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西北师范大学环境工程专业课程教学大纲 

ᰖᵰ਀᷆࠼ौᆜ 

ѿȁ  

̂ѿ̃  

Ғҙ ӊѿȂ 

̂ԋ̃  

ӟᶏ № Ҭ ѿ֓ № Ҭ ѿ֓ ̆∆

Ῑ № ‗ ⱬ̆ҹ ӟ ԊҒҙ׆ Ҋ Ȃ 

̂҈̃ ῤ  

׃ Ҭ ̆ ⱬ ̆ꜚⱬ ̆ ̆ ̆№ ̆

ᾝ ῖ ץ̆ № ̆ № ̆ ᾣᾣ Ȃ 

̂ ̃  
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ѿ  ᵣ ᵣ 
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ῤ ̔ 

ѿ  ᵣ№  

ᵣ ̕ № Ȃ 

ԋ   

ѿ ̕ ̕ ᵣ ᵣҬ ̕ Ȃ 

҈  ᵣ  

̕ ᵣ └ ̕ ᵣ ᵬ ̕ № ₀ Ȃ 
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ᵣ ῒ № ̕ ᶭ ῒ ̕

ȁ ȁ ᵬ ̕ԅ № ҍ₀ Ȃ 

 

ԋ  ⱬ  
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‰ ‰ Ȃ 
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4 Ȃ 

ῤ ̔ 

ѿ  ѿ֓  

ᵣ ̕ ₱ ̕ Ȃ 

ԋ  ⱬ ѿ  
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҈   

̕ ̕ ̕ ҍ ῏ Ȃ 

 ⱬ ԋ  

̕ ̕ ‰ Ȃ 

ԓ  ῒ  

̂Gibbs̃ ̕ ‰ ̕ʹG ҍ ῏ Ȃ 
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ԅ ⱬ ȁ ȁ ₱ ̕ ⱬ ѿ ȁ ԋ ҈

ῤ ̕ ‰ ̕ ‰

‰ ̕ ᴪ ΔG ∞ ̆ ԅ ΔG Ȃ 

 

҈   

̔ 

ᵬ ̕ Ӌ ̕ ‰ ̕ Ȃ 

̔ 

4 Ȃ 

ῤ ̔ 

ѿ  ῒ   

Ȃ  

ԋ  ̆ ̆Ỳ ╕  

ᾝ ᾝ ̕ ᵬ ̕ ᾝ ̕ Ȃ 

҈  ׃ 

̕ Ȃ 

  

‰ ῏ ̕ ↕Ȃ 

ԓ  ꜚ 

ꜚ ῒ Ȃ 

̔ 

ԅ ῒ ̕ ᵬ ԅ ̕

№ ȁ ̕ԅ

‰ ץ ‰ ҍ ‰ ῏ ̕ Ҍ ‰
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̆ ׆ ꜚ̕ ῏ ̆ ↕

Ȃ 
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4 Ȃ 

ῤ ̔ 

ѿ   

̕ ̕ ᾝ ̕ Ȃ 
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҈  ‖  

‖ᵬ Ὲ ̕ ӈȂ 

  

̕ ̕ [HSAB] ↕Ȃ 

ԓ   

Ȃ 

Έ   

̕ Ȃ 
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̆ԅ ȁ ̕ ‖ ̕

ף ̕ ȁ Ȃ 
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ῤ ̔ 

ѿ  —   
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҈  ל 

̕ ̕ ҍלꜚ ῏ Ȃ 
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∞̕לꜚ ̕ ╕ ╕̕ Ȃ 
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ԓ  ᾝ ל ῒ  

ᾝ ל Ȃ 
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Ȃᴪ ̕ ל Ȃ

Ὲ ῏ ̕ ל ῏ ̕ԅ ҍלꜚ

῏ ̕ ᾝ ל ῒ Ȃ 
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ѿ  ԋ  
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̕ Ԑ ̕ ҩ Ȃ 

҈  ꜚ  

̕ ̕ Ȃ 

 ҍ  

ҍ ῏ ̕ ԍ ҍᾝ Ȃ  

ԓ  ᵝ ῒ  

ᵝ ῒ Ȃ 
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ԅ ꜚ —— ԋ ̕ ₱ № ̆ Ԑ №

Ԑ № ̕ ҩ ᴆ ῒ ӈ̕ ȁ ֒ ȁ

ӈ̕ Ҍ ̆ ᵞ ↕Ώ₮ѿ ᾝ

ᴇ ̕ ᾝ ῏ ̆ᾝ ̂ ȁ ȁ ֪

̃ҍ ῏ Ȃ 

 

҂  №  

̔ 

̕ ̕῍ᴇ ̕ ̕№ Ȃ 

̔ 

6 Ȃ 

ῤ ̔ 

ѿ   

̕ ̕ Ȃ 

ԋ  ῍ᴇ  
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ᴇ ̕῍ᴇ Ȃ 

҈   

̕ Ȃ 

 ᴇ ԑ  

VSEPR ῒ Ȃ  

ԓ  №  ׃

̕№ ῒ ҽᶛȂ 

Έ   

Ȃ 

҂  № № ⱬ 

№ № ⱬ Ȃ 

ῇ   

ᵬ Ȃ 

̔ 

̆ ‗ ̕

῍ᴇ ̕ ѿ № ̕ ᴇ ԑ

ѿ Һ ᾝ № ̕ № ̆ ῒ ѿȁ ԋ

№ ̕ԅ № ⱬ Ȃԅ ̕ԅ ᵣ

ῤ Ȃ 

 

ῇ  ᵝ  

̔ 

ᵝ ȁ ӈȁ ̕ Ȃ 

̔ 

4 Ȃ 

ῤ ̔ 

ѿ  ᵝ ӈ 

Ȃ 

ԋ  ᵝ  

№ ̕ Ȃ 

҈  ᵝ  

ᴇ ̕ ᵣ Ȃ 

 ᵝ  

̕ ꜚȂ 

ԓ   

Ȃ 

Έ  ̆  

Ȃ 

̔ 
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ᵝ ȁ ӈȁ ̕ ᵝ ᴇ Һ ̆

ץ ѿ֓ ᶛ̕ ᵝ ӈ ῏ ̕ ̆ԅ ῒ Ȃ 

 

Ӝ  s ᾝ  

̔ 

s ᾝ ҍ ῏ Ȃ 

̔ 

2 Ȃ 

ῤ ̔ 

ѿ  s ᾝ  

s ᾝ Ȃ 

ԋ  ҍ  

ҍ ȁ Ȃ 

҈   

̕ ̕ Ȃ 

 ̆ ↕ 

̕ ↕Ȃ 

̔ 

s ᾝ ҍ ῏ ̕ s ᾝ

̕ s ᾝ ῒ ̕ s ᾝ

ѿ ̕ԅ LiȁBe ↕Ȃ 

 

 P ᾝ  

̔ 

p ᾝ ҍῒ ῏ Ȃ 

̔ 

4 Ȃ 

ῤ ̔ 

ѿ   

̕ ̕ ῒ Ȃ 

ԋ  ᾝ  

̕ ̕ ̕ ̕ Ȃ 

҈  ᾝ  

̕ ̕ ̕ ῒ ̕ ̕ ̕ ̕׃ Ȃ 

 ᾝ  

̕ ῒ ̕ Ȃ 

ԓ  ᾝ  

̕ ̕ ῒ Ȃ 
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P ᾝ ҍῒ ῏ ̕ P ᾝ Һ ῒ
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ῤ ̔ 
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ԋ  ds ᾝ  

ds ᾝ ̕ Ȃ 

҈   ds ᾝ  

̕ ̕ ̕ ̕ ̕ Ȃ 
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׆ ds ᾝ ҍ s ᾝ ҉ ԅ̕ ds ᾝ Һ̆

֓ ҍ ’̕ ȁ ȁ ȁ ῏ ̕

Cu(Ň)- Cu(ň) Hg(Ň)-Hg(ň)ӊ ԑ ᴆȂ 

 

ԋ  d ᾝ f ᾝ  

̔ 

ȁ ȁ ȁ ȁ ῒ ̕ Ȃ 
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ῤ ̔ 

ѿ  d ᾝ  

ᵌ ̕ ̕ ΐ ̕ Ȃ 

ԋ   

̕ Ȃ 

҈   
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 ̆ ̆  

̕ ̕ ῒ Ȃ 

ԓ   

Ȃ 

Έ  ᾝ  
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ῇ  —— ᾣᾣ  
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̕ ᾣ ᾣ Ȃ 

ԋ  ᾣ  
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̕ ᴆ Ȃ 

ԓ  ᾣ Ҭ  
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ᾣ№ ת̕ Ȃ 

̔ 
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ᴆ ̕ԅ — ᾣᾣ Ҭ ̕ԅ № ᾣ№ Ȃ 

 

Ӝ  №ᾣᾣ  
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№ᾣᾣ ̕ №ᾣᾣ № ᴆ № Ȃ 
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2 Ȃ 

ῤ ̔ 

ѿ  №ᾣᾣ  

AAS ̕ ҍ ῏ ̕ Ȃ 

ԋ  №ᾣᾣ  

ת № ᵬ Ȃ 

҈  №ᾣᾣ № ᴆ  

№ ᴆ ̕ ̕ ₮ Ȃ 

 №ᾣᾣ Ҭ  

ᵣῤ Ȃ 
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ԅ №ᾣᾣ ̕ №ᾣᾣ ̕ №ᾣᾣ

№ ᴆ № Ȃԅ №ᾣᾣ ₮ ̕ԅ

№ᾣᾣ Ҭ Ȃ 

 

ԋ №ל   

̔ 
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pH ṿ ̕ ‰ ̕ ‰ ⱴ῀ ̕ ‰ Ȃ 

ל   

̕ Ȃ 

̔ 

ԅ №ל ̕ №ל Ҭ ץ ױ ᵬ ̕ԅ

pH pH ṿ ̕ ל ̕ԅ

ῒ Ҭ ̕ԅ ל ῒ Ȃ 
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̕ ᵬ ᴆ Ȃ 
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̕∆ ԅ Ȃ 

 

ԋ ԋ   № № Ҭ №  

̔ 

№ ѿ Ȃ 
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ῤ ̔ 

ѿ   

╩ ѿ ̕ Ȃ 
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҈  № Ҭ №  

№ ̕ № Ȃ 
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̕ԅ № Ҭ № Ȃ 

 

ᶏ ΐ ף ̔ 
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西北师范大学环境工程专业课程教学大纲 

ौᆜะ⹶ᇔ僂Ⅰ 

ѿȁ  

̂ѿ̃  

Ғҙ ӊѿȂ 

̂ԋ̃  

ᵬ ̆ ѿ № ȁ └ ̆

̆ ȁ ̆ ⱬȂ 

̂҈̃ ῤ  

ת ȁ ̆ └̆ ̆ ֒ └ ̆

̆ Ȃ 

̂ ̃  

36 Ȃ 

̂ԓ̃  

Ȃ 

 

ԋȁ  

̂ѿ̃  

ᵬ ̆

ѿ № ȁ └ ̆ ̆ ȁ ̆ ⱬȂ

№ № ת Ҥ ᵬ ̆ Ҍ ᴋ ̆

ȁ Ҭ ѿ֓ Ȃ 

̂ԋ̃  

   ≢  

ת 1 ȁ ̆ └ 2  Ạ 

2  3  Ạ 

3 ֒ └  7  Ạ 

4  3  Ạ 

5  3  Ạ 

6 Ҭ  3  Ạ 

7  3  Ạ 

8 P ᾝ ̂ѿ̃̂ ȁ ȁ ̃ 4  Ạ 

9 ҈ ̂ŉ̃ └  4  Ạ 
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10 № ȁת ȁ  2  Ạ 

11 № ӟ 2  Ạ 

12 № ᵬ ӟ 4  Ạ 

13 ‰ └ȁ Ҭ  4  Ạ 

14 № ̂ ╕ ̃ 4  Ạ 

15 EDTA ‰ └ ȁ  4  Ạ 

16 ȁ  4  Ạ 

17 
‰ └ȁ ȁ

 
4  Ạ 

18 Ҭ COD  4  Ạ 

19 Ҭ  4  Ạ 

20 ԋ №ᾣᾣ  4  Ạ 
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(ω ҹ 0.10)̆NaAĉ1mol/L̃̆ HCl̂6 mol/L̃̆ Ȃ 

ᇔ僂഑φ≝ौ䘎৕ਃᓊ 

 

ԅ ץ ל Ȃ 

ῤ  

לꜚ ̆ ל ᵞ̆ ╕ ╕ Ȃ 

ת ҍ ╕ 

ᴟ ̆ ̆ H̕2SO4(1mol/L) H̆NO3(2mol/L) N̆aOH(6mol/L) N̆H3.H2O C̆uSO4(1mol/L)̆

Zn S̆O4(1mol/L) K̆Br(0.1mol/L) K̆MnO4(0.01mol/L) F̆eCl3(0.1mol/L) N̆a2
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ת ҍ ╕ 

̕HAc(2mol/L)̆HCl(2mol/L,6mol/L)̆HNO3(6mol/L)̆H2SO4(2mol/L)̆HAc(2mol/L)̆

NH3H2O- NH4Cl ‖ ( ҹ 1mol/L)̆HAc- NH4Ac ‖ ̂ ҹ 1mol/L̃̆ NaOH(2mol/L)̆

MgCl2(0.1mol/L) ̆ NH4Cl( ) ̆ NaAc(1mol/L) ̆ Na2CO3(1mol/L) ̆ NaCl(0.1mol/L) ̆ Al2(SO4)3 

(0.1mol/L,1mol/L)̆BaCl2(0.1mol/L)̆KI(0.001mol/L)̆(NH4)2CO3 (0.05mol/L)̆CaCl2(0.1mol/L)̆Ca 

SO4( ) C̆uSO4(0.1mol/L) K̆MnO4 (0.1mol/L) (0.1mol/L,1mol/L) K̆2CrO4 (0.005mol/L) N̆a ( ᵣ)̆

Mg( ᵣ)̆pH ̆Na+ȁK+ȁCa2+ȁSr2+ȁBa2+ ̆ ̆ ̆ ╕Ȃ 

ᇔ僂ޡφP ॰䶔䠇ኔݹ㍖（ж）（চ㍖、≝、⺡） 

 

ӟ ȁ ȁ └ ̕ ȁ ≢̕ H2O2

֓ ̕ Ҍ Һ ̕ ᵣ ת ̕ԅ

ȁ ȁ ῃ ᵬȂ 

ῤ  

ȁ ȁ └ ̕ ȁ ≢̕H2O2 ֓

̕Ҍ Ȃ 

ת ҍ ╕ 

̆№ ̆ ̆ ת ̕ԋ ̆ ԋ H̕Cl̂ ȁ6Mȁ2M̃̆ H2SO4

̂ ȁ3mol/lȁ1M̃̆ HNO3̂ ̃̆ NaOH(2M) K̆OH(30%) K̆I(0.2M) K̆Br(0.2M) K̆MnO4(0.2M)̆

Cr2O7(0.5M) N̆a2S(0.2M) N̆a2S2O3 (0.2M) N̆a2SO3(0.5M) C̆uSO3(0.2M) M̆nSO3(0.2M) (0.002M)̆

Pb(NO3) 2(0.2M)̆AgNO3(0.2M)̆H2O2(3%)̆ ̆ ̆ ̆CCl4̆Ә ̆ ̆ Әף

0.1M̕ ̆ ̆ ̆—̆pH ̆ Ȃ 

ᇔ僂ғφп㥿䞮ૂ䫷（ŉ）䞮䫴Ⲻ࡬༽ૂᙝ䍞 

 

ԅ ҈ ̂ŉ̃ └ ̆ └ Ҭ ̕

Ҭ└ ѿ ̕ ӟ ȁ ȁ ȁ ȁ ȁ ᵬȂ 

ῤ  

└ ҈ ̂ŉ̃ Ȃ 

ת ҍ ╕ 

̆ ̕ ̆ ̆ ̕H2O2(3%)̆NH3•H2O(6M)̆NH4CNS(0.1M)̆

BaCl2(0.1M)̕ Ȃ 

ᇔ僂ॷφ᷆࠼ौᆜᇔ僂ะᵢᢶ㜳䇨ᦾ、ԠಞⲺ䇚䇼、⍍⏚ 

 

ȁ № ת ̆ № ת Ȃ 

ῤ  

№ ת Ȃ 

ת ҍ ╕ 

̆ ̆ ̆ ̆ ̆ ̆ Ȃ 

ᇔ僂ॷжφ᷆࠼ཟᒩ〦䠅㓹Җ 
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ԅ ꜚ ᾣ № ᵬ̆ Ῑ ӟ Ȃ 

ῤ  

̆ ̆ ⁞ Ȃ 

ת ҍ ╕ 

№ ̆ ̆ ̆ ̆ ̆ ̆NaCl ᵣȂ 

ᇔ僂ॷӂφ┪ᇐ᷆࠼ะᵢᬃ֒㓹Җ 

 

∆ ȁ ȁ ȁ ᶏ ̕ԅ ҍ ̕

NaOHȁHCl ‰ └̕ NaOH HCl ԑ ̆∆ ȁ ╕

Ȃ 

ת ҍ ╕ 

̆ ̆ ̆ ̆ ̆ ̆ HCl̆NaOH ᵣ̆ ̆

Ȃ 

ᇔ僂ॷпφ䞮⻧ḽ߼⓬⏨Ⲻ䞃࡬、ḽᇐ਀䬫ⴆѣ≤੡䠅Ⲻ⎁ᇐ 

 

̕ NaOH └ ̕ Ҭ

ᵬ ̕ ╕ Ȃ 

ῤ  

‰ └ȁ Ҭ Ȃ 

ת ҍ ╕ 

̆ ̆ ̆ ̆ ̆ ̆ ̆№ ̆ ̆NaOH ᵣ̆

ԋ ̆ ̆ ̆(NH4)2SO4 ᵣȂ 

ᇔ僂ॷ഑φ␭ਾ⻧᷆࠼（ਂ᤽⽰ࡸ⌋） 

 

HCl └ ̕ V1 V2 ⱴ ∞ Ȃ 

ῤ  

№ ̂ ╕ ̃Ȃ 

ת ҍ ╕ 

̆ ̆ ̆ ̆№ ̆ ̆HCl̆Na2CO3̆ ̆

Ȃ 

ᇔ僂ॷӊφEDTA ḽ߼⓬⏨Ⲻ䞃ૂ࡬ḽᇐ、≪⺢ᓜⲺ⎁ᇐ 

 

ӟ EDTA ‰ └ ̕ ̆ԅ ̕

̮ ╕ ᶏ ̕ԅ ӈ ̕ EDTA

Ȃ 

ῤ  

EDTA ‰ └ ȁ Ȃ 

ת ҍ ╕ 

̆№ ̆ ̆ ̆ ̆ ̆EDTĂCaCO3̆NH3-NH4Cl̆



൦⨼
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ת ҍ ╕ 

722 №ᾣᾣ ̆ ̆№ ̆ ̆ ̕ ԋ ̆ N̆aAc F̆e3+

‰ ̆Fe3+ Ȃ 

（഑）㘹Ṯ㾷≸φ 

̂1̃ ῤ  

ᵬ̆ └ ȁ№ ȁ ѿ ̆ ᾝ

̆ , № ᵬȂ 

̂2̃  

̆ ᵬȂ 

 

҈ȁ ӥ  

1ȁ ֤ ȇ № Ȉ Ώ ̆ № ̂ ҈ ,̃ ₮  ̆ 1998Ȃ 

2ȁ ȁ ̆ ̂ ̃̆ ֤ ₮ ̆1993Ȃ 

3ȁ ȁ– ̆ № ̂ ԋ ̃̆ ֤ ₮ ̆1997Ȃ 

4ȁ ֤ ̆ ̂ ҈ ̃̆ ₮ ̆2002Ȃ 

5̈ № ̆№ ̂ ̃̆ ₮ ̆2001Ȃ 

 

ᶏ ΐ ף ̔ 

ᵣ ҍᴰ Ȃ 
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西北师范大学环境工程专业课程教学大纲 

ᴿᵰौᆜ 

ѿȁ  

̂ѿ̃  

Ғҙ ӊѿȂ 

̂ԋ̃  

ӟᶏ ȁ ץ ѿ֓ ᴆ̆ԅ ѿ֓

ῒ ̆ҹׂ ѿ ӟ ᵬ Ҋ Ȃ 

̂҈̃ ῤ  

̆ ȁ ȁ ῒ

Ȃ 

̂ ̃  

36 Ȃ 

̂ԓ̃  

̆ Ȃ 

 

ԋȁ  

№ 

ѿ   

̔ 

№ ̕῍ᴇ ȁ ȁ ȁ Ȃ 

̔ 

1 Ȃ 

ῤ ̔ 

ѿ   

֟̕ ̕ Ȃ 

ԋ  ῍ᴇ ѿ֓  

῍ᴇ ̕῍ᴇ ̕῍ᴇ Ȃ 

҈   

Ȃ 

̔ 

Ҭ῍ᴇ ȁ ῒ № Ҭ Ȃ 

 

ԋ   
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̔ 

↓ȁ ȁ № № ᵣ ̕ ȁ ῒ sp3 ̕

ȁ └ Ȃ 

̔ 

2 Ȃ 

ῤ ̔ 

ѿ  ↓ №   

↓̕ № ᴿȁᴂȁ ȁ Ȃ 

ԋ   

̕ Ȃ 

҈   

ᵣ ̕№ ̕sp3 № Ȃ 
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 ԋ  

̔ 

ԋ ̕ԋ ᵣ ῒ ̕ ԋ ῒ └

̕ ̕ԋ Ҭ ῍ Ȃ 

̔ 

2 Ȃ 

ῤ ̔ 

ѿ   

̕ ̕ ̕ └ Ȃ 

ԋ  ԋ  

ԋ № ̕ ̕῍ ԋ Ȃ 

҈  ῍  

῍ ᵣ ̕῍ ᴰ ̕p-π ῍ π-π ῍ ̕῍ Ȃ 

̔ 

sp ̕῍ ̕ԋ ᵣ ῒ ̕ ԋ ῒ└

̕ Ȃ 

 

ԓ   

̔ 

̆ ⱬ ̆ Ȃ 

̔ 

2 Ȃ 

ῤ ̔ 

ѿ  №  

№ ̕ѿ Ȃ 

ԋ   

̕ Ȃ 

҈   

ⱬ ̕ ̕ Ȃ 

 └  

№ ῤẼ ̕ - ̕ ̕ ӊ Ȃ 

̔ 

̕ ̕ ≠̕ Ȃ 

 

Έ   

̔ 

ᾣ ̕Fisher ̕ ῒ ̕ ᵣ ӥΏ RȁS ↕̕

ᵣҍῤ ᵣȂ 

̔ 

5 Ȃ 
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ῤ ̔ 

ѿ  ᾣ  

Ẓ ᾣ ᾣ ̕ ᾣת ᾣ Ȃ 

ԋ  ҍ№ ῏  

̕ Ȃ 

҈  ѿҩ  

ᵣ̕ ᵣ̕ Ȃ 

 ңҩ  

ңҩҌ ̕ ңҩ Ȃ 

ԓ  RȁS ↕ 

RȁS Ȃ 

Έ  ᵣ  

Ҙ ̕ Ȃ 

̔ 

ᾣ ̕Fisher ̕ Ҍ Ҍ

ῒ ᵣ ӥΏ̕ץ RȁS ↕ ̕ ᵣ ῤ ᵣ ≢Ȃ 

 

҂   

̔ 

̕ ҉ ֪ ף ᾥ-ט̕ ῒ ҉ ̕ ҉ ף

ᵝ Ȃ 

̔ 

4 Ȃ 

ῤ ̔ 

ѿ   

№ ̕ Ȃ 

ԋ   

̕ѿ Ȃ 

҈   

֪̕ ף ̕ⱴ Ȃ 

 ֪ ף ᵝ  

ף ᵝ ̕ ᵝ ̕ ף ᵝ Ȃ 

̔ 

̕ԅ ֪ ף ̕ ҉ ף ᵝ

ῒ ѿ ↓ Ҭ Ȃ 

 

ῇ ף   

̔ 

ף ֪̕ ף ῒ (SN1 SN2)̕ ף └ Ȃ 
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̔ 

4 Ȃ 

ῤ ̔ 

ѿ ף  № ȁ №  

ף № ̕ ̕ № Ȃ 

ԋ ף   

ף ̕ ̕ᾣ Ȃ 

҈  ֪ ҍף  

ң SN1 SN2 ̕ Ȃ 

ף  └  

└ ̕ └ ̕ ԑ Ȃ 

̔ 

ף ȁ ῒ└ ̕ SN1 SN2 ȁ Ȃ 

 

Ӝ  ȁ ȁ  

̔ 

ȁ ȁ ̕ ῒ ̂E1̆E2̃̕ ȁ ȁ Ȃ 

̔ 

5 Ȃ 

ῤ ̔ 

ѿ   

̕№ ̕ ̕ └ Ȃ 

ԋ   

β- ̕α- Ȃ 

҈   

̕ ̕ Ȃ 

  

̕ ̕ └ Ȃ 

̔ 

ȁ ȁ ̕ ȁ ȁ ̕ Williamson ̆E1̆E2

ῒ Ȃ 

 

  

̔ 

ȁ ̕ ȁ Ȃ 

̔ 

3 Ȃ 

ῤ ̔ 

ѿ  ȁ № ̆ №  

ȁ № ̕ ̕ № Ȃ 
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ԋ  ȁ  

֪ ⱴ ̕ ̕ ̕ ̕α- Ȃ 

҈  ȁ └  

̕ ῒ ̕ẘԋ ף ᾥ-ט̕ ̕ Ȃ 

̔ 

̕ ᾥ-ט̂ Ȃ̃ 

 

ѿ   

̔ 

ῒ└ ̆ѿ֓ῖ ԋᾝ Ȃ 

̔ 

3 Ȃ 

ῤ ̔ 

ѿ  №  

№ ̕ѿ Ȃ 

ԋ   

̕ ף ̕ ̕α- ף Ȃ 

҈  └  

̕ ̕ Ȃ 

 ԋᾝ  

ԋᾝ ̕ Ȃ 

̔ 

̕ ԋᾝ ̕ Ȃ 

 

ԋ   

̔ 

ȁ ȁ ̕Ә Ә Ә Ҙԋ ԋӘ ҉ Ȃ 

̔ 

4 Ȃ 

ῤ ̔ 

ѿ   

№ ̕ ̕ᾣ Ȃ 

ԋ   

̕ Ȃ 

҈   

̕ Ȃ 

 Ә Ә Ә Ҙԋ ԋӘ ҉  

Ә Ә Ә Ҙԋ ԋӘ ̕ ̕ ҉ Ȃ 

ԓ   
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̕ Ȃ 

̔ 

ȁ ȁ ̕ Ә Ә Ә Ҙԋ ԋӘ ҉

Ȃ 

 

҈   

̔ 

ȁ Ẽ ȁ Ȃ 

̔ 

3 Ȃ 

ῤ ̔ 

ѿ   

№ ̕ ̕ ̕ ̕└ Ȃ 

ԋ  Ẽ  

̕ ̕Ẽ Ȃ 

̔ 

̕ Ẽ ȁ Ȃ 

 

  

̔ 

╕ ╕ ῒ Ҭ Ȃ 

̔ 

3 Ȃ 

ῤ ̔ 

ѿ   

̕ ῒ ҉ Ȃ 

ԋ   

̕ ῒ ҉ Ȃ 

̔ 

╕ ╕ ῒ Ҭ Ȃ 

 

ԓ  ᾝ  

̔ 

ᾝ № ̕ Ȃ 

̔ 

2 Ȃ 

ῤ ̔ 

ѿ  ᾝ №  

ᾝ № Ȃ 

ԋ   
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̕ ῒ ҉ Ȃ 

̔ 

ῒ ҉ Ȃ 

 

Έ   

̔ 

ԓᾝ ̂ ȁ ȁ ȁ̃Έᾝ ̂ ȁ ̃ ῒ Ȃ 

̔ 

3 Ȃ 

ῤ ̔ 

ѿ  №  

№ ̕ Ȃ 

ԋ  ԓᾝ  

ԓᾝ ̕ ̕ Ȃ 

҈  Έᾝ  

Έᾝ ̕ ̕ Ȃ 

̔ 

ȁ ȁ ȁ ȁ ῒ Ȃ 

 

҂  ȁ  

̔ 

ȁ ȁ Ȃ Ȃ 

̔ 

4 Ȃ 

ῤ ̔ 

ѿ   

̕ ̕ Ȃ 

ԋ   

̕ ̕№ Ȃ 

̔ 

ȁ ȁ ̕ ̕Һ 20

Ȃ 

 

ῇ  №  

̔ 

ῒ ̕ⱴ Ȃ 

̔ 

2 Ȃ 

ῤ ̔ 

ѿ   
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№ № ̕ ̕ Ȃ 

ԋ  №  

ⱴ ̕ Ȃ 

̔ 

№ ȁ Ȃ 

 

҈ȁ ӥ  

1ȁ ̆ ̂ ҈ ̃̆ ₮ ̆2002Ȃ 

2ȁ ῌ̆ ̂ ҈ ̃̆ ₮ ̆2000Ȃ 

3ȁ ֤ ̆ ̆ ֤ ₮ ̆1990Ȃ 

4ȁ ̆ └ ̆ ₮ ̆1990Ȃ 

 

ᶏ ΐ ף ̔ 

ᵣ ҍᴰ Ȃ 

 



൦⨼
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ᇔ僂жφᴿᵰौᆜᇔ僂Ⲻж㡢⸛䇼 

 

ԅ ↕ ת ȁḠῙȂ 

ῤ  

̂1̃ ↕̕ 

̂2̃ ῃ ̕ 

̂3̃ ת ̕ 

̂4̃ ḠῙ̕ 

̂5̃ ת Ȃ 

ת ҍ ╕ 

ᇔ僂ӂφດᆆⲺ䫱ᆊૂㆶঋ⧱⪹ᐛᬃ֒਀⟊⛯Ⲻ⎁ᇐ 

 

ӟ ⱴ ̕ԅ ӈ̆ ᵬȂ 

ῤ  

̂1̃ ̕ 

̂2̃ ̕ 

̂3̃ ̂30̆60̆90̆120̃̕  

̂4̃ ȁ ȁ └̕ 

̂5̃≠ Thiele ȁ ת Ȃ 

ת ҍ ╕ 

Thiele ̆ ̆ת ̆ ̆ ȁ Ȃ 

ᇔ僂пφᰁݿᓜ、⏨։ᴿᵰ⢟ᣎݿ⦽Ⲻ⎁ᇐ 

 

ԅ ᾣת ̆ ᾣ ̕ԅ ᾣת ᶏ ̆ ᾣ Ȃ 

ῤ  

̂1̃ ᾣת ̕ 

̂2̃ ᾣ ̕ 

̂3̃ ᾣת ̕ 

̂4̃ ᾣ Ȃ 

ת ҍ ╕ 

ᾣ̆ת ᾣ5%̕ת ̆100:50 ̆ ̆ Ә ̆Ҙ Ȃ 

ᇔ僂഑φҏ✥Ⲻ࡬༽਀ᙝ䍞 

 

Ә └ ̆ Ә Ȃ 

ῤ  

̂1̃ Ә └ ̕ 

̂2̃Ә ̔aȁⱴ ̆bȁ Ȃ 

ת ҍ ╕ 

̆ ̆ ̆ ̆ ̕ ̆ Ә ̆ ̆ Ȃ 
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ᇔ僂ӊφ㌌Ⲻौᆜᙝ䍞 

 

Һ ̕ ֓ Ȃ 

ῤ ̔ 

̂1̃ ≢ ̂- ̃̕  

̂2̃ ≢ ̂ ̃ ̂ ̃̂ ԋ ̃̕  

̂3̃ ̂ ȁ ╕ ̃̕  

̂4̃ ̂ ̃̕  

̂5̃ҍ ̕ 

̂6̃ ҍ ᵬ Ȃ 

ת ҍ ╕ 

̆ ̆ ̆ ̕ ̆ ̆ ̆Ӳ ̆ ̆ ̆ Ȃ 

ᇔ僂ޣφ≞ะ䞮਀㴁ⲳ䍞Ⲻौᆜᙝ䍞 

 

֓ Ȃ 

ῤ  

̂1̃ ҈ ̕ 

̂2̃ ̕ 

̂3̃ ̕ 

̂4̃ ̕ 

̂5̃ ᵬ ̕ 

̂6̃ Ҍ Ȃ 

ת ҍ ╕ 

̆ ̆ ̆ ̕ ̆ Ȃ 

ᇔ僂йφ䠃㔉Წૂ䗽┚ 

 

ӟ ̕ ȁ ᵬ Ȃ 

ῤ  

̂1̃ ╕ ̕ 

̂2̃ ᵣ ̕ 

̂3̃ ̕ 

̂4̃ ᵣ ₮̕ 

̂5̃ ᵣ ̕ 

̂6̃ ᵣ Ȃ 

ת ҍ ╕ 

̆ ̆ ̆ ̆ ̕ Ә ̆ Ȃ 

ᇔ僂ޡφҏ䞦≪ᶞ䞮Ⲻ࡬༽ 

 

ԅ └ ⱴ Ȃ 
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ῤ  

ᵬ Ҋ̆700C Ҋ 20 № ̆ ‛ Ҋ⌠῀‛ Ҭ̆‛ 15 №

̆ ȁ ȁ ֟ Ȃ 

ת ҍ ╕ 

̆ ̆ ̆ ̆ ̆ ̆ ̆ ̕ ̆Ә ̆

̆Ә ̆— Ȃ 

ᇔ僂ғφҏ䞦㤥㜰Ⲻ࡬༽ 

 

Ә ᵬ̕ ᵣ — Ȃ 

ῤ  

̂1̃ ҍ— ⱴ 1 ̆ ֟ ̕ 

̂2̃ ֟ ȁ№ ̕ 

̂3̃ ȁ ȁ‛ ȁ ȁ ȁ ̕ 

̂4̃ ת Ȃ 

ת ҍ ╕ 

̆ ̆ ̆┬ № ̆ ̆ ̆ ̆ ̕

̆— ̆ Ȃ 

ᇔ僂ॷφԄ㥬ਬѣᨆ਌ૌ஗⻧ 

 

ӟ Ȃ 

ῤ  

̂1̃ ̔ ̆ ȁ ̆ ̆ ᴏ

2 ̕ 

̂2̃ Ȃ 

ת ҍ ╕ 

̆‛₀ ̆№ ̆ᾥ ̆ ̆ ̆ ̆ ̆ 4̆0 ̆

̕ ̆ ᴏ̆Ә Ә ̆ ̆0.5% ̆5% Ȃ 

̂ ̃ ̔ 

̂1̃ ῤ  

̕ ᵬ ⱬ̕ № ̕ ת ᶏ ⱬ̕ ȁ

̕ ΐӥ ⱬ̕ ῃ Ḡ Ȃ 

̂2̃  

̆ ̆ ᵬȂ 

 

ᶏ ΐ ף ̔ 

ᵣ ҍᴰ Ȃ 
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西北师范大学环境工程专业课程教学大纲 

⢟⨼ौᆜ 

ѿȁ  

̂ѿ̃  

Ғҙ ӊѿȂ 

̂ԋ̃  

ӟᶏ ׆ ҉ ̆ Ῑ ԍѿҩ

ᴆҊ ץ̆ ⌠ᵥ ̕ᶏ ԅ

ᴆ ȁ ⱬȁ ᵥ └ ᴆᶏ

̆ ῏ Ȃ 

̂҈̃ ῤ  

ᵣ ⱬ ȁ ꜚⱬ ҈ҩ № Ȃ Ғҙ

̆ ̆ ⱬ №Ȃ №ῤ ץ̆ ⱬ ҈ҩ ҹ

̆ ⱬ ԍ ̆ ‗ Ȃ ҈ҩ̔

ⱬ ѿ ̆ ѿ ‗ ̕ ⱬ ԋ ̆

ԋ ‗ ̕҈ ȁ ȁ ӟ̆

ⱬ Ҭ Ȃ 

̂ ̃  

54 Ȃ 

̂ԓ̃  

Ȃ 

 

ԋȁ  

ѿ   

̔ 

ᴋⱵ̕ ̕ ҍ ̕ ӟ

Ȃ 

̔ 

2 Ȃ 

ῤ ̔ 

ѿ  ῤ  
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׆̂ ῀ ̃̕

ῤ ̂ ȁ ץ

ӊ ῏ Ȃ̃ 

ԋ   

̕ ̕ ̕ ̕ Ȃ 

҈   

̂ ῇҕ Ҭ ̃̕ ̂1887 ̃̕ ̂ԋ ҕ ץ ̃̕ ף ל

׆̂ ⌠ ȁ׆ᵣ ⌠ ȁ׆ ⌠ꜚ ȁ׆ ⌠ ȁ׆ ѿ ⌠ ׆

⌠ Ȃ̃ 

 ӟ ӟ  

̆ Ғҙ ̕ ⱬ̕ԅ ̆ ̕ ӟ

ᵟ ̕ Ὲ ̕ ̕ ӟ ̕ - -  

̔ 

ԅ ῤ Ȃ 

 

 ԋ  ⱬ ѿ ҍ  

̔ 

ⱬ ѿ֓ ̕ ⱳ ᵣ ҍ ֜ ӈ ⱳ̕ҍ ᶛ̕

‰ ҍ ӈ̕ ₱ ̕ ᵣ ȁ ȁ Ҭ ⱳȁῤ

ȁ ȁ ȁ ⱬ ̕ ȁ ̕

̕ ӈץ ᵣ Ҭ ȁⱳ Ȃ 

̔ 

10 Ȃ 

ῤ ̔ 

ѿ  ⱬ  

ⱬ ̂ ῒ ӊ ῏ ̆ ᵣ

̆ ӊ̃̕ ̂ ᵣ ȁ ȁ ȁⱳȁ ȁ Ȃ̃ 

ԋ  ⱬ  

Ȃ 

҈  ⱬ ѿ  

ⱬ ѿ ̂ᇫ U=U2-U1=Q-W̃ ̕ῤ Ȃ 

҈  ⱳ 

ӈ̕‰ ̕ ⱳȂ 

  

̂E H ₱ ̃̕ ₱ ̕ ̂C Ȃ̃ 
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ԓ  ⱬ ѿ ᵣ  

ᵣ ῤ ̆ ᵣ ̆ ᵣ ῤ ̕ Ȃ ᵣ ȁ

ȁ Ҭ ⱳȁῤ ȁ ȁ ȁ ⱬ ̕ ȁ Ȃ 

Έ   

̆ ̆ ̆ ̆ ̆ ̆ ᵀ

̆ ̆ ̕ ̕ Ȃ 

҂  ҍ ῏  

̆ ̕ ᴪ Ҭ ȁⱳ Ȃ 

̔ 

ⱬ Ҭ ѿ֓ ȁ ѿ ᵣ ̕ ₱ ҍ ̕

ѿ֓ Ҭῤ ȁⱳȁ ץ ̕ Ҭ ȁⱳ Ȃ 

 

҈  ⱬ ԋ  

̔ 

ᾥꞋḱ Ҍ ̕Ὲ ῏ ̕△G ᴆҊ ӈ̆≠ △G ∞≢

ᴆ̕ѿ֓ Ҭ△Hȁ△Sȁ△G ̆≠ ∞≢

̕ ӈ̕Ẓ ל ӈ ӊױ ≢̕ ⱬ ҈ Ȃ 

̔ 

24 Ȃ 

ῤ ̔ 

ѿ  ῍ —Ҍ  

ӈ̕ԅ ῍ Ȃ 

ԋ  ⱬ ԋ  

ⱬ ԋ ӈ Ȃ 

҈   

ӈ̕ԅ ⱬ ԋ ҍ Ȃ 

  

̕ Ὲ ̕ ӈȂ 

ԓ  ᾥꞋḱ Ҍ ҍ ⱴ  

ᾥꞋḱ Ҍ ̕ ⱴ ̕ “ ”Ȃ 

Έ   

Ҭ ṿ̕ Ҭ ṿ̕T-S ῒ Ȃ 

҂  ⱬ ԋ ӈ 

ⱬ ԋ ̕ ⱬ ѿ ῗ Ὲ ̕ԅ ӈ̕ Ẓ

ל ӈ̆ԅ ӊױ ≢Ȃ 
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ῇ  ֝ ῗ  

֝ ῗ ̕ Ȃ 

Ӝ  ᴆ 

∞ ֝̕ ῗ ∞ ̕ ∞ Ȃ 

 △G ᶛ 

Ҭ △G̕ Ҭ △GȂ 

ѿ  ₃ҩ ⱬ ₱ ῏  

Ὲ ̕ ₱ ̕ ҍ ⱬ ῏ ̕ ᾥ ῏ ῒ ̕

ҍ ῏ ȁ —֝ ῗ Ȃ 

ԋ  №ᵣ ң  

ᾥ ̕ ҍ ῏ ——Ҍ ᵣ Ȃ 

҈  №ᵣ Ҭ Ẓ  ל

Ẓ ӈ Ẓ̕ Ὲ ̕ - ֝ Ὲ Ẓ̕ ̕ ל ӈ̕

ל Ҭ ̕ ҍל ȁ ⱬ ῏ Ȃ 

 ⱬ ҈ ҍ  

ⱬ ҈ ̕ ṿ̕ ῒ Ȃ 

̔ 

ⱬ ңҩ ңҩ ӊ ῏ ̕ԅ ⱬ ԋ ̕

ӈȁ ȁ ץ ∞ ̕ FȁG ӈ ױ ӈץ

Ҭῒ ̆ ҍל ̕ԅ ‰ ∞ Ȃ 

 

 ---- №ᵣ ⱬ Ҭ  

̔ 

ⱬ ̆ ȁ ȁ ȁ ‰ ȁ ₱ ̆ ȁ Ҭᴋ

ѿ № ל ̕ңҩ ̔ Ӌ ֠≠ ̆ңҩῈ ̔ — ֝ Ὲ

֝ — Ὲ Ȃ 

̔  

12 Ȃ 

ῤ ̔ 

ѿ    

̕ № Ȃ 

ԋ   

№ ̕ ̕ ̕ № Ȃ 

҈  Ҭ ңҩ  

Ӌ ֠̕≠ Ȃ 



൦⨼ф⧥ູ〇ᆜᆜ䲘⧥ູᐛぁщѐᮏᆜཝ㓨 

 

 38 

 ᵣҬ №  ל

ᵣ ̕ל ᵣ ̕ל Ȃ 

ԓ  ӈȁ №  ל

ӈ̕ № ̕ל Ȃ 

Έ  Ҭ №  ל

Ҭ №  Ȃל

҂   

̕ Ȃ 

ῇ  ᶭ  

ᶭ ̕ᶭ ῏ Ȃ 

Ӝ  — ֝ ֝ —
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̕ ̕ №ᵣ Ȃ 

ԓ  ԋ №ᵣ ῒ  

ῃԑ ̕ ↕̕ ̕ ῃԑ ̕ №ԑ ̕

Ҍԑ ̕ ԋ № — ᵣ Ҭȁץ ᵞ῍ ҹ ԅ̆ └ ῒ ̕

ᵣ ̕ ῃԑ ᵣ ̕ №ԑ ᵣ Ȃ 

̔ 

ȁ ̆ └ ̆ №ԑ

ץ ῒ ѿ ̆ ᵞ῍ └̕ԅ ῒ Ȃ 

 

Έ   

̔ 

׆ ᴆ ₮ ̕ ̕ ‰

ӈ̆ ᵀ ̕ ӊ ῏ ̕ ҍ ȁ ⱬ ῏ ᵣ

̆ ̕ ‰ ⱬ ₱ ṿ ̕ ȁ ȁ

ᵌ Ȃ 
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ӈ̕ Ȃ 

 ᵌ  

ᵌ Ȃ 

̔ 

̕ ҍ ̕

ӈץ ̕ ‰ ץ ῒҍ ῏ ̕

̕ԅ ᴆ ̕ Ҭ ֟

Ȃ 

 

҈ȁ ӥ  

1ȁ ᾛ ̆ ̂ḱ ̃̆ ₮ ̆1991Ȃ 

2ȁị ȁ ȁ ̆ ̂ ̃̆ ₮ ̆1990Ȃ 

3ȁ ȁ қȁ↔ ȁ ̆ ̂ ̃̆ ₮ ̆1999Ȃ 

 

ᶏ ΐ ף ̔ 

ᵣ ҍᴰ Ȃ 
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西北师范大学环境工程专业课程教学大纲 

⧥ູԠಞ᷆࠼ 

ѿȁ  

̂ѿ̃  

Ғҙ ӊѿȂ 

̂ԋ̃  

ӟᶏ ת № ѿ ῃ ̆ ת № ȁ

ת ȁ ȁ ῒ ̆ ԅ ת № ꜚ ̆∆ ΐ № ȁ

ת № ȁ ̆ № ҍ ⱬȂ 

̂҈̃ ῤ  

№ ̂ ȁ̃ № ̂ ᵝ№ ȁᴟ № №ב

ȁ̃ᾣ № ̂ ᾣ № ȁ ᾣ № ȁ ᾣ ȁ ᾣ ȁ ῍

ȁ̃ № Ȃ 

̂ ̃  

54 Ȃ 

̂ԓ̃  

Ȃ 

 

ԋȁ  

ѿ   

̔ 

ת № ῤ № ת̆ № ת̆ № Ҭ ת

№  Ȃל

̔ 

2 Ȃ 

ῤ ̔ 

ѿ ת  № ῤ №  

ת № ῤ № Ȃ 

ԋ ת  №  

ת № Ȃ 

҈ ת  № Ҭ  
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№ ̆ № Ҭ ȁ ѿ ῤ Ȃ 

 

҈   

̔ 

̆ ת ̆ № ̕ № Ȃ 

̔ 

7 Ȃ 

ῤ ̔ 

ѿ   

̂ ȁ ȁ Ȃ̃ 

ԋ ת  ῒ ᴆ 

ת ῒ ᴆ̂ ȁ ȁ ȁ ȁ Ȃ̃ 

҈  ῒ№  

̂ ȁ ȁ ֜ ȁ ȁ

̃̕ № Ȃ 

 №  

̕ ̕ᴰ ⱬ ̕ ̂ ╠ ȁ Ȃ̃ 

ԓ   

̕ ̕ ֜

Ȃ 

Έ  ꜚ  

ꜚ ȁ ῒҍ ȁ№ Ȃ 

҂   

̂ ȁ № ȁ ᴆ Ȃ̃ 

̔ 

̆ № Ȃ № Ȃ 

 

 ᵝ№  

̔ 

№ ῤ ̆ ≢̕ ᵝ№ ̆ ᵝҍ

ӊ ῏ ̕ pH ṿ ̆ ̕ ᵝ№ ת Ȃ 

̔  

5 Ȃ 

ῤ ̔ 

ѿ  №  
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ῤ ̔ 

ѿ  ᴟ  

ᴟ ̕ № ̕ ̕ —— Ȃ 

ԋ   

ӈ̕ ῒ Ȃ 

҈  ᵝ 

ᵝ ӈ̕ ῒ Ȃ 

 ῒ  

̂ ᵩ ȁ ȁ ȁ ̃ ῒ Ȃ 

ԓ   

ῒ Ȃ 

Έ  №  

№ ̂ ᵬ ȁ ‰ⱴ῀ Ȃ̃ 

҂  Ỳ  

Ỳ ̕ ̕ Ỳ Ȃ 

ῇ  ᴟ ᴟ  

ᴟ ᴟ ӈ̕ ̕ Ȃ 

Ӝ  ȁ ‖  

ȁ ‖ ӈ̕ ̕ Ȃ 

 №  

№ ̕׃ Ȃ 

̔ 

ᴟ № ̆ ̆ ᵝ Ȃ

№ ᵬ ȁ ‰ⱴ῀ ῏ Ȃ 

 

Έ №ב   

̔ 

№ב ̆ ₮ ῃ ̕ ̆

ב Ȃ 

̔ 

3 Ȃ 

ῤ ̔ 

ѿ №ב   

̕ №ב Ȃ 

ԋ  └ ᵝ  
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└ ᵝ ̕ Ȃ 

҈  └ ᵝ №ב  

└ ᵝ №ב ̕ ̕ Ȃ 

№ב  ̂ ב ̃ 

№ב ̂ ב ̃ ӈ̕ ̕ Ȃ 

ԓ ב   

ב ̂ ȁ ꜚ ̃ ̂ ȁ ꜚ №ב Ȃ̃ 

̔ 

№ב ȁ ₮ ῃ Ȃ 

 

҂  ᾣ  

̔ 

ᾣ № ῤ ȁ№ ȁ ̕ ᾣ ҍ№ ᾣ ≢̕ ᾣ №

̆ ᾣ ת ̆ ᾣ № ̆ № ȁ № ȁ № Ȃ 

̔ 

6 Ȃ 

ῤ ̔ 

ѿ  ᾣ №  

ᾣ № ӈȁ ̕ Ȃ 

ԋ  ᾣ  

ᾣ ӈ̕ ̕ Ȃ 

҈  ᾣ  ת

ᾣ ת ᴆ̂ᾣ ȁᾣ ת ̃̕ ᵬ Ȃ 

 ᾣ №  

ᾣ № ӈ̕ᾝ ȁ№ ȁ ῍ ̕ᾣ № ̂

ȁ Ȃ̃ 

ԓ  ᾣ №  

̕ ̕ Ȃ 

Έ  ᾣ №  

ᾣ № ̕ ̕ ᵬ ̕Ӳ╕ ̕ῤ ῏ ̕ᾣ №

——҈ ‰ Ȃ 

̔ 

ᾣ № ̆ ᾣ № ̆ № ȁ

№ ȁ № ̆ ᵬ ῤ Ȃ 
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ῇ  ᾣ №  

̔ 

ᾣ № ̆ ᾣ ת ̆ ᾣ № Ȃ 

̔ 

8 Ȃ 

ῤ ̔ 

ѿ  ᾣ №  

ᾣ № ӈ̕ ̕ Ȃ 

ԋ  ᾣ №  

῍ ̕ ̕ ̕ ̕ № ̕ ṿ ̕ ҍ

Ȃ 

҈  ᾣ  ת

̕ ᴆ̂ᾣ - ȁ ȁᾣ ȁ Ȃ̃ 

 ῒ └ 

ᾣ ̕ ̕ ̕ ╕ ῒ Ȃ 

ԓ  №  

‰ ̕ ‰ⱴ῀ ̕ ᵬ ῒ Ȃ 

Έ  ȁ ₮  

ȁ ̕ Ȃ 

 ᾣᾣ  

ӈ̕ ̕ ᴆ̕ Ȃ 

̔ 

ᾣ № ̆ № Ҭ ᵬ ‰ⱴ῀

Ȃ 

 

Ӝ  ᾣ №  

̔ 

- ᾣ ֟ ̆ - ᾣ № № ῒ Ȃ 

̔ 

2 Ȃ 

ῤ ̔ 

ѿ  № ᾣ  

№ ̕№ ᾣ ̕ Ȃ 

ԋ  ᾣ  

ᾣ ֟ ̕ ᾣ ̂ ȁҌ ȁ Ȃ̃ 
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҈  ᾣ  

ᾣ ̕ ᾣ Ȃ 

 ╕ ᾣ  

╕ ᾣ ̕ ╕ Ȃ 

ԓ  №ᾣᾣ  

ᴆ̕ ᵬ Ȃ 

Έ  ᾣ  

- ᾣ № № ῒ — № Ȃ 

̔ 

- ᾣ ֟ ̆ԅ - ᾣ № № ῒ Ȃ 

 

 ᾣ №  

̔ 

ᾣ ֟ ᴆȁ ᾣ ҍ№ ῏ ץ ̕ ῖ

ȁ ᾣ № ȁ № Ȃ 

̔ 

2 Ȃ 

ῤ ̔ 

ѿ  ᾣ ֟ ᴆ 

ᾣ ӈ̕ ֟̕ ᴆȂ 

ԋ  ᾣ ȁ  

№ ꜚ̕ ᾣ ̕ ̕ ̕ ῖ

Ȃ 

҈  ᾣ №  

ᾣ № ̂ № └ȁ ῏ ȁ Ȃ̃ 

 ᾣ №  

ᾣ № ̕ᴨ ̕  Ȃ׃

̔ 

ᾣ ֟ ᴆ̕ԅ ῖ ȁ ᾣ

№ ȁ № Ȃ 

 

ѿ  ῍ №  

̔ 

῍ ת Һ ᴆ ⱳ ̕ ᵝ ֟ ̕≠

῍ ѿ Ȃ 
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̔ 

1 Ȃ 

ῤ ̔ 

ѿ  ῍  

̕ ῍ ̕ Ȃ 

ԋ  ῍  

ᴆ̕ Ȃ 

҈  ᵝ ῍  

ᵞ№ ῍ ̕ ᵝ ֟ ̕ ᵝ ̕ ᵝ Ȃ 

  

ҽᶛ̕ Ȃ 

̔ 

῍ ̕ ᵝ ֟ ̕ԅ ≠ ῍

ѿ Ȃ 

 

ԋ  №  

̔ 

Һת ᴆⱳ ̕ № ȁ № Ȃ 

̔ 

2 Ȃ 

ῤ ̔ 

ѿ  №  

№ ӈ̕ Ȃ 

ԋ ת   

̕ ̕ ̕ № ̕ Ȃ 

҈  №  

̕ № ̕№ ̕ Ȃ 

 №  

№ ᴆ̕ Ȃ 

̔ 

̕ԅ № ȁ № Ȃ 

 

҈ȁ ӥ  

1ȁ ת̆ № ̂ ԋ ̃̆ ₮ ̆1999Ȃ 

2ȁ ת̆ № ̆ ֤ ₮ ̆1991Ȃ 
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ᶏ ΐ ף ̔ 

ᵣ ҍᴰ Ȃ 
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西北师范大学环境工程专业课程教学大纲 

⧥ູԠಞ᷆࠼ᇔ僂 

ѿȁ  

̂ѿ̃  

Ғҙ ӊѿȂ 

̂ԋ̃  

Ῑ ᵥᶏ № ת ̆

₮ ᴇṿḤ ⱬ̕ ת Һ ᴆ ⱳ ̆ ת῏

ȁ ̆ ᵬ ת ⱬȂ 

̂҈̃ ῤ  

ᾣ № ̔ ȁ ᾣȁ №ᾣᾣ ȁ ᾣ ȁ ᾣ ̕ № ̔

ᵝ ȁ ב ȁᴟ ̕№ № ̔ Ȃ 

̂ ̃  

36 Ȃ 

̂ԓ̃  

Ȃ 

 

ԋȁ  

̂ѿ̃  

ᾣ ȁ ת № ̆ᶏ ԅ № ת № ̕ ת

ᵬ ȁ ̆ ת ᵬ̆ԅ ת ∞ ̆ⱴ

№ ̆ ȁ№ ‗ ⱬ̆ ѿ “ ” ̆ Ῑ

Ԋ ᵬᵬ Ȃ 

̂ԋ̃  

   ≢  

1 №ᾣᾣ  3  Ạ 

2 №ᾣᾣ №  3  Ạ 

3 ᾣ №  3  Ạ 

4 ᾣ ᶃ ᴆ Ҭ  3  Ạ 

5 ᾣ Ҭ  3  Ạ 

6 ₮  3  Ạ 

7 ᵝ Ҭ  3  Ạ 

8 ꜚ ᵝ Ҭ  3  Ạ 
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   ≢  

ב 9 Na2S2O3  3  Ạ 

10 ҍ ῏  3  Ạ 

11  3  Ạ 

12 ᾣ №  3  Ạ 

13 ᾣ№ Ҭ ᵣ  3  Ạ 

̂҈̃ ῤ  

ᇔ僂жφ㍡ཌݿݿ࠼ᓜ⌋⎁ᇐ㢨≞䞮Ⲻ੡䠅 

 

7530 - №ᾣᾣ ῒ № ̕ └ᵬ

‰ ̆ ̆ Ȃ 

ῤ  

̂1̃ └̕ 

̂2̃ ‰ └ ̕ 

̂3̃ Ȃ 

ת ҍ ╕ 

7530 №ᾣᾣ ̆ ̂1cm̃ѿ ̆ ̆ ̆ ̆ ̕

‰ ̂1.0mg/ml̃ Ȃ 

ᇔ僂ӂφ㍡ཌݿݿ࠼ᓜ⌋⎁ᇐਂ㓺࠼␭ਾ⢟ 

 

TJZ-26 - №ᾣᾣ ῒ № ̕ ᴪ

№≢ ₮ ԑ ԋᾝ ̕ԅ ӈ ̆∆ ԅ

ᾣ Ȃ 

ῤ  

̂1̃ĂB └ ̕ 

̂2̃ Ȃ 

̂3̃ Ȃ 

ת ҍ ╕ 

TJZ-26 №ᾣᾣ ̕ ̂1cm ѿ̃ ̆ ̆ ̆ ̆ 0̕.020mol/L 

KMnO4 ̂ 0.5mol/L H2SO4 2g/L KIO4̃̕ 0.020mol/L K2Cr2O7 ̂ 0.5mol/L H2SO4 2g/L 

KIO4 Ȃ̃ 

ᇔ僂пφ৕ᆆਇሺݿ䉧ᇐᙝ᷆࠼ 

 

ᾣ № ᵬ ̕ԅ ᾣ ת ת ᶏ

Ȃ 

ῤ  
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ᾣ ̆ ת ᵬ ᴆ̆ ̆‖ ᾣ ̆ Ȃ 

ת ҍ ╕ 

ң ᾣ ᾣ ת 8̕W ̕ת ̂Ø=4mm̃ѿ ̕ ѿ ̕ ̕
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ᇔ僂йφ⭫փ⌋⎁㠠ᶛ≪ѣⲺ≕੡䠅 

 

ᵝ ҍ ̆ ᶏ ̕

Ҋ ̆ԅ Ȃ 

ῤ  

̂1̃ ᵝ ̕ 

̂2̃ Ҋ Ȃ 

ת ҍ ╕ 

PXJ-2 ̆ ̆ ̆ ̆ ̆ ̆ ̆ ̕

‰ ̔0.1000mol/L̆TISAB̔ ‖ ̂ 58.8g 20.2g 

KNO3 ԍ Ҭ̆ⱴ 800mL̆—HCl NaOH pH ṿ 6.5̆ 1LȂ̃̕ Ȃ 

ᇔ僂ޡφ㠠ࣞ⭫փ┪ᇐ⌋⎁≪ѣⲺ≥੡䠅 
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Ȃ 

ᇔ僂ॷжφ≊⴮㢨䉧⌋⎁ᇐ䞽Ⲻੂ㌱⢟ 

 

№ ᵬ ᶏ ̕ Ḡ ̆ ѿ ̆ №

ᴇȂ 

ῤ  

Ȃ 

ת ҍ ╕ 

ᵬ Ȃ 

ᇔ僂ॷӂφ㓘ཌݿ䉧⌋ᇐᙝ᷆࠼ᵠ⸛ṭ૷ 

 

ԅ ᾣ ѿ ̆ ‰ ѿ ̕ԅ

ᾣ ת ̆ ᾣ ת ᵬ Ȃ 

ῤ  

ᾣ № Ȃ 

ת ҍ ╕ 

TJ270-30A ᾣ ̆ת ̆ ̕№ ̆ ̕ №

̔1.C8H10̕2.C4H10O̕3.C4H8O2̕4.C7H6O2Ȃ 

ᇔ僂ॷпφ㦝᷆࠼ݿ⌋⎁ᇐ㦥૷ѣⲺ㗕ะ㤥⭨䞮ᔸᶺ։੡䠅 

 

ᾣ№ ᵬ̕ ᾣ№ № Ȃ 

ῤ  

̂1̃ ‰ ↓ └̕ 

̂2̃ ᾣ ᾣ ᾣ ̕ 

̂3̃ ᾣ ̔ ‰ ↓ ᾣ IfȂ 

ת ҍ ╕ 

CRT970 ᾣ№ᾣᾣ 1̕0ml ̆№ ̕ - ‰ ̔ -

‰ ̔NaOH ̔0.1mol/L̕pH=5.5 HAc-NaAc ‖ ̔47gNaAc 6g — ԍ

1L Ȃ 

̂ ̃  

̂1̃ ῤ  

ԅ № ת № ̆ ת ᵬ ȁ ̆ ת

ᵬ̆ԅ ת ∞ Ȃ 

̂2̃  

Ȃ 
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҈ȁ ӥ  

1ȁ ȁ   +̆ תף № ҍ ̆ ₮ ̆1999Ȃ 

2ȁ ȁ ȁ ȁ ת̆ № ̆ ₮ ̆1997Ȃ 

3ȁ ת̆ № ̆ ₮ ̆1985Ȃ 

 

ᶏ ΐ ף ̔ 

ᵣ ҍᴰ Ȃ 
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西北师范大学环境工程专业课程教学大纲 

Ფ䙐⭕ᘷᆜ 

ѿȁ  

̂ѿ̃  

Ғҙ ӊѿȂ 

̂ԋ̃  

ӟᶏ ȁ Ȃ ╠ ҙ

̆ Ғҙ ӟ ׂ ᵬ Ҭ̆ ῏ ̆ ׆

Ԋ ȁ ῃ Ḡ ᵬȂ 

̂҈̃ ῤ  

ȁ ҍ ̕ҩᵣ ̕ ȁ ȁ ȁꜚ ȁ№ ҍ ȁ

ҍ ̆ Ҭ ꜚ ̕ ̕ ̕

̂ ̃̂ ̃̕ ̂ ԍ № Ȃ̃ 

̂ ̃  

54 Ȃ 

̂ԓ̃  

ȁ ̆ № Ȃ 

 

ԋȁ  

ѿ   

̔ 

ҙ ȁ ӈ ȁ ֟ ȁ Ȃ ױ Ȃ 

̔ 

3 Ȃ 

ῤ ̔ 

ѿ  ҙ ׃  

Ḡ Ҭ ̂ ̃̂ ץ̃ ᴑҙ ȁ Ȃ 

ԋ   

ӈ̆ ̆ ȁ Ȃ 

̔ 

ԅ ȁ ҍ ȁ ף ל ̆
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ӈȂ 

 

 ԋ  ҍ  

̔ 

ȁ ῒ ̆№ ᵬ Ȃ 

̔ 

14 Ȃ 

ῤ ̔ 

ѿ  ̂6 ̃ 

̆ № ̆ ף Ȃ 

ԋ  ῒ ̂6̃ 

̆ ̕ № Ȃ 

҈  ᵬ № ̂2̃ 

̕ ᵬ ѿ ̕ └ ᵬ Ȃ 

 ᵬ  

ᾣ ᵬ ̕ ᵬ ̕ ᵬ

̕ ᵬ Ȃ 

̔ 

ҍ Ṝ ῏ ̕ ȁ ȁ ̆ԅ ᵬ

ѿ ̆№ ᵬ ҍ └ ᵬ Ȃ 

 

҈  ῒ  

̔ 

₃ҩ ȁ ȁ ȁ Ȃ 

̔ 

2 Ȃ 

ῤ ̔ 

ѿ   

ӈ̆ Ȃ 

ԋ  ꜚ  

№ ̕ ̕ ̕ ꜚȂ 

҈   

  

Ṝ ̆ ̆ ̆ Ȃ 

̔ 
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ȁ ̆ԅ ᵣ ȁ Ẋ ₃ҩ ̆ᴪ

ֲ Ȃ 

 

  

̔ 

ȁ ȁ Ȃ 

̔  

1 Ȃ 

ῤ ̔ 

ѿ   

ҩᵣ ̆ ҍ ̆ ̆ Ȃ 

ԋ   

ᴇṿ֪̕ ̕ Ȃ 

҈   

ѿ ̆ ̕ ҍ Ȃ 

  

r K ̕R-ȁC- S- ̕ ꜚҍ Ȃ 

ԓ   

̕ꜚ Ȃ 

̔ 

̆ № r- ҍ K- Ҭ Ҍ Ȃ 

 

ԓ  ῤҍ ῏  

̔ 

ῤ῏ ̆ꜚ ҹ̆ז ᵬ ̆ Ԉ Ẋ ̆Lotka—Volterra

̆ ҍ῍ ̆ ᵬ ̆ ᵝ Ȃ 

̔ 

1 Ȃ 

ῤ ̔ 

ѿ  ῤ῏  

̕ꜚ ҹ̕ז ᵬ Ȃ 

ԋ  Ԉ 

Ẋ ̕Lotka—Volterra ̕ ᵝ ̕ ᵬ ̕ ҍ῍ Ȃ 

̔ 

ᵝȁז ᵬ ̆ ᴪ ῤҍ ῏ ῒ ̆
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Һ ȁ Ẋ ҍ Ԉ ̆ ᵬ ȁ῍ ӈȂ 

 

Έ  ҍ  

̔ 

ȁ ȁ ȁ Ȃ 

̔ 

2 Ȃ 

ῤ ̔ 

ѿ   

ӈ̆ ̕ Ȃ 

ԋ   

№ ̕ ̕ ῏ Ȃ 

҈   

̕ ҍ ̕ ̆ ̕ ֜ ҍ

Ȃ 

  

̕ ҍ ̕ ҍ ̕ ҍ Ȃ 

̔ 

̆ ȁ ȁ ̆ԅ ֜ ӈ̆

Ȃ 

 

҂  ꜚ  

̔ 

ȁ ҍⱳ ȁ ȁ ȁ └ȁ ₃

Һ ҍң Ҍ Ȃ 

̔ 

3 Ȃ 

ῤ ̔ 

ѿ   

̕ Ȃ 

ԋ   

ᾝ ̕ ᾝ ̕ - Ẋ Ȃ 

҈  ҍⱳ  

̕ ̕ ̕ ҍ ̕ Ȃ 

 └ ₃ Һ  
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ᵣ ȁ ̆ꜚ ꜚ ̕ ῤ ̕ ῤ ῏ ̕

ᴆ ֲ̕ ꜚȂ 

Έ  ң Ҍ  

ῖ ̆ҩᵣ Ȃ 

̔ 

ꜚ ӈȁ ȁ ̆№ ꜚ Ȃ 

 

ῇ  № ҍ  

̔ 

Ҭץ ȁ ȁ ҹᶛ׃ № ῏ Ȃ 

̔ 

1 Ȃ 

ῤ ̔ 

ѿ  №  

Ҭ № ̕ № ̕ № ̕ № Ȃ 

ԋ   

№ ̆ № Ȃ 

̔ 

ԅ № Һ № ᴨ Ȃ 

 

Ӝ  ѿ  

̔ 

ȁ ҍ ̆ ̆ Ῑ ҍ ̆ ̆

Ȃ 

̔ 

2 Ȃ 

ῤ ̔ 

ѿ   

ԋ  ҍ  

̕ ֟ ̕ ̕№ Ȃ 

҈   

 Ῑ ҍ  

Ῑ ̕ Ȃ 

ԓ   

̕ Ῑ ᵝӊῤ ̆ Ῑ ᵝӊ Ȃ 
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Έ   

̔ 

̂ ȁ̃ Ῑ ȁLINDEMAN ȁ Һ №̆

ӈȂ 

 

 Ҭ ꜚ 

̔ 

Ҭ ∆ ֟̆ ֟̆№ ̆ ҍ ꜚ ̆Ḥ ῒᴰ Ȃ 

̔ 

4 Ȃ 

ῤ ̔ 

ѿ  Ҭ ∆ ֟ 

∆ ֟ ̕ ֟ ̕∆ ֟ └ ̕∆ ֟ Ȃ 

ԋ  Ҭ ֟ 

֟ ̕ ֟ ̕ ֟ Ȃ 

҈  Ҭ №  

№ ̕№ ̕ ҍ№ ᵬ ῏ ̆ № ᵬ Ȃ 

 Ҭ ꜚ 

ⱬ ̕ ҉ № ̆ ҉ № ̆ ҉

№ Ȃ 

ԓ  Ῑ №  

Έ   

҂  Ҭ Ḥ ῒᴰ  

Ḥ ҍḤ ̕Ḥ ῒᴰ Ȃ 

̔ 

ȁ ֟ ȁ ȁ ∆ ֟ ȁ‪∆ ֟ ̆ ∆ ֟

└ ȁ№ ᵬ ӈ̆ Ῑ Ῑ ≢̆№ ѿ

ҩ ꜚ Ḥ Ȃ 

 

ѿ  Ҭ  

̔ 

ҍ ȁ ȁ ᵣ ȁ ȁ Ȃ 

̔ 

2 Ȃ 

ῤ ̔ 
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ѿ  ѿ  

ҍᾝ ̕ ̕ Ȃ 

ԋ   

ῃ ̕ Ҭ Ȃ 

҈  ᵣ  

̕ Ȃ 

  

̕ Ȃ 

ԓ   

ѿ ̕ ҽᶛȂ 

̔ 

ȁ ȁ ̂ ̃ ̆ ̆ №

Ȃ 

 

ԋ   

̔ 

̆ ̆ ̆ Ȃ 

̔ 

4 Ȃ 

ῤ ̔ 

ѿ   

№ ̕ № ̕ № Ȃ 

ԋ   

҈   

  

̔ 

ԅ ȁ ̆ № Ȃ 

 

҈   

̔ 

̆ ̆ ̆ Ȃ 

̔ 

2 Ȃ 

ῤ ̔ 

ѿ   
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̆ ̆ ̆ ̆ ̆ Ȃ 

ԋ   

҈   

  

̔ 

ȁ ̆ԅ ҍ Ȃ 

 

 ̂ ̃̂ ̃ 

̔ 

ȁ ȁ ץ ᴆȂ 

̔ 

4 Ȃ 

ῤ ̔ 

ѿ  ȁ ȁ  

ȁ ȁ ̆ Ȃ 

ԋ  ȁ ȁ ᴆ 

̆ ῾ Ḡ ꜚҬ ȁ ȁ ᴆ̆№ ῾

Ҭ Ȃ 

̔ 

ȁ ȁ ̂ ̃ ᴆ 

 

ԓ   

̔ 

̆ ῒ Ḡ ԍ ̂ ̃ ᴑҙ ᴋⱵ̆ ≠

ᶛ̆ ḠҬ Ȃ 

̔ 

2 Ȃ 

ῤ ̔ 

ѿ  Ḡ  

̕ ̕ ̕ ᵀҍ№ ̕

Ḡ Ȃ 

҈  №  

ȁ№ ȁ ᵝ Ҭ ӈȂ 

̔ 

ȁ ̆ ῃ ⁞ ̆ Ḡ
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ӈ̆ № Ȃ 

 

҈ȁ ӥ  

1ȁ   ̆ ̆ ₮ ̆2000Ȃ 

 

ᶏ ΐ ף ̔ 

ᵣ ҍᴰ Ȃ 

 

  



൦⨼ф⧥ູ〇ᆜᆜ䲘⧥ູᐛぁщѐᮏᆜཝ㓨 

 

 66 

西北师范大学环境工程专业课程教学大纲 

⧥ູᖧଃ䇺ԭ 

ѿȁ  

̂ѿ̃  

Ғҙ ӊѿȂ 

̂ԋ̃  

ᶏ ᴇ ᵬ ȁ ᴇ ӥ̂ ̃ └ ȁ ȁῤ

̕ ᴇ ̆ └ ȁ ᴇ ≢ ᵞ ӥȂ 

̂҈̃ ῤ  

ᴇ ᵬ ȁ ᴇ ᴇ ̆ ῖ ҙ

ᴇ ̆ ᴇ ӥ̂ ̃ └ ȁ ȁῤ Ȃ 

̂ ̃  

54 Ȃ 

̂ԓ̃  

ȁ ȁ ȁ Ȃ 

 

ԋȁ  

ѿ  ᴇ  

̔ 

ᴇ ȁ ᴇ ᴇ ᴆ ῤ Ȃ 

̔ 

4 Ȃ 

ῤ ̔ 

ѿ  ᴇ  

ᴇ ̕ ̕№ Ȃ 

ԋ  ᴇ  

ᵬ ̕ Ȃ 

҈  ᴇ ᴆ 

ᴇ ̕ ᴇ ӥ └̕ ῤ

̕ ᴇ ᴆ Ȃ 

 ᴇ ‰ᵣ  
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└ ̆ ᵀῒ ̆└ ᴇ

Ȃ 

  

└ ̆ ᵀῒ ̆└ ᴇ

Ȃ 

ԓ   

└ ̆ ᵀῒ ̆└ ᴇ

Ȃ 

̔ 

ԅ ῖ ҙ └ ̆ ῖ ҙ ᴇ └ Ȃ 

 

 ᴇ Ώ 

̔ 

ץ ҹᶭ ̆ ̆ Ώ

̆№ ῒ ֟ ̆ ӟ └ ᴇ Ȃ 

̔ 

4 Ȃ 

ῤ ̔ 

ѿ  №  

ץ ҹᶭ ̆ ֟ № Ȃ 

ԋ  ᴇ └ 

№ ̆ ᵬ̆ ӟ Ώ ᴇ Ȃ 

̔ 

ᴇ ῤ └ Ȃ 

 

ԓ  ᴇ └ 

̔ 

ץ ҹᶭ ̆ ̆ └

̆№ ȁ ᵀῒ ֟ ̆ ӟ └ ᴇ Ȃ 

̔ 

6 Ȃ 

ῤ ̔ 

ѿ  №  

ץ ҹᶭ ̆ ֟ № ȁ ᵀȂ 

ԋ  ᴇ └ 
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№ ̆ ᵬ̆ ӟ └ ᴇ Ȃ 

̔ 

ᴇ ῤ └ Ȃ 

 

Έ  ᴇ ӥ └ 

̔ 

ץ ҹᶭ ̆ ̆ └ ӥ

̆ ̂ ̃ ̆№ ȁ ᵀῒ ֟ ̆ ӟ

└ ᴇ ӥȂ 

̔ 

10 Ȃ 

ῤ ̔ 

ѿ  ̂ ̃  

ѿ ץ̆ ҹᶭ ̆ ῏

҉̆ ̂ ̃ Ȃ 

ԋ  №  

№ ȁ ᵀ ֟ Ȃ 

҈  ᴇ ӥ └ 

№ ̆ ᵬ̆ ӟ └ ᴇ ӥȂ 

̔ 

̂ ̃ ῤ ̆ ᴇ ӥ ῤ

└ Ȃ 

 

҂  ᴇ ӥ  

̔ 

ᴇ ӥ ↕̕ ᴇ ӥ Ȃ 

̔ 

4 Ȃ 

ῤ ̔ 

ᴪ ῏Ғ 1-2 ̆ № ̆ ᵬῤ ̆

₮ ᴇ Ȃ Ғ ѿ ̆ ₮ᴨ ̆ᶏ ԅ ᵬ

Ҭ ᾣ Ҍ Ḃԍׂץ̆ ᵬ Ȃ 

̔ 

ᴇ ӥ ↕̆ԅ ᴇ ӥ Ȃ 
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п、৸㘹Ҝⴤ 

1ȁ ӥ Һ ̆ ᴇ̆ ₮ ̆2001Ȃ 

2ȁ Ḡ ᵀҬ ̆ ᴇ ᶛ№ Ҭ̆ ₮ 2̆013Ȃ 

3ȁ Ḡ ᵀҬ ̆ ᴇ ↕ҍ ‰ Ҭ̆ ₮ ̆

2013Ȃ 

4ȁ Ḡ ᵀҬ ̆ ᴇ Ҭ̆ ₮ ̆ 2̆013Ȃ 

 

ᶏ ΐ ף ̔ 

ᵣ ȁᴰ ҍ ӟ Ȃ 
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西北师范大学环境工程专业课程教学大纲 

⧥ູᗤ⭕⢟ᆜ 

ѿȁ  

̂ѿ̃  

Ғҙ ӊѿȂ 

̂ԋ̃  

ӟᶏ ȁ ̆ԅ

ҹ̆ל ȁ ȁ ᴇ Ҋ Ȃ 

̂҈̃ ῤ  

̆ ̆ ̆ ̆ ̆
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№ ̕ ̕ ̕ Ȃ 

̔ 

≢ȁ ̆ ̆ № Ȃ 

 

 ԋ  ——  

̔ 

ȁ ȁ ≢̆ ̆ Ῑ ̆ ῒ

Ҭ Ȃ 

̔ 

4 Ȃ 

ῤ ̔ 

ѿ  ѿ ῒ№  

̕ № Ȃ 

ԋ    

̕ Ȃ 

҈   

̕ Ȃ 

 Ῑ 

Ῑ ̕ Ῑ ̕ ῙȂ 

ԓ  ȁ ⱬ Ҭ  

ⱬ̕ ⱬ̕ ⱬȂ 

̔ 

ȁ ȁ ≢̆ ̆ Ῑ ̕

Ҭ Ҭ Ȃ 

 

҈   

̔ 

ȁ ȁ ≢̆ ̆ Ῑ ̆

ȁ ȁ ᵣȁ ᾥ ᵣ ᵣȂ 

̔ 

5 Ȃ 

ῤ ̔ 

ѿ   

ҩᵣ ̕ ̕ Ῑ ̕ ̕

Ȃ 
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ԋ   

̕ № Ȃ 

҈   

̕ ̕ Ȃ 

  

̕ Ȃ 

ԓ  ᵣ 

Έ  ᾥ ᵣ ᵣ 

ᾥ ᵣ̕ ᵣȂ 

̔ 

ȁ ȁ ≢ȁ ̆ Ῑ

Ȃ 

 

  

̔ 

ȁ ȁ ≢̆ ̆ ꜚ ȁ ꜚ ̆

Ȃ 

̔  

4 Ȃ 

ῤ ̔ 

ѿ  ꜚ  

ꜚ ѿ ̕ ꜚ № ̕׃ ꜚ Ȃ 

ԋ  ꜚ  

̕ ̕ ꜚ ̕ ꜚ ̕ Ȃ 

҈   

ѿ ̕ №  Ȃ׃

  

̕ ̕ᴮ ̕ Һ Ȃ 

̔ 

ȁ ȁ ≢ȁ ̆ ꜚ ȁ ꜚ Ȃ 

 

ԓ   

̔ 

ӈ ᵬ ̆ ⱬ ̆ Ῑ ̆ Ῑ ף̆ Ȃ 

̔ 
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5 Ȃ 

ῤ ̔ 

ѿ   

̕ ̕ Ҭ ̕ № ̕ Ỳ ̕ ⱬ

Ȃ 

ԋ  Ῑ 

̕ Ῑ Ῑ ̕ ̕ Ῑ ̕ Ῑ ≢̕

Ῑ ῀ Ȃ 

҈  ֟ ף  

֟ ף ҍ ᵬ ῏ ̕ ֟ ף ҍ ̕ ᾣ Ȃ 

ף   

֟ ף ̕ Ῑ ף ̕ᾣ ᵬ ̕ Ῑ ף Ȃ 

̔ 

ԅ ӈ ᵬ ̆ ⱬ ̆ Ῑ Ῑ ̆

ף Ȃ 

 

Έ  ҍ  

̔ 

ȁ ̆ Ҍ≠ Ȃ 

̔ 

5 Ȃ 

ῤ ̔ 

ѿ   

̕ ̕ ̂ ̃ Ҭ

̕ Ȃ 

ԋ   

̕pH̕ ᵝ̕ ̕ ̕ ҍ ̕ ⱬȂ 

҈  ῒזҌ≠  

̕ ̕ ̕

̕ pH ̕ ̕

̕ Ȃ 

 ҍ ӊ ῏  

Ԉ῏ ̕ ᵬ῏ ̕῍ ῏ ̕Ẓ ῏ ̕ ῏ ̕ ῏ Ȃ 

ԓ  ȁ ҍḠ  

ȁ ̕ Ḡ Ȃ 
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̔ 

ȁ ̆ Ҍ≠ ̆ԅ

ӊ ῏ ̆ ̆ԅ ҍḠ Ȃ 

 

҂  ᴰ  

̔ 

ᴰ ȁ ̆ ᴰ ≠ Ȃ 

̔ 

4 Ȃ 

ῤ ̔ 

ѿ  ᴰ 

ᴰ ——DNA̕DNA └̕DNA ̕RNA̕

ҍ ̕ № Ȃ 

ԋ   

—— ̕ Ȃ 

҈   

֜̕ ̕ Ȃ 

 ᴰ Ḡ Ҭ  

ᴰ Ḡ Ҭ ̕ Ḡ Ҭ ̕PCR Ḡ

Ҭ Ȃ 

̔ 

ᴰ ȁ ̆ ᴰ ≠ ̆ԅ ᴰ

Ḡ Ҭ Ȃ 

 

ῇ   

̔ 

Ҍ Ҭ ȁ № ̆Ҍ Ҭ ȁ Ȃ 

̔ 

4 Ȃ 

ῤ ̔ 

ѿ   

̕ ̕ № Ȃ 

ԋ   

ᴆ̕ Ҭ ȁ № ̕ ‪ ̕

ḱ Ȃ 
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҈   

ᴆ̕ ȁ № ̕ ‰ ‪ ̕

Ȃ 

 ᵣ  

ᵣҬ ̕ Ҭ ȁ № ̕ ᵣ ‪ ᵣ

̕ ᵣ Ῑ Ȃ 

̔ 

ԅ Ҍ Ҋ ’̆ Ҍ Ҭ ȁ № ̆ԅ Ҍ

Ҭ ȁ Ȃ 

 

Ӝ  Ҭ ᵬ  

̔ 

Ҭ ᵬ ̆ ȁ Ȃ 

̔ 

6 Ȃ 

ῤ ̔ 

ѿ   

Ȃ 

ԋ   

̕ ̕ ̕ ̕ ̕ ̕

Ȃ 

҈   

ҍ ̕ ̕ ᵬ ̕ ᵬ ̕ ᵬ ̕ῒז

Ȃ 

  

̕ Ȃ 

ԓ   

̕ Ȃ 

Έ  ȁ  

ȁ Ȃ 

̔ 

Ҭ ᵬ ̆ ȁ ԅ̆ ȁ ȁ

ȁ Ȃ 

 

 └ҍ ῒ  



൦⨼ф⧥ູ〇ᆜᆜ䲘⧥ູᐛぁщѐᮏᆜཝ㓨 

 

 77 

̔ 

└ҍ ̆ Ҝ └ Ȃ 

̔ 

3 Ȃ 

ῤ ̔ 

ѿ  ȁ Ҭ  

̕ Ȃ 

ԋ  Ҝ Ҝ └  

Ҝ ̕ └ Ҝ Ȃ 

҈  Ҭ  

—— ̕ᾣ ̕ Ȃ 

̔ 

ԅ └ҍ ̆ └ҍ

̆ԅ Ҝ └ Ȃ 

 

ѿ  ȁ Ҭ  

̔ 

ȁ Ҭ ̆ ȁ

Ȃ 

̔ 

3 Ȃ 

ῤ ̔ 

ѿ  ȁ —— ȁ ҍ  

ȁ ȁ ȁ ӈ̕ ᵣҬ ȁ ̕ ȁ ῒ

̕ ȁ ῒ Ȃ 

ԋ  Ҭ  
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ԋ  ᵣ ҍ ῒ  

̔ 

ᵣ ҍ Ҭ ̆ ᵣ ҍ

ȁ Ȃ 

̔ 

3 Ȃ 

ῤ ̔ 

ѿ  ᵣ ῒ  

̕ Ȃ 

ԋ   

̕ ȁԋ Ȃ 

㘹Ṯ㾷≸φ 

ԅ ᵣ ҍ Ҭ ̆ ᵣ ҍ

Ҭ ̆ ᵣ ҍ ȁ Ȃ 

 

҈  Ҭ  

̔ 

Ҭ ḱ

Ȃ 

̔ 

6 Ȃ 

ῤ ̔ 

ѿ  Ҭ  

└╕╕ ̕ ̕ ̕ ̕

Ҭ Ȃ 

ԋ   

╕ Ӳ ╕ ̕ ₀ ᵬ ̕ ₀╕ ╕

Ȃ 

҈  ᴨל ҍ └╕ ҍ  

ᴨל ҍ └╕ ҍ Ȃ 

 ḱ  

̕ ҍ ̕ ḱ

Ȃ 

㘹Ṯ㾷≸φ 

ԅ Ҭ ̆ Ҭ ȁ
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西北师范大学环境工程专业课程教学大纲 

⧥ູᗤ⭕⢟ᆜᇔ僂 

ѿȁ  

̂ѿ̃  

Ғҙ ӊѿȂ 

̂ԋ̃  

ᶏ ѿ ⱴ ̆

ȁ№ ̆ Ῑ Ҥ ̆ ῐ Ȃ 

̂҈̃ ῤ  

ᵬҍ ̆ ȁ ̆ ῌ ̂ ̃̆

̆ Ῑ └ ̆ № Ῑ ̆ ̆ Ҭ

̆ ̆ Ȃ 

̂ ̃  

36 Ȃ 

̂ԓ̃  

Ȃ 

 

ԋȁ  

̂ѿ̃  

ԅ ȁ ῤ ̆ ᵬ ̆

ȁ ȁ№ ̆∆ ΐ

֟ ⱬȂ 

̂ԋ̃  

   ≢  

1 ᵬҍ  2  Ạ 

2 ȁ  2  Ạ 

3 ῌ ̂ ̃ 4  Ạ 

4  4  Ạ 

5 Ῑ └  4  Ạ 

6 № ȁ Ῑ  4  Ạ 

7  6  Ạ 

8 Ҭ  4  Ạ 

9  4  Ạ 
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10  2  Ạ 

̂҈̃ ῤ  

ᇔ僂жφᱴᗤ䮒Ⲻᬃ֒ф㓼㨂᭴㓵㨂㿸ሕ 

 

ȁ ̆ ᵬ ḠῙ̕ ȁ ҩᵣ ̆

└Ȃ 

ῤ  

̂1̃ ᵬ̕ 

̂2̃└ᵬ ȁ ȁ ȁ ȁ ȁ

̆ Ҋ Ȃ 

ת ҍ ╕ 

̆ ̆ Ȃ 

ᇔ僂ӂφ䞫∃㨂、䴿㨂ᖘᘷ㿸ሕ 

 

ѿ ᵬ ̆ ₃ ҩᵣ ̆ └

Ȃ 

ῤ  

Ҥ ᵬ ̆└ᵬ ȁ ̆ ᵞṐ Ṑ

̆ └₮ῒ Ȃ 

ת ҍ ╕ 

̆ ̆ ̆ ȁ Ȃ 

ᇔ僂пφ䶟ަ≅ḉ㢨（ᗤ⭕⢟གྷḉ㢨⌋） 

 

ԅ ̆ ᵬ ̆ ѿ ῌ Ȃ 

ῤ  

҉ ̆ ̆ └₮ Ȃ 

ת ҍ ╕ 



൦⨼ф⧥ູ〇ᆜᆜ䲘⧥ູᐛぁщѐᮏᆜཝ㓨 

 

 82 

̆ ̆ ̆ Ȃ 

ᇔ僂ӊφฯޱะⲺ࡬༽ф਀⚣㨂ᢶᵥ 

 

╠ ‰ ᵬ̕ Ῑ └ ̕ Ȃ 

ῤ  

̂1̃ ̆ Ῑ └ Ῑ ̕ 

̂2̃≠ Ȃ 

ת ҍ ╕ 

Ῑ ̆ ̆ ̆ ̆ ̆ ̆ ̆ ̆ ̆PH ̆ ̆

̆ ̆ ̆ ̆ ̆ Ȃ 

ᇔ僂ޣφ㓼㨂㓥〃࠼⿱、ฯૂޱ᧛〃ᢶᵥ 

 

׆ Ҭ№ Ῑ ̆ Ῑ ̕ ₃ Ȃ 

ῤ  

̂1̃ № ̕ 

̂2̃ ⅞ № Ȃ 

ת ҍ ╕ 

Ῑ ̆ ̆ Ῑ Ῑ ̆ ̆ ̆ ̆ ̆

Ȃ 

ᇔ僂йφグ≊ᗤ⭕⢟Ỷ⎁ 

 

Ȃ 

ῤ  

≠ ̆ Ῑ̆ Ῑ

ȁ ̆ Ȃ 

ת ҍ ╕ 

Ῑ ̆ ̆ ̆ Ῑ ̆ Ῑ ̆ Ῑ Ȃ 

ᇔ僂ޡφ≪ѣ㓼㨂਀ཝ㛖ᵼ㨂Ⲻ⎁ᇐ 

 

‪ Ҭ ̆ Ȃ 

ῤ  

Ҭ ȁ Ȃ 

ת ҍ ╕ 

̆ ̆ ̆ Ῑ ̆ ̆ ̆ ѿ ̕ ̆ ̆

̆Ӳ ̆ ԋ ̆ ̆2%ᴚ ̆0.5% ̆ ̆PH Ȃ 
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ᇔ僂ғφ㓼㨂⏶㊿䞬ૂ䗽≝ौ≘䞬ᇐᙝ⎁ᇐ 

 

̆ⱴ Ḇ Ȃ 

ῤ  

̂1̃ ̕ 

̂2̃ Ȃ 

ת ҍ ╕ 

̆ ̆ Ῑ ̆ ̆ ̆ Ῑ ̆2% ̆ ̆

̆ Ȃ 

ᇔ僂ॷφ⍱ᙝ⊗⌛ѣᗤ⭕⢟㨂⴮㿸ሕ 

 

₃ ҩᵣ ̆ └ ̆ԅ └ᵬ Ȃ 

ῤ  

̂1̃ ̆ └ᵬ ȁ ꜚ ꜚ ̕ 

̂2̃ ᵞṐ Ṑ ̆ └ Ȃ 

ת ҍ ╕ 

̆ ̆ ̆ Ῑ Ȃ
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⧥ູ〇ᆜфᐛぁᆜ〇ࢃ⋵ 

ѿȁ  

̂ѿ̃  

Ғҙ ḱ ӊѿȂ 

̂ԋ̃  

҉̆ ҍ ╠ ̆ᶏ

ҍ Ғҙ ╠ ῤ ꜚ ԅ ̆ᶏ ᴪ ȁ

ץ Ώ Ȃ 

̂҈̃ ῤ  

ӟᾢ ȁᾢ ᵣ ȁᾢ ȁ ᴇ

ȁ ȁ ‪ ῤȁ Ȃ 

̂ ̃  

36  

̂ԓ̃  

̆ Ȃ 

 

ӂ、↙ᮽ 

ѿ  ᾢ  

̔ 

̆ № ̆ Ȃ 

̔ 

4 Ȃ 

ῤ ̔ 

׃≢№ ̆ № Ȃ 

̔ 

ӟ ̆ № ̆ ῏ Ȃ 

 

ԋ  ᾢ ᵣ  

̔ 

ᵣ Ȃ 

̔ 

4 Ȃ 

ῤ ̔ 
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׆ ȁ⁞ №≢ ᵣ Ȃ 

̔ 

ӟ ῏ ̆ ῏ Ȃ 

 

҈  ᾢ   

̔ 

Ȃ 

̔ 

4 Ȃ 

ῤ ̔ 

׆ ̆ᴰ №≢ Ȃ 

̔ 

ӟ ῏ ̆ ῏ Ȃ 

 

 ᴇ  

̔ 

Ȃ 

̔ 

2 Ȃ 

ῤ ̔ 

׆ ₮ ̆ ᴇ Ȃ 

̔ 

ӟ ῏ ᴇ ̆ ῏ Ȃ 

 

ԓ   

̔ 

Ȃ 

̔ 

2 Ȃ 

ῤ ̔ 

׆ ̆ᴰ №≢ Ȃ 

̔ 

ӟ ῏ ̆ ῏ Ȃ 

 

Έ  ‪  

̔ 

‪ Ȃ 

̔ 
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2  

ῤ ̔ 

׆ ⁞ ‪ Ȃ 

̔ 

ӟ ῏ ̆ ῏ Ȃ  

 

п、৸㘹Ҝⴤ  

1ȁ ῏ ᶫ ̆ ῏ Ȃ 

 

ᶏ ΐ ף ̔ 

ᵣ ҍᴰ Ȃ 
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西北师范大学环境工程专业课程教学大纲 

⧥ູᆜ⹊ガᯯ⌋ 

ѿȁ  

   ̂ѿ̃  

Ғҙ ḱ ӊѿȂ 

   ̂ԋ̃  

    ӟ̆ᶏ ⌠ Ҭ ᵝ ᵬ ̆ᶏ

̆ ᴪ ľ ᵣ Ŀ ľ Ŀ № ̆

׆ ᵣ ₮ ̆ ҍ ӊ ԑᵬ ȁ ҍ

̆ל ֲ ꜚ Ḃץ̆ └ֲ ֟ ꜚ̆ ᴨ Ȃ 

   ̂҈̃ ῤ  

̆ ῒ ҍ ̆ Ҭ ῖ № ̆AHP ‗ №

̆ ‗ № ̆ № ∆ ̆ № ̆ ῀֟₮№ ̆ ⅞

̆ ⅞ Ȃ 

   ̂ ̃  

    36 Ȃ 

   ̂ԓ̃  

    Ȃ 

 

    ԋȁ  

ѿ    

    ̔ 

̆ Ҭ ̆ ᴇ̆

Ȃ 

    ̔ 

    2  

    ῤ ̔ 

    ѿ    

ף ҉ ꜚ̆ ̆ Ҭ Ȃ 

    ԋ   Ҭ  

    Ҭᶏ Һ Ȃ 
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҈   ᴇ 

ᴨ ҍ Ȃ 

   

Һ ̆ Ҭ ₃ҩ Ȃ 

 

ԋ   ῒ ҍ  

̔ 

̆ ̆ ҍ ̆ ̆

№ Ҭ ҍ Ȃ 

    ̔ 

    6  

    ῤ ̔ 

    ѿ    

̆ Ȃ 

ԋ    

ȁ ҍ ̆Ҍ ̆ ̆ Ȃ 

҈   ҍ  

̆ Ȃ 

   

̆₃ ҍ ̆ ᶛȂ 

ԓ   № Ҭ ҍ  

ᴶ ҍ Ҭ ̆ ̆ Ȃ 

 

҈   Ҭ ῖ №  

̔ 

῏№ ̆ № ̆ ↓№ ̆Һ №№ ̆ № ̆∞≢№ ̆ ל № ̆

Ȃ 

    ̔ 

    18  

    ῤ ̔ 

    ѿ   ῏№   

῏ ̆ ӊ ῏ ̆ң ῏ Ȃ 

ԋ   №  

№ ̆ѿᾝ ̆ѿᾝ № ̆ѿᾝ

̆ѿᾝ Ȃ 
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҈   ↓№  

↓№ ̆ ↓ №ל ̆ ↓ ꜚ№ Ȃ 

  Һ №№  

Һ №№ ȁ ᶛȂ 

ԓ   
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̆ ṿ‗ ῒ ̆ ‗ ̆ № ̆ № Ȃ 

҈   ‗  

ӏ ̆ ̆ ̆ ̆ ṿ Ȃ 

 

Έ   № ∆  

̔ 

№ ̆ № Ȃ 

    ̔ 

    4  

    ῤ ̔ 

    ѿ   №   

ҍ ̆ ᶛȂ 

ԋ   №  

̆ ᶛȂ 

 

҂   №  

̔ 

̆ ҍ ̆ ҍ Ȃ 

    ̔ 

    6  

    ῤ ̔ 

    ѿ     

̆ Ȃ 

ԋ   ҍ  

ӈ ̆Ҭ Ҭᵝ Ȃ 

҈   ҍ  

ῒ ̆ ῒ Ȃ 

 

ῇ   ῀֟₮№  

̔ 

῀֟₮ ̆ ꜚ ῀֟₮ ̆ ≠ ҍ Ḡ ῀֟₮№

Ȃ 

    ̔ 

    4  

    ῤ ̔ 
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ѿ  ῀֟₮  

῀֟₮ ̆ᴇṿ ῀֟₮ Ȃ 

ԋ  ꜚ ῀֟₮  

ῤ ῀֟₮ ̆ ӊ ῀֟₮ Ȃ 

҈  ≠ ҍ Ḡ ῀֟₮№  

ԍ ῀֟₮№ ≠ ̆ Ḡ ῀֟₮№ Ȃ 

 

Ӝ   ⅞  

̔ 

⅞ ῒ ̆ ⅞ Ẽ Ȃ 

    ̔ 

    3  

    ῤ ̔ 

ѿ  ⅞ ῒ   

⅞ ̆ ⅞ ‰ ̆ ⅞ ῒ ̆ ⅞

̆ ᶛȂ 

ԋ  ⅞ Ẽ  

Ẽ ₮̆ ҍ Ẽ ῏ ̆ Ẽ Ȃ 

 

  ⅞  

̔ 

⅞ ῒ ̆ ⅞ ᶛȂ 

    ̔ 

    3  

    ῤ ̔ 

ѿ  ⅞ ῒ  

⅞ ῒ ⱷ ץ̆ ⅞ ҹף Ȃ 

ԋ  ⅞ ᶛ 

≠ ̆ ֟ ⅞ ̆ Ȃ 

 

҈ȁ ӥ  

1. . ̆ ₮ ̆2006 1 Ȃ 

2. ╤ ̆ Ḡ . ̆ ҙ₮ ̆2009 8 Ȃ 

3. ̆Keith C. Clarke. ҍ MATLAB ̆ ₮ ̆2010 1 Ȃ 
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ᶏ ΐ ף ̔ 

ᵣ ҍᴰ Ȃ 
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西北师范大学环境工程专业课程教学大纲 

⧥ູ㿺ࡈф㇗⨼ 

ѿȁ  

̂ѿ̃  

Ғҙ ḱ ӊѿȂ 

̂ԋ̃  

⅞ ҍ ȁ ⅞ ȁ ᴪ ȁ ֟ ̆

ᶷ ԍ ⅞ ҍ Ȃ ӟ̆ ᶏ ⅞

̆∆ ΐ ⅞ ⱬȂ 

̂҈̃ ῤ  

⅞ ῤ ȁᵬ ȁ ̆ ⅞ ̆ ⅞ ῤ └

̆ ⅞ ץ̆ ⅞ȁ ⅞ȁ Ḡ ⅞ȁ ᵣ

⅞ȁ ⅞ȁ ⅞ȁӠ ⅞ȁץ ⅞‗ Ȃ 

̂ ̃  

36 Ȃ 

̂ԓ̃  

Ȃ 

 

ԋȁ  

ѿ   

̔ 

⅞ ᴋⱵȁ ץ ̕ל ⅞ ӈȁ ȁ ↕Ȃ 

̔ 

3 Ȃ 

ῤ ̔ 

ѿ  ⅞  

⅞ ӈ̕ ⅞ ᵬ ̕ ⅞ҍῒ ⅞ ῏ Ȃ 

ԋ  ⅞ ↕ 

⅞ ̕ ⅞ ↕Ȃ 

҈  ⅞ ᴋⱵ  

⅞ ᴋⱵ̕ ⅞ Ȃ 
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 ⅞  ל

⅞ ̕ ⅞ ̕ ⅞ № ̕ ⅞

ל Ȃ 

̔ 

⅞ ӈȁ ҍ ↕Ȃ 

 

 ԋ  ⅞  

̔ 

ⱬ̆ ҍֲ ̆ ̕ Ȃ 

̔ 

2 Ȃ 

ῤ ̔ 

ѿ  ⱬ 

ҍ ⅞̕ ⱬҍ ⅞̔ ȁ ⱬȂ 

ԋ  ҍֲ  

ֲ̕ ῍ ֲ̕ Ȃ 

҈   

̕ ҍⱳ ̕ ̕ ҍ

⅞ ῏ ̕ ⅞ ᵬ Ȃ 

  

ҍ ⱳ ⅞̕ ҍ Ȃ 

̔ 

ȁ ⱬȁ ȁ ̕ ᴪ ⅞ ῏ Ȃ 

 

҈  ⅞ ῤ  

̔ 

⅞ ̕ ⅞ ᵣ ̆ ᴇ ̆ ⱳ ⅞̆ ⅞

‗ Ȃ 

̔ 

10 Ȃ 

ῤ ̔ 

ѿ  ⅞ ᵣ  

⅞ ̕ ⅞ ᵣ ̕ ⅞ Ȃ 

ԋ  ᴇ  

ᴇ̕ Ȃ 
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҈  ⱳ ⅞ 

ⱳ ⅞ ӈҍ ̕ ⱳ ⅞ ᶭ ῤ Ȃ 

 ⅞ ‗  

⅞ ̕ ⅞ ‗ Ȃ 

ԓ  ⅞  

⅞ ̕ ⅞ Ȃ 

̔ 

ᴇȁ ȁ ⱳ ⅞ ῤ ȁ ⅞ ᵣ ̕ ⅞

⅞̕ № ⅞ ‗ └ Ȃ 

 

 ⅞  

̔ 

ҍ ᴪ ̆ ̆ ̆ ᵣ ҍ

̆ ⅞ ‗ № ̆ ‗ № ̆ ‗ № Ȃ 

̔  

12 Ȃ 

ῤ ̔ 

ѿ  ҍ ᴪ  

̕ ᴪ Ȃ 

ԋ   

̕ Ȃ 

҈   

̕ Ȃ 

 ᵣ ҍ  

ᵣ ̕ Ȃ 

ԓ  ⅞ ‗ №  

‗ ῒ ̕ ⅞ ‗ № Ȃ 

Έ  ‗ №  

№ ̕ ⅞ Ȃ 

҂  ‗ №  

‗ № ̕ ‗ № Ȃ 

̔ 

ҍ ᴪ ȁ ȁ ȁ ᵣ ҍ

̕ № ⅞‗ № ӈ̕ № ⅞Ҭ ȁ ᴪȁ

№ Ȃ 



൦⨼ф⧥ູ〇ᆜᆜ䲘⧥ູᐛぁщѐᮏᆜཝ㓨 

 

 96 

 

 

ԓ  ⅞ 

̔ 

⅞ ῤ ȁ ȁ ȁ ̕ ⅞ ᴇȂ 

̔ 

5 Ȃ 

ῤ ̔ 

ѿ  ⅞ ῤ  

⅞ ῤ ̕ ⅞ Ȃ 

ԋ  ⅞  

̕ ⱳ ⅞̕ └ ᾝ̕ └ ⅞ Ȃ 

҈  ⅞  

⁞ ̕ ᾟ№≠ ᵣ Ȃ 

 ⅞ ᴇ 

͡ № ̕ № ̕ ⱬ№ Ȃ 

ԓ  ⅞ ᶛ 

⅞ ̕ ⅞ ῤ ҍ ̕ ⅞̕ ⅞

ᴇȂ 

̔ 

⅞ ῤ ȁ ȁ ̕ ⅞ ᵀ̕№ ⅞ Ҭ

Ȃ 

 

Έ  ⅞ 

̔ 

⅞ ῤ ̆ ⅞ ̕ └̆ ⅞

Ȃ 

̔ 

5 Ȃ 

ῤ ̔ 

ѿ  ⅞ ῤ  

⅞ ῤ ̕ ⅞ Ȃ 

ԋ  ⅞  

ᴇ ̕ ⅞ ᵣ ̕ ⱳ ⅞№Ȃ 

҈  └ 
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└ ̕ ᾛ ̕ № ↕Ȃ 

 ⅞  

⁞ ̕ᾟ№≠ ‪ ⱬ̕ Ȃ 

ԓ  └ ⅞ ᶛ 

└ ԋ └ ̕ԋ └ ̕ ԋ

└ ṿ ᶛ Ȃ 

̔ 

⅞ ῤ ȁ ⅞ ̕ ⅞ҩ Ҍ ⅞

Ҭ ᵬ ̕ № ⅞ Ȃ 

 

҂  Ḡ ⅞ 

̔ 

Ḡ ᴋⱵ̕ Ḡ ⅞ ȁῤ ҍ Ȃ 

̔ 

5 Ȃ 

ῤ ̔ 

ѿ   

ȁ ҍ ≠ ̕ Ḡ ⅞ ↕ҍ Ȃ 

ԋ  Ḡ ⅞ ῤ ҍ  

Ḡ ⅞ ᴋⱵ̕ Ḡ ⅞ ῤ ̕ Ḡ ⅞ ᵬ ̕

ҍ ᴇȂ 

҈  Ḡ ⅞  

῾ Ḡ ⅞̕ Ḡ ⅞̕ Ḡ ⅞Ȃ 

 Ḡ ⅞ ᶛ 

≠ № ̕ ≠ Ḡ Ȃ 

̔ 

ȁ ȁ ȁ ̆ Ḡ ⅞ ῤ ȁ ̕№

Ḡ ⅞ ӈҍ Ȃ 

 

ῇ  ᵣ ⅞ 

̔ 

ᵣ № ȁ ȁ ̆ ᵣ ⅞ ῤ Ȃ 

̔ 

3 Ȃ 

ῤ ̔ 
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ѿ  ᵣ  

ᵣ № ̕ ᵣ ̕ ᵣ ҍ Ȃ 

ԋ  ᵣ ⅞ ῤ  

ᵣ ⅞ ̕ ᵣ ⅞ ̕ ᵣ ⅞ ῤ ̕ ᵣ

⅞ Ȃ 

҈  ᶛ 

̕ ̕ Ȃ 

̔ 

ᵣ № ȁ ᵣ ⅞ ῤ Ȃ 

 

Ӝ  ⅞ 

̔ 

⅞ ῤ ̆ └ ̕ ⅞̆ ⅞̆Ӡ ⅞Ȃ 

̔ 

5 Ȃ 

ῤ ̔ 

ѿ  ⅞ 

⅞ ̕ ⅞ ῤ ̕ ⅞ └ Ȃ 

ԋ  ⅞ 

⅞ ̕ ⅞ ῤ ̕ ⅞ └ Ȃ 

҈  ⅞ 

ῤ ̕ ⅞ ῤ ̕ ⅞ Ȃ 
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ѿ  ‗ ֟  

‗ ֟ ̕‗ ӈ ⱳ ̕‗ ̕‗

№ ̕‗  Ȃל

ԋ  ‗  

‗ ῒ ̕‗ ῒ ̕‗

ҍ ̕‗ ֲ Ȃ 

҈  ⅞‗  

‗ № ̕ ⅞‗ ̕ ⅞ DSS Ȃ 

 ⅞‗ ᶛ 

ꜛ‗ ̕Ҭ ‗ Ȃ 

̔ 

‗ № ᵬ Ȃ 

 

п、৸㘹Ҝⴤ 

1ȁ ̆ ⅞̆қ ₮ ̆1990Ȃ 

2ȁ Ḡ ⅞ ȁ ⅞ Ώ ̆ ⅞ ̆ ₮ ̆1994Ȃ 

3ȁ ̆ ⅞̆ ₮ ̆1995Ȃ 

4ȁ̵ ̷L. ῌ ̆ ⅞ҍ‗ ̆Ҭ ₮ ̆1988Ȃ 

5ȁ қȁ ȁ ̆ ⅞ ᶛ̆ ҙ₮ ̆1988Ȃ 

6ȁ̵ ̷ ̆ ĺĺ ⅞ ̆Ҭ ҙ₮ ̆1990Ȃ 

7ȁ̵ ̷ ᴪ̆ ⅞ ̆Ҭ ₮ ̆1989Ȃ 

 

ᶏ ΐ ף ̔ 

ᵣ ҍᴰ Ȃ 
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西北师范大学环境工程专业课程教学大纲 

⧥ູⴇ⨼фⴇሕ 

ѿȁ  

̂ѿ̃  

Ғҙ ḱ ӊѿȂ 

̂ԋ̃  

ԍ Ҭ №̆ ѿ ΐᵣ ȁ ȁľ Ŀ Ḡ

ҹ̆ Ḡ ᵬľ ᴝ ̆ Ḡ ҌⱬĿ ̆ ץ ⱬ

ҹ ̆ Ḡ ᵬ ῏ ᵬ Ȃ 

̂҈̃ ῤ  

ȁ ȁ ȁ ȁ

ȁ ȁ Ԋ ҍ Ȃ 

̂ ̃  

36 Ȃ 

̂ԓ̃  

Ȃ 

 

ԋȁ  

ѿ   

̔ 

ȁ ᵝȁ ȁᴋⱵȁ ̕ ֲ Ȃ 

̔ 

3 Ȃ 

ῤ ̔ 

ѿ    

ȁ ᵝȁ ȁᴋⱵȁ Ȃ 

ԋ  ֲ  

ֲ ֲ Ȃ 

̔ 

̆ԅ ᴋⱵȁ Ȃ 
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ԋ   

̔ 

ȁ ӈȁ ȁῤ ̕ ᶭ ̕ Ḡ ̕

Ȃ 

̔ 

6 Ȃ 

ῤ ̔ 

ѿ   

ȁ ӈȁ ȁῤ Ȃ 

ԋ  ᶭ  

ᶭ Ȃ 

҈  Ḡ  

Ḡ ȁ Ȃ 

  

ȁ ȁῤ Ȃ 

̔ 

ԅ ȁῤ ȁᶭ ̕ԅ ↕ └ ̆ԅ ̕ԅ

ҍ Ȃ 

 

҈   

̔ 

ȁ ᶭ ȁѿ ῤ ̕ ̕

̕ ̕ ᵣ ̕ῒ Ȃ 

̔ 

6 Ȃ 

ῤ ̔ 

ѿ   

ȁ ᶭ ȁѿ ῤ Ȃ 

ԋ   

ȁ Ȃ 

҈   

ȁ ȁ ᵣ ȁῒ ȁ

↕ȁ Ȃ 

̔ 

ԅ ᶭ ̕ ̕ ȁ ȁ ᵣ
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̕ԅ ῒ ̕ԅ ↕ȁ

Ȃ 

 

  

̔ 

ӈȁῤ ̕ ᵬ

ҹ ̕ Ȃ 

̔ 

10 Ȃ 

ῤ ̔ 

ѿ  ӈȁῤ  

ӈȁῤ Ȃ 

ԋ  ᵬ ҹ  

ᵬ ȁ ҹ ȁ ľ҈ Ŀ└ Ȃ 

҈   

ᵬ ȁ ȁ Ȃ 

̔ 

ԅ ӈȁῤ ̆ԅ ľ҈ Ŀ└ ̕

ᵬ Ȃ 

 

ԓ   

̔ 

̕ Ȃ 

̔ 

3 Ȃ 

ῤ ̔ 

ѿ   

Ḡ ȁ ῤ ȁ ȁľ ԋԓĿ Ḡ

ῤ ȁ ᵣ ȁ Ȃ 

ԋ   

ῤ ȁ ȁ Ȃ 

̔ 

Ḡ ȁ ῤ ̕ԅ ȁľ ԓĿ Ḡ

ῤ ̕ԅ ᵣ ȁ ̕ԅ ῤ ҍ Ȃ 
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Έ   

̔ 

ҍ ̕ ᵣ ̕ Ȃ 

̔ 

4 Ȃ 

ῤ ̔ 

ѿ  ҍ  

ᵬ ȁ Ȃ 

ԋ  ᵣ  

Ḡ ᵣ ᵣ Ȃ 

҈   

ȁ ȁ ȁ ȁ ҉ẁ

ȁ Ȃ 

̔ 

ԅ ᵬ ȁ ̕ԅ Ḡ ᵣ ᵣ

̕ԅ ȁ ȁ ȁ ȁ ҉ẁ

ȁ ῤ Ȃ 

 

҂  Ԋ ҍ  

̔ 

Ԋ ̕ ̕ Ԋ

Ԋ ̕ Ḥ └ Ḡ ҽ └ Ȃ 

̔ 

4 Ȃ 

ῤ ̔ 

ѿ  Ԋ  

Ԋ ӈȁ№ ̆ ҍ Ԋ ↕ Ȃ 

ԋ   

ҍ Ԋ ↕ ̆ ֟ Ȃ 

҈  Ԋ Ԋ  

̆ ↕ȁ ‗ ̆

Ԋ Ԋ Ȃ 

 Ḥ └ Ḡ ҽ └  

Ḥ └ ̆ Ḡ ҽ └ Ȃ 

̔ 



൦⨼ф⧥ູ〇ᆜᆜ䲘⧥ູᐛぁщѐᮏᆜཝ㓨 

 

 104 

ԅ Ԋ ӈȁ№ ̕ ҍ Ԋ ↕ ̕ԅ

֟ ̆ԅ ̕ ↕ȁ ‗

̕ԅ Ԋ Ԋ ̕ԅ Ḥ └ Ḡ

ҽ └ Ȃ 

 

п、৸㘹Ҝⴤ 

1ȁ ҹּׂ̆ש ᾝ̆ ̆Ҭ ₮ ̆2002Ȃ 

2ȁ   ֹ̆ ̆ ₮ ̆1997Ȃ 

3ȁ ̆ Ύ̆Ҭ ₮ ̆1996Ȃ 

4ȁ ̆ Ḡ ̆Ҭ ₮ ̆1994Ȃ 

 

ᶏ ΐ ף ̔ 

ᵣ ҍᴰ Ȃ 
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西北师范大学环境工程专业课程教学大纲 

⧥ູ伄䲟᷆࠼ф䇺զ 

ѿȁ  

̂ѿ̃  

Ғҙ ḱ ӊѿȂ 

̂ԋ̃  

ӟ̆ᶏ № ȁ ̆Һ

ᴇ ̂Һ ≢ȁ № ȁ ᴇ ̃̆

№ ‗ ⱬץ Һ ӟ ⱬȂ 

̂҈̃ ῤ  

ᴇ ȁ ᴇῤ ̕ № ̕ № ̕

Ҭ ̕ Ҭ ᵬ ̕ Ҭ ꜚ ̕ ẫ

ᴇ̕ ᴇ ‰Ȃ 

̂ ̃  

36 Ȃ 

̂ԓ̃  

Ȃ 

 

ԋȁ  

ѿ    

̔  

ԅ ᴇ ῤ ̕ ᴇҍ ᴇȁ ῃ ᴇ ≢̕ ̆

̕  

̔ 

4 Ȃ 

ῤ ̔  

ѿ  ᴇ ȁ ᴇῤ   

̔ ȁ ȁ ᴇῤ ̂ № ȁ № ȁ ̃  

ԋ  ᴇҍ ᴇȁ ῃ ᴇ ≢  

̔ ᴇ̆ ῃ ᴇȂ  

 

ԋ   
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̔  

ԅ ̔ ӈ̕ ȁ ῃ ȁ ӈ̕ 

̔ ̕ № ̂Ԋᴆ ȁ № Ȃ̃ 

̔ 

4 Ȃ 

ῤ ̔ 

ѿ    

̔ ᴇҬ ᴋⱵ  

ԋ  ῖ   

̔ ₱ ȁῖ  

 

҈  №   

̔  

ԅ ̔ № ῤ ̕ № ̕  

̔ ≢̂ ȁ ȁ ȁ ≢̃̕ Ԋ № ̂Ԋᴆ ̆

̆ - № ̃ 

̔ 

4 Ȃ 

ῤ ̔ 

ѿ    

̔ № ῤ ̕ №   

ԋ  ≢  

̔ ≢ ῒ ̕ ῃ ̕ № ̕

≢̕ ≢  

҈  Ԋ №   

̔ № ῒ ȁ - №   

 

 Ҭ   

̔  

ԅ ̔ ̕  

̔ ̕ № ̕ ̕ 

̔ 

4 Ȃ 

ῤ ̔ 

ѿ    

̔ ȁ   
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ԋ    

̔∆ ̕ ̕  

҈  Ҭ ᵀ   

̔ ₃   

 №   

̔ №   

ԓ    

̔ ȁ   

 

ԓ  Ҭ   

̔  

ԅ ̔№ ̕  

̔ Ҭ Ȃ 

̔ 

4 Ȃ 

ῤ ̔ 

ѿ  Ҭ   

̔№ ȁ Ȃ  

ԋ  ᴰ   

̔ ᵬ   

 

Έ  Ҭ ꜚ   

̔  

ԅ ̔ ᵝȁ ᵝ ȁ῀ ȁⱴ ̕  

̔ ̕  

̔ 

4 Ȃ 

ῤ ̔ 

ѿ  ҍ∆   

̔ ȁ ȁ   

ԋ  ᵝ  

̔ ᵝȁ ᵝ ȁ ᵝҬ ᾝ Ȃ  

҈  ◓   

̔ ◓   

 ῀ ҍ ᾝ   

̔῀ ȁ ᾝ   

ԓ    
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̔ ᾝ ̕ Ȃ  

Έ  ᵬ   

̔ ᵬ╠   

҂  № ᾝ   

̔ ᵬ╠ №   

ῇ  Ҭ ᾝ   

̔ꜚ ֟ ȁ ⱴ ᾝ   

 

҂  ẫ ᴇ  

̔  

ԅ ̔ ҍẫ ̕   

̔ ẫ ᴇ ҩҺ ῤ ̂ ∞ ̕╕ - ᵀ̕ ᵀ̕ 

̃ 

̔ 

4 Ȃ 

ῤ ̔ 

ѿ  ∞   

̔ ȁ ∞ ȁ ∞   

ԋ  ╕ ᵀ  

̔ ᵀȁ ᵀȁ ╕ ᵀ  

҈  ᵀ  

̔ ӈȁ ᵀ  

   

̔   

ԓ    

̔ ӈȁ ᴇ ҍ ῏   

 

ῇ  ᴇ ‰  

̔  

ԅ ̔ ᴇ ̕  

̔ ̕ ᴇ ‰ 

̔ 

4 Ȃ 

ῤ ̔ 

ѿ    

̔ ȁ ȁᴴ ᾛ   



൦⨼ф⧥ູ〇ᆜᆜ䲘⧥ູᐛぁщѐᮏᆜཝ㓨 

 

 109 

҈ ᴇ  ̔ҩֲ ȁ ᴪ   

ᴇ ‰  

̔ ᴇ ‰ ̕ ̕ ̕ 

п、৸㘹Ҝⴤ 

1. ᴇ̔ ȁ Ḥ ̆ ȁ ȁ Һ ̆ ̆ ̆

Ҭ ₮ ̆2011 7 Ȃ 

2.Ὲᴧẫ ᴇ̆ ̆ Ҭ ̆ ₮ ̆1994 9 Ȃ 

3. ᴇ ȁ ᶛ̆ ԋ  Һ ̆Ҭ ₮ ̆2009 2 Ȃ 

 

ᶏ ΐ ף ̔ 

ᵣ ҍᴰ Ȃ 
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西北师范大学环境工程专业课程教学大纲 

䍺Ⓠф⧥ູ⌋ᆜ 

ѿȁ  

̂ѿ̃  

Ғҙ ḱ ӊѿȂ 

̂ԋ̃  

ӟᶏ ῃ ԅ ҍ Ḡ ╠ ̆ ҍ

Ḡ ȁᵣ ȁ ↕ └ ̕ └ ̕ ȁ

Ḡ ȁ ̕ Ῑ №

‗ ⱬȂ 

̂҈̃ ῤ  

ҍ Ḡ ȁᵣ ȁ ↕ └ ̕ ҍ

Ḡ ̕ ҍ Ḡ ᴋ̕ Ȃ 

̂ ̃  

36 Ȃ 

̂ԓ̃  

Ȃ 

 

ԋȁ  

ѿ   

̔ 

ȁ ȁ ȁ ȁ№ ᵬ Ȃ 

̔ 

2 Ȃ 

ῤ ̔ 

ѿ  ȁ  

ӈȁ Ȃ 

ԋ  №  

№ Ȃ 

҈  ᵬ  

ᵬ ̕ ᴪᵬ Ȃ 
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̔ 

ԅ ȁ ̆ № ̆ ᵬ Ȃ 

 

 ԋ  ҍ Ḡ  

̔ 

ҍ Ḡ ȁ ȁ ȁ ȁᴋⱵȁ֟ ҍ Ḡ ῏ Ȃ 

̔ 

2 Ȃ 

ῤ ̔ 

ѿ  ҍ Ḡ  

ҍ Ḡ ӈȁ ȁ ȁ ᴋⱵȂ 

ԋ  ҍ Ḡ ῏  

ҍ Ḡ ῏ ȁ Ȃ 

҈  ҍ Ḡ ֟  

֟ ̕ ҍ Ḡ ֟ ̕ ҍ Ḡ ҹѿҩ

Ȃ 

̔ 

ҍ Ḡ ҍ Ḡ ῏ ̆ԅ ҍ Ḡ ֟

Ȃ 

 

҈  ҍ Ḡ ᵣ  

̔ 

ҍ Ḡ ᵣ ̆ ῏ԍ ҍ Ḡ ̆ ҍ Ḡ ̆

ҍ Ḡ ̆ ‰̆ῒז Ҭ῏ԍ ҍ Ḡ ̕ ҍ Ḡ

ᵣ└ȁ ⅞ȁ ↕Ȃ 

̔ 

2 Ȃ 

ῤ ̔ 

ѿ  ҍ Ḡ ᵣ  

ҍ Ḡ ᵣ ̕ ῏ԍ ҍ Ḡ ̕ ҍ Ḡ ̕

ҍ Ḡ ̕ ‰̕ῒז Ҭ῏ԍ ҍ Ḡ Ȃ 

ԋ  ҍ Ḡ  

ҍ Ḡ ᵣ└ҍ ⅞̕ ҍ ̕ ҍ Ḡ ↕Ȃ 

̔ 

ҍ Ḡ ᵣ ̆ԅ ҍ Ḡ ↕Ȃ 
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 Ҭ ҍ Ḡ ↕ 

̔ 

Ḡ ҍ ȁ ᴪ ↕̆ ҹҺȁ ↕̆ ꞉ ≠

↕̆ Ῑ ȁ ↕ Ḡ Һ ↕̕Ὲ ӈ ᵣ Ȃ 

̔  

3 Ȃ 

ῤ ̔ 

ѿ  Ḡ ҍ ȁ ᴪ ↕ 

Ḡ ҍ ȁ ᴪ ↕ ₮ ȁ ӈҍᵬ ῒ Ȃ 

ԋ  ҹҺȁ ↕ 

ҹҺȁ ↕ ₮ȁ ӈҍᵬ ץ Ȃ 

҈  ꞉ ≠ ↕ 

≠ ↕ ӈȁᵬ ῒ Ȃ 

 Ῑ ȁ ↕ 

Ῑ ȁḠ ↕ ӈ ῒ Ȃ 

ԓ  Ḡ Һ ↕ 

ҍ Һ ↕̕ Һ ↕ ҉ ᵣ ̕Ὲ ӈ ᵣ

Ȃ 

̔ 

Ҭ ҍ Ḡ ԓҩ ↕ Ὲ ӈ̆ԅ ↕ ҉ ᵣ

Ȃ 

 

ԓ  ҍ Ḡ └  

̔ 

≠ ⅞└ ̆ ᴇ└ ľ̆҈ Ŀ└ ̆ └ ̆ └

Ḡ └ ̕ └ ȁ ⅞└ ȁ └ ễᶏ └ Ḡ

└ ̕ ‰└ Ȃ 

̔ 

3 Ȃ 

ῤ ̔ 

ѿ  Ḡ └  

≠ ⅞└ ̕ ᴇ└ ľ̕҈ Ŀ└ ̕ └ ̕ └ ̕

┬ └ Ȃ 

ԋ  Ḡ └  
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ῒ ̕ ̕ ̕ ᶛ№ Ȃ 

҈  Ҭ Ḡ  

ῒ ̕ Ḡ ̕ Ḡ ̕ Ḡ ᶛ

№ Ȃ 

 Ҭ  

ῒ ̕ ̕ ̕ ᶛ№ Ȃ 

̔ 

ᵣ ̆ Ҭ ȁ

ȁ ̆ № ‗ Ȃ 

 

ῇ  ̂Ҋ̃ 

̔ 

Ҭ ̆Ҭ ᵣ ̆Ҭ ῒז ῃ

Ȃ 

̔ 

4 Ȃ 

ῤ ̔ 

ѿ  Ҭ  

ῒ ̕ ̕ Һ ̕

ᶛ№ Ȃ 

ԋ  Ҭ ᵣ  

ᵣ ῒ ̕ ᵣ ̕ ᵣ Һ ̕

ᵣ ᶛ№ Ȃ 

҈  Ҭ ῒז ῃ  

ῃ ̕ ̕ Ḡ ̕

ᶛ№ Ȃ 

̔ 

Ҭ ȁ ᵣ ȁҬ ῒז ῃ

̆ № ‗ Ȃ 

 

Ӝ  Ḡ ̂҉̃ 

̔ 

Ḡ Ҭ̆ Ḡ Ҭ̆ Ḡ Ҭ̆ ҙ Ḡ ̆

Ҭ ֟ Ḡ ̆Ҭ ̆Ҭ Ȃ 

̔ 
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3 Ȃ 

ῤ ̔ 

ѿ  Ḡ  

ῒ ̕ Ḡ Ȃ 

ԋ  Ҭ Ḡ  

└└ ≠ ⅞└ ̕Ḡ ̕Ҥ └ ̕

̆ ⱳ Ȃ 

҈  Ҭ Ḡ  

Ḡ Ȃ 

 Ҭ Ḡ  

Ḡ ῒ ̕ Ḡ ̕ ᶛ№  

ԓ  Ҭ Ḡ  

ῒ ̕ Ḡ Ȃ 

̔ 

Ḡ ̆ Ҭ Ḡ ȁ Ḡ ȁ Ḡ

Ḡ ̆ № ‗ Ȃ 

 

 Ḡ ̂Ҋ̃ 

̔ 

Ḡץ ҹҺ Ḡ ̆ Ҭ Ḡ ̆Ҭ ֟ Ḡ ̆

Ҭ ҙ Ḡ ̆Ҭ ꜚ Ḡ Ҭ Ḡ Ȃ 

̔ 

2 Ȃ 

ῤ ̔ 

ѿ  Ҭ Ḡ  

Ḡ ̕ Ḡ Ȃ 

ԋ  Ҭ ֟ Ḡ  

֟ ῒḠ ̕ ֟ Ḡ Ȃ 

҈  Ҭ ҙ Ḡ  

ҙ Ḡ ῒ ̕ ҙ Ḡ Ȃ 

 Ҭ ꜚ Ḡ  

ꜚ ῒḠ ̕ ꜚ Ḡ ̕ Ḡ ̕

ꜚ ̕ ᶛ№ Ȃ 

ԓ  Ҭ Ḡ  

Ḡ ̕ Ḡ Ḡ ̕ Ḡ ̕
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Ḡ Ȃ 

̔ 

Ҭ Ḡ ȁ ֟ Ḡ ȁ ҙ Ḡ ȁ ꜚ Ḡ ȁ Ḡ

̆ № ‗ Ȃ 

 

ѿ  ҍ Ḡ ᴋ 

̔ 

ҍ Ḡ ᴋ└ ̆ ᴋ̆ Ԋ ᴋ̆⅝Ԋ ᴋȂ 

̔ 

4 Ȃ 

ῤ ̔ 

ѿ  Ḡ ᴋ└  

ᴋ ӈ̕ ҍ Ḡ ᴋ└ Ȃ 

ԋ  ᴋ 

ᴋ ῒ ᴆ̕ └ Ȃ 

҈  Ԋ ᴋ 

Ԋ ᴋ ȁ ᴆ̕ Ԋ ᴋ ȁ Ԋ ᴋ Ȃ 

 ⅝Ԋ ᴋ 

⅝Ԋ ᴋ ᴆ̕ ȇ̕⅝ Ȉ῏ԍ

Ȃ 

̔ 

ҍ Ḡ ᴋ ᴆȁ└ ȁ Ȃ 

 

ԋ   

̔ 

ӈ ȁҺᵣ ᵣȁ ȁ ↕ȁ ̆ ᴋ Ԉ

‗̆ҕ Һ  Ȃ׃

̔ 

2 Ȃ 

ῤ ̔ 

ѿ   

ӈ ̕ ҍ ῤ ῏ Ȃ 

ԋ   

̕ ӟ ̕ѿ ↕̕ ꜛ ľ̕ ĿȂ 

҈   
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ѿ ̂19 ҕ Ҭ ⌠ 1945 ̃̕ ԋ ̂1945 ⌠ 1972

ᴪ ̃̕ ҈ ̂1972 ᴪ ⌠ 1992 ᴪ ̃̕ ̂1992

ᴪ ῒ Ȃ̃ 

 Һᵣ ᵣ 

Һᵣ ᵣȂ 

ԓ  ↕ 

↕ֲ̕ ῍ ≠ ↕̕ ᵬ ↕̕῍ ᵖ ≢ ᴋ ↕̕ᾟ№

Ҭ ’ ↕̕ Һ Ҍ ץ ᴋ ↕Ȃ 

Έ  ᴋ Ԉ ‗ 

ᴋ̕ Ԉ ‗Ȃ 

̔ 

ԅ ȁ ̆ Һȁ ᵣ ↕Ȃ 

 

҈  ҍ Ḡ  

̔  

Ḡ ̆ ̆ Ḡ ̆

└̆ ҍ Ḡ ̆ Ῑ ̆ Ῑ ץ Ҭ ⱴ῀ Ὲ Ȃ 

̔ 

2 Ȃ 

ῤ ̔ 

ѿ  Ḡ  

̕ῃ Ṝ Ḡ ̕ Ḡ Ȃ 

ԋ   

ӟ ҍ ̕ ҍ ̕ ҉ Ԋᴆ Ԋᴆ̕

ễ ᴋȂ 

҈  Ḡ  

ҍ ᵣ ᶏ̕ Ҍ ῒז ̕ Ḡ ᴋ̕

Ḡ ᵬȂ 

 └ 

҉ẁṕ └̕ ֜ Ȃ 

ԓ  ҍ Ḡ  

̕ └̕ ᴋȂ 

Έ  Ḡ  

Ῑ ̕Һ Ῑ Ὲ Ȃ 

҂  Ḡ  
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̕ Ῑ ȇ̕ Ὲ Ȉҍ

Ῑ Ȃ 

ῇ  Ҭ ⱴ῀ Ὲ  

Ҭ ⱴ῀ Ὲ  Ȃ׃

̔ 

ԅ ҍ Ḡ Ȃ 

 

п、৸㘹Ҝⴤ 

 1ȁ Һ ̆ ҍ Ḡ ̆ ₮ ̆2013Ȃ 

 2ȁᵥҼ Һ ̆ ҍ Ḡ ̆ ₮ ̆2009Ȃ 

 3ȁ Һ ̆ ̆ ₮ ̆2004Ȃ 

 

ᶏ ΐ ף ̔ 

ᵣ ҍᴰ Ȃ 
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西北师范大学环境工程专业课程教学大纲 

⭕ᘷᐛぁ 

ѿȁ  

̂ѿ̃  

Ғҙ ḱ ӊѿȂ 

̂ԋ̃  

ץ ֟ҙ ҹ ̆Ḇ ץ̆

‗ ̕ Ḇ ֟ҙ ̆ ȁ Ȃ 

̂҈̃ ῤ  

ӈȁ ȁ ȁ ̕ ȁ ȁ ῾ҙȁ ҍ

ῒ ῏ Ȃ 

̂ ̃  

36 Ȃ 

̂ԓ̃  

ȁ ӟȂ 

 

ԋȁ  

ѿ   

̔ 

ῤ ╠ Ȃ 

̔ 

4 Ȃ 

ῤ ̔ 

ѿ   

̕ ȁ ̕ ȁ Ȃ 

ԋ  ֟  

֟ ̕ ֟ ̕Ҭ Ȃ 

҈   

̕ Ȃ 

̔ 

̆ ԅ ῤ
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╠ Ȃ 

 

 ԋ   

̔ 

׆≢№ Ȃ 

̔ 

8 Ȃ 

ῤ ̔ 

ѿ   

ᵣ ↕̕ ҍ ̕ ̕ Ῥ Ȃ 

ԋ   

ԑ≠῍ └ ̕ ᵝ ̕ ̕ ̕ ̕

̕ ̕ └ ̕ Ȃ 

҈   

̕ ᵣ ̕ⱳ Ȃ 

̔ 

Ȃ 

 

҈  ҍ  

̔ 

׆≢№ ׃ ҍ Ȃ 

̔ 

8 Ȃ 

ῤ ̔ 

ѿ   

̕ Ȃ 

ԋ   

ΐ̕ ̕ Ȃ 

҈  ↕  

↕̕ Ȃ 

  

̕ Ȃ 

̔ 

ȁ ȁ ᶛ̆ԅ ᵣ ̆ ↕ȁ

Ȃ 
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̔ 

ῤ ꜚ ̕ ȁ ȁ ῏ ̕

Ȃ 

̔ 

10 Ȃ 

ῤ ̔ 

ѿ   

ӈ̕ ’̕ⱴ Ȃ 

ԋ   

̕ ̕ Ȃ 

҈   

̕ ᾝ ̕ ₇₤

Ȃ 

 ȁ  

ᵬ ̕ ῾ ̕ ῾ ̕ Ȃ 

ԓ  - ṿ  

Ҭ ̕ ṿ ᵣ ̕ ṿ № Ȃ 

̔ 

ԅ ’̕ ̕ ȁ ȁ ῏

῏ Ȃ 

 

ԓ  Ḡ ≠  

̔ 

Ḡ ̆ Ḡ ≠ Ȃ 

̔ 

8 Ȃ 

ῤ ̔ 

ѿ  Ḡ ҍ  

Ḡ ̕ ׃ Ȃ 

ԋ  ̂ ̃  

̕ ̕LIFAC ̕

Ȃ 

҈   
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ҍ ̕ ̕׃ ≠  

 № ≠  

№ ≠ ̕ Ҝ ≠ Ȃ 

̔ 

̂ ̃ ̆ ̆ № ≠

ῒ Ȃ 

 

Έ  ῾  

̔ 

῾ ӈȁ ̆῾ ȁ ᶛȂ 

̔ 

8 Ȃ 

ῤ ̔ 

ѿ   

῾ ӈ̕῾ ̕῾ Ȃ 

ԋ  ῾ҙ ᵣ  

ᵣ ↕̕ ᵣ ̕ ᵣ ῤ ̕ ᵣ ᶛȂ 

҈  Ῑ  

Ῑ ̕ Ῑ ̕ Ῑ ̕ ᶛȂ 

 ῾  

῾- - └ ῒ ̕ ῾ Ȃ 

ԓ  ῾ҙ֟ҙ ҍ ῾ҙ  

῾ҙ֟ҙ ̕ Ῑ ȁ ̕ ֟ Ὲ Ȃ 

̔ 

ȁ ̆῾ҙ ᵣ ̆ Ȃ

Ῑ ȁ῾ ȁ῾ҙ֟ҙ ̆ ῾ҙ֟ҙ Ȃ 

 

҂   

̔ 

Һ ῒ ̆ Ȃ 

̔ 

8 Ȃ 

ῤ ̔ 

ѿ  Һ ῒ  

Һ ̕ ̕ ↕

Ȃ 
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ԋ  Ҭ  

Ҭ ᴪ ҍ ̕Ҭ Ȃ 

҈   

ᴇ̕ ‗ ̕ Ȃ 

 ⱳ - Ҭ  

Ҭ ̕ Ҭ ⱳ Ȃ 

ԓ  ľῃ 500 ᶃĿ  

’̕ Ȃ 

̔ 

ῒ ҍ ̕Ҭ ̕ ῖ ᶛ

Ȃ 

 

п、৸㘹Ҝⴤ 

1ȁ   ᵹȁ ȁ ֤ ̆ ̆ ֤ ₮ ̆1998Ȃ 

2ȁ ֤ ȁ ╤ ̆ ̆ ҙ₮ ̆2002Ȃ 

 

ᶏ ΐ ף ̔ 

ᵣ ҍᴰ Ȃ 
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西北师范大学环境工程专业课程教学大纲 

 ᆆ⭕⢟ᆜ࠼ູ⧥

ѿȁ  

̂ѿ̃  

Ғҙ ḱ ӊѿȂ 

̂ԋ̃  

ӟ̆ ȁ ȁ Ḥ ȁ ȁ

Ḥ № ̆ԅ № Ҭ Ȃ 

̂҈̃ ῤ  

ҍ ̆ ҍ ̆DNA └̆ ̆№

Ȃ 

̂ ̃  

36 Ȃ 

̂ԓ̃  

Ȃ 

 

ԋȁ  

ѿ  ҍ  

̔ 

Ȃ 

̔ 

2 Ȃ 

ῤ ̔ 

ѿ   

Ȃ 

ԋ  DNA  

DNA ҈ Ȃ 

҈  RNA  

RNA Ȃ 

̔ 

̆DNA RNA Ȃ 
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ԋ  ҍ  

̔ 

ȁ ҍ Ȃ 

̔ 

2 Ȃ 

ῤ ̔ 

ѿ   

̆ C ṿ̆ ҍ ≢Ȃ 

ԋ  ҍ  

ᵬ ̆ ῒ Ȃ 

҈  ᵣҍ  

ᵣ ̆ ῒ Ȃ 

 ҍ  

ȁ ῒ ̆ ᵣ ῒ Ȃ 

̔ 

̆ԅ ҍ ≢ ῒ ȁ Ȃ 

 

҈  DNA └ 

̔ 

DNA └ ῒ Ȃ 

̔ 

4 Ȃ 

ῤ ̔ 

ѿ  DNA └ᵣ  

dNTP ̆DNA ȁ ȁ ᵬ Ȃ 

ԋ  DNA └  

Ḡ └ ̆ └ Ȃ 

҈  DNA └ 

└  Ȃ׃

 DNA └ 

└  Ȃ׃

ԓ  DNA └ḱ  

ḱ ׃ Ȃ 

̔ 
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DNA ȁ └ ȁDNA4 ᵬ ԅ̆ DNA └ Ȃ 

 

  

̔ 

ᴰ ᵬ ҍᵬ ̆ Ȃ 

̔ 

4 Ȃ 

ῤ ̔ 

ѿ  ᴰ  

ҍ Ȃ 

ԋ  ᵣ 

ᵣ ҍ Ȃ 

҈  ҍ ῏ ꜛ  

̆ ᵈ ̆ ᵬ Ȃ 

  

׃ Ȃ 

̔ 

ҍ ̆ԅ ѿ Ȃ 

 

ԓ  №  

̔ 

ᾥ ̆ ҍ ̆16SrRNA ↓№ ̆ ꜚ Ȃ 

̔ 

24 Ȃ 

ῤ ̔ 

ѿ  ᾥ ҍ DNA №  

ᾥ ̆ ̆DNA № ῒ Ȃ 

ԋ  ҍ  

ȁ  Ȃ׃

҈   

̆ ̆ ̆ ҍ ̆

ֲҹ ̆ ҍ ῃḠ Ȃ 

 №  

№ ̆DNA № ̆16SrRNA ↓№ ̆№ Ȃ 

ԓ  ꜚ  



൦⨼ф⧥ູ〇ᆜᆜ䲘⧥ູᐛぁщѐᮏᆜཝ㓨 

 

 127 

DGGE ̆SSCP № Ȃ 

̔ 

ԅ ᾥ ̆ ҍ ̆ Ҭ ѿ֓ Ȃ 

 

п、৸㘹Ҝⴤ 

1ȁ Һ ̆ № ̆҉ ֜ ₮ ̆2009Ȃ 

 

ᶏ ΐ ף ̔ 
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西北师范大学环境工程专业课程教学大纲 

 ᆆ⭕⢟ᆜᇔ僂࠼ູ⧥

ѿȁ  

̂ѿ̃  

Ғҙ ḱ ӊѿȂ 

̂ԋ̃  

ӟᶏ № ᵬ ̆ԅ ̆ №

̆ ∆ ≠ № ̆ ‗ ꜚ ῏

Ȃ 

̂҈̃ ῤ  

Ῑȁ DNA ȁ └ ҍ ȁ

DNA ȁ ̂PCR̃ ȁ ₀ DNA ȁ₀ Ἕ

№ DNA Ȃ 

̂ ̃  

36 Ȃ 

̂ԓ̃  

Ȃ 

 

ԋȁ  

（ж）ะᵢ㾷≸ 

̆ № ת ȁ ᶏ ̆

Ҭ DNA Ȃ 

（ӂ）亯ⴤᙱ㺞 

   ≢  

1 Ῑ 4  Ạ 

2 DNA  8  Ạ 

3 └ ҍ  4  Ạ 

4 DNA  4  Ạ 

5 ̂PCR̃  8  Ạ 

6 
₀ -₀ Ἕ ҍ

№ DNA 
8  Ạ 

（п）ᇔ僂޻ᇯф㾷≸ 
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ᇔ僂жφཝ㛖ᵼ㨂Ⲻฯޱ 

 

Ῑ ѿ ̆ Ῑ Ȃ 

ῤ  

Ῑ ̆2 Ῑ ׃ ̆ Ῑ ѿ ̆ ῙȂ 

ת ╕ 

̆ Ῑ ̆҈ ̆ᴚ Ῑ Ȃ 

ᇔ僂ӂφཝ㛖ᵼ㨂䍞㋈ DNA Ⲻᨆ਌ 

 

ӟ  

ῤ  

׆ Ҭ └ DNA 

ת ╕ 

̔ ̆ ‛‟ ̆ Ȃ 

╕̔LB Ῑ ̆GET ‖ ̆Ә ̆TE ‖  

ᇔ僂пφཝ㛖ᵼ㨂᝕਍ᘷ㓼㜔Ⲻ࡬༽ф䖢ौ 

 

ԅ ̆ ῒ № Ҭ ӈ̕ ӟ └

DNA ῀ ᵣ ᵣ Ȃ 

ῤ  

̂1̃ └  

̂2̃  

ת ╕ 
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ӟ PCR ̕ԅ ѿ Ȃ 

ῤ  

PCR ᴆ Ȃ 

ת ╕ 

̔PCR ̆ת ̆ת ̆ № ̆ת ̆₀ Ἕ Ȃ 

╕̔Taq DNA ̆10¦ ‖ ̆dNTP̆ ̂P1ȁP2̃̆ Ә (EB)̆ ‖

Loading buffer̂10¦ Ȃ̃ 

ᇔ僂ޣφ⩲㜸㌌ࠓ㜬⭫〈-ࠓ㜬ᡆ܅㌱㔕Ỷ⎁ф᷆࠼ൕ༚ᗤ⭕⢟ DNA 

 

ӟ ₀ ̆ DNA ̆DNA ̆ ץ № Ȃ 

ῤ  

₀ ₀ Ἕ№ ᶏ ̆≠ DNAȂ 

ת ╕ 

̔ ת ̆₀ Ἕ№ ̆ Ȃ 

╕ D̔NA T̆BE ‖ ̂5¦̃̆ ‖ Loading buffer̂ 10¦̃̆ Ә (EB) ̆

Ȃ 

Ә ̔ ╕ΐ ᵬ ̆ Ȃ 

 

п、৸㘹Ҝⴤ 

1ȁ Һ ̆ № ̆ ҙ ₮ ̆2010.12Ȃ 

 

ᶏ ΐ ף ̔ 

ᵣ ҍᴰ Ȃ 



൦⨼ф⧥ູ〇ᆜᆜ䲘⧥ູᐛぁщѐᮏᆜཝ㓨 

 

 131 

西北师范大学环境工程专业课程教学大纲 

⧥ູᐛぁᾸ人㇍ 

ѿȁ  

̂ѿ̃  

Ғҙ ḱ ӊѿȂ 

̂ԋ̃  

ӟᶏ ᴇ ᴇ └ ̆ᶏ ΐ └

Ȃ 

̂҈̃ ῤ  

ῤ ҍ ̆ ⅞№ № ̕ԅ

└ ̕ ȁ ȁT └ ҍ ԅ̕ Ȃ 

̂ ̃  

36 Ȃ 

̂ԓ̃  

Ȃ 

 

ԋȁ  

ѿ   

̔ 

⅞№ Ҍ ῤ ̕ ⅞№ ᴇ Ȃ 

̔ 

4 Ȃ 

ῤ ̔ 

ѿ  ӈ 

̕ ֟ ̕ ӈȂ 

ԋ  ῤ  

ῤ ̕ ̕ ҍ ῏ Ȃ 

҈  ⅞№ ᴇ  

̕ ̕ ᵝ ̕№ ̕№ Ȃ 

 

̔ 
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ԅ ̕ ῤ ̆ ⅞№

ᴇ Ȃ 

 

 ԋ   

̔ 

̆ ҍῒז ᴇ ≢̆ ҍ ⅞№ ᴇ Ȃ 

̔ 

2 Ȃ 

ῤ ̔ 

ѿ   

̕ ΐᵣ Ȃ 

ԋ   

̕ ̕ ̕≠ ̕ Ȃ 

҈  ῒז  

ΐ ̕ ῒז ӈ ̕ ȁ ≠ ȁ ֟

Ȃ 

 ᴇ 

ᴇ ̕ ᴇ ̕ ᴇҍ ᴇ Ȃ 

 

̔ 

ԅ ̆ ῏ ̆ ᴇ ᵬȂ 

 

҈   

̔ 

̆ ᵝᵀᴇ№ Ȃ 

̔ 

4 Ȃ 

ῤ ̔ 

ѿ   

̕ № Ȃ 

ԋ   

ᵬ ̕ № ̕ └ ↕ Ȃ 

҈   

ῤ ̕ └ ̕ Ȃ 
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└ ̕ └ Ȃ 

ԓ  ֲ ȁ ȁ ᴇ  

ֲ ᴇ ̕ ᴇ ̕ ᴇ Ȃ 

Έ  ᵝᵀᴇ№  

ᵝᵀᴇ№ ᵬ ̕ ᵝᵀᴇ№ └Ȃ 

̔ 

ԅ └ ̆ ֲ ȁ ȁ ᴇ ̆ ᵝᵀᴇ№
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̂҈̃ ῤ  

At present, our country increasingly attaches importance to the environmental protection with the 

policy of sustainable development gradually striking root in the hearts of the people. The countryĽs 

increasing investment on the environmental protection promotes the unprecedented development of the 

communication with inside and outside country, we are anxious for rather systemic English study. It is help 

for teaching and research-guiding of the undergraduates and postgraduates. 

English on environmental engineering is the specialty elective for the environmental engineering 

students. The main aim of the course is the to know the situation of environmental engineering field. On the 

other hand , the student must confer and imitate when writing. 

English on Environmental Engineering consists of four parts. The first part introduces the essential 

content of the environmental science and engineering; the environmental protection policies and 

development in China; the environmental protection policies and laws in other counties, especially in the 

United States. The second part enumerates some principal environmental problems the human beings are 

facing, including air pollution, water pollution ,sharp fall of forests and extinction of wildlife. The third part 

of this course select some techniques and technology of the disposal of contamination. The last part is about 

the writing article in English, especially the abstract in English.  
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The Development of Environmental Policy in ChinaȁMeasures̆The prospect for the 21st century̆

Meeting the needs of the future to establish the environmental education system with Chinese 

characteristics. 
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General Air quality w̆ater quality l̆and use and conservation w̆ildlife conservation n̆oise control̆

Energy̆Toxic substances ̆pesticides. 
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ԋ  Environmental problems we are facing 
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Bioremedition-using the trophic diversity of bacteria to solve environmental problems Ăcid rain :whatĽ

s the solution Ĕffect of nitrite on phosphate uptake by phosphate accumulation organisms Ĕffect of nitrite 

on phosphate uptake by phosphate accumulation organisms. 
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ѿ Bioremedition-using the trophic diversity of bacteria to solve environmental problems 

Removing a Mountain of Sewage L̆eaking Underground Storage Tanks C̆yanide and nitrates in mine 
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ԋ Acid rain :whatĽs the solution 

What is Acid RainȁHow Acidity is Measured̆Acid Rain IncreasinğWhat can be done about lakes 

that are already acidic. 

҈ Effect of nitrite on phosphate uptake by phosphate accumulation organisms 

Cycle measurements S̆ludge acclimatization̆Effect of nitrite on anoxic phosphate uptake Ĕffect of 

nitrite on aerobic phosphate uptakĕNitrite inhibition of phosphate uptakĕEffect of nitrite on PAO and 

GAO competition̆Effect of nitrite on phosphate removal in actual WWTPs. 
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sufficient concentrations of carbon, nitrogen, phosphorus, and trace nutrient to support the growth of a 

microbial culture. D̆iffused and mechanical aeration basins must supply sufficient air to maintain dissolved 

oxygen for the biota to use in metabolizing the waste organics̆Hydrogen ion concentration has a direct 

influence on biological treatment systems which operate best in a neutral environment.̆Biological 

treatment systems are inhibited by toxic substances. 

ԓ Solid Waste Disposal 

Solid and hazardous waste may be treated or processed prior to final disposal̆The advantages of 

incineration H̆eat recovery and reuse from MSW (municipal solid waste) incineration Ĭncineration without 

heat recovery̆Pyrolysis is a high-temperature process̆The actual composition of pyrolysis end-products. 
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/F1 10.56 Tf

1 0 0 1 459.58 297.17 Tm

0 g

0 G

[9Tm

0 g

0 G

[( )] TJ

ET

Q

 EMC  /P <</MCID 77>> BDC q

0.000008871 0 595.32 841.92 r 10.5611

0441.9286 w

0 g

6>11<043E4D92>11<301F47FF>11<31C79
[<02C4>] TJ

ET

Q

 EMC  /Span <</MCID 78/Lang (en-US)>> BDC q

0.000008871 0 59m

2 441.9286 w

0 g

BBT

/F1 10.56 Tf

1 0 0 1 240.05 657.2200008871 0 595.32 841.92 re

W* n

BT

/F6 10.56 Tf

1 0 0 1 107.66 237.17 Tm

0 g

0 G

3e

W* m

2 441.9286 w

0 g

 0 0 1 91.824 657.22 Tm

0 g

0 G
0m

0 g

0 G

[( )] TJ

ET

Q

 EMC  /P <</MCID 50>> BDC q

0.000008871 0 5951 0 59m

2 441.9286 w

0 g

BBT
5

1 0 F1 4320088716B)] 3
[(2)FF4T842T

Q34E2)FB1T

Q

 E 0 1052609FA07A6170<1F5D0D36>11<00 G

[(A)-4(ut)5(o)11(C)8(A)6(D)] TJ

0 

5FEÁ�
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Έ̔ Ғ ⅞ ᴆ └ 

 

AutoCAD ᴆ Ғ ⅞ ᴆ └̆ Ғ ⅞ ᴆ └ Ȃ 

ῤ  

̂1̃ ֜ ⅞ ̕ 

̂2̃ ȁ ⅞ ̕ 

̂3̃ᶫ ȁ Ḥ ⅞ ̕ 

̂4̃ᶫ ȁ ⅞ ̕ 

̂5̃ ȁ ⅞ ̕ 

̂6̃ Ḡ ⅞ Ȃ 

҂̔ № ⅞ ᴆ └ 

 

AutoCAD ᴆ № ⅞ ᴆ └̆ԅ № ⅞ ᴆ └ Ȃ 

ῤ  

̂1̃№ ̕ 

̂2̃№ ≠ ⅞ Ȃ 

ῇ̔ └ ⅞ ᴆ └ 

 

AutoCAD ᴆ └ ⅞ ᴆ └̆ԅ └ ⅞ ᴆ └ Ȃ 

ῤ  

̂1̃ ̕ 

̂2̃ └ ⅞ Ȃ 

̂ ̃  

1̈ ῤ  

└ȁ ȁ Ḥ ȁ ȁ ₮ ᵬ ̆

ԍ ᵣ ⅞ȁ Ғ ⅞ȁ№ ⅞ҍ └ ⅞ ᴆ └ҬȂ 

2̈  

҉ Ȃ 

҈ȁ ӥ  

1ȁ ̆AutoCAD2002 ῃ ᵝ ̆ ҙ₮ ̆2003 

ᶏ ΐ ף ̔ 

ᵣ ҍᴰ Ȃ 
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西北师范大学环境工程专业课程教学大纲 

⧥ູⴇ⎁ 

 

ѿȁ  

̂ѿ̃  

Ғҙ ḱ ӊѿȂ 

̂ԋ̃  

ӟᶏ Ҭ № ת № ̆

̆ ҍ ̆№ ̆∆ ΐ └ ⱬ̆ └

Ḡ Ȃ 

̂҈̃ ῤ  

Ȃ 

̂ ̃  

54 Ȃ 

̂ԓ̃  

Ȃ 

 

ԋȁ  

ѿ   

̔ 

ȁ№ ȁ ̕ ᴨᾢ ↕̕ ‰ № № ̕ ‰̆

‰Ȃ 

̔ 

2 Ȃ 

ῤ ̔ 

ѿ  №  

̆ № Ȃ 

ԋ   

̆ ̆ ̆ ᴨᾢ ᴨᾢ Ȃ 

҈  ‰ 

‰ ᵬ ̆ ‰ № № ̆└ ‰ ↕̆ ‰̆ ‰̆ ᵣ
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└ ‰̆ ↓῀ ‰ ᾛ ᵀ Ȃ 

̔ 

ԅ ȁ№ ȁ ̕ ᴨᾢ ↕̕ ‰ № № ̕

№Ҍ ≢ ‰ ‰Ȃ 

 

 ԋ   

̔ 

̆ Ḡ ̆ ̆ ̆ ȁ ȁPH ṿȁ
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Ҭ ̆ Ȃ 

̔ 

ȁ ҙ № ̆ └ ↕̆

№ └ ̆ ̆ Ҭ

̆ ̆ ̆ Ȃ 

 

҈   

̔ 

└ ̆ ת ̆ԋ ȁ ȁ
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‰ ᵣ └ ̆ ‰ ᵣ └ Ȃ 

̔ 

№ ̆ ȁ ̆ ‰ ᵣ ᵬ ҍ

└ ̆ Һ ̆ └ ̆

ȁ ת ҍ ᵣᵣ ̆ ԋ ȁ ȁ

ȁ Ȃ 
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2 Ȃ 

ῤ ̔ 

ѿ  ṿ 

̆ ṿȂ 

ԋ   

̆ └ ҍḠ ̆ Ȃ 

̔ 

ṿ ӈ̆ ȁ ȁ└ ȁḠ ȁ Ȃ 

 

Έ   

̔ 

ȁ Ȃ 

̔ 

2 Ȃ 

ῤ ̔ 

ѿ  ᵣῤ №  

̆ ᵣῤ № ԍ ̆ ᵣῤ ҍ Ȃ 

ԋ  └  

└ ̆ꜚ └ Ȃ 

҈   

̆ Ȃ 

  

№ ̆ ᶛȂ 

̔ 

ȁ└ ȁ Ȃ 

 

҂   

̔ 

Ȃ 

̔ 

4 Ȃ 

ῤ ̔ 

ѿ   

ԋ   

ȁ ȁ ̆ ⱳ ȁ ̆№ ȁ ⱳ ȁ ̆
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ⱴ ⁞Ȃ 

҈  Һ ῏  

̆ ̆ ȁ ̆ № Ȃ 

ת   

̆ῒז ת Ȃ 

ԓ  ‰ 

‰Ȃ 

Έ   

̆ ҙᴑҙ ̆ ꜚ ̆

Ȃ 

̔ 

ⱳ ȁ ȁ ȁ№ ȁ ̆ ҙᴑҙ

̆ ‰ṿȂ 

 

ῇ   

̔ 

‰ȁ Ȃ 
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̔ 

ȁ ╕ ̆ ̆‰ ȁ ȁ ȁ ‰

̆ ‰ Ȃ 

̔ 

8 Ȃ 

ῤ ̔ 

ѿ  Ḡ ӈ ῤ  

ԋ   

̆ ╕ҍ ̆ ᴆ̆ ᵝ ᴋ└Ȃ 

҈  
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ꜚ ̆ ̆ ῤ ת ̆ ꜚ

ת ̆ ת ̆ Ȃ 

ԋ  ꜚ  

ꜚ ̆ ̆ ꜚ ת ̆

Ȃ 

҈   

̆ ̆ ῏ᾣ ̆ ᾣ Ȃ 

  

̆ ̆ Ȃ 

̔ 

ԅ ᵣȁ ꜚ ̆ ↕ ̆ ת

̆ ȁ Ҭ Ȃ 

 

 

ᇔҖ޻ᇯφ ѿҩῖ ̕ 

̔2 Ȃ 

 

п、৸㘹Ҝⴤ 

1ȁ ҕ Һ ̆ ̆ ₮ ̆1992 

2ȁ ̆ № ҍ ̆ ₮ ̆1989 

3ȁ ̆ ̆ ₮ ̆1990 

 

ᶏ ΐ ף  

ᵣ ȁᴰ ҍ ӟ Ȃ 
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西北师范大学环境工程专业课程教学大纲 

⧥ູⴇ⎁ᇔ僂 

 

ѿȁ  

̂ѿ̃  

Ғҙ ḱ ӊѿȂ 

̂ԋ̃  

ᶏ ᵣ ȁ №

̆∆ ̆∆ ΐ ⱬȂ 

̂҈̃ ῤ  

̆ ȁ ̆ ᵣȁ

Ȃ 

̂ ̃  

36 Ȃ 

̂ԓ̃  

Ȃ 

 

ӂ、 ᵢᮽ 

（ж）ะᵢ㾷≸ 

ת ȁ ᶏ ̆ ȁ ȁ

№ ̆‰ ̆ Ҍ

№ Ȃ 

（ӂ）亯ⴤᙱ㺞 

   ≢  

1 Ҭ ᵣ  4  Ạ 

2 ᵣ  2  Ạ 

3 ᵣ  2  Ạ 

4 Ҭ  4  Ạ 

5 Ҭ  4  Ạ 

6 Ҭᵩ  4  Ạ 

7  2  Ạ 

8  2  Ạ 

9 Ҭ  4  Ạ 
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10 Ҭ  2  Ạ 

11  4  Ạ 

12 Ҭ  6  Ạ 

13 Ҭԋ  6  Ạ 

14 Ҭ  6  Ạ 

15  2  Ạ 

（п）ᇔ僂޻ᇯ 

ᇔ僂жφᓕ≪ѣᛢ⎤ര։Ⲻ⎁ᇐ 

 

Ҭ ᵣ ̆ ѿ № ᶏ Ȃ 

ῤ  

̕ ̕ ȁ Ȃ 

ת ҍ ╕ 

̕№ ̕ ̕ ҹ 0.45um ̕ ̕ῤ ҹ 30~50

Ȃ 

ᇔ僂ӂφ≪։㢨ᓜⲺ⎁ᇐ 

 

Ȃ 

ῤ  

Ṑ ҙ Ȃ 

ת ҍ ╕ 

50 ΐ ̂ ѿ ̃̕ ᾣ ̕PH Ȃ 

ᇔ僂пφ≪։⎀ᓜⲺ⎁ᇐ 

 

ᵣ Ȃ 

ῤ  

̕ Ȃ 

ת ҍ ╕ 

100 ΐ 1̕ 7̕50 ΐ 1̕ ̕ ‰ ̕ Ȃ 

ᇔ僂഑φ≪ѣ䬢Ⲻ⎁ᇐ 

 

ԅ Ҭ Ҍ ῒ ̆ Ȃ 

ῤ  

Έᴇ ̕ Ȃ 

ת ҍ ╕ 

№ᾣᾣ ̕50 ΐ ̆ ̆ ̕Ҙ ̂̕ 1+1̃ ȁ ̕NaOH ̕



൦⨼ф⧥ູ〇ᆜᆜ䲘⧥ູᐛぁщѐᮏᆜཝ㓨 

 

 162 

῍ ╕̕ ‰ ̕ ֒̕ ̕ԋ ԋ Ȃ 

ᇔ僂ӊφ≪ѣ≞≤Ⲻ⎁ᇐ 

 

ԅ Ҭ Ҍ ̆ Ȃ 

ῤ  

╕ Ȃ 

ת ҍ ╕ 

Ҭ Ҍ Ȃ
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Ȃ 

ת ҍ ╕ 

̕ ֒ ̕ ̕ ̕ ‰ ̕ ̕ ף

̕10% Ȃ 

ᇔ僂ॷφ≪ѣ⺡ौ⢟Ⲻ⎁ᇐ 

 

Ҭ Ȃ 

ῤ  

Ҭ Ȃ 

ת ҍ ╕ 

250ml ̕25ml ̕Ҭ ̕ ԋ ̕Ә ̂̕ 1+5̃ ̕

ף ‰ ̕ ‰ Ȃ 

ᇔ僂ॷжφौᆜ䴶≝䠅Ⲻ⎁ᇐ 

 

Ҭ Ȃ 

ῤ  

CODȂ 

ת ҍ ╕ 

500 ῃ ̕ ̕ ̆ ̆ ̆ ̕

‰ ̕ ֒ ╕̕ ֒ ‰ Ȃ 

ᇔ僂ॷӂφཝ≊ѣᙱᛢ⎤仍㋈⢟Ⲻ⎁ᇐ 

 

Ȃ 

ῤ  

TSP̂Ҭ Ȃ̃ 

ת ҍ ╕ 

Ҭ ̕ ‰ ̕ ̕№ Ȃ 

ᇔ僂ॷпφཝ≊ѣӂ≝ौ⺡Ⲻ⎁ᇐ 

 

Ҭԋ Ȃ 

ῤ  

◐ №ᾣᾣ Ҭԋ Ȃ 

ת ҍ ╕ 

̕ ̕ ̕№ᾣᾣ ̕ ̕ ̕

̕ Ữ ȁᶏ ̕ ╕̕ ‰ ̕ ̕ ף Ữ
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Ȃ 

ᇔ僂ॷ഑φཝ≊ѣ≤≝ौ⢟Ⲻ⎁ᇐ 

 

Ȃ 

ῤ  

Әԋ №ᾣᾣ Ҭ Ȃ 

ת ҍ ╕ 

̕ ̕ ̕№ᾣᾣ ̕҈ —— ֒̕

‰ ̕ Әԋ ȁ ȁ—Ә Ȃ 

ᇔ僂ॷӊφ⧥ູಠ༦ⴇ⎁ 

 

ᶏ ̆ ↕ Ȃ 

ῤ  

Ҭ ̆ └ № Ȃ 

ת ҍ ╕ 

Ȃ 

（഑）㘹Ṯ㾷≸φ 

̂1̃ ῤ  

ԅ Ҍ ῒ └ ̕ ᵣ ȁ

ȁ№ ̕ №ף Ҭ ̕

̆ Ȃ 

̂2̃  

ᵬ Ȃ 

 

п、৸㘹Ҝⴤ 

1ȁ ̆ ̂ ԋ ̃̆ ₮ ̆2001 

2ȁ ̆ ̆ ₮ ̆1993 

 

ᶏ ΐ ף  

ᵣ ȁᴰ ҍ ӟ Ȃ 
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西北师范大学环境工程专业课程教学大纲 

⧥䇺ᇔ䐫 

ѿȁ  

̂ѿ̃  

Ғҙ ḱ ӊѿȂ 

̂ԋ̃  

ᶏ ᴇ ᵬ ȁ ᴇ ӥ̂ ̃ └ ȁ ȁῤ

̕ ᴇ ̆ └ ȁ ᴇ ≢ ᵞ ӥȂ 

̂҈̃ ῤ  

ᴇ ᵬ ȁ ᴇ ᴇ ̆ ῖ ҙ

ᴇ ̆ ᴇ ӥ̂ ̃ └ ȁ ȁῤ Ȃ 

̂ ̃  

54 Ȃ 

̂ԓ̃  

ȁ ȁ ȁ Ȃ 

 

ԋȁ  

ѿ  ᴇ  

̔ 

ᴇ ȁ ᴇ ᴇ ᴆ ῤ Ȃ 

̔ 

4 Ȃ 

ῤ ̔ 

ѿ  ᴇ  

ᴇ ̕ ̕№ Ȃ 

ԋ  ᴇ  

ᵬ ̕ Ȃ 

҈  ᴇ ᴆ 

ᴇ ̕ ᴇ ӥ └̕ ῤ

̕ ᴇ ᴆ Ȃ 

 ᴇ ‰ᵣ  
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‰ᵣ ̕ ‰ӊ ῏ ̕ ‰ҍ ⱳ ӊ ῏ ̕Һ

‰ Ȃ 

̔ 

ԅ ᴇ ֟ ȁ№ ̆ ᴇ ᵬ ̆

ᴆ ῤ ȁ └ Ȃ 

 

ԋ  ᴇ ᵬ ȁ ᴇ ᴇ  

̔ 

ȁ ȁ ȁ ᴇ ᵬ ⅞№ȁ ᴇ ᴇ Ȃ 

̔ 

4 Ȃ 

ῤ ̔ 

ѿ  ᴇ ᵬ ⅞№ 

ȁ ȁ ȁ ᴇ ᵬ ⅞№ᶭ Ȃ 

ԋ  ᴇ  

ȁ ȁ ȁ ᴇ ᶭ Ȃ 

҈  ᴇ  

ᴇ ᶭ Ȃ 

̔ 

ᴇ ᵬ ȁ ᴇ ⅞№ᶭ ̆ ᴇ Ȃ 

 

҈  ῖ ҙ ᴇ └  

̔ 

№ ῖ ҙ └ ̆ ᵀῒ ̆└ ῖ ҙ

ᴇ Ȃ 

̔ 

4 Ȃ 

ῤ ̔
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└ ̆ ᵀῒ ̆└ ᴇ

Ȃ 

  

└ ̆ ᵀῒ ̆└ ᴇ

Ȃ 

ԓ   

└ ̆ ᵀῒ ̆└ ᴇ

Ȃ 

̔ 

ԅ ῖ ҙ └ ̆ ῖ ҙ ᴇ └ Ȃ 

 

 ᴇ Ώ 

̔ 

ץ ҹᶭ ̆ ̆ Ώ

̆№ ῒ ֟ ̆ ӟ └ ᴇ Ȃ 

̔ 

4 Ȃ 

ῤ ̔ 

ѿ  №  

ץ ҹᶭ ̆ ֟ № Ȃ 

ԋ  ᴇ └ 

№ ̆ ᵬ̆ ӟ Ώ ᴇ Ȃ 

̔ 

ᴇ ῤ └ Ȃ 

 

ԓ  ᴇ └ 

̔ 

ץ ҹᶭ ̆ ̆ └

̆№ ȁ ᵀῒ ֟ ̆ ӟ └ ᴇ Ȃ 

̔ 

6 Ȃ 

ῤ ̔ 

ѿ  №  

ץ ҹᶭ ̆ ֟ № ȁ ᵀȂ 

ԋ  ᴇ └ 
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№ ̆ ᵬ̆ ӟ └ ᴇ Ȃ 

̔ 

ᴇ ῤ └ Ȃ 

 

Έ  ᴇ ӥ └ 

̔ 

ץ ҹᶭ ̆ ̆ └ ӥ

̆ ̂ ̃ ̆№ ȁ ᵀῒ ֟ ̆ ӟ

└ ᴇ ӥȂ 

̔ 

10 Ȃ 

ῤ ̔ 

ѿ  ̂ ̃  

ѿ ץ̆ ҹᶭ ̆ ῏

҉̆ ̂ ̃ Ȃ 

ԋ  №  

№ ȁ ᵀ ֟ Ȃ 

҈  ᴇ ӥ └ 

№ ̆ ᵬ̆ ӟ └ ᴇ ӥȂ 

̔ 

̂ ̃ ῤ ̆ ᴇ ӥ ῤ

└ Ȃ 

 

҂  ᴇ ӥ  

̔ 

ᴇ ӥ ↕̕ ᴇ ӥ Ȃ 

̔ 

4 Ȃ 

ῤ ̔ 

ᴪ ῏Ғ 1-2 ̆ № ̆ ᵬῤ ̆

₮ ᴇ Ȃ Ғ ѿ ̆ ₮ᴨ ̆ᶏ ԅ ᵬ

Ҭ ᾣ Ҍ Ḃԍׂץ̆ ᵬ Ȃ 

̔ 

ᴇ ӥ ↕̆ԅ ᴇ ӥ Ȃ 
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п、৸㘹Ҝⴤ 

1ȁ ӥ Һ ̆ ᴇ̆ ₮ ̆2001 

2ȁ Ḡ ᵀҬ ̆ ᴇ ᶛ№ ̆Ҭ ₮ 2̆013 

3ȁ Ḡ ᵀҬ ̆ ᴇ ↕ҍ ‰ Ҭ̆ ₮ ̆

2013 

4ȁ Ḡ ᵀҬ ̆ ᴇ Ҭ̆ ₮ ̆ 2̆013 

 

ᶏ ΐ ף  

ᵣ ȁᴰ ҍ ӟ Ȃ 
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西北师范大学环境工程专业课程教学大纲 

⧥ູൕ༚ᆜ 

ѿȁ  

̂ѿ̃  

Ғҙ ḱ ӊѿȂ 

̂ԋ̃  

ӟᶏ ȁⱳ ȁ ̆

ᾝ Ҭ ҍ ץ̆ ᴇ Ȃ 

̂҈̃ ῤ  

ȁⱳ ̕ Ҭ ѿ ↓ ̕

ᾝ Ҭ ȁ ̕ ≠ ҍḠ ץ̆ ᴇ

Ȃ 

̂ ̃  

54 Ȃ 

̂ԓ̃  

Ȃ 

 

ԋȁ  

ѿ   

̔ 

Һ ̕ ҍⱳ ̆ Ȃ 

̔ 

4 Ȃ 

ῤ ̔ 

ѿ  ῒ  

̆ Ҭ ᵝҍᵬ ̆

’Ȃ 

ԋ  ҍⱳ  

̆ ⱳ  

҈   

̆ ̆ Ḡ Ȃ 
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̔ 

Һ ̆ ҍⱳ ̆ ̆

̕ Ḡ Һ ҍ Ȃ 

 

ԋ   

̔ 

№ ꜚ̆ Ҭ ꜚҍ ̆ Ҭ ῒ

Ȃ 

̔ 

16 Ȃ 

ῤ ̔ 

ѿ  № ꜚ 

№ ̆ ҍ ̆ № ꜚ ̆ №ҍ ᵬ ̆

Ҭ № Ȃ 

ԋ  Ҭ ꜚҍ  

ῒ ̆ ҍ ⱬ ̆ ῒ ӈ̆

̆ ꜚ ӊѿ—— Ȃ 

҈  Ҭ ῒ  

’̆ ᵣ ̆ ῒ ̆

ҍ ᵣ֜ Ȃ 

 Ҭ ҍ  

ҍ ̆ № ̆ ’ ῒ Ҭ

ᵬ Ȃ 

̔ 

№ ҍ ̆ Ҭ ꜚҍ ̆ ҍ

̕ № Ȃ 

 

҈   

̔ 

ᴆҍ ̆ ҍ Ҭ ᵬ ̆

Ҭ ᵬ Ȃ 

̔ 

16 Ȃ 

ῤ ̔ 

ѿ  ᴆҍ  
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ᴆҍ ᾝ ̆ Ҭ ȁ ᵣ ȁ ῒ ᾝ

̆ ҍ‪ ̆ Ҭ Ȃ 

ԋ  ҍ Ҭ ᵬ  

ᾝ ȁ Ҭ ̆ ᵄ ̆

⅞̆ ῤ Ȃ 

҈  Ҭ ᵬ  

̆ Ȃ 

  

ҍ ̆ ֲᵣẫ ̆ ȁ Ҭ ̆

῾ ҙ҉ Ȃ 

̔ 

ᴆҍ ̆ ҍ Ҭ ᵬ ̆

Ҭ ᵬ Ȃ 

 

 ῒ≠ ҍḠ  

̔ 

̆ ̆ҕ ’̆ ≠ Ҭ ̆

≠ ҍḠ ̆ ᴇ̆ Ȃ 

̔ 

16 Ȃ 

ῤ ̔ 

ѿ  ῒ≠ ҍḠ  

̆ ̆ҕ ’̆ ≠ Ҭ ̆

≠ ҍḠ ̆ ᴇȂ 

ԋ  ᴇ  

ṿ̆ ᴇ ῒ ̆ Ȃ 

̔ 

̆ ṿ ̆ ṿ ̆ ṿ

̕ ᴇ̆ ̕ └ ̆ⱴ

Ȃ 

 

п、৸㘹Ҝⴤ 

1ȁ ῾̆ ̆ ₮ ̆1988 

 

ᶏ ΐ ף  
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ᵣ ȁᴰ ҍ ӟ Ȃ 
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西北师范大学环境工程专业课程教学大纲 

⧥ູൕ༚ᆜᇔ僂 

ѿȁ  

̂ѿ̃  

Ғҙ ḱ ӊѿȂ 

̂ԋ̃  

№ ̕ № ᵬ ̆№

̕ № ∆ Ҭ ̆ Ῑ ȁ⇔ ⱬ̕ ⱴ

Ȃ 

̂҈̃ ῤ  

ҍ╠ ȁ №ȁ № ȁ ȁ

ȁ ȁ Ῑ№ ȁ Ҭῖ № ȁ

Ҭῖ № Ȃ 

̂ ̃  

36 Ȃ 

̂ԓ̃  

Ȃ 

 

ԋȁ  

（ж）ะᵢ㾷≸ 

Ȃ ╠ ӟ ȁ ̆ ᵬ

Ԋ ̆ Ҭ ᵬ ‰ ̆ ̆ Ạ ̆

Ώ ̆ Ȃ 

（ӂ）亯ⴤᙱ㺞 

   ≢  

1 ҍ╠  4  Ạ 

2 № №  4  Ạ 

3  4  Ạ 

4  2  Ạ 

5  2  Ạ 

6 Ῑ№  4  Ạ 
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7 Ҭῖ №  8  Ạ 

8 Ҭῖ №  8  Ạ 

（п）ᇔ僂޻ᇯ 

ᇔ僂жφൕ༚ṭ૷Ⲻ䟽䳼фࢃ༺⨼ᢶᵥ 

 

( ) ҍ ̆ № ᵬ ѿҩ ̆ ῏ ⌠№

ҍ Ȃ Ḃץ̆ № Ȃ 

ת ҍ ╕ 

ȁ ȁ ȁ ‰ ȁ ȁ ȁ ȁ Ȃ 

ῤ  

̂1̃ ̕ 

̂2̃ ̕ 

̂3̃ ̕ 

̂4̃ Ḡ Ȃ 

ᇔ僂ӂφൕ༚ⴆ࠼≫࠼Ⲻ⎁ᇐ 

̔ ңҩ ̔ѿ ҹԅ Ḃץ̆’

ȁ ȁḠ Ḡץ̆ ᵬ ̕ ᵬ ל ᵬ ̆

ү֟ ᴆȂԋ № ̆ № Ȃ 

ת ҍ ╕ 

ȁ ȁ ȁ ̂ 0.01g ȁ̃ ȁ ₴ȁ ȁ ̂ ҉ץ96% ȁ̃ ȁ

ȁ ̂10ml Ȃ̃ 

ῤ  

̂1̃ ̕ 

̂2̃ Ȃ 

ᇔ僂пφൕ༚⢟⨼ᙝ䍞Ⲻ⎁ᇐ 

 

ѿ ȁ ̆ ȁ

Ȃ 

ת ҍ ╕ 

₴ȁ№ ȁ ȁ ȁ ȁ Ȃ 

ῤ  

̂1̃ ₴ ̆ ̕ 

̂2̃ ₮ Ȃ 

ᇔ僂഑φൕ༚䞮⻧ᓜⲺ⎁ᇐ 

 

pH ӈ Ҭ H+ Ȃ pH ̆

ⱬ ӊ—Ȃ № Ҭ̆ pH ҍ №
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№ ℗῏ ̆ ῒז ѿҩᶭ Ȃ 

ת ҍ ╕ 

PHS-3C ȁ  

ῤ  

pH ᵝ Ȃ ᵝ ȂpH ҹ 0.02 ᵝ̆

ҹ ῤ Ȃ ╕ ̆ῒ ̆pH 0.5 Ȃ 

ᇔ僂ӊφൕ༚ᴿᵰ䍞⎁ᇐ 

 

ԅ ̕∆ Ȃ 

ת ҍ ╕ 

18×180mm ȁ3cm ȁ250ml ҈ ȁ ȁ Ҝ ȁ

̂0-360Ņ ȁ̃ ȁ25ml ȁ ȁ10ml Ȃ 

ῤ  

̂1̃ ≢ ⱬ ̆ ⱬ Ȃ ȁ ̆

Ṝ ᴆ Ȃ ̆ץ № Ҭ Ȃ 

̂2̃ Ȃῒ ̆ ⱴ ᴆҊ ̆

▼ᵩ ץ ҹ ╕̆ ֒ ‰ ץ̆

₮ Ȃ 

ᇔ僂ޣφൕ༚䙕᭾࠼ޱⲺ⎁ᇐ   

 

ԅ ̕∆ ̆ⱴ

ᵬ Ȃ 

ת ҍ ╕ 

№ ȁ721 №ᾣᾣ ȁ (1200-1500W)ȁ ȁ ( ) ѿת ȁ

Ȃ 

ῤ  

Ȃ 

ᇔ僂йφൕ༚ѣޮශᰖᵰ⊗ḉ⢟Ⲻ᷆࠼⎁ᇐ（ൕ༚ѣ䬒、䭂、䫻Ⲻ⎁ᇐ） 

 

ѿ ѿ ῃ№ ̆ ̆ᶏ Ҭ ᾝ ῃ

῀ Ȃ ̆ ῀ ѿӘ ҬȂ Ҋ̆ ȁ ȁ ҹ

̆ №≢ ȁ ȁ ֟ Ȃ

ᶃ ᴆҊ̆ ȁ ȁ ᾣ Ȃ 

ת ҍ ╕ 

ԇ №ᾣᾣ C̕uȁZnȁPb ᾝ Ȃת ᶏ ᴆ

ת ӥȂ№ Ҭᶏ ‰ ҹ ‰ Ғҙ ‰ ᴨ ╕̆ῒזҹ

№ ╕ Ȃ 
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̂1̃ ȁ ȁ ȁ ̕ 

̂2 C̃uȁZnȁPb ‰ ̔‰ 1.0000g CuȁZnȁPb(99.99˿)№≢ ԍ HNO3

̆ ҉ ̆ⱴ 5mL lmo/LHCI ̆ HCI H2O ̆ H2O 1 L̆

ҹ 0.5 mol̉L̆ CuȁZnȁPb 1000ug̉mLȂ 

ῤ  

̂1̃ ‰ ̕ 

̂2̃ ̕ 

̂3̃ Ȃ 

ᇔ僂ޡφൕ༚ѣޮශᴿᵰ⊗ḉ⢟Ⲻ᷆࠼⎁ᇐ（ൕ༚ཐ≥㚊㤥≊⴮㢨䉧᷆࠼⎁ᇐ） 

 

ԍ Ҭᴰ ̆ № Ҭҍ ᵬ ̆ ꜚ

Ҭ № ̆ᶏ№ ≢ № ⌠ № Ȃ Ҭ

̂PDBs̃ ȁ‪ — ECD Ḡץ̆ ̆

Ȃ 

ת ҍ ╕ 

Na2SO4(№ )̆ Ҭ 500Ņ 4 ̆ ‛ ̆ ԍ Ҭ ̆ᶫ

̕ ̂№ ̃ ̂№ ̆60~90Ņ̃̆ Ҙ ̂№ ̃̆ № ῃ

Ҭ ̆ ԍ Ҭ ̕ ̂ ̆100~200 ̃̆ 130Ņ 8 ̆

‛ ̆ ԍ Ҭⱴ῀ 3% ̆ ̆ ̆ᶫ №ץ̆

Ȃ 

Agilent6890N ̆ת — ḛ ̂GC/uECD̃ ̆7683 ꜚ

̆ ᵬ Ȃ ҹ̔ŵ DB—1701 3̆0m*0.32mm*0.32mm  um̆ ŵ Ŷ Y

ҍ№ Ȃ ת ╠̆ ‰ȁ ᴆ ̆ ғ ѿ

5~7 ̆ ⌠ RSD<5%̆ ץ̆ Ḡ ת ‰ Ȃ 

ῤ  

‰ ‰ №≢ᾢ ̆Ῥץ └ 2000ug/ml ‰Ữ

̆ Ữ ץ̆ ‰ ̆ ‰ ץ ̆

└ ‰ ᵬ ̆ῒ ҹ 1.0~100.0ng/mlȂ 

（഑）㘹Ṯ㾷≸ 

̂1̃ ῤ  

ת ᶏ ̆ ᵬ ̆

ҍḱ Ҭ Ȃ 

̂2̃  

̆ ᵬȂ 

 

п、৸㘹Ҝⴤ 
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1ȁ Ḡ ̆ῃ ’ ̆ Ḡ ̆20006.10 

2ȁ ᾣ ̆ ᵣ ҍ ᴇ̆Ҭ ₮ ̆2008.11 

 

ᶏ ΐ ף  

ᵣ ȁᴰ ҍ ӟ Ȃ 
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̆ ̆ ̆ ̆ Ȃ 

ԓ   

̆ ȂҬ Ԋҙ Ȃ 

㘹Ṯ㾷≸φ 

ȁ ̆ ⅞№Ȃ ̆ԅ

’Ȃ 

 

ԋ  ҍ ᾣ  

̔ 

ҍ ̆ ̆ ̆ ᾣ Ȃ 

̔ 

8 Ȃ 

ῤ ̔ 

ѿ  ҍ  

̆ ̆ ᵣ Ȃ 

ԋ   

̆ ̆ ̆ № Ȃ 

҈  ҍ  

ҍ ԑᵬ ̆ ̆ ̆ Ȃ 

㘹Ṯ㾷≸φ 

ҍ ̆ ȁ ̆ ᾣ

Ȃ 

 

҈  Ἕ ҍ Ἕ  

̔ 

̆ Ἕ Ἕ̆ Ἕ Ἕ̆ ҍ Ἕ ̆ Ἕ Ȃ 

̔ 

6 Ȃ 

ῤ ̔ 

ѿ   

Ȃ ↓̕ ↓̕ ↓Ȃ 

ԋ  Ἕ 

̆ Ἕ ₃ᵥ ̆ Ȃ 

҈  Ἕ 
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ᾣ/ Ἕ̆ ᵣ Ἕ̆ ᾣ Ἕᾣ Ȃ 

 ҍ Ἕ 

̆ ᴰ Ȃ 

ԓ  Ἕ  

Ἕ № ̆ Ἕ № ̆ Ἕ № ̆ Ἕ №

Ȃ 

㘹Ṯ㾷≸φ 

ᴰ ̆ Ἕȁ Ἕȁ ҍ Ἕ ῏ ̆

Ἕ Ȃ 

 

 Ἕ  

̔ 

Ἕ ̆ Ἕ ̆ Ḥ Ȃ 

̔ 

10 Ȃ 

ῤ ̔ 

ѿ  ᾣ ҍᾣ  

̆ⱴ ҍ⁞ ̆ᾣ ̆ Ἕ Ȃ 

ԋ  Ἕ 

̆₃ᵥ Ȃ 

҈  Ἕ  

̆ ̆ ̆ Ἕ ̆ ᾣ Ȃ 

 Ḥ  

Ḥ ̆ ҍ Ḥ Ȃ 

㘹Ṯ㾷≸φ 

Ἕᾣ ̆ Ἕ Һ ̆∆ Ἕҍ

Ḥ Ȃ 

 

ԓ  Ἕ ҍ└  

̔ 

̆ ̆ ̆ └ Ȃ 

̔ 

10 Ȃ 

ῤ ̔ 

ѿ  Ἕ  



൦⨼ф⧥ູ〇ᆜᆜ䲘⧥ູᐛぁщѐᮏᆜཝ㓨 

 

 182 

Ἕ ≢ ̆ ҍ ̆ Ȃ 

ԋ  Ἕ  

Ἕ ∞ ̆ Ἕ ∞ ̆ Ἕ ∞ Ȃ ҍ

Ȃ 

҈  └  

Ἕ Ȃ └ᵬ Ἕ Ȃ ꜛ └ Ȃ 

㘹Ṯ㾷≸φ 

Ἕ ̆∆ ̆ ∆ └

Ȃ 

 

Έ  Ἕ  

̔ 

Ἕ ῒ ̆ Ἕ № ̆ Ἕ ̆

Ἕ Ғ Ȃ 

̔ 

10 Ȃ 

ῤ ̔ 

ѿ  Ἕ ҍ  

Ἕ ̆ Ἕ Ȃ Ἕ Ȃ 

ԋ  Ἕ №  

Ἕ № ҍ Ȃ Ἕ№ ̆ Ἕ№ ῏ Ȃ 

҈  Ἕ  

Ȃ ҍ Ȃ ῏ ҍ Ȃ 

 Ἕ Ғ  

Ἕ Ғ Ȃ Ἕ ҍ ̆ Ἕ Ȃ

Ἕ Ғ ̆ Һ  Ȃל

㘹Ṯ㾷≸φ 

Ἕ ̆ Ἕ ȁ № ҍ ̆∆

Ἕ ̕ Ἕ Ғ Ȃ 

 

҂   

̔ 

̆ ᵣ ̆ ̆ ̆ ᾣ Ȃ 

̔ 

6 Ȃ 



൦⨼ф⧥ູ〇ᆜᆜ䲘⧥ູᐛぁщѐᮏᆜཝ㓨 

 

 183 

ῤ ̔ 

ѿ   

≢̆ ≢̆ ꜚ № Ȃ 

ԋ  ᵣ  

ᵣ ᾣ ̆ ᵣ ̆ ᵣ ̆24 ̆ ᵣ ̆

Ȃ 

҈   

ᾣ ̆Ҍ №̆ ’ ̆ ῾ᵬ ᵀ֟̆

Ȃ 

  

ᾣ ̆ Ȃ 

ԓ  ᾣ  

ᾣ Ҭ ̆ ᾣ Ҭ ̆ ᾣ ῒז Ҭ

Ȃ 

㘹Ṯ㾷≸φ 

ȁ ᵣȁ ȁ ̆ԅ ᾣ ȁ

Ȃ 

 

ῇ  ȁ Ḥ ҍῃ ᵝ  

̔ 

ȁ Ḥ ҍῃ ᵝ Ȃ 

̔ 

2 Ȃ 

ῤ ̔ 

ѿ  ȁ Ḥ ҍῃ ᵝ  

ȁ Ḥ ҍῃ ᵝ Ȃ Ḥ ῒ 3S Ҭ ᵬ ̆ῃ ᵝ

ῒ 3S Ҭ ᵬ ̆ ῒ 3S Ҭ ᵬ Ȃ 

ԋ  ȁ Ḥ ҍῃ ᵝ ᶛ 

ҍ ̆ ҙ ̆ ῾ҙ̆ ̆ῃ Ȃ 

̔ 

ȁ Ḥ ҍῃ ᵝ ̆ԅ ȁ Ḥ ȁῃ ᵝ

3S Ҭ ᵬ Ȃ 

 

҈ȁ ӥ  

1ȁ ̆ ̆ ₮ ̆2001 
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2ȁ ̆ ̆ ₮ ̆2002 

൦⨼ؗᚥ㌱㔕 

ѿȁ  

̂ѿ̃  

Ғҙ ḱ ӊѿȂ 

̂ԋ̃  

ӟᶏ Ḥ ȁ ̆ԅ Ḥ

ל ῒ ̆∆ ΐ Ḥ №

ⱬȂ 

̂҈̃ ῤ  

Ḥ ȁ ȁ ῒҍ ῏ ῏ ̆ Ḥ ̆

̆ Ḥ ̆ № ̆ Ḥ

ᴇ Һ ῤ ̆ Ḥ ȁ Ḡ ȁ ᵬҬ ̆

Ḥ ֟ ₮Ȃ 

̂ ̃  

54 Ȃ 

̂ԓ̃  

Ȃ 

 

ԋȁ  

ѿ    

̔ 

Ḥ ҍ ̆ Ḥ Ȃ Ḥ ȁ № ̆ Ḥ ⱳ ̆Һ

Ȃ Ḥ ֟ ȁ ̆ל Ḥ ҍ ῏ ῏ Ȃ 

̔ 

4 Ȃ 

ῤ ̔ 

ѿ  Ḥ  

Ḥ ҍ ̆ Ḥ Ȃ Ḥ ̆ Ḥ Ȃ 

ԋ  Ḥ  

ᴆ̆ ᴆ̆ ̆ ̆ Ȃ 

҈  Ḥ ⱳ  

ⱳ ̔ ҍ ̆ Ữҍ ̆ ҍ ̆ № ̆֟ └ᵬ

ҍ Ȃ ⱳ Ȃ 

 Ḥ  
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Ḥ ֟ ᴪ Ȃ Ḥ Ȃ Ḥ ҍ ῏

῏ ̆ Ḥ Ȃ 

̔ 

Ḥ ȁ ̆ Ḥ ⱳ ̆ԅ Ḥ

֟ Ȃ 

 

ԋ  Ḥ  

̔ 

ῒ ̆ Ȃ ̆

Ȃ 

̔ 

8 Ȃ 

ῤ ̔ 

ѿ  ῒ  

̆ ᵣ Ȃ 

ԋ  ῒ  

̆ Ȃ ̆ Ȃ 

҈   

̆ ̆ ҍ ѿᵣ Ȃ ҍ Ȃ 

  

ⱳ ҍ ῏ Ȃ № Ȃ ῀ҍ ̆ ῀

ҍ Ȃ 

̔ 

ȁ ̆ Ȃ

ȁ ң Ȃ № ̆∆

῀ҍ Һ Ȃ 

 

҈   

̔ 

̆ Ȃ Ȃ ȁ

ῤ ̆ Ȃ 

̔ 

8 Ȃ 

ῤ ̔ 

ѿ   
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₃ᵥ ̆ Ȃ 

ԋ   

Ȃ Ȃ 

҈   

ҍ GIS ̆Ҍ Ȃ 

 ҍ  

̆ Ȃ 

ԓ  ῤ  

ῤ ̆ ῤ Ȃ 

Έ   

≢ Ȃ ̆ Ὲ῍ −

Ȃ 

̔ 

∆ ȁ ȁ ȁ

ῤ Ȃ 

 

 Ḥ  

̔ 

̆ ̆ ̆

Ḥ Ȃ 

̔ 

8 Ȃ 

ῤ ̔ 

ѿ   

̆ ̆ Ȃ 

ԋ  ——ᴰ  

̆ ̆῏ Ȃ҈ ᴰ Ȃ 

҈  —— ӈ  

ӈ ̆ Ȃ 

  

ῤ ȂE-R ῏ Ȃ̓͂ ̆

Ȃ 

ԓ  GIS  

̆ ѿᵣ Ȃ 

̔ 
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̆ ȁ Ȃ 

 

ԓ  №  

̔ 

№ ̆ № ̆ ‖ № ̆ № ̆ № ̆

№ Ȃ 

̔ 

10 Ȃ 

ῤ ̔ 

ѿ  №  

ꜚ ̆ ꜚ№ ̆ ╩ └ № Ȃ 

ԋ  №  

№ Ȃ ԍ № ̆ ԍ № Ȃ 

҈  ‖ №  

‖ № ̆ ‖ № Ȃ 

 №  

̆ ̆ № Ȃ 

ԓ  №  

№ ̆ № Ȃ 

Έ  №  

№ ̆ Ȃ 

̔ 

№ ȁ № ȁ ‖ № ȁ № ȁ № ȁ

№ ̆ ∆ ῒ Ȃ 

 

Έ  Ḥ  

̔ 

Ḥ № Ȃ Ḥ Ҍ Ȃ 

̔ 

8 Ȃ 

ῤ ̔ 

ѿ  Ḥ  

GIS № ̆GIS Ȃ 

ԋ  Ḥ ҽᶛ 

№ ѿ ̆ ᶛȂ ᶛȂᵝ ῒ Ȃ
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֜ ̆₮ № ̆֜ ᴨ№ ⅞Ȃ ᷅ ṿ№ ̆ ᷅

ṿ№ ȂGISҒ Ȃ 

̔ 

Ḥ № ̆ԅ Ḥ Ȃ 

 

҂  Ḥ ҍ ᴇ 

̔ 

Ḥ ȁ ̆ Ḥ Һ ῤ Ȃ Ḥ ‰

Ȃ Ḥ ᴇ Һ Ȃ 

̔ 

4 Ȃ 

ῤ ̔ 

ѿ  GIS  

̆ ̆ Ȃ 

ԋ  Ḥ  

№ ̆ ̆ ̆ Ȃ 

҈  Ḥ ‰  

Ḥ ‰ ῤ ̆ Ḥ ‰ └ Ȃ 

 Ḥ ᴇ 

̆ ̆ ̆ ̆ Ȃ 

̔ 

Ḥ ȁ ̆∆ Ḥ Һ Ȃ

ԅ Ḥ ‰ ῤ Ȃ ∆ Ḥ ᴇ Ȃ 

 

ῇ  Ḥ ֟ ₮  

̔ 

Ḥ ֟ ₮ ̆ ₮ ῤ ̆ Ḥ ҍ

Ȃ 

̔ 

4 Ȃ 

ῤ ̔ 

ѿ  Ḥ ֟ ₮  

₮̆ ₮Ȃ 

ԋ  Ḥ ₮  

Ḥ ₮ Ȃ ₮ ₃ᵥ Ȃ ҍҒ ₮
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Ȃ 

҈  Ḥ ҍ  

҈ ̆ Ȃ ҍ Ȃ 

̔ 
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西北师范大学环境工程专业课程教学大纲 

⧥ູ䚛᝕ф GIS ᇔ僂 

 

ѿȁ  

̂ѿ̃  

Ғҙ ḱ ӊѿȂ 

̂ԋ̃  

ӟᶏ ҍ ̆ԅ Ḥ ╠ ꜚ ̆ Ῑ

≠ Ḥ ᵬ ∆ ⱬȂ 

̂҈̃ ῤ  

ENVI ᴆҊ Ἕ ₃ᵥ ȁ ℗ȁ ȁ № ᵬ̆ᶏ

Ἕ Ḥ ׆̆ ΐ ‗ Ҭ ⱬȂ 

̂ ̃  

36 Ȃ 

̂ԓ̃  

҉ Ȃ 

 

ӂ、 ᵢᮽ 

̂ѿ̃  

ENVI ᴆҊ Ἕ ₃ᵥ ȁ ℗ȁ ȁ № ᵬ̆ᶏ

Ἕ Ḥ ׆̆ ΐ ‗ Ҭ ⱬȂ 

̂ԋ̃  

   ≢  

1 ENVI ᴆ ᵬ 4  Ạ 

2 Ἕ  4  Ạ 

3 Ἕ  4  Ạ 

4 Ἕ ₃ᵥ  4  Ạ 

5 Ἕ ℗  4  Ạ 

6 Ἕ  4  Ạ 

7 Ἕ  4 159.5 15.96 re

W* n

 /P <</MCIDMC E4.6.94 115 126/Lang4

0.82 72.36 16.08 re

W* n

 /P <</MCID 1171 11 114>> BDC q

136.94 115.82 15 Tm2
0 G

[( )] TJ

ETD 1171 11 114>> BDC q

136.94 72.36 16.08 re

W* n

 /P <</MCID 124>> BDC q

136.71 115.82 72.36 16.08 re

W* n

BT

/F6 10g

0 G

[<02C4>-9<0D0B02C TJ

ETD 1171 11 114>> BDC q

136.94 72.36  /Span <</MCID 119/Lang (en-US)>> BDC q

136.94 99.384 159.5 15.96 re
8.94 TmD 1171 110.56 Tf

1 0 0 1 403.39 135.38 Tm
30 G

[( )] TJ

ET
D 1171 110.56 Tf

1 0 0 1 403.1.664 16.08 re

W* n

 /P <</MCID 124>> BDC q

136.55 115.82 71.664 16.08 re

W* n

BT

/F6 13.56 Tf

1 0 0 1 454.9 118.94 TmD 1171 110.56 Tf

1 0 0 1 403.1.664  /Span <</MCID 121/Lang (en-US)>> BDC q

136.94 99.384 159.5 15.96  re

W* n

BT

/F1 10.Tf
Tf

1 0 0 1 475.9 135.38 Tm

0 GTf
Tf
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̂҈̃ ῤ  

1̔ENVI ᴆ ᵬ 

2̔ Ἕ  

3̔ Ἕ  

4̔ Ἕ ₃ᵥ  

5̔ Ἕ ℗  

6̔ Ἕ  

7̔ Ἕ  

8̔ Ἕ№  

9̔ Ἕ  

 

҈ȁ ӥ  

[1] ȇENVI Ἕ Ȉ̆ ӥ ̆ ₮ ̆2010 ̆ ѿ  

[2] ȇ Ἕ ҍ№ ——ENVI 5. X Ȉ̆ ̆ ҙ₮ ̆2015

̆ ѿ  

[3]ȇENVI Ἕ ҍҒ Ȉ̆ ̆Ҭ ₮ ̆2007 ̆ ѿ  

 

Ḥ  

ѿȁ  

̂ѿ̃  

Ғҙ ḱ ӊѿȂ 

̂ԋ̃  

ӟ Ḥ ᴆ̆ᶏ ѿ Ḥ ̆

Ḥ ᴆ ᵬ ̆ҹ Ḥ Ȃ 

̂҈̃ ῤ  

̆ ῏ ̆ Ḥ ̆ №

∆ ̆ ҍ ₮Ȃ ῤ Ḥ ᴆҊ Ȃ Ḥ ᴆ

ArcGISȁMapInfoȁGeoStarȁSuperMap Ȃ 

̂ ̃  

36 Ȃ 

̂ԓ̃  

҉ Ȃ 
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ӂ、 ᵢᮽ 

̂ѿ̃  

Ḥ ᴆ ᵬ̆ ῏

ᵬ̆∆ Ḥ № ᵬȂ ҍ ₮ ᵬȂ 

̂ԋ̃  

   ≢  

1 GIS ᴆ῀  4  Ạ 

2 ҍ  8  Ạ 

3 GIS  6  Ạ 

4 ⇔ ῏  6  Ạ 

5 №  6  Ạ 

6 ₮ 6  Ạ 

̂҈̃ ῤ  

1κArcInfo  䰞ޛ

 

ArcInfo ᴆ ᵬ ArcInfo ꜚȁ ₮ ᵬȂ 

ῤ  

̂1̃ArcInfo ̕ 

̂2̃ArcInfo Һ ⱳ ׃ ̕ 

̂3̃ArcInfo ᴆ̕ 

̂4̃ ꜚ ₮ ArcInfoȂ 

2κARCEDIT ഴᖘ㕌䗇 

 

ARCEDIT ᵬȂ 

ῤ  

̂1̃ coverage̕ 

̂2̃ Ҭ ̕ 

̂3̃ ⱴ ḱ ̕ 

̂4̃INFO ᴆ ҍ ̕ 

̂5̃ ⱴ ̕ 

̂6̃ ̕ 

̂7̃ ⌠ ѿҩ coverage ҉ coverage ᴰ Ȃ 

3κARC/INFO ᮦᦤᓉ㇗⨼ 

 

ARC/INFO ᵬȂ 

ῤ  
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̂1̃INFO ꜚҍ ₮̕ 

̂2̃INFO Һ  ̕פ

̂3̃INFO ̂LOOKUP̃ ᶏ ̕ 

̂4̃ Ȃ 

4κ䘆⭞ ARC/INFO  ᔰᤉᢇީ㌱ࡑ

 

ARC/INFO Ҋ⇔ ῏ ᵬȂ 

ῤ  

̂1̃ ῏ ̕ 

̂2
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西北师范大学环境工程专业课程教学大纲 

⧥ູᐛぁ৕⨼ 

 

ѿȁ  

̂ѿ̃  

Ғҙ ḱ ӊѿȂ 

̂ԋ̃  

ӟᶏ ȁ Ȃ ╠

ҙ ̆ Ғҙ ӟ ׂ ᵬ Ҭ̆ ῏

̆ Ԋ׆ ῏ ᵬȂ 

̂҈̃ ῤ  

ҍ └ ׃ ̕ ҍ └̕ ᵣ ҍ≠ ̕ ҍ └̕ῒז

ҍ ̕ ҍ ̕ ᴇҍ Ȃ 

̂ ̃  

54 Ȃ 

̂ԓ̃  

ȁ ̆ № Ȃ 

 

ԋȁ  

ѿ   

̔ 

ҙ ȁ ȁ ֟ ȁ Ȃ ױ Ȃ 

̔ 

4 Ȃ 

ῤ ̔ 

ѿ  ҙ ׃  

Ḡ Ҭ ῏ ᵝץ ᴑҙ ȁ Ȃ 

ԋ   

ӈ̆ ̆ ȁ Ȃ 

̔ 

ԅ ȁ ҍ ȁ ף ל ̆
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ӈȂ 

 

 ԋ  ҍ └ 

̔ 

ȁ ᵣ ‪ ̆№ Ȃ 

̔ 

10 Ȃ 

ῤ ̔ 

ѿ   

̕ ᵣ ̕ ᵣ ‪ ‰Ȃ 

ԋ   

ȁ ȁ Ȃ 

҈   

̕ ȁ ᴆ Ȃ 

  

̕ ₃ ₃ Ȃ 

ԓ  Ҭ ȁ  

ԅ ₃ ̕ Ȃ 

Έ   

ץ Ȃ 

҂   

҈ ̕ ҍ Ȃ 

̔ 

ȁ ȁ ̕ԅ ȁ ȁ

₃ ̕ԅ ̕ ҈ Ȃ 

 

҈  ҍ └ 

̔ 

̆ └Ȃ 

̔ 

6 Ȃ 

ῤ ̔ 

ѿ   

̕ ȁ ̕ ’Ȃ 

ԋ   
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̕ ҍҊ ῏ Ȃ 

҈  └  

‪ ̕ ᵣ‪ ̕ ‪ Ȃ 

 ῃ  

̕ ҍ Ṝ ̕ Ȃ 

̔ 

῏ ₃ҩ ̆ԅ ̆ └ ₃ ̆

ΐᵣ ᶛΐᵣ№ Ȃ 

 

 ᵣ ≠  

̔ 

ᵣ Ȃ 

̔  

6 Ȃ 

ῤ ̔ 

ѿ   

ᵣ ȁ ȁ№ ץ ԍ Ȃ 

ԋ  ᵣ ↕ 

҈  ᵣ   

ȁ ȁ Ȃ 

 ᵣ  

ᵣ ̕ ҍ≠ Ȃ 

ԓ   

̕ ≠ Ȃ 

̔ 

ᵣ ̆ԅ ᵣ ↕̆ ᵣ Ȃ 

 

ԓ  ҍ └ 

̔ 

̆ ҍ ‰̆ └ ̆ ꜚ Ȃ 

̔ 

6 Ȃ 

ῤ ̔ 

ѿ   

ȁ ̕ Ȃ 



൦⨼ф⧥ູ〇ᆜᆜ䲘⧥ູᐛぁщѐᮏᆜཝ㓨 

 

 198 

ԋ  ‰ 

̕ Һ ᴇ̕Ὲ῍ ᴇ ̕ ‰ҍ Ȃ 

҈  └  

└ ѿ ̕ └ Ȃ 

 ꜚ  

ꜚ ̕ ꜚ └ Ȃ 

̔ 

̆ԅ ̆ ‰̆ └ ₃ Ȃ 

 

Έ  ῒז  

̔ 

̆ ̆ ᾣ Ȃ 

̔ 

6 Ȃ 

ῤ ̔ 

ѿ   

ӈ̆ᴰ ץ Ȃ 

ԋ   

̕ Ȃ 

҈  ᾣ  

ᾣ ӈȁ ȁ ץ Ȃ 

̔ 

ȁ ᾣ ӈ̆ԅ Ȃ 

 

҂  ҍ  

̔ 

̆ ̆ Ȃ 

̔ 

6 Ȃ 

ῤ ̔ 

ѿ   

̕ ⱳ Ȃ 

ԋ   

҈   

Ḡ ↕̕ Ḡ Ȃ 
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̕ ‰̕ Ȃ 

̔ 

̆ Ḡ ↕ Ḡ Ȃ 

 

ῇ  ᴇ  

̔ 

ᴇ̆ Ȃ 

̔ 

10 Ȃ 

ῤ ̔ 

ѿ   
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西北师范大学环境工程专业课程教学大纲 

⧥ູ㔅⎄ᆜ
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ԋ   

̔ 

ԅ ᴇṿ ̕ ̕  

̔ 

4 Ȃ 

ῤ ̔ 

1̃ ᴇṿ ̂1 ̃ 

2̃ ̂1 ̃ 

3̃ ̂1 ̃ 

4̃ ̂1 ̃ 

̔ 

ᴨ  

 

҈  ᶫ ҍ  

̔ 

ⱳ ̕ /ᶫ ȁ ȁ / ӈ 

̔ 

4 Ȃ 

ῤ ̔ 

1̃ ҍᶫ ̂1 ̃ 

2̃ ֟ ҹ ̂1 ̃ 

3̃ ֟ ̂1 ̃ 

4̃ ҍ ̂1 ̃ 

̔ 

֟  

 

 ҍḠ №  

̔ 

№ ̕ ȁ Ḡ  

̔ 

4 Ȃ 

ῤ ̔ 

1̃ ҍḠ № ̂1 ̃ 

2̃ - № ̂2 ̃ 

3̃ ᴇ ̂1 ̃ 
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4̃ № ̂1 ̃ 

̔ 

- №  

 

ԓ  ᴇ 

̔ 

ᴇ ̕ ᴇṿ  

̔ 

3 Ȃ 

ῤ ̔ 

1̃ ᴇṿ ̂1.5 ̃ 

2̃ ᴇṿ ᵀ̂1.5 ̃ 

̔ 

ᴇ  

 

Έ  ⇔ ̂῍ 3 ̃ 

̔ 

֟ҙ ҍ ̕ ⇔  

̔ 

3 Ȃ 

ῤ ̔ 

1̃ ⇔ ̂1 ̃ 

2̃ ̂1 ̃ 

3̃֟ҙ ҍ ̂1 ̃ 

̔ 

⇔ ȁ  

 

҂   

̔ 

֜ ̕  

̔ 

6 Ȃ 

ῤ ̔ 

1̃ № ҍ ᴇ ‰̂1 ̃ 

2̃ ̂1.5 ̃ 
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3̃ ̂1.5 ̃ 

4̃ ̂1 ̃ 

5̃ └ № ̂1 ̃ 

̔ 

 

 

ῇ  ̂῍ 3 ̃  

̔ 

ԅ ᵀᴇ ̕  

̔ 

3 Ȃ 

ῤ ̔ 

1̃ ᵣ ῒ ̂1 ̃ 

2̃ ҍ ᵣ ̂1 ̃ 

3̃ ̂1 ̃ 

̔ 

 

 

Ӝ  ῀-֟₮№ ̂῍ 4 ̃  

̔ 

῀-֟₮№ ̕ Ḡ ῀-֟₮№  

̔ 

4 Ȃ 

ῤ ̔ 

1̃ ȁ Ҭ ᵝ̂1 ̃ 

2̃ ῀-֟₮№ ҍ ῀-֟₮ ̂1 ̃ 

3̃ ≠ ῀-֟₮№ ̂1 ̃ 

4̃ Ḡ ῀-֟₮№ ̂1 ̃ 

̔ 

῀-֟₮№  

 

 ҍ ̂῍ 4 ̃ 

̔ 

ԅ ̕ EKC Ẋ  

̔ 
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4 Ȃ 

ῤ ̔ 

1̃῏ԍ ҍ Ԉ ̂1 ̃ 

2̃ EKC Ẋ ̂1 ̃ 

3̃ ̂1 ̃ 

4̃ ҍ ̂1 ̃ 

̔ 

ҍ ῏  

 

ѿ  ῃ ҍ ̂῍ 2 ̃ 

̔ 

ԅ ῃ ̕ ῃ  

̔ 

2 Ȃ 

ῤ ̔ 

1̃ ῃ ̂1 ̃ 

2̃ῃ ̂1 ̃ 

̔ 

 

 

ԋ  ̂῍ 4 ̃ 

̔ 

ԅ ֟ҙ ̕ ≢ 

̔ 

4 Ȃ 

ῤ ̔ 

1̃ᴰ ῒ ̂1 ̃ 

2̃ ҍ ̂1 ̃ 

3̃└ ҍ ̂1 ̃ 

4̃ ֟ҙ ̂1 ̃ 

̔ 

 

 

҈  ҍ ᵣ└̂῍ 4 ̃ 

̔ 
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ԅ ҍᴋⱵ̕ ῒ  

̔ 

4 Ȃ 

ῤ ̔ 

1̃ ̂1 ̃ 

2̃ ̂1 ̃ 

3̃Ҭ ̂1 ̃ 

4̃Ҭ ᵣ└ ῒ ̂1 ̃ 

̔ 

 

҈ȁ ӥ  

[1] Һ ̆ ̆ ₮ ̆2003 

[2]↔ᴰ ̆ᶿᴯҼ̆ ̆ ₮ ̆2001 

[3] ̆ ̆ ̆ ₮ ̆2007 

[4] ҬҺ ̆ ҍ ̆ ₮ ̆2006 

 

ᶏ ΐ ף  

ᵣ ȁᴰ Ȃ 

 



൦⨼ф⧥ູ〇ᆜᆜ䲘⧥ູᐛぁщѐᮏᆜཝ㓨 

 

 206 

西北师范大学环境工程专业课程教学大纲 

ཝ≊⊗ḉ᧝࡬ᐛぁ 

 

ѿȁ  

̂ѿ̃  

Ғҙ ӊѿȂ 

̂ԋ̃  

ӟᶏ ȁ Ҥ ץ └

̆ԅ └ ̆ ӟ Ȃ 

̂҈̃ ῤ  

└ ȁ ȁ ̆ └ ̆

̆ ҍ Ȃ 

̂ ̃  

54 Ȃ 

̂ԓ̃  

Ȃ 

 

ԋȁ  

ѿ   

̔ 

̆ Ȃ 

̔ 

1 Ȃ 

ῤ ̔ 

ѿ  ҍ  

̕ ’̕ ȁԋ ȁ ₃ └Ȃ 

ԋ   

̕ └ ̕Ҥ ᵬ Ȃ 

҈  ‰ 

‰ ̕ᵬ ̕└ ‰ᶭ Ȃ 

̔ 
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Һ ῒ └ Ȃ 

 ԋ  ᵣ ₃ҩ  

̔ 

ᵣ ̆ ᵣ ̆ Ȃ 

̔ 

2 Ȃ 

ῤ ̔ 

ѿ  ᵣ  

̕ ̕ ̕ ᵣ № Ȃ 

ԋ  ᵣ  

ᵣ ӈ ᵝ̕ ᵣ ҍ ῏ ̕ ᵣ Ȃ 

҈  ᵣ  

‰ ᵣ ̕Ҍ ᵣ Ȃ 

 ᵣᵣ  

ᵣᵣ Ὲ ̕ ᴆȂ 

ԓ  ᵣ  

ᵣ ̕ ᵣ ҍ ῏ ̕҈ ̕ ᵣ

Ȃ 

Έ   

ᵣ Ҭ └ ̕ ᵣ Ȃ 

̔ 

ᵣ ȁ ᵣ ῒ Ȃ 

 

҈  ҍ ῏ ᴆ 

̔ 

Һ ̆ ⱬ Ȃ 

̔ 

1 Ȃ 

ῤ ̔ 

ѿ   

№̕№ Ȃ 

ԋ  Һ  

̕ ̕ ̕ ̕Ԑ Ȃ 

҈  ꜚ 

ꜚ ꜚⱬ̕ Ẓ ⱬ̕ ⱬ̕ ⱬȂ 
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 ⱬ  

⁞ ̕ ̕ № ҍ ̕ ҍ ῏ Ȃ 

̔ 

Һ ȁ Ȃ 

 

 ᵀ  

̔ 

̆ᵀ Ȃ 

̔  

3 Ȃ 

ῤ ̔ 

ѿ   

̕ Ȃ 

ԋ  №  

№ ₃ҩẊ ̕ ’Ҋ ̕ ̕҉ ̕

Ȃ 

҈  ᵀ  

̕ ̕ ᵀ

̕ Ȃ 

 ᴆҊ  

Ҋ ҈ Ὲ ḱ Ȃ 

̔ 

ȁ ᵀ Ȃ 

 

ԓ  ȁ ֜  

̔ 

ȁ ֜ Ȃ 

̔ 

1 Ȃ 

ῤ ̔ 

ѿ  ҙ  

̕ Ȃ 

ԋ   

̂ ȁ ȁ ̆₃ ῖ ̆ ̆

̃̕ Ȃ 
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҈   

̕ Ȃ 

̔ 

ȁ ֜ ῒ Ȃ 

 

Έ   

̔ 

Ȃ 

̔ 

2 Ȃ 

ῤ ̔ 

ѿ   

ȁ Ҭ ѿ֓ ῖ ̕ ⱴ

ҍ Ȃ 

ԋ   

ᴆ̕ ̕ ̕ ̕ Ȃ 

̔ 

ԅ ↕ ̆ Ȃ 

 

҂  ҍ  

̔
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└ Ȃ 

 

ῇ   

̔ 

№ ̆ Ȃ 

̔ 

4 Ȃ 

ῤ ̔ 

ѿ  №  

ӈ̕ ѿ ȁ ̕ № ȁ Ȃ 

ԋ  
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̕ Ԋ ̕ Ȃ 

Έ   

̕ ꜚ ̕ ̕ Ȃ 

̔ 

ⱬ ᵬ ̆ԅ ῒ ҍ Ȃ 

 

  

̔ 

̆ ̆ Ȃ 

̔ 

4
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ԋ   

ȁ ̕ ̂ ȁ ȁ ȁ Ȃ̃ 

҈   

̕ ꜚ ̕ ‖ ̕ ̕

Ȃ 

  

῏ ̕ Ԋ ̕ Ȃ 

̔ 

ᵬ ̆ ῒ Ȃ 

 

ԋ  ᵣ  

̔ 

ⱬ ̆ җ Ȃ 

̔ 

2 Ȃ 

ῤ ̔ 

ѿ   

№ ̕ └̕ Ȃ 

ԋ  ⱬ  

҈   

̕ ̕Ҭ Ȃ 

  

‖₯ ̕‖ Ȃ 

ԓ  җ  

̕₀ ̕ ⱬ Ȃ 

̔ 

̆ԅ ȁ ̆ ⱬ

җ ȁ Ȃ 

 

҈  ҙ  

̔ 

̆ ‚ Ȃ 

̔ 

2 Ȃ 

ῤ ̔ 
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ѿ   

̕ Ȃ 

ԋ   

̕ ‪ Ȃ 

҈   

̕ Ȃ 

  

̕ ̕ ‪ Ȃ 

ԓ  ‚  

‚ ̕ Ȃ 

̔ 

ԅ ȁ ̆ ȁ ‚ Ȃ 

 

 ‪  

̔ 

̆ Ȃ 

̔ 

4 Ȃ 

ῤ ̔ 

ѿ  ᵄ ̇  

̇ ̆ Ҭ ᵣ ᵀ ̕ ҍ ῏ Ȃ 

ԋ  ̇ ꜚⱬ  

̕ ̕ᴰ └ № ̕

Ȃ 

҈   

̕ ̕ Ὲ Ȃ 

  

╕ ̕ Ҭ ₃ҩ ̂ ̆Ῥ Ȃ̃ 

̔ 

̆ Ȃ 

 

ԓ  Ỳ ‪  

̔ 

Ỳ ᵬ ̆Ỳ ‪ Ȃ 

̔ 
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4 Ȃ 

ῤ ̔ 

ѿ  Ỳ ᵬ Ỳ ╕ 

Ỳ ╕ ̕Ỳ ‪ Ҭ Ỳ ╕Ȃ 

ԋ  Ỳ ꜚⱬ  

̕ ̕ꜚⱬ Ȃ 

҈  ᴰ  

Ỳ № ̕ ᵣỲ ╕ ̕ Ȃ 

 Ỳ ꜚⱬ  

ⱬ Ὲ ̕ ᵣ ̕ Ȃ 

ԓ  Ỳ Ỳ ╕ᵣ  (0.5 ) 

ȁ ᵣ ̕ Ỳ ᵣ ̕Ỳ ╕ᵣ

Ȃ 

Ỳ ‪  (0.5 ) 

Ỳ ‪ ̕Ỳ ‪ Ҭ Ȃ 

̔ 

ԅ Ỳ ꜚⱬ ̆ Ỳ ‪ ╕ Ȃ 

 

Έ  ‪  

̔ 

‪ ̆ Ȃ 

̔ 

2 Ȃ 

ῤ ̔ 

ѿ  ╕ 

ҍ ̕ ╕ Ȃ 

ԋ  ‪  

̕ Ȃ 

҈   

ҍ ̕ ̕ѿ֓ Ȃ 

 ╕Ῥ  

╕Ῥ ̕ ╕Ῥ ₃ Ȃ 

̔ 

‪ Ȃ 
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҂  ‪ ῒ  

̔ 

‪ Ȃ 

̔ 

2 Ȃ 

ῤ ̔ 

ѿ  ‛₀ ‪  

‛₀№ ̕ Ȃ 

ԋ  ‪  

ⱬ ̕ ῏ ⱬ ₃ҩ ̕ ⱬ ̕ᵩ Ȃ 

̔ 

ԅ ‛₀ ‪ ̆ ‪ Ȃ 

 

ῇ  ҍ ≠  

̔ 

‪ ҍ≠ Ȃ 

̔ 

2 Ȃ 

ῤ ̔ 

ѿ  ᵞ ԋ ‪ ҍ≠  

׃ ̂ ȁ ȁ ȁ Ȃ̃ 

ԋ  ‪ ҍ≠  

׃ ̂Ỳ ȁ Ȃ̃ 

҈  ‪ ҍ≠  

׃ ̂ ȁ ȁ Ȃ̃ 

 ‪ ҍ ≠  

╕ ‪ ̕Ỳ ȁ Ỳ ‪ Ȃ 

̔ 

ᵞ ԋ ȁ ȁ ȁ ‪ ҍ≠ Ȃ 

 

Ӝ   

̔ 

ȁ Ȃ 

̔ 



൦⨼ф⧥ູ〇ᆜᆜ䲘⧥ູᐛぁщѐᮏᆜཝ㓨 

 

 216 

2 Ȃ 

ῤ ̔ 

ѿ  ꜚ  

῀ ῀ ꜚ ̕ ꜚ ̕ ῀ ꜚҍ ῀ ꜚ Ȃ 

ԋ   

׃ ̕ Ȃ 

҈   

̕ ⱬ Ȃ 

  

ѿ ̕ᶏ Ȃ 

̔ 

ԅ ̆ ȁ Ȃ 

 

ԋ   

̔ 

ѿ ↕̆ Ȃ 

̔ 

4 Ȃ 

ῤ ̔ 

ѿ  ѿ ↕ 

└ ̕ ᶏ Ȃ 

ԋ   

̕ ῤ Ὲ Ȃ 

҈  ῤ ꜚ ᵣ ⱬ  

₃ ⱬ ̂҉ ⱬ ̆ⱴ ⱬ ̆ ⱬ ̆ ⱬ Ȃ̃ 

  

̕ ꜚ ̕ Ȃ 

ԓ   

̕ ᴆ̕ Ȃ 

̔ 

ԅ ⱬ ̆ ѿ ↕ Ȃ 

 

ԋ ѿ  └  

̔ 

̆ ̆‪ Ȃ 
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̔ 

2 Ȃ 

ῤ ̔ 

ѿ  ᵝ  

ᵝ ᶭ ̕ Ȃ 

ԋ  Ҭ  

Ҭ ̕ Ȃ 

҈  Ҭ ⱬȁ  

Ҭ ⱬ ̕ ̕ Ȃ 

 Ҭ  

̕ ȁ Ȃ 

ԓ  Ҭ  

̕ Ȃ 

Έ  ‪  

ᵣ ̕ ⱬ ̕‪ ῒ‪ Ȃ 

̔ 

ȁ ‪ Ȃ 

 

҈ȁ ӥ  

1ȁ ̆ └ ̆ ₮ ̆1989 

2ȁ ̆ Ύ̆ ₮ ̆1998 

3ȁ Ḥ̆ └ ̆ ₮ ̆1991 

 

ᶏ ΐ ף  

ᵣ ȁᴰ Ȃ 
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西北师范大学环境工程专业课程教学大纲 

≪⊗ḉ᧝࡬ᐛぁⅠ 

 

ѿȁ  

̂ѿ̃  

Ғҙ ӊѿȂ 

̂ԋ̃  

ӟᶏ ȁ ץ ᵬ ȁ

̆ ̆ ӟ ץ̆ Ῑ

Ғҙ ᶏӊ ѿ Ғҙ Ȃ 

̂҈̃ ῤ  

ȁ ⱬ ȁ ȁ ȁ

ȁ ȁ Ῑ Ȃ 

̂ ̃  

36 Ȃ 

̂ԓ̃  

Ȃ 

 

ԋȁ  

ѿ   

̔ 

└̆№ └̆ ̆ Ȃ 

̔ 

4 Ȃ 

ῤ ̔ 

ѿ  ᵣ└  

ᵣ└̕ Ȃ 

ԋ  ҉  

̕ ̕ ̕ Ԛ̂ Ԛ̃̕ Ԛ̕ Ԛ̕ Ԛ̕ Ԛ̕‖ Ԛ̕ Ԛ̕

̕ ̕₮ Ȃ 

҈   
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ⱳ ̕ ̕ Ȃ 

̔ 

ԅ ᵣ└ȁ ̆ ῒⱳ Ȃ 

 

 ԋ  ⱬ  

̔ 

ⱬ ᶏ ȁ ⱬ Ȃ 

̔ 

8 Ȃ 

ῤ ̔ 

ѿ  Ҭ ’ 

Ҭ ’̕ ̕ Ȃ 

ԋ  ⱬ ↕ 

Ҍ ̕Ҍ ̕Ҍ‖┘ ̕ Ȃ 

҈  ⱬ Ὲ  

ⱬ Ὲ ̕ Ὲ ̕ Ὲ Ȃ 

 ⱬ  

ⱬ ̕ ᶛȂ 

ԓ  ⱬ  

ᾟ ̕ ̕ ̕ ̕Ҍ ̕

Ȃ 

Έ   

҉Ҋ ↕̕ Ȃ 

҂  ⱬ ҽᶛ 

ῇ  ṕ ⱬ ҽᶛ 

Ӝ   
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̕ ̕ Ȃ 

ԓ   

̂ ̃̕ Ҍ Ȃ 

Έ   

ᴆҍ ̕ ҍ Ṑ ̕ ᵬ

’ҍ ̕ ⱬ ̕ ⱬ ᶛȂ 

̔ 

ԅ ȁ ̆ ᵀ ̆ ȁ

Ȃ 

 

ԓ   

̔ 

̆ ̆Ԛ Ȃ 

̔ 

4 Ȃ 

ῤ ̔ 

ѿ   

̕ ̕ Ȃ 

ԋ   

̕ ̕ ̕ ̕ ̕ ̕ ̕

Ȃ 

҈   

̕ ᵬ ̕ ҍ Ȃ 

 Ԛ  

Ԛ ̕ Ԛ ̕ Ԛ Ȃ 

ԓ   

‰ ̕ Ȃ 

̔ 

ԅ ҍԚ ̆ Ȃ 

 

Έ   

̔ 

ҍḱ Ȃ 

̔ 
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2 Ȃ 

ῤ ̔ 

ѿ   

̕Ḥ Ȃ 

ԋ   

̕ ̕ Ȃ 

҈  ḱ  

̕ ḱ Ȃ 

̔ 

ԅ ҍ Ȃ 

 

҂  ῃ  

̔ 

̆ ̆ Ȃ 

̔ 

2 Ȃ 

ῤ ̔ 

ѿ   

̕ ̕ ῃ Ȃ 

ԋ   

̕ Ȃ 

҈   

̕ ̕ ̕ Ȃ 

  

ԓ  ̕ Ȃ 

Έ  ῃ ᶛ 

ⱴ ̕ ῃ Ȃ 

̔ 

ԅ ̆ ῃ Ȃ 

 

ῇ  ⅞ 

̔ 

⅞ ῤ Ȃ 

̔ 

2 Ȃ 
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ῤ ̔ 

ѿ  └ ΐᵣ  

̕ ᵣȂ 

ԋ  ⅞  

ҍ ̕ ҙ ̕ Ȃ 

҈  ⅞ ῤ  

⅞ ῤ ̕ ̕ ∆ Ȃ 

̔ 

ԅ ⅞Ȃ 

 

п、৸㘹Ҝⴤ 

1ȁ ḱ ̆ ̂҉Ύ̃̂ ̃̆ Ҭ ҙ₮ ̆2010 

2ȁ ̆ ̆Ҭ ҙ₮ ̆2011 

 

ᶏ ΐ ף  

ᵣ ȁᴰ Ȃ 
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西北师范大学环境工程专业课程教学大纲 

≪⊗ḉ᧝࡬ᐛぁⅡ 

 

ѿȁ  

̂ѿ̃  

Ғҙ ӊѿȂ 

̂ԋ̃  

ӟᶏ ȁ Ҥ ץ └ ȁ

̆ԅ └ ̆ ӟ ̂ ̃ ץ̆ Ῑ

Ғҙ ᶏӊ ѿ Ғҙ Ȃ 

̂҈̃ ῤ  

Һ ᵣ ῒ‪ ̆ ȁ ȁ ̆ ҍ

Ȃ 

̂ ̃  

54 Ȃ 

̂ԓ̃  

Ȃ 

 

ԋȁ  

Ӝ  ₮  

̔ 

̆ ᵣ ‪ᵬ ̆ Ȃ 

̔ 

4 Ȃ 

ῤ ̔ 

ѿ   

̕ ̕ Ȃ 

ԋ  Ҭ ҍ  

ᵣ ‪ᵬ ̕ Ҍ ᵣҬ ᵬ Ȃ 

҈  ₮  

ᵣ ῒ └̕ Ȃ 
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̔ 

ԅ ₮ ȁ ̆ ᵣ ‪ᵬ ̆

Ȃ 

 

  

̔ 

̆ ̆ⱴ ҉ Ȃ 

̔ 

10 Ȃ 

ῤ ̔ 

ѿ   

ᵬ ̕ ̕ Ȃ 

ԋ   

̕ ̕ ῒ ̕ ᵬ Ȃ 

҈   

ᵬ ̕ ̂ ȁ Ȃ̃ 

  

̕ ѿ ↕ ̕ ̕ ̕ ̕

̕ Ȃ 

ԓ  Ӳ 

ȁ ̕ Ӳ Ȃ 

Έ  ҉  

҉ ̕ⱴ ҉ ̕ ⱬ ҉ Ȃ 

̔ 

ȁ ȁ ȁ Ӳȁ ҉ ̆

ᵬ ȁ ᴆ ⱴ ҉ Ȃ 

 

ѿ  ꜚⱬ  

̔ 

̆ ̆ ̆

̆ Ȃ 

̔ 

4 Ȃ 

ῤ ̔ 

ѿ   
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̕ ̕ Ȃ 

ԋ   

̕ Ȃ 

҈   

̕ Ȃ 

 ̇  

̕ ̕ ӈ Ȃ 

ԓ   

ῒ Ȃ 

Έ   

₃ Ẋ ̕ ῏ Ȃ 

̔ 

̆ԅ ̕

ӈȁ ӈȂ 

 

ԋ   

̔ 

̆ ᵣᴰ ̆ ̆ ȁ ȁ Ȃ 

̔ 

14 Ȃ 

ῤ ̔ 

ѿ    

̕ Ҭ Ȃ 

ԋ  ᵣᴰ  

ᵣᴰ ̕ ̕ ̕ Ȃ 

҈   

⁞ ̕№ ̕ ῃ ̕ ̕ ̕ ̕ ̕ ̕

̕AB ̕SBR Ȃ 

  

Ȃ 

ԓ  Ҭ ѿ֓  

ⱬ ̕ ̕ ̕ ̕ Ả ̕ ᴰ ̕

̕ ̕ ̕PH ̕ ̕ ῒ └Ȃ 

Έ  ԋ  

̕ԋ Ȃ 
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̔ 

ᵣᴰ ȁ ‪ ̆ ȁ └ ̆

ȁ Ҭ ‗ ̆ԅ Ȃ 

 

҈   

̔ 

̆ ̆ Ȃ 

̔ 

8 Ȃ 

ῤ ̔ 

ѿ   

̕ ̕ ̕ ̕ ⱳ

̕ ῒ Ȃ 

ԋ   

̕ ̕ Ȃ 

҈   

̕ ̕ Ȃ  

  

̕ ̕ ᴨ ̕ ĺĺ ᵣ Ȃ 

̔ 

̕ ≢ȁ ȁ ȁ ᵬ ȁ

Ȃ 

 

  

̔ 

̆ ̆Ὶ ̆ ̆ ‪ Ȃ 

̔ 

2 Ȃ 

ῤ ̔ 

ѿ   

ӈ ̕ ̕Ὶ ̕ ̕ ̕ Ȃ 

ԋ   

‪ ̕ ̕ Ȃ 

̔ 

ᴪ ᴪῒ ᵬ Ȃ 
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ԓ   

̔ 

̆ ̆ ̆ Ȃ 

̔ 

2 Ȃ 

ῤ ̔ 

ѿ    

̂ ȁPH ṿȁ ȁ ȁ Ҭ Ῑ ̃̕ Bryant

Ȃ 

ԋ   

̕ ̕ ̕҉ ̕№ Ȃ 

҈   

̕ ̕ Ȃ 

  

Ȃ 

̔ 

ȁ ȁ Ȃ 

 

Έ  ҍ  

̔ 

₀ ̆Ҭ ̆ ̆ ̆ ̆ ╕̆ ̆

֜ ̆ ̆ ̆ ̆ Ȃ 

̔ 

10 Ȃ 

ῤ ̔ 

ѿ  ₀  

₀ ↕̕ ₀╕ ꜛ₀╕̕ ₀ Һ ̕ ₀ Ȃ
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̕ ̕ ╕̕ ̕ Ҭ Ȃ 

Έ  ֜  

֜ ╕̕ ֜ ̕ ֜ ̕ ֜ Ҭ Ȃ 

҂   

╕̕ ̕ ̕ Ҭ Ȃ 

ῇ   

̕ ̕ ̕ Ȃ 

Ӝ  ҳ  

ҳ ῒ Ȃ 

̔ 

₀ ̕ ₀╕ № ̆ ₀ Һ ̆ ₀ ̆ԅ Ҭ ̆

̆ ̕ 

ȁ ֜ ȁ ̕ ╕ȁ ֜ ȁ ╕ȁ

ҍ ̆ Һ ̆ ֜ ̕ №Ҍ ȁ

ᴆȂ 

 

҂   

̔ 

ȁ ̆ ̆ Ȃ 

̔ 

8 Ȃ 

ῤ ̔ 

ѿ   

Ҭ Ȃ 

ԋ  ‰ 

̆ ‰Ȃ 

҈   

Ȃ 

  

ȁ Ȃ 

ԓ  ῃ  

ᵀ̆ ῃ ̆ Ȃ 

̔ 

ԅ Ҭ ȁ ̕ ȁ ̕ ̆

≢ῖ ̕ԅ ҈ Ȃ 
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ῇ   

̔ 

̆ ̆ ̆ Ȃ 

̔ 

8 Ȃ 

ῤ ̔ 

ѿ  ȁ  

ȁ Һ ̕ ̕ Ҭ № ῒ Ȃ 

ԋ   

̕ ╠ Ȃ 

҈   

̕ ̕ Ȃ 

  

№ ̕ Һ ̕ ̕ ̕

≠ Ȃ 

ԓ   

ᴇ ̕ⱴ ̕ ̕ ῒ Ȃ 

Έ   

ҍ ̕ Ȃ 

̔ 

̆ ̆ ̆ԅ

ȁ ȁ Ȃ 

 

Ӝ   

̔ 

ȁ Ȃ 

̔ 

2 Ȃ 

ῤ ̔ 

ѿ   

῏ ̕ Ȃ 

ԋ  ȁ  

̕ ҙ Ȃ 

҈   
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ῤ ̕ ↕Ȃ 

  

ӈ̕ῤ ̕ ᶛȂ 

̔ 

ԅ ̆ ȁ ↕ ῤ ̆

ῖ Ȃ 

 

҈ȁ ӥ  

1ȁ Һ ̆ └ ̆ ₮ ̆1990 

2ȁ ̆ ̆ ҙ₮ ̆1998 

3ȁ ̆ ҍ ̆ ₮ ̆1999 

 

 

ᶏ ΐ ף  

ᵣ ȁᴰ Ȃ 
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西北师范大学环境工程专业课程教学大纲 

≪⊗ḉ᧝࡬ᐛぁᇔ僂 

 

ѿȁ  

̂ѿ̃  

Ғҙ ӊѿȂ 

̂ԋ̃  

ᶏ ⱴ ̆ԅ ᵥ ̆∆

̆∆ № Ȃ 

̂҈̃ ῤ  

̆ Ҭ ̆∆ ᴨ

ⱬȂ 

̂ ̃  

36 Ȃ 

̂ԓ̃  

Ȃ 

 

ԋȁ  

̂ѿ̃  

ᵬ ̆ ȁ

̆ԅ ⱴ └ └ Ȃ 

̂ԋ̃  

   ≢  

1  4  Ạ 

2  4  Ạ 

3 ᾟ  4  Ạ 

4 ᵣ  4  Ạ 

5 ₀  4  Ạ 

6  4  Ạ 

7  4  Ạ 

8 ֜ ῃ֜  4  Ạ 

9  4  Ạ 

10 ₀  4  Ạ 
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11 ̂ ̃  2  Ạ 

12  2  Ạ 

̂҈̃ ῤ  

ᇔ僂жφ⭫䀙⌋༺⨼੡䬢ᓕ≪ 

 

ԅ ̆ԅ Ҭ ӊ ῏ Ȃ 

ῤ  

Ȃ ̆ Ώ₮ ̕ ̆ ֟

̕ Ҍ ̆ ῒ Ȃ 

ת ҍ ╕ 

̆ ̆ ̆ԋ ԋ ̆ ‰ ̆ ‰ᶏ Ȃ 

ᇔ僂ӂφ⍱ᙝ⛣੮䱺⌋༺⨼੡䞐ᓕ≪ 

 

ԅ ᵬ ̕ Ȃ 

ῤ  

Ȃ └ ̕ №ᾣᾣ ᶏ Ȃ 

ת ҍ ╕ 

̆ ̆ ̆ ̆ Ȃ 

ᇔ僂пφ㺞䶘ᴓ≊ಞݻ≝ 

 

ԅ Ҭ ̕ ṿȂ 

ῤ  

ᾟ ̆ ₮ Ȃ 

ת ҍ ╕ 

̆ ̆ ꜚ ̕250 10 ҩ̆ ̆ ̆ ̆

֒̕ ̆ ̆ ̆ ̆ ╕Ȃ 

ᇔ僂഑φ㠣≝ौ≊։༺⨼ᴿ㢨ᓕ≪ 

 

ԅ ᵣ ̕ ᵣ ̕

ԅ └ ᵬ Ȃ 

ῤ  

ᵣ ̆ ᵣ Ȃ 

ת ҍ ╕ 

̆ ̆ ̆ ᵣ ̆ Ȃ 

ᇔ僂ӊφ␭ࠓᇔ僂 
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ӟ ᵣ ₀ ̆ ̆ⱴ ₀ ̕ ӟ

₮ ᴆȂ 

ῤ  

ᵣ ₀ ̕ᶏ ֜ ᶃ ᴆȂ 

ת ҍ ╕ 

Έ ₀ ̆ ᾣ ̆ת ̆ ̂16 ҩ̃̆ ҈ ̂6 ҩ̃̕ ̆҈

₀╕Ȃ 

ᇔ僂ޣφ⭫⑍᷆ಞ 

 

№ ȁ№ ȁ ȁұ ̆ԅ ᵬ ҍ Ȃ 

ῤ  

№ ᴆ ̕ ̕ ᶏ Ҭ Ԋ Ȃ 

ת ҍ ╕ 

Ȃ 

ᇔ僂йφ䗽┚ 

 

̕ⱴ Ȃ 

ῤ  

̂1̃ ‖ ’̔ ⱬ № ̆ ҍ‖ ῏ ̆ └‖

ҍ ῏ Ȃ 

̂2̃ ҍ ᵬ ῏ ̆ └ ҍ ῏ Ȃ 

ת ҍ ╕ 

̆ ̆ת ̆ ̆ Ȃ 

ᇔ僂ޡφᕰ䞮ᙝ≘⿱ᆆӚᦘṇ㜸ޞӚᦘᇯ䠅Ⲻ⎁ᇐ 

 

ῃ֜ ̆ ῃ֜ ̆№ Ȃ 

ῤ  

̂1̃ῃ֜ ̕ 

̂2̃ ̂ ̃ ̕ 

̂3̃ Ȃ 

ת ҍ ╕ 

̆ ̆ ̆HCL̂1Ñ̆ NaOĤ0.1Ñ̆ NaCL̂1Ñ̆ ╕̂0.1% Ȃ̃ 

ᇔ僂ғφਃ⑍䙅ᇔ僂 

 

ԅ ̆ ‪ Ȃ 
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2ȁ ̆ ̆ ₮ ̆2001 

 

ᶏ ΐ ף  

ᵣ ȁᴰ Ȃ 
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西北师范大学环境工程专业课程教学大纲 

ಠ༦᧝࡬ᐛぁ 

 

ѿȁ  

̂ѿ̃  

Ғҙ ӊѿȂ 

̂ԋ̃  

ף ҙȁ֜ ҙ ̆ ҹ ῤ Ὲ

ӊѿȂ №ң №̔ ̆ ӈȁ ȁ ᴇ ‰ȁ

ץ ᴇȂ └ ̔ ȁ ȁ ȁ ȁ ⁞ Ȃ

ᶛ̆ ̆ ҉ץ Ȃ 

̂҈̃ ῤ  

└ Ғҙ ѿ Ғҙ Ȃῒ ȁ

ȁ ᴇ ȁ ȁ └

̆ ȁ ȁ ȁ⁞ ̆ᶏ └ ҍ

Ȃ 

̂ ̃  

36 Ȃ  

̂ԓ̃   

Ȃ 

 

ԋȁ  

ѿ   

̔ 

ӈ̆ № ̆ Ȃ 

̔ 

2 Ȃ 

ῤ ̔ 

ѿ  ӈ №  

ӈ ȁ ȁ ᵞ № ̕ ̔

ӈȁ ꜚⱬ ȁ ȁ ȁ ȁ ȁ ȁ֜ ȁ ҙ ȁ
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ȁ Ȃ 

ԋ   

̕ ȁ ӄ ȁ ȁ Ȃ 

̔ 

ӈ̆ № ̆ Ȃ 

 

ԋ  ῒᴰ  

̔ 

ԅ ֟ ̕ ̕ԅ ⱴ̕ԅ ȁ

ȁ ̕ ῀ ̕ ᴰ Ҭ ⁞Ȃ 

̔ 

4 Ȃ 

ῤ φ 

ѿ  ֟  

Һ ῤ ̔ ֟ ȁ Ȃ 

̔ ȁ ȁᴰ ȁ׃ ȁ ȁ ȁ ȁ ȁ Ȃ 

ҍ ̂ ⱬ ̃̔ ԅ ֟ ȁ Ȃ 

ԋ   

Һ ῤ ̔ Ȃ 

̔ ȁ ⱳ ȁ ȁ ȁ ȁ ȁ ȁ Ȃ 

ҍ ̂ ⱬ ̃̔ ԅ Ȃ 

҈  ⱴ 

Һ ῤ ̔ ⱴȂ 

̔ ȁҌ ȁ ȁ Ȃ 

ҍ ̂ ⱬ ̃̔ ԅ ⱴȂ 

 ȁ ȁ  

Һ ῤ ̔ ȁ ȁ Ȃ 

̔ ȁ ȁ ῀ ȁ ῀ Ȃ 

ҍ ̂ ⱬ ̃̔ ԅ ȁ ȁ Ȃ 

ԓ   

Һ ῤ ̔№ ȁ ȁ ⱳ ȁ ӈ ҈ ӊ ῏ ȁ№ ⱴҍ ⁞Ȃ 

̔№ ȁ ȁ ⱳ ȁ ӈ ҈ҩ ӊ ῏ ȁ№

ⱴҍ ⁞Ȃ 

ҍ ̂ ⱬ ̃̔ ԅ ȁ ⱳ ȁ ӈ ҈ ӊ ῏ ȁ№

ⱴҍ ⁞Ȃ 
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Έ  ᴰ Ҭ ⁞ 

Һ ῤ ̔ ᴰ ȁ ȁ ȁ ȁ ᴆ 5 ⁞ Ȃ 

̔ ᴰ ⁞ Adȁ ⁞ Aaȁ

⁞ Agȁ ⁞ Abȁ ᴆ ⁞ AmȂ 

ҍ ̂ ⱬ ̃̔ ᴰ ȁ ȁ ȁ ȁ ᴆ

⁞Ȃ 

̔ 

̔ ȁ ȁᴰ ȁ׃ ȁ ȁ ȁ ȁ

ȁ Ȃ 

            

҈  ᴇ ‰ 

̔ 

ᴇ ̆ ᴇ ‰ Ȃ 

̔ 

4 Ȃ 

ῤ φ 

ѿ  ᴇ  

Һ ῤ ̔ ȁA ȁ A ȁ № ȁ֜ ȁ

ȁ Ȃ 

̔ ȁA



൦⨼ф⧥ູ〇ᆜᆜ䲘⧥ູᐛぁщѐᮏᆜཝ㓨 

 

 240 

2 Ȃ 

ῤ φ 

ѿ ת   

Һ ῤ ̔ᴰ ȁA ȁ ȁ ‰ ȁ҉Ҋ ȁҬ Ȃ 

̔ᴰ ȁA ȁ ⁞ ȁ ȁ ȁ ‰ ȁ҉Ҋ

ȁҬ Ȃ 

ҍ ̂ ⱬ ̃̔ ת Ȃ 

ԋ   

Һ ῤ ̔ ȁ ֜ ȁ ꜚ  Ȃ 

̔ ȁ ȁ ֜ ȁ ꜚ Ȃ 

ҍ ̂ ⱬ ̃̔ Ȃ 

҈  ҙᴑҙ  

Һ ῤ ̔ ȁ Ȃ 

̔ ֟ ȁ ȁ Ȃ 

ҍ ̂ ⱬ ̃̔ ҙᴑҙ Ȃ 

̔ 

ת ᶏ ̆ Ȃ 

 

ԓ  ᴇ 

̔ 

ᴇ ӈ̕ ᴇ ᵬ ῤ ̕ ̕Ὲ

Ȃ 

̔ 

2 Ȃ 

ῤ φ 

ѿ  ᴇ ӈ 

Һ ῤ ̔ ↕- Ȃ 

̔ ↕- Ȃ 

ҍ ̂ ⱬ ̃̔ ↕- Ȃ 

ԋ  ᴇ ᵬ ῤ  

Һ ῤ ̔ ᴇ ᵬ ȁ ᴇ ᵬ  Ȃ 

̔ ᴇ ᵬ ȁѿȁԋȁ҈ ᴇ ᵬ ⅞№ȁ ᵬ Ȃ 

ҍ ̂ ⱬ ̃̔ ԅ ᴇ ᵬ ȁ Ȃ 

҈   

Һ ῤ ̔ ȁ Ȃ 
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̔ ֟ ȁ ȁ ȁ₃ᵥ ⁞ȁ

⁞ȁ ⁞Ȃ 

ҍ ̂ ⱬ ̃̔ ԅ ȁ Ȃ 

 ᶛ 

Һ ῤ ̔ Ὲ ȁ Ὲ Ȃ 

̔ Ὲ ȁῈ Ȃ 

ҍ ̂ ⱬ ̃̔ ԅ Ὲ ȁ Ὲ Ȃ 

̔ 

ᴇ ӈ ̆ ᴇ ᵬ ῤ

└ Ȃ 

 

Έ  └  

̔ 

└ ҍ ↕̕ № ̕ └Ȃ 

̔ 

2 Ȃ 

ῤ φ 

ѿ  └ ҍ ↕ 

Һ ῤ ̔ └ ȁ ↕ҍѿ Ȃ 

̔ ȁᴰ ȁ ȁ Ȃ 

ҍ ̂ ⱬ Ȃ̃ 

ԋ  №  

Һ ῤ ̔ ᴇ ᵬ ȁ ᴇ ᵬ  Ȃ 

̔ ȁ ꜚⱬ ȁ Ȃ 

ҍ ̂ ⱬ ̃̔ ԅ № Ȃ 

҈  └ 

Һ ῤ ̔ ҙ ֟ ȁ֜ ȁ ȁ ᴪ Ȃ 

̔ ҙ ֟ ȁ֜ ȁ ȁ ᴪ ȁ ⅞

ҍ └ȁ ֜ └ȁ ȁ Ȃ 

ҍ ̂ ⱬ ̃̔ ԅ └Ȃ 

̔ 

└ ҍ ↕ Ȃ 

 

҂  ῤ  

̔ 
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№ ̕ ̕῍ ̕ ῤ Ȃ 

̔ 

6 Ȃ 

ῤ φ 

ѿ  №  

Һ ῤ ̔ ȁ ȁ ȁ ȁ ῀ ȁ

῀ Ȃ 

̔ № ȁ ȁ ȁ ȁ

ȁ ȁ ῀ ȁ ῀ Ȃ 

ҍ ̂ ⱬ ̃̔ ԅ № Ȃ 

ԋ   

Һ ῤ ̔ ȁ ȁ ᵣ Ȃ 

̔ ȁ ꜚⱬ ȁ Ȃ 

ҍ ̂ ⱬ ̃̔ ԅ ȁ Ȃ 

҈  ῍  

Һ ῤ ̔ ҍ ῍ ȁ ῍ ȁ ȁ

ᵣȂ 

̔῍ ȁ ῍ ȁ῍ ҍ ȁ

ҍᴨ Ȃ 

ҍ ̂ ⱬ ̃̔ ԅ ῍ ȁ ῍ ȁ Ȃ 

 ῤ  

Һ ῤ ̔ ῤ ȁ ȁ ȁ ȁ ȁ ȁ ⁞

ȁ ȁ ȁ Ȃ 

̔ ȁ ȁ ȁ ȁ ȁ Ȃ 

ҍ ̂ ⱬ ̃̔ ԅ ῤ Ȃ 

ԓ   

ץ Ὲ ҹᶛȂ 

Һ ῤ ̔ Ὲ ȁ῍ ȁ ȁ ῤ ȁ

ȁᴪ Ȃ 

̔ Ὲ ȁ῍ ȁ ȁ ῤ

ȁ ȁᴪ ȁ ᴪ Ȃ 

ҍ ̂ ⱬ ̃̔ Ȃ 

̔ 

└ № ̆ ̆῍

̆ ῤ Ȃ 



൦⨼ф⧥ູ〇ᆜᆜ䲘⧥ູᐛぁщѐᮏᆜཝ㓨 

 

 243 

 

ῇ   

̔ 

ᴇ̆ ̆ ̆ ̆ Ȃ  

̔ 

6 Ȃ 

ῤ φ 

ѿ  ᴇ 

Һ ῤ ̔ ȁ ȁ ȁ ȁ ῀ Ȃ 

̔ ȁ ȁ ȁ ȁ ῀ Ȃ 

ҍ ̂ ⱬ ̃̔ ԅ ᴇȂ 

ԋ   

Һ ῤ ̔ ȁ ȁ ȁ꞊ └ȁ └ȁ └ȁ

└  Ȃ 

̔ ȁ ȁ └Ȃ 

ҍ ̂ ⱬ ̃̔ ԅ Ȃ 

҈   

Һ ῤ ̔ ȁ Ȃ 

̔῍ ȁ῀ ᵞԍ῍ ȁ῀ ԍ῍ ȁ

Ȃ 

ҍ ̂ ⱬ ̃̔ ԅ Ȃ 

  

Һ ῤ ̔ ᴆ ȁ ȁ Ȃ 

̔ ȁ ȁ ȁ Ԋ

Ȃ 

ҍ ̂ ⱬ ̃̔ ԅ ᴆ Ȃ 

ԓ   

Һ ῤ ץ̔ ҹᶛ̆ Ḡ ῀

ȁ Ȃ 

̔ ῀ ȁ Ȃ 

ҍ ̂ ⱬ ̃̔ ԅ Ȃ 

Έ   

Һ ῤ ̔ ῀ Ȃ 

ץ̔ ῤ ҉ ҹᶛ׃ ῀ Ȃ 

ҍ ̂ ⱬ ̃̔ ԅ Ȃ 
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̔ 

ᴇ̆ ̆ ̆ ̆

Ȃ 

 

Ӝ   

̔ 

№ ȁ ᴇ ̆ ̆ ̆ ̆ ̆

̆ ᶛȂ 

̔ 

2  

ῤ φ 

ѿ  № ȁ ᴇ  

Һ ῤ ̔ ȁ ꜚⱬ ȁ ȁ ᴇ ȁ

№ ȁ ȁ ⱬ Ȃ 

̔ᴰ ȁ ῀ ȁ⁞ ȁ ⁞ ȁ ⱬ

ⱬ Ȃ 

ҍ ̂ ⱬ ̃̔ ԅ № ȁ ᴇ Ȃ 

ԋ  ⱬ  

Һ ῤ ̔ ⱬ ȁ ȁ ȁ

 Ȃ 

̔ ⁞ȁ ȁ ȁ ȁ ȁ

ȁ ȁ ȁ Ȃ 

ҍ ̂ ⱬ ̃̔ ԅ ⱬ ȁ Ȃ 

҈   

Һ ῤ ̔ ȁ ȁ ȁ῍ ȁ

Ȃ 

̔ ȁ ȁ҉Ҋ ȁ ȁ῍

K ṿȁ ȁ ȁ Ȃ 

ҍ ̂ ⱬ ̃̔ ԅ ȁ ȁ Ȃ 

  

Һ ῤ ̔ - ȁ -῍ Ȃ 

̔ - Ȃ 

ҍ ̂ ⱬ ̃̔ ԅ Ȃ 

ԓ   

Һ ῤ ̔ Ȃ 
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̔ ῀ ȁ Ȃ 

ҍ ̂ ⱬ ̃̔ ԅ Ȃ 

Έ  ᶛ 

Һ ῤ ̔ ῍ Ȃ 

̔ ⁞ȁ ȁ ȁ Ȃ 

ҍ ̂ ⱬ ̃̔ ῍ ̆ ҉Ҋ

Ȃ 

̔ 

№ ȁ ᴇ Ȃ 

 

 ⁞  

̔ 

ꜚ ֲᵣ ᴇ̆ ꜚ └ ̆ ̆ ᾝᴆ̆ ⁞ Ȃ 

̔ 

4 Ȃ 

ῤ φ 

ѿ  ꜚ ֲᵣ ᴇ 

Һ ῤ ̔ ꜚ ֲᵣ ȁ ᵣ ꜚ ‰ȁ ꜚ ‰Ȃ 

̔ ꜚ ‰ȁ ᵣ ꜚ ‰ȁ ᴇ ȁ ꜚ ‰ ȁ

ꜚ ‰ ȁ ꜚ ‰Ȃ 

ҍ ̂ ⱬ Ȃ̃ 

ԋ  ꜚ └  

Һ ῤ ̔ ꜚ └ ȁ ꜚ ᴰ Ȃ 

̔ Ȃ  

ҍ ̂ ⱬ ̃̔ ꜚ └ ȁ ꜚ ᴰ Ȃ 

҈   

Һ ῤ ̔ ꜚ ᴰ ȁ ⱬᴰ Ȃ 

̔ ⱬᴰ ȁ ҳ ̆ ȁ └ȁ └ȁ

└Ȃ 

ҍ ̂ ⱬ ̃̔ ꜚ ᴰ ȁ ⱬᴰ Ȃ 

 ᾝᴆ 

Һ ῤ ̔ ⁞ ȁ ⁞ ȁ ȁῒ ᾝᴆȂ 

̔ ⁞ ȁ꞊ ȁ ȁ ᵬ ȁ

ⱬȁꜚ ȁ ȁ ȁ Ҋ ȁ Ҋ Ȃ 

ҍ ̂ ⱬ ̃̔ ԅ ᾝᴆȂ 
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ԓ  ⁞  

Һ ῤ ̔ ⁞ ȁ Ȃ 

̔ ȁ ȁ ╕ȁ ⁞ Ȃ 

ҍ ̂ ⱬ ̃̔ ⁞ Ȃ 

Έ  ᶛ 

Һ ῤ ̔ қ ⁞ ⁞ ᾝᴆ Ȃ 

̔ қ ⁞ ⁞ ᾝᴆ Ȃ 

ҍ ̂ ⱬ ̃̔ ⁞ ᾝᴆ Ȃ 

̔ 

ꜚ ֲᵣ ᴇ̆ ꜚ └  

 

ѿ  └ ᶛ 

̔ 

҉ץ ̆ └ Ȃ 

̔ 

2 Ȃ 

ῤ φ 

ѿ  └  

Һ ῤ ̔ № ȁ ȁ ȁ

Ȃ 

̔ ȁ ȁ ȁ ⁞ ȁ Ȃ 

ҍ ̂ ⱬ ̃̔ └ Ȃ 

̔ 

└ Ȃ 

 

҈ȁ ӥ  

1ȁ ̆ └ ( 1 )̆ ֤̔ ₮ ̆2002 

2ȁ ̆ ҍ ꜚ └ Ύ( 1 )̆ ֤̔ ҙ₮ ̆2002  

3ȁ ̆ └ ( 1 )̆ ֤̔ ₮ ̆1988  

4ȁ ̆ └ ( 1 )̆ ֤̔ ₮ ̆2002 

6ȁ Һ ̆. └ ( 1 )̆ ֤̔ ₮ ̆2001  

7ȁ Ώ Һ ̆ ᴑҙ Ύ( 1 )̆ ֤̔‚ ҙ₮ ̆2001   

8ȁ ̆ ҍ ( 1 )̆ ֤̔ ₮ ̆1997  

9ȁ שּׂ ̆ ҍ └( 1 )̆ ֤̔Ҭ ₮ ̆1992  

10ȁ Ḡ ̆ ҙ ( 1 )̆ ֤̔Ҭ ₮ ̆1993  
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11ȁ ̆ ꜚⱬ ҍ ( 1 )̆ ֤̔ ₮ ̆1995  

12ȁ Ḡ Ὲ ̔http://www.yjepe.com/index.htm 

13ȁ Ὲ ̔http://www.chinabmsa.com/index.htm 

 

ᶏ ΐ ף  

ᵣ ȁᴰ Ȃ 

         

  

http://www.yjepe.com/index.htm
http://www.chinabmsa.com/index.htm
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西北师范大学环境工程专业课程教学大纲 

ര։ᓕ⢟Ⲻ༺⨼ф༺㖤 

 

ѿȁ  

̂ѿ̃  

Ғҙ ӊѿȂ 

̂ԋ̃  

ᵣ ҍ ȁ ȁ ҈ҩҒҙ ᴋ Ȃ

ӟ̆ᶏ ∆ ᵣ ҍ ȁ ץ ̆ҹׂ Ԋ׆ ᵣ

ҍ ᵬ Ҋ∆ Ȃ ᾢḱ ȁ№

ȁ ȁ Ȃ 

̂҈̃ ῤ  

ᶏ ԅ ᵣ ֟ ȁ ȁ№ ῒ ȁ ≠ ӈ ȁ ᵣ

̕ ᵣ ῏ ̕ Һ ῾ҙ ᵣ ȁ

≠ ץ ῏ ̕ԅ ᵣ Ȃ 

̂ ̃  

36 Ȃ  

̂ԓ̃   

Ȃ 

 

ԋȁ  

ѿ   

̔ 

ӟ ᵣ Ҥ ȁ ̆ԅ ῤ

ᵣ └ ȁ ̆ ᵣ Ȃ ᵣ

ӈȁ № Ȃ 

̔ 

2 Ȃ 

ῤ φ 

ѿ  ᵣ №  

ᵣ ̕ ᵣ ̕ ᵣ № Ȃ 
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ԋ  ᵣ ῒ └ 

ᵣ ̕ ᵣ ̕ ᵣ └Ȃ 

҈  ᵣ  

ᵣ ̕ ᵣ Ȃ 

 └ ᵣ  

└ ᵣ ֟ ̕ ̕⁞ ̕ Ȃ 

ԓ  ᵣ  

ᵣ ῤ ̕ ᵣ Ȃ 

̔ 

ᵣ ӈȁ № Ȃ ῤ ᵣ └

ȁ ᵣ Ȃ 

 

ԋ  ᵣ ȁ ҍ  

̔ 

ӟԅ ᵣ ̆ ᵣ ᵬ ̆

№ Ȃ 

̔ 

2 Ȃ 

ῤ φ 

ѿ  ҙ ᵣ ȁ  

ԋ  ȁ  

̕ № ̕ Ȃ 

҈  ᵣ  

ᵬ ̕ ᵣ ̕ Ȃ 

̔ 

ҩ ̆ Ȃ 

 

҈  ᵣ  

̔ 

ӟԅ ᵣ ̆ ᵣ ᵬ ̆

№ Ȃ ᵣ

ȁ ᵬ ̆ ̆ Ȃ 

̔ 

2 Ȃ 

ῤ φ 
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ѿ   

̕ ᵣ ̕ ȁ ҍ Ȃ 

ԋ   

̕ ‖₯ ̕◄℗ ̕ Ȃ 

҈  ᵞ ҍ  

ᵞ ̕ ̕ № Ȃ 

̔ 

̕ ↓ ᵬ ȁ

ȁᴨ № Ȃ 

 ᵣ №  

̔ 

ӟԅ ᵣ № ̆ ᵣ №ȁ ⱬ№ ȁ ⱬ№ ȁ ⱬ№

̆ᶷ ҍ҉ № № ῒ ᴆ Ȃ 

̔ 

4 Ȃ 

ῤ φ 

ѿ  № 

№ ̕ № Ȃ 

ԋ  ⱬ№  

̕ ׃ № ̕ № ̕ ⱬ№ ̕ № Ȃ 

҈  ⱬ№  

̕ ᵣ№ Ȃ 

 ⱬ№  

̕ Ȃ 

ԓ   

̕ ╕̕ ̕ Ȃ 

Έ  ῒז№  

ҍ № ̕ᾣ № Ȃ 

҂  №  

̔ 

№ № ᴨ ԍҌ ᴆ №

̕ № ̕ № ᴨ Ȃ 

 

ԓ  ҍ  

̔ 
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ӟԅ ȁ Ҭ № ῒ№ ̆ ҍ ̆

ᵬ ȁ ȁ Ȃ 

̔ 

2 Ȃ 

ῤ φ 

ѿ   

̕ Ҭ № ῒ№ ̕ Ȃ 

ԋ   

ⱬ ̕ ̕ Ȃ 

҈   

̕ ̕ⱴ ⱴ ̕‛‟ Ȃ 

  

̕ ̕ ̕ ̕ Ȃ 

̔ 

ᵬ ᴆ ̕

ȁ ᵬ Ȃ 

 

Έ  ᵣ  

̔ 

ӟԅ ᵣ ̆ ₮ ȁ ң

̆ ȁ ȁ ȁ ȁῒז ȁ ȁ

Ȃ 

̔ 

4 Ȃ 

ῤ φ 

ѿ   

ԋ   

̕ ҍ ⱴ╕̕ Ȃ 

҈   

̕ ̕ ᵣ ῒ Ȃ 

  

ԓ   

Έ  ῒז  

̕ ̕ Ȃ 

̔ 
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̆ ̕

Ȃ 

 

҂  ᵣ  

ᆜҖⴤⲺφ 

ӟԅ ᵣ ṿ ̆ ᵣ ֟ ᵣ

ꜚⱬ Ȃ 

̔ 

4 Ȃ 

ῤ φ 

ѿ  ᵣ ṿ 

῏ ṿ ̕ ṿ≠ Ȃ 

ԋ  ᵣ  

̕ ᵣ ῒꜚⱬ ̕ ᵣ Ȃ 

҈  ֟ ҍ  

₃ № ֟ ҍ ̕ ֟ ҍ ̕ ≠ Ȃ 

 ᵣ  

̕ ̕ ̕ ̕ Ȃ 

̔ 

ᵣ ṿȁ‪ ṿ ̆ ꜚⱬ ̕ № ᵣ ṿȁ

‪ ṿ̆ ꜚⱬ Ȃ 

 

ῇ  ᵣ  

̔ 

ӟԅ ᵣ ̆ ȁ ̆ ῖ ᵣ

֟ Ȃ 

̔ 

4 Ȃ 

ῤ φ 

ѿ   

̕ ̕ Ȃ 

ԋ  ῖ ᵣ  

֟ ̕ ֟ ̕ ֟

̕῾ ᵣ ֟ Ȃ 

̔ 
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̆ ↓ҽ ȁ ңҩΐᵣ ᶛ ῖ ᵣ

Ȃ 

 

Ӝ  ᵣ ҍ≠  

̔ 

ӟԅ ᵣ ȁ№ ̆ ̆

ȁ ̆ № Ҭ └ Ȃ 

̔ 

2 Ȃ 

ῤ φ 

ѿ   └  

̕ ȁ ȁ ̕ ̕ ῾ҙ Ȃ 

ԋ   └  

̕ ̕ ̕ ĺ Ȃ 

̔  

ȁ └ ̕ ҍ Ȃ 

 

 ᵣ ҍ≠  

̔ 

ӟԅ ҍ ȁ ̆ ȁ

ȁ ̆ ȁ Ȃ 

̔ 

2 Ȃ 

ῤ φ 

ѿ   

ҍ ̕ ̕ ̕ ̕

῾ҙ≠ Ȃ 

ԋ   

̕ ̕ ̕ ̕ Ạ Ȃ 

̔ 

̂ ̃ ȁ Ȃ 

 

ѿ  ‚ ҍ ῖ ᵣ ҍ≠  

̔ 

ӟԅ ȁ ȁ ȁ ȁ ȁ ȁῒ
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Ȃ ₃ Ȃ 

̔ 

4 Ȃ 

ῤ φ 

ѿ   

̕ ̕ ≠ Ȃ 

ԋ   

̕ ҍⱴ ̕ ≠ Ȃ 

҈   

̕ ֟ ̕ ≠ Ȃ 

  

̕ ≠ ̕ Ȃ 

ԓ   

̕ ≠ ̕ Ȃ 

Έ   

̕ ≠ Ȃ 

҂  ȁ Ỳ ╕ 

ῇ  ῒז  

̔ 

ȁ ȁ ȁ ȁ ȁ ȁῒ ≠ Ȃ

̆ № ҉ ₃ ҍ≠ Ȃ 

 

ԋ  ᵣ  

̔ 

ӟԅ ᵣ ȁ № ̆ ȁ Ԛ ȁ

ȁ ᵬ ̆ Ҋ Ḡ Ȃ 

̔ 

4 Ȃ 

ῤ φ 

ѿ   

№ ̕ ̕ Ԛ ̕ Ȃ 

ԋ   

̕ ̕ ̕ Ȃ 

҈  ῃ  

̕ ҍּס ̕ ᴇ̕ ̕ ̕ Ҋ Ḡ
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̕ └̕ ᵣ └̕ ᵬ̕ Ȃ 

̔ 

ҩ Ҋ Ḡ ҍ Ȃ 

 

҈ȁ ӥ  

1ȁȇ ᵣ ҍ Ȉ̂ ḱ ̃̆ ₮ Ȃ 

2ȁ ȇ̆ ᵣ ҍ Ȉ̆  ₮ ̆1990 

2ȁ Һ ȇ̆ ᵣ Ȉ̆  ₮ ̆2000.1 

3ȁȇ ᵣ Ȉ̆ Ύ ̆ ₮ ̆ 2003 

4ȁ Һ ̆ ҍ ̆ ֤̔‚ ҙ₮ ̆1979 

 

ᶏ ΐ ף  

ᵣ ȁᴰ Ȃ 
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西北师范大学环境工程专业课程教学大纲 

⧥ູ㿺ࡈᆜ 

ѿȁ  

̂ѿ̃  

Ғҙ ӊѿȂ 

̂ԋ̃  

⅞ ҍ ȁ ⅞ ȁ ᴪ ȁ ֟ ̆

ᶷ ԍ ⅞ ҍ Ȃ ӟ̆ ᶏ ⅞

̆∆ ΐ ⅞ ⱬȂ 

̂҈̃ ῤ  

⅞ ῤ ȁᵬ ȁ ̆ ⅞ ̆ ⅞ ῤ └

̆ ⅞ ץ̆ ⅞ȁ ⅞ȁ Ḡ ⅞ȁ ᵣ

⅞ȁ ⅞ȁ ⅞ȁӠ ⅞ȁץ ⅞‗ Ȃ 

̂ ̃  

54 Ȃ 

̂ԓ̃  

Ȃ 

 

ԋȁ  

ѿ   

̔ 

⅞ ᴋⱵȁ ץ ̕ל ⅞ ӈȁ ȁ ↕Ȃ 

̔ 

3 Ȃ 

ῤ ̔ 

ѿ  ⅞  

⅞ ӈ̕ ⅞ ᵬ ̕ ⅞ҍῒ ⅞ ῏ Ȃ 

ԋ  ⅞ ↕ 

⅞ ̕ ⅞ ↕Ȃ 

҈  ⅞ ᴋⱵ  

⅞ ᴋⱵ̕ ⅞ Ȃ 
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 ⅞  ל

⅞ ̕ ⅞ ̕ ⅞ № ̕ ⅞

ל Ȃ 

̔ 

⅞ ӈȁ ҍ ↕Ȃ 

 

 ԋ  ⅞  

̔ 

ⱬ̆ ҍֲ ̆ ̕ Ȃ 

̔ 

4 Ȃ 

ῤ ̔ 

ѿ  ⱬ 

ҍ ⅞̕ ⱬҍ ⅞̔ ȁ ⱬȂ 

ԋ  ҍֲ  

ֲ̕ ῍ ֲ̕ Ȃ 

҈   

̕ ҍⱳ ̕ ̕ ҍ

⅞ ῏ ̕ ⅞ ᵬ Ȃ 

  

ҍ ⱳ ⅞̕ ҍ Ȃ 

̔ 

ȁ ⱬȁ ȁ ̕ ᴪ ⅞ ῏ Ȃ 

 

҈  ⅞ ῤ  

̔ 

⅞ ̕ ⅞ ᵣ ̆ ᴇ ̆ ⱳ ⅞̆ ⅞

‗ Ȃ 

̔ 

12 Ȃ 

ῤ ̔ 

ѿ  ⅞ ᵣ  

⅞ ̕ ⅞ ᵣ ̕ ⅞ Ȃ 

ԋ  ᴇ  

ᴇ̕ Ȃ 
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҈  ⱳ ⅞ 

ⱳ ⅞ ӈҍ ̕ ⱳ ⅞ ᶭ ῤ Ȃ 

 ⅞ ‗  

⅞ ̕ ⅞ ‗ Ȃ 

ԓ  ⅞  

⅞ ̕ ⅞ Ȃ 

̔ 

ᴇȁ ȁ ⱳ ⅞ ῤ ȁ ⅞ ᵣ ̕ ⅞

⅞̕ № ⅞ ‗ └ Ȃ 

 

 ⅞  

̔ 

ҍ ᴪ ̆ ̆ ̆ ᵣ ҍ

̆ ⅞ ‗ № ̆ ‗ № ̆ ‗ № Ȃ 

̔  

16 Ȃ 

ῤ ̔ 

ѿ  ҍ ᴪ  

̕ ᴪ Ȃ 

ԋ   

̕ Ȃ 

҈   

̕ Ȃ 

 ᵣ ҍ  

ᵣ ̕ Ȃ 

ԓ  ⅞ ‗ №  

‗ ῒ ̕ ⅞ ‗ № Ȃ 

Έ  ‗ №  

№ ̕ ⅞ Ȃ 

҂  ‗ №  

‗ № ̕ ‗ № Ȃ 

̔ 

ҍ ᴪ ȁ ȁ ȁ ᵣ ҍ

̕ № ⅞‗ № ӈ̕ № ⅞Ҭ ȁ ᴪȁ

№ Ȃ 
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ԓ  ⅞ 

̔ 

⅞ ῤ ȁ ȁ ȁ ̕ ⅞ ᴇȂ 

̔ 

7 Ȃ 

ῤ ̔ 

ѿ  ⅞ ῤ  

⅞ ῤ ̕ ⅞ Ȃ 

ԋ  ⅞  

̕ ⱳ ⅞̕ └ ᾝ̕ └ ⅞ Ȃ 

҈  ⅞  

⁞ ̕ ᾟ№≠ ᵣ Ȃ 

 ⅞ ᴇ 

͡ № ̕ № ̕ ⱬ№ Ȃ 

ԓ  ⅞ ᶛ 

⅞ ̕ ⅞ ῤ ҍ ̕ ⅞̕ ⅞

ᴇȂ 

̔ 

⅞ ῤ ȁ ȁ ̕ ⅞ ᵀ̕№ ⅞ Ҭ

Ȃ 

 

Έ  ⅞ 

̔ 

⅞ ῤ ̆ ⅞ ̕ └̆ ⅞

Ȃ 

̔ 

7 Ȃ 

ῤ ̔ 

ѿ  ⅞ ῤ  

⅞ ῤ ̕ ⅞ Ȃ 

ԋ  ⅞  

ᴇ ̕ ⅞ ᵣ ̕ ⱳ ⅞№Ȃ 

҈  └ 
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└ ̕ ᾛ ̕ № ↕Ȃ 

 ⅞  

⁞ ̕ᾟ№≠ ‪ ⱬ̕ Ȃ 

ԓ  └ ⅞ ᶛ 

└ ԋ └ ̕ԋ └ ̕ ԋ

└ ṿ ᶛ Ȃ 

̔ 

⅞ ῤ ȁ ⅞ ̕ ⅞ҩ Ҍ ⅞

Ҭ ᵬ ̕ № ⅞ Ȃ 

 

҂  Ḡ ⅞ 

̔ 

Ḡ ᴋⱵ̕ Ḡ ⅞ ȁῤ ҍ Ȃ 

̔ 

7 Ȃ 

ῤ ̔ 

ѿ   

ȁ ҍ ≠ ̕ Ḡ ⅞ ↕ҍ Ȃ 

ԋ  Ḡ ⅞ ῤ ҍ  

Ḡ ⅞ ᴋⱵ̕ Ḡ ⅞ ῤ ̕ Ḡ ⅞ ᵬ ̕

ҍ ᴇȂ 

҈  Ḡ ⅞  

῾ Ḡ ⅞̕ Ḡ ⅞̕ Ḡ ⅞Ȃ 

 Ḡ ⅞ ᶛ 

≠ № ̕ ≠ Ḡ Ȃ 

̔ 

ȁ ȁ ȁ ̆ Ḡ ⅞ ῤ ȁ ̕№

Ḡ ⅞ ӈҍ Ȃ 

 

ῇ  ᵣ ⅞ 

̔ 

ᵣ № ȁ ȁ ̆ ᵣ ⅞ ῤ Ȃ 

̔ 

5 Ȃ 

ῤ ̔ 
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ѿ  ᵣ  

ᵣ № ̕ ᵣ ̕ ᵣ ҍ Ȃ 

ԋ  ᵣ ⅞ ῤ  

ᵣ ⅞ ̕ ᵣ ⅞ ̕ ᵣ ⅞ ῤ ̕ ᵣ

⅞ Ȃ 

҈  ᶛ 

̕ ̕ Ȃ 

̔ 

ᵣ № ȁ ᵣ ⅞ ῤ Ȃ 

 

Ӝ  ⅞ 

̔ 

⅞ ῤ ̆ └ ̕ ⅞̆ ⅞̆Ӡ ⅞Ȃ 

̔ 

7 Ȃ 

ῤ ̔ 

ѿ  ⅞ 

⅞ ̕ ⅞ ῤ ̕ ⅞ └ Ȃ 

ԋ  ⅞ 

⅞ ̕ ⅞ ῤ ̕ ⅞ └ Ȃ 

҈  ⅞ 

ῤ ̕ ⅞ ῤ ̕ ⅞ Ȃ 

 Ӡ ⅞ 

Ӡ ⅞ ̕Ӡ ⅞ ῤ ̕Ӡ ⅞ └ ̕ Ӡ Ḡ ⅞

Ȃ 

ԓ  ⅞ ᶛ 

̔ 

⅞ҍ ⅞ ̕ ᴪ ╠ Ҋ ⅞Ȃ 

 

 ⅞‗  

̔ 

‗ ֟ ̕‗ Ȃ 

̔ 

8 Ȃ 

ῤ ̔ 
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ѿ  ‗ ֟  

‗ ֟ ̕‗ ӈ ⱳ ̕‗ ̕‗

№ ̕‗  Ȃל

ԋ  ‗  

‗ ῒ ̕‗ ῒ ̕‗

ҍ ̕‗ ֲ Ȃ 

҈  ⅞‗  

‗ № ̕ ⅞‗ ̕ ⅞ DSS Ȃ 

 ⅞‗ ᶛ 

ꜛ‗ ̕Ҭ ‗ Ȃ 

̔ 

‗ № ᵬ Ȃ 

 

҈ȁ ӥ  

1ȁ ̆ ⅞̆қ ₮ ̆1990 

2ȁ Ḡ ⅞ ȁ ⅞ Ώ ̆ ⅞ ̆ ₮ ̆1994 

3ȁ ̆ ⅞̆ ₮ ̆1995 

4ȁ̵ ̷L. ῌ ̆ ⅞ҍ‗ ̆Ҭ ₮ ̆1988 

5ȁ қȁ ȁ ̆ ⅞ ᶛ̆ ҙ₮ ̆1988 

6ȁ̵ ̷ ̆ ĺĺ ⅞ ̆Ҭ ҙ₮ ̆1990 

7ȁ̵ ̷ ᴪ̆ ⅞ ̆Ҭ ₮ ̆1989 

 

ᶏ ΐ ף ̔ 

ᵣ ҍᴰ Ȃ 
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西北师范大学环境工程专业课程教学大纲 

⧥ູⴇ⨼фⴇሕ 

ѿȁ  

̂ѿ̃  

Ғҙ ӊѿȂ 

̂ԋ̃  

ԍ Ҭ №̆ ѿ ΐᵣ ȁ ȁľ Ŀ Ḡ

ҹ̆ Ḡ ᵬľ ᴝ ̆ Ḡ ҌⱬĿ ̆ ץ ⱬ

ҹ ̆ Ḡ ᵬ ῏ ᵬ Ȃ 

̂҈̃ ῤ  

ȁ ȁ ȁ ȁ

ȁ ȁ Ԋ ҍ Ȃ 

̂ ̃  

36 Ȃ 

̂ԓ̃  

Ȃ 

 

ԋȁ  

ѿ   

̔ 

ȁ ᵝȁ ȁᴋⱵȁ ̕ ֲ Ȃ 

̔ 

3 Ȃ 

ῤ ̔ 

ѿ    

ȁ ᵝȁ ȁᴋⱵȁ Ȃ 

ԋ  ֲ  

ֲ ֲ Ȃ 

̔ 

̆ԅ ᴋⱵȁ Ȃ 
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ԋ   

̔ 

ȁ ӈȁ ȁῤ ̕ ᶭ ̕ Ḡ ̕

Ȃ 

̔ 

6 Ȃ 

ῤ ̔ 

ѿ   

ȁ ӈȁ ȁῤ Ȃ 

ԋ  ᶭ  

ᶭ Ȃ 

҈  Ḡ  

Ḡ ȁ Ȃ 

  

ȁ ȁῤ Ȃ 

̔ 

ԅ ȁῤ ȁᶭ ̕ԅ ↕ └ ̆ԅ ̕ԅ

ҍ Ȃ 

 

҈   

̔ 

ȁ ᶭ ȁѿ ῤ ̕ ̕

̕ ̕ ᵣ ̕ῒ Ȃ 

̔ 

6 Ȃ 

ῤ ̔ 

ѿ   

ȁ ᶭ ȁѿ ῤ Ȃ 

ԋ   

ȁ Ȃ 

҈   

ȁ ȁ ᵣ ȁῒ ȁ

↕ȁ Ȃ 

̔ 

ԅ ᶭ ̕ ̕ ȁ ȁ ᵣ
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̕ԅ ῒ ̕ԅ ↕ȁ

Ȃ 

 

  

̔ 

ӈȁῤ ̕ ᵬ

ҹ ̕ Ȃ 

̔ 

10 Ȃ 

ῤ ̔ 

ѿ  ӈȁῤ  

ӈȁῤ Ȃ 

ԋ  ᵬ ҹ  

ᵬ ȁ ҹ ȁ ľ҈ Ŀ└ Ȃ 

҈   

ᵬ ȁ ȁ Ȃ 

̔ 

ԅ ӈȁῤ ̆ԅ ľ҈ Ŀ└ ̕

ᵬ Ȃ 

 

ԓ   

̔ 

̕ Ȃ 

̔ 

3 Ȃ 

ῤ ̔ 

ѿ   

Ḡ ȁ ῤ ȁ ȁľ ԋԓĿ Ḡ

ῤ ȁ ᵣ ȁ Ȃ 

ԋ   

ῤ ȁ ȁ Ȃ 

̔ 

Ḡ ȁ ῤ ̕ԅ ȁľ ԓĿ Ḡ

ῤ ̕ԅ ᵣ ȁ ̕ԅ ῤ ҍ Ȃ 
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Έ   

̔ 

ҍ ̕ ᵣ ̕ Ȃ 

̔ 

4 Ȃ 

ῤ ̔ 

ѿ  ҍ  

ᵬ ȁ Ȃ 

ԋ  ᵣ  

Ḡ ᵣ ᵣ Ȃ 

҈   

ȁ ȁ ȁ ȁ ҉ẁ

ȁ Ȃ 

̔ 

ԅ ᵬ ȁ ̕ԅ Ḡ ᵣ ᵣ

̕ԅ ȁ ȁ ȁ ȁ ҉ẁ

ȁ ῤ Ȃ 

 

҂  Ԋ ҍ  

̔ 

Ԋ ̕ ̕ Ԋ

Ԋ ̕ Ḥ └ Ḡ ҽ └ Ȃ 

̔ 

4 Ȃ 

ῤ ̔ 

ѿ  Ԋ  

Ԋ ӈȁ№ ̆ ҍ Ԋ ↕ Ȃ 

ԋ   

ҍ Ԋ ↕ ̆ ֟ Ȃ 

҈  Ԋ Ԋ  

̆ ↕ȁ ‗ ̆

Ԋ Ԋ Ȃ 

 Ḥ └ Ḡ ҽ └  

Ḥ └ ̆ Ḡ ҽ └ Ȃ 

̔ 
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ԅ Ԋ ӈȁ№ ̕ ҍ Ԋ ↕ ̕ԅ

֟ ̆ԅ ̕ ↕ȁ ‗

̕ԅ Ԋ Ԋ ̕ԅ Ḥ └ Ḡ

ҽ └ Ȃ 

 

҈ȁ ӥ  

1ȁ ҹּׂ̆ש ᾝ̆ ̆Ҭ ₮ ̆2002Ȃ 

2ȁ   ֹ̆ ̆ ₮ ̆1997Ȃ 

3ȁ ̆ Ύ̆Ҭ ₮ ̆1996Ȃ 

4ȁ ̆ Ḡ ̆Ҭ ₮ ̆1994Ȃ 

 

ᶏ ΐ ף ̔ 

ᵣ ҍᴰ Ȃ 
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西北师范大学环境工程专业课程教学大纲 

⧥ູ㇗⨼ᆜ 

ѿȁ  

̂ѿ̃  

Ғҙ ӊѿȂ 

̂ԋ̃  

ӟᶏ ȁ ̆ ̕

ȁ ȁ֟ҙ ȁ ̕ Ῑ

ȁ ȁ ȁ ᴰ ‗ ⱬȂ 

̂҈̃ ῤ  

ȁᶭ ȁῤ ȁ ̆ ȁ ҙᴑҙ ȁ Ḡ

ῤ ȁᶭ Ȃ 

̂ ̃  

54 Ȃ 

̂ԓ̃  

Ȃ 

 

ԋȁ  

ѿ   

̔ 

̆ ̆ ȁῤ Ȃ 

̔ 

4 Ȃ 

ῤ ̔ 

ѿ  ҍ  

ῒ֟ ̕ ҍ ̕ ᴋⱵȂ 

ԋ  Һᵣȁ ῤ  

Һᵣȁ ῤ Ȃ 

ԋ  ҍ   

ҍ ̕ ῒ ̕  Ȃל

̔ 
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ׂ Һ ̆ ᴪ ֟ ̕ ȁῤ

̆ ῤ ȁ ῒ Ȃ 

 

 ԋ   

̔ 

ȁ ҹ ̕ Ȃ 

̔ 

4 Ȃ 

ῤ ̔ 

ѿ   

ȁ Һ ̕҈ ֟ⱬ Ȃ 

ԋ   

̕ Һ Ȃ 

҈  ҹ  

ҹ ̕ ҹ Һ Ȃ 

  

ᴪ ̕῍ ̕ ꜚ └ ‖ Ȃ 

̔ 

ȁ ȁ ҹ ̕ ҈ ֟ⱬ ȁ

ꜚ └ ‖ Ȃ 

 

҈   

̔ 

פ └ ̕ ꞉ ̕ ꞉ Ȃ 

̔ 

6 Ȃ 

ῤ ̔ 

ѿ פ  └  

̕ Ȃ 

ԋ  ꞉  

̕ ᴰ ̕ Ȃ 

҈  ꞉  

Ḥ Ὲ ̕ Ȃ 

̔ 

ȁ ȁ ȁ ᴰ ῤ ̆ Ḥ Ὲ
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Һ ῤ Ȃ 

 

  

̔ 

ȁ ‰ ̕ ̕ ̕

Ḥ Ȃ 

̔ 

6 Ȃ 

ῤ ̔ 

ѿ  Ḡ  

̕ ‰̕ Ȃ 

ԋ   

̕ ̕ ̕ ̕ ᶛ Ȃ 

҈   

̕ ̕ ᴇ ̕ ⅞ Ȃ 

 Ḥ  

Ḥ ῒ ̕ Ḥ ̕ Ḥ Ȃ 

̔ 

ȁ ‰ Ҭ ̆ ȁ

ȁ ᴇ ȁ Ḥ ̆└ ȁ ῏ Ȃ 

 

ԓ   

̔ 

̆῾ ̆ ̆ Ȃ ȁ

ҍ ̆ ῖ ̆ ȁ

↕ ‗ ⱬȂ 

̔ 

6 Ȃ 

ῤ ̔ 

ѿ   

ӈȁ ҍ ̕  Ȃל

ԋ  ῾  

῾ ̕῾ ҍ Ȃ 

҈   
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̕ ҍ ̕ Ȃ 

̔ 

῏ ̆ ̆ ҍ ̆

№ ῖ ̆ ₮ Ȃ 

 

Έ   

̔ 

ᵣ ̕ ᵣ ̕ ᵣ Ȃ 

̔ 

6 Ȃ 

ῤ ̔ 

ѿ  ᵣ  

ᵣ ’̕ ᵣ ҍ ̕ ᵣ Ȃ 

ԋ  
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ȁᴑҙ ̕ ᴑҙȁ ҙ Һ

̆ᴑҙ Һ ̕ԅ ISO14000 ‰ Һ ῤ ȁ ╠ Ȃ 

 

ῇ  Ḡ ҍ  

̔ 

Ḡ ӈȁ ̕ ӈȁ ≢ ↕̕

≠ Ҭ ̕ ≠ Һ Ȃ 

̔ 

8 Ȃ 

ῤ ̔ 

ѿ  Ḡ  

≠ Ҭ ̕ Ȃ 

ԋ  Ḡ  

≠ Ҭ ̕ Ȃ 

҈  Ḡ  

≠ Ҭ ̕ ↕ ȂȂ 

 Ḡ  

≠ Ҭ ̕ Ȃ 

ԓ  Ḡ  

ҍ ̕ ≠ Ҭ ̕ ↕ҍ Ȃ 

Έ  Ḡ ҍ  

ῒᵬ ̕ ’̕ Һ ̕

Ḡ ҍ Ȃ 

҂  Ḡ  

Ḡ ȁ ᵬ ̕ Ḡ Һ ҍῤ ̕ Ḡ Ȃ 

̔ 

ӈȁ ≢ ↕̆ ̆ ῒ ≠ Ҭ

Ȃ ȁ ῤ ̆ № ֲ ꜚ

̆ Ȃ 

 

Ӝ  Ҭ  ׃

̔ 

ȁ ȁ ≠֒ Ȃ 

̔ 

6 Ȃ 
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ῤ ̔ 

ѿ  Ҭ  ׃

Ҭ ̕Ҭ Һ ̕Ҭ Ҭ Ȃ 

ѿ  ׃ 

ᵣ└ҍ ̕ └ ҍ ̕ Һ Ȃ 

ԋ  ׃ 

ᵣ└ҍ ̕ └ ҍ ̕ Һ Ȃ 

҈  ׃ 

ᵣ└ҍ ̕ └ ҍ ̕ Һ Ȃ 

 ≠֒  ׃

≠֒ ᵣ└ҍ ̕ ≠֒ └ ҍ ̕ ≠֒

Һ Ȃ 

̔ 

ԅ ȁ ȁ ≠֒ ȁ ῒ Ȃ 

 

 ῃ  

̔ 

ῃ ֟ ῒ ̕ῃ ꜚ̕Ҭ ‗ῃ

Ȃ 

̔ 

2 Ȃ 

ῤ ̔ 

ѿ  ῃ  

ῃ ȁ ȁ ῒ֟ ̕ῃ  Ȃל

ԋ  ῃ ҍ ꜚ 

ῃ ȁ ῤ ̕ῃ ↕̕ῃ Һ

̕ῃ ҹ ҍ Ȃ 

҈  Ҭ  

Ҭ ꜚ ҍ̕Ҭ ԍ ‗ῃ ↕ Ȃ 

̔ 

ῃ ̆ԅ ׂῃ ꜚ̆ Ҭ

‗ῃ Ȃ 

 

҈ȁ ӥ  

1ȁ ȁ ̆שּׂ ̆ ₮ ̆2006 
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2ȁ ̆ ̆Ҭ ₮ ̆2010 

3ȁ ̆ ̆ ₮ ̆2010 

 

ᶏ ΐ ף ̔ 
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西北师范大学环境工程专业课程教学大纲 

䍺Ⓠф⧥ູ⌋ᆜ 

ѿȁ  

̂ѿ̃  

Ғҙ ӊѿȂ 

̂ԋ̃  

ӟᶏ ῃ ԅ ҍ Ḡ ╠ ̆ ҍ

Ḡ ȁᵣ ȁ ↕ └ ̕ └ ̕ ȁ

Ḡ ȁ ̕ Ῑ №

‗ ⱬȂ 

̂҈̃ ῤ  

ҍ Ḡ ȁᵣ ȁ ↕ └ ̕ ҍ

Ḡ ̕ ҍ Ḡ ᴋ̕ Ȃ 

̂ ̃  

36 Ȃ 

̂ԓ̃  

Ȃ 

 

ԋȁ  

ѿ   

̔ 

ȁ ȁ ȁ ȁ№ ᵬ Ȃ 

̔ 

2 Ȃ 

ῤ ̔ 

ѿ  ȁ  

ӈȁ Ȃ 

ԋ  №  

№ Ȃ 

҈  ᵬ  

ᵬ ̕ ᴪᵬ Ȃ 
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̔ 

ԅ ȁ ̆ № ̆ ᵬ Ȃ 

 

 ԋ  ҍ Ḡ  

̔ 

ҍ Ḡ ȁ ȁ ȁ ȁᴋⱵȁ֟ ҍ Ḡ ῏ Ȃ 

̔ 

2 Ȃ 

ῤ ̔ 

ѿ  ҍ Ḡ  

ҍ Ḡ ӈȁ ȁ ȁ ᴋⱵȂ 

ԋ  ҍ Ḡ ῏  

ҍ Ḡ ῏ ȁ Ȃ 

҈  ҍ Ḡ ֟  

֟ ̕ ҍ Ḡ ֟ ̕ ҍ Ḡ ҹѿҩ

Ȃ 

̔ 

ҍ Ḡ ҍ Ḡ ῏ ̆ԅ ҍ Ḡ ֟

Ȃ 

 

҈  ҍ Ḡ ᵣ  

̔ 

ҍ Ḡ ᵣ ̆ ῏ԍ ҍ Ḡ ̆ ҍ Ḡ ̆

ҍ Ḡ ̆ ‰̆ῒז Ҭ῏ԍ ҍ Ḡ ̕ ҍ Ḡ

ᵣ└ȁ ⅞ȁ ↕Ȃ 

̔ 

2 Ȃ 

ῤ ̔ 

ѿ  ҍ Ḡ ᵣ  

ҍ Ḡ ᵣ ̕ ῏ԍ ҍ Ḡ ̕ ҍ Ḡ ̕

ҍ Ḡ ̕ ‰̕ῒז Ҭ῏ԍ ҍ Ḡ Ȃ 

ԋ  ҍ Ḡ  

ҍ Ḡ ᵣ└ҍ ⅞̕ ҍ ̕ ҍ Ḡ ↕Ȃ 

̔ 

ҍ Ḡ ᵣ ̆ԅ ҍ Ḡ ↕Ȃ 
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 Ҭ ҍ Ḡ ↕ 

̔ 

Ḡ ҍ ȁ ᴪ ↕̆ ҹҺȁ ↕̆ ꞉ ≠

↕̆ Ῑ ȁ ↕ Ḡ Һ ↕̕Ὲ ӈ ᵣ Ȃ 

̔  

3 Ȃ 

ῤ ̔ 

ѿ  Ḡ ҍ ȁ ᴪ ↕ 

Ḡ ҍ ȁ ᴪ ↕ ₮ ȁ ӈҍᵬ ῒ Ȃ 

ԋ  ҹҺȁ ↕ 

ҹҺȁ ↕ ₮ȁ ӈҍᵬ ץ Ȃ 

҈  ꞉ ≠ ↕ 

≠ ↕ ӈȁᵬ ῒ Ȃ 

 Ῑ ȁ ↕ 

Ῑ ȁḠ ↕ ӈ ῒ Ȃ 

ԓ  Ḡ Һ ↕ 

ҍ Һ ↕̕ Һ ↕ ҉ ᵣ ̕Ὲ ӈ ᵣ

Ȃ 

̔ 

Ҭ ҍ Ḡ ԓҩ ↕ Ὲ ӈ̆ԅ ↕ ҉ ᵣ

Ȃ 

 

ԓ  ҍ Ḡ └  

̔ 

≠ ⅞└ ̆ ᴇ└ ľ̆҈ Ŀ└ ̆ └ ̆ └

Ḡ └ ̕ └ ȁ ⅞└ ȁ └ ễᶏ └ Ḡ

└ ̕ ‰└ Ȃ 

̔ 

3 Ȃ 

ῤ ̔ 

ѿ  Ḡ └  

≠ ⅞└ ̕ ᴇ└ ľ̕҈ Ŀ└ ̕ └ ̕ └ ̕

┬ └ Ȃ 

ԋ  Ḡ └  
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└ ̕ ⅞└ ̕ └ ̕ └ ̕

ễᶏ └ Ȃ 

҈  ‰└  

‰ ȁᵬ ̕ ‰ᵣ ῒ└ ̕ ‰ ӈȂ 

̔ 

ԅ Ḡ ȁ Ḡ └ ֟ ̆ ῒ ᵬ ̆ ‰└

Ȃ 

Έ  ҍ Ḡ  

̔ 

ҍ Ḡ ȁ ↕ȁ ȁ ȁ ҍ Ȃ 

̔ 

2 Ȃ 

ῤ ̔ 

ѿ  ҍ Ḡ ȁ ↕  

ҍ Ḡ ȁ ↕ Ȃ 

ԋ  ҍ Ḡ ҍ  

ѿ ̔ └ ̕ ԋ ̔ ̕ ҈ ̔ ̕ ̔└

ҍ ᵣ ̆ῃ ֲ ῏ Ȃ 

҈  ҍ Ḡ  

ҍ Ḡ ̕ ҍ Ḡ ̕ ҍ Ḡ

Ȃ 

̔ 

ҍ Ḡ ȁ ↕ ̆ԅ ҍ Ḡ ҍ

ҍ Ḡ Ȃ 

 

҂  ̂҉̃ 

̔ 

ῒ ̆Ҭ ̆Ҭ ̆Ҭ

Ȃ 

̔ 

4 Ȃ 

ῤ ̔ 

ѿ  ῒ  

ῒזῈ ̕ ̕ ᵣ Ȃ 

ԋ  Ҭ  
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ῒ ̕ ̕ ̕ ᶛ№ Ȃ 

҈  Ҭ Ḡ  

ῒ ̕ Ḡ ̕ Ḡ ̕ Ḡ ᶛ

№ Ȃ 

 Ҭ  

ῒ ̕ ̕ ̕ ᶛ№ Ȃ 

̔ 

ᵣ ̆ Ҭ ȁ

ȁ ̆ № ‗ Ȃ 

 

ῇ  ̂Ҋ̃ 

̔ 

Ҭ ̆Ҭ ᵣ ̆Ҭ ῒז ῃ

Ȃ 

̔ 

4 Ȃ 

ῤ ̔ 

ѿ  Ҭ  

ῒ ̕ ̕ Һ ̕

ᶛ№ Ȃ 

ԋ  Ҭ ᵣ  

ᵣ ῒ ̕ ᵣ ̕ ᵣ Һ ̕

ᵣ ᶛ№ Ȃ 

҈  Ҭ ῒז ῃ  

ῃ ̕ ̕ Ḡ ̕

ᶛ№ Ȃ 

̔ 

Ҭ ȁ ᵣ ȁҬ ῒז ῃ

̆ № ‗ Ȃ 

 

Ӝ  Ḡ ̂҉̃ 

̔ 

Ḡ Ҭ̆ Ḡ Ҭ̆ Ḡ Ҭ̆ ҙ Ḡ ̆

Ҭ ֟ Ḡ ̆Ҭ ̆Ҭ Ȃ 

̔ 
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3 Ȃ 

ῤ ̔ 

ѿ  Ḡ  

ῒ ̕ Ḡ Ȃ 

ԋ  Ҭ Ḡ  

└└ ≠ ⅞└ ̕Ḡ ̕Ҥ └ ̕

̆ ⱳ Ȃ 

҈  Ҭ Ḡ  

Ḡ Ȃ 

 Ҭ Ḡ  

Ḡ ῒ ̕ Ḡ ̕ ᶛ№  

ԓ  Ҭ Ḡ  

ῒ ̕ Ḡ Ȃ 

̔ 

Ḡ ̆ Ҭ Ḡ ȁ Ḡ ȁ Ḡ

Ḡ ̆ № ‗ Ȃ 

 

 Ḡ ̂Ҋ̃ 

̔ 

Ḡץ ҹҺ Ḡ ̆ Ҭ Ḡ ̆Ҭ ֟ Ḡ ̆

Ҭ ҙ Ḡ ̆Ҭ ꜚ Ḡ Ҭ Ḡ Ȃ 

̔ 

2 Ȃ 

ῤ ̔ 

ѿ  Ҭ Ḡ  

Ḡ ̕ Ḡ Ȃ 

ԋ  Ҭ ֟ Ḡ  

֟ ῒḠ ̕ ֟ Ḡ Ȃ 

҈  Ҭ ҙ Ḡ  

ҙ Ḡ ῒ ̕ ҙ Ḡ Ȃ 

 Ҭ ꜚ Ḡ  

ꜚ ῒḠ ̕ ꜚ Ḡ ̕ Ḡ ̕

ꜚ ̕ ᶛ№ Ȃ 

ԓ  Ҭ Ḡ  

Ḡ ̕ Ḡ Ḡ ̕ Ḡ ̕
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Ḡ Ȃ 

̔ 

Ҭ Ḡ ȁ ֟ Ḡ ȁ ҙ Ḡ ȁ ꜚ Ḡ ȁ Ḡ

̆ № ‗ Ȃ 

 

ѿ  ҍ Ḡ ᴋ 

̔ 

ҍ Ḡ ᴋ└ ̆ ᴋ̆ Ԋ ᴋ̆⅝Ԋ ᴋȂ 

̔ 

4 Ȃ 

ῤ ̔ 

ѿ  Ḡ ᴋ└  

ᴋ ӈ̕ ҍ Ḡ ᴋ└ Ȃ 

ԋ  ᴋ 

ᴋ ῒ ᴆ̕ └ Ȃ 

҈  Ԋ ᴋ 

Ԋ ᴋ ȁ ᴆ̕ Ԋ ᴋ ȁ Ԋ ᴋ Ȃ 

 ⅝Ԋ ᴋ 

⅝Ԋ ᴋ ᴆ̕ ȇ̕⅝ Ȉ῏ԍ

Ȃ 

̔ 

ҍ Ḡ ᴋ ᴆȁ└ ȁ Ȃ 

 

ԋ   

̔ 

ӈ ȁҺᵣ ᵣȁ ȁ ↕ȁ ̆ ᴋ Ԉ

‗̆ҕ Һ  Ȃ׃

̔ 

2 Ȃ 

ῤ ̔ 

ѿ   

ӈ ̕ ҍ ῤ ῏ Ȃ 

ԋ   

̕ ӟ ̕ѿ ↕̕ ꜛ ľ̕ ĿȂ 

҈   
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ѿ ̂19 ҕ Ҭ ⌠ 1945 ̃̕ ԋ ̂1945 ⌠ 1972

ᴪ ̃̕ ҈ ̂1972 ᴪ ⌠ 1992 ᴪ ̃̕ ̂1992

ᴪ ῒ Ȃ̃ 

 Һᵣ ᵣ 

Һᵣ ᵣȂ 

ԓ  ↕ 

↕ֲ̕ ῍ ≠ ↕̕ ᵬ ↕̕῍ ᵖ ≢ ᴋ ↕̕ᾟ№

Ҭ ’ ↕̕ Һ Ҍ ץ ᴋ ↕Ȃ 

Έ  ᴋ Ԉ ‗ 

ᴋ̕ Ԉ ‗Ȃ 

̔ 

ԅ ȁ ̆ Һȁ ᵣ ↕Ȃ 

 

҈  ҍ Ḡ  

̔  

Ḡ ̆ ̆ Ḡ ̆

└̆ ҍ Ḡ ̆ Ῑ ̆ Ῑ ץ Ҭ ⱴ῀ Ὲ Ȃ 

̔ 

2 Ȃ 

ῤ ̔ 

ѿ  Ḡ  

̕ῃ Ṝ Ḡ ̕ Ḡ Ȃ 

ԋ   

ӟ ҍ ̕ ҍ ̕ ҉ Ԋᴆ Ԋᴆ̕

ễ ᴋȂ 

҈  Ḡ  

ҍ ᵣ ᶏ̕ Ҍ ῒז ̕ Ḡ ᴋ̕

Ḡ ᵬȂ 

 └ 

҉ẁṕ └̕ ֜ Ȃ 

ԓ  ҍ Ḡ  

̕ └̕ ᴋȂ 

Έ  Ḡ  

Ῑ ̕Һ Ῑ Ὲ Ȃ 

҂  Ḡ  
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̕ Ῑ ȇ̕ Ὲ Ȉҍ

Ῑ Ȃ 

ῇ  Ҭ ⱴ῀ Ὲ  

Ҭ ⱴ῀ Ὲ  Ȃ׃

̔ 

ԅ ҍ Ḡ Ȃ 

 

҈ȁ ӥ  

 1ȁ Һ ̆ ҍ Ḡ ̆ ₮ ̆2013Ȃ 

 2ȁᵥҼ Һ ̆ ҍ Ḡ ̆ ₮ ̆2009Ȃ 

 3ȁ Һ ̆ ̆ ₮ ̆2004Ȃ 

 

ᶏ ΐ ף ̔ 

ᵣ ҍᴰ Ȃ 
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西北师范大学环境工程专业课程教学大纲 

⧥ູᐛぁᾸ人㇍ 

 

ѿȁ  

̂ѿ̃  

Ғҙ ӊѿȂ 

̂ԋ̃  

ӟᶏ ᴇ ᴇ └ ̆ᶏ ΐ └

Ȃ 

̂҈̃ ῤ  

ῤ ҍ ̆ ⅞№ № ̕ԅ

└ ̕ ȁ ȁT └ ҍ ԅ̕ Ȃ 

̂ ̃  

36 Ȃ 

̂ԓ̃  

Ȃ 

 

ԋȁ  

ѿ   

̔ 

⅞№ Ҍ ῤ ̕ ⅞№ ᴇ Ȃ 

̔ 

4 Ȃ 

ῤ ̔ 

ѿ  ӈ 

̕ ֟ ̕ ӈȂ 

ԋ  ῤ  

ῤ ̕ ̕ ҍ ῏ Ȃ 

҈  ⅞№ ᴇ  

̕ ̕ ᵝ ̕№ ̕№ Ȃ 
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̔ 

ԅ ̕ ῤ ̆ ⅞№

ᴇ Ȃ 

 

 ԋ   

̔ 

̆ ҍῒז ᴇ ≢̆ ҍ ⅞№ ᴇ Ȃ 

̔ 

2 Ȃ 

ῤ ̔ 

ѿ   

̕ ΐᵣ Ȃ 

ԋ   

̕ ̕ ̕≠ ̕ Ȃ 

҈  ῒז  

ΐ ̕ ῒז ӈ ̕ ȁ ≠ ȁ ֟

Ȃ 

 ᴇ 

ᴇ ̕ ᴇ ̕ ᴇҍ ᴇ Ȃ 

 

̔ 

ԅ ̆ ῏ ̆ ᴇ ᵬȂ 

 

҈   

̔ 

̆ ᵝᵀᴇ№ Ȃ 

̔ 

4 Ȃ 

ῤ ̔ 

ѿ   

̕ № Ȃ 

ԋ   

ᵬ ̕ № ̕ └ ↕ Ȃ 

҈   

ῤ ̕ └ ̕ Ȃ 
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└ ̕ └ Ȃ 

ԓ  ֲ ȁ ȁ ᴇ  

ֲ ᴇ ̕ ᴇ ̕ ᴇ Ȃ 

Έ  ᵝᵀᴇ№  

ᵝᵀᴇ№ ᵬ ̕ ᵝᵀᴇ№ └Ȃ 

̔ 

ԅ └ ̆ ֲ ȁ ȁ ᴇ ̆ ᵝᵀᴇ№

└ ᵬȂ 

 

  

̔ 

̆ ꜛ ̆ № Ȃ 

̔ 

8 Ȃ 

ῤ ̔ 

ѿ   

ᵬ └ᶭ ̕ Ȃ 

ԋ  ↕  

ҍ Ȃ 

҈
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̔ 

6 Ȃ 

ῤ ̔ 

ѿ   

└ ↕ ᶭ ̕ ‰ ᵬȂ 

ԋ  └ 

≠ └ ̕≠ └ Ȃ 

҈  └ 

̕ ȁ ȁ ȁ Ḥ └Ȃ 

 ӥ └ ᶛ 

̕ └ᶭ ̕ῒז ̕ Ȃ 

̔ 

ԅ └ᶭ ̆ └ Ȃ 

 

Έ  ᵀ  

̔ 

ᵀ ᶭ ̆ᵀ Ȃ 

̔ 

4 Ȃ 

ῤ ̔ 

ѿ   

ᵀ └ῤ ̕ ᵀ └ᶭ Ȃ 

ԋ  ᵀ  

ᵀ ̕ ᵀ Ȃ 

҈  ᵀ └ ᶛ 

 

̔ 

ԅ ᵀ ̆ ᵀ └ ᵀ Ȃ 

 

҂   

̔ 

̆ Ȃ 

̔ 

4 Ȃ 

ῤ ̔ 
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ѿ   

ӈ̕ ᶭ ῤ ̕ Ȃ 

ԋ   

ӈ̕ ᶭ ῤ ̕ Ȃ 

 

̔ 

ԅ ҍ ̆ Ȃ 

 

ῇ  ᴇ  

̔ 

ᴇ̆ ̆ Ȃ 

̔ 

4 Ȃ 

ῤ ̔ 

ѿ   

ᴇ ̕ ᴇ ̕ ⱴ ̕ Ȃ 

ԋ  ҍ ᴇ 

ҍ ᴇ ᴇ ̕ ᴇȂ 

҈  ᴇ Ҋ ᴇ ᴇ  

└ᴇ̕ ᴇȂ 

 ᴇ  

̕ ᴇ ̕ ᵀᴇ̕ ᴇ Ȃ 

ԓ   

ᴆ̕ ̕ Ȃ 

Έ  ᴇ  

ᴇ ̕ ᴇ Ȃ 

҂  ᴇ  

ט ̕ ̕ Ȃ 

̔ 

ԅ ̕ ᴇȂ 
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