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KHPHUI (JIoxkTOp/IHK IuccepTalUACH AHHOTALMSACH)

Juccepranys MaB3yCHHHUHI 0J13ap0JIMTY Ba 3apypaTu. X03UPru KyH/Ia
nyHé ymymun ep MaWgoHuHuHT 11 ¢oumsu €xkmu 14,5 mMiH. KM KBajapatu unuiad
YMKAPHITa SIPOKIHM epiap XMCOOMaHaqu . AHTPONOreH (BaoNusT HATIKACHIA
atpodp-myxutra uiura 500 MiH. TOHHa Typiau OupuUKManap KenuO Tymaaud Ba
ylap WuYuAa 3axapid KuMEBUN OuMpUKManap IOKOPH KYpPCATKUYHU ATajulaiijiu.
CaHoaT YHMKUHIWIAPUHUHT KYyI MHUKIOpJAA QXpaTUIUIHM Tyhalau TYIPOK
TapkuOMHU UQIOCTAHUIIN XaMmJa HKOJOTHK MyaMMOJapHU KeIuO YHKHILIUTA
cabab OymMoOKma. AXOJMHU O3WK-OBKAT MaxCyJOTJIapd OWIaH TabMUHJIAIIIA
TYNPOK TapKUOWHU TO3aj]all OpKadu co(d, HKOJIOTHMK TO3a MaxCyJOT OJIHII,
SKUHJIAPHUHT XOCWJIIOPIUTH Ba CU(ATUHU OIIUPHUIIT MYyXUM Bazuda XucoOJaHaIu.

PecnyOnrkaMu3ia axoauHU SKOJIOTHUK JKUXATUAAH TO3a MaxcyJjoTra Oyiaran
TanaOMHU  KOHAMPHUIL, CYFOPWIAIWraH epiapiaH yHymJId QoiiiamaHun,
TYNPOKHUHT  arpOKUMEBUM-MENTUOPATUB  XOJATHMHM  SIXIIWJIAIl Ba  YHHUHT
YHYMJIOPJIMTUHU ~ CakJall XamJa MyHTa3aMm paBulljia omupud Oopuiira
KapaTWraH KEHI KaMpOBJIM arpoTEXHOJIOTHK, HKOJOTMK Ba MEIHMOpPATUB 4Opa-
TagOMpIap amMaira OHUPUWIMOKAA. ATMocdepara axpanaéTraH KOJAHK-3axapiiv
MOJJATAPHUHT TYMPOK TapKUOWIa TYIUTAHUIIMHU KaMAaWTHUPHII 3Ba3ura KHUIILIOK
XYKAIUTH MaxCyJOTIAPUHUHT CU(pATH SXIIIaHMOKA.

Orup MeTaapHU TYMPOK OHA KUHCH TapKUOWIa MaBXyAJUTHHU XUCOOTa
OJITaH XOJJ1a OFUpP MeTaljlap Ba MECTULUAJIAPHUHT MUKIOPH, YIAPHUHT TYIPOK/Ia
KeuaJguraH jkapa€Hjapra TabCUPH, TYNPOK KaTiamiiapu OYinad TYIIaHWIIH,
TOKCUKAHTJIADHU TYMPOKHUHT arpOKMMEBUN XOJIATUTa TabCUPU XaMJa KOJIJIUK
XJIOOPTaHUK TMECTULIUIJIAPHA CH30T CYB OpKAJIM aijlaHMa XapaKaTUHU aHUKJIAII,
TOKCUK MOJJAJapHUHT TPOPUK 3aHKHUP, SHHU TYIMPOK-CYB-YCUMIUK OVitnad
XapaKkaTJIaHWII JUHAMUKACHUHHM TaJIKUK OTUII Joi3ap0d Macana XHCOOJIaHaIH.
3axapiu OOCUMHUHT TYNPOK >KapagHiapura, XyCycaH TYMYCHUHT 300(ayHa Xxam/ia
MUKPOOPTaHU3MJIAp OPKAIM MIAKJUTAHWIINWTA, YHUHT arpOKUMEBUN Ba OMOJIOTHK
XyCyCHSITIIapura TabCUPU aHUKJIAHTaHAA, KyJUTaHWIaETraH KOMIIOHEHTIAPHUHT
aHuK xucoOjam acocuaa M(MIOCIAaHraH, KYy4YCH3JIaHTaH TYMPOKIApPHUHT
YHYMJIOPJIUTH, MyXUTHUHT KOJIOTUK MYBO3aHATHHH KalTa TUKJIAITHUHT OWOJIOTHK
TEXHOJIOTHSICHHA TAKOMUJUTAIITUPHUII MyXUM aXaMHTSATA JTa.

V36ekucron PecnyOmukacu Basupnap Maxkamacuuauar 2011 dimn 31
okTa0paaru 292-con «2011-2015 #unnapna Y36exucron Pecry6iankacuna atpod
TabuMii MyXUT JaBJaT MOHUTOPWHTH JAaCTypUHU TAaCOWKJIAII TYFPUCHIA»THU Ba
2013 #mn 27 wmadimaru  142-con «2013-2017  #unnapaa V36ekucron
PecmiyOnukacuga atpod-myxut wmyxodaszacu Oyiinua Xapakamiap JacTypu
TyFpucugantu Kapopnapu xamaa maskyp GaoiusTra TETHIDI OOIIKa MEbhEpHiA-
XYKYKUH XyjXoKariapjaa OenrwiaHraH BasudanapHU amajira OIupHIra yioy
JUCCEPTANHS TAIKUKOTH MYyaisiH Tapaxajaa Xu3mMaT KUJIaIu.

TaakuKOTHUHT pecny0auKka ¢aH Ba TEXHOJOTUSUIAPU PUBOKJIAHUIIU-
HUHI aCOCHil YCTYBOp WHYHAIMILIAPUTra OOFJIMKJIMIU. Ma3Kkyp TaJKUKOT

! http://Awww.ipe.org.cn



pecnyOnuka (aH Ba TEXHOJIOTHSIAP PUBOAITAHUIIMHUAT V. «KUIIUIOK XYKamurH,
OMOTEXHOJIOTHS, PKOJIOTHSL Ba aTpod-MyxuT Myxodaszacu» ycCTyBOp HYHAIMIIN
Joupacua oaxkapuiras.

Juccepranusi MaB3ycu Oyin4a XOPHKUNA WIMHI-TAAKHUKOTIAP IIAPXM.
AtMocdepara axpanaguraH HQIIOCIAHTUPYBUM OFUp MeTaiap Ouocdepanan
TYNPOK-CYB-YCUMIIMK-XaWBOH Ba MHCOH OpraHU3MMIra KeIuO TYIIMUIIUHU aHUKJIAIll
Oyinya WIMUN HM3JAHUILIAD KAXOHHUHT €TaK4Y¥ WIMHUA MapKas3jiapu Ba OJUi
TaBIEM Myaccacanapd, xymiaagan, -Strayer University (AKII), World Health
Organization (IlIsemmapus), Institute of Public and Environmental Affairs,
National Center For Biotechnology Information (Xwuroit), University of Cantabria
(Ucnanus), Institute of Soil Science and Plant Growing (Iloasmia), Institute
International Precious Metals (Hunepnanaus), K.A. TumupszeB Homuaaru Poccus
naBnat arpap yHuBepcuteTu (Poccus), TynmpoKUIyHOCHIHK Ba arpoKUME HUIMMIA-
TaJIKUKOT UHCTUTYTH (3736eKI/ICT0H) TOMOHHJIaH 0JIMO OOPHIMOK/IA.

Tynpox TapkuOWHUHT HUIOCIAHUIIMTA OWJ >KaxoHIa oJubd Oopuiran
TaJKUKOTJIAp HATWUXKAcHUlla Karop, >KyMJlaJlaH, KyHUuJaru WIMUNA HaTHxXazap
OJINHTaH: TOKCUK MOJJQJIAPHHUHI TYIPOK Ba CYyBOAH TO3JIAll TEXHOJIOTHSIIApU
niiadb umkwiarad  (Strayer University, National Center For Biotechnology
Information); armocdepa xaBocura axpanaéTraH yIrJIeBOAOPOA  YHUKUHIN
ra3jlapuH{ 3apapCU3IaHTHPHIN TEXHOJOTHSICH TakoMuiutamtupwirad (Institute
International Precious Metals, Institute of Soil Science and Plant Growing),
MUKpOOpraHu3miiap €pAamMuaa TYNpPOK TApKUOWIArd TOKCHUKAHTIAp Ba HEPTh
KOJITUKJTAPUHUHT MUKJIOpUHM Kamantupuin ycyiuiapu sipatwirad (World Health
Organization, Institute of Public and Environmental Affairs); Tynpok tapkubunaru
OFUp METAVIAPHUHI XapakaTMHU KamMaTupuil Oyiinya KUMEBUM, (DU3HKaBHM,
ouosoruk yopa-tanoupiap kywianmiran (University of Cantabria, K.A. Tumupsize
HOMUAaru Poccust maBiar arpap yHUBEPCUTETH).

Byrynru kyHna nyHéaa TYNpOKHH 3aXapiu TOKCHMK MOJAalap/laH To3ajall
Oyiinua Katop, )KymiaJaH, KyduJaard ycTyBOp MyHamumnuiapaa TaJaKuKoTiIap 00
OOpUIMOKAA: TYNPOK TapKUOMAArd KOJIIWK TOJUTIOTAHTIAPHU TPODUK 3aHKHUP
Oyiinab XapakaTHMHH aHUKJAII, TYNPOK-YCUMIIMK-CYB TapKuUOWAa 3axapiid OFHUpP
METAJJIADHU ~ TO3ajallilfa  KapaTWiraH SHCU  TEXHOJIOTHSIApHU  SPATHIIL
MHUKPOOPraHU3MJIAPHUHT TOKCHUK JJIEMEHTJapra Kaplil YCTYBOp TYypyBUH
ITaMMJIAPUHHU TOIUII BA YJIAPHUA KYIAWTUPULL.

MyaMMOHMHI  YPraHWIraHjiMK  JAapaxkacu. Tymnpoxkna  KUMEBHM
MOJJAIAPHUHT 3aXapJWIuK Japa)kacula TYIUIAHUIIM Ba OFUP METaJUIAPHHUHT
CUJDKUIIHU, YHYMIOPJIUTUHHU OLIUPHUIN OYHHMYa TyHIpOKJIapHU KOJIOTHK XOJaTHHU
tekmpum  ummapu - A.O.MambekapumoBa, A.A.Annpuanos, II.Hypmaros,
X.T.PuckueBa, X.X.Typcyno, H./[)xypaeBa, P.Puckues, O.D.DaiizymiaeBnap
TOMOHHJIaH KEHT KaMPOBIIH WIMHI-TAIKUKOTIAp 0JIUO OOpHUIITaH.

Ofup MeTayutlapHu XalBOH OpraHuU3MJIApUAa TYIUIAHWIIA ~ OYiinda
M.P3enbuep, M.X.XamunoB, B.M.MyxtopoBa., A.A.AHOpHAHOB., OFHUP

2 http//www.strayer.edu/, http://www.ipe.org.cn/
http//www.ncbi.ie/, http//www.ras.ru
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METaJJIapHU TynpoK npodunn OVitnad tymnanumum Oyiinga C.B.Ilnaronosa,
C.E.Epodeer, P.B.l'anmmynun, W.E.ABTyxoBu4, Ouojerpamamuscu Oopacuia
C.I'’Xemuyxuna, Yycumnukiapaard xapakata Oopacuna HO.B.AnekceeB, orup
METaJJIapHU TMapyaJioOBUM Ba TOKCHK MOJAanapra 4ujgaMid MHUKPOOpPraHU3MIIap
yerupga [.®.I'ayze, T.ILIIpeoOpaxenckas, M.A.CmemnukoBa, A.A.Tepexosa,
T.E.MakcumoBa, TYNpOKHUHT arpoKUMEBUM XoJIaTHMTa TabCUpU Oopacujia
H.M.KpacnoBa, A.B.EBpennoBa, A.A.KypmanGaeBiap TOMOHHUJAH HWJIMUM
U3NIaHUIILIap 0O OopUiTaH.

Keitnaru iumnapaa pecryOiMKaMu3ia IMONIOTAaHTIAp OWIIaH 3axXapiiaHraH
TYNpOKJIapHU aHHUKIAIl OuilaH Ouprajiukia, yJIapHUHT TYIPOK TapKuOuaa
KaMaWTHPUILITa HYHANTUPWITaH TAAKUKOTIAP aMajra OLIUPUIMOK/IA.

JlexuH, TYNpOK, CyB, YCUMJIMK TapKuUOH[a TYIIaHAa€TraH OFUp MeTajuliap
MUKJIOPH, TOKCUK 3JIEMEHTIAPHUHT TYHPOK arpOKUMEBHM X0IaTUra TabCUPH, OFUP
METAJUIAPHUHT TYOPOK 3appadajiapuja TYIUIAHWUIIA, TOKCHUK 3JIEMEHTIApHU
KaMaWTUPHUII, 3aXapIJIMK MUKIOPU KyIalraH — TalUIaHIWK, XOJICH3JIAHTaH,
KHIIUIOK XV KaJIUTUra SpOKCU3 MaillJIOHJIapHA aHUWKJAraH XOJJa PEKyJIbTHUBAaLUs
YyTKa3ui Oyinda etapyivi WIMUKR-TAIKUKOTIAp 010 OopuiiMaras.

Juccepranmss MaB3yCMHMHI JHcCepTanmuMsa OakapwiraH MJIMHMH-
TAAKHKOT MYACCACACHHUHI WJIIMHH HILIAPH pexanapu OMIaH OOFJIHMKJIMIH.
Huccepranysi TaaKUKOTH TyNpOKIIYHOCIUMK Ba arpoOKUME WIMHKA-TaIKUKOT
WHCTUTYTH  WIMHA-TQAKUKOT  wmmap  pexacunuar  11.1.18  «Tympok
TOKCUKAHTJIapu, HW(DIOCIaHraH TYNPOKJIAPHUHT arpoOKUMEBUI Ba OHMOAKOJIOTHK
XO0JIaTH, TMOJUIIOTAHTIIAPHUHT TYOpOK cudarvra KypcataauraH TabCHUPUHU
KaMadThpuin #ymiapu Ba arpopmyxut myxodazacu» (2003-2005  idid.);
A-7-315 «AmuTpomoreH y3rapumira yuparaH JaHgmadTaap TympOKIapUHUHT
OMOreoKMMEBHII ~ XOodaTM  Ba  JSKOJOrMkK  Basudamapu.  Cyropunaaurax
TYNPOKJAPHUHT  ajoxuja  HUGIOCTAaHTUPYBUMJIAPHUHT  TOKCHK  TabCUpPTa
yugamiink yerapacn» (2006-2008 iiit.); A-7-051 «TynpoxmapHHHT 3axapiiu
TabCHUpra YHIAMIIMJIMTHHM ONMpHIN Wymwtapuau w3manmy  (2009-2011  iiid.);
A-7-018 «Cyropunanguran TyNpoKJap TapKUOWIArW MOJUTIOTAaHTIAp, YJIApHUHT
TYNPOK-CYB-YCUMJIMK  CHCTeMacuaa  xapakarianumm»  (2012-2014  iiid.);
®-5-006 «AHTpomoreH MGIOCTAHUIITA yUparaH CyFOPWIAIUTaH TYMPOKIAPHUHT
Y3-Y3UMHU TO3ajall Ba Y3-y3MHM CakKJall XYCYCHUATHHH OLUMPUIIHUHI Ha3apyUu
acocimapm» (2012-2016 iiit.) maB3yuaard amaiuii, HHHOBAIMOH Ba (yHIaMEHTaI
Jouxanap roupacuaa oaxapuiras.

TaagKMKOTHUHT MaKCaaHu CyFOPWIAIUraH TYNMPOKIapJa TOKCUK MOJianap-
HUHT MUKJIOPH, YIQPHUHT TYIPOK MYXMTHUIa, SKOJOTUK Ba arpOKMMEBUIA X0JIaTUra
TAbCUPUHU aHUKJIAIl XaMJa TYNPOKHUHT ¥3-Y3UHU THUKJIAIl KOOWIMATUHU
OLIUPUII UYJUTApUHU MILTA0 YMKUILAAH HOoparT.

TaanKuKoTHUHT Basudasapu:

TYNPOK TapKUOMJaru OFUp MeETaulap Ba MECTULUAJAPHUHT MUKJIOPH,
YJIAPHUHT TYNPOKJA K€YaJUTaH )Kapa€Hiapra TAbCUPUHU aHUKJIALI;

TOKCUK MOJIAJIADHUHT TPO(PUK 3aHKUp (TYNPOK-CyB-YCUMIHUK) OVitnad
XapaKaTJIAHUIIWHA TaJKHUK 3THILL

TOKCHUKAHTJIAPHU TYNIPOKHUHI arpOKUMEBUI X0JIaTUIa TAbCUPUHU aHUKJIAIL,
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OFMp METAJUIAPHUHT TYNPOK OHA KWHCU TapKUOWIa MaBXKyIJIUTH XaMJa
yJIapHU OHA JKUHC TapKuOujaru HucOATUHU OaxoJai;

TEXHOTEH TabCUPU MaBXKyJ OViraH XyAyJl TYNPOKJIapu TapKUOMIAa TOKCUK
OFHMp METAJUIAp Ba MECTUIUJIAPHY TYTUIAHUIINHU aHUKJIAILL

OFMp METAJUIADHHU TYNPOK KaTjamiiapuja TYIUIAHWIIA Ba  KOJIIUK
XJIOOPTaHUK TECTUIUUIAPHU CHU30T CYB, SSTbHM OpPKAJIM TPODUK 3aHKUDP OpKaJIU
aliJJTaHMa XapakaTUHU aHUKJIAlll,

3aXapid  MOJJAIIAPHUHT TYOPOKIAArk XapakaTUHU KaMaWTUpUII —Ba
TYIPOKHHU Y3-Y3UHU TO3aJalll KOOUJIMATUHY OIIUPUIIIHA TAKOMUJUTAIIITUPHUIIL.

TaakuKoTHUHT 00BbexkTH cudarnma CamapkaH BWIOATHHUHT YPryT,
[Tactmaprom, Mmrtuxon Ba Hapnail TymaHnapuaa TapKairad CyFOPWJIAJWIAH
TUNUK Ba 04 Tyclu OY3, OY3-YTIOKU, YTIOKU aJUTIOBUAT TYNPOKJIApH, Xamja
CypxoHnap€ BUJIOSTUHUHI CYFOPWJIAIUTaH TUNUK OY3 Ba Takup TYNPOKJIApU
TaHJIAHTaH.

TagKUKOTHUHTI NpPeIMeTH CYFOPWIAIWraH TYNPOKJAp, CYB Ba YCHUMIIUK,
O3WKa Mojjanap, MNEeCTUIUIIap Ba OFUp MeETaiap, MHUKpPOOpraHu3miap,
TYNPOKHHUHT SKOJIOTUK X0JIaTH XUCOOIaHAIH.

Taagkukor ycyaaapu. Taakukoriap nana Ba jgabopaTopus IIAPOUTHIIA
onub Gopunau. bynaa «MeTosbl arpOXUMHUYECKUX aHAJIM30B IMOYB U PACTCHUID,
«Metoapl arpodu3nuecKuX HCCIenoBaHuly», «Jlama TaxpubOamapuHU YTKa3HII
ycinyOnapu» kabu ycinyOuil Kyuianmanap acocuja (Gpu3HOJIOrMK, MUKPOOUOIOTHK
ycymiapaan dovnananuunau. I'ymyc Tropun ycynuna, azor Keenpgan ycynuaa,
ymymuii makngaru  pocpop I'mu3Oypr ycymupa, kammii CMUTT ycynuia,
XapakaTyaH MakJJiapAard HUTPAT a30TH MOHOCEJIEKTUB YCYJIUJa, aMMOHHUNA a30T
Heccnep peaktuBu Owunan, ¢ochop Mauurud ycynuaa, KaJidid OJIOBIH
dboTomeTpuk xpomatorpadus ycyiauaa, OFup MeTajuiap aToM-abCOpOIMOH yCYIu
Oomnan AAS namnanu anmapaTuia, MeCTHIUITAPHUHT TEKCAHIIM CYIOK MYXHTH]IA
«Maccxpomatorpod» anmaparuna aHUKIANl WynM OWIaH, MHUKPOOPTaHU3M
rypyxjapu KpacuneHukoB, ['ay3e ycymmapuna, Mukposererauus «MuUHUATIOpay
Heitbaysp Ttaxkpubacu Ba [OJOAKOBCKHMM TOMOHHWJAH KailiTa HIIUIAHTaH
nabopaTopus Taxwuiapu acocuaa onubd Oopuinau. ONMHTaH MablyMOTIAPHUHT
cratuctuk  Taxymu  «Microsoft  Excel»  kommploTep mactypum  Xampa
H.A.ITnoxunckuii, A.B.CokonoB, I'.®.Jlakun Ba b.A.[locnexoBHUHT ycayOu
Oyiinua amasira OMMPHUIIIN.

TagKUKOTMHUHT WIMHUI SHIWIMTY KyWuaaruiapaad uoopar:

WIK OOp TYNpOK TapKUOMJard xapakaTdyaH IIaKJIJard 3axapiid TOKCHK
MOTaJIap MUKJIOPUHUHT BEreTalus JaBpuaa y3rapuil KOOUJIHUIATUTa 3Ta SKAHJIUTH
Ba OMOJIOTHK alIaHUII TU3UMUTA YTUIIIN aHUKJIAaHTaH;

TYIPOKHUHT MEXaHUK TapKUOUTa OOFJIUK XO0Ja TOKCUK JIEMEHTIIap TYIPOK
KaTJaMJiapuaa TYTUTAaHHUIINA UCOOTIIaHTaH;

KOJIJIMK XJOPOPTaHUK TECTUIUJIAP CU30T CYB OWIIaH dYerapaaoll TYMpOK
KecMajapuaa CU30T, CyFOPUI, apTe3uaH, MYUMIIMK CYBJIAPUJIA, KUIIUIOK XY KaTUK
DKMHJIAPUJIAH — Fy3a Ba Fy3a MOXMYyHUIArd SKAHIJIApAA YeTapaBUM pyxcaT dTHUITAH
MHUKJOpJIapAaH OIITaHJIUTY aHUKJIaHTaH;



OFMp METa/llap Ba NECTULMIJIAPHUHT 3axaplii TabCUp KypcaTaguraH
MUKJIOPH TYIIPOKAAru ryMyc XoJaTura OOFJIMKJINTY aHUKJIaHTaH;

TYNPOK TapKUOWAArd KOJIUK 3axapiid OFUp METAUIAapHUHT TabCHUP
JapakKaCUHU KaMaWTUPUII y4YyH MHKPOOpraHu3miiap, 300¢ayHa Ba OpraHUK
MOJJAIAPHA HMHHOKYJISIUA KWJIUII OpPKAIW TYNPOKJIAPHHUHT Y3-Y3UHU XUMOS
KWJIMII XaM/Jla To3ajall KOOMIUSTHHYU OIUPUII YCIyOnapu uiiad YuKUIraH.

TagKUKOTHHHT aMaJIMii HATHXKACH KyHHIaruiapaaH noopar:

TYOPOKJIAPHUHT V3-Y3WMHU THUKJIAIl Ba To3ajlall KOOWIMSTHHU OIIUPYBYU
TEXHOJIOTHsI JlabopaTopus IApOUTHAA aMajira OIMUPWITaH. |eXHOJOTHUSHH
KyJuiam  kapa€HuJa TYOPOKHUHI TYMYCHIHM XOJATU SIXIIWIAHAIU, TYHIPOK
MUKpoQuiopacu KaWTa TUKIAHAJAW, TMapyajJlaHull Ba CHHTE3 >KapaCHiapu
SXIIWJIAHUIINA OuiaH OMpraiukaa, 3aXxapiid TOKCUK MOIJQIAPHUHT TabCUP ITHII
daoMrn macalMImM, YUAAMIM XJOPOPTaHUK TMECTUIMJIADHUHT XapakaTu
Ky3aTWITaH;

caHOaT KOpXOHAJapu OYyiaMmarad Xyayiuiapja Ofup METaJUIApHUHT y4paiiu
Ba YJApPHUHT MUKIOPU TYNPOK T'€HETUK XYCyCHUSTIapura — TYIMPOK OHAa YKUHCIA
OFHP METAJI 3JIEMEHTIapH MaBXXY/UIUTU, YHUHT TYyNPOK MEXaHUK TapKuOu OuliaH
OOFJIMKJIUTY aHUKJIAHTaH;

OFMp METaJUIAPHUHT XapakaT4aH IIaKUlapud Bereranus jaaBpuja (aomn
JMHAMUK Xapakartja Oynuim YCuMIUK cudat Ba XOCUIIOPIUTUTA TACUP ITHUIIN
MYMKHUHJIUTH Ky3aTHITaH;

udiocnanran TynpokjapJa TOKCUK OOCUM IIAPOUTHIA TYMYC MUKJIOPHU KYTI
OysiraH TYNpPOKJAp HSKOJOTMK MYBO3aHATHUHM KaM TyMycClalllaH TYyIpoKjapra
HUCOATaH SIXIIUPOK CAKJIAIl UMKOHUSTUTA 3Ta SKAHJIUTH aHUKJIAHTaH;

TEXHOT€H H(JIOCTaHTaH TYIMpPOKJapra OpraHukK VFUT KYJJall MebEpiapu
Oenrusianrad Oyiaumu, udIOCIaHTUPYBYM TOKCUK MOJaiap Typy Ba MIAKIJIApUHU
XycoOra ojiraH XoJijia TYIjaaHuO OopaéTraH TOKCHMK MOJJANapHUHT XapaKaTdyaH
MIAKJIMHU KaMmaTupuiiga OWOJOTUK yciayOnapaan Oupu — QuTopeMenuanus
YCYJIUAAH YCUMIIMKIIAp €paamMu/ia To3alall £y3a Ba £y3a MaXMyHUIarud yCUMIIMKIIap
XOCWIZIOPJAUTUHA ~ KYTIAUTUPUIIHA, CO¢, DOKOJOJOTHK TO3a MAaxCyJOT OJIHII
camapaJIopJINTy OIIUIIY UCOOTIAHTaH.

TaagkMKOT HATHXKAJIAPUHUHT HWIIOHYWIMIMIA. Omub Oopwiran Kyn
WMWK  Jlajja Ba WNUIA0 YWKAPUIN TaXpUOATAPUHUHT yCIyOWid KuxXataaH
TYFPWINTH, Maxcyc ampoOaiusi KOMHUCCHUSICH TOMOHMJIAH MXKOOMIM OaxoJiaHTaHW,
BaKOJIATIIM Myaccacajlap MyTaxXacHcIapu TOMOHHUIAH TaJAKWKOT HAaTHKaJApUHUHT
caMapajiid DJKaHJUTH Ba aMau€Tra >KOpUN JTWITAHJIWTHHUHT TacAUKJIAHTaHU,
JUCccepTalus WIWa KYJUTAaHWITaH yciyOsiap TaaKUKOTIapHU Oa)kapuiira Moc
KEJUIIN, YJIApHUHT y3apo OUp-OMpUHU TYIAMPYBUAHIMTUIAH (oiiaJaHuIraHu,
anabuérnap TaxJIWiIMAa KEITUPWITaH MablIyMOTJIap Ba HKTHOOCIAPHUHT
XaKKOHUM XaMm1a CUTOXHATIA UMUK HAIIpJapaH OJMHIAHIUTH, XaM/]la V3P OAK
TOMOHHMJIaH 3bTUPO] HITWiIraH HYPy3Td XOPHUKUN WIMHH KypHauiap Ba
PecnyOnuka naBpuii-uiaMuil Halpiiapyuja 4om STUITaHU TaAKUKOT HaTHXKalapu
acoCH/IA SIPATUJITaH.

TaagkuKOT HATHKAJAPUHUHT WIMHI Ba amaauii axamusitd. Omub
OOpwiIraH TaIKUKOT HATWXKaJIapuja OFUP METaulap Ba KOJIHUK XJIOPOPTAHHK
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MNEeCTULIMJIAP TYNPOKHUHI arpOKMMEBUM XOJIaTUra TabCUPHU, YIAPHUHT MEXAHUK
TapKkuOura OOFJIMK paBUIIJIa TYIJIAHUIIN, TOKCUKAHTIIAPHU TYMPOK-CYB-YCHUMITUK
TapKkuOuaa XapakaTjaHUII JTUHAMUKACU MaBXYIJIUTH, Oy 3JIeMEHTIApHU TYMPOK
MUKpPOOHMOJIOTUK X0JIaTura, 300(ayHacura TabCUpPU aHUKJIAHTaH OYIHUO, TOKCHK
JIEMEHTJIAp  XapaKaTUHM  KaMaTUpHUIL, TOMWITaH  OOFJIMKIMK  acocHuiaa
AKOTU3UMHHM SXIIWIAIITAa KapaTUraH 4opa TaJO0UpJIapHUHT UIUIA0 YUKWITAaHIUTY
UITHUHT UJIMUN aXaMUSTUHU OeNTIaiiu.

Juccepranysi HaTWKATAPUHUHT aMalliid axaMUsATH 3Ca CyFOpWJIaJAWraH
TYHPOKJIap TapkuOMJa 3aXapiad TOKCUK MOJJAJAPHUHI TYIUIAHTAH MUKIOPUHUHT
TpouKk 3aHkup OYiIad XapaKaTIaHWITUHUA KaMaWTHPHII OPKAJIHd TYNPOKHUHT
arpoKUMEBUN  XOJIATUHU TUKIAHUIIM Ba OJKOJOTUK cO0¢ TO3a TYNPOKHUHT
ApAaTUIMIIN/IA STHTH arpoOTEXHOJNOTUK (opmyna acocuaa (bapr + opraHuk yfuT +
JOUMUN HAMJIMK + EMFUDP YyBaJYaHTH + MaxaJUIMi MUKPOOPTAHU3M IITaMMJIapu +
TYNPOKHUHT FOBAKJIMJIMK XOJIATMHU cakiam + QuTopeMenuanus ycyluJIaH
doiimananuin) TYnpoK TapKUOWJAH OFUP METaUIApHUM KaMaTUpHUII OpKajlu
TYNPOKHUHT TyMyC MHUKJIOPUHU OIIUPWIMININATA, a30T, ¢ocdop, Kauui
MUKAOpJAapU  KailWTa  THUKJIAHUINWTA,  TYNPOK-CYB-YCHUMIIMK-XaHBOH-WUHCOH
opraHusmiiapura Oy TOKCHK SJEMEHTJIApPHUHT VTUIIM Kamaluim Oopacuaaru
WIMHI acoCllaHTaH arpoTEXHOJIOTHK TajOupiap TU3UMUHUHT HILIA0 YUKWITaHU
Xamjia aMauéTra >KOpui dTHIraHu OWJIaH U30XJIaHA/IH.

TaagKMKOT HATHKATAPUHUHT KOPUH KHIMHUIIU. 3apadoH JapECUHUHT
VpTa OKUMHM TYHPOKJIApU MUCOJIWAA TYHNPOKHUHT Aarpo3KOJIOTHK XOJaTHHH
SXIIuIam 6opacuia 0o OOpuiIrad TaAKUKOTIAp acCOCUIA:

Kamkanapé Bunostuaa «llypranHedrras» yHuTap wmyb0a KOpXOHACU
atpoduna (3aBoanan 15 kM y3okimmkaa) sxovmamrad 20,0 rekrap Mai0oH1a XKOPpUN
srmnrad (Kumutok Ba  cyB  xykamuru  Basupiuruauar  07.10.2016 .,
02/20-3247-con MabiymoTHOMacH). JlacTiiaOKu TaXJIMJI HaTHKalIapuaa TYIPOK
TapKkuOuga TOKCHUK MOJJAANaplaH XpoM, KaJMHM, HUKENIb, KYpPFOIIWH pyXcat
STWITAaH MUKIOpJAH OpTHO OOpraHjurd  Ky3aTWwirad, (QuropeMuauanus
TaAOMPUHU  KYJJIAll OpPKAIM arpoTeXHOJIOTMK  (QopMysia acocuia OFHUp
METAJUIAPHUHT XapakaTyaH Mak/lapd MUKJOPUHUHT KaMaWUIlIUra Ba TYIPOKHUHT
arpOKUMEBUI XOJIaTH SXIIWIAHUO, TEKTapUIaH 5-6 IEHTHepJaH KylMMya IaxTa
XOCHJIM OJIMHTaH, peHTa0euMK 22% HU TaIlIKHII STraH,;

Cypxonmapé Bunosith, Capuocué tymanu «TypcyHmMypon AOQTyXauiy
depmep xykamuruaunr 5,0 rexrap Maiimonuna xopuit stuiaran (Y36eKHCTOH
Pecniy6onukacu TabuatHu myxodasza kuium nasiaat KymutacuHuar 04.11.2016 i,
06-484-con mabiaymoTHOMacHw). MakOyn arpotaabupiap oaud OOpUIHIIN
HaTWXKacuaa TYNPOK TapKUOWIAH HUKENb, XPOM AJIEMEHTIIAPUHUHT H(IIOCTaHMII
Japakacu pyxcaT dTWJraH MHUKIOpAAaH KamairaH, peHtademnuk 20% HHU TalIkul
ATraH.

TaagkuKoT HaTH:KAJAPUHUHI anpodaumsicu. JlabopaTopusi HaTHWXKaIapu
xap MW TynpoKIIyHONIMK Ba arpOKMME WIMHKW-TAAKUKOT HWHCTUTYTH Xamza
V3KXUNUMHEHT Maxcyc KOMHCCHSIApH TOMOHHMJIAH anpoOalMsiaH yTKa3HInO,
mxobuii Oaxomanran. Taxpuba Harwkanapu TympOKITYHOCTUK Ba arpoKuMé
WIMHA-TAIKAKOT MHCTUTYTH wiMui xomumiapuHuHT (2005-2015 iif.) xucobot
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KoH(epeHIusIIapuaa  MyXokKama  KWiIWHTaH.  TOIIKeHT  JaBjar  arpap
Yuusepcutety, (Tomkent, 2008), MukpoOHOJIOTHS HIMHA-TAAKUKOT HHCTUTYTH
(2009, 2012), Dkonorus xadapuomacu (Tomkent, 2011, 2014, 2016), TabuaTHu
Myxodaza KWIMII KyMUTacH OwiaH Oupranukaa TOIIKEHT JaBiaT HOPUIUK
uacturytuaa (2014), Poccus (PacroB nHa [ony, 2014, 2015), AxTyanabHbIe
npobsieMbl coBpemennoit Hayku (Poccus, 2016), Scientific survey (Poccus, 2016)
ONUUTOXJIapH Ba WIMHH-TaIKUKOT HMHCTUTYTIapuaa VYTKa3WiraH pecmyOsmka
Xama XaJIKapo MUKECIArd WIMUK-aMaInii KoHpepeHIMsuIapaa UIMTHPOK dTUITaH
Ba Mabpy3anap KWJINHTaH.

TaagKMKOT HUTAKAJAPUHUHI YbJIOH KMJIMHUINU. JluccepTanmsi MaB3ycu
6yiinua xkaMu 24 Ta WIMHI Makola dON STWITaH, IIyJapaaH, Y30eKHCTOH
PecriyOmmkacu Onuii aTTecTalis KOMUCCHSICHHUHT JOKTOPJIMK TUCCEpTaIUsiapy
acocuii WIMHIA HaTH KaJIAPHHM YOII STUII TaBCUA STHIITAaH WIMUHK Hammpiapaa 12 ta
Makouia, )xymianas, 10 tacu pecnyOirka Ba 2 Tacu XOpWXKHUH )KypHAJIap/a Harip
ATUJITaH.

JluccepTalMSIHUHT XAKMH Ba TY3WIMIIH. JlyccepTarys TapKuOu KUPHIII,
oemra 0600, Xyrnoca, (doiganaHwiran amgabuérnap pyixatu Ba wWIIOBajapiaH
noopar. {uccepranusauar Xxaxmu 200 6eTHH TAIIKUI 3TAIH.

JACCEPTAIIUSIHUHI ACOCUM MASMYHHA

Kupum xucMmuaa yTkazwiral TaaKUKOTIAPHUHT 0JI3apOIuru Ba 3apypaTu
acocyianrad. TaAKMKOTHUHT MaKcaau, Bazudanapu xamaa oObeKT Ba MpeaMeTiapu
TaBCH(IaHraH,  Y30eKHucToH  Pecny6nmkack  (aH  Ba  TEXHOJOTHACH
TapaKKUETUHUHT YCTYBOp WYHAIMIILIAPUTra MOCIUTH KYpCaTUITaH, TaAKUKOTHUHT
WIMUN  SHTWIMTA Ba aMaldid  HaTwkanapu Oa€H KWIMHTAH, OJIMHTaH
HATWOKQJIAPHUHT Ha3apuil Ba aMaivil axaMmMusTH o4yubd OepwiraH, TaaKUKOT
HaTWKaJlapUHUA ~ aMaluEéTra OHKOpUWM KWW, Hamp HSTWIraH HIUIap Ba
JTUCCEPTANMSHUHT TY3WIIUIIN OViinYa MabJIyMOTJIap KeITUPHUIITaH.

JuccepTauusitHUHT «ATpod MYyXUT cH(paTH Ba TYNPOKHHMHI 3KOJOTHK
X0JIATUTAa OFUP MeTa/ulap Xam/ja 3aXapjid KUMEBUI MOJAAJTAPHMHI CAJOMH
TAabLCUPUHM KaMalTHpUII HyJaaapu (MiIMuil aga0METIAPHUHT KHCKa4a
Tabpudu)» 1e0 HOMIaHTaH OupwHUYM O0OMAa MaB3y Oyiinua oMb OopuiIraH
TaJKUKOTJIap HaTHUXKalapH, XOPHUKUN Ba Maxauiuil agaduétiap taxjauiau 6atadcunt
éputiirad. TagKUKOTIap MakcaJuJaH Kenud 4MKuO, MaBKyA OFUp MeTajljiap Ba
KOJJMK TECTUUUJIADHU TOKCUK TabCUpP KWIWIIM, YJIApHUT MHIPALUCH,
TYNPOKHUHI arpOKMMEBUN XOJaTUTa TabCUPH, OJUMIIAP TOMOHHAAH OJHO
OOpwIraH M3JIaHUIUIApJA TYNpPOKIapaa TYIUIaHUO OopaéTraHu KeITUPHUITaHJINIH,
OyHIaH Tamkapu 3apadioH [Aapécu OKuUMJApHla KoMJIamraH TYIPOKIap
TapKuOUJa TOKCHK DJJIEMEHTJIAPHUHT TapKaluIlk, TPOoPUK 3amwkup Oyiiinad
XapakaTd XxamJa TyOpoK TapKuOWJaH VCUMIUKIAD TOMOHHJAH TOKCHUK
AIIEMEHTJIAPHUHT TYpJId XWJI Wymnap OuiaH To3ajam Hyjuiapu YpraHuiaraHiuru
OusaH OMpraiukaa camapany arpoTEXHOJIOTHK, OMOJOTHK TaaOupiap MaXMyUHU
unuiad yukum Oyinya WIMUN M3MaHUNUIApHU onub Oopuin 3apypiurn 06aéH
ATUIITaH.
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Huccepranusianar  «Camapkang Ba CypxoHaapé BHJIOSATIAPUHUHT
TYNPOK Ba MKJIMM IIAPOUTIAPW» /10 HOMJIAHTAH MKKUHYU O00OMJa TaIKUKOT
YTKa3WIraH KOMHUHT TYIPOK-UKIUM IIapouTiapu, 3apaduion Boxacu Ba CypxoH-
[lepoGoa BOAUNUCUHUHT TE€OJOTUK, TeOMOPGOJIOTHK, TYOPOK KOIIaMU XamJa
AHTPOIIOT€H OMUJUIAPU KEJITUPHUIITaH.

Masbiaymku, CaMapkanjg BHJIOSTHHUHT OY3 Tympokiapujaa HUPHUK YaHT
3appadyaliapy  yYCTYHJUK KWjiaaw, Oy YTKa3wiraH TaJKUKOTIapaa Xam
TaciuKIaHraH. Wupuk ganr dpakmmsuiapu (0,05-0,01 M) 6y Tympokumapna
40-60% ra Tenr, Kym ¢pakuusAcd 9dca JesApiad  yupamanau. SHrumaxH
CYFOpHJIAJIUTaH 04 TYCJIH O¥3 TympokJjapiaa Hupuk yaHr 3appadanapu 26,9-40,9%
Ba macTku Katiamiapaa 48,0-50,6% raua y3rapu0® Typaan. MexaHuk TapkuOu
MacTKU Katjiamiyiapra Kapa0 eHrwuiamu0 O0opaau. DCKUJaH cyropuiagurad 0ys3-
VTIOKM Tympokjiapaa 3ca moc pasumima 47,0-52,0% Ba 37,1-39,8% artpoduma
Ky3aTWIaau. OCKUAAH CYFOpWIAJWraH TUOUK OY3 Tympokjiapaa HUpUK dYaHr
3appavaniapu 24,4-48,4% rauva ky3aTwinO, MEXaHHK TapKUOUTa Kypa acocaH ypra
Ba OFMP KYMOKJIUAMP. DCKUAAH CYFOPWIIAJUIaH YTIOKU ajUIOBHANl TYHpOKJapra
HUpUK dYaHr 3appadajapu Oup 03 KaMmMpoK OYyiu0, yJapHUHT MHKIOPUHU
16,6% rava xamaitn6 OOpHUITN Ky3aTUIadH.

Cypxon-lllepoOo BOXaCMHMHI CYFOpPWJIAAUraH TUIIUK OY3 TYHNpOKJIapu
ypra Ba OFUp KYMOKJIM, Oab3aH €Hrwi1 KyMOKIM. Tunuk O¥3 Tympokiap
mypiaanmarad, Oab3uaa Kydcu3 urypiaanrad. Cyropuiaguran o4 Tycid 0V3
TYNPOKJIAp MEXaHUK TapkuO Oyitnua Oup-Ompuman ¢apk kKuinaau: KyMKYproH
TyMaHHWJa €HTJI KyMOKJM Ba Kymud, Lypun TymaHuaa — eHru Ba ypTa KyMOKIIH.
Vprauwiran Xyaya o4 Tyclau 033 TYHPOKIApH Ky4cu3 Ba ypTada IIypIIaHTaH.

Mexanuk Tapku0 Oyitmua OY3-YTIOKH TYNpPOKIap €Hrui Ba ypTa KyMOKIIH.
MexaHuk Tapkub Oyiinya VTJIOKH TYNpOKJIap OFUp, YpTa Ba EHIWJI KyMOKJIH,
0ab3aH KyMJIM, acocaH IIypjlaHMaraH, Oab3uaa Kydcu3  NIYpJIaHTaH.
Cyropunaaurad O0TKOK-YTIIOKY TYyMPOKJIap MEXaHHUK TapKuO OViinya ypra Ba OFUp
KYMOKJIU, IIYpJIaHMaraH.

Apun wkaumin muHTaka (CamapkaHa BHIIOSATH) TOF OJJM Ba TOF OCTH
TEKUCIIMKIIAPU, YYyJl 30HACU WKJIUMHIAH, WKIUMUHUHT KOHTHHEHTAJJIUTH Ba
KYPFOKUWJUTITUHUHT KaM udoJalaHTaHury  Owinan axpanud Ttypamu. by
MUHTaKazga armocdepa EFMHIAPUHUHT MHKIOPH YY) 30HAacUra Kaparasjaa
2-3 MapTa KyTpoK Oyaamn. XaBOHUHT HIIUIMK yprada xapopatu 13,6-15,1°C mu,
SHI' UCCUK ON HIOJIa 26,2—29,60C HU, SHI COBYK SIHBap ouuja —1,8—0,40C HH,
BETE€TAllMOH JIaBpAard ypTraya OWJIMK XaBO XapopaTu 22,8—24,4O C HHM Tamkua
stamu. Mwmmk ypraua armocdepa érmmmapn CaMapKaHJ METEOCTaHIMACHIA
328 cM HM TalIKWJI OJTaJAd. XaBOHUHI ypTaya OWIMK HUCOMN HaMIHUTU
57% arpodbuma ky3atwiand. Tynpok ro3acujaH HaMJIMKHM — OYyFJIaHUIIN
1546 MM HH TAIIKWI DTAIH.

Cypxongapé BI/IJIOHTI/IHI/IHF ukaumu. Cypxon-lllepobon BomulicHHUHT
ypTaya XaBo Xapopatu 15,9°-18,1°C mm Ttamkmn stagm. Camapanu Xxapopar
I/II/IFI/IHI[I/ICI/I 2700-3100°, kyémum KyHmapaara XapOPaTHUHT yMYMHIl WHFHHINCH
4700-5700ra TeHr. COByKCI/IB KyHnap 266-272. Mun nasommparn atmocdepa
EFUH-COUMHIapu Oup Tekuc Takcumiuanmaiiaum Ba: Tepmmzga 140 mm  Hu,
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[lepobonma — 194 mm uu, Iypunna — 265 MM HU Tamtkui dTaau. BumosT Oyiinyua
HucOuit Hammuk Ypraua 30-40%. E3 oiinmapuaa nucoOuii mammuk 18-20% ra
nacasiv, Kui oinapuaa 62% wu Tamkun staau. byrnmanum atmocdepa EruH-
counHiapura Hucbarad 20 MapTa IOKOpH.

HuccepranussHuHr «TagKMKOT 00beKTH Ba yciaydiaap» 1e0 HOMIIAHTaH
yYMHYM 0002 TaHJIAHTaH OOBEKTHHHT JUTOJIOTHK-MOpP(]OSOTHK Tapudu, KaJIuT
MalJIOHJIap XaMJa arpoKMMEBHM, MUKPOOHMOJTHK Xamjaa jabopaTopus Taxpuoda
ycinyOnapu Tyrpucuia 0a€H STUIITaH.

CamapkaHa BUJIOSTHAATH CYFOpMa JEXKOHYWIMK PUBOXIIAHTAH XYyAyIIap
Y4yH XapakTepiau OYiraH, BUIOATHHHT 4 Ta MAbMYpUH TyMaHJIapHaa KOWIaITaH
4 Ta TasgHY (KamuT) XY KAJIMKJIApU TaHIa0 OJIMH]IN:

Tunuk Oy3 Tynmpokmap muHTakacuaa: 1. Ypryr tymanumparu Mon Cuno
Homum xyxanuk; 2. [lactmaprom tymanumaru H.HopraeB HOMIM XYyKamuk;
3. Nmtuxon tymanugaru J[.OumiioB HOMIIM XYXKalIMK; Ba 04 OYy3 Tympokiap
MuHTakacuna 4. Hapmaii tymanungaru A.HaBouit Homum xykanuk. IlyHUHTOCK
Cypxonnapé BunosituHuHT Cypxon-Illepo6on Boauiicuia Tapkairan TUIIUK Ba 04
TycI 0¥3 TYNPOKJIapH XaM/a TaKup TYTPOKJIap TaHJIaHTaH.

ATpOTEXHUK TaXpUOaTapHU YTKa3WIl Kyhujaarudya Oakapuwiiu: Taxxpuodana
d — 1 MM guaMeTpaa Maiiaanras TYIpoK, 3acu S — 630 cm’ (y3yrmurd — 30 cm,
sHn — 21 cm, Oamapmmru — 15 cm) Oynran NOMWATIICH KyTWJapaH
doiinananunan, TYNpOK HaMJIHTH — TYIUK Ham curuMuHAHT 60%. XaBo
Kypyknmurugara TynpokHuHT orupiuru 3000 r. 4 Wun moOaliHMOa WAMILIApAa
JOMMHIN HAMJIMK, TYMPOK FOBaK XoJyjaa (IIyarop KWJIMHTAH jajiara YXIIaTHI),
IIYHUHT/IEK XaBO XapopaTu Tabuuii xonaTaa yuuiad Typuiau.

HucceprauustHuHr «TaaKuKoT HaTHAKANapWw» €0 HOMJIAHTaH TYPTHUHYU
000uga TaHyMaHraH OOBEKT CyFOpWJIaAWraH OY3 TYNpoKJIapu XakKuaa, OFUpP
MeTasiap, XJIOPOPTaHUK MECTUIHAJIAPHU TYMPOK, CYB Ba YCUMIIUKIArU TYTUTAHHIII
MUKJIOPJIapH, TYIIPOK MUKPOOPTaHU3MIIApH XaKuaa 0aéH dTHIITaH.

3apadiion Boguiicu TynpoKIapuaari yriaepoJHUHT a30Tra OyiraH HucOaTu
C:N 6y3 tympoxmiap yuyH xoc Oynran 7-9 naH xkaMpok HHcCOATiIapu aHUKJIAH]IH,
SbHU CYFOPUJIAJINTaH TUMHK 03 Tynpokiapaa 4,9-6,2, ou tyciu 6y3 Tynpokjiapaa
4,8-5,6, 0y3-yTioKu Tynpokiapaa 5,3-6,4, YTIOKM ajultoBHal TYIpOKJIapaa dca
5,1-5,9 raua y3rapuim kypud YTUIIM.

CypxoHaapé BWIOATHHHHT CYFOPWJIQIUTAH THUIHUK OY3 TYIMPOKIApWHUHT
xahganma katinamugara rymyc mukaopu 1,01-1,39% opanuruna y3rapagu. by
Tynpokjapaaru ¢pochop mukmopu 15,0-45,0 mr/kr ra TeHr. Munepan a3oTHUHT
ypraua muxkaopu 6,0-13,8 mr/kr Hu Tamkwi 3taan. Od Tycnu 0Y3 TynpoKJIapHUHT
xaipanma kKarnamuaa rymyc mukiaopu 0,9-1,3%, autpar azotu — 20,0-28,0 mr/kr,
xapakatdad ¢ochop — 15,0-17,0 mr/kr HM TamKua dTaau. by3-yTioku
TYNPOKJApHUHT xaipanima Katinamunga rymyc wmukgopu 0,81-1,20% ra Tewr.
VCHMHHKnap y3namrupagurad  a3oTHuHr Yprada Mmuxaopu 20,0-28,0 wr/kr,
docdop 15,0-20,0 Mr/kr HU TAIIKWT 3TA]IH.

Cypxon-lllepoOoa  BOXacu CyrOpWIaJWraH YTIOKM  TYHNPOKIAPHHUHT
XalganiMa Karmamugara rymyc Mmukgopu 38,9 man 77,6 wmr/kr rada, docdop
17,0-47,0 wmr/kr opamukga y3rapagu. Cyropunamurad  OOTKOK-YTJIOKH
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TYNPOKJIAPHUHT XaiganMa Karnampaa rymyc Muknopu 1,1-1,2% ra Tewr.
XapakaTyaH a30T MUKI0pH 61,7-79,4 mr/kr, pocdop 41,0-61,0 mr/kr, xapakaTdyan
Kanuii Mukziopu 3ca 88,3-206,6 Mr/Kkr ra TeHT.

Ypryr TymMaHu TYNpoKJapuja KYpFOIIMH ACKHUJIAH CYFOPUIIAIUTAH TUIUK
0y3 TYNPOKJApHUHI Xaijanma Karjamujaa 9,8 MI/KI MUKIOpJaH KaMaWuIlu
Ky3aTWica, 3CKHJaH CYFOPWIAIUTaH YTIOKK O¥3 Tympokjiapiaa 6,6 Mr/kr maH
Tynpok npoduau OVinad xymaiumu, 50-100 cm katmamaa 8,9 mr/kr raua
Kynaiub, KYprOIIMHHUHT YerapaBuil pyxcat stwirad mukaopra (POM 10 mr/kr)
Japakacura €THUIIN Ky3aTWIIHA. XapaKaTyaH MaKJIJard KyproIvH, KaAMUM XaMm/1a
XpOM DJJeMEHTJIapu €3 oWjapuaa TyOpoKjiIapia YMyMaH ydpaMaraHjiurd,
dakaTriHa JCKUJAH CYFOPWJIQJWTaH TYNPOKJIapaa HUKET DJIEMEHTHHHHT
xapakaTtdad makim 0-30 cM u katmamuaa 15,5 Mr/Kkr rada TYIUTaHUIN Ky3aTHIINA
(1-pacm).

[TactnaproM TymMaHU SCKHMJIaH CYFOPWJIQJMTaH TUIUK OY3 TyNpoKJapuaa
477 nan 8,9 Mr/Kr, SHTUJAaH CYFOPWJIQJWIaH THUOUK OY3 Tymnpokiapnaa 4,7 naH
9,2 Mr/kr raya omub Gopaim.

Hapmaii tymanu tynpokiaapuaa Cr Ba Ni HuHT TYruianumm aiiHan P HuHT
KypcaTkuuwiapu kaOu mactra TOMOH Kymaitmb Oopran. Cr MHUKIOpU TYHpPOK
gygamiurura HucOatan 2,0-2,5 GapoOap optuxk OYynuO, 3axapiaHuil >kapaéHu
OOIITaHTaHJIUTH]IaH JaioaT Oepaju.

SHTHIaH CyFOpWIIaWTaH 04 TyClId OYy3 TyMpOoKJapaa XPOMHHHT TYTIPOK
kecmacu OVitmab 0-100 cm xarmampa 70,0-80,0 mr/kr Mukmopaa TYTUTAHHIIN
(POMpan 2,0-2,3 OGapobap kym). OcKuaaH CyFOpWJIaAUTaH o4 Tyclu O0V3
Tynpokiapaa 63,0-93,0 mr/kr (1,8-2,7 POM) yupaim, ¢dakaTruHa sSHTHIAH
CYyFOPHWJIAIUTAH YTIIOKHA aJUTFOBHAN TYMPOKIAPHUHT (39-kecma) 30-50 cm
KaTJaMHIa SHT 10Kopu MUKA0pH 28,0 Mr/kr HU Tamkui 310, POM (35 mr/kr) naxn
100 ommMaciauru aHukanam (1-pacm).

Ypryr TyMaHUHHUHT 3CKUJAH
CyFOpUJIaJUTaH TUTIHK oy3
tynpokiaapuHuar  (1-kecma) 0-30
_|cM Jm KaTmamuja KYprOIUMHHHMHT
- ymymuii Mukgopu 5,8 mr uum, 205-
250 cMm m Katnamaa — 4,6 MI/Kr HA

M/ KT
N
=

=
=

TaIIKUI STaIN. [Tactmaprom
TYMaHUHHUHT STHTUIaH
CyFOpHJIIUTaH THUIIUK 0y3

s rynpoxmapan  (12-kecMa) FOKOPH
katinamiapaad nactku 100-130 cm
au Kariamura kapab 12,5 wmr/kr
rada Kynainod OOpHuIlIN Ky3aTHUJIIH.

bomka ypranunran 0OBEKT
Tynpokiapura Huc6atan Nimruxon
Ba Hapnan TyMaHJIapuaa
KYPFOIIMHHUHI YMyMUW MUKIOpPH

1'paCM. YMyM“ﬁ makJaara orup MeTa/lviapHuHI 6Hp o3 IOK,OpI/I. MacaHaH’ BCKHHaH
TYHNPOK KaTjJdamMJjapuaa TAKCUMJ/JIAHUIIH
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CYyFOPWJIAIUTaH YTIOKU-aJUTIOBUAJ TYNpOKJIapaa (25-kecMa) KYpFOIUMHHUHL S55-
145 cMm nmu katinamaa TYTUTAHUIIH, SHT IOKOpH MUKAopu 55-80 cm (68,0 mr/kr)
KaTjaM/Ja aHUuKJIaHIU. SIHTUAaH CyFOpPUIIAUTaH 04 Tyclu 03 TynpoKJapaa YHUHT
mukgopu 39,3-76,0 mr/kr ra eragu (32-xkecma). HUKEIHUHT YMyMHE Iakigard
Mukaopuau POM 2 wmr/kr ra tedr. ['paduxaa kypcaTWIraHUACK HUKEIHUHT
YMYMHI MIAKJIJAard MUKIOpiapu Oapya kecManapaa POMpan xym: l-kecmana —
2,7-4,0; 11-xecmanma — 3,1-4,25; 24-xkecmana 3,2-4,65; 32-kecmana — 3,15-4,35; 33-
KecMmajia Tymnpok npodwmm 6yiinad mactra 3,15 Mr/kr rada TYTUIAaHUIITN aHUKTaHIA
(2, 3, 4 Ba 5-pacmuiiap).
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2-pacm. XapakaTyaH HUKeJIHUHI 3-pacM. XapakaTyaH XPOMHHUHI BereTamusi
BereTanus 1aBpuaa THHAMHK XapaKaTH AaBpHUIa TUHAMHUK XapaKaTH

DcKuIaH CyFopuiIaauran 0y3-yioku TynpokHuHr (9-kecma) mactku 150 cm
Kucmuraya 2,4-2,58 mr/kr radya kymaiun® Oopuiv aHukiaHad, 0y sca POMpuan
oKopyd. OFUp METAUIapHUHT YMYMHH IIAaKJUIapd OM3HUHT M3JIaHUILIAPUMU3A
Kyiunarn kamaiin® OopyBum TaptuOna tymianamu: Pb>Cr>Ni>Cd (2, 3, 4 Ba
S-pacmiap).
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4-pacm. Xapakaryan KYPFOIIMHUHT 5-pacm. XapakatuyaH KaAMUAHUHT
Bererauus JaBpuaa THHAMHUK XapaKaTu Bereranus JaBpuaa JHHAMHUK XapaKaTu

M3nanunuiapian kYypuHuO TypHOIUKH, OFUpP MeETalUIapAaH KYpFOIIWH,
HUKEJI, XpOM DSJEMEHTIAPUHUHT TYIUIAHUIIN Ba KUYUK OHMOJOTHK aijlaHMa
XapakaTaa OYJIUIIY TYNPOKHUHT X0JaTUra cajJOouil TabCUp 3TaJIu.

Ypryr TyMaHuga TEXHOTEH TabCUP KaM OYJIraHIWIK YYyH OFUp MeTajuiap
MUKJOPH TYNPOKHUHI OHAa JKMHCHra OOFJIMK XOJJla DKAHIIUTH, CaHOaTU
puBoxianral [lactnaprom, Mntuxon Ba Hapnait Tymannapuia oFup MeTaJUIapHUA
Kyl MUKIOPJIAPH TYTUIAHWILINA Ky3aTUIAIU.

Cyropur, Tamiama, CH30T CyBJIapHIa HUKSTHUHAT ypTada Mukaopu 0,3 mMr/i
o0ymu6, 6y POMpan 3 Gapobap toxopu (POM 0,1 mr/m). Huken cyB-Ycumamk-
XaWBOH-UHCOH TPOUK 3aHxupu Oyinad xapakaTiaHUO, SKOJOTMK MYBO3aHAaTHU
Oy3uiuimura o0 KeJlyBUd Ky4dJivd cajiOuid oMUl 0yInu0 Xxu3maT KUJiau.

ypun TyMaHH 3CKMIAH CYFOPWIAIWraH 04 Tyclu OY3 TYNPOKIaApUHHUHT
0-29 cm nu katmammma kagmuii 0,22 Mr/kr derapacuaa OYamO, XalIoB OCTH
karmamuga (29-78 cm) 0,13 wmr radva, oHa »xwuHC TapkuOuma sca (107-165 cm)
0,07 mr/kr raua kamaiiras. [laxta 6aprimapugaru mukaopu 0,14-0,18 mr/kr Kypyk
MacCaHM TAIIKWJI ATaau, Oy caHuTap MebEpiap Oyiinmda pyxcaT STHUITaH MHUKIOP
0,2 Mr/kr nuruHu HHOOATTra oJicak I0KopH dMac (6-pacm).

KyMKypFroH TyMaHWMHHHT OJCKUJaH CyFOPWJIQJuUTaH o4 Tyciau Oy3
tynpokyapuHuar 0-35 cm mm katnamuma kaagmui 0,13 mr/kr vu, 35-60 cm
karnmamaa — 0,14 Hu, Kyitn katinammapaa sca — 0,12-0,13 Mr/kr HM TamIkuiI 3Taau.
by Ttyman arponanamadriapura KaIMUMHMHT aHTPOIMOTE€H KYIIWIMIIWHU
TabKuiam MyMKuH. MoamanuHr mnaxta Oaprugaru mukaopu 0,13 mr/kr raga
stumii - MyMkuH. [lyHmail kuiau® TynpokK Ba YCUMIIMKIAp TapKuOuaaru
KaJMUWHUHT HUcOAaTaH OKOpU MuKIopiapu Y3yH, Capuocué Ba JleHOB
TyMaHJIapu TYNPOKJIApH/1a AHUKJIAHTaH.
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2025¥T 26 52 21 20 261 275 382

mCd ECr Ni =Pb

6-pacMm. Orup MeTaNIAPHU ICKUAAH CYFOPUJIAAUTAH THITHK 03
TYNPOKJIAP KeCUMHU 0yilj1ad TapKaJMIIM, MI/Kr

XpomHUHT naxTa O6aprugaru mukaopu 3,0-7,9 mr/kr derapacumua y3rapaiu.
by anua xatTa MUKIOp XHMCOOJIaHAIU, YYHKA XPOMHHUHT TUPUK OpPraHu3MIIap Y4yH
yerapaBuii (xaBdcuz) mukmopu 0,25 mr/kr derapacuma Oenrwiadras. [laxra
yeumiuruaa oaud OOpwiIraH TaAKUKOTIAp YMyMUW KaaMUWHU Oapr TapkuOuma
rokopu mukaopaapaa (0,31-0,28 mr/kr Kypyk mMacca) yupaliuian AanojaT Oepajm.

3apaduion Boxacu Tympokjapwma €3 oiiapuga  oaubd  OopumiraH
m3nanuniapaa necruuuaiapauar (XU, AT, AJE, A19) muknopu POMpan
ommMaciura éku POM Mukmopuaa Ba kampokymry anukjianrad. [y 6wran 6upra
TYNPOKJIAPHUHT KylM CH30T CyBM OuiaH Tyram Kucmiapuaa POM  npan
5-10 ©Oapobap rokopu OdKamiurd aHukiIaHau. Mmrtuxon Ba [lactmaprom
TYMaHJIApUHUHT CHU30T, CYFOPMII Ba MYMMIMK CyBIapuaa XJIOPOpPraHUK
MeCTUIIMIApHU pyXcat dTwirad Mukaop (POM) nan 0,6 Mr/n raua 1oKOpUIMTAHA
Kypcarau. MacanaH, 3CKUJaH CyFOpPWJIAAWraH YTIOKU-OY3 TYMPOKHHMHI XaloB
kartmamuia 0,072 mr/kr, 75-150 cm katnamuaa 0,8 mr/kr (8 POM) XOII TomuraH.

[TacTmaproM TymMaHM SHTUJAH CyFOPWJIAIUTaH YTIOKU-O0Y3 €HI'MJ KyMOKIH
Ba KyWId IIYpJIaHTaH TYNPOKJIApH KECUMUHUHT KyWHM KaTjamjapuja Xam
MEeCTUIIMIAPHUHT KOJAUK MUKIOPJIAPUHY OIIUIIN Ky3aTHJIaId, XaTTO CU30T CYBU
Owan verapazaomn 6ynran 160 cm kaTmamuaa o Ba Mukaopu 0,2 MI/KT HU TallIKuI
sTaau. SIHrUaaH CyFOopuairaH TUIUK OY3 TYNPOKJIAPUHUHT CH30T CyBU OWIIaH
yerapajgom kKariamuga (148-200 cm) I'XIIIT HuHr y wH30MepH KOJIUKJIApU
0,4 Mr/kr Mukaopuja aHukjiaaHraH, VMIITHXOH TyMaHU ACKHIAH CYFOPWJIAJIUTaH
YTIIOKU-aJUTIOBUAJT TYNPOKJIAPUHUHT CU30T CyB OWJIaH uyerapajioll Katjiamjapuaa
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0,3-0,2 wmr/kr nga tymnanwmm aHukaaHau (tympokga POM 0,1 wmr/m, cyBma
0,1 mr/m). Ypryr TymaHu CyFOpHIN CyBJIapuaa XJOOPTaHWK MECTULUIapPHUHT
Yypraua apudmetuk karramukiapu 0,3 Mr/n HU TalIKWI 3Taiu, CU30T CyBJIapu
TapkuOugaru nectunuuiap mMukaopu POM nman 2 Gapobap rokopu, apTe3uaH
cyBuaa 4 6apoOap roKopH dkaHiuru anukiaanau. Mmruxon Hapnait Tymannapuna
NECTUIUUIAPHU 3aXapJid FOKOPU MUKIOpIapy TOMUITaH.

bynnan tamkapu, MinTUXOH TymMaHuJaH OJIMHTaH naxrta tojacuna o [' X[
0,6 mr/kr, y I'XUI' — 0,9 mr/kr ga ydpamm, Ypryr TyMaHuJaru 8-kecMmajaaH
onmuarad Tamaku ycumuuruaa o ['XIIT 0,8 mr/kr skanmurm, Oy 3ca POMpan
1,14 6apobap (POM 0,7 MI/KT) OpTHK.

CypxoHgap€é BWIOSTHHUHT THNMUK OY3 Ba Takup TYNPOKJIapHUIaru
XOIInapHUHT KONIMK MHUKIOPJApU TaxJIWJI KWIMHTaH. TaJaKWKOT HaTHXKalapura
Kypa, VypraHwiran TyMaH Tynpoknapu acocan J[/IT Ba yHMHTr umpamin
metabonutu — JIJIE Ounan udnocnanran; ansda Ba ramma I'XII" kucman Ba yHua
KaTTa OyJIMaraH MUKIOpJap/aa yupauu.

VY3yH TYMaHMHHMHT 3CKUJAH CYFOpUJIaauran TUnuK 6y3 tynpokiaapuaa JIJT
0-56 cm 1m kKarnaga TYIIaHTaH, OWpOK OyTyH kKecum OYyinad 0,326 nan
0,004 wr/kr raya MuUKAOpJa yupaiaud. 3axapid KUMEBHM OMPUKMaHHHT
9,4-17,6 POM uerapacuaa OyiraH xyja I0KOpY MUKJIOPJIM MACCUBJIAPU yUpanIu.

Capuocué  TyMaHUHUHT  OCKHJAH  CYFOpWIAQJUraH  TUNUK  0Y3
tynpokiaapuaard JJITauar xommuk wukaopiapu 4,3-6,2 POM  opanurmma
y3rapaau. JIeHOB TyMaHu CyFOpUJIaUTraH MacCUBJIApUIard KCEHOOMOTUKHUHT HT
IOKOpH MUKI0pH 2,6-3,4 POMra etaam.

[Iypun Ba KyMKyproH TyMansapu tynpokiapuaa XOIInapHUHT 3HT FOKOpH
mukaopu 1,4-2,3 POMuu tamkun stagun. CyB Ba YCUMIMK MaxCyJIOTIapUHU
TaX)IMJIM WYUMJIMK Ba CYFOPHWII CYBJIApH, XaMmaa YCHMIIMK MaxcCyJoTiapuaa
NECTUIUIAPHU FOKOPH MUKIOpJIapuHu kypcatau. CypxoHaapé BWIOATH THUITHK
0y3 Tympoxiapunara Tok Oaprimapu Ba maxrtamgaru [ XII'Hunr uzomepiapu Ba
J I Taunar merabonutiaapu mukgopu 0,01 mr/kr ra TeHr.

Mynnait kummb, 3apadmon Bomuiicu Ba Cypxon-lllepoGon BoxXacHHHUHT
Oapua ypraHuiran TyImpoKjiIapy XJIOPOPraHUK MECTUIMIAJIAPHUHT IOKOPH OOCHMHTa
YYparaHJINTUHA TabKUJIA MYMKHH. XJIOPOPTaHWK TECTUIHUJIAPHUHT KOJITUK
MUKJOpJIapyu Oapda TYNpokjapaa Ba aTrpod MyXuUT OOBEKTIapuaa TOIWJITAH,
NECTUITUTAPHHU TYMPOK-CYB-YCHUMIIMK TH3UMHUIA KYIHIIIA aHUKJTAHTaH.

Ypryr TyMaHM OCKHJIaH CYFOpPWJIQIWTaH Tymnpokjaapu Ba Ilactmaprom
TYMaHUHUHT SIHTUIAH CYFOpPWIIaJWTaH OYy3 TYNPOKJIapW aKTHHOMHUIICTJIAPHHHT
HUCOaTaH KyIm MHUKJAOPHM OWIaH XapakTepiaHaah. YJaApHUHT MHUKIOpH
1 r tynpokaa 7,2 nan 8,9 muH. ra eranu. IlaxTa, Oena skuiaraH MaijoHJIapaaru
AKTHHOMUIICTJIAPHUHT ~MHKIOPH TOMHUAOpP OKWITaH JajlaJarl  MUKIOpHTra
HUcOaTaH Ce3uJIapiiv Japakajia IoKOPH.

Boxa tynpokiapuaa aMMOHU(DUKAITUSTIOBYN OAKTEPHSUIAPUHUHT SHT IOKOPHU
MUKIOpH 2,5 MiH. naH 6,0 MIIH. Tada SKaHJIWTH aHUKJIAHIA. MUKPOCKOIHUK
3aMOypyFJIapHUA TaxXJWid KWIHNINAA Yyjaap TYNPOKJIAPHUHT MHKPOO >KamilaHMacu
YMYMHUI MUKJIOPUHUHT CE3UIAPCU3 KUCMUHU TAITKWJI KWJIAITUHU KYPCATAH, TapUH
0ab3u TYNpOK HaMyHamapuaa yiaapHuUHT Mukgopu 20-28 MUHT/T raga etanu.
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Mukpoopranu3miiap MAKIOPJIAPUHUHAT TYPJIH TyMaHIApJard Y3rapuiluHA TaaKUK
ATUII, AMMOHH(UKALMSIIOBYM OAKTEPUSUIAPUHUHT SHI IOKOPU PHUBOMIAHMILIN
Ypryrt, Ilactnaprom TymaHiapyuia aHUKJIAHTAHJIUTUHU KypcaTtau. Macanas, Ypryr
TymMaHu TynpokiaapuHuHT roKopu 0-20 Ba 0-30 cmun kaTimamusuHr 1 T Tymporuia
3,0 nan 3,3 MJIH. Taya aMMOHU(DUKAIUSAIOBYN OaKTepUsIIap yIpalIn.

HuccepraisiHUHT  « TYNPOKHHUHT  JKOJOTHK  XOJATHHH  SIXIITHJIAII
Wyanapuw» 1e6 HomslaHraH OemmHYM O00ujga wudIiociaHraH TYHNPOKHUHT
arpoKUMEBUH, OMOJUTOTHK XOJaTiapura XaMmJla MEKPOOpTaHu3MIapra TahbCUpH Ba
TYNPOKHU (GUTOpEMEINALINS YCYIHIa TO3AJIAII HYJIIapy KEITUPHUIITaH.

JlabopaTopuss Taxpubacu y4IyH TyMyC JapakaCM WKKH Xujil Oyiras:
0,85% (makkaxyxopu nmamacu) Ba 1,70% (MeBasim OOF) TympoKJap TaHJIaHTaH
o6ymu6, 0,85% rymycnu tynpokaa yraepon — 0,49%, 1,70% rymyc mukmopaa sca
0,98%. bupunun xonma 1% yrmepommarn asotHuHr Mukmaopu 0,06% ra TeHr,
ukkuHuncuaa sca 0,04% (1l-xamsan).

1-s;xkaaBaJ
Cyropwiaguran THIUK 0y3 TYNPOKJIApPAari 03MKa MOAJ1aJap MUKIOPH

Tynpox Ymymuii maxJ/uiapu, XapakaTyaH mMaKJJIapH,
Fymye, 0
HAMYHaJIapHu % Y0 MI/KT
OJIMHTAH KOH N P205 Kzo N-N03 P205 Kzo
Makkaxyxopu 0,85 0,026 0,24 1,446 17,5 11,0 361,5
Janacu +0,025 | £0,0008 | +0,0051 | £0,035 | 0,45 | £0,35 +12
Mepam Gor 1,70 0,032 0,30 1,808 30,25 18,0 361,5
+0,045 | £0,0007 | +0,0075 | £0,037 | 1,02 | £0,45 | +11,8

C:N wuar Oy Tynmpokjiapaaru Hucb6atu moc paBumiga 19,2 Ba 30,9 uu
Talmkuia dTHO, ymlOy TYNpoK TEHOTHNHM YYyH Xapakrtepiau Oynaranm 7,9-8,0
KaTTaJIUKIapAaH Ce3WIapiu Japaxkaaa Iokopu. by Tympoknapaard OKCHI
AQ30THHUHT KECKWH KaMaWWINWIaH, TYIPOKJIapAaru OMOJOTUK (DAOTUATHUHT CYCT
KCUHITUJaH Ba TYMNPOKJIAPHUHT TEHETHK Y3Wra XOCIHTHHUA OY3WJITaHIWTHIAH
nanoJat 6epaau.

docpopHUHT yMyMHH IHaKulapu OwinaH ymi0y TYNpOKiIap IOKOPHU
Tapaxkasna, Y3NalmTUPWIyBYWIApW OWJIaH KaM TabMUHJIaHTaH. KamuiHUHT Xam
YMYMHH, XaM aJIMalIMHyBYH MAKIJIAPUHUHT MUKIOPH Oy TYIPOKJIapia K.

KAA Ba I'TIA na ycyBuu MUKpOQIIOpaHUHT HUCOATH TYMPOKJIapaa OpraHuK
MOIZIAHHHT MapyaIaHuIIl XKaJaJJIUITH JapakacHHK Kypcataau (2-:xaasain).

2-KaaBaJ
Cyropwiagural THNUK 0y3 TYNPOKIApPAa MUKPOOPTraHU3MJIAPHUHT YMYMM
MHUKIOPH, MUHI/T

Cnopacus Cnopann Ounuronurpo-
T'ymye 3amOypy¥ri1ap | AKTHHOMHLIETIAP
MHKIODH OakTepusiiap |0akTepusap (Yanex) (KAA) $unap
Kop (TMA) | (THA +T'C) (Suiéu)
0,85% 180060 12+0,38 13+0,4 2200£75 3500+116
1,70% 1400449 10+0,29 10+£0,31 2500+£78 3000+98
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Macanan, rymyc muxaopu 0,85% 6ynran Tynpoxiapaa OpraHuk MOAJIaHUHT
napyananui skagaura 1,23% Hu tamkun 3taam, rymyc mukaopu 1,70% ra
eTajuraH TYyHpoKjiap/ia 3ca OpraHuK MacCaHWHT MapyajaHuil x)anammra 1,79 ra
TeHT. TeXHOJIOTUSIHUHT aCOCHH Taja0u — TYNPOK FOBAKJIMK Ba HaM XoJiaTuja 4 vu
naBomuaa caxianau. Ly maBpna Tynpokiiapra EMFUp dyBad4aHTH, Oapr Xa3OHH
coNiMHaAW. by mapouTaa TYNpOKHUHT TyMyc, a3oT, ¢ochop Ba KaIUWHUHT XaM
YyMyMHUH, XaM XapakaTdyaH IIaK/Ulapu OIIaJH, arpoKMMEBUN XYyCYCHUSITIIapU
axmmiaaHaau. bupunun BapuanT Tynpokiapumaru C:N HucOatu 4,9 Ba 7,3 HH
TalTKWI STOW, UKKUHYM BapuaHTAa 3ca 5,2 Ba 8,6. OnuHTraH HaTHWXa WKKaa
TYOpoKJIapAa XaM Jeapid Oup XWiI Ba JCKUJAH CYFOPWJIQJWTaH THUIHK O3
TYIPOKJIap TEHETHK KypcaTrudjapura MoC Kelaau. DXTUMOJ, TYIPOKIApHUA TYPT
Hun MobaliHuaa Oy KyWuiaran xonaraa OVIuIIM, HAMJIMK Ba a’pallvsiHU CakJjiall
HaTKacuaa TYMPOKJIap MHUKPOMIOPACHHUHT (DAOTUATHHU >KaIaUTallnIIITa
UMKOH SpaTWJIraH Ba TYNPOKJIAp OHKOJOTHK XOJaTUIa Ce3Wlapiu MKOOUi
y3rapuiuiap 103 oOepras.

Taxpuba Tynpoxknapura 4 itwn MmobaitHuga (Maxcyc uauiapra 3 Kr TYIpoK
onunran) (2003-2006 iiii.) 6axop Ba Ky3 oitapuaa rekrapura 60 TOHHATaH EPHUHT
XaWgo0B KaTjaMura Maujananran Oapr kymmiau. Jlaboparopus ImapouTujia
TYIPOKHUHT JIOMMHM paBHIIIa FOBAKIUTH ynuiad Typuiau. Ly 6wran 6upra 3 kr
TyHnpoKKa Oapr xa3oHu Ba 156 r/kr Kypyk KoJaukjapiaH Tamkapu 9,45 T a3or,
168 r yrmepox, 2,6 T docdhop Ba 21,5 r kamuii OunmaH OOWMTHIITAH TYHT Ba
Oworymyc coimHraH. Tympokka OepwiraH OpraHWK MOJJaliap MHUKIOpH
3-)KagBajia KeNTHPHUIITaH.

3-KaaBaJl
Opranuk Moaaajsap OWIaH TYNPOKKA COJIMHIaH 03UKA dJIeMeHTJIap, I/3 Kr

CoJIMHraH KymmM4yaJjiap Ba 03MKa MOIaJ1ap
Kyuvaana Bapr I'yur — 20, 30, 40 1/ra Buorymyc — 20, 30, 40 1/ra
y p 500 20 30 40 25 37 50
rpamMm rpamMm rpaMM | rpaMm | rpaMm | rpamMm rpamMm
N 5,45 0,172 0,258 0,344 0,248 0,366 0,495
C 168,0 3,18 4,77 6,36 6,525 9,657 13,05
P,0Os5 2,6 1,156 0,234 0,312 0,032 0,047 0,063
K,O 215 0,176 0,264 0,352 0,91 1,343 1,815
Kypyk kommuk | 155,75 9,19 13,785 18,38 10,625 15,725 21,25

Tynpokuu Ham (60%), FOBAKIMK TabMUHJIAHTAH X0JaTa OYJIUIIN a30THUHT
MukaopuHu TaxmuHaH 10 mapotaba, dochop 2 mapra, kamuid 1,2-1,5 mapra
omrad. Tannab oauHTaH TYNPOKJIa yMyMui azot Oym kyvuiaran xonatuaa 0,85%
rymyciu Tynpokaa 8 6apoodap, pocdop — 1,8 6apodap, kanuit — 1,3 6apobap, 6apr
Ba YyBaJlyaHrjap OwiaH UILIOB Oepuiranaa azot — 12,3 6apobap, docdop — 2,25
O6apobap, dakarrura ymymui kanuii mukaopu 1,04 6apobapra kamaiinm, 1,70%
TYMYCJIH TYIIPOKJIap/a ymymuii a3ot — 7,8 6apobap, ¢pocdop — 2,0 6apobdap, kanmii
— 1,65 Gapobap, Oapr Ba uyBam4aHrjap OuWjaH HILIOB OepuiraHia azoT —
11,4 6apobap, dochop — 2,5 6apobap, kamuii — 1,4 Gapobapra ommIy Ky3aTUIAHA
(4-xanmBain).
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4-kaaBajt
Bapr Omi1ad HILIOB OepWIITaH TYNPOKIAPAA 03MKA JIEeMEHTJIAPUHHI
AMHAMMUK y3rapuiim

T'ymyec, Ymymuii makjiapu, % XapakaTyaH HIAKJIapH, MI/KT
% N |CN] POs | KO N-NO; | P,Os | KO
Bomtanrnd rymyc mukaopu 0,85% Tynpok HKKH iHJIIaH CYHT
1,58+0,05 | 0,21+0,006 | 4,36 [0,44+0,015] 2,0£0,05 | 30,8+0,95 | 27,06+0,85 | 172+4,5
Typr iinsgan cyHr
4,06+0,12 0,320,009 | 7,36 |0,54+0,017| 1,5+0,04 | 39,7+1,35 | 53.85+1.8 175+5,5

BbomianFuy rymyc mukaopu 1,70% Tynpox MKKU WHJIIAH CYHT
2,24+0,07 | 0,25+0,007 | 52 [0,61£0,021] 3,0£0,09 | 30,8+0,75 | 123,8+2,85 | 270+7.,45
TypT iinjaaan cyur

0,75+0,025 | 2,5+0,085

5.41+0,16 0.365+0,13 8,6 35.4+1,15 | 143.7544.25 | 326£9.5

H30x: Ocmuea uusunean Hamudcanap Hazopam kypcamkuunapoan P<0,05 ea ¢papx xunaou.

MuKpoOHOJOTUK TaxJWiuiap, TYHNPOKJIApHU TYPT HWHiI MoOailHMAa Jam
Oepuin HaTIKacuaa TYMNPOKIap OWOTacHAard MHUKPOOPTaHW3MIIAD COHUHHHT
Oapua rymycnu (poHmapaa OMMINIMHU KypcaTau. MacanaH, Ha30paT BapHaHTHIA
4 yiun BereTanusalaH CYHT criopacu3 Oaktepusiiap conu 1,1 maptara, cnopanuiap
1,3 wmaprara, 3amOypyrmap 1,2 wmapra, aktuHommuetiap 1,14 wmapra,
omurorutpopmmiap 1,12 mapra (rymycaunr 6onutanrund mukaopu 0,85%), rymyc
mukaopu 1,70% Oynran tympoxmapaa sca moc pasumima 1,3; 1,6; 1,2; 0,96 Ba
0,94 maprara orran (5-xaaBan).

5-xanBau
TYpT Bereranusiian CyHr MEKPOOPTraHU3MJIAp MUKIOPUHUHT Y3rapuiy, MUHT/T

Cnopacus
Cnopanau OJyIMroHuTpO-
Tynpok oJMHran O0axTepus 3amOypy#FJap | AKTHHOMHLIET
Ne KOH Jap daxrepusiiap (Yamnex) aap (KAA) (uaaap
() | THA+TO) (mi6m)
T'ymyc 0,85%
1 TympoktHamikct 2000465 | 15+0,53 15+0,49 2500485 | 3900+125
FOBAKJIMITKK (HA30paT)
p |  Hasopartbaprrémenp | 4600150 | 38:1.95 220,65 45004145 | 5500+165
YyBaJIYaHI 1
T'ymyc 1,70%
3 | TYNPOKFHAMIMKHFOBAKIMIIK | 100 60 | 610,57 120,37 2400479 280090
(nasopar)
4| Hasoparrbapriémenp |3600.115|  31.0,95 19+0,55 5000+155 | 4900+140
YyBaJIYaHI 1

H3o0x: Ocmuea yuzunean namudicanap nasopam Kypcamrkuunapoan P<0,05 ea ¢apx gunaou.

VFuTnap  KyJUIaHMAacHaH — KOMIIOCTIALI — HATIKACHIA  TYIIPOKJIApia
AKTHHOMMIICT/IAp Ba OJIMTOHUTPOGUIUIAD MUKIOPHUHHUHT TTACAMMIIN Ky3aTHJITaH.

bapr kommukimapu Ba EMFUpP dYyBaJYAaHTH CcONMMO WIUIOB OepuiraH
0,85% rymycnu BapuaHTIapaa crnopacus Oaktepusiap 2,6; copayiv OakTepusiiap
— 3,2; 3amOypyrnap — 1,7; aktunomunetriap — 2,1; omuronurpodumiap — 1,6;
1,70% rymycau Tynpokma moc pasumaa 2,6; 3,1; 1,9; 2,0; 1,6 6apobapra ommurmim
Ky3atwian (5-kamBai).

2006 MUIHUHT MapT OMMAa TYNPOK TapKUOM TOKCHUK 3JIEMEHTIApIaH XpPOM,
Huken Ba ['XIIT nmectmmumu (POM  mam 5 ©Gapobap toxkopu) Owiian
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upnocnantupwind. 20 T/ra  MuKgopuAa OHOTYMyC KYIIMII —HaTHXKacuaa
TYNPOKJAPHUHT XJIOPOPraHUK MECTUIUAJIAP TAbCUPUTa KapIlld TYPUIIHM OIIaJH Ba
rymyc MUKI0pH 3% ra kymasgau, XpoMHUHT TOKCUKIUTH ['XIII' maH 10KOpHPOK,
HUKEJHUHT 3aXapiu TabCUPU XPOMHUKHAAH Kywinpok. [lommorantinap 30 1/ra
oumorymyc ¢GoHMIAa XaM XyJAM IIyHJIad TabCUp Kypcartaau, OUpPOK OHOTrymyc
mukaopuau 40 T/ra raya omMINM HATWXKACKJA TOKUCKAHTIIAp KyWHJard rnacaiud
OopyBUYM KaTOpHM XOocuJ Kuutaau: HuKe> X1[™>xpom.

TynpoxnapHu yupruMaran opranuk Macca (6apriap) Ba rysr (20 T/ra) Ounan
KOMITOCTJIAIl HaTHXacuaa U(pIOCTAaHTUPYBUUIAPHUHT CAIONI TabCUpH KyWHaru
TapTuOma kamanu6 Oopamam: HuKemr>xpom>IXIII'. By mymmatma Gapua Tympok
BapHaHTIApHUIArd HHUTPAT Aa30THHUHT MUKIOpU XKyda Kam OymuO, OyHUHT
cababuHu OW3 IOKOpUJA, TYNPOKJIAPHUHT TYMYCIU PEKUMUHM TaxXJIWJ KUJIMIIIA
kentupranmu3. Hutpudukanmon xapaHIapHUHT MacT CypaTiapAa KEUHIIUTa
KapamMacJaH, TYIPOKJIApHUHT O3MKa MOJanapy OWJIaH TypJiu TabMHUHJIAHTAHJIHK
Japakacujia MOJIOTAHTIAPHUHT (PAOJUTUTUHU Ky3aTHII MyMKHH. O3UKa MyXUTHTa
dakatruHa Oapr kymranma xamuaa OuorymycHu 20 Ba 30 T/ra mukmopuaa
KYIITaH/a XxaM HUKeJl HUTpU(UKAIMS KapaCHIIapura dHI IOKOPU 3aXapiu TabCUP
kypcaraau, ammo 40 1/ra Muknopuna Ouorymyc Oepuiranjga HUKEITHUHT canOui
TabCUPH DHT KaM, Oy XOJiIa SHT KaTTa 3aXapiu TabCUpra Xpom 3ra Oyiaau, Xyaau
myHgai koHyHust 20 T/ra TYHr QoHmMma XaMm Ky3aTwiaau, my OwiaH Oupra
MUKpOOpTraHu3miap + éMrup dyBamdanriapu + Oapr Ba rynrauar 30 Ba 40 T/ra
MUKIOpYH  UQIOCTAHTUPYBUWIAPHUHT  TOKCHUK  TabCUPHUHH  KaMaWTHUPHII
XYCYCHUSITHTA 3Ta.

Veummuknap  rtaxymumiapu  I'XIT  Ba  xpoM  (oHMAAa — TYIpOKIap
TYMYyCIAIITaHJIUTHHUHT — TACAalWIIMHA  KYypcaTau, OUPOK TyMyC MHUKIOpHU
IOKOpWIIMTHYa Kojanu. Ymapra Oapr conwmm, 20-30 1/ra Ouorymyc Ky
Tynpokjiapaaru rymyc MukaopuHu 4,34-4,61% wderapacupa omummra Epuam
Oepau, TapuK HSKUJITAH/IAH KEWHHTH TYMPOKJIAPHUHT arpoKUMEBUN Xoccajapura
3axapiv MOJJQJIAPHUHT TabCUPU Cce3Wwiapcu3 Oynub Komiau, ¢dakaTruHa
TEHJICHIIMSICHHUTUHA aHuKIam uMKOHU 6op. 20-30 1/ra ryHr Ba 40 T/ra Guorymyc
donmma Taxpuba BapuaHTIapu OViimda rymyc mukaopu 5,35-5,61% uerepacuna
yupauau.

Taxxpuba BapuanTiapu 6yiinua C:N Hucbatu 6,6-13,8 arpoduma y3rapamm.
buorymyc Ba ryur conunran Bapuantiapaard C:N HUHT 3HT KaTrTa HUCOATH XpOM
coivHran Bapuantaa OYyimO, 9,0 Hu Tamkun 3tagu. ['VHr Ba OMOryMycClIapHHHT
MUKJIOPUHHM OIIMIIKA OWJIaH YTJICPOJAHMHI a30Tra OYiraH HucOaTH KeHrasu,
3axXapiy MOJAAJApPHUHT CAJION TabCUPUJIA AaHUK KOHYHUSIT Ky3aTHJIMaIu.

Onuaran Hatmxkanmapra kypa 60 kyHman cyar kam (0,85%) rymyciu
TYNPOKJAPHUHT OMPUHYM Ha30paT BapuaHTUAa criopacu3 Oakrepusiap 3,0 MiIH/T
MUKJIOpHUIa aHUKJIAHTaH, OJTH OilaH cYHT yiaapHUHT Mukaopu 0,1 mMiH. ra omras,
1,70% rymycnu Tympoknaa sca ynapHUHT mukigopu 0,3 MiH. Tara kym Oynuo,
18 oitman cyur sca 0,85% rymycnu tynpoknapna 0,7 MiaH. Tara KaMaldIu
aHuKnasay. bupuHunm mynnat kam rymycan XTI Kymmnran BapuaHTHIA
cnopacu3 Oakrepusuiap conu 0,8 muH. Tara kymaiiraH, XpomJiM BapHaHTIa 3ca
0,1 MJIH. Tara kamaiiMmM Ky3aTWioajgu. Ypraua rymycinm Tympokiapaa I'XIIT
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KyJutanwiraiaa cropacu3 Oakrtepusuiap conn 0,1 mmH.ra ommb, XpOMHUHT
tabcupusa 0,2 G6apobapra kamauimm Kysatwiad. bapr OuiaH UIIoB OepuiraH
kam rymycau XD xymmumnaran 6apua ¢oH Ttymnpokiapuga 60 kKyHIaH CYHT
nabopaTopus TaxJIMJIUAa cropacu3 Oakrepusiap 1,5 MIH. Tara, ypra TyMycld
Bapuantaa 1,0 MiH. Tara Kynmaiumm aHUKJIaHWINO, 6 OljaH CYHT KaM T'yMyCId
Tynpokiapaa crnopacu3z Oakrepusiap 0,1 miH. Tara, ¥pra rymyciu Tynpokjapiaa
0,3 muH. Xyxaipara omuiy Ky3atuiaau. [lommoTaHT KYIIMiAraH Kam Tymyciu
TYNpOK BapuaHTHAa Hazopatra HucOatan 3,3% ra, ypra rymyciunma 5,5% ra
Kamaiian. XpoMm TabCcHpua OMPUHYN MYAAATIAA Typiau TYMYCIIH BapUaHTIAPHUHT
TOKCHKAHT OWJIaH 3aXapjaHTaH Ha3opaT TYNpoKJIapuaa TYIpOK XyKalpagapu Kam
rymycnuzaa 3,3% ra, ypra rymycnuaa 6,1% ra kamaiuimm Ky3aTHIIH.

Kam rtymycnmm  TympokJIapHMHT Ha3opaT BapHaHTHAA  YCTHPHWITAH
yeummmukmapaa Cr mukmopu 16,2 mr/kr v, Ni — 17,3 Mr/kr HH, YpTa TyMycCiH
HazopaT Tynpokaard ycumimkiaapaa Cr — 22,0 mr/kr, Ni — 7,6 MI/Kr HU TallKuI
AT/IH.

buorymycnu BapuaHTiapmard YCUMIIMK TapKUOWJa XPOMHHUHT OKOpHU
KypcaTruujap/ian Kamaiinb Oopuin Ky3atuingud. OpraHuk VFUTIW TYNPOK
BapUaHTIapuJia XaM IOKOpU KypcaTruwiapjaH kKamanumu ky3atwian. 20 T/ra
OMoryMyc KYyIIMJITaH BapHaHTIa XpOM MHKIOpH OupuHYH MyaaaTiaa 31,86 mr/kr
HU, UKkuHI Myanataa 20,48 mr/kr, yuuHuun myanatiaa 22,0 MI/Kr HA TallKWI
stau. HaszopaT BapuaHT YyCUMIIMKIapU TapKUOMAA XPOMHHU KYIPOK TYIUIAHWILIN
(15,21 nman 42,30 mr/kr rava) Ky3aTWIAM, YYMHYHM Myaaataa 3ca 51,60 mr/kr Hu
Tamkui 3Tau. bynmaii kypcatknunap 40 1/ra yrutam GoHapaa xaM Ky3aTHiIMaIn
(7-pacm).

Kam rymycnmm TynmpoK WKKHHYM Ba YYWHYH MYAOaTAard  Ha30opar
BapuaHTIapuaard Yycumiukiaap Tapkuowmarn Cr mukmopu 23,6 MI/Kr HH,
xapakatdad Ni MUKZOpH 3ca yunH4ud Myagataa 8,54 mr/kr man 6,10 mr/kr raua
kamatiiran (7 Ba 8-pacmuiap).
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V3JAITHPUINIIE THHAMUAKACH Y3JalITHPHIHITH NHHAMUKACH
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Cyurru  Mmyaaamiapaa YeuMmiukiap —TapkuOumarn  HukedmHuHT  (Ni)
TYIUIAaHUIITKM FOKOpUJAH IacTra Kapabd kamaiu® Oopnau. Macanan, 30 T1/ra
ouorymycnu GOHHUHT OMPUHYM MYAAATUA HUKET MUKIopU 152,37 Mr, UKKUHYH
myaaataa 150,73 mr HU Tamkuia 3TUO, CYHITH MyzadaTaa 3ca 79,22 Mr raga
Kamaiu (8-pacm).

Omu6 Oopran “Munuariopa” Jsaboparopusi TaxXpuOacugaH OJIMHIAH
HaTWKAJIApHU MaTEeMaTUK TaXJWwil KWIMHTaHaa, ¢GakaTtriHa Kam TyMyCld
tynpokjgapHuHr Ni Ouian wudociaHraH BapHaHTHAArM OWPHHYM MYIJAaTHIA
SKWIITaH YCUMIIUKIIAp XOCWIINA OJIMHTaH HATUKATAPHUHT UITOHWIWINK Japaskacu
99% »sKaHIUTH, XpOM Ba MECTULMJJIM BAapUAHTIA HIIOHWIMIWINK Japa)kacu
anukianMarad. 0,85% rymycnu Tynpoxiap/ia MKKMHYM Ba YYMHYM MYyZJaria
SKWITAH YCUMIIMKJIAp 3axapiid MOJJAIAPHU V3Wra CHHTIUPHINA aHUKJIAHTaH,
y0y TaXJIUUTAPHUHT UIIOHWIMIUK napakacu 99% HU TalIKuiI STraH.

1,70% rymycnu tynpokiaapuuar ['XII[T Ounan wudmocianran BapHaHT
TYNPOKJAPUIAH OJIMHTAH XOCWIJIOPJIUKHUHT HWINOHWIMIMK aapaxacu 95% Hu,
XpoM Ba HHKeEM BapuaHiapaa sca 99% wHu Ttamkun staud. by Tynpok
TapKUOUAaru TrymMyc MUKIOpPUHHM HGIOCTAHUII Japa)KaCUHU KaMaWTUPUILN
MYMKUAHIUTHHY Kypcataau. ['ymyc muxkaopu 0,85% Oynran cyropuiiaurad TUITHK
6y3 Tynpoknapauar ' XI[" 6mnan udnocianrad BapuaHTHAaH OUPUHYN MYyAIaTa
OJIMHTaH XOCWJIHUHT TyMycC OwmiaH y3apo koppensiunoH Oormukmuru r=0,72 Hu;
xpomaa 1=0,78 wm; wukenma r=0,88 wm Ttamkwn ostran, 1,70% rymycnu
Tynpokjgapaa Oy kypcarrmaiap wmoc paBumpaa 0,65; 0,74; 0,76 oskannuru
anukiadau. 0,85% rymycnu X' 6mman udriocnanrad Tympokjaapra y4YUHYA
MyJJaT/aa dKWITaH YCHUMIIMKIapaa Koppeiasuuon oormukiauk r=0,78 ra, xpomua
r=0,70 ra, nukenna r=0,79 ra tenr 6ynub, 6apya TOKCUK MyXuTJIap/ia TYMYCHUHT
XOCHJI OMJIaH KOPPEJSIMOH OOFIMKJIUTH Oopacuaaru (papKHUHT KaMaWTaHJIUTHHU
KypcaTau.

[ynpait kuinb, 3axapau OOcUM oOcTHUla OYJraH o3uKa Mojjajapu
CTUIIIMANINTaH TYMPOKJIAPHUHT arpoOKUMEBHHA XOCCAaJapWHM HaMJIUK Ba XaBO
aIMalIMHYBUHK YyIIIa0 TypraH Xojja TYyNpoKjaapra jam Oepulll, BaKTH-BaKTH
omnan 15-20 1/ra mukmopuaa Oapriap, EMFUp YyBaldaHIJIApH COJHO SXIIMIIAII
mymkuH. ['yaram 20 1/ra Ba Ouorymycuu 20-30 T/ra Mukgopuaa OepHIl OpKalv
XJIOPOPTaHUK TECTUIUUTAPHUHT KOJAUK MUKIOPJIAPUHU Ba OFUP METAJUIAPHUHT
3axapiaM TabCUPUHM KaMmaTupuil MyMKuH. Opranuk yruTiaap ¢GoHHIA
YTJIEPOTHUHT a30Tra HUCOATH aH4ya KeHTasAu, TyMyc cudaTy sXIuIaHaIn.

XVYJOCA

1. Ypranunran Tynpokiap rymyc Mukaopusuar (1,02%) mactimru Gunan
XapakTepjaHaau, KyhWu Kariamiapaa sca rymyc mMukaopu 0,45% raua eraaw.
VYraepoauunr azotra Hucbatu C:N O6y3 Tynpoknapnaa 4,8-5,6 raua, 6y3-yTioKu
Tynpokiapaa 5,3-6,4 rada, VTIOKU-aJUTIOBHAN Tymnpokiapaa sca 5,1-59 raua
y3rapaiu.

2. OCKUJIaH CYFOpWJIQJUraH TUIUK OY3 TymnpokJapaa xapakaTdaH a3oT
mukaopu 40,7 Mr/kr HU; o4 Tyciau OYy3 tymnpokiaapaa — 50,1 Mr/kr HM TaIkui
sTanu; OY3-YTIOKM Tympokiap a3oT OwWwiaH >KyAa IOKOpH TabMHHJIAHTaH
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(52,1-61,7 wmr/kr); YTIOKH-aJUTIOBHAN TYMPOKJIAp 3ca KyAa KaM TabMUHIIAHTaH
(12,6 wmr/kr). by3 Tympokiap XapakatdaH Qochop OwmimaH IKyda Kam
TabMUHJIAHTAH. DCKUJAH CYFOPWIAIUTaH TUIUK OY3 TYyNpOKJIApHUHT XalJ0B Ba
XahI0B OCTH KaTiaamiapuaa Xapakatdad kanuii Mukaopu 80-108 mr/kr HU Tamikui
3Trad, Oy TabMUHJIAHUII Aapa)xxacu Oyinua KaM Ba >KyJa KaM TabMUHJIAHMII
TypyXxura KApajiu.

3. Camapkana Ba Cypxonaap€ BWIOSTIapuJa HUKEN Oapua YpraHWiIraH
TYHPOKJIapAa aHUKJIAHTaH OyJInO, YHUHI MUKIOPU pyXcaT 3TUJITaH MUKIOpPJIapAaH
4-5 6Gapobap IoKopu. E3 MaBcymmma TyNpoKJIapHH CYFOPHIN HATHXKAcHIa
HUKEJIHUHI XapakaTyaH MIAKIUIAPUHU CYFOPUII CyBJapH OWJIAH TYNPOKJIAPHUHT
KyHu KaTliamjapura KY4ullld Ky3aTWiaau, 11y cabaliau TympOKIapHUHT YCTKH,
XalIoB KaTiiaMHJa y KaM MUKIopiapaa ydpaiau. Kysra kennd HuKen Ba XpoM
MUKJIOPJIAPUHUHT KECKUH Nacailnd KeTUIIN Ky3aTHIIA]IH.

4. MeTajulapHUHT yMYMHH MUKIOPJIApUHU KyWuaaru macain® OopyBuu
KaTop Gyitnua Tymmanumm kysatuian: Pb>Cr>Ni>Cd. Yprauuiran TynpokiapHu
ofup Metayap (KYpFOIIMH, HUKEN, XpoM) OuiaaH UQIIOCIaHUIIM aHUKJIAHTaH Ba
OFMp METAJUIAPHM KUYUK OMOJIOTHK ailllaHMara KyIIWJIWIIN, OYHUHT TYIPOKJIap
XOJIaTura cajiouilt TabCcup KYpcaTUIIN UCOOTIaHTaH.

5. XOllnapHuHT TYOpoK KecuMHU OYiiiad XapakaTlaHWUIIM Ba YJIapHUHT
Kyhu karminamiapaa 1-3 POM raua tymmanumm kysatwirad. Ep yctu Ba cuzor
cyBiapuaa €3 oislapuia 3axapiau KAMEBUN OMpHKMallap aHUKJIaHMaraH, 0axop
MaBcyMujJia yaapHUHT Mukaopu POMpan 4 OapoOap rokopu. bapua ypranunran
yenwmimknapaa  ['XIDT HuHr y  wu3oMmepu anukianrad. llectunmanapHu
TYNPOKJAPHUHT KyWHM KaTiamijiapuaa, €p YCTH Ba CHU30T CYBJIApU TapKuOuaa
yuypami Ba TymiaHumu XOIDUtapHUHr TyNpOKJIapHU YCTKH, WIAU3 TU3UMH
KOWIAIraH KaTIaMJIApUIArd 3aXUpPAacHHU JOMMHM TYJNAMPAOA Ba YCUMIIMK
MaxCyJOTIapuHU UIoCcTanu.

6. Tympoxkmnapra 3axapiiu OOCUMHUHT TabCUpP JapakacH Ba TOKCUKAHTIIAPHU
TYNPOKJAPHUHT arpoKUMEBUN Ba OHMOJOTHUK XYyCyCHSTIapura KyJIaHuIaéTraH
KOMITOHCHTJIApDHUHT  cH(aTHHU OCNTHIAIIHUHT aHWUK XUcoOJamr — acocuja
u(dIociaHraH Ba «Ky4CH3JallllaH» TYNPOKJIAPHUHT  YHYMJOPJWTHMHU  Ba
MYXUTHHHT 9KOJIOTUK MYyBO3aHATHHU KalTa TUKJIANTHUHT OMOJIOTUK TEXHOJIOTHUSCH
TaKOMUJUIAIITUPUIIIN.

7.Orup MeTalylap Ba XJIOPOPraHMK MECTULMAJAPHUHT TYyNpoKJapra
3axapiad  TabCUPU  TYMYC  MHUKIAOpPM  OWJlaH  ce3wiapiad  Japaxajia
MyBoO3aHaTiHamITupwiaad. bupok, CypXoHHapé BWIOATUHUHT TOXUKHCTOH
amtomuH kommnanusicu (TAJIKO) HUHT 3axapiiv TabCUPHUTa yuparaH TyInpoKiIapuaa
KaTTa MUKAOPAArd TNOJUTIOTAHTIAPHUHT  OUprajukaard cajOuil  TabCcUpU
HaTWXKacuaa ymoy xapakaTiaHWII >KaJlajdpoK Kedaau. 3axapiii OupUKMalapHUHT
IOKOpU caniOuii OocuMHTra ydpamaran TYIOPOKJIap 95Ca TMECTUIMIJAPHU TYypiH
Oupukmanapja ynuwiad KOJIUII XaMmJa YCUMIIMKIIapra YTUIIWra Wy KyMaciauKKa
koaup. Japaxtnap (€HFOK, TyT) NECTULHJIAPHA TYNPOK KECUMUHUHI KyWH
KaTjJaMJIapuIaH OJIMIIra Ba yJIapHU Oapr Xa3oHU OWJIaH TYNPOKJIAPHUHT IOKOPH
KaTjamyiapura eTKa3uiira KOJUpIUruHA HHOOATra OJIUII JIO3UM.
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8.'ymyc wmuxgopu 0,85% Oynran cyropunaaurad TUIUK — OY3
tynpokiaapHuHr ['XI[T Ounan udaocnaHnrad BapuaHTHAAH OWPHUHYM MY/AJaTna
OJIMHTaH XOCWJIHMHT TyMycC OWJIaH Yy3apo KOppensaiuoH Oornukiaurd =0,72 Hu;
xpomaa 1=0,78 nu; nwkenga r=0,88 uHm Tamkwn »3trad, 1,70% rymycnu
Tynpokiapaa Oy kypcarruwiap Mmoc pasumiga 0,65; 0,74; 0,76 skannuru
anukmanau. 0,85% rymycnu XL Owran udiaociaHran Tynpokjapra y4YWHUYU
MyJIJaTaa SKWIraH YCUMIMKIap/aa koppensiuon oormukiauk r=0,78 ra, xpomua
r=0,70 ra, aukenna r=0,79 ra Tenr 6ynub, 6apua TOKCUK MyXHTIap/a T'yMYCHUHT
XOCHJI OMJIaH KOPPEJSIMOH OOFIMKJIUTH Opacuaard (papKHUHT KaMaWTaHIUTHHU
KypcaTau.

9. DckupaH cCyropujaJUraH TUMUAK OY3 TympoKJIap MHCOIWIA HILIA0
YUKWITaH «TeXHOJIOrus» nana mapoutuaa CypxoHpapé BunosTuHHUHT Capuocué
Ba Y3yH TyMaHJQpUHUHT HQIIOCIAHTaH TYNPOKJIApHa CUHOBIAH YTKAa3WJITaH.
HNana Ttaxpubanapy Takiud KWIMHAETTAH «TEXHOJOTHUS»HUHT aH4ya OKOpHU
caMapaJIopJINTUHU KYpPCATIH.

10. YOy TexHONOTusl TYIPOKJIAPHUHT aCOCUN IKOJIOTHK (YyHKIUsUIIApUIaH
Oupu OYnraH YCUMIMK XOCWIJOPJIUTHH TabMHHIANI Ba aTpod MYXUTHHHT
SKOJIOTUK XOJATHHA MYBO3AaHATJIAIIHA WYKOTHUINMWIA My KyHMaclIWK MakKcaauja
UNUIad YUKWITaH. YHYMIOPJIUTUH WYKOTraH TYNPOKJIAPHU, arpOTEXHUK
TagoupIap KyJuiam xamja TyIpoKJapra y3-y3uHU cakjail Ba Y3-Y3MHM To3ajalll
XyCYCUSITHHUA  KallTapuimira Koaup  OyiaraH  TynopokK  30odayHacu  Ba
MUKpO(DIOpacuHU KailTa TUKIAI WY OWiaH, «JaBoalDy JIO3UM.

11. Yaympopnuru mnacaiirad, 3KOJOTMK XOJaTH €MOHJAIraH, KUIUIOK
Xykamuruaa (polganaHuwIMalIMrad epjap YHYMAOPJIMIMHM THUKIAIl y4yH
OMOJIOTUK peMeauanus YCyJUIapuHU KyJulaml JIo3uM. byHAall Talnuianauk
EpPJIAPHUHT DKOJIOTUK XOJIATUHM THUKJIAIL, YHYMJOPJUTMHU OIIUPHUIL YUIyH
2 Bereranus JaBOMHJA OYIII KYHHUII, TOMMHUM HAMJIMK Ba FOBaK XOJaTaa CakJjall
JIO3UM.

12. FOxopu rymycinu TymnpoKJapAa TMapyajoBUd MHKPOOPTaHU3MIIAPHU
KYJUTalll, KUIUIOK XY>KaJduK SKUHJAPUIAH IOKOpU Ba CU(DATIU XOCWIJ OJIMINTa
€pnam OepyBUH, ¥3-Y3UHHM OOIIKAPYBYM Ba Y3-Y3UMHHU TO3aJIOBYM TU3UMHU SIPATHUII
WMKOHMHHM  Oepamu.  3axapid  KUMEBUM  OMpPUKMalapHU  MMapYyaJoOBYU
MUKPOOPTAaHU3MIIAp IITAMMIIAPUHU QXKPATHUIN, OPTaHUK VYFUTIAP KYJUIAITHUHT
MyBO3aHaTJallraH TU3UMHUAaH GoiganaHuIl, TyNpoK TU3UMHUAAru 0apya TypJaru
MUKpPOOpraHU3MJIap OroMaccacuHu OILLIUPUII opKaJiu TYHPOKJIapHU
udocIaHTUPyBUYMIApIaH To3alaml MyMKUH. TynpokHu ¢daon GpepmeHTiaap OuiiaH
OOMUTHUIL, TYOPOK O3MKa PEKUMHHM MYyBO3aHATIA0, 3axapiu OuWpUKMalapHU
Kancyjajiapaa OepKUTHIIra KOIUp Oyiaran TYNpOK yMypTKacuzjiapu Ba
MHUKpPOOpraHU3MJIap TOKCUKAaHTIapHU KaMaluIMaa uxxoouit camapa 6epaau.
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HAYYHBIN COBET 14.07.2016. Qx/B.24.01 IIPU HAYYHO-
NCCIEAOBATEJIBCKOM UHCTUTYTE CEJIEKIIUU,
CEMEHOBO/ICTBA U ATPOTEXHOJIOI'MX BBIPAIIIUBAHUA
XJIOIKA, AHIUKAHCKOM CEJBbCKOXO03SIHCTBEHHOM
NHCTUTYTE U HAYUYHO-UCCJIIEAOBATEJIBCKOM NUHCTUTYTE
MOYBOBEJIEHUS 1 ATPOXUMMHU IO MPUCYKJEHUIO YUEHOM
CTEIIEHU JOKTOPA HAYK

HAYUYHO-UCCJIEJOBATEJLCKUH
NHCTUTYT ITIOYBOBEJIEHUA U ATPOXUMHUHN

KAPUMOB XYCHUJZIMH HAT' UMOBHNY

AT'POIKOJJIOI'MYECKOE COCTOAHHME AHTPOIIOI'EHHO
N3MEHEHHBIX OPOITAEMBIX ITOYB U ITYTHU TOBBIINEHUA
X 1J1oa0roaus

06.01.04—Arpoxumus
(ceTbCKOX035iICTBEHHBIE HAYKH)

ABTOPE®EPAT JJOKTOPCKOM TUCCEPTALIMA

TAIIKEHT - 2016
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4.Qx214
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Odpunuanbubie onnmoHeHTbI:  XommMMoB Papxoa XakuMoBUY
JIOKTOp CenbCKOXO3SIICTBEHHBIX HAYyK, podeccop

TypcyHoB Xam3a XaMmaamMmoBH4
JIoKTOp cenbCKOX03MCTBEHHBIX HAYK, IIpodeccop

Myponos Illyxpatr OaunoBuy
JIOKTOP TEXHUYECKHUM HAYyK

Benymas opranusanusi: TamkeHTCKUi rocyaapCTBEHHBIH arpapHblii YHUBEPCUTET

3amuTa COCTOUTCS « » « » 2016 r. B____ 4acoB Ha 3acejaHUH HAYYHOTO
coeta 14.07.2016.Qx/B.24.01 mnpu HayuHo-uCClIeI0BaTEILCKOM HWHCTUTYTE CEJICKIIHH,
CEeMEHOBO/ICTBA u arpoTeXHOJIOTUU BbIpaIlMBaHUS XJIOTIKA, AHIMKaHCKOM
CEeNTbCKOXO035HICTBEHHOM MHCTUTYTe M HaydHO-HMCCIe10BaTebcKOM HHCTUTYTE TTOYBOBEICHUS U
arpoxumun no azapecy: 111202, Tamkenrtckas oOmacts, KuOpaiickuii paiioH, AKkaBak, Y.
V3IIUTHU, 1. HayuHo-uccnenoBaTelnbCKUN  WHCTUTYT  CEJIEKIIMM, CEMEHOBOJCTBA U
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BBEJIEHUE (AHHOTAnMs TOKTOPCKOI THCCEPTAIIAN)

AKTYaJIbHOCTh M  BOCTPe0OOBAaHHOCTHL TeMbl auccepranuu. Ha
cerogusamauid nedp 11% wm 14,5 mon. KM> OT oO11Iel TUIONIAau TMOBEPXHOCTH
3eMIIM  CUMTAIOTCS OPHTOAHBIME  JUIi  HPOM3BOACTBA'. B pesymbrare
AHTPOIIOTCHHOU JEATEIHFHOCTH B OKpPYKArONTyro cpeny nomanaet 70 500 MiH. TOHH
pPa3JIMYHBIX BEUIECTB, CPEAU KOTOPHIX HEMAIYIO JOJIIO0 3aHUMAIOT SIIOXMMHKATHI.
VYBenuuenne o0bemMa MPOU3BOACTBA MPUBOAUT K 3arps3HEHUIO UX OCTAaTKaMU U
BBIOpOCAMU  OKPY’KAIONIEH MPUPOTHON CpEIbl, aKKyMYJSIHH B OOJBIIHX
KOJIMYECTBaX pa3IMYHbIX XUMUYECKUX COCJIMHCHUN B TMOYBE, U OKAa3bIBaCT
OTPULIATENBHOE BJIUSHHE HAa JKOJOTMYECKOE COCTOSHHE MOYBEHHOTO ITOKPOBA.
[IpuopuTeTHBIMU 3aa4aMu JJisI OOECIICYEHHS] HACEJICHHS IKOJIOTHYECKU YUCTOU
NPOAYKIUEN SIBISIOTCS OYHMILECHHE IMOYB, a TAKXKE YBEIWYECHHE YPOKAUHOCTH U
KAueCcTBa CEIbXO03KYJbTYP.

B pecnybOnuke mpoBOASATCA IIMPOKOMACHITAOHBIE arpOTEXHUYECKHE,
AKOJIOTUYECKHE U METMOPATUBHBIC MEPOIIPUSATHS, HAIPABJICHHbIE HA 00ECTIeueHre
NOTPEOHOCTH HACEJIEHHWS Ha DKOJOTUYECKU YHUCTYIO MPOIYKIMIO, d(PPeKTuBHOE
HCIIOJIb30BaHUE OpOIIAEMbIX 3eMelb, yIIy4IIeHUe MeJIMOPaTUBHO-
arpOXMMUYECKOTO COCTOSIHMSI TOYB, a TAaKXE COXPAHCHHE W YBEJIMYCHHE HX
I0JA0poAus. 3a CUeT CHHXKEHMSI KOJMYECTBA OCTAaTOYHBIX SAOXHMMHKATOB
AKKyYMYJIMPYIOIIMXCS B TIOYBE  YJIYYIIAE€TCd  KauyeCTBO  MPOU3BOJUMOMN
CEJIbCKOXO03SIMCTBEHHON MPOIYKIINH.

OrnpeneneHre KOJIMYECTBA TSKEIBIX METAUIOB U TECTUILIHUJIOB C YYETOM
HaJU4usl TSOKENBIX METaUIOB B MAaTEPUHCKOW MOpPOAE MOYB, MX BIMSAHUS Ha
IPOLIeCC MPOTEKAIOIINMA B MOYBAX, AKKYMYJISIITUM TOKCUKAHTOB 10 MPOMUITIO TIOYB,
BIIMAHUS TOKCUKAHTOB Ha arpoXMMHYECKOE COCTOSHHE II0YB M KPYrOBOPOT
OCTaTOYHBIX KOJIMYECTB XJIOPOPTraHUYECKUX MECTULINIOB YEPE3 IPYHTOBBIE BObI,
U3YYCHUE IUHAMUKH MUTPAMA TOKCHUYHBIX BEIIECTB MO TPOPUUYECKON IIenu
II0YBA-BOAA-PACTCHHS] CUMTAETCS AaKTyalbHOM 3amadei. Ilpm omnpenenenun
BJIMSHUS TOKCUYHOTO TPECCHHTa Ha TMOYBEHHBIE MPOIECCh, B YACTHOCTH Ha
dbopmupoBaHue rymyca 4epe3 300(hayHy U MHKPOOPTaHU3MBI, a TaKXKe BIIMSHUS
TOKCUYHOCTH Ha arpoXuMHUYecKue U  OHOJIOTMYECKHE CBONCTBA  IOYB,
YCOBEPIICHCTBOBaHNE OUOJOTUUECKON TEXHOJIOTUU BOCCTAHOBJIECHUS TLIOOPO NS
3arpsS3HEHHBIX M OCJIA0JICHHBIX IMOYB M JKOJIOTHYECKOTO pPaBHOBECHS CpeIbl Ha
OCHOBE TOYHOTO pacueTa MPUMEHSIEMbIX KOMIOHEHTOB UMEET BaKHOE 3HAUCHHUE.

JlaHHOE THCCepTallMOHHOE UCCIICIOBAHUE B ONPEICICHHON CTETIEHU CITY>KHUT
BBITIOJIHEHUIO 337124, TIPETYCMOTPEHHBIX B TOCTaHOBIeHUAX Kabnnera MuHucTpos
Pecniyommuku Y30exuctan 3a No292 ot 31 oktsa6ps 2011 roma «O6 yTBepKaeHUU
[Iporpammsl I'oCcy1apCTBEHHOTO MOHUTOPHUHTA OKPYKAKOLIEH ITPUPOJHOM CPEAbl B
Pecniyomuke Y36exuctan Ha 2011-2015 romp» u 3a Nel42 ot 27 mas 2013 roga
«O Tlporpamme pAeMCTBUN 1O OXpaHE OKpYXKawIiel cpeasl PecmyOmuku
V30ekuctan Ha 2013-2017 roasl» a Takke B APYIHX HOPMAaTHBHO-IIPABOBBIX
JIOKyMEHTaXx, MPUHSATHIX B JAaHHOU cdepe.

! http://www.ipe.org.cn
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CooTBeTCcTBHE HCCJICeJOBaAaHUA INPUOPUTETHBIM HalpaBJCHUAM
Pa3sBUTUA HAYKM M TEXHOJIOrWii pecnydauku. J[aHHOE ucCCilIeAOBaHUE
BBIIIOJJTHCHO B COOTBCTCTBHH IIPUOPUTCTHOI'O HAIIPABJICHUSA PA3BUTHA HAYKU H
TEXHOJOT UM pGCHy6J'II/IKH V «Cenbckoe XO3HfICTBO, 6I/IOTGXHOHOFI/I51, JKOJIOTHUA U
OXpaHa OKPYKAIOIIEH CPEIbD».

0030p 3apy0eKHBIX HAYYHBIX MCCICJOBAHMHA IO TeMe JMCCePTALUM.
HaquHe HCCIICAOBAHNA II0 OIIPCACIICHHUIO IIOCTYINICHUA U3 6I/IOC(1)€pI>I
3arpASHAIOIMUX TSKCIIBIX MCTAJJIOB BBIACIIKICMAX B aTMOC(bepy, B CUCTCMY IIO4YBa-
BOJA-paCTCHHUA-)KUBOTHBIC W OPraHM3M 4YCJIOBCKA, OCYHICCTBIIAIOTCA B BCAYIIHX
HAaYYHBIX OCHTPAaX U BBICIIHUX O6paBOBaTeJ'II>HBIX YUPCKIACHUAX MHUpPA, B TOM qUCJIC.
“Strayer University (CILIA), World Health Organization (ILIgeiitapust), Institute of
Public and Environmental Affairs, National Center For Biotechnology Information
(Kwurait), University of Cantabria (Mcnanus), Institute of Soil Science and Plant
Growing (ITonsma), Institute International Precious Metals (Hunpepnanmb),
l'ocynapctBennslii arpapubeiii  yHuBepcutretr Poccum umenn K.A.TumupsizeBa
(POCCI/IH), HayTIHO-I/ICCJIeI[OBaTeHBCKI/Iﬁ HHCTHUTYT IIOYBOBCIACHHA KW arpOXuMHHU
(V306ekucran).

B peE3YJIbTaTC IPOBCACHHBIX HAYYHBIX HCCJ’ICI[OB&HI/Iﬁ BO BCCM MHPC IIO
3arpsAI3HCHUIO COCTaBa IIOYB IIOJYYCHBI PsJ HAYYHBIX PE3YJIbTAaTOB, B TOM YHCIIC.
p33pa6OTaHI>I TEXHOJIOTUHU IIO OYHUCTKE ITOYB M BOJA OT TOKCHKAHTOB (Strayer
University, National Center For Biotechnology Information); ycosepmieHcTBOBaHa
TEXHOJIOI'UA 110 HCfITpEU'IPI?;ElL[HH BBI6pOCHBIX YIIIEBOAOPOAHBIX I'a30B, BBIACIIACMBIX
B arMocdepHbiii Bo3ayx (Institute International Precious Metals, Institute of Soil
Science and Plant Growing), pa3paboTaH MeTOA 1O CHHIKCHHIO KOJMYECTBA
TOKCHUKAHTOB U OCTATKOB He(l)TI/I B COCTaBC IMOYB IMPH IMOMOIIW MUKPOOPIraHM3MOB
(World Health Organization, Institute of Public and Environmental Affairs);
IMPUMCHCHBI XHUMHNYCCKHUC, (bI/ISI/I‘-IeCKI/Ie u 61/IOJ'IOFI/ILIGCKI/I€ MCPOIIpUATHUA 110
CHIDKCHHIO MUTpallMM TSDKENIbIX MeTauioB B coctaBe moue (University of
Cantabria, TocymapcTBeHHBIM arpapHblii  yHUBepcuTeT Poccum — uMeHH
K.A.Tumupsizena).

Ha nacTosiimmii 1eHs B MUpPE MO OYUIIEHHUIO MMOYB OT SIOBUTHIX TOKCHYHBIX
BCHICCTB IIO PAAY HPUOPHUTCTHBIX HaHpaBHeHI/Iﬁ MIPOBOAATCA UCCICAOBAHNA, B TOM
yucCJe: OIIPCACICHUC IIPOABHIKCHHA OCTATOYHOI'O KOJIMYCCTBA IIOJUIFOTAHTOB IIO
TpoUyeCcKOoM 1Ilemd B TIOYBEHHOW Cpelie; CO3JaHHE HOBBIX TEXHOJOTUM
HaIpaBJICHHBIX Ha OYMWINCHHUC TOKCHUYHLIX TAXKCEIIBIX MCTAJJIOB B COCTAaBC ITOYBA-
pacTeHuA-BOAa; IIOJYYCHHUC HW PA3SMHOXKCHHUC IMITaMMOB MHUKPOOPTaHU3MOB-
JNECTPYKTOPOB CTOMKUX K TOKCUYHBIM JJIEMEHTAM.

Crenenr wu3yyeHHOcTH mpoOaembl. HayuHble wucciaenoBaHus 1O
AKKYMYJIIOHUN TOKCHUYHO-BBICOKHX KOJIHMYCCTB XHMMHUYCCKHUX BCIHICCTB U MHUI'pAllUA
TSKCIIBIX MCTAJIJIOB B ITOYBAX, H3YYCHHUC OSKOJOTMYCCKOI'O COCTOSHUA IIOYB C
[EJBI0 TIOBBIMICHUS WX TUIoAopoaus, mpoBoauiauck A.O.MambexkapuMoBOH,

2 http//www.strayer.edu/, http://www.ipe.org.cn/
http//www.ncbi.ie/, http//www.ras.ru
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A.A.AuppuanoseiM, II.HypmatoBeim, X.T.PuckumeBoii, X.X.TypcyHOBBIM,
H./IxypaeBoii, P.PuckueBsim, O.D.Dait3ynnacBbIM.

Haydnble paboThl MO HAKOMJICHUIO TSKEIBIX METAUIOB B OPraHU3Me
AKUBOTHBIX TpoBoawinch M.P.3ensnepem, M.X.Xamuaossiv, B.M.MyxTtapoBoii,
A.A.AHIPUAHOBBIM; IO HAKOIUICHUIO TSKEIBIX METAIOB MO MPOQPUII0 TOYB
C.B.Ilnarononoii, C.E.EpodeeBbiM, P.B.I'anuynunbiM, W.E.ABTyXxoBHYOM; 110
npobneme nerpagauuu nouB C.I'.JKemuyXHHOW, MO MHrpalud B PACTEHUSIX
1HO.B.AnekceeBbIM; 0 MUKPOOPTaHU3MaM-I€CTPYKTOpPaM CTOMKUM K TOKCHYHBIM
BENIECTBaM [.®.I"ay3e, T.I1.ITpeoOpaskeHCKOMH, M.A.CMEIIHUKOBOH,
A.A.TepexoBoit,  T.E.MakcumoBO#, 1O  BIMSHUIO  TOKCUKAaHTOB  Ha
arpoxumuueckoe  cocrosHue nouB  H.M.Kpacnoson, A.B.EBpenHOBOH,
A.A.KypmanOaeBbIM.

B nmocnennuwe rompl B pecrmyONMKE BMECTE€ C OINPEACICHHEM IO0YB
3arpsA3HEHHBIX IOJUIFOTAHTAMU ITPOBOJATCA HCCIEAOBaHUS IO CHIKECHHUIO MX
KOJIMYECTBA B MIOYBE.

Bmecte ¢ Tem, HaydHbIE MCCIECIOBAaHUS IO OINPEACICHUI0 KOJIMYECTBA
TSDKEJIBIX METAUIOB B COCTAaBE IOYB, BOJ M PACTEHUH, BIMSHUS TOKCHYHBIX
JJIEMEHTOB Ha AarpoOXMMHYECKOE COCTOSIHUE TII0YB, AKKyMYJSILHHM TSDKEIBIX
META/VIOB B IIOYBEHHBIX YaCTHLAX, CHIKEHUIO TOKCHYHBIX JJEMEHTOB, I10
OIIPE/ICNICHUIO U PEKYJIbTUBALUN COPOCHBIX, OCIA0JIEHHBIX 3€MEJIb, BBILICAIINX U3
CeNbX03000p0Ta, BCJIEACTBUE YBEIMYECHHS TOKCUYHOCTH, HE NPOBOIAWINCH B
JOJIKHBIX KOJTMYECTBAX.

CBsi3p JAuccepTanMym ¢ HAYYHO-MCCJIeA0BATEIbCKMMH padoTraMu
OPraHM3alMu, I/ie NPOBeJAeHbI HCCIIeI0OBAHNS 110 TeMe JUCCePTALMH.

JluccepTallMOHHOE HCCIIEJOBAHUE BBIMOJHEHO B paMKaxX IUIaHa HAay4YHO-
MCCJIEI0BATENbCKUX padOT MPUKIAAHBIX MPOEKTOB HaydHo-uccienoBaTenbcKoro
WHCTUTYTA TIOYBOBEJICHUS M arpOXMMHUH MO MPUKIAAHBIM U (yHIaMEHTAIbHBIM
npoektam 1o Temam: 11.1.18 «Tokcukantbl B mOuYBaX, OMOIKOJIOTUYECKOE
COCTOSIHHE 3arpsI3HEHHBIX MOYB, ITyTH CHWKEHUS MOCIEACHCTBUS MOJUIFOTAHTOB Ha
KayecTBO IOYB MW  YUCTOTY OKpykaromied cpeas»  (2003-2005  rr.);
A-7-315 «buUOTeOXUMHUYECKOE COCTOSSHME U JKOJOTWYECKHE (DYHKIIMU TIOUB
aHTPOMNOTeHHO M3MEHEHHBIX JaHamadToB. [Ipenensl ycTOWYMBOCTH OpOIIAEMbIX
noyB K TOoKcuuHOMY BoszaeictBuio» (2006-2008 rr.); A-7-051 «Ilowmck myTteit
NOBBIIICHUS YCTOMYMBOCTH OpPOIIAEMBIX IIOYB K TOKCHYHOMY BO3ACHCTBUIO»
(2009-2011 rr.); A-7-018 «IlomtroTaHTBI B OPOIIAEMBIX [TOYBAX, UX TPAHCIIOPT B
CUCTEeME TMoyBa-Boja-pacteHue. IlyTh TOBBIIEHHS  YCTOWYMBOCTH  IOYB
TOKCHYHOMY BoszzeicTButo» (2012-2014 rr.); @-5-006 «TeopeTrueckue OCHOBBI
NOBBIIICHUS CaMOOYMIIAIONIEH M CaMOCOXPAHSIONIEH CIHOCOOHOCTH OpPOILIAEMBIX
TI0YB, ITOJIBEPIKEHHBIX aHTPONIOICHHOMY 3arpsizHeHuto» (2012-2016 rr.).

Heab uccaenoBaHusi SIBISETCS ONpPENEIECHUE KOJUYECTBA TOKCHKAHTOB B
OpOIIaEMBbIX MOYBAX, UX BO3JIEHCTBHE HA NIOYBEHHYIO CPENy, HA IKOJIOIMYECKOE U
arpOXMMHUYECKOE COCTOSIHHME IOYB, a TaKXe pa3pabdoTKa IyTell MOBBIIICHUS
CIIOCOOHOCTH MOYB K CAaMOBOCCTaHOBJIEHUIO.
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3amauu ucclieI0OBAHNS:

ONPENEIIUTh KOJUYECTBA TSKEIBIX METAUIOB W TMECTULHUIOB, TAKKE HX
BJIMSIHUS HA TTOYBEHHBIE MTPOLECCHI;

U3YYHUTh POJBMKEHNE TOKCUUHBIX BEUIECTB MO Tpoduueckoii nenu (moypa-
BOJa-pacTeHus);

ONPENEIIUTh BIUSHAE TOKCUKAHTOB HA arpOXUMHUYECKOE COCTOSIHUE TTOYB;

OLICHUTh HAJIMYUE TSKEIBIX METAIOB B MAaTEPUHCKOW IMOPOJE MOYB U UX
COOTHOUIIEHHS] B MAaTEPUHCKOU MMOPOJE;

ONPEAECTUTh AKKYMYJIALMIO TOKCUYHBIX TSKEJIBIX METAJJIOB U MECTULIUIOB B
[0YBaX MOJABEPKEHHBIX TEXHOTCHHOMY BO3JICHCTBUIO;

ONPEAECTUTh AKKYMYJISIIHUIO TSKENBIX METAUIOB B MOYBEHHOM MOKPOBE H
MPOABHKEHUE OCTATOYHOTO KOJUYECTBA XJOPOPTaHUYECKUX MECTUIUIOB IO
TpO(UUYECKOM 1IeNHU Yepe3 TPYHTOBBIC BO/IbI;

YCOBEPILICHCTBOBATh TEXHOJIOTUIO CHWKECHUS IPOABUKEHUS TOKCUYHBIX
BEIIECTB B [MOYBAX U YBEIMYCHUS CIOCOOHOCTH MOYB K CAMOOYMILIEHUIO.

O0bekTOM HCCJIeIOBAHUM SBISIOTCS OPOIIAEMbIE THUIMYHBIE M CBETJIBIE
CEPO3EMBI, CEPO3EMHO-IIYTOBBIE, JIYTOBO-AJUIFOBUAJIBHBIE ITOUBBI PACIPOCTPAHEHHBIE
B YpryrckoMm, [lactmapramckom, MWmreixanckom u  Haprakickom —paiioHax
CamapkaHJIckoil 0071acTH, OpOIIaeMble TUIIMYHBIE CEPO3EMBI M TaKbIPHBIC MOYBBHI
CypxaHJapbUHCKOM 007acTH.

IIpeanMer wuccaeg0BaHUSA COCTABJISICT OpPOIIAEMbBIE MOYBBI, BOJBI H
pacTeHus, TMHUTATEIbHbIE BEIIECTBA, NECTHUUUIABI MW  TSHKEIbIE  METaJlIbL,
MHKPOOPTAHU3MBI, IKOJIOTHYECKOE COCTOSIHUE TTOYB.

Metoabl ucciaenoBanus. lcciegoBaHusi MNPOBOJWINCH B TMOJIEBBIX U
JTa00OpaTOPHBIX  YCIOBUSIX. B HHUX HCMOJB30BaIUCh (PUBHOJOTHYECKUE U
MUKPOOHOJIOTUUECKHNE METObl HA OCHOBE METOJIMUYECKUX PYKOBOJICTB TaKUX Kak
«MeTtoapl  arpOXMMHMYECKHX  AaHAJIU30B TMOYB H  pacTeHui», «MeTtobl
arpoU3NYEeCKuX HCCIeI0oBaHUN», «MeToabl TPOBEACHHS TIOJIEBBIX OIBITOBY.
I'ymyc ompenensics mo merony Tropuna, a3oT 1o Keenpaanto, BamoBbie (HOpMbI
docdopa no meroxy ['mH30ypra, kamuit mo meroxy CMHUTTA, MOABUKHBIE (OPMBI
HUTPATHOTO a30Ta MOHOCEJIEKTUBHBIM METOJO0M, AMMOHUMHBIN a30T C PEaKTUBOM
Heccnepa, ®ochop mno meronqy MauuruHa, Kaauidi METOJAOM IIJITAMEHHO-
dboToMeTpudeckoit xpoMarorpadun, THKEIbIE METaTbl aTOMHO-a0COPOIIMOHHBIM
MeToioM Ha anmapate AAS, mecTuuuabl B KUJIKOM TE€KCAaHOBOM Cpele Ha
anmapare  Macc-xpomatorpod),  TPYIIBl  MHUKPOOPTAaHM3MOB  METOJIOM
KpacunbaukoBa, ['ay3e, MUKpPOBEre€TallMOHHBIA ONBIT « MUHUATIOPY» MPOBOIMUIICS
metonoM Helibayspa B moaudukaiuu ['onoakosckoil. CtaTuctuueckas oopadoTka
MOJIYYEHHBIX JaHHBIX TMPOBOAWIACHE HAa KOMIIBIOTEpHON mporpamme «Microsoft
Excel», a taxxke meromom H.A.Ilmoxmuckoro, A.B.CoxonoBa, I'.®.JlakuHa mn
Bb.A.locniexoBa.

HayuyHast HOBU3HA UCCJIEOBAHMS 3aKJII0YAETCS B CIEAYIOLIEM:

BIIEPBBIC  OMpPEAEIICHO W3MEHEHUE KOJWYECTBA TMOJBWIKHBIX  (opM
TOKCUYHBIX BEIIECTB B COCTABE MTOYB B BEr€TALIMOHHBIN MEPHUOJ U UX BXOXKJICHUE B
OHMOJOTHYECKH KPyTOBOPOT;
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JI0OKa3aHa CBSI3b AKKYMYJSIIIMA TOKCHYHBIX 3JIEMEHTOB B Tpo(duiie moyB ¢
MEXaHUYECKUM COCTAaBOM IOYB;

OTpeJIETICHO MPEBbIIICHUE MpenenbHO-10mycTUMbIX KoHueHtpanui (I11K)
OCTAaTOYHBIMH KOJHMYECTBAMH XJIOPOPTaHUYECKUX TMECTULUUIAOB B IOYBEHHBIX
FOPU30HTAX, TPAHUYAIUX C 3€PKAJTIOM TPYHTOBBIX BOJ, B TPYHTOBBIX,
apTE3UAaHCKUX, MHUTHEBBIX BOJAX, B CEJIbX03 KYyJIbTypaX — XJIOMYAaTHUKE U B
KYJIbTYypaX BXOJAIINX B KOMIUIEKC XJIOMYATHUKA;

ONpe/ieJieHa 3aBUCUMOCTh TOKCHUYHO BBICOKMX KOJHYECTB  TSXKEIIBIX
METAJLJIOB U MECTUIIMAOB OT TYMYCHOTO COCTOSIHUSI TIOYB;

pa3paboTaHbl METOJbl TOBBIIICHHUS CaMO3AIIUTHBIX W CaMOOYHUIIAOIINX
GYHKIIUKA TIOYB MPU TMOMOIIA MHUKPOOPTaHWU3MOB, 300(hayHbI U OPTaHUYECKUX
BEIIECTB C 1IE€JbI0 CHWIKECHHUSI BO3JICUCTBUS TOKCHYHO-BBICOKHMX KOJUYECTB
TSKEJIBIX METAJIOB.

IIpakTnyeckne pe3yabTaThbl HCCACAOBAHUS 3aKIIOYACTCS B CICTYIOLIEM:

TEXHOJIOTUS TIOBBIIICHUSI CIOCOOHOCTH TOYB K CAaMOBOCCTAHOBJICHUIO U
CaMOOYHIIECHUIO OCYIIECTBIIach B JIabopaTopHBIX ycioBusx. B mporecce
UCIIOJIb30BAHUSl JAHHOM TEXHOJIOTMM HaOJI0aNoCch YIy4dlIEeHHE TyMYCHOTO
COCTOSIHUSI TIOYB, BOCCTAHOBJICHHE TIOYBEHHOW MHKPOQIIOPHI, BMECTE C
YIYYIIEHUEM TMPOLECCOB pACHICIUICHUS W CHUHTE3a, CHUXXEHHE aKTUBHOCTH
BO3JICMCTBUS TOKCHUYHBIX BEIIECTB, MHUTPAlMA CTOMKHUX XJOPOPTAHUYECKUX
MECTUITUIOB,;

YCTAHOBJICHA CBSI3b MEXAY HaJUYUEM U KOJUYECTBOM TSKEIBIX METAJIOB
Ha TEPPUTOPUSX, TJI€ HET MPOMBIIUICHHBIX NPEANPUITHH, C TEHETUUYECKUMHU
CBOMCTBAMU TOYB — HAJUYUEM TSKEJIBIX METa/VIOB B COCTaBE MATEPUHCKOU
MOPO/JIbI, U MEXaHUYECKUM COCTABOM I10YB;

HaOJI0/1aJIOCh BO3MOXKHOE BJIMSIHUE AKTUBHOW JUHAMMYECKOW MUTpAIUu
MOJBIKHBIX (OPM TSDKENBIX METAJIOB B TEPHOJI BEreTalid Ha KadyecTBO U
YPOXKaNHOCTh KYJIbTYD;

YCTAHOBJIEHO, YTO B YCJIOBHSIX TOKCHYHOI'O IMPECCHUHIra, Ha 3arpsA3HEHHBIX
MOYBaX, BO3MOKHOCTb COXPAHEHHUS IKOJOTHYECKON CTaOWUIBLHOCTH IMOYB BHINIC B
BBICOKOT'YMYCHBIX [MOYBAX 10 CPABHEHHIO C MAJIOTYMYCHBIMH MIOYBaMU;

JI0OKA3aHO, YTO OMNpPEACIICHHEe HOPM MPUMEHEHHUS OPraHUYeCKUX YI00peHui
Ha TEXHOTEHHO 3arps3HEHHBIX MMOYBaX, UCIIOIB30BAHUE OJTHOTO U3 OMOJIOTHYECKHIX
METOZI0B — (UTOpEeMEeauaAllii JJIsI OYUCTKU TIPU TMOMOIIM PACTCHHUH, C IENbIO
CHIDKCHMS KOJMYECTBA HAKAIUIMBAIOIMIMX  TMOJBIXXKHBIX (OPM  TOKCHYHBIX
AJIEMEHTOB, C Yy4eToM (OpM 3arps3HSIOMIMX TOKCHKAHTOB CIOCOOCTBYET
MOBBIIECHUIO 3(PGEKTUBHOCTH TMOJYUYCHHUS DKOJIOTHYECKHM YHUCTOW MPOAYKIIUU
XJIOTNKA U PACTEHUM BXOJAIIMX B KOMIUIEKC XJIOMYaTHUKA

JlocToBepHOCTH MOJIYYEeHHBbIX pe3yJIbTaToB UCCJIETOBAHMS.
[TonoxutenpHast OLIEHKA, METOAMYECKAs TOCTOBEPHOCTh MPOBEJIEHHBIX MHOTOJIETHUX
MOJIEBBIX W TMPOU3BOACTBEHHBIX SKCIIEPUMEHTOB, CHELHAILHO OPraHU30BaHHOM
anpoOalMOHHOM  KoMHccHed.  YTBepikIeHueM 3(PQGEKTUBHOCTH  pe3yJIbTaTOB
WCCIEAOBAHUM M NPAKTUYECKOM pean3alell UX B NPOU3BOJACTBE CHELUAIHCTAMU
YIOJHOMOYEHHBIX YUPEXKICHUN; -COOTBETCTBUEM METOJIOB HAYUYHBIX MCCIEIOBAHUI
oOlIenpu3HaHHBIM METOAAM, a TaKXKe UX B3aUMOJOIOIHEHUEM; TOYHOCTBIO
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CBEICHWU W IMTAT, NPUBEACHHBIX B aHAIU3E JIMTEPATYPhI, HCIOIH30BAHUEM
CBE/ICHUH, TOJYYEHHBIX M3 aBTOPUTETHBIX HAYYHBIX MyOJUKAUMH U KypHAJIOB, a
TaKKe MyOJMKAUSIMU B aBTOPUTETHBIX 3apyOEKHBIX U B HAYYHO-TIEPUOIUUECKUX
peciyONMKAaHCKUX HayudHbIX KypHanmax, mnpusHaHnHbix BAK mnpu KaOunere
MunuctpoB PecniyOnuku Y30ekucraH.

Hayuynasi u npakTnyeckasi 3Ha4YMMOCTb pPe3yJIbTATOB HCCJe10BaHus. B
pe3yibTaTe TMPOBEJACHHBIX UCCIEIOBAHUM ONMPENENeHO BIMSHUE TOKCHYHBIX
BEIIIECTB Ha arpOXMMHYECKHE CBOMCTBA TOYB, CBSI3b AKKyMYJSIIMA TOKCHUYHBIX
AJIEMEHTOB C MEXaHWYECKUM COCTaBOM TIOYB, HaJIMYUME JUHAMHUKH HX
MPOJABMKECHHS IO CUCTEME MOYBa-BOJA-PACTEHUE U BIMSHHE 3TUX JJEMEHTOB Ha
MUKpPOOMOJIOTUYECKUH cocTaB M 300(ayHy mouB. CHIDKEHHE MHIpaluu
TOKCHYHBIX  JJIEMEHTOB, pa3paboTaHHBIE MEPONPUITHS MO  YIYYIICHHUIO
HKOCHCTEMBI, Ha OCHOBE IIOJIYYCHHOH B3aMMOCBS3M U OINPEACIAIOT HAYIHYIO
3HAYUMOCTh JaHHOU pabOTHI.

A mpakTHyecKas 3HAaYUMOCTh JHMCCEpPTallMd OOBSICHSETCS pa3paboTKoW u
BHEJIPEHUEM B MPOU3BOJICTBO CUCTEMbI HAYYHO OOOCHOBAHHBIX arpOTEXHUYECKHX
MEPONPUATUIA Ha OCHOBE BOCCTAHOBJICHUS arpOXMMHMYECKOTO COCTOSHUSI IOYB,
NyTeM CHIDKEHUS KOJMYECTBA TMPOJBIKEHHUS TOKCHYHBIX SITIOXMMHUKATOB 10
Tpoduyeckol 1enu B  OpoulaeMblX moyBax. W Ha OCHOBE HOBOM
arpoTeXHOJOTHYECKON (OopMyJibl (JIMCTOBOW Omaj + OpraHudeckoe yaoOpeHue +
MOCTOSIHHAS ~ BJIAKHOCTH +  JIOKJIEBBIE HYEPBH +  INTaMMBbl  MECTHBIX
MUKpPOOPTaHW3MOB + COXpaHEHHE IOPHUCTOCTH MOYB + MPUMEHEHHUE METOOB
duTopemMennanm) TMOTYYSHHUS] DKOJOTUYECKHM UHCTOM TIOYBBI, CHIDKEHHUEM
KOJMYECTBA TSKEIbIX METalIOB B COCTaBE IOYB YBEIWYCHHE KOJIUYECTBA
MOYBEHHOTO TyMyca, BOCCTAaHOBJICHHMS KOJM4YeCTBa aszoTa, (ocdopa, xamus,
YMEHBIIICHUEM MUTPAIlUN 3THX TOKCHMKAHTOB B IOYBY-BOIY-PaCTEHUS-)KHUBOTHOE-
OpraHM3M YeJIOBEKa.

Buenpenue pe3yabTaToB uHcciaegoBanusa. Ha ocHOBe mNpOBeNEHHBIX
UCCJIEJOBAaHUN MO YIYYILIEHUIO arpodKOJIOrMUYE€CKOr0 COCTOSIHUS TIOYB Ha MpUMEpE
MIOYB CPEJIHEro TeUEHUsl peKu 3apadIiaH:

Bueapeno na mmomamu 20,0 rekTapoB TrpaHHYalIdX C YHUTApHBIM
noyepuum npeanpustuem «lllypranaedreras» (15 km ot 3aBoaa) (CBUAETEILCTBO
MuHucTepcTBa CEIBLCKOTO W BOJHOTO xo03sKcTBa 33 Ne02/20-3247 ot
07.10.2016 r.). B mpeaBapuTelbHbIX pe3yibTaTaX HCCIEAOBAHMM HaOIIOANOCh
YBEJIMYCHHUE JOIMYCTUMBIX KOHIICHTPAIIMA TaKUX TOKCHYHBIX BEIICCTB KaK, XPOM,
KaJMWUW, HHKEIb, CBHUHEI. BcieacTBue mpuMeHEHUs QGUTOpEeMeInaliOHHbIX
MEPONPHUATHIA HAa OCHOBE AarpoTEXHOJOTHYECKHX (OopMyn  HaOII0AaIoch
YMEHBIIIEHUE KOJIMYECTBA MOJBIDKHBIX (DOPM TSDKETBIX METAJIOB M yIy4IICHHE
arpOXMMHUYECKOTO  COCTOSHUSI  TMO4YB, TMpuOaBKa  ypOXKaWHOCTH  XJIOIKa
Ha 5-6 IIEHTHEPOB € reKTapa, peHTadeIbHOCTh cocTaBuia 22%;

B pesynbrare mpumeHeHUs: IPUHITHIX arpoMeponpustiii Ha 5,0 rekrapax B
depmepckom xossiictBe «Typcynmypoa AOmayxamum» CapuacuiicKoro paiiona
CypxaHaapbUHCKOI 00JaCTH JOCTUTHYTO CHUKEHHE 3arps3HEHHs] IOYB HHUKEJIEM
U XPOMOM TPEAENbHO-IOMYCTUMBIX KOHLIETPALUA, 1 PEHTA0EIbHOCTh COCTaBUIIA
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20% (CBuuerenbcTBO ['ocyaapcTBEHHOr0 KOMHUTETa IO OXpaHE MPUPOIbBI
PecnyOonuku Y306ekuctan 3a Ne06-484 ot 04.11.2016 r.).

AnpofGanusi pe3yJibTAaTOB HCCJIEA0BATEILCKOM PadoTbl. Pe3ynbraTh
7a00paTOPHBIX AHAM30B E€XKEroJIHO anpoOMpoBaUChH KoMuccusmu HayuHo-
UCCIIEN0BATEIbCKOTO MHCTUTYTa MOYBOBeneHUs U arpoxumund u Y3HIILCX u
OLICHUBAJIKMCH TIOJIOKUTEIBHO.

OCHOBHBIE TOJIOKEHUSI PE3YyJIbTATOB HCCIEIOBAHUN, U3JIOKEHHBIX B
JTUCCepTAaMK, OBLUTM JIOJOKEHBI Ha HAyYHO-TIPAKTUYCCKUX KOH(PEPECHIIHUIX,
MPOBEJICHHBIX 3a pyOekoM U B Y30€KHCTaHE, B TOM YHUCJIE: B OTYETHBIX
KOH(pepeHIIUSIX HAYYHBIX COTPYIHWKOB HaydHO-mCCIemnoBaTenhCKOro MHCTHUTYTA
nouBoBeicHHs U arpoxumuu (2005-2015 rr.). A TakkKe y9acTBOBaJ C CTaThbsIMHU U
JOKJIaJlaMi B HAYYHBIX JKypHAJlaXx W PECHyONUKAHCKAX W MEXKIyHApPOIHBIX
HAyYHO-TIPAKTUYCCKUX  KOH(PEPEHIMSAX  MPOBEACHHBIX B  TalIKeHTCKOM
rocynapctBeHHoOM — arpapHoM  yHuBepcutere (Tamkent, 2008), HayuHO-
UCCIICIOBATEILCKOM UHCTUTYTE MuKpoouosioruu (2009, 2012), B DkojoruueckoM
BectHuke (Tamkent, 2011, 2014, 2016), comectHo ¢ Komuterom mo oxpane
npupozabl B TamkeHTckoM opuandeckoM uHCTUTyTe (2014), B PocToBe Ha [loHy
(Poccus, 2014, 2015), AxrtyanbHble mpoOsieMbl coBpeMeHHOW Hayku (Poccus,
2016), Scientific survey (Poccus, 2016).

I[yoankanusi pe3yJbTaToB wuccjaenoBanusi. Ilo Teme auccepranuu
omyOnMKOBaHbl 24 HaydHBIC paOOTHI, B TOM YHCIIC B M3JAHUIX PEKOMEHIYEMBIX
Bricuieit Arrecranmonnoit Komuccueit Pecniyonuku Y30ekuctan st myOJIMKaiuii
OCHOBHBIX PE€3yJbTaTOB HCCIACAOBAHWM 1O JOKTOPCKUM JUCCEPTALHIM —
12 crareii, B Tom urciie 10 B PecmyOnukanckux u 2 B 3apyOeKHBIX KypHaIaX.

Crpykrypa n 00bém aucceprauuu. CTpyKTypa AUCCEPTALMUA COCTOUT M3
BBCJICHMSI, TISATH TJIaB, 3aKJIFOUYCHHS, CIMCKA HWCIIOJIh30BAaHHOW JIUTEpPATyphl W
npuioxkeHuit. OobeM qucceptanuu cocrapisier 200 ctpanwil.

OCHOBHOE COJEPKAHUE JUCCEPTALIUUA

B BBemeHMHM O0O0OOCHOBAaHBI aKTYaJbHOCTh W BOCTPEOOBAHHOCTH TEMBbI
MPOBEAEHHBIX UCCienoBanuii. OXxapaKTepu30BaHbI 11€J1b, 3a7a4H, a TAKKE O0OBEKT
U TOpeaMEeT MCCIEAOBAaHWUN, COOTBETCTBHE HCCIIENOBAHUN IPUOPUTETHBIM
HAIpaBJICHUSIM pa3BUTUSL HAayKu U TexHonoruil PecmyOnuku VY30exkuctas,
W3JI0°KEHbI Hay4yHass HOBHM3HA M NPAKTUYECKUE PpE3yJbTaThl HCCIEAOBaHMUS,
PacCKpbITBI ~ TEOPETHYECKass W  NPAKTUYECKas  3HAYUMOCTb  IOJIYYEHHBIX
pe3yJIbTATOB, NAaHbl CBEAECHUS II0 BHEAPEHUIO pPE3YJIbTATOB MCCIEIOBAaHUN B
MPOU3BOJICTBO, TpuBeIeHa uH@opMarusi 00 oOmyOJUKOBAaHHBIX paboTax U
CTPYKTYpE IHUCCEPTALINHU.

B mepBori rTmaBe gucceprammn  «IlyTMm  CHMIKEHMSI HEraTUBHOIO
BO3ACHCTBUA SAOXMMHKATOB M TSKeJIbIX METAJJIOB HA JKOJOIHYecKoe
COCTOSIHME TI0YB H KAa4eCcTBO OKpyxkawiuei cpeabl (0030p Hay4yHOH
JIUTEPaTypbl)» TOAPOOHO OCBEIIECHbl PEe3YyJbTaThl HCCIAEAOBAHUN M aHAIU3BI
OTEYECTBEHHOW U 3apyO0eXHOW HaydyHOW JsmTeparyphl. HMcxoms wu3 uenei
WCCIIENOBAHUM TPUBEIACHBl JAHHBIE YYEHBIX O TOKCHYHOM BO3JEUCTBHH
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MMEIOIINXCS TSKEJIBIX METaJUIOB M OCTATOYHOTO KOJIMYECTBA XJIOPOPTAHUUECKHIX
NECTUIUIOB, UX MHUTPAIlMU, BO3JICUCTBHUS HA arpOXMMHUYECKOE COCTOSHHE TIOYB,
HAKOIUJICHUE B TIOYBAX TOKCHKAHTOB, KPOME TOTO H3JI0KEHO HEO0OXOIMMOCTh
IIPOBEJICHUS] HAYYHBIX MCCIEAOBAHUM O PacHpOCTPAaHEHUH TOKCHUYHBIX 3JIEMEHTOB
B [I0YBAX BEPXHET0, CPEAHETO U HUYKHETO TeUeHUs peku 3apadiiaH, IpOoIBUKEHUS
no TpohUYECKON IeNHu, a TaKKE O CO3JaHHBIX Pa3HBIX TEXHOJOTHUAX OYUILIEHUS
TOKCUKAHTOB W3 IOYB PACTEHUSIMH, BMECTE C ITHUM IO pa3pabOTKe KOMILIEKCa
3¢ (PEKTUBHBIX arpOTEXHOJIOTHUECKUX, OMOIOTHUCCKIX MEPOTIPUSTHA.

Bo Bropoii rnaBe «llouBeHHBIe MW KJIHMMAaTH4YeCKHE YCJIOBHUA
Camapkanackoii u CypxaHJaapbUHCKOH o0JacTeid» NpPHUBEACHBI MOYBEHHO-
KIIMMAaTUYECKUE  YCJIOBHS  HMCCIIENOBAHHONW  TEPPUTOPUH,  TEOJOTUUYECKHE,
reoMopdOJIOTHYECKUE, TOYBCHHBIE TIOKPOBHI UM  AHTPOINOTCHHBIE (aKTOPHI
3apadmanckoro oaszuca u Cypxan-Illepabaackoi JOJIHHBI.

Kakx wu3BectHo B cepo3zemHbix mnouBax CamapkaHJCKOHW o0sactu
npeo01a1aoT MbUIEBAThIE YAaCTH, MOKHO KOHCTATUPOBATh, YTO ATO JIOKA3aHO U B
IIPOBEJICHHBIX HCCIEAOBaHUSAX. A HMMEHHO, KpYyMHBbIE TIbUIeBaThie (Gpakiuu
(0,05-0,01 mMm) BO Bcex mcclaeA0BaHHBIX MouBax cocTaBistioT 40-60%, a mecuanbie
dpakuMu TIOYTH HE BCTpPEYAlOTCA. B HOBOOpPOIIAEMBIX CBETJIBIX CEpO3eMax
KpyIHBIE TIbUICBAThIE YacTUIBI H3MeHsroTcs o 26,9-40,9%, a B HWKHHX
ropu3onTax g0 48,0-50,6%. Mexanudeckuii cocTaB o0jerdaercss BHH3 IO
mpodmio. A B CTapOOPONIAEMBIX CEPO3EMHO-IYTOBBIX IMOYBAX MEXaHUYCCKUN
COCTaB IIOYBBI, COOTBETCTBEHHO, cocrtaBiaser 47,0-52,0% u 37,1-39,8%. B
CTapOOpOIIAEMBbIX THIWYHBIX CEpO3eMaxX KPYIIHbIE TbUICBATHIE  YaCTHIIBI
nocturanu 1o 24,4-48,4%, mo MeXaHWUYECKOMY COCTaBY OHH SIBJISIOTCS CpeiaHe- U
TSOKEIBIMA CYTJIMHUCTBIMU. B cTapoopoimaeMbIX JIyroBO-a/UTFOBHATBHBIX MTOYBAX
KPYIHBIX TMBIJICBATHIX YACTHIl MCHBIIIE, HAOI01aeTCS YMEHBIIICHHE UX KOJMYECTBA
10 16,6%.

Opomaembie TunnuHbie cepozembl Cypxan-Illepabanckoro oasuca cpemnne-
U TSDKEJIOCYTJIMHUCTBIC, HWHOTNAa JIETKOCYTJIMHUCThIE. THUMHYHBIE CEPO3EMbl
HE3acoJIeHHbIe, WHOTAa cnabo3acoiieHHble. [lo MeXaHW4YecKoOMy COCTaBy
OpoIlIaeMbI€ CBETIIbIE CEPO3EMbI OTIMYAIOTCS APYr OT napyra: B Kymkypranckom
parioHe JIErKOCYTJIMHMCThIE M mnecdaHsle, B lllypuMHCKOM palioHE — JIETKO H
cpenHecyrnmuHUCThie. OpolllaeMple CBETIBIE CEPO3eMbl M3YUYCHHOW TEPPUTOPUU
cnabo- ¥ cpeHe3acoJICHHBIE.

[To MeXaHMYEeCKOMY COCTaBy CEPO3EMHO-JIyTOBBIE TIIOYBHI JIETKO- U
cpenHecyrmMHUCTBIE. [I0 MEXaHMYEeCKOMY COCTaBY JIYTOBBIE TOYBBHI TSDKEIO-,
CpeIHe- U JIETKO CYTJIMHUCTHIE, MHOT/IA TIECOK MOYBBI, B OCHOBHOM, HE3aCOJICHHBIC,
uHorga  cnabosacosieHHble.  OpoinaeMble  OOJIOTHO-IYTOBbIE  MOYBBI IO
MEXaHUYECKOMY COCTaBYy CPEIHE U TSHKEIOCYTITMHUCTBIC, He3aCOJCHHBIC.

[Ipenropupie W TOATOpPHBIE pPaBHUHBI APUIHOW KIMMATUYECKOW 30HBI
(Camapkanjckass 00J1acTh)  OTJIMYAKOTCS  OT  KJIMMara CTEMHOM  30HBI,
KOHTMHEHTAJIbHOCTBIO UM  HE3aCylUIMBOCThbIO. B 3TOil  30HE KOIMYECTBO
aTMOoc(epHBIX 0CaaKOB B 2-3 pa3a OoJibllle IO CPAaBHEHHUIO CO CTEMHOW 30HOM.
CpexHerogoBasi TemmepaTyp Bosmyxa cocrasmser 13,6-15,1°C, camas BbicOKas
TeMIIepaTypa oTMedaeTcs B Hione mecsie — 26,2-29,6°C, camast HU3Kas B SIHBape
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MeCSIIE —1,8—0,40C, cpeaHeMecsuHas TeMrepaTypa BO3JyXa 3a BereTallMOHHBIN
neprog coctaBisier — 22,8-24,4°C. CpenseromoBsie atMOC(hEpHBIE OCAIKH IO
naHHbIM CaMapKaHACKON METEOCTaHITMU COCTaBisoT 328 cMm. CpemHeMecsyHas
OTHOCHTEINbHAS BIAXKHOCTH BO3/AyXa HaOmomaercs B nepenenax o57/%. Mcnapenue
C TIOBEPXHOCTH TIOYBHI COCTaBIIsIeT 1546 MMm.

Kaumar CypxanaapbuHckoi o0sactu. CpenHssi teMnepaTypa Bo3ayxa B
Cypxan-Illepabanckoii nommue cocramsier 15,9%-18,1°. Cymma sddexTrBHBIX
TEMIIEpaTyp 2700-3100°, o6masi cymMMa TeMmiepaTryp B COJNHEYHbIC JHH paBHA
4700-5700". be3amopo3ubix aHer 266-272. Brimagenue aTMOc(hEpHBIX OCaJIKOB B
TEUEHHUE TOJIa pacIpeIeIeTCss HEPaBHOMEPHO U cocTaBisieT: B Tepmese — 140 mm,
B [llepabame — 194 mm, B Illypun — 265 mm. OTHOCUTENBbHAs BIAXHOCTh B
cpenaem 1o obmactu cocraBimser 30-40%. B meTHuMe MecsIbl OTHOCHUTETbHAS
BIAXXHOCTh cHmWKaerca Ha 18-20%, B 3umHHe wMecsamsl cocraBiasger 62%.
Ucnapenue B 20 pa3 BbIlle MO CPaBHEHUIO ¢ aTMOC(HEPHBIMHU OCATKAMH.

B Ttperbeii rnaBe «OQO0beKTbI W MeETOAbI HCCJIEI0BAHMI» HU3II0XKECHBI
JUTOJIOTO-TEOMOP(IIOTHYECKAs  XapaKTEpPUCTHKA  OTOOpPAaHHOTO  OOBEKTa,
KJIFOUEBBIE yYaCTKH, METOJbl arpOXUMUYECKOro, MHUKPOOHOJOTUYECKOTO U
J1a00paTOPHOTO OIBITOB.

Otob6panbl 4 omnopHbie (KIIOYEBBIE) Y4aCTKU, Ha 4-X aJIMUHUCTPATUBHBIX
palioHax, XapaKTepHbIe A opolaeMoro 3emieaenus CaMapKkaHICKONH 00J1acTu:

3ona tunuyHoro ceposema: 1. XozsiictBo um. MO6H CunHa Ypryrckoro
pationa; 2. Xozsiicteo uM. H.Hapraesa [lactnapramckoro paiiona; 3. Xo03siicTBO
uM. JI.AumnoBa MWMIIThIXaHCKOTO pailoHa; M 30HAa CBETJBIX CEPO3EMOB:
4. XozgiictBo uMm. A.HaBou Hapmaiickoro paiiona. Kpome toro Obutii oTOOpaHbl
TUTIMYHBIE U CBETJbIE CEPO3EMbl, a TakXke TakbIpHble TouBkl CypxaH-
[lepadanckoit noauubl CypxaHaapuHCKON 00JIaCTH.

CxeMa TpOBEICHHSI OIBITOB: B OIBITE HCIIOJIL30BAJIACh HW3MEbUeHHAs
nmouBa d-1 MM, HCIIOJIE30BATUCH MOJIMATHUIICHOBBIC KOPOOKH IrIomanpo S-630 cm?
(mmuaa — 30 oM, mmpuHa — 21 cM, BeicoTa — 15 cM), yBIakHeHHBIE TT0UBBI — 60%
OT TIOJIHOM BiiaroeMkocTu. Bec Bo3aymiHo-cyxoii ouBsl 3000 r. B teuenue 4 ner
B COCyJax TMOJICPKUBANACh TIOCTOSTHHAS BJIAXKHOCTh, TOYBA HAXOJWIAch B
PBIXJIOM COCTOSSHUM (MMUTAIMs IapoBOT0O TIOJIsI), TeMmIeparypa BO3ayXa —
€CTECTBEHHASI.

B yeTrBeproit rnaBe «Pe3yabTarhl HCCJIEI0BAHUIN U3JI0KEHBI HAKOIUJIEHUE
B IOYBaX, BOJAAX M PACTCHHIX KOJHMYECTBA TSDKEIBIX METAUIOB U
XJIOPOPTAaHMYECKUX TIECTHUITUIOB B OPOINAEMBIX IOYBaX OTOOPAaHHBIX OOBEKTOB,
BUJIBI U KOJIMYECTBA TTIOUBCHHBIX MUKPOOPTAHU3MOB.

YcTraHoBneHo, YTO cooTHouieHue yriepona kK azory C:N B opoiraembix
mouBax 3apadIIaHCKOW JOJIMHBI MEHBIIE OT XapaKTePHOU IJII CEPO3EMHBIX TOUYB
BEITUYHUHBI — /-9, a UYMEHHO B OPOIIAEMBIX TUITUYHBIX CEPO3EeMax OH U3MEHSUIICS /10
4,9-6,2, B cBemibix cepo3eMax no 4,8-5,6, B cepo3eMHO-TYyroOBbIX MOYBaX 0
5,3-6,4, a B TyroBO-aJUTIOBHAIBHBIX TIOYBax 10 5,1-5,9.

CognepxaHve TyMyca B TIAXOTHOM TOPU30HTE OpPOIIAEMbIX THUITHMYHBIX
cepo3emoB CypxaHmapbHMHCKOM o0macTu kojeonercs B mnpenenax 1,01-1,39%.
KomuuectBo dochopa B 3tux mnousax coctaBiser 15,0-450 wmr/kr. Cpennee
coJiep>)KaHre MUHEpPaJIbHOTO a3oTa paBHO 6,0-13,8 mr/kr. B maxoTHOM ropuzoHTe
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OpOIIIaeMBbIX CBETJIBIX CEPO3eMOB cojepkaHue rymyca coctaiser 0,9-1,3%,
autpatHoro azora 20,0-28,0 mr/kr, mogsmwkHoTO ocdhopa — 15,0-17,0 mr/kr. B
MMaXOTHOM TOPHU30HTE CEPO3EMHO-TYTOBBIX MOYB COACPIKAHNE TyMyCa COCTaBIISCT
0,81-1,20%. Conmepxanue noctymHoil ¢hopmbl azota B cpeareM coctapisier 20,0-
28,0 mr/kr, hocdopa 15,0-20,0 mr/kr.

CopeprkaHue rymyca B IaXOTHOM CJIO€ OpOIIaeMbIX JYroBbIX mo4yB CypxaH-
[llepadanckoro oasuca cocrapiser 0,84-1,91%. KonnuecTBO MOJBMXHOTO a30Ta
kosneonetcs ot 38,9 no 77,6 mr/kr, dhochopa 17,0-47,0 mr/kr. Copeprkanue rymyca
B [TaXOTHOM TOPHU30HTE OPOIIaeMbIX 00JO0THO-TYTOBBIX MOYB cocTasiset 1,1-1,2%.
KonngectBo momBmwkHoro azora 61,7-79,4 wmr/kr, docdopa 41,0-61,0 mr/kr, a
KOJIMYECTBO MOABMYKHOI'0 Kainus cocrasisteT 88,3-206,6 Mr/kr.

B maxoTHOM clioe CTapoOpoIIaeMbIX THITUYHBIX CEPO3EMOB Y PTryTCKOTO
palioHa HaOMIOAAeTCs CHIDKEHHWE KOJIMYeCcTBa CBHHIIA OT 5,8 Mr/kr, a B
CTapOOPOIIAEMBIX JTyTOBO-CEPO3EMHBIX MMOYBAX €r0 KOJIMYECTBO, YBEIUUYUBASCH OT
6,6 mr/kr mo mpodumo mous, B 50-100 cm cmoe gocturaer 8,9 mr/kr (ITJIK
CBUHIIA B TouBax paBHO 10 mr/kr). B neTHue Mecsibl moABUAKHbBIE (POPMBI CBUHIIA,
KaJIMHsI W XpoMa B T1OYBax He oOHapyxkeHbl, Toibko B 0-30 cm croe
CTapOOPOIIAEMbIX MMOYB OOHAPYKEHO HAKOIUICHHME MOOWJIBHOW (POpMBI HUKEIS B
konuuectBe 15,5 mr/kr (puc.1).

B crapoopomaeMbix TUnNUYHBIX cepo3eMax IlacT-mapramckoro paioHa
KOJIM-4€CTBO CBUHIIA yBenuuu-Baercs ¢ 4,7 g0 8,9 mr/kr, a B HOBO-OpOIIaeMbIX
TUTIMYHBIX cepo3e-Max ¢ 4,7 10 9,2 mr/kr.

B nouBax Hapnalickoro paiioHa HAKOIUIEHHME XpOMa U HHUKENS, TAKXKE KaK U
CBHHIIA, YBEIWYMBAeTCAd BHWU3 10 npodmrro. KommuecTBO Xpoma NpeBBIMIAST
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B 0-30 cM maxoTHOM cCJiO€ CTapOOpOIIAEMbIX THIUYHBIX CEPO3EMOB
Ypryrckoro paiiona (paspe3 1) oOriee KOJIHUECTBO CBHHIIA COCTaBIsAET 5,8 MI/KT,
B 205-250 cm cmoe — 4,6 mr/kr. B HOBoOpoIIaeMbIX THIIMYHBIX CEpO3eMax
[TactnapramMckoro paiioHa OTMEYaeTcsl YBEIMYEHUE KOJIMYeCcTBa CBUHIA IO
12,5 mr/kr ot Bepxuux k 100-130 cM ropusonTy (paspes 12).

KosmuectBo BanoBoro cBuHua B nousax Mmreixanckoro m Hapmaiickoro
paliOHOB HECKOJBKO BBIIIE, M0 CPABHEHHUIO C APYTMMHU HU3YyYEHHBIMU OOBEKTaAMHU.
Tak, B cTapoopolliaeMbIX JIyTOBO-aJUTIOBUAIBHBIX MOYBax (paspe3 25) oTMeueHa
aKKyMyJsinus cBMHLA B 55-145 cm cioe mouB, ero HaumOoOJbLIEE KOJIWYECTBO
oOHapyxeHO Ha riyomHe 55-80 cm (68,0 mr/kr). B HOBOOpOIIaeMbIX CBETIIBIX
cepo3eMax (paspe3 32) ero koimuectBo jgocturaet 39,3-76,0 mr/kr. I1JIK BanoBbix
¢dopMm Hukens coctaiser 2 Mr/kr. Kak BuaHO U3 rpaduka KOJIMYECTBO HUKEIS BO
BCceX M3y4deHHBIX paspesax Bbime [IJIK; B 1 paspeze — 2,7-4,0; B 11 paspese —
3,1-4,25; B 24 paspeze — 3,2-4,65; B 32 paspeze — 3,15-4,35; B 33 paspese
Ha0Ir0AaeTCs aKKyMYJISIUsl BHU3 110 ripoduutio a0 3,15 mr/kr (puc. 2, 3,4 u 5).
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Puc. 2. lunamuka MoOMIbHBIX Gopm Puc. 3. Inunamuka MmoouIbHBIX Gopm
HUKeJIA 32 BereTallHOHHBbIN Nepuos XpoMa 32 BereTalMOHHbIN MepUo/I

B crapooporaeMbIx cepo3eMHO-JIyroBbIX mouBax (9 paspe3) HalOmogacTcs
yBeIUYeHHUE KoaudecTBa Hukenss BHU3 a0 150 cm cnos go 2,4-2,58 mr/kr, 4to
npesbimaet [1JIK. [To manapIM HammMX WCClieOBaHUN HAOMI01aeTCA aKKyMYJISIUS
o0Illero  KOJMYeCTBa METAUIOB MO  CIEAyIoIIeMy  yOBIBAIOMIEMY  pSy:
Pb>Cr>Ni>Cd (puc. 2, 3, 4 u 5).

I[lo JaHHBIM  HCCIIEIOBAaHMM  yCTAaHOBJEHO, YTO aKKyMyJslus |
MPOJIBIDKCHUE 110 MaJIoMy OHOJIOTHYECKOMY KPYTOBOPOTY TSDKEIBIX METalIOB
(CBUHEI], HUKEJb, XpOM) OKa3bIBAET OTPUIIATEIILHOE BO3JICHCTBHE HA COCTOSHUE
MOYB.

B mouBax VYpryrckoro paiioHa, u3-3a ci1ab0oil TEXHOTCHHOW Harpy3Ku
KOJIMYECTBO TSIKEJBIX METAJUIOB PABHO MX KOJMYECTBY B MATEPUHCKOM IMOPOJE.
Ho B mouBax Hapmarickoro, Mmreixanckoro u Ilactmapramckoro panoHOB €
Pa3BUTON MPOMBIIIEHHOCTHIO HAOMI01aeTCAd aKKyMYJISIUSL TSDKEJIbIX METAJUIOB B
OOJBITNX KOJMYECTBAX.
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CBHHIIA 32 BereTAIMOHHBII MepUuo. KaJIMHu4 32 BEr€TAlMOHHBIM NIEPUOJ

Cpennee conmepaHUE HUKENS B OPOCUTEIBHOW, COPOCHOW U TPYHTOBOM
Bojax coctaBisier 0,3 mr/m, uro mpessimaer [IJIK B 3 paza. Ilpoxgsurasice mo
TPOPUUECKON IIeNMM BOJA-PACTEHUSA-KUBOTHOC-YEJIOBEK, OH CIY>KUT MOIIHBIM
OTpULIATEILHBIM  (PAKTOPOM, MPHUBOASIIUM K HAPYHICHUIO HKOJOTHYECKOTO
Oananca.

B crapoopomaembix cBetibix cepo3zemax lllypunmHCKOro panioHa KaamMuu B
cnoe 0-29 cm oOHapyxern B mnpenenax 0,22 MI/KT TIOYBBI, CHIDKAsACh B
noanaxotHom ropusonte (29-78 cm) mo 0,13 mr, a B MmojacCTHJIAIONICH IMOpOJE
(107-165 cm) mo 0,07 mr/kr mouBbl. B JHCTBSAX XJIOMYATHUKA COACPIKUTCS
0,14-0,18 wmr/kr cyxoro Beca, YTO MOXHO CUYHUTaTh HE TIOBBIIICHHOH, €CIH
UCXOAUTH U3 TOTO, 4TO 0,2 MI/KT MpOAyKTa IOMYCKAaeTCs MO0 CAaHUTAPHBIM HOpMaM
(puc. 6).
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Puc. 6. Pacnpeaenenue TM no npodguiiio crapoopomaeMbIX THANHYHBIX CEPO3eMOB, MI/KT
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B crapoopomaembix cBemnbix cepo3eMax Kymkypranckoro pauosna,
cojaepxanne kaamus B 0-35 cm cioe cocrapisier 0,13 MI/KT MOYBBI, B TOPU30HTE
35-60 cm — 0,14, a B Oomee HmxkHUX ciogx — 0,12-0,13 wmr/kr. MoxxHO
KOHCTAaTUPOBAaTh  OTCYTCTBHME  AHTPONOTEHHOTO  NpPHUBHOCA  KaaMHsS B
arposanamadTel 3Toro paiiona. Cojep:kaHue IJIEMEHTA B JIUCThIX XJIOMYAaTHUKA
nocturaer 0,13 Mr/kr cyxoro BemiecTBa. TakuMm o0Opa3om, 0oiiee MOBBIINIEHHOE
collepKaHUEe KaJMHUSI B TOYBAX M PACTUTEIBHOCTH OOHApPY>KEHO B IOYBaX
VY3yHnckoro, Capuocuiickoro u JleHayckoro paiioHOB.

ConepxaHue ero B JIUCThSIX XJIOMMUAaTHHKA BapbUpPYET B Mpefesax
3,0-7,9 wmr/kr cyxoro BemecTBa. JTO IOCTATOYHO OOJIBIIME BEIUYHHBI, TaK
noporosas (enie 0e3BpeHasi) HOpMa XpoMa ISl )KUBBIX OPraHU3MOB YCTAHOBJICHA
B mpenenax 0,25 wMr/kr cyxoro BemecTBa. PacTuTenbHas JIMArHOCTHKA,
MPOBEJICHHAS] HAa XJIOMMYATHUKE CBUJIETEIILCTBYET O MOBBIIMICHHOM COJIEpKAHUU
obrrero kaamus B coctase mcThe (0,31-0,28 mr/kr cyxoro Beca).

WccnenoBanusiMmu, TMPOBEJACHHBIMU B JICTHUM [EpUOA HA  TMOYBax
3apaduianckoro oasuca, 0OHapy>KEHHOE KOJUYECTBO MECTHUIIUIOB HE MPEBBINIACT
JIOIYCTUMBIE HOPMBI WK Haxonarcs Ha ypoBHe u Huxke [IJIK. Bmecte ¢ tem, B
HUKHUX TOPU30HTAX MTOYB, MPUMBIKAIOIIMX K 3€pKay IPYHTOBBIX BOJI, IECTUIUIbI
oOHapykeHbl B koyinuecTBax, npesbimaronux [1JIK B 5-10 pa3. B rpyHTOBOM,
NATHEBOW U appluHOM BoAe HMmrTuxanckoro wu Ilactmapramckoro panoHOB
BCTPEUAIOTCS YYACTKH C MPEBBIIAIOMIMME MPEACTBHO JOMYCTUMbIE KOHIICHTPALIUU
(ITIK) xmopoprannyecknmu necturuaamu a0 0,6 mr/kr. Hanpumep, B maxoTHOM
TOPU30HTE CTApOOPOIIAEMBIX CEPO3EMHO-TYTOBBIX MoUB 00HapyxkeHo 0,072 mr/kr
XOII, a B cimoe 75-150 cM KomM4uecTBO NECTUITUAOB TpeBbIcHi0 0,8 MI/KT TTOYBHI U
cocrasmio 8,0 ITJIK.

B mnpodusie HOBOOpOIIaEMBbIX CEPO3EMHO-IYTOBBIX JIETKOCYTJIMHUCTBIX M
CUJIBHO3aCOJIeHHBIX TIouB [lacTaapraMckoro pailoHa TakKe OTMEUYEHO yBEJIMUYCHUE
OCTaTOYHBIX KOJMYECTB TMECTULUIOB B HIDKHUX TOPU30HTaX IMOYBEHHOTO
npoduiisa, gaxxe Ha riayomHe 160 cM, Ha CThIKE C 3€pKajioM TPYHTOBBIX BOJI
konmdectBo o U Y XTI cocranser mo 0,2 mr/kr mousel. B crmoe 148-200 cm
HOBOOPOIIIAEMbIX TUITMYHBIX CEPO3EMOB, TPAHUYAIIEM C 3€PKAJIOM TPYHTOBBIX BO/I,
omnpeneneHsl octatku Y wuzomepa ['XIHIT B xommuectBe 0,4 wr/kr, Ha
CTapOOPOIIAEMBIX JIyTOBO-AJUTIOBHATBHBIX MOYBax WINIThIXaHCKOTO paiioHa Ha
rpaHuIle C TPYHTOBBIMHU BoAamu nectutinibl Berpevatores a0 0,3-0,2 mr/kr (ITAK
B nouse — 0,1 mr/kr, B Bomax — 0,1 mr/m). B Bojmax Ypryrckoro paiiona cpeausis
apudMeTHYeCKasl BEJIMYMHA COJEPNKAHUSA XJIOPOPTaHUYECKUX TECTUIUIOB B
noJMBHOM Bojie coctamisier 0,3 MrI/J, TPyHTOBas BOJA COJSPKHUT IMECTUIUIBI,
KOJIM4YeCTBO KOTOphIX MpesbimaeT [IJIK B 2 pa3za, apre3nanckue BOJbl 3arpsi3HEHbI
NECTUITUIAMHU BBIIIC JIOMYCTHMBIX BeluduH B 4 paza. B MmTeixanckoM u
HapmnaiickoM paitonax 00Hapy>K€HO TOKCUYHO BBICOKOE KOJIMYECTBO MECTUIIHIOB.

Kpome 53TOoro B XJIONKOBOM BOJIOKHE MPUBE3EHHOTO W3 MITuxaHCKOro
pationa, xommuectBo o I'XII" cocraBmmno 0,6 mr/kr, y I'XUI' — 0,9 mr/kr, B
pacTeHusx Tabaka B3ATbIX U3 8 paspe3a Ypryrckoro paiiona o ['’XII" cocraBuio
0,8 mr/kr, uro npesbimaet 1K B 1,14 pa3 (IIAK 0,7 mr/kr).

N3yueno konmuectBo octatouHblx XOII B TUOMYHBIX cepo3eMax U
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TakpIpHBIX TTouBax CypxaHAapbUHCKOW oOiacTu. VccnemoBaHusMu yCTaHOBIIEHO,
YTO TMOYBbl HU3Y4YaeMbIX pANOHOB 3arps3HEHbl, B OCHOBHOM, OCTaTOYHBIMU
konuyectBamu JIJIT u ero croitkoro meradonuta — JJIE; anbda u ramma I'XIIT
BCTpEYArOTCsl (hparMeHTapHO U B HEOOJBIITUX KOJIUYECTBAX.

B crapoopomaemMbpIX THIMYHBIX cepo3eMax Y3yHckoro paiiona JUJIT
akkymynupoBaH B cioe 0-56 cM, HO TpPHUCYTCTByeT IO BceMy Npoduio B
konuyectBe oT 0,326 1o 0,004 mr/kr. BeTpedaroTcs MacCHBBI ¢ OY€HB BBICOKHUM
colepKaHUEM SIJOXMMHUKaTa, B mpeaenax 9,4-17,6 T1JIK.

Conepxanue ocrarounbix koaudecTB JIJIT B crapoopoiaeMblx TUIUYHBIX
cepozemax Capuocuiickoro paiioHa Bapsupyer B npenenax 4,3-6,2 I1JIK, Camoe
BBICOKOE COJIepKaHUE KCEHOOMOTHMKOB B OpOIIAeMbIX MaccuBax JleHaycKoro
pariona mocturaet 2,6-3,4 IT/IK.

B mnouBax Illypumnckoro u Kymkypranckoro pailoHOB HauOoJIblIee
konnmuectBo XOII cocrasnser 1,4-2,3 TIJIK. Ananu3 BOJ U pacTeHMd TMOKa3al
BBICOKOE KOJIMYECTBO NECTUILIMJIOB B MUTHEBOM U TMOJUBHOW BOAE U MPOAYKIUU
pactenneBojacTBa. KomuectBa nzomepos I'XII" u meraboauToB AT B mucThsax
7036l M XJIOMYAaTHUKA B TUNUYHBIX cepo3emax CypxaHAapbUHCKOW o001acTu
nocturaet 0,01 mr/kr.

Takum o0OpazoM, MOXHO KOHCTAaTUPOBATh, YTO BCE HCCIEAOBAHHBIC MOYBHI
3apadmanckoit  gonmuubl U Cypxan-lllepabaackoro oasuca HCHBITHIBAIOT
3HAQYUTEIBHBI  MPECCHUHT  XJIOPOPTaHMYECKUX  MEeCTUUUI0B.  OcTaTo4yHbIe
KOJINYECTBA XJIOPOPTraHWYECKUX TMECTUIIMIOB OOHAPYKEHBhl BO BCEX MOYBAX H
00BbEKTaxX OKpYXKarollel €€ Ccpellbl, UMEeT MECTO TPAHCHOPT MECTUIUIOB B
CHUCTEMeE MOYBa-BOIa-PACTCHMUS.

Crapoopomraembple  TOYBBI  YPryTCKOTO palloHA W HOBOOPOLIAEMBIE
cepo3eMHbIe MMoYBHI [lacTmapraMckoro pailoHa XapakTepu3yroTcsi 00Jiee BRICOKUM
KOJIMYECTBOM aKTHHOMHIIETOB. VX kommdectBo B 1 r mouBe cocrtasiser or 7,2
n0 8,9 muH. UMCIEHHOCTh aKTMHOMHIIETOB IO/ XJIOMYATHUKOM U JIFOIEPHOU
3HAYUTEIBHO BBIIIE, YEM 10l TOMATAMH.

OTMeueHo, 4YTO B  MOYBaX  oOazWca  MaKCHUMalbHOE  YHUCIIO
aMMOHUGUIIUPYIOMINX OaKTepuil BapbUPYIOT B Mpezaenax ot 2,5 muH. a0 6,0 miH.
OnpeneneHre MHKPOCKOTIMYECKUX TPUOOB TOKA3all0, YTO OHH COCTABJISIIOT
HE3HAUYUTETBHYIO JOJI0 B OOIIEH YUCIEHHOCTH MHKPOOHOTO HACEJEHUs, XOTS B
OT/ICJIbHBIX MOYBEHHBIX 00pa3iax ux KojaudecTBO gocturaeT 20-28 ThIC/T MOYBHI.
[Ipy m3ydeHUH W3MEHEHMs] KOJMYECTBA MHUKPOOPTaHU3MOB HauOoJiee BBICOKOE
KOJMYECTBO aMMOHU(DUIIUPYIONUX OakTepuil OTMEUEHO B YPryrcKOM U
[Tactmapramckom paitonax. Tak, B 1 r Bepxuux 0-20 u 0-30 cM cnoeB mous
VYpryrckoro paiiona ux koiaudectBo coctaniseT ot 3,0 1o 3,3 MiH.

B nsroi rnase «IlyTH y/jaydlieHMsi IKOJIOTHYECKOr0 COCTOSTHUA NOYB»
MPUBEJCHBl JTaHHBIC 10 arpoXUMHUYECKOMY U OHOJIOTHYECKOMY COCTOSTHUIO
3arpsA3HEHHBIX IOYB, a TAaKXK€ HUX BIHUSHUE HA MHKPOOPTraHW3MBI U METOBI
OYHCTKH TMOYB MTyTeM (GUTOPEMETUAIINH.

B naGopatopHOM OmBITE MCHOJB30BaHBI TOYBHI C JABYMSI KOJUYECTBAMU
rymyca. O0pa3npl ObuM OTOOpaHbl ¢ KyKYypy3HOTO MOJS (KOJMYECTBO Tymyca —
0,85%) wu d@pykroBoro caga (kommuecTtBo Trymyca — 1,70%). B mouBax
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KYKYpY3HOTO TOJsI KouuecTBO yrieponaa paBHo — 0,49%, a ¢ppykroBoro cama —
0,98%. B nepBom ciydyae konumdecTBo azota B 1% yriepona paBao — 0,06%, a Bo
BTopom — 0,04% (tabm. 1).

Taoauna 1
KOJ’IH‘ICCTBO IIUTATCJIBbHBLIX BCIIECCTB B OpOIIIaeMbIX THUIINYHBIX cep03eMax
Mecto B3srust | Tymye, Oﬁmneo/g)oprl, Hoanm;:rl;lzrcbopMm,
(0)

00pasuos & N P,Os | K,O | N-NO; | P,Os K,O
Korvovanoe nonel 065 0,026 024 | 1446 175 11.0 3615
YKYPY +0,025 | +0,0008 | £0,0051 | £0,035 | 0,45 +0,35 +12
Ooveronsiii car | 170 0,032 030 | 1.808 | 3025 18.0 3615
py 1 £0,045 | £0,0007 | £0,0075 | £0,037 | +1,02 4045 | +11,8

CooTHomieHue yriepoja K a30Ty B JOTUX [OYBAX COCTABJISIOT
coorBercTBeHHO 18,9 w 30,7, 4YTO CYIIECTBEHHO BBIIIE KOJMYECTB
COOTBETCTBYIOIIIMM THUIIMYHBIM cepo3emaMm 7,9-8,0. OTO CBUIETEIBCTBYET O
PE3KOM yMEHBIIIEHUU OEJIKOBOrO a3oTa B IOYBax, O CJabOM MPOTEKAaHUU
OMOJIOTUYECKOU JIESITEJIbHOCTH B TOYBE W PE3KOM HAPYIIEHUU TE€HETHYECKUX
0COOEHHOCTE! MOYBHI.

KonuyectBo BanmoBbix (opm Qochopa B 3TUX MOYBaX BBICOKOE, a
KOJINYECTBO YCBOsieMbIX (hopM HU3KOEe. KoMM4ecTBO BAJIOBBIX U MOJBMXXHBIX (POpM
KaJIMs B 3TUX TIOYBAX BHICOKOE.

CootHomenue wmukpoduiopsl, pactymeir B KAA u MIIA, sBasercs
roKaszarejeM CKOPOCTH paciiajia OpraHu4YeCKHUX BEIIECTB B MMOUBE (TadI. 2).

Taoauna 2
Kosumn4yecTBo MUKPOQIOPHI B OPOIIAEMbIX THIIMYHBIX CEPO3eMaXx, ThIC./Ta

KonunyectBo | beccnoposbie | CniopoBbie | I'pn0bl | AKTHHOMHUIIETBI Oaurowrpo-
rymyca 0akTepumn O0aktepumn | (Yamek) (KAA) (brter
(Qmodn)
0,85% 1800+60 12+0,38 13+0,4 2200+75 3500116
1,70% 1400+49 10+0,29 100,31 2500478 3000+98

K npumepy, B mouBax c¢ 0,85% oOecne4eHHOCTbIO TYMYCOM CKOpPOCTb
pacrianma opraHudyeckux BemlectB paBHa 1,23%, a B mouBax ¢ 1,70%
00€CTIeYeHHOCTRI0O TYMYCOM CKOpPOCTh pacmana macchl paBHa 1,79%. OcHoBHbIE
TpeOOBaHUS TEXHOJIOTUU: COXPAHEHHE B IOYBE MOPUCTOCTU U BIAKHOCTH B
TeueHue 4 net. B 3TOT mepuoa B MOYBY BHOCSTCS JI0XKIEBbIE YEPBHU U JINCTOBOMU
onaj. B 3TUX yCIOBUSIX B NMOYBE YBEIMYMUBAETCA KOJIMYECTBO T'yMycCa, BAJIOBBIX U
MOABMWXHBIX (GopM a3oTa, ¢dochopa W Kanus, YIYUIIAIOTCS arpoXUMHUYECKUE
cBoricTBa. B mouBax mepBoro Bapuanrta cootHomenune C:N cocraBuio 4,9 u 7,3, a
BO BTOPOM BapuaHTe OH Obul paBeH 5,2 u 8,6. [lonyueHHble pe3ynbTaThl B 00EHX
moyBax OBUIM TIOYTH OJMHAKOBBIMH, M OHU COOTBETCTBYIOT T'€HETHYECKUM
MOKAa3aTeNsIM  CTapOOPOIIAEMBIX THUIIMYHBIX CEPO3eMOB. BO03MOXHO, 4YTO 3a
YeThIpEXJIETHEE IMapoOBaHUE, B PE3YJIbTaT€ COXPAHEHMS BIAXKHOCTU W XOpOIlen
a’pallii CO3/1aJlaCh BO3MOKHOCTH JUISI AKTUBHOM JESATEIBHOCTH MHKPOQIOPHI
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MOYBBI ¥  TPOSBIBSUIACH  CYIIECTBEHHO  IOJOKWUTEIbHBIE HW3MCHCHHS B
AKOJIOTHYECKOM COCTOSTHHH.

B mouBsl ombITa (B CIieIMaNIbHBIE COCYIBI BHECEHA MMOYBA 00bEMOM 3 KT) B
teuenue 4 jer (2003-2006 rr.) B MaxOTHBIHN CIIOM MOYBBI BECHOW M OCEHBIO BHECEH
M3MEJIbUYCHHBIN TUCTOBOM omaja m3 pacuera 60 1/ra. B mabopaTopHBIX yCIOBHIX
MIOCTOSTHHO TIOJIZICPKUBATIOCH TTOPUCTOCTH MOYB. [Ipu 3TOM Ha 3 KT MOYBBI, KpOME
JUCTheB M 156 T CyXuxX OCTaTKOB, OBbUIM BHECEHbI HaBO3 U OHOrymyc,
oOoramiennslie 5,45 r azotom, 168 r. yrmepoaom, 2,6 T pochopom u 21,5 r xanuem.
B tabnuie 3 mpuBeAeHBI KOJIMYECTBA BHECEHHBIX MUTATEbHBIX BEIIECTB.

Ta6auna 3
I[utaresbHbIE 3J1eMEHTHI BHECEHHbIE C OPraHNYeCKUMH BellleCTBAMH
B MO4BY, I'/3 KI

BueceHHble 100aBKH ¥ MHTATEILHBIE BeleCTBA
Jo6asiku Onan Haso3s — 20, 30, 40 1/ra Buorymyce — 20, 30, 40 1/ra
500 20 30 40 25 37 50
rpamMm rpaMM | rpaMM | TpaMM | IpamMM | IpaMM | rpaMm
N 5,45 0,172 0,258 0,344 0,248 | 0,366 | 0,495
C 168,0 3,18 4,77 6,36 6,525 | 9,657 | 13,05
P,Os 2,6 1,156 0,234 0,312 0,032 | 0,047 | 0,063
K,0 21,5 0,176 0,264 0,352 0,91 1,343 | 1,815
Cyxoif 0cTaTOK 155,75 9,19 13,785 | 18,38 | 10,625 | 15,725 | 21,25

Coxpanenne B mouBe BiaakHOCTH (60%), MOPUCTOCTH, YBEIUYHIIO
KoJM4ecTBO a3zoTa npumepHo Ha 10, docdopa Ha 2, kanus Ha 1,2-1,5 paza. Takxke
YBEJIMUMUIIOCh KOJIMYECTBO MOABMXHBIX (opMm azota u (pocdopa, HO KOTUIECTBO
KaJIusl YMEHBIIIOCH.

B oToOpaHHBIX MOYBaX B COCTOSHUU IMAPOBAHUSA, KOJWYECTBO BaJIOBOTO
azota Ha 0,85% ryMycupoBaHHBIX MOYBaX yBEJIUYUIIOCH B 8 pas, ¢ochopa — 1,8
pasa, kanmust — 1,3 paza. [lpu BHecenun omaja u 4yepBeil a30T yBenuuuics B 12,3
pasa, pochop — 2,25 paza, ¥ TOJIBKO KOJIWYECTBO BAJIOBOTO KA YMEHBIIUIOCH
Ha 1,04 paza. Ha 1,70% ryMmycupoBaHHBIX IMOYBaX HAOJFOMACTCS YBEIMUYCHUE
BaJIOBOTO KOJIMYECTBA a3ora Ha 7,8 pasa, dhocdopa — 2,0 paza, kamus — 1,65 pa3a,
IIpU BHECEHME Olajia U yepBei azor yBenuuuics B 11,4 pasza, dochop — 2,5 pasa,
kanuii — 1,4 pasa (ta0:. 4).

Tabanua 4
JIMHAMHUKA U3MeHeHHs KOJIMYECTB MUTAJBHBIX 3JIEMEHTOB B MOYBE NMPH
BHECEHUM omaja

Banossie ¢popmbl, %0 Ioasu:kHbIC (POPMBI, MT/KT
N | C:N | P,0s | K,O N-NO; | P,0s | K,O
Hcxognoe cogep:xkanue rymyca 0,85%, uepes nBa roaa
1,58+0,05 | 0,210,006 [ 4,36 [ 0,44+0,015 [ 2,0£0,05 [ 30,8£0,95 [27,06+0,85 [ 172+4,5
Yepe3s yeTbipe roaa
4,06+0,12 | 0,32+0,009 7,36 0,54+0,017 1,5+0,04 39,7+1,35 53,85+1,8 | 175+£5,5
HMcxoanoe coaep:kanne rymyca 1,70%, uepes aBa roga
2,24+0,07 | 0,25£0,007 | 52 [ 0,61%0,021 | 3,0+0,09 [ 30,8+0,75 | 123,8+2,85 [270+7,45
Yepes yeThipe roga

5.41+0,16 | 0,365+0,13 8,6 0,75+0,025 | 2,5+0,085 35.4+1,15 |143.,75+4.25| 326+9.5

T'ymye, %0

IIpumeuanue: Iloouepkuymuie pezynomamul 0ocmosepro pasnuuaromesa P<0,05 om noxazameneii konmponshozo.
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MukpoOHOIOTUYECKHE HWCCIEAOBAaHUS TIOKA3bIBAIOT, YTO B pe3yJbTaTe
OCTaBJICHHSI TIOYB B COCTOSIHMM Iapa B TEUEHHUE 4YETpeX JIeT, IOBBIIIAETCS
KOJIMYECTBO MUKPOOPTaHW3MOB MTOUBEHHON OMOTHI HA BCEX T'YMYCHBIX (poHax. Taxk,
HAa KOHTPOJBHBIX BapUaHTax TIOCJIE YeThIpeX JIeT BereTalid KOJIMYECTBO
OeccropoBbIX OakTepuil moBbicKiioch B 1,1 pasa, copoBbix B 1,3 pa3a, rpuOoB B
1,2 paza, aktuHomutietoB B 1,14 pasa, onmuronurpodusiioB B 1,12 paza (ucxoaHoe
comepkanue rymyca 0,85%), a Ha mouBax ¢ kommuecTBoM rymyca 1,70%, stu
MOKa3aTe) M MOBBICHINCH cooTBeTcTBeHHO 1,3; 1,6; 1,2; 0,96; u 0,94 pa3za (tab:x. 5).

Tabauua 5
N3meHenune koauvyecTBa MUKPO(QIOPHI NOYB MOCJIe YeThbIpeX Bereranuii, Tbic/T

Mecto B3sTHS AMMOHU(DUKATOPBI Cnoposrie I'pn6ébl | AkTuHOMHUIETHI | OIUTOHUTPODUIIBI
Ne 06pazuos (TTIA) OAKTEPHH |y, o) (KAA) (mén)
P (TTIA+T'C)
T'ymyc 0,85%

1 | TouBa + Braxnocts + 2000465 1540,53 | 15+0,49 2500485 3900+125
PBIXJIOCTH (KOHTPOJIh)

ITouBa + oman +

4600+150 38+1,25 22+0.65 4500+145 55004165
JI0KJIEBBIEC YEPBH

TC'ymyc 1,70%
3 | Housa + Braxrocts + 180060 16+0,57 | 12037 2400479 2800490
PBIXJIOCTD (KOHTPOJIb)

ITouBa + oman +

3600+115 31+0,95 19+0.55 5000+155 4900+140
JI0KJIEBBIEC YEPBH

Ilpumeuanue: Iloouepkrymeie pe3ynrbmamsi 00cmosepHo paznudaomes P<0,05 om noxazameneii
KOHMPOIbHO20 6APUAHMA.

B nouBax B pe3ynbTaTe napoBanusi 6€3 BHECEHUS yA0OpEHUI HAOII0aT0Ch
YMEHBIIICHUE KOJIMYECTBA OJUTOHUTPO(HIITIOB M aKTHHOMUIIETOB B TIOYBAX.

Ha BapuanTax, ¢ BHECEHHBIMH OTMIaJIOM U JIOKICBBIMU YEPBSIMU, B IMOYBAX C
0,85% rymycoM KOJIMYECTBO OECCIOPOBBIX OaKTEepHil TMOBHICUIOCH B 2,0;
CIOpOBBIX Oaktepuit — 3,2; r1puboB — 1,7; aktmHommmeroB — 2,1,
omuroautpoduaos — 1,6%, B mouBax c¢ 1,70% rymycoM 5TH TOKazaTenu
MOBBICHJIMCH, COOTBETCTBEHHO, B 2,6; 3,1; 1,9; 2,0; 1,6 pa3a (Tabu. 5).

B wmapre wmecsane 2006 roma mouBBI OBUTH  3arpsA3HEHBI  TSKEIBIMU
metamamu: xpoM (Cr), aukens (Ni) u mecturumaom XTI (B 5 pa3 Beime TT1/1K).
[Ipu noGaBneHuum B mouBy Oumorymyca B konuuectBe 20 T/ra mNOBBIIIAETCS
COTIPOTUBIISIEMOCTh TIOYB BO3JIEHCTBUIO XJIOPOPTAHMYECKUX TMECTHUIMIOB W TPHU
9TOM KOJHMYECTBO TyMyca MOXeT yBenuuutcs Ha 3%, TOKCHYHOCTH XpoMma
OTHOCUTEINIBHO BbIlIe, yeM y ['XI{I', TOKCuuHOE AEHCTBUE HUKEIS OTHOCUTEIIBHO
Bbiie xpoma. 1 Ha ¢one 30 1/ra OMorymyca MOJUIIOTAHTHI OKa3bIBaIOT TOYHO
TaKOE K€ BO3JICUCTBHE, HO B PE3YJIbTATE MOBBIIMICHUSI KOJIWYECTBA OMOTyMYyca 0
40 T/ra TOKCHKaHTBl 00pa3ylOT NOHWKAIOUIMN pAx CIEIYIOIMM 00pa3oM:
Hukesnp>1 XTI >xpom.

B pesynbprare KOMIIOCTMPOBAHHs II0YB HENEPENpPEBUIEH OPraHUYECKOU
maccor (omam) u HaBo3oMm (20 T/ra) oTpuIaTeNbHOE IEHCTBUE 3arps3HUTENCH
CHWXAaeTca B ciueayrwomeMm nopsake: Hukenp>xpoM>I'XII. B ator cpok
KOJMYECTBO HUTPATHOI'O a30Ta BO BCEX BapHAHTAX MOYB OBLJIO OYEHb HU3KHUM,
OPUYMHY 3TOTO Mbl MPUBOAMIM BBIIIE, MPU PACCMOTPEHUH TYMYCHOTO pexXuMa
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nouB. HecMOTpst Ha HU3KUHM TEMIT MPOXOKIECHUS HUTPU(PUKAIIMOHHBIX MPOIECCOB,
MOXHO  HAOJII0JaTh  AKTUBHOCTh  TOJUIIOTAHTOB TPU  pa3HOM  CTENEHU
00€eCreuyeHHOCT TI0OYB MHTaTeNbHBIMU BemiecTBamMu. Ilpu noGaBieHun B
MUTATENBHYIO CPEly TOJIBKO KJIETYaTKy (0omaj), a Takke OMOryMyC B KOJIMYECTBE
20 u 30 1/ra camoe BBICOKOE TOKCUYHOE BO3JICUCTBHE HAa HUTPHU(UKAIMOHHBIC
IIPOLIECCHI OKA3bIBAET HUKEIb, HO TIPU BHECEHUH Ouorymyca B kosinuyectBe 40 1/ra
HEraTMBHOE BO3JCUCTBUE HHKEJIS OTHOCUTENbHO ciabeer. Ilpu sTom cambiii
BBICOKMI TOKCHYHBIH d((ekT wunmeer XpoMm, Takas Ke 3aKOHOMEPHOCTb
HabmoaeTcs u Ha ¢oHe HaBo3a 20 T/ra, mpU 3TOM MUKPOOPTAaHU3MBI + JOKICBBIC
yepBu + nucTh W HaBo3 B konmdectBe 30 u 40 T/ra crmocoOGHBI yMEHBIIATH
TOKCUYHOE BO3JCHCTBHE 3arpsi3HUTENCH.

AHanu3bl pacTeHU MOCIE 4eThpexKkpaTHoro mnoceBa Ha ¢oue I'XIUI u
XpoMa TIOKa3bIBaIOT CHIDKEHHE T'yMYCHPOBAaHHOCTH MOYB, HO KOJHMYECTBO T'yMyca
OCTaeTcsi B TOBBIIIEHHOM COCTOSHUM. BHeceHue B IOYBBI JIUCTHEB, a TaKXKe
no6asnienue B HuX 20-30 T/ra 6Guorymyca cnocoOCTBYET MOBBIIICHUIO KOJIMYECTBA
rymyca B mouBax B mpenenax 4,34-4,61%, mocie moceBa Ipoca BO3JEHCTBUE
TOKCUYHBIX BEIIECTB HA arpOXMMHUYECKHE CBOMCTBA MOYB CBEJIOCHh K MUHUMYMY,
TOJIBKO UMEETCSI BOBMOXHOCTh ompesienenus ux tennenuuii. Ha gone 20-30 1/ra
HaBo3a U 40 T/ra GMorymyca Ha BapuUaHTax OIbITa KOJUYECTBO rymyca ObLIO B
npeaenax 5,35-5,61% (tadi. 6).

B BapmanTtax ompiTa cootHomenue C:N BappupyeT B mpenenax 6,6-13,8.
Hauboinee Bricokoe cooTHomieHue C:N B BapraHTax ¢ MPUMEHEHUEM OHOTyMyca U
HaBo3a OblIa OOHApY)KE€HA B BapHaHTax 3arpsi3HEHHBIX XPOMOM, TJe OHa Oblia
paHa 9,0. C yBennueHueM KOJIMYECTBA HABO3a W OHOryMyca COOTHOIIEHHE
yriaepoAa K a30Ty paclIupseTcs, He HaOJIolaeTcs YETKOW 3aKOHOMEpPHOCTH B
OTPHUIATEILHOM BO3JICHCTBUU SAOBUTHIX XUMHUECKUX COCIMHEHUA.

[To monyyeHHBIM MAaHHBIM HccleoBaHui yepe3 60 nHel Ha KOHTPOJIBHOM
Bapuante  MajgorymycHeix  mouB  (0,85%)  kommuecTBO  OeccrOpOBBIX
MHUKPOOPTaHU3MOB cocTaBisiio 3,0 MIIH/T, mocie 6 MecsIeB HCCIeIOBaHMM HMX
KOJIN4eCTBO ToBbIcHIoCh Ha 0,1 MiH., a B cpefHeryMycHbix mousax (1,70%) ux
KoiudecTBo Obuto Oosbine Ha 0,3 muH. crycTs 18 mecsiieB B MallOTyMyCHBIX
MoYBaxX OMpEJeIeHO yMeHbleHne kietok Ha 0,7 muH. B mepBbiii cpok Ha
MajorymMmycHoM BapuaHTe ¢ mnpuMeHenuem [ XIII', komudecTBO OecCHOPHBIX
OakTtepuii yBenmuumioch Ha 0,8 MiH., a B mOoYBax ¢ NMPHUMEHEHHWEM XpOMa OHU
ymenbmiinch Ha 0,1 muH. Tlpu npumenennu 'XIII' B cpenHeryMycCHbIX MOuYBax
MOBBIIIAETCA KOJUYEeCTBO OeccriopHbix OakTepuii Ha 0,1 MiIH, a ipu BO3AEHCTBUN
xpoma oHu yMeHbinaroTcs B 0,2 pasza. [Ipu npoBeaeHnn 1a00paTOpHBIX aHAINU30B
yepe3 60 gueit Ha Bcex ¢onax mouB ¢ I'XII[' 06paboTaHHBIX OMaJOM C HU3KUM
COJIep’)KaHWEM TyMmyca OIpeNeJIieHO YBeIMYeHHe OecCropoBBIX OakTepuil Ha
1,5 miH, a B cpeqHeryMmycHoM Bapuante Ha 1,0 MiH., uepe3 6 MecsIeB B MoYBax C
HU3KAM TYMYCHBIM (JOHOM KOJMYECTBO OECCIOPOBBIX OaKTEpUil MOBBICUIOCH HA
0,1 mnH., a B cpennerymycHbix nmouyBax Ha 0,3 miaH. Ha Bapuante ¢ no0GaBieHneM
MOJUTIOTAHTa IO CPAaBHEHHIO C KOHTPOJIEM Ha HU3KOTYMYCHOM IOBTOpE HX
KOJIMYECTBO yMEHbIIMIOCH Ha 3,3%, a B cpenHeryMycHbIX nouyBax Ha 5,5%. [lon
BO3JECMCTBHEM XpOMa, HAa NEPBOM CPOKE MCIIBITAHWM, B BaPUAHTaX C PA3IUYHOU
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KOHIIEHTpalueil ryMyca Ha KOHTPOJIbHBIX IOYBAaX 3apaXCHHBIX TOKCHKAHTOM
Ha0II0AaeTCsl YMEHbBIIICHHE MIOYBEHHBIX KJIETOK B MaJOTyMYCHBIX MouBax Ha 3,3%,
B CpeIHETyMYCHbIX Ha 6,1%.

B pacreHusix, BBIpALIEHHBIX B IOYBE C HU3KUM COJEpKAHUEM TyMmyca,
koimuectBo Cr cocraBuiao 16,2 mr/kr, Ni — 17,3 Mr/kr, a B pacTeHUsX,
BBIPAILICHHBIX B TOYBE C CPEJHUM COJAEPKAHMEM TyMmMyca, KOJUYECTBO
Cr cocraBmiio 22 mr/kr, Ni — 7,6 Mr/kr.

B GuorymycHBIX BapraHTax B COCTaBE PaCTEHUN HAOIIOIAETCSl YMEHBIIICHHUE
KOJIMYECTBA XpoMa C BBICOKHMX IIOKaszareieil. B Bapmantax ¢ oOpraHuyecku
ynoOpeHHbIMH (OHAMU TaKKe HAOIOMAETCS YMEHBIICHHE XpOMa U TOKCHYHBIX
konnuecTB. Tak, Ha ymoOpeHHBIX (oHax ¢ OmorymycHsiM (oHom B 20 T/ra
KOJIMUYECTBO XpOMa B MEPBBIA CPOK cocTaBmiio — 31,86 MI/Kkr, B BTOpOM CpOKe —
20,48 mr/kr, a B TpeTbeM cpoke — 22,0 mr/kr. B cocTaBe pactenuii KOHTPOJIBLHOTO
BapuaHTa HaOo/aeTca yBeJIMYEeHHE HakoreHuss xpoma (ot 15,21 jo
42,30 mr/kr), a B TPEThEM CPOKE ero kojqmdecTBO coctaBmio 51,60 mr/kr. Takue
nokaszaTesii He HaOJIFIaIich qaxke B yaoopenHoM ¢oune 40 1/ra (puc. 7).

B pactenusx, Ha MaJOryMyCHBIX IOYBax BO BTOPOM M TPETHI CPOKHU MOCEBa
KOJIMYECTBO XpoMma cocTaBuio 23,6 MI/KI, a KOJMYECTBO YCBOSEMOI'O HHUKEIs Ha
TPETUH CPOK MoceBa yMEHbIIHIOCH ¢ 8,54 mr/kr 10 6,10 mr/kr (puc. 7 u 8).

B mocnemnne cpoku Hakoruienne Hukens (Ni) B coctaBe pacTeHHid
yMeHbIIaeTcsi cBepxy BHM3. Hampumep, B mouse ¢ OuorymycHbeim ¢poHom 30 T/ra B
MEPBOM CPOKE KOJMYECTBO HHKENS cOCTaBmio 152,37 Mr, BO BTOPOM CpOKE
150,73 mr, a B moCJIeIHEM CPOKE OH YMEHBIIUICS 110 79,22 mr (puc. 8).
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[Ipu mpoBenaeHWM MaTeMaTUYeCKOW OOpaOOTKM TOJYyYEHHBIX JaHHBIX C
IIPOBEJICHHBIX J1a00PATOPHBIX OMBITOB «MHUHHATIOP» TOJBKO B MOJTYYEHHBIX
ypoXkasix ¢ MaJOTryMYCHBIX IOYB 3arpsA3HEHHBIX HUKEJIEM NpHU MEPBOM CpPOKE
1oceBa CTeneHb JocToBepHOoCcTH paBHa 99%, a B BapraHTax ¢ IPUMEHEHUEM XpoMa
U TIECTHUIIMIOB CTENEHb JOCTOBEPHOCTH B ypoXasix He oOHapyxeHa. [Ipu ananmsze
pacTeHul, MOCEIHHBIX Ha BTOPOM U TPEThEM CpPOKaxX, B MOUYBAX C COJCPKaHHEM
rymyca 0,85% ycTaHOBIIEHO NOTJIOIIEHUE PACTCHHUSIMU TOKCUKAHTOB, CTEINEHb
JIOCTOBEPHOCTH 3THX aHAIN30B cocTaBmia 99%.

B mousax ¢ 1,70% rymycom, Ha BapuanTax 3arpsisHeHHbIX [ X[, cTeneHs
JIOCTOBEPHOCTH TIOJIYYCHHOTO ypoxkas coctaBun 95%, a Ha BapuaHTax
3arpsi3HEHHBIX HHUKeneM U XpomMoM — 99%. DTo mokasbpIBaer, YTO KOJIMYECTBO
rymMyca B COCTaBE€ TIOYB MOXET YMCHBIIATh CTEMECHb 3arpsA3HCHHOCTH.
KoppensunonHnas 3aBUCUMOCTh MEXKIy TyMyCOM M YposkaeM, IOJIy9eHHas C
OpOIIIaeMbIX TUITUYHBIX CEPO3EMOB C cojepkanueM rymyca 0,85% B nepBbiit cpok
sarpsisHeHHbIX ['XIIIT coctaBmsna r=0,72; na ¢one xpoma r =0,78; HuKeIeBOM
done r=0,88; B mouBax ¢ 1,70% rymycom 3TH MokazaTeiau COOTBETCTBEHHO, OBLITU
paBusl 0,65; 0,74; 0,76. B pacteHusx, nmocessHHbIX B TpeTHil cpok B mouBax 0,85%
¢ rymycom 3arpssHeHHBIX ['XII', koppensuunoHHAas 3aBUCUMOCTb Oblla paBHA
r=0,78, B xpomoBom ¢one r=0,70, na done Hukens r=0,79, Bo BceX TOKCHYHBIX
chepax HaOMOIAETCSd YMEHBIIEHWE KOPPEJSIIMOHHON 3aBUCUMOCTH MEXKIY
TYMYCOM M YPO’KaeM.

Takum  00pa3oMm, arpoXMMHUYECKHE  CBOMCTBA  Maj000ECIEeUEHHBIX
MMATATEIBLHBIMH JJICMCHTAMH M HAXOSAIIMXCS TOJ] TOKCHYHBIM MPECCHHTOM TI0YB,
MOKHO YJYYIITUTh MYTEM COJICPKaHUS X B COCTOSIHUM Tapa, MOANCPKUBAs B HUX
BJIQXHOCTh W BO3AyX000MEH, BHOCS BpeMeHamu 15-20 T/ra omaBIIUX JIUCTHEB U
JOKJIEeBBIX 4epBed. BHocs B mouBsl HaBo3 Hopmou 20 1/ra m OmWorymyca B
konuuectBe 20-30 T/ra MOKHO YMEHBIITUTh TOKCUYHOE BO3/IEHCTBHE OCTATOUYHOTO
KOJIMYECTB XJIOPOPTAaHMYECKUX TECTUIMIOB U TsOKENbIX MeramwioB. Ha done
OpraHUYEeCKUX YAOOpPEHUN pacuupsieTcss COOTHOIIEHWE Yriepoja K a3oTy,
yJIy4IlIaeTCs Ka4eCTBO ryMmyca.

BbIBO/IbI

1. UccrmenoBaHHbIE TMOYBHI XapaKTEPU3YIOTCS HEBBICOKUM KOJMYECTBOM
rymyca — 1,02%. Cootnomenue yriepoaa k azory C:N B cepo3eMHBIX MOuYBax
u3MeHsioch 110 4,8-5,6, B cepo3eMHO-JIyroBBIX MouBax 10 5,3-6,4, a B JIyroro-
AJUTIOBUATBHBIX TTOYBax 70 5,1-5,9.

2. ComepxaHue TOABUKHOTO a30Ta B CTAPOOPOIIAEMBIX TUIHUYHBIX
cepo3embl jocturaino 40,7 mr/kr; cBeTible cepo3embl - 50,1 Mr/kr; cepozemHO-
JYrOBbIE IMMOYBBI BbICOKOOOecmeueHbl azorom (52,1-61,7 Mr/kr); a JIyroBo-
aJLTIOBHAIbHBIE TOYBHI HU3K0oOecmeueHsl (12,6 mr/kr). Cepo3eMHBIC TIOYBBI OUE€Hb
HU3KO 00eCIeYeHBI MOABUKHBIM (ochopoMm.

KonuyecTBO MNOIBMKHOIO Kaidusi B MaXOTHOM U TMOAMAXOTHBIX CIOSIX
CTapOOPOIIaEMbIX TUHITMYHBIX cepo3eMoB cocTaBuiio 80-108 mr/kr.
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3. B Camapkanackom u CypxaHIapHHCKOM OOJIACTSX HUKENIb OOHapyKeH
BO BCEX MHCCIEIOBAHHBIX IIOYBAX, IJI€ €ro KOJUYECTBO BBILUIE MPEAEIBHO-
JONYyCTUMBIX KOHLEHTpauuid B 4-5 pa3a. B netHuil nepuon, B pesynbrare
OpOILIEHUS TIOYB, HAOIIOAAETCsl MEPEABHKEHNE MOOMIIBHBIX (POPM HHKEISI BMECTE
C OpPOCHUTENIbHBIMHU BOAAMH B HM)KHHUE TOPU30HTHI, IO3TOMY B BEPXHEM, TaXOTHOM
TOPU30HTE OH BCTPEYAeTCs B MaJbIX KoynyecTBaX. OCEHbIO HAOIIOJAETCs pe3Koe
CHIDKEHHE KOJIMYECTBA HUKEJS U XpoMa B I10YBE

4. HaGmiomaeTcst akKyMylslus OOIIEr0 KOJIMYECTBA METaNIOB  II0
cienyromemMy yowBaromemy psagay: Pb>Cr>Ni>Cd. YcraHoBneHo 3arps3HeHHe
M3YYCHHBIX TOYB TSDKEIBIMA MeTa/slaMu (CBHHEI, HHUKENb, XpOM) U JOKa3aHO
BOBJICUCHUE TSKEJIBIX METANIOB B Majblii OMOJOTMYECKUN KPYrOBOPOT, UTO
OKa3bIBaeT OTPULIATEIBHOE BO3ACHCTBHE HA COCTOSIHHE MOYB.

5. Nmeer mecto murpanuss XOII no npoduiro moyB U akKyMyJIALMs UX B
HIOKHUX Topu3oHTax A0 1-3 IIJIK. B moBepXHOCTHBIX M TPYHTOBBIX BOJAX B
JETHUE MeECSLbl SJOXMMHUKAThl HE OOHApyXeHbl, B BECEHHHUW MEpPUOJ UX
koH1eHTpanus npesbimaer [1JIK B 4 pa3a. Bo Bcex nccnenoBaHHBIX pacTEHHIX
oOHapyxkenbl wu3omepbl Y wu3omep [XUI. TlpucyrctBue u aKkKyMmyssius
NECTULUJIOB B HWKHUX TOPU30HTaX MOYBEHHOTO MPO(MIS B MOBEPXHOCTHBIX U
TPYHTOBBIX BOJIaX CHOCOOCTBYET IMOCTOSIHHOMY MonojiHeHuto 3anacoB XOII B
MOBEPXHOCTHBIX, KOPHEOOUTAEMBIX CJIOSIX MOYBEHHOro Npouis W 3arps3HseT
MPOAYKIIHIO PaCTEHHUEBOICTBA.

6. Ha ocHoBe TouHOTO ydera pa3mMepoB W (OpM TOKCHYHOM HArpy3KH Ha
MOYBBI, ArPOXMMHUYECKUX M OWOJIOTUYECKUX CBOWCTB, KAYECTBEHHON OIIEHKU
WCIIONIB3YEMBIX ~ KOMIIOHEHTOB  paszpaboTaHa  OWonOrHuYeckas  TEXHOJOTHS
BOCCTAHOBJICHHMSI ~ IUIOZIOPOJUST W DKOJIOTUYECKOW  CTAOMIBHOCTH  Cpefbl
3arpsiI3HEHHBIX M «OCTA0IEHHBIX) MOYB.

7. IlposiBneHre TOKCUYHOTO BO3JIEHCTBHUS HA MOYBBI TSKEJBIX METAJUIOB U
XJIOPOPTaHMYECKUX MECTULUIOB B 3HAYUTENIPHOM CTENeHH KOPPEKTUPYETCs
coaepxaHueM rymyca. OnHako, Ha I[OYBaX, IOJBEPKEHHBIX TOKCUYHOMY
Bo3/elicTBUIO BhIOpocOB Tamxkukckoit amomuHueBoit komnanuu (TAJIKO) sto
OPOABM)KEHUE HOCUT MHTEHCHBHBIM XapakTep M3-3a CyMMapHOTO HEraTHBHOIO
BAMSHUS OOJIBIIOTO KOJMYECTBAa MOJUTIOTAHTOB. [louBbI ke, elle He Teprsiiue
BBICOKOT'O IIPECCHHTa HETaTUBHBIX BHIOPOCOB, CIIOCOOHBI YAECPKUBATh MECTULIHIBI
B Pa3IMYHBIX COCIWHEHUSX M HE 3arps3HATh pacTeHus. CreayeT MOMHHTbH, YTO
JpeBecHas pacTUTEILHOCTH (OpeX, MIEIKOBHIIA) CITOCOOHA M3BIEKATh MECTULIMIBI
U3 OYEeHb TIOYyOOKHMX CIIOEB TIOYBEHHOTO TMpoduis © TMEepeHOCUTh HUX B
MOBEPXHOCTHBIE CJIOM TIOYBBI C OTAIOM.

8. Koppensaimonnasi 3aBUCMMOCTh  MEXKIYy TYMyCOM H  YPOXaew,
MOJIyYEHHAs C OPOIIAEMbIX TUITUYHBIX CEPO3EMOB C cojiepkanrem rymyca 0,85% B
nepBeiid cpok 3arpssHeHHbIX ['XII" cocraBmsma r=0,72; va ¢one xpoma r =0,78;
HukeneBoM ¢one r=0,88; B mouBax c 1,70% ryMmycoMm 5TH TOKa3aTenu
cooTBeTcTBeHHO, OblTM paBHBl 0,65; 0,74; 0,76. B pacrteHmsix, MOCESHHBIX B
TpeThlil cpok B mouBax 0,85% c rymycom 3arpsisaennsix ['XII', koppensiuuonHas
3aBHUCUMOCTh Obuia paBHa =0,78, B xpomoBom ¢one r=0,70, Ha ¢one HuKens
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r=0,79, BO BCceX TOKCHUYHBIX C(epax HaOII0AAeTCss YMEHbUICHHE KOPPEISAIIMOHHOM
3aBHCHMOCTH MEKIYy TYMYCOM U YPOXKaeM.

9. [eiicTBue pa3pabOTaHHOW Ha TpPUMEpPE CTAPOOPOIIAEMBIX THITHYHBIX
CEPO3EMOB «TEXHOJIOTHM» HCIBITAHO B TIOJEBBIX YCIOBHSX Ha 3arpsA3HEHHBIX
nouBax Capuacuiickoro u Y3yHckoro panoHoB CypXaHIapbHHCKOM O00JIaCTH.
[TomeBble  WCIBITAHUA TIOKA3ajdd  JOCTaTOYHO  BBICOKYIO 3()PEKTUBHOCTH
npeIaracMoil HaMU «TEXHOJIOTHUI.

10. JlanHas TexHonorus paszpaboTaHa Ha yOEKICHHM: HETb3S OCTABIATH
MIOYBY B COCTOSTHUU MOTEPU €€ MCKOHHON SKOJOTHYECKON (PYHKIIMH — 00ECIeUnTh
ypokail pacTeHHH W CTaOMIM30BaTh SKOJIOTHUYECKOE COCTOSIHHE OKPYXKaIOIIeH
cpensl. HeoOXoammo «JieUWTh» TMOTEPABIIKE TUIOJAOPOAUE TIOYBBI XOPOIIUM
YXOJOM M BOCCTAaHOBIIEHHEM €€ 300(ayHbl B MUKPOQIOPHI, KOTOPHIE CIIOCOOHBI
BEPHYTH MTOYBAM UX CIIOCOOHOCTH K CAMOCOXPAHEHHUIO U CAMOOYHIIIEHHIO.

11. JIns BoccTaHOBJIEHHsSI OpOCOBBIX, BBIBEJCHHBIX H3 CEIbX03000poTa
3eMeJib C HU3KHUM IUIOJIOPOAMEM M HAIPSHKEHHOM HKOJIOTMYECKOM OOCTaHOBKOM,
HEOOXOAMMO NPHUMEHEHHE METOJOB Ouojormueckod pemenuanuu. [ns
BOCCTAHOBJIEHHMSI SKOJOIMYECKOIO COCTOSHUSI TaKUX 3a0pOLIEHHBIX 3€MeEllb,
HOBBIIICHUS UX IUIOJOPOAMSI HEOOXOIMMO B TE€UEHHME 2-X BEreTaluid COJep:KaTh
3T 3€MJIM B COCTOSSHUM T[1apa, a TakXe IMOCTOSIHHO NOJAEpKUBaTh B HHUX
BJIQXKHOCTb U PHIXJIOCTb.

12. TlpumeHeHne MUKPOOPTaHU3MOB-AECTPYKTOPOB B BHICOKOIIIIOJOPOIHBIX
MoYBax JaéT BOZMOXKHOCTh CO3/IaHUSI CAaMOPETYJIHPYIOMIeH U CaMOOYHIIAIOIICHCS
CUCTEMBI, CIIOCOOCTBYIOIICH MOJYYEHHUIO BBICOKOTO W KAuyeCTBEHHOTO YypoiKas
CEJIbCKOXO3SIUCTBEHHBIX ~ KynbTyp. [lpm  momomm  BbIEICHHS  IITaMMOB
MHUKPOOPTaHU3MOB-AECTPYKTOPOB, TOKCHYHBIX XUMHUYECKUX BEIIIECTB,
WCIIONIb30BaHUsl  COATAHCUPOBAHHOM CHUCTEMBI TMPUMEHEHHS OPTraHUYECKHX
y100peHuil, MOBBIIIEHNsI OMOMAacChl BCEX BUI0B MUKPOOPTaHU3MOB, HAXOSAIINXCS
B COCTaBE€ IIOYBEHHON CHCTEMbI, MOXHO OYHCTUTh IOYBBI OT 3arpsA3HEHUS.
Xopomuit ounmaronii 3pGEeKT UMEIOT MITaMMbl TTOYBEHHBIX O€CIIO3BOHOYHBIX,
CIOCOOHBIE O0OTaTUTh TIOYBBl AKTUBHBIMU (pepMeHTamu, OamaHCUPOBATH
MUTATEIBHBIA PEXXHUM MMOYB, KYTUPYS TOKCUKATHBI B KaTCyJiax.
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INTRODUCTION (Abstract of doctoral dissertation)

The urgency and relevance of the theme of dissertation. Today, 11% or
14.5 minlion km? of the total area of the earth's surface are considered suitable for
the production®®> As a result of human activities 500 min tons of various
substances falls to the environment among which pesticides occupy a considerable
share. The increase of production leads to the contamination of environment with
its residues and emissions, the accumulation of large quantities of various chemical
compounds in the soil, and has a negative impact on the ecological condition of the
soil cover. Priority tasks to provide the population with ecologically pure products
are reclamation of soils and an increase in productivity and quality of crops.

In the country extensive agronomic, environmental and reclamation
activities are conducting aimed at ensuring the needs of the population to
environmentally friendly products, the effective use of irrigated lands, reclamation
of agrochemical condition of soils, as well as maintaining and increasing its
fertility. By reducing the amount of residual pesticides accumulating in soils,
quality of agricultural products improves.

Determining of amount of heavy metals and pesticides, taking account
availability of heavy metals in the parent material of soils, their influence on the
processes occurring in soil, accumulation of toxins in the soil profile, toxicants
influence to the agrochemical condition of soils and the cycle of the residual
guantities of organochlorine pesticides via groundwater, study of migration
dynamics of toxic substances on the trophic chain - soil-water-plant system is
considered to be an urgent task. In determining the effect of the toxic pressure on
soil processes, in particular to the formation of humus through fauna and
microorganisms, as well as toxic effects on agro-chemical and biological properties
of soils, improvement of biological technologies of fertility restoration of polluted
and damaged soils and the ecological balance of the environment on the basis of
accurate calculation of used components is important.

This thesis is to some extent is the performance of the tasks which set out in
legal documents aimed at the rehabilitation of contaminated lands with pesticides
and toxic substances, improving the environmental situation, in addition to
improve the agro-ecological condition of soils in accordance with the regulations
of the Cabinet of Ministers dated October 31, 2011 «On approval of the State
Program of monitoring of the environment in the Republic of Uzbekistan for 2011-
2015 years», and from May 27, 2013 «On the Program of Environmental
protection of Republic of Uzbekistan for 2013-2017 years».

Conformity of this research to the priority directions of development of
science and technologies of the Republic of Uzbekistan. This study was
performed in accordance with the priority areas of the development of Science and
Technology of the Republic - V. «Agriculture, biotechnology, ecology and
environmental protectiony.

! http://www.ipe.org.cn
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Review of international scientific research related to the topic of
dissertation. Research on determining receipts from the biosphere of polluting
heavy metals migrated to the atmosphere, to soil-water-plant-animal system and to
the human body are conducted in leading scientific centers and universities of the
world, in particular, 2Strayer University (USA),* World Health Organization
(Sweden), Institute of the Public and Environmental Affairs, National Center For
Biotechnology Information (China), University of Cantabria (Spain), Institute of
Soil Science and Plant Growing (Poland), Institute International Precious Metals
(Netherlands), Russian agrarian State University named after Timiryazev (Russia),
Research Institute for Soil Science and Agricultural Chemistry (Uzbekistan).

As a result of worldwide research on pollution of soil content in particular,
the following scientific results are obtained: developed technology to clean up soil
and water from toxic substances (Strayer University, National Center For
Biotechnology Information); improved technology to neutralize hydrocarbon gases
released to the atmosphere (Institute International Precious Metals, Institute of
Soil Science and Plant Growing), developed a method for reducing the amount of
toxicants and residues of oil in the composition of the soil using microorganisms
(World Health Organization, Institute of Public and Environmental Affairs);
applied chemical, physical and biological measures to reduce the migration of
heavy metals in the soil (University of Cantabria, Agrarian State Russian University
named after Timiryazev).

Nowadays a series of studies are conducting in the world on the following
priority areas for the purification of soil from toxic substances: definition of
movement of pollutant residues on the food chain in the soil environment, the
creation of new technologies aimed at the purification of toxic heavy metals in the
soil-plant-water content, production and reproduction of microorganisms-
destructors resistant to toxic elements.

Degree of study of problem. Scientific studies on the accumulation of
toxic-high amounts of chemicals and migration of heavy metals in soils, study of
soil ecological condition in order to increase their fertility are conducted by
A.O.Mambekarimov, A.A.Andrian, Sh.Nurmatov, H.T.Riskieva, H.H.Tursunov,
N.Dzhuraev, R.Riskiev, O.F.Fayzullaev.

Scientific work on the accumulation of heavy metals in the body of animals
held by M.R.Zeltser, M.H.Hamidov, V.l.Muhtorov, A.A.Andrianov, on the
accumulation of heavy metals on soil profile S.V.Platonov, S.E.Erofeev,
R.V.Galiulin, I.E.Avtuhovich, on the problem of soil degradation
S.G.Zhemchuzhin, on migration in plants Yu.V.Alekseev, on destructor
microorganisms resistant to toxic substances G.F.Gauze, T.P.Preobrazhensk,
M.A.Smeshnikov, A.A.Terehovoy, T.E.Maksimov, on the influence of toxicants
on agrochemical condition of soils N.M.Krasnov, A.V.Evreinov,
A.A.Kurmanbaev.

2 http//www.strayer.edu/, http://www.ipe.org.cn/
http//www.ncbi.ie/, http//www.ras.ru
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In recent years, in the country along with determination of soils
contaminated by pollutants research on a decrease of their amount in the soils are
conducting.

However, research to determine the amounts of heavy metals in the soil,
water and plants, effect of toxic elements to agrochemical condition of soils,
accumulation of heavy metals in soil particles, reduction of toxic elements, on
determining and reclaiming waste, weak lands, emerged from agricultural
production, due to increase of toxicity, have not been conducted in the proper
amounts.

Interrelation of the dissertation topic with the scientific-research works
of the host institution. The dissertation research is carried out within the
framework of the plan of research work of the Research Institute of Soil Science
and Agrochemistry on applied and fundamental projects on the themes: 11.1.18
«Toxicants in soils, bioecological state of contaminated soils, ways to reduce the
effects of pollutants to soil quality and a cleaner environment» (2003-2005); A-7-
315 «Biogeochemical and ecological functions of soils of anthropogenically
modified landscapes. Limits of sustainability of irrigated soils to the toxic effects»
(2006-2008); A-7-051 «Finding ways to improve the sustainability of irrigated
soils to the toxic effects» (2009-2011.); A-7-018 «Pollutants in irrigated soils, their
transport in the soil-water-plant system. ways to enhance the stability of the toxic
effects of soil» (2012-2014); F-5-006 «Theoretical bases of increase of self-
purification and self-perpetuating capacity of irrigated soils subjected to
anthropogenic pollution» (2012-2016).

Purpose of the study is to determine the amount of toxins in irrigated soils,
their effect on the soil environment, the ecological and agrochemical condition of
soils and development of ways to improve the soil's ability to heal itself.

Research tasks include:

determination of the amount of heavy metals, pesticides, and their impact on
soil processes;

study movement of toxic substances on the food chain (soil-water-plant);

determination of influence of toxicants to the agrochemical condition of
soils;

evaluation of the presence of heavy metals in soil parent material and their
relation to the parent rock;

determination of the accumulation of toxic heavy metals and pesticides in
soils exposed to technogenic impact;

determining the accumulation of heavy metals in the soil and movement of
residues of organochlorine pesticides on the food chain through the ground water;

improvement of technology on reduce toxic substances in soils and increase
the soil's ability to cleanse itself.

Object of the research were the irrigated typical and light serozem,
serozem-meadow, meadow-alluvial soils common in Urgut, Pastdargam, Ishtyhan
and Narpay districts of Samarkand region and irrigated typical serozem and takyr
soils of Surhandarya region.
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Subject of the study are irrigated soils, water and plants, nutrients,
pesticides and heavy metals, microorganisms, ecological condition of soils.

Methods of the research: The studies were conducted under field and
laboratory conditions. Physiological and microbiological methods based on
methodological guidelines such as «Methods of agrochemical analysis of the soils
and plants», «The methods of agro physical research», «Methods of conducting
field experimentsy. Humus was determined by the method of Tyurin, nitrogen by
Kjeldal, gross forms of phosphorus by Ginsburg method, potassium by method of
Smith, mobile form of nitrate nitrogen by ion-selective method, ammonia nitrogen
by Nessler reagent, phosphorus by method of Machigin, potassium by flame-
photometric-chromatography, heavy metals by atom absorption methods on AAS
unit, pesticides in liquid hexane environment on the mass - chromatography unit,
groups of microorganisms by Krasilnikov, Gause, micro vegetation experiment of
«Miniatures» was held by Neubauer in Golodkov modification. Statistical data
processing was carried out on a computer program «Microsoft Excel» and by
method of N.A.Plohin, A.V. Sokolov, G.F.Lakin and B.A.Dospehov.

Scientific novelty of the research is in the following:

first defined change in the amount of mobile forms of toxic substances in
the soil during the growing season, and their occurrence in the biological cycle;

proven relation of accumulation of toxic elements in the soil profile with
mechanical composition of soil;

determined excess of maximum permissible concentration (MPC) of the
residual quantities of organochlorine pesticides in soil horizons, bordering with the
groundwater table in the ground, artesian, drinking waters, in agricultural crops -
cotton and cultures included in the cotton complex;

determined dependence of high amounts of toxic heavy metals and
pesticides from the humus status of soils;

developed methods to improve self-protective and self-cleaning functions of
soil by means of microorganisms, zoo fauna and organic substances in order to
reduce the impact of the toxicity of high amounts of heavy metals.

Practical results of the research are as follows:

technology on increasing soil's ability to heal and cleanse itself carried out in
the laboratory condition. In the process of using this technology humus status of
soils, restoration of soil micro flora, together with the improvement of the
processes of splitting and synthesis activity, decreasing exposure to toxic
substances, migration of persistent organochlorine pesticides have improved;

the relationship between the presence and the quantity of heavy metals in
areas where there are no industrial enterprises, with the genetic properties of soil -
the presence of heavy metals in the composition of the parent rock, and the texture
of the soil is determined;

there was defined a possible effect of the active dynamic migration of
mobile forms of heavy metals during the growing season on the quality and yield
of crops;
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it was found that under conditions of toxic pressure on contaminated soils,
the ability to maintain the ecological stability of the soil is above in high humus
soils compared to the low-humus soils;

it is proved that the definition of standards for the application of organic
fertilizers on techno genic contaminated soils, applying one of the biological
methods — phytoremediation to clean with plants in order to reduce the number of
mobile forms of accumulating toxic elements, taking into account the forms of
polluting toxins, enhances the effectiveness of production of ecologically pure
products of cotton and other plants within the cotton complex.

Reliability of the obtained results can be justified by:

positive assessment of methodological reliability of conducted long-term
field and production experiments by specially organized approbation commission;
approval of the effectiveness of the results of research and their practical
implementation in production by specialists of authorized institutions; appropriate
of research methods by generally recognized methods, as well as their
complementarity; accurate information and quotes contained in the analysis of the
literature, used information obtained from reputable scientific publications and
journals; participation in the I11-Republican fair of innovative ideas, technologies
and projects at 1-3 April 2010, as well as publications in authoritative international
and republican scientific periodical journals recognized by HAC under the Cabinet
of Ministers of Uzbekistan.

Theoretical and practical value of the research results. The results of
studies determined the effect of toxic substances on the agrochemical properties of
soils, relationship of accumulation of toxic elements with mechanical soil
composition, the presence of the dynamics of their migration on the soil-water-
plant system and the impact of these elements on the microbiological composition
and fauna of soil. Reduction of migration of toxic elements, developed activities to
improve ecosystem based on the obtained relationship determine the scientific
value of this work.

A practical significance of the thesis explains the development and
introduction of the system of science-based agricultural activities on the basis of
recovery of agrochemical status of soil, by reducing movement of toxic amounts of
pesticides on the food chain in irrigated soils, and on the basis of a new agro
technological formula (leaf litter + organic fertilizer + constant humidity +
earthworms + strains of local microorganisms + preserving the porosity of the soil
+ application of phytoremediation methods) obtaining ecological clean soil by
reducing the amount of heavy metals in the soil, increasing of soil humus,
recovering amounts of nitrogen, phosphorus, potassium, decreasing the migration
of these toxicants in the soil-water-plant-animal-human organism.

Inculcation of the research results. Based on the research on improving
the agro-ecological condition of soils on the example of soils of middle reaches of
the river Zarafshan:

Introduced on 20 hectares bordering with the unitary subsidiary company
«Shurtanneftgas» (15 km from the plant) (Certificate of the Ministry of Agriculture
and Water Resources number 02/20-3247 from 07.10.2016). In the preliminary
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results of the study, an increase of allowable concentrations of these toxic
substances like chromium, cadmium, nickel and lead is observed. As a result of the
application of phytoremediation activities based on agrotechnological formulas
observed a decrease in the number of mobile forms of heavy metals and
improvement of agrochemical state of the soil, increase of cotton yields to 5-6 tons
per hectare;

As a result of introduction of agricultural activities on 5 hectares of the farm
«Tursunmurod Abdukhalil» of Sariasiyo district of Surkhandarya region achieved
in reducing pollution of soil by nickel and chromium to maximum permissible
concentrations (Certificate of the State Committee for Nature Protection of the
Republic of Uzbekistan Ne06-484 from 04.11.2016).

Approbation of the research results. The results of laboratory tests
annually tested by commission of the Research Institute for Soil Science and
Agricultural Chemistry and UzNPTsSKH and evaluated positively.

Summary of the results of research outlined in the thesis were presented at
scientific conferences held abroad and in Uzbekistan, including in reporting
conferences of researchers of the Research Institute for Soil Science and Agro
Chemistry (2005-2015). And also participated with articles and papers in scientific
journals and at national and international scientific and practical conferences held
in the Tashkent state agricultural university (Tashkent 2008), research institute of
microbiology (2009, 2012), in the Ecological Gazette (Tashkent, 2011, 2014,
2016), together with the Committee for nature protection at the Tashkent Institute
of Law (2014), in Rostov-na-Don (Russia, 2014, 2015), Actual problems of
modern science (Russia, 2016), Scientific survey (Russia, 2016).

Publication of results. On theme of dissertation 24 scientific works
published, including in editions recommended by the Higher Attestation
Commission of the Republic of Uzbekistan for the publication of the main results
of research on the doctoral dissertations — 12 articles, including 10 in the
republican and 2 in foreign journals.

Structure and volume of dissertation. Structure of dissertation consists of
an introduction, five chapters, conclusions, bibliography and appendices. The
volume of the thesis is 200 pages.

THE MAIN CONTENTS OF DISSERTATION

In the introduction section the urgency and relevance of the theme of the
research is defined. Purpose, objectives, as well as object and subject of research,
compliance of the research with priority areas of science and technologies of the
republic of Uzbekistan are characterized, scientific novelty and practical results of
the study are presented, the theoretical and practical significance of the results are
revealed, information on the introduction of results of research in the production,
information on published papers and thesis structure are given.

In the first chapter of the dissertation «Ways to reduce the negative impact
of pesticides and heavy metals on the ecological condition of soils and
environmental quality (a review of the scientific literature)» results of the
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studies and analyzes in domestic and foreign scientific literature discussed in
detail. Also based on the research purposes data of scientists on toxic effects of
heavy metals and residues of organochlorine pesticides, their migration, the impact
on the agrochemical condition of soils, the accumulation of toxicants in soils are
given, also set out the need for research on the distribution of toxic elements in the
soil of the upper, middle and lower reaches of the Zarafshan river, movement by
the food chain, as well as about created different technologies of cleansing toxins
from the soil by plants, at the same time to develop effective agro technological,
biological activities.

In the second chapter, «The soil and climatic conditions of the
Samarkand and Surhandarya region» given soil and climatic conditions of the
investigated area, geological, geomorphological, soil and anthropogenic factors of
Zarafshan oasis and Surhon-Sherabod valley.

As is well known, in the serozem soils of Samarkand region silty part is
dominated, we can say that this has been proved in the undertaken studies. A large
silt fraction (0.05-0.01 mm) in all studied soils make up 40-60%, and the sand
fraction is almost never occur. In the newly irrigated light serozem soils large dust
particles are reached to 26.9-40.9%, and in the lower horizons to 48.0-50.6%.
Mechanical composition easier down by soil profile. And in irrigated serozem-
meadow soils the texture of the soil, respectively, amounts to 47.0-52.0% and
37.1-39.8%. In old irrigated typical serozem soils large dust particles reach
24.4-48.4%, by texture they are medium- and heavy loamy. In old irrigated
meadow-alluvial soils large silt particles is less, a decrease in their numbers and up
t0 16.6% is observed.

Irrigated typical serozem soils of Surkhan-Sherabad oasis is medium- and
heavy, sometimes light loamy. Typical serozem soils are non-saline, sometimes
slightly saline. The texture of irrigated light serozem soils differ from each other:
in the district of Kumkurgan light loamy and sandy, in Shurchi district — light and
medium loamy. Irrigated light serozem soils of the studied territory are weakly or
medium saline.

The texture of serozem-meadow soils is light and medium loamy. The
texture of meadow soils is heavy-, medium- and light loamy, sometimes soil sand,
mostly, non-saline, sometimes slightly saline. The irrigated bog-meadow soils are
medium- and heavy textured and non-saline.

Foothill and standing near piedmont plains of arid climate areas (Samarkand
region) different from the climate of the steppe zone with it’s continental and not
arid climate. In this zone, rainfall is 2-3 times higher compared to the steppe zone.
The average annual air temperature is 13.6-15.1°C, the highest temperature
observed in the month of July — 26.2-29.6°C, the lowest in the month of January
-1.8-0.4°C, average monthly temperature of air during the growing season
is 22.8-24.4°C. Average annual precipitation according to Samarkand weather
station is 328 cm. The average monthly relative humidity is approximately 57%.
Evaporation from the soil surface is 1546 mm.

The climate of Surkhandarya region. The average temperature in the
Surkhan-Sherabad valley is 15,9°18,1°. The sum of effective temperatures is
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2700-3100°, the total amount of temperature on sunny days is 4700-5700°. Frost-
free days are 266-272. Annual precipitation is unevenly distributed and is as
follows: in Termez — 140 mm, Sherabad — 194 mm, Shurci — 265 mm. Relative
humidity in the region in the average of 30-40%. In the summer months, the
relative humidity is reduced by 18-20%, in the winter months it is 62%.
Evaporation is 20 times higher than the precipitation.

In the third chapter «Objects and methods of research» set out
geomorphological-lithological characteristics of the selected object, key areas,
methods of agrochemical, microbiological, and laboratory experiments.

4 reference (key) areas selected on 4 administrative districts, characterized
by irrigated agriculture in Samarkand region:

Zone of typical serozem soils: 1. Area named after Ibn Sina of the Urgut
district; 2. Area named after N.Nartaev of the Pastdargam district; 3. Area named
after D.Achilov of the Ishtihan district; and the zone of light serozem soils: 4. Area
named after A.Navai of the Narpay district. In addition, typical and light serozem
soils, and takyr soils of Surkhan Sherabad valley of Surhandarya region were
selected.

The scheme of agronomic experiments: In experiment crushed soil of
d-1 mm used, polyethylene box with area of the S-630 cm” (length - 30 cm , width
— 21 cm, height — 15 cm ), moist soil — 60% of full moisture used. Mass of air —
dry soil is 3000 g. In 4 years constant humidity is maintained in the vessels, the
soil was in a loose state (imitation of a fallow field), air temperature — natural.

In the fourth chapter, «The results of the research» sets out the
accumulation in soils, waters, plants and amount of heavy metals and
organochlorine pesticides in irrigated soils of selected objects, types and amounts
of soil microorganisms.

It was found that the ratio of carbon to nitrogen C:N in irrigated soils of
Zarafshan valley less from typical values of serozem soils — 7-9, in irrigated typical
serozem soils it changed to 4.9-6.2, in light serozem soils to 4.8-5.6, in the
serozem-meadow soils to 5.3-6.4, and meadow-alluvial soils to 5.1-5.9.

The humus content in the arable horizon of irrigated typical serozem soils of
Surkhandarya region ranges between 1.01-1.39%. The amount of phosphorus in
these soils is 15.0-45.0 mg kg™. The average content of mineral nitrogen equals
6.0-13.8 mg kg™. In the arable horizon of irrigated light serozem soils, the humus
content is 0.9-1.3%, nitrate nitrogen 20.0-28.0 mg kg™, mobile phosphorus —
15.0-17.0 mg kg™. In the arable horizon of serozem-meadow soils, humus content
is 0.81-1.20%. The content of available nitrogen is average 20.0-28.0 mg kg™,
phosphorus 15.0-20.0 mg kg™,

The humus content in the topsoil of irrigated meadow soils of Sherabad-
Surkhan oasis is 0.84-1.91%. The amount of available nitrogen varies from 38.9 to
77.6 mg kg™, phosphorus 17.0-47.0 mg kg™. The humus content in the arable
horizon of irrigated bog-meadow soils is 1.1-1.2%. The amount of available
nitrogen is 61,7-79,4 mg kg™, phosphorus 41.0-61.0 mg kg™, and the amount of
mobile potassium is 88.3-206.6 mg kg™.
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In arable layer of old irrigated typical serozem soils of Urgut district
reduction in the amount of lead from 5.8 mg kg™ observed, and in the irrigated
meadow-serozem soils, the amount, increasing from 6.6 mg kg™ by soil profile, in
the 50-100 cm layer reaches 8.9 mg kg™ (MPC of lead in soil is 10 mg kg™)
(picture 1). In the summer months, mobile forms of lead, cadmium and chromium
in the soil are not found, only in the 0-30 cm layer of the old irrigated soils
accumulation of mobile nickel at amount of 15,5 mg kg™ is detected.

In old irrigated typical serozem soils of Pastdargam district amount of lead
increased from 4.7 to 8.9 mg kg™, and in the newly irrigated typical serozem soils
from 4.7 t0 9.2 mg kg™

In soils of Narpay district accumulation of chromium and nickel, as well as
lead, increases down to the soil profile. The amount of chromium exceeds the
maximum permissible concentration 2.0-2.5 times, which indicates the beginning
of the toxic pressure.

In newly irrigated light serozem soils accumulation of chromium in
0-100 cm of soil layer in an amount 70,0-80,0 mg kg* (MPC exceeding
2.0-2.3 times) is marked, in old irrigated light serozem soils in an amount of
63,0-93,0 mg kg™ (1.8-2.7 MPC) (sample 33), and only in 30-50 cm layer of newly
irrigated meadow- alluvial soils (sample 39), it’the highest number was
28.0 mg kg™ and did not exceed MPC (35 mg kg™) (picture 1).
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Picture. 1. Distribution of general form heavy metals in soil samples
In the 0-30 cm arable layer of old irrigated typicalserozem soils of Urgut
district (sample 1) the total amount of lead is 5.8 mg kg™, in the 205-250 cm layer -
4.6 mg kg™. In the newly irrigated typical serozem soils of Pastdargamdistrict
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marked increase in the amount of lead to 12.5 mg kg™ from top to 100-130 cm
horizon (sample 12).

The amount of totallead in soils of Ishtyhan and Narpay districts slightly
higher compared to the other studied objects. Thus, in the irrigated meadow-
alluvial soils (sample 25) marked accumulation of lead in 55-145 cm of soil layer,
its largest number detected at a depth of 55-80 cm (68.0 mg kg™). In newly
irrigated light serozem soils (sample 32), the amount reaches 39,3-76,0 mg kg™.
MPC of total form of nickel is 2 mg kg™. As can be seen from the graph, the
amount of nickel in all studied samples is above the MPC; 1 sample — 2,7-4,0;
11 sample — 3,1-4,25; 24 sample — 3,2-4,65; 32 sample — 3,15-4,35; in 33 sample
accumulation down to profile to 3.15 mg kg™ is observed (picture 2, 3, 4 and 5).
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Picture 2. Dynamic migration of mobile Ni Picture 3. Dynamic migration of mobile Cr
by seasons by seasons

In old irrigated serozem-meadow soils (9 sample) an increase in the amount
of nickel down to 150 cm layer to 2,4-2,58 mg kg™ is observed, which exceeds the
maximum permissible concentration. According to our research there is the total
number of metal accumulation by the following the decreasing number:
Pb>Cr>Ni>Cd (picture 2, 3, 4 and 5).

According to the research it is found that the accumulation and migration of
heavy metals in small biological cycle (lead, nickel, chromium) has a negative
impact on the soil.

In soils of Urgut district, due to weak anthropogenic load amount of heavy
metals is equal to their number in the parent rock. But in soils of Narpay, Ishtyhan
and Pastdargam districts with developed industry there is the accumulation of
heavy metals in large quantities.
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The average nickel content in irrigation, waste and ground water is
0.3 mg I"", which exceeds MPC by 3 times. Moving up the food chain of water-
plant-animal-human, it has a strong negative factor leading to disruption of the
ecological balance.

In old irrigated light serozem soils of Shurchi district cadmium in layer
0-29 cm is detected within 0.22 mg kg™ soil, decreasing in subsurface horizon
(29-78 cm) to 0.13 mg, and in the bedrock (107-165 cm) to 0.07 mg kg™ of soil.
The leaves of cotton contains 0,14-0,18 mg kg™ from dry weight, which can be
regarded as not increased, if we proceed from the fact that 0.2 mg kg™ of the
product allowed by the sanitary norms (picture 6).
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Picture 6. Distribution of heavy metals on the profile of the typical old irrigated serozem soils, mg kg™
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In old irrigated light serozem soils of Kumkurgan district, cadmium content
in the 0-35 cm layer is 0.13 mg kg™ of soil, and in the horizon of 35-60 cm — 0.14,
and in more lower layers — 0.12-0.13 mg kg™. It can be noted the absence of
anthropogenic brings of cadmium in agricultural landscapes of the area. The
element content of the cotton leaves reaches 0.13 mg kg™ of dry matter. Thus, a
high content of cadmium in soils and vegetation found in soils of Uzun, Sariosiyo
and Denau districts.

Its content in leaves of cotton varies 3.0-7.9 mg kg™ of dry matter. It is large
enough quantity, so the threshold (yet harmless) amount of chromium for living
organisms is set within 0,25 mg kg™ of dry matter. The plant diagnosis carried out
on cotton shows an increased total cadmium content in the leaves (0.31-0.28 mg
kg™ dry weight).

Studies conducted in the summer on soils of Zarafshan oasis detected
pesticides does not exceed the permissible limits or are at or below the MPC.
However, in the subsurface soil adjacent to the water table, pesticides detected in
guantities exceeding the MPC 5-10 times. The groundwater, drinking water and
irrigation ditches of Ishtikhan and Pastdargam districts are areas with excess of
maximum permissible concentration (MPC) of organochlorine pesticides to
0.6 mg kg™. For example, in the arable horizon of old irrigated serozem-meadow
soils 0.072 mg kg™ of CVD is found, and in 75-150 cm layer of pesticides
exceeded 0.8 mg kg™ of soil and reached 8.0 MPC.

In the profile of newly irrigated meadow-serozem light loamy and strongly
saline soils of Pastdargam district also noted an increase in pesticide residues in the
lower horizons of the soil profile, even at a depth of 160 cm, at the junction with
the groundwater table the number of a and y-HCH is 0.2 mg kg™ of soil. In the
148-200 cm layer of newly irrigated typical serozem soils, bordering with the
groundwater table, identified the remains of y HCH at 0.4 mg kg™, in old irrigated
meadow-alluvial soils of Ishtikhon district on the border with groundwater
pesticides found in 0.3-0.2 mg kg (MPC in soil — 0.1 mg kg™, in water —
0.1 mg I"). In the waters of Urgut district arithmetic mean of organochlorine
pesticides in irrigation water is 0.3 mg I, the groundwater contains pesticides,
whose number exceeds MPC by 2 times, artesian water polluted with pesticides
above the permissible value by 4 times. In Ishtyhan and Narpay districts high
amounts of toxic pesticides are found.

In addition, in cotton fiber imported from Ishtikhan district, the amount of
a-HCH was 0.6 mg kg™, gamma - HCH — 0.9 mg kg™, in tobacco plants taken
from sample 8 of Urgut district o-HCH was 0.8 mg kg™, which exceeds the
maximum permissible concentration by 1.14 times (MPC of 0.7 mg kg™).

The residues of OCPs in typical serozem soils and takyr soils of
Surkhandarya region are studied. Research has established that the soil of the
studied areas are polluted, mainly, with residual amounts of DDT and its stable
metabolite — DDE; alpha and gamma HCH occur fragmentary in small amounts.

In typical old irrigated serozem soils of Uzun district, DDT accumulated in a
layer 0-56 cm, but is present along the entire profile in an amount of from 0.326 to
0.004 mg kg™. There are arrays with a very high content of toxic chemicals, within
the MPC 9.4-17.6.
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The content of the residual quantities of DDT in the typical old irrigated
serozem soils of Sariosiyo district ranges between 4.3-6.2 MPC, highest content of
xenobiotics in irrigated areas of Denau district reaches 2.6-3.4 MPC.

In soils Shurchi and Kumkurgan districts, the largest number of HOP is
1.4-2.3 MPC. Analysis of water and plants showed high amounts of pesticides in
drinking and irrigation water and in crop products. The amounts of the isomers of
HCH and DDT metabolites in the leaves and twigs of cotton in the typical serozem
soilsof Surkhandarya region reaches to 0.01 mg kg™

Thus, we can say that all the studied soils of Zarafshan valley and Surkhan-
Sherabad oasis experiencing significant pressure by organochlorine pesticides.
Residues of organochlorine pesticides were found in all soils and objects of its
environment, there is a transport of pesticides in the soil-water-plant.

Old irrigated soils of Urgut district and the newly irrigated serozem soils of
Pastdargam district are characterized by a high number of actinomycetes. Their
amount in 1 g of soil ranges from 8.9 to 7.2 min. The number of actinomycetes
under cotton and alfalfa is significantly higher than tomato.

It is noted that in the soils of the oasis maximum number of ammonifiers
vary between 2.5 min to 6.0 min. Definition of microscopic fungi showed that they
represent a small share of the total microbial population, although in some soil
samples, their number reaches 20-28 thousand g™ soil. In the study of changes of
the number of microorganisms, the highest number of ammonifiers noted in Urgut
and Pastdargam districts. For example, in 1 g of the upper 0-20 and 0-30 cm soil
layers of Urgut district their number varies from 3.0 to 3.3 min.

In the fifth chapter of «Ways to improve the ecological condition of the
soil» provides data on the agrochemical and biological status of the contaminated
soil, as well as their impact on soil microorganisms and methods of purification by
phytoremediation.

In a laboratory experiment, soils with two humus contents are used. Samples
were selected from a field of corn (humus content — 0.85%) and orchard (humus
content — 1.70%). In soils of cornfield, amount of carbon equal to — 0.49%, and in
the orchard - 0.98%. In the first case the amount of nitrogen equal to 1%
carbon — 0.06%, and in the second — 0.04% (table 1).

Table 1
The amount of nutrients in the irrigated typical serozem soils

Place Humus, Common forms, % Mobile forms, mg kg™
of sampling % N P,Os5 K,O N-NO; P,Os5 K,O
Cornfield 0,85 0,026 0,24 1,446 17,5 11,0 361,5
+0,025 | £0,0008 | £0,0051 | +0,035 +0,45 +0,35 +12
Orchard 1,70 0,032 0,30 1,808 30,25 18,0 361,5
+0,045 | £0,0007 | £0,0075 | £0,037 | =+1,02 +0,45 +11,8

The ratio of carbon to nitrogen in these soils are, respectively, 18.9 and 30.7,
which significantly higher than amounts of corresponding typical serozem soils
7.9-8.0. This shows a sharp decrease in protein nitrogen in the soil, a weak flow of
biological activity in the soil and harsh violation of the genetic characteristics of
the soil.
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The amount of total phosphorus in these soils is high, and the amount of
digestible forms is low. Number of total and mobile forms of potassium in these
soils is high.

Ratio of microflora growing in SAA and IPA is indicative of the rate of
decay of organic matter in soil (table 2).

Table 2
Number of microflora in the irrigated typical serozem soils, housand ha™
The Sporeless Spor_e- Mushrooms | Actinomycetes Ollgopltro-
amount bacteria forming (Capek) (SAA) philes
of humus bacteria P (Ashby)
0,85% 1800+60 12+0,38 13+0,4 2200£75 3500+116
1,70% 1400+49 10+0,29 10+£0,31 250078 3000+98

For example, soils with humus content of 0.85% the rate of decomposition
of organic substances is equal to 1.23%, and in soils with humus content of 1.70%
the rate of decay of mass equal to 1.79%. The main requirement of technologies:
the preservation of porosity and humidity in the soil for 4 years. During this period
to the soil earthworms and leaf litterare introduced. Under these conditions in the
soil increases the amount of humus, total and mobile forms of nitrogen,
phosphorus and potassium, improves agrochemical properties. In the soils of first
variant, ratio of C: N was 4.9 and 7.3, while in the second variant, it was equal to
5.2 and 8.6. The results in both soils were almost identical, and they correspond to
genetic indicators of old irrigated typical serozem soils. It is possible that for a
four-year fallowing, by maintaining moisture and good aeration creates an
opportunity for vigorous activity of the soil microflora and exhibit substantial
positive changes in the environmental condition.
To the soil of the experience (to special vessels added 3 kg of soil) for
4 years (2003-2006 yy.) to the topsoil, in the spring and autumn,was introduced
shredded leaf litter at the rate of 60 t ha. Under laboratory conditions, constantly
was maintained the porosity of the soil. Thus, to 3 kg soil, except leaves and
156 grams of dry residue, manure and vermicompost, enriched by 5.45 g of
nitrogen, 168 g of carbon, 2.6 g of phosphorus and 21.5 g of potassium.
Table 3 shows the amount of introduced nutrients.
Table 3
Nutrients introduced with organic substances to the soil, g 3 kg™

Introduced supplement sand nutrients
Additives litter Manure — 20, 30, 40 t ha® |Biohumus — 20, 30, 40 t ha™
500 20 30 40 25 37 50

gramm | gramm | gramm | gramm | gramm | gramm | gramm
N 5.45 0.172 0.258 0.344 0.248 0.366 | 0.495
C 168.0 3.18 4.77 6.36 6.525 9.657 13.05
P,0s 2.6 1.156 0.234 0.312 0.032 0.047 | 0.063
K,0 21.5 0.176 0.264 0.352 0.91 1.343 1.815
Solids 155.75 9.19 13.785 | 18.38 | 10.625 | 15.725 | 21.25
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Keeping in soil moisture (60%), porosity, the amount of nitrogen increased
about 10, phosphorus at 2, potassium at 1.2-1.5 times. The number of mobile forms
of nitrogen and phosphorus also increased, but the amount of potassium decreased.
In soils with 0.85% of humus in fallowing state, observed increase in the amount
of total nitrogen in 8 times, phosphorus — 1.8; potassium — 1.3; when introducing
leaves and earthworms amount of nitrogen increased by 12.3; phosphorus 2.25; the
total amount of potassium 1.04%, in soils with a humus content of 1.70% total
nitrogen increased by 7.8 times; phosphorus by 2.0; potassium 1.65; when apply in
leaf and worms to the soil, nitrogen rose to 11.4; phosphorus to 2.5; potassium
1.4 times.

The selected soils in state of fallowing, the amount of total nitrogen in
0.85% humus contained soils increased by 8-times, phosporus — 1.8 times,
potassium — 1.3 times, with the introduction of litter and worms nitrogen increased
by 12.3 times, phosphorus — 2.25 times, and only the number of total potassium
decreased by 1.04 times, in 1.70% humus soils, an increase of the gross amount of
nitrogen by 7.8-times, phosporus — 2.0 times, potassium — 1.65 times, while
introduction of litter and worms nitrogen increased byl1.4 times, phosphorus —
2.5 times, potassium — 1.4-times (table 4).

Table 4
Changes in amounts of nutrient elements in the soil when introducing litter
Humus, Total forms, % Mobile forms, mg kg-1
% N | N | POs | KO N-NO; | P,Os K,0

Original humus content of 0.85%, after two years
1.58+0.05 | 0.21+0.006 | 4.36 | 0.44+£0.015 | 2.0+0.05 | 30.8+0.95 [ 27.06+0.85 | 172+4.5
Four years later

4.06+0.12 | 0.32+0.009 7.36 0.54+0.017 1.5+0.04 39.7+1.35 53.85+£1.8 | 175455

Original humus content of 1.70%, after two years
2.24+0.07 | 0.25+0.007 | 5.2 | 0.61£0.021 | 3.0£0.09 | 30.8+0.75 | 123.8+2.85 [270+7.45
Four years later

5.4140.16 | 0.365+0.13 8.6 0.7540.025 | 2.5+0.085 35.441.15 |143.7544.25| 326+49.5

Note: The underlined results differ significantly from bench mark values with P <0.05.

Microbiological studies have shown that as a result of the abandonment of
soil in the state of steam for 4 years, increased the number of microorganisms in
the soil biota on all humus backgrounds. Thus, in the control variants after four
years of growing season number of spore less bacteria increased by 1.1 times, with
spores by 1.3 times, mushrooms by 1.2 times, actinomycetes by 1.14 times,
oligonitrophils by 1.12 times (original content of humus 0.85%) and on soils with
humus amount of 1.70%, these rates rose respectively 1.3; 1.6; 1.2; 0.96; and
0.94-times (table 5).

In soils as a result of fallowing without introducing fertilizers there was a
decrease in the number of oligonitrophils and actinomycetes in the soil.

In variants with introducing of litter and earthworms to the soil, with humus
0.85%, number of spore less bacteria increased in 2.6; spore-forming bacteria —
3.2; mushrooms — 1.7; actinomycetes — 2.1; oligonitrophilic — 1.6% and 1.70%
with soil humus, these figures have increased, respectively, 2.6; 3.1; 1.9; 2.0; 1.6
times (table 5).
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Table 5
Changing the number of soil microflora after four vegetations, thousands g™

Spore-

Place A".‘mon'f" forming Mushrooms | Aktinomitsets Ollgo_nltro-
Ne . dicators . philes
of sampling (SBS) bacteria (Capek) (KAA) (Ashby)
(GPU + HS) y
Humus 0.85%
y | Soil +humidity + friability | 5, oo 150,53 150,49 2500485 39004125
(control)
2 The soil + litter + 46004150 381,25 224065 | 4500145 5500165
earthworms
Humus 1.70%
3 | Soil +humidity +friability | 15, 60 160,57 120,37 2400479 280090
(control)
4 The soil + litter + 3600115 310,95 194055 | 5000+155 49004140
earthworms

Note: Underlined results are significantly different from the control options with P <0.05.

In March 2006 the soil was contaminated with heavy metals: chromium
(Cr), nickel (Ni) and pesticide HCH (5 times higher than the MPC). When adding
vermicompost into the soil in an amount of 20 t ha™ increased resistance of soil to
the effects of soil organochlorine pesticides and at the same time the amount of
humus can be increased by 3%, chromium toxicity is relatively higher than HCH,
the toxic effect of nickel is relatively higher than chromium. Andin the 30 t ha
vermicompost variant, pollutants have exactly the same effect, but as a result of
increasing the amount of vermicompost to 40 t ha™ toxicants form step-down
series as follows: Nickel>BHC>Chrome.

As a result of the composting of soils with organic mass (litter) and manure
(20 t ha™), the negative effect of pollutants decreases in the following order:
Ni>Cr>HCH. In this period the amount of nitrate nitrogen in the soil of all variants
were very low, the reason that we have given above, considering the mode of soil
humus. Despite the low rate of passage of nitrification processes can be observed
pollutants activity in varying degrees of availability of soil nutrients. When added
to the culture medium only fiber (litter) and vermicompost of 20 and 30 t ha™,
highest toxic to nitrifying process has nickel, but when introducingvermicompost
in an amount of 40 t ha™ negative impact of nickel is relatively weaker, thus the
highest toxic effect has chromium, the same pattern is observed on the background
of manure 20 t ha™, while the micro-organisms + earthworms + leaves and manure
in the amount of 30 and 40 t ha™ is capable of reducing the toxic effects of
pollutants.

Analyses of plants after four seeding on the background of HCH and
chromium show a decline in soil humus content, but the amount of humus is in an
elevated state. Adding leaves to the soil and adding them 20-30 t ha™ of
vermicompost enhances the amount of humus in the soil within 4,34-4,61%, after
sowing minlet impact of toxic substances on the agrochemical properties of soils
was reduced to a minimum, only there the ability to determine their trends. On the
background of 20-30 t ha™* of manure and 40 ton ha™ vermicompost the amount of
humus is in the range 5,35-5,61%.
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In the experimental variants ratio C:N varies within 6,6-13,8. The highest
ratio of C:N in variants withvermicompost and manure has been detected in the
contaminated chromium varients where it is equal to 9.0. With increasing amounts
of manure and vermicompost ratio of carbon to nitrogen is expanded, there is no
clear pattern in the negative effects of toxic chemicals.

The data obtained after 60 days of research on control variant with humus-
poor soils (0.85%), the number of spore less microorganisms was 3.0 min g™, after
6 months of research the number rose to 0.1 min, but in the medium-humus soils
(1,70%) of the amount was more than 0.3 min. After 18 months in low-humus soils
determined reduction of cells at 0.7 min. At the first term on low-humus form with
the use of HCH, the amount of bacteria increased by 0.8 min, and in soils with
chromium they decreased by 0.1 min. In medium-humus soils with the application
of HCH increased the number of spore less bacteria in 0.1 min, and under the
influence of chromium, they are reduced in 0.2 times. In laboratory tests within 60
days on all backgrounds low humus soil with HCH treated with litter content
determined an increase in spore less bacteria in 1.5 min, and in the medium-humus
variant in 1.0 min, in 6 months in soils with low humus number sporeless bacteria
increased by 0.1 min, but in the medium-humus soils to 0.3 min. In the variant
with the addition of pollutant as compared to the control at low humus soils repeat
their number decreased by 3.3%, while in medium-humus soils by 5.5%. Under the
influence of chromium on the first testing period, in variants with different
concentrations of humus, soils contaminated by toxicant, a cells decrease in low-
humus soils by 3.3%, in the medium-humus soils to 6.1%.

The plants grown in soil with a low humus content, the amount of Cr was
16.2 mg kg*, Ni — 17.3 mg kg™ and in plants grown in soil with average humus
content number of Cr was 22 mg kg™ Ni — 7.6 mg kg™.

In vermicompost variations in the composition of the plant there is a
decrease in the amount of chromium from high values. In the variants with organic
fertilizers also a decrease in chromium and toxic quantities. Thus, fertilized
backgrounds with vermicompost background of 20 t ha™, amount of chromium in
the first period was — 31.86 mg kg™, in the second period — 20.48 mg kg™, and in
the third period — 22.0 mg kg™. As part of plants of the control group observed an
increase in the accumulation of chromium (from 15.21 to 42.30 mg kg™), and the
third term of its amount was 51.60 mg kg™. These values have not been observed
even in the fertilizer background with 40 t ha (picture 7).

In plants, in humus-poor soils on the second and third terms of plating the
amount of chromium was 23.6 mg kg™, and the amount of digestible nickel in the
third sowing period decreased from 8.54 mg kg™ to 6.10 mg kg™ (pictures 7 and 8).

In last periosaccumulation of nickel (Ni) as part of the plant decreases
downwards. For example, in the soil with vermicompost background of 30 t ha in
the first term of the amount of nickel was 152.37 mg, in the second term of
150.73 mg, and in the last period it decreased to 79.22 mg (picture 8).
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In carrying out mathematical processing of the data obtained from the
conducted «Miniatures» laboratory experiments, only for yields obtained with low-
humus soils that contaminated with nickel in the first term sowing, confidence is
99%, and in variants with chromium and pesticides, degree of reliability not found
in yields. In the analysis of plants, sown in the second and third terms, in soils with
a humus content of 0.85%, absorption of toxicants by plants is observed, the

Picture 8. Absorption dynamics of Ni
by plants in soils with 0,85% humus

degree of reliability of these tests was 99%.

In soils with humus 1.70%, on the options contaminated HCH, the reliability
of the resulting yield was 95%, and variants contaminated with nickel and
chromium — 99%. This shows that the amount of humus in the soil composition
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can reduce the degree of contamination. The correlation between the humus and
yield obtained from irrigated typical serozem soils with a humus content of 0.85%
in the first term of contaminated HCH was r = 0,72; with background on chromium
r = 0.78; with background of nickel r = 0.88; in soils with humus 1.70%, these
figures were equal to 0.65; 0.74; 0.76. In plants, sown in the third term in the soil
with humus 0.85% contaminated HCH, correlation is equal to r = 0.78, in chrome
background r = 0.70, on the background of nickel r = 0.79, in all toxic spheres a
decrease in the correlation between the humus and harvest is observed.

Thus, the agrochemical properties of soil with poor nutrient and under the
toxic pressure can be improved by keeping them in a state of vapor, keeping at
them moisture and air exchange, introducing at times 15-20 t ha of leaves and
earthworms. Introducing into the soil manure at rate of 20 t ha™ and vermicompost
in the amount of 20-30 tons ha™ can reduce the toxic effects of residues of
organochlorine pesticides and heavy metals. On the background of organic
fertilizers ratio of carbon to nitrogen expands, the quality of humus improves.

CONCLUSIONS

1. The explored soils are characterized by a low amount of humus 1.02%.
The ratio of carbon to nitrogen C:N of serozems soils changed to 4.8-5.6, in the
serozem-meadow soils to 5.3-6.4, and meadow-alluvial soils to 5.1-5.9.

2. On the content of mobile nitrogen irrigated typical serozem soils reached
40.7 mg kg™: light serozem soils — 50.1 mg kg™; serozem-meadow soils are high
supplied by nitrogen (52.1-61.7 mg kg™); and meadow-alluvial soils are low
supplied (12.6 mg kg?). Serozem soils are very low supplied by mobile
phosphorus. Amount of mobile potassium in the arable and sub arable layers of old
irrigated typical serozem soils was 80-108 mg kg™, according to the degree of
supply it relates to low and very low groups.

3. In Samarkand and Surhandaryo regions nickel found in all studied soils,
where its amount is above the maximum permissible concentrations by 4-5 times.
In summer, as a result of soil irrigation, there is a movement of a mobile form of
nickel with irrigation waters to lower levels, so in the upper, arable horizons it is
found in small quantities. In fall, a sharp reduction in the amount of nickel and
chromium is observed.

4. There is accumulation of the total amount of metals on the following
decreasing series: Pb>Cr>Ni>Cd. It established that the studied soils are polluted
with heavy metals (lead, nickel, chromium) and the involvement of heavy metals
in small biological cycle is proved, which has a negative impact on the soil.

5. There is a migration of CVD on soil profile and their accumulation in the
lower horizons reaches to 1-3 MPC. In surface and ground water in the summer
months pesticides were not detected, in the spring their concentration exceeds
MPC by 4 times. In all of the studied plants found y isomers of HCH. Presence and
accumulation of pesticides in the lower horizons of the soil profile in the surface
and ground water promotes continuous replenishment of OCPs in the surface, root-
layers of the soil profile and contaminate the crop production.
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6. Based on the accurate accounting of sizes and forms a toxic load on the
soil, agrochemical and biological properties, qualitative assessment of used
components developed biological technology of recovery of fertility and ecological
stability of the environment that contaminated and «weak» soils.

7. Manifestation of the toxic effects on soils of heavy metals and
organochlorine pesticides are largely corrected with humus content. However, on
soils affected by the toxic effects of emissions of TALCO, this movement has
intensified due to the cumulative negative impact of large amounts of pollutants.
Soils, still do not tolerate high emission of negative pressure, capable to retain
pesticides in various compounds and not pollute plants. It should be remembered
that the woody vegetation (walnut, mulberry) is capable removing of pesticides
from very deep layers of the soil profile and transfer them into the surface layers of
soil with litter.

8. The correlation between the humus and yield, obtained from irrigated
typical serozem soils with a humus content of 0.85% in the first term of
contaminated HCH was - r=0,72; on chromium background - r=0,78; on nickel
background - r=0,88;in soils with humus 1.70%, these figures were respectively
equal to 0.65; 0.74; 0.76. In plants, sown in the third period, in the soil with humus
0.85%, contaminated with HCH, correlation is equal to - r=0,78, in chrome
background - r=0,70, on the background of nickel - r=0,79, in all toxic spheres a
decrease in the correlation between the humus and harvest is observed.

9. Action developed by the example of old irrigated typical serozem soils
«technologiesy» tested under field conditions on contaminated soils of Sariasiyo and
Uzun districts of Surkhandarya region. Field tests have shown high enough
efficiency of our proposed «technology».

10. This technology was developed on the belief: you can not leave soils in
a state of loss of its ancestral ecological function — to provide yield of crops and
stabilize the ecological environment. It is necessary to «treat» lost soil fertility with
good care and recovery of its zoofauna and flora, which are able to return soils
their ability of self-preservation and self-cleaning.

11. To restore the junk, derived from agricultural lands with low fertility
and with hard environmental conditions, requires the use of methods of biological
remediation. To restore ecological condition of the abandoned lands, increase of
their fertility these lands must be uncropped (bare soil) for 2 vegetation periods,
and continuously maintain their moisture and friability.

12. The use of microorganisms-destructors in the fertile soils makes it
possible to create a self-regulating and self-cleaning systems that facilitate the
production of high quality and quantity of crops. With the selection of strains of
microorganisms-destructors, toxic chemicals, use of a balanced system of
application of organic fertilizers, increasing the biomass of all types of
microorganisms, present in the composition of the soil system, it is possible to
clean the soil from pollution. A good cleaning effect have strains of soil
invertebrates that can enrich the activity of soil enzymes, balance soil nutrient
mode, gathering toxics in capsules.
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