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ɺʦʜʦʨʦʩʣʠ 

ʄʘʢʨʦʚʦʜʦʨʦʩʣʠ ʠʣʠ 

ʚʦʜʦʨʦʩʣʠ-ʤʘʢʨʦʬʠʪʳ ʄʠʢʨʦʚʦʜʦʨʦʩʣʠ 

(Macroalgae) (Microalgae) 

Seaweeds ï marine macroalgae 

Kelps ï brown marine macroalgae 



ɹʫʨʳʝ ʚʦʜʦʨʦʩʣʠ 

(Ochrophyta, 

Phaeophyceae) 

ʂʨʘʩʥʳʝ 

ʚʦʜʦʨʦʩʣʠ 

(Rhodophyta) 

ɿʝʣʸʥʳʝ 

ʚʦʜʦʨʦʩʣʠ 

(Chlorophyta) 

ʍʣʦʨʦʬʠʣʣ a, c a a, b 
ɼʦʧʦʣʥʠʪʝʣʴ-

ʥʳʝ ʧʠʛʤʝʥʪʳ 
ʌʫʢʦʢʩʘʥʪʠʥ ʌʠʢʦʙʠʣʠʥʳ 

(ʨʘʟʣʠʯʥʳʝ 

ʢʘʨʦʪʠʥʦʠʜʳ) 

ɿʘʧʘʩʥʦʡ 

ʧʨʦʜʫʢʪ 

ʍʨʠʟʦʣʘʤʠʥʘʨʠʥ (ɓ-

ʛʣʶʢʘʥ), ʤʘʥʥʠʪ 

ɹʘʛʨʷʥʢʦʚʳʡ 

ʢʨʘʭʤʘʣ (Ŭ-

ʛʣʶʢʘʥ) 

ʂʨʘʭʤʘʣ (Ŭ-

ʛʣʶʢʘʥ) 

ʉʦʩʪʘʚ 

ʢʣʝʪʦʯʥʦʡ 

ʩʪʝʥʢʠ 

ʎʝʣʣʶʣʦʟʘ + ʘʣʴʛʠʥʘʪ 

Ca 
ʎʝʣʣʶʣʦʟʘ  ʎʝʣʣʶʣʦʟʘ  

ɸʣʴʛʠʥʘʪʳ Na, K + 

ʬʫʢʦʠʜʘʥ 

ɸʛʘʨ + 

ʢʘʨʨʘʛʠʥʘʥ 
ʇʝʢʪʠʥʳ 



ɹʫʨʳʝ ʚʦʜʦʨʦʩʣʠ 

(Ochrophyta, 

Phaeophyceae) 

ʂʨʘʩʥʳʝ 

ʚʦʜʦʨʦʩʣʠ 

(Rhodophyta) 

ɿʝʣʸʥʳʝ 

ʚʦʜʦʨʦʩʣʠ 

(Chlorophyta) 

ʍʣʦʨʦʬʠʣʣ a, c a a, b 
ɼʦʧʦʣʥʠʪʝʣʴ-

ʥʳʝ ʧʠʛʤʝʥʪʳ 
ʌʫʢʦʢʩʘʥʪʠʥ ʌʠʢʦʙʠʣʠʥʳ 

(ʨʘʟʣʠʯʥʳʝ 

ʢʘʨʦʪʠʥʦʠʜʳ) 

ɿʘʧʘʩʥʦʡ 

ʧʨʦʜʫʢʪ 

ʍʨʠʟʦʣʘʤʠʥʘʨʠʥ (ɓ-

ʛʣʶʢʘʥ), ʤʘʥʥʠʪ 

ɹʘʛʨʷʥʢʦʚʳʡ 

ʢʨʘʭʤʘʣ (Ŭ-

ʛʣʶʢʘʥ) 

ʂʨʘʭʤʘʣ (Ŭ-

ʛʣʶʢʘʥ) 

ʉʦʩʪʘʚ 

ʢʣʝʪʦʯʥʦʡ 

ʩʪʝʥʢʠ 

ʎʝʣʣʶʣʦʟʘ + ʘʣʴʛʠʥʘʪ 

Ca 
ʎʝʣʣʶʣʦʟʘ  ʎʝʣʣʶʣʦʟʘ  

ɸʣʴʛʠʥʘʪʳ Na, K + 

ʬʫʢʦʠʜʘʥ 

ɸʛʘʨ + 

ʢʘʨʨʘʛʠʥʘʥ 
ʇʝʢʪʠʥʳ 



ʄʀʈʆɺʆʁ ʆʂɽɸʅ ï ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʢʝʘʥʦʚ ʠ ʤʦʨʝʡ ɿʝʤʣʠ, ʚʦʜʳ 

ʢʦʪʦʨʳʭ ʦʙʨʘʟʫʶʪ ʥʝʧʨʝʨʳʚʥʫʶ ʦʢʝʘʥʦʩʬʝʨʫ, ʦʢʨʫʞʘʶʱʫʶ ʚʩʝ 

ʤʘʪʝʨʠʢʠ ʠ ʦʩʪʨʦʚʘ.  
ʉʣʦʚʘʨʴ ʤʦʨʩʢʠʭ ʪʝʨʤʠʥʦʚ 

ʄʀʈʆɺʆʁ ʆʂɽɸʅ ï ʚʦʜʥʘʷ ʦʙʦʣʦʯʢʘ ɿʝʤʣʠ, ʟʘʥʠʤʘʶʱʘʷ 

70,8% ʚʩʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʥʦʛʦ ʰʘʨʘ.  

 ʊʦʣʢʦʚʳʡ ɺʦʝʥʥʦ-ʤʦʨʩʢʦʡ ʉʣʦʚʘʨʴ 

ʄʀʈʆɺʆʁ ʆʂɽɸʅ ï ʥʝʧʨʝʨʳʚʥʘʷ ʚʦʜʥʘʷ ʦʙʦʣʦʯʢʘ ɿʝʤʣʠ, 

ʦʢʨʫʞʘʶʱʘʷ ʩʫʰʫ (ʤʘʪʝʨʠʢʠ ʠ ʦʩʪʨʦʚʘ) ʠ ʦʙʣʘʜʘʶʱʘʷ ʦʙʱʥʦʩʪʴʶ 

ʩʦʣʝʚʦʛʦ ʩʦʩʪʘʚʘ.  
 ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʉʣʦʚʘʨʴ 

ʄʀʈʆɺʆʁ ʆʂɽɸʅ ï ʚʦʜʥʘʷ ʯʘʩʪʴ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʧʦʢʨʦʚʘ 

ʟʝʤʥʦʛʦ ʰʘʨʘ, ʠʩʢʣʶʯʘʷ ʩʫʭʦʧʫʪʥʳʝ ʚʦʜʳ ʨʝʢ, ʦʟʝʨ ʠ ʙʦʣʦʪ.  

 ɻʝʦʛʨʘʬʠʯʝʩʢʠʡ ʉʣʦʚʘʨʴ 



ʄʀʈʆɺʆʁ ʆʂɽɸʅ 

Vʆʙʱʘʷ ʧʣʦʱʘʜʴ ï ʦʢʦʣʦ 361 ʤʣʥ ʢʚ. ʢʤ (71% ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ) 

Vʆʙʱʘʷ ʦʙʲʝʤ ʚʦʜʳ ï ʦʢʦʣʦ 1370 ʤʣʥ ʢʫʙ. ʢʤ (97% ʦʙʱʝʛʦ 

ʟʘʧʘʩʘ ʚʦʜʳ ʧʣʘʥʝʪʳ, ʚʢʣʶʯʘʷ ʘʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ) 

Vʉʨʝʜʥʷʷ ʛʣʫʙʠʥʘ ï 3710 ʤ; ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʜʥʘ ʚ ʜʠʘʧʘʟʦʥʝ 

ʛʣʫʙʠʥ 3 000 ï 6 000 ʤ 



ʇɽʃɸɻʀɸʃʔ 
ʟʦʥʘ ʤʦʨʷ ʠʣʠ ʦʢʝʘʥʘ, 

ʥʝ ʥʘʭʦʜʷʱʘʷʩʷ ʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ 

ʙʣʠʟʦʩʪʠ ʦʪ ʜʥʘ 

ʆʂɽɸʅ ʢʘʢ ʩʨʝʜʘ ʦʙʠʪʘʥʠʷ ʦʨʛʘʥʠʟʤʦʚé 



1. ʇʦʙʝʨʝʞʴʝ 

2. ʀʥʪʝʨʪʠʜʘʣʴ 

ɹɽʅʊɸʃʔ 

60 ʤ 

200 ʤ 

3000 ʤ 

6000 ʤ 

ʆʢʝʘʥʠʯʝʩʢʠʝ 

ʚʦʜʳ 

ʅʝʨʝʪʠʯʝʩʢʠʝ 

ʚʦʜʳ 

ʇɽʃɸɻʀɸʃʔ 

5. ɸʙʠʩʩʘʣʴ 

3. ʉʫʙʪʠʜʘʣʴ 

(ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ 

ʰʝʣʴʬ) 
4. ɹʘʪʠʘʣʴ (ʢʦʥʪʠ-

ʥʝʥʪʘʣʴʥʳʡ ʩʢʣʦʥ) 

6. ʍʘʜʘʣʴ 

74% 

7% 



ɺʝʨʭʥʠʡ ʫʨʦʚʝʥʴ 

ʧʨʠʣʠʚʘ ʅʠʞʥʠʡ 

ʫʨʦʚʝʥʴ 

ʦʪʣʠʚʘ 

ʐʪʦʨʤʦʚʳʝ 

ʚʳʙʨʦʩʳ 

ʩʫʧʨʘʣʠʪʦʨʘʣʴ 

ʣʠʪʦʨʘʣʴ 

ʩʫʙʣʠʪʦʨʘʣʴ 

ʙʝʨʝʛ 

ɺʦʜʦʨʦʩʣʠ-ʤʘʢʨʦʬʠʪʳ 

ʨʘʟʚʠʚʘʶʪʩʷ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ 

ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ 

ʤʦʨʝʡ. 



ɼʚʘʞʜʳ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ ʚʦʜʘ ʫ ʙʝʨʝʛʘ ʦʢʝʘʥʘ ʠʣʠ ʦʪʢʨʳʪʦʛʦ ʤʦʨʷ 

ʧʦʜʥʠʤʘʝʪʩʷ ʠ, ʝʩʣʠ ʥʝʪ ʧʨʝʛʨʘʜ, ʟʘʣʠʚʘʝʪ ʠʥʦʛʜʘ ʙʦʣʴʰʠʝ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ï ʧʨʦʠʩʭʦʜʠʪ ʧʨʠʣʠʚ, ʘ ʟʘʪʝʤ ʧʦʥʠʞʘʝʪʩʷ 

ʠ ʦʪʩʪʫʧʘʝʪ, ʦʙʥʘʞʘʷ ʜʥʦ,  ï ʧʨʦʠʩʭʦʜʠʪ ʦʪʣʠʚ.  



ʄʘʩʩʘ ʃʫʥʳ ï 1/81 ʦʪ 

ʤʘʩʩʳ ɿʝʤʣʠ 

380 000 ʢʤ 

ʎʝʥʪʨ ʤʘʩʩ ʩʠʩʪʝʤʳ 

ɿʝʤʣʷ-ʃʫʥʘ ʨʘʩʧʦʣʦʞʝʥ 

ʚʥʫʪʨʠ ɿʝʤʥʦʛʦ ʰʘʨʘ 



ʉʠʟʠʛʠʷ 

ʂʚʘʜʨʘʪʫʨʘ 

ʈʘʩʩʪʦʷʥʠʝ ʦʪ ɿʝʤʣʠ ʜʦ ʉʦʣʥʮʘ ï 149 000 000 ʢʤ 



ɺʳʩʦʪʘ ʧʨʠʣʠʚʘ ð ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʚʳʩʰʠʤ ʫʨʦʚʥʝʤ ʚʦʜʳ ʧʨʠ 

ʧʨʠʣʠʚʝ (ʧʦʣʥʘʷ ʚʦʜʘ) ʠ ʥʠʟʰʠʤ ʝʸ ʫʨʦʚʥʝʤ ʧʨʠ ʦʪʣʠʚʝ (ʤʘʣʘʷ 

ʚʦʜʘ).  

ɿʘʣʠʚ ʌʘʥʜʠ: ʧʨʠʣʠʚ ʜʦ 19,6 ʤ  

ʇʝʥʞʠʥʩʢʘʷ ʛʫʙʘ: 

ʧʨʠʣʠʚ ʜʦ 12,9 ʤ  



ʇʝʨʠʦʜʠʯʥʦʩʪʴ ʧʨʠʣʠʚʦʚ 

ʇʨʠʣʠʚʳ ʜʚʘ ʨʘʟʘ ʚ ʩʫʪʢʠ 

ʇʨʠʣʠʚʳ ʦʜʠʥ ʨʘʟ ʚ ʩʫʪʢʠ 



ʆʩʫʰʝʥʠʝ ï ʚʘʞʥʳʡ ʬʘʢʪʦʨ ʜʣʷ ʚʦʜʦʨʦʩʣʝʡ, 

ʞʠʚʫʱʠʭ ʥʘ ʣʠʪʦʨʘʣʠ. 

1.  ʆʩʣʠʟʥʝʥʥʦʩʪʴ 

ʪʘʣʣʦʤʦʚ. 

2. ɹʳʩʪʨʳʡ ʧʝʨʝʭʦʜ ʢ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ 

ʧʦʣʦʞʝʥʠʶ ʧʨʠ 

ʦʪʣʠʚʝ. 

ɿʘʱʠʪʘ ʦʪ 

ʧʝʨʝʩʳʭʘʥʠʷ: 



ʇʩʝʚʜʦʣʠʪʦʨʘʣʴ ð ʧʦʣʦʩʘ ʙʝʨʝʛʘ, ʧʦʩʪʦʷʥʥʦ (ʠʣʠ 

ʧʦʯʪʠ ʧʦʩʪʦʷʥʥʦ) ʟʘʣʠʚʘʝʤʘʷ ʧʨʠʙʦʡʥʳʤ ʧʦʪʦʢʦʤ . 

ʈʘʟʚʠʪʘ ʚ ʤʦʨʷʭ, ʣʠʰʝʥʥʳʭ ʧʨʠʣʠʚʥʳʭ ʢʦʣʝʙʘʥʠʡ 

ʫʨʦʚʥʷ, ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʘ ʚ ʏʝʨʥʦʤ ʤʦʨʝ. 

ɻʝʦʣʦʛʠʯʝʩʢʠʡ ʪʦʣʢʦʚʳʡ ʩʣʦʚʘʨʴ 



ʉʠʟʠʛʠʡʥʳʡ ʧʨʠʣʠʚ 

ʂʚʘʜʨʘʪʫʨʥʳʡ ʧʨʠʣʠʚ 

ʂʚʘʜʨʘʪʫʨʥʳʡ ʦʪʣʠʚ 

ʉʠʟʠʛʠʡʥʳʡ ʦʪʣʠʚ 

ʉʋɹʃʀʊʆʈɸʃʔ 

(ʉʋɹʊʀɼɸʃʔ) 

ʃʀʊʆʈɸʃʔ 

(ʀʅʊɽʈʊʀɼɸʃʔ) 

ʉʋʇʈɸʃʀʊʆʈɸʃʔ 

(ʉʋʇʈɸʊʀɼɸʃʔ) 



ʈʠʬ (ʥʠʜʝʨʣ. rif ð ʨʝʙʨʦ) ð ʧʦʜʚʦʜʥʦʝ ʠʣʠ 

ʥʘʜʚʦʜʥʦʝ ʚʦʟʚʳʰʝʥʠʝ ʤʦʨʩʢʦʛʦ ʜʥʘ ʥʘ 

ʤʝʣʢʦʚʦʜʴʝ.  

ʈʠʬʳ 

ʉʬʦʨʤʠʨʦʚʘʥʳ 

ʙʠʦʪʠʯʝʩʢʠʤʠ 

ʧʨʦʮʝʩʩʘʤʠ 

ʂʦʨʘʣʣʦʚʳʝ ʨʠʬʳ: 

ʢʦʨʘʣʣʦʚʳʝ ʧʦʣʠʧʳ + 

ʢʦʨʘʣʣʠʥʦʚʳʝ ʚʦʜʦʨʦʩʣʠ 

ʉʬʦʨʤʠʨʦʚʘʥʳ 

ʘʙʠʦʪʠʯʝʩʢʠʤʠ 

ʧʨʦʮʝʩʩʘʤʠ 



ʂʦʨʘʣʣʦʚʳʝ ʨʠʬʳ: 

ɹʝʨʝʛʦʚʦʡ (ʦʢʘʡʤʣʷʶʱʠʡ) 

ʨʠʬ 

ʕʡʣʘʪ 

(ʂʨʘʩʥʦʝ ʤʦʨʝ) 



ʂʦʨʘʣʣʦʚʳʝ ʨʠʬʳ: 

ɹʘʨʴʝʨʥʳʡ ʨʠʬ 

ʙʝʨʝʛ 

ʣʘʛʫʥʘ 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʚ 

ʣʘʛʫʥʘʭ ʜʦʭʦʜʠʪ ʜʦ 45Áʉ! 

ʨʠʬ 



ʂʦʨʘʣʣʦʚʳʝ ʨʠʬʳ: 

ɸʪʦʣʣ (ʢʦʣʴʮʝʚʦʡ 

ʨʠʬ) 



ʈʘʟʚʠʪʠʝ ʨʠʬʘ 

ʏʘʨʣʴʟ ɼʘʨʚʠʥ: ʙʝʨʝʛʦʚʦʡ ʨʠʬ, 

ʙʘʨʴʝʨʥʳʡ ʨʠʬ ʠ ʘʪʦʣʣ ï ʵʪʦ ʵʪʘʧʳ 

ʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ 



ɺʫʣʢʘʥʠʯʝʩʢʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʘʪʦʣʣʦʚ 



ʉʚʝʪ 

ɺʦʣʥʳ 

t0C 

ʂʦʥʩʫʤʝʥʪʳ 
ɺʆɼɸ 

ɻʈʋʅʊ 

ɺʆɿɼʋʍ 

ʊʝʯʝʥʠʷ 



ɹʝʨʝʛʦʚʘʷ ʣʠʥʠʷ 

ʤʦʞʝʪ ʙʳʪʴ 

ʩʬʦʨʤʠʨʦʚʘʥʘ ʧʦʜ 

ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʨʘʟʣʠʯʥʳʭ 

ʧʨʦʮʝʩʩʦʚé 



ɹʝʨʝʛ ʤʦʨʷ 

ʉʢʘʣʠʩʪʳʡ ʙʝʨʝʛ 

ɺʳʩʦʢʘʷ ʚʦʣʥʦʚʘʷ 

ʘʢʪʠʚʥʦʩʪʴ 

ʇʣʷʞ 

ʅʠʟʢʘʷ ʚʦʣʥʦʚʘʷ 

ʘʢʪʠʚʥʦʩʪʴ 



ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʛʨʫʥʪʘ ʚʳʜʝʣʷʶʪ ʥʝʩʢʦʣʴʢʦ 

ʪʠʧʦʚ ʣʠʪʦʨʘʣʠ. 

Çʉʢʘʣʠʩʪʘʷ ʣʠʪʦʨʘʣʴ 

Çʂʘʤʝʥʠʩʪʘʷ ʠ ʤʝʣʢʦʢʘʤʝʥʠʩʪʘʷ 

ʣʠʪʦʨʘʣʴ 

Çʇʝʩʯʘʥʘʷ ʣʠʪʦʨʘʣʴ 

Çɻʣʠʥʠʩʪʘʷ ʣʠʪʦʨʘʣʴ 

Çʀʣʠʩʪʘʷ ʣʠʪʦʨʘʣʴ (çʥʷʰʘè) 



1. ʉʢʘʣʠʩʪʘʷ ʣʠʪʦʨʘʣʴ 



2. ʂʘʤʝʥʠʩʪʘʷ ʠ ʤʝʣʢʦʢʘʤʝʥʠʩʪʘʷ ʣʠʪʦʨʘʣʴ 

ʅʘʟʚʘʥʠʝ ʈʘʟʤʝʨ ʯʘʩʪʠʮ, 

ʤʤ 

ʉʨʝʜʥʠʡ ʫʛʦʣ 

ʥʘʢʣʦʥʘ, Á 

ɺʘʣʫʥ (boulder) 64-256 >24 

ɹʫʣʳʞʥʠʢ (cobble) 4-64 24 

ɻʘʣʴʢʘ (pebble) 2-4 17 

ɻʨʘʥʫʣʘ (granule) 1-2 11 


