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�ö 㝐ᨨ
ᨨ�ᨨ�矄矄�盐鼀 Ėö 盐
§�ᨨ犨��

�����
ᔴᨨ�矄§�
×Ý 꾀ðn�§�ðĖ�§ᔴðĆ�§�ðĐ ×�Ý 꾀ðn�§�ðĐ�§ᔴðĆ�§�ðĖ
×ᆠÝ 꾀ðĖ�§�ðn�§ᔴðĐ�§�ðĆ ×�Ý 꾀ðĖ�§�ðn�§ᔴðĆ�§�ðĐ
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�黨ö ᔴᨨ
矄���§�	§	ᨨ��ᨨ犨�
�§矄��鼀
�矄§ĺ Ć黨黨�桌
ᔴᨨ├§�矄§ᨨ
§ᨨ	§�	§鼀����矄§ᨨ	§�	§ᆠ	��§���§�ᨨ
��矄� §	盐�
ᆠ §	ᨨ� §�	 §��ᨨ�盐ᆠ��ᨨ
 §ᨨ	 §矄��ú��ᨨ
ö §ᔼ�矄
	盐
ᆠ��ᨨ
§�矄§�ᨨ
Ćö ᆠ�§矄§�	§��盐ᆠ�
�§�
�
nö �鼀ᨨ�§矄���ᆠ§矄矄ᨨᆠ���§犨��	§�	§��ᨨ
§ᨨ�
Đö 	盐
ᆠ��ᨨ
§矄§	盐��§�ᨨ§矄盐���泐§	�
Ėö ᆠ�§矄§
§ᨨ	�����
�§�
�
졠	§�	矄§矄��鼀
�矄
×Ý Ć§
�§n§�§ᆠᨨ��ᆠ� ×�Ý n§
�§Ė§�§ᆠᨨ��ᆠ�
×ᆠÝ Ć§
�§Đ§�§ᆠᨨ��ᆠ� ×�Ý Đ§
�§Ė§�§ᆠᨨ��ᆠ�

Āö ␔	�ᆠ	§ ᨨ
§ ᨨ	§ �	§ 	ᨨ��ᨨ犨�
�§ 鼀��矄§ �ᨨ矄§ 
ᨨ�§ 	ᨨ�鼀
鼀��鼀Œ Ć黨黨�桌
×Ý ��
ᆠ ×�Ý ᔴᨨ���
×ᆠÝ 㝐�
矄�盐鼀 ×�Ý ᔼ�ᨨ


Ćö 꾀矄矄���ᨨ
§×꾀Ý§�§和ᨨ��盐鼀§鼀��§�矄§矄�ᨨ��§盐
��§├�ᨨ矄
ö
�矄ᨨ
§×�Ý§�§㝐����ᆠ§矄ᨨ��盐鼀§鼀��矄§犨	
§	�ᨨ矄�§�ᨨ
��ö Ć黨黨�桌
×Ý �ᨨ�	 §꾀 §
� §� §� §��盐 §
� §� §�矄 §�	 §ᆠᨨ��ᆠ�

	��
��ᨨ
§ᨨ	§꾀
×�Ý �ᨨ�	§꾀§
�§�§�§��盐§�盐�§�§�矄§�졠
§�	§ᆠᨨ��ᆠ�

	��
��ᨨ
§ᨨ	§꾀
×ᆠÝ 꾀§�矄§��盐§�盐�§�§�矄§	�矄
×�Ý 꾀§�矄§	�矄§�盐�§�§�矄§��盐

�ö 꾀矄矄���ᨨ
§×꾀Ý§�§
ᨨ§���盐�§矄盐��	盐��ᆠ§ᆠ��î§ᆠ��§�矄§���
�ᨨ§犨��§
�§
ᨨ�§犨��§�ᨨ§ᆠ��ö Ć黨黨黨桌
�矄ᨨ
§×�Ý§�§和�ᆠ�	�ᆠ§	�§ᨨ	§犨��§�矄§⼄盐��§���ö
×Ý �ᨨ�	 §꾀 §
� §� §� §��盐 §
� §� §�矄 §�	 §ᆠᨨ��ᆠ�

	��
��ᨨ
§ᨨ	§꾀
×�Ý �ᨨ�	§꾀§
�§�§� §��盐§�盐� §�§�矄 §
ᨨ� §�	§ᆠᨨ��ᆠ�

	��
��ᨨ
§ᨨ	§꾀
×ᆠÝ 꾀§�矄§��盐§�盐�§�§�矄§	�矄
×�Ý 꾀§�矄§	�矄§�盐�§�§�矄§��盐

ö 㝐�ᆠ	§��矄�ðᔼ§犨��	§��矄�ðᔼᔼ§
�§矄�ᆠ�§�	§ᆠᨨ��ᆠ�§
矄犨�
盐矄�
�§�	§ᆠᨨ�矄§���
§��ᨨ犨§�	§��矄�矄ĺ �ĀĀĀ桌

��矄�ðᔼ ��矄�ðᔼᔼ
꾀ö �鼀
§矄���� Ćö 
�

�ö 和ᨨ��� nö ��ᆠ├�
ᔴö ��ᆠ	�
�§�ᨨ犨�� Đö 和ᨨ��盐鼀
�ö �泐�ᨨ Ėö ᔴ	�ᨨ��

ᔴᨨ�矄�
×Ý 꾀ðĆ�§�ðn�§ᔴðĖ�§�ðĐ
×�Ý 꾀ðn�§�ðĆ�§ᔴðĐ�§�ðĖ
×ᆠÝ 꾀ðĆ�§�ðn�§ᔴðĐ�§�ðĖ
×�Ý 꾀ðn�§�ðĆ�§ᔴðĖ�§�ðĐ

�ö ␔	�ᆠ	§ ᨨ
§ ᨨ	§ �	§ 	ᨨ��ᨨ犨�
�§鼀����矄§ �矄§ ��泐§ 	��

�§��泐§�盐ᆠ���Œ �ĀĀĀ桌
×Ý ᔴ��ᨨ�盐
�盐鼀 ×�Ý 
盐
�矄�

×ᆠÝ ᔴ矄�§��ᨨ
 ×�Ý ��ᆠ	�ᨨ鼀

�ö 꾀�盐鼀�
�盐鼀§矄盐�	ᆠ§�§ᨨ	�
§�
ᨨ�����ö§
	�矄§鼀
矄
�	§��ᨨ矄���ᨨ
§ᨨ	§§�泐�§ᨨ	 �ĀĀĀ桌
×Ý ᆠ	�ᨨ鼀�盐鼀§ᨨ	�� ×�Ý �盐鼀�
�盐鼀§ᨨ	��
×ᆠÝ 
�ᆠ├�§ᨨ	�� ×�Ý ��
ᆠ§ᨨ	��

�ö ᔴᨨ
矄���§�	§	ᨨ��ᨨ犨�
�§矄��鼀
�矄ĺ§���§犨��§�矄§
ᨨ�
矄盐����§	ᨨ� �ĀĀĀ桌
Ćö ���
├�
�
nö 犨矄	�
�§ᆠ�ᨨ�	矄§犨��	§矄ᨨ�

Đö 盐矄§�
§�ᨨ���矄

Ėö �������
�§ᆠ�ᨨ�矄

␔	�ᆠ	§ᨨ	§�	矄§矄��鼀
�矄§�§ᆠᨨ��ᆠ�Œ

×Ý �§
�§Đ ×�Ý n§
�§Đ

×ᆠÝ Ćî§n§
�§Ė ×�Ý Ćî§nî§Đ§
�§Ė

䰘ö 꾀
§⼄盐ᨨ盐矄§矄ᨨ�盐��ᨨ
§ᨨ	§ᆠᨨ���§矄盐��	�§�矄§ᆠ���ᆠ§ �


�盐�§�ᆠ盐矄§�	§矄��§盐
���ᨨ矄 �ĀĀĆ桌

×Ý ���泐矄�矄 ×�Ý �ᆠ��ᨨ�泐矄�矄

×ᆠÝ 	泐��ᨨ�泐矄�矄 ×�Ý �	ᨨ�ᨨ�泐矄�矄

�ö ᔴᨨ
矄���§�	§	ᨨ��ᨨ犨�
�§矄��鼀
�矄§犨��	§�	�
ᆠ§�ᨨ
�	§���ᨨ��ᆠ§���§ᨨ	§ᆠ	鼀�ᆠ�§�鼀
�矄ĺ �ĀĀĆ桌

Ćö ᔼᨨ
�矄��ᨨ
§�ᨨ�
���§���盐��泐§�ᆠ�矄矄§�ᨨ
�§
���ᨨ�

nö ᔼ
§§��ᨨ盐�§ᨨ	§�鼀
�矄î§�ᆠ��ᨨ
§		�
��泐§�ᆠ�矄矄
矄§�	§�ᨨ鼀�ᆠ§犨��	�§�
ᆠ�矄矄

Đö ᔼ
§§���
§���ᨨ�î§�ᆠ��ᨨ
������泐§�ᆠ�矄矄§矄
�	§�ᨨ鼀�ᆠ§
盐鼀��§�
ᆠ�矄矄

␔	�ᆠ	§ᨨ	§�	矄§矄��鼀
�§×矄Ý§�矄ú�§ᆠᨨ��ᆠ�Œ

×Ý Ć§ᨨ
�泐 ×�Ý n§ᨨ
�泐

×ᆠÝ Ć§
�§Đ ×�Ý n§
�§Đ

黨ö 㝐�ᆠ	§ ��矄�ðᔼ§ ×졠	����ᨨ
§ 
盐鼀��Ý§ 犨��	§ ��矄�§ ᔼᔼ§ ×
	
�鼀
�Ý§
�§矄�ᆠ�§�	§ᆠᨨ��ᆠ�§
矄犨�§盐矄�
�§�	§ᆠᨨ�矄
���
§��ᨨ犨§�	§��矄�矄§ĺ �ĀĀ�桌

��矄�ðᔼ ��矄�ðᔼᔼ

×졠	����ᨨ
§
盐鼀��Ý §×
	§�鼀
�矄Ý

꾀ö n Ćö 졠	����ᨨ
§
盐鼀��§ᨨ	§㝐
§�

㝐
졠n

�ö Đ nö 졠	����ᨨ
§
盐鼀��§ᨨ	§和§�

�n和n졠Ĩ

ᔴö Ė Đö 졠	����ᨨ
§
盐鼀��§ᨨ	§ᔴ§�

ᔴ졠

�ö Ģ Ėö 졠	����ᨨ
§
盐鼀��§ᨨ	§꾀�§�

�꾀��Ė

ᔴᨨ�矄�

×Ý 꾀ðĐ�§�ðĖ�§ᔴðĆ�§�ðn ×�Ý 꾀ðĖ�§�ðĐ�§ᔴðĆ�§�ðn

×ᆠÝ 꾀ðĐ�§�ðĖ�§ᔴðn�§�ðĆ ×�Ý 꾀ðĖ�§�ðĐ�§ᔴðn�§�ðĆ

�Āö 꾀矄矄���ᨨ
§ �§ 和泐
�	��ᆠ§ ����
�矄§ ᆠ
§ ��	�§ 犨��§ �

	��§ 犨��ö

�矄ᨨ
§×�Ý§�§和泐
�	��ᆠ§����
�矄§	ᨨ�鼀§矄ᨨ�盐��§ᆠ�ᆠ�盐鼀

�§鼀�
矄�盐鼀§矄��矄§犨��	§	��§犨��ö �ĀĀ�桌

×Ý �ᨨ�	§꾀§
�§�§�§��盐§
�§�§�矄§�	§ᆠᨨ��ᆠ�§	��
��ᨨ

ᨨ	§꾀

×�Ý �ᨨ�	 §꾀 §
� §� §� §��盐 §�盐� §� §�矄 §
ᨨ� §�	 §ᆠᨨ��ᆠ�
	��
��ᨨ
§ᨨ	§꾀

×ᆠÝ 꾀§�矄§��盐§�盐�§�§�矄§	�矄

×�§ 꾀§�矄§	�矄§�盐�§�§�矄§��盐

�Ćö ␔	�ᆠ	§ᨨ
§ᨨ	§�	§	ᨨ��ᨨ犨�
�§矄��鼀
�矄§�矄§�졠
§ᆠᨨ��ᆠ�Œ
�ĀĀ桌

×Ý 
	§��矄
ᆠ§ᨨ	§�ᔴ�§�
ᆠ�矄矄§�	§��§ᨨ	§矄���
�
ᨨ	§��矄��§ᨨ	§���矄

×�Ý 泐�矄盐鼀§�矄§���§�ᨨ§�	§ᆠ鼀
�§�ᨨ§矄�ᨨ犨§�ᨨ犨
§��矄
��§ᨨ	§矄���
�

×ᆠÝ 꾀��§�├��
§��	§鼀��矄§	ᨨ�鼀§	泐����§矄��矄

×�Ý ���盐鼀§
�§矄��ᨨ
��盐鼀§�§	ᨨ盐
�§	�§�
§
�盐�
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��ö 꾀矄矄���ᨨ
§ ×꾀Ý§ �§ ᔼ
§ �	§ ���ᨨ��ᆠ§ ���§ ᨨ	§ ᆠ	鼀�ᆠ�
�鼀
�矄î§�ᆠ��ᨨ
§		�
��泐§�矄§�犨泐矄§	ᨨ盐
�§�ᨨ§�
ᆠ�矄
	�ᨨ鼀§�ᨨ�§�ᨨ§�ᨨ��ᨨ鼀§�
§§��ᨨ盐�

�矄ᨨ
§×�Ý§ �§ ᔼ
 § §��ᨨ盐�î §�	§�ᨨ鼀�ᆠ §���� §�
���泐
�
ᆠ�矄§	�ᨨ鼀§�ᨨ�§�ᨨ§�ᨨ��ᨨ鼀ö �ĀĀ桌
×Ý �ᨨ�	§꾀§
�§�§�§�
�����盐��泐§��盐§
�§�§�矄§�	

ᆠᨨ��ᆠ�§	��
��ᨨ
§ᨨ	§꾀§ö

×�Ý �ᨨ�	§꾀§
�§�§�§�
�����盐��泐§��盐§�盐�§�§�矄§
ᨨ�
�	§ᆠᨨ��ᆠ�§	��
��ᨨ
§ᨨ	§꾀

×ᆠÝ 꾀§�矄§��盐§�盐�§�§�矄§	�矄
×�Ý 꾀§�矄§	�矄§�盐�§�§�矄§��盐

�ö 꾀矄矄���ᨨ
§ ×꾀Ý§ �§ ᔴᨨ�ð�矄�§ �	�鼀�§ �ᨨ犨�§ 矄���ᨨ
矄
ᆠᨨ
����盐�§�ᨨ§ᆠ��ð��
ö
�矄ᨨ
§×�Ý§�§졠	��矄§ᨨ	§ᆠ��ᨨ
§�§鼀����§犨	
§ᆠᨨ�
�盐�
矄ö �ĀĀ桌

×Ý �ᨨ�	§꾀§
�§�§�§�
�����盐��泐§��盐§
�§�§�矄§�	
ᆠᨨ��ᆠ�§	��
��ᨨ
§ᨨ	§꾀

×�Ý �ᨨ�	§꾀§
�§�§�§�
�����盐��泐§��盐§�盐�§�§�矄§
ᨨ�
�	§ᆠᨨ��ᆠ�§	��
��ᨨ
§ᨨ	§꾀

×ᆠÝ 꾀§�矄§��盐§�盐�§�§�矄§	�矄
×�Ý 꾀§�矄§	�矄§�盐�§�§�矄§��盐

��ö ᔴᨨ
矄���§�	§	ᨨ��ᨨ犨�
�§矄��鼀
�矄ĺ �ĀĀ�桌

Ćö �├�
�§矄ᨨ�§�矄§盐矄�§�
§	��§	��
�盐�矄	�矄

nö 턼盐�ᆠ├§��鼀§�矄§盐矄�§�
§�	§鼀
盐	ᆠ�盐�§ᨨ	§��矄矄

Đö 泐�矄盐鼀§�矄§盐矄�§�
§�	§鼀
盐	ᆠ�盐�§ᨨ	§��矄��§ᨨ	
���矄

␔	�ᆠ	§ᨨ	§�	§矄��鼀
�矄§���
§�ᨨ�§�矄ú�§ᆠᨨ��ᆠ�Œ

×Ý Ć§
�§n ×�Ý§ n§
�§Đ

×ᆠÝ Ć§ᨨ
�泐 ×�Ý Ćî§n§
�§Đ

��ö 和��矄 §ᨨ	 §犨	�ᆠ	 §ᨨ	 §�	 §	ᨨ��ᨨ犨�
� §�鼀
�矄 §��ᨨ���
ᆠᨨ�ᨨ盐�矄§�ᨨ§	��犨ᨨ�├矄Œ �ĀĀ�桌

×Ý ��
ᆠ§
�§矄盐��	盐�

×�Ý �ᨨ�矄矄�盐鼀§
�§鼀�ᆠ盐�泐

×ᆠÝ 和��ᨨ
��盐鼀§
�§���盐鼀

×�Ý ᔴ	�ᨨ鼀�盐鼀§
�§
�ᆠ├�

��ö ␔	�ᆠ	§�§�	§鼀����矄§�
���泐§鼀��ᨨ泐�§矄§矄ᨨ���
�
§矄ᨨ����
�§ᨨ����ᨨ
矄§�
§�ᆠ��ᨨ
�ᆠ矄Œ �ĀĀ�桌

×Ý ᔼ�ᨨ
§
�§��


×�Ý ��§
�§��


×ᆠÝ 꾀�盐鼀�
�盐鼀§
�§��

×�Ý 꾀�盐鼀�
�盐鼀§
�§��ᨨ


�䰘ö ␔	�ᆠ	§ᨨ
§ᨨ	§�	§	ᨨ��ᨨ犨�
�§
ᨨ
ð鼀��矄§�矄§
ᨨ�§§�ᨨᨨ�
ᆠᨨ
�盐ᆠ�ᨨ�§ᨨ	§�ᆠ���ᆠ��泐Œ �ĀĀ䰘桌

×Ý 和盐��	盐� ×�Ý 和�
�盐鼀

×ᆠÝ ��ᨨ鼀�
 ×�Ý �	ᨨ矄�	ᨨ�盐矄

��ö ␔	�ᆠ	§ᨨ
§ᨨ	§�	§	ᨨ��ᨨ犨�
�§�泐�矄§ᨨ	§��矄矄§ᆠ
§ᆠ盐�§ᨨ		

盐�����ᨨ��§ �泐矄Œ �ĀĀ䰘桌

×Ý 和ᨨ�§��矄矄 ×�Ý �泐�	§ ��矄矄

×ᆠÝ �
§��矄矄 ×�Ý ᔴ�ᨨᨨ├矄§��矄矄

�黨ö ␔	�ᆠ	 §ᨨ
 §鼀ᨨ
� §�	 §	ᨨ��ᨨ犨�
� §�矄 §ᆠ���
�	��ᨨ矄ᨨ�	��矄§犨ᨨᨨ�Œ �ĀĀ䰘桌

×Ý ��
ᆠ§��ᨨ鼀�� ×�Ý ��
ᆠ§
����

×ᆠÝ ��
ᆠ§ᨨ	�� ×�Ý ��
ᆠ§ᆠ	�ᨨ���

�Āö ␔	�ᆠ	§ᨨ
§ᨨ	§�	§	ᨨ��ᨨ犨�
�§�ᨨ矄§
ᨨ�§ᆠᨨ
��
§矄����Œ

�ĀĀ䰘桌
×Ý �ᨨ�
§矄���� ×�Ý �鼀
§矄����

×ᆠÝ �盐�泐§ 矄���� ×�Ý �盐
�§ᆠ盐矄��ᆠ

�Ćö ␔	� §� §�盐��矄 §
� §和��	��矄 §ᆠ	鼀�ᆠ��泐 §├
ᨨ犨

矄Œ �ĀĀ�桌
×Ý 和���ᆠᨨ
§��ᨨ	�� ×�Ý 꾀�盐鼀�
�盐鼀§ᨨ	��

×ᆠÝ ��§���ᨨ	�� ×�Ý �ᨨ�ᨨ
§
�����
��ö ␔	�ᆠ	§ᨨ
§ᨨ	§�	§	ᨨ��ᨨ犨�
�§�矄§�矄ᨨ§ᆠ���§和��
��§矄Œ

�ĀĀ�桌

×Ý 꾀��ᨨ
 ×�Ý �ᨨ

×ᆠÝ �
ᨨ
 ×�Ý ����ᨨ盐矄§ᨨ	��

�ö ␔	�ᆠ	§ᨨ
§ᨨ	§�	§	ᨨ��ᨨ犨�
�§���矄§ᨨ	§鼀��矄§ᆠᨨ
矄���盐�矄
�	§ ���	�矄�§ 鼀��§ 
�§ �	§ 	��矄�§ 鼀��î
�矄�ᆠ����泐Œ �ĀĀ�桌
×Ý ���	�盐鼀§
�§鼀�ᆠ盐�泐

×�Ý ���	�盐鼀§
�§ᨨ矄鼀�盐鼀
×ᆠÝ 꾀�盐鼀�
�盐鼀§
�§ᨨ矄鼀�盐鼀

×�Ý 꾀�盐鼀�
�盐鼀§
�§鼀�ᆠ盐�泐
��ö ��î§�
�矄��§ᨨ�§�
	��î§ �矄§§	��	§	���ö§꾀	��

�	§�����ᨨ
§ᨨ	§��§�ᨨ§���ᨨ�§	矄§�
§�

�î§犨	�
矄����§�§�	§矄ᨨ盐�ᆠ矄§ᨨ	§��§�ᨨ�矄ᨨ
�
�§Œ �ĀĆ�§ð§ᔼ桌

Ćö 和鼀���
�§盐
��矄 nö �
矄§
�§�
ᆠ��矄
Đö ��
�矄 Ėö ���§ᨨ��矄§
�§ᆠᨨ矄鼀��ᆠ矄

×Ý Ćî§n§
�§Đ§ᨨ
�泐 ×�Ý Ć§
�§Đ§ᨨ
�泐
×ᆠÝ n§
�§Ė§ᨨ
�泐 ×�Ý Ćî§nî§Đ§
�§Ė

��ö �	ᨨ�ᨨᆠ	鼀�ᆠ�§ 矄鼀ᨨ�§ �矄§ § �矄盐��
�§ ᨨ	§ �	§ �ᆠ��ᨨ

鼀ᨨ
� �ĀĆ§ð§ᔼ桌

×Ý �졠nî§졠Đ§
�§��ᨨ	泐ᆠ�泐�§
����§�
§�	§��矄
ᆠ
ᨨ	§矄盐
���	�

×�Ý ᔴ졠î§졠n§
�§��ᨨ	泐ᆠ�泐�§
����§�
§�	§��矄
ᆠ
ᨨ	§矄盐
���	�

×ᆠÝ ᔴ졠î§ᔴ졠n§
�§�졠n§�§�ᨨ犨§�鼀���盐�
×�Ý 	��	§ ᆠᨨ
ᆠ
����ᨨ
§ ᨨ	§�졠nî §졠Đ§ 
�§ᔴ졠§ �
§ �	

�
�
�

C. Organic Chemistry

��ö ␔	�ᆠ	§ᨨ
§ᨨ	§�	§	ᨨ��ᨨ犨�
�§�ᨨ�泐鼀�矄§�矄§犨���泐§盐矄�
	ᨨ�§鼀├�
�§�盐���§��ᨨᨨ	§鼀����Œ Ć黨黨�桌

×Ý �ᨨ�泐��
泐�§ᆠ	�ᨨ��� ×�Ý �ᨨ�泐鼀��矄
×ᆠÝ �ᨨ�泐�	泐�
 ×�Ý �ᨨ�泐ᆠ��ᨨ
�矄

�䰘ö 
	§ᨨ		
��
�§矄盐�矄�
ᆠ§�
§�	§��⼄盐ᨨ�§�����矄§���
�
�ᨨ§���
�
矄矄§�ᆠö§�矄 Ć黨黨�桌
×Ý �	泐�§�ᆠᨨ	ᨨ� ×�Ý 鼀泐�§�ᆠᨨ	ᨨ�

×ᆠÝ �
�泐�§�ᆠᨨ	ᨨ� ×�Ý 鼀�	泐�§�ᆠᨨ	ᨨ�

��ö 
	§ᆠ	�ᆠ���矄��ᆠ§ᨨ�ᨨ盐�§ᨨ	§����ᆠ§�矄§�盐§�ᨨ Ć黨黨䰘桌

×Ý §ᆠ	�ᨨ�ᨨ§ᆠᨨ鼀�ᨨ盐
�
×�Ý §矄盐��	盐�§ᆠᨨ鼀�ᨨ盐
�

×ᆠÝ §	�盐ᨨ��
§ᆠᨨ鼀�ᨨ盐
�
×�Ý ᆠ��ᆠ§ᆠ��

�黨ö ␔	�ᆠ	§ᨨ
§ᨨ	§�	§	ᨨ��ᨨ犨�
�§�矄§
§ᆠ���§ᆠᨨ鼀�ᨨ

�§ᨨ	
ᨨ��§ᨨ	§ᆠ�ᨨ�Œ Ć黨黨䰘桌

×Ý 㝐
�	ᨨ� ×�Ý 쟼盐�
ᨨ�
×ᆠÝ 㝐�	
ᨨ� ×�Ý �
���	泐�
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�Āö ␔	�ᆠ	§ᨨ
§ᨨ	§�	§	ᨨ��ᨨ犨�
�§犨矄§盐矄�§矄§§ᆠ	鼀�ᆠ�
犨�ᨨ
§�
§�	§	��矄�§犨ᨨ���§犨�§Œ Ć黨黨䰘桌

×Ý ᔴ��ᨨ
§鼀ᨨ
ᨨ	�� ×�Ý �泐��ᨨ�
§ᆠ泐
��

×ᆠÝ 㝐盐矄���§�矄 ×�Ý ␔��§�矄

�Ćö ␔	�ᆠ	§ᨨ
§ᨨ	§�	§	ᨨ��ᨨ犨�
�§	矄§�	§	��	矄�§	盐�§��盐Œ

×Ý �泐��ᨨ�
 ×�Ý ᔴ	�ᆠᨨ� Ć黨黨䰘桌

×ᆠÝ ��盐��§�矄 ×�Ý 矄ᨨ��


��ö ␔	�ᆠ	§ᨨ
§ᨨ	§�	§	ᨨ��ᨨ犨�
�§�矄§盐矄�§矄§
§
��ð	��
	ᨨ�§�	§盐�ᨨ鼀ᨨ���§
��
矄Œ Ć黨黨䰘桌

×Ý ��ᨨ�泐�§�ᆠᨨ	ᨨ� ×�Ý 쟼�	
ᨨ�

×ᆠÝ 㝐�	
ᨨ� ×�Ý 쟼�	泐�
§��泐ᆠᨨ�

�ö 꾀矄矄���ᨨ
§ ×꾀Ý§ �§ �	
泐�§ �矄§ 盐矄�§ 矄§ § 	ᨨ盐矄	ᨨ��
��鼀�ᆠ��ö

�矄ᨨ
§×�Ý§�§�	
泐�§�矄§�	
ᨨ�§�������§
�§�	
ᨨ�
�矄§
§		ᆠ���§��鼀�ᆠ��ö Ć黨黨�桌

×Ý �ᨨ�	§꾀§
�§�§�§��盐§
�§�§�矄§�	§ᆠᨨ��ᆠ�

	��
��ᨨ
§ᨨ	§꾀

×�Ý �ᨨ�	§꾀§
�§�§�§��盐§�盐�§�§�矄§�졠
§�	§ᆠᨨ��ᆠ�
	��
��ᨨ
§ᨨ	§꾀

×ᆠÝ 꾀§�矄§��盐§�盐�§�§�矄§	�矄

×�Ý 꾀§�矄§	�矄§�盐�§�§�矄§��盐

��ö ᔴᨨ
矄���§�	§	ᨨ��ᨨ犨�
�§矄��鼀
�矄§�ᨨ盐�§ᆠ�泐�
ĺ
Ć黨黨�桌

Ćö ᔼ�§�矄§盐矄�§�
§犨���
�§�
�盐矄��泐

nö ᔼ�§�矄§§�犨§鼀����§	ᨨ�§�����
�§��矄��ᆠ矄

Đö ᔼ�§�矄§矄��泐§ᨨ���
�§�泐§鼀�	�
�§矄���ᆠᨨ
§ᆠ����§
�
犨��§ᨨ	§�	矄§矄��鼀
�矄

×Ý Ć§
�§n§�§ᆠᨨ��ᆠ�

×�Ý Ć§
�§Đ§�§ᆠᨨ��ᆠ�

×ᆠÝ n§
�§Đ§�§ᆠᨨ��ᆠ�

×�Ý Ćî§n§
�§Đ§�§ᆠᨨ��ᆠ�
��ö 꾀矄矄���ᨨ
§×꾀Ý§ �§�ᨨ�鼀�ᆠ §ᆠ��§�矄 § §矄��ᨨ
�� §ᆠ��§�	


ᆠ��ᆠ§ᆠ��ö §§§§§Ć黨黨�桌
�矄ᨨ
§×�Ý§�§�ᨨ�鼀�ᆠ§ᆠ��§�矄§
§ᨨ��
�ᆠ§ᆠ��ö
×Ý �ᨨ�	 §꾀 §
� §� §� §��盐 §
� §� §�矄 §�	 §ᆠᨨ��ᆠ�

	��
��ᨨ
§ᨨ	§꾀
×�Ý �ᨨ�	 §꾀 §
� §� §� §��盐 §�盐� §� §�矄 §
ᨨ� § §ᆠᨨ��ᆠ�

	��
��ᨨ
§ᨨ	§꾀
×ᆠÝ 꾀§�矄§��盐§�盐�§�§�矄§	�矄
×�Ý 꾀§�矄§	�矄§�盐�§�§�矄§��盐

��ö 㝐�ᆠ	§��矄�ðᔼ§×ᔼ
�盐矄����§��ᨨᆠ矄矄Ý§犨��	§��矄�ðᔼᔼ§×ᔼ
�盐矄��泐
犨��	§犨	�ᆠ	§矄矄ᨨᆠ���Ý§
�§矄�ᆠ�§�	§ᆠᨨ��ᆠ�§
矄犨�
盐矄�
�§�	§ᆠᨨ�矄§���
§��ᨨ犨§�	§��矄�矄ĺ �ĀĀĀ桌

��矄�ðᔼ ��矄�ðᔼᔼ
꾀ö ᔴ�ᆠ├�
� Ćö �盐���
�ö 和鼀���
� nö ���ᨨ�盐鼀
ᔴö �泐��ᨨ�
��ᨨ
 Đö ᔴᨨ���
�ö �盐�ᆠ
����ᨨ
 Ėö 쟼����§	�矄

ᔴᨨ�矄�

×Ý 꾀ðĐ�§�ðn�§ᔴðĆ�§�ðĖ
×�Ý 꾀ðn�§�ðĐ�§ᔴðĖ�§�ðĆ
×ᆠÝ 꾀ðn�§�ðĐ�§ᔴðĆ�§�ðĖ
×�Ý 꾀ðĐ�§�ðn�§ᔴðĖ�§�ðĆ

�䰘ö ␔	�ᆠ	§ᨨ
§ᨨ	§�	§	ᨨ��ᨨ犨�
�§�矄§�	§ᆠᨨ��ᆠ�§矄⼄盐
ᆠ§�

�
ᆠ�矄�
� §ᨨ��� §ᨨ	 §鼀ᨨ�ᆠ盐�� §犨��	�矄 §ᨨ	 §�	
	泐��ᨨᆠ��ᨨ
矄Œ �ĀĀĆ桌
×Ý 㝐�	
î§�	
î§��ᨨ�
§
�§�盐�

×�Ý ��ᨨ�
î§�盐�
î§�	
§
�§鼀�	

×ᆠÝ �盐�
î§�	
î§��ᨨ�
§
�§鼀�	

×�Ý �盐�
î§��ᨨ�
î§�	
§
�§鼀�	


��ö 
	§�盐��ᨨ矄§ᨨ	§���
�§矄ᨨ��盐鼀§矄盐��	�§
�§矄ᨨ��盐鼀
矄���ᆠ�§�ᨨ§�	§����
�§�
§§犨矄	�
�§�ᨨ犨��§�矄

�ĀĀ桌
Ćö �ᨨ§├�§�	§犨矄	�
�§�ᨨ犨��§��泐
nö �ᨨ§鼀�
��
§�	§�├��
��泐§ᨨ	§�	§�ᨨ犨��
␔	�ᆠ	§ᨨ	§�	矄§矄��鼀
�矄§�矄ú�§ᆠᨨ��ᆠ�Œ
×Ý ᨨ
�泐§Ć ×�Ý 졠
�泐§n

×ᆠÝ �ᨨ�	§Ć§
�§n§ö §×�Ý ���	�§Ć§
ᨨ�§n

�黨ö 㝐�ᆠ	§ ��矄�ðᔼ§ ×�盐�§ �矄矄Ý§ 犨��	§ ��矄�ðᔼᔼ§ ×㝐�ᨨ�
ᆠᨨ
矄���盐
�矄Ý§
�§矄�ᆠ�§�	§ᆠᨨ��ᆠ�§
矄犨�§盐矄�
�§�	
ᆠᨨ�矄§���
§��ᨨ犨§�	§��矄�矄ĺ �ĀĀ�桌

��矄�ðᔼ ��矄�ðᔼᔼ
꾀ö ᔴ� Ćö ᔴ��ᨨ
§鼀ᨨ
ᨨ	��î§�泐��ᨨ�

�ö ᔴᨨ�§�矄 nö �盐�
î§��ᨨ�

ᔴö �� Đö 㝐�	
î§쟼�	

�ö ␔��§�矄 Ėö �泐��ᨨ�
î§㝐�	
î§ᔴ��ᨨ


鼀ᨨ
ᨨ	��
ᔴᨨ�矄�
×Ý 꾀ðn�§�ðĆ�§ᔴðĐ�§�ðĖ ×�Ý 꾀ðĐ�§�ðĖ�§ᔴðn�§�ðĆ
×ᆠÝ 꾀ðn�§�ðĖ�§ᔴðĐ�§�ðĆ ×�Ý 꾀ðĐ�§�ðĆ�§ᔴðn�§�ðĖ

䰘Āö ᔴᨨ
矄���§�	§	ᨨ��ᨨ犨�
�§矄��鼀
�矄� �ĀĀ�桌
Ćö ��⼄盐	��§ 
�盐��§�矄§ ×��Ý§ �矄§ ��⼄盐	��§盐
��

	��鼀�泐§ᆠᨨ��§�鼀���盐�矄§
�§	��	§��矄矄盐�
�ᨨ§	ᆠ�����§矄�ᨨ��§ᨨ�§��
矄�ᨨ����ᨨ
§�
§矄�ᆠ���泐
�矄��
�§�矄矄�矄ö

nö ���矄�§��§��鼀�
�§�
§ᔼ
��§犨矄§�盐���§�
§�矄矄
ö
Đö ��盐��§ �矄§ ��⼄盐��矄§ ×��Ý§ �§ 矄����§ 	�ᨨ鼀

��§
�§�	矄§�
ᆠ�盐�§�	
î§��ᨨ�
î§�盐�


�§
�盐��§�矄ᨨ��
ö

␔	�ᆠ	§ᨨ	§�	§矄��鼀
�矄§���
§�ᨨ�§�矄ú�§ᆠᨨ��ᆠ�Œ

×Ý Ć§ᨨ
�泐 ×�Ý Ć§
�§Đ

×ᆠÝ n§
�§Đ ×�Ý Ćî§nî§
�§Đ

䰘Ćö 꾀矄矄���ᨨ
§×꾀Ý§�§
	§鼀�
§ᆠᨨ
矄���盐
�§ᨨ	§�	§��⼄盐	��
���ᨨ�盐鼀§�矄§�矄§鼀�	
ö

�矄ᨨ
§×�Ý§�§㝐�	
§ᆠ
§�§盐矄�§���ᆠ��泐§	ᨨ�§�盐�
�
�
�
§ 	ᨨ鼀矄§ 
�§ 	ᆠ�ᨨ��矄§ 犨	�§ ��§ ᆠ
§ �§ 矄盐�����
�	�ᨨ盐�	§�����
矄ö �ĀĀ�桌

×Ý �ᨨ�	 §꾀 §
� §� §� §��盐 §
� §� §�矄 §�	 §ᆠᨨ��ᆠ�
	��
��ᨨ
§ᨨ	§꾀

×�Ý �ᨨ�	§꾀§
�§�§� §��盐§�盐� §�§�矄 §
ᨨ� §�	§ᆠᨨ��ᆠ�
	��
��ᨨ
§ᨨ	§꾀

×ᆠÝ 꾀§�矄§��盐§�盐�§�§�矄§	�矄

×�Ý 꾀§�矄§	�矄§�盐�§�§�矄§��盐

䰘�ö ᔴᨨ
矄���§�	§	ᨨ��ᨨ犨�
�§ᆠ	鼀�ᆠ�矄ĺ �ĀĀ�桌

Ćö �
�


nö ᔴ��ᨨ
§���ᆠ	�ᨨ���

Đö 和ᨨ��盐鼀§ᆠ��ᨨ
�

Ėö 
��ᆠ	�ᨨ�ᨨ�	泐�
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␔	�ᆠ	§ ᨨ	§ �	§ �ᨨ�ú�矄§ �§ 盐矄�§ 矄§ ��泐§ ᆠ�
�
�
ᆠ	鼀�ᆠ�Œ
×Ý Ć§ᨨ
�泐 ×�Ý n§ᨨ
�泐
×ᆠÝ Ćî§n§
�§Ė§ᨨ
�泐 ×�Ý Ćî§nî§Đ§
�§Ė

䰘ö ␔	�ᆠ	§ᨨ
§ᨨ	§�	§	ᨨ��ᨨ犨�
�§�矄§
ᨨ�	�§
鼀§ᨨ	§���Œ
×Ý ᔴ泐
ᨨ	泐���
 ×�Ý �	��
 �ĀĀ䰘桌
×ᆠÝ ᔴ泐ᆠ�ᨨ		
 ×�Ý ᔴ泐ᆠ�ᨨ
��

䰘�ö ␔	�§�矄§��矄�	
ᨨ�§꾀§×��꾀ÝŒ �ĀĀ�桌
×Ý 꾀§鼀��ᆠ�§�矄�§	ᨨ�§��ᆠ��
�§ᆠ
ᆠ�
×�Ý 꾀§ �矄�§ 	ᨨ�§ �矄��
�§ �	§ 盐矄§ ᨨ	§��盐�矄§ �ᨨ§ �鼀��ᨨ�

��	ᨨ�鼀
ᆠ§�泐§�	��矄
×ᆠÝ 꾀§ ᆠ	鼀�ᆠ�§ 盐矄�§ 	ᨨ�§ �	§ ���ᨨ�鼀
�§ ᨨ	§ 	ᨨᨨ�

�ᆠ├��
�§鼀����矄
×�Ý 꾀§矄�ᆠ��§�泐�§ᨨ	§��ᨨ泐§矄��

䰘�ö 㝐�	�盐�§ᨨ	§犨	�ᆠ	§ᨨ
§ᨨ	§�	§	ᨨ��ᨨ犨�
�§���矄§ᨨ	§�矄矄§�矄
�	§ᆠ盐矄§ᨨ	§ᨨᆠᆠ盐��
ᆠ§ᨨ	§鼀ᨨ矄�§ᨨ	§�	§	��ᨨ矄�ᨨ
矄§�

鼀�
矄Œ �ĀĀ�桌
×Ý �泐��ᨨ�
§
�§졠	泐�

×�Ý 졠	泐�
§
�§ᆠ�泐�

×ᆠÝ 㝐�	
§
�§��
×�Ý ᔴ��ᨨ
§��ᨨ	��§
�§鼀�	


䰘�ö ␔	�ᆠ	§ᨨ
§ᨨ	§�	§	ᨨ��ᨨ犨�
�§�矄§盐矄�§矄§
§	��ᨨ矄��Œ
×Ý �	ᨨ矄�	ᨨ�盐矄§���ᆠ	�ᨨ��� �ĀĀ黨桌
×�Ý 㝐�ᆠ盐��ᆠ§ᨨ	��
×ᆠÝ ��	��

×�Ý ����ᨨ��泐ᆠ��


䰘䰘ö ᔴᨨ
矄���§�	§	ᨨ��ᨨ犨�
�§矄��鼀
�矄§ĺ �ĀĆ�§ð§ᔼ桌

ᔴ	�ᨨ�ᨨ	�盐ᨨ�ᨨᆠ��ᨨ
矄î§ ├
ᨨ犨
§ 矄§ ᨨ�ᨨ
ð�����
�
矄盐�矄�
ᆠ矄î§�§盐矄�

Ćö ᔼ
§�	§��ᨨ�盐ᆠ��ᨨ
§ᨨ	§��矄��ᆠ§	ᨨ鼀矄

nö ᔼ
§�	§��ᨨ�盐ᆠ��ᨨ
§ᨨ	§�盐��矄矄§�泐�矄

Đö ᔼ
§ᆠ�
�
�§ᆠ���
§�ᆠ��ᨨ
�ᆠ§ᆠᨨ鼀�ᨨ

�矄

Ėö 꾀矄§��矄矄盐����
�§�
�矄§�
§�ᨨ矄ᨨ�§ᆠ
矄

␔	�ᆠ	§ᨨ	§�	§矄��鼀
�矄§���
§�ᨨ�§�矄ú�§ᆠᨨ��ᆠ�Œ

×Ý Ćî§n§
�§Đ§ᨨ
�泐 ×�Ý Ė§ᨨ
�泐

×ᆠÝ Ćî§Đ§
�§Ė§ᨨ
�泐 ×�Ý Ćî§nî§Đ§
�§Ė

䰘�ö ␔��	§�	�
ᆠ§�ᨨ§�	§盐矄	盐�
矄矄§ᨨ	§�	§�泐ð��ᨨ�盐ᆠ�矄§ᨨ	
矄盐��§�
�盐矄��泐î§犨	�ᆠ	§ᨨ	§�	§	ᨨ��ᨨ犨�
�§矄��鼀
�矄§�矄ú
�§ᆠᨨ��ᆠ�Œ �ĀĆ§ð§ᔼ桌

Ćö ��矄矄§ ᆠ
§ �§ 盐矄�§ 矄§ ��ᨨ鼀矄矄§ 	盐�§ 	ᨨ�§ �	
�
���ᨨ
§ᨨ	§
��泐ö

nö 㝐ᨨ�矄矄矄§ᆠ
§�§盐矄�§矄§ᨨ
§ᨨ	§�	§	�矄�ᨨᆠ├矄§	ᨨ�
�	§��ᨨ�盐ᆠ��ᨨ
§ᨨ	§矄泐
�	��ᆠ§ᆠ	鼀�ᆠ�§	�������矄ö

Đö 㝐ᨨ�矄矄矄 §ᆠ
 §� §盐矄� §	ᨨ� §�	 §��ᨨ�盐ᆠ��ᨨ
 §ᨨ	
�	
ᨨ�ö

和�ᆠ�§�	§ᆠᨨ��ᆠ�§
矄犨�§盐矄�
�§�	§ᆠᨨ�矄§���
§��ᨨ犨ö

×Ý Ć§ᨨ
�泐 ×�Ý n§
�§Đ§ᨨ
�泐

×ᆠÝ Ć§
�§Đ§ᨨ
�泐 ×�Ý Ćî§n§
�§Đ

D. Environmental Chemistry

䰘黨ö 
	§	�
�§꾀�
�§졠�
�§���§�
§���
鼀§�ᨨᨨ├§��ᆠ§�

ĆĴĨĀ�§�矄§	�§��盐
§�ᨨ§��ᨨᨨ鼀§��
ö§�盐�§ĆĴ§泐�矄
	��§�	§犨��矄§
�î§��§矄鼀矄§���
§�	�§꾀�
�§졠�
�
�矄§├����
�§
�§鼀�鼀�
�§	盐鼀
§��
�矄î§矄ᨨ鼀�	�
�§��


��§�
�
��§�ᨨ§�ᨨö§
	§���
�§�ᨨ	�ᆠ§	��ᨨ盐�§	�ᨨ鼀
�	ᨨ矄§ᆠ�ᨨ盐�矄��矄§§ᆠ�ᨨ�§ᨨ	§	盐鼀
§鼀�矄��矄§�
ᆠ�盐��
�
ᆠ
ᆠ�矄î§ 鼀�矄ᆠ����矄§
�§ ����	§ �	ᆠ�矄ð�	�§ 鼀泐
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