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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

dyHIaMeHTabHI 3aCaiu KePyBaHHS (Pi3MKO-XiMIYHUMU Ta eKCITyaTaliliHUMHU BJIACTUBOCTSMU MiKpO- Ta

HAHOCTPYKTYP: TEOPETNYIHE IIPOTHO3YBAHHSA Td €KCIIEPDUMEHTAJIbHE BUBYECHH.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Fundamentals of governing physic-chemical and operational properties of micro- and nanostructures: theoretical
prognostication and experimental study.

Pedepar yKpaiHCBKOIO:

Merta po6otu. ONTHMI3yBaTH METOM, CUHTE3y €CTePiB HiTpoQyopeclieiHiB, BUBUMTH iX CIIEKTPU IOIJINHAHHS Ta
KHUCJIOTHO-OCHOBHI BJIACTUBOCTI B OPraHiYHUX Ta MiLleJIIpHUX po3urHax. OXapakTepu3yBaT OCHOBHI KOJIOiIHI
BJIACTUBOCTI CyCIIeH3il1 Ta 30J1iB HAHOBYTJIELIEBUX CTPYKTYP, & caMe, (PyJlepeHiB Ta ONHOCTIHHUX BYIJIE€L€BUX
HaHOTPYOOK. PO3pobuTy eeKTpoXiMiuHi ceHCcopH JJ1sl BOJIbTAMIIEDOMETPUYHOIO BUBHAYEHHS €CTPOTe€HHUX
CTEpOiAHUX TOPMOHIB. JIOCIiANTY 3aKOHOMIPHOCTI Ta BiIMiHHI prcu QYHKLIOHYBaHHS IMHAMIYHUX HAHECEHUX
HAHOKAaTaJIi3aToOPiB i3 CaMOOPraHi30BaHOI0 KOHQIrypalieio KaTaJliTHYHUX LIEHTPIB y pasi ix BUNIaIKOBOTrO
postauryBaHHs1. [To6ynyBatu mopeni QSAR ns onucy pKa mupoKoro Kjiacy OpraHiuyHUX CIoJiyK. Po3poouTu
KOMILJIEKC KOMII'IOTEPHUX ITPOrpaMm [1jis noOyoBy Kiaacu@ikauiiHux QyHKIiNH akTUBHOCTI Ha OCHOBI L1-
perysspusauii. OnTuMizalis yMOB CTBOPEHHS Ta €KCILIyaTallii COHSIYHUX €JIEMEHTIB, CEHCUO1/II30BaHUX
OpraHiYHMMU GAPBHUKAMU, IPOTHO3YBaHHS (i3UKO-XiMIYHUX BIACTUBOCTEN riOpUIHUX OPraHO-HEOPTraHiuHMX
HaHoMmaTepiasniB. Metoau. CriekTpodOoTOMETPisl, TMHaMIiYHEe PO3CiIOBaHHS CBITJ/Ia, BOJIbTAMIIEPOMETPisl, KIHETUIHUI
meTog, Monte Kapiso, meTos Bunankosux Mmo3aik, QSAR, MeToiu KBaHTOBOI XiMii, OTOIHIyKOBaHe [1epeHeCceHHs
€JIEKTPOHY i3 6apBHUKA IO HAMIBIIPOBiJHUKA Y PO3UMHAX, BIUIMB CEPEOBUILA HAa KOH(OPMALIIiHY JUHAMIKY B
cucremi 6apBHUK-TiO2, €JIEKTPOHHI CIEKTPU MOTJIMHAHHS OPraHiYHUX GAPBHUKIB, XeMOMETPUYHI MOZEi
“CTPYKTypa-aKTHUBHICTb", KJIJACUYHE MOJIeKyJIsipHO-AuHamiuHe (M]]) MoziesloBaHHS1, KBAHTOBO-XiMi4Hi PO3paxyHKH,
metogu QSAR. OnepikaHi pe3ysibTaT i HOBU3HA. PO3p006sieHO e(peKTUBHUI METO, CUHTE3y HU3KU
(dryopecueiHOBUX CIOJIYK Ta ifeHTU(IKOBAHO NPOAYKTH [TOGIYHMX peakliil. [HTeprpeTOBaHO XapaKTep
IIPOTOJIITUYHOI piBHOBAru HiTpodJyopecLeiniB y HOBOMY po3po6jieHOMY HaMU 6iHApHOMY PO3YMHHUKY
«aueTtoHiTpui + 4 mac % JIMCO». Ha ocHOBI faHux IIpo ysBHI KOHCTaHTHU Aucouianii 22 ¢pyyopecueiHoBux
0apBHUKIB B Mil|€JIIPHUX PO3YMHAX 3alIPONIOHOBAHO KJIacU(IKaLilo UX CIOJIYK 32 XapaKTepOM TaBTOMEDIi aHiOHiB

Ta MOCiJOBHICTIO Aucouialii pyHKUioHanpHUX rpyn. Ha npukinazi ¢

Pedepar aHI1iliChKOIO:

Aim of the work - To optimize the method of synthesis of nitrofluorescein esters, to study their absorption
spectra and acid-base properties in organic and micellar solutions. Describe the main colloidal properties of
suspensions and sols of nanocarbon structures, namely, fullerenes and single-walled carbon nanotubes. Develop
electrochemical sensors for voltammetric determination of estrogenic steroid hormones. Investigate the
regularities and distinctive features of the functioning of dynamic deposited nanocatalysts with self-organized
configuration of catalytic centers in the case of their random location. Build QSAR models to describe pKa of a
wide class of organic compounds. Develop a set of computer programs for constructing classification functions of
activity based on L1- 5 regularization. Optimization of conditions for the creation and operation of solar cells
sensitized to organic dyes, forecasting the physical and chemical properties of hybrid organo-inorganic
nanomaterials. Methods - spectrophotometry, NMR spectroscopy, dynamic light scattering, L 1 -regularization,
coupled clusters theory; kinetic Monte Carlo method; classical molecular-dynamic (MD) simulation; non-empirical
(ab initio) MD modeling and quantum-chemical calculations; methods of spectrophotometry in the UV region and
IR region of the spectrum, liquid chromatography. Photoinduced electron transfer from dye to semiconductor in
solutions, influence of medium on conformational dynamics in dye-TiO2 system, electronic absorption spectra of



organic dyes, chemometric “structure-activity” models, classical molecular- dynamic (MD) modeling, quantum
chemical calculations, methods QSAR. Obtained results and novelty - An effective method for the synthesis of a
number of fluorescein compounds has been developed and the products of adverse reactions have been identified.
The nature of the protolytic equilibrium of nitrofluoresceins in the new binary solvent &quot;acetonitrile + 4 wt%
DMSO&quot; develop
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