
ₐ№╢╕כ╘ה≤ₑ 24                     2018 1  

- 1 - 

 

Ҙ ἶᶸ DNA ₴  

 

  2  

ⱳⱧꜙꜞ☼ⱶ─

⁸ ⁸ ⁸

ⅎ≡ ─ ⁸

─ 1962 Ᵽכꜙ◐─

╩ ↕∑╢ ⁸∕╪⌂ ⁸ ╙ⱡכⱬꜟ ─

⁹ ™ ─ DNA╩ 100

⌐╦√∫≡ ⅞√™╙─≢∆⁹ 

 │ 10 ─ ⌐ ⅎ⁸

⁸ ⁸ ╠─ ⌂≥⁸ ⌐ 13 ─

⅜№╡╕∆⁹∕─ ⁸⅔ ⇔™ ⌐

↔ ╩ ⅝ ™√⇔╕∆⁹9 ⅛╠│

─ ─ │ ≢ ╩ ℮

↓≤⌐⌂╡╕⇔√⅜⁸ ™ ↔ ╡ ℮↔

↨™╕∆⁹ 

 │⁸ ⁸ ⁸꜠☻♩ꜝfi≤ ╩ ₁

≤⇔≡™╕∆⅜⁸56 ⇔≡ ⌐ ╦

∫≡™╕∆⁹ ⅎ≡ │ ╙ ╘≡⁸

⁸ ⁸ ⁸☼כ♅─ ─♅

╩⁸꞉▬fi☼כ ∆╢↓≤╩ ≤⇔≡™╕∆⁹ 

─ ─ ╩ ⇔√꞉▬fi

⅜ ↕╣√≤ ⅝ ╢ ≤⁸ ⇔≡

™╢╙── ≢∆⁹ 

 ╕↕⌐↓╣│ ┼ ← ─DNA⌐⌂∫

≡ ⇔™≤ ╩ ╡╕∆⁹ ≢ 10 ╙

∫≡™╢ │ ≢│⌂ↄ ⁸ ─

≤⇔≡─ │№╡╕∆⅜⁸▪ꜟ♅◙fi

─ │⁸╛│╡∕↓─ ─♥꜡

꞉כꜟ ⁸ ⁸ ⁸ ─╙─

≤⇔≡ ∫≡™╕∆⁹ ™╦╝╢ ⁹∕↓⌐

│ ⁸ ⁸ ─ ↑⅜ ∫≡™╕∆⁹ 

─ │ 1968 ₈ ₉≤⌂∫

≡™╕∆⅜⁸ ─ ⅜

╩ ↑⌂⅜╠⁸ ─ ╩ ⇔⁸ ⅛╠

₈ ₉─ ╩ ↑√─≢∆⁹↓↓⌐

─ ⅜ ╠╣╕∆⁹ 

₈ ₉₈ ₉╩ →≡ 84

⌐ ╦∫≡⅝√ │ ─ 10 ⌐ →

╢√╘⌐⁸∕─ ─ DNA⌐ ⅎ≡⁸ ─

DNA⁸∆⌂╦∟∕─ ⌐ ╗ ⁸ ⁸ ╩

⇔⁸ ∆╢ ─ ╩∆╢ ⅜

≢⇔╞℮⁹ ∕─ DNA╩ ⅝ ← KH ⱡ►

Ɫ► ╩ ≢ ╪∞№≤⁸ ≢ ∆

╢ ⅜ ╢↓≤│⁸ ≤⇔≡ ╡─ ™

╙─≤⌂╡⁸ ⅝ ≤⌂╡⁸ ⌐≈⌂™≢

™↑╢╙─≤ ™╕∆⁹ 

⌂⅜╠ ─ ꜜ⁸כ♃⁸Ᵽ☼כ♅

♩ꜟ◓כ │⁸∕─ ─ ⁸ ⁸ ╩ ⇔

≡⇔╕™⁸ ⇔⁸ ╩№→⁸ ⅝√╙─

╩ ╙ ↕⌂™ ╩ ™≢™╕∆⁹∕╤∕╤

╩ ≤⇔≡∞↑≢⌂ↄ⁸∕─ ─

≤⇔≡ ╢ Ᵽ♃כ♅⁸כ☼╙ ─ ╩

⇔√ ╩ ∆╢ ≢№∫≡╙

™™─≢│⌂™⅛≤ ⇔≡™╢≤↓╤≢∆⁹ 

≢│ ─≈⌂⅜╡╩

⌐⁸ ⁸ ⁸ ⌂≥ ╩ ∫

≡™╢ ⁸ ⌂≥⌐ ╘≡™╢ ⁸

⌐ ╘≡™╢ √ↄ↕╪ ⇔≡™╕∆⁹

↓─╟℮⌂ ₁⅜₈ ™№™⁸ ┘№™⁸ ╘

 ⁹∆╕™≡╘∆∆⌐כ♩♇⸗╩≥↓℮₉№

ʢ  
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 ד

 

  

⌐⌂╡ ─ ₁

│ ≠⅝⁸ ↄ─

⌐ ⅜№╡╕⇔√⁹

─ ⌐│

⌐↔ ≤↔

╩ ╡ ↄ⅔ ⇔

≥כ╘ה╕╢№₈√╕⁹∆╕→ 24 ₉─

⅔╘≢≤℮↔↨™╕∆⁹ 

↕≡⁸ ⌐≈™≡│

─ⱱכⱶⱭכ☺⌐ ↕╣≡⅔╡⁸ ─▬ⱬ

fi♩⅜ ⌐ ↕╣≡™╢↓≤⅜ ↕

╣≡™╕∆⁹↓↓≢│ ─₈ ⱱכⱶ

◌Ⱶfi◓♦₉כ⌐≈™≡ ™√⇔╕∆⁹

│ ה Ᵽכⱬ◐ꜙכ⌐ 150 ⁸

≢─ ≤ ⌐│ 50

─ ⅜№╡╕⇔√⁹ ⅜ ⇔≡™√

─≢√™┼╪ ┌⇔™↓≤≢№╡╕∆⁹

ה ⌐≈™≡│ ™√↓≤⅜№╡╕

∆⁹╕∏⁸ ≢│ ⅜ ╦╣╕∆⅜

─№╢ ≢│ ─ ─√╘⌐

╩ ⇔≡ↄ╣√↓≤≢№╡╕∆⁹ ↄ─

≤ ⌐ ↄ⌂╠╣√ ─ ╩ ╢↓≤

│⁸ ₁⌐≤∫≡╙ ─ ╠⅞≤⌂╡╕∆⇔⁸

╟╡╙ ╩ ⅝╢ ⌐⌂╡╕∆⁹ ╙ ↄ

─ ╩ ≡ ╩ ╡ ↑√™╙─

≢∆⁹ ≈ │ ≢∆⁹ │

─ ≢₈ ⌂─│ ≤ ₉

─⧵ⱴ≢⇔√⁹כ♥℮™≥ ≢ ─≢⅝╢

↓≤│₈ ⌐ ╩ ╢↓≤≤ ≢№╢₉

≤ ⌐ ╦╣╕⇔√⁹ │ ↄ

↕ⅎ ∂╕⇔√⁹ ≤⇔≡₈ ⅛╠─

│ ─ ┌⅛╡₉≤ ╦╣╕∆⁹╕∞

⌐│ │ ≠™≡™╕∑╪⅜ ⌐≤

∫≡ ⅛╠─ │ ⅝⌂ ⅎ≤⌂╡╕

∆⁹ ⅜ ה ⌐ ╪≢™╢─╩ ⇔╖

⌐⁸∕⇔≡ ─ ─√╘⌐ ≢⅝╢↓≤

╩ ╡≤ ℮⁸∕─ ⌂ │ ↄ™╕∆⅜

↓╣⅛╠╙ ⅎ╢↓≤╩ ⇔≡⅔╡╕∆⁹ 

⌐⁸ │ ≢∆⁹ ─ ™

╛ ─ ╩ ╢≤⅝⁸ │ ™≡™

╕∆⁹↓╣│₈ ╩ ⅝╢ ₉⌐⌂╡╕∆⁹∕

─√╘⌐│₈ ₉⌐╟╢≈⌂⅜╡─ ╖ ⌡

⅜ ≢№╢≤ ⇔≡™╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ᵽכⱬ◐ꜙכ  

 

ה  

│ⱱכⱶⱭכ☺╟╡  

http://rakuno.org/wp-content/uploads/2017/09/13131921/DSC_0065.jpg
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Ẏἶ ӓ ӓ 

                           

ἶᶸẎἶ 
                            

ἶ  ʝ  

 

─ ⌐⅔⅛╣

╕⇔≡│ ₁↔ ─

↓≤≤⅔ ┘ ⇔ →╕∆⁹ 

│ 4 1 ╩╙∟╕⇔≡⁸2020 3 ╕

≢ 3 ─ ╩ ™√⇔╕⇔√⁹ ≤

╙ ⅔ ⅎ╩™√∞⅝╕∆╟℮⅔ ™

⇔ →╕∆⁹ 

↕≡⁸☻ⱶכ☼⌂ ╩ ∆√╘⌐ 4

⅛╠ 3 ─ ╩ ⇔⁸ ⌂ ≢

─ ╩ ╘≡⅔╡╕∆⁹ │

3,600 ⁸ 170 ⁸ 80 ≤ ⇔≡ ↕

ↄ⌂™ ⌐ ⇔≡⅔╡⁸ ⌂ ⌐ ⇔

⌂ ╩ ╢↓≤⅜ ≢∆⁹∕↓≢⁸

⌐ ╡⁸ 3  

74 ⁸  ☿fi♃כ

⁸  80 ─

╩ ⇔⁸ ≢ ↕╣╕⇔√⁹ 

─ │ ∞ ⌂

╙№╡╕∆⅜⁸ ⌐│∕─ ╩ ╠⅛⌐

∆═ↄ ╘≡⅔╡╕∆⁹ │ ─◦fi◒

♃fi◒≢№╡⁸∕╣∙╣ ⌐ 1.  

2.  3. ≤⇔≡⅔╡╕∆⁹

1. ⅜ ╙ ⌐⇔⌂ↄ≡│⌂╠⌂™

⁸ ─ ─ ⇔≤

─ ⁸∆⌂╦∟⁸ ╠⇔™

─ ╩ ╘≡⅔╡╕∆⁹2.

≢│ ⅜ ─ ⌐

⅜ ™╟℮⌐ ⇔≡⅔╡╕∆⁹╕√⁸

─ ⇔╙ ╘≡⅔╡╕∆⁹3. ≢

│ ⅛╠─ ⌐ ⇔≡⁸╕√│ ≤⇔

≡⁸ ─ ⌐ ╩™⅛⌐ ≢⅝⁸ ⌐ ∆─

⅛╩ ⇔≡⅔╡╕∆⁹ 

 ≤⇔≡ ╩₈⅔╠⅜ ─ ₉

≤⇔≡▪Ⱨכꜟ∆╢↓≤─ ╩ ↄ

⇔⁸∕─√╘⌐│ ╩∆═⅝⅛╩ ⌐ ⅎ≡⅔

╡╕∆⁹ 

 ─ │ ≢№╡⁸∕─ │

₁─ ≢№╢ ≢№╢↓≤╩⅝∟╪≤

⇔⁸ ─ ─₈ ⅎ╢ ה ∑╢ ₉

╩ ╘≡╕™╡╕∆⁹∆⌂╦∟⁸ ─ │

≢ ╩⇔≡™╢⅛⁸ ⌐≥─ ⌐

↕╣≡™╢⅛ ⅜ ≢╦⅛╢ ⌂ ╖

╡╩ ⅎ⁸∕─ ╩ ╘≡⅔╡╕∆⁹

│∕─ ⌂₈ ⅎ╢ ה ∑╢ ₉─ ≢⌂

ↄ≡│⌂╠⌂™≤™℮ ™ ≢⁸ ⅛╠

╩ ⇔≡╕™╡╕∆⁹ 

 │ ─ ⁸∕⇔≡ │ ─

⁸ ≡ ≢∆⁹∕─ ╩ ⌐

∆╢↓≤⅜ ─ ≤ ⅎ≡⅔╡╕∆─≢⁸

─↔ ╩ ╡╕∆╟℮⅔ ™ ⇔

→╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ⱱכⱶⱭכ☺╟╡  
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ʢ Ḩ ἶ  

ʢ ἶ  

   Ⱶ 

 

 ⁸ ⅜

╘╠╣≡ ⇔√

☻כ◖5 │⁸

⅛╠ ⌐☻כ◖4 ⅎ ⇔

╕⇔√⁹♩♇ⱪ꜠ⱬꜟ─ ⌐ ∆╢

ה ☻כ◖ │⁸ ─ ≤ ▪

♪Ᵽfi☻ ─ ╩ ↕∑╢╙─≤⇔≡⁸

┘╩ ╘≡™╕∆⁹ ⅜ ─♩

♇ⱪꜝfi◒⌐ ∆╢√╘⌐⁸ ┼─

≤ ─ ╩ ⇔≡™╕∆⁹ ─◖

─☻כ ╙⁸∕╣∙╣⌐ №╢ ╛

┘╩ ⇔╕∆⅛╠⁸ ─ ╩ ™≈

≈⁸ ≤⇔≡─ ⌂ ╩ ⇔≡

™╕∆⁹ 

 │⁸ ─ ≤⇔≡ ╙≤

╦─ ╩ ⅎ≡™╕∆⁹ ⁸ ⁸

╩ ∆╢ │⁸ ↄ ⌐ ╩

→⁸ ╩ ╡ √∑╢ ╩ ⅎ⁸∕↓⌐

┌╣╢ ╩ ≡⁸ ─ ≈ ╩

≈╘⁸ ╡⁸ ⅛∆↓≤⅜ ╡ ╕╣╕

∆⁹ ┼─ ≢№╡⁸ ⌐ ⅝ↄ

∆╢ │⁸∕╣╝ⅎ⌐ ⌂

≤ ⅝ ⇔≈≈ ╩ ╢ ≢∆⁹

₈ ⁸ ⁸ ₉│ ⅝⌂≈⌂⅜╡╩ ↕

∑⁸ ™⌐ ⇔≡™≡│™↑⌂™↓≤╩

⇔╕∆⁹₈ ₉│≈⌂⅜╡╩ ⅛⇔≡↓∕⁸

─ ╩ ⇔╕∆⁹₈ ₉≤ ⁸

╦╡⅜ ⇔≡╟╡ ⅛⌐⌂╢↓≤╩

∆─≢∆⁹ 

│⁸ ≤◐ꜞ☻♩ ⌐ ≠ↄ

₈◐ꜞ☻♩ ₉╩ ≤⇔≡ ⇔

≡™╕∆⁹╦√⇔ ─ ⅎ≢∆⅜⁸₈◐ꜞ☻

♩ ₉│ ⌂ ≢⁸₈⌂╪≤⌂ↄ◐ꜞ

☻♩ ∫╔™ ⅛₉╩▬ⱷ⁸⅜∆╕∑↕☺כ

◐ꜞ☻♩ ∕─╙─╩ ↑⁸ ⅛╠ ⅝

╦⌂ↄ≡╙ ™↓≤╩ ⇔≡™╢⅛─╟℮⌐

ⅎ╕∆⁹ ⅜ ⌐⇔⁸ ↑ ⅞√™≤

∫≡™╢ ─ │⁸ ↑╛ ╩ ∆

╢ ╩ ↄ₈◐ꜞ☻♩ ₉≢№╢≤⁸

№╠√╘≡ ⇔⁸ ⌂ ─ ≢№┤╣

╢ ╩ ↕∑≡™╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
│ⱱכⱶⱭכ☺╟╡  
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ӣ₉  

Џ ᶧ ˲ ӣ₉̝ ᵂ 

 ӣἶӵṲ  

Ӕ ˲ ( ӣἶ 4 Ӱ) 

 

─fi▫►כ♄ ⌐╟╢

≤⁸ ─ ≢ ╩

≈⁸≈╕╡ ⅝ │ ⁸ 38 ↕⅛─╓

╣┌ ─ ⌐™⅝≈ↄ⁹ 

∞≤∆╢≤ ⅝ │⁸₈ ₉≤₈ ─ ₉

⌐ ↑╢ ⅜ ≤ ⅎ╢⁹ 

₈ ₉─╖ ⁸ ⁸ ╢─⅜₈ ₉

≢№╡⁸ ─ ≡─ ─ ⁸ ⁸

⌐№√╢─⅜₈ ₉≢№╢⁹ 

≢⁸™≤╙ ⌐

─ ⅜ ╘╠╣√⁹ 

│ ≤⇔≡⁸ ≢ ╘╠╣⁸

─ ⅜ ⌂ ╙ ≢ ╘╠╣≡

™╢( )⁹ 

─ ⅜ ⌐ ≢⌂™ ( ⅎ

┌ꜝ▬ⱨ◘▬◄fi☻ ⁸ ⁸ips

⌂≥⌂≥)⅛╠⁸ ─ ⅜ ╢≤

⇔≡⁸ ⁸ 16 ≢│

≤⇔≡⁸ ⅜ ╘╠╣√⁹↓╣╠─ ≢

│⁸ ╙ ⇔≡™╢⅜⁸ √⌂

≢│⌂™⇔⁸∆≢⌐ 16 ≢╙ ⇔≡™╢⁹

↓─ ⌐ ⅜ ⇔⌂™─│⁸

⅜ ™⅛╠≢№╡⁸∆≢⌐ ─ ╛

─ ⅛╠ ↕╣≡™╢⁹ 

╙ ⅜ ≢№╢⁸

™ │ ╩ ⇔≡ ⌐

⇔√ │ ⁸ ⌐ ⇔≡™√™─

⅜ ─ ⁹ 

꞉fiⱫꜟ☻⁸ ≤ ─ │└≤≈⁸∕╣│

─ ™⁹ 

─ ≢ ─ ─└≤

≈⌐⁸ ⁸ ≤ ─ ─

⁸ ─ ⁸ ⌂≥⌂

≥⁸ ╦╢ ─ ⅜ ↄ⌂∫≡⅝√⁸

─ ™ ≤ ─ ⅜ ≢

№╢⁹ 

╩ ⱶכ♅√╘ ⅜ ₁ ⌐⌂

ⱶכ♅⁸√⅝≡∫ ╩ ⌐

╢ ⌐⁸ ⅜№╢⁹↓─↓≤╩

≢ ⅎ╟℮⁹ 

⌐⁸ ⌂⅛╪∏ↄ ─ √∆═⅝

│┤√≈⇔⅛⌂™⁹└≤≈│ ─ √

∟╩└≤╡≢╙ ↄ ⌐ ↕∑╢ ⁸№≤

─└≤≈│ ⌐ ≢╙ ↄ ∆╢ ⁸↓

─ ≈⇔⅛⌂™ ╩ ⌐ ∂≡⅔↓℮⁹ 
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Ⱳ ӣ  

ὧҲ  

  

◑טּ ӣἶ 18  

 

 ⁸ ╩

⇔≡ 30 ╩ ⅎ╕⇔√⁹

₁⁸ ≢ ╩ ≢⁸ ⇔™

╩ ↔⇔√™≤ ™╕∆⁹ ─ ─↔

⌐ ⇔╕∆⁹ 

 1990 ⁸ ─ ⌐ ╩

⇔⁸ ™╙─≢ 27 ╩ ⅎ╕⇔√⁹

─ ₁≢⇔√⅜⁸↓╣╙ ⌐ ─ ╛

⅜ ─ ⅎ≤⌂╡ ⅜№╢≤ ⁸

∕⇔≡ ⇔≡⅔╡╕∆⁹∕─ ─

│ 30 ≢ ⅜ ⁸20 ⅜

™╙── 18 ⅜ ⌂ↄ⁸ ─

⅜ ╪≢∆⁹ ⁸ │ⱣⱩꜟ─ ∫

⁸ ⌂ │∕╤∕╤∕─ ╩ ⇔≡

™√ ≢∆⁹ │ⱬfi♠∞╠↑⁸

│ ⁸ ⁸ ─ ╩╕≤∫√▬◔▬

◔ ╛ ₁─ ≢ ╣⁸ ∫√

≢ ₁⌂ ⅜╛∫≡ ╕⇔√⁹╕√

⁸ ─ ⁸ ─ ─

╙ ↄ⁸☻ꜞꜟ≤◘☻Ɑfi☻⁸ ™№╡ ⅝

№╡ №╡⁸╕╢≢◖ⱴ ▬♃כꜛ◦─

ⱶ─ ⅝ ≢⇔√⁹ 

 ∕╪⌂ⱣⱩꜟ⅜ ↑⁸ ≢∆⅜ ™

╟℮⌐⁸∕⇔≡ ⌐⁸ ╦╣√ 20 ┼

⇔≡™⅝╕∆⁹ ─⇔╦ ∑│ ™ ⌐

⅛™⁸∕─ √╢╙─⅜ ≢∆⁹

⌐ ℮ ╛ ╙ ⇔≡™⅝╕

∆⁹ ╙ ⅛⌐⌂╡⁸ ⌐╟╢

─ ⌂≥⁸ ⌐⌂╡╕∆⁹

≤ ∫≡⇔╕ⅎ┌∕╣╕≢≢∆⅜⁸

≤⇔≡│ ╢ ╩ ╡⁸ ⇔≡⅝

╕⇔√⁹ ≢│ ─ ⅜ ⌐ ↕

╣⁸ ╙ ╘≡ ↄ─ ⅜ ⌐╛

∫≡ ╕∆⁹ ⌐╙ ⌂ ╩ ∆

⁸ ─╟℮⌐ ╩ ╢ ⁸

╩ ⇔ ↑≡ↄ╢ Ν ₁⌂ ⅜

∆╢ ⁸ ≤│ ⅛⅛╠ ╕╡⁸

─ ↄ ╩ ⇔≡⅔╡╕∆⁹ 

 ─ ⌐ ╙ ⁸ √

⌂╢♅ꜗ꜠fi☺╛ ╙ ≢∆⁹

≤ ⅜ ⌐ ∑⌐ ↔∑╢↓≤⅜ ≢∆

⅜⁸ │ ↑≡│ ╣⌂™ ≢∆⁹

─ ╛ ⌂☻♩꜠☻≢ ⅜

⇔≡⇔╕℮↓≤╙ ≢∆⁹ ≡╩ ↑

╣≡⁸ ↕╣√ ╩ ∆╢⁸ ╙ ╙

⅝⅜ ≢│⌂™≢⇔╞℮⅛⁹ 
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ֿ ̝ ֞ ד  

 

 

Ӕԍ ʝ ӣ11  
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