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AHHOTAIMA

B uccnepoBarenbckoid paboTe M3ydaeTcsi BONPOC O BIUSHUU Pa3IUUHBIX
dbopm ynobpeHui (MUHEPAIBHBIX U OPraHUYECKUX) HA COJEP)KAHUE JOCTYITHBIX
(dopM a3zoTa B mouBax KIiyMO OOHOBJIEHHBIX TEPPUTOPUI ropoaa AcOecT.

OOBeKT uccie0BaHus — OYBa.

OCHOBHOM  METOA  HUCCINENOBaHUS —  (PUBHKO-XUMHUYECKHH  METOJ
KOJIMYECTBEHHOI'0 aHanu3a - QoToMeTpusi. B Xoae wuccienoBaHus Takxe
UCIIOJIb30BAJIUCh TaKWe METOJIbl, KaK aHaJIu3 CYIIECTBYIOIIEH JUTEpaTypbl H
aHaJIM3 TIOJYYEHHBIX PE3YIbTaTOB.

HccnenoBanre  MpoOBOJAMUIOCH B COOTBETCTBUM C  HOPMATUBHBIMH
nokymentamu: 'OCT 17.4.4.02-84, 'OCT 17.4.3.01-83, TOCT 26423-85, ITH]] @
16.1:2:2.2:3.67-10.

Pe3ynpTaThl pabOTBl ¥ WX HOBHM3HA - Ha OCHOBAaHUHM HWCCJICAOBAHHHA MBI
onpenenuau GoOpMbl  yIOOpeHHUs, KOoTopble Oosnee 3PHEKTUBHO YCTPaAHSIOT
nedUIUT JOCTYITHBIX (GOpM a30Ta.

Bce pesynbTarhl mpencraBieHbl B BUAE TaOJHI], TpadUKOB U JUATPAMM.

Ortarbl padoTHI TIPEACTaBICHBI (hOTOMAaTepHUaIaMH.



BBenenue

AkTyajabHOCcTh. B Teuenuu 2019 u 2020 rona B ropoae AcOect mpoBejeHa
PEKOHCTPYKIIMS CKBEPOB U AJUIEH: CKBep Ha ynuue Mupa, PopyMHas miomaib 1
aies: [Tooensr (puc.l — puc.3, npuno:kenne Nel). DT CKBEpbl U aJUICH OYCHBb
npeoOpasuiIn ¥ MPUYKPACUITH BUI HAIIIETO TOPo/a.

Opnako Ha KiIymM0ax Topojaa IIBETOYHBIE OJJHOJICTHHE JICKOPATHBHBIC
KyJbTYPhl Pa3BHBAIOTCS IIJIOXO, HE MMEIOT OOWJIBHOTO IBETCHHS. MBI pElIviIH
BBISICHUTh TIPUYMHBI TAaKOTO COCTOSHUSA pacTeHuil. llepen mpoBemeHueM
UCCJICIOBAHUS MBI TIPEJIITOJIOKHUIIH, YTO TJI0X0€ PA3BUTHE OHOJICTHUX IIBETOYHBIX
KyJbTYp Ha KJIyMOax HaIIero ropoja CBsI3aHO ¢ XMMHYCCKHM COCTAaBOM ITOYBHI, a
UMEHHO, C HEXBATKOW JIOCTYNMHBIX XHMHUYCCKHX JJICMEHTOB, HEOOXOIHUMBIX JIs
pa3BUTHS pacTeHWH. JInsg yBENMWYCHUS ITUIOJOPOAMS IOYBBI  HCIIOJB3YIOT
pasnuYHBIe BHIBI yaoOpeHuid. B Xxojme wucciieioBaHUS MBI ONPEICIHM, KaKHe
ynoOpenuss Oonee SPEPEKTUBHO YCTpaHAKOT JAeDUIMT JAOCTYNHBIX (opMm
MaKpO3JIEMEHTOB (2 UMEHHO, a30Ta) B MOoYBax KIymMO TOpOJCKUX TeppuTopuil. B
ATOM COCTOUT MPAKTH4YeCKAasi 3HAYUMOCTh Halllel UCCIIe10BaTeIbCKON pabOTHI.

O0BeKT uccjaeI0BaHus . [T0YBA.

IIpeamer ucciieoBaHuA: JOCTYIHBIE POPMBI a30Ta B MOYBE.

Ileab uccaenoBaHMs: ONPENCINUTh BIUSHUE PA3TUYHBIX (GOpM ymoOpeHui
Ha CcoJiepKaHWe JOCTYImHBIX (opM a30oTa B IMOYBaxX KIyMO OOHOBIICHHBIX
TeppuTOpHUii ropoaa Acdecra.

JIns JOCTHOKEHUS 11e7TM MBI TTIOCTaBUJIU TIepe]l COOOM cieaylonue 3aaqu.

1. [TpoBecTn xuMuueckuii ananus moys kaym6 B 2020 roxy;
2. [Ipoussectu ynoopenue kiyMm0 nepen nocajakoi B 2021 roay;
3. [IpoBecT XMMUYECKHII aHalnW3 O0O0pa3loB IOYB C MCCIEAYEMbIX

teppuropuii B 2021 rony;

4, Cnenatp BBIBOJ O IUIOAOPOJAUHU MOYUBKI MO0 KOHIIEHTPAIIMU JTOCTYITHBIX
dbopm azora;
d. JlaTb  pexkoMeHJaluuu Mo crnocodam  ynoOpeHud T1ouB s

KOPPEKTHUPOBKHU COJIEPIKaHUS JTOCTYITHBIX (POpPM a30Ta B IOYBAX.



Teopernyeckas 4acTb
XuMHuYeCKHe 3JIeMEeHThI, He00X0AUMble PACTEHUSAM

[IpoayKTUBHOCTh pPACTEHHH OMNpENEIseTCs COOTBETCTBUEM (DAKTOPOB
BHEIIHEH cpeapl Ux OuosornyeckuMm ocoOeHHOCcTsIM. Cpeau (haKTOpPOB KU3ZHU
BaXKHEHIIAs POJIb MPUHAIICKHUT MUTATSIBbHBIM BemecTBam [3].

Pacrenne CTpouT CBOW OpraHuU3M U3 ONPENENEHHBIX XHMHUYECKHUX
JJIEMEHTOB, HaxXOAsAMXCd B  OKpyxawmen cpene. Iloatomy kauectBo
pPACTUTENIbHOM TPOAYKIMHM ONpeaesieTcss COoAepKaHueM B Hel HEeOO0XOAMMBIX
OPraHUYECKUX U MUHEPATbHBIX cOoeAuHEeHMH [17].

Ha nanHom srtame pa3BuTHs Hay4HbIX 3HAHUUA 20 AIEMEHTOB OTHOCIT K
HEOOXOJMMBIM d3JIEMEHTaM THUTaHusT M 12 3JIEeMEHTOB CYHUTAIOT YCJIOBHO
HE0OX0AUMBIMU (YCIIOBHO HEOOXOIMMBIE 3JIEMEHTHI JIaHbI B CKOOKaXx):

I. H, (Li), Na, K, Cu, (Ag).

Il. Mg, Ca, Zn, (Sr, Cd).

I11. B, (Al).

IV. C, (Si), (Ti, Pb).

V. N, P, V.

VI. O, S, Mo, (Cr, Se).

VII. Cl, I, Mn, (F).

VIII. Fe, Co, (Ni).

K HeoOXoauMbIM OTHOCSIT 3JIEMEHTHI, 0€3 KOTOPBIX PACTCHHS HE MOTYT
MOJIHOCTHIO 3aKOHYHUTH IIUKI PA3BUTUS M KOTOPHIC HENb3s 3aMEHUTH IPYTHMHU
sanemeHTamu. [1o 12 ycioBHO HEOOXOAUMBIM 3JIEMEHTaM B Ps€ ONMBITOB UMEIOTCS
CBEJICHHS 00 X MOJIOKHTEILHOM JeicTBrH. [17]

Azor, ¢dochop, kamuid, KaablWiA, MarHWi cepy M KEIe30 Ha3bIBAOT
MaKpOdJICMEHTaMH, T.K. OHHM BXOJSIT B COCTaB pPACTCHUH B 3HAYUTEIBHBIX
KOJM4YeCcTBaX (OT COTBIX JOJCH IO IENBIX MPOIEHTOB). TaKkue 3JIEMEHTHI MUTAHUS

Kak O0op, MOIMOJEH, MEIb, [IMHK W KOOAIhT HA3bIBAIOT MHKPOAJIEMEHTAMH, T.K.



COJIEp’)KaHME€ HX B PACTCHUSX BBIPAXKAETCS THICAUYHBIMU U JIECATUTHICSTYHBIMU
JOJISIMU TIPOLICHTOB.

[IpakTryecku Bce MaKpo- U MUKPOAIJIEMEHTHl B PACTCHUSX IMOCTYMHAIOT W3
MOYBbl Yepe3 KOpHEBYI cuctemy. [loaToMy copepkaHue MX B TOYBE JOJIKHO
CUCTEMAaTHYECKH BOCIOIHATBCS 3a CYET OpPraHuYeCKMX W MHUHEPaJbHBIX
yIn00peHui.

A3OT — OZIUH W3 TJIAaBHBIX JIEMEHTOB HEOOXOAUMBIX pacTeHUussM. OH BXOJUT
B COCTaB aMUHOKHCJIOT, MMPOCTHIX U CIOXKHBIX O€JIKOB, HyKJIenHOBBIX kucioT (PHK
u JIHK). On wumeercs B xnopodusuie, (epMeHTax M APYrUX OPraHUYECKUX
BeniecTBax. A30oTa OoJbllie HaKarUIMBAETCsS B CEMEHaX, IJIO/aX, YeM B JHUCTBSIX U
cTeOsix. B CBA3M C BbINIEyKa3aHHBIM, €r0 BBIHOCUTCS M3 TIOYBBI C YpOXKaeM
3HAYUTEIBHOE KOJIMYECTBO. A30T CIIOCOOCTBYET BEreTaTUBHOMY POCTY PacTeHHH.
[2]

docdop — HEOOXOAUMBINA FTEMEHT MUTAHUS BCEX )KHUBBIX OPraHU3MOB, B TOM
yuciie u pacteHuid. be3 pochopa He MOXKET CylecTBOBATh HU OJTHA KUBAs KIETKA,
TaK KaKk OH BXOJIUT B COCTaB si/Iep KIETOK, B COCTaB Hambojee CIOKHBIX OEIKOB
HYKJIEONIPOTEeU10B. YcuieHHoe (ocharHoe mMUTaHHe B PaHHUE CPOKH YCKOpSET
pa3BHUTHE pacTeHUIl, 0COOCHHO POCT KOPHEBOM CHUCTEMBI; CTUMYIIUPYET MPOIECCHI
OITOIOTBOPEHMSI, (POPMUPOBAHUS U CO3PEBAHUS TIJIOJIOB, TOBBIIIAET UX KA4E€CTBO
U JIEXKKOCTh IpH Xpanenuu [11].

Kamuii — BakHeummii snemeHT nutanus. OH BIHUAET Ha OOBOJHEHHOCTH
KJIETKA, Ha YTICBOAHBIA W OENKOBBIM OOMeHBI. [Ipm HOpMambHOM KaJIHMITHOM
MUTAaHUU PACTCHHS JIy4Illle MEPEHOCAT 3aCyXy, CTAHOBATCS 0ojiee 3UMOCTONKHMH,
HaKaIUTMBAIOT OOJIbIe caxapa, kpaxmana [11].

3HaueHUE BCEX DJIEMEHTOB JJI PACTEHUM yKa3aHO B CBOAHOW Taluuime Nel

(mpuitoxxenue Nel).

JoctynHsie ¢popmMbl a30Ta

A30T - oauH U3 HauOojee WIMPOKO PACIPOCTPAHEHHBIX 3JIEMEHTOB B

npuposie. OcHOBHbIMU ero ¢opmaMud Ha 3emiie SBISIOTCS CBSI3aHHBIM a30T



auTocdepbl U ra3000pa3Hblil MOJEKYJISPHBIA a30T aTMOc(epbl, COCTABISAIOMINMA
okosl0 76% Bo3myxa mo macce. OgHAKO MOJEKYJSAPHBIA a30T aTMoc(epbl He
yCBaMBAETCAd BBICIIMMU  pacTeHUsIMU. B mouBe cocpeoToyeHa  JIUIIb
MUHUMaJIbHasl 4acTh JUTOC(epHOro azora U Tojbko oT 0,5 no 2 % Mno4BeHHOTro
a30Ta JOCTYMHO pacTteHusM [9].

B ocHoBHOM a30T mornomaercs B Bujae anuona Hutpata (NOs) u kaTHoHa
ammonust (NH4"). DT HOHBI MOCTOSIHHO 00pa3yrOTCsA B MOYBE M3 OPraHUYECKHX
BEIIECTB B peE3yJbTaTe TMPOIECCOB aMMOHU(UKAIMU U  HUTpUDUKALINH,
OCYIIECTBIISIEMbIX MUKPOOPTaHU3MaMH.

Hutpudukamnus sBiseTcss KIHOYEBBIM MPOIECCOM BO MHOTHUX TOYBaxX M
HKOCUCTEMAX, IIOCKOJIbKY OHA TPEBpPAIlaeT OTHOCUTEIBHO HEMOJABIKHYIO
aMMOHHEBYIO ()OPMY B BHICOKOMOOWJILHYIO HUTPATHYIO (pOpMYy a30Ta. ITO JenaeT
a30T MUTATEJIbHBIM BEIIECTBOM, JOCTYITHBIM JIJISI PACTCHHI.

DaKTOpPbI, BIMAIINEC HA HUTPUPUKALUIO

Temmnepatypa: onTumasnbHas TemrepaTypa JUisi HUTpU(]HUKAIMU B MOYBAX
coctaBisier ot 25 mo 30°C; mpu Ttemmeparypax Hmwke 15°C Hutpudukamus
orpaHHyeHa, a Mpu Temneparypax Hrke 5°C HUTpUUKAIIS TPOUCXOIUT JTUIIH B
MHUHUMAJIBHOU CTEIICHHU.

Baaxuocts: OnrumanbHas BIAKHOCTh TOYBBI IS HUTpUHUKAIIAU
coctapisieT 70% MUHUMaNIBHOW €MKOCTH aspanuu. Hutpudukanus npexpaiaercs
B CYXUX YCIIOBHUSX.

Adpanmsi: HUTpUPUKAIUS - 3TO adPOOHBIN MPOIECC, U TTOITOMY OH OBICTpee
B a3pUPOBAHHBIX NIOYBAX.

Bonopoaunblii nmoka3zaresib. HUTpU(PHUKALKUS ONTUMAIBHO MPOUCXOIUT MPHU
pH 6,5-8,5; mpu pH Hmxke 6,5 MHTCHCUBHOCTh HUTPUGHUKAIIUA YMCHBIIACTCS, W
OHa ocTaHaBJIMBaeTCs Hike 5 [15].

A30T, TIOCTYNUWBIIMKA B pAcTeHUS B HUTPATHOM QopMe, B pe3ynbTare
NEeATEeNIbHOCTHU TPYIIbl (PEPMEHTOB MOABEPTracTCsl BOCCTAHOBICHHIO O aMMHUAKa.

B ammuaunoil ¢dopme a30T UCHONB3YETCS PACTEHUSIMU B pPE3yibTaTe

p€akiynu 3aMCIICHHA  KHCJIOPOAHOIO  aroma Kap60HI/IJ'Ia KE€TOKHCIIOTBI C
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oOpazoBanueM cooTBeTcTBytomEel amMuHOKUCIOTE: R—C—COOH — R—
CH—COOH [14].

HNoubr NO3 mnoABUXKHBI, TUIOXO (UKCUPYIOTCS B TIOYBE U JIETKO
BBIMBIBAIOTCS MTOYBEHHBIMU BOJAMH B OoJiee TiyOOKHE CJIOW TOYBBI U BOJAOEMBI.
CopepxaHue HUTPATOB B MOYBE BO3PACTAET BECHOM, KOIJla CO3/IAI0TCS YCIIOBHS,
OJaronpusATHBIC IS IeATeIbHOCTH HUTpUuUImpyromux o6akrepuii. Katrnon NHa*
MEHEee TMOJBIXKEH, XOpOIIO aACcOopOUpYyeTcs OTPULIATENBHO 3apsSKEHHBIMU
YacTUIIAMH, MCHbIIIE BRIMBIBAETCS ocaakamu [9].

Axkanemuk J[.H. IIpgHUIIHUKOB mnucal, 4YTO BCS MCTOPHS 3EMJIICIIEIIHS
TOBOPUT O TOM, YTO TJABHBIM YCJIOBHUEM, OMNPEICISIONIUM CPEAHIO BBICOTY
ypokaeB B pa3Hbie ATOXH, ObL1a CTENEHb 00€eCIeyeHHOCTH
CEIIbCKOXO3SIICTBEHHBIX pacTeHUit a30ToM [2].

[lon BnusiHMEM OMOJOTUYECKHUX IMPOIIECCOB OPraHMYECKH a30T YaCTHYHO
NEPEXOUT B JIETKOYCBOSIEMbIE pAaCTEHHUsIMU MUHepaibHble (opmbl. Pacman
a30THBIX OPraHMYECKUX BEIIECTB TMOYBHI JI0 amMMuaka (aMMOHHUDUKAIUS)
OCYIIECTBIISIETCSI a’pOOHBIMU U aHAa’POOHBIMH MHUKPOOpPTaHM3MaMU. AMMHUAK,
HAKaIJIMBAIOIIMICS B aHA’pOOHBIX YCJIOBUSIX, TMOIJIOMIAETCS TMOYBEHHBIMU
KOJUTOMIAMH M MOKET YCBaWBAThCSl PAacCTCHHUSIMHU. B aspoOHBIX YCIOBHSIX aMMHaK
M0J1 BIMSHUEM CHEIU(PUIECKUX MUKPOOPTAHU3MOB MIEPEXOUT B HUTPUTHI U 3aTEM
OKHUCJISICTCS IO HUTPATOB (HUTPUDUKALIHS).

D¢} dexTrBHOCT, a30THOTO MUTAaHUA OOYCIOBIMBAeTCS (opMaMu a30THBIX
COCIMHEHU U YCJIOBHUSIMU UX MpUMEHEHUs. B HellTpanpHO# cpenie 0OBIYHO JTydIle
MIPOSIBIISICTCS IEHCTBUE aMMHAYHOTO a30Ta, YeM HUTpaTHOTO [14].

OueHka MOTEHIHAIBHOTO IUIOAOPOAUS MOYB MO COAEPIKAHUIO JTOCTYIHBIX

1U1sl pacTeHui (hopM azorta npejncrasieHa B Tadaune Ne2 (mpuiio:kenue Nel) [1].

KuciorHocTs mouBbI

KucnoTHOCTBIO MOYBBI HA3BIBAKOT arpOXUMUYECKHAN MHapaMeTp, KOTOPBII
XapakTepU3yeT €€ MPUTOAHOCTh K BBIPAIIMBAHUID TE€X WA WHBIX BHUIOB

KYyJbTyp. YpoBeHb pH yKa3plBaeT Ha COCTOSHME 3€MJIM, IIPU KOTOPOM OHa

8



npuoOpeTaeT KUCIOTHbIE cBoMCTBa. [louBeHHast KUCIOTHOCTh UMEET MPSIMYIO
3aBUCUMOCTh OT MPUCYTCTBUS B CyOCTpaTe MOHOB BOAOPOAA, a TAKKE AJIFOMUHHUSA,
KOTOPBIi okucisieT cyocrpar [4].

3nauenue pH otHocuTCcs K TOMYy (hakTOpy, KOTOPBIM OKa3bIBACT MPIMOE
BO3JICHCTBHE HAa CKOPOCTh POCTA U Pa3BUTHUS MpejcTaBUTeNel (DIOPHI HA TOM WU
WHOM y4YacTKe.

KucnorHocts mouBsl 00ycI0BICHA KIMMATOM PETHOHA, KAYECTBOM YXO0J1a 3a
y4acTKOM, HEJJOCTATKOM JINOO U30BITKOM YBIIAXKHEHHUSI.

KucnotHocTh TpyHTa HEMOCPEICTBEHHO BIIMSET HAa YPOBEHb YCBOSEMOCTHU
NMUTATEIbHBIX BEIIECTB, UX CIOCOOHOCTh K pacTBOpeHHI0. Ha cpemnekucioil u
3aKUCIICHHOW 3eMJIe Y PaCTUTEILHOCTH MPOUCXOIUT Xopoliee ycBoeHue docdopa,
Maprasiia, kenesa, KyJabTypbl ObICTpO pa3BuBarorcs. Ecium ke mokazartenb OyaeT
HEMPUEMJIEMbIM JIJISI KYJIbTYp, TO TPOU3OWIET 3aMEIJICHHE POCTa W Pa3BUTHSI
KOPHEBOW CUCTEMBI, YXYJIIIUTCS €€ (YHKIIMOHAIBHOCTD.

Hemnonxonsmee kadecTBO TpyHTa BiedeT 3a coboi 0oje3Hu U Tudenb

npeacrasurencii ¢piopsl [4].

Ilo cTeneHn KUCJIOTHOCTH MOYBBI IeJSITCS HA CJIeTYIOIIUEe BUAbI.

e  CunpHokucnele - 3,0-4,5 en. pH

e  Kucmasie -4,5-5,5en. pH

e  (Cmabokuciele -5,5-6,5 en. pH

e  HeiitpasibHbie - 6,5-7,0 en. pH

e  CnaGomenounsie - 7,0-7,5 en. pH

e [Ilenounsie - 7,5-8,0 ex. pH

e  CwupHomenounsie >8,5en. pH [1].

BrIcokas KUCIOTHOCTh OTPHUIIATEIBLHO BIMSAET Ha PACTCHHSI HE TOJBKO IPH
HU3KOM COJICP)KaHUH B IIOYBEHHOM CpeJie KaJIbIUs U PsAJIa IPYTUX HOHOB, HO U TIPU
HEJIOCTAaTOYHOM OCBEIICHHOCTH H3-3a OciabiieHus (POTOCHMHTE3a W HEJAoCTaTKa
ACCUMHIJIATOB JUIS psJla METa0OJMYECKHUX IIPOIECCOB, B TOM 4YHCIE JUIA

oOecrieueHus INOCTYIVICHUA KW BOBJICYHCHHA B OOMEH »JIEMEHTOB MHUHCPAJIIBHOI'O
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nutanus. JleMcTBHE BBICOKOM KHUCJIOTHOCTH CpPEAbl YCHIMBAETCS MHOTUMH
IpYrUMU oTpuliatelbHbiMU  (pakTopamu. Hampumep, B omnbiTax Kadeapbl
arpoxumur MI'Y mokaszaHo, 4TO MpU KUCJION peakUUu B YCIOBHUSX M30BITOYHOTO
YBIQXKHEHUS] CHIDKCHHE Yypokas Obulo OoJjiee 3HAYUTENbHBIM, YeM MpHU
ONTUMAJIbHOM YBJIA)KHEHUHU TOYBbl. BUIMMO, HEZOCTATOYHAS a’palus IOYBbI B
YCJIOBUSX ITOBBIIMIEHHOTO YBJIAXKHEHUS CYIIECTBEHHO YCHJIMBala OTPULATEIBHOE

JICHCTBHE BHICOKOW KHCJIOTHOCTH MOYBHI Ha pacTenus [17].

Yno0penusi, ux kiaaccupurkanus

Co BpemeHem It00asi mo4yBa HMCTOLIAETCS M TPeOYyeT CUCTEMaTHUECKOro
ynoOpeHusi, WHA4e BBIpAIlMBAHUE KYJIbTYPHBIX PACTEHUM Ha HEH CTAHOBUTCS
3aTpyJHUTEIbHBIM. B 3TOM ciyuae mnpuberaroT K TMOJKOPMKE cyOcTparta

yII0OpEHUSAMH.

YaoOpeHusimim  Ha3bIBAlOT BEILECTBA, HCIOJb3yeMble Uil IHUTAHUS
pacTeHMl MW TOBBINIEHUS IUIOHOpoAuss TmouB. K  ymoOpeHHsIM OTHOCATCS
pa3zHooOpa3Hble MUHEpAJIbHbIE U OPraHMYECKUE BEIeCTBA U MaTepuasbl, KOTOpbIE
colepKar HEOOXOJuUMbIe Ui PACTEHUH SJIEMEHThl MHUTAHUS, YCHIUBAIOT
MOOMITU3AIMIO TUTATEIBHBIX 3JIEMEHTOB W3 TMOYBEHHBIX 3alacOB M YJIYYIIAIOT
cBoiicTBa mouBbl. Cxema kiaccudukanuii ygoOpeHMid TpejcTaBieHa Ha PHC.D

(mpuioxenue 2) [10].

Mumnepanvuvie yoo0Openus — 5STO TPOMBIIUICHHBIE NPOXYKTHl HWIIA
MCKOTIaeMbIE BEIIECTBA, COJIEpKAIIUe HEOOXOAUMBbIE IJisi TUTAHWUS PaCTCHUH
ANIEMEHThl B MHUHepanbHOU (opme. OHH, KaK TPaBWIO, COAEPk AT DIIEMEHTHI
nutanuss B (GOpME MUHEpAJbHBIX COJEH, pEeXe B COCTaBe OPraHUYECKHUX
coenuHeHud. Jlmg TPOM3BOACTBA MHUHEPANBHBIX YAOOPEHHUM HUCHONB3YIOT
MCKOTIaeMbIE 3aJI€KH, a30T aTMOoc(hepbl W MOOOYHBIC MPOIYKTHI MPOMBIITUICHHBIX
Mpou3BOJACTB. B HacTosimee BpeMss B oO0meM OajllaHCe BHOCHMBIX B IOYBY
MUTATEIbHBIX BEIIECTB, HA JIOJK0 MUHEPAJIbHBIX YAOOPEHUM MpUXOauTCa 0koJio 60

%. MuHepanbHble  YIOOpPEeHUsS  MOAPA3ACIISIIOT  HAa  Makpo-, Me30- |
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MUKpOy0OpeHusa. MakpoyaoOpeHusi B KadecTBE JICHCTBYIOIIETO BEIIECTBA
coaepxkar azor, ¢ocdop, Kaaui, KpeMHUN; ME30yT0OpEHUST — KaJbllUid, MarHui,
cepy, JKee30; MUKPOIJIEMEHTHI — 00p, K0OaNbT, MapraHel, MeJlb, MOJUO/IEH, IIMHK

[16].

Opzanuueckue yooOpenuss — DTO CBEXUE WIM  OUOJOTUYECKH
nepepabOTaHHbIC BEIIECTBA PACTUTEIHLHOTO WM >KMUBOTHOTO TPOUCXOXKICHUS,

NCTIOJIb3YCMbBIC B KAUCCTBC yI[06pCHI/I$I JJI IOBBIIICHUA TIJIOJOPOAHNA ITIOYB.

K opranmyeckum ynoOpeHUsSM OTHOCST HAaBO3, HABO3HYIO KUKy, Topd,
OTUYUM TTOMET, KOMIIOCTBI, (PeKajuu, Carporielnb, 3eJeHoe yao0peHue, coiaomy,
XO35IUCTBEHHBIE OTXOABI U Mp. YacTo Bce 3TH MaTepHUalibl Ha3bIBAalOT MECTHBIMHU
yIOOpEHUSIMH, TaK KaK UX MOJy4aloT UJIM FOTOBAT B T€X XO35SMUCTBAaX, B KOTOPBIX

OHU OyIyT UCTOIb30BaHbI [16].
HauboJ1ee pacnipocTpaHeHHbIe BU/IbI OPraHM4YeCcKUX yA00peHuii:

Hago3 — OCHOBHOE OpraHudeckoe ymoOpeHWH, MpeICTaBISIoNee CcoOoi
CMECh TBEPIBIX W IKUJKUX BBIJCICHUN CEIThCKOXO3SHCTBEHHBIX KHBOTHBIX C
noAacTiikol wim 0e3 He€. OH sBISETCS BAXHEHWITUM 3BEHOM KPYroBOpOTa
NUTATeNIBHBIX BemlecTB B 3emienenuu[16]. HaBo3 peiicTByeTr Ha TOYBYy u
BO3/ICIIbIBACMbIC Ha HEW pPacTEHHUs] OJTHOBPEMEHHO HETIOCPEICTBEHHO W KOCBEHHO:
oboramaer WX NUTATEIBHBIMUA dJeMeHTaMu (a30T, (ochop, Kanwid, KaabIHi,
MarHuii, cepa, MHUKPORJIEMEHTHl W Jp.), VYIIEKUCIOTOW B TMOYBEHHOM W
HAJMIOYBEHHOM BO3AYyXE, pPa3jIM4YHBIMH MHKpoopranm3mMamu (B 1 r© HaBo3a
COJIEPKUTCSI HECKOJIBKO MUJUTMOHOB OaKTepUATbHBIX CIOP) U OPraHUYECKUMH
BemectBaMu. CyMMapHOE€ CHCTEMAaTHYeCKOe U JUIUTEIHHOE B3aUMOJICUCTBHE
HABO3a, pACTEHWH, MHKPOOPTaHW3MOB 3HAYUTENBHO  YJydiiaeT (HHU3UKO-
XAMHYECKUE CBOMCTBA M CTPYKTYpPY IOYB: MOBBIIIAIOTCS €MKOCTh MOTJIONICHUS,
Oy(hepHOCTh, CTEIIEHbh HACHIIIEHHOCTH OCHOBAHHMSIMH M COJECPKaHUE TIOJIBHIKHBIX
GbopM THUTATENBHBIX D3JEMEHTOB, OJHOBPEMEHHO CHIDKAIOTCS KHUCIOTHOCTH W

COJIep>KaHKe TMOJABUKHBIX (DOPM TOKCHUYHBIX AJEMEHTOB (JIIOMUHMS, MapraHia u
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ap.). YiaydllleHre NepeyrciIeHHbIX MOKa3aTelleld MIoA0POIUs U, CIe0BATENbHO,
OKYJIbTYPEHHOCTH II0YB, €CTECTBEHHO, COIPOBOKIAECTCS 3HAYUTEIBHBIM POCTOM
YPOKaWHOCTH BO3JEIBIBAEMBIX KYJIbTYp M YJIY4YIIEHHEM KaudecTBa IOJIy4acMOU

CEIIbCKOXO03SICTBEHHOW TIpoayKiuu [17].

Topgh — opraHoreHHas TOpoJa U3 TPYNNbl TOPIOYUX  TOJIE3HBIX
HCKOIAaeMbIX, 00pa3yromascs B pe3ysbTaTe OTMUPAHMS WM HEMOJHOTO pacraja

pacTeHuil B yCIOBHUSIX M30BITOYHOIO YBIAXHEHHS U HeJOCTaTKa Kuciopoza [16].

Tun Top(ba ONIpCACIIACTCA PACIIOJIOKCHUCM 0070Ta II0 PJIIEMEHTaM peﬂbe(ba

U COCTABOM €T0 PACTUTCIIBHOCTHU

o gepxogou mopg) odpazyeTcsi Ha BO3BBILIECHHBIX 3JIEMEHTaX penbeda u3

OeJIbIX C(I)aFHOBBIX MXOB C HEOOJIBIIMMH KOJIMYECTBAMH IMyHOINIbI, 6aFyJIBHI/IKa,
I‘OJ'Iy6I/IKI/I, HCPCAKO KIIIOKBbBI H JPYIUX MaJIOTp€6OBaT€JILHI)IX K JJICMCHTaM

IMUTaHUA paCTGHHﬁ;

o HU3UHHbIL mopgd GOpMUPYETCs TIOJT BIUSHUEM T'PYHTOBBIX BOJ

c OOJBIIMM COJIepKAaHUEM MUHEPAJbHBIX BEIIECTB B TMOHUKEHUSX pelibeda C
OCOKaMH, TPOCTHUKAMH, BEHMHUKAMH, XBOIIAMH, OJIbXOW, HBOW, Oepe3oi w
JPYTUMH BJIArO00OUBBIMH M O0Jiee TpeOOBATEILHBIMU K TUTATCIIBHBIM 3JIECMEHTAM

pPacTEHUSIMU;

o Nepexoouslll mun - TPOMEKYTOUHBINA, MEXAY IMEPBBIM H

BTOPHIM THUIIOM W B 3aBUCHMOCTH OT YCJIOBHUM THUTaHHs NMPUOIMKaeTCs JHOO K
TOMY, TH0O0 K Jipyromy. [Ipudem HUKHUE CIIOM €ro OOBIYHO OJIMKe K HU3UHHOMY, a

BEpXHHE — K BEPXOBOMY.

Kak HemocpeacTBeHHOE ymoOOpeHUE NPEXKAE BCEro MPUMEHSIIOT TOJBKO

HU3WHHBIC Top(da, OoraThie N3BecThIO WK hochopom [17].

Komnocmuposanue — OUOTEPMUYECKHI TMpolLEeCC MUHEpaNU3alud |
ryMU(pUKAUA OPraHUYECKUX BEUIECTB, MPOUCXOASIIUNA B a’3pPOOHBIX YCIOBHSIX

MoJ, BO3JEHCTBHEM TEPMOJIIOOUBBIX MUKpoOpraHusmoB. [Ipu koMmmocTupoBaHUU
12



OpraHMYeCKUe OTXObI pasorpeparorcsa a0 Temmeparypsl 60° C, uro ryourensHo
BIIMACT HA JIMYMHKU M KYKOJKH MYyX, Silla TEJIbMUHTOB M 00JIE3HETBOPHBIC

HECTIOPOOOpa3yIoIKe MUKpOOpPraHu3Mbl [16].

B opranwdeckux KOMIIOCTaX OJWH M3 KOMITOHEHTOB BBICTYIA€T B POJIU
MOTJIOTUTENS BJIard, aMMHUaka, TMOKCUa yriepoaa U 6€3 KOMIOCTUPOBAHUS Cl1a0o
pasnaraercs (Topd, onmmiIKu, OLITOBOM MyCOp, I€PHOBAs 3€MJIsl, COJIOMA), a IPyron
(HaBO3, €ro CTOKM U KWXKa, (PeKaInv, NTUYUH ToMeT W JAp.)  obOoraiieH
MUKPOQIOPOH W CONEPKHUT 3HAYUTEIbHBIE KOJMYECTBA JIETKOPa3JIararomuxcs

a30THCTBHIX U 0€3a30TUCTHIX OPraHUYCCKUX coeauHeHui [17].

3enenvie yoobpenus (cudepamwl) - CBeXas pacTUTENbHas Macca,
3amaxuBaeMass B TIOYBY Il oOoraieHuss €€ OpPraHuYeCKMM BEIIECTBOM U
NUTATEILHBIMUA  DJIEMEHTaMU. 3€JICHbIe YIOOpEeHHS OKa3bIBAlOT TaKoe Ke
MHOTOCTOPOHHEE TOJOKUTEIBHOE JEHCTBUE HA CBOMCTBA IOYBBI, ypoXall W

KaueCTBO CEIbCKOXO03I1MCTBEHHBIX KYJIBbTYP, KaK H XOpPOIIO HpI/II“OTOBHGHHBII‘/JI

HaBo3 [17].
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MCTOHI/IKa NMPOBECACHUS UCCJICI0BAHUA

p—

. OT60p 00pa3ioB Mous

2. IlogroroBka 0Opa3IoB MOYB K aHATIU3Y

I[OBGI[GHI/IG IMO4YB A0 BO3AYHIHO-CYXOI'0 COCTOSHUSA

CocraBieHue cCMEIIaHHON MTPOOBI

Ornpenenenne rurpoCKONMMYECKON BJaru Mo4Bbl

(98]

. HpOBeIIeHI/Ie XUMHUYCCKOI'O aHaJI3a 06pa3u013 ITOYB:

OHpe,HeJICHI/IC KHCJIOTHOCTHU ITOYBBI

Omnpenenenre a30Ta HUTPATHOTO U a30Ta AaMMOHUHHOTO
4. O0paboTKa pe3yabTaTOB HCCIIECTOBAHUS

OT160p odpa3uoB mous nposoautcs B cootBeTcTBUU ¢ 'OCT 17.4.4.02-84

u I'OCT 17.4.3.01-83:

1. Todyeunbie mnpoObI OTOMpAOT Ha MPOOHOH IUToIIaAKe (YacTh
HCCIICAYEMOM TEPPUTOPHHU, XapaKTEPU3YIOIIAICSI CXOIHBIMH YCIOBUSMHU ) METOIOM
KOHBEpTa, IO JWAroHadd WM JIOOBIM JPYTUM CIIOCOOOM C TakKUM pPacueToM,
gTOOBI KaXkaas mpoda mpecTaBisiia co00i 4acTh MOYBBI, TUITMYHOTO JJISI JAHHOTO

THMa 1mo4s [6, 7].

2. OO0BbeMHEHHYI0 MPOOY COCTABISIOT MYyTEM CMENIUBAHHUSA TOUYCYHBIX

po0, OTOOPAHHBIX HA OJJHOW MPOOHOH TuTOMIaaKe [6].

3. Jlns XUMHUYECKOro aHajn3a OOBEeAMHEHHYIO MPOOY COCTABISIOT HE

MEHEe YeM M3 IMATH TOUYCYHBIX TIPOO, B3ATHIX C OAHON MPOOHOMN TIIOMIAKH.
4, Macca 06beInHeHHO# POoOBI O KHA OBITH HE MeHee | KT.

d. [Ipu orOope TOUEUHBIX MPOO M COCTABICHUU OOBEAMHEHHON MPOOBI
JIOJI>KHA OBITh UCKIIFOYEHA BO3MOKHOCTh UX BTOPUYHOIO 3arpsI3HEHMUSL.

14



6. Bce oObeanHeHHBbIE MPOOBI JOJIKHBI OBITH 3apErUCTPUPOBAHBI B

’KypHasie U IpOHyMepoBaHsI [6, 7].
IMoaroroBka nmpod Kk aHAIN3Y

Jloeedenue 00 6030YUIHO-CYX020 COCHIOAHUS

OG6pasel] MOUBBI paclpeessiioT TOHKUM CJIO€M Ha JUCT OymMaru u JOBOJSIT
70 BO3JYIIHO-CYXOTO COCTOSIHMSI B CYXOM M YHCTOM IIOMEIICHHH. 3aTeM
pacTUparoT KpyHmHbIE KOMOYKH PyKaMH, OTOMpPAIOT KOPHM M OCTAaTKH PACTEHUH,

Pa3JINYHBIC BKIIFOUCHUA.

Cocmaenenue cMewantou npoowl

W3 moaroroBneHHOW MOYBBI OEPYT CpelHIO MpoOy s aHanu3oB. s
ATOTO MOYBY pa3paBHUBAIOT TOHKUM CJIOEM Ha JIUCTE Oymard B BUC KBajJpaTa WIN
OpsIMOYTOJIbHUKA W JIEJSAT JuaroHainsiMd Ha 4 dvactu. JIBe NMpOTHBOIOJIOKHBIE
YacTH MOYBBI OTOpachiBalOT. OCTaBIIYIOCS YacTh THIATENIBHO MEPEMENINBAIOT,
pa3paBHUBAIOT TOHKUM CJIOEM, Pa3JeNsioT AUAroHaNbio HAa KBAJIpaThl U U3 Pa3HBIX
MECT HEOONBIIUMU MOPLUHUSIMHU OTOMPAIOT KOJIMYECTBO MOYBBI, HEOOXOAUMOE IS

aHaJIM3a.

['urpockomnuueckyto Biary moudBbl onpenesisitor B coorBerctBuu ¢ ITH/I
@ 16.1:2:2.2:3.67-10 [12]. Tlopsmox ompeaeneHuss W pacyér KodpduireHTa

TUTPOCKONUYHOCTH MPEJCTABICH B MPUJIOKEeHNH Ne 3.

OmnpeneneHue KHCIOTHOCTH NMOYBbI M YIeJdbHOI 3JIEKTPONPOBOIHOCTH
MIPOBOJIMTCSI C UCIOJIb30BAaHUEM AATYMKOB BOJOPOJHOIO MOKAa3aTedsl W yAEJbHOU
BJICKTPOIPOBOJHOCTH COOTBETCTBEHHO. I[IpUroTOBIECHWE BOJHOM IOYBEHHOU
BBITSDKKH OCYIIECTBIISIETCS B coOoTBeTCTBUU ¢ TpeboBanusimu ['OCT 26423-85 [8]

(mpuitoxkeHue Ne 4).

Onpez[e.lleHne a30Ta HUTPATHOIO A aMMOHHUMHOI0 IIPOBOJAT C IIOMOIIBIO

dhoTOMETpUIECKHX METOJ0B aHAIIN3A:
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® a30T aMMOHHUUHBIN - B COOTBETCTBUM C YUEOHO-METOAMUYECKHM IOCOOHEM
st By30B [3]. Xon aHanM3a 1o onpezesieHHI0 a30Ta aMMOHUIWHOTO B TTOYBE YKa3aH

B MPWIOKeHUn Ne6.

o a30T HuTpaTHbii — B cooTBercTBUU ¢ ITHIA ® 16.1:2:2.2:3.67-10
«Metoaunka U3MepeHnii MacCOBOM JI0JIM a30Ta HUTPATOB B MPOOax Moy4B, IPYHTOB,
JOHHBIX  OTJIOXKEHUH, WIOB, OTXOJAOB TMPOM3BOJACTBA U  NOTpPEOJICHUS
(OTOMETPUYECKMM METOJIOM C CaluImMiIoBoi kucinotoity [12]. Ilopsimok

IMPOBCACHHA N3MCPCHHA a30Td HUTPATHOTO - B MPUJIO0KECHUH Ne 5.

[Ipu mnpoBenennu (HOTOMETPUUECKUX METOJOB aHalu3a HeoOX0IUMO

co0J1ro1aTh OOIIKE MpaBwiia pabOThl C KIOBETAMH:

» PabGoune IMOBECPXHOCTU KIOBCT MOOJIKHBI IICPCHA KaXIbBIM H3MCPCHUCM

THIATEIBHO MPOTUPATHCS CIUPTOIPUPHON CMECHIO;

° HpI/I YCTAHOBKC KIOBCT B KIOBCTOACPIKATCIIb HCJIB3A KACATbCA IIdJIbIIaMH

pabouyux y4acTKOB OBEPXHOCTEH (HUYKE YPOBHS KUIKOCTH B KIOBETE);

* )KunikocTh HamMBaeTCs B KIOBETHl TPUMEPHO Ha 3/4 BBHICOTHI KIOBETHI, T.K. B
NPOTUBHOM cllydyae HaOIo/laeTcs 3aTeKaHHe KHUAKOCTH 10 yriaMm, YTO CO3/aeT

BIICUATJICHUC IIPOTCKAHHNA KIOBCTEI,

Oo0pabdoTrka pe3yabTaToB MHccjaenoBaHusi. llomyyeHHblE pe3yiabTaThI
COOTHECTU C JIUTEPATYPHBIMH JAaHHBIMU IO JIOCTYIMHOCTH a3oTa (Tadauma Nel2,

npuiaoxenue Nel3).
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HccaenoBareibckas 4acTh

I/ICCHeI[OBaHI/Ie MMPOBOAUTCA B TCUYCHHMM ABYX JICT B COOTBCTCTBHU C

MGTOI[HKOﬁ N IUIAaHOM IIPOBCACHUA HCCICAOBAHUA, IMPCACTABJICHHBIM B BHAC

nuarpammel ['anTa (puc. 1).

NNAH NPOBEAEHUA NCCNEAOBAHUA
Ha 2020 - 2021 2.2.

3TAMNbI oKTAGPL HOAGPL ~ AHBapL - WIOHb oKTABPL HORGpL -  AHBaps -
2020 Aaexbpy MapT 2021 2021 Aexabpb Mapy
2020 2021 2021 2022

f

O76op o6pasuos nous

OnpepeneHue HUCNOTHOCTK

W ROCTYNHbIX GopM 3307 B [E— E——

Hconeayemeix o6paauax

06paboTKa NONYYEHHbIX _ -

pesynbTaTtos

BHeceHwe pa3Hbix popm
yaoGpeHunit B NoYBLI
WCCneayemMbix y4acTHOB

Puc.1 Il.nian npoBeaeHus Uccaea0BaAHUS

1. 31 Oxmsabps 2020 200a B COOTBETCTBHU C METOJMKOH IPOBEACHUS

MCCJIeIOBaHUS TPOBEIU OTOOp mpoO 00pasioB moyBbl (puc.Ne6, mpujioxeHue
Ne7).
[Tpo6sI mouB oTOOpaK B 3 Toukax (pucNe7, mpusioxenue Ne7):
O6pazen Nel — amtes [To6enbr (puc. Ned, mpusioxkernue Nel);
O6pazen No2 — ®opymHas momans (puc. Ne3, npusio:kenue Nel);
O6pasen Ne3 - ckBep Ha yiuie Mupa (puc. Ne2, npuiiokenue Nel).
[TpoObI MOYB 0TOOpAIN B YHUCTHIE MAKETHI, TAKEThl 0003HAYMIN ITUKETKOM.
Ha sTukeTtke ykazanu maty ordbopa, HOMEp TOUYKH 0TOOpa.

B uwone 2021 2co0a mnpousBenu MOAKOPMKY IOYB Ha HCCIEAYEMbIX

y4acTKax pa3HbIMU popMaMu yIOOpPEHU
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O6pazen; Nel (amnes IloGenbl) — BHeceHHe (100aBIEHUE) CBEXKEH 3EMIIH.
3emuis 3aKymuieHa aAMUHUCTpanuen ropoaa. [lo opraHonenTuiyeckuM moxkaszaTessiMm
MOYBa CYIVIMHUCTAs WIM TJIMHUCTAas: KOMOYKH MOYBBI B CYyXOM COCTOSIHUM OYEHb
TBEpJble, TPYIHO Pa3MUHAIOTCS, BO BIAXKHOM COCTOSSHUM — BSI3Kas, IOYBa
«Ma)KeTCsI», CKaThIBaCTCA B «KoJ0acky») (puc.NelO, mpuinoxkenne Ne7);

O6pazenr Ne2 (DopymHasi Mmioliaab) — BHeCEHHUE Topda (OpraHuuecKoro
ynoopenusi) (puc.NelO, mpunoxenue Ne7). Topd 3akyruieH aaMUHUCTpaluen
ropoja.

O6pazen; Ne3 (na ynuiie Mupa) — BHECEHUE MUHEPATBHOTO U KOMILJIEKCHOTO
yao0peHust (KalblineBas celnuTpa u « YHuBepcan 2») (puc.8-9, mpuiioxkenune Ne7).

Brecenne MuHepanbHBIX YIOOpEHHMI TPOU3BOIMIN B COOTBETCTBUHM C
yKa3aHUSIMH Ha yIaKOBKE.

2. Ilocne mocTaBKU B 1a00OpaTOPHIO BCE 00PA3IIbl TTOYB JOBENH 10 BO3IYIITHO
cyxoro coctosiaus (puc. Ne 11, npuiioxxenne Ne8).

CocraBuim cMelianHyto MpoOy y Bcex oOpasnoB mnouB (puc. Ne 12,
npuwioxkenue Ne8). /Iyist 3T0oro movBy Ha MOAHOCE PACIPEACITUIN TOHKAM CIIOEM U
0TOOpau TOYEUYHbIE MPOOBI U3 AEBATH PA3HBIX YYACTKOB.

ITocne »oTOro omnpeneawnM TUTPOCKONMMYHOCTh TOYBHI  (puc. Nel3,
npuiokeHue Ne8).

PesynpraThl B3BemMBaHUSA U pacdy€Thl KOIPHUIIMEHTOB MPEICTABICHBI B
Tadaune Ne 4 i Tadaune Ne 5 COOTBETCTBEHHO (MpHIO:KeHHENe 9).

3. B cooTBeTcTBUM ¢ METOAMKON TMPOBEICHUS HUCCIEIOBAHUS OMPEICIUIH
BOJIOPOIHBIN TTOKa3aTe b MPo0 MOYBEHHBIX 00PA3IIOB.

Jns 2TOro MNPUTOTOBWIM BOJIHBIE IIOYBEHHBIE BBITSKKH (puc. Nel4,
npujioxkenne Nel() u ¢ MOMOIIBIO JaTYMKOB BOJOPOAHOIO MOKa3aTess MU(PPOBOi
naboparopuu «CeHcop — 1» npoBenn U3MepeHrue COOTBETCTBYIOMIMX MOKa3aTenen
(puc. Nel5, mpuaoxkenue Nel(). PesynbTaThl W3MEpeHHWH TPEICTABICHBI B
Tadaune Ne6 (mpuiaoxxenune Nel().

Ilepen ompeneneHreM KHUCIOTHOCTUA IPOBEPUIIM OIpeeIeHUEe TOYHOCTHU

paboTbl Jartuuka. B KadecTBe CTaHIApTHBIX OOpa3lOB OBUIM MPUTOTOBIICHBI
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pactBopel co 3HaueHueM 4,01 en. pH n 6,86 en. pH. PesynpraTel n3mepenus
KHUCJIOTHOCTH CTaHIapTHOTO oOpasiia B Tadamnue Ne6 (mpusioxenue Ne 10).

B cooTBeTcTBUU ¢ METOMKOM MPOBEICHUS UCCIIEIOBaHMS B 00pa3iax Mmo4ys
OTpEeIeNIUIN KOHIICHTPAIIMU a30Ta aMMOHUMWHOTO U HUTPATHOTO.

Jlns 2TOro Mbl MPUTOTOBWIIM HEOOXOAMMBIE PEAKTUBBI U TOCYHY.
CranmaptHeie oOpasipl Uil TOCTPOEHUS] TPaIyHMPOBOYHBIX XapaKTEPUCTUK
NPUTOTOBWJIM B COOTBETCTBUHM C MpUJIOkeHHeM NeS (1jisi HUTpaT-UOHOB) U C
npuiokeHneM Ne6 (/111 HOHOB aMMOHHS).

OnTryeckyr IUJIOTHOCTh TPaJgyMpPOBOYHBIX PACTBOPOB ONPEACIMINA C
nomoInpio crekrpoporomerpa «KOK-3KM» (puc. Nel6, puc. Nel8). 3naucHus
KOHIICHTPAIIM M ONTUYECKUX IUIOTHOCTEH IS MOHOB aMMOHHS YyKa3aHbl B
Tabimme Ne 7 (mpwiaokenuwe Ne 11), mis HuTpar-uoHOB — B Tadaume Nel(
(mpuinoxenune Nel2).

B coorBercTBHM cO 3HaueHHsAMHU Ta0auibl Ne7 u NelQ B mporpamme Excel
NOCTPOWIIM TPaAyUpPOBOUYHBIE TpadUKH IJIsi ONpe/eseHUs] HOHOB aMMOHUA (pHcC.
Nel8, nmpwuioxenue Nell) u HuTpar-uoHoB (puc. Ne2l, npuiio:keHue Nel2)
COOTBETCTBEHHO.

[Tocne moctpoenus rpadmMKoB MPOBETIH OMpEETIECHUE JaHHBIX MOKazaTenei
B MOATOTOBJIICHHBIX 00pasiax mo4s. [IpuroToBuin coneBbie MOUBEHHBIEC BHITSIKKH,
npogUIBTPOBAIH, OTOOpAX AJTMKBOTY, JOOABWIM HEOOXOIUMBIE PEAKTHUBHI (110
MPOMUCU METOAMKH) U MPOBEIU U3MEPEHUS ONTHUYECKON TUIOTHOCTH MOJTYYEHHBIX
pacTBOpoB Ha cniekTpodoToMerpe (puc. Nel7, puc.19).

Tak Kak TOYBEHHBIE COJIEBBIC BBITSKKM UMEIOT KEITYH0 OKpPACKy, MBI
MpoBeNu u3MepeHne e€ CcoOCTBeHHON ((OHOBOM) ONTUYECKOW TIJIOTHOCTH.
BrITsOKKY pa30aBisui B TAKOM K€ COOTHOIIEHUH, KaKk paboudyto mpoOy.

3naueHus GOHOBBIX MIIOTHOCTEH, 00HEMBI ATMKBOT M 3HAYEHUS ONTUUYECKUX
MJIOTHOCTEHN pabodmnx pacTBOPOB yKa3aHbl B Ta0Aunax Ne7 (mpuiioskenue Nell) u
Nel( (mpuitoxenue Nel2) nsi HOHOB aMMOHMSI U HUTPAT-MOHOB COOTBETCTBEHHO.

B cootBeTcTBHM ¢ ypaBHEHUEM rpaduKa pacCUUTAIN KOHIICHTPAIUI0 HOHOB

aMMOHHUSI W HUTpaT-uOHa B pacTBopax H oOpa3uax mnouB. Hcnons3ys
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KOd(pPUIIMEHTHI MepecueTa, pacCuMTaid KOHIICHTPAIMIO a30Ta aMMOHUMHOTO U
HUTPATHOrO (K03 PUUMEHT mepecyeTa Ha a30T aMMOHMUHBIA = 0,778, Ha a3or
HUTpaTHBIN - 0,226). PacueTsl KOHIIEHTpAI[MX a30Ta AMMOHUMWHOTO B UCCJIEAYEMbIX
oOpasnax npo6 mnpexactaBieHsl B Tadaune Ne§ (mpuioxkenue Nell), pacueTsi
KOHIIEHTPAIIMU a30Ta HUTPATHOTO — B Tabauue Nell (mpusioskenum Nel2).

B 2021 roxgy ¢ cBA3u ¢ HOBOW MAPTHEN CATULMIOBON KHUCIOTHl YCTAHOBUIN
HOBYIO T'PaJyMpPOBOYHYIO 3aBUCUMOCTh Ha HUTpAT — MOH (pHC.22, MPUIOKEHHUE
Nel2).

YuutsiBasi, YTO MapTUU PEAKTUBOB MJIS ONPECIICHUS a30Ta aMMOHHUHHOIO
HE W3MEHWIUCh, Y TPAAYHUPOBOYHON XapaKTEPUCTUKU [JIsi  OMpEIeSICHUs
KOHIICHTpAIIMM  a30Ta aMMOHUWHOIO TPOBEIU TMPOBEPKY CTAOMIBLHOCTH.
Pe3ynbTaThl TIpOBEpKM CTAOMIBHOCTH YyKa3aHbl B Tadaume Ne9 (mpuiiokeHume
Nell). VYgaoBneTBOpUTEIbHBIE PE3YJAbTAThl CTAOUJIBHOCTH TPaJyUPOBOUYHOM
XApAaKTEPUCTUKU  YKa3blBAalOT HAa  BO3MOXKHOCTh  HCIIOJIb30BaHUSl  paHee
OCTPOEHHOTO rpaduKa.

Bce nonydyeHHble pe3ynbTaThl BHECIU B CBOAHYIO TaOnuIly (Tadauma Nel?,

npuioxkenre Nel3), cpaBHUB UX C HOpMaTUBaMu TaOJaMUbI Ne2 (mpuiokeHue

Nel).
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3akiiouenue

B Xxoze npoBeieHHOr0 UCCAEIOBAHUS MBI:

1. oroOpanu oOpa3upl MOYB KIYMO Ha TpeX OOHOBJIEHHBIX TEPPUTOPUSIX:
amnes [lobenb, dopymnas 1uiomanb, ckBep Ha yiauue Mupa. Ilposenu
XUMHUYECKUH aHaJIU3 TIOYB U ONPEaeIUIN:

o KHUCJIOTHOCTh U3YYEHHBIX HAMH 00pa3loB MOYB cocTaBuia ot 6,51 1o
7,01 en. pH (puc. Ne23, mpuinoxenue Nel3). To ecth, Bce oOpasibl MOYB
ABJIAIOTCS HEUTpPAJIbHBIMU W TNPUTOJAHBI  JJIA  BbIpAlllMBaHUS  LBETOYHO-
JE€KOPATUBHBIX KYJIbTYP.

o a30T HUTPATHBIA MPUCYTCTBYET BO BCEX U3YUYEHHBIX HAMU 00Opa3liax B
pa3HbIX KonnuyecTBax (puc. Ne24, npuioxxenue Nel3). B mouBax xkiymO B cKBepe
Ha ynuie Mupa oueHb HU3KUN YPOBEHb COJIEPXKaHMsI a30Ta HUTPATHOTO (5,59 MuH
1), ma Amnee IloGemsl — cpeiHMil YpOBEHb COJEPKAHUS, BBICOKHII YpOBEHb
colepkaHusl ObUT ompenesieH B mouBe kiaymO Ha DopymHON 1uiomaau (Tadauua
Nel2, npuaoxenue Nel3).

o KOHIIEHTpAIMs a30Ta aMMOHUIHOTO B 00pasiax Mmo4B KOJIEeOJETCs OT
22,4 man? (ckBep Ha ynuue Mupa) no 45,5 mnn-1 (amnes Ilo6exnsl) (pue. Ne25,
npuinokenne Nel3). To ecth, Ha amree Mupa u POpyMHOHN IJIOMAAM ITOYBEI
UMEIOT CpPEeHUI YpOBEHb COJEp)KaHUA a30Ta aMMOHHUITHOTO, TIOYBBI Ha aJUIeH
[ToGenbl — BHICOKHI ypOBEHD coneprkanus (Tadauma Nel2, npuiioxenue Nel3).

To ecth HM OOUH M3 TpPEX H3YUYEHHBIX HaAMU OOpa3LOB TOYB HE HMEET
HEOOXOAMMOI0 KOJMYECTBAa JOCTYHHBIX (OpM a30oTa B KOMIUIEKCE (B OJHHUX
oOpasmax mpoO HaOIIOJAETCS HEAOCTaTOK a30Ta aMMOHUWHOTO, B JIPYTUX
o0Opaslax MoYB — HUTPATHOTO, JMOO HemocTaTok obomx (opm). Tlostomy st
YBEJIMYCHUS TJI0JJOPOIMS MOYB ObLTO MPHUHITO PEIICHHE O BHECEHHE YT0OpEeHHI
Ha BCEX MCCIIEYEMbIX YUacCTKaXx.

2. IlpousBenu yaoOpeHHe MOYB KIyMO pa3HbIMU CHOCOOAMH: BHECEHHE
MUHEpaIbHOIO yIO0OpEeHHsI B MOYBY KIyMO B CKBepe Ha ynuie Mwupa, BHECEHUE
opraHuyeckoro ynaoopenus (topda) — Ha DopyMHOU mIJOIMIaAH, 100aBICHUE

CBEXKe Mopuuu 3eMiI — B KIyMObl Ha Asiee [loOenbr.
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3. IlpoBenu OLEHKY IUIOAOPOAMS TOYB MOCIE BHECEHHUS YIO0OpEeHH U
CIENAJIN CIIEIYIOIINE BBIBOJIBL:

o KHUCJIOTHOCTh 00pas3IoB IMOYB MOCJI€ BHECEHUS YIOOpEHUsI H3MEHUIAach
HE3HAYUTEJBLHO U cocTaBmwia oT 6,37 no 6,94 en.pH. [lousa knym6 Ha DopymHOU
mwiomanau — ciabokucnas, Apyrue oOpasubl — HedTpanbHble. CHUXKEHUE
KHCIIOTHOCTU TMOYBbI Ha DOpyMHOH IUIOIIAM CBA3aHO C BHECEHHEM Topda B
KadecTBe opraHudeckoro yaoopenus (puc. Ne23, npuiroxkenne Nel3).

o BO BcexX oOpaslax IMOYB BBISBICHO YBEJIMYEHHUE COJEpKaHHUS a30Ta
amMoHuitHoro. B mpobGax mnouB Ha Auee IloGeabl KOHUEHTpauMsi a3ora
aMMOHUIHOTO Bo3pocia B 1,3 pa3za, Ha @opymMHOU iomaau — B 2,6 pa3a, B CKBepe
Ha ynuine Mwupa — B 4,1 pasa (puc.26, npuiaoxkenme Nel3). To ectp B
COOTBETCTBUHM C Tabauueit Ne2 (mpuioskeHue Ne2) Bo Bcex 00pasiiax M3y4eHHbIX
npo0 1oJsie BHECEHUsI YA0OpEeHUI onpeieNi€H BRICOKUN YPOBEHb COJIEpKaHMs a30Ta
aMMoHulHOro (Tadauna Nel2, npuso:xenue Nel3).

o KOHIIEHTpAIMsI a30Ta HUTPATHOTO B HW3YYEHHBIX 00pa3lax IOYB
U3MEHWIACh Mo-pa3HoMy. B mouBe kiaym0 Ha Asuiee [loGenbl BBISBIEHO pe3Koe
CHI)KCHHE KOHIIEHTPAIIMM HUTPATHOTO a3oTa - B 9,8 pa3. B oOpasme mouBbl Ha
@opyMHOH TUIOLIAIA YBEINYEHUE KOHLIEHTPALIMN HUTPAT — HOHA cocTaBwio B 1,1
pa3a. 3HaUMTEIHHO BO3POCIA KOHIIEHTpaIug B 00pasiiax MmoyB B CKBEpE Ha YIUIIE
Mupa — B 9,9 pa3 (puc.26, npunoxenue Nel3). To ects B aByx oOpasmax
ONpeNieNiIEH BBICOKMI YpOBEHb COJEpKaHUsSI a30Ta HUTpATHOro, B oOpasue Nel —
O4Y€Hb HU3KUH ypoBeHb (Tadauna Nel3, npuinoxenue Nel3).

3HAUUTENIBHOTO YBEIMYEHUSI HUTPATOB YIAJIOCh JOCTUTHYTH TOJIBKO B
oOpa3nax IMouYB, B KOTOpbIe BHOCHJIOCH MHHEpPAJIbHOE YyIOOpEeHHE B BHUJE
KaJIBLIUEBOM CEIUTPHI (TO €CTh B MOYBY HEMOCPEICTBEHHO ObLI BHECEH a30T B
HUTpATHOU opme).

[Ipouiecc HUTpUUKAIKUUA B NMOYBAX, B KOTOPbIE BHOCHINCH OPTraHUYECKUE
BUJIbI yIOOpeHUM, ObUT 3aMeJIEH B CBSI3U C MOTOAHBIMHU ycioBusmu jeta 2021
rojia. MI3BecTHO, 4TO CKOPOCTh HUTPUPUKAIIUYU MTOTHOCTHIO MPEKPAIIACTCS B CyXUX

yCIOBUSIX, a JieTo 2021 rosia ObUI0 OYEHB 3aCYIIIUBbIM.
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[IpuynHON HE3HAYMTEIHLHOTO YBEJIWYCHMS] HUTPATOB B MOYBAX KIyMO Ha
dopyMHON IUIOHIAAM TaK € MOXET OBbITh CBSI3aHO C KHCIOTHOCTHIO IOYBHI,
3HaueHue kotopoul cocraBmio 6,37 exa.pH. CkopocTe mponecca HUTpUUKAILIUU
CHIDKAETCS MPU 3HAYCHUAX BOJIOPOJHOIO MoKaszarens Menee 6,5 ea.pH.

Pe3koe cHMKEHME KOHUEHTpalMd HUTPATHOrO a30Ta B IMOYBaxX KiIymMO B
CKBepe Ha ynuie Mupa ckopee BCEro CBSI3aHO C OCOOEHHOCTBIO J100aBIECHHOM
nouBbl. [ TMHKUCTas MOYBAa MO XUMUYECKUM XapaKTEPUCTHKAM 00JaJaeT XOpPOIIUM
3amacoM NUTaTeNIbHbIX BEIIEeCTB, OCOOEHHO MHHepaidbHbIX. OaHako oOHa
oOecreynBaeT IJIOXYI0 a’palrio TOuYBbl (KM3-32 MAaJIEHBKOTO pa3Mepa YacTHIL
[JIMHBl OCTaBJISIET OYEHb MAJICHBKHE TIOPBI, UYTO TMPEMATCTBYET UUPKYJIAIUU
BO3/IyXy U BOJbI B MMOYBE). A mporecc HUTpUUKAIMKU — 3TO a’dpoOHBIi mporiecc. B
KOMIUIEKCE C 3aCyIUIMBBIMU YCIOBUSIMH CKOPOCTh Tpoliecca HUTPUPUKAIIIU
OYEHb CHU3HJICS.

4. Takum oOpa3om, nocie yIoOpeHus: MOYB yAAIOCh TOCTUTHYTh BBICOKOTO
COZIEpKaHMs a30Ta HUTPATHOTO M AMMOHHMIMHOTO B MOYBAaX JBYX MCCIEIYEMBIX
Teppuropui — Ha POpPyMHOM IUIOIAJM W B CKBepe Ha ynuie Mwupa. B mouse
k1ym6 Ha Asutee [ToGennbl onpenenéH ne@UIUT a30Ta HUTPATHOTO.

5. O6paboTaB MOJy4EHHbIE PE3YJIbTAThl, MBI MOXXEM CJelaTh BBIBOIBI O
BIUSHUM Pa3JIMYHBIX (PopM ymoOpeHUl Ha COAep)KaHKME JOCTYIHBIX (OpM a30Ta B
MIOYBE.

o BCE BHUABl  HCIOJIb30BAaHHBIX  YyAOOpEeHHIl  (MUHEpalIbHBIX U
OpPraHUYECKUX) OKA3bIBAIOT MOJIOKUTEIBHOE BIUSHHUE HA COAEPKaHUE JAOCTYITHBIX
¢dopm a3ota B MouBe, a, ClIeA0BaTEIbHO, Ha €€ MI0JJOPOIUE;

o npu BbIOOpe crmoco0a ymoOpeHWs TOYBBI CIEAyeT 3HaTh €&
XAMHYECKUN cocTaB (KHCIOTHOCTh W KOHIICHTPAIIUIO JIOCTYMHBIX  (opM
MaKpO3JIEMEHTOB);

o npu OonbiioM jAcehunuTe azora Hambonee >QPeKTHBHBIM OyaeT
MPUMEHEHUE MUHEPAIbHBIX yAOOpPEeHUM, B KOTOPBHIX HEOOXOAMMBIE BEIIECTBA

cojiepKarcs B JOCTYIHBIX JJI pacTeHHil opmax;
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o Opy BHECEHMU Topdpa HEOOXOAUM  KOHTPOJb  BOJOPOJHOTO
MOKa3arensi TIOYBbI, KOTOPBIA SBISETCA OJHMM U3 OCHOBHBIX (DaKTOpOB,
ONpeENSIIONINX MPOTEKaHUE IpoLecca HUTpU(UKAIIY,

o npu J100aBIEHUM CBEXEW MOPIMM 3€MJIM B KauecTBe YAOOpeHus,
HY’KHO ONpENEIUTh €€ THI, NPEANIOYTEHUE CIEAYET OTHAABaTh JIETKUM THIAM
MOYBHI (TIECUAHbIE, CyIleCYaHbIe) NI yAy4dIllIeHUs PU3NYECKUX CBOMCTB MOYBHI;

o HEOOXOJIMMO  YyJEeJsATh  3HAYUTEIbHOE  BHHMMAaHHE  MPOCTHIM
arpOTEXHUYECKUM IPUEMAM: PpBIXJICHHE, [POMNOJIKA, PETYJSAPHBIA  IOJIUB,
COOJII0JIEHNE PACCTOSSHUM TMPHU BBICAJKE paccaibl. ITH NpUEMBI 00ECHEUHBAIOT
HEOOXOJIMMYIO adpallMIO U BJIAXXHOCTh MOYBBI, YTO B CBOIO OY€pe/ib CIIOCOOCTBYET
OJIarONPUATHBIM YCIOBHUSAM JIJIs1 TPOTEKAHUSI XMMHUYECKHUX MPOIIECCOB B MIOYBE.

Jnst  Oojee TOYHOW XapaKTEPUCTUKU TOYB HEOOXOAMMO TPOBECTH
JIOTIOJTHUTENIbHBIA XUMUYECKUI aHaJIU3 TMOYB HA JAHHBIX Y4YacTKaX, a HMMEHHO
OTIPEJIEIUTh KOHIEHTPAIMH AOCTYIHBIX (pOpM JIpyrux MakpossieMeHToB (pocdopa
U KaJus).

Msbl cuuTaeM, 4TO MOJYYEHHBIE PE3YJIbTAaThl OYEHb BAXKHBI ISl HAIIETrO
ropoaa. Benp kaxkIplil TOJ aAMUHHUCTpAlLldS FOpofa TPATUT HE MaJIble JAEHBI'M Ha
3aKyNKy IIBETOYHOM paccajabl, Ha OIUIaTy Tpyaa paboyuM, KOTOphie €€
BBICOKMBAIOT U yXa)XUBAIOT 3a HeWl. Ho paccana, BeicakeHHasi B OCAHYIO TIOYBY, HE
OPUHOCUT JOJITOKIAHHOTO pe3ysbTaTa. IJTO HSKOHOMHMYECKUW aCHEKT, BEAb
IIOJIY4aeTCsl, YTO JEHbI'M MOTPAdYEeHbl BIYCTYIO. A Bellb HYXHO COBCEM HEMHOIO -
peryinspHoe BHECEHHE YIOOpeHMH B TMOYBBI KIyMO M yBelIuueHUs eé
mwiogopoaus. M Torma kiymMObl HAmIero TOpoOJAa TMOPALYIOT JKUTENEeH CBOer

KpacCOTOM.
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Ipunoxenue Ne2

CnpaBo4Hbie MaTepPHAJIbI

Tabnuua Nel. 3HaueHne MakpOdIEMEHTOB [T PACTCHUN

A30T

OTBeuaer 3a poOCT 3€NEHOH MAacChl
pacTeHuii, y4JacTByeT B 3alluTe OT
MATOT€HHBIX MUKPOOPTaHU3MOB.

3ameiienne

pocra, cimabbie
UCTOHYUYNBIINUCCA JIMCThA U HO6GFI/I,
YMCHBIICHUE KOJMWYCCTBA COIIBGTI/II\/JI,
IMMOKPACHCHHUEC JIMCTBEB Yy INJIIOJOBBIX
KYJIbTYP U OCBCTJICHHUEC — Y OBOIIHLBIX.

dochop

VYyactByeT B GOpMUPOBAHUN KOPHEBOU
CUCTEMBI, HEO0XO0AMM B  MEPHOIbI
LBETCHUSA WU IUIOJOHOLIEHUS, MOBBIIIAET
COIIPOTUBIIAEMOCTh pacTeHni
3200JICBaHUSIM.

Cnabas BCXO0XKECTh CEMSIH,
nedopmaiusi 1BETKOB U TUIOJOB,
CBOpaLII/IB aHHe KpaeB JIUCTBHEB,
IIOSABJICHUC Ha JINCTBhAX CHUHC-
3CJICHBIX ITATCH.

Kanuii

OanaHc
3acyxo- W
IIOBBIIIACT
U  YCTOMYUBOCTH

[TonnepxuBaet BOJJHBIHN
pacTeHus, CrocoOCTBYET
MOPO30yCTOMYUBOCTH,
JIEKKOCTh  IIJIOJIOB
pacTeHus K O0JE3HIM.

3amensieHne pocTa, UCTOHYCHHE U
Cpr‘-II/IBaHI/Ie JINCTHEB, KpaeBHe
0’KOTH 1 OypbIe MATHA HA JIUCTHSX.

Tabmuma Ne2 OreHka MOTEHIIMAIBHOTO IUIOJAOPOAUS IOYB IO COJCPIKAHHMIO JTOCTYITHBIX JIJISt
pactenuii popm azora [1]

YpoBeHb coiepKaHus

HutpaTHblii a30T, MJIH*

AMMOHHUITHBIA a30T, MJIH!

OueHb BLICOKUMI

Bricokuii bouee 20 bonee 40
[loBBILLIEHHBII — —
Cpennuit 15-20 2040
Husknii 10-15 10-20
OuyeHb HU3KUI Menee 10 Memnee 10
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[Tpunoxenue Ne2 (nmpoaonxeHue)

[ nminomer | | ONUAIKM ] | canponens(un) | [ TOp®M |
[ cmpeparn | | conoma | [ 6uwoymye | | KOMNOCT |
( FYMUHbI ] [ kocasmyka | | sona L HaB03 |
\ /7
(Lasorbaxrepimn J :; OPFAHUYECKVE N T
11
(—_avmparn ) s ) [ retepoaykcuH |
i .
[ npenapar AMB | g [ ioeas |
& | | oaramon |
[ dochopobakrepur | |
g ‘ A uvpron |
lNpenapaTtbl cepumn i
aM 3 [ zaess |
( MarHuBble | ( MapraHuesble | [ mukpoynoBperna |
[ cepoconepxaume | ( PoChopHbIe | ( a30THbIE |
[ xenesocopepxawme | ( KanuitHbie | ( MeaHbie |

Puc.

5 Buasl ynoopenue [5]
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Ipunoxenue Ne3
OnpenesieHHe TATPOCKONNMYHOCTH MOYBBI [12]

[TycTeie mpoHyMepoBaHHbIE (apPOpPOBbIE YAIIKK JAOBOISAT 10 MOCTOSHHOM
Macchl B cymmibHOM mikady npu t=(105+5)°C, oxnaxaaoT U B3BELIMBAIOT.

bepyr 3 HaBecku Maccod 5T BO3AYIIHO-CYXOW MpoObI, MOMEMIAIOT B
MpeBapUTEIHHO MOATOTOBICHHBIE (hapPOPOBHIE YAIIKH U BBHICYIITUBAIOT MIPH t
= (105£5)°C B cymmnbHOM mIKady 10 MOCTOSHHON Macchl. [ MTpOCKONMUYHOCTH
MIOYBBI PACCUUTHIBACTCSA MO PopMyIIe:

P

—P
g= BOE;.C}"X. cyx. | 100

BO3[.CYyX.

rje g — cojepkaHnue rTUrpocKonuuecKkoi Biaru, %;

Fao037.cyx. — Macca BO3IYIIHO-CyXOH HABECKH, T;
Py —Macca abCOI0THO CyXOl HaBECKH, T.

IIpu BBIIOIHEHHUH YCIOBUA: |8 max — 8minl = 12%BBIMHUCIAIOT Scp'

g1 +82 +83
Bep= 3

Omnpenensator ko3pHUIMEHT TIepecyeTa Ha a0COIIOTHO-CYXYIO TIPo0y:

100
K=————
100 + g,

1€ 8cp — CONEPIKAHNE TUTPOCKONMYECKOH BIIaru, %o
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Ipunoxenue Ned

Omnpenenenust yaeJabHOH dJIeKTPHUECKOM npoBoaumMoctTu u pH
BO/JIHOI IOYBEHHOM BBHITKKH [8]

1. ITpoObI MOYBKI TOBOAST 10 BO3AYLUIHO-CYXOT'O COCTOSIHUS, U3MENIbYAIOT.

2. IlpoGbl Ha aHaNMM3 OTOMPAIOT JIOKKOH, MpEeBAPUTEIBLHO MEepeMelaB MoYBy Ha
BCIO I1yOuHy. M3 makeToB MOYBY BBHICHINIAIOT HA POBHYIO TOBEPXHOCTh, TIIATEIBHO
NEepeMENINBAIOT U PACHPEEISAIOT ClloeM TONUHON He Ooznee 1 cMm. IlpoOy nHa
aHanu3 OTOMPAIOT HE MEHee YeM M3 IsATU MecT. Maccsl mpoOsl — 30 T.

3. IlpuroroBnenue BOAHOW BHITSDKKM M3 1MOYBBL. [IpoObl moussl maccoit 30 r,
MOMEIAIOT B KOHMYeCKHe KojIObl. K mpobam mpumuparoT umwiumaapom 150 cm?

III/ICTI/IJIHHpOBaHHOﬁ BOJHBI. HO‘IBy C BOI[OI>'I MNepeMCIINBAOT B TCUCHUU 3 MUH C
ITIOMOIIIBIO MCIIAJIKH U OCTABJIAIOT HaA 5 MuH JJIs1 OTCTauBaHUA.

4. OmnpeneneHre  dIEKTpUUECKod  mpoBogumoctu. [locme  5S-MuHYTHOTO
OTCTaWBAaHUS B CYCHEH3UIO MMOTPYNKAKT JATYUK U ONPEICISIIOT JIEKTPUUYECKYIO
MPOBOAUMOCTh. [locie kaxmgoro omnpeneneHus AaTYMK TIIATEIBHO IMPOMBIBAIOT
JTUCTUIITIMPOBAHHOM BOJIOM.

5. U3mepenne pH. YacTs mouBeHHOM cycrien3ny, oobemMoM 15-20 cM  crmBaroT B
XMMUYECKHH CTakaH BMECTUMOCTBIO 50 cM> 1 ncromnp3yroT s usMepenus pH.

31



Ipunoxenue NeS
OnpenesieHre a30Ta HATPATHOTO B mMouBe [12]

1. Tloctpoenue rpagyrupoOBOYHOTO rpaduka. Hns MOCTPOEHUS
IpagyupOBOYHOrO rpaduka HeOOXOAUMO MPUTOTOBUTH 00pa3Lbl JUIsl TPagyupPOBKU
C MacCOBOM KOHIIEHTpayel Hutpar-uoHoB 0,1 - 10,0 mr/mv>,

Ta6muma Ne3 CoctaB 1 KOJIMUECTBO 00pa3LOB Ul IPATYHPOBKH IIPU aHAIN3E HUTPAT-HOHOB

MaccoBasi KOHIICHTpaIUs ANUKBOTHAs 4acTh TPaLyHPOBOUHOTO
Ne HUTPaT-UOHOB B pacTBopa ¢ KoHrenTpamueii 0,01 Mr/cm?,
pacTBopa | IpaZyMpOBOYHBEIX PacTBOpaX, |MOMellaeMas B IpoOMpPKy BMECTUMOCTBIO 10 cm®,
Mr/ M3 cM

1 0,00 0,00
2 0,1 0.1
3 0,5 0,5
4 1,0 1,0
5 2,0 2,0
6 4,0 4,0
7 6,0 6,0
8 10,0 10,0

PactBopsl nepeHocat B (apdopoBble Yamky, H00aBIsAIOT 2 cM® pacTBopa
CaJTMITUIIOBOM KHUCIIOTHI U BBIMApUBAIOT B (apdhopoBOi yalike Ha BOASHON OaHe
0CyXa. Ilocne OXJIAXKIEHUSA Cyxou OCTaTOK CMEIINBAIOT C 2
cM® KOHIIEHTPMPOBAHHON CEpPHOIM KHCIOTHI M OCTaBIAOT Ha 10 MuHyT. 3aTem
cojep)kuMoe damku paszbamiror 10 - 15 cm® JTUCTWJUIMPOBAHHOW  BOJBI,
IPUIMBAIOT TIPUOIU3UTENBHO 15 cM® pacTBOpa I'MAPOKCHIA HATPUS M CETHETOBOI
COJIM, IEPEHOCAT B MEPHYIO KOIOY BMECTUMOCTEIO 50 cM3, cMbIBasi CTEHKH YalIKu
JTUCTIILTUPOBaHHON Bomod. Konmby oxmakiaroT B XOJOAHOW BOJAE IO KOMHATHOM
TEMIIEpaTypbl, JOBOJSAT IUCTHUIMPOBAHHOW BOJOW 10 METKH M IOJYYECHHBIN
OKpAIlIEHHBIN PacTBOp cpasy ke (poTromMeTpupyroT mpu ajiuHe BoidHbI 410 HM B
KIOBETaX C TOJIIMHON morjommaromiero cios 20 mm. OTHOBpeMEHHO ¢ 00paboTKOM
IPayupOBOYHBIX PACTBOPOB MPOBOMAT «XOJOCTOM OMBIT» C JUCTUIUITUPOBAHHOU
BOJIOM, KOTOPBIA MCIIOJIB3YIOT B KAYE€CTBE PACTBOPA CPABHEHHS.

Ananu3 o0pa3ioB I TPaAyUPOBKH MPOBOASIT B TOPSIKE BO3pACTaHUS HX
KOHLIEHTpauu. JlJis  mOoCTpoeHus  TIpaaydpOBOYHOrO Tpaduka  KaxAayro
HUCKYCCTBEHHYI0O CMECh HeoO0Xxoaumo (oToMeTpupoBaTh 3 paza C IEIbI0
WCKJIIOUCHUS CIIyYalHbIX PE3YJIbTATOB U YCPEAHEHHUS JAHHBIX.

[Ipu moctpoeHur TPagyupoOBOUYHOIO TIpaduKa MO OCH OPJIUHAT OTKJIAABIBAIOT
3HAYEHUS] ONTHYECKOMN MIOTHOCTH, a MO OCH a0CLKCC - COAEPKAHUE HUTPAT-UOHA,

Mr/amS.
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2. Hutpat-noHBI BCIIEACTBHAE WX PACTBOPHUMOCTH B BOJIE M3BJICKAIOT M3 MPOOBI
0,05 % pactBOpoMm cyinbdara Kaiusl.

3.5 T BO3AYMHO-CyXOil mnpoObl nOMemarT B Koiuly, mnpuiusaoT 50
cm® Gezammuaunoil auctuaaMpoBanHoil Boael mmu 0,05 % pacTBopa cynbdara
KaJus ¥ B30QJITHIBAIOT B TCUCHUE 3 MUHYT.

4. BeiTsokky GunbTpyroT yepes ckianyateiii ¢ouiabTp. Ilepsoie nmopiuu (5 - 10
cm®)  QuumbTpata  OTOpAcHIBAIOT,  MYTHBIH  pacTBOP  HECKONBKO  pa3
nepeUIbTPOBBIBAIOT Yepe3 TOT K€ QUITBTP.

5. B 3aBUCHMOCTH OT OKMJAEMOTO COJEpXaHUs HUTpaT-uoHOB Oepyt 5 - 10
cM® IOATOTOBIEHHOM  BBITSKKM, — HOMEIaloT B (apopoBYHO  HalIKy
COOTBETCTBYIOLIETO 00beMa, JOOABISAIOT 2 MJI pPacTBOpPa CAJIMLUIOBON KUCIOTHI U

BBIMAPUBAIOT HA BOJASIHOW OaHE C 3JIEKTPUYECKUM 0OOTPEBOM.
6. Jlanee mocTymnaroT, Kak Mpu MOCTPOCHUH rpaduka.

Conepsxanue a3ora HUTPAToOB (MIIH-1) B aHanM3upyeMol mpobe pacCUMTHIBAIOT
o ¢opmyse:
C=V, #V
*V1*va n *

Vo+a

X =K~ 0.23

rae X - cojepkaHnue HUTPATHOTO a30Ta B Ipode, MIH ™,

C - KOHLIEHTpALUsl HUTPAT-HOHOB B PAcTBOpE, HAiJIeHHAs MO KalHOPOBOYHOMY
rpadguky, mr/am>;

V1 - 061uii 066eM BHITSKKH, (50 cM®);

V>, - 00beM aNUKBOTHOMN YaCTH, B3STHIA JUIS aHAIH3a, CM,;
V3 - BMecTUMOCTb pooupku, 10 cm?;

a - HaBecKa IpoOkl, T;

K - ko3¢ dumueHT nepecyeTa Ha aOCOMIOTHO-CYXYIO TIPOOY;

N - ko urueHT pasBeaeHus (MpU yCTpaHEHUH MEMIAIONIETO BIUSHUSA);

0,23 - koahunueHT nmepecyeTa HUTPAT-HOHOB HA HUTPATHBINA a30T.

33



Ipunoxenue Ne6
OnpenesieHHe a30Ta aMMOHUITHOTO [3]
1. TloctpoeHue rpaayupoBOYHOTO Irpaduka

B mepubie kom0l Ha 50 mMn npunuBaroT 1, 2, 5, 10, 15 u 20 ma pabouero
ATAJOHHOTO PacTBOpa, pa30aBISIOT IUCTWIUIMPOBAHHOMW Bomol g0 40 i,
MPUOABISIOT 2 MJI CETHETOBOM COJIM M XOPOIIIO MePEMEIINBAIOT.

Bo Bce k010561 pacTBOpHI TpuOaBIAOT MO 2 Ml peaktuBa Hecciepa, qoBoast
COJIEP)KMMOE KOJO BOJOM /10 METKM M CHOBa THIATEJBHO MepemelnBaioT. B
pacTBope cpaszy K€ HAUYMHAET Pa3BUBATHCA OKPACKA, KOTOPAs JOJIKHA ObITh YUCTO
KENTOM W cBeTioro orreHka. Yepes 2-3 MuH pacTtBop (TOCIEI0BATENbHO)
KOJIOPUMETPUPYIOT Ha (POTOKOJIOPUMETPE C CUHUM CBETO(DUIBTPOM (00J1acTh JIUH
BoJTH 400—425 um). lllkana coxpaHsieT CBOIO OKpacky He Oosiee 1 yaca.

Conepxanue B pactBope N-NH4 ycranaBmuBaroT 1o KaauOpPOBOYHOMU
KPUBOM 00Pa3lioBBIX paCTBOPOB.

2. 10 r mouBsl nomMenaroT B kosOy Ha 250 mu u 3anuBaoT ee 100 ma 2%-to
pactBopa KCl. KonObI BcTpsixuBaroT B TeueHue 1 yaca.

3. Comepxumoe KoIObI (QUIBTPYIOT Yepe3 BOPOHKY C BIIOKCHHBIM B HEE
ckiIamgaTeiM QuIbTpoM. OXHOBPEMEHHO (GWIBTPYIOT KOHTPOJIBHYIO TpoOy Ha
YHCTOTY PEaKTUBOB M (UIBTPOB. IJIs 3TOr0 TMPOMYCKAOT Yepe3 KOHTPOJBHBIH
buneTp 100 M 2%-ro pactBopa KCl. B panpaeiimeM ¢ 3TuM (QuiibTpaTom
MIOCTYIIAFOT TaK ke, KaK ¥ C BBITSHKKAMH U3 TIOYB.

4. B 3aBucumocTH o1 cojaepxkanus N—NH4 6epyt ot 5 10 40 mi (~ 10-20 mu)
BBITSDKKM M [IOMEIIAIOT B MeEpHyr koidy Ha 50 M, pa30aBisioT
TUCTUWIIUpOBaHHOM Bojo#M mpumepHo a0 40 mi. Ilocie 3Toro moctymaroT, Kak C
ATaJOHHBIMH PACTBOPAMH.

OFPABFOTKA PE3VJIbTATOB U3MEPEHUI
Conepsxanue a3ora HUTPATOB (MIIH-1) B aHAIM3UPyEeMOU MPoOe PacCUUTHIBAIOT
o ¢popmyiie:

OV #1
* 1*"9.],1>K

V=a

X=K= 0.78

rae X - copepKaHue HOHA aMMOHHMS B Ipo0Oe, MJIH ™,

C - xoHIIEHTpaN¥sl MOH-aMMOHHUS B PACTBOPE, HAWICHHAS 10 KaTMOPOBOYHOMY
rpaduxy, Mr/am3;

V1 - 061muii 066eM BBITSKKH, (250 cm);
V> - 00beM ANMKBOTHOMN YaCTH, B3STHIH JUIS aHAIH3a, CM°,;
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V3 - BMECTHMOCTH MEPHOH KOnObI, 50 cm?;

a - HaBecka mpoOkl, T;

K - ko3¢ dunmenT nepecyera Ha aOCONMIOTHO-CYXYIO MIPOOY;

N - ko3 puuueHT pazBeaeHus; (MIpu yCTpaHEHUU MENIAIOUIEro BIUSHUSA)

0,78 - ko3 dunHeHT nepecyeTa HOHOB AMMOHMS HA aMMOHHUIHBIHN a30T [3].

KoHTposnb ¢TaOUIBHOCTU TPaTyUPOBOUYHOM XAPAKTEPUCTUKHU MPOBOAST IO
OJHOMY TpPAaAyHMPOBOYHOMY PACTBOPY MEPEI BBIIIOJHEHUEM CEPUM AHAIU30B.
['panyupoBOoUHYI0 XapaKTepUCTHKY CUMTAIOT CTaOWIBHOM B clydae, €clu
OTKJIOHEHHME TIOJIYYEHHOI'O 3HAQYEHUS MAaCCOBOM KOHUEHTpPALMA AaMMOHHUS OT
3aJJaHHOTO 3HAYEHUS B TPAAYUPOBOYHOM PACTBOPE HE MPEBBIMIACT JOIMYCTUMOE
3Ha4YCHHE (HOPMATHB KOHTPOJIS). 3HAUCHHE HOPMATHBA KOHTPOJS CTaOMIBHOCTH
rpagyMpOBOYHON XapaKTEpUCTUKU HE JOJDKHO mpesbimate 10 % Bo BceMm
JAANIa30HE KOHIIEHTPAIUN.

Ecnum  rpagyupoBouHass XapakTepUCTHKa HECTAOWIbHA, BBIICHIIOT U
YCTPAHSIOT MPUYNHBI HECTAOUILHOCTH U MOBTOPSIOT KOHTPOJIb C UCIIOJIH30BAHUEM
HE MEHee JBYX [JPYyrUX TpaJydpOBOYHBIX pPACTBOPOB, MPEIYCMOTPEHHBIX
metonuko. [lpy  MOBTOpHOM  OOHApyEHUM  OTKJIOHEHHUS  pe3ysbTata
IpaJlyipOBOYHYIO XapaKTePUCTUKY YCTaHABIMBAIOT 3aHOBO [13].
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Ipunoxenue Ne7

OT100p 00pa3uOB NOYB U BHECEHUE YA00peHHe

CENNUTPA
ANbLVEBA!

Puc. 8 MunepanbHble y1oOpeHus
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[Tpunoxennie Ne7(mpoaoixeHue)

Puc. 9 Buecenne munepanbHbIX yaoopenuit (2021 ronm)

o T

Puc.10 Cexas 3emis u Topd B KauecTBe yA0OpeHUs
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Ipunoxenue Ne8

IToaroroBka 06p33HOB IMOo4B K aHAJIU3Y

Puc.13 Omnpenenenne THrpoCKOMUYHOCTH 00pa3IoB MOYB
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Ipunoxenue Ne9

Omnpenesienne rUrpOCKONMYHOCTH MOYBbI

Tabmuua Ne4 Pe3ynbTaThl B3BEIIMBAaHHUS OIOKCOB

Ne Ne Macca 0rokca ¢ mo4Boii 10 Macca 0rokca ¢ mo4Boii mocJie
npodsl | mapaJjuiesin cymkn, Py acyxs T CYLIKH, PCVX , T
Hccnenoanue 2020 rona
1.1 13,30 13,20
1 1.2 11,85 11,75
1.3 24,05 23,90
2.1 12,50 12,30
2 2.2 13,30 13,15
2.3 22,30 22,10
3.1 13,80 13,70
3 3.2 23,75 23,60
3.3 16,55 16,45
Hccaenosanue 2021 roxa

1.1 11,00 10,95
1 1.2 10,80 10,70
1.3 10,85 10,80
2.1 11,05 11,00
2 2.2 11,10 11,05
2.3 10,85 10,75
3.1 11,40 11,30
3 3.2 13,95 13,90
3.3 12,50 12,40
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[Tpunoxxennie Ne9 (mponomxeHue)

Tabmuma NoS Pacuér koadduirerTa rurpoCKONMMIHOCTH

Ne Ne Conepkanue | |8y — Busl | Hopmatus | Comepixanne Koy puument
npods! | mapai- | rurpockonmy- % PA3HOCTH, | THIPOCKONMYECKOH | PHIPOCKONMYHOCTH,
Jeaun HOW BJIArH, % BJIATH (Kak cpe/Hee K
apudmerHueckoe
g, % napaLIeTbHBIX
pesyabraron) 8cp, Y0
Hccnenopanus 2020
1.1 0,75
1.2 0,84 0,22 12 0,74 0,99
' 1.3 0,62
2.1 1,60
2 2.2 1,13 0,70 12 1,21 0,99
2.3 0,90
3.1 0,72
3 3.2 0,63 0,11 12 0,65 0,99
3.3 0,61
Hccaenoanus 2021
1.1 0,45
1 1.2 0,92 0,47 12 0,61 0,99
1.3 0,46
2.1 0,45
2 2.2 0,45 0,47 12 0,61 0,99
2.3 0,92
3.1 0,88
3 3.2 0,36 0,52 12 0,68 0,99
3.3 0,8
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Hpunoxenue NelQ

Onpeneﬂenne BOJOPOIHOI0 IMOKa3aTeJisd 06pa3110B 1nmo4B

Puc. 15 U3mepenne BOJOPOTHOTO MOKA3aATEISt

Tabnuna Ne6 PezynpTaThl H3MepeHUs: BOJIOPOAHOIO NOKa3aTelis MOYBEHHBIX 00pa31oB

Ob6pa3zen [ToBTOpHOCTH | 3amepsl Otkionenue ot | Jonycrumoe | Bonopoansiii
JaTyuKa, CpeIHero OTKJIOHEHHE, | TOKa3aTellb,
en. pH | apudmernueckoro, en. pH en. pH
en. pH
HUccaenoBanus 2020

Nel 1 7,03 0,02 0,2 7,01
2 6,98 0,03

Ne2 1 6,52 0,01 0,2 6,51
2 6,49 0,02

Ne3 1 6,89 0,01 0,2 6,90
2 6,91 0,01

KoHTpoabHbIi 1 4,02 0,01 0,2 4,01

o0pa3zen

2 3,99 0,02
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(4,01en. pH)
Hccaenosanus 2021
Nel 6,92 0,02 0,2 6,94
6,95 0,01
Ne2 6,35 0,02 0,2 6,37
6,39 0,02
Ne3 6,62 0,02 0,2 6,64
6,65 0,01
KoHTpoabHbI# 6,81 0,02 0,2 6,83
Oﬁpeiesg’% 6,84 0,01
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Ipunoxenue Nell

Omnpenenenue a30Ta aMMOHUITHOTO

Puc. Nel7 Onpenenenre HOHOB aMMOHHS B 00pa3iiax Mmo4s

Tabnuna No7 3HaueHre ONTHYECKOHN TUIOTHOCTH TPalyHPOBOYHBIX PACTBOPOB (MOH aMMOHHS)

Ne i/t KonunenTpanus nonos | Onruyeckoe 3HAYCHHUE Cpennee 3HaYeHHE
AMMOHHUS B 3TAJJOHHOM | 3TAJOHHOIO PACTBOPA, | ONTHYECKOi IMJIOTHOCTH
pactBope, Mr/am® HM pacTBopa, HM
1 0,756 0,138 0,140
0,141
2 1,01 0,186 0,185
0,184
3 1,26 0,239 0,241
0,242
4 2,52 0,460 0,458
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0,455

5 3,78 0,685 0,686
0,686

6 5,04 0,974 0,973
0,971
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FpapyupoBoOYHbIW rpadmKk ana onpeaenHus

KOHUEeHTpayuumnmn MOHOB aMMOHMUA

y = 0,1904x - 0,0091

MACCOBAA KOHUEHTPALIMA MOHOB AMMOHMUA B rPAAYUPOBOYHbLIX PACTBOPAX, MI/AM?

Puc. 18 I'pagyupoBouHsblii rpaduk a1 onpeaeaeHus aMMoHui - noHa (2020 rox)

Ta6muia Ne§ Pesynbrarsl onpeesieHus a30Ta aMMOHHIMHOTO B 00pa3iiax mous

No O0béM | 3HaueHue DoHOBOE Konuentpa- | Cpennee | Konuenrpa- | KoHueHntpa-
npodbl | aJUK- | ONTHYEC- | OKPALUMBAHHWE | LM HOHOB 3HaYe- LUs HOHOB nus a30Ta
BOTBI, KoM BBITSKKH aMMOHHS B HHe , aMMOHMSI B | aMMOHHUIHOTO
em® IJI0THOC- MOYBBI, HM odpa3ue, mr/mm® | mouse, M B 00pa3ue
TH B mr/om° NOYBbI, MIH
o0pasue,
D, um
Hccnenopanus 2020
1 40 0,810 0,163 1,91 1,89 58,5 45,5
40 0,788 1,87
2 40 0,522 0,256 1,44 1,49 46,1 35,9
40 0,541 1,54
3 40 0,353 0,189 0,91 0,93 28,77 22,4
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40 0,361 0,95
Hccnenopanus 2021

1 20 0,330 0,111 1,198 1,221 76,3 59,5
20 0,339 1,245

2 20 0,518 0,162 1,918 1,886 117,9 91,9
20 0,506 1,854

3 10 | 0,363 0,197 0,920 0,949 118,6 92,5
10 0,374 0,977

Tabnuma Ne9 Pacuér cTtaObuiabHOCTH I'paJyMpOBOYHON XapaKTEPUCTUKU JUIsl ONPENEICHHs] HOHA
amMmonus (2021 rom)

Ne | Konuenrtpa- Onruyeckoe KoHnuenrpa- Cpennee Hopma- Pesyabrar | Pe3dyabrar
n/ IHUs1 HOHOB 3HAYeHHUe 1M1 MOHOB 3HAYeHHUe THB KOHTPOJIs, CTa0UJIb-
n aMMOHHUSI B pacTBopa, HM aMMOHHUS B KOHIEHTPAa- | KOHTPOJS, % HOCTH
rpagyupo- pacTBoOpe no MY NOHOB %
BOYHOM rpaguky, aMMOHHUS,
pacTBope, mr/am® Mr/am
mr/am®
1 1,26 0,241 1,31 1,33 10 5,6 Ya.
0,248 1,35 (5,6<10)
2 2,52 0,457 2,45 2,47 10 2,0 Y.
0,465 2,49 (2,0<10)
3 3,78 0,697 3,71 3,74 10 1,1 Y.
0,707 3,76 (1,1<10)
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Omnpenenenue a30Ta HUTPATHOTO

Hpunoxenue Nel2

Puc.18

[Moctpoenue rpaaynpoBouHoro rpaduka st onpeaencHus NO3

Puc. 19 OnpeneneHre HUTPAT - HOHOB B 00pa3Iiax MoYBbI

Tabnuua Nel0 3HaueHne ONTHYECKOM IOTHOCTH I'PalyHpOBOYHBIX PACTBOPOB (HUTPAT-UOH)

Ne i/t KonunenTpanusa nonos | Onruyeckoe 3HAYCHHUE Cpennee 3HaYeHHe
AMMOHHS B 3TAJIOHHOM | 3TAJIOHHOI'0 PACTBOPA, | ONTHYECKOH IJIOTHOCTH
pactBope, Mr/am® HM pacTBopa, HM
Hccnenopanne 2020

1 0,1 0,013 0,012
0,011

2 0,5 0,021 0,024
0,026

3 1,0 0,039 0,043
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0047

0,092

0,092

0,092

0,335

0,341

0,338

6 10,0

0,585

0,579

0,582

Hccaenosanme 2021

0,156

0,162

0,159

0,308

0,310

0,309

0,515

0,523

0,519

4 10,0

0,823

0,824

0,824

I'paaymposouHbili rpaduK aNa onpeaeneHUA KOHLEHTPaLUmn HUTpar-

Puc. 21 I'panynpoBouHblii rpaduk 1is1 onpeaeaeHust HUTpaT — HoHOB (2020 rox)
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Puc 22 I'panynpoBouHbiii rpaduk 1j1s onpeaeeHuss HUTPAT — noHoB (2021 rox)

MpagyWpoBOYHBIA rpad UMK 4ns onpegeneHMA KOHUEHTPaUWWH HUTPaT-WOHOB

(2021)

W

0,0697x + 0,1567

MaccoBan KOHUEHTRALMA HMTPAT HOHOB B rPagyMpOBoYHLIX pacTeopax, mr/gm’

Ta6muma Nell Pe3ynbrarsl onpeneneHust a30Ta HUTPATHOTO B 0Opa3iiax mouB

Ne O0bém 3nayeHue DoHOBOE Konuentpa- | Cpeanee | Konmnenrp- | Konuenrpa-
NMpoobl | AJIMKBOTHI, | ONTHYECKOI | OKpamMBaHHe Mt 3HAYEHHE anms A a30Ta
cm® TJIOTHOCTH BBITSIIKKH HUTpAT- HHUTPAT — | HUTPATHOI'O
B o0pasiie, NMO4YBbI, HM HOHOB B HOHOB B B 00pa3mnax
D, am o0pa3ue, no4se, MOYB, MJIH -
mr/om® e
HccaenoBanue 2020
1 5,0 0,347 0,098 4,41 4,44 87,9 19,9
5,0 0,361 4,65
2 1,0 0,312 0,219 1,75 1,66 164,3 37,1
1,0 0,301 156
3 5,0 0,120 0,063 1,13 1,25 24,75 5,59
5,0 0,133 1.36
HccaenoBanme 2021
1 5,0 0.244 0,055 0,463 0,456 9,03 2,04
5,0 0,243 0,449
2 2,0 0,558 0,139 3,76 3,80 188 42,5
2,0 0,563 3,84
3 2,0 0,510 0,054 4,29 4,94 244 55,1
2,0 0,520 4,44
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PesyabTaThl HCC/Ie10BAHUSA

Tabmuma Nel2 CoHas Tabnuia pe3yabTaTOB UCCISIOBAHUS

Hpunoxenue Nel3

Mecto Bonopon- | Ouenka no4Bbl Konuent- OueHka No4YBbI Konuent- | OueHka nmouBbl
0T60pa HBIH M0 KHCJIOTHOCTH panust Mo JOCTYITHOCTH panust Mo JOCTYITHOCTH
no4B nokasa- azora azora asora asora
Telb, e/ AMMOHMITHO | aMMOHHMIHOIO (B | HUTPATHO | HUTPATHOrO (B
pH ro COOTBETCTBHUMU C ro COOTBETCTBHHU C
Tabanuei Nel0) Tabanuei Nel0)
Hccnenoanus 2020 roxa
Ades 7,01 HeiiTpanbHasn 45,5 Boicokuii 19,9 Cpeanuii
ITooean!
®opymHasn 6,51 35,9 Cpennuii 37,1 Bobicokmii
JIomanb
CkBep Ha 6,90 22,4 Cpennuii 5,59 OueHb HU3KHH
yJimIe
Mupa
Hccnenoanus 2021 roga
Anntest 6,94 HeiiTpaabHasi 59,5 Boicokmuii 2,04 OueHb HU3KHUTT
Ilobennt
®opymHas 6,37 Caabokuciaas 91,9 Boicokmuii 42,5 Bbicokmii
IO A/l
CkBep Ha 6,69 HeiiTpaabHasi 92,5 Boicokmnii 55,1 Boicokmii
yauie
Mupa
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BoaopoaHbli NoKasaTenb NoYBeHHbIX 06pasyos

|
6,51

6,9

Annen NMobe

MY MHAR NI R

2021 w2022

CHEEp Ha yaung Mupa

Puc. 23 BogopoaHblii moka3atesb MOYBEHHBIX 00pa3IoB

49



HOHUEHTPALMA A30TA HHTPATHOTD B oOpAILEX
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[Tpunoxenne Nel3 (mpoaomkeHue)

KoH LUEeHTpaUuuA a30Ta HUTPATHOro B DEPEEIU,E}{ noye

19,9
AT sgg

Annea Modegk PopymHaA NAoWa a5 CHBED Ha yaMue Mupa

= 2021 m2022

Puc. 24 KonnenTparus a30Ta HUITPATHOTO B 00pa3iax Mmo4s

KoHueHTpauua a3sota aMMoOHMIAHOro B obpasuax nous

100

=0

B0

&0

a0 |

30 |

20 4‘515 35! 9 T
10 22,4

AdneA Moboeas Drophy MHEH TA0WE AL Crpep Ha yauue Mipa

® 2021 w2022

Puc. 25 Konnenparnus azota aMMOHUIHOTO B 0Opa3iax mo4s
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[Tpunoxxenne Nel3 (mpopomxeHue)

CopeprKaHue aoctynHbiX opm as3orta B nousax
obHOBNEHHbIX TeppUTOpUU ropoaa Acbecr

91,9
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— 2,00

2021 2022 2021 2022

KOHUEHTPALMA 33073 aMMOHUWHOTO B 00pasiax | KOHUEHTPaumMs a30Ta HUTPATHOro B 06pasuax noys
noYs

* Annea MNobeawl * PopymMHaA NaowaaL » CKeep Ha ynuue Mupa

[Ipumeuanus k pucyHky: B — Beicokuii ypoBeHs copepkanus ; CP — cpenHmii ypoBeHb COmep KaHuUsl.
Puc. 26 Coneprxanue 10CTynmHBIX (hOpM a30Ta

Tadoauna Nel3 CpaBHeHue pe3yabTaroB uccijaegoBanuii B 2020 u 2021 r.r.

Mecto THun moYBEI IO CTENEHH Conep:xanue a3ora Conep:xkanue a3ora
ordopa KHUCJIOTHOCTH AMMOHUITHOT 0 HUTPATHOTO
2020 rox 2021 rox 2020 rox | 2021 rox 2020 roxa 2021 roxa

AJutest Helitpanbuas | HelitpansHas Bricokuii | Beicokuil Cpenuuit
Io6enst

®opymHan Hevitpaneaast | Ciabokucias | Cpennuii | Beicokuit Bericokmii Beicokmii

IJIOINAADL

CkBep Ha Helitpanbnas | HelitpansHas Cpenuuit Bricokuii Bricokuit

yiauue Mupa
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