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ʄɯʅɯʉʊɽʈʉʊɺʆ ʌɯʅɸʅʉɯɺ ʋʂʈɸɰʅʀ 

ɯʅɾɽʅɽʈʅʆ-ɺʀʈʆɹʅʀʏʀʁ ʎɽʅʊʈ çɸʃʂʆʅè  
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ʊʆʈɻʆɺʆ ï ʇʈʆʄʀʉʃʆɺɸ ʇɸʃɸʊɸ ʋʂʈɸɰʅʀ 

ɯʏɽ ï ɸɻɽʅʉʊɺʆ ɿʆɺʅɯʐʅʔʆɰ ʊʆʈɻɯɺʃɯ ɯʊɸʃɯɰ 
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ʋ ʜʘʥʦʤʫ ʟʙʽʨʥʠʢʫ ʚʠʢʣʘʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʥʘʫʢʦʚʠʭ ʪʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʫ ʩʬʝʨʽ ʚʠʜʦʙʫʚʘʥʥʷ, ʦʙʨʦʙʢʠ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʢʘʤʽʥʥʷ, 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ 
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ɿʄɯʉʊ 

 
ɻʫʣʽʡ ɺ.ʄ., ʂʨʽʣʴ ʉ.ʗ., ʂʫʟʝʤʢʦ ʗ.ɼ.  

ʇɽʈʉʇɽʂʊʀɺʀ ʊɸ ʇʈʆɹʃɽʄʀ ɺʀʂʆʈʀʉʊɸʅʅʗ ʂʆʃɽʂʎɯʁʅʆɻʆ 

ʄɯʅɽʈɸʃʆɻɯʏʅʆɻʆ ʄɸʊɽʈɯɸʃʋ (ʅɸ ʇʈʀʂʃɸɼɯ ʇɯɿʅɯʍ ʄɯʅɽʈɸʃʔʅʀʍ  

ʋʊɺʆʈɽʅʔ ʂɸʈʇɸʊ) ééééééééééééééééééééééééé...... 

 

 

 

5 

ʇʘʱʝʥʢʦ ɭ.ʖ. 

ʇʈʆʗɺʀ ʄɸʃɸʍɯʊʋ ɹɯʃʗ ʩ. ʅʀʈʂɯɺ. ʇʈʆɹʃɽʄʀ ɽʌɽʂʊʀɺʅʆɻʆ 

ɺʀʂʆʈʀʉʊɸʅʅʗ éééééééééééééééééééééééééééé 

 

 

7 

ɹʝʣ̔ʯʝʥʢʦ ʆ.ʇ., ʊʘʪʘʨʽʥʮʝʚʘ ʂ.ɺ.  

ɻɽʄʆʃʆɻɯʏʅɯ ɼʆʉʃɯɼɾɽʅʅʗ ʉʊɸʈʆɺʀʅʅʆɻʆ ʊɸ ʐʊʋʏʅʆ 

çɿɯʉʊɸʈɽʅʆɻʆè ɹʋʈʐʊʀʅʋ ʋ ɺʀʈʆɹɸʍ éééééééééééééé........... 

 

 

9 

ɻʘʻʚʩʴʢʠʡ ʖ.ɼ.,  ɭʤʝʣʴʷʥʦʚ ɯ.O., ɹʝʣʽʯʝʥʢʦ ʆ.ʇ. 

ʂʆʄʇʃɽʂʉʅɯ ɻɽʄʆʃʆɻɯʏʅɯ ɼʆʉʃɯɼɾɽʅʅʗ ʂʆʈʅɽʈʋʇɯʅʋ ʊɸ  

ʉʂɸʇʆʃɯʊʋ éééééééééééééééééééééééééééééé.. 

 

 

11 

ʉʫʨʦʚʘ ɺ.ʄ., ʈʠʙʥʽʢʦʚʘ ʆ.ɸ. 

ɹɯʈʖɿɸ ʊɸ ɰɰ ɯʄɯʊɸʎɯɰ ʅɸ ʈʀʅʂʋ ʋʂʈɸɰʅʀ ééééééééééééééé.. 

 

13 

ʂʫʮʝʚʦʣ ʄ.ʃ. 

çʈɸʁɼʋɾʅʀʁ ʂɺɸʈʎè ɯ ʇʆɼɯɹʅɯ ɼʆ ʅʔʆɻʆ ʂɸʄɽʅɯ ɿ ʐʊʋʏʅʀʄ  

ʇʆɺɽʈʍʅɽɺʀʄ ɿɸɹɸʈɺʃɽʅʅʗʄ éééééééééééééééééééé.. 

 

 

19 

ʇʝʪʨʫʥʷʢ ʄ. ɼ., ʏʝʨʝʤʽʩʩʴʢʘ ʆ. ʄ., ʇʝʪʨʫʥʷʢ ɻ. ʄ., ʏʝʨʝʤʽʩʩʴʢʠʡ ʖ. ɺ. 

ʇɸʃɽʆɯʍʅʆʃʆɻɯʏʅɯ ɺɯɼɹʀʊʂʀ ʅɽʆɻɽʅʆɺʆɻʆ ʂʆʄʇʃɽʂʉʋ 

ʇɽʈɽɼʂɸʈʇɸʊʉʔʂʆɻʆ ʇʈʆɻʀʅʋ éééééééééééééééééééé. 

 

 

21 

ʄʘʨʪʠʰʠʥ ɸ.ɯ., ʅʝʩʪʝʨʦʚʩʴʢʠʡ ɺ.ɸ., ʆʛʘʨ ɺ.ɺ. 

ʌʆʉʀʃɯɰ ʇɯɿʅʔʆɻʆ ɼʆʂɽʄɹʈɯʖ ʋʂʈɸɰʅʀ ʊɸ ʇɯɼʍʆɼʀ ɼʆ ɰʍ  

ɽʂʉʇɽʈʊʀɿʀ ééééééééééééééééééééééééééééé... 

 

 

25 

ɼʝʛʪʷʨ ʅ.ɺ. 

ʐʊʋʏʅɽ ʂʆʐʊʆɺʅɽ ʂɸʄɯʅʅʅʗ: ɻɽʄʆʃʆɻɯʏʅɯ ɸʉʇɽʂʊʀ éééééééé 

 

28 

ʆʥʘʥʢʦ ʖ.ɸ., ʇʨʦʜʘʡʚʦʜʘ ɻ.ʊ., ʆʥʘʥʢʦ ɸ.ʇ., ʐʘʙʘʪʫʨʘ ʆ.ɺ.,  

ʆʥʽʱʝʥʢʦ ɸ.ʄ., ʍʦʤʝʥʢʦ ʈ.ɺ. 

ɸɺʊʆʄɸʊʀɿʆɺɸʅɸ ʉʀʉʊɽʄɸ çKERN-DPè ʆɹʈʆɹʂʀ ɸʅɯɿʆʊʈʆʇɯɰ ɯ  

ʇʈʆʎɽʉɯɺ ʊʈɯʑʀʅʆʋʊɺʆʈɽʅʅʗ ʋ ʇʈʀʈʆɼʅʆʄʋ ʂɸʄɯʅʅɯ ééééééé.. 

 

 

 

29 

ɻʦʨʦʙʯʠʰʠʥ ʆ.ɺ. 

ʈɽɻʋʃʖɺɸʅʅʗ ʅɸʇʈʋɾɽʅʆ-ɼɽʌʆʈʄʆɺɸʅʆɻʆ ʉʊɸʅʋ ʅɸ  

ʋʉʊʋʇɸʍ ɹʃʆʏʅʆɻʆ ʂɸʄɽʅʖ ɺ ʇʈʆʎɽʉɯ ʁʆɻʆ ɺʀɼʆɹʋɺɸʅʅʗ éééé.. 

 

 

35 

ʉʦʙʦʣʝʚʩʴʢʠʡ ʈ.ɺ. 

ʈʆɿʈʆɹʂɸ ʄɽʊʆɼɯɺ ʆʎɯʅʂʀ ɹʃʆʏʅʆʉʊɯ ɼʃʗ ʈʆɼʆɺʀʑ  

ɼɽʂʆʈɸʊʀɺʅʆɻʆ ʂɸʄɽʅʖ éééééééééééééééééééééé... 

 

 

39 

ɾʫʨʫʭʽʥʘ ʆ.ʖ. 

ʂʆʐʊʆɺʅɽ ʂɸʄɯʅʅʗ ʉɽʈɽɼʅʔʆɺɯʏʅʆɰ ʂʀɰɺʑʀʅʀ  

(ɻʈʋʇɸ ʂʈɽʄʅɽɿɽʄɯɺ) ééééééééééééééééééééééééé 

 

 

42 

ʊʨʠʢʦʣʝʥʢʦ ʉ.ʊ.  

ʇʆɭɼʅɸʅʅʗ ʇʈʀʈʆɼʅʀʍ ʄɸʊɽʈɯɸʃɯɺ ʋ ɺʀʈʆɹɸʍ ʖɺɽʃɯʈʅʆɰ  

ʄɸʁʉʊɽʈʅɯ çYERSHOVè éééééééééééééééééééééééé.. 

 

 

43 

ɹʦʨʥʷʢ ʋ.ɯ., ɻʫʣʽʡ ɺ.ʄ., ʇʝʪʨʠʢ ɺ.ʄ., ɾʦʣʦʙ ɻ.ʌ. 

ʇʈʀʈʆɼʅɯ ʂɸʄɽʅɯ ʋ ʌʈɸɻʄɽʅʊɸʍ ɹʋɼɯɺʃɯ ʋʉʇɽʅʉʔʂʆɻʆ ʉʆɹʆʈʋ  

ʩ. ʂʈʀʃʆʉ é...ééééééééééééééééééééééééééééé.. 

 

 

45 
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ʉʪʘʩʶʢ ʆ.ʉ. 

ɼʆʇʆɺʅɽʅʅʗ ɸʈʍɯʊɽʂʊʋʈʅʀʍ ɼɽʊɸʃɽʁ ɿ ʅɸʊʋʈɸʃʔʅʆɻʆ ʂɸʄɽʅʖ éé 

 

48 

ɹʦʨʥʷʢ ʋ.ɯ., ɹʦʨʥʷʢ ʋ.ɯ., ɯʚʘʥʽʥʘ ɸ.ɺ., ʉʪʘʩʶʢ ʆ.ɺ. 

ʇʈʀʈʆɼʅɯ ʂɸʄɽʅɯ ʆɹʆʈʆʅʅʆɰ ɺɽɾɯ ʩ. ʇôʗʊʅʀʏɸʅʀ ʅɸ ʃʔɺɯɺʑʀʅɯ éé... 

 

50 

ʃʠʩʝʥʢʦ ʆ.ʖ., ʄʘʥʦʭʽʥ ʆ.ɻ., ʄʘʥʦʭʽʥʘ ʃ.ɺ., ʄʘʢʩʶʪʘ ʆ.ɺ., ʄʠʪʨʦʭʠʥ ʆ.ɺ. 

ɽʂʉʇɽʈʊʅɯ ʉʀʉʊɽʄʀ ɺ ɻɽʄʆʃʆɻɯɰ ééééééééééééééééééé 

 

52 

ɹʻʣʻʚʮʝʚ ʆ.ʈ., ɸʥʜʨʝʻʚ ʆ.ʆ., ʉʝʨʛʽʻʥʢʦ ɯ.ɸ., ɭʤʝʣʴʷʥʦʚ ɯ.ʆ.,  

ɻʨʫʱʠʥʩʴʢʘ ʆ.ɺ., ʅʦʚʽʢʦʚ ɺ.ɺ. 

ʆʉʅʆɺʅɯ ʇʈʀʅʎʀʇʀ ʊɽʍʅɯʏʅʆɰ ʂʆʄʇɽʊɽʅʊʅʆʉʊɯ ʋ ʃɸɹʆʈɸʊʆʈʅɯʁ 

ʇʈɸʂʊʀʎɯ (ʅɸ ʇʈʀʂʃɸɼɯ ɻɽʄʆʃʆɻɯʏʅʀʍ ɼʆʉʃɯɼɾɽʅʔ) éééééééé. 

 

 

 

54 

ɻʝʣʝʪʘ ʆ.ʃ., ʅʝʩʪʝʨʦʚʩʴʢʠʡ ɺ.ɸ., ɺʠʞʚʘ ʉ.ɸ., ɻʦʨʦʙʯʠʰʠʥ ʆ.ɺ., ʂʽʯʥʷʻʚ ɸ.ʄ. 

ʉʊɺʆʈɽʅʅʗ ɯʅʊɽʈɸʂʊʀɺʅʆɰ ɹɸɿʀ ʊʆʈɻʆɺʀʍ ʄɸʈʆʂ ɯʄʇʆʈʊʅʆɻʆ 

ɼɽʂʆʈɸʊʀɺʅʆɻʆ ʂɸʄɯʅʅʗ éééééééééééééééééééééé.. 

 

 

56 

ɻʝʣʝʪʘ ʆ.ʃ., ɯʣʴʯʝʥʢʦ ʊ.ɸ., ɻʦʨʦʙʯʠʰʠʥ ʆ.ɺ., ʂʽʯʥʷʻʚ ɸ.ʅ., ʃʷʰʦʢ ɺ. ɯ., 

ʉʝʨʛʽʻʥʢʦ ɯ.ɸ. 

ʈʆɿʈʆɹʂɸ ɸɺʊʆʄɸʊʀɿʆɺɸʅʆɰ ʇʈʆɻʈɸʄʀ ʂɺɸʃɯʄɽʊʈʀʏʅʆɰ 

ʆʎɯʅʂʀ ɼɽʂʆʈɸʊʀɺʅʆʉʊɯ ɻɯʈʉʔʂʀʍ ʇʆʈɯɼ éééééééééééééé.. 

 

 

 

58 

ɻʝʣʝʪʘ ʆ.ʃ., ʉʝʨʛʽʻʥʢʦ ɯ.ɸ., ɿʘʛʥʽʪʢʦ ɺ.ʄ., ʐʫʥʴʢʦ ɺ.ɺ., ʃʷʰʦʢ ɺ.ɯ.,  

ʉʫʨʦʚʘ ɺ.ʄ., ʊʢʘʣʝʥʢʦ ɸ.ʄ. 

ɼɯɸɻʅʆʉʊʀʂɸ ʊɸ ʆʎɯʅʖɺɸʅʅʗ ʗʂʆʉʊɯ ɼɽʂʆʈɸʊʀɺʅʆɻʆ ʂɸʄɯʅʅʗ 

ʐʊʋʏʅʆ ɿɸɹɸʈɺʃɽʅʆɻʆ ʆʈɻɸʅɯʏʅʀʄʀ ʌɸʈɹʋɺɸʃʔʅʀʄʀ ʉʋʄɯʐɸʄʀ ... 

 

 

 

60 
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ʋɼʂ 553.875 (477.8) 

 

ʇɽʈʉʇɽʂʊʀɺʀ ʊɸ ʇʈʆɹʃɽʄʀ ɺʀʂʆʈʀʉʊɸʅʅʗ ʂʆʃɽʂʎɯʁʅʆɻʆ ʄɯʅɽʈɸʃʆɻɯʏʅʆɻʆ ʄɸʊɽʈɯɸʃʋ 

(ʥʘ ʧʨʠʢʣʘʜʽ ʧʽʟʥʽʭ ʤʽʥʝʨʘʣʴʥʠʭ ʫʪʚʦʨʝʥʴ ʂʘʨʧʘʪ) 

ʇɽʈʉʇɽʂʊʀɺʓ ʀ ʇʈʆɹʃɽʄʓ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʂʆʃʃɽʂʎʀʆʅʅʆɻʆ ʄʀʅɽʈɸʃʆɻʀʏɽʉʂʆɻʆ 

ʄɸʊɽʈʀɸʃɸ (ʥʘ ʧʨʠʤʝʨʝ ʧʦʟʜʥʠʭ ʤʠʥʝʨʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʂʘʨʧʘʪ) 

PROSPECTS AND PROBLEMS OF THE MINERALOGICAL COLLECTION MATERIAL USING  (ʦn example of 

late mineral formations of the Carpathians) 

 

ɻʫʣʽʡ ɺ.ʄ., ʂʨʽʣʴ ʉ.ʗ., ʂʫʟʝʤʢʦ ʗ.ɼ.  

 

ʆʩʴ ʫʞʝ ʚʧʨʦʜʦʚʞ ʩʪʦʣʽʪʴ ʩʧʝʮʠʬʽʯʥʽ ʢʨʠʩʪʘʣʠ ʢʚʘʨʮʫ, ʟʛʘʜʘʥʽ ʚʧʝʨʰʝ ʚ ʣʽʪʝʨʘʪʫʨʽ ʚ 1791 ʨʦʮʽ ɯ. ʌʽʛʪʝʣʝʤ 

ʷʢ çʤʘʨʤʘʨʦʩʴʢʽ ʜʽʘʤʘʥʪʠè ɿʘʢʘʨʧʘʪʪʷ, ʻ ʦʙôʻʢʪʦʤ ʧʦʰʫʢʽʚ ʢʦʣʝʢʮʽʦʥʝʨʽʚ ʪʘ ʜʦʩʣʽʜʞʝʥʴ ʚʯʝʥʠʭ. ʏʠʩʣʝʥʥʽ ʧʨʦʷʚʠ 

çʤʘʨʤʘʨʦʩʴʢʠʭ ʜʽʘʤʘʥʪʽʚè ʚʠʷʚʣʝʥʽ ʚ ʇʨʠʢʘʨʧʘʪʪʽ, ʚ ʚʦʜʦʨʦʟʜʽʣʴʥʠʭ ʯʘʩʪʠʥʘʭ ʂʘʨʧʘʪ ʪʦʱʦ, ʦʧʠʩʘʥʦ ʾʭ 

ʢʨʠʩʪʘʣʦʤʦʨʬʦʣʦʛʽʯʥʽ ʽ ʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʚʠʚʯʝʥʦ ʭʽʤʽʯʥʠʡ ʽ ʬʘʟʦʚʠʡ ʩʢʣʘʜ ʪʚʝʨʜʠʭ ʪʘ ʚʫʛʣʝʚʦʜʥʝʚʠʭ ʨʽʜʢʠʭ ʽ 

ʛʘʟʦʧʦʜʽʙʥʠʭ ʚʢʣʶʯʝʥʴ, ʘ ʪʘʢʦʞ ʯʘʩʪʽ ʤʽʥʝʨʘʣʴʥʽ ʘʩʦʮʽʘʮʽʾ ʾʭ ʟ ʢʘʨʙʦʥʘʪʘʤʠ. ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʚ ʧʦʨʦʜʘʭ 

ʂʨʦʩʥʝʥʩʴʢʦʾ ʟʦʥʠ ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʥʦʚʦʛʦ ɹʝʩʢʠʜʩʴʢʦʛʦ ʪʫʥʝʣʶ ʚʠʷʚʣʝʥʘ ʯʘʩʪʘ ʧʨʠʩʫʪʥʽʩʪʴ ʚ ʧʽʟʥʽʭ ʫʪʚʦʨʝʥʥʷʭ 

ʩʫʣʴʬʽʜʽʚ. ɯʜʝʘʣʴʥʽ ʢʫʙʽʯʥʽ ʪʘ ʦʢʪʘʝʜʨʠʯʥʽ ʢʨʠʩʪʘʣʠ ʧʽʨʠʪʫ, ʯʘʩʦʤ ʚ ʟʨʦʩʪʢʘʭ ʽʟ ʢʘʣʴʮʠʪʦʤ, ʟʫʤʦʚʣʶʶʪʴ 

ʧʨʠʚʘʙʣʠʚʽʩʪʴ ʽ ʢʨʘʩʫ ʜʨʫʟ, ʚ ʷʢʠʭ ʚʦʥʠ ʧʨʠʩʫʪʥʽ, ʷʢ ʥʦʚʠʡ ʢʦʣʝʢʮʽʡʥʠʡ ʤʘʪʝʨʽʘʣ. ʎʽ ʟʥʘʭʽʜʢʠ ʟʫʤʦʚʣʶʶʪʴ ʢʽʣʴʢʘ 

ʧʨʦʙʣʝʤ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʟʙʝʨʝʞʝʥʽʩʪʶ ʪʘʢʠʭ ʧʨʠʨʦʜʥʠʭ ʫʪʚʦʨʝʥʴ. ɿ ʦʜʥʽʻʾ ʩʪʦʨʦʥʠ, ʧʦʰʫʢʠ, ʟʥʘʭʽʜʢʠ ʽ ʚʠʜʦʙʫʚʘʥʥʷ 

ʪʘʢʠʭ ʫʪʚʦʨʝʥʴ ʩʧʨʠʷʻ ʨʦʟʰʠʨʝʥʥʶ ʘʨʝʘʣʫ ʟʥʘʭʽʜʦʢ, ʘ ʟ ʜʨʫʛʦʾ, - ʟʽʙʨʘʥʠʡ ʢʦʣʝʢʮʽʡʥʠʡ ʤʘʪʝʨʽʘʣ ʻ ʚʪʨʘʯʝʥʠʤ ʜʣʷ 

ʰʠʨʦʢʦʛʦ ʟʘʛʘʣʫ, ʤʦʞʣʠʚʦ ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ, ʢʦʣʠ ʚʽʥ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʤʫʟʝʡʥʽ ʟʨʘʟʢʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʘʨʙʦʥʘʪʠ, ʢʚʘʨʮ, ʩʫʣʴʬʽʜʠ, çʤʘʨʤʘʨʦʩʴʢʽ ʜʽʘʤʘʥʪʠè. 

 

ɺʦʪ ʫʞʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʝʢʦʚ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʢʨʠʩʪʘʣʣʳ ʢʚʘʨʮʘ, ʫʧʦʤʷʥʫʪʳʝ ʚʧʝʨʚʳʝ ʚ ʣʠʪʝʨʘʪʫʨʝ ʚ 1791 

ʛʦʜʫ ʀ. ʌʠʛʪʝʣʝʤ ʢʘʢ çʤʘʨʤʘʨʦʩʢʠʝ ʙʨʠʣʣʠʘʥʪʳè ɿʘʢʘʨʧʘʪʴʷ, ʷʚʣʷʶʪʩʷ ʦʙʲʝʢʪʦʤ ʧʦʠʩʢʦʚ ʢʦʣʣʝʢʮʠʦʥʝʨʦʚ ʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʯʝʥʳʭ. ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʨʦʷʚʣʝʥʠʷ çʤʘʨʤʘʨʦʩʢʠʭ ʙʨʠʣʣʠʘʥʪʦʚè ʦʙʥʘʨʫʞʝʥʳ ʚ ʇʨʠʢʘʨʧʘʪʴʝ, ʚ 

ʚʦʜʦʨʘʟʜʝʣʴʥʠʭ ʯʘʩʪʷʭ ʂʘʨʧʘʪ ʠ ʪ.ʧ., ʦʧʠʩʘʥʦ ʠʭ ʢʨʠʩʪʘʣʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʠʟʫʯʝʥʦ 

ʭʠʤʠʯʝʩʢʠʡ ʠ ʬʘʟʦʚʳʡ ʩʦʩʪʘʚ ʪʚʝʨʜʳʭ ʠ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʞʠʜʢʠʭ ʠ ʛʘʟʦʦʙʨʘʟʥʳʭ ʚʢʣʶʯʝʥʠʡ, ʘ ʪʘʢʞʝ ʯʘʩʪʳʝ 

ʤʠʥʝʨʘʣʴʥʳʝ ʘʩʩʦʮʠʘʮʠʠ ʠʭ ʩ ʢʘʨʙʦʥʘʪʘʤʠ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ ʧʦʨʦʜʘʭ ʂʨʦʩʥʝʥʩʢʦʡ ʟʦʥʳ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʥʦʚʦʛʦ 

ɹʝʩʢʠʜʩʢʦʛʦ ʪʦʥʥʝʣʷ ʦʙʥʘʨʫʞʝʥʦ ʯʘʩʪʦʝ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʧʦʟʜʥʠʭ ʦʙʨʘʟʦʚʘʥʠʷʭ ʩʫʣʴʬʠʜʦʚ. ʀʜʝʘʣʴʥʳʝ ʢʫʙʠʯʝʩʢʠʝ ʠ 

ʦʢʪʘʵʜʨʠʯʝʩʢʠʝ ʢʨʠʩʪʘʣʣʳ ʧʠʨʠʪʘ ʚ ʩʨʦʩʪʢʘʭ ʩ ʢʘʣʴʮʠʪʦʤ, ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʠ ʢʨʘʩʦʪʫ ʜʨʫʟ, ʚ 

ʢʦʪʦʨʳʭ ʦʥʠ ʧʨʠʩʫʪʩʪʚʫʶʪ, ʢʘʢ ʥʦʚʳʡ ʢʦʣʣʝʢʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ. ʕʪʠ ʥʘʭʦʜʢʠ ʚʳʟʳʚʘʶʪ ʥʝʩʢʦʣʴʢʦ ʧʨʦʙʣʝʤ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʩʦʭʨʘʥʥʦʩʪʴʶ ʪʘʢʠʭ ʧʨʠʨʦʜʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʧʦʠʩʢʠ, ʥʘʭʦʜʢʠ ʠ ʜʦʙʳʯʠ ʪʘʢʠʭ 

ʦʙʨʘʟʦʚʘʥʠʡ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʩʰʠʨʝʥʠʶ ʘʨʝʘʣʘ ʥʘʭʦʜʦʢ, ʘ ʩ ʜʨʫʛʦʡ, - ʩʦʙʨʘʥʥʳʡ ʢʦʣʣʝʢʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ ʷʚʣʷʝʪʩʷ 

ʧʦʪʝʨʷʥʥʳʤ ʜʣʷ ʰʠʨʦʢʦʡ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ, ʚʦʟʤʦʞʥʦ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ, ʢʦʛʜʘ ʦʥ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʤʫʟʝʡʥʳʝ ʦʙʨʘʟʮʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʨʙʦʥʘʪʳ, ʢʚʘʨʮ, ʩʫʣʴʬʠʜʳ, çʤʘʨʤʘʨʦʩʢʠʝ ʙʨʠʣʣʠʘʥʪʳè. 

 

Over the last centuries, specific quartz crystals, first mentioned in literature in 1791 by I. Figtelem as "Marmarosh 

diamonds" of the Transcarpathian are objects of collectorôs search and scientific investigations. Numerous manifestations of 

the "Marmarosh diamonds"were discovered in the Carpathian region. Their crystal-morphological and physical properties, 

the chemical composition of solid and liquid hydrocarbon inclusions and association with carbonates were carried out. 

Recently in Krosno zone (new Beskyd tunnel area) the significant amount of sulfides was found. Ideal cubic and octahedral 

crystals of pyrite with calcite could be used as a new collector material. These findings cause several problems related to the 

preservation of these natural formations. On the one hand, the search and discovery of these formations are contributing to the 

expansion of such finds, on the other hand, - collected materials are unavailable for public, except museum exhibits. 

Keywords: carbonates, quartz, sulphides, "Marmarosh diamonds." 

 

ʂʦʣʝʢʮʽʡʥʠʡ ʤʽʥʝʨʘʣʦʛʽʯʥʠʡ ʤʘʪʝʨʽʘʣ ʥʘ ʩʴʦʛʦʜʥʽ ʥʘʙʫʚʘʻ ʚʩʝ ʙʽʣʴʰʦʾ ʧʦʧʫʣʷʨʥʦʩʪʽ ʚ ʋʢʨʘʾʥʽ, ʭʦʯʘ ʚ ʦʜʥʽʡ ʟ 

ʨʝʢʣʘʤʥʠʭ ʧʫʙʣʽʢʘʮʽʡ ʟʘʟʥʘʯʘʣʦʩʴ, ʱʦ ʤʘʪʠ ʚʣʘʩʥʫ ʢʦʣʝʢʮʽʶ ʤʽʥʝʨʘʣʽʚ ʙʫʣʦ ʤʨʽʻʶ ʤʘʡʞʝ ʢʦʞʥʦʛʦ ʨʘʜʷʥʩʴʢʦʛʦ 

ʰʢʦʣʷʨʘ, ʥʝ ʢʘʞʫʯʠ ʚʞʝ ʧʨʦ ʙʽʣʴʰ ʟʨʽʣʠʭ ʯʣʝʥʽʚ ʩʫʩʧʽʣʴʩʪʚʘ. ɺʦʯʝʚʠʜʴ, ʮʝ, ʢʨʽʤ ʨʦʤʘʥʪʠʯʥʦ-ʚʣʘʩʥʠʮʴʢʦʛʦ ʥʘʭʠʣʫ 

ʙʘʞʘʥʴ, ʙʫʣʦ ʧʦʚôʷʟʘʥʦ ʟ ʚʽʜʥʦʩʥʦʶ ʜʦʩʪʫʧʥʽʩʪʶ ʪʘʢʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɺʞʝ ʛʦʪʦʚʽ ʶʚʝʣʽʨʥʽ ʚʠʨʦʙʠ ʟ ʬʘʥʪʘʩʪʠʯʥʦʶ ʛʨʦʶ 

ʢʘʤʝʥʽʚ ʯʠ ʚʠʩʦʢʦʷʢʽʩʥʽ ʯʠʩʪʽ ʪʘ ʽʜʝʘʣʴʥʦ ʟʘʙʘʨʚʣʝʥʽ ʢʨʠʩʪʘʣʠ, ʧʨʠʜʘʪʥʽ ʜʣʷ ʦʛʨʘʥʢʠ, ʙʫʣʠ ʨʽʜʢʽʩʪʶ ʘʙʦ ʞ ʙʝʟʫʤʥʦ 

ʜʦʨʦʛʠʤʠ, ʘ ʯʘʩʦʤ ʥʝʩʣʠ ʽ ʢʨʠʤʽʥʘʣʴʥʽ ʧʨʦʙʣʝʤʠ, ʩʪʚʦʨʶʶʯʠ ʧʝʨʝʰʢʦʜʫ ʜʣʷ ʧʝʨʝʩʽʯʥʠʭ ʧʦʮʽʥʦʚʫʚʘʯʽʚ ʧʨʝʢʨʘʩʥʦʛʦ ʚ 

ʢʘʤʝʥʽ. ʆʪʦʞ ʟʘʣʠʰʘʣʦʩʴ ʟʘʜʦʚʦʣʴʥʷʪʠʩʴ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʧʽʩʢʦʚʠʢʦʤ ʟ ʟʦʣʦʪʠʩʪʠʤʠ ʟʝʨʥʷʪʘʤʠ ʧʽʨʠʪʫ ʘʙʦ 

ʙʣʠʩʢʫʯʠʤʠ ʣʫʩʦʯʢʘʤʠ ʩʣʶʜʠ ʯʠ ʽʥʰʠʤʠ ʧʨʠʥʘʜʥʠʤʠ ʪʘ ʟʘʛʘʜʢʦʚʠʤʠ ʤʽʥʝʨʘʣʴʥʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ. ʊʘʢʽ ʚʟʽʨʮʽ ʚ 

ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʥʝ ʧʦʪʨʝʙʫʚʘʣʠ ʦʩʦʙʣʠʚʠʭ ʜʦʜʘʪʢʦʚʠʭ ʦʧʝʨʘʮʽʡ ʽ ʟʫʩʠʣʴ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʟʥʘʯʝʥʥʷ, ʪʘ ʙʘ ï 

ʮʽʥʫʚʘʣʠʩʴ ʚʣʘʩʥʝ ʟʘ ʾʭ ʥʝʧʦʨʫʰʝʥʠʡ ʚʠʛʣʷʜ. ɿʚʽʩʥʦ ʞ, ʤʦʚʠ ʧʨʦ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʧʦʟʠʮʽʾ ʽ ʮʽʥʦʚʠʭ ʟʘʩʘʜ ʥʝ ʙʫʣʦ ʚ 

ʟʚʠʯʥʦʤʫ ʥʘ ʩʴʦʛʦʜʥʽ ʨʦʟʫʤʽʥʥʽ, ʘʣʝ ʙʝʟʫʤʦʚʥʠʤ ʙʫʚ ʝʩʪʝʪʠʯʥʠʡ ʬʘʢʪʦʨ, ʷʢʠʡ ʩʧʨʠʷʚ ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʚ çʜʽʩʪʘʚʘʥʥʽè 

ʪʘʢʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ɿ ʯʘʩʦʤ ʮʽ ʚʣʘʩʪʠʚʦʩʪʽ ʢʦʣʝʢʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʤʘʣʦ ʟʤʽʥʠʣʠʩʴ, ʭʦʯʘ ʟ ʬʦʨʤʫʚʘʥʥʷʤ ʙʽʣʴʰ ʚʽʜʢʨʠʪʦʛʦ 

ʩʫʩʧʽʣʴʩʪʚʘ ʚ ʋʢʨʘʾʥʽ, ʤʦʞʣʠʚʦʩʪʷʤʠ ʦʩʦʙʠʩʪʦʛʦ ʚʽʜʚʽʜʫʚʘʥʥʷ ʨʘʥʽʰʝ ʥʝʜʦʩʪʫʧʥʠʭ ʚ ʢʨʘʾʥʽ ʨʘʡʦʥʽʚ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ 
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ʤʽʥʝʨʘʣʽʚ ʪʘ ʧʦʨʽʜ, ʷʢʽ ʧʦʧʘʜʘʶʪʴ ʚ ʢʘʪʝʛʦʨʽʶ ʢʦʣʝʢʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʦʩʦʙʠʩʪʝ ʚʽʜʚʽʜʫʚʘʥʥʷ ʯʠʩʣʝʥʥʠʭ ʚʠʩʪʘʚʦʢ 

ʧʨʠʨʦʜʥʦʛʦ ʢʘʤʝʥʶ ʟʘ ʢʦʨʜʦʥʦʤ ʽ ʟʥʘʡʦʤʩʪʚʦ ʟ ʤʦʞʣʠʚʦʩʪʷʤʠ ʟʘʣʫʯʝʥʥʷ ʥʝʚʽʜʦʤʠʭ ʨʘʥʽʰʝ ʧʨʠʨʦʜʥʠʭ ʫʪʚʦʨʝʥʴ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʯʠ ʧʦʧʦʚʥʝʥʥʷ ʚʣʘʩʥʠʭ ʘʙʦ ʤʫʟʝʡʥʠʭ ʢʦʣʝʢʮʽʡ, ʫʤʦʚʠ ʨʦʩʪʫ ʾʭ ʧʦʧʫʣʷʨʥʦʩʪʽ ʟʥʘʯʥʦ ʟʨʦʩʣʠ. ʆʜʥʘʢ, ʚ 

ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʚʘʨʪʽʩʪʴ, ʟʥʘʯʝʥʥʷ ʽ ʧʦʧʫʣʷʨʥʽʩʪʴ ʢʦʣʝʢʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽ ʜʘʣʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʝʨʝʜʫʩʽʤ 

ʝʩʪʝʪʠʯʥʠʤ ʩʧʨʠʡʥʷʪʪʷʤ, ʚʽʜʯʫʪʪʷʤʠ, ʧʩʠʭʦʣʦʛʽʯʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʘ ʥʝ ʩʧʝʮʽʘʣʴʥʠʤʠ ʟʥʘʥʥʷʤʠ ʛʝʦʣʦʛʽʾ ʯʠ 

ʤʽʥʝʨʘʣʦʛʽʾ, ʘʙʦ ʚʽʜʦʤʦʩʪʷʤʠ ʧʨʦ ʾʭ ʨʠʥʢʦʚʫ ʚʘʨʪʽʩʪʴ. 

ʇʦʢʘʟʦʚʠʤ ʚ ʮʴʦʤʫ ʚʽʜʥʦʰʝʥʥʶ ʻ ʯʘʨʦʾʪ, ʚʽʜʢʨʠʪʠʡ ʷʢ ʥʦʚʠʡ ʤʽʥʝʨʘʣ ʚ ʗʢʫʪʽʾ, ʧʽʩʣʷ ʤʘʩʰʪʘʙʥʠʭ ʧʦʰʫʢʦʚʠʭ 

ʨʦʙʽʪ ʥʘ ʫʨʘʥ ʪʦʜʽʰʥʴʦʶ ʉʦʩʥʦʚʩʴʢʦʶ ʝʢʩʧʝʜʠʮʽʻʶ ʚ 40-ʠʭ ʨʦʢʘʭ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʽ ʚʠʟʥʘʯʝʥʠʡ ʧʨʦʬʝʩʽʡʥʠʤʠ 

ʛʝʦʣʦʛʘʤʠ ʪʦʜʽ ʷʢ ʬʽʦʣʝʪʦʚʠʡ ʢʫʤʽʥʛʪʦʥʽʪ ʘʙʦ ʢʘʥʘʩʠʪ, ʟʘʚʜʷʢʠ ʥʝʟʚʠʯʥʦʤʫ ʟʘʙʘʨʚʣʝʥʥʶ. ɺʠʢʣʠʢʘʻ ʟʘʭʦʧʣʝʥʥʷ 

ʧʽʜʩʚʽʜʦʤʽ ʚʽʜʯʫʪʪʷ ʛʝʦʣʦʛʽʚ - ʧʝʨʰʦʚʽʜʢʨʠʚʘʯʽʚ ʨʦʜʦʚʠʱʘ ʥʝʚʽʜʦʤʦʛʦ ʥʘ ʪʦʡ ʯʘʩ ʤʽʥʝʨʘʣʫ, ʷʢʠʡ ʚ ʧʦʣʽ ʚʠʛʣʷʜʘʻ 

ʟʦʚʩʽʤ ʥʝʝʬʝʢʪʥʦ, ʘ ʜʦ ʪʦʛʦ ʞ ʚʪʨʘʯʘʻ ʩʚʦʾ ʧʨʠʥʘʜʠ ʥʘ ʟʚʽʪʨʝʥʽʡ ʧʦʚʝʨʭʥʽ ʥʘʙʫʚʘʶʯʠ ʩʚʽʪʣʦʛʦ ʦʜʥʦʨʽʜʥʦʛʦ ʚʽʜʪʽʥʢʫ. 

ɺʨʘʞʘʶʯʠʤ ʻ ʪʘʢʦʞ ʰʚʠʜʢʝ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʚʣʘʩʥʦʛʦ ʙʽʟʥʝʩʫ ʨʘʜʷʥʩʴʢʠʤʠ ʜʠʧʣʦʤʘʪʘʤʠ, ʷʢʽ ʧʦʩʪʘʯʘʣʠ ʷʢ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʠ ʯʘʨʦʾʪʦʚʽ ʙʨʫʩʢʠ, ʥʘʧʨʠʢʣʘʜ ʚ ʂʘʥʘʜʫ. ɺʣʘʩʥʠʢ ʦʜʥʽʻʾ ʟʚʠʯʘʡʥʦʾ ʢʨʘʤʥʠʮʽ ɺʘʥʢʫʚʝʨʘ, ʜʝ ʪʦʨʛʫʚʘʣʠ 

ʨʽʟʥʠʤ ʧʨʠʨʦʜʥʠʤ ʢʘʤʽʥʥʷʤ ʽ ʚʠʨʦʙʘʤʠ ʟ ʥʠʭ, ʟ ʛʦʨʜʽʩʪʶ ʨʦʟʢʘʟʫʚʘʚ ʧʨʦ ʫʥʽʢʘʣʴʥʠʡ ʤʽʥʝʨʘʣ ʟ ʉʠʙʽʨʫ ʜʦʩʪʘʚʣʝʥʠʡ 

ʜʠʧʣʦʤʘʪʘʤʠ, ʪʦʜʽ ʷʢ ʥʘ ʨʠʥʦʢ ʚʠʩʪʘʚʣʷʣʠʩʴ ʧʨʠʤʽʪʠʚʥʦ ʦʬʦʨʤʣʝʥʥʽ ʯʘʨʦʾʪʦʚʽ ʚʘʟʠ, ʧʽʜʩʪʘʚʢʠ, ʧʽʜʩʚʽʯʥʠʢʠ. ʇʦʧʠʪ ʚ 

ʙʽʣʴʰ ʜʝʣʽʢʘʪʥʠʭ ʚʠʨʦʙʘʭ ï ʢʫʣʦʥʘʭ, ʢʘʙʦʰʦʥʽʚ-ʚʩʪʘʚʦʢ ʚ ʧʝʨʩʥʷʭ, ʥʘʤʠʩʪʘʭ ʟ ʛʘʣʪʦʚʘʥʦʛʦ ʯʘʨʦʾʪʫ ʪʦʱʦ, ʙʣʠʩʢʘʚʠʯʥʦ 

ʧʦʯʘʚ ʟʘʜʦʚʦʣʴʥʷʪʠʩʴ ʟʘ ʨʘʭʫʥʦʢ ʧʨʠʜʙʘʥʥʷ ʥʝʟʛʨʘʙʥʠʭ ʙʽʣʴʰ ʨʘʥʥʽʭ ʚʠʨʦʙʽʚ ʨʘʜʷʥʩʴʢʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

ʈʘʟʦʤ ʟ ʭʚʠʣʝʶ ʧʦʧʫʣʷʨʥʦʩʪʽ ʯʘʨʦʾʪʫ ʷʢ ʢʦʣʝʢʮʽʡʥʦʛʦ ʯʠ ʚʠʨʦʙʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʨʦʩʪʘʻ ʚ ʪʦʡ ʯʘʩ ʽ ʚʠʚʯʝʥʥʷ 

ʨʽʟʥʠʤʠ ʜʦʩʣʽʜʥʠʢʘʤʠ ʡʦʛʦ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ, ʩʪʨʫʢʪʫʨʠ, ʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ɯ ʭʦʯʘ ʥʘ ʩʴʦʛʦʜʥʽ, ʟ ʚʠʯʝʨʧʫʚʘʥʥʷʤ 

ʚʽʜʦʤʠʭ ʨʝʩʫʨʩʽʚ ʯʘʨʦʾʪʘ ʽ ʟʙʽʣʴʰʝʥʥʷʤ ʡʦʛʦ ʚʘʨʪʦʩʪʽ, ʮʝʡ ʤʽʥʝʨʘʣ ʟʘʪʨʝʙʫʚʘʥʠʡ ʽ ʻ ʛʦʨʜʽʩʪʶ ʧʨʠʚʘʪʥʠʭ ʢʦʣʝʢʮʽʦʥʝʨʽʚ 

ʪʘ ʤʫʟʝʾʚ. 

ʇʦʜʽʙʥʽ ʨʠʩʠ ʽʩʪʦʨʽʾ ʚʽʜʢʨʠʪʪʷ, ʟʘʭʦʧʣʝʥʥʷ ʽ ʩʫʯʘʩʥʦʛʦ ʾʭ ʧʦʰʫʢʫ ʚʣʘʩʪʠʚʽ ʽ ʤʽʥʝʨʘʣʘʤ, ʱʦ ʚʽʜʦʤʽ ʧʝʨʝʚʘʞʥʦ ʚ 

ʬʣʽʰʦʚʠʭ ʫʪʚʦʨʝʥʥʷʭ ʂʘʨʧʘʪ, ʫ ʚʠʛʣʷʜʽ ʢʘʨʙʦʥʘʪʥʠʭ, ʢʚʘʨʮ-ʢʘʨʙʦʥʘʪʥʠʭ ʽ ʢʚʘʨʮʦʚʠʭ ʜʨʫʟ, ʞʠʣ ʽ ʦʢʨʝʤʠʭ ʢʨʠʩʪʘʣʽʚ. 

ʅʘʡʙʽʣʴʰ ʜʘʚʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʥʠʭ ʩʪʦʩʫʶʪʴʩʷ ʩʧʝʮʠʬʽʯʥʠʭ ʢʨʠʩʪʘʣʽʚ ʢʚʘʨʮʫ, ʟʛʘʜʘʥʠʭ ʚʧʝʨʰʝ ʚ ʣʽʪʝʨʘʪʫʨʽ ʚ 1791 ʨʦʮʽ 

ɯ. ʌʽʛʪʝʣʝʤ ʷʢ çʤʘʨʤʘʨʦʩʴʢʽ ʜʽʘʤʘʥʪʠè ɿʘʢʘʨʧʘʪʪʷ. ʆʩʴ ʫʞʝ ʚʧʨʦʜʦʚʞ ʩʪʦʣʽʪʴ ʚʦʥʠ ʻ ʦʙôʻʢʪʦʤ ʧʦʰʫʢʽʚ ʢʦʣʝʢʮʽʦʥʝʨʽʚ 

ʪʘ ʜʦʩʣʽʜʞʝʥʴ ʚʯʝʥʠʭ. ʎʽʢʘʚʦ, ʱʦ ʫʨʦʜʞʝʥʝʮʴ ʃʴʚʦʚʘ, ʧʦʧʫʣʷʨʥʠʡ ʙʽʣʴʰʝ ʚ ʽʥʰʠʭ ʩʬʝʨʘʭ ʃʝʦʧʦʣʴʜ ʬʦʥ ɿʘʭʝʨ-ʄʘʟʦʭ, 

ʢʨʽʤ ʩʚʦʾʭ ʣʽʪʝʨʘʪʫʨʥʠʭ ʚʧʨʘʚ ʟʘʡʤʘʚʩʷ ʽ ʤʽʥʝʨʘʣʦʛʽʻʶ, ʭʦʯʘ ʫ ʚʽʮʽ 19 ʨʦʢʽʚ ʩʪʘʚ ʜʦʢʪʦʨʦʤ ʧʨʘʚʘ, ʟʙʠʨʘʚ ʽ ʚʠʚʯʘʚ 

çʤʘʨʤʘʨʦʩʴʢʽ ʜʽʘʤʘʥʪʠè, ʢʦʣʝʢʮʽʷ ʷʢʠʭ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚ ʄʫʟʝʾ ʧʨʠʨʦʜʠ ʚ ʤ. ɻʨʘʮ (ɸʚʩʪʨʽʷ). ʅʝʤʘʻ ʚʧʝʚʥʝʥʦʩʪʽ, ʱʦ ʚʽʥ 

ʭʦʪʽʚ ʾʭ ʚʠʢʦʨʠʩʪʘʪʠ ʷʢ ʟʘʤʽʥʥʠʢʠ ʚʣʘʩʥʝ ʜʽʘʤʘʥʪʽʚ, ʘʣʝ ʙʝʟʟʘʧʝʨʝʯʥʠʤ ʻ ʡʦʛʦ ʝʩʪʝʪʠʯʥʘ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʮʠʤ ʜʠʚʦʤ 

ʧʨʠʨʦʜʠ. 

ɿʛʦʜʦʤ ʜʦʩʣʽʜʥʠʢʘʤʠ [2-5] ʙʫʣʠ ʚʽʜʢʨʠʪʽ ʯʠʩʣʝʥʥʽ ʧʨʦʷʚʠ çʤʘʨʤʘʨʦʩʴʢʠʭ ʜʽʘʤʘʥʪʽʚè ʚ ʇʨʠʢʘʨʧʘʪʪʽ, ʚ 

ʚʦʜʦʨʦʟʜʽʣʴʥʠʭ ʯʘʩʪʠʥʘʭ ʂʘʨʧʘʪ ʪʦʱʦ, ʦʧʠʩʘʥʦ ʾʭ ʢʨʠʩʪʘʣʦʤʦʨʬʦʣʦʛʽʯʥʽ ʽ ʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʚʠʚʯʝʥʦ ʭʽʤʽʯʥʠʡ ʽ 

ʬʘʟʦʚʠʡ ʩʢʣʘʜ ʪʚʝʨʜʠʭ ʪʘ ʚʫʛʣʝʚʦʜʥʝʚʠʭ ʨʽʜʢʠʭ ʽ ʛʘʟʦʧʦʜʽʙʥʠʭ ʚʢʣʶʯʝʥʴ, ʘ ʪʘʢʦʞ ʯʘʩʪʽ ʤʽʥʝʨʘʣʴʥʽ ʘʩʦʮʽʘʮʽʾ ʾʭ ʟ 

ʢʘʨʙʦʥʘʪʘʤʠ (ʈʠʩ. 1, ɸ, ɹ). ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʚ ʧʦʨʦʜʘʭ ʂʨʦʩʥʝʥʩʴʢʦʾ ʟʦʥʠ ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʥʦʚʦʛʦ ɹʝʩʢʠʜʩʴʢʦʛʦ 

ʪʫʥʝʣʶ ʚʠʷʚʣʝʥʘ ʯʘʩʪʘ ʧʨʠʩʫʪʥʽʩʪʴ ʚ ʧʽʟʥʽʭ ʫʪʚʦʨʝʥʥʷʭ ʩʫʣʴʬʽʜʽʚ (ʈʠʩ. 1, ɺ). ɯʜʝʘʣʴʥʽ ʢʫʙʽʯʥʽ ʪʘ ʦʢʪʘʝʜʨʠʯʥʽ ʢʨʠʩʪʘʣʠ 

ʧʽʨʠʪʫ, ʯʘʩʦʤ ʚ ʟʨʦʩʪʢʘʭ ʽʟ ʢʘʣʴʮʠʪʦʤ, ʟʫʤʦʚʣʶʶʪʴ ʧʨʠʚʘʙʣʠʚʽʩʪʴ ʽ ʢʨʘʩʫ ʜʨʫʟ ʚ ʷʢʠʭ ʚʦʥʠ ʧʨʠʩʫʪʥʽ ʷʢ ʥʦʚʠʡ 

ʢʦʣʝʢʮʽʡʥʠʡ ʤʘʪʝʨʽʘʣ. 

 
ʈʠʩ. 1. ʇʽʟʥʽ ʞʠʣʴʥʽ ʪʘ ʜʨʫʟʦʚʽ ʤʽʥʝʨʘʣʴʥʽ ʫʪʚʦʨʝʥʥʷ ʽʟ ʧʦʨʽʜ ʂʨʦʩʥʝʥʩʴʢʦʾ ʟʦʥʠ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ: ɸ) ʂʚʘʨʮ 

(ʤʘʨʤʘʨʦʩʴʢʽ ʜʽʘʤʘʥʪʠ) ʽʟ ʚʫʛʣʝʚʦʜʥʷʤʠ ʥʘ ʩʪʽʥʢʘʭ ʚʽʜʢʨʠʪʦʾ ʪʨʽʱʠʥʠ ʚ ʧʦʨʦʜʘʭ ʥʠʞʥʴʦʢʨʦʩʥʝʥʩʴʢʦʾ ʩʚʽʪʠ; ɹ) ɼʨʫʟʘ 

ʢʨʠʩʪʘʣʽʚ ʢʘʣʴʮʠʪʫ ʨʦʤʙʦʝʜʨʠʯʥʦʛʦ ʛʘʙʽʪʫʩʫ; ɺ) ʉʫʣʴʬʽʜʥʦ-ʢʚʘʨʮ-ʢʘʨʙʦʥʘʪʥʘ ʜʨʫʟʘ  

 

ʎʽ ʟʥʘʭʽʜʢʠ ʟʫʤʦʚʣʶʶʪʴ ʢʽʣʴʢʘ ʧʨʦʙʣʝʤ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʟʙʝʨʝʞʝʥʽʩʪʶ ʪʘʢʠʭ ʧʨʠʨʦʜʥʠʭ ʫʪʚʦʨʝʥʴ. ɿʦʢʨʝʤʘ, 

ʚʽʜʩʫʪʥʽʩʪʴ ʤʘʩʦʚʠʭ ʟʥʘʭʽʜʦʢ ʩʫʣʴʬʽʜʽʚ ʨʘʥʽʰʝ, ʩʢʦʨʽʰ ʟʘ ʚʩʝ ʟʫʤʦʚʣʝʥʘ ʚʽʜʥʦʩʥʦ ʣʝʛʢʠʤʠ ʾʭ ʟʤʽʥʘʤʠ ʽ ʨʫʡʥʘʮʽʻʶ ʚ 

ʝʢʟʦʛʝʥʥʠʭ ʫʤʦʚʘʭ. ɺʠʥʠʢʥʝʥʥʷ ʰʪʫʯʥʠʭ ʚʽʜʩʣʦʥʝʥʴ ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʥʦʚʦʛʦ ɹʝʩʢʠʜʩʴʢʦʛʦ ʪʫʥʝʣʶ ʨʦʙʠʪʴ 

ʤʽʥʽʤʘʣʴʥʠʤ ʚʧʣʠʚ ʝʢʟʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʤʽʥʝʨʘʣʠ ʜʨʫʟ ʽ ʞʠʣ, ʘ ʦʪʞʝ ʩʧʨʠʷʻ ʾʭ ʟʙʝʨʝʞʝʥʦʩʪʽ. ʆʯʝʚʠʜʥʦ, ʧʨʠ 

ʩʪʚʦʨʝʥʥʽ ʥʦʚʠʭ, ʭʦʯʘ ʽ ʥʝ ʪʘʢʠʭ ʤʘʩʰʪʘʙʥʠʭ ʰʪʫʯʥʠʭ ʚʠʨʦʙʦʢ ʷʢ ʪʫʥʝʣʴ, ʤʦʞʥʘ ʦʯʽʢʫʚʘʪʠ ʽ ʥʦʚʽ ʟʥʘʭʽʜʢʠ [1]. 

ɯʥʰʦʶ, ʙʽʣʴʰ ʚʘʛʦʤʦʶ, ʧʨʦʙʣʝʤʦʶ ʻ ʟʙʝʨʝʞʝʥʽʩʪʴ ʜʨʫʟ ʽ ʢʨʠʩʪʘʣʽʚ ʧʨʠ ʾʭ ʚʠʣʫʯʝʥʥʽ. ɿ ʦʜʥʽʻʾ ʩʪʦʨʦʥʠ, 

ʧʦʰʫʢʠ, ʟʥʘʭʽʜʢʠ ʽ ʚʠʜʦʙʫʚʘʥʥʷ ʪʘʢʠʭ ʫʪʚʦʨʝʥʴ ʩʧʨʠʷʶʪʴ ʨʦʟʰʠʨʝʥʥʶ ʘʨʝʘʣʫ ʟʥʘʭʽʜʦʢ, ʘ ʟ ʜʨʫʛʦʾ, - ʟʽʙʨʘʥʠʡ 
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ʢʦʣʝʢʮʽʡʥʠʡ ʤʘʪʝʨʽʘʣ ʻ ʚʪʨʘʯʝʥʠʤ ʜʣʷ ʰʠʨʦʢʦʛʦ ʟʘʛʘʣʫ, ʤʦʞʣʠʚʦ ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ, ʢʦʣʠ ʚʽʥ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʤʫʟʝʡʥʽ 

ʟʨʘʟʢʠ. ʎʷ ʩʠʪʫʘʮʽʷ ʟʘʣʠʰʘʻʪʴʩʷ ʧʘʨʘʜʦʢʩʘʣʴʥʦʶ ʽ ʥʘ ʩʴʦʛʦʜʥʽ ʥʝ ʤʘʻ ʚʽʜʧʦʚʽʜʽ ʥʘ ʟʘʧʠʪʘʥʥʷ ï ʱʦ ʨʦʙʠʪʠ? ɺ ʙʫʜʴ-

ʷʢʦʤʫ ʚʠʧʘʜʢʫ ʟʘʩʧʦʢʽʡʣʠʚʠʤ ʻ ʫʩʚʽʜʦʤʣʝʥʥʷ ʪʦʛʦ, ʱʦ ʚʽʜʽʙʨʘʥʠʡ ʤʘʪʝʨʽʘʣ ʟʘʣʠʰʠʪʴʩʷ ʟʙʝʨʝʞʝʥʠʤ. ʅʘʰʽ ʘʚʩʪʨʽʡʩʴʢʽ 

ʜʨʫʟʽ ʨʦʟʢʘʟʫʚʘʣʠ, ʱʦ ʧʦʢʘʟʘʚʰʠ ʦʜʥʦʤʫ ʩʚʦʻʤʫ çʢʦʣʝʟʽè ʜʽʣʷʥʢʫ ʟ ʢʨʘʩʠʚʠʤʠ ʜʨʫʟʘʤʠ ʨʽʜʢʽʩʥʠʭ ʤʽʥʝʨʘʣʽʚ ʚ 

ʚʘʞʢʦʜʦʩʪʫʧʥʦʤʫ ʘʣʴʧʽʡʩʴʢʦʤʫ ʨʘʡʦʥʽ, ʚʦʥʠ ʟ ʞʘʭʦʤ ʩʧʦʩʪʝʨʽʛʘʣʠ ʷʢ ʟʛʦʜʦʤ çʢʦʣʝʛʘè ʧʦʯʘʚ ʤʦʣʦʪʢʦʤ ʨʫʡʥʫʚʘʪʠ 

ʧʦʢʘʟʘʥʝ. ʅʘʚʝʜʝʥʝ ʤʦʞʥʘ ʙʫʣʦ ʙ ʚʚʘʞʘʪʠ ʧʨʠʢʨʠʤ ʦʜʠʥʦʯʥʠʤ ʧʨʦʷʚʦʤ ʜʠʚʥʦʾ ʭʚʦʨʦʙʠ, ʘʣʝ ʦʜʠʥ ʽʟ ʘʚʪʦʨʽʚ ʪʝʟ ʚ 

ʜʘʣʝʢʽ ʨʘʜʷʥʩʴʢʽ ʯʘʩʠ ʥʘ ʷʢʫʪʩʴʢʽʡ ʙʘʟʽ ʝʢʩʧʝʜʠʮʽʾ ʧʦ çʟʘʛʦʪʽʚʣʽè ʦʧʪʠʯʥʦʾ ʩʠʨʦʚʠʥʠ ï ʛʽʨʩʴʢʦʛʦ ʢʨʠʰʪʘʣʶ, ʚ 

ʙʫʢʚʘʣʴʥʦʤʫ ʩʝʥʩʽ ʟ-ʧʽʜ ʛʫʩʝʥʠʮʴ ʙʫʣʴʜʦʟʝʨʘ ʨʷʪʫʚʘʚ ʢʨʠʩʪʘʣʠ çʥʝʢʦʥʜʠʮʽʡʥʦʛʦè ʢʚʘʨʮʫ, ʷʢʠʡ ʥʘ ʩʴʦʛʦʜʥʽ ʩʪʘʚ ʙʠ 

ʦʢʨʘʩʦʶ ʙʫʜʴ-ʷʢʦʾ ʤʫʟʝʡʥʦʾ ʢʦʣʝʢʮʽʾ. ɯ, ʟʥʦʚʫ ʞ, ʧʦʜʽʙʥʝ ʤʦʞʥʘ ʨʦʟʢʘʟʘʪʠ ʽ ʧʨʦ ʧʽʜʨʠʚʘʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʚʠʨʦʙʦʢ, ʜʝ 

ʚʞʝ ʙʫʚ ʚʠʣʫʯʝʥʠʡ ʽʩʣʘʥʜʩʴʢʠʡ ʰʧʘʪ ʯʠ ʘʤʝʪʠʩʪ, ʱʦʙ ʥʽʯʦʛʦ ʥʝ ʜʽʩʪʘʣʦʩʴ ʘʤʘʪʦʨʘʤ. 

ʆʧʠʩʘʥʠʡ ʚʠʱʝ ʤʽʥʝʨʘʣʦʛʽʯʥʠʡ ʤʘʪʝʨʽʘʣ, ʷʢ ʽ ʽʥʰʠʡ, ʱʦ ʚʠʢʣʠʢʘʻ ʟʘʭʦʧʣʝʥʥʷ ʩʚʦʾʤ ʨʠʩʫʥʢʦʤ, ʜʦʚʝʨʰʝʥʠʤʠ 

ʢʨʠʩʪʘʣʘʤʠ, ʤʽʮʥʽʩʪʶ ʪʦʱʦ, ʚʘʞʢʦ ʦʮʽʥʠʪʠ ʟ ʪʦʯʢʠ ʟʦʨʫ ʧʨʠʙʫʪʢʫ, ʘʣʝ ʚʽʥ ʙʝʟʫʤʦʚʥʦ ʧʦʩʣʫʞʠʪʴ ʝʩʪʝʪʠʯʥʠʤ 

ʟʘʜʦʚʦʣʝʥʥʷʤ ʜʣʷ ʩʧʦʛʣʷʜʘʥʥʷ, ʟʛʘʜʢʠ ʧʨʦ ʢʨʘʩʠʚʽ ʤʽʩʮʷ ʽ ʜʦʙʨʫ ʘʪʤʦʩʬʝʨʫ. 
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ɿʥʘʭʽʜʢʠ ʤʘʣʘʭʽʪʫ ʙʽʣʷ ʩʝʣʘ ʅʠʨʢʽʚ ʤʦʞʫʪʴ ʜʘʪʠ ʜʦʜʘʪʢʦʚʠʡ ʽʤʧʫʣʴʩ ʪʫʨʠʩʪʠʯʥʠʡ ʩʬʝʨʽ ʨʝʛʽʦʥʫ ʪʘ 

ʩʧʨʠʷʪʠ ʧʦʧʦʚʥʝʥʥʶ ʤʽʩʮʝʚʦʛʦ ʙʶʜʞʝʪʫ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʧʦʪʦʢʫ ʚʽʜʚʽʜʫʚʘʯʽʚ. 

Findings malachite near the village Nyrk̔ v may give additional impetus to the tourism sector in the region and contribute to 

the replenishment of the local budget by increasing the flow of visitors. 
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ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʦʣʝʢʮʽʡʥʽ ʟʨʘʟʢʠ, ʣʶʙʠʪʝʣʽ ʢʘʤʽʥʥʷ, ʅʠʨʢʽʚ, ʤʘʣʘʭʽʪ, ʤʽʜʴ, ʤʽʜʠʩʪʽ ʧʽʩʢʦʚʠʢʠ, ʜʝʚʦʥ. Key 

words: sample collection, fans of stones, Nyrk̔ v, malachite, copper , cuprous sandstones, Devonian. ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: 

ʢʦʣʣʝʢʮʠʦʥʥʳʝ ʦʙʨʘʟʮʳ, ʣʶʙʠʪʝʣʠ ʢʘʤʥʷ, ʅʳʨʢʦʚ, ʤʘʣʘʭʠʪ, ʤʝʜʴ, ʤʝʜʠʩʪʳʝ ʧʝʩʯʘʥʠʢʠ, ʜʝʚʦʥ. 
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ʉʫʯʘʩʥʠʡ ʨʠʥʦʢ ʢʦʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ ʚ ʋʢʨʘʾʥʽ ʧʦʪʨʝʙʫʻ ʷʢʽʩʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʮʽʢʘʚʦʛʦ ʚ ʝʩʪʝʪʠʯʥʦʤʫ ʽ 

ʤʽʥʝʨʘʣʦʛʽʯʥʦʤʫ ʘʩʧʝʢʪʘʭ. ʇʦʰʫʢ ʽ ʚʠʜʦʙʫʪʦʢ ʪʘʢʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʜʽʡʩʥʶʻʪʴʩʷ, ʧʝʨʝʚʘʞʥʦ, ʥʘ ʛʨʦʤʘʜʩʴʢʠʭ ʟʘʩʘʜʘʭ 

ʣʶʙʠʪʝʣʷʤʠ ʢʘʤʽʥʥʷ ʚ ʥʝʟʥʘʯʥʠʭ ʦʙʩʷʛʘʭ,ʘ ʢʦʤʧʘʥʽʾ, ʱʦ ʟʘʜʽʷʥʽ ʚ ʦʩʚʦʻʥʥʽ ʥʘʜʨ (ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ ʢʦʤʧʘʥʽʡ ʟ 

ʚʠʜʦʙʫʪʢʫ ʙʫʨʰʪʠʥʫ) ʡʦʛʦ ʚʠʣʫʯʝʥʥʷʤ ʥʝ ʟʘʡʤʘʶʪʴʩʷ. ʅʘʞʘʣʴ, ʨʝʟʫʣʴʪʘʪʠ ʪʘʢʠʭ ʧʦʰʫʢʽʚ ʤʘʡʞʝ ʥʝʚʽʜʦʤʽ ʪʘ 

ʦʙʤʝʞʫʶʪʴʩʷ ʚʫʟʴʢʠʤ ʢʦʣʦʤ ʟʥʘʡʦʤʠʭ ʪʘ ʙʣʠʟʴʢʠʭ. ɸʣʝ, ʢʦʞʥʘ ʮʽʢʘʚʘ ʟʥʘʭʽʜʢʘ ʤʦʞʝ ʧʨʠʚʝʨʥʫʪʠ ʫʚʘʛʫ ʜʦ ʥʝʚʝʣʠʢʠʭ 

ʤʽʩʪ, ʥʝʧʦʜʘʣʽʢ ʚʽʜ  ʷʢʠʭ ʮʽ ʟʥʘʭʽʜʢʠ ʙʫʣʠ ʟʨʦʙʣʝʥʽ. ʗʢ ʧʨʠʢʣʘʜ, ʤʦʞʥʘ ʥʘʚʝʩʪʠ ʧʨʦʷʚʠ ʤʘʣʘʭʽʪʫ ʙʽʣʷ ʩʝʣʘ ʅʠʨʢʽʚ, 

ɿʘʣʽʱʠʮʴʢʦʛʦ ʨʘʡʦʥʫ. ʎʷ ʤʽʩʮʝʚʽʩʪʴ,  ʚʽʜʦʤʘ ʩʚʦʾʤ ʏʝʨʚʦʥʦʛʦʨʦʜʩʴʢʠʤ ʟʘʤʢʦʤ (ʨʠʩ. 1)  ʽ ʚʦʜʦʩʧʘʜʦʤ,  ʧʨʠʚʘʙʣʶʻ 

ʪʫʨʠʩʪʽʚ ʟ ʫʩʽʭ ʢʫʪʦʯʢʽʚ ʋʢʨʘʾʥʠ. ɸʣʝ, ʤʘʡʞʝ ʥʽʭʪʦ ʟ ʚʽʜʚʽʜʫʚʘʯʽʚ ʥʝ ʚʦʣʦʜʽʚ ʽʥʬʦʨʤʘʮʽʻʶ, ʱʦ ʥʝʧʦʜʘʣʽʢ ʤʦʞʥʘ ʟʥʘʡʪʠ 

ʤʘʣʘʭʽʪ (ʨʠʩ. 2, 3, 5). ɺʽʥ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚ ʜʝʚʦʥʩʴʢʠʭ ʧʽʩʢʦʚʠʢʘʭ ʨʘʟʦʤ ʟʽ ʩʢʘʤôʷʥʽʣʠʤʠ ʚʽʜʙʠʪʢʘʤʠ ʨʠʙ ʥʘ ʧʦʭʠʣʠʭ 

ʩʭʠʣʘʭ (ʨʠʩ. 4) ʽ ʜʫʞʝ ʣʝʛʢʦ ʤʦʞʝ ʙʫʪʠ ʚʠʣʫʯʝʥʠʡ ʥʝʧʽʜʛʦʪʦʚʘʥʦʶ ʣʶʜʠʥʦʶ ʥʘʚʽʪʴ ʙʝʟ ʩʧʦʨʷʜʞʝʥʥʷ.  ʅʝʟʚʘʞʘʶʯʠ ʥʘ 

ʪʝ, ʱʦ ʤʘʣʘʭʽʪ ʨʽʜʢʽʩʥʠʡ ʤʽʥʝʨʘʣ ʚ ʋʢʨʘʾʥʽ ʡʦʛʦ ʧʨʦʷʚʠ ʚʽʜʦʤʽ ʚ ʙʘʛʘʪʴʦʭ ʨʝʛʽʦʥʘʭ [1]. ʎʝ,ʧʝʨʝʚʘʞʥʦ, ɼʦʥʙʘʩ, ɺʦʣʠʥʴ 

ʪʘ ʇʨʠʘʟʦʚôʷ. ʎʝʡ ʤʽʥʝʨʘʣ ʤʘʻ ʷʩʢʨʘʚʦ ï ʟʝʣʝʥʝ ʧʨʠʚʘʙʣʠʚʝ ʟʘʙʘʨʚʣʝʥʥʷ, ʙʘʛʘʪʫ ʽʩʪʦʨʽʶ ʽ ʰʠʨʦʢʦ ʚʽʜʦʤʠʡ ʥʝ ʪʽʣʴʢʽ 

ʣʶʜʷʤ, ʷʢʽ ʧʨʦʬʝʩʽʡʥʦ ʟʘʡʤʘʶʪʴʩʷ ʤʽʥʝʨʘʣʦʛʽʻʶ, ʘ ʡ ʰʠʨʦʢʠʤ ʚʝʨʩʪʚʘʤ ʥʘʩʝʣʝʥʥʷ. ʅʘ ɹʫʢʦʚʠʥʽ ʤʘʣʘʭʽʪ ʟʛʘʜʫʚʘʚʩʷ 

ʤʘʣʦ,ʣʠʰʝ ʚ ʢʨʘʻʟʥʘʚʯʠʭ [2]  ʪʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʚʠʜʘʥʥʷʭ ʧʝʨʝʚʘʞʥʦ ʚ ʢʦʥʪʝʢʩʪʽ  ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʷʢʦʩʪʽ ʨʫʜʠ ʥʘ ʤʽʜʴ ʽ 

ʥʝ ʨʦʟʛʣʷʜʘʚʩʷ, ʷʢ ʢʦʣʝʢʮʽʡʥʠʡ ʤʘʪʝʨʽʘʣ. ʆʧʫʙʣʽʢʦʚʘʥʽ ʨʦʙʦʪʠ, ʚ ʷʢʠʭ ʦʧʠʩʘʥʽ ʚʤʽʩʪ ʤʽʜʽ ʚ ʜʝʚʦʥʩʴʢʠʭ 

ʧʽʩʢʦʚʠʢʘʭ,ʧʽʜʨʘʭʦʚʘʥʽ ʧʨʦʷʚʠ ʤʽʜʥʦʾ ʤʽʥʝʨʘʣʽʟʘʮʽʾ, ʾʾ ʧʣʦʱʘ ʪʘ ʤʘʢʩʠʤʘʣʴʥʘ ʜʦʚʞʠʥʘ ʨʫʜʥʠʭ ʪʽʣ (ʜʦ 275 ʤ), ʱʦ, 

ʙʝʟʫʤʦʚʥʦ, ʚʘʞʣʠʚʦ, ʪʦʤʫ ʱʦ ʤʽʜʴ - ʤʘʪʝʨʽʘʣ ʩʪʨʘʪʝʛʽʯʥʠʡ [3], ʥʦ ʦʮʽʥʢʘ ʜʝʢʦʨʘʪʠʚʥʠʭ ʷʢʦʩʪʝʡ ʽ ʢʦʣʝʢʮʽʡʥʦʛʦ 

ʟʥʘʯʝʥʥʷ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʨʝʛʽʦʥʘʣʴʥʠʭ ʤʽʥʝʨʘʣʦʛʽʯʥʠʭ ʟʽʙʨʘʥʴ ʟʘʣʠʰʠʣʠʩʴ ʧʦʟʘ ʫʚʘʛʦʶ. ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʚ 

ɿʘʛʘʣʴʥʦʜʝʨʞʘʚʥʽʡ ʧʨʦʛʨʘʤʽ ʨʦʟʚʠʪʢʫ ʤʽʥʝʨʘʣʴʥʦ-ʩʠʨʦʚʠʥʥʦʾ ʙʘʟʠ ʋʢʨʘʾʥʠ ʥʘ ʧʝʨʽʦʜ ʜʦ 2030 ʨʦʢʫ ʨʦʟʨʦʙʢʘ ʨʦʜʦʚʠʱ 

ʥʘ ʤʽʜʴ ʚ ʇʨʠʜʥʽʩʪʨʦʚôʾ , ʽ, ʟʦʢʨʝʤʘ, ʚ ɿʘʣʽʱʠʮʴʢʦʤʫ ʨʘʡʦʥʽ ʥʝ ʧʝʨʝʜʙʘʯʝʥʘ, ʧʠʪʘʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʴʦʛʦ 

ʧʨʠʨʦʜʥʦʛʦ ʨʝʩʫʨʩʫ ʚʘʨʪʦ ʧʽʜʥʽʤʘʪʠ ʥʘ ʤʽʩʮʝʚʦʤʫ ʨʽʚʥʽ [4]. 

ɺ ʩʝʣʽ ʅʠʨʢʽʚ ʻ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʜʦ ʧʨʦʷʚʽʚ ʤʘʣʘʭʽʪʫ ʚʝʜʝ ʜʦʨʦʛʘ ʟ ʧʦʢʨʠʪʪʷʤ, ʧʨʘʮʶʶʪʴ ʢʘʚôʷʨʥʷ ʽ ʤʘʛʘʟʠʥʠ. 

ʗʢʱʦ ʪʫʨʠʩʪ ʜʦʜʘʪʢʦʚʦ  ʙʫʜʝ ʤʘʪʠ ʟʤʦʛʫ ʟʥʘʡʪʠ ʮʽʢʘʚʠʡ ʟʨʘʟʦʢ ʽ ʦʪʨʠʤʘʪʠ ʧʨʦ ʥʴʦʛʦ ʽʥʬʦʨʤʘʮʽʶ, ʚʧʝʚʥʝʥʠʡ, ʱʦ ʮʝ  

ʤʦʞʝ ʚʧʣʠʥʫʪʠ ʥʘ ʙʘʞʘʥʥʷ ʟʘʣʠʰʠʪʠʩʴ ʚ ʮʠʭ ʤʽʩʮʷʭ ʱʝ ʥʘ ʜʝʥʴ-ʜʚʘ ʽ  ʧʨʠʥʝʩʝ ʤʽʩʮʝʚʽʡ ʛʨʦʤʘʜʽ ʜʦʜʘʪʢʦʚʽ ʢʦʰʪʠ. 

ɹʽʣʴʰ ʪʦʛʦ, ʢʦʞʥʘ ʟʥʘʭʽʜʢʘ ʤʦʞʝ ʩʪʘʪʠ ʧʦʯʘʪʢʦʤ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʧʨʠʚʘʪʥʦʾ,ʰʢʽʣʴʥʦʾ ʘʙʦ ʽʥʰʦʾ ʢʦʣʝʢʮʽʾ, ʱʦ 

ʩʣʫʛʫʚʘʪʠʤʝ ʧʽʜʚʠʱʝʥʥʶ ʟʘʛʘʣʴʥʦʛʦ ʨʽʚʥʷ ʦʩʚʽʯʝʥʦʩʪʽ  ʩʝʨʝʜ ʰʠʨʦʢʠʭ ʚʝʨʩʪ ʩʫʩʧʽʣʴʩʪʚʘ. 

ʊʦʤʫ ʧʨʦʧʦʥʫʶ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʤʽʩʮʝʚʽʡ ʛʨʦʤʘʜʽ ʧʨʠʚʝʨʥʫʪʠ ʫʚʘʛʫ ʜʦ ʧʨʦʷʚʽʚ ʤʘʣʘʭʽʪʫ ʽʥʬʦʨʤʫʶʯʠ, ʩʪʠʤʫʣʶʶʯʠ  ʽ 

ʟʘʦʭʦʯʫʶʯʠ ʣʶʙʠʪʝʣʽʚ ʢʘʤʽʥʥʷ ʪʘ ʽʥʰʠʭ ʛʨʦʤʘʜʷʥ, ʷʢʽ  ʚʽʜʚʽʜʘʶʪʴ ʨʘʡʦʥ. ʉʪʚʦʨʶʚʘʪʠ ʫʤʦʚʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʥʦʚʠʭ, 

ʘʙʦ ʜʦʧʦʚʥʝʥʥʷ ʽʩʥʫʶʯʠʭ ʪʫʨʠʩʪʠʯʥʠʭ ʤʘʨʰʨʫʪʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʦʞʣʠʚʦʩʪʽ ʟʥʘʡʪʠ ʽ ʧʦʧʦʚʥʠʪʠ ʚʣʘʩʥʽ ʢʦʣʝʢʮʽʾ 

ʯʫʜʦʚʠʤ ʤʽʥʝʨʘʣʦʤ.  

   
ʈʠʩ. 1 ʏʝʨʚʦʥʦʛʦʨʦʜʩʴʢʠʡ ʟʘʤʦʢ      ʈʠʩ. 2 ʄʘʣʘʭʽʪ ʩ. ʅʠʨʢʽʚ        ʈʠʩ. 3 ʄʽʜʽʩʪʠʡ ʧʽʩʢʦʚʠʢ, ʩ. ʅʠʨʢʽʚ                                          

                      
ʈʠʩ. 4. ʄʽʩʮʝ ʟʥʘʭʽʜʢʠ ʤʘʣʘʭʽʪʫ (ʧʦʟʥʘʯʝʥʦ ʮʷʪʢʦʶ)         ʈʠʩ. 5. ʄʘʣʘʭʽʪ ʥʘ ʧʽʩʢʦʚʠʢʫ, ʩ. ʅʠʨʢʽʚ 

 

ɭ.ʖ. ʇʘʱʝʥʢʦ, ɯʥʩʪʠʪʫʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʽ ʛʣʦʙʘʣʴʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫ ʅɸʅ ʋʢʨʘʾʥʠ , ʩʪʘʨʰʠʡ ʥʘʫʢʦʚʠʡ 

ʩʧʽʚʨʦʙʽʪʥʠʢ. 
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ɽ.ʖ.ʇʘʱʝʥʢʦ, ʀʥʩʪʠʪʫʪ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ ʠ ʛʣʦʙʘʣʴʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ 

ʥʘʫʢ ʋʢʨʘʠʥʳ, ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ. 
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http://museumkiev.org/public/visnyk/11_2013/VNM11-06-patalaha/VNM11-06-patalaha.pdf 

4. ɿʘʢʦʥ ʋʢʨʘʾʥʠ çʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ɿʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʾ ʧʨʦʛʨʘʤʠ  

 ʨʦʟʚʠʪʢʫ ʤʽʥʝʨʘʣʴʥʦ-ʩʠʨʦʚʠʥʥʦʾ ʙʘʟʠ ʋʢʨʘʾʥʠ ʥʘ ʧʝʨʽʦʜ ʜʦ 2030 ʨʦʢʫè ˉ 4731-VI ʚʽʜ 17.05.2012 [ɽʣʝʢʪʨʦʥʥʠʡ 

ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: http://zakon0.rada.gov.ua/laws/show/3268-17 

 

 

ʋɼʂ 549.892.1: 549.08 

 

ɻɽʄʆʃʆɻɯʏʅɯ ɼʆʉʃɯɼɾɽʅʅʗ ʉʊɸʈʆɺʀʅʅʆɻʆ ʊɸ ʐʊʋʏʅʆ çɿɯʉʊɸʈɽʅʆɻʆè ɹʋʈʐʊʀʅʋ ʋ 

ɺʀʈʆɹɸʍ  

ɻʝʤʤʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʨʠʥʥʦʛʦ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦ çʩʦʩʪʘʨʝʥʥʦʛʦè ʷʥʪʘʨʷ ʚ ʠʟʜʝʣʠʷʭ 

Gemmological research of old and artificially çagedè amber products 

ɹʝʣʽʯʝʥʢʦ ʆ.ʇ., ʊʘʪʘʨʽʥʮʝʚʘ ʂ.ɺ. 

 

ʇʨʦʚʝʜʝʥʽ ʢʦʤʧʣʝʢʩʥʽ ʛʝʤʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʨʦʚʠʥʥʦʛʦ ʙʫʨʰʪʠʥʫ ʫ ʚʠʨʦʙʘʭ. ɿʨʦʙʣʝʥʦ ʧʦʨʽʚʥʷʣʴʥʠʡ 

ʘʥʘʣʽʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʘʨʦʚʠʥʥʦʛʦ ʪʘ ʰʪʫʯʥʦ çʟʽʩʪʘʨʝʥʦʛʦè ʙʫʨʰʪʠʥʫ ʫ ʚʠʨʦʙʘʭ. 

ʇʨʦʚʝʜʝʥʦ ʢʦʤʧʣʝʢʩʥʦʝ ʛʝʤʤʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʪʘʨʠʥʥʦʛʦ ʷʥʪʘʨʷ ʚ ʠʟʜʝʣʠʷʭ. ʉʜʝʣʘʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ 

ʘʥʘʣʠʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʘʨʠʥʥʦʛʦ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦ çʩʦʩʪʘʨʝʥʥʦʛʦè ʷʥʪʘʨʷ ʚ ʠʟʜʝʣʠʷʭ. 

Comprehensive gemmolodgical research and comparative analysis of characteristics of old and artificially "aged" 

amber products was conducted.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ:  ʙʫʨʰʪʠʥ, ʛʝʤʦʣʦʛʽʷ, ʩʪʘʨʦʚʠʥʥʠʡ, ʜʦʩʣʽʜʞʝʥʥʷ, ɯʏ-ʩʧʝʢʪʨʦʩʢʦʧʽʷ; ʗʥʪʘʨʴ, ʛʝʤʤʦʣʦʛʠʷ, 

ʩʪʘʨʠʥʥʳʡ, ʀʂ-ʩʧʝʢʪʨʦʩʢʦʧʠʷ; Amber, gemmology, vintage, IR-spectroscopy. 

 

ʋ ʨʽʟʥʽ ʯʘʩʠ, ʧʨʦʪʷʛʦʤ ʽʩʥʫʚʘʥʥʷ ʣʶʜʩʴʢʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ, ʙʫʨʰʪʠʥ ʫ ʩʚʽʜʦʤʦʩʪʽ ʣʶʜʠʥʠ ʮʽʥʫʚʘʚʩʷ ʚʠʩʦʢʦ. 

ʁʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʫ ʷʢʦʩʪʽ ʦʙʝʨʝʛʽʚ, ʦʩʦʙʠʩʪʠʭ ʪʘ ʽʥʪʝʨôʻʨʥʠʭ ʧʨʠʢʨʘʩ, ʧʨʠʣʘʜʽʚ ʜʣʷ ʧʘʣʽʥʥʷ, ʮʝʨʢʦʚʥʦ-ʢʫʣʴʪʦʚʠʭ 

ʨʝʯʝʡ ʪʘ ʽʥʰ.  

ɹʫʨʰʪʠʥʦʚʽ ʘʨʪʝʬʘʢʪʠ ʤʠʥʫʣʠʭ ʨʦʢʽʚ ʜʫʞʝ ʮʽʥʫʶʪʴʩʷ ʢʦʣʝʢʮʽʦʥʝʨʘʤʠ ʨʽʟʥʠʭ ʢʨʘʾʥ. ʋ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ 

ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʟʘʮʽʢʘʚʣʝʥʠʭ ʦʩʽʙ ʟʙʠʨʘʶʪʴ ʧʨʝʜʤʝʪʠ ʘʥʪʠʢʚʘʨʽʘʪʫ ʟ ʤʝʪʦʶ ʢʦʣʝʢʮʽʦʥʫʚʘʥʥʷ ʪʘ ʽʥʚʝʩʪʫʚʘʥʥʷ ʢʦʰʪʽʚ, 

ʙʦ ʟ ʢʦʞʥʠʤ ʨʦʢʦʤ ʧʦʩʪʫʧʦʚʦ ʟʨʦʩʪʘʻ ʾʭʥʷ ʚʘʨʪʽʩʪʴ. ʆʩʪʘʥʥʽ ʨʦʢʠ ʥʘ ʢʠʪʘʡʩʴʢʦʤʫ ʩʧʦʞʠʚʯʦʤʫ ʨʠʥʢʫ ʨʽʟʢʦ 

ʧʽʜʚʠʱʠʚʩʷ ʧʦʧʠʪ ʥʘ ʩʫʯʘʩʥʽ ʪʘ ʘʥʪʠʢʚʘʨʥʽ ʚʠʨʦʙʠ ʟ ʙʫʨʰʪʠʥʫ, ʱʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʤʘʣʦ ʩʫʪʪʻʚʠʡ ʚʧʣʠʚ ʥʘ ʪʝʥʜʝʥʮʽʾ 

ʨʦʟʚʠʪʢʫ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʨʠʥʢʫ ʚʠʨʦʙʽʚ ʟ ʮʴʦʛʦ ʢʘʤʽʥʥʷ. 

ʍʚʠʣʷ ʚʝʣʠʢʦʾ ʧʦʧʫʣʷʨʥʦʩʪʽ ʪʘ, ʷʢ ʥʘʩʣʽʜʦʢ, ʩʪʨʽʤʢʦ ʟʨʦʩʪʘʶʯʘ ʚʘʨʪʽʩʪʴ ʘʥʪʠʢʚʘʨʥʠʭ ʚʠʨʦʙʽʚ ʟ ʙʫʨʰʪʠʥʦʤ 

ʧʨʠʟʚʝʣʠ ʜʦ ʧʦʷʚʠ ʥʘ ʶʚʝʣʽʨʥʦʤʫ ʨʠʥʢʫ ʰʪʫʯʥʦ çʟʽʩʪʘʨʝʥʦʛʦè, çʘʥʪʠʢʦʚʘʥʦʛʦè ʙʫʨʰʪʠʥʫ, ʷʢʠʡ ʟʘ ʟʦʚʥʽʰʥʽʤ 

ʚʠʛʣʷʜʦʤ ʜʫʞʝ ʩʭʦʞʠʡ ʥʘ ʩʪʘʨʦʚʠʥʥʠʡ ʙʫʨʰʪʠʥ. ʐʪʫʯʥʦ çʟʽʩʪʘʨʝʥʠʡè ʙʫʨʰʪʠʥ, ʷʢʠʡ ʽʤʽʪʫʻ ʢʦʣʽʨ ʩʪʘʨʦʚʠʥʥʦʛʦ ʪʘ 

ʧʦʚʩʶʜʥʦ ʧʨʦʜʘʻʪʴʩʷ ʥʘ ʶʚʝʣʽʨʥʠʭ ʚʠʩʪʘʚʢʘʭ, ʢʦʰʪʫʻ ʥʝ ʥʘʙʘʛʘʪʦ ʚʠʱʝ ʧʦʜʽʙʥʠʭ ʥʝ ʦʙʣʘʛʦʨʦʜʞʝʥʠʭ ʚʠʨʦʙʽʚ, ʽ ʥʝ 

ʚʠʢʣʠʢʘʻ ʙʘʛʘʪʦ ʧʠʪʘʥʴ ʫ ʝʢʩʧʝʨʪʽʚ. ɯʥʰʘ ʨʽʯ, ʢʦʣʠ ʥʘ ʝʢʩʧʝʨʪʠʟʫ ʧʦʪʨʘʧʣʷʶʪʴ ʨʝʯʽ, ʷʢʽ, ʟʘ ʪʚʝʨʜʞʝʥʥʷʤ ʾʭ ʧʨʦʜʘʚʮʽʚ, 

ʤʘʶʪʴ ʚʽʢ ʚʽʜ ʧôʷʪʜʝʩʷʪʠ ʨʦʢʽʚ ʽ ʙʽʣʴʰʝ, ʧʨʦʪʝ ʾʭ ʛʘʨʥʠʡ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ, ʜʦʙʨʠʡ ʩʪʘʥ ʟʙʝʨʝʞʝʥʥʷ ʚʠʢʣʠʢʘʶʪʴ ʙʘʛʘʪʦ 

ʜʠʩʢʫʩʽʡ. 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʱʝʚʠʢʣʘʜʝʥʦʾ ʧʨʦʙʣʝʤʠ ʤʝʪʦʶ ʨʦʙʦʪʠ ʻ ʢʦʤʧʣʝʢʩʥʝ ʛʝʤʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʨʦʚʠʥʥʦʛʦ 

ʙʫʨʰʪʠʥʫ ʫ ʚʠʨʦʙʘʭ ʪʘ ʧʦʨʽʚʥʷʥʥʷ ʡʦʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʽʟ ʰʪʫʯʥʦ çʟʽʩʪʘʨʝʥʠʤè ʙʫʨʰʪʠʥʦʤ. ɿʘʛʘʣʴʥʦʚʽʜʦʤʦ, ʱʦ ʟ 

ʚʽʢʦʤ ʚʠʨʦʙʠ ʟ ʙʫʨʰʪʠʥʫ ʦʢʠʩʣʶʶʪʴʩʷ, ʟʤʽʥʶʶʯʠ ʩʚʽʡ ʧʝʨʚʽʩʥʠʡ ʢʦʣʽʨ ʥʘ ʙʽʣʴʰ ʪʝʤʥʠʡ, ʯʘʩʪʦ ʟ ʦʨʘʥʞʝʚʠʤ ʘʙʦ ʙʫʨʦ-

ʯʝʨʚʦʥʠʤ ʚʽʜʪʽʥʢʦʤ. ʇʨʠ ʟʙʝʨʝʞʝʥʥʽ ʫ ʟʚʠʯʘʡʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʦ-ʚʦʣʦʛʽʩʥʠʭ ʫʤʦʚʘʭ, ʥʝʚʝʣʠʢʝ ʧʦʪʝʤʥʽʥʥʷ ʧʦʯʘʪʢʦʚʦʛʦ 

ʢʦʣʴʦʨʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʞʝ ʜʝʩʴ ʯʝʨʝʟ 10-15 ʨʦʢʽʚ [3]. ʊʝʤʥʽʰʘʻ ʜʫʞʝ ʪʦʥʢʠʡ ʧʦʚʝʨʭʥʝʚʠʡ ʰʘʨ. ɿ ʯʘʩʦʤ ʧʨʦʮʝʩ 

ʦʢʠʩʥʝʥʥʷ ʧʣʘʚʥʦ ʨʦʟʧʦʚʩʶʜʞʫʻʪʴʩʷ ʥʘ ʙʽʣʴʰ ʛʣʠʙʦʢʽ ʰʘʨʠ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʥʘ ʧʦʚʝʨʭʥʽ ʟʨʘʟʢʫ ʟôʷʚʣʷʻʪʴʩʷ ʯʽʪʢʦ 

ʚʠʨʘʞʝʥʘ ʦʢʠʩʥʝʥʘ ʟʦʥʘ, ʧʦʢʨʠʪʘ ʪʦʥʢʦʶ ʩʽʪʢʦʶ ʪʨʽʱʠʥ ï ʢʨʘʢʝʣʶʨʘʤʠ, ʷʢʽ ʟʙʽʣʴʰʫʶʪʴʩʷ ʟ ʯʘʩʦʤ. ɿʘ ʜʫʤʢʦʶ 

ɾʫʨʘʚʣʝʚʘ ʆ.ʆ. (ʨʝʩʪʘʚʨʘʪʦʨʘ ʚʠʱʦʾ ʢʘʪʝʛʦʨʽʾ, ʜʠʨʝʢʪʦʨʘ ʪʘ ʭʫʜʦʞʥʴʦʛʦ ʢʝʨʽʚʥʠʢʘ ʚʽʜʪʚʦʨʝʥʥʷ ɹʫʨʰʪʠʥʦʚʦʾ ʂʽʤʥʘʪʠ) 

ʥʝʤʦʞʣʠʚʦ ʧʽʜʨʦʙʠʪʠ ʧʨʠʨʦʜʥʫ ʧʘʪʠʥʫ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʡ ʜʨʽʙʥʫ ʩʽʪʢʫ ʢʨʘʢʝʣʶʨʽʚ [1, 5]. 

ʅʘʩʠʯʝʥʽʩʪʴ ʟʘʙʘʨʚʣʝʥʥʷ ʦʢʠʩʥʝʥʦʾ ʟʦʥʠ ʟʤʝʥʰʫʻʪʴʩʷ ʚʽʜ ʧʦʚʝʨʭʥʽ ʚʛʣʠʙ ʚʠʨʦʙʫ ʪʘ ʧʦʩʪʫʧʦʚʦ ʧʝʨʝʭʦʜʠʪʴ ʫ 

ʟʘʙʘʨʚʣʝʥʥʷ ʥʝ ʦʢʠʩʥʝʥʦʛʦ ʩʫʢʮʠʥʽʪʫ. ʊʦʚʱʠʥʘ ʦʢʠʩʥʝʥʦʛʦ ʰʘʨʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʘ ʪʨʠʚʘʣʦʩʪʽ ʦʢʠʩʥʝʥʥʷ. 

ɺʽʜʤʽʯʝʥʦ, ʱʦ ʥʘ ʟʥʘʡʜʝʥʠʭ ʧʽʜ ʯʘʩ ʘʨʭʝʦʣʦʛʽʯʥʠʭ ʨʦʟʢʦʧʦʢ ʙʫʨʰʪʠʥʦʚʠʭ ʙʫʩʘʭ ʨʽʟʥʦʾ ʜʘʚʥʠʥʠ, ʪʦʚʱʠʥʘ ʦʢʠʩʥʝʥʦʛʦ 

ʰʘʨʫ ʚʘʨʽʶʚʘʣʘʩʷ ʧʦʟʘ ʟʘʣʝʞʥʽʩʪʶ ʚʽʜ ʯʘʩʫ ʾʭ ʧʦʭʦʜʞʝʥʥʷ [4]. ʅʘ ʪʦʚʱʠʥʫ ʰʢʽʨʢʠ ʦʢʠʩʥʝʥʥʷ ʥʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʤʘʣʠ 

ʩʘʤʝ ʫʤʦʚʠ ʟʙʝʨʝʞʝʥʥʷ (ʪʝʤʧʝʨʘʪʫʨʥʦ-ʚʦʣʦʛʽʩʥʠʡ ʨʝʞʠʤ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʦʩʚʽʪʣʝʥʥʷ). 

ʏʝʨʝʟ 20-25 ʨʦʢʽʚ ʛʣʘʜʢʘ ʧʦʚʝʨʭʥʷ ʢʘʤʝʥʶ ʟʤʽʥʶʻʪʴʩʷ, ʩʢʣʷʥʠʡ ʙʣʠʩʢ ʧʝʨʝʭʦʜʠʪʴ ʫ ʚʦʩʢʦʚʠʡ, ʥʘʙʫʚʘʶʯʠ ʪʘʢ 

ʟʚʘʥʫ ʙʣʘʛʦʨʦʜʥʫ ʧʘʪʠʥʫ, ʘ ʫ ʢʦʣʴʦʨʦʚʽʡ ʧʘʣʽʪʨʽ ʙʫʨʰʪʠʥʫ ʟôʷʚʣʷʶʪʴʩʷ ʢʨʘʩʠʚʽ ʷʩʢʨʘʚʽ ʞʦʚʪʦ-ʦʨʘʥʞʝʚʽ ʪʦʥʠ [2, 3]. ɿ 

ʯʘʩʦʤ ʙʫʨʰʪʠʥ ʩʪʘʻ ʙʽʣʴʰ ʢʨʠʭʢʠʤ ʪʘ ʥʝʧʨʦʟʦʨʠʤ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʜʫ ʪʘ ʫʤʦʚ ʟʙʝʨʽʛʘʥʥʷ ʙʫʨʰʪʠʥʫ ʟ ʨʦʢʘʤʠ ʤʦʞʝ 

ʚʽʜʙʫʚʘʪʠʩʴ ʡ ʧʦʜʘʣʴʰʝ ʧʦʪʝʤʥʽʥʥʷ ʡʦʛʦ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʜʦ ʢʦʨʠʯʥʝʚʦʛʦ ʪʘ ʙʫʨʦʛʦ ʢʦʣʴʦʨʽʚ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʷʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʚʪʦʨʘʤʠ ʙʫʣʦ ʚʽʜʽʙʨʘʥʦ ʟʨʘʟʢʠ ʩʪʘʨʦʚʠʥʥʦʛʦ 

ʙʫʨʰʪʠʥʫ (ʥʘʜʘʥʽ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʚʘʪʥʠʤʠ ʢʦʣʝʢʮʽʦʥʝʨʘʤʠ) ʪʘ ʟʨʘʟʢʠ çʟʽʩʪʘʨʝʥʦʛʦè ʙʫʨʰʪʠʥʫ ʧʨʠʜʙʘʥʽ ʥʘ 

ʄʽʞʥʘʨʦʜʥʽʡ ʚʠʩʪʘʚʮʽ çAmberifè ʫ ʇʦʣʴʱʽ.   

http://museumkiev.org/public/visnyk/11_2013/VNM11-06-patalaha/VNM11-06-patalaha.pdf
http://zakon0.rada.gov.ua/laws/show/3268-17
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çʅʝʨʫʡʥʽʚʥʠʤʠè ʤʝʪʦʜʘʤʠ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ 37 ʟʨʘʟʢʽʚ ʙʫʨʰʪʠʥʫ ʫ ʚʠʨʦʙʘʭ (ʚ ʪ.ʯ. 20 ʥʘʤʠʩʪʠʥ, ʜʘʪʦʚʘʥʠʭ 

ʩʝʨʝʜʠʥʦʶ XIX  ʩʪ., 10 ʥʘʤʠʩʪʠʥ ʜʘʪʦʚʘʥʠʭ 20-30-ʤʠ ʨʦʢʘʤʠ XX ʩʪ, 2 ʥʘʤʠʩʪʠʥʠ 50-ʭ ʨʦʢʽʚ, ʘ ʪʘʢʦʞ 5 ʟʨʘʟʢʽʚ ʰʪʫʯʥʦ 

çʟʽʩʪʘʨʝʥʦʛʦè ʙʫʨʰʪʠʥʫ) (ʈʠʩ.1, 2).  

  
  ʈʠʩ. 1 ʅʘʤʠʩʪʠʥʘ ʟ ʙʫʨʰʪʠʥʫ, ʜʘʪʦʚʘʥʘ 20-30-ʤʠ ʨʦʢʘʤʠ XX ʩʪ. ʈʠʩ. 2 ʅʘʤʠʩʪʠʥʘ ʟʽ ʰʪʫʯʥʦ çʟʽʩʪʘʨʝʥʦʛʦè ʙʫʨʰʪʠʥʫ 

 

ɸʚʪʦʨʠ ʧʨʦʚʝʣʠ ʩʪʘʥʜʘʨʪʥʽ ʛʝʤʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʫʨʰʪʠʥʫ ʫ ʚʠʨʦʙʘʭ, ʘ ʩʘʤʝ: ʚʠʟʥʘʯʠʣʠ 

ʧʦʢʘʟʥʠʢ ʟʘʣʦʤʣʝʥʥʷ, ʛʫʩʪʠʥʫ, ʬʣʫʦʨʝʩʮʝʥʮʽʶ ʫ ʜʦʚʛʦʭʚʠʣʴʦʚʦʤʫ ʪʘ ʢʦʨʦʪʢʦʭʚʠʣʴʦʚʦʤʫ ʜʽʘʧʘʟʦʥʽ, ʘ ʪʘʢʦʞ ʚʠʚʯʠʣʠ 

ʦʩʦʙʣʠʚʦʩʪʽ ʭʘʨʘʢʪʝʨʫ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʥʽ. 

ɼʣʷ ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʛʝʤʦʣʦʛʽʯʥʠʡ ʤʽʢʨʦʩʢʦʧ Gemmaster L 230V. ɯʏ-ʩʧʝʢʪʨʠ 

ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʚ ʣʘʙʦʨʘʪʦʨʽʾ ɼɻʎʋ ʥʘ ʩʧʝʢʪʨʦʤʝʪʨʽ ʤʦʜʝʣʽ çNicolet 6700è ʚʠʨʦʙʥʠʮʪʚʘ çThermoFisher Scintificè ʟ 

ʧʨʠʩʪʘʚʢʦʶ ATR ʟʘ ʢʽʤʥʘʪʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʩʧʝʢʪʨʘʣʴʥʦʤʫ ʜʽʘʧʘʟʦʥʽ 4000ï600 ʩʤ
-1
. ʂʽʣʴʢʽʩʪʴ ʩʢʘʥʫʚʘʥʴ ʫ ʮʠʢʣʽ 

ʚʠʤʽʨʶʚʘʥʥʷ ï 36 ʟʘ ʨʦʟʜʽʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ 4 ʩʤ
-1
.  

ɼʦʩʣʽʜʞʝʥʥʷ ʩʪʘʨʦʚʠʥʥʠʭ ʟʨʘʟʢʽʚ ʨʽʟʥʦʛʦ ʨʦʟʤʽʨʫ, ʢʦʣʴʦʨʫ, ʩʪʫʧʝʥʷ ʧʨʦʟʦʨʦʩʪʽ ʪʘ ʜʘʪʦʚʘʥʠʭ ʨʽʟʥʠʤʠ ʨʦʢʘʤʠ 

ʧʦʢʘʟʘʣʠ, ʱʦ ʚʩʽ ʥʘʤʠʩʪʠʥʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʩʪʘʥʦʤ ʟʙʝʨʝʞʝʥʥʷ, ʧʦʚʝʨʭʥʝʚʦʶ ʩʪʨʫʢʪʫʨʦʶ, ʭʘʨʘʢʪʝʨʦʤ ʦʙʨʦʙʢʠ 

ʧʦʚʝʨʭʥʽ, ʤʝʪʦʜʘʤʠ ʩʚʝʨʜʣʽʥʥʷ ʦʪʚʦʨʽʚ, ʘʣʝ ʚʩʽ ʚʦʥʠ ʟʘʟʚʠʯʘʡ ʤʘʶʪʴ ʦʟʥʘʢʠ ʦʢʠʩʥʝʥʥʷ ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʶ. ʋ ʥʘʡʙʽʣʴʰ 

ʢʨʠʭʢʠʭ ʝʢʟʝʤʧʣʷʨʘʭ ʧʽʜ ʤʽʢʨʦʩʢʦʧʦʤ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʧʦʚʽʪʨʷʥʠʭ ʙʫʣʴʙʘʰʦʢ ʯʠʤʘʣʦʛʦ ʨʦʟʤʽʨʫ. ɺ 

ʧʝʨʝʚʘʞʥʽʡ ʢʽʣʴʢʦʩʪʽ ʧʨʠʤʽʨʥʠʢʽʚ ʙʫʣʘ ʜʦʙʨʝ ʧʦʤʽʪʥʘ ʛʣʠʙʦʢʘ ʩʽʪʢʘ ʧʦʚʝʨʭʥʝʚʠʭ ʪʨʽʱʠʥ - ʢʨʘʢʝʣʶʨʽʚ. ʂʨʘʢʝʣʶʨʠ 

ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʡ ʚʩʝʨʝʜʠʥʽ ʜʝʷʢʠʭ ʧʨʦʩʚʝʨʜʣʝʥʠʭ ʦʪʚʦʨʽʚ ʥʘʤʠʩʪʠʥ. ʋ ʦʢʨʝʤʠʭ ʥʘʤʠʩʪʠʥʘʭ ʙʫʣʠ ʧʦʤʽʪʥʽ ʷʚʥʽ ʩʣʽʜʠ 

ʰʣʽʬʫʚʘʥʥʷ ʧʦʚʝʨʭʥʽ ʛʨʫʙʠʤʠ ʘʙʨʘʟʠʚʘʤʠ (ʤʘʪʝʨʽʘʣʘʤʠ), ʡʤʦʚʽʨʥʦ ʧʨʠʪʘʤʘʥʥʠʤʠ ʜʣʷ ʨʫʯʥʦʾ ʦʙʨʦʙʢʠ. ɼʝʷʢʽ 

ʥʘʤʠʩʪʠʥʠ ʤʘʣʠ ʟʘʣʠʰʢʠ ʦʨʛʘʥʽʯʥʦʛʦ ʙʨʫʜʫ ʫ ʧʦʚʝʨʭʥʝʚʠʭ ʪʨʽʱʠʥʘʭ ʪʘ ʢʘʚʝʨʥʘʭ ʪʘ ʙʨʫʜʫ ʽ ʚʦʨʩʫ ʚʽʜ ʤʦʪʫʟʢʠ ʫ 

ʧʨʦʩʚʝʨʜʣʝʥʠʭ ʦʪʚʦʨʘʭ. ɹʫʣʘ ʧʦʤʽʯʝʥʘ ʨʽʟʥʘ ʩʪʫʧʽʥʴ ʦʢʠʩʥʝʥʥʷ ʟʨʘʟʢʽʚ, ʙʣʠʩʢ ʚʘʨʽʶʚʘʚʩʷ ʚʽʜ ʩʢʣʷʥʦʛʦ ʜʦ ʚʦʩʢʦʚʦʛʦ, 

ʽʥʦʜʽ ʞʠʨʥʦʛʦ, ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʨʽʟʥʘ ʩʪʫʧʽʥʴ ʧʦʚʝʨʭʥʝʚʦʛʦ ʨʦʟʪʨʽʩʢʫʚʘʥʥʷ. ʅʘʡʙʽʣʴʰʠʡ ʧʦʢʘʟʥʠʢ ʛʫʩʪʠʥʠ ï 1,05 ʛ/ʩʤį, 

ʥʘʡʤʝʥʰʠʡ ï ʚʠʟʥʘʯʠʪʠ ʥʝ ʚʜʘʣʦʩʷ, ʦʩʢʽʣʴʢʠ ʡʦʛʦ ʛʫʩʪʠʥʘ ʙʫʣʘ ʤʝʥʰʦʶ ʟʘ ʛʫʩʪʠʥʫ ʧʨʽʩʥʦʾ ʚʦʜʠ (1 ʛ/ʩʤį). 

ʌʣʫʦʨʝʩʮʝʥʮʽʷ ʚʽʜ ʙʣʘʢʠʪʥʦ-ʟʝʣʝʥʦʛʦ ʜʦ ʞʦʚʪʦ-ʟʝʣʝʥʦʛʦ [6]. ʉʢʦʨʽʰʝ ʟʘ ʚʩʝ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʦʙʫʤʦʚʣʝʥʘ ʨʽʟʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʪʘ ʫʤʦʚʘʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʟʨʘʟʢʽʚ ʫ ʤʠʥʫʣʦʤʫ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʰʪʫʯʥʦ çʟʽʩʪʘʨʝʥʠʭè ʙʫʨʰʪʠʥʦʚʠʭ ʚʠʨʦʙʽʚ ʧʦʢʘʟʘʣʠ, ʱʦ ʚʦʥʠ ʤʘʶʪʴ ʧʦʚʝʨʭʥʝʚʫ ʷʩʢʨʘʚʫ 

ʦʨʘʥʞʝʚʫ ʘʙʦ ʦʨʘʥʞʝʚʦ-ʢʦʨʠʯʥʝʚʫ ʰʢʽʨʢʫ ʨʽʟʥʦʾ ʪʦʚʱʠʥʠ, ʷʢʘ ʜʫʞʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʪʴʤʷʥʦʾ ʪʨʽʱʠʥʫʚʘʪʦʾ ʰʢʽʨʢʠ 

ʩʪʘʨʦʚʠʥʥʠʭ ʚʠʨʦʙʽʚ. ʉʢʦʨʽʰʝ ʚʦʥʘ ʥʘʛʘʜʫʚʘʣʘ ʩʠʣʴʥʠʡ çʦʧʽʢè, ʧʽʜ ʷʢʠʤ ʙʫʚ ʧʦʤʽʪʥʠʡ ʨʽʟʢʠʡ ʧʝʨʝʭʽʜ ʥʘʩʠʯʝʥʦʩʪʽ 

ʢʦʣʴʦʨʫ ʰʢʽʨʢʠ ʜʦ ʧʝʨʚʽʩʥʦʛʦ ʢʦʣʴʦʨʫ ʰʘʨʫ ʧʽʜ ʰʢʽʨʢʦʶ. ɺ ʦʜʥʦʤʫ ʟʨʘʟʢʫ ʧʽʜ ʣʫʧʦʶ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʩʧʽʥʝʥʽ 

ʙʫʣʴʙʘʰʢʠ ʪʘ ʜʠʩʢʠ ʨʦʟʪʨʽʩʢʫʚʘʥʥʷ, ʱʦ ʧʦʚʥʽʩʪʶ ʥʘʧʦʚʥʶʚʘʣʠ ʧʦʚʝʨʭʥʝʚʫ ʰʢʽʨʢʫ. ʇʨʠ ʚʠʚʯʝʥʥʽ ʧʦʚʝʨʭʥʽ 

çʟʽʩʪʘʨʝʥʦʛʦè ʙʫʨʰʪʠʥʫ ʙʫʣʘ ʧʦʤʽʪʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʢʨʘʢʝʣʶʨʽʚ, ʩʣʽʜʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʦʨʛʘʥʽʯʥʦʛʦ ʙʨʫʜʫ. ʊʘʢʦʞ 

ʘʚʪʦʨʘʤʠ ʙʫʣʦ ʧʦʤʽʯʝʥʦ, ʱʦ ʾʭʥʷ ʧʦʚʝʨʭʥʷ ʤʘʣʘ ʚʠʨʘʞʝʥʠʡ ʩʢʣʷʥʠʡ ʙʣʠʩʢ ʘʙʦ ʙʫʣʘ ʰʪʫʯʥʦ ʟʘʤʘʪʦʚʘʥʘ ʩʫʯʘʩʥʠʤʠ 

ʤʝʪʦʜʘʤʠ ʤʘʪʫʚʘʥʥʷ ʧʦʚʝʨʭʥʽ. 

ɼʦʩʣʽʜʞʝʥʥʷ ɯʏ ʩʧʝʢʪʨʫ ʩʪʘʨʦʚʠʥʥʦʛʦ ʙʫʨʰʪʠʥʫ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʝʚʥʽ ʟʤʽʥʠ, ʱʦ ʚʽʜʙʫʣʠʩʷ ʚ ʨʝʯʦʚʠʥʽ, ʟʦʢʨʝʤʘ 

ʧʨʦ ʚʪʨʘʪʫ ʣʝʛʢʠʭ ʟ'ʻʜʥʘʥʴ (ʥʘʧʨʠʢʣʘʜ, ʪʝʨʧʝʥʽʚ, ʪʘʢʠʭ ʷʢ  ʢʘʤʬʦʨʘ ʽ ʩʢʣʘʜʥʽ ʝʬʽʨʠ) ʽ ʥʘʩʠʯʝʥʥʷ ʢʨʘʪʥʠʭ ʟʚ'ʷʟʢʽʚ. ɺ 

FT-ATR ʩʧʝʢʪʨʽ ʩʪʘʨʦʚʠʥʥʦʛʦ ʙʫʨʰʪʠʥʫ ʟʤʽʥʠ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ ʢʦʣʠʚʘʥʴ C = O (1736, 1705 ʩʤ
-1
), C = C (~ 

3080, 1640 ʨʦʢʫ, 888ʩʤ
-1
) ʽ ʚʘʣʝʥʪʥʠʭ ʢʦʣʠʚʘʥʴ ʉ-ʆ-ʅ (1012 ʩʤ

-1
) ʛʨʫʧ. ɺ ʜʦʩʣʽʜʞʝʥʠʭ ʟʨʘʟʢʘʭ ʬʽʢʩʫʻʪʴʩʷ ʨʽʟʢʝ 

ʟʤʝʥʰʝʥʥʷ ʽ, ʥʘʚʽʪʴ, ʚʽʜʩʫʪʥʽʩʪʴ ʧʽʢʽʚ ʙʣʠʟʴʢʦ 1640 ʩʤ
-1
ʪʘ  888ʩʤ

-1
.  

ʉʫʢʫʧʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʩʚʽʜʯʠʪʴ ʧʨʦ ʰʠʨʦʢʽ ʜʽʘʛʥʦʩʪʠʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʭʘʨʘʢʪʝʨʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʪʘʨʦʚʠʥʥʦʛʦ ʪʘ ʰʪʫʯʥʦ çʟʽʩʪʘʨʝʥʦʛʦè ʙʫʨʰʪʠʥʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʏ-ʩʧʝʢʪʨʦʤʝʪʨʽʾ ʚ 

ʢʦʤʧʣʝʢʩʽ ʟ ʜʝʪʘʣʴʥʠʤ ʤʽʢʨʦʩʢʦʧʽʯʥʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ ʭʘʨʘʢʪʝʨʫ ʡʦʛʦ ʧʦʚʝʨʭʥʽ ʪʘ ʚʥʫʪʨʽʰʥʴʦʾ ʩʪʨʫʢʪʫʨʠ. ʆʜʥʘʢ, ʜʣʷ 

ʦʩʪʘʪʦʯʥʦʛʦ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʛʦ ʟʘʚʜʘʥʥʷ ʥʝʦʙʭʽʜʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʰʠʨʦʢʦʛʦ ʢʦʤʧʣʝʢʩʫ ʬʽʟʠʯʥʠʭ, ʭʽʤʽʯʥʠʭ ʪʘ 

ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʨʦʟʰʠʨʝʥʥʷ ʙʘʟʠ ʩʪʘʨʦʚʠʥʥʠʭ ʧʨʠʤʽʨʥʠʢʽʚ ʚʠʨʦʙʽʚ ʟ ʙʫʨʰʪʠʥʫ ʨʽʟʥʠʭ 

ʯʘʩʦʚʠʭ ʧʝʨʽʦʜʽʚ. 
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ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʛʝʤʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʭʽʤʽʯʥʠʭ ʽ ʬʽʟʠʯʥʠʭ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʢʦʨʥʝʨʫʧʽʥʫ ʪʘ ʩʢʘʧʦʣʽʪʫ. ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʛʝʤʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʭʽʤʽʯʥʽ ʪʘ ʬʽʟʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ,ʢʦʨʥʝʨʫʧʽʥ, 

ʩʢʘʧʦʣʽʪ. 

ʇʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʝʤʤʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʭʠʤʠʯʝʩʢʠʭ ʠ ʬʠʟʠʯʝʩʢʠʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʨʥʝʨʫʧʠʥʘ ʪʘ ʩʢʘʧʦʣʽʪʘ. ʂʣʯʁʝʚʳʝ ʩʣʦʚʘ: ʛʝʤʤʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʭʠʤʠʯʝʩʢʠʝ ʠ ʬʠʟʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʢʦʨʥʝʨʫʧʠʥ, ʩʢʘʧʦʣʠʪ. 

Gemological properties, chemical and physical diagnostic features of kornerupine and skapolite have been studied. 

Key words: gemmological properties, chemical and physical characteristics, kornerupine, skapolite. 

 

ɺ ʛʝʤʦʣʦʛʽʯʥʽʡ ʣʘʙʦʨʘʪʦʨʽʾ ɼɻʎʋ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʽʥʝʨʘʣʽʚ, ʷʢʽ ʨʽʜʢʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʶʚʝʣʽʨʥʦʤʫ 

ʨʠʥʢʫ ʋʢʨʘʾʥʠ ʫ ʚʠʛʣʷʜʽ ʦʛʨʘʥʦʚʘʥʠʭ ʚʩʪʘʚʦʢ ï ʢʦʨʥʝʨʫʧʽʥʫ ʪʘ ʩʢʘʧʦʣʽʪʫ. 

ʄʝʪʘ ʨʦʙʦʪʠ ï ʜʦʩʣʽʜʞʝʥʥʷ ʾʭ ʛʝʤʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʭʽʤʽʯʥʠʭ ʽ ʬʽʟʠʯʥʠʭ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʦʤ ɯʏ-ʌʫʨôʻ ʩʧʝʢʪʨʦʩʢʦʧʽʾ ʧʨʦʚʦʜʠʣʦʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ çʄʝʪʦʜʠʢʠ ʜʽʘʛʥʦʩʪʠʢʠ 

ʜʦʨʦʛʦʮʽʥʥʦʛʦ ʢʘʤʽʥʥʷ  ʤʝʪʦʜʦʤ ɯʏ-ʌʫʨôʻ ʩʧʝʢʪʨʦʩʢʦʧʽʾè. ɺʠʤʽʨʶʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʢʪʨʦʤʝʪʨʘ 

ʤʦʜʝʣʽ çNicolet 6700è ʚʠʨʦʙʥʠʮʪʚʘ çThermoFisher Scintificè, ʥʘ ʧʨʠʩʪʘʚʮʽ ʉollector II ʧʨʠ ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ, ʚ 

ʩʧʝʢʪʨʘʣʴʥʦʤʫ ʜʽʘʧʘʟʦʥʽ 7000-400 ʩʤ
-1
. ʂʽʣʴʢʽʩʪʴ ʩʢʘʥʫʚʘʥʴ ʫ ʮʠʢʣʽ ʚʠʤʽʨʶʚʘʥʥʷ 128ï640, ʧʨʠ ʨʦʟʜʽʣʴʥʽʡ ʟʜʘʪʥʦʩʪʽ  

4 ʩʤ
-1
.  

ɼʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʦʤ ʈʌɸ ʧʨʦʚʦʜʠʣʦʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ çʄʝʪʦʜʠʢʠ ʜʽʘʛʥʦʩʪʠʢʠ ʜʦʨʦʛʦʮʽʥʥʦʛʦ ʢʘʤʽʥʥʷ ʪʘ ʡʦʛʦ 

ʟʘʤʽʥʥʠʢʽʚ ʤʝʪʦʜʦʤ ʨʝʥʪʛʝʥʦʬʣʫʦʨʝʩʮʝʥʪʥʦʛʦ ʘʥʘʣʽʟʫè. ɺʠʤʽʨʶʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ ʫ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʧʝʢʪʨʦʤʝʪʨʘ ʝʥʝʨʛʽʡ ʨʝʥʪʛʝʥʽʚʩʴʢʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ "ʉɽʈ-01" ʤʦʜʝʣʽ "ElvaX-Light" (ʜʘʣʽ ï ʩʧʝʢʪʨʦʤʝʪʨ 

ElvaX) ʟ ʽʥʪʝʨʚʘʣʦʤ ʜʦʩʣʽʜʞʝʥʴ ʚʽʜ Na ʜʦ U.  

ɼʣʷ ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʛʝʤʦʣʦʛʽʯʥʠʡ ʤʽʢʨʦʩʢʦʧ Gemmaster L 230V ʪʘ ʤʽʢʨʦʩʢʦʧ 

Nikon Eclipse LV150. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʽʜʽʙʨʘʥʦ ʢʦʨʥʝʨʫʧʽʥ (0,67 ct) ʪʘ ʩʢʘʧʦʣʽʪ (1,73 ct). ʂʦʨʥʝʨʫʧʽʥ ʙʣʽʜʦ-ʞʦʚʪʦ-ʟʝʣʝʥʠʡ, 

ʧʨʦʟʦʨʠʡ, ʢʨʘʾʥʘ ʧʦʭʦʜʞʝʥʥʷ ï ʐʨ-̔ʃʘʥʢʘ. ʉʢʘʧʦʣʽʪ ʪʝʤʥʦ-ʨʦʞʝʚʦ-ʦʨʘʥʞʝʚʠʡ, ʥʝʧʨʦʟʦʨʠʡ, ʽʟ ʝʬʝʢʪʦʤ ʘʩʪʝʨʠʟʤʫ, 

ʢʨʘʾʥʘ ʧʦʭʦʜʞʝʥʥʷ ʥʝ ʚʠʟʥʘʯʝʥʘ. ʅʘ ʧʦʚʝʨʭʥʽ ʢʦʨʥʝʨʫʧʽʥʫ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʠʭʨʦʩʢʦʧʫ ʜʦʙʨʝ ʚʠʜʥʦ ʝʬʝʢʪ 

ʜʠʭʨʦʾʟʤʫ (ʨʠʩ. 1ɸ). ʋ ʩʢʘʧʦʣʽʪʽ ʧʨʠ ʧʽʜʩʚʽʯʫʚʘʥʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʚʽʪʣʦʚʦʜʫ ʜʦʙʨʝ ʚʠʜʥʦ çʢʦʪʷʯʝ ʦʢʦè (ʨʠʩ. 1ɹ).  

ɿʘʛʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʨʥʝʨʫʧʽʥʫ:  

ʅʘʟʚʘ ʤʽʥʝʨʘʣʫ ï ʢʦʨʥʝʨʫʧʽʥ. ʇʦʭʦʜʞʝʥʥʷ ï ʧʨʠʨʦʜʥʠʡ. ʂʣʘʩʠʬʽʢʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʌʦʨʤʘ 

ʦʛʨʘʥʦʚʫʚʘʥʥʷ ï ʦʚʘʣ. ʄʘʩʘ (ct) ï 0,67. ʂʦʣʽʨ ï ʙʣʽʜʦ-ʞʦʚʪʦ-ʟʝʣʝʥʠʡ. ɻʝʤʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʇʦʢʘʟʥʠʢ 

ʟʘʣʦʤʣʝʥʥʷ ï 1,670ï1,684. ɼʚʦʟʘʣʦʤʣʝʥʥʷ ï 0,014.  ʆʧʪʠʯʥʠʡ ʭʘʨʘʢʪʝʨ ï ʘʥʽʟʦʪʨʦʧʥʠʡ. ɻʫʩʪʠʥʘ ï 3,36 ʛ/ʩʤ
3
. 

ʇʣʝʦʭʨʦʾʟʤ ï ʧʦʤʽʨʥʠʡ. ʍʘʨʘʢʪʝʨ ʬʣʫʦʨʝʩʮʝʥʮʽʾ: ʜʦʚʞʠʥʘ ʭʚʠʣʽ 365 ʥʤ ï ʚʽʜʩʫʪʥʷ; ʜʦʚʞʠʥʘ ʭʚʠʣʽ 254 ʥʤ ï ʚʽʜʩʫʪʥʷ. 

ɿʘʛʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʢʘʧʦʣʽʪʫ: ɻʨʫʧʘ ʤʽʥʝʨʘʣʽʚ ï ʛʨʫʧʘ ʩʢʘʧʦʣʽʪʫ. ʅʘʟʚʘ ʤʽʥʝʨʘʣʫ ï ʤʝʡʦʥʽʪ - ʤʘʨʽʘʣʽʪ. 

ʇʦʭʦʜʞʝʥʥʷ ï ʧʨʠʨʦʜʥʠʡ. ʂʣʘʩʠʬʽʢʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʌʦʨʤʘ ʦʛʨʘʥʦʚʫʚʘʥʥʷ ï ʦʚʘʣ. ʊʠʧ ʦʛʨʘʥʫʚʘʥʥʷ ï ʢʘʙʦʰʦʥ. 

ʄʘʩʘ (ct) ï 1,73. ʂʦʣʽʨ ï ʪʝʤʥʦ-ʨʦʞʝʚʦ-ʦʨʘʥʞʝʚʠʡ. ɻʝʤʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʇʦʢʘʟʥʠʢ ʟʘʣʦʤʣʝʥʥʷ ï 1,53. 

ʆʧʪʠʯʥʠʡ ʭʘʨʘʢʪʝʨ ï ʘʥʽʟʦʪʨʦʧʥʠʡ. ɻʫʩʪʠʥʘ ï 2,74 ʛ/ʩʤ
3
. ʇʣʝʦʭʨʦʾʟʤ ï ʩʣʘʙʢʠʡ. ʆʧʪʠʯʥʽ ʝʬʝʢʪʠ: ʢʦʰʘʯʝ ʦʢʦ. 

ʍʘʨʘʢʪʝʨ ʬʣʫʦʨʝʩʮʝʥʮʽʾ: ʜʦʚʞʠʥʘ ʭʚʠʣʽ 365 ʥʤ ï ʚʽʜʩʫʪʥʷ; ʜʦʚʞʠʥʘ ʭʚʠʣʽ 254 ʥʤ ï ʯʝʨʚʦʥʘ, ʧʦʤʽʨʥʘ.  

ʇʨʠ ʤʽʢʨʦʩʢʦʧʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʫ ʢʦʨʥʝʨʫʧʽʥʽ ʪʘ ʩʢʘʧʦʣʽʪʽ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʯʠʩʝʣʴʥʽ ʤʽʥʝʨʘʣʴʥʽ, ʛʘʟʦʚʦ-ʨʽʜʠʥʥʽ 

ʚʢʣʶʯʝʥʥʷ ʪʘ ʢʘʥʘʣʠ ʨʦʩʪʫ.  

 

http://art-con.ru/node/3403
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ʈʠʩ. 1  ɽʬʝʢʪ ʜʠʭʨʦʾʟʤʫ ʫ ʢʦʨʥʝʨʫʧʽʥʽ (ɸ), ʟʙ. 36 ʪʘ ʢʦʪʷʯʝ ʦʢʦ ʫ ʩʢʘʧʦʣʽʪʽ (ɹ), ʟʙ, 36,  

(ʬʦʪʦ ɯ. ɭʤʝʣʴʷʥʦʚʘ) 

ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʢʦʥʝʨʫʧʽʥʫ ʪʘ ʩʢʘʧʦʣʽʪʫ, ʚʠʟʥʘʯʝʥʠʡ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʽʣʴʢʽʩʥʦʛʦ ʨʝʥʪʛʝʥ-ʬʣʫʦʨʝʩʮʝʥʪʥʦʛʦ 

ʘʥʘʣʽʟʫ, ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʷʭ 1 ʽ 2. ʎʽ ʜʘʥʥʽ ʜʦʩʠʪʴ ʙʣʠʟʴʢʽ ʽʟ ʟʘʤʽʨʘʤʠ ʽʥʰʠʭ ʜʦʩʣʽʜʥʠʢʽʚ [1, 6, 7]. 

 

ʊʘʙʣʠʮʷ 1. ʇʨʠʙʣʠʟʥʠʡ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʢʦʨʥʝʨʫʧʽʥʘ (ʤʘʩ. %) 

ɽʣʝʤʝʥʪ ʂʦʥʮʝʥʪʨʘʮʽʷ 

MgO ʧʨʠʙʣ. 23,71 

SiO2 27,65 

TiO2 0,02 

Al 2O3 46,12 

Feʆ ʟʘʛ 1,98 

MnO 0,03 

SrO2 0,01 

ʉʫʤʘ 99,52 

 

ʊʘʙʣʠʮʷ 2. ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʩʢʘʧʦʣʽʪʘ (ʤʘʩ. %), ʚʠʟʥʘʯʝʥʠʡ ʚ ʊʆɺ çɽʣʚʘʪʝʭè. 

ɽʣʝʤʝʥʪ ʂʦʥʮʝʥʪʨʘʮʽʷ 

Nʘ2O 6,15 

SiO2 48,16 

SO3 2,25 

Cl 0,74 

K2O 0,59 

CaO 14,88 

MnO 0,01 

Al 2O3 25,90 

Feʆ ʟʘʛ 0,35 

SrO 0,94 

ʉʫʤʘ 99,97 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʤʝʪʦʜʦʤ ɯʏ-ʌʫʨôʻ ʩʧʝʢʪʨʦʩʢʦʧʽʾ ʚʠʷʚʣʝʥʦ ʥʘʩʪʫʧʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ: 

1. ʋ ʢʦʨʥʝʨʫʧʽʥʽ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʩʝʨʽʶ ʧʽʢʽʚ ʙʣʠʟʴʢʦ 1177, 1100, 1080, 1054, 974,  792, 740, ʩʤ 
-1
,
 
ʷʢʽ ʜʝʷʢʽ 

ʜʦʩʣʽʜʥʠʢʠ ʧʦʚôʷʟʫʶʪʴ ʽʟ ʢʦʣʠʚʘʥʥʷʤʠ ʩʧʦʣʫʢ  ï Si-O, ɺ-ʆ ʨʽʟʥʠʭ ʪʠʧʽʚ [2, 8]. 

2. ʋ ʩʢʘʧʦʣʽʪʽ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʧʽʢʠ ʧʦʛʣʠʥʘʥʥʷ ʙʣʠʟʴʢʦ 950, 460, 550, 999, 1035, 619, 750ʩʤ 
-1 

,
 
ʷʢʠʡ ʜʝʷʢʽ 

ʜʦʩʣʽʜʥʠʢʠ ʧʦʚôʷʟʫʶʪʴ ʽʟ ʢʦʣʠʚʘʥʥʷʤʠ ʩʧʦʣʫʢ  ï Al -O, Si-O, Si-O-AL ʨʽʟʥʠʭ ʪʠʧʽʚ [4, 5]. 

ʆʪʨʠʤʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʙʫʣʘ ʩʪʨʫʢʪʫʨʦʚʘʥʘ ʫ ʚʠʛʣʷʜʽ ʝʣʝʢʪʨʦʥʥʠʭ ʪʘʙʣʠʮʴ, ʚ ʷʢʽ ʚʥʝʩʝʥʦ ʜʘʥʽ, ʱʦ ʬʦʨʤʫʶʪʴ 

ʙʘʟʫ ʛʝʤʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʽʥʝʨʘʣʽʚ ʪʘ ʙʽʙʣʽʦʪʝʢʫ ʟʦʙʨʘʞʝʥʴ, ʱʦ ʚʢʣʶʯʘʻ 

ʬʘʡʣʠ ʛʨʘʬʽʯʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ: ʩʧʝʢʪʨʠ ʈʌɸ, ʩʧʝʢʪʨʠ ɯʏ, ʬʦʪʦ ʢʘʤʝʥʽʚ, ʬʦʪʦ ʦʧʪʠʯʥʠʭ ʝʬʝʢʪʽʚ ʪʘ ʚʥʫʪʨʽʰʥʽʭ 

ʚʢʣʶʯʝʥʴ. ʉʪʨʫʢʪʫʨʦʚʘʥʘ ʚ ʦʧʠʩʘʥʠʡ ʚʠʱʝ ʩʧʦʩʽʙ ʽʥʬʦʨʤʘʮʽʷ ʟʘʚʘʥʪʘʞʝʥʘ ʚ ʙʘʟʫ ʜʘʥʠʭ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʦʨʦʛʦʮʽʥʥʦʛʦ ʢʘʤʽʥʥʷ ɼɻʎʋ. 

ɯ. ɭʤʝʣʴʷʥʦʚ, ʛʦʣʦʚʥʠʡ ʬʘʭʽʚʝʮʴ +38 044 492-93-23 E-mail: i .emelianov@gems.org.ua; 

I. Iemelianov, chief specialist, +38 044 492-93-23 E-mail: i.emelianov@gems.org.ua; 

ʖ. ɻʘʻʚʩʴʢʠʡ, ʛʦʣʦʚʥʠʡ ʩʧʝʮʽʘʣʽʩʪ, +38 044 492-93-21, E-mail: gud@gems.org.ua; 

Iurii Gaievskyi, chief specialist, +38 044 492-93-21, E-mail: gud@gems.org.ua; 

ɸ ɹ 

mailto:i.emelianov@gems.org.ua
mailto:i.emelianov@gems.org.ua
mailto:gud@gems.org.ua
mailto:gud@gems.org.ua
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ɽ. ɹʝʣʠʯʝʥʢʦ, ʢʘʥʜ. ʛʝʦʣ. ʥʘʫʢ, ʨʫʢʦʚʦʜʠʪʝʣʴ ʦʪʜʝʣʘ, +38 044 492-93-24, E-mail: lbgems@gmail.com; 

O. Belchenko. Ph.d. Head  of Department, +38 044 492-93-24, E-mail: lbgems@gmail.com; 

ɼʝʨʞʘʚʥʠʡ ʛʝʤʦʣʦʛʽʯʥʠʡ ʮʝʥʪʨ ʋʢʨʘʾʥʠ, ʚʫʣ. ɼʝʛʪʷʨʽʚʩʴʢʘ 38-44, ʤ. ʂʠʾʚ, 04119, ʋʢʨʘʾʥʘ 

ɺʠʢʦʨʠʩʪʘʥʘ ʣʽʪʝʨʘʪʫʨʘ: 

1. Zwaan P.C. Enstatite, Cordierite, Kornerupine, and Scapolite with unusual properties from Embilipitiya, Sri Lanka. / Gems 

& Gemology, ï Vol. 32, ï No. 4, ï pp. 262ï269  

2. Frost, Ray L., L·pes, Andr®s, Xi, Yunfei, Scholz, Ricardo A vibrational spectroscopic study of the silicate mineral 

kornerupine. / Spectroscopy Letters, ï 2015 ï  48(7), ï pp. 487ï491. 

3. Gunawardene, Mahinda and Mahinda S. Rupasinghe The Elahera Gem Field in Central Sri Lanka. / Gems and Gemology, ï 

Summer ï1986. 

4. Wehrenberg J.P.The infrared absorption spectra of scapolite. / American Mineralogist, ï1971 ï Vol. 56, ï pp. 1639ï1654. 

5. ɿʦʣʦʪʘʨʝʚ ɸ. ɸ., ʇʝʪʨʦʚ ʊ. ɻ., ʄʦʰʢʠʥ ʉ. ɺ. ʆʩʦʙʝʥʥʦʩʪʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʤʠʥʝʨʘʣʦʚ ʛʨʫʧʧʳ ʩʢʘʧʦʣʠʪʘ / 

ɿʘʧʠʩʢʠ ɺʩʝʨʦʩʩ. ʤʠʥʝʨʘʣ. ʦʙʱʝʩʪʚʘ. ï 2003. ï ʏ. 132. ï ˉ 6.  

6. Superchi, M., Pezzotta, F., Gambini, E., Castaman, E. Yellow Scapolite from Ihosy, Madagascar. / Gems & Gemology. 

2010 ï  46 (4), ï pp. 274 ï 279. 

7. Gomes C.L., Quinn E.P., Koivula J.I. Scapolite from Mozambique. / Gems & Gemology, ï 2004ï Vol. 40, ï No. 2, ï pp. 

172ï173. 

8. ʇʣʶʩʥʠʥʘ ʀ.ʀ. ʀʥʬʨʘʢʨʘʩʥʳʝ ʩʧʝʢʪʨʳ ʤʠʥʝʨʘʣʦʚ. / ʀʟʜʘʪʝʣʴʩʪʚʦ ʄʦʩʢʦʚʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ï ʄʦʩʢʚʘ ï 1976 ʛ. ï 

175 ʩʪʨ. 

 

 

ʋɼʂ 553.8 

ɹɯʈʖɿɸ ʊɸ ɰɰ ɯʄɯʊɸʎɯɰ ʅɸ ʈʀʅʂʋ ʋʂʈɸɰʅʀ 

ɹʀʈʖɿɸ ʀ ɽɪ ʀʄʀʊɸʎʀʀ ʅɸ ʈʓʅʂɽ ʋʂʈɸʀʅʓ 

TURQUOISE AND ITS IMITATIONS ON UKRAINIAN MARKET  

ʉʫʨʦʚʘ ɺ. ʄ., ʈʠʙʥʽʢʦʚʘ ʆ.ɸ. 

 

ɹʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ 240 ʟʨʘʟʢʽʚ ʧʨʠʨʦʜʥʦʾ ʙʽʨʶʟʠ ʪʘ ʾʾ  ʽʤʽʪʘʮʽʡ, ʷʢʽ ʰʠʨʦʢʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʥʘ ʨʠʥʢʫ 

ʋʢʨʘʾʥʠ, ʟ ʤʝʪʦʶ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʠʢʠ ʜʽʘʛʥʦʩʪʠʢʠ ʙʽʨʶʟʠ ʪʘ ʩʪʚʦʨʝʥʥʷ ʩʚʦʻʨʽʜʥʦʾ ʙʘʟʠ ʜʘʥʠʭ ʥʘ ʦʩʥʦʚʽ 

ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ: ʛʫʩʪʠʥʘ, ʧʦʢʘʟʥʠʢ ʟʘʣʦʤʣʝʥʥʷ, ʤʽʢʨʦʩʢʦʧʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʈʌɸ, ɯʏ, ʨʝʥʪʛʝʥʦ-ʩʧʝʢʪʨʘʣʴʥʠʡ 

ʝʣʝʢʪʨʦʥʥʦ-ʟʦʥʜʦʚʠʡ ʤʽʢʨʦʘʥʘʣʽʟ, ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʰʣʽʬʘʭ. 

ʇʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ 240 ʦʙʨʘʟʮʦʚ ʧʨʠʨʦʜʥʦʡ ʙʠʨʶʟʳ ʠ ʝʸ ʨʘʟʣʠʯʳʭ ʠʤʠʪʘʮʠʡ, ʢʦʪʦʨʳʝ ʰʠʨʦʢʦ 

ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ ʨʳʥʢʝ ʋʢʨʘʠʥʳ, ʩ ʮʝʣʴʶ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʝʪʦʜʠʢʠ ʜʠʘʛʥʦʩʪʠʢʠ ʙʠʨʶʟʳ ʠ ʩʦʟʜʘʥʠʷ 

ʩʚʦʝʦʙʨʘʟʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʧʣʦʪʥʦʩʪʴ, ʧʦʢʘʟʘʪʝʣʴ ʧʨʠʣʦʤʣʝʥʠʷ, 

ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʈʌɸ, ʀʂ, ʨʝʥʪʛʝʥʦ-ʩʧʝʢʪʨʘʣʴʥʳʡ ʝʣʝʢʪʨʦʥʥʦ-ʟʦʥʜʦʚʳʡ ʤʠʢʨʦʘʥʘʣʠʟ, ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚ ʰʣʠʬʘʭ. 

There was a research  of 240 samples of natural turquoise and its various imitations, which are commonly found on 

the Ukrainian market in order to improve the diagnostic techniques and to create a database based on such a research: the 

density, the index of refraction, microscopic studies, XRF, IR spectroscopy, X-ray spectral electron-probe microanalysis, 

research in thin sections.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʨʠʨʦʜʥʘ, ʩʠʥʪʝʪʠʯʥʘ ʙʽʨʶʟʘ, ʪʘ ʾʾ ʽʤʽʪʘʮʽʾ;  ʧʨʠʨʦʜʥʘʷ, ʩʠʥʪʝʪʠʯʝʩʢʘʷ ʙʠʨʶʟʘ ʠ ʝʸ 

ʠʤʠʪʘʮʠʠ; natural, synthetic turquoise and its imitations. 

 

ɹʽʨʶʟʘ ʦʜʠʥ ʟ ʥʘʡʚʽʜʦʤʽʰʠʭ ʽ ʥʘʡʫʣʶʙʣʝʥʽʰʠʭ ʢʘʤʝʥʽʚ ʣʶʜʩʪʚʘ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ  ʧʨʦʪʷʛʦʤ ʙʘʛʘʪʴʦʭ 

ʪʠʩʷʯʦʣʽʪʴ, ʽ ʪʦʤʫ, ʮʝ ʦʜʠʥ ʟ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʫ ʩʚʽʪʽ ʢʘʤʽʥʴ, ʱʦ ʟʘʟʥʘʻ ʧʽʜʨʦʙʢʠ. ɸ ʽʩʪʦʨʽʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʨʶʟʠ - 

ʮʝ ʽʩʪʦʨʽʷ ʾʾ ʦʙʣʘʛʦʨʦʜʞʝʥʥʷ, ʧʽʜʨʦʙʦʢ, ʽʤʽʪʘʮʽʡ ʪʘ ʩʠʥʪʝʟʫ ʟ ʜʘʚʥʽʭ-ʜʘʚʝʥ ʽ ʜʦ ʥʘʰʦʛʦ ʯʘʩʫ. [1]  ʊʦʤʫ ʥʘ ʩʫʯʘʩʥʦʤʫ 

ʨʠʥʢʫ ʉʚʽʪʫ ʪʘ ʋʢʨʘʾʥʠ ʧʨʦʮʝʥʪ ʩʧʨʘʚʞʥʴʦʾ, ʧʨʠʨʦʜʥʦʾ ʙʽʨʶʟʠ ʥʝʚʝʣʠʢʠʡ, ʘ ʦʩʥʦʚʥʫ ʯʘʩʪʠʥʫ ʟʘʡʤʘʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʽʤʪ̔ʘʮʽʾ ʪʘ ʩʠʥʪʝʪʠʯʥʽ ʘʥʘʣʦʛʠ. ʄʝʪʘ ʮʽʻʾ ʨʦʙʦʪʠ ʜʦʩʣʽʜʠʪʠ ʢʘʤʝʥʽ, ʱʦ ʥʘʩʧʨʘʚʜʽ ʭʦʚʘʶʪʴʩʷ ʧʽʜ ʪʦʨʛʦʚʦʶ ʥʘʟʚʦʶ 

çʙʽʨʶʟʘè ʥʘ ʨʠʥʢʫ ʋʢʨʘʾʥʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʪʘ ʚʠʷʚʠʪʠ ʢʨʠʪʝʨʽʾ ʾʭ ʜʽʘʛʥʦʩʪʠʢʠ.  

 ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʴ: ʙʽʨʶʟʘ ʧʨʠʨʦʜʥʘ, ʦʙʣʘʛʦʨʦʜʞʝʥʘ ʪʘ ʾʾ ʽʤʽʪʘʮʽʾ, ʩʠʥʪʝʪʠʯʥʽ ʘʥʘʣʦʛʠ, ʱʦ ʧʨʠʩʫʪʥʽ ʥʘ ʨʠʥʢʫ 

ʋʢʨʘʾʥʠ.  

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʛʽʜʨʦʩʪʘʪʠʯʥʝ ʟʚʘʞʫʚʘʥʥʷ, ʦʧʪʠʯʥʽ ʽ ʤʽʢʨʦʩʢʦʧʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʈʌɸ, ɯʏ ʙʫʣʠ 

ʧʨʦʚʝʜʝʥʽ ʥʘ ʙʘʟʽ ɼʝʨʞʘʚʥʦʛʦ ʛʝʤʦʣʦʛʽʯʥʦʛʦ ʮʝʥʪʨʫ ʋʢʨʘʾʥʠ ɻʘʻʚʩʴʢʠʤ ʖ., ʉʫʨʦʚʦʶ ɺ., ʈʠʙʥʽʢʦʚʦʶ ʆ., ʨʝʥʪʛʝʥʦ-

ʩʧʝʢʪʨʘʣʴʥʠʡ ʝʣʝʢʪʨʦʥʥʦ-ʟʦʥʜʦʚʠʡ ʤʽʢʨʦʘʥʘʣʽʟ, ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʰʣʽʬʘʭ ʧʨʦʚʝʜʝʥʦ ʥʘ ʙʘʟʽ ʅʅɯ çɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾè 

ʂʅʋ ʽʤ. ʊ. ʐʝʚʯʝʥʢʘ ʄʽʪʨʦʭʽʥʠʤ ʆ., ʈʠʙʥʠʢʦʚʦʶ ʆ. 

ɺ ʨʘʤʢʘʭ ʨʦʙʦʪʠ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ 240 ʟʨʘʟʢʽʚ ʙʽʨʶʟʠ ʪʘ ʾʾ ʽʤʽʪʘʮʽʡ, ʱʦ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʥʢʫ ʋʢʨʘʾʥʠ 

ʪʘ ʚʠʟʥʘʯʝʥʽ ʦʩʥʦʚʥʽ ʢʨʠʪʝʨʽʾ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ.  

ʆʪʨʠʤʘʥʽ ʜʘʥʥʽ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʽ, ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ, ʧʽʜʽʙʨʘʥʽ ʩʧʝʢʪʨʠ, ʱʦ ʥʘʚʝʜʝʥʦ ʥʠʞʯʽ, ʷʢʽ ʤʦʞʥʘ 

ʚʨʘʭʦʚʫʚʘʪʠ ʚ ʷʢʦʩʪʽ ʝʪʘʣʦʥʽʚ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʥʘ ʋʢʨʘʾʥʩʴʢʦʤʫ ʨʠʥʢʫ.  

ʅʘ ʈʠʩʫʥʢʘʭ 1 , 2 ʪʘ 3 ʥʘʚʝʜʝʥʦ ʩʧʝʢʪʨʠ ʈʌɸ, ɯʏ, ʝʣʝʢʪʨʦʥʥʦ-ʟʦʥʜʦʚʦʛʦ ʤʽʢʨʦʘʥʘʣʽʟʫ ʧʨʠʨʦʜʥʦʾ ʙʽʨʶʟʠ 

(ʌʦʪʦ1)  

mailto:lbgems@gmail.com
mailto:lbgems@gmail.com
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ʅʘ ʩʧʝʢʪʨʘʭ ʈʌɸ (ʈʠʩ. 1) ʯʽʪʢʦ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʧʽʢʠ Cu, P, Fe ʟ ʧʨʠʩʫʪʥʽʩʪʶ Al, Zn ʪʘ ʉʘ. ʉʧʝʢʪʨʠ 

ʝʣʝʢʪʨʦʥʥʦ-ʟʦʥʜʦʚʦʛʦ ʤʽʢʨʦʘʥʘʣʽʟʫ (ʈʠʩ.2) ʧʦʢʘʟʫʶʪʴ ʚʤʽʩʪ Al, P, Cu, Fe, Zn, ʱʦ ʢʦʨʝʣʶʻʪʴʩʷ ʟ ʬʦʨʤʫʣʦʶ Cu(Al,Fe
3+

 

)6(PO4)4(OH)8Ŀ 4H2O. ʅʘ ɯʏ ʩʧʝʢʪʨʘʭ ʧʨʠʨʦʜʥʘ ʙʽʨʶʟʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʜʝʧʨʝʩʽʻʶ ʚ ʨʘʡʦʥʽ 1250, ʪʘ ʯʽʪʢʠʤ ʧʽʢʦʤ 

1126,9. ʊʘʢʦʞ ʥʘ ʋʢʨʘʾʥʩʴʢʦʤʫ ʨʠʥʢʫ ʜʫʞʝ ʧʦʰʠʨʝʥʘ ʦʙʣʘʛʦʨʦʜʞʝʥʘ ʙʽʨʶʟʘ, ʷʢʘ ʥʘ ɯʏ ʩʧʝʢʪʨʘʭ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʧʽʢʘʤʠ 2918 ʽ 2850 ( ʜʣʷ ʧʘʨʘʬʽʥʦʚʘʥʦʾ ʙʽʨʶʟʠ) ʽ ʚʽʜ 797 ʜʦ 3200 (ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʙʽʣʽʟʫʶʯʦʾ ʨʝʯʦʚʠʥʠ) [2]. 

ʅʘʡʧʦʰʠʨʝʥʽʰʠʤ ʚʘʨʽʘʥʪʦʤ ʽʤʽʪʘʮʽʾ ʙʽʨʶʟʠ ʥʘ ʨʠʥʢʫ ï ʻ ʢʦʤʧʦʟʠʮʽʡʥʠʡ ʤʘʪʝʨʽʘʣ ʥʘ ʦʩʥʦʚʽ ʢʘʨʙʦʥʘʪʽʚ, 

ʧʝʨʝʚʘʞʥʦ ʤʘʛʥʝʟʠʪʫ, ʷʢʠʡ ʬʘʨʙʫʻʪʴʩʷ ʫ ʨʽʟʥʽ ʢʦʣʴʦʨʠ (ʌʦʪʦ2). ʉʧʝʢʪʨʠ ʥʘʚʝʜʝʥʦ (ʈʠʩ.4 ï ʈʠʩ.6) 

ʌʦʪʦ 1: ɹʽʨʶʟʘ ʧʨʠʨʦʜʥʘ 

 

 

 

 

 

  

 

 

 

 

 

 

 

ʈʠʩ. 1: ʉʧʝʢʪʨʠ ʧʨʠʨʦʜʥʦʾ ʙʽʨʶʟʠ (ʈʌɸ) 

  

ʈʠʩ. 2 : ʉʧʝʢʪʨ ʧʨʠʨʦʜʥʦʾ ʙʽʨʶʟʠ (ʝʣʝʢʪʨʦʥʥʦ-

ʟʦʥʜʦʚʠʡ ʤʽʢʨʦʘʥʘʣʽʟ) 

ʈʠʩ.3: ʉʧʝʢʪʨ ʧʨʠʨʦʜʥʦʾ ʙʽʨʶʟʠ (ɯʏ ʩʧʝʢʪʨʦʩʢʦʧʽʷ) 
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ʈʠʩ.4 ʉʧʝʢʪʨʠ ʢʦʤʧʦʟʠʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ ʦʩʥʦʚʽ ʢʘʨʙʦʥʘʪʽʚ (ʤʘʛʥʝʟʠʪʫ) (ʈʌɸ) 

 

 

ʈʠʩ.5 ʉʧʝʢʪʨ ʢʦʤʧʦʟʠʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ ʦʩʥʦʚʽ 

ʢʘʨʙʦʥʘʪʽʚ (ʝʣʝʢʪʨʦʥʥʦ-ʟʦʥʜʦʚʠʡ ʤʽʢʨʦʘʥʘʣʽʟ) 

ʈʠʩ.6: ʉʧʝʢʪʨ ʢʦʤʧʦʟʠʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ ʦʩʥʦʚʽ 

ʢʘʨʙʦʥʘʪʽʚ (ɯʏ ʩʧʝʢʪʨʦʩʢʦʧʽʷ) 

 ʈʌɸ (ʈʠʩ.4) ʜʝʤʦʥʩʪʨʫʻ, ʱʦ ʚ ʩʢʣʘʜʽ ʧʨʠʩʫʪʥʽʡ ʢʘʨʙʦʥʘʪ Mg-Ca ʩʢʣʘʜʫ ʟ ʜʦʤʽʰʢʦʶ Cu, Fe, Ti ʪʘ Ni, ʷʢʽ 

ʚʠʩʪʫʧʘʶʪʴ ʚ ʷʢʦʩʪʽ ʙʘʨʚʥʠʢʽʚ, ʜʣʷ ʥʘʜʘʥʥʷ ʢʘʨʙʦʥʘʪʘʤ ʙʣʘʢʠʪʥʦʛʦ, ʩʠʥʴʦʛʦ ʪʘ ʞʦʚʪʦ-ʟʝʣʝʥʦʛʦ ʢʦʣʴʦʨʫ. ʅʘ ɯʏ ʩʧʝʢʪʨʽ 

(ʈʠʩ.6) ʷʚʥʠʡ ʤʘʢʩʠʤʫʤ ʟʤʽʱʝʥʠʡ ʜʦ 1573,3, ʘ ʤʽʥʽʤʫʤ ʚʽʜʧʦʚʽʜʘʻ 1650. ʉʧʝʢʪʨ (ʈʠʩ.5) ʜʝʤʦʥʩʪʨʫʻ ʜʦʤʽʥʫʶʯʠʡ ʚʤʽʩʪ 

ʄg. 

 ʅʘʩʪʫʧʥʠʤ ʟʘ ʧʦʰʠʨʝʥʽʩʪʶ  ʽʤʽʪʘʮʽʷ ʙʽʨʶʟʠ - ʻ ʩʠʥʪʝʪʠʯʥʽ ʢʦʤʧʦʟʠʮʽʡʥʠʡ ʤʘʪʝʨʽʘʣ (ʌʦʪʦ 3): 

ʌʦʪʦ 3: ʉʠʥʪʝʪʠʯʥʠʡ ʢʦʤʧʦʟʠʮʽʡʥʠʡ ʤʘʪʝʨʽʘʣ  

 

ʌʦʪʦ 2: ʅʘʡʨʦʩʧʦʚʩʶʜʞʝʥʘ ʽʤʽʪʘʮʽʷ ʙʽʨʶʟʠ 

(ʂʦʤʧʦʟʠʮʽʡʥʠʡ ʤʘʪʝʨʽʘʣ ʥʘ ʦʩʥʦʚʽ ʢʘʨʙʦʥʘʪʽʚ 

(ʤʘʛʥʝʟʠʪʫ)) 
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ʈʠʩ. 7 ʉʧʝʢʪʨ ʢʦʤʧʦʟʠʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʈʌɸ) 

 

 

ʈʠʩ.8 ʉʧʝʢʪʨ ʢʦʤʧʦʟʠʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

(ʝʣʝʢʪʨʦʥʥʦ-ʟʦʥʜʦʚʠʡ ʤʽʢʨʦʘʥʘʣʽʟ) 

ʈʠʩ.9 ʉʧʝʢʪʨ ʢʦʤʧʦʟʠʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ (ɯʏ 

ʩʧʝʢʪʨʦʩʢʦʧʽʷ) 

 

 ʅʘ ʩʧʝʢʪʨʘʭ ʈʌɸ (ʈʠʩ.7) ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʯʽʪʢʠʡ ʧʽʢ Al, ʷʢʠʡ ʢʦʨʝʣʶʻʪʴʩʷ ʟ ʩʧʝʢʪʨʦʤ ʝʣʝʢʪʨʦʥʥʦ-ʟʦʥʜʦʚʦʛʦ 

ʤʽʢʨʦʘʥʘʣʽʟʘʪʦʨʘ (ʈʠʩ.8). ʄʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʦʩʥʦʚʦʶ ʜʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʻ ʩʧʦʣʫʢʘ AlOH, ʘ ʙʣʘʢʠʪʥʝ ʟʘʙʘʨʚʣʝʥʥʷ  

ʦʙʫʤʦʚʣʝʥʝ ʧʨʠʩʫʪʥʽʩʪʶ ʚ ʩʢʣʘʜʽ Ti. ʅʘ ʩʧʝʢʪʨʘʭ ɯʏ (ʈʠʩ.9) ʭʘʨʘʢʪʝʨʥʽ ʤʽʥʽʤʫʤʠ ï 1100, 900, ʪʘ ʯʽʪʢʠʡ ʤʘʢʩʠʤʫʤ ʤʽʞ 

ʥʠʤʠ ï 1034,3. 

ʈʽʜʢʦ, ʘʣʝ ʥʘ ʨʠʥʢʫ ʟʦʩʪʨʽʯʘʻʪʴʩʷ ʩʠʥʪʝʪʠʯʥʠʡ ʘʫʨʽʭʘʣʴʮʠʪ (ʌʦʪʦ 4), ʷʢʠʡ ʽʥʦʜʽ ʧʨʦʜʘʶʪʴ ʷʢ ʩʠʥʪʝʪʠʯʥʫ 

ʙʽʨʶʟʫ. ɺʽʜ ʙʽʨʶʟʠ ʚʽʥ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʷʢ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʩʪʫʨʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ, ʪʘʢ ʽ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ (ʜʠʚʠʩʴ 

ʩʧʝʢʪʨʠ (ʈʠʩ.10-12).  

ʌʦʪʦ 4: ʉʠʥʪʝʪʠʯʥʠʡ ʘʫʨʽʭʘʣʴʮʠʪ 
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ʈʠʩ.10 ʉʧʝʢʪʨʠ ʩʠʥʪʝʪʠʯʥʦʛʦ ʘʫʨʽʭʘʣʴʮʠʪʫ (ʈʌɸ) 

 

 

ʈʠʩ. 11 ʉʧʝʢʪʨ ʩʠʥʪʝʪʠʯʥʦʛʦ ʘʫʨʽʭʘʣʴʮʠʪʫ 

(ʝʣʝʢʪʨʦʥʥʦ-ʟʦʥʜʦʚʠʡ ʤʽʢʨʦʘʥʘʣʽʟ) 

ʈʠʩ. 12 ʉʧʝʢʪʨ ʩʠʥʪʝʪʠʯʥʦʛʦ ʘʫʨʽʭʘʣʴʮʠʪʫ (ɯʏ 

ʩʧʝʢʪʨʦʩʢʦʧʽʷ) 

 

ʉʧʝʢʪʨʠ ʈʌɸ (ʈʠʩ.10) ʪʘ ʝʣʝʢʪʨʦʥʥʦ-ʟʦʥʜʦʚʦʛʦ ʤʽʢʨʦʘʥʘʣʽʟʫ (ʈʠʩ.11) ʜʝʤʦʥʩʪʨʫʶʪʴ ʩʫʮʽʣʴʥʦ Cu-Zn ʩʢʣʘʜ, 

ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʝʤʧʽʨʠʯʥʽʡ ʬʦʨʤʫʣʽ ʘʫʨʽʭʘʣʴʮʠʪʫ (Zn,Cu)5(CO3)2(OH)6. ʅʘ ɯʏ ʩʧʝʢʪʨʽ (ʈʠʩ.12) ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʤʽʥʽʤʫʤ 

1600, ʪʘ ʜʝʢʽʣʴʢʘ ʤʘʢʩʠʤʫʤʽʚ: 1506,1; 1406,9; 1380,5; 841,1. 

ɻʦʚʣʽʪ, Cʘ2B5SiO9(OH)5 ʷʢʠʡ ʫ ʙʘʛʘʪʴʦʭ ʣʽʪʝʨʘʪʫʨʥʠʭ ʪʘ ɯʥʪʝʨʥʝʪ ʜʞʝʨʝʣʘʭ ʥʘʟʠʚʘʶʪʴ ʛʦʣʦʚʥʦʶ ʽʤʽʪʘʮʽʻʶ 

ʙʽʨʶʟʠ, ʥʘ ʋʢʨʘʾʥʩʴʢʦʤʫ ʨʠʥʢʫ ʥʝ ʟʫʩʪʨʽʯʘʻʪʴʩʷ. ʎʝʡ ʤʽʥʝʨʘʣ ʙʽʣʴʰ ʧʨʠʪʘʤʘʥʥʠʡ ʨʠʥʢʘʤ ʉʐɸ, ʨʽʜʰʝ ʂʘʥʘʜʠ, ʜʝ 

ʟʥʘʭʦʜʷʪʴʩʷ ʡʦʛʦ ʦʩʥʦʚʥʽ ʨʦʜʦʚʠʱʘ. ɹʽʣʴʰʽʩʪʴ ʤʽʥʝʨʘʣʽʚ, ʷʢʽ ʧʨʦʜʘʶʪʴʩʷ ʥʘ ʥʘʰʦʤʫ ʨʠʥʢʫ ʧʽʜ ʪʦʨʛʽʚʝʣʴʥʦʶ ʥʘʟʚʦʶ 

çʛʦʚʣʽʪè ʟʘ ʬʽʟʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʪʘ ïʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ ʚʽʜʧʦʚʽʜʘʻ ʤʘʛʥʝʟʠʪʫ.  

ɻʦʚʣʽʪ ʟʘ ʪʝʢʩʪʫʨʥʦ-ʩʪʨʫʢʪʫʨʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʩʭʦʞʠʡ ʥʘ ʙʽʨʶʟʫ, ʘʣʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʟʘ ʢʦʣʴʦʨʦʤ ʪʘ 

ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ (ʈʠʩ. 13-14).  

 

 

ʈʠʩ. 13 ʉʧʝʢʪʨʠ ʛʦʚʣʽʪʘ (ʈʌɸ) 
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ʈʠʩ.14 ʉʧʝʢʪʨ ʛʦʚʣʽʪʘ (ʝʣʝʢʪʨʦʥʥʦ-ʟʦʥʜʦʚʠʡ 

ʤʽʢʨʦʘʥʘʣʽʟ) 

 

 

 ʉʧʝʢʪʨʠ ʈʌɸ (ʈʠʩ.13) ʪʘ ʝʣʝʢʪʨʦʥʥʦ-ʟʦʥʜʦʚʦʛʦ ʤʽʢʨʦʘʥʘʣʽʟʘ (ʈʠʩ. 14) ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʫʪʦ ʢʘʣʴʮʽʻʚʦʤʫ ʩʢʣʘʜʫ. 

ʏʘʩʪʦ ʥʘ ʫʢʨʘʾʥʩʴʢʦʤʫ ʨʠʥʢʫ ʧʽʜ ʪʦʨʛʽʚʝʣʴʥʦʶ ʥʘʟʚʦʶ çʙʽʨʶʟʘè ʘʙʦ çʛʦʚʣʽʪè ʧʨʦʜʘʶʪʴ ʧʨʠʨʦʜʥʠʡ, ʰʪʫʯʥʦ 

ʟʘʙʘʨʚʣʝʥʠʡ ʤʘʛʥʝʟʠʪ, ʷʢʠʡ ʟʘ ʩʚʦʾʤʠ ʬʽʟʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʽ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʙʽʨʶʟʠ 

ʪʘ ʛʦʚʣʽʪʫ (ʪʘʙ.ˉ1, ˉ2)  

ʊʘʙʣʠʮʷ 1. ʌʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʙʽʨʶʟʠ ʪʘ ʾʾ ʦʩʥʦʚʥʠʭ ʽʤʽʪʘʮʽʾ, ʱʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʥʘ ʨʠʥʢʫ ʋʢʨʘʾʥʠ   

ˉ ʅʘʟʚʘ ʦʙôʻʢʪʫ ɻʫʩʪʠʥʘ 

ʇʦʢʘʟʥʠʢ 

ʟʘʣʦʤʣʝʥʥʷ 

(ʤʝʪʦʜ ʢʨʘʧʣʽ) 

ʈʝʘʢʮʽʷ 

ʢʠʧʽʥʥʷ ʟ 

ʢʠʩʣʦʪʦʶ 

(HNO3) 

ɹʣʠʩʢ ʊʝʢʩʪʫʨʥʠʡ ʤʘʣʶʥʦʢ 

1 ɹʽʨʶʟʘ ʧʨʠʨʦʜʥʘ 2,4-2,7 1,60-1,61 ʚʽʜʩʫʪʥʷ 
ʧʦʨʮʝʣʷʥʦʚ

ʠʡ 

ʦʜʥʦʨʽʜʥʠʡ, ʩ̔ ʪʯʘʩʪʠʡ, 

ʚʢʨʘʧʣʝʥʠʡ 

2 

ʂʦʤʧʦʟʠʮʽʡʥʠʡ 

ʤʘʪʝʨʽʘʣ ʥʘ ʦʩʥʦʚʽ 

ʢʘʨʙʦʥʘʪʽʚ 

2,65 
ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʩʢʣʘʜʫ 
ʩʣʘʙʢʘ ʪʴʤʷʥʠʡ ʦʜʥʦʨʽʜʥʠʡ, ʩ̔ ʪʯʘʩʪʠʡ 

3 

ʉʠʥʪʝʪʠʯʥʽ 

ʢʦʤʧʦʟʠʮʽʡʥʠʡ 

ʤʘʪʝʨʽʘʣ 

2,09 
ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʩʢʣʘʜʫ 
ʚʽʜʩʫʪʥʷ ʪʴʤʷʥʠʡ ʩ̔ ʪʯʘʩʪʠʡ 

4 
ʉʠʥʪʝʪʠʯʥʠʡ 

ʘʫʨʽʭʘʣʴʮʠʪ 
3,51 

ʥʝ 

ʚʠʤʽʨʶʚʘʚʩʷ 
ʩʣʘʙʢʘ ʪʴʤʷʥʠʡ ʦʜʥʦʨʽʜʥʠʡ 

5 ɻʦʚʣʽʪ 2,49 1,59 ʚʽʜʩʫʪʥʷ ʪʴʤʷʥʠʡ ʦʜʥʦʨʽʜʥʠʡ, ʩ̔ ʪʯʘʩʪʠʡ 

6 ʄʘʛʥʝʟʠʪ 2,7-3,0 1,49-1,70 ʩʣʘʙʢʘ ʪʴʤʷʥʠʡ ʦʜʥʦʨʽʜʥʠʡ, ʩ̔ ʪʯʘʩʪʠʡ 

 

ʊʘʙʣʠʮʷ 2. ʍʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʙʽʨʶʟʠ ʪʘ ʾʾ ʦʩʥʦʚʥʠʭ ʽʤʽʪʘʮʽʾ, ʱʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ  ʥʘ ʨʠʥʢʫ ʋʢʨʘʾʥʠ   

ˉ ʅʘʟʚʘ ʦʙôʻʢʪʫ ʈʌɸ ɯʏ-ʩʧʝʢʪʨʦʩʢʦʧʽʷ 
ɽʣʝʢʪʨʦʥʥʦ-ʟʦʥʜʦʚʠʡ 

ʤʽʢʨʦʘʥʘʣʽʟ 

1 
ɹʽʨʶʟʘ ʧʨʠʨʦʜʥʘ Cu, P, Fe ʟ ʧʨʠʩʫʪʥʽʩʪʶ 

Al, Zn ʪʘ ʉʘ 
1126,9 Al , P, Cu, Fe, Zn, 

2 
ʂʦʤʧʦʟʠʮʽʡʥʠʡ ʤʘʪʝʨʽʘʣ ʥʘ 

ʦʩʥʦʚʽ ʢʘʨʙʦʥʘʪʽʚ 
Mg, Ca ʟ ʜʦʤʽʰʢʦʶ Cu 

ʪʘ Fe  
1573,3 Mg, Ca 

3 
ʉʠʥʪʝʪʠʯʥʽ ʢʦʤʧʦʟʠʮʽʡʥʠʡ 

ʤʘʪʝʨʽʘʣ 
Al  1034,3 Al  

4 ʉʠʥʪʝʪʠʯʥʠʡ ʘʫʨʽʭʘʣʴʮʠʪ Zn, Cu 

1506,1; 

1406,9; 1380,5; 

841,1. 

Zn, Cu 

5 ɻʦʚʣʽʪ Ca 
ʥʝ 

ʚʠʤʽʨʶʚʘʣʦʩʴ 
Ca, Si 

6 ʄʘʛʥʝʟʠʪ ʄg, Ca 
ʥʝ 

ʚʠʤʽʨʶʚʘʣʦʩʴ 
ʥʝ ʚʠʤʽʨʶʚʘʣʦʩʴ 

 ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘ ʦʪʨʠʤʘʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʦʞʝʤʦ ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʽ ʚʠʩʥʦʚʢʠ: 

ʋ ʧʨʠʨʦʜʥʦʾ ʙʽʨʶʟʠ, ʧʨʠ ʚʠʤʽʨʽ ʧʦʢʘʟʥʠʢʘ ʟʘʣʦʤʣʝʥʥʷ ʤʝʪʦʜʦʤ ʢʨʘʧʣʽ, ʧʦʢʘʟʥʠʢ ʟʘʣʦʤʣʝʥʥʷ ʯʽʪʢʦ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʚ 

ʜʽʘʧʘʟʦʥʽ 1,60-1,61. ʇʨʠ ʜʦʩʣʽʜʞʝʥʽ ʥʘ ʈʌɸ  ʚʠʜʽʣʷʶʪʴʩʷ ʧʽʢʠ Cu, Fe ʪʘ ʈ - ʮʽ ʢʨʠʪʝʨʽʾ ʻ ʛʦʣʦʚʥʠʤʠ ʜʣʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 

ʧʨʠʨʦʜʥʦʾ ʙʽʨʶʟʠ ʤʝʪʦʜʦʤ ʈʌɸ.   

 ʂʦʤʧʦʟʠʮʽʡʥʽ ʤʘʪʝʨʽʘʣʠ ʥʘ ʦʩʥʦʚʽ ʢʘʨʙʦʥʘʪʽʚ ʥʝ ʤʘʶʪʴ ʧʽʢʽʚ, ʷʢʽ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʧʨʠʨʦʜʥʦʾ ʙʽʨʶʟʠ, 

ʥʘʪʦʤʽʩʪʴ ʚʠʜʽʣʷʻʪʴʩʷ ʯʽʪʢʠʡ ʧʽʢ ʤʘʛʥʽʶ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʚ ʷʢʦʩʪʽ ʦʩʥʦʚʠ ʜʣʷ ʽʤʽʪʘʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʤʘʛʥʝʟʠʪ (MgCO3). ɺ ʪʦʡ ʞʝ ʯʘʩ ʛʫʩʪʠʥʘ ʪʘʢʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚʽʜʧʦʚʽʜʘʻ ʛʫʩʪʠʥʽ ʧʨʠʨʦʜʥʦʾ ʙʽʨʶʟʠ, ʘʣʝ ʧʦʢʘʟʥʠʢ 

ʟʘʣʦʤʣʝʥʥʷ ʜʫʞʝ ʚʠʩʦʢʠʡ (ʟʘ ʤʝʞʝʶ ʚʠʷʚʣʝʥʥʷ ʨʝʬʨʘʢʪʦʤʝʪʨʘ).  



 19 

 ʄʘʨʢʝʨʦʤ ʜʣʷ ʩʠʥʪʝʪʠʯʥʦʛʦ ʢʦʤʧʦʟʠʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʙʫʜʝ ʜʦʤʽʥʫʶʯʠʡ ʧʽʢ ʘʣʶʤʽʥʽʶ. ʈʽʟʢʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ 

ʟʘ ʛʫʩʪʠʥʦʶ ( 2 ʛ/ʩʤ
3 
), ʥʝʤʦʞʣʠʚʽʩʪʶ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʟʘʣʦʤʣʝʥʥʷ ʪʘ ʭʘʨʘʢʪʝʨʥʘ ʟʝʨʥʠʩʪʘ ʚʥʫʪʨʽʰʥʷ ʙʫʜʦʚʘ.  

 ʉʠʥʪʝʪʠʯʥʽ ʽʤʽʪʘʮʽʾ ʤʘʶʪʴ ʩʫʪʪʻʚʦ ʤʽʜʥʦ-ʮʠʥʢʦʚʠʡ ʩʢʣʘʜ, ʘ ʪʘʢʦʞ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʛʫʩʪʠʥʦʶ ( 3 ʛ/ʩʤ
3
), ʷʢʘ 

ʚʽʜʧʦʚʽʜʘʻ ʤʘʢʩʠʤʫʤʫ ʟ ʜʘʥʦʾ ʚʠʙʽʨʢʠ.  

 ɻʦʚʣʽʪ ʜʽʘʛʥʦʩʪʫʻʪʴʩʷ ʟʘ ʧʽʢʘʤʠ ʢʘʣʴʮʽʶ ʽ ʢʨʝʤʥʽʶ. ʗʢʽ ʥʝ ʤʘʶʪʴ ʟʫʩʪʨʽʯʘʪʠʩʷ ʫ ʧʨʠʨʦʜʥʽʡ ʙʽʨʶʟʽ, ʘʣʝ 

ʥʘʙʣʠʞʘʶʪʴʩʷ ʜʦ ʥʝʾ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʛʫʩʪʠʥʠ. 
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çʈɸʁɼʋɾʅʀʁ ʂɺɸʈʎè ɯ ʇʆɼɯɹʅɯ ɼʆ ʅʔʆɻʆ ʂɸʄɽʅɯ ɿ ʐʊʋʏʅʀʄ  ʇʆɺɽʈʍʅɽɺʀʄ 

ɿɸɹɸʈɺʃɽʅʅʗʄ 

çʈɸɼʋɾʅʓʁ ʂɺɸʈʎè ʀ ʇʆɼʆɹʅʓɽ ɽʄʋ ʂɸʄʅʀ ʉ ʀʉʂʋʉʉʊɺɽʅʅʆʁ ʇʆɺɽʈʍʅʆʉʊʅʆʁ 

ʆʂʈɸʉʂʆʁ 

çRAINBOW QUARTZ è AND SIMILAR GEMSTONES WITH ARTIFICIAL S URFACE COLORING  
ʂʫʮʝʚʦʣ ʄ.ʃ. 

 

ʈʦʟʛʣʷʥʫʪʦ ʨʽʟʥʦʚʠʜʠ ʢʦʣʝʢʮʽʡʥʦʛʦ ʢʚʘʨʮʫ ʟʽ ʩʪʽʡʢʠʤ ʰʪʫʯʥʠʤ ʧʦʢʨʠʪʪʷʤ, ʱʦ ʥʘʜʘʻ ʧʝʚʥʦʛʦ ʢʦʣʴʦʨʫ. 

ɼʘʻʪʴʩʷ ʢʦʨʦʪʢʠʡ ʦʧʠʩ ʤʝʪʦʜʽʚ ʥʘʥʝʩʝʥʥʷ ʪʘʢʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʶʚʝʣʽʨʥʽ ʢʘʤʝʥʽ (ʪʦʧʘʟ ʪʘ ʽʥʰʽ). ʅʘʚʦʜʠʪʴʩʷ 

ʧʨʠʢʣʘʜ ʽʤʽʪʘʮʽʾ ñʤʽʩʪʠʯʥʦʛʦ ʪʦʧʘʟʫò. 

ʈʘʩʩʤʦʪʨʝʥʳ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʢʦʣʣʝʢʮʠʦʥʥʦʛʦ ʢʚʘʨʮʘ ʩʦ ʩʪʦʡʢʠʤ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʧʦʢʨʳʪʠʝʤ, ʧʨʠʜʘʶʱʠʤ 

ʦʧʨʝʜʝʣʸʥʥʳʡ ʮʚʝʪ. ɼʘʸʪʩʷ ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʤʝʪʦʜʦʚ ʥʘʥʝʩʝʥʠʷ ʪʘʢʦʛʦ ʧʦʢʨʳʪʠʷ ʥʘ ʶʚʝʣʠʨʥʳʝ ʢʘʤʥʠ (ʪʦʧʘʟ ʠ 

ʜʨʫʛʠʝ). ʇʨʠʚʦʜʠʪʩʷ ʧʨʠʤʝʨ ʠʤʠʪʘʮʠʠ çʤʠʩʪʠʯʝʩʢʦʛʦ ʪʦʧʘʟʘè. 

Collection quartz varieties with resistant artificial coating imparting a certain color are reviewed. A brief description 

of methods used to apply such coatings to gemstones (topaz and others) is provided. An example of an imitation of a ñmystic 

topazò is given. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʨʘʡʜʫʞʥʠʡ ʢʚʘʨʮ, ʤʽʩʪʠʢ ʪʦʧʘʟ, ʧʦʚʝʨʭʥʝʚʝ ʟʘʙʘʨʚʣʝʥʥʷ, ʽʤʽʪʘʮʽʷ. ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: 

ʨʘʜʫʞʥʳʡ ʢʚʘʨʮ, ʤʠʩʪʠʢ ʪʦʧʘʟ, ʧʦʚʝʨʭʥʦʩʪʥʦʝ ʦʢʨʘʰʠʚʘʥʠʝ, ʠʤʠʪʘʮʠʷ. Key words: rainbow quartz, mystic topaz, 

surface coloring, imitation. 

 

ɺ̔ ʜʦʤʦ, ʱʦ ʟ ʤʝʪʦʶ ʧʦʢʨʘʱʝʥʥʷ ʟʘʙʘʨʚʣʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʶʚʝʣʽʨʥʠʭ ʽ ʥʘʧʽʚʢʦʰʪʦʚʥʠʭ ʢʘʤʝʥʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʨʽʟʥʽ ʚʠʜʠ ʦʙʨʦʙʢʠ: ʥʘʛʨʽʚʘʥʥʷ, ʨʘʜʽʦʘʢʪʠʚʥʝ ʦʧʨʦʤʽʥʝʥʥʷ, ʧʨʦʩʦʯʫʚʘʥʥʷ ʭʽʤʽʯʥʠʤʠ ʙʘʨʚʥʠʢʘʤʠ. ɼʦʚʦʣʽ ʧʦʰʠʨʝʥʠʤ 

ʤʝʪʦʜʦʤ ʦʙʣʘʛʦʨʦʜʞʫʚʘʥʥʷ ʻ ʥʘʥʝʩʝʥʥʷ ʥʘ ʧʦʚʝʨʭʥʶ ʢʘʤʝʥʽʚ ʪʦʥʢʦʛʦ ʰʘʨʫ ʧʦʢʨʠʪʪʷ, ʱʦ ʥʘʜʘʻ ʧʝʚʥʦʛʦ ʢʦʣʴʦʨʫ. 

ʆʜʥʠʤ ʟ ʤʽʥʝʨʘʣʽʚ, ʱʦ ʟʤʽʥʶʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʘʢʦʛʦ ʤʝʪʦʜʫ, ʻ ʢʚʘʨʮ. 

ʇʦʥʘʜ ʜʝʩʷʪʴ ʨʦʢʽʚ ʪʦʤʫ ʥʘ ʤʽʞʥʘʨʦʜʥʦʤʫ ʨʠʥʢʫ ʟôʷʚʠʣʠʩʷ ʧʨʠʨʦʜʥʽ ʢʨʠʩʪʘʣʠ ʢʚʘʨʮʫ ʽ ʾʭ ʟʨʦʱʝʥʥʷ ʟ 

ʥʝʚʣʘʩʪʠʚʠʤ ʜʣʷ ʮʴʦʛʦ ʤʽʥʝʨʘʣʫ ʟʘʙʘʨʚʣʝʥʥʷʤ: ʙʣʘʢʠʪʥʠʤ, ʨʘʡʜʫʞʥʠʤ, ʧʦʤʘʨʘʥʯʝʚʠʤ (ʤʘʣʶʥʦʢ 1). ʎʝʡ ʪʦʚʘʨ 

ʦʪʨʠʤʘʚ ʧʨʠʚʘʙʣʠʚʽ ʪʦʨʛʦʚʽ ʥʘʟʚʠ: çaqua auraè (ʚʦʜʥʘ ʘʫʨʘ), çangel auraè (ʘʥʛʝʣʴʩʴʢʘ ʘʫʨʘ), çrainbow quartzè 

(ʨʘʡʜʫʞʥʠʡ ʢʚʘʨʮ), çflame auraè (ʧʦʣʫʤôʷʥʘ ʘʫʨʘ), çopal auraè (ʦʧʘʣʦʚʘ ʘʫʨʘ), çtitanium quartzè (ʪʠʪʘʥʽʻʚʠʡ ʢʚʘʨʮ). 

ʗʩʢʨʘʚʽ ʢʨʠʩʪʘʣʠ ʢʚʘʨʮʫ ʻ ʜʦʩʠʪʴ ʧʦʧʫʣʷʨʥʠʤʠ ʫ ʷʢʦʩʪʽ ʢʦʣʝʢʮʽʡʥʠʭ ʟʨʘʟʢʽʚ, ʾʭ ʧʨʦʜʘʶʪʴ ʫ ʽʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘʭ ʽ 

ʨʝʢʣʘʤʫʶʪʴ ʷʢ ʪʘʢʽ, ʱʦ ʤʘʶʪʴ ʤʝʪʘʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʅʘʧʨʠʢʣʘʜ, ʢʚʘʨʮ ʟ ʨʽʟʥʦʢʦʣʴʦʨʦʚʠʤ ʟʘʙʘʨʚʣʝʥʥʷʤ ʥʘʟʠʚʘʶʪʴ 

çʢʘʤʝʥʝʤ ʘʩʪʨʘʣʴʥʠʭ ʧʦʜʦʨʦʞʝʡè (Stone of Astral Journeys). ʋ ʧʨʦʜʘʞʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʦʢʨʝʤʽ ʢʨʠʩʪʘʣʠ, ʜʨʫʟʠ, ʘ ʪʘʢʦʞ 

ʶʚʝʣʽʨʥʽ ʚʠʨʦʙʠ ʫ ʚʠʛʣʷʜʽ ʢʘʙʦʰʦʥʽʚ, ʥʘʤʠʩʪ ʟ ʢʨʠʩʪʘʣʽʚ, ʢʫʣʦʥʽʚ ʟ ʜʨʽʙʥʦʢʨʠʩʪʘʣʽʯʥʠʭ ʜʨʫʟ. ʎʽʥʠ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʨʦʟʤʽʨʫ ʽ ʷʢʦʩʪʽ ʟʨʘʟʢʽʚ, ʥʘʧʨʠʢʣʘʜ, ʥʝʚʝʣʠʯʢʽ ʜʨʫʟʠ ʨʦʟʤʽʨʦʤ 3ʭ4ʭ5 ʩʤ ʢʦʰʪʫʶʪʴ ʧʨʠʙʣʠʟʥʦ ʚʽʜ 20 ʜʦ 60 ʜʦʣʘʨʽʚ. 
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ʄʘʣʶʥʦʢ 1. ʂʚʘʨʮ ñʘʢʚʘ ʘʫʨʘò ʟ ʨʘʡʜʫʞʥʠʤ ʟʘʙʘʨʚʣʝʥʥʷʤ ʜʝʷʢʠʭ ʛʨʘʥʝʡ 

ʄʘʣʶʥʦʢ 2. ʂʘʙʣʫʯʢʘ ʟ ʽʤʽʪʘʮʽʻʶ ñʤʽʩʪʠʯʥʦʛʦ ʪʦʧʘʟʫò 

 

ʋʩʽ ʥʘʟʚʘʥʽ ʚʠʱʝ ʨʽʟʥʦʚʠʜʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʰʣʷʭʦʤ ʥʘʥʝʩʝʥʥʷ ʪʦʥʢʦʛʦ ʰʘʨʫ ʩʪʽʡʢʦʛʦ ʰʪʫʯʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ 

ʢʨʠʩʪʘʣʠ ʧʨʠʨʦʜʥʦʛʦ ʢʚʘʨʮʫ. ɼʝʪʘʣʽ ʢʦʞʥʦʛʦ ʤʝʪʦʜʫ ʦʙʨʦʙʢʠ ʬʽʨʤʠ ʪʨʠʤʘʶʪʴ ʫ ʩʝʢʨʝʪʽ, ʘʣʝ ʚʽʜʦʤʽ ʟʘʛʘʣʴʥʽ 

ʧʨʠʥʮʠʧʠ. ʅʘʧʨʠʢʣʘʜ, ʦʧʠʩ ʢʨʠʩʪʘʣʽʚ çaqua auraè ʥʘʚʦʜʠʪʴʩʷ ʫ ʜʦʚʽʜʥʠʢʫ ʟ ʛʝʦʣʦʛʽʾ çThe Illustrated Dictionary of 

Geologyè (ɯʣʶʩʪʨʦʚʘʥʠʡ ʩʣʦʚʥʠʢ ʟ ʛʝʦʣʦʛʽʾ) 2005 ʨʦʢʫ [1], ʜʝ ʟʘʟʥʘʯʝʥʦ, ʱʦ ʧʝʨʝʣʠʚʯʘʩʪʠʡ ʙʣʘʢʠʪʥʠʡ ʢʦʣʽʨ ʢʘʤʝʥʽʚ 

ʦʪʨʠʤʫʶʪʴ ʟʘʚʜʷʢʠ ʥʘʧʠʣʝʥʥʶ ʥʘ ʾʭ ʧʦʚʝʨʭʥʶ ʟʦʣʦʪʦʚʤʽʩʥʦʾ ʨʝʯʦʚʠʥʠ. ʇʨʦʮʝʩ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʚʠʩʦʢʦʾ ʪʝʤʧʝʨʘʪʫʨʠ, 

ʫ ʚʘʢʫʫʤʽ, ʦʜʝʨʞʘʥʝ ʪʘʢʠʤ ʯʠʥʦʤ ʧʦʢʨʠʪʪʷ ʻ ʩʪʽʡʢʠʤ ʽ ʥʝ ʟʥʽʤʘʻʪʴʩʷ. ʈʘʡʜʫʞʥʽ ʢʦʣʴʦʨʠ çʪʠʪʘʥʽʻʚʦʛʦ ʢʚʘʨʮʫè 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʟʘʚʜʷʢʠ ʫʪʚʦʨʝʥʥʶ ʥʘ ʧʦʚʝʨʭʥʽ ʤʽʥʝʨʘʣʫ ʪʦʥʢʦʾ ʧʣʽʚʢʠ ʦʢʩʠʜʫ ʪʠʪʘʥʫ, ʫ ʨʝʟʫʣʴʪʘʪʽ ʭʽʤʽʯʥʦʾ ʨʝʘʢʮʽʾ ʫ 

ʧʦʚʽʪʨʷʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ [2]. ʋʩʽ ʢʨʠʩʪʘʣʠ, ʦʙʣʘʛʦʨʦʜʞʝʥʽ ʦʧʠʩʘʥʠʤʠ ʤʝʪʦʜʘʤʠ, ʤʘʶʪʴ ʩʣʘʙʢʠʡ ʤʝʪʘʣʝʚʠʡ ʙʣʠʩʢ ʽ 

ʧʨʦʷʚʣʷʶʪʴ ʜʠʭʨʦʾʟʤ ʢʦʣʴʦʨʫ, ʟʤʽʥʶʶʯʠ ʡʦʛʦ ʧʨʠ ʩʧʦʩʪʝʨʝʞʝʥʥʽ ʧʽʜ ʨʽʟʥʠʤʠ ʢʫʪʘʤʠ. ɼʣʷ ʦʙʨʦʙʢʠ ʟʚʠʯʘʡʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʙʝʟʙʘʨʚʥʽ, ʧʨʦʟʦʨʽ ʢʨʠʩʪʘʣʠ. ʋ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʙʘʞʘʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʤʦʞʥʘ ʩʪʚʦʨʠʪʠ ʨʽʟʥʫ ʥʘʩʠʯʝʥʽʩʪʴ 

ʦʩʥʦʚʥʦʛʦ ʢʦʣʴʦʨʫ: ʚʽʜ ʜʦʚʦʣʽ ʽʥʪʝʥʩʠʚʥʦʛʦ ʙʣʘʢʠʪʥʦʛʦ ʫ çaqua auraè ʜʦ ʩʣʘʙʢʦ ʧʦʤʽʪʥʦʛʦ ʫ çangel auraè ʽ çopal auraè. 

ɽʬʝʢʪ ʨʘʡʜʫʞʥʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ ʟʛʘʜʘʥʠʭ ʚʠʱʝ ʢʘʤʝʥʽʚ ʚʠʢʣʠʢʘʥʠʡ ʬʽʟʠʯʥʠʤ ʷʚʠʱʝʤ ʽʥʪʝʨʬʝʨʝʥʮʽʾ ʩʚʽʪʣʦʚʠʭ 

ʧʨʦʤʝʥʽʚ ʫ ʧʣʽʚʮʽ, ʱʦ ʧʦʢʨʠʚʘʻ ʾʭ ʧʦʚʝʨʭʥʶ. ʇʦʜʽʙʥʽ ʢʦʣʴʦʨʠ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʥʘ ʢʨʠʩʪʘʣʘʭ ʧʨʠʨʦʜʥʠʭ ʩʫʣʴʬʽʜʽʚ, 

ʥʘʡʯʘʩʪʽʰʝ ð ʭʘʣʴʢʦʧʽʨʠʪʫ, ʧʽʨʠʪʫ, ʘ ʪʘʢʦʞ ʥʘ ʧʦʚʝʨʭʥʽ ʤʝʪʘʣʽʚ. ʅʘʟʚʘʥʽ ʤʽʥʝʨʘʣʠ ʽ ʤʝʪʘʣʠ ʧʨʠʨʦʜʥʠʤ ʰʣʷʭʦʤ 

ʧʦʢʨʠʚʘʶʪʴʩʷ ʪʦʥʢʠʤ ʰʘʨʦʤ ʦʢʩʠʜʥʠʭ ʩʧʦʣʫʢ ʚʥʘʩʣʽʜʦʢ ʩʚʦʛʦ ʦʢʠʩʥʝʥʥʷ ʫ ʧʦʚʽʪʨʽ. 

ʂʨʽʤ ʢʚʘʨʮʫ, ʧʦʚʝʨʭʥʝʚʦʤʫ ʥʘʧʠʣʝʥʥʶ ʦʢʩʠʜʽʚ ʤʝʪʘʣʽʚ ʧʽʜʜʘʶʪʴ ʜʝʷʢʽ ʽʥʰʽ ʤʽʥʝʨʘʣʠ, ʪʘʢʽ ʷʢ ʪʦʧʘʟ, ʙʝʨʠʣ, 

ʜʘʥʙʫʨʠʪ. ɹʝʟʙʘʨʚʥʽ ʽ ʧʨʦʟʦʨʽ ʢʘʤʝʥʽ ʩʧʦʯʘʪʢʫ ʛʨʘʥʫʶʪʴ, ʘ ʚʞʝ ʧʦʪʽʤ  ʦʙʣʘʛʦʨʦʜʞʫʶʪʴ. ʇʦʧʫʣʷʨʥʠʤ ʻ ʪʦʧʘʟ ʟ 

ʨʽʟʥʦʢʦʣʴʦʨʦʚʠʤ ʟʘʙʘʨʚʣʝʥʥʷʤ ʧʽʜ ʥʘʟʚʦʶ ñmystic topazò (ʤʽʩʪʠʯʥʠʡ ʪʦʧʘʟ). ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʝʚʥʠʭ ʧʣʽʚʦʢ ʮʴʦʤʫ 

ʤʽʥʝʨʘʣʫ ʪʘʢʦʞ ʥʘʜʘʶʪʴ ʨʦʞʝʚʠʡ, ʞʦʚʪʠʡ ʪʘ ʧʦʤʘʨʘʥʯʝʚʠʡ ʢʦʣʽʨ. ɺ ʦʧʠʩʽ ʧʘʪʝʥʪʫ ʥʘ ʚʠʥʘʭʽʜ ñCoatings for gemstones 

and other decorative objectsò (ʇʦʢʨʠʪʪʷ ʜʣʷ ʢʦʰʪʦʚʥʠʭ ʢʘʤʝʥʽʚ ʪʘ ʽʥʰʠʭ ʜʝʢʦʨʘʪʠʚʥʠʭ ʦʙôʻʢʪʽʚ), ʷʢʠʡ ʙʫʣʦ 

ʦʧʫʙʣʽʢʦʚʘʥʦ ʫ 2006 ʨʦʮʽ, ʥʘʚʦʜʠʪʴʩʷ ʧʨʠʢʣʘʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʜʣʷ ʥʘʥʝʩʝʥʥʷ ʧʣʽʚʢʠ ʟ ʦʢʩʠʜʽʚ ʥʘ ʦʛʨʘʥʝʥʠʡ 

ʙʽʣʠʡ ʪʦʧʘʟ [2]. ʋ ʩʧʝʮʽʘʣʴʥʽʡ ʢʘʤʝʨʽ, ʫ ʧʨʠʩʫʪʥʦʩʪʽ ʢʠʩʥʶ ʽ ʘʨʛʦʥʫ, ʥʘ ʢʘʤʽʥʴ ʨʦʟʧʠʣʶʶʪʴ ʩʧʦʣʫʢʠ ʪʠʪʘʥʫ ʽ ʚʘʥʘʜʽʶ, 

ʫʥʘʩʣʽʜʦʢ ʯʦʛʦ ʥʘ ʧʦʚʝʨʭʥʽ ʪʦʧʘʟʫ ʫʪʚʦʨʶʻʪʴʩʷ ʧʨʦʟʦʨʘ ʩʚʽʪʣʦ-ʩʽʨʘ ʧʣʽʚʢʘ ʟ ʦʢʩʠʜʽʚ ʥʘʟʚʘʥʠʭ ʤʝʪʘʣʽʚ ʪʦʚʱʠʥʦʶ 

ʧʨʠʙʣʠʟʥʦ 0,3 ʤʢʤ. ʇʦʪʽʤ ʢʘʤʝʥʽ ʥʘʛʨʽʚʘʶʪʴ ʫ ʧʝʯʽ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ 450 Áʉ ʽ ʧʦʩʪʫʧʦʚʦ ʦʭʦʣʦʜʞʫʶʪʴ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʮʽʻʾ 

ʦʙʨʦʙʢʠ ʪʦʧʘʟʠ ʥʘʙʫʚʘʶʪʴ ʨʽʚʥʦʤʽʨʥʦʛʦ ʞʦʚʪʦʛʦ ʢʦʣʴʦʨʫ, ʙʝʟ ʜʠʭʨʦʾʟʤʫ ʪʘ ʤʝʪʘʣʝʚʦʛʦ ʙʣʠʩʢʫ. ʋ 2009 ʨʦʮʽ ʙʫʣʦ 

ʦʧʫʙʣʽʢʦʚʘʥʦ ʦʧʠʩ ʧʘʪʝʥʪʫ ʥʘ ʚʠʥʘʭʽʜ ʧʽʜ ʥʦʤʝʨʦʤ US 7526928 B1 ñMulti-color gemstones and gemstone coating 

deposition technologyò (ʈʽʟʥʦʢʦʣʴʦʨʦʚʽ ʢʦʰʪʦʚʥʽ ʢʘʤʝʥʽ ʽ ʪʝʭʥʦʣʦʛʽʷ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʥʘ ʢʦʰʪʦʚʥʽ ʢʘʤʝʥʽ), ʱʦ ʻ 

ʧʨʦʜʦʚʞʝʥʥʷʤ ʧʦʧʝʨʝʜʥʴʦ ʟʛʘʜʘʥʦʛʦ ʚʠʥʘʭʦʜʫ. ʅʘʚʦʜʠʪʴʩʷ ʧʨʠʢʣʘʜ ʥʘʥʝʩʝʥʥʷ ʪʦʥʢʦʾ ʧʣʽʚʢʠ (ʤʘʢʩʠʤʫʤ 5 ʤʢʤ) 

ʨʽʟʥʠʭ ʩʧʦʣʫʢ ʥʘ ʧʘʚʽʣʴʡʦʥ ʦʛʨʘʥʝʥʦʛʦ ʙʽʣʦʛʦ ʪʦʧʘʟʫ [3]. ʅʘ ʦʜʥʫ ʟ ʡʦʛʦ ʩʪʦʨʽʥ  ʥʘʧʠʣʶʶʪʴ ʦʢʩʠʜʠ ʚʘʥʘʜʽʶ, ʚʽʩʤʫʪʫ, 

ʪʠʪʘʥʫ, ʘ ʥʘ ʽʥʰʫ ð ʟʦʣʦʪʦ ʪʘ ʦʢʩʠʜʠ ʢʦʙʘʣʴʪʫ ʽ ʘʣʶʤʽʥʽʶ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʢʘʤʽʥʴ ʥʘʙʫʚʘʻ ʨʽʟʥʦʢʦʣʴʦʨʦʚʦʛʦ 

ʟʘʙʘʨʚʣʝʥʥʷ: ʟ ʦʜʥʦʛʦ ʙʦʢʫ ʞʦʚʪʦʛʦ, ʟ ʽʥʰʦʛʦ ð ʩʠʥʴʦʛʦ. ɿʤʽʥʠʚʰʠ ʭʽʤʽʯʥʽ ʩʧʦʣʫʢʠ ʽ ʪʦʚʱʠʥʫ ʧʣʽʚʢʠ, ʤʦʞʥʘ 

ʦʪʨʠʤʘʪʠ ʽʥʰʽ ʢʦʣʴʦʨʠ. ʋ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʦʢʩʠʜʥʫ ʧʣʽʚʢʫ ʥʘʥʦʩʷʪʴ ʥʝ ʪʽʣʴʢʠ ʥʘ ʧʘʚʽʣʴʡʦʥ, ʘ ʡ ʥʘ ʚʝʨʭʥʶ ʯʘʩʪʠʥʫ 

ʢʘʤʝʥʷ. 

ʅʘ ʫʢʨʘʾʥʩʴʢʦʤʫ ʨʠʥʢʫ ʪʝʞ ʥʘʷʚʥʽ ʶʚʝʣʽʨʥʽ ʚʠʨʦʙʠ ʟ ʢʘʤʝʥʷʤʠ, ʱʦ ʙʫʣʠ ʦʙʣʘʛʦʨʦʜʞʝʥʽ ʰʣʷʭʦʤ ʥʘʥʝʩʝʥʥʷ 

ʪʦʥʢʦʾ ʧʣʽʚʢʠ ʦʢʩʠʜʽʚ ʤʝʪʘʣʽʚ. ʅʘʧʨʠʢʣʘʜ, ʧʽʜ ʪʦʨʛʦʚʦʶ ʥʘʟʚʦʶ çʤʽʩʪʠʢ ʪʦʧʘʟè ʧʨʦʧʦʥʫʶʪʴʩʷ ʢʘʤʝʥʽ ʟ ʧʝʨʝʣʠʚʯʘʩʪʠʤ 

ʟʘʙʘʨʚʣʝʥʥʷʤ ʚʽʜ ʨʦʞʝʚʦ-ʬʽʦʣʝʪʦʚʦʛʦ ʜʦ ʟʝʣʝʥʦʛʦ, ʧʦʜʽʙʥʽ ʟʘ ʚʠʛʣʷʜʦʤ ʜʦ çʨʘʡʜʫʞʥʦʛʦ ʢʚʘʨʮʫè. ʇʨʦʙʣʝʤʘ ʧʦʣʷʛʘʻ ʫ 

ʪʦʤʫ, ʱʦ ʧʽʜ ʚʠʛʣʷʜʦʤ ʪʦʧʘʟʫ ʤʦʞʝ ʧʨʦʜʘʚʘʪʠʩʷ ʟʦʚʩʽʤ ʥʝ ʮʝʡ ʤʽʥʝʨʘʣ, ʘ ʢʚʘʨʮ ʘʙʦ ʥʘʚʽʪʴ ʩʢʣʦ. ʗʢʱʦ ʧʦʢʨʠʪʪʷ 

ʟʥʘʭʦʜʠʪʴʩʷ ʪʽʣʴʢʠ ʥʘ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʢʘʤʝʥʷ, ʜʣʷ ʡʦʛʦ ʜʽʘʛʥʦʩʪʠʢʠ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʛʝʤʦʣʦʛʽʯʥʠʡ ʨʝʬʨʘʢʪʦʤʝʪʨ. 

ʅʘ ʛʨʘʥʷʭ ʚʝʨʭʥʴʦʾ ʯʘʩʪʠʥʠ ʙʫʜʝ ʚʠʷʚʣʝʥʦ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʟʘʣʦʤʣʝʥʥʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʝʚʥʦʤʫ 

ʥʘʧʽʚʢʦʰʪʦʚʥʦʤʫ ʢʘʤʝʥʶ. ʅʝʱʦʜʘʚʥʦ ʫ ʛʝʤʦʣʦʛʽʯʥʽʡ ʣʘʙʦʨʘʪʦʨʽʾ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʛʽʨʥʠʯʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʙʫʣʦ ʚʠʚʯʝʥʦ 

ʢʘʤʽʥʴ ʟ ʢʘʙʣʫʯʢʠ, ʱʦ ʙʫʚ ʧʨʦʜʘʥʠʡ ʫ ʫʢʨʘʾʥʩʴʢʦʤʫ ʽʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʽ ʧʽʜ ʥʘʟʚʦʶ ñʤʽʩʪʠʢ ʪʦʧʘʟò (ʤʘʣʶʥʦʢ 2). 

ʅʘʤʠ ʚʠʷʚʣʝʥʦ, ʱʦ ʧʦʢʘʟʥʠʢ ʟʘʣʦʤʣʝʥʥʷ ʢʘʤʝʥʷ ʩʪʘʥʦʚʠʪʴ 1,520. ʎʝ ʟʥʘʯʝʥʥʷ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʘʥʽ ʪʦʧʘʟʫ (1,61-

1,64), ʘʥʽ ʢʚʘʨʮʫ (1,544-1,553). ɼʣʷ ʽʤʽʪʘʮʽʾ ʪʦʧʘʟʫ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʝ ʩʢʣʦ ʟ ʥʘʧʠʣʝʥʥʷʤ ʥʘ ʧʘʚʽʣʴʡʦʥʽ. ʋ ʚʠʧʘʜʢʫ, ʢʦʣʠ 

ʧʦʢʨʠʪʪʷ ʥʘʥʝʩʝʥʦ ʥʘ ʚʩʶ ʧʦʚʝʨʭʥʶ ʢʘʤʝʥʷ, ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʟʘʣʦʤʣʝʥʥʷ ʩʚʽʪʣʘ ʡʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʪʠ ʥʝʤʦʞʣʠʚʦ. ʇʣʽʚʢʘ 

ʦʢʩʠʜʫ ʤʝʪʘʣʫ ʤʘʻ ʜʫʞʝ ʚʠʩʦʢʠʡ ʧʦʢʘʟʥʠʢ ʟʘʣʦʤʣʝʥʥʷ ʽ ʚʽʜʧʦʚʽʜʥʘ ʡʦʤʫ ʪʽʥʴʦʚʘ ʤʝʞʘ ʟʥʘʭʦʜʠʪʴʩʷ ʧʦʟʘ ʜʽʘʧʘʟʦʥʦʤ 

ʰʢʘʣʠ ʛʝʤʦʣʦʛʽʯʥʦʛʦ ʨʝʬʨʘʢʪʦʤʝʪʨʘ. ʗʢʱʦ ʢʘʤʽʥʴ ʥʝ ʟʘʢʨʽʧʣʝʥʠʡ ʫ ʶʚʝʣʽʨʥʦʤʫ ʚʠʨʦʙʽ, ʡʦʛʦ ʤʦʞʥʘ ʜʽʘʛʥʦʩʪʫʚʘʪʠ ʟʘ 

ʟʥʘʯʝʥʥʷʤ ʛʫʩʪʠʥʠ (ʱʽʣʴʥʦʩʪʽ). 
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ʇɸʃɽʆɯʍʅʆʃʆɻɯʏʅɯ ɺɯɼɹʀʊʂʀ ʅɽʆɻɽʅʆɺʆɻʆ ʂʆʄʇʃɽʂʉʋ ʇɽʈɽɼʂɸʈʇɸʊʉʔʂʆɻʆ ʇʈʆɻʀʅʋ 

ʇɸʃɽʆʀʍʅʆʃʆɻʀʏɽʉʂʀɽ ʆʊʇɽʏɸʊʂʀ ʅɽʆɻɽʅʆɺʆɻʆ ʂʆʄʇʃɽʂʉɸ ʇʈɽɼʂɸʈʇɸʊʉʂʆɻʆ 

ʇʈʆɻʀɹɸ 

PALEOICHNOLOGIGAL TEXTURES OF THE NEOGENE COMPLEX OF THE PRECARPATHIAN FOREDEEP  

ʇʝʪʨʫʥʷʢ ʄ. ɼ., ʏʝʨʝʤʽʩʩʴʢʘ ʆ. ʄ., ʇʝʪʨʫʥʷʢ ɻ. ʄ., ʏʝʨʝʤʽʩʩʴʢʠʡ ʖ. ɺ. 

 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʴ ʦʪʨʠʤʘʥʦ ʘʢʪʫʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʫʤʦʚ ʥʘʢʦʧʠʯʝʥʥʷ ʚʽʜʢʣʘʜʽʚ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ, ʧʨʠʙʝʨʝʞʥʦ-ʤʦʨʩʴʢʠʭ ʪʘ ʨʫʩʣʦʚʠʭ ʬʘʮʽʡ ʚ ʥʝʦʛʝʥʦʚʦʤʫ ʢʦʤʧʣʝʢʩʽ ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ. 

ʊʨʘʩʦʚʘʥʽ, ʣʦʢʘʣʴʥʦ ʟʛʨʫʧʦʚʘʥʽ ʯʠ ʧʦʦʜʠʥʦʢʽ ʚʽʜʙʠʪʢʠ ʙʽʦʛʝʥʥʦʛʦ ʪʘ ʘʙʽʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʚ ʦʩʘʜʦʚʽʡ ʪʦʚʱʽ 

ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʜʦʙʨʦʪʽʚʩʴʢʦʾ ʪʘ ʩʪʝʙʥʠʮʴʢʦʾ ʩʚʽʪ ʘʢʚʽʪʘʥ-ʣʘʥʛʽʡʩʴʢʦʛʦ ʚʽʢʫ. ʅʘ ʦʩʥʦʚʽ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ʚʠʷʚʣʝʥʦ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʟʥʘʭʦʜʞʝʥʥʷ ʪʘ ʩʪʨʘʪʠʛʨʘʬʽʯʥʘ ʧʨʠʚôʷʟʢʘ ʚʽʜʙʠʪʢʽʚ ʪʘ ʧʨʦʚʝʜʝʥʦ ʨʝʢʦʥʩʪʨʫʢʮʽʶ 

ʧʘʣʝʦʦʢʝʘʥʦʛʨʘʬʽʯʥʠʭ ʫʤʦʚ ʦʩʘʜʢʦʥʘʛʨʦʤʘʜʞʝʥʥʷ ʚ ʘʢʚʽʪʘʥ-ʣʘʥʛʽʡʩʴʢʠʡ ʯʘʩ. ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ ʜʦʩʣʽʜʞʝʥʴ 

ʟʫʤʦʚʣʝʥʘ ʤʦʞʣʠʚʽʩʪʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʟ ʤʝʪʦʶ ʥʘʜʘʥʥʷ ʷʢʽʩʥʦʾ ʽ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʢʣʽʤʘʪʠʯʥʠʤ, 

ʧʘʣʝʦʛʝʦʛʨʘʬʽʯʥʠʤ ʪʘ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʤ ʦʩʦʙʣʠʚʦʩʪʷʤ ʨʦʟʚʠʪʢʫ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʚ ʥʝʦʛʝʥʦʚʠʡ ʯʘʩ.   

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʣʫʯʝʥʦ ʘʢʪʫʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʫʩʣʦʚʠʷʭ ʥʘʢʦʧʣʝʥʠʷ ʦʪʣʦʞʝʥʠʡ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ, ʧʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʠʭ ʠ ʨʫʩʣʦʚʳʭ ʬʘʮʠʡ ʚ ʥʝʦʛʝʥʦʚʦʤ ʢʦʤʧʣʝʢʩʝ ʇʨʝʜʢʘʨʧʘʪʩʢʦʛʦ ʧʨʦʛʠʙʘ. 

ʊʨʘʩʩʠʨʦʚʘʥʥʳʝ, ʣʦʢʘʣʴʥʦ ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʠʣʠ ʝʜʠʥʠʯʥʳʝ ʦʪʧʝʯʘʪʢʠ ʙʠʦʛʝʥʥʦʛʦ ʠ ʘʙʠʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ 

ʦʩʘʜʦʯʥʦʡ ʪʦʣʱʝ ʧʨʠʫʨʦʯʝʥʳ ʢ ʜʦʙʨʦʪʦʚʩʢʦʡ ʠ ʩʪʝʙʥʠʢʩʢʦʡ ʩʚʠʪʝ ʘʢʚʠʪʘʥ-ʣʘʥʛʠʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ. ʅʘ ʦʩʥʦʚʝ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʚʳʷʚʣʝʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʥʘʭʦʞʜʝʥʠʷ ʠ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʘʷ ʧʨʠʚʷʟʢʘ ʦʪʧʝʯʘʪʢʦʚ, ʘ 

ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʘ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʧʘʣʝʦʦʢʝʘʥʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʚ ʘʢʚʠʪʘʥ-ʣʘʥʛʠʡʩʢʦʝ ʚʨʝʤʷ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʫʩʣʦʚʣʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʮʝʣʴʶ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 

ʢʘʯʝʩʪʚʝʥʥʦʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ, ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʨʘʟʚʠʪʠʷ ʂʘʨʧʘʪʩʢʦʛʦ ʨʝʛʠʦʥʘ ʚ ʥʝʦʛʝʥʦʚʦʝ ʚʨʝʤʷ. 

As a result of research work obtained the relevant information of the conditions of sediment accumulation in 

continental, coastal-marine and fluvial facies in the Precarpathian foredeep Neogene complex. Traced, locally grouped or 

individual footprints of biogenic and abiogenic genesis in sediment complex are confined to Dobrotiv and Stebnik suite of 

Aquitanian-Langian age. Based on obtained results established the regularities of stratigraphic location and binding of 

footprints and conducted the reconstruction of paleooceanographic conditions of sedimentation in the Aquitanian-Langian 

time. The relevance of research is due to the possibility of using the results for providing a qualitative and quantitative 

assessment of climatic, paleogeographic and hydrodynamic features of the Carpathian region in Neogene time. 

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʠʡ ʧʨʦʛʠʥ, ʧʘʣʝʦʽʭʥʦʣʦʛʽʷ, ʥʝʦʛʝʥ, ʩʪʝʙʥʠʮʴʢʘ ʩʚʽʪʘ, ʜʦʙʨʦʪʽʚʩʴʢʘ ʩʚʽʪʘ, 

ʧʨʦʙʣʝʤʘʪʠʯʥʽ ʚʽʜʙʠʪʢʠ. ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʇʨʝʜʢʘʨʧʘʪʩʢʠʡ ʧʨʦʛʠʙ, ʧʘʣʝʦʠʭʥʦʣʦʛʠʷ, ʥʝʦʛʝʥ, ʩʪʝʙʥʠʢʩʢʘʷ ʩʚʠʪʘ, 

ʜʦʙʨʦʪʦʚʩʢʘʷ ʩʚʠʪʘ, ʧʨʦʙʣʝʤʘʪʠʯʝʩʢʠʝ ʦʪʧʝʯʘʪʢʠ. Keywords: Precarpathian foredeep, paleoichnology, Neogene, 

Stebnik suite, Dobrotiv suite, problematic footprints. 

 

ʋʥʽʢʘʣʴʥʽ ʚʽʜʙʠʪʢʠ ʩʣʽʜʽʚ ʭʨʝʙʝʪʥʠʭ ʪʘ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʘʪʤʦʛʣʽʬʽʚ ʚ ʚʝʨʩʪʚʘʭ ʥʝʦʛʝʥʦʚʠʭ ʚʽʜʢʣʘʜʽʚ 

ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʪʨʘʩʦʚʘʥʠʭ, ʣʦʢʘʣʴʥʦ ʟʛʨʫʧʦʚʘʥʠʭ ʘʙʦ ʧʦʦʜʠʥʦʢʠʭ ʩʣʽʜʽʚ ʥʘ 

ʧʦʚʝʨʭʥʷʭ ʰʘʨʫʚʘʪʦʩʪʽ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ. ʉʣʽʜʠ ʪʘ ʾʭ ʢʦʥʪʨʚʽʜʙʠʪʢʠ ʚʽʜʦʙʨʘʞʘʶʪʴ ʥʘʡʤʝʥʰʽ ʜʝʪʘʣʽ ʩʢʫʣʴʧʪʫʨʠ ʦʙô̒ ʢʪʽʚ, 

ʘ ʪʘʢʦʞ ʥʘʩʣʽʜʢʠ ʚʧʣʠʚʫ ʥʘ ʥʠʭ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʛʦ ʨʝʞʠʤʫ, ɦ ʦ ʧʘʥʫʚʘʚ ʚ ʙʘʩʝʡʥʽ ʩʝʜʠʤʝʥʪʘʮʽʾ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʩʧʝʮʽʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʛʝʦʣʦʛʽʯʥʠʭ ʦʙôʻʢʪʽʚ ʚ ʙʘʩʝʡʥʽ ʨ. ʇʨʫʪ ʪʘ ʾʾ ʧʨʘʚʠʭ ʧʨʠʪʦʢ ʚ 2008-2016 

ʨʦʢʘʭ, ʘʚʪʦʨʘʤʠ ʦʜʝʨʞʘʥʦ ʥʦʚʽ ʜʘʥʽ, ʥʘ ʦʩʥʦʚʽ ʷʢʠʭ ʟʨʦʙʣʝʥʦ ʚʠʩʥʦʚʢʠ ʱʦʜʦ ʫʤʦʚ ʬʦʨʤʫʚʘʥʥʷ ʥʝʦʛʝʥʦʚʦʛʦ ʧʦʨʦʜʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʇʝʨʝʜʢʘʨʧʘʪʪʷ. 

ɿ ʤʝʪʦʶ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʘʣʝʦʛʝʦʛʨʘʬʽʯʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ, ʘ ʪʘʢʦʞ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʧʘʣʝʦʪʝʢʪʦʥʽʯʥʠʭ ʪʘ 

ʧʘʣʝʦʦʢʝʘʥʦʛʨʘʬʽʯʥʠʭ ʫʤʦʚ, ʧʨʦʚʝʜʝʥʦ ʨʷʜ ʜʝʪʘʣʴʥʠʭ ʧʦʣʴʦʚʠʭ ʦʙʩʪʝʞʝʥʴ ʫʥʽʢʘʣʴʥʠʭ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʴ 

ʧʘʣʝʦʽʭʥʦʣʦʛʽʯʥʠʭ ʚʽʜʙʠʪʢʽʚ ʫ ʚʽʜʢʣʘʜʘʭ ʘʢʚʽʪʘʥ-ʣʘʥʛʽʡʩʴʢʦʛʦ ʚʽʢʫ ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ. ɺ ʜʽʣʷʥʮʽ 

ʧʝʨʠʢʣʽʥʘʣʴʥʦʛʦ ʟʘʤʠʢʘʥʥʷ ɼʦʙʨʦʪʽʚʩʴʢʦʾ ʘʥʪʠʢʣʽʥʘʣʽ ʧʦ ʧʦʪʦʮʽ ʆʩʣʘʚʘ (ʧʨʘʚʘ ʧʨʠʪʦʢʘ ʨ. ʇʨʫʪ) ʚ ʽʥʪʝʨʚʘʣʽ 1620 ʤ 

https://www.google.com.ar/patents/US6997014
https://www.google.com.ar/patents/US7526928
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ʟʘʜʦʢʫʤʝʥʪʦʚʘʥʦ ʨʷʜ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ ʧʝʨʝʪʠʥʽʚ, ʱʦ ʤʽʩʪʷʪʴ ʚ ʟʥʘʯʥʽʡ ʢʽʣʴʢʦʩʪʽ ʚʽʜʙʠʪʢʠ ʩʣʽʜʽʚ ʭʨʝʙʝʪʥʠʭ ʫ ʚʽʜʢʣʘʜʘʭ 

ʜʦʙʨʦʪʽʚʩʴʢʦʾ ʩʚʽʪʠ (ʨʠʩ. 1 ʘ, ʙ). 

ɺ ʟʘʛʘʣʴʥʠʭ ʨʠʩʘʭ, ʚʽʜʙʠʪʢʠ ʩʣʽʜʽʚ ʭʨʝʙʝʪʥʠʭ ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʜʦʩʪʘʪʥʴʦʶ ʟʙʝʨʝʞʝʥʽʩʪʶ, ʦʜʥʘʢ ʾʭ ʜʽʘʛʥʦʩʪʠʢʘ 

ʫʩʢʣʘʜʥʶʻʪʴʩʷ ʧʨʦʙʣʝʤʘʪʠʢʦʶ ʧʠʪʘʥʴ ʩʧʦʩʦʙʫ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʪʚʘʨʠʥ, ʟʥʘʯʥʠʤʠ ʤʝʭʘʥʽʯʥʠʤʠ ʟʤʽʥʘʤʠ 

ʟʮʝʤʝʥʪʦʚʘʥʠʭ ʚʽʜʢʣʘʜʽʚ, ʘ ʪʘʢʦʞ ʚʧʣʠʚʦʤ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ ʩʝʜʠʤʝʥʪʦʛʝʥʝʟʫ, ʢʦʪʨʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʚʽʜʙʠʪʢʽʚ. ʎʝ ʩʪʦʩʫʻʪʴʩʷ ʽ ʽʥʰʠʭ ʚʽʜʙʠʪʢʽʚ, ʜʽʘʛʥʦʩʪʠʢʘ ʷʢʠʭ ʟʘʣʠʰʘʻʪʴʩʷ ʪʽʣʴʢʠ ʧʨʠʧʫʱʝʥʥʷʤ (ʨʠʩ. 

2 ʘ, ʙ). 

 
ʈʠʩ. 1. ɺʽʜʙʠʪʢʠ ʩʣʽʜʽʚ ʭʨʝʙʝʪʥʠʭ ʫ ʚʽʜʢʣʘʜʘʭ ʜʦʙʨʦʪʽʚʩʴʢʦʾ ʩʚʽʪʠ (ʧʦʪʽʢ ʆʩʣʘʚʘ, ʧʨʠʪʦʢʘ ʨ. ʇʨʫʪ): ʘ ï ʧʨʷʤʽ ʪʘ 

ʟʚʦʨʦʪʥʽ ʚʽʜʙʠʪʢʠ ʩʣʽʜʽʚ ʯʘʡʢʠ ʥʘ ʨʦʟʰʘʨʦʚʘʥʽʡ ʧʦʚʝʨʭʥʽ ʤʝʨʛʝʣʠʩʪʦʛʦ ʘʣʝʚʨʦʣʽʪʫ, ʙ ï ʚʽʜʙʠʪʢʠ ʩʣʽʜʽʚ ʟʝʤʥʦʚʦʜʥʦʛʦ. 

 

 
ʈʠʩ. 2. ɺʽʜʙʠʪʢʠ ʪʘ ʢʦʥʪʨʚʽʜʙʠʪʢʠ ʩʣʽʜʽʚ ʧʪʘʭʽʚ: ʘ ï ʧʨʝʧʘʨʦʚʘʥʘ ʧʦʚʝʨʭʥʷ ʘʣʝʚʨʦʣʽʪʫ ʜʦʙʨʦʪʽʚʩʴʢʦʾ ʩʚʽʪʠ, ʛʠʨʣʦ 

ʧʦʪʦʢʫ ʆʩʣʘʚʘ (ʧʨʘʚʘ ʧʨʠʪʦʢʘ ʨ. ʇʨʫʪ), ʙ ï ʧʽʜʦʰʚʘ ʤʘʩʠʚʥʦʛʦ ʧʽʩʢʦʚʠʢʫ ʩʪʝʙʥʠʮʴʢʦʾ ʩʚʽʪʠ (ʩʤʪ. ʃʘʥʯʠʥ, ʨ. ʇʨʫʪ).  

 

ʂʦʨʝʣʷʮʽʷ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʩʚʽʜʯʠʪʴ ʧʨʦ ʬʘʮʽʘʣʴʥʫ ʚʠʪʨʠʤʘʥʽʩʪʴ ʛʦʨʠʟʦʥʪʫ ʟ ʚʽʜʙʠʪʢʘʤʠ ʧʦ ʧʨʦʩʪʷʛʘʥʥʶ 

(30-40 ʤ), ʪʘ ʡʦʛʦ ʩʪʨʘʪʠʛʨʘʬʽʯʥʫ ʧʨʠʫʨʦʯʝʥʽʩʪʴ ʜʦ ʤʝʞʽ ʧʝʨʝʭʦʜʫ ʩʣʦʙʽʜʩʴʢʠʭ ʢʦʥʛʣʦʤʝʨʘʪʽʚ ʫ ʚʽʜʢʣʘʜʠ 

ʜʦʙʨʦʪʽʚʩʴʢʦʾ ʩʚʽʪʠ. ʇʨʠ ʮʴʦʤʫ ʥʘʡʙʽʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʧʘʣʝʦʽʭʥʦʣʦʛʽʯʥʠʭ ʚʽʜʙʠʪʢʽʚ ʪʘ ʘʪʤʦʛʣʽʬʽʚ ʫ ʚʽʜʢʣʘʜʘʭ 

ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʚʝʨʩʪʚʦʶ ʯʝʨʚʦʥʦʢʦʣʽʨʥʦʛʦ ʧʽʩʢʦʚʠʢʫ, ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʷʢʦʤʫ ʥʘʜʘʻ ʊ.ɸ. ɼʝʥʠʩʦʚʘ [2]. ɿʘʣʷʛʘʥʥʷ 

ʧʦʨʽʜ ʥʘʙʣʠʞʝʥʝ ʜʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʽ ʩʧʨʠʷʪʣʠʚʝ ʜʣʷ ʩʪʫʧʽʥʯʘʪʦʛʦ ʧʦʰʘʨʦʚʦʛʦ ʧʨʝʧʘʨʫʚʘʥʥʷ, ʘ ʥʘ ʧʦʚʝʨʭʥʷʭ 

ʥʘʰʘʨʫʚʘʥʥʷ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʯʠʩʣʝʥʥʽ ʚʽʜʙʠʪʢʠ ʩʣʽʜʽʚ Avipeda filiportatis Vialov, Bestiopeda bestia Vialov, Pecoriptda 

gazelle Vialov, Pecoripeda satyri Vialov ʪʘ ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ. 

ʅʘ ʧʦʚʝʨʭʥʷʭ ʥʘʰʘʨʫʚʘʥʥʷ ʘʣʝʚʨʦʣʽʪʽʚ, ʧʽʩʢʦʚʠʢʽʚ, ʤʝʨʛʝʣʽʚ, ʛʣʠʥ ʚʠʷʚʣʝʥʦ ʩʣʽʜʠ ʨʦʟʤʠʚʫ, ʪʨʽʱʠʥʠ ʚʩʠʭʘʥʥʷ, 

ʙʨʠʞʽ, ʚʽʜʙʠʪʢʠ ʢʨʠʩʪʘʣʽʚ ʣʴʦʜʫ, ʥʘʩʣʽʜʢʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʭʨʝʙʝʪʥʠʭ ʽ ʙʝʟʭʨʝʙʝʪʥʠʭ. ʏʘʩʪʦ, ʥʘ ʧʽʜʩʪʠʣʴʥʠʭ ʽ 

ʧʝʨʝʢʨʠʚʘʶʯʠʭ ʧʦʚʝʨʭʥʷʭ ʧʨʦʚʝʨʩʪʢʽʚ, ʪʨʘʧʣʷʶʪʴʩʷ ʯʽʪʢʽ, ʜʦʙʨʝ ʟʙʝʨʝʞʝʥʽ ʚʽʜʙʠʪʢʠ ʩʣʽʜʽʚ ʭʠʞʘʢʽʚ ʽ ʧʪʘʭʽʚ (ʨʠʩ. 3 ʘ, 

ʙ), ʷʢʽ ʟʙʝʨʽʛʘʶʪʴ ʜʝʪʘʣʽ ʾʭ ʧʝʨʚʽʩʥʦʾ ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ  [4]. 

 
ʈʠʩ. 3. ʇʦʚʝʨʭʥʽ ʧʨʦʚʝʨʩʪʢʽʚ ʧʦʨʽʜ ʜʦʙʨʦʪʽʚʩʴʢʦʾ ʩʚʽʪʠ ʟ ʜʦʙʨʝ ʟʙʝʨʝʞʝʥʠʤʠ ʚʽʜʙʠʪʢʘʤʠ ʩʣʽʜʽʚ ʭʠʞʘʢʽʚ ʪʘ ʧʪʘʭʽʚ: ʘ ï 

ʢʦʥʪʨʚʽʜʙʠʪʢʠ  ʩʣʽʜʽʚ ʣʠʩʠʮʽ ʥʘ ʧʽʜʦʰʚʠ ʘʣʝʚʨʦʣʽʪʫ, ʙ ï ʩʣʽʜʠ ʧʪʘʭʘ ʥʘ ʧʦʢʨʽʚʣʽ ʘʣʝʚʨʦʣʽʪʫ. 

 

ʆʢʨʝʤʦʾ ʫʚʘʛʠ ʟʘʩʣʫʛʦʚʫʶʪʴ ʚʽʜʙʠʪʢʠ ʩʣʽʜʽʚ ʧʪʘʭʠ ʽ ʭʠʞʘʢʘ ʚ ʰʘʨʘʭ ɻʫʢʘ, ʷʢʽ ʚʠʷʚʣʝʥʽ [6] ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ 

ʩʪʨʘʪʠʛʨʘʬʽʯʥʦʾ ʢʦʨʝʣʷʮʽʾ ʮʠʭ ʚʝʨʩʪʚ ʟ ʜʦʙʨʦʪʽʚʩʴʢʦʶ ʩʚʽʪʦʶ. ʆʜʥʘʢ, ʷʢʱʦ ʚʝʨʩʪʚʠ ɻʫʢʘ ʩʧʽʚʩʪʘʚʠʪʠ ʟ ʢʨʦʩʥʝʥʩʴʢʠʤʠ 

ʚʽʜʢʣʘʜʘʤʠ, ʚ ʷʢʠʭ ʚʩʪʘʥʦʚʣʝʥʦ ʣʠʰʝ ʦʜʠʥ ʚʽʜʙʠʪʦʢ ʩʣʽʜʫ ʧʪʘʭʠ, ʪʦ ʥʠʞʥʶ ʚʽʢʦʚʫ ʤʝʞʫ ʧʘʣʝʦʽʭʥʦʣʦʛʽʯʥʠʭ ʚʽʜʙʠʪʢʽʚ ʚ 

ʂʘʨʧʘʪʘʭ ʤʦʞʥʘ ʟʥʘʯʥʦ ʦʧʫʩʪʠʪʠ. 

ɸʚʪʦʨʘʤʠ ʜʝʪʘʣʴʥʦ ʦʙʩʪʝʞʝʥʽ ʰʘʨʠ ɻʫʢʘ ʚ ʧʝʨʝʢʠʥʝʥʦʤʫ ʟʘʣʷʛʘʥʥʽ ʥʘ ʟʘʭʽʜʥʽʡ ʦʢʦʣʠʮʽ ʤ. ʂʦʩʦʚʘ ʧʦ ʨ. 

ʈʠʙʥʠʮʷ. ʊʫʪ ʢʦʨʽʥʥʽ ʚʠʭʦʜʠ ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʜʦʙʨʦʶ ʚʽʜʩʣʦʥʝʥʽʩʪʶ, ʚ ʟʘʛʘʣʴʥʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʛʣʘʜʢʠʤʠ ʧʦʚʝʨʭʥʷʤʠ 

ʥʘʰʘʨʫʚʘʥʥʷ ʟ ʣʦʢʘʣʴʥʦ ʨʦʟʚʠʥʝʥʠʤʠ ʟʤʦʨʰʢʫʚʘʪʠʤʠ ʽʻʨʦʛʣʽʬʘʤʠ, ʩʣʽʜʘʤʠ ʚʦʣʦʯʽʥʥʷ, ʙʨʠʞʘʤʠ. ʇʽʜʦʰʚʘ ʚʝʨʩʪʚʠ 


