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1.  ⌐ ╢ ─ ⌐ ∆╢ ─ ╛☼כ♬─ ⌐ ∂√

⌂  

⌐ ╢ ─ │⁸ ─ ╩ ⇔⁸ ─

⌐ ⇔≡ ∆╢╙─≢№╡⁸ ─ ─ ─ ─ ─ ⌐ ™⁸

∆╢↓≤≤⇔≡™╢⁹ 

 

1.1  ─  

ừ ≢│⁸↓╣╕≢─ ⌐╟∫≡⁸ ─ │

⌐№╢╙──⁸ ≢№╢ COD─ ╕╡⁸ ┼─ ≤™∫√

⅜ ⇔≡™╢⁹ 

ừ₈ ─ ה ─ ╡ ⌐≈™≡₉(   

) ┘₈ ₉(  )≢│⁸ ⌐☼כ♬ ∂

√ ─ ⌐ ∆╢ ─ ╡ ─ ⁸ ⌂ ─ ⌐ ∆═

⅝≤─ ⅜⌂↕╣√⁹ 

 

1.2 ╛☼כ♬  ⌐ ∂√ ─ ⌂ ─  

ừ ─ ⌐ ∆╢ ⅜ ∆╢ ≢⁸ ⌐ ╢ ─ ⌐

∆╢ ⌐≈™≡⁸ ─ ≢│ ⅜№╢ ⌐⅔™≡⁸ ╛☼כ♬─

⌐ ∂√ ⌂ ╩ ≤∆╢√╘⁸ ∆╢ ╩ ⇔⁸ ⇔√⁹ 

< > 

ה 24 ה    ─ ⌐ ∆╢

≢  

ה 10 15 11 14 ה  ─ ┼─ (ⱤⱩꜞ♇

◒◖ⱷfi♩)  (96 ─↔ )  

ה 27  ⌐ ╢ ─ ⌐ ∆╢ ─ ⇔⌐≈™≡

 

ה 14  ⌐ ╢ ─ ⌐ ∆╢ ─ ⇔ (

ה ─ )  
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 1. 1 ⌐ ╢ ─ ⌐ ∆╢ ─ ⌂ ─  

  

ᵑ ⌂ ─ ה ⇔ ⌐₈ ─ ╛ ─ ⁸

⌐ ∂≡⁸ ≤ ╩⇔√ ≢⁸ ⌐

─ ┘ ⌂ ⇔╩ ℮↓≤₉╩ ⇔√⁹ 

ה ⌐⅔™≡⁸ ─ ⌐ √∫≡₈ ─ ⅜

╟╡╙ ⌂ↄ≤╙ ∆╢↓≤╩ ∆╢↓≤≤⌂╠⌂™

╟℮⌐ ∆╢↓≤₉≤⇔≡™╢⅜⁸₈ ─ ─ ⌐

╦∑≡ ⌐ ╩ ∆╢√╘ ╩ ∆ │⁸₈

─ ╩ ∆╢↓≤₉⌐│ √╠⌂™↓≤₉╩

⌐ ⇔√⁹ 

ќ ─ ⌐ ∂≡⁸ ─ ™ ┼ ∆↓≤╙

≤⇔√⁹ 

ᵒ₈ ─ ₉⌐

╢ ─ ⇔ 

ה ─ ≤ ⌐ ╘╢ │ ∏⇔╙ ⇔⌂™⁹ 

ה ≢⁸ ─₈ ─ ₉⅛╠₈ ₉╩

∫√⁹ 

─╣∏™ה ⌐⅔™≡╙₈ ₉╩ ≤∆╢ │

₈ ₉(300CFU/100mL )╩ ⇔√⁹ 

ᵓ ─ ─ ה  ⁸ ⌐≈™≡⁸ ─ ⌐ ∂≡⁸ ≢ ⇔

≡ ⌐ ╩ ∆╢↓≤⅜≢⅝╢↓≤≤⇔√⁹ 

ה ─ ⁸ ─ ╩ ─ ⌐ ∆ │⁸COD

─ ╙ ⌐ ∂≡ ⌐ ⌐ ⇔╩ ∆╢↓≤≤⇔

√⁹ 

ᵔCOD─ ─ ה  (AA,A )⁸ (A,B )⌐⅔™≡⁸ ╩ ≤

⇔√ ─ ⅜ ⌐ ∂≡™⌂™ ⁸COD─

─ ─ │ ∏⇔╙ ╦⌂ↄ≡╟™↓≤≤⇔√⁹ 

─CODה ╩ ╦⌂™ β≢№∫≡╙⁸ ⌐ ∆╢⸗

♬♃ꜞfi◓ COD⁸ │ ⇔≡ ⁹ 

 

βCOD─ ─ ╩ ╦⌂™ ╙⁸ ⌂ ─

─√╘⁸ ה ⅛╠─ COD─ ╛

│ ⅝ ⅝ ⌐ ≢№╡⁸COD─ ╛

⌐ ∆╢╙─≢│⌂™⁹ 
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2.  ─ ┘ ─ ─  

⌐⅔↑╢ ⌐ ╢ ─ ⌐ ∆╢ (  2.1 )⌐≈™≡⁸

─ │⁸∕─ ─ ─ ⌐ ≠™≡ ↕╣╢⁹ ─

─ ┘ ─ ─ │⁸₈ ─ ┘ ⌐ ╢

─ ─ ⌐≈™≡( )₉ 7 11 ⁸ ⌐⅔™≡  2. 2

─ ⌐╟╡ ↕╣√⁹ 

↓─℮∟⁸ ♬ ⌐≈™≡│⁸ ⌐⅔↑╢ ⌂ │ 1 ⌐

∆╢ ┘ ≢№╢↓≤ ⅛╠ и╩ ≡│╘╢≤↕╣√⅜⁸ ⅛╠

♬ ⁸ Ɫ ─ │™∏╣╙⁸ ∞↑≢⌂ↄ⁸ ┘

─ ⅜№∫√ ≢⁸ ♬ │ и⁸ Ɫ │ й≤↕╣√─│⁸

│ ─ ─ ⅜№╡⁸ │ ─ ⅜╒≤╪≥ ⅛∫√√╘≤ ⅎ╠

╣╢⁹⌂⅔⁸ ≤⇔≡─ │ ⌐ ╠╣╢⅜⁸ (  2. 1(2)) ─

─ ⌐ ≠⅝⁸ ♬ ─ ⅜ и≤⇔≡ ↕╣√⁹ 

 

ה ⌐⅔↑╢ COD ─ ─ ┘ │  

2. 1⁸ ה ⌐⅔↑╢ ─ ┘ │  2. 2⌐⁸

─ ┘ │  2. 3 ⌐⁸

─ │  2. 4⌐ ∆≤⅔╡≢№╢⁹ 
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 2. 1(1)  ⌐ ╢ ─ ⌐ ∆╢  

▪ 

  

 

 

 

─ 

 

 

▬○fi

(pH) 

COD  

 

(DO) 

 nΊⱫ◐◘

fi  

( )  

A 

1  

┘ B ─ ⌐

→╢╙─ 

7.8  

8.3  
2mg/L  

7.5mg/L  

 

20CFU 

/100mL 

 

↕╣⌂

™↓≤⁹ 

B 

2  

 

┘ C ─ ⌐

→╢╙─ 

7.8  

8.3  
3mg/L  

5mg/L  

 
 

↕╣⌂

™↓≤⁹ 

C  
7.0  

8.3  
8mg/L  

2mg/L  

 
  

 

1.▪ꜟ◌ꜞ ≤│ ─╙─╩™℮⁹ 

50mL ╩ ⌐ ⱨꜝ☻◖⌐≤╡⁸ ♫♩ꜞ►ⱶ (10w/v )1mL ╩ ⅎ⁸ ⌐ ⱴfi●fi

◌ꜞ►ⱶ (2mmol/L)10mL ╩ ⌐ ⅎ√─∟⁸ ⇔√ ⌐ ⌐ 20 ∆╢⁹∕─ ╟

℮ ◌ꜞ►ⱶ (10w/v )1mL ≤▪☺ ♫♩ꜞ►ⱶ (4w/v )1 ╩ ⅎ⁸ ⁸ (2 1)0.5mL

╩ ⅎ≡╟℮ ╩ ↕∑≡⁸∕╣╩ ─ ⇔≡™╢♅○ ♫♩ꜞ►ⱶ (10mmol/L)≢≢╪┴╪

╩ ≤⇔≡ ∆╢⁹ ⌐ ─ ╦╡⌐ ╩ ™⁸ ⌐ ⇔√ ╩ ╘⁸

⌐╟╡ COD ╩ ∆╢⁹ 

COD(O2mg/L) 0.08×₡(b) (a) ₢×fNa2S2O3×1000/50 

(a) ♅○ ♫♩ꜞ►ⱶ (10mmol/L)─ (mL)  

(b) ⌐≈™≡ ⌂≈√ (mL)  

fNa2S2O3 ♅○ ♫♩ꜞ►ⱶ (10mmol/L)─  

2.™∏╣─ ⌐⅔™≡╙⁸ ╩ ≤⇔≡™╢ ╩ ≤⇔≡™╢

╩ ↄ⁹ ⌐≈™≡│⁸ 300CFU/100mL ≤∆╢⁹ 

3. ⌐ ™╢ │ CFU כ♬꜡◖ Colony Forming Unit /100mL≤⇔⁸ ╩ ≢

⇔⁸ כ♬꜡◖√⇔ ╩ ⅎ╢↓≤≢ ∆╢⁹ 

 

1.  ─  

2. 1    ⱴ♄▬⁸Ⱪꜞ⁸꞉◌ⱷ ─ ┘ ─  

2    Ⱳꜝ⁸ⱡꜞ ─  

3.    ─ ( ─ ╩ ╗⁹)  ⌐⅔™≡ ╩ ∂⌂™  
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 2. 1(2)  ⌐ ╢ ─ ⌐ ∆╢  

▬ 

   

 
─  

 

  

з 
┘и ─ ⌐ →╢╙─

( 2 ┘ 3 ╩ ↄ⁹)  
0.2mg/ L  0.02mg/ L  

и 

1  

┘й ─ ⌐ →╢╙─( 2 ┘

3 ╩ ↄ⁹)  

0.3mg/ L  0.03mg/ L  

й 
2 ┘к─ ⌐ →╢╙─( 3

╩ ↄ⁹)  
0.6mg/ L  0.05mg/ L  

к 

3  

 

 

1mg/ L  0.09mg/ L  

  

1. │⁸ ≤∆╢⁹ 

2. ─ │ ⱪꜝfi◒♩fi─ ⇔™ ╩ ∏╢⅔∕╣⅜№╢ ⌐≈™≡ ℮╙─≤∆

╢⁹ 

( )  

1. ─  

2. 1 ╩ ╘ ⌂ ⅜Ᵽꜝfi☻ ↄ⁸⅛≈⁸ ⇔≡ ↕╣╢ 

 2 ─ ╩ ⅝⁸ ╩ ≤⇔√ ⅜ ↕╣╢ 

 3 ⌐ ™ ─ ⅜ ⌐ ↕╣╢ 

3. ╩ ⇔≡ ⅜ ≢⅝╢  

 

► 

      

 

 

 

─

─  

 

 ⱡ♬ꜟⱨ▼ⱡכꜟ 

▪ꜟ◐ꜟⱬfi

♀fi☻ꜟⱱfi  

┘∕─  

A 
─ ∆╢

 
0.02mg/ L  0.001mg/ L  0.01mg/L  

A 

A ─ ─℮

∟⁸ ─

( ) │

─ ≤⇔≡

⌐ ⅜ ⌂  

0.01mg/ L  0.0007mg/ L  0.006mg/L  
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 2. 1(3)  ⌐ ╢ ─ ⌐ ∆╢  

◄ 

      

 

⅜ ה  

∆╢ ─  

 

 

1 

⌐⅔™≡ ─ ™ ⅜ ≢⅝╢

╩ ה ∆╢ │ ⌐⅔™≡ ─

™ ⅜ ≢⅝╢ ╩ ה ∆╢  

4.0mg/L  

2 

⌐⅔™≡ ─ ™ ╩ ⅝⁸

⅜ ≢⅝╢ ╩ ה ∆╢ │ ⌐⅔

™≡ ─ ™ ╩ ⅝⁸ ⅜ ≢

⅝╢ ╩ ה ∆╢  

3.0mg/L  

3 

⌐⅔™≡ ─ ™ ⅜ ≢⅝╢

╩ ה ∆╢ ⁸ ⌐⅔™≡ ─

™ ⅜ ≢⅝╢ ╩ ה ∆╢ │

╩ ∆╢  

2.0mg/L  

 

1. │⁸ ≤∆╢⁹ 

2. ≢ ─ ⅜ ⅝™↓≤⅜ ↕╣╢ ─ ⌐│⁸ ─Ᵽfi♪fi ╩ ™╢⁹  

 

 2. 2 ─ ┘ ─ ─ ─  

  

▬  ┘ ⌐⅔↑╢ √╢ │ ≢№╢↓≤ ⅛╠⁸ к╩

≡│╘╢╙─≤∆╢⁹ 

꜡  ┘ ⌐⅔↑╢ √╢ │ ≢№╢↓≤ ⅛╠⁸ к╩

≡│╘╢╙─≤∆╢⁹ 

Ɫ  ┘ ⌐⅔↑╢ √╢ │₈ 2 ₉⌐ ∆╢ ≢№╢↓

≤ ⅛╠⁸ й╩ ≡│╘╢╙─≤∆╢⁹ 

♬  ┘ ⌐⅔↑╢ √╢ │₈ 1 ₉⌐ ∆╢ ┘

≢№╢↓≤ ⅛╠⁸ и╩ ≡│╘╢╙─≤∆╢⁹ 

₈ ─ ┘ ⌐ ╢ ─ ─ ⌐≈™≡( )₉ 7 11 ⁸
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β ─  

─   

▪ 1  

0.3mg/L  

0.03mg/L  

↓─ │⁸ ◒꜡♄▬⁸Ɫ⸗ ⁸ ◄ⱦ ⁸◌♬ ⁸

♃◖ ⁸▬◌ ⁸ Ɫⱴ◓ꜞ⁸▪◌●▬ ─ ⅜

≢№╢⁹ ⌐⁸ ─ ≤ ⇔≡⁸◄ⱦ ╛◌♬ ─ ─

─ ╩ ↑╛∆™ ─ ⅜ ™⁹ 

↓─↓≤│⁸ ⅜ ─ ⌐ ⇔ↄ ╢↓≤⌂ↄ ⇔≡

™╢↓≤╩ ∆╙─≢⁸↓─╟℮⌂ ≢│ ⌂ ⅜Ᵽꜝfi☻ ↄ

⇔≡ ⇔≡™╢≤ ⅎ╠╣╢⁹╕√⁸ⱬfi♩☻ ─◄ⱦ ╛◌♬

╩ ╗ ─ ─ ™ ⅜ ↄ ↕╣╢↓≤

│⁸ ╩ ∂≡ ─ ⅜ ⌐ ↕╣≡™╢↓≤╩

⇔⁸ ⌂ ╩ ∆╢ ╙ ╕⇔™ ≤™ⅎ╢⁹ 

▬ 2  

0. 6mg/L  

0.0 5mg/L  

▪ ─

╩ ↄ⁹  

↓─ │⁸▬꞉◦ ⁸◖ⱡ◦꜡⁸☻☼◐⁸◌꜠▬ ≤™∫√ ⅛╠

╕≢─ ⁸ ─◦ꜗ◖⁸♫ⱴ◖ ─ ⅜╖╠╣⁸ ╩

≤⇔√ ⅜ ↕╣╢⁹⇔⅛⇔⌂⅜╠⁸◄ⱦ ⁸◌♬ ─ ─

─ ╩ ↑╛∆™ ─ │ ⌂ↄ⁸↓─╟℮⌂ ─

⌐≤∫≡ ─ │ ╕⇔ↄ⌂™⁹ 

► 3  

1.0mg/L  

0.09mg/L  

▪ ┘ ▬

─ ╩

ↄ⁹  

↓─ ≢│⁸▬꞉◦ ⁸◖ⱡ◦꜡⁸☻☼◐ ─ ⁸▪◘ꜞ ─ ─

⅜╖╠╣╢⅜⁸ ─ │ ≢│ⱪꜝfi◒♩fi ─▬꞉◦

⁸ ≢│ ─▪◘ꜞ ≢⁸↓╣╠ ⌐╟╢ ⅜

╩ ╘≡™╢⁹ ─ │⅛⌂╡ ⇔⁸ ─

│ ↄ─ ⌐≤∫≡ ╕⇔ↄ⌂™⁹ 

↓─╟℮⌐⁸↓↓≢│▬꞉◦ ╛▪◘ꜞ─╟℮⌂ ⌐ ∆╢

⅜ ∆╢√╘ ≤⇔≡─Ᵽꜝfi☻│ ™≤│™ⅎ∏⁸ ⌂

╩ ∆╢⁹ 

► ╩ ⅎ╢ ┘ ─ ─ │⁸ ⌐ ─

⅜╖╠╣⁸ ⌐╟╢▪◘ꜞ─┼™ ─╟℮⌂ ⅜ ⌐ ↓╡

╢ ≢№╢⁹ 

ⱡꜞ ⱡꜞ⌐≈™≡╖╢≤⁸ ⇔√ ≢ ↕╣╢⅜⁸ ⌐╟

╢ ┘ ─ ⌐ ™ ∟ ─ ⅜╖╠╣⁸ ─

┘ⱡꜞ ─ ⅛╠ ⇔≡⁸ⱡꜞ ⌐≤∫≡ ⌂ │ ⌡

▬ │ ► ─ꜝfi◒≢№╢⁹ 

₈ ─ ┘ ⌐ ╢ ─ ⌐≈™≡( )₉ 5 6 ⁸

╟╡  
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⌐ ⇔≡™╢₈▬₉⁸₈꜡₉⁸₈Ɫ₉│ ╩ ⇔≡⅔╡⁸ ⌐ ∆≤⅔╡≢№╢⁹ 

₈▬₉ ∟⌐  

₈꜡₉ 5 ≢ ╛⅛⌐  

₈Ɫ₉ 5 ╩ ⅎ╢ ≢ ╛⅛⌐  

1 2020 ─ ⁸ כ◘

ⱦ☻ ╟╡  

2 ₈ ⌐ ╢ ─ ─ ™⌐≈™≡₉ 60 6 12 126  

 2. 1 ⌐ ╢ ─ ┘  
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─ ─№≤⌐ ⇔≡™╢₈▬₉⁸₈꜡₉⁸₈Ɫ₉│ ╩ ⇔≡⅔╡⁸ ⌐ ∆≤⅔╡≢

№╢⁹ 

₈▬₉ ∟⌐  

₈꜡₉ 5 ≢ ╛⅛⌐  

₈Ɫ₉ 5 ╩ ⅎ╢ ≢ ╛⅛⌐  

1 2020 ─ ⁸ ⱦכ◘

☻ ╟╡  

2 ₈ ⌐ ╢ ─ ─ ™⌐≈™≡₉ 60 6 12 126  

 2. 2 ⌐ ╢ ─ ┘ ה  
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₈ ─ ⌐ ╢ ─ ⌐≈™≡ 5 ₉ 24 3 ⁸

⁸ ⁸2020 ─

⁸ ☻ⱦכ◘ ╟╡  

 2. 3 ─ ⌐ ╢ ─ ┘  
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₈ ⌐ ╢ ─ ─ ⌐≈™≡ ₉ 4 10 ⁸

╟╡  

 2. 4 ─  

ḱ  
ẑ ︡ ḭ

 

ḱ Ṍ Ṍ ḭ
25Ṍ30m

 
ẑ 25Ṍ30m

צּ
אל  
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3.  ─ ┘ ─ ─ ─ ⇔─  

♬ ─ ┘ ─ ─ ╩ ∆╢ ⌐ ↕╣√

₈ ─ ₉⌐⅔™≡⁸ ─ ⌐╟╡⁸∕─₈ ─ ₉

─ ⅛╠₈ ₉╩ ⌐│ 300CFU/100mL/L ╩ ⇔√⁹ 

⌐⁸ ⌐⅔↑╢ ─ ⌐│ ₁⌂ ⅜ ⇔≡™╢≤ ⅎ╠╣╢

⅜⁸ ─ ♬ ─ ┘ ─ ─ │ и≢№╡⁸

─ ⌐ ≤↕╣╢ ╩ ╢ ≤⌂∫≡™╢⁹ 

╟∫≡⁸ ♬ ⌐⅔↑╢ ┘ ─ ⌐≈™≡│⁸ ─

╛ ─ ⁸ ⌐ ∂≡⁸ ≤ ╩⇔√ ≢⁸

╛☼כ♬─ ╩ ╕ⅎ√ ─ ─ ⇔─ ⅜ ⌂ ≢№╢⁹ 

≢│⁸ ה ⌐⅔↑╢ ─℮∟⁸ ─ ⅜

↕╣≡™╢ⱡꜞ⁸▪◘ꜞ⁸▬◌♫◗╩ ≤⇔≡ ─ ה ─ ╩

∆╢≤≤╙⌐⁸∕─ ╛ ⌐≈™≡─ ╩ ⇔√⁹ 

 

3.1  ⱡꜞ⁸▪◘ꜞ⁸▬◌♫◗─ ⁸ ─  

₈ ה ⌐⅔↑╢ ─ ─ ⌐≈™

≡ ₉ 6 8 ⁸  ╟╡⁸ⱡꜞ⁸▪◘ꜞ⁸▬◌

♫◗─ │ ─≤⅔╡≢№╢⁹ 

 

ה ה ─ ╩  3. 1 ⌐ ∆≤⅔╡⁸ ─℮∟

≤ ─ ╩ ╪∞ ╟╡╙ ≢│ ⌐ⱡꜞ─ ⅜ ╦╣≡™╢⁹ 

ה ה ─ ≢│ ⌐▪◘ꜞ╩ ⅜ ╦╣≡

™╢⁹ 

⁸│◗♫◌▬ה  3. 2 ⌐ ∆≤⅔╡⁸ ─ ⅜ ⌐⌂∫≡⅔╡⁸

⇔√ │ ╩ ↄ ∆╢⁹ ╕╣≡ ╕≢─ ≢№╢√╘⁸ │

≤⌂╢⁹ 

⁸ⱡꜞ⁸▪◘ꜞ⁸▬◌♫◗⌐≈™≡│⁸⌐℮╟─↓ה ⌐ ≢ ↕╣≡⅔╡⁸

─ ⅛╠ ╩ ↑≡™╢╙─≤ ⅎ╠╣╢⁹ 
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:₈ ה ⌐⅔↑╢ ─ ─ ⌐≈™≡ ₉ 6 8 ⁸

  

 3. ה 1 ─ ≤ⱡꜞה▪◘ꜞ─  
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:₈ ה ⌐⅔↑╢ ─ ─ ⌐≈™≡ ₉ 6 8 ⁸

  

 3. 2 ▬◌♫◗─ ⌐ ∂√ ה  

 

₈ ה ⌐⅔↑╢ ─ ─ ⌐≈™

≡ ₉ 6 8 ⁸  ╟╡⁸ⱡꜞ⁸▪◘ꜞ⁸▬◌

♫◗─ ⁸ ─ │ ─≤⅔╡≢№╢⁹ 

 

ה ה ⌐⅔↑╢ ─ⱡꜞ─ ⱡꜞ─ ⅛╠

⇔≡ ╩ ⇔√ ─ │  3. 3⌐ ∆≤⅔╡⁸2003 ⅛╠ 2020

⌐⅛↑≡⁸ ⁸ ≤╙⌐ │ ⇔≡™╢⁹ 

ה ה ⌐⅔↑╢ ─▪◘ꜞ ─ │  3. 4 ⌐ ∆≤⅔╡⁸1991

╩Ⱨכ◒⌐∕─ │ ⇔⁸2016 │ ≤⌂∫≡™╢⁹ 

ה ⁸ ─▬◌♫◗ ─ │  3. 5⌐ ∆≤⅔╡⁸1980 ⌐

⌐⌂╡⁸ ─ ─√╘⌐ ⅜ ╦╣⁸∕─ ─ ⅜╖╠

╣√⅜⁸2010 ⌐ ┘ ⅜ ⇔ 2016 │ ─ ⅜ ™≡™╢⁹ 

 

⌂⅔⁸ ≤⇔≡⁸ ה ≢ ↕╣╢ ─ ─ ⁸ ≤

┘ ≤─ ⁸ ⁸ⱥꜝⱷ⁸ⱴ♄▬ ┘◘꞉ꜝ─ ─ ╩  

3. 6  3. 11 ⌐ ∆⁹ ≤ ┘ ≤─ ⌐≈™≡│ ⌂ │

↕╣≡™⌂™⁹ ⌐≈™≡│⁸2003 ⁸ ≢№╢⁹ⱥꜝⱷ⁸
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ⱴ♄▬ ┘◘꞉ꜝ⌐≈™≡│⁸↓↓ ⅜ ⇔≡™╢⅜⁸ ∂≡ 2000

⁸ ⇔≡™╢↓≤⅜ ↕╣╢⁹ 

 

 

 
:₈ ה ⌐⅔↑╢ ─ ─ ⌐≈™≡ ₉ 6 8 ⁸

  

 3. 3 ⱡꜞ─ ─ ה  

 

 

:₈ ה ⌐⅔↑╢ ─ ─ ⌐≈™≡ ₉ 6 8 ⁸

  

 3. 4 ▪◘ꜞ─ ─ ה  
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:₈ ה ⌐⅔↑╢ ─ ─ ⌐≈™≡ ₉ 6 8 ⁸

  

 3. 5 ▬◌♫◗─ ─ ה  

 

 

⌐≈™≡│⁸ ה ≢│ ↕╣╢ ⅜ ⌂™╕←╤ ⁸⅛∂⅝ ⁸⅛≈⅔

⁸↕╘ ∆╕ה↑↕⁸ ⁸⌐⇔╪⁸↕╪╕⁸√╠ ⁸╒∫↑⁸╘⌠↑ ⁸⅝∟∂⁸│√│√⁸⌐⅞∆

⁸ⅎ∕ ⁸│╙⁸√∟℮⅔⁸⇔™╠ ⁸≤┘℮⅔ ⁸√╠┌⅜⌐⁸∏╦™⅜⌐⁸═⌐∏╦™⅜⌐⁸⅔

⅝№╖ ⁸╒√≡⅜™⁸℮┌⅜™ ╒∫⅝ ⁸ ╒ │ ⅝⁸╕√⁸ ╙ ™√⁹ 

₈ ה  ₉ ─

e- Stat ╟╡  

 3. ה 6 ≢ ↕╣╢ ─ ─  
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1. │⁸ ─ 1─ ─ ╩ ∆⁹ 

2. ♬ ┘ Ɫ ≤│⁸ ─ ─ ─

─ ╩ ∆╢ ╩ ∆⁹⌂⅔⁸ ♬ ┘ Ɫ │ и≢№╢⁹ 

₈ ה  ₉ ─

e- Stat ┘ ◘▬♩╟╡  

 3. ה 7 ≢ ↕╣╢ ─ ≤ ┘ ≤─  

 

 
2002 │ ⅜♃כ♦─ ↕╣≡™⌂™√╘⁸2003 ╩♃כ♦─ ™≡ ⇔√⁹ 

₈ ה  ₉ ─

e- Stat ┘ ◘▬♩╟╡  

 3. 8 ─ ה  
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₈ ה  ₉ ─

e- Stat ┘ ◘▬♩╟╡  

 3. 9 ⱥꜝⱷ─ ─ ה  

 

 
₈ ה  ₉ ─

e- Stat ┘ ◘▬♩╟╡  

 3. 10 ⱴ♄▬─ ─ ה  

 

 

₈ ה  ₉ ─

e- Stat ┘ ◘▬♩╟╡  

 3. 11 ◘꞉ꜝ─ ─ ה   
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3.2  ─ ⌐≈™≡ 

─ │⁸ ─ ⌐╟╢ ─ ─ ╙ ╗

╛⁸ ⌐╟╢ ⅜ ⌂ ≤⇔≡ ⅎ╠╣╢↓≤⅛╠⁸ ⌐∕─

─ ╩ ⇔√⁹ 

 

₆ ─ ⌐╟╢ ₇ 

₈ ה ⌐⅔↑╢ ─ ─ ⌐≈™

≡ ₉ 6 8 ⁸  ╟╡⁸ ─

│ ─╟℮⌂ ⅜ →╠╣≡™╢⁹ 

 

ₒ▪◘ꜞ⌐⅔↑╢ ⌐╟╢ ─ ₓ 

ה ⁸ 2020 1 ⁸ 2023 2⌐╟╢≤⁸ ≢│ ⌂⸗♬

♃ꜞfi◓⌐╟∫≡▪◘ꜞ─ ─ ⅜ ↕╣≡⅔╡⁸∕─ ⁸▪◘ꜞ

─ ⅜ ∂≡™╢↓≤⅜ ↕╣≡™╢⁹ 

ה ╠ 2019 3│⁸ ⌐╟╢▪◘ꜞ ─ ╩⸗♬♃ꜞfi◓⇔√ ⁸

⌐⅔↑╢ ┼™ │ ≢╙ ╠╣╢╟℮⌂◌⸗╛♠ⱷ♃●▬⌐╟╢

─ ≢│⌂ↄ⁸ ─ ≢─ ה ⌐╟╢◄Ⱡꜟ◑כ─

⌐╟∫≡ ⅝ ↓↕╣╢≤⇔⁸∕─ ⌐│ ⌐╟╢ ─ ╩

⇔≡™╢⁹ 

ה 2023 4│▪◘ꜞ─ ≤ ─ ╩ ⇔⁸ ⅜ ™ │

™ ⌐ ═≡ ⅜ ⌐ ™↓≤╩ ⇔≡⅔╡⁸ ⌐╟╢ ⌐╟∫≡

⅜ ⇔≡™╢ ╩ ⇔≡™╢⁹ 

 

ₒ▬◌♫◗⌐⅔↑╢ ─ ⌐╟╢ ₓ 

ה 2020 5⁸ ☿fi♃כ ☿fi♃⁸≥╢╟⌐20206 כ

≢│▬◌♫◗─ ≤ DINה ─ ╩ ⇔⁸

─ ⅜ ─ ≢№╢↓≤╩ ⇔≡™╢  3. 12⁸  3. 13 ⁹ 

ה 2024 7│⁸ ⌐⅔↑╢ 1998 2022 ⌐⅛↑≡─ ⱪꜝ

fi◒♩fi ─ ⌐≈™≡ ⇔√ ⁸◌▬▪◦ ─ ⅜ ⅝ↄ ⇔⁸

─ ≤ ⇔≡™╢↓≤╩ ═≡™╢  3. 14 ⁹╕√⁸▬◌

♫◗─ ⅛╠ ⌐⅛↑≡─ ─ ≤ ≤─ ╩

⇔√ ⁸2012 ⁸▬◌♫◗─ ─ ⅝⌂ ⅜ ╠╣√ ≤⇔≡

⅜ ⇔√↓≤⌐╟╢ ╩ ⇔≡™╢  3. 15 ⁹ 

 

ₒⱡꜞ ⁸ ⌐⅔↑╢ ⌐╟╢ ₓ 

─◗♫◌▬הꜞ◘▪ה ⌐⁸ⱡꜞ ╛ ⌐≈™≡╙ ⌐

╟╢ ⅜ ↕╣≡™╢⁹ ╠ 2020 8│ ─ ⌐╟∫

≡ ⱡꜞ─ ⅜ ⌐№╡⁸ ╖ ─ ⅜ ⅝ ↓↕╣≡™╢↓≤
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╩ ⇔≡™╢⁹ 

ה ╠ 2022a9,2022b10 │⁸2010 ⌐⅔↑╢ Chl.a ⅜ ╩ ⌐

≢№╡⁸ ⅜ ⇔√↓≤⅛╠⁸ⱴ▪♫◗ה◦ꜗ◖─ ⅜ ⇔

≡ ⅜ ⇔√ ╩ ⇔≡™╢⁹ 

ה ╠ 2019 11⌐╟╢≤⁸▪◘ꜞ ─ ⌐ ∆╢ ≢│◦○ⱨ◐⁸◌

●Ⱶ●▬⁸ⱴ♥●▬⁸Ᵽ◌●▬─ ⅜ 2013 ⌐№╡⁸∕─

≤⇔≡⁸ ⌐ ℮ ⱪꜝfi◒♩fi ─ ⅜ ↕╣≡™╢⁹ 

 

ₒ╕≤╘ₓ 

ה ה ⌐⅔↑╢ ─ ⌐│ ₁⌂ ⅜ ⇔≡™╢≤ ⅎ╠╣╢

⅜⁸ ─ ╡ ─ ⅛╠ ⌐ ∆╢≤ ⅎ╠╣╢ ─

╛ ⌐ ⌂ ─ ⅜ ⌐ ⅝ↄ ⇔≡™╢ ⅜ ↕╣

≡™╢⁹ 

 

 
:₈ ה ⌐⅔↑╢ ─ ─ ⌐≈™≡ ₉ 6 8 ⁸

  

 3. 12 ─▬◌♫◗ ≤ DIN⁸ ─  

DINה 15 ⁸11- 3 ⁸ 10ה ─  

 

 

DIN ┘ │⁸ ─ 11 3 ─ ≢№╢⁹ 

:₈ ה ⌐⅔↑╢ ─ ─ ⌐≈™≡ ₉ 6 8 ⁸

  

 3. 13 ─▬◌♫◗ ≤ DIN⁸ ≤─  
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:₈ ה ⌐⅔↑╢ ─ ─ ⌐≈™≡ ₉ 6 8 ⁸

  

 3. 14 ⌐⅔↑╢ ⁸ ⁸ ⱪꜝfi◒♩fi ─  

 

 
:₈ ה ⌐⅔↑╢ ─ ─ ⌐≈™≡ ₉ 6 8 ⁸

  

 3. 15 4- 5 ⅛╠ 6- 7 ─ ─ ≤ 

⌐⅔↑╢ ─  

 

₆ ⌐╟╢ ₇ 

ₒ ה ┘ ┼─ ₓ 

⌐⁸ ─ ⌐≈™≡⁸ │ ┌™ ⁸ │ ≢№∫√  

3. 16 ⁹₈ ─ ╡ ⌐≈™≡ ₉⌐⅔™≡│⁸

⌐╟╢ ⌐≈™≡⁸₈ ₉ ⁸ 12 ╟

╡⁸ ─≤⅔╡ ↕╣≡™╢⁹ 

 

ה ה ≢│⁸ ה Ɽ♃כfi─ ⅛╠⁸ ⌂
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─ ─ ╛ ⌐≈⌂⅜╡ ─ ─

⅜ ↓╡⁸╕√⁸ ≤ ─ ⅛╠⁸ ⱪꜝfi◒♩fiה

─ ⌐≈⌂⅜╡⁸↓╣╠─ ╩ ↑≡ ⁸ ה ─ ─

⅜ ↓╢  3. 17 ⁹ 

ה ≢│⁸ ─ ⅛╠⁸ ─ ⌐≈⌂⅜╡⁸ ─

⅜⅔⅝⁸ ─ ⅜ ↓╢  3. 18 ⁹ 

ה ⌐ │ ─ ╩ ⅝ ↓⇔ ─ ⌐ ∆╢⅜⁸

⌐⅔↑╢ ≢⁸ ⌐⅔™≡│ ≢─ ⌐╟╢ ◒꜡

꜡ⱨ▫ꜟ ─ ⌐╟╡ ─ ⅜ ╠╣√⁹ ─

⅜ ╕╢ ⅜ ╠╣╢ ≢⁸ ─ │ ∆╢ ⅜

↕╣╢≤™∫√ ╙№╡⁸ ⅜ ⌐⅔↑╢ ─ ┼╙ ╩

╓∆ ⅜ ↕╣≡™╢⁹ 

 

ₒ ה ┼─ ₓ 

ה ⌐≈™≡⁸₈ ₉ ⁸ 2

12 ⌐⅔™≡⁸ ─≤⅔╡ ↕╣≡™╢⁹ 

 

ה ─ ≤⇔≡⁸ ⌐╟╢╙─≤ ⅎ╠╣╢ ≤⇔≡⁸ ╛

⁸ ─ ⅜ ≢ ↕╣≡™╢⁹ ─

─ ⁸ ─ ⁸▪◘ꜞ≢│ ╛ ─ ┼─ ⁸ ─

⌐ ℮▬☿◄ⱦ╛▪꞉ⱦ ─ ╙ ↕╣≡™╢⁹ 

ה ה ⌐⅔™≡│⁸ ⌐╟╢ ꞉◌ⱷ─ ╛⁸ ─ ⌐╟╢

↑ ─ ╣⌐ ℮ ⱡꜞ⌐⅔↑╢ ─ ⁸ ꞉◌ⱷ≢─

─ ╛ ┼─ ⌂≥⅜ ↕╣≡™╢⁹╕√⁸ ─ ⌐╟╢

─ ┼─ ⌂ ≤⁸ ─ ─ ⌐╟╢ ⌂

⌐╟╢╙─≤ ⅎ╠╣╢ ╛ ─ ⅜ ∂≡⅔╡⁸ ╙

⇔≡™╢⁹ 

ה ⱪꜝfi◒♩fi│ ─ ⅜ ↕╣≡™╢⁹ 

ה ↕╣╢ ≤⇔≡⁸ ─ ⌐≈™≡⁸ ⸗♦ꜟ

≤ ◦♫ꜞ○╩ ™√ │ ╦╣≡™⌂™╙──⁸ ↄ─

─ ⅜ ∆╢≤ ↕╣≡™╢⁹ ⌐ ℮ ╩ ∆╢ ╛

─ ⌐╟╡⁸ ─ ⅜ ∆╢≤ ↕╣≡™╢⁹ 

ה ─◌☺ⱷ─ ⌐≈™≡│⁸RCP2.6◦♫ꜞ○β─ ⁸ ⌐╟╢

─ ⅜ ∆╢⁹╕√⁸ⱡꜞ ≢│⁸RCP2.6◦♫ꜞ○─ ⁸2050

⌐│ ⌐╟╡ ─ ⅜ ≤ ═≡ 20 ╣╢≤ ↕╣

≡™╢⁹ 

ה ⱪꜝfi◒♩fi⌐⅔™≡│⁸ ⌐ ∆╢ ⌐╟╢

─┼™ ꜞ☻◒─ ⅜ ↕╣≡™╢⁹  
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βRCP◦♫ꜞ○ 

RCP◦♫ꜞ○≤│⁸ה ⌂ ●☻─ ╩ ≤⇔≡⁸ ─ ●☻

꜠ⱬꜟ≤∕↓⌐ ╢╕≢─ ─℮∟ ⌂╙─╩ ╪∞◦♫ꜞ○ 

○ꜞ♫◦ה ─ ─ ≤ ─ ─ │ ─≤⅔╡≢

№╢⁹ 

 
₈ ₉ ⁸ 2 12  

 

 

╟╡  

 3. 16 ⌐⅔↑╢ ─  
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₈ ₉( 2 12 ⁸ )  

 3. 17 ⌐╟╡ ↕╣╢ ─ ה  

 

 
₈ ₉( 2 12 ⁸ )  

 3. 18 ⌐╟╡ ↕╣╢ ─  
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3.3  ⱡꜞ ┘▪◘ꜞ⌐ ⌂  

₈ ה ⌐⅔↑╢ ─ ─ ⌐≈™

≡ ₉ 6 8 ⁸  ≢ ↕╣√ⱡꜞ─ ⌂

⌐ ⌂ ─ ⁸▪◘ꜞ─ ⅜ ∂╢ ─ ⁸₈

 ⌐ ⌂ ╕⇔™ ─№╡ ₉ 7 2

≢ ↕╣√ⱡꜞ ┘▪◘ꜞ⌐ ⌂ ╩  3. 1⌐ ∆⁹ 

 

 3. 1 ⱡꜞ ┘▪◘ꜞ⌐ ⌂  

ה  ⌐⅔↑╢ ─ 

 
 

ⱡꜞ─ ⌂ ⌐

⌂ ─  

▪◘ꜞ─ ⅜ ∂╢

─  

ⱡꜞ ⌐ ⌂

 

▪◘ꜞ⌐ ⌂

 

 DIN

0.1mg/L 
0.3mg/L 0.3mg/L  0.4mg/L  

 DIP ╡╪

0.01mg/L 
0.04mg/L  0.03mg/L  0.04mg/L  

 

₈ ה ⌐⅔↑╢ ─ ─ ⌐≈™

≡ ₉ 6 8 ⁸  ⌐╟╢≤⁸ⱡꜞ─ ⌂

⌐ ⌂ ─ ⁸▪◘ꜞ─ ⅜ ∂╢ ─ ⌐≈™≡⁸

─ │  3. 2⁸  3. 3 ⌐ ∆≤⅔╡≤↕╣≡⅔╡⁸ │ ─ ─≤⅔╡

≢№╢⁹ 

ה ≢ⱡꜞ⅜ ⌐ ∆╢√╘⌐ ⌂ │ DIN ⅜ 0.1mg/L⁸

DIP ╡╪ ⅜ 0.01mg/L≤↕╣≡™╢⁹ 

│≡™≈⌐ꜞ◘▪ה ⌐⅔™≡▪◘ꜞ─ ⅜ ∂╢ TN⁸ TP

─ │∕╣∙╣ 0.3mg/L⁸0.04mg/L ≢№∫√⁹⌂⅔⁸↓↓≢ ∆ │⁸▪◘

ꜞ⅜ ≢⅝╢⅛≥℮⅛─꜠ⱬꜟ≢№╢≤ ⅎ╠╣⁸ ⌂▪◘ꜞ─ ╛

─ ─√╘⌐│╟╡ ™꜠ⱬꜟ─ ⅜ ⌐⌂╢≤ ⅎ╠╣╢⁹ 

 

₈  ⌐ ⌂ ╕⇔™ ─№╡

₉ 7 2 ⌐╟╢≤⁸ⱡꜞ ⌐ ⌂ ⁸▪◘ꜞ⌐ ⌂

⌐≈™≡⁸ ─ │  3. 4⁸  3. 5 ⌐ ∆≤⅔╡≤↕╣≡⅔╡⁸

│ ─ 4 ─≤⅔╡≢№╢⁹ 

ꜞⱡה ⌐ ⌂ │ DIN ┘ ꜞfi DIP

│ PO4- P ≢ ↕╣≡™╢√╘⁸ ≢─ ⅛╠ ╠╣≡™╢ DIN/TN

│ DIP/TP ⌐╟╡ ╘╠╣√ ⁸ │ ⌡∕╣∙╣ 0.3mg/L ⁸

0.03mg/L ≤ ⅎ╠╣√⁹ 

⌐ꜞ◘▪ה ⌂ │⁸⅔⅔╗⌡ ≢│ 0.4mg/L ⁸ ≢│

0.04mg/L ≤ ⇔√⁹ 
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≢ꜞⱡה ⇔√ ⌂ │ⱡꜞ 10 3 ⌐ ⌂ ≢№╢⅜⁸▪

◘ꜞ⌐ ⌂ ╟╡ ™─≢⁸▪◘ꜞ⌐ ⌂ ╩ √∑┌⁸ⱡꜞ⌐

⌂ ╩ ≢⅝╢≤ ⅎ╠╣╢⁹ 

ꜞ◘▪ה │⁸  3. 1 ⌐ ∆╟℮⌐ ה ─ ⁸ⱡꜞ

│⁸ ─ ─℮∟ ≤ ─ ╩ ╪∞ ╟╡╙

≢ ╦╣≡™╢⁹↓╣╠─ ─╒≤╪≥│⁸▪◘ꜞ⌐ ⌂

0.4mg/L⁸ 0.04mg/L ╩ ╢ ⌐ ╕╣≡™╢ ─ ↄ│

и─ ⌐ ⇔≡™╢ ⁹ 

 



 

 

2
7 

 3. 2 ⱡꜞ─ ≤ ─  

 
:₈ ה ⌐⅔↑╢ ─ ─ ⌐≈™≡ ₉ 6 8 ⁸   

  



 

 

2
8 

 3. 3 ▪◘ꜞ─ ≤ ─  

 

:₈ ה ⌐⅔↑╢ ─ ─ ⌐≈™≡ ₉ 6 8 ⁸   
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 3. 4 ⱡꜞ⌐ ⌂  

 
─ 12 ₈ 8 ₉ 2018 119pp  

2 ₈ⱡꜞ ♥◐☻♩ 3 ₉ 2004 82pp. 

13 , ⱡ , , , , 2024. ⌐⅔↑╢ fiꜞה

⅔╟┘ ─ ≤▪◘ꜞ,ⱡꜞ ≤─ , 29, 30- 46.  

₈  ⌐ ⌂ ╕⇔™ ─№╡ ₉ 7 2  

 

 3. 5 ▪◘ꜞ⌐ ⌂  

 
─ 12 ₈ 8 ₉ 2018 119pp  

9 , , , , 2021. ─▪◘ꜞ Ruditapes philippinarum ─

≤ ה ꜞfi ─ ≤─ 85 69Ή78  

14 Uchida M, Ishihi Y, Watanabe S, Tsujino M, Tezuka N, Takada Y, Niwa K , 2023. 

Trophic state - dependent distribution of asari clam Ruditapes philippinarum in 

Japanese coastal waters: possible  utilization of asari stable isotope ratios as 

a production indicator. Fisheries Science, 89, 203 - 214. 

15 , , , , , 2025 ⌐⅔↑╢▪◘ꜞ ⅜ ╡ ≈

√╘⌐ ⌂ ≤ ─ ─ 89 1- 13  

13 , ⱡ , , , , 2024. ⌐⅔↑╢ fiꜞה

⅔╟┘ ─ ≤▪◘ꜞ,ⱡꜞ ≤─ , 29, 30- 46.  

₈  ⌐ ⌂ ╕⇔™ ─№╡ ₉ 7 2  
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4.  ─ ┘ ─ ─ ─ ⇔⌐≈™≡ 

₈3₉≢ ↕╣√ ┘ ─ ─ ─ ⇔─ ─ ╩

╕ⅎ⁸ ─  1. 1⌐ ∆ᵑ ᵔ─  4. 1⌐ ⌐≈™≡⁸ ─

╛ ─ ⌐ ∂≡ ⇔⅜ ⅛⌐≈™≡ ╩ ∫√⁹ 

 

 4. 1 ⌐ ╢ ─ ⌐ ∆╢ ─ ⌂ ─ [ ]  

  

ᵑ ⌂ ─ ה ⇔ ⌐₈ ─ ╛ ─ ⁸

⌐ ∂≡⁸ ≤ ╩⇔√ ≢⁸ ⌐

─ ┘ ⌂ ⇔╩ ℮↓≤₉╩ ⇔√⁹ 

ה ⌐⅔™≡⁸ ─ ⌐ √∫≡₈ ─ ⅜

╟╡╙ ⌂ↄ≤╙ ∆╢↓≤╩ ∆╢↓≤≤⌂╠⌂™

╟℮⌐ ∆╢↓≤₉≤⇔≡™╢⅜⁸₈ ─ ─ ⌐ ╦

∑≡ ⌐ ╩ ∆╢√╘ ╩ ∆ │⁸₈ ─

╩ ∆╢↓≤₉⌐│ √╠⌂™↓≤₉╩ ⌐

⇔√⁹ 

ќ ─ ⌐ ∂≡⁸ ─ ™ ┼ ∆↓≤╙

≤⇔√⁹ 

ᵒ₈ ─ ₉⌐

╢ ─ ⇔ 

ה ─ ≤ ⌐ ╘╢ │ ∏⇔╙ ⇔⌂™⁹ 

ה ≢⁸ ─₈ ─ ₉⅛╠₈ ₉╩

∫√⁹ 

─╣∏™ה ⌐⅔™≡╙₈ ₉╩ ≤∆╢ │

₈ ₉(300CFU/100mL )╩ ⇔√⁹ 

ᵓ ─ ─ ה  ⁸ ⌐≈™≡⁸ ─ ⌐ ∂≡⁸ ≢ ⇔

≡ ⌐ ╩ ∆╢↓≤⅜≢⅝╢↓≤≤⇔√⁹ 

ה ─ ⁸ ─ ╩ ─ ⌐ ∆ │⁸COD─

╙ ⌐ ∂≡ ⌐ ⌐ ⇔╩ ∆╢↓≤≤⇔

√⁹ 

ᵔCOD─ ─ ה  (AA,A )⁸ (A,B )⌐⅔™≡⁸ ╩ ≤

⇔√ ─ ⅜ ⌐ ∂≡™⌂™ ⁸COD─

─ ─ │ ∏⇔╙ ╦⌂ↄ≡╟™↓≤≤⇔√⁹ 

─CODה ╩ ╦⌂™ β≢№∫≡╙⁸ ⌐ ∆╢⸗♬

♃ꜞfi◓ COD⁸ │ ⇔≡ ⁹ 

 

βCOD─ ─ ╩ ╦⌂™ ╙⁸ ⌂ ─

─√╘⁸ ה ⅛╠─ COD─ ╛ │

⅝ ⅝ ⌐ ≢№╡⁸COD─ ╛ ⌐

∆╢╙─≢│⌂™⁹ 
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4.1  ⌂ ─ ⇔ 

4.1.1  ─ ┘ ─ ─  

╟╡⁸ ┘ ─ │  4. 1  4. 4 ⌐

∆≤⅔╡≢№╢⁹↓╣╕≢─ ─ ⌐╟╡⁸ ⌐ ─

─ ┘ │ 2013 25 ⁸╒╓ ╩ ⇔≡

™╢⁹⌂⅔⁸COD⌐≈™≡╙ ₈4.4  COD─ ─ ₉⌐ ∆╟℮⌐⁸

⌐╟╡ ╩ ⇔≡™╢ ⅜ ™⁹ 

⌐⁸ ↕╣√ 1996 8 ─ ─ │

─≤⅔╡≢№╢⁹ 

 

ה к─ ▬ ┘ ꜡ │ ┘ ≤╙⌐ ⇔≡™╢⁹ 

ה й─ Ɫ ≢│⁸ │ ⇔≡™╢╙──⁸ │ ⇔≡™╢

⅜№╢⁹o 1997 9 ⁸2003 15 ⁸

2006 18 ⁸2009 21 ⁸2011 23 ⁸

2015 27 ─ 6 ₓ 

ה и─ ♬ ≢│⁸ ┘ ≤╙⌐ 2013 25

⅜ ⇔≡™╢⁹ 

 

₆ ─ ─ ₇ 

─ ┘ ─ │  4. 5  4. 7 ⌐ ∆≤⅔╡≢№╢⁹╕

√⁸1996 8 ─ ─ │ ─≤⅔╡≢№╢⁹ 

 

ה к─ ▬ │ ┘ ≤╙⌐ 2007 19

⅜ ⇔≡™╢⁹ 

ה й─ ꜡ ≢│⁸ │ 2005 17 ⅜

⇔≡™╢⁹ ⁸ │ 2003 15 ∆╢ ⅜ ↄ

⌂∫≡™╢⁹ 

ה и─ Ɫ ≢│⁸ ┘ ≤╙⌐ ─ ≤ ∆╢≤ ∆

╢ │ ⌂™⁹⌂⅔⁸ │ 2026 8 3 27 ⌐ ╩

й⌐ ⇔√⁹ ≤⇔≡ й≢ ∆╢≤⁸1996 8

┘ ≤╙⌐ ╩ ⅜ ⇔≡™╢⁹ 
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 4. 6 ⌐⅔↑╢ ┘ ─ ₒ й⁸ ꜡ ₓ 
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2. Ɫ │ 2026 3 27 ⌐ ╩ й⌐ ⇔√√╘⁸ ≤⇔≡ й─

╩ ∆⁹ 

◘▬♩╟╡  

 4. 7 ⌐⅔↑╢ ┘ ─ ₒ и⁸ Ɫ ₓ 
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4.1.2  ─  

─ ⅛╠─ │  4. 8⌐ ∆≤⅔╡≢№╢⁹ 

COD⁸ ┘ ─ │⁸COD│ 1979 54 ≤ ⇔≡

2019 │ 6 ⁸ ┘ │ 2004 16 ≤

⇔≡∕╣∙╣ 2 ⁸ 3 ↕╣≡™╢⁹ 

 

 
 

 4. 8 ─  

 

 

4.1.3  ─  

₈ ה ⌐⅔↑╢ ─ ─ ⌐≈

™≡ ₉ 6 8 ⁸  ╟╡⁸ⱡꜞ ⁸

─ DIN ─ │  4. 9(1) ⁸TN ─ │  

4. 9(2) ⁸DIP ╡╪ ─ │  4. 9(3) ⁸TP ─ │  4. 9(4) ⌐

∆≤⅔╡≢№╢⁹ 

 

ₒ ⌐≈™≡ₓ 

─ꜞⱡה ⁸▪◘ꜞ─ ─ ⌐≈™≡│⁸ ─ ─ ≤ ⅝⌂

│⌂™ 1(1)⁸ 2(1) │ ⌐ ⁸ ⌂≥⁸

│ ⌐ⱡꜞ─ 3(2) ⁹ 

♬◌הⱦ◄ה ─ ⌐≈™≡⁸ 1(2)≢│⁸◄ⱦה◌♬ ─ │⁸

⌐ ⇔≡™╢⅜⁸╟╡ ⇔™ ⱷ♇◦ꜙ ⌐⅔™≡│⁸

⅜ ™ │ ≤⌂∫≡™╢ 3(1) ⁹◦ꜗ◖⌐≈™≡│⁸

2002 2004 ≢│ ╩ ⇔≡ ⅛╠ ⌐⅛↑≡ ⌐ ↄ ⅜

↕╣≡™√⅜⁸2018 2020 │ ╩ ⇔≡⁸ ⅜ ⇔≡⅔╡⁸4 ─

│ ─ ⁸5 │ ⌐ ╠╣≡™√ 4 ⁹ 

≡™≈⌐◗♫▪⁸ⱴ⅔⌂ה ─ ─ ⌐│ ⅜ ≤ ↕╣≡

™╢⅜⁸2002 2004 ≢│ ⅛╠ ⌐⅛↑≡ ⌐ ↄ ⅜

↕╣≡™√⅜⁸2018 2020 ≢│ ⅜ ⇔≡⅔╡⁸6 ┘ 7 ≢│

⌐ ⅜ ⇔≡⅔╡⁸8 ≢│ ⌐ ⇔≡™√ 5

⁹ 
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ₒⱡꜞ ⁸ ─ ─ ₓ 

DINה ⌐≈™≡│⁸ ה ≢│ 0.1mg/L ─ ⅜ⱡꜞ

─ ⌂ ⌐ ≢№╢⅜  3. 2 ⁸ ╙ ⌐ ∆╢₈ 10₉─

╩ ™≡⁸ 10 │╒≤╪≥─ ⌐ 0.1mg/L╩ ∫≡™╢⁹ 

DIPה ╡╪ ⌐≈™≡│⁸ ה ≢│ⱡꜞ─ ⌂ ⌐ ⌂

│ 0.01mg/L ≤⇔≡™╢⅜⁸ ≢╙ 1980 ⅛╠√┘√┘ ∫≡⅔

╡⁸ │∕─ ⅜ ⇔≡™╢⁹ 

TNה ⁸TP ⌐≈™≡╙ ⌐⁸▪◘ꜞ─ ⅜ ∂╢ ─

≤⇔≡∕╣∙╣ 0.3mg/L⁸0.04mg/L≤⇔≡™╢⅜  3. 3 ⁸ ⇔√ 5 ─

℮∟⁸ ╙ ─₈ 10₉╩ ™≡⁸ 10 │╒≤╪≥─ ⌐↓╣

╠─ ─ ╩ ╢╟℮⌐⌂∫≡™╢⁹╕√⁸ ≤ ≢│⁸ ─ ⅜ ⌐

⌐⅔™≡ ⅜ ≢№╡⁸ │ⱡꜞ╛▪◘ꜞ─ ⌐ ⇔≡│

⅜ ⇔≡™√≤ ⅎ╠╣╢⅜⁸ ≢│ ╙ ⇔≡™╢ ⅜№╢⁹ 

 

⌐⁸ ╟╡⁸ ─ ─ ─

≤ⱡꜞ ⌐ ⌂ ≤─ │  4. 10(1)⁸ ─ ─ ≤

ⱡꜞ ⌐ ⌂ ≤─ │  4. 10(2) ⌐ ⇔⁸ ─ ( )

─ ─ ≤▪◘ꜞ⌐ ⌂ ┘ ⅜ ∂╢ ≤─ │  4. 11(1) ⁸

( )─ ─ ≤▪◘ꜞ⌐ ⌂ ┘ ⅜ ∂╢ ≤─

│  4. 11(2) ⌐ ∆≤⅔╡≢№╢⁹ 

 

ₒ ⌐⅔↑╢ ─ ₓ 

ꜞⱡה ⌐ ⌂ ≤─ ⌐≈™≡⁸ ≢│⁸2013 25

╩ ╢≤⁸ й ┘ к─ ≢│╒≤╪≥─ ≢ⱡꜞ ⌐ ⌂

╩ ∫≡™╢⁹ ⁸ и─ ♬ ─ ⌐ ™ N- 5 ┘ N- 7≢

│ⱡꜞ ⌐ ⌂ ╩ ∫≡™╢ ⅜ ™⅜⁸∕─ ─ │ ∫≡

™╢ ⅜ ™⁹╕√⁸ и─ Ɫ ≢│⁸ⱡꜞ ⌐ ⌂ ╩

∫≡™╢ ⅜ ™⁹ 

ה ≢│⁸2013 25 ╩ ╢≤⁸ ≤ ⌐ й ┘

к─ ≢│╒≤╪≥─ ≢ⱡꜞ ⌐ ⌂ ╩ ∫≡™╢⁹ ⁸

и─ ♬ ─ ⌐ ™ N- 5 ┘ St1 ┘⌐ St3 ≢

│⁸ⱡꜞ ⌐ ⌂ ╩ ∫≡™╢ ⅜ ™⅜⁸∕─ ─ │ ∫

≡™╢ ⅜ ™⁹╕√⁸ и─ Ɫ ≢│⁸ ⌐ ™ K- 6⁸A- 8

┘ A- 14≢│ⱡꜞ ⌐ ⌂ ╩ ∫≡™╢ ⅜ ™⁹ 

⌐ꜞ◘▪ה ⌂ ┘ ⅜ ∂╢ ≤─ ⌐≈™≡⁸ ≢│⁸2013

25 ╩ ╢≤⁸ й ┘ к─ ≢│╒≤╪≥─

≢▪◘ꜞ⌐ ⌂ ┘ ⅜ ∂╢ ╩ ∫≡™╢⁹ ⁸ и─

♬ ─ ⌐ ™ N- 5 ┘ N- 7≢│▪◘ꜞ─ ⅜ ∂╢ ╩ ∫
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≡™╢ ⅜ ™⅜⁸∕─ ─ │ ∫≡™╢ ⅜ ↄ⁸╕√⁸ ≡─

≢▪◘ꜞ⌐ ⌂ ╩ ∫≡™╢⁹╕√⁸ и─ Ɫ ≢

│⁸▪◘ꜞ─ ⅜ ∂╢ ╩ ∫≡™╢ ⅜ ™⁹ 

ה ≢│⁸2013 25 ╩ ╢≤⁸ й ┘ к─ ≢

│╒≤╪≥─ ≢▪◘ꜞ⌐ ⌂ ┘ ⅜ ∂╢ ╩ ∫≡™╢⁹

⁸ и─ ♬ ─╒≤╪≥─ ≢⁸▪◘ꜞ⌐ ⌂ ┘

⅜ ∂╢ ╩ ∫≡™╢⁹╕√⁸ и─ Ɫ ╙⁸╒≤╪≥─

≢⁸▪◘ꜞ─ ⅜ ∂╢ ╩ ∫≡™╢⁹ 

 

⁸≥╢╟⌐♃כ♦─╠╣↓ ♬ ─ │⁸ ⅜

₈ ⌐ ⌂ ₉≤⇔≡ ⇔√₈ 0.4mg/L ⁸

0.04mg/L ₉╩ ╢ и( 0.3mg/L ⁸ 0.03mg/L )⌐

↕╣≡⅔╡⁸ (♬)─ ─ ─ ⁸ ╛☼כ♬─ ╩ ╕ⅎ

♬ ⌐⅔™≡ и╩ й⌐ ∆↓≤⅜ ≢№╢⁹ 
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:₈ ה ⌐⅔↑╢ ─ ─ ⌐≈™≡ ₉ 6 8 ⁸

  

 4. 9(1)  ⱡꜞ ⁸ ─ DIN─  

 

  



 

43 

 
:₈ ה ⌐⅔↑╢ ─ ─ ⌐≈™≡ ₉ 6 8 ⁸

  

 4. 9(2)  ⱡꜞ ⁸ ─ TN─  
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:₈ ה ⌐⅔↑╢ ─ ─ ⌐≈™≡ ₉ 6 8 ⁸

  

 4. 9(3)  ⱡꜞ ⁸ ─ DIP─  
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:₈ ה ⌐⅔↑╢ ─ ─ ⌐≈™≡ ₉ 6 8 ⁸

  

 4. 9(4)  ⱡꜞ ⁸ ─ TP─  
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1. ─ ⁸ ☻ⱦכ◘ ╟╡  

2. ◘▬♩╟╡  

 4. 10(1)  ─ ( )─ ─ ≤ⱡꜞ ⌐ ⌂ ≤─  
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1. ─ ⁸ ☻ⱦכ◘ ╟╡  

2. ◘▬♩╟╡  

 4. 10(2)  ─ ( )─ ─ ≤ⱡꜞ ⌐ ⌂ ≤─  
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1. ─ ⁸ ☻ⱦכ◘ ╟╡  

2. ◘▬♩╟╡  

 4. 11(1)  ─ ( )─ ─ ≤▪◘ꜞ⌐ ⌂ ┘ ⅜

∂╢ ≤─  
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1. ─ ⁸ ☻ⱦכ◘ ╟╡  

2. ◘▬♩╟╡  

 4. 11(2)  ─ ( )─ ─ ≤▪◘ꜞ⌐ ⌂ ┘ ⅜ 

∂╢ ≤─  
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1₈ ─ ┘ ⌐ ╢ ─ ⌐№√∫≡─ ₉ 

₈   12 ₉ 7 10 9  

1(1)  ─ ─ ─ ─ ה  
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1₈ ─ ┘ ⌐ ╢ ─ ⌐№√∫≡─ ₉ 

₈   12 ₉ 7 10 9  

1(2)  ─ ─ ─ ─  
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ₒ ₓ 

  

₈ ◦☻♥ⱶ₉ ╟╡  

2 ─ ─ ה  

 




































































