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V. BimomocTi npo guceprauiio

Mosga guceprarii:
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Tema gucepranii:

1. Posib BomHEBUX 3B'3KiB Y GOPMYBaHHi BJIACTUBOCTEN BOIM.

2. Role of the hydrogen bonds in the formation of water properties.

Pedepar:

1. PoboTta npucBSIuyeThCS aHali3y TEPMOANHAMIUYHUX BJIACTUBOCTEN BOJYU HA OCHOBI MiKPOCKOIIIYHUX YSBJIEHb I1PO
XapakKTep MiXKYaCTUHKOBOI B3aeMoii. B po60Ti 3arIpoNIOHOBAHO NOTEHLjall, B SKOMY BiIIITOBXyBaJbHA Ta
IYCIIepCiiiHa B3a€MOJIiSl ONMCYIOTLCA 3arajbHONPUMHATAMY BUPa3aMy, a €JIEKTPOCTATUYHA YaCTMHA MOJIEJIIOETLCS
BiZIpi3KOM MYJIBTUIIOJILHOTO PO3KJIany. PETENBHO JOCIiIPKEHO BIACTUBOCTI JUMepiB BoAu. [1okasaHo, 0 MOXKIINBE
icHyBaHHS$I IBOX OJIM3bKUX 3a eHeprieto KoHdirypauiil gumepy Bogu. OLiiHEHO BeJIMUMHY BHECKIB BOJIHEBUX 3B'SI3KiB
y NOTEHL1Iiaj B3aEMOZiI. BUXOIg4M 3 eKCIIEpUMEHTAIbHUX JAHUX PO TEIJIOEMHICTDb PifgKoi BOOM Ta ii mapu
noOyOBaHy iX KJIaCTEPHY CTPYKTYPY Ha JIiHii crliBicHyBaHHS. BCTaHOBJIEHO, 110 3i 30i/IbIIEHHSIM TEMIIEPATYPH Y
BOJISIHIN Mapi 3pocTae 015 KJIaCcTepiB (AUMepH, TPUMEPHU, TeTpaMeTpH i T.1.). 3 iHIOro 60Ky, Y pifKiil BoAi
XapakKTep KIacTepusallii Mae NPOTUJIEXKHY OBEeAiHKY. Ha OCHOBI 3alTpOIIOHOBAHOrO NOTEHIiaNly [106Y10BaHO
yCcepeIHEeHMI MOTEeHIiall MiXXMOJIEKYJIIPHOI B3aeMOJii, IK1I1 Mae CTPYKTYpy 6JIM3bKy [0 IOoTeHLiany JleHapaa-

JIxoHca. [TokasaHo, 0 OCHOBHI TEPMOJVHAMIYHI BEJIMYMHY BU3HAYAIOTLCSI CAME YCEPENHEHUM MOTEHIIiaIoM



B3a€MOi, IO IPUPOJHO MOSICHIOETLCS KBA3i-BUILHUM XapaKTEPOM 00€PTAJILHOTO PYXY MOJIEKYJI BOJH.

2. The work is devoted to the analysis of the thermodynamic properties of water on the basis of the microscopic
representation of the intermolecular interaction. Thereby an interaction potential based on the sum of the
repulsive, dispersive (Van-der-Waals) and electrostatic terms as well as the actual energy of the hydrogen bond is
constructed. The non-model potential is introduced, which has its electrostatic part represented as a multipole
series while repulsive and dispersive terms take common expressions. The properties of water dimer are studied
carefully. It is shown that there are two dimer configurations that have close ground state energies. The estimate
value of the hydrogen bond contribution to the interaction potential is obtained. It is shown that H-bond energy
does not exceed , where is the melting temperature of the hexagonal ice. Nevertheless, weak hydrogen bonds are
fundamentally necessary for the qualitative description of the anomalous value of the heat capacity of water. Based
on the structure of the introduced potential the averaged interaction potential is constructed. It is shown that in
the liquid water and its vapor the averaged potential is satisfactorily approximated with the Lennard-Jones
potential. All the main thermodynamic properties are determined with the averaged interaction potential. This fact
is naturally confirmed by the quasi-free type of the thermal rotational motion of water molecules. From the
experimental data for the heat capacity of water the picture of the cluster structure of its liquid and vapor states is
obtained. It is shown that for the vapor on its coexistence curve the fraction of higher order clusters grows with
the rise of the temperature. On the other hand the cluster structure of liquid water shows opposite behavior.
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