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AnHoOTanusi: B cTcTe nmpencTaBieHbl pe3yaTaThl U3YyUEHUs IPOTYUEHUS KUTKUX
cnoxubiX NPK n NPKS rymartos, conepskaiiiie B pa3inuHbIX ¢popMax aszor, hocdop,
KaJIA, Cepy U pacTBOPUMBIEC ()OPMBI TYMYCOBBI BEIIIECTB Ha OCHOBE OKHCIICHEOTO YTJIS
IIEPOKCUJIOM BOJOPOJA B WICJIOYHOM Cpelne. YCTAOBJIEH ONTHUMAJIbHBIA COCTaB
nonyuenus: cinoxHbXx NPK u NPKS rymatoB Ha ocHOBE MpPOAYKTOB OKHCIEHHOTO
yris, kapOamupaa, cyibdara aMMOHHMs, HUTpaTa aMMOHHUS, OYHIIEHHOTO W
aMMOHU3UPOBAHHOTO  AKCTPAKIIMOHHOW  (POCPOpHON  KHUCIOTBHI,  OIpeesieHa
3aBUCUMOCTH CBOMCTB TYMAaTOB JaBJICHUE HACBIIIEHHBIX IMAPOB, TUIOTHOCTH, BA3KOCTD,
TeMIlepaTypa KpUCTadu3aluu OT cocTaBa. [loka3zaHO BO3MOXHOCTH IOJTYYEHUS
cnoxkable NPK rymat ¢ conepxkannem N ot 0,38 10 17,84 %, rymat xanus ot 2,76 110
5 %, P205 ot 0,001 10 0,4 %, u K20 ot 0,001 10 0,4 % u cmoxxapie NPKS rymarts! ¢
conepxanuem N ot 0,02 no 17,63 %, rymar kanus ot 2,76 1o 5 %, P205 ot 0,001 1o
0,4 %, u K20 ot 0,001 g0 0,4 % u cepsi ot 0,001 no 0,45 %.

KiroueBblie cioBa: OypbIX yrojib, OKHCICHUS, OKHCIEHHOTO yTis, Kapbamua,
cynb(dara aMmMoHMsI, HUTpaTa aMMOHUS, (OCHOPHOIN KUCTOTHI.

CenbCKOX031HCTBEHHOE MTPOU3BOACTBO SIBISICTCS OJTHAM M3 BEAYIIUX CEKTOPOB
skoHoMUKH PecryOnuku  Y30ekucran. Jlns  yBenmuwueHus  3(PGEKTHBHOCTH

MPOU3BOJICTBA TPOAYKIIMHM PACTCHUEBOACTBA HEOOXOJAMMO BHEJIPEHHE HOBEHUIIUX
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TEXHOJIOTHIA 00pabOTKH MOYBKI, HCTIOIB30BAHKIE BRICOKOYPOKAWHBIX COPTOB, a TAKKE
KOMIUICKCHOE TIPUMEHEHHE MUHEpPAIbHBIX M OpPraHOMHHEpaJIbHBIX YI00pEeHMI
(OMY). Ilpaktuka 3emieAenusi ¥ MHOTOYUCICHHBIE arpOXUMUYECKUE HUCIIBITAHUS
MMOKa3bIBAIOT, YTO OJIHUM W3 OCHOBHBIX (DAKTOPOB OMPENEISIOMUX TIOTyUYCHHE
BBICOKOT'O M KAQYECTBEHHOTO ypoOiKas U3 PacTEHUM M COXPAHCHUS IUIOJOPOIHsS TOYB
SBJISICTCSI IPUMEHEHHE MUHEPATbHBIX YJOOpEHUN B COUYETAHWU C OPTaHUYECKUMHU
yI00pEHUsIMH, CoJIepKalux T'yMUHOBBIE BeniecTa (I'B) u rymarsr.

Hcrtomenne  MmiIoJOpoaMsl  TOYB  SIBJSETCS  OCHOBHOM  MPOOJIEMOi
CETBCKOXO3SMCTBEHHOTO MTPOU3BOICTBA MHOTHUX CTpaH MHpa. VICronp30BaHUE TOIBKO
MUHEPAIBHBIX WJIM OPTaHUYECKUX yIOOpPEHUIN OKa3bIBAET KaK MOJOXKHUTEIBHOE, TaK U
OTpUIIATEIILHOE BIMSHUE HA POCT pacTeHWd B mouBe. OpraHmyeckue yaoOpeHus
VIY4IIaloT (PU3NYECKyI0 M OHOJIOTMYECKYI0 aKTHBHOCTH ITOYBBI, HO OHH HMEIOT
CPaBHUTEIIPHO HM3KOE COJACPKAHHUE MHUTATEIbHBIX BEIIECTB, IMOATOMY JJIs POCTa
pacTeHud TpedyeTcs €ro NpHMEHEHHE B OOJbIIEM KoJW4decTBE. MUHEpaIbHBIC
yIoOpeHus cojepKaT IUTaTeIbHBIC BEIIecTBAa OOJIBIICH KOHIIEHTPAIUU, KOTOPBIC
HETMOCPEICTBEHHO JIOCTYMHBI JUIA  pacTeHnid. OJHAKO HWCIOJIb30BaHUE TOJBKO
MUHEpaJIbHBIX YI0OpEHUN MPUBOAWT K JIETPAJallid TYMYCOBBIX BEIIECTB IMOYBBI U
CHIDKCHHMIO TUIOJIOPOJUS IMOYB. TOJBKO HMHTErPUPOBAHHAS CHUCTEMa YIIpPaBIICHHUS
MATATEILHBIMK BEIIECTBAMH SBISICTCS aIbTEPHATUBHON CHCTEMOMU ISl YCTOMYHUBOTO
U DKOHOMHUYECKH J(PGEKTUBHOrO yHpaBlICHHS ILIOAOPOAUEM TIOYBBI ITyTEM
KOMOHMHHUPOBAHHOT'O MPUMCHEHHUSI MUHEPAJIBHBIX W OpraHHYecKuX ymoopenuit [1].

OpnHa u3 mpobeM MHUPOBOTO 3€MIICNICTUS B YCIOBUSX HHTCHCHBHOTO BEICHHUS
CEJILCKOTO XO3SIMCTBA SBIISICTCS BOCIPOM3BOJICTBO ILJIOJOPOAMS IOYBHI, CO3JIaHHE
OajlaHca TMUTATEIBHBIX BEMIeCTB B Mmo4yBaXx. OCHOBHBIM ITOKa3aTelIeM ILIOIOPO NS
nmouBbl  sBisAeTca coxepxkanve ['B. IloBellieHne nmogopoaus TMOYBBI U
MPOTYKTUBHOCTU PACTEHUN MOYKHO TIPU MIPUMEHEHUH OPTaHUYECKUX M MUHEPATbHBIX
yIOOPEHHUI B COYCTAaHUU U B TPEOYEMBIX KOJIMYECTBaX B 3aBUCUMOCTH OT COCTOSTHUHU

nouBsl. [2].
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B pabote [3] mpuBemeHbl pe3ynbTaThl WU3ydeHHS BIHSHUS OPTaHUYECKUX W
MUHEpaAIbHBIX yIOOpEHU Ha TYMYCHOE COCTOSIHHUE JE€PHOBO-TIOJ30JMCTON TMOYBHI.
[Toxazano, uro Hambosee 3HAUUTEIHHBINA MOJOKUTEIbHBIA OadaHCc TymMyca OTMEYEH
npu npumeHenun 80 T/ra opranuyeckoro yaoopenus u nonHoi no3sl NPK. Ilpu
NPUMEHEHUH TPEX 103 MUHEPATIbHBIX YIOOpEHUI YCTaHOBJIEH OTPULIATEIbHBIN OasiaHc
rymyca B mouBe (-0,63-0,85 Tt/ra), mcmonmb3oBaHME IBYX 03 OPTaHUYECKOTO
yI00peHusl CIIOCOOCTBOBAJIO MOJOXKUTEIbHOMY Oamancy rymyca (0,38-1,32 T1/ra).
N3ydyeHnne @QpakuMOHHOTO cOCTaBa TIyMmMyca II0Ka3ajlo, UYTO OpPraHu4eckoe H
MUHEpaJbHblEe YAOOpPEHUS, NPH COBMECTHOM HX MCIHOJb30BaHUH, MOBBIIIAIH
coJiepkaHue HanOoiee IEeHHON (pakuy TYMUHOBBIX KHCIIOT ¢ 2,7 110 5,4 %.

B pab6ote [4] B 1esX OIIEHKH MHUHUMHU3AIIUN BHECCHHSI MUHEPAIBHBIX a30THBIX
yaoOpenuit 3a cuer ryMuHOBON KuchoThl (I'K) 1 opraHMdeckux MCTOUYHHUKOB OBLIO
uccaenoBado BiausHue 'K 1 opraHnueckux BEIECTB B COYETAHUU C MUHEPAIbHBIMU
yaoOpenusimu. [Ipumenenue I'K u oprannueckux yaoOpeHUN CHU3UIIO COACpPKAHUE
HUTPATOB, YBEIMUMJIA YPOKaHOCTh U 3a(UKCUPOBAHBI O0Jiee BBHICOKHE 3HAUCHUS,
XOT B JIBa pa3a MeHblIe ObUIO MPUMEHEHO a30THOTO yAOOpEHHs MO0 CPABHEHHIO C
KOHTPOJIbHBIM.

OCHOBHOI LIEHHOCTBIO IIOYBBI SBISETCS €€ IUIOJOPOJHME W BBIIOJIHIEMbBIC
skojorndyeckue QyHkuuu. IlouBa sBigercss (GUABTPOM Ml MOJA3EMHBIX BOJ,
aTMoc(hepHOro BO31lyXa, a TAKXKe Cpeioil OOMTaHUs sl )KUBOTHOT'O U PACTUTEIHHOTO
mupa. [lnomoponnas mouBa  oOecrnieuyMBaeT  CaHUTAPHO-TUTMEHUYECKHE U
DKOJIOTUYECKUE YCIIOBUS, a 3arPs3HEHHAs ITOYBA OMacHa JUIsl OKpYykaromiero [5].

Copnepxxanne I'B OTHOCHTCS K 4MCIy BOKHEWIIMX I10KA3aTENE IMOYBBI, OT
KOTOpPOIr'0 3aBUCAT arpOHOMHUYECKHE CBOWCTBAa mouyB. I'B cHMMaer orpuuareiabHOe
JNEUCTBUE HAa pacTeHWE MHOTMX BpPEIHBIX BEUIECTB, MEPEN03 MHUHEPATbHBIX
yInoOpeHu, 3aCOJICHHOCTbD, TSAXKeJIble METaJlIbl, KpOME 3TOro (pOpMUPOBAHUE MOYB U

e€ miogopoaue cesizano ¢ ['B [6].
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['B 5T0 — OCHOBHas 4YacTb OpPraHWYECKOro BellecTBa IMOYBbL. Ero
COCTaBIIIOIIUMU SIBJISIFOTCS. MHANBUYaJIbHbIE OPTaHUYECKUE COCUHEHUS, KOTOPBIE
JEeSTCS Ha JBE OOJBIIME TPYIIBL: HecnmenuPuueckue U CHerUupUIECKHe
OpraHUYecKre coequHeHus. BemecTBa HecienmupuaecKoil Mpupo sl cocTaBisitoT 10-
15% obmiero conepxkaHusi OpraHUYECKUX BEILIECTB U MPEACTaBICHBI COSAMHEHUSIMU
M3BECTHBIX B OPraHUYECKOM XUMHUHU KJIACCOB: OENKHU, KUPBI, YTIIEBOAbBI, BOCK, CMOJIA,
opraHuveckue KUcioThl. BemectBa cnenuduyueckoi mpuposl 3aHuMaroT 85-90% u
IpEJICTaBICHbl COOCTBEHHO TyMYCOBBIMHU BEILECTBAMHU: TyMHUHOBas KHUCIOTa,
¢ynbpBOKUCIOTa U TyMUH. I'B 3TO cMech BBICOKOMOJEKYISPHBIX a30TCOAEPHKAIINX
OPraHMYECKUX  COCIMHEHUH  OOBEIMHEHBIX  OOIIHOCTBIO  IPOUCXOKICHUS:
cnenu(UUeckod OKpackol — OT TeMHO-Oypol /10 OpaH)KEeBOW; KHCIOTHBIM
XapaKTepoM, 00YCIIOBIEHHBIM KapOOKCUIIBHOM TPyNIOi; COAepKaHUEM YIiiepoaa B
cpennem okojio 50% u azora okojio 3%; HaIMYMEeM MUKIUYECKUX (ParMeHToB,
coaep)amux 3-6% reTepoMKINYecKoro a30Ta; HaTuIYMeEM HErMAPOIU3YEMOTO a30Ta,
cocrapisitomiero  25-35% or obmero coaepxaHusi; OOJIBIIMM pa3zHOOOpa3neM
pa3IMYHBIX IO MOJICKYJIIPHBIM MaccaM BemiecTs [7].

B pabore [8] mpuBeneHsl cBoiictBa W (yHKuuu ['B cormacHo koTtopomy
BaXKHeHIMe QYHKIIMH CIEAYIONIUE: aKKyMYJISITUBHAS, TPAHCIIOPTHASI, PEryJIsiTOpHas,
MPOTEKTOpHAs, pusnonornueckas. AKKymysatuBHas GyHkius xapakrepHa as ['K u
rymMuHa, (QyHKIHS KOTOPOTO 3aKIIOYAeTCs B HAKOIUICHWU BaXXHEHIIMX AJIEMEHTOB
nutanus azota 10 90%, 1o 50% docdopa, cepbl, Kamus, KalblHsa, MarHus, xKejae3a u
MPaKTUYECKH  BCE  HEOOXOJUMBbIE  MHMKPOSJEMEHThl  HEOOXOOUMBIX IS
MUKpPOOpPTaHU3Ma U PaCTCHUSIM B MTOYBE. TpaHcTiopTHAS QYHKIIUS 3aKITIOYACTCS B TOM,
yt0 ['K ¢ katnoHamMu MoryT 00pa3oBbIBaTh COEAMHEHUS CIIOCOOHBIE K T€OXUMHUYECKOM
murpanuu. I'B npuHUMaloT yyacTe B peryJupoBaHUU MPAKTUYECKH BCEX BaXKHEHUIITNX
ITIOYBEHHBIX CBOMCTBAaX, TEIUIOBOM pEeXUME, CTPYKTypHOM, pH cpene, nuranuu
pacTeHui, MOOMIIM3alMK TPYAHOJOCTYITHBIX BEIIECTB, EMKOCTH KATHOHHOTO OOMEHa,

HOHHO-COJICBOM H KHCJIOTHO-OCHOBAHUA, 6yq)epHOCTI/I II04YB, OKHUCIIUTCIBHO-
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BOCCTAaHOBUTEIBHOM pexume. [IpoTexTopHas PyHKIHS 3aKII0UaeTCs, B TOM 4TO OHA B
[IOYBE 3AIUIIACT MOYBEHHYI0O OMOTY OT pPa3IMUHBbIX Harpy3ok. Pusznojgoruyeckas
(GYHKIMS CBsi3aHa C BO3MOXHOCTHIO ['B HOCHTH HE3aMEHUMBbIE aMUHOKHCIIOTHI,
BUTAaMUHBI U aHTUOUOTHKHU.

OCHOBHBIM B JEHUCTBUM (PU3UOJOTUYECKH AKTHUBHBIX BEIIECTB Trymyca U
TYMUHOBBIX YAOOpPEHHUIl SBJSETCS BIUSHUE MX Ha OMOIHEPIeTHKY PACTCHHS H
CO3/IJaHH€ YCIIOBUS JId CHUHTe3a Oelika W Ha o0pa3oBaHHE BaKHBIX (DEPMEHTOB B
opraHax pacreHus. OOpa3oBaBuInecs (EPMEHTH BKIKOYAIOTCS B KaTaJIUTHUYECKUE
MPOIECCH B OPTaHU3ME PACTCHHSI U CTUMYJIUPYIOT BECh X0/ 0OMeHa BemiecTs [9].

Hcnonb3oBanue I'B coBMECTHO ¢ MHHEpaJbHBIMU YIOOPEHUSIMH YIydlIaeT
arpOXMMHUYECKUE CBOMCTBA MIOYB U COXpaHAIOT €€ mogopoaue. ['K ¢ MunepansHpiMu
JacTUIIAMH TOYBBI 00pa3yeT OpPraHOMUHEPAIBbHYI0 KOMIUJIEKCHYIO YaCTHILY
CHOCOOHYIO TMOIVIONIaTh BJIary U pacTBOpeHHble BemiecTBa. ['B  cBsA3BIBAOT
MUHEpaIbHBIE YACTHUIIBI TIOYBHI, M BIMSIIOT 0O0OPa30BaHUIO BOJOYCTOMYMUBON PHIXJION
KOMKOBATO-3€pHUCTON  CTPYKTYpbl, MOBBIIIAIOMIEH  BIAromnorjoliamiiue |
arpoXUMHUYECKHe CBOMCTBa TouB. Haxopsmimiecss B TakMX MOYBAaX MUTATEIbHBIC
BEIIECTBA [JISi PACTEHUH XWMHUYECKHM HE CBS3BIBAIOTCS MHUHEpajaMH TI0YB, HE
BBIMBIBAIOTCSI BOIOM, HAXOAATCSA B TOCTYIHOMN (opme muist pacteruii [10].

B paGote npuseneno [11], yTo npu npuMEHEHNUU T'yMaT COAEPKALIUX YA0OPEHUI
MOJIEKYJIbl TYMaTOB BXOJST B IOYBEHHYIO CTPYKTYpPY, B UX MPUCYTCTBHU PE3KO
BO3pacTaeT OOMeHHasi €MKOCTh TMO4YB. AJCOpOMpOBaHHBIC (OPMBI MUTATEITHHBIX
BEIIECTB HE CBS3BIBAIOTCS C IOYBOH, HE BHIMBIBAIOTCS BOJIOM, HAXOIATCS B JOCTYITHOM
JUIS UCTIOJIb30BaHUSl pAaCTEHUSIMHU COCTOSIHMU. B nanbHelemM pacTeHHs UCHOJIB3YIOT
ATH aJCOpOMpPOBAaHHBIC BEIIECTBA, MPHUYEM HWHTECHCHUBHEE, Ye€M W3 TOYBEHHOTO
pactBopa. EmE OIHO NpPEeMMyILIECTBO TYMHMHOBBIX IMPENApPATOB 3aAKIIOYACTCS B
BO3MOKHOCTH COKpAIIICHUSI pacxojla MUHEPAIbHBIX yAOOpeHuil 0e3 ymepba s
ypo’Kasi, BCIICACTBHE TOBBHIIICHUs YCBAaWBaHUS MUTATENBHBIX BEIIECTB. A Takke B

BO3MOKHOCTHU 3HAYUTCIIbHO YMCHBIINUTL KOJIMYCCTBO IMMPUMCHACMBIX IICCTUNAOB, HC
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CHWXasi TPpU 3TOM A(P(HEKTUBHOCTH WX ACHCTBHUSA, YTO UPE3BBIYAHHO BaXKHO KaK B
HKOHOMHUYECKOM, TaK M DKOJOTMYECKOM acnekTax. MexaHu3M B3auMOJIeHCTBUS
T'YMaTOB M MAaKpPORJIEMEHTOB MHHEPAJIBLHOTO MUTAHUS CHEIUGUYEH TSI KaKI0TO U3
HUX. YCBOCHHE a30Ta WUIET MO MyTH MHTCHCHU(UKAIMN OOMEHHBIX TPOIECCOB TPH
NPUMEHEHUU TYMAaToB, MPU STOM HEraTHBHBIE MpOIECcChl 00pa30BaHUsSI HUTPATOB
3aMEeJUISIIOTCS. Y CBOGHUE Kallusl YCKOPSAETCS 3a CUeT M30MpaTeIbHOrO YBEIHMUCHUS
IPOHHUIIAEMOCTH KJIETOYHOU MeMOpaHbl. UTo kacaetcs hochopa, TO rymaThl, CBSI3bIBas
B IIepBy10 ouepeab nonbl Ca, Mg u Al, mpensiTcTByI0T 00pa30BaHUIO HEPACTBOPUMBIX
docdaros.

B paborax [12, 13, 14] npuBeaeHbI 3HAUCHUS] 1 MEXAHU3M JCHCTBUS I'yMYCOBBIX
BEIIECTB UM TYMHHOBBIX YAOOpPEHUM MNpU MPUMEHEHUU B CEIHbCKOXO35HCTBEHHOM
npou3BojicTBe. Hanbosiee akTMBHO JEUCTBYIOMIMMU Ha MUTAaHUE PACTCHUM SIBIISIOTCS
pacTBopuMble TyMaTbl. OHM BJIMSIIOT Ha OOIIMN XOJ OOMEHa BEIECTB B PAaCTEHUH,
YCUJIMBas TIOTJIONICHUE KHUCIOpOAa, aKTUBUPYS (DEpMEHTHI, YCUIIMBas 0Opa3oBaHUE
xJyiopodusuia, uamMenss Gopmbl coequHeHn hochopa, yBennunBas cojiep:kaHue MOHO-
U AMCAaxapuIoB, a TAKXKE Oelka B ypoKae.

B nanHoM s3tarne paboThl U3y4YeH Mpolecc MOaydeHus KuIkuX cinoxubix NPK u
NPKS rymaroB, comepskamiue B paznudHbix Gopmax azor, ¢ocdop, Kanuii, cepy u
pacTtBopuMbIe (OPMBI TYMYCOBBIX BEIIECTB Ha OCHOBE OKHCJIECHHOTO OYpOro yIjis
MEPOKCHUIOM BOJIOPOJIa B IIEJTOYHOM Cpelie, CO3JaHHbI C MOMOIIBI0 THAPOKCUIA
kanusg. HeoO0XoIMMO OTMETUTh, MPU BHIOOPE COOTHOIICHUN UCXOJHBIX KOMIIOHEHTOB
HUCXOAWIM M3 TOTO, YTO TMOJydaeMbI€ PACTBOPHI MOXKHO OBLIO HCIOJB30BAaTh KaK
CTUMYJISITOP POCTa PACTEHUM, T/Ie HU3Kasl KOHIEHTPALIMS MUTATEJIbHBIX BEUIECTB, a I
WX BBICOKAs KOHIIEHTpAIlMs KakK XHUJKoe ymoOpeHue. JIJisi MOTydeHHUS CIIOXKHBIX
ryMaTOB HCIIOJIb30BaH OYpBIM YroJib BBINICYKa3aHHOTO COCTaBa, CyJb(paT aMMOHHS
(Bec. %): Bmara — 0,21; N o6muii — 21,1; ammuaunas cenurpa (Bec. %): Bmara —0,3; N
obmmit — 34,7, kapbamun (Bec. %): Biaara — 0,3; N oOmuii — 46,2 u ouuileHHAs

HeWTpanm3oBaHHasi SKcTpakimoHHas (ochopnas kucimora (ODK). Ounctky DOK
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OCYILIECTBISUIM C HCIOJIb30BaHMEM TyMara ammoHus. Ilpomecc okucieHus
npoBoguics 20 %-HbIM pacTBOPOM IMEPOKCHIA BOAOPOJA B IIEJIOYHOM cpeje Mpu
temriepatype 55-60°C B TedueHue AByX 4acoB. BecoBoe COOTHOIIEHHE OPraHUYECKOM
gacTu Oyporo yriis k 06€3BOAHON YacTH MEPOKCHIa BOJOPOIa U PacCTBOPA TUAPOKCHIA
kanus paBssiack 1 : 0,2 : 0,005. CHauana yroyib 00pabaTbiBaJICsl B MEXaHUUECKOM
ctynke pactBopoM KOH B teuenue 30 munyT. 3aTeM B TpyOUaThIil peakTop, rie Obll
3apaHee 3aJIUT PACTBOP MEPEKUCH BOIOPO/Ia, IIPU MEPEMEITMBAHUH T00OABIISIICS OYyphIi
yrojib u oOpabaThIBajCs B TeueHUe 2 4acoB. B pe3ynbTaTe OKUCIEHUS, TOJTYyYEeHHbBIN
OKHCIICHHBIH YTOJIb MMEJ cleayromuii coctaB: Biara - 0,78 %, 3oma - 9,18 %,
opranunyeckue BemiectBa - 90,04 % wu B mepecuere Ha OPraHUYECKYIO MacCy
OKHCJICHHOTO YIJISi TYMHHOBBIE KHUCIOTHI - 52,96 %, ¢ynbBokuciotel - 3,25% u
OCTaTOYHbIN yroiib - 43,79 %. I u3BiedYeHUs TYMUHOBBIX KUCIOT U3 OKHUCICHHOTO
yras ero odpadarsiBanu 1,0 %-HbIM pacTBOPOM THMAPOKCHIA Kajus IMPU MacCOBOM
COOTHOIIIEHUH TBepAoM u skujikor ¢az T : K =1 : 8. [Iporecc 3kcTpakiimy NpoBOIMIN
B cmecutene B TeueHue 60 MmunyT nipu temneparype 80°C, 3aTeM OTIeNEeHUE KUAKON
da3pl  OCYHIECTBISUIA EHTPU(PYTUPOBAHUEM, a OCTABIIYIOCS TBEPAYyIO (azy
JOTIOJHUTENBHO MOABEPTraii 00pabOTKe Ha BTOPOM M TPEThEl CTaausaX, Ha KaxKIOu
cTaauu A00AaBIISIIM PACTBOP IIENIOYM 0 JOCTHKeHHs: cootHommenus T : XK =1 : 8.
3aTteM POBOIUIIN SKCTPAKIIUIO M OT/ICTICHUE KUKON (ha3bl MPHU TEX K€ YCIOBUSIX, YTO
M Ha TIEPBOM CTaguu. 3aTeM pacTBOPHI TYMAaTOB IOJYYaeMbIX B TPEX CTaAHUAX
COBMEIIAJIM W ymapuBajau mpu Temneparype He 6onee 70°C mo comepkanus 95 %
Biaru. Jlasiee K ymapeHHbIM pacTBOpaM rymMaTOB JMOOABISUIM aMMUAYHYIO CEIUTPY,
kapO6amug u DDK mpu cOOTHOIEHUAX TyMaT : aMMuadHas cenutpa : kKapoamu : JOK
(cynbdar ammonust) = 100 : (0,9-45) : (0,7-35) : (0,017-1,36), 3aTem nepeMenIBaiu
70 TIOJTHOTO pacTBopeHus. Takum oOpazom, momyumwnn cioxHbii NPK u NPKS
rymatbl. J[7s ompeneneHus yCIIOBUS XpaHEHHs, TPAHCIIOPTHPOBKH M BHECEHUS B
MTOYBY OIPEJEIICHBI INIOTHOCTD, BA3KOCTh XUAKUX yAoOpeHui. [I1oTHOCTE 3aMepsiu

IMNKHOMCTPHUYCCKUM MCTOAO0M, d BA3KOCTh C IIOMOIIBIO CTCKILIHHOI'O KaIIWJIJIAPHOI'O
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Brucko3umeTrpa Mapku BIDK-2 nuamerpom 0,99 mm B unTepBane temmnepatyp 10-40°C.
CocTaB Mogy4eHHBIX XKUAKUX YA0OpeHuit mpuBenéH B Tabmaumax 1-4.

W3 Tabnun 1-2 BuaHO, uTO mMyTeMm cMemieHus 5 % pacTBopa rymara Kajus
aMMuayHoOU cenutpoit, kapbamuna u DK nomyudensr cinoxusie NPK rymater c
conepxxanuem N ot 0,38 no 17,84%, rymat kamust ot 2,76 1o 5%, P»Os ot 0,001 o
0,4% u K0 or 0,001 no 0,4%. Ilyrem cmemenuss 5 % pacTBopa rymara Kajus
aMMuayHOU cenutpol, kapbamuaa, IPK u cynphara aMMOHUS TIOTYUEHBI CIIOKHbBIC
NPKS rymartsl ¢ cogepskaarem N ot 0,02 mo 17,63%, rymara

Taoauma 1

CocraB xuakux cjaoxHbix NPK rymaTroB mosydeHHBIX HA OCHOBe rymMara
KaJusl, HUTPaATa aMMOHMS, Kap0aMuIa U HEMTPAJIU30BAHHOTO M OYHUIIEHHOIO

IKCTPAKUMOHHON ochOopHOH KUCIOTHI

SR S 3] o N>
o E : 58 & £ 8 g
S = g > o QO 3} QO
R = : 25| g gs
= SF - |8 |5 EFE| SE 35 %
5 <z v © ﬁs X S s
r% E» % 9 ﬁe\ ; % 8‘\‘ ra E 10 (20 (40 |10 |20 40
A 0,53 1,03 (1,01(1,00 1,34
100: 0:0: 0 0 0 0 5 95 4 5 5 4 1,132 /0,918
100: 0,05 : 0,5: (0,24 0,52 1,05 (1,03(1,01 1,71
0.05 . 0,009 7 4,97 194,43 3 1 5 . 1,386 1,036
100:0,1:1:0,1 0,49 0,018 0,52 4,94 193,87 1,0711,05/1,03 2,01 1,584 (1,232
0 4 5 9 4 9
100:0,2:2:0,2 0,9 0,036 0,51 4,88 92,77 1,08 11,0611,04 12,34 1,819 (1,425
9 8 1 3 7 3
100:0,3:3:0,3 1,43 0,053 0,51 4,83 191,70 1,09 11,0711,06 12,69 2,011 1,581
7 2 4 4 3 1
100:0,4:4:0/4 1,89 0,070 0,50 4,77 190,65 1,1011,08/1,07 13,74 2,77312,183
4 6 2 8 5 8
100:0,6:2:29 1,05 0,51 0,50 4,75 190,05 1,0711,06/1,04 12,23 1,691 (1,352
4 5 9 1 1 4
Ta0auma 2
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CocraB AKUAKUX CJIO0KHBIX NPKS rymaToB IMOJYYCHHBIX HA OCHOBE rymMmarta

KaJus,

HHUTpAaTa

aMMOHHS,

KapOammuaa,

cyabdara

aMMOHMUA

HEUTPATU30BAHHOIO U OYHUILEHHOI'0 IKCTPAKIMOHHOH (pochopHoii

H

KHCJIOTBI
I'y IImoTHOCTS, Bsskocts, cll3
CoOTHOIIEHUE P, Ma | o r/cm® IpH | IpH
['ymar KaJIHii SN, Os so. | T arJ; TEMIIEpaTypax | TEMIIEpaTypax
NHsNO; : CONH2)2: |% |, |K0 |~ ° |kan o | °C ,°C
- 0 0 ’ s |
(NH4):504: SOK o 1% |y, ;f 10 |20 |40 |10 |20 |40
AP 1,1 (1010114 |12 |10
100:0:0:0:0 0 0 [053|0 5 |95 12 193 |74 178 |16 |76
_ P _ 0,24 {0,0/0,52/0,01(4,9 |94, (1111|1017 |13 |11
100:0,05:0,5:0,02:0,03 7 05 |7 2 7 |43 |31 |10 |93 |45 |88 |18
e _ 0,49 [0,0/052/003(4,9 (93,11 /11112116 |13
100:0,1:1:0,05:0,05 0 09 |4 0 4 187 |52 |35 |42 |22 |94 |24
_ - _ 0,9 |[0,0/051/005/48 (92,111,111 (24|18 |14
100:0.2:2:01:0.1 9 18 |8 9 8 |77 |66 |44 |28 |22 |53 |32
_ Y _ 1,43 (0,0/051(0,11|48 |91, |11 |11 |11 2,7 |21 |16
100:0.3:3:02:0.2 7 35 |2 6 3 |70 |79 |53 |43 |96 |69 |89
_ o _ 1,89 (0,0/050(0,17|4,7 |90, |11 11|11 |38 (28|22
100:0,4:4:03:03 4 52 |6 1 7 |65 |91 |67 |55 [29 |84 |48
A _ 0,5(0,50 4,7 190, 1,111,111 (23|1,7 |13
100:0,6:2:0,018:29 |1 1 |3 0,01 4 103 |72 a8 |36 |02 |53 |82

Kkayms ot 2,76 1o 5 %, P2,Os ot 0,001 mo 0,4%, K20 ot 0,001 g0 0,4% u cepbl oT

0,001 mo 0,45%. Taxke w3 TaOIUI] BUIHO, YTO C YBEIWYCHUEM KOHIICHTPAIIUU

PacTBOPOB M CHIIKEHHEM TEMIIEPATypbl IJIOTHOCTh PAaCTBOPOB YBEIWYMBAETCA. A

BA3KOCTh MyJibNbl B auanazoHax temneparypbl 10-40°C u COOTHOIIEHMSIX Tymar :

aMMHa4Has cenutpa : kapoamu : DK : cynbdar ammonus = 100 : (0,9-45) : (0,7-35)

: (0,017-1,36) : (0,017-1,36) uMeeT HU3KKUE 3HAUCHHS. A ITO 3HAYUT, YTO PACTBOP

TpaHcnopTabeneH | He OyJIeT BbI3bIBATH HUKAKUX 3aTPyJHEHUA T1pu €

IICPCKaYMBAHWHU U3 allllapaTa B adllllapaT U HaHBHeﬁmeM HUCIIOJIBb30BaHHU. OI[HaKO IIpu

COOTHOIIEHUH TyMaT : aMMHaydHasl celauTpa : kapoamu : cyibdar ammonus = 100 :
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18 : 14 : 0,34 B pacTBOpax HauMHAETCA OOpa30BaHUE HE3HAYUTEIHHOTO KOJUYECTBA
ocajika u3-3a YBEJIMYEHHUSA KOHIICHTPAllUM pacTBopa, oOpa3oBaHUE ocaJika
YCHJIMBAETCS MPU COOTHOIICHUH TyMaT : aMMHUavHasl CeluTpa : Kapoamun : cynbdar
ammonus = 100 : 45 : 35 : 1,36. C Touku 3penust arpoxumun, A nonydeHuss NPK
rymMara ONTUMAJIbHBIM COOTHOIIEHHWEM MCXOJHBIX KOMIIOHEHTOB SIBJIIETCS TyMar :
aMMuayHas cenuTpa : kapoamug : OOK = 100 : 0,9 : 0,7 : 0,017, nmpu KoTOpOM
MOJTy4aeTCs CTUMYJISITOP pocTa pa3BuTus pacteHuit umeromuii coctaB N 1,01%, rymar
kamus 4,92%, P,Os 1,0, K20 1,0%. A g nonyuennss NPKS rymara ontumansHbIM
COOTHOIIICHHEM HMCXOJHBIX KOMIIOHEHTOB SBJISIETCS TyMmMaT : aMMHUayHasl CeluTpa :
kapOamuy : O@K : cynsdar ammonus = 100 : 0,9 : 0,7 : 0,017 :0,01, npu koTopom
MOJIy4YaeTcsi CTUMYJISITOP pocTa pa3BuTus pactenuid umeronuii coctas N 1,01%, rymar
kanus 4,92%, P,Os 1,0, K20 1,0 u cepsi 0,5%.

Yupyrocts mnapoB skunkux cinoxkHbix NPK u NPKS rymaroB ompenensiu
IMHAMHYECKUM MeTOJ0oM. M3BecTHO, YTOOBI CHU3WTH JaBlieHHE ra3oBoi (ha3wl Hal
pacTBOpOM HE00X0IMMO 100aBIECHUE PaCTBOPUMOTO rasa kK pacrsopy [15].

3aBUCHUMOCTh HM3MEHEHHS [aBJICHUS HACBHIIMICHHBIX MapoB HaJa pacTBOpPaMH
xuakux cioxkabix NPK 1 NPKS rymatoB oT TeMiiepatypbl MOAUHUHSACTCS YPAaBHEHUIO
IgP = A — B/T (tabx. 3-4). MeTo10M HAUMEHBIITNX KBaIPAaTOB PACCUNTAHBI 3HAUCHUS
KOHCTaHT A, B 1 BBIBEICHBI SMITUPUICCKUE YPABHEHUS JIJIST ONIPECIICHUS YIPYTOCTH
MapoB KUJAKUX YyAOOpEHHW TIpu JAPYyruX Temreparypax. B 3aBucumoctu oOT
koHueHntpaiuu pactBopoB NPK u NPKS rymaroB 3nauenust A u B usmeHsioTcs B
npenenax 6,1095-5,2317 u 938,3-872,7 cooTBeTcTBeHHO. B mpenenax temmneparypsl
20-50°C naBnenue HacwimieHHbIX napoB NPK u NPKS rymaros cocraBusier 11,77-
25,52 xlIla, 49TO CBUAETENBCTBYET O MAJIOM MX JIETy4eCTH AK€ TPHU BBICOKHX
TeMIIeparypax.

Taoaunna 3

JlaBjieHue HacblleHHbIX pacTBopoB (klla) Haag pacTrBOpamMu KMAKHUX

ciaoxubix NPK rymaros
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Coortnomenue | Bug Temmeparypa, °C
rymar KaJud | ypaBHEHUS
‘NHsNO3 . | lgP=A-B/T Bnara, %
CO(NH,), : 20 30 40 50
DDK
. IgP=6,1095-
100:0:0:0 938.3/T 95 8,06 |10,76 |13,33|17,84
100:0,05 : 0,5: | IgP=5,7525-
0,05 1125 6/T 94,43 10,77 | 14,43 | 18,97 | 24,52
100 : 0,1 : 1 :|IgP=5,6195-
01 1138,3/T 93,87 11,14 | 15,04 | 20,54 | 25,49
100 : 0,2 : 2 : | lgP=5,5725-
0.2 1075.6/T 92,77 11,88 | 15,98 | 21,03 | 26,05
100 : 0,3 : 3 : | IgP=5,4495-
03 1008.3/T 91,70 12,54 116,54 |21,86 | 26,98
100 : 0,4 : 4 : | IgP=5,3317-
0.4 972.7/T 90,65 13,70 | 17,63 | 22,33 | 27,87
Taoauna 4

JlaBjieHusi HachIlleHHbIX pacTBOpoB (klla) Haxg pacTBopamMu KHUIAKUX

ciaoxabIx NPKS rymartos

CooTHolieHuE o
N Temneparypa, °C

I'ymar xammii :
NH4NO3 . | Bun ypaBuenust | Biara,
(NH4)ZSO4: 50
DK

A AL IgP=6,1095-
100:0:0:0:0 938,3/T 95 8,06 10,76 | 13,33 |17,84
100:0,05:0,5: | IgP=5,8525-
0,02 : 003 1025.6/T 94,43 11,77 | 15,43 |19,97 | 25,52
100 : 0,1 : 1 :|IgP=5,5195-
0,05 - 0.05 1008,3/T 93,87 12,14 17,04 | 2254 |27,49
100:0,2:2:0,1 | IgP=5,4725-
.01 975.6/T 92,77 12,88 17,98 | 22,03 |28,05
100:0,3:3:0,2 | IgP=5,3495-
.02 908,3/T 91,70 13,54 | 18,54 |22,86 |28,98
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100:0,4:4:0,3 | IgP=5,2317-

0.3 872.7/T 90,65 14,70 19,63 |23,33 |29,87

BusyanbHO-TIOIUTEpPMUYECKUM METO/I0M OTIpEEIIsIIN TeMIIepaTypy
kpuctaumusanuun NPK 1 NPKS rymaros. Ona konebnetcs B npenenax (- 4,5)-14,0°C,
YTO TIO3BOJISIET IIMPOKO MCHOJB30BaTh UX B JII00OE BpeMsl roja Kak KUIKUE
CTUMYJISITOPBI PACTeHUS U yIOOPESHHSL.

Takum 00pa3om, pe3ynbTaThl MPOBEIACHHBIX HCCIEIOBAHUN CBUICTEIbCTBYIOT,
yro Bce Buael pazpadoramHbix NPK u NPKS rymatoB obnamaroT
YIOBJIETBOPUTEILHBIME (PU3UKO-XUMHUIECKUMHI CBOWCTBAMH, OOECIICUNBAIOIINMHU UX
CTaOUJIBHOCTD B YCJIOBUSAX JUIMTEIBHOIO XPaHEHUS.

Takum 00pa3oM, pe3ynbTaThl MPOBEICHHBIX HCCICAOBAHUN YOEIUTEIBHO
MOKAa3bIBAIOT O BO3MOYKHOCTH TIOJYyYEHHUS JKUJKUX PACTBOPUMBIX Ppa3IUUHbIX
TYMUHOBBIX CTUYMJISITOPOB U YyAOOpEHUM, COJEpKalluX pa3iudyHble (GopMbl a30Ta,
PacTBOPUMBIX (JOPM I'yMYCOBBIX BEIIECTB, a Takxke cephl [16-21].

Pazpabortan cocrtaB u TexHoyorus mnomydeHus cioxHbix NPK u NPKS
ryMaToB IyTeM 100aBlI€HUS MOUYEBMHBI, CyJlb(paTa aMMOHHS, AMMHAYHOU CETUTPHI,
OYMILIEHHOW M aMMOHU3UPOBaHHOM DPK K MPOAYKTY OKHCIEHHOTO YIJIS, TO €CTh K
rymaty kamusg. Takke OmpefesieHa 3aBHUCHUMOCTh CBOMCTB TymaToB (JaBJi€HUE

HACBIIIEHHBIX TAPOB, IJIOTHOCTh, BA3KOCTh, TEMIIEpaTypa KPUCTAIIU3AIIMN) OT COCTaBa.
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