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№ № ⱳ ȁ ῒ

̆ ֲ №׆ ҉ ҕ ȁ ꜚ

Һꜚ ̂ ̃Ȃ№

ҹῒ ῏ ᶫԅ ̆

Ғҙ Ғҙ ḱ Ȃ № ӟ̆ᶏ

╠ ҉̆ ѿ ȁⱳ ῒҍ №

ԑ῏ ̆ ῀ ԅ ̂ ̃̆ ̆ ӟ №

̆ Ῑ׆№ № ‗ ⱬȂҹ

Ғҙ ӟ Ҋ ̂ ̃Ȃ 

 

 

 

 

 

 

C 

 

̂ѿ̃ ᴰ  

1. № DNAȁRNA ҍ ȂA1 

2. ̆Ạ₮ ȂA2̆B1 

̂ԋ̃ ⱬ Ῑ  

3. ΐ ӟ ӟ ⱬ̆ № ȂB2 

4. ̆ ľ ῤ ȁ ȁ

⇔ ĿȂ Ῑ⇔ ᵬ ȂC1̆D1 

̂҈̃ᴇṿ  

5. ľ№ Ŀ Ғҙ ӟ ῤ ̆ ӟḤ ̆

̆ ḤȂD1̆E1 

6. Ῑ ӟ ҙӟ׆ ̆ Ῑ ̆Ạ ᴪҺӈ ᴇṿ

ȂE1 
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D 

ҍ 

ҙ  

῏  

ҙ  ҙ   

ΐ

ȁ 

 

ĂB 1̆2 

ΐ ⇔

ȁ ⇔ҙ

ⱬ 

B̆C 3̆4 

Ῑ ҹ

ᵣ ῃ ̆ ΐ

ȁ ֲ ҙⱵ

 

D̆E 5ȁ6 

E 

ῤ  

ῤ  
№  

    

ѿ    
3  3 

ԋ   ҍ  
3  6 

҈   DNA  
6  6 

  DNA ᴴȁḱ  
3  3 

ԓ   RNA ῒ ⱴ  
6  6 

Έ   ȁ ҍ  
6  6 

҂   №  
6  6 

ῇ    
6  6 

Ӝ   ѿ  
3  3 

   
3  3 

ѿ   № ῒ ῾ҙ Ҭ

 
3  3 

  48  48 



69 

F 

 

     ӟ № ᵬ ӟ 

Ғ ӟ  ᵬ ӟ  ӟ  ҉ Ҋ ӟ 

 ῒז  

G 

 

≢ 
ῤ  

 

 

῀ 

̂ ’ Ώ 3  ̃
 

ҍ  
ᾝ   

1 

ѿ   ̂3

̃ 

ȍ Ȏ̔  

1ȁ№

ҍ

ῤ   

2ȁ╠

ĺĺ

῏ ̔ŵDNA

Ŷ̕

ŷ̕

Ÿ̕ⱳ   

ȍԅ Ȏ̔  

1ȁ№

  

2ȁ№

№    

3ȁ№

 

1ȁ5ȁ6 

№

ҍ ӊ

῏ ̆

ῐ ̆

ᴰ

Ḥ

ȁ Ԋ ȁ

ꜜⱬҌ ȁ

Ȃ 

╠

ᵬ ̆

ץ ꞉

ⱬ ̆

ῤ

ӟꜚⱬȂ 

‗

Ὲ  

2 

ԋ  

ҍ ̂3  ̃

ȍ Ȏ: 

Ҭ̕

↕̕

῏ ↓̕

̆ ̕

ҍ

Ȃ 

ȍ Ȏ: 

ӈ̆

ӈȂ  

ȍԅ Ȏ̔  

̆

ֲ̕

⅞Ȃ 

1ȁ2ȁ3 

ҕ ҉

DNA

ԍ

ᶶ

Ȃ
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3 

҈   DNA

̂6

̃ 

ȍ Ȏ: 

ᵣҍ DNA

̕DNA

└ └ Һ

̕

└

̕

└  

ȍ Ȏ: 

DNA └

Ҭ

ᵬ ̕

ҍ

└ Ȃ 

1ȁ2ȁ3 

DNA └

Ẽ ᵣ

└

̕DNA

 

Paulingȁ

Watsonȁ

Crick ȁ

Franklin

ᵬ Ȃ 

1. Һ ӟ̕ 

2̈ Ῑ

⇔ ԍשּׂ̆

Ȃ 

̆

̆

‗ 

4 

5 

  DNA

ᴴȁḱ

̂3 ̃ 

ȍ Ȏ: 

Һ DNA

ḱ ℗̔ ḱ

ȁ ḱ

SOSḱ Ȃ 

ȍ Ȏ: 

ḱ Һ

└Ȃ 

ȍԅ Ȏ̔  

DNA

ᴴ ̕ ᴴ

ῒ ̕

DNA ᴴ ḱ

ӈȂ 

3ȁ4ȁ6    

6 

ԓ   RNA

ῒ

ⱴ ̂6 ̃ 

ȍ Ȏ̔  

1ȁ╠

ŵ̔

ꜚ ȁ

ῒᵬ

Ŷ̕

ῒⱳ ŷ̕

  

2ȁ

ꜚ

 

1ȁ2ȁ3 

ѿῈ

◄ ᵣ

҈  

Ȃ  

1. Һ ӟ̕ 

2̈ Ῑ ⇔

Ҥ

Ȃ 

̆

̆

‗ 

7 
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3ȁ

mRNA

 

4ȁ

Ҭң

ῒ

 

ȍ Ȏ̔  

1ȁῤ

◄ ȁ ҍ

ḱ  

ȍԅ Ȏ̔  

1ȁῤ

 

8 Έ   

ȁ ҍ

̂6 ̃ 

ȍ Ȏ̔  

1ȁ╠

ŵ̔ ᴰ

Ŷ̕tRNA

ȁⱳ

ҍ№ Ÿ̕ ̇

tRNA Ỳ

Ź̕ ᵣ

ȁrRNA

ⱳ ȁ ᵣ

ⱳ ̕ 

2ȁ

└  

ȍ Ȏ̔  

1ȁ

ң └ 

2ȁ

  

ȍԅ Ȏ̔  

1ȁRNA№

Ҭ ᵝ 

2ȁ҈ ᵣ

 

3ȁ

└╕ 

3ȁ4ȁ6 

 

ҕ ҉ ֲ

Ҙ

ֲ

ΐ

⇔ ̆

Romesberg

5 6ҩ

̆⇔ ₮Έҩ

ᴰ ֲ

ᵣ

ԊȂ 

1̈

ӟῐ ̆ 

2. Ῑ שּׂ

ԍ

Ȃ 

̆

ᵬ̆҉

 9 
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10 

҂  №

̂6

̃ 

ȍ Ȏ̔  

1ȁ№

ᵬ ĺĺ

DNAȁ

DNAȁ RNA

mRNA №

ȁ

̂PCR̃

ȁ -

̂RT-

PCR̃ ȁ

₀ ȁ

Ҙ ₀

ȁ

֜ Ȃ 

2ȁ ᾥ

ҍ ȁcDNA

 

3ȁSNP ῒ

 

4ȁ ֜

֜

ῒ  

ȍ Ȏ̔  

1ȁRACE  

2ȁcDNA №

 

3ȁRNA ̂RNAi  ̃

4ȁ

ῒ  

ȍԅ Ȏ̔  

1ȁ DNA

҉

Ԋᴆ 

3ȁ4ȁ5 

ף҈ DNA

ῖ

ԅ№

ȁ

ȁ

Ȃ 

1. Ῑ

֜ ȁ

῏ȁ

⇔

 

2̈

̆ 

3. ῍

֣ȁ ᵬ

̆ 

4̆ ꞉ ׂ

⇔ ⇔ҙҬ̆

֜⌠ԍשּׂ  

Ҭ

̆

Ȃ 

̆

̆

‗ 

̆

̆

‗ 

11 
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ȍԅ Ȏ̔  

1ȁ 

̕ 

2ȁ ̕ 

3ȁ ֲ

⅞Ȃ 

Advances ҉

῏ԍ ᴪ

̆

2

 ̆ ῀

῏ԍľ

ᴰ ҍ ῏

  

Ŀ

῏ԍľ  

ῙҌ ף

ᴰ └Ŀ

̆

⌠

ӎȁ Ῑ

ȁ ᾝ ̆

ȁ ⱬ

ᴪ

DNA ȁӘ

ᴰ

̆  

Ȃ 

13 

Ӝ

̂6  ̃

ȍ Ȏ̔  

1ȁ

└

 

2ȁ

ȁ

 

3ȁӲ

 

4ȁ

ᵬ

  

ȍ Ȏ̔  

1ȁ Ҭ

Һ

 

2ȁ ҍ╠

↓  

ȍԅ Ȏ̔  

3ȁ4ȁ5 

Avery

DNA №

ῖ  

1̈

ӟῐ ̕ 

2. Ῑ שּׂ

ԍ 

Ȃ 

̆

̆

‗ 

14 
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1ȁ Ӳ

 

2ȁ ᴿ

 

15 

ѿ

̂3 ̃ 

ȍ Ȏ̔  

1ȁ╠ ̔

ŵ ҍ

◄ Ŷ̕

ҍ ŷ̕ ҍ

  

2ȁ ╠

ҍ

 

3ȁ -

1̔ ᾝᴆ

ȁ

ҍⱳ  

4ȁ -

2̔

ȁ ҍⱳ  

5ȁ -

3̔ Һ

ҍ  

6ȁ

ҍ  

ȍ Ȏ̔  

1ȁ

└ 

2ȁRNA◄ └ 

ȍԅ Ȏ̔  

1ȁ

 

3ȁ4ȁ5 

׃

ᾙԊᴆ̆

ᴯȁ ȁ

ҍ

̆

₮ ֪

ѿ ≢

Ȃ 

1. ꜛ

ȁ

ȁ

̆ 

2. ᴶ

Ḥ

Ȃ 

̆

̆

‗ 

16 

ѿ  №

ῒ ῾ҙ

Ҭ ̂3  ̃

3ȁ4ȁ6 

RFLPȁSNPȁAFLPȁ

RAPD №

ҹ ױ

ҩᵣ

ᵣ DNA

1̈

Ғҙ̆ ⱵҒ

ҙ ̆ 

2. Ῑ

̆

ᵬ̆҉
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ȍ Ȏ̔  

1ȁ №

ῒ ῾

ҙ Ҭ  

2ȁ 

ῒ ῾

ҙ Ҭ  

ȍ Ȏ̔   

PCR ῒ

῾ҙ Ҭ

 

ȍԅ Ȏ̔  

1ȁ ӈ RNA

ῒ ῾ҙ

Ҭ  

2ȁ

ῒ ῾ҙ

Ҭ  

ᶫԅ

̆

ᵬ

ⱳ ₮

ҕ ᶛ

Ԋ Ȃ 

ᵬ ⱬȂ 

H 

ᴇ  

ᴇ № ᴇ   

̂15%̃ 
 

҉ ̆ ̆ᵬҙ 

 

 

 

 

 

 

 

 

 

1̆2̆5 

Ҭ ̂15%̃ Ҭ  3̆4̆6 

̂70%̃  1̆2̆3̆4 

I 

 

ӟ  

̔ȇ№ ȈҺ ̔ ̆Ҭ ῾ҙ₮ ,2012 

ӟ ̔ 

1ȁȇ№ Ȉ̆ Һ ̆1999̆ ₮ ₮  

2ȁȇ№ ᴰ Ȉ̆ ӂ ȁ қ ȁ ̆1990̆ ֤ ₮  

3ȁȇ№ Ȉ̆ ȁ ̆1998̆ ֤ ₮  

4ȁȇ№ ᴰ Ȉ̆ Һ ̆2000̆ ₮  

J 

ᴆ 

 

ᵣ ̆ ӟ  
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K 

Ԋ  
 

̔ 

1. F—J ѿ Ҍ ῍ ῤ Ȃ

ᵬ Ҍ Ȃ 

2. ᴇ Ҋ↓ ̔ 

(1) ̔ ȁ Ҭ ȁ  

(2) ᵬ ᴇ̔ ᵬҙȁ ᵬ ȁ ȁ ȁ  

(3) ᴇ̔ӥ ȁҒ  

(4) ᴇ̔ ȁ  

 

̔ 

 

 

  

                                                        2022 2 23  

Ғ ̔ 

 

 

              Ғ ̔      

                                                        2022 2 24  

ᵬ ̔ 

 

 

 

                                 ᵬ ̔ 

 

                                                       2022 2 25  
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҈ Ғҙ( )  

 ȇ Ȉ ף  

074030 

 
  Ś  

  Ғҙᴋ    ῒז 
 

/ 

 

ḱ  Ś ḱ         ḱ         № 3 

 5  48 ῒҬ  0 

 

 
 

 

A 

ᾢḱ  

 

ᾢḱ ̔ ȁ ȁ ȁ№ ̕ 

ḱ ̔ ȁ └  

 

 

B 

 

ף ̆ ΐ ⱬ ֲ ╠

ӊѿ̆ Ғҙ ѿ Ғҙ ̆ ӟᵬҹ

ҹᴧ ӟ Ҋ ̆

ȁ ̆ Ȃ 

 

 

 

 

 

 

 

 

 

 

 

 

C 

 

ף ̆ Ғҙ Ғҙ Ȃ

ľ ȁ ȁ Ŀ Ⱳ ᵝ Ῑ ᴪ

ֲ Ῑ ̆ Ғҙ ̆

ҹ҈ҩ ̔ 

̂ѿ̃  

ӟ̆ ῃ ӟ ȁ

̆ Ȃ 

̂ԋ̃ ⱬ 

ӟ̆ ȁΐ №

ⱬ̆ ‗ ⱬȂ 

̂҈̃ Ῑ 

ӟ ҍ⇔ ⱬȁ ҍҒҙ ȁ ῐ

ҍ ҙ ⅞ȁᴶ ҍ ᴪ ᴋ̆ ᴪ ̆ Ȃ ֲ̆

ΐ ҙ ҩֲ Ȃ 
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D 

ҍ 

ҙ  

῏  

ҙ  ҙ   

1.Ғҙ  

ȁ

Ғҙ ⱬȂΐ

̆ Ғҙ

Ԋ׆ Ғҙ

ӟ̆ ⱬȂ 

1ȁ2 

̂ ⱬ ̃ 

2. Ⱶ  

ΐ ֟ҙȁ ⱴ ȁ

ҙ Ғҙ

Ⱶ Ȃΐ ῃ

ȁ ῃ ΐ̕

ȁ №

ⱬȂΐ ֟ҙ ⅞ȁ

ΐ̕ ȁ№

ᴇ Ȃ 

1ȁ2 

̂ ⱬ ̃ 

3. ⇔  

ΐ ȁ№

ⱳ ȁ

‗

ⱬȂΐ ⇔ ȁ⇔ҙ

ⱬȂ 

1ȁ2ȁ3 

̂ ȁ ⱬ

Ῑ ̃ 

4. ᵬ  

ΐ ȁ ᵬ ⱬȂ

ΐ ҍ ῏

ȁ ⱬȂ 

1ȁ2ȁ3 

̂ ȁ ⱬ

Ῑ ̃ 

5. ᴪ ᴋ 

ΐ ֲ ҙ

ῙȂΐ ҍ

̆ ̆

̆Ḡ Ȃ
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6 ᵣ  3  3 

7 ᾥ  6  6 

8 ᾥ  3  3 

9 ֟ №  6  6 

10  3  3 

11  3  3 

12  3  3 

13 Ӳꜚ  3  3 

F 

 

Ś  Ś  Ś ӟ № ᵬ ӟ 

ŚҒ ӟ  ᵬ ӟ Ś ӟ  ҉ Ҋ ӟ 

 ῒז  

G 

 

≢ 
ῤ  

 

 

῀ 

̂ ’ Ώ 3  ̃
 

ҍ  
ᾝ   

1  1ȁ2ȁ3 

ҍᴶ

ȁ ᴪ

ᴋ 

ҍ

ᴶ ȁ ᴪ

ᴋ ῏  

ᵣ

ȁ  

2 
Һ

̂1̃ 
1ȁ2ȁ3 

ҍ

⇔ ⱬ 

ᴪ

ȁ№

̕⇔

 

ᵣ  

3 
Һ

̂2̃ 
1ȁ2ȁ3 

ҍ

⇔ ⱬ № ҍ

‗ ⱬ 

ᵣ  

4 
 

1ȁ2ȁ3 

  

ᵣ  
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5 ᵣ 1ȁ2ȁ3 

ҍ

Ғҙ  

ȁ№

‗  
ᵣ  

6  1ȁ2 
  

ᵣ  

7 
ᵣ

 
1ȁ2ȁ3 

  

ᵣ  

8 
ᾥ

̂1̃ 
1ȁ2ȁ3 

Ҥ  
Ҥ

 

ᵣ  

9 
ᾥ

̂2̃ 
1ȁ2ȁ3 

ᵣ  

10 ᾥ  1ȁ2 
  

ᵣ  

11 
֟

№

̂1̃ 

1ȁ2 
֟

῏

ҍ⇔

ⱬ 

ȁ ῒ ᵣ

ᴪ ȁ

῏  

ᵣ  

12 
֟

№

̂2̃ 

1ȁ2 
ᵣ  

13 
 

1ȁ2 
ῐ ҍ

ҙ ⅞ 

ᴪ

ҍ

̆

ҙ

⅞ 

ᵣ  

14  1ȁ2ȁ3 

ῐ ҍ

ҙ ⅞ ᵣ  

15 
 

1ȁ2ȁ3 

ᴶ ҍ

ᴪ ᴋ 
֟ ῃ

 
ᵣ  

16 
Ӳꜚ

 
1ȁ2ȁ3 

ᴶ ҍ

ᴪ ᴋ 

ꜚ

ȁᾥ

ֲ  

ᵣ  

H 

ᴇ  

ᴇ № ᴇ   

̂10%̃ 
̆אל ȁ ⌠

№ 
1ȁ2ȁ3 
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ᵬҙ̂20%̃ ᵬҙȁ  1ȁ2ȁ3 

̂70%̃  1ȁ2ȁ3 

I 

 

ӟ  

̔ Ҭ.  [M] ₮ 2017 ̂2020.12 ̃ 

Һ ӥ [1]ȇ Ȉ̂ 3 ̃ Һ ̔ ̆2015̆ ₮  

[2]ȇ Ȉ̂ 2 ̃ Һ ̔ ̆2016̆Ҭ ῾ҙ₮  

[3]ȇ ҍ Ȉ̆Һ ̔ Ỹ ̆2015̆ ₮  

J 

ᴆ 

 

ᵣ ȁ ӟ ᴆȁ ҉ ῏  

K 

Ԋ  

ԅ ᵬҹ

ȁ ̕ ῒ ҍ ȇ№ ҍ

Ȉ ̆῍ Ῑ ῏

ⱬȂ 

 

̔ 

                                                       2022 2 24  

Ғ ̔ 

 

             Ғ ̔      

                                                        2022 2 24  

ᵬ ̔ 

 

 

 

                                 ᵬ ̔ 

 

                                                       2022 2 25  
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҈ Ғҙ  

 ȇ№ ҍ Ȉ ף  

074462 

 
 Ś  

  Ғҙᴋ    ῒז 
 

 

ḱ  Ś ḱ         ḱ         № 1 

 5  32 

 

A 

ᾢḱ  

 

ᾢḱ ̔№ ȁ ̕ 

ḱ ̔ └  

 

B 

 

№ ῤ Һ ץ ̂ ̃ № ҹ

׆̆ ̆ DNA └ȁ ȁ ̆ №

ҍ ῏ ȁ └ ԍ ̆ҹ ҙ ⱵȂ 

 

 

 

 

 

 

C 

 

ᶛ ̔ 

̂ѿ̃  

ȇ№ Ȉȁȇ Ȉ ԍ ̆ ῏

̆ ῏ ᵬ Ȃ 

̂ԋ̃ ⱬ 

ץ ҹҺ ׆̆ № ȁ ȁᾥ ȁ ῀ ̆

№ ̆ ῏

‗ Ȃ 

̂҈̃ Ῑ 

ᶏ № ӈ ΐᵣ ῃ ̆ ῒ

‗ ⱬȁ ⇔ ȁ ȁҤ ȁ Ԋ ῙȂ 

D 

ҍ 

ҙ  

῏  

ҙ  ҙ   

1.Ғҙ  

ȁ Ғҙ

ⱬȂΐ

̆ Ғҙ ׆

Ԋ Ғҙ ӟ̆

ⱬȂ 

1ȁ2 
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2. Ⱶ  

ΐ ֟ҙȁ ⱴ ȁ

ҙ Ғҙ Ⱶ

Ȃΐ ῃ ȁ

ῃ ̕ΐ

ȁ № ⱬȂΐ

֟ҙ ⅞ȁ ΐ̕

ȁ№ ᴇ

Ȃ 

1ȁ2 

3. ⇔  

ΐ ȁ

№ ⱳ ȁ

‗

ⱬȂΐ ⇔ ȁ

⇔ҙ ⱬȂ 

1ȁ2ȁ3 

4. ᵬ  

ΐ ȁ ᵬ

ⱬȂΐ ҍ ῏

ȁ ⱬȂ 

1ȁ2ȁ3 

5. ᴪ ᴋ 

ΐ ֲ ҙ

ῙȂΐ ҍ

̆ ̆

̆Ḡ Ȃ 

1ȁ3 

E 

ῤ  

ῤ  

№  

ȁ҉ ȁ

ȁ ҉ ȁ

 

 

 

ȁҺ׃ 1 ת ᶏ Ԋ  ȁ  2 

2 DNA └ ҍ   4 

3 DNA   4 

׆ 4 ₀ Ҭ DNA   4 

5 DNA └ ҍ   4 

6 └   4 

7 ҍ Ῑ  4 
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8  ȁ ҉  6 

   32 

 

F 

 

Ś  Ś   ӟ Ś№ ᵬ ӟ 

Ғ ӟ Ś ᵬ ӟ  ӟ  ҉ Ҋ ӟ 

 ῒז  

G 

 

≢  
 

 

῀ 

̂ ’ Ώ 3  ̃
 

ҍ  
ᾝ   

1 

ȁҺ׃ ת

ᶏ

Ԋ  

1ȁ2ȁ3 ȁ

 №

ҍ ‗

ⱬ 

 

2 

DNA └ ҍ

 

1ȁ2ȁ3    

3 

DNA  

1ȁ2ȁ3  

№

ҍ ‗

ⱬ 

 

׆ 4 ₀

Ҭ DNA

 

1ȁ2ȁ3    

5 DNA └

ҍ  

1ȁ2ȁ3 ⇔  ⇔

 

 

6 

└  

1ȁ2ȁ3    

7 ҍ

Ῑ 

1ȁ2ȁ3    

8 

 

1ȁ2ȁ3 Ῑ ȁ

Ҥ ȁ Ԋ

Ῑ 

 

H 

ᴇ  

ᴇ № ᴇ   

̂10%̃ 
אל  

 

 

 

 

 

1ȁ2ȁ3 
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̂20%̃ ȁ ᵬ ⱬ 1ȁ2ȁ3 

̂70%̃ 
̂ ȁ ҍ№

̃ 
1ȁ2ȁ3 

I 

 

ӟ  

1ȁ  

2ȁ Һ ̆ №ף ̂ ԋ ̃̆ ₮ ̆2012 

J 

ᴆ 

 

ȁ ῏ ת ȁ Ȃ 

K 

Ԋ  
ҍȇ№ Ȉȁȇ Ȉ Ȃ 

 

̔ 

 

                                                        2022 2 24  

Ғ ̔ 

 

 

              Ғ ̔      

                                                        2022 2 24  

ᵬ ̔ 

 

 

 

                                 ᵬ ̔ 

 

                                                       2022 2 25  
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҈  20  Ғҙ( )  

 ȇת № Ȉ ף  074469 

 
   

  Ғҙᴋ    ῒז 
  

ḱ   ḱ         ḱ         № 2.5 

 5  48 ῒҬ  16 

 

 
 

A 

ᾢḱ  

 

ᾢḱ ̔ ȁ ȁ ȁ№ ȁ ȁ  

̔ ȁ № ҍ ȁ └ ȁ№ ȁ ҙ  

 

 

B 

 

ᶏ ԅ ת № ҍ ̂ ̃Ȃԅ

ץ № ҹҺ ת № ̂ ̃Ȃҹ ӟ

Ԋ׆ Ғҙ Ҋѿ ̂ ̃Ȃ

̆ᶏ ԅ ת ̆ Ῑ ȁ

ѿ ̆ Ԋ № ⱬ̆

ᶏ ᴋ Ȃ 

 

 

 

C 

 

̂ѿ̃  

1. ת № Ȃ 

2. ת № ȁ Ȃ 

̂ԋ̃ ⱬ 

3.ΐ № ת ᵬ ̆ΐ № ⱬȂ 

4.ΐ ≠ № ת ‗ ⱬȂ 

̂҈̃ Ῑ 

5.ΐ ֲ Ῑȁ ҙ Ῑ̆Ῑ Ԋ ҍ Ⱶ

Ȃ 

D 

ҍ 

ҙ  

῏  

ҙ  ҙ   

ȁ

̆

ΐ ȁ ȁ 

ȁ ̕

ԅ Ғҙ ѿ

̕ 

ΐ ֟ҙȁ ⱴ ȁ

ҙ Ғ

ҙ Ⱶ Ȃΐ

ῃ ȁ ῃ

̕ΐ ȁ №

ⱬȂ 

1. ת №

Ȃ 

2. ת №

ȁ Ȃ 

4.ΐ ≠ № ת ‗

ⱬȂ 
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5.ΐ ֲ Ῑȁ ҙ Ῑ̆

Ῑ Ԋ ҍ

Ⱶ Ȃ
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9   №  4  4 

  48  48 

F 

 

     ӟ № ᵬ ӟ 

Ғ ӟ  ᵬ ӟ  ӟ  ҉ Ҋ ӟ 

ῒז  ȁ     

G 

 

 

≢ 
ῤ  

 

 

῀ 

̂ ’ Ώ 3  ̃
 

ҍ  
ᾝ   

1 
1   

 ׃ 1.1

ת 1.2 №

№  

ת 1.3 №

 ל

2  

ᾣ  

2.1 № ᾣ  

׃ 1,2,3 ῤ ת

̆ ῒ

῏ԍ

ȁף Ҭף

Ȃ 

῀

Ԋ̆

Ȃ 

Ῑ

ȁ ȁ

ѿ

ҹ ₮

ץ̆

ҹᶏ

ץ̆ Ῑ

Ⱶ

⇔ԍשּׂ

ҍ

ⱬȂ 

 

 

Һ ӟ

 

ᵣ

ҹ

Һ,

ҹ  

2 
2.2 

ᾣ  

2.3 

ᾣ ᾣ  

1,2,3,4

,5 

ѿ

ῃ

200 ᴑ

ҙ ₃ ̆

ῒҬ ױ

ֽ ԓ ̆ῒ

Ҭ ѿṎ

ᴑҙ̆

ᴑҙ ᵥ

Ԉ

Ҭѿ ԍҌ

ӊ Ȃ ױ

№ ת

֟҉

̆ ָ

ӟ

ץ̆

Ҍ

Ȃ 

 

 

ӟ  

ᴋⱵ ꜚ

 

ᵣ

ҹ

Һ,

ҹ  
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Ӈ

̆ ᵬҹץ

ѿҩ

ױ

Ȃ 

3 
2.4 ╕

ᾣ  

2.5 №ᾣᾣ

 

2.6 ᾣ

ᾣ  

1,2,3,4

,5 

   

 

ӟ  

ᵣ

ҹ

Һ,

ҹ  

4 
3  ᾣ №  

3.1 ᾣ

 

3.2 ֟

ҍ ᴆ 

3.3 № ꜚ  

3.4 № ꜚ  

3.5 ᾣ

 

3.6 ᾣ

̆  

1,2,3,4

,5 

ᾣ

֟

Ҭ

Ȃ 

꞉

ҩֲ

῀

⌠

Ԋҙ

ҬȂ
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ҹ  

7 
5  ᾣ

№  

5.1 ᾣ №

 

5.2 ᾣ №

 

5.3 №ᾣᾣ

 

5.4 №  

1,2,3,4

,5 

ᾣ

̔

ᾣ

ת

 

ת

⇔

⇔

⇔

ῤ ̆

ת

ҹ

̆

Ⱶ

⇔ԍשּׂ

ҍ

ⱬȂ 

 

 

ᵣ

ҹ

Һ,

ҹ  

8 
5.5 ῒ └ 

5.6 ᴆ  

5.7 ȁ

₮  

5.8 ᾣ №

ῒ  

1,2,3,4

,5 

   

 

ӟ  

ᵣ

ҹ

Һ,

ҹ  

9 
6  ᵝ№  

6.1 №

 

6.2 ᵝ№  

6.3 ᵝ

pH 

1,2,3,4

,5 

   

 

ӟ  

ᵣ

ҹ

Һ,

ҹ  

10 
6.4 

ҍ ᵝ 

6.5 

 

6.6 

 

6.7

 

6.8  

6.9 ᵝ  

1,2,3,4

,5 

   

 

ӟ  

ᵣ

ҹ

Һ,

ҹ  
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11 
7 №ב   

7.1 

ᴶ№  

7.2 └ ᵝ  

7.3 └ ᵝ №ב

 

ב 7.4

̂ ב ̃ 

ב 7.5

 

1,2,3,4

,5 

   

 

ӟ  

ӥ

 

ᵣ

ҹ

Һ,

ҹ  

12 
8  №  

8.1 №

 

8.2 №

 

1,2,3,4

,5 
̆ ḇ

Ạ

₮

Ȃ 

ᴯֲ

Ԋ̆ᶏ

⌠

ⱬ

̆

℗

⌠ Ạѿҩ

ȁ

ȁ

ֲȂ 

 

 

ᵣ

ҹ

Һ,

ҹ  

13 
8.3 № ᴆ

 

8.4 ῒ  

1,2,3,4

,5 

   

 

ӟ  

ᵣ

ҹ

Һ,

ҹ  

14 
8.5  

8.6

 

8.7

 

8.8 №

ῒ  

1,2,3,4

,5 

   

 

ӟ  

Һ ӟ

 

ᵣ

ҹ
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Һ,

ҹ  

15 
9  

№  

9.1 

 

9.2 

№  

1,2,3,4

,5 

   

 

ᵣ

ҹ

Һ,

ҹ  

16 
 ת 9.3

9.4 

Һ ῒ№

 

1,2,3,4

,5 

   

 

ӟ  

ӥ

 

ᵣ

ҹ

Һ,

ҹ  

1 
ѿȁ№ᾣᾣ

 
2,3,4,5 

̆

№

ᵬ̆

Ȃ Ἕ

ѿҩ

̆

ѿ ҩ

ᾝ

̆ῒҬ

ᾝ

└ԅ ҩ

̆

ѿ

ҹ

└ Ȃҩֲ

ᵣ̆

῏

Ȃ ᵬ

Ҭ̆ҩֲ ⱬ

ᴪ

ᴪҺ

ӈ ᴇṿ

 

 

 

ӟ  

ᴋⱵ ꜚ
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̆

ױ ѿᵝ

ꜜⱬ

ӟ̆

Ғҙ ̆Ҍ

ҹ ᵣ

̕ ⱬ

̆ᵖҌ

ᵬ̆ ᵣᶭ

Ȃ

ҩ

₮

ⱬ̆

ᶏ

≠ ̆

ҩֲӞ ⌠

Ȃ 

2 
ԋȁ ᾣ

 
2,3,4,5   

 

 

ӟ  

ᴋⱵ ꜚ

 

3 
҈ȁ

Ҭ

 

2,3,4,5   
 

 

ӟ  

ᴋⱵ ꜚ

 

4 
ȁ -

№

№  

2,3,4,5   
 

ӟ  

ᴋⱵ ꜚ

 

H 

ᴇ  

ᴇ № ᴇ  
 

̂20%̃ 

̆№14̔אל₮ ȁ ⌠ȁ ȁ Ẋ

5 ̆14№ Ȃ 

̔6№̆ №2№̆ ’

ԇⱴ⁞№̆3 Ҍ ̆6№ Ȃ 

1,2,3,4,5 

̂30%̃ 

̂ ̃̔16№̆ ∞ ѿ

ӟ ’̆ ₮

№Ȃ 

ᵬ ̆№4̔אל₮̆ ȁ ⌠ȁ

1,2,3,4,5 
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ȁ Ẋ 3 ̆4№ Ȃ 

Ҭ̂20%̃ Ҭ  1,2,3,4,5 

̂30%̃  1,2,3,4,5 

I 

 

ӟ  

.ȇת № Ȉ( ԓ )̆̂ ľ ԋԓĿ ⅞ ),

₮ ̆2019-12 

J 

ᴆ 

 

ᵣ ȁPPTȁ  

K 

Ԋ  

1. F⌠K ӊȂ 

2. ֟ ̆ Ҍ Ȃ 

̔ 

1. F—J ѿ Ҍ ῍ ῤ Ȃ

ᵬ Ҍ Ȃ 

2. ᴇ Ҋ↓ ̔ 

(1) ̔ ȁ Ҭ ȁ  

(2) ᵬ ᴇ̔ ᵬҙȁ ᵬ ȁ ȁ ȁ  

(3) ᴇ̔ӥ ȁҒ  

(4) ᴇ̔ ȁ  

 

̔ 

 

              

                                                    2022  8  20  

Ғ ̔ 

 

              Ғ ̔      

                                                        2022 8 25  

ᵬ ̔ 

 

 

 

                                 ᵬ ̔ 

 

                                                       2022 8 26  
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҈   20   Ғҙ( )  

 ȇ ҍ Ȉ ף  

074591 

 
  Ғҙ  

  Ғҙᴋ    ῒז 
 

↔  

ḱ   ḱ         ḱ         № 2 

 6  48 ῒҬ  32 
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̆ ḤȂD1̆E1 

6. Ῑ ӟ ҙӟ׆ ̆ Ῑ ̆Ạ ᴪҺӈ ᴇṿ

ȂE1 

D 

ҍ 

ҙ  

῏  

ҙ  ҙ   

ΐ

ȁ 

 

ĂB 1̆2 

ΐ ⇔

ȁ ⇔ҙ

ⱬ 

B̆C 3̆4 

Ῑ ҹ

ᵣ ῃ ̆
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 ֜  2  2 

҉ ҂̔ ֜ №   6 6 

  16 32 48 

F 

 

     ӟ № ᵬ ӟ 

Ғ ӟ  ᵬ ӟ  ӟ  ҉ Ҋ ӟ 

 ῒז  

G 

 

≢ 
ῤ  

 

 

῀ 

̂ ’ Ώ 3  ̃
 

ҍ  
ᾝ   
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‰ ҍ ‰

≢Ȃ 

4 

   

 ̂2 ̃ 

̔ 

t

̆ ̆

ᶛ 

ҍ  

   1. 

ң  

   2.ң

 

1ȁ2ȁ3 

ᴴ̆῏

̆

⁞

Ҭ  

ң

Ȃ 

1. Һ ӟ̕ 

2ȁ Ῑ

Ȃ 

̆

̆

‗ 

5 

ѿ t̔ ̂

№ ̃̂ 6  ̃

ԅ ̔ 

SPSS ᵬ̆

SPSS ᴆ ѿҩ

ԅ ̆ԅ  

SPSS  

  ̔ 

SPSS №

ᴆ t Ҭ

№ ᵬ ̆

ҍ

№ Ȃ 

3ȁ4ȁ6   

̆

ᵬ ҉̆

 

6 ԓ    №

    ̂2 ̃ 

̔ 

№

̆ ̆

ᶛ 

ҍ  

1. №

 

2. №

 

1ȁ2ȁ3 

ץ №

№

ҹᶛ̆

№

Ԋץ ҹᶭ

̆Ḡ Ҥ

̆ ᶏ

№

ȁ

Ḥ

̆

№ץ ҹ

Ҍ̆ ȁ

Ҍ Ȃ 

1. Һ ӟ̕ 

2̈ Ῑ Ҥ

№ ⱬ̆ 

Ȃ 

1̈ ̆

№ ̆ 

2. Ῑ

ḤĿľⱵ Ŀľ

Ŀ

Ȃ 

̆

̆

‗ 7 
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Ȃ 

9 

҈ 

№   ̂ 4  ̃

̔ 

ȁ

№ ≢ȁ ᵬ

№  

3ȁ4ȁ6 

̆

ᵬ ҉̆

 

10 

Έ ̔

ῒ №    

̂2 ̃ 

 

ȁ

ȁ

ΐᵣ

ȁ

ҍ №

ҍ Ȃ 

ҍ ̔ 

1̈ ῃ

 

2̈ 

 

3ȁ4ȁ5 

№

Һ ῤ

̆ 

Һ Ҭ

῀ ᾝ ̆

Ῑ

Ḥȁ 

ȁⱵ

ҙ Ȃ 

1. Һ ӟ

ⱬ̕ 

2. Ῑ

Ҥ

ԑ

ꜛ ᵬ ⱬȂ 

̆

̆

‗ 

11 

҂    

   ̂2 ̃ 

̔ 

̆ ̆

ᶛ 

ҍ  

õ2 №

 

3ȁ4ȁ5 

ץ

̆

№ Ԋץ

ҹᶭ ̆Ḡ

Ҥ ̆

ᶏ №

ȁ

Ḥ ̆

№ץ

ҹ ̆Ҍ

ȁҌ Ȃ 

1̈ ̆

№ ̆ 

2. Ῑ

Ҥ

ԑ

ꜛ ᵬ ⱬȂ 

̆

ᵬ ҉̆

 

12 

   

̂4 ̃ 

̔ 

҉

≢ȁ ᵬ №

Ȃ 

3ȁ4ȁ6 

̆

ᵬ ҉̆

 

13 

ῇ     

ҍ ῏     ̂4

̃ 

̔ 

№

ץ̆

 

ҍ  

1. 

 

3ȁ4ȁ5   

̆

̆

‗ 
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14 

ԓ ῏№   

̂4 ̃ 

 

῏№ ᵬҍ

ȁԅ Ẓ

῏№ ӈȁ

ᵬ Ȃ 

Έ №   

̂2 ̃ 

 

ȁ№ ȁ

ᵬ Ȃ 

3ȁ4ȁ6   

̆

̆

‗ 

15 

Ӝ    ֜

     ̂2  ̃

̔ 

ԅ ֜

ץ̆

ҍ

ȁ №  

ҍ ̔ 

֜ ҍ

№  

3ȁ4ȁ5 ֜

№ ̆

ľⱵ׆ Ŀ

₮ ̆

Ḥ ╠

Ҋ̆

⁞

῀ȁ⁞ ̆

℗

Ȃ 

1̈ ̆

№ ̆ 

2. Ῑ

ᵬ ⱬȂ 

̆

̆

‗ 

16 

҂  ֜

ҍ № ̂6

̃ 

 

֜

ҍ S̆PSS

ᵬҍ ץ̆

֜ №

ᵬҍ

Ȃ 

3ȁ4ȁ6 

̆

ᵬ ҉̆

 

H 

ᴇ  

ᴇ № ᴇ   

̂15%̃ ҉ ̆ᵬҙ̆  1̆2̆5 

̂15%̃ ҉ ᵬ ̆  3̆4̆6 

̂70%̃  1̆2̆

3̆4 

I 

 

ӟ  

̔ ̆ȇ SPSS Ȉ̆ ₮ ̆2014̆11 

ӟ ̔ 

[1] ̆ ᾝ ȇ̆ ҍ Ȉ̆ ₮ ̆2015̆1 

[2] ȇ̆ ҍ Ȉ̆ Ҭ ₮ ̆2010̆1 

[3] ȇ̆ ӟ Ȉ̆ ₮ ̆2013̆2 

[4] ȇ̆ Ȉ̆ Ҭ ῾ҙ₮ ̆2014̆5 

[5] ⱬ̆ȇSPSS Ҭ Ȉ̆ ₮ ̆2008̆1 
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J 

ᴆ 

 

ᵣ ̆ ̆ ӟ  

K 

Ԋ  
 

̔ 

1. F—J ѿ Ҍ ῍ ῤ Ȃ

ᵬ Ҍ Ȃ 

2. ᴇ Ҋ↓ ̔ 

(1) ̔ ȁ Ҭ ȁ  

(2) ᵬ ᴇ̔ ᵬҙȁ ᵬ ȁ ȁ ȁ  

(3) ᴇ̔ӥ ȁҒ  

(4) ᴇ̔ ȁ  

 

̔ 

  

                                                        2022 2 23  

Ғ ̔ 

 

              Ғ ̔      

                                                        2022 2 24  

ᵬ ̔ 

 

 

 

                                 ᵬ ̔ 

 

                                                       2022 2 25  
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҈ 20 Ғҙ( )  

 ȇ └ Ȉ ף  

074274 

 
  Ś  

  Ғҙᴋ    ῒז 
 

 

ḱ  Ś ḱ         ḱ         № 2.5 

 7  48 ῒҬ  16 

 

 
̆ Ώ 

 

A 

ᾢḱ  

 

ᾢḱ ̔ ȁ ȁ ȁ ȁ№ ̕ 

ḱ ̔ ȁ  

 

 

B 

 

ȇ └ Ȉ Ғҙѿ Ғҙ Ȃ ף

ԍ └ ̆ῤ └ ȁ ᵣ └ ȁ └ Ȃ

ԅ └ ̆ ᶛ ԅ ֓

ԍ ֟ Ȃ Ҭ ץ ҹ ץ̆

ҹ ̆ ⱬ Ῑ Һ └ ⱬȂ Ҭ

ץ̆ ꜚ ⱬ № ‗ ⱬȂ 

 

 

 

 

 

 

 

 

 

 

 

 

C 

 

ȇ └ Ȉ Ғҙѿ Ғҙ Ȃ ľ

ȁ ȁ Ŀ Ⱳ ᵝ Ῑ ᴪ

ֲ Ῑ ̆ Ғҙ ̆ ҹ҈

ҩ ̔ 

̂ѿ̃  

ӟ̆ ῃ ӟ └ ȁ

̆ └ Ȃ 

̂ԋ̃ ⱬ 

ӟ̆ └ ῏ ȁΐ № └ ῏

ⱬ̆ └ ‗ ⱬȂ 

̂҈̃ Ῑ 

└ ҍ ẫ ῏ ̆ ᴪ ̆

└ Ȃל ֲ̆ ΐ ҙ ҩֲ ̆

ῒ ҉ ҙ ̆ ҹѿ ΐ ⇔ ֲ Ȃ 
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D 

ҍ 

ҙ  

῏  

ҙ  ҙ   

1.Ғҙ  1.Ғҙ  1ȁ2 

2. Ⱶ  2. Ⱶ  1ȁ2 

3. ⇔  3. ⇔  
1ȁ2ȁ3 

4. ᵬ  4. ᵬ  
1ȁ2ȁ3 

5. ᴪ ᴋ 5. ᴪ ᴋ 
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F 

 

Ś  Ś  Ś ӟ № ᵬ ӟ 

ŚҒ ӟ  ᵬ ӟ Ś ӟ  ҉ Ҋ ӟ 

 ῒז  

G 

 

≢ 
ῤ  

 

 

῀ 

̂ ’ Ώ 3  ̃
 

ҍ  
ᾝ   

1  1ȁ2ȁ3 

└ ҍֲ

ẫ ̕

ҍᴶ

 

└ ҍֲ ẫ

῏  

ᵣ

ȁ  

2 └  1ȁ2ȁ3 
⇔  

҉ ⇔

 

ᵣ  

3 ꜚ └  1ȁ2ȁ3 
 

№

ҍ ‗

ⱬ 

ᵣ  

4 ᵣ└  1ȁ2ȁ3 

  

ᵣ  

5  1ȁ2ȁ3 

 ȁ№

‗  
ᵣ  

6 
└  

1ȁ2 
  

ᵣ  

7 
└  

1ȁ2ȁ3 
  

ᵣ  

8 
└  

1ȁ2ȁ3 
Ҥ  Ҥ

 ᵣ  

9 
1

ᵣ

 

1ȁ2ȁ3 
 ȁ№

‗

 

 

10 
2

ᵣ

 

1ȁ2 
 ȁ№

‗

 

 

11 
3 

 
1ȁ2 

 ȁ№

‗

 

 



105 

12 
4 SDS-PAGE

 
1ȁ2 

 ȁ№

‗

 

 

H 

ᴇ  

ᴇ № ᴇ   

ȁᵬҙאל 20%̃̂  1ȁ2ȁ3 

̂30%̃ ȁ  1ȁ2ȁ3 

̂50%̃  1ȁ2ȁ3 

I 

 

ӟ  

 Һ ȇ └ Ȉ̂ ҈ ̃̆ ₮  

Һ

ӥ 

[1] ȁ Һ ȇ └ Ȉ̂ ԋ ̃̆ ₮  

[2] ₇ Һ ̈ └ ̂ ԋ ̃̈ ֲ ₮  

[3] ῑҺ ̈ └ ̂ ԋ ̃̈ Ҭ ₮  
 

J 

ᴆ 

 

ᵣ ȁ ӟ ᴆȁ ҉ ῏ ȁ  

K 

Ԋ  

ף ԍ └ ̆ῤ └ ȁ

ᵣ └ ȁ └ Ȃ ԅ └

̆ ᶛ ԅ ֓ ԍ ֟ Ȃ

Ҭ ץ ҹ ץ̆ ҹ ̆ ⱬ Ῑ

Һ └ ⱬȂ Ҭ

ץ̆ ꜚ ⱬ № ‗ ⱬȂȂ 

̔ 

1. F—J ѿ Ҍ ῍ ῤ Ȃ

ᵬ Ҍ Ȃ 

2. ᴇ Ҋ↓ ̔ 

(1) ̔ ȁ Ҭ ȁ  

(2) ᵬ ᴇ̔ ᵬҙȁ ᵬ ȁ ȁ ȁ  

(3) ᴇ̔ӥ ȁҒ  

(4) ᴇ̔ ȁ  
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̔ 

 

                                                        2022 2 23  

Ғ ̔ 

 

 

              Ғ ̔      

                                                        2022 2 24  

ᵬ ̔ 

 

 

 

                                 ᵬ ̔ 

 

                                                       2022 2 25  
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专业方向课教学大纲 
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҈    20   Ғҙ( )  

 ȇ Ȉ ף  

074592 

 
   

 Ғҙᴋ ῒז 
 ↔  

ḱ   ḱ ḱ     № 3.5 

 5  64 ῒҬ  16 

 

 
https://www.icourses.cn/web/sword/portalsearch/homeSearch 

 

A 

ᾢḱ  

 

ᾢḱ ȁ ȁ ȁ ᴰ ȁ№ ȁ ҍ

̆ ̔ ȁ ȁ ҙ  

 

 

B 

 

ҙ֟ ῒү ̆ ױֲ⌠ ֟ Ȃ

ҙ Ȃ ץ ֟ ῖ ֟ ҹҺ ץ̆

ᴨ ҹ ̆ № ȁ ҈ҩ ץ̆҉ ȁ

ȁᵞ ȁᵞ ҹ ̆ ҍ ῒ Ȃ

ӟ̆ ԅץ ╠ ̆ ҙ ̆

ҍ ̆ ̆ ⇔ ⱬȂ

ȁҒҙ ȁ ȁ╠ ҍ ԑꜚ ̆ ԍ

ȁ ԑꜚ̆ Ῑ⇔ ̆ ⇔ ⱬȂ 
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̂ԋ̃ ⱬ 

3. № ‗ҍ ῏ ΐᵣ ̆

⇔ ⱬȂ 
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̆ ȁ
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Ḥ ⌠
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1ȁ2ȁ3 
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ȁ ᴪ
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ΐ ֲ ᴪ Ῑȁ

ᴪ ᴋ ̆

Ҭ

ҙ ̆ ᴋȂ 
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E 

ῤ  

ῤ  
№  

   

1   2  2 

2   ҙ  6 4 12 

3   Ῑ ҍᴨ  2 3 6 

4   ҙҺ  1 1 1 

5   ҍ  4 3 7 

6   ҍ  2  5 

7   ꜚⱬ  6  6 

8  ᶫ  4 1 4 

9   4  4 

10   ᴨ ҍ └ 6 4 6 

11  ҍ  3  3 

12  Ҭ ῖ  2  2 

13  Ҭ ῖ  2  2 

14  ῖ  2  2 

15  Ҭ ῖ

 
2  2 

  48 16 64 
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     ӟ № ᵬ ӟ 

Ғ ӟ  ᵬ ӟ  ӟ  ҉ Ҋ ӟ 
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 ≢ 
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̂ ’ Ώ 3  ̃
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֟ ₮

Ȃ

Ⱶ ȁ
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 24 
14  
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҈  

ῒ ̂4 ̃ 
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2ȁ3 

Ҭ̆ ₮

└

̆

Ȃ 

 

Ῑ

Һ ӟҍ⇔

̕ΐ
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 1. -

֟

ӥ̆

ȁ ȁ

̕ ׃ ̆

̂2 ̃2.

- ֟

ȁ ȁ Ԋ

̕ ֟ ᵬ̔
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̂70%̃  1ȁ2 
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ӟ  

̔ 

ᵩ Һ ̆ȇ ҍ Ȉ̂ 2 ̃̆ ₮ ̆2021 

̆ȇ Ȉ̂ 2 ̃̆ ₮ ̆2013 

ӟ ̔ ̂ ̃̆ ӟ ̕ ℮  

 J 

ᴆ 

 

ᵣ ȁ ת῏ ȁ  

K 

Ԋ  

1. G⌠ J ӊȂ 

2. ֟ ̆ Ҍ Ȃ 

̔ 

1. F—J ѿ Ҍ ῍ ῤ Ȃ

ᵬ Ҍ Ȃ 

2. ᴇ Ҋ↓ ̔ 

(1) ̔ ȁ Ҭ ȁ  

(2) ᵬ ᴇ̔ ᵬҙȁ ᵬ ȁ ȁ ȁ  

(3) ᴇ̔ӥ ȁҒ  

(4) ᴇ̔ ȁ  

 

̔ 

 

                                                        2022 8 20  

Ғ ̔ 

 

 

              Ғ ̔      

                                                        2022 8 25  

ᵬ ̔ 

 

 

 

                                 ᵬ ̔ 

 

                                                       2022 8 26  
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҈   19   Ғҙ( )  

 ȇ Ȉ ף  

074304 

 
   

 Ғҙᴋ ῒז 
  

ḱ   ḱ ḱ     № 2.5 

 7  48 ῒҬ  16 

 

 
https://www.icourses.cn/web/sword/portalsearch/homeSearch 
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ᾢḱ  

 

ᾢḱ ̔ ȁ ȁ ȁ ȁ ȁ №  ̕

̔ ȁ ҙ  
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Ғҙ Һ ḱ ̆ ȁ ҍ

֟ ѿ ̆ ֲ ῙҬ ԍ ῏

ᵝȂ ȁ ȁ ȁ №

̆Һ ῤ ֟ȁ № ȁ ץ

ḱ ȁ Ỳ ᵣ Ȃ ӟ̆ ֟ҍ№

ȁ ץ ȁ ḱ ȁ

̆ԅ ҙҬ  Ȃל
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̂ѿ̃  

1. ֟ҍ ȁ ץ ȁ ḱ ȁ

̆ ѿ ԅ ҙҬ

Ȃל ץ ҙ ᵬҬ ֓

̆ ᵬȂ 

2. ≠ ҍ Ԋ׆ ҙ ֟ Ȃ 

̂ԋ̃ ⱬ 

3. № ‗ҍ ῏ ΐᵣ ̆

⇔ ⱬȂ 

4.ΐ ȁ № ⱬȂ 

̂҈̃ Ῑ 

5. Ῑ Һ ӟҍ⇔ Ȃ 

6.ΐ ҍ ̆ Ḡ ᴋ Ȃ 
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ȁ ȁ
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1ȁ2ȁ3 
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ᴇ

  

ȁ ᴪ

Ȃ 

1ȁ3 

9. ҙ  
ΐ ֲ ᴪ Ῑȁ ᴪ

ᴋ ̆

Ҭ ҙ ̆

ᴋȂ 

3 

E 

ῤ  

ῤ  
№  

   

第 1 章  酶工程基础 2 4 4 

2    4  6 

3   №  4 4 6 

第 4 章  固定化酶与固定化细胞 4 4 6 

5    4  6 

第 6 章  生物酶工程 4  4 

第 7 章  非水相酶催化 4  6 

8   ᴰ  2  4 
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第 9 章  酶及酶抑制剂的应用 4 4 6 

  32 16 48 
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└̕ 

1   
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6 3 №

3.3 №
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4 ҍ

 4.1
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4 ҍ

 4.1
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5  5.1

№ ḱ
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1ȁ2 

  

ᵣ 
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5  5.1

№ ḱ

̕5.2  

1ȁ2 

  

ᵣ 

 

10 5 5.3

ᵣ 5̕.4

̕ 

6 6.1

ᾥ

 

1ȁ2 

  

ᵣ 

 

11 6 6.2

№  

1   ᵣ 

 

12 7 Ỳ  

7.1

7̕.2 ׃

Ҭ Ḇ  
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7.3 ׃ Ҭ
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ҳ ׃

Ḇ  

1ȁ2 

  

ᵣ 

 

14 
8 ᴰ
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ᵣ 
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9.1 
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9.2 ῾ҙ

Ҭ ̕9.3 

Ҭ
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Ҭ
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16 9 └╕

9.5 

Ḡ

Ҭ ̕9.6 

№

Ҭ
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9̕.8 └

╕  

1 └╕

ᴪ

Ҭ ᵬ

̆֟ ԅ

ᴪ ̆

₮ԅ

╠ Ȃ 

̆ꜜⱬ
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ԍ ̆
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ᴪȂ 
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17 Ḇ Ҭ∆
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ⱬ
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20 

ⱴ ᴨ ̂4

̃ 

1ȁ2ȁ3 

Ῑ Ԋ

ȁҤ

̆

ץ ԍ⇔

̕

Ҭ

ѿ

ῙȂ 

Ῑ

Һ ӟҍ⇔

Ȃ 

№  

 

H 

ᴇ  

ᴇ № ᴇ   
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ᵬ ᴇ̔₮אל 10% 

ᵬ ᴇ̔ᵬҙ 10% 
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1ȁ2ȁ3 



121 

 

̔ 

 

 

 

                                                        2022 8 20  

Ғ ̔ 
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҈   19  Ғҙ( )  

 ȇ ҍ Ȉ ף  074463 
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ᾢḱ ̔   №   ᾧ  

̔  └  

 

 

B 

 

ȁ№ ȁ ȁ ᵣ

̆Ӟҍ ȁ ȁ Ḥ
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1. ҕ ̆ȇ Ȉ̂ 2 ̃̆ ₮ ̆2017  
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̔ 

1. F—J ѿ Ҍ ῍ ῤ Ȃ

ᵬ Ҍ Ȃ 

2. ᴇ Ҋ↓ ̔ 

(1) ̔ ȁ Ҭ ȁ  
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13. ӟ 13-1 ΐ Һ ӟ

ӟ  

8 

E 

ῤ  

ῤ  
№  

    

Chapter 1 What is biology I 

The definition and meaning of the science of biology. 
2  2 

Chapter 1 What is biology II 

The value of biology. 
2  2 

Chapter 1 What is biology III 

Biological problems. 
2  2 

Chapter 2 Rivers and streams I  

1̈Definition of rivers and streams. 

2̈What is a watershed? 

3̈Main types of streams. 

4̈Watershed scientific concepts. 

5̈Water pollution. 

2  2 

Chapter 2 Rivers and streams II 

1̈Once the water finds its way into a stream or ditch, where 

does it go? 

2̈When rivers run into the ocean? 

3̈Where rivers meet the ocean is called the mouth of the 

river. 

4̈River creatures. 

2  2 

Chapter 3 The origin and diversity of life I 

1̈A home for life: formation of the solar system and planet 

earth. 

2̈The story of life’s origins begins with the formation of the 

earth. 

3̈Basic physical features of earth that may have made the 

emergence of life possible include the planet’s size, 

temperature, composition, and distance from the sun. 

4̈The emergence of life: organic and biological molecules 

on a primitive planet. 

5̈ Current research suggests that likely sites for this 

polymerization were clay or rock surfaces. 

2  2 
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seasons every year), and, particularly in the arid and semiarid 

west, may be wet only periodically. 

5̈Some wetlands are temporary and seasonal. 

6̈The role of wetlands in an ecosystem. 

7̈Erosion control. 

8̈Wetlands and water purification. 

Chapter 4 Wetlands II 

1̈Definition of wetlands. 

2̈Wetlands are disappearing rapidly, at about the rate of 

300,000 acres (120,000 hectares) annually in the U.S. alone. 

3 R̈estoration programs offer a degree of success in restoring 

wetlands. 

4̈How are wetlands protected? 

5̈Wetlands and watersheds. 

6̈Why use an integrated approach? 

7̈Water quality standards for wetlands. 

8̈Monitoring, assessment and restoration of wetlands. 

9̈Wetlands animals. 

2  2 

Chapter 5 Grasslands I 

1̈What are grasslands like? 

2̈Grassland soil. 

3̈Grasslands of the world. 

4̈Grassland plants. 

5̈How do the bees and insects pollinate flowers? 

2  2 

Chapter 5 Grasslands II 

1̈What are some of the most beautiful prairie flowers? 

2̈How are prairies maintained? 

3̈What is one of the best prairie adaptations? 

4̈Are any prairie plants harmful to people? 

5̈Are there trees on the prairie? 

6̈What Happened to the American Prairies? 

2  2 

Chapter 6 The origin of species I 

1．How biologists define a species. 

2．Preventing gene exchange. 

3̈Becoming a species: how gene pools become isolated. 

2  2 

Chapter 6 The origin of species II 

1．The genetic bases of speciation. 

2．Explaining macroevolution: higher-order changes. 

3．The role of microevolution in macroevolution. 

2  2 

Chapter 7 The ecology of population I 

1．Population growth. 

2．Populations – groups of individuals belonging to the 

same species. 

3．A population theoretically can grow exponentially 

(geometrically) if there are no limits on resources such as 

food or hiding places and no predation or competition. 

4．A logistic growth curve plots the leveling-off of growth 

when population size reaches equilibrium with available 

resources. 

5．A population’s age structure and reproductive strategy 

also affect the rate at which the population grows. Age 

structure may also be represented by a survivorship curve. 

2  2 
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6．The reproducing members of a population follow a 

complex adaptive reproductive strategy that has evolved 

over millennia. 

7．Reproductive strategies generally fit into one of two 

categories: those of r-selected species and those of K-

selected species. 

Chapter 7 The ecology of population II 

1．Limits on population size. 

2．The size of a population is measured in terms of its 

density. 

3．Common distribution patterns include clumped, uniform, 

and random. 

4．The interactions of predators and their prey affect 

population size in complex ways. 

5．How population are distributed. 

6．Human population: a case study in exponential growth. 

   

Chapter 8 Review & Summary 

1. Review 

2. Summary 

3. Discussion 

2  2 
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                                                        2022 8 25  
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҈  18  Ғҙ ȁ ȁ 

ҙ ̂ ̃  

 ȇ ҙ ̂ Ȉ̃ ף  

 

 
   

  Ғҙᴋ    Ϋῒז 
 

ҙ

 

ḱ  Ϋ ḱ         ḱ         № 6.0 

 7̆8  12   

 

A 

ᾢḱ  

 

ᾢḱ ̔ Ғҙ  

 

 

B 

 

ҙ ѿҩ ̆ Ҭ Ȃ

Ғҙ Ῑ ̆

Ғҙ Ҭ ₮ ̆

̆ ȁ ̆└ ̆ ᴪ ̆

̆ № ȁ ₮ ̆ Ώ ∆ ҹ̆

҉ ᵬ ᵝ ѿ Ҋѿҩ Ȃ Ῑ ̆ꜚ

̆ Һ⇔ ̆ ҍ ᴪ ⱬȂ 

 

 

 

 

 

 

 

 

 

C 

 

̂ѿ̃  

1. Ғҙ Ȃ 

2. ̆ Ғҙ Ԋ׆ Ғҙ ӟ̆

Ȃ 

̂ԋ̃ ⱬ 

3.№ ȁⱳ ȁ ‗ ⱬ 

4. ᴇ ֟ҙ ⅞ȁ ȁ ȁ№ ᴇ Ȃ 

̂҈̃ Ῑ 

5. ȁ ᵬ ⱬ ῙȂ 

6.Ῑ ᴪҺӈ ̆ῃ ῃ ҹֲ Ⱶ ҙ ῙȂ 
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D 

ҍ 

ҙ  

῏  

ҙ  ҙ   

1.Ғҙ  ȁ

Ғҙ ⱬȂ 

1 

2. Ⱶ  

ΐ ֟ҙȁ ⱴ ȁ

ҙ Ғҙ

Ⱶ Ȃΐ ῃ

ȁ ῃ ̕ΐ

ȁ №

ⱬȂ 

2ȁ4 

3. ⇔  
ΐ ⇔ ȁ⇔ҙ ⱬȂ 

3 

4. ᵬ  
ΐ ҍ ῏

ȁ ⱬȂ 
5 

5. ᴪ ᴋ 

ΐ ҍ ̆

̆

̆Ḡ Ȃ 

6 

E 

ῤ  

 №  

 1  

≠  1  

 1  

 1  

 4  

ҍ№  1  

Ώᵬ ҍḱ  2  

‰ ҍ  1  

  12  
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Ϋ    Ϋ ӟ № ᵬ ӟ 

Ғ ӟ Ϋ ᵬ ӟ  ӟ  ҉ Ҋ ӟ 

 ῒז  
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≢ ҍῤ  
 

 

῀ 
 

ᾝ   

1  
1ȁ

2 
ľң ѿ

Ŀ

Ԋ 

 

ҍḱ  

2 ≠  
2ȁ
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  ȁ ҍ
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3ȁ4 
  ȁḱ  

  
3ȁ
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Ḥ

 

Ҥ
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I 

ӟ  

 

1. ̈ȇ ҍ ΏᵬȈ( 2 )̈ ֤̔ ₮ ̆

2019Ȃ 

2. ῤ Ȃ  

J 

ᴆ 

 

Ғҙ ȁ ῏  

K 

Ԋ  
 

̔ 

1. F—J ѿ Ҍ ῍ ῤ Ȃ

ᵬ Ҍ Ȃ 

2. ᴇ Ҋ↓ ̔ 

(1) ᵬ ᴇ̔ ᵬ ȁ ȁ ȁ  

(2) ᴇ̔ӥ  

(3) ᴇ̔  

 

̔ 

 
                                                        2022 2 23  

Ғ ̔ 

 

 

              Ғ ̔      

                                                        2022 2 24  

ᵬ ̔ 

 

 

 

                                 ᵬ ̔ 

 

                                                       2022 2 25  
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҈ 18 Ғҙ ӟȁ ȁ 

ҙ̂ ֟̃ ӟ  

 ȇ ҙ ӟȈ ף  

074030 

 

  ά  

  Ғҙᴋ    ῒז  

ȁ

ȁ

↔  

ḱ  ά ḱ         ḱ         № 8.0 

 8  14   

A 

ᾢḱ  

 

ᾢḱ ̔ Ғҙ ̕ 

 

 

 

B 

 

ҙ ӟ ӟᴋⱵӊ ̆ Ғҙ Ῑ

ѿ ꜚ̆ ̆ ӟ ᵝΐᵣ ᵬ ᵝ

̆ ‗ Ȃ ӟӞ ѿ ̆ ӟ ѿ

ҍ ⱬ̆ Ῑῒ ȁ ᵬӟ ̆ҹׂ ҉ ᵬ

ᵝ Ҋ Ȃ ̆ ӟ Ῑ ẫ ֲ ȁҕ ᴇṿ ̆

҉ ӟȁ ҙ ҙ ̆ ҹҬ ᴯ ῐ ꞉

Ȃ 
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̂ѿ̃  

1.ⱴ ̆ ѿ ȁ

̕ 

2. ҍ ̆ ῏ ӟ Ȃ 

̂ԋ̃ ⱬ 

3. ῏ ᵬ ̆ ⱬȁꜚ ⱬȁ

‗ № ⱬ̕ 

4. Ῑ ⱬ̆ҹ ᵬ Ҋ Ȃ 

̂҈̃ Ῑ 

5. Ῑ Ῑ ẫ ֲ ȁҕ ᴇṿ ̕ 

6. Ҥ Ῑ̕ΐ ҉ ҙ ҙ Ȃ 

D 

ҍ 

ҙ  

῏  

ҙ  ҙ   

1.Ғҙ  1.Ғҙ  1ȁ2ȁ3 

2. Ⱶ  2. Ⱶ  3ȁ4 

3. ⇔  3. ⇔  
2ȁ5 

4. ᵬ  4. ᵬ  
2ȁ4 

5. ᴪ ᴋ 5. ᴪ ᴋ 
5ȁ6 

E 

ῤ  

ӟ̂ ̃  ӟ  / №  

ᴑҙ ’ ᵝ

 

ӟᴑҙ 1  

ᴑҙҙⱵ  ӟᴑҙ 2  
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ᴑҙ ӟ ӟᴑҙ 8  

ᴑҙ ӟ ҍ  ӟᴑҙ 1  

Ώ ӟ  ӟᴑҙ ῤ 1  

  14  

 

F 

 

ά  ά   ӟ ά№ ᵬ ӟ 

Ғ ӟ ά ᵬ ӟ  ӟ  ҉ Ҋ ӟ 

 ῒז  

G 

 

≢ ӟ̂ ̃  
 

 

῀  

ҍ  ᾝ   

1 ᴑҙ ’

ᵝ  

1ȁ2ȁ3 ᴑҙ  

ᴪҺӈ

ᴇṿ  

ҍȁ

 

2 ᴑҙҙⱵ

 

1ȁ2ȁ3 ᵬ Ῑ ᵣ

 

ȁ

ȁ  

3 ᴑҙ ӟ 1ȁ2ȁ3 ҙ  

ҙ

 

 

4 ᴑҙ ӟ ҍ

 

1ȁ2ȁ3   ȁ

 

5 Ώ ӟ  1ȁ2ȁ3   ȁḱ
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ᴇ  
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̂30%̃ 
 

ӟ  

 

 

 

 

 

 

 

 

 

1ȁ2ȁ3 

ӟ ̂70%̃ ӟ ȁῤ  1ȁ2ȁ3 
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