Ne 2/2026

O‘zbekiston
ompozitsion
ateriallar

[Imiy-texnikaviy va amaliy jurnali

- -

K md e dar M

! ] A

Y36eKCKM Hay4YHO-TeXHUYEeCKUH U IPOU3BOACTBEHHbIN XKYPHaJI

KOMHOBI/I]_[I/IOHHI)IC MaTEePpPHa/ibl




MeToasbl uccjieI0BaHNN, TPHOOPOB 1 000PY/A0BaHMIT KOMIO3HIMOHHBIX MATEPHAJIOB Komno3unmnonnbie Matepuabl Ne2, 2026

[Morenuman snextpona u3 cramm Ct3 6e3 BpPEMEHH B CTOPOHY OTPHULATENBHBIX 3HAYEHUH H

MOKPBITHS B pacTBOpe cocTaBisieT 265+270 mB mo IpU  JOCTH)KEHHH  OIPEIEICHHOIO  BPEMEHU
BOZOPOHOH miKare. Hannine mokpeITHs, BBEICHUE CTaHOBUTCS PaBHBIM TOTEHIMANy dJeKTpona 0e3
B COCTaB TIOKPBITHS WHTHOWTOPOB M YBEITUYCHHE nokpeITHs (@ = 265270 MB).
TOJILIMHBI  I[OKPBITUS NPUBOIUT K  PE3KOMY Bpemst moctrkeHrs: BEIMIHHBI DJIEKTPOIHOTO
CHIDKEHHIO MOTEHIIHANIA 3NIEKTPOAA B NOTEHLHANIA O 3HAYCHUS B OTCYTCTBHE HMOKPBITHS
MOJIOKUTENBFHYI0 CTOpOHY (Tabmmmua 4). llpm 3aBUCHUT OT COCTaBa, HATUIHS MPUPOTHBIX T0OABOK
TOJIIMHE TOKPBITHA dMaiu O6onee 50 MkM u Gornee U SMalld MOXET OBITh NPUHATO, KaK KpUTEPHU
TOTEHIINAT CTAHOBUTCS MOJ0XKUTEIBLHBIM. oreHKH 3¢ dhekTHBHOCTH N00aBOK (Tadimma 4).

[ToTenmman >eKTpoIa ¢ MOKPHITHEM CMEMIAETCS BO
Tabauna 4
Bausinue 100aBOK HA BpeMs 7 (4ac) J0CTHKEHUS BeJIUYUHBI NOTEHNAJIOB 3J1eKTpoaa ¢ (MB)
u3 crajiu CT3 ¢ MOKPBITHEM /10 3HAYEHHUSI B OTCYTCTBHE MOKPBITHS B pacTBope HNO3+

H,CO3+H»,S0O4+S0O,+H,S.

Ne | Jlo6GaBku Kk smMaiu OnexrposuT, coaepxkaniuit HNOz+ HoCO3+H»SO04+S0O,+H,S

TLII DI1-750 7, 4ac @, MB

1. be3 no6asox 118 -270

2. Hutpobenson 198 -268

3. nu-1-A 170 -267

4, IIKY 165 -268

5. Kanrakc 218 -267

Kak BumHO M3 TaOMUILI 4, YTO 3JIEKTPOIHBII MOTEHIIHaNla JI0 MCXOJHOIo cocTosiHus 165+218
MOTEHIUAIT MOKPBITHI O3 100aBoK coctaBisieT 118 94acoB, YTO YKa3bIBaeT HAa TO, YTO WHTUOUTOPHI
gacoB. BBemeHHe B COCTaB MMOKPBITHH 00aBOK YBEIIMYUBAIOT CPOK CIYyKOBI TOKpbITHHA B 1,3+1,5
YBEIUYMBACT BpEMs JOCTHUKECHHS SJICKTPOJHOTO paza, 9eM OKpHITUs Oe3 T00aBOK.
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MIS ATSETATINING IZONIKOTINAMID BILAN YANGI KOORDINATSION
BIRIKMASINING SINTEZI VA FIZIK-KIMYOVIY TAHLILI

Sadullayeva Gulandom Bahodirovna, Ibragimova Mavluda Ro’zmetovna, Xudoyberdiyeva Dilfuza
Abdinazarovna, Pirimova Mehribon Asrorovna, Jo’rayev Azamat Shoymurot o’g’li

O’zRFA Umumiy va noorganik kimyo instituti

Annotatsiya: maqolada izonikotinamid bilan mis atsetatning koordinatsion birikmasi sintez gilingan
hamda uning tuzilishi fizik-kimyoviy usullar yordamida tahlil gilingan.

Kalit so‘zlar: Cu(ll) atsetat monogidrat, izonikotinamid,yutilish chiziglari, 1Q spektr, rentgen nurlari
difraksiyasi (XRD).

Kirish. Piridin hosilasi bo'lgan izonikotinamid bo‘ladigan yangi kompleks birikmalarni sintez
(INA, L) nikotinamidning (PP  vitamini) qilish va ularni zamonaviy tahlil usullari yordamida
strukturaviy izomeri bo'lib, antivitamin tadgiq etish ilmiy va amaliy ahamiyatga ega [1-3].
xususiyatlarini namoyon etadi. lzonikotin kislotasi Mis inson tanasida fermentativ reaksiyalarda
amidining ayrim metallar bilan komplekslari va ishtirok  etadigan ~ muhim  biologik  faol
protonlangan amid antimikobakterial va o'smalarga mikroelementdir. lzonikotinamid azot tutuvchi
garshi faollikni namoyon etadi. Izonikotinamid geterosiklik ligand sifatida o‘tish metallari bilan
metall komplekslari sintezi va ularning fizik- bargaror koordinatsion birikmalar hosil qilish
kimyoviy xossalarini o‘rganish koordinatsion qobiliyatiga ega bo‘lib, u amid va piridin guruhlari
kimyoning istigbolli yo‘nalishlaridan biri bo‘lib orgali metall ionlari bilan koordinatsiyalanadi.[4-5].

golmoqgda. Aynigsa, mis(ll) ionlari bilan hosil
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Mazkur ishda Cu(ll) asetat va izonikotinamid
(INA) ligandi asosida yangi koordinatsion
kompleks birikmalar sintez gilindi. Komplekslar
erituvchi bug‘latish usuli yordamida olingan bo‘lib,
ularning tarkibi va tuzilishi infragizil (IQ)
spektroskopiyasi va rentgen nurlari difraksiyasi
yordamida o‘rganildi. Spektroskopik natijalar
izonikotinamidning Cu(ll) ioniga azot va karbonil
guruning kislorod atomlari orqali
koordinatsiyalanganini ko‘rsatdi. Olingan natijalar
yangi qattiq faza hosil bo‘lganini va
komplekslarning fizik-kimyoviy xossalari
boshlang‘ich moddalariga nisbatan yaxshilanganini
tasdiglaydi.

Ilmiy tadgiqotlarda izonikotinamid ko‘pincha
Cu(ll), Ni(1D, Co(ID), Zn(11) va Fe(ll1) ionlari bilan
koordinatsion birikmalar sintezida qo‘llanilgan.
Adabiyotlarda keltirilishicha, izonikotinamid metall
markaziga asosan piridin azoti orgali monodentat
ligand sifatida ulanadi, ayrim hollarda esa vodorod
bog‘lari orqali kristall panjaraning barqarorligini
ta’'minlaydi. Bu xususiyatlar komplekslarning
kristall strukturasini mustahkamlashda muhim rol
o‘ynaydi [7-8].

Bir qator tadgigotlarda izonikotinamidli
komplekslarning biologik faolligi ham o‘rganilgan
bo‘lib, wularning antimikrob va antifungal
xususiyatlarga ega ekanligi ko‘rsatilgan. Bu holat
ligandning farmakologik faol fragmentlarga ega
ekanligi va metall ionlari bilan komplekslashganda
biologik samaradorlikning ortishi bilan izohlanadi.
Shu sababli, izonikotinamid asosidagi
koordinatsion birikmalar nafagat strukturaviy
kimyo, balki bioanorganik kimyo nugtayi nazaridan
ham dolzarb hisoblanadi.

Metod va materiallar.  Sintez qgilingan
kompleks birikmaning individualligini va fazaviy
tarkibini aniglash uchun yuqori aniglikdagi rentgen
difraksion qurilmasi Rigaku MiniFlex 600 X-ray
(Rigaku Corporation, Yaponiya) dan foydalanildi.
Qurilma quyidagi parametrlar bilan ishlatildi:
rentgen nurlanish manbai Cu (Ko) nurlari, A =
1.5406 A, o‘lchov diapazoni 20 = 3°-90° detector,
dasturiy ta'minot. Ligand tarkibidagi funksional
guruhlardagi o’zgarishlarni tahlil gilish magsadida
32 scan Pekin Elmer Spectrum Two (UK) 1Q
spektrofotometridan foydalanildi. Nur intensivligi
400-4000 sm! sohada aniglandi. Kompleksni sintez
qilish uchun Cu(CHsCOO):-H:0 va izonikotinamid
1:2 mol nisbatda olindi. Dastlabki moddalar DMFA
da eritilib, 50 °C haroratda 4-6 soat davomida
magnitli  aralashtirgichda aralashtirildi. Hosil
bo‘lgan eritma xona haroratida sekin bug‘latilib,
ko‘k rangli kristallar hosil qilindi. Kristallar
filtrlanib, vakuum ostida quritildi.

Natijalar va ularning tahlili. Erkin
izonikotinamid ligandining I1Q spektrida 3300-3200
sm ' sohada kuzatilgan keng yutilish chiziqlari amid
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guruhiga xos v(N—H) tebranishlariga mos keladi.
Ushbu signallar molekula ichida va molekulalararo
vodorod bog‘lanishlar mavjudligini ko‘rsatadi.
1660-1680 sm™' oralig‘ida kuzatilgan intensiv
signal amid karbonil guruhining v(C=0) tebranishi
bilan izohlanadi. Bundan tashqari, 1600—1550 sm™!
sohalardagi yutilishlar piridin halgasiga tegishli
v(C=N) va v(C=C) tebranishlari bilan bog‘liq
ekanligi aniglandi (1 rasm). 1Q spektrlarda erkin
izonikotinamid molekulasi uchun xos bo‘lgan
karbonil guruhiga C=O tebranishi 1655 cm™ da, N—
H bog’i tebranishi 3364 cm™, C-N esa 1218 cm™ da
kuzatiladi.
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Mis(Il) atsetatning 1Q spektrida 1550-1600
sm~' va 1400-1450 sm™ oralig‘ida kuchli yutilish
chiziglari mavjud bo‘lib, ular mos ravishda
karboksilat ionining asimmetrik va simmetrik
v(COO") tebranishlariga tegishlidir. ~ Ushbu
signallar mis(Il) ionining kislorod donor atomlari
orqali koordinatsiyalanganligini ko‘rsatadi.
Karboksilat guruhlarining spektral xususiyatlari
metall markaz atrofida bargaror koordinatsion
muhit shakllanganligini tasdiglaydi (2-rasm).

Izonikotinamid asosidagi komplekslarning IR-
spektrlarida amid guruhiga xos bo‘lgan v(C=0) va

v(N-H)  tebranish  chastotalarining  siljishi
ligandning metall bilan koordinatsiyaga
kirishganini  tasdiglaydi. Shuningdek, piridin
halgasiga tegishli v(C=N) tebranishlaridagi

o‘zgarishlar ham koordinatsiya jarayonining muhim
dalili sifatida garaladi. Elektron va magnit
tadgigotlar esa ushbu komplekslarning geometrik
tuzilishini aniglashda keng qo‘llaniladi.
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2. Rasm. Izonikotinamidning 1Q-spektri.
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3-Rasm. [Cu(CHsCOO): NCsH4CONHz]2HzO
kompleks birikmaning 1Q-spektri.
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Sintez qilingan kompleks birikmaning 1Q
spektri ligand va mis(ll) atsetat spektrlari bilan
solishtirilganda sezilarli farglarga ega ekanligi
aniglandi. Xususan, amid v(C=0)
tebranishining1655 cm™ dan 1615 cm™ ga ya’ past
chastotalar tomon siljishi karbonil guruhining
metall ioniga koordinatsiyalanganligini ko‘rsatadi.
Piridin halgasiga tegishli v(C=N) tebranishlarining
siljishi  esa  metall-azot bog‘lanishi  hosil
bo‘lganligini tasdiglaydi. Ushbu o‘zgarishlar
izonikotinamid ligandining Cu(ll) ioniga donor
sifatida ishtirok etganligini ko‘rsatadi. Kompleks
spektrida 500-600 sm™' oralig‘ida paydo bo‘lgan
yangi yutilish chiziglari Cu-N va Cu-O tipidagi
metall-ligand tebranishlariga tegishli bo‘lib, erkin
ligand spektrida bunday signallar kuzatilmaydi. Bu
holat kompleks hosil bo‘lishining muhim dalili
hisoblanadi. Karboksilat ~ guruhlariga  xos
tebranishlarning saglanib qgolishi atsetat ionlarining
ham koordinatsion muhitda ishtirok etayotganligini
ko‘rsatadi (3 rasm).

Rentgen-difraksion (XRD) tahlil.
Izonikotinamid, Cu(ll) atsetat monogidrat va ular
asosida xosil bo’lgan kompleks birikmaning
tekisliklararo masofasi va nisbiy sezgirliklari
solishtirilganda ular bir-biridan tubdan farg qilishi
aniglandi, bu esa olingan kompleks birikmaning
individual birikma ekanligini tasdiglaydi.

V\,_A“LJL_J A_hauLJ e -

4—rasm [Cu(CHsCOO)z NC5H4CONH2]2H20 nlng
difraktogrammasi

Sintez qgilingan namunaga oid rentgen-
difraksion tahlil 20 = 5-90° oralig‘ida olib borildi.
Difraktogrammada bir qator anig va yuqori
intensivlikka ega bo‘lgan difraksiya cho‘qqilari
kuzatiladi, bu esa namunada kristall holat yaxshi
rivojlanganligini ko‘rsatadi.

Difraktogrammada eng kuchli cho‘qqilar
taxminan 20 = 11-13°, 17-18° va 26—27° sohalarda
joylashgan. Ushbu cho‘qqgilar  boshlang‘ich
moddalarga XO0S bo‘lgan difraksiya
maksimumlaridan sezilarli darajada farqg giladi, bu
esa yangi kristall faza hosil bo‘lganini tasdiqlaydi.
Boshlang‘ich ~ Cu(Il) tuziga xo0s  ayrim
cho‘qqilarning yo‘qolishi yoki intensivligining
kamayishi metall ionning ligand bilan kompleks
hosil qilganini ko‘rsatadi. Difraktogrammada fon
chizig‘ining past bo‘lishi va cho‘qqilarning
keskinligi namunada amorf faza deyarli yo‘qligini
bildiradi. Cho‘qqilarning torligi kristallitlarning
nisbatan yaxshi tartiblanganligini va yuqori
kristallik darajasini ko‘rsatadi. 30° dan yuqori
burchaklarda intensivligi past bo‘lgan, ammo aniq
gayd etilgan cho‘qqgilar kompleks birikmaning
murakkab  kristall tuzilishga ega ekanligini
ko‘rsatadi (4 rasm).

Shuningdek, difraktogrammada qo‘shimcha
begona fazalarga tegishli kuchli cho‘qqilarning
kuzatilmasligi sintez jarayonida sof kompleks
birikma hosil bo‘lganini tasdiglaydi. Olingan XRD
ma’lumotlari infraqizil spektral tahlil natijalari bilan
mos kelib, yangi koordinatsion kompleks birikma
shakllanganini ko‘rsatadi.

Xulosa. Cu(ll) atsetat monogidrat va
izonikotinamid  asosida yangi  koordinatsion
komplekslar ~ muvaffaqgiyatli ~ sintez  qilindi.
Spektroskopik va termik tahlillar ligand—metall
koordinatsiyasi mavjudligini, yangi gattiq faza hosil
bo‘lganini  va  komplekslarning  barqarorligi
yaxshilanganini ko‘rsatdi. Olingan natijalar ushbu
komplekslarning kelajakda biologik va farmatsevtik
tadqiqotlarda qo‘llanishi mumkinligini ko‘rsatadi.
Cu(ll) ionining biologik va katalitik faolligi uni turli
azotli ligandlar bilan komplekslashga bo‘lgan
gizigishni oshirmoqgda. Isonikotinamid esa piridin
halgasi va amid guruhi mavjudligi sababli yaxshi
donor—akseptor xususiyatga ega ligand hisoblanadi.
Shu sababli Cu(ll)-izonikotinamid komplekslari
kristall  injiniringi, farmatsevtik kimyo va
materialshunoslik sohalarida muhim ahamiyat kasb
etadi.

FOYDALANILGAN ADABIYOTLAR
1. Baran, E. J. (2012). Metal complexes of isonicotinamide: Structural and spectroscopic aspects. Journal of

Coordination Chemistry, 65(12), 2153-2165.

2. Kose, D. A., & Kurtoglu, M. (2015). Copper(I1) complexes containing isonicotinamide: Synthesis, crystal structure

and spectroscopic studies. Inorganica Chimica Acta, 438, 1-7.

3. Tiekink, E. R. T. (2017). Hydrogen bonding patterns in isonicotinamide metal complexes. CrystEngComm, 19(4),

523-535.

4. Singh, D. P., Malik, V., & Kumar, K. (2018). Biological activity of transition metal complexes with

isonicotinamide. Journal of Molecular Structure, 1168, 1-9.

5. Desiraju, G. R. (2013). Crystal engineering: The design of organic solids. Elsevier.

6. Singh, A. K., Kumar, P., & Sharma, R. (2022). Synthesis and characterization of metal-organic complexes. Journal
of Molecular Structure, 1265, 132963. https://doi.org/10.1016/j.molstruc.2022.132963

7. Deshpande, S. S., Patil, S. R., & Lokhande, R. S. (2020). Structural and spectroscopic studies of copper(ll)
complexes. Dalton Transactions, 49(5), 1456-1468. https://doi.org/10.1039/CODT04012A

8. Thomas, J.M.,& Thomas, W.J.2012. Principles and practice of heterogeneous catalysis. Royal Society of Chem- y



Kompozitsion materiallar Komno3numnonnsie Matepuaast Ne2, 2026

KacbsimoBa M.H., HermatoBa K.C. OnbITHO-TIPOU3BOICTBEHHBIE UCTIBITAHUS CO3/IAHHBIX KOMIIO3HITMOHHBIX
MaTepUAJIOB MPU KPAIICHUH TEKCTHUIIBHBIX XJIOMIATOOYMaKHBIX MaTepPHaJiOB B IPOU3BOACTBEHHBIX yCIOBHSX ... 107

Kymanos 10.K., Imuno A.M., Kaguposa 3.P., ImunoB A.A. IlepcriekTuBBI IpuMeHEHNE OTPAOOTAHHOTO
katanuzaropa HUAII-1205 B cocTaBe KEPAMUYUECKOTO TIHTMEHTR .« veneneeneteneeeneeeneeeneeeneeeneneeneneeans 110

AsumoBa M.X., AcamanaunoBa Y.b., DamypanoB A0Gockon X., HOapamo 5. Ponp u 3HaueHue
AITIOMOCHJIMKATHBIX ¥ OpPraHO-MHHEPAJIbHBIX HAIIOJIHUTENIEH B COCTABE ATACTOMEPHBIX KOMITO3UIMH .. ............. 115

Koaupor O.I1l., Katraes H.T., Hypmanos C.J., baxpumaunoBa JI.A. CuHTe3, CTpYKTYpHbIE U (PHU3HUKO-
XUMUYecKue cBorcTBa HeonutoB CaAS u NaX Ha OCHOBE MECTHOT'O CHIPbS ISl OYMCTKH IPUPOJHOTO rasa ...... 117

Jxkymakyiao T., Kymaes M.H., MakcynxomxaeBa M.C. IlepepaboTka 0TpaOOTaHHBIX TEXHOTEHHBIX
MOTOPHBIX MACEIT ... et essentenaensensansentease s e e e e e s e s e s e s e s e s e s et e e e s e s e s e s e ae s e e e e e sensenenaenneneanans 121

TommyaatoBa I'.P., CaiinynnaeBa K.A., HermatoBa M.W. Oxucnenne mommoOnenuta (MoS:) azoTHOU
KHUCJIOTOM B IIPUCYTCTBUH CEPHOM KHUCITOTBI ... v vustsssssensesesansensansensesesensansensesenseasensesensensensennennas 123

Ramazanov S.O., Aripova M.X. Yangi xomashyolar asosida klinker va portlandsement tarkiblarini tanlash ..... 126

Xomxkaesa /I.H., PysueBa B.1O., HermatoB C.C., Aden H.C. VccrnenoBanue u onpeaeeHne OrHECTOUKHIX
CBOﬁCTB KOMITO3UIIMOHHBIX IlpCBCCHO'HJ'IaCTI/IKOBI)IX n I[peBeCHOBOJIOKHI/ICTI)IX IIJIMTHBIX MaTepI/IaJ'IOB C

HCTIOJTE30BAHMEM MUHEPATBHBIX AHTHITHPEHOB ... .veuteentsentsenteanseenseneenteenseenseenseenseaneeaeeaneenneenseananns 130
Ortigov Sh.Sh., Sharipov M.S., Radjabov O.l. Tabiiy tarkibli kompozitsion yog‘och yelimlarning fizik-
Kimyoviy va teXnologik XOSSAIAT ........oooiiiii i 133
XomurtoBa I'.3., AmonoBa M.M. CamporenHn MeXxaHuK (aoUIAIITHPHUIIHUHT COPOIMOH XYCyCHSATIapura
TabCUPU Ba YHH OKOBA CYBIAPHU TOZATAIIIATHL YPHH ... .vutreeeeneeneeneeneneaneeneaneensaneaeeneeneenneneeneeneennen 136
Buryanov A., Lukyanova N., Talipov N. Effective filling mixtures based on synthetic anhydrite .................. 138

Pa33okoB X.K., AMonoB M.P., T{xTtaeB C.A. Camporens acocunaru copOeHTIap OmiIaH METALTYypPTrHs CAaHOAT
OKOBA CYBITAPHHI TOBAITAIIT «......vveesueeessreassrenssnesassesssnessssessssssanssessnseesnsessssesssssssanessssesanssssasseesasesassesssnnsenssessnnesssresannes 141

5. MeTtoasbl uccjieIoBaHUM, MPHOOPOB U 000PYA0BAHMIT KOMIO3HIIMOHHBIX MATEPUATOB

Hcemannosa H.A., CuankoB A.C. VMcrons30BaHne OPraHUYECKUX COCTUHEHUH B KayecTBE JOOABOK K AMAIH
OlI1-750 mnst 3aIMTHl METAUIMYECKUX KOHCTPYKLHH, COOPYKEHHIH 1 000pyI0BaHUI OypHIIBHBIX YCTAHOBOK ..... 145

Sadullayeva G.B., Ibragimova M.R., Xudoyberdiyeva D.A., Pirimova M.A., Jo’rayev A.Sh. Mis
atsetatining izonikotinamid bilan yangi koordinatsion birikmasining sintezi va fizik-kimyoviy tahlili .............. 147

Norqgobilov A.E., Adilov R.l.,, Ayxodjayev B.B., Yo'ldoshev S.B. Kulrang past molekulali polietilen
ranglanishining infraqgizil spektroskopiya asosida tahlili va bentonit adsorbsiyasiningroli ............................ 150

Ochilov Sh.E., Yusufov M.S., Bobonazarova S.H., Bo‘riyeva D.M., Abdushukurov A.K., Matchanov A.D.
2-xlor-N-(3-xlor fenil)atsetamidning 5-ftoruratsil bilan reaksiyasini olib borish va olingan mahsulotning

biologikfaolligini saraton hujayralarida 0 rganish ..., 153
Hopxyn:xaes @.P., Myxamenos A.A., Mamarkyaos P.I11. Mcnonp30oBanye KOBOYHOTO TeIia A1 TEPMUYECKON

00PAOOTKY IOIBTEKTOUITHBIX CTAIICH ....eervievreereeerereeeseesseesseesseessesseesseesseesseesssesssesssesseessessseesssesssesssenssenssenssenssenses 157
Axmananaues HI.II. Tonanu KOMIIO3UTIapAaH TALIKUI TONTAH HJIEMEHTIAPHU MPECCIHAI ....'ueneenenrenennenenen 160

Ounios J.A., Xamaamona U.X., Caiiguena I1.0., beknyiaaroB X.0., KamosioB T.O. KomriekcHsri anamus
AJIEMEHTHOTO M (pa30BOT0 COCTaBa HEOPTaHUYECKMX KOMIIOHEHTOB JHEPIEeTHUYECKUX YIVIEH M 30JIOILIAKOBBIX
T 01 00) 3 1ol 0 (03 )= () ) 11704 % 161

Po’latova M.N., Xushvaqtov S.Y., Bekchanov D.J., Muxamediev M.G. Amino va karboksil guruh tutgan ion
almashinUVChi MAtErial SINTEZI ...t e e e aeaes 164

Kacumoa M.H., HermatoBa K.C., UkpamoBa M.D., Bab6ax:xxkanoa M.A., JlanmacoBa ®.A. VccnenoBanne
CBOWCTB KpACSIIUX KOMIIO3MIIUA HA OCHOBE COJICH TOJMBAJCHTHBIX METAJIOB, MPUMEHIEMBIX B MpoOIiecce
KPAIICHUS IIEPCTIHBIX BOJIOKOH ..\ vuttusensanstearsateateateteateateateateane et e ateateaneaaeaneaneaneereateaneaneaneaneanns 168

Hypna3aposa I'.Y., Tyxtaes @®.C., HermatoBa K.C., Dmmysnaarosa H.II., Paxmartynraesa C.O.
HccnenoBanue MONEKYJSIPHBIX U CTPYKTYPHBIX XapaKTEPUCTHK KOMIIO3MLIMOHHBIX copOeHToB MeTogom MK-
L0005 010 T3 00 171 169



