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│∂╘⌐ 

 

31 1956 ⁸ ⌐⅔↑╢ ⅛╠ ↕╣√ⱷ♅ꜟ ⌐

↕╣√ ╩ ═╢↓≤⌐╟∫≡ ⅝√ ─ ≢№╢ ⅜ ⌐ ↕╣⁸

40 1965 ⌐│ ⌐⅔™≡ ─ ⅜ ↕╣√

⁹ ⅜ ⌐⅔™≡ ⌐ ∆╢ ⌐╟╡ ⅝ ↓↕╣√ ≤™℮

≤ │⁸∕─ ⅜╡≤ ↕⌐⅔™≡ ⅜ ─ ⅜⌂™ ≢№╡⁸

⌐╙ ⌐╦√╡ ⅝⌂ ─ ≤⌂∫√⁹ 

UNEP ─ 1⌐╟╣┌⁸ ┘ │⁸ᵑ ⁸ ─

─ ⁸ᵒ ⌐ ─ ⁸ ┘ ─ ⁸☿ⱷfi♩ה ▪ה

ꜟ◌ꜞ ⁸ ╛ ─ ─ ─ ⁸ɔ ⁸ ┘ ⌐ ↕╣√╙─

⅛╠─ ⌐╟∫≡ ⌐ ↕╣╢⁹╕√⁸ ≢ √ ⁸ ─

⅛╠─ │⁸ ⁸ ה ╩ ╗ ┼─ ─ 5,500

8,900 ♩fi ─ 30 ╩ ╘╢⁹∕─ 10 │ ⌐╟╢ ⁸ ╡ 60 │⁸

↕╣ ─ ╛ ⌐ ⁸ ⌐╙╦√∫≡ ⇔√ ─ ⌐╟╢╙─≢

№╢ ⁹ 

 
0.1 ─  

 

─ ─ ╩ ∆╢↓≤│⁸ ╩ ∆╢ ╩ ∆╢√╘⌐ ╘

≡ ≢№╢⁹UNEP ─ ⌐╟╣┌⁸ ⅛╠ ╕≢─ ─ ⌐ ─

─ │ ⌐ ⇔≡⅔╡⁸↓─ │ ⌐ ⇔≡™╢≤ ⅎ╠

╣≡™╢⁹╕√⁸ ┼─ ⅜ ─꜠ⱬꜟ─╕╕≢№∫≡╙⁸ ⌐╦

√∫≡ ⌐ ─ ⌐⅔↑╢ ⅜ ⇔ ↑╢≤ ↕╣≡™╢⁹↕╠⌐⁸ │

⌐⅔™≡Ᵽ◒♥ꜞ▪─ ⅝ ⌐╟╡ⱷ♅ꜟ ─ 2┼≤ ↕╣⁸

╩ ∂√ ⌐╟∫≡ ─ ─ ⌐ ⌐ ↕╣╢⁹ 

                                                   
1 UNEP. (2013). Global Mercury Assessment 2013.  
2 ─ ╩ ⇔≡ⱷ♅ꜟ ╩ ⌐ ∆╢≤⁸ ─ ⌐ ™ ╩ ↓∆⁹ ⌐ ┼─

⅜ ⅝™√╘⁸ ╟╡ ⅜ ∆═⅝ ─ ≤∕─ ⅜ ↕╣≡™╢⁹ 
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─    
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2 

 

⌐╟╢ ─ ≤ ─ ╩ ↑≡⁸ 21 ─ UNEP

╩ ≡ ─ ⌐ ↑√ ⅜ ↕╣╢↓≤≤⌂╡⁸ 25 10

⁸ ┘ ≢ ↕╣√ ⌐⅔™≡₈ ⌐ ∆╢ ₉ ₈

₉≤™℮⁹ ⅜ ↕╣√⁹ ⅜ ≢│⁸ ─ ≤⇔≡₈ ⌐╟╢

─ ─ ⌐ ∆╢ ₉ ₈ ₉≤™℮⁹ ┘₈ ─ ╩

∆╢ ₉ ₈ ₉≤™℮⁹ ⅜ 27 ─ ⌐⅔™≡⁸ ה

⇔⁸ 27 6 ⌐ ↕╣√⁹ 

⌐ ≠⅝ ─ ⅜ ↕╣╢↓≤⅛╠⁸ ⅜ ╕∆

╕∆ ≤⇔≡ ↕╣╢ ⅜ ↕╣╢⁹ ⁸Ⱳ♃fi ┘ ─

│⁸ ⌐⅔™≡╙ ↄ ↕╣≡⅔╡⁸ ≤⇔≡ ↕╣√ ⌐│ ⌐

⅜⌂↕╣╢ ⅜№╢⁹ ≢│⁸ 16 ⌐⅔™≡⁸₈ │⁸ ⅜

╩ ⌐ ∆╢√╘⌐ ⌂ ⌂ ∕─ ─ ╩ ∏╢╟℮ ╘⌂↑╣┌⌂

╠⌂™⁹₉≤ ─ ╩⁸ 17 ⌐⅔™≡⁸₈ │⁸∕─ ─ ⌐ ∂

≡⁸∕─ ⌐⅔↑╢ ↕╣√ ╩ ⌐ ∆╢√╘⌐ ⌂ ╩ ∏╢╟

℮ ╘⌂↑╣┌⌂╠⌂™⁹₉≤ ─ ╩⁸∕⇔≡ 18 ⌐⅔™≡⁸₈ ─

╕√│ ─ ╩ ℮ │⁸ ┼─ ─ ⌐ ∆╢ ∕─ ─

⅜ ╩ ⌐ ⇔≡ ∆╢↓≤╩ ∆╢↓≤⌐ ∆╢ ╩ ∆╢╟℮

╘⌂↑╣┌⌂╠⌂™⁹₉≤ ─ ╩∕╣∙╣ ⇔≡™╢⁹╕√⁸ ≢

│⁸ ─℮∟ ─ ●☻ ─ ⌐≈™≡ ⅜ ╘╠╣╢↓≤≤⌂∫

√⁹ 

●▬♪ꜝ▬fi│⁸ ─ ╩ ∆╢ ╩ ≤⇔≡⁸ ⅜

≤⇔≡ ↕╣√ ─ ╡ ™⌐ ∆╢ ╩≤╡╕≤╘√╙─≢№╢⁹╕√⁸ ─

─ ╩╕≤╘√ 3╙⁸№╦∑≡ ⇔≡™√∞⅝√™⁹ 

 

                                                   
3 ─◘▬♩⅛╠ ≢⅝╢⁹http://www.env.go.jp/recycle/waste/mercury -disposal/index.html  
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1  ●▬♪ꜝ▬fi⌐≈™≡ 

1.1 ─  

  

 4⅜ ↕╣≡™╢ ⅜⁸ ≤⌂∫√╙─⁹ 

 ╩ ─ ╛ ≤ ↑≡⁸ ⅛╠ ∆

╢ ⁹ 

fiꜛ◦כ♥☻  ⅜ ─ ╩fiꜛ◦כ♥☻⌐≥↔ ↑⁸ ⌐ ⇔√

⌐⁸ ⌐ ╩ ⇔≡╙╠™ ⅜ ∆╢ ⁹ 

 ⅜ ∆╢ ⌐ ⅜ ╩ ∟ ╖⁸∕╣╩

⅜ ∆╢ ⁹ 

 ⅜ ⌐ ⇔≡⁸ ⌐ ─ ╩

⇔⁸ ⅛╠ ∟ ╕╣√ ╩ ⅜ ∆╢ ⁹ 

 ⅜№╠⅛∂╘ ⇔√ ה ⌐ ╩ ↑≡⁸

⅛╠ ∟ ╕╣√ ╩ ∆╢ ⁹ 

 ⌐⅔™≡⁸ │ ↕╣≡™√⅜⁸ │ ↕╣╢↓≤╙

↕╣╢↓≤╙⌂ↄ ↕╣≡™╢ ─↓≤

⁸ ⁸ ⁹ 

  

1.2 ●▬♪ꜝ▬fi─ ┘  

│⁸ ─ ≤⇔≡₈ │⁸∕─ ─ ⌐ ∂≡⁸

∕─ ⌐⅔↑╢ ↕╣√ ╩ ⌐ ∆╢√╘⌐ ⌂ ╩ ∏╢╟℮

╘⌂↑╣┌⌂╠⌂™⁹₉ 17 ⁸ ─ ≤⇔≡₈ │⁸ ⅜ ╩ ⌐

∆╢√╘⌐ ⌂ ⌂ ∕─ ─ ╩ ∏╢╟℮ ╘⌂↑╣┌⌂╠⌂™⁹₉ 16 ≤

╘≡™╢⁹ 

↓╣╩ ╕ⅎ⁸ ●▬♪ꜝ▬fi│⁸ ⅜ ╩ ⌐ ∆╢√╘⌐ ⌂

≤⇔≡⁸ ─ ⌂ ≤ ╩ ∆╢↓≤╩

≤⇔≡™╢⁹ 

─ 1 ≢│╕∏⁸ ●▬♪ꜝ▬fi─ ≤⌂╢ ⌐≈™≡ ∆╢⁹2 ⌐

⅔™≡⁸ ─ ⌐ ⇔≡⁸ ה ה ה ─ ⌐ ↑≡ ╛

╩ ⇔⁸3 ⌐⅔™≡⁸ ╛ ─ ⌐

⇔≡─ ╛ ╩ ∆⁹ ─ ╩╕≤╘√ ≤≤╙⌐ ↕╣√™⁹ 

                                                   
4 ┘  



 

4 

 

 

ủ◖ꜝⱶ ┘ ─ ⌐≈™≡ 

 

 ╛ ─ ⌐ ↕╣≡™╢ │⁸ ≢№╢⁹

⅜ ⇔√ ⁸ ─ │ ∆╢≤ ⇔≡ ≤⌂╢⁹ ⇔≡™⌂™

│⁸ ⇔≡╙ │╒≤╪≥⌂™5⁹ ⁸ │ ┌ↄ ⌐╟∫≡⁸

- ─ ⁸ ⁸┤╢ⅎ≤™∫√ ┼─ ⅜№╢≤↕╣╢√╘⁸

│ ↕∑⌂™↓≤⅜ ╕⇔™⁹ ⇔√╙─╩ ℮ ⁸ ↕╣√ ≢│

╩ ℮↓≤⌐╟╡ ╩ ∆╢↓≤⅜≢⅝╢⁹⌂⅔⁸ ≢─ ה ה ⌐

⇔√ │⁸ ╩ ⅎ╢↓≤│⌂™≤ ⅎ╠╣╢⅜⁸ ⇔√ │

⌐●ꜝ☻ ╛ⱳꜞ ⌐ ╣≡ ─ ה ╩ ←↓≤⅜ ≢№╢⁹ ⇔√ ─

─ ™│ ●▬♪ꜝ▬fi─₈2.7 ⇔√ ─ ₉╩ ↕╣√™⁹ 

 

 

 

                                                   
5 ₈ ⱨ□▬ꜟ ₉⁸P241 20 30  
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1.3 ●▬♪ꜝ▬fi─ ≤⌂╢  

 

⅜ ≢ ⇔≡™╢ ⌂ │⁸ 1.3.1─≤⅔╡≢№╡⁸ ●▬♪ꜝ▬fi─

≤⌂╢ ⅛╠ ↕╣╢ │⁸ 1.3.2⌐ ∆ ≢№╢⁹╕√⁸₈

⌂ ꜞ☻♩₉⅜ 27 ⌐≤╡╕≤╘╠╣⁸ ─►▼Ⱪ◘▬♩ ≢ ↕╣

╢ ≢№╢⁹ ⌐ ⅜ ╖ ╕╣√ ₈ ╖ ╖ ₉≤™℮⁹ ─

⌐≈™≡│⁸∕∟╠╙ ↕╣√™⁹ 

 

1.3.1 ⅜ ≢ ⇔≡™╢ ⌂  

 ⌐ ™╠╣╢ 2010  

⁸ ꜝfiⱪ⁸HID ꜝfiⱪ  3.0t  

⁸  1.9t  

⁸  0.8t  

Ⱳ♃fi  1.0t  

 

1.3.2 ●▬♪ꜝ▬fi─ ≤⌂╢  

   

 

╛ ≢ ╦╣≡™╢ ⌐│ ─√╘⌐

⅜ ↕╣≡⅔╡⁸ 1 №√╡ 6mg⅜ ↕╣

≡™╢ 25 ⁹ 

∆╣┌⁸ ⅜ ⌐ ╣⁸ ⅜ ∂╢⅔∕╣⅜№╢⁹ 

⅜ ↕╣≡™╢⅛≥℮⅛│⁸ ─ ─▪ꜟⱨ□ⱬ

♇♩⌐╟∫≡ ↑╢↓≤⅜≢⅝╢6⁹ ⅜ ↕╣≡™╢

│ ─≤⅔╡≢№╢⁹ 

─ ─▪ꜟⱨ□ⱬ♇♩ ─  

F ⁸ ⁸◖fiⱤ◒♩  

EF  

GL ꜝfiⱪ 

B⁸N⁸M⁸H ⌂≥ HID ꜝfiⱪ 

 

│⁸ ╟╡ ⁸ ⁸

◖fiⱤ◒♩ ⁸ ─  

 

 ─ ╛ LED

ꜝfiⱪ ⌐│⁸ │

↕╣≡™⌂™⁹ 

─

─▪ꜟⱨ□

ⱬ♇♩ 

─

 

L⁸LW⁸G⁸

NL⁸R⁸KR

⌂≥ 

 

LD  LED  

J Ɫ꜡◕fi

ꜝfiⱪ 
 

                                                   
6 ─ ⌐ ∆╢ ─ http://www.jlma.or.jp/anzen/suigin/katei.htm  

⌐≈™≡─ ⌂ │⁸ ─◘▬♩≢ ⁹http://ww w.jlma.or.jp/tisiki/pdf/guide_keikou.pdf  

http://www.jlma.or.jp/anzen/suigin/index.htm 
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Ⱳ
♃
fi

 

Ⱳ♃fi ─℮∟⁸ ⌐ ∆╙─│ ⅜ ↕╣≡™╢

⅜№╢ ⅜ ↕╣≡™╢ ⁸ │

─ ⁹⌂⅔⁸↓╣╠│

BAJ ─ ≤╙⌂∫≡™╢⁹ 

 

   ─ 7 

 

PRˈˈ 

 

╒╓ ≡ ⅜ ╦╣≡™

╢⁹ 

0.8g 

 

SRˈˈ 

 

2005 ↕╣≡

™╢⅜⁸ ⅜ ╦╣≡™╢

╙─⅜ ↕╣╢ ⅜

№╢√╘⁸ ≤∆╢⁹ 

0.5g 

▪ꜟ◌ꜞ

Ⱳ♃fi

 

LRˈˈ ◕כⱶ

 

2009 ↕╣≡

⅝≡™╢⅜⁸ ⌂⅔ ⅜

╦╣≡™╢╙─⅜ ⇔≡

™╢ ⅜№╢√╘⁸

≤∆╢⁹ 

1.6g 

 

Ⱳ♃fi │⁸ ─ ⌐ ╠⌂ ≤

⅜№╡⁸ ╠⌂ ─ ⌐SRˈ ─̍ ⅜№

╢⁹ 

  

 
 

 

 

 

√∞⇔╒≤╪≥─ │⁸ ⌐ ⅜№╡⁸

⅜≢⅝⌂™⁹⇔√⅜∫≡⁸ ⌐ ⅜ ™≡⅔╡⁸

⌐ ─⌂™╙─│ ≤╖⌂⇔⁸ ≤∆╢⁹ 

◌ⱷꜝ─ ≢ ™

╠╣≡™√ │

1995 ⌐ ↕╣≡

™╢⅜⁸ ⌂⅔ ↕╣╢

⅜№╢⁹↓╣│⁸

─

≤⌂∫≡™

⌂™↓≤⌐ ∆╢

⅜№╢⁹ 

NRˈ ⁸̍MRˈˈ  

 

ꜞ♅►ⱶ◖▬fi │⁸

╩ ⇔≡™⌂™√╘⁸

─ ≤⌂∫≡

™⌂™↓≤⌐ ∆╢

⅜№╢⁹ 

CRˈ⁸̍BRˈ  ̍

 

1990 ⌐ ≢

↕╣√ ⌐│

⅜ ╦╣≡™√⁹╕√

≢ ↕╣√ ⌐│

⅜ ╕╣≡™╢

⅜№╢⅜⁸ ⁸ ≢

↕╣≡™╢ ⌐

│ │ ╦╣≡™⌂™⁹

™ ╛ ≢

↕╣√ ╩∕╣

─ ≤ ⇔≡

∆╢↓≤│ ⌐ ⇔

ↄ⁸╕√⁸ ⌐ ╕╣

╢ ⁸ⱴfi●fi⌂≥│

≤⇔≡─ ╙№

╢↓≤⅛╠⁸≢⅝╢∞↑

│₈ ₉≤™℮

≢╕≤╘≡ ∆

╢↓≤⅜ ╕⇔™⁹ 

 

                                                   
7 ─ ₈ 26 ─ ⌐ ∆╢ ─ ⁸ ┘ ─ ⌐

╢ ₉ 

 

SRˈˈ  

LRˈˈ▪ꜟ◌ꜞⱲ♃

fi  
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1 №√╡ 1.2 ─ ⅜ ╦╣≡⅔╡⁸

200 ⌐ ∆╢ 25 ⁹

↓─√╘⁸ ⌐ ↕╣√ ⌐

⌐ ⅎ╢ ⅜ ⅝ↄ⁸ ⌂

⅜ ╘≡ ≢№╢⁹ 

Ί 

 

1 №√╡⁸ 3.7 ─ ⅜ ╦╣≡⅔╡⁸

620 ⌐ ∆╢ 25 ⁹↓─√╘⁸ ⌐

↕╣√ ⌐ ⌐ ⅎ╢ ⅜ ⅝ↄ⁸ ⌂ ⅜

╘≡ ≢№╢⁹ 

 

Ί 

 

№√╡ 48 ─ ⅜ ╦╣≡⅔╡⁸

8,000 ⌐ ∆╢ 25 ⁹

↓─√╘⁸ ⌐ ↕╣√ ⌐ ⌐ ⅎ

╢ ⅜ ⅝ↄ⁸ ⌂ ⅜ ╘≡ ≢№╢⁹ 

│ ≤⇔≡ ≢№╢⅜⁸ ≢

╙ ╦╣≡™√↓≤⅜№╡⁸ ⌂⅔ ↕╣≡™

╢ ⅜№╢⁹ 

Ί 

 

 

ủ◖ꜝⱶ ⅜ ╕╣≡™╢∕─ ─  

 

 ⌐ ∆ │ ─ ⅜ ⌂™√╘⁸ ⌂ ≤│⇔⌂™⅜⁸ ⅜ ╕╣≡™

╢↓≤⌐ ∆╢ ⅜№╢⁹ 

 

 

╒≤╪≥─ │ ╩ ⇔≡™⌂™⅜⁸ ⁸

HgS ╩ ∫√ ⅜ ≢ ↕╣≡™╢⁹

╩ ⇔≡™╢╙─│⁸ ⅜ ™ ≢ ╦╣≡⅔╠

∏⁸ ⅜∕─╕╕ ⇔≡™╢⁹ 
 

ⱴכ◐ꜙ꜡◒꜡ⱶ  

♅fi⁹ⱷꜟⱩ꜡Ⱶfi ─ ≢№╡⁸ ≤⇔≡ ↕╣╢⁹

≢│ ─ⱷꜟⱩ꜡Ⱶfi─ │ 1973 ⌐ ↕╣√⅜⁸ ─ ⌐╟∫≡

↕╣⁸ⱴכ◐ꜙ꜡◒꜡ⱶ ─ ה ╙ ↑╠╣≡™╢⁹ 

 

β ╒≤╪≥ ↕╣⌂™⅜⁸ ⌐⅔™≡⁸ ⌐ ≠⅝⁸ ⌐ ⇔≡

⇔≡™√ ⅜ ≤⌂∫√ ⌐≈™≡│⁸ ⅜ ┼ ה ⇔⌂™╟℮⁸

∕─╕╕ ⌐ ⇔√ ≢⁸ ⌐ ↕╣≡™╢ ─ ─ ╩ ⇔√╕╕

ה ╩ ™⁸ ⌂ ╩ ℮ ⅜№╢⁹ 
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2  ∆╢ ─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.1 ⅛╠─

 

2.2   

¶ ⇔⁸ ⅜ ה ⇔⌂™╟℮ ∆╢ 

¶ ∕─ ─ ≤ ⇔⌂™╟℮⁸ ⇔≡ ∆╢ 

¶ ∕─ ─ ≤ ⇔⌂™╟℮⌐ ↑≡ ∆╢ 

¶ ─ ╩ ╕ⅎ≈≈⁸ ⌂ ╩

∆╢ 

¶ ⇔√ ─ │ ╦⌂™ 

¶ ╛ ╩ ℮ ⌐│ ⌐ ┘ ⇔⌂

™╟℮ ⌐ ∆╢ 

¶ ╩ ⁸ │ ∆╢⌐№√∫≡│⁸ ╩ ⌐ ℮↓

≤⅜≢⅝╢ ╛ ╩ ⇔⁸ ⅜ ⌐ ┘ ⇔

⌂™╟℮⁸ ⌐ ⅜ ╦╣╢↓≤╩ ∆╢ 

¶ ╩ ∆╢√╘─ ╩ ⇔√ ╩ ≤

⅛╦∆ 

2.1 ─ ⅛╠ ה ╕≢─ ╣≤ ≢─ ─  

¶ ⇔⌂™╟℮⌂ ≤∆╢╟℮ ∆╢ 

¶ ∕─ ─ ≤ ⇔⌂™╟℮⌐ ∆╢ ≤∆╢ 

¶ ≤⇔≡─ │ ╦⌂™╟℮ ∆╢ 

¶ ⌐ ⇔≡⁸ ┼ ─ ╩ ╢ 

2.3  

2.6 ┼─

 
¶ ⅜ ╛ ─ ⌐ ╓∆ ⌐ ∆╢ ⌂ ╩╙≤

⌐⁸ ⅜ ⌐ ╡ ╦╣╢╟℮⁸ ┼

∆╢ 

2.4 ⅎ

─  
¶ ⅎ ⌐ ⅜ ∂⌂™╟℮ ⌂ ╩ ∂╢ 

¶ │⁸ ─ ╩ ∆╢╟℮⌂ ╩ ∂╢ 

¶ ∕─ ─ ≤ ⇔⌂™╟℮ ⇔≡ ∆╢ 

2.5 ⁸

┘ꜞ◘▬

◒ꜟ 

2.7  

 
¶ ⌐⅔™≡ ⅜ ⇔√ ─ ╩

⇔ ⇔≡⅔ↄ 
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2.1  ⅛╠─  

 

ₒ ─ ה ₓ 

ה  

╛ ─ │ ╣╛∆ↄ⁸ ⇔√ ⌐ ⅜ ה ∆╢

⅜№╢⁹⇔√⅜∫≡⁸ ⅜ ⇔⌂™╟℮⌂ ┘ ⇔√ ─

─ ╩ ⌐ ╘≡⁸∕─ ╩ ⌐ ╘╢ ⅜№╢⁹ 

 

 

─ ╩ ∆╢≤≤╙⌐⁸ ⅜ ⇔√ ⌐∕─

─ ⅜ ⌐╟∫≡ ↕╣╢↓≤╩ ←√╘⁸ ╩ ℮ ⅜№╢⁹╕√⁸

⌐╟╢ ─ ┼─ ╩ ∆╢√╘⁸ ≤⇔≡─ │ ╦⌂™╟℮⌐∆╢ ⅜

№╢⁹ 

 

┼─  

⌐ ⌐ ⌐ ⇔≡╙╠℮√╘⁸ ─ ⌂ ה ╛⁸

ה ה ⌐≈™≡⁸ ⌐ ∆╢ ⅜№╢⁹ 

 

ₒ ─ ₓ 

ה  

╛ ─ │ ╣╛∆™√╘⁸ ╛☻כ◔─ כ◔─

☻⌐ ╣╢⁸ ≢ ∆╢⁸ ─√╘─ ⌐ ⇔≡╙╠℮ ⁸ ⇔⌂™╟℮

⌂ ≤∆╢↓≤⅜ ╕⇔™⁹ ⇔√ │⁸ⱳꜞ ╛ ≢⅝╢ ⌐

╣╢ ⁸ ⅜ ה ⇔⌂™╟℮⌂ ≤∆╢↓≤⅜ ╕⇔™⁹ 

 

   

│⁸∕─ ─ ≤ ⇔⌂™╟℮⌐ ∆╢ ≤∆╢↓≤

⇔√╙─╙ ╗ ⁹ 

╕√⁸ │ ה ⌐╟∫≡ ⅜ ⌂╢ ╙№╢√╘⁸

⌐ ∂≡ ↕╣√ ≢ ה ↔≤⌐ ↕╣≡™╢↓≤⅜ ╕⇔™

≤ ╩ ≤⇔≡ ℮ ⁹ 

⇔≡⇔╕℮≤⁸ ⌐ ∆╢ ⅜№╡ ≤ ╩ ↑

╢ ⁸◖☻♩⅜⅛⅛╢↓≤⌐ ∆╢ ⅜№╢⁹ 

 

⌐⁸ ╛ │ №√╡─ │ ™╙── ⅜ ⌂ↄ⁸

─◘▬☼╙ ↕™√╘⁸∕─ ─ ⌐ ╣≡ ↕╣≡╙ ≢⅝⌂™ ⅜№╢⁹

⇔√⅜∫≡⁸↓╣╠─ │ ─ ≤∆╢ ─ ⅜ ≢№╢⁹ 

 

ₒ ─ ₓ 

ה ⌐ ⅜ ⇔⌂™╟℮⌂ ≤∆╢╟℮ ∆╢ ה

⁹ 

ה │⁸∕─ ─ ה ה ↔╖ ╩ ⇔≡™⌂™

≤ ⇔⌂™╟℮⌐ ∆╢ ≤∆╢ ⁹ 

ה ≤⇔≡─ │ ╦⌂™╟℮ ∆╢ ≤⇔≡─ ─ ⁹ 

ה ⌐ ⇔≡⁸ ┼ ─ ╩ ╢ ┼─ ⁹ 
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≤⇔≡─ ─  

⅜ ≤⇔≡ ↕╣⁸ ⅜⌂↕╣╢≤⁸ ⅜ ⌐ ↕╣

╢ ╣⅜№╢⁹ ⌐⅔™≡⁸ ─℮∟ ─ ●☻ ─

⌐≈™≡ ⅜ ╘╠╣╢↓≤╙ ╕ⅎ⁸ ─ ≢─ │ ╦⌂™╟℮ ╩

℮ ⅜№╢⁹ 

 

┼─  

⅛╠─ ⌐≈™≡⁸ ┼─ ─ ╩ ╢√╘⌐│⁸ ─ ⌐ ∆╢

♩♇Ⱡכ♃ⱨ꜠♇♩⁸▬fiכꜞ╛◦ꜝ♅╩ ₁⌂ ╩ ™≡ ™⁸ ⅜ ⌐

⌐≈™≡ ≢⅝╢╟℮⌐∆╢↓≤⅜ ╕⇔™⁹ ┼─ ─ ⌐≈™≡│ 2.6≢

∆╢⁹ 

 

∕─ ─  

Ⱳ♃fi │⁸ ─ ─ ⅜ ⁸⇔♩כꜛ◦⁸≥╢╣ ה ה ∆╢⅔∕

╣⅜№╢⁹∕─√╘⁸ ╩☿꜡Ɫfi♥כⱪ≢ ℮ ⁸∕╣∙╣─ ─ ╩ ∆╢

╩ ∂≡⅛╠ ∆╢↓≤⅜ ╕⇔™⁹ 

 

2.1.1 Ⱳ♃fi ─ 8 

 

 

                                                   
8 HP 

URL http://www.botankaishu.jp/m/top.php  



 

11 

 

2.2  

 

ₒ ─ ה ₓ 

 

─ ╩ ∆╢≤≤╙⌐⁸ ⅜ ⇔√ ⌐∕─

─ ⅜ ⌐╟∫≡ ↕╣╢↓≤╩ ←√╘⁸ ╩ ℮ ⅜№╢⁹ 

 

─  

─ ⁸ ⁸ ╩ ⇔⁸ ─ ╩ ╕ⅎ≈≈⁸

⌂ ─ ╩ ∆╢ ⅜№╢⁹ 

 

ₒ ─ ₓ 

─   

⅛╠ ╩ ∆╢ ⌐│ ─╟℮⌂╙─⅜№╢⁹ 

ᵑ ☻♥כ◦ꜛfi  

ᵒ  

ᵓ  

ᵔ  

ᵕ  

  

⌐⁸ ─ ה ╩ ═╢⁹ │ ─ ╩ ╕ⅎ

≈≈⁸∕╣∙╣─ ⌐ ∂≡ ⌂ ╩ ∆╢↓≤⅜ ╕⇔™⁹ 

 

─ ─ ╖ ╦∑⌐≈™≡ 

 ≢│⁸ ─ ╩ ╖ ╦∑≡ ╩ ∫≡™╢⁹ ⌐ ─ ─ ╖

╦∑≤ ╩ ≤⇔≡ ∆⁹ 

 

A  

fiꜛ◦כ♥☻  ⁸ ה ⁸ ⁸  

  

 Ⱳ♃fi  

 

B  

 ⁸  

  

 ⁸ ה ⁸ ⁸Ⱳ♃fi ⁸  

 

C  

fiꜛ◦כ♥☻  ⁸ ה ⁸ ⁸  

ה  ⁸ ⁸  

ה  ⁸  

 Ⱳ♃fi  

ₒ ─ ₓ 

ה │⁸∕─ ─ ה ה ↔╖ ⁸ ╩ ⇔≡™⌂

™ ≤ ⇔⌂™╟℮⌐ ↑≡ ∆╢ ⁹ 

ה ─ ╩ ╕ⅎ≈≈⁸ ⌂ ╩ ∆╢ ─ ⁹ 
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ᵑ ☻♥כ◦ꜛfi  

↔╖─ ⌐ fiꜛ◦כ♥☻╖↔─ ⌐ ╩ ⇔≡ ⌐

⇔≡╙╠™⁸ ⅜ ∆╢ ⁹ 

  

ₒ ₓ 

ה ↄ≢ ∆↓≤⅜≢⅝⁸ ─ ⅜ ™⁹ 

ה ↄ─ ⌐≤∫≡ ╣ ⇔╪∞ ≢№╡⁸ ─ ⅜ ≢№╢⁹ 

 

ₒ ₓ 

ה ─ ⅜ ─ ⌐╟╢≤↓╤⅜ ⅝ↄ⁸ ⁸┘╪ ─ ╛ ≤

⌐ ╦╣╢ ⅜ ™√╘⁸ ─ ╩ ∆╢ ⁸∕─ ─ ≤ ↕

╣ ⅜ ⌐⌂╠⌂™╟℮ ∆╢⁹ 

ה ─ ™⅜ ─ ⌐╟╢≤↓╤⅜ ⅝ↄ⁸ ╛ ⅜ ⇔⌂™╟

℮ ∆╢⁹ 

─⧵ה ─ ─ ≤ ─ ⌐⁸ ─ ╩ ™≡ ╩ ℮≤⁸

◖☻♩⅜ ⌐ ↄ⌂╢⁹ │ ⌐ ⌐ ↕╣╢╙─≢│⌂™√╘⁸

∕─ ─ √≤ⅎ┌ ↔╖ ≤ ⌐ ∆╢≤ ≢№╢⁹ 

 

 2.2.1 ┘ 2.2.1⅛╠ fiꜛ◦כ♥☻⌐2.2.4 ─ⱨ꜡כ ≤ ⁸

─ ─ ╩ ∆⁹ 

fiꜛ◦כ♥☻ 2.2.1 ─ⱨ꜡כ  

 

 

fiꜛ◦כ♥☻ 2.2.1 ─ ≡  
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fiꜛ◦כ♥☻ 2.2.2 ─ ⱴfi◦ꜛfi  

 

  

2.2.3 ─ ᵑ 2.2.4 ─ ᵒ 

 

β ─  

fiꜛ◦כ♥☻⁸│ ≤─ ⅜ fiꜛ◦כ♥☻⁸╠⅜⌂⇔⅛⇔⁹™ │

─ ⅝ ╩ ≢⅝╢≤™℮ ⅜№╢─⌐ ⇔⁸ │ ─ ≢

╩ ℮√╘⌐ ⅝ ╩ ≢⅝⌂™ ⅜ ™⁹↓─√╘⁸ ≢│∕╣∙╣─

⅜ ≢№╢⅛ ⅛╢╟℮⌐ ⇔≡╙╠℮⁸ ╩ ↑≡ ⇔≡╙╠℮ ─ ╩ ∂

╢ ⅜№╢⁹ 

  

2.2.5 ─ ─ ᵑ 2.2.6 ─ ─ ᵒ 
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ᵒ  

⅜ ∆╢ ⌐⁸ ⅜ ╩ ∟ ╖⁸ ⅜∕╣

╩ ∆╢ ⁹ 

 

ₒ ₓ 

ה ⌐⅛⅛╢◖☻♩│ ™⁹ 

ה ⌐ ╩ ↄ ⁸⅝╘ ⅛⌂ ⅜ ≤⌂╢⁹ 

 

ₒ ₓ 

ה ┼─ ⅜ ⌐ ╦╣⌂↑╣┌⁸ ⌂ │ ╘⌂™↓≤⌐ ∆╢ ⅜№

╢⁹ 

ה ⅜ ⌂⅛∫√╡⁸ ⅜ ⅛∫√╡∆╢≤ ─ ⅜ ∆╢√╘⁸ ─

⌂ ⌐ ∆╢ ⅜№╢⁹ 

ה ┘ ─ ⅜ ∆╢ ┼─ ─ ⅜ ≢№╢⅜⁸ ─

™ ≢│∕℮⇔√ ─ │ ↕╣≡™╢ ⅜№╡⁸ ⌂ ─√╘

⌐│ ⅜ ↄ ╕╢ ≢─ ≤ ╖ ╦∑≡ ∆╢ ─ ⅜ ≢№

╢⁹ 

ה ⌐ ╩ ∆╢⌐№√∫≡│ ─ ─ ╩ ╢↓≤⅜ ╘╠╣╢⁹ 

 

2.2.2 ┘ 2.2.7⁸2.2.8⌐ ─ⱨ꜡כ ≤ ≢─ ─ ╩ ∆⁹ 

2.2.2 ─ⱨ꜡כ  

 

  

 2.2.7 ≢─ ─ ᵑ  2.2.8 ≢─ ─ ᵒ 
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ᵓ  

─ ╛ ⌐ ⇔⁸ ⅜ ─ ╩

⇔⁸ ∟ ╕╣√ ╩ ⅜ ∆╢ ⁹ 

 

ₒ ₓ 

ה ─ ™ ⅎ ⌐⁸ ™ ╩ ⌐ ∟ ╗↓≤⅜≢⅝╢√╘⁸ ⌐≤∫

≡╦⅛╡╛∆™⁹ 

ה ⌐⅛⅛╢◖☻♩│ ™⁹ 

ה │⁸ ה ≤™℮ ≢▬ⱷכ☺▪♇ⱪ╩ ╢↓≤⅜≢⅝╢⁹ 

ה ─ ™ ─ ≢│⁸ ⅜ ↄ ╕╢ ⌐ ╩ ∆╢↓≤≢ ⌂

≤⌂╢ ⅜№╢⁹ 

 

ₒ ₓ 

ה ┼─ ⅜ ⌐ ╦╣⌂↑╣┌⁸ ⌂ ⅜ ╘⌂™↓≤⌐ ∆╢ ⅜№

╢⁹ 

ה ⅜ ⌂⅛∫√╡⁸ ⅜ ⅛∫√╡∆╢≤ ─ ⅜ ∆╢√╘⁸ ─

⌂ ⌐ ∆╢ ⅜№╢⁹ 

ה ⌐ ╩ ╢ ⇔√℮ⅎ≢⁸ ⌐ ⇔≡╙╠℮ ⅜№╢⁹ 

─≡═∆ה ⌐ ∆╢↓≤│ ⇔™√╘⁸ ─ ≤ ╖ ╦∑╢ ⅜№╢⁹ 

 

2.2.3≤ 2.2.9⌐⁸ ─ⱨ꜡כ ≤ ─ ─ ╩

∆⁹ 

2.2.3 ─ⱨ꜡כ  

 

 
2.2.9 ⅜ ⇔√ ≢─ ─  
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ᵔ  

⅜⁸№╠⅛∂╘ ⇔√ ה ⌐ ╩ ↑≡⁸ ∟ ╕╣√

╩ ∆╢ ⁹ ╩™ↄ≈⅛─ ⌐ ↑≡ ╩ ↕∑⁸ ⅜

⇔╛∆™╟℮⌐∆╢⁹ 

 

ₒ ₓ 

fiꜛ◦כ♥☻ה ╛ ≤ ∆╢≤⁸ ה ⅜ ↕╣≡™╢√╘⁸

─ ⅜ ≢№╢⁹ 

ה ─╖≢│⌂ↄ⁸∕─ ─ ↕╣≡™╢ ↔╖ ╙ ⌐ ≢⅝╢⁹ 

 

ₒ ₓ 

ה ┼─ ⅜ ⌐ ╦╣⌂↑╣┌⁸ ⌂ ⅜ ╘⌂™↓≤⌐ ∆╢ ⅜№

╢⁹ 

ה ─ ╩ ⇔≡⁸ ⁸ ╩ ∆╢↓≤⅜ ≢№╢⁹╕√⁸ ─

┼─ ⁸ ⅜ ≢№╢⁹ 

ה ⌐ ╩ ℮√╘⌐│⁸ ─ ╛ ╙ ⌐ ∆╢ ─ ⅜ ≢

№╢⁹ 

ה ⅜ ™ │ ─ ⅜ ∆╢√╘⁸ ─ ⌂ ⌐ ⇔≈≈⁸

╩ ⇔≡ ╩ ⇔ ∆╢ ⅜№╢⁹ 

 

2.2.4≤ 2.2.10⌐⁸ ─ⱨ꜡כ ≤ ─ ╩ ∆⁹ 

2.2.4 ─ⱨ꜡כ  

 

 

2.2.10 ─  


