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HNIITUH KAJIIBI MYHO3160MOCY

JluccepTalMsJIBIK TEMAHBIH AKTYaJAyyJayry. 3aMaHOanm KOOPAMHALMSIIBIK
XUMUSJArbl WIMMHA JOKJIaAMap/AblH JKaHa HWINTEPAUH TEMaTUKAJIaphlH aHaIu3
KBUIBII Taj/l00/l0, >KaHbl >KaHa TMEPCHEKTUBAYY OHpPHKMENep Kiacchl OOy
CaHaJITaH, KJIACCUKAJIBIK MOHOMEPIMK KOMIUIEKCTEPIUH MOJIUMEPAUK OMPUKMETIEPUH
U3UJIIe6re apHajraH KeWreiyepre keOypeek OachIM jkacaraHblH 0aifkooro OO0JIOT.
KoopanHanusnslk monuMepiepre 4oH KbI3BITYYHYH JKapalyyCyHyH ce0eOH, aHbIH
TY3YJYUIYHYH YHUKQJIJYy AW3aliHbIHA OallIaHbIITYy, aHJaH Tajanka »ool OepreH
KaHbl JOOPAYH (YHKIHMOHANAYY MaTepuaiapblH Ty3yyre Ooisot. benrumnen
allTcak, MarHUTTUK COpPOLMOHAYK, JIIOMUHECHEHTTUK JKaHa  OHOJIOTHSUIIBIK
aKTUBIYYJIYK KacCHeTHHE 33 0oiron oupukmerep [Bananse E.3., 2018; bymryes MLE.,
2015; bapcykosa M.O., 2019].

Ap KaHmail TyYpAery KOOPAWHAIMSUIBIK TOJHUMEPJIEPAN allyy KeIlTereH
(bakTOpIOPAOH K63 KapaHAbl: METAIIAPABIH KOOPAHMHALUSAIBIK ©3ro4eIYKTOPYHOH,
OpraHUKAaJIBIK JMTaHapIbIH TE€OMETPHSITBIK MYHO3710MOCYHOH KaHa
alUAOTUTaHIJIap/AbIH KapaTbUIblibiHAH. [lomuMepauk OupUKMENnepau CUHTE3EI
anyyna, JUTaHAIapAblH WYWHEH ©3reue KbI3bITYYHY TeTepelMKIyYy JWraHa —
UMUIA30]1 JKapaTar.

NMuiazonno NUpUIUHANK KaHa TUPPOJIAYK a30T aTroMy OOJTOHIyKTaH, OUp
aJie  ydypAa XeNmaTThIK Ja, Kemypeue naa JjuraHa ©Oomo amat. JKoropynmarsi
©3TOYOIYKTOPYHO TasTHBIT, OMpUKMENepe UMUAA30IAYH MUPPONIYK TPYNIIaChIHBIH
MPOTOHAOPY MEHEH TepC MOHAOPAYH apachlHIarbl KOBAJEHTTHK dMeC (CYyTEKTHK,
MOJIEKYyJIajap apajblk, HUTPATTHIK KaHa TaJOTCHIUK OalllaHbIIIBIHAH) ©3 apa
apakeTTEeHYY TY3YJYI, TETEepPOlMKI ©3re4e THUOTETH MOJUMEPIUK MeTalul-
OpPTraHUKAIBIK KOOPAWHAIMSHBI (UBIHKBIPYATYY, KaTMapiyy, 3Hr3arTypyHIery)
naiina keutat [Moposos U.B., 2010; leea E.E., 2017; Hetpe6a E.E., 2015].

Mmupa3on >kaHa aHBIH TyyHAyJapbl OHOMEIWIIMHAIA TPHOOKKO KapIIbl
(KIOTpUMAa30J MUKAHA30J1), MUKPOOKO Kapiiibl (METpaHU1a30J1), TEIbMUHTKE KapIllbl
(ampOeHma30s1, MeOeHIa301) aKTUBAYY KapakaT karapbl koigonynat [Kataes B.A.,
2006; Negwer M., 2007; Doyon 1., 2008; AnekcangpoBa E.B., x.6. 2011].
KakbpiHKBI Me3TWiIZIeH Oepu, OpraHUKaIbIK a30JA0OPAYH TYYHIYJIApPhIH KOJJIOHYY
TapMarbl KCHEWHI, ajapibl CHHTE3JIEN aJbIll KAaCHUETTEPUH H3WUIII00, METOIIOPYH
OHYKTYpYYr® TYPTKY Oeper. KoopauHamusuiblk XWMHsIa WMHUAA30ITO JIUTaH]
KaTapbl CANBIITHIPMaNyy a3 KeHyJ Oypynran. Omon sie yuypia, UMHIa30] MEHEH
«OMoMeTauIIapAbiH» HMOHJAOpPYHAaH maiaa OonroH 3(QQEeKTUBAYYIAYTY KOTOpY,
OMOXXETKWIIMKTYY JKaHa YYJIyJIyry a3 OupHKMeNepre KOOPAMHAIMSUIBIK XUMHUSIA
KBI3BITYY OCYII )KaTarT.



OmieHtun, OYT'YHKY KYHI® HMMHIA30JII0H KOOPAUHAIMUIBIK MOJUMEpPIEPIU
CUHTE3JIeN ajlyy, alapAblH (PU3MKa — XUMUSUIBIK KacCHUETTepUH, TY3YJIYLIYH >KaHa
MEUIMHAIATbl, BETEPUHAPUSIATBl KOJJIOHYY TapMaKTapbhlH W3WII06, aKTyalayy
MacelenepauH oupu 00J1yn caHasar.

JluccepTanMsiJIbIK TeMAaHbIH NPHOPUTETTYY MJIMMMII OarbITTapbl, HpPHU
WIMMUI porpaMmmasiap (10J000pJop), ouaum Oepyy ’kaHa MIMMHIA MeKeMeJep
TapaObIHAH S KYPry3YJI6H Herusru WIMMHA-H3WII60 HUIITEPH MeHeH
Oailnanbibl. /{uccepranusibik nm Keiprei3 PecryOinkachlHbIH YITyTTYK WIMMAEP
aKaJeMUACBHIHBIH, XUMHUS jkaHa (PUTOTEXHOJIOTHUSI MHCTUTYTYHYH OPraHUKaJIbIK dMeC
XUMHUSL  JIaOOpAaTOPUSICBIHBIH ~ WJIMM  W3WIAee Wil 1uiaHbiHAa:  «KbIprei3
Pecny6iukaceiH1arsl TAOUTHIN, MUHEPATIBIK KaHA OPTaHUKAJIBIK CHIPhEIOPAY Kakpa
UIITETYY MAaKCaThIHJA, XUMHSI-TEXHOJOTUSIIBIK KaHa OMOJOTHSUIBIK BIKMATapbIH
UIITENl YBITYy». 2-0emnyk: «MenuuuHa >kaHa aipul 4yapOachblHA KOJJAOHYY
MaKCaThIH/Ia, KePeK OOJTOH >KaHbl OMOJNOTHSUIBIK aKTUBIYY OMPUKMENEpIr HWIITEI
YBITYY», YakaH 1071000p: «N,S-KapMaran opraHuKajiblK Te€TepOLUKIAYY OupruKMenep
MEHEH JAHTAHOUJJIEPANH KaHa ©TMO METaUIIApAblH  HETU3UHE KaHbI
KOMITJIEKCTTUK OMPUKMENepAN CHHTE3IeN allyy» (MamiekeTTuk kattoo Ne0007487).

NmTun makcarel. Umunazon menern  Cu(ll), Co(ll), Ni(ll), Cd(ll), Zn(ll),
Mg(ll) xana Ca(ll) mua muTpatTapbiHan o.3. Mg xana Ca AuH XJIOpHIACPUHCH
KOMIUIEKCTHK ~OMpPUKMENEpAd CHUHTE3NeN ajyy, aJapAblH (U3HKa-XUMUSIIBIK
KaCHETTEPUH KaHa MPaKTUKAIBIK KOJIOHYY TapMaKTapbIH aHBIKTOO.

N3ungeenyH macesiesepu:

1. Umuaazon meren Cu(ll), Co(ll), Ni(l1), Cd(I1), Zn(11), Mg(ll) xana Ca(ll) nuu
KOOPAMHALMSIIIBIK OUPUKMENIEPUH CUHTE3]100;

2. DIeMEHTTHK, TePMHKAJIBIK, peHTreHpa3alblk aHamusaepu omonmon sie MK
CIEKTP METOJYHYH >KapJlaMbl MEHEH KypaMbIH, KACUETTEPHH KaHa TY3YJIYIIYH
aHBIKTOO;

3. Yu KOMIUTEKCTHK OMPUKMEHUH KPUCTAIIIIBIK TY3YJYIIYH
PEHTTEHOCTPYKTYPAIBIK METOJIYH JKapAaMbl MEHEH aHBIKTOO;

4. CuHTe3enuNn ajblHTaH KOMIUIEKCTUK OWpUKMENepIuH OMOIOTHSITBIK
aKTUBIYYJIYTYH W3WIA0O, alapAblH WYHHEH CAIBIITHIpMaTYy 3h(eKTuBayy,
OroMeuIIMHAIA KOIIOHYyYTra MYMKYH OOJITOH >KaHbI ITpenaparTapasl Ta0yy.
AJIBIHTAH SKbIABIHTBIKTAPABIH WJIMMHMA KaHBLIBITBL. VMugazon wmeHeH

JKE3IMH, KOOAJIbTThIH, HUKEIJIWH, UWHKTUH, KaIMUWIWH, MarHUUAWH >KaHa
KaJIbIIUAIMH HUTpPATTApPbIHAH JKaHa MarHUWIWH, KaJdbIUHAWMH XiopuaaepuHeH 11
KOMIUIEKCTHK KaHbl OWPHKME CHHTE3JeNUI anblHAbl. CHUHTE3ICNUI ajbIHTaH
KOMITJIEKCTUK OWpPUKMENepANH KypaMbl, KacHETH >KaHa TY3YJYIIy JJIEMEHTTUK,
TEPMUKAJIIBIK, PEHTreHo(da3anblK, PEeHTreHCTPpYKTypanblk skaHa WK cmextpamk

aHAJIN3 METOAAOPY MEHEH aHBIKTAJJIBI. PEHTTEHCTPYKTYpaJIbIK aHAIU3TE KOJIAOHYY
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ydyH, OWPUKMEHHMH MOHOKPHUCTAJUIBI BIHTAMyy IHapT  TY3YJAYyO OCTYpYJIy.
bupukmeHuH ap Typlyy KPUCTAUIABIK TY3yaywmTepy aHbiktaimabl. Kypamber 1:6
Co(ll), Cd(Il) xarmapayy »xana 1:2:2 Zn(ll) 3urzarrypyHmery KOMILICKCTEpU
anbiaapl. Co(l) sxanma Zn(ll) HUTpaTTapbIHBIH KOMILICKCHHE OHOJOTHSIIBIK CHIHOO
KYPIy3yiany, >kaHa ajl OMpUKMeNnep MHUKPOOKO, TPUOOKKO KapIibl KacHUETKE 39
OKEHJIUTH TaCTHIKTAIIBI.

AJIBIHTAH KbIABIHTHIKTAPABIH NPAKTHKAJIBIK MaaHucu. CUHTE3IeHI
aJlbIHTaH OWpPUKMENEepanuH (U3NKa—XUMUSUIBIK KACHETTEPUHHUH ©3Te4YelyKTepy,
TY3YJIYUIY, TEOPHUSUIBIK, SKCIEPUMEHTANJIBIK MaallbIMaTTapbl >KaHa KOPYTYHIYJaphl
3aMaHOan KOOPAMHALMSUIBIK XUMHUSHBI OHYKTYPYYr'® CajibiM KOIIyy MEHEH Oupre
BY3narel xumusa- Ouosiorusi OarbIThIHAA WIMMHA HW3WJIAO6J6pre KOJJOHYYyra
CYHYIITaNAT.

Kyprysyiaren usuigeesnep, OENruiIyy Aapbl-IapMEKTEPIUH MOAU(PUKALMICHIH
U3]1606 JKOJIYH HPOTHO3J00I0 MYMKYHAYK OepeT, 3bISHCBhI3 jkaHa 3((PEeKTUBIyY
OMOJIOTHSUTBIK aKTUBIYY OUpUKMENEpAu allyy MakcaTbiHaa umuaaszoinayH Co sxkaHa
Zn meHeH OOJITOH OMpUKMENIepU MHUKPOOIo >kaHa TPUOOKO KapIIbl Iaphl Kapa)aThl
KaTapbl KYTYIITYYy >apakarTrapra j>kaHa TEPUHUH CE3TeHreH T'PpUOOK OopyJiapblHa
cynymranar. Mmrenun yeikkan umugasoaayH Zn(ll) sxama Co(ll) menen Oonron
xkoMiiekcrepu Keiprei3 PecniyOnukaceiablH No2237, Ne2211 marteHTTepd MEHEH
31.12.2020%., 30.06.2020 x. koprosaay.

AJIBIHTaH KBIHBIHTBIKTAPAbIH IKOHOMHUKAJIBIK MAaaHUCH.
DKCHEPUMEHTANIBIK H3WIIO0JOPAYH JKBIMBIHTHITBI, UMUA30]1 MEHEH OWBaJICHTTYY
MeTaJUIIap/AblH Ty3JapblHaH allbIHTaH, MOHO - jKaHa MOJMMEPANK KOOPAHHAIIUSIIBIK
OupuUKMenepru a3bIpKbl KOOPAUHALMSIIBIK XUMHUSAIArbl MaallbIMaTTap/bl TOJIYKTOO
KaTapbl KbI3MAT KBUIBIMN, MPUKIAIBIK MAaaHUJE COIUAJIBIK JKaHa YKOHOMMKAIBIK
addekt 6oy Oepe anaT. ANBIHTaH OMPUKMENEp YKCIICPUMEHTTHH KbIMBIHTHITBIHIA
KOPYHTOHIOW MYHO3AYY OHMOJOTHSIIBIK aKTUBAYYJIYKO® 53, OIIOHIYKTaH ajapibl
MUKpPOOKO >kaHa TpHOOKKO Kaplllbl Japbl KapakaTbl KaTapbl OHOMEIMIIMHAIA
KOJIIOHYyTa CyHymTaat. MUKpOOKO *aHa FPUOOKKO KapIibl JKaJIbl OCITUITYY Aapbl
JTapMEKTepAeTH KOUToMIop Ty SKOHOMHUKAIIBIK JKaKTaH 4euyyre 0O0JIOT.

Koprooro usirapbuiran juccepranusiibiH Herm3ru *o000J10py:

1. Umupgazon MeHeH OWMBAJICHTTYY METaJULIAP/bIH HUTPATTAphl  JKaHa
XJIOPUJICPUHEH KaHbI KOMIUICKCTUK OMPUKMEIEPIUH CUHTE3CIUIIN ajJapIbiH
KOOPAMHAIMSITBIK TYHYHIOPYHYH JKaHa KOOPAMHALMSIBIK MOJIMIAPICPUHUH
TY3YJYIIY;

2. PeHTreHCTpYKTypalblK aHaNU3IUH HETH3WHAEC TOMOHIOTY KOOPIUHAIIHSIIBIK
noaumepiiep anbiktanasl: Co(l1), Cd(I1) (1:6 xkypambr) karmapiyy xkana Zn(11)
(1:2:2 Kypambl) 3WUT3arTYPYH/® SKEHIAWTH TACTHIKTAJIIBI;

5



3. Co xana ZN THH UMHAA30] MEHEH OOJTOH KOMIUJIEKCTEPUHUH OHMOIOTHSIIBIK

CBHIHOOCYHYH KbIBIHTBITHI.

N3aeHyy4yyHYH JKeke KOIIKOH cauabIMbl. Koronran Tammeipmanap,
DKCHEPUMEHTTH  IUIAHJ00 WJIMMHH  KETEKYd MEHEH 4YOryy  aTKapbUIIBL.
OKCIepUMEHTAJIBIK  OONMyTyYHIery OaapJblK KOpPCOTYJITeH CHHTE3[100 HIITepU
amapaein - MUK cekTprepuH, TepMorpaMManapbiH, JAU(paKTOrpaMMaiapblH,
NIEMEHTTUK aHAJU3[WH YJITYCYH JaspAo0, YEeuMEeNee [IUCCEePTaHT TapaObIHAH
KYPry3yJiny. AJbIHraH OMpUKMENEpAUH KPUCTALIABIK TY3YIYLIYH aHBIKTOO, YEUYYy
xaHa taktoo [IKII MOHX PUA na ¢pusuka MmaremaTika WIMMISPUHUH KaHIUIATHI
UypakoB A.B. MeHeH Oupreiankre aTKapbUIIbl. BHOIOTHIBIK SKCIEPUMEHTTEPIUH
MaajgbIMATTapblH HWIITen 4blryy Tankyyioo KP VYHAHBH OHOTEeXHOJOTUS
WHCTUTYTYHYH MUKPOOUOTOTHS JTa0OpATOPHUSACHIHBIH ara WIMMHUN KbI3MaTKEPH B.H.K.
TemupoBa K.  MeHEeH OWprenavkKTe >KYPry3yJaay. AJBIHTAH >KbIABIHTBIKTAPIbI
TaJKyyJIOO >KaHa JHCCEpTAlMAHBbIH TeMachl OoroHYa OachuIManapiabl Jaspaoo
WJIMMUN )KETEKYU MEHEH OUPTEeIUKTE UIIKE alllbIPBUIIBI.

JluccepTanMsiHbIH KBIMBIHTBIKTAPBIHBIH anpodanusicbl. Jlucceprauusiibik
UIITHH YKBINBIHTBITbI peLEeH3UsJIaHTaH KypHalgapaa YKapbIsJIaHbIIl,
KOoH(epeHIusIapaa TaTbIKTYy Jen TaObUIIbl. Ap KaHJal bIKMajap MEHEH allbIHTaH
penpe3eHTaTUBAYY MaajbIMarrap, 3 apa jkKaHa aJa0duil MaaJbIMaTTap MEHEH
HIaMKEeIl KEJeT.

JluccepTauMsuiblK  MIITAH Marepuanaapbl  OOlOHYa A apajiblK JKaHa
pecnyOIuKanblK WIMMHA KOH(pEpeHIMsUIapblHAa Ounaupyyiep xacanael: Woum
JKaHa TEXHHKA TapMarbiHAarbl MaMJIeKeTTHK CHIAIBIKTRIH JlaypeaTbl mpodeccop
AnteibaeBa J[.T. 70 >KpuImbITBIHA apHAITaH OJ apaiblK WIMMHUN TMPAKTUKAIBIK
koHdpepenrus (Omr, 2017), «MHHOBanMoHHas Hayka Ha mopore XX| Beka», Kolprsi3
PecniyOonukaceiabln YU AHBIH XUMUST UHCTUTYTYHYH 75-KbULIBITBIHA apHAJITaH I
apanslk  wiaumui  koHpepeHnus (bumkek, 2018), «CoBpeMeHHBIC TEHICHIIMH
pa3BUTHsL CUCTEMbl OOpa3oBaHMsI W Haykd B ULUDPpoOBYIO 3moxy», Ksiprsi3
PecnyOnMKachlHBIH ~MaMJIEKETTUK JKaHa KOOMAYK HIIMepu akaaemMuk b.M.
MypsyOpaumoBayH  80-KbUIABITBIHA ~ apHAlNTaH I  apaliblIK  MPaKTUKAJIBIK
koH(pepennusa (Omr,2020k.), «Hayka u uaHOBammu- 2021», D apaiblk WIMMHMA
koH(pepennus (Tamkent, ©30ekuctan 2021 xk.); D1 apanblK UWINMHUHN - MPAKTHKAIBIK
dbopyM WIMM >KaHAa TEXHUKAJarsl ajAbIHKBI KeTUmkeHaukrep, (bapuaym, Poccus
2022 r.) xana Keipreiz PecnyOnukaceiubiH YW AHBIH XDOUnyH YaKaH
okymytyyiap keHemu (bumkek, 2022 x).

Iyonukanusiyiapaa JAUCCEPTANMSHBIH  KbIUBIHTBIKTAPBIHBIH  TOJYK
YarbUIABIPbLUIBIIBL.  JlUCCepTalMsIHBIH ~ KBIMBIHTHITEI  OOIOHUAa 8  Makania
ypIraphlUIbi, aHelH wunHeH 1 makaga «Web of Science» te, 1 makama PUHII



CUCTEMAJIapbIHAA WHACKCTEIreH 4YeT SJAUK XypHaiuaa, KairaH 6 makana Kbiprsi3
Pecny6nukaceiabia JKAK GacMmanapbinia sKapblk KOpAY, *.0.3. 2 MaTEHT aJlbIH/bI.

JuccepTauusiHbIH TY3YJYIIY kaHa keyemy. Jluccepramus 136 Oapakras,
55 cypetteH, 23 tabnunaaan typar. Wi kupuin ce3neH, agaOUsATThIK aHAIU3ICH,
METOJJOp  JKaHa M3WIIOOHY KYPrY3YYHYH METOAMKAalapblHaH, aJbIHTaH
KBIUBIHTBIKTAPABl TAJKYYyJIOO, KBIUBIHTBIKTapAaH kaHa 115 apmaOusitrapabix
OynakTapblHaH TY3YJIT€H.

NIITUH HET'U3T'U MABMYHY

W kupum ce3neH, Y4 OONyKTOH, KbIMBIHTBIKTapJaH »*aHa KOJJIOHYJTaH
anabusTTapblH TA3MECUHEH TYpaT.

Kupum ce3ne u3WiIieeHYH OOBEKTWIEPUH TAaHIOO JKaHAa  allapAblH
aKTyaJl1yyJyry, HIITHH MakcaTbl KaHa MHJIJETTEPH, WIMMUNA KaHbUIBITHI, aJIbIHTaH
KBIMBIHTBIKTAPAbIH TMPAKTHUKAJIBIK MAaaHHUCH >KaHA KOProoro ajibIHraH >X000J0py
AHBIKTAJIBIIT OCPUIITEH.

AJABUATTBIK AHAJIN3

«MMuaa30  KaHa MeTALULIAPAbIH  Ty3Aapbl MeHEH KOMILIEKCTHK
OupukMesiepauH (U3MKA - XUMHUSUIBIK KacHueTTepu». AAOUATTHIK aHAIN3JC
UMUIA30IyH  OWPUKMENICPUHUH  CHHTE3HW, TY3YAYIIy JKaHAa  KOOPIWHAIIHS
KOHIOMIYYIAYKTOpY OoroHua, ymrynm y0akka dYelWH jKacalraH MINTEpIUH
HaTBIM>Kaaphl TaJIaH]IbI.

Kesekrern umirepae uMuaa3oaayH 0,8 - Merauigap MEHEH OOJITOH OeNruiyy
KOMITJIEKCTEPUHUH OMPUKMEICPUHUH TY3YJIYIITOPY KapajiaT, ajJapAblH UYUHEH ap
KaHJlail THUITETH TY3YJAylITep (YbIHXKBIpYA, Ty3, KaTMapya jkaHa KapKacTyy
oupukmenep) ke3gemeT. OpraHWKaIblK 3MEC KPUCTAUIOXMMHUSHBIH KO3 Kapallbl
OoroHYa OyJ TOJMMEPINK KOMIUICKCTEP TY3YJAYIIy MEHEH ©3reue KbI3BITYYHY
KapaTaT. AHJIaH CBIPTKAphI ajlap MarHETHKAJIBIK, KAaTAIUTUKANBIK, TIOMUHCIICHTTHK,
aJCOPOIMOHIYK  JKaHa  OWOJIOTHSUTBIK ~ AKTUBAYYJIYK  KacHETTepUHE 7).
KoopnuHanusiielk ~ OupukMenepauH Oyl KIACChlH — HM3WJII00, CHHTETHKAJIBIK
METOJIOP/Yy HWINTEN YbITYy JKETUIICU3IUTH, ap KaHAall IKETUIIKCHIUKTEpre
Kapabactan Oup Karap KeHWreiyepay kaparar. Ymyra OalJaHBIITYY
KOOPJIMHAIUSITBIK XUMUSIA KaHbI MMOJUMEPIUK KOMIUICKCTEPAUH (YHKIIMOHAJIBIK
KaCHETTEpUH MYHO3/106 jKaHa HU3UJIJI60 YOH KbI3bITYYHY KapaThlIll KeJeT.



METOJA0P )KAHA U3NJIIOOHYH BIKMAJIAPBI

H3uanee oowexTucu: Cu(ll), Co(ll), Ni(ll), Cd(l1), Zn(ll), Mg(ll), Ca(ll)
nutpartapbiabia skana Mg(Il), Ca(ll) xmopuaaepvHMH UMHIa3071 MEHEH OOJITOH
OMpUKMENEPH.

N3uaneeHyH  mpeaMeTH:  CHUHTE3NCIWIN  allbIHTAH  KOMIUICKCTTEPANH
TY3YJIYLIYH KaHa KaCUETTEPUH H3WJIee, OUIOHJION 3Jie alapAblH IMEPCIEKTHBAYY
OareITTapbIH U366 00Nyl CcaHaJar.

N3unnee bIkMajgapbl: 3pUTHUYTHK METOAY, DJIEMEHTTHK, PEHTTreHO(a3albIK,
TepMuKkanbik aHanus, K - cnekrpaepu, pearrenoctpykrypanbsik (PCA) ananuzaepu.

Opurndtuk Meroay. OpraHukaiblk 53Mec Ty3 — HWHUMHIA30JI - CYYy
CHCTEMACHIHBIH (a3alIbIK TEH CaIMaKTYyIyryH m3ungee 25°Cae 39pHrHdTHK METOTy
MEHEH WIIIKE allbIpbUIIbl. TeH caMmakTyyliyka 8-9 caara kentuprian. Karyy xaHa
CYIOK (hazasiapAblH IpoOanapbIiHbIH aHANM3U OUp yOakTa Kypry3yianay. Cucremanarsi
Katyy ¢asamapapiH aHanu3n CKpeliHeMakKepc BIKMAachl MEHEH aHBIKTANIbI JKaHa
XUMUSUIBIK aHAJIN3 MEHEH ObIbIKTanabl. UMunazongory azor Kwenbaan metoay
MEHEH AHBIKTAJIJIBI. Meramigapabia HMOHJIOPYHYH KOHIICHTPAIUSICHI
KOMIUIEKCOHOMETPAUK THUTHUPJIO® MEHEH TaObLIIbI. Cd2+, Zn2+, Mg2+ xana Ca®’
nongopy ueiipecy PH=10 Oosron ammuak OydepuHae Kapa 3SpUOXPOM
uHuKaTopyHma an omu  Cu®t, Ni¥*, Co* - cyronrymrar NH,Cl, NH,OH
sputmecunie PH=10 wuelipecyHne, HMHAMKATOp KaTapbl MYPEKCUIIUA KOJIAOHYY
MEHEH XKypry3yiany. CanpimteipManyy Katanapbid acentee + 0,5% ty3ay.

Pentrenocrpykrypanabik aHaam3. KpucramimapiasiH 3KCHEpUMEHTANIBIK
PEHTICHOCTPYKTYPaJIbIK MaTepHaapblH ayy aBToMmarrtamTteipeiaran X-Calibur S
muppakrpometpunsie (MoKa- Hypranyy, rpaduTTyy MOHOXpOMATOpY, M- CKaHEPH,
Omax- 48,18) ambianbl. Anbraran ty3yaymrop SHELIX 97 MHKF, mporpammacsr
OOIOHYA TaKTaj/bl KaHa yeuMeneHau. M30TponTyK *OoJl MEHEH 3CENTENTreH CyyTeK
atomuopy Uy cyyTek sMec aTOMJIyH TeMIepaTypasiblk mapaMeTpuHeH 1,2 sce xoropy
SKEHAUTH OCpUIIIH.

DJIEMEHTTHK aHAJM3 - AJIBIHTAH OMPHUKMETIEPIMH SMITUPUKAIIBIK (POpMyIachiH
YKaHa YJITYJOPAYH Ta3aJIbITbIH TACTHIKTOO YUYH 3JeMeHTTHK aHanu3 AE- 3000 «Euro
— Vector» ¢hupMachiHBIH aHATU3aTOPYH/IA AHBIKTAJIJIBI.

PentreHodasaiblk aHaau3- cuHTE3qeAreH Oupukmenepaun CuKo -
HYpJIaHYYCY, B—punbTpu Oap ABTOMATTAIITHIPBLITaH «JIPOH-3»
nudpakToMeTpuHAe aHbIKTanabl. JudpakTorpaMManbiH TapTyy maprrapel: U=35
kB, 1=20 MA; taptyy 0-20; nerektop 2rpan/myH. JudpakTrorpaMmMaHbIH YeUMENI00
ICCDD kaprotekachlH KoyuaoHyy MeHeH »kyprysynay (Powder Diffraction File,
2012).



TepmorpaBumeTpukajblk  aHaau3. [lepuBatorpaMMaHblH  OUpPUKMECH
[Taynuk- Ilaynuk- Dpaeitnun gepuBatorpad cucteMachbiHaa, abaja 20° aH 1000°
YeHMMHKU BICBITYyAa >kaHa 10 rpaa/MyH. BUIIAMIBITBIHIA JKYPry3YyJiay. OTajoH
KaTapbiHia amoMuHni okcuan anbiaabl (Al,O3).

HNudpakbisbin cnekrpockonusicbl. bupukmennn UK cnextpnepu 400-4000
cM' apanbirbiHaars! TepMenyy obmacteiama «Nicolette Avatar» crexrpodotomerpu
apKbLUTYY >Ka3bUTbIT aJIBIH/IBI (KaTUHAMH OpOMUANHIE TIPECTOO MEHEH).

M3WIJIOOHYH HATBINAKAJAPBI JKAHA AJIAPIBI TAJIKYYJIOO

DKM  BAJIEHTTYY MeTAJULIap MeHeH HMHIAA30JIyH Y4YTYK CYyYy
CHCTEMACBHIHAATbI APUrHYTHIrH. JKaHbl KOOPJMHAIMSIBIK OWPHUKMEHHU alyy
MakcaThlHJIa TEeH canMakTyyiayk cuctemachiHga Me(NOs),- C3HiNp- H,O, Me -
Cu(ll), Co(ll), Ni(ln), Cd(r), Zn(ll), Mg(ll) wurparTapsr xana Mg(ll), Ca(ll)
ximopugaepu MeX, - CzHiN,- H,O, X- CI 25°Cre CYyy - Ty3 4YeHpecyHJIo
W3UJIICHTH.

Me(NO3z),-C3H4N,-H,O, Me - Cu(ll), Ni(ll), Cd(Il) cuctemachIHBIH SPUTHYTHK
M30TepMachl KPUCTAUTU3ANUSHBIH Y4 OyTarbl MEHEH MYHO31I0JIOT, YeTKH OyTak
OamTankel KOMIIOHEHTTHH KPHCTALTM3ANMSICHIHA Tyypa KeieT. OpToHKy OyTak
ruapatTeik [MelLg](NO3),:(H,0),, Me - Cu(ll), Ni(ll) sxana cyycy3 [MeLg](NO3),,
Me-Co(ll), Cd(ll) koMmIEeKCTTEpHHIH KPUCTAILIU3AIUACHIH MyHo316HT (1-cypeT 0).

Me(NOs),-CsHyN,-H,O, Me - Zn(l1), Mg(ll), Ca(ll) cucremacbiHbIH
DPUTUYTUK  M30T€pMachl y4 OyTraktaH Typar, Oamkel Oyrak  CzHyN,
KPUCTAILTM3AIUAChIHA, asThIHAArbl OyTaK IMUHKTHH, KOOAJIBTTHIH IeKcaruapaTThiHa,
OPTOHKY OyTaK MarHui, KaJdbIIMUIUH JUTHApPATHIHA jKaHa JKaHbl KOHTPYIHTTYY 1:4:2
mosayk kateimrarsl Me(NO3)-C3HyN,-H,O GupukmecuanH naiina 0oyinyHa oor
OepeT, ajd SMU IUHKTHUH HUTpatbigaa 1:4:2 sxana 1:2:2 karelurarsl 95KM KOMILIEKC
naiiga 00JoT.

Zn(NO3),-C3HsN-H,O  cucteMaHbIH SpUTHYTHK M30TEpMachl TaTaal ToOPT
OyTakTyy KpUCTALIM3AIUSAAAH TypyIl, UMUIA30JIIyH KaTyy (pa3achIHbIH OOJIyHYIITYH
KaMTBIII, 9KH kaHbl Kypamaarsl oupukme [Znl4](NOs), (H,0),, [ZnL,](NO3), (H20),
YKaHa Tasza MMHKTUH TeKcaruapaT HUTpAThl naiaa 6oyot (1- cypert a).

[ZnL4](NO3), (H20),  KOMIICKCHHMH —~ XMMHUSJIBIK — aHAIW3H  TOMOHIOTY
Maccasblk yaymrepre; 38,05 macc.% uuHkTHUH HUTpaThl, 54,71 macc.% umumgazon
kaHa 7,2 wmacc.% cyyra Oapabap, Oyn caHIap TEOPETHUKAIBIK KOMIUIEKCTUH
KypaMblHa  Tyypa  keneT. OkuHYM  KomruiekcTuH  [ZnL;](NOs), (H,0),
KOHIICHTPAIUSIIBIK OOTYHYYCY OMpPHHYM OMpHUKMETre CaNbIIThIpMaTyy a3bipaak. Ty3
CBI3BIKTBIH OTy YTyl OyTakTaH KeTKeH ¢urypatuBayy dekutu 52,45 wmacc.%

OUHKTUH HUTpaThl, 37,6 macc.% wumuIa3zonayH >kaHa 5,2 macc.% CyyHyH Oup
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YeKUTUHAE OMpu OMpuHE nai KeneT. DKu OMpUKMe TEH CyyAa KOHTPYIHTTYY Oouym
caHaJar.
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1- CYperT - Zn(NDs)g- C3H4N,- H,O (a) JKaHa Cd(NOg)g—C3H4N2—Hzo (6)

CUCTCMAJIAPBIHBIH SPUTUUYTHUK JUAI'PAMMACHI.

Cd (NO3),
00

1

MeCl,-C3HsN, -H,O, Me - Ca(ll), Mg(ll) cucrtemaHblH 3SpUTHYTHK
auarpaMMmachbl Y4 - OyTakTyy KpUCTaJUIM3alMsAllaH TypaT. bupuHum OyTak
UMUJA30JAyH KaTyy ¢a3acblHa Jan KeJleT. OKUHYM OYTaKTbIH 3SPUTHUYTHK
uzoTepMacbl TeMeHnuery 1:4:2 Monayk KaThlIUTarbl >KaHbl KOMIUIEKCTHH
[Cal4(H,0),]Cl;,  [MgL4(H,0),]Cl,  kpucrammm3anuscbiHa KOOI  Oeper.
[MgL4(H,0),]Cl, koMIieKkCHHUH KpUCTATU3aUSIBIK 001aCThI, UMUIa305110 45,1 —
30,4 macc.%, xanprnmii HuTpateiaa 23,60 — 43,28 macc.% re 6apadap.

Tepmukaibixk anaau3. bamka MeETOqI0p MEHEH TACTHIKTANITaH TYy3AapblH
KypamblH, WMHJIA30JIyH HUTPATTHIK KOMIUIEKCTEPUHUH TEPMOTPaBUMETPUKAIBIK
aHAJIM3UHUH TEPMUKAJIBIK aXXBIPOOCYHYH MEXaHM3MU MEHEH Ja TakTam alTcak
00J10T.

[CdLs(NO3),] (2-cypor a) OupumkmecunnH wuiipn ceibirbiaa  20-145°C
WHTEPBANIBIHAA, YCTYHKY  O€TTerm  KOMIUIEKCTHH  Havap  OaillaHBIIIKaH
anacopOLMsUIBIK CYyCYHYH 3% TH KETUI, KOPYHYKTYY MAaccachlH >XOTOTYyCy
GaiikanaT. AHZAaH apsl TEMIEpPATypaHsIH koropyramsl  MeneH (145-290°C)
WHTEPBAJIBIH/A JKAPBUTYy MYHO3YHIOTY TepeH dK309(QekT Oailkaibim, OIIoJ 3aMat
MaccachlHbIH -97,3% THU XOrojoT, Oya Mpolecc aiaThl MOJIEKyJla HMHUIA30JIIyH
KETYYCYHO OaliIaHbIITyy (TEOPETHKAIBIK dcenTenreH maanbiMattap 58,4%). 290-
525°C TeMImepaTypanblK HHTEPBAIBIHAA KaAMHAINH HUTPATHIHBIH a3KBIPOOCY JKYPOT.
420,525 °C »sddexturme maccacsr 8,5 sxama 13,0% — KeTKeHH OaifKalbll,
TEPMOJHM3ANH aKBIPKBI MMPOTYKIUSICHI KaIMUNUINH OKCUIMHE KOOI OeperT.
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[ZnL4](NO3), (H20), (2-cyper ©6) KOMIUIEKCHHUH TEpPMOTIPaMMAacChIH/IA
tepmodddexticn  20-100, 100-260, 260-360, 360-410, 410-510, 510-1000°C
TeMIIepaTypajapblHbIH YeTUHAC OaiikanaT. A3 caHIarbl MHPU MACCaHBIH KOTOIYYCY
(m=1,3%) anmcopOuMsIaHraH HBIMIBI CYPYH YbITapPBUIBIIIEI MEHCH OaliIaHbIIIKAH.
100- 260°C TemmepaTypa YerHHAe SHIOTEPMHUKATIBIK MYHO3IOTY TEPEH SKCTPEMYM
Oaiikanar. byn xyuryy TepmodddexT mMmumazoiayH jKaHa IIUHKTHH HUTPATHIHBIH
COCTaBBIHAATHl KPHUCTALIANIKAH CyYy MOJCKYJIaJapblHBIH  QXBIPOOCY MEHEH

KOIIITOJIOT.
ALY
TG Am,=3,3%( H:0) 1000°C A
0 Am=57,3%( NO.,C.HN)
10 Am,=4,4%( NO,,CH,N)

Am,=8,5%( NO,,C.H,N)

20 Am==13,0%{CO;)

30
10 E?" Eso
50 AT I
60 Eédm ! ‘T:
70 Endo
80 |— 5‘,&11306388,5*?«_&:“1
86 I P=100
= me
TG 1001 oo IC100me  Am—iiing
g et A DTG-80k o oe0%
26—
a) TemmepaTypa“C 6) Temmepatypa®C
2 — cyper - [CdLg](NO3)2(a) xana [ZNL4](NO3),:(H20)2(0) koMITIeKCTepHHUH
TEPMOTPAMMACHI.

XKororynran wmacca xannel MaccanblH 71,5% TtuH Ty3eT. TepmodpdekTHHUH
KAWUHKYU CTaThsapbl (AMz, AM,, AMs) KBUTYYITYKTYH CHHUPHIIUIIA MEHEH XKYPYII,
INPOAYKTYHYH KbIPOOCYHA, MAaCCaHBIH JKOTOJIyITyHa, k33 Oupnepu 5,0; 3,5 xana
10,0% Ty3yn Ty3mapApiH CyOnuMMainus JKaHa KbIYKBUIIAHYY TIPOLIECCTEPUHE
OaiimaHpITyy 0070T. TEepMONU3INH aKBIPKbI MPOAYKTYCY OOJYI IMUHKTUH OKCHAU
caHaJar.

Pentrenoga3anbik aHajau3. AJIBIHTAH OMPUKMENIEPIUH PEHTICHOTPAMMACHIH
OaImTankel KOMIIOHCHTTEPJMKH MEHEH CANBIIITHIPYY/Aa, aNap/AblH CHI3bIKTAPBIHBIH
WHTCHCUBAYYJYTY JKaHa OypuTapblHbIH 4YarbUIBIIIYyCy ap OHp OMpPUKMEHUH
TY3YAYUIYHYH  JKEKeIUTMH MYHO3710eTe MYMKYHAYK Oeper. bupukmenepnun
DIIEMEHTAPABIK  sSYCWKAApBIHBIH ~ TapaMeTpiepd,  MOJBIYK  KeJIeMIepy,
DIIEMEHTAPABIK sUeiKagarsl (HOpMyaNbIK OUPAUKTEPUHUH CaHBI KaHa MEHKUHIWK
rpymmaiapsl 3CENTETUHIN.

Judpakiusiblk CYpoOTTOPAYH OKIIOMITYTY, ONIOHAOH 3Ji¢ KOMILICKCTSPIHH
AIIEMEHTAP/IBIK sTUCHKAIAPBIHBIH MMapameTpiiepuHuH x)akbHABITE: [MeLg](NO3), Me
- Co(ll), Cd(l1); [MeL,]-(H20)2:(NO3), Me - Ca(ll), Mg(ll) xana [MeL4(H,0)]Cl,
Me - Ca(ll), Mg(ll) komrIeKCTepHHUH OMpU OMPHHE OKIIOIITYTYH KYOOIeHIypoT
(1-tabauma, 3-cypert a,0).
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JKbIABIHTBITBIHAA, aJbIHIaH OWPUKMENEpP TPUKIMHINK >KaHA MOHOKIHHIMK
CHHTOHMSIA KPUCTA/UIAAIIaapbl, ajl OMH aHblH HWYHHEH Kypambl 1:2:2
[ZnL,](NO3), (H20), koMImiekcu  OpTOpPOMOMKANIBIK — CHHTOHHUSAAA  SKCHIWTH
TACTHIKTAJIIBI.

621904
4=3.93330

(=6,

2000

1000

40,6862

0 |||||||||||||'|||'||

a) 5 10 20
so00 —T
4000
3000

2000

1000

0) - -
3 —cypet - [CdLg](NO3), (a); [ZNL4](NO3),:(H0), (6) OupukmenepuHuH
Tu(dpaKkTOrpaMMachl.
UK CIIEKTPOCKOIMS. Nmupason KaHa aHbIH HUTPATTBIK

[MeL4](NOs),:(H,0), Me - Co(ll), Zn(ll), Mg(ll), Ca(ll) kommiaekcrepuana MK
CHEKTPJIEPUH CaNBIIUTHIPYYJa, MaaHWIYy e3repyy OOJTOHAYTYH, TIe€TepOLMKIINH
Baenttuk Tepmenyycy V(C=N) 1450-1580cm™ me,  JKOTOPKY IKBIIITHIKTArHI
o6macter 15-25em™ ne an smu gedopmarusuisik Tepmenyycy v(C=N) 770em™ men 20-
30cM™”  re dwelMH OIyTTYy €3repyylepre Ayymap 0oIoopy KepceTrty. Lerepo
IIAKEKYEJIETH JKOTOPKY JKBIIITHIKTATbl BAJICHTTHK TEPMENTYY MEHEH AehOpMaIHsIIbIK
TEpMENyycy Oup 3ie ydypAa e3repYyCYHOH TOMOHAOIYIeW >KbIMBIHTHIKKA KeJICEK
0070T, METa/T MEHEH JIUTaHJIaHbIH KOOPAWHAIUSCH TETEPOIUKIIIECTH THUPUTIAHIUK
a30TTYH aTOMy apKbulyy OaitaHbpllll OOJIOT Jarbl, ajd MOHOJCHTAHTTYY JIUTaH]
KaTapbl ©3YH kepcoToT. MbiHAaH Thikapbl Me-N >kaHbl BAJICHTTUK Oaiiyianblin 425-
490cm™ KyTylmyy CBIBITHIHAA Maiiga GOJOT, Oyl TeTepOLHKIICIH aTOMIyH
HErM3MHJIE KOMIUIEKC Maia 00J00pYH Jarbl OMp UPAIAT TACTHIKTAMT.
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Ta6JII/II_Ia - I/IMI/I,Z[a?)OJI JKaHa aHbIH KOMIINICKCTCPHUHUH KPHUCTAJIABIK TOPYOJOPYHYH MMapaMCETpPJICpU

DJeMEeHTapAbIK TYEHKAHBIH bypuy, | Sueunk. | ®opm. | MenkuH.
Bupukmenep napameTpiepu, A rpaji. KeJieMy | Oupx. | TpymL. CUHTOHHSLIIAPHI

a b C B A CaHBI
C3H4N, 14,685 13,815 13,586 - 1114 4 P21 POMOMKaITYy
[CdLe](NO3), 12,6098 12,6099 12,7352 90’ 2029 3 R3 TPUKITHH]TYY
[CoLg](NOs), 12,350 12,350 12,4033 90’ 1914 3 R3 TPUKJIMHIYY
[CuLe](NO3)2(H,0), 12,30 12,361 12,882 90’ 1959 3 R3 TPUKITHH]TYY
[NiLg](NO3)2(H,0), 8,7724 8,7249 8,782 92’ 1914 3 R3 TPUKIUHAYY
[ZnL;](NO3),(H,0), 10,184 10,340 11,354 - 1393 4 P21 OpPTOPOMOUKAITYY
[ZnL4](NOs),(H,0), 8,8655 12,304 12,9154 114° 1393 2 PNy MOHOKJIHHIYY
[CoL4](NO3), (H,0), 8,9825 8,5761 8,3068 119° 1812 2 P21 MOHOKJIMHIYY
[MgL,](NO3),(H,0), 6,7135 6,9344 7,1388 90,9° 1245 2 P2,/ MOHOKITUHYY
[Cal4](NOs),(H,0), 9,6001 9,7399 9,9153 92’ 1132 2 P2,/ MOHOKITUHYY
[MgL4(H,0),]Cl, 11,3826 11,6018 14,4483 90° 1882 4 Corc MOHOKJIMHIYY
[CaL4(H,0),]Cl, 12,290 12,405 14,202 90° 1873 4 Corc MOHOKJIHHIYY
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WMmunazon sxana aHbiH HUTPATThIK [MeL4](NOs), (H,O), Me - Co(ll), Zn(ll),
Mg(ll), Ca(ll) xommuekcrepuann MK cnekTp aHaIW3WHUH KBIMBIHTHITBIHIA
METaJUIIap IbIH KOOPAMHALMSIIBIK TOJTHIAPH Tyypa TeTpasap (hopmachkiHaa 00y,
cepaaarsl METaI aTOMYy MOHOJCHTAHTTYY — KOOPAMHAIMSJIAHTaH a30T aToMy
MEHEH KypdYajaraH, ajd OMH HUTpaT - HOH »JKaHa CYYHYH MOJICKYJIAChI
KOOPJMHAIIMSHBIH CBHIPTKBI C(epachlHaa >KaWJaHBIIIKAHIBITEl TACTHIKTAIIBI (4-

CypeT).

H-NV/N N NH

- o
/—\ ﬂM*‘\/f\ INO; - 2H,0
H-NV/N N\?N-H

4-cypet - [MeL4](NO3),:(H,0O) Me - Zn(ll), Mg(ll), Ca(ll) komruiekcTepuHuH
KOOPAUHAIMSIIBIK TIOJIH3IPIICPH

Cyycy3 nutparthik KomruiekcTepuHuH [COLg](NOs),, [CdLg](NO3), xana
ruapartanrad  komiuiekerepuHuH  [Culg](NO3),(H,0),,  [NiLg](NOs),-(H,0),
CIIEKTPUHIEC HMMHUIA30yH KbICKA IIUKJIIArbl TEPMEIYYCYHYH  KBUIBIIIYYCY
mukianae ve=y JkaHa o(C-N) —OaiimaHbIibl 15-20cm™ obOnacTTapbiHaa OalKanar,
’KaHa OILIOHJION 3JIe UMHIA30JIYK IMKIAArkl TETU3AUK HYMHICTH TEPMETYY Tuuc
(C-N) 20-25cm" obnacrapsinaa Gaiikanar. JKansl BageHTTHK Tepmenyynory Me-N
KyTylnyy cbi3birbl 420-460cM™  obmacTeiHma Oaifkamar, Oynm MeTaml MEHEH
TeTECPOIMKIICTH a30TTyH ATOMYHYH KOODJIMHAIMSHBIH Taiga OoNymiyH
namunaeit (N3) (2-rabmura, 5-cyper a,0).
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4000 3500 3000 1500 2000 1s00 1000 s00
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2 - Tabnuna — JIuranaIpIH skaHa aHbIH KoMIuiekcTepuHuH MK criekTpuHuH

-1
HETU3TH TEPMEIYY JKBIIITHITHI (CM )

v, v, v, T, v, 0, v, 0, v,
Bupuxmesep (NH,OH) | muxk | mux | N-H | NO; | NO3y | OH | OH | Me-N

L (umunmason) 3200-2600 15J180 14Jf]00 625 - - - - -
[CuLe](NO3)2(H20), 3448-2500 | 1597 | 1478 | 615 | 1383 | 747 | 3448 | 1597 | 470
[NiLs](NOs),(H,0), 3136-2857 | 1537 | 1488 | 618 | 1384 | 765 | 3136 | 1581 | 445
[CoLe](NOs3), 3188-2854 | 1537 | 1488 | 615 | 1384 | 747 - - 440
[CdLe](NO3), 3214-2601 | 1680 | 1587 | 636 | 1372 | 749 - - 450
[CoL4](NO3)2:(H,0), 3131-2383 | 1681 | 1541 | 620 | 1325 | 749 | 3131 | 1604 | 435
[ZnL4](NOs),(H,0), 3298-2608 | 1534 | 1490 | 608 | 1382 | 725 | 3200 | 1620 | 425
[ZnL;](NO3),(H.0), 3354-2396 | 1703 | 1504 | 644 | 1375 | 758 | 3354 | 1504 | 425
[MgL4](NOs),(H,0), 3203-2606 | 1538 | 1437 | 615 | 1323 | 748 | 3203 | 1608 | 455
[CaL4](NOs),(H,0), 3497-2578 | 1587 | 1433 | 656 | 1358 | 751 | 3450 | 1640 | 447
[MgL, (H,0),]Cl, 3118 1574 | 1419 | 669 - - 3118 | 1633 -
[CaL4(H,0),]Cl, 3253-2614 | 1575 | 1433 | 659 - - 3253 | 1641 | -

1:6:2 xatemurarsr Cu(ll)
KOOOpPIMHAIMSJIAHTAaH KPUCTAIUIABIK CYYHYH TepMelyy cbi3birbl V(OH) 3450cm™,

5(OH)

1650-1630cm ™,

pI{Q()

xana Ni(ll)

Ta

510-540cm™

KE3OCIICT.

KOMIIJICKCTHUK 6HpHKMEHepHHﬂe

Kepcetyniren

komriekcrepae NOjz; aHnoHy OOpOOpAyK aToM MEHEH KOOpAMHAIUSIaHOAMT,

CBIpTKBI cdepana xairamar. JKoropynarbl KEITUPUITEH KE3IUH, KOOAIBTTHIH,
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HUKEJJIUH XKaHa KaJMUUIWH HUTPATHIK KoMmruiekcTepuniaeru Me-O creKTpuHuH
-1 o
750-650cm ™ Tepmenyy oOJacThIHAA KE3ACHINCIeHH MEHEH TaCThIKTaiObI3 (6-

cyper).
~O0M

V/‘ ~ | ;,_/N%/
/ \ ,ﬁ“lleﬁ ,f \ 2NOy + 2H,0

6 — cyper - a) [MeL6](NO3)2, Me - CO(II), Cd(ln
0) [MeLg](NO3),-2H,0, Me - Cu(ll), Ni(ll) xomruiekcTepuHuH
KOOPAMHAIMSIIBIK ITOJIUIPH.

UK crnektp xaHa JITA KbIMBIHTBIKTAPBIHBIH HETU3UHIE TOMOHJIOTYAeu
00XXOMOJIIOCOK  OO0JIOT, KOMIUIEKC HWMHUJA30JAYH aiThl KOOPAUHAIMSIIAHTaH
MOHOJICHTAHTTYY a30T aTOMYy MEHEH Kypualbll, MOJUAAP 63y alThl MY4eiy
OKTadap OOJyT, METAJUIOMKIIIBI Taiia KbLIaT.

Mg(Il) xana Ca(ll) xnopumauk komriuiekctepunud UK criektpuHae TopT
MOJICKYJJa ~ WMHJA30J1  MOHOICHTATTYy  KOOpJAWHANMS  Takdga  KbUIaT.
KoopauHanusIbIK TONMM3IPACTH METaUT CYYHYH DKM aTOM KBIYKBUITETH MCHCH
OalIaHBIIIBIT OKTAYIPJUK KOH(pUTrypalusaaa 0010 anar.

XJopua HOH, KOMIUIEKCTHH CBHIPTKBI cepaza >KalJaHBIIIBII METAT MEHEH
KoopauHanusiaHOanT. Myny O6u3 Me - Cl KyTyiayy CBI3BITBI Ke3JCIINEereHH
MEHEH TaCThIKTaiObI3 (7-cyper).

H H
— L -
HN N N i) _~N-H
/‘\_—jjf\ Me /\L/\ - 2C1
HN_ = N T _N-H
SO NS
- H H

7 —cypert - [MeL4(H,0),]Cl;, Me - Mg(ll), Ca(ll) komruiekcTepunuH
KOOPAMHAIHMSITBIK ITOJIUDIPJICPH.

[CoLe](NO3), (1), [CdLe](NOs), (1),  [ZnL;](NOs)2(H,0),  (l11)
KOMILTEKCTEPUHUH KPUCTALUIABIK KAHA MOJIEKYJIAJBIK TY3YJIYIIY.

Hermsru xpuctawmorpadusyiblk  MaanapIMaTtTap 3- Tabnmuiaga ajil dMu
KOOPIMHAIUSITBIK TTOTMAAPJICPIANH TY3YIYIY *KaHa KPUCTAUIIBIK YIIaKOBKAchl 8,

9,10 a,06 - cypeTTepae KEATUPHUITEH.
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PCAHBIH KBIUBIHTBITEI KepcoTkeHmeu, (1) »xama (Il)  koopauHAIMSITBIK
OMpPUKMECHU TPUKIMHIYY CUHTOHUSIA KPUCTAUIIAIIBIN, MEUKUHANK rpynnackl R-3
00Nyn 3JeMeHTap/IbIK SYehKagarsl napameTpiepuHe 1al KeJeT.

(1) sxana (1) koopaUHAIUAIBIK OUPUKMETICPUHUH TY3YIYIY OUpPH OMPUHE OKIIIOLI
OKEHIUTH aHBIKTAJIBIN, al XeHYHAe KeHeHHUp33K [(CoLg)](NO3), OupukmecHHUH
MUCAJBIHIA TOKTOJ00Y3. KOMITIEKCTHH CTPYyKTypachl AWCKPETTHUK KaTHOHIOH
[(Co(Le)]*" sxana arnonzon NO; Typar.

GopGopayk Co”* HOHy OKTadIPHHK
CHMMETPUSIIBIK  KOHGUTypamusra 2. Ierepommkigern Co”’  HOHY MeHeH
NUPUAMHIUK a30T atoMy MoHoAeHTaTTyy (N3) KoopauHanusIaHbI, KOOAIbT
MEHEH a30TTyH OpTOCYHJarbl OailmaHelnThiH apanbirkl Co-N=2,1590A re
3 apa KydTyy
MOJICKYJIaCBIHAATBl  TTHPPOIIAYK

CoNg KOOpAMHAIUSIBIK TYWYH]IO

Oapabap. KoopauHanusiablk NOJUMEPAUH MOJIEKYJanapbl
CYYTeKTHK OaillaHbIlll MEHEH  HMMHAa30JayH
TPYNMNAachIHBIH JKaHAa HUTpaT TpymnmaHblH KbukbeITerd N-H...O apkpuiyy
YBIHYBIPYAHBI TAii1a KbUTyy MEHEH Oaitnanbiml Keiiar. [loaumepauk ybIHYBIpYA

teruzaukre (001) kaTmapiyy OalaHbIIIKaH.

3 - Tabmuma - Kpucrammorpadusiblk MaaabIMAaTTapIbIH  KCIIEPUMEHTHK
MyHe3nemecy kaHa koopauHamsuibik [COLg](NOgz), (1), [CdLg](NO3), (II),

[ZnL;](NOg3),- (H20), (I11) mommmepnepuHIH TY3YAYIIYHYH TaKTaTBIIIBI

Bupukmenepaun Homepu m (1) (rm
MOJ’IGKynFIpI[BIK C18H24C0N 1406 C18H24CdN 1,06 CgH11Ng ZnO¢
(dbopMynacel [COLs](NOg)z [Cd Le](NO3)2 [Zn L2](NOg)2‘(H20)2
Bpytro dopmynace 591,44 644,91 330,62

Mou. macca, T/MOTB TPUKIUH]TYY TPUKIHH]TYY OpTOpOMOUKANYY
I'pyn. cummerpuscel

DnemeH. sTYeHKaHbIH

napaMeTpIIepH:

a/A° 12,3555(10) 12,6098(2) 12,1812(10)

B/A° 12,3555(10) 12,6191(10) 10,0713(7)

c/A° 14,4833(5) 14,7352(5) 11,3628(10)

w/A° 90 90 90

B/A° 90 90

v/A? 120 121 91,011(8)
SueiikanbrH Kenomy, A 1914,78(5) 2029,10(9) 1393,78(19)
Temneparypa, K 100 150(2) 293

MeUKUHANK Tpynnacsl R-3 R-3 Paji/e

DneMeHTap. T9euK.hopmyI.

OWpIUTUHUH CaHbl, Z 3 3 4

p(BBIY), T/cM™ 1,539 1,583 1,680

17




02

A
e - L]
o W
Pl

028 - : o}

a)
8 — cyper - a) [CoLg](NO3)
KOMIUJIEKCUHUH KOOPAWHALUSIIBIK 0) [CoLg](NO3) KoMITIIEKCHHUH
MOJIUAPUHUH TY3YIYIIY. KPUCTAJUIJBIK YIIAKOBKACHI.

ol18)

ONA)

a) ! 0)
9 — cypet - a) [CdLg](NOs)
KOMITJIEKCHHIH KOOPAMHAITUSIIBIK 0) [CdLs](NO3) xomruIeKCHHUH
MOJIUDAPUHUH TY3YIIYIILY. KPUCTAILIIBIK YITAKOBKACHI.

PeHTreHCTPYKTYpaiblKk  M3WIAOOHYH  KBIAHTBITBIHAA, ZN(I1)  koMrutekcu
OPTOPOMOMKAJIIBIK CHUHTOHHUAA KPUCTAUIAAIIBIN, MEHKUHAWUK Tpymnmackl R-3 Oomyn
ANIEMEHTapIbIK  sSYeiKaaarsl napametpaepune: a=12,1812(10) B=10,0713(7),
c=11,3628(10)A0; 0=P=90; y=1200; V=1914,78(5)A3 nan kener.

Kommiexe Zn(ll) Te uMuaa3oiaayH kaHbl KOOPAMHAIMSUIBIK OalJIaHbINI KBUTYY
KONy TaOBLIBIN, TaKTalm alTKaHAa Oup d2J€ ydypAa MOHOJCHTATTHIK JKaHA KOMypeue
JUranj; OOJTOHAYTY TAaCTBIKTANAbL. Byl KOMIUIEKCTe UMUAA30J1 IIUHKTUH aTOMYy MEHEH
UMUAA30JAYK LMKIJIETH a30TTYH 5KM aTOMy MEHEH XeJaTThIK (yHKUusga, ajl 3MHU
KaJiraH KU a30TTYH aTOMy CBIPTKbI cepajarbl HUTpaT- MOH MEHEH KOOpPJIWHAIUsS
maiia KbUIBIIT KOIypede KbI3MaThl arkapar. buc(MMHIa30iIyK IMHK OeJyKTepy),
UMUAA30JI0Ty AaHMOHAOP MEHEH  OalIaHBIIBII  YBIHKBIPIAYY  TY3YJYIITOTY
sur3artypynaery noiaumepan [p-Zn(CsHyN,)(C3HiN)2]1(NOs),(H,0), makina xbuiar.
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[{uHKTAH aTOMy MOHOACHTAHTTYY TETPadApPANK KOHUTypammsra 233 OO0JoT.
BaitnaHeThiH opTouo apanbirkl ZN-N=2,251(2)A. WmupazonayH kemypede 3Ku
OupaUrMHUH OypanraH Ory IMHKTHH aTOMy MEHEH OallTaHBIIIbIN 3WUT3arTyYpPYHIOry

IMoJIuMECpau naﬁna KbLJIAT.

02 o1
o5
2 & N7
}‘0

§° 7 g . &

10- cypert - a) [ZnL4](NOgz), (H20); 0) [ZnL4](NOs3),:(H,0), komIuiekcHHUH

KOMIUIEKCHHHH KOOPAMHAIUSIIBIK KPUCTAUIIBIK YITAKOBKACHI.
HOJHAIPUHUH  TY3YYIIY.

NiavMuii M3WJI160HYH KbIMBIHTHITBIH NPAKTHKAAA Nalifaaanyy. busaneHrryy
METAJUIIAPJBIH Ty37apbl MEHEH  HMMHIA30JI0H OHOJIOTHSUIBIK aKTHBIYJIYKTOPYH
U3WIIJI06 YIYH OMp KaTtap KOMIUIEKCTEP CHHTE3ACIIN.

Crenudukaiblk  OMaKTUBAYYJIYKTOPYH  M3WII6©  Y4yH  OWMBaJICHTTYY
MeTaUIIApAbIH Ty3apblHaH jKaHa UMHIA30JI0H aJbIHIaH KaHbl 8 OUPUKMECH aJIbIH/IbI
MeX,nCsH4N,-2H,0, Me — Cu(ll), Co(ll), Zn(I1), Ca(ll), Mg(ll); X, - NOs, CI', n-
UMHUIA30JIIyH KOOPAMHAIIMOIIAHTaH MOJIEKYJIAChIHBIH CaHbl. AHBIH HMYHHEH OKH
OupukMe NUHKTHH guruaparerpaumuaazon HUTpathl (I1) - [ZnLs](NOs),:(H20), xana
KOOAIBTThIH AuakBaTeTpanMuaa3oi HUTpaThl - [Col4](NOs),-(H,0),, MukpoOKo xaHa
IPUOOKKO KapIiibl Aapbl KapaykaThl KaTapbl aKTHBAYYIYTYTY QHBIKTAJIIBI.

[CoL4](NO3), (H,0),,- x00anbThiH AuakBaTeTpanMuia3oil HuTpatel «Candiday
KyJIbTypachlHa KapaTa TpHOOKO KapIibl aKTUBAYYJIYKTY KOPCOTTY, IKCIEPUMEHTAIBIK
aIIbIHTaH SKBIMBIHTHIKTAPABIH HETU3MHIE KOJIOHYY KONy wuInTenun 4bIKThl. (KP
ITatentn Ne 2211 30.06.2020x.

AJIBIHTaH W3WIAOOHYH >KBIMBIHTBIKTApbIHBIH Herusuuae [ZNnls](NOj),:(H,0),-
UHKTHH JUTHAPTETPAUMHIA30JT HUTPAThl MHUKPOOKO KapIibl Japbl JAapMEK KaTaphbl
TOMOHIOTY KyJbTypanapra akTUBIYYJIYKTY kepceterty: Salmonella Typhimurium
(campmomnera), E-coli (nuern taskyamapbr St. Aureus (ainTbiH cTaduIaKoOKK) jkaHa PS.
Aureginosa  (cuHerHoW — Taskuyackl). Komrmuiekctu  koropyaa — O€NTHIICHTEH

KyJbTypajiapra Kapiibl KOJAOHCO 000 Typrauabirbl — uinTeaun 4dblkThl (KP Ilatentu
Ne3557 31.12.2020x.).
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KBINBIHTBIKTAP:

. Opuruutuk metoay meren umunazoinayn Cu(ll), Ni(ll), Co(ll), Zn(11), Cd(ll), Mg(ll),
Ca(ll)  wumrparraper xama Mg(ll), Ca(ll) xjopummepun MeHeH ToMeHKy 11
KOMILIEKCTHK Oupukmenepu oupunumiepaeH oomyn cuaresnenau: Me(NOz), 6L 2H,0,
Me - Cu(ll), Ni(ll), 1:6 cocraBmarel cyycy3 kommuiekcrepae  Co(ll), Cd(ll).
Kommiekctep: Me(NO3),4L-2H,0, Me- Zn(l1), Mg(ll), Ca(ll); MeL,Cl,-2H,0 Me -
Mg(Il), Ca(ll) »xana Zn(NO3), 2L 2H,0.

. OnemeHTTUK, POA, PCA, Tepmukanbik kaHa MK crexkTpiuH HETW3UHJE JIUTaHIaHbIH
KOOpAWHALIMA Taia KbUIyy JKOHIOMIYJIYTY, COCTaBbl jKaHa OWPUKMeEJICpIUH
KOOPAVHAIMUSIIBIK TY3YIYIITYHYH TTOTHAPICPH aHBIKTAJIIBI.

. MeTaJibIH *aHa aIyI0 JUraHIbH KapaThLUIbIIIbIHA KapaTa TOMOH/® KOPCOHKOH IO
KoMIUTeKCTep maina Oomny: oktasapauk [MeLg](NOs),, Me - Co(ll), Cd(Il), Cu(ll),
Ni(ll), Terpasapmux [MeL4](NOs),(H.0),, Me - Zn(l1), Ca(ll), Mg(ll);
[MeL4(H,0),]Cl,, Me - Ca(ll), Mg(ll)) xana opropomoOukaisik - [ZnL,](NOs), (H.0),
KOMIUTIEKCTEPH.

. PCA meronynyn Herusunae 3 nonumepauk komiuieketuH [CoLg](NO3),, [CdLg](NOs),
KaHa [ZnL;](NOg3), (H20),;,  KpucTauimapblHBIH — TY3YJIYIIY  AHBIKTAJIBL.
M30CcTpyKTypaiablk KOMIUIEKCTED MEWKHHIWK rpynmnackl R-3 00JIroH TPUKIUHIHK
CHUHTOHHSIa KPUCTAIUIIAMIAT, KOOPIUHAIMSIIBIK TOJUAAPBI OKTadaAp OOyl caHajaT.
Kommmekeruk  katnoH [Colg]®’, [CdLg]”* wxama ammon NO3; GHpHKMEHHH
CTpYKTypasblk Oupauru Oonyn canamar. (1) sxana (ll) xkommiexcrepunmeru ap Oup
HUTpAT HOH MUPPOoJIAYK a30TTyH aromy (N -H...O) MeHeH cyyTekTuk OaiyiaHbIII MEHEH
OailJTaHBIIIBIN, OIMIOHYH HETH3WHAC HHUTpPAT MOH KaTMapiyy MOJUMEpPIUH TapMaKThIK
TY3YAYylLIyHe TaacupuH TtHiruzer. An smu  [ZnlL,](NOj3), (H,0), xommiekcune
UMHIa30JT XEJATThIK KOIypede poJib OWHOI, 3Ur3ar TY3YJYIIYHIOrY MOJIUMEPIYY
YBIHKBIPYAHBIH KAJIBINITAHBIIIBIH KAMCBI3/IaNT.

. Mupa3on MeTalmi MEHEH MOHOJCHTAHTTYY KoopauHanmsuianeim — Co, Cd gun
HUTparTapbl  KatMmapiayy, Zn(ll) TiH 1:2:2 Kypambl  3UT3artTy3yJyLITOry
KOODJAMHANMSUIBIK ~ MOJIMMEPAM  Taijna Keutar. llomumepnyy  KOMITICKCTEpIUH
KaJIBIITAHBIIIBIHBIH ~~ KPUTEPUHU OOyl  TETEPOIMKIIETH  XeNaTTyy-KeIypede
(GYHKITUSACHI )KaHa MOJICKYJIa OPTOCYHIAarkl KOBAJICHTTYY dMeEC apakeTTeHYY (CYYTEKTHK,
HUTPATTHIK JKaHA TAJOTCHINK OailTaHbIITaphl) OOTyI caHasarT.

. CHuHTe311e/IreH KOMIUICKCTEPANH OHOJIOTHSIIBIK aKTHBAYYJIYTYH H3HIII0610
TaCTBIKTAJIIBI:

- [OMHKTUH aeruapat terpaumunazon Hurparsl [ZnL,](NO3),(H,0), xoropky rpubdoko
KapIbl aKTUBAYYJYTYH KOPCOTKOHIYKTOH MPAKTUKAIBIK KOJIOHYYAA MEePCICKTUBAYY
O6oxyn cananat, omoHyH Herususuae 31.12.2020 »xpuiel KP matentun Ne2237 menen
KOPTOJITY.
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- K0OanbTThIH auakBaTeTpauMugazon HutpaThl [COL4J(NO3), (H,0), mukpoOko
KapIlibl KACUETKE 33 SKEHJUTU KOepcoTyJay. AnbiHran napsl kapaxatbl 30.06.2020 x
KP nmarentu No2211 MeHeH koproiny.

IMPAKTUKAJIBIK PEKOMEHJALINCHI

CuHTe3qenun anblHTaH OWPUKMENEPIuH (U3NKA—XUMUSIIBIK KaCHETTEPUHHUH
©3reUeIIyKTOpY, TY3YJYILYy, TEOPHUSIIBIK, SKCIEPUMEHTANIBIK MaalbIMaTTapbl >KaHa
KOPYTYHAYJapbl 3aMaHOan KOOPJIWHALUSIIBIK XUMHUSHBI ©OHYKTYPYYT® CajlbiM KOUIYY
MeHeH Oupre BY3parel xumusa- Ouosorusi OarbIThiHIA WIMMUN H3UIIO0JI0PTO
KOJIJIOHYYTa CyHyIITaJar.

XKypry3ynren wusungeenep, Oenrwiyy Jdapbl-JapMEKTEPAHH MOIU(UKAIUSACHIH
U3/166 KOJYH MPOTHO3J00I0 MYMKYHAYK O€peT, 3bISHChI3 kKaHa 3(PQEeKTUBAYY
OMOJIOTHSJIBIK aKTHBAYY OMpHKMENEpIn anyy MakcaTbiHaa uMuaazonayH Co xkaHa Zn
MEHEH O0JITOH OMpHUKMENEpH MUKPOOTo XKaHa TpUOOKO KaplIbl 1apbl KapakaThl KaTaphbl
KYTYLITYY Kapakarrapra jkaHa TEpUHHH CE€3T€HI'eH IpuOOK OOpyJapblHA CyHYLITaJaT.
Wimrrenun ubikkan umugaszonayH Zn(ll) sxana Co(ll) meHeH OOJTOH KOMILICKCTEPH
Koipreiz PecnyOnmukaceinbid Ne2237, No2211 marentrepu menen 30.06.2020 x.,
31.12.2020%. xoproJay.
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AnamanoBa JiaMupa A3MC0eKOBHAHBIH «OPraHMKAaJbIK 3MeC Ty31ap MEHEH
a30JII0PAYH KOOPAMHALMSAJIBIK OMPHMKMEJEPUHUH: CHHTE3H, KACHETTEPH KaHA
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PE3IOMEcu
Herusru ce3mep: wuMHIa307, «OWUBAJIEHTTYY» DJJIEMEHTTEP, KOMIUIEKCTUK
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nogumepiep, GU3nKa-XUMUSIIBIK aHaTN3, OHUOJIOTHSIIBIK aKTUBIYYIYK.

Hsunpee oonexktucu: Cu(ll), Co(ll), Ni(ll), Cd(I1), Zn(Il), Mg(ll) xana Ca(ll)
HUTpATTaAPBIHBIH, Mg(ll), Ca(ll)  xmopuamepuHHH HMHAA30J] MEHEH OOJroH
OMpPUKMEIIEPH.

N3un166HYH NpeaMeTH: CUHTE3ACIUI albIHTaH KOMIUIEKCTTEPAUH TY3YJIYIIYH
’KaHa KAaCHETTEPUH H3WJI/1e6, OILIOHJON 3Ji€ amapAblH MEepCHeKTUBIYY OarbITTapbiH
u3/1ee 0OJyn caHajar.

M3unpee makcarbl: Mmugazon menen  Cu(ll), Co(ll), Ni(ll), Cd(ll), Zn(ll),
Mg(ll) sxanma Ca(ll) auMH KOMIUIEKCTHMK OMpPUKMEICPHH CHHTE3/100, JKaHa ajapiblH
(bu3HKa-XUMUSIIBIK KACHETTEPHH )KaHa KOJJIOHYY TapMaKTapbIH aHBIKTOO.

N3unnee bIKMajgapbl: JpUTHUTHK METOMY, JJIEMEHTTHK, PEHTreHO(da3albIK,
TepMukaiblk aHanu3, UK - cnekrpiepu, peHTreHocTpykrypansik aHanmu3 (PCA).
Amnmaparypanapsl: gepuBarorpad [laynuk-Ilaynuk,Opneit, nudpakromerp «IPOH-3»,
cnekrpodortometprep «Nicolette Avatary, nudpaxromerp X-Calibur S.

AJIBIHTAH KbIABIHTBHIKTAP JKaHA M3WII00HYH KAHBLIBITBI. MIMumIa3zon mMeHeH
KE3]IMH, KOOAIBTTHIH, HUKEIJIUH, IIMHKTUH, KQJAMUNIUH, MATHUWIUH KaHa KaJbIUAIUH
HUTpaTTapblHAH >XaHA MAarHUWIWH, KAJIBLIMUIWH XJIOpUJIepUHEH 11 KOMIUIEKCTHK
OMpUKME CHHTE3IENUI ajbIHJAbl. AJIBIHTAH KOMIUIEKCTUK OWPUKMEHUH KypaMbl,
KacHeTH >KaHa TY3YAYIIY OJJIEMEHTTUK, PEHTreHO(Da3allblK, PEHTTeHCTPYKTYpPaIbIK
anamuznepn, WK cmoektpum ’xkaHa TepMOTPaBUMETPHUSUIBIK METOIOPY MEHEH
aHBIKTANABl. PEHTreHCTPYKTYpalblK aHAIM3Te KOJNJOHYYy Y4yH, OHUPHUKMEHHUH
MOHOKPHUCTAJUIBI BIHTAMIYy MapT TY3YJAYN OcCTYpyiay. bupukmeHwuH ap TYpAyy
KPUCTAUIABIK Ty3yaymTepy anbikTainabl. Kypamsr 1:6 Co(ll), Cd(Il) karmapnyy xaHa
1:2:2 Zn sursartypysaery komiuiekcrepu anbiaael.  Co(ll) xana Zn(ll)
HUTPATTApbIHBIH ~KOMIUIEKCMHE OWOJIOTHSUIBIK ~CBIHOO KYPTY3yJay, >KaHa ai
OupUKMeNIep MUKPOOKO, TPUOOKKO KapIllbl KAaCHUETKE 33 SKEHIUTH TaCThIKTAJIbI.

Koamonyy  Tapmarbl:  KOOPIMHAIUSUTBIK ~ OWUPHUKMENEPAMH  XUMUSCHI,
OMOKOOPAMHANMSUTBIK XUMUS, MEIUITMHA.

PE3IOME
AUCCepTAnMU AJTaMaHOBOW JaMupbl A3ucOekoBHBI HA TeMy «KoopauHaunoHHbIe
COCIMHEHMSI 230JI0B C HEOPTaHUYECKUMHU COJISIMU: CHHTE3, CBOMCTBA U CTPOCHHE),
HA COMCKAHHE YYEHOM CTeNeHM KAHAMAATA XMMHUYECKHX HAYK MO0 CHEeHUAJTbHOCTH
02.00.01 - Heopranmuyeckast XuMHsl
KaoueBble cjoBa: HMHAA30JI, OWBAJICHTHBIC JJIEMEHTHI, KOMIIJICKCHBIC
MOJIMMEPHI, PU3NKO-XUMUYECKUI aHAIN3, OMOJIOrnYecKasi akTUBHOCTb.

Oo0bekTamMu ucciaenoBanusi sBisitoTcs coeaunenust mutparos Cu(ll), Co(ll),
Ni(I1), Cd(1l), Zn(I1), Mg(ll) u Ca(ll), xmopumos Mg(Il) u Ca(ll) ¢ umuaazosom.
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IIpenmeTroM mcciaen0BaHUsl SBIAIOTCS WM3YyYEHHUE CTPOCHHUS U CBOMCTBa
CUHTE3UPOBAHHBIX KOMIUJICKCOB, a TaKXe IIOWCK TMEePCIEeKTHBHBIX O0JacTeid wux
IPUMEHCHHUSI.

Heab uccaenoBanusi. CHHTE3, UCCICIOBAHUS CTPOCHUS U (PU3NKO-XUMHUECKUX
cBoiictB komrutekcHbIX coeamaenuid Cu(ll), Co(l1), Ni(ll), Cd(ll), Zn(ll), Mg(ll) un
Ca(ll) ¢ nmMuaa3oI0M 1 U3BICKaHNE 00IacTel UX MMPUMCHCHHS.

MeTtoabl ucc/ieI0OBaAaHUS M alllapaTypa: METOJl PaCTBOPUMOCTH, DJIEMEHTHBIH,
pPEHTTeHO(a30BBIA, TEPMHUUCCKUN aHaIN3HbI, HK-criekTpockomnus,
peHTtreHocTpyktypHbiii ananus (PCA). Anmaparypa: aepuBatorpad [laynuk - Ilaynuk,
Opaeit, mudpaxromerp «JAPOH-3», cnexkrtpodoromerpsl «Nicolette Avatary,
audpaxromerp X-Calibur S.

IHosyyeHHble pe3yabTaTbl M UX HOBU3HA: CUHTE3WpOBaHbl |1 KOMIUIEKCHBIX
COCIMHCHWA WMHIa30Jla C HUTpaTaMH MeIu, KOOalbTa, HUKENS, IIMHKA, KaaMUs,
MarHusl U Kajblldsd U XJOPUAaMH MarHus u Kanblusa. CocTaB, CBOMCTBA M CTPOCHUE
MOJIYYCHHBIX KOMITJIEKCOB H3Y4Y€HBI METOJIaMH 3JIEMEHTHOTO, PEHTTeHO(a30BOTro,
PEHTIeHOCTpYKTypHOTO aHanu3oB, MK chnekTpockonuu u TepmorpaBuMerpuu. Jis
COCTMHEHW BBIOPAHBI YCJIOBHSI KPHCTAUIM3AIlMM W BBIPAIICHB MOHOKPHCTAJLIEI,
npuroanbie st PCA. BwIABIEHBI pa3iuyHbIe THUIBI KPUCTAIUTMUECKUX CTPYKTYP.
[Tomyuensr komriekebl Co(ll), Cd(Il) coctaBa 1:6 — ciouctoro u xomiutekc Zn(l1)
coctaBa 1:2:2- 3urzaroo0pa3zHoro ctpoeHus. IIpoBeeHbl OMOJIOrHYECKUE UCIBITAHUS
komiuiekcoB HuTpatoB Zn(ll) u Co(ll) wu ycraHOBIIEHO, YTO JaHHBIC COCIUHCHHMSI
00Jagar0T aHTUMUKPOOHBIMU U aHTUTPUOKOBBIMU CBOHCTBAMHM, COOTBETCTBEHHO.

Oo0JacThb NpPpUMEHEHUS: XUMHUSI KOOPIMHAILMOHHBIX COCJIMHCHUM,
OMOKOOPAMHAIIMOHHOE XHUMHUSI, MEJTUIIMHA.

SUMMARY

the dissertation of Alamanova Elmira Azisbekovna on the theme: «Coordination
compounds of azoles with inorganic salts: synthesis, properties and structure» for
the degree of Candidate of Chemical Sciences in specialty 02.00.01 - inorganic
chemistry

Key words: imidazole, bivalent elements, complex polymers, physico-chemical
analysis, biological activity.

Object of the study: compounds of Cu(ll), Co(Il), Ni(ll), Cd(Il), Zn(11), Mg(ll)
and Ca(ll) nitrates, Mg(ll) and Ca(ll) chlorides with imidazole.

Subject of research: is the study of the structure and properties of the synthesized
complexes, as well as the search for promising areas of their application.

Work object: Synthesis, study of the structure and physico-chemical properties of
complex compounds of Cu(ll), Co(ll), Ni(ll), Cd(ll), Zn(1l), Mg(Il) and Ca(ll) with
imidazole and the search for areas of their application.
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Research methods and equipment: solubility method, elemental, X-ray, X-ray
phase and thermogravimetric analyses, as well as IR spectroscopy. Equipment: Paulik-
Paulik, Erdei derivatograph; DRON-3 diffractometer, Nicolette Awvatar,
spectrophotometers, X-Calibur S diffractometer.

Obtained results and their novelty: 11 imidazole complex compounds with
copper, cobalt, nickel, zinc, cadmium, magnesium and calcium nitrates and magnesium
and calcium chlorides were synthesized. The composition, properties, and structure of
the resulting complexes were studied by elemental, X-ray phase, X-ray diffraction
analyses, IR spectroscopy, and thermogravimetry. Crystallization conditions were
chosen for the compounds, and single crystals suitable for XRD were grown. Various
types of crystal structures have been revealed. Co(ll), Cd(Il1) complexes of composition
1.6 - layered and complex Zn(Il) of composition 1:2:2 - zigzag structure were obtained.
Biological tests of Zn(Il) and Co(ll) nitrate complexes have been carried out and it has
been established that these compounds have antimicrobial and antifungal properties,
respectively.

Scope of application: chemistry of coordination compounds, biocoordination
chemistry, medicine
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