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Pedepar:

1. Incepraniiiny po60Ty IPUCBSIYEHO AOCIIIPKEHHIO PeakKLiil yTBOPEHHSI crieln(piyHUX i0HO-aCOLIaTUBHUX
KOMILIEKCIB (IA) Mixk opra"iyHMMY 6apBHUKaMU Ta IPOTUIOHAMU Pi3HOI MIPUPOAY, BUKOPUCTAHHIO iX B XIMIYHOMY
anaumisi. [lucepranifina po60Ta BIiepIle Ja€ TEOPETUYHI Ta eKCIIePUMEHTAJIbHI TTOSICHEHHS! aHANIITUYHUX €(EKTiB, SIKi
CIIOCTEPIraloThCs IIPY YTBOPEHHI Takux [A B paMKax €KCUTOHHOI T€OPii 3 BUKOPUCTAHHSM SIBUILA arperatii.

INTokasaHi ym0BM yTBOpeHHS crienu@iyHux [A, npyuHIunu BUO0OPY 6apBHUKA i aHaNiTHYHOI popmu. JlocimKeHi



peaxiiii BUKOPUCTaHO IIpU PO3pOOLi IPOCTUX, EKCIIPECHUX, BUCOKOUYYTIMBYUX i CEJIEKTUBHUX PEaKIili BUBHAYEHHS
PSLy HEOPTraHiuYHUX Ta OPraHiYHUX PEYOBUH. Y MEPUIOMY PO3[Iijli pO3TJISIHYTI BilOMOCTI IOJI0 TUX PeaKIii
YTBOPEHHSI iOHHUX acoLiaTiB, sIKi iIMOBIpHO HajleXXaTb [0 TOrO THUILY, L0 PO3IJIaeThCsl B aHil poOoTi i
CYIIPOBOJXY€ETbCS XapaKTEPHUMU aHAJIITUYHUMU epeKTaMu. OOroBOPIOIOThCS IPUYMHH, 5IKi BUKJIMKAIOTh 3MiHU Y
CIIEKTpax IOIJIMHAHHA Ta BUIIPOMIHIOBAaHHS DU YTBOPEHHI [A, B TOMY YKCIIi Lie BIUIMB YTBOPEHHA IA Ha
IIPOTOJIITUYHI PiBHOBAru, yrBOPeHHs KOMILJIEKCIB 3 IEpEeHOCOM 3apsify Ta rifpodobHi B3aeMoii, B TOMYy YMCIIi
npoliecu arperaliii ioHiB 6apBHuUKa. [laHa 3arajibHa XapakTepucTuka (eHOMEHY arperalii, aHi 10JI05KeHHs
€KCUTOHHOI Teopii. Y ApyroMy po3isi HaBeeHi BiJlOMOCTi 111010 BUKOPUCTaHUX OPTaHiYHUX OapBHUKIB Ta
peareHTiB, IPUJIaAiB Ta 06JIaiHaHHS, METOY KBAHTOBO-XiMIYHUX PO3PaxXyHKiB. Y TPETbOMY pO37ijii HaBeeHi
Pe3yJbTaTU JOCTiIKEeHHS yTBOPeHHs crienudiyHux [A Mix ogunHuMmu KoMiiekcamu 6icmyTy(I1D), kagmiro(Il) Ta
Mepkypito(Il) 3 mosiMeTMHOBUMHU, POAAMIHOBUMU Ta TPUPEHIIMETAHOBUMY 6apBHUKaMU. Po3pobJieHi mpocTi,
€KCIIPECHI, BUCOKOYYTJIMBI Ta CEJIEKTUBHI CIIEKTPOPOTOMETPUYHI Ta IPOTOYHO-IHXEKLi/HI METOOVKY BU3HAYEHHS
6icmyTy(Ill), kagmiro(I) Ta mepkypito(Il) 3 BUKOpUCTaHHIM iX HOIUIHUX KOMILJIEKCIB 3 aCTpadIOKCHHOM Ta
pozamiHOBUME 6apBHUKaMU. Brieplie 1okasaHo, 10 He TifIbKY HOoAUAHI KoMIiekcu MepKypito(Il), a it mepkypito(])
37aTHi 10 YTBOpeHHs creuudiyaux [A 3 kKaTioHHMMU 6apBHUKaMU. 3HAUAEHO, 1O 1711 KOPEKTHOTO KBAaHTOBO-
XiMIYHOTO MOJIEJIIOBAHHS CIIEKTPY I10JIIMETUHOBOrO 6apBHUKA acTpadIOKCHHA € HEOOXITHUM PO3PaXyHOK METOZOM
TD-DFT KosuBasbHO pO3[isIeHOr0 CIEKTpy 3a npuHuunoM @panka-KoHnoHa. 3HaiineHuil HOBUM IpUioM
BUAMIPIOBaHHS CUTHAJy BUMIPIOBAHHS CUTHAJIy PO3CiSIHOTO CBITJIa, AKUM IOJIATa€e Y BUMIPIOBAHHI B PEXKUMI
JIIOMiHecLeHILii (a2 He CHHXPOHHOTO CKaHyBaHHS1) IpY 30y IKEHHI JOBKMHOIO XBUJI, sIKa 3HAXOJUTbCS B 06J1aCTi, 1je
He 30YIPKyeTbCsl JIIOMiHecleH1lis 6apBHUKA. Meska Bu3HaueHHs 1yis 6icmyTy(Ill) cknana 1 Mkr/n (5x10-9 M).
YeTBepTHUil po3Ais NpeacTasise coOO0I0 IIPOOBXKEHHS paHillle BUKOHAHUX NTOCiIKeHb B3aeMOIii MOJib6IeHOBUX
reteponosianioHiB pocdopy(V) Ta cumninito(IV) 3 kaTioHHNMHU 6apBHUKamu. Lli peakuii Brepiue iHTeprpeToBaHO B
pPaMKax eKCUTOHHOI Teopii. [TokazaHo, 1o 6yb SKUH NpefCcTaBHUK KaTIOHHUX 6apBHUKIB 3MATHUIN [0 YTBOPEHHS
crienudiynux IA. leTanbHO BUBYEHO 3aBa’KAOUUI BIIUB, B TOMY YUCJIi, B3BAEMHUI BIVIUB Pocdarty Ta CUIIKaTy, 110
0yJI10 IOKJIa[IEHO B OCHOBY METOJIMK OJHOYACHOIO CIIEKTPO(POTOMETPUYHOTO Ta MOCJIiJOBHOTO iHXEKLiMHOTrO
BU3HA4YEHHS LIUX PEYOBUH. B I'aTOMY pO37ii npefcTaBieHi pe3yibTaTi JOCIiI)KEHHS HOBUX aHAJIITUYHUX CUCTEM,
Ile peaklis arperauii 6apBHUKIB Bifiirpae BupilanabHy posb. OpraHiuHi crioyyku, siki Mictats aTom HiTporeny,
3aTHUI IPOTOHYBATHUCS, B IEBHUX YMOBAX YTBOPIOIOTh MaJIOPO34MHHI iOHH] acoujaTi 3 6apBHUKaMU
(dyryopecneiHoBOro psify. SIK IpuKiaf TaKUX Peaklill BUBUEHO B3a€EMO/II0 APOTABEPiHy, SIKUI MiCTUTb BTOPUHHY
aMmi”orpymnmny i eputpo3suny. [lokazaHo, B TOMY YMCJI i pO3paxyHKOBUMHU METOMIAMH, IO B PE3YyJIbTATi peaKiiii
BiZIOYBalOTHCS TUIIOBI 3MiHU Yy ClieKTpax NoriauHaHH4. [llocTril po3fin MicTUTh po3po06sieHi METOMKY aHai3y psLy
peasnbHUX 00eKTiB. Peakiist yrBopeHHs IA TeTpaiiofobicMyTaTy 3 acTpadpIOKCMHOM 0yJla BUKOPUCTAHA IJ1s1 aHali3y
JIiKapChbKUX MPenapariB Ta CIJIaBiB. AHAJIOriYHa peakuis HoauaHoro KoMiiekcy kaamiio(Il) 3 actpadiokcuHOM
3aCTOCOBaHa Ipy po3po0lii METOMK MOro BUBHAUEHHS Y MIaXTHUX BOJIaxX Ta CIJIaBaX. BUCOKOUYT/INBI i ceseKTHBHI
METOJIMKM OJJHOYACHOTO BU3Ha4YeHHS opTododcdary Ta cuiikaty 6y BUKOPUCTaHI [J1 aHaJli3y cTajei,
BMCOKOYMCTHUX PEAKTHUBIB, IPUPOLHUX BOJ. [IpaBUIbHICTh METOIMK BU3HAYEHHS APOTABEPUHY Ta MebeBEepUHY Oysa

ITOKa3aHa [IpY aHasi3i pAany JiKapChKux Mpenaparis.

2. The thesis is devoted to the study of the reactions of the formation of specific ion-associative complexes (IA)
between organic dyes and counterions of various natures, as well as their use in chemical analysis. For the first
time, the dissertation provides theoretical and experimental explanations of the analytical effects observed during
the formation of such IAs within the framework of the exciton theory using the aggregation phenomenon. The
conditions for the formation of specific IAs, the principles of the choice of dye, and the analytical form are shown.
The investigated reactions were used in the development of simple, express, highly sensitive, and selective
reactions for the determination of a number of inorganic and organic substances. In the first chapter, information
on those reactions of the formation of ionic associates, which presumably belong to the type considered in this
work and are accompanied by characteristic analytical effects, is considered. The reasons that cause changes in
the absorption and emission spectra during the formation of 1A are discussed, including the influence of 1A
formation on protolytic equilibria, the formation of charge transfer complexes, and hydrophobic interactions,



including the processes of aggregation of dye ions. The general characteristics of the aggregation phenomenon are
given, as well as the fundamentals of the exciton theory. The second chapter contains information on the used
organic dyes and reagents, devices and equipment, and methods of quantum chemical calculations. The third
chapter presents the results of the study of the formation of specific IAs between iodide complexes of bismuth(III),
cadmium(II), and mercury(Il) with polymethine, rhodamine, and triphenylmethane dyes. Simple, rapid, highly
sensitive, and selective spectrophotometric and flow-injection methods for the determination of bismuth(III),
cadmium(II), and mercury(Il) using their iodide complexes with Astra Phloxine and rhodamine dyes have been
developed. It was found that for the correct quantum-chemical modeling of the spectrum of the polymethine dye
Astra Phloxine, it is necessary to calculate by the TD-DFT method the vibrationally resolved spectrum using the
Frank-Condon principle. A new method of measuring the signal of the scattered light signal was found, which
consists in measuring in the luminescence mode (rather than synchronous scanning) when excited by a
wavelength that is in the region where the luminescence of the dye is not excited. The detection limit for Bi(III)
was 1 pug L-1(5x10-9 M). The fourth chapter is a continuation of previously performed studies of the interaction of
molybdenum heteropoly anions of phosphorus(V) and silicon(IV) with cationic dyes. These reactions were first
interpreted within the framework of the exciton theory. It is shown that any representative of cationic dyes is
capable of forming specific IAs. The interfering influence, including the mutual influence of phosphate and silicate,
was studied in detail, which was the basis of the methods of simultaneous spectrophotometric and sequential
injection determination of these substances. The fifth chapter presents the results of the research for new
analytical systems, where the dye aggregation reaction plays a decisive role. Organic compounds that contain a
nitrogen atom capable of protonation under certain conditions form poorly soluble ionic associates with dyes of
the fluorescein series. As an example of such reactions, the interaction of drotaverine, which contains a secondary
amino group and erythrosine, was studied. It is shown, including by calculation methods that typical changes in
the absorption spectra occur as a result of the reaction. The sixth chapter contains developed methods of analysis
of several real objects. The reaction of the formation of IA between tetraiodobismuthate and Astra Phloxine was
used for the analysis of drugs and alloys. A similar reaction of the iodide complex of cadmium(ll) with Astra
Phloxine was used in the development of methods for its determination in mine waters and alloys. Highly sensitive
and selective methods for the simultaneous determination of orthophosphate and silicate were used for the
analysis of steels, high-purity reagents, and natural waters. The accuracy of the methods for determining

drotaverine and mebeverine was shown in the analysis of a number of medicinal products.
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BiiacHe IIpisBuie Im'sa Ilo-6aTbKOBI INasmbyrkoB Bitaniit OnekcangpoBuy

TOJIOBYIOYOrO Ha 3acCimaHHi

BiamoBigaibHUH 32 MiZITOTOBKY Yepuspcpka AHHa FOpiiBHa

00JIiIKOBHX JOKYMEHTIB

PeecTpartop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiJIIOBiZaJIbHUM 3a peE:CTpaI.lilO HayKOBO'l' Opuenko TersiHa AHaTOJIiBHA

OisiILHOCTI




