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KHWPUII (pancada noxkropu (PhD) nuccepraumsicu aHHOTALUSICH)

Jluccepranmusi MaB3yCMHHHI 10J13ap0Juru Ba 3apypartu. Jlynéna tabuuii
ouononauMepap KymiaagaH, XMTO3aH Ba YHUHI XOCWJIalapujaH OMOJOTUK (aoi
MOJAJlajiap OJHUII XaMmJa TypJid coxajlapjia KyJjamra anoxujaa 3IbTHOOp
OoepunMokna. Ymly WyHamumiaa, XuTO3aH XOCWIaJlapu acoculia KHIILIOK
XY KaJuTH SKUHJIApUHU 3apapKyHaHanapura Kapiu ¢oiiaianunagurad KUMEBUN
XUMOSUIOBYM BOCUTANAp SpaTUIIra KAapaTWITaH TaJKUKOTIAp allOXHMa axaMUsT
KacO 3Taau.

byryHru KyHnma skaxoHaa Typiau XoMaié MaHnOamapuIaH OJMHTaH XUTO3aH Ba
YHUHT XOCHJIaJapHd acoCHJIa Maxcyc Xoccaiapra 3ra OyiraH npemnapatiap OJUIIra
KapaTWwiraH KeHr Kyjiamjard WiMud u3IaHunuiap oaubd Oopuwimokna. by Gopana
ymoy npenapaTIapHUHT UIUIA0 YUKAPHUIIT TEXHOJIOTUSICUHY SPATHIL, Ta00opaTopus
MapOUTUIAH CaHOAT MUKECHIArd WINUIA0 YWUKAPWIN TEXHOJOTHSICHTAa TaI0uK
KWK KAYUK XaXKMIaH KaTTa Xakmra TEXHOJOrusra YTHUINHA WIMUAN
EHanryBIap acocu/ia TaKUK KWJINII Ba €YUMHHH TOIHUII J10J13ap0 MyaMMoJapiaH
Oupu XxucoOIaHaIH.

PecnyOnukaMu3na Maxamuidid XoM ameénap acocuaa KUIUIOK XYKaIUTu y4yH
UMIIOPT YpHUHU OOCYBUM Ba JIKCIOpPTra MYyJDKAJJIaHTaH OuoNapyalaHyBYd
MOJIMMEpP MpenapaTuB MIAKIMHY SIPATUII Ba aMalIu€Tra TaTOUK KUJIUIITa aloXuja
pTHOOP KapatuinMmokia. Kymmaman TaOuui, SKOJOTHMK XaBhcu3, Maxauidn
xoMami€ Bombyx mori XxuTo3aHM Ba YHHHI XOCHJIaJlapH acocuaa OMOJIOrHK (haoit
npernapariap OJMIIIa MyXUM HaTmkaiapra spunimiaMokiaa. by Gopama Bombyx
MOri TyT UMaK KypTH FyMOaruJaH OJUHIAaH XUTO3aH Ba METAJJI HOHJIApH acoCHIa
OMoNOruK (paoa MONMMEPMETAJUIOKOMIUIEKCIIap OJMII Ba HIIA0 YUKApUII
TEXHOJIOTUSCHHM SIPATHI, YJIAPHUHT XOCCATAPUHU TAIKWK KWJIHMII Ba KHUIIUIOK
XYKaJIUTU coxanapuia KyJuiai goj3ap0 MyaMmoJsiapJiad Oupu XucoOJiaHaIu.

Suru V36eKucTOHHUHT Tapakkuér crpateruscuaal, 2030 — imnragya G6ynran
WiM-QaHHM ~ PUBOXJIAHTHPHIN  KOHLEMLIMACHAA®?  «..MaXaIMid  XOMAmé
pecypcilapyuHM 4yKyp KaWTa MIUIAll aCOCHAA IOKOPU KyIHMM4a KUAMATJIU Tauép
MaxCyJoT uNutad YMKApHIL, TPUHIMIHAT KUXATAAH SHTH MaxCyJoT Ba
TEXHOJIOTUS TYpPJIAPUHU Y3IAMITUPHUIIN, [Ty acOCHJa MYKH Ba TaIIKW Oo30piapia
MUJUTHA  MaxCyJOTJIApHUHT pako0aTOapIONUIMTHHN TabMUHJAID Baszudanapu
oenrunad Oepunrad. by Oopaga KHUILIOK XY»KalIWTH COXAlapy Y4yH Maxaliui
XOMaIé — umak caHOaTH YMKUHIUCUIAH SKOJIOTHK XaB(CHU3 MOJMMED TperapaTuB
[IAKJUTA TTOJIMMEPMETAJUIOKOMILIEKCIIAp OJUII TEXHOJIOTHSICMHY UIIa0 YMKHUII Ba
V3NMalITUPUIITa WYHANTUPWITAH WIMHAW-aMaduid TaIKUKOTIAp MYyXUM aMajuu
axaMuAaT KacO dTaau.

V36exncTon PecnyGnuKacHHM sHaAa PHBOXIAHTUPHUIN OyiiMua XapakaTiiap
cTparerusicu Tyrpucunarn» @apmonu xamaa, 2017 viun 17 dpespangaru 11K-2789-
coH «®annap akagemusicu GpaoausATH, WIMAN-TAIKUKOT UIUIAPUHU TAITKWII STHIII,
OOIIKAPHUIIT Ba MOJMSUTAIITUPHUIIHNA STHA/a TaKOMIJIIAIITHPHUII YOpa-TaaOupiapu

1 V36exucron Pecny6mukacu Ipesuaentununr «2022-2026 ininapra MyDkamiadrad SIHrE Y36eKHCTOHHHHT
TapakKUET CTpaTerusicu Tyrpucuaarm» GpapMoHu.

2 ¥3gexucron Pecrry6mukacu [pesunentunnnar 2020 iiun 29 okrsépaaru [1dM-6097-con «AnM-danau 2030
Huiradya puBOKIaHTHPHII KOHLETIIMSICHHY TaCUKIIall Tyrpucuaa» dapmMoHH.



Tyrpucunayru, 2017 #mn 29 asryctoaru [1K-3246-connu  “Kumé canoatu
TAIIKAJIOTIAPUHUHT  AKCIIOPT-UMIOPT (PAOJIMATUHA TAKOMUJUIAIITUPUII 4YOpa
tagoupimapu tyrpucuaa’tu, 2020 #un 12 aeryctmaru I[1K-4805-con “Kumé Ba
Oouonorus HyHaNIMIUIapUaa Yy3JIyKCH3 TabjiuM cudatuHu Ba  uUiIM-¢paH
HATWKAJIOPJIMTUHU OLIMPUIIT YOpa-TaaOoupiapu TYFpUCKIA TH Kapopiaapu, Ma3Kyp
daonugarra TEruuUIM OOIIKAa MEbEPUN-XYKYKUN XyxoKatiapaa OenrujiaHra
BazudasapHu amaira OUMUpUILga ymly JguccepTalus TaIKUKOTH MYailsiH
Japa)kaaia Xu3MaT KWIaau.

TagKUKOTHUHT pecny0/mnka dan Ba TEXHOJIOTHSIJIAPH
PUBOAJIAHMINMHUHT YCTYBOP HYHAJMILIAPpUra MOCAMIH. Mas3Kyp TaJKUKOT
peciyOnuka (an Ba TexHoJorusuiap puBoxuiaHTUpuiHUHT VI, «Kumépmii
TEXHOJIOTHSJIAp Ba HAHOTEXHOJIOTHSJIAP» YCTYBOp MyHanmumura MyBO(UK
Oa)kapuJiraH.

MyaMMOHMHI  VPraHWJITaHJIMK  Japaxacd. J[yHEHMHr  KynruHa
MamJIakaTiaapuaa XUTO3aH Ba YHHMHI XOCWJIAJApUHU YpraHull XamJa YyJapHU
KyJutam Oyinda WIMHN W3JIaHUIUIAD JKaJauIMK OusiaH oiaub OGopuiMokaa. Yom
STUJTaH HAIIPJIAPHUHT KYMYWINTA XUTO3aH XOCWJIAJApUHU OJIMII Ba YJAPHUHT
bU3UK-KUMEBUI XOCCAIApUHU YpraHuiira Oaruiuianrad. XUuTo3aH XOCHJIaJapuHU
CUHTE3 KWIWII  YCYJUIApUHU  Ypranuwm  Oyinya WIMHH  HYHUJIUIIHUA
pusoxxiaantupuinra R. Muzzarelli, A. Tiwari, R. Muslim, K. Farag, V.K Mouryaa,
S. Miranda, N. Safee, N. Sohofi, R. A. Lusiana, Zeenat M. Ali, S. Tungtong,
XUTO3aHHUHT Xap-Xui (YHKIMOHAT TypyXJap TyTraH XOCHWJIaJJapUHU OJUII Ba
YIAapHUHT KYJJIaHUI coXajlapuHu keHratupum Oyitmya K.I'. Cxpsoun, C.H.
Muxaiinos, B.I1. Bapnamos, ['.A. Buxopesa, T.A. Akomnoa, B.A.Anekcannposa,
A.N. Tl'amzazana, JI.LA. Hyapranuur, Ba OOIlIKa OJMMJIAPHUHT WJIMUNM UILJIAPUHU
TabKU1a0 YTHUII 3apyp.

Pecnybnmukamuzna akamemuk C.II.PamumoBa Ba yHUHT MIOTHPJIAPH,
x)ymnanas K.¢.1. H.P. Boxunosa, ¥3 nznaaunuiapyu OuiiaH XUTO3aH XOCHIIAJIApUHA
Ba yjap acocuaa MNOJMMEPMETAIUNIOKOMIUIEKCIAp CUHTE3 KWJIWII, TY3WJIUII Ba
XOCCaJlapUHU aHUKJAIl XamJa aMaiauérra >KOpUi KWIMIIra Y3 XuccalapuHu
KYIITaH.

Y0y usnaHunuiapra kaaap agadbuériapaa Bombyx mori xuto3anu acocuzaa
VCUIITHY JKaJa/UTalliTUPYBUM, AHTUMHUKPOOJIMK XOCCacura Ba IOKOPH OHOJIOTHK
daouMkka sra OyaraH YCUMITMKIAPHA XUMOS KHJIMIII BOCUTAcH cudaThia HAaMOEH
Oynanurad MOJUMEPMETAIUIOKOMILICKCIAP OJIUII >KapaéHUHUHT TEXHOJIOTHSICU Ba
MIaKJIJIAaHUII JKapa€HUHU OOIIKAPHUII MEXaHU3MIIApU OOpacuiard WIMUN TaAKUKOT
UIJIapU KaM YpraHwirad. by noJmmepMeTauiOKOMIUIEKCIIap acoCHUIa IOJUMED
npenapaTuB MAKIMHU UIIa0 YUKAPUIITHUHT UCTUKOOJUTApUHU 03ara KeJITUPAIH.

JAuccepranmsi MaB3yCMHUHI JIHCCEPTALMS Oa’KapuiraH OJIMH TabJIUM
MyacCacaCHHMHT WIMHMH-TAAKMKOT HILJIAPU OUJIaH OOFJIMKJIUTH.

Jluccepramyst TaAKUKOTH Y30ekuctoH Pecry6nukacu danmap AxageMusicu
[Tomumepnap kumécu Ba (U3MKACH WHCTUTYTH WIMHH TagKUKOT WIILIAPU
pexacuanar  DA-A12-T-009 «Bombyx mori (kapbokcumerni-, cyibdar-,
ackop0aT-) XMTO3aHUHHUHI XOCUJIACH Ba HAHOXOCUJIACMHM OJIUII T€XHOJIOTUSACUHU
unutad uukumy (2012-2014 iit); KA-12-001 «XwuTo3aH Ba yHHWHT XOCWJanapu
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MOJIMMEPMETAJUIOKOMIUIEKCIIADUHU ~ OJIMII  TEXHOJOTHSICMHMA WNUIad  YUKHII,
YIAPHUHT KUIUIOK XY>KQJIUTH DJKUHJIApU KaCaJUTMKIIADUHU OJIIUHU OJIMII Ba
JaBOJIAIIIA UIIATHINIIK (BUIT, WIIU3 YHPHUIIA Ba MOHHIHO3)» (2015-2017 ifif);
I13 20170925130 «XwuTO3aH Ba YHUHT XOCHJajdapu acocujaa (QYHTUIIHI,
OakTepHIM] Ba UHCEKTUIU XOCCAJIN HKOJOTUK XaB(PCU3 KOMIUIEKC MperapaTiap
unuiad yukumn» (2018-2019 ii); OT-O7-01 «TyTr unak KypTu FymOaru-wmax
CaHOATH YMKHHAWIAPUHM KOMIUIEKC KaWTa uiuam TexHojoruscu» (2018-2020
W) wMaB3ymapugard (QyHIaMeHTan Ba aMalui JoWHXalapu Joupacujia
OaskapuITras.

TankukoTHHHT Makcaau: Bombyx mori xuro3zann Ba muc (I1) wonnapugan
MOJIMMEPMETAJUIOKOMIUIEKCH Ba y acocuja “Kympymxut” monumep mnpenapaTuB
MIAKJIWHU OJIMII Ba WIIIA0 YWKAPWIN TEXHOJIOTHSCHHU SPaTHII XaMa YJIapHUHT
GU3MK-KUMEBUI XOCcalapuHU Ba OHOJOTHK (DAOJIUTMHU TaAKUK KWJIHUIIIAH
noopar.

TaagKuKOTHUHT Basudasapu:

UIaK CaHOATH YHMKHHIWIApHIAH OJUHraH BombyxX mori xuro3aHu Ba MHC
nonnapu (Cu®*) acocuaa monMMepMeTaNIOKOMILIEKCIap onumga, sputma (pH)
MYXUATH Ba peaKIUsAra KUPHUIITYBUM KOMIIOHEHTIAp HHUCOATIApUHHU OOLIKAPHUII
OpKaJIl MaKOyJI TEXHOJIOTUK KYpCcaTrHuJIapUHU aHUKJIAII;

Oenruiaanran MakOyn mapouTiapaa Bombyx mori xurtozanu Ba muc (I1)
MOHJIApU ACOCUJA OJIMHTaH MOJUMEPMETAIUIOKOMILJIEKC HAMYHAJIADUHUHT (DU3UK-
KUMEBHI Ba OMOJIOTUK (haOJUTMTUHY aHUKJIAI;

Bombyx mori XUTO3aHU Ba MHUC MOHJIApHJIaH OJIUHTaH
MOJIMMEPMETAJUIOKOMILIEKCIIap acocuaaru nojauMep Ttapkubnu “Kynpymxut”
npenapar uiuiad YMKapuil TEXHOJIOTHACUMHU spatull Ba “Kynpymxut” nmomumep
MpenapaTuB MAKIMHWHT TEXHUK Ba UKTUCOIUN caMapaJOpJIMTHHN aHUKJIAII;

Bombyx mori xurto3amum Ba wmuc (Il) wWoHmapumaH  oJMHTraH
MOJIMMEPMETAJIIOKOMIUIEKCM Ba y acocuja oJimHraH “KynpyMxut” mojaumep
npernapaTvB MIAKIUHU HILIA0 YUKAPHUII YUYyH TEXHOJIOTHMK PETJIaMEHT Ba TEXHHK
mIapTaap XyxoKaTilapuHU Uiiad YUKUIN Ba TaCAUKIIAI.

TaakukoTHHHT 00bekTH BOmbyx mori xurtozanu Ba muc (1) wonmapugan
OJIMHTaH MOJUMEPMETAIOKOMIUIEKCHIap Ba y acocujaa oJiMHraH “KynpyMxut”’
MOJIMMEP TIPENapaTyuB MAKIA XUCOOIaHATIH.

TankukoTHHHT peaMeTn Bombyx mori xuTo3anu Ba MUC HOHJIAPH aCOCHIA
MOJTMMEPMETAJUIOKOMILIEKCIIAP OJIMII TEXHOJIOTHUSICH Ba YIAPHUHT (PU3UK-KUMEBUIA
XYCYyCUSITIApHU, TEXHOJOTHK KypcaTTUWwiapyd XamJa MOJIUMEPMETAIIOKOMILIEKC
acocuna onquHrad “Kynpymxut” nosmmMep npenapaTiB MAKIMHA WIUTA0 YUKAPUILL
TexHoJorMscuHM Ba  “KympymMxuT’ mpenapaTMHA  KHLUIOK  XY>KaJIHWTHla
YCUMIIMKJIApHU YPYFIApUHU Karcysulamjaa OUoNoruk (aoJUIMTUHU aHUKJIAIlIaH
nbopar.

TaakukoTHUHT Yycyaapu. [luccepramus wmuHA Oa)KapuIiua 3JIEMEHT
anamu3, BEJIC-, VB-, UK-dypbe CIeKTpOCKOMHs, PEHTIEHOCTPYKTYPaBUii aHAIN3,
KOHIYKTOMETPHUK THUTpJAlll, BUCKO3UMETpHUs Ba Oomka (U3HUK-KUMEBUN
ycysuiapaaH (oiianaHuIraH.



TagKMKOTHUHT WIMMIA SIHTWJINTM KyHugaruiapaad noopar:

WIK OOp WITaK CaHOATH YMKWHAMCUIAH OJMHraH Bombyx mori xuro3anu Ba
MHUC HMOHJIApH acocHJa AacTia0ku KOMIIOHEHTJIap HucOatinapu Ba sputma pH
MYXUTHA KYpPCATTUYMHU OOUIKAPHUII OPKAIH MOJTMMEPMETAITIOKOMILIEKCIIAP OJUII
TEXHOJIOTUSACUHUHT MaKOyJ1 MIapOUTIIAPU aHUKJIAHH;

Wik 00op MnuIad YMKWITaH MOJMMEPMETANIOKOMILJIEKC OJIMII TEXHOJIOTHSICU
acocu/ia KMIUIOK XY)Kaaurujaa KyJulaHyBYM mpernapaT cudaruma Bombyx mori
xutosanu Ba muc (Cu?*) MOHIApM acocuia ONMHIAH IOJMMEPMETAILIOKOMILIEKC
HaMyHaJIApUHUHT (QU3UK-KUMEBUN Ba OMOJOTHK (HAOJITMK XOCCalapy aHWUKJIaH]IH,
Kapa8HHUHT TEXHUK Ba UKTUCOJUIN caMapaJopiIuri XucoOIaH Iy,

wik Oop Bombyx mori xurto3aHm Ba MHUC WOHJAPUAAH OJIMHTAH
MMOJIMMEPMETAIIOKOMITIEKC — acocuaa  “‘Kynmpymxur”’ mnonumep npenapaTus
MIAKJIMHY UIUTa0 YMKAPUIIT TEXHOJIOTUSCH SIPaTUIIIM Ba TEXHOJIOTUK KapaEHHUHT
MakOyJI IAPOUTH TOTIHIIJIN;

wik 6op “KynpymMxut” moiaumep mnpernapaTuB MIAKIW KHUILIOK XY>Kaduruaa
OyFlol, Fy3a ypyFJlapuHU Kalcylajamiga KyJulalml — WMKOHUSTIApU — Ba
caMapaJIopJINTy aHUKIaHIH.

TagKUKOTHUHT aMaJIMii HATHXKAJIapH KyHuaaruiapaad noopar:

WIK OOp HWIaK CaHOAaTH YMKUHAMCHIaH Bombyx mori xuro3anm Ba Mmmc
WOHJIApH acocuja MOJIMMEPMETAIUIOKOMIUIEKCIAD OJIMIIHUHT  TEXHOJOTHICU
ApaTWIM Ba YWOY TEXHOJIOTHS AacoCuja MOJIMMEPMETAUIOKOMILIEKC —OJIMII
xapaCHyIlapu yuyyH MakOyJl apouTiaap aHUKJIAH]IY;

Bombyx mori xwurozsamm Ba wMmmc (Cu?’) MOHIApPMIAH  OIMHraH
MOJIMMEPMETAIUIOKOMITIEKCIap acocuaa “‘Kynmpymxur’ mnoiauMep npenapaTuB
HIAKJIMHU UIUTa0 YMKAPHII TEXHOJOTHUSICH SIPATUIIAM Ba YIIOY TEXHOJIOTHS acoCua
OJIMHT'aH HaMYyHaJIApHUHT PU3NK-KUMEBUHN XYCYCUSATIIApU TAIKUK KUITUHIH;

“KynpyMxuT” TOJUMEp TMpernapaTUB IIaKJIMHU IOKOPM YHYM OwiiaH
OJIMITHUHT MakKOyJl MIapoWTIapyu aHUKJIAHAU Ba SIPAaTUIITAaH TEXHOJIOTHS acoCH[Ia
Taxpuba CHHOB NAPTHUSIAPU OJIMH/IH;

WIK 00p KUIUIOK XYXKaJUTU YpYyFIapuHH, XKyMJaJaH Fy3a Ba OyFIoi
YpYFJIApUHU JKUIIAH aBBAJI WIUIOB OepuIlia, TUIEHKA XOCHJI KUJTYBYH, YCHIIHU
KaJUUIATUPYBYH, aHTUMHUKPOOIMK XOCCATapUHU HAMOEH KHJIYBYH, DKOJOTHK
xaBpcuz, “Kynpymxur’  monmMmep — MmpenapaTUB — MIAKIWHUHT  KyJUTail
UMKOHUSITIIAPU aHUKJIAH/IH.

TagKuKOT HATHKAJIAPUHUHT UIIOHYJINJIUTH,

Bombyx mori xuro3anu Ba MUC MOHIapU acocHa MOJIMEPMETATIOKOMITICKC
OJIII TEXHOJOTUACHHM SIpaTHIl Ba YOy TEXHOJOTUS acocuja OJIMHraH
HaAMyHQJIApPHUHT (PU3UK-KUMEBUN XOCCAJIapUHU ypraHum Oyiinya onud Oopuira
TaJIKUKOTJIap 3aMOHABUU (PUBMK-KUMEBHUH yCyJiap €paamMuia aMalira OIIUPHIIIH.
Hucceprammst umm Oyhnya Xynocanap KUMEBUM KapaCHIAPHUHT 3aMOHABUUN
HazapusUIapyaa HIIaTUIAAUraH TeHrIamanapAad ¢oiiagaHrad xoJjja OJIMHTaH
HaTWXxanap acocuaa KuauHau. ONMHATAH HATHKATAPHUHT UIIOHWIMIIATH cudatuia
WIMHIA KypHaJIapJa 4ol STWITaH Makojajiap XaMmJa pecnyOiMka Ba XaukKapo
WIMUNA aHXKyMaHJIap MyxoKamanapua 3 TaCAUFUHU TOITaH.



TagKMKOT HATHKAJAPUHUHT MJIMHUIA BA aMaJIMHA aXaMUSTH.

TaaKUKOT HaTWKaNapUHUHT WIMHM axamMusiTd IIyHAaH HWOOpPaTKH, MUC
WOHJIApH Ba XWUTO3aH acOCHJIa MOJMMEPMETAIUIOKOMILIEKC OJUII Kapac¢Huaa
KOMIIOHEHTJIADHUHT KOHILIEHTpauusiiapy, pH wMyxuth, XapopaT Ba peakuus
JABOMUWINTUA Ypracujga OOFJIMKIMK aHHWKJIaHTaH. TaHlIaHraH TEXHOJIOTHK
IapOUTIIapAa OJMHTaH MOJMMEPMETAIUIOKOMILIEKCIAp Ba yJiap aocuaa paTUiral
“KynpyMxuT” nmoauMmep npenapaTuB MAKIMHUHT (PU3UK-KUMEBUN XOCCIapH Xam/ia
CTPYKTYypacH aHUKJIAHTaH.

TaakuKOT HATHXKATAPUHUHT aMajvil aXaMusITH IIyHAaH HWOOpaTKH,
naboparopus TAAKUKOTJIApH HATWIXKAlIapura Kypa TaHJIAHTaH TEXHOJOTHUK
mmapoumTaap — acocuaa  xuTo3an  Ba  muc  (Cu?") MOHJIApUJaH
MOJIMMEPMETAIUIOKOMITIEKCIap  xamaa “Kynpymxut” monumep npenapaTus
IIAKJIMHU OJUIIHUHT TNPUHIMIHAI TEXHOJOTMK CXEMach, HWOUlad YHKapHIL
TEXHOJIOTUSACH SAPATWIAM Ba TEXHUK HUKTUCOAUN KypcaTruwiapyd AaHUKJIAHTAH.
Hatwxana  xurozan Ba wmuc  (Cu?*)  woHmapu  acocuja  ONMHIaH
MOJIMMEPMETAJUIOKOMIUIEKCIaH  3KOJIOTUK  XaBheu3z  “Kynpymxut” momumep
npenapaTvB MIAKIWHA OJHII TEXHOJOTUSCH MIIIad uukwiau. Fy3aHuHr Typiu
HaBJApW YpYyFJIapUHU OHKUII OJIMJAH Karcyjajall OpKaJId WIIJIOB OepHiIll
BocuTacu cudaruia >KaJaulalliTUPYBUM Tabcupra sra Oynran “Kympymxut”
penapaTUHUHT KyJIIall UMKOHHUSTIApH KYpCaTHITaH.

TaagKMKOT HATHKAJTAPUMHHUHI KOpPWUH KUJIMHMIOM. Muc HOHU acocuia
BombyX mori XxuTo3aHUHHUHT MOJMMEPMETAIOKOMIUICKCIAPUHH UIUIA0 YUKAPHIIT
TEXHOJIOTUsICU Oyiinya OJIMHTaH WJIMHUM HaTHXKaJlap aCoCHUIa:

“KynpyMxuT” mojuMep npenapaTuB IIAKIM y4yH TE€XHUK IIapTiiap WMILIa0
apkuiras (“Y3cTaHaapT” areHTIMTH CTAaHAAPTIAMITHPHUII CepTH(HKATIAIITHPHII
Ba TEXHUK XUXATIAH TapTUOra COJIUII UIMHUU-TAAKUKOT MHCTUTYTH TOMOHUJAH
112/0011400 con Omman 2021 #iwn 17 maii caHacuaa JlaBnat pyixaTura OJMHTaH).
Harmxkama Kunuiok xykanuruaa KyJJIaHWITyBYH, MaxaUITMH SKOJIOTHK XaB(Cus,
OMoNOTHK (haoJ mpernapat OJIUII UMKOHUHU OepraH.

“KynpyMXuT” TOJMMEp MpernapaTHB MAKIMHH “Y30eKHCTOH-5" Ba
“V36eKHCTOH-6" HABJIM MIIAK KypTJlapura xamJa YHUHT O3yKacura — TyT JapaxTu
Gapriapura  uuuIoB Oepumpa ¢oiinamanmiran  (Y36ekucton Pecrmy6imkacu
Wnakuwmmk  yrommacuauar 2020  #mn 30 wrommarm Ne  4-2/1500-con
MabIymMOoTHOMacu).  HaTwkama  umak — KypTUHMHT  SIIIOBYAHJIMTH  Ba
XOCWIOPIAUTUHU OIIMPUII UMKOHUHU Oepras.

TagkuKoT HATWKAJAPUHUHI anpodaumsicu. [(uccepranms  Oyiinua
OJIMHTaH acOCHI HaTHKajap 5 Ta Xajakapo Ba 8 Ta pecnyOjvMKa WIMH-amMalui
aHKyMaHJIapuJa Mabpy3a KWJIMHIaH Ba MyXOKaMaJlaH YTKa3WJIraH.

TagKMKOT HATHXKAJAPUHUHI JbJOH KWIMHUIIM. JluccepTanus mMaB3ycu
6yitnua sxamm 16 Ta MIMMH WIUIap 9YON STHITAH, WIyNapiaH, Y36eKHCTOH
PecniyOnukacu Omnuii arrecranusi komuccuscuHuHr (ancada noxkropiauk (PhD)
JUCCepTalMsUIiapd aCOCUM WIMHUN HaTHXKalapyuHU YOI HSTUIN TaBCUSl STHITaH
WIMHIA Hampiapia 3 Ta Makoia, Iy >KymiajaH, 2 Tacu pecrnyOnuka Ba 1 Tacu
XOPWIKHM JKypHaJUIap/ia Halllp STUITAH.



JluccepTanMsiHUHT TY3WIHINKA Ba XakMu. Jluccepranus KAPUIT KHCMH,
TypTTa 000, Xynoca, ¢dolmanaHuirad agabuéTnap pyWxatd Ba WIOBaJIapJaH
noopar. JluccepranmssHUHT XakMu 112 GeTHU TallIKuI 3TN,

JTNCCEPTAIIMSTHUHT ACOCHUN MA3ZMYHHU

Kupum gucepranuss MIIMHUHT KUPUIIL KUCMHUAAQ TAJAKUKOT MaB3yCHHHUHT
J0J13apONKru Ba 3apypaTu acociaHraH. TaJIKMKOTHUHT Makcaja Ba Baszudanapw,
00BEKTIapH Ba MPEMETNIAapH OeirunaHraH, Y3bekucTon Pecny6nmkacu ®dan Ba
TEXHOJIOTHSUIAD  TAPAKKUETUHUHT  yYCTYBOp  WUYHAIMNUIApUra  MYO(DUKIUTH
KYpcaTWIraH, YHUHT WJIMUW SHTUINTA Ba aMalvil HaTwKalapu O0aéH KUJIWMHTaH,
OJIMHTaH HATIWKAJApPHUHT HWIIOHWIWINTYA AacoCjaHraH, Ha3apuid Ba aMaiuii
axaMuATH EPUTWITAH, TAIKUKOT HATWKAJAPUHUHT aMannuérra J>KOPUH JTHII
MCTUKOOIIapu XaKua Xyjocajaap KeITHPUITaH.

Jucepranusstauar  “BOmbyX mori xuTo3aHH Ba MeTaljap HOHJIAPH
acocuJa TMOJMMEPMETANIOKOMILIEKCIAPHUHT OJUHUIIU, TEXHOJOTHSICH Ba
xoccajapu” HOMIM OupuHYM OoOWJa Typiau XWJ XoM amé MaHOajmapujiaH
OJIMHTaH XUTO3aH Ba YHUHT MeTan MOHJIapU acocujia
MOJIMMEPMETAJUIOKOMITJIEKCIIAp — OJIMIIHUHT  3aMOHAaBUU  yCyJJIapH, OJIMHTaH
MOJIMMEPMETAJUIOKOMITJICKCIIADHUHT ~ TY3WJIUIIM  XaMmJla yJapHUHT  OHOJIOTHK
daomnurura, KUIUDIOK XY XKaIUTWga KyJulall HWCTUKOOoJIapura OaruIlIaHTaH
anabuétnap mapxu KeITHPUIITaH.

HucepranusHuar  “O0beKTaap, TAAKHUKOT MeETOMJapu Ba OJHMHHUII
ycy/uiapu” HOMJIM HUKKMHYM O00WJa TaJKUKOT OOBEKTIapu Ba KUMEBUM
peareHT/Iap TaBcU(Iapy XaKuAard METOANK KUCMAAH XaMm/la MIJIOT KypriMacuia
Bombyx mori xuto3anu Ba MHUC MOHJIApH aCOCHJIA MOJIMMEPMETAIUIOKOMILICKCIIAp
Ba YHUHT TIOJIUMEp TMpenapaTuB INAKIWHU OJHUII YCYJUIapH, MOJEKYJISp
XapaKTEepPUCTHKATApU Ba HAMYHAJAPHUHT CTPYKTypacu Ba (HU3UK-KUMEBUN
KYypcaTKA4IapuHU TaJIKUK KA yCyJutapu, ITYHUHT/ICK,
MOJIMMEPMETAIUIOKOMIUIEKCHUHT “KynpyMxut” monumep MNpenapatuB MIAKIUHU
UIIa0 YUKAPUII TEXHOJIOTHSICUHU SIPATUIl YIyH KUMEBUN peareHTIap Ba ac000
YCKyHaJIap, TEXHOJOTUK KypuiMaiap XapakTepUCTUKATapU KeITUPUIITaH.

Hucepramusauar  “Bombyx mori xuro3anu Ba wmuc (II) wuoniapm
aCOCH/IATH MOJTUMEPMETALIIOKOMILJIEKCIAP OJTHII TEXHOJIOTUSICH Ba y acOCHIA
“KynpymMxutr” moJuMep MNpenapaTuB IMAKJIMHA HOLIA0 YHKApHII
TEXHOJIOTUACH” HOMJIA YYUHYHU 000uma IMAJIOT KypujiMaja
MOJMMEPMETAIOKOMIIIEKC OJUIITHUHT ONTHMAJl MAPOUTIApU aHWKJIAHTaH Oyiuo,
OJIMHTAH HATIKalap acoCH/a WIaK CaHOATH YMKWHIWIAPUIAH XUTO3aH aXKpaThuo
OJIUIII XaMJla XUTO3aH Ba MUC MOHU aCOCH/Ia MOJTMMEPMETATIOKOMIUICKC OJUIITHUHT
OPUHIIMIINAT TEXHOJOTMK CXeMacu Ba maTrepuaimap Oananciapu, “KynpyMxut”’
MOJTUMEp TperapaTHB MIAKIMHU WUIUTA0 YUKAPHUII TEXHOJOTHK CXEMallapura oW
TaJKUKOT HATWIKaJIapy KEITUPHUIITaH.

Jlactnabku KoMmoHeHTIap HucOaTu, 3putMa pH, cuHTE3 XapopaTtu Ba BaKTH
kabu [IMK onumuuHr MakOyn miapowTiapu aHUKIaHau. Peakuus xapoparu
2540,5°C, mactnabku xommnonentnap Cu?*/X3 = 1/1 uucbatuna, pH=6 Ba cuHTE3
BakTH | coar OynraHuaa, r0KOpu yHyM Owmnan Ouonoruk aomnukra sra Oyiaraxn
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XUTO3aHHUHT MOJMMEPMETAINIOKOMILICKCIAPU OJIUH]IN.

Muc uoHIIapu XHUTO3aH MaKpOMOJIEKYyJallapd aMHUH TypyxJapu OuiiaH Eku
MaKpOMOJIEKyJla aMUH TYpyXJjapu TapKUOUJaru a3oT Ba KUCJIOPOJ aTOMIIapUIaru
APKUH AJIEKTPOHJIap OuiaH TabCUpAIUIIY U30X1anau (1-pacm).
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1-pacm. XuTo3an Ba muc nonjapu acocuaa [IMK nmuiad ynkapuuia KuMEéBHid
peakuusaIap cxeMacu

Ymby mapoutna onuaran [IMK tapkubunaru muc uonnapu mukaopu 9-13
%, xocwi OynraHn maxcyinoT yHymH 85-90 % Hu Ttamkwn kKwiad. OIMHraH
noaumepMeraiiokomiiekcnap 50°C  xapopaT TabcHpulia JIOUMHII Maccarada
Kyputwiau. Jlaboparopusi TexHOJIOTHSICHM acocuia TapkuOuga 9,7% wmetamn
cakiaran X3:Cu® MOJMMEPMETAINIOKOMIUIEKCUHUHT CUHOB MAPTUSICH OJIMHIW Ba
anement a”anmm3n, WK Ba VYb — cnoekrpockommscu ycymwtapm €paamunaa
Vpruanuiau (2-pacm).
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2-pacm.Tapkuéuaa Muc HOHJIApU OYJraH moJMMepMeTAJI0KOMILIEKCHUHT (1),
xuto3aH (2) UK-cnekrpiapu
Muc moHM Ba XMTO3aH acOCHIa OJWHraH noJmmepMetauiokomiuieke K-
crekTpuaa OTWIMI coxacMHMHr 1640 cm?! gam 1550 cm? raua cumxuim
Ky3aTwigu, Oy XWTO3aHHUHT aMHUH TypyXJapu MHUC HOHJIapu OwiiaH ¥3apo
TabCUPJAITAHIMTUHA Tacaukiaanau. [lyaunaraek, rotunuim coxacuuuar 1400 Ba
1339 cm! muanasoHyaa IOTUIMIUIAPHUHT HUCOATAH CHIDKUIIY aHUKJIaHIU, Oy MHC

11



WOHJIAPUHUHT XWUTO3aHHUHT THUAPOKCHII TYpyXJIapyu OWjiaH ¥3apo TabCHUPJIANIUIITN
OwmaH u3oxjaHau (2-pacMm).
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3-pacM. XHTO3aH Ba MHC HOHJIAPH ACOCH/IA MOJIMMEPMeTANIOKOMILIEKCAAH OJTUHIAH
“Kynpymxutr” npenapatuHudr UK-cnexkrpaapu

“KynpyMxuT” npenapaTUHUHT TabCUP KUJIYBYM MOJJACH aXpaTHO OJMHUO
HK-cniekTpocKonusacu METoIH €pJaMu/ia Ty3WIUIIN TaIKUK KAJTUH/IU.

Onunaran matwkamap 1552 cm? coxaga aMuH TypyxJdapd y4yH XOC
rorumuuiapauar Ba 1400-1339 em™? coxamarm OH Ba MeTuieH rypyxjiapu ydyH
xoc rorwmmnuap aactaadbku X3-Cu?t UK-crmekrpnapura MyBO(HMK SKaHIMIHU
aHuKJIaHau (3-pacm).

o
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4-pacm. Bombyx mori xurozann X3-Cu?* meraiokommiexciapuunr Yb-
CHEeKTpJapH

XWTO3aHHUHT DJIEKTPOH CHIEKTpJIapuja areTaMu]] Ba aMUH TYPYXJapUHUHT
TyTaml OOfNapy IOTWIMNUIAPU TYIKUH y3yHauru A=237,8 Ba 300 um OYyiran
coxanapaa Kysaruiagd. O, N-cakmaran xuto3an makpomurangu Cu?* wonmapu
UIITUPOKHUJIA KOOPAMHAIIMOH OMpPUKMA XOCHJI KWUJITaHM OOUC MaKpoOMOoJieKysa
cTpykTypacunaa ysrapunuiap Kysatmiau. X3-Cu?’ mamynanapuauar 190-235 Ba
250-285 HMIa IOTUIMII coXajapu OyHpaH panonar Gepaau. Cu?’ MOHIApUHUHT
otunuil coxamapu 700-900 HM uwHTEepBaIMAA Ky3aTWIAW. XUTO3aHHUHI aMUH
rypyxjapyu MUC HMOHJapu OWJIaH XamjJa yrieBojJ uukiauaara O-aToMIapyuHUHT
ANEKTPOH KyTinapu Ba 6ym d-opburtamimap xucoOura TabCUPJIANTUIIH Ky3aTHUIIN
(4-pacm). Onmaran Hatmwkanap “KynpyMmMxuT” mojauMep MpernapaTtuB MIAKIAHUHT
VYb-cnektpaapu Ounan Takkocaanau. OJIMHraH HaTHXKajlap S-pacMa KeITUPHIIIN.
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S B N W A U N X
]

190

“KynpyMxuT” MNpenapaTHHUHT TY3WIMII Xoccanapu Y b-criekrpockonusicu
ycynu Epaamuaa ypranwigd. Onubrad Hatwkanap 230 HMm Ba 290 HM coxagaru
IOTUIIMIIIAP XUTO3aHHMHT aMMH Typyxjapu Ba Cu?* MOHNapy ypTacuiard >JIeKTpOH
yTunuapuHu  TacaukiIaia. Yb-crnektpinapu gactiabku komruieke Y b-criektprapu
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5- pacm. “Kynpymxur” npenapatuunr Yb-cnexkrpiapu

OWIaH CONMMILTHpUIICA OUp-OMpUra MYyBOQHKIUTM Ky3aTWiIagud. XUTO3aH Ba MHC

MOHJIAPH aCOCH/1a IOJIMMEPMETAIUIOKOMITIEKCIIap MHJIOT KypriIMacH EpaMuia CUHTE3
kwmHay (1-xaaBan). Jlactiaad xuro3aHHM (HaoJUIAITHPHIN YUyH JacTiadku Bombyx

mori xuro3aHuHUHT 1,7 % M CHpPKa KHUCIOTaIM 3PUTMACH HIIKOPHUHT 7% I
sputMacH Owian Tutpianau. Turpnam xkapaéuu pH-6 raya omub 6opvnnu. bynaa pH-
6 raya 0O OOpWIITAaHK]Ia XUTO3aHUHT aMUH TypyXJiapu JAenpoTonnananu (1->kaasan).

1-xans

ITunor KypujiMacuaa OJIMHI'aH MOJUMEPMCTAIUIOKOMIIJICKCIAPHUHT TAAKUKOT HAaTUKaJIapn

aJl

Hamynanap . Jactnabku IIMK
HOMH =S Mojanap =& =1 ) SPUTMACUHUHT
= = spurmacunu pH @ 3 & ol g § pH myxuru
E S MYXUTHHHHT IS g'z EO R S KYpCaTKuIu
8. KYpcaTKU4iu
Q)
Bombyx mori 1,7 3,5 1:0,23
XuTO03aH 25 2 6
Hatpuii nmkop 7 11,9
(NaOH)
Muc xyopua 6,75 59 1:0.23 1

(CuClI2) -2H20

Joumuit cunte3 mapoutnapuga [IMK nHamynamapu xoccanmapura CHHTE3

XapOpaTUHUHT

TabCUPHUHH
KuiiMaTiiapujaa aactiadku kommnoHeHTiap X3:C

(V)

YpraHuii

MakKcaanuaa
u2+

XapOPaTHUHT

TypiH

Hucoaru 1/1, pH 6 Oynran

IAPOUT/Ia CUHTE3JIap aMajra omupuiiau (2-xaaBa).

2-KaaB

Jloumuii komnoHeHnTiap HucOatu Ba pH myxutuaa cunres xapoparuauur [IMK
OJIMHUILINTA TAbCUPH

aJl

- 2+
Ne RH VAT Baxkr, coar X3-Cu Xapopar°C TIMK
KypcaTKuiu MOJIb yHyMzaopauru, %
1 1:1 25 90
2 1 1:15 35 70
3 1:0,5 45 59,8
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Onunaran HaTwkanap acocupa cuare3 xapoparu 25 °C pgam 45 °C raua
oprranuyga IIMK yHymMuHMHr Kamaiu® Oopullld aHUKIAHIU. Peakius
MaxCyJIOTJIap YHYMHUHHUHT XapopaT OPTHUIIM OWJIaH KaMaluIlum, XapopaT TabCUpHIa
JIOHOP-aKIENTOp OOFJApUHUHT Y3YJWIIW OwiaH u3oxjaHumu MymkuH. [TMK
HaMyHaJapUHUHT OJIMHUILINIA PEAKIUOH cucteMa pH MyXUTHHHHI TabCUPUHU
YpraHuI Makca uaa CUHTE3Iap JOMMHIA XapopaT Ba KOMIIOHEHTIapHUHT X3:Cu?*
1/1 vucOatuma amanra omupwian, pH KudMaTHHE OOIIKApHUIN YYyH PEaKIMOH
cuctemMara HWIKOp KymmO Oopwimu. OnuHraH HaTKamap 3-KaaBaiaa

KCIITUPUIIIN.
3-KaBai
JlonMuii KOMIIOHEHTIap HUcOaTH Ba cuHTe3 Xapoparuaa (25°C) spurma pH myxuruauar [IMK
HaMyHaJapy OJIMHUIINTA TAhCUPH

Ne Xapopar, X3-Cu?* monp pH myxurt [IMK ynymaopiuru
°C KYpCaTKu4Iu %

1 1:0,5 4 55

2 25 1:15 5 75

3 1:1 6 90

Peakuuon cucrtemanunr pH kuiiMatu opTHILK OWJIaH peakuus YHyMH OLIHUO
Oopumn  anukyanad. yHpail Kuiau® OJIMHraH HaTWXKajlap KOMIIOHEHTIIAp
aucbarn X3:Cu?* 1/1, xapopar 25 °C Ba pH-6 Oyaran cuHTE3 IIApOMTHAA
YHYMHHUHT 3HI OKOPH KMMMaTH aHUKJIAHIU Ba YOy CHHTE3 IIAPOUTH MakKOy
peakius mapoutu cudatuga tanwnaHau. [IMK HaMmyHamapuHUHT OJIMHUIINTA
JacTIA0KM KOMIIOHEHTJIAp HUCOATHHUHT TAhCUPUHU YpPraHUII MaKCaauaa amalira
OIIMpMIITaH cuHTe3nap spurManuHr pH myxutu 6 Ba xapopar 25 °C Gyaranm
mapoutiiapaa amanra omupuinau. OIuHraH HaTuxkanap 4-KajaBalijia KeITHPUIIIN.

4-xanBan
[IMK HaMyHanapUHUHT OJMHMILIUTA JACTIA0KU KOMIOHEHTIap HUICOATUHUHT TabCUPU
pH-6, T=25°C
Ne | pH myxur kypcarkuan | Xapopar,’C | X3-Cu?" moms | IIMK ynymaopnuru %
1 1:0,5 75
2 6 25 1:15 70
3 1:1 90

OnuHran Hartwkanap paacmiabku peakuuoH cuctemana Cu?t monmapu
MUKJIOPH  OpTMIIM  OwiaH  MyBOHMK  paBUIlJa  CHUHTE3  KWJIMHTaH
NOJIMMEPMETANIOKOMILIEKC TapKuOuaa MeTall MOHJApH MUKIOPUHUHT OPTUILIU
Kaiig stungu. ONMHTaH HAaTHXKaJlap, METAJUl MOHJIApH MUKIOPUHUHI 3KBUBAJICHT
HUCOATHIaH OPTUILM OWIAH peakuus YHYMHUHHMHI CE3WIapCu3 Y3rapulInHU
TaCIUKIAIH.

Hactnabku komnoHeHT xuro3ad, [IMK Ba “Kynpymxut” npenapaTiapuHUHT
IJIEHKAa XOCWJI KWIMII >Kapa€HuJa TY3WIMII XOCCAJApUHUHI Y3rapUIUIapUHU
aHUKJIAIl MakcaauJa ONTHUK Taakukomiap amanra ommpuiaad. [IMKHuHT Kypyk
XOJIATHJIA 3appa YJYaMJIApMHM aHMKJIAIl MAakKCaJWJa YHUHI JSpUTMAIAPUIAH
IUIEHKA WIAKIUJard HamyHanap Taiépnanaum Ba  MOLIC onmTWk MUKpOCKOMH
Epramua TUI€HKamap TapKUOWAard 3appavanap yirdamiapu Taakuk Kumuaan (6-
a,0,c- pacmaap).
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53 m
a 0 ¢
a) Pacm. JlacTrabky XHTO3aHHUHT ONTHK pacMiiapu. 3appadanap yimaamu 10 M.
6) Pacm. Muc nonnapu acocuna onuarad [IMKauaT ontuk pacmu. 3appadanap yimgamu 53 MKM.
c¢) Pacm. “KynpyMmxur” npenapatu acocujia OJIMHIaH HAMYHaHUHT ONITUK pacMiapu. 3appadaiap yadaMu
200 MKM.
6-pacM. ONTHK MUKPOCKOI OPKAJIH KY3aTHII HATHKAJIAPH.

OnTuK MUKPOCKOM HaTWKajapura Kypa JacTiaOKyd XWTO3aHHUHT 3appadaiap
yimuamMd ~ OWiIaH ~ XUTO3aH  Ba ~ MHC  HWOHJIApM  acocHja  OJIMHTaH
MOJIUMEPMETAIIIOKOMIIEKCIIApU IIEHKAJIApU TapKuOuIaru 3appavanap
yiuamiaapu COJMINTUPWITaHUAA aMaiga YysrapMmaciurd anukiaadau, Oy I[IMK
SpUTMAJIAPUHU KYPUTHII XKapacHuJa MaKpOMOJIEKYJIAIAPHUHT arperauusicu 3
Oepmaciourugad jganonar Oepaau. Ilwnor Kypunmacuaa onaub OopuiraH
TaJIKUKOTIIap HaTHXKacuja XUTO3aHHHUHT MUC HOHJIapU Ownan
MOJIMMEPMETAITIOKOMITIIEKCIIApH, IIIYHUHTEK, yIap acocuia MoJMMep npenapaTus
MIAKJIMHY OJIMIITHUHT TEXHOJIOTHUK cXeMacHu UIuiad yukwiau (7-pacm).

IMToaunMep DpemapaTHE DTAKLTH
EKyOpyMXHT OJIHIDHAHT TEXHOTOTHE
CcXemMacH

HDJ’IH&lEpLIe’l’ﬂJ’I.‘IDEDbII]J’IEEC OITHINIHEHDT
TEXHOTOIHE CXeMMacH

— 1 2 3 ————— 10 | 11
XHTO0Z2aH NaO CuaCl: TNV MIDI],
204 T% 0,5 M 0,5% 0.25%0
IPHTMACTI IPHTMACII SPHTMACII »| SPHIMACH 3pHTMAacII
¥ 3 L L
I PeakTop 12
PearTOop 4 H2O oD/ roE-600
o0/ MHEEIG00 Wi 360 o
V360 x IlenTpu@yra | 6 | T: 25°C
T: 25°C V:50n - R _
¢ — oo/ vmuEr:1200-1500 PHALTPIAI
) E + [ V: 500
qlﬂ{?];"gpo.ﬂam KypPHTHII VCKYHACH 120-130 nammx
. I W 50Er/c — B
 120-130 aem T- 40-45°C ~ L 14 |
i : KyopyMiaT KyOpyMIHT
— - Elf b4 HHF HITATHT A mpenapaTHHH
{ OMNTY ) IINIE o EmiocT Vi 0,5-5T A MO EIIAITT
— P: 0-20 pap \ J
MAaXCVIIOT —_
1. Xuro3zan 2% sputmacu 6. LlenTpudyra 11. MI'31] 0,25% sputmacu
2. NaOH 7% 3pUTMaACcH 7. KypI/ITI/IUl YCKYHACcH 12. PeaKTop
3. CuCl20,5 M spurmacu 8. IIMK maxcyJior 13. ®untupnam
4. Peakrop 9. OMY 14. “Kynpymxut” HUFuIagurad EMKOCT
5. @untup 10. TIMK 0,5 % sputmacu 15. “Kynpymxut” npenapaTiHA KaTOKJIal

7-Pacm. [TomumepmeTtasiokoMmiieke Ba “KynpymMxuT” moJimMep npenapaTuB MAKJIUHU
OJIMITHUHT KeTMA-KeTJHK HIL1ao ynkapum 6ockuwiapu ( Buchi glasuster Germany )

XKapaéu kyitumarn OOCKHUIAp OpKAJd amajra Omupuiaad: MUC HOHIapu
(Cu?*) Ba Bombyx mori xurozan acocuja NOJMMEPMETAUIOKOMIIIEKCIAPHH
(ITIMK) unuia®d 4uKkapuil yd4yH XHTO3aHHU CYROITHpWIraH 2 % CHpKa KHCIOTa
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SpUTMACUA SPUTHUILI OpKaidu onud Oopunaau, OMp XWUJ 3pUTMa XOCHUJI Oyirau
spUTMa HWHTEHCUB apanamtupran xoiaa (10 mur) 2 M NaOH »sputmacu
umtupokuna pH=6 ra xagap tutpianaau; myHaad cyHr muc (II) xmopumHuHr
xucoOjaHran Mukaopud (1 Moyib MeTaml MOHWUIa XWTO3aHHUHT | MOJIb aMuH
rypyxjapu MyBo(pUK KelaguraH HucOarna) kymwiaaud. Peakiusira kupuiiMarad
MeTaslll MOHJIapu CyB EplaMujia roBuiaau xamaa onudrad [IMK ¢unbrpianaau Ba
BAaKyyM OCTHJIa JOMMHMH Maccara Kaaap Kyputuwiaau. “KynpymxuT’ moaumep
npernapatuB makiauHu Taiépnam yuyyHn [IMK wmar 2% cupka kucioragaru
sputmMacu Ba MI'DL] HUHT CcyBiaM spuTMacu OUp XU KOBYIIKOK 3pUTMa XOCHII
oyarynua 25°C xapoparma 30-60 mMuHyT maBommaa apanamrtupunagd. [lomamep
mpernapaTd 3pUTMacuHU Taiiépnam MoOaliHuWIa, CMHOB yuyH kamuaa 0,5 autp
X@KMJAard HpUTMa pPEeakTop JIIOKWJIAH OJIMHAAW Ba TAJKUKOTJIAp Y4YYH
nynantupunaau. OnuHrad HamyHa “KynpyMxuT” mpenapatd ydyyH OelruiaHraH
tanabnapra (Ts 25261285-10:2021) myBoduk Oyirad, ¢punrpiair OOILIaHA M.
OunbTpaam >kapaHu TYPCUMOH (ceTkanu) (UIbTpAa aMalra OUIUPUIIAIu
(4). Taitép “KynpyMxuT” mpemapaTv 3pUTMAacH, 3pUMalIUraH KylIuMyaliapiaH
To3ajam yuyH nopanap Ymadamu 120-130 mukponnu (uibTpAad YTKa3uIaIu.
“KynpyMxut” mnpenapaTdHUHT (GUIbTPJIAHTaH SPUTMACH IUIACTUK WAUIILIapra
kyhunaau €ku oynkepnapaa 'OCT 24463-ra myBoduk cakyiananu (8-pacm).

1.Xuro3an 2% spuTMacu 6. Cys 11. [IMK 0,5% sput™macu

2. NaOH 7% sputmacu 7. OMY 12. MI'311 0,25% sputmacu
3. CuCl20,5 M spurmacu 8. Llentpudyra 13. Peakrop

4. Peaktop 9. Kypurtuur yckynacu 14. ®unprpnam

5. @unbTp 10. TIMK maxcysnot 15. “Kynpymxut” TITTLI

16.“Kynpymxut” [T kagoxmam

8-Pacm. IIMK Ba “KynpyMxuT” nmoJiuMep npenapaTuB MAKJIMHUA HILIA0 YMKAPUII
NPUHIMIIAAT TEXHOJOIHK CXeMacH

Metann voHmapu Ba XuTo3aH acocuna “KynpyMxut”’ moJumep HpernapaTun
MIAKIM XaMJa XUTO3aHHUHT TMOJUMEPMETAINIOKOMIUIEKCIAPUHN UIIa0 YUKAPHUII
YUyH 3apyp YCKyHaJapHUHI TE€XHOJOTHUK KETMa-KETJIUTU KEJITUPWIraH Oynuo, y
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KyHuJaruda amainra OUIMpHiIaau.

XuTo3aHHUHT 2 % cHupKa KHCIOTaJard 3puTMacu TaiépiiaHaau Ba OUp Xuil
apuTMa Xocwi oynrad, pH=6 6ynryndya 2 M umkop spuTMacu OuiaH TUTpJIaHaId
CYHT PEaklUUSHUHT JACTIa0Ku KoMIoHeHTnapu HucOatn X3:Cu?* 1:1 6ynrynuua
0,5 M CuCl; sputmacujaH KyIIWJIagd Ba OJMHTAH peakuus MaxcCyJIOTH
bunbTpranan cyHr neHtpudyrara WYHaITUPUIAAM Ba CYB UIITHUPOKHIA HACOC
épnamuna pH=7 ra kKamap roBWIaIM, FOBUII Kapa€HU Tyrarad HacoC YUUPWUIAIH,
omauran macca 45-50 °C xapoparinm KypuTumn medmra >KOMIaIITUPHIANA Ba
onmurad [IMK Ba 2 % cupka kuciora acocuaa 0,5 % iu sputMa Taii€piaHaay Ba
anoxuna Oynkepma 0,25 % MIDI] sputmacu Taliépinanaau CyHrpa OyHKepiapaa
taii€pnanran [IMK Ba MIOL sputmanapu peakropra Kyiwiaan, 60 MuHyT
JaBOMUJA apaJlaliTUPUIrad MOJUMEp MpenapaTuB MIAKIUd XOCcH OYiaau, cyHrpa
Talép MaxcysoT (GUIBTP OPKAIH HUFTUY OyHKepJiapra HyHaITUPUIAIA Ba KyWHIL,
MapKaJiall )Kapa€Hyu amalira OIIUPHIIAJIN.

JlucepraiussHUHT  “SIpaTHiran TeXHOJOTMK KeTMa-KeTJumkaa Bombyx
mori XUTO3aHU Ba MHC HOHJIAPUIAAH OJIMHIaH
MOJIMMEPMEeTA/LNIOKOMILIEKCIAPH Ba yjaap acocuaaru “Kynpymxur” mojammep
NpenapaTuB IMAKJIUMHMHI OMOJOTMK (aos xoccagapu” HOMJIM TYPTHHYHM
000Maa XUTO3aH Ba MUC MOHJIAPUAAH OJMHIaH MOJUMEPMETALNIOKOMIUIEKCIAp Ba
ynap acocunaa “KynpyMxuT’ monuMmep NpenapaTtvB IIAKIWHUHT CYyFOPUJIAJAUTAH
SKMH MAaWJOHJapu IIapouTiapujia Ky3r'M CenTapuo3ra Kapmu OyFaou
nopuioBurcu cudarumaru OUONOTHK (haon Xoccajlapura Ouj MabIyMOTJIap
KEJITUPUIITAH.

N3yuensl AaHTUMUKPOOHBIC CBOMCTBA BOJIHBIX pacTBOpOB
NOJUMEPMETANIOKOMIVIEKCOB ~ XMTO3aHa C  BBICOKUMH  aHTUMHUKPOOHBIMU
CBOMCTBaMHU MPOTHUB MbLUILHOMN T'OJOBHOM 3a00JI€BaHUU.

IOxopu aHTUMUKPOOJIMK  Xoccajapura  ora oynran XUTO3aH
MOJIMMEPMETAIUIOKOMIUIEKCIIAPA ~ CYBJIM  JPUTMAJAapPUHUHT  YaHIVIM  KOPaKys
KacaJUIMKJIapura Kapum aHTUMUKPOOJUK XoccanapH ypranunau. TapkuOujga Muc
MOHJIApDUHU CaKJaraH IOJUMEPMETaNIOKOMIUIEKCIap FOKOPH aHTUMHUKPOOIIHMK
XyCYCHUSTJIapUra »dra JKAHJIWTKM aHuK’IaHgu. “KynpymxutT” mnpenapaTHHUHT
SPUTMACU OYUK KYK PaHIJIM CYIOKJIUK OYnuO, CyBAa SXIIM SPUNIH, SIXIIH IIEHKA
XOCWJI KWIMII KOOWJIMSITMIa 53ra Ba TYpJd KUIUIOK XYKaJIUTW SKUHIApU
ypYFJIapyHU Karcyjanalml TEXHOJOTHACH €EpJaMHIa SKUIIJAH OJJWH HIIUIOB
OepuIll yuyH KYJIJIall IMKOHUSATIAPU YCTHIA TATKUKOTIIAp OO OOpHIIIH.

Kysru Gyrmoii ypyraapu X3+Cu?* monmumepmeramokoMiuiekcununr 0,5 %
mu “Kynpymxut” mpenapariapu OujaH WIIJIOB OepHiraHjia 3TajJlOH BapHAHTU
cudaruna 2,5 % “Paxcun” npemaparunan dorinananmiau. [IMK Ba “Kynpymxut”
npenapariapy ypyrFiIapHUHT YHUO YMKUINWTA, YCYB KyBBAaTH Ba YHYBUAHJIUTHIa
canOuil TabCUp KypcaTMaclIWId aHUKJAHAIUW Ba Xap JOUMM HIUIOB OepuiMarat

Ha30paT BapuaHTUAAH IOKOPU OY UM S-)KaBai/la aHUKJIAHIH.
5-xanBai
X3+Cu?* nonumepmerasiokommiekcy 0,5% 3pUTMACHHUHT UIIU3 YMPUIIN KACATHUIUra
TabCUPHU
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Capd 1 kB.M., ypTava | . 3apapianran buonor
Taakukor . o YCUMIIMKIIADHUHT
Ne BAPHANTIADI MEBEPH, YyeuMIIMK N
p P a/T 3UYJIUTH, IOHA yp oma PH UK, %
1 X3+Cu? TIMK 0,5% 20,0 402,7 7,5 86,4
Paxcun npenaparu,
2 2.5% 0,7 409,5 9,5 82,7
3 Hazopar - 411,2 55,2 -

OnuHran HaTWXanapjaard S-KaJBalJaH KYpUHUO TypuUOIUKH,

HI1JIOB

OepuiMail SKWITaH Ha30paT BapuaHTHIA SKCIIEPUMEHTANl BapUaHTIapra Kaparauaa
Ce3WJIapiM Japaxaja KynpokK 3apapiaHraH yCUMIMKiIap mapxyna. WMinan3 uynpuim
KacaJUIUTWra Kapliy HWIUIOB OepwiiMaraH Ha3zopar BapuaHTuga 55,2 1oHa
KacaJUlaHTaH YCUMJIMKJIAp KysaTuiaran Oyica, Ba X3+Cu?* sa IIMKuunr 0,5%
Taxkpuba BapuanTtuaa npenapat capdp mebépu 20,0 1/t 6ynranuna, 0y KypcaTkud
7,5 noHaraya KaMaWraHJIUTd aHUKJIAHIA Ba OWOJOTHK CaMapaJopiuK ypTadya
86,4% Hu TanIKuI KWIaan.

Ku3zax Bunostm Ilaxtakop Tymamumaru «Silverleafe» Y36exncToH-AMepuka
KyIIIMa KOpXOHAacHWra Kapamnuid aana maigonuna “KynpyMxuT’ mnpernapaTHHUHT
caMapaJIopJITd  aHUKJIAIra TagkKukotiaap «AH-boéByr-R-2» HaBmu maxra
ypyFiapuaas ¢oiiianaHud amanra ompuiIy.

Tankukornap 2 rexrap Maigonaa 30 Kr MaxTa YUTHUTHHH SKHII OPKAJIU
aMalra OIIMPWIINA. YPYFHU 3KUIAaH oiauH Kancynanam yuyyH 600 mu 0,5 %
“KynpymMxuT” mnpemnapatd HWHUIATWIAW Ba OJUHraH HaTwxkanap 6-)kaaBaia
KEJITUPUIIJIH.

6-xanBan
“KynpyMxur” npenapatuHUHT Jajia IApOUTUIA [TaXTa SKUHU
XOCWJIaopjaurura TabCupu
[IpenapatHuHT XOCHIIIOPIUK Haxranusr XOoCHIIOpIUK
Ne HOMJIAHUIIIH Taxpopuap KT YMYMHH %
Maccacu, Kr
1 I1-4 Hazopar 4 471 900 71,0
2 | “Y3xuran”+“Kynpymxur” 4 553 1024 76,0
3 “Kymnpymxutr” 0,5% 4 710 1272 100

OnuHran HaTwKajgap WIyHH Kypcataauku, “KynpyMxuT” mpenapaTd Ha3opar
Ba cTaHaapTra HucOaTtaH OKOpU OMOJOTHUK (paosimmkka sra OYynub 6-x)ajaBaijgaH
KYypuHUO TypuOauku, “KynpyMxuT” mnpenapaTdHU KYyJJamjaa XOCHUIAOPIUK
Hazopatra HucOatan 29 % ra oKopu OYIUIIM aHUKIAHTaH. ‘‘Y3XuTaH”
+“Kynpymxut” BapuaHTHIa XOCWJJIOPJMKHUHT Hazoparra HucOataHn 5% ra
omuiy Ky3atwigu. “KynmpymxutT” mnpenapaTud OwiiaH KarcCyJaJdaHTaH I1axTa,
OyFloii Ba COSl YPYFJIADUHUHT YHUO YHKWIINA KypcaTKUWiapu jgabopaTopus
mapouTHa aHuKIaHau Ba Oaxonanau. “Kympymxut” Ba [lanbpoH npemapatiapu
OungaH WIUIOB OepwiraH fy3a ypyFJIapUHUHT yHyBYaHJIWTH 4- Ba §-KyHHU
aHuKJIaHraH Oyica, OyFI0il Ba cOsl ypyFJapUHHHI YHYBYAHIUTH 3- Ba 7-KyHHU
AHUKJIaHIU.
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NnakyuivK WIMHA TaIKUKOT MHCTUTyTHAA “KynmpymMxXut”’ mnpenapaTUHUHT
Oouosioruk (Qaoyuru  ypranwirad. TaxpuOanapaa mpernapar OuilaH HIILIOB
Oepuiirania ypaiarad NUlaJapHUHT YpTaua COHM Ba MaccacH HazopaT I'ypyxura
HucOatan Vyprada 15 % rava optumm aHukiaHrad, “Kynpymxut” mnoaumep
npenapatuB makaMEEET 0,025% 1M SpUTManapu OunaH “Y36eKHCcTOH-5” Ba
“Y36eKkncTaH-6" HABIM UIIAK KypTJIapura Ba 03yKACH XMCOONAHTaH TyT JapaxTH
Oapriapura WINUIOB OepuiraHuja MNWUIa XOCWIIOPJIUTH Ba KYpPTJIAPHUHT
AIIOBYAHJIUTYA OPTULLIN aHUKJIAH/H.

Cypxongapé Bumostu Tepmus maxpu “Inter Silk Pro” mnmmmaunmukra
UXTHUCOCIAIITHPUITaH KOpxoHa Tacapypuna “Kynpymxut”’ mnpemapaTd Ouian
UMaKk KypTH O3yKacd KyHUTa y4 mapra UIuioB O6epmwinO, “MOHOBOATHH 30TIU
UIaK KypTiapu OOKWIraHujga Hazoparra HucoOaran ypraya 20 % ra nwuia
XOCWJIMHUHT OpPTUIIM Ky3aTuirad. KulUloK XYyKaluru SKUHIapU ypyFIapuHU
SKMII OJNJIUJAH Kaita unuiamga “KynpyMmxutT’ mnpenapatv KyJUIaHWJITaHHIA
XOCWJIZIOpAUKHUHT 5,1  1/ra Xaxmra opTumd OwiaH Oupra  yHHUHT
XKaJAJUIAIITHPYBUYM TabCUPU Ky3aTWIAW, HUXOJUIAPHUHT, €p OCTH Ba €p YCTHU
KHCMJIapH Y3YHIINTH Ba XQ)KMUHUHI OPTTaHJIUTY, YHYBUYAHIMK Japaxacu 96,5 %,
1000 nmona moH Maccacu J3TajioHra HucOataH 13,5 rpammra OKOpH OYIWIIN
AHUKJIAH]H.

[IyHUHTIEK,  KUIUIOK  XYKaJMTM  YCUMIIMKJIApUJaH  OJIMHAJAUTaH
MaxCyJOTJIAPHUHT XY KAIUK aXaMHsITHIa 3ra CHU(pATIApPUHUHT SXIIWJIAHTaHIUTU
aHukjanau. Fy3a Ba OyFaod ypyFJlapHU DSKUII OJJMJAH MIUIOB Oepuinia
“Kynpymxut” mnpenapatujaH Qoimananum TtaBcus HStwiagd.  “‘Kynpymxwurt”
npenapartd  WAAU3 ~ YUPHMINA ~ KACAUIMTMHU ~ YaKUpPyBUM  (DUTONMATOTEH
MUKpPOOPTaHM3MIIAP YCHUIIM Ba PHUBOXKJIAHUIIMHUHT OJIIMHU OJIMIIM XamJia
ouonoruk aommuru 89,9% ra tenriuru tacaukiangu. “Kynpymxutr” mnpenapatu
byarunun cudatuaa GUTOTOKCUK OynMaraH ypyraopwiap cudaruaa [V cundra
OMJI PKaHJIMTU aHUKJIaHAW Ba KEHI MUKUECA KyJUIalira TaBCUs KWW UMKOHUSITH
103ara KeJJu.

XVYJIOCA

“Muc HOHU acocuaa Bombyx mori XUTO3aHUHUHT
MOJMMEPMETAJUIOKOMIUIEKCIIAPUHA MIUTA0 YMKApHUII TEXHOJOTHsSICH MaB3yCHaa
dancada moxropu (PhD) mucceprammsicu Oyiinda onub OopuiaTraH TagKUKOTIAp
HATWKacHIa KyMuaaru xXyjaocanap TaKIuM dTUIIU:

1. Xuro3zan Ba Muc uonnapu acocupa [IMK Ba “Kynpymxut” mnoiumep
npenapaTvB MAKIMHUA UIJIA0 YMKAPUIIHUHT TPUHIMIIHAI TEXHOJIOTHK CXeMacH Ba
yJIapHU UIUIad YMKApUI TEXHOJOTUsUIapy sipaTwiau. Jlana mapoutuaa Kysuiaii
y4yH XHUTO3aH Ba MuC MoHiapu acocujaru [IMKuu nunor Kypunmacuaa 88% -
ra4ya yHyM OWJIaH OJIMII UMKOHUSITIIApU KYpcaTuod Oepuiiau.

2. acTinaOKu XuTO3aH Ba MUC HOHIapu acocuaa onuHrad [IMK spurmacura
sKONOTUK XaB(pcu3 mnonucaxapua MIDUuu kymmam opkanu “Kynpymxut”
MOJMMEpP MpEenapaThB IMIAKIWHUA OJIMII TexHosorusacu unuad yukuwian. [IMK Ba
“Kynpymxut” moiuMep NpenapaTuB IIAKIWHA HIUIA0 YUKApHUIL Y4yH 3apyp
Oynaran texHonoruk Kypuimanap taminanau. [IMK Ba “Kynpymxut” nomumep
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MpernapaTiB MAKJIMHU UILTA0 YUKApHUII YUyH 3apyp XoMmaiénap Ba s3Heprus cappu
OaJlaHCH Ba YJIAPHUHT UKTUCOAUMN KYpCaTKUWIapH UILIA0 YUKUIIJIH.

3. Spartwiran TEXHOJIOTMSI acoCUJa XWTO3aH Ba MHUC HOHJIApU acoCU]a
onmuarad [IMK Ba “KynpyMxut” nojumep npenapaTvuB MIAKIWHUHT TY3WJIUIIH,
TapkuOu Ba  (PU3MK-KUMEBHM Xoccaliapy TaiakuK KuinuuHau. JlactinaOku
XUTO3aHHUHT JealleTIIUIaHUII Japakacl Ba KOMIIOHEHTJIAPHUHT HHCOATIapH,
sputManuHr pH kypcatkmum xutozaHHuHT [IMKnapu xocun OYIUIIMHUHT
OTITHMAJT MAapouTIapy aHukiIanau. Jlactinadku kommoreHTnap X3:Cu aucbatu 1:1
Ba pH 6 6ynranuaa [IMK yaymu 85% -rava 6ynumm Kai STUIIH.

4. Unpgu3 unpumu kacammrura Kapmu X3+Cu?* [IMK - 0,5% spurmanapu 20
1/ Ba Pakcun 2,5% srtanon npenaparu 0,7 1/T Meb€puia KyNTaHUITaHUAA, STAIOH
BAPUAHTUHUHI OHOJIOTUK camapaaopiurura Hucoaran I[IMK sputMmanapyuHuHT
Oouosioruk camapaaopauru 3,7 % ra 1okopu OVIUIIN aHUKJIAHIH.

5. X3+Cu®* TIMK 0,5 % M spuTManapd YaHIJIM Ba KATTHK KOPaKys
KacaJUIMKJIapura Kapuy KYJUITAaHWITAHWA, YAHTJIM KOpaKysl KaccajJurura Kapiiu
40 % ra, KaTTUK KOpakys Kaccamurura kapmm 3ca 3,3 % ra OHOJOTHK
camMapaopIMIy I0KopH OYnumu anukinanran. X3+Cu?* IIMK 0,5% au spurMacu
KYJUIaHWJITaHWIa, TaxXkpuba BapuaHTU Takpopjapujia Ha3oparra HucOaTaH
XOoCHIIOpIUKHUAT 3,4 - 3,7 1/ra, TaJIoH BapuaHTtura Hucbaran 2,0 1/ra 10Kopu
OYIUIIN aHUKJIAH/H.

6. IIMK acocuaa omunran “KymnpyMxuT” monuMep mpenapatvuB IIaKIMHU
IOKOpU OMOJIOTUK camMapaJopiuruHu uHoOaTra oiud, WIAU3 YUPUIIM, YaHTIIA Ba
KATTHK KOpaKys KacCajJuKJapura Kapliyd Kypalluiljga, Ky3rd OyFaoi ypyriapuHu
SKMII ONuAaH munioB Gepumraa 20,0 /T MebSpaa Kymam yuyH Y30eKHCTOH
PecnnyOnukacu JlaBmar kumé komuccusacu “PylixaTtw’’ra KUpHUTHILTA TaBCUSA
KHWJIaMU3.
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PA3OBBI HAYUYHBII COBET HA OCHOBE HAYYHOTI'O
COBETA DSc. 02/30.12.2019.K/FM/T.36.01 ITIO NPUCYKJIEHUIO
YUYEHBIX CTENEHEN NP UHCTUTYTE XUMUU U ®U3UKHA

IHOJIUMEPOB

HHCTUTYT XUMUU U ®PUZUKHU TIOJIUMEPOB

ABJIYPACYJIOB APCJIOH TYUYUEBUY

TEXHOJIOI'UA ITIOJYYEHUA NIOJIMMEPMETAJIVIOKOMIIVIEKCOB
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BBEJEHUE (anHoTamusi Auccepranuu Jokropa ¢pusocodun (PhD))

AKTYaJIbHOCTb H BOCTPeOOBAHHOCTHL TeMbl JHMccepraumu. B wmupe
yaeJsieTCsl 0O0JIBIIIOe BHUMAHKUE MPOU3BOACTBY IIPUPOJIHBIX OMOMOJIUMEPOB, B TOM
Yucjae TOJYYCHHUIO OWMOJIOTMYECKH aKTHUBHBIX BEIIECTB M3 XHWTO3aHAa W €ro
MIPOM3BOJIHBIX, a TAKXKE€ MX HMCIOJIb30BAaHMIO B Pa3IMYHBIX 00nacTsax. B cBs3u ¢
9TUM 0C000€ 3HAYCHHE HMEIOT HCCIIeIOBaHMs, HAIlpaBJICHHBIC Ha CO3JaHUC
XUMHUYECKUX CPEJICTB, IPUMEHSIEMBIX IIPOTUB BPEAUTEIEH CEIBLCKOX03IMCTBEHHBIX
KYJbTYpP, HA OCHOBE ITPOU3BOJIHBIX XUTO3aHA.

Ha cerogusiinuii AeHb B MUpE MIKUPOKO MPOBOASATCA HAYUYHbIC UCCIICIOBAHMS,
HalpaBJICHHbIE Ha MOJYYCHUE TMPENaparoB C CHEIUAIbHBIMUA CBONCTBAMHU Ha
OCHOBE XHMTO3aHa U €r0 MPOU3BOJHBIX, MOJYUYCHHBIX U3 Pa3JIMUYHBIX UCTOUYHUKOB
ChIpbsi. B CBsI3U C ATUM, IIPOBEACHUE UCCIIEAOBAaHUN MO Pa3pabOTKE TEXHOJIOTUU
MOJYYEHHUs JaHHBIX MPENapaToB, BOZHUKAIOMIMX MPU MEPEX0Jie ¢ MAJIOro o0bheMa
Ha OoJIbIIIKE: C JJAOOPATOPHBIX YCJIOBUI HA MPOMBIIIJIEHHBIE MAacIITa0bl HA OCHOBE
HAyYHBIX MTOJAXOJIOB, SBJISICTCS OJHOM M3 aKTyaJIbHBIX ITPOOIIEM.

B nameit Peciybnuke oco6oe BHUMaHUE yIEISIeTCS CO3aHUI0 U BHEIPESHUIO
B MPAKTUKY UMIIOPT3aMEIIAIOIINX M IKCIIOPTOPUCHTUPOBAHHBIX OHOpa3iiaraeMbIX
MOJIMMEPHBIX MPEMapaTUBHBIX (OPM JUISI CEIbCKOTO XO35HWCTBA HAa OCHOBE
MECTHOTO CbIpbsi. B 4acTHOCTH, JOCTHUTalOTCS BaXHbIE peE3yJbTaThl IIpU
MOJTy4YeHUH OWOJOTHYECKH AaKTUBHBIX IIPElapaToB Ha OCHOBE IPHUPOJTHOTO
DKOJIOTUYECKH OE30MacHOr0 MECTHOTO ChIphsi XHWTo3aHa Bombyx mori u ero
MIPOU3BO/IHBIX.

B cBa3u ¢ 3TMM OogHUM U3 HauOoJiee aKTYallbHBIX BOMPOCOB SIBJISIETCS
MOJYyYEeHHE W CO3/JlaHUE TEXHOJOTUM MPOU3BOJICTBA, UCCIETOBAHUE UX CBOWCTB U
MPUMEHEHUE B CEIBLCKOM X03siCcTBE OMOJIOTHYECKHU AKTHUBHBIX
MOJIMMEPMETAJUIOKOMILUIEKCOB Ha OCHOBE MOHOB METa/NIOB M XHTo3aHa Bombyx
MOri, MOJIy4eHHOT'0 M3 TYTOBOTO MICIKOIPS/IA.

B Crparerun pa3sutuss HoBoro VY30ekucrana nHa 2022-2026 TOIBI,
Konuenmuu pa3zputus Hayku g0 2030 roga’ HAMEYEHbl 3ajadd 1o
«...TIPOU3BOJICTBY TOTOBOM IMPOAYKIIMH C BBICOKOW J0OABICHHON CTOMMOCTBIO Ha
0a3e TIIyOOKOW mepepabOTKH MECTHOTO ChIPhS, Pa3pabOTKH MPUHIUITHAIEHO
HOBBIX BHJIOB IPOIYKIINU u TEXHOJIOTHH, 00ecreYnBarOIINX
KOHKYPEHTOCTIOCOOHYIO OT€UECTBEHHYIO MPOAYKIIUIO Ha BHYTPEHHEM W BHEIITHEM
pBhIHKAX...». B cBs3u ¢ 3TUM, OOJIbIIIOE MPAKTUYECKOE 3HAYEHUE MPUOOPETAIOT
HAY4YHO-TIPAKTUYECKUE HCCIETOBAHUS ISl arpapHOro CEKTopa, HalpaBJCHHBIE Ha
pa3pabOTKy M OCBOCHHE TEXHOJOTUM IPOU3BOJICTBA IKOJOTHYECKH OE€30IMacHbIX
MOJIMMEPHBIX MpenapaTUBHBIX (HOPM MOJUMEPMETAIUIOKOMIUIEKCOB M3 MECTHOTO
CBIPbSl — OTXOJIOB IIEJIKOBOM MPOMBIIIJICHHOCTH.

JlaHHOE TUCCEePTAIIMOHHOE UCCIIEAOBaHNE, B ONIPEICIICHHOM CTENEHU, CITYKUT
BBITIOJIHEHHIO 3a7a4, onpeneneHHbix [loctanosnenuem llpesuaenrta PecnyOnmku
V30ekuctan Nelll1-3246 «O wMepax MO COBEPLIEHCTBOBAHHUIO 3SKCIOPTHO-

lykas lpesunenta Peciyonuku Y36ekucran «O Crparernu passutus Hosoro Y3s6ekucrana na 2022-2026 rosi».
2yka3 IIpesunenta Peciybmuku Y36ekuctanVII-6097 or 29 oxra6pa 2020 roga « O6 yreepxaenuu Konuenmuu
pasButust Hayku 10 2030 ronay.
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UMIIOPTHOW AESATENBHOCTH OPTraHU3ALMI XUMHUYECKONM MPOMBIIUIEHHOCTH» OT 29
aBrycra 2017 roga, [locranosnenuem Ilpesupenta PecnyOnuku Y306ekucran Ne
[1I1-4805 «O Mepax Mo TOBBIIICHUIO KadyecTBa HEMPEPHIBHOTO OOpa3oBaHUs U
HaydHOW 3¢ (PEeKTUBHOCTH B 00OJlacTH XMMHUU M Ouosoruu» ot 12 aBrycra 2020
rofa, a TaKkXe JPYTMMU HOPMAaTUBHO-TIPABOBBIMU JOKYMEHTAaMH, NMPUHATHIMH B
JTaHHOU cepe.

CooTBercTBHE HCCICI0BAHUS € NPHOPUTETHHIMM HANPaBJICHUAMH
pa3BuTHsT HayKH H TexHoJorum B PecnyOuauke. JlanHHOoe wuccnenoBaHue
BBIIIOJIHEHO B COOTBETCTBUM C NPUOPUTETHBIM HAINPABICHUEM Pa3BUTHUS HAYKH U
texHojoruit PecriyOnuku Y306ekucran B pamkax nporpammbl: VII «Xumuueckue
TEXHOJIOTMH U HAHOTEXHOJIOTUI.

Crenenb u3y4YeHHOCTH npodaeMbl. Bo MHOrmx cTpaHax MHpa aKTHBHO
pPa3BUBAIOTCS Hay4Hble PAOOTHI MO HM3YYEHUIO U NPUMEHEHUIO XHMTO3aHa U €ro
IPOU3BOAHBIX. 3HAUUTEIBHOE KOJMYECTBO MYyOIMKAIM MOCBAIIEHO IMOIYYEHUIO
IPOU3BOAHBIX XUTO3aHA M HCCIENOBAHUIO MX (U3MKO-XMMHUYECKHUX CBOWCTB. B
pa3BUTUM HAYYHOIO HAMpaBlIEHUS [0 H3YYCHHIO peakuuu oOpa30BaHUsA
TPOM3BO/IHBIX XHTO3aHA 3HAYMTENbHAs 3aciyra npuHamiexut M. Riccardo, A.
Tiwari, R. Muslim, K. Farag, V.K Mouryaa, S. Miranda, N. Safee, N. Sohofi, R.
A. Lusiana, Zeenat M. Ali, S. Tungtong, o noxy4eHut0 MPOU3BOIHBIX XUTO3aHA C
pa3aMYHBIMM  (YHKIMOHAIBHBIMU TPYNIaMU UM  pacliupeHuro cdep ux
ucnonb3zoBanuA-K.I'.Ckpssouny, C.H. Muxaiinosy, B.Il. Bapnamony, I.A.
Buxopesoiu, T.A. Akonosoii, B.A.Anekcanaposoit, A.U. I'am3azane, JI.A. Hynbra,
U APYTUM YYEHBIM.

B nameit pecnyonuke akagemuk C.IL. PamugoBa n e€ yueHUKH B TOM YHCIIE
n.x.H. H.P. Boxumosa, cBoMMH HcCCIeIOBAaHMUSIMH BHECJIHU CBOM BKJIAJl B CHHTE3,
omnpeneneHrue  CTPYKTYpbl M CBOMCTB  MPOU3BOJHBIX  XWTO3aHA |
NOJINMEPMETAJUIOKOMITJIEKCOB HAa X OCHOBE, a TAKXKE UX BHEIPEHUS B IIPAKTHKY.

JIo 3TUX HCCIEeNOBaHUM B JIMTEPATYypEe OTMEYEHO MAJIO HCCIEAOBAHUM I10
TEXHOJIOTUA TIOJIyYEHHS] TOJIMMEPMETANIOKOMIUIEKCOB HAa OCHOBE XWTO3aHa
Bombyx mori u moHMMaHHIO ONTUMAIFHBIX MEXAaHH3MOB YIPABJICHUS MPOIECCOM
ux (opMHUPOBaHUsI, KOTOPbIE MPOSBISAIOT OMOJIOTHYECKYI0 aKTUBHOCTh B KaU€CTBE
pPOCTOpEryJsiTOpa M AHTUMHUKPOOHOTO CpelncTBa. ITO CO3[AeT MEPCIEKTUBY
MIPOM3BOJICTBA MOJUMEPHON IMpernapaTUBHOM (QOpPMBI MpenaparoB Ha OCHOBE
MOJINMEPMETAJUIOKOMILIIEKCOB.

CBsi3b IMCCEPTAIMOHHOIO HCCJIEJI0OBAHHMA ¢ IUIAHAMH  HAYYHO-
HCCJIeI0BATEIbCKUX PAa00T HAYYHO-HCCJIeI0BATENbCKOI0 Y4Ype:KIeHUsi, rie
BbINIOJIHEHA Juccepranus. JluccepraunoHHass pa0oTa BBIMIOJIHEHA B paMKax
IUIaHa HAay4YHO-UCCIEAOBaTeNbckuX pador WMHcTuTyTa XumMuum ©W QU3MKH
nosmmepoB AH PVY3, a Takxke npaktuueckux mpoektoB no remam ®A-A12-T-009
«Pa3paboTka TEXHOJIOTUM TOJyYE€HUs MPOU3BOJHBIX U HAHONPOU3BOJHBIX
xuto3ana Bombyx mori (kapOokcumeTwi-, cynbdar-, ackopoat-)» (2012-2014 rr.);
KA-12-001 «Pa3paboTka TEXHOJOTHH MOTYyUYEHHUs METAUIOKOMIUIEKCOB XMTO3aHa
U €ro NMPOU3BOAHBIX, MPUMEHEHUE WX B MPOPUIAKTHKE U JICYCHUH 3a00JIeBaHUM
CENIbCKOXO3SUCTBEHHBIX KYJNbTYp (BWIT, KOPHEBas THWIb W MOHWIMO3)» (2015-
2017 rr.); I3 20170925130 «Pa3paboTka 3KOJOTHYECKH OE30MaCHBIX
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KOMIUIEKCHBIX ~ TIpernapatoB ¢  (YHTHUIUAHBIMH,  OaKTEpUUUAHBIMH U
MHCEKTHUIIHBIMU CBOMCTBAMHU Ha OCHOBE XWTO3aHa U €ro Mpou3BOAHBIX» (2018-
2019 rr.); OT-®7-01 «KomruiekcHass TEXHOJIOTHS TEepepadOTKH OTXOJI0B
IIEJIKOBOM MTPOMBIIIJIEHHOCTH — KYKOJIOK TyTOBOTO mienkonpsiaa» (2018-2020 rr.).

Henbio wuccieq0BaHUA SIBISETCA IIOJYYEHHE M CO3/IaHHE TEXHOJIOTMH
IPOU3BOJACTBA NOJUMEPHON mpenapatuBHOW  (opmbl  «Kynpymxutr»  u3
MOJIMMEPMETATITIOKOMILIICKCOB, TTOJIyYeHHBIX Ha OCHOBE XxWTo3aHa Bombyx mori u
nonoB Meau (1), a Taxke onpenenenre X GUINKO-XUMHUECKUX W OHOIIOTUICCKH
AKTUBHBIX CBOMCTB.

3agaum ucciae0BaHMA:

ONpEJEICHUE ONTHUMAJIbHBIX TEXHOJOTHUYECKHX IapaMeTpPOB IOJIYYEHUS
MOJIMMEPMETAJUIOKOMILIEKCOB Ha OCHOBE XHTO3aHa Bombyx mori u moHoB menu
(I1), moMy4eHHBIX M3 OTXOA0B MICTKOBON MPOMBIIIICHHOCTH, ITyTEM BapbUPOBAHUS
pH pacTBOpa u COOTHOIIEHHS] KOMIIOHEHTOB;

ornpenaeneHue (PU3NKO-XUMUYECKUX CBOICTB M OMOJIOTMYECKOW aKTUBHOCTH
00pa3IoB TOJIMMEPMETAIIOKOMIUIEKCOB HAa OCHOBE XUTO3aHa Bombyx mori c
rnoHamu Meau (1) B 3aJaHHBIX ONTUMAITHBIX YCIOBHSIX;

CO3/1aHHE TEXHOJIOTUU MPOM3BOACTBA MOJUMEPHOW IpenapaTUBHONW (OPMBI
«KynpyMxuT», NOJIydeHHOW Ha OCHOBE IOJIMMEPMETAJUIOKOMIUIEKCOB XHTO3aHA
Bombyx mori ¢ nonamu Meau, u OmpenelicHHe TEXHHYSCKOW M IKOHOMUYECKOM
a¢pexTuBHOCTH Npenaparta «KynpyMxuTy;

pa3paboTKa U YTBEP)KIEHUE TEXHOJIOIMYECKOTO PErjiaMeHTa M TEXHUYECKUX
YCIIOBHIA Ha TIPOM3BOJICTBO MOJUMEPMETAIUIOKOMILIICKCOB XHTO3aHa Bombyx mori
c woHamu Meau (II) m Ha WX OCHOBE TMOJMMEpPHOW NpenapaTUBHOU (HOPMBI
«Kynmpymxur.

O0bexkTamMM  HCCJEI0OBAHMS  SIBISIIOTCS  MOJIMMEPMETAIUIOKOMILIEKCHI
xuTo3aHa Bombyx mori ¢ woHamm Memu, a TakKe MOJYYEHHOW Ha HMX OCHOBE
MOJIMMEPHOH mpenapaTuBHON (Hopmbl «KynmpyMxuT.

IIpeamer HCCJIeIOBAHM I SABIISIETCS TEXHOJIOTHSI NOJIy4eHUS
MOJIMMEPMETATIIOKOMILIICKCOB Ha OCHOBE XUTO3aHa BOombyx mori ¢ nonamu mMenu u
uX (PU3MKO-XMMHUYECKHE CBOWCTBA, a TaKKe TEXHOJOTHsl IPOU3BOJICTBA
noJIMMEepHON TpenapatuBHOU QopMbl «KynpyMxuT», MOJYy4YEHHOM Ha OCHOBE
MOJIMMEPMETAJUIOKOMIUIEKCA, U OINpeAesieHue OMOJIOTMYeCKH aKTUBHBIX CBOMCTB
npenapara «Kynpymxur», npu KancyJaupOBaHUH CEMSIH CEJIbCKOXO03iCTBEHHBIX
KYJbTYD.

Metoabl ucciaenoBanus. [Ipu BBINOIHEHUM JUCCEPTALMOHHOM pPabOTHI
UCIOJIb30BaHbl 31eMeHTHbIM aHanu3, CP-, UK-pypre- u Y D-cnekrpockomnuu,
BUCKO3UMETPHS,  PEHTTEHOCTPYKTYPHBIM  aHaiM3,  KOHAYKTOMETPUYECKOE
TUTPOBAHUE U PpyTrue (PU3NKO-XUMUUECKHE METO/BI.

Hayynass HOBHM3HA JAHCCePTALNMOHHOIO HCCJIEIOBAHMS 3aKJIIOYAETCA B
CJIEIYIOLLEM:

BIIEPBBIE OIPEACICHbl ONTUMAJBHBIE YCJIOBHUS TEXHOJOTMH IOJYyYEHUs
MOJMMEPMETAIUIOKOMITIIEKCOB Ha OCHOBE XMUTO3aHa Bombyx mori, moxy4eHnHoro u3
OTXOJI0B LIEIKOBOM NMPOMBIIIJIEHHOCTH, ¢ HOHAMHU MEJIH IIyTeM BapbupoBanus pH
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pacTBOpa U COOTHOLIEHUS UCXOIHBIX KOMIIOHEHTOB;

BIIEPBbIE OOOCHOBaHbI (PUIUKO-XMMHUYECKHE CBOMCTBA M OMOJIOrHMYECKas
aKTHBHOCTH TOJyYCHHBIX MOJMMEPMETAITIOKOMILIEKCOB XHT0o3aHa Bombyx mori ¢
MOHaMH MEAM Ha  OCHOBE  pa3pabOTAaHHON  TEXHOJOTMU  MOJIY4YEHHs
[OJINMEPMETAJUIKOMIUIEKCA Il PUMEHEHHS B CEJIBCKOM XO3SIMCTBE, paCUUTaHbI
TEXHUYECKasl U SIKOHOMUYECKas 3 PEKTUBHOCTH MTPOLIECCa;

BIIEPBBIE HAa OCHOBE IIOJYYEHHBIX IOJIMMEPMETAINIOKOMIUIEKCOB XHWTO3aHA
Bombyx mori ¢ wmoHamm Menu co3gaHa TEXHOJOTHS TMOJYYCHHS TOJMMEPHON
npenapaTuBHO Qopmbl  «Kynpymxut» W HalAeHBl ONTUMAaJbHBIE YCIOBUS
Ipouecca.

BIIEPBBIC  BBISBJICHBl BO3MOXKHOCTH M 3(PPEKTUBHOCTb MPUMEHEHHUS
MOJIMMEPHOM npenapaTuBHOM (opmbl «KyNmpymMXHUT» B CEIBCKOM XO3SIMCTBE MpHU
KaICyJIMPOBAHUY CEMSH NIIEHULBI U XJIOTYATHUKA.

IIpakTnyeckue pe3yabTarbl HCCAECA0BAHUSA 3AKIIOYAOTCA B CICAYIOLIEM:

BIIEPBBIE CO37aHA TEXHOJIOTUSA M IOJYyYECHUS IMOIUMEPMETAIIIOKOMILIEKCOB
xuTo3aHa Bombyx mori u3 0TX0/10B MIEIKOBOW MPOMBIIUICHHOCTH C HOHAMH MEJIH;
OIIPEIECJIEHbl ONITUMAJIBHBIE YCIIOBUA IIPOLEcca

CO3/1aHa TEXHOJIOTHS MPOU3BOJCTBA IOJIMMEPHOW NpenapaTUBHOW (OPMBI
«KymnpyMxuT» Ha OCHOBE MOJMMEPMETAIUIOKOMILIEKCOB XuTo3aHa Bombyx mori u
MOHOB MEAM U UCCIENOBaHbl (U3UKO-XMMHUYECKHE CBOMCTBA 0OOpas3IoB,
ITOJIYYEHHBIX 110 TAHHOW TEXHOJIOTHH;

ONPEIEIICHBI ONTUMAJIbHBIE YCIIOBUS MOJTYYEHUS MOJIMMEPHOU
npenapatuBHO (opmbl «KynpyMXuT» € BBICOKMMHM BBIXOJJaMHU, M Ha OCHOBE
CO3JTaHHOW TE€XHOJIOTUH ITOJIY4YEHBI ONIBITHBIE IAPTHH;

BIIEPBbIE TOKAa3aHbl BO3MOXKHOCTH MPUMEHEHHUSA IUIEHKOOOpa3yroleu,
AKOJIOTMYECKH O€30MacHOM HETOKCHUYHOM MOJMMEPHOM MpenapaTuBHON (HOpMbI
«Kynpymxut», obnagatoniel aHTUMHKPOOHBIMH U POCTOPETYJIUPYIOLIUMU
CBOWMCTBAaMU TMPHU TPEANOCCBHON 00pabOTKE CeMSH CeIbCKOXO3SHCTBEHHBIX
KYJIbTYP, B YaCTHOCTH, XJIOITYATHUKA U IILIECHULBI.

JloCcTOBEPHOCTH Pe3yJIbTATOB HCCJIeI0BAHUIM.

C ucnonb30BaHUEM COBPEMEHHBIX (DPU3MKO-XUMHUYECKHX METO/I0B NMPOBEICHBI
DKCIIEPUMEHTHI 1o CO3JIaHHIO TEXHOJIOTUU IIOJTyYEHHUS
MOJMMEPMETAJUIOKOMIIEKCOB Ha OCHOBE XUT03aHa Bombyx mori ¢ nonamu meau u
UCCJIeI0BaHbl (PU3UKO-XMMUYECKHE CBOMCTBA 0OpAa3IOB, MOJYYEHHBIX Ha OCHOBE
ATON TEXHOJOTHH. BBIBOABI B JIHUCCEPTAIIMOHHON paldoTe ciAelaHbl Ha OCHOBE
pe3ynbTaToB, OOpaOOTAaHHBIX C MPUMEHEHHWEM YPAaBHEHMM, HCIOJIb3yEMbIX B

COBPEMEHHBIX  TEOPUSIX  XHMHUYECKHX  TPOLIECCOB. [ToaTBepxkaeHrEM
JIOCTOBEPHOCTH  TOJIYYEHHBIX  PE3yJbTAaTOB  SBJSIOTCS  MyOJUKAIMd B
pPELIEH3UPYEMBIX  KypHajlaX,  OOCYXKXIEHHE  pe3yJbTaToB  pabOThl  Ha

pecyOIMKaHCKUX U MEXIYHAPOAHBIX HAyUYHbIX KOH(PEPECHLINSAX.
Hay4Hasi M npakTHYecKas 3HAYUMOCTh Pe3y/IbTAaTOB HCCIC0OBAHMS.
Hayynas 3Ha4MMOCTB pe3yJIbTaTOB MCCIENOBAHUS 3AKII0YAETCS B TOM, YTO B
IIPOLECCE TOIYYEHHUS TOTMMEPMETAIIIOKOMIIIIEKCOB HA OCHOBE XUTO3aHAa U MOHOB
MEIIH, YCTAaHOBJICHA B3aMMOCBS3b MEKIy KOHLEHTPALUSAMH KOMIIOHEHTOB, pH
Cpenpl, TeMmrepaTypoll CHHTE3a, MPOJOJIKUTENbHOCTHIO. OmpeneneHsl (HU3UKO-
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XUMHUYECKHE M CTPYKTYpHBIE CBOMCTBA IOJMMEPHOW NpenapaTuBHONW (OPMBI
«KynpymxuT», TMOJy4eHHOM Ha OCHOBE MOJUMEPMETAJUIOKOMIUIEKCOB IpHU
BBIOpAHHBIX TEXHOJIOTMYECKUX YCIOBUSIX.

[IpakTHyeckass 3HAYUUMOCTb PE3YJIbTATOB MCCIECAOBAHUS 3aKIIOYAETCS B TOM,
YTO Ha OCHOBE Ja0OpaTOpPHBIX HCCIEAOBaHUN MOJ0OpaHbl TEXHOJOTUYECKUE
yCIIOBHS, ONpEAEieHAa NPUHUMUIIHAAIBHAS TEXHOJOTMYECKAs] CXEMa U CO3/aHbl
TEXHOJIOTUH TPOU3BOJICTBA MOJIUMEPMETAITIOKOMIUIEKCOB M3 XHMTO3aHA U HOHOB
memu (Cu?*), a TaxKe IOIMMEPHOM mnpenapaTuBHOM (Gopmbl «Kynpymxu», n
OnpeaeneHbl TEXHUKO-DKOHOMHYECKUE MOKa3aTeau Mpou3BOJACTBA. B pesynbpraTe
Obita pa3paboTaHa TEXHOJOTHS TOJYYEHHS OSKOJOTHYECKH  Oe30macHou
ITOJIMMEPHOM IIpenapaTuBHOM dbopMbI «Kynpymxur» u3
MOJIMMEPMETAJUIOKOMILIEKCA, MOJIYyYEHHOIO Ha OCHOBE XHMTO3aHa W HOHOB MEIU
(Cu?").

[Tokazanbl BO3MOXXHOCTH TpUMEHEHHs mnpenapata «Kynpymxur» mnpu
KarCyJIMPOBAHUM MOCEBHBIX CEMSIH Pa3IMYHBIX COPTOB XJIOMMYATHHUKA B Ka4E€CTBE
OPOTPABUTENS CO CTUMYIUPYIOIIUM 3(PPEKTOM U POCTOPErYIISTOpA.

Bueapenue pe3yabTaroB uHcciaenoBaHusi. Ha OCHOBaHMM  Hay4HBIX
pE3YJIBTaTOB, MTOJTYYEHHBIX 1o TEXHOJIOTUU MIPOU3BOCTBA
MOJTMMEPMETaNTOKOMITJICKCOB Ha OCHOBE XHTO3aHa BOmbyx mori u noHoB memu:

pa3paboTaHbl TexHHUYecKue ycioBus miusi npenapara «Kympymxury (HUU
CTaHJapTU3alUH, CEPTUDUKAIUN U TEXHUYECKOTO PEryIHpOBaHUs ATEHTCTBA « Y3
crtannap™» Ne 112/0011400, 3apeructpupoBan 17.05.2021). 13 MecTHOTO ChIpbs
OBLIIN MOJIy4YEeHBI SKOJIOTMYECKU O€30IMacHbIe, OMOOTUYECKN aKTUBHBIEC MPEmapaThl
JUTSl IPUMEHEHHUSI B CEJIbCKOM XO3MCTBE.

nonuMepHas npenapatuBHas @opma «KynpymxuT» HCHOIB30BaHA NpH
00paboTKe TYTOBOTO IIETKOMPsAa COPTOB «Y30€KUCTaH-5», «Y30eKucran-6» u
o0OpaboTke KOPMOB-JIUCTHEB TYTOBHHKA (cnpaBka Accouuanuu
«¥Y36ekunakcanoar» Ne 4-2/1500 ot 30 urons 2020 roga). DTo 1aa0 BO3MOKHOCTh
YBEJIMYUTH KU3HECTIOCOOHOCTH U MPOJYKTUBHOCTH TYTOBOTO HIETKOTPSAA.

AnpobGamusi pe3yJbTaroB HcciaeaoBaHuss. (OCHOBHBIE Pe3yJbTaThbl
AUCCePTANMU OBLTU OOCYXKIEHBI HAa 5 MEXKIYHAPOAHBIX U 8 pPEeCIyOIMKAaHCKHUX
HayYHO-TIPAKTUYECKUX KOH(DEPEHITUAX.

Ony0JuKOBaHHOCTH pe3yJabTAaTOB HMcciaenoBanus. [lo teme nuccepranum
ommyOIMKOBaHO Bcero 16 HayyHbIX paOoT, U3 HUX 3 Hay4YHbIE CTAaThU B XKypHajax,
pEeKOMEHJOBaHHbIX  Bwicmiedt  arrectarmoHHod — komuccuer — PecryOnmku
V30ekuctan s MyOJMKAaMA OCHOBHBIX HAYYHBIX PE3YyJIbTATOB JOKTOPCKHX
(PhD) nmmccepramuii, B ToM 4mcie 2 B pPECHyOJUKAHCKUX W 1 B 3apyOeIKHBIX
KypHajax.

O0bem u crpykrypa auccepranuu. CTpyKTypa OHCCEPTAlMM COCTOUT W3
BBCACHUS, YCTHIPEX TJaB, BBIBOAOB. OOBeM mmccepTranuud cocrapmsger 112
CTPAHMII, HE BKJIKOYAsi CHMCKA UCIIOIb30BAaHHOM JINTEPATYPhl U MPUIIOKEHUN.

OCHOBHOE COAEPXAHME IMCCEPTALIMHU

Bo BBegeHMMm 00OOCHOBBIBAIOTCS AKTyaJIbHOCTh M BOCTPEOOBAHHOCTH TEMBI
IIPOBEICHHOIO HccliefoBanusl. OnpeesneHsl Ueab U 33/1a4d UCCIIEI0BAHUS, OOBEKT
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U MPEIMET, MOKa3aHO COOTBETCTBUE UCCIICIOBAHUS IPUOPUTETHBIM HAMPABICHUSM
pa3BUTHS HAayKd M TexHojorui PecnyOnuku Y30ekucraH, u3laraloTcs HayyHas
HOBH3HA M MPAKTUYECKUE PE3YyJIbTAThl UCCIEAOBAHUS, PACKPBIBAIOTCA Hay4yHas U
NpPaKTHYECKass 3HAYUMOCTb IOJIYYEHHBIX PE3YJbTATOB, MPEACTABICHBI BBIBOJBI O
BHEJIPEHUH B IPAKTUKY PE3YJIbTATOB UCCIEAOBAHUS.

B nepBoii rnaBe nuccepranuu moj Ha3BaHHEM «TexXHOJI0rus moJy4yeHus u
CBOIICTBA MOJIMMEPMETA/LIOKOMILIEKCOB Ha OCHOBe XHT03aHa Bombyx mori n
HOHOB METAJLUIOB» TIPEJCTABICH 0030p JHUTEpaTyphl, OMHCAHbI COBPEMEHHBIC
METO/bI MOJYYEHUS NOJIMMEPMETAJUIOKOMIIJIEKCOB HA OCHOBE XMTO3aHA U MOHOB
MEIM W3  Pa3IMYHOTO  ChIPbS, A  TaKke  IOKa3aHbl  CTPYKTypa
MOJIMMEPMETAJUIOKOMIUIEKCOB M MX OWOJIOTHYECKAasi aKTHBHOCTh M TIEPCTICKTHUBBI
HCIIOJIb30BaHUs B CENBCKOM XO3SIMCTBE.

Bropass rmaBa nuccepraumm noj Ha3zBaHneM «MeToabl HCCACI0BAHUSA U
CIOCco0bI MOJIyYeHHsSD» TIOCBSIIEHA OINMCAaHUIO OOBEKTOB HCCICIOBaHUS U
peareHToB, Ha NWJIOTHOM YCTAaHOBKE IPEACTABICHBI METOJbl MOJIYYEHUS
MOJIMMEPMETAJUIOKOMILJIEKCOB B PA3JIMYHBIX JIAOOPATOPHBIX YCIOBHUSX U €r0
HOJMMEPHOM MpernapaTuBHON (OpMbI Ha OCHOBE XHUTO3aHa Bombyx mori u noHos
M€, YCTAHOBJICHBl MOJEKYJSIPHbIE XapaKTEPUCTUKU W OIMNHUCAHBI METOJIbI
UCCleIOBaHUs (PUBUKO-XMMHUUYECKHX IMapaMEeTPOB, a TaKXKE MPUBEIACHBI CIOCOObBI
MOJIYYECHHS TIOTMMEPHON mpernapaTuBHON (popMbl «KympyMxuT.

B Tperbeit rmaBe amcceprandd moji Ha3BaHHEM «TeXHOJIOrusi MoJy4YeHHs:
MOJTUMEPMETALNIOKOMILIEKCOB Ha OCHOBe XHTo3aHa Bombyx mori m monos
Meau (II) m Ha wuxX ocHoBe pa3pa0oTka TEXHOJOIMH MPOU3BOJACTBA
NOJIUMEPHOU mNpenapaTtuBHOd (popmbl «KynmpymMxuT» ommcaHbl ONTUMAJIBHBIC
YCHOBUS TNPOU3BOACTBA MOIUMEPMETAIIOKOMIUIEKCOB HA IMHWJIOTHOM YCTaHOBKE,
MPUBEICHBI NIPUHIMIHATbHAS TEXHOJIOTHYECKasi CXeMa U MaTepuaibHble OAIaHChI
IPOU3BO/ICTBA MOJIMMEPMETAJUIOKOMIUIIEKCOB HA OCHOBE XMTO3aHa C MOHAMH MEMH,
a TaKKe IMpEeJCTaBlIeHa TEXHOJOTHYECKas cXeMma TMpPOU3BOACTBA IIpernapara
«Kynpymxur».

YcraHoBiieHbl onTMMalbHble mapaMmeTpbl cuHTe3a [IMK, Takume kak
COOTHOILIEHHE HCXOAHBIX KOMIIOHEHTOB, BpPEMs CHHTE3a M Temmeparypa, pH
pactBopa u T.I. BeIsIBIEHO, YTO MpU CIEAYIOMINX apaMeTpax CUHTE3a, 4 UMEHHO:
temmeparype 25+0,5°C, cooTHomeHuu KommoHeHToB CU*/X3 = 1/1, pH=6 u
BPEMEHHM CHHTe3a | Yac - MOXHO CHHTE3MPOBATH OHMOJOTMYECKU AKTHUBHBIC
NOJIMMEPMETAIUIOKOMIUIEKCHI XUTO3aHA.

HNonpl wmenu B3aMMOAEHMCTBYKOT C€ MAakKpOMOJEKYJIaMHM XWTO3aHa C
aMUHOTPYNMNaMyd WJIM CO CBOOOJHBIMH DJJICKTPOHAMH B aToMax a3oTa
AMHUHOTPYIIBI U KUACIOPOJa MAaKpoOMOJeKyJbpl. CxeMa peakuuu MpeACTaBIICHA Ha
pucyHke 1.
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Puc. 1. Cxema xumuueckux peakuuii npu npoussogcrse IIMK Ha ocHoBe xuT03aHa u
HOHOB MeAu

B coctase nomyuennbix [IMK conepsxanne noHo mMeau cocrapisietr 9-13 %,
Y BBIXOJ KOHEYHBIX NPOAYKTOB paBeH 85-90%. Cymka [IMK ocymecTBiena npu
50°C nmo moctosiHHO#M Macchl. Ha ocHOBe 1a00paTOpHON TEXHOJIOTHH IOJTYYEeHBI
ONBITHBIE MAPTHH MOIMMEPMETANIOKoMIIIekcoB X3-CU 2* ¢ comepkaHreM HOHOB

Menu 9,7% u  uaeHTUUIIUPOBAHBI JJIeMEHTHbIM aHamu3oMm, Y® wu UK-
CTIIEKTPOCKOIHUEH (PUCYHOK 2).

100 150

Transmittance [%]
50

T T T T T T
4000 3500 3000 2500 2000 1500 1000 500
Wavenumber cm-1

Puc. 2. UK-ciekTpbl NOJMMEPMETANIOKOMILIEKCOB, COJepKaIuX HOHbI meau (1) u
UCXOIHBII XUTO3aH (2).

N3 IIOJIYYEHHOI'0 HNK-cniekTpa BHU/HO, 4TO B CIIEKTpE
MOJMMEPMETAINTIOKOMIIJIEKCOB, MOJYYEHHBIX Ha OCHOBE XWTO3aHA U MOHOB MEIH,
IPOUCXOMUT CMENIEHHE TOJIOCH noromenus or 1640 cm? mo 1550 cm?, uro
MOATBEPKAAET B3aUMOACHCTBUE aMUHOTPYIIIBI XUTO3aHA C MOHAMM Menu. Takxke
0OHapy»KMBAETCs CMEILEHHUE IMOJIOChI ToromieHust B ooxactu 1400 u 1339 cmt,
9TO MOXKET CBUJACTECIBCTBOBATH O B3aMMOCBS3LIBAHUM HOHOB MEJIU C
THJIPOKCHIIBHBIMY TPyIIIaMH XHUTO3aHa (PUCYHOK 2).
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Puc. 3. UK-cnexTpsl npenapara « Kynpymxur», 1oJIy4eHHOT0 U3
MOJMMEPMETAJIOKOMILTIEKCA HA OCHOBE XUT03aHA M HOHOB MeIH

CTpyKTypHBIE XapaKTEpUCTUKH BBIJEICHHOTO AaKTHUBHOTO BEIIECTBA W3
npenapara “Kynpymxutr” Opuin  u3ydensl MeroaoM MK-cnekTpockonuu.
[lomy4yeHHbIe pe3ynbTaThl MOKA3aJIH, YTO MOJIOCHI MOMJIOUIEHUS B 00J1acTh
1552 c¢m?, xapakrepHble I8 aMHUHOTPYIII M IIOJOCHl IOTJIOIIEHHS IS
TUIPOKCUIIBHBIX M METWIEHOBBIX TIpynm B obOmactm  1400-1339  cmt
cootBercTBoBanu MK-cnektpy ucxoauoro X3-Cu?* (pucynok 3).
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Puc. 4. Y®-cnekTpbl METALIOKOMILIEKCOB XuT03ana Bombyx mori X3-Cu?*, ucxoaumlii
xuto3aH (1) u cogep:kamMx HOHBI Meau (2).

Ha »71ekTpoHHBIX CHEKTpax HUMEIOTCSA MOJIOCHI TOTJIOIICHHUS, CBSI3aHHBIE C
COTIPSDKEHHBIMU CBS3SIMU, alleTaMUJbI TPYII U aMUHOTPYMI METATIOKOMIUIEKCA
npu niauHax BoaH A=237,8 u 300 am cooTBercTBeHHO. OOHapyx)eHo, uTo B O, N-
COJEpIKAIEM MAKPOJIMTaHAE XMTO3aHa B NPUCYTCTBMH MOHOB Cu?' mpoucxomsr
CTPYKTYpHBIE M3MEHEHHsI C 0Opa30BaHHEM KOOPJWHAIMOHHBIX coequHeHuid. OO0
5TOM CBHETENBCTBYIOT MOJIOCKHI HOTIIOIEH s 06pasnoB X3- Cu®'B obmactsax 190-
235, a taxke 250-285 mm. Monsl Cu?* mormomatorcss B uaTepsaie 700-900 Hwm.
BepositHo, xuto3an ¢ wuonamu Meau (II) B3ammMopeilicTByeT MOCPEACTBOM
aMUHOTPYIN, a TakKXe C KHUCIOPOJAOM B YIVIEBOAHOM IIMKJIE 3a CUET ee
HETOJCIEHHBIX JJIEKTPOHHBIX Iap M IYCTHIX JJIEKTPOHHBIX sucek d-opOuTaneit
metaiia (puc. 4.). [lonyueHHbIe pe3yiabTaThl COMOCTABICHBI ¢ pe3ynbTaTamMu Y -
criektpockonuu  npenapata  «Kynmpymxut».  [lomydeHHble — pe3yJbTaThl
peACTaBJICHbl HA PUCYHKE 5.
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Puc. 5. Y®-cnekTpsl npenapara “Kynpymxur”

CrpykrypHble cBoiicTBa mpenaparta «KynpyMxuT» aHalIn3upoBaId METOJIOM
Y®-cnektpockonuu. IlomydeHHbIE pe3yabTaThl IOKa3bIBAIOT, YTO IOJOCHI
noryomenus B auamnazoHe 230 u 290 HM CBUACTEIBCTBYIOT O 3JIEKTPOHHOM
nepexojie MeXAy aMUHOTPYNIaMH XMTo3aHa M uoHamu Cu?’. Hab6monaercs
COBMECTUMOCTbD Y®-criektpoB C Y®-cniektpamMu HCXOJTHOTO
nonMMepMeTaokomiiekca X3-Cu?*,

CuHTe3 NMONIMMEpPMETAIUIOKOMILUIEKCOB HAa OCHOBE XMTO3aHA W MOHOB MEIU
MIPOBOJIMJIA HA MMMJIOTHOW ycTaHOBKe. J[JIs akTUBaIlMM XUTO3aHa TOATOTOBJIEHHI 1,7
%- HBIN pacTBOp XuTo3aHa Bombyx mori B 2 % HOI yKCYCHOI KUCIIOTE, KOTOPBIA
TUTPYIOT ¢ TTOMOIIBIO 7% pacTBopa mienouu. [Iporiecc TUTpoOBaHUS MPOBOJST 10
pH-6. B »ToM ciydae aMHMHOTPYINbl XHUTO3aHA JCHPOTOHUPYIOTCS MPHU
TuTpoBaHuu 10 pH-6 (tabnuua 1).

O R N WSO O N ®
L

500 600 700 800 900 1000

Tabmuma 1
Pe3ynbrarhl HecnenoBaHus MOJIMMEPMETAUIOKOMIUIEKCOB, TTOJYUYEHHBIX Ha MMHJIOTHOM
YCTaHOBKE
O6pa3iib a pH noxazarenu + < . pH
g Q .o g5 = g
= é o\“ pacTBopa s E 8 O z pacTtBopa
g 2 HCXOAHOTO O™ 5 & IIMK
& BeIllECTBA 8 = -
Xuro3aH 1,7 3,5 1:0,23
Bombyx mori 25 2 6
[{enoun HaTpust 7 11,9
(NaOH)
XJopua Mequ 6,75 5,9
(Cug]z) 21,0 1:0,23 1

JInst w3ydeHus BIUSHUSA TeMIEparypbl Ha cBoiicTBa o6OpasioB [IMK
MPOBOJIWJIM CUHTE3 BAPbUPOBAHHEM TEMIEPATYPhl HNPU MOCTOSHHBIX YCIOBUSX U
IIPH COOTHOIIEHMHU UCXOMHEIX KoMroHeHToB X3:Cu?* 1/1, npu pH 6 (tabmuna 2).

Tabmanma 2
Bnusuue TCMIICPATYpPbl CUHTC3a Ha 06pa303aHHe IIMK IpHu MTOCTOAHHOM COOTHOIICHUU
KOMITIOHEHTOB U pH

Neo 3HavYeHHe Bpewms, Coor. X3:Cu®* Tewmmeparypa OC Beixox
cpensl pH 9. MOJTb IIMK, %

1 1:1 25 90

2 6 1 1:0,5 35 70

3 1:1,5 45 59,8
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U3 110J1y4EHHBIX PE3YIILTATOB YCTAHOBJIEHO, 4TO BbIXx0a [IMK cHmkaeTcs npu
NOBBIIEHUH Temneparypsl cuate3a oT 25 °C mo 45 °C. CHmxenwme BhIXOna
POJYKTOB PEAKLUHU C TIOBBLIILIEHUEM TEMIIEPATYPBI MOXKHO OOBSACHUTH Pa3pbiBOM
JIOHOPHO-AKIENTOPHBIX CBA3€H 104 Bo3aeicTBUEM Temmeparypbl. C  LENbio
u3ydeHus BIMsAHUS pH peakuvoHHOW cucTeMbl Ha obpasoanue [IMK cuHTe3
MPOBOJIMIIM TIPH TOCTOSHHOM TEMIIEPATYPE W COOTHOIIEHHH KOMIIOHEHTOB X3!
Cu?* 1/1, nna BapbupoBanus pH B peakIMOHHYIO CHCTEMY NOOABHIHM PacTBOP
miestoun. ITosTydeHnble pe3ysIbTaThl IIPEACTABIIEHbI B TA0IUIE 3.

Tabmuua 3
Bnusinue pH peakimonnoit cucreMbl Ha obpa3oBanue [IMK npu moctossHHON TemmiepaType
(25°C) 1 COOTHOIICHHH KOMITIOHEHTOB

Ne| Temmeparypa,’C Coort. X3:Cu?* 3HaueHue cpepl, Brixog IIMK, %
MOJIb pH

1 1:0,5 4 95

2 25 1:15 5 75

3 11 6 90

N3 monydeHHBIX pe3yJbTaTOB BHUJIHO, YTO BBIXOJI PEAKLIHH YBEIUYUBACTCS C
yBennueHneM 3HadeHHs pH peaknumoHHOM cucteMbl. Takke OnpeneneHsl
MakcuMalnibHble 3HaueHus Bbixojga [IMK npu Temmneparype cuntesa 25°C, u
cooTHomreHnH KomnoHeHToB X3:Cu?* 1/1, npu pH-6. JlaHHBIE YCIOBHS CHHTE3a
ObLTM BBIOpAaHBI KaK ONTUMAJbHBIC YCJIOBHS CUHTEe3a. 71 u3yueHus BIHMSHUS
COOTHOULIEHHUS UCXOIHBIX KOMIIOHEHTOB Ha nosnydenue [IMK, cuares nposoaunu B
ycnosusx: pH = 6 u temneparypsr 25 °C. [TonyueHHbIE pe3yabTaThl IPEACTABICHEI
B Tabsuiie 4.

Tabmuna 4
BnusiHue cooTHOIIEHUS UCXOIHBIX KOMIIOHEHTOB Ha oOpa3zoBanue [IMK
(pH-6, t 25 °C)

Ne| 3nauenue pH Temnepatypa °C Coor. X3:Cu? Beixog, IIMK, %
1 1:0,5 75
2 6 25 1:15 70
3 1:1 90

IToka3zaHo, 4TO ¢ yBEIMYEHUEM KOJIMYECTBA MOHOB METajla B PEAKLHMOHHOU
CHCTEME NPOMCXOAWT yBEJIWYEHHE coiepxkanus uoHoB CuU?* B cocrase
MTOJIMMEPMETAIIIOKOMITIIEKCOB. [losydeHHbIE pe3ysbTarsl NMOATBEPXKAAIOT, 4YTO
[POUCXOAUT HE3HAYUTEIBHOE WM3MEHEHHME BBIXOJA PEAKLUU IIpU IIOBBIIICHUU
KOJINYECTBA MOHOB METAJUIOB B DKBUBAJICHTHOM COOTHOILIEHUMU.

IIpoBeteHO ONTHYECKOE HCCIECIOBAHME JUIA  BBIABICHUS HU3MEHEHUS
CTPYKTYpPHBIX CBOMCTB HCXOAHOrO KOoMIIOHeHTa xuto3aHa, I[IMK wu mpenapara
«Kynpymxut» B mnpouecce (HopMupoBaHMS TUICHKHU. [ M3ydeHUsT W3MEHEHUS
pa3mepos yactull [IMK B cyxoii popme noarotosieHs! 00pasiipl B BUIE MIIEHOK, U
IIPOBEACHBI MCCICAOBAaHUA pasMEpPOB YacTUL[ B INIEHKaX, HAa ONTHYECKOM
mMukpockore Motic (puc. 6. a, 6, ¢).
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200 MKM
a 0 c

V 10 MKM . 5 M]‘(M

Puc. 6. Pe3yJ’[LTaTLI HaﬁJIIOI[eHI/Iﬁ Ha OITUYE€CKOM MUKPOCKOIIE

Puc. a. OnTHveckue CHUMKH 00pa3oB ucX. XuTo3aHa. Pa3meps! yacTuus! ot 10 MKM.
Puc. 6. OnTnueckue cauMku oopaszuos IIMK ¢ nonamu meau. Pazmepbl yacTunbl oT 53 MKM
Puc. c. Ontnyeckne cHuMkH o0pa3unoB «Kynpymxur». Pazmeps! yactuubi ot 200 MkMm.

[TomyueHHble  pe3yiabTaThl ~ IOKAa3bIBAIOT, YTO TpH  0Opa3oBaHUH
MOJIMMEPMETAJUIOKOMIUIEKCOB ¢ HOHAMH MEIM pa3Mephbl YaCTHI[ TI0 CPAaBHEHUIO C
pa3MepaMH YacTHI[ HCXOJHOTO XHTO3aHA MPAKTHYCCKH HE MEHSIOTCS, 4YTO
SIBIISICTCSL TOKA3aTEILCTBOM OTCYTCTBHUSI arperanuy MaKpOMOJICKYJI B IIPOIIEcCe
cymkd. Ha OCHOBE NPOBEIECHHOTO WCCICIOBAaHHUS Ha TWHJIOTHOW YCTaHOBKE
pa3paboTaHa TEXHOJOTHYECKasl CXeMa IOIyYeHHUs] MOJIUMEPMETAIUIOKOMILICKCA
XMTO3aHA C MOHAMH MEJH, a TaKKe IOJMMEPHOM IMpernapaTUBHOW (HOpPMBI Ha MX
OCHOBE (PUCYHOK 7).

TeXxHMIOTHISCKAR CXeMa Moy TeHHA
NOIHMEepPpHAS OpelapaTHBEHAS
dopra KynpymxaT

TeXHOTOrHIeCkKada CXenMa IO TV e HH A
ODOoHMepDMeTANLITOCKOMOJISRKCA
EHTOIAHA

- [ 5 I Ty |
— 1 2 3 10 11
PacTBOPp PacrBOop PacrBop PacTBOp J Pac-rnopl—'
204 7% 0.5 M 0,5% 0,25%
XIITOZaH M™NaOH CuClg - TINE MI 2L
+ : *
PacTBOPD 12
PearTOp 4 o/ - 600
ot/ a6 00 W 369 I
o360 o IHeaTpad{yTa T: 25%C
T: 25°C V- 50
oo e 1 200-1500  ——— — — =
= “— + PHILTPAIHA
PDapanTpamEa Cv Az 500 o
- VINH TBHOES ~
F:.-' - 500 x P S — 120-130 naeax
120-130 amx V. SOxr/ic T: 40-450C " — T
. P 14 s H-}
— Elf - ﬁ;fﬁ;:fx;:f_ Mapxnaposxa
r - - -
- OI\'IY TINIES 9 V- 0.5-5T KynpysmxETa
IpOIYKT P: 0-20 Gap

1.PactBop 2% xuTO3aH

6. L[eHTpH(pyra

11. PactBop 0,25% MI'OL]

2.PactBop 7% NaOH
3.PactBop 0,5 M CuCl;
4.PeaxTop
5.Ounprpanus

7. CymmnbsHoe 000py10BaHuEe
8. OMY

9. IIMK npomykT

10. PactBop 0,5% I[IMK

12. Peaxtop

13. ®dunprpanus

14. Emkocts 115 «KympyMxuT»
15. YnakoBka «Kynpymxu»

Puc.7. IlocaenoBarejbHbIe CTAIMH IPOU3BOACTBA OJTUMEPHOM NpenapaTuBHoOi (popmbl
Kynpymxura u IIMK

[Ipouecc ocymiecTBaseTCS C MOMOIIBIO CIAEAYIOIMIMX ATAoOB: MPOU3BOJICTBO
nomMepmerauiokomiuiekcoB (ITMK) xurozana Bombyx mori ¢ wmonamu menu
(Cu?") mpoBOAAT C XMTO3aHOM, PACTBOPEHHBIM B pa306aBieHHON 2 % yKCyCHOM
KHUCJIOTE, TI0cie 00pa30oBaHUsl OAHOPOIHOIO pacTBOpa MPOBOJIUTCA TUTPOBaHUE 2
M pactBopom NaOH 1o 3nauenuss pH=6 npu uaTeHcuBHOM nepemeninBanuu (10
MHUH);, 3aTeM go0aBisieTcsi pacueTHoe KommdecTBo xyopupa meau (1) (npu
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COOTHOIIEHHH | MOJIb MOHA MeTaia Ha | Mosb amMmuHOrpynn xuro3aHa). C 1einbro
BBIJICJICHUSI HEMPOPEArMPOBABIIMX HMOHOB METAJUIOB MOJIy4eHHBbIM ocanok [IMK
(GUIBTPYIOT, TPOMBIBASI BOJIOM, M BBICYIIMBAIOT B BAKYYME JI0 TIOCTOSIHHON MAcCHI.

JUIss TONTOTOBKM TOJIMMEpPHOM TmpenapatuBHOM ¢GopMbl  «KynmpyMxuT»
pactBop IIMK, noxarotoBneHHsbIl B 2 % YKCYCHOWM KHUCJIOTE, U BOJIHBIA PAacTBOP
METUITUIPOKCUATIIILICIUTIONO03bl  CMEIIUBAIOT 70 00pa3oBaHUs OJHOPOJIHOMN
BA3KOM kuAKOCTH B Teuenue 30-60 munyT mpu temmneparype 25 °C. ITo ucreuenun
BpPEMEHH Yepe3 JIIOK 3arpy3ku oTOMparoT npoly B KoiuuecTBe He MeHee 0,5 nutpa
Ha UCHBITaHUS. 3aTEM MPOObI, COOTBETCTBYIOIIME YCTAHOBJIEHHBIM TPEOOBaHUSM
(Ts 25261285-10:2021) mnst mpenapara «KynpymxuTy, GUIBTPYIOT.

[Iponecc QumbTpanuu mpoBoguTcss B cerdatoMm (uibtpe (4). ['oTOBBIN
pacTtBop nmpenapata «KynpyMxXuT» MNpOmycCKaeTcsi 4epe3 ceTdarblil (QuibTp c
pasmepamu nop 120-130 MukpoMeTpa ¢ LENIbIO yAep:KaHUS HEPACTBOPUBIIUXCS
npumeceil. OTdunbTpoBaHHBI pacTBop mpenapara «KynmpyMxuT» pa3iuBaioT B
riacTMaccoBbie OuoHbl M 604kH 1o 'OCT 24463 (pucyHok 8).

1. PacTBOp XHTO3aHA 7. OMY 13. Peaktop nomyueHus

2. PactBop NaOH 8. LenTtpudyra «Kympymxur»

3. PactBop comu memu (I1) 9. Cymika 14. ®dunpTpoBaHUE

4. Peaxtop nomyuenus [IIMK 10. T'otoBsnii mpoaykt IIMK 15. TII® «KynpymxuT»

5. ®unpTpOBaHKE 11. PactBop IIMK 16. MapkupoBka «Kympymxur»
6. EMKOCTB [U1s1 BOIIBI 12. PactBop MI'DL]

Puc. 8. [IpyHUMIIMAJIBHAS TEXHOJIOIHYECKAsA CXeMa IIPOU3BO/ACTBA
MOJMMEPMETATJIOKOMILIEKCOB M MOJIMMEPHOM npenapatuBHoi ¢gopmbl «Kynpymxur»

Ha  puc.8. mpexacraBieHa  anmapaTypHO-TEXHOJIOTHYECKAas  JIMHUS
TPOM3BOJICTBA MOJMMEPMETAIUIOKOMIUIEKCOB XHTO3aHA C HOHAMU METAJJIOB H €T0
MOJIMMEPHOU mipenapaTuBHON  (opmbl  «KynpymMXuT», KOTOpas BBIOJIHSIETCS
crneayromum odpazom. [lonrorosnmBaercs pacTBOp Xxuro3aHna B 2 %-HOM yKCYCHOM
KUCIIOTE, TIocsie 00pa3oBaHMsl OJHOPOIHOTO pacTBopa noOaBistoT 2 M pactBopa
miesoun 1o ycraHosneHuss pH=6, 3atem nobasisiercs 0,5 M pacrBopa CuCl, mpu
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COOTHOLIEHNH KOMIOHEHTOB X3:Cu?* 1:1. Tlomy4eHHBIE IPOAYKTHI B PE3YIILTATE
peakuuu nocsue GUIbTPOBAHMS BRITPYKAIOT B IEHTPU(YTY U TOBOJSAT BOAOU uepe3
Hacoc 1o pH=7, mnocne OKOHYaHUS TPOMBIBKM BBIKIKOYAIOTCS HACOCHI,
TOJTy4EHHYIO MAacCy IMOMEINAIOT B CYIIMIBHYIO TI€ub U Ipu Temmneparype 45-50 °C
BbICyIIMBatOT. Jlanee, n3 noaydyenHoro [IMK u 2 % ykcyCHON KMCIOTBI TOTOBUTCS
0,5 %-nbiii pactBop B oraenbHoM OyHkepe u 0,25 % pactBopa MIDIL] B
oTneapHOM OyHKepe, u3 OynkepoB pactBopsl [IMK u MOI'T] ciuBatot B peakTop.
Ilocne mnepememmBanusg B TeueHne 60 MHUHYT TOJlydaeTcsl MOJUMEpHas
npenapatuBHas ¢opMa, 3aTeM TOTOBBINH MPOAYKT 4yepe3 (UILTP HAIMpaBISETCS B
OyHKep, U Jjasiee UAET PO3JIMB U MapKHUPOBKA.

B YETBEPTOU rJaBe JIHACCepTaLUU o HAa3BaHUEM
«ITomMMepMeTaIOKOMILIEKCHI, MOJy4YeHHble M3 XuTo3ana Bombyx mori u
HOHOB MeIM B CO3JaHHON TEXHOJOIMYEeCKOM MOCIeI0BATeIbHOCTH, U
OMOJIOTMYEeCKM AKTHBHBbIE CBOICTBA NOJMMEPHOH MpenapaTuBHON (OpPMbI
«KynpyMxuT» Ha HX OCHOBE» TPEJICTABIICHBI JaHHbIE O OMOJIOTHYECKU AaKTUBHBIX
CBOMCTBaxX MOJMMEPMETAJUIOKOMIUJIEKCOB, MOJYYEHHBIX M3 XHTO3aHa M HWOHOB
MY, W TOJy4YeHHE Ha HUX OCHOBE IMOJHUMEpPHON MpenapaTuBHOM (OPMBI
«KynpymMxuT», U3y4eHHBIX B Ka4€CTBE MPOTPABUTENS MILIEHUIBI TPOTHB OCEHHETO
CEITapro03a B YCIOBUSIX OPOIIAEMBIX MOJEH.

N3yuensl AHTUMUKPOOHBIC CBOMCTBaA BOJHBIX pacTBOpPOB
MOJIMMEPMETAITIOKOMITJIEKCOB ~ XUTO3aHA C  BBICOKMMH  aHTUMHUKPOOHBIMU
CBOMCTBaMHM TPOTUB TMbUIBHOW TOJOBHOW 3a00JIEBaHUHU. Y CTAHOBJIEHO, YTO
MOJIMMEPMETAIUIOKOMILIEKCHI, COJAEpKalIMe HOHbl MeIu, O0JaAar0T BBHICOKUMU
AHTUMHUKPOOHBIMU CBOMcTBamMu. PactBop mpemnapara «KynpymxuT» npencraBiser
co00l CBETIO-TONYOYI0 >KUAKOCTb, XOPOILIO PacTBOPMMYIO B BOjJE, OOJajgaeT
Xopoliel TJIeHKooOpa3yolie cnocoOHOoCThi0. [IpoBeseHbl ucCcienoBaHUS U
ONpENeNICHa BO3MOXXHOCTh IMOJUMEPMETAINIOKOMILIEKA HCIOJIb30BAHUS  TPU
IIPEANOCEeBHON 00pabOTKE CEMSIH pa3IMYHBIX CEIbCKOXO3SHCTBEHHBIX KYIBTYp C
NOMOIIBIO  TEXHOJOTHHM  KancyinupoBaHus. (CeMeHa O3MMOM  MIIECHUIIBI,
00paboTaHHBIE IpenapaToM MoJuMepMeTauIokoMiuiekca -X3+Cu?* 0,5 %, a
TaK)K€ WCIOJIb30BAaHHBIM B KayecTBE JTalloHa mpoTpaButenb 2,5 % «Pakcum»
MOKa3ajly, 4YTO STU MNPOTPABUTEIM HE OKa3ajlud OTPHUIATEIBLHOTO JEHUCTBUSI Ha
BCXOXKECTh CEMSIH U DHEPTUI0 WX MPOpACTaHMs. DTH TOKa3aTeNd Bcerja ObLIN

BBIIIIE KOHTPOJILHOTO BapHaHTa 0e3 00paboTku (Tadiuiie 5).
Tabnuna 5.

Bausaue 0,5 % pacTBopa monuMepMeTaikoMIuiekea -X3+Cu?" Ha mopaxaemMocTh
KOPHEBOM THWJIBIO

Hopma Cpenusis Cpennee buonor.
No BapaHTe! ombita pacxoza rycTrora KOJIMYECTBO 3¢ dexToB-
- /T > | pacreHuil Ha 3apaXEHHBIX HOCTb,
1 XB. M., IIIT. pacTeHuH, IIT. %
1. | X3+Cu*TIMK 0,5% 20,0 402,7 7,9 86,4
2 HpelgapaT Pakcun 2,5 0.7 4095 9.5 82.7
% (3TaJIOH)
3. KoHTponb - 411,2 55,2 -
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Kak BuaHO 13 Tabnuubl 5 3apaKEHHBIX PaCTEHUN B KOHTPOJIHHOM BapUaHTE
0e3 00pabOTKM 3HAYUTEIHHO OOJbIllEe, YeM B ONBITHBIX BapuaHTax. B
KOHTPOJBLHOM BapuaHTe 0e3 00paOOTKM KOPHEBOM THUIIBIO 3apakeHbl 55,2 MIT.
pacTeHMil, a B ONBITHBIX BapUaHTax, e NpuUMeHsmM npemapar ITMK-X3+Cu?
0,5% c wmopmoit pacxoma 20,0 1/, 3TOT moOKazaTedb HWXKE —/,D IITYK, U
ouonornyeckast 3peKTUBHOCTH COCTaBIIsICT B cpearem 86,4 %.

[TpoBogunu uccnenoBanue B Ilaxtakopckom paitone J[»ku3akckoil oOnactu
Ha TIOJIEBOM YYacTKe Y30EKCKO-AMEpPUKAHCKOTO Tpeanpustust, «Silver leafey,
onpeneneHsl 3¢ PpexTuBHOCTU Tpenapara «KynpyMxuTy», Mpyu 3TOM HCHOIL30BAIU
ceMeHa xJiomyaTHUka copta «AH-BoéByT-R-2». C wnensio mnpoBeneHUs
JKcTepuMeHTa mnocessHo 30 Kr ceMsH XJIOMYaTHUKA Ha IUiomanyd B 2 ra. Jus
IPEANIOCEBHOIO KarCyJIupoBaHus cemsiH uzpacxoaoanu 600 mu 0,5 % npenapara
«KynpyMxuT» U nosry4eHHbI€ Pe3yJIbTaThl IPEACTABICHBI B TA0OIHUIIE 6.

Tabnuna 6.
Bnusinue Ha ypoxalHOCTh XJIOIMYATHHKA Mpernapara « KynmpyMXuT» B MOJIEBBIX YCIOBUAX
HasBanue YpoxaiftHOCTB, Obmas YpoxxaliHOCTB,
Ne IToBTOpHOCTH Macca N
mpernapara KT CLOIKa. KT %
1 [1-4 xoHTpOIIH 4 471 900 71,0
2 «Ysximai + 4 553 1024 76,0
«Kynpymxur»
3 «Kynpymxur» 0,5% 4 710 1272 100
[lonydeHHbIE pe3yabTaThl IOKA3BIBAIOT, 4YTO npenapar «Kynpymxur»

oOnagaer Oosee BBICOKOW OHOJOTMYECKON AaKTUBHOCTBIO IO CpPAaBHEHHUIO C
KOHTPOJIEM M JTaJOHOM, 4YTO BUAHO U3 Tabmuubl 6. Ilpum wucnonab3oBaHuUU
npenapara «Kynpymxut» oOHapyX eHO yBeIMUYEHUE ypokaiiHocTh Ha 29 % 1o
CpaBHEHHUIO ¢ KoHTposieM. B Bapumante «Y3xutan»+Kynpymxut» HaOm01aeTCs
yBEIMYEHHE YypokalHOCTM Ha 5 %. OrmnpeneneHsl U OLICHEHbl 3HAYEHUS
71a00paTOPHOIN BCXOXKECTH, KANCyJIUPOBaHHBIX IpenapatoM «KympyMxuT» ceMmsH
XJIOMYaTHUKA, NIIeHUIbl #u cou. OmpeneneHa BCXOXKECTb 00pabOTaHHBIX
npenaparamu «Kynpymxut» u JlanOpoH ceMsiH XJomyaTHUKA Ha 4-€ U 8-€ CyTKH,
JUISL CeMSH IIIEHUIBl W COU OIpeJereHa BCXO0XKECTb Ha 3-U U 7-€ CYTKH,
COOTBETCTBEHHO.

buonornyeckyo akTUBHOCTH mpenapara «KynmpyMxuT» TakkKe H3ydalid B
Hay4dHo-uccnenoBarenbCKOM HMHCTUTYTE LIEJIKOBOJACTBA. B 3KcmepumeHte
OOHapy>X€HO, 4YTO CpeJHEe KOJMYECTBO M Macca KOKOHOB TIpH 00paboTke
npenaparoM, YBEJIUYUIIUCh B cpelHeM Ha 15 % 1o CpaBHEHUIO ¢ KOHTPOJIbHOM
rpynmnoil mokasano, uyto 0,025 % pacTBOop MONMMEpPHON NpenapaTuBHOU (HOPMBI
«KynpyMxuT», KOTOpBIH HCHOJIB30BaH MpU OOpaOOTKE TYTOBOIO MIETKONpSIa
COPTOB «Y30€KHCTaH-5» U «Y30EKUCTaH-6» W JIUCTbEB TYTOBHUKA JJISI KOpMA,
OPUBOJUT K YBEIUMYCHHUIO YPOXKAaWHOCTH KOKOHA M JKU3HECIIOCOOHOCTHU
IEJIKOBUYHBIX 4YepBer. Takxke WHCCaeqoBaHuss MNpoBOoAWIM B T. Tepmes
CypxaHaappUHCKOM 00JacTM B TMOJIEBBIX YCJOBHSX CIIEHHUAIU3UPOBAHHOTO
npennpusitust «Inter Silk Proy». O0pabOTKy JTUCTHEB TYTOBHUKA MPOBOAMIN TPU
pasa u CKapMIIMBAJIA TYTOBOMY LIEJIKOMPSY COPTa «MOHOBOJITUH». B pe3ynbrare

36



HaOII0AAEeTCsl YBEJIMYEHUE BBIX0/1a KOKOHOB B cpenHeM Ha 20 % 1o cpaBHEHHUIO ¢
KOHTPOJIEM.

BoisiBiieHO, yTO TIpu 00pabOTKE CEMSIH CEIbCKOXO3SUCTBEHHBIX KYJIBTYP
npenaparoit  «Kynpymxut»  mOposiBIseTCs  CTUMYJHUpPYIOIIash  aKTUBHOCTD,
CIIOCOOCTBYS YBEJIMUEHUIO JJIMHBI MPOPOCTKOB MOJ3EMHONU U HAJ3€MHOM 4acTu U
CITIOCOOCTBYSI MOBBIIICHHUIO YpOXkaltHOCTH Ha 5,1 1/ra, cTeneHu BexoxecTu 10 96,5
%, maccer 1000 mT. 3epeH, U onepexkeHuro 3TajoHa Ha 13,5 r. Takke BBISIBICHO
VIY4IICHHE XO3SMCTBEHHO-IICHHBIX KAa4eCTB IMPOIYKTOB, TIOJYYCHHBIX U3
CEJIbCKOXO03SIMCTBEHHBIX PACTEHUM.

Pexomennmyercss  mcmonp3oBath — mpemapar  «Kympymxwmry B A
MIPEAMOCEBHON O0pabOTKM CEeMSH XJONMYAaTHWKA W TIIeHUIBL. Jloka3aHo, 4TO
npenapar  «Kymnpymxut» momaBiaseT poOCT W pasBUTHE  BO30OyaHTENeH
(UTOTATOTEHHBIX MHKPOOPTAHW3MOB, BBI3BIBAIOIINX KOPHEBYIO THIIb, W €TO
Ouoyoruyeckas akTUBHOCTh cocrtaBiger 89,9. OmpeneneHo, 4Tto mpemapar
«Kynpymxut» B KauecTBe (GYHTHIMAA W HEPUTOTOKCUYHOTO MPOTPABUTEIS
otrHocutcas kK |V Kkimaccy, 4YTo TMO3BOJIIET PEKOMOHJIOBATH €ro  Juis
MIMPOKOMACIITAOHOTO PUMEHEHHUS.

3AK/IIOYEHUE

B pesynbTare nDpOBENEHHBIX HCCIEAOBAHMN 10 AUCCEPTALMUA JOKTOpa
¢dunocopun (PhD) Ha TEMY «Texnonorus MOJIyYeHUS
NOJMMEPMETAJIOKOMIUIEKCOB XHMTO3aHA € MOHAMM MeAW» IPEIOCTaBICHbBI
CJIEIYIOLIME BBIBOJBI:

1. Co3gana npUHIMOMAIbHAS TEXHOJOTMYECKass cxema JJsi IpPOU3BOJCTBA
MOJIMMEPMETAJUIOKOMIUIEKCOB ~ XMTO3aHAa C€ HMOHAMU MEAM U TOJIUMEPHOU
npernapatuBHoi  gopmbl  «Kympymxut» u  pa3paboTaHa TEXHOJOTHS HX
npousBojacTBa. Ha NMUIOTHON yCTaHOBKE MOKAa3aHAa BO3MOXHOCTb IPOW3BOJICTBA
IIMK Ha ocHOBE XMTO3aHa M MOHOB ME€IW C BBIXOAOM 10 88 % JUIsl MOJIEBBIX
IPUMEHEHUS.

2. Pa3zpaboTaHa TEXHOJIOTHS TOJYyUYCHUS TIOTUMEPHON MpenapaTUBHON (HOpPMBI
«KynpyMxuT» C HCHOJB30BAHUEM DSKOJOTHYECKH O€30MacHOro mojucaxapusia
MIQL] ¢ noGasnenuem pactBopa I[IMK, mosyueHHOro Ha OCHOBE XHMTO3aHA U
noHOB Menu. [logoOpaHOo TEXHOJIOTHYECKOe O0O0pyJA0BaHUE HEOOXOAMMOE JJist
NPOU3BOJCTBA MOJUMEpHOUM mnpenapaTtuBHOl ¢opmbl «Kynpymxut» u [IMK.
Pazpabotan OanaHc pacxojia SHEPTUU U CHIPbSl U UX PYKOHOMUYECKHE MOKa3aTelu,
HEOOXOAUMbIE JUIsl TPOM3BOJACTBA TMOJMMEPHOM MpenapaTuBHOM  (OpPMBI
«Kynpymxut» u [IMK.

3. N3yueHnsl cocTaB, CTPYKTYpa U (PU3UKO-XUMUYECKUE XapaKTEPUCTUKH,
Ha OCHOBE CO3JaHHBIX TexHojoru mnoaydeHus IIMK nHa ocHOBe xurTo3ana c
MOHAMHM MEOd H TOJUMEpHOW mpemapaTuBHOM  (opmbl  «KympyMxuTy.
OnpeneneHpl ONTHUMAJIBHBIE YCIOBUSA CHHTE3a, TaKW€ KakK, COOTHOLIEHHUE
KOMIIOHEHTOB, pH pacTBopa, CTeneHb [1ealeTUIMPOBaHUS HCXOJHOIO XUTO3aHa
mpu  00pa3oBaHWUU TOJUMEPMETAIUIOKOMILIIEKCOB  XHuTo3aHa. Beixoxg [IMK
coctapisieT 10 85 % npu cooTHOomeHnn koMmoHeHToB X3: Cu 1:1 u mpu pH 6.
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4. IIpn nopme pacxona 20 s/t 0,5 % pacTBOpa monuMepMeETAILIKOMILIEKCA
xurozana -X3+Cu? u sranona mpemapara Pakcun 2,5 % wu3 pacuera 0,7 n/t
ouosiorndeckas 3pPEeKTUBHOCTh pacTBOPA MOJIUMEPMETAITIOKOMILIIEKCOB B OOphOe
C KOPHEBOHM THWIbIO, yBeauuuBaeTcs Ha 3,7 % 1Mo CpaBHEHUIO ¢ OMOJOTUYECKOM
3¢ (PEeKTUBHOCTHIO ITAJJIOHHOT'O BapUAHTA.

5. IIpu npUMeHEHHH MOJIUMEpPMETaIKOMILIeKca xuTo3ana - 0,5 % X3+Cu?
OpOTUB 3a00J€BaHWN TBUIBHOM M TBEPJION TOJOBHM BBISBIEHO, YTO €ro
ouonoruueckas 3¢p(GEeKTUBHOCTh MPOTUB MBUILHOW ToioBHU Bbimie Ha 4,0 %, a
IPOTUB TBEPAOM ronoBHH Ha 3,3 %. Ilpu ucnonbs3oBanuu pacTBopoB X3+Cu?
MOJIMMEPMETAIUIOKOMITIIEKCOB ¢  KoHIeHTpanuend 0,5 % ycTraHOBI€HO, YTO
YpOXaWHOCTH B TIOBTOpAaX OINBITHOTO BapuaHTa Obuta Ha 3,4 - 3,7 11/Ta BHIIIE, YEM Y
KOHTpoJe U Ha 2,0 11/Ta BblllIe, Y4EM B 3TAJIOHHOTO BapHUaHTAa.

6. YuuThiBas BBICOKYIO OHOJOTHYECKYI0 J(P(HEKTUBHOCTH  TOJUMEPHOM
npenapatuBHoi  ¢opmbl  «Kynpymxut», mnomydeHHoro Ha ocHoBe [IMK,
pPEKOMEHIyeM BKIIOYHUTH mpenapar B «Crucok» ['ocxumkomuccun PecnyOmnmku
VY30ekucTaH Jyisi IPOTPABICHUS CEMSIH O3UMOM TIIIEHUIBI ¢ HOpMOil pacxoaa 20,0
J/T IPOTUB 3a00J1€BaHU KOPHEBOM THUIIBIO, TBUILHOM U TBEPJIOM TOJIOBHEH.
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INTRODUCTION (abstract of doctor of philosophy (PhD) thesis)

The aim of research work Development technology of
polymermetallocomplexes with copper ions (Cu?*) on the base of Bombyx mori
chitosan from silk industry waste and development of technology for obtaining the
preparative form of “Cuprumchit” on the basis of the obtained
polymermetallocomplex, as well as determination of physicochemical and
biologically active properties of the obtained biopolymers.

The objects of research work Polymermetallocomplexes based on Bombyx
mori chitosan and copper ions and a preparative polymer form of “Cuprumchit”.

Scientific novelty of the research work is as follows:

for the first time, the optimal conditions for the technology of obtaining
polymer-metal complexes based on Bombyx mori chitosan, obtained from silk
industry waste with copper ions, were determined by varying the pH of the
solution and the ratio of the initial components;

for the first time the physicochemical and biologically active properties of
metal complexes obtained on the basis of Bombyx mori chitosan and copper ions as
a stimulator used in agriculture were determined, the technical and economic
efficiency of the process was studied;

for the first time, a technology for obtaining “Cuprumchit” on the basis of a
metal complex obtained from Bombyx mori chitosan and copper ions was
developed and the optimal parameters of the process were determined,
technological regulations and specifications were created,;

for the first time, the possibilities and effectiveness of the use of the polymer
preparative form “Cuprumchit” in agriculture for the encapsulation of wheat and
cotton seeds were revealed;

Implementation of the research results. Laboratory and technological
regulations for the production of polymer-metal complexes of chitosan Bombyx
mori with copper ions and its polymer preparative form “Cuprumchit” have been
developed, and technical conditions have been developed (Research Institute of
Standardization, Certification and Technical Regulation of the Agency
“Uzstandard” No. 112/0011400, registered on 05.17.2021)

As a result of scientific research, a preparative form of “Cuprumchit” with
biologically active and growth-regulating properties was obtained, which was used
in practice in the Jizzakh and Andijan regions with encapsulating cotton seeds of
the AN-Bayout-R2 variety (from 2018 to 2020). The use of “Cuprumchit” found
an increase in cotton harvests of 5-10% compared to untreated seeds.

The reverse form of the polymer-metal complex of chitosan “Cuprumchit”
was used in the processing of silkworms of the wvarieties “Uzbekistan-57,
“Uzbekistan-6" and their feed (reference from the Association “Uzbekipaksanoat”
No. 4-2 /1500 dated July 30, 2020). As a result, it allowed increasing the vitality
and productivity of the silkworm.

The structure and volume of the thesis. The dissertation consists of
introduction, four chapters, conclusion, list of references and applications. Set out
on 112 pages.
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