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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTuyHHUX pyOpHK: 31.15.37

Tema gucepranii:
1. KucioTHicTb i conbpBaTalist B OPraHi3oBaHUX po3uMHax: AudepeHliionoya [1is HAHOYACTUHOK V JIOpiIbHUX
IYCIIepCigax

2. Acidity and solvation in organized solutions: differentiating action of nanoparticles in lyophilic dispersions

Pedepar:

1. O6'eKT mOCIiIKEHHS: IPOTOJIITUYH] pPiBHOBAry iHAMKaTOPHUX 6aPBHUKIB SIK Y Pi3HUX BUJAX OpraHi30BaHUX
CEpeNoBUIL, TaK i B iICTUHHMX pPO34YMHAaX. MeTa JOC/IIKEHHS: PO3IUPUTH YABJIEHHS NIPO KUCJIOTHO-OCHOBHI
IIPOLIECH, COJIbBATALLIO /3B'SI3yBaHHS OPraHiYHMX KMCJIOT Ha MPUKIIAJli BEJIMKOI PN MOJIEKYJISIPHUX 30HIiB -
iHIMKaTOpHMX OAPBHUKIB - SIK Y ICTUHHUX PO34YMHAX, TaK i y pi3HUX BUAX OPraHi3oBaHUX cepeNoBulll. BussuTtu i
OXapaKTepU3yBaTH OCOOJIMBOCTI BIIJIMBY Pi3HOMaHITHUX HAHOPO3MIPHUX CUCTEM Ha XiMiUHY piBHOBAary peareHris.
Po3BuHYTH HOBI MigX0Ay 0 LiNE€CIIPAMOBAHOI 3MiHU NTapaMEeTPiB iIOHHUX PIBHOBAT i CIIEKTPaIbHUX XapaKTePUCTUK
IHOVKATOPiB, BUKOPMCTOBYIOUM Pi3Hi HAHOArperary, a TaKOXK I10Ka3aTH MO>KJIMBOCTI IPUKJIAIHOTO BUKOPUCTaHHS
MiLessipHUX po3uuHiB I[TAP i1 iHmux BuaiB giodinbHUX cucTeM. MeTony OOCIiIpKEHHS Ta anlaparypa:
CIIEKTPOCKOIIIS; TIOTEHLiOMETPisl; TPAHCMICIIIHA €JIEKTPOHHA MIKPOCKOIIiS; METOJ, AMHAMIYHOTO CBITJIOPO3CilOBaHHS,;
LIMKJIiYHa BOJIbTAMIIEPOMETPIsl; pEeHTreHiBCbKa Audpaxiis. TeopeTuyHi i IpakTU4Hi pe3yabTaTi: AUCIEProBaHa

HAHOCKOIIiYHA BOZa BCEpeMHI 0O6epHEHNX MIKpOEMYJIbCill Ma€e BiTMIHHY Bifi "3BU4YaiiHOI" BOIY MIKPOIIOJISIPHICTb i



KUCJIOTHICTb ¥ IPOSBJISIE CUJIBHY IU(epPeHLio0Yy [il0 o0 Arconialii peareHTiB. [lokazaHa MOXKJIUBICTb IIepeoiry
peakuii xosiHecTepa3Horo rifgposizy (GpyoporeHHUX CyOCTPaTiB y MilleIsIpHOMY PO3UKHi IBiTEPiOHHOI
cynbdoberainosoi [TAP. OnepykaHi cTabisnbHi ylIbTPAaTOHKI NOMNIPOBaHi iHAMKATOPHMMY 6apBHUKAMU I10JliIMEPHI
1iBKY JleHrmiopa-biomKeT MoXKyTh 6araTopa3oBO BUKOPUCTOBYBaTUCS K pH-ceHcopu. CuHTe30BaHi
BIIOPSJIKOBaHi ME30MOPUCTI MaTePiaii OPraHOKPEMHE3EMY 3 Pi3HMM CTyIeHEM riipodO6HOCTI i peryIboBaHUMU
XiMIYHMMU, MEXaHIYHUMU, ONITUYHUMU U eJIeKTPUYHUMU BJIACTUBOCTSIMU MOXKYTb OYTU 3aCTOCOBAHI B €J1€KTPOXiMii,
xpomarorpadii Ta karanisi. HoBusHa: Bci BUBU€HI HAHOCHCTEMU CUJIBHO JU(EPEHLIIIOI0Th KUCIOTHY JUCOLaliio
iHguKaTopiB. BusiBieHO HOBUI TUI TayToMepii fiaHioHa 2,4,5,7-TeTpaHiTpodayopecueiny y IMCO iy 90% BonHOMY
alleTOHi, a TaKOX Y MillesisipHOMY po3unHi KaTioHHOi [TAP. Yriepuie BcTaHOBIEHO, 110 6/113bKO 10% MOHOAHIOHIB
diyopecleiny B allpOTOHHUX AUINOJISIPHUX PO3YMHHUKAX IIepebyBae y BUIJIL] (peHOsITHOTO TayToMepa. s
OLIiHKM 3HA4Y€Hb €JIEKTPOCTATUYHOrO NOTEHIialy 3apsIpKEHUX IIOBEPXOHb HAHOATPETaTiB iHIUKATOPHUM METOLIOM
3alPOIIOHOBAHO BUKOPMCTOBYBATH "ysIBHI" KOHCTAHTU OUCOLiALil iIHAMKATOPIB y Millesiax LBITEPIOHHOI
cynbdobeTtainoBoi [TAP, a TakoX y KaTiOHHUX Millesiax/MiKpoeMyJIbCisx [IPY MaKCUMaJIbHOMY €KpaHyBaHHi
IIOBEPXHEBOTO 3apsiy SK MOJIeJli 3HaY€HHSI I0Ka3HMKA "BHYTPIlIHbOI" KOHCTAHTH, OCOOJINBO NIEPCIIEKTUBHYM €
BUKOPUCTAHHS 3HaY€Hb KOHCTAHT Agucouiaii rinpodo6Horo 6apsHuka N,N /-niokrageuunpogaminy. CTymiHb
VIPOBaKEHHS: pe3yJIbTaTy AUcepTaliii BIPOBaIpKeHO Ha XiMiuHOMY (pakysibTeTi XapKiBCbKOro HalliOHaJIbHOTO
yHiBepcuTeTy imeHi B.H. Kapasina y siekuiiiHux crnenjianibHuX Kypcax Ta 1abopaTopHoMy npakTukymi. Cdepa

BMKOPHMCTaHHS: (Pi3M4HA Ta KOJIOigHA XiMisl.

2. Investigated objects: the protolytic equilibria of indicator dyes in both various types of organized media and true
solutions. Purpose: to expand the conception about acid-base processes, solvation/binding of organic acids
concerning the big group of molecular probes - indicator dyes - in both true solutions and various types of
organized media. To find and to characterize the peculiarities of an influence of different nanosized systems on
chemical equilibrium of reagents. To develop new approaches to purposeful change of parameters of ionic
equilibria and spectral characteristics of indicators using various nanoaggregates and show the possibilities of an
applied use of micellar surfactant solutions and different types of lyophilic systems. Methods and apparatus:
spectroscopy; potentiometry; transmission electron microscopy; dynamic light scattering; cyclic voltammetry; X-
ray diffraction. Theoretical and applied results: dispersed nanoscopic water inside reversed microemulsions differs
from "usual" water by micropolarity and acidity and has differentiating action on reagents dissociation. The
possibility of reaction of choline esterase's hydrolysis of fluorescent substrates was shown in micellar solution of
zwitterionic sulfobetaine surfactant. The obtained stable polymeric ultrathin Langmuir-Blodgett films with
indicator dyes can be used as pH-sensors many times. The synthesized ordered mesoporous organosilica materials
with various hydrophobicity and adjusted chemical, mechanical, optical and electrical properties can be applied in
electrochemistry, chromatography and catalysis. Novelty: all investigated nanosystems have strong differentiating
action on dissociation of indicators. New type of tautomerism of 2,4,5,7-tetranitrofluorescein dianion in DMSO,
90% acetone and micellar solution of cationic surfactant. First it was found that about 10% of fluorescein
monoanions in aprotonic dipolar solvents exist as phenolate tautomer. It was proposed to use apparent constants
of indicators in micelles of zwitterionic sulfobetaine surfactant and in cationic micelles /microemulsions at strong
shielding of surface charge as model of intrinsic constant of indicator for estimation of electrostatic potential
values of charged surfaces of nanoaggregates by indicator method, the use of dissociation constants of
hydrophobic dye N,N/-dioctadecylrhodamine is especially perspective. Field of the practical application: the
results of dissertation are embedded in chemical faculty of V.N. Karazin Kharkov National University for special
courses of lectures and laboratory exercises. Implementation degree: physical and colloid chemistry.
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PeuenseHTu
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roJIOBH pagu

BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

rOJIOBYIOYOrO Ha 3acigaHHi

OpunoB Banepint IMUTpoBrY

Opnos Banepiit IMutposud
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