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1. CTaTUCTUYHI Ta IMHAMIYHI BJIaCTUBOCTi CUCTEM 3 CUJILHUMHU BOOHEBUMU 3B'I3KaMU

2. Statistical and dynamical properties of the systems with strong hydrogen bonds

Pedepar:

1. Inceprarnist IpUCBAYEHA TEOPETUYHOMY JOCJIIKEHHIO CUCTEM 3 CUJIbHUMHU BOAHEBUMU 3B'sI3KaMU - BOJU B
HOPMAaJIbHOMY, II€PEO0X0JIOI>KEHOMY Ta KPUCTAJIIYHOMY CTaHax, CJ1ab0-KOHIIEHTPOBAHMX BOJIHUX PO3YMHIB CIIUPTIB,
BOJHMX PO3UMHIB cpepruiHUX MilleJl, T06Y[O0Bi HOBUX 3arajlbHUX CTAaTUCTUYHUX METOIiB aHasli3y piBHOBa)KHUX
BJIACTMBOCTEM MIKDOHEOJHOPIIHNX CUCTEM Ta ONMCY KOJIEKTUBHUX PyXiB MOJIEKyJ y pinuHax. Ha Bunanoxk soau
PO3pO6JIEHO METO/, CTPYKTYPHUX (PYHKLIN Ta PO3MIMPEHY TEOPilO TETJIOBUX PIBHOBAKHUX Ta HEPIBHOBAKHUX
daykryanii. CyTTeBO IeTanizoBaHO KOHIEII{I0 KIacTepHOI MIKpOHEOZHOPITHOI CTPYKTYypY BOAU. 3aIIPOIIOHOBAHO
MOJeJIb BOJI HOBOTO THUITY, OCJIiIDKEHO BILJIMB B3a€MO/Iii BOJHEBUX 3B'S3KiB Ta 6araTouyaCTUHKOBUX KOPEJISILiHUX
edekTiB Ha (a3oBy JiarpaMmy CUCTEMU. 3al109aTKOBAHO 3aCTOCYBAaHHS raMiJIbTOHOBA (POPMai3aMy O OIUCY
IIPOTOHHO-HEBMOPSIKOBAaHUX Ta BIOPSAIKOBAaHMX MoAudikaliil 1b01y. OGIPYHTOBAHO KJIACTEPHY KOHLIETLIII0

CTPYKTYPH PO3BEIEHUX BOOHO-CIIUPTOBUX PO3YMHIB. 3alIPOIIOHOBAHO HOBMM MEXaHi3M MIXKMILIEJISIPHOI B3a€EMOJI B



HEeiOHHUX PO34rHax chepuyHuxMiLes. Po3po61eHo HOBUI BapiaHT JIarpaHKeBChKOI TEOPii TENI0BUX
rigpopuHamivyHuX QIyKTyaliil B piguHax. 3akiageHo OCHOBU CTAaTUCTUYHOTO METOMY CaMOY3rolKeHOi 100y 10BU
KOpeJauifHuX QYHKIi Ta TEpMOAMHAMIYHUX [IOTEHLIiaIiB.

2. The dissertation is devoted to the theoretical investigations of the systems with strong H-bonds- water in its
normal, supercooled and crystal states, diluted water solutions of alcohols, water solutions of spherical mi-cells,
also to construction of the new general statistical methods for analy-sis of equilibrium properties of
microinhomogeneous systems and collec-tive motions in liquids. For the description of water properties the new
method of structural functions and the extended theory of equilibrium and non-equilibrium fluctuations were
elaborated. The cluster concept of microinhomogeneous structure of water has been worked out in detail. The
new type of water model have been proposed, the roles of the H-bonds interaction and of many-particles
correlation effects on the phase diagram were analyzed. The Hamiltonian approach for the description of proton-
ordered and disordered ices have been elaborated.. The cluster con-cept for structure of water-alcohol solutions
was grounded. The new mechanismof the interactions in nonionic solutions. The new variant of the Lagrange
theory of thermal hydrodynamic fluctuations in liquids had been worked out. The new statistical approach for the
self-consistent determination of correlation functions and thermodynamic potentials was founded.
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