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Numerous researches of the last decades have shown that concentration dependences of the physicochemical properties of some binary solutions water(organic nonelectrolyte in the low concentration region of nonelectrolyte show the features testifying to formation in solutions of structures, more ordered than in water. For ternary systems of water(nonelectrolyte(nonelectrolyte thermodynamic and physicochemical properties were investigated, but their structure practically was not studied. 
In our work the binary system of water(acetonitrile solutions and ternary system of water(acetonitrile(dimethylformamide solutions (at acetonitrile concentration of 0.055 mole fractions) are studied. The aim of our work was to analyze the perculites of structure and mechanism of molecular interactions for these solutions. The density and speed of ultrasound were measured for these solutions at temperatures: 20, 25, 30 and 40(С. The density was measured by the bottle method with an accuracy of ( 4(10-4 g/cm3. Speed of ultrasound was determined using the pulse method at a frequency of 5.5 MHz with an accuracy of ( 0.1 m/s. The adiabatic compressibility (S, molar volume V, excess molar volume VE, and excess adiabatic compressibility (S E were calculated, and concentration dependences of these parameters were analysed.

For binary system of water(acetonitrile solutions it is revealed, that: i) isotherms of adiabatic compressibility are not crossed in one point (an inversion point), and there is some inversion area at acetonitrile concentration of 0.04 ( 0.06 mole fractions, in which temperature gradient of adiabatic compressibility (s/(T = 0 in a temperature interval 20 – 30°С; ii) in this temperature interval inversion area coincides with area of minimum adiabatic compressibility; iii) at temperature 40°С minimum on (S(x) dependence is not observed; iv) at acetonitrile concentration above 0.06 mole fractions solutions behave as any organic liquid, i.e. with temperature growth adiabatic compressibility increases, but the inclination of (S(x) curves changes at acetonitrile concentrations of 0.4 and 0.6 mole fractions. For ternary system of water(acetonitrile( dimethylformamide adiabatic compressibility decreases up to dimethylformamide concentration of  0.2 mole fractions. It is revealed, that excess adiabatic compressibility and excess molar volume are negative both in binary and in ternary systems that specifies in prevalence of heteromolecular interactions over homomolecular. The analysis of the received experimental results allows to study the change of structure of solutions depending on concentration and temperature.
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