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ʉʪʫʜʝʥʪʘ (-ʢʠ)______________________ 

ɻʨʫʧʘ _____________________________ 



 2 

 

ʋʢʣʘʜʘʯʽ:   ɺʣʘʜʠʩʣʘʚʘ ɹʘʜʘʥʽʥʘ, ʢʘʥʜ. ʙʽʦʣ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʙʽʦʣʦʛʽʾ ʨʦʩʣʠʥ ʅʅʎ çɯʥʩʪʠʪʫʪ ʙʽʦʣʦʛʽʾ ʪʘ ʤʝʜʠʮʠʥʠè;  

   ʆʣʝʥʘ ɺʘʰʝʢʘ, ʢʘʥʜ. ʙʽʦʣ. ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʙʽʦʣʦʛʽʾ ʨʦʩʣʠʥ ʅʅʎ çɯʥʩʪʠʪʫʪ ʙʽʦʣʦʛʽʾ ʪʘ ʤʝʜʠʮʠʥʠè;  

   ɺʝʨʦʥʽʢʘ ɼʞʘʛʘʥ, ʢʘʥʜ. ʙʽʦʣ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʙʽʦʣʦʛʽʾ ʨʦʩʣʠʥ ʅʅʎ çɯʥʩʪʠʪʫʪ ʙʽʦʣʦʛʽʾ ʪʘ ʤʝʜʠʮʠʥʠè;  

   ʄʘʨʽʷ ʂʦʚʘʣʝʥʢʦ, ʢʘʥʜ. ʙʽʦʣ. ʥʘʫʢ, ʘʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ʙʽʦʣʦʛʽʾ ʨʦʩʣʠʥ ʅʅʎ çɯʥʩʪʠʪʫʪ ʙʽʦʣʦʛʽʾ ʪʘ ʤʝʜʠʮʠʥʠè;  

   ɺʽʢʪʦʨʽʷ ʇʝʪʣʴʦʚʘʥʘ, ʢʘʥʜ. ʙʽʦʣ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʙʽʦʣʦʛʽʾ ʨʦʩʣʠʥ ʅʅʎ çɯʥʩʪʠʪʫʪ ʙʽʦʣʦʛʽʾ ʪʘ ʤʝʜʠʮʠʥʠè;  

   ʆʢʩʘʥʘ ʊʠʱʝʥʢʦ, ʢʘʥʜ. ʙʽʦʣ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʙʦʪʘʥʽʢʠ ʅʅʎ çɯʥʩʪʠʪʫʪ ʙʽʦʣʦʛʽʾ ʪʘ ʤʝʜʠʮʠʥʠè. 

 

ʈʝʮʝʥʟʝʥʪʠ:  ɺʘʩʠʣʴ ɻʝʣʶʪʘ, ʜʦʢʪʦʨ ʙʽʦʣ. ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, ʟʘʚʽʜʫʚʘʯ ʚʽʜʜʽʣʫ ʤʽʢʦʣʦʛʽʾ ɯʥʩʪʠʪʫʪʫ ʙʦʪʘʥʽʢʠ  ̔ ʤ. ʄ.ɻ. ʍʦʣʦʜʥʦʛʦ ʅɸʅ ʋʢʨʘʾʥʠ 

   ʊʝʪʷʥʘ ʐʝʚʯʝʥʢʦ,  ʜʦʢʪʦʨ ʙʽʦʣ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʜʦʮʝʥʪ  ʢʘʬʝʜʨʠ ʚʽʨʫʩʦʣʦʛʽʾ ʅʅʎ çɯʥʩʪʠʪʫʪ ʙʽʦʣʦʛʽʾ ʪʘ ʤʝʜʠʮʠʥʠè ʂʠʾʚʩʴʢʦʛʦ  

   ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

 

ʈʦʙʦʯʠʡ ʟʦʰʠʪ ʜʦ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʧʨʘʢʪʠʢʫʤʫ ʪʘ ʪʝʤʠ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ ʟ ʦʙʦʚô̫ ʟʢʦʚʦʾ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ 

çɹʦʪʘʥʽʢʘè ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʅʅʎ çɯʥʩʪʠʪʫʪ ʙʽʦʣʦʛʽʾ ʪʘ ʤʝʜʠʮʠʥʠè (ʆʈ çɹʘʢʘʣʘʚʨè, ʩʧʝʮʽʘʣʴʥʽʩʪʴ çɹʽʦʣʦʛʽʷè).  

 

ɿʘʪʚʝʨʜʞʝʥʦ ʥʘ ʟʘʩʽʜʘʥʥʽ ɺʯʝʥʦʾ ʨʘʜʠ  

ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʦʛʦ ʮʝʥʪʨʫ çɯʥʩʪʠʪʫʪ ʙʽʦʣʦʛʽʾ ʪʘ ʤʝʜʠʮʠʥʠè 

ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

ʇʨʦʪʦʢʦʣ ˉ 2 ʚʽʜ  13 ʞʦʚʪʥʷ 2022 ʨ.  
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ʊʝʤʘ 1. ʆʧʪʠʯʥʠʡ ʤʽʢʨʦʩʢʦʧ. ɹʫʜʦʚʘ ʪʘ ʧʨʘʚʠʣʘ ʨʦʙʦʪʠ.  

ʆʩʦʙʣʠʚʦʩʪʽ ʙʫʜʦʚʠ ʞʠʚʦʾ ʨʦʩʣʠʥʥʦʾ ʢʣʽʪʠʥʠ ʚ ʩʚʽʪʣʦʚʦʤʫ ʤʽʢʨʦʩʢʦʧʽ 

1. ʗʢ ʦʙʯʠʩʣʠʪʠ ʟʘʛʘʣʴʥʝ ʟʙʽʣʴʰʝʥʥʷ ʩʚʽʪʣʦʚʦʛʦ ʤʽʢʨʦʩʢʦʧʘ? 

             

             

             

2. ɿʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙô̒ ʢʪʠʚʘ Ĭ10 ʪʘ ʦʢʫʣʷʨʘ Ĭ10, ʟʘʛʘʣʴʥʝ             

ʟʙʽʣʴʰʝʥʥʷ ʜʦʨʽʚʥʶʻ      . 

3. ɿʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙô̒ ʢʪʠʚʘ Ĭ40 ʪʘ ʦʢʫʣʷʨʘ Ĭ10, ʟʘʛʘʣʴʥʝ                   

ʟʙʽʣʴʰʝʥʥʷ ʜʦʨʽʚʥʶʻ       . 

4. ɿʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙô̒ ʢʪʠʚʘ Ĭ100 ʪʘ ʦʢʫʣʷʨʘ Ĭ10, ʟʘʛʘʣʴʥʝ           

ʟʙʽʣʴʰʝʥʥʷ ʜʦʨʽʚʥʶʻ       . 

5. ʗʢ ʦʙʯʠʩʣʠʪʠ ʨʦʟʜʽʣʴʥʫ ʟʜʘʪʥʽʩʪʴ ʤʽʢʨʦʩʢʦʧʘ?  

             

             

             

6. ʈʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʩʚʽʪʣʦʚʦʛʦ ʤʽʢʨʦʩʢʦʧʘ (ʟʘ ɚ=400-700 ʥʤ) ʩʢʣʘʜʘʻ  

             

             

             

7. ʑʦ ʚʽʜʙʫʜʝʪʴʩʷ ʧʨʠ ʥʘʜʤʽʨʥʦ ʚʽʜʢʨʠʪʽʡ ʘʧʝʨʪʫʨʥʽʡ ʜʽʘʬʨʘʛʤʽ? 

             

             

             

ʈʠʩ. 1. ɹʫʜʦʚʘ ʩʚʽʪʣʦʚʦʛʦ ʤʽʢʨʦʩʢʦʧʘ: 

1 ï ʦʩʥʦʚʘ;  6 ï ʩʪʦʣʠʢ;   11 ï ʦʙ'ʻʢʪʠʚʠ;  

2 ï hʪʘʪʠʚ;  7 ï ʧʨʝʧʘʨʘʪʦʚʦʜʽʡ;  12 ï ʨʝʚʦʣʴʚʝʨ; 

3 ï ʪʫʙʫʩ;  8 ï ʤʘʢʨʦʛʚʠʥʪ;   13 ï ʤʽʢʨʦʛʚʠʥʪ; 

4 ï ʚʠʤʠʢʘʯ ʩʚʽʪʣʘ; 9 ï ʢʦʥʜʝʥʩʦʨ;  14 ï ʦʢʫʣʷʨ. 

5 ï ʜʞʝʨʝʣʦ ʩʚʽʪʣʘ; 10ï ʨʝʛʫʣʷʪʦʨ ʷʩʢʨʘʚʦʩʪʽ; 

ʈʦʟʜʽʣ 1. ɸʥʘʪʦʤʽʷ ʪʘ ʤʦʨʬʦʣʦʛʽʷ ʨʦʩʣʠʥʥʠʭ ʦʨʛʘʥʽʟʤʽʚ 

1. ʇʦʟʥʘʯʠʪʠ ʥʘ ʨʠʩ. 1 ʦʩʥʦʚʥʽ ʯʘʩʪʠʥʠ ʩʚʽʪʣʦʚʦʛʦ ʤʽʢʨʦʩʢʦʧʘ:  2. ɼʘʪʠ ʚʽʜʧʦʚʽʜʽ ʥʘ ʟʘʧʠʪʘʥʥʷ: 
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3. ɺʠʛʦʪʦʚʠʪʠ ʪʠʤʯʘʩʦʚʽ ʧʨʝʧʘʨʘʪʠ, ʨʦʟʛʣʷʥʫʪʠ ʾʭ ʽ ʟʘʤʘʣʶʚʘʪʠ ʧʦ 2-3 ʢʣʽʪʠʥʠ. ʇʦʟʥʘʯʠʪʠ ʢʦʤʧʘʨʪʤʝʥʪʠ ʨʦʩʣʠʥʥʠʭ ʢʣʽʪʠʥ, ʚʠʷʚʣʝʥʽ 
ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʚʽʪʣʦʚʦʛʦ ʤʽʢʨʦʩʢʦʧʘ (ʨʠʩ. 2). 

ʈʠʩ. 2 ɸ. ʂʣʽʪʠʥʠ ʩʧʽʨʦʛʽʨʠ (Spirogyra sp.): 

             

             

ʈʠʩ. 2 ɹ. ʂʣʽʪʠʥʠ ʝʧʽʜʝʨʤʠ ʮʠʙʫʣʠʥʠ ʮʠʙʫʣʽ ʛʦʨʦʜʥʴʦʾ (Allium cepa): 

             

             

ʈʠʩ. 2 ɺ. ʂʣʽʪʠʥʠ ʤʝʟʦʬʽʣʫ ʚʘʣʽʩʥʝʨʽʾ ʩʧʽʨʘʣʴʥʦʾ (Vallisneria spiralis): 

             

             

ʈʠʩ. 2 ɻ. ʂʣʽʪʠʥʠ ʤʝʟʦʢʘʨʧʽʶ ʛʦʨʦʙʠʥʠ ʟʚʠʯʘʡʥʦʾ (Sorbus aucuparia): 
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ʊʝʤʘ 2. ʆʩʥʦʚʥʽ ʪʘʢʩʦʥʠ ʪʘ ʪʘʢʩʦʥʦʤʽʯʥʽ ʢʘʪʝʛʦʨʽʾ.  

ʄʽʞʥʘʨʦʜʥʠʡ ʢʦʜʝʢʩ ʥʦʤʝʥʢʣʘʪʫʨʠ ʚʦʜʦʨʦʩʪʝʡ, ʛʨʠʙʽʚ ʪʘ ʨʦʩʣʠʥ (ʄʂʅ) 

ʉʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ  

1. ɿʘʧʠʩʘʪʠ ʥʘʚʝʜʝʥʽ ʪʘʢʩʦʥʠ ʫ ʚʽʜʧʦʚʽʜʥʽ ʢʦʣʦʥʢʠ ʪʘʙʣʠʮʽ:     
ʮʘʨʩʪʚʦ, ʚʠʜ, ʚʽʜʜʽʣ, ʜʦʤʝʥ, ʢʣʘʩ, ʧʽʜʚʠʜ, ʧʦʨʷʜʦʢ, ʨʦʜʠʥʘ, ʨʽʜ, 
ʢʣʘʜʘ  

3. ɺʢʘʟʘʪʠ ʨʘʥʛ ʥʘʚʝʜʝʥʠʭ ʪʘʢʩʦʥʽʚ 

ʅʘʟʚʘ ʣʘʪ ʅʘʟʚʘ ʫʢʨ ʈʘʥʛ 

Polypodiopsida   

Asterales  ʇʦʨʷʜʦʢ  

Fabaceae   

Lamium   

Solanum tuberosum   

Magnoliophyta   

Rosids   

Betula   

Cyperaceae   

Secale cereale ɾʠʪʦ ʧʦʩʽʚʥʝ  ɺʠʜ 

Cyanophyta   

Microcystis aeruginosa   

Cosmarium   

Ulvales   

Pinnularia   

Pezizales   

Saccharomyces   

Taphrina pruni   

Mucorales   

Ascomycota   

ʊʠʧ ʪʘʢʩʦʥʫ ʇʨʠʢʣʘʜ 

ʋʥʽʥʦʤʽʥʘʣʴʥʠʡ 

(ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʜʥʦʛʦ 

ʩʣʦʚʘ) 

ɺʽʜʜʽʣ  

ɹʽʥʦʤʽʥʘʣʴʥʠʡ 

(ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʜʚʦʭ 

ʩʣʦʚʘ) 

 

ʊʨʠʥʦʤʽʥʘʣʴʥʠʡ 

(ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʪʨʴʦʭ 

ʩʣʽʚ) 

 

2. ɿʘʧʠʩʘʪʠ ʥʘʟʚʠ ʪʨʴʦʭ ʚʠʜʽʚ ʨʦʩʣʠʥʥʠʭ ʯʠ ʛʨʠʙʥʠʭ ʦʨʛʘʥʽʟʤʽʚ 
ʪʘ ʨʦʟʽʙʨʘʪʠ ʟʘ ʧʨʠʢʣʘʜʦʤ. 

Polypodium vulgare L. 

ʈʦʜʦʚʘ ʥʘʟʚʘ ð 
 ɹʘʛʘʪʦʥʽʞʢʘ 

ɺʠʜʦʚʠʡ ʝʧʽʪʝʪ ð 

ʟʚʠʯʘʡʥʘ 

ɺʯʝʥʠʡ, ʱʦ ʦʧʠʩʘʚ 

ʚʠʜ (ʂʘʨʣ ʃʽʥʥʝʡ) 
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ʈʠʩ. 1 ɸ. ʇʘʨʝʥʭʽʤʘ ʙʫʣʴʙʠ ʢʘʨʪʦʧʣʽ (Solanum tuberosum): 

             

ʊʠʧ ʚʢʣʶʯʝʥʴ:           

ʈʠʩ. 1 ɹ. ɽʥʜʦʩʧʝʨʤ ʟʝʨʥʽʚʢʠ ʚʽʚʩʘ ʧʦʩʽʚʥʦʛʦ (Avena sativa): 

             

ʊʠʧ ʚʢʣʶʯʝʥʴ:           

ʊʝʤʘ 3. ɺʢʣʶʯʝʥʥʷ ʚ ʢʣʽʪʠʥʘʭ ʨʦʩʣʠʥ ʪʘ ʛʨʠʙʽʚ. ʂʣʽʪʠʥʥʘ ʩʪʽʥʢʘ 

ʈʦʟʜʽʣ 1. ɸʥʘʪʦʤʽʷ ʪʘ ʤʦʨʬʦʣʦʛʽʷ ʨʦʩʣʠʥʥʠʭ ʦʨʛʘʥʽʟʤʽʚ 

1. ɺʠʛʦʪʦʚʠʪʠ ʪʠʤʯʘʩʦʚʽ ʧʨʝʧʘʨʘʪʠ ʪʘ ʨʦʟʛʣʷʥʫʪʠ ʾʭ. ɿʘʤʘʣʶʚʘʪʠ ʚʢʣʶʯʝʥʥʷ ʚ ʨʦʩʣʠʥʥʠʭ ʢʣʽʪʠʥʘʭ ʪʘ ʧʦʟʥʘʯʠʪʠ ʾʭ ʪʠʧ ʥʘ ʨʠʩ 1. 

ʈʠʩ. 1 ɺ. ɿʘʧʘʩʘʶʯʘ ʧʘʨʝʥʭʽʤʘ ʩʽʤ'ʷʜʦʣʴ ʛʦʨʦʭʫ ʧʦʩʽʚʥʦʛʦ (Pisum sativum): 

             

ʊʠʧ ʚʢʣʶʯʝʥʴ:           

ʈʠʩ. 1 ɻ. ʇʘʨʝʥʭʽʤʘ ʩʪʝʙʣʘ ʙʝʛʦʥʽʾ (Begonia sp.): 

             

ʊʠʧ ʚʢʣʶʯʝʥʴ:           
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2. ɺʢʘʟʘʪʠ ʪʠʧʠ ʚʢʣʶʯʝʥʴ, ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʨʽʟʥʠʭ                      

ʛʨʫʧ ʦʨʛʘʥʽʟʤʽʚ. 
4. ʇʦʨʽʚʥʷʪʠ ʩʭʝʤʘʪʠʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʥʘ ʨʠʩ. 2 ʪʘ ʚʢʘʟʘʪʠ         

ʦʩʦʙʣʠʚʦʩʪʽ ʙʫʜʦʚʠ ʢʣʽʪʠʥʥʦʾ ʩʪʽʥʢʠ ʨʦʩʣʠʥ ʽ ʛʨʠʙʽʚ. 

ʅʘʟʚʘ ʛʨʫʧʠ       
ʦʨʛʘʥʽʟʤʽʚ 

ʊʠʧʠ ʚʢʣʶʯʝʥʴ 

  

  

  

  

  

  

  ʈʠʩ. 2 ɸ. ʉʭʝʤʘʪʠʯʥʘ ʙʫʜʦʚʘ ʢʣʽʪʠʥʥʦʾ ʩʪʽʥʢʠ ʨʦʩʣʠʥ: 

1       4        

2       5        

3       6        

ʈʠʩ. 2 ɹ. ʉʭʝʤʘʪʠʯʥʘ ʙʫʜʦʚʘ ʢʣʽʪʠʥʥʦʾ ʩʪʽʥʢʠ ʛʨʠʙʽʚ: 

1       3        

2       4        

3. ʅʘʟʚʘʪʠ ʪʘ ʢʦʨʦʪʢʦ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʚʪʦʨʠʥʥʽ ʟʤʽʥʠ          

ʢʣʽʪʠʥʥʦʾ ʩʪʽʥʢʠ ʨʦʩʣʠʥ: 

             

             

             

             

             

             

             

             

             

             

1 

2 

3 

4 

ʈʦʟʜʽʣ 1. ɸʥʘʪʦʤʽʷ ʪʘ ʤʦʨʬʦʣʦʛʽʷ ʨʦʩʣʠʥʥʠʭ ʦʨʛʘʥʽʟʤʽʚ 

1 

2 

3 

4 

5 

6 
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ʉʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ 

ʊʝʤʘ 4. ɹʫʜʦʚʘ ʢʣʽʪʠʥʠ ʨʽʟʥʠʭ ʙʽʦʣʦʛʽʯʥʠʭ ʦʙ'ʻʢʪʽʚ 

1. ɺʢʘʟʘʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʙʫʜʦʚʠ ʢʣʽʪʠʥʠ ʛʨʠʙʽʚ (ʨʠʩ. 1).  

ʈʠʩ. 1. ʉʭʝʤʘʪʠʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʢʣʽʪʠʥʠ ʜʨʽʞʜʞʽʚ (Saccharomyces 

cerevisiae):  1 ï ʛʣʘʜʝʥʴʢʠʡ ɽʇʈ;  2 ï ʰʦʨʩʪʢʠʡ ɽʇʈ;            

3 ï ʢʦʤʧʣʝʢʩ ɻʦʣʴʜʞʽ; 4 ï ʨʠʙʦʩʦʤʠ; 5 ï ̫ʜʨʦ; 6 ï ʣʽʧʽʜʥʽ ʢʨʘʧʣʽ;   

7 ï ʢʣʽʪʠʥʥʘ ʩʪʽʥʢʘ; 8 ï ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʘ ʤʝʤʙʨʘʥʘ; 9 ï ʤʽʪʦʭʦʥʜʨʽʷ; 

10 ï ʣʽʟʦʩʦʤʘ; 11 ï ʛʨʘʥʫʣʠ ʛʣʽʢʦʛʝʥʫ; 12 ï ʚʘʢʫʦʣʷ. 

ʆʟʥʘʢʠ ʈʦʩʣʠʥʠ ɻʨʠʙʠ 

ʅʘʜʤʝʤʙʨʘʥʥʠʡ 
ʢʦʤʧʣʝʢʩ 

  

ʗʜʨʦ 
  

ɺʘʢʫʦʣʷ 
  

ʇʣʘʩʪʠʜʠ 
  

ʄʽʪʦʭʦʥʜʨʽʾ 
  

ʄʽʢʨʦʪʽʣʴʮʷ 
  

ʂʣʽʪʠʥʥʠʡ ʮʝʥʪʨ 
  

ʃʽʟʦʩʦʤʠ 
  

ʂʦʤʧʣʝʢʩ ɻʦʣʴʜʞʽ 
  

ɽʥʜʦʧʣʘʟʤʘʪʠʯʥʠʡ 
ʨʝʪʠʢʫʣʫʤ 

  

ɿʘʧʘʩʥʘ ʨʝʯʦʚʠʥʘ 
  

2. ɺʢʘʟʘʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʙʫʜʦʚʠ ʢʣʽʪʠʥ ʨʦʩʣʠʥ ʪʘ ʛʨʠʙʽʚ. 
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ʊʝʤʘ 5. ʄʝʨʠʩʪʝʤʠ ʪʘ ʧʦʢʨʠʚʥʽ ʪʢʘʥʠʥʠ ʨʦʩʣʠʥ 

ʈʦʟʜʽʣ 1. ɸʥʘʪʦʤʽʷ ʪʘ ʤʦʨʬʦʣʦʛʽʷ ʨʦʩʣʠʥʥʠʭ ʦʨʛʘʥʽʟʤʽʚ 

1. ɼʘʪʠ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʠʪʘʥʥʷ: 

1. ʅʘʟʚʘʪʠ ʦʩʥʦʚʥʽ ʪʠʧʠ ʪʢʘʥʠʥ ʨʦʩʣʠʥ: 

 1)           

 2)           

 3)           

 4)           

 5)           

 6)            

2. ʅʘ ʚʝʨʭʽʚʢʘʭ ʦʩʴʦʚʠʭ ʦʨʛʘʥʽʚ ʨʦʟʪʘʰʦʚʘʥʽ       

ʤʝʨʠʩʪʝʤʠ. ʄʽʞ ʟʦʥʘʤʠ ʧʦʩʪʽʡʥʠʭ ʪʢʘʥʠʥ ʫ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ ʩʪʝʙʣʘ 

ʨʦʟʪʘʰʦʚʘʥʽ       ʤʝʨʠʩʪʝʤʠ. ʈʽʩʪ ʦʩʴʦʚʠʭ       

ʦʨʛʘʥʽʚ ʫ ʰʠʨʠʥʫ ʟʘʙʝʟʧʝʯʫʶʪʴ       ʤʝʨʠʩʪʝʤʠ.     

ɿʘ ʟʙʽʣʴʰʝʥʥʷ ʨʦʟʤʽʨʽʚ ʣʠʩʪʢʦʚʦʾ ʧʣʘʩʪʠʥʢʠ ʚʽʜʧʦʚʽʜʘʶʪʴ                          

     ʤʝʨʠʩʪʝʤʠ. 

3. ɺʢʘʟʘʪʠ ʪʠʧʠ ʧʝʨʚʠʥʥʠʭ ʤʝʨʠʩʪʝʤ:       

            

            . 

4. ɺʢʘʟʘʪʠ ʪʠʧʠ ʚʪʦʨʠʥʥʠʭ ʤʝʨʠʩʪʝʤ:       

            

            . 

5. ʇʝʨʠʜʝʨʤʘ ï ʮʝ          

             

ʪʢʘʥʠʥʘ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʞʠʚʠʭ ʢʣʽʪʠʥ      

      ̔         ,    

ʘ ʪʘʢʦʞ ʤʝʨʪʚʠʭ ʢʣʽʪʠʥ         

            . 

2. ʅʘʟʚʘʪʠ ʩʢʣʘʜʦʚʽ ʪʘ ʟʘʭʠʩʥʽ ʝʣʝʤʝʥʪʠ ʝʧʽʜʝʨʤʠ ʥʘ ʨʠʩ. 1.  

ʈʠʩ. 1. ɽʣʝʤʝʥʪʠ ʙʫʜʦʚʠ ʝʧʽʜʝʨʤʠ: 

ɸ              

ɹ              

ɺ              

ɻ              

ɼ              

ɽ              

ɸ     ɹ       ɺ 

ɻ     ɼ   ɽ 
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ʈʠʩ. 2 ɸ. ʇʘʨʘʜʝʨʤʘʣʴʥʠʡ ʟʨʽʟ ʝʧʽʜʝʨʤʠ ʣʠʩʪʢʘ ʪʨʘʜʝʩʢʘʥʮʽʾ   

ʙʣʽʜʦʾ (Tradescantia pallida): 

             

             

             

             

             

             

             

ʈʠʩ. 2 ɹ. ʇʦʧʝʨʝʯʥʠʡ ʟʨʽʟ ʧʝʨʠʜʝʨʤʠ ʛʽʣʢʠ     

         ʚ ʦʙʣʘʩʪʽ ʩʦʯʝʚʠʯʢʠ: 

             

             

             

             

             

             

             

ʈʦʟʜʽʣ 1. ɸʥʘʪʦʤʽʷ ʪʘ ʤʦʨʬʦʣʦʛʽʷ ʨʦʩʣʠʥʥʠʭ ʦʨʛʘʥʽʟʤʽʚ 

3. ɺʠʛʦʪʦʚʠʪʠ ʧʨʝʧʘʨʘʪʠ ʪʘ ʨʦʟʛʣʷʥʫʪʠ ʾʭ. ɿʘʨʠʩʫʚʘʪʠ ʪʘ ʧʦʟʥʘʯʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʙʫʜʦʚʠ ʧʝʨʚʠʥʥʦʾ ʽ ʚʪʦʨʠʥʥʦʾ ʧʦʢʨʠʚʥʦʾ ʪʢʘʥʠʥʠ                        
ʨʦʩʣʠʥ ʥʘ ʨʠʩ. 2. 
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ʊʝʤʘ 6. ʄʝʭʘʥʽʯʥʽ ʽ ʧʨʦʚʽʜʥʽ ʪʢʘʥʠʥʠ ʨʦʩʣʠʥ  

ʈʦʟʜʽʣ 1. ɸʥʘʪʦʤʽʷ ʪʘ ʤʦʨʬʦʣʦʛʽʷ ʨʦʩʣʠʥʥʠʭ ʦʨʛʘʥʽʟʤʽʚ 

1. ɺʠʛʦʪʦʚʠʪʠ ʧʨʝʧʘʨʘʪʠ ʪʘ ʨʦʟʛʣʷʥʫʪʠ ʾʭ. ɿʘʨʠʩʫʚʘʪʠ               
ʤʝʭʘʥʽʯʥʽ ʪʢʘʥʠʥʠ ʨʦʩʣʠʥ ï ʢʦʣʝʥʭʽʤʫ ʪʘ ʩʢʣʝʨʝʥʭʽʤʫ (ʨʠʩ. 1). 

ʈʠʩ. 1. ʄʝʭʘʥʽʯʥʽ ʪʢʘʥʠʥʠ ʩʪʝʙʣʘ ʛʘʨʙʫʟʘ ʟʚʠʯʘʡʥʦʛʦ (Cucurbita pepo): 

             

             

             

             

             

             

             

ʈʠʩ. 2. ʉʢʣʝʨʝʾʜʠ ʨʦʩʣʠʥʥʠʭ ʪʢʘʥʠʥ: 

ɸ             

ɹ             

ɺ             

2. ɺʠʟʥʘʯʠʪʠ ʪʠʧʠ ʩʢʣʝʨʝʾʜ ʥʘ ʨʠʩ. 2. 

3. ʇʽʜʢʨʝʩʣʠʪʠ ʘʙʦ ʚʧʠʩʘʪʠ ʚʽʜʧʦʚʽʜʴ:  

1. ʂʦʣʝʥʭʽʤʘ ï ʞʠʚʘ/ʤʝʨʪʚʘ ʪʢʘʥʠʥʘ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʘ    

            . 

ʆʙʦʣʦʥʢʠ ʢʣʽʪʠʥ ʢʦʣʝʥʭʽʤʠ ʟʘʟʚʠʯʘʡ ʜʝʨʝʚô̫ ʥʽʶʪʴ/ʥʝ ʜʝʨʝʚô̫ ʥʽʶʪʴ. 

2. ʉʢʣʝʨʝʥʭʽʤʘ - ʞʠʚʘ/ʤʝʨʪʚʘ ʪʢʘʥʠʥʘ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʘ    

        . ʆʙʦʣʦʥʢʠ ʢʣʽʪʠʥ      

ʩʢʣʝʨʝʥʭʽʤʠ ʟʘʟʚʠʯʘʡ ʜʝʨʝʚô̫ ʥʽʶʪʴ/ʥʝ ʜʝʨʝʚô̫ ʥʽʶʪʴ. 

3. ɿʘʢʨʠʪʽ ʧʨʦʚʽʜʥʽ ʧʫʯʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ     

               

ʪʘ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʫ ʩʪʝʙʣʽ         ʨʦʩʣʠʥ. 

4. ɺʽʜʢʨʠʪʽ ʧʨʦʚʽʜʥʽ ʧʫʯʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ     

          ʪʘ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʫ 

ʩʪʝʙʣʽ            ʨʦʩʣʠʥ. 

ɸ    ɹ        ɺ 
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ʈʦʟʜʽʣ 1. ɸʥʘʪʦʤʽʷ ʪʘ ʤʦʨʬʦʣʦʛʽʷ ʨʦʩʣʠʥʥʠʭ ʦʨʛʘʥʽʟʤʽʚ 

ʈʠʩ. 2. ʇʨʦʚʽʜʥʠʡ ʧʫʯʦʢ ʩʪʝʙʣʘ ʞʠʪʘ ʧʦʩʽʚʥʦʛʦ (Secale cereale): 

             

             

             

             

             

             

             

ʊʠʧ ʧʫʯʢʘ            

ʈʠʩ. 3. ʇʨʦʚʽʜʥʠʡ ʧʫʯʦʢ ʩʪʝʙʣʘ ʛʘʨʙʫʟʘ ʟʚʠʯʘʡʥʦʛʦ (Cucurbita pepo): 

             

             

             

             

             

             

             

ʊʠʧ ʧʫʯʢʘ            

4. ɺʠʛʦʪʦʚʠʪʠ ʧʨʝʧʘʨʘʪʠ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʩʪʝʙʣʘ ʪʘ ʨʦʟʛʣʷʥʫʪʠ ʾʭ. ɿʘʨʠʩʫʚʘʪʠ ʪʘ ʧʦʟʥʘʯʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʙʫʜʦʚʠ ʩʫʜʠʥʥʦ-ʚʦʣʦʢʥʠʩʪʠʭ 
ʧʫʯʢʽʚ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʢʣʘʜ ʦʜʥʦʜʦʣʴʥʠʭ ʪʘ ʩʧʨʘʚʞʥʽʭ ʜʚʦʜʦʣʴʥʠʭ. 
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ʇʨʦʚʽʜʥʘ 
ʪʢʘʥʠʥʘ 

ʊʠʧ ʢʣʽʪʠʥ ʌʫʥʢʮʽʾ ʇʦʢʨʠʪʦʥʘʩʽʥʥʽ ɻʦʣʦʥʘʩʽʥʥʽ 

ʂʩʠʣʝʤʘ 

ʊʨʘʭʝʾʜʠ 
   

ʊʨʘʭʝʾ 
   

ɺʦʣʦʢʥʘ 
   

ʇʘʨʝʥʭʽʤʘ 
   

ʌʣʦʝʤʘ 

ʉʠʪʦʧʦʜʽʙʥʽ ʝʣʝʤʝʥʪʠ 
   

ʂʣʽʪʠʥʠ-ʩʫʧʫʪʥʠʮʽ 
   

ɺʦʣʦʢʥʘ 
   

ʇʘʨʝʥʭʽʤʘ 
   

1. ʇʦʨʽʚʥʷʪʠ ʙʫʜʦʚʫ ʧʨʦʚʽʜʥʠʭ ʪʢʘʥʠʥ ʛʦʣʦʥʘʩʽʥʥʠʭ ʪʘ ʧʦʢʨʠʪʦʥʘʩʽʥʥʠʭ, ʟʘʧʦʚʥʠʚʰʠ ʪʘʙʣʠʮʶ. 

ʇʨʦʚʽʜʥʽ ʪʢʘʥʠʥʠ ʛʦʣʦʥʘʩʽʥʥʠʭ ʪʘ ʧʦʢʨʠʪʦʥʘʩʽʥʥʠʭ 

ʉʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ 
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ɸ ɹ ɺ 

ɻ 

ʊʝʤʘ 7. ʊʦʪʠʧʦʪʝʥʪʥʽʩʪʴ ʨʦʩʣʠʥʥʠʭ ʢʣʽʪʠʥ ï ʦʩʥʦʚʘ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʨʦʩʣʠʥ. ʆʩʥʦʚʥʽ ʪʠʧʠ ʤʽʞʢʣʽʪʠʥʥʠʢʽʚ ʪʘ ʩʧʦʩʦʙʠ 
ʾʭ ʫʪʚʦʨʝʥʥʷ. ʉʝʢʨʝʪʦʨʥʽ ʪʢʘʥʠʥʠ: ʛʽʜʘʪʦʜʠ, ʟʘʣʦʟʠʩʪʽ ʚʦʣʦʩʢʠ, ʥʝʢʪʘʨʥʠʢʠ, ʤʦʣʦʯʥʠʢʠ 

ʉʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ  

1. ɼʘʪʠ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʠʪʘʥʥʷ. 

1. ʆʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʟʥʘʯʝʥʥʷ ʪʦʪʠʧʦʪʝʥʪʥʦʩʪʽ ʨʦʩʣʠʥʥʠʭ ʢʣʽʪʠʥ 

ʜʣʷ ʙʽʦʪʝʭʥʦʣʦʛʽʾ. 

ɺʽʜʧʦʚʽʜʴ:            

             

             

             

             

2. ʅʘʟʚʘʪʠ ʦʩʥʦʚʥʽ ʪʠʧʠ ʤʽʞʢʣʽʪʠʥʥʠʢʽʚ ʪʘ ʩʧʦʩʦʙʠ ʾʭ ʫʪʚʦʨʝʥʥʷ. 

ɺʽʜʧʦʚʽʜʴ:            

             

             

             

            

             

             

3. ʑʦ ʪʘʢʝ ʘʝʨʝʥʭʽʤʘ? ʑʦ ʦʙʫʤʦʚʣʶʻ ʫʪʚʦʨʝʥʥʷ ʮʽʻʾ ʪʢʘʥʠʥʠ? 

ɺʽʜʧʦʚʽʜʴ:            

             

             

             

             

             

             

             

4. ʅʘʟʚʘʪʠ ʩʝʢʨʝʪʦʨʥʽ ʪʢʘʥʠʥʠ, ʟʦʙʨʘʞʝʥʽ ʥʘ ʨʠʩ. 1, ʪʘ ʥʘʚʝʩʪʠ           

ʾʭ ʢʦʨʦʪʢʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ.  

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 1. ʉʝʢʨʝʪʦʨʥʽ ʪʢʘʥʠʥʠ ʨʦʩʣʠʥ. 

ɸ             

             

             

ɹ             

             

             

ɺ             

             

             

ɻ             
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  ʈʦʟʜʽʣ 1. ɸʥʘʪʦʤʽʷ ʪʘ ʤʦʨʬʦʣʦʛʽʷ ʨʦʩʣʠʥʥʠʭ ʦʨʛʘʥʽʟʤʽʚ 

ʊʝʤʘ 8. ɹʫʜʦʚʘ ʢʦʨʝʥʷ. ʇʦʚʽʪʨʷʥʽ ʢʦʨʝʥʽ 

1. ɺʠʛʦʪʦʚʠʪʠ ʧʨʝʧʘʨʘʪʠ ʪʘ ʨʦʟʛʣʷʥʫʪʠ ʾʭ. ɿʘʨʠʩʫʚʘʪʠ ʪʘ ʧʦʟʥʘʯʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʙʫʜʦʚʠ ʢʦʨʝʥʽʚ ʨʦʩʣʠʥ ʟ ʧʝʨʚʠʥʥʦʶ ʪʘ ʚʪʦʨʠʥʥʦʶ 
ʙʫʜʦʚʦʶ ʥʘ ʨʠʩ. 1. 

ʈʠʩ. 1 ɸ. ʇʦʧʝʨʝʯʥʠʡ ʟʨʽʟ ʢʦʨʝʥʷ ʽʨʠʩʫ (Iris sp.): 

             

             

             

             

             

             

             

ʈʠʩ. 1 ɹ. ʇʦʧʝʨʝʯʥʠʡ ʟʨʽʟ ʢʦʨʝʥʷ ʛʘʨʙʫʟʘ ʟʚʠʯʘʡʥʦʛʦ (Cucurbita pepo): 
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ʈʦʟʜʽʣ 1. ɸʥʘʪʦʤʽʷ ʪʘ ʤʦʨʬʦʣʦʛʽʷ ʨʦʩʣʠʥʥʠʭ ʦʨʛʘʥʽʟʤʽʚ 

2. ɼʘʪʠ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʠʪʘʥʥʷ. 

1. ɺʢʘʟʘʪʠ ʚʽʜʤʽʥʥʽ ʘʥʘʪʦʤʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʨʝʥʽʚ ʧʨʝʜʩʪʘʚʥʠʢʽʚ 

ʢʣʘʜ ʦʜʥʦʜʦʣʴʥʠʭ ʪʘ ʩʧʨʘʚʞʥʽʭ ʜʚʦʜʦʣʴʥʠʭ. 

ɺʽʜʧʦʚʽʜʴ:            

             

            

            

            

             

2. ɼʣʷ ʢʦʨʝʥʽʚ ʟ ʧʝʨʚʠʥʥʦʶ ʙʫʜʦʚʦʶ ʭʘʨʘʢʪʝʨʥʘ ʥʘʷʚʥʽʩʪʴ             

        ʩʫʜʠʥʥʦ-ʚʦʣʦʢʥʠʩʪʦʛʦ ʧʫʯʢʘ. 

3. ʋʪʚʦʨʝʥʥʷ ʙʽʯʥʠʭ ʢʦʨʝʥʽʚ ʽʥʽʮʽʶʻʪʴʩʷ ʫ      

             

4. ʆʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʚʝʨʪʠʢʘʣʴʥʽ ʟʦʥʠ ʢʦʨʝʥʷ. 

ɺʽʜʧʦʚʽʜʴ:            

             

            

            

            

            

            

            

             

5. ʂʣʽʪʠʥʠ ʢʦʣʫʤʝʣʠ ʚʠʢʦʥʫʶʪʴ ʬʫʥʢʮʽʶ      

            

             

            

            

             

3. ʈʦʟʛʣʷʥʫʪʠ ʩʭʝʤʘʪʠʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʧʦʧʝʨʝʯʥʦʛʦ ʟʨʽʟʫ           

ʧʦʚʽʪʨʷʥʦʛʦ ʢʦʨʝʥʷ ʨʦʩʣʠʥ. ʇʦʟʥʘʯʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʡʦʛʦ ʙʫʜʦʚʠ 

ʥʘ ʨʠʩ. 3. 

ʈʠʩ. 3. ʇʦʧʝʨʝʯʥʠʡ ʟʨʽʟ ʧʦʚʽʪʨʷʥʦʛʦ ʢʦʨʝʥʷ ʜʝʥʜʨʦʙʽʫʤʘ 

(Dendrobium sp.): 

1 ï ʚʝʣʘʤʝʥ;  2 ï ʝʢʟʦʜʝʨʤʘ; 3 ï ʤʝʟʦʜʝʨʤʘ; 4 ï ʝʥʜʦʜʝʨʤʘ;       

5 ï ʢʦʨʘ; 6 ï ʮʝʥʪʨʘʣʴʥʠʡ ʮʠʣʽʥʜʨ; 7 ï ʬʣʦʝʤʘ; 8 ï ʢʩʠʣʝʤʘ. 
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ʊʝʤʘ 9. ʂʦʨʽʥʴ. ʊʠʧʠ ʢʦʨʝʥʝʚʠʭ ʩʠʩʪʝʤ. ʄʝʪʘʤʦʨʬʦʟʠ ʢʦʨʝʥʷ  

ʉʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ  

1. ɺʠʟʥʘʯʠʪʠ ʤʝʪʘʤʦʨʬʦʟʠ ʢʦʨʝʥʷ, ʧʘʛʦʥʫ ʪʘ ʪʠʧʠ ʢʦʨʝʥʝʚʠʭ ʩʠʩʪʝʤ ʟʘ ʤʦʨʬʦʣʦʛʽʻʶ ʽ ʧʦʭʦʜʞʝʥʥʷʤ ʢʦʨʝʥʽʚ ʥʘ ʨʠʩ. 1. 

ʈʠʩ. 1 ɺ. ʂʦʨʝʥʝʚʘ ʩʠʩʪʝʤʘ ʙʦʣʦʪʥʦʛʦ ʢʠʧʘʨʠʩʘ.  

         

         

ʈʠʩ. 1 ɹ. ʂʦʨʝʥʝʚʘ ʩʠʩʪʝʤʘ ʧʰʽʥʢʠ. 

         

         

ʈʠʩ. 1 ɻ. ʂʦʨʝʥʝʚʘ ʩʠʩʪʝʤʘ ʙʫʨʷʢʽʚ. 

         

         

ʈʠʩ. 1 ɽ.ʂʦʨʝʥʝʚʘ ʩʠʩʪʝʤʘ ʙʘʪʘʪʫ. 

         

         

ʈʠʩ. 1 ɼ. ʂʦʨʝʥʝʚʘ ʩʠʩʪʝʤʘ ʰʘʬʨʘʥʫ. 

         

         

ʈʠʩ. 1 ɸ. ʂʦʨʝʥʝʚʘ ʩʠʩʪʝʤʘ ʭʚʦʱʘ. 
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ʉʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ 

ʈʠʩ. 1 ɭ. ʂʦʨʝʥʝʚʘ ʩʠʩʪʝʤʘ ʜʽʚʦʯʦʛʦ ʚʠʥʦʛʨʘʜʫ. 

         

         

ʈʠʩ. 1 ɿ. ʆʤʝʣʘ ʥʘ ʨʦʩʣʠʥʽ-ʞʠʚʠʪʝʣʽ. 

         

         

ʈʠʩ. 1 ɾ. ʂʦʨʝʥʝʚʘ ʩʠʩʪʝʤʘ ʧʘʥʜʘʥʫʩʘ. 

         

         

ʈʠʩ. 1 ɯ. ʂʦʨʝʥʝʚʘ ʩʠʩʪʝʤʘ ʦʨʭʽʜʝʾ. 

         

         

ʈʠʩ. 1 ʃ. ʂʦʨʝʥʝʚʘ ʩʠʩʪʝʤʘ ʱʠʪʥʠʢʘ ʯʦʣʦʚʽʯʦʛʦ. 

         

         

ʈʠʩ. 1 ʂ. ʂʦʨʝʥʝʚʘ ʩʠʩʪʝʤʘ ʣʶʙʢʠ ʜʚʦʣʠʩʪʦʾ.  
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ʊʝʤʘ 10. ɹʫʜʦʚʘ ʩʪʝʙʣʘ  

ʈʦʟʜʽʣ 1. ɸʥʘʪʦʤʽʷ ʪʘ ʤʦʨʬʦʣʦʛʽʷ ʨʦʩʣʠʥʥʠʭ ʦʨʛʘʥʽʟʤʽʚ 

1. ɺʠʛʦʪʦʚʠʪʠ ʧʨʝʧʘʨʘʪʠ ʪʘ ʨʦʟʛʣʷʥʫʪʠ ʾʭ. ɿʘʨʠʩʫʚʘʪʠ ʪʘ ʧʦʟʥʘʯʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʙʫʜʦʚʠ ʩʪʝʙʣʘ ʨʦʩʣʠʥ ʟ ʧʝʨʚʠʥʥʦʶ ʪʘ ʚʪʦʨʠʥʥʦʶ    
ʙʫʜʦʚʦʶ (ʨʠʩ. 1-2). 

ʈʠʩ. 1. ʇʦʧʝʨʝʯʥʠʡ ʟʨʽʟ ʩʪʝʙʣʘ        

            : 

ʊʠʧ ʩʪʝʣʠ:            

             

             

             

             

             

             

ʈʠʩ. 2. ʇʦʧʝʨʝʯʥʠʡ ʟʨʽʟ ʩʪʝʙʣʘ ʛʘʨʙʫʟʘ ʟʚʠʯʘʡʥʦʛʦ                  

(Cucurbita pepo): 

ʊʠʧ ʩʪʝʣʠ:            
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ʈʦʟʜʽʣ 1. ɸʥʘʪʦʤʽʷ ʪʘ ʤʦʨʬʦʣʦʛʽʷ ʨʦʩʣʠʥʥʠʭ ʦʨʛʘʥʽʟʤʽʚ 

ʈʠʩ. 3. ʇʦʧʝʨʝʯʥʠʡ ʟʨʽʟ ʛʽʣʢʠ ʣʠʧʠ ʩʝʨʮʝʣʠʩʪʦʾ (Tilia cordata): 

1 ï ʧʝʨʠʜʝʨʤʘ; 2 ï ʧʝʨʚʠʥʥʘ ʢʦʨʘ; 3 ï ʚʪʦʨʠʥʥʘ ʢʦʨʘ; 4 ï ʣʫʙ; 

5 ï ʧʘʨʝʥʭʽʤʘ ʩʝʨʮʝʚʠʥʥʠʭ ʧʨʦʤʝʥʽʚ (ʫ ʩʢʣʘʜʽ ʚʪʦʨʠʥʥʦʾ ʢʦʨʠ);         

6 ï ʢʘʤʙʽʡ;  7 ï ʜʝʨʝʚʠʥʘ;   8 ï ʩʝʨʮʝʚʠʥʥʽ ʧʨʦʤʝʥʽ;          

9 ï ʨʽʯʥʝ ʢʽʣʴʮʝ;  10 ï ʩʝʨʮʝʚʠʥʘ. 

ʈʠʩ. 4. ʇʦʧʝʨʝʯʥʠʡ ʟʨʽʟ ʛʽʣʢʠ ʩʦʩʥʠ (Pinus sylvestris): 

1 ï ʧʝʨʠʜʝʨʤʘ;  2 ï ʧʘʨʝʥʭʽʤʘ ʢʦʨʠ;  3 ï ʩʤʦʣʷʥʽ ʭʦʜʠ;   

4 ï ʧʘʨʝʥʭʽʤʥʘ ʦʙʢʣʘʜʠʥʢʘ ʩʤʦʣʷʥʦʛʦ ʭʦʜʫ;  5 ï ʣʫʙ (ʩʠʪʦʧʦ-

ʜʽʙʥʽ ʢʣʽʪʠʥʠ);  6 ï ʢʘʤʙʽʡ;  7 ï ʜʝʨʝʚʠʥʘ (ʪʨʘʭʝʾʜʠ);           

8 ï ʨʽʯʥʝ ʢʽʣʴʮʝ;  9 ï ʩʝʨʮʝʚʠʥʘ;  10 ï ʩʝʨʮʝʚʠʥʥʽ ʧʨʦʤʝʥʽ. 

2. ʈʦʟʛʣʷʥʫʪʠ ʧʦʧʝʨʝʯʥʠʡ ʟʨʽʟ ʪʨʠʨʽʯʥʦʾ ʛʽʣʢʠ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ. ʇʦʟʥʘʯʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʙʫʜʦʚʠ ʩʪʝʙʣʘ ʧʦʢʨʠʪʦʥʘʩʽʥʥʠʭ                         
ʪʘ ʛʦʣʦʥʘʩʽʥʥʠʭ ʥʘ ʨʠʩ. 3-4. 
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  ʉʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ  

1. ɺʠʟʥʘʯʠʪʠ ʫ ʟʦʙʨʘʞʝʥʠʭ ʥʘ ʨʠʩ. 1 ʨʦʩʣʠʥ ʪʠʧ ʧʘʛʦʥʽʚ ʟʘ ʥʘʧʨʷʤʢʦʤ ʨʦʩʪʫ ʽ ʧʽʜʧʠʩʘʪʠ.  

ʈʠʩ. 1 ɺ. ʏʝʙʨʝʮʴ: 

         

ʈʠʩ. 1 ɸ. ʖʢʘ ʥʠʪʯʘʩʪʘ: 

         

ʈʠʩ. 1 ɹ. ɺʝʨʙʦʟʽʣʣʷ: 

         

ʌʦʨʤʘ ʩʪʝʙʣʘ 

2. ʇʽʜʧʠʩʘʪʠ ʥʘ ʨʠʩ. 2 ʪʠʧʠ ʩʪʝʙʣʘ ʟʘ ʬʦʨʤʦʶ ʧʦʧʝʨʝʯʥʦʛʦ ʨʦʟʨʽʟʫ, ʚʢʘʟʘʪʠ ʨʦʩʣʠʥʠ, ʜʣʷ ʷʢʠʭ ʮʝ ʚʣʘʩʪʠʚʦ. 

ʈʠʩ. 2 ɼ.      

      

ʈʠʩ. 2 ɸ.      

      

ʈʠʩ. 2 ɺ.      

      

ʈʠʩ. 2 ɹ.      

      

ʈʠʩ. 2 ɻ.      

      

ʊʝʤʘ 11. ʇʘʛʽʥ ʪʘ ʩʠʩʪʝʤʠ ʧʘʛʦʥʽʚ 
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ʉʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ  

3. ɿʘʨʠʩʫʚʘʪʠ ʩʭʝʤʠ ʜʠʭʦʪʦʤʽʯʥʦʛʦ, ʤʦʥʦʧʦʜʽʘʣʴʥʦʛʦ ʪʘ ʩʠʤʧʦʜʽʘʣʴʥʦʛʦ ʛʘʣʫʞʝʥʥʷ ʨʦʩʣʠʥ ʪʘ ʥʘʚʝʩʪʠ ʧʨʠʢʣʘʜʠ. 

ʉʭʝʤʘ ʜʠʭʦʪʦʤʽʯʥʦʛʦ ʛʘʣʫʞʝʥʥʷ 

ʇʨʝʜʩʪʘʚʥʠʢ        

ʉʭʝʤʘ ʤʦʥʦʧʦʜʽʘʣʴʥʦʛʦ ʛʘʣʫʞʝʥʥʷ 

ʇʨʝʜʩʪʘʚʥʠʢ        

ʉʭʝʤʘ ʩʠʤʧʦʜʽʘʣʴʥʦʛʦ ʛʘʣʫʞʝʥʥʷ 

ʇʨʝʜʩʪʘʚʥʠʢ        

ʈʠʩ. 3 ɸ.       

       

ʈʠʩ. 3 ɻ.       

       

ʈʠʩ. 3 ɺ.       

       

ʈʠʩ. 3 ɹ.      

       

4. ɺʠʟʥʘʯʠʪʠ ʪʠʧ ʨʦʟʤʽʱʝʥʥʷ ʣʠʩʪʢʽʚ ʥʘ ʩʪʝʙʣʘ ʥʘ ʨʠʩ. 3, ʥʘʟʚʘʪʠ ʧʨʠʢʣʘʜʠ ʨʦʩʣʠʥʠ, ʜʣʷ ʷʢʠʭ ʮʝ ʭʘʨʘʢʪʝʨʥʦ. 
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1. ʇʽʜʧʠʩʘʪʠ ʥʘʟʚʠ ʤʝʪʘʤʦʨʬʦʟʽʚ, ʾʭʥʻ ʧʦʭʦʜʞʝʥʥʷ ʪʘ ʥʘʟʚʠ ʨʦʩʣʠʥ ʥʘ ʨʠʩ. 1. 

ʊʝʤʘ 12. ʄʝʪʘʤʦʨʬʦʟʠ ʧʘʛʦʥʘ ʪʘ ʡʦʛʦ ʯʘʩʪʠʥ 

ʈʠʩ. 1 ʄ.      

      

      

ʈʠʩ. 1 ʂ.     

      

      

ʉʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ  

ʈʠʩ. 1 ɾ.      

      

      

ʈʠʩ. 1 ɿ.      

      

      

ʈʠʩ. 1 ʃ.     

      

      

ʈʠʩ. 1 ɸ.      

      

      

ʈʠʩ. 1 ɹ.      

      

      

ʈʠʩ. 1 ɺ.     

      

      

ʈʠʩ. 1 ɻ.     

      

      

ʈʠʩ. 1 ɼ.      
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ʊʝʤʘ 13. ɹʫʜʦʚʘ ʣʠʩʪʢʘ. ɸʩʠʤʽʣʷʮʽʡʥʘ ʪʢʘʥʠʥʘ  

ʈʦʟʜʽʣ 1. ɸʥʘʪʦʤʽʷ ʪʘ ʤʦʨʬʦʣʦʛʽʷ ʨʦʩʣʠʥʥʠʭ ʦʨʛʘʥʽʟʤʽʚ 

1. ɺʠʛʦʪʦʚʠʪʠ ʧʨʝʧʘʨʘʪʠ ʪʘ ʨʦʟʛʣʷʥʫʪʠ ʾʭ. ɿʘʨʠʩʫʚʘʪʠ ʪʘ ʧʦʟʥʘʯʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʙʫʜʦʚʠ ʣʠʩʪʢʘ ʨʦʩʣʠʥ (ʨʠʩ. 1-2). 

ʈʠʩ. 1. ʇʦʧʝʨʝʯʥʠʡ ʟʨʽʟ ʣʠʩʪʢʘ ʬʽʢʫʩʘ (Ficus elasticʘ): 

ʊʠʧ ʙʫʜʦʚʠ:           

             

             

             

             

             

             

ʈʠʩ. 2. ʇʦʧʝʨʝʯʥʠʡ ʟʨʽʟ ʭʚʦʾ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ (Pinus sylvestris): 

ʊʠʧ ʙʫʜʦʚʠ:           
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  ʈʦʟʜʽʣ 1. ɸʥʘʪʦʤʽʷ ʪʘ ʤʦʨʬʦʣʦʛʽʷ ʨʦʩʣʠʥʥʠʭ ʦʨʛʘʥʽʟʤʽʚ 

3. ɼʘʪʠ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʠʪʘʥʥʷ. 

1. ʃʠʩʪʢʠ ʥʘʟʠʚʘʶʪʴ ʛʽʧʦʩʪʦʤʘʪʠʯʥʠʤʠ, ʷʢʱʦ     

             

2. ʃʠʩʪʢʠ ʥʘʟʠʚʘʶʪʴ ʘʤʬʽʩʪʦʤʘʪʠʯʥʠʤʠ, ʷʢʱʦ     

             

3. ʗʢʱʦ ʧʨʦʜʠʭʠ ʨʦʟʤʽʱʫʶʪʴʩʷ ʥʘ ʚʝʨʭʥʽʡ ʧʦʚʝʨʭʥʽ ʣʠʩʪʢʦʚʦʾ    

ʧʣʘʩʪʠʥʢʠ, ʪʦ ʣʠʩʪʢʠ ʥʘʟʠʚʘʶʪʴ        

4. ʊʘʢʽ ʣʠʩʪʢʠ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ        

           ʨʦʩʣʠʥ. 

5. ʋ ʣʠʩʪʢʽʚ ʟ ʜʦʨʟʦʚʝʥʪʨʘʣʴʥʦʶ ʙʫʜʦʚʦʶ ʧʘʣʽʩʘʜʥʠʡ ʤʝʟʦʬʽʣ       

ʨʦʟʤʽʱʫʻʪʴʩʷ           ,   

ʘ      ʤʝʟʦʬʽʣ      . 

6. ʃʠʩʪʢʠ, ʫ ʷʢʠʭ ʧʘʣʽʩʘʜʥʠʡ ʤʝʟʦʬʽʣ ʨʦʟʤʽʱʫʻʪʴʩʷ ʟ ʦʙʦʭ ʙʦʢʽʚ    

ʣʠʩʪʢʦʚʦʾ ʧʣʘʩʪʠʥʢʠ, ʥʘʟʠʚʘʶʪʴʩʷ        

7. ʃʠʩʪʢʠ ʨʘʜʽʘʣʴʥʦʛʦ, ʘʙʦ ʮʝʥʪʨʠʯʥʦʛʦ, ʪʠʧʫ     

            . 

8. ɾʠʣʢʠ ʚ ʣʠʩʪʢʘʭ ʧʨʝʜʩʪʘʚʣʝʥʽ       

      ʩʫʜʠʥʥʦ-ʚʦʣʦʢʥʠʩʪʠʤʠ ʧʫʯʢʘʤʠ. 

9. ʃʠʩʪʢʠ, ʜʣʷ ʷʢʠʭ ʭʘʨʘʢʪʝʨʥʘ ʢʨʘʥʮ-ʘʥʘʪʦʤʽʷ, ʤʘʶʪʴ   

             

10. ʇʦʨʽʚʥʷʪʠ ʙʫʜʦʚʫ ʣʠʩʪʢʽʚ ʨʦʩʣʠʥ ʽʟ ʢʣʘʜ ʦʜʥʦʜʦʣʴʥʠʭ                 

ʪʘ ʩʧʨʘʚʞʥʽʭ ʜʚʦʜʦʣʴʥʠʭ.  

ʆʟʥʘʢʘ ʆʜʥʦʜʦʣʴʥʽ ɼʚʦʜʦʣʴʥʽ 

ʊʠʧ ʣʠʩʪʢʘ   

ʌʦʨʤʘ ʣʠʩʪʢʘ   

ɾʠʣʢʫʚʘʥʥʷ   

ʈʦʟʤʽʱʝʥʥʷ 
ʧʨʦʜʠʭʽʚ 

  

ʂʣʽʪʠʥʠ-
ʟʘʤʠʢʘʯʽ 

  

1 

2 

1 

2 

5 6 

5 

3 

6 

4 

3 

4 

ʈʠʩ. 4. ɹʫʜʦʚʘ ʣʠʩʪʢʘ ʨʦʩʣʠʥʠ ʟ ʉ4 ʪʠʧʦʤ ʬʦʪʦʩʠʥʪʝʟʫ: 

1       4        

2       5        

3       6        

2. ʇʦʟʥʘʯʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʙʫʜʦʚʠ ʣʠʩʪʢʽʚ ʥʘ ʨʠʩ. 3-4. 

ʈʠʩ. 3. ɹʫʜʦʚʘ ʣʠʩʪʢʘ ʨʦʩʣʠʥʠ ʟ ʉ3 ʪʠʧʦʤ ʬʦʪʦʩʠʥʪʝʟʫ: 

1       4        

2       5        

3       6        
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ʉʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ 

1. ʅʘʟʚʘʪʠ ʤʦʨʬʦʣʦʛʽʯʥʽ ʯʘʩʪʠʥʠ ʣʠʩʪʢʘ, ʧʦʟʥʘʯʝʥʽ ʥʘ ʨʠʩ. 1.  

ʊʝʤʘ 14. ʃʠʩʪʦʢ ʷʢ ʯʘʩʪʠʥʘ ʧʘʛʦʥʘ 

ʈʠʩ. 1 ɺ. ʇʰʝʥʠʮʷ. 

3    4     

ʈʠʩ. 1 ɸ. ɻʣʽʜ ʦʜʥʦʤʘʪʦʯʢʦʚʠʡ. 

1         

ʈʠʩ. 1 ɹ. ɻʽʨʯʘʢ. 

2         

1 

2 

3 

4 
4 

2. ɺʠʟʥʘʯʠʪʠ ʽ ʧʽʜʧʠʩʘʪʠ ʬʦʨʤʫ ʧʨʦʩʪʦʾ ʨʦʟʯʣʝʥʦʚʘʥʦʾ ʣʠʩʪʢʦʚʦʾ ʧʣʘʩʪʠʥʢʠ ʥʘ ʨʠʩ. 2, ʚʢʘʟʘʪʠ ʤʦʞʣʠʚʦʛʦ ʧʨʝʜʩʪʘʚʥʠʢʘ. 

ʈʠʩ. 2 ɸ.       

       

ʈʠʩ. 2 ɻ.       

       

ʈʠʩ. 2 ɺ.      

       

ʈʠʩ. 2 ɽ.      
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3. ɺʠʟʥʘʯʠʪʠ ʽ ʧʽʜʧʠʩʘʪʠ ʪʠʧ ʣʠʩʪʢʦʚʦʾ ʧʣʘʩʪʠʥʢʠ ʪʘ ʞʠʣʢʫʚʘʥʥʷ (ʪʘʤ, ʜʝ ʮʝ ʤʦʞʣʠʚʦ) ʥʘ ʨʠʩ. 3, ʚʢʘʟʘʪʠ ʤʦʞʣʠʚʦʛʦ ʧʨʝʜʩʪʘʚʥʠʢʘ. 

ʉʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ  

ʈʠʩ. 3 ɸ.       

       

       

ʈʠʩ. 3 ɻ.       

      

       

ʈʠʩ. 3 ɺ.      

      

       

ʈʠʩ. 3 ɹ.       

      

       

ʈʠʩ. 3 ɼ.      

      

       

ʈʠʩ. 3 ɾ.      

      

       

ʈʠʩ. 3 ɭ.      

      

       

ʈʠʩ. 3 ɽ.      
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1. ʇʽʜ ʢʦʞʥʠʤ ʽʟ ʥʘʚʝʜʝʥʠʭ ʟʦʙʨʘʞʝʥʴ (ʨʠʩ. 1) ʚʢʘʟʘʪʠ ʨʦʜʦʚʫ ʥʘʟʚʫ ʡʤʦʚʽʨʥʦʛʦ ʧʨʝʜʩʪʘʚʥʠʢʘ. ʅʘʨʠʩʫʚʘʪʠ ʩʭʝʤʠ ʩʫʮʚʽʪʴ, ʥʘ ʷʢʠʭ   

ʧʦʟʥʘʯʠʪʠ ʩʪʨʽʣʢʘʤʠ ʧʦʨʷʜʦʢ ʨʦʟʢʨʠʚʘʥʥʷ ʢʚʽʪʦʢ, ʚʢʘʟʘʪʠ ʪʠʧ ʩʫʮʚʽʪʪʷ ʽ ʡʦʛʦ ʥʘʟʚʫ.  

ʊʝʤʘ 15. ʈʝʧʨʦʜʫʢʪʠʚʥʽ ʦʨʛʘʥʠ ʨʦʩʣʠʥ: ʩʫʮʚʽʪʪʷ ʷʢ ʧʘʛʽʥ ʘʙʦ ʩʠʩʪʝʤʘ ʧʘʛʦʥʽʚ. ʊʠʧʠ ʩʫʮʚʽʪʴ.                                      
ʂʚʽʪʢʘ. ɸʥʜʨʦʮʝʡ ʪʘ ʛʽʥʝʮʝʡ. ɹʫʜʦʚʘ ʧʣʦʜʽʚ ʪʘ ʾʭ ʪʠʧʠ 

ʈʦʟʜʽʣ 1. ɸʥʘʪʦʤʽʷ ʪʘ ʤʦʨʬʦʣʦʛʽʷ ʨʦʩʣʠʥʥʠʭ ʦʨʛʘʥʽʟʤʽʚ 

ʈʠʩ. 1 ɸ. ʇʨʝʜʩʪʘʚʥʠʢ: 

      

ʈʠʩ. 1 ɼ. ʇʨʝʜʩʪʘʚʥʠʢ:   

      

ʈʠʩ. 1 ɺ. ʇʨʝʜʩʪʘʚʥʠʢ: 

      

ʈʠʩ. 1 ɹ. ʇʨʝʜʩʪʘʚʥʠʢ:   

      

ʉʭʝʤʘ 1 ɸ. ʅʘʟʚʘ ʩʫʮʚʽʪʪʷ: 

      

ʉʭʝʤʘ 1 ɼ. ʅʘʟʚʘ ʩʫʮʚʽʪʪʷ: 

      

ʉʭʝʤʘ 1 ɺ. ʅʘʟʚʘ ʩʫʮʚʽʪʪʷ: 

      

ʉʭʝʤʘ 1 ɹ. ʅʘʟʚʘ ʩʫʮʚʽʪʪʷ: 

      

ʈʠʩ. 1 ɻ. ʇʨʝʜʩʪʘʚʥʠʢ: 

      

ʉʭʝʤʘ 1 ɻ. ʅʘʟʚʘ ʩʫʮʚʽʪʪʷ: 
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1 ʉʘ ʏʘʰʝʯʢʘ 

2 ʉʦ ɺʽʥʦʯʦʢ 

3 ɸ ɸʥʜʨʦʮʝʡ 

4 G ɻʽʥʝʮʝʡ 

5  ɹʨʘʢʪʝʷ (ʧʨʠʢʚʽʪʦʢ) 

6  ʉʪʝʙʣʦ 

2. ʇʦʻʜʥʘʪʠ ʩʪʨʽʣʢʘʤʠ ʚʽʜʧʦʚʽʜʥʽ ʦʨʛʘʥʠ ʢʚʽʪʢʠ ʪʘ ʜʽʘʛʨʘʤʠ       

ʥʘ ʨʠʩ. 2 ʪʘ ʧʽʜʧʠʩʘʪʠ ʾʭ. 

5 

3. ɿʘ ʜʽʘʛʨʘʤʘʤʠ (ʨʠʩ. 3-6) ʥʘʧʠʩʘʪʠ ʬʦʨʤʫʣʠ ʢʚʽʪʦʢ,                  

ʩʢʦʨʠʩʪʘʚʰʠʩʴ ʜʦʚʽʜʢʦʶ ʟʥʠʟʫ. 

ʈʠʩ. 3.      

ʈʠʩ. 6.      ʈʠʩ. 5.      

ʈʠʩ. 4.      

ɼʦʚʽʜʢʘ. ʉʪʘʪʴ (ḥ/ᶏ/ᶑ/0), ʪʠʧ ʩʠʤʝʪʨʽʾ (Ṩ/ɚ/ɸ), ʢʽʣʴʢʽʩʪʴ ʣʠʩʪʦʯʢʽʚ 

ʦʮʚʽʪʠʥʠ (ʉʘ/ʉʦ/ʈ), ʢʽʣʴʢʽʩʪʴ ʪʠʯʠʥʦʢ (ɸ), ʢʽʣʴʢʽʩʪʴ ʧʣʦʜʦʣʠʩʪʠʢʽʚ 

(G), ʪʠʧ ʟʘʚ'ʷʟʽ (_//ð). 

ʈʠʩ. 2. ʂʚʽʪʢʘ ʚʠʰʥʽ ʪʘ ʾʾ ʜʽʘʛʨʘʤʘ. 

ʈʦʟʜʽʣ 1. ɸʥʘʪʦʤʽʷ ʪʘ ʤʦʨʬʦʣʦʛʽʷ ʨʦʩʣʠʥʥʠʭ ʦʨʛʘʥʽʟʤʽʚ 
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1 

2 

3 

4 

5 

6 

ɸ ɹ 

ʈʠʩ. 3. ʊʠʧʠ ʘʥʜʨʦʮʝʶ. 

ɸ        ɹ        

ɺ        ɻ        

ɼ              

ʈʦʟʜʽʣ 1. ɸʥʘʪʦʤʽʷ ʪʘ ʤʦʨʬʦʣʦʛʽʷ ʨʦʩʣʠʥʥʠʭ ʦʨʛʘʥʽʟʤʽʚ 

1. ɿʨʦʙʠʪʠ ʚʽʜʧʦʚʽʜʥʽ ʧʦʟʥʘʯʝʥʥʷ ʥʘ ʨʠʩ. 1.  

ɸʥʜʨʦʮʝʡ ʪʘ ʛʽʥʝʮʝʡ 

ʈʠʩ. 2. ɹʫʜʦʚʘ ʧʠʣʢʫ: ɸï ʜʚʦʢʣʽʪʠʥʥʠʡ ʧʠʣʦʢ; ɹï ʪʨʠʢʣʽʪʠʥʥʠʡ ʧʠʣʦʢ. 

1        4        

2        5        

3        6        

2. ʇʽʜʧʠʩʘʪʠ ʝʣʝʤʝʥʪʠ ʙʫʜʦʚʠ ʧʠʣʢʦʚʦʛʦ ʟʝʨʥʘ ʥʘ ʨʠʩ. 2. 

ʈʠʩ. 1: ɸ ï ɹʫʜʦʚʘ ʪʠʯʠʥʢʠ; ɹ ï ʇʠʣʷʢ ʫ ʨʦʟʨʽʟʽ. 

1       2       

3       4       

5       6       

7       8       

9             

3. ɺʠʟʥʘʯʠʪʠ ʪʠʧʠ ʘʥʜʨʦʮʝʶ ʥʘ ʨʠʩ. 3. 

1 

2 

3 

4 5 

6 

7 

9 

8 

ɸ  ɹ       ɺ      ɻ   ɼ 

ɸ ɹ 
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4 

5 

1. ʇʽʜʧʠʩʘʪʠ ʪʠʧʠ ʛʽʥʝʮʝʶ, ʧʦʟʥʘʯʠʪʠ ʯʝʨʚʦʥʠʤ ʦʣʽʚʮʝʤ ʤʽʩʮʷ 

ʟʨʦʩʪʘʥʥʷ ʧʣʦʜʦʣʠʩʪʠʢʽʚ ʥʘ ʨʠʩ. 1. 

ɻʽʥʝʮʝʡ 

ʈʠʩ. 1. ʉʭʝʤʘ ʝʚʦʣʶʮʽʾ ʦʩʥʦʚʥʠʭ ʪʠʧʽʚ ʛʽʥʝʮʝʶ. 

1       2    3 

 

1              

2              

3             

4             

5             

2. ɺʠʟʥʘʯʠʪʠ ʽ ʧʽʜʧʠʩʘʪʠ ʪʠʧʠ ʛʽʥʝʮʝʶ ʪʘ ʧʣʘʮʝʥʪʘʮʽʾ ʥʘ ʨʠʩ. 2. 

ʈʠʩ. 2 ɸ.      

       

ʈʠʩ. 2 ɹ.      

       

ʈʠʩ. 2 ɺ.      

       

ʈʠʩ. 2 ɻ.      

       

ʈʠʩ. 2 ɽ.      

       

ʈʠʩ. 2 ɼ.      

       

ʈʦʟʜʽʣ 1. ɸʥʘʪʦʤʽʷ ʪʘ ʤʦʨʬʦʣʦʛʽʷ ʨʦʩʣʠʥʥʠʭ ʦʨʛʘʥʽʟʤʽʚ 
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9 

1 

2 

3 

4 

5 

6 

7 

8 

10 

11 

ʈʦʟʜʽʣ 1. ɸʥʘʪʦʤʽʷ ʪʘ ʤʦʨʬʦʣʦʛʽʷ ʨʦʩʣʠʥʥʠʭ ʦʨʛʘʥʽʟʤʽʚ 

1. ʇʽʜʧʠʩʘʪʠ ʝʣʝʤʝʥʪʠ ʙʫʜʦʚʠ ʘʥʘʪʨʦʧʥʦʛʦ ʥʘʩʽʥʥʦʛʦ ʟʘʯʘʪʢʫ (ʨʠʩ. 1 ɸ) ʪʘ ʥʘʩʽʥʠʥʠ (ʨʠʩ. 1 ɹ) ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʾʭ ʧʦʭʦʜʞʝʥʥʷ. 

ʅʘʩʽʥʥʠʡ ʟʘʯʘʪʦʢ 

N ʆʨʛʘʥ ʌʫʥʢʮʽʷ N ʆʨʛʘʥ  ʌʫʥʢʮʽʷ 

1       

2       

3       

4       

5       

6       

7 ʄʽʢʨʦʧʽʣʝ  7 ʉʣʽʜ ʚʽʜ ʤʽʢʨʦʧʽʣʝ   ɻʘʟʦʦʙʤʽʥ ʥʘʩʽʥʥʷ 

8 ɺʪʦʨʠʥʥʝ ʷʜʨʦ 
ʋʪʚʦʨʶʻ ʝʥʜʦʩʧʝʨʤ, ʱʦ ʤʦʞʝ ʧʦʛʣʠʥʘʪʠʩʴ ʟʘʨʦ-
ʜʢʦʤ ʫ ʧʨʦʮʝʩ̔ ʨʦʟʚʠʪʢʫ     

9       

10       

11       

ʈʠʩ. 1 ɸ. ɸʥʘʪʨʦʧʥʠʡ ʥʘʩʽʥʥʠʡ ʟʘʯʘʪʦʢ.       

7 
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1. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʪʠʧʫ ʛʽʥʝʮʝʶ, ʟʘʧʠʩʘʪʠ ʪʠʧʠ ʧʣʦʜʽʚ ʪʘ ʧʨʠʢʣʘʜʠ ʨʦʩʣʠʥʠ, ʜʣʷ ʷʢʠʭ ʚʦʥʠ ʭʘʨʘʢʪʝʨʥʽ (ʥʝ ʤʝʥʰʝ 5 ʜʣʷ ʢʦʞʥʦʛʦ ʪʠʧʫ). 

ʇʣʦʜʠ 

   ɹʘʛʘʪʦʛʦʨʽʰʦʢ (ʞʦʚʪʝʮʴ ʾʜʢʠʡ)     

            

            

            

            

            

            

            

            

            

             

ʉʠʥʢʘʨʧʥʽ ʧʣʦʜʠ 

ɸʧʦʢʘʨʧʥʽ ʧʣʦʜʠ 

ʃʽʟʠʢʘʨʧʥʽ ʧʣʦʜʠ 

ʇʘʨʘʢʘʨʧʥʽ ʧʣʦʜʠ 

    ʂʦʨʦʙʦʯʢʘ (ʤʘʢ ʩʘʤʦʩʽʡʢʘ)     

            

            

            

            

            

            

            

            

            

             

    ʂʦʨʦʙʦʯʢʘ (ʣʽʣʽʷ ʣʽʩʦʚʘ)     

            

            

            

            

            

            

            

            

            

             

    ʂʦʨʦʙʦʯʢʘ (ʛʚʦʟʜʠʢʘ ɹʦʨʙʘʰʘ)    

            

            

            

            

            

            

            

            

            

             

ʈʦʟʜʽʣ 1. ɸʥʘʪʦʤʽʷ ʪʘ ʤʦʨʬʦʣʦʛʽʷ ʨʦʩʣʠʥʥʠʭ ʦʨʛʘʥʽʟʤʽʚ 



 34 

2. ɼʘʪʠ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʠʪʘʥʥʷ. 

1. ɿʘ ʨʘʭʫʥʦʢ ʷʢʦʛʦ ʤʽʞʚʫʟʣʷ ʚʠʥʦʩʷʪʴʩʷ ʥʘ ʜʝʥʥʫ ʧʦʚʝʨʭʥʶ ʥʘʜ ˇʨʫʥʪʦʤ ʩʽʤô̫ ʜʦʣʽ ʽ ʙʨʫʥʝʯʢʘ ʟʘʨʦʜʢʘ ʧʨʠ ʥʘʜʟʝʤʥʦʤʫ ʧʨʦʨʦʩʪʘʥʥʽ ʥʘʩʽʥʥʷ     

ʫ ʢʚʘʩʦʣʽ?                          

2. ɿʘ ʨʘʭʫʥʦʢ ʷʢʦʛʦ ʤʽʞʚʫʟʣʷ ʚʠʥʦʩʠʪʴʩʷ ʙʨʫʥʝʯʢʘ ʧʨʦʨʦʩʪʢʘ ʧʽʜ ʯʘʩ ʧʨʦʨʦʩʪʘʥʥʷ ʛʦʨʦʭʫ?           

3. ʆʙʝʨʽʪʴ ʽ ʧʽʜʢʨʝʩʣʽʪʴ ʚʠʟʥʘʯʘʣʴʥʫ ʦʟʥʘʢʫ ʪʠʧʽʚ ʧʨʦʨʦʩʪʘʥʥʷ: 

  ʘ) ʪʠʧʠ ʧʨʦʨʦʩʪʘʥʥʷ ʥʘʩʽʥʥʷ ʚʠʜʽʣʷʶʪʴ ʟʘ ʪʠʤ, ʜʝ ʩʘʤʝ (ʚ ʷʢʦʤʫ ʩʝʨʝʜʦʚʠʱʽ) ʧʨʦʨʦʩʪʘʻ ʥʘʩʽʥʥʷ; 

  ʙ) ʾʭ ʚʠʜʽʣʷʶʪʴ ʟʘ ʪʠʤ, ʯʠ ʚʠʥʦʩʷʪʴʩʷ ʟ ʥʘʩʽʥʥʷ ʥʘʜ ʧʦʚʝʨʭʥʝʶ ˇʨʫʥʪʫ ʩʽʤô̫ ʜʦʣʽ; 

  ʚ) ʾʭ ʚʠʜʽʣʷʶʪʴ ʟʘ ʪʠʤ, ʜʝ ʨʦʟʚʠʚʘʻʪʴʩʷ ʧʨʦʨʦʩʪʦʢ.  

ʉʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ 9 

ʊʝʤʘ 16. ʊʠʧʠ ʧʨʦʨʦʩʪʘʥʥʷ ʥʘʩʽʥʥʷ 

1. ɺʠʟʥʘʯʠʪʠ ʪʠʧʠ ʧʨʦʨʦʩʪʘʥʥʷ ʥʘʩʽʥʥʷ ʥʘ ʨʠʩ. 1 ʪʘ ʧʽʜʧʠʩʘʪʠ ʧʦʟʥʘʯʢʠ. 

ʈʠʩ. 1 ɺ. ʇʨʦʨʦʩʪʘʥʥʷ ʥʘʩʽʥʥʷ ʢʫʢʫʨʫʜʟʠ: 

1    3     

2    4     

ʊʠʧ ʧʨʦʨʦʩʪʘʥʥʷ:       

ʈʠʩ. 1 ɹ. ʇʨʦʨʦʩʪʘʥʥʷ ʥʘʩʽʥʥʷ ʛʦʨʦʭʫ: 

1    3     

2    4     

ʊʠʧ ʧʨʦʨʦʩʪʘʥʥʷ:       

ʈʠʩ. 1 ɸ. ʇʨʦʨʦʩʪʘʥʥʷ ʥʘʩʽʥʥʷ ʢʚʘʩʦʣʽ: 

1    3     

2    4     

ʊʠʧ ʧʨʦʨʦʩʪʘʥʥʷ:       

1 

2 

4 

3 1 

3 
4 

2 
2 

3 

1 

4 
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ʊʝʤʘ 17. ɺʦʜʦʨʦʩʪʽ-ʧʨʦʢʘʨʽʦʪʠ. ɺʽʜʜʽʣ ʉʠʥʴʦʟʝʣʝʥʽ ʚʦʜʦʨʦʩʪʽ ʘʙʦ ʮʠʘʥʦʙʘʢʪʝʨʽʾ (Cyanophyta)  

ʈʦʟʜʽʣ 2. ʈʽʟʥʦʤʘʥʽʪʪʷ ʬʦʪʦʩʠʥʪʝʟʫʶʯʠʭ ʦʨʛʘʥʽʟʤʽʚ 

2. ʈʦʟʛʣʷʥʫʪʠ, ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʪʘ ʧʦʟʥʘʯʠʪʠ ʩʪʨʫʢʪʫʨʠ ʥʘ ʨʠʩ. 1.         . 

ɺʽʜʜʽʣ   Cyanophyta          

ʂʣʘʩ   Cyanophyceae        

ʇʦʨʷʜʦʢ   Chroococcales        

ʈʽʜ   Microcystis        

ɺʠʜ   M. aeruginosa        

ʈʠʩ. 1. ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʢʦʣʦʥʽʾ: 

1 ï ʢʦʣʦʥʽʘʣʴʥʠʡ ʩʣʠʟ; 2 ï ʧʝʨʬʦʨʘʮʽʾ. 

ʈʠʩ. 2. ɺʝʛʝʪʘʪʠʚʥʽ ʢʣʽʪʠʥʠ ʥʘ ʚʝʣʠʢʦʤʫ ʟʙʽʣʴʰʝʥʥʽ:  

1 ï ʛʘʟʦʚʽ ʚʘʢʫʦʣʽ. 

1. ɺʢʘʟʘʪʠ ʩʠʩʪʝʤʘʪʠʯʥʝ ʧʦʣʦʞʝʥʥʷ ʦʙ'ʻʢʪʘ.                                              3. ɿʘʨʠʩʫʚʘʪʠ ʚʝʛʝʪʘʪʠʚʥʽ ʢʣʽʪʠʥʠ (ʨʠʩ.2), ʚʠʢʦʥʘʪʠ ʧʦʟʥʘʯʝʥʥʷ 
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ʈʦʟʜʽʣ 2. ʈʽʟʥʦʤʘʥʽʪʪʷ ʬʦʪʦʩʠʥʪʝʟʫʶʯʠʭ ʦʨʛʘʥʽʟʤʽʚ 

4. ɺʢʘʟʘʪʠ ʩʠʩʪʝʤʘʪʠʯʥʝ ʧʦʣʦʞʝʥʥʷ ʦʙ'ʻʢʪʽʚ. 

ʈʠʩ. 3. ʌʨʘʛʤʝʥʪ ʪʨʠʭʦʤʫ       ; 

1 ï ʚʝʛʝʪʘʪʠʚʥʽ ʢʣʽʪʠʥʠ;  2 ï ʮʽʘʥʦʬʽʮʠʥʦʚʽ ʛʨʘʥʫʣʠ;  

3 ï ʥʝʢʨʠʜʘ;    4 ï ʢʘʣʽʧʪʨʘ. 

ʈʠʩ. 4. ʌʨʘʛʤʝʥʪ ʪʨʠʭʦʤʫ       ; 

1 ï ʚʝʛʝʪʘʪʠʚʥʽ ʢʣʽʪʠʥʠ;  2 ï ʢʘʣʽʧʪʨʘ. 

ɺʽʜʜʽʣ              

ʂʣʘʩ             

ʇʦʨʷʜʦʢ             

4. ʈʦʟʛʣʷʥʫʪʠ, ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʪʘ ʧʦʟʥʘʯʠʪʠ ʩʪʨʫʢʪʫʨʠ ʥʘ ʨʠʩ. 3, 4. 
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  ʈʦʟʜʽʣ 2. ʈʽʟʥʦʤʘʥʽʪʪʷ ʬʦʪʦʩʠʥʪʝʟʫʶʯʠʭ ʦʨʛʘʥʽʟʤʽʚ 

5. ɺʢʘʟʘʪʠ ʩʠʩʪʝʤʘʪʠʯʥʝ ʧʦʣʦʞʝʥʥʷ ʦʙ'ʻʢʪʘ. 

ɺʽʜʜʽʣ              

ʂʣʘʩ             

ʇʦʨʷʜʦʢ             

ʈʽʜ     Nostoc        

ʈʠʩ. 5. ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʢʦʣʦʥʽʡ: 
1 ï          . 

ʈʠʩ. 6. ʌʨʘʛʤʝʥʪ ʢʦʣʦʥʽʾ:    

1 ï ʚʝʛʝʪʘʪʠʚʥʽ ʢʣʽʪʠʥʠ; 2 ï ʛʝʪʝʨʦʮʠʩʪʘ;  3 ï ʪʨʠʭʦʤʠ;               
4 ï ʢʦʣʦʥʽʘʣʴʥʠʡ ʩʣʠʟ. 

1 

6. ʈʦʟʛʣʷʥʫʪʠ, ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʪʘ ʧʦʟʥʘʯʠʪʠ ʩʪʨʫʢʪʫʨʠ ʥʘ ʨʠʩ. 5-6. 
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ʈʦʟʜʽʣ 2. ʈʽʟʥʦʤʘʥʽʪʪʷ ʬʦʪʦʩʠʥʪʝʟʫʶʯʠʭ ʦʨʛʘʥʽʟʤʽʚ 

7. ɺʢʘʟʘʪʠ ʩʠʩʪʝʤʘʪʠʯʥʝ ʧʦʣʦʞʝʥʥʷ ʦʙ'ʻʢʪʘ. 

ɺʽʜʜʽʣ              

ʂʣʘʩ             

ʇʦʨʷʜʦʢ             

ʈʽʜ     Anabaena       

ʈʠʩ. 8. ɹʫʜʦʚʘ ʪʨʠʭʦʤʫ Anabaena floss-aqua ï ʟʙʫʜʥʠʢʘ              
ʪʦʢʩʠʯʥʦʛʦ ʮʚʽʪʽʥʥʷ ʚʦʜʠ: 1 ï ʚʝʛʝʪʘʪʠʚʥʽ ʢʣʽʪʠʥʠ;  2 ï ʘʢʽʥʝʪʘ;                         
3 ï ʛʝʪʝʨʦʮʠʩʪʘ. 

ʈʠʩ. 7. ɹʫʜʦʚʘ ʪʨʠʭʦʤʫ Anabaena sp.:  1 ï ʚʝʛʝʪʘʪʠʚʥʽ ʢʣʽʪʠʥʠ; 
2 ï ʛʘʟʦʚʽ ʚʘʢʫʦʣʽ;  3 ï ʛʝʪʝʨʦʮʠʩʪʘ; 4 ï ʧʨʦʙʢʘ; 5 ï ʘʢʽʥʝʪʘ. 

8. ʈʦʟʛʣʷʥʫʪʠ, ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʪʘ ʧʦʟʥʘʯʠʪʠ ʩʪʨʫʢʪʫʨʠ ʥʘ ʨʠʩ. 7-8. 
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  ʉʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ 

ɼʘʪʠ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʠʪʘʥʥʷ. 

1. ʗʢʽ ʦʩʥʦʚʥʽ ʦʟʥʘʢʠ ʩʠʥʴʦʟʝʣʝʥʠʭ ʚʦʜʦʨʦʩʪʝʡ?  

ɺʽʜʧʦʚʽʜʴ:            

             

            

            

             

2. ʗʢʽ ʧʽʛʤʝʥʪʠ ʦʙʫʤʦʚʣʶʶʪʴ ʟʘʙʘʨʚʣʝʥʥʷ ʩʠʥʴʦʟʝʣʝʥʠʭ ʚʦʜʦʨʦʩʪʝʡ?  

ɺʽʜʧʦʚʽʜʴ:            

             

3. ʗʢ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʦʟʤʥʦʞʝʥʥʷ ʫ ʦʜʥʦʢʣʽʪʠʥʥʠʭ ʪʘ ʙʘʛʘʪʦʢʣʽʪʠʥ-

ʥʠʭ ʩʠʥʴʦʟʝʣʝʥʠʭ ʚʦʜʦʨʦʩʪʝʡ? 

ɺʽʜʧʦʚʽʜʴ:            

             

             

4. ʅʘʟʚʽʪʴ ʪʨʠ ʨʦʜʠ ʩʠʥʴʦʟʝʣʝʥʠʭ ʚʦʜʦʨʦʩʪʝʡ, ʟʜʘʪʥʠʭ ʜʦ ʬʽʢʩʘʮʽʾ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʘʟʦʪʫ:  

ɺʽʜʧʦʚʽʜʴ: 1)           

  2)           

  3)           

5. ɿʘ ʷʢʠʤʠ ʦʟʥʘʢʘʤʠ ʚʠʜʽʣʷʶʪʴ ʧʦʨʷʜʦʢ Nostocales?  

ɺʽʜʧʦʚʽʜʴ:            

             

             

6. ɿʘ ʷʢʠʤʠ ʦʟʥʘʢʘʤʠ ʚʠʜʽʣʷʶʪʴ ʧʦʨʷʜʦʢ Oscillatoriales?  

ɺʽʜʧʦʚʽʜʴ:            

             

             

7. ʅʘʚʝʜʽʪʴ ʪʨʠ ʨʦʜʠ ʩʠʥʴʦʟʝʣʝʥʠʭ ʚʦʜʦʨʦʩʪʝʡ ʟ ʛʦʤʦʮʠʪʥʠʤʠ         

ʪʨʠʭʦʤʘʤʠ: 

ɺʽʜʧʦʚʽʜʴ: 1)           

  2)           

  3)           

8. ɺʢʘʞʽʪʴ ʯʘʩ ʚʠʥʠʢʥʝʥʥʷ ʩʠʥʴʦʟʝʣʝʥʠʭ ʚʦʜʦʨʦʩʪʝʡ. 

ɺʽʜʧʦʚʽʜʴ:            

9. ʗʢʘ ʝʢʦʣʦʛʽʯʥʘ ʨʦʣʴ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʚʽʜʜʽʣʫ Cyanophyta                   

ʪʘ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʣʶʜʠʥʠ? 

ɺʽʜʧʦʚʽʜʴ:            

             

             

10. ʅʘʟʚʽʪʴ ʚʠʜʠ cʠʥʴʦʟʝʣʝʥʠʭ ʚʦʜʦʨʦʩʪʝʡ, ʷʢʽ ʻ ʦʙ'ʻʢʪʘʤʠ                  

ʧʨʦʤʠʩʣʦʚʦʛʦ ʢʫʣʴʪʠʚʫʚʘʥʥʷ:  

ɺʽʜʧʦʚʽʜʴ:            

             

             

11. ʗʢʽ ʩʠʥʴʦʟʝʣʝʥʽ ʚʦʜʦʨʦʩʪʽ ʻ ʟʙʫʜʥʠʢʘʤʠ çʮʚʽʪʽʥʥʷè ʚʦʜʠ ʪʘ ʷʢʽ 

ʦʩʥʦʚʥʽ ʪʦʢʩʠʥʠ ʚʦʥʠ ʧʨʦʜʫʢʫʶʪʴ?  

ɺʽʜʧʦʚʽʜʴ:            

            

             

             

ʃʽʪʝʨʘʪʫʨʘ: ʂʦʩʪʽʢʦʚ ɯ.ʖ. ʪʘ ʽʥ. ɹʦʪʘʥʽʢʘ. ɺʦʜʦʨʦʩʪʽ ʪʘ ʛʨʠʙʠ:     

ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ. ï ʂ.: ɸʨʽʩʪʝʡ, 2006. ï ʉ. 52-64. 

ɸʣʴʛʦʣʦʛʽʷ : ʈʫʢʦʧʠʩ ʧʽʜʨʫʯʥʠʢʘ ʜʣʷ ʩʪʫʜʝʥʪʽʚ 3-4 ʢʫʨʩʽʚ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 

çɹʦʪʘʥʽʢʘè / ʂʦʩʪʽʢʦʚ ɯ. ʖ., ʎʘʨʝʥʢʦ ʇ. ʄ. ï ʂʠʾʚ, 2009-2013. ï 377 ʩ.  
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ʈʦʟʜʽʣ 2. ʈʽʟʥʦʤʘʥʽʪʪʷ ʬʦʪʦʩʠʥʪʝʟʫʶʯʠʭ ʦʨʛʘʥʽʟʤʽʚ 

ʊʝʤʘ 18. ɺʦʜʦʨʦʩʪʽ-ʩʪʨʘʤʝʥʦʧʽʣʠ. ɺʽʜʜʽʣ ɹʫʨʽ ʚʦʜʦʨʦʩʪʽ (Phaeophyta)  

1. ɺʢʘʟʘʪʠ ʩʠʩʪʝʤʘʪʠʯʥʝ ʧʦʣʦʞʝʥʥʷ ʦʙ'ʻʢʪʘ. 

ɺʽʜʜʽʣ              

ʂʣʘʩ             

ʇʦʨʷʜʦʢ             

ʈʽʜ     Fucus        

ʈʠʩ. 3. ʉʭʝʤʘ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʬʫʢʫʩʫ. 

ɾʠʪʪʻʚʠʡ ʮʠʢʣ          ʬʘʟʥʠʡ, 

ʟ                ʨʝʜʫʢʮʽʻʶ 

ʪʘ             ʟʤʽʥʦʶ ʧʦʢʦʣʽʥʴ.  
ʈʠʩ. 1. ɹʫʜʦʚʘ ʪʘʣʦʤʫ:  1 ï ʧʽʜʦʰʚʘ ; 2 ï ʮʝʥʪʨʘʣʴʥʝ ʨʝʙʨʦ;     
3 ï ʧʦʚʽʪʨʷʥʽ ʤʽʭʫʨʠ;  4 ï ʨʝʮʝʧʪʘʢʫʣʠ; 5 ï ʩʢʘʬʽʜʽʾ. 

ʈʠʩ. 2. ʈʦʟʨʽʟ ʯʝʨʝʟ ʞʽʥʦʯʠʡ ʩʢʘʬʽʜʽʡ:  

1 ï ʢʦʨʦʚʠʡ ʰʘʨ; 2 ï ʦʦʛʦʥʽʾ; 3 ï ̫ʡʮʝʢʣʽʪʠʥʠ; 4 ï ʧʘʨʘʬʽʟʠ. 

ʉʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ 

2. ʈʦʟʛʣʷʥʫʪʠ, ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʪʘ ʧʦʟʥʘʯʠʪʠ ʩʪʨʫʢʪʫʨʠ ʥʘ ʨʠʩ. 1-2. 
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  ʈʦʟʜʽʣ 2. ʈʽʟʥʦʤʘʥʽʪʪʷ ʬʦʪʦʩʠʥʪʝʟʫʶʯʠʭ ʦʨʛʘʥʽʟʤʽʚ 

3. ɺʢʘʟʘʪʠ ʩʠʩʪʝʤʘʪʠʯʥʝ ʧʦʣʦʞʝʥʥʷ ʦʙ'ʻʢʪʘ. 

ɺʽʜʜʽʣ              

ʂʣʘʩ             

ʇʦʨʷʜʦʢ             

ʈʽʜ     Laminaria      

ʈʠʩ. 4. ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʩʧʦʨʦʬʽʪʫ ʣʘʤʽʥʘʨʽʾ. 

ʈʠʩ. 5. ʉʭʝʤʘ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʣʘʤʽʥʘʨʽʾ. 

ɾʠʪʪʻʚʠʡ ʮʠʢʣ          ʬʘʟʥʠʡ, 

ʟ                ʨʝʜʫʢʮʽʻʶ 

ʪʘ             ʟʤʽʥʦʶ ʧʦʢʦʣʽʥʴ.  

ʉʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ 

4. ʈʦʟʛʣʷʥʫʪʠ ʪʘ ʟʘʨʠʩʫʚʘʪʠ ʩʧʦʨʦʬʽʪ ʣʘʤʽʥʘʨʽʾ. 
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ʉʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ 

ɼʘʪʠ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʠʪʘʥʥʷ. 

1. ʗʢʽ ʦʩʥʦʚʥʽ ʦʟʥʘʢʠ ʙʫʨʠʭ ʚʦʜʦʨʦʩʪʝʡ?  

ɺʽʜʧʦʚʽʜʴ:            

            

             

             

2. ɿʘ ʷʢʠʤ ʧʨʠʥʮʠʧʦʤ ʙʫʨʽ ʚʦʜʦʨʦʩʪʽ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʧʦʨʷʜʢʠ?  

ɺʽʜʧʦʚʽʜʴ:            

             

3. ʏʠ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʥʘ ʤʦʨʬʦʣʦʛʽʯʥʦʤʫ ʨʽʚʥʽ ʛʘʤʝʪʦʬʽʪ ʽ ʩʧʦʨʦʬʽʪ 

ʣʘʤʽʥʘʨʽʾ? ʗʢʱʦ ʪʘʢ, ʪʦ ʯʠʤ? 

ɺʽʜʧʦʚʽʜʴ:            

             

             

4. ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʙʫʨʠʭ ʚʦʜʦʨʦʩʪʝʡ:  

ɺʽʜʧʦʚʽʜʴ:            

             

             

5. ʗʢʽ ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʜʦʧʦʤʘʛʘʶʪʴ ʙʫʨʠʤ ʚʦʜʦʨʦʩʪʷʤ ʧʽʜʪʨʠʤʫʚʘʪʠ 

ʚʝʨʪʠʢʘʣʴʥʝ ʧʦʣʦʞʝʥʥʷ ʪʘʣʦʤʫ ʫ ʚʦʜʽ?  

ɺʽʜʧʦʚʽʜʴ:            

             

6. ʋ ʷʢʠʭ ʙʽʦʪʦʧʘʭ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʙʫʨʽ ʚʦʜʦʨʦʩʪʽ?  

ɺʽʜʧʦʚʽʜʴ:            

             

7. ʗʢʘ ʙʫʨʘ ʚʦʜʦʨʽʩʪʴ ʻ ʜʦʤʽʥʘʥʪʦʤ ʫ ʏʦʨʥʦʤʫ ʤʦʨʽ?  

ɺʽʜʧʦʚʽʜʴ:            

8. ʑʦ ʬʦʨʤʫʻʪʴʩʷ ʫ ʯʦʣʦʚʽʯʠʭ ʩʢʘʬʽʜʽʷʭ ʬʫʢʫʩʘ?  

ɺʽʜʧʦʚʽʜʴ:            

9. ʉʢʽʣʴʢʠ ʷʡʮʝʢʣʽʪʠʥ ʬʦʨʤʫʻʪʴʩʷ ʚ ʦʦʛʦʥʽʷʭ ʬʫʢʫʩʘ?  

ɺʽʜʧʦʚʽʜʴ:            

10. ʉʢʽʣʴʢʠ ʷʡʮʝʢʣʽʪʠʥ ʬʦʨʤʫʻʪʴʩʷ ʚ ʦʦʛʦʥʽʷʭ ʣʘʤʽʥʘʨʽʾ? 

ɺʽʜʧʦʚʽʜʴ:            

11. ʗʢʘ ʢʽʣʴʢʽʩʪʴ ʟʦʦʩʧʦʨ ʬʦʨʤʫʻʪʴʩʷ ʚ ʩʧʦʨʘʥʛʽʷʭ ʣʘʤʽʥʘʨʽʾ? 

ɺʽʜʧʦʚʽʜʴ:            

12. ʉʢʽʣʴʢʠ ʩʧʝʨʤʘʪʦʟʦʾʜʽʚ ʬʦʨʤʫʻʪʴʩʷ ʚ ʘʥʪʝʨʠʜʽʷʭ ʬʫʢʫʩʘ? 

ɺʽʜʧʦʚʽʜʴ:            

13. ʉʢʽʣʴʢʠ ʩʧʝʨʤʘʪʦʟʦʾʜʽʚ ʬʦʨʤʫʻʪʴʩʷ ʚ ʘʥʪʝʨʠʜʽʷʭ ʣʘʤʽʥʘʨʽʾ? 

ɺʽʜʧʦʚʽʜʴ:            

14. ʉʢʣʘʩʪʠ ʩʭʝʤʫ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ Fucus (ʨʠʩ. 3) ʪʘ ʜʘʪʠ ʡʦʤʫ    

ʧʦʚʥʫ ʥʘʟʚʫ.  

15. ʅʘ ʨʠʩ. 5 ʧʦʟʥʘʯʪʝ ʦʩʥʦʚʥʽ ʩʪʘʜʽʾ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ Laminaria 

(ʟʦʦʩʧʦʨʠ, ʩʧʦʨʘʥʛʽʡ, ʯʦʣʦʚʽʯʠʡ ʛʘʤʝʪʦʬʽʪ, ʞʽʥʦʯʽʡ ʛʘʤʝʪʦʬʽʪ,     

ʟʠʛʦʪʘ, ʩʧʦʨʦʬʽʪ, ʷʡʮʝʢʣʽʪʠʥʘ, ʩʧʝʨʤʘʪʦʟʦʾʜ, ʦʦʛʘʤʽʷ, ʨʝʜʫʢʮʽʡʥʠʡ 

ʧʦʜʽʣ (R!)) ʪʘ ʜʘʡʪʝ ʧʦʚʥʫ ʥʘʟʚʫ ʮʠʢʣʫ. 

16. ɺʥʝʩʽʪʴ ʦʩʥʦʚʥʽ ʜʽʘʛʥʦʩʪʠʯʥʽ ʦʟʥʘʢʠ ʚʽʜʜʽʣʫ Phaeophyta                 

ʚ ʪʘʙʣʠʮʶ ʥʘ ʩ. 59.  

17. ɺʥʝʩʽʪʴ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʪʠʧʽʚ ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʪʽʣʘ ʫ 

ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʚʽʜʜʽʣʫ Phaeophyta ʚ ʪʘʙʣʠʮʶ ʥʘ ʩ. 60.  

ʃʽʪʝʨʘʪʫʨʘ: ʂʦʩʪʽʢʦʚ ɯ.ʖ. ʪʘ ʽʥ. ɹʦʪʘʥʽʢʘ. ɺʦʜʦʨʦʩʪʽ ʪʘ ʛʨʠʙʠ:     

ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ. ï ʂ.: ɸʨʽʩʪʝʡ, 2006. ï ʉ. 95-105. 
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  ʈʦʟʜʽʣ 2. ʈʽʟʥʦʤʘʥʽʪʪʷ ʬʦʪʦʩʠʥʪʝʟʫʶʯʠʭ ʦʨʛʘʥʽʟʤʽʚ 

ʊʝʤʘ 19. ɺʦʜʦʨʦʩʪʽ-ʩʪʨʘʤʝʥʦʧʽʣʠ. ɺʽʜʜʽʣ ɼʽʘʪʦʤʦʚʽ ʚʦʜʦʨʦʩʪʽ (Bacillariophyta) 

1. ɺʢʘʟʘʪʠ ʩʠʩʪʝʤʘʪʠʯʥʝ ʧʦʣʦʞʝʥʥʷ ʦʙ'ʻʢʪʘ. 

ʈʠʩ. 1. ɺʠʛʣʷʜ ʟʽ ʩʪʫʣʢʠ:             

1 ï ʨʝʙʨʘ; 2 ï ɦ ʽʣʠʥʦʧʦʜʽʙʥʠʡ 

ʰʦʚ; 3 ï ʮʝʥʪʨʘʣʴʥʠʡ ʚʫʟʣʠʢ;       

4 ï ʧʦʣʷʨʥʠʡ ʚʫʟʣʠʢ. 

ɺʽʜʜʽʣ              

ʂʣʘʩ             

ʇʦʨʷʜʦʢ             

ʈʽʜ     Pinnularia       

ʈʠʩ. 3. ʅʘʡʧʦʰʠʨʝʥʽʰʽ ʨʦʜʠ ʜʽʘʪʦʤʦʚʠʭ ʚʦʜʦʨʦʩʪʝʡ                      

ʧʨʽʩʥʠʭ ʚʦʜʦʡʤ ʋʢʨʘʾʥʠ.  

             

             

ʉʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ 

ʈʠʩ. 2. ɺʠʛʣʷʜ ʟ ʧʦʷʩʢʘ:         

1 ï ʝʧʽʪʝʢʘ; 2 ï ʛʽʧʦʪʝʢʘ;              

3 ï ʧʦʷʩʦʢ. 

2. ʈʦʟʛʣʷʥʫʪʠ, ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʪʘ ʧʦʟʥʘʯʠʪʠ ʩʪʨʫʢʪʫʨʠ ʥʘ ʨʠʩ. 1-2. 
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ʉʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ 

ɼʘʪʠ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʠʪʘʥʥʷ. 

1. ʗʢʽ ʦʩʥʦʚʥʽ ʦʟʥʘʢʠ ʜʽʘʪʦʤʦʚʠʭ ʚʦʜʦʨʦʩʪʝʡ? 

ɺʽʜʧʦʚʽʜʴ:            

            

             

             

2. ʗʢʽ ʧʨʠʥʮʠʧʠ ʧʦʜʽʣʫ ʚʽʜʜʽʣʫ ʥʘ ʢʣʘʩʠ ʽ ʧʦʨʷʜʢʠ?  

ɺʽʜʧʦʚʽʜʴ:           

             

             

3. ʗʢʦʶ ʻ ʙʫʜʦʚʘ ʧʘʥʮʠʨʘ ʜʽʘʪʦʤʦʚʠʭ ʚʦʜʦʨʦʩʪʝʡ?  

ɺʽʜʧʦʚʽʜʴ:            

             

             

4. ʗʢʽ ʪʠʧʠ ʨʦʟʤʥʦʞʝʥʥʷ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʜʽʘʪʦʤʦʚʠʭ ʚʦʜʦʨʦʩʪʝʡ? 

ɺʽʜʧʦʚʽʜʴ:            

             

             

5. ʗʢ ʥʘʟʠʚʘʻʪʴʩʷ ʦʩʦʙʣʠʚʘ ʢʣʽʪʠʥʘ ʫ ʜʽʘʪʦʤʦʚʠʭ ʚʦʜʦʨʦʩʪʝʡ, ʷʢʘ 

ʟʜʘʪʥʘ ʜʦ ʨʦʩʪʫ?  

ɺʽʜʧʦʚʽʜʴ:            

6. ʗʢʽ ʪʠʧʠ ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʪʘʣʦʤʫ ʧʨʠʪʘʤʘʥʥʽ ʜʽʘʪʦʤʦʚʠʤ 

ʚʦʜʦʨʦʩʪʷʤ?  

ɺʽʜʧʦʚʽʜʴ:           

             

7. ʗʢʫ ʬʫʥʢʮʽʶ ʚʠʢʦʥʫʻ ʘʫʢʩʦʩʧʦʨʘ?  

ɺʽʜʧʦʚʽʜʴ:           

             

8. ʅʘʟʚʽʪʴ ʧʨʦʜʫʢʪʠ ʘʩʠʤʽʣʷʮʽʾ ʜʽʘʪʦʤʦʚʠʭ ʚʦʜʦʨʦʩʪʝʡ: 

ɺʽʜʧʦʚʽʜʴ:           

             

9. ɺ ʷʢʠʭ ʙʽʦʪʦʧʘʭ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʜʽʘʪʦʤʦʚʽ ʚʦʜʦʨʦʩʪʽ?  

ɺʽʜʧʦʚʽʜʴ:           

            

            

             

10. ʗʢʝ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ ʜʽʘʪʦʤʦʚʽ ʚʦʜʦʨʦʩʪʽ? 

ɺʽʜʧʦʚʽʜʴ:            

             

             

             

11. ʅʘ ʨʠʩ. 3 ʨʦʟʧʽʟʥʘʡʪʝ ʪʘ ʧʽʜʧʠʰʽʪʴ ʥʘʡʧʦʰʠʨʝʥʽʰʽ ʚ ʧʨʽʩʥʠʭ ʚʦ-

ʜʦʡʤʘʭ ʋʢʨʘʾʥʽ ʨʦʜʠ ʜʽʘʪʦʤʦʚʠʭ ʚʦʜʦʨʦʩʪʝʡ (Cymbella,                    

Cymatopleura, Gomphonema, Navicula, Nitzschia, Surirella). 

12. ɺʥʝʩʽʪʴ ʦʩʥʦʚʥʽ ʜʽʘʛʥʦʩʪʠʯʥʽ ʦʟʥʘʢʠ ʚʽʜʜʽʣʫ Bacillariophyta           

ʚ ʪʘʙʣʠʮʶ ʥʘ ʩ. 59. 

13. ɺʥʝʩʽʪʴ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʪʠʧʽʚ ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʪʽʣʘ ʫ 

ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʚʽʜʜʽʣʫ Bacillariophyta ʚ ʪʘʙʣʠʮʶ ʥʘ ʩʪʦʨʽʥʮʽ 60.  

ʃʽʪʝʨʘʪʫʨʘ: ʂʦʩʪʽʢʦʚ ɯ.ʖ. ʪʘ ʽʥ. ɹʦʪʘʥʽʢʘ. ɺʦʜʦʨʦʩʪʽ ʪʘ ʛʨʠʙʠ:      

ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ. ï ʂ.: ɸʨʽʩʪʝʡ, 2006. ï ʉ. 105-121. 
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ʊʝʤʘ 20. ɸʨʭʝʧʣʘʩʪʠʜʥʽ ʚʦʜʦʨʦʩʪʽ. ɺʽʜʜʽʣ ʏʝʨʚʦʥʽ ʚʦʜʦʨʦʩʪʽ (Rhodophyta) 

ʈʦʟʜʽʣ 2. ʈʽʟʥʦʤʘʥʽʪʪʷ ʬʦʪʦʩʠʥʪʝʟʫʶʯʠʭ ʦʨʛʘʥʽʟʤʽʚ  

1. ɺʢʘʟʘʪʠ ʩʠʩʪʝʤʘʪʠʯʥʝ ʧʦʣʦʞʝʥʥʷ ʦʙ'ʻʢʪʽʚ. 

ɺʽʜʜʽʣ              

ʂʣʘʩ             

ʇʦʨʷʜʦʢ             

ʈʽʜ     Corallina       

ʈʠʩ. 1. ɹʫʜʦʚʘ ʪʘʣʦʤʫ: 

1 ï ʚʘʧʥʷʢʦʚʽ ʩʝʛʤʝʥʪʠ-ʯʣʝʥʠʢʠ. 

ɺʽʜʜʽʣ              

ʂʣʘʩ             

ʇʦʨʷʜʦʢ             

ʈʽʜ     Ahnfeltia        

ʈʠʩ. 2. ɹʫʜʦʚʘ ʪʘʣʦʤʫ. 

2. ʈʦʟʛʣʷʥʫʪʠ, ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʪʘ ʧʦʟʥʘʯʠʪʠ ʩʪʨʫʢʪʫʨʠ ʥʘ ʨʠʩ. 1-2. 



 46 

ʈʦʟʜʽʣ 2. ʈʽʟʥʦʤʘʥʽʪʪʷ ʬʦʪʦʩʠʥʪʝʟʫʶʯʠʭ ʦʨʛʘʥʽʟʤʽʚ  

3. ɺʢʘʟʘʪʠ ʩʠʩʪʝʤʘʪʠʯʥʝ ʧʦʣʦʞʝʥʥʷ ʦʙ'ʻʢʪʘ. 

ɺʽʜʜʽʣ              

ʂʣʘʩ             

ʇʦʨʷʜʦʢ             

ʈʽʜ     Ceramium      

ʈʠʩ. 3. ɹʫʜʦʚʘ ʪʘʣʦʤʫ: 

1 ï ʦʧʽʨʥʽ ʥʠʪʢʠ; 2 ï ʢʦʨʦʚʽ ʢʣʽʪʠʥʠ. 

ɺʽʜʜʽʣ              

ʂʣʘʩ             

ʇʦʨʷʜʦʢ             

ʈʽʜ     Phyllophora       

ʈʠʩ. 4. ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʪʘʣʦʤʫ Phyllophora ï ʦʩʥʦʚʥʦʛʦ          
ʜʞʝʨʝʣʘ ʚʠʜʦʙʫʚʘʥʥʷ       ʚ ʋʢʨʘʾʥʽ. 

4. ʈʦʟʛʣʷʥʫʪʠ, ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʪʘ ʧʦʟʥʘʯʠʪʠ ʩʪʨʫʢʪʫʨʠ ʥʘ ʨʠʩ. 3-4. 
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  ʉʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ  

ɼʘʪʠ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʠʪʘʥʥʷ. 

1. ʗʢʽ ʦʩʥʦʚʥʽ ʦʟʥʘʢʠ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʚʽʜʜʽʣʫ ʏʝʨʚʦʥʽ   ʚʦʜʦʨʦʩʪʽ? 

ɺʽʜʧʦʚʽʜʴ:            

            

             

             

2. ʗʢʽ ʧʨʠʥʮʠʧʠ ʧʦʜʽʣʫ ʚʽʜʜʽʣʫ ʥʘ ʢʣʘʩʠ ʽ ʧʦʨʷʜʢʠ?  

ɺʽʜʧʦʚʽʜʴ:           

             

             

3. ʗʢʠʤʠ ʻ ʧʨʦʜʫʢʪʠ ʘʩʠʤʽʣʷʮʽʾ ʯʝʨʚʦʥʠʭ ʚʦʜʦʨʦʩʪʝʡ?  

ɺʽʜʧʦʚʽʜʴ:            

             

             

4. ʗʢʠʡ ʪʠʧ ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʪʘʣʦʤʫ ʧʨʠʪʘʤʘʥʥʠʡ            

ʯʝʨʚʦʥʠʤ ʚʦʜʦʨʦʩʪʷʤ?  

ɺʽʜʧʦʚʽʜʴ:            

             

             

5. ʋ ʷʢʠʭ ʙʽʦʪʦʧʘʭ ʥʘʡʯʘʩʪʽʰʝ ʤʝʰʢʘʶʪʴ ʯʝʨʚʦʥʽ ʚʦʜʦʨʦʩʪʽ? 

ɺʽʜʧʦʚʽʜʴ:           

             

6. ʗʢ ʥʘʟʠʚʘʻʪʴʩʷ ʧʽʛʤʝʥʪ, ʱʦ ʟʫʤʦʚʣʶʻ ʯʝʨʚʦʥʝ ʟʘʙʘʨʚʣʝʥʥʷ ʧʨʝʜ-

ʩʪʘʚʥʠʢʽʚ ʚʽʜʜʽʣʫ Rhodophyta?  

ɺʽʜʧʦʚʽʜʴ:            

7. ʗʢʽ ʪʠʧʠ ʨʦʟʤʥʦʞʝʥʥʷ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʯʝʨʚʦʥʠʭ ʚʦʜʦʨʦʩʪʝʡ?  

ɺʽʜʧʦʚʽʜʴ:            

8. ʑʦ ʪʘʢʝ ʢʘʨʧʦʩʧʦʨʦʬʽʪ ʪʘ ʷʢʘ ʡʦʛʦ ʨʦʣʴ?  

ɺʽʜʧʦʚʽʜʴ:           

            

             

9. ʗʢʠʡ ʞʠʪʪʻʚʠʡ ʮʠʢʣ ʧʨʠʪʘʤʘʥʥʠʡ ʯʝʨʚʦʥʠʤ ʚʦʜʦʨʦʩʪʷʤ         

(ʚʢʘʟʘʪʠ ʧʦʚʥʫ ʥʘʟʚʫ)? 

ɺʽʜʧʦʚʽʜʴ:           

             

10. ɿʘ ʨʘʭʫʥʦʢ ʯʦʛʦ ʯʝʨʚʦʥʽ ʚʦʜʦʨʦʩʪʽ ʟʜʘʪʥʽ ʤʝʰʢʘʪʠ ʥʘ ʚʝʣʠʢʠʭ 

ʛʣʠʙʠʥʘʭ?  

ɺʽʜʧʦʚʽʜʴ:            

             

             

             

11. ʗʢʝ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ ʯʝʨʚʦʥʽ ʚʦʜʦʨʦʩʪʽ?  

ɺʽʜʧʦʚʽʜʴ:           

             

             

12. ɺʥʝʩʽʪʴ ʦʩʥʦʚʥʽ ʜʽʘʛʥʦʩʪʠʯʥʽ ʦʟʥʘʢʠ ʚʽʜʜʽʣʫ Rhodophyta                

ʚ ʪʘʙʣ. ʥʘ ʩ. 59.  

13. ɺʥʝʩʽʪʴ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʪʠʧʽʚ ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʪʽʣʘ ʫ 

ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʚʽʜʜʽʣʫ Rhodophyta ʚ ʪʘʙʣ. ʥʘ ʩ. 60. 

ʃʽʪʝʨʘʪʫʨʘ: ʂʦʩʪʽʢʦʚ ɯ.ʖ. ʪʘ ʽʥ. ɹʦʪʘʥʽʢʘ. ɺʦʜʦʨʦʩʪʽ ʪʘ ʛʨʠʙʠ:      

ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ. ï ʂ.: ɸʨʽʩʪʝʡ, 2006. ï ʉ. 149-167. 
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ʊʝʤʘ 21. ɸʨʭʝʧʣʘʩʪʠʜʥʽ ʚʦʜʦʨʦʩʪʽ. ɺʽʜʜʽʣ ɿʝʣʝʥʽ ʚʦʜʦʨʦʩʪʽ (Chlorophyta). 

ʂʣʘʩ ʍʣʦʨʦʬʽʮʽʻʚʽ (Chlorophyceae): ʧʦʨʷʜʢʠ ɺʦʣʴʚʦʢʘʣʴʥʽ (Volvocales) ʪʘ ʉʮʝʥʝʜʝʩʤʘʣʴʥʽ (Scenedesmales) 

ʈʦʟʜʽʣ 2. ʈʽʟʥʦʤʘʥʽʪʪʷ ʬʦʪʦʩʠʥʪʝʟʫʶʯʠʭ ʦʨʛʘʥʽʟʤʽʚ 

1. ɺʢʘʟʘʪʠ ʩʠʩʪʝʤʘʪʠʯʥʝ ʧʦʣʦʞʝʥʥʷ ʦʙ'ʻʢʪʘ. 

ɺʽʜʜʽʣ              

ʂʣʘʩ             

ʇʦʨʷʜʦʢ     Volvocales       

  Chlamydomonas       Dunaliella         Haematococcus 

 

 

ʈʠʩ. 1. ʆʜʥʦʢʣʽʪʠʥʥʽ ʚʦʣʴʚʦʢʘʣʴʥʽ ʚʦʜʦʨʦʩʪʽ. ɹʫʜʦʚʘ ʢʣʽʪʠʥʠ 

 

 

  

2. ʈʦʟʛʣʷʥʫʪʠ, ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʪʘ ʧʦʟʥʘʯʠʪʠ ʩʪʨʫʢʪʫʨʠ ʥʘ ʨʠʩ. 1. 
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  ʈʦʟʜʽʣ 2. ʈʽʟʥʦʤʘʥʽʪʪʷ ʬʦʪʦʩʠʥʪʝʟʫʶʯʠʭ ʦʨʛʘʥʽʟʤʽʚ 

ɺʢʘʟʘʪʠ ʩʠʩʪʝʤʘʪʠʯʥʝ ʧʦʣʦʞʝʥʥʷ ʦʙ'ʻʢʪʘ. 

ʈʠʩ. 2. ɹʫʜʦʚʘ ʮʝʥʦʙʽʷ Scenedesmus: 

1 ï ʭʣʦʨʦʧʣʘʩʪʠ;   2 ï ʧʽʨʝʥʦʾʜʠ;  

3 ï ʚʝʛʝʪʘʪʠʚʥʽ ʢʣʽʪʠʥʠ;  4 ï ʨʦʛʦʧʦʜʽʙʥʽ ʚʠʨʦʩʪʠ. 

ʈʠʩ. 3. ɹʫʜʦʚʘ ʮʝʥʦʙʽʷ Pediastrum: 

1 ï ʚʝʛʝʪʘʪʠʚʥʽ ʢʣʽʪʠʥʠ; 

2 ï ʧʽʨʝʥʦʾʜʠ. 

ɺʽʜʜʽʣ              

ʂʣʘʩ             

ʇʦʨʷʜʦʢ    Scenedesmales       

4. ʈʦʟʛʣʷʥʫʪʠ, ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ, ʟʘʨʠʩʫʚʘʪʠ ʪʘ ʧʦʟʥʘʯʠʪʠ ʩʪʨʫʢʪʫʨʠ ʥʘ ʨʠʩ. 2-3. 
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ʉʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ3 

ɼʘʪʠ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʠʪʘʥʥʷ. 

1. ʗʢʽ ʦʩʥʦʚʥʽ ʩʠʩʪʝʤʘʪʠʯʥʽ ʦʟʥʘʢʠ ʟʝʣʝʥʠʭ ʚʦʜʦʨʦʩʪʝʡ?  

ɺʽʜʧʦʚʽʜʴ:           

            

            

            

             

2. ʗʢʽ ʪʠʧʠ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʩʪʨʫʢʪʫʨ ʪʽʣʘ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʤʝʞʘʭ     

ʚʽʜʜʽʣʫ Chlorophyta?  

ɺʽʜʧʦʚʽʜʴ:           

             

             

3. ɺʢʘʟʘʪʠ ʜʽʘʛʥʦʩʪʠʯʥʽ ʦʟʥʘʢʠ ʧʦʨʷʜʢʫ Volvocales. 

ɺʽʜʧʦʚʽʜʴ:            

             

             

4. ɺʢʘʟʘʪʠ ʜʽʘʛʥʦʩʪʠʯʥʽ ʦʟʥʘʢʠ ʧʦʨʷʜʢʫ Scenedesmales.  

ɺʽʜʧʦʚʽʜʴ:            

             

             

5. ɺ ʷʢʠʭ ʙʽʦʪʦʧʘʭ ʧʦʰʠʨʝʥʽ ʦʜʥʦʢʣʽʪʠʥʥʽ ʟʝʣʝʥʽ ʚʦʜʦʨʦʩʪʽ? 

ɺʽʜʧʦʚʽʜʴ:            

             

             

6. ɺ ʯʦʤʫ ʧʦʣʷʛʘʻ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʥʦʢʣʽʪʠʥʥʠʭ ʟʝʣʝʥʠʭ           

ʚʦʜʦʨʦʩʪʝʡ? 

ɺʽʜʧʦʚʽʜʴ:           

            

            

            

            

             

7. ʑʦ ʪʘʢʝ ʮʝʥʦʙʽʡ? ɼʣʷ ʷʢʠʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʢʣʘʩʫ ʍʣʦʨʦʬʽʮʽʻʚʠʭ 

ʚʽʥ ʚʣʘʩʪʠʚʠʡ?  

ɺʽʜʧʦʚʽʜʴ:           

            

            

             

8. ɺʥʝʩʽʪʴ ʦʩʥʦʚʥʽ ʜʽʘʛʥʦʩʪʠʯʥʽ ʦʟʥʘʢʠ ʚʽʜʜʽʣʫ Chlorophyta                 

ʚ ʪʘʙʣ. ʥʘ ʩ. 59.  

9. ɺʥʝʩʽʪʴ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʪʠʧʽʚ ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʪʽʣʘ ʫ 

ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʚʽʜʜʽʣʫ Chlorophyta ʚ ʪʘʙʣ. ʥʘ ʩ. 60. 

 

ʃʽʪʝʨʘʪʫʨʘ: ʂʦʩʪʽʢʦʚ ɯ.ʖ. ʪʘ ʽʥ. ɹʦʪʘʥʽʢʘ. ɺʦʜʦʨʦʩʪʽ ʪʘ ʛʨʠʙʠ:      

ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ. ï ʂ.: ɸʨʽʩʪʝʡ, 2006. ï ʉ. 168-186. 

ɸʣʴʛʦʣʦʛʽʷ : ʈʫʢʦʧʠʩ ʧʽʜʨʫʯʥʠʢʘ ʜʣʷ ʩʪʫʜʝʥʪʽʚ 3-4 ʢʫʨʩʽʚ ʩʧʝʮʽʘʣʴ-

ʥʦʩʪʽ çɹʦʪʘʥʽʢʘè / ʂʦʩʪʽʢʦʚ ɯ. ʖ., ʎʘʨʝʥʢʦ ʇ. ʄ. ð ʂʠʾʚ, 2009-2013. 

ð 377 ʩ.  
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ʊʝʤʘ 22. ɸʨʭʝʧʣʘʩʪʠʜʥʽ ʚʦʜʦʨʦʩʪʽ. ɺʽʜʜʽʣ ɿʝʣʝʥʽ ʚʦʜʦʨʦʩʪʽ (Chlorophyta).  

ʂʣʘʩ ʋʣʴʚʦʬʽʮʽʻʚʽ (Ulvophyceae): ʧʦʨʷʜʢʠ ʋʣʴʚʘʣʴʥʽ (Ulvales) ʪʘ ʂʣʘʜʦʬʦʨʘʣʴʥʽ (ʉladophorales) 

ʈʦʟʜʽʣ 2. ʈʽʟʥʦʤʘʥʽʪʪʷ ʬʦʪʦʩʠʥʪʝʟʫʶʯʠʭ ʦʨʛʘʥʽʟʤʽʚ  

1. ɺʢʘʟʘʪʠ ʩʠʩʪʝʤʘʪʠʯʥʝ ʧʦʣʦʞʝʥʥʷ ʦʙ'ʻʢʪʘ. 

ɺʽʜʜʽʣ              

ʂʣʘʩ             

ʇʦʨʷʜʦʢ             

ʈʽʜ     Ulva         

ʈʠʩ. 1. ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʪʘʣʦʤʫ. 

ʈʠʩ. 2. ʉʭʝʤʘ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ Ulva . 

ɾʠʪʪʻʚʠʡ ʮʠʢʣ          ʬʘʟʥʠʡ, 

ʟ                ʨʝʜʫʢʮʽʻʶ 

ʪʘ             ʟʤʽʥʦʶ ʧʦʢʦʣʽʥʴ.  

ʉʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ 

2. ʈʦʟʛʣʷʥʫʪʠ, ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʪʘ ʧʦʟʥʘʯʠʪʠ ʩʪʨʫʢʪʫʨʠ ʥʘ ʨʠʩ. 1. 
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ʈʦʟʜʽʣ 2. ʈʽʟʥʦʤʘʥʽʪʪʷ ʬʦʪʦʩʠʥʪʝʟʫʶʯʠʭ ʦʨʛʘʥʽʟʤʽʚ  

3. ɺʢʘʟʘʪʠ ʩʠʩʪʝʤʘʪʠʯʥʝ ʧʦʣʦʞʝʥʥʷ ʦʙ'ʻʢʪʘ. 

ɺʽʜʜʽʣ              

ʂʣʘʩ             

ʇʦʨʷʜʦʢ             

ʈʽʜ    Cladophora        

ʈʠʩ. 3. ɺʠʛʣʷʜ ʪʘʣʦʤʫ ʥʘ ʤʘʣʦʤʫ ʟʙʽʣʴʰʝʥʥʽ: 

1 ï ʙʘʛʘʪʦʷʜʝʨʥʽ ʩʝʛʤʝʥʪʠ. 

ʈʠʩ. 4. ɹʫʜʦʚʘ ʙʘʛʘʪʦʷʜʝʨʥʦʛʦ ʩʝʛʤʝʥʪʫ: 

1 ï ̫ʜʨʘ;  2 ï ʧʽʨʝʥʦʾʜʠ; 3 ï ʩʽʪʯʘʩʪʠʡ ʭʣʦʨʦʧʣʘʩʪ. 

4. ʈʦʟʛʣʷʥʫʪʠ, ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʪʘ ʧʦʟʥʘʯʠʪʠ ʩʪʨʫʢʪʫʨʠ ʥʘ ʨʠʩ. 3 ʪʘ 4. 
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  ʉʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ 

ɼʘʪʠ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʠʪʘʥʥʷ. 

1. ʗʢʽ ʦʩʥʦʚʥʽ ʜʽʘʛʥʦʩʪʠʯʥʽ ʦʟʥʘʢʠ ʧʦʨʷʜʢʫ Ulvales?  

ɺʽʜʧʦʚʽʜʴ:            

             

            

            

             

2. ʗʢʽ ʦʩʥʦʚʥʽ ʜʽʘʛʥʦʩʪʠʯʥʽ ʦʟʥʘʢʠ ʧʦʨʷʜʢʫ Cladophorales?  

ɺʽʜʧʦʚʽʜʴ:           

            

            

             

             

3. ʉʢʽʣʴʢʠ ʜʞʛʫʪʠʢʽʚ ʤʘʶʪʴ ʛʘʤʝʪʠ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʧʦʨʷʜʢʫ Ulvales?  

ɺʽʜʧʦʚʽʜʴ:            

4. ʉʢʽʣʴʢʠ ʜʞʛʫʪʠʢʽʚ ʤʘʶʪʴ ʛʘʤʝʪʠ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʧʦʨʷʜʢʫ          

Cladophorales? 

ɺʽʜʧʦʚʽʜʴ:            

5. ɼʝ ʤʝʰʢʘʶʪʴ ʧʨʝʜʩʪʘʚʥʠʢʠ ʧʦʨʷʜʢʫ Ulvales ? 

ɺʽʜʧʦʚʽʜʴ:           

            

            

            

             

 

 

 

 

6. ʗʢʝ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ ʧʨʝʜʩʪʘʚʥʠʢʠ ʧʦʨʷʜʢʫ Ulvales?  

ɺʽʜʧʦʚʽʜʴ:           

            

            

             

7. ʗʢʽ ʞʠʪʪʻʚʽ ʮʠʢʣʠ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʨʦʜʽʚ Ulva ʪʘ Cladophora? 

ɺʽʜʧʦʚʽʜʴ:           

            

            

            

             

8. ʉʢʣʘʜʽʪʴ ʩʭʝʤʫ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ Ulva, ʜʘʡʪʝ ʡʦʤʫ ʧʦʚʥʫ ʥʘʟʚʫ 

(ʨʠʩ. 2). 

 

ʃʽʪʝʨʘʪʫʨʘ: ʂʦʩʪʽʢʦʚ ɯ.ʖ. ʪʘ ʽʥ. ɹʦʪʘʥʽʢʘ. ɺʦʜʦʨʦʩʪʽ ʪʘ ʛʨʠʙʠ:      

ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ. ï ʂ.: ɸʨʽʩʪʝʡ, 2006. ï ʉ. 194-202. 

ɸʣʴʛʦʣʦʛʽʷ : ʈʫʢʦʧʠʩ ʧʽʜʨʫʯʥʠʢʘ ʜʣʷ ʩʪʫʜʝʥʪʽʚ 3-4 ʢʫʨʩʽʚ ʩʧʝʮʽʘʣʴ-

ʥʦʩʪʽ çɹʦʪʘʥʽʢʘè / ʂʦʩʪʽʢʦʚ ɯ. ʖ., ʎʘʨʝʥʢʦ ʇ. ʄ. ð ʂʠʾʚ, 2009-2013. 

ð 377 ʩ.   
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3. ʏʦʤʫ ʩʠʬʦʥʦʢʣʘʜʘʣʴʥʘ ʚʦʜʦʨʽʩʪʴ Caulerpa taxifolia ʦʪʨʠʤʘʣʘ ʥʘʟʚʫ 

çʚʦʜʦʨʽʩʪʴ-ʚʙʠʚʮʷè?  

ɺʽʜʧʦʚʽʜʴ:           

            

            

            

            

             

             

4. ʉʢʣʘʩʪʠ ʩʭʝʤʫ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ Acetabularia, ʜʘʡʪʝ ʡʦʤʫ ʧʦʚʥʫ 

ʥʘʟʚʫ (ʨʠʩ. 2).  

 

 

 

 

 

 

 

ʈʠʩ. 2. ʉʭʝʤʘ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ Acetabularia. 

ɾʠʪʪʻʚʠʡ ʮʠʢʣ          ʬʘʟʥʠʡ, 

ʟ                ʨʝʜʫʢʮʽʻʶ 

ʪʘ             ʟʤʽʥʦʶ ʧʦʢʦʣʽʥʴ.  

 

ʃʽʪʝʨʘʪʫʨʘ: ʂʦʩʪʽʢʦʚ ɯ.ʖ. ʪʘ ʽʥ. ɹʦʪʘʥʽʢʘ. ɺʦʜʦʨʦʩʪʽ ʪʘ ʛʨʠʙʠ:        

ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ. ï ʂ.: ɸʨʽʩʪʝʡ, 2006. ï ʉ. 204-224.  

ɺʽʜʜʽʣ              

ʂʣʘʩ             

ʇʦʨʷʜʦʢ             

ʈʽʜ    Acetabularia        

1 

2 
3 

ʊʝʤʘ 23. ɸʨʭʝʧʣʘʩʪʠʜʥʽ ʚʦʜʦʨʦʩʪʽ. ɺʽʜʜʽʣ ɿʝʣʝʥʽ ʚʦʜʦʨʦʩʪʽ (Chlorophyta).  

ʂʣʘʩ ʉʠʬʦʥʦʬʽʮʽʻʚʽ (Siponophyceae): ʧʦʨʷʜʦʢ ɼʘʟʠʢʣʘʜʘʣʴʥʽ (Dasycladales) 

ʉʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ 

ʈʠʩ. 1. ɹʫʜʦʚʘ ʪʘʣʦʤʫ:    

1 ï              ; 2 ï    ;  3 ï     . 

1. ɺʢʘʟʘʪʠ ʩʠʩʪʝʤʘʪʠʯʥʝ ʧʦʣʦʞʝʥʥʷ ʦʙ'ʻʢʪʘ. 

2. ʉʪʠʩʣʦ ʦʧʠʰʽʪʴ ʩʫʪʴ ʜʦʩʣʽʜʽʚ, ʱʦ ʜʦʟʚʦʣʠʣʠ ʚʩʪʘʥʦʚʠʪʠ ʬʫʥʢʮʽʶ 

ʷʜʨʘ ʪʘ ʷʚʠʱʘ ʧʦʟʘʷʜʝʨʥʦʾ ʩʧʘʜʢʦʚʦʩʪʽ. 

ɺʽʜʧʦʚʽʜʴ:           

            

            

            

            

             

1. ʈʦʟʛʣʷʥʫʪʠ, ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʪʘ ʧʦʟʥʘʯʠʪʠ ʩʪʨʫʢʪʫʨʠ ʥʘ ʨʠʩ. 1. 
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ʊʝʤʘ 24. ɸʨʭʝʧʣʘʩʪʠʜʥʽ ʚʦʜʦʨʦʩʪʽ. ɺʽʜʜʽʣ ɿʝʣʝʥʽ ʚʦʜʦʨʦʩʪʽ (Chlorophyta).  

ʂʣʘʩ ʍʘʨʦʬʽʮʽʻʚʽ (Charophyceae): ʧʦʨʷʜʢʠ ɼʝʩʤʽʜʽʘʣʴʥʽ (Desmidiales), ɿʠʛʥʝʤʘʪʘʣʴʥʽ (Zygnematales) ʪʘ ʍʘʨʘʣʴʥʽ (Charales)  

ʈʦʟʜʽʣ 2. ʈʽʟʥʦʤʘʥʽʪʪʷ ʬʦʪʦʩʠʥʪʝʟʫʶʯʠʭ ʦʨʛʘʥʽʟʤʽʚ  

ɺʽʜʜʽʣ              

ʂʣʘʩ             

ʇʦʨʷʜʦʢ     Desmidiales       

ʈʠʩ. 1. ɹʫʜʦʚʘ ʢʣʽʪʠʥʠ Cosmarium: 

1 ï ʭʣʦʨʦʧʣʘʩʪ;  2 ï ʧʽʨʝʥʦʾʜʠ;   3 ï ʢʣʽʪʠʥʥʘ ʦʙʦʣʦʥʢʘ;    
4 ï ̫ʜʨʦ. 

1. ɺʢʘʟʘʪʠ ʩʠʩʪʝʤʘʪʠʯʥʝ ʧʦʣʦʞʝʥʥʷ ʦʙ'ʻʢʪʽʚ. 

ʈʠʩ. 2. ɹʫʜʦʚʘ ʢʣʽʪʠʥʠ Closterium: 

1 ï ʭʣʦʨʦʧʣʘʩʪ ;  2 ï ʧʽʨʝʥʦʾʜʠ;   3 ï ʢʣʽʪʠʥʥʘ ʦʙʦʣʦʥʢʘ;   
4 ï ̫ʜʨʦ;    5 ï ʢʨʠʩʪʘʣʠ ʛʽʧʩʫ. 

2. ʈʦʟʛʣʷʥʫʪʠ, ʟʘʨʠʩʫʚʘʪʠ, ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʪʘ ʧʦʟʥʘʯʠʪʠ            

ʩʪʨʫʢʪʫʨʠ ʥʘ ʨʠʩ. 1-2. 
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ʈʦʟʜʽʣ 2. ʈʽʟʥʦʤʘʥʽʪʪʷ ʬʦʪʦʩʠʥʪʝʟʫʶʯʠʭ ʦʨʛʘʥʽʟʤʽʚ  

ɺʽʜʜʽʣ              

ʂʣʘʩ             

ʇʦʨʷʜʦʢ             

ʈʽʜ      Spirogyra       

ʈʠʩ. 3. ʌʨʘʛʤʝʥʪ ʪʘʣʦʤʫ ʫ ʚʝʛʝʪʘʪʠʚʥʦʤʫ ʩʪʘʥʽ: 

1 ï ʭʣʦʨʦʧʣʘʩʪʠ;   2 ï ʧʽʨʝʥʦʾʜʠ;     

3 ï ̫ʜʨʦ;      4 ï ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʽ ʪʷʞʽ. 

3. ɺʢʘʟʘʪʠ ʩʠʩʪʝʤʘʪʠʯʥʝ ʧʦʣʦʞʝʥʥʷ ʦʙ'ʻʢʪʘ. 

ʈʠʩ. 4. ɼʨʘʙʠʥʯʘʩʪʘ ʢʦʥôʁ ʛʘʮʽʷ:  

1 ï ʢʦʧʫʣʷʮʽʡʥʽ ʚʽʜʨʦʩʪʢʠ;  2 ï ʢʦʥ'ʶʛʘʮʽʡʥʠʡ ʢʘʥʘʣ;    

3 ï ʟʠʛʦʪʘ. 

4. ʈʦʟʛʣʷʥʫʪʠ, ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʪʘ ʧʦʟʥʘʯʠʪʠ ʩʪʨʫʢʪʫʨʠ ʥʘ ʨʠʩ. 3-4. 



 57 

  ʈʦʟʜʽʣ 2. ʈʽʟʥʦʤʘʥʽʪʪʷ ʬʦʪʦʩʠʥʪʝʟʫʶʯʠʭ ʦʨʛʘʥʽʟʤʽʚ  

ɺʽʜʜʽʣ             

ʂʣʘʩ             

ʇʦʨʷʜʦʢ             

ʈʽʜ       Chara       

ʈʠʩ. 5. ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʪʘʣʦʤʫ: 

1 ï      ; 2 ï       ; 

3 ï      ; 4 ï       . 

5. ɺʢʘʟʘʪʠ ʩʠʩʪʝʤʘʪʠʯʥʝ ʧʦʣʦʞʝʥʥʷ ʦʙ'ʻʢʪʘ. 

ʈʠʩ. 6. ʌʨʘʛʤʝʥʪ ʪʘʣʦʤʫ ʟ ʦʦʛʦʥʽʻʤ ʡ ʘʥʪʝʨʠʜʽʻʤ:  

1 ï      ; 2 ï       ; 

3 ï      ; 4 ï       ; 

5 ï      . 

6. ʈʦʟʛʣʷʥʫʪʠ, ʟʘʨʠʩʫʚʘʪʠ, ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʪʘ ʧʦʟʥʘʯʠʪʠ ʩʪʨʫʢʪʫʨʠ 

ʥʘ ʨʠʩ. 5-6. 
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ʉʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ 

ɼʘʪʠ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʠʪʘʥʥʷ. 

1. ʗʢʽ ʦʩʥʦʚʥʽ ʜʽʘʛʥʦʩʪʠʯʥʽ ʦʟʥʘʢʠ ʧʦʨʷʜʢʫ Desmidiales?  

ɺʽʜʧʦʚʽʜʴ:            

             

             

2. ʗʢʠʡ ʪʠʧ ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʪʘʣʦʤʫ ʫ Cosmarium?  

ɺʽʜʧʦʚʽʜʴ:            

3. ʗʢʽ ʪʠʧʠ ʨʦʟʤʥʦʞʝʥʥʷ ʚʣʘʩʪʠʚʽ Cosmarium?  

ɺʽʜʧʦʚʽʜʴ:            

             

4. ʗʢ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʫʭ ʢʣʽʪʠʥ ʫ ʜʝʩʤʽʜʽʻʚʠʭ ʚʦʜʦʨʦʩʪʝʡ? 

ɺʽʜʧʦʚʽʜʴ:            

             

             

5. ʗʢʽʡ ʪʠʧ ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʪʘʣʦʤʫ ʭʘʨʘʢʪʝʨʥʠʡ               

ʜʣʷ Spirogyra ? 

ɺʽʜʧʦʚʽʜʴ:            

6. ʗʢʠʡ ʪʠʧ ʩʪʘʪʝʚʦʛʦ ʧʨʦʮʝʩʫ ʧʨʠʪʘʤʘʥʥʠʡ ʧʨʝʜʩʪʘʚʥʠʢʘʤ ʧʦʨʷʜʢʫ 

Zygnematales?  

ɺʽʜʧʦʚʽʜʴ:            

7. ʗʢʘ ʬʦʨʤʘ ʭʣʦʨʦʧʣʘʩʪʫ ʚʣʘʩʪʠʚʘ ʧʨʝʜʩʪʘʚʥʠʢʘʤ ʨʦʜʽʚ Spirogyra, 

Zygnema ʪʘ Mougeotia? 

ɺʽʜʧʦʚʽʜʴ:           

            

             

 

 

 

8. ʗʢʠʡ ʪʠʧ ʩʪʘʪʝʚʦʛʦ ʧʨʦʮʝʩʫ ʧʨʠʪʘʤʘʥʥʠʡ ʧʨʝʜʩʪʘʚʥʠʢʘʤ            

ʧʦʨʷʜʢʫ Charales?  

ɺʽʜʧʦʚʽʜʴ:            

9. ɺʽʜ ʷʢʦʾ ʛʨʫʧʠ ʟʝʣʝʥʠʭ ʚʦʜʦʨʦʩʪʝʡ, ʟʛʽʜʥʦ ʩʫʯʘʩʥʠʭ ʫʷʚʣʝʥʴ,      

ʧʦʭʦʜʷʪʴ ʚʠʱʽ ʨʦʩʣʠʥʠ? 

ɺʽʜʧʦʚʽʜʴ:           

            

             

ʃʽʪʝʨʘʪʫʨʘ: ʂʦʩʪʽʢʦʚ ɯ.ʖ. ʪʘ ʽʥ. ɹʦʪʘʥʽʢʘ. ɺʦʜʦʨʦʩʪʽ ʪʘ ʛʨʠʙʠ:      

ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ. ï ʂ.: ɸʨʽʩʪʝʡ, 2006. ï ʉ. 168-186. 

ɸʣʴʛʦʣʦʛʽʷ : ʈʫʢʦʧʠʩ ʧʽʜʨʫʯʥʠʢʘ ʜʣʷ ʩʪʫʜʝʥʪʽʚ 3-4 ʢʫʨʩʽʚ                 

ʩʧʝʮʽʘʣʴʥʦʩʪʽ çɹʦʪʘʥʽʢʘè / ʂʦʩʪʽʢʦʚ ɯ. ʖ., ʎʘʨʝʥʢʦ ʇ. ʄ. ï ʂʠʾʚ,    

2009-2013. 377 ʩ.  
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ʆʩʥʦʚʥʽ ʜʽʘʛʥʦʩʪʠʯʥʽ ʦʟʥʘʢʠ ʚʽʜʜʽʣʽʚ ʝʚʢʘʨʽʦʪʠʯʥʠʭ ʚʦʜʦʨʦʩʪʝʡ 

ʉʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ 

1. ɿʘʧʦʚʥʠʪʠ ʪʘʙʣʠʮʶ. 

ʆʩʥʦʚʥʽ ʦʟʥʘʢʠ ɺʽʜʜʽʣʠ ʚʦʜʦʨʦʩʪʝʡ 

Phaeophyta Bacillariophyta Rhodophyta Chlorophyta 

ʄʦʨʬʦʣʦʛʽʯʥʽ ʦʟʥʘʢʠ 

ʈʦʟʤʽʨ (ʤʘʢʨʦ- ʯʠ ʤʽʢʨʦʩʢʦʧʽʯʥʽ)     
  

 
  

ʊʠʧ ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʪʽʣʘ     
  

 
  

ʎʠʪʦʣʦʛʽʯʥʽ ʦʟʥʘʢʠ 

ʊʠʧ ʢʣʽʪʠʥʥʦʛʦ ʧʦʢʨʠʚʫ (ʦʙʦʣʦʥʢʘ, ʧʘʥʮʠʨ)     
  

 
  

ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʢʣʽʪʠʥʥʠʭ ʧʦʢʨʠʚʽʚ     
  

 
  

ʆʩʦʙʣʠʚʦʩʪʽ ʜʞʛʫʪʠʢʦʚʦʛʦ ʘʧʘʨʘʪʫ     
  

 
  

ʄʦʨʬʦʣʦʛʽʷ ʢʨʠʩʪ ʚ ʤʽʪʦʭʦʥʜʨʽʷʭ     

ʌʦʪʦʩʠʥʪʝʪʠʯʥʠʡ ʘʧʘʨʘʪ  

ʊʠʧ ʭʣʦʨʦʧʣʘʩʪʫ     
  

 
  

ʂʽʣʴʢʽʩʪʴ ʤʝʤʙʨʘʥ ʭʣʦʨʦʧʣʘʩʪʫ     
  

 
  

ʇʽʨʝʥʦʾʜ  (ʥʘʷʚʥʠʡ/ʚʽʜʩʫʪʥʽʡ)     
  

 
  

ɹʽʦʭʽʤʽʯʥʽ ʦʟʥʘʢʠ 

ʍʣʦʨʦʬʽʣʠ     
  

 
  

ʌʽʢʦʙʽʣʽʥʠ     
  

 
  

ʂʘʨʦʪʠʥʦʾʜʠ     
  

 
  

ʇʨʦʜʫʢʪ ʘʩʠʤʽʣʷʮʽʾ     
  

 
  

 

ʊʠʧ ʙʽʦʪʦʧʫ     
  

 
  

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ     
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ɿʘʧʦʚʥʠʪʠ ʪʘʙʣʠʮʶ. 

ʉʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ 

ʊʠʧʠ ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʚʦʜʦʨʦʩʪʝʡ ʚʽʜʜʽʣʽʚ Phaeophyta, Bacillariophyta, Rhodophyta ʪʘ Chlorophyta 

               ʊʠʧ  

ɺʽʜʜʽʣ 
ʄʦʥʘʜʥʠʡ 

ɻʝʤʽ-
ʤʦʥʘʜʥʠʡ 

ʂʦʢʦʾʜʥʠʡ ʅʠʪʯʘʩʪʠʡ 
ɻʝʪʝʨʦ-

ʪʨʠʭʘʣʴʥʠʡ 
ʊʢʘʥʠʥʥʠʡ 

ʉʠʬʦ-
ʥʘʣʴʥʠʡ 

ʉʠʬʦʥʦ-
ʢʣʘʜʘʣʴʥʠʡ 

Phaʝophyta 
          

Laminaria 
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2. ɼʣʷ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʇʝʯʽʥʦʯʥʠʢʽʚ ʭʘʨʘʢʪʝʨʥʽ ʪʘʢʽ ʦʟʥʘʢʠ:  

ɺ ʞʠʪʪʻʚʦʤʫ ʮʠʢʣʽ ʧʝʨʝʚʘʞʘʻ         

ɻʘʤʝʪʦʬʽʪ ʧʨʝʜʩʪʘʚʣʝʥʠʡ       ʨʦʩʣʠʥʦʶ 

ʉʧʦʨʦʬʽʪ ʧʨʝʜʩʪʘʚʣʝʥʠʡ          

             

ʂʨʽʧʣʝʥʥʷ ʜʦ ʩʫʙʩʪʨʘʪʫ ʟʘ ʜʦʧʦʤʦʛʦʶ       

ɼʣʷ ʟʘʪʨʠʤʘʥʥʷ ʪʘʣʦʤʦʤ ʚʦʣʦʛʠ ʩʣʫʛʫʶʪʴ       

ʆʨʛʘʥʠ ʩʪʘʪʝʚʦʛʦ ʨʦʟʤʥʦʞʝʥʥʷ ʨʦʟʤʽʱʝʥʽ       

             

ɸʨʭʝʛʦʥʽʾ ʟʘʭʠʱʝʥʽ          

ʉʧʝʨʤʘʪʦʟʦʾʜʠ       ʜʞʛʫʪʠʢʦʚʽ 

ʂʦʨʦʙʦʯʢʘ ʨʦʟʤʽʱʝʥʘ          

             

ɺʩʝʨʝʜʠʥʽ ʢʦʨʦʙʦʯʢʠ ʫʪʚʦʨʶʶʪʴʩʷ        

ʉʧʦʨʘ ʧʨʦʨʦʩʪʘʻ           

ɺʝʛʝʪʘʪʠʚʥʝ ʨʦʟʤʥʦʞʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ        

             

ɺʽʜʜʽʣ ʇʝʯʽʥʦʯʥʠʢʠï          

ʂʣʘʩ ʄʘʨʰʘʥʮʽʦʧʩʠʜʠ ï          

ʇʦʨʷʜʦʢ Mʘʨʰʘʥʮʽʻʚʽ ï          

ʈʦʜʠʥʘ Mʘʨʰʘʥʮʽʻʚʽ ï          

ʤʘʨʰʘʥʮʽʷ ʧʦʣʽʤʦʨʬʥʘ ï          

ʈʠʩ. 1. ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʤʘʨʰʘʥʮʽʾ: 

1        4         

2        5         

3               

3. ɿʨʦʙʠʪʠ ʚʽʜʧʦʚʽʜʥʽ ʧʦʟʥʘʯʝʥʥʷ ʩʪʨʫʢʪʫʨʥʠʭ ʯʘʩʪʠʥ                

ʤʘʨʰʘʥʮʽʾ ʥʘ ʨʠʩ. 1. 

1 

2 

3 4 5 4 5 

3 

ʈʦʟʜʽʣ 2. ʈʽʟʥʦʤʘʥʽʪʪʷ ʬʦʪʦʩʠʥʪʝʟʫʶʯʠʭ ʦʨʛʘʥʽʟʤʽʚ  

ʊʝʤʘ 25. ʇʝʯʽʥʦʯʥʠʢʠ. ʄʦʭʠ. ʃʽʢʦʬʽʪʠ 

ʈʦʜʠʥʘ Mʘʨʰʘʥʮʽʻʚʽ  

1. ɺʢʘʟʘʪʠ ʩʠʩʪʝʤʘʪʠʯʥʝ ʧʦʣʦʞʝʥʥʷ ʦʙ'ʻʢʪʘ.  
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4. ɿʨʦʙʠʪʠ ʚʽʜʧʦʚʽʜʥʽ ʧʦʟʥʘʯʝʥʥʷ ʩʪʨʫʢʪʫʨʥʠʭ ʯʘʩʪʠʥ ʩʧʦʨʦʛʦʥʫ 

ʤʘʨʰʘʥʮʽʾ ʥʘ ʨʠʩ. 2. 

ʈʠʩ. 3. ʌʨʘʛʤʝʥʪ ʪʘʣʦʤʫ ʤʘʨʰʘʥʮʽʾ:  

1       2        

6. ɿʘʤʘʣʶʚʘʪʠ ʘʥʪʝʨʠʜʽʘʣʴʥʫ ʽ ʘʨʭʝʛʦʥʽʘʣʴʥʫ ʧʽʜʩʪʘʚʢʠ ʚ ʨʦʟʨʽʟʽ 

ʪʘ ʟʨʦʙʠʪʠ ʚʽʜʧʦʚʽʜʥʽ ʧʦʟʥʘʯʝʥʥʷ (ʨʠʩ. 4 )Φ 

ɸʥʪʝʨʠʜʽʘʣʴʥʘ ʧʽʜʩʪʘʚʢʘ 

5. ɿʨʦʙʠʪʠ ʚʽʜʧʦʚʽʜʥʽ ʧʦʟʥʘʯʝʥʥʷ ʥʘ ʨʠʩ. 3. 

ʈʠʩ. 2. ʉʧʦʨʦʛʦʥ ʤʘʨʰʘʥʮʽʾ:  1        

2        4         

3        5         

ʈʠʩ. 4. ɸʥʪʝʨʠʜʽʘʣʴʥʘ ʪʘ ʘʨʭʝʛʦʥʽʘʣʴʥʘ ʧʽʜʩʪʘʚʢʠ:  

1 ï ʘʥʪʝʨʠʜʽʡ; 2 ï ʘʨʭʝʛʦʥʽʡ; 3 ï ʩʧʦʨʦʛʦʥ; 4 ï ʧʩʝʚʜʦʧʝʨʠʘʥʪʽʡ. 

1 

2 

3 

4 

5 

ɸʨʭʝʛʦʥʽʘʣʴʥʘ ʧʽʜʩʪʘʚʢʘ 

1 

2 

ʈʦʟʜʽʣ 2. ʈʽʟʥʦʤʘʥʽʪʪʷ ʬʦʪʦʩʠʥʪʝʟʫʶʯʠʭ ʦʨʛʘʥʽʟʤʽʚ  
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2. ɼʣʷ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʉʬʘʛʥʦʧʩʠʜ ʭʘʨʘʢʪʝʨʥʽ ʪʘʢʽ ʦʟʥʘʢʠ:  

ɺ ʞʠʪʪʻʚʦʤʫ ʮʠʢʣʽ ʧʝʨʝʚʘʞʘʻ         

ɻʘʤʝʪʦʬʽʪ ʧʨʝʜʩʪʘʚʣʝʥʠʡ         ʨʦʩʣʠʥʦʶ 

ʉʧʦʨʦʬʽʪ ʧʨʝʜʩʪʘʚʣʝʥʠʡ         

ʈʦʩʣʠʥʠ ʻ            ʜʦʤʥʠʤʠ. 

ʃʠʩʪʢʠ ʣʠʩʪʦʩʪʝʙʣʦʚʠʭ ʤʦʭʽʚ ʥʘʟʠʚʘʶʪʴʩʷ       

ʘ ʩʪʝʙʣʦ -            

ʂʨʽʧʣʝʥʥʷ ʜʦ ʩʫʙʩʪʨʘʪʫ          

ʆʨʛʘʥʠ ʩʪʘʪʝʚʦʛʦ ʨʦʟʤʥʦʞʝʥʥʷ ʨʦʟʤʽʱʝʥʽ       

             

ʉʧʝʨʤʘʪʦʟʦʾʜʠ         ʜʞʛʫʪʠʢʦʚʽ 

ʂʦʨʦʙʦʯʢʘ ʨʦʟʢʨʠʚʘʻʪʴʩʷ          

             

ɺʩʝʨʝʜʠʥʽ ʢʦʨʦʙʦʯʢʠ ʫʪʚʦʨʶʶʪʴʩʷ        

ʉʧʦʨʘ ʧʨʦʨʦʩʪʘʻ           

ɺʽʜʜʽʣ ʄʦʭʠ ï            

ʂʣʘʩ ʉʬʘʛʥʦʧʩʠʜʠ ï          

ʇʦʨʷʜʦʢ ʉʬʘʛʥʦʚʽ ï          

ʈʦʜʠʥʘ ʉʬʘʛʥʦʚʽ ï           

ʩʬʘʛʥ ʙʦʣʦʪʥʠʡ ï         

ʈʠʩ. 1. ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʩʬʘʛʥʘ ʙʦʣʦʪʥʦʛʦ: 

1     ;  2    ;  3    . 

3. ʇʦʟʥʘʯʠʪʠ ʦʩʥʦʚʥʽ ʩʪʨʫʢʪʫʨʥʽ ʯʘʩʪʠʥʠ ʩʬʘʛʥʘ ʙʦʣʦʪʥʦʛʦ       

ʥʘ ʨʠʩ. 1. 

1 

2 

3 

ʈʦʟʜʽʣ 2. ʈʽʟʥʦʤʘʥʽʪʪʷ ʬʦʪʦʩʠʥʪʝʟʫʶʯʠʭ ʦʨʛʘʥʽʟʤʽʚ  

ʈʦʜʠʥʘ ʉʬʘʛʥʦʚʽ  

1. ɺʢʘʟʘʪʠ ʩʠʩʪʝʤʘʪʠʯʥʝ ʧʦʣʦʞʝʥʥʷ ʦʙ'ʻʢʪʘ. 
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ʈʦʟʜʽʣ 2. ʈʽʟʥʦʤʘʥʽʪʪʷ ʬʦʪʦʩʠʥʪʝʟʫʶʯʠʭ ʦʨʛʘʥʽʟʤʽʚ  

3. ɿʨʦʙʠʪʠ ʚʽʜʧʦʚʽʜʥʽ ʧʦʟʥʘʯʝʥʥʷ ʩʪʨʫʢʪʫʨʥʠʭ ʯʘʩʪʠʥ ʩʧʦʨʦʛʦʥʫ 

ʩʬʘʛʥʫ ʥʘ ʨʠʩ. 2. 

ʈʠʩ. 2. ʉʧʦʨʦʛʦʥ ʩʬʘʛʥʫ:  

1        5        

2        6        

3        7        

4        8        

4. ʈʦʟʛʣʷʥʫʪʠ ʣʠʩʪʦʢ ʩʬʘʛʥʫ ʧʽʜ ʤʽʢʨʦʩʢʦʧʦʤ ʪʘ ʟʨʦʙʠʪʠ         

ʚʽʜʧʦʚʽʜʥʽ ʧʦʟʥʘʯʝʥʥʷ ʥʘ ʨʠʩ. 3.  

ʈʠʩ. 3. ʇʨʝʧʘʨʘʪ ʣʠʩʪʢʘ ʩʬʘʛʥʫ ʧʽʜ ʤʽʢʨʦʩʢʦʧʦʤ: 

1        3        

2        4        

1 

2 

3 

4 

5 

3 

7 

8 

6 

1 

2 

3 

4 

4 

3 
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  ʈʦʟʜʽʣ 2. ʈʽʟʥʦʤʘʥʽʪʪʷ ʬʦʪʦʩʠʥʪʝʟʫʶʯʠʭ ʦʨʛʘʥʽʟʤʽʚ  

ʈʦʜʠʥʘ ʇʦʣʽʪʨʠʭʦʚʽ  

1. ɺʢʘʟʘʪʠ ʩʠʩʪʝʤʘʪʠʯʥʝ ʧʦʣʦʞʝʥʥʷ ʦʙ'ʻʢʪʘ. 

2. ɼʣʷ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʇʦʣʽʪʨʠʭʦʧʩʠʜ ʭʘʨʘʢʪʝʨʥʽ ʪʘʢʽ ʦʟʥʘʢʠ:  

ɺ ʞʠʪʪʻʚʦʤʫ ʮʠʢʣʽ ʧʝʨʝʚʘʞʘʻ         

ɻʘʤʝʪʦʬʽʪ ʧʨʝʜʩʪʘʚʣʝʥʠʡ         ʨʦʩʣʠʥʦʶ 

ʉʧʦʨʦʬʽʪ ʧʨʝʜʩʪʘʚʣʝʥʠʡ          

ɸʢʨʦʢʘʨʧʥʠʤʠ ʥʘʟʠʚʘʶʪʴ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʇʦʣʽʪʨʠʭʦʧʩʠʜ, ʫ ʷʢʠʭ  

             

ʇʣʝʚʨʦʢʘʨʧʥʠʤʠ ʥʘʟʠʚʘʶʪʴ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʇʦʣʽʪʨʠʭʦʧʩʠʜ, ʫ ʷʢʠʭ 

             

ʈʦʩʣʠʥʠ ʻ             ʜʦʤʥʠʤʠ. 

ʂʨʽʧʣʝʥʥʷ ʜʦ ʩʫʙʩʪʨʘʪʫ  ʟʘ ʜʦʧʦʤʦʛʦʶ      

ʆʨʛʘʥʠ ʩʪʘʪʝʚʦʛʦ ʨʦʟʤʥʦʞʝʥʥʷ ʨʦʟʤʽʱʝʥʽ        

             

ʉʧʝʨʤʘʪʦʟʦʾʜʠ         ʜʞʛʫʪʠʢʦʚʽ 

ʂʘʣʽʧʪʨʘ - ʮʝ            

             

ɺʩʝʨʝʜʠʥʽ ʢʦʨʦʙʦʯʢʠ ʫʪʚʦʨʶʶʪʴʩʷ        

ʉʧʦʨʘ ʧʨʦʨʦʩʪʘʻ           

ɺʽʜʜʽʣ ʄʦʭʠ ï            

ʂʣʘʩ ʇʦʣʽʪʨʠʭʦʧʩʠʜʠ ï          

ʇʦʨʷʜʦʢ ʇʦʣʽʪʨʠʭʦʚʽ ï          

ʈʦʜʠʥʘ ʇʦʣʽʪʨʠʭʦʚʽ ï          

ʟʦʟʫʣʠʥ ʣʴʦʥ ʟʚʠʯʘʡʥʠʡ (ʨʫʥʷʥʢʘ) ï       

             

ʈʠʩ. 1. ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʟʦʟʫʣʠʥʦʛʦ ʣʴʦʥʫ: 

1        4         

2        5         

3        6         

3. ɿʨʦʙʠʪʠ ʚʽʜʧʦʚʽʜʥʽ ʧʦʟʥʘʯʝʥʥʷ ʩʪʨʫʢʪʫʨʥʠʭ ʯʘʩʪʠʥ                

ʟʦʟʫʣʠʥʦʛʦ ʣʴʦʥʫ ʥʘ ʨʠʩ. 1. 

1 

2 

3 

4 

5 

6 
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ʈʦʟʜʽʣ 2. ʈʽʟʥʦʤʘʥʽʪʪʷ ʬʦʪʦʩʠʥʪʝʟʫʶʯʠʭ ʦʨʛʘʥʽʟʤʽʚ  

3. ɿʘʨʠʩʫʚʘʪʠ ʚʝʨʭʽʚʢʠ ʞʽʥʦʯʦʛʦ ʪʘ ʯʦʣʦʚʽʯʦʛʦ ʛʘʤʝʪʦʬʽʪʽʚ          

ʨʫʥʷʥʢʠ, ʟʨʦʙʠʪʠ ʚʽʜʧʦʚʽʜʥʽ ʧʦʟʥʘʯʝʥʥʷ. 

ʈʠʩ. ɺʝʨʭʽʚʢʠ ʞʽʥʦʯʦʛʦ ʪʘ ʯʦʣʦʚʽʯʦʛʦ ʛʘʤʝʪʦʬʽʪʽʚ ʨʫʥʷʥʢʠ: 

1 ï ʢʘʫʣʽʜʽʡ;  2 ï ʬʽʣʽʜʽʾ;    3ðʘʥʪʝʨʠʜʽʡ;        4 ï ʘʨʭʝʛʦʥʽʾ;       

5 ï ʧʘʨʘʬʽʟʠ. 

4. ɿʘʨʠʩʫʚʘʪʠ ʢʦʨʦʙʦʯʢʫ ʨʫʥʷʥʢʠ ʚ ʨʦʟʨʽʟʽ ʪʘ ʟʨʦʙʠʪʠ                    

ʧʦʟʥʘʯʝʥʥʷ ʾʾ ʦʩʥʦʚʥʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʯʘʩʪʠʥ. 

ɺʝʨʭʽʚʢʘ ʯʦʣʦʚʽʯʦʛʦ ʛʘʤʝʪʦʬʽʪʫ 

ɺʝʨʭʽʚʢʘ ʞʽʥʦʯʦʛʦ ʛʘʤʝʪʦʬʽʪʫ 
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1. ʅʘ ʨʠʩ. 1 ʟʨʦʙʠʪʠ ʧʽʜʧʠʩʠ: ʚʢʘʟʘʪʠ ʧʨʠʥʘʣʝʞʥʽʩʪʴ ʜʦ          

ʩʪʘʪʝʚʦʛʦ ʯʠ ʥʝʩʪʘʪʝʚʦʛʦ ʧʦʢʦʣʽʥʴ, ʥʘʟʚʫ ʢʦʞʥʦʾ ʩʪʘʜʽʾ           

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ, ʧʣʦʾʜʥʽʩʪʴ, ʟʘʟʥʘʯʠʪʠ ʤʽʩʮʝ ʨʝʜʫʢʮʽʾ           

ʭʨʦʤʦʩʦʤʥʦʛʦ ʥʘʙʦʨʫ, ʚʢʘʟʘʪʠ ʪʠʧ ʭʨʦʤʦʩʦʤʥʦʾ ʨʝʜʫʢʮʽʾ ʪʘ ʪʠʧ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ. 

ʈʠʩ. 1. ʎʠʢʣ ʨʦʟʚʠʪʢʫ (ɸ) Marchantia polymorpha, (ɹ) Sphagnum     

palustre, (ɺ) Polytrichum commune: 

ʊʠʧ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ          

ʊʠʧ ʭʨʦʤʦʩʦʤʥʦʾ ʨʝʜʫʢʮʽʾ          

ʉʧʦʩʽʙ ʞʠʪʪʷ ʪʘ ʞʠʚʣʝʥʥʷ ʩʧʦʨʦʬʽʪʘ        

ʉʧʦʩʽʙ ʞʠʪʪʷ ʪʘ ʞʠʚʣʝʥʥʷ ʛʘʤʝʪʦʬʽʪʘ        

ɾʠʪʪʻʚʽ ʮʠʢʣʠ ʧʝʯʽʥʦʯʥʠʢʽʚ ʪʘ ʤʦʭʽʚ 

ʉʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ 

ɸ 

ɹ 

ɺ 
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ʉʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ 

ɿʘʧʦʚʥʠʪʠ ʪʘʙʣʠʮʶ:  

ʇʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʛʨʫʧ ʥʝʩʫʜʠʥʥʠʭ ʚʠʱʠʭ ʨʦʩʣʠʥ 

ʆʟʥʘʢʘ Anthocerotophyta Marchantiophyta Bryophyta 

ɹʫʜʦʚʘ ʛʘʤʝʪʦʬʽʪʫ ʊʘʣʦʤʥʘ     

ʆʜʥʦ- ʯʠ ʜʚʦʜʦʤʥʽ       

ʅʘʷʚʥʽʩʪʴ ʧʽʨʝʥʦʾʜʽʚ 

ʫ ʭʣʦʨʦʧʣʘʩʪʘʭ 
      

ʅʘʷʚʥʽʩʪʴ ʦʣʽʡʥʠʭ      

ʪʽʣʝʮʴ 
      

ʅʘʷʚʥʽʩʪʴ ʨʠʟʦʾʜʽʚ       

ʅʘʷʚʥʽʩʪʴ ʘʤʬʽʛʘʩʪʨʽʾʚ       

ʈʦʟʤʽʱʝʥʥʷ ʛʘʤʝʪʘʥʛʽʾʚ       

ʅʘʷʚʥʽʩʪʴ ʧʘʨʘʬʽʟ       

ɹʫʜʦʚʘ ʩʧʦʨʦʛʦʥʫ       

ʉʧʦʩʽʙ ʨʦʟʢʨʠʚʘʥʥʷ 

ʩʧʦʨʦʛʦʥʫ 
      

ʅʘʷʚʥʽʩʪʴ ʝʣʘʪʝʨ       

ɹʫʜʦʚʘ ʧʨʦʪʦʥʝʤʠ       
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  ʈʦʟʜʽʣ 2. ʈʽʟʥʦʤʘʥʽʪʪʷ ʬʦʪʦʩʠʥʪʝʟʫʶʯʠʭ ʦʨʛʘʥʽʟʤʽʚ  

ʈʦʜʠʥʘ ʇʣʘʫʥʦʚʽ  

2. ɼʣʷ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʇʣʘʫʥʦʚʠʭ ʭʘʨʘʢʪʝʨʥʽ ʪʘʢʽ ʦʟʥʘʢʠ:  

 

ɺ ʞʠʪʪʻʚʦʤʫ ʮʠʢʣʽ ʧʝʨʝʚʘʞʘʻ         

ʈʦʩʣʠʥʘ    ʩʧʦʨʦʚʘ,  ʛʘʤʝʪʦʬʽʪ           ʜʦʤʥʠʡ 

ʆʩʥʦʚʥʽ ʩʪʨʫʢʪʫʨʥʽ ʯʘʩʪʠʥʠ ʩʧʦʨʦʬʽʪʘ       

             

ʃʠʩʪʢʠ ʇʣʘʫʥʦʚʠʭ ʤʘʶʪʴ      ʧʦʭʦʜʞʝʥʥʷ 

ʇʘʛʦʥʠ ʫ ʧʣʘʫʥʘ ʛʘʣʫʟʷʪʴʩʷ         

ɻʘʤʝʪʦʬʽʪ             

ʂʨʽʧʣʝʥʥʷ ʩʧʦʨʦʬʽʪʘ ʜʦ ʩʫʙʩʪʨʘʪʫ  ʟʘ ʜʦʧʦʤʦʛʦʶ    

             

ʉʧʝʨʤʘʪʦʟʦʾʜʠ         ʜʞʛʫʪʠʢʦʚʽ 

ʉʧʦʨʦʬʽʣʠ ʟʽʙʨʘʥʽ ʫ       ʘʙʦ ʬʦʨʤʫʶʪʴ 

             

ʉʧʦʨʠ ʫʪʚʦʨʶʶʪʴʩʷ ʚʩʝʨʝʜʠʥʽ         

ʽ ʤʘʶʪʴ        ʨʦʟʤʽʨʠ. 

ʂʣʘʜʘ ʉʫʜʠʥʥʽ ʨʦʩʣʠʥʠ ï         

ʂʣʘʜʘ ʃʽʢʦʬʽʪʠ ï           

ʇʦʨʷʜʦʢ ʇʣʘʫʥʦʚʽ ï          

ʈʦʜʠʥʘ ʇʣʘʫʥʦʚʽ ï           

ʧʣʘʫʥ ʙʫʣʘʚʦʚʠʜʥʠʡ ï          

ʈʠʩ. 1. Lycopodium clavatum: ɸ ï ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ; ɹ ï ʩʪʝʣʘ:  

1        2        

3        4        

ʊʠʧ ʩʪʝʣʠ             

3. ɿʨʦʙʠʪʠ ʚʽʜʧʦʚʽʜʥʽ ʧʦʟʥʘʯʝʥʥʷ ʩʪʨʫʢʪʫʨʥʠʭ ʯʘʩʪʠʥ ʧʣʘʫʥʘ 

ʙʫʣʘʚʦʚʠʜʥʦʛʦ ʥʘ ʨʠʩ. 1, ʚʢʘʟʘʪʠ ʪʠʧ ʩʪʝʣʠ. 

1 

3 

2 

4 

1. ɺʢʘʟʘʪʠ ʩʠʩʪʝʤʘʪʠʯʥʝ ʧʦʣʦʞʝʥʥʷ ʦʙ'ʻʢʪʘ.  

ɹ 

ɸ 
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3. ɿʘʤʘʣʶʚʘʪʠ ʚʽʜʧʨʝʧʘʨʦʚʘʥʠʡ ʩʧʦʨʦʬʽʣ ʧʣʘʫʥʘ                         

ʙʫʣʘʚʦʚʠʜʥʦʛʦ, ʟʨʦʙʠʪʠ ʚʽʜʧʦʚʽʜʥʽ ʧʦʟʥʘʯʝʥʥʷ ʥʘ ʨʠʩ. 2. 

4. ɿʘʤʘʣʶʚʘʪʠ ʩʧʦʨʠ ʧʣʘʫʥʘ ʙʫʣʘʚʦʚʠʜʥʦʛʦ (ʨʠʩ. 3). 

ʈʠʩ. 2. ʉʧʦʨʦʬʽʣ ʧʣʘʫʥʘ ʙʫʣʘʚʦʚʠʜʥʦʛʦ: 

1 ï ʩʧʦʨʘʥʛʽʡ; 2 ï ʩʧʦʨʦʬʽʣ. 

ʈʠʩ. 3. ʉʧʦʨʠ ʧʣʘʫʥʘ ʙʫʣʘʚʦʚʠʜʥʦʛʦ. 

ʊʠʧ ʩʧʦʨ             

5. ʅʘ ʨʠʩ. 4 ʟʨʦʙʠʪʠ ʧʽʜʧʠʩʠ: ʚʢʘʟʘʪʠ ʧʨʠʥʘʣʝʞʥʽʩʪʴ ʜʦ ʩʪʘʪʝʚʦʛʦ 

ʯʠ ʥʝʩʪʘʪʝʚʦʛʦ ʧʦʢʦʣʽʥʴ, ʥʘʟʚʫ ʢʦʞʥʦʾ ʩʪʘʜʽʾ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ, 

ʧʣʦʾʜʥʽʩʪʴ, ʟʘʟʥʘʯʠʪʠ ʤʽʩʮʝ ʨʝʜʫʢʮʽʾ ʭʨʦʤʦʩʦʤʥʦʛʦ ʥʘʙʦʨʫ, ʚʢʘʟʘʪʠ 

ʪʠʧ ʭʨʦʤʦʩʦʤʥʦʾ ʨʝʜʫʢʮʽʾ ʪʘ ʪʠʧ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ. 

ʈʠʩ. 4. ʎʠʢʣ ʨʦʟʚʠʪʢʫ Lycopodium sp. 

ʊʠʧ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ          

ʊʠʧ ʭʨʦʤʦʩʦʤʥʦʾ ʨʝʜʫʢʮʽʾ          

ʉʧʦʩʽʙ ʞʠʪʪʷ ʪʘ ʞʠʚʣʝʥʥʷ ʩʧʦʨʦʬʽʪʘ        

ʉʧʦʩʽʙ ʞʠʪʪʷ ʪʘ ʞʠʚʣʝʥʥʷ ʛʘʤʝʪʦʬʽʪʘ        
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1. ɼʣʷ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʇʣʘʫʥʢʦʚʠʭ ʭʘʨʘʢʪʝʨʥʽ ʪʘʢʽ ʦʟʥʘʢʠ:  

 

ɺ ʞʠʪʪʻʚʦʤʫ ʮʠʢʣʽ ʧʝʨʝʚʘʞʘʻ         

ʈʦʩʣʠʥʘ    ʩʧʦʨʦʚʘ,  ʛʘʤʝʪʦʬʽʪ           ʜʦʤʥʠʡ 

ʆʩʥʦʚʥʽ ʩʪʨʫʢʪʫʨʥʽ ʯʘʩʪʠʥʠ ʩʧʦʨʦʬʽʪʘ       

             

ʇʘʛʦʥʠ ʫ ʧʣʘʫʥʢʽʚ ʛʘʣʫʟʷʪʴʩʷ        

ʃʠʩʪʢʠ ʫ ʧʣʘʫʥʢʽʚ    ʘʙʦ         ʟʘ ʨʦʟʤʽʨʘʤʠ 

ʃʽʛʫʣʘ ï ʮʝ            

ʈʠʟʦʬʦʨ - ʮʝ            

ɻʘʤʝʪʦʬʽʪ             

             

ʉʧʝʨʤʘʪʦʟʦʾʜʠ         ʜʞʛʫʪʠʢʦʚʽ 

ʉʧʦʨʦʬʽʣʠ ʟʛʨʫʧʦʚʘʥʽ ʫ    ʘʙʦ     

ʉʧʦʨʠ ʫʪʚʦʨʶʶʪʴʩʷ ʚʩʝʨʝʜʠʥʽ         

ʽ ʤʘʶʪʴ          ʨʦʟʤʽʨʠ . 

ʂʣʘʜʘ ʉʫʜʠʥʥʽ ʨʦʩʣʠʥʠ ï         

ʂʣʘʜʘ ʃʽʢʦʬʽʪʠ ï           

ʇʦʨʷʜʦʢ ʇʣʘʫʥʢʦʚʽ ï          

ʈʦʜʠʥʘ ʇʣʘʫʥʢʦʚʽ ï           

ʧʣʘʫʥʦʢ ʧʣʘʫʥʦʚʠʜʥʠʡ ï          

ʈʠʩ. 1. Selaginela selaginoides: ɸ ï ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ; ɹ ï ʩʪʝʣʘ. 

1     ; 2     ; 3                        ;        

4     ; 5     . 

ʊʠʧ ʩʪʝʣʠ             

2. ʇʦʟʥʘʯʠʪʠ ʦʩʥʦʚʥʽ ʩʪʨʫʢʪʫʨʥʽ ʯʘʩʪʠʥ ʧʣʘʫʥʢʘ                     

ʰʚʝʡʮʘʨʩʴʢʦʛʦ ʥʘ ʨʠʩ. 1. 

3 

4 

5 

1 

2 

ʈʦʟʜʽʣ 2. ʈʽʟʥʦʤʘʥʽʪʪʷ ʬʦʪʦʩʠʥʪʝʟʫʶʯʠʭ ʦʨʛʘʥʽʟʤʽʚ  

ʈʦʜʠʥʘ ʇʣʘʫʥʢʦʚʽ  

1. ɺʢʘʟʘʪʠ ʩʠʩʪʝʤʘʪʠʯʥʝ ʧʦʣʦʞʝʥʥʷ ʦʙ'ʻʢʪʘ.  

ɹ ɸ 
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3. ɿʨʦʙʠʪʠ ʚʽʜʧʦʚʽʜʥʽ ʧʦʟʥʘʯʝʥʥʷ ʩʪʨʫʢʪʫʨʥʠʭ ʯʘʩʪʠʥ ʩʪʨʦʙʽʣʘ 

ʧʣʘʫʥʢʘ ʥʘ ʨʠʩ. 2. 

ʈʠʩ. 2. ʇʦʧʝʨʝʯʥʠʡ ʧʝʨʝʨʽʟ ʩʪʨʦʙʽʣʘ ʧʣʘʫʥʢʘ  

1        4        

2        5        

3               

1 

2 

3 

4 

5 

4. ʅʘ ʨʠʩ. 3 ʟʨʦʙʠʪʠ ʧʽʜʧʠʩʠ: ʚʢʘʟʘʪʠ ʧʨʠʥʘʣʝʞʥʽʩʪʴ ʜʦ ʩʪʘʪʝʚʦʛʦ 

ʯʠ ʥʝʩʪʘʪʝʚʦʛʦ ʧʦʢʦʣʽʥʴ, ʥʘʟʚʫ ʢʦʞʥʦʾ ʩʪʘʜʽʾ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ, 

ʧʣʦʾʜʥʽʩʪʴ, ʟʘʟʥʘʯʠʪʠ ʤʽʩʮʝ ʨʝʜʫʢʮʽʾ ʭʨʦʤʦʩʦʤʥʦʛʦ ʥʘʙʦʨʫ, ʚʢʘʟʘʪʠ 

ʪʠʧ ʭʨʦʤʦʩʦʤʥʦʾ ʨʝʜʫʢʮʽʾ ʪʘ ʪʠʧ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ. 

ʈʠʩ. 3. ʎʠʢʣ ʨʦʟʚʠʪʢʫ Selaginella sp.  

ʊʠʧ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ          

ʊʠʧ ʭʨʦʤʦʩʦʤʥʦʾ ʨʝʜʫʢʮʽʾ          

ʉʧʦʩʽʙ ʞʠʪʪʷ ʪʘ ʞʠʚʣʝʥʥʷ ʩʧʦʨʦʬʽʪʘ        

ʉʧʦʩʽʙ ʞʠʪʪʷ ʪʘ ʞʠʚʣʝʥʥʷ ʛʘʤʝʪʦʬʽʪʘ        
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ʈʠʩ. 5 ɾ.       

       

ʈʠʩ. 5 ɽ.      

       

ʈʠʩ. 5 ɼ.      

       

ʉʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ 

6. ɯʜʝʥʪʠʬʽʢʫʚʘʪʠ ʟʦʙʨʘʞʝʥʽ ʥʘ ʨʠʩ. 5 ʚʠʜʠ ʃʽʢʦʬʽʪʽʚ, ʟʘʥʝʩʝʥʠʭ ʜʦ ʏʝʨʚʦʥʦʾ ʢʥʠʛʠ ʋʢʨʘʾʥʠ. 

ʈʠʩ. 5 ɸ.       

       

ʈʠʩ. 5 ɻ.       

       

ʈʠʩ. 5 ɺ.       

       

ʈʠʩ. 5 ɹ.      

       

ʇʨʝʜʩʪʘʚʥʠʢʠ ʨʽʚʥʦʩʧʦʨʦʚʠʭ   

ʃʽʢʦʬʽʪʽʚ ʬʣʦʨʠ ʋʢʨʘʾʥʠ           

ʟʦʙʨʘʞʝʥʽ ʥʘ ʨʠʩ.    

      

      

       

ʇʨʝʜʩʪʘʚʥʠʢʠ ʨʽʟʥʦʩʧʦʨʦʚʠʭ    

ʃʽʢʦʬʽʪʽʚ ʬʣʦʨʠ ʋʢʨʘʾʥʠ           

ʟʦʙʨʘʞʝʥʽ ʥʘ ʨʠʩ.    
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ʉʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ 

ɿʘʧʦʚʥʠʪʠ ʪʘʙʣʠʮʶ:  

ʇʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʛʨʫʧ ʃʽʢʦʬʽʪʽʚ 

ʆʟʥʘʢʘ Lycopodiales Selaginellales Iso±tales 

ʊʠʧ ʛʘʣʫʞʝʥʥʷ ʧʘʛʦʥʽʚ ʊʘʣʦʤʥʘ 

 

 

  

ʅʘʷʚʥʽʩʪʴ ʨʠʟʦʬʦʨʽʚ   

  

 

  

ʅʘʷʚʥʽʩʪʴ ʣʽʛʫʣʠ   

  

 

  

ʊʠʧ ʩʪʝʣʠ   

  

 

  

ʉʧʦʩʽʙ ʨʦʟʤʽʱʝʥʥʷ ʩʧʦ-

ʨʦʬʽʣʽʚ 
  

  

 

  

ʈʽʚʥʦ- ʯʠ ʨʽʟʥʦʩʧʦʨʦʚʽ   

  

 

  

ʊʨʠʚʘʣʽʩʪʴ ʨʦʟʚʠʪʢʫ 

ʛʘʤʝʪʦʬʽʪʽʚ 

  

  

 

  

ʉʧʦʩʽʙ ʞʠʚʣʝʥʥʷ ʛʘʤʝ-

ʪʦʬʽʪʽʚ 
  

  

 

  

ʉʝʨʝʜʦʚʠʱʝ ʽʩʥʫʚʘʥʥʷ   

  

 

  



 75 

  

2. ɼʣʷ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʍʚʦʱʦʚʠʭ ʭʘʨʘʢʪʝʨʥʽ ʪʘʢʽ ʦʟʥʘʢʠ:  

ɺ ʞʠʪʪʻʚʦʤʫ ʮʠʢʣʽ ʧʝʨʝʚʘʞʘʻ         

ʈʦʩʣʠʥʘ    ʩʧʦʨʦʚʘ,  ʛʘʤʝʪʦʬʽʪ      ʜʦʤʥʠʡ 

ʆʩʥʦʚʥʽ ʩʪʨʫʢʪʫʨʥʽ ʯʘʩʪʠʥʠ ʩʧʦʨʦʬʽʪʘ       

             

ʉʧʦʨʘʥʛʽʻʬʦʨʠ ʭʚʦʱʽʚ ʟʽʙʨʘʥʽ ʥʘ ʦʩʽ ʫ       

ʃʠʩʪʢʠ ʭʚʦʱʘ ʚʠʜʦʟʤʽʥʝʥʽ ʫ         

ʂʦʨʝʥʝʚʘ ʩʠʩʪʝʤʘ ʩʧʦʨʦʬʽʪʘ ʟʘ ʧʦʭʦʜʞʝʥʥʷʤ     

             

ɻʘʤʝʪʦʬʽʪ (ʟʘ ʪʠʧʦʤ ʞʠʚʣʝʥʥʷ ʪʘ ʩʧʦʩʦʙʦʤ ʨʦʩʪʫ)    

             

ʉʧʝʨʤʘʪʦʟʦʾʜʠ         ʜʞʛʫʪʠʢʦʚʽ 

ʉʧʦʨʘʥʛʽʾ ʨʦʟʤʽʱʝʥʽ ʥʘ          

             

ʉʧʦʨʠ ʤʘʶʪʴ       , ̫ ʢʽ ʩʣʫʛʫʶʪʴ ʜʣʷ   

             

ʂʣʘʜʘ ʉʫʜʠʥʥʽ ʨʦʩʣʠʥʠ ï         

ʂʣʘʜʘ ʄʦʥʽʣʦʬʽʪʠ, ʘʙʦ ʇʘʧʦʨʦʪʽ ï        

ʇʦʨʷʜʦʢ ʍʚʦʱʦʚʽ ï           

ʈʦʜʠʥʘ ʍʚʦʱʦʚʽ ï           

ʭʚʦʱ ʧʦʣʴʦʚʠʡ ï           

ʈʠʩ. 1. Equisetum arvense: ɸ ï ʘʩʠʤʽʣʶʶʯʠʡ ʪʘ ʩʧʦʨʦʥʦʩʥʠʡ         

ʧʘʛʦʥʠ; ɹ ï ʩʪʝʣʘ. 

1        5        

2        6        

3        7        

4        8       

ʊʠʧ ʩʪʝʣʠ             

3. ɿʨʦʙʠʪʠ ʚʽʜʧʦʚʽʜʥʽ ʧʦʟʥʘʯʝʥʥʷ ʩʪʨʫʢʪʫʨʥʠʭ ʯʘʩʪʠʥ ʭʚʦʱʘ 

ʧʦʣʴʦʚʦʛʦ ʥʘ ʨʠʩ. 1. 

4 

5 

7 

8 

3 

2 

1 

ʈʦʟʜʽʣ 2. ʈʽʟʥʦʤʘʥʽʪʪʷ ʬʦʪʦʩʠʥʪʝʟʫʶʯʠʭ ʦʨʛʘʥʽʟʤʽʚ  

ʊʝʤʘ 26. ʇʘʧʦʨʦʪʽ 

ʈʦʜʠʥʘ ʍʚʦʱʦʚʽ  

1. ɺʢʘʟʘʪʠ ʩʠʩʪʝʤʘʪʠʯʥʝ ʧʦʣʦʞʝʥʥʷ ʦʙ'ʻʢʪʘ.  

ɹ 

ɸ 

6 
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2 

3 

1 

5. ɿʨʦʙʠʪʠ ʚʽʜʧʦʚʽʜʥʽ ʧʦʟʥʘʯʝʥʥʷ ʩʪʨʫʢʪʫʨʥʠʭ ʯʘʩʪʠʥ               

ʛʘʤʝʪʦʬʽʪʽʚ ʭʚʦʱʘ ʥʘ ʨʠʩ. 3 

2 

3 

1 

ʈʠʩ. 3. ɻʘʤʝʪʦʬʽʪʠ ʭʚʦʱʘ:    1        

2        3        

4. ɿʨʦʙʠʪʠ ʚʽʜʧʦʚʽʜʥʽ ʧʦʟʥʘʯʝʥʥʷ ʩʪʨʫʢʪʫʨʥʠʭ ʯʘʩʪʠʥ              

ʩʧʦʨʘʥʛʽʻʬʦʨʫ ʭʚʦʱʘ ʥʘ ʨʠʩ. 2. 

ʈʠʩ. 2. ʉʧʦʨʘʥʛʽʻʬʦʨ ʭʚʦʱʘ:  1        

2        3        

6. ʈʦʟʛʣʷʥʫʪʠ ʧʽʜ ʤʽʢʨʦʩʢʦʧʦʤ ʪʘ ʟʘʨʠʩʫʚʘʪʠ ʩʧʦʨʠ ʭʚʦʱʘ        

ʧʦʣʴʦʚʦʛʦ ʫ ʩʫʭʦʤʫ ʩʪʘʥʽ, ʟʨʦʙʠʪʠ ʚʽʜʧʦʚʽʜʥʽ ʧʦʟʥʘʯʝʥʥʷ ʥʘ ʨʠʩ. 5. 

ʈʠʩ. 5. ʉʧʦʨʘ ʭʚʦʱʘ ʧʦʣʴʦʚʦʛʦ ʫ ʟʚʦʣʦʞʝʥʦʤʫ (ɸ) ʪʘ ʩʫʭʦʤʫ (ɹ)

ʩʪʘʥʽ:  1 ï ʩʧʦʨʘ;   2 ï ʝʣʘʪʝʨʘ. 

ɸ ɹ 

7. ʅʘ ʨʠʩ. 6 ʟʨʦʙʠʪʠ ʧʽʜʧʠʩʠ: ʚʢʘʟʘʪʠ ʧʨʠʥʘʣʝʞʥʽʩʪʴ ʜʦ ʩʪʘʪʝʚʦʛʦ ʯʠ 

ʥʝʩʪʘʪʝʚʦʛʦ ʧʦʢʦʣʽʥʴ, ʥʘʟʚʫ ʢʦʞʥʦʾ ʩʪʘʜʽʾ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ, ʧʣʦʾʜʥʽʩʪʴ, 

ʟʘʟʥʘʯʠʪʠ ʤʽʩʮʝ ʨʝʜʫʢʮʽʾ ʭʨʦʤʦʩʦʤʥʦʛʦ ʥʘʙʦʨʫ, ʚʢʘʟʘʪʠ ʪʠʧ                  

ʭʨʦʤʦʩʦʤʥʦʾ ʨʝʜʫʢʮʽʾ ʪʘ ʪʠʧ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ. 

ʈʠʩ. 6. ʎʠʢʣ ʨʦʟʚʠʪʢʫ Equisetum arvense  
ʊʠʧ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ          
ʊʠʧ ʭʨʦʤʦʩʦʤʥʦʾ ʨʝʜʫʢʮʽʾ          
ʉʧʦʩʽʙ ʞʠʪʪʷ ʪʘ ʞʠʚʣʝʥʥʷ ʩʧʦʨʦʬʽʪʘ        
ʉʧʦʩʽʙ ʞʠʪʪʷ ʪʘ ʞʠʚʣʝʥʥʷ ʛʘʤʝʪʦʬʽʪʘ        
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2. ɼʣʷ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʇʘʧʦʨʦʪʝʡ ʭʘʨʘʢʪʝʨʥʽ ʪʘʢʽ ʦʟʥʘʢʠ:  

ɺ ʞʠʪʪʻʚʦʤʫ ʮʠʢʣʽ ʧʝʨʝʚʘʞʘʻ         

ʆʩʥʦʚʥʽ ʩʪʨʫʢʪʫʨʥʽ ʯʘʩʪʠʥʠ ʩʧʦʨʦʬʽʪʘ      

             

ʂʦʨʝʥʝʚʘ ʩʠʩʪʝʤʘ ʟʘ ʧʦʭʦʜʞʝʥʥʷʤ       

ʃʠʩʪʦʢ ʤʘʻ ʥʘʟʚʫ     ʽ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ    

             

ʊʠʧʠ ʩʪʝʣʠ            

ʉʧʦʨʦʥʦʩʥʽ ʩʪʨʫʢʪʫʨʠ          

ɺʝʛʝʪʘʪʠʚʥʝ ʨʦʟʤʥʦʞʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ     

             

ʂʣʘʜʘ ʉʫʜʠʥʥʽ ʨʦʩʣʠʥʠ ï         

ʂʣʘʜʘ ʄʦʥʽʣʦʬʽʪʠ, ʘʙʦ ʇʘʧʦʨʦʪʽ ï        

ʇʦʨʷʜʦʢ ɹʘʛʘʪʦʥʽʞʢʦʚʽ ï         

ʈʦʜʠʥʘ ʆʥʦʢʣʝʻʚʽ ï           

ʩʪʨʘʫʩʦʚʝ ʧʝʨʦ ʟʚʠʯʘʡʥʝ ï          

ʈʦʜʠʥʘ ɹʝʟʱʠʪʥʠʢʦʚʽ ï          

ʙʝʟʱʠʪʥʠʢ ʞʽʥʦʯʠʡ, ʘʙʦ ʞʽʥʦʯʘ ʧʘʧʦʨʦʪʴ ï      

             

ʈʦʜʠʥʘ ʑʠʪʥʠʢʦʚʽ ï          

ʱʠʪʥʠʢ ʯʦʣʦʚʽʯʠʡ, ʘʙʦ ʯʦʣʦʚʽʯʘ ʧʘʧʦʨʦʪʴ ï       

             

ʈʦʜʠʥʘ Aʩʧʣʝʥʽʻʚʽ ï           

ʣʠʩʪʦʚʠʢ ʩʢʦʣʦʧʝʥʜʨʦʚʠʡ ï         

ʈʦʜʠʥʘ ɻʽʧʦʣʝʧʽʩʦʚʽ ï          

ʦʨʣʷʢ ʟʚʠʯʘʡʥʠʡ ï           

ʈʦʜʠʥʘ ɹʘʛʘʪʦʥʽʞʢʦʚʽ ï          

ʙʘʛʘʪʦʥʽʞʢʘ ʟʚʠʯʘʡʥʘ ï          

ʈʦʟʜʽʣ 2. ʈʽʟʥʦʤʘʥʽʪʪʷ ʬʦʪʦʩʠʥʪʝʟʫʶʯʠʭ ʦʨʛʘʥʽʟʤʽʚ  

ʇʦʨʷʜʦʢ ɹʘʛʘʪʦʥʽʞʢʦʚʽ  

1. ɺʢʘʟʘʪʠ ʩʠʩʪʝʤʘʪʠʯʥʝ ʧʦʣʦʞʝʥʥʷ ʦʙ'ʻʢʪʽʚ.  ʆʩʥʦʚʥʽ ʩʪʨʫʢʪʫʨʥʽ ʯʘʩʪʠʥʠ ʛʘʤʝʪʦʬʽʪʘ      

             

ʉʧʝʨʤʘʪʦʟʦʾʜʠ         ʜʞʛʫʪʠʢʦʚʽ  

4. ɿʨʦʙʠʪʠ ʚʽʜʧʦʚʽʜʥʽ ʧʦʟʥʘʯʝʥʥʷ ʥʘ ʨʠʩ. 1. 

3 

4 

5 

6 

1 

2 

ʈʠʩ. 1. ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʩʧʦʨʦʬʽʪʫ Dryopteris filix-mas. 

1        4        

2        5        

3        6        
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8. ʇʦʟʥʘʯʠʪʠ ʩʪʨʫʢʪʫʨʥʽ ʯʘʩʪʠʥʠ ʩʦʨʫʩʘ ʧʘʧʦʨʦʪʽ ʥʘ ʨʠʩ. 4. 

ʈʠʩ. 4. ʉʦʨʫʩ ʧʘʧʦʨʦʪʽ: 1 ï ʣʠʩʪʦʚʘ ʧʣʘʩʪʠʥʢʘ;  2 ï ʧʣʘʮʝʥʪʘ;  

3 ï ʩʧʦʨʘʥʛʽʡ;   4 ï ʥʽʞʢʘ ʩʧʦʨʘʥʛʽʶ;   5 ï ̔ʥʜʫʟʽʡ. 

6. ɿʨʦʙʠʪʠ ʚʽʜʧʦʚʽʜʥʽ ʧʦʟʥʘʯʝʥʥʷ ʯʘʩʪʠʥ ʩʧʦʨʘʥʛʽʶ ʧʘʧʦʨʦʪʽ      

ʥʘ ʨʠʩ. 2. 

ʈʠʩ. 2. ɿʘʢʨʠʪʠʡ (ɸ) ʪʘ ʚʽʜʢʨʠʪʠʡ (ɹ) ʩʧʦʨʘʥʛʽʡ ʧʘʧʦʨʦʪʽ. 

1         4        

2         5        

3               

7. ɿʘʨʠʩʫʚʘʪʠ ʛʘʤʝʪʦʬʽʪ ʧʘʧʦʨʦʪʽ ʪʘ ʟʨʦʙʠʪʠ ʚʽʜʧʦʚʽʜʥʽ ʧʦʟʥʘʯʝʥʥʷ.  

ʈʠʩ. 3. ɻʘʤʝʪʦʬʽʪ ʧʘʧʦʨʦʪʽ: 

1 ï ʘʨʭʝʛʦʥʽʾ;  2 ï ʘʥʪʝʨʠʜʽʾ;  3 ï ʨʠʟʦʾʜʠ;  4 ï ʚʠʾʤʢʘ. 

3 4 
5 

1 

2 

9. ʅʘ ʨʠʩ. 5 ʟʨʦʙʠʪʠ ʧʽʜʧʠʩʠ: ʚʢʘʟʘʪʠ ʧʨʠʥʘʣʝʞʥʽʩʪʴ ʜʦ ʩʪʘʪʝʚʦʛʦ ʯʠ 

ʥʝʩʪʘʪʝʚʦʛʦ ʧʦʢʦʣʽʥʴ, ʥʘʟʚʫ ʢʦʞʥʦʾ ʩʪʘʜʽʾ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ, ʧʣʦʾʜʥʽʩʪʴ, 

ʟʘʟʥʘʯʠʪʠ ʤʽʩʮʝ ʨʝʜʫʢʮʽʾ ʭʨʦʤʦʩʦʤʥʦʛʦ ʥʘʙʦʨʫ, ʚʢʘʟʘʪʠ ʪʠʧ                  

ʭʨʦʤʦʩʦʤʥʦʾ ʨʝʜʫʢʮʽʾ ʪʘ ʪʠʧ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ. 

ʈʠʩ. 5. ʎʠʢʣ ʨʦʟʚʠʪʢʫ Polypodium vulgare:  
ʊʠʧ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ          
ʊʠʧ ʭʨʦʤʦʩʦʤʥʦʾ ʨʝʜʫʢʮʽʾ          
ʉʧʦʩʽʙ ʞʠʪʪʷ ʪʘ ʞʠʚʣʝʥʥʷ ʩʧʦʨʦʬʽʪʘ        
ʉʧʦʩʽʙ ʞʠʪʪʷ ʪʘ ʞʠʚʣʝʥʥʷ ʛʘʤʝʪʦʬʽʪʘ        
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8. ɯʜʝʥʪʠʬʽʢʫʚʘʪʠ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʇʘʧʦʨʦʪʝʡ ʥʘ ʨʠʩ. 6, ʟʘʟʥʘʯʠʪʠ ʾʭ ʣʘʪʠʥʩʴʢʫ ʪʘ ʫʢʨʘʾʥʩʴʢʫ ʥʘʟʚʠ. ʈʦʟʛʣʷʥʫʪʠ ʩʦʨʫʩʠ                          

ʧʽʜ ʙʽʥʦʢʫʣʷʨʦʤ ʪʘ ʚʽʜʟʥʘʯʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʾʭ ʙʫʜʦʚʠ ʜʣʷ ʢʦʞʥʦʛʦ ʚʢʘʟʘʥʦʛʦ ʧʨʝʜʩʪʘʚʥʠʢʘ. 

ʈʠʩ. 6 ɸ.       

       

ʃʠʩʪʢʠ      

ʈʠʩ. 6 ɻ.      

       

ʉʦʨʫʩʠ      

ʈʠʩ. 6 ɺ.      

       

ʉʦʨʫʩʠ      

ʈʠʩ. 6 ɹ.      

       

ʉʦʨʫʩʠ      

ʈʠʩ. 6 ɼ.       

       

ʉʦʨʫʩʠ      

ʈʠʩ. 6 ɾ.       

       

ʉʦʨʫʩʠ      

ʈʠʩ. 6 ɭ.       

       

ʉʦʨʫʩʠ      

ʈʠʩ. 6 ɽ.      

       

ʉʦʨʫʩʠ      
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11. ʅʘ ʨʠʩ. 9 ʟʨʦʙʠʪʠ ʧʽʜʧʠʩʠ: ʚʢʘʟʘʪʠ ʧʨʠʥʘʣʝʞʥʽʩʪʴ ʜʦ ʩʪʘʪʝʚʦʛʦ ʯʠ ʥʝʩʪʘʪʝ-

ʚʦʛʦ ʧʦʢʦʣʽʥʴ, ʥʘʟʚʫ ʢʦʞʥʦʾ ʩʪʘʜʽʾ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ, ʧʣʦʾʜʥʽʩʪʴ, ʟʘʟʥʘʯʠʪʠ 

ʤʽʩʮʝ ʨʝʜʫʢʮʽʾ ʭʨʦʤʦʩʦʤʥʦʛʦ ʥʘʙʦʨʫ, ʚʢʘʟʘʪʠ ʪʠʧ ʭʨʦʤʦʩʦʤʥʦʾ ʨʝʜʫʢʮʽʾ ʪʘ ʪʠʧ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ. 

1 

2 

3 

4 

10. ɿʨʦʙʠʪʠ ʚʽʜʧʦʚʽʜʥʽ ʧʦʟʥʘʯʝʥʥʷ ʥʘ ʨʠʩ. 7. 

ʈʠʩ. 7. ʉʧʦʨʦʬʽʪ ʩʘʣʴʚʽʥʽʾ ʧʣʘʚʘʶʯʦʾ: 

1        3       

2        4       

ʂʣʘʜʘ ʉʫʜʠʥʥʽ ʨʦʩʣʠʥʠ ï         

ʂʣʘʜʘ ʄʦʥʽʣʦʬʽʪʠ ʘʙʦ ʇʘʧʦʨʦʪʽ ï        

ʇʦʨʷʜʦʢ ʉʘʣʴʚʽʥʽʻʚʽ ï          

ʈʦʜʠʥʘ ʉʘʣʴʚʽʥʽʻʚʽ ï          

ʩʘʣʴʚʽʥʽʷ ʧʣʘʚʘʶʯʘ ï           

10. ɿʨʦʙʠʪʠ ʚʽʜʧʦʚʽʜʥʽ ʧʦʟʥʘʯʝʥʥʷ ʩʪʨʫʢʪʫʨʥʠʭ ʯʘʩʪʠʥ              

ʩʧʦʨʦʢʘʨʧʽʾʚ ʩʘʣʴʚʽʥʽʾ ʧʣʘʚʘʶʯʦʾ ʥʘ ʨʠʩ. 8. 

ʈʠʩ. 8. ʉʧʦʨʦʢʘʨʧʽʾ ʩʘʣʴʚʽʥʽʾ ʧʣʘʚʘʶʯʦʾ: 

ɸ        ɹ       

1        3       

2        4       

ɸ 

ɹ 
1 

2 

4 3 

ʈʦʟʜʽʣ 2. ʈʽʟʥʦʤʘʥʽʪʪʷ ʬʦʪʦʩʠʥʪʝʟʫʶʯʠʭ ʦʨʛʘʥʽʟʤʽʚ  

9. ɺʢʘʟʘʪʠ ʩʠʩʪʝʤʘʪʠʯʥʝ ʧʦʣʦʞʝʥʥʷ ʦʙ'ʻʢʪʘ. 

ʈʠʩ. 9. ʎʠʢʣ ʨʦʟʚʠʪʢʫ Salvinia natans. 

ʊʠʧ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ          

ʊʠʧ ʭʨʦʤʦʩʦʤʥʦʾ ʨʝʜʫʢʮʽʾ          
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ʆʟʥʘʢʠ Polypodiales Salviniales 

ɾʠʪʪʻʚʘ ʬʦʨʤʘ 

        

ʃʠʩʪʢʠ 

        

ʄʦʣʦʜʽ ʣʠʩʪʢʠ ʩʢʨʫʯʝʥʽ 
ʨʘʚʣʠʢʦʤ 

        

ʅʘʷʚʥʽʩʪʴ ʢʦʨʝʥʽʚ 

        

ʊʠʧ ʩʪʝʣʠ 

        

ʈʦʟʤʽʱʝʥʥʷ ʩʧʦʨʘʥʛʽʾʚ 

        

ʈʽʚʥʦ- ʯʠ ʨʽʟʥʦ-ʩʧʦʨʦʚʽ 

        

ʅʘʷʚʥʽʩʪʴ ʢʽʣʴʮʷ 

        

ʉʧʦʩʽʙ ʽʩʥʫʚʘʥʥʷ              

ʛʘʤʝʪʦʬʽʪʘ 

        

ʉʝʨʝʜʦʚʠʱʝ ʽʩʥʫʚʘʥʥʷ 

        

ʉʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ 

12. ɿʘʧʦʚʥʠʪʠ ʪʘʙʣʠʮʶ: 

ʇʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʫʯʘʩʥʠʭ ʨʽʚʥʦʩʧʦʨʦʚʠʭ (ʧʦʨʷʜʦʢ Polypodiales)                                                                       
ʽ ʨʽʟʥʦʩʧʦʨʦʚʠʭ (ʧʦʨʷʜʦʢ Salviniales) ʇʘʧʦʨʦʪʝʡ 
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1. ɺʢʘʟʘʪʠ ʩʠʩʪʝʤʘʪʠʯʥʝ ʧʦʣʦʞʝʥʥʷ ʦʙ'ʻʢʪʽʚ. 

2. ɼʣʷ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ɻʦʣʦʥʘʩʽʥʥʠʭ ʭʘʨʘʢʪʝʨʥʽ ʪʘʢʽ ʦʟʥʘʢʠ:  

ɺ ʞʠʪʪʻʚʦʤʫ ʮʠʢʣʽ ʧʝʨʝʚʘʞʘʻ         

ɼʣʷ ʟʘʧʠʣʝʥʥʷ ʽ ʟʘʧʣʽʜʥʝʥʥʷ ʛʦʣʦʥʘʩʽʥʥʽ ʥʝ ʧʦʪʨʝʙʫʶʪʴ ʥʘʷʚʥʦʩʪʽ 

             

ʏʦʣʦʚʽʯʠʡ ʛʘʤʝʪʦʬʽʪ ʧʨʝʜʩʪʘʚʣʝʥʠʡ        

             

ʏʦʣʦʚʽʯʽ ʛʘʤʝʪʠ           

ʅʫʮʝʣʫʩ ï ʮʝ            

             

ɾʽʥʦʯʠʡ ʛʘʤʦʪʦʬʽʪ ʧʨʝʜʩʪʘʚʣʝʥʠʡ        

ʂʨʘʪʥʽʩʪʴ ʭʨʦʤʦʩʦʤʥʦʛʦ ʥʘʙʦʨʫ ʢʣʽʪʠʥ ʝʥʜʦʩʧʝʨʤʫ     

ʅʘʩʽʥʥʠʡ ʟʘʯʘʪʦʢ ï ʮʝ          

ɿ ʥʘʩʽʥʥʦʛʦ ʟʘʯʘʪʢʘ ʫʪʚʦʨʶʻʪʴʩʷ        

ɿʘʨʦʜʦʢ ʛʦʣʦʥʘʩʽʥʥʠʭ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ        

             

ɾʠʪʪʻʚʽ ʬʦʨʤʠ            

ʊʠʧ ʛʘʣʫʞʝʥʥʷ            

ʊʠʧ ʩʪʝʣʠ             

ʂʦʨʝʥʝʚʘ ʩʠʩʪʝʤʘ ʟʘ ʧʦʭʦʜʞʝʥʥʷʤ        

ʂʣʘʜʘ ʉʫʜʠʥʥʽ ʨʦʩʣʠʥʠ ï         

ʂʣʘʜʘ ʅʘʩʽʥʥʽ ʨʦʩʣʠʥʠ ï          

ʂʣʘʜʘ ɻʦʣʦʥʘʩʽʥʥʽ ï          

ʇʦʨʷʜʦʢ ʉʘʛʦʚʥʠʢʦʚʽ ï          

ʈʦʜʠʥʘ ʉʘʛʦʚʥʠʢʦʚʽ ï          

ʩʘʛʦʚʥʠʢ ʟʚʠʯʘʡʥʠʡ ï          

ʮʝʨʘʪʦʟʘʤʽʷ ʤʝʢʩʠʢʘʥʩʴʢʘ ï         

ʈʠʩ. 1. ɸ ï      ; 1      : 

     ɹ ï      ;  

     ɺ ï      ; 2     . 

3. ɿʨʦʙʠʪʠ ʚʽʜʧʦʚʽʜʥʽ ʧʦʟʥʘʯʝʥʥʷ ʩʪʨʫʢʪʫʨʥʠʭ ʯʘʩʪʠʥ ʩʪʨʦʙʽʣʽʚ, 

ʤʽʢʨʦ- ʪʘ ʤʝʛʘʩʧʦʨʦʬʽʣʽʚ ʩʘʛʦʚʥʠʢʘ ʥʘ ʨʠʩ. 1. 

ɸ   ɹ    ɺ 

1 

2 

ʊʝʤʘ 27. ɻʦʣʦʥʘʩʽʥʥʽ 

ʈʦʜʠʥʘ ʉʘʛʦʚʥʠʢʦʚʽ  

ʈʦʟʜʽʣ 2. ʈʽʟʥʦʤʘʥʽʪʪʷ ʬʦʪʦʩʠʥʪʝʟʫʶʯʠʭ ʦʨʛʘʥʽʟʤʽʚ  
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4. ʇʦʟʥʘʯʠʪʠ ʩʪʨʫʢʪʫʨʥʽ ʯʘʩʪʠʥʠ ʥʘʩʽʥʥʦʛʦ ʟʘʯʘʪʢʘ ʩʘʛʦʚʥʠʢʘ   

ʥʘ ʨʠʩ. 2 . 

ʈʠʩ. 2. ʅʘʩʽʥʥʠʡ ʟʘʯʘʪʦʢ ʩʘʛʦʚʥʠʢʘ: 

1              

2              

3              

4              

5               

6               

5. ʈʦʟʛʣʷʥʫʪʠ ʧʽʜ ʤʽʢʨʦʩʢʦʧʦʤ ʽ ʟʘʨʠʩʫʚʘʪʠ ʧʠʣʦʢ ʩʘʛʦʚʥʠʢʘ. 

6. ʇʽʜʧʠʩʘʪʠ ʚʽʜʧʦʚʽʜʥʽ ʯʘʩʪʠʥʠ ʤʽʢʨʦ- ʪʘ ʤʝʛʘʩʧʦʨʦʬʽʣʘ          

ʮʝʨʘʪʦʟʘʤʽʾ ʤʝʢʩʠʢʘʥʩʴʢʦʾ ʥʘ ʨʠʩ. 3. 

ʈʠʩ. 3. ʉʧʦʨʦʬʽʣʠ ʮʝʨʘʪʦʟʘʤʽʾ ʤʝʢʩʠʢʘʥʩʴʢʦʾ: 

ɸ        ; 1        

ɹ       ; 2        

1 

2 

3 

4 

5 

6 

2 1 
ɸ       ɹ 
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2 1 

ʈʠʩ. 2. ʄʝʛʘʩʪʨʦʙʽʣ (ɸ) ʪʘ ʤʽʢʨʦʩʧʦʨʦʬʽʣ (ɹ) ʛʽʥʢʛʦ:  

1 ï ʥʘʩʽʥʥʠʡ ʟʘʯʘʪʦʢ;   :  2 ï ʤʽʢʨʦʩʧʦʨʘʥʛʽʡ. 

ɸ ɹ 

ɸ       ɹ 

1. ɯʜʝʥʪʠʬʽʢʫʚʘʪʠ ʦʙ'ʻʢʪʠ ʥʘ ʨʠʩ. 1., ʟʨʦʙʠʪʠ ʚʽʜʧʦʚʽʜʥʽ              

ʧʦʟʥʘʯʝʥʥʷ ʩʪʨʫʢʪʫʨʥʠʭ ʯʘʩʪʠʥ ʛʽʥʢʛʦ ʜʚʦʣʦʧʘʪʝʚʦʛʦ. 

ʈʠʩ. 1 ɹ.       

       

2       

ʂʣʘʜʘ ʉʫʜʠʥʥʽ ʨʦʩʣʠʥʠ ï         

ʂʣʘʜʘ ʅʘʩʽʥʥʽ ʨʦʩʣʠʥʠ ï          

ʂʣʘʜʘ ɻʦʣʦʥʘʩʽʥʥʽ ï          

ʇʦʨʷʜʦʢ ɻʽʥʢʛʦʚʽ ï           

ʈʦʜʠʥʘ ɻʽʥʢʛʦʚʽ ï           

ʛʽʥʢʛʦ ʜʚʦʣʦʧʘʪʝʚʝ ï           

ʈʠʩ. 3. ʅʘʩʽʥʠʥʘ ʛʽʥʢʛʦ ʫ ʨʦʟʨʽʟʽ:  

1 ï ʟʘʨʦʜʦʢ;   3 ï ʝʥʜʦʪʝʩʪʘ;    5 ï ʩʘʨʢʦʪʝʩʪʘ;  

2 ï ʝʥʜʦʩʧʝʨʤ;    4 ï ʩʢʣʝʨʦʪʝʩʪʘ. 

2. ɿʘʨʠʩʫʚʘʪʠ ʤʝʛʘʩʪʨʦʙʽʣ ʪʘ ʤʽʢʨʦʩʧʦʨʦʬʽʣ ʛʽʥʢʛʦ (ʨʠʩ. 2),      

ʧʦʟʥʘʯʠʪʠ ʥʘʩʽʥʥʠʡ ʟʘʯʘʪʦʢ ʪʘ ʤʽʢʨʦʩʧʦʨʘʥʛʽʡ. 

3. ɿʨʦʙʠʪʠ ʟʨʽʟ ʥʘʩʽʥʠʥʠ ʛʽʥʢʛʦ, ʟʘʨʠʩʫʚʘʪʠ ʪʘ ʧʦʟʥʘʯʠʪʠ         

ʦʩʥʦʚʥʽ ʩʪʨʫʢʪʫʨʥʽ ʯʘʩʪʠʥʠ ʥʘ ʨʠʩ. 3. 

1. ɺʢʘʟʘʪʠ ʩʠʩʪʝʤʘʪʠʯʥʝ ʧʦʣʦʞʝʥʥʷ ʦʙ'ʻʢʪʘ. 

ʈʦʜʠʥʘ ɻʽʥʢʛʦʚʽ 

ʈʦʟʜʽʣ 2. ʈʽʟʥʦʤʘʥʽʪʪʷ ʬʦʪʦʩʠʥʪʝʟʫʶʯʠʭ ʦʨʛʘʥʽʟʤʽʚ  

ʈʠʩ. 1 ɸ.       

       

1       
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  ʈʦʟʜʽʣ 2. ʈʽʟʥʦʤʘʥʽʪʪʷ ʬʦʪʦʩʠʥʪʝʟʫʶʯʠʭ ʦʨʛʘʥʽʟʤʽʚ  

2. ɿʘʤʘʣʶʚʘʪʠ ʚʢʦʨʦʯʝʥʽ ʧʘʛʦʥʠ ʜʚʦ-, ʪʨʠ- ʪʘ ʧô̫ ʪʠʭʚʦʡʥʠʭ ʩʦʩʝʥ 

ʥʘ ʨʠʩ. 1 ʪʘ ʟʘʟʥʘʯʠʪʠ ʥʘʫʢʦʚʫ ʥʘʟʚʫ ʚʽʜʧʦʚʽʜʥʠʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ. 

ʈʠʩ. 1. ʍʚʦʷ ʩʦʩʝʥ:  

ɸ. ɼʚʦʭʚʦʡʥʽ:            

ɹ. ʊʨʠʭʚʦʡʥʽ:            

ɺ. ʇ'ʷʪʠʭʚʦʡʥʽ:            

ʂʣʘʜʘ ʉʫʜʠʥʥʽ ʨʦʩʣʠʥʠ ï         

ʂʣʘʜʘ ʅʘʩʽʥʥʽ ʨʦʩʣʠʥʠ ï          

ʂʣʘʜʘ ɻʦʣʦʥʘʩʽʥʥʽ ï          

ʇʦʨʷʜʦʢ ʉʦʩʥʦʚʽ ï           

ʈʦʜʠʥʘ ʉʦʩʥʦʚʽ ï           

ʩʦʩʥʘ ʟʚʠʯʘʡʥʘ ï           

ʷʣʠʥʘ ʻʚʨʦʧʝʡʩʴʢʘ (ʩʤʝʨʝʢʘ) ï         

ʷʣʠʮʷ ʙʽʣʘ ï            

ʤʦʜʨʠʥʘ ʻʚʨʦʧʝʡʩʴʢʘ ï          

ʧʩʝʚʜʦʪʩʫʛʘ ʄʝʥʟʽʩʘ ï          

ʢʝʜʨ ʛʽʤʘʣʘʡʩʴʢʠʡ ï           

1. ɺʢʘʟʘʪʠ ʩʠʩʪʝʤʘʪʠʯʥʝ ʧʦʣʦʞʝʥʥʷ ʦʙ'ʻʢʪʽʚ. 

ʈʦʜʠʥʘ ʉʦʩʥʦʚʽ  

ɸ     ɹ     ɺ 

3. ʅʘ ʨʠʩ. 2 ʟʨʦʙʠʪʠ ʧʽʜʧʠʩʠ: ʚʢʘʟʘʪʠ ʧʨʠʥʘʣʝʞʥʽʩʪʴ ʜʦ ʩʪʘʪʝʚʦʛʦ 

ʯʠ ʥʝʩʪʘʪʝʚʦʛʦ ʧʦʢʦʣʽʥʴ, ʥʘʟʚʫ ʢʦʞʥʦʾ ʩʪʘʜʽʾ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ, 

ʧʣʦʾʜʥʽʩʪʴ, ʟʘʟʥʘʯʠʪʠ ʤʽʩʮʝ ʨʝʜʫʢʮʽʾ ʭʨʦʤʦʩʦʤʥʦʛʦ ʥʘʙʦʨʫ, ʚʢʘʟʘʪʠ 

ʪʠʧ ʭʨʦʤʦʩʦʤʥʦʾ ʨʝʜʫʢʮʽʾ ʪʘ ʪʠʧ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ. 

ʈʠʩ. 2. ʎʠʢʣ ʨʦʟʚʠʪʢʫ Pinus sylvestris. 

ʊʠʧ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ          

ʊʠʧ ʭʨʦʤʦʩʦʤʥʦʾ ʨʝʜʫʢʮʽʾ          

ʉʧʦʩʽʙ ʞʠʪʪʷ ʪʘ ʞʠʚʣʝʥʥʷ ʩʧʦʨʦʬʽʪʘ        

ʉʧʦʩʽʙ ʞʠʪʪʷ ʪʘ ʞʠʚʣʝʥʥʷ ʛʘʤʝʪʦʬʽʪʘ        
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ʈʦʟʜʽʣ 2. ʈʽʟʥʦʤʘʥʽʪʪʷ ʬʦʪʦʩʠʥʪʝʟʫʶʯʠʭ ʦʨʛʘʥʽʟʤʽʚ  

4. ʈʦʟʛʣʷʥʫʪʠ ʰʠʰʢʫ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ, ʜʦ ʨʠʩ. 3 ʟʨʦʙʠʪʠ ʧʽʜʧʠʩʠ. 

ʈʠʩ. 3. ʇʘʛʽʥ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʽʟ ʰʠʰʢʘʤʠ. 

1      2     3      

ʈʠʩ. 6. ʇʠʣʦʢ ʩʦʩʥʠ:                                

1 ï ʧʦʚʽʪʨʷʥʽ ʤʽʰʢʠ.  
ʈʠʩ. 5. ʄʽʢʨʦʩʧʦʨʦʬʽʣ ʩʦʩʥʠ:               

1 ï ʤʽʢʨʦʩʧʦʨʘʥʛʽʾ. 

ʈʠʩ. 4. ʅʘʩʽʥʥʘ ʣʫʩʢʘ ʩʦʩʥʠ: 1 ï ʥʘʩʽʥʥʠʡ ʟʘʯʘʪʦʢ. 

6. ɿʘʤʘʣʶʚʘʪʠ ʤʽʢʨʦʩʧʦʨʦʬʽʣ (ʨʠʩ. 5) ʪʘ ʧʦʟʥʘʯʠʪʠ                     

ʤʽʢʨʦʩʧʦʨʘʥʛʽʾ, ʟʘʤʘʣʶʚʘʪʠ ʟ ʤʽʢʨʦʧʨʝʧʘʨʘʪʫ ʧʠʣʦʢ ʩʦʩʥʠ          

(ʨʠʩ. 6), ʧʦʟʥʘʯʠʪʠ ʧʦʚʽʪʨʷʥʽ ʤʽʰʢʠ. 

5. ɿʘʤʘʣʶʚʘʪʠ ʦʢʨʝʤʫ ʥʘʩʽʥʥʫ ʣʫʩʢʫ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʽ ʧʦʟʥʘʯʠʪʠ 

ʥʘʩʽʥʥʽ ʟʘʯʘʪʢʠ ʥʘ ʨʠʩ. 4. 

ʈʠʩ. 7. ʅʘʩʽʥʥʷ ʩʦʩʥʠ: 1 ï ʢʨʠʣʦ; 2 ï ʥʘʩʽʥʠʥʘ. 

7. ʈʦʟʛʣʷʥʫʪʠ ʽ ʟʘʤʘʣʶʚʘʪʠ ʥʘʩʽʥʥʷ (ʨʠʩ. 7) ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʪʘ 

ʟʨʦʙʠʪʠ ʚʽʜʧʦʚʽʜʥʽ ʧʦʟʥʘʯʝʥʥʷ. 

1 

2 

3 
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  ʈʦʟʜʽʣ 2. ʈʽʟʥʦʤʘʥʽʪʪʷ ʬʦʪʦʩʠʥʪʝʟʫʶʯʠʭ ʦʨʛʘʥʽʟʤʽʚ  

7. ɯʜʝʥʪʠʬʽʢʫʚʘʪʠ ʚʠʜʠ ʉʦʩʥʦʚʠʭ ʥʘ ʨʠʩ. 8, ʟʘʧʠʩʘʪʠ ʾʭ ʥʘʫʢʦʚʽ ʥʘʟʚʠ, ʟʘʟʥʘʯʠʪʠ ʪʠʧ ʰʠʰʢʠ (ʯʠ ʨʦʟʩʠʧʘʻʪʴʩʷ ʰʠʰʢʘ ʧʽʩʣʷ                  

ʜʦʟʨʽʚʘʥʥʷ ʥʘʩʽʥʥʷ). 

ʈʠʩ. 8 ɸ.         

ʐʠʰʢʘ        

ʈʠʩ. 8 ɹ.         

ʐʠʰʢʘ        

ʈʠʩ. 8 ɺ.         

ʐʠʰʢʘ        

ʈʠʩ. 8 ɻ.         

ʐʠʰʢʘ        

ʈʠʩ. 8 ɼ.         

ʐʠʰʢʘ        

ʈʠʩ. 8 ɽ.         

ʐʠʰʢʘ        
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ʂʣʘʜʘ ʉʫʜʠʥʥʽ ʨʦʩʣʠʥʠ ï         

ʂʣʘʜʘ ʅʘʩʽʥʥʽ ʨʦʩʣʠʥʠ ï          

ʂʣʘʜʘ ɻʦʣʦʥʘʩʽʥʥʽ ï          

ʇʦʨʷʜʦʢ ʂʠʧʘʨʠʩʦʚʽ ï          

ʈʦʜʠʥʘ ʊʠʩʦʚʽ ï           

ʈʠʩ. 1. ʇʘʛʦʥʠ ʪʠʩʫ ʷʛʽʜʥʦʛʦ. 

ɸ       ɹ       

ɺ       1       

2       3       

ɹ     ɺ 

2 ɸ 

1 

3 

ʇʦʨʷʜʦʢ ʂʠʧʘʨʠʩʦʚʽ  

ʈʦʟʜʽʣ 2. ʈʽʟʥʦʤʘʥʽʪʪʷ ʬʦʪʦʩʠʥʪʝʟʫʶʯʠʭ ʦʨʛʘʥʽʟʤʽʚ  

ʈʦʜʠʥʘ ʂʠʧʘʨʠʩʦʚʽ ï          

ʩʝʢʚʦʡʷʜʝʥʜʨʦʥ ʚʝʣʝʪʝʥʩʴʢʠʡ ï         

ʪʫʷ ʟʘʭʽʜʥʘ ï            

ʷʣʦʚʝʮʴ ʢʦʟʘʮʴʢʠʡ ï           

ʢʠʧʘʨʠʩ ʚʽʯʥʦʟʝʣʝʥʠʡ  ï          

ʈʠʩ. 2 ɸ.      

       

ʈʠʩ. 2 ɹ.      

        

ʈʠʩ. 2 ɺ.      

       

ʈʠʩ. 2 ɻ.      

        

3. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʥʘʪʫʨʥʽ ʦʙô̒ʢʪʠ ʟʘ ʟʦʚʥʽʰʥʽʤ ʚʠʛʣʷʜʦʤ ʰʠʰʦʢ 

ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʚʠʜʠ ʢʠʧʘʨʠʩʦʚʠʭ ʥʘ ʨʠʩ. 2 ʽ ʟʘʧʠʩʘʪʠ ʾʭ ʥʘʫʢʦʚʽ ʥʘʟʚʠ. 

1. ɺʢʘʟʘʪʠ ʩʠʩʪʝʤʘʪʠʯʥʝ ʧʦʣʦʞʝʥʥʷ ʦʙ'ʻʢʪʽʚ. 

2. ʈʦʟʛʣʷʥʫʪʠ ʥʘʪʫʨʥʽ ʟʨʘʟʢʠ ʪʠʩʫ ʪʘ ʟʨʦʙʠʪʠ ʚʽʜʧʦʚʽʜʥʽ                

ʧʦʟʥʘʯʝʥʥʷ ʡʦʛʦ ʩʪʨʫʢʪʫʨʥʠʭ ʯʘʩʪʠʥ ʥʘ ʨʠʩ. 1.  
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ʆʟʥʘʢʘ Cycadales Ginkgoales Pinales Cupressales ʇʦʨʷʜʦʢ 

ɾʠʪʪʻʚʽ ʬʦʨʤʠ 

        

ʌʦʨʤʘ ʪʘ ʪʠʧ ʞʠʣʢʫʚʘʥʥʷ 

ʣʠʩʪʢʽʚ 

        

ʉʧʦʩʽʙ ʨʦʟʤʽʱʝʥʥʷ ʥʘʩʽʥʥʠʭ     

ʟʘʯʘʪʢʽʚ 

        

ʅʷʚʥʽʩʪʴ ʰʠʰʦʢ 

        

ʅʘʷʚʥʽʩʪʴ ʧʠʣʢʦʚʦʾ ʢʘʤʝʨʠ 

        

ʅʘʷʚʥʽʩʪʴ ʧʠʣʢʦʚʦʾ ʪʨʫʙʢʠ 

        

ʏʦʣʦʚʽʯʽ ʛʘʤʝʪʠ 

        

ʂʽʣʴʢʽʩʪʴ ʚʠʜʽʚ 

        

ʉʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ 

ɿʘʧʦʚʥʠʪʠ ʪʘʙʣʠʮʶ: 

ʇʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʢʨʝʤʠʭ ʧʦʨʷʜʢʽʚ ʩʫʯʘʩʥʠʭ ɻʦʣʦʥʘʩʽʥʥʠʭ 
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ʉʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ 

ʉʧʨʦʱʝʥʝ ʬʽʣʦʛʝʥʝʪʠʯʥʝ ʜʝʨʝʚʦ ʅʘʟʝʤʥʠʭ ʨʦʩʣʠʥ 

1. ʅʘ ʛʽʣʢʘʭ ʬʽʣʦʛʝʥʝʪʠʯʥʦʛʦ ʜʝʨʝʚʘ ʨʦʟʤʽʩʪʠʪʠ ʨʦʜʠʥʠ ʘʨʭʝʛʦʥʽʘʣʴʥʠʭ ʨʦʩʣʠʥ, ʚʠʚʯʝʥʠʭ ʫʧʨʦʜʦʚʞ ʢʫʨʩʫ. 

ʅ
ʘ
ʟ
ʝ
ʤ
ʥ
ʽ
 
ʨ
ʦ
ʩ
ʣ
ʠ
ʥ
ʠ

 

ʅʘʩʽʥʥʽ  

ʨʦʩʣʠʥʠ 

ʄʦʥʽʣʦʬʽʪʠ, ʘʙʦ ʇʘʧʦʨʦʪʽ 

ʉʫʜʠʥʥʽ 

ʃʽʢʦʬʽʪʠ, ʘʙʦʇʣʘʫʥʠ 

ɻʦʣʦʥʘʩʽʥʥʽ 

ʇʝʯʽʥʦʯʥʠʢʠ 

ʄʦʭʠ 

ɸʥʪʦʮʝʨʦʪʦʚʽ  

ʍʚʦʱʽ 

ʇʘʧʦʨʦʪʽ 

ʇʦʢʨʠʪʦʥʘʩʽʥʥʽ 

ʍʚʦʡʥʽ 

ʉʘʛʦʚʥʠʢʦʚʽ ɻʽʥʢʛʦʚʽ 

ʇʣʘʫʥʦʚʽ 

ʇʣʘʫʥʢʦʚʽ 

Cycadaceae 

Polytrichaceae 
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2. ɿʘʧʠʩʘʪʠ ʦʟʥʘʢʠ, ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʜʘʥʦʾ ʨʦʜʠʥʠ: 

ɾʠʪʪʻʚʽ ʬʦʨʤʠ            

ʃʠʩʪʢʦʚʘ ʧʣʘʩʪʠʥʢʘ           

ʈʦʟʤʽʱʝʥʥʷ ʣʠʩʪʦʯʢʽʚ ʦʮʚʽʪʠʥʠ         

ʂʚʽʪʢʦʣʦʞʝ            

ʃʠʩʪʢʦʨʦʟʤʽʱʝʥʥʷ           

ʈʦʟʤʽʱʝʥʥʷ ʪʠʯʠʥʦʢ ʽ ʤʘʪʦʯʦʢ        

ʇʣʽʜ              

ʂʣʘʜʘ ʇʦʢʨʠʪʦʥʘʩʽʥʥʽ           

ʂʣʘʜʘ ʄʘʛʥʦʣʽʾʜʠ         ï          

ʇʦʨʷʜʦʢ ʄʘʛʥʦʣʽʻʮʚʽʪʽ ï          

ʈʦʜʠʥʘ ʄʘʛʥʦʣʽʻʚʽ ï          

ʤʘʛʥʦʣʽʷ  ʚʝʣʠʢʦʢʚʽʪʢʦʚʘ ï          

ʤʘʛʥʦʣʽʷ ʂʦʙʫʩ ï           

ʪʶʣʴʧʘʥʥʝ ʜʝʨʝʚʦ ï           

ʈʠʩ. 1. ʃʠʩʪʦʢ ʪʶʣʴʧʘʥʥʦʛʦ ʜʝʨʝʚʘ:       ʈʠʩ. 3. ʇʣʽʜ Magnolia sp.         

ʈʠʩ. 2. ʂʚʽʪʢʘ Magnolia sp.:         

1          2       

3           4       

ʈʦʟʜʽʣ 2. ʈʽʟʥʦʤʘʥʽʪʪʷ ʬʦʪʦʩʠʥʪʝʟʫʶʯʠʭ ʦʨʛʘʥʽʟʤʽʚ  

ʊʝʤʘ 28. ʄʘʛʥʦʣʽʾʜʠ (Magnoliids) 

ʈʦʜʠʥʘ ʄʘʛʥʦʣʽʻʚʽ  

3. ɺʢʘʟʘʪʠ ʪʠʧ ʣʠʩʪʢʦʚʦʾ ʧʣʘʩʪʠʥʢʠ, ʟʦʙʨʘʞʝʥʦʾ ʥʘ ʨʠʩ. 1. 

4. ʈʦʟʰʠʬʨʫʚʘʪʠ ʧʦʟʥʘʯʝʥʥʷ ʥʘ ʨʠʩ. 2; ʥʘʧʠʩʘʪʠ ʬʦʨʤʫʣʫ ʢʚʽʪʢʠ. 

5. ɺʢʘʟʘʪʠ ʪʠʧ ʛʽʥʝʮʝʶ ʪʘ ʪʠʧ ʧʣʦʜʘ, ʟʦʙʨʘʞʝʥʦʛʦ ʥʘ ʨʠʩ. 3. 

1. ɺʢʘʟʘʪʠ ʩʠʩʪʝʤʘʪʠʯʥʝ ʧʦʣʦʞʝʥʥʷ ʦʙ'ʻʢʪʘ. 

1 

2 
3 

4 
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ʂʣʘʜʘ ʇʦʢʨʠʪʦʥʘʩʽʥʥʽ           

ʇʦʨʷʜʦʢ ʃʘʪʘʪʪʻʮʚʽʪʽï          

ʈʦʜʠʥʘ ʃʘʪʘʪʪʻʚʽ ï           

ʣʘʪʘʪʪʻ ʙʽʣʝï            

ʛʣʝʯʠʢʠ ʞʦʚʪʽ ï            

ʉʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ 

1. ɿʘʧʠʩʘʪʠ ʦʟʥʘʢʠ, ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʜʘʥʦʾ ʨʦʜʠʥʠ: 

ʊʠʧ ʧʽʜʟʝʤʥʠʭ ʦʨʛʘʥʽʚ         

ʊʠʧ ʩʫʮʚʽʪʪʷ           

ʂʽʣʴʢʽʩʪʴ ʪʠʯʠʥʦʢ           

ɿʘʚ'ʷʟʴ      ɻʽʥʝʮʝʡ         

ʇʣʽʜ              

ʊʝʤʘ 29. ANA ʛʨʘʜʘ (ANA grade) 

ʈʦʜʠʥʘ ʃʘʪʘʪʪʻʚʽ 

1. ɺʢʘʟʘʪʠ ʩʠʩʪʝʤʘʪʠʯʥʝ ʧʦʣʦʞʝʥʥʷ ʦʙ'ʻʢʪʽʚ. 

2. ɿʘʨʠʩʫʚʘʪʠ ʪʘ ʚʠʟʥʘʯʠʪʠ ʪʠʧ ʩʪʝʣʠ ʃʘʪʘʪʪʻʚʠʭ ʥʘ ʨʠʩ. 1. 

3. ɿʘ ʬʦʨʤʦʶ ʣʠʩʪʢʽʚ ʪʘ ʢʚʽʪʢʦʶ ʚʠʟʥʘʯʠʪʠ ʨʦʜʠ ʃʘʪʘʪʪʻʚʠʭ      

ʥʘ ʨʠʩ. 2.  

ʈʠʩ. 2. ʇʨʝʜʩʪʘʚʥʠʢʠ ʨʦʜʠʥʠ ʃʘʪʘʪʪʻʚʠʭ: 

ɸ             

ɹ             

ɺ             

ʈʠʩ. 1. ʇʦʧʝʨʝʯʥʠʡ ʧʝʨʝʨʽʟ ʩʪʝʙʣʘ   

             

ɸ 

ɹ ɺ 
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  ʈʦʟʜʽʣ 2. ʈʽʟʥʦʤʘʥʽʪʪʷ ʬʦʪʦʩʠʥʪʝʟʫʶʯʠʭ ʦʨʛʘʥʽʟʤʽʚ  

ʂʣʘʜʘ ʇʦʢʨʠʪʦʥʘʩʽʥʥʽ           

ʂʣʘʜʘ ʆʜʥʦʜʦʣʴʥʽ ï          

ʇʦʨʷʜʦʢ ɸʩʧʘʨʘʛʫʩʦʮʚʽʪʽ ï         

ʈʦʜʠʥʘ ʇʽʚʥʠʢʦʚʽ ï           

ʧʽʚʥʠʢʠ ʙʦʣʦʪʥʽ ï           

ʰʘʬʨʘʥ ɻʝʡʬʝʣʷ ï           

2. ɿʘʧʠʩʘʪʠ ʦʟʥʘʢʠ, ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʜʘʥʦʾ ʨʦʜʠʥʠ: 

ʊʠʧ ʧʽʜʟʝʤʥʠʭ ʦʨʛʘʥʽʚ         

ʊʠʧ ʩʫʮʚʽʪʪʷ           

ʂʽʣʴʢʽʩʪʴ ʪʠʯʠʥʦʢ           

ɿʘʚ'ʷʟʴ      ɻʽʥʝʮʝʡ         

ʇʣʽʜ              

ʈʠʩ. 1. ʅʠʞʥʷ ʯʘʩʪʠʥʘ Crocus sp.  

             

ʈʠʩ. 2. ʂʚʽʪʢʘ Iris sp. (ɸ) ʪʘ ʾʾ ʜʽʘʛʨʘʤʘ (ɹ): 

1        4        

2        5        

3        6        

ʌʦʨʤʫʣʘ ʢʚʽʪʢʠ            

1 

2 

3 

4 

5 

6 
ɸ 

ɹ 

3. ɺʠʟʥʘʯʠʪʠ ʪʠʧ ʧʽʜʟʝʤʥʠʭ ʦʨʛʘʥʽʚ ʥʘ ʨʠʩ. 1.  

4. ʈʦʟʰʠʬʨʫʚʘʪʠ ʧʦʟʥʘʯʝʥʥʷ ʥʘ ʨʠʩ. 2, ʟʘʧʠʩʘʪʠ ʬʦʨʤʫʣʫ ʢʚʽʪʢʠ. 1. ɺʢʘʟʘʪʠ ʩʠʩʪʝʤʘʪʠʯʥʝ ʧʦʣʦʞʝʥʥʷ ʦʙ'ʻʢʪʽʚ. 

ʊʝʤʘ 30. ʆʜʥʦʜʦʣʴʥʽ (Monocots) 

ʈʦʜʠʥʘ ʇʽʚʥʠʢʦʚʽ  
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ʈʦʜʠʥʘ ɸʤʘʨʠʣʽʩʦʚʽ  

ʂʣʘʜʘ ʇʦʢʨʠʪʦʥʘʩʽʥʥʽ           

ʂʣʘʜʘ ʆʜʥʦʜʦʣʴʥʽ ï          

ʇʦʨʷʜʦʢ ɸʩʧʘʨʘʛʫʩʦʮʚʽʪʽ ï         

ʈʦʜʠʥʘ ɸʤʘʨʠʣʽʩʦʚʽ ï          

ʧʽʜʩʥʽʞʥʠʢ ʟʚʠʯʘʡʥʠʡ ï          

ʥʘʨʮʠʩ ʙʽʣʠʡ ï            

ʙʽʣʦʮʚʽʪ ʚʝʩʥʷʥʠʡ ï           

2. ɿʘʧʠʩʘʪʠ ʦʟʥʘʢʠ, ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʜʘʥʦʾ ʨʦʜʠʥʠ: 

ʊʠʧ ʧʽʜʟʝʤʥʠʭ ʦʨʛʘʥʽʚ         

ʊʠʧ ʩʫʮʚʽʪʪʷ           

ʂʽʣʴʢʽʩʪʴ ʪʠʯʠʥʦʢ           

ɿʘʚ'ʷʟʴ     ɻʽʥʝʮʝʡ          

ʇʣʽʜ              

ʈʠʩ. 1.             

ʈʠʩ. 2. ʂʚʽʪʢʘ ʥʘʨʮʠʩʘ (ɸ) ʪʘ ʾʾ ʜʽʘʛʨʘʤʘ (ɹ): 

1        4        

2       5        

3        ɿʘʚ'ʷʟʴ      

ʌʦʨʤʫʣʘ ʢʚʽʪʢʠ            

4. ɺʠʟʥʘʯʠʪʠ ʪʠʧ ʟʘʚô̫ ʟʽ ʥʘ ʨʠʩ. 2; ʨʦʟʰʠʬʨʫʚʘʪʠ ʧʦʟʥʘʯʝʥʥʷ;      

ʟʘʧʠʩʘʪʠ ʬʦʨʤʫʣʫ ʢʚʽʪʢʠ.  

1 

2 

3 

4 

5 

3. ɿʘʧʠʩʘʪʠ ʥʘʟʚʫ ʨʦʩʣʠʥʠ, ʟʦʙʨʘʞʝʥʦʾ ʥʘ ʨʠʩ 1., ʚʢʘʟʘʪʠ ʪʠʧ   

ʧʽʜʟʝʤʥʠʭ ʦʨʛʘʥʽʚ. 

ɸ 

ɹ 

ʈʦʟʜʽʣ 2. ʈʽʟʥʦʤʘʥʽʪʪʷ ʬʦʪʦʩʠʥʪʝʟʫʶʯʠʭ ʦʨʛʘʥʽʟʤʽʚ  

1. ɺʢʘʟʘʪʠ ʩʠʩʪʝʤʘʪʠʯʥʝ ʧʦʣʦʞʝʥʥʷ ʦʙ'ʻʢʪʽʚ. 
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ʈʦʜʠʥʘ ɸʩʧʘʨʘʛʫʩʦʚʽ  

ʂʣʘʜʘ ʇʦʢʨʠʪʦʥʘʩʽʥʥʽ           

ʂʣʘʜʘ ʆʜʥʦʜʦʣʴʥʽ ï          

ʇʦʨʷʜʦʢ ɸʩʧʘʨʘʛʫʩʦʮʚʽʪʽ ï         

ʈʦʜʠʥʘ ɸʩʧʘʨʘʛʫʩʦʚʽ ï          

ʘʩʧʘʨʘʛʫʩ ʣʽʢʘʨʩʴʢʠʡ ï          

ʮʠʙʫʣʷ ʛʦʨʦʜʥʷ ï           

ʢʦʥʚʘʣʽʷ ʟʚʠʯʘʡʥʘ ï          

ʧʨʦʣʽʩʢʘ ʜʚʦʣʠʩʪʘ ï           

2. ɿʘʧʠʩʘʪʠ ʦʟʥʘʢʠ, ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʜʘʥʦʾ ʨʦʜʠʥʠ: 

ʊʠʧ ʧʽʜʟʝʤʥʠʭ ʦʨʛʘʥʽʚ         

ʊʠʧ ʩʫʮʚʽʪʪʷ           

ʂʽʣʴʢʽʩʪʴ ʪʠʯʠʥʦʢ           

ɿʘʚ'ʷʟʴ             

ɻʽʥʝʮʝʡ               

ʇʣʽʜ              

ʈʠʩ. 1 ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ Convallaria sp. 

             

3. ɺʠʟʥʘʯʠʪʠ ʪʠʧ ʧʽʜʟʝʤʥʠʭ ʦʨʛʘʥʽʚ, ʩʫʮʚʽʪʪʷ ʪʘ ʧʣʦʜʽʚ ʥʘ ʨʠʩ. 1.  

ʈʠʩ. 2. ɼʽʘʛʨʘʤʠ ʢʚʽʪʢʠ Convallaria sp., ʟʨʽʟ ʯʝʨʝʟ ʟʘʚ'ʷʟʴ Scilla sp. 

              

4. ɿʘ ʜʽʘʛʨʘʤʦʶ (ʨʠʩ. 2) ʟʘʧʠʩʘʪʠ ʬʦʨʤʫʣʫ ʢʚʽʪʢʠ ʪʘ ʪʠʧ ʛʽʥʝʮʝʶ.  

5. ɺʠʟʥʘʯʠʪʠ ʤʝʪʘʤʦʨʬʦʟʠ ʦʨʛʘʥʽʚ ʥʘ ʨʠʩ. 3; ʚʢʘʟʘʪʠ ʧʨʝʜʩʪʘʚʥʠʢʽʚ.  

ʈʠʩ. 3. ʇʨʝʜʩʪʘʚʥʠʢʠ ʨʦʜʠʥʠ ɸʩʧʘʨʘʛʫʩʦʚʽ: 

ɸ              

ɹ                

ɺ               

ɸ ɹ    ɺ 
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3. ɺʠʟʥʘʯʠʪʠ ʪʠʧ ʧʽʜʟʝʤʥʠʭ ʦʨʛʘʥʽʚ ʪʘ ʪʠʧ ʩʫʮʚʽʪʪʷ ʥʘ ʨʠʩ. 1.  

ʂʣʘʜʘ ʇʦʢʨʠʪʦʥʘʩʽʥʥʽ           

ʂʣʘʜʘ ʆʜʥʦʜʦʣʴʥʽ ï          

ʇʦʨʷʜʦʢ ʃʽʣʽʻʮʚʽʪʽ ï          

ʈʦʜʠʥʘ ʃʽʣʽʡʥʽ ï           

ʣʽʣʽʷ ʣʽʩʦʚʘ, ʘʙʦ ʩʘʨʘʥʢʘ ï          

ʪʶʣʴʧʘʥ ʛʽʙʨʠʜʥʠʡ ï           

ʣʽʣʽʷ ʙʽʣʘ ï            

2. ɿʘʧʠʩʘʪʠ ʦʟʥʘʢʠ, ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʜʘʥʦʾ ʨʦʜʠʥʠ: 
ʊʠʧ ʧʽʜʟʝʤʥʠʭ ʦʨʛʘʥʽʚ         
ʊʠʧ ʩʫʮʚʽʪʪʷ           
ʂʽʣʴʢʽʩʪʴ ʪʠʯʠʥʦʢ           
ɿʘʚ'ʷʟʴ     ɻʽʥʝʮʝʡ         
ʇʣʽʜ              

ʈʠʩ. 1. ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ Lilium sp.  

             

ʈʠʩ. 2. ɼʽʘʛʨʘʤʘ ʢʚʽʪʢʠ Lilium sp.  

ʌʦʨʤʫʣʘ ʢʚʽʪʢʠ            

4. ɿʘ ʜʽʘʛʨʘʤʦʶ (ʨʠʩ. 2) ʟʘʧʠʩʘʪʠ ʬʦʨʤʫʣʫ ʢʚʽʪʢʠ. 

5. ɿʘʨʠʩʫʚʘʪʠ ʧʣʽʜ ʪʶʣʴʧʘʥʘ, ʚʢʘʟʘʪʠ ʡʦʛʦ ʪʠʧ ʪʘ ʪʠʧ ʛʽʥʝʮʝʶ. 

ʇʣʽʜ ʪʶʣʴʧʘʥʘ:  

              

ʈʦʜʠʥʘ ʃʽʣʽʡʥʽ 

ʈʦʟʜʽʣ 2. ʈʽʟʥʦʤʘʥʽʪʪʷ ʬʦʪʦʩʠʥʪʝʟʫʶʯʠʭ ʦʨʛʘʥʽʟʤʽʚ  

1. ɺʢʘʟʘʪʠ ʩʠʩʪʝʤʘʪʠʯʥʝ ʧʦʣʦʞʝʥʥʷ ʦʙ'ʻʢʪʽʚ. 
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  ʈʦʟʜʽʣ 2. ʈʽʟʥʦʤʘʥʽʪʪʷ ʬʦʪʦʩʠʥʪʝʟʫʶʯʠʭ ʦʨʛʘʥʽʟʤʽʚ  

2. ɿʘʧʠʩʘʪʠ ʦʟʥʘʢʠ, ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʜʘʥʦʾ ʨʦʜʠʥʠ: 
ɾʠʪʪʻʚʽ ʬʦʨʤʠ            
ʊʠʧ ʣʠʩʪʢʽʚ            
ʌʦʨʤʘ ʩʪʝʙʣʘ ʥʘ ʧʦʧʝʨʝʯʥʦʤʫ ʟʨʽʟʽ        
ʂʽʣʴʢʽʩʪʴ ʪʠʯʠʥʦʢ            
ɿʘʚ'ʷʟʴ      ɻʽʥʝʮʝʡ        
ʇʣʽʜ              

ʂʣʘʜʘ ʇʦʢʨʠʪʦʥʘʩʽʥʥʽ           

ʂʣʘʜʘ ʆʜʥʦʜʦʣʴʥʽ ï          

ʇʦʨʷʜʦʢ ɿʣʘʢʦʮʚʽʪʽ ï          

ʈʦʜʠʥʘ ʆʩʦʢʦʚʽ ï           

ʧʫʭʽʚʢʘ ʙʘʛʘʪʦʢʦʣʦʩʢʦʚʘ  ï         

ʦʩʦʢʘ ʚʦʣʦʩʠʩʪʘ ï           

ʢʫʛʘ ʦʟʝʨʥʘ ï           

ʢʦʤʠʰ ʣʽʩʦʚʠʡ ï           

3. ʈʦʟʰʠʬʨʫʚʘʪʠ ʧʦʟʥʘʯʝʥʥʷ ʥʘ ʨʠʩ. 1.  

5. ɺʠʟʥʘʯʠʪʠ ʪʠʧ ʩʫʮʚʽʪʪʷ ʥʘ ʨʠʩ. 3; ʚʢʘʟʘʪʠ ʧʨʝʜʩʪʘʚʥʠʢʘ.  

ʈʠʩ. 3.             

ʈʠʩ. 2. ʂʚʽʪʢʠ ʪʘ ʧʣʽʜ ʦʩʦʢʠ:  ɸ       ; 
ɹ      ; ɺ       ;  
1      ; 2       ; 
3      . 

1 

2 

ʈʦʜʠʥʘ ʆʩʦʢʦʚʽ  

ʈʠʩ. 1. ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ Carex sp. 

1       

2        

4. ʈʦʟʰʠʬʨʫʚʘʪʠ ʧʦʟʥʘʯʝʥʥʷ ʥʘ ʨʠʩ. 2.  

ɸ    ɹ      ɺ 

1. ɺʢʘʟʘʪʠ ʩʠʩʪʝʤʘʪʠʯʥʝ ʧʦʣʦʞʝʥʥʷ ʦʙ'ʻʢʪʽʚ. 

1 

2 

3 

4 
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7. ʅʘʚʝʩʪʠ ʧʨʠʢʣʘʜʠ ʨʦʩʣʠʥ ʨʦʜʠʥʠ Cyperaceae: 

ɸ) ʟ ʪʠʯʠʥʢʦʚʦ-ʤʘʪʦʯʢʦʚʠʤʠ ʢʚʽʪʢʘʤʠ                     

ɹ) ʟ ʪʠʯʠʥʢʦʚʠʤʠ ʽ ʤʘʪʦʯʢʦʚʠʤʠ ʢʚʽʪʢʘʤʠ                     

6. ɿʘ ʜʽʘʛʨʘʤʘʤʠ (ʨʠʩ. 3) ʟʘʧʠʩʘʪʠ ʬʦʨʤʫʣʠ ʢʚʽʪʦʢ. 

ʈʠʩ. 3 ɸ. ʂʚʽʪʢʘ Scirpus sp. ʪʘ ʾʾ ʜʽʘʛʨʘʤʘ :  

             

ʈʠʩ. 3 ɹ. ʂʚʽʪʢʘ Er̔ophorum sp. ʪʘ ʾʾ ʜʽʘʛʨʘʤʘ:  

             

ʈʠʩ. 3 ɺ. ʊʠʯʠʥʢʦʚʘ ʢʚʽʪʢʘ Carex sp. ʪʘ ʾʾ ʜʽʘʛʨʘʤʘ: 

             

ʈʠʩ. 3 ɻ. ʄʘʪʦʯʢʦʚʘ ʢʚʽʪʢʘ Carex sp. ʪʘ ʾʾ ʜʽʘʛʨʘʤʘ:  

             

ʈʦʟʜʽʣ 2. ʈʽʟʥʦʤʘʥʽʪʪʷ ʬʦʪʦʩʠʥʪʝʟʫʶʯʠʭ ʦʨʛʘʥʽʟʤʽʚ  
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2. ɿʘʧʠʩʘʪʠ ʦʟʥʘʢʠ, ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʜʘʥʦʾ ʨʦʜʠʥʠ: 

ɾʠʪʪʻʚʽ ʬʦʨʤʠ            

ʊʠʧ ʣʠʩʪʢʽʚ             

ʌʦʨʤʘ ʩʪʝʙʣʘ ʥʘ ʧʦʧʝʨʝʯʥʦʤʫ ʟʨʽʟʽ        

ʂʽʣʴʢʽʩʪʴ ʪʠʯʠʥʦʢ      ɿʘʚ'ʷʟʴ      

ɻʽʥʝʮʝʡ        ʇʣʽʜ        

ʈʠʩ. 1 ɸ.             

ɹ             

ɺ             

ʈʦʜʠʥʘ ɿʣʘʢʦʚʽ 

ʈʦʟʜʽʣ 2. ʈʽʟʥʦʤʘʥʽʪʪʷ ʬʦʪʦʩʠʥʪʝʟʫʶʯʠʭ ʦʨʛʘʥʽʟʤʽʚ  

4. ʈʦʟʰʠʬʨʫʚʘʪʠ ʧʦʟʥʘʯʝʥʥʷ ʥʘ ʨʠʩ. 2. 

ʈʠʩ. 2. ʃʠʩʪʦʢ Poaceae: 

1        3        

2        4        

1 

2 

3 

4 

ɸ     ɹ        ɺ 

1. ɺʢʘʟʘʪʠ ʩʠʩʪʝʤʘʪʠʯʥʝ ʧʦʣʦʞʝʥʥʷ ʦʙ'ʻʢʪʽʚ. 

3. ɺʠʟʥʘʯʠʪʠ ʪʠʧʠ ʢʫʱʽʥʥʷ ʟʣʘʢʽʚ, ʟʦʙʨʘʞʝʥʠʭ ʥʘ ʨʠʩ. 1;           

ʚʢʘʟʘʪʠ ʧʨʝʜʩʪʘʚʥʠʢʽʚ.  

ʂʣʘʜʘ ʇʦʢʨʠʪʦʥʘʩʽʥʥʽ           

ʂʣʘʜʘ ʆʜʥʦʜʦʣʴʥʽ ï          

ʇʦʨʷʜʦʢ ɿʣʘʢʦʮʚʽʪʽ ï          

ʈʦʜʠʥʘ ʊʦʥʢʦʥʦʛʽ, ʘʙʦ ɿʣʘʢʦʚʽ ï        

ʞʠʪʦ ʧʦʩʽʚʥʝ ï            

ʢʫʢʫʨʫʜʟʘ ʟʚʠʯʘʡʥʘ ï          

ʧʰʝʥʠʮʷ ʤô̫ ʢʘ ï          

ʦʚʝʩ ʧʦʩʽʚʥʠʡ ï            
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6. ʈʦʟʰʠʬʨʫʚʘʪʠ ʧʦʟʥʘʯʝʥʥʷ ʯʘʩʪʠʥ ʢʦʣʦʩʢʘ ʥʘ ʨʠʩ. 4. 

ʈʠʩ. 4. ʉʭʝʤʘʪʠʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʦʜʥʦʢʚʽʪʢʦʚʦʛʦ ʢʦʣʦʩʢʘ Poaceae. 

7. ɺʠʟʥʘʯʠʪʠ ʪʠʧʠ ʩʫʮʚʽʪʴ ʥʘ ʨʠʩ. 5, ʚʢʘʟʘʪʠ ʧʨʝʜʩʪʘʚʥʠʢʽʚ. 

1        

2       

3        

4       

5       

6       

7       

8       

5. ʈʦʟʰʠʬʨʫʚʘʪʠ ʧʦʟʥʘʯʝʥʥʷ ʥʘ ʨʠʩ. 3, ʚʢʘʟʘʪʠ ʢʽʣʴʢʽʩʪʴ ʢʚʽʪʦʢ 

ʫ ʢʦʣʦʩʢʫ. 

ʈʠʩ. 3. ʉʭʝʤʘʪʠʯʥʠʡ ʨʠʩʫʥʦʢ    -ʢʚʽʪʢʦʚʦʛʦ ʢʦʣʦʩʢʘ.  

1        5        

2        6        

3        7        

4       

ʈʠʩ. 5. ʉʫʮʚʽʪʪʷ ʟʣʘʢʽʚ.  

ɸ        ɹ        

ɺ        ɻ        

ɸ    ɹ        ɺ     ɻ 

1 

3 

6 

8 4 

7 

1 

5 

3 

6 

7 

4 
2 

ʈʦʟʜʽʣ 2. ʈʽʟʥʦʤʘʥʽʪʪʷ ʬʦʪʦʩʠʥʪʝʟʫʶʯʠʭ ʦʨʛʘʥʽʟʤʽʚ  

5 

2 
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ʂʣʘʜʘ ʇʦʢʨʠʪʦʥʘʩʽʥʥʽ ï         

ʂʣʘʜʘ ʉʧʨʘʚʞʥʽ ʜʚʦʜʦʣʴʥʽ  ï        

ʇʦʨʷʜʦʢ ɾʦʚʪʝʮʝʚʦʮʚʽʪʽ  ï         

ʈʦʜʠʥʘ ɾʦʚʪʝʮʝʚʽ ï         

ʘʥʝʤʦʥʘ ʜʽʙʨʦʚʥʘ  ï         

ʞʦʚʪʝʮʴ ʾʜʢʠʡ   ï         

ʩʦʢʠʨʢʠ ʧʦʣʴʦʚʽ  ï         

ʧʰʽʥʢʘ ʚʝʩʥʷʥʘ  ï         

ʩʦʥ ʰʠʨʦʢʦʣʠʩʪʠʡ  ï          

ʛʦʨʠʮʚʽʪ ʚʝʩʥʷʥʠʡ  ï         

3. ɿʘʨʠʩʫʚʘʪʠ ʢʚʽʪʢʠ ʪʘ ʟʘʧʠʩʘʪʠ ʬʦʨʤʫʣʠ ʢʚʽʪʦʢ ʥʘ ʨʠʩ. 1: 

2. ɿʘʧʠʩʘʪʠ ʦʟʥʘʢʠ, ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʜʘʥʦʾ ʨʦʜʠʥʠ: 

ɾʠʪʪʻʚʽ ʬʦʨʤʠ            

ʈʦʟʤʽʱʝʥʥʷ ʪʠʯʠʥʦʢ ʽ ʤʘʪʦʯʦʢ        

ʃʠʩʪʢʦʨʦʟʤʽʱʝʥʥʷ           

ɿʘʚ'ʷʟʴ             

ʇʣʽʜ             

ʈʠʩ. 1 ɸ. ʂʚʽʪʢʘ ʘʥʝʤʦʥʠ. ʌʦʨʤʫʣʘ:       ʈʠʩ. 1 ɺ. ʂʚʽʪʢʘ ʩʦʢʠʨʦʢ. ʌʦʨʤʫʣʘ:        

ʈʠʩ. 1 ɹ. ʂʚʽʪʢʘ ʞʦʚʪʝʮʶ. ʌʦʨʤʫʣʘ:       

ʊʝʤʘ 31. ʉʧʨʘʚʞʥʽ ʜʚʦʜʦʣʴʥʽ (Eudicots) 

ʈʦʜʠʥʘ ɾʦʚʪʝʮʝʚʽ  

ʈʦʟʜʽʣ 2. ʈʽʟʥʦʤʘʥʽʪʪʷ ʬʦʪʦʩʠʥʪʝʟʫʶʯʠʭ ʦʨʛʘʥʽʟʤʽʚ  

1. ɺʢʘʟʘʪʠ ʩʠʩʪʝʤʘʪʠʯʥʝ ʧʦʣʦʞʝʥʥʷ ʦʙ'ʻʢʪʽʚ. 
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5. ɺʢʘʟʘʪʠ ʥʝ ʤʝʥʰʝ ʜʚʦʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʟ ʚʽʜʧʦʚʽʜʥʠʤ              

ʪʠʧʦʤ ʧʣʦʜʫ:  

ð ʙʘʛʘʪʦʣʠʩʪʷʥʢʘ: 

             

             

ð ʙʘʛʘʪʦʛʦʨʽʰʦʢ: 

             

             

ð ʦʜʥʦʣʠʩʪʷʥʢʘ: 

             

4. ɺʠʟʥʘʯʠʪʠ ʪʠʧʠ ʧʣʦʜʽʚ, ʟʦʙʨʘʞʝʥʠʭ ʥʘ ʨʠʩ. 2: 

ʈʠʩ. 2. ʇʣʦʜʠ ɾʦʚʪʝʮʝʚʠʭ: 

ɸ        ɹ        

ɺ        ɻ        

ʈʦʟʜʽʣ 2. ʈʽʟʥʦʤʘʥʽʪʪʷ ʬʦʪʦʩʠʥʪʝʟʫʶʯʠʭ ʦʨʛʘʥʽʟʤʽʚ  

ɸ ɹ 

ɺ 
ɻ 

6. ʅʘʟʚʘʪʠ ʚʠʜʠ ʨʦʜʠʥʠ ɾʦʚʪʝʮʝʚʽ, ʷʢʽ ʤʘʶʪʴ:  

ð ʧʦʜʚʽʡʥʫ ʦʮʚʽʪʠʥʫ: 

             

             

ð ʧʨʦʩʪʫ ʦʮʚʽʪʠʥʫ: 

             

             

ð ʟʠʛʦʤʦʨʬʥʽ ʢʚʽʪʢʠ: 

             

             

ð ʘʢʪʠʥʦʤʦʨʬʥʽ ʢʚʽʪʢʠ: 
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ʂʣʘʜʘ ʇʦʢʨʠʪʦʥʘʩʽʥʥʽ           

ʂʣʘʜʘ ʉʧʨʘʚʞʥʽ ʜʚʦʜʦʣʴʥʽ  ï        

ʂʣʘʜʘ ʈʦʟʠʜʠ ð          

ʂʣʘʜʘ ʌʘʙʽʜʠ ð          

ʇʦʨʷʜʦʢ ʄʘʣʴʧʽʛʽʻʮʚʽʪʽ  ï         

ʈʦʜʠʥʘ ɺʝʨʙʦʚʽ ï           

ʚʝʨʙʘ ʢʦʟʷʯʘ ï            

ʪʦʧʦʣʷ ʯʦʨʥʘ ï            

ʪʦʧʦʣʷ ʙʽʣʘ ï            

ʪʦʧʦʣʷ ʪʨʝʤʪʷʯʘ, ʘʙʦ ʦʩʠʢʘ ï         

2. ɿʘʧʠʩʘʪʠ ʦʟʥʘʢʠ, ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʜʘʥʦʾ ʨʦʜʠʥʠ: 

ɾʠʪʪʻʚʽ ʬʦʨʤʠ            

ʃʠʩʪʢʦʨʦʟʤʽʱʝʥʥʷ            

ʂʽʣʴʢʽʩʪʴ ʪʠʯʠʥʦʢ            

ɿʘʚ'ʷʟʴ      ɻʽʥʝʮʝʡ        

ʇʣʽʜ              

4. ɺʢʘʟʘʪʠ ʪʠʯʠʥʢʦʚʽ ʽ ʤʘʪʦʯʢʦʚʽ ʩʫʮʚʽʪʪʷ ʥʘ ʨʠʩ. 2; ʚʠʟʥʘʯʠʪʠ 

ʪʠʧʠ ʩʫʮʚʽʪʴ.  

ʈʠʩ. 1. ʇʘʛʽʥ ʚʝʨʙʠ ʢʦʟʷʯʦʾ:   

1 ï              

ʈʠʩ. 2. ɻʽʣʢʠ ʚʝʨʙʠ ʢʦʟʷʯʦʾ (ɸ) ʪʘ ʪʦʧʦʣʽ ʯʦʨʥʦʾ (ɹ)                         

ʽʟ ʩʫʮʚʽʪʪʷʤʠ: 

1 ï              

2 ï              

3 ï              

4 ï              

ʈʦʟʜʽʣ 2. ʈʽʟʥʦʤʘʥʽʪʪʷ ʬʦʪʦʩʠʥʪʝʟʫʶʯʠʭ ʦʨʛʘʥʽʟʤʽʚ  

1. ɺʢʘʟʘʪʠ ʩʠʩʪʝʤʘʪʠʯʥʝ ʧʦʣʦʞʝʥʥʷ ʦʙ'ʻʢʪʽʚ. 

3. ɺʠʟʥʘʯʠʪʠ ʪʠʧ ʣʠʩʪʢʦʨʦʟʤʽʱʝʥʥʷ ʪʘ ʨʦʟʰʠʬʨʫʚʘʪʠ               

ʧʦʟʥʘʯʝʥʥʷ ʥʘ ʨʠʩ. 1.  

1 

ɸ 
3 

4 

ɹ 

1 

2 

ʊʝʤʘ 32. ɺʠʱʽ ʉʧʨʘʚʞʥʽ ʜʚʦʜʦʣʴʥʽ (Core Eudicots), ʈʦʟʠʜʠ (Rosids)  

ʈʦʜʠʥʘ ɺʝʨʙʦʚʽ  
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5. ɺʠʟʥʘʯʠʪʠ ʪʠʧ ʢʚʽʪʦʢ, ʟʨʦʙʠʪʠ ʚʽʜʧʦʚʽʜʥʽ ʧʦʟʥʘʯʝʥʥʷ             

ʥʘ ʨʠʩ. 3, ʟʘʧʠʩʘʪʠ ʬʦʨʤʫʣʠ ʢʚʽʪʦʢ. 

ʈʠʩ. 3 ɸ. ʊʠʯʠʥʢʦʚʘ ʢʚʽʪʢʘ ʚʝʨʙʠ: 
1 ï ʥʝʢʪʘʨʥʠʢ;  2 ï ʙʨʘʢʪʝʷ; 
3 ï ʪʠʯʠʥʢʘ. 
       

ʈʠʩ. 3 ɹ. ʄʘʪʦʯʢʦʚʘ ʢʚʽʪʢʘ ʚʝʨʙʠ: 
1 ï ʥʝʢʪʘʨʥʠʢ;  2 ï ʙʨʘʢʪʝʷ; 
3 ï ʤʘʪʦʯʢʘ. 
       

ʈʠʩ. 3 ɺ. ʊʠʯʠʥʢʦʚʘ ʢʚʽʪʢʘ ʪʦʧʦʣʽ: 
1 ï ʜʠʩʢ;   2 ï ʙʨʘʢʪʝʷ; 
3 ï ʪʠʯʠʥʢʠ. 
       

ʈʠʩ. 3 ɻ. ʄʘʪʦʯʢʦʚʘ ʢʚʽʪʢʘ ʪʦʧʦʣʽ: 
1 ï ʜʠʩʢ;    2 ï ʙʨʘʢʪʝʷ; 
3 ï ʤʘʪʦʯʢʘ. 
       

7. ɿʘʨʠʩʫʚʘʪʠ ʥʘʩʽʥʠʥʫ ʚʝʨʙʠ ʯʠ ʪʦʧʦʣʽ (ʨʠʩ. 5), ʟʨʦʙʠʪʠ           

ʚʽʜʧʦʚʽʜʥʽ ʧʦʟʥʘʯʝʥʥʷ. 

ʈʠʩ. 4. ʇʣʽʜ ʚʝʨʙʦʚʠʭ: 

             

ʈʠʩ. 5. ʅʘʩʽʥʥʷ ʚʝʨʙʦʚʠʭ: 

1 ï ʥʘʩʽʥʠʥʘ; 2 ï ʧʫʭʦʧʦʜʽʙʥʽ ʧʨʠʜʘʪʢʠ. 

6. ɿʘʨʠʩʫʚʘʪʠ ʧʣʽʜ ʚʝʨʙʠ ʯʠ ʪʦʧʦʣʽ (ʨʠʩ. 4) ʪʘ ʽ ʚʢʘʟʘʪʠ ʡʦʛʦ ʪʠʧ. 

ʈʦʟʜʽʣ 2. ʈʽʟʥʦʤʘʥʽʪʪʷ ʬʦʪʦʩʠʥʪʝʟʫʶʯʠʭ ʦʨʛʘʥʽʟʤʽʚ  
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ʂʣʘʜʘ ʇʦʢʨʠʪʦʥʘʩʽʥʥʽ           

ʂʣʘʜʘ ʉʧʨʘʚʞʥʽ ʜʚʦʜʦʣʴʥʽ  ï        

ʂʣʘʜʘ ʈʦʟʠʜʠ ð          

ʂʣʘʜʘ ʌʘʙʽʜʠ ð          

ʇʦʨʷʜʦʢ ɹʦʙʦʚʦʮʚʽʪʽ ï          

ʈʦʜʠʥʘ ɹʦʙʦʚʽ ï           

ʮʝʨʮʠʩ ʻʚʨʦʧʝʡʩʴʢʠʡ ï          

ʢʚʘʩʦʣʷ ʟʚʠʯʘʡʥʘ ï           

ʛʦʨʦʭ ʧʦʩʽʚʥʠʡ ï           

ʘʢʘʮʽʷ ʩʨʽʙʣʷʩʪʘ ï           

ʨʦʙʽʥʽʷ ʟʚʠʯʘʡʥʘ, ʘʙʦ ʙʽʣʘ ʘʢʘʮʽʷ ï        

2. ɿʘʧʠʩʘʪʠ ʦʟʥʘʢʠ, ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʜʘʥʦʾ ʨʦʜʠʥʠ: 

ɾʠʪʪʻʚʽ ʬʦʨʤʠ            

ʃʠʩʪʢʦʨʦʟʤʽʱʝʥʥʷ            

ʂʽʣʴʢʽʩʪʴ ʪʠʯʠʥʦʢ            

ɿʘʚ'ʷʟʴ      ɻʽʥʝʮʝʡ         

ʇʣʽʜ              

3. ɺʢʘʟʘʪʠ ʪʠʧʠ ʣʠʩʪʢʽʚ ʥʘ ʨʠʩ. 1.  

ʈʠʩ. 1 ɸ. 

       

ʈʠʩ. 1 ɹ. 

       

ʈʠʩ. 1 ɺ. 

       

ʈʠʩ. 1 ɻ. 

        

ʈʦʜʠʥʘ ɹʦʙʦʚʽ  

4. ʈʦʟʰʠʬʨʫʚʘʪʠ ʧʦʟʥʘʯʝʥʥʷ ʥʘ ʨʠʩ. 2.  

ʈʠʩ. 2. ʂʚʽʪʫʯʠʡ ʧʘʛʽʥ ʛʦʨʦʭʫ:  1        

2        4        

3        5        

1 

2 

3 

4 5 

ʈʦʟʜʽʣ 2. ʈʽʟʥʦʤʘʥʽʪʪʷ ʬʦʪʦʩʠʥʪʝʟʫʶʯʠʭ ʦʨʛʘʥʽʟʤʽʚ  
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6. ɿʘ ʜʽʘʛʨʘʤʘʤʠ (ʨʠʩ. 4) ʟʘʧʠʩʘʪʠ ʬʦʨʤʫʣʠ ʢʚʽʪʦʢ; ʚʢʘʟʘʪʠ     

ʤʦʞʣʠʚʦʛʦ ʧʨʝʜʩʪʘʚʥʠʢʘ. 

ʈʠʩ. 4 ɸ.             

ʈʠʩ. 4 ɹ.             

ʈʠʩ. 4 ɺ.             

ʈʠʩ. 3. ɹʫʜʦʚʘ ʢʚʽʪʢʠ ʙʦʙʦʚʠʭ:  

1        4        

2        5        

3        6        

5. ʈʦʟʰʠʬʨʫʚʘʪʠ ʧʦʟʥʘʯʝʥʥʷ ʥʘ ʨʠʩ. 3.  

1 

2 

3 

4 

5 

6 

ʈʦʟʜʽʣ 2. ʈʽʟʥʦʤʘʥʽʪʪʷ ʬʦʪʦʩʠʥʪʝʟʫʶʯʠʭ ʦʨʛʘʥʽʟʤʽʚ  
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ʂʣʘʜʘ ʇʦʢʨʠʪʦʥʘʩʽʥʥʽ           

ʂʣʘʜʘ ʉʧʨʘʚʞʥʽ ʜʚʦʜʦʣʴʥʽ  ï        

ʂʣʘʜʘ ʈʦʟʠʜʠ ð          

ʂʣʘʜʘ ʌʘʙʽʜʠ ð          

ʇʦʨʷʜʦʢ ʈʦʟʦʮʚʽʪʽ ï           

ʈʦʜʠʥʘ ʈʦʟʦʚʽ ï           

ʪʘʚʦʣʛʘ ʚʝʨʙʦʣʠʩʪʘ ï           

ʰʠʧʰʠʥʘ ʩʦʙʘʯʘ ï           

ʷʙʣʫʥʷ ʜʦʤʘʰʥʷ ï           

ʩʫʥʠʮʽ ʟʝʣʝʥʽ ï            

ʛʨʫʰʘ ʟʚʠʯʘʡʥʘ ï           

ʚʠʰʥʷ ʟʚʠʯʘʡʥʘ ï           

ʤʘʣʠʥʘ ʟʚʠʯʘʡʥʘ ï           

2. ɿʘʧʠʩʘʪʠ ʦʟʥʘʢʠ, ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʜʘʥʦʾ ʨʦʜʠʥʠ: 

ɾʠʪʪʻʚʽ ʬʦʨʤʠ            

ʊʠʧ ʣʠʩʪʢʽʚ            

ʂʽʣʴʢʽʩʪʴ ʪʠʯʠʥʦʢ            

ɿʘʚ'ʷʟʴ             

ɻʽʧʘʥʪʽʡ             

ɻʽʥʝʮʝʡ              

ʇʣʽʜ              

3. ɿʘ ʜʽʘʛʨʘʤʘʤʠ (ʨʠʩ. 1) ʟʘʧʠʩʘʪʠ ʬʦʨʤʫʣʠ ʢʚʽʪʦʢ; ʚʢʘʟʘʪʠ       

ʤʦʞʣʠʚʦʛʦ ʧʨʝʜʩʪʘʚʥʠʢʘ.  

ʈʠʩ. 1 ɹ.       

       

ʈʠʩ. 1ɻ.       

       

ʈʠʩ. 1ɺ.       

       

ʈʠʩ. 1 ɸ.       

       

ʈʦʜʠʥʘ ʈʦʟʦʚʽ  

ʈʦʟʜʽʣ 2. ʈʽʟʥʦʤʘʥʽʪʪʷ ʬʦʪʦʩʠʥʪʝʟʫʶʯʠʭ ʦʨʛʘʥʽʟʤʽʚ  

1. ɺʢʘʟʘʪʠ ʩʠʩʪʝʤʘʪʠʯʥʝ ʧʦʣʦʞʝʥʥʷ ʦʙ'ʻʢʪʽʚ. 
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4. ɼʣʷ ʢʦʞʥʦʾ ʜʽʘʛʨʘʤʠ (ʨʠʩ. 1) ʟʥʘʡʪʠ ʚʽʜʧʦʚʽʜʥʝ ʟʦʙʨʘʞʝʥʥʷ 

ʢʚʽʪʢʠ (ʨʠʩ. 2); ʚʢʘʟʘʪʠ ʨʦʜʦʚʫ ʥʘʟʚʫ ʧʨʝʜʩʪʘʚʥʠʢʘ.  

ʈʠʩ. 2 ɸ. ʂʚʽʪʢʘ    

       

ʈʠʩ. 2ɼ. ʂʚʽʪʢʘ     

       

ʈʠʩ. 2ɻ. ʂʚʽʪʢʘ     

       

ʈʠʩ. 2 ɹ. ʂʚʽʪʢʘ    

       

5. ʅʘʨʠʩʫʚʘʪʠ ʽ ʚʢʘʟʘʪʠ ʪʠʧʠ ʧʣʦʜʽʚ ʪʘʚʦʣʛʠ, ʰʠʧʰʠʥʠ ʩʦʙʘʯʦʾ, 

ʤʘʣʠʥʠ, ʧʦʣʫʥʠʮʴ, ʚʠʰʥʽ (ʨʠʩ. 3).  

ʈʠʩ. 3ɸ. ʇʣʽʜ ʪʘʚʦʣʛʠ 

     

     

ʈʠʩ. 3ɺ. ʇʣʽʜ ʤʘʣʠʥʠ 

     

     

ʈʠʩ. 3ɹ. ʇʣʽʜ ʰʠʧʰʠʥʠ 

     

     

ʈʠʩ. 3ɻ. ʇʣʽʜ ʚʠʰʥʽ 

     

     

ʈʠʩ. 3ɽ. ʇʣʽʜ ʷʙʣʫʥʽ 

     

     

ʈʠʩ. 3ɼ. ʇʣʽʜ ʧʦʣʫʥʠʮʴ 

     

     

ʈʦʟʜʽʣ 2. ʈʽʟʥʦʤʘʥʽʪʪʷ ʬʦʪʦʩʠʥʪʝʟʫʶʯʠʭ ʦʨʛʘʥʽʟʤʽʚ  
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ʂʣʘʜʘ ʇʦʢʨʠʪʦʥʘʩʽʥʥʽ           

ʂʣʘʜʘ ʉʧʨʘʚʞʥʽ ʜʚʦʜʦʣʴʥʽ  ï        

ʂʣʘʜʘ ʈʦʟʠʜʠ ð          

ʂʣʘʜʘ ʌʘʙʽʜʠ ð          

ʇʦʨʷʜʦʢ ɹʫʢʦʮʚʽʪʽ ï          

ʈʦʜʠʥʘ ɹʝʨʝʟʦʚʽ ï           

ʙʝʨʝʟʘ ʧʦʥʠʢʣʘ, ʘʙʦ ʙʦʨʦʜʘʚʯʘʩʪʘ ï        

ʣʽʱʠʥʘ ʟʚʠʯʘʡʥʘ ï           

ʛʨʘʙ ʟʚʠʯʘʡʥʠʡ ï           

2. ɿʘʧʠʩʘʪʠ ʦʟʥʘʢʠ, ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʜʘʥʦʾ ʨʦʜʠʥʠ: 

ɾʠʪʪʻʚʽ ʬʦʨʤʠ            

ʃʠʩʪʢʦʨʦʟʤʽʱʝʥʥʷ            

ʂʽʣʴʢʽʩʪʴ ʪʠʯʠʥʦʢ      ɿʘʚ'ʷʟʴ      

ɻʽʥʝʮʝʡ        ʇʣʽʜ        

3. ɺʠʟʥʘʯʠʪʠ ʪʠʧ ʣʠʩʪʢʽʚ ʥʘ ʨʠʩ. 1, ʚʢʘʟʘʪʠ ʧʨʝʜʩʪʘʚʥʠʢʽʚ.  

ʈʠʩ. 2. ɸ. ɻʽʣʢʘ ʙʝʨʝʟʠ ʧʦʥʠʢʣʦʾ:       
             

ɹ. ɻʽʣʢʘ ʣʽʱʠʥʠ ʟʚʠʯʘʡʥʦʾΥ        
             

4. ɺʢʘʟʘʪʠ ʪʠʯʠʥʢʦʚʽ ʽ ʤʘʪʦʯʢʦʚʽ ʩʫʮʚʽʪʪʷ ʥʘ ʨʠʩ. 2, ʚʠʟʥʘʯʠʪʠ 

ʪʠʧʠ ʩʫʮʚʽʪʴ.  

ʈʦʜʠʥʘ ɹʝʨʝʟʦʚʽ  

ʈʠʩ. 1. ʃʠʩʪʢʠ ɹʝʨʝʟʦʚʠʭ 

ɸ.              

ɹ.              

ɺ.              

ɸ 

ɹ 

ɸ    ɹ    ɺ 

ʈʦʟʜʽʣ 2. ʈʽʟʥʦʤʘʥʽʪʪʷ ʬʦʪʦʩʠʥʪʝʟʫʶʯʠʭ ʦʨʛʘʥʽʟʤʽʚ  

1. ɺʢʘʟʘʪʠ ʩʠʩʪʝʤʘʪʠʯʥʝ ʧʦʣʦʞʝʥʥʷ ʦʙ'ʻʢʪʽʚ. 
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5. ɿʘʨʠʩʫʚʘʪʠ ʩʭʝʤʠ ʪʘ ʚʢʘʟʘʪʠ ʪʠʧ ʯʘʩʪʢʦʚʠʭ ʤʘʪʦʯʢʦʚʠʭ ʪʘ 

ʪʠʯʠʥʢʦʚʠʭ ʩʫʮʚʽʪʴ ʥʘ ʨʠʩ. 3. 

7. ɿʘʨʠʩʫʚʘʪʠ ʧʣʦʜʠ ʙʝʨʝʟʠ ʪʘ ʣʽʱʠʥʠ (ʨʠʩ. 6), ʚʢʘʟʘʪʠ ʾʭ ʪʠʧ     

ʪʘ ʟʨʦʙʠʪʠ ʧʦʟʥʘʯʝʥʥʷ.  

ʈʠʩ. 6. ʇʣʦʜʠ ʙʝʨʝʟʦʚʠʭ. 

ɸ. ʇʽʜ ʣʽʱʠʥʠ:            

ɹ. ʇʣʽʜ ʙʝʨʝʟʠ:            

6. ɿʘ ʜʽʘʛʨʘʤʘʤʠ (ʨʠʩ. 5) ʟʘʧʠʩʘʪʠ ʬʦʨʤʫʣʠ ʢʚʽʪʦʢ; ʚʢʘʟʘʪʠ ʨʽʜ 

(ʚʠʜ) ʨʦʩʣʠʥʠ.  

ʈʠʩ. 3 ɸ.       

       

ʈʠʩ. 3 ɻ.       

       

ʈʠʩ. 3 ɹ.       

       

ʈʠʩ. 3. ʏʘʩʪʢʦʚʽ ʤʘʪʦʯʢʦʚʽ (ɸ-ɹ) ʪʘ ʪʠʯʠʥʢʦʚʽ (ɺ-ɻ)ʩʫʮʚʽʪʪʷ      

ʙʝʨʝʟʠ (ɸ, ɺ) ʽ ʣʽʱʠʥʠ (ɹ, ɻ). 

ʈʠʩ. 3 ɺ.       

       

ʈʠʩ. 5 ɺ.         ʈʠʩ. 5 ɻ.     

                 

ʈʠʩ. 5 ɸ.          ʈʠʩ. 5 ɹ.     

                 

ʈʦʟʜʽʣ 2. ʈʽʟʥʦʤʘʥʽʪʪʷ ʬʦʪʦʩʠʥʪʝʟʫʶʯʠʭ ʦʨʛʘʥʽʟʤʽʚ  
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ʂʣʘʜʘ ʇʦʢʨʠʪʦʥʘʩʽʥʥʽ ð         

ʂʣʘʜʘ ʉʧʨʘʚʞʥʽ ʜʚʦʜʦʣʴʥʽ  ï        

ʂʣʘʜʘ ʈʦʟʠʜʠ ð          

ʂʣʘʜʘ ʄʘʣʴʚʽʜʠ ð          

ʇʦʨʷʜʦʢ ʂʘʧʫʩʪʦʮʚʽʪʽ ï          

ʈʦʜʠʥʘ ʂʘʧʫʩʪʷʥʽ (ʍʨʝʩʪʦʮʚʽʪʽ) ï        

ʢʘʧʫʩʪʘ ʛʦʨʦʜʥʷ ï          

ʛʨʠʮʠʢʠ ʟʚʠʯʘʡʥʽ ï           

ʨʝʜʴʢʘ ʧʦʩʽʚʥʘ ï           

ʪʘʣʘʙʘʥ ʧʦʣʴʦʚʠʡ ï           

2. ɿʘʧʠʩʘʪʠ ʦʟʥʘʢʠ, ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʜʘʥʦʾ ʨʦʜʠʥʠ: 

ɾʠʪʪʻʚʽ ʬʦʨʤʠ            

ʊʠʧ ʣʠʩʪʢʽʚ             

ʂʽʣʴʢʽʩʪʴ ʪʠʯʠʥʦʢ      ɿʘʚ'ʷʟʴ      

ɻʽʥʝʮʝʡ       ʇʣʽʜ         

3. ɺʠʟʥʘʯʠʪʠ ʥʘ ʨʠʩ. 1 ʪʠʧ ʩʫʮʚʽʪʪʷ.  

ʈʠʩ. 1. ɺʝʨʭʥʷ ʯʘʩʪʠʥʘ ʢʚʽʪʫʯʦʛʦ ʧʘʛʦʥʘ ʧʨʝʜʩʪʘʚʥʠʢʘ ʢʘʧʫʩʪʷ-

ʥʠʭ:               

5. ɿʘ ʜʽʘʛʨʘʤʦʶ (ʨʠʩ. 3) ʟʘʧʠʩʘʪʠ ʬʦʨʤʫʣʫ ʢʚʽʪʢʠ. 

ʈʠʩ. 3. ɼʽʘʛʨʘʤʘ ʢʚʽʪʢʠ ʢʘʧʫʩʪʷʥʠʭ: 

              

4. ɿʘʨʠʩʫʚʘʪʠ ʢʚʽʪʢʫ ʢʘʧʫʩʪʠ, ʟʨʦʙʠʪʠ ʚʽʜʧʦʚʽʜʥʽ ʧʦʟʥʘʯʝʥʥʷ.  

ʈʠʩ. 2. ʂʚʽʪʢʘ ʢʘʧʫʩʪʠ: 1 ï ʯʘʰʝʯʢʘ;  2 ï ʚʽʥʦʯʦʢ;  

 3 ï ʘʥʜʨʦʮʝʡ;   4 ï ʛʽʥʝʮʝʡ. 

ʈʦʜʠʥʘ ʂʘʧʫʩʪʷʥʽ  

ʈʦʟʜʽʣ 2. ʈʽʟʥʦʤʘʥʽʪʪʷ ʬʦʪʦʩʠʥʪʝʟʫʶʯʠʭ ʦʨʛʘʥʽʟʤʽʚ  

1. ɺʢʘʟʘʪʠ ʩʠʩʪʝʤʘʪʠʯʥʝ ʧʦʣʦʞʝʥʥʷ ʦʙ'ʻʢʪʽʚ. 
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6. ɺʠʟʥʘʯʠʪʠ ʪʠʧʠ ʧʣʦʜʽʚ, ʟʦʙʨʘʞʝʥʠʭ ʥʘ ʨʠʩ. 4; ʚʢʘʟʘʪʠ ʧʨʝʜʩʪʘʚʥʠʢʘ ʟ ʪʘʢʠʤ ʧʣʦʜʦʤ.  

ʈʠʩ. 4 ɸ. 

       

       

ʈʠʩ. 4 ɹ. 

       

       

ʈʠʩ. 4 ɽ. 

       

       

ʈʠʩ. 4 ɺ. 

       

       

ʈʠʩ. 4 ɻ. 

       

       

ʈʠʩ. 4 ɼ. 

       

       

7. ɺʢʘʟʘʪʠ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʽʟ ʚʽʜʧʦʚʽʜʥʠʤ ʪʠʧʦʤ ʧʣʦʜʽʚ: 

1) ʨʦʩʣʠʥʠ ʟ ʨʦʟʢʨʠʚʥʠʤʠ ʩʪʨʫʯʢʘʤʠ:      

            

            ; 

2) ʨʦʩʣʠʥʠ ʟ ʥʝʨʦʟʢʨʠʚʥʠʤʠ ʘʙʦ ʯʣʝʥʠʩʪʠʤʠ      

            

            ; 

3) ʨʦʩʣʠʥʠ ʟ ʧʣʦʜʘʤʠ ʩʪʨʫʯʝʯʢʘʤʠ      

            

            ; 

3) ʨʦʩʣʠʥʠ ʟ ʧʣʦʜʘʤʠ ʛʦʨʽʰʢʘʤʠ      

            

            . 

ʈʦʟʜʽʣ 2. ʈʽʟʥʦʤʘʥʽʪʪʷ ʬʦʪʦʩʠʥʪʝʟʫʶʯʠʭ ʦʨʛʘʥʽʟʤʽʚ  
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  ʉʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ 

ʂʣʘʜʘ ʇʦʢʨʠʪʦʥʘʩʽʥʥʽ           

ʂʣʘʜʘ ʉʧʨʘʚʞʥʽ ʜʚʦʜʦʣʴʥʽ  ï        

ʂʣʘʜʘ ʈʦʟʠʜʠ ð          

ʂʣʘʜʘ ʌʘʙʽʜʠ ð          

ʇʦʨʷʜʦʢ ɹʫʢʦʮʚʽʪʽ ï          

ʈʦʜʠʥʘ ɹʫʢʦʚʽ ï           

ʜʫʙ ʟʚʠʯʘʡʥʠʡ ï           

ʙʫʢ ʣʽʩʦʚʠʡ ï            

ʢʘʰʪʘʥ ʾʩʪʽʚʥʠʡ ï           

3. ɺʢʘʟʘʪʠ ʪʠʯʠʥʢʦʚʽ ʽ ʤʘʪʦʯʢʦʚʽ ʩʫʮʚʽʪʪʷ ʥʘ ʨʠʩ. 1; ʚʠʟʥʘʯʠʪʠ 

ʪʠʧʠ ʩʫʮʚʽʪʴ. 

ʈʠʩ. 1. ɻʽʣʢʘ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ (ɸ) ʪʘ ʙʫʢʘ ʣʽʩʦʚʦʛʦ (ɹ) ʽʟ ʩʫʮʚʽʪʪʷʤʠΥ 

ɸ             

4. ɿʘ ʜʽʘʛʨʘʤʘʤʠ (ʨʠʩ. 3-6) ʟʘʧʠʩʘʪʠ ʬʦʨʤʫʣʠ ʢʚʽʪʦʢ; ʚʢʘʟʘʪʠ ʨʽʜ 

(ʚʠʜ) ʨʦʩʣʠʥʠ.  

ʈʠʩ. 5.       

       

ʈʠʩ. 6.      

        

ʈʠʩ. 3.       

       

ʈʠʩ. 4.       

       

2. ɿʘʧʠʩʘʪʠ ʦʟʥʘʢʠ, ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʜʘʥʦʾ ʨʦʜʠʥʠ: 

ɾʠʪʪʻʚʽ ʬʦʨʤʠ            

ʊʠʧ ʣʠʩʪʢʽʚ             

ʂʽʣʴʢʽʩʪʴ ʪʠʯʠʥʦʢ      ɿʘʚ'ʷʟʴ      

ɻʽʥʝʮʝʡ       ʇʣʽʜ         

ʈʦʜʠʥʘ ɹʫʢʦʚʽ  

1. ɺʢʘʟʘʪʠ ʩʠʩʪʝʤʘʪʠʯʥʝ ʧʦʣʦʞʝʥʥʷ ʦʙ'ʻʢʪʽʚ. 

ɸ ɹ 
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4. ɯʜʝʥʪʠʬʽʢʫʚʘʪʠ ʧʨʝʜʩʪʘʚʥʠʢʽʚ (ʫʢʨ., ʣʘʪ. ʥʘʟʚʠ), ʟʦʙʨʘʞʝʥʠʭ ʥʘ ʨʠʩ. 7-9; ʚʢʘʟʘʪʠ ʪʠʧ ʧʣʦʜʘ ʪʘ ʪʠʧ ʛʽʥʝʮʝʶ.  

ʈʠʩ. 7. 

          

         

         

ʈʠʩ. 8. 

          

         

         

ʈʠʩ. 9. 

          

         

         

ʉʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ 
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ʂʣʘʜʘ ʇʦʢʨʠʪʦʥʘʩʽʥʥʽ           

ʂʣʘʜʘ ʉʧʨʘʚʞʥʽ ʜʚʦʜʦʣʴʥʽ  ï        

ʂʣʘʜʘ ʉʫʧʝʨʘʩʪʝʨʠʜʠ  ï         

ʇʦʨʷʜʦʢ ɻʚʦʟʜʠʢʦʮʚʽʪʽ ï          

ʈʦʜʠʥʘ ɻʚʦʟʜʠʯʥʽ ï           

ʟʽʨʦʯʥʠʢ ʣʘʥʮʝʪʦʣʠʩʪʠʡ ï          

ʛʚʦʟʜʠʢʘ ɹʦʨʙʘʰʘ  ï          

ʤʠʣʴʥʷʥʢʘ ʣʽʢʘʨʩʴʢʘ ï          

ʩʤʽʣʢʘ ʰʠʨʦʢʦʣʠʩʪʘ  ï          

ʢʫʢʽʣʴ ʟʚʠʯʘʡʥʠʡ  ï           

4. ɺʠʟʥʘʯʠʪʠ ʥʘ ʨʠʩ. 2 ʪʠʧ ʩʫʮʚʽʪʪʷ. 

ʈʠʩ. 2. ʉʫʮʚʽʪʪʷ ʧʨʝʜʩʪʘʚʥʠʢʘ ʛʚʦʟʜʠʯʥʠʭ: 

             

5. ɿʘ ʜʽʘʛʨʘʤʦʶ (ʨʠʩ. 2) ʟʘʧʠʩʘʪʠ ʬʦʨʤʫʣʫ ʢʚʽʪʢʠ. 

ʈʠʩ. 2. ɼʽʘʛʨʘʤʘ ʢʚʽʪʢʠ Stellaria sp.  

             

2. ɿʘʧʠʩʘʪʠ ʦʟʥʘʢʠ, ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʜʘʥʦʾ ʨʦʜʠʥʠ: 

ɾʠʪʪʻʚʽ ʬʦʨʤʠ            

ʊʠʧ ʣʠʩʪʢʽʚ             

ʂʽʣʴʢʽʩʪʴ ʪʠʯʠʥʦʢ      ɿʘʚ'ʷʟʴ      

ɻʽʥʝʮʝʡ       ʇʣʽʜ         

ʊʝʤʘ 33. ɺʠʱʽ ʉʧʨʘʚʞʥʽ ʜʚʦʜʦʣʴʥʽ (Core Eudicots), ʉʫʧʝʨʘʩʪʝʨʠʜʠ (Superasterids)  

ʈʦʜʠʥʘ ɻʚʦʟʜʠʯʥʽ  

3. ɺʠʟʥʘʯʠʪʠ ʥʘ ʨʠʩ. 1 ʪʠʧ ʣʠʩʪʢʽʚ ʪʘ ʪʠʧ ʣʠʩʪʢʦʨʦʟʤʽʱʝʥʥʷ. 

ʈʠʩ. 1. ɺʝʨʭʽʚʢʘ ʧʘʛʦʥʘ ʧʨʝʜʩʪʘʚʥʠʢʘ ʛʚʦʟʜʠʯʥʠʭ: 

             

              

ʉʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ 

1. ɺʢʘʟʘʪʠ ʩʠʩʪʝʤʘʪʠʯʥʝ ʧʦʣʦʞʝʥʥʷ ʦʙ'ʻʢʪʽʚ. 
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7. ɺʢʘʟʘʪʠ ʪʠʧ ʧʣʦʜʘ, ʟʦʙʨʘʞʝʥʦʛʦ ʥʘ ʨʠʩ. 4, ʪʘ ʪʠʧ ʛʽʥʝʮʝʶ        

ʜʘʥʦʛʦ ʧʨʝʜʩʪʘʚʥʠʢʘ.  

ʈʠʩ. 4. ʇʣʽʜ Silene sp.  

             

             

6. ʈʦʟʰʠʬʨʫʚʘʪʠ ʧʦʟʥʘʯʝʥʥʷ ʥʘ ʨʠʩ. 3. 

ʈʠʩ. 3. ʇʣʽʜ (ɸ) ʽ ʧʝʣʶʩʪʢʘ (ɹ) Dianthus sp., ʧʝʣʶʩʪʢʘ Silene (ɺ). 

1        4        

2        5        

3        6        

8. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʣʽʪʝʨʘʪʫʨʥʽ ʜʞʝʨʝʣʘ, ʚʢʘʞʽʪʴ ʟ ʷʢʦʾ ʨʦʩʣʠʥʠ 

ʚʠʛʦʪʦʚʣʷʶʪʴ ʧʨʷʥʦʱʽ ʧʽʜ ʥʘʟʚʦʶ ñʛʚʦʟʜʠʢʘò. 

             

             

1 

2 

3 

4 

5 

6 

5 

4 

ɸ     ɹ    ɺ 

ʉʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ 
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ʂʣʘʜʘ ʇʦʢʨʠʪʦʥʘʩʽʥʥʽ           

ʂʣʘʜʘ ʉʧʨʘʚʞʥʽ ʜʚʦʜʦʣʴʥʽ  ï        

ʂʣʘʜʘ ʉʫʧʝʨʘʩʪʝʨʠʜʠ  ï         

ʇʦʨʷʜʦʢ ɻʚʦʟʜʠʢʦʮʚʽʪʽ ï          

ʈʦʜʠʥʘ ɻʨʝʯʢʦʚʽ ï           

ʛʨʝʯʢʘ ʾʩʪʽʚʥʘ   ï           

ʨʝʚʽʥʴ ʣʽʢʘʨʩʴʢʠʡ  ï           

ʱʘʚʝʣʴ ʢʠʩʣʠʡ ï          

ʩʧʦʨʠʰ ʟʚʠʯʘʡʥʠʡ ï           

3. ʇʦʟʥʘʯʠʪʠ ʯʘʩʪʠʥʠ ʢʚʽʪʢʠ ʛʨʝʯʢʠ. 

ʈʠʩ. 1. ʂʚʽʪʢʘ ʛʨʝʯʢʠ: 

1 ï ʢʚʽʪʦʣʦʞʝ;  2 ï ʧʝʣʶʩʪʢʠ;  3 ï  ʪʠʯʠʥʢʠ;  4 ï ʤʘʪʦʯʢʘ. 

5. ɿʘ ʜʽʘʛʨʘʤʦʶ (ʨʠʩ. 2) ʟʘʧʠʩʘʪʠ ʬʦʨʤʫʣʠ ʢʚʽʪʦʢ. 

ʈʠʩ. 2. ɼʽʘʛʨʘʤʘ ʢʚʽʪʢʠ (ɸ) Fagopyrum sp.; (ɹ) Rumex sp.: 

ɸ             

ɹ             

ɸ       ɹ 

2. ɿʘʧʠʩʘʪʠ ʦʟʥʘʢʠ, ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʜʘʥʦʾ ʨʦʜʠʥʠ: 

ɾʠʪʪʻʚʽ ʬʦʨʤʠ            

ʊʠʧ ʣʠʩʪʢʽʚ             

ʂʽʣʴʢʽʩʪʴ ʪʠʯʠʥʦʢ      ɿʘʚ'ʷʟʴ      

ɻʽʥʝʮʝʡ       ʇʣʽʜ         

4. ɺʢʘʟʘʪʠ ʪʠʧ ʩʫʮʚʽʪʪʷ ʥʘ ʨʠʩ. 2. 

ʈʠʩ. 2. ʉʫʮʚʽʪʪʷ ʛʨʝʯʢʦʚʠʭ:         

ʉʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ 

ʈʦʜʠʥʘ ɻʨʝʯʢʦʚʽ  

1. ɺʢʘʟʘʪʠ ʩʠʩʪʝʤʘʪʠʯʥʝ ʧʦʣʦʞʝʥʥʷ ʦʙ'ʻʢʪʽʚ. 



 118 

6. ʈʦʟʰʠʬʨʫʚʘʪʠ ʧʦʟʥʘʯʝʥʥʷ ʥʘ ʨʠʩ. 3; ʚʠʟʥʘʯʠʪʠ ʪʠʧ ʩʫʮʚʽʪʪʷ   

ʪʘ ʣʠʩʪʢʦʨʦʟʤʽʱʝʥʥʷ.  

ʈʠʩ. 3. ɺʝʨʭʥʷ ʯʘʩʪʠʥʘ ʢʚʽʪʫʯʦʛʦ ʧʘʛʦʥʘ Polygonum hydropiper: 

1             

2             

3             

             

              

7. ɺʢʘʟʘʪʠ ʪʠʧ ʧʣʦʜʽʚ, ʟʦʙʨʘʞʝʥʠʭ ʥʘ ʨʠʩ. 4, ʪʘ ʧʨʝʜʩʪʘʚʥʠʢʽʚ, 

ʷʢʽ ʤʘʶʪʴ ʪʘʢʠʡ ʧʣʽʜ. 

ʈʠʩ. 4 ɸ.             

              

ʈʠʩ. 4 ɹ.              

              

1 

2 

3 

ʉʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ 




