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Ϛȳ Ӑ  

1. 1 ѻ  

ɦ ᾼẃ ҟ ɧȸ ἬЛ֯ɉ Ҡѿ ȲᶮהҠѿ  

1. ש2ׁ  

ʆ╓ ȸ 

  Ӵ М ṎЄ דּ Ṏ ӣ Ṇ  

ᵦ   ӴМҶЄ ṅἬשׁ  

֯  Ṏׁשṅ ṅשׁ  

ᵦѝ   Ṏׁשṅ ᵗ ṅשׁ  

 

ʆ Ḋ ȳ ȳ ȸ 

ḈӘ   МӀЄӧ о ӖЊ  ( МӀ ᴞ Њ ң Ϣ)  

Ὥ Ч  МӀЄӧ о ӖЊ ԅѻԉ( МӀ ᴞ Њ ṅשׁ )  

Ḉ   МӀЄӧ ӖЊ ѻԉ( МӀ ᴞ Њ )  

ѵ∂Ч  МӀЄӧ о ӖЊ ѻԉ( МӀ ᴞ Њ )  

Ḛἵ   МӀЄӧ ӖЊ ѻԉ( МӀ ᴞ Њ )  

ἣ  МӀЄӧ о ӖЊ ѻԉ( МӀ ᶾדּ ṎМї І )  

ᵦṾ   МӀЄӧ о ӖЊ ᴩ╜ᵗ ( МӀ ᶾדּ ṎМї І )  

 

1. 3♄ ֤  

ῶ 1♄ ֤ Ϛ ῶ 

♄ ֤  

♄ Ϛ ẃ? 

1- 1 ᾼ  

1- 2 ᾼ  

1- 3 ẃ? 

♄ ϡ ҠӦЛ֝ ᶮה оᴖẃ 
2- 1 ᾼ Ѡה 

2- 2ᵂ ὔ ϩ  

♄ Ϯ ẞ ҟ? 
3- 1 ᴃ ҉  

3- 2 ᴃ ԛ ᾼהẔ҃ᶮכ  

♄ ҳ ὔ ᵂ 
4- 1 ᾼ  

4- 2 ᾼ ( ӢШ ?) 

♄ Х  
5- 1 Ϛ⇔  

5- ע2 ᶺ ᴩ 
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1. 4ṿӣ Ὑ 

Ӑ דּ ₤ ѿɦ ֯ ȹ Ш ȹɧȳɦ ἬЛ֯ɧ Ɫ Єדּ Ἐ

їȲṳѿɦ ᾼẃ ҟ ɧⱢ Ḋѻ ẃ זּ ♄ ȴ 

Ҡ ɦ ẃȹɧȳɦ ҠӦЛ֝ ᶮה оᴖẃɧȳɦ ẞ ҟȹɧȳ

ɦ ὔ ᵂɧȳɦ ɧ Х ѻ ц ṅ♄ Ȳ ӢϠ ֮ ϱ֯׀

ᾼ ẓצ Ȳѹ֢ה₤ֵ ᶮה ╥ҠѿФד ᾼȴṳ Ӧ Ӑ ᾼ Ȳ Ӣ

в ᾼ Ȳṿ Ӣ оẔ ɦ ɧЄ Ἐᾼ ȴ 
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ϡȳ Ἐ 

ɦ ɧ╥ ᾼּד ἘȲЛ֝ɦ ɧᾼᶮה оȲ Ϡᶮᶮᴥᴥᾼᴞ Ϣ

ѷꜜȴ ᴖȲ Њ ◕ᾼẐ ᴖṕȲ ɦ ɧ╥ Ϸ╥ᵺ ᾼȲ֪Ɫ

ᾼᾬ ╥Ἴ ᴖЛ ὔ Ȳѹ ὔ כ ҷ Ἐȴϫϡד Ӑ Ṏᴞ דּ

в ɦ ɧԝⱢ ᾼ в Ȳֽᴶ֯ Њ ᴩ ד в ᾼ Ȳ ֥

ᾼ Ḋ ȲⱢӐׁשṅПѻ ӭ ȴ 

Ӑ שׁ ѿЄ Ἐ(Big  idea) Ɫ ї ἘȲЄ ἘҠѿ╥Ϛ ҫ ȳѻ

ȳ♄ ȳ ȷЄ ἘҠѿ֯Ϛ Л ᾼṶ Миέҏ Ȳṳ╓іѠ֣᷄ҏḆֵ

ᾼṶ ѿцצ ὢϩᾼ Ȳ ӦҠ ṅ ᾼ Ἐȳ ȳἨі ᾨ ᾼ ȳἨỮ

ӑ ȳἨ֯׀ὑ в Ɫ Ӑ Э(Essential  question) Ȳ Ӑ ᾼ Ȳ

Ӣ в ᾼ Ȳṿ Ӣ оẔ ȴ 

Ӑ Ḋѿɦ ᾼᶮה ɧ ⱢЄ Ἐ їȲṳѿ ѡ ṿӣ

ᾼɦ ᾼẃ ҟ ɧⱢ Ḋѻ ẃ זּ ♄ ȴ ɦ֮ ϱ Єᾼ ẃ -ы ɧȳ

ɦ Ҡѿ ȲᶮהҠѿ ɧ ἘȲ ɦЭẞ ҟȹɧɦЭ ҠӦЛ֝ ᶮה

оᴖẃɧȳɦЭ ẃȹɧȳɦЭὔ ᵂɧȳɦ ɧ Ḋ ц Ӣ

ṅ♄ Ȳ ӢϠ ֮ ϱ֯׀ᾼ ẓצ ֵᶮהȲѹ֢ ᶮה ╥ҠѿФד ᾼȲ

Л֝ ᶮהᾼғ Ϸצ ᵑȲϢ Ҡѿ ɦ ɧѿϢ Ἤ ᾼᶮ֯׀הȲ ẁᵓӣȲ

ḟϢ ᾼ Ȳṳ֫ Ӑּד Пӭ ȴ 
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Ϯȳ ▐  

Ӑ Ḋѿɦ ᾼᶮה ɧ ⱢЄ Ἐ їȲṳѿ ѡ ṿӣ

ᾼɦ ᾼẃ ҟ ɧⱢ Ḋѻ ẃ זּ ♄ Ȳ ▐ ֽϯ ȴ ɦ֮ ϱ

Єᾼ ẃ -ы ɧȳɦ Ҡѿ ȲᶮהҠѿ ɧ ἘȲ ɦЭẞ ҟȹɧɦЭ

ҠӦЛ֝ ᶮה оᴖẃɧȳɦЭ ẃȹɧȳɦЭὔ ᵂɧȳɦ ɧ

Ḋ ц Ӣ ṅ♄ Ȳ ӢϠ ֮ ϱ֯׀ᾼ ẓצ ֵᶮהȲѹ֢ ᶮה ╥Ҡѿ

Фד ᾼȲЛ֝ ᶮהᾼғ Ϸצ ᵑȲϢ Ҡѿ ɦ ɧѿϢ Ἤ ᾼᶮ֯׀הȲ

ẁᵓӣȲ ḟϢ ᾼ ȴ 
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ҳȳ ᴥ 

Ӑ Ḋѿɦ ᾼᶮה ɧ Ɫ Єדּ Ἐ їȲṳѿɦ ᾼẃ ҟ

ɧⱢ Ḋѻ ẃ זּ ♄ ȴѻ ᾼЄ Ἐ Ḋ ᴥҠѿҔ╗ѿϯ ȸ 

(Ϛ)ѿϮ ἘⱢѻ ᾼ Ȳ Є Ἐȷ 

(ϡ) Ḋ Ӑ ᵂ ֥Ȳṳ › Ἐ ӱȳ Ἐ ᵫȳ ȳᴞᶺ Ȳ

і Ӣ Ἐȷ 

(Ϯ) ӣ Ȳѿּד Ӣ ц ᴩּד Ȳ ѿ Ἐ▐ ╥

ᵡӔ ȷ 

(ҳ) Є Ἐ Ȳ דּ ᾼ ȴ 
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Хȳ ♄  
5. 1ɦ ʟ ᾼẃ ҟ ɧЄ Ἐ  

♄ Ϛȳ ẃȹ 
♄

֤

 

в  ẓ 
и   

ӭ   

 
῀

Ἐ 
ṅ ϩ 

דּ ᾼ

⇔ Ӑ  

῀

Ἐ 
ṅ ϩ 

דּ ᾼ

⇔ Ӑ  

♄

1-

1 

ᾼ

 

Ϛȳ ᴩ ʟ ᵌὭ 

ϡȳ ᴩ ʟᾎἮ  

Ϯȳᶙכ ᵂ ȴ 

Ӑ 5 

5 

10 

 в ῀

ᾼ

 

≈ᴕ  

ɾ  

ti -̧- 1 

ӣֻốї

ѡ Ӣ♄ ᾼ

√ἤȲ ֪Ɫ█ṷḂ

ᴖ Ӣ Ȳṳ

Ṽ Б῀ᾼּד ῀

ȳּד Ѡᾎ Ҡ

ӢᾼṶ Ȳѿ

Л֝ᾼѠᾎȲϷ

ҏЛ֝ᾼ₇כȴ 

ɾ כ

ӣּד ≈

ᴕ ṅ

ᾼ  

ah-̧- 1 

ᵓӣּד

῀

ѡ Ӣ♄

ẞᾼ

ȴ 

в ῀

ᾼ

 

Ӣ

ᵂ М

 

Ѐ   
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♄

1-

2 

ᾼ

 

Ϛȳ ᵂ 

ϡȳ ᵂϠ Ҡѿ

Ɫ ȴ 

Ϯȳ  

ϧȳ ϩ

▀ᶮ Ϛ

ȳ ᵮ ȳ

Ӣ ȳ0.1mm

Ҕ (Б

200

)ȳᾚ ȳ

ȴ 

40 
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po-̧- 2 
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ṅᾼ Ȳṳ

Ṽ ȳ

ȳ ȳ≈ᴕȳ

Ȳ ҏ ừ ṅ

П ȴ 

ɾ דּ

Ӑ  

an-̧- 1 

דּ
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ȲϠ

῀ ᾼ
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ế
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♄ ȳѡ
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ȳ ґц
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ɾ כ

ӣּד ≈
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῀
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♄ ϡȳ ҠӦЛ֝ ᶮה оᴖẃ 

♄

2-

1 

ᾼ

Ѡ

 ה

ϚȳϠ ᶙ֢ ᾼẃ

Ȳ כ ѻ

ᾼѠצה ṷ ȹ 

ϡȳ῀ ӭ›ѷꜜ֢ Ӕ֯

ᾼ ȴ 

Ϯȳᶙכ ᵂ ȴ 
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 ȴ ẃᴞὑ
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῀

Ἐ 
ṅ ϩ 

דּ ᾼ

⇔ Ӑ  

♄

4-

1

ᾼ

 

Ϛȳ ᾼ Ɏ Ϡḥ

 ȹɏצ

ϡȳ ∟ ӢШ

Ṷềȹ 

Ϯȳ≢ ῀ צ ȹ 

ҳȳ ᵂ 

Хȳ ᵫ  

╓Җ ȳЊ

ȳLED ȳ

ᴃȳ ȳ 

10 

 

10 

 

15 

5 

POE ῀

Ҡѿ

Ӧ

☼

ȴ 

≈ᴕ  

ɾ  

tr -̧- 1 

ᴞАц҃ϢἬ

ȳ ᾼᴞ

ᾼ῀ Ф

ד Ȳ ἒױ

ᾼ …Ȳṳ ҏᴞА

ᾼ ᾎц῀ ҃

Ϣᾼ ȴ 

ɾ דּ

ṅᾼ

 

ai -̧- 1 

דּ

Ϡ

Ӣ

ᾼ ֪Ἠ

ạȲ

Ṝֻố

їȴ 

῀

ṿᾬ

ԏȳ

Ἠ

ȴ 

Ӣ

ᵂ

цЀ

ᵫМ

ȴ 

Ӣᾼ

♄

М

Ӣᾼ

⇔ 

 

♄

4-

2

ᾼ

Ϛȳ ᾼ Ɏ Ӣ

Ш ȹɏ 

ϡȳ ᾼ ϩẃ  

1.  ᾼ ἤȴ 

2.  Әϵ

ᾼ ц ᾼ

ἤȴ 

ᴃȳ Ҕ

ȳ ȳ╓

Җ ȳӘϵ

 

20 

 

 

10 

10 

 

 

POE 

ӣ

Ȳ

Ɫ

≈ᴕ  

ɾ∂Ӵ ₤ 

tm-̧- 1 

Ӧ ᾼ ṅ

∂Ӵ ₤Ȳѹ

ц

МȲ ẞצЛ֝

₤ᾼ֯׀ȴ 

ɾ דּכ

≈ᴕ

ṅᾼ

 

ah-̧- 1 

ᵓӣּד

῀

ᵂ

ҏ

Ӣ

Ӣ

Ф

М

 

Ӣᾼ

ᵂ Ѐ

ᵫМ
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3.  ᾼ

 

40  ѡ Ӣ♄

ẞᾼ

ȴ 

ᴖ

ṿ

ȴ 

4-

3 

ԛ

Ɏ

о

ɏ 

ϚȳḂ ᾼ Ѡ

֣ȴ 

ϡȳ ᾼ Ԉ ȴ 

ϮȳḂ ᾼ

⇔ȴ 

ҳȳḂ ȴ 

Хȳ ᴥ ᵫ 

ᴃȳ Ҕ

ȳ ȳ╓

Җ  

10 

20 

20 

20 

10 

5E ☼

ᾼѠ

֣

ЄЊ

ᾼ

ᵂ 

ḟ 

ɾ ᴩ 

pe-̧- 1 

Ϡ ᴞ ȳ

ṳ Ḃ Ҡ

ᾼ ế ᴩ

װ ᾼ

ȴ֯ Ἠ דּ

ᾼ╓ Ἠ ὙϯȲ

Ϡ ṅᾼ Ȳṳ

ᴖ ᾼ

ἤȳ ( )

ᾼצ ֪ Ȳ

ᾼ ṅ♄ ȴ 

ɾ דּכ

≈ᴕ

ṅᾼ

 

ah-̧- 2 

דּ

ṅ♄

ḟϚ

иӢ♄

ᾼ

ȴ 

Ҡѿ

ᵂ

☼

ṿ

Ḃ

Ѡ֣

ц

⇔ 

Ṽ

דּ ᾼ

ὙϠ

ṅ

ᶙ

כ ᵂ 

ӢḂ

∟ᾼ ᴥ

ᵫМ

 

 

♄ Хȳ  

♄

֤

 

в  ẓ 
и   

ӭ   

 
῀

Ἐ 
ṅ ϩ 

דּ ᾼ

⇔ Ӑ  

῀

Ἐ 
ṅ ϩ 

דּ ᾼ

⇔ Ӑ  
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♄

5-

1

Ϛ

⇔

 

Ϛȳ ᾼв ц

Ȳṳ ӣ ᴯ

ɦ⇔ɧȴ 

ϡȳЮ ғ ȴ 

ȳppt  20 PBL Ϡ

ӣ

ᴯ

ɦ⇔ɧ

ц

ғ

ȴ 

≈ᴕ  

ɾ  

ti -̧- 1 

ӣֻốї

ѡ Ӣ♄ ᾼ

√ἤ ֪Ɫ█ṷḂ

ᴖ Ӣ Ȳṳ

Ṽ Б῀ᾼּד ῀

דּ Ѡᾎ Ҡ

ӢᾼṶ Ȳѿ

Л֝ᾼѠᾎȲϷ

ҏЛ֝ᾼ₇כȴ 

ḟ 

ɾ ứ  

po-̧- 1 

♄ ȳѡ

цּדᶾ ӣȳᴞ

ȳ ґц

Ȳ ȴ 

ɾ  

pc-̧- 1 

֝ ᵫȲ

ҏ֥ ᾼ Ἠ

ṓȴṳ ɦἬ ứ

ᾼ ɧȳɦ ṅѠ

ɾ דּ

ṅᾼ

 

ai -̧- 1 

דּ

Ϡ

Ӣ

ᾼ ֪Ἠ

ạȲ

Ṝֻố

їȴ 

ai -̧- 3 

֥ᵂ

ṳ

֝ ṏצ

ֻᾼФ

Ȳṹ

ắ דּ

ᾼ

ȴ 

ӣ

ᴯ

ɦ⇔ɧ

ц

ғ

ȴ 

1a-̧- 1 

2a-̧- 1 

2d-̧- 1 

3-̧- 1 

3-̧- 3 
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ᾎɧȳɦ П ɧ

цɦ ṅП ɧ

П ᾼ

Ȳɲ ᴩ ṳ ҏ

ế ȴ 

♄

5-

2

ע

ᶺ

ᴩ 

ϚȳЮ Л֝ ӣ₇Ȳṳ

֢ ӣ₇

ᾼᶮהȴ 

ϡȳ ӣ₇֯

Ἤ ӢЛ ᾼ

ᶮהȴ 

ppt  20 
5E 

ӣ₇

ᾼᶮ

ה

цἬ

Ӣ

Л

ᾼ

ᶮ

 ȴה

≈ᴕ  

ɾ  

tr -̧- 1 

ᴞАц҃ϢἬ

ȳ ᾼᴞ

ᾼ῀ Ф

ד Ȳ ἒױ

ᾼ …Ȳṳ ҏᴞА

ᾼ ᾎц῀ ҃

Ϣᾼ ȴ 

ḟ 

ɾ ứ  

po-̧- 1 

♄ ȳѡ

цּדᶾ ӣȳᴞ

ȳ ґц

Ȳ ȴ 

ɾ  

pc-̧- 1 

֝ ᵫȲ

ɾ דּ

ṅᾼ

 

 

ai -̧- 3 

֥ᵂ

ṳ

֝ ṏצ

ֻᾼФ

Ȳṹ

ắ דּ

ᾼ

ȴ 

 

ӣ₇

ᾼᶮ

ה

цἬ

Ӣ

Л

ᾼ

ᶮ

 ȴה

1b -̧- 1 

2a-̧- 1 

2d-̧- 1 

 

3-̧- 3 
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ҏ֥ ᾼ Ἠ

ṓȴṳ ɦἬ ứ

ᾼ ɧȳɦ ṅѠ

ᾎɧȳɦ П ɧ

цɦ ṅП ɧ

П ᾼ

Ȳɲ ᴩ ṳ ҏ

ế ȴ 

♄

5-

3

ғ

 

Ϛȳ ӣғ Ȳ ṳ

֢ ӣ₇ᾼ ғ

ȴ 

ϡȳ

⁄ȴ 

ғ ȳ

ӣ₇ 

30 
POE 

ṿ

ӣғ

֢

ӣ

₇ᾼ

ғ

ц

⁄ȴ 

≈ᴕ  

ɾ  

tr -̧- 1 

ᴞАц҃ϢἬ

ȳ ᾼᴞ

ᾼ῀ Ф

ד Ȳ ἒױ

ᾼ …Ȳṳ ҏᴞА

ᾼ ᾎц῀ ҃

Ϣᾼ ȴ 

ɾ᷅ᵒ≈  

t c-̧- 1 

Ἤ ᾼ

Ἠ Ȳ ᴩ ᾼ

נּ и ȲṳṼ

ᾼ῀ Ȳ≈ᴕ

ᾼӔ ἤц ᵑ

ɾ דּ

ṅᾼ

 

ai -̧- 2 

ғכ

ᾼּד

Ȳ

ắᴞ

דּ

ᾼ ȴ 

ɾ דּכ

≈ᴕ

ṅᾼ

 

ah-̧- 2 

דּ

ṅ♄

ṿ

ӣғ

֢

ӣ

₇ᾼ

ғ

ц

⁄ȴ 

1b -̧- 1 

1c-̧- 1 

2b-̧- 2 

2c-̧- 1 

 

3-̧- 2 

4-̧- 2 
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҃Ϣ Ṷ ᾼ

ȴ 

ḟ 

ɾ ᴩ 

pe-̧- 2 

Ӕ ׄԓ ᵂ

֥ ◕ᾼᾬ

₇ȳ Ḋ ȳּדᶾ

ȴ ᴩ

ⅎ ᾼ ἤ Ἠ

ṳ

ȴ 

pc-̧- 1 

֝ ᵫȲ

ҏ֥ ᾼ Ἠ

ṓȴṳ ɦἬ ứ

ᾼ ɧȳɦ ṅѠ

ᾎɧȳɦ П ɧ

цɦ ṅП ɧ

П ᾼ

Ȳɲ ᴩ ṳ ҏ

ế ȴ 

ḟϚ

иӢ♄

ᾼ

ȴ 
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5. 2ɦ ʟ ᾼẃ ҟ ɧЄ Ἐ Ḋ 

 

♄ Ϛȳ ẃȹ 

ᶺБ ῀  Ӑ♄  

ʋ  ȴהЛ֝ᾼᶮצ

ʋ ╥ ὧᴫ Ṷᾼ ϩȴ 

ʋ [ы ] Ҡѿ כ ц ȴ 

ʋ῀ ᾼ Ѿ ╥ ȳ Ҡѿ  

כ   ȴ 

ʋ ы ȳ ȳѬϩȳ ϩȳ ᴄ  

כ   ᾼ ȴ 

ʋϠ ѻ ᾼ Ѡהȴ 

 

♄ 1- 1 ᾼ   

    ֯ ȳ ꜙᴟԉᴶ֮ѠȲ ếᶺ ᾼӢ♄Б ЛҠиȲӢ♄Мᾼ ӣ₇Ȳ ╥

ȳњ Ȳ ṷ ᾼẃ ╥ẃᴞ ᴃȴẔ҃ ȳ♃ᴪ ȳᵐ ȼ Ȳһ Ϸ╥ ϱ

Ȳ Ҡѿ Ȳᵀ╥ ╥ֽᴶ ᾼề? 

ɚ ᵌὭɛ 

רּ     ϚᴯԓѠᴯᾼצ ЄϢᾬȲ ֵ ῏ ҃╥ɦּר ᾼ Ϣɧȳɦּר ỄПѯɧȲ҃

╥ Ὑȶ ᵌὭ ɎBenjamin Franklin ɏȴ1746דȲ ᵌὭ֯כ ᾼ ∟Ȳ

ỞϠ ᾼׁשṅȴṼ ҃ᾼכᾎȲ҃ Ɫ ᾼἤ ―╥ᾼȲὑ֝ד╥

ᴩ  ᾼ ȳ ѩȳциέȲ Ὠ һ צ ֵԚ֝П ȸҔ╗ ԏȳ ᴥԏ ᷉פ

ᶮᾭȳҠӦ  ȳ ҏ ᾼ ȴὑ╥Є ᾼ ᵌὭȲ ᴩϚ Ϣᾼ

... ȴ 

ד1752     7ѣ ᵌὭ ẐІ№ Ȳ֯Ϛ ҳ ᾼѤ

Ȳ ᴩі ᾼ ȴ Ԓ҃ כ Ȳ

ϠϚ ׆ ᾼ  ȲԛӣϚ   ᾼ І ȴ

ІҫϚ Ӓ ҉ᵂ ᾼ Ȳ֪ⱢϢ ֯Ѥ Ȳ

Ϛ᾿’═ Ȳ ᾼҫϚ ֯њМȴ ӻ

Ȳ ϱϚᴭ ᵂⱢ ѿ ᵍ ȴ М

∟Ȳ҃ ѯІכẞ ϱ Ȳ ᵌὭ Лᴰᴼҏҟ

ϚϯȲּט ׆╓ ӢѭῧȲҿҙṝ ϠϚϯȲ

ᵌὭ ᾼᵫ ẐІ ȸ ɦ ╥ ȺȺɧ 

    ∟ẃ ᵌὭѿϚ ѝɞ ế ᾼ֝דɟȲ

ꞌ Ȳ Ԓắẞ דּ ᾼᵐ ȲЛϵᾎ ᾼּד

Ȳ֯ђ ғ֮כ ∟Иắẞ Ȳꜙᴟ  

1- 1 ᵌὭі ᾼ  

ᾼᾎѵ ὔϫХѷ ҟ ῶ Ȳ דּ☺ ꜜ ỞἭ ᵌὭᾼכὨȲṳѹ Ɫכ҃

ᾼẃ ҟ  
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ꞌ Ȳṳ ■ ᵓ  ȴ֪Ɫ ᵌὭᾼ Ȳ דֵּ ױ Ở

ṅɦשׁ֣ ɧȲ Ϡ ṅᾼשׁ ҅ȴ Ϛ ᾼ╥Ȳ דֵּ ֯ Ȳ

Ӣ ҵײϺȲ ᵌὭḥ ȲҠѿײ ד╥ ἅ ȴ 

ѱẃ ȸּד ֤Ϣ - ᵌὭ http://www.bud.org.tw/museum/s_star08.htm  

 

ɚᾎἮ ɛ 

ȲϚᴯ֤Ҫד1831     ɦᾎἮ ɧᾼ ῏ Ϡ ᾼ ȴֽ

ἬӱȲ҃   Ϛ ẃᶮכᾼὧᴫȲҪ ɦ ɧȲᴖ

זּ ȲẔ ϩҠѿṿ  МᾼᴞӦ І┬ỆứᾼѠ֣ Ở☼ Ȳ

ױ֪ Ӣȴ 

    ֽὨԛҒᶶ ᾼ ⇔Ȳ Ӣҏ− ᾼ ☼ȲЛ Ȳ ӣ

ᶶᾼ ֮װֵ⇔ ╥‍ ᵺ ᾼȴṪֽὨЛ╥ Ȳᴖ╥

Ȳ Ὠ ╥≢ ềȹ ∟ ֝ Ӣ ẃȲᴖѹ

ḆⱢ Ⱥ 

    ֯ȲЄ₤ Ѿ ӣ֯ М ẃ ᾼѠהȴẂ

ֽȸ֯ЍϱҠѿṓẞᾼѬϩ Ȳһ ᾈ☼֯  ֯Ѭ ȲѬ☼―

Ἇϯ ȲᵓӣẔ ϯᾼϩ Ϛ Ҫ ɦ ɧᾼѬṞȲ ᴖ

ȴ֯ѭϩ Ȳ⁄╥ ⱦếӰᾒṿѬᾐ Ȳᵓӣ Ὅᾼ

ȴ                                                   1- 2 ᾼ  

    Ȳ Ὼ֯ᴫ ẞᵓӣכ ϩ ᾼЄ ȲϷ╥ Ẕ Ȳ

ᴖ ᴩ ᾼȴҠѿ ȲֽὨ֯׀ ᾼϩȲ ӣԉᴶѠᾎẃ Ϡȴ 

ѱẃ ȸЛҠ≈ ᾼ ϩ-Ẑ  

http://discovery.panasonic.com.tw/science/library/lib01elc/l01017.html  

 

∟ ֫ ϯԝ ȸ 

Ϛȳ Ϛ ᵌὭ ᾼ МȲ҃ѻ ╥ᵓӣШ Џẓẃ і ềȹ 

ȸ____________________________________ 

ϡȳ ᵌὭ Ɫ ế Ӣ П֝דᴶצ ềȹ( ϡ )  

ȸ____________________________________ 

ϮȳᾎἮ ᾼ МȲⱢϠ Ғ ☼Ȳ ϠҒᶶ ᾼ ⇔ҵȲ ҠѿᵓӣШ Ѡהềȹ 

ȸ____________________________________ 

 

 

  

http://www.bud.org.tw/museum/s_star08.htm
http://discovery.panasonic.com.tw/science/library/lib01elc/l01017.html
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♄ 1- 2 ᾼ    

    Ϡ Ϡ ᾼ ȲṪṅ ╥ֽᴶ Ӣᾼề?ᶺ Ҡѿ ᵂ ẃ ȴ 

ᵂʟ  

Ḋȸ ϧȳ ϩ ▀ᶮ Ϛ ȳ

ᵮ ȳ Ӣ ȳ0.1mm Ҕ (Б

200 )ȳᾚ ȳ ȴ 

 

 

1- 3 Ḋ 

 

1- 4 

 

1- 5 

jG Б ֻᾼ Ҕ Ϥ ᵮ М kGӣᾚ Ệứ ֯Ẓ  

 

1- 6 

 

1- 7 

lG ᾼẒ Ҕ ѿ+ ῶ פּ

2cm Ȳ֢ LED ᾼԉϚ ȴɎ ᾼ

Ҕ ЛҠדФ ɏȲ ∟ѿ ỆứἬצᾬ

₇Ȳ ᵍ ȴ 

mG ϩ ὍϤȲẒ ֮ Ϥ Ӣ Ȳ

∟ѿ ỆứȲ ᵍ ҏȴ 

ᵂככȲᶶ ӣϩ֮ ᵮ Ȳᵃ ϠШ ȹ 

% ᴖṕȲ Ϡы Ȳ ᾼ Ѿ ╥ ȳ כ ȲᴖẔМᵓ
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ӣ Ȳ Ѿ ╥ ᾼѻ☼ȴ ╥ Ѭ Ӣ Ȳԛӣ ᴖ

Ӣ ȷἨ╥ Єᴞ МậѬȳ ᾼ ȲṿẔ ᴖ ȴ 

ᵂ ᾼ МȲᵃҠѿ ҏẔ ╥ֽᴶ ᾼ ȹ 

  (     ) Ą(     )  

 

♄ 1- 3 ẃȹ 

A.ы  

    ᵃ ṿӣ ы ᾼ Ἠ╥כ

ы ԏ ὰ ? 

    ы ᾼẁ Л Ȳ╥Ϛ ‍

ᾼ ȲЛ і ᴆ╬ȲḆЛ

ᴞ Ἠ ԓ ⅍ ȲἬѿы

ᾼּדᶾȲ ӣ‍ ᾛȴẂֽы ᾼ

ȳњ Ȳ֯Ӏ ϱ − ȴ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1- 8ы  

ѱẃ ȸы  

http://www.ecolohas.com.tw/front/bin/ptlist

.phtml?Category=100009 

ṅἬשׁ

http://163.17.200.135:84/a11.html  

1ȸ Ϡ ӐἬ ᾼẂІȲ֯ ѡ Ӣ♄Мᵃ כ ṷы ᾼẂІ ȹ 

 

B.  

    Ϸ ╥Ἤ ᾼѭϩ Ȳᴖ

ѭϩ Ɏ ѭ ɏϭ ⱢоӰ

Ȳ╥ ȳщ цӰᾒ

Ἤ Ӣᾼ Ɫ Ἠᴯ Ȳ ᴖ

Ӣ ẃ ᾼ Ȳ֪

ⱢһҠѿ═ ֮Є Ȳ֯ ֵ Ȳ

Є иᾼ ╥Ӧѭϩ ẁȴ     

 

 

 

 

 

 

 

 

1- 9ѭϩ  

ѱẃ ȸ  ṅἬשׁ

http://www.ecolohas.com.tw/front/bin/ptlist.phtml?Category=100009
http://www.ecolohas.com.tw/front/bin/ptlist.phtml?Category=100009
http://163.17.200.135:84/a11.html


 

21 
 

http://163.17.200.135:84/a27.html  

3ȸ Ϛ ȲЄ ṿӣ Ȳ ὑ Шצ ềȹ 

 

 

C.Ѭϩ  

    ᵃכצ ☼᾿ϯᾼ Ӂ

ȹѬϩ ╥ ӣ Ѭᴯ

ᵅ Ἤ Ӣᾼ Ȳ

ṿП Ȳ ᴖ

ᾼȴᴖѿѬϩ ᾼЏ Ɫ

Ѭϩ Ȳ Ѭ Ȳϭ

Ѭ ȴ 

 

 

 

 

 

 

 

 

 

1- 10Ѭϩ  

ѱẃ ȸМ ы  

http://www.solar - i.com/hyd.htm  

D. ϩ  

    ЊὣхȲ ᶙѬϩ Ȳᵃ╥ᵡҠѿ

ϩ╥ֽᴶ ᾼề?ֽὨѬϩ ╥ӦѬẃ

ȲṪ ϩ ╥ᵓӣ ҟ ṞȲ

ᴖ ẃ Ӣ ᾼȴ ϩ Ҡ

Ȳ╥ כ ϩ ᾼӇ ԈПϚȲѻ Ӧ

▐ȳ ѱȳ ϮЄ иἬ Ȳכ

ẞ Ȳ Ṟᴞ Ở Ȳ Ϸ

Ở Ȳᵀ╥ ὑ ЄꜙᴟБ ẞ

Ȳ Ṟ ᴞ Ѧ Ȳѿ’ Ṇ

ế Ṟȴ 

                  

 

 

 

 

 

 

 

 

 

 

1- 11 ϩ  

ѱẃ ȸ ᵬ Ȳ ᾼ╝  

http://library.taiwanschoolnet.org/g

sh2012/gsh7319/csubject03.htm 

http://163.17.200.135:84/a27.html
http://www.solar-i.com/hyd.htm
http://library.taiwanschoolnet.org/gsh2012/gsh7319/csubject03.htm
http://library.taiwanschoolnet.org/gsh2012/gsh7319/csubject03.htm
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E.  

    ╥ᵓӣ - 235и ч Ἤ Ӣᾼ Ȳ ѬҒ ṿẔ כ ḦȲԛ Ḧ

ẃ Ȳṿ כ ȴ Ѭϩ ȳѭϩ ẓ֝דצԚ Ȳѻ

֯ὑ ᾼ ϩẃ  ἬЛ֝ᴖБȴצ

 

ѱẃ ȸ ṅἬשׁ http://163.17.200.135:84/a27.html  

F. ᴄ  

    ЊὣхȲa ҟצ ᾌ ♇

ᾼ ?ѡỏЛ ὁӉᾼ

ϷҠѿӣẃ ềȺ 

    ᴄ ╥ ὑѬϩ ᾼϚ

Ȳ╥ᵓӣ ᴄ ẃ ȴ֯ẓ

ᴄ Ԉᾼ ɎἨ ᾈЀɏ

∂Ѭ Ȳ ѬɎἨᴂѬɏᾼѬᴯ

ϱ Ѭ ѬȲ ѬɎἨᴂѬɏ

ᾼϯ ȲѬ Ѭᴯ ҵ ᴯП

ᶮכϚứ Ȳ ҏѬЀ ᾼѬ

ắẞ ѬɎἨᴂѬɏ ᴖ

ȴ 

 

1- 12 ᴄ  

ѱẃ : Џ  

http://www.energyland.emsd.gov.hk/tc/energy/rene

wable/tidal.html  

 

ѱὺ ȸ֢ Ѡהц https://www.youtube.com/watch?v=N- 3ueTLuTfY 

 

ЊὣхȲ Ϡ֢ ᾼѠהȲ ᵃ֫ ϯԝ ȴ 

(Ϛ)  Ϛ Ѡה ὔ Ὲכ ᴁ╬⁯╥ Ӑᾼכע Ѡהȹ 

֯ʋӉϘȴ 

    ( 1)ʋы     (2) ʋ     (3) ʋѬϩ      

    (4) ʋ ϩ       (5) ʋ     (6) ʋ ᴄ      

 

(ϡ) ṷ ѠהἬᵓӣᾼ ╥ ὑҠԛӢ ȹ 

    ( 1)ʋы     (2) ʋ     (3) ʋѬϩ      

    (4) ʋ ϩ       (5) ʋ     (6) ʋ ᴄ  

http://www.moneydj.com/KMDJ/wiki/WikiViewer.aspx?Title=%u6C34%u529B%u767C%u96FB
http://www.moneydj.com/KMDJ/wiki/WikiViewer.aspx?Title=%u706B%u529B%u767C%u96FB
http://163.17.200.135:84/a27.html
http://www.energyland.emsd.gov.hk/tc/energy/renewable/tidal.html
http://www.energyland.emsd.gov.hk/tc/energy/renewable/tidal.html
https://www.youtube.com/watch?v=N-3ueTLuTfY
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ᴞᶺ ῶ 

ᶺ Ϡȸ 

ʋ ȳ Ҡѿ Ɫכ ȴ 

ʋ֢ ṓᾼ Ѡהц ȴ 

ʋ῀ ṓᾼ Ѡהȴ 
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ɚἋᴼ ɛ֮  

    ֮ ᾼ Ӑ Ϟᵓӣ Ѧ ᾼ֮ ẃҒ ֮

ϯѬȲṿẔכⱢ Ḧ∟Ȳ ᵂЏᵂ☼ ѿ

ȴ 

    ṕПȲ ╥ ֮ Ɫ Ȳԛ

Ɫ ȷ ѿ Ḧẃ ᾼѠהȲếѭϩ ᾼ

ᾼȴЛ֝ד╥ Ȳѭϩ ᾼЏᵂ☼ Ӈ

ᾒἨ ⱦẃ ═ȲЛᵀ ѹ Мὔ ᴆ╬ȷכ

чᾼȲ֮ד ὑ᷂ ế Ὅ֮֯ϯȲҬ

Ḧậҏ― ẞ ᾼӭᾼȴ 

 

                                                   1- 13֮  

ѱẃ ȸԓ ȶּדх Ӑ http://163.32.48.2/teaches/lifescience/class8/pages/  

8- 08֮ ӱ - 2.htm 
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♄ ϡȳ ҠӦЛ֝ ᶮה оᴖẃ 

ᶺБ ῀  Ӑ♄  

ʋ῀ ᾼ Ѿ ╥ ȳ Ҡѿ 

כ  ȴ 

ʋ ы ȳ ȳѬϩȳ ϩȳ ᴄ  

כ  ᾼ ȴ 

ʋϠ Ѡהц ẃ ȴ 

ʋϠ ѻ ᾼ Ѡהȴ 

ʋ῀ ӭ›ѷꜜ֢ Ӕ֯ ᾼ ȴ 

ʋ ҠӦЛ֝ ᶮה оȴ 

 

♄ 2- 1 ᾼ Ѡה 

Ϡ ᶙ֢ ᾼẃ Ȳ כ ѻ ᾼѠצה ṷ ȹ 

 

2- 1ү Ṇ Ҝѩ 

ẃ : ϩеҨ 

Ԓᶺ ẃככ ῶȲᵃ

כ Ѡה╥ ᾼѻ

Ѡה ȹᵃ≢ ῀ ᾼ? 

иέϚȳѭϩ :ᵓӣӰо ẃ Ӣ(     ) ȲṿѬ ӢѬ

Ӣ(     ) ȴ 

иέϡȳ :ᵓӣ 235 и ᾼ(     ) ȲṿѬ ӢѬ  

Ӣ(     ) ȴ 

иέϮȳѬϩ :ᵓӣᾈѬ (     ) ẃ Ѭ Ӣ(     ) ȲṿẔ 

Ӣ(     ) ȴ 

http://www.taipower.com.tw/content/new_info/new_info-b12.aspx?LinkID=6
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2- 2ү ц иӁ  

ẃ :Є Ϛ -ɪ ɫ 

ȸτἭⱢϠḆϠ

ᾼ ѠהȲὑ╥҃ϱ

ȲכẞϠϚ

ᾼиӁ Ȳᵃ

҃᷄ҏїМᾼ ȹ 

 

иέϚȳτἭ ᴰ֯М ֮ Ȳ Ϛ Ѡה╥ѻ иӁ֯М ֮ ềȹᵃ≢

῀ ᾼ? 

иέϡȳ ϱᾼ ӱᵒ Ȳ ѻ ᾼ ẃ ╥Ṽ Ш Ѡהȹᵃ≢ ῀

ᾼ? 

 

                                                                                            

2- 3ѷꜜ֢ ѻ ᾼ Ѡה 

ẃ :ᶺ ẞἉ Л ȹ 

ҿԝ ῶ╥ѷꜜ֢ ᾼѻ

ᾼ ѠהȲһ ᶺ

ᾼ ѠהϚ ȹᵃ≢

῀ ᾼȹ 

http://blog.xuite.net/yh_wu666/333999/39505520-%E5%8F%B0%E7%81%A3%E9%9B%BB%E5%8A%9B%E7%9A%84%E4%BE%86%E6%BA%90%E5%8F%8A%E5%88%86%E5%B8%83%E5%9C%96
http://hoshimi.pixnet.net/blog/post/28627721
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2- ככ4 ϱ ѾḥצḦṞ 

ѱ :ԓӖ ї ԛӢ ḋ https://www.youtube.com/watch?v=qNTRZPsptqE 

  

2- 5 ṿӣ ᾼ  

 

ẃ : ≢  

1ȸӦϱ ѱẃכȲ ᾼԛӢἤ ṿӣ֯ ѩ ╥ Ғ ╥ ю?

ᵃ≢ ῀ ? 

2ȸ ῶϚцῶϡ ῶẃכȲ ӭ›ṿӣ ᾼ Ɫᴶ?ᵃ≢ ῀ ᾼ? 

 

 

 

 

 

 

 

 

https://www.youtube.com/watch?v=qNTRZPsptqE
http://opinion.cw.com.tw/blog/profile/126/article/254
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♄ 2- 2 ᵂ ὔ ϩ  

  Ϡ ᶙ֢ Ѡה∟Ȳ ֯ ᶺ ᴞА њ ᾼ ϩ ᵣ !  

Ḋȸ600c.c 2 ȳᾚ ȳ ϧȳ ȳ  

 

2- 6 

 

2- 7 

G ᾚ ὑ ￼         F G ֥  

 

2- 8 

 

2- 9 

Gὑ ṝϱ ϚЊэ           F G ᾚ Ȳ ὑ ṝ

ϱ 

 

2- 10 

 

2- 11 

Gԛѿ ֯ ὑ ӻ

                               F 

G LED Ệứὑ ϱ 
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2- 12 

 

2- 13 

G ҫϚҬ כ (4 Ἠ 3 )    F G ѿ ֥ 

 

2- 14ᶙכ ϩ  

 

1ȸ Ӧ ᵂ ὔ ϩ ц ϩ ȲЊὣхȲᵃ῀

һᾼ ? 
 

 

2ȸᵓӣ ϩ ẃ ᾼ Ӣ(     ) ȲṿẔ Ӣ

(     ) ȴ 

 

 

ᴞᶺ ῶ 

ᶺ Ϡȸ 

ʋ ȳ Ҡѿ Ɫכ ȴ 

ʋ֢ ṓᾼ Ѡהц ȴ 

ʋ῀ ṓᾼ Ѡהȴ 

ʋ ᵂ ϩ ȴ 
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♄ Ϯȳ ẞ ҟ? 

ᶺБ ῀  Ӑ♄  

ʋ ᾼ֢ Ѡהȴ 

ʋӢ♄М֢צ Л֝ᶮהᾼ ȴ 

ʋ Ҡѿ  ȴ׀

ʋ ᾼ׀ Ҡѿ ⱢẔ҃Л֝ᶮהᾼ ȴ 

ʋ ᴃᾼᴆ╬  ȴן֫

 

    ᷂֢ Л֝ᶮהᾼ Ӧ

Ɫ ȲϚӎ ϯẃȲֻЛ

ὔ ẞᾼ −ᶶ ҷȴ ᵡ᷄ẞϚ ׀’

ᾼѠᾎề? 

    Ϛ ϱ ᴃᾼứ ╥ Ӑṝ ᾼ׀

о כ ᾼ Ȳ ᾼứ Ɫ

Ԓ ׀ ᾼ оⱢҠẁҵӣ ᾼ

ȴ 

 

 

 

 

                                                 

♄ 3- 1 ᴃ ҉  

    ӦЛ ᾼׁשṅ ế Ḋ ᾼ ӣȲ ᴃᾼ₇ ѡ ḂṏȲ ֵ ₤Ḇ╥

Хῧϥ ȴ ṓо ᴃҠиⱢϚװ ᴃȳϡװ ᴃẒ ȲӦὑ Ὃ Ȳ֢

ד ҏы ᴃȳ ᴃ ȴ 

    ы ᴃȳ ᴃ╥Ϛ ȲᵀЛ Ϛ ‍҉ ᴃϚ ӣᶙ Ӷ ȲϷ

Л ҉ ᴃϚ Ȳӣᶙ ҉ Ȳ ᴃӔֽẔ֤Ȳ╥ Ғ ѿ ═Ẕ ϩȲ

Ἤ ᾼ ╥ɦ ɧȲы ᴃ⁄ṿӣᾼ╥ы ẃ ȴ 

1. ṓᾼ ᴃ 

֤  Ὅ  ҉  ₤ 

Ϛװ ᴃ V X Ϛװ ᴃȳ ᴃȳ ἤ ᴃ 

ϡװ ᴃ V V ᴃȳ ᴃȳ ᴃȳϡװ ᴃȳ І

ᴃȳ иІ ᴃ  

2. ᴃ  

ᴃᾼ Ὑȸ1800דȲԆӉ(A.Volta1745 - 1827)

ЄᵓϢȲ ӣЛ֝  ѱȲМ ᶈ

Ѭᾼқ ἨӁ Ȳ ɦԆӉכ֥ ɧ╥ ᴃ נ

ᾼ ᶮȴ᾿ẞ ⱶ֯ד1836 МѿϚ ֵэ

ᾼ ѱ Ȳиᵑ Ϥ ѱ

ѱȲ כ ᴃȲ╥ Ϛ ӣ ᴃȴ 

               

3- 1                    3- 2 

ԆӉ                    ᴃ 

https://zh.wikipedia.org/wiki/%E5%8C%96%E5%AD%B8%E8%83%BD
https://zh.wikipedia.org/wiki/%E9%9B%BB%E8%83%BD
https://zh.wikipedia.org/wiki/File:VoltaBattery.JPG
https://zh.wikipedia.org/wiki/File:Galvanic_cell_with_no_cation_flow.png
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Ϛ

װ

ᴃ 

 

 

 

 

 

 

 

          3- 3 

 

 

 

 

 

 

 

          3- 4 

 

 

 

 

 

 

 

3- 5 

 Л֝₤ ᾼ ᴃ ἤ ᴃ ל₤ ᴃ 

ϡ

װ

ᴃ 

 

 

 

 

 

 

 

3- 6 

 

 

 

 

 

 

 

3- 7 

 

 

 

 

 

 

 

3- 8 

 ḦṞӣ ᴃ ᴃ ҉  І ֥ᾬ ᴃ 

3.҉  

╥Ϛ ѿ ☼☼ ҉ ᴖⱢ ᴃ҉Ϥ ᾼ ȴЛ֝ᾼ ᴃȲẔ҉ ᾼѠהϷЛ֝ȴ

҉ ᾼ ☼ ҉ᾼ ᴃᾼ цᶙ҉כ Ἤ ᾼ צ ȴ 

- ὔ ᵂ 

 

3- 9 

 

3- 10 

ὔ ᵂḊ ȸ 

Ὦ 2 (Ϛ ЄЊ)ȳ ϧȳ ȳPVC

Ѭ 1◕ȳѪӁ 

ὮІᾼϯҙ ҵ ϱ Ȳ Ϛ  Ѡᶮ

 

https://zh.wikipedia.org/wiki/%E9%9B%BB%E6%B5%81
https://zh.wikipedia.org/wiki/%E5%85%85%E9%9B%BB%E6%B1%A0
https://zh.wikipedia.org/wiki/%E8%83%BD%E9%87%8F
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3- 11 

 

3- 12 

 Ѡᶮ Ϛ ᶈ֯ ὮІП ȲϚ ҏ

֯Ὦҵȴ 

ᵂѠᾎȸϚϢњϱ ȲҫϚϢ

Ὼ Ѭ ȴ ═Ȳњ∟װ

ᾼϢӣҫϚ њ Ȳ―Ҡѿ ắẞ

ᾼ№ϩȴ 

ɎLeyden jar ɏ╥Ϛ ӣѿ ׀ ᾼ Ȳ ԒӦ Pieter van 

MusschenbroekɎ1692דʟ1761דɏ֯ ᾼ ӣȴᵂⱢ Ởᶮהᾼ Ȳ

ӣẃᵂⱢ ᾼẁ ẃ ȲϷ╥ ṅᾼשׁ Є ȴẕ₤ᾼ

╥Ϛ ⱶ ȲвҵҔ   ᵂⱢ ὰȴ Ѐϱ Ϛ ᶮ Ȳ

ϯ ᵓӣ Ɏ ╥  ɏ в   ȴ 

 

3- 13  

4. ᴃᴆ╬  ן֫

ᴃᾼ֚ ἤȸ ᴃМᵶю ᾼ   Ȳֽ ȳḗȳ ȴ ṷצ◖ᾬ ֢

ϤϢ вȲ  ѿ Ȳ Ṇ ȳ ᴨғ ế ȲꜙᴟҠѿ ȴ 

ᴃᴆ╬ ᾼ ȸ ṷ ᴃᾼ ᾬכ ֯ṿӣ МȲ ֯׀⅔ ᴃ в ȲṳЛ

כ ȴᵀ   ế Ȳṿ в ᾼ   ế ♪ ҏẃȲ Ϥ

Ё ἨѬ Ȳ ֢ ϤϢᾼ ᾬ ȴ 

    Ἤѿ ᴃЛҠԉ Ȳᵡ⁄Ҡ Ёכ ᴁ╬ȳ֮ϯѬᴁ╬Ȳꜙᴟ Ӣ ȴ

Ἤѿ ᴃ ԓ  ȴן֫

 

1. ᴃҠиⱢϚװ ᴃ ҉ ᴃȲᵃ Ϛ ᴃ ѩ ֻȹⱢШ ȹ 

                                                                    

 

╚ 1. ὔ ᵂȸ 

ϡϢϚ ᵂȲϚϢњϱ ȲҫϚϢ ӣѪӁ Ѭ Ȳ Ὼ  ȴװ

∟ Ὼ 10װ30 װ20 װ 

ЄЊ ᶧ    

https://zh.wikipedia.org/wiki/%E9%9D%99%E7%94%B5
https://zh.wikipedia.org/wiki/%E8%8D%B7%E8%98%AD
https://zh.wikipedia.org/wiki/%E8%90%8A%E9%A0%93
https://zh.wikipedia.org/wiki/%E9%9B%BB%E5%AE%B9%E5%99%A8
https://zh.wikipedia.org/wiki/%E9%9B%BB%E5%AD%B8
https://zh.wikipedia.org/wiki/%E7%8E%BB%E7%92%83
https://zh.wikipedia.org/wiki/%E7%94%B5%E6%9E%81
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♄ 3- 2 ᴃ ԛ ᾼהẔ҃ᶮכ  

ᾬ₇  

њ ҉ ∟ṿӣ ˆо ˆ ˆ ˆԏ  

Ὅ  о ˆ ˆ  

 о ˆ ˆ ˆᴯ  

ᴃ ἪṞ ᴃˆ ˆ  

 

ҏϮ ṿӣ ᴃᾼ ₇ ᵂ ȸ 

֤   

 

 

 

 

 

 

 

 

 

 

ᴞᶺ ῶ 

ᶺ Ϡȸ 

ʋ ᴃᾼ Ȳ҉ ᴃѩϚ ᴃ ’ȴ 

ʋ ᴃ כ ᴁ╬  ȴן֫

ʋ ᴃ ᾼ׀ Ҡѿ ᾼהЛ֝ᶮכ ȴ 
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♄ ҳȳ ὔ ᵂ 

ᶺБ ῀  Ӑ♄  

ʋᴞ ꜜМצ׀ ȲṳѹҠѿ Ѡᾎ  

  Ӣȴ 

ʋ ҠѿӦЛ֝ᾼ ה₤ ᴖẃȴ 

ʋ ᴃҠѿ ׀ ṳ ᾼה₤Л֝כ  

  ȴ 

ʋ Ҡѿ ṳ Ӣ ȴ 

ʋ ☼ ӢẔһ ȴ 

ʋ Әϵ ᾼЛ֝ȴ 

ʋᵓӣ Әϵ Ҡѿ Ɫ 

  ȴ 

 

♄ 4- 1 ᾼ  

Њὣх ᾼẒ иᵑ ϱ ᴃᾼ

Ӕ ∟Ȳ Ὼ╓Җ Ȳ Шצ

Ṷ Ӣȹ 

ᵃ ϠШ ȹ 

ᵃ≢ ῀ צ ȹ 

Ҡѿ Ш ẃ ȹ  
4- 1 ȳ ᴃȳ╓Җ  

1ȵֽὨ ᴃ ԛиᵑ ϱ LED ȳЊ ᾚἨЊ П∟ϭ ֽᴶȹ 

2ȵ כ ȳ ȳ вᾼЊᾬ Ȳצ ṷ ֝דצ Ὠȹ 

᷂ Ҕ ẞ ϱԛ ϱ ᴃȲכ ᵮі ֵᾼ ȹ

 

4- 2᷂ Ҕ ẞ ϱ  4- 3ԛ ϱ ᴃ       4- כ4 ᵮі ֵᾼ  

ᶺ Ϛ ᵮі ᾼ ╥(    ) ќȲẔһ ᵮі ֵᾼצ(    ) ќȴ 

ȸ 

1.ⱢШ ᵮі ềȹ 

2.ᵮі ᾼֵ Шצ ȹ 

Шצ.3 ѠᾎҠ ᵮіᾼ ֵȹ 

 

% ∟ ṳצ ӢȲṿ כ ᴿ Ϛ ẓצ ϩȴ 
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♄ 4- 2 ᾼ Ɏ ӢШ ȹɏ 

1.  ֽὨ Ὼ ϱᾼ ᾼ Ҡ ӢШ

Ṷȹ 

 

2.  ᵃ╥≢ ᾼȹ 

 

3.  ᴔ ᵂᾼ Ὠ ᵃ ᾼϚ ȹ 

 

4.  ᵃ ẞШ ȹ 

 

5.  ҁ ϡ ȲצШ ЛϚ ᾼ֮Ѡȹ ᵂכ

צḥצȲכ ᾼ ᴯЛϚ ȹ 

 

4- 5 Ὼ ϱᾼ  

 
4- 6 Ὼ╓Җ ӢШ ȹ 

1.  Ὼ╓Җ ∟Ȳ╓Җ Ӣ

(       ) Ȳᴖѹ ∟╓ ╓֣

(         ) ȴ 

2.  ֽὨ ԛ Ὼ╓Җ Ȳ╓

(                          ) ȴ 

3.  ╥Л╥ϷҠѿ ♄ ῀ ᾼ

ȹ ᵮі╓Җ N ᾼṪϚ

╥(     ) ȲҫϚ ╥(     ) ȴ 

 
4- 7 Ὼ╓Җ ӢШ ȹ 

Ὼ╓Җ ӢШ ȹ 

 
4- 8 

ϱ ᴃȲ ∟ԛ Ὼ╓Җ Ȳצḥ

Шצ ЛϚ ᾼ֮Ѡȹ 

ֽὨ᷂ (Ἠ ᴃ)Ѡ֣Ḃ ∟Ȳԛ Ὼ╓Җ

Ȳ Л֝ᾼצ Ὠ ȹ 

1.  ϱ ᴃ∟ Ὼ╓Җ Ȳ ṿ╓Җ

ӢɎ          ɏȴ 

2.  ᾼч Ὼ╓Җ ɎÄϚ

Ἠ╥ÄЛϚ ɏȹ 

3.  ẓצШ ȹ 

4.  ֽὨ᷂ ᾼѠ֣ Ȳ⁄╓

(                 ) ȴ 

5.  ֽὨ᷂ ᴃᾼѠ֣ Ȳ⁄╓

(                 ) ȴ 
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'ֽ Ὠ᷂Ẓ Ὼ ӢШ ṶȹⱢШ ȹ 

њ┬ᴰϚ ἏҫϚ Ȳ 

ҫϚ (Äᵮі  Ä )Ȳ֪ Ɫ҃ ╥(Ä֝   Ä )ȷ 

ẔМϚ ԛ ϚװȲẔ Ὠ (Ä֝ד  Äדч)Ȳ                                       

֪Ɫ ẓצ(                  ) ἤȴ                                                                 

4- 9᷂Ẓ Ὼ  

ӢШ Ṷȹ 

'ֽ Ὠ ᾼ Ὼ ϭ ӢШ Ṷềȹ 

ֽҢ Ȳ ᾼṆ Ȳᶺ Ҡѿ һⱢɦ ɧȴֽὨ

ɦ ɧ ῺҫϚ ӢШ ᾭᾓȹ 

   

                   

 

                                                        4- 10 ᾼ  

Ὼ ӢШ Ṷềȹ 

%Ӧ ᴃȳ Ҕ ᾼכ Ṇ Ӣ ϩᵂӣȲᶺ һⱢɦ ɧȲᵓ

ӣ Әϵ ᾼדᵮȳדӍϩ ‚ṿ Ȳ ᾼ ֥Ȳᶺ ―

һⱢɦ ɧȴ 

' ᵂМȲ Л иέҏ ὔ ᾼ ᵂ ȹ 

1ȵ Ą Ӣ(        ) Ą ᾼ(         ) ᾼ(       )

Ӣ(         ) ᵂӣĄ  

 

2ȵһᾼѻ ẃ ╥ȸ(         )  

 

3ȵἬѿ ὔ ᾼ Ɫȸ 

(     ) Ą(     ) Ą(     ) ȴ 

 

ᴞᶺ ῶ 

ᶺ Ϡȸ 

ʋ ☼ Ӣ ϩȴ 

ʋ ☼ Ἤ₤כᾼ ϩṆ Ɫɦ ɧȴ 

ʋ Әϵ ӢӻФᵂӣ∟Ȳ ᾬ ȴ 

ʋ ᾼ ϩẃ ╥ ȴ 
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Ἃᴼ♄ ȸ ԛ  

иᵑ ɦ ɧṆ МᾼӘϵ ȳ ᴃ

ц иᵑ Ѡ֣Ȳ ӢШ ȹ 

Ḇ Ѡ֣ᾬԈ Ӣᾼ  

Әϵ   

ᴃ  

  

ᵃ֯ ᵂᾼ Ẕһᾼצḥצ ềȹ 

 
         4- 11 כ ᾼ ԈȲצ ṷ╥Ҡѿ ậ҅ᾼȹ                       

' ᵃҁ כ ᾼ ԈȲצ ṷ╥Ҡѿ ậ҅ᾼȲⱢШ ȹ 

Ṇ Мᾼ Ԉ֢ẓצШ ᵂӣȲ ṷ

╥Ҡѿ ậ҅ᴖЛ Ẕ ẃᾼғ ȹ 

 

כ Ԉ ғ  Ҡ ᴶậ҅ 

ᴃ   

   

   

Әϵ    

' ⇔ᾼ֪ צ ṷȹ 

Ϛ ȸֽὨᶺ᷂ ȳ ᴃ ҒἨ╥Ḃ ᾼЄЊȳ ᾼ Ȳ ᾼ

Л צ ȹӼἨ╥ ᾼᴯ ȳ ᾼ Ὼ Л Ḃ һᾼ ᾭ ềȹ

ẔМצ ֵᾼҠ Ȳᵃ╥Л╥Ҡѿẃ  ȴככ

Fᶺ ҒϠϚ Ȳ  ḆᶶϠȴ 

Fᶺ               Ȳ                  ȴ 

Fᶺ               Ȳ                  ȴ 

Fᶺ               Ȳ                  ȴ 

 

ᵃ ɦ ᵂᾼѠ―ἤɧцɦ с ᾼ ɧẃᴕ Ȳ ≈ Ϛ Л֝ᾼ ὔ

Ȳṳ Ὑױ ᾼ ᴥȴ 
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ᶺ ᾼ ȸ һᾼ ᴥ╥ȸ 

♄ Хȳ  

♄ 5- 1 Ϛ⇔  

ᶺБ ῀  Ӑ♄  

ʋ֢ ᶮכ ȴ 

ʋ Ҡѿ ӣ₇ȴ 

ʋ ғ ᾼ ᴯȴ 

ʋϚ⇔ ᾼ ȴ 

    ᾣᾣ ѡȲϜϜὍ ϠɅ֯ ȲϜϜ ϢϚщ֯ ȳᴪȳᴰȳᴩȳṎȳ

ṿӣẞ ֵ ӣ₇ȲẂֽ ȳԜ ȳ♃ᴪ ȳᵐ ȳ ȳ ȳᵬ ȴẒ ѣ

ҟϠȲϜϜ ẞן Ϛכɦ₃Ⱥֻ ᾼ Ⱥɧ ὙᾼᵃȲ ᶺ Ϛ ẃ ֽᴶ

ᵣȺ 

Ӣ♄Є ȸ ᾼ  

ȸכ᷄᷄ ᾼ Шצ ȹ 

 

5- 1  

Шצ  

1.  ȴ 

2.  ȳ   ȴ 

3.  Ӑװӣ ɦ Ὅ ɧȴ 

4.  Ӑ ӣ ⇔ ҟדӣ ⇔ ȴ 

5.  Ѡהȴ 

Ἃᴼ ȸШ ╥Ϛ⇔ ȹ 

1⇔ Ɫṿӣ ᾼ Ӑ ᴯȲ1⇔ Ɏ1kWhɏ

Ӽᵛ 1000Wᾼ ṿӣϚЊ Ἤ ᾼ

ȴһ╥Ҡѿ ᾼȴ 

ᶺ ᾼ  

1.  Ӑװӣ Ɫ__________ȴ 

2.  Ӑװӣ   Ɫ__________ȴ 

3.  Ӑװӣ Ὅ Ɫ__________ȴ 

4.  Ӑ ӣ ⇔ Ɫ__________ȴ 

5.  ҟדӣ ⇔ Ɫ__________ȴ 

6.  ὑ Ἠ╥ __________ȴ 
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ғ ɎWɏᾼЮ  

ȸ֢כ᷄᷄ ᾼ ╥ᵡצ ғ ȹ 

 

5- 2 ғ  

Ш ╥ғ ȹ 

    ғ Ɏpowerɏ╥ Ἠṿӣᾼ Ȳ

ѿ ᴯ ᾼ ЄЊẃῶӱȴ ạᾼ

ғ ᴯ╥Ӡ ɎWɏȲӼᵛ֯ ᴯ вȲ

Ɫ цԏ ᾼ Ҡѿӣғ ῶ

ӱȲӠ ῶӱ ᴯ ӣᾼ ϩɎἨ

ϩɏ ȴ 

 

╥ азȸ ғ ɎWɏ 

ȸṿӣғכ Л֝‐⇔Ἤ ᾼ ғ ȴ 

 

 

 

 

 

 

 

 

 

5- 3 ғ  

ᵂḔ ȸ 

1.  и◕ה ϱғ ȴ 

2.  й Л֝‐⇔Ɏ‐⇔ 0~7ɏȲṳ ғ

П ȴ 

3. נּ  ϱ₤и◕ה ‐⇔ ғ נּ ȴ 

4.  ᷄ ҏ‐⇔ …ȴ 

 

Ϛȳṿӣғ Л֝‐⇔Ἤ ᾼ ғ ȴ 

 

‐⇔ 0 1 3 5 7 

ғ

(W) 

 

     W 

 

     W 

 

     W 

 

     W 

 

     W 

Ӧ Ὠᶺ   ‐⇔ …ȸ 

 

                                                           ȴ 
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5- 4ᵬ  

ᵂḔ ȸ 

1.  ᵬ ϱғ ȴ 

2.  й ᴟᵅ Ȳה Л֝ Ɏ ȳ

ɏ Ȳғ П ȴ 

3.  й כ Ȳה Л֝ Ɏ ȳ

ɏ Ȳғ П ȴ 

4. נּ  ᵬ Л֝ ⇔ Л֝ Пғ נּ

ȴ 

5.  ᷄ ҏЛ֝ ⇔ …ȴ 

6.  ᷄ ҏЛ֝ …ȴ 

ϡȳṿӣғ ᵬ Л֝ ⇔Ἤ ᾼ ғ ȴ 

 

     

⇔ 
  

ᵅ 

 

      W 

 

      W 

 

 

      W 

 

      W 

Ӧ Ὠᶺ   …ȸ 

                                                           ȴ 

⇔ ᵅ …ȸ 

                                                           ȴ 

 

5- 5  

ᵂḔ ȸ 

1.  ϱғ ȴ 

2.  й Л֝Л֝ Ɏ ȳМȳ ɏȲṳ

ғ П ȴ 

3. נּ  ғ נּ ȴ 

4.  ᷄ ҏ …ȴ 
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Ϯȳṿӣғ Л֝ ⇔Ἤ ᾼ ғ ȴ 

 

  М  

ғ

(W) 

 

     W 

 

     W 

 

     W 

 

Ӧ Ὠᶺ   …ȸ 

 

                                                           ȴ 

 

ӣ ⇔  ȸכ

Ϛү ѻ Ɫ 250WȲϚщṿӣ 8Њ Ȳ ⇔ ȹ 

250wĖV§ʦ2000whʦ 2 ⇔    

Ϛү Ɫ 120WȲϚщṿӣ 8Њ Ȳ ⇔ ȹ 

120wĖV§ʦ960whʦ0.96 ⇔                                    5- 6  

ѿϱ Мᶺה ғ ɎWɏ ӣ ⇔ Ɏ⇔ɏᾼ …Ɫȸ 

 

______________________________________________________ȴ 

♄ 5- ע2 ᶺ ᴩ 

ᶺБ ῀  Ӑ♄  

ʋ ὔ ȴ 

ʋ ғ ᾼ ᴯȴ 

ʋϚ⇔ ᾼ ȴ 

ʋ צ ȴ 

ʋ ᴥӢ♄ᾼ ȴ 

ʋ ᾼ ȴ 

Єᵂ   

и ϯԝ ӣ₇ᾼ цה₤ ȸ 
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   5- 7          5- 8Ԝ            5- 9ᵬ             5- 10  

ᶺ ȸ 

ȸ ˆ Ɏ ᾼ  ɏʞɎ ᾼ  ɏ 

Ԝ ȸ ˆ Ɏ          ɏ ʞɎ          ɏ  

ᵬ ȸ ˆ Ɏ          ɏ ʞɎ          ɏ   

ȸ ˆ Ɏ          ɏ ʞɎ          ɏ  

Ϛ ȸѿϱ ӣ₇ᾼ צ ṷ ᶮהȹ 

ᾼЮ  

 
       5- 11 ӱ  

ᾼ ȸ 

ⱢḖѠ―ἤцϚӭϠ Ȳ

ᶝ ӱоȲ

ᵅȲ҅ῶ ₇֯֝ П ₇Ȳצ ᵅ

ᾼῶ ȴ 

ᾃ ȸ Л ᾼ ₇Л ԏ ғ ẃ ᵑȲ ᴕ Ɫ ӭᾼἬṿӣП֝ד ȲẂֽ֯⅞

в ᵐ Ȳғ ᵅᾼᵐ ᵅ Ḇϵᾼ ȲчПȲ ғ ᵐ ⁄ ыϵᾼ

⁄ ẞᵐἪ Ὠȴ֪ױȲ ₇ ᴕ ₇ ḖἤȲныЊἨыЄȲ ЛӇכ ᾼ

ȴ 
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5- 12 ӱ (1 )  

ᶺ῀ ╥_________ Ȳ

ᵅȲ҅ῶ ₇֯֝ П ₇Ȳ

צ _____ ᾼῶ Ɏ Ἠᵅɏȴ 

 

 

ᴞᶺ ῶ 

ᶺ Ϡȸ 

ʋ ᾼ ȴ 

ʋ ғ ᾼ ᴯȴ 

ʋϚ⇔ ᾼ ȴ 

ʋ ᾼ ȴ 

ʋֽᴶ ᴥӢ♄ ֮ ᴩ ȴ 
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гȳ  Ὠכ

6. 1 ♄ נּ  

Ӑ Ḋὑ ד104 8ѣ 10- 12ѡȲӦׁש ῏ ד דּ Ӣ ᴩ Ȳ

ѿ ṳ ӔἬ ᾼЄ Ἐ ḊȲ ӣὑ Њᴞ דּ ᾼҠᴩἤȲ

ד ♄ ᵂ ᶮֽϯȸ 

 

6- 1 

 

6- 2 

ᴔ Ὑ ᾼ  Ϡ ц ᾼᶮה  

 

6- 3 

 

6- 4 

Ӣ ᴞ  Ӣ ṕ 

 

6- 5 

 

6- 6 

Ӣᴞ  Ӣ ї ӱᴞ  
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6- 7 

 

6- 8 

ᴔ Ὑ ֯ ѠהἬᴾᾼѩẂ Ӣ ṕ 

 

6- 9 

 

6- 10 

Ӣᵓӣ֫ן ᵂ ϩ  ϩ ᾼ ᴩכ  

 

6- 11 

 

6- 12 

ᴔ Ὑѭϩ ᾼ  Ӣи ᾼѠה 
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6- 13 

 

6- 14 

- ὔ ᵂ ᴔ Ὑֽᴶ ӣ₇ᾼ ғ  

 

6- 15 

 

6- 16 

ӣȸ֥ᵂ ғ  ֢ иṹἬ ᾼ Ὠ 

6- 17 6- 18 

Њѡ 1 Њѡ 2 
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6- 19 6- 20 

Њѡ 3 Њѡ 4 
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6. 2 Ӣ  
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