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BaxxHoe 3HaueHMe 118 MEIUIIMHEI IPUOOpeTatoT KOMIUIEKCHBIE COeIUHEHHS
penko3eMenbHbIX aneMeHToB (P3D), Tak Kak OHHM JO3HUPOBAHO MOCTYIAKOT M3
mpernapaTra B OpraHM3M B BHJE MeEUIEHHO 00pa3sylollerocs akKBaKOMILIEKCA.
JlaHTaHOM/BI MOIYYUITH PACIPOCTPAHEHUE B MAarHUTHO-PE30HAHCHBIX METOJax
uccrenoBanus B MeaunuHe. Haubonee BaKHBIM (hapMaKOJIOTUIECKHX CBOMCTBOM
P33 SIBIIIETCS 1704 BBICOKas aHTUKOAryJISHTHas aKTUBHOCTb.
Bricoxomonexynsapusiii  remapuH  (Hep) —mmpoko — ucmonb3yeTcs, — Kak
aHTHKOAryJISHT B MeaunuHe. l'emapun crmocoOeH 00pa3oBEIBATE KOMILIEKCHBIE
COENWHEHUs TNPAaKTHYECKH CO BCEMH JMBYX- ¥ TpeX3apsOHbIMH KaTHOHAMH
METajIoB, B TOM 4YHCIe M C JaHTaHOMJaMH | 00pa30BHIBATH MOJIEKYJSPHBIE
KOMILJIEKCEI C aMHUHOKHCIIOTaMM, KOTOpBIE Take KaK ¥ KOMILIEKCHI IellapyHa C
noHamMu P30 00namaroT MOBBIMIEHHOH AHTUKOAryJIIHTHOM  aKTHBHOCTBIO
BCJIEJICTBME CHHEpru3Ma KOMITOHeHTOB. OIHAaKO, rerapiH CIIocO0eH CBS3LIBATHCS
C HEKOTOpPBIMU OENKaMH, BBI3bIBas TPOMOOIMTONEHHUIO. ITpOCTBIM M HaAeKHBIM
CIIoco0OM  yCHJICHHSI aHTHKOAryJIsSHTHOW aKTHBHOCTH ¥ OJHOBPEMEHHOIO
ocnabienuss MOOOYHBIX 3P(PEKTOB MOXKET OBITH HCIIONB30BaHHE KOMILIEKCHBIX
coequnenuit P35 ¢ renapunom. [TosToMy momyueHHe KOMIUIEKCHBIX COEIMHEHUH
renapuna ¢ noHamu P33 ([Ln(H20)xHep]n), ycTaHOBIEeHHE 3aKOHOMEPHOCTEN HX
00pa3oBaHMs M YCTOMYHMBOCTH, a TaKXKe OCOOCHHOCTEH B3aWMOCBS3H CTPOCHUS
KOMIIJIEKCOB C  (QU3UKO-XMMHYECKMMH  CBOHCTBaAaMH  OOYyCIOBIMBAIOT
aKTyaJIbHOCTL padoThl.

Hessupas Ha yacTuuHyr0 pa3paboTaHHOCTE TEMBI HCCIEOBAHU, JaHHBIE O
KOMIUIEKCHBIX COEIMHEHHUSIX TelaplHa, MMEIOIIEero TPEXOCHOBHOE MOHOMEpPHOE
3BEHO M HCIIONB3yeMOIo B HacTosdled paboTe, ¥ HOHOB JIAHTAHOUIOB
OTCYTCTBYIOT, YTO He II03BOJISIET OJHO3HAYHO OIEHUTH M3MEHEHHE BO3ACHCTBHA
KOHKDETHOTO MOHA JIAHTAHOWJA Ha IOHWKeHHe KoHnenTparmu Ca’’ B KpoBH 3a
CUET BBEJIEHMUS UCCIIeIyeMBbIX KOMILIEKCOB B KPOBOTOK.

IHenbio aMcCepTANMOHHOrO MCCAEIOBAHHS SBISIETCS YCTAHOBIEHHE
KOJIMYECTBEHHBIX 33aBHCHMOCTEH MEXJy XUMHUYECKMM COCTaBOM KOMILIEKCOB
BCETO psijia JIAHTAHOMMIOB C I'elIapUHOM, UX CTPYKTYPOH U (DU3UKO-XUMHUYECKAMHI
CBOMCTBaMH. B COOTBETCTBHM C IIOCTABIEHHOM I[EBH0 KOPPEKTHO ONIpe/eseHbl
3a71a4i, 0OBEKT U IPeIMET MCCIICIOBAHUS.

Hayynasi HoBu3Ha paGoThl: BIEpBbIE KCCIENOBAHBl XHUMHYECKHUE
paBHOBecHs B BONHBIX cucTeMax Ln’° -Hep” u paccydTaHsl KOHCTAaHTEHI
ycToMuuBOCTH KomIuleKcHBIX ¢opM ([LnHep]), cocTosimmx H3 TPeXOCHOBHOTO
MOHOMEPHOI'0 3BeHa TIellapyHa W MOHA JIaHTAHOW[A; BIEpPBLIC BBIJIEIEHBE B
TBEPAOM BHJIE «OCTPOBHBIE» KOMILIEKCHBIE COSAWHEHUS IellaphHa C PSIIOM HOHOB



P33, He conmepxamue BHemHechepHble HOHBI HATPUSA. [IONyYeHBl TePMUYECKHE
XapaKTepUCTHKUA U OpyTTO(QOPMYIBI HCCIEIYEMBIX KOMILIEKCOB, MPEIIIOI0XKEH
croco0 KOOpAMHALMK (PYHKIIMOHANBHBIX TPYII K BEPOSTHBIE CTPYKTYpPHBIE
GOopMyIIBI KOMILIEKCHOTO COCAMHEHMS MOHOMEDPHOTO 3BEHA IellapuHa C MOHAMH
JIAaHTAHOWJIOB;  BBIABJIEH  ONTHUMalbHbIM  dyHKimonan (MO06-HF) s
KBaHTOBOXMMHYECKOTO  MOJIEIUPOBAaHUS  KOMIUIEKCOB  TelapHHAaTOB |
AHAJIOTUYHBIX MM COCJIMHCHHM; BIEpBble MPOBEAEHO MOACIUPOBAHUE CTPYKTYPEI
[Ln(H2O)xHep]n meromom DFT c wucnonszoBanuem ¢ynkruonana M06-HF B
coyeTaHuu ¢ 6a3ucHBIM HabopoM GyHKui CSDZ*+.

IIpakTHyeckass 3HAYHMOCTH 3aKiF04aeTcsi B OTpabOTKe METOIUKH
CHHTE3a M aHalKW3a COCTaBa TBEPABIX KOMIUIEKCOB BCEro psijia JIaHTaHOWJOB C
rernapyuHoM. 3aJl0KEHbl TEOPETUIECKHE U SKCTIEPUMEHTAIBHBIE OCHOBBI TIOTyYeHHS
HOBBIX IIPENapaToB C YJIydUIeHHBIM aHTHKOATYJISHTHBIM 3(h(}eKToM Ha OCHOBE
KOMIIJIEKCHBIX COEIMHEHUM remapuHa ¢ noHamu P30.

OtpaxkeHbl METONONIOTHS W METOJBI MCCIIEN0BAHMS, & TAKIKE JTHYHBIA BKIIAI]
aBTOpPA M II0JI0XKEHUS, BBIHOCHMBbIE Ha 3allUTy.

JocToBepHOCTL  pe3yJbTaToOB  obecreynBaercs  HCIONb30BAHHEM
COBPEMEHHBIX (DU3MKO-XMMHUYECKUX METOMOB aHalK3a, BBIIOJHEHHBIX HA
MOBEepsieMOM  O00OpPYIOBaHHH,  BOCIPOM3BOJUMOCTBIO  JKCIEPUMEHTAIBHBIX
JAHHBIX, COIJIACOBAHHOCTBIO C OOILENPUHSTBIMA HAYYHBIMH ITOJOKEHUIMU H
WU3BECTHLIMH JIUTEPATYPHBIMH TAHHBIMU.

JluccepTanys COCTOMT M3 BBENEHMS, UYETHIpEX IVIaB, 3aKIFOYEHHS,
NIPUWIOXKEHUS M CIHCKa JIMTepaTyphl, BKmodaromero 90 mauMeHoBanuit. Pabota
comepkuT 123 crpanuiibl, BKIoyas 90 pucyHkos U 13 Tabnui.

Bo BBegennn o0ocHOBaHa AaKTyaJbHOCTh TEMBl  HCCIIEIOBaHMA,
chOpMyIMpOBaHBl IIeb W- OCHOBHBIE 3a7aul, OTMedeHa HaydyHas HOBHM3HA
NOTY4YeHHBIX  pPEe3yNbTaToB, IIPOJEMOHCTPUPOBAHA HX  TeopeThdeckas U
NpaKTUYeCKas 3Ha4YMMOCTh, a TaK)Xe IPUBEIEHBI IIOJIOXKEHHS, BBIHOCHMBIE Ha
3alUTY, ¥ IPEACTaBIIEHO ONUCaHHUe allpOOal[|y ITOIyYeHHBIX PEe3YJIbTATOB.

B nepBoli riaBe mpencTaBieHbl JMTEPATypHBIE OaHHBIE O CTPYKType
MOHOMEPHOTO 3B€Ha BBICOKOMOJIEKYJSIPHOTO TelMapHHa M IIpHBedeHa oOImast
HH(pOpMalKs 00 HCCIIeyeMOM MoJucaxapujie. PaccMOTpeHbl KOOPIHMHALMOHHEIE
CIIOCOOHOCTH TenapHHa, BO3MOXKHBIE CIOCOOBI €ro KOOPAHHAIMA C HOHAMH
MmetaminoB.  llpexcrasnen  o03op  paGoT,  NOCBAINEHHBIX  M3YyYEHHIO
METAJNIOKOMILIEKCOB I'ellapHHa, C MOCASAYIOIINM UX aHATH30M.

Bo Bropoii rnaee uznoxenrl obmue cBefeHus o 9 naHTaHoMmax, o6 HX
(DU3MKO-XMMMYECKMX CBOMCTBAX M IIPMMEHEHMM B MenunuHe, JIa psna
JTAaHTAHOUIOB paccMOTpeHbI 0COOEHHOCTH KOMILIEKCO0Opa3oBaHus,
BBIDQXAIOLIUECS B TAaKWX fABIEHHAX, KaK JIAaHTAHOMIHOE CXKaTHe M TeTpaIHBIH
addexr.

B Tperbeii rmaBe coofuiaercs 06 WCIONB3yeMbIX PeaKTHBaX, ONMHCHIBAETCS
CHHTE3 KOMILIEKCHBIX COEIWHEHWW TremapuHa C HOHAMM JIAHTAHOMJIOB, JaHa
MH(MOPMAIIMA 0 MeTO[aX M3YYeHHs KOMIUIEKCOOOpasoBaHUS B DAacTBOPAX H
METONUKAX  M3yYeHHS (QU3MKO-XUMUYECKMX CBOMCTB M CTPOEHMS TBEP/IBIX
KOMILIEKCOB.



B yerBepTo# riiaBe npencTaBineHbl pe3yIbTaThl paboThl U UX 00CYXKIEHUE.
Ha ocHoBe mauubix pH-mMeTpraeckoro THTpoBanus cucteM Ln’ - H,O - Hep™ u ¢
IIOMOILBIO  METOJa MAaTeMaTH4YeCKOTO MOJIEJTHUPOBAaHUS OBUIH  COCTABIIEHBI
KOMITOHEHTHBIE MATpHIBl AN MCCIELyeMBIX CHCTEM W  OIpedelieHO0, YTO B
cucreme Hep”™ - H,O obpasyercs MOHOIIPOTOHUPOBAaHHAs KOMILUIEKCHas (popma
[HHep] > aBcucreme Ln** - H?O - Hep’- npoucxoxut dopmupoanue [HHep] >
u cpengHero xkomrutekca [LnHep]. [Tomyuensr TeopeTHdeckue KpUBBIE THTPOBAHUS
U OIlpeseNieHbl paBHOBECHEIE KOHILEHTpalUu YacTull B auanaszone pH ot 2.75 mo
4.75 W 3HayeHUs JOTapU(PMOB KOHCTAHT OOpa30BaHUSI KOMILIEKCOB. TBepible
KOMILUIEKChl remapuHa ¢ P30 wuneHTudUIMpOBaHBE METOJIOM CKaHUPYFOIIEH
DNICKTPOHHOH  MMKPOCKOIIMM,  BBIIIOJIHEH  TEPMHYECKHH u HK-
CIIEKTPOCKOIIMYIECKUN aHalu3bl BellecTB. BriOpaH MeTon KBAaHTOBOXHMHYECKOTO
MOJEIMPOBaHUSA U IIOJNYYEeHO [Ba THIOBBIX Habopa CTPYKTYyp HCCIELYyEMBIX
00pasIoB: CTIPYKTYpHl II€PBOIO THIIA BKIOYAIOT KOMILIEKCHBIE COEIHHEHHs
[Ln(H,0);Hep]n, Broporo tuna- [Ln (H,0),Hep]n.

B 3axiroueHuH IpHWBEIEHBI BBIBOJBI, COOTBETCTBYIOIIME IIPEACTABICHHBIM
pe3yibTaTaM M JanbHeHIIHe IIepCIeKTUBEI HCCIeOBaHHH.

ITo paboTe UMEIOTCS CIEAYIONIHE BOIPOCH ¥ 3aMEYaHHU:

1. IlpencraBnsercs, uTo He GBUTO HEOOXOJUMOCTH CTOJIb TIOJPOOHO OIMCHIBATE
00IIen3BECTHBIE CBONCTRA JIAHTAHOMOB (T1aBa 2).

2. TpeOyroT MOACHEHUS BEIBOMBI O KOJTUYECTBE MOJIEKYJI KPHCTAIIM3AIMOHHOM
1 KOOPJWHAEIMOHHOMU BOBI, ClleJaHHbIe HA OCHOBE JMAHHBIX TEPMHHYECKOTO
aHanmmsa. Kaxk ux ypanocs pazgenuts? KonudecTBeHHBIE TeMIIEpaTypHBIE
XapaKTEePUCTUKH IIPEICTABIECHEl C OYeHb BHICOKOM TOYHOCTEIO, HO, IO CYTH,
OTIIHYAIOTCSA He3HAUUTEIIBHO.

3. Hem oOBACHSETCS Takoe [elieHHe Ha TPYIIbl M3yd4aeMBIX KOMIUIEKCOB,
OOBIYHOE JIeNIeHHe-9TO LePUeBasi U UTTPHEBas FPYIIIbI?

4. HescHo, ¢ 4eM CBs3aHO yBelMYEHWE YHCIA KOOPIHHHUPOBAHHBIX JIHMTAHIOB
IIPH YMEHBIIEHHH PaJliyCOB HOHOB JIAHTAHOUIOB.

5. Kakum o6pa3oM pasHble 3HaYEHHS MAaKCHMyMOB 5K30TEPMHUYECKHX ITHKOB
CBs3aHbl C HM3MEHEHHEM BHYTPHUMOJIEKYISPHOM CTPYKTYPHI KOMILIEKCOB.
IlpencraBnennoe B pabore yTBepxkmeHue (c.61) HOCHT JOCTaTOYHO
JeKJIapaTHBHBIA XapakKTep.

6. Yem, kpome yOBIIH Macchl 00pasioB, JOKAa3aH COCTAB M IPEBPAIECHHS
HEOPTraHUYECKUX BEIIECTB IIPH TEMIIEpaTypax BhIlle 500°C?

7. K coxaneHuIo, TepMHUYECKHE XapaKTEPUCTHKH KOMILIEKCOB H3y4eHEI
TOJIBKO B OKHCJIUTENBHOH aTMochepe U He OTPaX)ArOT MPOIECCH TEPMOJIU3a
CaMHX COEIUHEHUH.

8. Ha c. 10, 46 ckazaHo, 4To HK-criexTprl 3amuckIBalMCh B auanaszone 450-
7500 CM'I, a BCe [IpUBEICHHBIE JJaHHbIe KacaroTes obnactu 450-4000 e

9. HeMm MOXHO OOBSCHUTH W TIOATBEPIUTE BBIBOALI O PA3HOM KOOPIMHALIMH B
ABYX TpyIIlax JIAHTAHOHIOB ¢ FeNapHHOM, a TaK)Ke YaCTHYHO KOBAJIEHTHOM
XapaKTepe KOOPIUHAIIMA MeXKIy KOMIUIeKcooOpa3oBaTelsIMH U IellapHHOM
(c.69)?



BhickasanHple — 3amMeuyaHWs HE ~ yYMQIAIOT  IIOJOXUTENBHOM  OLEHKH
BBIIIOJTHEHHONW pa0OTBI, a CKOpee CIy)XaT pPeKOMEHIAalUsaMM JUIs JalbHEeHIIHX
HCCIIEJOBaHUM.

ABropedepar M myONHKAIlMH OTPaKalOT OCHOBHOE COJNEPKAHHE U
pe3yJIbTaThl JUCCEPTAIUH.

Pabora MoxeT OBITH peKOMEHIOBaHA Ui HayYHBIX OpraHM3aluil U BYy30B,
3aHUMAIOIIUXCs pa3pabOTKON NPUMEHEHUS B MEUIIMHE KOMILIEKCHBIX COEIMHEHIIH
PEIKO3eMEINLHEIX SIEMEHTOB ¢ OHOJIMTaHIaMHU.

Paborta mpomma pocrarounyro ampobammio. Ilo TeMe HccepTaIUHM
omy0IMKOBaHO 17 medaTHBIX paboT: 5 crareld B xKypHanax, peKoMeH10BaHHEX BAK
PO u uHpeKcHpyeMbIX B MeXIyHApOAHBIX 6a3ax AaHHEIX, 10 TE3HCOB JOKIAIOB
BCEPOCCHUCKMX M MEXIyHapOAHBIX KOH(GEpeHIMH, a Takxke 2 IIaTeHTa Ha
nu300peTeHue.

Cuwraro, 4T0 HUCCepTanuoHHas paboTa COOTBETCTBYeT TpeboBaHMsIM 1i.9-14
«Ilono)keHHsI O TIOpSIIKE TPHCYKAEHHS Y4YEeHBIX CTeleHei» (B meicTByromie
pemakumu), yTBepxkaeHHOro IlocraHosinenwem IlpaBuTensctBa Poccuiickoi
®enepanuu 24 centadps 2013 roxa No 842, npembaBisgeMbIM K JUCCEPTAlUSIM Ha
COMCKAaHME YYEHOH CTeleHH KaHAWgaTa Hayk, a ee aBTop CkoOowH Muxaun
UropeBny 3aciyXKMBaeT IPUCYXAEHHS y4EeHON CTENeHH KaHAUAaTa XUMHYECKUX
HayK I10 crenyanbHocTy 1.4.4. Ousnyeckas XUMUS.

YepxacoBaTaresiHal puropresHa,
JAOKTOp XHMHUYECKHX HayK, IIpodeccop,

®I'bBOY BO «Kysbacckuit rocy1apcTBEHHBIi TEXHIIECKHUIT
yHUBEepCUTET UM. T.D.I"'opHaueBay,

aupekTop MHCTUTYTa XUMHYECKHX

¥ He()Tera3oBbIX TEXHOIOIHIL.

650000, r.Kemepogo, yi. Becennsis, 28
e-mail; ctg. htnv@kuzstu.ru
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