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ʩʪʨ. 2 

Ȭɖɢɔɫ çȸɧȮɘɑɝɞɑè 

 

ʩʪʨ. 3 

çȽɎɫɓɨ ɛɚɖɚɗɑəɔɕè 

 

ʩʪʨ. 4 

 
12 ʠʶʥʷ ð ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 
ʧʨʘʟʜʥʠʢ - çɼʝʥʴ ʈʦʩʩʠʠè. 

 
ʇʦʩʣʝ ʨʘʩʧʘʜʘ ʉʦʚʝʪʩʢʦʛʦ ʉʦ-
ʟʁʘ ʩʪʨʘʥʘ ʩʪʘʣʘ ʥʘʟrʚʘʪɹʩ̫ 
ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʝʡ. ʇʦʩʣʝ 
ʧʨʠʥʷʪʠʷ ʥʦʚʦʡ ʂʦʥʩʪʠʪʫʮʠʠ ʚʩʝ 
ʟʘʢʦʥʳ ʉʉʉʈ ʫʪʨʘʪʠʣʠ ʩʠʣʫ. ʈʦʩ-
ʩʠʷ ʩʪʘʣʘ ʧʨʘʚʦʚʳʤ ʠ ʜʝʤʦʢʨʘʪʠ-
ʯʝʩʢʠʤ ʛʦʩʫʜʘʨʩʪʚʦʤ. ʇʘʨʣʘʤʝʥʪ 
ʩʪʘʣ ʥʘʟʳʚʘʪʴʩʷ ʥʝ ʉʦʚʝʪʳ, ʘ 
ʌʝʜʝʨʘʣʴʥʦʝ ʩʦʙʨʘʥʠʝ. ʇʨʦʠʟʦ-
ʰʣʦ ʨʝʘʣʴʥʦʝ ʨʘʟʜʝʣʝʥʠʝ ʚʣʘʩʪʠ 
ʥʘ 3 ʚʝʪʚʠ, ʚʳʙʦʨʳ ʩʪʘʣʠ ʚʩʝʦʙ-
ʱʠʤʠ ʠ ʨʘʚʥʳʤʠ, ʙʳʣʦ ʧʨʦʚʦʟ-
ʛʣʘʰʝʥʦ ʚʝʨʭʦʚʝʥʩʪʚʦ ʟʘʢʦʥʘ. 
ʌʣʘʛʦʤ ʈʦʩʩʠʠ ʩʪʘʣʦ ʙʝʣʦ-ʩʠʥʝ-
ʢʨʘʩʥʦʝ ʧʦʣʦʪʥʠʱʝ, ʢʦʪʦʨʦʝ 
ʚʧʝʨʚʳʝ ʙʳʣʦ ʧʦʜʥʷʪʦ ʥʘ ʨʦʩ-
ʩʠʡʩʢʦʤ ʢʦʨʘʙʣʝ çʆʨʸʣè ʝʱʝ ʚ 
XVII ʚʝʢʝ, ʘ ʩ 1896 ʛʦʜʘ ʚʧʣʦʪʴ ʜʦ 
ɺʝʣʠʢʦʡ ʨʫʩʩʢʦʡ ʨʝʚʦʣʶʮʠʠ ð 
ʵʪʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʠʤʚʦʣ ʈʦʩ-
ʩʠʡʩʢʦʡ ʠʤʧʝʨʠʠ. ʉʦʚʝʪʩʢʘʷ 
ʚʣʘʩʪʴ ʬʣʘʛʦʤ ʩʪʨʘʥʳ ʉʦʚʝʪʦʚ 
ʩʜʝʣʘʣʘ ʢʨʘʩʥʦʝ ʧʦʣʦʪʥʠʱʝ ʩ 
ʩʝʨʧʦʤ ʠ ʤʦʣʦʪʦʤ, ʘ ʧʨʠ ɹʦʨʠʩʝ 
ɽʣʴʮʠʥʝ ʪʨʠʢʦʣʦʨ ʩʥʦʚʘ ʩʪʘʣ 
ʩʠʤʚʦʣʦʤ ʥʦʚʦʡ ʈʦʩʩʠʠ. 
ɺʧʝʨʚʳʝ ʧʨʘʟʜʥʠʢ ʦʪʤʝʯʘʣʩʷ 

12 ʠʶʥʷ 1995 ʛʦʜʘ. ɺ ʂʨʝʤʣʝ ʚ 
ʵʪʦʪ ʜʝʥʴ ʩʦʩʪʦʷʣʘʩʴ ʧʝʨʚʘʷ 
ʮʝʨʝʤʦʥʠʷ ʚʨʫʯʝʥʠʷ ʫʯʨʝʞʜʝʥ-
ʥʳʭ ʚ 1992-1993 ʛʦʜʘʭ ɻʦʩʫʜʘʨ-
ʩʪʚʝʥʥʳʭ ʧʨʝʤʠʡ ʈʌ ʚ ʦʙʣʘʩʪʠ 
ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ, ʣʠʪʝʨʘʪʫʨʳ 
ʠ ʠʩʢʫʩʩʪʚʘ. ɺ ʧʦʩʣʝʜʫʶʱʠʝ 
ʛʦʜʳ ʚʨʫʯʝʥʠʝ ɻʦʩʧʨʝʤʠʡ 12 
ʠʶʥʷ ʩʪʘʣʦ ʪʨʘʜʠʮʠʝʡ. ʇʨʘʟʜ-
ʥʠʢ ʧʦʣʫʯʠʣ ʪʘʢʞʝ ʥʝʦʬʠʮʠʘʣʴ-
ʥʦʝ ʥʘʟʚʘʥʠʝ "ɼʝʥʴ ʥʝʟʘʚʠʩʠ-
ʤʦʩʪʠ". ʕʪʘ ʬʦʨʤʫʣʠʨʦʚʢʘ ʚ 
ʦʬʠʮʠʘʣʴʥʳʭ ʜʦʢʫʤʝʥʪʘʭ ʥʝ 
ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ, ʦʜʥʘʢʦ  

ȹɌɟɣəɧɕ ɞɟɜəɔɜ  

çScience challengeè 

 

 ʚ ʧʝʯʘʪʠ, ʧʨʠʩʫʪʩʪʚʦʚʘʣʘ ʥʘ 
ʧʣʘʢʘʪʘʭ ʠ ʧʨʘʟʜʥʠʯʥʳʭ ʨʘʩ-
ʪʷʞʢʘʭ. ʇʨʘʟʜʥʠʢ ʧʦʣʫʯʠʣ ʪʘʢ-
ʞʝ ʥʝʦʬʠʮʠʘʣʴʥʦʝ ʥʘʟʚʘʥʠʝ 
"ɼʝʥʴ ʥʝʟʘʚʠʩʠʤʦʩʪʠ". ʕʪʘ 
ʬʦʨʤʫʣʠʨʦʚʢʘ ʚ ʦʬʠʮʠʘʣʴʥʳʭ 
ʜʦʢʫʤʝʥʪʘʭ ʥʝ ʠʩʧʦʣʴʟʦʚʘ-
ʣʘʩʴ, ʦʜʥʘʢʦ ʫʧʦʪʨʝʙʣʷʣʘʩʴ ʚ 
ʧʝʯʘʪʠ, ʧʨʠʩʫʪʩʪʚʦʚʘʣʘ ʥʘ 
ʧʣʘʢʘʪʘʭ ʠ ʧʨʘʟʜʥʠʯʥʳʭ ʨʘʩ-
ʪʷʞʢʘʭ.  
ɺ 1998 ʛʦʜʫ ʧʨʝʟʠʜʝʥʪ ʈʌ 

ɹʦʨʠʩ ɽʣʴʮʠʥ ʚ ʩʚʦʝʤ ʦʙʨʘʱʝ-
ʥʠʠ ʧʦ ʮʝʥʪʨʘʣʴʥʦʤʫ ʪʝʣʝʚʠ-
ʜʝʥʠʶ ʧʨʝʜʣʦʞʠʣ ʥʘʟʳʚʘʪʴ 
ɼʝʥʴ ʧʨʠʥʷʪʠʷ ɼʝʢʣʘʨʘʮʠʠ ʦ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʩʫʚʝʨʝʥʠʪʝʪʝ 
ɼʥʝʤ ʈʦʩʩʠʠ. ʆʜʥʘʢʦ ʦʬʠʮʠ-
ʘʣʴʥʦ ʥʦʚʦʝ ʥʘʟʚʘʥʠʝ ʧʨʘʟʜ-
ʥʠʢ ʧʦʣʫʯʠʣ ʣʠʰʴ 1 ʬʝʚʨʘʣʷ 
2002 ʛʦʜʘ - ʩ ʤʦʤʝʥʪʘ ʚʩʪʫʧʣʝ-
ʥʠʷ ʚ ʩʠʣʫ ʥʦʚʦʛʦ ʊʨʫʜʦʚʦʛʦ 
ʢʦʜʝʢʩʘ ʈʌ, ʚ ʢʦʪʦʨʦʤ ʙʳʣʠ 
ʧʨʦʧʠʩʘʥʳ ʧʨʘʟʜʥʠʯʥʳʝ ʠ ʚʳ-
ʭʦʜʥʳʝ ʜʥʠ. 
ɺ 2003 ʛʦʜʫ ʛʣʘʚʥʳʝ ʧʨʘʟʜ-

ʥʠʯʥʳʝ ʪʦʨʞʝʩʪʚʘ ʚʧʝʨʚʳʝ 
ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʥʘ ʂʨʘʩʥʦʡ 
ʧʣʦʱʘʜʠ ʩʪʦʣʠʮʳ. ʇʦʩʣʝ ʪʝʘʪ-
ʨʘʣʠʟʦʚʘʥʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 
ʟʜʝʩʴ ʧʨʦʰʣʠ ʜʝʣʝʛʘʮʠʠ ʦʪ 
ʚʩʝʭ ʨʦʩʩʠʡʩʢʠʭ ʨʝʛʠʦʥʦʚ, ʟʘ-
ʪʝʤ ʩʦʩʪʦʷʣʩʷ ʧʘʨʘʜ ʧʨʝʜʩʪʘ-
ʚʠʪʝʣʝʡ ɺʦʦʨʫʞʝʥʥʳʭ ʩʠʣ. 
ʂʫʣʴʤʠʥʘʮʠʝʡ ʧʨʘʟʜʥʠʢʘ ʩʪʘ-
ʣʦ ʚʦʟʜʫʰʥʦʝ ʰʦʫ, ʚ ʢʦʪʦʨʦʤ 
ʫʯʘʩʪʚʦʚʘʣʠ 10 ʙʦʝʚʳʭ ʩʘʤʦ-
ʣʝʪʦʚ ʉʫ-27 ʠ ʄʠɻ-29 ʧʠʣʦʪʘʞ-
ʥʳʭ ʛʨʫʧʧ "ʈʫʩʩʢʠʝ ʚʠʪʷʟʠ" ʠ 
"ʉʪʨʠʞʠ". ʅʘ ɺʘʩʠʣʴʝʚʩʢʦʤ 
ʩʧʫʩʢʝ ʙʳʣ ʫʩʪʨʦʝʥ ʬʝʡʝʨʚʝʨʢ 
ʚ ʮʚʝʪʘʭ ʨʦʩʩʠʡʩʢʦʛʦ ʬʣʘʛʘ. 
ɺ ɼʝʥʴ ʈʦʩʩʠʠ ʧʨʦʚʦʜʷʪʩʷ 

ʧʨʘʟʜʥʠʯʥʳʝ ʢʦʥʮʝʨʪʳ ʠ ʤʝʨʦ-
ʧʨʠʷʪʠʷ ʚ ʛʦʨʦʜʘʭ ʈʦʩʩʠʠ ʠ ʚ 
ʩʪʦʣʠʮʝ. ɺ ʄʦʩʢʚʝ ʤʦʞʥʦ ʧʦ-
ʩʤʦʪʨʝʪʴ ʘʬʠʰʫ ʤʝʨʦʧʨʠʷʪʠʡ ʚ 
ʤʫʟʝʷʭ-ʟʘʧʦʚʝʜʥʠʢʘʭ 
çʎʘʨʠʮʳʥʦè ʠ çʂʦʣʦʤʝʥʩʢʦʝè.  

 
ʅʘ ʂʨʘʩʥʦʡ ʧʣʦʱʘʜʠ ʪʦʞʝ 

ʧʨʦʭʦʜʷʪ ʦʬʠʮʠʘʣʴʥʳʝ ʠ ʧʨʘʟʜ-
ʥʠʯʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʢʦʪʦʨʳʝ 
ʟʘʚʝʨʰʘʶʪʩʷ ʧʨʘʟʜʥʠʯʥʳʤ ʩʘ-
ʣʶʪʦʤ. 

ʄʝʣʴʥʠʢʦʚʘ ʃʘʨʠʩʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ 

ɼʨʘʯʝʚʘ ɺʝʨʘ ɸʣʝʢʩʝʝʚʥʘ 

ɹʦʨʠʩʦʚʘ ɺʘʣʝʥʪʠʥʘ ʉʝʨʛʝʝʚʥʘ 

ʅʦʩʢʦʚʘ ʅʠʥʘ ʂʦʥʩʪʘʥʪʠʥʦʚʥʘ 

ʌʝʬʝʣʦʚ ɸʣʝʢʩʝʡ ɸʥʘʪʦʣʴʝʚʠʯ 

ʉʫʣʝʡʤʘʥʦʚʘ ʀʨʠʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ 

ʃʘʚʨʝʥʦʚʘ ʃʶʙʦʚʴ ɸʣʝʢʩʘʥʜʨʦʚʥʘ 

ȯȬȳȱȾȬ Ȱȷɋ ȻȼȱȻȺȰȬȮȬȾȱȷȱȵ 

ȽȾȿȰȱȹȾȺȮ ɔ ȽȺȾȼȿȰȹȴȶȺȮ 
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ËƅǃḼᵼᵹḑᴷ Ô ᶍᶅᵂ ᵻᵂᴻưᵂᵽᶂḎḏᶅᵋ ᶂᵹḑᵹᶅᵋ ƸᵹᶂḎᵻᵂ, ᶂᵂ Ḷᴺᵕ ᵺᵂᴿᵕᵕ ᶁḼᵼᶄᵂÌÕƓǃᶂᶄᴼ ƜḎᶄḬ  

ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ - ɻ ʪʦ 
ʧʦʣʫʯʝʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʜʦʤʘ ʩ 
ʧʦʤʦʱʴʶ ʚʠʜʝʦʢʫʨʩʦʚ, ʦʥʣʘʡʥ - 
ʣʝʢʮʠʡ, ʵʣʝʢʪʨʦʥʥʳʭ ʫʯʝʙʥʠʢʦʚ. 
ɺ ʦʩʥʦʚʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝ-
ʥʠʷ ʣʝʞʘʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʟʘ-
ʥʷʪʠʷ ʫʯʝʥʠʢʘ ʧʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ 
ʧʨʦʛʨʘʤʤʝ. ʆʪʯʝʪʳ ʦ ʧʨʦʜʝʣʘʥ-
ʥʦʡ ʨʘʙʦʪʝ ʦʥ ʧʝʨʠʦʜʠʯʝʩʢʠ ʦʪ-
ʜʘʝʪ ʥʘ ʧʨʦʚʝʨʢʫ ʧʨʝʧʦʜʘʚʘʪʝʣʶ. 
ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʧʦʟ-
ʚʦʣʷʝʪ ʧʝʨʝʚʝʩʪʠ ʚʩʝ ʵʪʘʧʳ 
ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʫʜʘʣʝʥʥʳʡ 
ʬʦʨʤʘʪ.  
ʆʩʦʙʝʥʥʦ ʥʝʧʨʠʚʳʯʥʦ ʜʣʷ 

ʩʪʫʜʝʥʪʦʚ ʙʫʜʝʪ ʧʨʦʭʦʜʠʪʴ ʩʝʩ-
ʩʠʷ, ʜʣʷ ʢʦʛʦ-ʪʦ ʵʪʘ ʥʦʚʦʩʪʴ ʥʝ 
ʩʘʤʘʷ ʭʦʨʦʰʘʷ. ʅʦ ʥʝʩʤʦʪʨʷ ʥʘ 
ʬʦʨʤʘʪ ʧʨʦʚʝʜʝʥʠʷ ʩʝʩʩʠʠ, ʛʣʘʚ-
ʥʦʝ, ʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦʜʦʡʪʠ ʢ ʝʸ 
ʩʜʘʯʝ ʠ ʙʳʪʴ ʫʚʝʨʝʥʥʳʤ ʚ ʪʦʤ, 
ʯʪʦ ʚʩʸ ʧʨʦʡʜʝʪ ʭʦʨʦʰʦ ʠ ʫʩʧʝʰ-
ʥʦ. 
çé.ɼʦ ʥʘʯʘʣʘ ʢʘʨʘʥʪʠʥʘ, ʚ 

ʠʥʩʪʠʪʫʪʝ ʧʨʦʭʦʜʠʣʦ ʦʙʫʯʝʥʠʝ ʧʦ 
ʨʘʙʦʪʝ ʩ ʜʠʩʪʘʥʮʠʦʥʥʳʤʠ ʩʝʨʚʠ-
ʩʘʤʠ: ʧʣʘʪʬʦʨʤʦʡ Moodl, Skype 
ʜʣʷ ʙʠʟʥʝʩʘ. ʇʨʠ ʧʝʨʝʚʦʜʝ ʥʘ 
ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʚʳʯʠʩ-
ʣʠʪʝʣʴʥʳʡ ʮʝʥʪʨ ʫʩʪʘʥʘʚʣʠʚʘʣ 
çSkype ʜʣʷ ʙʠʟʥʝʩʘè ʥʘ ʣʠʯʥʳʝ 
ʥʦʫʪʙʫʢʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʧʦʤʦ-
ʛʘʣ ʨʘʟʦʙʨʘʪʴʩʷ ʩ ʨʘʙʦʪʦʡ ʩʝʨʚʠ-
ʩʘ. ʅʝʩʢʦʣʴʢʦ ʥʝʜʝʣʴ ʨʘʙʦʪʘʣʘ 
ʩʣʫʞʙʘ ʧʦʜʜʝʨʞʢʠ ʩʪʫʜʝʥʪʦʚ ʠ 
ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ. ʅʘ ʥʘʰʝʡ ʢʘ-
ʬʝʜʨʝ: ʥʘʤ ʥʝ ʧʦʜʦʰʝʣ Skype, 
ʧʦ ʧʨʠʯʠʥʝ ʥʠʟʢʦʛʦ ʬʫʥʢʮʠʦʥʘʣʘ, 
ʧʦʵʪʦʤʫ ʤʳ ʜʣʷ ʩʝʙʷ ʚʦʩʧʦʣʴʟʦ-
ʚʘʣʠʩʴ ʧʣʘʪʬʦʨʤʦʡ ZOOM.  

ʀʩʧʦʣʴʟʫʷ ʚʪʦʨʫʶ ʢʘʤʝʨʫ, ʷ ʚʝʣʘ 
ʟʘʥʷʪʠʷ ʜʣʷ ʬʠʟʠʯʝʩʢʠʭ ʜʝʤʦʥ-
ʩʪʨʘʮʠʡ. ʏʝʨʝʟ ʧʘʨʫ ʥʝʜʝʣʴ, ʤʳ 
ʟʘʢʫʧʠʣʠ ʛʨʘʬʠʯʝʩʢʠʝ ʧʣʘʥʰʝʪʳ, 
ʚʝʣʠ ʣʝʢʮʠʠ ʦʥʣʘʡʥ, ʧʨʘʢʪʠʯʝʩʢʠ 
ʥʠʯʝʤ ʥʝ ʦʪʣʠʯʘʶʱʠʝʩʷ ʦʪ ʨʘʙʦ-
ʪʳ ʚ ʘʫʜʠʪʦʨʠʠ. ʉʪʫʜʝʥʪʳ 1 ʢʫʨ-
ʩʘ ʜʦ ʢʘʨʘʥʪʠʥʘ ʫʩʧʝʣʠ ʩʜʝʣʘʪʴ 
ʚʩʝ ʣʘʙʦʨʘʪʦʨʥʳʝ ʧʦ ʬʠʟʠʢʝ, 
ʧʦʵʪʦʤʫ ʚ ʪʝʯʝʥʠʠ ʜʚʫʭ ʤʝʩʷʮʝʚ 
ʩʧʦʢʦʡʥʦ ʟʘʱʠʱʘʣʠ ʣʘʙʦʨʘʪʦʨ-
ʥʳʝ ʨʘʙʦʪʳ ʠ ʜʦʤʘʰʥʠʝ ʟʘʜʘʥʠʷ, 
ʠʩʧʦʣʴʟʫʷ ʛʦʣʦʩʦʚʳʝ ʩʦʦʙʱʝʥʠʷ 
ʚ ɺʢʦʥʪʘʢʪʝ. ʄʥʦʛʠʝ ʩʨʘʟʫ ʚʦʩ-
ʧʦʣʴʟʦʚʘʣʠʩʴ ʵʪʦʡ ʚʦʟʤʦʞʥʦ-
ʩʪʴʶ. ʈʘʙʦʪʘʣʠ ʢʘʞʜʫʶ ʥʝʜʝʣʶ, 
ʠ ʢ ʥʘʯʘʣʫ ʤʘʷ ʧʦʣʫʯʠʣʠ ʟʘʯʝʪ.  
ʇʣʶʩ:r ʨʘʙʦʪʘʷ ʥʘ ʧʣʘʪʬʦʨ-

ʤʝ ZOOM ʧʨʦʚʦʜʠʣʘ ʧʦʣʥʦʮʝʥ-
ʥʳʝ ʟʘʥʷʪʠʷ, ʥʘ ʩʝʤʠʥʘʨʘʭ ʘʢʪʠʚ-
ʥʳʝ ʩʪʫʜʝʥʪʳ ʦʪʚʝʯʘʣʠ ʠ ʟʘʜʘʚʘ-
ʣʠ ʚʦʧʨʦʩʳ; ʜʝʣʘʣʘ ʟʘʧʠʩʴ ʟʘʥʷ-
ʪʠʷ, ʧʦʪʦʤ ʟʘʧʠʩʴ ʨʘʟʤʝʱʘʣʠ ʚ 
ʦʙʱʠʡ ʯʘʪ, ʤʦʞʥʦ ʙʳʣʦ ʧʝʨʝ-
ʩʤʦʪʨʝʪʴ ʠʣʠ ʧʦʩʤʦʪʨʝʪʴ ʦʪʩʫʪ-
ʩʪʚʫʶʱʠʤ. ʇʨʠ ʩʜʘʯʝ ʣʘʙʦʨʘʪʦʨ-
ʥʳʭ ʨʘʙʦʪ ʦʪʧʨʘʚʣʷʣʘ ʧʝʨʝʩʤʦʪ-
ʨʝʪʴ ʟʘʥʷʪʠʝ ʩ ʥʫʞʥʦʡ ʪʝʤʦʡ.  
ʄʠʥʫʩʳ: ʦʯʝʥʴ ʩʣʦʞʥʦ ʨʘʙʦ-

ʪʘʪʴ ʙʝʟ ʢʦʥʪʘʢʪʘ ʩ ʘʫʜʠʪʦʨʠʡ. 
ɼʫʤʘʶ, ʧʨʠ ʵʪʦʤ ʩʪʨʘʜʘʣʦ ʢʘʯʝ-
ʩʪʚʦ ʠʟʣʘʛʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʇʦ 
ʢʘʯʝʩʪʚʫ ʦʙʫʯʝʥʠʷ ʙʫʜʝʪ ʚʠʜʥʦ 
ʥʘ ʵʢʟʘʤʝʥʝ. ʇʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, 
ʥʘ ʤʦʡ ʚʟʛʣʷʜ ʭʫʞʝ, ʯʝʤ ʦʙʳʯʥʦʝ 
ʦʙʫʯʝʥʠʝ, ʢʘʢ ʢʨʘʡʥʷʷ ʤʝʨʘ - ʭʦ-
ʨʦʰʦèé.è - ʧʦʜʝʣʠʣʘʩʴ ʅʘʪʘʣʴʷ 
ɺʣʘʜʠʤʠʨʦʚʥʘ ʃʝʦʥʪʴʝʚʘ - ʧʨʝ-
ʧʦʜʘʚʘʪʝʣʴ ʬʠʟʠʢʠ ʆʊʀ ʅʀʗʋ 
ʄʀʌʀ. 

ʉʨʝʜʠ ʩʪʫʜʝʥʪʦʚ ʠʥʩʪʠʪʫʪʘ 
ʙʳʣ ʧʨʦʚʝʜʝʥ ʦʧʨʦʩ ʧʦ ʚʳʷʚʣʝ-
ʥʠʶ ʧʨʦʙʣʝʤ ʠ ʪʨʫʜʥʦʩʪʝʡ, ʚʦʟʥʠ-
ʢʘʶʱʠʭ ʚ ʧʝʨʠʦʜ ʜʠʩʪʘʥʮʠʦʥʥʦʡ 
ʨʘʙʦʪʳ. ʆʪʯʝʪ ʧʦʢʘʟʘʣ, ʯʪʦ ʙʦʣʴ-
ʰʘʷ ʯʘʩʪʴ ʩʪʫʜʝʥʪʦʚ ʜʦʚʦʣʴʥʳ 
ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʠʩʪʝʤʦʡ ʪʘʢʦʛʦ 
ʦʙʫʯʝʥʠʝ.  

 
ç...ɼʣʷ ʤʝʥʷ ʛʣʘʚʥʳʝ ʧʨʝʠʤʫ-

ʱʝʩʪʚʘ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ 
ʩʦʩʪʦʷʪ ʚ ʪʦʤ, ʯʪʦ ʩʪʫʜʝʥʪ ʩʘʤ 
ʚʳʩʪʨʘʠʚʘʝʪ ʩʝʙʝ ʠʥʜʠʚʠʜʫʘʣʴ-
ʥʳʡ ʛʨʘʬʠʢ ʦʙʫʯʝʥʠʷ. ʋ ʩʪʫʜʝʥʪʘ 
ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʫʯʘʪʴʩʷ, ʥʝ 
ʚʳʭʦʜʷ ʠʟ ʜʦʤʘ, ʣʠʙʦ ʞʝ ʚ ʣʶʙʦʤ 
ʜʨʫʛʦʤ ʤʝʩʪʝ, ʛʣʘʚʥʦʝ ʠʤʝʪʴ ʧʨʠ 
ʩʝʙʝ ʢʦʤʧʴʶʪʝʨ ʠ ʜʦʩʪʫʧ ʚ ʀʥʪʝʨ-
ʥʝʪ. ʊʘʢʞʝ ʤʦʞʥʦ ʚʥʦʚʴ ʧʦʚʪʦʨʷʪʴ 
ʨʘʥʝʝ ʠʟʫʯʝʥʥʳʡ ʤʘʪʝʨʠʘʣ, ʧʦʪʦ-
ʤʫ ʯʪʦ ʦʥ ʠʤʝʝʪʩʷ ʚ ʵʣʝʢʪʨʦʥʥʦʤ 
ʚʠʜʝ, ʩʶʜʘ ʞʝ ʦʪʥʦʩʷʪʩʷ ʠ ʟʘʧʠ-
ʩʘʥʥʳʝ ʦʥʣʘʡʥ-ʣʝʢʮʠʠ. ʅʝʜʦʩʪʘʪ-
ʢʠ ʞʝ ʩʦʩʪʦʷʪ ʚ ʪʦʤ, ʯʪʦ ʥʝʪ ʣʠʯʥʦ-
ʛʦ ʢʦʥʪʘʢʪʘ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ, ʥʝ 
ʚʩʝʛʜʘ ʦʥʣʘʡʥ ʚʩʪʨʝʯʠ ʧʨʠʥʦʩʷʪ 
ʢʦʤʬʦʨʪ. ʇʦʤʠʤʦ ʵʪʦʛʦ ʙʦʣʴʰʘʷ 
ʯʘʩʪʴ ʤʘʪʝʨʠʘʣʘ ʦʪʥʦʩʠʪʩʷ ʢ ʩʘ-
ʤʦʩʪʦʷʪʝʣʴʥʦʤʫ ʠʟʫʯʝʥʠʶ, ʘ ʜʣʷ 
ʵʪʦʛʦ ʫ ʩʪʫʜʝʥʪʦʚ ʥʝ ʚʩʝʛʜʘ ʭʚʘʪʘ-
ʝʪ ʤʦʪʠʚʘʮʠʠ. ɺ ʦʙʱʝʤ ʚ ʜʠʩʪʘʥ-
ʮʠʦʥʥʦʤ ʦʙʫʯʝʥʠʠ ʝʩʪʴ ʢʘʢ ʤʠʥʫ-
ʩʳ , ʪʘʢ ʠ ʧʣʶʩʳ. ɼʣʷ ʢʘʞʜʦʛʦ ʩʫ-
ʱʝʩʪʚʫʶʪ ʩʚʦʠ ʩʣʦʞʥʦʩʪʠ. ʃʠʯʥʦ 
ʜʣʷ ʤʝʥʷ ʜʠʩʪʘʥʮʠʦʥʥʳʡ ʬʦʨʤʘʪ 
ʷʚʣʷʝʪʩʷ ʚ ʢʘʢʦʡ-ʪʦ ʩʪʝʧʝʥʠ ʪʨʫʜ-

ʥʦʚʘʪè - ʨʘʩʩʢʘʟʘʣʘ ʩʪʫʜʝʥʪʢʘ ʠʥ-
ʩʪʠʪʫʪʘ, ʂʩʝʥʠʷ ʂʦʣʝʩʥʠʢʦʚʘ. 

 

çΧΦɼʣʷ ʤʝʥʷ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚ 
ʪʦʤ, ʯʪʦ ʩʧʦʢʦʡʥʘʷ ʦʙʩʪʘʥʦʚʢʘ. ʅʝ 
ʥʘʜʦ ʢʫʜʘ-ʪʦ ʪʦʨʦʧʠʪʴʩʷ, ʥʘ ʦʙʝʜ, 
ʥʘ ʧʘʨʳ. ɺʝʟʜʝ ʚʩʸ ʫʩʧʝʝʰʴ ʪʘʢ 
ʢʦʤʬʦʨʪʥʝʝ. ʄʠʥʫʩ ʪʦʣʴʢʦ ʚ ʪʦʤ, 
ʯʪʦ ʥʝ ʦʯʝʥʴ ʫʜʦʙʥʦ ʚʦʩʧʨʠʥʠʤʘʪʴ 
ʧʨʝʧʦʜʘʚʘʝʤʳʡ ʤʘʪʝʨʠʘʣè - ʧʦʜʝ-
ʣʠʣʩʷ ʩʪʫʜʝʥʪ ʠʥʩʪʠʪʫʪʘ, ɸʥʜʨʝʡ 
ʐʣʝʙʠʥ 

 

çΦΦΦɼʣʷ ʩʝʙʷ ʷ ʚʳʷʚʠʣʘ ʧʣʶʩʳ 
ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʝ ʚ ʪʦʤ, 
ʯʪʦ ʥʝ ʥʫʞʥʦ ʪʨʘʪʠʪʴ ʚʨʝʤʷ ʥʘ 
ʜʦʨʦʛʫ ʜʦ ʠʥʩʪʠʪʫʪʘ, ʝʩʪʴ ʚʠʜʝʦ 
ʟʘʧʠʩʠ ʧʨʦʡʜʝʥʥʳʭ ʫʨʦʢʦʚ, ʨʘʙʦʪʘ 
ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʬʦʨʤʝ. 
ʀʟ ʤʠʥʫʩʦʚ: ʥʝ ʚʩʝ ʧʨʝʧʦʜʘʚʘʪʝʣʠ 
ʩʤʦʛʣʠ ʚ ʨʝʞʠʤʝ ʦʥʣʘʡʥ ʜʘʚʘʪʴ 
ʤʘʪʝʨʠʘʣ ʚ ʪʦʡ ʞʝ ʧʦʥʷʪʥʦʡ ʬʦʨ-
ʤʝ, ʩʨʘʚʥʠʚʘʷ ʩ ʧʨʘʢʪʠʢʘʤʠ ʚ ʫʥʠ-
ʚʝʨʩʠʪʝʪʝè - ʨʘʩʩʢʘʟʘʣʘ ʩʪʫʜʝʥʪʢʘ 
ʆʊʀ - ɸʥʘʩʪʘʩʠʷ ʄʝʨʟʣʷʢʦʚʘ. 

 

  

 



    Ëƅǃᵻᵂᴻưᵂᵽᶂᵂ ᶃḎḫǃᵼᵾᶅᵋ ᶅḎḋᵂ, ᵿᶅᵂ ᵁᵕ ḏᵼᴷǃᶅᵅᵌÌ  -  ƒǃḍḫ ƇḼᶆᵋ  
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ɸʢʮʠʷ çʄʳɺʤʝʩʪʝè - ɻ ʪʦ ʝʜʠʥʘʷ ʩʠʣʘ ʧʨʦʪʠʚ ʧʘʥʜʝʤʠʠ. ʇʦ ʚʩʝʡ 

ʩʪʨʘʥʝ ʦʪʢʣʠʢʥʫʣʠʩʴ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʚʦʣʦʥʪʝʨʩʢʠʭ ʜʚʠʞʝʥʠʡ ʠ ʩʧʣʦʪʠ-

ʣʠʩʴ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʦʙʱʝʡ ʮʝʣʠ - ʧʦʤʦʱʴ ʧʦʞʠʣʳʤ ʣʶʜʷʤ, ʥʫʞ-

ʜʘʶʱʠʝʩʷ ʚ ʧʦʜʜʝʨʞʢʝ ʠ ʚʥʠʤʘʥʠʠ.  

ʋʞʝ ʜʚʘ ʤʝʩʷʮʘ ʚʦʣʦʥʪʝʨʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʪʫʜʝʥʪʳ ʆʊʀ ʅʀʗʋ 
ʄʀʌʀ  ʧʨʝʦʜʦʣʝʚʘʶʪ ʢʠʣʦʤʝʪʨʳ ʥʘ ʣʠʯʥʦʤ ʪʨʘʥʩʧʦʨʪʝ, ʧʦʤʦʛʘʶʪ 
ʨʝʰʘʪʴ ʙʳʪʦʚʳʝ ʧʨʦʙʣʝʤʳ, ʜʦʩʪʘʚʣʷʶʪ ʧʨʦʜʫʢʪʳ ʠ ʤʝʜʠʢʘʤʝʥʪʳ ʧʦ 
ʚʩʝʤʫ ʆʟʸʨʩʢʦʤʫ ʛʦʨʦʜʩʢʦʤʫ ʦʢʨʫʛʫ. ʅʝ ʧʨʝʢʨʘʱʘʶʪ ʦʢʘʟʳʚʘʪʴ ʙʝʟ-
ʚʦʟʤʝʟʜʥʫʶ ʧʦʤʦʱʴ ʠ ʤʦʨʘʣʴʥʫʶ ʧʦʜʜʝʨʞʢʫ, ʘ ʛʣʘʚʥʦʝ ʜʝʣʘʶʪ ʵʪʦ ʦʪ 
ʯʠʩʪʦʛʦ ʩʝʨʜʮʘ. ʇʨʠʤʝʨʥʦ ʚ ʜʝʥʴ ʚʳʭʦʜʠʪ ʜʚʝʥʘʜʮʘʪʴ ʟʘʷʚʦʢ, ʵʪʦ ʧʦ-
ʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʧʦʤʦʱʠ ʫ ʧʦʞʠʣʳʭ ʣʶʜʝʡ ʩʫʱʝʩʪʚʝʥʥʘ. 
ʆʩʦʙʝʥʥʦ ʘʢʪʠʚʥʦ ʚ ʧʦʤʦʱʴ ʚʢʣʶʯʠʣʘʩʴ ʤʦʣʦʜʝʞʴ. ʉʪʫʜʝʥʪʳ ʩ ʦʭʦ-
ʪʦʡ ʙʝʨʫʪ ʣʶʙʫʶ ʟʘʷʚʢʫ ʠ ʩʪʘʨʘʶʪʩʷ ʧʨʠʡʪʠ ʢʘʢ ʤʦʞʥʦ ʙʳʩʪʨʝʝ.  

   « » 
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ɿʥʘʯʠʤʦʩʪʴ ʘʢʮʠʠ ʚʝʣʠʢʘ, ʚʝʜʴ ʧʦʞʠʣʳʤ ʣʶʜʷʤ ʥʝʣʴʟʷ ʨʠʩʢʦʚʘʪʴ, ʚʳʭʦʜʷ ʠʟ ʜʦʤʘ, ʚ ʩʣʝʜʩʪʚʠʠ ʯʝʛʦ ʪʝʨʷ-
ʝʪʩʷ ʢʦʥʪʘʢʪ ʩ ʦʢʨʫʞʘʶʱʠʤ ʤʠʨʦʤ. ɺ ʜʘʥʥʳʡ ʧʝʨʠʦʜ ʠʤ ʚʘʞʥʘ ʥʝ ʪʦʣʴʢʦ ʧʦʤʦʱʴ ʚ ʜʦʩʪʘʚʢʝ ʧʨʦʜʫʢʪʦʚ, ʥʦ 
ʪʘʢʞʝ ʧʨʦʩʪʦʝ ʦʙʱʝʥʠʝ. ɼʣʷ ʚʦʣʦʥʪʝʨʘ ʵʪʦ ʚʩʝʛʦ ʥʝʩʢʦʣʴʢʦ ʤʠʥʫʪ, ʘ ʧʦʞʠʣʦʤʫ ʯʝʣʦʚʝʢʫ ʧʨʠʷʪʥʦ ʨʘʩʩʢʘʟʘʪʴ 
ʦ ʩʝʙʝ. ɺ ʘʨʩʝʥʘʣʝ ʚʦʣʦʥʪʝʨʘ ʠʤʝʝʪʩʷ: ʤʝʜʠʮʠʥʩʢʘʷ ʤʘʩʢʘ, ʘʥʪʠʩʝʧʪʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ, ʧʝʨʯʘʪʢʠ ʠ ʙʝʟʫʩʣʦʚ-
ʥʦ ʞʝʣʘʥʠʝ ʧʨʠʡʪʠ ʥʘ ʧʦʤʦʱʴ ʚ ʣʶʙʫʶ ʤʠʥʫʪʫ. ʂʘʞʜʳʡ ʜʝʥʴ, ʜʦ ʠ ʧʦʩʣʝ ʩʤʝʥʳ ʚʦʣʦʥʪʝʨʳ ʠʟʤʝʨʷʶʪ ʪʝʤʧʝ-
ʨʘʪʫʨʫ, ʥʘʙʣʶʜʘʶʪ ʟʘ ʩʚʦʠʤ ʩʘʤʦʯʫʚʩʪʚʠʝʤ. ɺʩʝ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʚʦʣʦʥʪʝʨʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 
ʧʨʦʭʦʜʷʪ ʠʥʩʪʨʫʢʪʘʞ ʧʦ ʩʦʙʣʶʜʝʥʠʶ ʪʝʭʥʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʦʢʘʟʘʥʠʠ ʧʦʤʦʱʠ ʧʦʞʠʣʳʤ ʣʶʜʷʤ, ʥʘʭʦʜʷ-
ʱʠʤʩʷ ʥʘ ʩʘʤʦʠʟʦʣʷʮʠʠ. ʕʪʦ ʦʯʝʥʴ ʚʘʞʥʦ, ʚʝʜʴ ʜʣʷ ʨʘʙʦʪʳ ʩ ʣʶʜʴʤʠ ʥʫʞʝʥ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʦʜʭʦʜ. ʇʦʞʠ-
ʣʳʝ ʣʶʜʠ ʚʩʝʛʜʘ ʚʩʪʨʝʯʘʶʪ ʩ ʨʘʜʦʩʪʴʶ, ʛʦʚʦʨʷʪ ʩʣʦʚʘ ʙʣʘʛʦʜʘʨʥʦʩʪʠ, ʘ ʚʦʣʦʥʪʝʨʳ ʚ ʦʪʚʝʪ ʜʘʨʷʪ ʠʤ ʩʚʦʸ 
ʚʥʠʤʘʥʠʝ ʠ ʫʣʳʙʢʠ.  

20 ʤʘʷ ʩʪʘʨʪʦʚʘʣ ʥʘʫʯʥʳʡ ʪʫʨʥʠʨ çScience challengeè.ʄʝʨʦʧʨʠʷʪʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʦʝʢʪʘ-ʧʦʙʝʜʠʪʝʣʷ ʦʙʣʘʩʪʥʦʛʦ ʢʦʥʢʫʨʩʘ ʤʦʣʦʜʝʞʥʳʭ ʧʨʦʝʢʪʦʚ ʦʙʫʯʘʶʱʠʭʩʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʉʪʫʜʝʥʯʝʩʢʘʷ ʠʥʠʮʠʘʪʠʚʘè. 

ʅʘʫʯʥʳʡ ʪʫʨʥʠʨ çScience challengeè ï ʢʦʤʧʣʝʢʩ ʤʝ-

ʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʨʘʟʚʠʪʠʝ ʚ ʩʪʫʜʝʥʪʘʭ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ, ʵʪʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ ʩʦ-

ʨʝʚʥʦʚʘʥʠʝ ʧʦ ʨʝʰʝʥʠʶ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʟʘʜʘʯ, ʢʦ-

ʪʦʨʳʝ ʥʝ ʠʤʝʶʪ ʪʦʯʥʳʭ ʦʪʚʝʪʦʚ ʠ ʘʣʛʦʨʠʪʤʦʚ ʨʝʰʝʥʠʡ.  

ʊʫʨʥʠʨ ʧʨʦʚʦʜʠʣʩʷ ʚ ʜʚʘ ʵʪʘʧʘ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ 

ʢʘʞʜʦʤʫ ʢʘʧʠʪʘʥʫ ʢʦʤʘʥʜʳ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʜʦʢʫʤʝʥʪ ʩ 

12 ʨʘʟʥʳʤʠ ʟʘʜʘʥʠʷʤʠ . ɿʘʜʘʯʘ ʢʘʧʠʪʘʥʘ - ʚʳʙʨʘʪʴ 

ʚʤʝʩʪʝ ʩ ʢʦʤʘʥʜʦʡ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʝ ʜʣʷ ʥʠʭ ʟʘʜʘ-

ʥʠʝ. ʅʘ ʚʳʧʦʣʥʝʥʠʝ ʜʘʥʥʦʛʦ ʟʘʜʘʥʠʷ ʢʘʞʜʦʡ ʢʦʤʘʥʜʝ 

ʜʘʸʪʩʷ ʨʦʚʥʦ ʥʝʜʝʣʷ. ʇʦʩʣʝ ʯʝʛʦ ʦʨʛʘʥʠʟʘʪʦʨʳ ʦʮʝʥʠ-

ʚʘʣʠ ʨʝʰʝʥʠʝ ʧʦ ʩʣʝʜʫʶʱʠʤ ʢʨʠʪʝʨʠʷʤ: ʦʨʠʛʠʥʘʣʴ-

ʥʦʩʪʴ ʠ ʢʦʤʘʥʜʥʘʷ ʨʘʙʦʪʘ, ʊʫʨʥʠʨ ʙʳʣ ʫʩʪʨʦʝʥ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʯʪʦ ʚʳʷʚʣʷʣʠʩʴ ʠ ʧʦʦʱʨʷʣʠʩʴ ʥʝ ʩʪʦʣʴʢʦ ʢʦʥ-

ʢʨʝʪʥʳʝ ʟʥʘʥʠʷ, ʩʢʦʣʴʢʦ ʫʤʝʥʠʝ ʧʦʥʷʪʴ ʠ ʨʝʰʠʪʴ ʟʘʜʘ-

ʯʫ, ʫʤʝʥʠʝ ʦʙʲʷʩʥʠʪʴ ʩʚʦʶ ʪʦʯʢʫ ʟʨʝʥʠʷ ʠ ʧʦʥʷʪʴ   

ʩʦʙʝʩʝʜʥʠʢʘ, ʘ ʪʘʢʞʝ ʫʤʝʥʠʝ ʨʘʙʦʪʘʪʴ ʚ ʢʦʤʘʥʜʝ. ʅʝʩʤʦʪʨʷ ʥʘ ʜʠʩʪʘʥʮʠʶ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ, ʚʩʝ ʢʦʤʘʥʜʳ 

ʦʪʣʠʯʥʦ ʩʧʨʘʚʠʣʠʩʴ ʩ ʟʘʜʘʥʠʝʤ ʠ ʧʦʢʘʟʘʣʠ ʭʦʨʦʰʠʡ ʨʝʟʫʣʴʪʘʪ.ɺʪʦʨʳʤ ʵʪʘʧʦʤ ʙʳʣ çɹʫʤʘʞʥʳʡ ʩʦʧʨʦʤʘʪè, ʚ 

ʭʦʜʝ ʢʦʪʦʨʦʛʦ ʨʝʙʷʪʘʤ ʧʨʝʜʣʘʛʘʣʦʩʴ ʩʦʟʜʘʪʴ ʧʨʦʯʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ ʠʟ ʙʫʤʘʛʠ ʠ ʧʨʦʚʝʨʠʪʴ ʝʸ ʩʚʦʡʩʪʚʘ, ʟʘʪʨʘ-

ʪʠʚ ʧʨʠ ʵʪʦʤ ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʘʪʝʨʠʘʣʘ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʚʫʭ ʵʪʘʧʦʚ ʧʦʙʝʜʠʣʘ ʢʦʤʘʥʜʘ 

çCHEMICAL BRAZZERSè 

ʅʘʫʯʥʳʡ ʪʫʨʥʠʨð ɻ ʪʦ ʥʝ ʪʦʣʴʢʦ ʠʥʪʝʨʝʩʥʦʝ ʠ ʫʚʣʝʢʘʪʝʣʴʥʦʝ ʤʝʨʦʧʨʠʷʪʠʝ, ʥʦ ʪʘʢʞʝ ʧʦʟʥʘʥʠʝ ʥʦʚʦʛʦ, ʨʘʟ-

ʚʠʪʠʝ ʩʚʦʝʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʣʦʛʠʢʠ ʠ ʤʳʰʣʝʥʠʷ.  
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çʉʚʷʟʴ ʧʦʢʦʣʝʥʠʡè -  ɻʪʦ ʨʫʙʨʠʢʘ, ʩʦʟʜʘʥʥʘʷ ʧʦ ʠʥʠʮʠʘʪʠʚʝ 

ʆʙʲʝʜʠʥʝʥʥʦʛʦ ʉʦʚʝʪʘ ʆʙʫʯʘʶʱʠʭʩʷ ʆʊʀ ʅʀʗʋ ʄʀʌʀ, ʩʦʚʤʝʩʪ-

ʥʦ ʩʦ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʌɻʋʇ çʇʆ çʄʘʷʢè. ɺ ʵʪʦʡ ʨʫʙʨʠʢʝ ʙʫʜʝʪ 

ʨʘʩʩʢʘʟʳʚʘʪʴʩʷ ʦ ʞʠʟʥʠ ʛʝʨʦʝʚ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ, 

ʩʨʘʞʘʚʰʠʭʩʷ ʟʘ ʧʦʙʝʜʫ ʩʚʦʝʡ ʈʦʜʠʥʳ ʠ ʦʪʜʘʚʰʠʝ ʞʠʟʥʴ ʧʨʝʧʦʜʘ-

ʚʘʥʠʶ ʚ ʆʊʀ ʅʀʗʋ ʄʀʌʀ. 

ʄʝʥʴʰʠʭ ɹʦʨʠʩ ʀʣʴʠʯ, ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʚ ɺʝʯʝʨʥʝʤ 

ʦʪʜʝʣʝʥʠʠ ˉ1 ʄʀʌʀ, ʠ.ʦ. ʟʘʚʝʜʫʱʝʛʦ ʢʘʬʝʜʨʦʡ ʚʳʩʰʝʡ ʤʘʪʝʤʘ-

ʪʠʢʠ, ʠʥʞʝʥʝʨ ʟʘʚʦʜʘ 235, ʫʯʘʩʪʥʠʢ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡ-

ʥʳ. 

ɹʦʨʠʩ ʀʣʴʠʯ ʚ 1963 ʛʦʜʫ ʦʢʦʥʯʠʣ ʤʝʭʘʥʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ 

ʬʘʢʫʣʴʪʝʪ ʇʝʪʨʦʟʘʚʦʜʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 

çʌʫʥʢʮʠʦʥʘʣʴʥʳʡ ʘʥʘʣʠʟ ʠ ʫʨʘʚʥʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠè. 

ɺ ʏʝʣʷʙʠʥʩʢ-40 ʙʳʣ ʥʘʧʨʘʚʣʝʥ ʚ 1964 ʛʦʜʫ ʥʘ ʨʘʙʦʪʫ ʩʪʘʨʰʠʤ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ɺʆ ˉ1 ʄʀʌʀ. ɹʦʨʠʩ ʨʘʟʨʘʙʦʪʘʣ ʠ ʚʥʝʜʨʠʣ ʜʣʷ 

ʉʊʌ ʫʯʝʙʥʳʡ ʢʫʨʩ çʆʩʥʦʚʳ ʬʠʟʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘè ɺ ʰʝʩʪʠ-

ʜʝʩʷʪʳʝ ʩʦʚʤʝʩʪʥʦ ʩ ʖ.ʀ. ʂʦʨʯʸʤʢʠʥʳʤ ʨʘʟʚʝʨʥʫʣ ʥʘ ʢʘʬʝʜʨʝ 

ʥʘʫʯʥʦï ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʭʦʟʜʦʛʦʚʦʨʥʳʝ ʨʘʙʦʪʳ ʧʦ ʪʝʤʘʪʠʢʝ 

ʭʠʤʢʦʤʙʠʥʘʪʘ. ʊʘʢʞʝ ʚ ʵʪʠ ʛʦʜʳ ʦʥʠ ʫʚʣʝʯʝʥʥʦ ʨʘʙʦʪʘʣʠ ʥʘʜ ʜʠʩ-

ʩʝʨʪʘʮʠʷʤʠ. 

»àñĎöċ þýùýúôü÷øÊ 

ɺ 1971 ʛʦʜʫ ʷ ɹ.ʀ. ʄʝʥʴʰʠʭ ʟʘʢʦʥʯʠʣ ʘʩʧʠʨʘʥʪʫʨʫ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ çʌʠʟʠʢʘ ʢʦʩʤʠʯʝʩʢʠʭ ʣʫʯʝʡ ʠ ʘʪʦʤʥʦ-

ʛʦ ʷʜʨʘè, ʧʦʩʣʝ ʯʝʛʦ ʝʛʦ ʥʘʧʨʘʚʠʣʠ ʥʘ ʧʦʣʫʛʦʜʦʚʫʶ ʩʪʘʞʠʨʦʚʢʫ ʚ ʄʀʌʀ ʥʘ ʢʘʬʝʜʨʫ ˉ31 ʤʘʪʝʤʘʪʠʢʠ. ʇʦ 

ʦʢʦʥʯʘʥʠʶ ʙʳʣ ʥʘʟʥʘʯʝʥ ʠ.ʦ. ʟʘʚʝʜʫʱʝʛʦ ʢʘʬʝʜʨʦʡ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ. 

ɺ ʥʘʯʘʣʝ 80-ʭ ʥʘ ʟʘʚʦʜʝ 234 ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʦʥʪʨʦʣʷ ʩʦʩʪʦʷʥʠʡ ʭʠʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʙʳʣʘ 

ʩʬʦʨʤʠʨʦʚʘʥʘ ʨʘʙʦʯʘʷ ʛʨʫʧʧʘ ʧʨʦʛʨʘʤʤʠʩʪʦʚ, ʚ ʢʦʪʦʨʫʶ ʪʘʢʞʝ ʚʦʰʸʣ ɹʦʨʠʩ ʄʝʥʴʰʠʭ. ʇʦʩʣʝ ʯʝʛʦ ʦʥ ʧʦʣʫ-

ʯʠʣ ʧʨʠʛʣʘʰʝʥʠʝ ʥʘ ʭʠʤʢʦʤʙʠʥʘʪ ʠ ʜʘʣ ʩʦʛʣʘʩʠʝ ʥʘ ʜʦʣʞʥʦʩʪʴ ʠʥʞʝʥʝʨʘ ʂʀʇ ʠ ɸ. ʅʘ ʢʦʤʙʠʥʘʪʝ ɹʦʨʠʩ ʟʘʥʠ-

ʤʘʣʩʷ ʨʘʟʨʘʙʦʪʢʦʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ çʊʨʦʧʘè. ʇʨʦʤʳʰʣʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʵʪʦʡ ʩʠʩʪʝʤʳ ʩʪʘʣʠ 

ʧʨʦʚʦʜʠʪʩʷ ʚ ʥʘʯʘʣʝ 90-ʭ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ɹʦʨʠʩ ʄʝʥʴʰʠʭ ʙʳʣ ʧʨʠʛʣʘʰʸʥ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ-

ʩʦʚʤʝʩʪʠʪʝʣʝʤ ʚ ʎʀʇʂ (ʛ. ʆʙʠʥʩʢ) ʥʘ ʢʘʬʝʜʨʫ ʪʝʭʥʠʯʝʩʢʦʡ ʢʠʙʝʨʥʝʪʠʢʠ. ʆʥ ʧʨʝʜʣʦʞʠʣ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜʠ-

ʢʫ ʦʮʝʥʢʠ ʧʦʛʨʝʰʥʦʩʪʠ ʚ ʥʝʟʘʚʝʨʰʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʚ ʦʩʥʦʚʫ ʢʦʪʦʨʦʡ ʙʳʣʘ ʧʦʣʦʞʝʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʪʝʦ-

ʨʠʷ ʤʥʦʞʝʩʪʚʘ. ʕʪʘ ʪʝʦʨʠʷ ʙʳʣʘ ʦʧʫʙʣʠʢʦʚʘʥʘ ʚ 2001-2003ʤʦʜʘʭ ʚ ʦʪʯʸʪʘʭ ʟʘʚʦʜʘ. ʈʘʙʦʪʘʷ ʥʘ ʢʦʤʙʠʥʘʪʝ, 

ɹʦʨʠʩ ʀʣʴʠʯ ʥʝ ʧʨʝʨʳʚʘʣ ʩʚʷʟʴ ʩ ʢʘʬʝʜʨʦʡ ɺʄ. 

 ɹʦʨʠʩ ʀʣʴʠʯ ʄʝʥʴʰʠʭ ʙʳʣ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤ ʨʘʙʦʪʥʠʢʦʤ, ʝʛʦ ʮʝʣʴʶ ʙʳʣʦ ʫʢʨʝʧʠʪʴ ʚʝʨʫ ʧʨʘʢ-

ʪʠʢʫʶʱʠʭ ʤʘʪʝʤʘʪʠʢʦʚ ʢʘʬʝʜʨʳ ʚ ʪʦ, ʯʪʦ ʠʜʝʘʣʴʥʘʷ ʥʘʫʢʘ ʠ ʝʸ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʚʝʩʴʤʘ ʠ ʚʝʩʴ-

ʤʘ ʚʦʩʪʨʝʙʦʚʘʥʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ. 


