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ʋɼʂ 929:93 

 

ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʜʦ ʜʨʫʢʫ ɺʯʝʥʦʶ ʨʘʜʦʶ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ  

(ʧʨʦʪʦʢʦʣ ˉ6 ʚʽʜ 31 ʪʨʘʚʥʷ 2022 ʨ.) 

 

ʈʝʜʘʢʮʽʡʥʘ ʢʦʣʝʛʽʷ: 

ʆʣʝʛ ʇʠʣʠʧʯʫʢ, ʜʦʢʪʦʨ ʙʽʦʣʦʛʽʯʥʠʭ ʥʘʫʢ (ʩʧʝʮʽʘʣʴʥʽʩʪʴ - ʽʩʪʦʨʽʷ ʥʘʫʢʠ ʡ ʪʝʭʥʽʢʠ), ʧʨʦʬʝʩʦʨ 

(ʛʦʣʦʚʥʠʡ ʨʝʜʘʢʪʦʨ), ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ (ʋʢʨʘʾʥʘ); 

ʆʣʝʛ ʉʪʨʝʣʢʦ, ʜʦʢʪʦʨ ʽʩʪʦʨʠʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ (ʟʘʩʪ. ʛʦʣ. ʨʝʜʘʢʪʦʨʘ), ɼʝʨʞʘʚʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ (ʋʢʨʘʾʥʘ); 

ʖʣʽʷ ɹʝʨʜʥʠʯʝʥʢʦ, ʢʘʥʜʠʜʘʪ ʽʩʪʦʨʠʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, (ʟʘʩʪ. ʛʦʣ. ʨʝʜʘʢʪʦʨʘ), ɼʝʨʞʘʚʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ (ʋʢʨʘʾʥʘ); 

ʏʞʘʥ ɹʘʡʯʫʥʴ, ʜʦʢʪʦʨ ʬʽʣʦʩʦʬʽʾ, ʧʨʦʬʝʩʦʨ, ɯʥʩʪʠʪʫʪ ʽʩʪʦʨʽʾ ʧʨʠʨʦʜʦʟʥʘʚʩʪʚʘ ɸʢʘʜʝʤʽʾ ʅʘʫʢ 

ʂʠʪʘʶ (ʂʠʪʘʡ); 

ɼʘʥ̔ʝʣʝ ʂʦʮʮʦʣʽ, ʜʦʢʪʦʨ ʬʽʣʦʩʦʬʽʾ, ʧʨʦʬʝʩʦʨ, ʋʥʽʚʝʨʩʠʪʝʪ ʇʦʤʧʝʫ ʌʘʙʨʘ (ɯʩʧʘʥʽʷ); 

ɻʘʥʥʘ ɼʝʬʦʨʞ, ʜʦʢʪʦʨ ʽʩʪʦʨʠʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ 

ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɺʠʥʥʠʯʝʥʢʘ (ʋʢʨʘʾʥʘ); 

ʉʪʝʧʘʥ ɼʦʚʛʘʥʶʢ, ʜʦʢʪʦʨ ʽʩʪʦʨʠʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, ɼʥʽʧʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʽʤʝʥʽ ʘʢʘʜʝʤʽʢʘ ɺ. ʃʘʟʘʨʷʥʘ (ʋʢʨʘʾʥʘ); 

ʄʘʨʠʥʘ ɻʫʪʥʠʢ, ʢʘʥʜʠʜʘʪ ʽʩʪʦʨʠʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ñʍʘʨʢʽʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪò (ʋʢʨʘʾʥʘ); 

ɺʽʨʘ ɻʘʤʘʣʽʷ, ʜʦʢʪʦʨ ʽʩʪʦʨʠʯʥʠʭ ʥʘʫʢ, ʩʪʘʨʰʠʡ ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ, ɼʝʨʞʘʚʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ (ʋʢʨʘʾʥʘ); 

ɸʥʘʪʦʣʽʡ ɻʦʨʙʘʥʴ, ʢʘʥʜʠʜʘʪ ʽʩʪʦʨʠʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ (ʋʢʨʘʾʥʘ); 

ʉʚʽʪʣʘʥʘ ɻʫʨʽʥʯʫʢ, ʢʘʥʜʠʜʘʪ ʽʩʪʦʨʠʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ (ʋʢʨʘʾʥʘ); 

ʉʚʽʪʣʘʥʘ ɯʩʘʻʥʢʦ, ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ (ʋʢʨʘʾʥʘ); 

ɻʝʦʨʛʽʡ ʂʘʩʴʷʥʦʚ, ʜʦʢʪʦʨ ʽʩʪʦʨʠʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, ɯʥʩʪʠʪʫʪ ʽʩʪʦʨʽʾ ʋʢʨʘʾʥʠ ʅʘʮʽʦʥʘʣʴʥʦʾ 

ʘʢʘʜʝʤʽʾ ʥʘʫʢ ʋʢʨʘʾʥʠ (ʋʢʨʘʾʥʘ); 

ʉʣʘʚʦʤʠʨ ʃʦʪʠʰ, ʜʦʢʪʦʨ ʽʩʪʦʨʠʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, ɯʥʩʪʠʪʫʪ ʽʩʪʦʨʽʾ ʥʘʫʢʠ ʇʦʣʴʩʴʢʦʾ 

ʘʢʘʜʝʤʽʾ ʥʘʫʢ (ʇʦʣʴʱʘ); 

ʄʘʩʩʽʤʦ ʄʦʨʘʣʽʦ, ʜʦʢʪʦʨ ʬʽʣʦʩʦʬʽʾ, ʩʪʘʨʰʠʡ ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ, ʊʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ɹʝʨʣʽʥʘ (ʅʽʤʝʯʯʠʥʘ); 

ʇʝʝʪʝʨ ʄʶʶʨʩʝʧʧ, ʜʦʢʪʦʨ ʬʽʣʦʩʦʬʽʾ, ʧʨʦʬʝʩʦʨ, ʊʘʣʣʽʥʥʩʴʢʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

(ɽʩʪʦʥʽʷ); 

ʃaʟʘʪ ʅʫʨʩʫʣʪʘʥʦʚʘ, ʜʦʢʪʦʨ ʽʩʪʦʨʠʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, ɭʚʨʘʟʽʡʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ʃ. ʄ. ɻʫʤʽʣʴʦʚʘ (ʂʘʟʘʭʩʪʘʥ); 

ʄʘʨʽʷ ʈʝʥʪʝʪʮʽ, ʜʦʢʪʦʨ ʬʽʣʦʩʦʬʽʾ, ʧʨʦʬʝʩʦʨ, ʊʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ɹʝʨʣʽʥʘ (ʅʽʤʝʯʯʠʥʘ); 

ʉʝʨʛʽʡ ʈʠʞʦʚ, ʢʘʥʜʠʜʘʪ ʽʩʪʦʨʠʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ (ʋʢʨʘʾʥʘ); 

ɿʘʫʨʝʰ ʉʘʢʪʘʛʘʥʦʚʘ, ʜʦʢʪʦʨ ʽʩʪʦʨʠʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, ʂʘʨʘʛʘʥʜʠʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ɽ. ɸ. ɹʫʢʝʪʦʚʘ (ʂʘʟʘʭʩʪʘʥ); 

ɻʘʣʠʥʘ ʉʘʣʘʪʘ, ʜʦʢʪʦʨ ʽʩʪʦʨʠʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʢʫʣʴʪʫʨʠ ʽ ʤʠʩʪʝʮʪʚ (ʋʢʨʘʾʥʘ); 

ɺʦʣʦʜʠʤʠʨ ʉʣʘʙʽʥ, ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ, ʋʥʽʚʝʨʩʠʪʝʪ 

ʆʨʝʛʦʥʫ (ʉʐɸ); 

ʆʣʝʥʘ ʉʦʨʦʯʠʥʩʴʢʘ, ʢʘʥʜʠʜʘʪ ʽʩʪʦʨʠʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ (ʋʢʨʘʾʥʘ) 
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ɺʘʜʠʤ ʉʪʝʧʘʥʯʫʢ, ʜʦʢʪʦʨ ʽʩʪʦʨʠʯʥʠʭ ʥʘʫʢ, ʩʪʘʨʰʠʡ ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ, ɯʥʩʪʠʪʫʪ 

ʘʨʭʝʦʣʦʛʽʾ ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ ʋʢʨʘʾʥʠ (ʋʢʨʘʾʥʘ); 

ɼʞʦʝʣ ɺʘʨʛʘʩ ɼʦʤʽʥʛʫʝʩ, ʜʦʢʪʦʨ ʬʽʣʦʩʦʬʽʾ, ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ, ʅʘʮʽʦʥʘʣʴʥʠʡ 

ʘʚʪʦʥʦʤʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʄʝʢʩʠʢʠ (ʄʝʢʩʠʢʘ); 

ʄʠʭʘʡʣʦ ɺʽʜʝʡʢʦ, ʜʦʢʪʦʨ ʽʩʪʦʨʠʯʥʠʭ ʥʘʫʢ, ʩʪʘʨʰʠʡ ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ, ʂʠʾʚʩʴʢʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɹʦʨʠʩʘ ɻʨʽʥʯʝʥʢʘ (ʋʢʨʘʾʥʘ); 

ʏʘʨʣʴʟ ʋʘʡʪ, ʜʦʢʪʦʨ ʬʽʣʦʩʦʬʽʾ, ʧʨʦʬʝʩʦʨ, ʋʥʽʚʝʨʩʠʪʝʪ ʉʧʨʠʥʛ ɸʨʙʦʨ (ʉʐɸ); 

ɻʫʜʨʫʥ ɺʦʣʴʬʰʤʽʜʪ, ʜʦʢʪʦʨ ʽʩʪʦʨʠʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, ɻʘʤʙʫʨʟʴʢʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

(ʅʽʤʝʯʯʠʥʘ). 

 

ɯʩʪʦʨʽʷ ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ / ɻʦʣ. ʨʝʜ. ʆ.ʗ. ʇʠʣʠʧʯʫʢ. ʂʠʾʚ: ɼʋɯʊ, 2022. ʊʦʤ 12. ɺʠʧ. 1. 187 ʩ.  
 

ɾʫʨʥʘʣ ʨʦʟʨʘʭʦʚʘʥʠʡ ʥʘ ʥʘʫʢʦʚʮʽʚ, ʚʠʢʣʘʜʘʯʽʚ, ʩʪʫʜʝʥʪʽʚ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʪʘ ʫʩʽʭ, ʭʪʦ ʮʽʢʘʚʠʪʴʩʷ 

ʧʠʪʘʥʥʷʤʠ ʽʩʪʦʨʽʾ ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ. ʈʝʜʘʢʮʽʡʥʘ ʢʦʣʝʛʽʷ ʥʝ ʦʙʦʚôʷʟʢʦʚʦ ʧʦʜʽʣʷʻ ʧʦʟʠʮʽʶ, ʚʠʩʣʦʚʣʝʥʫ ʘʚʪʦʨʘʤʠ ʫ 

ʩʪʘʪʪʷʭ, ʪʘ ʥʝ ʥʝʩʝ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʥʘʚʝʜʝʥʠʭ ʜʘʥʠʭ ʧʦʩʠʣʘʥʴ. ɾʫʨʥʘʣ ʚʠʭʦʜʠʪʴ ʜʚʽʯʽ ʥʘ ʨʽʢ 

ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʦ .ʁ  

ɾʫʨʥʘʣ ʚʢʣʶʯʝʥʦ ʜʦ ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟ ʜʘʥʠʭ ʪʘ ʝʣʝʢʪʨʦʥʥʠʭ ʙʽʙʣʽʦʪʝʢ: Scopus, Web of Science 

(Emerging Sources Citation Index), DOAJ (Directory of Open Access Journals), European Reference Index for the 
Humanities and the Social Sciences (ERIH PLUS), MIAR (Information Matrix for the Analysis of Journals), Ulrichsweb 

(Ulrich's Periodicals Directory), ICI World of Journals (Index Copernicus), German Union Catalogue of Serials (ZDB), 

Scilit , CNKI (China National Knowledge Infrastructure), ResearchBib, BASE (Bielefeld Academic Search Engine), 
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PREFACE 

 
O. Ya. Pylypchuk O. H. Strelko Yu. A. Berdnychenko 

Editor-in-chief Deputy Editor-in-chief Deputy Editor-in-chief 

 

In the new issue, our scientific journal offers you nine scientific articles. As 

always, we try to offer a wide variety of topics and areas and follow current trends in 

the history of science and technology. 
The issue of the journal opens with an article dedicated to the formation and 

development of natural history museology in Europe in the 15thï19th centuries. The 

development of scientific knowledge at that time affects the idea of the world order 
and the place of man in it, and the combination of knowledge with practical experience 

leads to the birth of true science. It is shown that one of the most important components 

of the development of natural sciences, in particular biological sciences, was the 

collection of naturalia (i.e. objects of natural origin), the rapid surge of interest in which 
contributed to the Great Geographical Discoveries. In chronological order, the further 

historical development of museum work from private collections in Italy to the 

formation of a prototype of a genuine museum, which performs the main museum 
functions such as amassment, storage and demonstration of collections, is considered.  

The article by Leonid Griffen and co-authors considers the object and subject of 

the history of science and technology, its place in the system of sciences. Today, more 

and more people are turning to the factors that determine the interaction of the society 
with the environment (productive forces of the society), to study which in the historical 

aspect and called a special scientific discipline the history of science and technology. 

The composition and development of the technosphere and noosphere are considered 
in the article. It is shown that the functioning of the technosphere is based on its 

interaction with the noosphere, which provides information about the environment and 

controls the effectiveness of interaction with it. It is formed by combining the mental 

structures of individuals through sign systems. The production process that ensures the 
functioning of the society begins with the noosphere, which through individual 

consciousness controls the actions of each individual, who through the means of 

production (technosphere) interacts with the natural environment. However, the 

gradual development of productive forces leads at some point to the fact that the 
information needed by the individual to perform all necessary actions for the benefit of 

the society, ceases to fit in his individual consciousness. As a result, there is a new 

social phenomenon the social division of labor. The cardinal solution to the problem is 
the prospect of humanity entering infinite space. 

https://www.hst-journal.com/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/


https://www.hst -journal.com                                     ˴̨̠̒̓̏̑ ̎́̔̋̉ ̨ ̨̖̓̆̎̋̉ȟ φτ22ȟ ̓̏̍ 12ȟ ̃̉̐̔̒̋ 1 
History of science and technology, 2022, vol. 12, issue 1 

8 

The article by Jun-Young Oh and Hyesook Han is devoted to the study of what 
Understanding mathematical abstraction in the formularization of Galileo's law. 

Galileo's revolution in science introduced an analytical method to science that typifies 

the overall modern thinking of extracting, abstracting, and grasping only critical 
aspects of the target phenomena and focusing on ñhowò, which is a quantitative 

relationship between variables, instead of ñwhyò. For example, to him, the question of 

'why does an object fall' is of no significance; instead, only the quantitative relationship 

between distance from the falling object and time is important. Yet, the most 
fundamental aspect of his idea is that he introduced a quantified time t. Because, 

according to atomic theory, vacuum exists between an atom and an object composed 

of atoms or between objects ï ignoring factors that interfere with motion, such as 

friction ï the space for absolute time, which is a mathematical time, can be 
geometrically defined. In order to justify this mathematical abstraction strategy, 

thought experiments were conducted rather than laboratory experiments, which at that 

time were difficult to perform.  
The article by Vasyl Andriiashko and co-authors provides a thorough overview 

of the evolutionary process of the emergence, establishment, and development of the 

Kyiv school of artistic textiles. It reveals the influence of various factors (ideological, 

political, economic, and aesthetic) on this process. The historical and factual method 
allowed us to study socio-economic, as well as historical and cultural factors that 

contributed to the emergence, establishment, and development of the Kyiv textile 

school in a chronological sequence. It is established that the very fact of emergence of 
the Kyiv school of artistic textile, as a community of style, unity of forms, preservation, 

and continuity of traditions, had unbiased backgrounds since Ukrainian decorative 

weaving, a part of which is Kyiv weaving, inherited the abundant artistic traditions that 

were created over the centuries and most vividly manifested through the art of Kyivan 
Rus. 

In the next article, the authors Artemii Bernatskyi and Mykola Sokolovskyi is 

devoted to the study history of military laser technology development in military 
applications. For better understanding and systematization of knowledge about 

development of historical applications in the military field, an analysis of publicly 

known knowledge about their historical applications in the leading world countries was 

conducted. The study focuses on development that was carried out by the superpowers 
of the Cold War and the present era, namely the United States, the Soviet Union and 

the Peoples Republic of China, and were built in metal. Multiple avenues of various 

applications of laser technology in military applications were studied, namely: military 
laser rangefinders; ground and aviation target designators; precision ammunition 

guidance systems; non-lethal anti-personnel systems; systems, designed to disable 

optoelectronics of military vehicles; as well as strategic and tactical anti-air and missile 

defense systems.  The issues of ethical use of laser weapons and the risks of their use 
in armed conflicts, which led to an international consensus in the form of conventions 

of the United Nations and the International Committee of the Red Cross, were also 

considered. As a result of the analysis, a systematic approach to the classification of 
applications of laser technology in military products by three main areas of 

https://www.hst-journal.com/
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development was proposed: ancillary applications, non-lethal direct action on the 
human body and optical devices of military equipment, and anti-aircraft and anti-

missile defensive systems.  

The author of the following article considered the front line transporter as the 
embodiment of the USSR military doctrine in the middle of the 20th century. The paper 

based on a source analysis of the history of creation, design, and production of LuAZ-

967, LuAZ-967M, against the background of the processes of implementing projects 

of small tactical high mobility wheeled vehicles for the armies of European countries, 
shows that the developing, testing, and commissioning a front line transporter became 

a deepening of the process of motorization of the Soviet army. The designs of similar 

vehicles have been analyzed. An attempt to assess the degree of uniqueness of the front 

line transporter design and its place in the history of technology, as well as its potential 
as a reminder of science and technology has been made. An analysis of the front line 

transporter design, its systems, compared with its foreign counterparts, suggests that it 

is a Soviet refinement of the concept of a small army vehicle, a more specific means 
directly for the battlefield. At the same time, it was developed taking into account 

foreign developments and similar designs, imitating individual designs, adapting to the 

capabilities of the USSR automotive industry. 

The next article is devoted to the study, generalization and systematization of 
scientific knowledge about the history of the establishment, development and operation 

of the regional railway system in Bukovyna in the second half of XIX ï early XX 

centuries. The authors attempted to analyze the process of creation and operation of 
railways in Bukovyna during the reign of the Austro-Hungarian Empire based on a 

wide range of previously unpublished archival documents, periodicals, statistical 

literature and memoirs. The article studies the development of organizational bases for 

the construction of railways, the activity of the communication network management, 
lists a whole range of requirements and tasks set for railway transport in Bukovyna, the 

progress of their implementation, considers successes and difficulties in this work.  

The purpose of the article by authors Sana Simou, Khadija Baba and 
Abderrahman Nounah is to reveal, recreate  as accurately as possible the characteristics 

of an archaeological site or part of it.  The restoration and conservation of monuments 

and archaeological sites is a delicate operation. It requires fidelity, delicacy, precision 

and archaeological authenticity. Research during the last two decades has proved that 
3D modeling, or the digital documentation and visualization of archaeological objects 

in 3D, is valuable for archaeological research. The study has opted for the technique of 

terrestrial and aerial photogrammetry by 3D surveys of architectural elements, to 
develop an archetype of the deteriorated Islamic Marinid site (a dynasty between the 

13th and 15th centuries), and the Roman site (25 BC), located at the Chellah 

archaeological site in Rabat and Sal® cities. The data acquired build an architectural 

database to archive and retrieve the entire existing architecture of monuments. This 
study has been completed by photogrammetrists, architects, and restorers. 

The issue of the journal ends with an article devoted to the analyzing the 

prerequisites and conditions for the foundation of an aircraft engine enterprise in 
Ukraine. Based on the retrospective analysis, the prerequisites and conditions of the 
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foundation of the aircraft engine enterprise in Aleksandrovsk, Ukraine, were 
considered. There was a severe gap between the Russian Empire and European 

countries in the development pace of the aviation industry during World War I. This 

prompted the Russian Empire to raise foreign capital, as well as attract technologies 
and specialists to develop aircraft engineering and other industries. By 1917, the plant 

had gained the status of Russiaôs largest engine-building enterprise in terms of building 

area and one of the best in equipment. It is evident that the beginning of aircraft engine 

production in Aleksandrovsk relates to the establishment of a branch of Petrograd Joint 
Stock Company of Electromechanical Structures and the plantôs purchase from the 

Moznaim brothers. 

We hope that everyone will find interesting useful information in the new issue. 

And, of course, we welcome your new submissions. 
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Natural history museology: establishment and formation of its theoretical bases 

 

Abstract. The article presents a brief historical outline of the formation and 

development of natural history museology in Europe in the 15thï19th centuries. The 

development of scientific knowledge at that time affects the idea of the world order and 
the place of man in it, and the combination of knowledge with practical experience 

leads to the birth of true science. It is shown that one of the most important components 

of the development of natural sciences, in particular biological sciences, was the 
collection of naturalia (i.e. objects of natural origin), the rapid surge of interest in 

which contributed to the Great Geographical Discoveries. In chronological order, the 

further historical development of museum work from private collections in Italy to the 

formation of a prototype of a genuine museum, which performs the main museum 
functions such as amassment, storage and demonstration of collections, is considered. 

The role of prominent naturalists and philosophers such as F. Bacon, C. Linnaeus, and 

J.-W. Goethe in the development of museum work is considered and little known facts 
about their work in this area are presented. The first works of art that show the interiors 

of ñKunstkamerasò, which became widespread in Europe in the 17thï18th centuries, 

are briefly considered. According to the authors, it is on the portrait of the Belarusian 

educator F. Skorina, which was published in Prague in 1517ï1519, that the interior of 
the first Renaissance ñkunstkammerò collections is depicted. Separately, the 

development of museology in Ukraine since the time of Yuriy Kotermak (Drohobych) 

(1450ï1494) is considered and the differentiation of the concept of ñmuseumò in the 

monuments of Ukrainian literature of the period of the 16thï18th centuries is studied. 
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The authors considered the methodological foundations of natural history museology 
and analysed the existing classifications of various branches of science. The specificity 

of natural history museology in the system of museological science is shown, the issue 

of singling out natural history museology as an independent discipline is discussed. It 
is proved that the periodization of museology and museum work in certain territories 

in historical time can be considered correct; the author's development of the 

periodization of natural history museology in Europe is also given. 

Keywords: history of science; Europe museology; natural history museum; 
collection of naturalia; development of science museum in Ukraine 

 

Introduction. 

The possibility of consideration of natural history museology as an independent 
branch of science with its own research objects is still a topic of discussion among 

researchers of the history of science. Several studies on the history of formation and 

establishment of science are related to this issue and such research are conducted in 
many countries of the world.  

In her book on natural history museology, Sotnikova (Sotnikova, 2011) partly 

considered the beginnings of formation of natural history collections in Europe, also 

paying attention to the largest collections of naturalia in Russia.  
Among Ukrainian researchers studying methodological issues and the history of 

natural history museology, works of authors (Klymyshyn, 2010; Klymyshyn & 

Shydlovskyi, 2010, 2017; Chernobay, 2016; Shydlovskyi, 2012; Chervonenko, 
2016, 2017a) draw particular attention. Issues of formation of natural history museums 

are also considered in several works of other authors as well, such as (Biliashivskyi, 

2012; Biliashivskyi & Rozora, 2004; Nesterovskyi, 2011; Nesterovskyi & Volkonska, 

2012; Samoilenko, 2016; Shypulin & Doguzov, 2013; Chervonenko, 2017b).  
Many researchers investigated the periodisation of museology (ŧygulski, 1982; 

Waidacher, 1999; van Mensch, 1992; Mauri¯s, 2002; Grickevich & Guzhalovskij, 

2003; Yureneva, 2002, 2003; Sotnikova, 2004, 2011; Kepin, 2005; Tomilov, 2012; 
Ananiev, 2013; Sapanzha, 2014; Chervonenko & Kepin, 2017). Views of European as 

well as American, Canadian, and Japanese scientists are generalised in V. G. Ananyevôs 

monograph (Ananiev, 2014). 

In the same time, questions related to the determination of ñperiodisationò in the 
context of natural history museology have remained beyond attention and no criteria 

of the term were developed. Issues related to the determination of theoretical bases of 

natural history museology were not considered either.  
Therefore, the aim of the present article is to survey the history of formation of 

natural history museology in Europe, including Ukraine, as well as to determine the 

status of natural history museology and its place in the system of science.  

 
The establishment of natural history museology. 

After the Middle Ages, in the 16th century the flourishing of culture and spiritual 

life of the west European society have started. On the background of unevenness and 
asynchrony of historical development of different regions of Europe, such countries as 
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Italy, France and Germany became leaders of scientific and cultural life developing 
cultural tendencies that arose yet in the 13ï14th centuries. The development of science 

in those times largely influenced the view on the structure of the universe and the place 

of humans in it, while the combination of knowledge with practical experience led to 
the emergence of true science.  

The Age of Discovery had largely effected the rapid surge of interest towards 

collection of naturalia, i.e. items of natural origin, which allowed introducing the fauna 

and flora of unknown or barely known continents such as Southeast Asia, North and 
South America, and Africa to the people of Europe.  

The unique geographic location of Italy, where roads from South to North and 

West to East crossed, as well as the presence of a large number of ports, which served 

as places of a lively exchange of goods, contributed the best to the detection of rare 
specimens of unusual items. Eventually these items were included into collections and 

became commercial items. Italy became one of the first European countries where 

natural items had been collected along with pieces of art (Laurencich-Minelli,  2017; 
Sotnikova, 2004; Yureneva, 2002). Practical interest of physicians and apothecaries 

also prompted the receipt of unusual naturalia and raw materials from overseas, some 

of which were used as medication allowing to explore their features and influence on 

the human body. Accordingly, it demanded the improvement of methods of collecting, 
storing and processing of these materials. Italian physicians and apothecaries in the 

early 16th century had amassed the best collections of naturalia. The amassment of 

natural collections became such a popular and prestigious practice that people of the 
middle class, secular and spiritual authorities, as well as nature explorers had started to 

collect and amass naturalia in their private collections. Natural collections were also 

organised at universities, academies and scientific societies. Eventually the number of 

collections in Italy grew rapidly up to 250 (Olmi, 2019).  
The transformation of collections into natural history museums was prompted by 

the development of natural history as a branch of science. The passion for collecting 

naturalia in Italy gave an enormous impulse to the renaissance of natural science. The 
ways nature has developed were studied in universities of Padua, Pisa and Bologna, as 

well as at judicial institutions, academies, pharmacological societies, private 

laboratories etc. As a result of using collections, new approaches to exploration of 

nature and research techniques, Ulisse Aldrovandi (1522ï1602) and Athanasius 
Kircher (1602ï1680) had changed the history of natural science (Mauri¯s, 2002, pp. 8ï

68).  

Renaissance culture most clearly manifested in various forms in Italy. Universities 
of Bologna and Padua had appointed the very first professors of natural philosophy. 

The first botanical gardens were created as well, while natural history collections had 

been used as educational instruments in studying of ñmateria medicaò and 

philosophical understanding of nature (Sotnikova, 2004, p. 21; Mauri¯s, 2002, pp. 8ï
68; Aldrovandi, 1668). 

Renaissance collections were generally universal and consisted of, beside 

naturalia, pieces of art such as paintings, engravings, jewellery, numismatic samples, 
artistic textiles etc. Items of natural origin were represented by ivory products, amber, 
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minerals, gems, hunting trophies, as well as scientific instruments, globes, astrolabes, 
compasses, being stored separately but treated as a single collection (Mauri¯s, 

2002, pp. 8-68; Grickevich, 2004, pp. 21ï23). 

Items to such collections were gathered either randomly or systematically, often 
not only considering their historical, scientific or artistic  value, but also particularity. 

Such selection of collection items led to an amassment of low-grade materials, which 

caused a negative attitude towards the collection in general (Yureneva, 2002). Unlike 

them, collections that had been created considering scientific principles gained final 
recognition. Renaissance Italian ñmuseolo naturaleò became of great importance.  

One of the earliest and most notable ñmuseolo naturaleò were the collections of 

Ulisse Aldrovandi (1522ï1602) (Fig. 1,2), the first professor of natural philosophy and 

founder of the first botanical garden of the University of Bologna, Michele Mercati 
(1541ï1593), papal physician and curator of the botanical garden, and Francesco 

Calzolari (1521ï1600), apothecary of Verona, as well as the botanical collection of the 

physician Andrea Cesalpino (1519ï1603). The cabinet of Ferrante Imperato, the 
apothecary of Naples, which was created in 1580, had its own catalogue ñRitratto del 

museo de Ferrante Imperatoò and was considered as predecessor of a specialised 

natural history museum (Olmi, 2019). 

 

 
Figure 1. Ulisse Aldrovandi (1522ï1602). Photo engraving from the Museum 

Bologna by O. Chervonenko, 2018. 
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Figure 2. The current view of Aldrovandiôs museum in Bologna, Italy. Photo by 

O. Chervonenko, 2018. 

 

Collections of naturalia were called ñmuseumò only later. At first, rooms for the 

storage and demonstration of unusual or valuable items had different names. In Italy, 
ñstudiolo naturaleò was the most widespread name. Italian naturalists often called their 

cabinets as museums, which in those times was considered a synonym of the word 

ñcollectionò. Therefore, the word ñmuseumò meant the rooms where collections of 

specimens of natural origin were stored and studied. In 1669, Paolo Boccone first 
qualified collections of naturalia as ñmuseumò and noted the ñgreat respect natural 

history museums had earned in Italyò (Olmi, 2019). 

Collecting became a sphere of activity of the upper class ï intellectual and social 
elite, whose authority was risen by the presence of cabinets or botanical gardens in 

their estates. Collections also became a source of scientific investigations and 

instrument for education of students. Catalogues of natural history museums of Italy 

until the late 16th century alongside catalogues of libraries and observatories, as well 
as descriptions of workrooms, played a leading role in coordination of scientific 

activities. Therefore, naturalia became study objects losing their utilitarian 

significance, which is common for museum items.  
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The Kunstkamera genre. 

Since the Renaissance, the first pieces of art showing the interior of 

ñkunstkamerasò had appeared. Kunstkameras were widespread in Europe in the 17ï

18th centuries. 
The view according to which anatomical theatres of the 17th century can be 

considered as museums appeared in some works (Levinson-Lessing,1986, pp. 327ï

329 ; Ginzburg, 1953). 

Pieces of art of the 17ï18th centuries showing different images of ñkunstkamerasò 
can be divided into two groups. To the first group belong works of art, mainly of 

graphics, showing natural history and scientific collections, while the second group 

includes collections of works of painting and crafts. However, on some paintings we 

can see complex collections including both natural items, anatomical preparations, 
ñcuriousò items and works of painting and crafts. The images of museum collections 

of ethnographic and memorial character, which can be considered as independent 

groups, have reached our time. 
The first paintings of ñanatomicalò plot appeared in the Dutch art in the early 16th 

century and became widespread in the following centuries. For instance, on the 

painting of the Dutch painter Rembrandt Harmenszoon van Rijn (1606ï1669) ñDie 

anatomie des Doctor Tulpò, Signiert und datiert 1632, Den Haag Mauritshuis) we do 
not see a ñmuseumò interior. According to art critics, the plot of the painting takes place 

in JuneïJuly 1632 in Professor Nicolaes Tulpôs own house in Amsterdam, who was the 

burgomaster of the city in that time (Driessen-van het Reve, 2015). Art critic 
P. Bonafoux askal suggested that the painting shows a man holding a piece of paper 

with a list of municipality members invited by the surgeon to an anatomy class 

(Bonafoux, 2002). Another art critic E. Yu. Fekhner detected a volume of the work of 

Professor Andreas Vesailius (1514ï1564), the Flemish naturalist and founder of the 
modern medical anatomy (Fehner, 1964). In our opinion, the painting shows the image 

of one of the seven books of Vesailiusô work ñAndreal Vesalii Bruxellensis, scholae 

medicorum Pataui nal professoris De humani corporis fabrica libri septem, Basileae 
1543ò.  

We suggest that the portrait, or possibly self-portrait, of the Belorussian 

enlightener F. Skorina (ca. 1486ï1540) printed in his Bible translation ñBiblia Ruskaò 

(1517ï1519), which was issued in Prague in 22 volumes, is the painting that shows the 
interior of the first renaissance ñkunstkameraò collections. On the engraving (ñKniga 

Iisusa Sirakhaò, that is, ñBook of the All-Virtuous Wisdom of Yeshua ben Siraò) we 

can see F. Skorina in a room surrounded by natural history collections, scientific 
instruments and books (Fig. 3). 

F. Skorina also was the founder of the botanical garden in Hradļany, Prague in 

1535 under King Ferdinand I (Shemyakin et al., 1990). 
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Figure 3. F. Skorinaôs kunstkamera. Self-engraving, 1517 (Snyder, 2008, p. 21). 

 

Yureneva (Yureneva, 2003, p. 23) sees natural history museums in a number of 

engravings of the 15ï18th centuries with images of rooms full of cupboards with 

bottles, flasks with labels written in Latin, and scales inside. However, we suggest that 
they are images of pharmacies. For instance, the first pharmacy in Kyiv, Ukraine was 

located in a house built in 1728 in Podilsk District. The pharmacy was founded by 

Johann Geiter, a German apothecary. From 1750, the pharmacy was run by Georg 

Friedrich Bunge (1722ï1792) (Fig. 4,5) (Beziakin, Kiporenko, & Tyshchenko, 2004). 
Yureneva refers to exactly that type of interior.  

Based on the analysis of catalogues of collections of works of art and direct 

exploration of the display of local history and art museums of Ukraine, we did not find 
images of ñkunstkameraò collections, particularly of natural history collections. This 

may suggest that despite the widespread practice of keeping private collection amongst 

the Ukrainian szlachta (hetmans, Cossack officers), Polish and Lithuanian magnates of 

the 17ï18th centuries, collections in Western Europe had a more ñcameralò feature. This 
was manifested in the creation of art galleries, collections of paintings, pieces of 

decorative and applied art and small natural history collections as well 
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(Aleksandrovych, Bazhenova, Rahauskene, Kerkene, & Bumblauskac, 2012). 
However, we should also consider the possible loss of paintings with images of 

ñkunstkameraò type of interior. 

 

 
Figure 4. The building of the apothecary-museum in Podil, Kyiv. Courtesy of 

D. Kepin, 2017. 

 

 
Figure 5. Part of exhibition. Courtesy of D. Kepin, 2017. 

 

 
The development of natural history museology. 

The first treaties on museology in Europe appeared in the 16ï17th centuries ï 

works of S.  on Kvichebergau, Munich 1565; F. Bocci, Florence 1591; C. Clement, 
Lyon 1635; J. Ziebmacher, Leipzig 1658; J. D. Major, Kiel 1674; and J. Reiske, 

Wolfenb¿ttel 1685 (ŧygulski, 1982 ; Waidacher, 1999, p.368). 

In these treaties, a museum is defined as ña collection of antique materials and 

items which are of particular interest for learned people and heads of schools, and items 
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which are collected, displayed and recorded according to scientific methodsò. S. Von 
Kvichebergau was the first in European museology who developed the structure of an 

ñidealò museum consisting of eight sections, which would present the history of human 

culture and the natural history of a certain region of a country. The display of such kind 
of museum would be devoted to the achievements of the scientific thought in the study 

of natural and historical disciplines. The scientist practically proposed the plan of a 

thematic museum exhibition. In 1561, the first catalogue appeared in the history of 

museology ï the catalogues of natural and historical collections of Leiden, the 
Netherlands (Kepin, 2005).  

The English philosopher F. Bacon, who founded the experimental science of the 

Modern era, noted in his work ñPohvala Greiyò (1599) that any scientific establishment 

should have a library, a botanical garden with menagerie and a pond for fish ï ña 
universal model of nature created privately, a cabinet of natural and artificial items, a 

chemical laboratoryò (Sotnikova, 2004). 

In another work, ñThe New Atlantisò published in 1627, the philosopher 
practically described the structure of an academy of sciences in the description of 

ñSolomonôs Houseò. He proposed to display, in separate rooms, inventions and 

sculptures of inventors, that is, he first proposed the idea of a museum of science and 

technology (Bacon, 1977). In this works, Bacon also gave a description of orchards, 
gardens, apothecaries, parks, ñreserves for animalsò.  

In 1621, the Danish physician Ole Worm established the first scientific natural 

history cabinet (Fig. 6). In 1655, he published the catalogue of his collections in 
Copenhagen under the title ñMuseum Wormianum, seu, Historia rerum rariorum: tam 

naturalium, guam artificiguae Hafniae Danorum in aedibus authoris servanturò. In this 

book, he presented a description of all private collections he was familiar with in 

European countries. Museum items were classified by the three kingdoms of nature 
(minerals, plants, and animals) and by artificialia (artificial fabricated items). In his last 

will and testament, Ole Worm presented his own collection to King Frederick III. Since 

1670, the collection has been displayed in the wing of the Marine Arsenal in 
Copenhagen (Yureneva, 2002; Grickevich, 2004). 

The great Czech educator John Amos Comenius in his book ñOrbis Sensualium 

Pictusò (1658) considered the Latin word ñmus®umò as ñéest locus, ubi 

Studiosus,ésecretus ab hominibus, solus sedet, studiis dedituséò (éa place, where a 
man who studies sciencesé sits alone far from people devoting himself to the jobé) 

(Komenskiy, 1957, p. 86 ). 

In the 18th century, theoretic contributions in museology increased in European 
countries. In 1704ï1714, in Frankfurt, three volumes of ñMuseum Museorum...ò, an 

encyclopaedic edition by the German physician and collector  M. B. Valentini were 

published. In 1727, in Leipzig, the handbook ñMuzeographia...ò was published by 

C. F. Neickel, in which the first classification of museums in Europe was proposed: 1. 
ñSchatzkammerò ð collection of items made from precious metals, items of art and 

natural history; 2. ñGalereieò; 3. ñKunstkammerò ð art cabinet consisting of items of 

arts and crafts, ceramics, glass, as well as tin, ivory, medals, coins, scientific 
instruments, plaster casts and graphic arts; 4. ñAntiguitatenkammerò ð cabinet of 

https://www.hst-journal.com/


https://www.hst -journal.com                                     ˴̨̠̒̓̏̑ ̎́̔̋̉ ̨ ̨̖̓̆̎̋̉ȟ φτ22ȟ ̓̏̍ 12ȟ ̃̉̐̔̒̋ 1 
History of science and technology, 2022, vol. 12, issue 1 

20 

antiquities  mainly of Italian origin; 5. ñStudio-Museumò consisting of books, 
manuscripts, papyri, small plastics; 6. ñRarittatemkammerò (or ñWunderkammerò) ð 

a cabinet of unique collection of rare or artistically made items; 7. ñNaturalienkabinettò 

ð cabinet of natural history (ŧygulski, 1982, p. 34ï38; Waidacher 1999, pp. 137ï
148). 

 

 
Figure 6. Ole Worm's cabinet of curiosities, from Museum Wormianum Historia, 

1655 (Richards, 2012). 
 

A great contribution into museology was made by C. Linnaeus (1707ï1778). 

Based on his own collection he created a natural history museum in Uppsala in the 

1730s. Linnaeus was one of the few scientists who devoted great attention to the 
development of natural history museology terminology. In particular, in 1732 he 

published his treatise ñInstructio musei rerum naturaliumò, in which he defined a 

museum as an institute which functions include collecting, storing and scientific 
investigation of material testimonies of humans and natural specimens. Linnaeus was 

the first who began to prepare museum workers having disciples from several 

countries, including the Russian Empire, who had defended their theses in natural 

history museology (Bobrov, 1970, p. 29). 
The largest figure in the German culture of the Enlightenment and Classicism 

J. W. von Goethe devoted great attention to the development of theoretic bases of 

museums and to methods of preservation of the natural and cultural heritage. In 1777, 
he developed a project of a museum display of a silver and copper mine in Ilmenau. 

Goethe proposed methodological recommendations to the conservation of natural 

history and anthropology collections. From 1803 until his death, he was the head of the 
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library, museum and natural history faculty at the University of Jena. In 1815, he was 
appointed state minister of the Grand Duchy of Saxe-Weimar-Eisenach becoming 

ñhead of supervision of the work of direct institutions of science and art in Weimar and 

Jenaò. The philosopher proposed his own classification of museums: art museums 
(complexes); art galleries; cabinets-museums (Goethe, 1858).  

In European museology, Goethe was one of the firsts asking the question ñOn 

what auditorium should be exhibitions oriented?ò According to him, a museum display 

should consider the interests of different age groups. Goethe distinguished the methods 
of creating natural history exhibitions: by braches of knowledge or by a systematic and 

comparative-typological principle.  

Goethe was also concerned about the architecture and artistic decisions on the 

museum display. Later in his work ñTheory of Coloursò (1810), he first discovered the 
relations between colour impressions and the mental state of people (Goethe, 1957).  

On the page of his journal ñOn Art and Antiquityò in 1816 Goethe proposed the 

term ñMuseumskundeò, that is ñmuseologyò (Goethe, 1858). 
 

The establishment of museology in Ukraine. 

In Ukraine, the original antique understanding of ñmuseumò, prevailing in the era 

of the Byzantine Empire, as a ñsanctuaryò, ñtreasuryò, ñtempleò was widespread unlike 
the Renaissance understanding of ñmuseumò in its Italian variant as a place of 

amassment of systematised and described items for their preservation, investigation 

and for education (with no cultic function).  
The hypothesis that the term ñmuseumò was introduced into the science in 

Ukraine by Yuriy Drohobych-Kotermak (1450ï1494), an outstanding figure of the 

Renessaince, doctor of arts and medicine, rector of the University of Bologna, was 

proposed by the Ukrainian museologist Yu. A. Omelchenko (Omelchenko, 1999; 
Omelchenko & Danilova, 1999), although without referring to any original source. In 

Omelchenkoôs opinion, Ukrainian scientists and cultural figures used the term 

ñmuseumò in the 16ï18th centuries in the same understanding as in the Italian 
Renessaince (Omelchenko, 1999). 

Therefore, we consider the differentiation of the term ñmuseumò in monuments 

of the Ukrainian literature of the 16ï18th centuries.  

Four scientific works and two letters of Yu. Drohobych-Kotermak have reached 
our days. They are written in Latin and the word ñmuseumò is absent in them. Based 

on the analysis of the scientistôs works we can assume that he could have his own 

botanical collection ï a herbarium (Drogobych, 2001) (Fig. 7). 
In the ancient Slavonic literature, the word ñtreasuryò in the meaning of 

ñmuseumò (in the understanding of ancient Greeks) is used in the collection of works 

ñKnyzhkaéò [Booké] (late 16th century) by I. Vishenskiy (Vishenskiy, 1955 ). 

The term ñmuseumò in monuments of Ukrainian literature was not used before 
the late 16th century and in the 17ï18th centuries the word had several meanings. For 

example, in the ñLatin Lexiconò created by Ye. Slavynetskyi in 1642 and widely known 

in those times, the word ñmuseumò is defined as ña place for studyingò (Nimchuk; 
Tsiluiko, 1973). 
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Figure 7. Monument to Yuri Drohobych-Kotermak in Drohobych (Lviv region). 

Sculptor Theodosius Brugge (1999). Photo by D. Kepin, 2014. 

 

In the ñTreatise on the Soulò (1625) written in Old Polish by the rector of Kyiv 

Brotherhood School (1620ï1624) K. Sakovych, the Temple of Apollo in Delphi is 
considered in a multifunctional meaning as both ñsanctuaryò and ñtreasuryò. There is 

a similar understanding of ñmuseumò and ñthe Musesò in the famous philosophical 

dialogues of H. Skovoroda (1722ï1794).  
The spread of the Renaissance understanding of ñmuseumò in the territory of 

Ukraine we associate with F. Skorinaôs educational activities. 

The further development of museology in Ukraine took place in the late 18th ï 

early 19th centuries, which is related to the studying of antique remains in the Northern 
Black Sea Region, to the organisation of higher educational establishments 

(universities, scientific communities) and to differentiation of sciences, foremost of 

archaeology, ethnography, geology, botany, and mineralogy. In the early 19th century, 
the first historical and archaeological museums were organised in the Black Sea 

Region. At the University of Kharkiv, a cabinet of rarities and a mineralogical museum 

was established in 1807, while later, in 1835, also a Museum of Fine Arts. In the late 

1800s, a zoological cabinet was created at the Kremenets Gymnasium of then Volyn 
Governorate, which became a basis for a similar cabinet at St. Volodymyr University 

of Kyiv (1834). In 1934, the cabinet became a zoological museum in the structure of 

the university. By the initiative of M. A. Maksymovych, the first rector of 
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St. Volodymyr University of Kyiv and an outstanding botanist and historian, an 
archaeological museum was created in 1835, in which natural history collections were 

also stored. At the University of Lviv, a mineralogical museum was established in 1852, 

although the first collections originate from 1661. In 1919, by one of the very first 
decrees of the Ukrainian Academy of Sciences a zoological museum was organised, 

which since 1966 has been part of the National Museum of Natural History at the 

National Academy of Sciences of Ukraine, the leading natural history museum of 

Ukraine, one of the largest natural history museums of Europe.  
 

The place of natural history museology among the branches of science. 

Determination of stages in the development of natural history museology is 

closely related to the history of nature science and it needs a brief overview of 
classification of sciences in general. Gnoseologists divide science into three large 

branches such as natural, technical and social sciences (Kedrov & Yudin, 2001). In 

such sense, natural history museology should be determined as an interdisciplinary 
science, which is part of museology and focuses on the axiological relation of people 

to nature. The research objects of natural history museology are monuments of natural 

origin (both objects of natural landscapes and specimens (naturalia) stored in 

museums). The subject of natural history museology is to display the history of life on 
Earth and of development of nature science (see the scheme in Figure 8). 

 
Figure 8. Sheme. Structure of Natural History Museology. 

 
The periodisation of natural history museology, in our opinion, should be based 

on research of its development and specifics with the consideration of changes in the 
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social and cultural life of the society. Therefore, it is obvious that periodisation of 

museology can be correct only for a particular territory in a particular historical 

time. 

 

Conclusions. 

Summing it all up, we can conclude that the emergence of natural history 

museums was promoted by the cultural and scientific development of the society. The 

first natural history museums were not successors of some pro-museums such as 
princely or monasterial treasuries, cabinets of naturalia, kunstkameras but appeared as 

a reaction for social needs reflecting the worldview of that particular society. We argue 

that in historical studies the terms ñpre-museumò, ñproto-museumò collecting, ñpro-

museumsò are temporal characteristics, while the terms ñmeso-ò, ñpaleo-ò and ñneo-
museumò epochs need further semantic clarifications. Considering the above 

arguments, we propose the following periodisation of natural history museum 

development for Europe: 
ɯ. Pre-scientific stage: 

ɯ-1. Primeval era ï development of world perception and formation of natural 

knowledge of ancient humans  

ɯ-2. Greek-Roman era ï appearance of the first written data on nature monuments of 
Europe;  

ɯ-3. Middle Ages ï appearance of the first natural history collections of museum 

importance in the 16th century 
ɯɯ. Scientific stage: 

ɯɯ-1. Renaissance and Enlightenment ï the emergence of museology as science and 

formation of museums in the 15ï17th centuries; 

ɯɯ-2. 18th century ï first half of the 19th century ï the emergence of natural history 
museology and formation of awareness of objects of nature as those that require 

scientific research and possible preservation for future generations; 

ɯɯ-3. Second half of the 19th century ï first half of the 20th century ï development of 
scientific concepts of natural history collections display;   

ɯɯ-4. Second half of the 20th century ï establishment of scientific schools of museology 

and scientific disciplines. 

The formation of natural history museology in Ukraine took place in the second 
half of the 19th century to the 1920ï1930s. Methodological bases for exposition, 

preservation and census of natural items were developed during this very period.  
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ʢʦʣʝʢʮʽʾ ʥʘʪʫʨʘʣʽʡ ï ʧʨʝʜʤʝʪʽʚ ʧʨʠʨʦʜʥʠʯʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʙʫʨʭʣʠʚʦʤʫ ʩʧʣʝʩʢʫ 
ʽʥʪʝʨʝʩʫ ʜʦ ʷʢʠʭ ʩʧʨʠʷʣʠ ɺʝʣʠʢʽ ʛʝʦʛʨʘʬʽʯʥʽ ʚʽʜʢʨʠʪʪʷ. ɺ ʭʨʦʥʦʣʦʛʽʯʥʠʡ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʨʦʟʛʣʷʥʫʪʦ ʧʦʜʘʣʴʰʠʡ ʽʩʪʦʨʠʯʥʠʡ ʨʦʟʚʠʪʦʢ ʤʫʟʝʡʥʦʾ ʩʧʨʘʚʠ ʚʽʜ 

ʧʨʠʚʘʪʥʠʭ ʢʦʣʝʢʮʽʡ ʚ ɯʪʘʣʽʾ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʦʙʨʘʟʫ ʩʧʨʘʚʞʥʴʦʛʦ ʤʫʟʝʶ, ʷʢʠʡ 
ʚʠʢʦʥʫʻ ʦʩʥʦʚʥʽ ʤʫʟʝʡʥʽ ʬʫʥʢʮʽʾ:ʟʙʠʨʘʥʥʷ, ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʜʝʤʦʥʩʪʨʘʮʽʶ. 

ʈʦʟʛʣʷʜʘʻʪʴʩʷ ʨʦʣʴ ʚʠʜʘʪʥʠʭ ʜʦʩʣʽʜʥʠʢʽʚ ʧʨʠʨʦʜʠ ʪʘ ʬʽʣʦʩʦʬʽʚ ʌ. ɹʝʢʦʥʘ, 

ʂ. ʃʽʥʥʝʷ, ʁ.-ɺ. ɻʝʪʝ ʫ ʨʦʟʚʠʪʢʫ ʤʫʟʝʡʥʦʾ ʩʧʨʘʚʠ ʪʘ ʥʘʜʘʶʪʴʩʷ ʤʘʣʦʚʽʜʦʤʽ 

ʬʘʢʪʠ ʧʨʦ ʾʭ ʨʦʙʦʪʠ ʫ ʮʽʡ ʮʘʨʠʥʽ. ʂʦʨʦʪʢʦ ʦʛʣʷʥʫʪʽ ʧʝʨʰʽ ʭʫʜʦʞʥʽ ʪʚʦʨʠ, ʥʘ 
ʷʢʠʭ ʟʦʜʙʘʞʝʥʦ ʠʥʪʝʨʻʨʠ ñʢʫʥʩʪʢʘʤʝʨò, ʱʦ ʥʘʙʫʣʠ ʧʦʰʠʨʝʥʥʷ ʫ ɭʚʨʦʧʽ ʫ XVIIï

XVIII ʩʪ. ʅʘ ʜʫʤʢʫ ʘʚʪʦʨʽʚ, ʩʘʘʤʝ ʥʘ ʧʦʨʪʨʝʪʽ ʙʽʣʦʨʫʩʴʢʦʛʦ ʧʨʦʩʚʷʪʠʪʝʣʷ 

ʌ. ʉʢʦʨʠʥʠ , ʱʦ ʚʠʡʰʦʚ ʟ ʜʨʫʢʫ ʫ ʇʨʘʟʽ ʫ 1517ï1519 ʨʨ., ʟʦʙʨʘʞʝʥʦ ʽʥʪʝʨʻʨ 

ʧʝʨʰʠʭ ʨʝʥʝʩʘʥʩʥʠʭ ʢʫʥʩʪʢʘʤʝʨʥʠʭ ʟʽʙʨʘʥʴ. ʆʢʨʝʤʦ ʨʦʟʛʣʷʥʫʪʦ ʩʪʘʥʦʚʣʝʥʥʷ 
ʤʫʟʝʦʣʦʛʽʾ ʚ ʋʢʨʘʾʥʽ ʚʽʜ ʯʘʩʽʚ ʖʨʠʷ ʂʦʪʝʨʤʘʢʘ (ɼʨʦʛʦʙʠʯ) (1450ï1494) ʪʘ 

ʜʦʩʣʽʜʞʝʥʘ ʜʠʬʝʨʝʥʮʽʘʮʽʷ ʧʦʥʷʪʪʷ ñʤʫʟʝʡò ʫ ʧʘʤʷʪʢʘʭ ʫʢʨʘʾʥʩʴʢʦʾ ʧʠʩʝʤʥʦʩʪʽ 

ʧʝʨʽʦʜʫ XVIïXVIII ʩʪ. ɸʚʪʦʨʠ ʨʦʟʛʣʷʥʫʣʠ ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʦʩʥʦʚʠ ʧʨʠʨʦʜʥʠʯʦʾ 
ʤʫʟʝʦʣʦʛʽʾ ʪʘ ʧʨʦʘʥʘʣʽʟʫʚʘʣʠ ʽʩʥʫʶʯʽ ʫ ʥʘʫʢʦʟʥʘʚʩʪʚʽ ʢʣʘʩʠʬʽʢʘʮʽʾ ʥʘʫʢ. 

ʇʦʢʘʟʘʥʘ ʩʧʝʮʠʬʽʢʘ ʧʨʠʨʦʜʥʠʯʦʛʦ ʤʫʟʝʻʟʥʘʚʩʪʚʘ ʫ ʩʠʩʪʝʤʽ ʤʫʟʝʦʣʦʛʽʯʥʦʛʦ 

ʟʥʘʥʥʷ, ʜʠʩʢʫʪʫʻʪʴʩʷ ʧʠʪʘʥʥʷ ʧʨʦ ʚʠʜʽʣʝʥʥʷ ʧʨʠʨʦʜʥʠʯʦʾ ʤʫʟʝʦʣʦʛʽʾ ʷʢ 

ʩʘʤʦʩʪʽʡʥʦʾ ʜʠʩʮʠʧʣʽʥʠ. ɼʦʚʝʜʝʥʦ, ʱʦ ʢʦʨʝʢʪʥʦʶ ʤʦʞʝ ʚʚʘʞʘʪʠʩʴ 
ʧʝʨʽʦʜʠʟʘʮʽʷ ʤʫʟʝʦʣʦʛʽʾ ʪʘ ʤʫʟʝʡʥʠʮʪʚʘ ʥʘ ʧʝʚʥʠʭ ʪʝʨʠʪʦʨʽʷʭ ʫ ʦʢʨʝʩʣʝʥʠʡ 

ʽʩʪʦʨʠʯʥʠʡ ʯʘʩ, ʥʘʧʨʠʢʽʥʮʽ ʥʘʚʝʜʝʥʘ ʘʚʪʦʨʩʴʢʘ ʨʦʟʨʦʙʢʘ ʧʝʨʽʦʜʠʟʘʮʽʾ 

ʧʨʠʨʦʜʥʠʯʦʾ ʤʫʟʝʦʣʦʛʽʾ ʫ ɭʚʨʦʧʽ. 
ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʽʩʪʦʨʽʷ ʥʘʫʢʠ; ʻʚʨʦʧʝʡʩʴʢʘ ʤʫʟʝʦʣʦʛʽʷ; ʧʨʠʨʦʜʥʠʯʽʡ ʤʫʟʝʡ; 

ʢʦʣʝʢʮʽʾ ʥʘʪʫʨʘʣʽʡ; ʨʦʟʚʠʪʦʢ ʥʘʫʢʦʚʠʾ ʤʫʟʝʾʚ ʋʢʨʘʾʥʠ 
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Some methodological issues of the history of science and technology 

 

Abstract. Further development of the history of science and technology requires 

the solution of a number of methodological problems. The article considers the object 

and subject of the history of science and technology, its place in the system of sciences. 
Today, more and more people are turning to the factors that determine the interaction 

of the society with the environment (productive forces of the society), to study which in 

the historical aspect and called a special scientific discipline - the history of science 

and technology. The society as an object of knowledge is a biological organism of the 

highest level of organization of ñcellsò - individuals. It exists and develops in the 

environment due to its own entropy. The society organizes this removal through a 
specialized subsystem formed on the basis of technical devices ï ñtechnosphereò. The 

success of such a process is ensured (through the information field) by another 
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subsystem - the ñnoosphereò. These subsystems include both ideal and material 

objects. The composition and development of the technosphere and noosphere are 

considered in the article. It is shown that the functioning of the technosphere is based 

on its interaction with the noosphere, which provides information about the 
environment and controls the effectiveness of interaction with it. It is formed by 

combining the mental structures of individuals through sign systems. The production 

process that ensures the functioning of the society begins with the noosphere, which 

through individual consciousness controls the actions of each individual, who through 
the means of production (technosphere) interacts with the natural environment. 

However, the gradual development of productive forces leads at some point to the fact 

that the information needed by the individual to perform all necessary actions for the 
benefit of the society, ceases to fit in his individual consciousness. As a result, there is 

a new social phenomenon - the social division of labor. On the one hand, there is a 

division of technological operations between different performers (technological 

division of labor), and on the other - the selection of individuals who coordinate the 

efforts of performers and receive impetus to work not directly from public 

consciousness, but through these persons (social division of labor). As a result, there 

are special relationships between individuals and their groups (production relations), 
and thus begins the class period of human existence. And it will continue until the 

development of productive forces leads to the full transfer of all technological functions 

to technical systems, which due to the direct interaction of the noosphere and 
technosphere will put an end to the social division of labor. However, the development 

of productive forces is also accompanied by the acceleration of entropy in the 

environment of mankind - the geobiosphere of the planet Earth, which is gradually 

making it less and less suitable for life. The cardinal solution to the problem is the 
prospect of humanity entering infinite space. 

Keywords: history of science and technology; technosphere; noosphere; 

productive forces; social division of labor; social consciousness 
 

Formulation of the problem.  

The history of science (natural science) and technology has existed for a long 

time, and recently, due to the processes taking place in the scientific and technical 
spheres, it has received additional impetus to development. However, it is still 

impossible to say that this science has fully formulated its methodological basis - 

although a number of experts have paid considerable attention to these issues. 
Philosophy, which claims the role of ñmetascienceò (both science and technology) 

solves its own problems. For example, philosophers of technology believe that 

technology has a different object and subject from technology and technical science: 

technology, technical activities and technical knowledge as a cultural phenomenon 
(object); development of technical consciousness that reflects this object (subject). 

It seems indisputable to us that the development of science and technology must be 

based on a solid methodological foundation, which can be built only by going to some 
extent beyond the actual science - in the field of social sciences. Attempts to limit the 

empirical material to this science alone may, in our view, lead to formalistic exercises 
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that are devoid of heuristic value. Therefore, the creation of such a foundation will 
require joint research by experts in various fields of knowledge. 

The defined facts, first of all, concern the scientific status of ñhistory of science 

and technologyò. Accordingly, the question arises about the specification of the object 
and subject of this science, the nature of its links with other scientific disciplines. The 

question of the internal structure of the ñhistory of science and technologyò is 

important, as it combines two different social phenomena ï ñscienceò and 

ñtechnologyò. Each of them needs a separate study, as there are certain features of 
formation and development. At the same time, they together, in a way, determine the 

nature of the evolution of society. That is why an unbiased analysis of the interaction 

between these social phenomena allows us to scientifically predict further social 

development. 
 

History of science and technology as a scientific discipline.  

History of science and technology belongs to the field of historical sciences. 
According to a stable definition, any historical study reproduces a certain process of 

development. However, the level of theoretical generalization of historical material 

may be different. The greatest degree of theoretical generalization is achieved, as a 

rule, in the field of economics. Thus, in historical research, preference should be given 
to ñmaterial communicationò - economic relations as the basis of other processes in 

society. This approach has become decisive in historical science over time, because ñas 

a method, it has given and continues to give very fruitful results ... scientists, even those 
who do not share the materialist view, have learned in part under the influence of this 

trend to pay special attention to the economic history which they had despised beforeò 

(Tarle, 1903). 

However, historians primarily proceed from internal social relations; the 
relationship of the society with the environment, if taken into account, then at best as 

a secondary factor. However, today the historical role of those factors that determine 

the interaction of the society with the environment (technological structure, scientific 
and technical level, availability of natural resources, etc.) is becoming increasingly 

clear. To study them in historical development, perhaps, is called a special, very 

specific science, called ñhistory of science and technologyò. 

The specific purpose of research in the history of science and technology and its 
study may be different. It seems appropriate to identify at least three goals and, 

accordingly, three approaches, each of which has its value and significance ï 

depending on the tasks to be solved: 
a) Practical ï to use the positive and negative experiences of science and 

technology in the processes of their current functioning. This aspect of the history of 

science and technology plays a particularly important role in specific fields ï in relation 

to both science and technology, as well as their relationship.  
b) Methodological ï to understand the internal laws of science and technology as 

certain social phenomena that ensure the success of their scientific analysis, and hence 

the forecast.  
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c) Worldview ï mainly for the possibility of understanding the role of science and 
technology in social development and their interaction with other social phenomena. 

This allows us to better understand not only the processes of development of science 

and technology, but also social processes in general. 
In particular, systematic and comprehensive ideas about science and technology 

as social phenomena, their functional structure, development and interaction allows a 

specialist in a particular field of science and in a particular field of technology to clearly 

define their place in the society as part of the latter, to correlate their problems and 
tasks with general tasks and prospects for the development of society as a whole. The 

study of this discipline, methodological and sociological problems considered in it, first 

of all has a positive effect on the formation of general historical ideas by specialists in 

various spheres of public life. 
But, like any science, the history of science and technology will develop more 

successfully, the more clearly it will define its tasks and methods of solving them. And 

one of the most important is the question of the object and subject of this science. 
 

The object and the subject of history of science and technology.  

Despite its specificity and being a completely independent scientific discipline, 

history of science and technology is closely related to other social sciences, especially 
general history and social sciences (historical materialism, philosophy of history), 

which are part of the social sciences. As for the history of science and technology itself, 

today, as noted above, it is common to refer to historical sciences. 
History of science and technology, as well as general history, has as its object  the 

society in its development, but they consider it from different angles and aspects, 

according to which the subject of their research is significantly different. It is generally 

accepted that the object of cognition is a set of qualitatively certain phenomena and 
processes of reality, significantly different in their internal nature, basic features and 

laws of functioning and development from other objects of this reality. At the same 

time, the subject of knowledge is a certain holistic set of the most important in one 
respect or another components, aspects, properties and characteristics of the object of 

knowledge, which is directly studied by this research. 

General history has as its object the formation and interaction of various social 

formations as a certain objectively existing phenomenon, consisting of a series of 
successive interrelated events. Not only a certain functioning, but also the very 

existence of these entities directly depends on their production activities, which, in 

turn, depends on their internal organization in this process. Thus, general history 
actually considers historical progress as a process of changing production relations, 

which for general history are self-sufficient ï taking into account the superstructures 

they have defined ï political, legal, religious, etc. 

After all, all existing processes are determined by the driving factors that ensure 
the interaction of society with the environment. The success and nature of interaction 

depends largely on the ability of society to influence the environment (directly related 

to technology) and the level of information about the environment necessary for the 
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success of such influence (which is now most fully embodied by science ï especially 
natural science). 

Since, despite the close relationship, science (science) and technology are 

different social phenomena, it seems logical at first glance that different sciences 
should also study their historical evolution. Accordingly, it would seem logical to 

conclude that the subject of research in the history of science is one ï the study of the 

development of knowledge of laws and phenomena of nature, and in the history of 

technology ï another: the study of the laws of development of productive forces. 
Therefore, it is sometimes believed that there are two sciences, but very close in 

research method. 

Such a conclusion could be considered logical if the productive forces of society 

were really reduced to technology. However, it is man who is armed with the technique 
and the amount of knowledge necessary to create and put it into action, is the most 

important component of the productive forces. Therefore, what are called productive 

forces, these factors (information about the environment and the possibility of 
influencing it) are only in aggregate. Accordingly, even a separate study of the history 

of technology as a certain force of knowledge is transformed primarily into the history 

of knowledge that is materialized, in the history of the relevant natural sciences (Kuzin, 

1990). Without such interaction, science becomes pointless and technology powerless. 
Thus, history of science and technology, having the same object of study as 

general history (i.e. the society), its subject is not so much the historical development 

of society, or even a separate development of science and technology, and he also, as 
a phenomenon, of course , is of scientific interest), as a whole, the evolution of social 

productive forces that determine this development. 

Natural science and its branches, which study certain phenomena of objective 

reality, social sciences, which are engaged in various types of processes in society, on 
their own provide only some conditions for the development of productive forces of 

society. Technology, as a collection of certain material objects, is, figuratively 

speaking, a useless "pile of iron", and only after the ñrevivalò of a public person, it 
becomes an effective tool for connecting the society with the environment. And only 

in total all these factors are subject to study both for understanding the driving forces 

of history and for prognostic purposes. The latter is achieved by analyzing the 

historical path of technology development ï the whole set of technical devices used by 
people, along with the amount of knowledge necessary for their creation and use as a 

whole, and in conjunction with other social phenomena. 

 
The society in the environment.  

Thus, the object of study of the history of science and technology as a historical 

science is the society in its evolutionary development. Given the relationship of the 

society with the natural environment, we will assume that society is a functionally 
integrated entity ï an organism of the highest level of biological organization of ñcellsò 

ï individuals that function in the environment like any biological organism due to 

removal into it own entropy. 
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Entropy in the world we know is constantly growing in all existing material 
formations. But if in inanimate matter it rises steadily as a result, then the fundamental 

feature of living matter (in which entropy is also constantly ñgeneratedò) is, in the end, 

its reduction due to "removal" into the environment (Kabulov, n. d.). 
It should be noted, however, that today among philosophers is quite widely 

represented the view that the whole universe is recognized as a self-developing system. 

In such a system there is a vector of growth and complexity, ie the development of all 

nature is self-organization or evolution with increasing organization of the universe 
and its parts, including the terrestrial biosphere (Popkova, 2008, pp. 315ï317). These 

statements completely ignore even the indisputable realities, such as that the Sun ï the 

source of life and development on Earth ï must go out in full accordance with the 

second principle of thermodynamics (such realities will once befall other stars and 
galaxies). 

The processes defined are difficult to call development in the general sense of the 

word. In fact, only systems that are truly self-organizing (living) can develop, or, 
according to V. I. Vernadskij, ñthe evolutionary process is inherent only in living 

matterò (Vernadskij, 1991, p. 238; Pylypchuk, O. Ya., Strelko, ʆ. H., & 

Pylypchuk, O. O., 2021).). That is, ñliving matterò carries out its development solely 

through the removal of entropy (with its corresponding growth in the environment). In 
general, according to one of the creators of quantum mechanics, theoretical physicist 

E. Schrºdinger, a living organism remains alive, only constantly extracting negative 

entropy from the environment. What is indisputable about metabolism is that the body 
manages to get rid of all the entropy that it is forced to produce while alive 

(Schrºdinger, 2002, pp. 75ï76). And the antientropic (non-entropic) nature of a living 

system implies that its first and necessary property is material exchange with the 

environment. 

 
Figure 1. The interaction of the society with the environment. 
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Obviously, the effectiveness of the system directly depends on the intensity of the 
process of its interaction with the environment. The desire to increase its efficiency 

inevitably leads to the complexity of the biological organism, which involves its 

internal structuring, ie the specialization of its subsystems and the organization of a 
certain internal relationship between them. In particular, those organs of the biological 

organism that specialize in interaction with the environment are particularly susceptible 

to development. However, at a certain stage to intensify this process in the living 

system there is a need to introduce additional intermediate material elements that are 
not directly related to the system itself, the complex of which for the society has 

become technology; ñTechnology occurs when intermediate means are introduced to 

achieve a goalò (Jaspers, 1986). For society in its interaction with the environment, 

technology becomes a kind of ñshellò that separates and connects them ï the 
technosphere, which today attracts special attention of researchers (Herrmann-Pillat). 

Perhaps it is the development of this term that gives historians of science and 

technology the opportunity to rethink their concept of technology, better integrate 
technology history and environmental history, and replace linear temporalities with 

multilevel models of historical change (Trischler, 2018). 

We will try to present the multidimensionality of the existing process on the 

diagram (Fig. 1). In order to reduce entropy, the society organizes its interaction with 
the environment through technology. But for the successful material (material and 

energy) interaction of the society with the environment requires its information 

support. To this end, the society produces, processes and accumulates information 
about the environment, about itself as a certain objective reality and about the nature 

and features of the interaction between these objects. Accumulated information 

systematized in the mind, create some information ñshellò of the society ï its 

noosphere.  
As for the technosphere, the technical devices that make up its material 

ñsubstrateò, being originally designed to interact with the environment, are no longer 

limited to the directly specified task. The fact is that this interaction is ultimately carried 
out by the society in its entirety, which is provided by intra-social ties: material and 

energy on the one hand, and information ï on the other. Initially, these connections are 

made exclusively by "natural" means available to individuals. But in the process of 

quantitative growth of the society and with the expansion of its range of existence of 
these funds becomes insufficient. In the field of material interaction, this is the 

technique of transport and communication (and later some other types of it), which 

together represent the ñintra-socialò introvert technique ï in contrast to the technique 
of extrovert, directly aimed at society's interaction with the environment. In general, 

they constitute (directly or indirectly) for the society its technosphere. 

In the noosphere, the active material carrier of social consciousness (ideal) is the 

brain of each individual, in which due to information received from the environment 
and its processing, certain mental structures are created. In fact, to some extent, similar 

processes occur in any biological organism with a central nervous system. But it is 

characteristic of the society that the ideal processes in the mental structures of its 
components ï individuals with the help of external material objects (sign systems) 
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merge into a certain holistic phenomenon ï social consciousness, which is the 
noosphere in its actual existence. 

Letôs note that both the technosphere and the noosphere are not frozen. Their 

formation is evolutionary. In the process of development of the social organism, they 
undergo a certain evolution, which represents this development in terms of the 

interaction of society with the environment ï their history. 

 

Formation and evolution of the technosphere.  
Prototechnics became a kind of rudiment of the technosphere (Fig. 2). A typical 

example of prototechnical devices is the cobweb, which is instinctively created by a 

spider from a material secreted by its glands (prototechnics I). In nature, there are many 

other cases of using your own body secretions to create a variety of ñtechnical devicesò 
(bees, caterpillars, etc.). In the future, ñexternalò materials are also used, and eventually 

only they (for example, beavers for the construction of dams). These ñtechnical 

devicesò are mainly aimed at interacting with the environment of a certain individual 
ï including his offspring (in the diagram ï ñprototechnics II aò).  

Note that the existing realities are also characterized by biological 

superorganisms, which necessarily create prototechnical devices 

(ñprototechnics II bò). All currently known to us ñsocialò insects that form ñcollective 
organismsò (ie bees, ants, termites) in one form or another build or use protective 

devices (from the environment) and other purposes. Prototechnics differs here 

primarily in that it is created by collective efforts, and different individuals play 
different roles in this (polyethism) (Kipyatkov, 1985, p. 16). 

 
Figure 2. The formation of the noosphere. 
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However, technology (technosphere) as a social phenomenon, developing on the 
basis of prototechnics, is qualitatively different from it. Since technology, ensuring the 

interaction of society with the environment, serves to meet its needs (individual and 

social), its development in the process of progress of society is in accordance with 
changing these needs. The eminent German scientist in the theory of mechanisms and 

machines F. Reuleaux noted in the last century that with the help of technology we 

force ñthe internal processes of the material world to act and work for our purposesò 

(Reuleaux, 1885, p. 1). At the same time, the role of technology in the process of 
ensuring the functioning of society and the individual (as well as associations that 

historically arise within the social organism) determines its structure as some (relative) 

whole. Accordingly, it becomes the basis of the primary classification of types of 

technology (Griffen& Ryzheva, 2021). 
First of all, it should be noted here that the objects together constitute a set of 

technical devices that form the basis for direct interaction of the society (through 

individuals) with the natural and social environment ï consumer goods. Their man-
made nature led to the emergence of tools for the manufacture of these items (more 

broadly ï means of production). With the change of social conditions there was a 

selection of other types of technology, which together and in the relationship form the 

basis of the technosphere (Fig. 3). 
At the stage of primitive society such a division did not occur. In the process of 

reconstruction of the life of the Paleolithic community it was proved that life was not 

separated from production activities and did not stand out as an independent 
phenomenon. A fairly clear separation of the means of production from household 

appliances occurs only with the transition of the society from the collection to the 

production economy. 

 
Figure 3. The types of technology and their relationship. 

 
As for the internal structure of the means of production, there are different ways 

of grouping objects, and accordingly different classifications. In the most general form 

of production equipment, usually divided into three main groups: a) gun equipment; b) 
machinery; c) automatic equipment. Depending on the tasks solved by scientists, a 
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number of other principles of structuring this type of technology are possible 
(Garanina, 2020). 

In the process of long-term social transformations to the technical devices 

designed for interaction of society with the environment, which are directly part of the 
technosphere, are added those designed for interaction between local social formations 

and individuals already within the social organism included in the technosphere. As for 

the social processes they provide, these types of technology can be divided into 

ñintegrativeò and ñseparativeò ï respectively, two (unifying and dividing) trends that 
have occurred and are taking place in the development of society. 

An essential condition for ensuring the integrity of any sufficiently complex 

system is the interaction of its elements (subsystems) in space and time, ñas a result of 

which something disparate and spatially separated acquires a certain integrity and 
functionalityò (Smotrickij, 2010). To do this, the elements of the system (or its 

subsystem) must have a developed ability to exchange matter, energy and information, 

ie the ability to communicate properly between them. As a result, another type of 
technical means (technical class), which has already been mentioned, arises and 

develops ï means of communication. It naturally breaks down into two subspecies ï 

technology to ensure communication in the material (ie material, and later ï in the 

energy) sphere ï transport, and technology to ensure communication in the information 
sphere ï communication. 

Integrative, unifying processes are leading, inherent in social development at all 

its stages. Separative, ie divisive processes are characteristic only of the historically 
limited period of internally disparate class society, ie are used by one or another social 

entity in relations not with the natural but with the social environment. 

Weapons (military equipment) are one of the types of equipment that have played 

and continue to play an extremely important role in social processes. No less important 
than in inter-tribal (and later in inter-state) relations, weapons were also in the 

interaction within certain social formations, namely between the antagonistic social 

groups that make them up. Another specific type of technology, which also has a 
separatist character, are luxury items, which (regardless of their immediate functional 

purpose) act as a kind of social ñpunctuation marksò. 

Thus, technical objects are created in accordance with the needs of society at one 

stage or another of its development and constitute, together, such a social phenomenon 
as technology. As a phenomenon extremely complex and diverse, technology is often 

considered by researchers in a variety of aspects (Wolff, 2012). However, first of all, 

we can assume that technology is ña set of human activities created to carry out the 
processes of production and service of non-productive needs of societyò (Larin, 2018, 

p. 6). However, this set is not yet the technosphere, as some philosophers think (who 

present the technosphere as a self-developing object). In this case, the subject of its 

development is ignored, because it is believed that the technosphere itself is an artificial 
environment created by the society, i.e. the same set of technical objects that people 

have surrounded themselves with (Popkova, 2018). 

According to this statement, we have separate people with their ñtechnical 
activitiesò, and separately ï the ñtechnical sphereò, which somehow ñself-developsò as 
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