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Abstract 

The article examines the emergence and conceptual grounding of 

natural-philosophical ideas in medieval Muslim philosophy, their 

connection with ancient scientific and philosophical traditions, and 

their manifestation in al-Biruni's thought as a new methodological 

synthesis. The central argument is that the Peripatetic, naturalist, 

kalam-atomist and other intellectual trends of the Muslim East 

should not be interpreted only as rival schools. They should also be 

understood as interacting components of a complex synergetic 

system that explains the relations between being, nature and 

human experience. Using the IMRAD format, the research applies 

historical-philosophical reconstruction, comparative conceptual 

analysis, hermeneutic interpretation and synergetic modelling. The 

findings show that al-Biruni's natural-philosophical worldview 

combines empirical observation, critical reasoning, logical 

argumentation and systemic interpretation. The article 

substantiates the need to move beyond one-sided materialist or 

purely theological readings of medieval Muslim philosophy and to 

study it as an open, complex and dynamic system of knowledge. 
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Introduction 

Medieval Muslim philosophy occupies a special place in the history of world thought as a field in 

which ancient heritage, Islamic worldview, natural science and metaphysics intersected. In the 

ninth to twelfth centuries, the scientific environment that developed in Central Asia and the Near 

East did not merely receive Greek philosophy in a passive form. It developed through translation, 

commentary, criticism, scholarly debate and new forms of methodological synthesis. From this 

perspective, the intellectual legacy of al-Biruni can be regarded as one of the most mature 

expressions of medieval Muslim natural philosophy.1 

The relevance of the topic is determined by the fact that natural-philosophical ideas have often 

been interpreted between two extremes. On the one hand, they have been reduced to religious-
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doctrinal meanings; on the other hand, especially in Soviet-era studies, researchers frequently 

searched for signs of materialism or atheism in the works of Muslim scholars. In both cases, the 

interrelation of being, nature, human activity and cognition was not fully revealed. Synergetic 

philosophy offers a methodological lens for rereading this heritage as a complex, open, interactive 

and historically developing system.2 

The research problem can therefore be formulated as follows: how can the natural-philosophical 

ideas of medieval Muslim peoples be explained not only within separate schools and individual 

thinkers, but as a process of interaction, conflict, integration and transition to a new quality within 

a general system of knowledge? This question determines the scientific direction of the article. 

The purpose of the article is to substantiate, through the example of al-Biruni's legacy, a synergetic 

model of the formation of natural-philosophical ideas in medieval Muslim philosophy. To achieve 

this purpose, the article first identifies the scientific and cultural connections between ancient 

heritage and Muslim philosophy; second, it interprets the Peripatetic and naturalist trends as 

mutually complementary elements of a larger system; third, it assesses substantial and relational 

concepts in a synergetic comparison; and fourth, it reveals the methodological significance of al-

Biruni's approach for contemporary philosophical research. 

The scientific novelty of the article lies in the interpretation of al-Biruni's natural philosophy not 

only as a collection of historical-philosophical facts, but also as a form of methodological thinking 

that is close to the idea of being as a complex system. The article proposes a conceptual chain: 

ancient heritage - Muslim philosophical trends - al-Biruni's synthesis - contemporary synergetic 

interpretation. 

 

MATERIALS AND METHODS 

The source base of the study consists of three groups. The first group includes primary sources 

related to medieval Muslim philosophy and science: the works of al-Biruni, Ibn al-Nadim's Fihrist, 

al-Farabi's treatises and materials connected with the legacy of al-Razi, Ibn Sina and other 

thinkers. The second group includes the ancient philosophical tradition - Aristotle, Democritus, 

Epicurus, Ptolemy, the Stoics and the Skeptics. The third group consists of modern historical-

philosophical and methodological studies, including works by Gutas, Nasr, Dhanani, Pines, 

Haken, Prigogine and Stengers.3 

The article follows the IMRAD structure. The Introduction defines the problem, relevance and 

aim of the research. The Materials and Methods section identifies the source base and 

methodological instruments. The Results section systematizes the main theoretical findings. The 

Discussion section interprets these findings, clarifies their limits and explains their methodological 

value. The Conclusion summarizes the results and outlines prospects for further research. 

The main methods are historical-philosophical reconstruction, used to restore the intellectual 

environment in which natural-philosophical ideas were formed; comparative conceptual analysis, 

used to compare substantial and relational approaches; hermeneutic interpretation, used to reveal 

the semantic layers of religious-philosophical texts; and synergetic modelling, used to interpret 

different schools and sources as an open and complex system. 

The synergetic approach does not mean that historical sources are artificially equated with modern 

scientific theory. In this article it functions as a retrospective analogy and a methodological optics. 
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It helps to show how order and instability, conflict and harmony, inter-school debate and 

integration generated new forms of knowledge in historical-philosophical processes.4 

The following table systematizes the source base and methodological functions of the article. 

 
 

RESULTS 

The analysis shows that natural-philosophical ideas in medieval Muslim philosophy were not the 

result of a passive reception of Greek antiquity. They emerged through creative reworking. 

Aristotle's metaphysics and teaching on nature provided Muslim philosophers with an important 

logical and ontological framework, whereas the atomism of Democritus and Epicurus stimulated 

new discussions of matter, space, time and motion. Ptolemaic astronomy, in turn, contributed to 

the image of the cosmos as an ordered system.5 

In al-Biruni's thought, this heritage appears after passing through a critical filter. He does not 

merely comment on earlier scientific traditions. He evaluates them through observation, 

measurement, comparison and logical proof. For this reason, al-Biruni's legacy can be assessed as 

an independent and original form of synthesis between ancient natural philosophy and Muslim 

scientific-philosophical thought.6 

 
In the philosophical tradition of the Muslim East, the Peripatetic and naturalist trends are often 

interpreted as separate or competing currents. A synergetic approach makes it possible to view 

them as different functional elements of one complex intellectual system. The Peripatetics 

developed Aristotelian logic, metaphysics and systematic views of being, while the naturalists 

brought to the center the study of natural phenomena, matter, bodies, motion and empirical 

observation.7 
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The debates between these two trends were not a destructive factor for the philosophical system. 

On the contrary, they operated as a mechanism that generated new knowledge. In synergetic 

language, order and instability, agreement and disagreement, commentary and criticism together 

contributed to the self-organization of the intellectual environment. 

Ibn al-Nadim's Fihrist, al-Farabi's treatises on philosophical preparation and al-Biruni's 

bibliographical works show that medieval Muslim scholars were aware of many schools of ancient 

Greek philosophy. This awareness was not a simple list of names. It expressed an ability to 

understand methodological differences among schools, compare them and rework them according 

to specific scientific needs.8 

Kalam atomism was one of the important theoretical forms through which medieval Muslim 

philosophy attempted to explain being. In this framework, the problems of bodies, atoms, 

accidents, space and time were discussed together with religious and metaphysical interpretation. 

Thinkers such as Dirar ibn Amr, al-Nazzam, Mu'ammar, Bishr ibn al-Mu'tamir and Zakariyya al-

Razi sought to explain being through different foundations: accident, substrate, atom, motion or 

relation.9 

These theories should not be understood as being in a relation of absolute mutual negation. They 

disclose different layers of being: the composition of bodies, the temporality of events, the 

changeability of properties and the relationship between divine order and natural processes. A 

synergetic analysis allows them to be interpreted as a multi-centered and multi-level ontological 

system. 

The substantial and relational concepts of space and time play an important methodological role 

in explaining the problem of being. The substantial approach interprets space and time as relatively 

independent conditions of existence. The relational approach connects them with the system of 

relations among bodies, phenomena and processes. In medieval Muslim philosophy, traces of both 

approaches can be found in the views of different schools and thinkers. 

From a synergetic point of view, the substantial and relational approaches are not mutually 

exclusive absolute oppositions. They provide two analytical regimes of a complex system of being. 

The first reveals stable foundations, while the second reveals mutual influence and process. The 

joint use of these two regimes helps to understand more deeply the natural-philosophical ideas in 

the works of al-Biruni and other thinkers. 

 
At the center of al-Biruni's methodology stand empirical observation, experiment, mathematical 

precision, historical comparison and critical reasoning. He sought to understand nature not only 

through metaphysical assumptions, but also through measurement, comparison, proof and 
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verification of results. This feature connects his scientific-philosophical legacy with modern 

methodological principles of science.10 

For al-Biruni, nature, the human being and society are not isolated phenomena. They are a set of 

interconnected processes. In his studies of geography, astronomy, mineralogy, history, religion 

and culture, one methodological principle is visible: things and events must be examined in 

relation to one another. Therefore, al-Biruni's thought should not be directly identified with 

synergetic theory, but it can be methodologically brought closer to the synergetic understanding 

of complex systems. 

 
The results show that natural-philosophical ideas in medieval Muslim philosophy cannot be 

sufficiently explained only through the categories of "Aristotelian influence", "Islamic doctrine" 

or "materialist elements". Such approaches simplify the complexity of the historical process. In 

reality, Greek heritage, the Qur'anic worldview, kalam debates, natural science, astronomy, 

mathematics and metaphysics interacted in a highly complex intellectual environment. 

The advantage of the synergetic approach is that it interprets contradictions among philosophical 

schools not only through a logic of denial, victory or defeat, but as an internal mechanism of 

development. The Peripatetics strengthened the logical-systematic foundation, the naturalists 

developed the empirical-natural direction, and the mutakallimun discussed the divine and 

metaphysical foundations of being. Together, these three directions formed the complex and multi-

layered structure of Muslim Eastern philosophy. 

At the same time, a synergetic interpretation requires methodological caution. Medieval thinkers 

did not use the terminology of modern synergetics. Therefore, it would not be historically accurate 

to call their views "synergetic theory" in the direct sense. In this article, synergetics is not used as 

a theory that replaces the inner meaning of historical texts. It is used as a methodological optics 

that reveals interaction, complexity, openness and systemic structure. 

When applied to al-Biruni's legacy, this approach reveals three important characteristics of his 

thought. The first is empiricism: al-Biruni relies on observation and experience. The second is 

comparativism: he compares peoples, religions, scientific traditions and theories. The third is 

systematicity: he attempts to understand nature, society, history and human knowledge not as 

isolated entities, but as interconnected processes. 

The findings of the article are important for contemporary studies in the history of philosophy in 

two respects. First, they present Muslim Eastern philosophy not as a merely commentarial or 

receptive tradition, but as an intellectual environment that produced an independent theoretical 

synthesis. Second, they make it possible to study natural-philosophical ideas on the basis of 
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interdisciplinary methodology, where the history of philosophy, the history of science, ontology, 

religious studies and systems theory complement one another. 

 

CONCLUSION 

The study leads to the following conclusions. First, natural-philosophical ideas in medieval 

Muslim philosophy were formed not through the passive reception of ancient heritage, but through 

critical reworking, interpretation and transformation into a new methodological synthesis. Second, 

the Peripatetic and naturalist trends, although sometimes competitive, functioned as 

complementary directions that enriched the general system of knowledge. Third, kalam atomism, 

substantial concepts and relational concepts revealed different layers of the problem of being. 

Fourth, in al-Biruni's legacy the unity of empirical observation, comparative analysis, critical 

reasoning and systemic approach is clearly visible. Fifth, a synergetic approach makes it possible 

to move this heritage beyond one-sided materialist or purely theological interpretation and to 

understand it as a complex, open and dynamic philosophical system. 

The theoretical significance of the article lies in the reinterpretation of natural-philosophical ideas 

in medieval Muslim philosophy from the standpoint of inter-school interaction, complexity and 

methodological integration. Its practical significance consists in its possible use in special courses, 

seminars and dissertation research on the history of philosophy, the history of science, Biruni 

studies and contemporary methodology. 

Further research should analyze the views of al-Biruni, Ibn Sina, al-Razi and al-Farabi through a 

separate comparative model. It is also necessary to clarify more precisely the methodological 

analogies between kalam atomism and modern theories of complex systems. 
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