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YueHslil cekpeTapb
JIMCCEPTAIIMOHHOTO COBETA,
KaHJWJ1aT XUMUYECKUX HayK, C.H.C. [ITaGmanosa D.A.
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OBILIAA XAPAKTEPUCTHUKA PABOTHBI

AKTYaJlbHOCTb T€Mbl JUCCEPTANMH. AHAIN3 TEMATUKU HAYYHBIX JOKIIAJOB
U paboT, MOCBSIICHHBIX MpPOOJeMaM COBPEMEHHOW KOOPAMHAIIMOHHOW XHUMMHH,
CBUJICTEJIbCTBYET O TOM, YTO BHHUMAaHUE WCCIEIOBAHUN  IMEPEMECTUIIOCH OT
KJIACCUYECKUX MOHOMEPHBIX KOMILJIEKCOB K TMOJUMEPHBIM COCAUHEHUSM, KOTOPBIC
ABJISIFOTCS. HOBBIM, NEPCIEKTHBHBIM KJIACCOM COCIMHEHUN. bBOJbIION WHTEpEC K
KOOPJAMHAIMOHHBIM TIOJIUMEPAM CBSI3aH C YHUKAJIbHBIMU BO3MOXHOCTAMH HUX
CTPYKTYPHOTO JM3aifHa, TMO3BOJSIOIIMMU CO37aBaTh HOBBIE MOKOJICHUS
(GyHKIHMOHATIBHBIX MaTE€pUaOB C 3aJlaHHBIMU cBolicTBamu. K mocinegHum ciemyer
OTHOCUTh MarHUTOAKTHUBHbIE, COPOLIMOHHBIE, JTIOMUHECIICHTHbIE W OHOJOTUYECKUE
akTuBHBIC cBoiicTBa [Bamamze E.3., 2018; bymyes M.E., 2015; BapcykoBa M.O.,
2019].

[Tonydyenne KOOPAWMHAIMOHHBIX TOJIMMEPOB PA3JIMUYHOIO THUIA 3aBUCUT OT
MHOTUX (AKTOPOB TaKuX, KaK KOOPJWHAIIMOHHBIC MPEANOYTEHUS  METaJUJIOB,
r€OMETPUYECKUE XapaKTEPUCTUKU OpraHn4€eCcKOTO JUTaH/A, npupojia
anuaonurannoB. Cpenu JUTraHAOB, MOAXOASIIMX JUISI CHHTE3a MOJIUMEPHBIX
COCIMHEHUM, OCOOBIM HHTEpeC  MPEACTaBIACT TETEPOLUMKINYECKUN JUraHg -
MMH]1a301.

bnarogapsi, HanuM4Wi0 TUPUIMHOBOIO M MHUPPOIBHOTO  aTOMOB a30Ta,
MMHJIa30J1 MOJKET BBICTYNATh KaK XEJIaTUPYIOIIUN, TaK U MOCTHUKOBBIA JIUTAH]I.
BcenenctBue 3Toil OCOOCHHOCTH, TETEPOIMKI MOXKET OO0pa3oBbIBaTh MeETaLl —
OpraHUYEeCKHUEe KOOPJIWHAIMOHHBIE TMOJUMEPHI C HEOOBIYHBIM THUIIOM TOJMMEPHBIX
CTPYKTYp (LIETIOYEYHBbIE, CIOUCThIC, 3UT3arooOpa3Hbie) B (OPMUPOBAHUU KOTOPHIX,
npeo0IaaoNlyt0 pojb HWIPAOT WMHUIA30J W HEKOBAJICHTHBIC B3aWMOJCHCTBUS
(BOIOPOJHBIE, MEXKMOJICKYJISIPHbIC, HUTPATHbICE W TaJOTEHUIHBIC CBS3U) MEXKIY
NPOTOHOM TMHUPPOJILHOW TpyHmbl U mpoTuBonoHamu [Moposzos U.B., 2010; [eepa
E.E., 2017; Herpeba E.E., 2015].

Nmupazon m ero mpou3BOJIHBIE HAXOJAT NMPUMEHEHHWE B OHMOMEIUIIMHE, Kak
aHTUTPUOKOBBIE (KJIOTPUMA30JI, MHUKaHA30J1), AHTUMUKPOOHBIC (METpaHM1a307),
AHTUTEJILMUHTHBIC (a71p0CHIa3051, MEOCH1a30J1) U Apyrue BUIBI aKTUBHOCTH [KaraeB
B.A., 2006; Negwer M., 2007; Doyon 1., 2008; Anekcanapora E.B. u ap., 2011]. o
HEJJaBHETO BPEMEHHM JTH OO0JACTH NPUMEHEHHUS OBLUTM acCOIMUPOBAHBI C YHUCTO
OpraHUYeCKUMU TPOU3BOJHBIMU a30JI0B, YTO CTUMYJIMPOBAJIO Pa3BUTHE METOJOB
CHUHTE3a U M3yYCHHE MX CBOMCTB. 3HAUUTEIHLHO MEHBIIIEC BHUMAaHUE YJENSIIOCh UX
KOOPJAMHAIIMOHHON XUMUH, T.€. XUMUH B KOTOPOM MMMH]1a30J1 BHICTYIIAET JIUTAHIOM.
Bmecte ¢ Tem, uHTEpeC K XMMHUU KOOPJMWHAILMOHHBIX COCIWHEHUI WMHJIa30J1a C



MOHAMU «OMOMETAIIIIOB» PACTET, YTO CBA3AHO C MX CBOMCTBAMH TaKMMH, KaK BBICOKas
3¢ (HEKTUBHOCTD, OMOJOCTYITHOCTh U MAJIOTOKCUYHOCTb.

Takum oOpa3oM, Ha CErOJHSIIHUN JIEHb aKTyaJbHBIMU 3aJja4aMU SBIISIFOTCS
CUHTE3 KOOPJMHAIMOHHBIX IIOJUMEPOB C JIMTAHAOM HA OCHOBE HWMHAA30J1a,
UCCIICIOBAaHHUSI THUIIOB UX CTPYKTYpP, (PU3MKO-XUMHUYECKHX CBOWCTB M TEPCIEKTUB
MPaKTUYECKOTO MPUMEHEHUS B METULIMHE U BETEPUHAPHH.

Cesa3b  TeMbl  JaucCepTallUM € NPUHOPUTETHHIMM  HAYYHBIMH
HANPABJIEHUSIMU, KPYNHBIMM HAay4YHBIMH T@porpamMmMaMu  (IPOEKTaAMM),
OCHOBHBIMM  HAYYHO-HCCJIEI0BATEJIbCKUMH  padoTaMu,  NPOBOAUMBIMH
o0pa3oBaTeJIbHBIMU W HAYYHBIMH Yy4pesaeHMssMU. Pabora BbINOJHEHA B
coorBercTBuM ¢ IaHamu HUP HAH Keipreizckoit PecnyGnuku B s1abopaTopun
HEOPTraHWYECKONM XUMHHM IO TpOoeKTy: «Pa3paboTka XMMHKO-TEXHOJIOTHYECKUX H
OMOJIOTMYECKUX  CHOCOOOB  MepepadOTKM  MPUPOJHOTO, MHUHEPAIBHOIO U
opranuueckoro ceipbsi KPy». Paznen 2. «Pa3paboTka HOBBIX OMOJIOTHYECKH aKTUBHBIX
COCIMHEHUW C IeJbI0 MCHOJB30BAHUS HMX I HYXKJI MEIUUUHBI U CEIbCKOTO
XO35IMCTBa» U MOANPOEKTY: «CHHTE3 HOBBIX KOMILIEKCHBIX COCJIMHEHUI HAa OCHOBE
cojeil  mepexoaHbIX d-MeTalyioB M JIaHTaHOMJIOB ¢  N,S-comepxammmu
TeTEPOLUMKINYECKUMHA OPraHUYeCKUMH coeauHeHussMu (Ne roc. perucrpanuu
0007487).

Hear wucciaenoBanusi. CHHTE3, HCCIEIOBAHUE CTpoeHusT U (PU3UKO-
XUMHYECKHX CBOMCTB KOMIUIEKCHBIX coemuHeHuit HutparoB Cu(ll), Co(ll), Ni(ll),
Cd(ln), Zn(11), Mg(ll) u Ca(ll), a Taxxe xmopumzoB Mg(ll) u Ca(ll) ¢ umumazoaom
JUISL U3BICKAHUA 00J1acTel UX MPAKTUYECKOTO MPUMEHEHUS.

3apaum uccje0BaHuA:

1. CunresupoBats KomiuiekcHble coeamnenus  Cu(ll), Co(ll), Ni(ll), Cd(ll),
Zn(11), Mg(Il) u Ca(ll) ¢ umugazomom;

2. OMpeAeNuTh COCTaB, CBOMCTBA M CTPOCHHUE TIOTYYEHHBIX COSIMHEHUI METOIaMU
AIIEMEHTHOT0,  TEepPMHYECKOro,  peHTtreHodasosoro, a  Takke HK
CIIEKTPOCKOTINEN;

3. OmpenenuTb KpUCTAUIMYECKUE CTPYKTYpPhl TPeX KOMIUIEKCHBIX COEIWHEHUMN
METOJIOM PEHTTE€HOCTPYKTYPHOT'O aHAJIN3a;

4. UccnenoBaTh OMOJOTUYECKYIO AKTUBHOCTh CHHTE3MPOBAHHBIX KOMIUIEKCOB,
BBISIBUTH CpeAr HUX HambOosee 3()PEeKTUBHBIC KOMIUIEKCHI JUIsl MOJy4YeHUs Ha
UX OCHOBE HOBBIX MTPeNapaToB OMOMEIUIIMHCKOTO Ha3HAYEHUSI.

Hay4ynasi HOBH3HAa NOJIyYeHHBIX pe3yabTaroB. CuHTe3upoBaHbl 11 HOBBIX
KOMILJIEKCHBIX COEAMHEHUH UWMUuJa30jia ¢ HUTpaTaMd Meau, KoOaibTa, HUKENS,
[MHKA, KaJAMUs, MarHusi U KalblMs W XJOpUJIaMM MarHus U Kainpuus. Merogamu
3JIEMEHTHOT0, TEPMHUYECKOT0, pEHTT€HO(PA30BOr0, PEHTI€HOCTPYKTYPHOTO aHAJIN30B
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n MUK cnexrpockonnn YCTAHOBJIEHBl ~ COCTaB, CBOMCTBA W  CTPOECHHUE
CHUHTE3UPOBaHHBIX KOMIUTEKCOB. [l  coeawHEHHMI  BBIOpAHBI  YCIIOBUSA
KPUCTAIIM3AIIMN ¥ BBIPAIIEHBI MOHOKPUCTAIUTBI, Tipuroaubie st PCA. BeIsiBIeHBI
pa3IMyHbIe TUITBI KPUCTATNYeCKUX cTpyKTyp. [Tomydensr komruiekckl Co(ll), Cd(I1)
(coctara 1:6) - cmoucroro u Zn(ll) (cocraBa 1:2:2) - 3ur3aroo0pa3HOro CTPOCHUSI.
[TpoBenensl Onosormyeckue ucnbiTanus komiuiekcoB HuTpatoB Zn(ll) m Co(ll) u
YCTAaHOBJICHO, YTO JaHHBIE COEAWHEHUS OO0JaJaf0T AaHTHMHUKPOOHBIMH W
aHTUTPUOKOBBIMHU CBOMCTBAMHU, COOTBETCTBEHHO.

IIpakTuyeckass 3HAYNMOCTH TMOJYYEHHBIX Ppe3yibTaToB. I[lomyueHHBIC
TEOPETUYECKHE, YKCIIEPUMEHTAIbHBIC JaHHBIE U BBIBOJBI 00 OCOOCHHOCTSAX (pU3UKO-
XAMHYECKAX CBONCTB W CTPOCHUN CHUHTE3UPOBAHHBIX KOMIUIEKCOB TPEICTABIISCT
BKJIaJl B pa3BUTHC COBPEMEHHON KOOPIWHAIIMOHHOW XHUMHUH, W MOTYT OBIThH
WCIIOJIb30BAaHbl B  HAYYHBIX HCCICIOBAHUSAX BY30B XHMHKO-OHOJIOTHYECKOTO
HaIpaBJICHUS.

[IpoBencHHBIC WCCIEMIOBAHUS TIO3BOJISIIOT TMPOTHO3MPOBATH TIOMCK ITyTEH
Monu(UKAIMA W3BECTHBIX JICKAPCTBCHHBIX CPEJCTB, OHOJOTHYECKH aKTHBHBIX
COCIMHEHUN C 1eJbl0 TMOJydeHus Oolee 0e3BpeHbIX U IPGHEKTUBHBIX
AHTUMUKPOOHBIX U aHTUTPHOKOBBIX coenuHeHuit Co(ll) u Zn(ll) ¢ umuaazonom, u
PEKOMEHJIOBaTh WX IS JAJbHEUINEr0o W3Y4YEHHsS B KA4eCTBE TPEMApaToOB TIPH
JICYCHUH HHPHUITMPOBAHHBIX PaH M BOCTIAIMTEIBHBIX, TPHOKOBBIX 3a00JICBAaHUI KOXKH.
Pa3paboTkn 3amumiensr mareHtamu KPP Ne2237 or 31.12.2020, Ne2211 ot
30.06.2020r.

JKOHOMHUYECKAsI 3HAYMMOCTH MOJYYEHHBIX Pe3yJIbTaTOB. Pe3yibrarsl
IKCIIEPUMEHTAIILHBIX HCCIEAOBAHUI UMEIOT COIMATBHBIN U SKOHOMUYECKHUM 2P eKT
TaK, KaK MOCIY>KaT CYyIIECTBEHHBIM JIOTIOJITHEHHEM B COBPEMEHHOE MPEIOCTaBICHUE O
MOHO- M TIOJMMEPHBIX KOOPJHMHAIMOHHBIX COCIWHEHUSX WMHIA30JIa C COJISIMU
OWBAJICHTHBIX METAJUIOB U MOTYT UMETh MPHUKIIATHOE 3HAYCHHE. DKCIIEPUMEHTAIBHO
MoKa3aHHas crenuduieckas OMoJornYecKass akTHBHOCTH MTO3BOJISIET pEKOMEHI0BATh
UX JUIS TaTbHEHIINX UCCIICIOBAaHUNA 0 UCITOIH30BAHNIO B OMOMEIUIIMHE B KaUeCTBE
AHTAMHKPOOHBIX W aHTUTPUOKOBBIX IIPErmapaToB. ODKOHOMHUYECKOE 3HAYCHUE
perieHus MpooJIeMbl aHTUMUKPOOHBIX 1 AHTUTPUOKOBBIX MPENapaToB 0OIMIEU3BECTHO.

OCHOBHBI€ MO0JIOKEHUS TUCCEPTANMU, BLIHOCUMbIE HA 3aIUTY:

1. HoBble KOMIUIEKCHBIC COCIMHEHUS UMHUIA30J1a ¢ HUTPATaMHU U XJIOPUIAMH
OWBAJICHTHBIX METAJJIOB M CTPOSHUS WX KOOPAMHAITMOHHBIX Y3JIOB U CTPYKTYP
KOOPIMHAITMOHHBIX TTOJIM3IPOB;

2. Koopnunanmonueie momumepsl ummnpazona ¢ Hutparamu Co(ll), Cd(l1)
(coctaBa 1:6) - cmoucteie u Zn(ll) (coctaBa 1:2:2) - 3urzarooOpasHbIe,
YCTaHOBJICHHBIE HAa OCHOBAaHWHW PEHTI'CHOCTPYKTYPHOTO aHAIN3a;
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3. Pesynbrarel Omosornuecknx wucnbiTanuii komriekcoB Co(ll) u Zn(ll) ¢
MMHIA30JI0M.

Jlmunblii  Briaax  couckarenasi. [locraHoBka 3amad,  IUIAHUPOBAHUSA
AKCIEPUMEHTOB IMPOBOJAWINCH COBMECTHO C HAyYHbIM pykKoBoauTeneM. CHHTE3BI
BCEX YKA3aHHBIX B 3KCIIEPUMEHTAIIBHON YaCTH KOMIUIEKCOB, MHTepnpeTanus ux UK
CIEKTPOB, TEpPMOrpaMM, IupaKTOrpamMMm, Mpoda MOATOTOBKA IS SJIEMEHTHOTO
aHalM3a BBINOJHEHBl JuccepTaHToM. OnpeneneHue, pelmeHue W yTOYHEHHE
KPUCTAJUIMYECKOW CTPYKTYPBI MOJTYYEHHOTO COEIMHEHHUS BBINOJIHEHBI COBMECTHO C
kanauaaTom ¢u3. Mar. Hayk LIKIT MOHX PAH Yypakoseim A.B. IlpoBenenne u
00paboTKa TaHHBIX OMOJOTUYECKHUX IKCIIEPUMEHTOB BBINOJIHEHBI COBMECTHO C K.B.H.,
c.H.c. naboparopuu Muxkpobuosornun  HMuHctuTyra OmorexHojmormu HAH KP,
TemupoBoii K. OOcyXIeHHE MOTYYEHHBIX PE3yIbTaTOB M MOJATOTOBKA MyOIMKALIMA
10 TEME IUCCEePTALMU POBOAMINCH COBMECTHO C HAYYHBIM PYKOBOJUTEIEM.

Anpobauus pe3yabTaroB Aucceprauuu. Pe3ynbraTel auccepTalMOHHOW
paboThl ONyOJMKOBAHBI B PELIEH3UPYEMBIX KYpHaJaX, JOJ0KEHbI HA KOH(PEPEHIIHIX
M T[pU3HAHBl JIOCTOBEPHBIMU. JlaHHBIE TIOJIYYEHHBIE pa3HbIMHU  METOJAaMH
pernpe3eHTaTUBHBI, COTIACYIOTCSI MEXy COOO0M U C TUTEPaTypPHBIMH JIaHHBIMHU.

OcHOBHBIE  pe3ynbTaThl PabOThl  JOKJIAABIBAIUCH M OOCYXXIAdUCh Ha
KOH(epeHUuax: MaTepuayibl MeXIyHapoJHOM MpPaKTHYECKOW KOH(EpeHLHH,
nocesimeHHo 70-meturo 11.X.H., mpodeccopa, aaypeara ['oc. mpemun B 001acTu
Hayku u TexHuku KP AnreibaeBoit . T., (Om, 2019 r1.); Marepuansl
MEXIYHAPOJIHOM NpakTUYecKol koH(pepeHIMn «/HHOBallMOHHAs HayKa Ha MOpore
XXI Beka», NOCBAIMICHHOW 75-JIETUIO OCHOBaHHUS XHUMH4YECKOro HMHCTUTYyTA,
(Bumkek, 2019r.); MexayHapoaHOW MpakTHUecKoi KoHpepeHiun «CoBpeMeHHbIC
TEHJICHIIMW Pa3BUTUS CHUCTEMBI OOpa30BaHUS M HAyKd B MHUGPOBYIO JIOXY»,
nocsmeHHor  80-netuto ['ocymapcTBeHHOTOo U obOmiecTBeHHOro aestens KP,
akameMuka Myp3yopaumoBa b.M. (Om, 2020 r.); MexnyHapoaHOH Hay4IHOU
koHdpepenuuu «Hayka u unHOBammu - 2021», (Tamxent, Y30ekucrtan 2021 r);
MexayHapoIHbI Hay4YHO-TIPAKTUYECKUU (OPYM MO MEpPEJOBBIM IOCTHUKEHUSIM B
Hayke U TexHuke, (bapnayn, Poccus 2022 r.) 1 Manom yueHom cosere UX u @
HAH KP (bumikexk, 2022 r.).

IHonHOTA OTpakeHUs pe3yJbTATOB AuccepTanuu B myOaukanusax. [lo teme
JaUccepTanuu onyoinkoBaHa 8 crateu: u3 Hux 1 - B «Web of Science», 1 - B
3apy0eHOM XypHale, nHaekcupyemoro cuctremoit PUHII, 6 - B pekoMeH10BaHHBIX
m3nanusax BAK KP u nonydens! 2 nateHra.

Crpykrypa u o0bem auccepramum. Jluccepranus wusioxxkeHa Ha 136
CTpaHMIIAX, COACPKUT 55 pucyHKoB, 23 Tabnui. PabGoTa cocTouT W3 BBEICHUS,



o030pa JUTepaTyphl, METOJIOB U METOIUKHU TIPOBEICHUS UCCIICOBAHUMN, 00CYKICHUS
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB, 115 NCTOYHMKOB JIUTEpATYPHI.

OCHOBHOE COJIEP’KAHME JTUCCEPTALIAU

Pabota cocTouT M3 BBEACHH, TPEX IJIaB, BHIBOJOB M CIHUCKA HCIOIB3YEeMOU
JUTEPATYPBHIL.

Bo BBeneHnu 000CHOBaHbBI aKTyaJIbHOCTh U BBIOOP OOBEKTOB HCCIIETOBAHHIA,
OIIpe/IeIeHbI LIEb U 33J]a4l padOoThl, HAy4YHAsl HOBU3HA, IPAKTUYECKasi 3HAUMMOCTb U
c(OpMyJIMPOBAHBI MOJOKEHHS], BRBIHOCUMBIE HA 3aILIUTY.

OB30P JIMTEPATYPbBI

«PU3NKO-XMMUYECKHE XAPAKTEPUCTUKU KOMILJIEKCOB HMHa30J1a C
COJIAIMH MeTaJJIOB». B nmurepaTtypHOM 0030pe MPOaHATU3UPOBAHBI PE3YyJIbTaThI,
OIyOJIMKOBAaHHBIX K HACTOAIIEMY  BpPEeMEHHM paboT, B KOTOPHIX IPHUBEIACHBI
MMEIOIIHECS TAHHBIE TI0 CUHTE3Y, CTPOSHHUIO U CIIOC00aM KOOPAMHAIIMY UMH/1a3071a.

B  nocnenyromux  paboTax — paccMaTpUBAeTCSi  CTPOCHHE  M3BECTHBIX
KOMIUTICKCHBIX COCIUHEHUN MMHJIa30y1a ¢ MeTaulaMu d,S-3JIEMEHTOB C MOJIMMEPHOM
CTPYKTYPOH, CpeId KOTOPBIX BCTPEYAIOTCS Pa3IMYHBIC THITBI CTPOCHUH (IICTH,
JICHTBI, CJOWCThIE W KapKacHbIC) COCAMHCHHS. DTH  IOJUMEPHBIC KOMILICKCHI
Oylarogapsi CBoeMy HEOOBIUHOMY CTPOEHUIO MPECTABIISIIOT COO0M 0COOBIN HUHTEpEC C
TOYKU 3pPEHUS] HEOPTraHWYECKOW KpHucTauloxuMuu. Kpome TOro, OHM SIBISIIOTCS
MEPCIEKTUBHBIMA MarHeTUKaMH, OOJaJar0T KAaTaJIMTUYECKUM, JTFOMHUHECIICHTHBIMH,
aJICOPOIIMOHHBIMU ¥ OMOJIOTUYECKU aKTUBHBIMHU CBOMCTBAMHU.

HecMoTpss Ha JoCTWIXKEHUS, WMEIOTCA psiji  TpoOJjeM, CBSI3aHHBIX C
HEJI0OCTaTOYHOU pa3pa00TaHHOCTHIO CHHTETHUYECKHX METOJIOB U MCCIIEIOBAHHOCTHIO
ATOr0 KJacCa KOOPAMHALIMOHHBIX COEIUHEHU. B CBs3M C O3TUM CHHTE3,
XapakTepHu3alus W HCCICAOBaHUS (DYHKIIMOHAIBHBIX CBOWCTB HOBBIX MOHO- H
MOJIMMEPHBIX KOMIUIEKCOB MPEACTABIISAIOT OOIBIION UHTEPEC ISl KOOPIUHAITMOHHBIH

XUMHH.
METO/Ibl U METOJIUKA ITPOBEJEHUS UCCJIEJJOBAHUM

Oo0bexkTamu ucciaenoBanus spisitorcs coenquHenus mutpato Cu(ll), Co(ll),
Ni(I1), Cd(l1), Zn(I1), Mg(ll) u Ca(ll), xnopumos Mg(Il) u Ca(ll) ¢ umunazosnom.



IIpeameroMm mcciaeN0BaHUA SBISIIOTCS H3YyYEHUE CTPOCHHMS M CBOMCTBA
CUHTE3UPOBAaHHBIX KOMILUIEKCOB, a TaK)X€ IIOMCK MEPCIEKTUBHBIX O0JlacTell HX

MIPUMEHEHUSL.
MeTtoasl HCCJICIOBAHUA: METOJ]  pPacTBOPUMOCTH, AJIIEMEHTHBIH,
peHTreHO(a30BBIA, TEPMUYECKUH aHaJU3bI, HNK-cnekTpockonus,

peHTreHoCTpYKTYpHbIi aHanu3 (PCA).

Metoa pacrBopumocTu. l3yuenue (a30BBIX paBHOBECHl B cHCTEMax
HEOpraHuvecKkas COojdb — MMHUAA30JI - BOJA IPOBOAUIOCH METOJOM PACTBOPUMOCTH
npu 25°C. PaBHOBecue ycTaHaBiIuBajloch B TeueHue 8-9 4. Bce aHanmmsbl mpobd
TBEPJIOTO «OCTaTKa» M KUAKOU (a3bl mpoBoviM napasiesibHo. CoctaB TBepAbIX a3
B cucrteMax ompeaensau no wMeroay CkpeiliHemakepca U KOHTPOJUPOBAIU
XUMHUYECKOM aHalIu30M. A30T UMUAa30ia ompenensim no merony Keemppais.
KoHuentpanus MOHOB METaJIOB ONpeaeNsIacCh METO/I0M
KOMILIEKCOHOMeTprdeckoro tutposanust. Moust Cd>, Zn*, Mg® u Ca**onpenensm
B cpene ammuadHoro Oygepa npu pH=10 ¢ mpumeHeHneM HHIUKATOpa 3pUOXpoMa
geproro, a Cu”*, Ni®*, Co?* - B mpucyrcreun NH,Cl u pasGasieHHOro pactBopa
NH,OH npu pH=10, B KauecTBe HWHIUKATOpPA WCIOIB30BAICA  MYPEKCHU]I.
OTtHocuTenbHas ommbka onpeeneHus cocrapuia =+ 0,5%.

PeHTreHOCTPYKTYPHBI aHaJIM3. DKCNEPUMEHTAIbHBIN

PEHTICHOCTPYKTYPHBIM Marepuan JUisl KpUCTajula MOJIy4eH Ha aBTOMATHYECKOM
nedpakromerpe X- Calibur S (Mo Ko — uznyuenwue, rpaduToBbIii MOHOXPOMATOD,
& — CKaHUpOBaHHUE, Oy - 48,18"). CtpykTypa pacimudpoana u yrounena MHK (1o
F,) mo mporpamme SHELIX 97. ArtoMbl Bomopoja 3agaHbl B PacCUUTAHHBIX
MO3UIMAX UW30TpormHO ¢ mapamerpamu U, B 1,2 pasa npeBbIIAIONIMMH
TEMIIEpaTypPHBII NIapaMeTp COOTBETCTBYIOIIETO HEBOJOPOIHOTO aTOMA.

DJIEeMEHTHbI aHAaJM3 - [ T[OATBEPXKACHHUS YUCTOTHI OO0pa3loB H
YCTaHOBJICHHS] SMIIUPUYECKON (POPMYIIbl MOJIYYEHHBIX COCAUHEHUMN OIpeAesiii Ha
CHN — na ananuzarope AE - 3000 ¢upmbr «Euro — Vectory.

PentrenogasoBplii aHanuM3 - 08 YCTaHOBJEHUS (Pa30BOM  YUCTOTHI
CHUHTE3UPOBAHHBIX COCAMHEHUN CHUMAIUCh Ha Audpaktomerpe «Ipon-3» ¢ Cug —
usnydenuem, f-bunbtp. YciaoBusi cbemku gaudpakrorpamm: U=35 kB; |1=20 MA;
chemka 0-20; merektop 2 rpan/muH. MaTepniperanus mudpakrorpaMM mpoBOAMIIACH
¢ ucrnoiib30BanueM AanHbix kaproreku ICDD (Powder Diffraction File, 2012).

TepmorpaBumMeTpuYecKM  aHAJIM3. JlepuBaTtorpaMMbl  COECIMHEHUI
cHuUManuch Ha JepuBarorpade cucremsl Ilaynmuk-ITaynuk-Opaeit B aTtmocdepe
Bo3ayxa mpu HarpeBanuu ot 20 1o 1000 C co ckopocThio Harpesa 10 rpaj/MuH.
DtanoHoM ciyxuit okcu amoMuuus (Al,O3).



Hndpakpacnas cnexrpockonus - MK crexrpsr mornomenust (400-4000 cm™,
oOpa31oB, TabnetTupoBaHHbIX ¢ KBr, 3anuceiBanu Ha cniekrpodoromerpe «Nicolette
Avatary.

PE3YJIbTATBI COBCTBEHHBIX UCCJIEJJOBAHUM U UX
OBCYXJIEHUE

PacTBOpUMOCTL B TPOHHBIX BOAHBIX CHCTEMaxX M3 JABYXBaJEHTHBIX
MeTAUIOB ¢ uMHAa30J10M. C I1eTbl0 TIONyYeHHUS HOBBIX KOOPIWHAIIMOHHBIX
COCMHEHW HaMu ObUIM W3ydYeHbl (Pa3oBbIE  PABHOBECHS B BOJIHO-COJIEBHIX
cucremax Me(NO3),—C3H4N,—H,0, rne Me - aurparos Cu(ll), Co(Il), Ni(ll), Cd(l1),
Zn(I1), Mg(ll) m MeX,—C3HsN,—H,0, rtme, X- CI', xnopumo Mg(ll), Ca(ll) mpu
25°C (puc.1.a,0).

N3otepma pactBopumoctd cucteM Me(NO3),—CsHyN,—H,O, Me - Cu(ll),
Ni(ll), Cd(ll), Co(ll), xapakrepusyercss TpeMsl BETBIMH KPUCTAJUIM3AIUH, KpaHHUE
U3 KOTOPBIX COOTBETCTBYIOT KPHUCTAJLTU3AIUN HMCXOTHBIX KOMIOHEHTOB. CpemHsis
BETBb OTBEYACT KPUCTALTU3AIMH HOBBIX THIPATHPOBAHHBIX COCJAMHEHUN COCTaBa
[MeLg](NO3),-(H,0),, Me - Cu(ll), Ni(ll) u 1Byx 6e3BOJHBIX KOMILIEKCOB COCTaBa
[MeLs](NO3),, Me - Co(ll), Cd(Il) (puc.1.6).

W3otepmbr pactBopuMocTH cucteM Me(NO3),—C3HiN,—H,O Me - Zn(l),
Mg(ll), Ca(ll), cocToar u3 Tpex BeTBeH, oTBeuaronux kpucramumsamun CzHiNo,
reKCaruJpaToB IIMHKAa M MarHus M JUTHAPATa KajblMs M HOBBIX KOHIPYIHTHO
PacTBOPUMBIX COCIMHEHHI C MOJILHBIM cooTHomeHneM Me(NO3),-4C3H4N,-2H,0,
paBHbIM 1:4:2 a B cmyyae HUTpaTa IMHKA 00pa3yloTcs JBa KOMIUIEKca cocTaBa 1:4:2
ul:2:2.

N3zotepma pactBopumoctH cucteMbl ZN(NO3),-C3HyN>—H,0 cnokua u coctout
U3 YETBIPEX BETBEH KPUCTALIM3AIMM COOTBETCTBYIOIIHUX BBIICICHUIO B TBEPAYIO
dazy wumumasona, ABYX HOBBIX coemuHeHuid coctaBa [ZNnl4](NO3),-(H,0),,
[ZnL,](NO3), (H,0), urcroro rekcaruapata HUTpaTa nuHKa (puc.1.a).

Xumuueckuit ananu3 komriekca [ZNL4](NO3),-(H,0), mokazan ciemyromnue
cojepkanue cocTaBHBIX dacted 38,05 macc.% HuTpara nmHka u 54,71macc.%
uMuaazona u 7,2 macc.% BOABL, YTO XOPOIIO COIJIACYETCS C TEOPETUYECKOM
COCTaBOM KOMIUICKCa. KOHIICHTpAIlMOHHBIC BBIICICHUS BTOPOTO KOMITICKCA
[ZnL;](NOg3),:(H20),  cpaBHUTENBHO  MEHBINE, 4YeM IMEPBOE  COCIAMHCHUE.
[TpstMOTMHEHHBIC Ty4YHd, WAYIIHE OT (UTYPATHBHBIX TOUEK 3TOH BETBH, CXOIATCS B
OJIHOW TOuKe, UMeronmi cocraB 52,45 macc.% HuTpar umHka, 37,6 wmacc.%
uMmuaazonma u 5,2 wmacc.% Boxael. O0a coeaWHEHUS B BOAC PACTBOPSIOTCS
KOHTPY3HTHO.
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Pucynok 1- uarpammsl pactBopumocT cucteM: Zn(NO3),—C3H;N,—H,0 (a)
Cd(NO3),—C3H4N,—H,0 (0).

Jlnarpamma pactBopumoctu cuctembl MeCl—CsH4No—H,0, Me - Ca(ll), Mg(ll)
COCTOWT M3 TPEX BEeTBEU KpucTaun3anuu. [lepBas BETBb COOTBETCTBYET BBIICICHUIO
B TBEPIYyIO a3y MCXOIHOTO MMHJA30Jia. BTopas BETBb M30TEPMBI PACTBOPUMOCTHU
OTBEYACT 3a KPHCTAUIM3AIMIO HOBBIX KoMIulekcoB coctaBa [Cal4(H,0),]Cl, u
[MgL4(H20),]JCl, ¢ MoOapHBIM  CcoOOTHOmICHWEeM, paBHbIM 1:4:2. OO6xacTh
kpuctaymu3anuu komiuiekca [MgL4(H,0);]Cl,, mo nmuaaszony - 45,1-30,4 macc.%, u
10 HUTpATy Kanbiwms - 23,60-43,28 macc. %.

Tepmuueckuit  aHaau3. JlaHHBIE  TEPMOIrPaBUMETPUYECKOIO  aHaM3a
HUTPATHBIX KOMILJICKCOB MMHJA30JIa TIOJTBEPKIAIOT YCTAHOBICHHBIA COCTaB COJICH
JIPYTHMH METOJAMH W IIO3BOJISIIOT MPEIIOJIOKUTh MEXaHW3M HX TEPMHUYECKOTO
pacmaja.

Ha «xpusoit JTI coemuuenuss [CdLg](NOs3), B wmuaTepBane 20-145°C
HAOJIOJIaeTC  3aMEeTHas  IOTeps  Beca, KOTOpas  BbI3BaHA  yJaJICHHEM
aJIcOpOMPOBAHHON BOJBI U YaCTHYHBIM BBIBETPMBAHUEM W3 MOBEPXHOCTECH YaCTHIY
c1aboCBsI3aHHBIX 3BeHbeB -3,3% (H,O+mpumecn).

JanbHenee ITOBBILLIEHUE TEMIEpaTyp (145-290°C) BBI3bIBACT
B3pBIBOOOPA3HBIN TITy0oKHid 3k303((PeKT ¢ pe3koit morepeit Beca - 57,3%, KoTopas
CBS3aHa C yJaJCHUEM KOOPJWHUPOBAHHBIX IMECTH MOJICKYJ HMHAA30J1a
(TeopeTnuecku paccuuTaHHble TaHHbIe 58,4%). B unTepBaine temneparyp 290-525°C
MPOUCXOUT pasjioKeHUe HuTpara kaamus. Oddektol, Habmomaembie npu 420,
525°C ¢ motepeit maccel 8,5 u 13,0 % COOTBETCTBEHHO, OTBEUAIOT OOPA30BaHUIO
KOHEYHOTO MPOAYKTa OKCcHaa kaamus (puc.2. a, 0).

Tepmorpamma komiuiekca [ZnL4](NO3), (H,0), xapakTepusyercs Haaiuduem
TepmodpdextoB B mpenenax temmepatyp 20-100, 100-260, 260-360, 360-410, 410-
510, 510-1000°C. Hebompiue nmotepu, 3apuKCUPOBAHHBIE HA KPUBON YOBLITH MacChl
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(m,=1,3%), cBs3aHBl C YyOAJICHHEM ajcOpOMpOBaHHOW Biard. B  mpenemax
temriepatyp 100-260°C HaGmrogaeTcsi riayOOKHUM SKCTPEMYM 3HIIOTEPMHUYECKOTO
XapakTepa. ITOT CUIbHBIM TEPMOI(PPEKT CBsI3aH C COBMECTHBIMU PA3JI0KEHUSIMHU
MOJIEKYJT KpUCTAJUTM3AIMOHHON BOJIbI UMH/1a30J1a M HUTpATa [UHKA.

ALY & m,%o
TG Am,=3,3%( H:0) 1oomee
0 Am,=57,3%( NO,,C,H,N)
10 Amy=4,4%( NO.,C.HN)
Am,=8,5%( NO.,C.HN)
20 Am-=13,0%(CO.)
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80 —
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Y.Am -86.5%0
10007 C —

P=100ms P=100ms=

ey 200 DTA=250  Am—3q
e v il " A DIG=500k 0%

a) TemmepaTypa™C 6) TemmepaTvpaC
Pucynok 2 - Tepmorpammel kominiekcoB: [CdLg](NO3), (a);
[ZnL4](NO3), (H20); (6).

Y6buTE Macchl npu 3ToM coctasisieT 71,5% ot obmeit maccel. Crieyroniue cTaauu
TepMO3((HEKTOB, TPOSABIAIONMXCA C TOMIOoNmeHHeM Tera (Ams, Amyg, Ams),
COOTBETCTBYIOT JaJbHEUIIIEMY pachaay MPOMEXYTOUYHBIX MPOIYKTOB Pa3JIOKEHUS,
MOTEepU Macchl, KoTopble cocTaBisatoT 5,0; 3,5 u 10,0%, cBs3aHHBIMU C MpoLIECCAMU
cyOnuMaIuu U okuciaeHus: coau. KoHeYHBIM MPOyKTOM TEPMOJIU3a SBIISIETCS OKCHUJ
LMHKA.

PentrenogaszoBpiii  ananmu3. CpaBHUTENbHBIM aHAIW3 PEHTTEHOrPaMM
MOJYYEHHBIX COEAVMHEHUN C MCXOJHBIMA KOMIIOHEHTAMHU IO3BOJISIET CYUTATh, YTO
WHTCHCUBHOCTb JIMHUM W YTJbl OTPAKEHUN XapaKTepU3yHOT WHIUBUIYAIbHOCTD,
KPUCTAUTUYHOCTh KaXJIOTO COCIUHECHUS. BBIYMCIEHBI MapaMeTphbl 3JIEMEHTaApPHOM
SYEUKH, MOJILHBIA 00bEM, YUCIIO POPMYIBHBIX €AUHUIl U MPOCTPAHCTBEHHAS TpyMa
COECIVHEHNH.
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Pucynok 3 - JIudpakrorpammer coenunenuii: [CdLg](NO3), (a);
[ZnL4](NO3)2(H20): (6).

CxomctBo mu(paKIMOHHBIX KapTHUH, a TakXke OJM30CTh TapaMeTpoB
SJIEMEHTapHbIX sueek KomiuiekcoB: [MeLg](NO3), Me - Co(ll), Cd(ll);
[MGL4](H20)2(NO3)2, Me - Ca(ll), Mg(“) 54 [MGL4(H20)2]CI2 Me - Ca(”), Mg(”)
CBUJIETEIBCTBYET 00 X U30CTPYKTYpHOCTH (puc.3. a, 0).

B pe3ynbrare ycTaHOBIEHO, YTO COCIMHEHUSI KPUCTAJUIM3YETCS B TPUKIMHHON
¥ MOHOKJIMHHOW CHHTOHHH 32 MCKJITIOYCHHE OPTOPOMOMYECKOT0 KOMIUIEKCa HUTpaTa
IIMHKA cocTaBa 1:2:2 (tabm.l.).

UK cnekrpockonusa. ComnocraBnenne WK cnexktpoB wmmupaszona um Hx
KoMIUTeKcOB ¢ HUTpatamu MetauioB [MeL4](NO3),:(H,0),, rae, Me — Co(ll), Zn(l1),
Mg(Il), Ca(ll), moka3ago, 4YTO 3HAYUTEIBHBIM HM3MCHEHHUSAM IOJBEPrarOTCs
TOJIOKEHHSI TI0JI0C BATCHTHBIX KoteOanuii rerepormkna v(C=N) mpu 1490-1587cm™
n  nedopmanmonssix v(C=N) mpu 750cM™ B BBICOKOYACTOTHYKO 00nacTh Ha 15-
25¢m™, 20-3OCM'1, cooTBeTcTBeHHO. (CMenleHne  BaJECHTHBIX  KOJICOAHUH
reTepoOKObIla K BBICOKMM  YacTOTaM TMPU  OJHOBPEMEHHOM  HM3MCHCHUU
WHTEHCUBHOCTH TOJI0C Ae(OPMAIIMOHHBIX KOJICOAHUI TaeT OCHOBAaHUE YTBEPKIATh,
YTO KOOpAWHAITMS METajyla C JIMTaHIOM IPOUCXOAWT Yepe3 MUPUINHOBBIN aTOM
a30Ta TeTEepPOIMKIIA, KOTOPBIN NPOsABIIIET ce0s Kak MOHOJCHTaTHBIN nurana. Kpome
TOTO, TIOSIBIISIETCS HOBAsi, OTCYTCTBYIOIIAsi y CBOOOJHOTO JIMTaHAa, ToJioca
BAJICHTHOrO KoseGanms cBsi3n Me-N B mpejenax monoc mormomenuit 425-447cm ™,
KOTOpasi CBHJICTEILCTBYET B TIOJIb3y KOMIUIEKCOOOpAa30BaHUSI Uepe3 aToM
rerepourkia. [lpu ananmze MK CHoekTpoB HHUTpPATHBIX COEOUWHEHHMM COCTaBa
[MeL4](NOs),-(H,0),, Me - Co(ll), Zn(ll), Mg(ll), Ca(ll), ycranorieHo, 4TO
KOOPIMHAIIMOHHBIN MOMAIP METAIJIOB — CJIETKa MCKaXCHHBIM TETpa’ip, B KOTOPOM
METaJUIbl OKPYXEHBI YETHIPbMSI MOHOJCHTATHO-KOOPJAMHUPOBAHHBIMU aTOMaMH
a30Ta TETEPOIMKIA, a HUTPAT-UOH M MOJICKYJhl BOJBI HAXOJSATCS BO BHEIIHEH
KOOpAUHAIMOHHOM cepe (puc.4).
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Tabnuua 1 - ITapameTpbl KPUCTAIUTMYECKOMN PEIIETKH UMH1a30J1a U UX KOMILJIEKCOB

[Tapametpsl anemenTapHoi | Yrael, | O0bem Yuc IIpocr.
Coenunenus sueitku, A rpan saueiiku | ¢opm | ['pynm. CuHronus
a b C B A ell.

CsH;N; 14,685 | 13,815 | 13,586 - 1114 4 P2y poMOunveckas
[CdLg](NOs), 12,6098 | 12,6099 | 12,7352 | 90’ 2029 3 R3 TPUKJIMHHAS
[CoLe](NO3), 12,350 | 12,350 | 12,4033 | 90 1914 3 R3 TPUKJTHHHAS
[CuLe](NO3)2(H,0), 12,30 | 12,361 | 12,882 90 1959 3 R3 TPUKJTHHHAS
[NiLg](NO3)2(H20), 8,724 | 8,7249 | 8,782 92’ 1914 3 R3 TPUKIIMHHAS
[ZNnL,](NOs),(H,0), 10,184 | 10,340 | 11,354 - 1393 4 P2, OpTOpOMONYECKAs
[ZnL4](NO3),(H,0), 8,8655 | 12,304 | 12,9154 | 114° 1393 2 PNy, MOHOKJIMHHAs
[CoL,4](NO3), (H,0), 8,9825 | 8,5761 | 8,3068 | 119° 1812 2 P2,/ MOHOKJIMHHAs
[MgL4](NO3),(H,0), 6,7135 | 6,9344 | 7,1388 | 90,9 1245 2 P2,/ MOHOKJIMHHAS
[CaL4](NO3),(H,0), 9,6001 | 9,7399 | 9,9153 | 92° 1132 2 P2,/ MOHOKJIMHHAs
[MgL4(H,0),]Cl, 11,3826 | 11,6018 | 14,4483 | 90° 1882 4 Corc MOHOKJIUHHAS
[CaL4(H,0),]Cl, 12,290 | 12,405 | 14,202 | 90° 1873 4 Corc MOHOKJIUHHAS
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Pucynok 4 - Koopaunarpionusiii moymsap komiuiekcoB [Mel4](NO3),(H,0),,
Me - Zn(I1), Mg(ll), Ca(ll).

B cnekrpax HuTpatHbIX 0e3BOIHBIX [CoLg](NOs),, [CdLg](NO3), (puc. 5a,0) u
[CuLe](NO3)2:(H20), m [NiLg](NO3), (H20),
CIBUI B 0051acTh

THAPATUPOBAHHBIX KOMIIJIIEKCOB

MMHIa301a  HaOJroAaeTcs KOPOTKOBOJIHOBYIO KoJieOaHui
mukmmaeckux  V(C=N) u §(C-N) — csseit Ha 15-20cM™, a TakKe BHEIUIOKOCTHBIX
KOJIeOAHHI MMUIA30MBHOTO LUKIA Tyue-(C-N) Ha 20-25cMm™. TIoSBISIOTCS HOBBIC
MOJIOCHl  TOIJIOMIEHUs] BajieHTHOro Koyiebanuss Me-N  npu 470-4500M’1, qTO0
MOATBEPAKIAET KOOPJAMHALMIO TETEPOLMKIAa C METalIlaMUd TOCPEICTBOM aToMa a30Ta

(N3) (Tabn.2).

Tabnuna 2 - Xapaktepuctuyeckue 4acToThl M ux oTHeceHue B MKC nuranga um ux
-1
KOMILIEKCOB (CM ™)

v, v, v, T, v, 0, v, 0, v,
CoennHeHue (NH,OH") muka | muka | N-H | NO; NOs OH OH | Me-N

L (ummgazon) 3200-2600 1580 1400 625 - - - - -
[CuLg](NOs),(H,0), 3448-2500 1597 1478 | 615 | 1383 747 3448 1597 | 470
[NiLe](NO3),(H,0), 3136-2857 1537 1488 | 618 | 1384 765 3136 1581 | 445
[CoLg](NO3), 3188-2854 1537 1488 | 615 | 1384 747 - - 440
[CdL](NO3), 3214-2601 1680 1587 | 636 | 1372 749 - - 450
[CoL,](NOs), (H.0), 3131-2383 1681 1541 | 620 | 1325 749 3131 1604 | 435
[ZnL4](NO3),(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](NO3),(H,0), 3203-2606 1538 1437 | 615 | 1323 748 3203 1608 | 455
[CaL,](NO3)2(H20), 3497-2578 1587 1433 | 656 | 1358 751 3450 1640 | 447
[MgL, (H,0),]Cl, 3118 1574 1419 | 669 - - 3118 1633 -
[CaL, (H,0).]Cl, 3253-2614 1575 1433 | 659 - - 3253 1641 -
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Pucynok 5 - UK criekrper mornomenus komruiekca [Culg](NO3),-(H,0); (a);
[CdLe](NOs): (6).

B xommnekcHbix coemunenusix Cu(ll) m Ni(ll) cocraBa 1:6:2 npucyTCTBYIOT
HEKOOPIAMHUPOBAHHBIE ITOJIOCHI MOIVIOIIEHUS KPUCTAJUIN3AMOHHON BOJBL: V(opy) OKOJIO
3450cm™, dony TpH 1597-1625cm™, pH,O mpu 510-540cm™. B mpuBeqéHHBIX
koMmiuiekcax NOz-aHMOH HE KOOPJMHUPYETCA C UEHTPaJbHBIMU  aTOMaMH,
pacnoyiarasice BO BHelIHed cdepe. OO 3TOM MOKHO CYAUTh MO OTCYTCTBHIO MOJOC
noryonieHuss Me-O it KOMILJIEKCOB HUTPATOB MU, KOOanabTa, HUKENS W KaaMusl,
0XKHIAEMBIX B o0macti 750-650cm™ (prc.6).

/r\ = I\TER‘ /:\ INOy - 2H,O

Pucynok 6 - KoopanHalimoHHbIE TOIUAAPEI KOMILIEKCOB:
a) [MELG](N03)2, rone Me - CO(”), Cd(”)
6)[MeL6](NO3)22H20, rne Me - CU(“), Nl(“)

Takum 06pazom, Ha ocHoBaHUH pe3yabTaToB MKC u JITA MoxHO mpeanonaraTs,
YTO KOMIUIEKCHI OKPYKEHBI IIECThbI0 MOHOJIEHTATHO-KOOPAMHUPOBAHHBIMU aTOMaMHU
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azota (N3) nMuga3ona Tak, 9TO BECh MOJUDIP MPEACTABIAECT COO0M OKTa’aAp, o0pazys
IIECTUWICHHBIE METAJLTOIMKITHI.

[Tpu ananmsze UK cnekrpos xmopuaasix komiuiekcoB Mg(Il), Ca(ll) mpoucxoaut
MOHOJICHTATHAasl KOOpPJIWHAITMS YeTBHIPEeX MOJICKYJ uMHuAa3ona. KoopauHanmoHHBIC
MOJIMAIPHl UMEIOT  OKTadAPUUYECKYI0 KOH(UTYpaInio, 3a CYET KOOPJIWHAIUA aTOMOB
KHCIIOpOJia JIBYX MOJIEKYJ BOJABI. XJIOPHJ MOH pacloyiaraeTcsi BO BHEIIHEW cdepe
KOMIJIEKCOB W HE KOOpAMHHUpYEeTCs ¢ MeTtamiamMu. OO0 3TOM MOXHO CYAWTH I10
orcyrctBuio B MUKC xommiekcos nmosoc noroinenuss Me — Cl (puc.7).

T\ O\,
/:\- - 2C1

Pucynok 7 - KoopauHalmOHHBIN TOJIUAAP KOMIUIEKCOB:
[MeL4(H20),]Cl,, tne Me - Mg(ll), Ca(ll).

Kpucraainveckue U MoJieKyJsipHble CTPYKTYpbl KoMmiiekcoB [ColLg](NO3),
(), [CALe](NOg), (11), [ZnL;](NO3)2(H,0), (111). OcHorHble KpHcTamiorpadhuyecKkue
nanable KoopauHanuoHHbIX coequaerui (1),(I1),(111) mpuseaens! B Ta0i1.3., a cTpocHHUE
KOOPIMHAIIMOHHBIX TTOJIMAIPOB U KPUCTATUTMUECKHUE YIIAKOBKH OTPAKCHBI HA PUCYHKAX
8,9,10 a,0.

Pesynaprarel PCA mokaspiBatoT, 4to KoopauHanuoHHble coemuHeHus (1) u (1)
KPUCTAJUIU3YIOTCA B TPUKJIMHHON CUHTOHUU ¢ 1Ip.Tp.-R3 ¢ mapamerpamu 351eMeHTapHOM
sueiiki. BrrsicHeHo, uro koopauHanuoHHble coexubenus (1) u (Il), sBasorcs
M30CTPYKTYPHBIMH M HUMEIOT CXOXKee CTPOEHHE, TMOITOMY pPacCMOTPUM HX OoJjiee
noapoono Ha mpumepe kommuiekca Co(ll). Crpykrypa xommuiekca (I) cocrout wus
muckpetbix  katoHOB  [(Co(Lg)]” u ammonoB NO;. Hom Co®* umeer
IIEHTPOCUMMETPUYHYIO KOH(PUTYPALMIO OKTa’Apa C KOOPAUHAIMOHHBIM Yy3710M-CONGp.
['eTeponukil KOOPAMHUPOBAH MOHOJEHTATHO 4epe3 MUPUAMHOBBIA aToM azora (N3) k
HOHY Co®* cpemmstsi wmna cesisu Co—N=2,1590A. Mosnekyibl B KOOPJAHMHAIHOHHOM
nosmmMepe (1) TomoTHUTENTFHO CBSI3aHBI MKy COOOM CHIIBHBIMH MEKMOJICKYISIPHBIMU
BOJIOPOJIHBIMHU CBSI3SIMU U€pe3 MPOTOH MUPPOIBHOM TPYIIBI UMHIa30J1a U KHUCIOpOa
HUTpaTHOMU rpytIibl ¢ oopa3zoBanueM e N—H...O. TlomumepHbIe 1I€TIOYKH CBSI3aHbI B
ciou B0k mockocTu (001).
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Pucynok 8 - a) Ctpoenue 0) Kpucramnmueckast ynmakoBka
KOOPJMHAIIMOHHOTO TOJIMApa [CoLg](NOs),.
xkoMmiuiekca [CoLg](NO3),.

Pucynox 9 - a) Ctpoenue 0) Kpucrannmueckas ymakoBka
KOOPIMHAIIMOHHOTO TTOJTHIPA [CdLg](NOs),.
xkomruiekca [CdLg](NO3),.

Pe3ynbTaTthl peHTTeHOCTPYKTYpPHOTO HMccienoBanus komruiekca Zn(ll) mokasamu
CeyIolee: KOMIUIEKC KPHUCTAIU3YETCS B OPTOPOMOMYECKOW CHHTOHUU c
nmapameTpaMH dJeMeHTapHol sueitku: a=12,1812(10) B=10,0713(7), c=11,3628(10)A;
0=P=90; y=1200; V=1914,78(5)A3; np.rp.-R3.

B xommiekce Zn(ll) ycraHOBIIEH HOBBIN THIT KOOPMHAIIMN UMH1a30J1a, KOTJa OH
OJIHOBPEMEHHO SIBJIIETCS MOHOAEHTATHBIM W MOCTUKOBBIM Jjuranaom. Cocras
KOOPAMHAIIMOHHOTO Yy3JIa KomIuiekca - ZNN4, KOTOpbId (QOpMHUPYETCS YEThIPhMS
aToOMaMM a30Ta-ABYX MOHOJICHTAaTHO KOOPJUHHPOBAHHBIX aTOMOB a30Ta (XejaTHas
(GyHKIUSA) W - JBYX aTOMOB a30Ta KOOPJWHHUPOBAHHBIX MOCTHUKOBBIM CIIOCOOOM.
CTpykTypa COCTOUT U3 IeMOYeK Ouc (MMHUIA30JbHBIX ITUHKOBBIX 3BEHBEB),
COCIMHECHHBIX HMMUIA30JIbHBIMA aHHUOHAMH, TPEJCTaBIsAs COOOM 3UT3aroo0pa3HbIif
nosumep - [u-Zn(CsH4N2)(CsH4N2)2](NO3)2(H20),. ATom 1mHKa MMeEET MPaBHIIbHYIO
TeTpadApudecKyto KoHpuryparuio. CpenHss IJIWHA CBs3U Zn-N=2,251(2)A. [Be
€MHUIIBI MOCTHMKOBOT'O MMH/A30Jla CBS3aHBl BUHTOBOW OCBIO W COEIUHSIOT aTOMBI

[IMHKa 00pa3ysl 3ur3aroo0pa3Hblil moaumep.
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Tabmuia 3 - Kpucramuiorpadhudeckue XapakKTEPUCTHKH JETaad OKCICPUMEHTa U
YTOUHEHHS CTPYKTYpbl KoopauHannoHHbIX momuMepoB [CoLg](NO3), (1), [CdLg](NOs),

(11), [ZnL2](NO3)2(H,0), (111)

Howmep coenmnenue )] (1)) (D)
MounekynspHas Gopmyna C1sH24CoN,O6 C1gH,4CdN1,0¢ C1oH2N19ZNn0Og
Bpyrro dpopmyna [CoLe](NO3), [CdLe](NO3). [ZnL,](NO3).(H:0).
Moi. Mmacca, I/MOIb 591,44 644,91 330,62

I'p. cummerpun TPUKITHHHAS TPHUKIUHHAS opTopoMOuYecKas
[TapameTpbl 3reMEHTApHON

STYCHKHU:

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

B/A° 12,3545(10) 12,5191(10) 11,0713(7)

c/A° 12,2833(5) 12,4352(5) 10,3628(10)

N 90 90 90

B/A° 90 90

y/A° 120 121 91,011(8)

O6beM sueiikn, A’ 1914,76(5) 2029,10(9) 1393,78(19)
Temneparypa, K 100 150(2) 293

IIpoctp. rpymnmna R-3 R-3 Papse

Yucno (hopMyIBHBIX

€IUHUL B 3JIEMEHTAapHOU

siuelike, Z 3 3 4

p(BbIY), r/em™ 1,539 1,583 1,680

6)

Pucynox 9 - a) Ctpoenue 0) Kpucramnmueckas ymakoBka

[ZNnL4](NO3)2(H20)o.

KOOPAMHAOMOHHOTO ITOJIU3Apa
KOMIIJIEKCAa [Zn L4] (N 03)2(H20)2.

IlyTn nmpakTHYeCKOro MpPUMeHEHHsI HAYYHBIX Pe3yJIbTATOB HMCCJIeI0BAHMIA.
JIiist n3ydeHust OMOJIOTMYECKON aKTHBHOCTH OBLTM CHHTE3MPOBAHBI sl KOMILIEKCOB Ha
OCHOBE COJIEH OMBAJIEHTHBIX METAJIJIOB C UMHIA30JI0M.

W3 npuBeIeHHBIX MEPBUYHBIX CKPHHHHTOB 10 U3YYCHUIO OMOAKTHUBHOCTH BOCHMHU
HOBBIX  COEIMHEHHWM  HMHAa30lda C  COJSAMH  OWBAJIEHTHBIX  METAJIOB
MeX,'nC3HsN,2H,0, rae Me — Cu(ll), Co(ll), Zn(I1), Ca(ll), Mg(ll); X,- NOgs, CI', n-
KOJIMYECTBO KOOPJAMHHUPOBAHHBIX MOJICKYJ MMHKJ1a30Jia, BBISBJICHO JIBa COCJAMHCHUS —
JTUTHIPATTETPANMHMIa301 [ZnL4](NO3), (H,0), 51

HUTpAT IIUHKa -
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auakBareTpanMuaazosn Hutpar kobambra - [Col,s](NOs)y:(H0),, obnanarormue
AaHTUMHUKPOOHON M aHTUTPUOKOBON aKTHMBHOCTBIO, COOTBETCTBEHHO.

Ycranorineno, uyto komiuieke [Col4](NO3),:(H;0), - nuakBaTeTpanmmmgazosn
HUTpAT KoOanbTa, 00JagaeT aHTUTPUOKOBOM  aKTHMBHOCTHIO Ha KyJbTypy «Candida»
HAa OCHOBAaHWU OKCICPUMEHTAIBHBIX JaHHBIX pa3paboTaH Ccrmocod NPUMEHEHUS
komruiekca (ITarent KP Ne 2211 ot 30.06.2020r).

Ha OCHOBE MOJTYYCHHBIX pE3yJIBTaTOB UCITBITAaHUS KOMILIEKCa
[ZnL4](NO3),:(H20), - auruaparrerpanMuga3zon murpat muHka (1) yctaHoBieHo, 4To
KOMIUIEKC MPOSIBIISIET OAKTEPUIIUIHYIO aKTHBHOCTh B OTHOIICHUH CIICIYIOIIUX KYJIbTYP:
Salmonella Typhimurium (cansmonenna), E-coli (kumeunass mamouka), St. Aureus
(3onmotucThii cTadmiaakokk) U Ps. Aureginosa (cuHerHoiHas majouka). Paspaboran

croco0 MPUMEHEHUs] KOMIUIEKCa MPOTUB BhIeOTMEUeHHBIX KyJIbTyp (Ilarent KP Ne
2237 ot 31.12.2020).

BbIBO/IbI

1. BrmepBbele METOJIOM PACTBOPHUMOCTH CHHTE3UPOBaHBI 11 KOMIUIEKCHBIX COCAMHCHUN
umugazona ¢ mutpatamu Cu(ll), Ni(ll), Co(ll), Zn(l1l), Cd(ll), Mg(ll), Ca(ll) u
xmopumamu Mg(ll), Ca(ll) tuna: Me(NO3),"6L-2H,0, rae, Me - Cu(ll), Ni(ll), B
cryaae  Co(ll), Cd(ll)- ©Oe3Bogubie KoMmImiekchl coctaBa 1:6. Komruiekcs
Me(NOs), 4L 2H,0, Me - Co(ll), Zn(I1), Mg(Il), Ca(ll); MeL4Cl,-2H,0 Me -Mg(Il),
Ca(ll) u Zn(NO3),2L-2H,0.

2. Meronamu osnementHoro (CNH), P®A, PCA, rtepmorpaBumerpun u HK
CHEKTPOCKONIUU  OMpeNeieHbl ~ OCOOCHHOCTH  CTPOCHHMSI M CTPYKTYpBI
KOOPAWHAIIMOHHOTO MOJIM3PA TOTYyYSHHBIX COSAMHCHH.

3. TlokazaHo, 4YTO B 3aBUCHMOCTH OT TIPUPOABI  MeTayla, aluao- |
TeTePOLMKINYECKOTO JIUTaHJa O0pa3yloTCsd UCKaXEHHO- OKTadapUuYecKue -
[MeLs](NO3),, Me - Co(ll), Cd(ll), Cu(ll), Ni(ll); Tterpadapuueckue -
[MeL4](NO3),(H0),, Me - Co(ll), Zn(l1), Ca(ll), Mg(ll); [MeL4(H,0),]Cl,, Me -
Ca(ll), Mg(ll) 1 opTopombuueckuii - [ZnL,](NO3),:(H,0), komIuiekchI.

4. Merogom PCA ycTaHOBJIEHBl KPHUCTAUIMYECKUE CTPYKTYPhl TPEX MOJIUMEPHBIX
komiuiekcoB [COoLg](NOgz), (1), [CdLg](NOs), (II) u [ZnL,;](NO3),(H,0), (Il1).
M3octpykrypuble kommuiekcebl (I) u (II) - kpucramnusyroTcs B TPUKIUHHON
CHHTOHMH C Tp.rp.- R-3, KOOpAWMHAIIMOHHBIC IOJIUAIPHI-CIICTKA HMCKaKECHHBIC
okTasapbl.  CTPYKTYpPHBIMH CIMHHULAMH COCIUHCHHH SBIIAIOTCS KOMILUICKCHBIC
karuousl [CoLg]”*, [CdLe]*" u ammomsr NOz. B xommiexcax (I) m (II) Kaxplii
HUTPAT HOH COSIMHSCT TPU pasnuunbix kartroHa [(Me(Lg)]*, depe3 BOZOpOIHYIO
CBsI3b nmuppoabHOro aroma azora (N-H...O), TeM caMbIM HUTpPAT — HOH OKa3bIBAET
BIIUSIHUE HA TIOCTPOCHUE CIIOUCTOM TMOJUMEPHOM CETH. A B KOMILIEKCE
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[ZNL,(NOs3),-(H,0), uMmuma3on BeICTyMaeT B POJIM XEJIATHO-MOCTHKOBOTO JIMTAH/IA,
o0yciaBnuBas (OPMHPOBAHUE 3UT3ar000PA3HBIX MOJIUMEPHBIX IICTICH.

5. YcraHOBIIEHO, YTO HWMHIA30J KOOPIUHHPYETCS K METalTy MOHOJEHTaTHO U
obpasyrot ¢ aurparamu Co(ll), Cd(Il) cocrasa 1:6 - cnoucteie, a kommuiekc Zn(ll),
coctaBa 1:2:2 —3ursaroobpasHble KOOpJAMHAIIMOHHBIE ToauMepbl. Kpurtepuem
(opMHpPOBaHHUS TOJMMEPHBIX KOMILUIEKCOB SIBJITIOTCS X€IaTHO-MOCTHKOBAs (DyHKIIHS
reTEePOIMKIIa U HEKOBAJICHTHBIC MEKMOJICKYIIIPHBIC B3aUMOICHCTBHS (BOAOPOIHBIE,
HUTPATHBIC U TaJIOTCHUIHBIC CBSI3H).

6. M3yucHbl OMOJIOTUYECKHE CBOMCTBA CHHTE3UPOBAHHBIX KOMIUIEKCOB, CPEIA KOTOPBIX
ONPENEICHbl  COCAMHEHUWs,  00JaJaromme IPOTUBOMHUKPOOHBIMH |
HIPOTHBOTPUOKOBBIMH CBOMCTBAMHU:

- KOMIUIEKCHOC COCJAMHEHHE JHAKBATCTPAaUMHUIA30JI HUTpAaT KoOaabTa -
[CoL4](NOs),(H20), obmanaetr aHTUMUKpPOOHBIM JeilicTBUeM. [Ipermapar 3amuiieH
natenToM KP Ne2211 ot 30.06.2020r;

- KOMIUIEKCHOE COEAMHEHHE JICTUAPATTCTPAaMMUIA30J HHUTpPAT IMHKA -
[ZnL4](NO3),2(H,0), mposBaseT BHICOKYIO aHTUTPHOKOBYIO aKTHBHOCTH M SIBJISCTCSI

NEPCIEeKTUBHBIM JIJII TPAKTUYECKOTO TPHUMEHEHHUS, Ha 4YTO IIOJY4YeH ITaTeHT
KPNe2237 ot 31.12.2020r.

HPAKTUYECKHUE PEKOMEHJIALINHU

[lonmy4yeHHBIE TEOPETHUECKHE, SKCIEPUMEHTAIbHbIE JaHHBIE U BBIBOABI 00
OCOOCHHOCTSIX  (PU3MKO-XMMHUYECKUX CBOMCTB U CTPOCHMM CHHTE3MPOBAHHBIX
KOMIIJIEKCOB IIPEICTABIIAET BKJIAJ B Pa3BUTHUE COBPEMEHHONW KOOPJAWHALMOHHON XUMUN
U MOTryT OBITb HCHOJB30BaHbl B HAay4HbIX HccieqoBaHusXx BY30B xumuko-
OMOJIOTUYECKOTO HAITpaBJICHUSI.

[IpoBeneHHBIE HCCIIEIOBAHUS TO3BOJISIIOT KOHCTPYHMPOBATh HOBBIE  CTPYKTYpBI
MOJIEKYJI, COAEPKAILME pa3JIMYHbIE KU3ZHEHHO BaXKHbIE JOHOPHBIE AaTOMBI METAJLJIOB U
OpraHUYeCKUE  TEeTePOUUKINYECKHEe OWOAKTHBHBIE  JIMTAH/BI. [Tomy4yeHHbIe
KOMIUIEKCHbIe coeanHeHns Co u Zn ¢ MMHAA30J0M HPOSBISIOT OHOJIOTHYECKYIO
aKTUBHOCTh U MOTYT OBITh NPUMEHEHBI, Kak Oosee Oe3Bpemnbie U A(h(HEKTUBHBIC
aHTUMHUKPOOHBIE M AHTUTPUOKOBBIE CPEICTBA, PEKOMEHIOBAHbI MX JJIS JalbHEHIIEro
M3Y4YEHUSI B KayeCTBE MPEAUIECTBEHHUKOB JIEKAPCTBEHHBIX IPENapaToB JIs JICUEHUS
MHOUIMPOBAHHBIX paH W  BOCHAJIMUTENIbHBIX, TPUOKOBBIX 3a00JI€BAaHUN  KOXKHU.
Pa3paboTanbl HOBbIE AaHTUMHMKPOOHBIM M aHTUTpUOKOBBIM Kommuiekchl Zn U Co ¢
nMuaaszonoM, 3anunieHHbIMH  mateHTamMu KP Ne2211 ot 30.06.2020r, Ne2237 ot
31.12.2020.
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PE3IOME
AUCCEPTALMU ATaMaHOBOH JJMHPbI A3ucOeKOBHBI Ha TeMy «KoopauHaunoHHbIE
COeIMHEHHUs 230J10B C HEOPraHUYECKHMH COJISIMHM: CHHTE3, CBOMCTBA U CTPOCHUEY,
HA COMCKAHHWE YY€HOHM CTeNeHH KAHAMAATA XHUMHYECKHX HAYK IO CHEeHHAIbHOCTH
02.00.01 - Heoprannyeckasi XumMus

KiaroueBble cjoBa: uMHIa30J1, OWBAJICHTHBIE METaUIbl, KOMILJICKCHbBIE
MOJIUMEPHI, PUIUKO-XUMUYECKUNA aHATIN3, OMOJIOTNYECKasi AKTUBHOCTD.

OobexkTamMu ucciaenoBanusi spistorces coeaudenus aurpatoB Cu(ll), Co(ll),
Ni(I1), Cd(11), Zn(11), Mg(Il) u Ca(ll), xmopumos Mg(ll) u Ca(ll) ¢ umuaazomom.

IIpeameTroM wMccaegoBaHUsl SIBISIIOTCS M3YyYEHHE CTPOEHUS U CBOMCTBA
CUHTE3UPOBAHHBIX KOMIUJIEKCOB, a Tak)Ke TIOUCK TMEPCIEeKTUBHBIX 00JacTel ux
MIPUMEHEHMUSL.

Hean uccaenoBanusi. CUHTE3, UCCIEOBAHUS CTPOCHUS U (PUBUKO-XUMUYECKUX
cBoiictB koMmriuiekcHbIx coeaunenuii Cu(ll), Co(Il), Ni(ll), Cd(l1), Zn(ll), Mg(ll) u
Ca(ll) ¢ mmMuIa3010M 1 U3BICKAHUE 00JIACTEH UX MPAKTHYECKOTO IPUMEHECHHSI.

Metoabl Hcc/IeI0BaHUS M ANNapaTypa: METOJ PacTBOPUMOCTH, DJIEMEHTHBIH,
peHTreHo(}a3oBbIi, TEPMUYECKUI AHAJIU3BI, HK-cnekTpockonus,
pentreHocTpykTypHbiii ananmm3 (PCA). Anmaparypa: nepuBatorpad [laynux-Ilaynuk-
Opneii, mudpakromerp «JAPOH-3», cnekrpodoromerprr «Nicolette Avatary,
mudpakromerp X-Calibur S.

IHony4yeHHble pe3yJbTATHI M UX HOBH3HA: CUHTE3UpOBaHbl 11 KOMIUIEKCHBIX
COCIMHEHM HWMMJIa30Jla C HUTpATaMH MeIu, KOoOaibTa, HUKENsd, IMHKa, Kaamus,
MarHusi ¥ KajblUsl M XJIOpuAamMu MarHus v kaiablus. CocTaB, CBOMCTBA U CTPOCHHUE
MOJIYYeHHBIX KOMILJIEKCOB H3Y4Y€Hbl METOJaMU 3JEMEHTHOTO, PEHTreHO(a30BOro,
PEHTTEHOCTPYKTYpHOro aHanu3oB, MK cnekrpockonuu u tepmorpaBumerpuu. [ms
COCIMHECHWI BBIOPAHBI YCJOBHUS KPUCTAUIM3AIMA W BBIPAIICHBl MOHOKPHCTAJLIHI,
npuroanubie st PCA. BbISBI€HBI pa3iuyHble TUMIbl KPUCTANIMUYECKUX CTPYKTYP.
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[Tonyuensr komiutekcbl Co(ll), Cd(Il) cocraBa 1:6 — cimorcroro u kommieke Zn(ll)
cocraBa 1:2:2- 3ur3aroo0OpasHoro crpoeHus. [IpoBeneHbl OMOIOTMYECKHE WCIIBITAHUS
komruiekcoB HutpatoB Zn(ll) m Co(ll) u ycraHoBieHO, YTO JaHHBIE COCIMHEHUS
00Ja1al0T aHTUMUKPOOHBIMU ¥ aHTUTPUOKOBBIMH CBOHCTBAMH, COOTBETCTBEHHO.

Oo0JacThb NpUMEHEeHMS XUMUA KOOPAUHAIMOHHBIX COCIUHCHUM,
OMOKOOPAMHAIIMOHHOE XUMHSI, METUIIMHA.

AsamaHoBa Jamupa A3uc0eKOBHAHBIH «OpraHMkKajJblK 3MeC Ty3J1ap MeHEH
a30J110pAYH KOOPAUHALMSJIBIK OMPHUKMEJIEPUHHMH: CHHTE3M, KACHETTePH KAaHa
Ty3yJayuy» gerex tremajaa 02.00.01. — opranmkajbIK IMeC XUMHUA AAUCTUTH OOI0OHYA
XHMHUS WIHMMACPUHUH KAHAMAATBI OKYMYIITYYJIYK AapaKacblHA CYHYII
KbUIBIHTaH UCCEPTANUACHIHBIH

PE3IOMEcu

Herusru ce3mep: wuMHAa30i, «OUBAJIEHTTYY» DJJIEMEHTTEp, KOMIUIEKCTUK
MoJIUMeEpIEp, (PU3NKA-XUMUSIIBIK aHAIN3, OUOJOTUSIIBIK AKTUBIYYIYK.

N3niapee 00beKTHCHM: HMMHUAA30JI MEHEH JKE3MH, HUKEIIUH, LWUHKTHH,
KOOQNBbTTHIH, KAaIMUWUIWH, MArHUWIWH >KaHA KaJIbLIMUJIUH HUTPATTAPBIHBIH KaHa
XJIOPUJIEPUHUH OUPUKMEIIEPH.

N3nnanee npeaMeTH: CUHTE3IEIUN aJIbIHTAH KOMIUIEKCTEPAUH TY3YIYILIYH jKaHa
KACHETTEPHH, 5K.0.3 aJlapAblH NEPCIEKTUBYY KOJJOHYY TApMaKTapblH OKYIl YUPOHYY.

M3unnee makcarbl: JKe3nuH, HUKENIUH, LHMHKTUH, KOOANbTTHIH, KaJMHIINH,
MarHuiAuH jKaHa KaJIbLIMUIUH UMHJIa30] MEHEH OOJITOH KOMIUIEKCTUK OMpPUKMENIEpUH
CUHTE3/100 >KaHa aJapAblH TY3YJIYIIYH, (PU3MKA-XUMHSUIBIK KACUETTEPUH aHBIKTOO,
’.0.3. aJlapJblH KOJJIOHYY TapMaKTaAPbIH HU3UIIJIO6.

N3uniee bIkMaJiaphbl KaHA annapaTrypa: SpUrkuTYYJIYK BIKMAChI, JJIEMEHTTHK,
PEHTIC€HOCTPYKTYpalblK, PEHTreHO(a3aablK, TEPMOIrPABUMETPUKAIBIK aHAIU306
pikManapbl kaHa MK cnektpockonus. Annaparypa: nepuBarorpad Ilaynuk-ITaymmk-
Opneit, mudpaktomerp «JIPOH- 3», crnekrpodoromerpiep «Nicolette — Avatary,
mudpakromerp X- Calibur S.

AJIBIHTaH KBIMBIHTBIKTAP KAHA M3WJIAO60HYH KAHBLIBITbIL. IMH1a3051 MEHEH
KE3/IMH, KOOAIBTTHIH, HUKEIJUH, ITMHKTUH, KaIMAUIUH, MAaTHUUIMH KaHA KaJTbIIUATH
HUTpPATTApPbIHAH >KaHA MAarHUWJIMH, KaJbUUUAWH XJOpuiAepuHeH 11 KOMIIIEKCTHK
OMpUKME CHHTE3ENUI aJbIHIbl. AJIBIHTAaH KOMIUIEKCTUK OWPUKMEHUH KypaMbl,
KACHEeTH J>KaHa TYy3YJYUIy DBJIEMEHTTHK, PEHTreHOo(da3alblK, PEHTICHCTPYKTYPAIIBIK
ananuznepu, WK cnektpu kaHa TEpMOrPaBUMETPHUSUIBIK  METOII0PY MEHEH
aHBIKTANAbl. PEHTreHCTPYKTypadblK aHalu3re KOJJOHYY Y4yH, OWpUKMEHUH
MOHOKPUCTAJJIBI BIHTAWIyy WIApT  TY3YJYI OCTYpPY/ddy. DUpUKMEHUH ap TYpAYY
KPUCTAUIABIK Ty3yaymrepy anbiktanasl. Kypamer 1:6 Co(ll), Cd(ll) xarmapnyy xaHa
1:2:2 Zn(ll) sursartypynnery komiuiekcrepu aibiaabl.  Co(ll) xama  Zn(ll)
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HUTPATTAPBIHBIH ~ KOMIUIEKCUHE OHOJOTHSIIBIK  CBIHOO KYPIY3YJAy, OSKaHa ai
OupuKMenep MUKPOOKO, TPUOOKKO KapIllbl KAaCUETKE 33 SKEHJIUTH TaCTBHIKTAIIbI.

Koagonyy  Tapmaret: KOOPJIMHALUSAIIBIK ~ OUPUKMENEPAUH  XUMHUSCHI,
OMOKOOPAMHALIMSUIBIK XUMUSL, MEIUIIMHA.

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(ll), Ni(l1), Cd(lIl), Zn(ll), Mg(ll)
and Ca(ll) nitrates, Mg(l1) 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(Il), Zn(I1), Mg(ll) and Ca(ll) with
Imidazole and the search for areas of their application.

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  Avatar,
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(Il) complexes of composition
1:6 - layered and complex Zn(ll) 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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