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ABSTRACT

Information Theory is used as a basis for the introduc-
tion of new quantitative characteristics of atoms and molecu-
les. In the case of the atoms of chemical elements this is
performed according to the distribution of electrons of the
electron shell over different subsets, determined by the va-
lues of quantum numbers., The nuclon distribution 4in the
atomic nucleus according to their physical nature, spin and
energy states, is separately considered, Two different ap-
proaches are applied to molecular species. Information indi-
ces are introduced for the daistribution of atoms in the mo-
lecule according to their chemical nature, symmetry and to-
pology. Other indices, characterizing +the distribution of
electron and atomic nuclei in the molecule, are independent-
ly introduced. The information quantities +thus defined re-
flect fairly the structural features, and correlate with the
basic properties of atoms and molccules.

INTRODUCTION

The notion of information appears as one of the most
fundamental notions in the science of 20-th century, a no-
tion of no less importance than that of matter and energy.
This assertion follows from the very definition of informa-
tion. #ccording to Norbert Wiener' "information is neither
matter, nor energy". Ashby2 treats information as "a measure
of the variety in a given system", Following Glushkov3 "ine

formation is a measure of the = enei a =
tion of matter or energy in space and time. On this basis

it becomes more and more evident that besides their substan-
tial and energetic essence, the objects ana phenomena in na-
ture and technics also have an information character, More-
over, the centre of scientifiec research is expected by some
prognoses to move towards the information nature of the pro=-
cesses as the major field of study in 21-th century. These
prognoses are essentially based on the possibility of systems
and processes to be controlled by information, which is the



and 1nforma£ion, is a subject of a permanent interest, (A se-
lected bibliography in thies field 1s given in reference 9),
From the latest development of the problem one should espe-
cially mention the works of Kobozev10 on thermodynamics of
thinking, in which the concept of the anti-entropy character
of thinking processes is developed.

Arising as "a special theory of communications", Infor-
mation Theory soon exceeded its initial limits and found ap-
plication in a number of scientific and technical areas: phy-
sics, chemistry, blology, medicine, linguistics, psychology,
aesthetics et al. The role of information was recognized
first in biology. Some important problems of conservation,
processing and transmission of informatiom in living beings
were sclved, such as coding of genetic information 11’12’13,
estimation of the possibility of spontaneous selfgeneration
of 1ife on Earth14, formulation of the fundamental laws of
biological thermodynamica15, analysis of the problems of
biaenergetics16 etc, the information content of systems was
used as a quantitative criterion of evolntion17'18. The in-
formation character of food-consuming processes was pointed













































































































































