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Abstract 

Of great importance under modern conditions is calculation methods, predicting and modeling the 
properties of elements, simple substances, compounds and mixtures of compounds in the groups, as well as 
the interrelationship of elements, simple substances and compounds with each other. This makes it possible to 
obtain the missing and interesting information about the properties. In this paper, analytical and graphical 
dependences of the critical properties (pressure, volume, temperature and density) of alkali metals depending 
on their order numbers are presented. All dependencies are represented by semi-logarithmic functions. 
Described by the Karapetyans’ comparative method interrelation of critical properties: pressure–volume, 
pressure–temperature, volume – temperature. In addition to these interrelations, the critical properties are 
calculated by the Mendeleev’s method. The relationship between the critical pressure-temperature and 
pressure-volume properties is described by the semilogarithmic equations, and the volume-temperature 
relationship by the logarithmic equation. Analysis of all methods shows that the descriptions of critical 
properties in the coordinates "property – the ordinal number of the s1-element" and the relationship "property 
1 – property 2" by the Karapetyans’ method are given comparatively consistent numerical values of the 
critical pressure and volume with a relatively smaller relative deviation than the calculation by the 
Mendeleev’s method. 
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