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In binary systems the phase transitions both with upper and lower critical solution temperatures are possible. Known statistical theories of phase transitions in solutions describe well the solutions behavior near the upper critical point, but don’t explain the existence of the lower one. We considered the contribution of the short-range orientational order into the thermodynamics of solutions, i.e. the correlation of orientations of polymer chains and solvent molecules filling the monolayer near these chains, which exerts a substantial effect on the optical, spectral, electrical, relaxation and thermodynamic properties of solutions. Thus scanning microcalorimetry studies show that these solvent molecules don’t participate in crystallization and melting of the rest solvent.
Atom–atomic potentials calculations show the essential dependence of the interaction energy of solvent molecules with a polymer chain on their mutual orientation. The existence of the small region of orientation angles with the statistical weights being an order higher than the rest ones was found, i.e. only a small part of orientational states is present in solutions. The orientations average value of interaction energy was shown to decrease linearly with enhancing of temperature.
Values of the orientation factor were calculated for some systems. It was shown that in solution these values changed slightly with increase of temperature, while in a pure solvent those strongly decreased, and at the solvent critical temperature the correlation of molecules orientations disappeared.

The contribution of orientational order into the entropy, mixing free energy and chemical potentials of components was calculated for solutions of polymers and low-molecular compounds. It was shown that taking the orientational order into consideration permitted to explain the existence of phase transitions both with upper and lower mixing points. Expressions for binodals, spinodals, second virial coefficient and swelling coefficient were obtained taking into account changes of orientational order during solution formation.
