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for reaching optimal parameters of immunoassays are formulated. The studies were carried out to optimize various
parameters of reagents applying onto nitrocellulose membrane, including operating speed and leading of reagents,
pH of buffers used for immobilization of proteins, concentrations of salts and detergents introduced into the working
buffer for the application, the protein concentration of the applied reagents. Experimental curves were obtained on the
example of immunochromatographic test system for the determination of bacterial antigen, lipopolysaccharide (LPS)
of Brucella abortus. The given recommendations have common character and may be used for optimization of test-
systems for the detection of wide row of antigens.
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Pa3paboTaHbl METOIBI CHHTE3a M IOJIyYeH PsiJ] HOBBIX IIOJIMMEPHBIX XEMOCCHCOPHBIX CHCTEM Ha OCHOBE ITOJH(4-
BUHWINUPHUINHA) U €ro comonumepa ¢ mnoau(OyrunMerakpuiaroM). Moaudukanus UCXOTHBIX HOJIMMEPOB IPOBO-
JIUJIAch IIyTE€M BBEJICHUS B €r0 CTPYKTYpPy (parMeHTOB, COJEPIKAIINX PELENTOPHBIC U CUTHAJIbHBIC IEHTPHI. [1poBe-
JICHHBIC CIIEKTPAJIbHBIC MCCIICJOBAHUS MOJYYEHHBIX MMOJIUMEPHBIX CEHCOPOB MO3BOJIMIN YCTAHOBHUTH UX CTPYKTYDY,
OIIPE/ICIINTh OCHOBHBIC XapAaKTEPUCTUKH M OLCHUTH IPOSIBIIEMbIe MU HOHAKTHBHBIC CBOIcTBA. CHHTE3MPOBAaHHBIC
coeliMHeHns o0nanatoT cnaboii duyopecueHIyell B pacTBOpax M MpPOSBIAIOT BBICOKYIO XEMOCEHCOPHYIO aKTHBHOCTD
110 OTHOIICHMIO K aHWOHAM. B3ammonelictBue ¢ anmonamu F- m AcO- mpHBOIUT K PE3KOMY YBEIHUYECHHIO MHTCH-
cuBHoctH (QuyopecueHuuu. Haubonee >phekTHBHBIME M CENEKTUBHBIMU ()NIyOPOIC€HHBIMH CHCTEMaMH Ul OIIpe-
JeneHus (GTopuI-aHHOHOB OKa3bIBAIOTCS XeMOCEHCOPHI, ITOJMyYeHHBIC 3a cYeT Moaudukanuu comonumepa monu(4-
BUHWINUPUINHA) ¢ oiau(OyTuimeTakpuiaaroM). OJHOBPEMEHHO C 3TUM COCIMHEHHS Ha OCHOBE JTaHHOTO COMOIUMEPa
SIBISIOTCS () (EKTUBHBIMHE XPOMOT€HHBIMHU XeMOCEHCOpaMH JUIsl IeTeKTUpoBaHus noHOB F- 1 CN-.
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Series of novel polymeric chemosensor systems based on poly(4-vinyl)pyridine and its copolymer with
poly(buthylmethacrilate) were synthesized. Initial polymers were modified by introduction in their framework
of fragments containing receptor and signaling centers. Structure, main characteristics and ionochromic properties
were investigated by spectral methods. Synthesized compounds reveal weak fluorescence and intense chemosensor
activity towards anions. Interaction with F- and AcO- leads to strong increase of fluorescence intensity. Chemosensors
synthesized by modification of poly(4-vinyl)pyridine - poly(buthylmethacrilate) copolymer are the most effective
and selective fluorogenic systems for fluoride anions detection. These compounds at the same time display effective
chromogenic activity for F- and CN-recognition.
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C nenbro onucanus KoIedaTeIbHOH CTPYKTYPBI M XapaKTepHCTHK HOHM3AIMN XeJIaTHOro KoMIulekca stantana (111)
La(NO3)3(TM®A)3 (TM®A — rekcametuiipochoTpramuI) KBAHTOBO-XHMHUUECKHM METO/IOM B PaMKax TEOPHUH (yHK-
IMOHAJIA IUIOTHOCTH M3y4EHBI €ro TeoMeTpHyecKasi CTPYKTypa 1 2JIEKTPOHHOE CTPOCHUE B OCHOBHOM M MOHH3HPOBAH-
HOM COCTOsHMSX. B BakyymHOM npubnmkeHun meronoM DFT ¢ rubpuaHbiM 00MEHHO-KOPPEIISIIHOHHBIM (DYHKIMOHA-
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nom PBEOQ, IlItyTraprckum rnceBnonotenimaiom u 6asucom ECP46MWB (La) paccunrana kosebaTenbHas CTpyKTypa
JTAHHOTO KOMILIEKCa, TaHA HHTEPIPETAINs 0COOCHHOCTEH ero IKCIIePUMEHTAIBHBIX KOJIEOATEIFHOTO U PEHTTEHOBCKO-
10 (hOTO3NEKTPOHHOTO CIIEKTPOB. [10 pe3ynpTaraMm MOACIUPOBAHHUS C/ICTaHbI BBIBOJIBI O HAHOOIEE BEPOSITHBIX IICHTPAX
HMOHU3AIMN JaHHOH MOJIEKYIISIpHOU cucTeMbl. OnpeeNeHo BIUsSHIE H3MEHEHHSI TeOMETPHUU KOMILIEKCa Ha ero Koieba-
TENbHYIO CTPYKTYpY. ClIeanbl MPEMoI0KEHHsI O B3aUMOCBSI3H MEKY IEKTPOHHBIMHU XapaKTECPUCTUKAMHE JINTAHIOB,
OCHOBHBIMHU MOJIaMH KOJIeOaHUiA 1 HOHU3AIKEH JAHHOTO XeNaTHOTo coeauHenust tantana (I11).
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In order to explain the vibrational structure and characteristics of ionization of the chelate lanthanum (III)
complex La(NO3)3(HMPA)3 (HMPA - hexamethylphosphotriamide), its structural parameters and electronic
structure in the ground and ionized states was studied by the quantum chemical method within the density functional
theory. The vibrational structure of this complex was calculated by the DFT method with the hybrid exchange-
correlation functional PBEO, Stuttgart pseudopotential and basis ECP46MWB (La) in the vacuum approximation.
Features of its experimental vibrational and XPS spectra were specified. According to the performed simulations, the
conclusions were done about the most likely centers of ionization of this molecular system. An effect of the geometry
change on the compound vibrational structure was revealed. Assumptions were suggested about the relationship
between the ligand electronic parameters, the main vibrational modes and ionization of this chelate lanthanum (I1I)
compound.
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C nernbio onucaHust 0COOCHHOCTEH BO30YK/ICHHBIX CHHIJICTHBIX ¥ TPHIUIETHBIX JIEKTPOHHBIX COCTOSHHI U 00b-
SICHEHUsI MeXaHM3Ma JtoMuHecIieHn kominiekca sanrana (11I) La(NO3)3(IT'M®A)3 (F'M®A — rexcameruidocdo-
TpUaMUJ) KBAHTOBO-XUMHYECKHMHU METOJAMHU H3y4YEHBI €ro 3JIEKTPOHHOE CTPOEHHE B OCHOBHOM U BO30YXJIEHHBIX
cocTosHHUAX. B BakyymHOM mpubmmkennu Meropamu ¢yHkiuonana miotHoctd DFT u TDDFT ¢ rubpuaasiM 00-
MEHHO-KoppessuoHHbM ¢yHkunoHaaom PBEOQ, Illtytraprckum ncesnonoteHuuanom u 6asucom ECP-MWB cmo-
JIeTTMPOBAHBI CTPYKTYpa U CIIEKTPaJIbHbIE CBOMCTBA JAHHOTO KOMIDIEKCA, JaHa HHTEpPIpeTanns 0COOEHHOCTEH IKcIe-
PUMEHTAIIBHBIX MIEKTPOHHBIX CIIEKTPOB MOIIOIIEHUS U JTIOMUHECHEHIUN. J{7Is BBIABIEHUS BIUSHUS MEXaHUYECKOTO
BO3JCHCTBUS IIPOBEJICHO MOJEIBbHOE cMelleHne cioeB Moiekyn B kimacrepe (La(NO3)3IM®A3)4, nana onenka s¢-
(ekTa IUCIOKAlK Ha JIEKTPOHHOE CTPOCHHE MOJICKYISAPHOW cucTeMbl. [1o pesynabTaTamM MOAENIMPOBAHUS ClETaHbI
BEIBOZIBI O MEXaHU3MeE JIFOMUHECIIEHIINH, 00CYKIeHa BOZMOXKHOCTh YIIPABIICHHUS TIOMIHECIIEHIUEH B HAHOCTPYKTYpH-
POBAaHHBIX MaTepHanax.
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In order to explain features of the excited singlet and triplet electronic states and the luminescence mechanism
of the lanthanum (IIT) complex La(NO3)3(HMPA)3 (HMPA - hexamethylphosphortriamide), the electronic structure
of the complex in the ground and excited states was studied by quantum chemical methods. The structure and spectral
properties of the complex were simulated by the density functional methods DFT and TDDFT with hybrid exchange-
correlation functional PBEO, and the Stuttgart pseudopotential and basis ECP-MWB in the vacuum approximation. The
explanation was done of features of the experimental electronic absorption and luminescence spectra. To determine an
effect of mechanical stress, the simulated shift of the molecular layers was performed in the (La(NO3)3(HMPA)3)4
cluster. The estimation was given for the effect of dislocation on electronic structure of the molecular system. According
to the simulations, the conclusions were done on the mechanism of luminescence, possibility of the luminescence
control in nanostructured materials was discussed.
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