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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHX PyOPHK: 29.17.19

Tema gucepranii:
1. Ilpupopa TepMOAMHAMIYHUX Ta KIHETUYHUX BJIACTMBOCTEN BOLM Ha JIiHil ClliBICHYBaHHS pigyHa-napa.

2. Nature of thermodynamic and kinetic properties of water on the liquid-vapour coexistence line.

Pedepar:

1. lucepraris npucBsYeHa NOCiIKEHHIO BJIAaCTUBOCTEN BOAY B YCbOMY TEMIIEPATYPHOMY iHTepBaJl iCHyBaHHS ii
piaxoro craHy, Bifi Iepeox0JI0AKeHOI 06J1aCTi 40 KpUTUYHOI TOuk. OCHOBHA yBara 30CepeKyeTbCs Ha
IOCJIiIKEHHI XapaKTepy TEMIIEPATYPHOI 3aJI€KHOCTI MUTOMOTO 00'eMy, TEIJIOTH BUIIAPOBYBAaHHS KiHEMATUYHOI
3CYBHOI B'3KOCTi Ta Koedilienty camonudysii Bogu. B nuceprariii mokasaHo, o HeBeJINdKi BiAXUIEHHS Bif,
aproHoONno/i6HOi NOBEeAiHKN BUKOPUCTOBYIOTHCS IJ1s1 3HAXOIPKEHHS CepelHbOr0 YKcila BOAHEBUX 3B'SI3KiB,
YTBOPEHUX MOJIEKYJIOI BOAM 3 ii HAaOMMKUYNMU cycifamu. 3alIpOIIOHOBAHO YiTKe SIKiCHE TJIyMau€HHsI MEXaHi3My
BMHUKHEHHS MAaKCMMyMY T'YCTMHU BOAM Npu Temieparypi 4?C. 3po6s1eHO BUCHOBOK, 1J0 aprOHONOAIOHUI XapaKTep
TEeMIIEpPaTyPHOI 3aJIe>KHOCTi OCHOBHUX TEPMOJMHAMIYHUX XapaKTEPUCTUK BOJY BUHMKAE BHACIOK 06€PTaIbHOTO
PYXY MOJIEKYJI BOJM. SIK pe3yJIbTaT, Bil0yBa€ThCS CAMOYCEPESHEHHS CUIIbHO aHiI30TPOITHOTO MiXKMOJIEKYJIIPHOTO
IOTEHIialy B3aeMogii y BoAi. B guceprauiiiHiil po6OTi feTaJbHO NOCIIIPKEHO XapaKTep TEMIIEPATYPHOI 3a/1€KHOCTI
KiHEMaTUYHOI 3CYBHOI B'SI3KOCTI BOAU. BCTaHOBIJIEHO, 1110 BOHA € CYMOIO TPbOX HE3aJIEXKHUX BHECKIB!

aproHOIOAiI6HOro, Ta JBOX BHECKIB, 00YMOBJIEHMX BOJHEBMMU 3B's13KaMU. 3arporioHoBaHa GOpMyJia, sIKa OMUCYeE



3aJ1€KHICTb aPrOHOMNOIIOHOTO BHECKY [0 3CYBHOI B'SI3KOCTi BOJIY Bill TEMIIEPATypy Ta MUTOMOTO 00'eMy.

[TobynoBaHo Teopito GOpMyBaHHS OJHOYACTUHKOBUX BHECKIB 110 koedilieHTy camonudysii Bonu.

2. The Thesis is devoted to the investigation of liquid water properties in the whole temperature interval from the
supercooled region to the critical point. The main attention is focused on the temperature dependence of the
specific volume, the heat of evaporation as well as the kinematic shear viscosity and the self-diffusion coefficient.
The most general principles of the thermodynamics of irreversible processes and kinetic theory were used: the
principle of corresponding states, the Hilbert principle for the expansion of thermodynamic quantities with
respect to structural functions of the H-bond network, the principle of additivity for contributions to the chemical
potential and kinetic coefficients caused by different physical mechanisms. The Thesis shows that the water
specific volume and heat of vaporization have argon-like behavior in suitable normalized variables. Small
deviations from argon-like behavior are used for the determination of the average number of H-bonds per
molecule. It is shown that values of this number obtained from the analysis of the specific volume, heat of
vaporization, and the kinematic viscosity are in the quite satisfactory agreement between each other. A new
consistent interpretation of the phenomenon of maximal water density near 4?C is proposed. The maximum
appears due to the superposition of argon-like contribution and the hydrogen bonds contribution, which have
different temperature dependence. It is shown that the ice density, calculated on the basis of the proposed
approach in the Thesis, is in full agreement with the experimental data. It is concluded that the argon-like
temperature dependence of thermodynamic characteristics is explained by the rotational motion of water
molecules. As a result, in thermodynamic calculations we should use the self-averaging potential which has quasi
Lennard-Jones form. The temperature dependence of the kinematic shear viscosity of water was studied in details.
It was established that the dependence is the sum of three independent contributions: argon-like and two
hydrogen bonds contributions. One of these contributions is invoked by the strong orientation correlations. It
decreases exponentially and, in fact, is different from zero only in the supercooled region and near the melting
point. The second contribution reflects the decrease in momentum transfer between neighboring layers of fluid
moving relative to each other due to the formation of hydrogen bonds between them. The formula, describing the
dependence argon-like contribution to the shear viscosity of water temperature and specific volume, is suggested.
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