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To my wife



In this book, for the first time in world scientific literature, the category of
Force is presented as an attribute of matter alongside motion, space, and
time. This has enabled the author to develop a different approach to the
Big Bang, to give a new formulation of the border between life and the
inorganic world, and to offer his own interpretation in the disputes on the
mind-body problem. The category of Ontological Force formulated by
the author has allowed him to develop a new definition of the concept of
Progress, which creates a methodological basis for fruitful research in the
fields of the social sciences and international relations.

This book is intended for instructors and students of philosophy and the
natural sciences as well as for all those interested in the problems of the
universe, life, and man.
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PREFACE

It must be so; for miracles are ceasd;
And therefore we must needs admit the means,
How things are perfected.

Shakespeare

[ assure you, dear reader, it was not my own desire that drove me to start
working on this book, which took me almost three years to write. In
that time, I could have published several books on topics more familiar
to me: foreign policy and international relations. The responsibility for
my long silence rests with a woman (the French got it right: cherchez
la fermme), and this woman is my wife. For around 15 years, she has
been insisting that I finally write a book about force that will explain
everything.

It was some 25 years ago when I pondered the Communist Party’s
formula, which was well known in Soviet times—the balance of powers
in the world is shifting in favor of the forces of peace, progress, and
socialism—and I asked a naive question of my mentor: what exactly is
this “force”? He replied that is something that every schoolboy knows.
Then I asked him to explain the difference between force and power
and how they might be measured. T cannot reproduce his answer here
in acceptable language; essentially, he told me where to go and to stop
wasting time on foolishness. “Youre not a German, after all, to dig into
concepts and categories,” he added unexpectedly.

Having received no answers to my seemingly simple questions, I
decided to devote some of my spare time (in those years, [wasresearching
Japan and China) to “foolishness”—that is, to investigating the literature
on force. To my surprise, I discovered perfect chaos on this subject
in the minds of the political scientists and scholars of international
relations whose works I managed to read (about 100 monographs in
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all). It became clear to me that this topic was not as simple as it initially
seemed. Moreover, several theoreticians have advised their readers to
avoid the tangled topic of force since it is not something one can hope
to escape. | decided to leave the topic alone and continued researching
the problems of international relations in the Far East. However, no
matter what I was working on, the problem of force kept cropping up
and demanding a scientific explanation.

Some people might ask why on earth I was curious to this problem.
After all, many authors write about politics and international relations
using the word force all the time (e.g., center of force, politics of force)
without bothering with the question of its meaning. It is something that
is, in any case, supposed to be obvious to everyone. It is true that many
authors write as if that were so. However, their writings have nothing
to do with science—they are mere political fiction. Even a number
of official documents fall into this class; for example, the so-called
conceptions of foreign policy or the national security of modern Russia.
I have labored more than once to demonstrate the illiteracy of these
authors and their documents. When fiction is made the basis of actual
foreign policy, the resulting course of action inevitably results in failure,
as the foreign policy of the Soviet Union in its last years and today’s
Russia shows.

Be that as it may, the moment came when I began to define for
myself the category of Force in foreign policy and international
relations, which immediately simplified for me the task of predicting
the activities of this or that state in the world arena. But these were all
definitions of force as a reflection of something more fundamental that I
was unable to discern on the ontological level. Therefore, my definitions
were incomplete, or, rather, they did not grasp the essence of force in
its entirety. In spite of this, I continued to avoid delving too deeply into
understanding force, being mindful of warnings from scholars who had
already been burned by tackling this category. However, under pressure
from my wife, I decided to come to grips with this problem after all.

Since I knew already that theorists in neither the area of political
science nor that of international relations would be of any help to me in
this endeavor, I decided, as a start, to browse through the philosophical
literature, beginning with the ancient Greeks. I had to find out how
this category was understood in the parlance of philosophers. Then I
planned to determine in what form and through which phenomena
force manifests itself in the inorganic (the sphere of Cosmogony and
Physics) and the organic world. Quite unexpectedly, I found myself in
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the thick of issues in natural philosophy at the heart of scientific battles
whose existence I had never suspected.

When [ started work on the chapter on consciousness and
thought, in a book by Ernst Haeckel I came across the name of the
German physiologist Emil Dubois-Reymond, who said the following
in his famous speech “On the Limits of Cognition of Nature” (1880):
“Regarding the puzzles of what matter and force are, and in what fashion
they can think, he [the scientist—A.B.] must make once and for all a
much more difficult confession, expressed in the verdict ‘ignorabimus’
(we won't learn).”?

In this speech, Dubois-Reymond spelled out the seven major
puzzles of the world:

1) the essence of matter and force;

2) the origin of motion;

3) the origin of life;

4) the purposefulness of nature;

5) the emergence of senses and consciousness;

6) the emergence of thought and speech, which is closely tied to thought;
7) the problem of freedom of will.

In Dubois-Reymond’s opinion, four of these puzzles are completely
transcendent and unsolvable—numbers 1, 2, 5, and 7. Three others,
though difficult, are solvable—numbers 3, 4, and 6. Haeckel, though,
when he was addressing these puzzles, declared, “We, as yet, do not
know.”

Despite Haeckel’s optimism, I found myself in a slight panic since,
in this present work, I had become entangled in different ways in the
thickets of all these puzzles (the last one of which I was planning to
address in my next book). If I had only come across this book of world
puzzles before I started my research, I would most likely have refrained
from beginning my own book. Then I remembered the English
philosopher and economist John Stuart Mill, who wrote (if I remember
correctly) in his Principles of Political Economy (1848) that, if a capitalist
had studied his book, he would likely never have started up a business. It
appears that many achievements come about only because their authors
do not know in advance of the difficulties ahead. I guess that Napoleon
was right after all when he said that the main thing is to get engaged in

1 Haeckel, Die Weltrdthsel.
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the battle and then let the chips fall where they may.

When, in my ignorance, I became involved in this battle for the
recognition of force in philosophy—force in the inorganic and organic
worlds, and in the realm of psychology as well—I discovered the most
savage arguments between different schools and trends about these very
puzzle-problems. I was obliged to develop my own position on these
matters and, occasionally, offer my own solutions.

I will talk of this position in more detail in the introduction. At the
moment, [ would like to draw your attention to the following:

Ordinarily T do not discuss my works with anyone until they are
published. Tam repelled by the practice of specialists working on the same
topics talking over ideas among themselves. I have horrible memories
of how it was done in the Soviet Union (and [ suppose that the practice
is still alive in that land to this day), where your idea was first discussed
in your “sector” and then in your department of the institute so as to
receive approval for publication “with note duly taken of criticisms.”
Since all books without exception underwent this procedure, upon
publication they appeared practically the same irrespective of who the
author was. Can you imagine Aristotle “taking due note” of criticisms
by Plato, Leibniz of those by Newton, Hegel of those by Schelling, or
Marx by of the above-mentioned Mill? If it had been done this way,
none of them would have become what they were; their works would
have been faceless, in compliance with the views dominant at that time,
i.c., without a hint of new ideas.

However, in writing this book, [ was forced to forget my rule since I
was straying outside my turf. Even though I had of necessity read many
books on physics, biology, and psychology, I still did not feel sufficiently
confident in these areas. For this reason, I was obliged to subject the
sections on physics and biology to the scrutiny of specialists: the
cosmonaut Yuri Baturin, one of whose areas of expertise is cosmology,
and Georgy Lyubarsky, a biologist and leading expert at the Zoological
Museum of Moscow State University.! Their comments proved to be
extremely valuable to me; not only did they help me correct some of
my terminological mistakes, but they also assisted me in formulating
my thoughts on various problems somewhat differently. Mr. Baturin,
among other things, compelled me to read a great deal of additional

1 Unfortunately, I was unable to get the chapter on psychology checked in the same
fashion, for I could not find a scholar (in Russia) who studied the body—mind problem
i the spirit of the present work.
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literature, including works about information entropy. I would like to
express my sincerest gratitude to both of them. Should professionals
find any incongruities in the parts of my book dealing with physics
or biology, it will be only because I inserted them after my esteemed
reviewers had finished looking at the text.

Let me add that many of Mr. Lyubarsky’s criticisms proved useful
to me, and I complied with them gratefully. At the same time, I left
untouched many things that had my well-disposed reviewer perplexed.
Specifically, I am referring here to Chapter III (“The Origin of the
Organic World...”). G. Lyubarsky many times brought up the names
of several Soviet (or Russian) biologists I had failed to mention while
offering a detailed analysis of the works of several Western biologists
whose views he considers “trivial” or “unscientific’—and why did
I have to “promote” Karl Popper while there are other interesting
philosophers? T expect that similar questions or “befuddlements” may
occur to many Russian readers “hurt” by the insufficient attention given
to Russian scientists. Even though I perceive such reactions to be just,
they may lose ground when one considers certain circumstances that
are unfamiliar to Russian readers’ perceptions. (The explanation of this
may be of interest to the Western reader as well.)

Even though the original text was written in Russian (my native
language), I am not a Russian scholar but rather a representative of the
Western scientific community; therefore, my book is geared first and
foremost toward the Western reader. To Western readers, even those
in the sphere of science, Russian names, with very few exceptions, say
little. 'This, by the way, is a criticism I level against Western science
in this book. Wherever it is useful (or sometimes just for the sake of
mentioning them), I insert or refer to Russian scientists.

In addition, although some Western scientists may express views that
are, in Lyubarsky’s opinion, “unscientific,” they are nonetheless widely
discussed in the scientific literature; in other words, they constitute a
kind of background for certain problems. Of course, there are other
philosophers besides Popper, but he is for many a great authority on
the subject of determining the boundaries of science, as is attested to
by frequent references to his works rather than to, say, the works of
Deborin, Mitin, or Kedrov—Soviet-era philosophers.

This applies to biology, too. Of the ten Russian biologists mentioned
by Lyubarsky—who are, perhaps, major figures—not one is to be found
in the bibliographies of the modern Western works that I have used in
my monograph. They are absent even in the bibliography of Stephen Jay

15



DIALECTICS OF FORCE: ONTOBIA

Gould’s The Structure of Evolutionary Theory, a fundamental work of
1,433 pages. This does not atall mean that Russian scientists are ata lower
level than their Western counterparts. It is just that Russian science is
limited by national boundaries while Western science encompasses the
entire world and sets the tone for the progress of science and technology.

Moreover, my choice of this or that scientist was determined not by
his contribution to science (I then would have had to write an entirely
different book) but rather by the degree of connection between his
views and the problems analyzed in this book. Among contemporary
Russian scientists, the problems tackled in this book are practically not
discussed at all.

There is one more thing to consider: I live in the West, so I have
limited access to Russian sources. Moreover, those Russian scientific
magazines that are represented online offer the titles of their articles but
not the texts.

At this point, I wish to draw the reader’s attention to the following
fact: several selected parts of my work (and later whole book) have
been posted on my website. I needed to gauge the degree of my text’s
accessibility for the regular reader. I received a number of e-mails in
response that contained complaints about excessive quotation and
abuse of certain scientific terms. I was advised, in the first case, to put
others” ideas into a popular retelling style and in the second to replace
technical terms with “normal words”

In this connection, I want to warn the reader right away that this
book is not a popular essay that can be browsed in the subway or
when having a cup of tea. This is a scientific analysis of an extremely
difficult problem that has been discussed by scientists for over 2,000
years. Moreover, regardless of the results I have arrived at in solving
the problem of force, what is important here is the process of achieving
the stated goal, what Hegel called “result together with its formation”
The perception of this realization requires mental effort, including
understanding my predecessors’ original texts, rather than simplified
interpretations of them. I quote different authors rather than recount
their ideas precisely because the idea itself is often not as important as
the road taken to get to it, i.e., the logic of thought and the manner of
presentation. It is only by following that road that the reader himself
starts to think and to understand. When reading, say, a textbook on
philosophy, a person receives information that is quickly forgotten.
But the reader who studies the original—say, Aristotle’s Metaphysics or
Hegel’s Science of Logic—learns to think. It is no accident that many

16
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Russian thinkers of the 19th and 20th centuries “underwent” Hegel; let
it suffice to name Belinsky, Herzen, Chernyshevsky, Pisemsky, Bakunin,
Plekhanov, and Lenin. Curiously, those who failed to train their brains
on the works of “the objective idealist” Hegel remained either second-
rate politicians or theologians of no note who had no influence on their
country’s development. It is for this reason that I often intentionally
overdo quotations from, say, Leibniz, Kant, or Hegel: I want the reader
to use his brains.

As for special terms, their use is unavoidable in principle since each
science has its own specific lexicon. Just in case, I put together a small
glossary of terms. Perhaps I failed to include some terms there, but please
bear in mind that this book is not intended for the uneducated reader
who consumes bestsellers by Danielle Steel or some corresponding
Russian hack. My reader is a person who reflects on questions such as
what life is, what its meaning is, and why the universe exists.

In this book, I present my answers to these questions. As almost
always, they are not identical to the ideas provided by most of the
scientists mentioned in this book and certainly to those of many others
who remained outside my research. Thus, I invite criticism of my views
and ideas but in writing only (in the mass media or on my website)
rather than in backroom talks.

To sum things up, in this book, I formulate:

a definition of force as an ontological category;

— the manifestation of force in the inorganic world within the
framework of the idea of the Big Bang;

— a definition of force in the organic world to determine the
boundary between life and nonlife;

—  a solution to the mind-body problem (i.e., what consciousness
and thought are), which has led me to a new formulation of the
concept of Progress.

This being done, I consider the natural philosophy part of my analysis
of force to be complete. The next book, Society: Force and Progress, will

17
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be dedicated to the analysis of force in social relations. The last part of
the odyssey will deal with defining the concept of Force in the sphere of
international relations.

Finally, a few more words about the person without whose
persuasion this book would never have been written—my wife. Valentina
has the unique ability to deprive me of rest. In fact, this is true of my
previous books, too, as well as, I suspect, the books to come. Before
I even finish a work, she starts to offer the next intriguing problem.
She creates truly unique conditions for my creative work, providing the
necessary technical functions such as editing, proofreading, formatting,
information searches, etc.

Valentina—an artist and a poet—is a creative person who paints in
the Chinese style and writes poems to accompany them in Russian and
English. So it is to Valentina that I dedicate this book on force. It may
not explain everything the way she told me to, but at least it explains the
force of my love for her.

In conclusion, I would like to thank my Canadian translator, Pavel
Sorokin, a unique person possessing multifaceted knowledge in many
areas of science and art. He has been the first of my translators to be able
to adequately translate texts in four scholarly and scientific disciplines
(philosophy, astrophysics, biology, and psychology) while preserving
the author’s style. I am truly grateful to him for his thorough work.

This book is a new edition and translation from Russian. In this latest
revised version, I did not add new materials on the topics outlined in
the table of contents and set aside the deepening of these topics for a
while. I intend to include new materials and even reflect on some topics
in a new light in my next series of books called Mirology: Force and
Progress in World Relations.

18



INTRODUCTION:
LEXICON AND METHOD

Eating and drinking are reckoned a more
intelligible business than thinking and
understanding.

Hegel

In everyday life, we constantly come across expressions such as the
power of love, strength of spirit, and force of life. 'These words confuse
no one; we all understand each other just fine. However, if one poses
a simple question such as what is love?, what is life?, or what is spirit?,
everyone will provide different answers. 'This applies not only to
ordinary people but also to people who are supposed to be intellectuals
(scientists, authors). I once read a book written by a philosopher in
which he had collected the definitions of love given by some of the best-
known personalities in the realms of science and culture, and all these
definitions taken together still did not make clear what love is.! The
situation is the same with the words life, spirit, and force.

Force will be the hero of this book, though the question, which
force?, may arise immediately. Force as might or force as violence? Or
perhaps force as authority? But let us proceed without haste. For the
time being, I will simply make use of the word force without drawing
distinctions.

However, in my opinion, the problem of translation arises at once.
How to translate into Russian, for example, the expression powers of
forces used by Newton in his famous Mathematical Principles of Natural

1 Chertkov, On Love.



DIALECTICS OF FORCE: ONTOBIA

Philosophy? 'This phrase is rendered into Russian with the same word,
sila. Or how about the expression strengths of forces, which I have
come across more than once? Since two different words are used in
these phrases, it stands to reason that different phenomena stand
behind them. For example, in the Russian and English translations of
Hegel’s Science of Logic, in one place the German word Gewalt has been
translated respectively as moshch’ (might) and as power, even though
Gewalt means violence. This has resulted in a serious perversion of
Hegel’s thought.

There are no fewer problems in translating this word as the ancient
Greek philosophers used it. Let us recall that, in the Greek language
as used, for example, by Aristotle, we encounter the words dunamis,
energia, and entelecheia. 'The first of these is translated into Russian
as vozmozhnost’ (possibility) and into English as power. Energia and
entelecheia are translated into Russian as deistvitelnost’ (reality) and
deyatelnost’ (activity), with the latter sometimes also translated as
sila. In the English language, both are rendered sometimes as force
and sometimes as power while enfelecheia is most often translated as
actuality. The problem is that the Greek authors themselves put different
meanings into these words. For that reason, in every concrete case—
when quoting, say, Aristotle—the meaning of the word used must be
specified.

With Latin, things are much simpler. In that language, for the most
part, two words are used to signify force: potentia and vis. The former
means a passive force while the latter means an active one. However,
they are both translated into English sometimes as force and sometimes
as power, vis often being left untranslated or, on occasion, transformed
into vis viva (living force).

The greatest difficulties arise in the case of the English language,
in which the equivalent of the Russian word sila has undergone a very
extensive development, splitting up into force, power, might, strength,
violence, and authority. As an aside, this variety has created confusion in
the social sciences, especially in the area called international relations.
The only author who attempted to draw distinctions between these
words on the level of terminology was, unusually, a woman: Hannah
Arendt, whose work I will have to address in the corresponding part of
the subsequent monograph. At this point, it is appropriate to provide
the definitions of these words as found in Webster’s dictionary, although
even that is not so simple. For example, Webster’s defines the first
meaning of strength as “the quality or state of being strong” and the

20
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second as “power to resist force”! However, considering the contexts
in which these words are used, they mean approximately that force is
force in the inorganic world; vis is force in the organic world; power is
force in society; might is what is called moshch’ in Russian; and strength
is individual force, close in meaning to the Russian word tvyordost’. The
table below shows approximate translations of these words:

English Force Power Might Strength Violence Authority
Kraft
German | Kraft Macht Macht Starke Gewalt Autoritét
Energie
F For
French S , Puissance Puissance 01.ce Violence Autorité
Pouvoir Puissance
F F
Italian Forza orza orza Forza Vigoria | Balia Autoritd
Potenza Potere
Russian Cua Cuma Mos TreppmocTs Hacunme Brnacte
; Ops : : . Imperium
Latin : Potentia Potestas Robur Violentia
Vis Potestas
: IZXY> . ’
B poowER, || oodsiEE AR | g EEOYSIA
Greek AYNAMH AYNAMH IZXY5 IZXrY BIATOTHTA | ®YPOS
IZXYZ ENEPIEIA AYNAMH POMH

I repeat that these are just words, not even terms. A word becomes a
term when it is given a specific meaning. For example, the word might is
used to signify many things: the might of a state, the might of reason, the
might of the economy. However, when I specify that I am using the word
might to mean only economic might (disregarding the state, reason, etc.),
it becomes a term with a precise meaning relating to economics. This
is the first stage in moving away from ordinary consciousness toward
scientific cognition, though it is not yet science. Scientific research
begins when the researcher switches to the language of concepts and
categories. In cases in which a science is only beginning to form, it is
unreasonable to expect the use of definite concepts and categories from
the very start; they do not yet exist at the initial stage. The process of
research is conducted in such cases based on mere words, or terms, at
best. Reasoning on the basis of words, for example, is typical for such a
field as “international relations” As was noted perfectly correctly by the

1 Webster’s Seventh New Collegiate Dictionary, 868.
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renowned psychologist Lawrence Weiskrantz, “Definitions and precise
theoretical constructs are the final product, not the starting point of
inquiry”* Once the final product—concepts and categories—has been
constructed, it is fair to say that this concrete area of knowledge has
become a new science.

The problem with the word force—as well as the words life, love, and
spirit—is precisely that they have not yet acquired a conceptual content,
at least not in the social sciences. However, let us recall Hegel's words:
“Only in its Notion does something possess actuality, and to the extent
that it is distinct from its Notion it ceases to be actual and is a non-
entity; the side of tangibility and sensuous self-externality belongs to
this null aspect” In other words, it belongs to the existential side of
life but not to its scientific part. Therefore, the phenomena that stand
behind the above-discussed words are still not understood, are barely
studied, and are unpredictable.

Here lies the paradox: in spite of all this: it is precisely these words
that have been used to lay the foundations for many scientific theories
and even laws. Such developments are possible.> Newton wrote of this
with some irritation in his Principles: that he was incapable of discovering
the phenomenon of gravity since “I frame no hypotheses”—1I practice
experimental philosophy. The physicist Henri Poincaré formulated
this idea laconically: “It is not important to know what force is; it is
important to know how to measure it”* If so, the question arises as to
what it is that is being measured.

To a certain degree, I followed this rule myself when I formulated
the laws of poles of power (might) and centers of power without knowing
what power is in its essence.® A very serious danger emerges in the
process: is it really force that we are measuring? Could it be something
else? At the intuitive level, everyone senses that force is something
fundamental. But what is it?

Political scientists and scholars of international relations have given
many definitions, and they will be presented in the appropriate place.
However, these all remind me at once of that fortunate statement by Yu.
Baturin: “In science they sometimes speak none too clearly of things

1 In Marcel and Bisiach, Consciousness in Contemporary Science, 183.

2 Hegel's Science of Logic, 50.

3 For a philosophical justification of this paradox, see Klaus, The Power of the Word
(Gnoceology and the Practical Analysis of Language).

4 Pomcaré, On Science, 73.

5 See Battler, The 21st Century: The World without Russia, 267-72.
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that they do not have a very clear idea about. It is much more dangerous,
though, when they speak clearly of things they do not understand
clearly™

Clarity can be introduced only through establishing a hierarchy
of linguistic signs and their meanings while translating them into
a scientific language that operates with concepts and categories. It is
well known what great importance philosophers have accorded to the
problems of scientific language, for example, by Condillac and Leibniz.
Even a simple explication of the lexicon on the terminological level
frequently clarifies the essence of problems. When terms are elevated to
the level of concepts and categories in their hierarchical interrelation,
this creates the possibility of transforming an area of knowledge into a
branch of science.

The present work is an attempt of this sort. The methodological basis
is the dialectics, the nucleus of which is Hegel’s dialectics, and dialectical
materialism that emerged in the 19th century through the efforts of two
giants of man—Marx and Engels. For this work, two outstanding books
are particularly important: Dialectics of Nature by Engels and Science of
Logic by Hegel. The scientists in the West, however, with rare exceptions
prefer Kant to Hegel. There is a reason for this, but a discussion of the
subject is outside the scope of this book.

Let us recall that Hegel had a reason for criticizing those
mathematicians who asserted the truth of proofs in physics, on the
grounds that mathematics is unable in principle to uncover “the
qualitative nature of moments.” The reason is clear: “This science
[mathematics—A.B.] is not philosophy, does not start from the Notion,
and therefore the qualitative element, in so far as it is not taken
lemmatically from experience, lies outside its sphere” In other words,
the quality of nature—its essence—can be uncovered only through
notions (concepts), through definitions of concepts that “are laws”

However, even if we agree that without concepts and categories it
is impossible to cognize essences and phenomena, another problem
emerges: that of distinguishing a concept from a category. Often even
great philosophers use these words as synonyms. For example, Vladimir
Lenin offers a treatment of matter as a category, and then, in the same
place, he speaks of it as a concept.

Here we encounter the problem of the inseparable unity of category

1 Quoted in Shakhnazarov, The International Order: Political-Legal Aspects, 30.
2 Hegels Science of Logic, 273.
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and concept. In the words of M. Bulatov, “It is present in those texts
in which one means at the same time the category’s relations to things
split into rubrics, and their own internal content” Therefore, we must
determine at the very beginning what is a concept and what is a category.
This topic in itself is one of the problems of philosophy, with different
solutions offered by different philosophers and currents in philosophy.

Of course, the deepest and the most interesting definitions of these
terms were given by Hegel. In his theory of cognition, he made a clear
distinction between objective logic (the doctrine of being—-categories)
and subjective logic (the doctrine of the concept—a concept as such).
He goes on to specify that “the Concept is the Universal which is at
the same time determinate; that which remains in its determination is
the same Whole or Universal or it is the determinateness which grasps
together within itself the different determinations of an object as a
unity”? Naturally, Hegel’s dialectics lead him to recognize the internal
contradiction of the notion since “any Notion whatever to be a unity of
opposed moments to which, therefore, the form of antinomic assertions
could be given” In that same work, Hegel gives a definition of the
term category. He writes, “According to its etymology and Aristotle’s
definition, category is what is predicated or asserted of the existent”
(ibid., 410).

As mentioned above, there exist other ideas about concepts and
categories inherent to different schools or currents in philosophy that
deserve to be analyzed in a separate work. Here I shall limit myself to
presenting my understanding of these terms, which boils down to the
following:

A category defines the most general properties of being or reality
such as matter, time, and space. Notions are aspects of categories or
forms of thought that reflect some particular side of the categorical
being. To put it more simply, categories are used to analyze “thing-in-
itself” while notions are used to analyze “thing-outside-self” i.e., to
cognize the essence through its manifestations.

It is necessary to note that the word category is also used in the sense
of systematizing, putting into rubrics, splitting up this or that group
of objects. It is this meaning that is used to define the term, say, in the
Oxford Companion to Philosophy: “Categories. The most fundamental

1 Bulatov, Logical Categories, and Notions, 107.
2 Hegel, The Philosophical Propaedeutic, 105.
3 Hegel's Science of Logic, 191.
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divisions of some subject-matter”" This meaning is easily identified,
and, in this work, I shall be using this word for the most part precisely
in its ontological meaning.

To reiterate: Notion is an area of thought in the sphere of subjective
reality in which the objective reality is imprinted. Categories are
embedded in objective reality itself; they reflect existing being in
thought.

One more important thing needs mentioning: the transformation
of categories into concepts and vice versa. A category is transformed
into a concept when that of which it is a reflection is cut away from it,
i.e., being or its attributes. What happens is a transition from objective
reality to subjective reality, which, even though tied to the former
through reflection, already has an independent meaning as a method of
thinking. For example, force can be viewed as a category of being, but
it can also be viewed as something mutually related to other reflected
phenomena—might, for example—and then it becomes a concept. In
the same fashion, concepts can be transformed into categories when
functions or properties of being are added to them. They become
categories even more assuredly when they are endowed with functions
of division, etc.

In principle, I should have described here the method of cognition
I chose for this work. There exists an infinity of these methods; the
choice depends on the scientific milieu in which the researcher dwells
and on the literature toward which he gravitates due to his preferences
or particular circumstances. In this connection, I shall refrain from
asserting that some particular method of research is to be preferred,
but for a host of reasons, I gravitate toward a method of research that
is not recognized by the majority of scientists in the West—dialectical
materialism. Its core is the dialectics of Hegel, which can be described
schematically on the epistemological level.

According to Hegel, ordinary consciousness, or understanding,
proceeds from the separateness of the content of cognition and its form,
i.e., truth and reliability. In the first stage of cognition, it is supposed
that the matter of cognition exists in itself, outside of thought, as some
world at hand. Thinking is connected to this matter as some form from
outside, filling it and acquiring a certain content within it. It follows
from this that Hegel viewed notions as something subjective, set
opposite to the object in the capacity of “outside reflection” Here the

1 Oxford Companion to Philosophy, 125.
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notion—or, more exactly, knowledge of the object—opposes the latter
as direct. The notion only verifies the presence of the object through its
manifestations. The truth still remains “in-itself” This is only natural
since thinking that grasps the manifestations of the object is abstracting
understanding and conducts itself as ordinary common sense, capable
of reflecting the sensuous reality—which is precisely from what its
meaningness or actuality derives. However, common sense is very
assertive, and it often passes itself off as a reason even though in reality
it is not, cognizing as it does only sensuous reality (= subjective truth),
i.e., phenomena rather than the nature of things.

The second stage is the stage of objectification of the notion when
it steps out of its subjectivity and “out-of-selfness” and merges with the
object of its reflection, becoming adequate to it. Then comes truth, which
is “the agreement of thought with the object, and in order to bring about
this agreement—for it does not exist on its own account—thinking is
supposed to adapt and accommodate itself to the object” (ibid., 44).

The projection of this idea onto any topic means that, in subjecting
ourselves to the object, we have discovered the truth “for ourselves” In
other words, having shown common sense, we merely discovered the
presence of the object. Itis necessary here to keep in mind one important
thing: even if we admit that a certain notion really does adequately
reflect reality, it is in this case, only a change in the mode of thoughts
and perceptions. “In its relation to the object, therefore, thinking does
not go out of itself to the object; this, as a thing-in-itself, remains a
sheer beyond of thought” (ibid., 45). That is, the self-aware process of
definition does not change, in this stage, the object itself (for example,
economics or politics); it belongs exclusively to thinking. This thinking,
though, is different from the preceding thinking: understanding has
become elevated to reason or, put differently, negation of understanding
by reason took place. There is progress here, a certain leap. Nevertheless,
a substantial minus remains: even the changed thinking (reason) does
not touch upon the essence of the object the latter remains on its own,
“the empty abstraction,” the “thing-in-itself”! This Kantian doctrine in
its purest form remains if only no subsequent move takes place; i.e.,
until things and thinking about them become adequate to each other—
thinking in its imminent definitions and the true nature of things will
form a single content. According to Kant, this is impossible in principle

1 Lenin, Complete Works in 55 volumes (subsequently CW), 29: 83. [Translated from
Lenin, Philosophical Notebooks. |
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since his “thing-in-itselfis an empty abstraction” And Hegel, as stressed
by Lenin, “demands abstractions, which correspond to the essence”
(ibid., 84) since, as the progress of consciousness shows, “it is only in
absolute knowing that separation of the object from the certainty of itself
is completely eliminated: truth is now equated with certainty and this
certainty with truth™

Thus, in the third stage, a unity of the subjective and the objective is
attained in which the notion finds its adequate expression. This mutual
penetration of opposites—the thought and the object—means the
revelation of the truth.

Let us here recollect that the progress toward truth unfolds in
the following sequence: “The understanding determines, and holds
the determinations fixed; reason is negative and dialectical, because
it resolves the determinations of the understanding into nothing; it
is positive because it generates the universal and comprehends the
particular therein” (ibid., 28). The joining of the two results in “positive
reason, or intuitive understanding,” which equals the positive.

Anyone familiar with Marx’s “Theses on Feuerbach” will notice
that the reasoning of Hegel reproduced above served as the foundation
for the formers criticism of the German materialists conception
of cognition. According to Marx, Feuerbach’s main shortcoming is
“the thing, reality, sensuousness is conceived only in the form of the
object or contemplation, but not as sensuous human activity, practice,
not subjectively”? This approach contradicts Hegel’s views in principle
in which the active aspect of thinking, its merging with the object,
is excluded; i.e., thinking as object-oriented activity. This approach
ultimately leads to the separation of thinking from the object, the
separation of theoretical activity from practice; as a result, both thought
itself and practice begin to decay. Marx was opposed to this. He wrote,
“The question whether objective truth can be attributed to human
thinking is not a question of theory but is a practical question. Man
must prove the truth, i.e., the reality and power, the this-sidedness of his
thinking in practice” (ibid.).

1 Hegel's Science of Logic, 49.
2 Marx, Engels, Collected Works. 2nd edition, 3:1. (subsequently ME). [Translated
from Marx & Engels: Collected Works in 50 volumes. |
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Let me state again: there exist different principles of the thinking activity
of reason and understanding. Within ordinary consciousness, one
usually operates with words, which offer the possibility of describing
the phenomena of the surrounding world. Unfortunately, the area of
knowledge that encompasses foreign policy and international relations—
where the concept of force is key, in my opinion—does not possess its
own language (i.e., a conceptual apparatus) and makes do with terms at
best. These terms have yet to acquire conceptual definiteness. Therein
lies their vulnerability, which means at the same time that this area of
knowledge is not yet a science. Foreign policy and international relations
as a sphere of research continue to rely on common sense, which reflects
at best the sensory perception of understanding. In this connection,
Hegel wittily remarked, “Live and let live”; i.e., sensory perception
recognizes definitions and terms as “indifferent” to each other, with no
contradictions, no conjugacy.

Therefore, introducing conceptual apparatus to this sphere of
knowledge is long overdue. Through concepts, opposites are cognized
in their unity; the positive is learned in the negative and the negative in
the positive. Reason retains concepts in their definiteness and carries
the knowledge of the absolute.

Does force possess this abstract conceptual power in the area of
social life and international relations? The present work is precisely an
attempt to answer that question. It consists of three parts, or books:

One: Dialectics of Force: Ontobia
Two: Society: Progress and Force (Criteria and First Principles)

Three: Mirology: Force and Progress in World Relations

As I pointed out already in the preface, contemporary political
science and the theory of international relations have proved unable
to define the essence of force. This is not at all surprising since even
physicists—people who use this word all the time—debate its essence.
However, in nature, phenomena do not exist separate from their
essences. In order to understand force, it has been necessary to turn to
philosophy, which has not been able to avoid analyzing such a pivotal
category.
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In Chapter [, I present different philosophers’ views on the topic. My
choice of authors was determined not so much by their importance in
the history of philosophy as by their attention to the category of Force.
'Though every one of them made certain contributions to the analysis of
the phenomenon in question, all of them together could not quite satisfy
me, and ultimately I was compelled to give my own definition of this
category in accordance with my conception of being. I had to introduce
a new word for this definition: Ontobia, or ontological force." In my
opinion, it may prove to be a very useful category for understanding the
essence of force.

Chapter II examines the manner in which this ontobia reveals itself
in the inorganic world, mostly through the prism of conceptions of the
Big Bang and operation of the second law of thermodynamics. It was
important here to show that force as an attribute of being can manifest
itself in different guises such as energy or “dark matter”

Chapter III looks at the manifestation of force in the organic world.
'This chapter is important from the perspective of solving the problem
of the boundaries between animate and inanimate nature, i.e., what the
criterion is for living and non-living matter. 1 had to become involved in
discussions about this problem nolens volens. My solution is unusual,
and it placed me in opposition to all modern areas and trends of thought.

Chapter 1V is devoted to problems of the mind and the analysis of
the equally controversial questions of what consciousness and thought
are. 1 also needed to find out in what fashion—or through what
phenomena—thought expresses itself in psychology. On the basis of
combining philosophy and psychology, I have presented a conception
of thinking that has led me to a definition of progress that differs
qualitatively from all known formulations.

The conclusions, formulations, and regularities tied to ontobia
provide, in my view, the methodological tools for analyzing the
manifestations of force in society and international relations. In other
words, the conception of force presented in this part of the book makes
it considerably easier to forecast social and international phenomena;
the correctness of the time frames will in practice depend only on the
availability of databases.

In my research on force, L have drawn on a wide selection of writings from
the domain of the natural sciences (physics, biology, and psychology),

1 The word ontobia consists of two Greek words: onfos (essence) and bia (force).
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authored for the most part by contemporary scientists in the English-
speaking world. I made use, naturally, of works by German and French
authors in their Russian or English translations regarding the matter of
philosophy conceptions and theories of naturphilosophie from the 19th
to early 20th centuries. Being Russian in origin, I could not avoid using
some works by Russian scientists, though only a limited number, for the
simple reason that their names, even the great ones, are unknown to the
Western reader. In other words, their ideas are not subject to scholarly
discussion in the West; they are not even given simple attention. There
are certain reasons for this, but I shall not delve into them here.
Despite the abundance of literature listed in the bibliography, there
is not one book there in the area of naturphilosophie that is dedicated
to force as such.! In one aspect or another, force has been analyzed in
works of a more general scope from the philosophers of antiquity until
the end of the 19th century. Then, in the 20th century, the analysis of
force was picked up by the social sciences, mainly in the aspect of power
or authority. In spite of this, force did not become either a category
or a concept; i.e., it did not become the core of even one scientific
conception or theory within whose framework one could formulate
the regularities of its functioning or manifestation. Nonetheless, there
does exist a certain range of literature—not very large in quantity—that
attempts to use system analysis of the fundamental problems of human
knowledge: How and why did the universe emerge? What is life, what
is man, and what is he necessary for? Among the authors of this kind
of work, I would like to single out the names of the following scientists
of the 20th and early 21st centuries: V. I. Vernadsky, I. S. Shklovsky,
Walter Hollitscher, Pierre Teilhard de Chardin, J. Bernal, Arthur Young,
Armand Delsemme, Roger Penrose, and Steven Weinberg. The value of
their works lies in that these scientists trace Being from its beginning
to man—based, of course, on their own scientific and ideological views.
In the present case, it does not matter whether I agree with their views
or not; to me, it is important that they managed to span a wide range
of different branches of science without losing the main thread of their
analysis. Of all 19th-century works, the one most relevant to the topic

1 T have a confession to make to the reader: it turns out that such a book does indeed
exist, but, unfortunately, I only read it after this book of mine had already been
published in Russian and translated into English. It is Herbert Spencer’s famous work
First Principles, which T had laid aside, intending to use it in another of my work and,
not suspecting that his theory of evolution stems from the universal conception of
Persistence of Force.
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of my research is Dialectics of Nature by Engels; it amazes not only with
its universal grasp of different sciences, but also with its predictions that
came true in the 20th century. I believe that no textbook on natural
sciences is worth the paper it is printed on unless it presents, even if
only briefly, the ideas and views of the scholars listed above.

The reader has certainly noticed by now that I frequently quote
Hegel. There is good reason for that; I deeply believe that no matter what
ideological labels are attached to this name, it is impossible to reflect
on any topic of study to its full extent without his methodology. In the
time elapsed since Hegel's books Phenomenology of Mind and Science
of Logic, mankind has not invented a better mechanism for developing
thinking. My special attitude toward Hegel is due to the fact, among
others, that it was Hegel who led me toward the definition of force that
took on the form of the category Ontobia.

31



SELECTED BIBLIOGRAPHY

Note. 1 list here only the writings that have been of use in the
making of this book. Articles published in newspapers or magazines
such as the New Scientist used in this book arc not shown in the
bibliography. Those entries are given in the text notes.

In Russian:

Amosov, N. My World Outlook. Moscow, 2001, electronic version.
Aristotle. Works in four volumes. Moscow: Mysl’, 1976-1984.

Astronomy and the Modern Picture of the World. Moscow, 1996.
Available at  http://filosof historic.ru/books/item/f00/s00/z0000653/
index.shtml

Bacon, F. On Principles and Origins. Moscow: GSEI, 1937,
Bacon, F. The New Organon. Moscow: GSEI, 1938,

Balvberdin, V. The Mystery of the Conception of the Universe. Moscow:
Ripol Classic, 2002.

Berdyshev, S. Laws of the Cosmos. Moscow: Ripol Classic, 2002.

Berg, A. I et al., eds. Management, Information, Intellect. Moscow:
Mysl®, 1976.

Bemal, J. The Problem of Stages in Biopoesis. Also his The Gradation
of Structural Units in Biopoesis. “The Emergence of Life on Earth.”

Biological Encyclopedic Dictionary. Ed. M. S. Gilyarov. Moscow:
Soviet Encyclopedia, 1986. Reprint edition. Moscow: The Big Russian
Encyclopedia, 2003.

Blumenteld, L. A. Information, Thermodynamics and the Construction

303



DIALECTICS OF FORCE: ONTOBIA

of Biological Systems. PHYSICA, 1996. Available at http://www.pereplet.
ru/obrazovanie/stsoros/136.html

Bobrov, L. Let Us Talk of Demography. Moscow: Molodava Gvardiya,
1974,

Bogdanova, T. L. Biology: Problems and Exercises. Moscow: Vyschaya
Shkola, 1991.

Bromley, Yu. V., ed. The History of Primeval Society. Moscow: Nauka,
1988.

Bulatov, M. A. Logical Categories and Concepts. Kiev: Naukova
Dumka, 1981.

Chertkov, V. Of Love: Conversations Between a Philosopher and a
Writer. Moscow: Moskovsky Rabochii, 1964.

Chirkov, Yu. The Quark Hunt. Moscow: Molodaya Gvardiya, 1985.
Condillac. Works in three volumes. Moscow: Mysl’, 1980-1983.
Cybernetics: Results of Development. Moscow: Nauka, 1979.

Davies, P. The Accidental Universe. Moscow: Mir, 19835,

Descartes, Rene. Selected Works. Moscow: Politisdat, 1950.

Diderot, Denis. Works in two volumes. Moscow: Mysl™, 1986,
Dietzgen, Josef. Selected Philosophical Works. Moscow: OGIZ, 1941.

Diogenes, Laertes. Lives and Opinions of Eminent Philosophers.
Moscow: Mysl’, 1986.

Eigen, M., and Winkler, R. The Game of Life. Transl. from the German
by V. M. Andreeva. Moscow: Nauka, 1979.

The Emergence of Life on Earth. Collection of presentations from the
international conference, August 1957. Moscow: USSR Academy of
Science, 1959,

Erde1-Gruz, T. The Principles of the Structure of Matter. Moscow: Mir,
1976.

General Biology. Academician V. K. Shumny et al., eds. Moscow:
Prosvescheniye, 1995.

Grigoriev, V., Myakishev, V. Forces in Nature. Moscow: Nauka, 1983,

304



SELECTED BIBLIOGRAPHY

Gubin, V. B. Physical Models and Reality: The Problem of Concordance
Between Thermodynamics and Mechanics. Almaty, 1993. Available at
http://www.entropy.narod. ru/BOOK-93 HTM

Hollitscher, Walter. Nature in the Scientific Picture of the World. Transl.
from the German by I. A. Akchurina et al. Moscow: Progress, 1966.

lordansky, N. N. The Evolution of Life. Moscow: Academia, 2001,
Kant, I. A Critique of Pure Reason. Moscow: Mysl, 1994.

Kant, Immanuel. The Metaphysical Principles of Natural Science. Works
in six volumes. Vol. 6. Moscow: Mysl, 1966.

Karpenkov, S. H. Conceptions of Modern Natural Science. Moscow:
Academic Project, 2000.

Kazyutinsky, V. V. “The Thermodynamic Paradox in Cosmology: A New
View.” In Astronomy and the Modern Picture of the World.

Klaus, Georg. Cybernetics and Society. Transl. from the German by N.
G. Komlev. Moscow: Progress, 1967.

Klaus, Georg. The Power of the Word. Transl. from the German by N. G.
Komlev. Moscow: Progress, 1967.

Kuznetsov, B. G. Mind and Being: Etudes on Classical Rationalism and
Nonclassical Science. Moscow: Nauka, 1972.

La Mettrie, J. O. Works. Moscow: Mysl, 1983.
Leibniz, G. Works in four volumes. Moscow: Mysl, 1982-1989.

Lenin, V. I. Complete works in 55 volumes. Moscow: Politizdat, 1958~
1965.

Leonardo da Vinci. Selected Works. Transl. by V. P. Zubov et al. Moscow:
AKT, 2000.

Lévy-Bruhl, L. Primitive Thinking. Transl. from the French. Leningrad:
Ateist, 1930.

Locke, John. Works in three volumes. Moscow: Mysl, 1985-1988.

Lomonosov, M. V. Selected Philosophical Works. Moscow: Gospolitizdat,
1950.

Marx, K., and Engels, F. Collected Works. Second ed. Moscow: Politizdat,
1955-1981.

305



DIALECTICS OF FORCE: ONTOBIA

Narsky, 1. S. West European Philosophy of the 17th Century. Moscow:
Vyschaya Shkola, 1974.

Nicholas of Cusa. Works in two volumes. Moscow: Mysl, 1979.

Oleksin, A. V. “The Levels” Structure of the Living and Biopolitics” In
The Philosophy of Biology: Yesterday, Today, Tomorrow.

Pavlovskaya, T. E., and Pasynsky A. G. “The Primary Forming of Amino
Acids in Ultraviolet Rays and Electrical Discharge” In The Emergence
of Life on Earth.

Penrose R. The Emperors New Mind: On Computers, Thinking and the
Laws of Physics. Transl. from the English. Moscow: Editorial URSS,
2003.

Philosophical Encyclopedic Dictionary. Moscow: Soviet Encyclopedia,
1983.

Philosophy, Logic, Language. D. P. Gorsky and V. V. Petrov, eds. Moscow:
Progress, 1987.

The Philosophy of Biology: Yesterday, Today, Tomorrow (in memory of
Regina Semyonovna Karpinskaya). Moscow: IFRAN, 1996.

The Physics of the Cosmos: A Little Encyclopedia. Ed. R A. Syunyaev.
Moscow: Soviet Encyclopedia, 1986.

Plato. Works in three volumes. Moscow: Mysl, 1968-1972.
Podolny, Roman. Something Named Nothing. Moscow: Znaniye, 1983.
Poincaré, H. On Science. Transl. from the French. Moscow: Nauka, 1983.

Prigozhin, 1., ed. Man Facing Uncertainty. Transl. from the English.
Moscow-1zhevsk: The Institute of Computer Research, 2003.

Prigozhin, L., and Stengres, 1. Order Out of Chaos: The New Dialogue of
Man with Nature. Transl. from the English. Moscow: Editorial URSS,
2003.

Prokhorov, A. M., ed. Physical Encyclopedic Dictionary. Moscow: Soviet
Encyclopedia, 1983. Reprint: Moscow, 2003.

Prosvetov, Yevgenyi. Information and Entropy. Internet.
Rovinsky, R. The Evolving Universe. Moscow, 1995. Internet.
Schelling, E W. J. Works in two volumes. Transl. from the German.

306



SELECTED BIBLIOGRAPHY

Moscow: Mysl, 1987.

Searle, John R. “The Nature of Intentional States” In Philosophy, Logic,
Language.

Shakhnazarov, G. Kh., ed. The International Order: Politico-Legal
Aspects. Moscow: Nauka, 1986.

Shklovsky, 1. S. The Universe, Life, Intelligence. Moscow: Nauka, 1987.

Slavskaya, K. A. Thought in Action (The Psychology of Thinking). Moscow:
Politizdat, 1968.

Tchizhenkova, R. A. “The Problem of Reduction in Biology and
Neurophysiology” In The Philosophy of Biology: Yesterday, Today,
Tomorrow.

Thinking and Language. Moscow: Politizdat, 1957.

Tsitsin, F. A. “The Astronomical Picture of the World: New Aspects”
In Astronomy and the Modern Picture of the World. Moscow, 1966.
Available at http://philosophy.ru/iphras/library/zizin.html

Tyukhtin, V. S., and Urmantsev, Yu. A., eds. System, Symmetry, Harmony.
Moscow: Mysl, 1988.

Vernadsky, V. 1. Philosophical Thoughts of a Natural Scientist. Moscow:
Nauka, 1988.

Villee, C. Biology. Transl. from the English by N.M. Bayevskaya et al.
Moscow: Mir, 1964.

Yagodinski, Victor. We Are Ruled by Cosmos. Moscow: Repol Classic,
2003.

Yaroshevsky, M. G. Psychology in the 20th Century. Moscow: Politizdat,
1971.

In Western languages:

Alain, Morin. “The Self and Its Brain.” Science & Consciousness Review,
no. 1 (November 2003): 1-10.

Alexander, Christopher. The Nature of Order: An Essay on the Art of
Building and the Nature of the Universe, Vol. 1, The Phenomenon of Life.

307



DIALECTICS OF FORCE: ONTOBIA

Berkeley, CA: The Center for Environmental Structure, 2002.
Aristotle. Metaphysics. Transl. W. D. Ross. eBooks@Adelaide, 2004.

Aristotle. Physics. Transl. R. P. Hardie and R. K. Gaye. eBooks@Adelaide,
2004.

Atkins, P. W. The Second Law. New York: Scientific American Books,
1984.

Baars, Bernard J. “The Global Brainweb: An Update on Global Workspace
Theory” Science ¢ Consciousness Review, no. 2 (October 2003).

Barr, Frank. The Theory of Evolutionary Process as a Unifying Paradigm.
1997. Available at http://www.hyperspere.com/ay/barr.html

Barrow, John D. Theories of Everything: The Quest for Ultimate
Explanation. Oxford: Clarendon Press, 1991.

Barrow, John D. The World within the World. Oxford: Oxford University
Press, 1990.

Battler, Alex. The 21st Century: The World without Russia. Salt Lake
City: American University & Colleges Press, 2004.

Battler, Alex. Society: Progress and Force: Criteria and First Principles.
New ed. and transl. New York: CreateSpace, 2013.

Baturin, Yu. “Political Information and Its Perception” In Political
Sciences: Research Methodology. 12th International Political Science
Association Congress. Moscow, 1982, 109-18.

Berkeley, G. Alciphron or The Minute Philosopher. In The Works of
George Berkeley. Bishop of Cloyne. A. A. Luce and T. E. Jessop, eds.
Volume Three. London: Thomas Nelson and Sons Ltd., 1950.

Bernal, J. D. Science in History. London: Watts & Co., 1954.

Bohm, David, and Peat, F. David. Science, Order, and Creativity. Toronto:
Bantam, 1987.

Brooks, Daniel R., and Wiley, E. O. Evolution as Entropy. Chicago: The
University of Chicago Press, 1986.

Bryson, Bill. A Short History of Nearly Everything. Chatham: BCA, 2003.

Biichner, Louis. Force and Matter: Empirico-Philosophical Studies,
Intelligibly Rendered. London: Triibner & Co., 1864.

308



SELECTED BIBLIOGRAPHY

Carroll, Sean, “Filling in the Background” Nature (6 March 2003).
Carter, Rita. Consciousness. London: Weidenfeld & Nicolson, 2002.

Chalmers, David. “The Puzzle of Conscious Experience” Scientific
American {December 1995): 62-68.

Cotterill, Rodney M. J. “Evolution, Cognition and Consciousness.”
Journal of Consciousness Studies, 8, No. 2 (2001): 3-17

Crane, Tim. Elements of Mind: An Introduction to the Philosophy of
Mind. Oxtord: Oxford University Press, 2001.

Crick, Frances. The Astonishing Hypothesis: The Scientific Search for the
Soul. New York: Touchstone, 1995.

Damasio, Antonio. Descartes’s Error: Emotion, Reason, and the Human
Brain. New York: Avon, 1995.

Darwin, Charles. The Origin of Species. Ed. J. W. Burrow. London:
Penguin, 1985.

Davies, Paul. The Fifth Miracle: The Search for the Origin of Life. London:
Penguin, 1998.

Delsemme, Armand. Our Cosmic Origins: From the Big Bang to the
Emergence of Life and Intelligence. Cambridge: Cambridge University
Press, 1998.

Dennett, Daniel. Consciousness Explained. Harmondsworth: Penguin,
1991.

Dennett, Daniel C. Review of McGinn, 7he Problem of Consciousness.
The Times Literary Supplement 10 (10 May 1991).

Descartes, Rene. The Philosophical Writings of Rene Descartes. Vol. 1.
Transl. John Cottingham, Robert Stoothoff, Dugald Murdoch. London:
Cambridge University Press, 19853,

Descartes, Rene. The Principles of Philosophy (selections). Transl.
John Veitch. Project Gutenberg Release #4391 (August 2003). Internet.

Diogenes, Lacrtius. The Lives and Opinions of Eminent Philosiphers.
Transl. Charles Duke Yonge. HTML at classicpersuasion.org

Feser, Edward. “Qualia: Irreducibly Subjective but Not Intrinsic.”
Journal of Consciousness Studies 8, no. 8 (2001): 3-20.

309



DIALECTICS OF FORCE: ONTOBIA

Gish, Duane T. “Origin of Life: Critique of Early Stage Chemical
Evolution Theories.” IMPACT no. 31 (January 1976). Internet.

Gould, Stephen Jay. The Structure of Evolutionary Theory. Cambridge,
MA: Harvard University Press, 2002.

Graham, Loren R. Science and Philosophy in the Soviet Union. London:
Allen Lane, 1973.

Greene, Brian. The Elegant Universe. London: Jonathan Cape, 1999.

Greene, Brian. The Fabric of the Cosmos: Space, Time and the Texture
of Reality. London: Allen Lane, 2004,

Gulick, Robert Van. “Reduction, Emergence and Other Recent Options
on the Mind/Body Problem: A Philosophic Overview.” Journal of
Consciousness Studies 8, no. 9-10 (2001): 1-34.

Guth, Alan. The Inflationary Universe. Reading, MA: Addison-Wesley,
1997.

Hacckel, Emst. Die Weltrdithsel: Gemeinverstindliche Studien iiber
Monistische Philosophie. Stuttgart: Alfred Kréner Verlag, 1899,

Hawking, Stephen. Black Holes and Baby Universes and Other Essays.
London: Bantam, 1993.

Hawking, Stephen. A Brief History of Time: From the Big Bang to
Black Holes. London: Bantam, 1990.

Hegel, G. W. E The Phenomenology of Mind. Transl. ]. B. Baillie. 1807.
Internet.

Hegel, GW.F. The Philosophical Propaedeutic. Oxford: Basil
Blackwell, 1986.

Hegel's Science of Logic. Transl. A. V. Miller. London: George Allen &
Unwin Ltd., 1969.

Heil, John. Philosophy of Mind: A Guide and Anthology. Oxford:
Oxford University Press, 2004.

Helmholtz, Hermann Ludwig Ferdinand von. On the Conservation
of Force. 1863. Transl. Edmund Atkinson. Internet: Modern History
Sourcebook.

Hesiod. The Theogony. Online Medieval and Classical Library Release #8.

310



SELECTED BIBLIOGRAPHY

Ho, M. W. The Rainbow and the Worm: The Physics of Organisms. World
Scientific (1993, 1998), Singapore. Internet.

Ho, Mae-Wan. “The Architect of Life” ISIS Review (11 April 2003).

Ho, Mae-Wan. “Are Economic Systems Like Organisms?” (19 Nov.
2003). Available at www.i-sis.org.uk/hannove.php

Hunt, Harry T. “Some Perils of Quantum Consciousness:
Epistemological Pan-experientialism and the Emergence-Submergence
of Consciousness.” Journal of Consciousness Studies, 8, no. 9-10 (2001):
35-45.

“Hutchinson”” The Dictionary of Science. Oxford: Helicon, 1999.

Huxley, J. Evolution: The Modern Synthesis. London: George Allen &
Unwin Ltd, 1974.

Isaak, Mark. “What Is Creationism?” 3 May 30 2000. Available at www.
talkorigins.org

Jordan, J. Scott. “Consciousness on the Edge: The Intentional Nature of
Experience” Science ¢ Consciousness Review no. 1 (December 2003):
1-7.

Jordan, P. Die Physik und das Geheimnis der organischen Leben.
Braunschweig: Veiweg, 1941.

Kaku, Michio. Visions. Oxford: Oxford University Press, 1998.

Kallosh, R., Kofman, L., and Linde, Andrei. “Pyrotechnic Universe”
arXiv:hep-th/0104073 v3 (29 June 2001).

Kant, Immanuel. Metaphysical Foundations of Natural Science. Transl.
James Ellington. Indianapolis, IN: Bobbs-Merrill, 1970.

Khoury, J., Ovrut, B. A,, Steinhardt, P. J., and Turok, N. “The Ekpyrotic
Universe: Colliding Branes and the Origin of the Hot Big Bang” hep-
th/0103239.

Khoury, J., Ovrut, B. A., Steinhardt, P. J., and Turok, N. A. “Brief
Comment on The Pyrotechnic Universe” arXiv:hep-th/0105212 vl (22
May 2001).
Leibniz, G. W. New Essays in Human Understanding. Transl. and ed. Peter
Remnant and Jonathan Bennett. Cambridge: Cambridge University
Press, 1996.

311



DIALECTICS OF FORCE: ONTOBIA

Leibniz, G. W. Philosophical Essays. Ed. and transl. Roger Ariew and
Daniel Garber. Indianapolis: Hackett, 1989.

Leibniz, G. W. Philosophical Writings. Ed. G. H. R. Parkinson. Transl.
Mary Morris and G. H. R. Parkinson. London: J]MD Dent & Sons Ltd,
1973.

Lenin, V. 1. Materialism and Empirio-criticism. Moscow: Progress
Publishers, 1970.

Lenin, V. I. Philosophical Notebooks. Vol. 38. Transl. Clemence Dutt. In
Lenin’s Collected Works, 4th English ed. Moscow: Progress Publishers.
Available at http://www.marxists.org/archive/lenin/index.htm

Leonardo Da Vinci. The Notebooks. Vol. 2. Transl. Jean Paul Richter.
1888. Internet.

Levin, Roger. Complexity: Life at the Edge of Chaos. London: ] M Dent
Ltd, 1993.

Libet, Benjamin. “Can Conscious Experience Affect Brain Activity?”
Journal of Consciousness Studies 10, no. 1 (2003): 24-28.

Livingston, Paul. “Experience and Structure: Philosophical History and
the Problem of Consciousness” Journal of Consciousness Studies 9, no.
3 (2002): 15-33.

Locke, John. An Essay Concerning Human Understanding. Ed. A. D.
Woozley. London: Fontana Library, 1964.

Lycan, W, ed., Mind and Cognition. Oxford: Blackwell, 1990.

Mackie, J. L. The Cement of the Universe. Oxford: Oxford University
Press, 1974.

Malsburg, Christoph von der. “How Are Neural Signals Related to
Each Other and to the World?” Journal of Consciousness Studies 9, no. 1
(2002): 47-60.

Mangan, Bruce. “Volition and Property Dualism”  Journal of
Consciousness Studies 10, no.12 (2003): 29-34.

Marcel, A. J., and Bisiach, E. Consciousness in Contemporary Science.
Oxford: Oxford University Press, 1988.

Marx & Engels: Collected Works in 50 volumes. Available at http://www.
marxists.org/archive/

312



SELECTED BIBLIOGRAPHY

Masataka, Fukugita. “The Dark Side” Nature 422 (3 April 2003): 489-
491.

Melhuish, George. The Paradoxical Nature of Reality. Bristol: St.
Vincent’s Press, 1973.

Miranker, W. L. “A Quantum State Model of Consciousness” Journal of
Consciousness Studies 9, no. 3 (2002): 3-14.

Mithen, Steven. The Prehistory of the Mind. London: Phoenix, 1996.

Montero, Barbara. “Post-Physicalism.” Journal of Consciousness Studies
8, no. 2 (2001): 61-80.

Needham, J. “Evolution and Thermodynamics.” In Time: The Refreshing
River. London: Allen and Unwin, 1943.

Newton, Isaac. Mathematical Principles of Natural Philosophy. London:
Dawsons of Pall Mall, 1968.

Nikolaus von Kues. Vom Globusspiel. Hamburg: Velix Meiner Verlag,
1978.

The Oxford Companion to Philosophy. Ed. Ted Honderich. Oxford:
Oxford University Press, 1995.

Parker, Barry. Einstein’s Dream: The Search for a Unified Theory of the
Universe. New York: Plenum Press, 1986.

Parmenides of Elea. On Nature (Peri Physeos). Ed. Allan F. Randall
from translations by David Gallop, Richard D. McKirahan, Jr., Jonathan
Barnes, John Mansley Robinson et al. Available at http://home.ican.
net/~arandall/Parmenides/

Penrose, Roger. The Emperor’s New Mind: Concerning Computers,
Minds and the Laws of Physics. New York: Oxford University Press,
Vintage, 1990.

Penrose, Roger. Shadows of the Mind: A Search for the Missing Science
of Consciousness. London: Vintage, 1995,

Plato. Phaedrus. Transl. B. Jowett. Project Gutenberg Release #1636
(February 1999).

Rees, Martin. Just Six Numbers: The Deep Forces that Shape the
Universe. London: Weidenfield & Nicolson, 1999.

Romijn, Herms J. “Are Virtual Photons the Elementary Carriers of

313



DIALECTICS OF FORCE: ONTOBIA

Consciousness?” Journal of Consciousness Studies 9, no. 1 (2002):
61-81.

Rudd, A.J. “What It’s Like and What’s Really Wrong with Physicalism:
A Wittgensteinian Perspective.” Journal of Consciousness Studies 5,
no. 4 (1999): 454-63.

Ryle, Gilbert. The Concept of Mind. London: Hutchinson, 1949,

Saloma, John S. The Theory of Process 1: Search for a Paradigm. 1991.
Available at http://www.hyperspere.com/ay/the lexc. html. lexc html

Sheldrake, Rupert. 4 New Science of Life. London: Flamingo, 1993.

Spinoza, Benedict de. Political Treatise. Vol. 1. Ed. R. H. M. Elwes.
Transl. A. H. Gosset. London: G. Bell & Son, 1883. Available at http://
www.constitution.org/bs/poltr-02 htm

Spinoza, Benedictus de. Ethics. Transl. Andrew Boyle. London: Heron
Books. (Date 1s not indicated.)

Steiger, Frank. “Attributing False Attributes to Thermodynamics.”
(1997). Available at www.talkorigins.org

Stubenberg, Leopold. Abstract: “Qualia: Mental, Physical, or Neither.”
Prepared for the sixth “Toward a Science of Consciousness™ conference,
Tucson (AZ, USA) Convention Center, 7-11 April 2004.

Talbot, Michael. The Holographic Universe. New York: HarperCollins,
1991.

Taylor, John. When the Clock Struck Zero. New York: St. Martin’s
Press, 1994,

Teilhard de Chardin, Pierre. The Human Phenomenon. Brighton: Sussex
Academic Press, 2003.

Velmans, M. “How Could Conscious Experience Affect Brains?”
Journal of Consciousness Studies 9, no. 11 (2002): 3-29.

Watson, Peter. The Modern Mind. New York: Perenmal, 2001.

Weinberg, S. The Three Minutes. New York.: Basic Books; London:
Andre Deutsch, 1977.

Weinberg, Steven. “A Designer Universe?” Skeptical Inquirer (Sept.
2001): 64-68.

314



SELECTED BIBLIOGRAPHY

Weinberg, Steven. Dreams of a Final Theory. London: Hutchinson
Radius, 1993.

Wiener, Norbert. Cybernetics: Or Control and Communication
in the Animal and the Machine. New York: M.I.T. Press and John
Wiley & Sons, 1961.

Wiener, Norbert. The Human Use of Human Beings: Cybernetics
and Society. London: Free Association Books, 1989.

Wilber, Ken. “An Integral Theory of Consciousness” Journal of
Consciousness

Studies 4, no. 1 (February 1997): 71-92.

Wilkins, John. “Evolution and Philosophy. 19977 Available at www.
talkorigins.org/fags/evolphil.html [31 August 1999]

Wills, Christopher. The Runaway Brain: The Evolution of Human
Uniqueness. London: HarperCollins, 1993.

Young, A. M. “The Four Levels of Process, 1996 Available at http://
www.hyperspere.com/ay/

Young, A. M. The Reflexive Universe: Evolution of Consciousness.
Novato, CA: Robert Briggs Associates, 1976. Available at http://www.
hyperspere.com/ay/

Young, A. M. “Science, Spirit and the Soul” Repr. The Journal of Near
Death Studies 41 (Summer 1988). Available at http://www.hyperspere.
com/ay/

Young, A. M. “The Theory of Process” Available at http://www.
hyperspere.com/ay/

Young, Arthur M. Which Way Out? And Other Essays. Berkeley, CA:
Robert Briggs Associates, 1980.

Zohar, Danah. The Quantum Self: A Revolutionary View of Human Nature
and Consciousness Rooted in the New Physics. London: Bloomsbury, 1990.

315



INDEX

A

Acusilaos 38

Alexander, Christopher 92, 163, 201
Altman, Sydney 148

Amosov N. 247

Anaxagoras 37,41, 98
Anaximander 37, 39

Anaximenes 37

Anokhin PK. 228, 255

Aquinas, Thomas 139

Aristotle 14, 16, 20, 24, 39, 40,41, 42,
56, 138, 141, 145, 174, 201, 212,
226

Arkani-Hamed, Nima 101
Arkhipov VM. 254
Atkins P. 128, 129
Atkins, P. 197

B

Baars, Bernard J. 244
Bacon, Francis 46,47, 48
Bacon, Roger 36, 42
Barr F. 78

Barrow, John 90, 94, 97, 105, 124,
127, 132, 257

Baturin, Yuri 14, 22,273
Bauer E.S. 152

BellJ. 176

Benardete J. 115

316

Berg, L.S. 140, 303

Bergson, Henri 140, 142, 186
Berkeley, George 210, 239
Berkeley, George 35, 54
Berlucchi G. 142

Bernal, John D. 30, 146, 150, 199,
201, 202, 203, 219

Blumenfeld L.A. 159, 160, 163, 275
Bohm, David 231, 232, 233

Bohr, Niels 125,229

Boltzmann L. 128, 152, 166
Bonaventure 42

Bondi, Hermann 91

Brac, Andre 148, 149
Brandenberger, Robert 94, 95

Brooks, Daniel R. 153, 154, 155, 157,
158, 159, 166, 221

Broom, Robert 186
Biichner, Ludwig 70, 281
Biichner, Ludwig 69, 70
Buchtel A. 142

Bulatov, M. 24

Buridan, John 42
Bursen H A. 142

C
Calvin, Melvin 147

Carroll, Sean 101, 309
Carter, Brandon 125



Carter, Rita 228, 231, 234, 237, 238,
239, 240, 243, 263, 271

Cech, Thomas 148

Chardin, Pierre Teilhard de 125, 133,
147, 189, 190, 219, 260

Chardin, Pierre Teilhard de
74,75,76

Cheng, Sing-Tia 101
Clarke, Samuel 51

Cole, Marian 187
Condillac 23, 57, 58, 59
Cooks, Graham 200
Copernicus 36, 122
Crick, Francis 144, 170
Cusa, Nicholas 34,43, 44

30, 73,

D

Darwin, Charles 122, 148, 158, 160,
166, 180, 181, 182, 183, 184, 208

Davies, P. 126, 151, 152, 166, 167,
181, 186, 187, 195, 196, 204, 205,
217, 220

Delsemme, Armand 30, 93, 147, 191,
192, 203, 207, 208, 265

Democritus 39

Dennett, Daniel 240, 241, 242
Descartes 49, 50, 58, 87, 226, 239
Diderot 57, 59, 60, 61

Dietzgen, Joseph 69, 70, 71, 72
Diogenes Laertius 38, 39

Driesch, Hans 140, 141, 142, 143, 171
Dubois-Reymond, Emil 13, 69
During, Eugene 72

Duve, Christian de 149, 187

E

Eccles, John 186, 227,243

INDEX

Eddington A. 152, 166, 249

Eigen, Manfred 148, 149, 163, 178,
179, 180, 192

Einstein 74, 91, 102, 111, 121, 235,
236, 286, 289

Emmeche, Claus 203
Empedocles 38, 39,41, 98

Engels 23,27,31,37,770, 72, 87, 89,
129, 131, 144, 145, 177, 187, 197,
203, 281

F

Farmer, James Doyne 203
Feuerbach 27

Feuerbach, Ludvig 27
Fodor, Jerry 242

Fox, Sydney 147, 150, 187
Frautschi S. 156

Fridmann, Alexander 92
Fukugita, Masataka 102, 103

G

Galilei, Galileo 36
Galton, Francis 235, 236
Gasperini, Maurizio 113
Gelin, Alleta d’A. 203
Gilbert, William 36
Ginzburg V.L. 91, 127
Gish, Duane T. 187, 188
Glashow Sh. 90

Gold, Thomas 91

Gould, Stephen 16, 182, 183, 184,
195, 219,220, 27

Graham L.A. 177,254

Gubin, VB. 130, 131, 211
Gunzig, Edgar 115, 116, 117, 120
Gurovich, V.Tz. 99

317



Gurwitsch A. 171
Guth, Alan 93,94, 113

H

Haeckel, Emst 13,69, 130, 208, 310
Haldein, John B. 146

Hameroff, Stuart 233, 234, 238
Hartman, Max 230

Hawking, Stephen 92, 97, 107, 122,
1285, 132,233

Hegel 14, 16, 19, 20, 22, 23,24, 25,27,
28,31,385, 36,43, 54,.57, 38, 62,63,
64,65, 66, 67,68,69,70,73,75, 82,
83, 86, 87, 115, 119, 122, 124, 165,
184, 205, 214, 215, 222, 259, 281

Helmholtz, Hermann 69, 88, 89, 143,
145,152, 166

Heraclitus 37
Hesiod 37
Hilbert, David 86

Hollitscher, Walter 30, 91, 140, 200,
201

Ho, Mae-Wan 162, 163

Howry, Justin 96

Hoyle, Fred 91, 170, 187, 188, 191,
192

Hubble, Edvin 92, 102
Huttenlocher, Peter 259

Iordansky N.N. 181, 193
Isaak, Mark 138

James, William 88, 203
Jantsch, Eric 245

Jones J.S. 278
Jordan P. 230,255
Joule, James 88
Joyce, Harold F. 148
Jung, Karl 171, 251

K

Kaku, Michio 131, 132
Kalsin FEF. 254

Kant 17, 23, 61, 62, 63, 73, 75, 87,
122,213, 241, 247

Karpenkov S.H. 199, 200, 305
Kearns-Smith, A.Graham 149, 150
Kedrov B M. 255

Keppler, Johannes 36

Kim, Jaegwon 227

Klaus, Georg 22,273

Kuznetsov, B.G. 51

L

La Mettric 57, 58, 61, 269
Layzer D. 156
Lebedev M.P. 255

Leibniz 14y 17,23, 51, 52, 54, 55,.56,
57,38, 59,60,62,72,122, 141, 267

Letiine 17,23, 26, 27,70, 89, 197, 222,
260, 281

Leonardo da Vinci 34, 44, 45, 201
Leontiev ANN. 228

Leucippus 41

Levi-Bruhl L. 264

Levin, Roger 195, 227, 243

Liebig Yu. 69, 70, 122, 139, 140, 144
Linde, Andrei 94, 96, 99
Livingston, Paul 230, 231

Locke, John 53,54, 55



Lomonosov M. 122

Lotka A.J. 153

Luria AR. 228

Luty, Markus 101

Lyapunov A.A. 200
Lyubarsky, Georgy 14, 15,221

M

Mackie J. L. 175
Martin, William 98, 151

Marx 14, 23, 27, 37, 68, 70, 72, 163,
185

McGinn, Colin 227, 240, 241, 242,
243,309

Medvedev N.V. 254
Melhuish, George 115
Mendel 157

Meyer, Julius 88
Miller, Stanley 146, 147
Mill, John Stuart 13, 14
Miranker W.L. 230
Mithen, Steven 235
Moleshott, Yakob 69
Monod, Jacques 189
Morin, Alain 235
Mukhin L M. 151
Mukohiyama, Shinji 101

N

Nagel, Thomas 242
Needham J. 157, 169
Newell, Allan 244

Newton 14, 19, 22, 42, 49, 50, 51, 58,
60, 87, 88, 110, 122, 124, 132, 157,
289

INDEX

O

Oparin A.1. 146, 202, 208
Orgel, Leslie 144, 149, 170
Osborn H.F. 140

Ovrat, Burt 96

P

Parker, Barry 91, 92, 95
Parmenides 46, 313
Pasteur, Louis 145, 199
Pasynsky A.G. 147
Pavlov LP. 228
Pavlovskaya TE. 147
Peat, David 232,233

Penrose, Roger 30, 97, 169, 233, 234,
235, 236, 238, 239, 265

Penzias, Arno 100
Perlmutter, Saul 101
Pitayevsky, L.P. 99

Plato 14, 38, 39, 41, 174, 226, 230,
247,250

Poincare 87

Poincare, Henry 22, 87
Poincaré, Henry 22
Ponnamperuma, Cyril 151, 187
Popper, Karl 15, 175, 185, 247
Potter, Van Rensselaer 187

Prigozhin I. 11 117, 128, 147, 148,
192

R
Redi, Francesco 145
Rees, Martin 98, 104, 106, 110, 111

Reil LK. 139
Rerikh N.K. 256

319



DIALECTICS OF FORCE: ONTOBIA

Robertson, Deborah L. 148
Robertson, Howard 92

Rovinsky, Reomar 100, 112, 125, 126,
198

Rubakov V.A. 91, 98
Rubinshtein S.L.. 228, 255
Russell, Bertrand 281
Russell, Michael 151
Ryakin A.N. 255

Salam A. 90
SalomaJ. 79

Schelling 14, 63, 64, 139, 174, 188,
189, 204, 210, 219, 220

Schopenhauer 227,236

Schopf, J. William 203

Schrédinger, Ervin 154, 162, 197,210
Scott, Alwyn 234, 255

Searle, John 230, 231, 241

Sechenov .M. 228, 258

Severtsev A.N. 193

Sheldrake, Rupert 139, 141, 142, 160,
161, 162, 170, 171, 172, 174, 175,
176,177, 178, 231, 232, 233

Shklovsky L.S. 30, 91, 107, 196, 199,
200

Shock, Everett 150

Simon, Herbert A. 244
Socrates 39, 230

Spencer, Herbert 30
Spinoza 52, 53,72, 121, 269
Spirin A.S. 149

Stahl, George Ernst 139
Starobinsky, Alexei 93, 99
Steinhardt, Paul 94, 96
Steinman, Gary 187

320

i

Taylor, John 109, 110, 112, 113, 121,
240, 243, 244

Tchizhenkova R.A. 257, 258
Telesio, Bernardino 46, 47
Thompson, William 128, 144
Timiryazev, K.A. 140, 144, 152
Tsiolkovsky K. 256

Tsitsin, FA. 103

Turok, Neil 96

Tyndall, John 145

U
Urey, Harold S. 146
\%

Vavilov, N.I. 209
Veneziano, Gabriele 113
Vemadsky V. 199
Vernadsky V.I. 30, 199, 256
Vogt K. 69, 281

Vygotsky L.S. 228

W

Wafa, Kumran 94, 95

Walker, Arthur 92

Wallace, Alfred Russell 122, 186
Watson, Jim 227

Weinberg, Steven 30, 90, 95, 115, 122,
125,127,241

Weiskrantz, Lawrence 22
Weiss P. 171
Wheeler, John A. 107, 125, 126

Wickramasinghe, N.Chandra 170,



187, 191, 192
Wiener, Norbert 272, 276
Wiggner, Eugene 125

Wilber, Ken 228, 229, 244, 245, 246,
247,248,252

Wiley E.O. 153, 154, 155, 158, 159,
166,221

Wilkins, John 221

Wills, Chris 186, 235, 278, 279
Willy K. 202

Wilson, Robert 100

Winkler, Ruthild 178, 179, 180, 304
Woese, Carl R. 202

Wolf, Kaspar Friedrich 139

Y

Yaroshevsky 256
Yeroshkin I.G. 254

Young, Arthur 30,73, 74,76, 138, 164,
165; 166, 249, 250,251,252, 253

£

Zahr, Richard 151
Zeldovich, Ya.B. 99
Zohar, Danah. 256
Zwicky, Mark 100

INDEX

321



