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Pedepar:

1. Po60oTy NpucBSIYE€HO JOCIiIKEHHIO PiIBHSIHHS CTaHy BOLHO-CIIMPTOBUX PO34YMHIB, 30KpeMa M0oro KOHTPaKIii —
3MEHIIEHHIO 00’eMy PO3UKHY BiJHOCHO CyMapHOro 06’eMy 0ro KOMIOHeHTiB. OCHOBHA yBara NpUAiiseTbCst
IOCJiIKEHHIO CTPYKTYpY MIKPOCKOIIIYHUX Ta YCEPEeAHEHNX NIOTEHIialiB Mi>K KOMIIOHEHTaMU PO3YMHY, a TAKOX
IIPUPOZi BOJHEBUX 3B'3KiB y BOJi. Y po6OTi 106yJ0BAaHO MiKPOCKOIIYHI MOTEHLiaI MiXKMOJIEKYJIIPHOI B3aeMOoJii B
rapax BOJIY i CIIMPTIB. [x maseka acMMNTOTHKA BiIIOBinae MYJIbTUIIOJIBHOMY PO3KJIaZly €JIEKTPOCTAaTUYHOI
B3aeMOii, a caMi IOTeHIliaix BiATBOPIOIOTb OCHOBHI XapaKTepUCTUKU AUMEPIB Ta APyTi BipianbHi KoedilieHTH.
TernnoBe 06epTaHHS MOJIEKYJ IPU3BOIUTDH O CAMOYCEpPEeIHEHHS OTEHLIialiB MiXKMOJIEKYJIIPHOI B3aeMoii 3a ixX
KyTOBUMU 3MiHHUMU. TepMOguHaMIiYHi BJIACTUBOCTI PiIKUX i ra30noAi6HMX BOAY Ta CIIMPTIB B IIMPOKOMY iHTEepBai
TeMIepaTyp OyAyTb BU3HAYaTUCS yCepeAHEHMMHU pafiialbHO-CUMETPUYHUMMU NOTEHIliaslaMU B3aeMoJii. YcepegHeHi
[IOTEHIia/li OTPUMAHO 3 BUMOTH, L0 YCEPEAHEHI i BUXifHI MIKPOCKOMIYHI IIOTEHLiaNIN B3a€MO/Iii MalOTh IPUBOAUTH
710 TUX caMuX KOH(IrypauiitHux iHTerpasis B mapHOMy Hab/MKeHHi. [x cTpykTypa nosiibHa 10 noteHijasny JieHap-

I>xoHca. lle 06yMOBIII0€ MOXKJIMBICTb 3aCTOCYBAHHS IIPUHLMITY ITOAIOHOCTI [J151 BUSHAYEHHS iX TepMOAMHAMIYHUX



By1acTUBOCTeN. [10Ka3aHo, 1110 TPUHLUI NOIOGHOCTI N03BOJISIE i3 330BIIbHOIO TOYHICTIO OL[iHUTHA KPUTUYHI
TeMIIepaTypH BOJY Ta METAaHOJIy, BUKOPHUCTOBYIOUM aproH SIK 6a3ucHy cuctemy. JlocminkyeTbcs gpiznyHa npupoga
BOJIHEBOTO 3B'$13KY B JUMEPax BOJY IIJISIXOM aHaJIi3y CTYIEeHs IEPEKPUTTS iX eJIeKTPOHHUX 000J10HOK. OTpUMaHO,
IO CTYIiHb IEPEKPUTTS €JIEKTPOHHMX OO0JIOHOK He IIePEBUIIYE KiJIbKOX BiJICOTKIB. Lle CBiIYUTb, 1[0 BHECOK
0OMiHHUX eeKTiB Ma€e TOU CaMuUl TIOPSIIOK BeINYMHU. BogHeBUi 3B'130K, TAKUM YMHOM, CIIPUYMHEHUI, FTOJIOBHUM
YUHOM, €JIEKTPOCTATUYHUMU CUJIaMU. [I7151 OnMCy KOHTPaKLii Ta HAJIMIIKOBOI €HTasIbIIil BOJHO-CIIUPTOBUX
PO34YNMHIB 3aCTOCOBY€ETLCS PiBHAHHS CTaHy, NOOYZ0BaHE HA OCHOBI BipiaJIbHOrO PO3KJIay s TUCKY. [TokazaHo, 1m0
BOHO /103BOJISI€ BiITBOPUTU HAIOI/IbII 3arajibHi 0COOIMBOCTI MOBEiHKY KOHTPAaKLii Ta HAAJIMIIKOBOi €eHTabIii
BOJHO-CIIUPTOBUX PO34YMHIB. 30KpeMa, y TaKUil CII0CiO BOAETHCS BiITBOPUTHU MTOJIOKEHHS], ITIMOUHY Ta
TEMIIEPATYPHY 3aJIEXKHICTh MiHIMyMY J1711 KOHLIEHTPALiMHUX 3aJIEXKHOCTEN KOHTPAaKLii Ta HaJIMIIKOBOI €HTaJbIIii, a

TaKOX TaHT€HCHU HaAXUJIiB KpUBUX KOHTpaKU‘ﬁ IIpY MaJIMX 9YaCTKax BOOU Ta CIIUPTY.

2. The present work is devoted to investigation of the equation of state for aqueous solutions of alcohol, in
particular, contraction of water-alcohol solutions, i. e. a value of relative deviation of solution total volume from
sum of volumes for its components. The main attention is focused on the investigation of microscopic and
averaged interaction potentials between molecules for components as well as the nature of H-bonds in water.
Microscopic potentials of interparticle interaction in water and methanol vapor are built. Their distant asymptotic
corresponds to the electrostatic multipole expansion of interaction energy. They reproduce main characteristics
of isolated dimers and virial coefficients of vapor phase. Thermal rotation of molecules leads to self-averaging of
microscopic interaction potentials on their angular variables. The thermodynamic properties of water and alcohols
in liquid and vapor phases in wide temperature range are determined by averaged interaction potentials. Averaged
potentials are obtained from the requirement that initial microscopic and averaged potentials should lead to the
same configuration integral in a pair approximation. It is found that their structures are similar to the Lennard-
Jones potential. Thus, it is possible to apply the similarity principle to determine their thermodynamic properties.
It is shown that the similarity principle allows to estimate the critical temperatures of water and methanol, using
argon as a basic system with satisfactory accuracy. The physical nature of the H-bonds is investigated. For this
purpose, the degree of overlapping for electron shells of molecules forming water dimers is analyzed. It had been
shown that the overlapping degree of electron shells does not exceed several percent (less than 4%). This indicates
that the exchange effects lead to the same contribution in order of magnitude to the H-bond energy. Therefore,
the H-bond is mainly caused by electrostatic forces. To describe the contraction and excess enthalpy of water-
alcohol solutions, an equation of state based on the virial expansion is used. It is shown, that it allows to reproduce
the most general features of the contraction and excess enthalpy of water-alcohol solutions. In particular, in this
way, it is possible to reproduce the position, depth and the temperature dependence of the minimum on the
concentration curves, as well as slopes of the contraction curves at small molar fractions of water and alcohol.
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