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KHWPHULI (noxtopiuk (DSC) nuccepranusicu aHHOTALUSICH)

Juccepranmsi MaB3yCMHHMHI [J0J13ap0JiMru Ba 3apypard. byryHru kyHna
CUHTETHUK IMOJUMEPJIAp KUMECHHHN PUBOKIAHTUPHILTA ATOXUJA YBTHOOP OEpUIMOKIA.
3amoHaBui monuoNeduUHIAp WNUIA0 YMKAPUIIMHUA WIITa TYIIUPUII, aKpUiI
MOHOMEpJapy  WNUIA0  YUKAPUIIHU  pEeXaJalITUPUIIHU  KEHraWThpuml  Ba
MOJIMBUHWIXJIOPU UIIA0 YMKAPUILIHU TAIIKWII THIL, CHHTETHK MOJIUMEpIIap acocuaa
SHTM UMIOPT YPHUHHU OOCYBUM TYPJIHM XHWJI CAHOAT Ba KHMIJIOK XYKaJUTH YYyH 3apyp
IOKOPH TEXHOJIOTUK MaTepuajulapHH OJIMII 3apypatu OwnmaH Oofnuk. bapkapop
PUBOXKJIAHUIII  MAaKCaJJIAPUHHM  aMalira OWIMpUIIAAa XOM  al€HH, XYCYCaH,
YIAEBOAOPOAJIAPHU UYYKYp KailTa HILIAml 3apypUATHHA aMalra OIIUPUII OJu0
OopunaéTrad TaAKUKOTIAPHUHT MyXuM Baszudanapugan Oupu xucoOaaHaau.

XO03Upru KyHaa AyHENa pajuKal MOJIMMEPUSIAHWII Ba KUMEBHU MoIu(uUKaIus
ycyutapunan  ¢oigananu0, OenruigaHraH TY3WIMII Ba MOJIEKYJsip Maccara osra
MaKpOMOJIEKYyJIaJJapHU OJIUII YCYJUIApUHU WIUIa0 YMKHUIIra KapaTwiraH OUp KaTop
MyXUM HWJIMHUM TaAKUKOTIAap oyub OopwiMokaa. YOy mnojJuMepiiapra Yu3uKIH,
TapMOKJIaHTaH Ba (a30BUM Ty3WJIMINra J3ra MaiBaHl, OJIOK, OJOK-TpaaHueHTIH
CONOJIUMEPJIAP KUPAH, ylap SIHTU TypJlard MaxCyJOTJIApHHU, LIy >KyMJIaJlaH, HOKOpHU
AKCIUTyaTallMOH TaBcU(Iiapra sra HaHO TY3WJIMAJM MaTepHAJUIApHU OJIMIIAA Y3UHUHT
aMalMid  KYJUIAHWIMIIMHA HaMOEH JTaau. DyryHrm KyHZa IOKOPHU MOJIEKYJISp
OupuKkMaiap KUMECUIArd MyXuM Baszudanapnan Oupu Oy akpuia MOHOMeEpJapu
acocujia MoJIUMEPIIAPHUHT CUHTE3U Ba yJap acoCHJla HCTUKOOJUTH MaTepHUalljiap UIiao
YUKW XUCOOJaHaTu. AKpWJI MOHOMEPJIAPUHUHT TalBaH/l COTMOJIMMEPJIAHUIIIH,
naiBaHJAaHUII Japakacl Ba camMapaJopiiurd OWJiaH MOJMMEp Ba MalBaHJIaHTaH
MOHOMEp TabuaTu ypracuaaru OOFIMKIMKHU YpHATUII KaOu WYHAIUIIUIap/ia MaKca i
WJIMUHN U3NAHUIIUIAPHU aMajira OIIUPUILl MyXUM Basudanapaad Oupu XucoOmaHaIu.

PecnyOnukaMusia Mmaxaimuii XoMm amménap acocujia UMIOpT YpHUHU OOCYBUM Ba
AKCIOPTra MYJDKaUIaHTaH MaxcysoTiap SpaTUIIHK PUBOXKIAHTUPHUILIA HWIMHMA
W3JIaHUIIUIADHU  OKOpHM  Jlapakaja TallKWil JOTHII XaMmJa MKTHCOAWN  YCHUII
CyphaTJIApUHU CaKJall Ba Maxa/UIMid WNUIa0 YUKApUINHU KYJUuia0-KyBBaTiam OVitnda
KEHI' KaMpOBJIM YOpa-Tai0upiiap aMmaiira OMUPUINO, aKkpuil MOHOMEpJIapu acoCHIaru
MoJIMMEpJIap Ba yjapra acocjaHraH MaxcCyJoTJIap MIIad YuKapuil Oopacuja MyXum
HATWKAJIApra SPUIIMIMOKAA. Y30EKHCTOH PecryOiMKacuHM sHAja PHBOXIIAHTHPHII
Oyinua Xapakarinap® crparerusacuaa MamJIaKaTUMHU3 WIM-(aHUHU PUBOKIAHTHPUII
xamaa (QyHIaMEHTal TaJAKUKOT HaTWKAJTApUHU aMaluérra TaaOWuK KWJIUII Ba
«...MaXQJUIMKA XOMaII€ PEeCypCllapuHi YyKyp KaWTa HIUIAll aCOCHJIa FOKOPHU Kyluum4a
KUUMaTiIu Tal€p MaxcyJoT uuuiad 4Yukapuil...» Basudamapu Oenrwiad Oepuiira.
Maskyp BaszudanapHd amaira OLIMPHIN YYYH aKpWJl MOHOMEPJIAPUHUHI TOMO- Ba
COTIOJTUMEPJIAHUII MEXaHU3MJIAPUHU YPTraHWIIra HYHaNTUPWITaH ymoy >kapaéHHUHT
KOHYHUSITJIaQpU Ba  MAKpOMOJEKYJaJapHUHT  TY3WIMIIMHUA  [IAKJUIAHTUPUIIHU
OOLIKApUII  YyCYyJUIApUHM  aHUKJAIl, NIYHUHTAEK ylap acocujaa y3ura Xoc

1 ¥36ekncron Pecnybmmkacu Ipesmmentunmur 2017 jiunm 7 despammarn 11dD-4947-con  «Y36eknucTon
Pecnybnmukaciu ssHaia pUBOKIIAHTHPHIN OYHHYa XapakaTiiap cTpaTeruscu TyFpucuaay dapMoHu.
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XyCycHsITIIapra sra MaxCyJOTJIapHU spaTHINra KapaTWiraH TaJAKUKOTIApHH amalra
OIIIUPUII MYXUM XUCOOTaHAIH.

V36exucron Pecniybrmmkacu Ilpesupentunmnr 2017 imn 7 despangaru I1dD-
4947-conmn  «Y30eKHCTOH PecrnyGIMKAacHMHH —SIHAjqa PUBOMUIAHTHPUIN — Oyiinua
Xapakatiap crpareruscu Tyrpucugantu ®apmonu, 2017 iwn 29 asryctaaru 11K-3246-
commm «KuM€ caHOaTH  TANMIKWIOTIAPUHHUHT  DKCIOPT-UMIOPT  (aOHUSITHHH
TaKOMWJUTAIITUPHUIN 4Yopa-Taadupnapu tyrpucugant, 2018 #un 25 oktsabpaaru 1K
3983-comm «Y30ekucToH Pecry6nmkacy KUM@ CaHOATHHHM Kajal PUBOIAHTHPHII
yopa-tanoupiapu Tyrpucuiantu Ba 2020 #un 12 aBryctaaru I1K-4805-connu “Kumé
Ba Owojorus WyHanMIUIapuAa Y3IAyKCH3 TabiuM cuatuHu Ba wWiM  (aH
HATWXAJOPIUTUHA OIIMPHUII Yopa-Taaoupiapu Tyrpucuaa’ tu Kapopmapu, IyHUHTICK,
Ma3Kyp (aonustra TeruuuIM OOIIKa MEBEPUH-XYKYKHH XyxoKaTiapaa OenruiiaHraH
Basu(amapHy amMajra OIIMpHUINTa ymidy JuccepTalus TaJIKUKOTH MyaWsH aapaxkana
XU3MaT KUJIaIu.

TaakuKOTHUHT pecny0juKka aH Ba TeXHOJOTHSUIAPH PUBOKJIAHUIIMHUHT
YCTYBOp HyHaquuuiapura mociauru. [uccepramus taakukotiapu PecnyOnuka dan
Ba TexHosorusiap puBoxiIaHTUpUHUHT VIl «KuméBuit TexHonorusmap Ba
HAHOTEXHOJIOTHUSIIAP) YCTYBOP WYHAIUIITUTa MyBO(DHK OaXkapHuiTaH.

Juccepranust 0yu4a XOPHKUNA WIMHI-TAAKUKOTIAAP mapxu. OKCUIIOBYH-
KalTapyBYM WHUIMATOpJAp, paJHalliOH Ba (DOTOKUMEBUHN paTvKall MOJIMMEPIAHUII
xKapaCHJIapu acocujia aKpwi MOHOMEpJIapUAaH CyBJa JpUNIUTaH, HUCOATaH IOKOPHU
MOJIEKYJISIp Maccara sra NoJiuMepJiap, cTaTUCTUk (ruapoduii-ruapodoO) Ba maiiBaH.
(monmumoniepuHIap MIITUPOKHUAA) COMOJMMEpPAp CUHTE3 KWJIMIL, YJIAPHUHT (PU3UK-
KUMEBUU Ba DJIGKTPOH XYCYCHUATIAPUHU VYpraHum xamzaa (Co)moJMMepiapHH
aMaIMETAA KyJUlallra NyHaJITUPWITaH WIMUN U3JIAHULITIAD )KaXOHHUHT €TaKYu UIMUAN
MapKasJiapy Ba OJIMH-TabJIMM Myaccacaliapy, xxymiaaan: Pennsylvania State University
(AKIII), University of Cambridge (Bytok bputanus), University of Alberta (Kanaza),
University of South Australia (Asctpanust), Tianjin University of Science &
Technology (Xwuroii), Technische Universitat Braunschweig (I'epmanus), Tokyo
University of Agriculture and Technology (SAmounust), University of Ulsan (Kopes),
M.B. JlomonocoB Homuparu MockBa npaBmat yHuBepcutetn, [.M. Mennenees
Homugaru Poccust kumé-texnonorusi ynuBepcutetu (Poccus), benapych nmaBnat
VHUBEPCUTCTUHUHT  (QUBUK-KUMEBUNM MyaMMoJiap WIMHUN-TAAKUKOT HMHCTUTYTH
(benopyccus) ToMoHuAaH 0O OOPUIMOKIA.

Axpui (co)noJMMepiapuHid CUHTE3 KWIHII YCYJTIApUHU KYJ1ad, MyXum (Qpu3uK-
KUMEBUN XYCYCUSITIAPHU HAMOEH ATYBYM, 3apyp SKCIUIyaTaIllMOH XyCYCHUSTIapra sra
MaTepUaVIapHU  OJIMINTa OWJ JKaxOHJIa OJu0 OOpWiITraH WIMHN TaaKUKOTIAp
HaTWKacuaa Karop, JKyMiagaH, KyHuJard WIMHAKA HaTWKajgap OJIMHTaH: TacT
Xapopariapia akpuiIaMHJl XOCHIAJapUHUHT MOJMMEPIIaHUII MEXaHU3MH aHUKJIAHTaH
Ba CHUHTE3HUHI y3ura xoc xycycusitiapu ypranwiran (Poccuas @A A.H. HecmsnoB
HOMHUJArd DJIEMEHTOOPTaHWK OWpUKMalap WHCTUTYTH, Poccus), akpuiamuj
MOHOMEPHHHMHT KOHIIGHTPJIAHTaH CYBIM SpUTMAllapy acocHja TMOJHMMEpiIap CUHTE3
KWW KUHeTUKacu ypranuirad (MBaHOBCKUN HOMUJArd KUME-TEXHOJOTHS JaBiaT



YHUBEpPCUTETH, Poccus), YM3WMKJIM aKpWwiI CONOJIUMEPIAPUHUHT TEPMOKHUMEBUI
okcwianuimy ypraumiaran (Szczecin University of Technology, Ilonema), spkuH
pajuKaIIM TOJUMEpJIaHHUIl MEXaHU3MHU acocua KpaxMmajl Ba akpuil MOHOMeEpIIapH
acocuia maiBaH]l COMOJUMEpPJIAp OJIMHTaH, CTPYKTYypa Ba XOCCAJIApPHUHT Oup-Oupura
oormuknuru ypranwirad (Engineering and Technology Institute Groningen (ENTEG),
Hunepnannus), comonumep TapkuOuja Y3WHUHT OHMOJOTHK (PAOJUIMTHHHU CaKJIOBUU
XUTO3aHTa aKpWjl MOHOMEpJAPMHUHT TalBaHJ  COMOJUMEpPJAHUIIA  acocuia
MUKpOoOJIapra Kapiu GpaoJTUru I0KOpU OYiraH noauMepiap cunte3 Kuinunrad (Poccus
®A Oxopu Monekynsp Oupukmanap uHcTHTYyTH, Poccus) Ba (Eastern Academy of
Science & Technology, XuHINUCTOH), TOPUBOP MOIJIANIAPHH €TKAa3WO OepHin ydyH
TanmryBun cudaruga moTeHIHaa OWOTMOOMETIA KYJUIAHWIYBUYM Kpaxmasl acOCHIaru
rugpore/uiap osmHrad (Zhongshan (Sun Yat-sen) University, Xwutoii), Kaaumwuii
EArOPJIMKIIAPHUHT pPECTaBpalusiCl Ba KOHcepBaluscuaa (pouganaHuIl y4yH 3aHKUD
y3aTyBYH areHTiIap UIITUPOKHUIA paaukan TOJTUMEPIIAII OpKau
nonuOytunMetrakpunar onunrad ([lomumepnap kumécu Ba ¢u3MKacH WHCTHUTYTH,
V36exucTon).

JyHéna nonaumep TU3UMIIAPUHUHI Ha3apusICcH Ba amManuétu OVinya KyHujgaru
KaTop YCTYBOp HyHanmumuiapaa TaaKMKOTIap oinb OOpHIMOKIA, )KyMiIalaH, OJIIUHIaH
MabliyM OYJIraH MOHOMEpJap acocuaa OKOpH (PU3UK-KUMEBUH XyCycUSTIIapra Ba
Typiu XWJI Ty3WIHIIra 3ra OyiaraH (CO)IOJUMEpJIApHU CHUHTE3 KHWIWII; SHTH
AKCIIEPUMEHTANl  YCYJUJIapHU KYJad, MOJMMEpPJIapHUHT MOJIEKYJSIp MAacCAacHHH
OOImKapuill UMKOHHUSTIAPUHH WIUIA0 YHKHUIL, Y3Wra Xoc TYy3WIWIIra Jra
COTIOJIMMEPJIAPHU CHUHTE3 KWJIHMII Y4YyH Xap XWJI COIMOJMMEPJIAHUIN YCYJUIapuAaH
doigananuin; OuomapyajaHyBYM KOMIIO3WIIMOH Marepuaiap cudaruga Tabuwuii
noJiucaxapuaiap OWiaH NoJuoyiePUHIAPHUHT OapKapop MOJUMEP KOMIO3UIIUSIIAPUHI
OJIMII YUYyH 3apyp OyiraH koMnatuOunuzaropiap cupatuia UIUIaTUIT MyMKUH OYJran
nonuoneduHIap acocuaa 3apyp XyCyCHSATIapra 3ra COMOJMMEpIapHU OJHUIITHUHT
3aMOHAaBHH ycysutapuHu unad yukuin. ConoJMMepIapHUHT TY3WIUIITN Ounad OOFINK
oynran U3NK-KUMEBUN XYCYCHUSATIAP KOMIUIEKCH Ty(halau ylIapHU Typiid coxaiapia
KYJUTAaHUIIW T€3 CyphaTiap OwiaH KeHraiud 60pMoKa.

MyaMMOHMHIT YPraHWIraHJIUuK AapaKacu. JlyHEHUHT KYTITHHA
MaMJIaKaTiapuaa pagukal TMOJIUMEPIAHUIT PEAKIUsIapy acoCHlla aKpUJIAMUTHUHT
Typiiu Xuji Tabuwarra sra, CyBIa JpUNAIUTAH (CO)MOJIMMEpIApHU CHHTE3 KIJIMII Ba
yJIapHU TYpJu coxXajlapjia Kysuiam OVindya WiMUA WYHaIUIIIApHA PUBOXKIAHTUPHUIITA
L. Andrew Zydney, A. Appel Eric, H. Kaczmarek, H. Xu, V. Pillay, R. Kumar, C.
Lefay, I'.3. Axcenspon, H.P. Ilpokamuyk, B.®. Kypenkos, JI.B. I'angypuna, H.II.
Kpytbko, T.A. Baitbypaos, A.A. Jlunun, A.B. [llu6amos Ba Oup kaTop OOIIKa MIMHIA
MakTabiap Karra Xucca KymraH. JIekWH, akpujiaMUJAHH CYBIM SPUTMAaJlaH aJoXuaa
aKpaTMaraH XoJjja TMoJuMepiam >kapaCHlIapyd Ba CHHTE3JIaHTaH aKpUJIaMHJ
(co)monmuMepnapuHu amManuéTna KyJyall Y4yH 3apyp OYyJiraH MOJIEKYJSp-MacCaBUil
XYCYCUSTIApUHHA OOIIKAPHUIIHUHT caMapalid yCyJutapy uiuiad YuKuiIiMaraH.

AKpua  MOHOMEpJapyd acocHuja KIACCMK Ba  TICEBIOKOHIMA  paJuKal
NOJIMMEPJIAHUI YCYJUIApUHU KYJU1a0, YM3UKIM, OJIOK Ba MaiiBaH[ COMOJMMEpIapHU

CUHTE3 KWIHIL, YJIAPHUHI XOCCAJIAPWHM YPraHWII HATWKACUAA aMaluETaa »KaJaaj
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cypatnapaa ¢orgaranum 6yitmaa K. Matyjaszewski, M. Buback, R. Riccardo, H.-H.
Johannes, H.V. Farmakalidis, Z. Czech, J. Stoulil, M.K. Khallaf, G. Qu, K. Ogino,
Zakir M.O. Rzayev, Xianru He, A.R. Oromiehie, Charles R. Russell, H.M. Seo, M.b.
JlaunnoB, M.IO. 3apemckuii, E.B. UepnuxkoBa, A.A. Tarep, C.H. ®unartos, [I.H.
EmenssinoB, A.B. Tomununa, JLII. Kpyns, A.B. Komun Ba H. Dnp-Caiien, E.A.
bextypos, C.E. Kynaiibeprenos, [.A. MyH Ba 6omikanap TOMOHUJAH WIMHNA-TAAKUKOT
unuiapu oau6d oopunrad. Iy 6unan Oupra, akpusn MOHOMEpJIapy CONOTUMEPIAPUHUHT
TY3WIUIIM Ba XOCCAJAPUHUHT Y3apo OOFIUKIWTUIa OujJ OMp KaTop Macajajapra
AHUKJIMK KUpUTUIIMArad, Oy sca COMOJUMEpPJIApHU aMalija KyJulall UMKOHUATIAPUHU
yerapaanim.

PecnyOnukamuzaa Maskyp WyHanunuiap puBoxura akagemuk C.II. Pammgosa,
akaneMuk M.A. Ackapos, akagemuk A.T. J[anuios, mpod. V.H. MycaeB Ba yJIIapHUHT
uaMui Maktabnapu, myauaraek npod. T.M. bo6oes, mpod. M.I'. Myxamenues, npod.
H.P. Amypos, npod. B.O. Kynumkun, npo¢. A.C. Padukos, k.¢p.1. H.P. Boxunosna,
T.p.1. A.A. ATaxaHoB Ba 0OIIKa oMMIIap Y3 XUCCATAPUHU KYIIIMOKIAIap.

[y Ounan Oup Karopjaa OJAUHIAH OENTWJIAHTaH TY3WIHII Ba (PU3HK-KUMEBHUI
XycycHusiTiapra dra akKpwil [OJuUMEepiapu acocuja YM3WKIM Ba  MailBaH]
COMOJUMEPJIAPHU OJIMII, YJIapHHU IUIEHKAa XOCWJI KWIyBYM Marepuaiap cudartuaa
KYJUTalll, ITyHUHT €K, KOMIIO3UT MaTeprajiap Uluiad YUKAPUIITHUHT y3Ura XOCIUTH Ba
yJIapHU MaTE€pPUATHUHT DJKCIUTyaTalluOH TaBcU(uIapyu OuilaH aJOKaCHMHHU YpHATHUII
Oyiinya WiIMHUI TaIKUKOTJIAp eTapiiv Japaxkaja o0 OopuiMaras.

Juccepranuss MaB3yCHHMHI JUCCePTANUS 0a’KAPUJITaH HMIMHI-TAAKHKOT
MYyacCaCaCHHMHI WIMHH-TAAKUKOT HMUUIapu OwjiaH Ooriumkjauru. Jluccepramus
[Tomumepnap kumécu Ba (UBMKACH HMHCTUTYTH WJIMHA  TaAKUKOT  HIIJIAPH
pexanapunuar OT-®@7-01 “Hanononumep TH3MMIIap, Maxcyc XOcCcCalll MaTepuasuiap
SpaTUIIla KHHETUK )KUXATIap Ba 3JCKTPOH Ty3WwiHIIHUHT poiu” (2017-2020 iii.); 113
2017092222 «AKpWIOHUTPUIHK KOMIUIEKC KaiTa unuiad, akpuia KUCIOTACHHUHT
yn3uKyn (co)nonumepnapuau onumny (2018-2020 i) maB3ynapumaru Jonuxaiapu
noupacuaa OaxxapuiraH.

TagKMKOTHHHI MAaKcaaM paJuKal M[OJUMEPJIAHMII IIAPOUTHUIA  AKPHUI
MOHOMEpJIapM  acocuJia  YM3UMKJIM Ba  MaiiBaHA  TOMO- Ba  CONOJIUMEP
MaKpOMOJICKYJIaJJaApUHY OJIHII OYHHUYa dKCIEpUMEHTaN EHANTYBIAPHU UILIA0 YUKHIII,
MOJICKYJIAP XYCYCUSATIAPHH TapTUOra COJUITHUHT camapalid BOCUTAJapHU SIPATHII,
IIYHUHTAGK CHUHTE3 KWIMHTaH TOJUMEPJApHUHT JKCIUTyaTallMOH TaBcU]IIapuHU
oenruna® OepyBuM (GUBMK-KUMEBUN Ba CTPYKTYpaBUM XYCYCHSTIAPUHU YpraHuil
Xamja yJIapHH amalija KyJulal CoOXalapuHu Oelruiamiaan noopar.

TaagkuKoTHUHT Bazudasapu:

“Navoiyazot” AX na unuiad yukapuiraH MOHOMEP SPUTMACHHU XOM allé
cuaruna Kymiab, CyBIM SpUTMaJa aKPWIAMUIHUHT  OKCHJIOBYH-KalTapyBuu
WHUIIAATOpJIAp MIITUPOKUIA PAIUKa MOJUMEPIaHUI KapaCHUHHU YPraHUIll, CyBIaru
APYBUAHJIMTUHU IOKOPU Japa)kajla cakJiaraH MOJMMEPHHUHT MOJICKYJISIp MacCacuHU
OLLIUPUII YCYJIAPUHU aHUKJIALLL;



pajukal TOMUMEpPJAHUII yCyIu OWiaH akpuil KHCIOTaHUHT CTAaTUCTHK
TY3WIHILUIA COTOJIMMEPJIAPUHA CHHTE3 KWW KOHYHHMSTIAPUHU TaIKUK KHJIAII
OopKaju OepuiiraH Tapkub Ba Xoccara 3ra COnoJuMepIapHHu OJUII;

KyHUMOJIEKYJISIp MOJIMATUIICHTA aKPWJI KUCJIOTAaHU MaiBaH] COMOIUMEPIIAIIHUHT
CTPYKTypaBUHl ¥y3uUra XOCIHUKIAPDUHU TaJKUK KWIHII Ba VYIAPHUHT TOJUMED
KOMITO3UITUSICHAA KpaxMall OuiiaH KUMEBUH Y3apo TAbCUPUHU YPHATHUII,

CUHTE3 KWIMHIaH COMOJIMMEPIAPHUAHT TY3WIHIINTA OOFJIMK XOCCATapUHU TaAKUK
KWW OWJiaH COMOJIMMEPJIApPHUHT TEPMOOKCHJIAHUIN JECTPYKUHUS >Kapa€Hiapura
aKpui KHUCIIOTa COMOJUMEPIAPUHUHT TY3WIHII XYCYCUSTIAPUHUHT TabCUPUHU
aHUKJIaW,

CUHTE3JIaHTaH TOMO- Ba COMNOJMMEPJIAPHU CYBAAa JPUWIWraH HOMOHIIHU
dnokynaHTIap cudarua, apXeolOoTUK OOBEKTIAPHU pPECTaBpallUsCh yUyH MOJUMED
SpUTMANIAPU Ba TOJMATUJIICH AaCOCHUJArd KOMIIO3UIIMOH MaTepuayiap y4dyH
KoMnaTuomIn3aropaap cudaruia amanaa KyJian HyinapuHy Oenruiali;

aKpUJI MOHOMEpJIAPU aCOCHJIA YM3HMKIM Ba TAPMOKJIAHTAH TY3WJIMILLIM TOMO- Ba
COTIOJIMMEPJIAaPHU OJIUII OyHrYa TEXHOJOIMK CXeMa Ba Jlaboparopus perlaMeHTHHU
ANUIA0 YAKHUIILI.

TagKMKOTHHUHI O00bEeKTH Aakpuwil KUCJIOTAa, METWIAKpUIIAT, aKpuiIaMum,
KyHHMOJICKYJISIp TONMATHIIEH, Bombyx Mori xuto3anu, MIyHHHTACK, yjaap acOCHIaru
TYpJIU XU Ty3WIHUIILIA TOMO- Ba COTIOJIUMEpIIapaaH uoopar.

TagKMKOTHUHT MpeaMeTH OUp KaTop aKpri MOHOMEPJIAPUHUHT paJiuKai OuHap
Ba maiiBaHj (CO)NOJIMMEpPJIAHUII MEXaHW3MIIAPHHU YPTaHUII, YIAPHUHT CTPYKTYpacH
Ba TY3WIMII XycycusaTiapura (pU3uMk-KMMEBUN XOccajapu XamJa amanériaa Kyyulam
MMKOHUSITIIApUHU TaIKUK STHUIIIAH HOOparT.

TaakuKOTHUHT ycyJuiapu. TagkuKoTIapaa TUTPIAIL, BUCKO3UMETPHS, SJIEMEHT
ananu3u, MK-®Oypee Ba Yb- crniekTpocKonusi, TeJl CUHIIUPYBYAHIUK XpoMaTorpadus
(I'CX), pentren ctpykrypaBuii Ttaxjwi, auddepenunan tepmuk Taxaun (UATT),
mubdepennman ckanupiaopun kosopumerpus (ACK), mukpockonuk ycymiap (atom
KywiaHunuid Mukpockonuss (AKM) Ba onTHK MHKPOCKONMs) Ba Oomika (DU3HK-
KMMEBUIM Ba MEXAHUK TAJKUKOT yCyJIapuaaH (poranaHuIraH.

TagKUKOTHUHT MJIMHUI SIHTUJIMIY Kyiuaaruiapaad noopar:

CyBIM DJpUTMaJla  OKCHJIOBYH-KAWTAPYyBUM  WHUIMATOpPIAD  IIApOUTHIA
MOJIMAKPWIAMUIHA ~ CHUHTE3  KWIWII  KOHYHUATIApW  aHWKjIaHrad.  CuHTe3
HIAPOUTIAPUHUHT TOJUAKPUIAMUAHUHT MOJIEKYJISIP-MacCaBUil XyCycHsITJIapyu OujiaH
¥3apo OOFJIMKJIUTY YpHATUIITaH;

uik O6op "Navoiyazot" AX nma wnuiad 4YuKapuiraH MOHOMEDP SPUTMACHHH
xomamé cudatuaa Kymuiad, aKkprIaMUIHUHT TTOJTUMEPIIAHUII KapaHU Ba MOJICKYJISP
maccacura Bombyx Mori XuTo3aHWHM KYIIWII OPKAJIM caMapaid TabCUp KWIUIIH
MYMKHHIIUTH KypcaTHirad, 0y 3ca F0KOpH MOJIEKYJISIp, CyB/ia SpyBYaH MOJMAKPUIIAMU/T
CUHTE3U YCYJUIAPUHH UIIA0 YUKHII UCTUKOOIIapuHU 0unb Oepau;

aKpWJI KUCJIOTAHUHT TYPJIM TY3WIHIIIATH COIMOJIMMEPJApH CHUHTE3WHUHT Y3uTa
Xoc Xycycustiaapu kypcaTwirad. CHHTE3HMHI Y3ura XOCJIHMIM akpuil KHUCIIOTa
MOJICKyJaJlapi  Opacujia BOJOPOJ OOFJApHUHT XOCWa Oynumum  Oynub, Oy

MCTWJIAKPWJIAT Ba aKPHJI KUCJIOTA aCOCHIAaru CTATUCTUK COIIOJIMMCPJIAPHUHIT CUHTC3UT'a
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Ba CONOJIMMEPJIAPHUHT X0CCajJapura XxamM TabCUp ITaJIH;

WiIK OOp pagukanl WHUIUUPIAHWIN IIAPOWTHAA aAKPWUJI  KUCIOTAHWHT
Kyliumonekynsap mnonudtuieHra Grafgting from ycynum OuinaH TUKWJHMIIKA OpKaIH
nalBaHJl COMOJUMEpJAp CHUHTE3 KWiuMHTraH. OJMHraH HaTWXKajlap MalBaHIJIaHUII
camMapaJIopJIury eTapiuda IoKopu OYiaran Oepuiirad TapKuOIM COMOJIMMEPIapHU OJIUIIT
MMKOHUHU Oepajy;

WIK O0p MOMMATUIICHIN KOMIIO3UIMUIapAa KpaxmMall MaKpoMoOJIeKyanapy Ounan
aKpUJI KUCJI0Ta OYFUHIIAPUHUHT 3P0 TabCUPJIAIIUII KOOWIUSITH aHUKJIaHTaH;

aKpUJI KUCJIOTA COMOJMMEPIApPUHHUHT TY3WIHIIH Ba TEPMUK XYCYCUSTIApU Xama
yJiap acoCUAaru KOMIO3UIMSIIAPHUAT ¥3ap0 OOFTUKINIY aHUKIaHTaH.

TaaKMKOTHUHT aMaJIMii HATUKAJAPH Kyiuaaruiaapaan noopar:

"Navoiyazot" AX na wmia® yukapuiraH MOHOMEPHHHI CYBJIM SPHTMACHIaH
doitnananu0, cyBla IOKOpU Japakajga 3PYBUAHIMKHU CAKJIOBYM IOKOPH MOJIEKYJIISIP
Maccaliy NOoJMaKpUiIaMuJl OJJMITHUHT caMapaiy yCyJIu UIILIa0 YHKUITaH;

cuHTe3 KwimHrad noiuakpuiaamup "Qizilqum fosforit kompleksi" MYXK na
caHOaT OKaBa CyBJIapMHHU MEXaHUK apajialiMaiapjaH To3ajlaliga HOMOHIH (PIOKYIISTHT
cudatuaa KylaHuiraH,

METUJIAKpUJIaT Ba aKpUJI KUCIOTAHUHI CTATHCTHK COIOJIMMEPIIAPU apXEOJOTHUK
00OEKTIapHU pecTaBpalusl aMalueéThaa KyJulall Y4yH 3apyp Oyiaran Oapuya acocuid
ME30HJIapra >aBoO OepranHjurd OouC, COMOJMMEpPJapHH TapKuOWra kapad, yJapHU
Typiiu TabuaTrra sra OOBEKTIApPHU pEecTaBpalus aMaauéTuaa KyJlalm MyMKUH Ba
COMOJUMEPIIAP SPYBUAHIIUTUHU CaKJIaraHjiuru Oouc, 3apyp BakTga OOBEKTIAH OCOH
WYKOTHIII MyMKUH;

KMIID Ba AK kucnoTra acocuja CHHTE3 KWJWMHIAH MalBaH]l COINMOJHUMEpPJIapHU
Kpaxmajd  Ba  TOJMATWIEH  acoCHJard  KOMIO3UIMSJIAPHU  OJUIN  YYYyH
KoMnaTuOunu3zarop cudaruaa, IMYHUHTACK, KypyM TYJIIUPUIATaH MOJUITUIICH
KOMMO3ULUSUTADUHUHT TEPMHUK OapKapOPJIUTHHU OIIMPHUINIA KYJUIAll UMKOHUSITIApU
ANUIA0 YNKUJITaH.

TaagKMKOT HATHXKAJIAPUHUHT WIHOHYWIMJIMIU WIIJA aKPUJI MOHOMEPJIAPUHUHT
(co)monuMepITapuHi CHUHTE3 KWJIMII Ba (PU3UK-KMMEBHH XYCYCHUATIAPUHHU YpPTraHHII
Oyiinya HaTWXKaJlapy 3aMOHABUI HKCIIEPUMEHTA Ba Hazapui (KBaHT KUMEBHI XHCOO-
KATOOMap) ycyiutapaan ¢oimanaHuIraniuri, NIYHUHTACK, IUCCEpTaIusl WIIMAHUHT
XyJocaliapu IOKOPH MOJICKYJsip OupukManap KUMECHHUHT acOCUN KOWJalapura
MOCJIUTH OWJIaH W30XJIaHAIH.

TagKuKOT HATHKAJIAPUHUHT WIMHUI Ba aMaJIiMid aXxaMHUsITH.

TagKUKOT HATWXKAJIAPUHUHT WIMUKA  aXaMUSITH yprada Xapopariapia,
OKCUJIJIOBYM - KaWTapyBYM WHUIIMATOPJIAP HINTUPOKHUJIA, CYBJIM JIpUTMaZa pagukal
MOJIMMEPJIAHUII peaKIUsiIapy acoCuJa OJIMHTaH MOJMAKPWIAMHUIHUHT CUHTE3U Ba
MOJICKYJIIP-MACCaBUI XYCYCUSATIAPUTra XUTO3AaHHUHT TAbCUPUHH aHUKJIAIIIaH UOopar.
OnuHran HamyHanap IOKOPU MOJIEKYJISp MOJUAKpUIaMUA, METHIAKPUIIAT OUJIaH aKpuil
KHCJIOTAHUHT CTaTUCTHK COIMOJMMEPJIapy Ba KyHUMOJICKYJISApP TMOJHAITHIICHTA aKpUJl
KHUCJIOTAaHU TUKWINIIK OPKAJIM TalBaHIJAHTaH COTOJUMEPJIAPHU OJIHIN YCYJIAPUHU
UII1a0 YUKUILITa UMKOH Oepau. bepuiiran Ty3uiuiira sra MakpoMoJIeKyJadapHHU OJUII
MakKcaauaa  MOJMMEPJIAHUIN  JKapa€HJIApUHUHI  MEXaHU3MJIapu Ba  yJapHU
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OOIIKAPUIITHUHT caMmapainu EHmamryBiaapu ypHaTwiau. ConoJuMepIapHUHT TY3WINIIIH,
HCCUKJIMK XapaKaTH XyCyCHSATIAPUHUHT TAIKUKH, COTIOTUMEPIAPHUHT (PU3HK-KUMEBUI
XyCycusiTIapura TabCUp OJTYBUM MOJIEKyJajJapapo TabCUpJiap MAaBXKYIJIUTUHU
aHUKJIAIra Ba CHUHTE3 KWIMHITAH CONOJIMMEpJapliaH (poWganaHuIl XyCYCHSTIApU
XamJia yJaapra acocjaHraH KOMIO3HIMIAPHHA aHUKJIAIIra UMKOH Oep/u.

TaaKkuKOT HaATHOXKAJIADUHUHT aMalluii axaMHUsITH aKpuwi MOHOMEpJapH acocuaa
CUHTE3JIJaHraH Mypakka® TU3MMIIAPDHU aMalia KYJUIAIIHUHT Yy3ura Xoc HYIIapuHU
Kypcatu6d Oepurnan noopar. «Navoiyazoty AX ga unmad unkapuaraH MOHOMEPHUHT
CYyBIM OdpUTMacuiaH ¢oinanannd, YM3HKIM TY3WIMIIM Ba IOKOPU MOJIEKYJISIp
MOJIEKYJIIp Maccajld HOMOHJIU MOJTUAKPUIAMUJT CHHTE3 KWJIMHIY, Y UIILIA0 YMKApPUITaH
aHajoruAad QGapkiu Yaapok, CyBlla IOKOPU SPYBUAHJIMKHHM cakiad KoJIaJu Ba OKaBa
CYBJIapHU ToO3aJlalll y4yH (QUIOKYJSHT cudatuaa MyBadPakuaTid CUHOBIAH YTTraH.
Metunakpwiar Ba akpuil KHUCJIOTa COMOJIUMEPIApPUHUHT TapKUOWHM Y3rapTUpuo,
apXeoJIOoTMK OOBEKTIIApHU pecTaBpals aManuéTuja KyJulanl y4yH 3apyp OyiraH,
Oapua acocuil Me30HJapra »xaBoO OepaauraH KeHr Kyjaamiau Truapodui-ruapodod
XycycusiTiaapra sra marepuamiap oduHau. KyWHMOJekyssip NOJIMATUIIEH Ba aKpuil
KUCIIOTAHUHT  OJIMHTAH  SHTM  TaWBaHJ  COMOJUMEpPJIapH  MOJHOJEHUHIIN
KOMIMO3ULMSUIap/ia KOMIATHOWIM3aTop cudaruaa amanajga KyJulall UCTUKOOJIapura
sra OuomapyajaHyBYM MaTe€pUAUIApHU  OJUII Y4yH MYyXHM Kpaxmal Ba
MOJIMATUIICHHUHT camMapaliy apaJlallluIIMHI OCOHIAIITUPaaAn. ByHIaH Tankapu, TEXHUK
yraepol OujiaH MOJMATUIICHIN KOMITO3ULIMS TapKUOWra Kymumua cudaTuaa naiiBaH[
conoauMepaan (oNJaNaHUIl TMOJUATWICHAAH KyBYp MAaxCyJOTJIApUHUA HILIA0
YUKAPUII y4YyH MYXuUM OViaran KypyM OWIaH TYJIAUPUITAH KOMITO3HUIIMSUIAPHUHT
TEPMUK OapPKAPOPJIUTHHUHT OIIUIIUTa Ep/iaM OepUIlI aHUKJIAHH.

TagkMKOT HATHKAJIAPDUHUHT KOPUIl KWIMHUIIH. AKPWI MOHOMEpJapU
acocua romMo- Ba CONOJIMMEpJap CHHTE3M: XOccajapd Ba KYJUIAHWIUIIM Oyinya
OJIMHTaH WJIMHUI HaTWXajgap acocua:

KyHUMOJIEKYJIAp MOJUATHIICHTa aKpHJI KUCIOTaHU THUKUJIUIIN aCOCHIA OJIMHTaH
naBaHJl COMOJUMEpIIAp, TEXHUK Yriepoi OuilaH TYJAUPUIITaH CYNEepKOHLEHTpaTIap
omum yuyH “Shurtan gaz kimyo majmuasi” MUK na amanuérra >KOpHi STHITaH
(“Shurtan gaz kimyo majmuasi” MUK wauar 2021 #un 26 anpengaru 030/2167-con
MabJiyMoTHOMacH). Hatmwkama “Shurtan gaz kimyo majmuasi” MUYX HUHT TeXHHK
YIAEPOIN TOoMUATWICH kommnosuimsiiapura 5-10% wmuknopna KMIID:AK maiiBann
cononumepuHUHT Kymuaumm ['OCT 18599 6yitnua cynepkoHIIEHTpATiap TEPMHUK
OapkapopsuruHu 4-6 naKukara OmydpuIll UIMKOHUHU Oepray;

“Navoiyazot” AXK na unurab ynkapuiral aKkprIaMHIHUHT CYBIIH dPHUTMACHIaH
CUHTE3 KWIMHIaH cyBia spmnyBuaH noiuakpuiamupa “Qizilqum fosforit kompleksi”
MYX na dochopur koHueHTpaTH HIUIA0 YMKAPHII IEXMHUHT FOBUILI OYIMMHU
TEXHOJIOTMK KyWKacH YHMKWUHAM CYBIApUHU To3ajamiga (QoKylIsHT cudaruga
doiigananunran (“O zkimyosanoat” AX auar 2021 #wmn 25 maiigarn Ne23-3-1918-con
MabllyMOTHOMacu). HaTwkana CcHUHTE3 KWIMHTAaH IOKOPM MOJEKYJSIp Maccalu
MOJIMAKPHIIAMHU]T ACOCHJIAa CyBJa 3pyBYaH, UMIIOPT YPHUHU OOCYBYH (DIOKYJISHT OJIUII
TEXHOJIOTUSICUHU Ce3UJIapiiu Aapa)kaja coAJaNallTUPUI UMKOHUHYU OepraH;
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paguKan TOJHMMEPJIAHUII peaklUusiapd acocuja CHUHTE3 KWIMHIMAH aKpuil
MOHOMEPJAPUHUHT  (CO)MOJIUMEP  HPUTMAJAPUHUHT  XOccajdapy  TaJKUKOT
HaTwkanapugad A-4-13 pakamiu “OJIeKTPOCHMHHUHT ycynujaa GuOporH, XUTO3aH Ba
AKPUJIOHUTPUJI COMNOJIMMEPU AaCOCHJIa HAHOTOJAIM HOTYKMMa MaTepuauiap OJMII
TEXHOJIOTHSICUHU HWIIIA0 YHUKUI® MaB3yCHIArW aMalluid JIOMMXAchJa OKCHIJIOBUH-
KaTapyBUM WHUIMATOpPJAP MINTUPOKUIA aKpUJI MOHOMEpJapu acocuja CHHTE3
KWIMHTaH  (CO)MOJIUMEPJIAPHUHT  MOJIEKYJISIp-MaccaBuil ~ TaBCcU(JIapuHM  Ba
CYIOJITUPUJITAH SpUTMAJIapuIaru OOFIUKIUTHHM Ypranuuaa doigananunrad (Mup3o
ViyrGek HomMmumard VY3GekuctoH Mwmmmii  yHuBepcTHTetmHMHr 2021 dmn 26
asryctaaru 04/11-4418-con mMabiaymoTHOMacH). Hartwxkana oJuMHraH HaHOTOJANIU
MaTepUAIAPHUHT  MOP(OJIOTUSICUHU  MOJUMEPJIAPHUHT  MOJIEKYJISIp-MacCaBUi
TaBcU(IapUHUA Y3rapTUpPUII OpPKAJIM Ha30paT KWIWIL, HEHTpaln Ba KyWH acociu
MYXHUT/Ja TOJAIU TY3WJIUIINHU CaKJIa0 KOJUIII UMKOHMHHM SIpaTHIIIa Ba CyB OyFiapura
HUcOaTaH COPOITMOH XOCCAIAPUHU TAJAKUK KUJIHIII UIMKOHUHH OepraH.

TaagkuKOT HATHKAJAPUHUHI anpoOamusicn. TagkukoT Hatwkaigapu 20 Ta
xankapo Ba PecnyOivka wiMuii-amManuii aHXyMaHjlapuja Mabpy3a KWJIUHTaH Ba
MYXOKaMaJlaH YTKa3WJITaH.

TagKuKOT HATHKAJAPUHUHT JIBJOH KWIMHHINM. JluccepTranus MaB3ycH
oyiinua 30 Ta WIMHI HILIap YON STWITAH, IIyJlapiaH V36exucron Pecny6nukacu
Onuii atrecTanysi KOMHUCCHUSACUHUHI JIOKTOPJUK JUCCEpTALMsIApU aCOCUWA WIMHUUN
HaTIDKAJIApUHU YOI ATUII TaBCUS ATWITaH wWiIMUK Hampiapuaa 10 Ta Maxona,
KymianaH, / Tacu PecryOnrka Ba 3 Tacu XOpvKui xKypHasuiap/a Hallp dTHITaH.

JuccepranMsiHUHT TY3WJIMIIM Ba Xaxkmu. [{ucceprarus xkupwuii, Gemra 600,
xyJioca, dolnananuiral agaduérinap pyuxatu Ba wioBanapjaaH uoopart. Jucceprarus
xaxmu 184 OeTHHM TalIKHII DTagu.

JIMCCEPTALIUSIHUHI ACOCUM MA3MYHH

Kupumn kucmuga npuccepranus TAaAKUKOTHHHHT JOJ3apOMTH Ba 3apypatu
acoclianu0, TAaAKMKOTHUHI Makcaau, Basudaiapu xamaa OOBEKTH Ba MpeIMETIapH
taBcudanrad, PecnyOnuka ¢daH Ba TEXHOJOTHSJIApU PHUBOXKIAHUIIMHUHT YCTYBOD
WYHAUIMIUIAPUTA MOCJIUTY KypCaTWJITaH, TaJAKUKOTHUHI WIMHUN SHTUJIMTH Ba aMaJIMi
HaTWKanapu 0a€H KWJIMHTAH, OJIMHTaH HATWOKAJAPHUHT WMWK Ba aMajlil axaMHsITH
oun® OepwiraH, TAAKUKOT HATHXKAIAPWHU aMajauETra >KOpUW HTHUII, HAIIp STUJITaH
UIIUTap Ba JUCCEPTANMS TY3WININ OYHNYa MabIyMOTJIAp KEITUPUIITAH.

JuccepTalvsiHUHT “AKPHJI MOHOMEPJIAPUHMHI IPUTMAAA MOJUMEPJIAHUIIN
HoMIIM OupuHYM 600uma akpuinamua (AA), metmiakpuiat (MA) Ba akpuil KUCIIOTa
(AK) acocupaa Typsid Xl CTPYKTYpajau rOMO- Ba COMOJIMMEPIIAPHU OJIMII MyaMMOJIapy
KYpUO YMKUIITaH.

AKPWIAMUIHMHI 3PUTMAJA MOJTUMEPJIAHUIIH. V36exucronna “Navoiyazot”
AX TomMOHHMITAH aMMHUAaKIM Yycyiga MoHoMep KoHueHTpamusicu 10-12% Oynran
aKpWJIAMUATHUHT CYBJIM SPUTMACH HIIITA0 YUKAPHUIAIH, Y aCOCHIAa HOMOHIH (PIIOKYJISTHT
onuHaau. bupok, Oy GOKyIsHT cyBaa €MOH SpyBYaHJIMTH OuiaH OOFIMK OYyiraH
MyxXuM Kamuuiukiapra sra. lly wmyHoca®ar OwiaH, TaAKUKOTIAp CyBAA SIXIIH
SpYBUAHJIUTH OujaH TaBcu(dIaHAIUraH, HOMOHIU (QuokynsHTIAap cudaruia
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doiinananuir MyMKUH OYyiraH, 4YyKyp KOHBEpCHs Japakacura Kajgap HOKOpU
Mosekysip Maccanu  (MM) nonumakpuinamug  (ITAA) cuHTe3ura KapaTwiraHn
AKCIIEpUMEHTAN EHAANTYBIAPHH UIILIA0 YUKHINTA HYHAITUPUITaH.

[Monumepnap cuHTe3u cyBiu dputMmana kaiauii nepcynbdar (KIIC) - matpuit
nupocynsputr (HIIC) oxcuanmoBun-KaWTapyBud HWHHUIMATOPIAPU  HUIITHPOKHUIA,
apaJlalTUpruy OWjiaH JKUXO03JaHTaH Koj0aaa, pajukal MeXaHu3M Oyiuda amanra
ommpungy. 1y 6unan 6upra, KIIC mHUDMATOpHHMHT KoHIEHTpanmscu- 1,010 -
1,0x10"* mons/n, HIIC uaunmaropunuar koHueHtpamusacu- 1,010 - 2,0x107° mons/a
opanuruaa onuHau. CuHTe3 20-40°C xapopar opainuruga amaiara omupuiaad. CuHres
BAKTUJA PEaKUUMOH apajaliMaHUHI KHHEMAaTUK KOBYIIKOKIMrd BIDK-2 mmuma
KaNWUISPJIA BUCKO3UMETPH EpAaMuIa YirdaHau. XO0CWI OYIrad moJuMepiap rekcanaa
KauTa YyKTUPUIIIH.

Peaknmon apajiamiMa KOBYIIKOKJIMITMHUHT TYpJIM XWJI CHHTE3 LIapOUTIApHIa
CUHTE3 BaKTUIa OOFIMKINIY Ypranwian. CUHTE3HUHT AacT/Ia0Ku OOCKUYUIA PEAKIMOH
apaJlallMaHUHT KOBYIIKOKJIMIYA KHUCMaH OpTaau. bUpok, MabiayM Aapakaaa MoJuMeEp
XOCWJI OYNraHjaH CYHI, pPEaKIHOH apajaliMaHUHI KOBYIIKOKJIWUTH Treiab-3(pdexT
TabCUpU Ty(dalau KeCKHMH OpTHUILM Ky3aTtuinaau. byHuHr Hatmwxkacuma I[IAA
SPYBUAHJUTMHU CaKJIad KOJMII MYXUM axaMmusTra sra. Bupok, NoJuMepiaHull
peakuusicu 40°C Ba yH/1aH IOKOPH XapopaTaa oiub Oopuiiraia CUHTe3 OollIaHTaHJaH
15 nakuka yTrad, y4 yiauamiy CTpyKTypa XOCHII OYIIMIIN Ky3aTHIIIH.

1-pacmpa cyBam myxutaaru cyrontupuirad I[TAA spuTMacu XapaKTepUCTHUK
(TaBcU(Uil) KOBYIIKOKJIUTMHUHI CHHTE3 XapopaTtura OOFIMKJINIU KEITUPHWIITaH.
Cunres xapoparu 20 nan 30°C raga xyTapuiumu Gunad [1] HUHT KuiiMaTH OUpMyHYa
opraau. Xapopatauar 35°C raua kyTapuiMmy 5ca XapaKTEPUCTUK KOBYIMIKOKIMKHUHT
nacaiimmmra oau0 kenaau. ONMHraH —TOJUMEPJIAPHUHT  MOJIEKYJISp-MaccaBHid
XYCYCHUSTIIADHHN aHUKJIAII YIYH T'eJl CHHIAUpyBYaHauk xpomarorpadus (I'CX) ycynu
ownan KIIC Ba HIIC HUHT TypyiM KOHIEHTpaLMsUIapU Ba TYpJIu XapopaTiap/ia CUHTE3

KuiauHran [TAA namyHanapu ypranuiiu.

55 -
nl
5_

1-pacm. Peakumon macca
'_/P/_—\ IPHUTMACH XaPAKTEPUCTHK
KOBYIIKOKJIUTHHUHT [1] (121/T)
2| ) WHULIHUPJIOBYH TUZUMHHUHT TYPJIH XHJI

. KOHIIEHTPAIUSUIAPUAa CHHTE3 BAKTHTA

i dorsukanru: KIIC-HIIC=1-10%/2-10
25 1 /\ moub/a (1), 2,5:10%/3-10°° moan/a (2), 5:10°
2t 4 4/5,0-10"° moan/a (3), 1,0-103/2,0-10*
15 : : : ! : MOJIb/J (4). DpUTYBYH- CYB,
15 20 15 30 35 0 [M]=1,5 MOJIB/T.

45 +
4_
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2-pacm. FOKopu Mostekyasp ppakuusiIapHUHT KaM (a) Ba I0KOpH (0) TapKkud.au
ITAA namyHajsapuHUHT XpomaTtorpammasapu. Cunre3 mapoutn: a- [IICK] =
1x10"* moaw/a, [IICH] = 2x10° moas/a, T = 20°C;

0- [IICK] = 1x10"* moan/a1, [IICH] = 2x10° moas/a, T = 35°C.

OpakusIapHUHT MacCaBUW YIYIIMHUA TaxJIWI KWJIUII TIYHH KYpCATIUKH,
cunre3 xapoparu 20°C raua macaiiraHna TH3MMIA KyWHUMOJEKYJIAp (paKLUsIapHUHT
macca ynymu opramd. Akcunua, xapopar 30-35°C Oynramma Kyilm MoJEKymsp
bpakuussHUHT Macca yiyu kuauk (1->kajasan) Oynanu.

1 - sxkaaBaj
Typsn mapoutiapaa cuarednanran [IAA namyHasapu MoJeKyJIsSIp
MaCCAJIAPUHMHI Y3rapHuIuu

Ne | T,°C | M, x10° Mw Mhn FOkopu monekynsip | FOkopu monexkymsip
x10®° | x10° | ppakumsHuHT Macca | (pakuus yuyH
YITYIIN Muw/Mn

KIIC=1x10"* momns/n, HIIC=2x10" Moub/m1

1 20 4,0 4,5 3,5 45 1,3

2 25 4,5 59 3,5 20 1,7

3 30 4,0 4,6 3,5 85 1,3

4 35 4,5 5,6 3,8 90 1,5
KIIC=5x10" momns/n, HIIC=5%10" mMonb/1

5 20 4,0 5,3 3,1 25 1,7

6 25 3,5 5,3 2,1 60 2,5

7 30 3,5 4,3 2,9 60 2,2

8 35 3,2 4,8 2,2 87 1,5

1-xanBanga KypcaTuiaraH HaTUXKajaap TaXJIWiau KyWHJIarujiapHu KypcaTaju:

1. bapua cuHTe3 xapopaTuja WHHUIMHPIOBYM TH3UM KOHIICHTPAIIUSICUHUHT
optuimi MM  HuHr Kamaummra onau0 kemaau. Maskyp XoJjaT, pagukal
MOJIMMEPJIAHUTI pEeaKIUIapy YIYH YIYH YMYMUKIUD.

2.  Wpumuupnosun  TmsuMmHMHT  KIIC:HIIC=  5x107%/5x10°  momb/a
KOHIICHTpaIMsAcuIa Xapopar oprtumu OuiaH MM HUHr OupMyHUa KaMalWIIH
Ky3aTuiaagu 4-3,5-3,5-3,2. bupok, MHULIMUPIIOBUH TU3UMHUHT Kyhu
KOHIICHTPAIUSACHIA XapopaTra OOFIHKINK Ky3aTHIMANIH.

3. Onmatna paaukai IOJUMEPIIaHMII YIYH IMOJUANCIICPCIUK KuiiMatiaapu 1,5 nan
2,2 raya OynMIIM pPEeKOMOMHALMS Ba JUCTIPOINOPIUSIAHUII OWJIaH 103 OepaauraH
apaJiaill y3wIHIIl Ba 3aHXKHUP y3aTUIIUIIHHA KypcaTaju.
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4. VMxku HaMyHaJgaru MNOJUAUCIIEPCIUK KUWMATUHUHT 1,3 Tra TeHr Oymumm,
HXTHUMOJI, OOIIKA (ppaKIMsIapAard MOJUMEpP YIYUIMHH XHCOOra oJMaraHjard acoCHii
IOKOPH MOJIEKYJISIp (ppakuusira OOFIMKINTMHY KypcaTau.

[y 6unan Oupra, [IAA cyBaM spUTMagapvHy UKKA MapTald Hyp CUHUII YCYJIU
Oyiinya TanKUKOTIapu XaM VyTKaswiran OymuO, ymap Ypranunaérran I[IAA
HaMYHaJapUHUHT VyiIyaMd HMJAH MHKPOH Yiodyamuraya OYiaraH TI'MIpOJUHAMHUK
pajuyciii MOJIEKYJISIp MacCaJJapHMHI TMOJMMOJAJ] TaKCUMOTHra »3ra 3KaHJIUTUHU
TaCAUKIa IH.

2 - JKaaBaJ
IMoanakpuwjiaMua CHHTE3W Ba MOJIEKYJISP MaccaBuii XycycusiTJiapu (To3a
akpuaamuaaan oaunran). T=30°C, [AA]=1,5 Moun/a

Ne KIIC, HIIC, [n], M, x10®
MOJIB/TI MOJIB/TT JU1/T

1 1,0x10" 2,0x10" 9,86 5,01
5,0x10" 5.0x10” 8,49 3,99

OnuHran HaTWXajapHU TaKkKociam Makcaauaa to3a AA MoHomepupaH [TAA
HaMyHaJlapu CHHTE3 KWIWHIU. [lonumepiiapHu CUHTE3 KWIMII IIAPOUTH Ba YHUHT
XapaKTEPUCTHK KOBYIIKOKINK KHHMATIapH FOKOPHUIATH 2-KaaBa1a KEITHPUIITaH.

1-pacM Ba 2-xajBaija KEJTHUPWUITAH KUIUMATIApHU TaKKOCJAIl HaTUXajJapu
CUHTE3 IIApOUTHAA TO03a MOHOMeEpAaH cuHre3naHraH I[[AA HuHr [n] Kuiimaru,
“Navoiyazot” AX ToMoHuJaH wuNUIA0 4YWMKApUITaH MOHOMEp apajalliMacHjiaH
cunte3nanrad [TAA ra HucOaTaH aH4a FOKOPH 3KaHJIMTMHU KYpPCaTAH.

bynnman Ttamkapu, ['CX mabpnymoTiiapura Kypa, TO3a aKpWIAMHUAAAH CHHTE3
KWIMHTaH HaMyHajap YHUMOJIall MOJIEKYJISp-MacCaBuil TaKCUMJIAHUIITA 3Ta SKaHJIUTH
anukyanan. Kypununo typubauku, “Navoiyazot” AXK na MoHoMep apasiammMacuiaH
ITAA CHUHTE3MHMHI Yy3Mra XOCIWTW MIYHJAKH, PEaKIMOH apajalmmaza 3aHKup
y3aTyBYM POJIMHU Oa)kapyBuM apajammManap MaBXyIJIuTrd Ty]ailiin peakiusHuHT
MYypaKKaOIaIIHIINATUD.

[lynnait kw6, “Navoiyazot” AXK na wmmald dukapuirad akpUIaMUIHUHT
¥pTaua xapopariapaa, OKCUIJIOBUA-KAaUTApyBUM TU3UM UIITUPOKUA MOJUMEPIAHUILIN
renb-3¢pdextT xocun Oynuinu Ousian Oopaaud Ba y4 Via4amiiM CTPYKTypa XOCHII
oynmaiiau. By cyBaa spyBuaH AA mojauMmepliapuHu YyKyp KOHBEPLMS Japa)kacura
KajJap CUHTE3 KWIWII UMKOHUHM Oepanu. “Navoiyazot” AXK MoHOMepu spuTMacHjiaH
AA HM monuMepnam ydyH >HT MakOyn xapopat 35°C 6Y1u0, yHaa oKopyu MOJEKYIISp
bpakMsSHUHT MaKCHUMaJl Macca YJIylmu Ky3atwiaau. bupok, cuHTe3 KuymHran [TAA
HUHT KaMYWJIMTH YHUHT MM kuaukinura 0ynu0, Oy yHIaH ¢GuokyasHTIap cudaruaa
doiimananum camapagopiauruau  uyerapanaiau. Iy wmyHocabar OunmaH KeWuHTH
tankukotiaap IIAA cuHTe3n nqaBoMuga MM HH OIIMPHUIN HYUIAPUHA UIUIA0 YMKHIITA
KapaTUJIIN.

ABBanTu TaakukoTiIapumuzga AK HUHT XUTO3aH UIITHPOKUIA MOJUMEPJIAHUIII
BaKTHJIa TAOUMI MOJMCAXapUIHUHT XaM MOJMMEPJIAHUI TE3JIMIUra, XaM y4 Yirdamiu
CTPYKTypa XOCWJ OViuI >kapaéHWra Te3JIAlITUPYBUYM TabCUPU OWIaH OOFIUK
MakpoMOJIEKYNIsp >(GQEeKT Ky3aTWITaHIuTd KypcaTWiran »>am’. Maskyp wuiia

2 A6paposa 3.M. CuHTe3 aKpuIIOBO KHMCIOTHI N3 aKpHIOHHTPUIA U cynepabcopOenTa Ha ee ocHose: Jucc. ... PhD. xum.
Hayk. —T.: UX®IT AH PVY3, 2019. — 117 c.
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xuto3aHHUHT IIAA MM ra Tabcup TeKmmpwind. bynunr yayn Y3P ®A ITKOU
TOMOHHJIaH HWIUIA0 YHMKApWITaH WHaK KypTh FymOarum acocumaru Bombyx Mori
xutozanuAa (X3) dborgananmwiau. Yauar MM 110000 Ba mearieTH/UTAHUII Tapa)kach
aca 85% HHM TamIKWI JTaad. 3-KaABaiaa X3 HWINTHPOKHIA TYPJIH IIapouTiIapia
osmHran IIAA HUHI XapakTepUCTHK KOBYIIKOKJIMK KUMMATJIApUHU aHUKJIAII
HaTWXKalapu kentupwiran Oynu6, X3 wumrupokuna onuHrad [IAA  HuHT
XapaKTepUCTHK KOBYIIKOKJIWTY, XYAJAW IIYHAAW mapoutaa X3 KyIIMacJaH CHHTE3
kuimHran IIAA ra xkaparanga anva rokopu. byHman tamkapu, X3 0,2%
KOHIICHTpalysraya KYyIIWITaHJa XapaKTepUCTHK  KOBYIIKOKIMKHUHT  OPTHUILU
Ky3aTwiaau. Dby KOHILEHTpauusaJaH OKOpPHIAa XapaKTePUCTUK KOBYIIKOKIMKHUHT
nacaviumm ky3atunaau. lynra yxmam Hatwxkanap 3ca A.C. PomaHeBuu Ba yHHHT
xaMMyau(Iapy TOMOHUIAH aHUKJIAHTaH,
3- xaaBaj
Peaknmon maccagaru Bombyx Mori X3 koHueHTpalusiCHHUHT OJIMHTaH AA
COIOJIMMEPJIAPUHMHI XaPAKTEPUCTUK KOBYIIKOKAUIUra [n] rascupu. [KIIC]|=
1,0x10* moan/n, [HIIC]=2,0x10" Moab/a

N | X3,% [n], mo/r. X3, % [n], /.
25°C 30°C
1 0 4,85 0 4,98
2 0,05 5,01 0,05 5,35
3 0,1 5,65 0,1 6,88
4 0,15 6,62 0,15 8,51
5 0,2 7,51 0,2 9,91
6 0,25 4,17 0,25 4,51
7 0,3 2,5 0,3 3,46

Oxopuna xentupwiran wyamwmduap ToMmonugan MM 303000 OGynaran,
Poccusina nmnabd ynkapunran X3 kyuraauiarad. X3 kornenTpanusacu 0 gan 0,4% raua
OpTraHja, COMOJIMMEPIAPHUHT XapaKTEPUCTUK KOBYIIKOKIMK KuiimMatu 6,2 maH 7,5
JU/T OLITaHJIUTUHU Ky3aTUII MyMKUH. BU3HUHT TaAKMKOTIapUMM3/a, TYT UIMAK KypTH
rymOarugan onuarad X3 HH 0 - 0,2% KOHIEHTpaIus opaluFuaa KyJjaraHmia,
XapaKTEPUCTUK KOBYIIKOKIMK KUHUMATUHUHT Jedpiad 2 Oapobapraya OpTUILIN
ky3aTuinau (3-xkansan). [y 6uman Oupra AA roMomnoIMMepiaHUIIU OWIaH mapajuies
paBumiga AA HuHTr X3 OWiIaH malBaH] COMOJMMEPJAHUIIM XaM Ky3aTwiaad, OyHU
JacTia0Ky  KOHBEpPLMs Japaxacuaa axparu® osuvHrad conoigumepinapan HK-
CHEKTPOCKONMUK TAAKUKOTIIAP HATHXKACH XaM TaCAUKIIAIM.

X3 HUHT NOJUMEPJIAHHUII Kapa€HHUra TE3NAIITUPYBUM TabCUP KYpCATUILU OUp
KaToOp MOHOMeEpJapHUHI X3 ra manBaHj COMNOJIMMEPJAHMUIINHU YpPraHUIIga Xam
Ky3aTwirad. byHmail Te3mamuin MyBO3aHATIM AWAIU3 YCYJIM OWJIaH TacAMKJIAHTaH
naiBaH]l 3aHKUPHUHT YCHIIl 30HACKa MOHOMEP KOHIIEHTPAUUSICUHUHT JOKaJl OPTUIIN
OWIaH TYIIyHTUpHIanu™.

3 PomaneBnu A.C. u gap. [lpuBuras pagukanbHas (CO)IONTMMEPH3AINS aKPHIAMU/IA M aKPHJIOBON KHCIOTHI HA XUTO3aH.
«CoBpeMeHHbIE TPOOJIEMbl TEOPETHYECKONH M IKCIEPUMEHTAILHON XUMHM». MeXBY30BCKHUil c0. HaydHBIX TpynoB XIV
Bcepoccuiickoii KOH(]. MOJIOABIX YYEHBIX ¢ MEXIyHapoJHbIM ydactueM. Capatos, 2020. 01-31 oktsi6ps. —C. 137-139.

* Hynmpra JI.A. CTpykTypHO-XHMHYECKas MOAM(HKAIMS XUTHHA, XMTO3aHa M XUTHH — IJIIOKAHOBBIX KOMILIEKCOB:
ABTopedepart aucc... 10KT. XuM. Hayk. -Cankr [TerepOypr. 2006. - 39 c.
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Mynnaii  kuaub, aKpWIAMUTHUHT TOJUMEPJAHUIINAA DSPUTMAAa 3aHXKUD
y3aTyBUM AareHTVIAPHUHI  MaBXyMJIUTM OWIaH MypakkaOjamraH IOJIMMOJall
MOJIEKYJISIp-MacCaBUi TaKCUMJIAHUII KyWH MOJIEKYJSIp (PpaKIUSHUHT  Ce3WIapiu
YIIYIIM MaBXyJIMTU OWJIaH Ky3aTWiaau, Kyld Ba FOKOPH MOJIEKYJISip (ppakiusiapHUHT
HUCOATH CHUHTE3 Xapopartura OoOrnuK OYymmO, xapopaT oOpTHINM OwWjiaH IOKOPH
MOJIEKYJISIp (DpaKUUSHUHT OpPTUIIM 103 Oepagu. YMymaH oJiraHia, TYpJId XHJl
apanammManapu Oyiran MypakkaOiamradn TU3uMza To3a AA MOHOMEpHUJAH CHUHTE3
KWIMHTaH mnonuMepHUHr MM ra HucOatan kuuuk MM KuiiManiapu Ky3aTWIau.
Peakimon apanamimMana 03 MUKAOpAAa X3 UIITUPOK ATUIIM OWIAH IOKOPU MOJIEKYIISP
Maccalli TOJIMMEPJIAp OJUII MYMKHHIITHM aHUKIAHIW. By XojaTnaH HOMOHIU
bnokynsHT cudartrma Kymiam MyMKuH Oynran rokopu MM [TAA umnad gyukapumiga
doipananum mymkuH. Iy Ownan Oupra, mabiym Mukigopia X3:AA mnaiiBaHA
COTIOJTUMEPJIAPUHUHT XOCUJT OYJIMIIM MOJUMEP HAMyHAIAPUHUHT SPYBUAHIIUTHUTA XaM
canOuii TabCUp KypcaTManiu.

Huccepranussauar “Moau(puKanMAJIAHTAH KYyHHUMOJIEKYJISAP MOJIMITHICHHU
OJIMII Ba XOccaJapu” HOMJIM MKKMHYM O00MJa aKkpusl KHCIOTa Ba KyWHMOJIEKYJISIP
MOJIMATUJIEH acOCHJIa MalBaHJl COMOJMMEpJap CUHTE3 KWIMII Ba YJIApPHHUHI Kpaxmall
OwIaH y3apo TabCUPHU HATHXKACH]IA XOCCATTAPUHUHT Y3rapHuIlK KYpruO YMKUIITaH.

AKpHWJI  KHCJI0TAa Ba  KYHMMOJIEKYJAP NOJMITWICHHHMHI HMAWBAaHN
comosiuMepyaapu  cuHTe3d. KOMIO3MIMOH Marepuamuiap XOCHJI  OYJIMIIMHUHT
MYpaKKaOJIUTH IIYHJAKH, KYOUWIMK [oJuMepiap Oup-Oupura TepMOJIMHAMUK
KUXATIaH MOC KeJMaau. by MyaMMOHU Xall KWW y4yH TapKUOUIa KOMITO3UIIUSTHU
TalUKWJI 3TYBUM TapkuOuil Kucmiap OujaH y3apo Tabcupilamia OJjaJuraH
OofnaHMIIIapra sra OJOK Ba MalBaH]l conoJuMepiapaal GoiganaHuil MyMKHUH.

bupunun mapta kyiumonexysap nommdTwieH (KMIID) Ba AK HuHr maiBann
COMOJUMEPJIAPU CHHTE3 KWIMHAW. byHAall cONmoJMMEpIapHUHI CUHTE3M KU3UKapiu,
YyHKHU yjap rufpodob oneduH OYFMHU Ba moJMcaxapujjiap OuiaaH TabCHUpiAIIUIITa
koaup AK OVfuHmapuHu 3 Wuura ojiraH WKKaia OJoKHU Ouprnamrtupanu. by, ymOy
COTIOJIMMEPJIAPHU TOJIMATWIIEH Ba TaOuMuN mojucaxapujjiapiaH KOMITO3UIUsIIap
oJIMIAa KoMIaTHOMIM3aTop cudaruaa Kyuiau UMKOHUHU Oepajiu.

[MaiiBanyg conomumepnap cunresn 95°C xapoparna, [KMIID]:[AK] typam xun
HucOaTnapuaa, a3oT myxutunaa, oenzomn nepokcun (bIl) maumaropu umrupokuna,
paguKkan MexaHusM Oyinua amanra omupwinu. [laiiBaHy cOmoJMMeEpIapHUHT XOCHI
oynmumm rpaBuMmeTpust Ba MK-Dypbe CeKTpoCKONMUK ycysuiap OWjiaH TacTuKJIaHIH.
Peakmmon apanammana KMIID Ba AK wHucbarmam Viraptupu0O, tapkubdbuma AK
MUKJOPH IOKOpU OYiraH conojavMepiiapHd CHUHTE3 KWJUII MYMKHH. 3-pacMjia
naiiBanyianum  gapaxacu  (III) Ba camapagopiaurununr (IIC) kuiimaTnapu
KEJITUPUIITAH.

5 Heprynos C.A. Cunre3 ¥ (DM3MKO-XMMUYECKHE CBOWCTBA HOBBIX IIPMBMTBIX COIOJMMEPOB Ha OCHOBE XMTO3aHA U
HEKOTOPBIX THAPO(MUIHHBIX MOHOMEPOB: ABTOpedepar Jucc... KaHa. XuM. Hayk. -Anmatsl. 2005. - 17 c.
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3-pacm. Peaknuon apajammana AK koHmeHTpamusicura
naiiBaHaIaHum qapakacu (1) Ba camapagopJuraauHr (2) 00FJIMKJINTH.
[BII] = 5103 moas/a (a), [BII] = 1102 mouas/a (6).

Peakimon apanammana AK MUKIOPUHHUHT OIIWINY MAWBaHJIAHUII Tapakacy Ba
caMapaJOpJIMTMHUHT OpTUIIUTa oiaub kenanu. byHaan tamkapu, 3 (a) pacMmaa KypuHuO
TypraHuJIeK, ManBaHyIaHuIl camapanopiuru amanga 40-45% ra erranga OpTHUILIAH
TYXTarawjaurura TryBoX  Oymum  MyMkuH.  Peakumon — apamammaga  AK
KOHLIEHTPAUUSCUHUHT OpTHO Oopumm xaMm conoiaumepaard AK OYFuHIapUHUHT
MyHTa3aM paBHIJa OopTUIIMIa oiaud kemanu. By sca Mabiym Japaxana CHHTE3HU
WHUIIMATOPHUHT KyHW KOHIIEHTPAIMACH 1A aMaJjira OIIUPUILl UMKOHUHU OepaJiu.

CuHTe3 KWJIMHTAaH COMOJIMMEPJIAPHUHT PEHTTeH NU(PPAKIMOH TaXJIWIH, YHAArd
AK Muxmgopu optumb 6opumiy OujaH COMOJMMEpap KPUCTAUIAHMII AapaKaCUHUHT
59 nan 19% raua nacaitu6 OopumivHU KypcaTtaau, Oy sca Makpomosiekynaitapaa AK
Oyfuniapugan wubopaT €EH 3amKUpiap MaBXKYJIUTH, MaKpPOMOJEKYJIaJapHUHT
OpYEHTALUSIIAHUIITUHY KUAWHIIAIITUPHIIN OWJIaH TYITYHTUPUIA]IH.

MoanpukanusiaHraH KyWuMoJIeKyJasip NOJMITIWIEHHUHI KpaxMaJj OWiaH
y3apo Tabcupu. AK Ounan moaudukanusianran KMIID HuHr xpaxman OusaH
KUMEBHH y3ap0 TabCUPUHM TAAKUK KUJIUII MOJMATHICH-KpaxMal KOMIO3UIMsIapuIa
COMOJUMEPJIAPHU KOMIAaTHOMIM3aTop cudaruga amanaa Kyulall HWMKOHHUSITHHU
BYXY/Ta KEATUPAIU.

Monudukanusiianran KMIID Ba Makkaxyxopu Kpaxmaiu apajaliMalapyuHu
Tai€pnaml CWDKUII MaiJoH IapouTHaa Jadoparopusi KypuiaMmacuia amaira
omupminu. Taxpubanapau yTkazum yayH KMIT3:AK 60:40 (CITJI-1) Ba 90:10 (CILI-
2) uucOaTiapuja TMaiBaHA COMOJUMEpJIAp CHUHTE3 KWIMHAW. by comommmepnap
nabopaTtopus Kypunmacuaa kpaxman ounan 4:1 Ba 1:4 aucOatnapuia apanamTPUIIA.
Apanamtupuii 130°C xapopatna 30 MuUH JaBoOMHAa amajra  OLIUPUIIJIN.
ApanamManapHUHT CTPYKTypacuHH ypranuil makcaauaa, UK-@ypbe CrieKTpOCKONUK
TaJAKUKOTIAp YTKa3WIau (4-pacm).
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4-pacm. Kpaxmau (1), comosimMmepHUHT KpaxmaJsi ouian 1:4 (2) Ba 4:1 HucoaTaaru
(3) apanammanapuaunr UK-®ypbe cnekTpiaapm.

Kpaxman Owmman CIUI-1 u CIUJI-2 koMmo3uTiapd yY4yH HWYKH Ba TaIlIKH
MOJIEKyJiajJapapo BoAopoja OofjaHuMnuIapaa WITHPOK 3TyBuM OH rypyxjiapuHUHT
IOTUIIMII coXanapu Kysatwigu. Hatwxkara xypa, 1336,67 cM™ na coxamapHUHT maiifo
oymumm  CIUI-1 Ba CIIJI-2 kapOOKCHJI TYpyXUHUHT KpaxMaJdHUHT THAPOKCHUI
rypyxjapu OwiaH ¥y3apo Tabcupu Tydaitmu xocus OVmanuran mypakkad sdup
o6orugaru C-O TYpyXUHUHT acCCUMETPUK BaJICHT TeOpaHUIUIApUHU TaBcUdIIaiu.
Ma3kyp COXaHUHT WHTEHCUBIUTH aKpPWJI KHUCOTAHWHT COMOJUMEpAAru MHKIOpUra
OOFIIHK.

[Tomumep  apanamMaliapyHUHT  PEHTTCHCTPYKTYpaBUW  TaxJ WA IIYHU
KYpCcaTauKd,  KOMIO3MWIMsUIapAa  Kpaxmal  MUKIOPUHUHT  OpTHUINM  Oujad
kpuctayuianuin aapaxkacuHuar CIIJI-1 Ounan apanmamtupuimiga 45 nan 16% raua,
CIUI-2 yuyn nca 58 man 26% rava macaiummra ojiu0 Keiaau. DXTHUMOJI, MailBaH]
COTOJIMMEpJIap Kpaxmana OwWwiaH apaJaliTUPWITaHAa KpPaXMaTHUHT THIPOKCHII
rypyxjgapu Ba AK HHMHr kapOOKcwi Typyxjapu OWIaH y3apo TabCUPH HaTHUXKacuia
Mypakkad »dup Ooru xocun Oymumu Ttydaitmm KMIID-AK-kpaxman yuiamuu
COMOJUMEPIIAPU XaM XOCHII OYaau.
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Kpucramnanum JapakxaCHHUHI —[AacaldIM  KPUCTAJUIAHHUII  [ApPOUTUHUHT
y3rapuiyaaH ganoiar OepuIIy Ba apaiainmaja yuaaMyd COMoIMMeEp XOCHI OVIIHInra
onub kenraH OYiMIIM MyMKUH. By HaTwkamap TOJMATUIIEH Ba KpaxMmal acocuaa
OuonapyaJlaHyBuYd TOJIMMEP KOMMO3UIMSAJIAD OJMINJA CUHTE3 KWJIMHTaH TMaiBaH]]
comnoJuMepapaal Komnatuomimsatop cudaruaa Gongananuiln UCTUKOOTHMHI OYa/IH.

JuccepTallUsTHUHT “AKPHJI KHCJI0TA CONMOJHUMEPJAPHMHUHI XOCCAJAPH Ba
CTPYKTYPaBHil XycycusiTiiapu” HOMIM yuyuH4Yu OoOuma AK HuHr mnaiBaHa Ba
CTaTUCTUK COTOJUMEPIAPUHUHT (UBHK-KUMEBUN XOCCAJaApUHU TAJTKUK KU
HaTWXaJlapy KEJITUPUIITaH.

Mopudukanusanaamaran  KMIID yuyn cyrokmasum  xapopatn 110°C  nmam
KMIID:AK mnaiiBann cononumepiapu TapkuOuga AK OyfuHiapy MHKIOPUHUHT
kymaiinmu Ounan 11/1=60-80% 6ynranma, 130°C raua myHTazaM opTHIOMIa OIHO
Kenumu aHukianau. by xonuca KMIIO ra mucOaran maiiBanyg conoaumep MM HuHT
oprumid xamaa AK OYFUHJIApUHUHT KapOOKCUJ Typyxjapu MaBXKyajaurua cadadiu,
MOJIEKYJIaJapapo y3apo TabCUPJIAPHUHT OPTUILN OMJIAH XaM OOFIMKIUD.

KMIID:AK maifBana COMOJMMEPIIAPUHUHT JIepuBaTOTpaduK TaTKUKOTIAPU
HaTWXalapuHUHT Kypcatumunya, 10% wmacca kamaitrannmaru (T1) mapyamaHUIIHUHT
oommanum xapopatu KMIID npan maiiBana comojuMepra YTHINIA HOKOPHUPOK
Xapopatiiap TOMOHTra CUDKUiIn (4-xkaaBan). byHnan tamkapu, conoimMep Tapkuouaa
AK OVrunIapu MUKIOpH KaHYa KyTaiica, ITyHYa CUIDKHII KYWINPOK OYiaau.

4 - kaaBaj
Vprauuiran (co)noiuMepIapHHHT TEPMOOKCHATAHYBYH
Nap4yaJaHNIIHHUHT camapajn ¢aosnannm 3Heprusicu (Ea) kuiimatiapu

No KMII2-AK Nupekcnapna kypcatuiran Ea,
HaMyHaJapUHUHT macca % napnaru iykoruwnui | KXK/Momb
HucOatu (Macca xapoparu, °C
uucbaru % na) T1o Tao Tso
1 100-0 267 312 380 33,03
2 90-10 303 332 410 45,97
3 60-40 320 340 400 50,34
4 0-100 185 243 351 17,7

Tapkubuna 7 Ba 10 monb.% mukaopna AK O6yrunmapunu cakjioBun 90:10 Ba
60:40 Hucbarna cunte3 KwmmHran KMIID:AK maiiBang comonumepnapuaa Tip naru
napyaJaHUIIMHMAT Gouanum xapopaty KMIID ra mucbaran 36-57°C raua roxopu

oynagu. UlyHuHrnek, mnaiBaHa coONOJMMEpiapAa MapyalaHUuIl OOITaHUITUHUHT
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daomaanm sHepruscu, KMIID Ba nmomuakpun kuciora (ITAK) romomonmmepiapura
HucOaTan oKopu O6ynaau. by xoauca AK OuiaH 10KOpU MOJIEKYJISpP MOMUAITUICHHUHT
naiiBaH COIOIMMEpNIApH y4yH aBBaljaH MabayMm Oynran®. Busmarm Oy XomucaHu
KOMITO3UIIUSIHUHT MHUKPOTE€TEPOTCHJINTH HaMOEH OYNMINM HYKTau Ha3apHuliaH Xam
tymyHtupuin MyMkuH. [TAK makpomonekynanapu KMIID wmonekynanapu Owian
TEPMOJIMHAMUK >KUXATAAH Mo OYiamarannuru cababmu mukpodasza 3appavanapura
axpanaau, KMIID Ounan xkumEBuii OoFNiap XOCHUJ KWJIWIIKA HATWIXKACHUJA, YJIAPHUHT
XapaKaTyaHJIMTMHUA KaMaluTUPaIu.

AK 6yrunnapuHuHr Takiau@ STHAETraH y3apo TabCHP MEXaHU3MU Kyiujaaruda

OYHILIN MyMKUH:
z“ CH, —l.'jo SUNEE

{ e
O/jf \o
: b=

(=]
o
‘\.c/’
——du—cm

Tyrynuanapuga  mukpodaza 3appadanapu  Oynran  OyHmaid  (dazoBuit
cTpykrypaHuHr xocus Oynumm KMIID uccukOapAONUIMIIMTHHUHT OIIMIINUTa OJU0
KEJAIH.

Pacmyma  xypcaTwiran = CTPYKTYpaHHHT  XOCHJI ~ OVJIMINM  TOJHATUJICH
KOMIO3ULHSUIAPU CYIOKJIaHMalapyu KOBYIIKOKJIMTUTa MyKappap TabCUP KWJIHIIH Kepak.
Oxopu O6ocummm momudtriien (FOBIID) O6mnan KMIID Ba KMIID:AK mnaiitBann
CONOJIMMEPJIAPU UIITHUPOKUIA KOMIO3ULIMsIIAp OJUHAA Xamzaa 5,0 Krc K TabCcupuaa
CYIOKJIaHMaHUHT OKyBYaHJIHK Kypcatkuun (COK) KuitmMaTiapu aHUKJIaHIH.

cok, 187 5-pacm. FOBIID

/10 wui 1,6 KOMIIO3HIUSICHIA CYIOKJIAHMA
i': OKYBYAHJIHK KYpPCATKHYMHHHT
9 2 KMIID kymumua mukaopura (1),
08 90:10 sucoatau KMIID:AK
06 naiipanj conojiumepura (2). 60:40
04 3 HucoaTiam KMIIDJ:AK naiiBanj
0,2 conoiuMepura (3) GOFITUKJINTH

0 . T = 190°C; IOk- 5,0 kr.
Kiymumua, % w

Komnozunusira KMIID 5% npan optuk kymmaranga COK omwmmmura oimb
kenrannuru Ky3atwiad. FOBIID ra uucbaran KMIID HUHT Mojekyssip Maccacu aHua
KHYUK KAWMarra odra Ba Oy KOMIIO3WIMSHU  CYIOJITHPraHaa CYIOKJIaHMa

6 Kpyne JLII. u gp. IlomyueHwe MaKkpoOTreTEpOTeHHBIX IPUBUTHIX IUIEHOK MOMMATHIEH-TOIMAKPUIOBAs KUCIOTA H
HCCIICAOBAHME UX TEPMOMEXaHUUECKUX CBOMCTB // Bricokomoiek. coem. 1989. —Cep. A. —T. 31, Ne9. -C. 1810-1814.
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KOBYIIKOKJIMTMHM  KaMaWTUpHINra  TabCUpW  OWIaH  M30XJaHaau.  SIbHH,
moaupunusananmaran  KMIID wmoiinam  (cuuukioBuM, JyOpUKaHT) Ba3uacHHU
Ooaxapamu. IOBIID  xomnoszummsuiapy  yuyn  KMIID:AK  mnaiiBanananran
comoauMepIapu OmIan OomKava xouar Ky3atwiaan. Kommosurus tapkuoura 2,5-5,0%
moaupukanusianran KMIID kymmmumu KMITD:AK maiiBang comoiaumepiIapuHUHT
90:10 Ba 60:40 nucoOarnapu yuyH xam COK HuUHT ce3wiapnu Kamaummra oiaud
kenagu. Kommosunmsi TapkuOuaa mnaiiBaHi comoiaumep MUKIOpuHHHT 5,0% 1aH
ommmu COK HuHr optummra onub® kenamud, Oy xonat aHukca 90:10 HucOGaTIM
KMIID:AK maitBann comonuMmepuaa sHaga ceswiapiad OViaau. bynm KMIID:AK
naiBaH]l CONOJMMEPUHUHT MOJeKysip maccacu, AK tukunummra kapamacaas, KOBIIO
MOJIEKYJISIp Maccacura HucOaTaH aH4a KWYUK OYJIUIY OWJIaH TyIIYHTHPHUII MyMKHH.

KoMmno3unusiga ukkura y3apo Kapama-kKapiy OyiraH skapaéH- CyIOKJIaHMAaHUHT
KOBYUIKOKJIUTUHU OpTUIIMIra cabad OYiIyBUM aKpwy KHUCIOTa XaJlKalapuJaaru
KapOOKCHUJI TYpyXJapUHUHT ¥3ap0 TabCUPU XUCOOWUTra CTPYKTypajaHHUII Ba FOKOPHU
MOJIEKYJIAp MOJMATUJIIEHTa HUCOATaH MOJIEKYJISIp Maccacu KMYMK MaiBaHJ CONOJUMED
OWIaH KOMITO3WLUSHUHI CYIOJITHPUIUIIM aMaira omand. Kommosuuus TapkuOuaa
naiBaHj CONOJMMEPHUHT KaM MUKJIop/a OYIniM XxucoOura IoKOpuaaru cxema oyinua
CTPYKTypaJlalll amajira omiajJd Ba KOMIIO3HUIHMAA COMOJMMEPHUHT KaMJIMTU TyQailinu
CYIOJITHPUIL CaMapaJopJiuru axamusarcuz Oynaau. byHu S-pacmparu 1-3rpum 4m3uk
MabIyMoTiapu Tacaukiaau. Kyga kam muknopna momudukarnussianmaran KMITOD
COK ra nespnu tabcup dTMaan. AKCMHYA, KYIIMMYaHUHT 5% IaH OpPTUK MHUKIOpIA
KUPUTWINIIM,  KyHuMmollekynsdp  Oupukmanap Ounman  IOBIID  cyronrtupun
camapagopsury COK Hu oprtummura ¥y3 TabcupuHu Kypcara Oommmaiiau. byHman
Tamkapu, 0y Tabcup moaudpukanusnaamaran KMIID yayn sHaga anuk akc 3tu6, 90:10
Hucoatim KMIID:AK comonumepu yduyH HucOataH kampok Ba 60:40 HuHCOaTIn
KMIID:AK kymmnranma sca sHaga 3audpoxk HamoéH OVmamu. Comonumepnarn AK
OYFUHJIAPUHUHT OPTHUILM TaOMUI paBUIIAA KOMIIO3ULIMSIATY MAaHKapa TYTYHJIAPUHUHT
Kymaiuimura onub kenagau, Oy 3ca 3pUTMAHUHT KOBYIIKOKJIMTUHU OIIUIIUTa cabad
Oynanu.

MukporereporessiukHuHr  Maxkymmra  OBIID Ba KMIID:AK  maitBann
COTIOJIMMEPH AaCOCHJla OJMHIaH KOMITO3MLUSUIAPHUHT TapKUOMW aToM KyWIaHHIIUIA
Mukpockonn (AKM) ycymuaan doigananran xonga oau0 Oopuiral TaaKUKOT
HaTwkaapy Owian Tacaukiaanau. [lomumep apanammanapuaa yinuamnapu 330 HM J1aH
500 aM rava Oynran aucrnepc dasza 3appadaJapuHUHT TAPKAIUIIN Ky3aTwiau. ucnepc
¢daza myoxacuz, KMIID:AK mnaiiBanyg cononumep MojekynanapuaaH udopart OYiuo,
VHAArd aKpui KHUCJIOTAHUHT OVFUHIApU Oup-Ompu OwiaH ¥3apo TabCHpIAIIHO,
HaHO3appaydaiu YIOIHUKIApHU (accoUanuaT) XOCHI KWIA OJIMII UMKOHHSITHIA 3ra.

Myngait kuwmob, KMIID:AK naitBann cononumepnapuna AK OYFuHIapUHUHT
MaBXy[JIUTH HadakaT COMOJUMEPIIAPHUHT XOcCcajapwura, NIYHUHTACK, MaBXYy/]
KapOOKCHJI TypyXJapHUHT MOJIeKyJajlapapo ¥3apo TabCcupu Tydailnu yiap
UIITUPOKHUIATH KOMIO3ULUSAJIAPHUHT XOccallapura xaM Ce3ujiapiii TabCUp KypcaTaiH.
Hly wmyHocabar OwiaH, TmaiBaH] COMNOJUMeEpJiap MOJMATUJIIEH  acOCHIaru
KOMITO3ULIUSIIIAD  XOCCAJIApPUHU, XYCyCaH, VYJIAPHUHT TEPMHUK OapKapOpIUTHHU
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OLIMPYBYM KyIMMuanap cudatuja KyJulall HCTUKOOIMIa 3ra SKAHJIWTUHU TaXMHUH
KHJIATIT MyMKUH.

Ymby wmpga KypyMm OwWiaH TYJIIUPWITAH TOJMMATHICHHUHT KYBYp HaBlIapu
KOMMO3ULIUSUIAPA OJUHAW Ba yiapHUHT Tapkubura 5-10% wMuxknopna maiiBan
conommmMepiapHuHr Kymmaumu [OCT 18599 6yiinya Tepmuk O0apKapOpJIUruHUHT 4-6
JaKUKara OPTHINNTA OJTMO KETUIIHHY KYpCaTIu.

AK OVFUHIApUHUHT MaBXyIJIurd Hadakar mnaWBaHl, OallKu CTaTHCTHK
COMOJUMEPJIAPHUHT XaM XOccaapura ce3wiapin Tabcup kypcataaun. MA Ba AK HUHT
CTAaTUCTUK COMOJUMEpPJIApU CHUHTE3 KWIMHAM Ba COMNOJUMEpJap TapKUOMHUHT
yIAPHUHT HCCUKJIMKKA OapJOUUIMIUTUra OOFIMKIUTY Ypranwiaau. [lapuananuin
OOIIIJIAaHUIII XAPOPATHHUHT TapKuOra OOFIUKIUTH Mypakka® TaBcudra sra SKaHJIUTU
anukyanau. CononumMeppa xynaa 03 Mukgopaaru AK OYFUHIApUHUHT maigo Oymuim
(20-30% rava) yHUHT UCCHKJIMKKA OapIONUTMIMIHHE Ce3WIapiH Japa)kaga OPTHIIUra
om0 kenaau. Cononumep Tapkuduaa AK 6yrunnapunusr ssHaga optuiiu (30 nan 70%
raya) HUCCHUKJWKKA OapAOUUTWIMTMHUHT MA romomnoiauMepura Xoc KuilMaTiaprauda
nacavtummra onu6 kenaau. Cononumep tapkubuna AK 6yrunnapununr 70 gan 100%
raya OpPTHUIIM OWIaH 3Ca HCCHUKJIMKKA OapAouuIwivk sHa Oup 03 opragu. AK
OYFUHJIADUHUHT  COMOJIMMEPJAPHUHT  HCCUKOApJoNUIMIMIura OyHIallh TabCUpHU
AXTUMOJI, MaBXKyJ[ KapOOKCUJ TypyxJjiapu OujaH Oopajurad MoJjekyjanzapapo y3apo
Tascupapra OOFIUK OVIUIIIN MyMKHH.

HucceprallusiHUHT “AKpPHJI MOHOMeEpPJapu (CO)MOJUMEPJIAPHUHUHT aMAJIHH
xoccajapu” HOMJIM TYPTUHYM OOOMJa CHUHTE3 acocHja OJMHraH HaMyHaJIapHUHT
aManueTaa KyJua UMKOHUSITIIApU KeITUPUIITaH.

[onuakpujJIaMUIHUHT OKaBa CYBJAPHHM To3ajJamaard (UIOKYJISAHTIMK
cuparnapu. Howmonmu ¢rokynsHTIap, XyCycaH, CaHOATAa IOBUII OYJIMMUHUHT
TEXHOJIOTUK KyWKacujaH (CYIOKJIMK Ba KATTHK 3appavajap apajaliMach) KaTTHK
3appavallapHu YYKTUPHIL YUyH UILUIATUIaaAu. by Makcannap yuyH, XycycaH, 4eT 3JIJaH
UMIIOPT acocuja OJu0 KeauHaaAuraH rokKopu MM nu monuakpuiiaMuj, acoCHIaru
Hononsu piiokystHT IIPAECTOJI 2500 nuuarunanu. bus my makcaana "Navoiyazot"
A TomMOHMJaH HILIA0 YUKAPUITAaH MOHOMEp 3pUTMACHJIAaH CUHTEe3 KuiauHrad [TAA
naH (honaaJIaHuIIHA TaKITU( KUIJIHK.

Cunres 30°C ma 1- Ba 2- mamymamap yuyn KIIC-HIIC= 1x10%/2x10° (moc
pasumiga 0,1% Ba 0,2% cyronTtupuirad CyBIu dpUTMAacH) UINTUPOKUIATH, 3- HAMYHA
yayn  KIIC/HIIC=5x10%/5x10°  (0,1%  CyrOATHpWIraH CyBIH  JPHTMACH)
UIITAPOKUJIATH WHUIIMUPJIAHUII THU3UMH IIapouTH]Ia amaira omupwiad. HamyHamap
"Qizilqum fosforit kompleksi" MUK HUHT TEXHOJOTUK YMKWHIU CyBJIapH/ia CHHOBIIAH
Vrrkaswinu. Hartwxkamap wmmopt acocuma onu6 kenunran [IPAECTOJI 2500
(bIOKyIAHTH OUJIaH COMUIITUPUIITAH XO0JIIa 9-)KaBalAa KeATUPUIITaH.

5-xanBan
CuHTe3 KMJIMHIaH MOJUAKPUIAMUIHUHT QJIOKYJISIIIUOH (DAOJTUTH
Bakt, MuH. THHUKIIAIITUPUITAH CYIOKIIUK XaXMH, MJI
[IpaecTon 1-namyna 2-HaMyHa 3-HaMyHa
2500
1 120 90 105 260
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2 160 150 145 280
3 190 180 170 295
4 205 205 180 295
5 220 220 190 310

"Navoiyazot" AX TomoHWmaH WILIA0 YHKAPHWITaH MOHOMEPHHMHT CYBJIH
SpUTMACHIaH CUHTe3 KwinHraH [IAA nHamyHamapuHUHT (IOKYJISAIHOH (HAOTUTUTH
canoat daokyisatu [IPAECTOJI 2500 nan konummaiu.

MeTwiakpujaT Ba AKPWJI KHCJIOTAHUHT CONMOJMMEPJIAPU APXEOJIOTHK
00beKJIADHUHT  pecTaBpaunMscd Y4YyH wmarepuana cudparuga. (Mer)akpun
MOJIMMEPJIApH, XyCyCaH MOJUOYTHIMETAKPUIAT Ba YHUHT COIOJMMEPJIAPU aCOCHUIATrH
KOMITO3ULIMSIIIAp pecTaBpalusl amManuéThia KeHr KyJlaHwiaad. by makcagiap yuyH
ou3 Typiu xuin tapkubau MA Ba AK cratuctuk comonumMeprnapuaal (oiganaHUuIIHA
takmd kuwiauk. Omuaran MA:AK comnomuMmepiapu apXeoloruk OOBEKTIApHUHT
MoJiesIapu/ia cuHab KYpUIau
(6-pacm).

26
olo, , 4

2,2
2

6-pacm. MoaeniapHuHTr
CUKMJIMIIHMIATH MEXaHUK
MycTaxkamJauruHuHr MA:AK
conosiumepJiapu (1) Ba
nmoJIM0yTHJIMEeTAaKpHJIaT (2)
o 0,1 02 03 04 TapKHﬁHra 6OFHI/IK.]II/IFI/I

MOZELTAPAATHE COMOANMEp MEKIOPH, %

18
16
14
1.2

ApXeonoruk  OOBEKTJIap  MOJCIUIAPUHUHT  MEXaHHK  MYCTaXKaMJIUTHTa
KYJUIAHUJITaH COMOJIMMEPJIAP MUKJOPUHUHT TabCUPH IOKOPHUAATH pacMaa KypcaTUITaH.
Takkocnam yuyH, ogaTaa, yioy Makcaj yu4yH UIUIaTUIAAUTraH MOIUOyTUIMETaKpUiIaT
y4yH X0C OYIIraH yXmam GOFIMKINK KYPCaTHIITaH .

MA:AK comonumep spuTMmaiapu OWIaH HWIUIOB OepwiraH MOJAEIJIApHUHT
MEXaHUK MYCTaxXKaMJIMTH yJIApHUHT Macca yJaylld Kynaiumu Ounan optaau. bynnan
TalIKapH, CUHTE3 KWJIMHTaH cornoJaumepIiap MOJICJUIAPHUHT  MEXaHUK
MyCTaxKaMJIUTUHHU Kydautupuii skuxatugad [IBMA nan OupmyHua yCTyH Typajiu.
MA:AK cononumepu apxeoJIOTMK OOBEKTJIApHM pecTaBpallvs aMau€éThaa KyJulall
y4yH 3apyp Oyiran 6apua acocuii Me3oHIapra >xaBo0 6epanu. Mogemnapra conojimmep
SPUTMAIAPUHN CUHTIUPHIN YIAPHUHT MEXAHUK MYCTaXKAMJIMTUHUHT OPTHUIITUTA OJUO
Kesaau. Arap kepak 0yiica, ConoauMepHu 00ObeKTIaH OCOH MYKOTHUIIT MyMKHH.

[MomumMep KOMIO3MUMAJIAP XOCHJ KWJIMIIAA AKPWI KHCJI0TAa Ba
KYHHMOJIEKYJISIP NOJMITWIEHHUHT naiiBana conosumepsapu. KMIIOD Ba AK Hunr
MaiBaH/l COIMOJUMEpPJIAPUHU CHUHTE3 KWIMII Ba YJIAPHUHT KpaxMal OujaH ¥3apo
TabCUPUHU YPHATHIL MaKcaauaa oJud OopuiraH TaAKUKOT HATHKajlapH, Kpaxmani Ba
MOJIMATUJIEH acocuaa OuomnapyajaHyBYM TOJMMEP KOMITO3HIIMSIIAD OJIMINA CHUHTE3
KWJIMHTAH MMaifBaH COMOIUMEpIIapAaH KoMatuouan3aropiap cudaruaa GoiraaaHutl

7 Kynmpimkua B.O., Boxumgoa H.P., Pammposa C.III. Cunre3 nonuOyTWiIMETaKpwiara W €ro MPUMEHCHHE IS
pecTaBpalu apxeojgoruaeckux oobekToB // Ilmactnaeckue maccol. 2018. -Ne3-4. —C. 53-55.
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uctukOonuuu odamu. FOBIID, kpaxman xamna 60:40 Ba 90:10 aucbatomn KMIID:AK
naifBaH] COMOIMMEPIIAPH UIITUPOKKIA KOMIIO3HUIIHSIIAP OJIFHTH.

Komno3unusutapHuHT (GU3MK-MEXaHUK CHHOBIAPU IIYHU KYpCATIWKH, TaiBaH
COTOJIMMEP  MINTUPOKHIA  DJIACTUKIMK  MOJIYJM  COMOJMMEp  KyIIMJIMaraH
KOMITO3HIFsUTapra Hucobatan opraau Ba 7% AK Oyrunmapunu y3una cakioBuu 90:10
HUCOAaTIa CHUHTE3 KWJIMHTAH COIMOJMMEP KOMIO3UIVSUIAPH YUyH DIIACTHUKIIUK
MOJyIMHUHT OMpMyHYa FOKOPH KuiMariapw Kys3atwiad. llaiiBana comonmmep
KymaMaran kpaxman owmitan FOBITD kommosunusinapra aucoaran, Tapkuora 10 mac.%
naiBaH COMOJUMEPH KYIIWITaH KOMIO3UIFsUIapaAaH (poiganaHuIragaa y3uaulIari
MYyCTaxKaMJIMK Ba HUCOWI UY3WIMII KUWMATIApUHUHT OWp Kajap OPTraHIUTH
Ky3aTHJIIH.

AKM ycymu €pmamuaa MOJUATHICH KOMITO3UIMSIAPUHUHT (Da3aBUil TaxXJIMIH
amMajra  OMMPWITA  Ba  JHCIEPC  3appadajap  yiIdamiiapd  aHUKJIaHIW
(7-pacm).

0 5 10 15 pm nm 0 1 2 3pm W

pm

7-pacM. Kpaxmau Ou1aH NoJMITHIIEH KONO3HUMSCUHUHT ATOM KY4JIAHUILIU
MHUKpOcKoON cuHOBJIapu HaTHxagapu. FOBII):kpaxman = 80: 20 (a),
FOBIII:kpaxman: KMIIDJ:AK (90:10) aucéoatim naiiBaHa conojaumep =
70:20:10 (0)

Tapkubuna naiBang conoiaumep O0yamaran FOBIID:kpaxman kommosuiusiga (7-
pacM (a)) Typau XWI IMaKiagard- 3HU 1,5 MKM Ba y3yHJIUTH 4 MKMradya 4y3uHYOK
AKJJI  3appavanap, MIYHUHTJeK | MKM KaTTaJuKAard JOUPACUMOH IIAKIUIH
3appavdanap Maxyna. Kommosunwmsra 5-10% wuxnopuma KMIID:AK  mnaiBann
COTIOJTUMEPJIAPUHU KoMIaTuOuan3arop cudaruaa Kyummiy (7-pacm (6)) 350-550 am
YauaMid TOMPAcUMOH MIAK/UTH Aucnepc (aza 3appadalapuHUHT XOCHJI OYiuimmra
0JIM0 KeJIaau.

[Myngait kumu6, KMITD Ba AK HUHT maiiBaHj comoaumepiiapy MOJMATHIICH Ba
KpaxMaJd acoCHUJard KOMIO3WIMSAJIAp OJUIIIa KoMmmatuOunmusatop cudartuia
KyJmaHunum MyMmkud. Kommosunust tapkubura 5-10% MHUKIOp/ia COMOJIUMEPHUHT
KUPUTIIMIIKM TOJMATWICHAA KpaxMall 3appadyalapuHUHT OUp TEKUC TaKCHMJIAHMIIINUTA
€pmam Oepanu, 3appadajap YHOMIUMO KOJUIIMHUHT OJIUHM ojagu, Oy dca
KOMMO3UIUSIHUHT (PU3UK-MEXaHUK XOCCaJapUHU SXIITUIaHUIITUTA OJIU0 KeTaIu.

HuccepranustHuar — “TexHoiorMKk  KHCM”  HOMuIM  OemmHYM — OoOuja
"Navoiyazot" A aKpwIOHUTPWIHM KaldTa HIUIAID MaxCyJOTJAPHIAH
OJIMHAJUTAaH 3PYBYAH MNOJMMEPJAPHHM CHHTE3 KWIMII Oyiin4ya Jadoparopus
TEXHOJOTUSICHHM  ONTHMAJJIAINTHPHUIN  HUMKOHUSTIAPU  KEATUPWITAH. AKpUI
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MoHOMepiapuHuHr noiumepiapu [IAA  €ku IIAK acocuma- dnokynsHTIAp,
apXeoJIOTUK OOBEKTIIApHM pecTaBpalusi Ba KOHCEpBalUs aMaauéTuaa QoiiaaaHul
yuyH MA:AK HHMHT CTaTUCTUK cONOJIUMEpJapu, MOJUMEpP KOMIIO3UIMsIIapaa
doipananum yayn KMIID Ba AK HuHr mnaiiBanja comnoJMMepiapUHU OJIMIITHUHT
TEXHOJIOTHK CXEeMaJlapu UIILIA0 YUKUIIIH.

OnuHraH HaTwxaaap akpuil MOHOMEpJapy MOJUMEPJIAPUHN CUHTE3 KWIIMII YUYyH
KUYUK Y3rapunuiap OunaH ¢oipanaHuin MyMKUH OYiaraH yHUBEpcaad MUJIOT
KypWIMAacHUHHU SIpaTUIl HMKOHUATHHU KypcaTagud. AKpWI MOHOMEpJIApU acocuia
(co)mommmepnap wunutad Yukapuin OViWda TEXHOJIOTHMK CXeMma Ba JiabopaTopws
perJaMeHTH UIUIa0 YUKUIIIH.

XVYJI0CA

“AKpua MOHOMEPJIAPH aCOCHIa TOMO- Ba COMOJIMMEPIIAp CUHTE3U: XOCCalIapy Ba
KYJUIAaHWIMIIK® MaB3yCUAAru JOKTOPJIMK JUccepTaiusicu Oyitmda onubd Oopuiran
TaJKUKOTIIAp HATHXKAcKUla KyHHIaru XyJiocaiap TaKJIUuM dTUJIIN:

1. OxcupioBun-KailTapyBuu WHUIMATOpJap uinTupokuaa, "Navoiyazot" AXK
MOHOMEPHHMHT CYBJIM 3PUTMACHa aKpUIAMHIHMHT Yprada xapopariaapaa (20-35°C)
Ba SIKKOJ Tenl 3pdexT tabcupuaa Oopaaural pagukai MOJUMEpIaHUIIM YPTaHWIIIH.
UYykyp koHBepuus napaxkacura kagap 40°C nanm macT XapopaTia CHHTE3 KUIIMHIAH
MoJIUMEpJap CyBJAa SXIIM HPYBUAHIUK Xycycusitura odra. [lonmakpuiiaMuIHUHT
MOJICKYJISIp MAacCaBUi XYCYCHUSTIIADUHH TaXJIMJI KWIWII, MOJIEKYJISIp MaCcCaHUHT
HUCOaTaH  KWYUK  KUIMATJIapMHA  Ba  MOJUMOJAN  MOJEKYJSIp-MacCaBUi
TaKCUMJIAHUIITHUHT MaBXYJJIATUHU KypcaTau, Oy spuTMaza HHTHOUTOpIap Ba 3aHKUD
y3aTyBud cu(aTuaa UITHPOK ITYBYH KYIIMMYAIap MaBKyJIUTH OUIaH OOFIIHK.

2. Nnx Oop TOMMAKPUIAMUIHWHT MOJEKYJISp MAacCaCHHU OIIMPHUII YUyH
AKCIIEpUMEHTal €HaanryB Takiud >Twiau. Peakuuon apanammana 03 Mmukaopaa, 0,2%
rauya Tabuuii noaucaxapua Bombyx Mori XuTo3aHUHHHT MaBKy IJIMTH, aKPUITAMUTHUHT
MOJIMMEPJIAHUTIINHY TE3JIAIITUPUIIY Ba YHUHT XapaKTEPUCTUK KOBYIIKOKIUTUHU 1,5 -
2 maprarava optummura cabad oymumm anukianau. llly Ownan Oupra moJIuMepHUHT
CyBlIa IOKOpM DpyBYAHJHMIU cakjaHaau. by Tawscupman "Navoiyazot" AX
MOHOMEPUHHMHT CYBIIM DJPUTMACH AacoCH/la HOWOHJIM (DIOKYJISIHTJIAp OJMII Y4YyH
doiinanaHuIl MyMKHH.

3. MeTtunakpwiar Ba akpui KHUCJIOTAHWHT CTaTUCTUK COMOJIMMEPIIapU PaJauKa
WHUIMUPIAHWUII  [IAPOUTHIA CHUHTE3 KWJIUHAM. ODPUTMaAa  COMOJIMMEpPIIaHUII
KapaéHuAa COMOJMMEp TapKUONAPUHUHT OOFIUKINTY a3€0TPON YHM3UK SKUHUIAH
VTUIIM aHUKJIAHTaH, Oy IOKOpU KOMIIO3UIMOH OUp >KMHCIM Ba OOILIKApUIaJAUraH
ruapopmiI-ruapodod Xycycusriapra sra COnoIuMepIapHU CUHTE3 KUJIUIT UMKOHUHU
oepaau.

4. Nnk 60p OCH30MJI NMEPOKCUIN PAJAUKAT UHUIIUUPIAHUII [TIAPOUTHAA, KCHIIOJ
SpUTMACHIa KyWHMOJEKYJSp TMOJMATHICHTa AaKpWiI KHUCJIOTAaCH TMaiBaH/JIaHTaH
comoNMMepiIapu cuHTe3 KwinHAUM. CHHTE3 IapOMTHHH Y3rapTHpuO, OelruiaHra
TApKUOJIM COMOJUMEpPJApPHUA OJMII MYMKUHJIMTH KypcaTuiaran Oynu0, OyHUHT
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HaTWXxacuaa TUKHWJIALI camapaJopJIMTUHUHT 60% JaH OpPTMACIINTH,
TOMOIIOJIMMEPJIAHUTIT PEAKIUSICUHUHT Ce3UIapiu yIYIIH MaBKyIJTUTMHHA KYpCaTIu.

5. TlafiBanmyianraH MoOHOMEp OVFUMHIAPUHUHT EH 3aHKHUpJa MAaBXYIUTH
COTOJUMEPJIAPHUHT  CTPYKTypa XyCYCHUSITIIApUIra TabCHUp OTUIIM  aHUKJIAH/IHU.
Comnonumep Tapkubuma akpui kuciora OyruHnapu mMukaopunuar 0 gan 50% raua
OpPTHUIIN, MOC pPaBUIIAA KPUCTAIAHUII JapaxacuHUHT 59 nan 19% raua nacaitummra
o6 kenagu. KMIID:AK naiiBanj conoJMMEpUHUHT XOCKJ OYIUIINIAa OPUEHTAIMOH
XO0JlaTra YTUIINIa MMKOH OepMaiiiuran €H TypyXJIApHUHI KaTTa (a30BHA XaXKMHU
TyQailin KpUCTATIAHUIIHUHT OJIIA OJTUHA/IH.

6. AKpWJI KHCIJIOTa COIOJMMEPJAPUHUHI XOCCAJIapy acocaH akKpuil KHUCIO0Ta
OVFUHJIApUHUHT anoxua (pazara akpanuin KOOWIHSATH OWiiaH OOFIUK CTPYKTypaBHid
xycycusitnapu Ouian OenrunaHanu. [laliBaHn comoOIMMEpIapHUHT TEPMOKCHAJIAHUII
JNECTPYKLUMACH  MapYaJIAHUIIHUHT  OOLUIAHUII  XAPOPAaTHHHU  TOMOIOJIMMEpiapra
nucOaran 36-57°C ra oprvinMHE KypcaTam, Oy SXTUMOJ, MaKpOMOJEKyJaIapHHUHT
XapaKkaT4YaHIIMTUTa Ba HaMyHaJard KUCIOPOAHUHI IMIMINAJAHUII XapopaTUaaH
IOKOpHU/Ia TapKAJIUIINTA TabCUP 3TYBUYM KapOOKCHUJ TYPYXJIAPHUHI Y3ap0 TabCHpUTa
OOFJIMK OYITUIIIN MYMKUH.

7. KyHUMONEKyJIAp NOJIMATUIIEH Ba aKpWJ KUCJIOTA MAWBAaHJ CONOJIUMEPUHUHT
Kpaxmajl OWjiaH ¥y3apo TabCUp XYCYCUATIApU TAAKUK KWIMHAU. By KoMIoOHeHTiap
CYIOKJIAaHTUPWIITaH XOJ1a apajalliTUPUIICA, aKpUJl KUCIOTaHUHT KapOOKCHII TypyXJapu
Ba KpaxMaJHUHI THAPOKCWI TypyXJapu ypracuaa KHUMEBHHM y3apo TabCHp lO3ara
KeJMIIM Kauj ATwiad, Oy yJapHU MNOJUATWIEH — KpaxMajd KOMIO3UIUsICUIA
KoMIatuOuiauzarop cudaruga Kyjuiam HCTHUKOoJMHM oyaau. Kommosunwusiiapaa
MaiBaHj| COMOJIMMEPHUHT Kpaxmas OmwiaH KUMEBUM Y3apo TabCcUpu Tydailsin Iucrepe
(dazacu Oup Hewya YHIAH 10371a0 HM raya yiyamJiard 3appadajapHu TallKWi 3TraH
HAaHOCTPYKTypaBui Mopdosorus amanra omajad. OJMHraH KOMIIO3MLMSUIAP FOKOPH
bU3MK-MEXaHUK  KypcaTkuujapra odra Oynu0, ynapaaH  OuomnapyajaHyBYH
KOMITO3UIIMSUIAP UIUIA0 YMKapuia Gonamanuin MyMKHH.

8. CuHTe3 KuiMHTaH (CO)NOJMMEpIIApHU aMajljia KyJulaml Wyiuapu KypcaTuiiam.
"Navoiyazot" AX nga MOHOMEPHHMHI CYIOJITUPWITAH CYBJIM SPUTMACHIAH OJIMHTAH
nommakpuwiamusl “Qizilqum fosforit kompleksi” MUK na dochoputr xouuentparu
UIUI1a0 YUKApUIL [IEXUHUHT FOBUIL OYVJIMMU TEXHOJIOTUK KyHKAacH YMKUHIN CyBIapUHU
To3aNallga KYJJaHWIraHaa, UMIOPT aHajJOINIapuAaH KOJUIIMaWIuraH IOKOpU CyBIa
APYBUYAHJIMK Ba SIXIIU (IOKYJIALMSIIAL XYCYCUITUHU HAMOEH 3T/IH.

9. Merunakpunar Ba akpwil KHUCIOTaHUHI CTATUCTUK  COIMOJMMEpIapH
apXeoJIOTMK OOBEKTJIApHM KalTa TUKIAIl amManuéTha KyJulall y4dyH 3apyp Oynran
Oapua acocuili Me3oHJapra >xaBoO Oepaau. Mojemiapra COMmojuMep SpUTMaliapuHU
CUHTIUPWJIMIIM HATHXKACHUJIA YJIIAPHUHT MEXaHUK MYCTaXKaMJIUTH OpTaau. 3apypuil
XO0J171a COMOJIMMEPHHU OOBEKTAAH OCOH MYKOTHIII MyMKHH.

10. [Nonuonedunnu xommnoszuuusIapaa KyHHUMOJICKYJSAp MOJIUITUICH Ba aKpuil
KHCIIOTAHUHT TaiBaHj comojuMepuaad ¢oimananum, HadakaTr aucrnepc (aza
3appavaiapHUHT (Kpaxmas, TeXHHUK YTJIEPOA-KYpPyM) SIXIH TaKCUMJIAHWIIWTA €piam
Oepanu, Oalki MaTepPHATHHHI TEPMHUK OapKapoOpJUIura XaMm TabCHp 3Taid. Shurtan
gaz kimyo majmuasi’ MYX HHHT TeXHUK yIJIepo] TYIAUPHITAH MOJUITUICH
komnozuusuiapura  5-10% wmuxaopma KMIID:AK  naiiBanag — conmoJuMEpUHUHT
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KYIIWIAIIA ~ yJIAPHUHT TEPMHUK OapKApOPJIWTHUHU OIUpaan, Oy MONMHAITHICHIAH
KyBypjlap HOUIad YHKApHII YYyH KOMIIO3HMIMSUIADHU HILIA0 YHKHIIAA MYXHM
aXaMHATIra STAIMTHHA KypcaTaId.

11. TexHuk Ba TEXHOJOTHMK XHCOO-KHTOOJap OmiaH OWprajukia OJIMHTaH
HaTWOKaJlap akpujaaMu, akpuI KUCI0Ta, MeTHIAKpuiaT, OyTHIMETaKpHIIaT KaOu aKpy
MOHOMEPJIAPMHHMHT TOJIMMEpPJapy Ba yJap acoCHJa COIoJIMMEepiap CHHTE3H YUYyH
JCSAPIIA Y3rapuIIcu3 KYUIAHWINIIN MYMKHH OYJIraH YHHBEpCal IMHJIOT KypHUIMacHHHU
SPATUII UMKOHUSTAHU KYpcaTaau.
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BBEJEHUE (anHoTamusi Auccepranuu JokTopa Hayk (DSc))

AKTYaJIbHOCTh U BOCTPeOOBAHHOCTH TeMbl JAuccepTanuu. B Hacrosee
BpeMsi 0c000€ BHUMAaHUE YJEISETCS Pa3BUTHUIO XUMUU CUHTETUYECKUX MOJUMEPOB.
BBengenne B 9KCIUTyaTalldi0 COBPEMEHHBIX IPOU3BOJACTB  MOJIMOJE(PUHOB,
IJIAHUPYEMOE PACIIMPEHUE MTPOU3BOJICTB aKPUJIOBBIX MOHOMEPOB, U OPraHU3aLUS
IPOU3BOJICTBA MOJMBUHWIXJIOPH/IA CBSI3aHA, C HEOOXOAUMOCTBIO MOIYYEHHUSI HOBBIX
UMIIOPTO3aMEIIAOIIMX HAyKOEMKHUX MAaTE€pUajiOoB HAa OCHOBE CHUHTETUYECKHUX
MOJIUMEPOB, BOCTPEOOBAHHBIX IS PA3THYHBIX OTpAcield TPOMBINLICHHOCTH |
celIbcKoro xo3sicrra. OMHOM U3 BayKHBIX 3a]1a4 B UCCIEIOBAHUSIX, TPOBOAUMBIX B
oOyacT peanu3any 1eled B 00JacTH yCTOWYMBOTO PAa3BUTHSA  SBISETCS
HEOOXOAMMOCTh TJIIyOOKON TIepepadOTKH CHIPhEBBIX PECYpCOB, B YACTHOCTH,
YIJIEBOJOPOJIOB.

B Hactosimiee BpeMss B MHUpPE NPOBOAUTCS PSAJ  BaXHBIX HAYYHBIX
UCCJIC/IOBAHMM,  HaNpaBlEHHBIX Ha  pa3pabOTKy  CHOCOOOB  MOJyYEHHUS
MAaKpOMOJIEKYJI 3aJJaHHOW CTPYKTYPbl U MOJICKYJISIPHOM MacChl C UCIIOJIb30BaHUEM
METO/IOB PaJMKaIbHON MOJUMEpHU3allii, U XUMuuecko moaudukanmu. K takum
MOJIUMEpPaM OTHOCATCS TPHUBUTHIC, OJOYHBIE, OJOK- T'PaJUECHTHBIE COIMOJIMMEPHI
JIMHEMHOW, PAa3BETBJICHHOW WM TPEXMEPHOM CTPYKTYpbI, KOTOpPbIE HAXOIAT CBOE
[IPAKTAYECKOE MPUMEHEHUE B MOJYYCHUM HOBBIX BHUJIOB MPOAYKIIMHU, B TOM YHUCIIE
HAaHOCTPYKTYPHBIX MaTEPHUaJIOB c BBICOKHMU AKCIUTYaTallMOHHBIMU
XapakTepucTukamu. Ha ceromHsmHuil A€Hb OJHOW W3 BAXKHBIX 3a7a4 B XHUMUHU
BBICOKOMOJIEKYJISIPHBIX COCAWHECHUN SABJISETCS CHHTE3a MOJMMEPOB HA OCHOBE
AKPUJIOBBIX MOHOMEPOB M pa3pabOTKa MEPCIEKTUBHBIX MaTepUaiOB HAa UX OCHOBE.
OnHOM W3 TPUOPUTETHBIX 3a7ay SIBJISIETCS TPOBEACHHUE IIEJIEHANPABICHHBIX
WCCIICIOBAHUI B TaKUX HaNpaBJICHUSX, KaK MPUBHUTAs COMOJIUMEPU3ALUS
AKpPWJIOBBIX MOHOMEPOB, YCTAHOBJIEHUE B3aMMOCBSA3U MEXIY MPUPOJOH MOJIUMEPA
Y IPUBUBAEMOT'0 MOHOMEPA CO CTENEHBIO U A (PEKTUBHOCTHIO MPUBUBKHU.

B nameit PecnyOnuke KIIOYEBYIO POJIb B COXPAaHEHUM BBICOKHX TEMIIOB
AKOHOMHYECKOI'0 POCTa UrpaeT MOAAEPKKA OTEUECTBEHHBIX MPOU3BOIUTENIEH, IIe
oco00oe BHHUMAaHME YJEISETCS BOIMpPOCAM CO3JaHUS HMMIIOPTO3aMEeIAoe ¢
AKCIIOPT OPUEHTUPOBAHHOM MPOAYKIIUU, JOCTUTHYTHI 3HAUUTEIIbHBIE PE3YJIbTATHI B
cdepe moydeHHs MOJIMMEPOB Ha OCHOBE aKPHJIOBBIX MOHOMEPOB M MaTEpPHAJIOB HA
ux ocHoBe. B Crparerum nedcTBusi NO AajibHEHIIEMY pa3BUTHIO PecmyOiuku
V36eKkncTan! HaMmedeHbl 3aJau¥ 10 «...MPOU3BOACTBY TOTOBOM INPOAYKLIUH C
BBICOKOM J00aBJICHHON CTOMMOCTBIO Ha 0a3ze TJIyOOKOH mMepepabOTKU MECTHBIX
CBIPBEBBIX PECYPCOB...». B CBSI3M € 3TUM, SIBIISIIOTCSI aKTYaJIbHBIMUA MCCIIEIOBAHUS,
HAMNpaBJICHHbIE HA W3yYEHUE MEXAHU3MOB T'OMO- U COIOJUMEPU3AIMN AKPUJIOBBIX
MOHOMEPOB, YCTAaHOBJICHME 3aKOHOMEPHOCTEM HTOro Impouecca UM IyTer
ympaBiieHus: (OPMHUpPOBAHMEM CTPYKTYPhl MAaKpPOMOJICKYJI, a TaKXke CO3JaHue
MpenaparoB o cuenupuIecCKUMHI CBOMCTBAMU Ha MX OCHOBE.

JlaHHOE IUCCEePTALMOHHOE UCCIEAOBAHUE B OINPEICIICHHON CTEIIEHU CIYKUT
BBITIOJIHEHHIO 33]1a4, TOCTaBJICHHBIX YKa3oM [Ipesunenta Pecriybnuku Y30ekucTtan

! Va3 Ipesunenta Peciyomuku Y36exnuctanVI1-4947 ot 7 despansa 2017 roga «O CTtpaTerun aeicTsuii mo
JIanbpHenemMy pa3BuTrio Pecryonuku Y30ekucTany.
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Ne VI1-4947 ot 7 ¢espans 2017 rona «O ctpaTeruu AeHCTBUI MO JaidbHEHIIEMY
pasButuro  PecnmyOnmuku  Y30ekucrtan» u  I[locranosnenussmu  Ilpe3uneHra
Pecniyonuku Y30ekuctan Nellll1-3246 ot 29 asrycra 2017 roma «O mepax 1o
COBEPUICHCTBOBAHUIO  JKCIIOPTHO-UMIOPTHOM  JEATENIBHOCTH  OpraHU3aluil
XxuMudeckoi npomsinuieHHocTH», Nelll1-3983 ot 25 okta0ps 2018 roga «O mepax
0 YCWJIEHHOMY pa3BUTHI0O XHUMHUYECKOM TMpombilieHHOCTH B PecmyOmnmke
V36ekuctan» u 12 aBrycra 2020 roga NollIII-4805 «O mepax MO MOBBIIICHHUIO
KauecTBa HENPEPbIBHOIO 0Opa3oBaHHWA W PE3YJbTaTUBHOCTUM HAYKH 11O
HalMpaBJICHUSIM XUMHS U OUOJOTHS», a TaKKe JAPYTMMU HOPMATUBHO-IPABOBHIMU
JOKyMEHTaMU, IPUHATBIMU B JaHHOU cepe.

CooTBeTcTBHE TeMbI € YCTOWYHMBHIMM HANPABJICHUSIMM HAYYHBIX
HCCAeA0BaHMi, npoBoaMMbIX B  PecnyOimke  Y30ekucran. JlanHoe
MCCJIEIOBAHUE BBINIOJHEHO B COOTBETCTBUM C IPUOPUTETHBIMU HANPABICHUAMHU
pa3BUTHS HayKH U TexHosoruit B pecnyonuke: VIl «XuMuueckue TEXHOJIOTUH U
HAHOTEXHOJIOTHUI».

O030p MeKTYHAPOAHBIX HAYYHBIX MCCICAOBAHUH 10 TeMe TUCCEPTALNH.
HccnenoBanuss B 00JaCTHM CHUHTE3a (CO)IOJIMMEPOB AaKPUJIOBBIX MOHOMEPOB
Pa3IMYHON CTPYKTYpPhI, METOJAMH PANAMKAJIBLHON MOJIUMEPU3AIMU B MPUCYTCTBUU
WHULIMATOPOB OKHUCJIHUTEIbHO-BOCCTAHOBUTEIBHOTO THUIA MPOBOJAATCS B BEAYLIUX
MUPOBBIX UCCJIEIOBATENBCKUX IIEHTPAX U BBICHINX 00Pa30BaATEIIbHBIX YUPEKICHUIX
Mupa. OTOM mNpoOJeMON 3aHMMAIOTCA BEAYLIME HAay4YHO-HUCCIEAOBATEIIbCKUE
IEHTPBI U BBICIINE y4eOHBIC 3aBe/eHUs, Takue kak Pennsylvania State University
(CIIA), University of Cambridge (Bemukoopuranus), University of Alberta
(Kananma), University of South Australia (ABctpanus), Tianjin University of Science
& Technology (Kwurait), Technische Universitat Braunschweig (I'epmanus), Tokyo
University of Agriculture and Technology (Anonus), University of Ulsan (Kopes),
MockoBCKHM rocy1apCcTBEeHHbIN yHUBepcuTeT uM. M.B. JlomonocoBa, Poccuiickuii
XUMHUKO-TeXHOJornueckuii yauBepcuret uM. JI.M. MenneneeBa (Poccust), Hayuno-
UCCIIEIOBATEIbCKUA MHCTUTYT (PU3MKO-XUMUYEecKuX mpobiem benopycckoro
rocynapcTBeHHoro ynusepcuteta (benapycs).

B pesynbpTaTe HayyHBIX HCCIEIOBAHMM, MPOBEACHHBIX B MHUPE B 00JacTH
CHUHTE3a aKpUJIOBBIX (CO)IIOJIUMEPOB, MPOSIBISIFOIIMX BHICOKUE (PU3UKO-XUMUYECKHE
XapaKTePUCTHUKH, MOJYYEH psn MaTepuaioB C HEOOXOUMBIMU
AKCIUTyaTallMOHHBIMUA CBOMCTBaMH. B TOM umciie, MOJydeHbl CIEIyIONIMEe HayYHbIe
pe3ynbTaThl: HKCCIAEAOBaHbl OCOOEHHOCTHM CHHTE€3a M YCTAHOBJEH MEXaHU3M
NOJIMMEPU3ALMK TMPOU3BOJHBIX aKpujamMuia B YCJIOBUM HU3KUX TEMIEpaTyp
(Uuctutytr sneMmentroprannueckux coenuHeHuid um. A.H. HecmesnoBa PAH,
Poccust), u3yueHa KMHETHKA CHHTE3a MOJUMEPOB B KOHILIEHTPUPOBAHHBIX BOJHBIX
pactBopax aKpuiaMuaa (MBanoBcKuii rOCYyJapCTBEHHBIN XUMHUKO-
TEXHOJIOTUYECKU  YHUBEpCUTET, Poccus), HCCIeqOBaHO TEPMOXHMHYECKOE
OKHMCJICHHE JIMHEHHBIX aKpUJIOBBIX comoaumepoB (Szczecin  University of
Technology, [Ilonpmia), ™MeTogOM CBOOOTHOPAIUKAIBHOW  TOJUMEPHU3ANUN
MOJTYYEHbI MPUBUTHIE COMOJIMMEPHI HA OCHOBE KpaxMmalla U aKpUJIOBBIX MOHOMEPOB,
YCTaHOBJIEHA B3aMMOCBSI3b X CTPYKTYphl U cBOMCTB (Engineering and Technology

Institute Groningen (ENTEG), Hunepmannpl), CHHTE3UpPOBaHBI TIOJUMEPHI C
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AHTUMUKPOOHOW aKTUBHOCTHIO HAa OCHOBE MPUBHUTHIX COMOJMMEPOB aKPHIOBBIX
MOHOMEpPOB Ha XWUTO3aH, MPHUYEM, MOCIECIHUN COXpaHSET CBOK OHMOJOTUYECKYIO
aKTUBHOCTbH B cocTaBe conosimMmepa (MHCTUTYT BEICOKOMOJNIEKYIISIPHBIX COCTMHEHHM
PAH, Poccus) u (Eastern Academy of Science & Technology, Nunus), moaydeHsl
TUAPOTENIM HAa  OCHOBE  Kpaxmalla, KOTOpble HMMEIOT  IOTEHIUAJIbHOE
OMOMEIIMIIMHCKOE TPUMEHEHUE B KAaueCTBE HOCHUTENIeW /I JIOCTAaBKU JIEKAPCTB
Zhongshan (Sun Yat-sen) University, Kutait), moquOyTHIMETaKpHIIAT MOTyYacMBbIit
MOCPEJICTBOM PaUKaILHON TMOJIMMEpPU3AIlM B TPUCYTCTBUU areHTOB IEpeaavn
I[N, WCTIONB3YETCS IS PECTaBpaliii W KOHCEPBAlMA TAMSTHUKOB KYJIbTYPHI
(MucTuTyT Xumun u ¢pusukn noaumepoB AH PVY3, Y36ekucran).

B Hacrosimiee BpeMsi B MHUpE HCCICIOBAHUS MAKPOMOJEKYJISIPHBIX CHCTEM
MPOBOJATCA TO PAAy TNPUOPUTCTHBIX HAMpPABICHWHN, TaKWX KaK CHHTE3
(co)momuMepoB  pa3IMuHOM  CTPYKTYPhI, OOJAJAIOMIUX BBICOKUMU  (PUBHKO-
XUMUYECKUMU CBOMCTBAMH Ha OCHOBE paHee M3BECTHBIX MOHOMEPOB; MPUMEHEHHE
HOBBIX 3KCHEPUMEHTAIBHBIX METOJIOB JIJISi PETYJIMPOBAHMS MOJIEKYJISIPHON Maccoi
MOJIMMEPOB; MPUMEHEHNE PA3TUYHBIX METOJIOB COTIOIUMEPHU3ALIUU C 1IETbI0 CUHTE3a
COTIOJIUMEPOB C OIPEICIICHHON CTPYKTYpOH; pa3paboTka COBPEMEHHBIX METOJIOB
MOJIy4YeHUSI  COTIOJIUMEPOB C  HEOOXOJMMBIMHU  CBOWCTBAMM HA  OCHOBE
noinojaehuHOB,  KOTOpPblE  MOTYT  OBITb ~ NPUMEHEHbI B KayeCcTBE
KOMITATUOMIIN3aTOPOB, HEOOXOJUMBIX JJISl MOJYYEHHUS CTAOWIBHBIX TOJIUMEPHBIX
KOMITO3HIIMKA TOJHOIEHUHOB C TPUPOJHBIMU TIOJIMCAXapUJAaMH B KadecTBE
OnopaszmaraeMbIX KOMIIO3UIIMOHHBIX MaTepuajoB. biaromaps xommiekcy (pusuko-
XUMUYECKUX CBOWCTB, CBSI3aHHBIX CO CTPYKTYPOW COTOJUMEPOB, YCKOPEHHBIMHU
TEMIIAMH  PACIIUPSETCS WX  HUCIOJB30BAaHUE B PA3IMYHBIX  OTPACIIAX
MIPOMBITTICHHOCTH.

CreneHb U3y4eHHOCTH NPOOJIeMbl. Bo MHOTHX cTpaHax MUpa MPOBOAWINCH
MCCJIIOBAHMSI CMHTE3a BOJIOPACTBOPUMBIX (CO)MOJUMEPOB aKpuiIaMHuaa METOJIOM
paAVKaIbHON TOJUMEpPU3AMK M MX TMPUMEHEHUIO B Pa3jIMYHbIX oOjacTsax. B
pa3BUTHH TOTO HANpaBJICHUs CYIIECTBEHHBIN BKIaa BHecau L. Andrew Zydney, A.
Appel Eric, H. Kaczmarek, H. Xu, V. Pillay, R. Kumar, C. Lefay, B.A. Ka6anos,
0. . Cemunkos, B.I1. 3y6oB, B.W. Jlozunckuii, I'.3. Akcenspon, H.P. IIpokamnuyk,
B.®. Kypenkos, JI.B. I'annypuna, H.I1. Kpytsko, T.A. baitoypnos, A.A. Jlunus,
A.B. MuGamoB wu psan npyrux wuccienosareneid. OmHAKO, HE WCCIEIOBAHbI
MPOIIECCH  TIOJIMMEPHU3AIMKM aKpHJIAMHIa B BOJHOM pPacTBOPE B TPHUCYTCTBHH
COCTUHEHHM, OCIOXXHSAIOIIMX MPOLECC TOJIYYEHUS  BBICOKOMOJEKYISPHOTO
BOJIOPACTBOPUMOTO TOJUaKpuiaaMuaa W d(PQPEeKTUBHBIE METOABI PETYIHMPOBAHUS
MOJICKYJIIPHO-MAaCCOBBIX ~ XapaKTEPUCTHUK, HEOOXOMUMBIX JUISI TMPAKTHYECKOTO
MPUMEHEHUSI CHHTE3UPOBAHHBIX (CO) MOJIUMEPOB B KayecTBE (DIIOKYJISIHTOB.

JIisi cuHTe3a JMHEHHBIX, OJIOYHBIX W TMPUBUTHIX COMOJUMEPOB HAa OCHOBE
AKPUJIOBBIX MOHOMEPOB HCIIOJB3YIOTCA METOABl KaK KJIACCHYECKOW, Tak U
IICEBJOKUBOM PaIUKAIBHOW IOIMMEpU3anuu. B pe3ynbraTte U3ydeHUs CBONCTB
CUHTE3UPOBAHHBIX TOJIMMEPOB CO3JaHbl yCJIOBHS 11 WX OA()PEKTUBHOTO
WCIIOJIb30BaHUsI Ha TpakThke. HaydHo-ucciemoBarenbckue paboThl B 3TOM
HampaBieHun mnpoBoguan K. Matyjaszewski, M. Buback, R. Riccardo, H.-H.
Johannes, H.V. Farmakalidis, Z. Czech, J. Stoulil, M.K. Khallaf, G. Qu, K. Ogino,
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Zakir M. O. Rzayev, Xianru He, A. R. Oromiehie, Charles R. Russell, H.M. Seo,
M.b. JlaunnoB, M.IO. 3apemckuii, E.B. UYepnuxora, C.H. ®unaros, JI.H.
EmenssinoB, A.B. Tomwnuna, JL.II. Kpynas, A.B. Komun, H. Dnp-Caiten, E.A.
bextypos, C.E. Kynaii6eprenos, I'.A. Myn u mHorue apyrue. OnHako, He BbISICHEH
Pl BONPOCOB, CBSI3aHHBIX C KOPPEISLUUEH CTPYKTYpPbl COMOJIUMEPOB AKPUIOBBIX
MOHOMEPOB U HX CBOWCTB, YTO OTPAaHUYUBAET BO3MOYKHOCTH MPAKTUYECKOTO
NPUMEHEHUS COTIOJINMEPOB.

B pa3BuTHMM 3TUX HamNpaBICHWH B HalIEd pECIyOJIMKE 3aMETHBIN BKJaJ
BHecin akagemuk C.III. Pammposa, akagemuk M.A. Ackapos, akagemMuk A.T.
Jxamunos, npod. Y.H. MycaeB u uX HaydHble WIKOJbI, a Takke mpod. T.M.
babaes, mpod. M.I'. MyxamenueB, npod. H.P. Amypos, mpod. A.C. Paduxos,
n.x.H. H.P. BoxunoBa, n1.7.H. A.A. ATaxaHOB U APYyrU€ y4YCHbIE.

B To ke BpeMs wuMeercd HEJOCTATOYHO HAYYHBIX HCCIEIOBAaHUMN
HAIIPABJICHHBIE HA TOJIYYEHUE JIMHEHHBIX W MPUBUTHIX COMOJIMMEPOB HA OCHOBE
AKpUJIOBBIX TOJUMEPOB, OOJAJAIONMUX 3aJaHHOW CTPYKTYpol U  (HU3HKO-
XUMHUYECKUMU CBOMCTBaMHU, 00yCIIaBIUBAIOITUMU AKCIUTyaTallHOHHbBIE
XapaKTepUCTHKNA MAaTepUalioB HA UX OCHOBE, MO3BOJISIIOIIMMHU HCIOJIb30BaTh UX B
KauecTBE IUICHKOOOpA3ylIIMX MaTepuajoB, a TakkKe Uil IPOU3BOJICTBA
KOMITO3UIIMOHHBIX MaTEPUAJIOB.

CBsi3b  AHCCEPTALMOHHOIO HCCJEAOBAHHUA ¢ IUIAHAMH HAYYHO-
HCCJIeI0BATEIbCKUX Pad0T HAYYHO-HCCJIEA0BATENbCKOIO0 YUYpexKIeHUsi, Ije
BbINIOJIHEHA Juccepranusi. Jlucceprauus BBIIOJHEHA B pPAaMKax Hay4YHBIX
npoekToB MHCTUTYTa XUMUU U (PU3UKK MOJUMEPOB AKajgeMun Hayk PecnyOnuku
V30ekucran: OT-®7-01 «HaHomoimMepHble CHUCTEMBI, POJb KHHETUYECKUX
aCIEKTOB M AJIEKTPOHHOTO CTPOEHHUS B CO3JIaHUM MATEpPHAIOB CO CHEIHMaIbHBIMU
corictBamu» (2017-2020 rr.); TI3 2017092222 «KommekcHas nepepadboTka
AKPUJIOHUTPUJIA C TIOJIYYCHHEM JIMHEHHBIX (CO)IMOJIUMEPOB aKPUIOBOW KHUCIOTHI»
(2018-2020 rr.).

Heabio wucciaegoBaHusi SBISETCS  pa3pabOTKa  AIKCHEPUMEHTAIBHBIX
NOAXOJ0B K TMOJYYEHUIO MAKpPOMOJEKYJI TOMO- M COIOJUMEpPOB JMHEUHOTO M
Pa3BETBICHHOTO CTPOEHUS HAa OCHOBE AaKPUJIOBBIX MOHOMEPOB B YCJIOBHUAX
paAUKaIbHOM TOJMMEpPU3AINK, YCTaHOBJICHHE J(P(EKTUBHBIX HHCTPYMEHTOB
PETYJIUPOBAHMUS  MOJICKYJSPHBIX ~ XapaKTePUCTUK, HCCIeNOBaHUE  (PU3UKO—
XUMUYECKUX U CTPYKTYPHBIX OCOOCHHOCTEH CHHTE3WPOBAHHBIX IOJIMMEPOB,
OMPENENSIONUX UX SKCIUTyaTallMOHHBIE XapaKTEPUCTHKHU, a TaKXKE YCTaHOBJICHHE
oOJnacTeit X MPaKTUYECKOro MPUMEHEHUS.

3agaum UccJaeI0BaAHNA:

U3YYECHHE PpaJUKAIbHON TNOJMMEpU3AlMKM aKpWwiIaMHIa B MPUCYTCTBUU
UHUIMATOPOB OKUCIUTEIbHO-BOCCTAHOBUTEILHOTO THIIA B BOJHOM PacTBOPE,
YCTAHOBJICHHE TyT€l TMOBBIIIEHUS MOJIEKYJSIPHOM MacChl TMOJMMEpa TMpHU
COXpPAaHEHHHM BBICOKON pacTBOPUMOCTH B BOJAE IPU HUCIOJIB30BAHHM B KAYECTBE
CBIPbsI pacTBOpa MOHOMepa, ipou3BoArMoro Ha AO «Navoiyazoty;

HCCJIEI0BAaHNE 3aKOHOMEPHOCTEN CUHTE3a COMOJIMMEPOB aKPUIIOBOU KUCIIOTHI
CTAaTUCTUYECKOIO CTPOEHHUS METOJAOM PAJAMKAIbHOW MOIMMEPHU3ALUH, MOJyYEHUE

COIIOJIMMECPOB 3aJaHHOTI'0 COCTaBa 1 CBOﬁCTBaMH;
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M3yYEHHE CTPYKTYPHBIX OCOOCHHOCTEN MPHUBHUTHIX COIMOJIMMEPOB aKPUIIOBOM
KHCJIOTBI Ha HU3KOMOJICKYIISIPHBIM TOJIMATUIIEH U BO3MOXHOCTU MX XHMHYECKOTO
B3aUMOJICIICTBHSI C KPaXMaJiOM B MOJIMMEPHBIX KOMIIO3ULIUSIX;

UCCIIEIOBAHUE CBOMCTB CUHTE3UPOBAHHBIX COMOJMMEPOB B 3aBUCHUMOCTH OT
UX CTPOCHHS, YCTAHOBJICHHUE BIMSHUE CTPYKTYPHBIX OCOOCHHOCTEH COMOIMMEPOB
AKpWJIOBOM  KHCIIOTBI HAa  MPOLECChl  TEPMOOKUCIUTEIBbHONW  JAECTPYKLIHH
CONOJINMEPOB;

YCTAHOBJICHHE MYTE€W MPAKTUYECKOTO MPUMEHEHHSI CUHTE3HMPOBAHHBIX TOMO-
U COIOJIMMEPOB B Ka4e€CTBE BOAOPACTBOPUMBIX HEHOHOTCHHBIX (DIOKYISHTOB,
MOJINMEPHBIX PAcTBOPOB ISl PECTaBpallMMd apXEOJIOTHUYECKUX OOBEKTOB H
KOMITaTHOUITN3aTOPOB I KOMITIO3ULIMOHHBIX MaTEpUaJIOB Ha OCHOBE MOJUATHIICHA;

pa3paboTka TEXHOJOTMYECKOM CXeMbl U JIaDOpaTOpPHOTO periaMeHTa
MOJIyYE€HHS] TOMO— U COIIOJIMMEPOB Ha OCHOBE aKPUJIOBBIX MOHOMEPOB JIMHEHHOTO U
Pa3BETBIICHHOIO CTPOCHHSI.

OO0bexTamMy HMCCIEI0BAHMS SBILIIOTCS aKPWJIOBas KUCJIOTA, METHIIAKPUIIAT,
aKpUIIaMUJI, HU3KOMOJICKYJISIPHBIA TONMMATHICH, XuTo3aH Bombyx Mori, a taxxke
TrOMO- ¥ COIIOJIMMEPBI HA UX OCHOBE PA3JIMYHOIO CTPOCHHSI.

IIpeameTom mccjie0BAHUA SBISICTCS M3yYEHHE MEXAHM3MOB PaJAUKaJIbHOU
OMHApHOW U TPUBUTON (CO)IMOJIMMEpHU3ALUN pAla aKPUIOBBIX MOHOMEpPOB,
HCCIIEIOBAaHHE OCOOEHHOCTEH HX CTPYKTYpbl U CTPOEHMS, (U3UKO-XUMHUYECKHUX
CBOMCTB M IPAKTUYECKOTO NPUMEHEHHUSI.

MeTtoasbl HCCJIeIOBAHMS. B HCCJIEI0BAHMSX UCIIOJIb30BaHBI
MHCTPYMEHTAJIbHBIE METOJ/Ibl- TUTPOBAHHUE, BUCKO3UMETPHUSI, SJIEMEHTHBIN aHau3,
HNK-Dypbe-, YD-criekTpockomnus, reib OpoHUKarom@as xpomartorpadpus- ITIX,
PEHTTEHOCTPYKTYPHBIA aHanmu3, nuddepeHnunanbHbeiil Tepmudeckuid ananus (ITA),
muddepenunanpHas ckanupyromas kojgopumerpus (ACK), mukpockonuueckue
Meronasl (ACM wu onTudeckass MHUKPOCKOIHUS), TEOPUTHYECKHE U  (PU3MKO-
MEXaHUYECKNE METO/IbI UCCIIETOBAHMSL.

Hay4yHasi HOBH3HA HCCJIEIOBAHMS 3AKIFOYAECTCS B CIEIYIOLIEM:

YCTAHOBJIEHBl 3aKOHOMEPHOCTH CHHTE3a MOJUaKpuiaMuia, B YCIOBHSX
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHOTO ~ WHULMAPOBAaHUS B  BOJHOM  pacTBOPE.
Y CTaHOBJICHUM KOppEISALMNA YCIOBUM CHHTE3a C MOJIEKYJSIPHO — MacCOBBIMHU
XapaKTEPUCTHUKAMU MOJIMAKPHIIAMHU/IA;

BIIEPBbIE TOKa3aHA BO3MOXXHOCTb 3(PPEKTUBHOIO BIMSIHUSA JOOABOK XUTO3aHA
Ha TpOLIECC MOJUMEPHU3AUMU W MOJEKYJISIPHYIO Maccy MOJHMAKpPUIAMUIA YTO
OTKpPBIBAET MEPCHEKTUBBI Pa3pabOTKU CIOCOOOB CHUHTE3a BBICOKOMOJEKYISIPHOIO
BOJIOPACTBOPUMOTrO TIOJMAKpUIIAMUJA C UCIHOJIb30BAHUEM B KAuyeCTBE ChIPbs
pacTBOpa MOHOMepa, pousBoarmoro Ha AO «Navoiyazoty;,

MOKa3aHbl OCOOCHHOCTH CHHTE3a COIOJMMEPOB aKPWJIOBOM KHUCIOTHI
pazauuHoro  crpoeHus. OcoOEHHOCTBIO CHHTE3a  SIBIsieTcs  oOpa3oBaHHe
BOJOPOJIHBIX CBSI3€M MEXIy MOJIEKYJaMU aKpUJIOBOW KHUCIIOTHI, OKAa3bIBAIOIIUX
BJIMSIHAE KaK HAa CMHTE3 CTATUCTHUYECKHX COMNOJMMEPOB HAa OCHOBE METHUJIAKpUJIaTa
Y aKpUJIOBOM KHUCIIOTHI, TAK U HA CBOMCTBA CONOJIMMEPOB;

BIIEPBBIE CHUHTE3UPOBAHBI NPUBHUTHIE COMOJMMEPHI AKPUJIOBOW KHCIOTHI HA
HU3KOMOJIEKYJISIpHBIN  monmudTwien MetogoMm  Grafgting from B ycnmoBusix
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paauKaibHOTO WMHULMUPOBaHUS. [lomyuyeHHbIe pe3ynbTaThl MO3BOJSIOT MOJy4aTh
COMOJUMEPHI 3aJJaHHOTO COCTaBa C JOCTATOYHO BBICOKOW 3((HEKTUBHOCTHIO
IIPUBUBKH;

BIIEPBbIE YCTAHOBJIICHO, YTO 3BEHbS AKPUJIOBOM KHCIOTHI CIOCOOHBI K
B3aUMOJECHCTBUI0O C  MAKpOMOJIEKYJIaMH  Kpaxmana B  KOMIIO3UIUAX C
MOJIMATUIIEHOM,;

YCTAaHOBJICHA KOPPEJALMSA CTPYKTYPhl U TEPMHUUECKHUX CBOMCTB COMOJIUMEPOB
AKPUJIOBOM KUCJIOTHI U KOMIIO3UIIUH.

IIpakTH4yeckue pe3ybTaThl HCCJIEI0OBAHUSA 3aKIIIOYAIOTCS B CIEIYIOLIEM:

pazpabotana 3¢PGEKTUBHOTO Croco0a TMOMydYeHHUs TOJUMaKpuiaMuia U3
BOJHOTO pacTBopa MOHOMepa, mpousBogumoro Ha AO «Navoiyazot» ¢ BeICOKOI
MOJIEKYJIIPHON Maccoi MpU COXpaHEHUHU BBICOKOW paCTBOPHUMOCTH B BO/JIE;

CHUHTE3UPOBAHHBIN MOJMAKPWIAMU MPUMEHEH B Kauye€CTBE HEMOHOTEHHOIO
(GIOKYyNSIHTa TPU OYKMCTKE MPOMBIIUICHHBIX CTOYHBIX BOJ OT MEXaHUYECKHUX
npumeceit Ha OO0 “Qizilqum fosforit kompleksi”;

CTaTUCTUYECKUE COIMOJUMEPHl AaKPWJIOBOW KHCIOTHI W METUJIAKpUiaTa
OTBEYAIOT BCEM OCHOBHBIM KPHUTEPUAM HEOOXOJUMBIM I HUX TPUMEHEHHUS B
IPAKTUKE PECTABPAIMH apXEOJOTHYECKUX OOBEKTOB, B 3aBHCHUMOCTH OT COCTaBa
COTIOJTUMEPOB, OHM MOTYT HCIIOJIb30BaTh MX B IMPAKTUKE PECTaBpalli OOBEKTOB
Pa3IMYHON PUPOIBI MOCTIE HAHECEHUS! Ha TTIOBEPXHOCTh OOBEKTA COXPAHSIIOT CBOIO
PacTBOPUMOCTb U ITPU HEOOXOJIMMOCTH MOTYT OBITh y/1aJi€eHbl U3 OOBEKTA;

MoKa3aHa BO3MOKHOCTh MOJTYYEHUS MPUBUTHIX COTIOJIUMEPOB,
CUHTE3MPOBAHHBIX HA OCHOBE HU3KOMOJIEKYJISIPHOTO MOJUATHIEHA U AKPUIOBOM
KHCJIOTBI, KOTOPbIE MOTYT HCIIOJIb30BaThCA B KaY€CTBE KOMIIATUOMIM3ATOPOB IS
MOJIyYeHUs] KOMIIO3MIIMM Ha OCHOBE Kpaxmala M MOJUATHICHA, a TaKke s
VIIYUIIEHUS] TEPMOCTAOMIBHOCTH CaKEHANOJHEHHBIX KOMIIO3UINI MOJUATHIICHA.

CreneHb J0CTOBEPHOCTH NMPOBEIEHHBIX HCCJAEAOBAHMII OOecrieunBaeTcs
TEM, YTO PE3yJbTaThl MO CHHTE3Y U HCCIECIOBAHUIO (DU3MKO-XUMHYECKUX CBOMNCTB
(co)momMMepoB aKpPUIOBBIX MOHOMEPOB MOJIYYEHBI C IPUMEHEHUEM COBPEMEHHBIX
AKCIEPUMEHTAIIbHBIX U TEOPETHUUECKUX (KBAHTOBO-XMMUUYECKUE PACUEThl) METOJIOB,
a TaKXKe TEeM, YTO BBIBOJIbI JMCCEPTAIMOHHON pabOThl XOPOIIO COTJIACYIOTCS C
OCHOBHBIMU TOJOKEHUSIMUA XUMHS BBICOKOMOJIEKYJISIPHBIX COSUHEHHUI.

Hay4nasi 1 npakTHYecKasi 3HAYUMOCTb Pe3yJIbTATOB HCCJIEI0OBAHNM.

Hayunass 3HauMMOCTh pe3ylbTaTOB  HCCIEAOBAHUS  3aKJIIOYaeTcsl B
YCTAHOBJICHMM BIIMSHMS XWTO3aHAa Ha CHUHTE3 M MOJEKYJISIPHO MAacCOBBIE
XapaKTEPUCTUKU MOJIMAKPUIIAMUIA, TTOTy4aeMOro paJAuKaIbHON MoaumMepu3anuei B
BOAHOM  pacTBOpe B  MPUCYTCTBUU  OKHUCIHUTEIbHO-BOCCTAHOBUTEIbHBIX
MHUIMATOPOB MPU YMEPEHHBIX TeMiiepaTypax. [lomyueHHble 3aKOHOMEPHOCTH AU
BO3MOXHOCTh  pa3padoTarh  CIOCOObI  MOJYYEHUS  BBICOKOMOJIEKYJSIPHOTO
MOJIUAKPUIIAMHIA, CTAaTUCTUYECKUX COMOJMMEPOB  AKPHWIOBOW  KHUCIOTHI €
METHJIAKPUJIATOM U MIPUBUTHIX COMOJIMMEPOB HA HU3KOMOJIEKYJISIPHBIN MMOJTUITUIIEH.
VYcTaHOBICHBI MEXaHU3MBl TOJUMEPU3ANMOHHBIX MPOoIiecCoB U A(D(PEeKTUBHBIE
MOAXOJbl MX PETYJIUPOBAHUS C UEIbIO IMOJYYECHHUS MAKPOMOJEKYJ C 3aJaHHOMN
CTpyKTypoii. VccrienoBanus CTpyKTypbl, OCOOCHHOCTEH TEPMUYECKOTO MOBEICHUS

COIIOJINMMCPOB ITO3BOJINJIN YCTaHOBUTD HaJINn4ue MCIKMOJICKYJIIPHBIX
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B3aMMOJICHCTBHM, BIUSIOMUX Ha (DPU3UKO—XUMHUYECKHE CBOWCTBA COMOJIMMEPOB H
OoOyCJIaBIMBAIOIIUX  JKCIUTyaTallUOHHBIE  XApAaKTEPUCTUKU  CUHTE3MPOBAHHBIX
COMOJUMEPOB M KOMIIO3UIIUI Ha UX OCHOBE.

[IpakTUueckas 3HAYMMOCTb PE3YJITATOB MCCIEAOBAHUS 3aKIIIOUAETCA B TOM,
YTO MOKa3aHbl KOHKPETHbIE MYyTH MPAKTUYECKOTO NMPUMEHEHHS CHUHTE3UPOBAHHBIX
CIOXKHBIX CHCTEM Ha OCHOBE aKpWUJOBBIX MOHOMEpoB. CHHTE3MpOBaH
HEMOHOTEHHBIM TOJMAKpUIAMHU C BBICOKOM MOJIEKYJISIPHOM MacChl M3 BOJHOIO
pacTBopa MoHOMepa mpou3BoauMoro Ha AO «Navoiyazoty, KOTopeIi B OTINYHE OT
MIPOU3BOAMMOr0 AHAJIOra HMMEET JIyYIIyK0 pPACTBOPUMOCTh B BOAE M IPOILIET
YCHEUIHYIO anpoOanuio B KadecTBe (IIOKYISIHTOB JJIsi OYHCTKH CTOYHBIX BOJI.
Bapbeupys coctaB comojmMepa aKpHJIOBOM KUCIOTBI M METHUJIAKpUiaTa IMOIYyYEHbI
CTaTHUCTUYECKUE COTOIMMEPHI B IUPOKOM JHana3zoHe TuApoUIbHO-THIPO(HOOHBIX
CBOMCTB, KOTOPbIE OTBEYAIOT BCEM OCHOBHBIM KPUTEPHSIM HEOOXOAUMBIM ISl €r0
MIPUMEHEHUSI B MPAKTUKE PECTaBpaIlUU apXeoJOTrHYecKux o0bekTOB. [lomydeHHbIE
HOBBIE€ TIPUBUTHIE COMOJIMMEPHI AKPUIOBOM KHUCIOTBI M HU3KOMOJEKYISIPHOTO
MOJUATUIIEHA, UMEIOT NEPCIEKTUBY JI UX MPAKTUYECKOTO MPUMEHEHUS B KAYECTBE
KOMITATUOMJIN3aTOPOB B KOMIIO3MIIMSX  TOJUOJEPUHOB.  CIOCOOCTBYIOIIUX
3¢ (PEeKTUBHOMY CMEIICHUIO KpaxMasa U MOJUATHICHA, YTO BAXKHO JUIS TIOTyUEHHUS
OuopasnaraeMbIXx MarepuanoB. Takke YCTaHOBIIEHO, YTO MPUMEHEHHE B KaueCTBE
N00aBKM TPUBUTOTO COMOJIMMEpPA B KOMIO3UIMAX TMOJUATUICHA C TEXHUYECKUM
VIJIEPOJIOM  CHOCOOCTBYET MOBBILIEHUIO TEPMOCTOMKOCTH —Ca)KEHAIIOJHEHHBIX
KOMITO3HIIMI, YTO BaKHO ISl IPOU3BOJCTBA TPYOHOU MPOAYKIIMH U3 TIOJIUITUIICHA.

Bueapenne pe3yabTraToB muccienoBaHus. Ha ocHOBE JOCTUTHYTBIX
pE3yNbTaTOB MO CUHTE3y T'OMO- M COMOJIMMEPOB HA OCHOBE aKPUJIOBBIX MOHOMEPOB:
CBOKWCTBA ¥ IPUMEHEHHUE:

BHeApeH B npakThky OOO «Shurtan gaz kimyo majmuasi» mnpuBuTOl
CONOJIUMEDP, TMOJYYEHHBII HAa OCHOBE TMPUBUBKU aKPWJIOBOM KHUCJIOTHI Ha
HU3KOMOJIEKYJISIDHBIA ~ TMOJUATUJIEH  JUIsl  TOJYYEHUS  CaKEHANOJbHEHHBIX
cynepkonieHTpatoB (crnpaBka OO0 «Shurtan gaz kimyo majmuasi» Ne030/2167 ot
26 ampens 2021 rona). Jlo6aBnenue 5-10% mnpuBuroro conomumepa HMIID:AK B
cakeBble MOMMATHIICHOBBIE Kommosuiun OOO "Shurtan gaz kimyo majmuasi”
MTO3BOJIMJIO MOBBICUTH TEPMOCTOMKOCTh cynepkoHueHTparoB 1mo 'OCT 18599 na 4-
6 MHUHYT;

BOJOPACTBOPUMBIA  TOJIMAKPUIIAMUJl, CHUHTE3UPOBAHHBIK M3  BOAHOIO
pacTBopa akpuiaamuaa, mnpousBoaumoro B AO “Navoiyazot”, wucmoib30BaH B
KauecTBe (IOKYNISIHTA JUIsl OYMCTKM CTOYHBIX BOJ TEXHOJOTUYECKOW ITYJIbIIbI
OTJ/ICJICHUS TIPOMBIBKH II€Xa M0 Mpou3BOACTBY (pochoputHoro konueHtpara OO0
“Qizilqum fosforit kompleksi” (cipaBka AK «O zkimyosanoat» Ne23-3-1918 ot 25
Mast 2021 roga). B pesynbTaTe mosiBUiiach BO3MOXKHOCTh 3HAYUTEIBHO YIPOCTUTH
TEXHOJIOTHIO TOJYYEHHUsI BOJOPACTBOPUMOTO MMIIOPTO3aMEIIAONIEro (PIOKYISTHTA
Ha OCHOBE CUHTE3UPOBAHHOTO BHICOKOMOJIEKYJISIPHOTO TOJIMaKpUIaMua,

pe3ynbTaThl MO UCCIEIOBAHUIO CBOWCTB PAacTBOPOB  (CO)MOJMMEPOB
aAKpUJIOBBIX MOHOMEPOB, CUHTE3UPOBAHHBIX PAJAMKAIBHON MoJMMepu3alueil Obuim
UCIIOIb30BaHbl B TpuKIagHoM mnpoekte NeA-4-13 “Pa3paboTka TeXHOJIOTHMU
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MOJIyYeHUs] HAHOBOJOKHUCTOIO HETKAHOI'O0 MaTepHalla Ha OCHOBE CONOJUMEpPA
mIesIKoBoro (puOporHa, XMUTO3aHA U AKPUJIOHUTPUIIA METOJIOM 3JIEKTPOCITMHHUHTA™,
P UCCJIEI0BAHUM B3aUMOJICUCTBHM, TPOTEKAONINX B pa30aBIICHHBIX PaCcTBOpaX U
MOJIEKYJISIPHO-MACCOBBIX XapaKTEPUCTUK (CO)MOTUMEPOB AKPHUIOBBIX MOHOMEPOB
CUHTE3UPOBAHHBIX B MPUCYTCTBUU OKUCIUTEIHHO-BOCCTAHOBUTEITHOTO UHUILIMATOPA
(cnpaBka HamumonanbHOrO yHHBeEpcUTeTa ¥Y30ekucTaHa mMeHu Mup3o YmyrOeka
Ne04/11-4418 ot 26 aBrycra 2021 roma). B pesynbrare Oblna wHcCclenoBaHa
MOp(OJIOTHS HAHOBOJIOKHHCTOTO MaTepHalia, KOTOPYI KOHTPOJIUPOBAIU MyTEM
U3MEHEHHUS  MOJIEKYJSIPHO-MACCOBBIX  XapaKTEPUCTUK  IOJIUMEPOB,  CO3/1aBas
BO3MOXHOCTh COXPaHEHHUS! CTPYKTYPhl BOJIOKHA B HEUTPaJIbHOW U HU3KOOCHOBHOM
Cpelie U UCCIIeI0BaHbl COPOIIMOHHBIE CBOMCTBA M0 OTHOIICHUIO K IapaM BOJBI.

AnpoGauusi pe3yJbTATOB McCCaeA0BaHM. Pe3ynbrarel uccinegoBaHus
U3JI0KEHBI B BUJIE JIOKJIAJOB M MPOILIM anpoOaiuio Ha 3 MEXIyHApOAHBIX U 17
pecnyOIUKaHCKUX HAYYHO-TIPAKTHYECKUX KOH(EPEHIIUSIX.

Ony0JUKOBAHHOCTH Pe3yJbTATOB HccienoBanusa. [lo Teme muccepranuu
omyonukoBano 30 HayyHBIX paboT, n3 HuX 10 HayyHBIX cTaTeil, B TOM 4yucie 7 B
PecniyOnmkanckux u 3 B 3apyOeXHOM >KypHaie, pEKOMEHJOBaHHBIX Briciieit
aTTeCTallMOHHOW KoMuccuel PecriyOnmku Y30ekuctan A myOJuKalul OCHOBHBIX
HAyYHBIX Pe3y/IbTaTOB JOKTOPCKOM nuccepranuii (DSc).

Crpykrypa m 00béM auccepranuu. Jluccepranusa COCTOUT U3 BBEICHUA,
MATH TJIaB, 3aKJIOYCHHUS, CITMCKA WMCIOJIL30BAHHOW JMTEPATyphl W TPHIOKCHHM.
O0Bem nuccepraruu coctaBisieT 184 crpaHuil.

OCHOBHOE COAEP XAHUE JUCCEPTALINU

Bo BBegeHnu 000CHOBaHa aKTyallbHOCTh U BOCTPEOOBAHHOCTH JAMCCEPTALIUH,
chopMyIUpOBaHbI 1€JIb U 3aJa4d UCCIEI0BAHUN, BBISIBJICHBI OOBEKTHI U MPEAMET
UCCJIEIOBAHMM,  ONPENENeHO  COOTBETCTBHE  HMCJENOBAHMA  MPUOPUTETHBIM
HalpaBJCHUSIM pa3BUTHs HAyKu U TexHojorui PecnyOmuku VY30ekucras,
000CHOBaHBI MX JIOCTOBEPHOCTb, W3JIOKEHBbl HAy4YHAsi HOBHU3HA U MPAKTHUYECKUE
pe3yNbTaThl UCCIAEAOBAHUM, PACKPBITHI TEOPETUUYECKAS U MPAKTHYECKasi 3HAYMMOCTh
MOJIYYEHHBIX PpE3yJIbTAaTOB, BHEAPEHUE UMX B TMPAKTUKY, CBEIACHUS IO
OMyOJIMKOBAaHHBIM pab0TaM M CTPYKTYpPE TUCCEPTAIIHH.

B nepBoit rnase nuccepranuu “lIlojimMmepusanus aKpuJI0OBbIX MOHOMEPOB
B PacTBOpe” pacCMOTPEHBI BONPOCHI MOJYyYEHUs TOMO U COIIOJIMMEPOB PA3JIUYHOIO
CTpoeHMsI Ha ocHoBe akpwiamuga (AA), merunakpunata (MA) u akpuiaoBoit
kuciaotsl (AK).

IMonumepu3anus akpuwjiamuaa B pacrBope. B Y30ekucrane BBITyCKaeTCs
BOJHBII pacTBOp akpriiamuaa ¢ KoHleHTpanueid Mmonomepa 10-12% mpousBonctsa
AO «Navoiyazoty, mosydyeHHBIH aMMHAYHBIM METOJIOM, Ha OCHOBAaHHH KOTOPOIO
MOJIy4yatoT HEUOHOTeHHbIH (mokynasHT. OnaHako, AaHHBIA (IOKYJISHT HMEeT
CYLIECTBEHHBIM HENOCTATOK, CBA3aHHBIM C IUIOXOM PACTBOPUMOCTBIO B Boue. B
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CBS3M C OTHUM, HCCIENOBaHUS ObUIM  HampaBl€Hbl Ha  pa3paboTKy
AKCIEPUMEHTAIIBHBIX MOAXO0JI0OB, HANpPaBJIEHHBIX HA CHHTE3 MOJHUAKpUIaMHUJIa
(ITAA) c BwIcOKON MoJekylsapHor Maccod (MM) 1o riyOOKMX CTeleHeu
IpEBpALICHUs, KOTOPbIE OTJIMYAKOTCA XOPOUIEH pPaCTBOPUMOCTBIO B BOAE W MOTYT
OBITh KCIIOJIb30BAHbI B KAYECTBE HEMOHOTEHHBIX (DIIOKYIISIHTOB.

CuHTE3 MOIMMEPOB OCYHIECTBIISUIM MO PaJAMKAILHOMY MEXaHH3MY B Koj0e,
CHAOXKCHHOM MENIAJIKOW, WHUIIMUPOBAHUS OKUCIUTEIHHO-BOCCTAHOBUTEIHHOM
cuctemoii nepcyibdara kamus ([ICK) - mupocynbdura nvarpus (IICH) B BogHOM
pactBope. IIpu sToM, konueHTpanus uaumuaropa IICK- 1,0x104-1,0x107 mous/n,
koHneHtpauusi [ICH- 2,0x10°-1,0x10* wmonb/n. Cunres OCYLIECTBISUIM B
unTepBane temneparyp 20-40°C. B mporuecce cHHTE3a OCYILECTBIISIIA H3MEPEHHE
KMHEMAaTHYECKOM BSA3KOCTH PEAaKIMOHHOM CMECH C TIOMOIIBI0 CTEKJISIHHOTO
kamwusipHoro BuckosuMmerpa BIDK-2. Ilepeocaxnenre nojJmMepoB OCYIECTBIISIN
B FEKCaHE.

HccenenoBana 3aBHCHMOCTB BSI3KOCTH PEAKIMOHHOM CMECHM OT BpPEMEHH
CHUHTE3a MpU pa3JIMYHBIX YCIOBHSIX cHUHTe3a. Ha HauanpHOM »3Tame cuHTE3a
BSI3KOCTh PEaKIMOHHOM CMECH BO3pacTaeT He3HauuTenbHo. OJHako mocie
JOCTH)KEHUSI  ONPEJCICHHOW CTENEHU MpEeBpalleHus] HaOII0JaeTCsl Pe3Koe
YBEJIMYEHUE BSI3KOCTH PEAKIMOHHOW CMECH, BBI3BAHHOE, OYEBHUIHO, TIe€Jb
s¢PpexTom. BaxkHO OTMETUTH, UTO MpPHU TOM mNoixydeHHbId [IAA coxpaHseT CBOIO
pacTBOopuUMOCTb. OIHAKO, KOI/Ia PEAKUUI0 TOJMMEpPU3AIMU POBOJIUIN IPHU
temneparype 40°C u Bblllle TO HAOMIOAATOCH (POpMHUpPOBAHME TPEXMEPHOU
CTPYKTYpBI 4epe3 15 MUHyT mnocse Hayajna CUHTE3a.

Ha puc. | nmpuBeneHsl 3aBUCUMOCTH XapAKTEPUCTUYECKON BSI3KOCTH BOJHOIO
paz0aBieHHoro pactBopa IIAA ot Ttemneparypsl cuHTe3a. Ilpu yBenuueHuun
Temmepatyphl cuaTe3a oT 20 mo 30°C, BenuumnHa [N] M3MEHSETCS HE3HAYUTEIBHO.
JanbHelimee yBenumuenue Temmeparypsl g0 35°C DpPHBOAUT K  CHMIKEHUIO
XapaKTEPUCTHUECKOW BSA3KOCTH. JlJIi YCTAHOBJEHUS MOJEKYISIPHO MAacCOBBIX
XapaKTEPUCTUK TMOJIYYEHHBIX TMOJUMEPOB, METOAOM Te€llb — MPOHUKAOUIEH
xpomatorpaduu (I'TIX) uccnenoBan psa oopas3inoB [TAA, KOToOpble CHHTE3UPOBATIU
npu paznuuHbiX KoHeHTpauusax [ICK u IICH u temnepatypax.

55 ¢

5t Puc. 1. 3aBucuMOCTh XapaKTepUCTHYECKOM
45 | //\1 Bsi3kocTH [n] (1J1/1) pacTBOpa

al PEAKIMOHHOM MAacChl OT BpeMEeHH CHHTEe3a
) NPH Pa3JIMYHbIX KOHIEHTPAIUAX

uHnnuupymwomei cucremsl: IICK-IICH=
1-:10%/2-10° moan/a (1), 2,5-10%4/3-10°

[

35 ¢

3L 3

el MoJb/a (2), 5:10%/5,0-10° moas/a (3),
2r ) 1,0-103/2,0-10"* mouan/x (4). PacTBopuTeah
15 : : : ' : Boaa, [M]=1,5 moJb/J1.

15 20 25 30 35 40
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.....................................................

Puc. 2. Xpomatorpammbl 00pa3uoB ITAA ¢ Hu3kuMm (a) u BoicOkuM (0)
co/iep:KaHMeM BBICOKOMOJIEKYJISIpHOH ppakumid. Y caoBus cuare3a: a- [IICK]
= 1x10*mouan/1, [IICH] = 2x10° mouan/a, T = 20°C; 6- [TICK] = 1x10™* moab/,

[IICH] = 2x10° moas/a, T = 35°C.
Tabumuna 1
HNHKpeMeHTHI MOJIEKYJISAPHBIX Macc 00pa3uoB ITAA, cuHTe3MpOBaAHHBIX
NPHU Pa3JINYHbIX YCI0BHAX

Ne | T,°C | M, x10° | My x10° | Mx10° | Maccosas Mu/M, st
JIOJIST BBICOKOMOJICKYJI
BBICOKOMOJIEK | SIpHOM (hpakiiuu
YISIPHOU
dbpakiuu
[MCK=1x10"*wmoms/n, [ICH=2%10"° momb/n
1 20 4,0 4,5 3,5 45 1,3
2 25 4,5 59 3,5 20 1,7
3 30 4,0 4.6 3,5 85 1,3
4 35 4,5 5,6 3,8 90 15
T[ICK=5x10"*moms/n1, [ICH=5%10"° monp/n
5 20 4,0 53 3,1 25 1,7
6 25 3,5 53 2,1 60 2,5
7 30 3,5 4,3 2,9 60 2,2
8 35 3,2 4.8 2,2 87 15

Cunte3upoBanHbii [TAA wumeeT NOJIMMOJANBHOE pacOpeielieHue U B
OCHOBHOM COCTOUT U3 3 (pakimii. AHaIN3 MacCOBOM 1oy (paKilnii, TOKA3bIBAECT,
4TO IIPU HOHMKEHUM Temmeparypsl cunTesa 1o 20°C B cucreme Bo3pacTaer
MaccoBas J0Jisi HU3KOMOJEKYJISIpHbIX (paknuii. Hampotus, mpu temmnepatype 30-
35°C maccoBas 10718 HU3KOMOIIEKYISpHOM (pakuuu mMana (tabi. 1.).

AHanu3 pe3ynbTaToB, IPUBEJICHHBIX B Ta0MIE | MOKa3bIBaeT CAEAYIOIIEE:

1. IIpm Bcex Temmeparypax CHHTE€3a, YBEJIMYEHUE KOHIICHTPALUU
WHULIMUPYIOIIEH CHUCTEMBI NMPUBOAUT K CHIKEHHUIO MM. OTO sIBIEHHE B LEIOM,
ABJISIETCS] OOUIUM JIJIS PaJAMKAIbHON MOJIUMEPHU3ALIUU.

2. Ipu xonuenTpanyuu uauuupyomei cucremsl IICK:IICH=5x10"/5x10°
MOJIB/J HaOMroaeTcss Hebobioe cHwkeHne MM ¢ poctoM temmepaTypbl 4-3,5-
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3,5-3,2. OnHako mpu Oosiee HU3KOM KOHLEHTPALMU MHUIMHUPYIOMIEH CHUCTEMBbI HE
HaA0JII0/1aeTCsl 3aBUCUMOCTH OT TEMITEPaTypHhI.

3. BenuuuHbl  MOAMAMCIEPCHOCTH  OOBIUHBIE  JJI  paJAUKAIbHOU
noiuMepuzanu ot 1,5 1o 2,2 CBUAETENHCTBYIOT O CMEIIAaHHOM OOpbIBE-
peKOMOUMHAIMSA U AUCIPOIIOPIIMOHUPOBAHUE U Tepeaya erH.

4. Huzkue 3HaueHus noiauaucnepcHocty 1,3 i 1Byx o0pasiioB BEPOSITHO
BbI3BaHbl TE€M, UYTO OTH 3HAYEHHUS] OTHOCATCA TOJBKO K OCHOBHOMU
BBICOKOMOJIEKYJISIPHOH (ppakiuu 0e3 yueTa 101 MoJuMepa B ApYTux Gpaxiusx.

Takxe ObUIM MPOBEACHBI UCCIEAOBAHUS BOJHBIX pacTBOpoB [TAA Metomom
JABOMHOTO JTy4YeHpeIOMIICHUS, KOTOPBIE MTOATBEPKAAIOT YTO UCCIETyeMble 00pa3Libl
[TAA HUMET MOJMMOJATBHOE PACHpPEACIIEHUE MOJEKYJSIPHBIX MacC y KOTOPBIX
IUAPOJAMHAMUYECKUE DPAIAYChl HAXOAATCS B Ipenesax OT HM Juana3oHa o
MUKpPOHHOTO pa3Mepa.

Jlis comocTaBieHUs] CUHTE3UpoBaHbl 00pasubl [IAA ¢ ucnonp3oBaHueM
gyucToro AA B KauecTBe MOHOMEpa. YCJIOBUS CHHTE3a IIOJMMEpPA, U €ro
XapaKTepUCTHUYECKas BA3KOCTb IPUBEACHBI B TAOIHUIE 2.

Ta6auma 2
CuHTE3 U MOJIEKYSIPHO-MACCOBBIEC XapPaKTePUCTUKH MOJHAKPHIAMHUAA
(u3 uncroro akpuiaamuaa). T=30°C, [AA]=1,5 moJn/a

Ne TICK, TICH, [n], My, %1078
MOJIB/TI MOJIB/TT JU1/T

1 1,0x10" 2,0x10" 9,86 5,01
5,0x10" 5,0x10" 8,49 3,99

Comnocrapienue pe3ynbTaToB puc. 1 u Tabn. 2 mokazano, uto [n] [TAA,
CUHTE3UPOBAHHOIO M3 YHUCTOIO MOHOMEpa MPHU COMOCTABUMBIX YCIOBHUSIX CHUHTE3a
CYLIECTBEHHO BbIlle, 4yeM y IIAA, CHUHTE3MpOBAaHHOIO M3 MOHOMEPHOW cMecH
npousBojactBa AO «Navoiyazoty. Kpome Toro, mo manasiM I'TIX ycraHOBIIEHO, YTO
o0pas3libl, CHHTE3UPOBAaHHBIE M3 YHCTOrO aAKpHJIaMHJla UMEIOT YHUMOoAanbHoe MMP.
OueBuaHo, 4yTO oOcoOeHHOCThIO cuHTe3a I[IAA wu3 moHomepHoit cmecu AO
“Navoiyazot” sIBIsieTCSI OCJIOXXKHEHHE PEaKIMU 3a CYET HAJIUYUS B PEAKIMOHHOMN
CMECHU IIPUMECEH, UTPAIOLIUX POJIb EPEIATIYMKOB LENH.

Takum o0pazoM, mHoJuMepHu3alMs akpuiamuja, npousBogumoro Ha AQO
“Navoiyazot” B NpPHUCYTCTBUU OKUCIUTEIbHO-BOCCTAHOBUTEIBHOW CHUCTEMBI TPHU
YMEPEHHBIX TeMIIepaTypax MPOTeKaeT C Telib— d(PPEKTOM U HE COMPOBONKIACTCS
oOpa3oBaHMEM TPEXMEPHOW CTPYKTYphl. ITO TO3BOJSET CHHTE3UPOBATH
BOJIOPACTBOpPUMBIC TMOJUMEPbl AA 10 TayOOKMX CTeneHed MpeBpallCHHs.
OntumanbHOM  TemmepaTypod Uil TPOBEACHUs mHoiaumepuszaiuu  AA  u3
mMoHoMepHOro pactsopa AQO «Navoiyazoty ssagerca 35°C mpu  koropoii
HaOMIOaeTCsl MaKCUMallbHAas MaccoBasi JIOJISI BBICOKOMOJICKYJISIPHOUM (ppaxiuu.
Onnako, HeIOCTaTKOM cUHTE3UpoBaHHOTO [TAA siBnsiercst ero HeBbicokass MM, uto
orpaHuuuBaeT 3(QPEKTUBHOCTh €r0 MPUMEHEHUS B KauecTBe (DJIOKYJISHTOB. B cBsi3U
C OTHUM, JaJIbHEUIIINE UCCIIeIOBaHUS ObLIM HaIpaBiieHbl Ha pa3pabOTKy CIOCOOOB
noBbiieHuss MM ITAA nipu ero cunrese.
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B mpenpiaynux Hammx padoTax ObUIO MOKa3aHO, YTO TPH MOJMMEPHU3AINH
AK B mpucyrcTtBuM xuTo3aHa (X3) HaOMOgaeTCs] MaKpPOMOJIEKYJISIPHBIA 3P DEKT,
CBSI3aHHBIN C YCKOPSIIOLIUM BIUSHUEM IIPUPOJHOTO MOJMcaxapuia Kak Ha CKOPOCTh
TOJMMEPH3AllUK, TaK M Ha Hpolecc (JOPMHUPOBAHMS TPEXMEPHOM CTPYKTYphl®. B
HacTosel paboTe HaMu uccienoBano BiusHue X3 Ha MM [TAA. Vcnons3zoBaiu
X3 Bombyx Mori u3 kykosok TyroBoro menkonpsaa (X3), npousBojactea MXDIT
AH PY3. MM 110 TtbIC. M creneHs neaneTwinpoBanus 85%. B Ttabmume 3
IIPUBEECHBl PE3YJBTAThl OINpPEACICHUs XapaKTepUCTHUECKUX Bsskocren [TAA,
MOJYYEHHOTO MPU PA3IMYHBIX YCIOBUSIX B IPUCYTCTBUU X3.
Tadauuna 3
Bausinne konuenTpanun X3 Bombyx Mori B peakiinoHHo# Macce Ha
XapPaKTEePUCTUYECKYIO BA3ZKOCTD 1] MOJIy4YeHHBIX COMOIUMEpPOB AA.
[IICK]=1,0x10"* mous/x, [IICH]=2,0x10"° MoJb/1

No | X3,% [n], aw/r. X3, % [n], aw/r.
25°C 30°C
1 0 4,85 0 4,98
2 0,05 5,01 0,05 5,35
3 0,1 5,65 0,1 6,88
4 0,15 6,62 0,15 8,51
5 0,2 7,51 0,2 9,91
6 0,25 4,17 0,25 4,51
7 0,3 2,5 0,3 3,46

Xapakrepuctuyeckass BSA3KOCTh IIAA, moiaydeHHOro B MPUCYTCTBUM X3
CYIIECTBEHHO BBIIIE TaKOBOM, IMOJIYYEHO B AHAJIOTMYHBIX YCIOBHSX, HO B
orcyrctBun  X3. Ilpuuem, yBeIMYEHUE  XAPAKTEPUCTUUYECKOW  BSI3KOCTH
HaOmomaercss g0  KoumeHtpamuid X3 0,2%. Belme 5Tol  KOHIIGHTpAIuu
HAO0JIIOTaeTCsl TTOHMKEHUE XapaKTepUCTUUYECKON Bsi3kocTU. [loxokue pesysbTaThl
ObLIM OOHAPYKEHBI. ABTOPHI HCIONL30BanK X3 Pocceuiickoro nmpoussoactsa ¢ MM
303000. B pmuamazone kounentpamuii X3 or 0 mo 0,4% oOHapyxuBaercs
YBEJIMYEHUE XAPAKTEPUCTUUECKOUN BSIZKOCTH COMOIMMEPOB MPUMEPHO OT 6,2 10 7,5
U1/T. B HalieM e ciyyae, Ipu NPUMEHEHUH X3 U3 KYKOJIOK TYTOBOTO IIEJIKOIpsaa
B nuana3zoHe koHueHTpauuii X3 ot 0 go 0,2% yBenuueHne XapaKTepUCTUUECKON
BS3KOCTH TouTH ABYKpaTHoe (Tabia. 3). Ilpu 3ToM, mapauielbHO € MPOLECCOM
romomnojiuMmepuzanuu AA HabIr0gaeTCsl TaKKe MIPUBUTAS conoyiMepu3anus AA Ha
X3, 4T0 OBLIO MOJATBEPIKIECHO BBIACICHUEM COMOJIMMEPOB HA HAYaJbHBIX CTETICHSIX
MpEeBpaleHUs U UX uccienopanuid merogom MK-cnexkrpockonuu.

VYckopsitomee aerictBue X3 Ha MPOLECC MOJUMEpPU3AlMU Psla MOHOMEPOB
O0OHapYy>KEHO TaKXe paHee MPU UCCIICIOBAHUM TPUBUTON COTIOJMMEPHU3AINH Psiia

2 A6paposa 3.M. CuHTE3 aKpHIIOBON KUCJIOTHI M3 aKpUJIOHUTpHIIA U cynepabcopbenTa Ha ee ocHoBe: [ucc. ... PhD.
xuM. Hayk. —T.: UXDIT AH PV3,2019. - 117 c.

3 Pomanesnu A.C. u ap. IlpuBuras pagukanbHas (CO)NOJMMEPHM3AIMS AKPHIAMUA W AKPHIOBOW KHUCJIOTHI Ha
xuTo3aH. «COBpeMEHHBIE MPOOIEMBI TEOPETUUECKONW M HKCIIEPUMEHTAILHON XUMUM». MeXBY30BCKHH ¢O. HayYHBIX
TpynoB XIV Beepoccuiickoil KOH]. MOJIOABIX YYEHBIX C MEXIyHapoAHbIM ydactieM. Caparos, 2020. 1-31 okTsOpst.
—C. 137-139.
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MoHOMepoB Ha X3*°. Takoe ycKOpeHHE OOBACHAIOCH C IMO3UIMUHA JIOKAIEHOTO
YBEJIMUEHUSI KOHIEHTPAIIMM MOHOMEpa B 30HE pOCTa MPHUBUTOM 1M, YTO OBLIO
HNOATBEPKAECHO METOJIOM PABHOBECHOTO UAJN3a.

Takum oOpazoM, npu noauMmepusauud AA, OCIOXKHEHHOM HaJU4YheM B
pacTBOpe areHTOB TMepefadyd Ienu Halmojgaercs noauMopanibHoe MMP ¢
HAJIMYUEM CYIIECTBEHHOW JI0JIM HU3KOMOJIEKYJSIPHOW (PpaKIuu, COOTHOIIECHUE
HU3KO- M BBICOKOMOJIEKYJISIPHBIX (Dpakiuii 3aBUCUT OT TeMIlepaTyphl CHHTE3a U
YBEJIMYUBACTCS B MOJIb3Y BBICOKOMOJIEKYJIAPHOU (PaKIUU C POCTOM TEMIIEPaTypBhl.
B memom, B cucTeme, OCIOXHEHHOW HalIWYuWeM TpuMecedl HabmromaroTcs Oosee
HU3Kue 3HaueHuss MM dem nipu cuHTe3e AA W3 YUCTOrO MOHOMEpA. Y CTAaHOBJIEHO,
YTO MOJIUMEPHI ¢ BBICOKOM MM MOryT OBITh MOTYYEHBI B IPUCYTCTBHU HEOOJBIINX
KOJIMYECTB X3 B PEaKIMOHHOW CMECH. DTO SIBJICHHE MOXXET OBITh MCIOJIB30BAaHO
UL LEJH TOJY4YEHUs  BBICOKOMOJEKYIspHOro IIAA, KOTOpBIA  MOXKET
UCIIOJIb30BAaThC B KAayeCTBE HEMOHOTEHHBIX (uokynsHTOB. Ilpu 3TOM,
(dbopMHpOBaHHE ONPEIECICHHOMN 1011 TPUBUTOTrO conoaumepa X3:AA He OKa3bIBaeT
HEraTHBHOT'O BIMSHMS Ha PaCTBOPUMOCTb 00pa3L 0B MOJIUMEPOB.

Bo BTopo# rnaBe muccepranuu 1o HazBaHueMm «llosiydyeHue M cBOWCTBA
MOAU(PUIHMPOBAHHOTO HU3KOMOJIEKYJSIPHOTO MOJUITWIEHA» ObUI paccMOTpEH
CUHTE3 TMPUBUTHIX COMNOJHMMEPOB HAa OCHOBE AKPUJIOBOM  KHUCIOTBI U
HU3KOMOJIEKYJISIPHOTO TOJIMATUIIEHA M U3MEHEHUWE HX CBOMCTB B pE3yJIbTaTe MX
B3aMMOJEHUCTBUS C KpaxMajaoM.

CuHTe3 NPUBHUTHIX CONOJMMEPOB HU3KOMOJIEKYJISIPHOTO NMOJMITHICHA H
aKpUJI0BOIl KNCJOTHI. CI0KHOCTh (POPMUPOBAHUS KOMIIO3UIIMOHHBIX MAaTEPUAIIOB
3aKJIIOYAETCS B TOM, 4YTO OOJIBIIMHCTBO MOJMMEPOB TEPMOJAMHAMHYECKHU
HECOBMECTHUMBI JIpyr ¢ Jpyrom. Pemmth 3Ty mpoOjeMy BO3MOKHO HCHOJb3Ys
0JIOYHBIE WJIM MPUBUTHIE COIMOJMMEPHI, KOTOPHIE B CBOEM COCTABE MMEIOT 3BEHbS
CHOCOOHBIE K B3aUMOICUCTBUIO C KOMIIOHEHTAMH, COCTaBIISIOIIMMHI KOMITO3ULUIO.

Hamu BIIEPBBIC CUHTE3UPOBAHBI MIPUBUTHIE COIOJIUMEPBI
HU3KOMOJIeKysipHOro nonmaTuieHa (HMIID) u akpunosoit kucnotsl (AK). Cunres
MOJIOOHBIX COIMOJMMEPOB HMHTEPECEH TEM, YTO B HHMX COYETAIOTCs Kak OJIOKH,
cojaepkamue onedruHOBbIe THAPO(OOHBIE 3BEHBS, TaK W IOCICAOBATEIHLHOCTH
3BeHbeB AK, crmocoOHble K B3aUMOJIEHCTBUIO C TMOJHCaxapuiaMu. ITO JaeT
BO3MOKHOCTh TPUMEHSThH JJAHHBIN COMOJIMMEDP B KaU€CTBE KOMIATHOMIM3ATOPA JIsI
CO3JaHusl KOMITO3ULIUNA MOJMATUIIEHA U IPUPOJIHBIX MOJTUCAXAPUIOB.

CuHTE3 TPUBUTHIX COMOJHMMEPOB OCYIIECTBISIIM MO PaJAUKaIbHOMY
mexanusmy 1pu 95°C mpu paszmmunbix cootHomenusx [HMITD]:[AK] B atmocdepe
azota. @akt o0pa30BaHUS NPHUBUTHIX COMOJUMEPOB TMOATBEPXKICH METOJIaMU
rpaBuMetpun U UK-®ypre cnexkrpockonnu. Bapeupys cootHomenne HMIID u AK
B PEaKIMOHHOM CMECH MOXHO CHHTE3UpPOBATh COMOJUMEPHI C BBICOKUM
conepxkanueM AK. Crenenu u r3¢dexruBnoctr npusuBku (CIT u DI1) mpuseaeHs
Ha puc. 3.

4 Hynera JLA. CTpyKTypHO-XUMMUECKas MOAM(HUKALMA XMTUHA, XMTO3aHA U XUTHH — TJIFOKAHOBBIX KOMILIEKCOB:
ABTtopedepart aucc... 10KT. XuM. Hayk. -CankT [letepOypr. 2006. - 39 c.

5 Jleprynos C.A. Cuntes ¥ (U3MKO-XUMHYECKHE CBOWCTBA HOBBIX MPMBMTHIX CONOJIMMEPOB HA OCHOBE XMTO3aHA U
HEKOTOPBIX THAPO(MUIHHBIX MOHOMEPOB: ABTOpedepar Jucc... KaH. XuM. HaykK. -AnmaTtsl. 2005. - 17 c.
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Puc. 3. 3aBucumocts crenenu (1) u 3pPpexkTuBHOCTH (2) NPUBUBKHU OT

konunentpauuu AK B peakunonnoii emecu. [IIB] = 5102 moan/a (a),
[IB] = 110 mouan/x (6).

VYBemnuenne conepxkanusd AK B peakiIMOHHON CMECH MPUBOJUT K POCTY Kak
CTeNeHU, Tak U dpdexTuBHOCTU NpuBUBKHU. [Ipuuem, kak BuIHO U3 puc. 3 (a),
3¢ (PEKTUBHOCTh NPUBUBKH MPAKTUYECKH [E€PECTAET YBEIWUYUBATHCA IPH
noctwkenun 40-45%.

VBenmnuenne koHueHTpaunun AK B peaklMOHHONM CMECH TaKKe MPUBOJIUT K
3aKOHOMEPHOMY pocCTy coaepxkanus 3BeHbeB AK B comommmepe. DTomy ke B
OTpe/IeNIEHHOW Mepe CHocoOCTBYeT MPOBEACHHE CHUHTE3a IMpH Oosiee HU3KOU
KOHIIEHTPAIlMX WHULIHATOPA.

PeHTreHOCTpYKTYpHBIN aHAJIN3 CUHTE3UPOBAHHBIX COIIOJIMMEPOB IIOKA3bIBACT
3aKOHOMEPHOE YMEHBIIEHHUE CTETNIEHN KPUCTAIUIMYHOCTH conommepa ot 59 no 19%
IIPY YBEJIMUEHUH cojepkaHnsd B HeM AK, CBS3aHHOE OYEBHUJIHO C TEM, YTO HAJINYNE
B MakpoMoJieKynax OOKOBBIX LEMel, COCTOSIINX U3 MOCIEA0BATEIbHOCTEN 3BEHBEB
AK, 3aTpyaHseT OpueHTalni0 MAKPOMOJIEKYL.

B3aumopeiicTBue MOAM(PULUPOBAHHOIO HU3KOMOJIEKYJISAPHOIO
NOJIMITHJIEHA ¢ KpaxmaJjoMm. HccrienoBaHo XUMHYECKOE B3aUMOIECHCTBHUE
KpaxMalia U MOJU(PUIIMPOBAHHOTO aKpuIoBoM kuciotoit HMIID st yctaHoBIeHuUs
BO3MOKHOCTH €T0 MPaKTUYECKOTo MPUMEHEHHs B KadecTBE KOMMATHUOMIM3aTOpa B
KOMITO3ULIHSIX MOJIUITUIIEH- KpaxMall. [IpuroroBienue cMecei
moaupunupoBannoro HMIID wu Kykypy3HOro Kkpaxmajga OCYUIECTBIISZIM Ha
71a00paTOpPHOM YCTAaHOBKE B YCIOBUAX CIABMrOBOro mosis. s mpoBeneHus
DKCIIEPUMEHTOB CUHTE3UPOBAHbl IIPUBUTBHIE COMNOJHUMEPHI B COOTHOLIEHUAX
HMII2:AK 60:40 (CIII-1) u 90:10 (CIUJI-2). DT comonuMepbl CMEUIMBAId Ha
71a00paTOPHOI YCTAHOBKE C KpaxMalloM B COOTHOIIEHHM COMOIMMEp: Kpaxman 4:1
u 1:4. Cmemenne ocymectsiasanu rnpu 130°C B teuenne 30 mun. Iposenenst MK-
CIIEKTPOCKOITUYECKUE MCCIeIOBaHUs cMecel (puc. 4).
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Puc. 4. UK- cnekTp kpaxmaJa (1) cmecu conosiumMepa ¢ KpaxmaJjioM Npu
cooTHowmieHuu 4:1 (2), npu coorHomenuu 1:4 (3).

s komno3utoB CIIJI-1 u CIIJI-2 ¢ kpaxmanom HaOJIIOIAIOTCA MOJIOCHI
nornomennss OH rpynm, ydacTBYIOIIMX B MEX- M BHYTPUMOJEKYISPHBIX
BOJOPOAHBIX CB3ax. Iloseienue monockl npu 1336,67 cm! xapakrepmsyer
acUMMeTpu4HOoe BajeHTHoe KosebaHuss C—O CBA3M CIOKHO3(QUPHON TIpYIIIBI
KOTOpoe oOpa3yeTcsi 3a cueT B3auMojeucTBusi KapOokcmibHOU Tpynnel CIUI-1 u
CIUI-2 ¢ ruapoKCWIbHOM rpynmnoil kKpaxmaina. VHTEHCUBHOCTb 3TOH MOJIOCHI
3aBUCUT oT coJiepKaHue AKpUIIOBOMU KHCJIOTBI B CONOJIUMEDPE.
PeHTreHOCTpyKTYpHBIM aHaIu3 MOJUMMEPHBIX CMECEH IO0Ka3all, 4TO YBEJINYCHUE
COoJepKaHUs KpaxMmajga B KOMIO3ULMUAX MPUBOAUT K CHIKEHHIO CTEICHU
KpuctaumndHocTy oT 45 1o 16% mnpu cmemennn ¢ CIIJI-1 u ot 58 mo 26% nns
CIJI-2. BeposiTHO, Npu CMEUICHHWH NPUBHTOTO COMOJIUMEPA C KpaxmaloMm
npoucxoaut (opmupoBanue TporHoro cononumepa HMIID-AK-kpaxman 3a cuet
0o0pa3oBaHUsl CI0KHOA(UPHOU CBSI3U NPU B3aUMOJACUCTBUS KAPOOKCHIIBHBIX TPYIII
3BeHbeB AK comonmmepa v ruApOKCUIIBHBIX TPYIIN KpaxMara.
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CHmXeHHe CTENEeHU KPUCTAIMYHOCTH MOXKET CBHUAETEIbCTBOBATH 00
U3MEHEHUM YCJIOBUN KPUCTAJUIM3AIMU U SIBISATHCS CIIEJACTBUEM (POPMUPOBAHUS B
CMECH TpPOMHOTO COIOJMMEPA. OTHU PE3YJbTAaThl OTKPBIBAIOT IEPCIEKTUBY
IIPUMEHEHHUSI  CUHTE3UPOBAHHBIX  IPUBUTHIX  COINOJMMEPOB B  KauyecTBE
KOMITATUOMJIM3aTOPOB B OHOpazjaraéMbIX MOJUMEPHBIX KOMIO3UIUSAX Ha OCHOBE
MTOJIMATUIIEHA ¥ KpaxMala.

B tpetneii rnaBe nuccepranyu «CBOMCTBA U CTPYKTYPHbIE OCOOEHHOCTH
COIOJIMMEPOB AKPWJIOBOM KHMCJIOTHD> IPEIACTABIICHBI PE3YJIbTAThl UCCIIETOBAHUI
(PU3HKO-XMMHUYECKHE CBOMCTBA MPUBHUTHIX M CTATUCTUYECKHUX conoumepoB AK.

YCTaHOBIIEHO, 4YTO YBENMYEHUE conepxkaHus 3BeHbeB AK B cocrase
npusutoro cononmumepa HMIID:AK npuBogutr k 3aKOHOMEPHOMY pOCTY
Temmeparypsl miasieHus or 110°C mis memomupuumuposannoro HMIID u mo
130°C mpu CII = 60-80%. DTO sBICHHE CBA3aHO Kak ¢ yBenuueHueM MM
OPUBUTOrO comoysimMepa 1o cpaBHeHuto ¢ HMIID, Ttak u ¢ ycuneHuem
MEKMOJIEKYJISIPHBIX B3aMMOJECHUCTBUN, 00yCIIOBJIEHHBIX IIPUCYTCTBUEM
KapOOKCHIIBHBIX TPy 3BeHbeB AK.

JlepuBarorpaduyueckue MCCIeAOBaHUS MPUBHUTHIX comojimMmepoB HMITD:AK
[IOKA3aJid, 4TO TEMIIEpaTypa Hayana pas3iokKeHHs Ti1p CyIIECTBEHHO CMEIIAETCS B
CTOpOHY OoJjiee BBICOKMX TemIiepaTyp npu mnepexoge or HMIID k mpuBuTomy
conosiumepy (tabn. 4). IlpuueM, 3TO cmelieHHe TeM OoJiblle, 4YeM OoJibIle
coaepxkanue 3BeHbeB AK B cononumepe.

Taoauna 4
Bean4uHbl 3 PeKTUBHON JHEPIrUH AKTHUBALMH TEPMOOKHUCIUTEIHLHOI0
pa3ioxenus (Ex) n3yuaemsix (co)noaumepon

No CooTHo1ieHue Temneparypa mpu norepe Ea,

/11 obpasnos HMIID-AK Macchl B %, yKa3aHHOU B k/JI>x/MOJTB
(cooTHOIIEHNE naaekce, °C
B % Macc.) T1o T2 Tso

1 100-0 267 312 380 33,03

2 90-10 303 332 410 45,97

3 60-40 320 340 400 50,34

4 0-100 185 243 351 17,7
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Temneparypa Hauana pas3ioxkeHuss Tig TNPUBUTHIX  COMOJHUMEPOB,
CUHTE3UPOBAHHBIX INpU MOJbHOM cooTHomeHnnu HMIID:AK 90:10 u 60:40,
cogepxkamux B cBoeM coctaBe 7 um 10 mMonm % 3BeHbeB AK COOTBETCTBEHHO,
npesbimaeT TakoByo y HMIID Ha 36-57°C. Taxke sHeprus akTUBaluM Hayaja
Pa3JIOKEHUS] y TPUBHUTHIX conoiauMepoB Beimie, yem y HMIID u ITAK. Takoe
SBJICHHE paHee ObUI0 M3BECTHO I TPUBUTHIX COIMOJIUMEPOB OOBIYHOTO
BBEICOKOMOJIEKYJIIPHOTO TojmaTieHa ¢ AK®. Do sBneHne B HameM cirydae Takke
MOXHO OOBSCHUTH C TMO3UIUN MNPOSIBICHUS MUKPOTETEPOTCHHOCTH KOMITO3UIINH.
bioku ITAK Oyayuu TepMoIMHAMHYECKH HECOBMECTUMBIMU ¢ Mojekyinamu HMIID
BBIJICIISIFOTCSL B 9aCTHIIBI MHUKPO(Da3bl, KOTOpbIe (UKCUPYIOT CBSI3aHHBIE C HHUMH
xumudeckd 1enu HMIID, Tem caMbIM, CHIKas UX IMOJABHKHOCTb.

[Ipennosaraemeii  MEXaHW3M  B3aUMOJEUCTBUSL 3BeHbeB AK  Moxer
BBITJISIZIETh CIEAYIOITUM 00pa3oM:

CH;—CH~———

o7

0.0

-
™

—— CH— CH;——

OOpazoBaHue TaKOM MPOCTPAHCTBEHHOW CTPYKTYphI, Y3JIaMH KOTOPOU
ABIIIIOTCS, YaCTULBI MHUKpOQa3bl MPUBOJUT K TMOBBIIMIEHUIO TEPMOCTOMKOCTH
HMIID.

OOGpa3zoBaHue CTPYKTYyphl, MOKa3aHHONW Ha CXeMe HEU30€kKHO JOJIKHO
MOBJMUATh HAa BA3KOCTh pacIljlaBa KOMIIO3MIMKM TMOJIUATHIICHA. BbUIM TMOIy4YeHBI
KOMITO3UIIMK TToJM3TUIIEHa Bhicokoro aasienus (II9BJI) ¢ HMIID u npuBuThIMH
conmonmumepamu HMIID:AK pa3nuuHOro cocraBa ¢ ONPEACIEHBl 3HAYCHUSA
nokazarens Tekydectu pacmiasa (I1TP) mpu, narpyska 5,0 krc.

nie, r/10 1g -
man 1 Puc. 5. 3aBucumocts IITP

14 kommnozunuu [IIB/] ot
12 5 KOJINYeCTBA 100aBKH

1 HMIIJ (1), npuBuTOIro
08 conosimmepa HMIID:AK
0.6 (90:10) (2). npuBHUTOroO
04 3 conommepa HMIID:AK
0.2 (60:40) (3). T = 190°C.

0 L5 Harpy3ska 5,0 kr.

[obaeka, %

6 Kpyns JLII. u ap. TonyueHne MakporeTepOTEHHBIX NPUBHTBIX IUIEHOK IOJIMITUICH-TIONHAKPHIOBAsS KHCIOTA U
HCCIICAOBAHKME UX TEPMOMEXaHNIECKUX CBOMCTB // Bricokomonek. coem. 1989 —Cep. A. —T. 31, Ne9. -C. 1810-1814.
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Ho6aska HMIID mpuBomut kx ysenumdyenuto IITP kommosuimu, xoropoe
HaOmonaercs npu coaepxkannu HMIID B xomnoszunuu 6onee 5%. HMIID umeer
MOJIEKYJISIPHBIE MAacChl HECOMOCTAaBUMO MEHbIIME MO cpaBHeHHIo ¢ [IOBJ] u 1o
00bscHSIeT A(M(PEKT CHIKEHHS BA3KOCTH paciulaBa KOMIIO3UIIMH TIPH  €T0
pazbasnenuu. To ects, HeMoauduuupoBanusii HMIID neiictByeT kak myOpUKaHT.
WNuas kaptuHa Habmomaercs s komno3utuii [19B/] ¢ npuBUTHEIM coOOIMMEpPOM
HMIIS:AK. o6asnenune 2,5-5,0% moaudunmpoBanHoro HMIID B xommo3uiiuto
MPUBOJMT K 3HauuTeNbHOMY CHIbKeHUIo [TTP kak anst HMIID:AK 90:10, Tak u nis
HMIID:AK 60:40. JanbHelilee yBEIUYEHUE COACPKAHNS IPUBUTOIO COMOJIMMEpPA
B KOoMMo3uluu npuBoauT K pocty IITP, npuuem 3TOT pocT Oosiee 3HAUMTEIBHBIN
st conosimmepa HMITD:AK 90:10. OOBSICHUTD 3TO SBJICHUE MOXKHO CJICTYIOIIUM
obOpazoM. Hecmotpst Ha mpuBuBky AK, MM mnpusutoro cononmumepa HMIID:AK
OCTaeTCsl HECcONmoCTaBUMO Ooisiee HU3KOW 1o cpaBHeHntro ¢ MM IIOBJI. B
KOMITO3UIIMU MPOTEKAIOT 2 KOHKYPUPYIOIIUX Ipoliecca- CTPYKTYpPHUPOBAHUE 3a CUET
B3aUMO/JICUCTBUSI KapOOKCUIIBHBIX Tpyni 3BeHbeB AK, KOTOpOE MOBBIIAET BI3KOCTh
paciiaBa U pa30aBJICHUE KOMITO3UIIMU 00JIee HU3KOMOJICKYJISIPHBIM 110 CPABHEHUIO
¢ [I9B/] npuBUTHIM COMOJIUMEPOM.

[Ipy HHU3KUX COJEpXKAHUSIX MPUBUTOTO COMOJIUMEpPa B KOMIIO3UIUU
CTPYKTYPUPOBAHHE MO MPEAJIOKCHHOW BBIIIE CXEME HMEET MecTo, a 3(deKT
paz0aBiieHHs HE3HAUMUTENIEH U3-32 HHU3KOTO COJEp)KaHUs COoMojiuMepa B
KOMITO3HMIIMK. DTO MOATBEPKIAaeTCA JAaHHBIMU KpuBOM 1 pucyHka 5. IIpu Hu3KOM
conepxkanuu Hemoaupunrpoannoro HMIID on npakruuecku ne Bnusier Ha [ITP.
Hampotus, npu coxepxanuu no6aBku 6omnee 5% s>ddext pazdasnenus [19B]]
HHU3KOMOJIEKYJIIPHBIM COEJIMHEHUEM HAYMHAET UTPaTh CBOIO PoJib, moBbimas [1TP.
[Tpuyem s1oT 2pdext Oonee sipko BbIpakeH 1yt HeMmoaubuimpoBanHoro HMIID,
MEHEee CYIIEeCTBEHHO BbIpaxkeH miisi conoinumepa HMIID:AK 90:10 u eme cnabee
nposiBnisgercss npu  aoOasiennn HMIID:AK 60:40. VYpenuuenue cojaepKaHus
3BeHbeB AK B comoimMepe 3aKOHOMEPHO MPUBOAUT K YBEIWYEHUIO KOJIMYECTBA
y3JI0B CETKH 3alICTUICHUN B KOMITO3UIIMHU, YTO CIIOCOOCTBYET MOBBIIIEHUIO BI3KOCTH
pacruiasa.

Hanmvure  MUKpOreTEpOreHHOCTH  MOATBEPKAACTCA  HMCCIEIOBAHUSMHU
komno3uunii [I9BJl m mpuBuroro conmomumepa HMIID:AK metomom aroMHoOU
cuinoBorr mukpockonnu (ACM). B momumepHBIX cMmecsx HabItomaeTcss Xopoiiee
pacmpeneneHre Jactull aucrnepcHoit ¢asel, pazmepsl koTopbix oT 300 amM 10 500
oM. JlucnepcHas asza, O4eBHIHO COCTOUT M3 MOJIEKYJ MPUBUTOTO COMOJIMMEpPA
HMIID: AK, rae 3BeHbst akpUIOBOM KUCIOTHI CIOCOOHBI B3aUMOJIEHCTBOBATD JIPYT C
Ipyrom, 00pa3ys HaHOpa3MepHBIE ACCOLUATHI.

Takum oOpazom, HaJIMYKME MOCIIEIOBATEIbHOCTEN 3BeHheB AK B NMPUBUTHIX
conoaumepax HMIID:AK oxa3bIBaeT CyHIECTBEHHOE BIUSHHE KaK Ha CBOWCTBA
CaMHX COTIOJIMMEPOB, TaK M Ha CBOMCTBA KOMIO3UIIUM C UX y4acCTHUEM, BbI3BAaHHOE,
BEPOSITHO MPOTEKAHHEM  MEKMOJEKYJSPHBIX  B3aUMOJCHCTBUM  HMEIOIINXCS
KapOOKCUJIBHBIX TPYMI. B CBSI3W ¢ 3TUM, MOXHO TMPEINOJIOKHUTH, YTO TMPUBUTHIC
COMOJUMEPHI UMEIOT MEPCIEKTUBY MPUMEHEHHUS B KaueCTBE J00aBOK YITyUIIAIOIINX
CBOMCTBA KOMIIO3ULIMM HAa OCHOBE TMOJMATWIEHAa, B  YAaCTHOCTH, UX
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TEPMOCTAOMILHOCTh. B paboTe MOMy4YeHBbl CaKEHAINOJHEHHBIE KOMIIO3HUINH
TpYOHBIX MapoOK MOJMATHIIEHA U MTOKA3aHO, YTO J0OAaBKa B KOMIIO3UIUIO PUBUTHIX
COMOJIUMEPOB B KoynyecTBe 5-10% MpUBOAUT K YBETUYEHUIO TEPMOCTAOUILHOCTH
Ha 4-6 mun o 'OCT 18599.

Hamnune 3BeHbeB AK OKa3bIBaeT CyIIECTBEHHOE BIIMSHUE HAa CBOWCTBA HE
TOJIbKO TPUBUTHIX, HO U CTAaTUCTUYECKHUX COMOJMMEpoB. Hamu cuUHTE3MpOBaHBI
cTaTUCTUUECKue cononumepnl metunakpuiata (MA) u AK u ucciegoBaHo BIusiHUE
COCTaBa COMOJIMMEpAa Ha HUX TEPMOCTOMKOCTh. Y CTaHOBJIEHO, YTO 3aBHUCHUMOCTD
TEeMIIepaTypbl Hayajga pa3lioKeHHs] OT COCTaBa HMMEET CIOXKHBIA XapakTep.
[TosiBiierne HeOobIIOro KojudecTBa 3BeHbeB AK B comommmepe (o 20-30%)
NPUBOJUT K CYIIECTBEHHOMY YBEJIMUYEHUIO €ro TepMocToMKocTu. JlanbHeiliee
yBenuuenue coaepkanus 3seHbeB AK (o1 30 1o 70%) npuBOAUT K YMEHBIICHUIO
TEPMOCTOMKOCTH JI0 BEJIMYMH, XapakTepHbIX s romonoiaumepa MA. Ilpu
yBenuueHun cojepxkanusa 3BeHbeB AK or 70 mo 100% TepmMoCTOMKOCTH CHOBa
HECKOJIbKO YyBENMUMBaeTCs. Takoe BiausHHE 3BeHbeB AK Ha TEpMOCTOHMKOCTH
COMNOJUMEPOB TAaKXKE CBA3AHO, BEPOSATHO, C MPOTEKAHHEM MEXMOJEKYISPHBIX
B3aUMOJICUCTBUI UMEIONTUXCS KapOOKCHIIBHBIX TPYIIII.

B  werBeproii rmmaBe  gmccepramuu  “‘IIpakTHYeckHe — CBOMCTBA
(co)moiMMepoB  aKpPWJIOBBIX MOHOMEPOB”  MPEJCTABICHBI  BO3MOXKHOCTH
MPAKTUYECKOr0 IPUMEHEHUs1 00pa3L0B, MOJIyYEHHBIX HA OCHOBE CUHTE3A.

HonmunakpwiaMua B KadyecTBe (PJIOKYJISAHTA AJIsI OYUCTKH CTOYHBIX BOJ.
Hewnonorennbie (GbIOKyJISHTH TPUMEHSIOTCS, B YACTHOCTH, B IPOMBIITUIEHHOCTH JIIsI
OCaXKJECHUSI TBEPIBIX YACTHUI[ U3 TEXHOJOTMYECKON IMyJbIbI OTAEIICHUS TPOMBIBKH.
JUist 3TUX 1eneil HMCHoJb3yeTcs, B YAaCTHOCTH, HEHMOHOTCHHBIA (DIIOKYISIHT
ITPAECTOJI 2500 Ha ocHOBe monuakpuwiamMmuaa ¢ Bbicokod MM. Hawmu
MPEUIOAKEHO MCIONB30BaTh [ d3Tux Hened IIAA, CHUHTE3MpOBAaHHBIN U3
MOHOMepHOro pactBopa mpousBojactBa AQO «Navoiyazoty. Cunres ObLI
OCYILIECTBJIEH B NpUCyTcTBHU uHMnuupyomei cucremsl IICA-IICH npu 30°C B
yenosuax TICK/TICH = 1x107%/2x107° (o6pazen 1 (0,1% pas36aBieHHbI pacTBOp) U
3 (0,2% pas6asnennsiii persop)), IICK/IICH = 5x10* /5x107° (o6pasen; 2 (0,1%
pa3OBIeHHBIN pacTBOp)). OO6pa3iibl OBLIU UCIIBITAHBI HA TEXHOJOTMUECKUX CTOYHBIX
Bosax OO0 «Qizilqum fosforit kompleksi». PesynbraTsl npuBeneHs! B Tabmwuie 5 B
cpaBHeHUU ¢ UMNopTHBIM ¢iokynsiaToM [IPAECTOJT 2500.

Tadanna 5.
DoKyJINPYIOHIasi AKTUBHOCTh CHHTE3UPOBAHHOI0 MOJHAKPUJIAMHUIA
Bpewms, O0BbeM OCBETIICHHOM JKUJIKOCTH, MIT
MUHYT [Tpaecton Oobpazer 1 Oo6pazer 2 Ob6paser 3
2500

1 120 90 105 260

2 160 150 145 280

3 190 180 170 295

4 205 205 180 295

3) 220 220 190 310
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Onokynupyromas akTUBHOCTh 00pa3uoB [IAA, CHHTE3UpPOBAHHOTO U3
MOHOMepHOTO pactBopa mnpom3BoactBa AO «Navoiyazot» He ycrymaer
npomsinieHHoMY GiokyssHTy [IPAECTOJI 2500.

Comosiumeps! aKpHJIOBOM KHCJOTBI M METWJIAKPHWIATAa B KadecTBe
MaTepHajia s PeCcTABPALMH  apXeoJOrH4ecKMx oO0beKToB. bousbioe
pacupoCTpaHEHUE B PECTaBPALMOHHOM IPAKTUKE HAIIIM KOMIIO3ULIMHA HAa OCHOBE
(MET)akpuJIOBBIX TOJMMEPOB, B YAaCTHOCTH MOJMOYTWIMETAKpUjiaTa U €ro
conoaumepoB. Hamu npeiiokeHo UCHoJb30BaTh IS 3TUX LIEJEd CTaTUCTUUYECKUE
cononumepsl MA u AK pasznuunoro cocraBa. [lomyuennsie conomumepsl MA:AK
anpoOHPOBaHBI HA MOJIEIIAX aPXEOJIOTHISCKUX 0OBEKTOB.

Ha puc. 6 npuBeneHO BIMSHHE KOJIMYECTBA HAHECEHHOI'O COIMOJIMMEpa Ha
MEXaHUYECKYIO MPOYHOCTh MOJENEN apXeoJOrn4eckux oObeKTOB. s cpaBHEHHS
MOKa3aHa aHaJOTWUYHasi 3aBHCHUMOCTb U1 NOJUOYTHIMETAaKpHiIaTa, OOBIYHO
IIPUMEHSAEMOTO ISl STHX LEIei’ .

26
/o, | M
22
2

Puc. 6. 3aBucumoctnb
MEXaHUYEeCKOU NMPOYHOCTH
MojeJied Ha ciKaTue OT
CO/Iep:KaHMS COMOJIMMepa
MA:AK (1) u
noJudyTujIMeTaKkpuiara (2).

18
16
14
12

1
0 0,1 032 03 0,4

coAepaHue cononMmepa B moaenm, %

Mexanuveckass  MPOYHOCTh  Mojeliel, oO0pabOTaHHBIX, PacTBOPAMH
conosinmepoB MA:AK mNoBbIIIaeTCS ¢ YBEIMYEHUEM UX MaccoBOU nonu. [Ipudem,
10 YCWJICHUIO MEXAHUYECKOW MTPOYHOCTH MOJEJIEN CUHTE3UPOBAHHBIE COITOJIUMEPDI
naxe npesocxonsaT IIBMA. Conomumep MA:AK oTBeuaeT BCeM OCHOBHBIM
KpPUTEPUSIM HEOOXOJMMBIM I €ro MPUMEHEHUS B MPAKTUKE pecTaBpariuu
apXxeoJIoThuecKkux oO0bekToB. IIpommuTka Mojenelt pacTBOpamMu COMOJHUMEPOB
NPUBOIUT K YBEJIMUYCHHUIO UX MEXaHH4eCKOW mnpoyHocTu. [Ipu HEoOXoaumocTh
COTIOJIUMEP MOKET OBITh yIaJICH U3 00BEKTA.

IIpuBuTHIE CONMOJIUMEPHI AKPUIOBOH KHUCJIOTHI U HU3KOMOJIEKYJISIPHOTO
NOJIMATWIEHA B TMOJUMEPHbIX KOMIO3UIMAX. Pe3ynbTarhl HCCIEIOBaHUN 10
cuHte3dy npuBuUTbIX cononumepoB HMIID u AK wu ycraHoBieHwe wux
B3aUMOJICMCTBUSI C  KpaxmajoM  OTKpbhIBA€T MEPCHEKTUBY  MHPUMEHEHHS
CUHTE3UPOBAHHBIX MPUBUTHIX COTMOJMMEPOB B Ka4eCTBE KOMITATUOMIN3AaTOPOB B
OunopasnaraeMbIX MOJTMMEPHBIX KOMIIO3UITUAX HAa OCHOBE MOJIMATUIICHA U KpaxMasa.
beutn monydenst kommnosunuu [I9BJ[, kpaxmana W TPUBHUTBHIX COMOJIUMEPOB
HMIID:AK B cootnomennn 60:40 u 90:10.

7 Kympimkua B.O., Boxumosa H.P., Pammposa C.III. CuHTEe3 mONMMOYTHUIMETAKpWIATA M €r0 MPUMCHCHHE IS
pecTaBpanuu apxeojgoruniecknx oonbekToB // Ilmactnaeckue maccol. 2018. -Ne3-4. —C. 53-55.
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OuU3MKO - MEXAaHUYECKHE WCIBITAHUS KOMIIO3UIMKA I[OKa3ajdu, 4YTO B
MPUCYTCTBUM MPUBUTOTO COIMOJMMEPA, IO CPABHEHUIO C KOMIO3UIUSAMU 0e3
cormojuMepa BO3pacTaeT MOJYJb YIPYTrOCTH, MPUYEM HECKOJbKO 0oJiee BBICOKHE
3HAUYEHUS MOJYJIA YHPYroCTH HaAOMIOMAIOTCA Uil KOMIIO3ULUNA COMOJIUMEPOB,
CUHTE3UPOBaHHbIX IpU cooTHomeHusAx 90:10, koropsie conepxkar 7% 3BeHbeB AK.
BenuunHbl NPOYHOCTH MPU PACTSHKEHHMM W OTHOCUTEIBHOTO YIUIMHEHUS TIpH
pa3pbhIBE€ HECKOJBKO BO3pacTaloT MpU MNpuMeHeHuu kommnosuuuidi ¢ 10 mac.%
COJIEp’)KaHUEM TPUBUTOTO COMOJMMEpa MO CpaBHEHMIO ¢ Kommo3zuuuen [19B]] c
KpaxXMaJIOM B OTCYTCTBHH MPUBUTOTO COMOIUMEPA.

Metonom ACM mpoBeneH (a30BbI aHAIW3 M ONPEACNEHBl pa3Mephbl
JUCIIEPCHBIX YaCTHUI] KOMITO3HUINK TofudTHIIeHa (Puc. 7).

0 5 10 15 pm nm 0 1 2 3pm W

: 0.0225
0.02
00175
0015
00125
0.01
0.0075
0.005
0.0025

Puc. 7. AToMHasi CHJ10Basi MUKPOCKONUS KOMITO3ULUIM IMOJIHITHIICHA C
kpaxmasioMm. IIIB/I:kpaxmaiu = 80:20 (a), [IIB/I:kpaxmai:npuBuToi
conmotumep HMIII:AK (90:10) = 70:20:10 (0)

Kommnosumuss TIOBJI: kpaxman (Puc.7 (a)) He comepikamiasi MPUBUTOTO
COTIONIUMEpPA COJICPYKUT B CBOEM COCTABE YACTHUIIBI PA3THUYHON (HOPMBI- yIJTMHEHHbIE
JUIMHON 0 4 MKM U IIHUPUHOWU 1.5 MKM, a Takke Kpyrible - pazMepoM | MKM.
JlobaBka B KoMmosuimui mpuBuToro comoiaumepa HMIID:AK B kaudectBe
KoMmnaTuOuiauizaropa B kojuuectBe 5-10 mac.% cmocoOcTByeT (hOpMUPOBAHUIO
yacTull AucnepcHoil (a3bl kpyrioi ¢opmbl B auanazone pasmepoB 350-550 M
(Puc.7(06)).

Takum o6paszom, npuBuThie conoaumepsl HMIID u AK moryt npumeHnsitbes
B KayecTBE KOMMNATHOWJIM3ATOPOB B KOMIIOZMIMSIX TMOJUATHICHA W Kpaxmaja.
JlobaBka comonuMmepa B KOMIIO3UIMIO B KojudecTtBe 5-10% cmocoOCTByeT
pPaBHOMEpPHOMY  paclpeielieHHI0  4YacTHI[  Kpaxmaia B IOJUITHIICHE,
MPEAOTBPAIICHUIO WX KOAIECICHIINKM, YTO TPUBOAUT K YIyUIICHUIO (DU3UKO-
MEXaHHUYECKUX CBOMCTB KOMITO3UIINHU.

B nsaroit rmaBe guccepraruu '''TexHoJiorudeckasi 4acThb'' MpeICcTaBIICHBI
BO3MOKHOCTH ONTUMH3ANUM  J1a0OpaTOPHOIi TEXHOJIOTHHU CHHTe3a
PACTBOPMMBIX TMOJHUMEPOB, TMOJYYE€HHBIX W3 MNPOAYKTOB IHepepadoTKu
akpuiaonutpuia B AQ «Navoiyazot». Pa3paborana TexHonOrmyeckas cxema
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MIPOM3BO/ICTBA MOJIUMEPOB aKPUIOBBIX MOHOMEPOB- (IIOKYJISIHTOB Ha ocHOBe [IAA
unu [TAK, cratuctuueckux conoiumepoB MA u AK 17151 IpUMEHEHUS B NIPAKTUKE
pecTaBpaluu U KOHCEPBALMKM apXEOJIOTHYECKUX U MAJICOHTOIOTHYECKUX 0OBEKTOB,
npuBUTHIX conoauMepoB HMIID um AK s npumMeHeHHss B NOJMMEPHBIX
KOMITO3ULUSX.

[lonyyeHHble ~ pe3yJbTaThl  IOKA3bIBAIOT  BO3MOXKHOCTb  CO3JAHUA
YHUBEPCAIbHOW MHJIOTHOM YCTaHOBKH, KOTOpas C HEOOJbUIMMHU H3MEHEHUSIMU
MOXET OBITh NMPUMEHEHA ISl OCYIIECTBICHHS CHUHTE3a IOJMMEPOB aKPUIOBBIX
MOHOMepoB. Pa3zpaborana TexHoJormueckas cxema M JaOOpaTOPHBIM peraamMeHT
MOTy4Y€HHUS (CO)MOITUMEPOB Ha OCHOBE aKPUJIOBBIX MOHOMEPOB.

SAK/TIOYEHHUE

[Io pe3ynbTaToOM UCCAEAOBAHUN, IPOBEAEHHBIX 10 TEME JOKTOPCKOU
nuccepranuu: « CUHTE3 TOMO- U COIIOJIMMEPOB Ha OCHOBE AKPWJIOBBIX MOHOMEPOB:
CBOKCTBA U IPUMEHEHHEY MPEICTABICHBI CIETYIOIINE BHIBOIBIL:

1. M3yueHa paaukajibHas MOJMMEpU3alUs aKpUJaMHIa B BOJHOM pPacTBOpeE
moHomepa AO «Navoiyazoty B MNPHCYTCTBUHM HWHHUIMATOPOB OKHCIMTEILHO-
BOCCTAHOBUTEIBHOTO THIMA, KOTOpas NPOTEKAET NPH YMEPEHHBIX TEMIIEpATypax
(20-35°C) u conposoxmaercss rens >pdekrom. ITomumepsl, CUHTE3UPOBAHHEIE 0
rIyOOKHMX CTemneHeil IpespaiieHus mpu Temmepatype Hmwke 40°C o6magaror
XOpOIIEH  pacTBOPUMOCTBIO B BOJA€. AHamM3  MOJEKYJISIPHO-MAaCcCOBBIX
XapaKTEPUCTHK TOJIMAKPUIAMUJIA TTOKa3aJl OTHOCUTEIBHO HEBBICOKHE BEIMYUHBI
MOJIEKYJIIPHBIX MacC W HaJIW4YME MOJMMOAAIBHOIO MOJEKYJIIPHO-MaCCOBOTO
pacnpeneneHus, YTO CBSI3aHO C HAJIMYUEM B PAcTBOpPE MPUMECEH, UTPAIOIIUX POJIb
MHTUOUPYIONIUX areHTOB U NEPeAaTYMKOB LICTIH.

2. BrepBble, TPENIOKEH JKCIEPUMEHTANBHBIA TIOIXOJ JIJIS TIOBBIIICHHS
MOJIEKYJISIPHOM Macchl MOJUAKpUIAMHUAA. Y CTAaHOBJIEHO, 4YTO MPHUCYTCTBUE B
peakIMoOHHON cMecu HebombuX, 10 0,2% KOIUYEeCTB MPUPOIHOTO IMOoJIHcaxapuia
xuTo3aHa Bombyx Mori criocoOcTByeT YCKOPEHHUIO MOMMEPH3alii aKpuiaMuaa u
YBEIUYEHUIO €r0 XapaKTEepUCTUYECKOW BA3KocTH B 1,5 - 2 paza. Ilpu stom
COXpPAaHSETCS BBICOKAas PACTBOPUMOCTh MOJUMEpa B Boe. ITOT 3(P(EKT MOXKeT
OBITb WCIIOJIB30BaH JUISI TOJY4YEHUS HEUOHOTCHHBIX (IOKYJISTHTOB Ha OCHOBE
BOJIHOTO pacTBOpa MoHOMepa AO «Navoiyazoty.

3. CuHTE3UpOBAaHBl CTATHUCTHMYECKHE COMNOJIMMEpPHl METWUJaKpuiaTa u
AKpUJIOBOM KHUCIOTHI B YCJIOBHSIX PAJAUKAIbHOTO WHULMHUPOBAHUSA. Y CTAHOBIIEHO,
YTO MpPU MPOBEACHUM COMOJIMMEPHU3ALUMU B PACTBOPE 3aBHUCUMOCTb COCTaBOB
COMOJUMEPOB MPOXOAUT BOJM3M JIMHUU a3€0TPOIa, YTO JAaeT BO3MOXHOCTb
CUHTE3UPOBATH COMOJIUMEPHI C BBICOKOW KOMIIO3UIIMOHHOW OJHOPOJHOCTHIO U
peryiaupyeMbIMU THAPOPUIBLHO-TUAPO(HOOHBIMHU CBOWCTBAMHU.

4. BriepBble CUHTE3UPOBAHbI IPUBUTHIE COMOIMMEPHI aKPUIIOBOM KUCIOTHI Ha
HU3KOMOJIEKYJISIPHBIA MOJIMATUIEH B YCIOBHUSX PAAUKAIBHOTO WHUIIMHUPOBAHUS
NepeKnchio OeH3omna, B pacTBope Kcuioia. [lokazaHo, 4TO BBIPUPYS YCIOBHS
CHMHTE3a MOKHO [OJy4YaThb COIOJMMEPHI 3aJaHHOTO COCTaBa, IIPU 3TOM,

52



3¢ (PEeKTUBHOCT, TPUBUBKK He TpeBbimaer 60%, 4YTO CBUAETEIBCTBYET O
3HAUUTEIBHBIC I0JIM peakiuu romonoaumepusanuu AK.

5. YcTaHOBIEHO, YTO HAJUYKE MOCIIEI0BATEILHOCTEN 3B€HHEB TPUBUBAEMOIO
MOHOMEpa B OOKOBO 1IeNU BJIUSET HAa CTPYKTYPHBbIE OCOOEHHOCTHU COTOJIMMEPOB.
VBenuuenne coaepxanuss AK B comomumepe or 0 go 50% mnpuBoguT K
3aKOHOMEPHOMY CHIDKEHUIO CTEIEHM KpHUCTAUNIMYHOCTH OT 59 1o 19%.
Oo6pazoBanue npusutoro cononumepa HMIID:AK npenstcTByeT kpuctaqin3anuu
u3-32 OOJBIIOrO MPOCTPAHCTBEHHOTO0 00BeMa OOKOBBIX T'PYII, KOTOPHIE HE JAIOT
BO3MOKHOCTH MaKpOMOJIEKYJIaM MEPEXOJAUTh B OPUEHTALIMOHHOE COCTOSIHUE.

6. Iloka3zaHo, 4YTO CBOWCTBA COINOJIMMEPOB AaKPUIOBOW KHUCJIOTHI B
3HAUNUTEIBHON CTENEHH OIpPEACNAITCS €ro CTPYKTYPHBIMH OCOOEHHOCTSMH,
CBSI3aHHBIMH CO CIIOCOOHOCTBIO TIOCJIEIOBATENLHOCTE 3BEHBEB aAKPHIIOBOM
KHCJIOTBl BBIIEIATBCA B OTAENbHYIO (a3zy. TepMookucinuTenbHas AECTPYKLHS
MIPUBUTHIX COTIOJMMEPOB MOKa3aja yYBEJIMUYECHUE TeMIIepaTyphbl Hauajaa pas3sioKeHUs
0 CPaBHEHHIO € TroMmomonuMepamMu Ha 36-57°C, uTO CBS3aHO, BEPOSATHO C
B3aUMOJICCTBUEM  KApOOKCWJIBHBIX  TPYII, OKa3bIBAIONIMX  BIMUSHUE  Ha
NOJIBJKHOCTh MAakpoMOJIeKyldl u auddys3uro Kuciopoga B oOpasue Mpu
TEeMIIepaTypax BbIIIE TEMIIEPATypPhl CTEKIOBAHUSI.

7. WccnenoBaHbl OCOOEHHOCTH B3aMMOJCHCTBHUS MPUBUTOTO COIOJIMMEPA
HU3KOMOJICKYJIIPHOTO ~ TMOJIMATUJIEHA M aKPUJIOBOM KHCIOTBI C KpaxMaljioM.
[Toka3aHo, 4TO IPH CMEIIEHUH KOMIIOHEHTOB B PacIlIaBe PEANM3yeTCs] XUMUYECKOE
B3aMMOJICICTBHE MEXIy KapOOKCHJIBHBIMH TPYIMIaMyd aKpWUIOBOH KHCIOTHI U
TUAPOKCUIILHBIMU  TPYIIIIAMH  KpaxMmaja, 4YTO OTKPBIBACT TMEPCIEKTUBY IS
NPUMEHEHHUS €ro B Ka4yeCTBE KOMIATUOMIN3aTOPOB B KOMIO3UIIUSIX MOJMUITHIICH —
Kpaxmajid. 3a CcueT XHWMHUYECKOrO0 B3aMMOJEHCTBUSA MPUBUTOrO COIMOJIUMEpPA C
KpaxMajioM B KOMIO3ULHUAX pealn3yercs Mop(doiorus ¢ pa3MepaMd YacTHI]
aucrnepcHo (a3bl OT HECKOJBKHMX JIECATKOB J0 coTeH HM. [lomydeHHble
KOMIIO3UIIMK  OOJAJar0T  YJOBJICTBOPUTEIbHBIMH  (DU3HKO-MEXAaHUUECKUMHU
MOKa3aTeJIIMU U MOTYT OBITh MCIOJB30BAaHBI [JIsI pa3paboTKu OHOpaziaraeMbix
MaTepHuasoB.

8. Ilokazanbl TyTHM NPAKTUYECKOTO TMPUMEHEHUS CHHTE3UPOBAHHBIX
(co)monmumepoB. [lonmuakpuiamun, TOJYYCHHBIH W3 pPa30aBICHHOTO BOJHOTO
pactBopa MoHomepa AO «Navoiyazot» o06iagaeT BBICOKOH pPacTBOPUMOCTHIO B
BOJIC M XOpole (PIoKyIupyromel CriocoOHOCThIO, HE YCTYIAIoIed UMIIOPTHBIM
aHaJioramM, 10 OTHOIICHHIO K CTOYHBIM BOJIaM TE€XHOJOTHYECKON MyJIbITBI OTACTICHHUS
NMPOMBIBKH IIeXa IO MPOu3BOACTBY (docdopurHoro konmeHtpata OO0 “Qizilqum
fosforit kompleksi”.

9. CratucTryeckue CONOJMMEPBI AKPWJIOBOW KHUCJIOTHI M METHIIAKpUJIAaTa
OTBEUYAIOT BCEM OCHOBHBIM KPUTEPUSM HEOOXOAMMBIM [IJIsl €ro MPUMEHEHHUS B
MPaKTUKE pEeCTaBpalliu  apXxeoJioTMuecknx oOBekToB. [Ipommtka Mopeneit
PacTBOpPaMH COTIOJIMMEPOB MPUBOJIUT K YBEIUUCHHUIO UX MEXAaHHUUECKOU MPOYHOCTH.
[Tpu HEOOXOIMMOCTH COTIOJIMMEP MOKET OBITh YAalleH U3 00BEKTA.

10. IlpumeHnenne B mMoMuoae(HUHOBBIX KOMITO3UIIASX MPUBUTOTO COTIOIUMEPA
HU3KOMOJIEKYJISIPHOTO  TOJIMATHJIEHA W AKPWJIOBOM  KUCJIOTBI HE  TOJIBKO
CHOCOOCTBYET XOpOIIEMY pacHpeleieHUI0 YacTHI] TUCIEpCHOM (a3bl (Kpaxmad,
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TEXHUYECKUW yTAEpoa), HO U BIMSIET HA TEPMOCTAOMIBHOCTh MaTepuaa.
[lokazano, urto po6aBka 5-10% mpuButoro comnomumepa HMIID:AK B
CaKCHATOJHEHHBIX KOMIO3UIMAX monudTuiieHa [lypTaHCKOoro razoXuMu4yecKoro
KOMILJIEKCA CIIOCOOCTBYET YJIYUIIEHUIO UX TEPMOCTAOMIBHOCTH, YTO UMEET BaXKHOE
3HaYEHHUE JUIs pa3pabOTKX KOMITO3UIIMM JIJIsl IPOU3BOJICTBA TPYO M3 MOJMAITHIICHA.

11. TlomyuyeHHble pe3ynbTaTbl B COBOKYIHOCTBIO C TPOBEICHHBIMU
TEXHUYECKUMU M TEXHOJIOTMUECKMMHU pacyeTaMu IOKa3bIBAalOT BO3MOXHOCTb
CO37aHUsl YHUBEPCATHHOW MHJIOTHOM YCTAaHOBKH, KOTOpas TMPAaKTHYECKH Oe3
M3MEHEHUSIMHA MOXXET OBITh MPUMEHEHA TSI OCYIIECTBICHUS CUHTE3a MOJUMEPOB
AKpWJIOBBIX ~ MOHOMEpPOB, TaKMX KakK aKpwiamMHuj, aKpwioBas KHCIIOTA,
MEeTHJIAKpUiIaT, OyTHIIMETaKPHUIIAT U COMTOIMMEPHI Ha MX OCHOBE.
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INTRODUCTION (abstract of DSc thesis)

The aim of the research is to develop experimental approaches to obtain of
homo- and copolymers macromolecules of linear and branched structure based on
acrylic monomers under conditions of radical polymerization, to establish effective
tools for regulation molecular characteristics, investigation the physico-chemical
and structural peculiarity of synthesized polymers that determine their operational
characteristics, as well as to establish areas of their practical application.

The objects of the research are acrylic acid, methylacrylate, acrylamide,
low-molecular-weight polyethylene, Bombyx Mori chitosan, as well as homo- and
copolymers based of various structures.

The scientific novelty of dissertation research consists in the following:

the regularity for the synthesis of polyacrylamide in agueous solution under
the conditions of red-ox initiators is established. Influence of synthesis conditions
with molecular weight properties of polyacrylamide is estabilished;

for the first time, the possibility of an effective influence of chitosan additives
on the polymerization process and the molecular weight of polyacrylamide is
shown, which opens up prospects for developing methods for the synthesis of high-
molecular water-soluble polyacrylamide using a monomer solution produced at
“Navoiazot” JSC as a raw material,

the peculiarities of acrylic acid copolymers synthesis in different structures
are shown. The peculiarity of synthesis of hydrogen bonds formation between the
molecules of acrylic acid, which also affects the synthesis of statistical copolymers
based on methylacrylate and acrylic and the properties of copolymers;

for the first time, in the conditions of radical initiation, grafting of acrylic acid
to the Low-molecular-weight polyethylene by grafting from method was
implemented. The obtained results allow us to obtain copolymers of a given
composition with a sufficiently high grafting efficiency;

it was established for the first time that acrylic acid units are capable of
interacting with starch macromolecules in compositions with polyethylene;

the correlation of the structure and thermal properties of acrylic acid
copolymers and compositions is established.

Implementation of the research results. Based on the achieved results on
the synthesis of homo- and copolymers based on acrylic monomers: properties and
application:

A technology has been developed for the production of carbon-filled
concentrates with the use of a lubricant based on modified low-molecular-weight
polyethylene produced in Uzbekistan at the Ustyurt gas chemical complex.
Modified low-molecular-weight polyethylene was put into practice in “Shurtan gas
chemical complex” LLC (reference of “Shurtan gas chemical complex” LLC No.
030/2167 dated April 26, 2021). As a result of he addition of 5-10% of the grafted
copolymer to the soot polyethylene compositions of ‘“Shurtan gas chemical
complex” LLC allowed to increase the heat resistance of super concentrates
according to GOST 18599 to 4-6 minutes.

57



obtaining technology flocculant based on polyacrylamide synthesized from
an aqueous solution produced in “Navoiyazot” JSC was developed. Polyacrylamide
was tested at “Kyzylkum Phosphorite Complex” LLC as a flocculant for cleaning
the technological waste water of the washing section of the production Tsech of
phosphorite concentrate (reference of “Uzkimyosanoat” JSC No. 23-3-1918 dated
May 25, 2021). As a result, it became possible to significantly simplify the
technology of obtaining a water-soluble import-substituting flocculant based on
synthesized high-molecular polyacrylamide;

properties of polymer solutions of acrylic monomers synthesized on the basis
of radical (co)polymerization reactions were used in the practical project No A-4-13
“Development of technology for producing nanofibrous nonwoven material based
on copolymer of fibroin, chitosan and acrylonitrile by electrospinning method” in
the participation of oxidative-repelling initiators in the molecular-mass descriptions
of (co)polymers and used in the study of connectivity (reference of the National
university of Uzbekistan named after Mirzo Ulugbek No. 04/11-4418 dated August
26, 2021). As a result, it made it possible to control the morphology of the resulting
nanotube materials by changing the molecular-mass characteristics of polymers, to
maintain the fiber structure in a neutral and sub-base environment, and to
investigate the sorbtion properties in relation to water vapor.

The structure and volume of the thesis. The thesis consists of an
introduction, five chapters, conclusion, list of used literature and an attachment. The
volume of the thesis is 184 pages.
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