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01 ʍʽʤʽʷ ï ʧʨʦʬʝʩʽʷ 

     ʤʘʡʙʫʪʥʴʦʛʦ 
ɿ
ʄ
ɯ
ʉ
ʊ

 

02 ʍʽʤʽʯʥʠʡ ʬʘʢʫʣʴʪʝʪ: 

     ʦʩʚʽʪʥʽ ʧʨʦʛʨʘʤʠ 

03 ʍʽʤʽʯʥʠʡ ʬʘʢʫʣʴʪʝʪ: 

     ʛʘʨʘʥʪʽʾ ʷʢʦʩʪʽ ʦʩʚʽʪʠ 

04 ʍʽʤʽʯʥʠʡ ʬʘʢʫʣʴʪʝʪ: 

     ʧʨʘʮʝʚʣʘʰʪʫʚʘʥʥʷ 

05 ɺʩʪʫʧʥʘ ʢʘʤʧʘʥʽʷ 2021 
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ʍ̔ ʤʽʷ ʥʘʚʢʦʣʦ ʥʘʩ. ɽʥʝʨʛʝʪʠʢʘ 

ʊʝʧʣʦʚʽ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ 

ɼʞʝʨʝʣʘ ʝʥʝʨʛʽʾ 

 

Å ɺʫʛʽʣʣʷ 

Å ʇʨʠʨʦʜʥʠʡ ʛʘʟ 

Å ʄʘʟʫʪ 

235U + 10n = 236U = 92Kr + 141Ba + x 1
0 n 

ʈʝʘʢʮʽʷ ʚ ʷʜʝʨʥʦʤʫ ʨʝʘʢʪʦʨʽ: 

ɸʪʦʤʥʽ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ 



ʍ̔ ʤʽʷ ʥʘʚʢʦʣʦ ʥʘʩ. ɽʥʝʨʛʝʪʠʢʘ 

ʇʽʜʚʠʱʝʥʥʷ ʦʢʪʘʥʦʚʦʛʦ  

ʯʠʩʣʘ ʙʝʥʟʠʥʫ 

 

- ʂʠʩʥʝʚʽ ʜʦʙʘʚʢʠ (ʩʧʠʨʪʠ,  

C2H5OH, ʝʬʽʨʠ); 

- ʊʝʪʨʘʝʪʠʣʩʚʠʥʝʮʴ (Pb(C2H5)4) ɹʝʥʟʠʥ ʽ ɼʠʟʝʣʴʥʝ ʧʘʣʠʚʦ 

ɸʢʫʤʫʣʷʪʦʨʠ ʪʘ 

ʉʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʠ 

Li-ʡʦʥʥʽ  

ʘʢʫʤʫʣʷʪʦʨʠ 



ʍ̔ ʤʽʷ ʥʘʚʢʦʣʦ ʥʘʩ. ʍʘʨʯʽ 

ʇʨʦʜʫʢʪʠ ʭʘʨʯʫʚʘʥʥʷ 

ʍʘʨʯʦʚʽ ʜʦʙʘʚʢʠ 

 

- ɽ100-199: ɹʘʨʚʥʠʢʠ 

- ɽ200-299: ʂʦʥʩʝʨʚʘʥʪʠ 

- ɽ300-399: ɸʥʪʠʦʢʠʩʣʶʚʘʯʽ 

- ɽ400-499: ʉʪʘʙʽʣʽʟʘʪʦʨʠ/ 

ɿʘʛʫʩʥʠʢʠ / ɽʤʫʣʴʛʘʪʦʨʠ 

ɽ500 ɽ1510 

ʉʘʭʘʨʠʥ 

ɽ1510 



ʍ̔ ʤʽʷ ʥʘʚʢʦʣʦ ʥʘʩ. ʌʘʨʤʘʮʽʷ 

ɸʩʧʽʨʠʥ 

ɸʮʝʪʠʣʩʘʣʽʮʠʣʦʚʘ ʢʠʩʣʦʪʘ 

ʇʝʥʽʮʠʣʽʥ 
ʃʽʢʠ ʚʽʜ   

COVID-19 



ʍ̔ ʤʽʷ ʥʘʚʢʦʣʦ ʥʘʩ. ʄʘʪʝʨʽʘʣʠ ʪʘ ʦʜʷʛ 

ʉʠʥʪʝʪʠʯʥʠʡ ʧʦʣʽ-ʽʟʦʧʨʝʥ 

ʅʝʡʣʦʥ 

ʂʘʧʨʦʥ 



ʍ̔ ʤʽʷ ʥʘʚʢʦʣʦ ʥʘʩ. ʇʦʙʫʪʦʚʘ ʭʽʤʽʷ 

ʉʪʝʘʨʘʪ ʢʘʣʽʶ 

ɸʅɯʆʅʅɯ ʇɸʈ (ɸ-ʇɸʈ) 

ʌʆʉʌɸʊʀ 

ɸʈʆʄɸʊʀɿɸʊʆʈʀ & ɺɯɼɼʋʐʂʀ 

ʌʊɸʃɸʊʀ 

ʆʇʊʀʏʅɯ ɺɯɼɹɯʃʖɺɸʏɯ 

ɽʅɿʀʄʀ 



ʍ̔ ʤʽʷ ʥʘʚʢʦʣʦ ʥʘʩ. ɺʦʜʘ ʪʘ ɼʦʚʢʽʣʣʷ 

ʇʦʢʘʟʥʠʢ ɻɼʂ 

ʨʅ 6.5 - 8.5 

ɾʦʨʩʪʢʽʩʪʴ, ʤʛ-ʝʢʚ/ʣ 7 

ʅʘʬʪʦʧʨʦʜʫʢʪʠ, ʤʛ/ʣ 0.1 

ʌʪʦʨʠʜʠ (F-), ʤʛ/ʣ 1.5 

ʅʦʨʤʠ ʜʣʷ ʚʦʜʠ ʧʠʪʥʦʾ 

ʇʦʢʘʟʥʠʢ ɻɼʂ 

ʉʆ2 5000 ppm 

CO 50 ppm 

NO2 5 ppm 

SO2 5 ppm 

ʅʦʨʤʠ ʜʣʷ ʧʦʚʽʪʨʷ 

ɺʦʜʘ 

ʇʦʚʽʪʨʷ 



ʍʽʤʽʯʥʽ ʧʨʦʬʝʩʽʾ 

ʍʽʤʽʢ - ʪʝʭʥʦʣʦʛ ʍʽʤʽʢ ï ʘʥʘʣʽʪʠʢ  

ʍʽʤʽʢ ï ʚʯʝʥʠʡ / ʜʦʩʣʽʜʥʠʢ ɺʠʢʣʘʜʘʯ (ʚʯʠʪʝʣʴ) ʭʽʤʽʾ 
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   ɹʘʢʘʣʘʚʨʘʪ  
 4 ʨʦʢʠ 

       ʄʘʛʽʩʪʨʘʪʫʨʘ 
    1 ʨ. 4 ʤ. ʘʙʦ 1 ʨ. 9 ʤ. 

ʆʩʚʽʪʥʽ ʨʽʚʥʽ 

ʉʧʝʮʽʘʣʴʥʽʩʪʴ 102 ʍʽʤʽʷ 



ʆʩʚʽʪʥʽ ʧʨʦʛʨʘʤʠ ï ɹɸʂɸʃɸɺʈ  4 ʨʦʢʠ 

ʆʩʚʽʪʥʴʦ-ʧʨʦʬʝʩʽʡʥʘ ʧʨʦʛʨʘʤʘ  

çʍʽʤʽʷè 4 ʨʦʢʠ 

1ï7 ʩʝʤʝʩʪʨʠ (IïIV ʢʫʨʩʠ):  

ʟʘʛʘʣʴʥʽ ʜʠʩʮʠʧʣʽʥʠ 

IV-ʡ ʢʫʨʩ  8-ʡ ʩʝʤʝʩʪʨ:  

ʩʧʝʮʢʫʨʩʠ ʟʘ ʚʠʙʦʨʦʤ 



ʆʩʚʽʪʥʽ ʧʨʦʛʨʘʤʠ ï ɹɸʂɸʃɸɺʈ 4 ʨʦʢʠ 

ɹʽʦʥʝʦʨʛʘʥʽʯʥʘ ʪʘ ʬʘʨʤʘʮʝʚʪʠʯʥʘ ʭʽʤʽʷ 

ɯʦʥʥʽ ʨʽʚʥʦʚʘʛʠ ʚ ʦʨʛʘʥʽʟʦʚʘʥʥʠʭ ʨʦʟʯʠʥʘʭ 

ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʚʝʜʽʥʢʠ ʝʢʦʩʠʩʪʝʤ ʪʘ 

ʢʽʥʝʪʠʢʘ ʧʨʦʮʝʩʽʚ ʫ ʨʦʟʯʠʥʘʭ 

ʉʫʯʘʩʥʠʡ ʦʨʛʘʥʽʯʥʠʡ ʩʠʥʪʝʟ  

ʉʫʯʘʩʥʽ ʢʦʤʧ'ʶʪʝʨʥʽ ʤʝʪʦʜʠ ʚ ʭʽʤʽʾ  

ʉʫʯʘʩʥʽ ʤʝʪʦʜʠ ʩʠʥʪʝʟʫ ʪʘ ʘʥʘʣʽʟʫ 

IV-ʡ ʢʫʨʩ  8-ʡ ʩʝʤʝʩʪʨ: ʩʧʝʮʢʫʨʩʠ ʟʘ ʚʠʙʦʨʦʤ 



ʆʩʚʽʪʥʽ ʧʨʦʛʨʘʤʠ ï ɹɸʂɸʃɸɺʈ 4 ʨʦʢʠ 

ʆʩʚʽʪʥʴʦ-ʧʨʦʬʝʩʽʡʥʘ ʧʨʦʛʨʘʤʘ  

çʍʘʨʯʦʚʘ ʭʽʤʽʷ ʪʘ ʭʘʨʯʦʚʘ ʙʝʟʧʝʢʘè  

çʍʽʤʽʯʥʽè ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ 

 ï ʟʘʛʘʣʴʥʽ ʜʠʩʮʠʧʣʽʥʠ 

ʉʧʝʮʽʘʣʴʥʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ 

ï ʩʧʝʮʢʫʨʩʠ ʟʘ ʚʠʙʦʨʦʤ 



ʆʩʚʽʪʥʴʦ-ʧʨʦʬʝʩʽʡʥʘ ʧʨʦʛʨʘʤʘ çʍʽʤʽʷè 1 ʨ. 4. ʤ 

ʍʽʤʽʷ ʢʦʥʜʝʥʩʦʚʘʥʦʛʦ ʩʪʘʥʫ 

ɸʥʘʣʽʪʠʯʥʘ ʭʽʤʽʷ ʽ ʭʽʤʽʯʥʘ ʤʝʪʨʦʣʦʛʽʷ 

ʆʨʛʘʥʽʯʥʘ ʭʽʤʽʷ 

ʂʦʤʧôʁʪʝʨʥʘ ʭʽʤʽʷ ʪʘ ʤʦʣʝʢʫʣʷʨʥʠʡ ʜʠʟʘʡʥ 

ɽʢʦʛʝʦʭʽʤʽʷ ʥʘʬʪʠ ʪʘ ʛʘʟʫ 

ʆʩʚʽʪʥʽ ʧʨʦʛʨʘʤʠ - ʄɸɻɯʉʊʈ 



ɽʢʦʛʝʦʭʽʤʽʷ ʥʘʬʪʠ ʪʘ ʛʘʟʫ 

   

 

ʉʧʽʚʧʨʘʮʷ ʟ ʢʦʤʧʘʥʽʻʶ ʐɽʃʃ ʪʘ ɹʨʠʪʘʥʩʴʢʦʶ ʈʘʜʦʶ 

ɿ 1 ʚʝʨʝʩʥʷ 2015 ʨ. ʚʽʜʢʨʠʪʘ ʥʦʚʘ ʤʘʛʽʩʪʝʨʩʴʢʘ ʧʨʦʛʨʘʤʘ 

çɽʢʦʛʝʦʭʽʤʽʷ ʥʘʬʪʠ ʪʘ ʛʘʟʫè 



   

 

ʆʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʘ ʧʨʦʛʨʘʤʘ çʍʽʤʽʷè  (1 ʨ. 9 ʤ.) 

ʍʽʤʽʷ ʢʦʥʜʝʥʩʦʚʘʥʦʛʦ ʩʪʘʥʫ 

ɸʥʘʣʽʪʠʯʥʘ ʭʽʤʽʷ ʽ ʭʽʤʽʯʥʘ ʤʝʪʨʦʣʦʛʽʷ 

ʆʨʛʘʥʽʯʥʘ ʭʽʤʽʷ 

ʂʦʤʧôʁʪʝʨʥʘ ʭʽʤʽʷ ʪʘ ʤʦʣʝʢʫʣʷʨʥʠʡ ʜʠʟʘʡʥ 

ʆʩʚʽʪʥʽ ʧʨʦʛʨʘʤʠ - ʄɸɻɯʉʊʈ 



ʆʩʚʽʪʥʽ ʧʨʦʛʨʘʤʠ ï ʄɸɻɯʉʊʈ 1 ʨʽʢ 4 ʤʽʩ. 

ʆʩʚʽʪʥʴʦ-ʧʨʦʬʝʩʽʡʥʘ ʧʨʦʛʨʘʤʘ  

çʌʘʨʤʘʮʝʚʪʠʯʥʘ ʭʽʤʽʷè  

ʈʦʟʨʦʙʢʘ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ 

ɸʥʘʣʽʟ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ  

ʪʘ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ 

ʉʧʨʷʤʦʚʘʥʽʩʪʴ ʦʩʚʽʪʥʴʦʾ ʧʨʦʛʨʘʤʠ: 



ʅʘʚʯʘʥʥʷ ʟʘ ʢʦʨʜʦʥʦʤ 

   

 
   ʄʘʛʽʩʪʨʘʪʫʨʘ  

       (ʧʦʜʚʽʡʥʘ ʤʘʛʽʩʪʨʘʪʫʨʘ) 

 ʋʥ-ʪʠ ʤ. ʅʽʮʮʠ, ʤ. ʃʽʣʣʷ,  ʌʨʘʥʮʽʷ 

       ʉʪʘʞʫʚʘʥʥʷ 1ï6 ʤʽʩʷʮʽʚ 
    ɽʚʨʦʧʘ, ʉʐɸ, ɹʨʘʟʠʣʽʷ 



ʅʘʚʯʘʥʥʷ ʟʘ ʢʦʨʜʦʥʦʤ 

   

 



ʅʘʚʯʘʥʥʷ ʟʘ ʧʨʦʛʨʘʤʦʶ ʧʦʜʚʽʡʥʠʭ ʤʘʛʽʩʪʨʘʪʫʨ ʪʘ ʘʩʧʽʨʘʥʪʫʨ 

ʅʘʚʯʘʥʥʷ ʟʘ ʢʦʨʜʦʥʦʤ 2018/19 

ˉ  

ʧ/ʧ 
ʋʯʘʩʥʠʢ ʂʨʘʾʥʘ, ʤʽʩʪʦ 

ʄʽʩʮʝ 

ʩʪʘʞʫʚʘʥʥʷ/ʥʘʚʯʘʥʥʷ 

1  ʂʈʋʊɯɭʅʂʆ ɸʥʘʩʪʘʩʽʷ  ʌʨʘʥʮʽʷ 
ʋʥʽʚʝʨʩʠʪʝʪ ʅʽʮʮʠ  

Cote dôAzur 

2 
 

ɺɸʃʗʐʂʆ ʆʢʩʘʥʘ  
ʌʨʘʥʮʽʷ 

ʋʥʽʚʝʨʩʠʪʝʪ ʅʽʮʮʠ  

Cote dôAzur 

3  ɹɽʅɽɼɯʉ ɼʝʥʠʩ ʌʨʘʥʮʽʷ 
 ʋʥʽʚʝʨʩʠʪʝʪ  

ʃʽʣʣʴ 

4  ʂɸʃɯʅɯʅ ɼʝʥʠʩ ʌʨʘʥʮʽʷ 
 ʋʥʽʚʝʨʩʠʪʝʪ  

ʃʽʣʣʴ 

5  ɯɺɸʅʏɽʅʂʆ ʆʣʝʢʩʘʥʜʨ  ʌʨʘʥʮʽʷ 
 ʋʥʽʚʝʨʩʠʪʝʪ  

ʊʫʣʫʟʠ III 

6  ʄɸʈʏɽʅʂʆ ʅʘʪʘʣʽʷ ʌʨʘʥʮʽʷ 
 ʋʥʽʚʝʨʩʠʪʝʪ  

ʊʫʣʫʟʠ III 

7 
 ɺʘʢʩʣʝʨ ɭʚʛʝʥ,  

 ʘʩʧʽʨʘʥʪ 
ʌʨʘʥʮʽʷ 

ʋʥʽʚʝʨʩʠʪʝʪ  

ʃʽʣʣʴ 

8 
 ʉʤʦʨʮʦʚʘ ɭʚʛʝʥʽʷ,  

 ʘʩʧʽʨʘʥʪ 
ʌʨʘʥʮʽʷ 

ʋʥʽʚʝʨʩʠʪʝʪ  

ʃʽʣʣʴ 



ʅʘʚʯʘʥʥʷ ʟʘ ʧʨʦʛʨʘʤʦʶ ʧʦʜʚʽʡʥʠʭ ʤʘʛʽʩʪʨʘʪʫʨ ʪʘ ʘʩʧʽʨʘʥʪʫʨ 

ʅʘʚʯʘʥʥʷ ʟʘ ʢʦʨʜʦʥʦʤ 2019/20 

ˉ  

ʧ/ʧ 
ʋʯʘʩʥʠʢ ʂʨʘʾʥʘ, ʤʽʩʪʦ 

ʄʽʩʮʝ 

ʩʪʘʞʫʚʘʥʥʷ/ʥʘʚʯʘʥʥʷ 

1   ɼɽʅʀʉʔɭɺɸ ɭʣʠʟʘʚʝʪʘ  ʌʨʘʥʮʽʷ 
ʋʥʽʚʝʨʩʠʪʝʪ ʅʽʮʮʠ  

Cote dôAzur 

2 
 ʍʆɼʀʈɭɺɸ  

 ɺʝʨʦʥʽʢʘ  
ʌʨʘʥʮʽʷ 

ʋʥʽʚʝʨʩʠʪʝʪ ʅʽʮʮʠ  

Cote dôAzur 

3 
  ɹʃɸɾʀʅʉʔʂɸ  

  ʄʘʨʛʘʨʠʪʘ  
ʌʨʘʥʮʽʷ 

 ʋʥʽʚʝʨʩʠʪʝʪ  

ʃʽʣʣʴ 

4   ɾʋʊʆɺɸ ʅʘʜʽʷ  ʌʨʘʥʮʽʷ 
 ʋʥʽʚʝʨʩʠʪʝʪ  

ʃʽʣʣʴ 

5   ʂʃʆʏɸʅʖʂ ʆʣʝʛ  ʌʨʘʥʮʽʷ 
ʋʥʽʚʝʨʩʠʪʝʪ  

ʃʽʣʣʴ 

7 
 ɺɸʂʉʃɽʈ ɭʚʛʝʥ,  

 ʘʩʧʽʨʘʥʪ 
ʌʨʘʥʮʽʷ 

ʋʥʽʚʝʨʩʠʪʝʪ  

ʃʽʣʣʴ 



ʅʘʚʯʘʥʥʷ ʟʘ ʧʨʦʛʨʘʤʦʶ ʧʦʜʚʽʡʥʠʭ ʤʘʛʽʩʪʨʘʪʫʨ ʪʘ ʘʩʧʽʨʘʥʪʫʨ 

ʅʘʚʯʘʥʥʷ ʟʘ ʢʦʨʜʦʥʦʤ 2020/21 

ˉ  

ʧ/ʧ 
ʋʯʘʩʥʠʢ ʂʨʘʾʥʘ, ʤʽʩʪʦ 

ʄʽʩʮʝ 

ʩʪʘʞʫʚʘʥʥʷ/ʥʘʚʯʘʥʥʷ 

1   ʄʀʈʆʅʆɺɸ ɺʝʨʦʥʽʢʘ ʌʨʘʥʮʽʷ 
ʋʥʽʚʝʨʩʠʪʝʪ ʅʽʮʮʠ  

Cote dôAzur 

2 ɻɽɹʋʈ  ɸʨʪʝʤ ʌʨʘʥʮʽʷ 
ʋʥʽʚʝʨʩʠʪʝʪ ʅʽʮʮʠ  

Cote dôAzur 

5 
  ʄʋɼʈɸʂ ɺʣʘʜʠʩʣʘʚ, 

  ʘʩʧʽʨʘʥʪ 
ʌʨʘʥʮʽʷ 

ʋʥʽʚʝʨʩʠʪʝʪ  

ʊʫʣʫʟʠ, ʇʦʣʷ ʉʙʘʪʴʝ 

7 
   ɺɸʂʉʃɽʈ ɭʚʛʝʥ,  

   ʘʩʧʽʨʘʥʪ 
ʌʨʘʥʮʽʷ 

ʋʥʽʚʝʨʩʠʪʝʪ  

ʃʽʣʣʴ 



ʍɯʄɯʏʅʀʁ ʌɸʂʋʃʔʊɽʊ 
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ʍʽʤʽʯʥʠʡ ʬʘʢʫʣʴʪʝʪ 

ʊʨʘʜʠʮʽʾ ʥʘʫʢʦʚʠʭ ʰʢʽʣ 

ʂʘʜʨʦʚʠʡ ʪʘ ʥʘʫʢʦʚʠʡ ʧʦʪʝʥʮʽʘʣ 

ʉʫʯʘʩʥʽ ʣʘʙʦʨʘʪʦʨʽʾ ʪʘ ʦʙʣʘʜʥʘʥʥʷ 

ʅʘʫʢʦʚʦ-ʥʘʚʯʘʣʴʥʘ ʩʧʽʚʧʨʘʮʷ ʩ ʅɸʅʋ 

ʉʪʫʜʝʥʪʦʮʝʥʪʨʦʚʘʥʝ ʥʘʚʯʘʥʥʷ 



ʍʽʤʽʯʥʠʡ ʬʘʢʫʣʴʪʝʪ: ʽʩʪʦʨʽʷ 

ʍʽʤʽʷ ʚ ʫʥʽʚʝʨʩʠʪʝʪʽ ʚʠʢʣʘʜʘʻʪʴʩʷ ʟ ʧʝʨʰʠʭ ʨʦʢʽʚ ʡʦʛʦ ʽʩʥʫʚʘʥʥʷ. ɿ ʽʥʽʮʽʘʪʠʚʠ 

ʚʠʜʘʪʥʦʛʦ ʭʽʤʽʢʘ ʄʠʢʦʣʠ ʄʠʢʦʣʘʡʦʚʠʯʘ ɹʝʢʝʪʦʚʘ ʚ 1864 ʨʦʮʽ ʬʽʟʠʢʦ-

ʤʘʪʝʤʘʪʠʯʥʠʡ ʬʘʢʫʣʴʪʝʪ ɯʤʧʝʨʘʪʦʨʩʴʢʦʛʦ ʍʘʨʢʽʚʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʙʫʚ 

ʧʦʜʽʣʝʥʠʡ ʥʘ ʪʨʠ "ʨʦʟʨʷʜʠ": 

ʄʘʪʝʤʘʪʠʯʥʠʡ ʈʦʟʨʷʜ      ʈʦʟʨʷʜ ʇʨʠʨʦʜʥʠʭ ʅʘʫʢ      ʌʽʟʠʢʦ-ʍʽʤʽʯʥʠʡ ʈʦʟʨʷʜ 

ʇʝʨʰʠʡ ʢʫʨʩ ʬʽʟʠʯʥʦʾ ʭʽʤʽʾ ʙʫʚ ʧʨʦʯʠʪʘʥʠʡ ʚ ʍʘʨʢʽʚʩʴʢʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʚ 1865 ʨ., 

ʥʘ 20 ʨʦʢʽʚ ʨʘʥʽʰʝ, ʥʽʞ ʚ ʫʥʽʚʝʨʩʠʪʝʪʘʭ ɿʘʭʽʜʥʦʾ ɭʚʨʦʧʠ  ̔ʉʐɸ. ʋ 1894 ʨ ʥʘ ʦʩʥʦʚʽ 

ʢʘʬʝʜʨʠ ʭʽʤʽʾ ʚʠʥʠʢʘʻ ʭʽʤʽʯʥʘ ʩʝʢʮʽʷ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ, ʷʢʘ 

ʩʢʣʘʜʘʣʘʩʷ ʟ ʪʨʴʦʭ ʚʽʜʜʽʣʽʚ: ʦʨʛʘʥʽʯʥʦʾ, ʥʝʦʨʛʘʥʽʯʥʦʾ ʪʘ ʘʥʘʣʽʪʠʯʥʦʾ ʭʽʤʽʾ. 

Ȳ. Ȳ. ȧɋɐɋɘɔɈ 
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ʉʴʦʛʦʜʥʽ 

ʭʽʤʽʯʥʠʡ 

ʬʘʢʫʣʴʪʝʪ ʮʝ: 
6 ʢʘʬʝʜʨ,  

15 ʧʨʦʬʝʩʦʨʽʚ (ʜ.ʭ.ʥ.)   

35 ʜʦʮʝʥʪʽʚ (ʢ.ʭ.ʥ.),  

ʧʦʥʘʜ 300 ʩʪʫʜʝʥʪʽʚ  

        ʪʘ 20 ʘʩʧʽʨʘʥʪʽʚ 

ʍʽʤʽʯʥʠʡ ʬʘʢʫʣʴʪʝʪ 



ʅʝʦʨʛʘʥʽʯʥʦʾ ʭʽʤʽʾ ï ʜ.ʭ.ʥ., ʧʨʦʬ. ɺôʁ ʥʥʠʢ ɯ.ʄ. 

ʌʽʟʠʯʥʦʾ ʭʽʤʽʾ ï ʜ.ʭ.ʥ., ʧʨʦʬ. ʄʯʝʜʣʦʚ-ʇʝʪʨʦʩʷʥ ʄ. ʆ., 

                            ʯʣʝʥ-ʢʦʨʨ. ʅɸʅ ʋʢʨʘʾʥʠ 

ʍʽʤʽʯʥʦʾ ʤʝʪʨʦʣʦʛʽʾ ï ʜ.ʭ.ʥ., ʧʨʦʬ. ʖʨʯʝʥʢʦ ʆ. ʀ. 

ʆʨʛʘʥʽʯʥʦʾ ʭʽʤʽʾ ï ʜ.ʭ.ʥ., ʧʨʦʬ. ɼʦʨʦʰʝʥʢʦ ɸ. ʆ. 

ʍʽʤʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʘ ï ʜ.ʭ.ʥ., ʧʨʦʬ. ʂʦʨʦʙʦʚ ʆ. ɯ. 

ʇʨʠʢʣʘʜʥʦʾ ʭʽʤʽʾ ï ʜ.ʭ.ʥ., ʧʨʦʬ. ʏʝʙʘʥʦʚ ɺ. ɸ.,  

                                 ʯʣʝʥ-ʢʦʨʨ. ʅɸʅ ʋʢʨʘʾʥʠ 

                                      ʟʘʩʪ. ʛʝʥ. ʜʠʨʝʢʪʦʨʘ ʅʊʂ  

                                      çɯʥʩʪʠʪʫʪ ʤʦʥʦʢʨʠʩʪʘʣʽʚè ʅɸʅ ʋʢʨʘʾʥʠ 

ʍʽʤʽʯʥʠʡ ʬʘʢʫʣʴʪʝʪ 

ʂʘʬʝʜʨʠ ʬʘʢʫʣʴʪʝʪʫ 
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ʅʘʫʢʦʚʠʡ ʧʦʪʝʥʮʽʘʣ 



   

 

Joint Ukraine- France R&D projects 
ñDNIPROò for the period of 2019 ï 2020 
 

High-performance photovoltaic solar cells 
based on new dye-sensitizers. Molecular design 
and optimization of photoinduced process  
 
ˏ̨̉̒̏̋̏̆̆̋̓̉̃̎̕ ̨̘̏̓̏̆̌̆̋̓̑̉̎̕ ̨̠̘̒̏̎̎ 
̆̌̆̍̆̎̓̉ ̎́ ̨̏̒̎̏̃ ̖̎̏̃̉ ̨̂́̑̃̎̉̋̃-
̨̨̨̒̆̎̒̉̂̌̈́̓̏̑̃Ȣ ˙̠̏̌̆̋̔̌̑̎̉̊ ̅̉̈́̊̎ ̓́ 
̨̨̗̠̏̐̓̉̍̈́ ̨̖̏̓̏̎̅̔̋̏̃́̎̉̕ ̨̗̐̑̏̆̒̃ 
 
Project leaders: 
Prof. O.N. Kalugin (Ukraine) 
Prof. A. Idrissi (France) 

 
 

V.N. Karazin Kharkiv National 

University, Kharkiv, Ukraine 

ʅʘʫʢʦʚʠʡ ʧʦʪʝʥʮʽʘʣ 



ʅʘʫʢʦʚʠʡ ʧʦʪʝʥʮʽʘʣ 

ȻȼȺȡȶȾ ȸȺȹ ȿɖɜɌɲəɔ: 

ɂȣȷȱȽȻȼɋȸȺȮȬȹȴȵ ȻȺɄȿȶ ȹȺȮȴɁ 

ȣȹȯȣȭȣȾȺȼȣȮ ȻȼȺȾȱȬȳȴ ȮȣȼȿȽȿ SARS-COV -2: 

ȮȣȰ ȶȺȸȻõɊȾȱȼȹȺȯȺ ȸȺȰȱȷɊȮȬȹȹɋ ȰȺ 

ȺȼȯȬȹȣɃȹȺȯȺ ȽȴȹȾȱȳȿ 

ʇʘʥʜʝʤʽʷ COVID-19  ̒ʧʨʦʙʣʝʤʦʶ ʥʘʮʽʦʥʘʣʴʥʦʾ ʙʝʟʧʝʢʠ ʋʢʨʘʾʥʠ, ʘ ʪʘʢʦʞ  ̔ʨʝʰʪʠ ʢʨʘʾʥ ʩʚʽʪʫ. ɼʘʥʠʡ ʧʨʦʻʢʪ ʤʘ ̒ʥʘ 

ʤʝʪʽ ʢʦʤʧ'ʶʪʝʨʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ ʪʘ ʜʠʥʘʤʽʢʠ ʢʦʤʧʣʝʢʩʽʚ ʙʽʣʦʢ-ʣʽʛʘʥʜ ʥʦʚʠʭ ʬʘʨʤʘʢʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ 
ʩʧʦʣʫʢ ʟ ʢʝʨʦʚʘʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʷʢ ʩʝʣʝʢʪʠʚʥʠʭ ʽʥʛʽʙʽʪʦʨʽʚ ʧʨʦʪʝʘʟʠ ʚʽʨʫʩʫ SARS-CoV (M pro) ʜʣ ̫ʪʝʨʘʧʽʾ 
COVID-19.  

 
ʇʣʘʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ in silico: ʢʚʘʥʪʦʚʦ-ʭʽʤʽʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ, ʤʦʣʝʢʫʣʷʨʥʦ-

ʜʠʥʘʤʽʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʤʝʪʦʜʽʚ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ (machine learning), ʱʦ ʚʢʣʶʯʘʶʪʴ ʥʦʚʽ, ʨʦʟʨʦʙʣʝʥʽ 
ʘʚʪʦʨʘʤʠ ʧʨʦʝʢʪʫ, ʪʝʦʨʝʪʠʢʦ-ʛʨʘʬʦʚʽ ʪʘ ʩʪʘʪʠʩʪʠʯʥʽ ʧʽʜʭʦʜʠ, ʘ ʪʘʢʦʞ ʤʝʪʦʜʠ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʽʜʝʦʣʦʛʽʾ 
ʰʪʫʯʥʠʭ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ. ʆʜʥʠʤ ʟ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʝʢʪʫ ʙʫʜʝ ʩʪʚʦʨʝʥʥʷ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ, ɦ ʦ ʨʝʘʣʽʟʫʻ ʥʦʚʽ ʩʪʘʪʠʩʪʠʯʥʽ ʧʽʜʭʦʜʠ ʜʦ ʧʨʦʙʣʝʤʠ çʩʪʨʫʢʪʫʨʘ-ʘʢʪʠʚʥʽʩʪʴè.  
 

ʆʪʨʠʤʘʥʽ ʪʝʦʨʝʪʠʯʥʽ ʤʦʜʝʣʽ ʪʘ ʚʠʩʥʦʚʢʠ ʱʦʜʦ ʙʫʜʦʚʠ ʪʘ ʦʯʽʢʫʚʘʥʦʾ ʘʥʪʠʢʦʨʦʥʘʚʽʨʫʩʥʦʾ ʘʢʪʠʚʥʽʩʪʽ ʮʽʣʴʦʚʠʭ 
ʩʧʦʣʫʢ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʨʦʪʝʘʟʠ ʚʽʨʫʩʫ SARS-CoV (M pro) ʙʫʜʫʪʴ ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʠ ʨʦʟʨʦʙʮʽ ʩʠʥʪʝʪʠʯʥʠʭ ʩʭʝʤ ʪʘ 
ʤʝʪʦʜʽʚ ʩʠʥʪʝʟʫ ʥʦʚʠʭ ʤʦʣʝʢʫʣ-ʣʽʜʝʨʽʚ ʟ ʘʥʪʠʢʦʨʦʥʘʚʽʨʫʩʥʦʶ ʘʢʪʠʚʥʽʩʪʶ. ɼʦʜʘʪʢʦʚʦ ʧʣʘʥʫʻʪʴʩʷ ʜʝʪʘʣʴʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʝʢʪʨʘʣʴʥʠʭ ʪʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʦʣʝʢʫʣ-ʣʽʜʝʨʽʚ ʚ ʫʤʦʚʘʭ ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʝʥʠʭ 
ʜʦ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʾ ʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘ ʧʽʜʛʦʪʦʚʢʘ ʟʨʘʟʢʽʚ ʜʣ ̫ʧʦʜʘʣʴʰʦʛʦ ʧʦʛʣʠʙʣʝʥʥʦʛʦ ʚʠʚʯʝʥʥʷ. 
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III-88  

ʃʘʙʦʨʘʪʦʨʽʾ ʍʌ ʍʅʋ 

ʂʘʬʝʜʨʘ ʥʝʦʨʛʘʥʽʯʥʦʾ ʭʽʤʽʾ 



IV-107  

ʃʘʙʦʨʘʪʦʨʽʾ ʍʌ ʍʅʋ 

ʂʘʬʝʜʨʘ ʭʽʤʽʯʥʦʾ ʤʝʪʨʦʣʦʛʽʾ 



V-88  

ʃʘʙʦʨʘʪʦʨʽʾ ʍʌ ʍʅʋ 

ʂʘʬʝʜʨʘ ʦʨʛʘʥʽʯʥʦʾ ʭʽʤʽʾ 



ʃʘʙʦʨʘʪʦʨʽʾ ʍʌ ʍʅʋ 

VI-91  
ʂʘʬʝʜʨʘ ʭʽʤʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʘ 
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ʅʘʫʢʦʚʦ-ʥʘʚʯʘʣʴʥʝ ʦʙʣʘʜʥʘʥʥʷ 
 

ɯʥʬʨʘʯʝʨʚʦʥʠʡ ʩʧʝʢʪʨʦʤʝʪʨ ʟ 

ʌʫʨ'ʻ-ʧʝʨʝʪʚʦʨʝʥʥʷʤ Thermo 
Scientific Nicolet iS5 

ɻʫʩʪʠʥʦʤʽʨ DM50 

METTLER TOLEDO 

ʆʙʣʘʜʥʘʥʥʷ ʜʣʷ ʤʘʛʽʩʪʝʨʩʴʢʦʾ ʧʨʦʛʨʘʤʠ çɽʢʦʛʝʦʭʽʤʽʷ 

ʥʘʬʪʠ ʽ ʛʘʟʫè 



ɻʘʟʦʚʠʡ ʭʨʦʤʘʪʦʛʨʘʬ 

"ʍʨʦʤʘʪʝʢ-ʂʨʠʩʪʘʣ 5000" 

ʈʝʬʨʘʢʪʦʤʝʪʨ  

ɯʈʌ-454 ɹ2ʄ 

ʆʙʣʘʜʥʘʥʥʷ ʜʣʷ ʤʘʛʽʩʪʝʨʩʴʢʦʾ ʧʨʦʛʨʘʤʠ  

çɽʢʦʛʝʦʭʽʤʽʷ ʥʘʬʪʠ ʽ ʛʘʟʫè 

ʅʘʫʢʦʚʦ-ʥʘʚʯʘʣʴʥʝ ʦʙʣʘʜʥʘʥʥʷ 
 



ʆʙʣʘʜʥʘʥʥʷ ʜʣʷ ʥʘʫʢʦʚʦʾ ʨʦʙʦʪʠ ʽ ʩʧʝʮ. ʧʨʘʢʪʠʢʫʤʽʚ 

ʂʘʬʝʜʨʘ ʬʽʟʠʯʥʦʾ ʭʽʤʽʾ 

 

Zetasizer Nano ZS ï ʥʘʩʪʽʣʴʥʠʡ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʡ ʘʥʘʣʽʟʘʪʦʨ 

ʥʘʥʦʯʘʩʪʠʥʦʢ 

ʈʦʟʤʽʨ ʯʘʩʪʠʥʦʢ 

 

ɼʟʝʪʘ-ʧʦʪʝʥʮʽʘʣ 

 

ɸʙʩʦʣʶʪʥʘ ʤʦʣʝʢʫʣʷʨʥʘ ʤʘʩʘ 

ʅʘʫʢʦʚʦ-ʥʘʚʯʘʣʴʥʝ ʦʙʣʘʜʥʘʥʥʷ 
 



ʆʙʣʘʜʥʘʥʥʷ ʜʣʷ ʥʘʫʢʦʚʦʾ ʨʦʙʦʪʠ ʽ ʩʧʝʮ. ʧʨʘʢʪʠʢʫʤʽʚ 

ʂʘʬʝʜʨʘ ʦʨʛʘʥʽʯʥʦʾ ʭʽʤʽʾ 

ʅʘʫʢʦʚʦ-ʥʘʚʯʘʣʴʥʝ ʦʙʣʘʜʥʘʥʥʷ 
 

ʍʨʦʤʘʪʦʤʘʩ-ʩʧʝʢʪʨʦʤʝʪʨ Shimadzu GCMS-QP2020 



ʆʙʣʘʜʥʘʥʥʷ ʜʣʷ ʥʘʫʢʦʚʦʾ ʨʦʙʦʪʠ ʽ ʩʧʝʮ. ʧʨʘʢʪʠʢʫʤʽʚ 

ʂʘʬʝʜʨʘ ʥʝʦʨʛʘʥʽʯʥʦʾ ʭʽʤʽʾ 

ʈʦʟʨʘʭʫʥʢʦʚʠʡ ʩʝʨʚʝʨ ʜʣʷ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 

Dell EMC PowerEdge R740  

ʅʘʫʢʦʚʦ-ʥʘʚʯʘʣʴʥʝ ʦʙʣʘʜʥʘʥʥʷ 
 



 ʃʘʙʦʨʘʪʦʨʥʠʡ ʛʫʩʪʠʥʦʤʽʨ DMA 4500ʄ ʟ ʤʽʢʨʦʚʽʩʢʦʟʠʤʝʪʨʦʤ 

LOVIS 2000ʄɽ  

ʆʙʣʘʜʥʘʥʥʷ ʜʣʷ ʥʘʫʢʦʚʦʾ ʨʦʙʦʪʠ ʽ ʩʧʝʮ.ʧʨʘʢʪʠʢʫʤʽʚ 

ʂʘʬʝʜʨʘ ʥʝʦʨʛʘʥʽʯʥʦʾ ʭʽʤʽʾ 

ʅʘʫʢʦʚʦ-ʥʘʚʯʘʣʴʥʝ ʦʙʣʘʜʥʘʥʥʷ 
 



 ʉʢʘʥʫʶʯʠʡ ʜʚʦʧʨʦʤʝʥʝʚʠʡ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨ SHIMADZU UV-2600  

ʆʙʣʘʜʥʘʥʥʷ ʜʣʷ ʥʘʫʢʦʚʦʾ ʨʦʙʦʪʠ ʽ ʩʧʝʮ. ʧʨʘʢʪʠʢʫʤʽʚ 

ʂʘʬʝʜʨʘ ʭʽʤʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʘ 

 

ʅʘʫʢʦʚʦ-ʥʘʚʯʘʣʴʥʝ ʦʙʣʘʜʥʘʥʥʷ 
 



ʍɯʄɯʏʅʀʁ ʌɸʂʋʃʔʊɽʊ 

http://www-chemistry.univer.kharkov.ua/uk 



ˉ ʟ/ʧ ʇʽʜʧʨʠʻʤʩʪʚʦ ʂʽʣʴʢʽʩʪʴ 

1 ʊʆɺ "ʅɺʇ"ʋʢʨʦʨʛʩʠʥʪʝʟ", ʤ. ʂʠʾʚ 4 

2 ʊʆɺ "ʌʘʨʤʘʮʝʚʪʠʯʥʘ ʢʦʤʧʘʥʽʷ "ɿʜʦʨʦʚ'ʷ" 5 

3 ɼʇ "ʋʢʨʘʾʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʚʫʛʣʝʭʽʤʽʯʥʠʡ 

ʽʥʩʪʠʪʫʪ" 
2 

4 ʊʆɺ "ʇʨʦʤʤʝʪʩʧʣʘʚ" 1 

5 ɼʅʋ ʅʊʂ "ɯʥʩʪʠʪʫʪ ʤʦʥʦʢʨʠʩʪʘʣʽʚ" 13 

6 ʊʆɺ "ʃʝʜʘ" 1 

7 ʋʢʨʘʾʥʩʴʢʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ ʧʨʠʨʦʜʥʠʭ ʛʘʟʽʚ 1 

8 ʅʘʫʢʦʚʦ-ʚʠʧʨʦʙʥʠʯʝ ʧʽʜʧʨʠʻʤʩʪʚʦ "ɯ.ʌ. ʃʘʙ", ʤ. ʂʠʾʚ 1 

9 ʂʇ "ɹʘʭʤʫʪ-ɺʦʜʘ", ʤ. ɹʘʭʤʫʪ 1 

10 ʂʇ "ʍʘʨʢʽʚʩʧʝʮʧʨʦʤ" 1 

11 ɼʇ "ʆʨʛʘʥ ʟ ʩʝʨʪʠʬʽʢʘʮʽʾ ʮʝʤʝʥʪʽʚ "ʉɽʇʈʆʎɽʄ" 1 

12 ʃʴʚʽʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʝʟʧʝʢʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ 1 

13 ʋʥʽʚʝʨʩʠʪʝʪ ʅʽʮʮʠ, ʤ. ʅʽʮʮʘ, ʌʨʘʥʮʽʷ 2 

14 ʋʥʽʚʝʨʩʠʪʝʪ ʃʽʣʣʴ 1, ʤ. ʃʽʣʣʴ, ʌʨʘʥʮʽʷ 2 

ɺʠʨʦʙʥʠʯʘ ʧʨʘʢʪʠʢʘ 2019 



ˉ ʟ/ʧ ʇʽʜʧʨʠʻʤʩʪʚʦ ʂʽʣʴʢʽʩʪʴ 

1 ʊʆɺ "ʅɺʇ"ʋʢʨʦʨʛʩʠʥʪʝʟ", ʤ. ʂʠʾʚ 1 

2 ʊʆɺ "ʌʘʨʤʘʮʝʚʪʠʯʥʘ ʢʦʤʧʘʥʽʷ "ɿʜʦʨʦʚ'ʷ" 8 

3 ɼʋ çɯʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʝʥʜʦʢʨʠʥʥʦʾ ʧʘʪʦʣʦʛʽʾè 1 

4 ʇɸʊ çʂʠʾʚʤʝʜʧʨʝʧʘʨʘʪè, ʤ. ʂʠʾʚ 1 

5 ɼʅʋ ʅʊʂ "ɯʥʩʪʠʪʫʪ ʤʦʥʦʢʨʠʩʪʘʣʽʚ" 17 

6 ʇɸʊ çʏʝʨʚʦʥʘ ʟʽʨʢʘè 1 

7 ʅɼʋ çʋʢʨʘʾʥʩʴʢʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ ʝʢʦʣʦʛʽʯʥʠʭ 

ʧʨʦʙʣʝʤè 
1 

8 ʅʘʫʢʦʚʦ-ʚʠʧʨʦʙʥʠʯʝ ʧʽʜʧʨʠʻʤʩʪʚʦ "ɯ.ʌ. ʃʘʙ", ʤ. ʂʠʾʚ 2 

9 ʅʊʎ çʃʘʟʫʨʽʪè 1 

10 ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʝʢʩʧʝʨʪʥʦ-ʢʨʠʤʽʥʘʣʽʩʪʠʯʥʠʡ ʄɺʉ 

ʋʢʨʘʾʥʠ 
6 

11 ʃɼʎ ʊʆɺ çʌʘʨʤʙʽʦʪʝʩʪè, ʤ. ʈʫʙʽʞʥʝ 3 

12 ʋʥʽʚʝʨʩʠʪʝʪ ʅʽʮʮʠ, ʤ. ʅʽʮʮʘ, ʌʨʘʥʮʽʷ 2 

13 ʋʥʽʚʝʨʩʠʪʝʪ ʃʽʣʣʴ 1, ʤ. ʃʽʣʣʴ, ʌʨʘʥʮʽʷ 2 

ɺʠʨʦʙʥʠʯʘ ʧʨʘʢʪʠʢʘ 2020 



ɺʠʨʦʙʥʠʯʘ ʧʨʘʢʪʠʢʘ 

ʂʣʽʥʽʯʥʦ-ʜʽʘʛʥʦʩʪʠʯʥʠʡ ʮʝʥʪʨ çʌʘʨʤʙʽʦʪʝʩʪè 

 



27 ʙʝʨʝʟʥʷ 2019 ʨʦʢʫ 

ʚʽʜʙʫʣʘʩʴ ʟʫʩʪʨʽʯ ʩʪʫʜʝʥʪʽʚ ʪʘ 

ʚʠʢʣʘʜʘʯʽʚ ʭʽʤʽʯʥʦʛʦ 

ʬʘʢʫʣʴʪʝʪʫ ʟ ʜʠʨʝʢʪʦʨʦʤ 

ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʫʢʦʚʦ-

ʜʦʩʣʽʜʥʦʛʦ ʝʢʩʧʝʨʪʥʦ-

ʢʨʠʤʽʥʘʣʽʩʪʠʯʥʦʛʦ ʮʝʥʪʨʫ 

ʄɺʉ ʋʢʨʘʾʥʠ ʇʝʨʣʽʥʠʤ ɯʛʦʨʝʤ 

ʉʪʘʥʽʩʣʘʚʦʚʠʯʝʤ. ʅʘ ʟʫʩʪʨʽʯʽ 

ʩʪʫʜʝʥʪʠ ʦʟʥʘʡʦʤʠʣʠʩʴ ʟ 

ʤʦʞʣʠʚʦʩʪʷʤʠ ʧʨʦʭʦʜʞʝʥʥʷ 

ʧʨʘʢʪʠʢʠ ʪʘ ʤʘʡʙʫʪʥʴʦʛʦ 

ʧʨʘʮʝʚʣʘʰʪʫʚʘʥʥʷ. 

ɺʠʨʦʙʥʠʯʘ ʧʨʘʢʪʠʢʘ 



ʇʨʘʮʝʚʣʘʰʪʫʚʘʥʥʷ ʚʠʧʫʩʢʥʠʢʽʚ 

ɺʠʧʫʩʢʥʠʢʠ ʫʩʧʽʰʥʦ ʧʨʘʮʶʶʪʴ ʟʘ 

ʬʘʭʦʤ ʫ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʢʦʤʧʘʥʽʷʭ, 

ʦʨʛʘʥʘʭ ʜʝʨʞʘʚʥʦʾ ʩʝʨʪʠʬʽʢʘʮʽʾ ʪʘ 

ʝʢʩʧʝʨʪʠʟʠ, ʝʢʦʣʦʛʽʯʥʦʛʦ ʪʘ ʤʠʪʥʦʛʦ 

ʢʦʥʪʨʦʣʶ, ʥʘ ʭʽʤʽʯʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ 

ʽ ʚ ʧʨʠʚʘʪʥʠʭ ʬʽʨʤʘʭ, ʧʨʦʜʦʚʞʫʶʪʴ 

ʥʘʫʢʦʚʫ ʜʽʷʣʴʥʽʩʪʴ ʚ ʥʘʫʢʦʚʠʭ 

ʣʘʙʦʨʘʪʦʨʽʷʭ ʪʘ ʽʥʩʪʠʪʫʪʘʭ, 

ʚʠʢʣʘʜʘʶʪʴ ʭʽʤʽʶ ʫ ʚʠʱʠʭ ʽ ʩʝʨʝʜʥʽʭ 

ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ, ʧʨʦʜʦʚʞʫʶʪʴ 

ʥʘʚʯʘʥʥʷ ʚ ʘʩʧʽʨʘʥʪʫʨʽ ʚ 

ʫʥʽʚʝʨʩʠʪʝʪʘʭ ʋʢʨʘʾʥʠ, ɭʚʨʦʧʠ ʪʘ 

ʉʐɸ 
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XI ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ  

çʍʽʤʽʯʥʽ ʂʘʨʘʟʽʥʩʴʢʽ ʯʠʪʘʥʥʷ ï 2019è (ʍʂʏ'19),  

22ï24 ʢʚʽʪʥʷ 2019 ʨʦʢʫ 

ʇʽʜ ʯʘʩ ʢʦʥʬʝʨʝʥʮʽʾ  

ʧʨʘʮʶʚʘʣʦ 4 ʩʝʢʮʽʾ: 

  

ʦʨʛʘʥʽʯʥʦʾ ʭʽʤʽʾ,  

ʥʝʦʨʛʘʥʽʯʥʦʾ ʭʽʤʽʾ,  

ʘʥʘʣʽʪʠʯʥʦʾ ʭʽʤʽʾ ʪʘ  

ʬʽʟʠʯʥʦʾ ʭʽʤʽʾ. 

 

ɺʩʴʦʛʦ ʟʘʨʝʻʩʪʨʫʚʘʣʦʩʴ 102 ʫʯʘʩʥʠʢʘ 

 

ʉʪʫʜʝʥʪʩʴʢʘ ʥʘʫʢʘ 



ʂʫʣʴʪʫʨʥʝ ʞʠʪʪʷ:  ʢʦʥʢʫʨʩ ɸʣʴʤʘ ʤʘʪʝʨ 



ʂʫʣʴʪʫʨʥʝ ʞʠʪʪʷ:  ʄʽʩ ʋʥʽʚʝʨʩʠʪʝʪ 2019 



ʂʫʣʴʪʫʨʥʝ ʞʠʪʪʷ:  ɼʝʥʴ ʭʽʤʽʢʘ  



ʉʧʦʨʪ: ʂʫʙʦʢ ʜʝʢʘʥʘ ʟ ʤʽʥʽʬʫʪʙʦʣʫ 2019/20 ʥ.ʨ. 
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ʇʨʦʮʝʜʫʨʘ 
1. ʈʝʻʩʪʨʘʮʽ ̫ʝʣʝʢʪʨʦʥʥʠʭ ʢʘʙʽʥʝʪʽʚ, ʟʘʚʘʥʪʘʞʝʥʥʷ  ʥʝʦʙʭʽʜʥʠʭ 

ʜʦʢʫʤʝʥʪʽʚ ʟ 1 ʣʠʧʥʷ 2021 ʨ. 

2. ʇʦʜʘʯʘ ʟʘʷʚ ʟ 14 ʜʦ 23 ʣʠʧʥʷ ʪʽʣʴʢʠ ʚ ʝʣʝʢʪʨʦʥʥʽʡ ʬʦʨʤʽ ʟ 

ʚʢʘʟʽʚʢʦʶ  

- ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ (ʙʶʜʞʝʪ / ʢʦʥʪʨʘʢʪ) 

- ʧʨʽʦʨʽʪʝʪʫ (ʧʦʢʘʟʥʠʢ ʧʨʽʦʨʠʪʝʪʥʦʩʪʽ 1 ʧʦʟʥʘʯʘʻ ʥʘʡʚʠʱʫ 

ʧʨʽʦʨʠʪʝʪʥʽʩʪʴ. ) 

3. ʈʝʡʪʠʥʛʦʚʽ ʩʧʠʩʢʠ  ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʦ ʟʘʨʘʭʫʚʘʥʥʷ - 28 ʣʠʧʥʷ 

4. ʇʦʜʘʯʘ ʦʨʠʛʽʥʘʣʽʚ ʜʦʢʫʤʝʥʪʽʚ  ï 28 ʣʠʧʥʷ ï 2 ʩʝʨʧʥʷ 2021 ʨ. 

ʂ̔ʣʴʢʽʩʪʴ ʟʘʷʚ 
ɺʩʪʫʧʥʠʢʠ ʤʦʞʫʪʴ ʧʦʜʘʪʠ ʜʦ ʧô̫ ʪʠ  ʟʘʷʚ ʥʘ ʤʽʩʮʷ ʜʝʨʞʘʚʥʦʛʦ ʪʘ 

ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʟʘʤʦʚʣʝʥʥʷ ʚ ʟʘʢʨʠʪʠʭ, ʪʘ ʚʽʜʢʨʠʪʠʭ ʢʦʥʢʫʨʩʥʠʭ 

ʧʨʦʧʦʟʠʮʽʷʭ.  

ɺʩʪʫʧʥʘ ʢʘʤʧʘʥʽʷ 2021 



ɼʦʢʫʤʝʥʪʠ ʥʘ ʟʘʨʘʭʫʚʘʥʥʷ 

 

Å ʧʘʩʧʦʨʪ (çʢʥʠʞʝʯʢʘè ï 1,2,11 ʩʪʦʨʽʥʢʠ ʘʙʦ ʧʣʘʩʪʠʢʦʚʘ ʢʘʨʪʢʘ 

+ ʚʠʪʷʛ ʟ ɭʜʠʥʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʜʝʤʦʛʨʘʬʽʯʥʦʛʦ ʨʝʻʩʪʨʫ ʱʦʜʦ 

ʨʝʻʩʪʨʘʮʽʾ ʤʽʩʮʷ ʧʨʦʞʠʚʘʥʥʷ) + 3 ʢʦʧʽʾ; 

Å ʬʦʪʦ 3*4 ï 6 ʰʪ (ʟʘʟʜʘʣʝʛʽʜʴ ʨʦʟʨʽʟʘʪʠ); 

Å ʽʜʝʥʪʠʬʽʢʘʮʽʡ ʢʦʜ + 3 ʢʦʧʽʾ; 

Å ʩʝʨʪʠʬʽʢʘʪʠ ɿʅʆ (ʫʢʨʘʾʥʩʴʢʘ ʤʦʚʘ, ʭʽʤʽʷ ʪʘ ʪʨʝʪʽʡ 

ʧʨʝʜʤʝʪ (ʤʘʪʝʤʘʪʠʢʘ, ʙʽʦʣʦʛʽʷ, ʬʽʟʠʢʘ, ʛʝʦʛʨʘʬʽʷ, ʽʥʦʟʝʤʥʘ 

ʤʦʚʘ, ʽʩʪʦʨʽʷ ʋʢʨʘʾʥʠ) ʦʨʠʛʽʥʘʣ + 2 ʢʦʧʽʾ; 

ɺʩʪʫʧʥʘ ʢʘʤʧʘʥʽʷ 2021 



ɼʦʢʫʤʝʥʪʠ ʥʘ ʟʘʨʘʭʫʚʘʥʥʷ 

 

Å ʽʥʬʦʨʤʘʮʽʡʥʘ ʢʘʨʪʢʘ ʜʦ ʩʝʨʪʠʬʽʢʘʪʫ 2 ʢʦʧʽʾ 

Å ʜʦʚʽʜʢʘ ʬʦʨʤʠ 086-ʦ(ʫ) (+ʬʦʨʤʘ ʟ ʱʝʧʣʝʥʥʷʤ ʪʘ 

ʬʣʶʦʨʦʛʨʘʬʽʷ 2021 ʨ.); 

Å ʘʪʝʩʪʘʪ ʧʨʦ ʧʦʚʥʫ ʩʝʨʝʜʥʶ ʦʩʚʽʪʫ: ʦʨʠʛʽʥʘʣ + 2 ʢʦʧʽʾ; 

Å ʜʦʜʘʪʦʢ ʜʦ ʘʪʝʩʪʘʪʫ: ʦʨʠʛʽʥʘʣ + 2 ʢʦʧʽʾ; 

Å 2 ʢʦʥʚʝʨʪʠ ʟ ʤʘʨʢʦʶ ʧʦ ʋʢʨʘʾʥʽ; 

Å ʧʦʩʚʽʜʯʝʥʥʷ ʧʨʦ ʧʨʦʧʠʩʢʫ ʘʙʦ ʚʽʡʩʴʢʦʚʠʡ ʢʚʠʪʦʢ + 2 ʢʦʧʽʾ 

(ɼʃʗ ʖʅɸʂɯɺ!!!) 

ɺʩʪʫʧʥʘ ʢʘʤʧʘʥʽʷ 2021 



   

 

ʍʌ ʍʅʋ:  ʂʦʥʢʫʨʩʥʠʡ ʙʘʣ 
ʂʦʥʢʫʨʩʥʠʡ ʙʘʣ (ʂɹ) =  

ʂ1 Ĭ ʇ1 + ʂ2 Ĭ ʇ2 + ʂ3 Ĭ ʇ3 + ʂ4 Ĭ ɸ + ʂ5 Ĭʄʃ + ʂ6 Ĭ ʆʋ 
 
1) ʇ1-ʇ3 - ʩʝʨʪʠʬʽʢʘʪʠ ʟ ʢʦʥʢʫʨʩʥʠʭ ʧʨʝʜʤʝʪʽʚ  

2) ɸ - ʩʝʨʝʜʥʽʡ ʙʘʣ ʜʦʢʫʤʝʥʪʘ (ʜʦʜʘʪʢʘ ʜʦ ʜʦʢʫʤʝʥʪʘ) ʧʨʦ ʧʦʚʥʫ 

    ʟʘʛʘʣʴʥʫ ʩʝʨʝʜʥʶ ʦʩʚʽʪʫ 

3) ʆʋ ï ʙʘʣ ʟʘ ʫʩʧʽʰʥʝ ʟʘʢʽʥʯʝʥʥʷ ʫ ʨʽʢ ʚʩʪʫʧʫ ʧʽʜʛʦʪʦʚʯʠʭ ʢʫʨʩʽʚ 

ʋʥʽʚʝʨʩʠʪʝʪʫ ʜʣʷ ʚʩʪʫʧʫ ʜʦ ʥʴʦʛʦ ʟʘ ʰʢʘʣʦʶ ʚʽʜ 100 ʜʦ 200 ʙʘʣʽʚ. 

4) ʄʃ ï ʦʮʽʥʢʘ ʟʘ ʤʦʪʠʚʘʮʽʡʥʠʡ ʣʠʩʪ, ʧʝʨʝʚʝʜʝʥʠʡ ʫ ʰʢʘʣʫ ʚʽʜ 100 ʜʦ 

200. 

ɺʩʪʫʧʥʘ ʢʘʤʧʘʥʽʷ 2021 



   

 
 

ʇʨʝʜʤʝʪ 

ʄʘʢʩʠʤʘʣʴʥʠʡ ɹʘʣ 

(ʤʽʥʽʤʘʣʴʥʠʡ) 

ʂʦʝʬʽʮʽʻʥʪ 

ʍʽʤʽʷ 200  (125) 0.5 

ʄʘʪʝʤʘʪʠʢʘ(ʧʨʦʬʽʣʴʥʠʡ) / 

ɹʽʦʣʦʛʽʷ / ʌʽʟʠʢʘ / ɻʝʦʛʨʘʬʽʷ 

ɯʥʦʟʝʤʥʘ ʤʦʚʘ / ɯʩʪʦʨʽʷ ʋʢʨʘʾʥʠ 

200  (100) 0.2 

ʋʢʨ. ʤʦʚʘ 200  (100) 0.2 

ɸʪʝʩʪʘʪ 0.1 

ʆʋ, ʄʃ 0.0 

ʍʌ ʍʅʋ:  ʂʦʥʢʫʨʩʥʠʡ ʙʘʣ 
ʆʩʚ̔ʪʥʷ ʧʨʦʛʨʘʤʘ çʍʽʤʽʷè 

ɺʩʪʫʧʥʘ ʢʘʤʧʘʥʽʷ 2021 



   

  

ʇʨʝʜʤʝʪ 

ʄʘʢʩʠʤʘʣʴʥʠʡ ɹʘʣ 

(ʤʽʥʽʤʘʣʴʥʠʡ) 

ʂʦʝʬʽʮʽʻʥʪ 

ʍʽʤʽʷ 200  (100) 0.5 

ʄʘʪʝʤʘʪʠʢʘ(ʧʨʦʬʽʣʴʥʠʡ) / 

ɹʽʦʣʦʛʽʷ / ʌʽʟʠʢʘ / ɻʝʦʛʨʘʬʽʷ 

ɯʥʦʟʝʤʥʘ ʤʦʚʘ / ɯʩʪʦʨʽʷ ʋʢʨʘʾʥʠ 

200  (100) 0.2 

ʋʢʨ. ʤʦʚʘ 200  (100) 0.2 

ɸʪʝʩʪʘʪ 0.1 

ʆʋ, ʄʃ 0.0 

ʍʌ ʍʅʋ:  ʂʦʥʢʫʨʩʥʠʡ ʙʘʣ 
ʆʩʚ̔ʪʥʷ ʧʨʦʛʨʘʤʘ çʍʘʨʯʦʚʘ ʭʽʤʽʷ ʪʘ ʭʘʨʯʦʚʘ ʙʝʟʧʝʢʘè 

ɺʩʪʫʧʥʘ ʢʘʤʧʘʥʽʷ 2021 



ʍʌ ʍʅʋ:  ɼʦʜʘʪʢʦʚʠʡ ʙʘʣ!!! 

 
 ʋʯʘʩʥʠʢʘʤ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʦʣʽʤʧʽʘʜʠ ʋʥʽʚʝʨʩʠʪʝʪʫ ʜʣʷ ʧʨʦʬʝʩʽʡʥʦʾ 

ʦʨʽʻʥʪʘʮʽʾ ʚʩʪʫʧʥʠʢʽʚ ʥʘ ʦʩʥʦʚʽ ʧʦʚʥʦʾ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʟʽ 

ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ, ʚʠʟʥʘʯʝʥʠʭ ʇʝʨʝʣʽʢʦʤ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ, ʷʢʠʤ 

ʥʘʜʘʻʪʴʩʷ ʦʩʦʙʣʠʚʘ ʧʽʜʪʨʠʤʢʘ (ʜʦʜʘʪʦʢ 4), ʤʦʞʫʪʴ ʥʘʨʘʭʦʚʫʚʘʪʠʩʴ 

ʜʦʜʘʪʢʦʚʽ ʙʘʣʠ ʜʦ ʦʮʽʥʢʠ ʩʝʨʪʠʬʽʢʘʪʘ ʟʦʚʥʽʰʥʴʦʛʦ ʥʝʟʘʣʝʞʥʦʛʦ 

ʦʮʽʥʶʚʘʥʥʷ ʟ ʦʜʥʦʛʦ ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʨʝʜʤʝʪʘ ʧʽʜ ʯʘʩ ʨʦʟʨʘʭʫʥʢʫ 

ʢʦʥʢʫʨʩʥʦʛʦ ʙʘʣʘ ʚ ʋʥʽʚʝʨʩʠʪʝʪʽ ʚ ʦʙʩʷʟʽ ʚʽʜ 1 ʜʦ 20 ʙʘʣʽʚ, ʘʣʝ ʥʝ ʚʠʱʝ 

ʥʽʞ 200 ʙʘʣʽʚ ʟʘ ʧʨʝʜʤʝʪ. 
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ʍʌ ʍʅʋ:  ʂʦʥʢʫʨʩʥʠʡ ʙʘʣ 
 ʆʩʪʘʪʦʯʥʦ ʢʦʥʢʫʨʩʥʠʡ ʙʘʣ ʤʥʦʞʠʪʴʩʷ ʥʘ ʨʝʛʽʦʥʘʣʴʥʠʡ (ʈʂ), ʛʘʣʫʟʝʚʠʡ 

(ɻʂ) ʪʘ ʩʽʣʴʩʴʢʠʡ (ʉʂ) ʢʦʝʬʽʮʽʻʥʪʠ ʰʣʷʭʦʤ ʡʦʛʦ ʤʥʦʞʝʥʥʷ ʥʘ ʾʭ ʜʦʙʫʪʦʢ, 

ʧʨʠʯʦʤʫ: 

ʈʂ ʜʦʨʽʚʥʶʻ 1,02 ʜʣʷ ʢʦʥʢʫʨʩʥʠʭ ʧʨʦʧʦʟʠʮʽʡ ʋʥʽʚʝʨʩʠʪʝʪʫ; 

ɻʂ ʜʦʨʽʚʥʶʻ 1,02 ʜʣʷ ʧʦʜʘʥʠʭ ʟʘʷʚ ʟ ʧʨʽʦʨʠʪʝʪʥʽʩʪʶ 1 ʪʘ 2 ʥʘ 

ʩʧʝʮʽʘʣʴʥʦʩʪʽ (ʧʨʝʜʤʝʪʥʽ ʩʧʝʮʽʘʣʴʥʦʩʪʽ, ʩʧʝʮʽʘʣʽʟʘʮʽʾ), ʧʝʨʝʜʙʘʯʝʥʽ ʚ 

ʇʝʨʝʣʽʢʫ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ, ʷʢʠʤ ʥʘʜʘʻʪʴʩʷ ʦʩʦʙʣʠʚʘ ʧʽʜʪʨʠʤʢʘ (ʜʦʜʘʪʦʢ 

4); 1,00 ʚ ʽʥʰʠʭ ʚʠʧʘʜʢʘʭ; ʉʂ ʜʦʨʽʚʥʶʻ 1,02 ʜʣʷ ʦʩʽʙ, ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʫ 

ʩʝʣʘʭ ʪʘ ʷʢʽ ʟʜʦʙʫʣʠ ʧʦʚʥʫ ʟʘʛʘʣʴʥʫ ʩʝʨʝʜʥʶ ʦʩʚʽʪʫ ʫ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ, 

ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʩʽʣ, ʫ ʨʽʢ ʚʩʪʫʧʫ (1,05 ï ʜʣʷ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ 

(ʧʨʝʜʤʝʪʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ, ʩʧʝʮʽʘʣʽʟʘʮʽʡ), ʧʝʨʝʜʙʘʯʝʥʠʭ ʫ ʇʝʨʝʣʽʢʫ 

ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ, ʷʢʠʤ ʥʘʜʘʻʪʴʩʷ ʦʩʦʙʣʠʚʘ ʧʽʜʪʨʠʤʢʘ); 1,00 ʚ ʽʥʰʠʭ 

ʚʠʧʘʜʢʘʭ. 
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ʍʌ ʍʅʋ:  ʃʽʮʝʥʟʽʷ 
  

ʆʩʚʽʪʥʷ 

ʧʨʦʛʨʘʤʘ  

ɼʝʥʥʘ ʬʦʨʤʘ 

ʥʘʚʯʘʥʥʷ 

ɿʘʦʯʥʘ ʬʦʨʤʘ 

ʥʘʚʯʘʥʥʷ 

ʍʽʤʽʷ 70 15 

ʍʘʨʯʦʚʘ ʭʽʤʽʷ 

ʪʘ ʭʘʨʯʦʚʘ 
ʙʝʟʧʝʢʘ 

30 10 
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ʍʌ ʍʅʋ:  ɹʶʜʞʝʪʥʽ ʤʽʩʮʷ 
  

ʆʩʚʽʪʥʷ 

ʧʨʦʛʨʘʤʘ  

ɼʝʥʥʘ ʬʦʨʤʘ 

ʥʘʚʯʘʥʥʷ 

ɿʘʦʯʥʘ ʬʦʨʤʘ 

ʥʘʚʯʘʥʥʷ 

ʍʽʤʽʷ 59 0 

ʍʘʨʯʦʚʘ ʭʽʤʽʷ 

ʪʘ ʭʘʨʯʦʚʘ 
ʙʝʟʧʝʢʘ 

0 0 

ɺʘʨʪʽʩʪʴ ʥʘʚʯʘʥʥʷ ʥʘ ʢʦʥʪʨʘʢʪʽ (2020 ʨʽʢ!!!) 

ɼʝʥʥʘ ʬʦʨʤʘ ʥʘʚʯʘʥʥʷ ï 11990 ʛʨʥ / ʨʽʢ 

ɿʘʦʯʥʘ ʬʦʨʤʘ ʥʘʚʯʘʥʥʷ ï 7190 ʛʨʥ / ʨʽʢ 

ɺʩʪʫʧʥʘ ʢʘʤʧʘʥʽʷ 2021 



   

 

ʍʌ ʍʅʋ:  ʤʠʥʫʣʽ ʨʦʢʠ 

ɺʩʪʫʧʥʘ ʢʘʤʧʘʥʽʷ 2020 

ʈʝʢʦʤʝʥʜʦʚʘʥʽ ʜʦ ʟʘʨʘʭʫʚʘʥʥʷ ʥʘ 59 ʙʶʜʞʝʪʥʠʭ ʤʽʩʮʴ 

ʆʩʚʽʪʥʴʦ-ʧʨʦʬʝʩʽʡʥʘ ʧʨʦʛʨʘʤʘ çʍʽʤʽʷè, ʙʘʢʘʣʘʚʨ 

ɹʘʣ/ɿʅʆ ʍ ʄ ʋ ʂɹ 

max 200 197 198 200 

min 147 132 137 159 

ɺ 2020 ʨ. ʧʦʜʘʥʦ 179 ʟʘʷʚ (59 ʟ I ʧʨ̔ʦʨ.),  

                                                                   (2018: 175, 50- I, 2019: 183, 53-I) 



   

 

ɯʥʬʦʨʤʘʮʽʷ ʜʣʷ ʘʙʽʪʫʨʽʻʥʪʽʚ ʍʌ 

http://www-chemistry.univer.kharkov.ua 

http://start.karazin.ua 

ʊʝʣʝʬʦʥʠ:  099-644-74-26    ʇʨʠʡʤʘʣʴʥʘ ʢʦʤʽʩʽʷ 

                            (057) 707-51-73 ɼʝʢʘʥʘʪ 

                            (057) 707-55-56  ɼʝʢʘʥ 

                             050-303-28-13     ʧʨʦʬ. ʂɸʃʋɻɯʅ ʆʣʝʛ ʄʠʢʦʣʘʡʦʚʠʯ) 

ʉʘʡʪ ʍʅʋ ʽʤʝʥʽ ɺ.ʅ. ʂʘʨʘʟʽʥʘ ʜʣʷ ʘʙʽʪʫʨʽʻʥʪʽʚ 

ʉʘʡʪ ʍʌ:  

E-mail:    vstup.chem@karazin.ua, chemjob@karazin.ua 
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chem.karazin 

 

ʉʪʦʨʽʥʢʘ  

ʍʌ ʚ  

Instagram 

ʉʪʦʨʽʥʢʠ ʍʌ ʚ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ 

t.me/chemKhNU 

 

ʉʪʦʨʽʥʢʘ  

ʍʌ ʚ  

Telegram 



ɼʗʂʋʖ 

ɿɸ ʋɺɸɻʋ 

ʆʥʣʘʡʥ-ʤʘʨʘʬʦʥ  

çɺʽʜʢʨʠʡ ʜʣʷ ʩʝʙʝ 

ʂʘʨʘʟʽʥʩʴʢʠʡè 

31 ʩʽʯʥʷ 2021 ʨ. 

You are  
welcome to 
�O�•�f�•�q�g�b�c  

�n�Z�d�m�e�v�l�_�l!!!   


