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Ta pigKii Ppasax

2. Visco-elastic and polarization properties of systems with spherical and anisotropic molecules in the gas and
liquid phases

Pedepar:

1. Y puceprauiiiHiil po60Ti METOLAMHU CTAaTUCTUYHOI (Pi3MKU Ta i3 3aCTOCYBAaHHSIM NPUHLMITY NOJiOHOCTI
Bi/IIOBIHMX CTaHiB PO3IJISIHYTI B'SI3KO-TIPY>KHi Ta [OJIsIpU3aliiiHi B1aCTUBOCTI cucTeM 3i CGepUIHUMU Ta
aHI30TPOIIHMMU MOJIEKYJIaMU B ra30Bill Ta pifkiil ¢azax. B paMkax Migxomy, TeHeTUYHO IOB'SI3aHOT0 3 pOOOTaMU
dimepa, noOy0BaHO [i€eKTPUUHY IPOHUKHICTD BOJSHOI 1apH, SIKA PO3IJILIAE€THCS SIK CYMIll MOHOMEPIB Ta
IMMepiB. 3'ICOBaHO, 1O TEeIJIOBi 36y KeHHS KOJIMBaHb AVMEPIB, 10 CYIIPOBOIKYIOThCS (QIYKTyaLisiMu iX
IUIOJIbHUX MOMEHTIB, IPU3BOISTH 1O BUHUKHEHHS e(eKTUBHOI [I0JISIPU30BHOCTI AUMepa BOIY, SIKA Ha [1Ba
NOPSAKY NepeBulye ii eJ1eKTPOHHY NOJISIPU30BHICTh, BHECKH 10 TENJIOEMHOCTI BOJSIHOI ITapy TEIJIOBUX 30y KEHb
KOJIUBaHb AUMEPIB mocsaraioTh (6-8)%. BcTaHOBIEHO, 110 aHOMAIbHO BEJIMKE 3HAUYE€HHS JiesIeKTPUYHOI IPOHUKHICTI
PifKoi BOAY BU3HAYAETHCA CYINIEPIO3ULIIE€I0 BHECKIB: €JIEKTPOHHOI NIOJISIPU30BHOCTI MOHOMEDIB, JUMEPIB,

TeTpamepiB i Take iHIIe, JUMOJIBHUMY BHECKAMU Bif] INX CAMUX KJIACTEPIB, a TAKOXK iX eDEeKTUBHUMU



MIOJISIPU3OBHOCTSIMMU. JI0OBEIEHO HEQIEeKBATHICTD 3aCTOCYBAaHb AKTUBALIHUX TEOPill 4O BU3HAUYEHHS KOe(PillieHTiB
3CYBHOI B'I3KOCTi Ta audysii B pinnHax. KiHeTuyHi KoedillieHT! MalOTh CYTTEBO KOJIEKTUBHUIN XapaKTep Ta €
CYIEPIO3ULIEI0 IBOX CKIA0OBUX TEIIOBOIO PYXy MOJIEKYJI B PilHAX: HAPKYJIATOPHOIO PyXy HEBEJIMYKUX IPYIL
MOJIEKYJI, TOOTO PyXy Ha HAHOMACIITA0ax, Ta BUXPOBOTO PYXY, 10 NOPOIKYETbCS TiAPOIUHAMIYHMMU
¢daykTyanisMu Ha Me3oMmacuTabax. BCTaHOBIEHO, 110 3CYyBHA B'SI3KICTb PilH BUBHAYAETHCS €(PEKTaMU TePTS MK
MOJIEKYJISIPHUMU 1IapaMU i 3aIIpOIIOHOBAHO BifllIOBiAHY GOPMYILY /115 3CYBHOI B'I3KOCTi, @ BHECKU KOJIEKTUBHOTO
IpudTy MOJIEKYJI Y MOJIi TEIJIOBUX rifipouHaMiYHuX (IyKTYyaliil jocsraioTs (20-25)% Bif 3arajibHOro 3HaYeHHS
Koedinienta camoaudysii B pinnnax. ChopMyIb0BaHO y3arajbHEHUIN NIPUHIUI TOTIGHOCTI 10 MPOLEeCiB B'I3KOCTi
Ta camoaudysil y BCiX HU3bKOMOJIEKYJIIPHUX aprOHOMNOAIOHUX PifyHaX, BKIIOYA0YU BOLY (AJ1s1 TEMIIEPATYP, BUIIUX
Big T_H). [TokasaHo, 1m0 BHECKU 10 KoediljienTa camoaudysii Boau y BOGHUX PO3YMHAX €JIEKTPOJIITIB, SIKi
BiANOBIJAIOTh LMPKYJISITOPHOMY II€PEMIITYBaHHIO YACTMHOK i OIIMCYETHCS 32 JOMOMOTr0I0 POPMY/IN AHINTANHA,
BM3HAYaIOThCS pajiiycamMy YaCTUHOK, SKi MTO'BSI3aHi 3 BUKJIIOYHUM 00'€MOM Y MOTPilHIN To4Li i He 3a1exXaTs Bif
temnepatypu. KoedinieHT camonudysii KaTioHiB BU3HayaeThCsl ePeKTUBHUMU PafiiycaMy, sKi Bio6pakaioThb

icHyBaHHS$ ciabkux eeKTiB rigpaTanii y BOIHUX PO3YMHAaX.

2. In the dissertation work, the visco-elastic and polarization properties of systems with spherical and anisotropic
molecules in the gas and liquid phases are considered by methods of statistical physics and using the similarity
principle of the corresponding states. Within the framework of the approach genetically related to the works of
Fisher, the model of the dielectric constant of water vapor was constructed, which is considered as a mixture of
monomers and dimers. It has been established that thermal excitations of dimer oscillations accompanied by
fluctuations of their dipole moments lead to the effective polarizability of the water dimer, which is two orders of
magnitude higher than its electronic polarizability and the thermal excitations of dimer oscillations reach 6-8% in
the heat capacity of water vapor. It is established that the anomalously large value of the dielectric constant of
liquid water is determined by the superposition of the contributions: the electronic polarizability of the monomers,
dimers, tetramers, etc., the dipole contributions from these clusters, as well as their effective polarizabilities. The
inadequacy of activation theories to the determination of shear viscosity and diffusion coefficients in liquids has
been proved. Kinetic coefficients are essentially collective in nature and are a superposition of two components of
the thermal motion of molecules in liquids: the circulatory motion of small groups of molecules, that is, the
movements at nanoscale and the vortex motion generated by hydrodynamic fluctuations on mesoscale. It is
established that the shear viscosity of liquids is determined by the effects of friction between molecular layers
moving one relative to another and a corresponding formula for shear viscosity is proposed, and the contributions
of the collective drift of molecules in the field of thermal hydrodynamic fluctuations reach (20-25)% of the total
self-diffusion coefficient in liquids. A generalized principle of similarity is formulated with respect to viscosity and
self-diffusion processes in all low-molecular-weight argon-like liquids, including water (for temperatures above
T_H). It is shown that contributions to the self-diffusion coefficient of water in aqueous electrolyte solutions,
which correspond to circulatory mixing of particles and are described using the Einstein formula, are determined
by the radii of particles, which are associated with the excluded volume at the triple point and do not depend on
temperature. The self-diffusion coefficient of cations is determined by the effective radii that reflect the existence
of weak hydration effects in aqueous solutions.
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