepaTyphbl:

1. Arpoxumus : yueOnuk / M. A. I'abu6os, /{. B. Bunorpanos, H. B. bermos, I'. H.
®danpkuH. — Psazans : PIATY, 2020. — 404 c. — ISBN 978-5-904308-66-7. // Jlaup :
2JIEKTpOHHO-OMOIMoTeunas cuctema. — URL: https://e.lanbook.com/book/164063. — Pexxum
JIOCTYIIA: JJIsl aBTOPHU3. TTOJIB30BATENIEH. — TEKCT : JIEKTPOHHBIMN.

2. I'myxux, M. A. Arpoxumus : yae6Hoe mocodue st By30B / M. A. ['myxux. — CaHkT-
[TerepOypr : Jlans, 2022. — 120 ¢. — ISBN 978-5-8114-8454-6. // JlaHp : 3IEKTPOHHO-
oubnmoreunas cucrema. — URL: https://e.lanbook.com/book/193260. — Pexxum gocryma: mist
aBTOPHU3. MTOJB30BaTENIEN. — TEKCT : AIEKTPOHHBIM.

3. dronun, b. A. Arpoxumus : yueOHuK ais By30B / b. A. Sroaun, FO. I1. XKykos, B.
N. Ko63apenko. — 3-¢ usn., crep. — Cankr-IlerepOypr : Jlans, 2021. — 584 c. // Jlanp :
3JIeKTPOHHO-OnOmoTeynas cuctema. — URL: https://e.lanbook.com/book/176891. — Pexxum
JIOCTYIIA: JJIsl aBTOPHU3. TTOJIB30BATENIEH. — TEKCT : JIEKTPOHHBIMN.

7. CEJIbCKOXO3SAMCTBEHHASI SHTOMOJIOT'US

Tumel TNOBpPEKIEHUS PACTEHUM HACEKOMBIMU. MeTonpl ydeTta YUCIEHHOCTH
HACEKOMBIX. JKOHOMHMYECKHE MOPOTH BPEAOHOCHOCTH HACEKOMBIX, HX ONPEACICHUE W
UCIOJIb30BaHUE. MeXaHnueCcKuii U (PU3NYECKuii METObI 3aIUTHl PACTEHUN OT BPEIUTEICH.
ATpPOTEXHUYECKUM METOJ| 3alIUThl PACTEHU OT BpeauTesie. XUMHUUYECKU METOJ 3allUThI
pacTeHuld OT BpeauTesned. buonornueckuii MeToJ 3aluThl PAaCTEHUM OT BPEIUTEINIEH.
CeNeKIMOHHBIA METOJ| 3allUThl PACTEHU OT BpeauTeneid. buoTtexHonorus B 3amIuTe
pacteHuit ot Bpeautenei. [lonsTue 00 HHTErpUPOBAHHOMN CHCTEME 3aIUTHl PACTCHHIA.
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XapakTepucTUKa MHOTOSIHBIX BpeauTesiedn. MOJUTIOCKH M TPhI3yHbI. XapaKTEPUCTUKA
MHOTOSIIHbIX Bpenureneil. lIpsmokpslable. XapaKTepUCTHKAa MHOTOSIHBIX BpEIUTEIEH.
JKecTkokpblable. XapakTepUCTUKA MHOTOSIIHBIX Bpeaurtenel. Yemyekpouible. Bpenurenu
3€pHOBBIX KyJIbTYp M cucTeMa 3amuThl oT HUX. Cocymue Bpeaurenn. Bpenurenu 3epHOBBIX
KyJIbTYp M CHCTEMa 3allUThl OT HUX. JKeCTKOKpbLIbIE. Bpeaurenn 3epHOBBIX KyJIbTYp U
CHUCTEMa 3alUThl OT HUX. YUemryekpbulble W IEpENOHYATOKpBUIbIE. Bpenurenu 3epHOBBIX
KyJIBTYp U CHUCTEMA 3alUThl OT HuX. [IBykpbuible. Bpenurenu 3epHOO0O0BBIX KYJIbTYp H
CHUCTeMa 3alllUThl OT HUX. Bpeautenu KOpMOBBIX OOOOBBIX TpaB U 3allUTa OT HHX.
Bpeautenu cBeksbl U cucTemMa 3alUThl OT HUX. Bpenurtenu kaptodens u 3amura OT HUX.
Bpenutenn noseBsIX KPECTOLUBETHBIX KYJIBTYD M 3aIATA OT HUX.

8. CEJIbCKOXO3SIMICTBEHHASI ®UTOIIATOJIOT UsI

OcHoBHBIE MeTOJIbI OOpPHOBI € OOJIE3HSIMU PACTEHUM M TMPUHLHUIBI TOCTPOCHUS
KOMILJIEKCA 3allIUTHBIX MeponpusTiuii. HoBble MpoU3BOACTBEHHBIE TEXHOJIOTHH.

MOHUTOPUHT ¥  METOABl yudeTra OOJie3HEW 3EpHOBBIX KYyIbTyp. bonesnu
UH(EKITMOHHOTO ¥ HEMH(EKIITMOHHOTO BBIMAJICHUS O3UMBIX 3€pHOBBIX KYJIbTYp. [ 0JIOBHEBBIE
U pKaBUMHHBIE OOJE3HU 3EPHOBBIX KyIbTyp. KOMIUIEKC 3alUTHBIX MEPONPHUSATUNA OT
OoJe3Hel 3epHOBBIX KYJIBTYP.

bonesnu kopMoBbIX 0000BbIX TpaB. bose3Hu 3epHOBBIX 0000BBIX KyNbTYyp. bonesnu
YBSITAHUS 3€PHOBBIX O00OBBIX KyJNbTyp. KopHeBbIe THUIM M O0JE3HU YBSAAHUS 3€PHOBBIX
0000BBIX KyNIbTYyp. KOoMIUTEKC 3alMTHBIX MEpOTpUITHI OT HUX. HOBBIE TIPOM3BOICTBCHHBIC
TexHosorun. BupycHeie Oone3nu kaprodens. [lpuemsl 3amutel. bakrepuansabie 00sIe3HU
KapTodes.

Kommiexke 3amuTHbIX MeponpusiTuid. PU30KTOHMO3 U anbTepHapuo3 Kaptodens,
arpOTEXHUYECKHE MPUEMBI 3alTuThl. Bumbl mapmm kaprodens. CucteMa 3amuThl.

MOHUTOPUHT ¥ METOJIBI yueTa Oose3nel. BupycHbie u HenH(EKITMOHHBIE 00JIE3HU C.X.

KYJIBTYP.
9. ”HTETPUPOBAHHAS 3AIIIATA PACTEHUH

DUTOCAHUTAPHBIN MOHUTOPHUHT: 3HAYEHHE, OCOOCHHOCTHU, METOIbI MPUMEHEHHSI.

MOHUTOPUHT U METO/BI ydeTa 00Jie3HEH MOJIEBBIX KYJIbTYyp. MOHUTOPUHT U METOJbI
y4yeTa BpPEAUTENICH MOJIEBBIX KYJbTYp.MOHUTOPUHT M METOAbI Y4€Ta COPHSKOB B MOCEBAX
MOJIEBBIX  KYJbTYp.MOHUTOPMHT U  METOABl yueTra Oosie3Hel  kaptodens Ha
MPOU3BOJCTBEHHBIX U CEMEHHBIX YYaCTKaXx.

NHHOBalMOHHBIE  METOIBI U CpeAcTBa  (UTOCAHUTAPHOTO  MOHUTOPHUHTA
arporeHo30B.IHHOBAIIMOHHBIE METOJbI M CpPeACTBa (DUTOCAHUTAPHOTO MOHHUTOPUHTA
CEMEHHOI'0 Matepuaia u MpoOAyKTOB paCTEHUEBOCTBA ITPU XPAHCHUHU.

NurterpupoBaHHas 3anuTa pacTeHU. ATpOTEXHUYECKUN METOJ B MHTEIPUPOBAHHON
3ammTe pacTeHuid. CeleKIMOHHBIM M TeHETUYECKHI METOAbl B MHTETPUPOBAHHOM 3aIlIHUTE
pacTEHUM.

3HaueHUE CEMEHOBOJICTBA B MHTETPUPOBAHHOM 3amuTe pacTeHuid. OCHOBHBIE METO/IbI
W CpEeJCTBA 3aIllUThl PACTEHUU OT BPEIHBIX O00BEKTOB. OCHOBHBIE METOABI M CPEICTBA
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OopbObI ¢ OONE3HSIMU pACTEeHHM U TNPUHIUIBI TOCTPOCHHUS KOMIUIEKCA 3allUTHBIX
Meponpusatuid. OCHOBHBIE METOIBI U CpelncTBa OOpbObI € BpEAUTENIMU PACTEHUU U
OPUHIUIBL TIOCTPOCHUSI KOMIUIEKCA 3allUTHBIX Meponpusatuil. OCHOBHBIE METONbI H
cpenctBa 00pbObI ¢ COPHBIMU PACTEHUSIMU U MPUHIIMIIBI TOCTPOCHHS KOMIUIEKCA 3aIIUTHBIX
MEPOTIPHUSITHMN.

Pons M MecTo XMMHMuYeCKOro MeTojaa B 3amiuTe pacteHuil. Ero mpeumymiectBa u
Hegoctatku. Kiaccudukanus mnecTUIMIOB 1O OOBEKTY TMPUMEHEHUS U CHOCO0y
IPOHUKHOBEHUS. PermaMeHThl NpUMEHEHHs NeCTUUUAOB. [MrueHnYeckrue HOPMAaTHUBBI.
TOKCHYHOCTH MECTUINAOB U (PaKTOPHI, €€ OMpeesaIonre. Y CTONYMBOCTD K MECTUIHIaM U
(bakTOpHI €€ OTIpe eSO,

[IpupogHas yCTOMYMBOCTH BpPEIHBIX OpPraHU3MOB M €€ BuIbl. [IpuoOpereHHas
YCTOWYMBOCTH BPEIHBIX OPraHU3MOB U €€ BUAbL. [IprMephl MOSBIEHUSI PE3UCTEHTHBIX (POPM
BpEAHBIX O0BEKTOB. ONAacCHOCTh MNPUMEHEHHS NECTUUUAOB I OKPYXKAIOIIEH Cpelbl,
TEIJIOKPOBHBIX >KMBOTHBIX, TOJIE3HOW H3HTOMOGMayHbl. M30upaTenbHOCTh MECTUIIUIOB,
¢dakropsl e€ onpenensomue. CoctaB npenapaTuBHbIX (HOPM NECTULUAOB, UX IPEUMYIIECTBA
u HeocTaTku. CoBpeMeHHbIE IpenapaTUBHbIE (POPMBI.

Knaccudpukanus XUMHUYECKUX CpPEICTB 3allUThl pacTeHUl OT Bpeaurene (c
IPUMEPAMH). XapakTepucTuka WHCEKTULINIOB U aKapUINI0B TPYIIIbI
(docPopoopraHuvecKMX COECIUHEHUM, KOHTAaKTHbIX U CHCTEMHBbIX (oOIiee CTpoeHue,
Kjnaccuukanus). XapakTepUCTUKa TPYIIbl CHUHTETHYECKMX MNUPETPOUIOB. MexaHU3M
NeNcTBUS. XapaKTepUCTUKa 1 OCOOEHHOCTH MPUMEHEHHUSI OCHOBHBIX JCHCTBYIOIINX BEIIECTB
W TpenapatoB Ui 3allUThl OT Bpeauteseid (mo BbIOOPY Ha pPa3HBIX KyJIbTypax).
XapakTepucTUKa WHCEKTHIMAOB M aKapULMJOB TPYIIbl aBEPMEKTUHOB, OCOOEHHOCTH
OCHOBHBIX JCHCTBYIOUIMX BEUIECTB U MpENapaToB: aBEpCEeKTHH (puToBepm), aBepTUH N
(akapun). XapakTepuCTUKa TPYNIbl HEOHUKOTUHOUJIOB, OCOOEHHOCTH OCHOBHBIX
JEHCTBYIOLIMX BEIIECTB U MPENaparoB THAMETOKcaM (akTapa), MMuaakionpua (KoHpuaop),
TUAKJIONPHUA (Kalaumco). XapakTepUCTUKa UM OCOOEHHOCTH NPUMEHEHHUS CHEelH(PUUECKUX
akapunuaoB. Knaccudukaius XUMHUECKHX CPEJCTB 3alllUThl PAcTeHH OT Ooje3Hen (c
npuMepamu). XapaKTepUCTHKa U OCOOCHHOCTH MPUMEHEHUsS (YHTUUUAOB TPYIMIbI MEIU:
Oopaockasi cMech, a0ura-muK. XapaKTepUcTUKa (PYHTULIUOB TPYIIBI CEPbl: THUOBUTILKET,
kymyinyc. OcobeHHocTH 3(P(HEKTUBHOTO MPUMEHEHHUsA. XapaKTepucTuka (QyHTHUIUIO0B
OPOU3BOAHBIX JIUTHOKApPOAMUHOBOM KHCJIOTHI, OCHOBHBIX JEHCTBYIOIIMX BEIIECTB U
npenaparoB: Tupam (TMT/]), mankorne6 (nuran M-45). OYHTUIUIBI KOHTAKTHOTO JCUCTBUSI.
XapakTepucTuka, 0COOCHHOCTH TPUMEHEHUS U MexaHU3M JieicTBUsl. [Ipumepnl. @yHTHIMIBI
CHUCTEMHOTO JIEUCTBHUA. XapaKTepUCTHUKA, OCOOCHHOCTU MTPUMEHEHHSI U MEXaHU3M JICUCTBUSI.
[Tpumepsl. XapakTepuCTHKa TpyIIbl CTPOOMITypUHOB. [IprMepbl OCHOBHBIX JEHCTBYIOIINUX
BCIIECTB M TMpEmaparoB: a30KCUCTPOOUH (KBaapuC), KpEe30KCHUM-METUN (CTpoOn).
XapakTepucTuka rpynnsl 0eH3uMuAa30510B. [IpuMepbl OCHOBHBIX AEHCTBYIOMIMX BEIIECTB U
npenapatoB: OeHomun (dyHaazon), kapOeHmazum (koydyro cymnep). XapakTepUCTUKa
rpynibl  TpuaszosioB. [IpuMepsl OCHOBHBIX JEHCTBYIOIIMX BELIECTB M IMPENapaToB:
neHkoHazon (toma3), TpuaaumedoH (OaiteToH). XapakTepUCTHKa ¥ OCOOEHHOCTH
NPUMEHEHHUsI OCHOBHBIX JEMCTBYIOLIMX BELIECTB U MPENapaToB JAJs 3alIUTHI OT OoJie3Hel (1o
BbIOOPY Ha pa3HbIX KyJbTypax). Knaccudukanus XUMHUECKUX CPEICTB 3alIUThl PACTEHUIN
OT COpHSKOB (Cc mpumepamu). ['epOUIUIBI CIUIOMIHOTO JEHCTBUA. XapaKTePUCTUKA H
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0COOCHHOCTH MPUMEHEHHS MPOU3BOAHBIX (pochOoHOBOM KUCIOTHL. [ToBCX0M0BBIE TEpPOUITUADI.
OcHoBHBIE Tpynnbl, 3(PGEKTUBHbIE NPOTUB JABYIOJbHBIX COPHIKOB (IIPOU3BOAHBIC
(EHOKCUYKCYCHOM  KHCIIOTBI, TMPOU3BOJHBIE MUKOJIMHOBOM KHUCIOTHI, MPOU3BOIHBIC
cynbonunmoueBuHsl). IloBcxomoBeie repOunUabl. OCHOBHBIE Tpymmbl, 3(QQGEKTHUBHBIC
POTUB OAHOJOJIBHBIX COPHSIKOB (MPOU3BOJIHBIE apUIOKCU(PEHOKCUTIPOTUOHOBOW KUCIOTHI).
[TouBeHHble repOULIUIBI. XapaKTepUCTUKA MU OCOOCHHOCTH TNPUMEHEHHS TpPUA3HHOB,
JTUHUTPOAHUIIMHOB,  XJopanetamuaoB. I[lokazarenun  u30UpaTeNbHOCTH  repOUILIUIOB.
HeratuBHoe mocneneiictBue repOUIUIOB HE  HENEIEBBIE KYJIbTYpbl  (IPUMEPHI).
XapakTepucTuka ¥ OCOOCHHOCTH NPHUMEHEHHS OCHOBHBIX JEHUCTBYIOIIMX BEIIECTB U
MpenapaToB Uil 3alUThl OT COPHAKOB (110 BEIOOPY Ha pa3HBIX KYJIbTYpax).

MuxkpoOuonorndeckiue mpenaparbl, BUPYCHbIE, OakTepuanbHble, rpuOHbIe. OOIas
XapaKTepUCTHKA TPy, OCOOCHHOCTH TPHUMEHEHHUS M MEXaHW3M UX JIeUCTBUS.
MuxkpoOuonoruyeckue mpemnapaTsl Ha ocHoBe Bacillussubtilis u Pseudomonasfluorescens,
MEXaHU3MBbI IEUCTBUs, 00J1aCTh TPUMEHEHUsI. MUKPOOUOJIOTMYEeCKUE MpenapaThl HA OCHOBE
Trichodermaharzianum, MexaHU3Mbl JEUCTBHUA, o00JacTh mpuMeHeHHsA. KomIuiekcHoe
NPUMEHEHUE NECTULINIOB Ha MPUMEPE 3€pPHOBBIX KYJIbTYp. bakoBble cMecH U 0COOEHHOCTH
WX TMPUTOTOBJICHUS.

10. KAPAHTHH CEJbCKOXO3SINCTBEHHBIX PACTEHU

[loHsATHA O KapaHTHHE PACTEHMM M KApaHTUHHBIX OOBEKTaX. 3HAUEHHE W 3aJauu
KApAaHTUHA PACTEHHUU B YCIOBUAX HAYYHO-TEXHUYECKOIO MPOrpecca, N3MEHEHNS IPUHLINATIOB
X031 CTBOBaHMSI, OBBINICHUE TPEOOBaHUH IO OXPaHE OKPYKAIOIIECH Cpeibl.

CrnocoObl W MyTH pacupoCTpaHEHUs KapaHTHUHHBIX OOBEKTOB. CoBpeMeHHas
CTPYKTypa TOCYIApCTBEHHOM CiIyxObl 1O KapaHTHHY pacteHuit Poccun. DyHkuuu
Poccenpxo3Ham3opa MO KApaHTUHY pPACTEHUH C KapaHTHUHHBIMUA JIA0OpAaTOPUSIMH U
(GyMUTAIIMOHHBIMU OTpPsiIaMH. 3a1add U (PYHKIIUU TOTPAHUYHBIX MYHKTOB MO KapaHTHUHY
pacTeHni B MOPCKUX M PEUYHBIX MOPTaX, HA KEJIE3HOAOPOKHBIX CTAHLMAX U a3pOIopTax, Ha
IJIABIOYTAMTaX M IMIOCCEHWHBIX Joporax. MHTpOIyKIIMOHHO-KapaHTHUHHbIE MUTOMHUKH,
OpaHXXEpen M COPTOYydYacTKH. KapaHTHHHBIE MEpPOINPHUITUSA, MNPOBOAUMBIE B IUTOMHUKAX,
OpaHXXepesaX M Ha COpTOoydacTKax. Poyib arpoHOMOB IO 3alllMTE PACTEHUH XO35UCTB B
BBITIOJIHEHUU KapaHTHUHHBIX (yHKumid. Koopauaupytomas poinb Bcepoccuiickoro HaydyHO-
UCCIeNoBaTeNbCKOro NHCTUTyTa KapantuHa pactenuii (BHUUKP). O6s3annocT u npasa
PabOTHHUKOB IOCYJIapCTBEHHOM CIIyKObl IO KapaHTHHY pacTeHuil. CTpyKTypa KapaHTHHHBIX
MeponpusATHNA. BKIIOUEHHEe MX B TEXHOJOTHIO BhIpAIIMBaHUsA KyibTyp. Ilopsaok ummopra,
TpaH3UTa M OKCIOPTAa PACTUTENBHBIX TIpy30B. Kapantunubeli pocmotp. llonstne o
NEPBUYHOM UM BTOPUYHOM JOCMOTpE. 3aJaud U OCHOBHBIE METOJbl J1a00OpaTOpPHOU
KapaHTUHHOM 3KcnepTu3bl. O0e33apaKuBaHue PaCTUTENBHOIO MaTeprala B MyHKTax BBO3a U
IIPOBEPKA B UHTPOAYKIIMOHHO-KAPAHTUHHBIX TUTOMHHUKAX U OPaH)KEpEsX.

MeponpusaTus 10 BHYTPEHHEMY KapaHTHUHY pacTeHuil. KapaHTHHHBIE BpeauTenu, He
3apEerucTpupoBaHHble Ha Ttepputopun Poccuiickonn @enepanuu: KamnpoBbIM KYK —
Trogoderma granarium Ev., kykypy3Hble xyku pona Jmabpormxka — Diabrotica sp.sp.,
aMEepUKAHCKUIM KieBepHblid MuHep — Liriomyza trifolii Burg., roxHOaMepHKaHCKHA
auctoBoil muHep — Liriomyza huidobrensis Blanch., Tomarnbiii nucTtoBoii MuHEp —
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Liriomyza sativae Blanch., mamemoBwiii Tpumnc — Thrips palmi Kary., a3marckas
MHorosigHast 3epHoBka — Callosobruchus analis L., unauiickas daconeBas 3epHOBKa —
Callosobruchusphaseoli  Gyll., kwurtaiickas 3epHoBka — Callosobruchus chinensish,
UYetsipexnsTHucTtas 3epHoBka — Callosobruchus maculates F., anguiickue xaprodenbHbIe
JTOJTOHOCHKH — Premnotrypes sp.sp., kapTodeabHbIN KyK-001Ka KiyoHeBas — EpIitrix
tuberis Gentner., erumerckas u asuaTckasi XJomnkoBbie coBku — Spodoptera littoralis Boisd.
u Spodoptera litura Fabr., asmarckuii ycau — Anoplophora glabripennis Motschulsky,
wIoAoBeIH fgonaroHocuk — Conotrachelus nenuphar Herbst., s6monnas myxa — Rhagoletis
pomonella Walsh., smonckuii xyk — Popillia japonica Newm., TyToBas HIMTOBKAa —
Pseudaulacaspis pentagona (Targ.-Toz.)., cpenu3eMHOMOpcKas 1uiogoBas myxa — Cemtitis
capitata Wiell. Kapantunnsie BpeauTenu, OrpaHUUY€HHO PaclpOCTpaHEHHBIE HA TEPPUTOPHUH
Poccuiickoit ®enepanuu: kaprodenpHas wMoib — Phthorimaea operculella  Zell.,
amepukaHckas Oemas 06abouka — Hyphantria cunea Drury., BocTouHas IIomoXKopKa —
Grapholitha molesta Busck., xamudophwuiickas mmroBka — Quadraspidiotus perniciosus
Comst., HemapHbIi mIenKonpss (a3suarckas paca) — Lymantria dispar L. (asian race),
nepcukoBas 1ojoxkopka — Carposina niponensis Wlsgh., 3amanueiii (kanupopHURCKUil)
nBeTouHbI Tpune — Frankliniella occidentalis Perg., dummokcepa — Viteus vitifoliae Fitch.
Kapantunnbie 060J€3HU, HE 3aperucTpupoBaHHbie Ha TeppuTopun Poccuiickoit deneparuu:
uHauickas rojoBHs mmeHuiibl — Neovossia indica (Mitra) (=Tilletia indica Mitra),
JTUTUIOM03 KyKypy3bsl — Stenocarpella macrospora (Earle) Sutton u Stenocarpella maydis
(Berkeley) Sutton, GakTepuanbHOe yBsigaHue (BHAT) KyKypy3sl —Erwinia stewartii (Smith)
Dye., 6akTepuanbHbIi 0k0T prica — Xanthomonas oryzae pv. oryzae (Ishiyama) Swings et
al., OakTepualibHas rmoyiocaTocTh puca — Xanthomonas oryzae pv. oryzicola (Fang, et al.)
Swings et al., romoBHs kaptodens (kmyoOneii) — Thecaphora solani Thirum. et O'Brien,
KoJTyMOUiicKas rajuioBas kaprodenbHas Hematona — Meloidogyne chitwoodi Golden et al.,
onennas kaprodenbHas Hemaroga — Globodera pallida (Stone.) Mulvey et Stone., oxor
IJI0JIOBBIX JiepeBbeB — Erwinia amylovora (Burill.) Winslow et al., marentnas mo3auka
nepcuka (amepukanckas) — Peach latent mosaic viroid, Texacckas KOpHEBas THHJIb —
Phymatotrichopsis omnivora (Duggar.) Hennebert.., 6akrepuanbHOe yBs1aHUe BUHOTpaIa —
Xylophilus ampelinus (Panagopoulus) Willemsetal., 3050Tucroe noxenrenue BUHOTpaga —
Grapevineflavescence doreephytoplasma, ackoxuto3 xpu3antem — Didymella ligulicola (K.
F. Baker, Dimock & Davis), pak cTBojoB U BeTBeil cocHbl —Atropellis sp.sp., ycbixaHue
ny6a (cocynucteiii Muko3) — Ceratocystis fagacearum (Bretz.) Hunt. ., cocHOBast cTBoJIOBas
nemarona — Bursaphelenchus xylophilus (Steiner et Buhrer.)) Nickle. Bbonesuu,
OTPaHMYECHHO pPacIpoCTpaHeHHble Ha Tepputopun Poccuiickonn dPenepanuu: I0KHBINA
resbMUHTOCTIOPHO3 KyKYypy3bl (paca T) Cochliobolus heterostrophus Drechsler (=Bipolaris
maydis (Nisikado) Shoem)(race T), pak kaprodens — Synchytrium endobioticum (Schilb.)
Persival., Oypas ruunp kaptodenss — Ralstonia solanacearum (Smith), 3osoTucTtas
kapropenpHass Hemaroga — Globodera rostochiensis (Woll.) Behrens., domoncuc
MOJICOJTHEYHMKa (cepast MATHUCTOCTh crebieit) — Diaporthe helianthi Munt. — Cvet. et al.
(=Phomopsis helianthi Munt.—Cyvet. et al.), mapka(ocma) ciusbl — Plum pox potyvirus, 50.
KapaHTvHHBIE COpHBIE pPACTEHUs, HE 3apErMCTPUPOBAHHBIE HA TeppuTOopun Poccuiickon
denepanuu: MOTYMapa3uThl U Mapa3uThl (CTPUTH), OAHOJETHUE CTEP)KHEKOPHEBBIE COPHBIE
pacteHusi (unomes rononeBuaHass — Ipomoea hederacea L., umomest ssmuatas — lpomoea

16



lacunosa L., uepena Bonocucras — Bidens pilosah.), MHOrONETHHE KOPHEOTNIPHICKOBHIE
pacteHus (Oy3WHHUK Ta3ymHbld (uBa MHoroseTHsss) — Iva axillaris Pursh., macnen
Kaponuuackuiik — Solanum carolinense L., maciaen nuHeiHONMMcTHBIH — Solanum
elacagnifolium Cav., moxcomneunuk kanmupopuuiickuit — Helianthus californicus DC.,
nojaconHeyHuk pecHutyateii — Helianthus ciliaris DC. 51. Kapantunaele copHble
pacTeHHs, OTPaHWMUYEHHO paclpocTpaHeHHbIE Ha Tepputropun Poccmiickorn Deneparuu:
nmapasuTHbIE COpHble pacTeHus (moBwmkun — Cuscuta sp.  sp.), OJHOJIETHHE
KOPHEMOYKOBATHIE COpHBIC pacTeHus (amOpo3usi TpexpasaenbHas — Ambrosia trifida L.,
neHxpyc manoneTkoBeiii — Cenchrus pauciflorus Benth.), onHONIeTHHE KOpHECTEPKHEBBIE
COpHBIE pacTeHus (aMOpo3usi ToJbIHHOMUCTHAsS —Ambrosia artemisiifolia L., macimen
komrounii — Solanum rostratumDan., macien TpexiBsetkoBbiii — Solanum triflorum Nutt.),
MHOT'OJICTHUE KOPHEOTIPHICKOBBIE COPHBIE pacTeHus (amMOpo3ust MHOTONeTHsIsT — Ambrosia
psilostachya DC.., ropuak moiyunii — Acroptilon repens DC.

OUTOCAaHUTAPHBI  KOHTPOJbh OOJIE3HEH 3EPHOBBIX W  KPYISIHBIX  KYJBTYP.
dutocaHUTAPHBIA KOHTPOJH 0OJE3HEH 3epHOBBIX M KPYISHBIX KYJIbTyp. PUTOCAHUTAPHBIN
KOHTPOJIb  OOJIe3HEM TEXHUYECKUX KyJIbTyp (kKaprodenb, XJIOMYATHUK, JIEH, COf,
no/IcOMHeYHUK). dDurocaHuTapHbIi KOHTPOJIb OOJIE3HEH IUIOAOBBIX KYJIbTYp, BUHOTpaaa U
JIECHBIX pacTeHnd. PUTOCAHUTAPHBIM KOHTPOJIh KAPaHTUHHBIX COPHBIX PACTCHHI.
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KPUTEPUU ONNPEJAEJIEHUA OLHEHOK

Ouenka XapakTepucThKa OTBETa
5 - 9K3aMEHYEMbI YBEPEHHO, JIOTUYHO, MOCIEAOBATEIbHO U TPAMOTHO OTBEYAET Ha
(OTn4anHoO) IIOCTaBJICHHBI BOIIPOC, OINHUPAACh HA 3HAHUS OCHOBHOW M JONOJHUTEIBHON

JUTEPATyphl, TECHO TMPUBSI3BIBACT YCBOCHHBIC HAyYHBIC IIOJIOKEHHUS C
IIPAaKTUYECKON JEeATEIbHOCTBIO;

- yMeJI0 00OCHOBBIBAET U apTYMEHTHUPYET BBIIBUTAEMbIE UM HJICH;

- JIeJIaeT BBIBOABI U 000OIICHUS.

4 - DK3aMEHYEMbI IPaMOTHO W IO CYIIECTBY OTBEYAET HA MOCTABJICHHBIA BOMPOC,
(Xopormo) ONUPAsICh HA 3HAHUSI OCHOBHOM JINTEPATYPHI;
- HE JIONYCKAeT CYIIECTBECHHBIX HETOUHOCTEH;
- YBSI3BIBAET YCBOCHHBIC 3HAHUS C TIPAKTHUECKOU JIEATEIBHOCTHIO;
- aprYMCHTHPYET HAay4JHBIC MTOJIOKCHHUS,
- JIefaeT BHIBOILI M 0000IIIEHH.

3 - 3K3aMEHYEMBbI 0 CYIIECTBY OTBEUYAET HA IOCTABIEHHBIN BOIPOC, ONUPAsCh Ha
(Y 1oBnEeTBOPHUTENLHO) | 3HAHUS TOJIBKO OCHOBHOM JIUTEPATYPHI;
- IOTIYCKaeT HECYIIECTBEHHbIE OITMOKH U HETOYHOCTH;
- UCIIBITHIBAET 3aTPYJIHECHUS B PAKTUYECKOM IPUMEHEHUY 3HAHU;
- c1a00 apryMeHTUPYET HaY4HbIE TTOTO0XKECHHUS;
- 3aTpyIHSAETCS B OPMYJIMPOBAHUH BBHIBOJIOB 1 O0OOIICHHUIA.

2 - DK3aMEHYEMBII HE IO CYIIECTBY OTBEYACT HA IIOCTABJICHHBIN BOIIPOC;
(HeynoBneTBopHTENBHO) | - OMMYCKAET CYIIIECTBEHHBIE ONIMOKH M HETOYHOCTH IIPH PACCMOTPEHHUH TTPOOIIEM;
- UCTIBITHIBAET TPYAHOCTH B IPAKTUYECKOM IIPUMECHECHUH 3HAHUM;

- HE MOKET apryMEHTHUPOBATh HAyYHBIC TIOJIOKEHUS;
- He (OpMYIIHpPYeT BBIBOJIOB U 00OOIICHU.

BerynurensHOe WCTIBITAHWE OICHWBACTCS TIpecenaTelIeM KOMHCCHU M YJeHAMHU
KOMHUCCHH T10 TIATHOAUTBHON IITKAJIe, Jaiee SK3aMEHYEMOMY BBICTABJISIETCSI HTOTOBAs OICHKA
oT 2 10 5 6aIoB.

W.o. mupexropa UHCTUTYTA (PyHIaMEHTAIbHBIX
Y TIPUKJIAIHBIX arpo3KOOUOTEXHOJIOTUN U JIECHOTO XO3iCTBa C.H. ’KakoBa
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