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By some standards, chemistry is one of the largest scientific fields in the world, a
science that is concerned with the "direct influence of molecules on human life" and
thus raises ethical, political, philosophical and epistemological questions. In this
article, with the aim of examining the development process of this science from a
philosophical and historical perspective, relying on library studies and existing
articles, the main issues and trends in the evolution of the philosophical view of this
science, and the relationship between the philosophy of chemistry and the
philosophy of science, focusing on issues in The philosophy of chemistry that caused
major revisions or developments in the philosophy of science was reviewed and
evaluated. Studies have shown that until recently, chemistry was practically ignored
by professional philosophers of science for various reasons, such as historical
neglect of chemistry, reduction of chemistry to physics, and lack of focus on the
properties and structure of chemistry, and since the early 1990s, With the social
organization formed in it and the expansion of scientific activities increasingly from
disciplinary boundaries towards problem-oriented research, the situation changed
drastically so that the philosophy of chemistry is currently one of the most
flourishing fields in the philosophy of science.
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Extended Abstract

Introduction

Until recently, philosophers stubbornly ignored chemistry, almost as if it didn't exist. Many attempts have
been made to explain this strange fact and some have given reasons for this neglect. Although recently some
scientists began to draw a general picture of the philosophy of chemistry, but a common view considered
the reduction of chemistry to physics (quantum mechanics) as the main obstacle to this event, and
accordingly, if chemistry is only an applied branch of physics. , there will be no real philosophical issues in
chemistry. Indeed, some prominent theoretical physicists have reinforced this view by making reductionist
claims since the early 1930s, avoiding the introduction of philosophy into chemistry. The historical reasons
for the neglect of chemistry by philosophers are both profound and more mundane. First, the emergence of
early-modern epistemology, both in the rationalist and empiricist branches, was closely related to the
emergence of mechanical philosophy, which was strongly opposed to different types of chemical
philosophy. Second, while modern physics now has its theoretical roots in analytical mechanics, the
philosophical debates in the 19th century were essentially to provide a suitable scientific basis for placing
the science of mechanics in the science of physics, something that by 1800 AD had become the science of
science. Physics did not belong and it belonged to applied mathematics. Kant's statement that only
mechanics is a science because it has a solid foundation based on mathematics was an early and influential
point of view in these discussions. This made it easy for the Kantians to focus on mechanics and ignore the
rest of the sciences. Third, most of the people who were very influential in creating the field of philosophy
of science were the philosophically minded physicists who shaped the field. Philosophers of science's
obsession with theoretical physics made them neglect not only chemistry, but every other branch of science,
including experimental physics. It was not until the early 1970s that biologists first reacted to this narrow
focus and established their own groups with biological philosophers. It took two decades for a similar
movement to emerge in chemistry. In a way, the philosophy of science currently repeats the process of the
19th century in the expansion and professionalization of natural sciences. The only exception was the
attention of some materialists to the philosophy of chemistry. In Engels’ materialism debates, chemistry
stood out as a case against what he called popular materialism. Since the late 1970s, theoretical chemists,
working hard to develop quantum chemical models for chemical purposes, began to question the
reductionist view among Western philosophers of science. The most obvious distinction between the
previous period and the emergence of the philosophy of chemistry in the 1990s was its social establishment
and organization. While the former scientists worked in relative isolation, the new generation sought to
contact each other and exchange ideas. Since the late 1980s, chemists, philosophers, and historians of
chemistry began to gather in more or less formal working groups with regular meetings in many countries.
In 1994, the national meetings became a series of international conferences in London. Since 1997,
international relations have enabled the formal establishment of the International Society for the Philosophy
of Chemistry with annual summer symposia.

Still an important issue in the philosophy of chemistry today is the issue of reduction—not from biology
to chemistry, but from chemistry to physics. Criticism of reductionism plays different roles. First, it provides
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a more precise and technical understanding of the limitations of quantum mechanical approaches to
chemistry, thereby defining independent domains for the philosophy of chemistry. For example, in a series
of papers, Eric Skerry has convincingly argued that quantum mechanical methods are unable to calculate
the exact electron configuration in atoms. Since Bohr's initial atomic theory, it has been taken for granted
that the electron configuration of atoms determines the chemical properties and thus the location of each
element in the periodic table. Reducing the periodic system to qguantum mechanics, it was claimed that the
exact electron configuration can be calculated for each atom based on quantum mechanics, so that the
complete chemical order of the periodic system can be obtained from its basic principles. Since the new
philosophical analysis is open to the periodic system it is now clear that this claim was too hasty. Similar
arguments can be found regarding the concept of molecular structure, for which reductionist claims have
already been made.Second, the critique of reductionism in lowering chemistry to guantum mechanics
challenged reductionism as a general metaphysical, epistemological, or methodological position and thus
contributed to general philosophy.Third, when reductionism lost its credibility to guarantee the unity of
sciences, new relationships between sciences, such as structural similarities and interdisciplinarity of
sciences, were subjected to philosophical and historical investigations. Since every scientific discipline has
its fundamental concepts, methods and theories, the philosophy of chemistry reaches maturity when it
focuses on the characteristics of chemistry, so to speak. This requires not only a double qualification in
chemistry and philosophy, but also a deep understanding of the history of chemistry, because our current
scientific disciplines, with all their characteristics, had historical entities during their development. Thus, in
contrast to general philosophers of science, philosophers of chemistry are united with historians of chemistry
to analyze basic concepts, methods, and theories in modern chemistry. A lot of work has been done in this
field in the last decade. Ironically, the philosophy of chemistry emerged at a time when scientific activities
were increasingly moving beyond disciplinary boundaries toward problem-oriented research. Chemistry has
become so deeply involved in these activities, from environmental science to nanotechnology, that
philosophers of chemistry have been challenged to take them seriously. In addition to the disciplinary
boundaries of science, there are also disciplinary boundaries in philosophy that the philosophers of
chemistry are on the verge of going beyond. So philosophy is a much richer field, and sciences like
chemistry have more interesting, sometimes even more necessary, aspects that philosophers can address.
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