
ɼʝʧʘʨʪʘʤʝʥʪ ʦʙʨʘʟʦʚʘʥʠʷ ʗʨʦʩʣʘʚʩʢʦʡ ʦʙʣʘʩʪʠ 

ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʦʣʠʤʧʠʘʜʘ ʰʢʦʣʴʥʠʢʦʚ 2015/2016 ʫʯʝʙʥʦʛʦ ʛʦʜʘ 

 

ʍʠʤʠʷ, 10 ʢʣʘʩʩ, ʤʫʥʠʮʠʧʘʣʴʥʳʡ ʵʪʘʧ 
ɺʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ï 4 ʯʘʩʘ  

 

ʋʚʘʞʘʝʤʳʡ ʫʯʘʩʪʥʠʢ ʦʣʠʤʧʠʘʜʳ! 

 

ʇʝʨʝʜ ɺʘʤʠ:  

 

1. ʊʝʢʩʪ ʟʘʜʘʥʠʡ ʦʣʠʤʧʠʘʜʳ. 

 

2. ʉʦʧʫʪʩʪʚʫʶʱʠʝ ʤʘʪʝʨʠʘʣʳ (ʪʘʙʣʠʮʳ) 

2.1. ʇʉʍʕ ɼ.ʀ. ʄʝʥʜʝʣʝʝʚʘ 

2.2. ʊʘʙʣʠʮʫ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʦʩʥʦʚʘʥʠʡ, ʢʠʩʣʦʪ ʠ ʩʦʣʝʡ ʚ ʚʦʜʝ 

2.3. ʈʷʜ ʘʢʪʠʚʥʦʩʪʠ ʤʝʪʘʣʣʦʚ 

 

ʂʦʥʝʯʥʦ, ʢʘʢ ʚʩʝʛʜʘ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʣʴʢʫʣʷʪʦʨ. 

 

ʋʜʘʯʠ! 

 

ɾʠʟʥʴ ï ʵʪʦ ʤʠʛ é 

                        ɸ.ʇ. ʏʝʭʦʚ 

ʃʠʯʥʦʩʪʴ ï ʵʪ 

 

ʦ ʙʝʩʢʦʥʝʯʥʦʩʪʴ ʚʦʟʤʦʞʥʦʩʪʝʡ,  

ʕʪʦ ʙʝʟʛʨʘʥʠʯʥʦʩʪʴ ʧʝʨʩʧʝʢʪʠʚ é 

                       ʇ.ʀ. ʅʦʚʛʦʨʦʜʮʝʚ 

  

ɿʘʜʘʥʠʝ 1. ɸʛʝʥʪ 006 ʠʟ ʇʉʍʕ      (max ï 9 ʙʘʣʣʦʚ) 
 

ɸʥʛʣʠʡʩʢʠʡ ʧʠʩʘʪʝʣʴ ʗʥ ʌʣʝʤʠʥʛ ʥʘʧʠʩʘʣ ʮʝʣʫʶ ʩʝʨʠʶ ʧʨʠʢʣʶʯʝʥʯʝʩʢʠʭ ʨʦʤʘʥʦʚ ʦʙ 

ʘʛʝʥʪʝ 007 ɼʞʝʡʤʩʝ ɹʦʥʜʝ, ʬʠʣʴʤʳ ʦ ʝʛʦ çʧʦʜʚʠʛʘʭè ʚʳ, ʢʦʥʝʯʥʦ ʩʤʦʪʨʝʣʠé 

ʅʘʰʘ ʠʩʪʦʨʠʷ ʦʙ ʵʣʝʤʝʥʪʝ 006 ʠʣʠ ʧʨʦʩʪʦ ˉ6 ï ʫʛʣʝʨʦʜʝ ï ʛʣʘʚʥʦʤ ʵʣʝʤʝʥʪʝ ʦʨʛʘʥʠʯʝʩʢʦʡ 

ʭʠʤʠʠ. 

ʅʝʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʤʝʥʴʰʝ 1 ʤʣʥ., ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ï ʜʝʩʷʪʢʠ ʤʠʣʣʠʦʥʦʚ, 

ʚ ʢʦʪʦʨʳʭ ʥʘ ʨʷʜʫ ʩ ʜʨʫʛʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʚʩʝʛʜʘ ʩʦʜʝʨʞʠʪʩʷ ʫʛʣʝʨʦʜé 

 

ɺʦʧʨʦʩ 1. ʇʨʝʜʣʦʞʠʪʝ ʩʘʤʦʝ ʪʦʯʥʦʝ, ʥʘ ʚʘʰ ʚʟʛʣʷʜ, ʦʧʨʝʜʝʣʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʡ ʭʠʤʠʠ. 

 

ɺʦʧʨʦʩ 2. ʇʦʯʝʤʫ ʵʣʝʤʝʥʪ ʫʛʣʝʨʦʜ ʩʦʜʝʨʞʠʪʩʷ ʚ ʜʝʩʷʪʢʘʭ ʤʠʣʣʠʦʥʦʚ ʚʝʱʝʩʪʚé? 

ɺ ʯʸʤ ʫʥʠʢʘʣʴʥʦʩʪʴ (ʠʩʢʣʶʯʠʪʝʣʴʥʦʩʪʴ, ʥʝʧʦʚʪʦʨʠʤʦʩʪʴ) ʫʛʣʝʨʦʜʘ? 

ʆʪʚʝʪʳ ʥʘ ʚʦʧʨʦʩ 2 ʥʘʯʥʠʪʝ ʩ ʠʟʫʯʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʫʛʣʝʨʦʜʘ ʚ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ 

ɼ.ʀ. ʄʝʥʜʝʣʝʝʚʘ, ʩʪʨʦʝʥʠʷ ʝʛʦ ʘʪʦʤʘé  

 

ɺʦʧʨʦʩ 3. ʂʘʢʦʡ ʭʠʤʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ ʦʙʨʘʟʫʝʪ ʩʘʤʦʝ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ? 

ʆʪʚʝʪ ʤʦʪʠʚʠʨʫʡʪʝ.  

 



ʍʠʤʠʷ, ʤʫʥʠʮʠʧʘʣʴʥʳʡ ʵʪʘʧ, ʟʘʜʘʥʠʷ, 10 ʢʣʘʩʩ, 2015/2016 ʫʯʝʙʥʳʡ ʛʦʜ 

 

 2 

ɺʦʧʨʦʩ 4. ʋʛʣʝʨʦʜ ʦʙʨʘʟʫʝʪ ʥʝʩʢʦʣʴʢʦ ʘʣʣʦʪʨʦʧʥʳʭ ʤʦʜʠʬʠʢʘʮʠʡé  

 

ʅʘʟʦʚʠʪʝ ʯʝʪʳʨʝ ʤʦʜʠʬʠʢʘʮʠʠ, ʟʘʧʦʣʥʠʚ ʢʣʝʪʦʯʢʠ ʢʨʦʩʩʚʦʨʜʘ: 

        

        

        

        

        

        

        

 

ʇʦ ʛʦʨʠʟʦʥʪʘʣʠ: ʕʪʘ ʘʣʣʦʪʨʦʧʥʘʷ ʬʦʨʤʘ ʫʛʣʝʨʦʜʘ ʉ60 ʚʧʝʨʚʳʝ ʧʦʣʫʯʝʥʘ ʚ 1985 ʛ. ʄʦʣʝʢʫʣʘ 

ʧʦʭʦʞʘ ʥʘ ʬʫʪʙʦʣʴʥʳʡ ʤʷʯ. 

ʇʦ ʚʝʨʪʠʢʘʣʠ: ʂʨʘʡʥʷʷ ʣʝʚʘʷ ʚʝʨʪʠʢʘʣʴ. 

ɸʪʦʤʥʳʝ ʦʨʙʠʪʘʣʠ ʘʪʦʤʦʚ ʫʛʣʝʨʦʜʘ ʥʘʭʦʜʷʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ sp2-ʛʠʙʨʠʜʠʟʘʮʠʠ. ʉʣʦʠʩʪʦʝ (ʩʣʦʠ ʠʟ 

ʰʝʩʪʠʯʣʝʥʥʳʭ ʢʦʣʝʮ) ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ ʞʠʨʥʦʝ ʥʘ ʦʱʫʧʴ. ʇʨʦʚʦʜʠʪ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ. 

ʎʝʥʪʨʘʣʴʥʘʷ ʚʝʨʪʠʢʘʣʴ. ɸʪʦʤʥʳʝ ʦʨʙʠʪʘʣʠ ʘʪʦʤʦʚ ʫʛʣʝʨʦʜʘ ʥʘʭʦʜʷʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ sp3-

ʛʠʙʨʠʜʠʟʘʮʠʠ. ʉʘʤʦʝ ʪʚʸʨʜʦʝ ʚʝʱʝʩʪʚʦ ʚ ʧʨʠʨʦʜʝ. ʅʝ ʧʨʦʚʦʜʠʪ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ. 

ʂʨʘʡʥʷʷ ʧʨʘʚʘʷ ʚʝʨʪʠʢʘʣʴ. ɸʪʦʤʥʳʝ ʦʨʙʠʪʘʣʠ ʘʪʦʤʦʚ ʫʛʣʝʨʦʜʘ ʥʘʭʦʜʷʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ sp-

ʛʠʙʨʠʜʠʟʘʮʠʠ. ʎʝʧʦʯʝʯʥʦʝ ʩʪʨʦʝʥʠʝ: 

 ï ʉ ſ ʉ ï ʣʠʙʦ = ʉ = ʉ = é 

ʇʦʣʫʯʝʥʦ ʩʦʚʝʪʩʢʠʤʠ ʫʯʝʥʳʤʠ ʚ ʥʘʯʘʣʝ 60-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ. 

 

 

ɿʘʜʘʥʠʝ 2. ɼʚʘ ʦʢʩʠʜʘé        (max ï 6 ʙʘʣʣʦʚ) 
 

ɼʚʘ ʦʢʩʠʜʘ Ŭ ʠ ɓ ʨʝʘʛʠʨʫʶʪ ʤʝʞʜʫ ʩʦʙʦʡ, ʧʨʠ ʵʪʦʤ ʧʦʣʫʯʘʶʪʩʷ ʜʚʝ ʢʠʩʣʦʪʳ x ʠ y  

ʉʭʝʤʘ 1: Ŭ + ɓ Ÿ x + y. 

ʂʠʩʣʦʪʘ x ï ʩʠʣʴʥʘʷ ʢʠʩʣʦʪʘ. ʂʠʩʣʦʪʘ y ï ʩʣʘʙʘʷ ʢʠʩʣʦʪʘ. 

 

ʇʨʦʩʪʦ ʩʧʨʘʚʢʘ ʦ çʩʠʣʝ-ʩʣʘʙʦʩʪʠè ʢʠʩʣʦʪʳ ʫ: 

 
ʂʠʩʣʦʪʘ ʂʜʠʩʩʦʮ  ʢʠʩʣʦʪ ʚ ʚʦʜʥʦʤ ʨʘʩʪʚʦʨʝ ʧʨʠ 25Áʉ. 

1. ʇʣʘʚʠʢʦʚʘʷ HF 6,7Ŀ10-4 

2. çʅʘʰʘè ʢʠʩʣʦʪʘ ʫ 5,1Ŀ10-4 

3. ʄʫʨʘʚʴʠʥʘʷ ʅʉʆʆʅ 1,8Ŀ10-4 

 

ʂʠʩʣʦʪʘ ʫ ʥʝʫʩʪʦʡʯʠʚʘʷ ʠ ʧʦʩʪʝʧʝʥʥʦ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʢʠʩʣʦʪʫ ʭ ʧʦ ʩʭʝʤʝ: 

ʉʭʝʤʘ 2: y Ÿ x  + ..?.. + ..?.. 
ʉʠʣʴʥʘʷ ʢʠʩʣʦʪʘ ʭ, ʝʩʣʠ ʝʸ çʧʦʩʦʣʠʪʴè, ʪ. ʝ. ʜʦʙʘʚʠʪʴ ʧʦʚʘʨʝʥʥʦʡ ʩʦʣʠ NaCl, ʤʦʞʝʪ ʨʘʩʪʚʦʨʷʪʴ 

çʮʘʨʷ ʤʝʪʘʣʣʦʚè: 

ʉʭʝʤʘ 3:      ʭ + NaCl  ..?.. + ..?..  

ʉʭʝʤʘ 4: ʎʘʨʴ ʤʝʪʘʣʣʦʚ  + ... + ... ­ ʢʦʤʧʣʝʢʩʥʦʝ ʩʦʝʜʠʥʝʥʠʝ + ʛʘʟŷ + H2O   

ʅʘʟʦʚʠʪʝ Ŭ; ɓ ʠ ʭ; ʫ 
ʊʨʘʥʩʬʦʨʤʠʨʫʡʪʝ ʯʝʪʳʨʝ ʩʭʝʤʳ ʚ ʯʝʪʳʨʝ ʫʨʘʚʥʝʥʠʷ ʨʝʘʢʮʠʠ. 

 




