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ᴑ֪ῷ 

Ḙ  ᾎ רּ ֪  ᾎ  ᴿ ẘ ᾎ 

ִѧקḙ 24 100 4  

                          

ở ֪ῷ 

῞⁸≡ ֪ᾎσ 

47  

῞⁸≡ ẇᶍ֪ᾎσ 

42.2  

 

ẘ ᾎ ָאᾎ ᴈ֪ ӭḽᾎ ӭ ᾎ ֪ӭḽ ₇︢♆ 

‖῏ 4 9 3 0 1 75% 

῏ 9 21 6 2 1 66.7% 

 9 52 0 1 8 0% 

 2 18 0 0 2 0% 

‖  0 0 0 0 0 0% 

 

ὑᵃ֪ῷ 

ⱳ 159  

῏ ֪ 88.0 

῏ӈ֪ 5.0 

ẇᶍ֪ 42.2 

ѦӇᾎ 42.0 

Ҷᾎ 12.0 

 ֜ṭ 22.0 
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רּ ֪ῷ 

Ứ *Ử ᶛ Ủ ᵱὁ ᶛ ᵱ ϼ ПӋ өẸ ˘ 

῞⁸≡ ֪ῷ 

◊ רּ  ḑ רּ  ẘ ᾎ ָאᾎ ֪ө Ệ֪₦ ὐὠ₯ẇ 

ⱶ ￼ᶺ‾ớ ᴅ љקᵀⱶ ῏ 1 1.6 100%  

ỉ ‗ἄⱶ  

ỉ ♇ᴣ₩ᶚᶃ￼Ẕ

 זּ
 2 3.9 87%  

⁄ᶹּכḒὴṵ￼ִℓ

 
 1 3.5 86%  

Ӻ  

Ӻ  ‖῏ 1 2 100%  

Ӻ ᴺ ῏ 1 0.5 67%  

Ӻ ￼ ᴅ֫  ῏ 1 0.5 67%  

Ӻ ᵕῼ ҟ ῏ 1 2 67%  

ḙӺק  ⱶ ἄ￼   2 7 14%  

ⱶ ἄ￼   ḙẪ  1 1.6 100%ק 

ⱶ ￼ᴪק ⱶתᴪקᵙקḙᴪ67% 3 1 ῏‖ ק  

 קḙᴦẔᴣᴪק
ᵀᴦẔק ֫ ᴦẔ

ὭᴦẔ ᶶ֫ ᴦẔ 
 1 1.6 25%  

ḟởḧễ 

ḟởḧễ ῏ 2 3.5 86%  

￼ѧקḙᴪק ԋ  ῏ 1 1.5 67%  

ḙΆק Ẫ קḙΆ Ẫ￼ѿ֒  1 0.4 50%  

↔ῗ Ḫ ￼ ◊ ↔￼Ѯ ἄ֫ ‖῏ 1 2 100%  

↔ớ ḙớק￼↔   ῏ 1 2 100%  

↔ ↔ֺᴨ  1 3 0%  

↨ 

↨ᵙ ↨ ῏ 1 2 100%  

‎↨ּוғ╙   1 2.8 29%  

‎↨ּוғ╙  

  1 2.8 29%  

◒  1 0.7 29%  
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↨￼ ἄ ּכ ↨ḫ   1 0.7 29%  

ᴅ  ᴅ ḙớק￼   1 0.7 100%  

҇ ק ᵙ ק  

҇ ק ᵙ ק ớ

 
 2 1.3 100%  

҇ ק ḾҚ ᵙ╗וּ

 ᶫ￼ẽᵠע
 1 1.8 50%  

ⱡּףѧ￼ Ỉ50% 1.8 1  ע  

ḙᶢ ḫק љ ḙή

 
ḫ ᶢ ᾛӐ ῏ 1 2 100%  

ⱶ ￼ ἄ ớ

Ҋ  ᵙֺᶵק

↔ ҇ ק

Ṟ ⱶ ￼

ớ  

 1 5 30%  

ⱶ ￼₅ љ ָ ὸ

Ᾰ ֫ љώ  
Ẃ ⱶ ָ ὸᾸ  1 8 25%  

ḙή  
ḫ ᴣḫ Ά⁮￼

Ү 
 2 11.4 27%  

ḫ ή ט╗ ḟởḧễ  1 7 43%  

ῶԋקḙẪ￼  
ᵀⱶѧ•Ӻק ￼

֫ᾭ  
 1 0.4 100%  

ḙק  ῶԋקḙΆ Ẫ￼   2 12 17%  
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Ὕ֪ ꜝ 

Ứ ᶛ ᶛ ⱶщ ─

ṻ ◘ ᵹ ᶛ ˘ ҉ П Ҟᴵ кὁ Ṯ

҅ϼ ╗҅ϼ ᶱ ╗ϼ Зỗ҅ Ṯ 10~15ɒ ˘ 

 

⁪ ῎χέᾁ↨ẈιҦ  ₭╜ ‛ệ֧￼ ♇έᾁ ẙ ֫ψṄ ֹ↨ẈιҦ ώ״ ᴵצּ ֹ￼↨Ẉ  

רּ  ὐὠ₯ẇ ṃ ָ₯ẇ ᾩ Ὕ׳  ѭ ᾃרּאל  

ⱶתᴪקᵙקḙ

ᴪק 
42% 76% 11m  1~2  ⱶתᴪקᵙקḙᴪק 

ⱶ ἄ￼  40% 60% 13m  2~3 ,ḙẪק  Ḓ 

Ӻ  53% 84% 11m  1~2  
Ӻ ᵕῼ ҟ,Ӻ ,Ӻ ᴺ,⁄

ᶹּכḒὴṵ￼ִℓ  

ḫ ᴣḫ

Ά⁮￼ Ү 
46% 63% 37m  2~4  

ḫ ᴣḫ Ά⁮￼ Ү,ᴧṝ

ḙή ￼ד , ḙή ѧ

￼ᶢ ע ɋɋḾҚ Ԅ￼ ↔ᵙ

ᵗ֧↔ӌ￼ή  

ῶԋקḙΆ Ẫ

￼  
41% 57% 32m  2~4  

ῶԋקḙΆ Ẫ￼ ,љקḙẪῶ

ԋ￼ ᵀ ᵀⱶѧᴿӺק,

⅝￼  
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רּ ᶂרּ  

*Ử ᶛ ⱶщ Ъ ᵊ ᵊ *Ử ─ ӸẸ ˗

Ṯ˗ ϼ ᶛ˘ 
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רּ σ◓ⱣᴩצᵘצḘᴩצ 
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רּ ҆σ◓ ởַײ  
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רּ єσӹ  
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רּ ᵹσḪ ᴢḪ ᾛ’ַײ ҭ 
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רּ ҊσῑԊצḘᾛ ẩַײ  
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 ῷ֪ג

ӘὯ ѧɒ ‬ᶢ ￼ᵃῊι├ ‬ ɓ￼ᴝֱιḾҨїד ד ⁄ψ⅛ ￼ד ⁄ ‛֫ѭ 6 Ѧ

ιָ֫ῗχҸầεA+ζ Ҹ εAζ Ҹ εBζ ѧ εCζ ᵀ⁪εDζ јᵀ⁪εEζψԏӌ ⁄ ‛љ֫

‘ḅїχ 

ג ῶ – Ὼ ג ᾭ 

ὶᴩ ᾠ ᾯ

ᵀקḙӡỤ  ד
D 

"1 Ḿѧḙקḙᶢ Һ ιῶ⃰ ᶶ Ԝא ￼ ψ2ד ᶼ Ḿḫ

҆ⱶ ḫ א ḫⱶ ₩ᶚ ᶃӵ ᶃ ￼ ḻιҨᴣḾ ⱡּף Һ ғוּ ѧ╗וּ

אḙק￼ ￼ ḻι ᴨῶԋ￼ỵớ ᵙᴍ ιẊ ִℓזṪ ᾠ ῶẑӴḕ￼

ψ3ד ҡ ώӗ￼ӡỤѧι֝ ￼ώᴨḫ ớԓḳιẊљṰῶ ―ᶒᾯᵀι Ὰ ᵀ

ѭᾺ ―ᶒ￼ ד " 

֘ḫ

 ד
D 

"1 Ҩ ⱡᵙּו╗ѧ￼ⱶתѭ ῟￼ ừ῟ιᶡ ḙּו ⱡᵙּא╗ו ￼ ψ2ד

ҨἩ Ẕּזѭ ῟￼ ừ῟ιᶡ ḙּו Ἡ  ᵙẔּז￼ ψ3ד Ҩ ѭ ῟￼

ừ῟ιᶡ ḙּו ḙ ￼ ψ4ד Ҩ ᵀớѭ ῟￼ ừ῟ιᶡ ḙּו

ᵀֳᾺ￼ ד " 

֫‘ ᵙ ֘

ḙק  ד
E 

"1 Ṅḫ ֫ ι זּ ԋ ι ‘֫זּ ᵀ￼Ά│ι ֘ ᴅקḙ ￼

ψ2ד Ṅ֫‘ ֘ ￼ ᵙἄ‛ιּ⃰ז  ḙק￼ ᴣᾰḔ ᶃ ₩ᶚ ᶃẻ

ιẊӐ֧ ￼ ד " 

ḙḫק љή

 ד
E 

"1 ҃ Ẋִℓḫ ḙḫק ￼ ιέᾁקḙḫ ᶢ Ά│ᵙἩ ψ2 ᶈ ֘

ᴅקḙ ￼ ѧι זּ ḙ ᴅ￼Ά│ιִℓ҃ קḙᴪק ễιẊḾקḙא Ӯ֧

ḙᵀת￼ " 

ὸת E Ἅḙ ד ԓḳιḾ ẇԓḳ ὸת ֫‘ιҡ ᶡ ֧ ᶼồ ệ֧ ⁮￼  ד

Ỏ תE Ḿᾨ ԓḳ ד ιҡ־▄ ֹ Ỏ ￼  ד

E ᶽ ד ᾭḔ ιẊ ֝ ệ֧ ⁮￼  ד
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῞ 

 

9̈

 

ȍ Ȏ № 36%̆ ᵰ № 0% 

ȍ   Ȏ 1. ῏  

ȍẠ Ȏ Ǵ Ҍ    Ǵ    Ǵ    Ǵ     

ȍ Ȏ 
ҩ ̆ ԓ̔ ῏ ̆ ̆ 1ȁ2ȁ3 ̕ ԓ̔ ῏

̆ ̆ 1ȁ2ȁ3 ̕ 

ȍҽѿ ҈Ȏ 

 ȍᶛ 1Ȏ 10g ȁ ⱴ῀⌠ѿ Ҭ̆ ῃ ̆ ⱴԅ 9ğ

̆ ⌠ ᵣ ҹ̂          ̃ 

 A. 19g B. 50g C. 58g D. 63g 
 

 ȍ Ȏ ῏  

ȍ Ȏѿ  

ȍ ȎC 

ȍ Ȏ 

ҹ̔10g-9g=1ğ ↕ Ҭ ҍ ῏ ̔ 

2H͘SO4 

 2      96 

1g      x 

ὼ

ρÇ

ωφ

ς
 

x=48ğ ץ ̆ ⌠ ᵣ ҹ̔48g+10g=58ğ CȂ 

 

ȍᶛ 2Ȏ ѿ CO CO2 ᵣ ῀ Ҭ̆ᾟ№ ̆ ԍ ᵣ ̆

↕ ᵣҬ CO CO2 ҹ̂          ̃ 

A. 7̔11 B. 11̔ 14 C. 14̔ 11 D. 11̔ 7 
 

 ȍ Ȏ ῏  

ȍ Ȏѿ  

ȍ ȎC 

ȍ Ȏ ᵣҬ CO ҹ x̆CO2 ҹ yȂ 

Ca(OH)2+CO2 CaCO3Ź+H2O 

                44      100 

                 y        x+y    
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ττ

ρππ

ώ

ὼ ώ
 

̔x̔y=14̔ 11̕  

ҹ̔CȂ 

 

ȍᶛ 3Ȏ30ᴈ Ca(OH)2 Ҭ ҹ 0.16gȂ Ҋ̆ ҹ└ ̆ 5.6g ̆ ῀ 1000g

Ҭ̆ᾟ№ ‛ 30ᴈ̆ ⌠ Ҭ ̂          ̃ 

A. ԍ 5.6g B. ԍ 5.6g C. ԍ 1.6g D. ԍ 1.6g 
 

 ȍ Ȏ ῏ ȁ ῏  

ȍ Ȏѿ  

ȍ ȎD 

ȍ Ȏ 5.6g ҹ XȂ 

CaO+H2O Ca(OH)2 

  56                       74 

 5.6g                      X  

Ȣ
  

X=7.4g 

Ὲ
╕ ᾥ

̆1000g Ҭ ҹ
Ȣ

ρȢφÇ̆ Ҭ ̆ғ ╕ Ӟ

ԍ 1000ğ ץ ⌠ Ҭ ԍ 1.6g̕  

ҹ̔DȂ 

 

 

11̈

 

ȍ Ȏ № 44%̆ ᵰ № 67% 

ȍ   Ȏ 1.  

ȍẠ Ȏ Ǵ Ҍ    Ǵ    Ǵ    Ǵ     

ȍ Ȏ 
ҩ ̆ ѿ̔ ̆ ̆ 1ȁ2ȁ3 ̕ ѿ̔ ̆

̆ 1ȁ2ȁ3 ̕ 

ȍҽѿ ҈Ȏ 

 ȍᶛ 1ȎҊ↓ ԍ ̂          ̃ 

 A.  B.  C.  D.  
 

 ȍ Ȏ  

ȍ Ȏ  

ȍ ȎD 

ȍ Ȏ 

Aȁ ̆ ̆ ̆ A ̕ 

Bȁ Ҭ ̆ ̆ B ̕ 

Cȁ № ̆ Ҭ ̆ ̆ C ̕ 

Dȁ ̆ ̆ D ̕ 

ҹ̔DȂ 

 

 ȍᶛ 2ȎҊ↓ ԍ ̂          ̃ 
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 A. ℗  B.  C.  D. —  
 

 ȍ Ȏ  

ȍ Ȏ  

ȍ ȎC 

ȍ Ȏ 

Aȁ ℗ Ҭ ̆ ԍ ̕ 

Bȁ Ҭ ̆ ԍ ̕ 

Cȁ Ҭ ̆ ԍ ̕ 

Dȁ— Ҭ ̆ ̆ ԍ ̕ 

CȂ 

 

 ȍᶛ 3ȎҊ↓ ԍ ̂          ̃ 

 A.  B. —  C. ꜚ  D.  
 

 ȍ Ȏ  

ȍ Ȏ  

ȍ ȎC 

ȍ Ȏ 

Aȁ Ҭ ̆ ̆ ԍ ̕ 

Bȁ— Ҭ ̆ ̆ ԍ ̕ 

Cȁꜚ Ҭ ̆ ԍ ̕ 

Dȁ Ҭ ̆ ̆ ԍ ̕ 

CȂ 

 

 

12̈

 

ȍ Ȏ № 22%̆ ᵰ № 0% 

ȍ   Ȏ 1.  

ȍẠ Ȏ Ǵ Ҍ    Ǵ    Ǵ    Ǵ     

ȍҽѿ ҈Ȏ 

 ȍᶛ 1Ȏ 

̔ 

̂1̃ ᾝ      Ȃ 

̂2̃2ҩ      Ȃ 

̂3̃      Ȃ 

̂4̃      Ȃ 

ȍ Ȏ  

ȍ Ȏ  

ȍ ȎZn        2Al3+        CH4        NaHCO3 

ȍ Ȏ 

̂1̃ ᾝ ҹ Zn̕ 

̂2̃2ҩ ╠ ⱴ҉ 2̆ ҹ 2Al3+̕ 

̂3̃ ҹ CH4̕ 

̂4̃ ̆ ҹ NaHCO3Ȃ 
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 ȍᶛ 2Ȏ 

Ώ₮ Ȃ 

̂1̃ңҩ      Ȃ 

̂2̃ Ҭ ᾝ      Ȃ 

̂3̃ Һ №     Ȃ 

̂4̃ ₮ Ҭ ᾝ ᴇ     Ȃ 

ȍ Ȏ  

ȍ Ȏ  

ȍ Ȏ2S        Al         CH4        +#Ì /  

ȍ Ȏ 

̂1̃ ᾝ ̆ ҩ ̆ ᾝ ╠ ⱴ҉ ̆ ңҩ ҹ 2S̕  

̂2̃ Ҭ ᾝ ᾝ ̆ᾝ ҹ Al̕ 

̂3̃ Һ № ̆ ҹ CH4̕ 

̂4̃ Ҭ ᾝ ᴇҹ+1ᴇ̆ ᾝ ᴇҹ-2ᴇ̆ ᴇ ף ҹ 0 ᾝ ᴇҹ+5ᴇ̆

Ҭ ᾝ ᴇ ᾝ ҉ ̆ Ҭ ᾝ ᴇ ҹ+#Ì /Ȃ 

 

 ȍᶛ 3Ȏ 

̕ 

̂1̃ ᾝ      Ȃ 

̂2̃      Ȃ 

̂3̃      Ȃ 

̂4̃ ₮ Ҭ ᾝ ᴇ     Ȃ 

ȍ Ȏ  

ȍ Ȏ  

ȍ ȎAr        KMnO4        Al 3+        &Å/  

ȍ Ȏ 

̂1̃ ᾝ ҹ Ar̕ 

̂2̃ ҹ KMnO4̕ 

̂3̃ ҈ҩ ᵝ ̆ ҹ̔Al 3+̕ 

̂4̃ Ҭ ᾝ ᴇҹ+3̆ ҹ&Å/Ȃ 

 

 

13̈

 

ȍ Ȏ № 57%̆ ᵰ № 67% 
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ȍ   Ȏ 1.ᾝ  ׃

ȍẠ Ȏ Ǵ Ҍ    Ǵ    Ǵ    Ǵ     

ȍ Ȏ ҩ ̆ ҈̔ᾝ ̆ ̆ 1ȁ2ȁ3 ̕ ҈̔ᾝ ̆ ̆ 1ȁ2ȁ3 ̕ 

ȍҽѿ ҈Ȏ 

ȍᶛ 1Ȏׂ ԓ Ҭ ԅ 118 ᾝ Ҭ Ȃ ᾝ ᾝ Ҭ Ḥ ̆↕Ҋ↓ ῏ ᾝ Ҍ

(    ) 

 

A. ᾝ ҹ Og B. ҹ 118 

C. ҹ 179 D. ҹ 297 
 

 ȍ Ȏᾝ  ׃

ȍ Ȏ  

ȍ ȎC 

ȍ ȎA ̆ ̆ᾝ ҹ Oğ A ̕ 

B ̆ ̆ ҹ 118̆ B ̕ 

C ̆ = ῤ ̆ 118̆ C ̕ 

D ̆ ̆ ҹ 297̆ D ̕ 

ҹ̔CȂ 

 

ȍᶛ 2Ȏ ᾝ ᾝ Ҭ Ḥ ȂҊ↓ ̂          ̃ 

 

A. ѿ ֲᵣ ᾝ  

B. ῤҬ ҹ 48 

C. ҹ 112.4 

D. Ҭ̆  
 

 ȍ Ȏ ∆ ȁᾝ  ׃

ȍ Ȏ  

ȍ ȎB 

ȍ Ȏ 

Aȁ ᾝ Ҭ ѿ Ҭ Ḥ ̆ ᾝ ̆ ԍ ᾝ ̆ ̆ᴪ ֲᵣ ẫ ̆ A ̕ 

Bȁ ᾝ Ҭ ѿ Ҭ Ḥ ̆ ᾝ ҹ 48̆ = =48̆ Ҍ Ҭ ̆ B ̕ 

Cȁ ᾝ Ҭ ѿ Ҭ Ḥ ̆ ᾝ ҹ 112.4̆ C ̕ 

Dȁ ҹ 2̆ ԍ 4ҩ̆ Ҭ̆ ̆ D ̕ 

BȂ 

 

ȍᶛ 3Ȏ2017 10 27 ̔ ñ ò̆ Ҭ ̆└ ₮ ꜚ ᴆȂ ᾝ

Ҭ ῏Ḥ ̆Ҋ↓ ῏ Ҍ ̂          ̃ 
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A. ῤ ҹ 75 B. ҹ 186.2g 

C. ᾝ Re D. ҹ 75 
 

 ȍ Ȏᾝ  ׃

ȍ Ȏ  

ȍ ȎB 

ȍ Ȏ 

Aȁᾝ Ҭ̆ᾝ ╠ ̆ ṿ҉ ԍ ῤ ̆ ῤ ҹ 75̆ A

̕ 

Bȁ ѿҩ ṿ̆ ᵝ̆ B ̕ 

Cȁ ᾝ Rĕ C ̕ 

Dȁᾝ Ҭ̆ᾝ ╠ ̆ ṿ҉ ԍ ῤ ̆ Ҭ = ̆

ҹ 75̆ D ̕ 

ҹ̔BȂ 

 

 

14̈

 

ȍ Ȏ № 27%̆ ᵰ № 0% 

ȍ   Ȏ 1. └  

ȍẠ Ȏ Ǵ Ҍ    Ǵ    Ǵ    Ǵ     

ȍҽѿ ҈Ȏ 

ȍᶛ 1Ȏ≠ Ҋ ῏ ̂A~Eҹ ̃Ȃ 

 

 
(1) Ώ₮ת       Ȃ 
 
(2) Ҭ̆ ᵣ A └ ̆ ҹ           ̕      ̂

̃Ȃ └ ̆ ѿ ̆ῒ                   Ȃ 
 
(3) ѿ ȁ ȁ ԍ ᵣȂ ⱴ ᵣ └

ᵣȂ҉׆ Ҭ └      Ȃ 
 
(4) └ ԋ ҹ                 ̕ ₮ ҍ └ ԋ ̆ᵖ ̆ ԍ

̆ҹԅ ̆      ̂ ̃̕ ԋ ̆

                                         Ȃ 



 

 18 

 * 1901042718 

 

 

 ȍ Ȏ └ ԋ ȁ └  

ȍ Ȏѿ  

ȍ Ȏ(1)№  

(2)KClO3 KCl+O2        D        ῀  

(3)AE 

(4)CaCO3+HCl CaCl2+H2O+CO2        C        b ̆ ↕ԋ ̂ ̃ 

ȍ Ȏ̂1̃ ת ̔ № ̕ 

̂2̃A ᵣ ᵣ ⱴ ᴆҊ └ ᵣ ̆ ᵣ A └ ץ ԋ ̆

ҹ̔KClO3 KCl+O2̕ ҹ ̆ ץ ҉ ̆ C G ̆ Ҍ

ԍ ̆ ץ ̆ D ̆ ‪̆

̕ └ ̆ ѿ ̆ῒ ῀ ̕ 

̂3̃ ᵣ̆ ᴆ ⱴ ̆ Ă ̆ ԍ ̆ Ҋ

̕ 

̂4̃ └ CO2̆ Ҋ̆ └ ̆ ԑ ֜ № ԋ ̆

ҹ̔CaCO3+HCl CaCl2+H2O+CO2̕ Ҍ ⱴ ̕№ ץ └ ̕ԋ ԍ ̆

̆ ҉ ̕ F ԋ ̆ ז ̔ b

̆ ̆ ԅȂ 

 

ȍᶛ 2ȎҊ └ ᵣ ѿ֓ ̆ Ҋ↓ Ȃ 

 

 
ת (1) a       Ȃ A └ ҹ                    ̆ ‪      Ȃ 
 
(2) ῐ ԅ ̆ ԍ└ ᵣ̆ ԍ Ȃ 

 

K1ȁ῏ K2 ̆≠ Iȁ ̆      ̂ ̃̕ 

ä ҍ └ ԋ  

b̈ ҍ └  

K2ȁ῏ K1 ̆ ≠ץ ȁ └ ԋ ῒ Ȃ ԋ ҍ ̆

Ҭⱴ῀        ̆ ⌠ Ҭ            ̆ ԋ ҍ ԅ Ȃ 
 

ȍ Ȏԋ ȁ └ ȁ └ ԋ ȁ └  

ȍ Ȏѿ  

ȍ Ȏ(1)         2KMnO4 K2MnO4+MnO2+O2ŷ        E 
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(2)a                ҹ  

ȍ Ȏ̂1̃ת a ̔ ̕A ԍⱴ └ ̆ ҹ̔2KMnO4

K2MnO4+MnO2+O2ŷ̕ ץ ‪ ̆ E̕ 

̂2̃ ᵣ ̆ ҉ ̆ᶏ Ҋ׆ ₮̆ ԍԋ ̆ Ҍץ └

ԋ ̆ ̆ ץ ץ └ ̕ 

ԋ ̆ ᶏ ̆ ץ ֟ ᵣ ԋ ̆ Ҭⱴ῀ ̆

⌠ ̔ Ȃ 

 

ȍᶛ 3Ȏ Ҋ↓ └ ̔ 

 

 
(1) ԋ └ ̆      ̂ ̃̆ῒҬԋ      ᵬ Ȃ 
 
(2) └ ̆ ҹ                 ̆ O2 ₮ Ả ᵬ ᾢ      ̆

Ῥ      Ȃ 
 
(3) E ᶭ            ̆                                         Ȃ 
 

 ȍ Ȏ └  

ȍ Ȏѿ  

ȍ Ȏ(1)B        Ỳ  

(2) ̅                  

(3)         ̆ ̆↕  

ȍ Ȏ̂1̃ ԋ └ ̆ B̆ῒҬԋ Ỳ ᵬ ̆ ⱴץ

№ ̕ 

̂2̃ └ ̆ ԋ ⱴ ᴆҊ ̆ ҹ̔

̅ ̆ O2 ₮ Ả ᵬ ᾢ ₮ ̆Ῥ ̆ ṕ ῀ ῤ̆

ᶏ ̕ 

̂3̃ E ᶭ ̆ ̆ ̆↕

Ȃ 

 

 

15̈

 

ȍ Ȏ № 42%̆ ᵰ № 67% 

ȍ   Ȏ 1.   2. Ҭ ῏  
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ȍẠ Ȏ Ǵ Ҍ    Ǵ    Ǵ    Ǵ     

ȍҽѿ ҈Ȏ 

ȍᶛ 1Ȏ ȁӘȁҘȁҀ ╠ ῏ ̆Ҋ↓ ῏ ̂          ̃ 

 

A. Ҙѿ Ỳ ╕ B. ⱴ Ә ҹ 2̔7 

C. x ṿ 7 D. Ҁѿ  
 

 ȍ Ȏ ȁ Ҭ ῏  

ȍ Ȏѿ  

ȍ ȎAB 

ȍ ȎA ̆Ҙ ╠ ̆ Ỳ ╕̆Ӟ ⱴ ̆A ̕ 

B ̆ ̆14+26+3+5=2+x+3+36̆ x=7̆  ̆ ⱴ ҹ 12ğ ⱴ Ә

ҹ 26-7=19̆ ⱴ Ә ҹ 12̔ 19̆ B ̕ 

C ̆ ҉№ ̆x=7̆C ̕ 

D ̆ ̆ ҍӘ Ҁ̆ Ҁѿ ̆D ̕ 

ҹ̔ABȂ 

 

 ȍᶛ 2Ȏѿ ᴆҊ̆ ȁӘ ̆ ╠ Ҋ ȂҊ↓ Ҭ̆Ҍ (    ) 

  Ә Ҙ Ҁ 

╠ /g 50 0.5 0 0 

/g 23 x 24 3 
 

 A. x ṿ ԍ 0.5 B. ѿ  

C. Ҙ Ҁ ҹ 8̔1 D.  
 

 ȍ Ȏ ȁ Ҭ ῏  

ȍ Ȏѿ  

ȍ ȎD 

ȍ Ȏ 

Ҭ № ̆ ╠ ⁞ ԅ 50g-23g=27ğ ̆ ҹ 27g̕ ץ Ҙ ̆

Ҙ ҹ 24g-0g=24g̕ Ҁ ̆ Ҁ ҹ 3g-0g=3g̕ ̆Ә Ҍ ̆ ᵬ Ỳ

╕̆Ӟ ⱴ ̕ 

A ̆Ә Ҍ ̆↕ x ṿ ԍ 0.5̆ A ̕ 

B ̆ ҹ ̆ Ҙ Ҁ̆ ñѿ ò ̆ ԍ№ ̆ № ̆ѿ ̆B

̕ 

C ̆Ҙ Ҁ ҹ 24g̔ 3g=8̔ 1̆C ̕ 

D ̆ B № ̆ № ̆D ̕ 

ҹ̔DȂ 

 

 ȍᶛ 3Ȏ ѿҩ Ҭ ῀ ȁӘȁҘȁҀ ̆ ѿ ᴆҊ ̆ѿ ̆ ῏ Ҋ ̔ 

  Ә Ҙ Ҁ 
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╠ /g 12 16 2 3 

/g x 1 24 3 

Ҋ↓ Ҭ̆ (    ) 

 A. ҹ 19g B.  

C. ҬӘȁҘ 8̔1 D. Ҁѿ Ỳ ╕ 
 

 ȍ Ȏ ȁ Ҭ ῏  

ȍ Ȏѿ  

ȍ ȎB 

ȍ Ȏ 

Aȁ ̆ ╠ Ҍ ̆ 12g+16g+2g+3g=x+1g+24g+3ğ x=5ğ A ̕ 

Bȁ Ҭ ̆ ⁞ 7ğ Ә ⁞ 15ğ Ҙ ⱴ 22ğ Ҁ ╠ Ҍ ̆ ȁӘҹ ̆Ҙҹ ̆

ѿ ̆ ҹ ̆ B ̕ 

Cȁ Ҭ ̆Ә ⁞ 15ğ Ҙ ⱴ 22ğ ҹ 15̔ 22̆ C ̕ 

Dȁ Ҁ ╠ ̆ ҹỲ ╕̆Ӟ Ҍ ҍ ̆ D ̕ 

BȂ 

 

 

16̈

 

ȍ Ȏ № 42%̆ ᵰ № 25% 

ȍ   Ȏ 1.  

ȍẠ Ȏ Ǵ Ҍ    Ǵ    Ǵ    Ǵ     

ȍҽѿ ҈Ȏ 

 ȍᶛ 1Ȏ 

Ώ₮ Ҋ↓ ӈȂ 

̂1̃      Ȃ 

̂2̃҈ ԋ Ҭ ᾝ ᴇҹ+3ᴇ     Ȃ 

̂3̃nCH4        Ȃ 

̂4̃      Ȃ 

̂5̃      Ȃ 

ȍ Ȏ  

ȍ Ȏѿ  

ȍ ȎO2-        &Å/         nҩ №         He        NaHCO3 

ȍ Ȏ 

̂1̃ 2ҩ ᵝ ̆ ҹ̔O2-̕ 
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̂2̃҈ ԋ Ҭ ᾝ ᴇҹ+3ᴇ Ҭ ᾝ ҉ ⱴ҉+3̆ ҹ̔&Å/̕ 

̂3̃nCH4 nҩ № ̕ 

̂4̃ ҹ He̕  

̂5̃ ̆ ҹ̔NaHCO3Ȃ 

 

 ȍᶛ 2Ȏ ̆ Ҋ↓ ̔ 

 
 
(1) Ȃ 

ҹ     ̕ 

Ҭ ᾝ ᴇ     ̕ 

ӎ ᾝ ᴪ ᾙ ̆ ⱬᵞҊ̆ ᾝ      ̕ 

     Ȃ 

 
(2) ӊ ̆ᵖ ẫױֲ ̆ Ҭ       Ȃ 
 
(3) ҹ ױ ‗ ȁ ȁ ׆̆ Ḇ ᴪ ̆Ҋ↓ ԍ      Ȃ 

Ä        B̈        C̈        D̈  
 

ȍ Ȏ ȁ ȁ  

ȍ Ȏѿ  

ȍ Ȏ(1)CH4        &Å #Ì        Zn        Na+ 

(2)ⱴ  

(3)BCD 

ȍ Ȏ 

̂1̃ ̆ ҹ CH4̕ 

Ҭ ᾝ ᴇҹ-1ᴇ̆ Ҭ ᾝ ᴇ ף ҹ 0 ̆ ᾝ ᴇҹ+3ᴇ̆ Ҭᾝ

ᴇ ᾝ ҉ ̆ ҹ&Å #Ì̕  

ֲᵣҬ ӎ Znᾝ ᴪ ᾙ ̆ ⱬᵞҊ̕ 

11 ᾝ ̆ ᾝ ̆ ῤ 1̆ ̆ Na+̕ 

̂2̃ ץ ҹ ᵞ ̕ 

̂3̃Aȁ ̆ A ̕ 

Bȁ ̆ B ̕ 

Cȁ ̆ C ̕ 

Dȁ ̆ D ̕ 

ҹ̔BCDȂ 

 

 ȍᶛ 3Ȏ ̆ ӟ ΐȂ 

 
 
(1) ̔ 

҈ҩ      ̕ 

ңҩ҈ №      ̕ 

     ̕ 

ԋ Ҭ ᾝ ᴇ     Ȃ 
 
(2) Ώ₮Ҋ↓ Ҭ ӈ̔ 

Al 3+Ҭñ3+ò                    ̕ 
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NO2Ҭñ2ò                      Ȃ 
 

ȍ Ȏ  

ȍ Ȏ  

ȍ Ȏ(1)3Ar        CO3
2-        2SO3        3É /  

(2)ѿҩ ҈ҩ ᵝ         ѿҩԋ № Ҭ 2ҩ  

ȍ Ȏ̂1̃ ҈ҩ ᾝ ╠ ⱴ҉ 3̆ ̔3Ar̕ 

ңҩ҈ № ҈ ╠ ⱴ҉ 2̆ ̔2SO3̕ 

ҹ CO3
2-̆ ̔CO3

2-̕ 

ԋ Ҭ ᾝ ᴇҹ+4̆ ̔3É /̕ 

̂2̃ Al 3+ Ҭñ3+òѿҩ ҈ҩ ᵝ ̆ ̔ѿҩ ҈ҩ ᵝ ̕ 

NO2Ҭñ2ò ѿҩԋ № Ҭ 2ҩ ̆ ̔ѿҩԋ № Ҭ 2ҩ Ȃ 

 

 

17̈

 

ȍ Ȏ № 46%̆ ᵰ № 50% 

ȍ   Ȏ 1.ԋ ֲ   2. Ҭ  

ȍẠ Ȏ Ǵ Ҍ    Ǵ    Ǵ    Ǵ     

ȍҽѿ ҈Ȏ 

ȍᶛ 1Ȏñγ òҍ ẫ ℗ ῏ȂץҊ └ ᴆ Ḇ └ ̆ ñγ ò̆ ׆

ҹֲ Ȃ 

 

҉ Ҋ↓ ̔ 
 
(1) ҉ ≠      Ȃ 
 
׆ (2) Ҭ№ ₮ Ҋ↓ Ҭ̆Ҍ      ̂ ̃Ȃ 

Äԋ ҍ Ỳ ╕ ᵬ Ҋ ֟  

B̈ Ҭ Ỳ ╕ѿ ԋ  

C̈№ ȁ ⌠ԋ  
 
(3) ԅ ԋ ̆ ̆Ώ₮                 ̆ Ҭѿ ᾝ      Ȃ 
 
(4) ̆ ֲ ẫ ̆ѿ      № Ȃ 
 

ȍ Ȏԋ ֲ ȁ Ҭ  
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ȍ Ȏѿ  

ȍ Ȏ(1)CO2 

(2)BC 

(3)2CH3OH+3O2 2CO2+4H2O        ȁ  

(4)  

ȍ Ȏ̂1̃҉ ≠ ԋ ̕ 

̂2̃Aȁԋ ҍ Ỳ ╕ ᵬ Ҋ ֟ ȁ ȁ ̆ ԍ ̆ ̕ 

Bȁ Ҭ Ỳ ╕Ҍѿ ԋ ̆ Ҍ ̕ 

Cȁ№ ȁ ⌠ԋ Ҭ ̆ ԍ ̆ Ҍ ̕ 

ҹ̔BC̕ 

̂3̃ ԋ ̆ ҹ̔CH3OH+O2 CO2+H2Ŏ Ҭѿ ᾝ CȁH̕ 

̂4̃ Ҭ Ȃ 

 

 ȍᶛ 2Ȏᵞ ֲҍ ꜚȂñγ òף ẫ ȁ ȁ ῃ ̆ Ӟ ѿ ᵞ

ȁᵞףᴇ Ȃᵞ Ҍֽ ᴑҙ ҹ̆Ӟ ѿ ף ̆Ҋ↓Ạ Ҍ ᵞ ̂          ̃ 

 A. ҉  

B. ̆ ̆Ḡ  

C.  

D. Ṥᶏ ѿ ̆ ѿ ȁ  
 

 ȍ Ȏԋ ֲ ȁ Ҭ  

ȍ Ȏ  

ȍ ȎD 

ȍ ȎA ̆ ҉ ⁞ ֜ ΐ ᶏ ׆̆ ⁞ ԋ ̆ ñγ ò ̕ 

B ̆ ̆ ̆Ḡ ̆ ⁞ץ ᴠ̆ ץ ᾣ ᵬ ԋ ̆ ñγ ò

̕ 

C ̆ ̆ ץ ̆ ѿ ᵞ ȁᵞףᴇ ̆ ñγ ò ̕ 

D ̆ѿ └ᵬ ̆ ᵬ ѿ ̆ ѿ ȁ ȁԋ ̆

Ҍ ñγ ò ̕ 

ҹ̔DȂ 

 

 ȍᶛ 3Ȏ 

6 5 ҕ ׂ̆ Һ ñ ҼҬ ̆ ꜚ ò̆ ꜚῈᴧ ҍ ̆῍ ȁ

ȁ ҼҬ  

̂1̃Ҋ↓Ạ Ҍ ñ ҼҬ ̆ ꜚ      ̂ Ώ ̃Ȃ 

῾ᵬ     ӗ Ὲ῍֜ ῒ₮     ᶏ ѿ ΐ    №     ᶏ  

̂2̃ ᶏ ү֟ ᵬ Ȃ CO(NH2)2  KNO3  NH4NO3  

NH4H2PO4  NH3ÅH2OῒҬ ԍ      ̂ Ώ ̃Ȃ 

̂3̃ Ҭԋ ̆ᴪ Ṝ Ȃ ԋ Ҭ ̆ ԋ

Ҋ Ȃ 
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̆ԋ ҹ ӊѿ 2NaHCO3+CaCl2 CaCO3Ź+CO2ŷ+     +H2Ŏ ᾟ Ȃ 

 ȍ Ȏ ȁ Ҭ ȁ  

ȍ Ȏѿ  

ȍ Ȏ                 2NaCl 

ȍ Ȏ 

̂1̃ ῾ᵬ ᴪ ̆ Ҍ ̕ 

ӗ Ὲ῍֜ ῒ₮ ⁞ץ ̆ ⁞ץ ̆ ̕ 

ᶏ ѿ ΐᴪ ᴠ ̆Ҍ ᵞ ̕ 

№ ⁞ץ ̆ ̕ 

ᶏ ⁞ץ ᵣ ̆ ̕ 

̕ 

̂2̃῾ᵬ Ῑᾝ ȁ ȁ ҈ ᾝ ̆ NȁPȁK ҈ ᾝ Ҭ ѿ Ῑᾝ №≢ ȁ ȁ ̆

҈ Ῑᾝ Ҭ ң ̕ 

CO(NH2)2Ҭ Ῑᾝ ᾝ ̆ ̕ 

KNO3Ҭ Ῑᾝ ᾝ ᾝ ̆ ̕ 

NH4NO3 Ῑᾝ ᾝ ̆ ̕ 

NH4H2PO4Ҭ Ῑᾝ ᾝ ᾝ ̆ ̕ 

NH3ÅH2OҬ Ῑᾝ ᾝ ̆ ̕ 

̕ 

̂3̃ 2NaHCO3+CaCl2 CaCO3Ź+CO2ŷ+______+H2OҬ̆ Ҭ ȁ ȁ ȁ ȁ ȁ ҩ №≢ 2ȁ2ȁ2ȁ

6ȁ1ȁ2̆ Ҭ ȁ ȁ ȁ ȁ ȁ ҩ №≢ 0ȁ2ȁ2ȁ6ȁ1ȁ0 Ҭ 2ҩ 2ҩ ̆

̔2NaClȂ 
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18̈  

ȍ Ȏ № 45%̆ ᵰ № 86% 

ȍ   Ȏ 1. ∆   2.  

ȍẠ Ȏ Ǵ Ҍ    Ǵ    Ǵ    Ǵ     

ȍ Ȏ ҩ ̆ ҈̔ᾝ ̆ ̆ 1 ̕ 

ȍҽѿ ҈Ȏ 

 ȍᶛ 1Ȏᾝ ֲᵣ ᾝ ӊѿ̆ №Ȃ 

 
 
(1) ̆ ̂I-̃ ҹ     Ȃ 

 

 
(2) 

Ҋ ѿ ᴆҊ ̆ Ҭñ òñ ò ñ ò№≢ ȁ Ȃ 

 

̔            ̆ ԍ      ̂ ̃Ȃ 
 

 ȍ Ȏ ∆ ȁ ȁ  

ȍ Ȏѿ  

ȍ Ȏ(1)54 

(2)2HI+Cl2 I2+2HCl         
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ȍ Ȏ 

̂1̃ ̆ 7ҩ ̆ ⌠ 1ҩ ̆ 54̕  

̂2̃ ̆2ҩ HI № 1ҩ Cl2№ 1ҩ I2№ 2ҩ HCl№ ̆ ҹ 2HI+Cl2

I2+2HCl̕ ̆ Ȃ 

 

ȍᶛ 2Ȏ Ҋ↓ ̆ ῏ Ȃ 

 

 
(1) A ᾝ ᾝ Ҭ ῏Ḥ ̆ ᾝ      Ȃ 
 
(2) BȁCȁDȁE Ҭ̆ΐ      ̂ ̆Ҋ ̃̆ ԍ ᾝ      Ȃ 
 
(3) Ȃ 

 

Ҭ      ̕ 

Ҭ ҩ ҹ     ̕ 

╠ ᴇ ᾝ      Ȃ 
 

 ȍ Ȏ ∆ ȁᾝ ȁ׃  

ȍ Ȏѿ  

ȍ Ȏ(1)39.10 

(2)BCE        BD 

(3)2        2̔3        ᾝ  

ȍ Ȏ 

̂1̃ ᾝ Ҭ ᾝ Ḥ ̆ ᾝ ҹ 39.10̕  

̂2̃ ҹ 8̂ ҹ 2̃ ԍ ̆BȁCȁDȁE Ҭ̆ΐ BCE̕ ‗ ᾝ

̆BȁCȁDȁE Ҭ̆ ԍ ᾝ BD̕ 

̂3̃ ̆ ѿ ᴆҊ ԅ ̆ Ҭ

ң ̕ Ҭ ҩ ҹ 2̔3̕ ╠ ᴇ ᾝ ᾝ Ȃ 

 

ȍᶛ 3ȎҊ ᾝ №Ḥ ̆ Ҋ ῏ ̔ 

 

̂1̃ΐ ᵌ ѿ ᾝ      Ȃ 

ÄNaȁCl      B̈CȁBe      C̈FȁCl      D̈ClȁAr 

̂2̃ 7 ᾝ 12 ᾝ ҹ     Ȃ 


