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 � �  � � ����

��������� �� �� �� � ����

�  �� � � � � ��� � � �� � � � � �  ! �� � " # $ % & ' �( ) * + , -

. /� 0 1 �23 456�����������	
�78 9 : /;< => ( =? @ A�B ;< =C D E F �

G , H I J . �K L M � N , O ( P Q / RSS TU V �W � X ( �Y Z=/ [\S T�] ^ _

L � ` a b U c d e ( L � N a f g ^ �h i jk l m n op qr s t �u B v w 2;< =

x y z ZQ { | J k l } ~ � � /=? � � �� � � f � � k l � q;< =k � � �� � �

� � ��} ~ �6� � � k � 7�� � �Y =? } ~ � � �G m � � ;< =� �u B � � � �

� � �k l   ¡ � ¢ � /£ ¤ ¥ } ~ ¦& � § �¨ � © W � /ª « ¬� � ¥ �@ A/� ®

¯ ° �±
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� � 	 
� � 	 
� � 	 
 ����

�  ² ³´ µ ¶ /· ¸ �¹ J º » /� 1   ¼ & ½ ��  �� � � � � ��� � � �� �

� � � �  ! �� � " # $ % & ' �u B �¾ � v w ¿ À Á , 2¼ ½ � Â /=? �" _ Ã Ä

� ` Å Æ ® � Ç > È É³Ê W Ë Ì /Í Î Ï Ð� /Ñ Ò ÓÔ } Õ �Ö × Ø �L � X Ù ¦k l

- . Ú Û �Ü ¿ Á Ý ¡ ¬» Þ /� Â ß à G ¡ � k l 8 - . /á â =�� ã ä å æ � � � ç è é

ê ë 8 9 ì /3 y l 6�����������	
�7í î . ï ¢ � ð ñ /> l � �Ü ¿ " _ ò ó @ A�A

ô B õ ö �2- ï Ã ð � ÷ n � � ø a - . �±

��������� � � � � � � � � � � �  ����

��& ´ =? /L � X ±

ù�ú û;< =/L � X ±

ùüú ý;< =/L � X ±

ùþú Z=/L � X ±

ü�±& ´ � ��;< =�Z=� �jk l � � �/ � � ±

ù�ú �;< =/� �jk l � � �/ � � ±

ùüú �� 	;< =�
� 	Z=/� �jk l � � �/ � � ±

ùþú [ � 	;< =�[ � 	Z=/� �jk l � � �/ � � ±

ù�ú 
� 	;< =��� 	Z=/� �jk l � � �/ � � ±

ù�ú �Z=/� �jk l � � �/ � � ±

þ�±& ´ � ��;< =�Z=� �jk l } ~ �/ � � ±

ù�ú �;< =/� �jk l } ~ �/ � � ± ±

ùüú �� 	;< =�
� 	Z=/� �jk l } ~ �/ � � ±

ùþú [ � 	;< =�[ � 	Z=/� �jk l } ~ �/ � � ±

ù�ú 
� 	;< =��� 	Z=/� �jk l } ~ �/ � � ±

ù�ú �Z=/� �jk l � � �/ � � ±

��±& ´ � ��;< =�Z=k l � � N a W � X ±

ù�ú �;< =/k l � � N a W � X ±
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ùüú �� 	;< =�
� 	Z=/k l � � N a W � X ±

ùþú [ � 	;< =�[ � 	Z=/k l � � N a W � X ±

ù�ú 
� 	;< =��� 	Z=/k l � � N a W � X ±

ù�ú �Z=/k l � � N a W � X ±

��±& ´ =? ï � � ø � jk l } ~ / � � ±

ù�ú � � ø � �;< =/� �jk l } ~ �/ � � ±

ùüú � � ø � �� 	;< =�
� 	Z=/� �jk l } ~ �/ � � ±

ùþú � � ø � [ � 	;< =�[ � 	Z=/� �jk l } ~ �/ � � ±

ù�ú � � ø � 
� 	;< =��� 	Z=/� �jk l } ~ �/ � � ±

ù�ú � � ø � �Z=/� �jk l } ~ �/ � � ±

��������� � � � � � �� � � � � � �� � � � � � �� � � � � � � ����

± ±  � �� � � � �� � � � �Z=ù" � � � � � J � � Â � % ú�k l � � � � S��;

< =�� � � ��! � " # �W Î $ � � Ö � % & � � ã � ' ( �)�*� � � � � + ,

- . �±

±

����
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����

± ±

/ù�ú± ± ± 0 1 2 � 3��± /ùüú± ± ± J . a � Ñ ±

± ±

/6þ7;< c d � � � ;< d ± /6�7è ç é 9 /± �����������	
�±
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��������� � � � � � �� � � � � � �� � � � � � �� � � � � � � ����

��& ´ =? /L � X ±

ù�ú ûd ;< =/L � X ±


4  ¬ � �" # 5 6 7 , � 8 9 � [SS� 4 � 4/� �±

[ 4  ��: � / " # 8 º ; � 
</ûd ;< =�±

�4  . W Î $ ¬ " # = > �2 ? � Â @ A �±

	4  B C [��¬� � ;< = � � � D � � E Þ a � ��2ó F 8 � a � ��±

ùüú ýd ;< =/L � X ±


4  H I � G H I J ; � 
<ý;< =�±

[ 4  B C [�� D � � � � N E Þ a � ��2ó F 8 � a � ��±

ùþú Z=/L � X ±


4  H I � G H I J ; � 
<Z=�±

[ 4  B C [�� D � � � � N E Þ a � ��2ó F 8 � a � ��±

±

±

±

±

±

±

±

±

±

±

±

±

±

±

±

±

±

±

±

±

ü�& ´ � ��;< =�Z=� �jk l � � �/ � � ±

ù�ú �;< =/� �jk l � � �/ � � ±


4  ¬ K �0 1 2 � / L n > ½ M G 8 N 	 �O �±

[ 4  8 P � 	S�� í � � /;< =�±

�4  �� Q �� 2 � 8 R ¥ R c  � �� � � � �� S � � �±

	4  ��T U � � � V+ � W X 3��±

± ±

/ù�ú± ± ± x y 7 �/Z Y =± /ùZú± ± ± ¬ 2 � L n / O [ \ ½ ±

± ±

/ù]ú± ± ± x y Z= Y ;< =± /ù^ú± ± ± ¬x y /;< = Y Z= 9 � ±
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ùüú �� 	;< =�
� 	Z=/� �jk l � � �/ � � ±


4  ¬ K �0 1 2 � / L n > ½ M G 8 N 	 �O �±

[ 4  8 P � �S�� /í � � ;< =� 
S�� /Z=�±

�4  �� Q �� 2 � 8 R ¥ R c  � �� � � � �� S � � �±

	4  ��T U � � � V+ � W X 3��±

ùþú [ � 	;< =�[ � 	Z=/� �jk l � � �/ � � ±


4  ¬ K �0 1 2 � / L n > ½ M G 8 N 	 �O �±

[ 4  8 P � [S�� /í � � ;< =� [S�� /Z=�±

�4  �� Q �� 2 � 8 R ¥ R c  � �� � � � �� S � � �±

	4  ��T U � � � V+ � W X 3��±

ù�ú 
� 	;< =��� 	Z=/� �jk l � � �/ � � ±


4  ¬ K �0 1 2 � / L n > ½ M G 8 N 	 �O �±

[ 4  8 P � 
S�� /í � � ;< =� �S�� /Z=�±

�4  �� Q �� 2 � 8 R ¥ R c  � �� � � � �� S � � �±

	4  ��T U � � � V+ � W X 3��±

ù�ú �Z=/� �jk l � � �/ � � ±


4  ¬ K �0 1 2 � / L n > ½ M G 8 N 	 �O �±

[ 4  8 P � 	S�� /Z=�±

�4  �� Q �� 2 � 8 R ¥ R c  � �� � � � �� S � � �±

	4  ��T U � � � V+ � W X 3��±

/6_7�� � � 7 �/� ± /637�� � � 7 �/� ±

±

þ�& ´ � ��;< =�Z=� �jk l } ~ �/ � � ±

6�7�;< =/� �jk l } ~ �/ � � ±


4¬ K �0 1 2 � / L n > ½ M G 8 N 	 �O �±

[ 4 8 P � 	S�� í � � /;< =�±

�4¬í � � /  � �� � �� � ` a �b c d D e �� f k | K �0 1 2 � � �M �

�T U � } ~ g Ï �±

6ü7�� 	;< =�
� 	Z=/� �jk l } ~ �/ � � ±


4¬ K �0 1 2 � / L n > ½ M G 8 N 	 �O �±

[ 4 8 P � �S�� í � � /;< =� 
S�� /Z=�±
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�4¬í � � /  � �� � �� � ` a �b c d D e �� f k | K �0 1 2 � � �M �

�T U � } ~ g Ï �±

6þ7[ � 	;< =�[ � 	Z=/� �jk l } ~ �/ � � ±


4¬ K �0 1 2 � / L n > ½ M G 8 N 	 �O �±

[ 4 8 P � [S�� í � � /;< =� [S�� /Z=�±

�4¬í � � /  � �� � �� � ` a �b c d D e �� f k | K �0 1 2 � � �M �

�T U � } ~ g Ï �±

6�7
� 	;< =��� 	Z=/� �jk l } ~ �/ � � ±


4¬ K �0 1 2 � / L n > ½ M G 8 N 	 �O �±

[ 4 8 P � 
S�� í � � /;< =� �S�� /Z=�±

�4¬í � � /  � �� � �� � ` a �b c d D e �� f k | K �0 1 2 � � �M �

�T U � } ~ g Ï �±

6�7�Z=/� �jk l � � �/ � � ±


4¬ K �0 1 2 � / L n > ½ M G 8 N 	 �O �±

[ 4 8 P � 	S�� /Z=�±

�4¬í � � /  � �� � �� � ` a �b c d D e �� f k | K �0 1 2 � � �M �

�T U � } ~ g Ï �±

± ±

/63�7ï h � ¥ i � : � ;< j ± /63ü7��ø k N �j � � �±

±

��& ´ � ��;< =�Z=k l � � N a W � X ±

ù�ú �;< =/k l � � N a W � X ±

�4  ¬ R�l m � ù	Sn�Sn

ú/ L n > ½ � M 8 P � � SSS�� í � � /;< =�±

	4  . o p q ¬ m � r Â : 	 �s t �� ��s t � 8 N 
S�O � M P � 
S� � �

� � � � � �� � R u b v d � � � k �±

R 4  � ��m � ¥ 8 : 6 ��l ;< j ��� � � 	SS�� /� �ï + �w ø N �D � �

� % /� ��±

ùüú ± �� 	;< =�
� 	Z=/k l � � N a W � X ±


4¬ R�l m � ù	Sn�Sn

ú/ L n > ½ � M 8 P � 	RSS�� í � � /;< =� 
RSS��

/Z=�±

[ 4 . o p q ¬ m � r Â : 	 �s t �� ��s t � 8 N 
S�O � M P � 
S� � �

� � � � � �� � R u b v d � � � k �±

�4 � ��m � ¥ 8 : 6 ��l ;< j ��� � � 	SS�� /� �ï + �w ø N �D � �
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� % /� ��±

ùþú ± [ � 	;< =�[ � 	Z=/k l � � N a W � X ±


4  ¬ R�l m � ù	Sn�Sn

ú/ L n > ½ � M 8 P � �SSS�� í � � /;< =� �SSS��

/Z=�±

[ 4  . o p q ¬ m � r Â : 	 �s t �� ��s t � 8 N 
S�O � M P � 
S� � �

� � � � � �� � R u b v d � � � k �±

�4  � ��m � ¥ 8 : 6 ��l ;< j ��� � � 	SS�� /� �ï + �w ø N �D � �

� % /� ��±

ù�ú ± 
� 	;< =��� 	Z=/k l � � N a W � X ±


4¬ R�l m � ù	Sn�Sn

ú/ L n > ½ � M 8 P � 
RSS�� í � � /;< =� 	RSS��

/Z=�±

[ 4 . o p q ¬ m � r Â : 	 �s t �� ��s t � 8 N 
S�O � M P � 
S� � �

� � � � � �� � R u b v d � � � k �±

�4 � ��m � ¥ 8 : 6 ��l ;< j ��� � � 	SS�� /� �ï + �w ø N �D � �

� % /� ��±

ù�ú±�Z=/k l � � N a W � X ±


4¬ R�l m � ù	Sn�Sn

ú/ L n > ½ � M 8 P � � SSS�� /Z=�±

[ 4 . o p q ¬ m � r Â : 	 �s t �� ��s t � 8 N 
S�O � M P � 
S� � �

� � � � � �� � R u b v d � � � k �±

�4 � ��m � ¥ 8 : 6 ��l ;< j ��� � � 	SS�� /� �ï + �w ø N �D � �

� % /� ��±

��& ´ =? ï � � ø � jk l } ~ / � � ±

ù�ú �;< =/� �jk l } ~ �/ � � ±


4  ¬ K �0 1 2 � / L n > ½ M G 8 N 	 �O �±

[ 4  8 P � 	S�� í � � /;< =�±

�4  �� Q �� 2 � 8 k � RV � � � � � � � � b c k u �±

	4  �� � � � 0 1 �±

R 4  	 � N x y � � � 0 1 ���T U � � � ø d } ~ g Ï �±

ùüú �� 	;< =�
� 	Z=/� �jk l } ~ �/ � � ±


4  ¬ K �0 1 2 � / L n > ½ M G 8 N 	 �O �±

[ 4  8 P � �S�� í � � /;< =� 
S�� /Z=�±

�4  �� Q �� 2 � 8 k � RV � � � � � � � � b c k u �±

	4  �� � � � 0 1 �±

R 4  	 � N x y � � � 0 1 ���T U � � � ø d } ~ g Ï �±

ùþú ± [ � 	;< =�[ � 	Z=/� �jk l } ~ �/ � � ±


4  ¬ K �0 1 2 � / L n > ½ M G 8 N 	 �O �±

[ 4  8 P � [S�� í � � /;< =� [S�� /Z=�±

�4  �� Q �� 2 � 8 8 k � RV � � � � � � � � b c k u �±

	4  �� � � � 0 1 �±

R 4  	 � N x y � � � 0 1 ���T U � � � ø d } ~ g Ï �±
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ù�ú 
� 	;< =��� 	Z=/� �jk l } ~ �/ � � ±


4  ¬ K �0 1 2 � / L n > ½ M G 8 N 	 �O �±

[ 4  8 P � 
S�� í � � /;< =� �S�� /Z=�±

�4  �� Q �� 2 � 8 8 k � RV � � � � � � � � b c k u �±

	4  �� � � � 0 1 �±

R 4  	 � N x y � � � 0 1 ���T U � � � ø d } ~ g Ï �±

ù�ú �Z=/� �jk l } ~ �/ � � ±


4  ¬ K �0 1 2 � / L n > ½ M G 8 N 	 �O �±

[ 4  8 P � 	S�� /Z=�±

�4  �� Q �� 2 � 8 8 k � RV � � � � � � � � b c k u �±

	4  �� � � � 0 1 �±

R 4  	 � N x y � � � 0 1 ���T U � � � ø d } ~ g Ï �±

±

��������� � � �� � � �� � � �� � � � �����  �  �  �  ����

��& ´ =? /L � X ±

ùz �ú8 =? /L � �6<7±

L � �ù<ú± ý;< =± û;< =± Z=±

{ �± [��± 
�S 4 ��± S 4 ��±

{ ü± [S|4 K± 
�� 4 � \± S 4 R±

{ þ± [
[ 4 �± 
RR 4 	�± 
4 R � ±

r } ~ ± [
|4 
± 
	S 4 |± S 4 |±

±

/ù3þú 8 =? /L � �±

������

�

� �

� ��

� � �

� ��

� � �

� � � � 	 � � � 
 �

� �

� �  ���

	 
 �

± ±

4  ´ � 
 �/;< =L � ùß � ú� ( 
 �Z=/L � �/ [\�T�±

[ 4  þ � � � N � , º H I J . �±

�4  ;< =c d � w �� ´ ø k � L � X � Ù �±
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ü�& ´ � ��;< =�Z=� �jk l � � �/ � � ±

± 6�7& ´ � ��;< =�Z=� �j � � � � �/ � � ±

ùz üú� � � � � + ùVú±

� � + (V)± �;< =±
3/ 4;< =
+1/ 4Z=±

1/ 2;< =
+1/ 2Z=±

1/ 4;< =
+3/ 4Z=± �Z=±

{ �± 13± 13± 10 . 5± 12± 3±
{ ü± 2. 33± 3. 33± 2. 33± 2. 6 7± 3±
{ þ± 9± 10 ± 7± 7± 3±
� � ��(% )± 8 7± 8 7± 70 ± 8 0 ± 20 ±
� � �ü(% )± 47± 6 7± 47± 53± 20 ±
� � �þ(% )± 90 ± 10 0 ± 70 ± 70 ± 30 ±
� � + �(% )± 74. 6 7± 8 4. 6 7± 6 2. 33± 6 7. 6 7± 23. 33±
±

/ù3�ú± � � � � �±

���� � �

�

� �

	 �


 �

� �

� �

 �

� �

� �

� �

���� �������	��
 � 	������	��
 � 	���������
 � �
 �

��

���� � �
��� �� � �

±

4  � q;< =/=? o�Z=j � � /� � �q � ¸ / � � �±

[ 4  ;< = ; ' �/Zj � � � � �, 2 � � � � /ö f �±

±
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± ±

/63�7 � � � � £ ] ± /63Z7�;< =k l � � £ ] ±

± ±

/63]7�� 	;< = 
� 	Z=k l � � £ ] ± /63^7[ � 	;< = [ � 	Z=k l � � £ ] ±

± ±

/63_7
� 	;< = �� 	Z=k l � � £ ] ± /6ü37�Z=k l � � £ ] ±

±

6ü7& ´ � ��;< =�Z=� �j  � � � �/ � � ±

ùz þú � � � � �ùVú±

� � + (V)± �;< =±
3/ 4;< =
+1/ 4Z=±

1/ 2;< =
+1/ 2Z=±

1/ 4;< =
+3/ 4Z=± �Z=±

{ �± 9± 9± 7. 5± 4± 4. 5±
{ ü± 2. 33± 2. 6 7± 2. 33± 3± 1±
{ þ± 5± 9± 4± 4± 3±
� � ��(% )± 6 0 ± 6 0 ± 50 ± 27± 30 ±
� � �ü(% )± 47± 53± 47± 6 0 ± 20 ±
� � �þ(% )± 50 ± 90 ± 40 ± 40 ± 30 ±
r } � � �(% )± 52. 33± 6 7. 6 7± 45. 6 7± 42. 33± 26 . 6 7±
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/ùü3�ú±  � � � �±

���� � �

�

� �

� �

� �

� �

� �

� �

� �

	 �

���� �������	��
 � 	������	��
 � 	���������
 � �
 �

� �

���� � � �����
� � �
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評 語 

030812國中組生活與應用科學科 佳作 

塑膠土保水性對植物生長的影響 

充分利用科學方法，解決所發現的問題，實驗設計完整，並

有實用性。若能對化學聚合物之特性與影響，有更進一步地

蒐集與表達，則更完整。 




