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� øćĤěĨċĖĦĜĦĞĉėʃıęĤİċøĲčĲęĖĩ� ĕğĦěĨċĖĦęĥĖĞěčĈĬĞĨĉöġıĞĈûøěĦĕĖĨčĈĩıęĤöġĉʀġčėĥĎčĥõĜĪõĝĦ
ĳğĕɿėğĥĞ� ��� İöʀĦĞĭɿėĥĹěĕğĦěĨċĖĦęĥĖ� čĥĎİďʇčġĩõõʀĦěğčĪĸûöġûþĩěĨĉċĩĸĴĈʀİėĨĸĕĉʀčõĦėĜĪõĝĦĳčėĤĈĥĎġĬĈĕĜĪõĝĦ� ÿĪĸûĕĩ 
øěĦĕıĉõĉɿĦûüĦõõĦėĜĪõĝĦĳčĲėûİėĩĖčĕĥČĖĕċĩĸüĎõĦėĜĪõĝĦĕĦ� čĥõĜĪõĝĦüĤĴĈʀİėĩĖčėĭʀĳčİčīĹġğĦěĨþĦõĦėċĩĸĕĩ 
øěĦĕęĬɿĕęĪõ�ċĥčĞĕĥĖ��İĒīĸġİĉėĩĖĕøěĦĕĒėʀġĕĞĭɿõĦėďėĤõġĎġĦþĩĒĳčġčĦøĉ�ĈʀěĖĎėėĖĦõĦĜõĦėİėĩĖčėĭʀċĩĸĉʀġûıĞěûğĦ�
øʀčøěʀĦıęĤøʀčĒĎġûøʃøěĦĕėĭʀĈʀěĖĉčİġûĕĦõĖĨĸûöĪĹč�øěĦĕėĥĎĐĨĈþġĎĉɿġĉčİġûüĪûİďʇčİėīĸġûċĩĸĞĽĦøĥāġĖɿĦûĖĨĸû�øćĤģ� 
ĕĩėĤĎĎċĩĸďėĪõĝĦıęĤøćĤõėėĕõĦėõĨüõĦėčĥõĜĪõĝĦċĩĸøġĖĈĭıęþɿěĖİğęīġĳğʀčĥõĜĪõĝĦĴĈʀİėĩĖčėĭʀıęĤİõĨĈďėĤĞĎõĦėćʃ
õĦėċĽĦûĦčėɿěĕõĥĎĐĭʀġīĸčĕĩøěĦĕĞĬöĉęġĈėĤĖĤİěęĦõĦėĜĪõĝĦ�ıęĤĕĩõĦėĞčĥĎĞčĬčĞĊĦčċĩĸ�ġĬďõėćʃ�İċøĲčĲęĖĩċĩĸþɿěĖ
ġĽĦčěĖøěĦĕĞĤĈěõĳčõĦėİėĩĖč�ĕĩĒīĹčċĩĸĞĩİöĩĖěċĩĸĞĤġĦĈ�ıęĤďęġĈĔĥĖĳčõĦėċĽĦõĨüõėėĕ�øćĤİþīĸġĕĥĸčěɿĦčĥõĜĪõĝĦ
üĤĕĩøěĦĕĞĬöıęĤĞčĬõõĥĎõĦėĳþʀþĩěĨĉĳčĞĥûøĕġĬĈĕďʅāāĦığɿûčĩĹĴĈʀġĖɿĦûĈĩ�

� ĳčĲġõĦĞčĩĹöġġěĖĒėĳğʀčĥõĜĪõĝĦċĬõøčďėĤĞĎøěĦĕĞĽĦİėķüĳčõĦėĜĪõĝĦĳčĜĦĞĉėʃċĩĸĉčİġûİęīġõ� ıęĤ
İďʇčĎĥćąĨĉċĩĸİďʇčøěĦĕĔĦøĔĭĕĨĳüöġûøćĤěĨċĖĦĜĦĞĉėʃıęĤİċøĲčĲęĖĩĞīĎĴď�

    
� � ĐĜ�Ĉė�ĄĨĉĨčĦĊ�ĞĬøčİöĉėʃ
� � øćĎĈĩøćĤěĨċĖĦĜĦĞĉėʃıęĤİċøĲčĲęĖĩ

�µ��§m´©�n¯�¥³��³�ª¸�«´�´�����·
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� ĕğĦěĨċĖĦęĥĖĞěčĈĬĞĨĉ�İĈĨĕþīĸġ�ƯĲėûİėĩĖčĕĥČĖĕěĨĞĦĕĥāõĦėİėīġčư�İďʇč�ĲėûİėĩĖčõĦėİėīġčığɿûıėõöġûďėĤİċĜĴċĖ�
ĞĥûõĥĈõġûġĦþĩěĜĪõĝĦ� õėĕěĨþĦõĦė� õėĤċėěûĜĪõĝĦČĨõĦė� İďɶĈĈĽĦİčĨčõĨüõĦėøėĥĹûıėõİĕīĸġěĥčċĩĸ� ��� ĒĘĝĔĦøĕ�Ē�Ĝ��
�����ċĩĸěĥûõėĕğęěûþĬĕĒėİöĉġĬĈĕĜĥõĈĨļ�ÿĪĸûĳčďʅüüĬĎĥčİďʇčċĩĸĉĥĹûöġûĞĊĦĎĥčİċøĲčĲęĖĩėĦþĕûøę�ěĨċĖĦİöĉĒćĨþĖõĦė
ĒėĤčøė�ĲĈĖĕĩøěĦĕĕĬɿûğĕĦĖİĒīĸġġĎėĕõĦėĎʀĦčõĦėİėīġčĞĽĦğėĥĎĞĉėĩğęĥõĞĭĉė���ďɷ�ĉɿġĕĦĳčďɷ�Ē�Ĝ�������ĴĈʀĖʀĦĖ
ĕĦġĖĭɿċĩĸěĥûüĥčċėİõĝĕ� 	õėĤċėěûĜĪõĝĦČĨõĦėĳčďʅüüĬĎĥč
� ıęĤİďęĩĸĖčþīĸġüĦõĲėûİėĩĖčĕĥČĖĕěĨĞĦĕĥāõĦėİėīġčĕĦİďʇč�
ƯĲėûİėĩĖčõĦėİėīġčěĥûüĥčċėİõĝĕư� ĲĈĖĞĥûõĥĈõġûıęĤõėĕİĈĨĕ� � ĉɿġĕĦĳčďɷ� Ē�Ĝ�� ����� � ĴĈʀĖʀĦĖüĦõěĥûüĥčċėİõĝĕ 
ĕĦĉĥĹûġĖĭɿĳčĎėĨİěćěĥûĞĬčĥčċĦĎčĒīĹčċĩĸďėĤĕĦć����Ĵėɿ�ÿĪĸûİďʇčĞĊĦčċĩĸĉĥĹûĕğĦěĨċĖĦęĥĖģ�ĳčďʅüüĬĎĥčıęĤİďęĩĸĖčþīĸġİďʇč 
ƯĲėûİėĩĖčõĦėİėīġčĒėĤčøėư� ıęĤĴĈʀĖʀĦĖĞĥûõĥĈüĦõõėĕġĦþĩěĜĪõĝĦĴďĞĥûõĥĈõġûđɸõğĥĈøėĭõėĕĞĦĕĥāĜĪõĝĦ 
üčďɷ�Ē�Ĝ��������õėĤċėěûĜĪõĝĦČĨõĦėďėĤõĦĜĖõĄĦčĤĲėûİėĩĖčõĦėİėīġčĒėĤčøėİďʇčěĨċĖĦęĥĖøėĭıęĤİďęĩĸĖčþīĸġİďʇč�
ƯěĨċĖĦęĥĖøėĭĞěčĈĬĞĨĉư� ĳčĞĕĥĖċĩĸİďʇčěĨċĖĦęĥĖøėĭ� ĴĈʀĕĩõĦėıĎɿûğčɿěĖûĦčċĩĸüĥĈõĦėİėĩĖčõĦėĞġčĲĈĖİėĩĖõěɿĦøćĤěĨþĦ�
ĴĈʀıõɿ��øćĤěĨþĦøėĬĜĦĞĉėʃ��øćĤěĨþĦ�İďʇčġĦøĦė���þĥĹč��ĕĩğʀġûďăĨĎĥĉĨõĦėěĨċĖĦĜĦĞĉėʃġĖĭɿ���ğʀġû��øīġğʀġûďăĨĎĥĉĨõĦė
İøĕĩ���ğʀġû�	ġĖĭɿþĥĹčęɿĦû
�İďʇčğʀġûĞĽĦčĥõûĦčıęĤğʀġûĒĥõġĦüĦėĖʃėěĕõĥč��ĞɿěčğʀġûďăĨĎĥĉĨõĦėþĩěěĨċĖĦıęĤğʀġûďăĨĎĥĉĨ
õĦėēɶĞĨõĞʃġĖĭɿþĥĹčĎč��þĥĹčĎčĕĩğʀġûĒĥõġĦüĦėĖʃþĩěěĨċĖĦ���ğʀġûöčĦĈİęķõ��	ġĦüĦėĖʃİĉīġčĳü��þĥĖġĨčøĽĦıęĤġĦüĦėĖʃĊčĥĈ��
ĜėĩĎĬāİėīġû
��ĜĭčĖʃğčĥûĞīġĳčďʅüüĬĎĥčİĕīĸġõɿġčİďʇčğʀġûĞĕĬĈĕĩĎĥčĴĈĳčğʀġûĞĕĬĈĞĽĦğėĥĎöĪĹčþĥĹč��
 ĒĬċČĜĥõėĦþ������ İďɶĈĞġčėĤĈĥĎďėĨāāĦĉėĩğęĥõĞĭĉėøėĬĜĦĞĉėĎĥćąĨĉ� ĞĦöĦĕĥČĖĕĜĪõĝĦ� ěĨþĦİġõ
øğõėėĕĜĦĞĉėʃİďʇčďɷıėõ��ĲĈĖüĥĈõĦėİėĩĖčõĦėĞġčėɿěĕõĥĎøćĤøėĬĜĦĞĉėʃ��
 ĒĬċČĜĥõėĦþ������� İďɶĈĞġčėĤĈĥĎďėĨāāĦĉėĩğęĥõĞĭĉėøėĬĜĦĞĉėĎĥćąĨĉ��ěĨþĦİġõěĨċĖĦĜĦĞĉėʃċĥĸěĴď��ĲĈĖüĥĈ 
õĦėİėĩĖčõĦėĞġčėɿěĕõĥĎøćĤøėĬĜĦĞĉėʃıęĤİďɶĈĞġčĉĦĕĲøėûõĦėġĎėĕøėĭıęĤĎĬøęĦõėċĦûõĦėĜĪõĝĦďėĤüĽĦõĦė�
	ġøď�
�ĲďėıõėĕĒĥĆčĦĞĕėėĊĔĦĒøėĭ���Ĳďėıõėĕ�øīġ��ĔĦĝĦĴċĖ�ĞĥûøĕĜĪõĝĦ��õĦėĜĪõĝĦĒĨİĜĝ��ěĨċĖĦĜĦĞĉėʃċĥĸěĴď��
øğõėėĕĜĦĞĉėʃ��õĦėġčĬĎĦęĜĪõĝĦ��ıęĤĜĨęďĜĪõĝĦİďʇčėĬɿčıėõ
 ĒĬċČĜĥõėĦþ������� İďɶĈĞġčğęĥõĞĭĉė� ď�õĜ�þĥĹčĞĭû� øīġ� ġĬĉĞĦğõėėĕĜĨęďɾ� İďɶĈĞġčğęĥõĞĭĉėďėĨāāĦ
øėĬĜĦĞĉėʃ����ďɷğęĥû��İĒĨĸĕġĩõ���ěĨþĦİġõ�ėěĕİďʇč���ěĨþĦİġõ�øīġ�ĔĦĝĦĴċĖ�ĔĦĝĦġĥûõĘĝ�ĜĨęďĜĪõĝĦ�ěĨċĖĦĜĦĞĉėʃċĥĸěĴď 
ĞĥûøĕĜĪõĝĦ�õĦėďėĤĊĕĜĪõĝĦ�øğõėėĕĜĦĞĉėʃ�õĦėġčĬĎĦęĜĪõĝĦ�ıęĤõĦėĜĪõĝĦĒĨİĜĝ�İďɶĈĞġč�ġøď��ėĬɿčċĩĸ���ėěĕ�
��Ĳďėıõėĕ�İĒĨĸĕİĉĨĕüĦõİĈĨĕ���Ĳďėıõėĕ�øīġ�ĔĦĝĦġĥûõĘĝ�ıęĤøćĨĉĜĦĞĉėʃ
 ĒĬċČĜĥõėĦþ������� İďɶĈĞġčğęĥõĞĭĉė�ď�õĜ��ÿĪĸûĞĽĦčĥõûĦčõĦėďėĤĊĕĜĪõĝĦığɿûþĦĉĨ�	Ğďþ�
�ĞɿûĕĦİėĩĖčİďɶĈĞġč 
ėĤĈĥĎ�ď�õĜ��þĥĹčĞĭûİċøčĨøġĦþĩĒ�	ĔĦøĞĕċĎ
�ėěĕ���ěĨþĦİġõ�øīġ�ěĦėĞĦėıęĤõĦėďėĤþĦĞĥĕĒĥčČʃ��õĦėġĦğĦėıęĤ�
ĜĨęďĤďėĤĈĨĝĄʃ�
 ĒĬċČĜĥõėĦþ������� İďɶĈĞġč�ġøď�ėĬɿčċĩĸ� �� ėĤĈĥĎďėĨāāĦĉėĩøėĬĜĦĞĉėʃ��� Ĳďėıõėĕ�øīġ�øğõėėĕĜĦĞĉėʃ�
ĞĥûøĕĜĪõĝĦ�õĦėġčĬĎĦęĜĪõĝĦ�õĦėďėĤĊĕĜĪõĝĦ�ĜĨęďĜĪõĝĦ�õĦėĎėĨğĦėõĦėĜĪõĝĦıęĤõĦėıčĤıčě�ėĤĈĥĎ�ď�õĜ��þĥĹčĞĭû 
ėěĕ���Ĳďėıõėĕ�øīġ�ĔĦĝĦġĥûõĘĝ�ĞĬöĜĪõĝĦ�ĞĥûøĕĜĪõĝĦ�øğõėėĕĜĦĞĉėʃıęĤõĦėġčĬĎĦęĜĪõĝĦ
 ĒĬċČĜĥõėĦþ������� ğęĥûüĦõċĩĸĴĈʀıõʀĴöďėĥĎďėĬûĒėĤėĦþĎĥāāĥĉĨěĨċĖĦęĥĖøėĭ�	ýĎĥĎċĩĸ��
�Ē�Ĝ�������ĳğʀěĨċĖĦęĥĖ
ĞĦĕĦėĊİďɶĈĞġčĞĦĖěĨþĦõĦėġīĸčĴĈʀ�čġõİğčīġüĦõĞĦĖěĨþĦþĩĒøėĭ�ěĨċĖĦęĥĖüĪûİėĨĸĕİďɶĈĞġčĞĦĖěĨþĦõĦėġīĸčİďʇčøėĥĹûıėõĳč
ėĤĈĥĎġčĬďėĨāāĦõɿġč�øīġ�ġčĬďėĨāāĦĜĨęďĜĦĞĉėʃ�ıęĤġčĬďėĨāāĦěĨċĖĦĜĦĞĉėʃ�ėěĕ���ěĨþĦİġõ�øīġ�ěĦėĞĦėıęĤõĦė
ďėĤþĦĞĥĕĒĥčČʃ�ĔĦĝĦġĥûõĘĝ�õĦėġĦğĦė�ĐʀĦ�ıęĤİøėīĸġûıĉɿûõĦĖ�ĜĨęďĤďėĤĈĨĝĄʃ�ıęĤġġõıĎĎčĨİċĜĜĨęďɾ�ėěĕċĥĹûĴĈʀİďɶĈ
ėĥĎčĥõĜĪõĝĦþĦĖİďʇčĞğĜĪõĝĦİďʇčøėĥĹûıėõĈʀěĖ�İďɶĈĞġč�ġøď��ėĬɿčċĩĸ���İďʇčėĬɿčĞĬĈċʀĦĖėĤĈĥĎďėĨāāĦĉėĩøėĬĜĦĞĉėʃ�ėěĕ���
Ĳďėıõėĕ�øīġ�ĞĥûøĕĜĪõĝĦ�øğõėėĕĜĦĞĉėʃ�õĦėġčĬĎĦęĜĪõĝĦ�ĜĨęďĜĪõĝĦ�õĦėĎėĨğĦėõĦėĜĪõĝĦ�ıęĤõĦėıčĤıčě�ėĤĈĥĎ 
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ď�õĜ�þĥĹčĞĭû� ėěĕ� �� Ĳďėıõėĕ� øīġ� ĞĥûøĕĜĪõĝĦ� øğõėėĕĜĦĞĉėʃ� õĦėġčĬĎĦęĜĪõĝĦ� ĜĨęďĜĪõĝĦ� ıęĤčĦăĜĨęďɾ������������������
ĲĈĖėġûĜĦĞĉėĦüĦėĖʃęĽĦĒġû�ĎĬāþɿěĖ�ĈĽĦėûĉĽĦığčɿûġČĨõĦėĳčöćĤčĥĹč
 ĒĬċČĜĥõėĦþ������� İďɶĈĞġčėĤĈĥĎĜĨęďĜĦĞĉėĎĥćąĨĉ�	ĜĜ�Ď�
���ďɷ�ěĨþĦİġõĔĦĝĦġĥûõĘĝİďʇč�ėĬɿčıėõ�ıęĤ
İďɶĈĞġčėĤĈĥĎġčĬďėĨāāĦĜĨęďĜĦĞĉėʃıęĤġčĬďėĨāāĦěĨċĖĦĜĦĞĉėʃ� ėěĕ��� ěĨþĦ� øīġ� ěĦėĞĦėıęĤõĦėďėĤþĦĞĥĕĒĥčČʃ�
ĔĦĝĦġĥûõĘĝČĬėõĨü�õĦėġĦğĦė�ĐʀĦıęĤİøėīĸġûıĉɿûõĦĖ�ĜĨęďĤďėĤĈĨĝĄʃ�ıęĤõĦėġġõıĎĎčĨİċĜĜĨęďɾ�ėĤĈĥĎ�ď�õĜ�þĥĹčĞĭû�
��ěĨþĦİġõ�øīġ�ĞĥûøĕĜĪõĝĦ�øğõėėĕĜĦĞĉėʃ�õĦėġčĬĎĦęĜĪõĝĦ�ĞĬöĜĪõĝĦ�ıęĤĒęĜĪõĝĦ�ėĤĈĥĎ�ø�Ď����ďɷğęĥû����ěĨþĦİġõ 
øīġ�ĞĥûøĕĜĪõĝĦ�ĜĨęďĜĪõĝĦ� İõĝĉėĜĦĞĉėʃ�õĦėġčĬĎĦęĜĪõĝĦ�ĒęĜĪõĝĦ�øğõėėĕĜĦĞĉėʃ�õĦėıčĤıčě�õĦėďėĤĊĕ
ĜĪõĝĦıęĤõĦėĎėĨğĦėõĦėĜĪõĝĦ
 ĒĬċČĜĥõėĦþ������ İďɶĈĞġčěĨċĖĦĜĦĞĉėĎĥćąĨĉ� 	ěċ�Ď�
� �� ďɷ� ĞĦöĦĞĊĨĉĨďėĤĖĬõĉʃ� İďʇčøėĥĹûıėõċĩĸ 
øćĤěĨċĖĦĜĦĞĉėʃ�İďɶĈĞġčğęĥõĞĭĉė���ďɷ
 ĒĬċČĜĥõėĦþ������� İďɶĈĞġčėĤĈĥĎġčĬďėĨāāĦěĨċĖĦĜĦĞĉėʃİĒĨĸĕġĩõ� �� ěĨþĦİġõøīġ� ġġõıĎĎĐęĨĉĔĥćąʃ
ġĬĉĞĦğõėėĕıęĤøġĕĒĨěİĉġėʃ�ėĤĈĥĎ�	ěċ�Ď�
���ďɷ�ěĨþĦİġõøğõėėĕĜĦĞĉėʃċĥĸěĴď�ėĤĈĥĎ�ěċ�Ď����ďɷğęĥûġčĬďėĨāāĦ�ěĨþĦİġõ��
øğõėėĕĜĦĞĉėʃċĥĸěĴď��ĞĽĦğėĥĎĞĦĖěĨþĦþĩĒøėĭøûİďɶĈĞġčĉĦĕďõĉĨ�İďɶĈĞġč�õĜ�Ďď��ėĬɿč�ċĩĸ���ėĤĈĥĎ�	ø�Ď�
���ďɷğęĥû���ěĨþĦİġõ 
øīġõĦėĜĪõĝĦďĄĕěĥĖ�õĦėďėĤĊĕĜĪõĝĦ�ĔĦĝĦġĥûõĘĝ�ĞĥûøĕĜĪõĝĦ�øğõėėĕĜĦĞĉėʃ� ĞĬöĜĪõĝĦ�ıęĤĒęĜĪõĝĦ� ėĤĈĥĎ�
ø�Ď���ďɷğęĥû���ěĨþĦİġõ�øīġ�õĦėĜĪõĝĦďĄĕěĥĖ�õĦėĎėĨğĦėõĦėĜĪõĝĦ�ĞĥûøĕĜĪõĝĦ�ĞĬöĜĪõĝĦ�ĒęĜĪõĝĦ�øğõėėĕĜĦĞĉėʃ�
üĨĉěĨċĖĦıęĤõĦėıčĤıčě�ėĤĈĥĎ�ġčĬďėĨāāĦěĨċĖĦĜĦĞĉėʃ����ěĨþĦİġõ�øīġ�ġġõıĎĎĐęĨĉĔĥćąʃġĬĉĞĦğõėėĕıęĤĞĬöĜĪõĝĦ�
ėĤĈĥĎ�ěċ�Ď���ďɷ���ěĨþĦİġõ�øīġ�øğõėėĕĜĦĞĉėʃ�
 ĒĬċČĜĥõėĦþ������ İďɶĈĞġčėĤĈĥĎġčĬďėĨāāĦěĨċĖĦĜĦĞĉėʃİĒĨĸĕġĩõ���ěĨþĦİġõ�øīġ�İøĕĩďăĨĎĥĉĨ
 ĒĬċČĜĥõėĦþ������ İďɶĈĞġčğęĥõĞĭĉė�ěċ�Ď��	ğęĥûġčĬďėĨāāĦ
��ĞĦöĦĒīþĜĦĞĉėʃ
 ĒĬċČĜĥõėĦþ������ İďɶĈĞġčğęĥõĞĭĉė�ěċ�Ď��	ğęĥûġčĬďėĨāāĦ
��ĞĦöĦİċøĲčĲęĖĩõĦėİõĝĉė�ĔĦøĞĕċĎ
 ĒĬċČĜĥõėĦþ�����������İďɶĈĞġčğęĥõĞĭĉė�ěċ�Ď��	ğęĥûġčĬďėĨāāĦ
��ĞĦöĦİõĝĉėĜĦĞĉėʃ
 ĒĬċČĜĥõėĦþ������ ĒėĤĎĦċĞĕİĈķüĒėĤİüʀĦġĖĭɿğĥěĔĭĕĨĒęġĈĬęĖİĈþ�ċėûĒėĤõėĬćĦĲďėĈİõęʀĦģ��ĒėĤėĦþċĦč 
þīĸġ�ƯĞĊĦĎĥčėĦþĔĥăư�ıõɿěĨċĖĦęĥĖøėĭċĥĸěďėĤİċĜ�İďɶĈĞġčėĤĈĥĎ�ěċ�Ď����ďɷ�ěĨþĦİġõěĨċĖĦĜĦĞĉėʃıęĤİċøĲčĲęĖĩõĦėġĦğĦė 
İďʇčďɷıėõ�ĲĈĖĳčöćĤčĥĹčĕĩ�ėġûĜĦĞĉėĦüĦėĖʃČû�ėĬāİüėĨā�ĈĽĦėûĉĽĦığčɿûġČĨõĦėĎĈĩ
 ĒĬċČĜĥõėĦþ������ İďɶĈėĥĎčĥõĜĪõĝĦĔĦøĞĕċĎ�	õĜ�Ďď�
��ĲĈĖõĦėĞġĎøĥĈİęīġõİďʇččĥõĜĪõĝĦĳčĲďėıõėĕěĨþĦ 
ĞĨĸûıěĈęʀġĕ
 ĒĬċČĜĥõėĦþ������ İďɶĈĞġčğęĥõĞĭĉėďėĨāāĦěĨċĖĦĜĦĞĉėĎĥćąĨĉ�	ěċ�Ď�
���ďɷ�	ĔĦøĞĕċĎ
�ĲďėıõėĕěĨþĦ 
ěĨċĖĦĜĦĞĉėʃĞĨĸûıěĈęʀġĕ�İďʇčėĬɿčıėõ
 ĒĬċČĜĥõėĦþ������ İďɶĈĞġčğęĥõĞĭĉėďėĨāāĦěĨċĖĦĜĦĞĉėĎĥćąĨĉ�	ěċ�Ď�
���ďɷ�ĔĦøďõĉĨ�ĲďėıõėĕěĨþĦ
ěĨċĖĦĜĦĞĉėʃĞĨĸûıěĈęʀġĕ�ıęĤğęĥõĞĭĉėďėĨāāĦěĨċĖĦĜĦĞĉėĎĥćąĨĉ�	ěċ�Ď�
���ďɷ�ĔĦøĞĕċĎ�ĲďėıõėĕěĨþĦěĨċĖĦĜĦĞĉėʃ
õĦėõĩĠĦİďʇčďɷıėõ�
 ĒĬċČĜĥõėĦþ������ İďɶĈĞġčğęĥõĞĭĉėďėĨāāĦěĨċĖĦĜĦĞĉėĎĥćąĨĉ���ďɷ�ĔĦøďõĉĨ�ĲďėıõėĕěĨþĦþĩěěĨċĖĦ
ďėĤĖĬõĉʃ�İďʇčďɷıėõ�
 ĒĬċČĜĥõėĦþ������ ĕĩõĦėöĖĦĖĜĭčĖʃõĦėĜĪõĝĦčġõĞĊĦĎĥč� İďɶĈĞġčėĤĈĥĎďėĨāāĦĉėĩ� ġčĬďėĨāāĦ� ıęĤ
ďėĨāāĦĉėĩğęĥûġčĬďėĨāāĦİĒĨĸĕġĩõ���ĜĭčĖʃ��ĲĈĖĜĭčĖʃċĩĸİďɶĈĞġčĞĦöĦěĨċĖĦĜĦĞĉėʃøīġ��ĜĭčĖʃĒćĨþĖõĦėĞĖĦĕ�İďɶĈĞġč
ĞĦöĦěĨþĦěĨċĖĦõĦėøġĕĒĨěİĉġėʃ� øġĕĒĨěİĉġėʃĜĪõĝĦ� øġĕĒĨěİĉġėʃČĬėõĨü� ĞĊĨĉĨďėĤĖĬõĉʃ� ıęĤĎėėćĦėĥõĝĜĦĞĉėʃıęĤ
ĞĦėčĨİċĜĜĦĞĉėʃ
 ĒĬċČĜĥõėĦþ������ İďɶĈĞġčėĤĈĥĎďėĨāāĦĉėĩ�	ğęĥûġčĬďėĨāāĦ
�ĞĦöĦİċøĲčĲęĖĩġĬĉĞĦğõėėĕıöčûěĨþĦõĦė
üĥĈõĦėġĬĉĞĦğõėėĕ��ĔĦøĞĕċĎ�ĳčĕğĦěĨċĖĦęĥĖ
 ĒĬċČĜĥõėĦþ������ İďɶĈĞġčĲďėıõėĕěĨþĦġĬĉĞĦğõėėĕġĦğĦėıęĤĎėĨõĦė�	ěċ�Ď�
���ďɷ�İďʇčøėĥĹûıėõĒėʀġĕ
õĥĎİďɶĈĲėûİėĩĖčõĦėġĦğĦėčĦčĦþĦĉĨĞěčĈĬĞĨĉ�	4VBO�%VTJU�*OUFSOBUJPOBM�$VMJOBSZ�4DIPPM
�İĒīĸġİďʇčõĦėĞčĥĎĞčĬč
õĦėİėĩĖčõĦėĞġčöġûĲďėıõėĕěĨþĦġĬĉĞĦğõėėĕġĦğĦėıęĤĎėĨõĦėıęĤġĎėĕĎĬøøęĔĦĖčġõ
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 ĒĬċČĜĥõėĦþ������� ĒėĤĎĦċĞĕİĈķüĒėĤİüʀĦġĖĭɿğĥě� ċėûĲďėĈİõęʀĦ� ĒėĤėĦþĎĥāāĥĉĨĕğĦěĨċĖĦęĥĖėĦþĔĥă� 
Ē�Ĝ�������ęûďėĤõĦĜĳčėĦþõĨüüĦčĬİĎõĝĦ�ýĎĥĎõĘĝĂĩõĦ�İęɿĕ�����ĉġčĒĨİĜĝ����õ�ęûěĥčċĩĸ���ĕĨĊĬčĦĖč�Ē�Ĝ��
������ċĽĦĳğʀĞĊĦĎĥčėĦþĔĥăĞěčĈĬĞĨĉ�ĖõĄĦčĤİďʇč�ƯĕğĦěĨċĖĦęĥĖėĦþĔĥăĞěčĈĬĞĨĉư��ĳčěĥčċĩĸ����ĕĨĊĬčĦĖč�Ē�Ĝ��������
ĲĈĖĳčďɷčĩĹİďɶĈĞġčüĽĦčěč����ĲďėıõėĕěĨþĦ
 ĒĬċČĜĥõėĦþ������� İďɶĈėĥĎčĥõĜĪõĝĦğęĥõĞĭĉėİċøĲčĲęĖĩĞĦėĞčİċĜİďʇčďɷıėõ��ĲĈĖİďɶĈėĥĎčĥõĜĪõĝĦċĥĹûĞĨĹč�
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ıęĤğęĥõĞĭĉėĜĪõĝĦĜĦĞĉėĎĥćąĨĉ� ĞĦöĦěĨþĦěĨċĖĦĜĦĞĉėʃċĥĸěĴď� ĲĈĖõĦėüĥĈõĦėİėĩĖčõĦėĞġčĳčĕğĦěĨċĖĦęĥĖ� 
ĜĭčĖʃěĨċĖĦĜĦĞĉėʃ�ĊččĞĨėĨčČė�ıęĤěĨċĖĦİöĉĞĬĒėėćĎĬėĩ
 ĒĬċČĜĥõėĦþ������ øćĤěĨċĖĦĜĦĞĉėʃıęĤİċøĲčĲęĖĩ� ĴĈʀİďɶĈėĥĎčĥõĜĪõĝĦĔĦøďõĉĨ� ĉĦĕõėġĎ�52'�üĽĦčěč�
��ĞĦöĦěĨþĦ�ĴĈʀıõɿ�ĞĦöĦěĨþĦěĨċĖĦõĦėøġĕĒĨěİĉġėʃ�ĞĦöĦěĨþĦġĦþĩěġčĦĕĥĖıęĤøěĦĕďęġĈĔĥĖ�ĞĦöĦěĨþĦěĨċĖĦĜĦĞĉėʃ
İøėīĸġûĞĽĦġĦû� ĞĦöĦěĨþĦġčĦĕĥĖĞĨĸûıěĈęʀġĕıęĤĞĦČĦėćĔĥĖ� ĞĦöĦěĨþĦěĨċĖĦĜĦĞĉėʃõĦėıĒċĖʃ� ğęĥõĞĭĉėİċøĲčĲęĖĩ
ĎĥćąĨĉ�ĞĦöĦİċøĲčĲęĖĩĞĦėĞčİċĜ�ıęĤğęĥõĞĭĉėĜĪõĝĦĜĦĞĉėĎĥćąĨĉ�ĞĦöĦěĨþĦěĨċĖĦĜĦĞĉėʃċĥĸěĴď�ĲĈĖõĦėüĥĈõĦėİėĩĖč 
õĦėĞġčĳčĕğĦěĨċĖĦęĥĖ�ĜĭčĖʃěĨċĖĦĜĦĞĉėʃ�ĊččĞĨėĨčČė�ıęĤěĨċĖĦİöĉĞĬĒėėćĎĬėĩ
 ĒĬċČĜĥõėĦþ������ øćĤěĨċĖĦĜĦĞĉėʃıęĤİċøĲčĲęĖĩ� ĴĈʀİďɶĈėĥĎčĥõĜĪõĝĦĔĦøďõĉĨ� ĉĦĕõėġĎ�52'�üĽĦčěč�
��ĞĦöĦěĨþĦ�ĴĈʀıõɿ�ĞĦöĦěĨþĦěĨċĖĦõĦėøġĕĒĨěİĉġėʃ�ĞĦöĦěĨþĦġĦþĩěġčĦĕĥĖıęĤøěĦĕďęġĈĔĥĖ�ĞĦöĦěĨþĦěĨċĖĦĜĦĞĉėʃ
İøėīĸġûĞĽĦġĦû�ĞĦöĦěĨþĦġčĦĕĥĖĞĨĸûıěĈęʀġĕıęĤĞĦČĦėćĔĥĖ�ĞĦöĦěĨþĦěĨċĖĦĜĦĞĉėʃõĦėıĒċĖʃ�ğęĥõĞĭĉėİċøĲčĲęĖĩĎĥćąĨĉ�
ĞĦöĦİċøĲčĲęĖĩĞĦėĞčİċĜ�ğęĥõĞĭĉėĜĪõĝĦĜĦĞĉėĎĥćąĨĉ�ĞĦöĦěĨþĦěĨċĖĦĜĦĞĉėʃċĥĸěĴď�ĞĦöĦěĨþĦġĬĉĞĦğõėėĕþĩěĔĦĒ
İĒīĸġČĬėõĨü�ıęĤĞĦöĦěĨþĦøěĦĕĕĥĸčøûďęġĈĔĥĖĴÿİĎġėʃ�ĲĈĖõĦėüĥĈõĦėİėĩĖčõĦėĞġčĳčĕğĦěĨċĖĦęĥĖ�ĜĭčĖʃěĨċĖĦĜĦĞĉėʃ�
ĊččĞĨėĨčČė�ıęĤěĨċĖĦİöĉĞĬĒėėćĎĬėĩ

#+9��:
� ƯøĨĈİďʇč�İĈɿčİċøĲčĲęĖĩ�ĕĩøĬćČėėĕ�čĽĦõĦėěĨüĥĖư

/<29*�90!č�
� øćĤěĨċĖĦĜĦĞĉėʃıęĤİċøĲčĲęĖĩİďʇčġûøʃõėøĬćĔĦĒċĩĸĴĈʀėĥĎõĦėĖġĕėĥĎ�ĳčĈʀĦčõĦėİėĩĖčõĦėĞġč�õĦėěĨüĥĖ�ıęĤ
õĦėĎėĨõĦėěĨþĦõĦė�ĳčėĤĈĥĎĔĭĕĨĔĦøġĦİÿĩĖč�ıęĤĒĥĆčĦġĖɿĦûĉɿġİčīĸġû
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&9! 	<��
� ĐęĨĉĎĥćąĨĉĞĦöĦěĨþĦěĨċĖĦĜĦĞĉėʃıęĤěĨċĖĦĜĦĞĉėʃďėĤĖĬõĉʃċĩĸĕĩøĬćĔĦĒıęĤøĬćČėėĕ� İĞėĨĕĞėʀĦûõĦėĒĥĆčĦ
ĜĥõĖĔĦĒċĦûěĨċĖĦĜĦĞĉėʃıęĤİċøĲčĲęĖĩ� İĐĖıĒėɿġûøʃøěĦĕėĭʀċĩĸĕĦüĦõõĦėěĨüĥĖİĒīĸġĒĥĆčĦøĬćĔĦĒĎĥćąĨĉıęĤĎėĨõĦė
ěĨþĦõĦė� ĞėʀĦûøěĦĕİöʀĕıöķûöġûþĬĕþč� ĞɿûİĞėĨĕĜĨęďěĥĆčČėėĕĴċĖıęĤġčĬėĥõĝʃĞĨĸûıěĈęʀġĕĲĈĖõĦėčĽĦėĤĎĎĎėĨğĦė
üĥĈõĦėİþĨûĒęěĥĉĕĦĳþʀĳčõĦėĈĽĦİčĨčûĦčĉĦĕĒĥčČõĨü

D#ą:3):*
� ���ĐęĨĉĎĥćąĨĉ� ĞĦöĦěĨċĖĦĜĦĞĉėʃ� ėĤĈĥĎďėĨāāĦĉėĩċĩĸĞġĈøęʀġûõĥĎĖĬċČĜĦĞĉėʃöġûďėĤİċĜ� ĉġĎĞčġû 
øěĦĕĉʀġûõĦėöġûĞĥûøĕ� ĲĈĖčĥõĜĪõĝĦĞĽĦİėķüõĦėĜĪõĝĦĉĦĕõĽĦğčĈİěęĦĳčğęĥõĞĭĉė� ıęĤİďʇčċĩĸĒĪûĒġĳüĉɿġĐĭʀďėĤõġĎõĦė�� 
ĐĭʀĳþʀĎĥćąĨĉĳčėĤĈĥĎĈĩĕĦõ
� ���ĐęĨĉûĦčěĨüĥĖıęĤĞĦĕĦėĊčĽĦĐęûĦčěĨüĥĖĴďĳþʀďėĤĲĖþčʃĳčõĦėĒĥĆčĦõĦėİėĩĖčõĦėĞġčıęĤĒĥĆčĦěĨþĦþĩĒ
� ���ĎėĨõĦėěĨþĦõĦėıõɿĞĥûøĕ�İĒīĸġİĒĨĸĕĜĥõĖĔĦĒċĦûĈʀĦčěĨþĦõĦė�ěĨþĦþĩĒıõɿþĬĕþč
� ���ċĽĦčĬĎĽĦėĬûĜĨęďěĥĆčČėėĕ�ĲĈĖĞėʀĦûėɿěĕĕīġĳčüĥĈõĨüõėėĕõĥĎğčɿěĖûĦčıęĤþĬĕþčĔĦĖčġõ
� ���ĕĩõĦėüĥĈõĦėİėĩĖčõĦėĞġčċĩĸİčʀčĐĭʀİėĩĖčİďʇčĞĽĦøĥāĳğʀõĥĎčĥõĜĪõĝĦċĬõğęĥõĞĭĉė
� ���ĕĩėĦĖěĨþĦġĖɿĦûčʀġĖ���ėĦĖěĨþĦĳčğęĥõĞĭĉėċĩĸıĞĈûĊĪûõĦėĞɿûİĞėĨĕċĥõĝĤõĦėİėĩĖčėĭʀĈʀěĖĉčİġû�ıęĤĳğʀĐĭʀİėĩĖč
ĴĈʀİėĩĖčėĭʀüĦõõĦėďăĨĎĥĉĨüėĨûċĥĹûĳčıęĤčġõğʀġûİėĩĖč
� ���čĥõĜĪõĝĦċĬõğęĥõĞĭĉėüĤĉʀġûİöʀĦėɿěĕĲøėûõĦėğėīġõĨüõėėĕċĩĸøćĤěĨċĖĦĜĦĞĉėʃıęĤİċøĲčĲęĖĩ��üĥĈöĪĹčċĬõõĨüõėėĕ 
İþɿč� õĦėġĎėĕĎĬøęĨõĔĦĒ� õĦėġĎėĕċĥõĝĤĔĦĝĦġĥûõĘĝ� õĦėĳğʀøěĦĕėĭʀİėīĸġûõĦėďėĤõĥčøĬćĔĦĒ� õĦėüĥĈõĨüõėėĕ 
ċĽĦčĬĎĽĦėĬûĜĨęďěĥĆčČėėĕ�õĦėüĥĈõĨüõėėĕøɿĦĖĒĥĆčĦčĥõĜĪõĝĦ�İďʇčĉʀč��
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� õĦėİėĩĖčėĭʀ�ğĕĦĖĊĪû�õĦėİďęĩĸĖčıďęûĒĘĉĨõėėĕċĩĸčĥõĜĪõĝĦĒĥĆčĦöĪĹčĳčĉčİġûüĦõďėĤĞĎõĦėćʃċĩĸĴĈʀėĥĎėĤğěɿĦû
õĦėĜĪõĝĦõėġĎĕĦĉėĄĦčøĬćěĬĆĨėĤĈĥĎġĬĈĕĜĪõĝĦ�õĽĦğčĈĐęõĦėİėĩĖčėĭʀċĩĸøĦĈğěĥûĳğʀĎĥćąĨĉ�ġĖɿĦûčʀġĖ���ĈʀĦč�ĈĥûčĩĹ 
 ���ĈʀĦčøĬćČėėĕüėĨĖČėėĕ� 	&UIJDT� BOE�.PSBM
� ğĕĦĖĊĪû� õĦėĒĥĆčĦčĨĞĥĖĳčõĦėďėĤĒĘĉĨġĖɿĦûĕĩøĬćČėėĕ�
üėĨĖČėėĕ�ıęĤĈʀěĖøěĦĕėĥĎĐĨĈþġĎĳčĞɿěčĉčıęĤĞɿěčėěĕ�øěĦĕĞĦĕĦėĊĳčõĦėďėĥĎěĨĊĩþĩěĨĉĳčøěĦĕöĥĈıĖʀûċĦûøɿĦčĨĖĕ 
õĦėĒĥĆčĦčĨĞĥĖıęĤõĦėďăĨĎĥĉĨĉčĉĦĕĜĩęČėėĕ�ċĥĹûĳčİėīĸġûĞɿěčĉĥěıęĤĞĥûøĕ
 ���ĈʀĦčøěĦĕėĭʀ� � 	,OPXMFEHF
� ğĕĦĖĊĪû� øěĦĕĞĦĕĦėĊĳčõĦėİöʀĦĳü� õĦėčĪõøĨĈ� ıęĤõĦėčĽĦİĞčġöʀġĕĭę� 
õĦėěĨİøėĦĤğʃıęĤüĽĦıčõöʀġİċķüüėĨûĳčğęĥõõĦė�ċĘĝĂĩ�ĉęġĈüčõėĤĎěčõĦėĉɿĦûĶ�ıęĤĞĦĕĦėĊİėĩĖčėĭʀĈʀěĖĉčİġûĴĈʀ
 ���ĈʀĦčċĥõĝĤċĦûďʅāāĦ� 	$PHOJUJWF� 4LJMMT
� ğĕĦĖĊĪûøěĦĕĞĦĕĦėĊĳčõĦėěĨİøėĦĤğʃĞĊĦčõĦėćʃıęĤĳþʀ 
øěĦĕėĭʀ�øěĦĕİöʀĦĳüĳčıčěøĨĈ�ğęĥõõĦėċĘĝĂĩ�ıęĤõėĤĎěčõĦėĉɿĦûĶ�ĳčõĦėøĨĈěĨİøėĦĤğʃıęĤõĦėıõʀďʅāğĦİĕīĸġĉʀġûİĐþĨā 
õĥĎĞĊĦčõĦėćʃĳğĕɿċĩĸĴĕɿĴĈʀøĦĈøĨĈĕĦõɿġč
 ���ĈʀĦčċĥõĝĤøěĦĕĞĥĕĒĥčČʃėĤğěɿĦûĎĬøøęıęĤøěĦĕėĥĎĐĨĈþġĎ�	�*OUFSQFSTPOBM�4LJMMT�BOE�3FTQPOTJCJMJUZ
�
ğĕĦĖĊĪûøěĦĕĞĦĕĦėĊĳčõĦėċĽĦûĦčİďʇčõęĬɿĕ� õĦėıĞĈûĊĪûĔĦěĤĐĭʀčĽĦ� øěĦĕėĥĎĐĨĈþġĎĉɿġĉčİġûıęĤĞĥûøĕ� 
øěĦĕĞĦĕĦėĊĳčõĦėěĦûıĐčıęĤėĥĎĐĨĈþġĎĳčõĦėİėĩĖčėĭʀöġûĉčİġû
 ���ĈʀĦčċĥõĝĤõĦėěĨİøėĦĤğʃİþĨûĉĥěİęö� õĦėĞīĸġĞĦėıęĤõĦėĳþʀİċøĲčĲęĖĩĞĦėĞčİċĜ� 	/VNFSJDBM� "OBMZTJT�
$PNNVOJDBUJPO� BOE� *OGPSNBUJPO� 5FDIOPMPHZ� 4LJMMT
� ğĕĦĖĊĪûøěĦĕĞĦĕĦėĊĳčõĦėěĨİøėĦĤğʃİþĨûĉĥěİęö� 
øěĦĕĞĦĕĦėĊĳčõĦėĳþʀİċøčĨøċĦûøćĨĉĜĦĞĉėʃıęĤĞĊĨĉĨ�øěĦĕĞĦĕĦėĊĳčõĦėĞīĸġĞĦėċĥĹûõĦėĒĭĈ�õĦėİöĩĖč�ıęĤõĦėĳþʀ
İċøĲčĲęĖĩĞĦėĞčİċĜ
� čġõüĦõĐęõĦėİėĩĖčėĭʀċĥĹû� �� ĈʀĦččĩĹ� ĎĦûĞĦöĦěĨþĦĉʀġûõĦėċĥõĝĤċĦûõĦĖĔĦĒĞĭû� İþɿč� õĦėİĉʀčėĽĦ� Ĉčĉėĩ� 
õĦėěĦĈĔĦĒ�õĦėıõĤĞęĥõ�ĒęĜĪõĝĦ�õĦėıĒċĖʃ�ıęĤěĨċĖĦĜĦĞĉėʃõĦėıĒċĖʃ�üĪûĉʀġûİĒĨĸĕõĦėİėĩĖčėĭʀ��ċĦûĈʀĦčċĥõĝĤĒĨĞĥĖ�
	%PNBJO�PG�1TZDIPNPUPS�4LJMM


�´¥Â¥·¤�¥»nÃ§²£´�¥�´��§�´¥Â¥·¤�¥»n�´£�¥¯�£´�¥�´��º�©º�¶¥²�³�¯º�£ª�̧«´
�¯��¥²Â�ªÆ�¤�Â ¹Ê¯�´¥�§¶��³��¶��·Ê ¸��¥²¬��q
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Ä�¥�¬¥n´��´¥Ã�m��´��¯���²©¶�¤´ª´¬�qÃ§²Â��Ä�Ä§¤·

ēÙøÜÿøšćÜÖćøĒïŠÜÜćî×ĂÜÙèąüĉì÷ćýćÿêøŤĒúąđìÙēîēú÷Ċ ǰ

ǰ
ǰ
ǰ
ǰ
ǰ
ǰ
ǰ
ǰ
ǰ
ǰ
ǰ
ǰ
ǰ
ǰ
ǰ
ǰ
ǰ
ǰ
ǰ
ǰ
ǰ
ǰ
ǰ
ǰ
ǰ
ǰ
ǰ
ǰ
ǰ
ǰ
ǰ
ǰ
ǰ

ǰ ǰ
ǰ
ǰ
ǰ
ǰ ǰ
ǰ

ǰ

ǰ

 
ǰ

��³ª·�¥µ«µ�¦rÂ¨³Á��Ã�Ã¨¥�̧

Îµ��́�µ������̧ ®¨�́¼�¦�
�¨»n¤ª·�¥µ«µ�¦r¡º Ê��µ��

«¼�¥rÁ�¦ºÉ°�¤º°��·��́·�µ¦�

ª·�¥µ«µ�¦r�

«¼�¥r·É�Âª�¨o°¤�

��³�¦¦¤�µ¦�¦³�Îµ��³²�

��³�¦¦¤�µ¦�¦·®µ¦��³²�

�¨»n¤�µ�¡́�»Â¨³

�µ¦Á�·��

�¨»n¤�µ��¦·�µ¦

�µ¦«¹�¬µÂ¨³ª·�µ�µ¦�

�¨»n¤�µ��»�¨µ�¦Â¨³

ª́�·�µ¦�

�¨»n¤�µ�Â��Â¨³�¦³��́

�»�£µ¡�µ¦«¹�¬µ�

�¨»n¤�µ��·��µ¦

��́«¹�¬µ�

ª�͘�͘ µ�µª·�µª·�¥µ�µ¦�°¤¡·ªÁ�°¦r 

ª�͘�͘ µ�µª·�µª·�¥µ«µ�¦rÁ�¦ºÉ°�Îµ°µ� 

ª�͘�͘ µ�µª·�µ°µ�ª̧°�µ¤¥́Â¨³�ªµ¤�¨°�£¥́ 

ª�͘�͘ µ�µª·�µ°�µ¤¥́·É�Âª�¨o°¤Â¨³µ�µ¦�£¥́ 

�¨͘�͘ µ�µª·�µÁ��Ã�Ã¨¥¸µ¦�Á�« 

«¬͘�͘ µ�µª·�µª·�¥µ«µ�¦r�´ÉªÅ� 

ª�͘�͘ µ�µª·�µ°�µ¤¥́·É�Âª�¨o°¤Â¨³µ�µ¦�£¥́ 
ª�͘�͘ µ�µª·�µª·�¥µ«µ�¦r�µ¦Â¡�¥r 

ª�͘�͘ µ�µª·�µ°»�µ®�¦¦¤�¸ª£µ¡Á¡ºÉ°�»¦�·� 

�

ª�͘�͘ µ�µª·�µ�ªµ¤¤´É����¨°�£¥́Å�Á�°¦r 

�
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$AĊ"+<3:+��8

ë÷�ãò�ßăäăèāå�ùćÓèċÑäòŞ
ěċ�Ĉ�� 	ďɶĲĉėİøĕĩ

ěċ�ĕ�� 	ďɶĲĉėİøĕĩıęĤěĨċĖĦĜĦĞĉėʃĒġęĨİĕġėʃ

ěċ�Ď�� 	İøĕĩġĬĞĦğõėėĕ

øćĎĈĩøćĤěĨċĖĦĜĦĞĉėʃıęĤİċøĲčĲęĖĩ

ë÷�ãò�üćãð÷ĀÐãăė�Ðă×æöĄ
ěĜ�Ĉ�� 	ěĨĜěõėėĕİõĝĉė

ěĜ�ĕ�� 	ěĨĜěõėėĕİõĝĉė

ěċ�Ď�� 	ēɶĞĨõĞʃ

ėġûøćĎĈĩđɺĦĖěĨþĦõĦė

ë÷�ãò�ùćòÿùăæçăė�æòÖðśā
ďė�Ĉ�� 	İċøĲčĲęĖĩĞĦėĞčİċĜ

ěċ�ĕ�� 	ĲøėûöɿĦĖĲċėøĕčĦøĕıęĤøġĕĒĨěİĉġėʃ

ěċ�Ď�� 	ěĨċĖĦõĦėøġĕĒĨěİĉġėʃ

ėġûøćĎĈĩđɺĦĖĎėĨğĦė

ë÷�ãò�öăæöĀù�òĀäèåāöò
ěċ�Ĉ��	İøĕĩİċøčĨø

ěċ�ĕ��	İøĕĩİċøčĨø

ěċ�Ď��	İøĕĩěĨĜěõėėĕ

ďėĤČĦčõėėĕõĦėĎėĨğĦė
ğęĥõĞĭĉėěĨċĖĦĜĦĞĉėĎĥćąĨĉ
ĞĦöĦěĨċĖĦĜĦĞĉėʃİøėīĸġûĞħġĦû

ò÷�ãò�ùćòÙāäă�ùăèöòâŞ
ďė�Ĉ�� 	õĦėĳþʀċĩĸĈĨčıęĤõĦėüĥĈõĦė
� ċėĥĒĖĦõėČėėĕþĦĉĨġĖɿĦûĖĥĸûĖīč

ěĜ�ĕ�� 	ěĨĜěõėėĕøěĦĕďęġĈĔĥĖ

ěċ�Ď�� 	ěĨċĖĦĜĦĞĉėʃĞĨĸûıěĈęʀġĕ

ďėĤČĦčõėėĕõĦėĎėĨğĦė
ğęĥõĞĭĉėěĨċĖĦĜĦĞĉėĎĥćąĨĉ
ĞĦöĦěĨþĦġĦþĩěġčĦĕĥĖıęĤøěĦĕďęġĈĔĥĖ

ë÷�×ćàāöćáă�×ĀèæòðāôĄ
ěċ�ĕ�� 	ěĨċĖĦõĦėøġĕĒĨěİĉġėʃ

ěċ�Ď�� 	ěĨċĖĦõĦėøġĕĒĨěİĉġėʃ

ďėĤČĦčõėėĕõĦėĎėĨğĦėğęĥõĞĭĉė
ěĨċĖĦĜĦĞĉėĎĥćąĨĉ
ĞĦöĦěĨþĦěĨċĖĦõĦėøġĕĒĨěİĉġėʃ

üā×āòñŞ�ãò�üāïāíòòâ�ùĀäñāöăéĈô
ěċ�Ĉ��	ěĨċĖĦĜĦĞĉėʃĞĨĸûıěĈęʀġĕ

ěċ�ĕ��	ěĨċĖĦĜĦĞĉėʃĞĨĸûıěĈęʀġĕ

ěċ�Ď��	ěĨċĖĦĜĦĞĉėʃıęĤİċøĲčĲęĖĩĞĨĸûıěĈęʀġĕ

ĞĞ�Ď��	ġĦþĩěġčĦĕĥĖıęĤøěĦĕďęġĈĔĥĖ

ďėĤČĦčõėėĕõĦėĎėĨğĦėğęĥõĞĭĉėěĨċĖĦĜĦĞĉė
ĎĥćąĨĉ�ĞĦöĦěĨþĦġčĦĕĥĖĞĨĸûıěĈęʀġĕıęĤ
ĞĦČĦėćĔĥĖ

Faculty 
of Sciences and
Technology

ë÷�ãò�ñćæçèā��íăðíŞæüÖÖāð
ďė�Ĉ��	ěĨĜěõėėĕċĦûõĦėıĒċĖʃ

ěċ�ĕ��	İċøĲčĲęĖĩİÿėĦĕĨõ

ěċ�Ď��	ēɶĞĨõĞʃ

ďėĤČĦčõėėĕõĦėĎėĨğĦėğęĥõĞĭĉėěĨċĖĦĜĦĞĉė
ĎĥćąĨĉ�ĞĦöĦěĨþĦěĨċĖĦĜĦĞĉėʃõĦėıĒċĖʃ

üā×āòñŞæăèÐò��ÙćâúïĀæòÐćô
ø�ġ�ĕ��	İċøĲčĲęĖĩøġĕĒĨěİĉġėʃ

ěċ�Ď��	ěĨċĖĦõĦėøġĕĒĨěİĉġėʃ

ďėĤČĦčõėėĕõĦėĎėĨğĦėğęĥõĞĭĉėİċøĲčĲęĖĩ
ĎĥćąĨĉ�ĞĦöĦěĨþĦİċøĲčĲęĖĩĞĦėĞčİċĜ

÷�çāèăèæòŞ�ùăæçăöăòĀÙçòòð
õĜ�ĕ��	øćĨĉĜĦĞĉėʃ

ø�Ď��	øćĨĉĜĦĞĉėʃ

ďėĤČĦčõėėĕõĦėĎėĨğĦėğęĥõĞĭĉėĜĪõĝĦĜĦĞĉė
ĎĥćąĨĉ�ĞĦöĦěĨþĦěĨċĖĦĜĦĞĉėʃċĥĸěĴď

ë÷�ãò�ðâÙĀñ�ċãÙùĀÖÐòāèèæŞ
ďė�Ĉ��	İċøĲčĲęĖĩþĩěĔĦĒ

ěċ�ĕ��	İċøĲčĲęĖĩþĩěĔĦĒ

ěċ�Ď��	İċøĲčĲęĖĩþĩěĔĦĒ

ďėĤČĦčõėėĕõĦėĎėĨğĦėğęĥõĞĭĉėěĨċĖĦĜĦĞĉė
ĎĥćąĨĉ�ĞĦöĦěĨþĦġĬĉĞĦğõėėĕþĩěĔĦĒİĒīĸġČĬėõĨü

ò÷�ãò�öăÙÙā�ØăðíôĄ
1I�%��	$PNQVUFS�4DJFODF

ěċ�ĕ��	ěĨċĖĦõĦėøġĕĒĨěİĉġėʃ

ěċ�Ď��	ěĨċĖĦõĦėøġĕĒĨěİĉġėʃ

ďėĤČĦčõėėĕõĦėĎėĨğĦėğęĥõĞĭĉėěĨċĖĦĜĦĞĉė
ĎĥćąĨĉ�ĞĦöĦěĨþĦøěĦĕĕĥĸčøûďęġĈĔĥĖĴÿİĎġėʃ

5:�:+*č$AĊ+9"$<��5"3-9	2A�+
/<�*:0:2�+"9��<�
2:
:/<�:/<�*:0:2�+čD�+?L5�2Q:5:�

ë÷�ãò�öăæöĀù�òĀäèåāöò
ěċ�Ĉ��	İøĕĩİċøčĨø

ěċ�ĕ��	İøĕĩİċøčĨø

ěċ�Ď��	İøĕĩěĨĜěõėėĕ

ďėĤČĦčõėėĕõĦėĎėĨğĦė
ğęĥõĞĭĉėěĨċĖĦĜĦĞĉėĎĥćąĨĉ
ĞĦöĦěĨþĦěĨċĖĦĜĦĞĉėʃİøėīĸġûĞħġĦû

ë÷�ãò�êőñèćÙ�íòðïðò
ďė�Ĉ��	İċøĲčĲęĖĩþĩěĔĦĒ

ěċ�ĕ��	ěĨċĖĦĜĦĞĉėʃİøėīĸġûĞħġĦû

ěċ�ĕ��	ěĨċĖĦĜĦĞĉėʃõĦėďėĤĕû

ěċ�Ď��	ďėĤĕû
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ë÷�âĀßíò�éĈŜýöã
ěċ�ĕ��	ěĨċĖĦĜĦĞĉėʃİøėīĸġûĞħġĦû

ěċ�Ď��	ěĨċĖĦĜĦĞĉėʃĞĨĸûıěĈęʀġĕ


ë÷�óæçăíĀèçŞ�òćŚÖċòĆüÖ
ěċ�ĕ��	İċøĲčĲęĖĩþĩěİøĕĩ

ěċ�Ď��	İċøĲčĲęĖĩþĩěĔĦĒ


üā×āòñŞùćòïā�čúðãùćöòòâ
ěċ�ĕ��	ěĨċĖĦĜĦĞĉėʃİøėīĸġûĞħġĦû

ěċ�Ď��	İøĕĩ


5:�:+*č$AĊ+9"$<��5"
3-9	2A�+/<�*:0:2�+"9��<�
2:
:/<�:5:�=/5!:)9*E-8
�/:)#-5�(9*

ò÷�ãò�ùćòÙāäă�ùăèöòâŞ
ďė�Ĉ�� 	õĦėĳþʀċĩĸĈĨčıęĤõĦėüĥĈõĦė
� ċėĥĒĖĦõėČėėĕþĦĉĨġĖɿĦûĖĥĸûĖīč

ěĜ�ĕ�� 	ěĨĜěõėėĕøěĦĕďęġĈĔĥĖ

ěċ�Ď�� 	ěĨċĖĦĜĦĞĉėʃĞĨĸûıěĈęʀġĕ

ďėĤČĦčõėėĕõĦėĎėĨğĦė
ğęĥõĞĭĉėěĨċĖĦĜĦĞĉėĎĥćąĨĉ
ĞĦþĦěĨþĦġĦþĩěġčĦĕĥĖıęĤøěĦĕďęġĈĔĥĖ

ò÷�ãò�âĀßéãĄ�öăòăñāöĀáèŞ
ěċ�Ĉ�� 	üĬęþĩěěĨċĖĦċĦûõĦėıĒċĖʃ

ěċ�ĕ�� 	İĔĞĥþĜĦĞĉėʃþĩěĔĦĒ

ěċ�Ď�� 	ġĦþĩěġčĦĕĥĖıęĤøěĦĕďęġĈĔĥĖ

ěċ�Ď�� 	üĬęþĩěěĨċĖĦ


ë÷�ãò�êÞăÜÜā�ùćÑöÖ÷Ş
ďė�Ĉ�� 	ĒĨĝěĨċĖĦ

ěċ�ĕ�� 	İċøĲčĲęĖĩõĦėĎėĨğĦėĞĨĸûıěĈęʀġĕ

ĞĞ�Ď�� 	ġĦþĩěġčĦĕĥĖıęĤøěĦĕďęġĈĔĥĖ

ěċ�Ď�� 	ěĨċĖĦĜĦĞĉėʃċĥĸěĴď


ë÷�öĀèêőäă�çòòð÷òĄ
ěċ�ĕ�� 	ċėĥĒĖĦõėõĦėİõĝĉėıęĤĞĨĸûıěĈęʀġĕ

ěċ�Ď�� 	ďėĤĕû


üā×āòñŞùćöăæñŞ�èĂïāöŞ
ěċ�ĕ�� 	ĞĬöĜĦĞĉėʃġĬĉĞĦğõėėĕıęĤ
� øěĦĕďęġĈĔĥĖ

ĞĞ�Ď�� 	ġĦþĩěġčĦĕĥĖıęĤøěĦĕďęġĈĔĥĖ

ĒĖ�Ď�� 	ĒĖĦĎĦęĜĦĞĉėʃ


5:�:+*č$AĊ+9"$<��5"
3-9	2A�+/<�*:0:2�+"9��<�
2:
:/<�:/<�*:	:+�5)&</D�5+č

ë÷�×ćàāöćáă�×ĀèæòðāôĄ
ěċ�ĕ�� 	ěĨċĖĦõĦėøġĕĒĨěİĉġėʃ

ěċ�Ď�� 	ěĨċĖĦõĦėøġĕĒĨěİĉġėʃ

ďėĤČĦčõėėĕõĦėĎėĨğĦė
ğęĥõĞĭĉėěĨċĖĦĜĦĞĉėĎĥćąĨĉ
ĞĦöĦěĨþĦěĨċĖĦõĦėøġĕĒĨěİĉġėʃ

ë÷�öĀ×èā�ÑāöîŖā
ěċ�ĕ�� 	İċøĲčĲęĖĩĞĦėĞčİċĜ

øġ�Ď�� 	ěĨĜěõėėĕøġĕĒĨěİĉġėʃ


ë÷�ãò�÷ăòăôĀÐøâŞ�úôŚüíĀèçŞðâĄ
1I�%��	$PNQVUFS�4DJFODF
�
ěċ�ĕ��	ĞĊĨĉĨďėĤĖĬõĉʃ

ěċ�Ď��	İĜėĝĄĜĦĞĉėʃ


ë÷�ãò�üò÷ăòă�÷ăôāùĀñ�
1I�%��	*OGPSNBUJPO�5FDIOPMPHZ

.�*5� 	*OGPSNBUJPO�5FDIOPMPHZ

ø�Ď�� 	ĔĦĝĦġĥûõĘĝ

Ĝĝ�Ď�� 	ĎėĨğĦėČĬėõĨü


ë÷�êċèä�úðāñðĀēè�
ěċ�ĕ�� 	İċøĲčĲęĖĩĞĦėĞčİċĜ

ěċ�Ď�� 	ěĨċĖĦõĦėøġĕĒĨěİĉġėʃ


5:�:+*č$AĊ+9"$<��5"
3-9	2A�+/<�*:0:2�+"9��<�
2:
:/<�:5!:)9*2<L�E/�-Ċ5)E-8
2: :+�(9*

üā×āòñŞ�ãò�üāïāíòòâ�ùĀäñāöăéĈô
ěċ�Ĉ��	ěĨċĖĦĜĦĞĉėʃĞĨĸûıěĈęʀġĕ

ěċ�ĕ��	ěĨċĖĦĜĦĞĉėʃĞĨĸûıěĈęʀġĕ

ěċ�Ď��	ěĨċĖĦĜĦĞĉėʃıęĤİċøĲčĲęĖĩĞĨĸûıěĈęʀġĕ

ĞĞ�Ď��	ġĦþĩěġčĦĕĥĖıęĤøěĦĕďęġĈĔĥĖ

ďėĤČĦčõėėĕõĦėĎėĨğĦėğęĥõĞĭĉėěĨċĖĦĜĦĞĉė
ĎĥćąĨĉ� ĞĦöĦěĨþĦġčĦĕĥĖĞĨĸûıěĈęʀġĕıęĤ
ĞĦČĦėćĔĥĖ

ë÷�ãò�ČæèæĀ÷èŞ�ċíĄñÐÑćèæã
ďė�Ĉ�� 	ěĨċĖĦĜĦĞĉėʃĞĨĸûıěĈęʀġĕ

ěċ�ĕ�� 	İċøĲčĲęĖĩċĩĸİğĕĦĤĞĕİĒīĸġõĦėĒĥĆčĦ
� ċėĥĒĖĦõė

ěċ�Ď�� 	ěĦėĨþĜĦĞĉėʃ


ë÷�ãò�êāòăèãā�ùćÑùéāñ
ďė�Ĉ��	İċøĲčĲęĖĩĞĨĸûıěĈęʀġĕ

ěċ�ĕ��	İċøĲčĲęĖĩĞĨĸûıěĈęʀġĕ

ěċ�Ď��	İċøĲčĲęĖĩþčĎċ

ěċ�Ď��	ġĦþĩěġčĦĕĥĖıęĤøěĦĕďęġĈĔĥĖ


ë÷�ãò�ùăòöĀôïŞ�ċòĆüÖÙŚöñ�äĈśêòÿÐāñ
1I�%��	&OWJSPONFOUBM�.BOBHFNFOU

ěċ�ĕ�� 	İċøĲčĲęĖĩĞĨĸûıěĈęʀġĕ

ěċ�Ď�� 	ěĨċĖĦĜĦĞĉėʃĞĨĸûıěĈęʀġĕ

ěċ�Ď�� 	ġĦþĩěġčĦĕĥĖıęĤøěĦĕďęġĈĔĥĖ

č�Ď�� 	čĨĉĨĜĦĞĉėĎĥćąĨĉ


üā×āòñŞðâàô�ùćöòòâêòÿïā
ěċ�Ď��	ěĨċĖĦĜĦĞĉėʃĞĨĸûıěĈęʀġĕ

ěċ�ĕ��	ěĨċĖĦĜĦĞĉėʃĞĨĸûıěĈęʀġĕ



5:�:+*č$AĊ+9"$<��5"3-9	2A�+ 
/<�*:0:2�+"9��<�� 
2:
:/<�:/<�*:0:2�+č	:+E&�*č

ë÷�ãò�ñćæçèā��íăðíŞæüÖÖāð
ďė�Ĉ��	ěĨĜěõėėĕċĦûõĦėıĒċĖʃ

ěċ�ĕ��	İċøĲčĲęĖĩİÿėĦĕĨõ

ěċ�Ď��	ēɶĞĨõĞʃ

ďėĤČĦčõėėĕõĦėĎėĨğĦė
ğęĥõĞĭĉėěĨċĖĦĜĦĞĉėĎĥćąĨĉ�
ĞĦöĦěĨþĦěĨċĖĦĜĦĞĉėʃõĦėıĒċĖʃ

ë÷�ãò�êőñāïòâŞ�öòāèćùĀèäăÐĈô
ďė�Ĉ�� 	þĩěěĨċĖĦ�	ğęĥõĞĭĉėčĦčĦþĦĉĨ


ěċ�ĕ�� 	þĩěěĨċĖĦĞĔĦěĤıěĈęʀġĕ�
� 	ğęĥõĞĭĉėčĦčĦþĦĉĨ


ěċ�Ď�� 	ěĨċĖĦĜĦĞĉėʃġčĦĕĥĖĞĨĸûıěĈęʀġĕ


ë÷�ãò�èāÝôãā�üŚüèöăðô
1I�%�� 	5SPQJDBM�.FEJDJOF

ěċ�ĕ�� 	üĬęþĩěěĨċĖĦ

ěċ�Ď�� 	þĩěěĨċĖĦ


ò÷�ãò�ñćöòĀäèŞ�í×èŞíă÷ćæçăíÖ÷Ş
ďė�Ĉ�� 	þĩěĔĦĒõĦėıĒċĖʃ

ěċ�ĕ�� 	õĦėüĥĈõĦėċėĥĒĖĦõėþĩěĔĦĒ

ěċ�Ď�� 	üĬęþĩěěĨċĖĦ


ë÷�ãò�÷òĄùćãā�ùðĀñĎúðŚ
ďė�Ĉ�� 	üĬęþĩěěĨċĖĦ

ěċ�ĕ�� 	üĬęþĩěěĨċĖĦ

ěċ�Ď�� 	ĞĥĉěĜĦĞĉėʃ


5:�:+*č$AĊ+9"$<��5"
3-9	2A�+D��F!F-*="9��<�
2:
:/<�:D��F!F-*=2:+2!D�0

üā×āòñŞæăèÐò�ÙćâúïĀæòÐćô
ø�ġ�ĕ��	İċøĲčĲęĖĩøġĕĒĨěİĉġėʃ

ěċ�Ď��	ěĨċĖĦõĦėøġĕĒĨěİĉġėʃ

ďėĤČĦčõėėĕõĦėĎėĨğĦė
ğęĥõĞĭĉėİċøĲčĲęĖĩĎĥćąĨĉ
ĞĦöĦěĨþĦİċøĲčĲęĖĩĞĦėĞčİċĜ

ò÷�ãò�íòòâĄ�ùöèċíôÖ
%�5FDI��	5FDIOPMPHZ�JO�4DJFODF

.����*4��	*OGPSNBUJPO�4ZTUFNT

�#�*5��	*OGPSNBUJPO�5FDIOPMPHZ


ë÷�öĀÙòāÐòâŞ�ċèäòúāÜ
ěċ�ĕ��	ĲøėûöɿĦĖĲċėøĕčĦøĕıęĤøġĕĒĨěİĉġėʃ

Ĝ�Ď��	İĜėĝĄĜĦĞĉėʃġĬĉĞĦğõėėĕ


ë÷�ãò�ÙĈäăöòòâ�éćÜüāÙāæüÖ
ďė�Ĉ�� 	İċøĲčĲęĖĩĞĦėĞčİċĜ

.�4D��	.VMUJNFEJB�$PNQVUJOH
�
Đ�ĕ��	õĦėěĦûıĐčþĬĕþčİĕīġûıęĤĞĔĦĒ
� ıěĈęʀġĕ
�
ěċ�Ď��	ěĨċĖĦõĦėøġĕĒĨěİĉġėʃ

ěċ�Ď��	İċøĲčĲęĖĩþčĎċ


ë÷�ïĈòăí×èŞ�ČÐśöñŚüÖ
ěċ�ĕ��	İċøĲčĲęĖĩõĦėüĥĈõĦėėĤĎĎĞĦėĞčİċĜ

ěċ�Ď��	İõĝĉėĜĦĞĉėʃ


5:�:+*č$AĊ+9"$<��5"
3-9	2A�+0>	1:0:2�+"9��<��
2:
:/<�:/<�*:0:2�+č�9L/H#

÷�çāèăèæòŞ�ùăæçăöăòĀÙçòòð
õĜ�ĕ�� 	øćĨĉĜĦĞĉėʃ

ø�Ď��� 	øćĨĉĜĦĞĉėʃ

ďėĤČĦčõėėĕõĦėĎėĨğĦė
ğęĥõĞĭĉėĜĪõĝĦĜĦĞĉėĎĥćąĨĉ
ĞĦöĦěĨþĦěĨċĖĦĜĦĞĉėʃċĥĸěĴď

ë÷�ãò�×ăòāïòâŞ�íÖøŞčùïā
ďė�Ĉ�� 	ěĨċĖĦĜĦĞĉėʃčĦĲčıęĤİċøĲčĲęĖĩ�
� 	ğęĥõĞĭĉėčĦčĦþĦĉĨ


ěċ�ĕ�� 	ēɶĞĨõĞʃ

Ĝĝ�Ď�� 	ēɶĞĨõĞʃ
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ë÷�ãò�Ùāäă�æĄÕÿ
ďė�Ĉ�� 	ēɶĞĨõĞʃďėĤĖĬõĉʃ

ěċ�ĕ�� 	ēɶĞĨõĞʃďėĤĖĬõĉʃ

ěċ�Ď�� 	ēɶĞĨõĞʃ


ë÷�ãò�ùăòæĀ÷èŞ�öĄòÿíăòăñÿÙāäă
ěċ�Ĉ��	ěĥĞĈĬĜĦĞĉėʃ

ěċ�ĕ��	İċøĲčĲęĖĩİþėĦĕĨõ

ěċ�Ď��	ēɶĞĨõĞʃ


ë÷�ãò�öăïā�æĀíċÙĄñÖĎúðŚ
ěċ�Ĉ��	İøĕĩ

ěċ�ĕ��	İøĕĩďėĤĖĬõĉʃ

ěċ�Ď��	İøĕĩ


5:�:+*č$AĊ+9"$<��5"3-9	2A�+/<�*:
0:2�+"9��<��2:
:/<�:5@�2:3	++)
�=/(:&D&?L5 @+	<�

ë÷�ãò�ðâÙĀñ�ċãÙùĀÖÐòāèèæŞ
ďė�Ĉ��	İċøĲčĲęĖĩþĩěĔĦĒ

ěċ�ĕ��	İċøĲčĲęĖĩþĩěĔĦĒ

ěċ�Ď��	İċøĲčĲęĖĩþĩěĔĦĒ

ďėĤČĦčõėėĕõĦėĎėĨğĦėğęĥõĞĭĉėěĨċĖĦĜĦĞĉė
ĎĥćąĨĉ�ĞĦöĦěĨþĦġĬĉĞĦğõėėĕþĩěĔĦĒİĒīĸġČĬėõĨü

üā×āòñŞ�ãò�öĄòÙè�ïĈúăèÐüÖ
ďė�Ĉ��	čĦĲčěĨċĖĦıęĤčĦĲčİċøĲčĲęĖĩ

ěċ�ĕ��	İøĕĩ

Ĝĝ�Ď��	õĦėĞġčěĨċĖĦĜĦĞĉėʃ


ë÷�ãò�òćŚÖċÐĄñòäă�ČÐśöċíÙò
ďė�Ĉ��	ěĨüĥĖıęĤĒĥĆčĦõĦėİõĝĉė

ěċ�ĕ��	İċøĲčĲęĖĩþĩěĔĦĒ

ěċ�ĕ��	õĦėüĥĈõĦėİõĝĉėġĨčċėĩĖʃ

ěċ�Ď��	ġĦėĥõöĦĒīþ�	ĲėøĒīþěĨċĖĦ


ë÷�ãò�öòí×èŞ�úòăäÐćô
ďė�Ĉ��	İøĕĩďėĤĖĬõĉʃ

ěċ�ĕ��	İøĕĩďėĤĖĬõĉʃ

ěċ�Ď��	İøĕĩ


üā×āòñŞãò�òĀÖùĀèäŞ�×üðæÿòĀÐøŞ
ďė�Ĉ��	ēɶĞĨõĞʃďėĤĖĬõĉʃ

ěċ�ĕ��	ėĥûĞĩďėĤĖĬõĉʃıęĤĴġĲÿĲċď

ø�Ď��	ěĨċĖĦĜĦĞĉėʃċĥĸěĴď


5:�:+*č$AĊ+9"$<��5"3-9	2A�+/<�*:
0:2�+"9��<��2:
:/<�:�/:))9L!��
#-5�(9*H�D"5+č

ò÷�ãò�öăÙÙā�ØăðíôĄ
1I�%��	$PNQVUFS�4DJFODF

ěċ�ĕ��	ěĨċĖĦõĦėøġĕĒĨěİĉġėʃ

ěċ�Ď��	ěĨċĖĦõĦėøġĕĒĨěİĉġėʃ

ďėĤČĦčõėėĕõĦėĎėĨğĦėğęĥõĞĭĉėěĨċĖĦĜĦĞĉė
ĎĥćąĨĉ�ĞĦöĦěĨþĦøěĦĕĕĥĸčøûďęġĈĔĥĖĴÿİĎġėʃ

ò÷�ãò�÷ăòăíò��ØăðíôĄ
1I�%��	$PNQVUFS�4DJFODF

ěċ�ĕ��	ĞĊĨĉĨďėĤĖĬõĉʃ

ĒĖ�Ď��	ĒĖĦĎĦęĜĦĞĉėʃ


ë÷�ãò�ùćòÿùăæçăė�æòÖðśā
ďė�Ĉ��	İċøĲčĲęĖĩĞĦėĞčİċĜ

ěċ�ĕ��	ĲøėûöɿĦĖĲċėøĕčĦøĕıęĤøġĕĒĨěİĉġėʃ

ěċ�Ď��	ěĨċĖĦõĦėøġĕĒĨěİĉġėʃ


ë÷�ãò�âĀÞßā�ëăöðā
ďė�Ĉ��	İċøĲčĲęĖĩĞĦėĞčİċĜ

ěċ�ĕ��	ěĨċĖĦõĦėøġĕĒĨěİĉġėʃ

ø�Ď��	øġĕĒĨěİĉġėʃĜĪõĝĦ


ë÷�âòÖÓŞóæçăė�ïăòðñŞèÐ
ěċ�ĕ��	İċøĲčĲęĖĩĞĦėĞčİċĜ

ø�Ď��	øġĕĒĨěİĉġėʃĜĪõĝĦ


5:�:+*č#+8�Q:��8
E-85:�:+*č#+8�Q:3-9	2A�+

ë÷�ãò�íăæĀÐøŞ�×ĀèæòŞċ×òăÜ
&E�%��	&EVDBUJPO�"ENJOJTUSBUJPO

ěċ�ĕ��	İõĝĉėĜĦĞĉėʃ

ěċ�Ď��	İõĝĉėĜĦĞĉėʃ


ë÷�ãò�ñćçñā�üñĈŚċñĒè
ěċ�Ĉ��	þĩěěĨċĖĦ

ěċ�ĕ��	ĒĘõĝĜĦĞĉėʃ

õĜ�Ď��	õĦėĞġčþĩěěĨċĖĦ


ë÷�ãò�íòíĀùèĀèæŞ�ċãÙêòÿùăæçăčÙÓ
ěċ�Ĉ��	İøĕĩİþĨûēɶĞĨõĞʃ

ěċ�ĕ��	İøĕĩ

ěċ�Ď��	İøĕĩ


ë÷�ßăäăíò�ôăèăßÝā
ø�ĕ��	õĦėĜĪõĝĦøćĨĉĜĦĞĉėʃ

ěċ�Ď��	øćĨĉĜĦĞĉėʃ


ë÷�ãò�×ăòāïòâŞ�æüÖäĀè
ěċ�Ĉ��	İĔĞĥþİøĕĩıęĤĐęĨĉĔĥćąʃČėėĕþĦĉĨ

ěċ�ĕ��	İøĕĩďėĤĖĬõĉʃ

ěċ�ĕ��	ěĨċĖĦĜĦĞĉėʃİøėīĸġûĞħġĦû

ěċ�Ď��	İøĕĩ


ë÷�ãò�ãćùăä�üĀÖçāòāòĀÐøŞ
ďė�Ĉ��	ěĨċĖĦĜĦĞĉėĜĪõĝĦ

ěċ�ĕ��	İøĕĩěĨİøėĦĤğʃ

ěċ�Ď��	İøĕĩ


üā×āòñŞ�ãò�öĀèãĄ�ùăòăçèā
ďė�Ĉ��	İøĕĩ

ěċ�ĕ��	İøĕĩĜĪõĝĦ

õĜ�Ď��	İøĕĩ


ë÷�ãò�Ùāèć�číçăíăæĀÐøŞ
ďė�Ĉ��	İċøĲčĲęĖĩěĥĞĈĬ

ěĜ�ĕ��	İċøĲčĲęĖĩěĥĞĈĬ

ěĜ�Ď��	ěĨĜěõėėĕİøĕĩ


üā×āòñŞ�ãò�ùćÙñā�ċÐĄñòäăêòÿ×ĀÐøŞ
ďė�Ĉ��	İĔĞĥþİěþ

ěċ�ĕ��	þĩěěĨċĖĦ

ěċ�Ď��	þĩěěĨċĖĦ


ë÷�ãò�üòíăâ�čÐðćäăéāô
ďė�Ĉ��	İøĕĩďėĤĖĬõĉʃ

ěċ�ĕ��	İøĕĩ

ěċ�Ď��	İøĕĩ


ë÷�èăíĀáèŞ�ðāèÿÐă×ïăÜčÜ
ěċ�ĕ��	õĦėĜĪõĝĦěĨċĖĦĜĦĞĉėʃ�	øġĕĒĨěİĉġėʃ

ø�ġ�Ď��	ġĨİęķõċėġčĨõĞʃıęĤøġĕĒĨěİĉġėʃ


üā×āòñŞ�ãò�ùöăä�ØăðċòĆüÖ
ďė�Ĉ��	čěĥĉõėėĕõĦėİėĩĖčėĭʀıęĤİċøĲčĲęĖĩ

ěĜ�ĕ��	İċøĲčĲęĖĩõĦėĐęĨĉċĦûġĬĉĞĦğõėėĕ

øġ�Ď��	ěĨĜěõėėĕġĬĉĞĦğõĦė


üā×āòñŞċñāöċò÷�ùŚöèéćÜ
ěċ�ĕ�� 	ĞĬöĜĦĞĉėʃġĬĉĞĦğõėėĕıęĤøěĦĕ
ďęġĈĔĥĖ

Ğ�Ď��	ĞĦČĦėćĞĬö


ë÷�ãò�×ĀèæòĀù×Ş�öćáăùĀäñŞöÖ÷ŞÐćô
ěĜ�Ĉ��	õĦėġġõıĎĎıęĤĐęĨĉıĎĎĎĭėćĦõĦė

ěĜ�ĕ��	İċøĲčĲęĖĩěĥĞĈĬ

�������ď�ĎĥćąĨĉ�	İċøĲčĲęĖĩěĥĞĈĬ

ěċ�Ď��	İøĕĩġĬĉĞĦğõėėĕ


üā×āòñŞ÷ăööăæñŞ�éĀöùćöòòâ
ěċ�ĕ��	İøĕĩġĬĉĞĦğõėėĕ

ěċ�Ď��	İøĕĩ


ë÷�ãò�öā÷è÷ĀÐãăė�ôăĔðÓöòùćöòòâ
ďė�Ĉ��	İċøĲčĲęĖĩĞĨĸûıěĈęʀġĕ

ěċ�ĕ��	İċøĲčĲęĖĩĞĨĸûıěĈęʀġĕ

ěċ�Ď��	ěĨċĖĦĜĦĞĉėʃġčĦĕĥĖĞĨĸûıěĈęʀġĕ

ěċ�Ď��	ġĦþĩěġčĦĕĥĖıęĤøěĦĕďęġĈĔĥĖ


ë÷�üðòòĀäèŞ�ùĄùćÐüÖ
ěċ�ĕ��	İċøĲčĲęĖĩþĩěĔĦĒ

ěċ�Ď��	İċøĲčĲęĖĩþĩěĔĦĒ


ë÷�üĀßċãÙ�öòòâùăèçĄòÐò
ěċ�ĕ��	İċøĲčĲęĖĩĞĦėĞčİċĜ

ĜĜ�Ď��	õĦėĉęĦĈ


üā×āòñŞ�ãò�ùāöăäòĄ�ðĈôùćöòòâ
Ĝĝ�Ĉ��	õĦėĞġčøćĨĉĜĦĞĉėʃ

ø�ĕ��	õĦėĜĪõĝĦøćĨĉĜĦĞĉėʃ

ø�Ď��	ĕĥČĖĕĜĪõĝĦ�ěĨċĖĦĜĦĞĉėʃ�
������ěĨþĦİġõøćĨĉĞĦĞĉėʃ


ë÷�ãò�üćãð÷ĀÐãăė�Ðă×æöĄ
ěĜ�Ĉ��	ěĨĜěõėėĕİõĝĉė

ěĜ�ĕ��	ěĨĜěõėėĕİõĝĉė

ěċ�Ď��	ēɶĞĨõĞʃ


ë÷�ãò�ċÑðÑèăøßŞ��ČùèñÿèĀèæŞçèÿ
ďė�Ĉ��ĲęüĨĞĉĨõĞʃ�	%PDUPS�PG�1IJMPTPQIZ��
��������-PHJTUJDT

ěċ�ĕ��	õĦėüĥĈõĦėİċøĲčĲęĖĩĞĦėĞčİċĜıęĤ
�������õĦėĞīĸġĞĦė

ĎČ�Ď��	øġĕĒĨěİĉġėʃČĬėõĨü


ë÷�ãò�âĀßÐóäā�îôüċòèďæèŞ
ěċ�Ĉ��	İċøĲčĲęĖĩþĩěĔĦĒ

ěċ�ĕ��	İċøĲčĲęĖĩþĩěĔĦĒ

ěċ�Ď��İõĩĖėĉĨčĨĖĕġĥčĈĥĎ���	İċøĲčĲęĖĩþĩěĔĦĒ


üā×āòñŞċüöāòăèæòŞ�ďÙñéćäò�
Ĝę�ĕ��	øġĕĒĨěİĉġėʃġĦėʃĉ

ěċ�Ď��	İċøĲčĲęĖĩĕĩİĈĩĖ


üā×āòñŞïĈöċèäò�ċÑĄñöùÖŚā�
ěċ�ĕ�	þĩěİøĕĩıęĤěĨċĖĦĜĦĞĉėĎĥćąĨĉ

ěċ�Ď�	þĩěİøĕĩıęĤþĩěěĨċĖĦĲĕİęõĬę




S  u  a  n   D  u  s  i  t

หลักสูตรวิทยาศาสตรบัณฑิต
Bachelor of Science
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aŴ��?L53-9	2A�+ 
� ĔĦĝĦĴċĖ�� ���ğęĥõĞĭĉėěĨċĖĦĜĦĞĉėĎĥćąĨĉ�ĞĦöĦěĨþĦěĨċĖĦõĦėøġĕĒĨěİĉġėʃ
� ĔĦĝĦġĥûõĘĝ� ���#BDIFMPS�PG�4DJFODF�1SPHSBN�JO�$PNQVUFS�4DJFODF

bŴ���?L5#+<��:E-82:
:/<�:
� ĔĦĝĦĴċĖ� þīĸġİĉķĕ����ěĨċĖĦĜĦĞĉėĎĥćąĨĉ�	ěĨċĖĦõĦėøġĕĒĨěİĉġėʃ

������� � þīĸġĖɿġ�����ěċ�Ď��	ěĨċĖĦõĦėøġĕĒĨěİĉġėʃ

� ĔĦĝĦġĥûõĘĝ����� þīĸġİĉķĕ����#BDIFMPS�PG�4DJFODF�	$PNQVUFS�4DJFODF

� � þīĸġĖɿġ�����#�4D��	$PNQVUFS�4DJFODF


cŴ�/9��@#+82��č
5�3-9	2A�+�
� ĐęĨĉĎĥćąĨĉĳğʀĕĩøĬćęĥõĝćĤıęĤøĬćĞĕĎĥĉĨ�ĈĥûčĩĹ��
� �
�ĕĩĞĥĕĕĦøĦėěĤ�øěĦĕėĥĎĐĨĈþġĎıęĤġĈċčĳčõĦėċĽĦûĦč�ĞĦĕĦėĊċĽĦûĦčİďʇčċĩĕ�ıęĤĕĩüėėĖĦĎėėćċĦûĈʀĦč
øġĕĒĨěİĉġėʃ
� �
�ĞĦĕĦėĊĳþʀĜĥĒċʃċĦûİċøčĨøĳčõĦėĉĨĈĉɿġĞīĸġĞĦėĔĦĝĦġĥûõĘĝıęĤõĦėĞīĎøʀčöʀġĕĭęċĦûĈʀĦčěĨċĖĦõĦė
øġĕĒĨěİĉġėʃ
� �
�ĞĦĕĦėĊďėĤĖĬõĉʃĳþʀğęĥõõĦė�ěĨČĩõĦėøĽĦčěćċĦûøćĨĉĜĦĞĉėʃİĒīĸġĒĥĆčĦÿġēĉʃıěėʃĞĽĦğėĥĎõĦėĳþʀûĦč
� �
�ĞĦĕĦėĊĒĥĆčĦÿġēĉʃıěėʃċĩĸĳþʀďʅāāĦďėĤĈĨĝĄʃİĒīĸġıõʀďʅāğĦċĩĸÿĥĎÿʀġčıęĤėġûėĥĎġĬĉĞĦğõėėĕıęĤĎėĨõĦė
ığɿûġčĦøĉ�ĒėʀġĕċĥĹûĳğʀøĽĦďėĪõĝĦĳčõĦėĳþʀûĦč

dŴ��@�2)"9�<
5�$AĊD
Ċ:0>	1:�
� �
�ĞĽĦİėķüõĦėĜĪõĝĦėĤĈĥĎĕĥČĖĕĜĪõĝĦĉġčďęĦĖğėīġİċĩĖĎİċɿĦ�üĦõĞĊĦĎĥčõĦėĜĪõĝĦĉĦĕċĩĸõėĤċėěûĜĪõĝĦČĨõĦė
ėĥĎėġû
� �
�İďʇčĴďĉĦĕöʀġĎĥûøĥĎĕğĦěĨċĖĦęĥĖĞěčĈĬĞĨĉ� ěɿĦĈʀěĖ� õĦėüĥĈõĦėĜĪõĝĦėĤĈĥĎďėĨāāĦĉėĩ� ıęĤİõćąʃõĦėėĥĎ
ĞĕĥøėöġûõėĤċėěûõĦėġĬĈĕĜĪõĝĦ�ěĨċĖĦĜĦĞĉėʃ�ěĨüĥĖıęĤčěĥĉõėėĕ�õĽĦğčĈ�

eŴ�5:�=&�=L2:):+�#+8	5"H�Ċ3-9�2Q:D+K�	:+0>	1:�
� �
�čĥõĒĥĆčĦďʅāāĦďėĤĈĨĝĄʃ�	"SUJʺDJBM�*OUFMMJHFODF�%FWFMPQFS
�
� �
�čĥõĎėĨğĦėİøėīġöɿĦĖ�	/FUXPSL�"ENJOJTUSBUPS
�
� �
�ěĨĜěõėÿġēĉʃıěėʃ�	4PGUXBSF�&OHJOFFS

� �
�čĥõěĨþĦõĦėøġĕĒĨěİĉġėʃ�	$PNQVUFS�5FDIOJDBM�0ʼDFS

� �
��čĥõĒĥĆčĦİõĕ�	(BNF�%FWFMPQFS

� �
��čĥõĒĥĆčĦġĨčİċġėʃıġøċĩēĕĩİĈĩĖ�	*OUFSBDUJWF�.FEJB�%FWFMPQFS

� �
��ĐĭʀďėĤõġĎõĦėÿġēĉʃıěėʃ�	4PGUXBSF�FOUSFQSFOFVS


หลักสูตรวิทยาศาสตรบัณฑิต
¬´�´©¶�´©¶�¤´�´¥�¯£ ¶©Â�¯¥q
ระดับปริญญาตรี



20  

F�+�2+Ċ:�3-9	2A�+
� üĽĦčěčğčɿěĖõĨĉėěĕĉęġĈğęĥõĞĭĉė�����ğčɿěĖõĨĉ
 aŴ�3)/�/<�:0>	1:�9L/H#�� c`�3!ĉ/*	<�
� bŴ�3)/�/<�:D�&:8��� hg�3!ĉ/*	<�
� � ����õęĬɿĕěĨþĦĒīĹčĄĦčċĦûøćĨĉĜĦĞĉėʃıęĤěĨċĖĦĜĦĞĉėʃ� ���ğčɿěĖõĨĉ
� � ����ěĨþĦİýĒĦĤĈʀĦč� ���ğčɿěĖõĨĉ
� � � �
�õęĬɿĕďėĤİĈķčĈʀĦčġûøʃõĦėıęĤėĤĎĎĞĦėĞčİċĜ� ��ğčɿěĖõĨĉ
� � � �
�õęĬɿĕİċøĲčĲęĖĩİĒīĸġûĦčďėĤĖĬõĉʃ� ��ğčɿěĖõĨĉ
� � � �
�õęĬɿĕİċøĲčĲęĖĩıęĤěĨČĩõĦėċĦûÿġēĉʃıěėʃ� ���ğčɿěĖõĨĉ
� � � �
�õęĬɿĕĲøėûĞėʀĦûĒīĹčĄĦčöġûėĤĎĎ� ���ğčɿěĖõĨĉ
� � � �
�õęĬɿĕĢĦėʃĈıěėʃıęĤĞĊĦďʅĉĖõėėĕøġĕĒĨěİĉġėʃ� ��ğčɿěĖõĨĉ
� � ����ěĨþĦİęīġõ�ĳğʀİėĩĖčĴĕɿčʀġĖõěɿĦ�� ���ğčɿěĖõĨĉ
� � ����ěĨþĦđɸõďėĤĞĎõĦėćʃěĨþĦþĩĒ� ��ğčɿěĖõĨĉ
 cŴ�3)/�/<�:D-?5	D2+=�H)ĉ!Ċ5*	/ĉ:�� f�3!ĉ/*	<�

	:+�9�	:+D+=*!	:+25!
3)/�/<�:D�&:8��� hg��3!ĉ/*	<�
� /<�:	-@ĉ)/<�:&?M!�:!�:���<�0:2�+čE-8/<�*:0:2�+č�� ab�3!ĉ/*	<�
���������õĦėěĨİøėĦĤğʃİþĨûĉĥěİęö� �	�����

� /VNFSJDBM�"OBMZTJT��
���������ıøęøĭęĥĞıęĤİėöĦøćĨĉěĨİøėĦĤğʃ�� �	�����

� $BMDVMVT�BOE�"OBMZUJD�(FPNFUSZ��
���������ĞĊĨĉĨĞĽĦğėĥĎčĥõěĨċĖĦõĦėøġĕĒĨěİĉġėʃ� �	�����

� 4UBUJTUJDT�GPS�$PNQVUFS�4DJFOUJTUT�
���������øćĨĉĜĦĞĉėʃĈĨĞøėĩĉ� �	�����

� %JTDSFUF�.BUIFNBUJDT�

/<�:D�&:8�Ċ:!���� f`� 3!ĉ/*	<� 
� 	-@ĉ)#+8D�K!�Ċ:!5��č	:+E-8+8""2:+2!D�0�� f�3!ĉ/*	<��
�������� õĦėüĥĈõĦėĞĦėĞčİċĜĈʀěĖİċøĲčĲęĖĩďʅāāĦďėĤĈĨĝĄʃ� �	�����

� *OGPSNBUJPO�.BOBHFNFOU�CBTFE�PO�"SUJʺDJBM�*OUFMMJHFODF�5FDIOPMPHZ��
�������� ĔĦĝĦġĥûõĘĝİĒīĸġõĦėĞīĸġĞĦėĞĽĦğėĥĎčĥõěĨċĖĦõĦėøġĕĒĨěİĉġėʃ� �	�����

� $PNNVOJDBUJWF�&OHMJTI�GPS�$PNQVUFS�4DJFOUJTUT�
   
 	-@ĉ)D��F!F-*=D&?L5�:!#+8*@	�č�� f��3!ĉ/*	<��
�������� ėĤĎĎĄĦčöʀġĕĭę�� �	�����

� %BUBCBTF�4ZTUFNT�
�������� ĲøėûûĦčėĤĎĎøġĕĒĨěİĉġėʃġĥüýėĨĖĤ�� �	�����

� *OUFMJHFOU�$PNQVUFS�4ZTUFN�1SPKFDU�

 	-@ĉ)D��F!F-*=E-8/< =	:+�:��5'�čE/+č�� bd��3!ĉ/*	<��
�������� õĦėİöĩĖčĲďėıõėĕĈʀěĖĔĦĝĦĴĒċġč�� �	�����

� 1ZUIPO�1SPHSBNNJOH�
�������� õĦėĒĥĆčĦİěķĎıĎĎēĭęĞıĉķõ�� �	�����

� 'VMM�4UBDL�8FC�%FWFMPQNFOU�



  21

�������� õĦėěĨİøėĦĤğʃöʀġĕĭęöčĦĈĳğāɿ� �	�����

� #JH�%BUB�"OBMZUJDT�
�������� õĦėġġõıĎĎıęĤĒĥĆčĦİõĕġĥüýėĨĖĤ� �	�����

� *OUFMMJHFOU�(BNFT�%FTJHO�BOE�%FWFMPQNFOU�
�������� õĦėİöĩĖčĲďėıõėĕİþĨûġķġĎİüõĉʃ�� �	�����

� 0CKFDU�0SJFOUFE�1SPHSBNNJOH��
�������� õĦėġġõıĎĎıęĤĒĥĆčĦıġďĒęĨİøþĥčĎčġĬďõėćʃİøęīĸġčċĩĸ� �	�����

� .PCJMF�"QQMJDBUJPO�%FTJHO�BOE�%FWFMPQNFOU�
�������� õĦėěĨİøėĦĤğʃıęĤġġõıĎĎİþĨûġķġĎİüõĉʃ� �	�����

� 0CKFDU�0SJFOUFE�"OBMZTJT�BOE�%FTJHO�
�������� ěĨĜěõėėĕÿġēĉʃıěėʃ�� �	�����

� 4PGUXBSF�&OHJOFFSJOH�

 	-@ĉ)F�+�2+Ċ:�&?M!�:!
5�+8""��� ba�3!ĉ/*	<�
�������� ĲøėûĞėʀĦûöʀġĕĭęıęĤõĦėěĨİøėĦĤğʃġĥęõġėĨċĪĕ�� �	�����

� %BUB�4USVDUVSFT�BOE�"MHPSJUINT�"OBMZTJT�
�������� ġĥęõġėĨċĪĕďʅāāĦďėĤĈĨĝĄʃ� �	�����

� "SUJʺDJBM�*OUFMMJHFODF�"MHPSJUINT�
�������� õĦėİöĩĖčĲďėıõėĕďʅāāĦďėĤĈĨĝĄʃ� �	�����

� "SUJʺDJBM�*OUFMMJHFODF�1SPHSBNNJOH�
�������� õĦėďėĤĕěęĐęĔĦĒıęĤøġĕĒĨěİĉġėʃěĨċĥĜčʃ� �	�����

� *NBHF�1SPDFTTJOH�BOE�$PNQVUFS�7JTJPO�
�������� õĦėĞīĸġĞĦėöʀġĕĭęıęĤİøėīġöɿĦĖġĥüýėĨĖĤ� �	�����

� %BUB�$PNNVOJDBUJPO�BOE�*OUFMMJHFOU�/FUXPSLT�
�������� õĦėġġõıĎĎıęĤõĦėĎėĨğĦėİøėīġöɿĦĖøġĕĒĨěİĉġėʃ� �	�����

� $PNQVUFS�/FUXPSL�%FTJHO�BOE�"ENJOJTUSBUJPO�
�������� ėĤĎĎďăĨĎĥĉĨõĦė�� �	�����

� 0QFSBUJOH�4ZTUFNT�

 	-@ĉ)6:+č�E/+čE-82�:#ď�*	++)�5)&</D�5+č��� c�3!ĉ/*	<��
�������� ĞĊĦďʅĉĖõėėĕøġĕĒĨěİĉġėʃ� �	�����

� $PNQVUFS�"SDIJUFDUVSF�

/<�:D-?5	�G3ĊD+=*!H)ĉ!Ċ5*	/ĉ:� ab��3!ĉ/*	<�
 	-@ĉ)/<�:/<�*:	:+
Ċ5)A-E-8+8""#ď��:#+8�<1�č��
�������� õĦėİėĩĖčėĭʀİþĨûęĪõ�� �	�����

� %FFQ�-FBSOJOH�
�������� õĦėďėĤĕěęĐęęɿěûğčʀĦıęĤüĨčĉċĥĜčʃöʀġĕĭę� �	�����

� %BUB�1SFQSPDFTTJOH�BOE�7JTVBMJ[BUJPO�
�������� ďʅāāĦďėĤĈĨĝĄʃĳčõĦėďėĤĕěęĐęöʀġøěĦĕ� �	�����

� "SUJʺDJBM�*OUFMMJHFODF�JO�5FYU�1SPDFTTJOH�
�������� ďʅāāĦďėĤĈĨĝĄʃĳčõĦėěĨİøėĦĤğʃİþĨûõĦėĒĖĦõėćʃ� �	�����

� "SUJʺDJBM�*OUFMMJHFODF�JO�1SFEJDUJWF�"OBMZUJDT�
�������� İøėīġöɿĦĖğčɿěĖďėĤĞĦċ� �	�����

� /FVSBM�/FUXPSLT�



22  

�������� õĦėøĽĦčěćİþĨûďʅāāĦ� �	�����

� $PHOJUJWF�$PNQVUJOH�
�������� õĦėėĭʀüĽĦĔĦĒ� �	�����

� *NBHF�3FDPHOJUJPO�
�������� õĦėĜĪõĝĦİýĒĦĤİėīĸġûċĦûĈʀĦčěĨċĖĦõĦėöʀġĕĭęıęĤďʅāāĦďėĤĈĨĝĄʃ��� �	�����

� 4FMFDUFE�5PQJD�JO�%BUB�4DJFODF�BOE�"SUJʺDJBM�*OUFMMJHFODF�

 	-@ĉ)/<�:D��F!F-*=	:+2?L52:+*@�G3)ĉE-8�/:))9L!��D�+?5
ĉ:* 
�������� İċøĲčĲęĖĩİøėīġöɿĦĖøġĕĒĨěİĉġėʃĖĬøĳğĕɿ� �	�����

� /FX�&SB�$PNQVUFS�/FUXPSL�5FDIOPMPHZ�
�������� õĦėĎėĨğĦėİøėīġöɿĦĖĞĽĦğėĥĎġûøʃõė� �	�����

� &OUFSQSJTF�/FUXPSL�"ENJOJTUSBUJPO�
�������� ďʅāāĦďėĤĈĨĝĄʃõĥĎøěĦĕĕĥĸčøûİøėīġöɿĦĖ� �	�����

� "SUJʺDJBM�*OUFMMJHFODF�BOE�/FUXPSL�4FDVSJUZ�
�������� ěĨċĖĦõĦėİöʀĦėğĥĞęĥĎ� �	�����

� $SZQUPHSBQIZ�
�������� õĦėĒĨĞĭüčʃĉĥěĉč� �	�����

� "VUIFOUJDBUJPO�
�������� İċøĲčĲęĖĩĎęķġõİþčıęĤĞõĬęİûĨčĈĨüĨċĥę� �	�����

� #MPDLDIBJO�5FDIOPMPHZ�BOE�$SZQUPDVSSFODZ�
�������� ďʅāāĦďėĤĈĨĝĄʃĳčėĤĎĎøęĦěĈʃ� �	�����

� "SUJʺDJBM�*OUFMMJHFODF�JO�$MPVE�4ZTUFN�
�������� õĦėİöĩĖčĲďėıõėĕďʅāāĦďėĤĈĨĝĄʃĎčġĬďõėćʃĴġĲġċĩ� �	�����

� "SJUJʺDJBM�*OUFMMJHFODF�1SPHSBNNJOH�PO�*P5�%FWJDFT�
�������� õĦėĜĪõĝĦİýĒĦĤİėīĸġûċĦûĈʀĦčİċøĲčĲęĖĩõĦėĞīĸġĞĦėĖĬøĳğĕɿıęĤøěĦĕĕĥĸčøûİøėīġöɿĦĖ� �	�����

� 4FMFDUFE�5PQJD�JO�/FX�&SB�$PNNVOJDBUJPO�5FDIOPMPHZ�BOE�/FUXPSL�4FDVSJUZ�

 	-@ĉ)/<�:	:+&9�!:D	)E-82?L5D�<�F�Ċ�5"
�������� õĦėĒĥĆčĦİõĕĎčĲÿİþĩĖęİčķĉİěĨėʃõ� �	�����

� 4PDJBM�/FUXPSL�(BNF�%FWFMPQNFOU�
�������� õĦėġġõıĎĎıęĤĞėʀĦûĉĥěęĤøėĞĽĦğėĥĎİõĕ� �	�����

� $IBSBDUFS�%FTJHO�BOE�$SFBUJPO�GPS�(BNF�
�������� ďʅāāĦďėĤĈĨĝĄʃĞĽĦğėĥĎõĦėĒĥĆčĦİõĕ� �	�����

� "SUJʺDJBM�*OUFMMJHFODF�GPS�(BNF�%FWFMPQNFOU�
�������� õĦėġġõıĎĎěĥĉĊĬıęĤıġčĨİĕþĥč���ĕĨĉĨ� �	�����

� �%�0CKFDU�BOE�"OJNBUJPO�%FTJHO�
�������� õĦėġġõıĎĎďėĤĞĎõĦėćʃĐĭʀĳþʀĈʀěĖďʅāāĦďėĤĈĨĝĄʃ� �	�����

� 6TFS�&YQFSJFODF�%FTJHO�XJUI�"SUJʺDJBM�*OUFMMJHFODF�
�������� İċøĲčĲęĖĩİĕĉĦİěĨėʃĞ� �	�����

� .FUBWFSTF�5FDIOPMPHZ�
�������� õĦėĒĥĆčĦûĦčıġčĨİĕþĥč� �	�����

� "OJNBUJPO�%FWFMPQNFOU�
�������� õĦėĜĪõĝĦİýĒĦĤİėīĸġûċĦûĈʀĦčõĦėĒĥĆčĦİõĕıęĤĞīĸġİþĨûĲĉʀĉġĎ� �	�����

� 4FMFDUFE�5PQJD�JO�(BNF�%FWFMPQNFOU�BOE�*OUFSBDUJWF�.FEJB�



  23

     ��� /<�:%Ă	#+82"	:+�č/<�:�=&� c�3!ĉ/*	<�
�������� õĦėđɸõďėĤĞĎõĦėćʃěĨþĦþĩĒěĨċĖĦõĦėøġĕĒĨěİĉġėʃ� �	���

� 'JFME�&YQFSJFODF�JO�$PNQVUFS�4DJFODF�

3)/�/<�:D-?5	D2+=H)ĉ!Ċ5*	/ĉ:��f�3!ĉ/*	<�
� ĳğʀİęīġõİėĩĖčėĦĖěĨþĦġīĸč� Ķ� ġĩõĴĕɿčʀġĖõěɿĦ� �� ğčɿěĖõĨĉ� ĳčğęĥõĞĭĉėėĤĈĥĎďėĨāāĦĉėĩöġûĕğĦěĨċĖĦęĥĖ
ĞěčĈĬĞĨĉ�ĲĈĖĴĕɿÿĹĽĦõĥĎėĦĖěĨþĦċĩĸİøĖİėĩĖčĕĦıęʀě

  



24  

�µ�̄ �¶�´¤¥´¤©¶�´�
¬´�´©¶�´©¶�¤´�´¥�¯£ ¶©Â�¯¥q

�������� ÐāòöăċÓòāÿúŞċÙăÖäĀöċôÑ� �	�����

 Numerical Analysis 
� õĦėěĨİøėĦĤğʃøɿĦĐĨĈĒęĦĈ� ėĦõöġûĞĕõĦėĴĕɿİþĨûİĞʀč� õĦėďėĤĕĦćēʅûõʃþĥč� õĦėďėĤĕĦćøɿĦĳčþɿěû 
õĦėğĦġčĬĒĥčČʃıęĤõĦėğĦďėĨĒĥčČʃİþĨûĉĥěİęö�
� &SSPS�"OBMZTJT�;FSPT�PG�OPO�MJOFBS�FRVBUJPOT�"QQSPYJNBUJPO�PG�'VODUJPOT� *OUFSQPMBUJPO�
/VNFSJDBM�%JʹFSFOUJBUJPO�BOE�*OUFHSBUJPO

�������� ČÓôÓĈôĀùČôÿċòÑāÓâăäöăċÓòāÿúŞ� �	�����

 Calculus and Analytic Geometry 
� İėöĦøćĨĉěĨİøėĦĤğʃěɿĦĈʀěĖİĞʀčĉėû�ĔĦøĉĥĈõėěĖ�ęĨĕĨĉıęĤøěĦĕĉɿġİčīĸġûöġûēʅûõʃþĥč�ġčĬĒĥčČʃöġûēʅûõʃþĥč
ĒĩþøćĨĉ�ēʅûõʃþĥčġĈĨĜĥĖ�ēʅûõʃþĥčĉėĩĲõćĕĨĉĨ�õĦėďėĤĖĬõĉʃöġûďėĨĒĥčČʃ
� (FPNFUSZ�PG�MJOF�DPOJD�TFDUJPOT�MJNJU�BOE�DPOUJOVJUZ�PG�GVODUJPOT��EFSJWBUJWF�PG�BMHFCSB�
GVODUJPOT�USBOTDFOEFOUBM�GVODUJPOT�BOE�USJHPOPNFUSJD�GVODUJPOT�BQQMJDBUJPOT�PG�JOUFHSBMT

�������� ùåăäăùĘāúòĀéèĀÐöăæñāÐāòÓüðíăöċäüòŞ� �	�����

 Statistics for Computer Scientists
� øěĦĕėĭʀĒīĹčĄĦčċĦûĞĊĨĉĨ�ėĤİĎĩĖĎěĨČĩõĦėċĦûĞĊĨĉĨ�ĞĊĨĉĨİþĨûĒėėćčĦ�øěĦĕčɿĦüĤİďʇč�õĦėıüõıüûøěĦĕ
čɿĦüĤİďʇčöġûĉĥěıďėĞĬɿĕıĎĎĴĕɿĉɿġİčīĸġûıęĤĉɿġİčīĸġû�õĦėıüõıüûöġûõĦėĞĬɿĕĉĥěġĖɿĦû�õĦėďėĤĕĦćøɿĦ�õĦėċĈĞġĎ
ĞĕĕĉĨĄĦč� õĦėċĈĞġĎĴøĞıøěėʃ� ĞğĞĥĕĒĥčČʃıęĤõĦėěĨİøėĦĤğʃĊĈĊġĖġĖɿĦûûɿĦĖ� õĦėďėĤĖĬõĉʃĳþʀİċøčĨøċĦûĞĊĨĉĨ
ĞĽĦğėĥĎõĦėěĨüĥĖİĎīĹġûĉʀčĲĈĖĳþʀĲďėıõėĕďėĤĖĬõĉʃċĦûĈʀĦčĞĊĨĉĨ�
� 'VOEBNFOUBM�TUBUJTUJDT�TUBUJTUJDBM�NFUIPEPMPHZ�EFTDSJQUJWF�TUBUJTUJDT�QSPCBCJMJUZ�EJTDSFUF�BOE�
DPOUJOVPVT�QSPCBCJMJUZ�EJTUSJCVUJPO�TBNQMJOH�EJTUSJCVUJPOT�FTUJNBUJPO�IZQPUIFTJT�UFTUJOH�DIJ�TRVBSF�
UFTU�DPSSFMBUJPO�BOE�TJNQMF�SFHSFTTJPO�BOBMZTJT�BQQMZJOH�TUBUJTUJDBM�UFDIOJRVFT�JO�CBTJD�SFTFBSDI�VTJOH�
TUBUJTUJDBM�QBDLBHFT

�������� Óâăä÷āùäòŞãăùÓòĄä� �	�����

 Discrete Mathematics 
� İÿĉ�ęĽĦĈĥĎ�ıęĤēʅûõʃþĥč�ĉėėõĜĦĞĉėʃ�õĦėİĉĨĎĲĉöġûēʅûõʃþĥč�ěĨČĩõĦėĒĨĞĭüčʃıęĤġĬďčĥĖ�ěĨČĩċĦûøćĨĉĜĦĞĉėʃ�
čĨĖĦĕıęĤöĥĹčĉġčěĨČĩıĎĎİėĩĖõÿĹĽĦ�ěĨČĩõĦėčĥĎıęĤøěĦĕĞĥĕĒĥčČʃıĎĎďėĦõăÿĹĽĦ�øěĦĕĞĥĕĒĥčČʃ�øěĦĕėĭʀİĎīĹġûĉʀčİõĩĸĖě
õĥĎċĘĝĂĩõėĦē�
� 4FUT� TFRVFODFT�BOE� GVODUJPOT� MPHJD� UIF�HSPXUI�PG� GVODUJPOT�NFUIPET�PG�QSPPG�BOE�
NBUIFNBUJDBM� JOEVDUJPO� SFDVSTJWF� EFʺOJUJPOT� BOE� BMHPSJUINT� DPVOUJOH�NFUIPET� BOE� SFDVSSFODF�
SFMBUJPOT�SFMBUJPOT�BOE�JOUSPEVDUJPO�UP�HSBQI�UIFPSZ
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�������� Ðāò×ĀãÐāòùāòùèċæ÷ãśöñċæÓčèčôñĄêŠÜÜāêòÿãăøßŞ� �	�����

� *OGPSNBUJPO�.BOBHFNFOU�CBTFE�PO�"SUJȾDJBM�*OUFMMJHFODF�5FDIOPMPHZ� �
� ğęĥõõĦė� ċĘĝĂĩ� ıęĤõĦėđɸõďăĨĎĥĉĨİõĩĸĖěõĥĎõėĤĎěčõĦėċĦûČĬėõĨü� ėĤĎĎĞĦėĞčİċĜĳčġûøʃõė� 
ġûøʃďėĤõġĎöġûİċøĲčĲęĖĩĞĦėĞčİċĜıęĤİċøĲčĲęĖĩďʅāāĦďėĤĈĨĝĄʃ�øěĦĕĞĥĕĒĥčČʃėĤğěɿĦûėĤĎĎĞĦėĞčİċĜıęĤ
İċøĲčĲęĖĩďʅāāĦďėĤĈĨĝĄʃ�õĦėďėĤĖĬõĉʃĳþʀİċøĲčĲęĖĩďʅāāĦďėĤĈĨĝĄʃĳčõĦėüĥĈõĦėġûøʃõė�ďėĤİĈķčĈʀĦčõĂğĕĦĖ�
üėĨĖČėėĕ� ıęĤĐęõėĤċĎċĦûĞĥûøĕ� õĦėěĨİøėĦĤğʃ� ġġõıĎĎ� ıęĤĒĥĆčĦėĤĎĎĞĦėĞčİċĜĳčûĦčĈʀĦčõĦėĜĪõĝĦ�
ĈʀĦčġĦğĦė�ĈʀĦčõĦėĒĖĦĎĦę�ĈʀĦčġĬĉĞĦğõėėĕĎėĨõĦė�ıęĤĈʀĦčČĬėõĨü
� 1SJODJQMFT�UIFPSJFT�BOE�QSBDUJDFT�JO�CVTJOFTT�QSPDFTTFT�JOGPSNBUJPO�TZTUFN�JO�PSHBOJ[BUJPO�
DPNQPOFOUT�PG�JOGPSNBUJPO�TZTUFN�BOE�BSUJʺDJBM�JOUFMMJHFODF�UFDIOPMPHZ�SFMBUJPOTIJQ�CFUXFFO�JOGPSNBUJPO�
TZTUFN�BOE�BSUJʺDJBM�JOUFMMJHFODF�UFDIOPMPHZ�BQQMJDBUJPO�PG�BSUJʺDJBM�JOUFMMJHFODF�UFDIOPMPHZ�JO�PSHBOJ[BUJPO�
NBOBHFNFOU�MBXT�FUIJDT�BOE�TPDJBM�JNQBDU�JTTVFT�BOBMZTJT�EFTJHO�BOE�EFWFMPQ�JOGPSNBUJPO�TZTUFN�
JO�BSFB�PG�FEVDBUJPO�GPPE�OVSTJOH�JOEVTUSJBM�TFSWJDFT�BOE�CVTJOFTT

�������� ïāøāüĀÖÐóøċíĆēüÐāòùĆēüùāòùĘāúòĀéèĀÐöăæñāÐāòÓüðíăöċäüòŞ� �	�����

 Communicative English for Computer Scientists                    
� ġĔĨČĦčĜĥĒċʃěĨċĖĦõĦėøġĕĒĨěİĉġėʃ�õĦėġɿĦčöʀġøěĦĕüĦõığęɿûöʀġĕĭęüėĨû�ċĥõĝĤõĦėġɿĦčıęĤ�ěĨİøėĦĤğʃ
ĎċøěĦĕěĨüĥĖĈʀĦčěĨċĖĦõĦėøġĕĒĨěİĉġėʃ� ċĥõĝĤõĦėĳþʀĴěĖĦõėćʃ� ıęĤİøėīĸġûğĕĦĖěėėøĉġčĞĽĦğėĥĎõĦėİöĩĖč� 
õĦėěĦûıĐč� õĦėİöĩĖčİėĩĖûøěĦĕ� Ďęķġõ� İġõĞĦėõĦėěĨüĥĖĳčĞĦöĦěĨþĦěĨċĖĦõĦėøġĕĒĨěİĉġėʃ� ċĥõĝĤēʅûİĒīĸġüĥĎ 
ĳüøěĦĕüĦõõĦėĞĥĕĕčĦ�õĦėĎėėĖĦĖğėīġġīĸč�Ķ�ıęĤċĥõĝĤõĦėčĽĦİĞčġĐęûĦčċĦûěĨþĦõĦė
� $PNQVUFS�TDJFODF�HMPTTBSZ�SFBEJOH�UFYUT�GSPN�BVUIFOUJD�TPVSDFT�SFBEJOH�TLJMM�BOE�BOBMZ[JOH�
UIF�DPNQVUFS�TDJFODF�SFTFBSDI�BSUJDMFT�HSBNNBS�BOE�QVODUVBUJPO�GPS�XSJUJOH�TLJMM�QMBOOJOH�BOE�XSJUJOH�
FTTBZT�CMPHT�SFTFBSDI�QBQFST�JO�DPNQVUFS�TDJFODF�MJTUFOJOH�TLJMM�JO�TFNJOBS�EJTDVTTJPO�PS�PUIFST�
BOE�DPOGFSFODF�QSFTFOUBUJPO�TLJMM

�������� òÿééßāèÑśüðĈô� �	�����

 Database Systems
� ğęĥõõĦė� ċĘĝĂĩ� ıęĤõĦėđɸõďăĨĎĥĉĨİõĩĸĖěõĥĎėĤĎĎĄĦčöʀġĕĭę� ıĎĎüĽĦęġûĄĦčöʀġĕĭęİþĨûĞĥĕĒĥčČʃ� 
õĦėċĽĦĳğʀİďʇčĎėėċĥĈĄĦč�ıĐčĔĦĒġĩġĦėʃ�ĔĦĝĦõĦėĞġĎĊĦĕöʀġĕĭę�õĦėďėĤĕěęĐęėĦĖõĦė�ĔĦěĤõĦėċĽĦûĦčĒėʀġĕ
õĥč�ċėĨõİõġėʃıęĤĞĲĉėʃĲĒėÿĩİĖġėʃ�õĦėøěĎøĬĕĞĨċČĨļõĦėİöʀĦĊĪûöʀġĕĭęıęĤõĦėėĥõĝĦøěĦĕĕĥĸčøûöġûĄĦčöʀġĕĭę�ėĤĎĎ
üĥĈõĦėĄĦčöʀġĕĭę�ıęĤõĦėďėĤĖĬõĉʃĳþʀûĦčėĤĎĎĄĦčöʀġĕĭę
� 1SJODJQMFT� UIFPSJFT� BOE� QSBDUJDFT� JO� EBUBCBTF� TZTUFN� SFMBUJPOBM� EBUBCBTF� NPEFM�
OPSNBMJ[BUJPO� FOUJUZ� SFMBUJPOTIJQ� EJBHSBN� TUSVDUVSFE� RVFSZ� MBOHVBHF� USBOTBDUJPO� QSPDFTTJOH�
DPODVSSFODZ�USJHHFST�BOE�TUPSFE�QSPDFEVSFT�EBUBCBTF�BDDFTT�DPOUSPM�BOE�EBUBCBTF�TFDVSJUZ�EBUBCBTF�
NBOBHFNFOU�TZTUFN�BOE�BQQMJDBUJPO�PG�EBUBCBTF�TZTUFN

�������� čÓòÖÖāèòÿééÓüðíăöċäüòŞüĀ×Øòăñÿ� �	�����

 Intelligent Computer System Project  
� ĜĪõĝĦøěĦĕĉʀġûõĦėöġûėĤĎĎıęĤûĦčěĨüĥĖċĩĸİõĩĸĖěöʀġûõĥĎĲøėûûĦčėĤĎĎøġĕĒĨěİĉġėʃġĥüýėĨĖĤ� 
õĦėěĦûıĐčıęĤĎėĨğĦėĲøėûûĦč�üĥĈċĽĦöʀġİĞčġĲøėûûĦč�ĒĥĆčĦĲøėûûĦč�ďėĤİĕĨčĲøėûûĦč�čĽĦİĞčġĲøėûûĦč�ıęĤ
üĥĈċĽĦėĦĖûĦčĲøėûûĦč
� 4UVEZ�PG�TZTUFN�SFRVJSFNFOU�BOE�SFMBUFE�SFTFBSDIFT�JO�BSFB�PG�JOUFMMJHFOU�DPNQVUFS�TZTUFN�
QSPKFDU�QSPKFDU�QMBOOJOH�BOE�NBOBHFNFOU�QSPKFDU�QSPQPTBM�DSFBUJPO�QSPKFDU�DPOEVDUJOH�QSPKFDU�
FWBMVBUJPO�QSPKFDU�QSFTFOUBUJPO�BOE�QSPKFDU�SFQPSUJOH
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�������� ÐāòċÑĄñèčêòČÐòðãśöñïāøāďíæüè� �	�����

 Python Programming
� ğęĥõõĦė� ċĘĝĂĩ� ıęĤõĦėđɸõďăĨĎĥĉĨİõĩĸĖěõĥĎõĦėİöĩĖčĲďėıõėĕĈʀěĖĔĦĝĦĴĒċġč� õĦėėĤĎĬďʅāğĦ� 
öĥĹčĉġčõĦėİöĩĖčĲďėıõėĕİĒīĸġõĦėıõʀďʅāğĦ� þčĨĈöʀġĕĭę� øĽĦĞĥĸûõĦėėĥĎ� ıęĤıĞĈûĐęöʀġĕĭę� øĽĦĞĥĸûİûīĸġčĴö� øĽĦĞĥĸû 
õĦėİďėĩĖĎİċĩĖĎ�øĽĦĞĥĸûõĦėċĽĦÿĹĽĦ�ĉĥěıďėıęĤĒĦėĦĕĨİĉġėʃ�ıęĤõĦėüĥĈõĦėıēɻĕöʀġĕĭę
� 1SJODJQMFT� UIFPSJFT� BOE� QSBDUJDFT� JO� QZUIPO� QSPHSBNNJOH� QSPCMFN� JEFOUJGJDBUJPO�
QSPHSBNNJOH�TUFQT�GPS�TPMWJOH�QSPCMFN�EBUB�UZQFT�JOQVU�BOE�PVUQVU�DPOEJUJPO�DPNQBSJTPO�BOE�
SFQFBU�TUBUFNFOUT�WBSJBCMFT�BOE�QBSBNFUFST�BOE�ʺMF�NBOBHFNFOU

�������� ÐāòíĀáèāċöĒéČééîĈôùČäĒÐ�� �	�����

 Full Stack Web Development  
� ğęĥõõĦė� ċĘĝĂĩ� ıęĤõĦėđɸõďăĨĎĥĉĨİõĩĸĖěõĥĎğęĥõõĦėġġõıĎĎİěķĎıġďĒęĨİøþĥč� ĔĦĝĦİġþċĩİġķĕıġę�
ĔĦĝĦüĦěĦĞøėĨďĉʃ� õĦėĲďėıõėĕøěĎøĬĕđʅʈûıĕɿöɿĦĖ� õĦėġġõıĎĎďăĨĞĥĕĒĥčČʃėĤğěɿĦûĕčĬĝĖʃıęĤøġĕĒĨěİĉġėʃ� 
õĦėüĥĈõĦėöʀġĕĭęĞĽĦğėĥĎİěķĎ�õĦėøěĎøĬĕõĦėİöʀĦĳþʀûĦčöġûĐĭʀĳþʀ�ıęĤďėĤĖĬõĉʃĳþʀõĦėĒĥĆčĦİěķĎıġďĒęĨİøþĥčĳčĈʀĦč
õĦėĜĪõĝĦ�ĈʀĦčġĦğĦė�ĈʀĦčõĦėĒĖĦĎĦę�ĈʀĦčġĬĉĞĦğõėėĕĎėĨõĦė�ıęĤĈʀĦčČĬėõĨü
� 1SJODJQMFT�UIFPSJFT�BOE�QSBDUJDFT�JO�XFC�BQQMJDBUJPO�EFTJHO�)5.-�MBOHVBHF�+BWBTDSJQU�
MBOHVBHF�TFSWFS�TJEF�QSPHSBNNJOH�IVNBO�DPNQVUFS� JOUFSBDUJPO�EFTJHO�XFC�EBUB�NBOBHFNFOU�
VTFS�BDDFTT�DPOUSPM�BOE�BQQMZJOH�PG�XFC�BQQMJDBUJPO�EFWFMPQNFOU�JO�BSFB�PG�FEVDBUJPO�GPPE�OVSTJOH�
JOEVTUSJBM�TFSWJDFT�BOE�CVTJOFTT

��������ÐāòöăċÓòāÿúŞÑśüðĈôÑèāãĎúÜŚ� �	�����

 Big Data Analytics
� ğęĥõõĦė� ċĘĝĂĩ� ıęĤõĦėđɸõďăĨĎĥĉĨİõĩĸĖěõĥĎõĦėěĨİøėĦĤğʃöʀġĕĭęöčĦĈĳğāɿ� ığęɿûöʀġĕĭęöčĦĈĳğāɿ�
õėĤĎěčõĦėĳčõĦėěĨİøėĦĤğʃöʀġĕĭęöčĦĈĳğāɿ�İċøčĨøõĦėěĨİøėĦĤğʃöʀġĕĭęöčĦĈĳğāɿ�đɸõďăĨĎĥĉĨõĦėěĨİøėĦĤğʃöʀġĕĭę
öčĦĈĳğāɿ
� 1SJODJQMFT�UIFPSJFT�BOE�QSBDUJDFT�JO�CJH�EBUB�BOBMZUJDT�CJH�EBUB�TPVSDFT�CJH�EBUB�BOBMZUJDT�
QSPDFTT�CJH�EBUB�BOBMZUJDT�UFDIOJRVFT�BOE�CJH�EBUB�BOBMZUJDT�JO�QSBDUJDFT

�������� ÐāòüüÐČééČôÿíĀáèāċÐðüĀ×Øòăñÿ� �	�����

 Intelligent  Games Design and Development
� ğęĥõõĦė�ċĘĝĂĩ�ıęĤđɸõďăĨĎĥĉĨõĦėġġõıĎĎıęĤĒĥĆčĦİõĕ�õęĖĬċČʃĳčõĦėĒĥĆčĦİõĕ�ėĭďıĎĎİõĕ���
ĕĨĉĨ� ıęĤ� İõĕ� �� ĕĨĉĨ� ĎċĎĦċöġûďʅāāĦďėĤĈĨĝĄʃĳčİõĕ� õĦėěĨİøėĦĤğʃıęĤġġõıĎĎİõĕ� õĦėġġõıĎĎýĦõıęĤ
ĒĥĆčĦĉĥěęĤøė�õĦėøěĎøĬĕõĦėİøęīĸġčċĩĸıęĤİĞĩĖû�õĦėİĒĨĸĕēɷİüġėʃďʅāāĦďėĤĈĨĝĄʃĳčİõĕ
� 1SJODJQMFT�UIFPSJFT�BOE�QSBDUJDFT�JO�HBNF�EFTJHO�BOE�EFWFMPQNFOU��%�BOE��%�HBNF�
NPEFMJOH�SPMFT�PG�BSUJʺDJBM�JOUFMMJHFODF�JO�HBNFT�HBNF�BOBMZTJT�BOE�EFTJHO�TDFOF�EFTJHO�BOE�DIBSBDUFS�
EFWFMPQNFOU�BOJNBOUJPO�BOE�TPVOE�DPOUSPM�BOE�JODMVEJOH�BSUJʺDJBM�JOUFMMJHFODF�GFBUVSFT�JO�HBNFT

�������� ÐāòċÑĄñèčêòČÐòðċÙăÖüĒüéċ×ÐäŞ�� �	�����

 Object Oriented Programming  
� ğęĥõõĦė� ċĘĝĂĩ� ıęĤõĦėđɸõďăĨĎĥĉĨİõĩĸĖěõĥĎõĦėİöĩĖčĲďėıõėĕİþĨûġķġĎİüõĉʃ� øęĦĞ� ıġċċėĨĎĨěĉʃ� 
İĕċġĈ�øġčĞĉĥøİĉġėʃ� øęĦĞčĦĕČėėĕ�ġĨčİċġėʃİēĞ�õĦėėĥĎċġĈ�õĦėğɿġğĬʀĕ� õĦėÿɿġčöʀġĕĭę�ĔĦěĤĒğĬĞĥćĄĦč� 
õĦėčĽĦõęĥĎĕĦĳþʀĳğĕɿ� õĦėüĥĈõĦėİČėĈ� õĦėüĥĈõĦėöʀġĐĨĈĒęĦĈ� õĦėüĥĈõĦėİğĉĬõĦėćʃ� ıęĤđɸõďăĨĎĥĉĨĈʀěĖĔĦĝĦ 
ĲďėıõėĕİþĨûġķġĎİüõĉʃ
� 1SJODJQMFT� UIFPSJFT� BOE�QSBDUJDFT� JO� PCKFDU� PSJFOUFE� QSPHSBNNJOH� DMBTTFT� BUUSJCVUFT�
NFUIPET�DPOTUSVDUPST�BCTUSBDU�DMBTTFT�JOUFSGBDFT�JOIFSJUBODF�FODBQTVMBUJPO�BOE�JOGPSNBUJPO�IJEJOH�
QPMZNPSQIJTN� SFVTF� UISFBE�IBOEMJOHT�FSSPS�IBOEMJOHT�FWFOU�IBOEMJOHT�BOE�QSBDUJDFT� JO�PCKFDU�
PSJFOUFE�QSPHSBNNJOH
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�������� ÐāòüüÐČééČôÿíĀáèāČüêíôăċÓÙĀèéèüćêÐòâŞċÓôĆēüèæĄē� �	�����

 Mobile Application Design and Development
� ğęĥõõĦė� ċĘĝĂĩ� ıęĤõĦėđɸõďăĨĎĥĉĨİõĩĸĖěõĥĎõĦėİöĩĖčĲďėıõėĕĎčġĬďõėćʃİøęīĸġčċĩĸøĬćęĥõĝćĤıęĤ
öʀġüĽĦõĥĈöġûġĬďõėćʃİøęīĸġčċĩĸ� İøėīĸġûĕīġıęĤĔĦĝĦċĩĸĳþʀĞĽĦğėĥĎĒĥĆčĦĲďėıõėĕ�õĦėġġõıĎĎĞɿěčĉɿġďėĤĞĦčĐĭʀĳþʀ� 
õĦėĳþʀûĦčøġĕĲĒİččĉʃ�õĦėİþīĸġĕĉɿġõĥĎĄĦčöʀġĕĭę�øěĦĕĕĥĸčøûöġûıġďĒęĨİøþĥčĎčġĬďõėćʃİøęīĸġčċĩĸ�õĦėüĽĦęġû
ıęĤċĈĞġĎĲďėıõėĕ�õĦėčĽĦĴďĳþʀûĦčĎčġĬďõėćʃİøęīĸġčċĩĸ
� 1SJODJQMFT�UIFPSJFT�BOE�QSBDUJDFT�JO�NPCJMF�EFWJDF�QSPHSBNNJOH�GFBUVSFT�BOE�MJNJUBUJPOT�PG�
NPCJMF�EFWJDFT�UPPMT�BOE�MBOHVBHFT�VTFE�GPS�QSPHSBNNJOH�VTFS�JOUFSGBDF�EFTJHO�VTF�PG�DPNQPOFOUT�
EBUBCBTF�DPOOFDUJPO�TFDVSJUZ�PO�NPCJMF�BQQMJDBUJPO�TJNVMBUJPO�BOE�UFTUJOH�BOE�JNQMFNFOUBUJPO�UP�
B�NPCJMF�EFWJDF�

�������� ÐāòöăċÓòāÿúŞČôÿüüÐČééċÙăÖüĒüéċ×ÐäŞ�� �	�����

 Object Oriented Analysis and Design
� ğęĥõõĦė�ċĘĝĂĩ�ıęĤõĦėđɸõďăĨĎĥĉĨİõĩĸĖěõĥĎøěĦĕėĭʀİĎīĹġûĉʀčöġûõĦėěĨİøėĦĤğʃ�ıęĤġġõıĎĎėĤĎĎ�ěûüė
õĦėĒĥĆčĦėĤĎĎ�õĦėěĦûıĐčĲøėûõĦė�õĦėĜĪõĝĦøěĦĕĉʀġûõĦė�ıęĤøěĦĕİďʇčĴďĴĈʀöġûėĤĎĎ�ıĎĎüĽĦęġûĖĭİġķĕ
ıġę�õĦėġġõıĎĎĞɿěččĽĦİöʀĦıęĤĞɿûġġõöʀġĕĭę�õėĤĎěčõĦėğęĥûõĦėěĨİøėĦĤğʃıęĤġġõıĎĎėĤĎĎ�ıęĤõĦėďėĤĖĬõĉʃ
ĳþʀõĦėěĨİøėĦĤğʃıęĤġġõıĎĎėĤĎĎĳčĈʀĦčõĦėĜĪõĝĦ�ĈʀĦčġĦğĦė�ĈʀĦčõĦėĒĖĦĎĦę�ĈʀĦčġĬĉĞĦğõėėĕĎėĨõĦė�ıęĤ
ĈʀĦčČĬėõĨü
� 1SJODJQMFT�UIFPSJFT�BOE�QSBDUJDFT�JO�JOUSPEVDUJPO�UP�TZTUFN�BOBMZTJT�BOE�EFTJHO�TZTUFN�
EFWFMPQNFOU�MJGF�DZDMF�QSPKFDU�QMBOOJOH�TZTUFN�SFRVJSFNFOUT�BOE�GFBTJCJMJUZ�TUVEZ�6OJʺFE�.PEFMJOH�
-BOHVBHF�NPEFM� JOQVU� BOE� PVUQVU� EFTJHOT� QSPDFTTFT� BGUFS� TZTUFN� BOBMZTJT� BOE� EFTJHO� � BOE�
BQQMJDBUJPO�PG�TZTUFN�BOBMZTJT�JO�BSFB�PG�FEVDBUJPO�GPPE�OVSTJOH�JOEVTUSJBM�TFSWJDFT�BOE�CVTJOFTT

�������� öă÷öÐòòðÚüîäŞČöòŞ� �	�����

 Software Engineering
� ğęĥõõĦė�ċĘĝĂĩ�ıęĤõĦėđɸõďăĨĎĥĉĨİõĩĸĖěõĥĎěĨĜěõėėĕÿġēĉʃıěėʃ�õĦėõĽĦğčĈøěĦĕĉʀġûõĦėöġûÿġēĉʃıěėʃ�
õėĤĎěčõĦėĒĥĆčĦÿġēĉʃıěėʃıĎĎġĦĴüęʃ� ıĎĎüĽĦęġûÿĩİġķĕİġķĕĴġ� õĦėĎėĨğĦėĲøėûõĦė� õĦėĎėĨğĦėċĩĕûĦč� 
õĦėďėĤĕĦćõĦėĉʀčċĬčÿġēĉʃıěėʃ� õĦėċĈĞġĎÿġēĉʃıěėʃ� İøėīĸġûĕīġĞčĥĎĞčĬčěĨĜěõėėĕÿġēĉʃıěėʃ� ıęĤõĦėđɸõ
ďăĨĎĥĉĨİõĩĸĖěõĥĎõĦėĒĥĆčĦÿġēĉʃıěėʃĳčĈʀĦčõĦėĜĪõĝĦ�ĈʀĦčġĦğĦė�ĈʀĦčõĦėĒĖĦĎĦę�ĈʀĦčġĬĉĞĦğõėėĕĎėĨõĦė�ıęĤ
ĈʀĦčČĬėõĨü
� 1SJODJQMFT� UIFPSJFT� BOE� QSBDUJDFT� JO� TPGUXBSF� FOHJOFFSJOH� TPGUXBSF� SFRVJSFNFOUT�
TQFDJʺDBUJPO� BHJMF� TPGUXBSF� EFWFMPQNFOU� QSPDFTT� $..*� .PEFM� QSPKFDU� NBOBHFNFOU� UFBN�
NBOBHFNFOU�TPGUXBSF�DPTU�FTUJNBUJPO�TPGUXBSF�UFTUJOH�UPPMT�GPS�TPGUXBSF�FOHJOFFSJOH�BOE�TPGUXBSF�
EFWFMPQNFOU�QSBDUJDF�JO�BSFB�PG�FEVDBUJPO�GPPE�OVSTJOH�JOEVTUSJBM�TFSWJDFT�BOE�CVTJOFTT

�������� čÓòÖùòśāÖÑśüðĈôČôÿÐāòöăċÓòāÿúŞüĀôÐüòăæąð�� �	�����

 Data Structures and Algorithms Analysis
� ğęĥõõĦė�ċĘĝĂĩ�ıęĤõĦėđɸõďăĨĎĥĉĨİõĩĸĖěõĥĎĲøėûĞėʀĦûöʀġĕĭę�ġĤİėĖʃ�ęĨûøʃęĨĞĉʃ�Ğıĉķõ�øĨě��ĉʀčĴĕʀ�õėĦē�
Ģĩď�ĉĦėĦûıĢþ�õĦėěĨİøėĦĤğʃġĥęõġėĨċĪĕĞĽĦğėĥĎõĦėøʀčğĦ�õĦėİėĩĖûęĽĦĈĥĎ�õĦėċɿġûĴďĎčĉʀčĴĕʀ��ıĢþ��ıęĤõĦėøʀčğĦ
İĞʀčċĦûċĩĸĞĥĹčċĩĸĞĬĈĳčõėĦē
� 1SJODJQMFT�UIFPSJFT�BOE�QSBDUJDFT�JO�EBUB�TUSVDUVSF�BSSBZT� MJOLFE�MJTUT�TUBDLT�RVFVFT�
USFFT� HSBQIT� IFBQT� IBTI� UBCMFT� BMHPSJUINT� BOBMZ[BUJPO� GPS� TFBSDIJOH� TPSUJOH� USBWFSTJOH� USFFT�
IBTIJOH�BOE�ʺOEJOH�TIPSUFTU�QBUIT�JO�HSBQIT
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�������� üĀôÐüòăæąðêŠÜÜāêòÿãăøßŞ� �	�����

� "SUJȾDJBM�*OUFMMJHFODF�"MHPSJUINT���
� ğęĥõõĦė� ċĘĝĂĩ� ıęĤõĦėđɸõďăĨĎĥĉĨİõĩĸĖěõĥĎıčěøĨĈďʅāāĦďėĤĈĨĝĄʃ� öʀġĕĭę� ıęĤõĦėüĥĈİĉėĩĖĕöʀġĕĭę�
üĨčĉċĥĜčʃöʀġĕĭę� ġĥęõġėĨċĪĕõĦėüĽĦıčõöʀġĕĭę� ġĥęõġėĨċĪĕõĦėüĥĈõęĬɿĕ� ġĥęõġėĨċĪĕõĦėěĨİøėĦĤğʃõĦėĊĈĊġĖıęĤ 
õĦėĒĖĦõėćʃ�ġĥęõġėĨċĪĕõĦėİĒĨĸĕďėĤĞĨċČĨĔĦĒ�ûĦčěĨüĥĖċĩĸİõĩĸĖěöʀġûõĥĎġĥęõġėĨċĪĕďʅāāĦďėĤĈĨĝĄʃ�õĦėďėĤĖĬõĉʃĳþʀ
İĒīĸġıõʀďʅāğĦûĦčüėĨû
��������������1SJODJQMFT�UIFPSJFT�BOE�QSBDUJDFT�JO�BSUJʺDJBM�JOUFMMJHFODF�DPODFQUT�EBUB�BOE�EBUB�QSFQBSBUJPO�
EBUB� WJTVBMJ[BUJPO� DMBTTJʺDBUJPO� BMHPSJUINT� EBUB� DMVTUFSJOH� BMHPSJUINT� SFHSFTTJPO� BOBMZTJT� BOE�
QSFEJDUJPO�BMHPSJUINT�PQUJNJ[BUJPO�BMHPSJUINT�SFTFBSDIFT�JO�BSFB�PG�BSUJʺDJBM�JOUFMMJHFODF�BMHPSJUINT�
BOE�BQQMJDBUJPOT�GPS�TPMWJOH�UIF�SFBM�XPSME�QSPCMFNT

�������� ÐāòċÑĄñèčêòČÐòðêŠÜÜāêòÿãăøßŞ�� �	�����

� "SUJȾDJBM�*OUFMMJHFODF�1SPHSBNNJOH
� ğęĥõõĦė� ċĘĝĂĩ� ıęĤõĦėđɸõďăĨĎĥĉĨİõĩĸĖěõĥĎıčěøĨĈöġûõĦėİöĩĖčĲďėıõėĕďʅāāĦďėĤĈĨĝĄʃ� 
õĦėüĥĈõĦėöʀġĕĭęİěõİĉġėʃ�İĕċėĨõÿʃ�ġĤİėĖʃ�ıęĤİēėĕöʀġĕĭę�õĦėİöĩĖčĲďėıõėĕĞĽĦğėĥĎõĦėüĽĦıčõöʀġĕĭę�õĦėüĥĈõęĬɿĕ� 
õĦėěĨİøėĦĤğʃõĦėĊĈĊġĖıęĤõĦėĒĖĦõėćʃ�õĦėİĒĨĸĕďėĤĞĨċČĨĔĦĒ�ıęĤõĦėďėĤĖĬõĉʃĳþʀİĒīĸġıõʀďʅāğĦûĦčüėĨû
� 1SJODJQMFT�UIFPSJFT�BOE�QSBDUJDFT�JO�DPODFQUT�PG�BSUJʺDJBM�JOUFMMJHFODF�QSPHSBNNJOH�IBOEMJOH�
WFDUPST�NBUSJDFT�BSSBZT�BOE�EBUB�GSBNF�QSPHSBNNJOH�GPS�EBUB�DMBTTJʺDBUJPO�DMVTUFSJOH�SFHSFTTJPO�
BOBMZTJT�BOE�QSFEJDUJPO�PQUJNJ[BUJPO�BOE�BQQMJDBUJPOT�GPS�TPMWJOH�UIF�SFBM�XPSME�QSPCMFNT

�������� ÐāòêòÿðöôëôïāíČôÿÓüðíăöċäüòŞöăæĀ÷èŞ��� �	�����

 Image Processing and Computer Vision
� ğęĥõõĦė�ċĘĝĂĩıęĤõĦėđɸõďăĨĎĥĉĨ�õĦėďėĤĕěęĐęĔĦĒ�ĞĩıęĤıĎĎüĽĦęġûďėĨĔĭĕĨĞĩ�õĦėıċčöʀġĕĭęĔĦĒ�
õĦėıďęûĔĦĒ�ğęĥõõĦėĕġûİğķčöġûøġĕĒĨěİĉġėʃ�õĦėĉėěüüĥĎıęĤěĨİøėĦĤğʃěĥĉĊĬ�ûĦčěĨüĥĖċĩĸİõĩĸĖěöʀġûõĥĎõĦėďėĤĕěę
ĐęĔĦĒıęĤøġĕĒĨěİĉġėʃěĨċĥĜčʃ�õĦėďėĤĖĬõĉʃĳþʀĳčġĬĉĞĦğõėėĕĔĦĒĖčĉėʃ�õĦėěĨİøėĦĤğʃöʀġĕĭęĔĦĒċĦûõĦėıĒċĖʃ�
ėĊĖčĉʃöĥĎİøęīĸġčġĥĉĲčĕĥĉĨ�ıęĤõĦėİõĝĉė
���� 1SJODJQMFT�UIFPSJFT�BOE�QSBDUJDFT� JO� JNBHF�QSPDFTTJOH�DPMPS�BOE�DPMPS�TQBDF�NPEFMT�
JNBHF�SFQSFTFOUBUJPO�BOE�USBOTGPSNBUJPO�PCKFDU�EFUFDUJPO�BOE�BOBMZTJT�SFTFBSDIFT�JO�BSFB�PG�JNBHF�
QSPDFTTJOH�BOE�DPNQVUFS�WJTJPO�BQQMJDBUJPO�JO�NPWJF�JOEVTUSZ�NJEJDBM�JNBHF�BOBMZTJT�BVUPOPNPVT�
WFIJDMFT�BOE�BHSJDVMUVSF

�������� ÐāòùĆēüùāòÑśüðĈôČôÿċÓòĆüÑŚāñüĀ×Øòăñÿ� �	�����

 Data Communication and Intelligent Networks
� ğęĥõõĦė� ċĘĝĂĩ� ıęĤõĦėđɸõďăĨĎĥĉĨİõĩĸĖěõĥĎõĦėĞīĸġĞĦėöʀġĕĭę� ġûøʃďėĤõġĎöġûõĦėĞīĸġĞĦėöʀġĕĭę�
ĞĊĦďʅĉĖõėėĕõĦėĞīĸġĞĦėöʀġĕĭę�ıĎĎüĽĦęġûĲġİġĞĴġ�þĬĈĲĒėĲċøġęċĩÿĩĒĩ�ĴġĒĩ�õĦėĞɿûöʀġĕĭę�õĦėøěĎøĬĕĳčėĤĈĥĎ
İþīĸġĕĲĖûöʀġĕĭę�İøėīġöɿĦĖøġĕĒĨěİĉġėʃıęĤġĬďõėćʃİøėīġöɿĦĖ�İċøĲčĲęĖĩİøėīġöɿĦĖėĤĖĤĳõęʀıęĤėĤĖĤĴõę�İċøĲčĲęĖĩ
İøėīġöɿĦĖİøęīĸġčċĩĸıęĤĴėʀĞĦĖ�õĦėĎėĨğĦėİøėīġöɿĦĖ�ıčěøĨĈďʅāāĦďėĤĈĨĝĄʃĳčøěĦĕĕĥĸčøûöġûİøėīġöɿĦĖøġĕĒĨěİĉġėʃ
� 1SJODJQMFT�UIFPSJFT�BOE�QSBDUJDFT�JO�EBUB�DPNNVOJDBUJPO�FMFNFOUT�PG�EBUB�DPNNVOJDBUJPO�
EBUB�DPNNVOJDBUJPO�BSDIJUFDUVSF�04*�NPEFM�5$1�*1�QSPUPDPM� TVJUF�EBUB� USBOTNJTTJPO�EBUB� MJOL�
DPOUSPM�DPNQVUFS�OFUXPSL�BOE�OFUXPSL�EFWJDFT�MPDBM�BOE�XJEF�BSFB�OFUXPSL�UFDIOPMPHZ�NPCJMF�
BOE�XJSFMFTT�OFUXPSL�UFDIOPMPHZ�OFUXPSL�BENJOJTUSBUJPO�DPODFQU�PG�BSUJʺDJBM�JOUFMMJHFODF�JO�DPNQVUFS�
OFUXPSL�TFDVSJUZ
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�������� ÐāòüüÐČééČôÿÐāòéòăúāòċÓòĆüÑŚāñÓüðíăöċäüòŞ� �	�����

 Computer Network Design and Administration
� ğęĥõõĦė� ċĘĝĂĩ� ıęĤõĦėđɸõďăĨĎĥĉĨİõĩĸĖěõĥĎõĦėġġõıĎĎıęĤõĦėĎėĨğĦėİøėīġöɿĦĖøġĕĒĨěİĉġėʃ� ıĎĎ
üĽĦęġûİøėīġöɿĦĖĞĦĕęĽĦĈĥĎþĥĹč�õĦėøĽĦčěćğĕĦĖİęöĴġĒĩ�İøėīġöɿĦĖĎėĨİěćİýĒĦĤċĩĸıĎĎİĞĕīġč�õĦėøěĎøĬĕøěĦĕ
øĥĎøĥĸûöġûİøėīġöɿĦĖ� øĬćĔĦĒöġûõĦėĳğʀĎėĨõĦė� ĲĒėĲċøġęĞčĥĎĞčĬčõĦėüĥĈõĦėİøėīġöɿĦĖ� õĦėİđɻĦėĤěĥûĞĕėėĊčĤ
öġûİøėīġöɿĦĖ
� 1SJODJQMFT�UIFPSJFT�BOE�QSBDUJDFT�JO�DPNQVUFS�OFUXPSL�EFTJHO�BOE�BENJOJTUSBUJPO���MFWFM�
IJFSBSDIJDBM�NPEFM�*1�BEESFTT�DBMDVMBUJPO�WJSUVBM�MPDBM�BSFB�OFUXPSLT�	7-"/T
�DPOHFTUJPO�DPOUSPMT�
RVBMJUZ�PG�TFSWJDF�	2P4
�OFUXPSL�NBOBHFNFOU�QSPUPDPMT�OFUXPSL�QFSGPSNBODF�NPOJUPSJOH

�������� òÿééêÞăéĀäăÐāò�� �	�����

 Operating Systems  
� ğęĥõõĦė� ċĘĝĂĩ� ıęĤõĦėđɸõďăĨĎĥĉĨİõĩĸĖěõĥĎĲøėûĞėʀĦûöġûėĤĎĎďăĨĎĥĉĨõĦė� õĦėüĥĈõĦėõėĤĎěčõĦė�
õĦėõĽĦğčĈęĽĦĈĥĎõėĤĎěčõĦė� õĦėüĥĈõĦėğčɿěĖøěĦĕüĽĦ� õĦėüĥĈõĦėĒīĹčċĩĸüĥĈİõķĎ� ėĤĎĎĴēęʃ� øěĦĕĕĥĸčøûıęĤ 
õĦėďɻġûõĥč�İøėīĸġûİĞĕīġč�ıęĤėĤĎĎďăĨĎĥĉĨõĦėıĎĎõėĤüĦĖıęĤİøėīġöɿĦĖ�
� 1SJODJQMFT�UIFPSJFT�BOE�QSBDUJDFT�JO�PQFSBUJOH�TZTUFN�TUSVDUVSFT�QSPDFTT�NBOBHFNFOU�
QSPDFTT� TZODISPOJ[BUJPO�NFNPSZ�NBOBHFNFOU� TUPSBHF�NBOBHFNFOU� ʺMF� TZTUFN� TFDVSJUZ� BOE�
QSPUFDUJPO�WJSUVBM�NBDIJOFT�BOE�EJTUSJCVUFE�PQFSBUJOH�TZTUFN�BOE�OFUXPSL

�������� ùåāêŠäñÐòòðÓüðíăöċäüòŞ� �	�����

 Computer Architecture 
� ğęĥõõĦė�ċĘĝĂĩ�ıęĤõĦėđɸõďăĨĎĥĉĨİõĩĸĖěõĥĎĞĊĦďʅĉĖõėėĕøġĕĒĨěİĉġėʃ�ğčɿěĖďėĤĕěęĐęõęĦû�ğčɿěĖ
øěĦĕüĽĦĔĦĖĳč� ğčɿěĖøěĦĕüĽĦĔĦĖčġõ� ėĤĎĎĎĥĞ� ğčɿěĖøěĎøĬĕġĬďõėćʃčĽĦİöʀĦ�Ğɿûġġõ� õĦėċĽĦĴďďɾĴęčʃ� ıęĤ
ĞĊĦďʅĉĖõėėĕğęĦĖğčɿěĖďėĤĕěęĐę�
� 1SJODJQMFT�UIFPSJFT�BOE�QSBDUJDFT�JO�DPNQVUFS�BSDIJUFDUVSF�DFOUSBM�QSPDFTTJOH�VOJU�JOUFSOBM�
NFNPSZ�FYUFSOBM�NFNPSZ�CVT�TZTUFN� JOQVU�PVUQVU�DPOUSPM�VOJUT�QJQFMJOJOH�BOE�NVMUJQSPDFTTPS�
BSDIJUFDUVSFT

��������ÐāòċòĄñèòĈśċÙăÖôąÐ�� �	�����

 Deep Learning
� ğęĥõõĦė� ċĘĝĂĩ� ıęĤõĦėđɸõďăĨĎĥĉĨİõĩĸĖěõĥĎġĥęõġėĨċĪĕõĦėİėĩĖčėĭʀİþĨûęĪõ� ēʅûõʃþĥčõĦėõėĤĉĬʀč� ēʅûõʃþĥč 
õĦėİĒĨĸĕďėĤĞĨċČĨĔĦĒ� İøėīġöɿĦĖğčɿěĖďėĤĞĦċøġčěġęĭþĥč� İøėīġöɿĦĖğčɿěĖďėĤĞĦċėĩİøġėʃİėčĉʃİøėīġöɿĦĖğčɿěĖ 
ďėĤĞĦċıġęİġĞċĩİġķĕ� İøėīġöɿĦĖğčɿěĖďėĤĞĦċİüİčġİėċĨēıġĈİěġėʃÿĦİėĩĖę� ıęĤõĦėďėĤĖĬõĉʃĳþʀġĥęõġėĨċĪĕ 
õĦėİėĩĖčėĭʀİþĨûęĪõĳčõĦėıõʀďʅāğĦüėĨû
� 1SJODJQMFT� UIFPSJFT� BOE� QSBDUJDFT� JO� EFFQ� MFBSOJOH� BMHPSJUINT� BDUJWBUJPO� GVODUJPOT�
PQUJNJ[BUJPO�GVODUJPOT�DPOWPMVUJPOBM�OFVSBM�OFUXPSLT�SFDVSSFOU�OFVSBM�OFUXPSLT�-45.�OFVSBM�OFUXPSL�
(FOFSBUJWF�"EWFSTBSJBM�/FUXPSLT�	("/T
�BOE�BQQMJDBUJPOT�PG�EFFQ�MFBSOJOH�BMHPSJUINT�JO�SFBM�XPSME�
QSPCMFNT

�������� ÐāòêòÿðöôëôôŚöÖúèśāČôÿ×ăèäæĀ÷èŞÑśüðĈô� �	�����

 Data Preprocessing and Visualization
� ğęĥõõĦė�ċĘĝĂĩ�ıęĤõĦėđɸõďăĨĎĥĉĨİõĩĸĖěõĥĎõĦėıċčöʀġĕĭę�õĦėüĥĈõĦėöʀġĕĭęċĩĸĞĭāğĦĖıęĤöʀġĕĭęċĩĸĐĨĈ
ĒęĦĈ�õĦėċĽĦøěĦĕĞĤġĦĈöʀġĕĭę�õĦėďėĥĎöčĦĈöʀġĕĭę�õĦėċĽĦĳğʀİďʇčĎėėċĥĈĄĦč�õĦėİęīġõøĬćęĥõĝćĤ�õĦėĞõĥĈ
øĬćęĥõĝćĤøěĦĕĞĽĦøĥāöġû�üĨčĉċĥĜčʃöʀġĕĭę�ıĐčĔĭĕĨüĨčĉċĥĜčʃöʀġĕĭę�ıęĤõĦėĳþʀİøėīĸġûĕīġĞĽĦğėĥĎĞėʀĦûüĨčĉċĥĜčʃ
öʀġĕĭę
� 1SJODJQMFT� UIFPSJFT� BOE� QSBDUJDFT� JO� EBUB� SFQSFTFOUBUJPO� NJTTJOH� BOE� PVUMJFS� EBUB�
NBOBHFNFOU�EBUB�DMFBOJOH�EBUB�TDBMJOH�OPSNBMJ[BUJPO�GFBUVSF�TFMFDUJPO�GFBUVSF�FYUSBDUJPO�JNQPSUBODF�
PG�EBUB�WJTVBMJ[BUJPO�EBUB�WJTVBMJ[BUJPO�DIBSUT�BOE�VTJOH�PG�EBUB�WJTVBMJ[BUJPO�UPPMT
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�������� êŠÜÜāêòÿãăøßŞĎèÐāòêòÿðöôëôÑśüÓöāð� �	�����

� "SUJȾDJBM�*OUFMMJHFODF�JO�5FYU�1SPDFTTJOH
� ğęĥõõĦė� ċĘĝĂĩ� ıęĤõĦėđɸõďăĨĎĥĉĨİõĩĸĖěõĥĎõĦėďėĤĕěęĐęöʀġøěĦĕ� õĦėěĨİøėĦĤğʃİþĨûĴěĖõėćʃ� 
õĦėěĨİøėĦĤğʃİþĨûøěĦĕğĕĦĖ� õĦėďėĤĖĬõĉʃĳþʀďʅāāĦďėĤĈĨĝĄʃĳčõĦėüĽĦıčõöʀġøěĦĕ� õĦėěĨİøėĦĤğʃøěĦĕėĭʀĞĪõ� 
õĦėıďęĔĦĝĦ�õĦėĞõĥĈöʀġøěĦĕ�ğĬɿčĖčĉʃĲĉʀĉġĎġĥĉĲčĕĥĉĨ�ıęĤėĤĎĎĳğʀøĽĦıčĤčĽĦ
� 1SJODJQMFT�UIFPSJFT�BOE�QSBDUJDFT�JO�UFYU�QSPDFTTJOH�TZOUBDUJD�BOBMZTJT�TFNBOUJD�BOBMZTJT�
BQQMJDBUJPO�PG�BSUJʺDJBM�JOUFMMJHFODF�JO�UFYU�DMBTTJʺDBUJPO�TFOUJNFOU�BOBMZTJT�MBOHVBHF�USBOTMBUJPO�UFYU�
FYUSBDUJPO�DIBU�CPUT�BOE�SFDPNNFOEBUJPO�TZTUFN

�������� êŠÜÜāêòÿãăøßŞĎèÐāòöăċÓòāÿúŞċÙăÖÐāòíñāÐòâŞ� �	�����

� "SUJȾDJBM�*OUFMMJHFODF�JO�1SFEJDUJWF�"OBMZUJDT
� ğęĥõõĦė�ċĘĝĂĩ�ıęĤõĦėđɸõďăĨĎĥĉĨİõĩĸĖěõĥĎöʀġĕĭęġčĬõėĕİěęĦ�õĦėİĉėĩĖĕöʀġĕĭęİĒīĸġõĦėĒĖĦõėćʃ�ıĎĎ
üĽĦęġûõĦėĒĖĦõėćʃ�õĦėĊĈĊġĖ�ĉĥěüĽĦıčõİĎĞʃ�ÿĥďĒġėʃĉİěõİĉġėʃıĕþĩč�čĨěėĥęİčķĉİěĨėʃõ�ıęĤõĦėďėĤĖĬõĉʃĳþʀıĎĎ
üĽĦęġûõĦėĒĖĦõėćʃĞĽĦğėĥĎöʀġĕĭęüėĨû
� 1SJODJQMFT�UIFPSJFT�BOE�QSBDUJDFT�JO�UJNF�TFSJFT�EBUB�QSFQBSBUJPO�PG�EBUB�GPS�QSFEJDUJPO�
,�OFBSFTU�OFJHICPST�SFHSFTTJPO�#BZFTJBO�DMBTTJʺFST�TVQQPSU�WFDUPS�NBDIJOF�OFVSBM�OFUXPSLT�BOE�
BQQMZJOH�B�QSFEJDUJWF�NPEFM�UP�UIF�SFBM�XPSME�EBUB

�������� ċÓòĆüÑŚāñúèŚöñêòÿùāæ�� �	�����

 Neural Networks 
� ğęĥõõĦė� ċĘĝĂĩ� ıęĤõĦėđɸõďăĨĎĥĉĨİõĩĸĖěõĥĎİøėīġöɿĦĖğčɿěĖďėĤĞĦċ� ğčɿěĖďėĤĞĦċ� õĦėďėĤĕěę
ĐęöġûğčɿěĖďėĤĞĦċ� İøėīġöɿĦĖğčɿěĖďėĤĞĦċþĥĹčİĈĩĖě� İøėīġöɿĦĖğčɿěĖďėĤĞĦċıĎĎğęĦĖþĥĹč� õĦėİėĩĖčėĭʀĈʀěĖ 
ġĥęõġėĨċĪĕİõėİĈĩĖč�İĈĞİÿčĉʃ�õĦėİėĩĖčėĭʀĈʀěĖġĥęõġėĨċĪĕıĎõĲĒėıĒİõþĥč�ıĎĎüĽĦęġûİøėīġöɿĦĖğčɿěĖďėĤĞĦċıĎĎ
ĉɿĦû�Ķ�ıęĤ�õĦėďėĤĖĬõĉʃĳþʀİøėīġöɿĦĖğčɿěĖďėĤĞĦċ
� 1SJODJQMFT� UIFPSJFT� BOE� QSBDUJDFT� JO� OFVSBM� OFUXPSLT� QFSDFQUSPOT� QSPDFTTJOH� JO� B�
QFSDFQUSPO�TJOHMF�MBZFSFE�QFSDFQUSPOT�NVMUJMBZFSFE�QFSDFQUSPOT�HSBEJFOU�EFTDFOU�MFBSOJOH�BMHPSJUINT�
CBDLQSPQBHBUJPO� MFBSOJOH� BMHPSJUINT� EJʹFSFOU� OFVSBM� OFUXPSL�NPEFMT� BOE� BQQMJDBUJPO� PG� OFVSBM�
OFUXPSLT

�������� ÐāòÓĘāèöâċÙăÖêŠÜÜā� �	�����

 Cognitive Computing
� ğęĥõõĦė� ċĘĝĂĩ� ıęĤõĦėđɸõďăĨĎĥĉĨİõĩĸĖěõĥĎõĦėøĽĦčěćİþĨûďʅāāĦ� ıĎĎüĽĦęġûõėĤĎěčõĦėøĨĈöġû
ĕčĬĝĖʃõĦėĎĭėćĦõĦėġûøʃøěĦĕėĭʀċĦûďʅāāĦďėĤĈĨĝĄʃĳčõĦėøĽĦčěćİþĨûďʅāāĦ� ėĤĎĎĳğʀøĽĦďėĪõĝĦİĞĕīġčüėĨû� 
ğĬɿčĖčĉʃĲĉʀĉġĎġĥĉĲčĕĥĉĨ� ėĤĎĎĈĭıęĞĬöĔĦĒĈĨüĨċĥę� ėĤĎĎõĦėěĨİøėĦĤğʃĒĘĉĨõėėĕęĭõøʀĦ� ėĤĎĎõĦėĉėěüüĥĎ 
õĦėýʀġĲõû�ıęĤėĤĎĎěĨİøėĦĤğʃĞĨčİþīĸġ
� 1SJODJQMFT�UIFPSJFT�BOE�QSBDUJDFT�JO�DPHOJUJWF�DPNQVUJOH�IVNBO�UIJOLJOH�QSPDFTT�NPEFM�
*OUFHSBUJPO�PG�BSUJʺDJBM�JOUFMMJHFODF�JO�DPHOJUJWF�DPNQVUJOH�WJSUVBM�BEWJTPS�TZTUFN�JOUFSBDUJWF�SPCPUT�
EJHJUBM�IFBMUIDBSF�TZTUFN�DVTUPNFS�CFIBWJPSBM�BOBMZUJDT�TZTUFN�GSBVE�EFUFDUJPO�TZTUFN�BOE�DSFEJU�
BOBMZUJDT�TZTUFN
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�������� ÐāòòĈś×Ęāïāí� �	�����

 Image Recognition
� ğęĥõõĦė�ċĘĝĂĩ�ıęĤõĦėđɸõďăĨĎĥĉĨİõĩĸĖěõĥĎöʀġĕĭęĔĦĒ�İøėīġöɿĦĖğčɿěĖďėĤĞĦċøġčěġęĭþĥč�õĦėďėĤĕěę
ĐęęɿěûğčʀĦöʀġĕĭęĔĦĒ�õĦėüĥĈİĉėĩĖĕþĬĈöʀġĕĭę�ĴęĎėĦėĩıęĤİøėīĸġûĕīġĞĽĦğėĥĎûĦčõĦėėĭʀüĽĦĔĦĒıęĤõĦėüĽĦıčõĔĦĒ��
õĦėėĭʀüĽĦĳĎğčʀĦ�õĦėėĭʀüĽĦöʀġĕĭęĔĦĒċĦûõĦėıĒċĖʃ�õĦėėĭʀüĽĦöʀġøěĦĕ�õĦėėĤĎĬěĥĉĊĬ�õĦėĉėěüĞġĎøěĦĕĐĨĈďõĉĨĳč
ĐęĨĉĔĥćąʃ�ċĦûġĬĉĞĦğõėėĕ�ıęĤõĦėėĤĎĬĉĥěĉčĎĬøøę
� 1SJODJQMFT� UIFPSJFT� BOE� QSBDUJDFT� JO� JNBHF� EBUB� DPOWPMVUJPO� OFVSBM� OFUXPSLT� JNBHF�
QSFQSPDFTTJOH�EBUBTFU��QSFQBSBUJPO�MJCSBSJFT�BOE�UPPMT�GPS�JNBHF�SFDPHOJUJPO�BOE�JNBHF�DMBTTJʺDBUJPO�
GBDF�SFDPHOJUJPO�NFEJDBM�JNBHF�SFDPHOJUJPO�UFYU�SFDPHOJUJPO�PCKFDU�JEFOUJʺDBUJPO�JOEVTUSJBM�QSPEVDU�
EFGFDU�EFUFDUJPO�BOE�CJPNFUSJD�JEFOUJʺDBUJPO

�������� Ðāò÷ąÐøāċØíāÿċòĆēüÖæāÖãśāèöăæñāÐāòÑśüðĈôČôÿêŠÜÜāêòÿãăøßŞ��� ����������	�����

� 4FMFDUFE�5PQJD�JO�%BUB�4DJFODF�BOE�"SUJȾDJBM�*OUFMMJHFODF
� ğĥěöʀġċĦûĈʀĦčěĨċĖĦõĦėöʀġĕĭęıęĤďʅāāĦďėĤĈĨĝĄʃÿĪĸûĴĕɿĴĈʀĎėėüĬġĖĭɿĳčěĨþĦċĩĸİďɶĈĞġčĳčğęĥõĞĭĉė�ğĥěöʀġ
ċĩĸİõĩĸĖěöʀġûõĥĎďėĤİĈķčĳğĕɿ�Ķ�ċĦûĈʀĦčěĨċĖĦõĦėöʀġĕĭęıęĤďʅāāĦďėĤĈĨĝĄʃ
� %BUB�TDJFODF�BOE�BSUJʺDJBM�JOUFMMJHFODF�UPQJD�UIBU�EPFT�OPU�JODMVEF�JO�UIF�DVSSJDVMVN��5IF�
UPQJD�TIPVME�SFMBUF�UP�FNFSHJOH�EBUB�TDJFODF�BOE�BSUJʺDJBM�JOUFMMJHFODF�JTTVF

�������� ċæÓčèčôñĄċÓòĆüÑŚāñÓüðíăöċäüòŞñćÓĎúðŚ� �	�����

� /FX�&SB�$PNQVUFS�/FUXPSL�5FDIOPMPHZ
� ğęĥõõĦė� ċĘĝĂĩ� ıęĤõĦėđɸõďăĨĎĥĉĨİõĩĸĖěõĥĎĞĊĦďʅĉĖõėėĕ� ĕĦĉėĄĦčıęĤĲĒėĲċøġęöġûİøėīġöɿĦĖ
øġĕĒĨěİĉġėʃĖĬøĳğĕɿ� İċøĲčĲęĖĩİøėīġöɿĦĖıĎĎİøęīĸġčċĩĸ� İċøĲčĲęĖĩİøėīġöɿĦĖıĎĎĴėʀĞĦĖ� İċøĲčĲęĖĩ� �(��(��(�
õĦėİþīĸġĕĉɿġėĤğěɿĦûİøėīġöɿĦĖ�ĲĒėĲċøġęõĦėüĥĈİĞʀčċĦû�ıęĤõĦėĉĥĹûøɿĦİøėīġöɿĦĖİĎīĹġûĉʀč
� 1SJODJQMFT�UIFPSJFT�BOE�QSBDUJDFT�JO�BSDIJUFDUVSF�TUBOEBSE�BOE�OFX�FSB�DPNQVUFS�OFUXPSL�
QSPUPDPMT�NPCJMF�OFUXPSL�UFDIOPMPHZ�XJSFMFTT�OFUXPSL�UFDIOPMPHZ��(��(��(�UFDIOPMPHZ�OFUXPSL�
JOUFSDPOOFDUJPO�SPVUJOH�QSPUPDPMT�BOE�CBTJD�OFUXPSL�DPOʺHVSBUJPO

�������� ÐāòéòăúāòċÓòĆüÑŚāñùĘāúòĀéüÖÓŞÐò� �	�����

 Enterprise Network Administration
� ğęĥõõĦė� ċĘĝĂĩ� ıęĤõĦėđɸõďăĨĎĥĉĨİõĩĸĖěõĥĎõĦėõĽĦğčĈøɿĦõĦėċĽĦûĦčöġûġĬďõėćʃİėĦİĉġėʃİĎīĹġûĉʀč� 
õĦėõĽĦğčĈİĞʀčċĦûıĎĎĞİĉĉĨõ�õĦėõĽĦğčĈİĞʀčċĦûıĎĎĴĈčĦĕĨõ�ĲĒėĲċøġęĳčõĦėüĥĈõĦėİĞʀčċĦûıĎĎĴĈčĦĕĨõ�
õĦėõĽĦğčĈõĦėċĽĦûĦčöġûİøėīġöɿĦĖİĞĕīġč�õĦėõĽĦğčĈõĦėċĽĦûĦčıĎĎĞıĉčĈĦėʃĈİġÿĩıġęıęĤİġķõİċķčİġÿĩıġę
� 1SJODJQMFT�UIFPSJFT�BOE�QSBDUJDFT�JO�CBTJD�SPVUFS�DPOʺHVSBUJPO�TUBUJD�SPVUF�EZOBNJD�SPVUF�
SPVUJOH�EZOBNJD�QSPUPDPMT�7-"/�DPOʺHVSBUJPO�TUBOEBSE�"$-�BOE�FYUFOEFE�"$-�DPOʺHVSBUJPO

�������� êŠÜÜāêòÿãăøßŞÐĀéÓöāððĀēèÓÖċÓòĆüÑŚāñ� �	�����

� "SUJȾDJBM�*OUFMMJHFODF�BOE�/FUXPSL�4FDVSJUZ�
� ğęĥõõĦė�ċĘĝĂĩ�ıęĤõĦėđɸõďăĨĎĥĉĨİõĩĸĖěõĥĎøěĦĕĕĥĸčøûİøėīġöɿĦĖ�ĔĥĖøĬõøĦĕċĦûøġĕĒĨěİĉġėʃ�ÿġēĉʃıěėʃ
ďėĤĞûøʃėʀĦĖ�ėĤĎĎõĦėĉėěüüĥĎıęĤõĦėďɻġûõĥčõĦėĎĬõėĬõ�Ĵēėʃěġęęʃ�õĦėěĨİøėĦĤğʃĔĥĖøĬõøĦĕıęĤõĦėĲüĕĉĩ��ıęĤ
õĦėďėĤĖĬõĉʃĳþʀďʅāāĦďėĤĈĨĝĄʃĳčõĦėĞčĥĎĞčĬčøěĦĕĕĥĸčøûİøėīġöɿĦĖ
� 1SJODJQMFT�UIFPSJFT�BOE�QSBDUJDFT�JO�OFUXPSL�TFDVSJUZ�DPNQVUFS�UISFBUT�NBMJDJPVT�TPGUXBSF�
JOUSVTJPO�EFUFDUJPO�BOE�QSFWFOUJPO�TZTUFNT�ʺSFXBMM�UISFBU�BOE�BUUBDLJOH�BOBMZTJT�BOE�BQQMJDBUJPO�PG�
VTJOH�BSUJʺDJBM�JOUFMMJHFODF�UP�TVQQPSU�OFUXPSL�TFDVSJUZ



32  

�������� öăæñāÐāòċÑśāòúĀùôĀé� �	�����

 Cryptography
� ğęĥõõĦė� ċĘĝĂĩ� ıęĤõĦėđɸõďăĨĎĥĉĨİõĩĸĖěõĥĎěĨĨċĖĦõĦėİöʀĦėğĥĞęĥĎ� õėĤĎěčõĦėİöʀĦėğĥĞıęĤĊġĈėğĥĞ
öʀġĕĭę� õĦėİöʀĦėğĥĞöʀġĕĭęıĎĎõĬāıüĞĕĕĦĉėıęĤıĎĎõĬāıüġĞĕĕĦĉė� ĕĦĉėĄĦčõĦėİöʀĦėğĥĞöʀġĕĭę� õĦėıĢþ� 
õĦėĞėʀĦûıęĤõĦėıęõİďęĩĸĖčõĬāıüĞĦČĦėćĤ�ęĦĖİÿķčĉʃĈĨüĨċĥę�ĳĎėĥĎėġûĈĨüĨċĥę�ıęĤõĦėďėĤĖĬõĉʃĳþʀďʅāāĦďėĤĈĨĝĄʃ
ėɿěĕõĥĎěĨċĖĦõĦėİöʀĦėğĥĞęĥĎ
� 1SJODJQMFT� UIFPSJFT� BOE� QSBDUJDFT� JO� DSZQUPHSBQIZ� EBUB� FODSZQUJPO� BOE� EFDSZQUJPO�
QSPDFTTFT�EBUB�FODSZQUJPO�VTJOH�TZNNFUSJD�BOE�BTZNNFUSJD�LFZT�EBUB�FODSZQUJPO�TUBOEBSET�IBTIJOH�
QVCMJD�LFZ�HFOFSBUJPO�BOE�FYDIBOHFT�EJHJUBM�TJHOBUVSF�EJHJUBM�DFSUJʺDBUF�BOE�BQQMJDBUJPO�PG�VTJOH�
BSUJʺDJBM�JOUFMMJHFODF�JO�DSZQUPHSBQIZ

�������� ÐāòíăùĈ×èŞäĀöäè� �	�����

 Authentication
� ğęĥõõĦė�ċĘĝĂĩ�ıęĤõĦėđɸõďăĨĎĥĉĨİõĩĸĖěõĥĎõĦėĒĨĞĭüčʃĉĥěĉč�ďėĤİĔċöġûõĦėĒĨĞĭüčʃĉĥěĉč�õĦėĒĨĞĭüčʃ 
ĉĥěĉčĲĈĖĳþʀėğĥĞĐɿĦč� õĦėĒĨĞĭüčʃĉĥěĉčıĎĎĞġûďʅüüĥĖ� õĦėĒĨĞĭüčʃĉĥěĉčıĎĎğęĦĖďʅüüĥĖ� õĦėĒĨĞĭüčʃĉĥěĉčĲĈĖ 
þĩěĕĨĉĨ�õĦėõĽĦğčĈĞĨċČĨļ�ıęĤõĦėďėĤĖĬõĉʃĳþʀďʅāāĦďėĤĈĨĝĄʃĳčõĦėĒĨĞĭüčʃĉĥěĉč
� 1SJODJQMFT� UIFPSJFT� BOE� QSBDUJDFT� JO� BVUIFOUJDBUJPO� UZQFT� PG� BVUIFOUJDBUJPO� QBTTXPSE�
CBTFE�BVUIFOUJDBUJPO�UXP�GBDUPS�BVUIFOUJDBUJPO�NVMUJ�GBDUPS�BVUIFOUJDBUJPO�CJPNFUSJD�BVUIFOUJDBUJPO�
QFSNJTTJPOT�BOE�BQQMJDBUJPO�PG�BSUJʺDJBM�JOUFMMJHFODF�JO�BVUIFOUJDBUJPO

��������ċæÓčèčôñĄéôĒüÐċÙèČôÿùÐćôċÖăèãă×ăæĀô� �	�����

� #MPDLDIBJO�5FDIOPMPHZ�BOE�$SZQUPDVSSFODZ
� ğęĥõõĦė�ċĘĝĂĩ�ıęĤõĦėđɸõďăĨĎĥĉĨİõĩĸĖěõĥĎċĽĦûĦčöġûİċøĲčĲęĖĩĎęķġõİþč�İċøĲčĲęĖĩĎĥāþĩıĎĎõėĤüĦĖ�
ĞɿěčďėĤõġĎĒīĹčĄĦčöġûĎęķġõİþč� ďėĤİĔċöġûĎęķġõİþč� õĦėėĥõĝĦøěĦĕĕĥĸčøûöġûĎęķġõİþč� õĦėıĢþıęĤ 
õĦėİöʀĦėğĥĞ�ĞõĬęİûĨčĈĨüĨċĥęıęĤõĦėċĽĦČĬėõėėĕ�ıęĤõĦėďėĤĖĬõĉʃĳþʀûĦčİċøĲčĲęĖĩĎęķġõİþčıęĤĞõĬęİûĨčĈĨüĨċĥę
� 1SJODJQMFT�UIFPSJFT�BOE�QSBDUJDFT�JO�CMPDLDIBJO�UFDIOPMPHZ�EJTUSJCVUFE�MFEHFS�UFDIOPMPHZ�
GVOEBNFOUBM�FMFNFOUT�PG�CMPDLDIBJO�UZQFT�PG�CMPDLDIBJO�TFDVSJUZ�PG�CMPDLDIBJO�IBTIJOH�BOE�FODSZQUJPO�
DSZQUPDVSSFODZ�BOE�USBOTBDUJPO�BOE�BQQMJDBUJPO�PG�CMPDLDIBJO�UFDIOPMPHZ�BOE�DSZQUPDVSSFODZ

�������� êŠÜÜāêòÿãăøßŞĎèòÿééÓôāöãŞ� �	�����

� "SUJȾDJBM�*OUFMMJHFODF�JO�$MPVE�4ZTUFN
� ğęĥõõĦė� ċĘĝĂĩ� ıęĤõĦėđɸõďăĨĎĥĉĨİõĩĸĖěõĥĎďʅāāĦďėĤĈĨĝĄʃĳčėĤĎĎøęĦěĈʃ� � þčĨĈöġûėĤĎĎøęĦěĈʃ� 
õĦėĳğʀĎėĨõĦėĎčėĤĎĎ� øęĦěĈʃ� ûĦčěĨüĥĖċĩĸİõĩĸĖěöʀġûõĥĎďʅāāĦďėĤĈĨĝĄʃĳčėĤĎĎøęĦěĈʃ� õĦėďėĤĖĬõĉʃĳþʀ 
ďʅāāĦďėĤĈĨĝĄʃİĒīĸġõĦėĳğʀĎėĨõĦėÿġēĉʃıěėʃ� õĦėĳğʀĎėĨõĦėıĒęĉēġėʃĕ� õĦėĳğʀĎėĨõĦė� ĲøėûĞėʀĦûĒīĹčĄĦč� ıęĤ 
õĦėĳğʀĎėĨõĦėüĥĈİõķĎöʀġĕĭę
� 1SJODJQMFT�UIFPSJFT�BOE�QSBDUJDFT�JO�BSUJʺDJBM�JOUFMMJHFODF�JO�DMPVE�TZTUFN�UZQFT�PG�DMPVE�
TZTUFN�DMPVE�TFSWJDFT�SFTFBSDIFT�JO�BSFB�PG�BSUJʺDJBM� JOUFMMJHFODF�JO�DMPVE�TZTUFN��BQQMJDBUJPO�PG�
BSUJʺDJBM�JOUFMMJHFODF�JO�TPGUXBSF�BT�B�TFSWJDF�QMBUGPSN�BT�B�TFSWJDF�JOGSBTUSVDUVSF�BT�B�TFSWJDF�BOE�
TUPSBHF�BT�B�TFSWJDF
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�������� ÐāòċÑĄñèčêòČÐòðêŠÜÜāêòÿãăøßŞéèüćêÐòâŞďüčüæĄ� �	�����

� "SUJȾDJBM�*OUFMMJHFODF�1SPHSBNNJOH�PO�*P5�%FWJDFT
� ğęĥõõĦė� ċĘĝĂĩ� ıęĤõĦėđɸõďăĨĎĥĉĨİõĩĸĖěõĥĎĴġĲġċĩıęĤďʅāāĦďėĤĈĨĝĄʃĎčġĬďõėćʃĴġĲġċĩġĬďõėćʃĴġ
ĲġċĩıęĤõĦėİþīĸġĕĉɿġ�õĦėİöĩĖčĲďėıõėĕøěĎøĬĕġĬďõėćʃĴġĲġċĩ� İēėĕİěĨėʃõďʅāāĦďėĤĈĨĝĄʃĞĽĦğėĥĎġĬďõėćʃĴġĲġċĩ�
õėĤĎěčõĦėıęĤğęĥõõĦėİöĩĖčĲďėıõėĕďʅāāĦďėĤĈĨĝĄʃĎčġĬďõėćʃĴġĲġċĩ�ıęĤõĦėďėĤĖĬõĉʃĳþʀİĒīĸġıõʀďʅāğĦûĦč
üėĨû
�������������1SJODJQMFT�UIFPSJFT�BOE�QSBDUJDFT�JO�*P5�BOE�BSUJʺDJBM�JOUFMMJHFODF�PO�*P5�EFWJDFT�*P5�EFWJDFT�
BOE�DPOOFDUJPOT�QSPHSBNNJOH�GPS�DPOUSPMMJOH�*P5�EFWJDFT�BSUJʺDJBM�JOUFMMJHFODF�GSBNFXPSLT�GPS�*P5�
EFWJDFT�QSPDFTT�BOE�QSJODJQMFT�PG�BSJUJʺDJBM�JOUFMMJHFODF�QSPHSBNNJOH�PO�*P5�EFWJDFT�BOE�BQQMJDBUJPOT�
GPS�TPMWJOH�UIF�SFBM�XPSME�QSPCMFNT

�������� Ðāò÷ąÐøāċØíāÿċòĆēüÖæāÖãśāèċæÓčèčôñĄÐāòùĆēüùāòñćÓĎúðŚČôÿÓöāððĀēèÓÖċÓòĆüÑŚāñ� �	�����

� 4FMFDUFE�5PQJD�JO�/FX�&SB�$PNNVOJDBUJPO�5FDIOPMPHZ�BOE�/FUXPSL�4FDVSJUZ�
� ğĥěöʀġċĦûĈʀĦčİċøĲčĲęĖĩõĦėĞīĸġĞĦėĖĬøĳğĕɿıęĤøěĦĕĕĥĸčøûİøėīġöɿĦĖÿĪĸûĴĕɿĴĈʀĎėėüĬġĖĭɿĳčěĨþĦċĩĸİďɶĈĞġč
ĳčğęĥõĞĭĉė�ğĥěöʀġċĩĸİõĩĸĖěöʀġûõĥĎďėĤİĈķčĳğĕɿ�Ķ�ċĦûĈʀĦčİċøĲčĲęĖĩ�õĦėĞīĸġĞĦėĖĬøĳğĕɿıęĤøěĦĕĕĥĸčøûİøėīġöɿĦĖ
� /FX�FSB�DPNNVOJDBUJPO�UFDIOPMPHZ�BOE�OFUXPSL�TFDVSJUZ�UPQJD�UIBU�EPFT�OPU�JODMVEF�JO�
UIF�DVSSJDVMVN��5IF�UPQJD�TIPVME�SFMBUF�UP�FNFSHJOH�OFX�FSB�DPNNVOJDBUJPO�UFDIOPMPHZ�BOE�OFUXPSL�
TFDVSJUZ�JTTVF

�������� ÐāòíĀáèāċÐðéèčÚċÙĄñôċèĒäċöăòŞÐ� �	�����

 Social Network Game Development
� ğęĥõõĦė�ċĘĝĂĩ�ıęĤõĦėđɸõďăĨĎĥĉĨİõĩĸĖěõĥĎõĦėĒĥĆčĦİõĕĎčıĒęķĉēġėʃĕĲÿİþĩĖęİčķĉİěĨėʃõ�ġûøʃďėĤõġĎ
öġûİõĕĎčĲÿİþĩĖęİčķĉİěĨėʃõ�õĦėġġõıĎĎİõĕğęĦĖĐĭʀİęɿč�İøėīĸġûĕīġĒĥĆčĦİõĕĎčĲÿİþĩĖęİčķĉİěĨėʃõ�õĦėėĥõĝĦøěĦĕ
ĕĥĸčøûöġûİõĕĎčĲÿİþĩĖęİčķĉİěĨėʃõ�õĦėċĈĞġĎİõĕĎčĲÿİþĩĖęİčķĉİěĨėʃõ�ıęĤčĽĦĴďĳþʀĎčıĒęĉēġėʃĕĲÿİþĩĖęİčķĉİěĨėʃõ
� 1SJODJQMFT� UIFPSJFT�BOE�QSBDUJDFT� JO�TPDJBM�OFUXPSL�HBNF�EFWFMPQNFOU�DPNQPOFOU�PG�
TPDJBM�OFUXPSL�HBNFT�NVMUJ�VTFS�HBNF�EFTJHO�TPDJBM�OFUXPSL�HBNF�EFWFMPQNFOU�UPPMT�TPDJBM�OFUXPSL�
HBNF�TFDVSJUZ�TPDJBM�OFUXPSL�HBNF�UFTUJOH�BOE�JNQMFNFOUBUJPO�UP�TPDJBM�OFUXPSL�QMBUGPSN

�������� ÐāòüüÐČééČôÿùòśāÖäĀöôÿÓòùĘāúòĀéċÐð�� �	�����

 Character Design and Creation for Games 
�� ğęĥõõĦė�ċĘĝĂĩ�ıęĤõĦėđɸõďăĨĎĥĉĨİõĩĸĖěõĥĎõĦėġġõıĎĎĉĥěęĤøė�øĬćęĥõĝćĤöġûĉĥěęĤøė�ĎĬøęĨõöġû
ĉĥěęĤøė�ęĥõĝćĤčĨĞĥĖ�öġûĉĥěęĤøė�õĦėĞėʀĦûĉĥěęĤøėıĎĎ���ĕĨĉĨğėīġ���ĕĨĉĨ�õĦėİøęīĸġčĴğěöġûĉĥěęĤøė�ıęĤ 
õĦėĳþʀÿġēĉʃıěėʃ�İĒīĸġþɿěĖĳčõĦėġġõıĎĎıęĤĞėʀĦûĉĥěęĤøė
� 1SJODJQMFT�UIFPSJFT�BOE�QSBDUJDFT�JO�DIBSBDUFS�EFTJHO�DIBSBDUFS�BUUSJCVUFT�DIBSBDUFSJTUJDT�
DIBSBDUFS�CFIBWJPST�EFTJHO�PG��%�PS��%�DIBSBDUFS�DIBSBDUFS�NPWFNFOU�BOE�TPGUXBSF�VTJOH� GPS�
DIBSBDUFS�EFTJHO�BOE�DSFBUJPO

�������� êŠÜÜāêòÿãăøßŞùĘāúòĀéÐāòíĀáèāċÐð�� �	�����

� "SUJȾDJBM�*OUFMMJHFODF�GPS�(BNF�%FWFMPQNFOU
� ğęĥõõĦė�ċĘĝĂĩ�ıęĤõĦėđɸõďăĨĎĥĉĨİõĩĸĖěõĥĎďʅāāĦďėĤĈĨĝĄʃĞĽĦğėĥĎõĦėĒĥĆčĦİõĕ�ûĦčěĨüĥĖċĩĸİõĩĸĖěöʀġû
õĥĎďʅāāĦďėĤĈĨĝĄʃĞĽĦğėĥĎõĦėĒĥĆčĦİõĕ� õĦėĳþʀďʅāāĦďėĤĈĨĝĄʃİĒīĸġĒĥĆčĦİõĕ� ĈʀĦčõĦėøěĎøĬĕĉĥěęĤøė� 
õĦėøʀčğĦİĞʀčċĦû� õĦėĉĥĈĞĨčĳü� õĦėĞėʀĦûėĭďıĎĎ�õĦėİøęīĸġčĴğěöġûĉĥěęĤøė� õĦėďėĥĎėĤĈĥĎøěĦĕĖĦõûɿĦĖöġû
İõĕ�õĦėďėĥĎĒĘĉĨõėėĕöġûĉĥěęĤøėĳčİõĕ
� 1SJODJQMFT�UIFPSJFT�BOE�QSBDUJDFT�JO�BSUJʺDJBM�JOUFMMJHFODF�GPS�HBNF�EFWFMPQNFOU�SFTFBSDIFT�
JO�BSFB�PG�BSUJʺDJBM�JOUFMMJHFODF�GPS�HBNF�EFWFMPQNFOU�VTF�PG�BSUJʺDJBM�JOUFMMJHFODF�JO�HBNF�EFWFMPQNFOU�
GPS�DIBSBDUFS�DPOUSPM�QBUIʺOEJOH�EFDJTJPO�NBLJOH�QMBOOJOH�DIBSBDUFS�NPWFNFOU�QBUUFSOT�BEBQUBUJPO�
HBNF�EJʼDVMUZ�BEBQUBUJPO��HBNF�DIBSBDUFS�BEBQUBUJPO
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�������� ÐāòüüÐČééöĀäåćČôÿČüèăċðÙĀè���ðăäă������ �	�����

� �%�0CKFDU�BOE�"OJNBUJPO�%FTJHO
� ğęĥõõĦė�ċĘĝĂĩ�ıęĤõĦėđɸõďăĨĎĥĉĨİõĩĸĖěõĥĎõĦėġġõıĎĎěĥĉĊĬıęĤıġčĨİĕþĥč���ĕĨĉĨ�õĦėġġõıĎĎěĥĉĊĬ
ıęĤûĦčıġčĨİĕþĥč� �� ĕĨĉĨ� õĦėĳþʀĲďėıõėĕİĒīĸġĞėʀĦûěĥĉĊĬıęĤıġčĨİĕþĥč� �� ĕĨĉĨ� ıęĤõĦėđɸõďăĨĎĥĉĨċĩĸİõĩĸĖěöʀġûõĥĎ 
ĲøėûûĦčõĦėĞėʀĦûěĥĉĊĬıęĤıġčĨİĕþĥč���ĕĨĉĨ�
� 1SJODJQMFT� UIFPSJFT� BOE�QSBDUJDFT� JO� �%�PCKFDU� BOE� BOJNBUJPO� EFTJHO� �%�PCKFDU� BOE�
BOJNBUJPO�EFTJHO�VTJOH�QSPHSBNT�UP�DSFBUF��%�PCKFDU�BOE�BOJNBUJPO�BOE�QSBDUJDFT�JO��%�PCKFDU�
BOE�BOJNBUJPO�QSPKFDU�

�������� ÐāòüüÐČééêòÿùéÐāòâŞëĈśĎÙśãśöñêŠÜÜāêòÿãăøßŞ���������������������� ����������	�����

� 6TFS�&YQFSJFODF�%FTJHO�XJUI�"SUJȾDJBM�*OUFMMJHFODF
� ğęĥõõĦė�ċĘĝĂĩ�ıęĤõĦėđɸõďăĨĎĥĉĨİõĩĸĖěõĥĎõĦėġġõıĎĎďėĤĞĎõĦėćʃĐĭʀĳþʀ�øěĦĕĞĽĦøĥāöġûõĦėġġõıĎĎ
ďėĤĞĎõĦėćʃĐĭʀĳþʀ� ěûüėõĦėġġõıĎĎďėĤĞĎõĦėćʃĐĭʀĳþʀ� ďʅüüĥĖċĩĸĞɿûĐęĉɿġďėĤĞĎõĦėćʃĐĭʀĳþʀ� ďėĤİĈķčċĩĸİõĩĸĖěõĥĎ 
õĦėġġõıĎĎďėĤĞĎõĦėćʃĐĭʀĳþʀĳčďʅüüĬĎĥč� õĦėďėĤĖĬõĉʃĳþʀďʅāāĦďėĤĈĨĝĄʃİĒīĸġþɿěĖõĦėġġõıĎĎďėĤĞĎõĦėćʃĐĭʀĳþʀ�
ıčěĲčʀĕöġûõĦėġġõıĎĎďėĤĞĎõĦėćʃĐĭʀĳþʀ�ıęĤõĦėđɸõċĥõĝĤĳčõĦėġġõıĎĎďėĤĞĎõĦėćʃĐĭʀĳþʀ
� 1SJODJQMFT� UIFPSJFT� BOE� QSBDUJDFT� JO� VTFS� FYQFSJFODF� EFTJHO� UIF� JNQPSUBODF� PG� VTFS�
FYQFSJFODF�EFTJHO�VTFS�FYQFSJFODF�EFTJHO�DZDMF�GBDUPST�JO�VTFS�FYQFSJFODF�EFTJHO�DVSSFOU�JTTVFT�
PG�VTFS�FYQFSJFODF�EFTJHO�BQQMJDBUJPO�PG�BSUJʺDJBM�JOUFMMJHFOU�JO�VTFS�FYQFSJFODF�EFTJHO�USFOET�PG�VTFS�
FYQFSJFODF�EFTJHO�BOE�QSBDUJDFT�JO�VTFS�FYQFSJFODF�EFTJHO

�������� ċæÓčèčôñĄċðäāċöăòŞù� �	�����
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�������� İċøĲčĲęĖĩþĩěĔĦĒĞĽĦğėĥĎěĨċĖĦĜĦĞĉėʃİøėīĸġûĞĽĦġĦû� �	�����

� #JPUFDIOPMPHZ�GPS�$PTNFUJD�4DJFODF
�������� ĐĭʀďėĤõġĎõĦėĞďĦİĒīĸġĞĬöĔĦĒ� �	�����

� )FBMUI�41"�&OUSFQSFOFVS
�������� õĦėþĤęġěĥĖĈʀěĖĐęĨĉĔĥćąʃİøėīĸġûĞĽĦġĦûıęĤİĞėĨĕġĦğĦė� �	�����

� $PTNFUJDT�BOE�4VQQMFNFOUT�GPS�"OUJBHJOH
�������� ĐęĨĉĔĥćąʃďɻġûõĥčıĞûıĈĈ� �	�����

� 4VOTDSFFO�1SPEVDUT
�������� İċøĲčĲęĖĩĞĦėĞčİċĜİĒīĸġčĥõěĨċĖĦĜĦĞĉėʃİøėīĸġûĞĽĦġĦû� �	�����

� *OGPSNBUJPO�5FDIOPMPHZ�GPS�$PTNFUJD�4DJFOUJTUT
�������� İċøĲčĲęĖĩıęĤčěĥĉõėėĕİøėīĸġûĞĽĦġĦûüĦõĒīþİĜėĝĄõĨüĄĦčėĦõ� �	�����

� 5FDIOPMPHZ�BOE�*OOPWBUJPO�PG�$PTNFUJDT�GSPN�-PDBM�&DPOPNJD�1MBOUT
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�������� İøėīĸġûĞĽĦġĦûüĦõġĦğĦė� �	�����

� 'PPE�CBTFE�$PTNFUJDT������������������������������������������������������������
�������� İĔĞĥþüĬęþĩĒİĒīĸġõĦėĈĭıęĐĨěğčĥû�� �	�����

� 1IBSNBCJPUJDT�GPS�4LJO�$BSF������������������������
�������� õĦėĉĥĹûĉĽĦėĥĎĐęĨĉĔĥćąʃĳčøėĥěİėīġč� �	�����

� $PTNFUJD�'PSNVMBUJPOT�GPS�)PVTFIPME
�������� čĹĽĦĕĥčğġĕėĤİğĖİĒīĸġĞĬöĔĦĒ� �	�����

� &TTFOUJBM�0JMT�GPS�)FBMUI
�������� õĦėġġõıĎĎĞĊĦčċĩĸıęĤõėĤĎěčõĦėĐęĨĉİøėīĸġûĞĽĦġĦû�� �	�����

� 'BDUPSZ�%FTJHO�BOE�$PTNFUJD�.BOVGBDUVSJOH�1SPDFTT
�������� õĦėĒĥĆčĦĐęĨĉĔĥćąʃİøėīĸġûĞĽĦġĦû� �	�����

� $PTNFUJD�1SPEVDU�%FWFMPQNFOU
�������� õĦĖěĨĔĦøĜĦĞĉėʃıęĤĞėĩėěĨċĖĦĞĽĦğėĥĎěĨċĖĦĜĦĞĉėʃİøėīĸġûĞĽĦġĦû� �	�����

� "OBUPNZ�BOE�1IZTJPMPHZ�GPS�$PTNFUJD�4DJFODF

 	-@ĉ)/<�:%Ă	#+82"	:+�č/<�:�=&� c�3!ĉ/*	<����
�������� õĦėđɸõûĦčċĦûěĨċĖĦĜĦĞĉėʃİøėīĸġûĞĽĦġĦû���� �	������

� 1SPGFTTJPOBM�*OUFSOTIJQ�JO�$PTNFUJD�4DJFODF�

3)/�/<�:D-?5	D2+=H)ĉ!Ċ5*	/ĉ:�� f�3!ĉ/*	<�
 ĳğʀİęīġõİėĩĖčėĦĖěĨþĦġīĸč� Ķ� ġĩõĴĕɿčʀġĖõěɿĦ� �� ğčɿěĖõĨĉ� ĳčğęĥõĞĭĉėėĤĈĥĎďėĨāāĦĉėĩöġûĕğĦěĨċĖĦęĥĖ
ĞěčĈĬĞĨĉ�ĲĈĖĴĕɿÿĹĽĦõĥĎėĦĖěĨþĦċĩĸİøĖİėĩĖčĕĦıęʀě�ıęĤĴĕɿİďʇčėĦĖěĨþĦċĩĸõĽĦğčĈĳğʀİėĩĖč�ĲĈĖĴĕɿčĥĎğčɿěĖõĨĉėěĕĳčİõćąʃ
õĦėĞĽĦİėķüğęĥõĞĭĉė�
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�µ�̄ �¶�´¤¥´¤©¶�´�
¬´�´©¶�´©¶�¤´ª´¬�¥qÂ�¥¹Ê¯�¬µ�̄ ´�

�������� ċÓðĄíĆĔèßāè�� �	�����
�
 Fundamentals of Chemistry 
 ĲøėûĞėʀĦûġĤĉġĕ�ďėĨĕĦćĞĦėĞĥĕĒĥčČʃ�ĉĦėĦûČĦĉĬ�ĒĥčČĤİøĕĩ�ıõʁĞ�öġûıöķû�öġûİğęě�ıęĤĞĦėęĤęĦĖ�
ġĬćğĒęĜĦĞĉėʃ� üęčĜĦĞĉėʃ� ĞĕĈĬęİøĕĩ� õėĈ�İĎĞ� İøĕĩčĨěİøęĩĖėʃıęĤėĥûĞĩİĎīĹġûĉʀč� İøĕĩġĨčċėĩĖʃ� ĞĦėĐęĨĉĔĥćąʃ
ČėėĕþĦĉĨ� İøĕĩĞĨĸûıěĈęʀġĕ� ıęĤİÿčİÿġėʃċĦûİøĕĩ� õĦėďėĤĖĬõĉʃİčīĹġğĦĳğʀĞġĈøęʀġûõĥĎĞĦöĦ� ıęĤõĦėďăĨĎĥĉĨõĦė 
ĳčğĥěöʀġċĩĸİõĩĸĖěöʀġû
� "UPNJD�TUSVDUVSF��TUPJDIJPNFUSZ��QFSJPE�UBCMF�PG�UIF�FMFNFOUT��DIFNJDBM�CPVOEJOH��HBT�TPMJE�
MJRVJE�BOE�TPMVUJPO��UIFSNPEZOBNJDT��LJOFUJDT��DIFNJDBM�FRVJMJCSJVN��BDJET�BOE�CBTFT��CBTJD�OVDMFBS�
DIFNJTUSZ�BOE�SBEJPMPHZ��PSHBOJD�DIFNJTUSZ�OBUVSBM�QSPEVDU�TVCTUBODFT��FOWJSPONFOUBM�DIFNJTUSZ��
DIFNJDBM�TFOTPST��BQQMJDBUJPO�PG�SFMFWBOU�LOPXMFEHF�BOE�SFMBUFE�XPSLTIPQT

�������� ÙĄööăæñāíĆĔèßāè� �	�����
�
 Fundamentals of Biology
� İÿęęʃıęĤİĕıċĎġęĨÿĪĕ�õėĤĎěčõĦėċĽĦûĦčöġûėĤĎĎĉɿĦû�Ķ�ĳčĞĨĸûĕĩþĩěĨĉ�ĒĥčČĬĜĦĞĉėʃ�ěĨěĥĆčĦõĦėøěĦĕ
ğęĦõğęĦĖċĦûþĩěĔĦĒ�čĨİěĜěĨċĖĦıęĤĒĘĉĨõėėĕ�ıęĤċĽĦďăĨĎĥĉĨõĦėċĩĸİõĩĸĖěöʀġû
� $FMM�BOE�NFUBCPMJTN��CPEZ�TZTUFNT�PG�MJWJOH�UIJOHT��HFOFUJDT��FWPMVUJPO��CJPEJWFSTJUZ��FDPMPHZ�
BOE�CFIBWJPS��BOE�SFMBUFE�XPSLTIPQT

�������� ČÓôÓĈôĀù�� �	�����
�
 Calculus 
� ēʅûõʃþĥč�ęĨĕĨĉıęĤøěĦĕĉɿġİčīĸġûöġûēʅûõʃþĥč�ġčĬĒĥčČʃöġûēʅûõʃþĥčıęĤõĦėďėĤĖĬõĉʃ�øěĦĕİėķěıęĤøěĦĕİėɿû�
ďʅāğĦøɿĦĞĭûĞĬĈ�ĉĸĽĦĞĬĈ� ġĥĉėĦĞĥĕĒĥċČʃ� õĦėěĨİøėĦĤğʃĞɿěčİĒĨĸĕ� ďėĨĒĥčČʃĴĕɿüĽĦõĥĈİöĉöġûēʅûõʃþĥč� ıęĤİċøčĨøõĦėğĦ 
ďėĨĒĥčČʃ
� 'VODUJPOT�MJNJUT�BOE�DPOUJOVJUZ�PG�B�GVODUJPO��EFSJWBUJWF�PG�B�GVODUJPO�BOE�BQQMJDBUJPO��WFMPDJUZ�
BOE�BDDFMFSBUJPO��NBYJNVN�BOE�NJOJNVN�QSPCMFNT��SFMBUFE�SBUFT��NBSHJOBM�BOBMZTJT��JOEFʺOJUF�JOUFHSBM�
BOE�UFDIOJRVFT�PG�JOUFHSBUJPO

��������îőùăÐùŞíĆĔèßāè� �	�����
�
 Fundamentals of Physics
� ėĤĎĎğčɿěĖıęĤİěõİĉġėʃ� ıėûıęĤõĂõĦėİøęīĸġčċĩĸ� ûĦčıęĤĒęĥûûĦč� õĦėĈęıęĤĲĕİĕčĉĥĕ� ĞĕĈĬę
õęıęĤĞĔĦĒĖīĈğĖĬɿč�øęīĸčıęĤİĞĩĖû�öġûĴğę�ġĬćğĒęĜĦĞĉėʃ�ĴēēɻĦ�ıĕɿİğęķõ�ċĥĜčĜĦĞĉėʃ�ıęĤõĦėďăĨĎĥĉĨõĦė 
ĳčğĥěöʀġċĩĸİõĩĸĖěöʀġû
� 4ZTUFN�PG�VOJUT�BOE�WFDUPS�� GPSDF�BOE� MBXT�PG�NPUJPO��XPSL�BOE�FOFSHZ�� JNQVMTF�BOE�
NPNFOUVN��FRVJMJCSJVN�BOE�FMBTUJDJUZ��TPVOE�BOE�XBWFT��̒ VJE��UIFSNPEZOBNJDT��FMFDUSJDJUZ��NBHOFUJTN��
PQUJDT��BOE�SFMBUFE�XPSLTIPQT
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�������� ċùśèæāÖüāÙĄíČôÿéćÓôăÐïāíèĀÐöăæñā÷āùäòŞċÓòĆēüÖùĘāüāÖ� �	�����

 Career Paths and Personality of Cosmetic Scientists
� ěĨċĖĦĜĦĞĉėʃİøėīĸġûĞĽĦġĦû�ěĨěĥĆčĦõĦėıęĤĔĦĒėěĕöġûěĨċĖĦĜĦĞĉėʃİøėīĸġûĞĽĦġĦûĳčėĤĈĥĎďėĤİċĜıęĤ
ėĤĈĥĎĞĦõę�ĎċĎĦċĉɿġõĦėĒĥĆčĦďėĤİċĜ�İĞʀčċĦûġĦþĩĒĞĽĦğėĥĎčĥõěĨċĖĦĜĦĞĉėʃİøėīĸġûĞĽĦġĦû�ċĥõĝĤċĩĸüĽĦİďʇčĳč
Ĝĉěėėĝċĩĸ����õĦėõʀĦěĞĭɿİĞʀčċĦûġĦþĩĒĳčėĤĈĥĎĞĦõę�ıėûĎĥčĈĦęĳü�ıęĤıėûüĭûĳüõĦėĒĥĆčĦĎĬøęĨõĔĦĒ�õĦėıĉɿûõĦĖ 
ıęĤċėûĐĕċĩĸİĞėĨĕĎĬøęĨõĔĦĒ� õĦėĞėʀĦûĉĥěĉč� ıęĤĒĥĆčĦĉĥěĉčĳğʀİďʇčıĎėčĈʃ� øěĦĕûĦĕċĩĸİõĨĈüĦõĔĦĖĳčüĨĉĳü� 
İċøčĨøøěĦĕĞĽĦİėķüĳčõĦėĒĭĈġĖɿĦûĐĭʀčĽĦ� ıęĤõĦėĞīĸġĞĦėĔĦĝĦõĦĖĈʀěĖøěĦĕĕĥĸčĳü� ıčěĲčʀĕöġûİøėīĸġûĞĽĦġĦû 
ĳčĉęĦĈ�õĦėĒĥĆčĦĐęĨĉĔĥćąʃĉĦĕøěĦĕĉʀġûõĦėöġûęĭõøʀĦ�ıęĤıčěĲčʀĕċĦûİøėīĸġûĞĽĦġĦû
� $PTNFUJD�TDJFODF��FWPMVUJPO�BOE�PWFSWJFX�PG�DPTNFUJD�TDJFODF�JO�OBUJPOBM�BOE�JOUFSOBUJPOBM�
QFSTQFDUJWFT�� SPMFT� UP�DPVOUSZ�EFWFMPQNFOU��DBSFFS�QBUIT� GPS�B�DPTNFUJD�TDJFOUJTU��FTTFOUJBM���TU�
DFOUVSZ�TLJMMT��JOUFSOBUJPOBM�DBSFFS�QBUIT��JOTQJSBUJPO�BOE�NPUJWBUJPO��QFSTPOBMJUZ�EFWFMPQNFOU��ESFTT�
BOE�IBJSTUZMFT�GPS�HPPE�QFSTPOBMJUZ��CVJMEJOH�QFSTPOBM�JEFOUJUZ�BOE�QFSTPOBM�CSBOE��CFBVUZ�GSPN�XJUIJO��
TVDDFTTGVM�TQFBLJOH�UFDIOJRVFT�BT�B�MFBEFS��BOE�DPOʺEFOU�CPEZ�MBOHVBHF�DPNNVOJDBUJPO��NBSLFU�
USFOET�PG�DPTNFUJDT��DVTUPNFS�CBTFE�QSPEVDU�EFWFMPQNFOU�BOE�DPTNFUJDT�USFOET

�������� ÙĄööăæñāÑüÖċÚôôŞ�� �	�����
�
 Cell Biology
 Ğİĉķĕİÿęęʃ� ěĥăüĥõėöġûİÿęęʃ� ĎċĎĦċþĩěĲĕİęõĬęĉɿġİÿęęʃĐĨěğčĥûĳčõĦėİüėĨāıęĤõĦėĉĦĖöġûİÿęęʃ� 
øěĦĕİďʇčĒĨĝĉɿġİÿęęʃ�ıęĤİċøčĨøĳčõĦėĜĪõĝĦþĩěěĨċĖĦöġûİÿęęʃıęĤõĦėİĒĦĤİęĩĹĖûİÿęęʃ
� 4UFN�DFMMT��DFMM�DZDMF��CJPNPMFDVMBS�GVODUJPO�BHBJOTU�QSPMJGFSBUJPO�BOE�EFBUI�PG�TLJO�DFMMT��
DFMM�DZUPUPYJDJUZ��BOE�UFDIOJRVFT�PG�TUVEZJOH�DFMM�CJPMPHZ�BOE�DFMM�DVMUVSF�

�������� ċÓðĄöăċÓòāÿúŞĎèöăæñā÷āùäòŞċÓòĆēüÖùĘāüāÖ�� �	�����

 Analytical Chemistry in Cosmetic Science
� õĦėěĨİøėĦĤğʃİþĨûøĬćĔĦĒ�ıęĤİþĨûďėĨĕĦćöġûĐęĨĉĔĥćąʃİøėīĸġûĞĽĦġĦû�İċøčĨøĴċİċėþĥč�ıęĤİċøčĨøĞİďõ
ĲĉėĞĲõďɷ�ĲøėĕĦĲĉõėĦēɷ�İċøčĨøõĦėěĨİøėĦĤğʃöčĦĈġčĬĔĦø�õĦėĉėěüĞġĎıęĤĎɿûþĩĹĲøėûĞėʀĦû�ıęĤġûøʃďėĤõġĎ
öġûĞĦėĞĽĦøĥā�
� 2VBMJUBUJWF� BOE� RVBOUJUBUJWF� BOBMZTJT� PG� DPTNFUJD� QSPEVDUT�� UJUSBUJPO�� TQFDUSPTDPQJD��
DISPNBUPHSBQIZ��QBSUJDMF�TJ[F�BOBMZTJT��DIFNJDBM�TUSVDUVSF�EFUFSNJOBUJPO

�������� ÙĄöċÓðĄùĘāúòĀéöăæñā÷āùäòŞċÓòĆēüÖùĘāüāÖ�� �	�����
�
 Biochemistry for Cosmetic Science 
� ĞĦėþĩěĲĕİęõĬęĉɿĦû� Ķ� øĦėʃĲĎĴĢİĈėċ� ęĨĒĨĈ� čĨěøęĩĲġĴċĈʃıęĤõėĈčĨěøęĩġĨõ� õėĈġĤĕĨĲčıęĤĲďėĉĩč�
İġčĴÿĕʃ�ıęĤõĦėďėĤĖĬõĉʃİďʇčěĥĉĊĬĈĨĎĳčİøėīĸġûĞĽĦġĦû�İĕĉĦĎġęĨÿĪĕöġûĞĦėþĩěĲĕİęõĬę�ıęĤİċøčĨøċĦûġćĭþĩěěĨċĖĦ
İõĩĸĖěõĥĎěĨċĖĦĜĦĞĉėʃİøėīĸġûĞĽĦġĦû�
� #JPNPMFDVMFT�DBSCPIZESBUF�MJQJE�OVDMFPUJEFT�BOE�OVDMFJD�BDJE�BNJOP�BDJE�BOE�QSPUFJO�
FO[ZNFT�BOE�BQQMJDBUJPOT�UP�DPTNFUJD�SBX�NBUFSJBMT��NFUBCPMJTN�PG�CJPNPMFDVMFT��BOE�NPMFDVMBS�
UFDIOJRVFT�JO�DPTNFUJD�TDJFODF
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�������� ċÓðĄêòÿñćÐäŞùĘāúòĀéöăæñā÷āùäòŞċÓòĆēüÖùĘāüāÖ� �	�����

 Applied Chemistry for Cosmetic Science
 õĦėüĽĦıčõıęĤõĦėİėĩĖõþīĸġĞĦėďėĤõġĎġĨčċėĩĖʃ�ĞİĉġėĨĲġİøĕĩ�ďăĨõĨėĨĖĦıęĤõęĴõĳčĞĦėďėĤõġĎġĨčċėĩĖʃ�
ĴĢĲĈėøĦėʃĎġč� ğĕĭɿēʅûõʃþĥĸčöġûĞĦėďėĤõġĎġĨčċėĩĖʃ� õĦėüĽĦıčõıęĤõĦėĞõĥĈĞĦėĞĕĈĬęěĥăĔĦø� õĦėęĤęĦĖıęĤ 
ĴġĲÿĲċčĨõ�ĴġĲÿİċġĕõĦėĈĭĈÿĥĎ�üęčĜĦĞĉėʃ�İċġėʃĲĕĴĈčĦĕĨõĞʃĞĽĦğėĥĎõėĤĎěčõĦėĐęĨĉİøėīĸġûĞĽĦġĦû�ĞĦėęĈıėû
ĉĪûĐĨě�ıęĤěĨċĖĦĜĦĞĉėʃõĦėĴğę
� $MBTTJʺDBUJPO� BOE� OPNFODMBUVSF� PG� PSHBOJD� DPNQPVOET�� TUFSFPDIFNJTUSZ�� SFBDUJPO� BOE�
NFDIBOJTN�PG�PSHBOJD�DPNQPVOET��IZESPDBSCPO��GVODUJPOBM�HSPVQT�PG�PSHBOJD�DPNQPVOET��JTPMBUJPO�
BOE�FYUSBDUJPO��QIBTF�FRVJMJCSJVN�TPMVCJMJUZ�BOE�JTPUPOJD��BETPSQUJPO�JTPUIFSN��LJOFUJDT��UIFSNPEZOBNJDT�
PG�DPTNFUJD�NBOVGBDUVSJOH�QSPDFTT��TVSGBDUBOUT��BOE�SIFPMPHZ

�������� ×ćôÙĄööăæñāČôÿöăæñāïĈðăÓćśðÐĀèùĘāúòĀéöăæñā÷āùäòŞċÓòĆēüÖùĘāüāÖ�� �	�����

 Microbiology and Immunology for Cosmetic Science
� üĬęĨčċėĩĖʃďėĤüĽĦĊĨĸčıęĤüĬęĨčċėĩĖʃõɿġĲėøĎėĨİěćĐĨěğčĥû�ıęĤþɿġûďĦõ�ĎċĎĦċöġûüĬęĨčċėĩĖʃďėĤüĽĦĊĨĸčĉɿġ
ĐĨěğčĥû�ıęĤþɿġûďĦõ�ĴĕĲøėĴĎĲġĕ�ĲďėĴĎĲġĉĨõıęĤĒėĩĴĎĲġĉĨõ�ďʅāğĦĲėøĐĨěğčĥûıęĤþɿġûďĦõċĩĸİõĨĈüĦõüĬęĨčċėĩĖʃ�
üĬęĨčċėĩĖʃďčİďɹʉġčĳčĐęĨĉĔĥćąʃİøėīĸġûĞĽĦġĦû� İċøčĨøĕĦĉėĄĦčĳčõĦėĉėěüěĨİøėĦĤğʃüĬęĨčċėĩĖʃ� ğčʀĦċĩĸöġûėĤĎĎ
ĔĭĕĨøĬʀĕõĥčċĩĸĕĩĕĦıĉɿõĽĦİčĨĈ�ıęĤİõĨĈöĪĹčĔĦĖğęĥûċĩĸĉġĎĞčġûĉɿġõĦėüĬęĨčċėĩĖʃõɿġĲėø�ĲėøĔĭĕĨıĒʀ�ıęĤõĦėėĤøĦĖİøīġû
ċĩĸĐĨěğčĥû
� /PSNBM�NJDSPCJPUB�BOE�QBUIPHFOJD�NJDSPPSHBOJTNT�PO�TLJO�BOE�JO�PSBM�DBWJUZ��SPMFT�PG�TLJO�
ʻPSB�UP�TLJO�BOE�PSBM�DBWJUZ��NJDSPCJPNFT�QSPCJPUJDT�BOE�QSFCJPUJDT��TLJO�BOE�PSBM�DBWJUZ�EJTFBTFT�GSPN�
NJDSPPSHBOJTNT��NJDSPCJBM�DPOUBNJOBUJPO�JO�DPTNFUJD�QSPEVDUT��TUBOEBSE�NFUIPET�PG�NJDSPPSHBOJTN�
BOBMZTJT��JOOBUF�BOE�BEBQUJWF�JNNVOJUZ�BT�EFGFOTF�NFDIBOJTNT�BHBJOTU�JOGFDUJPO�GSPN�NJDSPPSHBOJTNT��
BMMFSHJFT�BOE�TLJO�JSSJUBUJPO�

�������� íĆĔèßāèÐāòäĀĔÖäĘāòĀéċÓòĆēüÖùĘāüāÖ�� �	�����

 Basic Principles of Cosmetic Formulations 
� øěĦĕėĭʀĒīĹčĄĦčİõĩĸĖěõĥĎİøėīĸġûĞĽĦġĦû�ďėĤěĥĉĨİøėīĸġûĞĽĦġĦû�ĲøėûĞėʀĦûĐĨěğčĥû�õĦėĜĪõĝĦİõĩĸĖěõĥĎİċøčĨø
ĒīĹčĄĦč�ıęĤõĦėøĽĦčěčİĎīĹġûĉʀčĳčõĦėĉĥĹûĉĽĦėĥĎİøėīĸġûĞĽĦġĦû�ĜĪõĝĦøĬćęĥõĝćĤ�øĬćĞĕĎĥĉĨ�ıęĤğčʀĦċĩĸöġûěĥĉĊĬĈĨĎ
ċĩĸĳþʀĳčİøėīĸġûĞĽĦġĦû�ğęĥõõĦėöġûėĭďıĎĎıęĤĞɿěčďėĤõġĎöġûĐęĨĉĔĥćąʃİøėīĸġûĞĽĦġĦû�đɸõďăĨĎĥĉĨõĦėİĉėĩĖĕěĥĉĊĬĈĨĎ
ċĩĸĳþʀĳčİøėīĸġûĞĽĦġĦû�ĞĦėęĈıėûĉĪûĐĨěĳčõĦėĉĥĹûĉĽĦėĥĎĉɿĦû�Ķ�ġĨĕĥęþĥč�İüę�ėĭďıĎĎčĹĽĦĳĞ�ĞĦėıöěčęġĖ�ėĭďıĎĎĐû�
öĩĹĐĪĹû�ęĤġġûđġĖ�ėĭďıĎĎıċɿû�ıęĤİĒĞĉʃ�
� #BTJD�LOPXMFEHF�PG�DPTNFUJDT��IJTUPSZ�PG�DPTNFUJDT��TUSVDUVSF�PG�UIF�TLJO��B�TUVEZ�PG�CBTJD�
UFDIOJRVFT�BOE�DBMDVMBUJPO�PG�DPTNFUJD�GPSNVMBUJPOT��TUVEZJOH�QSPQFSUJFT�RVBMJUJFT�BOE�GVODUJPOT�PG�
SBX�NBUFSJBMT�VTFE�JO�DPTNFUJD�QSPEVDUT��QSJODJQMFT�PG�DPTNFUJD�GPSNT�BOE�JOHSFEJFOUT��XPSLTIPQT�PO�
SBX�NBUFSJBM�QSFQBSBUJPO�GPS�DPTNFUJDT��TVSGBDUBOUT�JO�DPTNFUJD�GPSNVMBUJPOT�FNVMTJPO�HFM�TPMVUJPO�
TVTQFOTJPO�QPXEFS�PJOUNFOU�TQSBZ�TUJDL�BOE�QBTUF

�������� ÐāòäĀĔÖäĘāòĀéëôăäïĀâàŞċÓòĆēüÖùĘāüāÖČäŚÖùĄ� �	�����

 Color Cosmetic Formulations
� øěĦĕėĭʀİĎīĹġûĉʀčİõĩĸĖěõĥĎĐęĨĉĔĥćąʃİøėīĸġûĞĽĦġĦûıĉɿûĞĩ�ďėĤİĔċıęĤøĬćęĥõĝćĤöġûĞĩċĩĸĳþʀĳčİøėīĸġûĞĽĦġĦû�
øěĦĕĞĽĦøĥāöġûĞĩċĩĸĳþʀĳčİøėīĸġûĞĽĦġĦû� õĦėĳþʀďėĤĲĖþčʃ� ċĘĝĂĩĞĩ� ıęĤõĦėĉėěüĞġĎĞĦėĞĩ� øěĦĕėĭʀİĎīĹġûĉʀčıęĤ 
õĦėĒĥĆčĦĉĽĦėĥĎöġûİøėīĸġûĞĽĦġĦûıĉɿûĞĩ�ıďɻûĐĥĈğčʀĦ�ĐęĨĉĔĥćąʃďõďɶĈĞĩĐĨě�İøėīĸġûĞĽĦġĦûĞĽĦğėĥĎĉĦ�İøėīĸġûĞĽĦġĦû
ĳþʀıĉɿûıõʀĕ�İøėīĸġûĞĽĦġĦûĳþʀıĉɿûďĦõ�ğėīġęĨďĞĉĨõ
� *OUSPEVDUJPO�UP�DPMPS�DPTNFUJD�QSPEVDUT��UZQFT�BOE�QSPQFSUJFT�PG�DPMPSBOUT�VTFE�JO�DPTNFUJDT��
JNQPSUBODF�PG�QJHNFOUT�JO�DPTNFUJD�QSPEVDUT��BEWBOUBHFT��DPMPS�UIFPSZ�BOE�EFUFSNJOBUJPO�PG�DPMPSBOUT��
CBTJD�LOPXMFEHF�BOE�EFWFMPQNFOU�PG�DPMPS�DPTNFUJD�GPSNVMBUJPOT��GBDF�QPXEFS�GPVOEBUJPO�QSPEVDUT�
FZF�DPTNFUJDT�CSVTIFT�BOE�MJQ�DPTNFUJDT�PS�MJQTUJDL
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�������� ÐāòäĀĔÖäĘāòĀéëôăäïĀâàŞãĈČôëăöúèĀÖ� �	�����
�
 Skin Care Formulations
� ĲøėûĞėʀĦûċĦûİøĕĩıęĤõĦĖĔĦĒöġûĐĨěğčĥû�õĦėĉĥĹûĉĽĦėĥĎĐęĨĉĔĥćąʃİøėīĸġûĞĽĦġĦûĞĽĦğėĥĎĐĨěğčĥû� ĴĈʀıõɿ�
ĐęĨĉĔĥćąʃþĤęġěĥĖ�ĐęĨĉĔĥćąʃĳğʀøěĦĕþĬɿĕþīĹč�ĐęĨĉĔĥćąʃċĽĦĳğʀĐĨěõėĤüɿĦûĳĞ�ĐęĨĉĔĥćąʃďɻġûõĥčıĞûıĈĈ�ĐęĨĉĔĥćąʃ
ĞĽĦğėĥĎĐĨěıĒʀûɿĦĖ�ĐęĨĉĔĥćąʃöüĥĈĞĨě�ĐęĨĉĔĥćąʃėĤûĥĎİğûīĸġıęĤõęĨĸčõĦĖ�ĐęĨĉĔĥćąʃöĥĈĐĨě�ĐęĨĉĔĥćąʃčěĈĉĥě�ĐęĨĉĔĥćąʃ
ĒġõĐĨě�ĐęĨĉĔĥćąʃċĽĦøěĦĕĞĤġĦĈĐĨě�ıęĤĐęĨĉĔĥćąʃĈĭıęþɿġûďĦõ�ıęĤõĦėđɸõďăĨĎĥĉĨİċøčĨøõĦėİĉėĩĖĕĐęĨĉĔĥćąʃ
ĈĭıęĐĨěğčĥû
� $IFNJDBM�BOE�QIZTJDBM�QSPQFSUJFT�PG�UIF�TLJO��DPTNFUJD�GPSNVMBUJPOT�PG�TLJO�DBSF��BOUJ�BHJOH�
QSPEVDUT�NPJTUVSJ[FST�XIJUFOJOH�QSPEVDUT�TVOTDSFFOT�QSPEVDUT�GPS�TFOTJUJWF�TLJO�BDOF�QSPEVDUT�
BOUJ�QFSTQJSBOUT�BOE�EFPEPSBOUT�TDSVCT�NBTTBHF�QSPEVDUT�TLJO�DMFBOTJOH�QSPEVDUT�BOE�PSBM�IZHJFOF�
QSPEVDUT��XPSLTIPQT�PO�TLJO�DBSF�QSPEVDU�QSFQBSBUJPO

�������� ÐāòùĆēüùāòïāøāüĀÖÐóøùĘāúòĀéöăæñā÷āùäòŞċÓòĆēüÖùĘāüāÖ�� �	�����

 Communicative English for Cosmetic Science
 õĦėĞčċčĦĔĦĝĦġĥûõĘĝ�õĦėĳþʀøĽĦĜĥĒċʃ�ěęĩ�ıęĤďėĤĲĖøĳčõĦėĞėĬďøěĦĕ�õĦėěĨİøėĦĤğʃĉĩøěĦĕ�ıęĤ
õĦėıĞĈûøěĦĕøĨĈİğķčİĒīĸġďėĤĖĬõĉʃĳþʀõĥĎěĨċĖĦĜĦĞĉėʃİøėīĸġûĞĽĦġĦû
� &OHMJTI�DPOWFSTBUJPO��VTF�PG�WPDBCVMBSZ�QISBTFT�BOE�TFOUFODFT�JO�TVNNBSJ[BUJPO��BOBMZTJT�
JOUFSQSFUBUJPO�HJWJOH�PQJOJPOT�BOE�BQQMJDBUJPO�UP�DPTNFUJD�TDJFODF

�������� ëôăäïĀâàŞçòòðÙāäăĎèċÓòĆēüÖùĘāüāÖ�� �	�����

 Natural Products in Cosmetics 
� ĔĦĒėěĕöġûĐęĨĉĔĥćąʃČėėĕþĦĉĨ� ĞĦėďĄĕĔĭĕĨıęĤĞĦėċĬĉĨĖĔĭĕĨ� ĜĪõĝĦþčĨĈ� ğčʀĦċĩĸıęĤ� þĩěĞĥûİøėĦĤğʃ
öġûĞĦėċĬĉĨĖĔĭĕĨ� ĜĪõĝĦċĘĝĂĩıęĤďăĨĎĥĉĨõĦė� õĦėĞõĥĈ� õĦėıĖõıęĤõĦėĒĨĞĭüčʃİġõęĥõĝćʃöġû� ĞĦėċĬĉĨĖĔĭĕĨ�
øĬćĞĕĎĥĉĨċĦûõĦĖĔĦĒ�ċĦûİøĕĩ�ıęĤøěĦĕİďʇčĒĨĝöġûĞĦėċĬĉĨĖĔĭĕĨ�õĦėďėĤĖĬõĉʃĳþʀĞĦėċĬĉĨĖĔĭĕĨüĦõČėėĕþĦĉĨ�ĴĈʀıõɿ� 
ĴõęĲøĴÿĈʃ�ıġęøĦęġĖĈʃ�İċġėʃďɷčġĖĈʃ�ĒġęĨēɷčġęıęĤĞĦėġīĸčĕĦĳþʀĳčõĦėĉĥĹûĉĽĦėĥĎİøėīĸġûĞĽĦġĦû�
� 0WFSWJFX�PG�OBUVSBM�QSPEVDUT�QSJNBSZ�BOE�TFDPOEBSZ�NFUBCPMJUFT��GVODUJPOT�BOE�CJPTZOUIFTJT�
PG� TFDPOEBSZ�NFUBCPMJUFT�� UIFPSZ� BOE�QSBDUJDF� PG� FYUSBDUJPO� JTPMBUJPO� BOE� TUSVDUVSBM� JEFOUJʺDBUJPO�
PG�TFDPOEBSZ�NFUBCPMJUFT��QIZTJDBM�BOE�DIFNJDBM�QSPQFSUJFT�BOE�UPYJDJUZ�PG�TFDPOEBSZ�NFUBCPMJUFT��
BQQMJDBUJPO�PG�OBUVSBM�TFDPOEBSZ�NFUBCPMJUFT�UP�DPTNFUJD�GPSNVMBUJPOT��HMZDPTJEFT�BMLBMPJET�UFSQFOPJET�
QPMZQIFOPMT�BOE�PUIFS�NFUBCPMJUFT

�������� ÐÝúðāñ�×òăñçòòð�ČôÿÐāòÓćśðÓòüÖëĈśéòăčïÓæāÖöăæñā÷āùäòŞċÓòĆēüÖùĘāüāÖ� �	�����

 Laws, Ethics and Consumer Protection for Cosmetic Users
 øĽĦüĽĦõĥĈøěĦĕ�øĬćęĥõĝćĤċĦûİøėīĸġûĞĽĦġĦû�üėĨĖČėėĕıęĤüėėćĖĦĎėėćĳčěĨþĦþĩĒěĨċĖĦĜĦĞĉėʃİøėīĸġû
ĞĽĦġĦû�ĒėĤėĦþĎĥāāĥĉĨ�õĂõėĤċėěû�ıęĤďėĤõĦĜõėĤċėěûĞĦČĦėćĞĬöİõĩĸĖěõĥĎİøėīĸġûĞĽĦġĦû�õĦėĲúĝćĦİøėīĸġû
ĞĽĦġĦû�õĂėĤİĎĩĖĎİøėīĸġûĞĽĦġĦûġĦİÿĩĖč�ĞğĔĦĒĖĬĲėď�ġİĕėĨõĦ�ıęĤāĩĸďĬɺč�õĦėüĈıüʀûİøėīĸġûĞĽĦġĦûĳčďėĤİċĜĴċĖ�
õĦėďėĤİĕĨčøěĦĕİĞĩĸĖû�ıęĤõĦėøĬʀĕøėġûĐĭʀĎėĨĲĔøĈʀĦčİøėīĸġûĞĽĦġĦû�ĕĦĉėĄĦčĐęĨĉĔĥćąʃġĬĉĞĦğõėėĕİøėīĸġûĞĽĦġĦû�
	ĕġõ�
�ėĤĎĎüĥĈõĦėĈʀĦčĞĬöęĥõĝćĤċĩĸĈĩĳčõĦėĐęĨĉİøėīĸġûĞĽĦġĦûĉĦĕõĂėĤİĎĩĖĎĳğĕɿöġûĞğĔĦĒĖĬĲėď�ıęĤĕĦĉėĄĦč
İøėīĸġûĞĽĦġĦûĢĦęĦę�
� %FʺOJUJPO��QSPQFSUJFT�PG�DPTNFUJDT��FUIJDT�BOE�QSPGFTTJPOBM�DPOEVDU�JO�DPTNFUJD�TDJFODF��
BDUT� NJOJTUFSJBM� SFHVMBUJPOT� BOE� 1VCMJD� )FBMUI� NJOJTUFSJBM� SFHVMBUJPOT� PO� DPTNFUJDT� DPTNFUJDT�
BEWFSUJTFNFOU��"4&"/�&6�64"�BOE�+BQBO�SFHVMBUJPOT�PO�DPTNFUJDT��DPTNFUJD�SFHJTUSBUJPO�JO�5IBJMBOE��
SJTL�BTTFTTNFOU�BOE�DPOTVNFS�QSPUFDUJPO�GPS�DPTNFUJD�VTFST��5IBJ�*OEVTUSJBM�4UBOEBSE�GPS�DPTNFUJD�
QSPEVDUT��&6�TUBOEBSE�PG�(.1�GPS�UIF�DPTNFUJD�NBOVGBDUVSJOH��BOE�IBMBM�DPTNFUJDT
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��������ÐāòäôāãċÓòĆēüÖùĘāüāÖ�� �	�����

 Cosmetics Marketing 
� ıčěøĨĈöġûõĦėĉęĦĈİøėīĸġûĞĽĦġĦûıėûüĭûĳüöġûĐĭʀĎėĨĲĔø� õĦėĲčʀĕčʀĦěĳüĐĭʀĎėĨĲĔøıęĤ� õĦėěĨİøėĦĤğʃ
ĒĘĉĨõėėĕĳčõĦėĉĥĈĞĨčĳüÿīĹġ�õĦėĞėʀĦûĉėĦĞĨčøʀĦ�õĦėĉĨĈýęĦõõĦėġġõıĎĎĎėėüĬĔĥćąʃ�õęĖĬċČʃõĦėĉęĦĈġġčĴęčʃ�
õĦėĞɿûİĞėĨĕõĦėĉęĦĈ� õĦėõėĤüĦĖøěĦĕİĞĩĸĖûõėĤĎěčõĦėĲúĝćĦċĦûġĨİęķõċėġčĨõĞʃ� ġĩøġĕİĕĨėʃÿıęĤõĦėĉęĦĈ
ġĨİęķõċėġčĨõĞʃ� ıčěĲčʀĕĳčİøėīġöɿĦĖĞĥûøĕġġčĴęčʃøěĦĕĞĽĦøĥāöġûõęĬɿĕİďɻĦğĕĦĖ� õĦėĲúĝćĦıęĤõĦėĞɿûİĞėĨĕõĦėöĦĖ�
ûĎďėĤĕĦćıęĤõĦėďėĤİĕĨčĐę� õĦėĲúĝćĦıęĤõĦėĞɿûİĞėĨĕõĦėöĦĖ� øěĦĕėĥĎĐĨĈþġĎöġûõĦėĞɿûİĞėĨĕõĦėöĦĖ 
ĉɿġĞĥûøĕõĂğĕĦĖ�öʀġĎĥûøĥĎċĩĸİõĩĸĖěöʀġûõĥĎõĦėĲúĝćĦıęĤõĦėĞɿûİĞėĨĕõĦėöĦĖĈʀĦčõĦėĉęĦĈıęĤġĩøġĕİĕĨėʃÿ
� .BSLFUJOH� DPODFQUT� GPS� DPTNFUJDT�� DPOTVNFS� NPUJWBUJPO�� DPOTVNFS� QFSTVBTJPO� BOE�
BOBMZTJT�PG�DPOTVNFS�CFIBWJPS��CSBOEJOH��MBCFMMJOH��QBDLBHJOH�EFTJHO��POMJOF�NBSLFUJOH�TUSBUFHJFT��
QSPNPUJPOT��SJTL�EJWFSTJʺDBUJPO��F�BEWFSUJTJOH�QSPDFTT��F�DPNNFSDF�BOE�F�NBSLFUJOH��TPDJBM�OFUXPSL�
USFOET��CVEHFU�BOE�FWBMVBUJPO��BEWFSUJTFNFOU�BOE�QSPNPUJPOT��TPDJBM�SFTQPOTJCJMJUZ�PO�QSPNPUJPOT��
MBXT�BOE�SFHVMBUJPOT�PO�BEWFSUJTFNFOU�BOE�QSPNPUJPOT�GPS�NBSLFUJOH�BOE�F�DPNNFSDF

�������� ÐāòäĀĔÖäĘāòĀéëôăäïĀâàŞãĈČôċùśèëðČôÿċôĒé�� �	�����

 Hair and Nail Care Formulations
� ĲøėûĞėʀĦûċĦûİøĕĩıęĤõĦĖĔĦĒöġûİĞʀčĐĕıęĤİęķĎ� ğęĥõõĦėĉĥĹûĉĽĦėĥĎĐęĨĉĔĥćąʃİøėīĸġûĞĽĦġĦûĞĽĦğėĥĎ
İĞʀčĐĕıęĤİęķĎ� ĐęĨĉĔĥćąʃċĽĦøěĦĕĞĤġĦĈİĞʀčĐĕ� ĐęĨĉĔĥćąʃďėĥĎĞĔĦĒİĞʀčĐĕ� ĐęĨĉĔĥćąʃĎĽĦėĬûİĞʀčĐĕıęĤğčĥû
ĜĩėĝĤ� ĐęĨĉĔĥćąʃĖʀġĕĐĕ� ĈĥĈĐĕ� ĖīĈĐĕ� ıęĤĐęĨĉĔĥćąʃĞĽĦğėĥĎİęķĎ� õĦėđɸõďăĨĎĥĉĨİċøčĨøõĦėİĉėĩĖĕ� ĐęĨĉĔĥćąʃ
ċĽĦøěĦĕĞĤġĦĈİĞʀčĐĕ�ĐęĨĉĔĥćąʃďėĥĎĞĔĦĒİĞʀčĐĕ�ĐęĨĉĔĥćąʃĎĽĦėĬûİĞʀčĐĕıęĤğčĥûĜĩėĝĤ�ĐęĨĉĔĥćąʃĖʀġĕĐĕ�ĈĥĈ
Đĕ�ĖīĈĐĕ�ıęĤĐęĨĉĔĥćąʃĞĽĦğėĥĎİęķĎ�
� "OBUPNZ�BOE�QIZTJPMPHZ�PG�IBJS�BOE�OBJMT��QSJODJQMFT�PG�DPTNFUJD�GPSNVMBUJPOT�GPS�IBJS�BOE�
OBJM�DBSF�IBJS�DMFBOTJOH�QSPEVDUT�IBJS�DPOEJUJPOFST�IBJS�BOE�TDBMQ�USFBUNFOU�IBJS�EZFT�IBJS�QFSN�
QSPEVDUT�IBJS�TUSBJHIUFOJOH�QSPEVDUT�BOE�OBJM�QSPEVDUT��XPSLTIPQT�PO�IBJS�BOE�OBJM�DBSF�QSPEVDU�
QSFQBSBUJPO��IBJS�DMFBOTJOH�IBJS�DPOEJUJPOFS�IBJS�BOE�TDBMQ�USFBUNFOU�IBJS�EZFT�IBJS�QFSN�QSPEVDUT�
IBJS�TUSBJHIUFOJOH�QSPEVDUT�BOE�OBJM�QSPEVDUT

�������� ÐāòüüÐČéééòò×ćïĀâàŞùĘāúòĀéëôăäïĀâàŞċÓòĆēüÖùĘāüāÖ�� �	�����

 Packaging Design for Cosmetic Products 
 ĒīĹčĄĦčõĦėġġõıĎĎĎėėüĬĔĥćąʃ�ğęĥõõĦėġġõıĎĎİĎīĹġûĉʀčĳčċĦû���ĕĨĉĨıęĤ���ĕĨĉĨ�ğčʀĦċĩĸıęĤøěĦĕ
ĞĽĦøĥāöġûĎėėüĬĔĥćąʃ�þčĨĈöġûĎėėüĬĔĥćąʃ�ěĥĞĈĬıęĤõĦėöĪĹčėĭďĔĦþčĤĎėėüĬ�ĎċĎĦċöġûĎėėüĬĔĥćąʃĉɿġġĦĖĬõĦėİõķĎ
ėĥõĝĦĐęĨĉĔĥćąʃ�ĎėėüĬĔĥćąʃċĩĸİďʇčĕĨĉėõĥĎĞĨĸûıěĈęʀġĕ�öʀġõĽĦğčĈıęĤĕĦĉėĄĦčõĦėĎėėüĬ�õĦėİęīġõĳþʀĎėėüĬĔĥćąʃċĩĸ
İğĕĦĤĞĕõĥĎĐęĨĉĔĥćąʃİøėīĸġûĞĽĦġĦû�õĦėøěĎøĬĕøĬćĔĦĒöġûĎėėüĬĔĥćąʃ�
� *OUSPEVDUJPO�UP�QBDLBHJOH�EFTJHO��GVOEBNFOUBM�QSJODJQMFT�PG�EFTJHO�JOUFSN�PG�UXP�EJNFOTJPO�
BOE� UISFF�EJNFOTJPO�� GVODUJPOT� BOE� JNQPSUBODF�PG�QBDLBHJOH�� UZQFT�PG�QBDLBHJOH��NBUFSJBMT� BOE�
QBDLBHJOH�GPSNJOH��SPMFT�PG�QBDLBHJOH�UP�TIFMG�MJGF��FDP�GSJFOEMZ�QBDLBHJOH��QBDLBHJOH�SFHVMBUJPOT�BOE�
TUBOEBSET��DIPPTJOH�BQQSPQSJBUF�QBDLBHJOH�GPS�DPTNFUJDT��RVBMJUZ�DPOUSPM�PG�QBDLBHJOH

�������� ÐòÿéöèÐāòëôăäċÓòĆēüÖùĘāüāÖäāðúôĀÐċÐâàŞČôÿöăçĄÐāòæĄēãĄĎèÐāòëôăä�� ��	�����

 Good Manufacturing Practice for Cosmetic Manufacturing Process
�� õėĤĎěčõĦėĐęĨĉİøėīĸġûĞĽĦġĦûĉĦĕğęĥõİõćąʃıęĤěĨČĩõĦėċĩĸĈĩĳčõĦėĐęĨĉĞġĈøęʀġûõĥĎıčěċĦûěĨČĩõĦė
ċĩĸĈĩĳčõĦėĐęĨĉİøėīĸġûĞĽĦġĦûöġûġĦİÿĩĖč�ěĥĉĊĬĈĨĎ�ĎėėüĬĔĥćąʃ�õėĤĎěčõĦėĐęĨĉ�õĦėøěĎøĬĕøĬćĔĦĒ�ĞĊĦčċĩĸĐęĨĉ�
İøėīĸġûĕīġıęĤġĬďõėćʃ�ĎĬøęĦõė�ĞĬöęĥõĝćĤöġûĐĭʀďăĨĎĥĉĨûĦč�ėĤĎĎİġõĞĦė�ıęĤõĦėĉėěüĞġĎĔĦĖĳč�õĦėđɸõďăĨĎĥĉĨ
õĦėĐęĨĉİøėīĸġûĞĽĦġĦûĳčġĬĉĞĦğõėėĕ
� (PPE�.BOVGBDUVSJOH� 1SBDUJDF� GPS� DPTNFUJD�NBOVGBDUVSJOH� QSPDFTT� JO� BDDPSEBODF�XJUI�
"4&"/�HVJEFMJOFT�PO�DPTNFUJD�(.1�SFHBSEJOH�SBX�NBUFSJBMT�QBDLBHJOH�NBOVGBDUVSJOH�QSPDFTT��
RVBMJUZ�DPOUSPM�QSFNJTFT�FRVJQNFOU�QFSTPOOFM�IZHJFOF�EPDVNFOUBUJPO�TZTUFN�BOE�JOUFSOBM�BVEJU��
XPSLTIPQT�PO�JOEVTUSJBM�DPTNFUJD�QSPEVDUJPO
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�������� ÓöāðÓÖäĀöÑüÖëôăäïĀâàŞċÓòĆēüÖùĘāüāÖ�� �	�����

 Cosmetic Product Stability
� øěĦĕėĭʀİĎīĹġûĉʀčöġûøěĦĕøûĉĥěöġûĐęĨĉĔĥćąʃİøėīĸġûĞĽĦġĦû� õĦėėĥõĝĦøěĦĕøûĞĔĦĒöġûĐęĨĉĔĥćąʃĳč
ċĦûİøĕĩ�ċĦûõĦĖĔĦĒ�ċĦûüĬęþĩěěĨċĖĦ�ďėĤĞĨċČĨĔĦĒ�ıęĤĒĨĝěĨċĖĦ�ġĦĖĬõĦėĳþʀ�ğėīġõĦėċĽĦčĦĖ�ěĥčğĕĈġĦĖĬöġû
ĐęĨĉĔĥćąʃ�øěĦĕøûĉĥěĉɿġĞĔĦěĤıěĈęʀġĕıęĤĔĦþčĤĎėėüĬ�õęĴõõĦėĞęĦĖĉĥěöġûĞĦėĞĽĦøĥā�õĦėĜĪõĝĦøěĦĕøûĉĥě
ıĎĎėĤĖĤĖĦěıęĤĳčĔĦěĤİėɿû�ıęĤöʀġõĽĦğčĈõĦėċĈĞġĎøěĦĕøûĉĥě�
� *OUSPEVDUJPO�UP�DPTNFUJD�QSPEVDU�TUBCJMJUZ��DIFNJDBM�QIZTJDBM�NJDSPCJBM�UIFSBQFVUJD�BOE�
UPYJDPMPHJDBM�TUBCJMJUZ�PG�DPTNFUJD�QSPEVDUT��TIFMG�MJGF�PS�FYQJSBUJPO�EBUF�DBMDVMBUJPO��TUBCJMJUZ�PG�DPTNFUJD�
QSPEVDUT�UP�TVSSPVOEJOH�DPOEJUJPOT�BOE�QBDLBHJOH��EFHSBEBUJPO�NFDIBOJTN�PG�BDUJWF�JOHSFEJFOUT��
TUVEZJOH�TUBCJMJUZ�PG�DPTNFUJD�QSPEVDUT�JO�OPSNBM�BOE�BDDFMFSBUFE�DPOEJUJPOT��BOE�HVJEFMJOFT�PO�TUBCJMJUZ�
UFTUJOH�GPS�DPTNFUJDT

�������� ïāøāüĀÖÐóøċíĆēüÐāòæĘāÖāè� �	�����

 English at Work
� ċĥõĝĤõĦėĳþʀĔĦĝĦġĥûõĘĝİĒīĸġõĦėċĽĦûĦč�ĔĦĝĦĳčõĦėċĽĦČĬėõĨü�õĦėĉęĦĈ�õĦėĉʀġčėĥĎęĭõøʀĦıęĤĐĭʀİĖĩĸĖĕ
þĕ�õĦėİüėüĦĉɿġėġû�õĦėčĽĦİĞčġıĐčûĦč�ıęĤĞĨčøʀĦöġûĎėĨĝĥċ�õĦėİöĩĖčıęĤõĦėčĽĦİĞčġĲøėûõĦė
� &OHMJTI�TLJMMT� BU�XPSL��&OHMJTI� GPS�CVTJOFTT�NBSLFUJOH�DVTUPNFS�BOE�WJTJUPS� SFDFQUJPO�
OFHPUJBUJPO�QMBO�BOE�QSPEVDU�QSFTFOUBUJPO��XSJUJOH�BOE�QSPKFDU�QSFTFOUBUJPO

4������� ÐāòêòÿċðăèÓćâïāíČôÿÓöāðêôüãïĀñċÓòĆēüÖùĘāüāÖ�� �	�����

 Quality and Safety Evaluation for Cosmetics
� ĞĦėİøĕĩĉʀġûğʀĦĕĳčİøėīĸġûĞĽĦġĦû� öʀġõĽĦğčĈ� ıęĤďėĨĕĦćõĦėĳþʀĞĦėďėĤõġĎĳčİøėīĸġûĞĽĦġĦû� 
õĦėďėĤİĕĨčõĦėıĒėɿĐɿĦčĐĨěğčĥûöġûĞĦėĞĽĦøĥā�øěĦĕďęġĈĔĥĖĳčõĦėĳþʀĐęĨĉĔĥćąʃİøėīĸġûĞĽĦġĦû�õĦėıĒʀ�õĦėėĤøĦĖ
İøīġû�ıęĤõĦėġĥõİĞĎöġûĐĨěğčĥûċĩĸİõĨĈüĦõĞĦėďėĤõġĎċĩĸĳþʀĳčİøėīĸġûĞĽĦġĦû�ěĨČĩõĦėċĈĞġĎċĦûøęĨčĨõ�öʀġıčĤčĽĦ�
õĦėĳþʀĐęĨĉĔĥćąʃċĩĸİğĕĦĤĞĕ�üĬęĨčċėĩĖʃċĩĸĒĎĎčĐĨěğčĥû�õĦėďčİďɹʉġčöġûüĬęĨčċėĩĖʃĳčİøėīĸġûĞĽĦġĦû�ďėĤĞĨċČĨĔĦĒöġû
ĞĦėĉʀĦčüĬęĨčċėĩĖʃ�ğęĥõõĦėďėĤİĕĨčøĬćĔĦĒıęĤøěĦĕĒĪûĒġĳüĐęĨĉĔĥćąʃİøėīĸġûĞĽĦġĦûċĥĹûõĦėċĈĞġĎĳčğʀġûċĈęġû�
ıęĤõĦėċĈĞġĎĳčġĦĞĦĞĕĥøė�õĦėďėĤİĕĨčøĬćĞĕĎĥĉĨċĦûõĦĖĔĦĒöġûĐęĨĉĔĥćąʃİøėīĸġûĞĽĦġĦû�õĦėďėĤİĕĨčøěĦĕ
ďęġĈĔĥĖĳčġĦĞĦĞĕĥøė�ıęĤüėĨĖČėėĕ�ıęĤõĦėđɸõďăĨĎĥĉĨċĦûİċøčĨø
� 1SPIJCJUFE� JOHSFEJFOUT� JO� DPTNFUJDT�� SFTUSJDUJPOT� BOE� RVBOUJUZ� PG� JOHSFEJFOUT� VTFE� JO�
DPTNFUJDT��FWBMVBUJPO�UP�TLJO�QFOFUSBUJPO��TBGFUZ�PG�DPTNFUJDT�VTF��JSSJUBUJPO�BOE�JOʻBNNBUJPO�PO�TLJO�
GSPN�DPTNFUJDT��DMJOJDBM�UFTUJOH�SFDPNNFOEBUJPO�GPS�BQQSPQSJBUF�VTF�PG�DPTNFUJDT��NJDSPPSHBOJTNT�
PO�TLJO��NJDSPCJBM�DPOUBNJOBUJPO�JO�DPTNFUJDT��FʼDJFODZ�PG�BOUJNJDSPCJBM�BHFOUT��QSJODJQMFT�PG�DPTNFUJD�
RVBMJUZ�FWBMVBUJPO�BOE�TBUJTGBDUJPO�CPUI�GPS�MBCPSBUPSZ�BOE�WPMVOUFFS�UFTUJOH��FWBMVBUJPO�PG�DPTNFUJD�
QIZTJDBM�QSPQFSUJFT��TBGFUZ�FWBMVBUJPO�GPS�WPMVOUFFST�BOE�FUIJDT��BOE�XPSLTIPQT�

�������� ùåăäăČôÿÐāòöāÖČëèÐāòæãôüÖċéĆĔüÖäśè� �	�����
�
 Statistics and Introduction to Experimental Design 
� øěĦĕčɿĦüĤİďʇčıęĤõĦėıüõıüûøěĦĕčɿĦüĤİďʇč� ıčěøĨĈõĦėďėĤĕĦćøɿĦıęĤõĦėċĈĞġĎĞĕĕĬĉĨĄĦč�
ğęĥõĞĽĦøĥāöġûõĦėěĦûıĐčõĦėċĈęġû� ıĐčõĦėċĈęġûıĎĎĞĬɿĕĞĕĎĭėćʃ� ĞĬɿĕĳčĎęķġøĞĕĎĭėćʃ� õĦėěĨİøėĦĤğʃ 
õĦėĊĈĊġĖıęĤĞğĞĥĕĒĥčČʃİþĨûİĞʀč�õĦėċĈęġûıēõċġİėĩĖę�õĦėěĨİøėĦĤğʃøěĦĕıďėďėěčėěĕ�öʀġĕĭęċĩĸĴĕɿİďʇčĴď
ĉĦĕöʀġĞĕĕĉĨöġûõĦėěĨİøėĦĤğʃøěĦĕıďėďėěč�öʀġĕĭęĞĭāğĦĖ
� 1SPCBCJMJUZ� BOE� QSPCBCJMJUZ� EJTUSJCVUJPOT�� DPODFQU� PG� FTUJNBUJPO� BOE� IZQPUIFTJT� UFTUJOH��
SFHSFTTJPO�BOE�DPSSFMBUJPO�BOBMZTJT��QSJODJQMFT�PG�FYQFSJNFOUBM�EFTJHO��DPNQMFUFMZ�SBOEPNJ[FE�EFTJHO��
SBOEPNJ[FE�DPNQMFUF�CMPDL�EFTJHO��GBDUPSJBM�FYQFSJNFOU��DPNCJOFE�BOBMZTJT�PG�WBSJBODF��EBUB�UIBU�
WJPMBUF�TPNF�BTTVNQUJPOT�PG�WBSJBODF�NJTTJOH�EBUB
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�������� ÐāòċêŢèëĈśêòÿÐüéÐāòçćòÐă×ùćÑïāí�ÓöāðÖāð�ČôÿċÓòĆēüÖùĘāüāÖ�� �	�����

 Entrepreneurship for Health, Beauty and Cosmetics Business
� øěĦĕėĭʀĈʀĦčõĦėċĽĦČĬėõĨü�ĎĥāþĩİĎīĹġûĉʀč�ĔĦĝĩİĎīĹġûĉʀč�õĦėİďʇčĐĭʀďėĤõġĎõĦė�õĦėİďʇčĐĭʀďėĤõġĎõĦė
İċøĲčĲęĖĩČĬėõĨü� ıęĤõĦėĎėĨğĦėčěĥĉõėėĕ� õĦėċĽĦıĐčČĬėõĨüĞĕĥĖĳğĕɿ� ıčěøĨĈıęĤğęĥõõĦėĉęĦĈĞĕĥĖĳğĕɿ� ċĩĸĕĬɿû
İčʀčõĽĦĴėċĩĸİõĨĈöĪĹčüĦõøěĦĕĒĪûĒġĳüöġûĐĭʀĎėĨĲĔø� õĦėüĥĈõĦėõĦėĉęĦĈ� õĦėěĨİøėĦĤğʃõĦėěĦûıĐčõęĖĬċČʃċĦû 
õĦėĉęĦĈİõĩĸĖěõĥĎĐęĨĉĔĥćąʃ�ėĦøĦ�õĦėüĥĈüĽĦğčɿĦĖ�ıęĤõėćĩĜĪõĝĦõĦėĞɿûİĞėĨĕõĦėĉęĦĈĐęĨĉĔĥćąʃİøėīĸġûĞĽĦġĦû�
ĲĈĖõĦėċĽĦõĦėĉęĦĈĐɿĦčĞīĸġġĨİęķõċėġčĨõĞʃėĭďıĎĎĉɿĦû�Ķ�ıęĤõĦėĞėʀĦûčěĥĉõėėĕİþĨûĒĦćĨþĖʃ
� #BTJD�DPODFQUT�PG�CVTJOFTT�PQFSBUJPO��CBTJD�BDDPVOUJOH��CBTJD�UBYBUJPO��FOUSFQSFOFVSTIJQ��
UFDIOPQSFOFVSTIJQ�BOE�JOOPWBUJPO�NBOBHFNFOU��NPEFSO�CVTJOFTT�QMBOOJOH��DPODFQUT�BOE�QSJODJQMFT�
PG�NPEFSO�NBSLFUJOH�XJUI�B�GPDVT�PO�QSPʺUT�GSPN�DVTUPNFS�TBUJTGBDUJPO��NBSLFUJOH�NBOBHFNFOU��
NBSLFUJOH�TUSBUFHJD�QMBOOJOH�BOBMZTJT�PO�QSPEVDUT�QSJDFT�EJTUSJCVUJPO��BOE�DBTF�TUVEZ�PG�DPTNFUJD�
QSPEVDU�QSPNPUJPOT�UISPVHI�FMFDUSPOJD�NFEJB��BOE�DPNNFSDJBM�JOOPWBUJPO�DSFBUJPO

�������� ùĀððèāùĘāúòĀéöăæñā÷āùäòŞċÓòĆēüÖùĘāüāÖ� �	�����

 Seminar in Cosmetic Science 
 øʀčøěʀĦ�ıęĤčĽĦİĞčġĐęûĦčěĨüĥĖċĦûĈʀĦčěĨċĖĦĜĦĞĉėʃİøėīĸġûĞĽĦġĦû�ċĩĸčĥõĜĪõĝĦĳğʀøěĦĕĞčĳü�İĒīĸġİďʇč
ıčěċĦûĳčõĦėċĽĦĲøėûõĦėěĨüĥĖ
� 3FTFBSDI�BOE�QSFTFOUBUJPO�PG� SFTFBSDI�BSUJDMFT� JO� DPTNFUJD� TDJFODFT� UIBU� TUVEFOU� BSF�
JOUFSFTUFE�GPS�SFTFBSDI�QSPKFDU

�������� čÓòÖÖāèöă×ĀñæāÖöăæñā÷āùäòŞċÓòĆēüÖùĘāüāÖ�� �	�����

 Research Project in Cosmetic Science 
� ûĦčěĨüĥĖĈʀĦčěĨċĖĦĜĦĞĉėʃİøėīĸġûĞĽĦġĦû� ğėīġĲüċĖʃďʅāğĦĳčõĦėĐęĨĉĐęĨĉĔĥćąʃİøėīĸġûĞĽĦġĦû� ĲĈĖ 
õĦėĜĪõĝĦėěĎėěĕöʀġĕĭę�ġġõıĎĎõĦėċĈęġû�ċĽĦõĦėċĈęġû�ěĨİøėĦĤğʃöʀġĕĭę�ĞėĬďĐę�ıęĤİĞčġėĦĖûĦč�ĔĦĖĳĉʀ 
õĦėøěĎøĬĕ�ıęĤıčĤčĽĦöġûġĦüĦėĖʃċĩĸďėĪõĝĦ�
� 3FTFBSDI� JO� DPTNFUJD� TDJFODF� PS� UIF� QSPCMFNT� JO� DPTNFUJD� QSPEVDUJPOT� CZ� MJUFSBUVSF�
SFWJFXT�FYQFSJNFOUBM�EFTJHO�UFTUJOH�EBUB�BOBMZTJT�DPODMVTJPO�BOE�SFQPSU�QSFTFOUBUJPO�VOEFS�BEWJTPSƭT�
TVHHFTUJPO�

�������� èāčèċæÓčèčôñĄČôÿÐāòèĘāùŚÖċÓòĆēüÖùĘāüāÖ�� �	�����

� /BOPUFDIOPMPHZ�BOE�/BOP�CBTFE�%FMJWFSZ�4ZTUFN�JO�$PTNFUJDT
� ğęĥõõĦėčĦĲčİċøĲčĲęĖĩıęĤėĤĎĎčĽĦĞɿûĞĦė� ėĤĎĎčĽĦĞɿûėĤĈĥĎčĦĲčĳčİøėīĸġûĞĽĦġĦûıęĤ� İěþĞĽĦġĦû�
ĴęĲďĲÿĕ� ġčĬĔĦøėĤĈĥĎčĦĲč� ġčĬĔĦøėĤĈĥĎĴĕĲøė� ĴĕĲøėġĨĕĥęþĥč� ıęĤčĦĲčġĨĕĥęþĥč� ğęĥõõĦė� ěĨČĩõĦėĳþʀ� İøėīĸġû
ĕīġ� İċøčĨøıęĤěĨČĩõĦėĳğĕɿċĩĸċĥčĞĕĥĖĳčõĦėěĨİøėĦĤğʃ� ěĨüĥĖ� ĉėěüĞġĎ� ıęĤõĦėĐęĨĉİøėīĸġûĞĽĦġĦû� ıęĤİěþĞĽĦġĦû� 
ėěĕċĥĹûõĦėďėĤİĕĨčøĬćĞĕĎĥĉĨċĦûõĦĖĔĦĒ� øěĦĕøûĉĥě� ıčěĲčʀĕıęĤčěĥĉõėėĕčĦĲčİċøĲčĲęĖĩıęĤėĤĎĎčĽĦĞɿû 
ĳčİøėīĸġûĞĽĦġĦû
� 1SJODJQMFT�PG�OBOPUFDIOPMPHZ�BOE�TVCTUBODF�EFMJWFSZ�TZTUFN��OBOP�CBTFE�EFMJWFSZ�TZTUFN�
JO�DPTNFUJDT�DPTNFDFVUJDBM�QSPEVDUT�MJQPTPNFT�OBOPQBSUJDMFT�NJDSP�QBSUJDMFT�NJDSPFNVMTJPO�BOE�
OBOPFNVMTJPO��QSJODJQMFT�BOE�NFUIPET�PG�FRVJQNFOU�PQFSBUJPOT��UFDIOJRVFT�BOE�NPEFSO�NFUIPET�
PG�BOBMZTJT�SFTFBSDI�WBMJEBUJPO�BOE�DPTNFUJD�BOE�DPTNFDFVUJDBM�QSPEVDUJPO��FWBMVBUJPO�PG�QIZTJDBM�
QSPQFSUJFT�BOE�TUBCJMJUZ��USFOET�BOE�JOOPWBUJPOT�PG�OBOPUFDIOPMPHZ�BOE�OBOB�CBTFE�EFMJWFSZ�TZTUFN�
JO�DPTNFUJDT
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�������� ċæÓčèčôñĄÙĄöïāíùĘāúòĀéöăæñā÷āùäòŞċÓòĆēüÖùĘāüāÖ� �	�����

 Biotechnology for Cosmetic Science 
� õĦėďėĤĖĬõĉʃĳþʀİċøĲčĲęĖĩþĩěĔĦĒĳčěĨċĖĦĜĦĞĉėʃİøėīĸġûĞĽĦġĦû� õĦėĳþʀďėĤĲĖþčʃċĦûİøėīĸġûĞĽĦġĦûöġû
ĐęĨĉĔĥćąʃüĦõİċøĲčĲęĖĩþĩěĔĦĒċĩĸĴĈʀüĦõ�Ēīþ�Ğĥĉěʃ�ıęĤüĬęĨčċėĩĖʃ�ıęĤİċøčĨøõĦėĈĥĈıďęûċĦûþĩěĲĕİęõĬęİĒīĸġĒĥĆčĦ
İďʇčěĥĉĊĬĈĨĎĳğĕɿċĦûĈʀĦčİøėīĸġûĞĽĦġĦû�
� "QQMJDBUJPO�PG�CJPUFDIOPMPHZ�UP�DPTNFUJD�TDJFODF��DPTNFUJD�VTFGVMOFTT�PG�CJPUFDIOPMPHJDBM�
QSPEVDUT��QMBOUT�BOJNBMT�BOE�NJDSPPSHBOJTNT��CJPNPMFDVMBS�NPEJʺDBUJPO�UFDIOJRVFT�GPS�OFX�SBX�
NBUFSJBM�EFWFMPQNFOU�GPS�DPTNFUJDT

�������� ëĈśêòÿÐüéÐāòùêāċíĆēüùćÑïāí�� �	�����

 Health SPA Entrepreneur
� õĦėİėĩĖčėĭʀĉĦĕĒėĤėĦþĎĥāāĥĉĨĞĊĦčďėĤõġĎõĦėİĒīĸġĞĬöĔĦĒ�Ē�Ĝ�������İĒīĸġĒĥĆčĦěĨþĦõĦėğęĥõĳč
ĞĊĦčďėĤõġĎõĦėİĒīĸġĞĬöĔĦĒ�ĜĦĞĉėʃõĦėčěĈıĐčĴċĖ�õĦėĳþʀčĹĽĦİĒīĸġĞĬöĔĦĒ�ıęĤõĦėĎėĨõĦėİĞėĨĕ�õĦėġġõõĽĦęĥû
õĦĖİĒīĸġĞĬöĔĦĒ�ġĦğĦėİĒīĸġĞĬöĔĦĒ�ĲĖøĤ�õĦėċĽĦĞĕĦČĨ�õĦėĳþʀĐęĨĉĔĥćąʃĞĕĬčĴĒėĴċĖ�õĦėĎėĨğĦėüĥĈõĦėČĬėõĨüĞďĦ
İĒīĸġĞĬöĔĦĒ�İöʀĦĳüĳčĐęĨĉĔĥćąʃ�İøėīĸġûĕīġıęĤġĬďõėćʃĳčĞďĦİĒīĸġĞĬöĔĦĒ�ĞĦĕĦėĊčĽĦøěĦĕėĭʀďėĤõġĎġĦþĩĒČĬėõĨü
ĞďĦĳğʀĕĩøěĦĕėĭʀøěĦĕċĥčĞĕĥĖĴĈʀ�
� 4UVEZJOH�)FBMUI�&TUBCMJTINFOU�"DU�#�&�������UP�EFWFMPQ�BDBEFNJD�LOPXMFEHF�SFHBSEJOH�
IFBMUI�FTUBCMJTINFOU��UIF�TDJFODF�PG�5IBJ�NBTTBHF��BRVB�UIFSBQZ�GPS�IFBMUI�BOE�BEEJUJPOBM�TFSWJDFT��
FYFSDJTF�GPS�IFBMUI��GPPE�GPS�IFBMUI��ZPHB��NFEJUBUJPO��VTF�PG�5IBJ�IFSCT��NBOBHFNFOU�PG�IFBMUI�41"�
CVTJOFTT��VOEFSTUBOEJOH�PG�QSPEVDUT�UPPMT�BOE�FRVJQNFOU�JO�B�IFBMUI�TQB��BQQMJDBUJPO�PG�LOPXMFEHF�
UP�41"�CVTJOFTT�DBSFFST�BOE�BCJMJUZ�UP�VQTLJMM�

�������� ÐāòÙÿôüöĀñãśöñëôăäïĀâàŞċÓòĆēüÖùĘāüāÖČôÿċùòăðüāúāò�� �	�����

 Cosmetics and Supplements for Antiaging
 øěĦĕþėĦöġûėɿĦûõĦĖ�İÿęęʃĐĨěğčĥû�ıęĤĐĕ�ďʅüüĥĖċĩĸĕĩĐęĉɿġøěĦĕþėĦ�õĦėþĤęġěĥĖıęĤõęĴõ�ĐęĨĉĔĥćąʃ
İøėīĸġûĞĽĦġĦûıęĤĐęĨĉĔĥćąʃİĞėĨĕġĦğĦėĳčõĦėþĤęġěĥĖ
� "HJOH�CPEZ�TLJO�BOE�IBJS��GBDUPST�JOʻVFODJOH�IVNBO�BHJOH��BOUJ�BHJOH�BOE�NFDIBOJTN��
BOUJBHJOH�DPTNFUJDT�BOE�TVQQMFNFOUT

�������� ëôăäïĀâàŞêŖüÖÐĀèČùÖČãã� �	�����

 Sunscreen Products
� øěĦĕėĭʀİĎīĹġûĉʀčİõĩĸĖěõĥĎıĞûıĈĈ�ıęĤĐęöġûıĞûıĈĈĉɿġĐĨěğčĥû�þčĨĈöġûĞĦėďɻġûõĥčıĞûıĈĈ�ıęĤõĦė
ċĽĦĞĩĐĨěĳğʀİöʀĕöĪĹč�øɿĦøěĦĕĞĦĕĦėĊĳčõĦėďɻġûõĥčėĥûĞĩĖĭěĩĎĩ�ıęĤėĥûĞĩĖĭěĩİġ�öʀġõĽĦğčĈöġûĐęĨĉĔĥćąʃďɻġûõĥčıĞûıĈĈ�
ıęĤİċøĲčĲęĖĩĞĕĥĖĳğĕɿ�õĦėĉĥĹûĉĽĦėĥĎİøėīĸġûĞĽĦġĦûďɻġûõĥčıĞûıĈĈ�ıęĤõĦėđɸõďăĨĎĥĉĨ�
� *OUSPEVDUJPO�UP�TVOMJHIU�BOE�FʹFDUT�PO�TLJO��UZQFT�PG�TVOTDSFFO�BOE�UBOOJOH�BHFOUT��4VO�
1SPUFDUJPO�'BDUPS�BHBJOTU�67#�BOE�67"��SFHVMBUJPOT�PG�TVOTDSFFO�QSPEVDUT�BOE�OFX�UFDIOPMPHZ��
TVOTDSFFO�DPTNFUJD�GPSNVMBUJPOT��BOE�XPSLTIPQT

�������� ċæÓčèčôñĄùāòùèċæ÷ċíĆēüèĀÐöăæñā÷āùäòŞċÓòĆēüÖùĘāüāÖ�� �	�����

 Information Technology for Cosmetic Scientists 
 õĦėĳþʀİøėīĸġûĕīġĞĦėĞčİċĜİĒīĸġõĦėĞīĎøʀčöʀġĕĭę� õĦėĞīĎøʀčöʀġĕĭęġġčĴęčʃ� ğčĥûĞīġġĨİęķõċėġčĨõĞʃ�
ěĦėĞĦėěĨþĦõĦė�ğęĥõõĦėİöĩĖčöʀġİĞčġûĦčěĨüĥĖ�İċøĲčĲęĖĩĞĽĦğėĥĎõĦėċĽĦİġõĞĦėėĦĖûĦčõĦėěĨüĥĖ�õĦėĉėěüĞġĎ
õĦėøĥĈęġõĐęûĦčċĦûěĨþĦõĦė�õĦėčĽĦİĞčġĐęûĦčċĦûěĨþĦõĦė�õĦėĞėʀĦûĞīĸġġġčĴęčʃ�ıęĤõĦėčĽĦİĞčġıĎĎġĨčĲē
õėĦēɶøĞʃ
� "QQMJDBUJPO�PG� JOGPSNBUJPO� UFDIOPMPHZ�FRVJQNFOU� UP�TFBSDI� GPS�EBUB�POMJOF� JOGPSNBUJPO�
F�CPPLT�BDBEFNJD�KPVSOBMT��QSJODJQMFT�PG�XSJUJOH�B�SFTFBSDI�QSPQPTBM��UFDIOPMPHZ�GPS�SFTFBSDI�QBQFS�
EPDVNFOUBUJPO��QMBHJBSJTN�DIFDL��BDBEFNJD�QSFTFOUBUJPO�POMJOF�NFEJB�DSFBUJPO��BOE�QSFTFOUBUJPO�
XJUI�JOGPHSBQIJDT
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�������� ċæÓčèčôñĄČôÿèöĀäÐòòðċÓòĆēüÖùĘāüāÖ×āÐíĆÙċ÷òøßÐă×ßāèòāÐ�� ��	�����

 Technology and Innovation of Cosmetics from Local Economic Plants
� ĔĦĒėěĕöġûĒīþİĜėĝĄõĨüĈĥĹûİĈĨĕ�ıęĤĒīþİĜėĝĄõĨüĳğĕɿĉĦĕčĲĖĎĦĖöġûėĥĄ�ėěĕċĥĹûĞĕĬčĴĒėčĽĦėɿġûüĦõ
ĖĬċČĜĦĞĉėʃİĕīġûĞĕĬčĴĒė�ĜĪõĝĦõĂğĕĦĖĞĕĬčĴĒė�ĄĦčöʀġĕĭęûĦčěĨüĥĖ�ġûøʃďėĤõġĎċĦûİøĕĩ�İċøĲčĲęĖĩĳčõĦėĞõĥĈ�
õĦėċĈĞġĎĘċČĨļċĦûþĩěĔĦĒ� ĕĦĉėĄĦčĞĕĬčĴĒė� õĦėüĥĈõĦėěĥĉĊĬĈĨĎıęĤõĦėıďėėĭďĒīþİĜėĝĄõĨüĈĥĹûİĈĨĕ� ıęĤĒīþ
İĜėĝĄõĨüĳğĕɿ�ėěĕċĥĹûĞĕĬčĴĒėčĽĦėɿġûĳğʀİďʇčġĥĉęĥõĝćʃöġûĴċĖĳğĕɿ�õĦėĒĥĆčĦčěĥĉõėėĕİøėīĸġûĞĽĦġĦû�õĦėĕĭęøɿĦ
İĒĨĸĕöġûĐęĨĉĔĥćąʃĕĦĉėĄĦčĞĦõę�ıčěĲčʀĕıęĤčěĥĉõėėĕöġûõĦėďėĤĖĬõĉʃĳþʀĒīþĳčİøėīĸġûĞĽĦġĦû�ıęĤıčěĲčʀĕöġû
ĉęĦĈ
� 0WFSWJFX�PG�USBEJUJPOBM�BOE�OFX�FDPOPNJD�QMBOUT�BDDPSEJOH�UP�HPWFSONFOU�QPMJDJFT��JOJUJBM�
IFSCT�TUBUFE�JO�UIF�)FSCBM�$JUZ�4USBUFHZ��TUVEZJOH�IFSC�MBXT�EBUBCBTF�DIFNJDBM�QSPQFSUJFT�FYUSBDUJPO�
UFDIOPMPHZ�FWBMVBUJPO�PG�CJPMPHJDBM�BDUJWJUJFT��IFSC�TUBOEBSET��IBOEMJOH�PG�SBX�NBUFSJBMT�BOE�QSPDFTTJOH�
PG�USBEJUJPOBM�BOE�OFX�FDPOPNJD�QMBOUT�BOE�JOJUJBM�IFSCT�UP�CFDPNF�5IBJMBOE�OFX�JEFOUJUZ��DPTNFUJD�
JOOPWBUJPO�EFWFMPQNFOU��WBMVF�BEEFE�QSPEVDUT�XJUI�JOUFSOBUJPOBM�TUBOEBSET��USFOET�BOE�JOOPWBUJPO�PG�
VTJOH�QMBOUT�JO�DPTNFUJDT��BOE�NBSLFU�USFOET

�������� ċÓòĆēüÖùĘāüāÖ×āÐüāúāò� �	�����

� 'PPE�CBTFE�$PTNFUJDT�
 õĦėĎĭėćĦõĦėĈʀĦčİøĕĩġĦğĦė�İĔĞĥþĲĔþčĦ�İĔĞĥþİěċ�ĳčěĨċĖĦĜĦĞĉėʃİøėīĸġûĞĽĦġĦû�õĦėĒĥĆčĦěĥĉĊĬĈĨĎ
ıęĤĞĦėġġõĘċČĨļüĦõġĦğĦėĳčěĨċĖĦĜĦĞĉėʃİøėīĸġûĞĽĦġĦû�ığęɿûċĩĸĕĦıęĤøĬćĞĕĎĥĉĨöġûěĥĉĊĬĈĨĎċĩĸ�ĴĈʀıõɿ�ěĨĉĦĕĨčĉɿĦû�
Ķ�ıėɿČĦĉĬ�ġĦğĦėüĦõĒīþ�ġĦğĦėüĦõĞĥĉěʃ�ġĦğĦėüĦõİþīĹġüĬęĨčċėĩĖʃ�ĜĪõĝĦďėĤĲĖþčʃıęĤĲċĝöġûİøėīĸġûĞĽĦġĦûİøėīĸġû
ĞĽĦġĦûċĩĸĕĩěĥĉĊĬĈĨĎ�ıęĤĞĦėġġõĘċČĨļüĦõġĦğĦė�õĦėĳþʀõęĨĸčğġĕ�ıęĤĞĩüĦõġĦğĦėĳčİøėīĸġûĞĽĦġĦû�õĦėĒĥĆčĦĉĽĦėĥĎ
İøėīĸġûĞĽĦġĦûċĩĸĕĩěĥĉĊĬĈĨĎ�ıęĤĞĦėġġõĘċČĨļüĦõġĦğĦė�õĦėĜĪõĝĦĉĽĦėĥĎİøėīĸġûĞĽĦġĦûċĩĸõĨčĴĈʀĞĽĦğėĥĎĐĨěõėĤüɿĦûĳĞ�ęĈ
ėĨĹěėġĖ�ıęĤĉʀĦčġčĬĕĭęġĨĞėĤĳčĐĭʀĞĭûěĥĖ
� *OUFHSBUJPO� PG� GPPE� DIFNJTUSZ� QIBSNBDFVUJDBM� GPPE� BOE� QIBSNBDPHOPTZ� JO� DPTNFUJD�
TDJFODF��SBX�NBUFSJBM�EFWFMPQNFOU�BOE�BDUJWF�JOHSFEJFOUT�GSPN�GPPE�GPS�DPTNFUJD�TDJFODF��TPVSDFT�
BOE�QSPQFSUJFT�PG�SBX�NBUFSJBMT��WJUBNJOT�NJOFSBMT�QMBOU�CBTFE�GPPE�BOJNBM�CBTFE�GPPE�BOE�GPPE�
GSPN�NJDSPPSHBOJTNT��TUVEZJOH�BEWBOUBHFT�BOE�EJTBEWBOUBHFT�PG�GPPE�CBTFE�DPTNFUJDT��VTJOH�GPPE�
ʻBWPST�BOE�DPMPST�JO�DPTNFUJDT��EFWFMPQJOH�GPPE�CBTFE�DPTNFUJD�GPSNVMBUJPOT��TUVEZJOH�FEJCMF�DPTNFUJD�
GPSNVMBUJPOT�BJNFE�GPS�SBEJBOU�TLJO�XSJOLMF�SFQBJS�BOE�BOUJPYJEBOU�GPS�UIF�FMEFSMZ

�������� ċïùĀÙ×ćôÙĄíċíĆēüÐāòãĈČôëăöúèĀÖ�� ��	�����

 Pharmabiotics for Skin Care 
 øěĦĕĞĥĕĒĥčČʃėĤğěɿĦûĲĢĞĉʃıęĤüĬęĨčċėĩĖʃĎėĨİěćĐĨěğčĥû�þĩěčĨİěĜüĬęþĩĒĎėĨİěćĐĨěğčĥû�ďʅüüĥĖċĩĸĕĩĐęĉɿġ
õĦėİďęĩĸĖčıďęûöġûþĩěčĨİěĜüĬęþĩĒĎčĐĨěğčĥû�ĞĦėġġõĘċČĨļĳčĐęĨĉĔĥćąʃİøėīĸġûĞĽĦġĦûĞĽĦğėĥĎĐĨěğčĥûċĩĸĴĈʀüĦõĲĒėĴĎ
ĲġĉĨõ�ĒėĩĴĎĲġĉĨõ�ıęĤĲĒĞĉʃĴĎĲġĉĨõ�
� 3FMBUJPOTIJQ�PG�IPTU�BOE�TLJO�NJDSPʻPSB��NJDSPCJPNFT�PO�TLJO��GBDUPST�JOʻVFODJOH�DIBOHFT�
PG�TLJO�NJDSPCJPNFT��BDUJWF�JOHSFEJFOUT�JO�TLJO�DBSF�DPTNFUJDT�PCUBJOFE�GSPN�QSPCJPUJDT�QSFCJPUJDT�
BOE�QPTUCJPUJDT

�������� ÐāòäĀĔÖäĘāòĀéëôăäïĀâàŞĎèÓòĀöċòĆüè� �	�����

 Cosmetic Formulations for Household
� ĜĪõĝĦěĥĉĊĬĈĨĎċĩĸĳþʀĳčõĦėĉĥĹûĉĽĦėĥĎĐęĨĉĔĥćąʃĳčøėĥěİėīġč�õĦėĒĥĆčĦĞĭĉėĉʀčĉĽĦėĥĎ�õĦėďėĤİĕĨčĐęĨĉĔĥćąʃ�
ĞĦėþĽĦėĤęʀĦû�ĞĽĦğėĥĎĐęĨĉĔĥćąʃÿĥõĐʀĦ�ĞĦėþĽĦėĤęʀĦûĞĽĦğėĥĎĐęĨĉĔĥćąʃęʀĦûüĦč�ĐęĨĉĔĥćąʃċĽĦøěĦĕĞĤġĦĈĒīĹč�ıęĤ
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øěĦĕğęĦõğęĦĖċĦûþĩěĔĦĒ�čĨİěĜěĨċĖĦıęĤĒĘĉĨõėėĕ�ıęĤċĽĦďăĨĎĥĉĨõĦėċĩĸİõĩĸĖěöʀġû
� $FMM�BOE�NFUBCPMJTN��CPEZ�TZTUFNT�PG�MJWJOH�UIJOHT��HFOFUJDT��FWPMVUJPO��CJPEJWFSTJUZ��FDPMPHZ�
BOE�CFIBWJPS��BOE�SFMBUFE�XPSLTIPQT

��������ÙĄöċÓðĄ�� �	�����

 Biochemistry 
� ıčěøĨĈċĦûþĩěİøĕĩ�ėĤĎĎĎĥēİēġėʃĳčĞĨĸûĕĩþĩěĨĉ�ĲøėûĞėʀĦûıęĤĞĕĎĥĉĨöġûþĩěĲĕİęõĬę�ĴĈʀıõɿøĦėʃĲĎĴĢİĈėĉ�
ęĨĒĨĈõėĈġĤĕĨĲčıęĤĲďėĉĩč� õėĈčĨěøęĩġĨø� ěĨĉĦĕĨč� ěĨĊĩİĕċĦĎġęĨÿĪĕöġûþĩěĲĕİęõĬę� õĦėøěĎøĬĕěĨĊĩıĕċĦĎġęĨÿĪĕ�
İġčĴÿĕʃıęĤüęčĒęĜĦĞĉėʃöġûİġčĴÿĕʃ�õĦėĞõĥĈþĩěĲĕİęõĬęıęĤõĦėċĽĦĳğʀĎėĨĞĬċČĨļĒĥčČĬěĨĜěõėėĕ�ıęĤþĩěİøĕĩĳčþĩěĨĉ
ďėĤüĽĦěĥč
� $PODFQUT� PG� CJPDIFNJTUSZ�� CVʹFS� TZTUFNT� JO� MJWJOH� UIJOHT�� CJPNPMFDVMBS� TUSVDUVSF� BOE�
QSPQFSUJFT��DBSCPIZESBUF� MJQJE�BNJOP�BDJE�BOE�QSPUFJO�OVDMFJD�BDJE�WJUBNJOT��NFUBCPMJD�QBUIXBZ�
PG� CJPNPMFDVMFT�� DPOUSPM� PG�NFUBCPMJD� QBUIXBZ� PG� CJPNPMFDVMFT�� FO[ZNFT� BOE� FO[ZNF� LJOFUJDT��
CJPNPMFDVMBS�FYUSBDUJPO�BOE�QVSJʺDBUJPO��HFOFUJD�FOHJOFFSJOH��CJPDIFNJTUSZ�JO�FWFSZEBZ�MJGF

�������� ČÓôÓĈôĀù� �	�����

 Calculus 
� ēʅûõʃþĥč� ęĨĕĨĉıęĤøěĦĕĉɿġİčīĸġûöġûēʅûõʃþĥč� ġčĬĒĥčČʃöġûēʅûõʃþĥčıęĤõĦėďėĤĖĬõĉʃ� øěĦĕİėķěıęĤ 
øěĦĕİėɿû�ďʅāğĦøɿĦĞĭûĞĬĈ�ĉĸĽĦĞĬĈ�ġĥĉėĦĞĥĕĒĥċČʃ�õĦėěĨİøėĦĤğʃĞɿěčİĒĨĸĕ�ďėĨĒĥčČʃĴĕɿüĽĦõĥĈİöĉöġûēʅûõʃþĥč�ıęĤİċøčĨø
õĦėğĦďėĨĒĥčČʃ
� 'VODUJPOT�MJNJUT�BOE�DPOUJOVJUZ�PG�B�GVODUJPO��EFSJWBUJWF�PG�B�GVODUJPO�BOE�BQQMJDBUJPO��WFMPDJUZ�
BOE�BDDFMFSBUJPO��NBYJNVN�BOE�NJOJNVN�QSPCMFNT��SFMBUFE�SBUFT��NBSHJOBM�BOBMZTJT��JOEFʺOJUF�JOUFHSBM�
BOE�UFDIOJRVFT�PG�JOUFHSBUJPO�

��������ùåăäăČôÿÖāèöă×ĀñæāÖöăæñā÷āùäòŞ� �	�����

� 4UBUJTUJDT�BOE�4DJFOUJȾD�3FTFBSDI�
� ıčěøĨĈĒīĹčĄĦčċĦûĞĊĨĉĨ� õĦėİõķĎėěĎėěĕöʀġĕĭę� õĦėčĽĦİĞčġöʀġĕĭę� õĦėěĥĈøɿĦõęĦûöġûöʀġĕĭęõĦėěĥĈ
ĉĽĦığčɿûċĩĸöġûöʀġĕĭę�õĦėěĥĈõĦėõėĤüĦĖöġûöʀġĕĭę�õĦėıüõıüûďõĉĨ�õĦėďėĤĕĦćøɿĦıęĤõĦėċĈĞġĎĞĕĕĉĨĄĦč�
õĦėĊĈĊġĖİþĨûİĞʀčġĖɿĦûûɿĦĖıęĤĞğĞĥĕĒĥčČʃġĖɿĦûûɿĦĖ�õĦėġġõıĎĎõĦėċĈęġûıęĤėĤİĎĩĖĎěĨČĩěĨüĥĖ
� #BTJD�DPODFQUT�PG�TUBUJTUJDT��EBUB�DPMMFDUJPO��EBUB�QSFTFOUBUJPO��NFBTVSFT�PG�DFOUSBM�WBMVF��
NFBTVSFT�PG�MPDBUJPO��NFBTVSFT�PG�EJTQFSTJPO��OPSNBM�EJTUSJCVUJPO��FTUJNBUJPO�BOE�IZQPUIFTJT�UFTUJOH��
TJNQMF�MJOFBS�SFHSFTTJPO�BOE�DPSSFMBUJPO��EFTJHO�PG�FYQFSJNFOUBM�BOE�SFTFBSDI�NFUIPEPMPHZ

��������ÐāòêßðíñāéāôċéĆĔüÖäśèĎèÖāèüāÙĄöüèāðĀñ� �	�����

 First Aid in Occupational Health 
� ğęĥõõĦėďĄĕĒĖĦĎĦęĐĭʀďėĤĞĎĔĥĖĒĨĎĥĉĨ�ıęĤõĦėþɿěĖİğęīġĳčĔĦěĤýĬõİýĨč�øĬćĞĕĎĥĉĨöġûĐĭʀďĄĕĒĖĦĎĦę� 
õĦėďėĤİĕĨčĞĊĦčõĦėćʃıęĤõĦėďėĤİĕĨčĐĭʀĎĦĈİüķĎ� ğęĥõõĦėďɻġûõĥčõĦėĉĨĈİþīĹġ� õĦėüĦıčõıęĤøĥĈõėġûĐĭʀďɺěĖ�
õĦėĳğʀøěĦĕėĭʀıęĤøĽĦıčĤčĽĦ
�� $PODFQUT�PG�̋ STU�BJE�GPS�EJTBTUFS�WJDUJNT�BOE�TVQQPSU�JO�FNFSHFODZ�TJUVBUJPOT��RVBMJʺDBUJPO�PG�
ʺSTU�BJEFST��TDFOF�TJ[F�VQ�BOE�JOJUJBM�BTTFTTNFOU��QSJODJQMFT�PG�JOGFDUJPO�QSFWFOUJPO��QBUJFOU�DMBTTJʺDBUJPO�
BOE�TDSFFOJOH��HJWJOH�BEWJDF�BOE�SFDPNNFOEBUJPOT
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��������ÐāñöăïāÓ÷āùäòŞČôÿùòĄòöăæñāÑüÖðèćøñŞ� �	�����

 Human Anatomy and Physiology   
� ėɿĦûõĦĖöġûĕčĬĝĖʃĈʀĦčĲøėûĞėʀĦû� ıęĤğčʀĦċĩĸöġûėĤĎĎĉɿĦûĶ� ĳčėɿĦûõĦĖĕčĬĝĖʃ� ėĤĎĎğɿġğĬʀĕėɿĦûõĦĖ�
ėĤĎĎĲøėûėɿĦûõėĤĈĭõ�ėĤĎĎõęʀĦĕİčīĹġ�ėĤĎĎďėĤĞĦċ�ėĤĎĎċĦûİĈĨčğĦĖĳü�ėĤĎĎĴğęİěĩĖčĲęğĨĉ�ėĤĎĎĉɿġĕĴėʀċɿġ�
ıęĤėĤĎĎċĦûİĈĨčďʅĞĞĦěĤ�ċĥĹûĳčęĥõĝćĤďõĉĨ�ıęĤĐĨĈďõĉĨ�İĕīĸġİõĨĈĲėø�ıęĤøěĦĕĒĨõĦėĉɿĦûĶ�ġĥčİďʇčĐęĕĦüĦõ
õĦėċĽĦûĦč
� �4USVDUVSFT�PG�IVNBO�CPEZ�� GVODUJPOT�PG�IVNBO�CPEZ�TZTUFNT�� JOUFHVNFOUBSZ�TZTUFN�
TLFMFUBM�TZTUFN�NVTDVMBS�TZTUFN�OFSWPVT�TZTUFN�SFTQJSBUPSZ�TZTUFN�DJSDVMBUPSZ�TZTUFN�FOEPDSJOF�
TZTUFN�VSJOBSZ�TZTUFN�JO�CPUI�OPSNBM�CBOE�BCOPSNBM�DPOEJUJPOT�UIBU�DBVTF�EJTFBTFT�PS�EJTBCJMJUJFT�
GSPN�XPSL

��������×òòñāéòòâöăÙāÙĄíĎèÖāèüāÙĄöüèāðĀñ�� �	�����

 Professional Ethics in Occupational Health
� øěĦĕėĭʀĒīĹčĄĦč�øěĦĕĞĽĦøĥāöġûüėėĖĦĎėėćěĨþĦþĩĒ�ĞĨċČĨıęĤğčʀĦċĩĸöġûĒęİĕīġûċĩĸĈĩ�ĜĪõĝĦøěĦĕğĕĦĖ�
čĨĖĦĕ�üėĨĖČėėĕ�ĎċĎĦċğčʀĦċĩĸıęĤøěĦĕėĥĎĐĨĈþġĎĉɿġĉčİġûıęĤěĨþĦþĩĒ�ğęĥõČėėĕĦĔĨĎĦęĳčõĦėĎėĨğĦėûĦčıęĤ
õĦėďėĤĖĬõĉʃĳþʀĳčõĦėďėĤõġĎġĦþĩĒüėėĖĦĎėėćěĨþĦþĩĒıęĤõĂğĕĦĖċĩĸİõĩĸĖěöʀġûõĥĎõĦėďėĤõġĎġĦþĩĒċĩĸĞĽĦøĥā
�� �#BTJD�LOPXMFEHF�BOE�JNQPSUBODF�PG�QSPGFTTJPOBM�FUIJDT��SJHIUT�BOE�EVUJFT�PG�HPPE�DJUJ[FOT��
TUVEZJOH�EFʺOJUJPO�NFBOJOH�FUIJDT�SPMFT�BOE�SFTQPOTJCJMJUZ�PG�POFTFMG�BOE�UIF�QSPGFTTJPO��DPODFQUT�
PG�HPPE�HPWFSOBODF�JO�NBOBHFNFOU�BOE�BQQMJDBUJPO�UP�PDDVQBUJPOBM�IFBMUI�DBSFFS��QSPGFTTJPOBM�FUIJDT�
BOE�MBXT�SFMBUFE�UP�PDDVQBUJPOBM�IFBMUI�DBSFFS

��������Ðāò×ĀãÐāòùćÑïāíÑüÖëĈśêÞăéĀäăÖāèĎèùåāèêòÿÐüéÐāò� �	�����

   Health Management of Workers at Work
�� �ıčěøĨĈıęĤċĘĝĂĩĳčõĦėĈĭıęĞĬöĔĦĒ�ďʅāğĦĞĬöĔĦĒöġûĐĭʀďĂĨĎĥĉĨûĦčĳčĞĊĦčďėĤõġĎõĦė�õĦėøěĎøĬĕ
ıęĤĈĭıęĞĬöĔĦĒöġûĐĭʀďăĨĎĥĉĨûĦčĳčĞĊĦčďėĤõġĎõĦė� õĦėüĥĈõĦėĞĬöĔĦĒöġûĐĭʀďĂĨĎĥĉĨûĦčĳčĞĊĦčďėĤõġĎõĦė�
õĦėďėĤĖĬõĉʃĳþʀİċøĲčĲęĖĩĳčõĦėüĥĈõĦėĞĬöĔĦĒöġûĐĭʀďĂĨĎĥĉĨûĦč��
� $PODFQUT�BOE�UIFPSJFT�PG�IFBMUIDBSF��IFBMUI�QSPCMFNT�PG�XPSLFST�BU�XPSL��IFBMUI�DPOUSPM�
BOE�IFBMUIDBSF�PG�XPSLFST�BU�XPSL��IFBMUI�NBOBHFNFOU�PG�XPSLFST�BU�XPSL��BQQMJDBUJPO�PG�UFDIOPMPHZ�
UP�NBOBHF�XPSLFSTƭ�IFBMUI

��������üāÙĄöüèāðĀñ�ÓöāðêôüãïĀñČôÿùïāíČöãôśüðĎèÐāòæĘāÖāè� �	�����

 Occupational Health, Safety and Work Environment
� øěĦĕėĭʀİĎīĹġûĉʀčİõĩĸĖěõĥĎûĦčġĦþĩěġčĦĕĥĖ�ıčěøĨĈ�öġĎİöĉ�øěĦĕĞĽĦøĥāıęĤġûøʃõėĈʀĦčġĦþĩěġčĦĕĥĖ
ıęĤøěĦĕďęġĈĔĥĖ� ġĬĎĥĉĨİğĉĬıęĤõĦėďɻġûõĥč� õĦėěĨİøėĦĤğʃġĬĎĥĉĨİğĉĬ� ĲėøüĦõõĦėċĽĦûĦč� ĞĦİğĉĬõĦėİõĨĈ� ıęĤ 
õĦėďɻġûõĥč� ďʅüüĥĖøĬõøĦĕċĦûõĦĖĔĦĒ� þĩěĔĦĒİøĕĩ� üĨĉěĨċĖĦĞĥûøĕ� ğęĥõõĦĖĜĦĞĉėʃĳčõĦėċĽĦûĦčıęĤġĬďõėćʃ
øĬʀĕøėġûøěĦĕďęġĈĔĥĖĞɿěčĎĬøøę
�� �*OUSPEVDUJPO�UP�PDDVQBUJPOBM�IFBMUI��DPODFQUT�TDPQF�JNQPSUBODF�BOE�PDDVQBUJPOBM�IFBMUI�
BOE�TBGFUZ�PSHBOJ[BUJPOT��BDDJEFOUT�BOE�QSFWFOUJPO��BDDJEFOU�BOBMZTJT��PDDVQBUJPOBM�EJTFBTFT��DBVTFT�
BOE�QSFWFOUJPO��QIZTJDBM�CJPMPHJDBM�DIFNJDBM�BOE�TPDJBM�QTZDIPMPHZ�IB[BSET��FSHPOPNJDT�BU�XPSL�
BOE�QFSTPOBM�TBGFUZ�FRVJQNFOU

��������Ðāò×ĀãÐāòüèāðĀñùăēÖČöãôśüð� �	�����

 Environmental Health Management
� õĦėüĥĈõĦėčĹĽĦĞĤġĦĈ� õĦėüĥĈõĦėĕĭęđġĖıęĤöġûİĞĩĖġĥčĉėĦĖ� õĦėĎĽĦĎĥĈčĹĽĦİĞĩĖıęĤĞĨĸûďăĨõĭę� 
õĦėøěĎøĬĕĕęĒĨĝċĦûġĦõĦĜ�õĦėøěĎøĬĕĞĥĉěʃ�ıĕęûčĽĦĲėø�ıęĤĒĦğĤčĽĦĲėø�õĦėüĥĈõĦėġčĦĕĥĖĞĨĸûıěĈęʀġĕ
� $MFBO�XBUFS�NBOBHFNFOU��XBTUF� BOE�IB[BSEPVT�XBTUF�NBOBHFNFOU��XBTUFXBUFS� BOE�
TFXBHF�USFBUNFOU��BJS�QPMMVUJPO�DPOUSPM��BOJNBM�QFTU�BOE�EJTFBTF�WFDUPS�DPOUSPM��FOWJSPONFOUBM�IFBMUI�
NBOBHFNFOU
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��������ÐāòéòăúāòÖāèãśāèÐāò×ĀãÐāòùćÑïāí� �	�����

 Health Management Administration
� ıčěċĦûõĦėĎėĨğĦėüĥĈõĦėĞĬöĔĦĒ�ğęĥõõĦėĎėĨğĦėûĦčĈʀĦčõĦėüĥĈõĦėĞĬöĔĦĒ�ıęĤğęĥõďėĤõĥčĞĬöĔĦĒ�
õĦėĎėĨğĦėċėĥĒĖĦõėċĦûĈʀĦčĞĬöĔĦĒ�ĉęġĈüčõĦėěĦûıĐčıęĤčĲĖĎĦĖĈʀĦčĞĬöĔĦĒ�
ıęĤěĨČĩõĦėďėĤİĕĨčĐęõĦėĈĽĦİčĨčûĦčĈʀĦčĞĬöĔĦĒ 
�� �(VJEFMJOFT�PO�IFBMUI�NBOBHFNFOU��DPODFQUT�PG�IFBMUI�NBOBHFNFOU�BENJOJTUSBUJPO��IFBMUI�
BTTVSBODF��IFBMUI�SFTPVSDF�NBOBHFNFOU��IFBMUI�QMBOOJOH�BOE�QPMJDJFT��FWBMVBUJPO�NFUIPET�PG�IFBMUI�
NBOBHFNFOU�

��������öăæñāÐāòòÿéāãČôÿÐāòêòÿñćÐäŞĎÙśĎèÖāèüāÙĄöüèāðĀñČôÿÓöāðêôüãïĀñ�� ��	�����

 Epidemiology and Application in Occupational Health and Safety 
� ıčěøĨĈĒīĹčĄĦčċĦûėĤĎĦĈěĨċĖĦ�čĨĖĦĕöġĎİöĉõĦėĜĪõĝĦċĦûėĤĎĦĈ�üĬĈĕĬɿûğĕĦĖ�ďėĤĲĖþčʃöġûėĤĎĦĈ
ěĨċĖĦ�ČėėĕþĦĉĨöġûõĦėİõĨĈĲėø�ďʅüüĥĖĞĦĕċĦûċĦûėĤĎĦĈěĨċĖĦ�õęĴõõĦėİõĨĈĲėø�ėĭďıĎĎõĦėĜĪõĝĦ�ċĦûėĤĎĦĈ
ěĨċĖĦ� ėĤĎĦĈěĨċĖĦİõĩĸĖěõĥĎĲėøĉĨĈ� İþīĹġğęĥõõĦėďɻġûõĥčıęĤøěĎøĬĕ� ĲėøĉĨĈİþīĹġċĩĸĞĦøĥā�õĦėěĥĈċĦûėĤĎĦĈěĨċĖĦ�
İøėīĸġûĕīġĒīĹčĄĦčĞĦğėĥĎõĦėěĥĈ� ĞĊĨĉĨþĩĒ� õĦėøĥĈõėġûĲėø� õĦėĞġĎĞěčċĦûėĤĎĦĈěĨċĖĦ� ėĤĎĦĈěĨċĖĦıęĤõĦė
ďɻġûõĥčĲėøĕĤİėķû� õĦėİđɻĦėĤěĥûċĦûėĤĎĦĈěĨċĖĦ� õĦėďėĤĖĬõĉʃĳþʀėĤĎĦĈěĨċĖĦĳčõĦėďɻġûõĥčıęĤøěĎøĬĕĲėøċĦû
ġĦþĩěġčĦĕĥĖıęĤøěĦĕďęġĈĔĥĖ
� #BTJD� DPODFQUT� PG� FQJEFNJPMPHZ�� EFʺOJUJPO� TDPQF� PG� TUVEZ�� PCKFDUJWFT� BEWBOUBHFT� PG�
FQJEFNJPMPHZ��OBUVSF�PG�EJTFBTFT��FQJEFNJPMPHJDBM�USJBE��QBUIPHFOFTJT��GPSNT�PG�FQJEFNJPMPHZ�TUVEZ��
JOGFDUJPVT� FQJEFNJPMPHZ�� QSJODJQMFT� PG� NBKPS� JOGFDUJPVT� QSFWFOUJPO� BOE� DPOUSPM�� FQJEFNJPMPHJDBM�
NFBTVSFNFOU�� CBTJD� UPPMT� GPS� FQJEFNJPMPHJDBM� NFBTVSFNFOU�� WJUBM� TUBUJTUJDT�� EJTFBTF� TDSFFOJOH��
FQJEFNJPMPHJDBM� JOWFTUJHBUJPO�� FQJEFNJPMPHZ� BOE� DBODFS� QSFWFOUJPO�� FQJEFNJPMPHJDBM� TVSWFJMMBODF��
BQQMJDBUJPO�PG�FQJEFNJPMPHZ�UP�QSFWFOU�BOE�DPOUSPM�PDDVQBUJPOBM�IFBMUI�BOE�TBGFUZ�EJTFBTFT

��������Ðāò×ĀãÐāòêŖüÖÐĀèČôÿÓöéÓćðčòÓĎèÖāèüāÙĄöüèāðĀñ� �	�����

 Occupational Health Disease Prevention and Control 
� ğęĥõõĦėďɻġûõĥčıęĤøěĎøĬĕĲėø� ėĤĈĥĎõĦėďɻġûõĥčĲėø� ĲėøĉĨĈĉɿġıęĤĲėøĴĕɿĉĨĈĉɿġċĩĸİďʇčďʅāğĦ
ĞĦČĦėćĞĬööġûďėĤİċĜĴċĖ�ĲėøĉĨĈĉɿġġĬĎĥĉĨĳğĕɿ�ĒėĤėĦþĎĥāāĥĉĨĲėøĉĨĈĉɿġõĂğĕĦĖıęĤõĦėĎĥûøĥĎĳþʀõĂğĕĦĖİĒīĸġ
õĦėİđɻĦėĤěĥûďɻġûõĥčøěĎøĬĕĲėø�õĦėøěĎøĬĕıęĤďɻġûõĥčĲėøĉĨĈİþīĹġĳčĞĊĦčďėĤõġĎõĦė
� 1SJODJQMFT�PG�EJTFBTF�QSFWFOUJPO�BOE�DPOUSPM�MFWFMT�PG�EJTFBTF�QSFWFOUJPO��DPNNVOJDBCMF�
BOE�OPO�DPNNVOJDBCMF�EJTFBTFT�BT�5IBJMBOEƭT�QVCMJD�IFBMUI�QSPCMFNT��FNFSHJOH�JOGFDUJPVT�EJTFBTFT��
$PNNVOJDBCMF�%JTFBTFT�"DU��MBXT�BOE�FOGPSDFNFOU�GPS�EJTFBTF�TVSWFJMMBODF�BOE�QSFWFOUJPO��JOGFDUJPVT�
EJTFBTF�QSFWFOUJPO�BOE�DPOUSPM�JO�XPSLQMBDF

��������čÓòÖÐāòöă×ĀñČôÿèöĀäÐòòðÓöāðêôüãïĀñ� �	�����

� 4BGFUZ�*OOPWBUJPO�BOE�3FTFBSDI�1SPKFDU
� õĦėĜĪõĝĦďʅāğĦ� õĦėĒĥĆčĦĲøėûėɿĦûõĦėěĨüĥĖ� ĞĕĕĉĨĄĦčõĦėěĨüĥĖ� õĦėĈĽĦİčĨčõĦėěĨüĥĖ� õĦėĒĥĆčĦ
čěĥĉõėėĕ�õĦėıďėĐęõĦėěĨüĥĖĞėĬďĐęõĦėěĨüĥĖ�õĦėěĨüĦėćʃıęĤõĦėčĽĦİĞčġĐęõĦėěĨüĥĖ
�� 4UVEZJOH� SFTFBSDI� QSPCMFNT�� SFTFBSDI� QSPQPTBM� EFWFMPQNFOU�� SFTFBSDI� IZQPUIFTFT��
DPOEVDUJOH�SFTFBSDI��JOOPWBUJPO�EFWFMPQNFOU��JOUFSQSFUBUJPO�PG�SFTFBSDI�SFTVMUT��DPODMVTJPO��SFWJFXJOH�
BOE�QSFTFOUBUJPO�PG�SFTFBSDI�SFTVMUT
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��������üāÙĄöċöÙ÷āùäòŞ� �	�����

 Occupational Medicine
� �ıčěøĨĈıęĤğęĥõõĦėĈʀĦčġĦþĩěİěþĜĦĞĉėʃ�ďʅüüĥĖċĩĸċĽĦĳğʀİõĨĈĲėø�õęĴõõĦėİõĨĈĲėø�ğęĥõõĦėěĨčĨüýĥĖĲėø 
ċĩĸİõĨĈüĦõõĦėďėĤõġĎġĦþĩĒ� ĐęİĞĩĖċĩĸİõĨĈĉɿġĞĬöĔĦĒġčĦĕĥĖċĦûėɿĦûõĦĖıęĤüĨĉĳü� õĦėĉėěüĞĬöĔĦĒĒčĥõûĦč� 
öĥĹčĉġčõĦėĒĨĞĭüčʃĲėøċĩĸİõĨĈüĦõõĦėďėĤõġĎġĦþĩĒ�õĦėďɻġûõĥčıęĤøěĎøĬĕõĦėİõĨĈĲėøüĦõõĦėďėĤõġĎġĦþĩĒ�
� �$PODFQUT� BOE�QSJODJQMFT�PG� PDDVQBUJPOBM�NFEJDJOF��QBUIPHFOJD� BHFOUT��QBUIPHFOFTJT��
EJBHOPTJT�QSJODJQMFT�PG�PDDVQBUJPOBM�EJTFBTFT��BEWFSTF�FʹFDUT�PO�QIZTJDBM�BOE�NFOUBM�IFBMUI��IFBMUI�
DIFDLVQ� PG� FNQMPZFFT�� EJBHOPTJT� QSPDFEVSFT� PG� PDDVQBUJPOBM� EJTFBTFT�� PDDVQBUJPOBM� EJTFBTF�
QSFWFOUJPO�BOE�DPOUSPM

��������ùòĄòöăæñāċÐĄēñöÐĀéùăēÖČöãôśüðČôÿïāöÐāòâŞæĘāÖāè� �	�����

 Environmental Physiology and Work
�� �õĦėďėĤİĕĨčõĦėİďęĩĸĖčıďęûċĦûĈʀĦčĞėĩėěĨċĖĦöġûĕčĬĝĖʃ�ÿĪĸûİďʇčĐęĕĦüĦõõĦėėĥĎĞĥĕĐĥĞõĥĎĞĨĸûıěĈęʀġĕ
ĳčėĤğěɿĦûõĦėċĽĦûĦč� øěĦĕĞĦĕĦėĊıęĤöʀġüĽĦõĥĈĳčõĦėċĽĦûĦčöġûėɿĦûõĦĖ� õĦėĞėʀĦûĒęĥûûĦčıęĤõĦėďėĤİĕĨč
øɿĦõĦėĳþʀĒęĥûûĦč� õĦėďėĤİĕĨčøɿĦøěĦĕĞĕĎĭėćʃöġûėɿĦûõĦĖ� øěĦĕĞĦĕĦėĊĞĭûĞĬĈĳčõĦėċĽĦûĦč� øěĦĕİøėĩĖĈıęĤ 
øěĦĕİĕīĸġĖęʀĦüĦõõĦėċĽĦûĦč�ğęĥõĳčõĦėĞėʀĦûĞĔĦĒıěĈęʀġĕõĦėċĽĦûĦčċĩĸĊĭõĉʀġû
�� �&WBMVBUJPO�PG�QIZTJPMPHJDBM�DIBOHFT�PG�IVNBO�DBVTFE�CZ�FOWJSPONFOUBM�FYQPTVSF�BU�XPSL��
DBQBCJMJUZ�BOE� MJNJUBUJPOT�PG�IVNBO�CPEZ��FOFSHZ�HFOFSBUJPO� GSPN�IVNBO�CPEZ�BOE�FTUJNBUJPO�PG�
FOFSHZ�DPOTVNQUJPO��FWBMVBUJPO�PG�QIZTJDBM�ʺUOFTT��IJHIFTU�DBQBCJMJUZ�PG�IVNBO�PO�XPSL��TUSFTTFT�
BOE�GBUJHVF�GSPN�XPSL��QSJODJQMFT�PG�CVJMEJOH�BQQSPQSJBUF�XPSL�FOWJSPONFOU

��������íăøöăæñāùăēÖČöãôśüðČôÿüāÙĄöüèāðĀñ� �	�����

 Environmental and Occupational Health Toxicology  
� ğęĥõõĦėċĦûĒĨĝěĨċĖĦ� øěĦĕİďʇčĒĨĝöġûĞĦėİøĕĩĳčĞĨĸûıěĈęʀġĕ� ĳčĞĔĦĒıěĈęʀġĕõĦėċĽĦûĦč� ıęĤ
ĳčûĦčġĬĉĞĦğõėėĕ� õęĴõõĦėİõĨĈĒĨĝ� ıęĤõĦėĉġĎĞčġûöġûėɿĦûõĦĖİĕīĸġĴĈʀėĥĎĞĦėĒĨĝ� õĦėĈĭĈÿĪĕ� õĦėõėĤüĦĖ� 
İĕĉĦĎġęĨÿĪĕıęĤõĦėöĥĎĞĦėĞĦėİøĕĩġġõüĦõėɿĦûõĦĖ� õĦėďėĤİĕĨčøěĦĕİĞĩĸĖûċĦûĞĬöĔĦĒüĦõõĦėĞĥĕĐĥĞĞĦėİøĕĩ�
ıęĤõĦėďėĤĖĬõĉʃĳčõĦėİđɻĦėĤěĥûĞĬöĔĦĒöġûøčċĽĦûĦč� ĉęġĈüčĈʀĦčõĦėüĥĈİõķĎ� õĦėöčĞɿû� ıęĤõĦėüĥĈõĦėõėćĩ
ýĬõİýĨčöġûõĦėğõıęĤėĥĸěĴğęöġûĞĦėİøĕĩ
� 1SJODJQMFT�PG�UPYJDPMPHZ��UPYJDJUZ�PG�DIFNJDBM�TVCTUBODFT�JO�FOWJSPONFOU�XPSL�FOWJSPONFOU�
BOE� JOEVTUSJBM� KPCT��NFDIBOJTN�PG� UPYJDJUZ� BOE�CPEZ� SFTQPOTFT� BGUFS� SFDFJWJOH� UPYJD� TVCTUBODFT��
BETPSQUJPO�EJTQFSTJPO�NFUBCPMJTN�BOE�DIFNJDBM�FYDSFUJPO��IFBMUI�SJTL�BTTFTTNFOU�BGUFS�DIFNJDBM�
FYQPTVSF��BQQMJDBUJPO�PG�XPSLFSTƭ�IFBMUI�TVSWFJMMBODF��TUPSBHF�USBOTQPSUBUJPO�BOE�FNFSHFODZ�SFTQPOTF�
UP�DIFNJDBM�TQJMMT�BOE�MFBLT

��������ùĀððèāæāÖüāÙĄöüèāðĀñ�ÓöāðêôüãïĀñČôÿùïāíČöãôśüðĎèÐāòæĘāÖāè�� ��	�����

 Occupational Health, Safety and Work Environment Seminars
� ğęĥõõĦė� ėĭďıĎĎ� ıęĤěĨČĩõĦėüĥĈĞĥĕĕčĦċĦûġĦþĩěġčĦĕĥĖıęĤøěĦĕďęġĈĔĥĖ� õĦėĞīĎøʀčöʀġĕĭęċĦû
ěĨþĦõĦė�õĦėİėĩĖĎİėĩĖûĎċøěĦĕċĦûěĨþĦõĦė�õĦėİöĩĖčĎċøĥĈĖɿġěĨüĥĖ�õĦėİöĩĖčėĦĖûĦč�õĦėİöĩĖčĲøėûėɿĦûûĦčěĨüĥĖ
ċĦûġĦþĩěġčĦĕĥĖıęĤøěĦĕďęġĈĔĥĖ� ėĭďıĎĎ� ġûøʃďėĤõġĎöġûûĦčěĨüĥĖ� õĦėĳþʀĞĊĨĉĨİĒīĸġõĦėěĨüĥĖıęĤõĦėıďėĐę 
ġĖɿĦûûɿĦĖ�ğęĥõõĦėġʀĦûġĨûĞĦõę�ċĥõĝĤõĦėĒĭĈıęĤõĦėİĉėĩĖĕĉĥěİĒīĸġõĦėčĽĦİĞčġĐęûĦč�õĦėĞīĎøʀčğĥěöʀġĞĥĕĕčĦ
ĳčďėĤİĈķčďʅāğĦġĦþĩěġčĦĕĥĖıęĤøěĦĕďęġĈĔĥĖċĩĸĞčĳü�
� 1SJODJQMFT� GPSNBUT� BOE�NFUIPET� PG� PSHBOJ[JOH� PDDVQBUJPOBM� IFBMUI� TBGFUZ� BOE� XPSL�
FOWJSPONFOU� TFNJOBST�� BDBEFNJD�EBUB� JORVJSJFT��XSJUJOH� BDBEFNJD� BSUJDMFT� BCTUSBDUT� SFQPSUT� BOE�
SFTFBSDI�QSPQPTBMT�PO�PDDVQBUJPOBM�IFBMUI�TBGFUZ�BOE�XPSL�FOWJSPONFOU��DPNQPTJUJPOT�BOE�GPSNT�PG�
SFTFBSDI��JOUFSOBUJPOBM�SFGFSFODJOH�HVJEFMJOFT��TQFBLJOH�TLJMM�BOE�QSFQBSBUJPO�GPS�QSFTFOUBUJPO��TFBSDIJOH�
GPS�JOUFSFTUJOH�TFNJOBS�UPQJDT�PO�PDDVQBUJPOBM�IFBMUI�TBGFUZ�BOE�XPSL�FOWJSPONFOU
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��������ÓöāðêôüãïĀñĎèÐòÿéöèÐāòæĘāÖāè� �	�����

 Process Safety
� øěĦĕėĭʀİĎīĹġûĉʀčİõĩĸĖěõĥĎøěĦĕďęġĈĔĥĖĳčõėĤĎěčõĦėĐęĨĉĳčġĬĉĞĦğõėėĕ� ěĥĉĊĬĈĨĎ� ĐęĨĉĔĥćąʃ� ıęĤ
ĕęĒĨĝüĦõĐęĨĉĔĥćąʃ�ďʅāğĦıęĤġĥčĉėĦĖ�õĦėďɻġûõĥčıęĤøěĎøĬĕĳčĲėûûĦčġĬĉĞĦğõėėĕ�ďėĤİĕĨčøěĦĕİĞĩĸĖûöġû
ġĥčĉėĦĖċĩĸİõĨĈüĦõõėĤĎěčõĦėĐęĨĉ�İĞčġıčĤĕĦĉėõĦėďɻġûõĥčıõʀĴö�õĦėĜĪõĝĦĈĭûĦčİõĩĸĖěõĥĎõėĤĎěčĐęĨĉďėĤİĔċ
ĉɿĦû�Ķ�
� *OUSPEVDUJPO�UP�JOEVTUSJBM�QSPDFTT�TBGFUZ��SBX�NBUFSJBMT�QSPEVDUT�BOE�QPMMVUJPO��QSPCMFNT�
BOE� IB[BSET�� QSFWFOUJPO� BOE� DPOUSPM� JO� JOEVTUSJBM� GBDUPSZ�� QSPEVDUJPO� IB[BSE� SJTL� BTTFTTNFOU��
SFDPNNFOEBUJPOT�PG�QSFWFOU�TUSBUFHZ��ʺFME�WJTJUT�PO�QSPEVDUJPO�QSPDFTTFT

��������Ðāòéòăúāò×ĀãÐāòÓöāðêôüãïĀñĎèüćäùāúÐòòð�� �	�����

 Industrial Safety Management
� ıčěøĨĈıęĤċĘĝĂĩöġûõĦėĎėĨğĦėüĥĈõĦėčĲĖĎĦĖıęĤğęĥõõĦėĎėĨğĦėûĦčĈʀĦčġĦþĩěġčĦĕĥĖıęĤ 
øěĦĕďęġĈĔĥĖ� õĦėďɻġûõĥčġĬĎĥĉĨİğĉĬıęĤõĦėĎĦĈİüķĎüĦõõĦėċĽĦûĦč� ėĤĎĎõĦėüĥĈõĦėĈʀĦčġĦþĩěġčĦĕĥĖıęĤ 
øěĦĕďęġĈĔĥĖ�õĦėďėĤþĦĞĥĕĒĥčČʃıęĤėćėûøʃøěĦĕďęġĈĔĥĖĳčõĦėċĽĦûĦč�  
�� $PODFQUT�BOE�UIFPSJFT�PG�NBOBHFNFOU��QPMJDJFT�BOE�QSJODJQMFT�PG�PDDVQBUJPOBM�IFBMUI�BOE�
TBGFUZ�NBOBHFNFOU��QSFWFOUJPO�PG�BDDJEFOUT�BOE� JOKVSJFT�BU�XPSL��PDDVQBUJPOBM�IFBMUI�BOE�TBGFUZ�
NBOBHFNFOU�TZTUFNT��QVCMJD�SFMBUJPOT�BOE�DBNQBJHOT�PG�TBGFUZ�BU�XPSL

��������Ðāò×ĀãÐāòüĀÓÓĄïĀñċíĆēüêòÿċðăèêŖüÖÐĀèČôÿÓöéÓćð� �	�����

 Fire Management for Evaluation, Prevention and Control
� øěĦĕğĕĦĖöġûġĥøøĩĔĥĖ� ďėĤİĔċöġûġĥøøĩĔĥĖ� ĞĦİğĉĬöġûġĥøøĩĔĥĖ� ığęɿûõĽĦİčĨĈġĥøøĩĔĥĖ� İøĕĩöġûĴē
ıęĤõĦėĞĥčĈĦď� õĦėİõĨĈďăĨõĨėĨĖĦęĭõĲÿɿ� õĦėďɻġûõĥčıęĤõĦėøěĎøĬĕġĥøøĩĔĥĖ� õĦėėĤûĥĎġĥøøĩĔĥĖ� õĦėĳþʀİøėīĸġû 
ĈĥĎİĒęĨûİøĕĩöĥĹčĉʀč� ėĤĎĎĞĥāāĦćİĉīġčġĥøøĩĔĥĖ� ġĬďõėćʃĉėěüüĥĎİĒęĨûĴğĕʀġĖɿĦûġĥĉĲčĕĥĉĨ� ėĤĎĎøěĎøĬĕøěĥčĴē�
õĦėĎėĨğĦėüĥĈõĦėĳčõĦėďɻġûõĥčġĥøøĩĔĥĖ� ĕĦĉėĄĦčėĤĎĎďɻġûõĥčġĥøøĩĔĥĖ� õĂğĕĦĖİõĩĸĖěõĥĎõĦėďɻġûõĥčġĥøøĩĔĥĖ 
ėěĕĊĪûõĦėďėĤİĕĨčøěĦĕİĞĩĸĖûċĦûġĥøøĩĔĥĖ
� %FʺOJUJPO�PG�̋ SF�EJTBTUFS��UZQFT�DBVTFT�BOE�TPVSDFT�PG�̋ SF��̋ SF�DIFNJTUSZ�BOE�DPNCVTUJPO��
DIBJO�SFBDUJPO��̋ SF�QSFWFOUJPO�BOE�DPOUSPM��̋ SFʺHIUJOH��VTJOH�TJNQMF�DIFNJDBM�FYUJOHVJTIFST��̋ SF�BMBSN�
TZTUFNT��BVUPNBUJD�̋ SF�EFUFDUPST��TNPLF�DPOUSPM�TZTUFNT��̋ SF�QSFWFOUJPO�NBOBHFNFOU��̋ SF�QSFWFOUJPO�
TZTUFN�TUBOEBSE��MBXT�PO�ʺSF�QSFWFOUJPO��ʺSF�SJTL�BTTFTTNFOU

��������ÐāòéòăúāòČôÿÐāò×ĀãÐāòÓöāðċùĄēñÖæāÖüćäùāúÐòòð� �	�����

� *OEVTUSJBM�3JTL�.BOBHFNFOU�BOE�"ENJOJTUSBUJPO
� ĐęõėĤċĎöġûøěĦĕİĞĩĸĖûüĦõõėĤĎěčõĦėġĬĉĞĦğõėėĕĉɿġĞĬöĔĦĒġčĦĕĥĖöġûĕčĬĝĖʃıęĤøĬćĔĦĒ 
ĞĨĸûıěĈęʀġĕ� ğęĥõıęĤěĨČĩõĦėďėĤİĕĨčĐęġĥčĉėĦĖĈʀĦčĉɿĦû� Ķ� õĦėďėĤİĕĨčøěĦĕİĞĩĸĖûüĦõęĥõĝćĤċĦûõĦĖĔĦĒ
ıęĤĞĦėġĥčĉėĦĖ� õĦėďėĤİĕĨčõĦėĉġĎĞčġûĉɿġďėĨĕĦćĞĦėĒĨĝıęĤęĥõĝćĤċĦûõĦĖĔĦĒ� õĦėďėĤİĕĨčĲġõĦĞ
öġû� õĦėĞĥĕĐĥĞ� õĦėġČĨĎĦĖęĥõĝćĤøěĦĕİĞĩĸĖû� õĦėęĈĐęõėĤċĎĞĨĸûıěĈęʀġĕ� õĦėĎėĨğĦėıęĤüĥĈõĦėøěĦĕİĞĩĸĖû
ċĦûġĬĉĞĦğõėėĕ
� *NQBDUT�PG�JOEVTUSJBM�SJTLT�UP�IVNBO�IFBMUI�BOE�FOWJSPONFOU�RVBMJUZ��QSJODJQMFT�BOE�NFUIPET�PG�
IB[BSE�BTTFTTNFOU��SJTL�BTTFTTNFOU�GSPN�QIZTJDBM�QSPQFSUJFT�BOE�IB[BSEPVT�TVCTUBODFT��BTTFTTNFOU�
PG�UPYJD�EPTF�SFTQPOTFT�BOE�QIZTJDBM�QSPQFSUJFT��BTTFTTNFOU�PG�UPYJD�FYQPTVSF�PQQPSUVOJUZ��FYQMBOBUJPO�
PG�SJTLT��SFEVDUJPO�PG�FOWJSPONFOUBM�JNQBDUT��JOEVTUSJBM�SJTL�NBOBHFNFOU�BOE�"ENJOJTUSBUJPO



  63

��������úôĀÐČôÿÐāòêòÿñćÐäŞÐāòòÿéāñüāÐā÷ĎèùåāèêòÿÐüéÐāò�� �	�����

 Principles and Application of Ventilation at Work
� ğęĥõõĦėĒīĹčĄĦčöġûöġûĴğę�öʀġĕĭęċĦûċĘĝĂĩöġûėĤĎĎėĤĎĦĖġĦõĦĜıĎĎĉɿĦû�Ķ�ėěĕĊĪûĞĦĕĦėĊĉėěü
ĞġĎ�ĉĨĈĉĥĹû�ĉėěüěĥĈďėĤĞĨċČĨĔĦĒ�ďėĥĎďėĬûıõʀĴöėĤĎĎėĤĎĦĖġĦõĦĜĴĈʀ�İĒīĸġċĩĸüĤėĥõĝĦĞĔĦĒıěĈęʀġĕċĩĸĈĩĳğʀøûġĖĭɿ�
ĴĕɿİõĨĈġĥčĉėĦĖĉɿġĞĬöĔĦĒċĥĹûĔĦĖĳčıęĤĔĦĖčġõĲėûûĦčġĬĉĞĦğõėėĕ�� �
�� #BTJD�QSJODJQMFT�PG�ʻVJE��UIFPSFUJDBM� JOGPSNBUJPO�PG�WFOUJMBUJPO�TZTUFNT��BCJMJUZ� UP� JOTQFDU�
JOTUBMM�NFBTVSF�FʼDJFODZ�BOE�JNQSPWF�WFOUJMBUJPO�TZTUFNT�JO�PSEFS�UP�NBJOUBJO�HPPE�FOWJSPONFOU�
DBVTF�OP�IBSN�UP�IFBMUI�CPU�BU�XPSL�BOE�TVSSPVOEJOH�BSFBT

��������úôĀÐöă÷öÐòòðÓöāðêôüãïĀñùĘāúòĀéùåāèêòÿÐüéÐāòČôÿÖāèÐŚüùòśāÖ� ��	�����

  Principles of Safety Engineering at Work and in Construction
� ğęĥõõĦėöĥĹčĒīĹčĄĦčċĦûěĨĜěõėėĕ� õĦėġɿĦčıĎĎċĦûěĨĜěõėėĕ� õĦėěĦûĐĥûĲėûûĦč� õęĜĦĞĉėʃöġûĴğę�
õĦėġġõıĎĎġĬďõėćʃĉɿĦûĶ�ĳčûĦčõɿġĞėʀĦûıęĤûĦčġĬĉĞĦğõėėĕ�øěĦĕďęġĈĔĥĖûĦčĴēēɻĦ�õĦėüĥĈõĦėĞĦėċĩĸİďʇč
ĒĨĝ�õĨüõĦėöčĞɿûıęĤõĦėĎėĨõĦė�
� #BTJD� QSJODJQMFT� PG� TBGFUZ� FOHJOFFSJOH�� DJWJM� FOHJOFFSJOH� SFBEJOH�� GBDUPSZ� MBZPVU�� ʻVJE�
NFDIBOJDT��EFTJHOJOH�JOEVTUSJBM�BOE�DPOTUSVDUJPO�FRVJQNFOU��FMFDUSJDBM�XPSL�TBGFUZ��NBOBHFNFOU�PG�
UPYJD�TVCTUBODFT��USBOTQPSUBUJPO�BOE�TFSWJDF�CVTJOFTT

��������Ðāò×ĀãÐāòÐāÐÑüÖċùĄñüćäùāúÐòòð� �	�����

 Industrial Waste and Management
� øěĦĕğĕĦĖöġûõĦõöġûİĞĩĖġĬĉĞĦğõėėĕıęĤöġûİĞĩĖġĥčĉėĦĖ�ığęɿûõĽĦİčĨĈõĦõöġûİĞĩĖġĬĉĞĦğõėėĕ
ıęĤöġûİĞĩĖġĥčĉėĦĖ�ĐęõėĤċĎöġûõĦõöġûİĞĩĖġĥčĉėĦĖĉɿġĕčĬĝĖʃıęĤĞĨĸûıěĈęʀġĕ�õĦėøĥĈıĖõ�õĦėİõķĎėěĎėěĕ�
õĦėõĽĦüĥĈ�õĦėöčĞɿûıęĤõĦėčĽĦõĦõöġûİĞĩĖõęĥĎĕĦĳþʀďėĤĲĖþčʃ�õĦėüĥĈõĦėõĦõöġûİĞĩĖġĬĉĞĦğõėėĕıęĤöġûİĞĩĖ
ġĥčĉėĦĖ�
�� �%FʺOJUJPO�PG�JOEVTUSJBM�BOE�IB[BSEPVT�XBTUF��TPVSDFT�PG�JOEVTUSJBM�BOE�IB[BSEPVT�XBTUF��
JNQBDUT�PG�IB[BSEPVT�XBTUF�UP�IVNBO�BOE�FOWJSPONFOU��TFQBSBUJPO�DPMMFDUJPO�SFNPWBM�USBOTQPSUBUJPO�
BOE�SFDZDMJOH�PG�JOEVTUSJBM�XBTUF��JOEVTUSJBM�BOE�IB[BSEPVT�XBTUF�NBOBHFNFOU

��������ÐÝúðāñãśāèÓöāðêôüãïĀñ�üāÙĄöüèāðĀñČôÿùïāíČöãôśüðÐāòæĘāÖāè�� ��	�����

 Safety, Occupational Health and Work Environment Laws
� õĂğĕĦĖċĦûĈʀĦčġĦþĩěġčĦĕĥĖøěĦĕďęġĈĔĥĖıęĤĞĔĦĒıěĈęʀġĕõĦėċĽĦûĦč�õĂğĕĦĖøĬʀĕøėġûıėûûĦč�
õĂğĕĦĖĲėûûĦč� õĂğĕĦĖĞĦČĦėćĞĬöİõĩĸĖěõĥĎĞĬöĔĦĒġčĦĕĥĖöġûĐĭʀďėĤõġĎġĦþĩĒ� üėėĖĦĎėėćıęĤüėĨĖČėėĕ
öġûĐĭʀďėĤõġĎġĦþĩĒĈʀĦčġĦþĩěġčĦĕĥĖıęĤøěĦĕďęġĈĔĥĖ�čĲĖĎĦĖ�ıĐč�ğčɿěĖûĦč�ıęĤõĦėüĥĈõĦėĎėĨõĦėøěĦĕ
ďęġĈĔĥĖıęĤĞĬöĔĦĒ
� 4BGFUZ� PDDVQBUJPOBM� IFBMUI� BOE�XPSL� FOWJSPONFOU� MBXT�� MBCPS� QSPUFDUJPO� MBXT�� GBDUPSZ�
MBXT��QVCMJD�IFBMUI�MBXT�PO�PDDVQBUJPOBM�IFBMUI��FUIJDT�PG�PDDVQBUJPOBM�IFBMUI�BOE�TBGFUZ�QSPGFTTJPOT��
QPMJDJFT�QMBOT�VOJUT�BOE�IFBMUI�BOE�TBGFUZ�NBOBHFNFOU

��������ðāäòßāèÐāò×ĀãÐāòãśāèÓöāðêôüãïĀñüāÙĄöüèāðĀñČôÿùăēÖČöãôśüð� �	�����

 Safety, Occupational Health and Environment Management Standards  
� ĕĦĉėĄĦčõĦėüĥĈõĦėĈʀĦčġĦþĩěġčĦĕĥĖıęĤøěĦĕďęġĈĔĥĖİõĩĸĖěõĥĎġĬĉĞĦğõėėĕ�ĞĨĸûıěĈęʀġĕ�ĞĦČĦėćĞĬö
ıęĤİğĉĬėĽĦøĦā� ėěĕċĥĹûõĂğĕĦĖċĦûďõøėġûċĩĸčĽĦĕĦøěĎøĬĕõĦėĈĽĦİčĨčûĦčöġûġĬĉĞĦğõėėĕĳčėĤĈĥĎþĦĉĨıęĤ
čĦčĦþĦĉĨ
� 0DDVQBUJPOBM�IFBMUI�BOE�TBGFUZ�NBOBHFNFOU�TUBOEBSET�PO�JOEVTUSZ�FOWJSPONFOU�QVCMJD�
IFBMUI�BOE�OVJTBODF��BENJOJTUSBUJWF�MBX�PO�JOEVTUSJBM�PQFSBUJPO�DPOUSPM�CPUI�BU�OBUJPOBM�BOE�JOUFSOBUJPOBM�
MFWFMT
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��������ùćÑ÷āùäòŞüćäùāúÐòòðÑĀĔèíĆĔèßāè�� �	�����

 Basic Industrial Hygiene   
� õĦėøĦĈõĦėćʃ� õĦėĉėĤğčĥõ� õĦėďėĤİĕĨč� ıęĤõĦėøěĎøĬĕġĥčĉėĦĖüĦõĞĨĸûıěĈęʀġĕĳčõĦėċĽĦûĦčċĩĸ�
ğęĥõõĦėĞīĎøʀčıęĤďėĤİĕĨčďʅāğĦĞĨĸûıěĈęʀġĕ�õĂğĕĦĖ�ĕĦĉėĄĦč�ıęĤöʀġĎĥûøĥĎċĩĸİõĩĸĖěöʀġûõĥĎĞĔĦĒıěĈęʀġĕĳč
õĦėċĽĦûĦč
� "OUJDJQBUJPO� SFDPHOJUJPO� FWBMVBUJPO� BOE� DPOUSPM� PG� IB[BSET� GSPN� XPSL� FOWJSPONFOU��
QSJODJQMFT�PG�EBUB�JORVJSZ�BOE�FOWJSPONFOUBM�QSPCMFN�FWBMVBUJPO��MBXT�TUBOEBSET�BOE�SFHVMBUJPOT�PO�
XPSL�FOWJSPONFOU

��������ÐāòċÐĒéäĀöüñŚāÖæāÖãśāèùćÑ÷āùäòŞüćäùāúÐòòðČôÿÐāòöăċÓòāÿúŞ� �	�����

 Industrial Hygiene Sampling and Analysis   
� ěĨČĩõĦėıęĤİøėīĸġûĕīġĳčõĦėĞĽĦėěüĉĥěġĖɿĦûċĦûĈʀĦčĞĬöĜĦĞĉėʃġĬĉĞĦğõėėĕ� õĦėěĦûıĐčĞĽĦėěüöʀġĕĭę�
õĦėİõķĎĉĥěġĖɿĦû� õĦėİõķĎėĥõĝĦĉĥěġĖɿĦû� õĦėěĨİøėĦĤğʃĉĥěġĖɿĦûċĦûĞĬöĜĦĞĉėʃĳčĔĦøĞčĦĕ� õĦėěĨİøėĦĤğʃöʀġĕĭę 
õĦėčĽĦİĞčġ�ıęĤėĦĖûĦčĐęĉɿġğčɿěĖûĦčİġõþčıęĤğčɿěĖûĦčėĦþõĦė  
�� �.FUIPET�BOE�JOTUSVNFOUT�GPS�JOEVTUSJBM�IZHJFOF�TBNQMJOH�TVSWFZ��QMBOOJOH�PG�EBUB�TVSWFZ�
TBNQMJOH�DPMMFDUJPO�BOE�TUPSBHF��TBNQMJOH�BOBMZTJT�BU�̋ FME�TJUF��EBUB�BOBMZTJT�QSFTFOUBUJPO�BOE�SFQPSU�
UP�QVCMJD�BOE�QSJWBUF�BHFODJFT�

��������ÐāòìœÐêòÿùéÐāòâŞöăÙāÙĄíæāÖùćÑ÷āùäòŞüćäùāúÐòòðČôÿÓöāðêôüãïĀñ� �	������
�
� ĎèùåāèêòÿÐüéÐāòČôÿÙćðÙè� ��
 Professional Internship in Industrial Hygiene and Safety in Workplace 
 and Community
� đɸõďėĤĞĎõĦėćʃěĨþĦþĩĒĈʀĦčġĦþĩěġčĦĕĥĖıęĤøěĦĕďęġĈĔĥĖĳčĞĊĦčďėĤõġĎõĦėğėīġğčɿěĖûĦčċĩĸ
İõĩĸĖěöʀġûõĥĎġĦþĩěġčĦĕĥĖıęĤøěĦĕďęġĈĔĥĖ�İĒīĸġĳğʀĞĦĕĦėĊøʀčğĦďʅāğĦ�ġĬďĞėėø�ıęĤıčěċĦûıõʀĴöďʅāğĦ�ěĨČĩ
õĦėĈĽĦİčĨčûĦčĈʀĦčøěĦĕďęġĈĔĥĖċĩĸĕĩďėĤĞĨċČĨĔĦĒ� ĉęġĈüčİõĨĈċĥõĝĤıęĤďėĤĞĎõĦėćʃĈʀĦčġĦþĩěġčĦĕĥĖıęĤ
øěĦĕďęġĈĔĥĖ
�� �1SPGFTTJPOBM�JOUFSOTIJQ�JO�PDDVQBUJPOBM�IFBMUI�BOE�TBGFUZ�BU�FTUBCMJTINFOUT�PS�PSHBOJ[BUJPOT�
BTTPDJBUFE�XJUI�PDDVQBUJPOBM�IFBMUI�BOE�TBGFUZ�JO�PSEFS�UP�TFBSDI�GPS�QSPCMFNT�PCTUBDMFT�BOE�QSPCMFN�
TPMVUJPOT�PG�FʼDJFOU�PDDVQBUJPOBM�IFBMUI�BOE�TBGFUZ�PQFSBUJPOT�BOE�HBJO�FYQFSJFODF�BOE�TLJMMT� JO�
PDDVQBUJPOBM�IFBMUI�BOE�TBGFUZ

��������úôĀÐÐāòñ÷āùäòŞ� �	�����

 Principles of Ergonomics 
� øěĦĕĞĥĕĒĥčČʃėĤğěɿĦûĕčĬĝĖʃıęĤĞĨĸûıěĈęʀġĕĳčõĦėċĽĦûĦč� õĦėěĥĈĞĥĈĞɿěčėɿĦûõĦĖıęĤõĦėďėĤĖĬõĉʃ
ĞĥĈĞɿěčėɿĦûõĦĖĳčûĦčõĦėĖĜĦĞĉėʃ� þĩěõęĜĦĞĉėʃĳčõĦėċĽĦûĦč� õĦėďėĤĖĬõĉʃğęĥõõĦėĖĜĦĞĉėʃĳčõĦėġġõıĎĎ
ĞĊĦčĩûĦč� ġĬďõėćʃ� İøėīĸġûĕīġ� ıęĤďɻĦĖĞīĸġĞĥāęĥõĝćʃ� õĦėďɻġûõĥč� ıõʀĴö� øěĎøĬĕġĥčĉėĦĖüĦõøěĦĕİĞĩĸĖûĈʀĦč 
õĦėĖĜĦĞĉėʃ
� 3FMBUJPOTIJQ�PG�IVNBO�BOE�FOWJSPONFOU�BU�XPSL��NFBTVSFNFOU�PG�CPEZ�DPNQPTJUJPO�BOE�
BQQMJDBUJPO�UP�FSHPOPNJDT��CJPNFDIBOJDT�BU�XPSL��BQQMJDBUJPO�PG�FSHPOPNJDT�UP�EFTJHO�XPSL�TUBUJPOT�
FRVJQNFOU�UPPMT�BOE�TJHOT��QSFWFOUJPO�USFBUNFOU�BOE�DPOUSPM�PG�FSHPOPNJD�SJTLT
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��������æĀÐøÿïāøāüĀÖÐóøċíĆēüíĀáèāüÖÓŞÐòÓöāðêôüãïĀñ�� �	�����

 English Skills for Safety Organization Development
� đɸõđčċĥõĝĤõĦėēʅû�ĒĭĈ�ċĩĸİõĩĸĖěöʀġûõĥĎûĦčĈʀĦčġĦþĩěčĦĕĥĖıęĤøěĦĕďęġĈĔĥĖ�İċøčĨøõĦėġɿĦčĔĦĝĦ
ġĥûõĘĝİþĨûěĨþĦõĦė�ċĥõĝĤõĦėġɿĦčİĒīĸġõĽĦğčĈþīĸġİėīĸġû�õĦėüĥĎĳüøěĦĕĞĽĦøĥāıęĤöʀġøěĦĕĞčĥĎĞčĬčĳüøěĦĕĞĽĦøĥā
ċĦûĈʀĦčġĦþĩěġčĦĕĥĖıęĤøěĦĕďęġĈĔĥĖ�õĦėİĈĦøěĦĕğĕĦĖøĽĦĜĥĒċʃıęĤüĦõĎėĨĎċ
� -JTUFOJOH� TQFBLJOH� TLJMMT� QSBDUJDF� FTQFDJBMMZ� JO� PDDVQBUJPOBM� IFBMUI� BOE� TBGFUZ� DBSFFS��
SFBEJOH�UFDIOJRVFT�GPS�BDBEFNJD�&OHMJTI��SFBEJOH�TLJMM�GPS�UPQJD�EFUFSNJOBUJPO�NBJO�BOE�TVQQPSUJOH�
JEFBT�SFHBSEJOH�PDDVQBUJPOBM�IFBMUI�BOE�TBGFUZ�JTTVFT��HVFTTJOH�XPSE�NFBOJOH�GSPN�DPOUFYU�DMVFT

��������Ðāò×ĀãÐāòüÖÓŞÐòãśāèÓöāðêôüãïĀñ� �	�����

 Safety Organization Management
� ıčěøĨĈõĦėüĥĈõĦėİĒīĸġøěĦĕďęġĈĔĥĖĳčõĦėċĽĦûĦč� õĽĦğčĈčĲĖĎĦĖıęĤøěĦĕėĥĎĐĨĈþġĎöġûġûøʃõė
İõĩĸĖěõĥĎøěĦĕďęġĈĔĥĖ�İęīġõĞėėĎĬøęĦõėĳğʀİğĕĦĤĞĕõĥĎûĦč�üĥĈėĤİĎĩĖĎıęĤõĦėĈĭıęėĥõĝĦĞĊĦčċĩĸċĽĦûĦč�İĉėĩĖĕ
İøėīĸġûďɻġûõĥčġĥčĉėĦĖġĖɿĦûİĒĩĖûĒġ�üĥĈĞĔĦĒıěĈęʀġĕĳčõĦėċĽĦûĦč�õĦėøěĎøĬĕġĥčĉėĦĖĳčõėĤĎěčõĦėĐęĨĉ�õĦė
đɸõġĎėĕ�õĦėĞīĸġĞĦė�ıęĤõĦėüĭûĳüĳčĈʀĦčøěĦĕďęġĈĔĥĖ
� $PODFQUT�PG�PSHBOJ[BUJPO�NBOBHFNFOU�GPS�XPSL�TBGFUZ��QPMJDZ�GPSNVMBUJPO�BOE�PSHBOJ[BUJPOBM�
SFTQPOTJCJMJUZ�PO�TBGFUZ��QFSTPOOFM�SFDSVJUNFOU�GPMMPXJOH�B�QSJODJQMF�PG�ƬQVU�UIF�SJHIU�QFSTPO�JOUP�UIF�
SJHIU�KPCƭ��PSHBOJ[JOH�BOE�NBJOUFOBODF�PG�XPSLQMBDF��QSFQBSJOH�BEFRVBUF�UPPMT�GPS�EBOHFS�QSPUFDUJPO��
BSSBOHJOH�XPSL�FOWJSPONFOU��DPOUSPMMJOH�QSPEVDUJPO�QSPDFTT�IB[BSET��USBJOJOH�DPNNVOJDBUJPO�BOE�
NPUJWBUJPO�SFHBSEJOH�TBGFUZ
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aŴ��?L53-9	2A�+�
� ĔĦĝĦĴċĖ�� ����ğęĥõĞĭĉėěĨċĖĦĜĦĞĉėĎĥćąĨĉ�ĞĦöĦěĨþĦġčĦĕĥĖĞĨĸûıěĈęʀġĕıęĤĞĦČĦėćĔĥĖ
� ĔĦĝĦġĥûõĘĝ�� ��� #BDIFMPS�PG�4DJFODF�1SPHSBN�JO�&OWJSPONFOUBM�)FBMUI�BOE�%JTBTUFST

bŴ���?L5#+<��:
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�
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��
� ĔĦĝĦġĥûõĘĝ����� þīĸġİĉķĕ���� #BDIFMPS�PG�4DJFODF�	&OWJSPONFOUBM�)FBMUI�BOE�%JTBTUFST
�
� � þīĸġĖɿġ����� #�4D��	&OWJSPONFOUBM�)FBMUI�BOE�%JTBTUFST
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� ĳğʀİęīġõİėĩĖčėĦĖěĨþĦġīĸč� Ķ� ġĩõĴĕɿčʀġĖõěɿĦ� �� ğčɿěĖõĨĉ� ĳčğęĥõĞĭĉėėĤĈĥĎďėĨāāĦĉėĩöġûĕğĦěĨċĖĦęĥĖ
ĞěčĈĬĞĨĉ�ĲĈĖĴĕɿÿĹĽĦõĥĎėĦĖěĨþĦċĩĸİøĖİėĩĖčĕĦıęʀě�ıęĤĴĕɿİďʇčėĦĖěĨþĦċĩĸõĽĦğčĈĳğʀİėĩĖčĲĈĖĴĕɿčĥĎğčɿěĖõĨĉėěĕ�ĳčİõćąʃ
õĦėĞĽĦİėķüğęĥõĞĭĉė�
�������� õĦėüĥĈõĦėİğĉĬėĽĦøĦāĳčİĕīġû� �	�����

� 6SCBO�/VJTBODFT�.BOBHFNFOU
�������� õĦėüĥĈõĦėøĬćĔĦĒĞĨĸûıěĈęʀġĕĔĦĖĳčöġûġĦøĦėİĒīĸġøěĦĕĞĎĦĖďęġĈĔĥĖ�ıęĤĞĬöĔĦĒ� �	�����

� *OEPPS�&OWJSPONFOUBM�.BOBHFNFOU�GPS�$PNGPSU�4BGFUZ�BOE�)FBMUI
�������� õĦėüĥĈõĦėĞĦėİøĕĩ�ěĥĉĊĬıęĤĕĭęđġĖċĩĸİďʇčĒĨĝıęĤġĥčĉėĦĖ�üĦõþĬĕþčġĖɿĦûďęġĈĔĥĖ� �	�����

� $IFNJDBM�4VCTUBODFT�BOE�)B[BSEPVT�8BTUF�.BOBHFNFOU�GPS�$PNNVOJUZ�4BGFUZ
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�������� õĦėĞīĸġĞĦėøěĦĕİĞĩĸĖû� �	�����

� 3JTL�$PNNVOJDBUJPO�
���������õĦėĉġĎĞčġûöġûİĕīġûıęĤþĬĕþčĉɿġõĦėİďęĩĸĖčıďęûĞĔĦĒĔĭĕĨġĦõĦĜċĩĸĖĥĸûĖīč� �	�����

� $PNNVOJUZ�4VTUBJOBCMF�3FTQPOTF�UP�$MJNBUF�$IBOHF
�������� õĦėİõķĎĉĥěġĖɿĦû�õĦėĉėěüěĨİøėĦĤğʃıęĤõĦėüĥĈõĦėĕęĒĨĝċĦûčĹĽĦĳčİĕīġûıęĤþĬĕþč� �	�����

� 4BNQMJOH�"OBMZTJT�PG�8BUFS�1PMMVUJPO�.BOBHFNFOU�JO�UIF�$JUZ�BOE�$PNNVOJUZ
�������� õĦėİõķĎĉĥěġĖɿĦûõĦėĉėěüěĨİøėĦĤğʃıęĤõĦėüĥĈõĦėöĖĤĕĭęđġĖıęĤĞĨĸûďăĨõĭęĳčİĕīġû� �	�����

� ıęĤþĬĕþč�
� 4BNQMJOH�"OBMZTJT�PG�4PMJE�8BTUF�BOE�4FXBHF�.BOBHFNFOU�JO�UIF�$JUZ�BOE�
� $PNNVOJUZ
�������� õĦėİõķĎĉĥěġĖɿĦû�õĦėĉėěüěĨİøėĦĤğʃ�ıęĤõĦėüĥĈõĦėĕęĒĨĝċĦûġĦõĦĜĳčİĕīġûıęĤþĬĕþč� �	�����

� 4BNQMJOH�"OBMZTJT�PG�"JS�1PMMVUJPO�.BOBHFNFOU�JO�UIF�$JUZ�BOE�$PNNVOJUZ
�������� õĦėİõķĎĉĥěġĖɿĦûõĦėĉėěüěĨİøėĦĤğʃ�ıęĤõĦėüĥĈõĦėĕęĒĨĝċĦûİĞĩĖû�ıĞû�øěĦĕėʀġčıęĤ�� �	�����

� øěĦĕĞĥĸčĞĤİċīġč
� 4BNQMJOH�"OBMZTJT�PG�/PJTF�1PMMVUJPO�-JHIU�)FBU�BOE�7JCSBUJPO�.BOBHFNFOU�
� JO�UIF�$JUZ�BOE�$PNNVOJUZ
�������� İėīĸġûİýĒĦĤċĦûĈʀĦčġčĦĕĥĖĞĨĸûıěĈęʀġĕıęĤĞĦČĦėćĔĥĖ� �	�����

� 4QFDJBMJ[FE�5PQJDT�JO�&OWJSPONFOUBM�)FBMUI�BOE�%JTBTUFST
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�µ�̄ �¶�´¤¥´¤©¶�´�
¬´�´©¶�´¯�´£³¤¬¶Ê�Ã©�§n¯£Ã§²¬´�´¥�¢³¤

�������� ČÓôÓĈôĀù��� �	�����
�
 Calculus 
� ēʅûõʃþĥč�ęĨĕĨĉıęĤøěĦĕĉɿġİčīĸġûöġûēʅûõʃþĥč�ġčĬĒĥčČʃöġûēʅûõʃþĥčıęĤõĦėďėĤĖĬõĉʃ�øěĦĕİėķěıęĤøěĦĕİėɿû�
ďʅāğĦøɿĦĞĭûĞĬĈ�ĉĸĽĦĞĬĈ�ġĥĉėĦĞĥĕĒĥċČʃ�õĦėěĨİøėĦĤğʃĞɿěčİĒĨĸĕ�ďėĨĒĥčČʃĴĕɿüĽĦõĥĈİöĉöġûēʅûõʃþĥč
ıęĤİċøčĨøõĦėğĦďėĨĒĥčČʃ
� 'VODUJPOT�MJNJUT�BOE�DPOUJOVJUZ�PG�B�GVODUJPO��EFSJWBUJWF�PG�B�GVODUJPO�BOE�BQQMJDBUJPO��WFMPDJUZ�
BOE�BDDFMFSBUJPO��NBYJNVN�BOE�NJOJNVN�QSPCMFNT��SFMBUFE�SBUFT��NBSHJOBM�BOBMZTJT��JOEFʺOJUF�JOUFHSBM�
BOE�UFDIOJRVFT�PG�JOUFHSBUJPO�

�������� ÙĄöùåăäă� �	�����

 Biostatistics
� öġĎİöĉıęĤďėĤĲĖþčʃöġûĞĊĨĉĨċĦûĈʀĦčěĨċĖĦĜĦĞĉėʃþĩěĔĦĒ� ĞĊĨĉĨİþĨûĒėėćčĦ� ğęĥõõĦėİĎīĹġûĉʀčöġû
ċĘĝĂĩøěĦĕčɿĦüĤİďʇč�õĦėıüõıüûøěĦĕčɿĦüĤİďʇčöġûĉĥěıďėĞĬɿĕ�õĦėıüõıüûöġûĉĥěĞĊĨĉĨ�õĦėďėĤĕĦćøɿĦ�ıęĤ
õĦėċĈĞġĎĞĕĕĉĨĄĦč�õĦėěĨİøėĦĤğʃøěĦĕıďėďėěčİĎīĹġûĉʀč�õĦėěĨİøėĦĤğʃõĦėĊĈĊġĖıęĤĞğĞĥĕĒĥčČʃ�õĦėċĈĞġĎ
ĴøĞıøěėʃ�õĦėěĨİøėĦĤğʃöʀġĕĭęĲĈĖĳþʀĲďėıõėĕĞĽĦİėķüėĭďċĦûĞĊĨĉĨ
� &YUFOU� BOE� VUJMJUZ� PG� TUBUJTUJDT� GPS� IFBMUI� TDJFODF� EFTDSJQUJWF� TUBUJTUJDT� FMFNFOUBSZ� PG�
QSPCBCJMJUZ�UIFPSZ��QSPCBCJMJUZ�EJTUSJCVUJPO�PG�SBOEPN�WBSJBCMF��TBNQMJOH�EJTUSJCVUJPO��FTUJNBUJPO�BOE�
UFTUJOH�IZQPUIFTFT��FMFNFOUBSZ�BOBMZTJT�PG�WBSJBODF��SFHSFTTJPO�BOE�DPSSFMBUJPO�BOBMZTJT��DIJ�TRVBSF�
UFTU��EBUB�BOBMZTJT�VTJOH�TUBUJTUJDBM�QBDLBHF�GPS�TPDJBM�TDJFODF

�������� ċÓðĄæĀēöďê� �	�����

 General Chemistry
� ĲøėûĞėʀĦûġĤĉġĕ�ďėĨĕĦćĞĦėĞĥĕĒĥčČʃ�ĉĦėĦûČĦĉĬ�ĒĥčČĤİøĕĩ�ıõʁĞ�öġûıöķû�öġûİğęě�ıęĤĞĦėęĤęĦĖ�
ĞĕĈĬęİøĕĩ� õėĈ� İĎĞ� ġĬćğĒęĜĦĞĉėʃ� üęčĜĦĞĉėʃ� İøĕĩĴēēɻĦ� İøĕĩčĨěİøęĩĖėʃıęĤėĥûĞĩİĎīĹġûĉʀč� İøĕĩġĨčċėĩĖʃ� 
İøĕĩĞĨĸûıěĈęʀġĕ�İÿčİÿġėʃċĦûİøĕĩ�ďėĤĖĬõĉʃİčīĹġğĦĳğʀĞġĈøęʀġûõĥĎĞĦöĦ��
� "UPNJD�TUSVDUVSF��TUPJDIJPNFUSZ��QFSJPE� UBCMF�PG� UIF�FMFNFOUT��DIFNJDBM�CPVOEJOH��HBT�
TPMJE� MJRVJE�BOE�TPMVUJPO��DIFNJDBM�FRVJMJCSJVN��BDJET�BOE�CBTFT�� UIFSNPEZOBNJDT��LJOFUJDT��CBTJD�
OVDMFBS�DIFNJTUSZ�BOE�SBEJPMPHZ��PSHBOJD�DIFNJTUSZ��FOWJSPONFOUBM�DIFNJTUSZ��DIFNJDBM�TFOTPST��BOE�
BQQMJDBUJPO�UP�UIF�EJTDJQMJOF

�������� êÞăéĀäăÐāòċÓðĄæĀēöďê� �	�����

 General Chemistry Laboratory
� øěĦĕďęġĈĔĥĖĳčğʀġûďăĨĎĥĉĨõĦė�İċøčĨøõĦėĳþʀġĬďõėćʃĒīĹčĄĦčċĦûĈʀĦčİøĕĩ�ıęĤďăĨĎĥĉĨõĦėċĩĸĞġĈøęʀġû
õĥĎğĥěöʀġĳčěĨþĦİøĕĩċĥĸěĴď
� 4BGFUZ�JO�DIFNJTUSZ�MBCPSBUPSZ��UFDIOJRVFT�PG�VTJOH�CBTJD�DIFNJDBM�FRVJQNFOU��BOE�XPSLTIPQT�
PO�HFOFSBM�DIFNJTUSZ�UPQJDT�
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��������ċÓðĄöăċÓòāÿúŞ�� �	�����

 Analytical Chemistry 
� ğęĥõıęĤõėĤĎěčõĦėěĨİøėĦĤğʃċĦûİøĕĩğęĥõĒīĹčĄĦč� õĦėěĨİøėĦĤğʃöʀġĕĭę� ıęĤøěĦĕøęĦĈİøęīĸġčĳč
õĦėěĨİøėĦĤğʃ�õĦėěĨİøėĦĤğʃİþĨûčĹĽĦğčĥõ�ıęĤõĦėěĨİøėĦĤğʃİþĨûďėĨĕĦĉė�ěĨČĩõĦėĴċİċėĉĲĈĖõėĈ�İĎĞ�õĦėĉõĉĤõġč 
õĦėİõĨĈĞĦėİþĨûÿʀġč�ıęĤõĦėİõĨĈďăĨõĨėĨĖĦėĩĈġõÿʃ�ĞīĎøʀčöʀġĕĭęċĦûİċøĲčĲęĖĩĞĦėĞčİċĜ� ĳčĄĦčöʀġĕĭęčĦčĦþĦĉĨ�
İõĩĸĖěõĥĎõĦėĒĥĆčĦİċøčĨøċĦûĈʀĦčİøĕĩěĨİøėĦĤğʃ�ıęĤõĦėčĽĦĴďďėĤĖĬõĉʃĳþʀüėĨû�ıęĤďăĨĎĥĉĨõĦė
� 1SJODJQMFT�BOE�QSPDFTT� JO�DIFNJDBM�BOBMZTJT�� GVOEBNFOUBMT�PG�EBUB�FWBMVBUJPO�BOE�FSSPS�
BOBMZTJT��HSBWJNFUSJD�BOBMZTJT��WPMVNFUSJD�BOBMZTJT�CZ�UJUSJNFUSJD�NFUIPET�JODMVEFT�BDJE�CBTF�QSFDJQJUBUJPO�
DPNQMFYBUJPO�BOE�SFEPY�UJUSBUJPOT��SFUSJFWJOH�JOGPSNBUJPO�GSPN�JOUFSOBUJPOBM�EBUBCBTF�SFHBSEJOH�BOBMZUJDBM�
DIFNJTUSZ�BOE�JUT�QSBDUJDBM�BQQMJDBUJPO�BOE�QSBDUJDF

�������� ÙĄööăæñāċéĆĔüÖäśè� �	�����

 Basic Biology
� ĎċčĽĦĞĭɿþĩěěĨċĖĦ�ĒīĹčĄĦčċĦûİøĕĩİõĩĸĖěõĥĎĞĨĸûĕĩþĩěĨĉ�ġûøʃďėĤõġĎıęĤõĦėċĽĦûĦčöġûİÿęęʃ�õĦėďęĈďęɿġĖ
ĒęĥûûĦčöġûİÿęęʃ� õĦėİĒĨĸĕüĽĦčěčöġûİÿęęʃ� ĴĕĲġÿĩĞıęĤõĦėĞīĎĒĥčČĬʃıĎĎġĦĜĥĖİĒĜ� ıęĤıĎĎıĐčõĦėĊɿĦĖċġĈ
ęĥõĝćĤċĦûĒĥčČĬõėėĕ
� *OUSPEVDUJPO�UP�CJPMPHZ��GVOEBNFOUBMT�DIFNJTUSZ�PG�PSHBOJTNT��DPNQPTJUJPO�BOE�GVODUJPO�
PG�DFMMT��DFMM�FOFSHZ�SFMFBTF��JODSFBTJOH�UIF�OVNCFS�PG�DFMMT�NFJPTJT�BOE�TFYVBM�SFQSPEVDUJPO�BOE�
HFOFUJD�JOIFSJUBODF�QBUUFSOT

�������� ÙĄööăæñāæĀēöďê� �	�����

 General Biology 
� ěĨČĩõĦėċĦûěĨċĖĦĜĦĞĉėʃþĩěĔĦĒ� øĬćĞĕĎĥĉĨöġûĞĨĸûĕĩþĩěĨĉ� ĞĦėþĩěĲĕİęõĬęöġûĞĨĸûĕĩþĩěĨĉ� İÿęęʃıęĤ 
İĕıċĎġęĨÿĪĕ�ĒĥčČĬĜĦĞĉėʃ�ěĨěĥĆčĦõĦė�øěĦĕğęĦõğęĦĖöġûĞĨĸûĕĩþĩěĨĉ�ĲøėûĞėʀĦûıęĤğčʀĦċĩĸöġûĒīþ�ėĤĎĎĉɿĦû�Ķ�
ĳčėɿĦûõĦĖĕčĬĝĖʃ�čĨİěĜěĨċĖĦıęĤĒĘĉĨõėėĕ
� #JPMPHJDBM�TDJFOUJʺD�NFUIPE��DIBSBDUFSJTUJDT�PG�UIF�PSHBOJTN��CJPNPMFDVMFT�PG�UIF�PSHBOJTN��
DFMM�BOE�NFUBCPMJTN��FWPMVUJPO�CJPEJWFSTJUZ�PG�UIF�PSHBOJTN��TUSVDUVSF�BOE�GVODUJPO�PG�QMBOUT��TZTUFNT�
PG�UIF�IVNBO�CPEZ��FDPMPHZ�BOE�CFIBWJPS

�������� êÞăéĀäăÐāòÙĄööăæñāæĀēöďê�� �	�����

 General Biology Laboratory  
� õĦėĳþʀõęʀġûüĬęċėėĜčʃ� İÿęęʃıęĤĞɿěčďėĤõġĎöġûİÿęęʃ� õĦėĉėěüğĕĭɿİęīġĈ� ěĨěĥĆčĦõĦė� ġĦćĦüĥõė 
ĲďėĉĨĞĉĦ�ĲøėûĞėʀĦûıęĤõĦėĞīĎĒĥčČĬʃöġûĒīþĈġõ�ėĤĎĎõĦėğĕĬčİěĩĖčİęīġĈ�ėĤĎĎõĦėĖɿġĖġĦğĦė�ďăĨĞĥĕĒĥčČʃöġû
ĞĨĸûĕĩþĩěĨĉõĥĎĞĨĸûıěĈęʀġĕ
� .JDSPTDPQF��DFMM�BOE�PSHBOFMMF��CMPPE�UZQJOH��SFWPMVUJPO��QSPUJTUB�LJOHEPN��TUSVDUVSF�BOE�
SFQSPEVDUJPO�PG�̒ PXFSJOH�QMBOUT��DJSDVMBUPSZ�TZTUFN��EJHFTUJWF�TZTUFN��JOUFSBDUJPOT�PG�MJWJOH�UIJOHT�XJUI�
UIF�FOWJSPONFOU

�������� îőùăÐùŞæĀēöďê� �	�����

 General Physics
� ėĤĎĎğčɿěĖıęĤİěõİĉġėʃ� õĦėİøęīĸġčċĩĸĳč��� ıęĤ���ĕĨĉĨ� ıėûıęĤõĂõĦėİøęīĸġčċĩĸ� ûĦčıęĤĒęĥûûĦč� 
õĦėĈęıęĤĲĕİĕčĉĥĕ� ĞĕĈĬęõęıęĤĞĔĦĒĖīĈğĖĬɿč� õĦėİøęīĸġčċĩĸıĎĎıõěɿûõěĥĈ� øęīĸčıęĤİĞĩĖû� öġûĴğę� 
ġĬćğĒęĜĦĞĉėʃ� ĴēēɻĦ� ıĕɿİğęķõ� ċĥĜčĜĦĞĉėʃ� ēɶĞĨõĞʃĖĬøĳğĕɿ� ıęĤõĦėĎĭėćĦõĦėğĥěöʀġċĩĸİõĩĸĖěöʀġûõĥĎĜĦĞĉėʃ 
ĞĦöĦěĨþĦčĥĹč�Ķ�ıęĤĳþʀēɶĞĨõĞʃĞĽĦğėĥĎõĦėěĨİøėĦĤğʃİċøĲčĲęĖĩċĩĸĞĽĦøĥāıęĤĲęõığɿûøěĦĕİďʇčüėĨû
� 4ZTUFN�PG�VOJUT�BOE�WFDUPS��SFMBUJWF�NPUJPO�JO�POF�BOE�UXP�EJNFOTJPOT��GPSDF�BOE�MBXT�
PG�NPUJPO��XPSL�BOE�FOFSHZ��JNQVMTF�BOE�NPNFOUVN��FRVJMJCSJVN�BOE�FMBTUJDJUZ��PTDJMMBUPSZ�NPUJPO��
TPVOE�BOE�XBWFT��ʻVJE��UIFSNPEZOBNJDT��FMFDUSJDJUZ��NBHOFUJTN��PQUJDT��NPEFSO�QIZTJDT��JOUFHSBUJPO�
PG�UPQJDT�JO�SFMBUFE�ʺFMET�BOE�VTJOH�QIZTJDT�UP�BOBMZ[F�JNQPSUBOU�UFDIOPMPHZ�BOE�UIF�SFBM�XPSME
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�������� êÞăéĀäăÐāòîőùăÐùŞæĀēöďê� �	�ī�ī�

 General Physics Laboratory
� ďăĨĎĥĉĨõĦėİõĩĸĖěõĥĎİčīĹġğĦēɶĞĨõĞʃċĥĸěĴď�ĴĈʀıõɿ�ėĤĎĎğčɿěĖıęĤİěõİĉġėʃ�õĦėİøęīĸġčċĩĸĳč���ıęĤ���ĕĨĉĨ�
ıėûıęĤõĂõĦėİøęīĸġčċĩĸ� ûĦčıęĤĒęĥûûĦč� õĦėĈęıęĤĲĕİĕčĉĥĕ� ĞĕĈĬęõęıęĤĞĔĦĒĖīĈğĖĬɿč� õĦėİøęīĸġčċĩĸıĎĎ
ıõěɿûõěĥĈ�øęīĸčıęĤİĞĩĖû�öġûĴğę�ġĬćğĒęĜĦĞĉėʃ�ĴēēɻĦ�ıĕɿİğęķõ�ċĥĜčĜĦĞĉėʃ�ēɶĞĨõĞʃĖĬøĳğĕɿ�ıęĤõĦėĎĭėćĦõĦė
ğĥěöʀġċĩĸİõĩĸĖěöʀġûõĥĎĜĦĞĉėʃĞĦöĦěĨþĦčĥĹč�Ķ�ıęĤĳþʀēɶĞĨõĞʃĞĽĦğėĥĎõĦėěĨİøėĦĤğʃİċøĲčĲęĖĩ
ċĩĸĞĽĦøĥāıęĤĲęõığɿûøěĦĕİďʇčüėĨû
� 8PSLTIPQT�PO�HFOFSBM�QIZTJDT�DPOUFOU��TZTUFN�PG�VOJUT�BOE�WFDUPS��SFMBUJWF�NPUJPO�JO�POF�
BOE�UXP�EJNFOTJPOT��GPSDF�BOE�MBXT�PG�NPUJPO��XPSL�BOE�FOFSHZ��JNQVMTF�BOE�NPNFOUVN��FRVJMJCSJVN�
BOE�FMBTUJDJUZ��PTDJMMBUPSZ�NPUJPO��TPVOE�BOE�XBWFT��ʻVJE��UIFSNPEZOBNJDT��FMFDUSJDJUZ��NBHOFUJTN��
PQUJDT��NPEFSO�QIZTJDT��JOUFHSBUJPO�PG�UPQJDT�JO�SFMBUFE�ʺFMET�BOE�VTJOH�QIZTJDT�UP�BOBMZ[F�JNQPSUBOU�
UFDIOPMPHZ�BOE�UIF�SFBM�XPSME

�������� ċÓðĄüăèæòĄñŞ� �	�����

 Organic Chemistry
� ĒĥčČĤİøĕĩĳčĞĦėďėĤõġĎġĨčċėĩĖʃ�ĞİĉġėĨĲġİøĕĩ�õĦėüĽĦıčõďėĤİĔċĉĦĕğĕĭɿēʅûõʃþĥč�õĦėİėĩĖõþīĸġ�ĞĕĎĥĉĨ
ċĦûõĦĖĔĦĒ�ıęĤďăĨõĨėĨĖĦİøĕĩöġûĞĦėġĨčċėĩĖʃ�ĞĦėþĩěĲĕİęõĬęİĎīĹġûĉʀč�İċøčĨøİĎīĹġûĉʀčöġûďăĨĎĥĉĨõĦėİøĕĩġĨčċėĩĖʃ�
ĴĈʀıõɿ�õĦėĉõĐęĪõ�õĦėğĦüĬĈİĈīġĈ�õĦėõęĥĸč�õĦėĞõĥĈ�ıęĤĲøėĕĦĲċõėĦēɷ�õĦėĉėěüĞġĎøĬćĞĕĎĥĉĨıęĤďăĨõĨėĨĖĦ
İøĕĩöġûğĕĭɿēʅûõʃþĥččĥęöġûĞĦėġĨčċėĩĖʃ
� $IFNJDBM� CPOEJOH� JO� PSHBOJD� DPNQPVOET�� TUFSFPDIFNJTUSZ�� DMBTTJʺDBUJPO� CZ� GVODUJPOBM�
HSPVQ��OPNFODMBUVSF��QIZTJDBM�QSPQFSUJFT�BOE�DIFNJDBM�SFBDUJPOT�PG�PSHBOJD�DPNQPVOET��CBTJD�PG�
CJPNPMFDVMFT��CBTJD�PSHBOJD�DIFNJTUSZ�UFDIOJRVFT�JODMVEJOH�DSZTUBMMJ[BUJPO��EFUFSNJOBUJPO�PG�CPJMJOH�
QPJOU��EJTUJMMBUJPO��FYUSBDUJPO�BOE�DISPNBUPHSBQIZ��EFUFSNJOBUJPO�BOE�DIFNJDBM�SFBDUJPO�PG�GVODUJPOBM�
HSPVQT�PG�PSHBOJD�DPNQPVOET

�������� ÙĄöċÓðĄ� �	�����

 Biochemistry
� ıčěøĨĈċĦûþĩěİøĕĩ�ėĤĎĎĎĥēİēġėʃĳčĞĨĸûĕĩþĩěĨĉ�ĲøėûĞėʀĦûıęĤĞĕĎĥĉĨöġûþĩěĲĕİęõĬę�ĴĈʀıõɿøĦėʃĲĎĴĢİĈėĉ�
ęĨĒĨĈõėĈġĤĕĨĲčıęĤĲďėĉĩč� õėĈčĨěøęĩġĨø� ěĨĉĦĕĨč� ěĨĊĩİĕıċĎġęĨÿĪĕöġûþĩěĲĕİęõĬę� õĦėøěĎøĬĕěĨĊĩİĕıċĎġęĨÿĪĕ�
İġčĴÿĕʃıęĤüęčĒęĜĦĞĉėʃöġûİġčĴÿĕʃ� õĦėĞõĥĈþĩěĲĕİęõĬęıęĤõĦėċĽĦĳğʀĎėĨĞĬċČĨļ� ĒĥčČĬěĨĜěõėėĕ� ıęĤþĩěİøĕĩĳč
þĩěĨĉďėĤüĽĦěĥč�ıęĤďăĨĎĥĉĨõĦė
� $PODFQUT� PG� CJPDIFNJTUSZ�� CVʹFS� TZTUFNT� JO� MJWJOH� UIJOHT�� CJPNPMFDVMBS� TUSVDUVSF� BOE�
QSPQFSUJFT��DBSCPIZESBUF� MJQJE�BNJOP�BDJE�BOE�QSPUFJO�OVDMFJD�BDJE�WJUBNJOT��NFUBCPMJD�QBUIXBZ�
PG� CJPNPMFDVMFT�� DPOUSPM� PG�NFUBCPMJD� QBUIXBZ� PG� CJPNPMFDVMFT�� FO[ZNFT� BOE� FO[ZNF� LJOFUJDT��
CJPNPMFDVMBS�FYUSBDUJPO�BOE�QVSJʺDBUJPO��HFOFUJD�FOHJOFFSJOH��CJPDIFNJTUSZ�JO�FWFSZEBZ�MJGF�BOE�QSBDUJDF

��������×ćôÙĄööăæñā� �	�����

 Microbiology
� þčĨĈ� ėĭďėɿĦû� ęĥõĝćĤ� õĦėĞīĎĒĥčČĬʃ� õĦėİüėĨāİĉĨĎĲĉ� õĦėĈĽĦėûþĩěĨĉ� ıęĤġčĬõėĕěĨČĦčöġûüĬęĨčċėĩĖʃ� 
ěĨČĩĎɿûþĩĹþčĨĈüĬęĨčċėĩĖʃ� øěĦĕĞĥĕĒĥčČʃöġûüĬęĨčċėĩĖʃõĥĎĞĨĸûĕĩþĩěĨĉþčĨĈġīĸčıęĤĞĨĸûıěĈęʀġĕüĬęĨčċėĩĖʃċĩĸõɿġĲėøõĥĎĕčĬĝĖʃ�
ĲĈĖİýĒĦĤĲėøċĩĸİďʇčďʅāğĦĞĦČĦėćĞĬööġûďėĤİċĜĴċĖ�ėĤĎĎĔĭĕĨøĬʀĕõĥčıęĤõĦėõėĤĉĬʀčĔĭĕĨøĬʀĕõĥč�ĒėʀġĕďăĨĎĥĉĨõĦė
� 5ZQFT� TIBQFT� DIBSBDUFSJTUJDT� SFQSPEVDUJPO�� EFWFMPQNFOU�� MJWJOH� BOE� UBYPOPNZ� PG�
NJDSPCJPMPHZ��NJDSPCJPMPHZ� JEFOUJʺDBUJPO�� SFMBUJPOTIJQ� PG�NJDSPCJPMPHZ� BOE� PUIFS� MJWJOH� UIJOHT� BOE�
FOWJSPONFOU��QBUIPHFOFTJT�PG�EJTFBTF�JO�IVNBO�FTQFDJBMMZ�EJTFBTFT�DPODFSOJOH�5IBJMBOE�QVCMJD�IFBMUI�
QSPCMFNT��JNNVOF�TZTUFN�BOE�JNNVOF�TUJNVMBUJPO
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�������� ÐāñöăïāÓ÷āùäòŞČôÿùòĄòöăæñā� �	�����

 Anatomy and Physiology
� ėɿĦûõĦĖĕčĬĝĖʃĈʀĦčĲøėûĞėʀĦû��ėĭďėɿĦûęĥõĝćĤıęĤğčʀĦċĩĸöġûėĤĎĎĉɿĦûĶ�ĜĪõĝĦĎċĎĦċğčʀĦċĩĸıęĤõęĴõ
õĦėċĽĦûĦčöġûėɿĦûõĦĖĕčĬĝĖʃĳčėĤĎĎĉɿĦû�Ķ�ĴĈʀıõɿ�ĞėĩėěĨċĖĦöġûİÿęęʃ�ėĤĎĎďėĤĞĦċ�ėĤĎĎõęʀĦĕİčīĹġıęĤõėĤĈĭõ
ĲøėûėɿĦûėɿĦûõĦĖ�ėĤĎĎğĥěĳüıęĤğęġĈİęīġĈ�ėĤĎĎğĦĖĳü�ėĤĎĎċĦûİĈĨčġĦğĦė�ėĤĎĎöĥĎĊɿĦĖďʅĞĞĦěĤ�ėĤĎĎĉɿġĕ
Ĵėʀċɿġ� ėĤĎĎĞīĎĒĥčČĬʃ� ıęĤõĦėøěĎøĬĕġĬćğĔĭĕĨöġûėɿĦûõĦĖ� ĉęġĈüčõĦėċĽĦûĦčėɿěĕõĥčöġûėĤĎĎİğęɿĦčĩĹĳčõĦė
øěĎøĬĕıęĤėĥõĝĦĞĕĈĬęöġûėɿĦûõĦĖĳğʀġĖĭɿĳčĔĦěĤďõĉĨ
� 4USVDUVSF�PG�IVNBO�CPEZ��NPSQIPMPHZ�� GVODUJPO�PG�IVNBO�TZTUFNT��SPMF� GVODUJPOT�BOE�
NFDIBOJTNT� PG� IVNBO�CPEZ� DPODFSOJOH� GPMMPXJOH� TZTUFNT�� DFMMVMBS� QIZTJPMPHZ�� OFSWPVT� TZTUFN��
NVTDVMPTLFMFUBM�TZTUFN��DBSEJPWBTDVMBS�TZTUFN��SFTQJSBUPSZ�TZTUFN��HBTUSPJOUFTUJOBM�TZTUFN��VSJOBSZ�
TZTUFN��FOEPDSJOF�TZTUFN��SFQSPEVDUJWF�TZTUFN�BOE�CPEZ�UFNQFSBUVSF�DPOUSPM�JODMVEJOH�JOUFSSFMBUJPOTIJQ�
PG�UIFTF�TZTUFNT�UP�NBJOUBJO�OPSNBM�QIZTJPMPHJDBM�TUBUF�PG�XIPMF�PSHBOJTNT

�������� èăċö÷öăæñāČôÿùăēÖČöãôśüð� �	�����

 Ecosystem and Environment
� ğęĥõõĦė�ċĘĝăĩıęĤıčěøĨĈċĦûčĨİěĜěĨċĖĦ�ğčʀĦċĩĸıęĤøěĦĕĞĥĕĒĥčČʃėĤğěɿĦûėĤĎĎčĨİěĜõĥĎĞĨĸûıěĈęʀġĕ�
ĐęõėĤċĎöġûõĦėİďęĩĸĖčıďęûĞĨĸûıěĈęʀġĕċĩĸĕĩĉɿġėĤĎĎčĨİěĜ�ĎċĎĦċıęĤøěĦĕĞĽĦøĥāöġûčĨİěĜěĨċĖĦĳčõĦėěĦûıĐč�
ĒĥĆčĦĈʀĦčĉɿĦû�Ķ�ıęĤõĦėďėĤĖĬõĉʃċĘĝĂĩċĦûčĨİěĜěĨċĖĦĴďĳþʀĳčõĦėĜĪõĝĦďʅāğĦċĦûĞĨĸûıěĈęʀġĕ
� 1SJODJQMFT�� UIFPSJFT�BOE�DPODFQUT�PG�FDPMPHZ�� GVODUJPOT�BOE�SFMBUJPOTIJQT�PG�FDPTZTUFN�
BOE�FOWJSPONFOU��FOWJSPONFOUBM�DIBOHF�JNQBDUT�PO�FDPTZTUFNT��SPMFT�BOE�JNQPSUBODF�PG�FDPMPHZ�
QMBOOJOH�EFWFMPQNFOU�QMBOT��BOE�BQQMJDBUJPO�PG�FDPMPHJDBM�UIFPSJFT�UP�TUVEZ�FOWJSPONFOUBM�QSPCMFNT

�������� úôĀÐüèāðĀñùăēÖČöãôśüð� �	�����

 Principle of Environmental Health
 ıčěøĨĈİĎīĹġûĉʀčċĦûĈʀĦčġčĦĕĥĖĞĨĸûıěĈęʀġĕ� ġĥčĴĈʀıõɿ� õĦėüĥĈõĦėčĹĽĦĞĤġĦĈ� õĦėĎĽĦĎĥĈčĹĽĦİĞĩĖıęĤ 
ĞĨĸûďăĨõĭę� õĦėüĥĈõĦėĕĭęđġĖıęĤöġûİĞĩĖġĥčĉėĦĖ� õĦėøěĎøĬĕĕęĒĨĝċĦûġĦõĦĜ� İĞĩĖûıęĤøěĦĕĞĥĸčĞĤİċīġč� 
õĦėĞĬöĦĔĨĎĦęġĦğĦė�ċĩĸġĖĭɿġĦĜĥĖ�ĞĊĦĎĥč�ıęĤĞĊĦčďėĤõġĎõĦė�õĦėøěĎøĬĕĞĥĉěʃıęĤıĕęûčĽĦĲėø�ĒĦğĤčĽĦĲėø�
õĦėüĥĈõĦėİğĉĬėĽĦøĦā�õĦėüĥĈõĦėġčĦĕĥĖĞĨĸûıěĈęʀġĕ
� #BTJD�DPODFQU�PG�FOWJSPONFOUBM�IFBMUI�DPWFSJOH�JTTFT�PG�DMFBO�XBUFS�NBOBHFNFOU��XBTUF�
XBUFS�BOE�TFXBHF�USFBUNFOU��TPMJE�XBTUF�BOE�IB[BSEPVT�XBTUF�NBOBHFNFOU���BJS�BOE�OPJTF�QPMMVUJPOT�
BOE�WJCSBUJPO�DPOUSPM��GPPE��IPVTFIPME��JOTUJUVUF�BOE�FOUFSQSJTF�TBOJUBUJPO��BOJNBM�BOE�EJTFBTF�DBSSJFS�
DPOUSPM��QFTU�DPOUSPM��OVJTBODF�NBOBHFNFOU�BOE�FOWJSPONFOUBM�IFBMUI�NBOBHFNFOU

�������� ċæÓčèčôñĄċíĆēüÐāòöăċÓòāÿúŞäĀöüñŚāÖðôíăøæāÖùăēÖČöãôśüð�ÐāòÓöéÓćð�ČôÿÐāò×ĀãÐāò��	�����

 Technology for Environmental Pollution Analysis, Control and Management
� ğęĥõõĦėıęĤďăĨĎĥĉĨõĦėİõķĎĉĥěġĖɿĦûĕęĒĨĝĞĨĸûıěĈęʀġĕĳčİĕīġû�ĴĈʀıõɿ�čĹĽĦ�ġĦğĦė�ġĦõĦĜ�čĹĽĦİĞĩĖ�ĈĨč�
ĉĤõġčĈĨč�öĖĤĕĭęđġĖıęĤöġûİĞĩĖġĥčĉėĦĖ�İĞĩĖû�õĦėĞĥĸčĞĤİċīġč�ėěĕĊĪûĉĥěġĖɿĦûċĦûþĩěĔĦĒõĦėĉėěüěĨİøėĦĤğʃ
øĬćĔĦĒĞĨĸûıěĈęʀġĕĳčİĕīġû� ěĨČĩĕĦĉėĄĦčĞĽĦğėĥĎõĦėěĨİøėĦĤğʃøĬćĔĦĒĞĨĸûıěĈęʀġĕċĦûğʀġûďăĨĎĥĉĨõĦė� ĈĥþčĩþĩĹěĥĈ
øĬćĔĦĒĞĨĸûıěĈęʀġĕĳčİĕīġû�õĦėıďęĐęöʀġĕĭęøĬćĔĦĒĞĨĸûıěĈęʀġĕ�õĦėüĥĈċĽĦėĦĖûĦčİõĩĸĖěõĥĎøĬćĔĦĒĞĨĸûıěĈęʀġĕ
ĳčİĕīġû�õĦėøěĎøĬĕıęĤõĦėüĥĈõĦėĕęĒĨĝĞĨĸûıěĈęʀġĕĳčİĕīġûĲĈĖĳþʀİċøĲčĲęĖĩ
� 1SJODJQMFT�BOE�QSBDUJDFT�PG�TBNQMF�DPMMFDUJOH�PG�VSCBO�FOWJSPONFOUBM�QPMMVUJPO���XBUFS�GPPE�
BJS�XBTUFXBUFS�TPJM�TFEJNFOU�TPMJE�XBTUF�BOE�IB[BSEPVT�XBTUF�OPJTF�WJCSBUJPO�JODMVEJOH�CJPMPHJDBM�
TBNQMFT��VSCBO�FOWJSPONFOUBM�RVBMJUZ�BOBMZTJT��TUBOEBSE�NFUIPE�GPS�MBCPSBUPSZ�BOBMZTJT�PG�FOWJSPONFOUBM�
RVBMJUZ��6SCBO�&OWJSPONFOUBM�2VBMJUZ�*OEFY��JOUFSQSFUBUJPO�PG�FOWJSPONFOUBM�RVBMJUZ�EBUB��QSFQBSBUJPO�
PG�VSCBO�FOWJSPONFOUBM�RVBMJUZ�SFQPSUT��VSCBO�FOWJSPONFOUBM�QPMMVUJPO�DPOUSPM�BOE�NBOBHFNFOU�XJUI�
UFDIOPMPHZ
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�������� òÿéāãöăæñāČôÿčòÓüćéĀäăĎúðŚ� �	�����

 Epidemiology and Emerging Diseases
� øěĦĕğĕĦĖ� öġĎİöĉ� üĬĈĕĬɿûğĕĦĖ� ıęĤďėĤĲĖþčʃöġûėĤĎĦĈěĨċĖĦ� čĨİěĜěĨċĖĦöġûĕčĬĝĖʃ� ğęĥõõĦė
ďɻġûõĥčĲėø�õĦėďĄĕĒĖĦĎĦęİĎīĹġûĉʀč�ĕĦĉėõĦėõĦėěĥĈõĦėďɺěĖıęĤõĦėĉĦĖ�ėĤĎĦĈěĨċĖĦİõĩĸĖěõĥĎĲėøĉĨĈİþīĹġõĦė
ĞīĎĞěčõĦėėĤĎĦĈöġûĲėø� ĲėøġĬĎĥĉĨĳğĕɿ� ėĤĎĦĈěĨċĖĦıęĤõĦėøěĎøĬĕõĦėĉĨĈİþīĹġüĦõĲėûĒĖĦĎĦę� ėĤĎĦĈěĨċĖĦ
ĈʀĦčďėĤĖĬõĉʃ�øěĦĕĐĨĈĒęĦĈċĩĸĒĎĎɿġĖ�Ķ�ĳčõĦėėĤĎĦĈěĨċĖĦıęĤěĨČĩõĦėøěĎøĬĕĉɿĦû�Ķ�ĳčĞĊĦčõĦėćʃďõĉĨĳğĕɿ
� %FʺOJUJPOT�TDPQFT�PCKFDUJWFT�BOE�CFOFʺUT�PG�FQJEFNJPMPHZ��IVNBO�FDPMPHZ��QSFWFOUJWF�
QSJODJQMFT��QSJODJQMFT�PG�ʺSTU�BJE��NPSCJEJUZ�BOE�NPSUBMJUZ�SBUF�NFBTVSFNFOU��FQJEFNJPMPHZ�PG�JOGFDUJPO��
FQJEFNJD� PS� QBOEFNJD� JOWFTUJHBUJPO�� FNFSHJOH� EJTFBTFT�� FQJEFNJPMPHZ� BOE� DPOUSPM� JO� IPTQJUBMT��
BQQMJDBUJPO�PG�FQJEFNJPMPHZ��GSFRVFOU�GBVMUT�JO�FQJEFNJPMPHZ�BOE�DPOUSPMT�GPS�OFX�OPSNBM�TJUVBUJPOT

�������� íăøöăæñāùăēÖČöãôśüð�� �	�����

 Environmental Toxicology
� ıčěøĨĈċĦûĈʀĦčĒĨĝěĨċĖĦ� øěĦĕĞĥĕĒĥčČʃėĤğěɿĦûďėĨĕĦćĞĦėĒĨĝċĩĸĴĈʀėĥĎõĥĎõĦėĉġĎĞčġû� õĦėĈĭĈÿĪĕ
õĦėõėĤüĦĖıęĤõĦėĞĤĞĕöġûĞĦėĒĨĝ�õĦėİďęĩĸĖčıďęûĲøėûĞėʀĦûöġûĞĦėĒĨĝ�õĦėöĥĎĞĦėĒĨĝıęĤøěĦĕİďʇčĒĨĝöġû
ĞĦė�ĞĦėĒĨĝĉɿĦû�Ķ�ĳčĞĨĸûıěĈęʀġĕ�ĳččĹĽĦ�ĈĨč�ġĦõĦĜıęĤġĦğĦė�õĦėċĈĞġĎøěĦĕİďʇčĒĨĝöġûĞĦėõĦėěĨİøėĦĤğʃ
ĞĦėĒĨĝ�õėćĩĜĪõĝĦõĦėďčİďɹʉġčĞĦėĒĨĝĳčĞĨĸûıěĈęʀġĕıęĤĐęõėĤċĎĉɿġĞĬöĔĦĒ
� $PODFQUT�PG�UPYJDPMPHZ��SFMBUJPOTIJQ�PG�UPYJDJUZ�EPTF�BOE�SFTQPOTF��BCTPSQUJPO��EJTUSJCVUJPO�BOE�
BDDVNVMBUF�PG�UPYJDBOUT��USBOTGPSNBUJPO�PG�UPYJDBOUT��FYDSFUJPO�BOE�UPYJDJUZ��UPYJDBOUT�JO�FOWJSPONFOUT�
XBUFS� TPJM� BJS� BOE� GPPE�� UPYJDJUZ� UFTU�� UPYJDBOU� BOBMZTJT�� DBTF� TUVEJFT� PG� UPYJDJUZ� DPOUBNJOBUJPO� JO�
FOWJSPONFOU�BOE�IFBMUI�JNQBDUT

�������� ÐāòùćÑāïăéāôèĔĘāČôÿüāúāò�ČôÿÐāò×ĀãÐāò� �	�����

 Water and Food Sanitation and Management
� ğęĥõõĦėüĥĈğĦčĹĽĦĞĤġĦĈ� ċĥĹûčĹĽĦĈīĸĕ� čĹĽĦĳþʀ� ıęĤčĹĽĦıöķûĞĽĦğėĥĎþĬĕþč� ıęĤğęĥõõĦėĲėøıęĤĲċĝċĩĸ
İõĨĈüĦõġĦğĦė� õĂğĕĦĖċĩĸİõĩĸĖěöʀġû� õĦėĞġĎĞěčĲėø� õĦėøěĎøĬĕıęĤďɻġûõĥčġĦğĦėüĦõõĦėďčİďɹʉġčüĦõ 
İþīĹġĲėøıęĤĞĦėġĥčĉėĦĖĉɿĦû�Ķ�ĉĥĹûıĉɿığęɿûĐęĨĉıęĤõėĤĎěčõĦėöčĞɿû�õĦėĞĬöĦĔĨĎĦęġĦğĦė�ıęĤõĦėĞĬöĦĔĨĎĦę
ĲėûûĦčĐęĨĉġĦğĦėĉɿĦû�Ķ� õĦėİõķĎĉĥěġĖɿĦûıęĤõĦėěĨİøėĦĤğʃİĒīĸġõĦėİđɻĦėĤěĥûċĦûĈʀĦčĞĬöĦĔĨĎĦęġĦğĦėıęĤčĹĽĦ
ığęɿûčĹĽĦİĒīĸġõĦėďėĤďĦ�öĥĹčĉġčõĦėďėĥĎďėĬûøĬćĔĦĒčĹĽĦ�ĕĦĉėĄĦčøĬćĔĦĒčĹĽĦİĒīĸġõĦėġĬďĲĔøĎėĨĲĔø�ėĤĎĎõĦė
ĎėĨõĦėčĹĽĦĳčþĬĕþč�õĦėüĥĈõĦėığęɿûčĹĽĦİĒīĸġõĦėĳþʀďėĤĲĖþčʃöġûďėĤþĦþčıęĤõĦėüĥĈõĦėöġûİĞĩĖüĦõõĦėĐęĨĉġĦğĦė
� 1SJODJQMF�PG�XBUFS�TVQQMZ�GPS�DPNNVOJUZ��XBUFS�SFTPVSDFT�GPS�XBUFS�TVQQMZ��QSJODJQMFT�PG�
GPPE�TBOJUBUJPO��GPPE�CPSOF�EJTFBTF�BOE�UPYJDJUZ��GPPE�TBOJUBUJPO�SFMBUFE�MBXT��EJTFBTF�JOWFTUJHBUJPO��
QSFWFOUJPO�BOE�DPOUSPM�PG�GPPE�IZHJFOF�GPS�IVNBO�IFBMUI��QSFWFOUJPO�PG�EJTFBTF�DPOUBNJOBUJPO�BOE�
PUIFS�IB[BSEPVT�NBUFSJBMT�GSPN�QSPEVDUJPO�TPVSDFT��USBOTQPSU�QSPDFTT��TBOJUBUJPO�JO�UIF�QSPEVDUJPO�
GBDJMJUJFT�BOE�EJTUSJCVUJPO��TBNQMF�DPMMFDUJPO�BOE�BOBMZTJT� GPS� GPPE�BOE�XBUFS�TBOJUBUJPO�NPOJUPSJOH��
QSPDFTTFT�PG�XBUFS�RVBMJUZ�USFBUNFOU��XBUFS�RVBMJUZ�TUBOEBSE�GPS�XBUFS�DPOTVNQUJPO�XBUFS�TVQQMZ�
TZTUFNT�JO�DPNNVOJUZ�XBUFS�SFTPVSDF�NBOBHFNFOU�GPS�QVCMJD�QVSQPTF�BOE�NBOBHFNFOU�PG�XBTUF�
HFOFSBUJPO�GSPN�GPPE�QSPEVDUJPO
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�������� òÿééðāäòßāèÐāòùćÑāïăéāôĎèùåāèéòăÐāòùāçāòâÿ� �	�����

 Sanitation Measurement for Public Services
 ğęĥõõĦėıęĤõĦėĎěčõĦėĳčõĦėĞĬöĦĔĨĎĦęĞĨĸûıěĈęʀġĕ��õĦėüĥĈõĦėĞĬöĦĔĨĎĦęĞĊĦčċĩĸĎėĨõĦėĞĦČĦėćĤ
İĒīĸġďɻġûõĥč�ĞɿûİĞėĨĕ�ıęĤēɹʉčēĭĞĨĸûıěĈęʀġĕĳğʀİğĕĦĤĞĕĉɿġõĦėĈĽĦėûþĩěĨĉöġûďėĤþĦþč�ĴĈʀıõɿ�ċɿĦġĦõĦĜĖĦč�ĞčĦĕõĩĠĦ
ğʀĦûĞėėĒĞĨčøʀĦ� ĲėûĕğėĞĒ� ĞĊĦčĩöčĞɿûĞĦČĦėćĤ� Ĳėûıėĕ� ĲėûİėĩĖč� ğėīġĞĊĦčċĩĸċĩĸĕĩďėĤþĦþčĕĦċĽĦõĨüõėėĕ 
İďʇčüĽĦčěčĕĦõ�ėĤĎĎĕĦĉėĄĦč�õĂğĕĦĖ�ıęĤĎċĎĥāāĥĉĨĉɿĦû�Ķ�ċĩĸİõĩĸĖěöʀġûõĥĎûĦčĞĬöĦĔĨĎĦęĞĨĸûıěĈęʀġĕ
� 1SJODJQMFT�BOE�QSPDFEVSFT� JO�FOWJSPONFOUBM�TBOJUBUJPO��TBOJUBUJPO�NBOBHFNFOU�PG�QVCMJD�
TFUUJOHT�UP�QSFWFOU�QSPNPUF�BOE�SFIBCJMJUBUF�FOWJSPONFOU�GPS�IVNBO�MJWJOH��BJSQPSU�TQPSU�TUBEJVN�
TIPQQJOH�NBMM�UIFBUFS�QVCMJD�USBOTQPSU�TUBUJPOT�IPUFM�TDIPPM�PS�QVCMJD�TQBDF��TUBOEBSE�TZTUFN��MBXT�
BOE�SFHVMBUJPOT�JO�SFMBUJPO�UP�FOWJSPONFOUBM�TBOJUBUJPO

�������� ïĈðăùāòùèċæ÷ùĘāúòĀéÖāèüèāðĀñùăēÖČöãôśüðČôÿùāçāòâïĀñ� �	�����

� (FP�JOGPSNBUJDT�GPS�&OWJSPONFOUBM�)FBMUI�BOE�%JTBTUFST
 ċĘĝĂĩıęĤıčěøĨĈĈʀĦčĲøėûĞėʀĦûıęĤęĥõĝćĤöġûöʀġĕĭęİþĨûĒīĹčċĩĸ�õĦėĊɿĦĖĔĦĒğėīġİõķĎöʀġĕĭę�õĦėüĽĦıčõ
øĬćĞĕĎĥĉĨöʀġĕĭę�õĦėüĥĈİõķĎöʀġĕĭęıęĤěĨİøėĦĤğʃöʀġĕĭę�õĦėıĞĈûĐęıęĤİĐĖıĒėɿöʀġĕĭę�ėěĕĊĪûĲøėûĞėʀĦûĒīĹčĄĦčċĩĸ
üĽĦİďʇčĉɿġõĦėėĥõĝĦøěĦĕďęġĈĔĥĖĞĽĦğėĥĎõĦėĳþʀöʀġĕĭęõĦėĒĥĆčĦĄĦčöʀġĕĭęİþĨûĒīĹčċĩĸ�õĦėġġõıĎĎėĤĎĎĞĦėĞčİċĜ�
õĦėĳþʀėĤĎĎĞĦėĞčİċĜĔĭĕĨĜĦĞĉėʃıęĤĔĭĕĨċĥĜčĔĦĒİĒīĸġěĨİøėĦĤğʃöʀġĕĭęċĦûĔĭĕĨĜĦĞĉėʃ
� 5IFPSJFT�BOE�TUSVDUVSBM�DPODFQUT�BOE�UZQFT�PG�HFP�EBUB��QIPUPHSBNNFUSZ�PS�EBUB�DPMMFDUJPO��
EBUB�JEFOUJʺDBUJPO�TUPSBHF�BOE�EBUB�BOBMZTJT��EBUB�EJTQMBZJOH�BOE�EJTTFNJOBUJPO��*OGSBTUSVDUVSF�GPS�EBUB�
TFDVSJUZ�VTBHF��TQBUJBM�EBUB�EFWFMPQNFOU��JOGPSNBUJPO�TZTUFN�EFTJHO�HFPHSBQIJD�JOGPSNBUJPO�TZTUFN�
BOE�WJTVBMJ[BUJPO�GPS�HFPHSBQIJD�EBUB�BOBMZTJT

�������� Ðāò×ĀãÐāòíāúÿèĘāčòÓ� �	�����

 Contagion Management
� ĒĦğĤčĽĦĲėøċĩĸĕĩøěĦĕĞĽĦøĥāċĦûĈʀĦčĞĦČĦėćĞĬö�ęĥõĝćĤėĭďėɿĦû�ěûüėþĩěĨĉ�ığęɿûİĒĦĤĒĥčČĬʃıęĤċĩĸĒĥõ
ġĦĜĥĖ� ĲėøıęĤõĦėčĽĦĲėø� ěĨČĩõĦėĞĽĦėěüıęĤďėĤİĕĨčďėĤþĦõėĒĦğĤčĽĦĲėø� õĦėďɻġûõĥč� øěĎøĬĕıęĤõĦėõĽĦüĥĈ 
ĒĦğĤčĽĦĲėø�ĲĈĖčĽĦğęĥõõĦėüĥĈõĦėĒĦğĤčĽĦĲėøıĎĎĐĞĕĐĞĦčĕĦďėĤĖĬõĉʃĳþʀ�õĂğĕĦĖċĩĸİõĩĸĖěöʀġûõĥĎõĦėďėĤõġĎ
ČĬėõĨüİĒīĸġĳþʀėĥĎüʀĦûõĽĦüĥĈĒĦğĤčĽĦĲėø
� *NQPSUBOU� EJTFBTF� DBSSJFST� JO� QVCMJD� IFBMUI��NPSQIPMPHZ� MJGF� DZDMF� CSFFEJOH� BSFB� BOE�
IBCJUBUT�EJTFBTFT�BOE�EJTFBTF�DBSSJFST��TVSWFZ�NFUIPE�BOE�QFTU�QPQVMBUJPO�BTTFTTNFOU��QSFWFOUJPO�
DPOUSPM�BOE�FSBEJDBUJPO�PG�DPOUBHJPO�CZ�BQQMZJOH�JOUFHSBUFE�QFTU�DPOUSPM�BOE�NBOBHFNFOU�QSJODJQMFT��
SFMBUFE�MBXT�GPS�PQFSBUJOH�QFTU�DPOUSPM�CVTJOFTT

�������� ÐāòêòÿċðăèëôÐòÿæéùăēÖČöãôśüðČôÿùćÑïāí� �	�����
���
 Environment and Health Impact Assessment 
� ğęĥõõĦė�õėĤĎěčõĦėıęĤěĨČĩõĦėĳčõĦėďėĤİĕĨčĐęõėĤċĎıęĤøěĦĕİĞĩĸĖûċĦûĞĨĸûıěĈęʀġĕĞĦČĦėćĔĥĖ
ıęĤĞĬöĔĦĒ�ıčěøĨĈİĎīĹġûĉʀčıęĤöĥĹčĉġčĳčõĦėüĥĈċĽĦėĦĖûĦčõĦėĜĪõĝĦěĨİøėĦĤğʃĐęõėĤċĎĞĨĸûıěĈęʀġĕ�õĦėĜĪõĝĦ
ĞĨĸûıěĈęʀġĕċĦûĈʀĦčõĦĖĔĦĒþĩěĔĦĒ�ıęĤċĦûĈʀĦčĞĬöĔĦĒ�ğęĥõõĦėİĎīĹġûĉʀčĳčõĦėõĽĦğčĈĕĦĉėõĦėďɻġûõĥč�ıõʀĴö
ıęĤęĈĐęõėĤċĎĞĨĸûıěĈęʀġĕ�ıęĤõĦėüĥĈõĦėøěĦĕİĞĩĸĖûċĦûĈʀĦčĞĨĸûıěĈęʀġĕĞĦČĦėćĔĥĖ�ıęĤĞĬöĔĦĒ�õĦėĉĨĈĉĦĕ
ĉėěüĞġĎĐęõėĤċĎĞĨĸûıěĈęʀġĕĞĦČĦėćĔĥĖ� ıęĤĞĬöĔĦĒ� õĦėĕĩĞɿěčėɿěĕöġûþĬĕþčĉɿġõĦėďėĤİĕĨčĐęõėĤċĎ 
ĞĨĸûıěĈęʀġĕĞĦČĦėćĔĥĖ�ıęĤĞĬöĔĦĒ�ĕĦĉėĄĦč�İõćąʃıęĤĈĥþčĩþĩĹěĥĈøĬćĔĦĒĞĨĸûıěĈęʀġĕĞĦČĦėćĔĥĖ�ıęĤĞĬöĔĦĒ
� 1SJODJQMFT�� QSPDFTTFT� BOE�NFUIPET�PG� FOWJSPONFOUBM� EJTBTUFST� BOE�IFBMUI� JNQBDU� BOE�
SJTL�BTTFTTNFOU��CBTJD�DPODFQU�BOE�QSPDFTTFT�PG�&*"�	&OWJSPONFOUBM� *NQBDU�"TTFTTNFOU
�SFQPSU�
QSFQBSBUJPO��FOWJSPONFOUBM�TUVEZ�DPODFSOJOH�QIZTJDBM�CJPMPHJDBM�IFBMUI�BTQFDU��CBTJD�QSJODJQMF�PG�
FOWJSPONFOUBM�JNQBDU�QSFWFOUJOH�NJUJHBUJOH�BOE�SFEVDUJPO��EJTBTUFST�BOE�IFBMUI�JNQBDUT��DPNNVOJUZ�
QBSUJDJQBUJPO�UPXBSET�FOWJSPONFOUBM�EJTBTUFST�BOE�IFBMUI� JNQBDUT��TUBOEBSET��DSJUFSJB�BOE� JOEFY�PG�
FOWJSPONFOUBM�EJTBTUFST�IFBMUI�RVBMJUZ
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�������� Ðāò×ĀãÐāòüèāðĀñùăēÖČöãôśüðČôÿùāçāòâïĀñĎèïāöÿØćÐċØăè�� �	�����
���
 Environmental Sanitation and Disasters Management
� øěĦĕėĭʀİĎīĹġûĉʀčİėīĸġûõĦėİđɻĦėĤěĥûİğĉĬýĬõİýĨčıęĤĔĥĖĒĨĎĥĉĨċĦûĈʀĦčĞĨĸûıěĈęʀġĕıęĤĞĦČĦėćĞĬö�ĳčİĕīġû
ıęĤþĬĕþč� õĦėďėĤİĕĨčıęĤĎėĨğĦėüĥĈõĦėøěĦĕİĞĩĸĖû� õĦėİĉėĩĖĕøěĦĕĒėʀġĕİĒīĸġėĥĎĞĊĦčõĦėćʃ� õĦėďėĤİĕĨč
ĞĊĦčõĦėćʃõĦėüĥĈĉĥĹûĜĭčĖʃĎĥāþĦõĦė�õĦėĎĥāþĦõĦėİğĉĬõĦėćʃ�ıęĤõĦėĉġĎĲĉʀİğĉĬýĬõİýĨčġĖɿĦûİğĕĦĤĞĕċĥĹûõɿġč
ıęĤğęĥûİõĨĈİğĉĬ�õĦėþɿěĖþĩěĨĉþĥĹčĞĭû�õĦėĞġĎĞěčċĦûėĤĎĦĈěĨċĖĦ�õĦėüĥĈõĦėėĤĎĎöʀġĕĭę�õĦėěĨİøėĦĤğʃ�õĦėıďę
øěĦĕğĕĦĖıęĤõĦėĞīĸġĞĦėöʀġĕĭęõĦėİđɻĦėĤěĥûĔĦěĤýĬõİýĨč� õĦėİĉīġčĔĥĖ� ıęĤõĦėēɹʉčēĭċĦûĈʀĦčĞĨĸûıěĈęʀġĕıęĤ
ĞĦČĦėćĞĬö��õĦėďėĤİĕĨčøěĦĕİĞĩĖğĦĖıęĤċėĥĒĖʃĞĨčċĥĹûõɿġčİõĨĈİğĉĬıęĤğęĥûõĦėİõĨĈİğĉĬýĬõİýĨč
� #BTJD�LOPXMFEHF�PG�FNFSHFODZ�QVCMJD�IFBMUI�BOE�EJTBTUFST�TVSWFJMMBODF��FWBMVBUJPO�BOE�
NBOBHFNFOU��QSFQBSBUJPO�GPS�QPUFOUJBM�TJUVBUJPOT��TJUVBUJPO�BTTFTTNFOU��FTUBCMJTI�PG�DPNNBOE�DFOUFS��
TJUVBUJPO�DPNNBOE�BOE�QSF�QPTU�BQQSPQSJBUF�SFTQPOTFT�UP�FNFSHFODZ�TJUVBUJPOT��BEWBODFE�MJGF�TVQQPSU��
FQJEFNJPMPHZ�JOWFTUJHBUJPO��EBUB�TZTUFN�NBOBHFNFOU��BOBMZTJT�JOUFSQSFUBUJPO�BOE�DPNNVOJDBUJPO�PG�
QVCMJD�IFBMUI�FNFSHFODZ�TVSWFJMMBODF�EBUB��XBSOJOH�BOE�FOWJSPONFOUBM�BOE�QVCMJD�IFBMUI�SFTUPSBUJPO��
QSF�QPTU�BTTFU�FWBMVBUJPO�GPMMPXJOH�FNFSHFODZ�DSJTJT

�������� ÐÝúðāñċÐĄēñöÐĀéùāçāòâùćÑ�ùāçāòâïĀñ�ČôÿùăēÖČöãôśüð�� �	�����

 Public Health, Disasters and Environment Laws
ĒĥĆčĦõĦė�ďėĤěĥĉĨ�ıęĤıčěøĨĈİõĩĸĖěõĥĎõĂğĕĦĖıęĤøěĦĕİďʇčČėėĕċĦûĞĦČĦėćĞĬöĞĦČĦėćĔĥĖ�ıęĤĞĨĸûıěĈęʀġĕ�
þɿġûĲğěɿöġûõĂğĕĦĖ�õĦėĎĥāāĥĉĨõĂğĕĦĖĎčĄĦčöʀġĕĭęċĦûěĨċĖĦĜĦĞĉėʃıęĤøěĦĕİğĕĦĤĞĕċĦûĞĥûøĕ�İďėĩĖĎİċĩĖĎ 
õėĤĎěčõĦėĈʀĦččĲĖĎĦĖ� ĎċĎĥāāĥĉĨċĦûĞĦČĦėćĞĬö� ĞĦČĦėćĔĥĖ� ıęĤĞĨĸûıěĈęʀġĕ� õĂğĕĦĖċĩĸİõĩĸĖěöʀġûõĥĎ 
ġĦþĩěġčĦĕĥĖıęĤøěĦĕďęġĈĔĥĖ�ıĐčûĦč�ıęĤıčěõĦėďăĨĎĥĉĨĉĦĕõĂğĕĦĖĞĦČĦėćĞĬöĞĦČĦėćĔĥĖ�ıęĤĞĨĸûıěĈęʀġĕ
öġûĴċĖõĥĎĕĦĉėĄĦčöġûčĦčĦþĦĉĨ
� %FWFMPQNFOU�� IJTUPSZ�� BOE� DPODFQUT� PG� MBX� BOE� KVTUJDF� JO� QVCMJD� IFBMUI�� EJTBTUFST� BOE�
FOWJSPONFOU�� MFHBM� HBQT�� MBX� GPSNVMBUJPO� CBTFE� PO� TDJFOUJʺD� EBUB� BOE� TPDJBM� BQQSPQSJBUFOFTT��
DPNQBSJTPO�PG�QPMJDZ�QSPDFTTFT��FOWJSPONFOUBM�EJTBTUFST�BOE�IFBMUI�SFHVMBUJPOT��QMBOT��MBX�SFMBUFE�
UP�PDDVQBUJPOBM�IFBMUI�BOE�TBGFUZ��QMBOT�BOE�QSBDUJDFT�PO�FOWJSPONFOU��5IBJMBOE�FOWJSPONFOUBM�MBXT�
BOE�JOUFSOBUJPOBM�IFBMUI�BOE�EJTBTUFST

�������� ċ÷òøß÷āùäòŞùĄċÑĄñöċíĆēüÐāòíĀáèāæĄēñĀēÖñĆè� �	�����

 Green Economy for Sustainability
 İďɻĦğĕĦĖõĦėĒĥĆčĦċĩĸĖĥĸûĖīč� ıčěøĨĈİĜėĝĄõĨüğĕĬčİěĩĖč� ıęĤğęĥõõĦėİĜėĝĄĜĦĞĉėʃĞĨĸûıěĈęʀġĕ 
ĳčõĦėěĨİøėĦĤğʃďʅāğĦıęĤüĥĈõĦėďʅāğĦĞĨĸûıěĈęʀġĕıęĤċėĥĒĖĦõėČėėĕþĦĉĨüĦõĐęöġûõĦėİďęĩĸĖčıďęûĞĔĦĒ 
ĔĭĕĨġĦõĦĜĲĈĖĳþʀıčěċĦûöġûõĦėĒĥĆčĦċĩĸĖĥĸûĖīč� ĉęġĈüčõĦėĳþʀİøėīĸġûĕīġċĦûİĜėĝĄĜĦĞĉėʃĞĨĸûıěĈęʀġĕ�õĦėĕĩĞɿěčėɿěĕ
öġûþĬĕþč� ıęĤõĦėüĥĈõĦėøěĦĕöĥĈıĖʀûİĒīĸġĞčĥĎĞčĬčõėĤĎěčõĦėĉĥĈĞĨčĳüıęĤõĦėüĥĈõĦėĈʀĦčĞĨĸûıěĈęʀġĕİĕīġû
ıęĤĞĦČĦėćĔĥĖ
� 4VTUBJOBCMF�%FWFMPQNFOU�(PBMT� 	4%(T
�� DJSDVMBS� FDPOPNZ� DPODFQU� BOE� FOWJSPONFOUBM�
FDPOPNJDT�QSJODJQMFT�GPS�FOWJSPONFOUBM�BOE�OBUVSBM�SFTPVSDFT�BT�B�SFTVMU�PG�QSPCMFNT�BOBMZTJT��DMJNBUF�
DIBOHF�CZ�VTJOH�TVTUBJOBCMF�EFWFMPQNFOU�HVJEFMJOFT�BOE�FOWJSPONFOUBM�FDPOPNJD�UPPMT��DPNNVOJUZ�
JOWPMWFNFOU�BOE�DPOʻJDU�NBOBHFNFOU�UP�TVQQPSU�EFDJTJPO�NBLJOH�QSPDFTTFT�BOE�NBOBHFNFOU�PG�
VSCBO�FOWJSPONFOU�BOE�EJTBTUFST
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�������� ØāÐæĀ÷èŞČôÿÐāò×ĀãÐāòùāòùèċæ÷ãśāèüèāðĀñùăēÖČöãôśüðČôÿùāçāòâïĀñ�� ���������	�����

 Environmental Health and Disasters Scenario and Information Management 
� õĦėěĨİøėĦĤğʃİþĨûĒīĹčċĩĸıęĤõĦėĞėʀĦûıĎĎüĽĦęġûõĦėüĥĈċĽĦıĐčċĩĸİýĒĦĤİėīĸġû�õĦėĳþʀďėĤĲĖþčʃüĦõıĐčċĩĸ
øěĦĕĞĭûİþĨûĉĥěİęö� õĦėčĽĦıĎĎüĽĦęġûċĦûøćĨĉĜĦĞĉėʃıęĤİøėīĸġûĕīġċĦûďʅāāĦďėĤĈĨĝĄʃĴďďėĤĖĬõĉʃĳþʀõĥĎĳčûĦč
ĒĖĦõėćʃıęĤİĉīġčĔĥĖĒĨĎĥĉĨ�õĦėěĨİøėĦĤğʃİþĨûĒīĹčċĩĸ�õĦėďėĤİĕĨčĒīĹčċĩĸİĞĩĸĖûĉɿġõĦėİõĨĈĔĥĖĒĨĎĥĉĨıęĤõĦėüĥĈõĦėİĕīġû
ıęĤĞĨĸûıěĈęʀġĕĳčİĕīġûõɿġčıęĤğęĥûİõĨĈĞĦČĦėćĔĥĖ
� 4QBUJBM� BOBMZTJT� BOE�NPEFMJOH�� UIFNBUJD�NBQQJOH�� EJHJUBM� FMFWBUJPO�NBQQJOH� VUJMJ[BUJPO��
BQQMJDBUJPO�PG�NBUIFNBUJDBM�NPEFMT�BOE�BSUJʺDJBM�JOUFMMJHFODF�GPS�EJTBTUFST�GPSFDBTU�BOE�XBSOJOH��TDFOBSJP�
NPEFMJOH��TQBUJBM�BOBMZTJT�BTTFTTNFOU�PG�EJTBTUFST�SJTL�BSFBT��VSCBO�BOE�FOWJSPONFOUBM�NBOBHFNFOU�
GPMMPXJOH�EJTBTUFST

�������� ùĀððèāüèāðĀñùăēÖČöãôśüðČôÿùāçāòâïĀñ� �	�����
�
 Seminar in Environmental Health and Disasters
� õĦėİĞčġėĦĖûĦčİõĩĸĖěõĥĎďʅāğĦċĦûġčĦĕĥĖĞĨĸûıěĈęʀġĕıęĤĞĦČĦėćĔĥĖ� õĦėĳþʀİċøĲčĲęĖĩıęĤ 
ĞĨĸûďėĤĈĨĝĄʃĳğĕɿĶ� ıčěøěĦĕøĨĈ� ĐęûĦč� öʀġĕĭę� ğėīġĞĔĦĒõĦėİďęĩĸĖčıďęûĳčĞĥûøĕċĩĸĕĩĐęõėĤċĎĉɿġõĦėĈĽĦėû
þĩěĨĉıęĤĞĬöĔĦĒġčĦĕĥĖöġûĕčĬĝĖʃ�ĲĈĖõĦėĜĪõĝĦıęĤøʀčøěʀĦüĦõığęɿûĉɿĦûĶ�ĔĦĖĳĉʀğęĥõĞĭĉėøĬćČėėĕ�üėĨĖČėėĕ�
ıęʀěčĽĦĕĦġĔĨďėĦĖıęĤčĽĦİĞčġİďʇčĔĦĝĦġĥûõĘĝ�İĒīĸġďėĤĲĖþčʃĳčõĦėĜĪõĝĦİĒĨĸĕİĉĨĕ�ğėīġčĽĦĴďďėĤĖĬõĉʃĳþʀĉɿġĴď�
� 1SFTFOUBUJPO�PO�FOWJSPONFOUBM�IFBMUI�BOE�EJTBTUFST�QSPCMFNT��UFDIOPMPHZ�BOE�JOOPWBUJWF�
VTBHF��DPODFQU�SFHBSEJOH�TPDJBM�EZOBNJD� JO�SFMBUJPO�UP�XBZ�PG� MJGF�BOE�IVNBO�IFBMUI�CZ�TUVEZJOH�
BOE�SFTFBSDIJOH�GSPN�BDBEFNJD�SFTPVSDFT�VOEFS�UIF�NPSBM�BOE�FUIOJD�QSJODJQMFT��EJTDVTTJPO�BOE�
QSFTFOUBUJPO�JO�&OHMJTI�MBOHVBHF�GPS�GVSUIFS�TUVEZ�PS�BQQMJDBUJPO

�������� čÓòÖÐāòéĈòâāÐāòÐāòöă×ĀñæāÖüèāðĀñùăēÖČöãôśüðČôÿùāçāòâïĀñ� �	�����

 Project of Integrated Solutions on Environmental Health and
 Disasters Research Issues
� ğęĥõüėĨĖČėėĕ�õĦėĳþʀøěĦĕėĭʀĉĦĕğęĥõüėĨĖČėėĕċĦûġčĦĕĥĖĞĨĸûıěĈęʀġĕıęĤĞĦČĦėćĔĥĖ�ĜĪõĝĦøʀčøěʀĦ�
ċĈęġûıęĤěĨüĥĖċĦûĈʀĦčĞĊĦčõĦėćʃġčĦĕĥĖĞĨĸûıěĈęʀġĕıęĤĞĦČĦėćĔĥĖ�ğėīġďʅāğĦċĩĸİõĩĸĖěöʀġûõĥĎĞĨĸûıěĈęʀġĕıęĤ
ĞĬöĔĦĒĳčİĕīġû� ıęĤėěĎėěĕ� ěĨİøėĦĤğʃöʀġĕĭę� ĞėĬďĐęıęĤİĞčġİďʇčėĦĖûĦč� ĔĦĖĳĉʀõĦėøěĎøĬĕıęĤıčĤčĽĦöġû
ġĦüĦėĖʃċĩĸďėĪõĝĦďʅāğĦĒĨİĜĝ
� &UIJDBM�QSJODJQMFT��LOPXMFEHF�BQQMJDBUJPO�PG�FOWJSPONFOUBM�IFBMUI�BOE�EJTBTUFST�FUIOJDT��
TUVEZ�FYQFSJNFOU�BOE�SFTFBSDI�PG�FOWJSPONFOUBM�IFBMUI�BOE�EJTBTUFST�PS�VSCBO�FOWJSPONFOU�BOE�
IFBMUI�QSPCMFN��EBUB�DPMMFDUJPO�BOBMZTJT�DPODMVTJPO�BOE�QSFTFOUBUJPO�VOEFS�TVQFSWJTJPO�PG�BEWJTPST�

�������� íĆĔèßāèùāçāòâïĀñ� �	�����
���
 Basic of Public Disasters   
� øěĦĕğĕĦĖıęĤďėĤİĔċöġûĞĦČĦėćĔĥĖ�ĞĦİğĉĬöġûõĦėİõĨĈĞĦČĦėćĔĥĖ��øěĦĕėĭʀĒīĹčĄĦčõėĤĎěčõĦė
ċĦûěĨċĖĦĜĦĞĉėʃĳčõĦėĜĪõĝĦĞĦČĦėćĔĥĖ� ĐęöġûõĦėİďęĩĸĖčıďęûċĦûČėėĕþĦĉĨĳčĲęõıęĤĞĔĦĒĔĭĕĨġĦõĦĜċĩĸ 
ĞɿûĐęĉɿġõĦėİõĨĈĞĦČĦėćĔĥĖ�ĐęöġûõĦėİõĨĈĞĦČĦėćĔĥĖĉɿġõĦėİďęĩĸĖčıďęûċĦûĞĨĸûıěĈęʀġĕ�ċĥõĝĤĒīĹčĄĦč�õĦė 
İĉėĩĖĕøěĦĕĒėʀġĕċĦûõĦĖĳčõĦėĈĭıęĉčİġûıęĤþɿěĖİğęīġĐĭʀďėĤĞĎĔĥĖĳčİğĉĬõĦėćʃýĬõİýĨčüĦõĔĥĖĒĨĎĥĉĨċĦû
ČėėĕþĦĉĨıęĤĔĥĖċĩĸİõĨĈüĦõõĦėõėĤċĽĦöġûĕčĬĝĖʃĴĈʀġĖɿĦûĊĭõĉʀġûıęĤďęġĈĔĥĖĮ
� %FʺOJUJPOT� BOE� UZQFT� PG� EJTBTUFST�� DBVTFT� PG� EJTBTUFST�� CBTJD� LOPXMFEHF� PG� TDJFOUJʺD�
QSPDFTTFT�JO�EJTBTUFST�TUVEJFT��FʹFDUT�PG�OBUVSBM�BOE�DMJNBUF�DIBOHFT�PO�EJTBTUFST��FʹFDUT�PG�QVCMJD�
EJTBTUFST�PO�FOWJSPONFOUBM�DIBOHFT��CBTJD�TLJMMT��QIZTJDBM�QSFQBSBUJPO�GPS�TFMG�DBSF�BOE�IFMQT�GPS�WJDUJNT�
GSPN�FNFSHFODZ�TJUVBUJPOT�DBVTFE�CZ�OBUVSBM�BOE�NBO�NBEF�EJTBTUFST
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�������� ċðĆüÖċíĆēüÓöāðñĀēÖñĆè� �	�����

 Urban Sustainability
� ċĘĝĂĩıęĤıčěøěĦĕøĨĈİõĩĸĖěõĥĎõėĤĎěčõĦėİõĨĈİĕīġû� öʀġĕĭęıęĤĞĦėĞčİċĜĈʀĦčĔĭĕĨĜĦĞĉėʃİĕīġû�
õĂğĕĦĖıęĤõĦėĎėĨğĦėüĥĈõĦėİĕīġû� õĦėĳþʀďėĤĲĖþčʃċĩĸĈĨčıęĤĲøėûĞėʀĦûĒīĹčĄĦč� õĦėüėĦüėıęĤõĦėöčĞɿû� 
õĦėġġõıĎĎıęĤõĦėěĦûĐĥûİĕīġû�ďʅāğĦĐęõėĤċĎıęĤõĦėıõʀĴöďʅāğĦĞĨĸûıěĈęʀġĕİĕīġû�õĦėüĥĈõĦėİĕīġûġĥüýėĨĖĤ
İĒīĸġøěĦĕďęġĈĔĥĖ� ıęĤõĦėďėĥĎĉĥěĉɿġøěĦĕċʀĦċĦĖĴĈʀüĦõĐęöġûõĦėİďęĩĸĖčıďęûĞĔĦĒĔĭĕĨġĦõĦĜõĦėüĥĈõĦė 
ĈʀĦčĞĨĸûıěĈęʀġĕıęĤĞĦČĦėćĔĥĖĳčİĕīġûİĒīĸġøěĦĕĖĥĸûĖīč
� 5IFPSJFT�BOE�DPODFQUT�PG�VSCBOJ[BUJPO�QSPDFTT��VSCBO�HFPHSBQIJD�JOGPSNBUJPO��MBXT�BOE�
VSCBO�NBOBHFNFOU��MBOE�VTF�BOE�JOGSBTUSVDUVSF��USBʼD�BOE�USBOTQPSU��VSCBO�EFTJHO�BOE�QMBOOJOH��
QSPCMFNT�JNQBDUT�BOE�TPMVUJPOT�GPS�DJUZ�FOWJSPONFOUBM�QSPCMFNT��TNBSU�DJUZ�NBOBHFNFOU�GPS�TBGFUZ��
BEBQUBUJPO�GSPN�DMJNBUF�DIBOHF�DIBMMFOHFT�BOE�VSCBO�FOWJSPONFOUBM�BOE�EJTBTUFST�NBOBHFNFOU�GPS�
TVTUBJOBCMF�EFWFMPQNFOU

�������� ÐāòîŔŤèîĈÓćâïāíùăēÖČöãôśüð� �	�����

 Restoration of Environmental Quality
� ċĘĝĂĩıęĤıčěøěĦĕøĨĈİõĩĸĖěõĥĎõĦėıõʀĴöıęĤēɹʉčēĭĞĨĸûıěĈęʀġĕøěĦĕİĞĩĸĖûĉɿġõĦėĴĈʀėĥĎĐęõėĤċĎıčě
ďăĨĎĥĉĨĳčõĦėüĥĈõĦėďʅāğĦüĦõõĦėďčİďɹʉġčğėīġõĦėıĒėɿõėĤüĦĖöġûĕęĒĨĝ�õĦėďėĤİĕĨčøɿĦİĞĩĖğĦĖğėīġøɿĦĳþʀüɿĦĖ
ĳčõĦėēɹʉčēĭøĬćĔĦĒĞĨĸûıěĈęʀġĕ�õĦėüĥĈõĦėİĕīġûıęĤĞĨĸûıěĈęʀġĕĳčİĕīġûğęĥûİõĨĈĞĦČĦėćĔĥĖ
� 5IFPSJFT�BOE�DPODFQUT�PG�FOWJSPONFOUBM�NJUJHBUJPO�BOE�SFTUPSBUJPO��SJTLT�PG�CFJOH�BʹFDUFE�
HVJEFMJOFT�PO�NBOBHJOH�DPOUBNJOBUJPO�PS�TQSFBE�PG�QPMMVUJPO�QSPCMFNT��BTTFTTNFOU�PG�EBNBHFT�PS�
DPTUT�PG�FOWJSPONFOUBM�SFNFEJBUJPO��VSCBO�NBOBHFNFOU�BOE�VSCBO�FOWJSPONFOU�GPMMPXJOH�EJTBTUFST

���������ÐāòêòĀéäĀöÑüÖċðĆüÖċíĆēüòüÖòĀéïĀñíăéĀäăČôÿÐāòċêôĄēñèČêôÖùïāöÿïĈðăüāÐā÷������������	�����

 Urban Adaptation for Disasters and Climate Changes
� čĨĖĦĕ�ıčěøĨĈıęĤĎėĨĎċĈʀĦčõĦėďėĥĎĉĥě�ďėĤİĔċĔĥĖĒĨĎĥĉĨ�ĞĊĦčõĦėćʃĔĥĖĒĨĎĥĉĨıęĤõĦėİďęĩĸĖčıďęû
ĞĔĦěĤĔĭĕĨġĦõĦĜċĩĸİĕīġûĉʀġûİĐþĨā� õĦėďėĤİĕĨčøěĦĕİĞĩĸĖû� ıĐčõĦėďėĥĎĉĥěöġûİĕīġûİĒīĸġėġûėĥĎĔĥĖĒĨĎĥĉĨıęĤ 
õĦėİďęĩĸĖčıďęûĞĔĦěĤĔĭĕĨġĦõĦĜ�õęĴõıęĤıčěċĦûõĦėöĥĎİøęīĸġčıęĤĉĨĈĉĦĕĐę
� %FʺOJUJPOT��DPODFQUT�BOE�DPOUFYUT�PG�BEBQUBUJPO��UZQFT�PG�EJTBTUFST��TJUVBUJPOT�PG�EJTBTUFST�
BOE�DMJNBUF�DIBOHFT�JO�VSCBO�BSFBT��SJTL�BTTFTTNFOU��VSCBO�BEBQUBUJPO�QMBOT�GPS�EJTBTUFST�BOE�DMJNBUF�
DIBOHF�SFTQPOTFT��NFDIBOJTNT�BOE�HVJEFMJOFT�PO�ESJWJOH�BOE�NPOJUPSJOH

���������ÓöāðòĀéëăãÙüéäŚüùĀÖÓðČôÿùăēÖČöãôśüð� �	�����

 Cooperate Social and Environmental Responsibility
� øěĦĕėĥĎĐĨĈþġĎċĩĸĕĩĉɿġĒčĥõûĦč�ęĭõøʀĦ�ĞĦČĦėćþč�ĞĨĸûıěĈęʀġĕıęĤĐĭʀċĩĸĕĩĞɿěčİõĩĸĖěöʀġûċĩĸĞɿûĐęĕĦüĦõ
ĎċĎĦċõĦėĈĽĦİčĨčõĦėöġûġûøʃõė�õĨüõėėĕċĦûČĬėõĨüıęĤõĨüõėėĕċĦûĞĥûøĕıęĤĕĨĉĨċĦûĞĨĸûıěĈęʀġĕ�ċĦûĈʀĦčıčěøĨĈ�
ċĘĝĂĩ�ĎċĎĦċıęĤøěĦĕĞĽĦøĥāċĩĸĴĈʀėĥĎüĦõõĦėĈĽĦİčĨčûĦč�ĉĦĕıčěøěĦĕėĥĎĐĨĈþġĎĉɿġĞĥûøĕıęĤĞĨĸûıěĈęʀġĕ
� 3FTQPOTJCJMJUJFT� UPXBSET� FNQMPZFFT�� DMJFOUT�� UIF�QVCMJD�� FOWJSPONFOU� BOE� TUBLFIPMEFST�
BʹFDUFE�CZ�PSHBOJ[BUJPOBM�PQFSBUJPOT��CVTJOFTT�BOE�TPDJBM�BDUJWJUJFT��BOE�FOWJSPONFOU�BTQFDUT�SFHBSEJOH�
DPODFQUT�� UIFPSJFT�� SPMFT�BOE� JNQPSUBODF�EFSJWFE� GSPN�PQFSBUJPOT� GPMMPXJOH�DPSQFSBUF�TPDJBM� BOE�
FOWJSPONFOU�SFTQPOTJCJMJUZ�
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�������� ÐāòìœÐêòÿùéÐāòâŞöăÙāÙĄíüèāðĀñùăēÖČöãôśüðČôÿùāçāòâïĀñ� �	���

 Internship of Environmental Health and Disasters
 đɸõďėĤĞĎõĦėćʃċĦûĈʀĦčûĦčġčĦĕĥĖĞĨĸûıěĈęʀġĕıęĤĞĦČĦėćĔĥĖĳčþĬĕþčıęĤõĦėĞčĥĎĞčĬčĈʀĦčĞĬöĔĦĒ
õĦėĒĥĆčĦøĬćĔĦĒöġûĞĨĸûıěĈęʀġĕıęĤøĬćĔĦĒþĩěĨĉĳčþĬĕþč�õĦėĞĬöĦĔĨĎĦęİĒīĸġøěĦĕďęġĈĔĥĖĳčþĬĕþčċĥĹûĳčĈʀĦč
õĦėøĕčĦøĕ�õĦėüĥĈõĦėöġûİĞĩĖ�õĦėøěĎøĬĕİğĉĬėĽĦøĦā�õĦėĞĬöĦĔĨĎĦęĉęĦĈĞĈ�õĦėøěĎøĬĕıĕęûıęĤĒĦğĤčĽĦ
Ĳėø� ĲĈĖõĦėďėĥĎİďęĩĸĖčıęĤďėĤĖĬõĉʃİċøĲčĲęĖĩċĩĸğęĦõğęĦĖıęĤİğĕĦĤĞĕĕĦĳþʀĳčûĦčĞĬöĦĔĨĎĦęþĬĕþčĳčĖĦĕ
ďõĉĨ�ėěĕċĥĹûõĦėüĽĦęġûõĦėüĥĈõĦėġčĦĕĥĖĞĨĸûıěĈęʀġĕĳčĔĦěĤĔĥĖĒĨĎĥĉĨċĦûČėėĕþĦĉĨ
� *OUFSOTIJQ�JO�FOWJSPONFOUBM�IFBMUI�BOE�EJTBTUFST�XJUIJO�DPNNVOJUZ�BOE�IFBMUI�QSPNPUJPO�
TFDUPST��EFWFMPQNFOU�PG�DPNNVOJUZ�FOWJSPONFOU�RVBMJUZ�BOE�RVBMJUZ�PG�MJGF��TBOJUBUJPO�GPS�DPNNVOJUZ�
TBGFUZ� JO�USBOTQPSUBUJPO��XBTUF�NBOBHFNFOU��OVJTBODF�DPOUSPM�� GSFTI�NBSLFU�TBOJUBUJPO�� JOTFDU�BOE�
WFDUPS�DPOUSPM�CZ�NPEJGZJOH�BOE�BQQMZJOH�WBSJPVT�BOE�BQQSPQSJBUF�UFDIOPMPHZ�JO�OPSNBM�DPNNVOJUZ�
TBOJUBUJPO��JODMVEJOH�TJNVMBUJPO�PG�FOWJSPONFOUBM�IFBMUI�NBOBHFNFOU�EVSJOH�OBUVSBM�EJTBTUFST�TJUVBUJPOT�

�������� Ðāò×ĀãÐāòċúäćòĘāÓāÜĎèċðĆüÖ� �	�����

 Urban Nuisances Management
� İğĉĬėĽĦøĦāĳčİĕīġûıęĤĞĦİğĉĬċĩĸİõĨĈöĪĹč�ĴĈʀıõɿ�õęĨĸč�ıĞû�İĞĩĖû�ėĥûĞĩ�øěĦĕėʀġč�ĞĨĸûĕĩĒĨĝ�øěĦĕĞĥĸčĞĤİċīġč�
đĬɺč�ęĤġġû�İöĕɿĦ�İĊʀĦ�ğėīġĞĨĸûġīĸčĳĈċĩĸİďʇčġĥčĉėĦĖĉɿġĞĬöĔĦĒĐęõėĤċĎüĦõİğĉĬėĽĦøĦāĳčİĕīġû�õĦėĳþʀğęĥõõĦėċĦû
üĨĉěĨċĖĦıęĤõėĤĎěčõĦėċĦûĞĥûøĕİĒīĸġęĈøěĦĕöĥĈıĖʀûüĦõİğĉĬėĽĦøĦā� ĞĨĸûıěĈęʀġĕĜĪõĝĦİĒīĸġĞėʀĦûøěĦĕİöʀĦĳü�
øěĦĕĉėĤğčĥõ�ıęĤõĦėüĥĈõĦėİğĉĬėĽĦøĦāĳčİĕīġû
� 6SCBO�OVJTBODFT�BOE�DBVTFT��PEPST�MJHIU��OPJTFT��SBEJBUJPO��IFBU��QPJTPOT��WJCSBUJPO��EVTU��
NJTU��TPPU��BTI�PS�PUIFS�IB[BSET�UP�IVNBO�IFBMUI��JNQBDUT�PG�VSCBO�OVJTBODFT��VTJOH�QTZDIPMPHJDBM�
QSJODJQMFT�BOE�TPDJBM�QSPDFTTFT�UP�SFEVDF�DPOʻJDUT�GSPN�OVJJTBODFT��FOWJSPONFOUBM�TUVEJFT�GPS�CVJMEJOH�
VOEFSTUBOEJOH��BXBSFOFTT�BOE�NBOBHFNFOU�PG�VSCBO�OVJTBODFT

�������� Ðāò×ĀãÐāòÓćâïāíùăēÖČöãôśüðïāñĎèÑüÖüāÓāòċíĆēüÓöāðùéāñ�êôüãïĀñ� �	�����

� ČôÿùćÑïāí
 Indoor Environmental Management for Comfort, Safety, and Health
 õĦėüĥĈõĦėöʀġĕĭęġĦøĦė�õĦėüĥĈõĦėĒęĥûûĦčıęĤĞĨĸûıěĈęʀġĕ�øěĦĕİĞĩĸĖûıęĤøěĦĕďęġĈĔĥĖĔĦĖĳčöġû
ġĦøĦė�õĦėĎėĨğĦėüĥĈõĦėġĦøĦėġĖɿĦûĕĩďėĤĞĨċČĨĔĦĒİĒīĸġøěĦĕĞĎĦĖ�ďęġĈĔĥĖıęĤĞĬöĔĦĒ�õĦėĈĭıęıęĤĎĽĦėĬûėĥõĝĦ
ġĦøĦė�ĕĦĉėĄĦčĞĽĦčĥõûĦčĞĩİöĩĖěıęĤõĂğĕĦĖċĩĸİõĩĸĖěöʀġûõĥĎõĦėüĥĈõĦėĞĨĸûıěĈęʀġĕĳčġĦøĦėĞĽĦčĥõûĦč�
� .BOBHFNFOU�PG�CVJMEJOH�EBUB��FOFSHZ�BOE�FOWJSPONFOUBM�NBOBHFNFOU��JOEPPS�SJTLT�BOE�
TBGFUZ�PG�CVJMEJOHT��FʼDJFOU�CVJMEJOH�NBOBHFNFOU�GPS�DPNGPSU��TBGF��BOE�IFBMUI��CVJMEJOH�NBJOUFOBODF��
HSFFO�PʼDF�TUBOEBSET�BOE�MBXT�SFMBUFE�UP�JOEPPS�FOWJSPONFOUBM�NBOBHFNFOU

�������� Ðāò×ĀãÐāòùāòċÓðĄ�öĀäåćČôÿðĈôìüñæĄēċêŢèíăøČôÿüĀèäòāñ×āÐÙćðÙèüñŚāÖêôüãïĀñ� �	�����

 Chemical Substances and Hazardous Waste Management for Community Safety
� øěĦĕėĭʀĒīĹčĄĦčıęĤğęĥõõĦėċĥĸěĴďİõĩĸĖěõĥĎõĦėüĥĈõĦėĞĦėİøĕĩ� ěĥĉĊĬıęĤĕĭęđġĖċĩĸİďʇčĒĨĝıęĤġĥčĉėĦĖ�
ėěĕĊĪûöĖĤĉĨĈİþīĹġüĦõþĬĕþčĞĽĦğėĥĎİüʀĦğčʀĦċĩĸĐĭʀėĥĎĐĨĈþġĎıęĤĐĭʀďăĨĎĥĉĨûĦč�õĂğĕĦĖċĩĸİõĩĸĖěöʀġû�õėĤĎěčõĦėüĥĈõĦė
ċĩĸİďʇčĒĨĝıęĤġĥčĉėĦĖüĦõþĬĕþč�øěĦĕďęġĈĔĥĖĳčõĦėċĽĦûĦčıęĤĕĦĉėõĦėďɻġûõĥčġĥčĉėĦĖĞɿěčĎĬøøę�İğĉĬýĬõİýĨč�
õĦėĉġĎĲĉʀİğĉĬýĬõİýĨčıęĤõĦėďĄĕĒĖĦĎĦę�ıęĤõĦėüĥĈċĽĦıĐčõĦėďăĨĎĥĉĨûĦč
� #BTJD� LOPXMFEHF� BOE� HFOFSBM� QSJODJQMFT� PG� DIFNJDBM� TVCTUBODF� BOE� IB[BSEPVT�XBTUF�
NBOBHFNFOU�JODMVEJOH�JOGFDUJPVT�XBTUF�GSPN�DPNNVOJUZ�GPS�SFTQPOTJCMF�TUBʹ�BOE�QSDUJUJPOFST��SFMFWBOU�
MBX��UPYJD�NBOBHFNFOU�QSPDFTTFT�PG�DPNNVOJUZ�IB[BSET��PDDVQBUJPOBM�TBGFUZ�BOE�QFSTPOBM�QSPUFDUJPO�
NFBTVSFT��FNFSHFODZ�SFTQPOTFT�BOE�ʺSTU�BJE�QSBDUJDF�BOE�QSFQBSBUJPO�PG�BDUJPO�QMBOT
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�������� ÐāòùĆēüùāòÓöāðċùĄēñÖ� �	�����

 Risk Communication 
� ċĘĝĂĩıęĤıčěøĨĈċĩĸĞĽĦøĥāöġûõĦėĞīĸġĞĦėøěĦĕİĞĩĸĖûĔĥĖıęĤĕĨĉĨøěĦĕėĬčıėûõĦėďėĤĖĬõĉʃěĨČĩõĦėĉɿĦû�Ķ�
ĳčõĦėİõķĎėěĎėěĕıęĤıęõİďęĩĸĖčöʀġĕĭęİĒīĸġĞčĥĎĞčĬčõĦėĉĥĈĞĨčĳüıęĤõĦėďăĨĎĥĉĨĳčďėĤİĈķčċĦûĈʀĦčĞĦČĦėćĞĬö�
ĞĦČĦėćĔĥĖıęĤĞĨĸûıěĈęʀġĕĳğʀõĥĎĎĬøøęıęĤþĬĕþč�õĦėěĦûıĐčõĦėĞīĸġĞĦėċĩĸĞġĈøęʀġûõĥĎĞĨĸûøĬõøĦĕõĥĎĞĬöĔĦĒõĦė
ėĥĎėĭʀ�İĒīĸġčĽĦĕĦĞĭɿõĦėĞīĸġĞĦėċĩĸĕĩďėĤĞĨċČĨĔĦĒĳčĔĦěĤěĨõĘĉĨ�ĴĈʀıõɿ�õĦėĳþʀĞīĸġċĩĸİğĕĦĤĞĕ�õĦėĒĭĈİĒīĸġĞėʀĦûıėûüĭûĳü�
õĦėĞčċčĦõęĬɿĕĖɿġĖ�õĦėđɸõġĎėĕıęĤõĦėĒĥĆčĦ�õĦėċĽĦıčěďăĨĎĥĉĨıęĤěĨČĩďăĨĎĥĉĨİğĕĦĤĞĕĳčõĦėĞīĸġĞĦėċĦûĈʀĦč
ĞĦČĦėćĞĬö�ĞĦČĦėćĔĥĖıęĤĞĨĸûıěĈęʀġĕĳčõĦėĞīĸġĞĦėıęĤıčěċĦûġīĸč�Ķ�ċĩĸİõĩĸĖěöʀġû
� *NQPSUBOU�SJTL�DPNNVOJDBUJPO�UIFPSJFT�BOE�DPODFQUT��EJTBTUFST�BOE�WJPMFODFT��BQQMJDBUJPO�
PG� EJʹFSFOU�NFUIPET� GPS� EBUB� DPMMFDUJPO� BOE� JOGPSNBUJPO� TIBSJOH� UP� TVQQPSU� EFDJTJPO�NBLJOH� BOE�
PQFSBUJPOT�JO�QVCMJD�IFBMUI�EJTBTUFST�BOE�FOWJSPONFOUBM�JTTTVFT�GPS�JOEJWJEVBMT�BOE�DPNNVOJDBUJPO��
DPNNVOJDBUJPO�QMBOOJOH�JO�DPOTJTUFODZ�XJUI�UISFBUT�BOE�IFBMUI�UP�DPNNVOJDBUF�FʼDJFOUMZ�JO�DSJTJT��
VTJOH�BQQSPQSJBUF�NFEJB�QFSTVBTJWF�TQFBLJOH�TNBMM�HSPVQ�EJTDVTTJPO�USBJOJOH�BOE�EFWFMPQNFOU�
GPSNVMBUJOH�BQQSPQSJDBUF�HVJMFMJOFT�BOE�PQFSBUJPOT�PO�QVCMJD�IFBMUI�EJTBTUFST�BOE�FOWJSPONFOU��BOE�
PUIFS�SFMBUFE�BQQSPBDI�DPNNVOJDBUJPO

���������ÐāòäüéùèüÖÑüÖċðĆüÖČôÿÙćðÙèäŚüÐāòċêôĄēñèČêôÖùïāíïĈðăüāÐā÷æĄēñĀēÖñĆè� ����������	�����

 Community Sustainable Response to Climate Change
� øěĦĕėĭʀĈʀĦčõʁĦÿİėīġčõėĤüõ�õĦėİďʇčõęĦûċĦûøĦėʃĎġč�	$BSCPO�/FVUSBM
�ıęĤõĦėďęɿġĖõʁĦÿİėīġč
õėĤüõĞĬċČĨİďʇčĜĭčĖʃ� 	/FU� ;FSP� &NJTTJPO
� õęĴõõĦėęĈõʁĦÿİėīġčõėĤüõ� õĦėüĥĈċĽĦĎĥāþĩõʁĦÿİėīġčõėĤüõ�
ĉęĦĈøĦėʃĎġč� ýęĦõøĦėʃĎġčıęĤøĦėʃĎġčēĬĉĒėĨĹčċʃ� İĕīġûøĦėʃĎġčĉĸĽĦċĩĸĖĥĸûĖīč� ėĤĎĎĞĦėĞčİċĜıęĤĲďėıõėĕ
øġĕĒĨěİĉġėʃĞĽĦİėķüėĭďĞĽĦğėĥĎõĦėüĥĈõĦėõʁĦÿİėīġčõėĤüõİþĨûĒīĹčċĩĸ�õĦėĒĥĆčĦġĖɿĦûĖĥĸûĖīčöġûİĕīġûıęĤþĬĕþčċĩĸĉġĎ
ĞčġûĉɿġõĦėİďęĩĸĖčıďęûĞĔĦĒĔĭĕĨġĦõĦĜ
� ,OPXMFEHF�PG�HSFFOIPVTF�HBT�� DBSCPO�OFVUSBM� BOE�OFU� [FSP�FNJTTJPO��NFDIBOJTN� GPS�
HSFFOIPVTF�HBTFT�SFEVDUJPO��HSFFOIPVTF�BDDPVOUJOH��DBSCPO�NBSLFUT��DBSCPO�MBCFMT�BOE�DBSCPO�
GPPUQSJOU�� TVTUBJOBCMF� MPX�DBSCPO� DJUZ�� JOGPSNBUJPO� TZTUFN� BOE� DPNQVUFS� QSPHSBNT� GPS� TQBUJBM�
NBOBHFNFOU�PG�HSFFOIPVTF�HBTFT��TVTUBJOBCMF�EFWFMPQNFOU�PG�DJUZ�BOE�DPNNVOJUZ�GPS�DMJNBUF�DIBOHF�
SFTQPOTF

�������� ÐāòċÐĒéäĀöüñŚāÖ�Ðāòäòö×öăċÓòāÿúŞČôÿÐāò×ĀãÐāòðôíăøæāÖèĔĘāĎèċðĆüÖČôÿÙćðÙè� �	�����

 Sampling, Analysis of Water Pollution Management in the City and Community
� õĦėİõķĎĉĥěġĖɿĦûøĬćĔĦĒčĹĽĦ�õĦėĉėěüěĨİøėĦĤğʃĉĦĕĕĦĉėĄĦčğʀġûďăĨĎĥĉĨõĦė�øěĦĕėĭʀİĎīĹġûĉʀčİõĩĸĖěõĥĎ
õĦėĎĽĦĎĥĈčĹĽĦİĞĩĖ�ĐęõėĤċĎöġûčĹĽĦİĞĩĖĉɿġĞĨĸûıěĈęʀġĕ�õĦėøěĎøĬĕıęĤďɻġûõĥčõĦėİõĨĈčĹĽĦİĞĩĖ�õĦėěĦûıĐčüĥĈõĦė
İõĩĸĖěõĥĎõĦėøěĎøĬĕøĬćĔĦĒčĹĽĦıęĤığęɿûčĹĽĦĳčİĕīġûıęĤþĬĕþč�ıĎĎüĽĦęġûċĦûøćĨĉĜĦĞĉėʃĞĽĦğėĥĎõĦėøĽĦčěćğĦ
øĬćĔĦĒčĹĽĦ�õĦėüĥĈėĭďġûøʃõĦėİõĩĸĖěõĥĎõĦėøěĎøĬĕøĬćĔĦĒčĹĽĦĳčİĕīġûıęĤþĬĕþčõėćĩĜĪõĝĦıęĤõĦėďėĤĖĬõĉʃĳþʀ
� 8BUFS�RVBMJUZ�TBNQMJOH�BOE�BOBMZTJT�CZ�MBCPSBUPSZ�TUBOEBSET��JOUSPEVDUJPO�UP�XBTUFS�XBUFS�
USFBUNFOU��JNQBDUT�PG�TFXBHF�PO�FOWJSPONFOU��DPOUSPMT�BOE�QSPUFDUJPO�PG�XBTUF�XBUFS�HFOFSBUJPO��
QMBOOJOH�PG�XBUFS�RVBMJUZ�DPOUSPM�BOE�XBUFS�TPVSDF�NBOBHFNFOUT�GPS�DJUZ�BOE�DPNNVOJUZ��NBUIFNBUJDBM�
NPEFMJOH�GPS�XBUFS�RVBMJUZ�BOBMZTJT��PSHBOJ[BUJPOBM�BSSBOHFNFOU�GPS�XBUFS�RVBMJUZ�DPOUSPM�JO�DJUZ�BOE�
DPNNVOJUZ��DBTF�TUVEJFT�BOE�BQQMJDBUJPO
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�������� ÐāòċÐĒéäĀöüñŚāÖÐāòäòö×öăċÓòāÿúŞČôÿÐāò×ĀãÐāòÑñÿðĈôìüñČôÿùăēÖêÞăÐĈôĎèċðĆüÖ� �	�����

� ČôÿÙćðÙè
 Sampling, Analysis of Solid Waste and Sewage Management in the City and Community
� õĦėİõķĎĉĥěġĖɿĦûöĖĤĕĭęđġĖıęĤĞĨĸûďăĨõĭę� õĦėĉėěüěĨİøėĦĤğʃĉĦĕĕĦĉėĄĦčğʀġûďăĨĎĥĉĨõĦė� øěĦĕėĭʀ
İĎīĹġûĉʀčİõĩĸĖěõĥĎöĖĤĕĭęđġĖıęĤĞĨĸûďăĨõĭę� ĐęõėĤċĎöġûöĖĤĕĭęđġĖıęĤĞĨĸûďăĨõĭęċĩĸİďʇčġĥčĉėĦĖĉɿġĞĬöĔĦĒıęĤ
ĞĨĸûıěĈęʀġĕ�õĦėėěĎėěĕ�õĦėöčĞɿû�õĦėõĽĦüĥĈöĖĤĕĭęđġĖıęĤĞĨĸûďăĨõĭęĈʀěĖěĨČĩõĦĖĔĦĒİøĕĩıęĤþĩěĔĦĒ�İċøĲčĲęĖĩ
õĦėøěĎøĬĕıęĤõĽĦüĥĈĕĭęđġĖıęĤĞĨĸûďăĨõĭęİĕīġûıęĤþĬĕþč�õėćĩĜĪõĝĦıęĤõĦėďėĤĖĬõĉʃĳþʀ
� 4PMJE�XBTUF�BOE�TFXBHF�TBNQMJOH�BOE�BOBMZTJT�CZ�MBCPSBUPSZ�TUBOEBSET��JOUSPEVDUJPO�UP�TPMJE�
XBTUF�BOE�TFXBHF��JNQBDUT�PG�IBSNGVM�TPMJE�XBTUF�BOE�TFXBHF�PO�IVNBO�IFBMUI�BOE�FOWJSPONFOU��
DPMMFDUJPO��USBOTQPSUBUJPO�PG�TPMJE�XBTUF�BOE�TFXBHF�VTJOH�QIZTJDBM�DIFNJDBM�BOE�CJPMPHJDBM�NFUIPET��
UFDIOPMPHZ�GPS�DPOUSPM�BO�FMJNJOBUJPO�PG�DJUZ�BOE�DPNNVOJUZ�TPMJE�XBTUF�BOE�TFXBHF��DBTF�TUVEJFT�
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�������� õĦėİöĩĖčĲďėıõėĕĞĽĦğėĥĎěĨċĖĦĜĦĞĉėʃõĦėıĒċĖʃ� �	�����

� 1SPHSBNNJOH�GPS�.FEJDBM�4DJFODFT�
�������� þĩěĞĊĨĉĨĞĽĦğėĥĎěĨċĖĦĜĦĞĉėʃõĦėıĒċĖʃ� �	�����

� #JPTUBUJTUJDT�GPS�.FEJDBM�4DJFODFT�

	-@ĉ)/<�:&?M!�:!D�&:8�Ċ:!��� ae��3!ĉ/*	<�
�������� İøĕĩġĨčċėĩĖʃ� �	�����

� 0SHBOJD�$IFNJTUSZ
�������� õĦĖěĨĔĦøĜĦĞĉėʃıęĤĞėĩėěĨċĖĦ� �	�����

� "OBUPNZ�BOE�1IZTJPMPHZ�
�������� ĒĥčČĬĜĦĞĉėʃüĬęĨčċėĩĖʃ�� �	�����

� .JDSPCJBM�(FOFUJDT�
�������� ĔĭĕĨøĬʀĕõĥčěĨċĖĦ� �	�����

� *NNVOPMPHZ�
�������� İøĕĩěĨİøėĦĤğʃċĦûõĦėıĒċĖʃ� �	�����

� "OBMZUJDBM�$IFNJTUSZ�JO�.FEJDJOF��
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/<�:D�&:8�Ċ:!���� � dh��3!ĉ/*	<��
	-@ĉ)/<�:/<�*:0:2�+č	:+E&�*č��� ah��3!ĉ/*	<�
�������� þĩěİøĕĩċĦûõĦėıĒċĖʃ� �	�����

� .FEJDBM�#JPDIFNJTUSZ�
�������� üĬęþĩěěĨċĖĦċĦûõĦėıĒċĖʃıęĤďėĞĨĉěĨċĖĦ� �	�����

� .FEJDBM�.JDSPCJPMPHZ�BOE�1BSBTJUPMPHZ�
�������� ĒĖĦČĨěĨċĖĦ� �	�����

� 1BUIPMPHZ�
�������� ĲėøĉĨĈİþīĹġġĬĎĥĉĨĳğĕɿġĬĎĥĉĨÿĹĽĦıęĤĲėøĴĕɿĉĨĈĉɿġ� �	�����

� &NFSHJOH�BOE�3F�FNFSHJOH�*OGFDUJPVT�%JTFBTFT�BOE�/PO�$PNNVOJDBCMF�%JTFBTFT�
�������� İċøĲčĲęĖĩİøėīĸġûĕīġċĦûõĦėıĒċĖʃıęĤõĦėĎėĨğĦėüĥĈõĦėğʀġûďăĨĎĥĉĨõĦė� �	�����

� .FEJDBM�%FWJDF�5FDIOPMPHZ�BOE�-BCPSBUPSZ�"ENJOJTUSBUJPO�BOE�.BOBHFNFOU�
�������� þĩěĞĦėĞčİċĜĒīĹčĄĦčċĦûěĨċĖĦĜĦĞĉėʃõĦėıĒċĖʃ�� �	�����

� 'VOEBNFOUBM�#JPJOGPSNBUJDT�JO�.FEJDBM�4DJFODFT�

	-@ĉ)/<�:#ď��:#+8�<1�čE-8D��F!F-*=�<�<�9-�� ab��3!ĉ/*	<�
�������� õĦėěĨİøėĦĤğʃöʀġĕĭęöčĦĈĳğāɿıęĤõĦėĞėʀĦûöʀġĕĭęĈʀěĖĔĦĒĳčõĦėĈĭıęĞĬöĔĦĒ� �	�����

� #JH�%BUB�"OBMZUJDT�BOE�7JTVBMJ[BUJPO�JO�)FBMUI�$BSF�
�������� İċøĲčĲęĖĩďʅāāĦďėĤĈĨĝĄʃċĦûõĦėıĒċĖʃ� �	�����

� .FEJDBM�"SUJʺDJBM�*OUFMMJHFODF�5FDIOPMPHZ�
�������� ĞĦėĞčİċĜĈʀĦčĞĬöĔĦĒĈĨüĨċĥę� �	�����

� %JHJUBM�)FBMUI�*OGPSNBUJDT�
�������� ġĨčİċġėʃİčķĉöġûĞėėĒĞĨĸûĞĽĦğėĥĎûĦčĈʀĦčĞĬöĔĦĒıęĤõĦėıĒċĖʃ�� �	�����

� *OUFSOFU�PG�5IJOHT�GPS�)FBMUI�$BSF�BOE�.FEJDJOF�

	-@ĉ)/<�: @+	<�E-8	�3):*�Ċ:!2@
(:&�� i��3!ĉ/*	<�
�������� õĂğĕĦĖċĩĸİõĩĸĖěöʀġûċĦûĈʀĦčĞĬöĔĦĒıęĤěĨċĖĦĜĦĞĉėʃõĦėıĒċĖʃ� �	�����

� -BX�3FMBUFE�UP�)FBMUI�BOE�.FEJDBM�4DJFODFT�
�������� ğęĥõõĦėĞėʀĦûČĬėõĨüĞĬöĔĦĒıęĤõĦėıĒċĖʃ�� �	�����

� )FBMUI�BOE�.FEJDBM�#VTJOFTT�'PVOEJOH�1SJODJQMFT��
�������� õĦėďėĤõġĎõĦėČĬėõĨüĞĬöĔĦĒıęĤõĦėıĒċĖʃ�� �	�����

� )FBMUI� BOE�.FEJDBM� #VTJOFTT� 0QFSBUJPOT�
 
	-@ĉ)/<�:(:1:59�	,1D�<�/<�:�=&���� i��3!ĉ/*	<�
�������� ĔĦĝĦġĥûõĘĝĞĽĦğėĥĎěĨċĖĦĜĦĞĉėʃõĦėıĒċĖʃ�� �	�����

� &OHMJTI�GPS�.FEJDBM�4DJFODFT��
�������� ĔĦĝĦġĥûõĘĝİĒīĸġõĦėčĽĦİĞčġûĦčěĨþĦõĦė� �	�����

� &OHMJTI�GPS�"DBEFNJD�1SFTFOUBUJPO�
�������� ĔĦĝĦġĥûõĘĝİĒīĸġČĬėõĨüıęĤõĦėİďʇčĐĭʀďėĤõġĎõĦė
� &OHMJTI�GPS�#VTJOFTT�BOE�&OUSFQSFOFVSTIJQ� �	�����


/<�:D-?5	�H)ĉ!Ċ5*	/ĉ:���� i��3!ĉ/*	<�
�������� İĔĞĥþıęĤĒĨĝěĨċĖĦ� �	�����

� 1IBSNBDPMPHZ�BOE�5PYJDPMPHZ�
�������� ĲĔþčěĨċĖĦõĥĎĞĬöĔĦĒıęĤõĦėþĤęġěĥĖ�� �	�����
�
� /VUSJUJPO�4DJFODF�GPS�)FBMUI�BOE�"OUJ�"HJOH���
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�������� ėĤĎĦĈěĨċĖĦıęĤõĦėøěĎøĬĕĲėø� �	�����

� &QJEFNJPMPHZ�BOE�%JTFBTF�$POUSPM�
�������� õĦėİõķĎĉĥěġĖɿĦûıęĤøěĦĕďęġĈĔĥĖċĦûõĦėıĒċĖʃ� �	�����

� 4BNQMF�$PMMFDUJPO�BOE�.FEJDBM�4BGFUZ�
�������� õĦėıĒċĖʃıĕɿčĖĽĦıęĤİċøĲčĲęĖĩüĩĲčĕĨõĞʃ�� �	�����

� 1SFDJTJPO�.FEJDJOF�BOE�(FOPNJDT�5FDIOPMPHJFT��
�������� øġĕĒĨěİĉġėʃěĨþĥčıęĤõĦėİėĩĖčėĭʀİþĨûęĪõċĦûõĦėıĒċĖʃ�� �	�����

� $PNQVUFS�7JTJPO�BOE�.FEJDBM�%FFQ�-FBSOJOH��
�������� õĦėĒĥĆčĦıġďĒęĨİøþĥčďʅāāĦďėĤĈĨĝĄʃċĦûõĦėıĒċĖʃ� �	�����

� .FEJDBM�"SUJʺDJBM�*OUFMMJHFODF�"QQMJDBUJPOT�%FWFMPQNFOU���
�������� čĨĉĨěĨċĖĦĜĦĞĉėʃıęĤİċøčĨøõĦėĞīĎĞěčċĦûčĨĉĨøġĕĒĨěİĉġėʃ� �	�����

� 'PSFOTJD�4DJFODF�BOE�5FDIOJRVFT�PO�$PNQVUFS�'PSFOTJDT��
�������� ČĬėõĨüĞĉĦėʃĉġĥďĞĽĦğėĥĎĞĬöĔĦĒıęĤõĦėıĒċĖʃ� �	�����

� )FBMUI�BOE�.FEJDBM�4UBSUVQT�
�������� õĦėĉęĦĈĈĨüĨċĥęıęĤĈĨüĨċĥęøġčİċčĉʃĞĽĦğėĥĎČĬėõĨüĞĬöĔĦĒ� �	�����

� %JHJUBM�.BSLFUJOH�BOE�%JHJUBM�$POUFOU�GPS�)FBMUI�#VTJOFTTFT�

/<�:%Ă	#+82"	:+�č/<�:�=&��f��3!ĉ/*	<��F�*D-?5	D+=*!�:		-@ĉ)�ĉ5H#!=M
	-@ĉ)23	<�0>	1:���� f��3!ĉ/*	<�
�������� ĞğõĨüĜĪõĝĦıęĤõĦėĜĪõĝĦİþĨûĎĭėćĦõĦėõĥĎõĦėċĽĦûĦč�� �	���

� $PPQFSBUJWF�BOE�8PSL�*OUFHSBUFE�&EVDBUJPO�
	-@ĉ)	:+%Ă	#+82"	:+�č/<�:�=&���� f��3!ĉ/*	<�
�������� õĦėđɸõďėĤĞĎõĦėćʃěĨþĦþĩĒĈʀĦčěĨċĖĦĜĦĞĉėʃõĦėıĒċĖʃ� �	���

� 1SPGFTTJPOBM�5SBJOJOH�JO�.FEJDBM�4DJFODFT� �
 

3)/�/<�:D-?5	D2+=��H)ĉ!Ċ5*	/ĉ:��� f��3!ĉ/*	<�
� ĳğʀİęīġõİėĩĖčėĦĖěĨþĦġīĸč� Ķ� ġĩõĴĕɿčʀġĖõěɿĦ� �� ğčɿěĖõĨĉ� ĳčğęĥõĞĭĉėėĤĈĥĎďėĨāāĦĉėĩöġûĕğĦěĨċĖĦęĥĖ
ĞěčĈĬĞĨĉ�ĲĈĖĴĕɿÿĹĽĦõĥĎėĦĖěĨþĦċĩĸİøĖİėĩĖčĕĦıęʀě�ıęĤĴĕɿİďʇčėĦĖěĨþĦċĩĸõĽĦğčĈĳğʀİėĩĖčĲĈĖĴĕɿčĥĎğčɿěĖõĨĉėěĕ�ĳčİõćąʃ
õĦėĞĽĦİėķüğęĥõĞĭĉė�
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�������� îőùăÐùŞùĘāúòĀéöăæñā÷āùäòŞÐāòČíæñŞ� 3(2-2-5)
 Physics for Medical Sciences
  
� ēɶĞĨõĞʃİĎīĹġûĉʀčĞĽĦğėĥĎěĨċĖĦĜĦĞĉėʃõĦėıĒċĖʃ� þĩěõęĜĦĞĉėʃ� õęĜĦĞĉėʃöġûĞĦėęĤęĦĖþĩěĞĦė�ēɶĞĨõĞʃ
öġûďėĤĞĦċĞĥĕĐĥĞ� õĦėĉġĎĞčġûöġûěĥĞĈĬþĩěĔĦĒıęĤİčīĹġİĖīĸġ� ėĥûĞĩþčĨĈõɿġĳğʀİõĨĈĴġġġč� ėĥûĞĩĴġĲÿĲċďıęĤ
İěþĜĦĞĉėʃčĨěİøęĩĖėʃ� ġĥęĉėĦÿĦěčĈʃ� ėĥûĞĩıĕɿİğęķõĴēēɻĦċĩĸĴĕɿõɿġĳğʀİõĨĈĴġġġč�ĞĥāāĦćċĦûĞėĩėěĨċĖĦ� ěûüėĴēēɻĦ
ıęĤġĨİęķõċėġčĨõĞʃİĎīĹġûĉʀčĞĽĦğėĥĎİøėīĸġûĕīġċĦûõĦėıĒċĖʃ� ğęĥõõĦėċĽĦûĦčöġûİøėīĸġûĕīġěĨİøėĦĤğʃċĦûõĦėıĒċĖʃ�
ďăĨĎĥĉĨõĦėēɶĞĨõĞʃĞĽĦğėĥĎěĨċĖĦĜĦĞĉėʃõĦėıĒċĖʃ 
� #BTJD� QIZTJDT� GPS�NFEJDBM� TDJFODFT�� CJPNFDIBOJDT�� CJPʻVJE�NFDIBOJDT�� QIZTJDT� PG� UIF�
TFOTFT��CJPNBUFSJBM�BOE� UJTTVF� SFTQPOTFT�� JPOJ[JOH� SBEJBUJPO�� SBEJPJTPUPQFT�BOE�OVDMFBS�NFEJDJOF��
VMUSBTPVOE��OPO�JPOJ[JOH�FMFDUSPNBHOFUJD�SBEJBUJPO��QIZTJPMPHJDBM�TJHOBMT��JOUSPEVDUJPO�UP�FMFDUSJDBM�BOE�
FMFDUSPOJD�DJSDVJUT�GPS�NFEJDBM�EFWJDFT��QSJODJQMFT�PG�NFEJDBM�BOBMZUJDBM�JOTUSVNFOUT��QIZTJDT�MBCPSBUPSZ�
GPS�NFEJDBM�TDJFODFT

���������ċÓðĄùĘāúòĀéöăæñā÷āùäòŞÐāòČíæñŞ� 3(2-2-5) 
 Chemistry for Medical Sciences
� ċĘĝĂĩġĤĉġĕıęĤďėĨĕĦćĞĦėĞĥĕĒĥčČʃ�ĞĦėďėĤõġĎĲøěĦİęčĉʃıęĤĲĕİęõĬęġĨčċėĩĖʃ�ĞĦėďėĤõġĎġĨčċėĩĖʃ 
ĞĦėďėĤõġĎøĦėʃĎġčĨę�ěĨĉĦĕĨč�ĞİĉĩĖėġĖĈʃ�ĢġėʃĲĕč�İġčĴÿĕʃ�Ĵġġġč�ġĨİęķõĲċėĴęĉʃ�ĲęğĤ�ĒĥčČĤĴġġġčĨõ�ďăĨõĨėĨĖĦ
İøĕĩĳčĞĦėęĤęĦĖċĩĸİďʇččĹĽĦ�ĞĕĈĬęİøĕĩ�õėĈıęĤİĎĞ�ďăĨõĨėĨĖĦġġõÿĨİĈþĥčıęĤėĩĈĥõþĥč�ġĬćğĒęĜĦĞĉėʃ�õĥĕĕĥčĉĔĦĒėĥûĞĩ�
ġĥĉėĦõĦėİõĨĈďăĨõĨėĨĖĦ� ĔĦĒėěĕöġûĞĦėİøĕĩĉɿġĞĭʀõĥĎĲėø� ďăĨĎĥĉĨõĦėİøĕĩĞĽĦğėĥĎěĨċĖĦĜĦĞĉėʃõĦėıĒċĖʃ 
� "UPNJD� UIFPSZ�BOE�TUPJDIJPNFUSZ��DPWBMFOU�DPNQPVOET�BOE�PSHBOJD�NPMFDVMFT��PSHBOJD�
DPNQPVOET��DBSCPOZM�DPNQPVOET��WJUBNJOT��TUFSPJET��IPSNPOFT��FO[ZNFT��JPOT��FMFDUSPMZUFT��NFUBMT��
JPOJD�CPOEJOH��DIFNJDBM�SFBDUJPOT�JO�BRVFPVT�TPMVUJPO��DIFNJDBM�FRVJMJCSJVN��BDJET�BOE�CBTFT��PYJEBUJPO�
BOE�SFEVDUJPO�SFBDUJPOT��UIFSNPEZOBNJDT��SBEJPBDUJWJUZ��SBUFT�PG�SFBDUJPO��PWFSWJFX�PG�DIFNJDBMT�̋ HIUJOH�
EJTFBTFT��DIFNJTUSZ�MBCPSBUPSZ�GPS�NFEJDBM�TDJFODFT

�������� ÙĄööăæñāùĘāúòĀéöăæñā÷āùäòŞÐāòČíæñŞ� 3(2-2-5)
 Biology for Medical Sciences
� ĲĕİęõĬęþĩěĔĦĒ�ĞėĩėěĨċĖĦıęĤğčʀĦċĩĸöġûİÿęęʃ�İÿęęʃĲĒėøĦėĨĲġĉıęĤĖĭøĦėĨĲġĉ�ěĥăüĥõėİÿęęʃıęĤõĦėøěĎøĬĕ� 
õĦėİďęĩĸĖčĞĔĦĒöġûİÿęęʃ�ĖĩčıęĤüĩĲčĕ�õĦėıĞĈûġġõöġûĞĦėĒĥčČĬõėėĕ�õęĴõõĦėøěĎøĬĕ�õĦėĞĥûİøėĦĤğʃıęĤ
õĦėöčĞɿûĲďėĉĩčėĤĈĥĎĲĕİęõĬę�ĒĥčČĬěĨĜěõėėĕ� ėĩøġĕĎĨıččċʃĈĩİġķčİġİċøčĨø� õĦėďėĤĖĬõĉʃĳþʀİċøčĨøċĦûþĩěěĨċĖĦ
ĳčċĦûõĦėıĒċĖʃ�ďăĨĎĥĉĨõĦėþĩěěĨċĖĦĞĽĦğėĥĎěĨċĖĦĜĦĞĉėʃõĦėıĒċĖʃ
� #JPMPHJDBM� NPMFDVMFT�� DFMM� QIZTJPMPHZ� BOE� GVODUJPOT�� QSPLBSZPUJD� BOE� FVLBSZPUJD� DFMMT��
DFMM�DZDMF�BOE�SFHVMBUJPO��DFMM�NFUBNPSQIPTJT��HFOF�BOE�HFOPNF��FYQSFTTJPO�PG�HFOFUJD�NBUFSJBMT��
NFDIBOJTNT�GPS�SFHVMBUJOH�QSPUFJO�TZOUIFTJT�BOE�USBOTQPSU�BU�UIF�NPMFDVMBS�MFWFM���HFOFUJD�FOHJOFFSJOH��
SFDPNCJOBOU�%/"�UFDIOJRVFT��BQQMJDBUJPO�PG�CJPMPHJDBM�UFDIOJRVFT�JO�NFEJDJOF��CJPMPHZ�MBCPSBUPSZ�GPS�
NFEJDBM�TDJFODFT
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�������� Óâăä÷āùäòŞùĘāúòĀéöăæñā÷āùäòŞÐāòČíæñŞ� 3(2-2-5)
 Mathematics for Medical Sciences
 øćĨĉĜĦĞĉėʃċĩĸĳþʀĞĽĦğėĥĎěĨċĖĦĜĦĞĉėʃõĦėıĒċĖʃ�İÿĉ�ėĤĎĎüĽĦčěčıęĤİęöĄĦč�ĉėėõĜĦĞĉėʃ�ęĽĦĈĥĎıęĤ
ġčĬõėĕ�ġčĬĒĥčČʃıęĤďėĨĒĥčČʃ�ĞĕõĦėİþĨûġčĬĒĥčČʃ�İěõİĉġėʃ�İĕċėĨõÿʃ�İċčİÿġėʃ�øěĦĕčɿĦüĤİďʇč�ğęĥõõĦėĳþʀĲďėıõėĕ
ďėĤĖĬõĉʃĳčõĦėøĽĦčěčċĦûøćĨĉĜĦĞĉėʃ
� .BUIFNBUJDT�GPS�.FEJDBM�4DJFODFT��TFU��OVNCFS�TZTUFN�BOE�CBTF��MPHJD��TFRVFODF�BOE�
TFSJFT��EFSJWBUJWF�BOE�JOUFHSBM��EJʹFSFOUJBM�FRVBUJPOT��WFDUPS��NBUSJY��UFOTPS��QSPCBCJMJUZ��QSJODJQMFT�PG�
VTJOH�BQQMJDBUJPOT�GPS�NBUIFNBUJDBM�DBMDVMBUJPOT

�������� ÐāòċÑĄñèčêòČÐòðùĘāúòĀéöăæñā÷āùäòŞÐāòČíæñŞ 3(2-2-5) 
 Programming for Medical Sciences
� õĦėĉĨĈĉĥĹûİøėīĸġûĕīġıęĤĉĥĹûøɿĦĞĔĦĒıěĈęʀġĕõĦėİöĩĖčĲďėıõėĕ�õĦėġġõıĎĎİþĨûĉėėõĤıęĤöĥĹčĉġčěĨČĩ 
ĉĥěıďėıęĤďėĤİĔċöʀġĕĭę�ĲøėûĞėʀĦûöʀġĕĭę�İûīĸġčĴöıęĤęĭď�ēʅûõʃþĥč�õĦėďėĤĖĬõĉʃĳþʀûĦčĈʀĦčěĨċĖĦĜĦĞĉėʃõĦėıĒċĖʃ�
ıęĤõėćĩĜĪõĝĦĈʀĦčěĨċĖĦĜĦĞĉėʃõĦėıĒċĖʃ
� *OTUBMMJOH�QSPHSBNNJOH�UPPMT�BOE�FOWJSPONFOU�TFUVQ��MPHJDT�EFTJHO�BOE�BMHPSJUIN��WBSJBCMFT�
BOE�EBUB�UZQFT��EBUB�TUSVDUVSFT��DPOEJUJPOT�BOE�MPPQT��GVODUJPOT��BQQMJDBUJPOT�JO�NFEJDBM�TDJFODF��BOE�
DBTF�TUVEJFT�JO�NFEJDBM�TDJFODFT�

�������� ÙĄöùåăäăùĘāúòĀéöăæñā÷āùäòŞÐāòČíæñŞ 3(2-2-5)
 Biostatistics for Medical Sciences
� øěĦĕėĭʀĒīĹčĄĦčİõĩĸĖěõĥĎĞĊĨĉĨ�õĦėİõķĎėěĎėěĕöʀġĕĭęċĦûõĦėıĒċĖʃ�ĞĊĨĉĨİþĨûĒėėćčĦ�İċøčĨø�õĦėĞĬɿĕĉĥěġĖɿĦû 
õĦėďėĤĕĦćøɿĦ� õĦėċĈĞġĎĞĕĕĬĉĨĄĦč� õĦėěĨİøėĦĤğʃøěĦĕıďėďėěč� õĦėěĨİøėĦĤğʃõĦėĊĈĊġĖıęĤĞğĞĥĕĒĥčČʃ�
õĦėċĈĞġĎĴøĞıøěėʃ�ıęĤõĦėĳþʀĲďėıõėĕøġĕĒĨěİĉġėʃĳčõĦėěĨİøėĦĤğʃöʀġĕĭęċĦûõĦėıĒċĖʃ�
� #BTJD� TUBUJTUJDT�� NFEJDBM� EBUB� DPMMFDUJPO�� EFTDSJQUJWF� TUBUJTUJDT�� TBNQMJOH� UFDIOJRVFT��
FTUJNBUJPO��IZQPUIFTJT�UFTUJOH��BOBMZTJT�PG�WBSJBODF��DPSSFMBUJPO�BOE�SFHSFTTJPO��DIJ�TRVBSF�UFTU��BOE�
BQQMJDBUJPO�PG�DPNQVUFS�QSPHSBNT�GPS�NFEJDBM�EBUB�BOBMZTJT
 
�������� ÓðĄüăèæòĄñŞ������ �	�����
�
 Organic Chemistry 
� øěĦĕėĭʀİĎīĹġûĉʀčċĩĸİõĩĸĖěõĥĎİøĕĩġĨčċėĩĖʃ�õĦėİėĩĖõþīĸġĞĦėďėĤõġĎġĨčċėĩĖʃ�ĞİĉġėĨĲġİøĕĩ�ĴĢĎėĨĴĈİÿþĥčöġû
ĒĥčČĤøĦėʃĎġč�øĬćĞĕĎĥĉĨċĦûõĦĖĔĦĒ�ďăĨõĨėĨĖĦİøĕĩıęĤõęĴõöġûďăĨõĨėĨĖĦİĎīĹġûĉʀčöġûĞĦėďėĤõġĎ�ĴĢĲĈėøĦėʃĎġč�
ĞĦėďėĤõġĎġĤĲėĕĦĉĨõ�ıġęøĨęİĢĴęĈʃ�ıġęõġĢġęʃ�ġĩİċġėʃ�ıġęĈĩĴĢĈʃ�øĩĲĉč�õėĈøĦėʃĎġõÿĨęĨõ�ıęĤġčĬĒĥčČʃöġû
õėĈøĦėʃĎġõÿĨęĨõ� İġĕĩč� ęĨĒĨĈ� øĦėʃĲĎĴĢİĈėĉ� õėĈčĨěøęĩġĨõ� ıęĤĲďėĉĩč� � İċøčĨøİĎīĹġûĉʀčĳčõĦėċĽĦďăĨĎĥĉĨõĦė
İøĕĩġĨčċėĩĖʃ�ďăĨĎĥĉĨõĦėĳčİėīĸġûċĩĸİõĩĸĖěöʀġûõĥĎİčīĹġğĦėĦĖěĨþĦİøĕĩġĨčċėĩĖʃ�
� *OUSPEVDUJPO�UP�PSHBOJD�DIFNJTUSZ��OPNFODMBUVSF�PG�PSHBOJD�DPNQPVOET��TUFSFPDIFNJTUSZ��
IZCSJEJ[BUJPO�PG�DBSCPO�CPOE��QIZTJDBM�QSPQFSUJFT��DIFNJDBM�SFBDUJPO�BOE�CBTJD�SFBDUJPO�NFDIBOJTN�PG�
IZESPDBSCPO�DPNQPVOET��BSPNBUJD�DPNQPVOET��BMLZM�IBMJEFT��BMDPIPMT��FUIFST��BMEFIZEFT��LFUPOFT��
DBSCPYZMJD� BDJET� BOE�EFSJWBUJWFT�� BNJOFT�� MJQJET�� DBSCPIZESBUF�� OVDMFJD� BDJET�� BOE�QSPUFJOT�� CBTJD�
UFDIOJRVFT�GPS�PSHBOJD�DIFNJTUSZ�MBCPSBUPSZ��QSBDUJDF�JO�DPOUFOU�SFMBUFE�UP�PSHBOJD�DIFNJTUSZ�DPVSTF�

�������� ÐāñöăïāÓ÷āùäòŞČôÿùòĄòöăæñā�� �	�����

 Anatomy and Physiology
� øěĦĕėĭʀİĎīĹġûĉʀčİõĩĸĖěõĥĎõĦĖěĨĔĦøĜĦĞĉėʃıęĤĞėĩěĨċĖĦ� ĲøėûĞėʀĦûėĭďėɿĦûğčʀĦċĩĸıęĤõęĴõ� õĦėċĽĦûĦč
öġûėĤĎĎõęʀĦĕİčīĹġıęĤĲøėûõėĤĈĭõ�ėĤĎĎğĥěĳüıęĤğęġĈİęīġĈ�ėĤĎĎğĦĖĳü�ėĤĎĎċĦûİĈĨčġĦğĦė�ėĤĎĎöĥĎĊɿĦĖ
ďʅĞĞĦěĤ�ėĤĎĎĉɿġĕĴėʀċɿġ�ėĤĎĎĞīĎĒĥčČĬʃ�ıęĤėĤĎĎďėĤĞĦċıęĤďėĤĞĦċĞĥĕĐĥĞ�
� *OUSPEVDUJPO� UP�BOBUPNZ�BOE�QIZTJPMPHZ�� TUSVDUVSF� TIBQF� GVODUJPO�BOE�NFDIBOJTN�PG�
PQFSBUJPO�PG�UIF�NVTDVMPTLFMFUBM�TZTUFN��DBSEJPWBTDVMBS�TZTUFN��SFTQJSBUPSZ�TZTUFN��HBTUSPJOUFTUJOBM�
TZTUFN��VSJOBSZ�TZTUFN��FOEPDSJOF�TZTUFN��SFQSPEVDUJWF�TZTUFN��BOE�OFSWPVT�TZTUFN�BOE�TFOTPSZ
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���������íĀèçć÷āùäòŞ×ćôăèæòĄñŞ�� �	�����

 Microbial Genetics
� ĲøėûĞėʀĦûıęĤęĥõĝćĤċĦûĒĥčČĬõėėĕöġûüĬęĨčċėĩĖʃ� õĦėüĽĦęġûĉĥěıęĤõĦėıęõİďęĩĸĖčĞĦėĒĥčČĬõėėĕ 
ĳčüĬęĨčċėĩĖʃ�õĦėıĞĈûġġõıęĤõĦėøěĎøĬĕõĦėıĞĈûġġõöġûĖĩčĳčüĬęĨčċėĩĖʃ�ėĤĎĎĒĥčČĬõėėĕöġûıĎøċĩİėĩĖ�ėĤĎĎ
ĒĥčČĬõėėĕöġûĴěėĥĞıęĤĴĕĲøėĒęĦĞĕĦ� ėĤĎĎĒĥčČĬõėėĕöġûİþīĹġėĦ� õĦėĐĥčıďėċĦûĒĥčČĬõėėĕ� ĒĥčČĬěĨĜěõėėĕ
üĬęĨčċėĩĖʃ�õĦėďėĤĖĬõĉʃĳþʀċĦûõĦėıĒċĖʃ�
� 4USVDUVSF� BOE� HFOPNF� PG� NJDSPCFT�� SFQMJDBUJPO� BOE� FYDIBOHF� PG� HFOFUJD�NBUFSJBM� JO�
NJDSPPSHBOJTNT��HFOF�FYQSFTTJPO�BOE�SFHVMBUJPO�JO�NJDSPPSHBOJTNT��CBDUFSJBM�HFOFUJD�TZTUFN��WJSVT�
BOE�NJDSPQMBTNB�HFOFUJD�TZTUFN��GVOHBM�HFOFUJD�TZTUFN��HFOF�WBSJBUJPO��NJDSPCJBM�HFOFUJD�FOHJOFFSJOH��
BQQMJDBUJPOT�JO�NFEJDBM

�������� ïĈðăÓćśðÐĀèöăæñā�� �	�����
��
 Immunology
� øěĦĕėĭʀĒīĹčĄĦčċĦûĔĭĕĨøĬʀĕõĥčěĨċĖĦ�İÿęęʃıęĤġěĥĖěĤċĩĸİõĩĸĖěöʀġûõĥĎėĤĎĎĔĭĕĨøĬʀĕõĥč�ĔĭĕĨøĬʀĕõĥč�ĲĈĖõĽĦİčĨĈ�
ĔĭĕĨøĬʀĕõĥčıĎĎüĽĦİĒĦĤ� ďăĨõĨėĨĖĦėĤğěɿĦûıġčĉĨİüčıęĤıġčĉĨĎġĈĩ� ĴÿĲĉĴøčʃ� õęĴõõĦėĉġĎĞčġûċĦûĔĭĕĨøĬʀĕõĥč�
ĔĦěĤĔĭĕĨĴěİõĨč�ĲėøöġûėĤĎĎĔĭĕĨøĬʀĕõĥč�õĦėİĞėĨĕĞėʀĦûĔĭĕĨøĬʀĕõĥč�ĔĭĕĨøĬʀĕõĥčĎĽĦĎĥĈ
� 'VOEBNFOUBMT�PG�JNNVOPMPHZ��DFMMT�BOE�PSHBOT�PG�UIF�JNNVOF�TZTUFN��JOOBUF�JNNVOJUZ��
BEBQUJWF� JNNVOJUZ�� BOUJHFO� BOE� BOUJCPEZ� SFBUJPOT�� DZUPLJOF�� JNNVOF� SFTQPOTF� NFDIBOJTNT��
IZQFSTFOTJUJWJUZ��EJTFBTFT�PG�UIF�JNNVOF�TZTUFN��JNNVOJ[BUJPO��JNNVOPUIFSBQZ

�������� ċÓðĄöăċÓòāÿúŞæāÖÐāòČíæñŞ� �	�����

 Analytical Chemistry in Medicine  
� İċøčĨøĒīĹčĄĦčċĦûİøĕĩěĨİøėĦĤğʃċĦûõĦėıĒċĖʃ�õĦėěĨİøėĦĤğʃİþĨûøĬćĔĦĒ�õĦėěĨİøėĦĤğʃİþĨûďėĨĕĦć�õĦėĞĬɿĕ 
ĉĥěġĖɿĦûıęĤõĦėİĉėĩĖĕĉĥěġĖɿĦûĳčõĦėěĨİøėĦĤğʃ� İøėīĸġûĕīġċĦûİøĕĩěĨİøėĦĤğʃ� õĦėďėĤĖĬõĉʃĳþʀİċøčĨøİøĕĩěĨİøėĦĤğʃ 
ċĩĸİõĩĸĖěöʀġûċĦûõĦėıĒċĖʃıęĤċĦûčĨĉĨěĨċĖĦĜĦĞĉėʃ�õĦėøěĎøĬĕøĬćĔĦĒĐęõĦėěĨİøėĦĤğʃ�ğęĥõõĦėöġûİøėīĸġûġĥęĉėĦ
ĴěĲġİęķĉ�ěĨĞĨİĎĨę�İøėīĸġûĞİďõĲċėĲēĲĉİĕĉėĩ�İøėīĸġûĲĒİċčÿĨĲġİĕĉėĩ�İøėīĸġûġĤĉġĕĕĨõıġĎÿġėʃďþĥčĞİďõĲċėĲēĲĉİĕĉėĩ 
İøėīĸġûıõʁĞĲøėĕĦĲċõėĦēɷ�ıęĤİøėīĸġûĲøėĕĦĲċõėĦēɷöġûİğęěĞĕėėĊčĤĞĭû
� #BTJD�BOBMZUJDBM�DIFNJTUSZ� UFDIOJRVFT�VTFE� JO�NFEJDJOF��RVBMJUBUJWF�BOBMZTJT��RVBOUJUBUJWF�
BOBMZTJT��TBNQMJOH�BOE�TBNQMF�QSFQBSBUJPO�GPS�BOBMZTJT��BOBMZUJDBM�DIFNJTUSZ�JOTUSVNFOUT��BQQMJDBUJPO�PG�
BOBMZUJDBM�DIFNJTUSZ�UFDIOJRVFT�JO�NFEJDJOF�BOE�GPSFOTJD�TDJFODF��RVBMJUZ�DPOUSPM�PG�BOBMZUJDBM�SFTVMUT��
QSJODJQMFT�PG�VMUSBWJPMFU�WJTJCMF�TQFDUSPQIPUPNFUSZ�QPUFOUJPNFUSZ�BUPNJD�BCTPSQUJPO�TQFDUSPQIPUPNFUSZ�
HBT�DISPNBUPHSBQIZ�BOE�IJHI�QFSGPSNBODF�MJRVJE�DISPNBUPHSBQIZ

�������� ÙĄöċÓðĄæāÖÐāòČíæñŞ�� �	�����

 Medical Biochemistry 
� čĨĖĦĕıęĤğęĥõõĦėöġûþĩěİøĕĩ� ĞĕĎĥĉĨıęĤøěĦĕĞĽĦøĥāöġûĎĥēİēġėʃ� þčĨĈ� ĲøėûĞėʀĦû� ıęĤĞĕĎĥĉĨöġû��� 
þĩěĲĕİęõĬę�øĦėʃĲĎĴĢİĈėĉ�ęĨďɶĈ�ĴęĲďĲďėĉĩč�õėĈġĤĕĨĲč�Ĳďėĉĩč�İġčĴÿĕʃıęĤõėĈčĨěøęĩġĨõ�õĦėĊɿĦĖċġĈöʀġĕĭęċĦû
ĒĥčČĬõėėĕ�õĦėĞėʀĦûĲďėĉĩč�ıęĤõĦėøěĎøĬĕõĦėıĞĈûġġõöġûĖĩč�õęĴõõĦėøěĎøĬĕċĦûþĩěİøĕĩöġûĢġėʃĲĕč�ĎċĎĦċ 
öġûĲĔþčĦõĦėĉɿġõĦėĈĽĦėûþĩěĨĉ�þĩěĒęĥûûĦčĜĦĞĉėʃ�øěĦĕĞĥĕĒĥčČʃöġûěĨĊĩİĕıċĎġęĨÿĪĕ�øěĦĕĞĥĕĒĥčČʃöġûþĩěİøĕĩõĥĎ
õęĴõõĦėİõĨĈĲėøİĎĦğěĦč�ĲėøğęġĈİęīġĈġĬĈĉĥč�ĲėøøěĦĕĈĥčĲęğĨĉĞĭû�ıęĤþĩěİøĕĩöġûİęīġĈıęĤďʅĞĞĦěĤ
� %FʺOJUJPO� BOE� QSJODJQMFT� PG� CJPDIFNJTUSZ�� QSPQFSUJFT� BOE� JNQPSUBODF� PG� CVʹFST�� UZQFT�
TUSVDUVSFT�BOE�QSPQFSUJFT�PG�CJPNPMFDVMFT��DBSCPIZESBUF�� MJQJET�� MJQPQSPUFJO��BNJOP�BDJET��QSPUFJO��
FO[ZNFT�BOE�OVDMFJD�BDJET��USBOTNJTTJPO�PG�HFOFUJD�JOGPSNBUJPO��QSPUFJO�GPSNBUJPO�BOE�HFOF�FYQSFTTJPO�
SFHVMBUJPO��NFDIBOJTNT�PG�CJPDIFNJDBM�SFHVMBUJPO�PG�IPSNPOFT��UIF�SPMF�PG�OVUSJUJPO�JO�TVTUBJOJOH�MJGF��
CJPFOFSHZ�TDJFODF��NFUBCPMJD�QBUIXBZ�SFMBUJPOTIJQT��SFMBUJPOTIJQ�PG�CJPDIFNJTUSZ�UP�UIF�NFDIBOJTNT�
PG�EJBCFUFT�BUIFSPTDMFSPTJT�IJHI�CMPPE�QSFTTVSF�BOE�CJPDIFNJTUSZ�PG�CMPPE�BOE�VSJOF
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���������×ćôÙĄööăæñāæāÖÐāòČíæñŞČôÿêòùăäöăæñā� �	�����

 Medical Microbiology and Parasitology 
� üĬęþĩěěĨċĖĦċĦûõĦėıĒċĖʃıęĤďėĞĨĉěĨċĖĦ� ıĎøċĩİėĩĖěĨċĖĦċĦûõĦėıĒċĖʃ� ĴěėĥĞěĨċĖĦċĦûõĦėıĒċĖʃ� 
ėĦěĨċĖĦċĦûõĦėıĒċĖʃ�ďėĞĨĉěĨċĖĦıęĤĲďėĲĉÿĥěċĦûõĦėıĒċĖʃ�ĲėøĉĨĈİþīĹġıęĤİþīĹġĈīĹġĖĦĳčıĎøċĩİėĩĖıõėĕęĎıęĤ
ıõėĕęĎ�ĲėøĉĨĈĉɿġüĦõĞĥĉěʃĞĭɿøč�İċøčĨøıęĤİøėīĸġûĕīġċĩĸİõĩĸĖěöʀġûõĥĎõĦėĜĪõĝĦċĦû���üĬęþĩěěĨċĖĦıęĤďėĞĨĉěĨċĖĦ�
ĎĭėćĦõĦėøěĦĕėĭʀİĒīĸġċĽĦďăĨĎĥĉĨõĦėıęĤĎėĨõĦėěĨþĦõĦėĈʀĦčĞĦČĦėćĞĬö��
� .FEJDBM�NJDSPCJPMPHZ�BOE�QBSBTJUPMPHZ��NFEJDBM�CBDUFSJPMPHZ��NFEJDBM� WJSPMPHZ��NFEJDBM�
NZDPMPHZ��NFEJDBM�QBSBTJUPMPHZ�BOE�QSPUP[PB��JOGFDUJPVT�EJTFBTFT�BOE�ESVH�SFTJTUBODF�JO�(SBN�OFHBUJWF�
BOE�(SBN�OFHBUJWF�CBDUFSJB��[PPOPUJD�EJTFBTFT��UFDIOJRVFT�BOE�UPPMT�SFMBUFE�UP�NJDSPCJPMPHJDBM�BOE�
QBSBTJUPMPHJDBM�TUVEJFT��*OUFHSBUF�LOPXMFEHF�GPS�QSBDUJDF�BOE�BDBEFNJD�TFSWJDFT�JO�QVCMJD�IFBMUI

�������� íñāçăöăæñā� �	�����

 Pathology 
� ĒīĹčĄĦčõĦėİõĨĈĒĖĦČĨěĨċĖĦ�õęĴõõĦėİďęĩĸĖčıďęûıęĤõĦėďėĥĎĉĥěöġûİÿęęʃ�õĦėġĥõİĞĎ�õĦėİõĨĈİčīĹġûġõ� 
ĕĤİėķûıęĤĞĦİğĉĬ�õęĴõõĦėİõĨĈĒĖĦČĨĞĔĦĒ�ġĦõĦėıęĤġĦõĦėıĞĈûĳčėĤĎĎİęīġĈıęĤėĤĎĎĴğęİěĩĖč�ėĤĎĎĔĭĕĨøĬʀĕõĥč 
ėĤĎĎċĦûİĈĨčğĦĖĳü�ėĤĎĎĲøėûėɿĦûıęĤõęʀĦĕİčīĹġ�ėĤĎĎċĦûİĈĨčġĦğĦė�ėĤĎĎĉɿġĕĴėʀċɿġ�ėĤĎĎďėĤĞĦċ�ėĤĎĎ
ċĦûİĈĨčďʅĞĞĦěĤ�õĦėčĽĦøěĦĕėĭʀċĦûĒĖĦČĨěĨċĖĦĴďĳþʀĳčõĦėĞėʀĦûİĞėĨĕõĦėďɻġûõĥčõĦėėĥõĝĦ�ıęĤēɹʉčēĭĞĬöĔĦĒĉĦĕ
öġĎİöĉěĨþĦþĩĒ
� #BTJDT�PG�QBUIPMPHZ��DFMM�USBOTGPSNBUJPO�BOE�BEBQUBUJPO�NFDIBOJTNT��JOʻBNNBUJPO��UVNPS�
GPSNBUJPO��DBODFS�BOE�DBVTF��QBUIPMPHZ�NFDIBOJTN��TJHOT�BOE�TZNQUPNT�JO�UIF�CMPPE�BOE�DJSDVMBUPSZ�
TZTUFN��JNNVOF�TZTUFN��SFTQJSBUPSZ�TZTUFN��TLFMFUBM�BOE�NVTDMFT�TZTUFN��EJHFTUJWF�TZTUFN��FOEPDSJOF�
TZTUFN��OFSWPVT�TZTUFN��VSJOBSZ�TZTUFN��BQQMZJOH�QBUIPMPHJDBM�LOPXMFEHF�UP�QSPNPUF�QSFWFOUJPO�BOE�
USFBUNFOU�BOE�SFTUPSF�IFBMUI�BDDPSEJOH�UP�QSPGFTTJPOBM�TDPQF

���������čòÓäăãċÙĆĔüüćéĀäăĎúðŚüćéĀäăÚĔĘāČôÿčòÓďðŚäăãäŚü� 3(3-0-6)
 Emerging and Re-emerging Infectious Diseases and Non-Communicable Diseases
� ĲėøĉĨĈİþīĹġġĬĎĥĉĨĳğĕɿıęĤġĬĎĥĉĨÿĹĽĦıęĤĲėøĴĕɿĉĨĈĉɿġİĎīĹġûĉʀč�ďʅüüĥĖİĞĩĸĖûöġûĲėø�õĦėøěĎøĬĕıęĤďėĤİĕĨč
øěĦĕİĞĩĸĖû�õĦėďĄĕĒĖĦĎĦęİĎīĹġûĉʀč�õĦėěĥĈõĦėďɺěĖıęĤõĦėĉĦĖ�õĦėďɻġûõĥčıęĤõĦėĞɿûİĞėĨĕĞĬöĔĦĒ�ĎċĎĦċ
ıęĤďʅāğĦġĬďĞėėøõĦėĈĽĦİčĨčûĦčöġûġûøʃõĦėġčĦĕĥĖĲęõ� ĞěĥĞĈĨõĦėĞĥûøĕıęĤċĬčċĦûĞĥûøĕĲėøĉĨĈĉɿġġĬĎĥĉĨĳğĕɿ
ġĬĎĥĉĨÿĹĽĦıęĤĲėøĴĕɿĉĨĈĉɿġöġûďėĤċĜĴċĖ�ĎĭėćĦõĦėøěĦĕėĭʀİĒīĸġċĽĦďăĨĎĥĉĨõĦėıęĤĎėĨõĦėěĨþĦõĦėĈʀĦčĞĦČĦėćĞĬö���
� *OUSPEVDUJPO�UP�FNFSHJOH�BOE�SFDVSSFOU�JOGFDUJPVT�EJTFBTFT�BOE�OPO�DPNNVOJDBCMF�EJTFBTFT��
SJTL�GBDUPST��DPOUSPM�BOE�SJTL�BTTFTTNFOU�PG�BOE�SFDVSSFOU�JOGFDUJPVT�EJTFBTFT�BOE�SF�FNFSHJOH�BOE�
OPO�DPNNVOJDBCMF�EJTFBTFT��ʺSTU�BJE�CBTJD���NFBTVSFT�PG�NPSCJEJUZ�BOE�NPSUBMJUZ��QSFWFOUJPO�BOE�
IFBMUI�QSPNPUJPO��SPMFT�BOE�PCTUBDMFT�JO�UIF�PQFSBUJPO�PG�UIF�8PSME�)FBMUI�0SHBOJ[BUJPO��TPDJBM�XFMGBSF�
BOE�TPDJBM�DBQJUBM�FNFSHJOH�BOE�SF�FNFSHJOH�JOGFDUJPVT�EJTFBTFT�BOE�OPO�DPNNVOJDBCMF�EJTFBTFT�
PG�5IBJMBOE��JOUFHSBUF�LOPXMFEHF�UP�QSPWJEF�PQFSBUJPOT�BOE�BDBEFNJD�TFSWJDFT�JO�QVCMJD�IFBMUI

�������� ċæÓčèčôñĄċÓòĆēüÖðĆüæāÖÐāòČíæñŞČôÿÐāòéòăúāò×ĀãÐāòúśüÖêÞăéĀäăÐāò� �	�����

 Medical Device Technology and Laboratory Administration 
 and Management 
 � ċĘĝĂĩõĦėĉėěüěĥĈĞĥāāĦćċĦûþĩěĔĦĒ�ěûüėĴēēɻĦıęĤġĨİęķõċėġčĨõĞʃĞĽĦğėĥĎġĬďõėćʃċĦûõĦėıĒċĖʃ�
ĒīĹčĄĦčõĦėĞėʀĦûıęĤġġõıĎĎİøėīĸġûĕīġĉėěüěĥĈċĦûþĩěĔĦĒ�ğęĥõõĦėċĽĦûĦčöġûİøėīĸġûĉėěüøęīĸčıĕɿİğęķõĴēēɻĦ
ıęĤİøėīĸġûİġõÿİėĖʃøġĕĒĨěİĉġėʃ�ğęĥõõĦėĎĽĦėĬûėĥõĝĦ�õĦėĞġĎİċĩĖĎİøėīĸġûĕīġ�ėĤĎĎõĦėĎėĨğĦėüĥĈõĦėğʀġû
ďăĨĎĥĉĨõĦėĉĦĕĕĦĉėĄĦčĞĦõę�õĦėüĥĈõĦėøěĦĕďęġĈĔĥĖĳčğʀġûďăĨĎĥĉĨõĦė�õėĤĎěčõĦėüĥĈċĽĦėĤĎĎďėĤõĥč
øĬćĔĦĒğʀġûďăĨĎĥĉĨõĦė
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� 5IFPSZ�PG�CJPMPHJDBM�TJHOBM�TFOTJOH��FMFDUSJDBM�BOE�FMFDUSPOJD�DJSDVJUT�GPS�NFEJDBM�EFWJDFT��
GVOEBNFOUBMT� DPOTUSVDUJPO� BOE� EFTJHO� PG� CJPMPHJDBM�NFBTVSJOH� JOTUSVNFOUT�� XPSLJOH� QSJODJQMF� PG�
.BHOFUJD�3FTPOBODF�*NBHJOH�	.3*
�BOE�$PNQVUFSJ[FE�5PNPHSBQIZ�4DBO�	5$�TDBO
��NBJOUFOBODF�
QSJODJQMFT��JOTUSVNFOU�DBMJCSBUJPO��MBCPSBUPSZ�BENJOJTUSBUJPO�TZTUFN�BDDPSEJOH�UP�JOUFSOBUJPOBM�TUBOEBSET��
MBCPSBUPSZ�TBGFUZ�BENJOJTUSBUJPO��QSPDFTT�GPS�FTUBCMJTIJOH�B�MBCPSBUPSZ�RVBMJUZ�BTTVSBODF�TZTUFN

�������� ÙĄöùāòùèċæ÷íĆĔèßāèæāÖöăæñā÷āùäòŞÐāòČíæñŞ� �	�����

 Fundamental Bioinformatics in Medical Sciences 
� İċøĲčĲęĖĩõĦėġɿĦčęĽĦĈĥĎĈĩİġķčİġ�ıčěøĨĈöġûþĩěĞĦėĞčİċĜ�ĲøėûĞėʀĦûıęĤěĨěĥĆčĦõĦėöġûüĩĲčĕ�ĄĦčöʀġĕĭę 
þĩěĔĦĒ�õĦėġĤĴęčʃöʀġĕĭęęĽĦĈĥĎ�ĴēĲęüĩčĩĉĨõėĤĈĥĎĲĕİęõĬę�þĩěĞĦėĞčİċĜĲøėûĞėʀĦû�ıčěøĨĈİõĩĸĖěõĥĎõĦėøʀčğĦıęĤ
ĒĥĆčĦĖĦ�þĩěěĨċĖĦėĤĎĎİĎīĹġûĉʀč�þĩěĞĦėĞčİċĜöġûěĨĊĩİĕĉĦĎġęĨÿĪĕ�õĦėıĞĈûġġõıęĤ�õĦėøěĎøĬĕõĦėıĞĈûġġõ
öġûĖĩč�
� %/"�TFRVFODJOH�UFDIOPMPHJFT��CJPJOGPSNBUJDT�DPODFQUT��HFOPNF�PSHBOJ[BUJPO�BOE�FWPMVUJPO��
CJP�EBUBCBTFT��TFRVFODF�BMJHONFOUT��NPMFDVMBS�QIZMPHFOFUJDT�� TUSVDUVSBM�CJPJOGPSNBUJDT��DPODFQUT�
JO�ESVHT�EJTDPWFSZ�BOE�EFWFMPQNFOU�� JOUSPEVDUJPO�UP�TZTUFNT�CJPMPHZ��CJPJOGPSNBUJDT�PG�NFUBCPMJD�
QBUIXBZT��BOE�HFOF�FYQSFTTJPO�BOE�SFHVMBUJPO

�������� ÐāòöăċÓòāÿúŞÑśüðĈôÑèāãĎúÜŚČôÿÐāòùòśāÖÑśüðĈôãśöñïāíĎèÐāòãĈČôùćÑïāí� �	�����
��
 Big Data Analytics and Visualization in Health Care
� öʀġĕĭęöčĦĈĳğāɿ�õĦėĞĽĦėěüöʀġĕĭę�õĦėüĥĈõĦėöʀġĕĭę�õĦėěĨİøėĦĤğʃöʀġĕĭęĉĥěıďėİĈĩĖě�õĦėěĨİøėĦĤğʃöʀġĕĭę
ğęĦĖĉĥěıďė�õĦėıĞĈûöʀġĕĭęĈʀěĖĔĦĒ�ğęĥõõĦėġġõıĎĎıęĤĞėʀĦûıĈþĎġėʃĈ�ıęĤõėćĩĜĪõĝĦĈʀĦčěĨċĖĦĜĦĞĉėʃõĦė
ıĒċĖʃ
� #JH� EBUB�� EBUB� FYQMPSBUJPO�� EBUB�NBOBHFNFOU�� FYQMPSJOH� TJOHMF� WBSJBCMF� EBUB� BOBMZUJDT��
FYQMPSJOH�EBUB�BOBMZUJDT�XJUI�NVMUJQMF�WBSJBCMFT��EBUB�WJTVBMJ[BUJPO��EBTICPBSE�EFTJHO�QSJODJQMFT��BOE�
DBTF�TUVEJFT�JO�NFEJDBM�TDJFODFT

�������� ċæÓčèčôñĄêŠÜÜāêòÿãăøßŞæāÖÐāòČíæñŞ��� �	�����
�
� .FEJDBM� "SUJȾDJBM� *OUFMMJHFODF� 5FDIOPMPHZ�
 ďʅāāĦďėĤĈĨĝĄʃİĎīĹġûĉʀč�ġĥęõġėĨċĪĕďʅāāĦďėĤĈĨĝĄʃ�õĦėİėĩĖčėĭʀöġûİøėīĸġû�õĦėİėĩĖčėĭʀİþĨûęĪõ�ĲøėûöɿĦĖ
ďėĤĞĦċıĎĎøġčĲěęĭþĥč�õĦėüĽĦıčõďėĤİĔċ�õĦėüĥĈõęĬɿĕ�õĦėıĎɿûĞɿěč�õĦėěĨİøėĦĤğʃõĦėĊĈĊġĖıęĤõĦėĒĖĦõėćʃ�
õĦėďėĤĖĬõĉʃĳþʀďʅāāĦďėĤĈĨĝĄʃċĦûõĦėıĒċĖʃ�ıġďĒęĨİøþĥčďʅāāĦďėĤĈĨĝĄʃċĦûõĦėıĒċĖʃ�ğęĥõõĦėěĨüĥĖĈʀĦčďʅāāĦ
ďėĤĈĨĝĄʃċĦûõĦėıĒċĖʃ
� *OUSPEVDUJPO�UP�BSUJʺDJBM�JOUFMMJHFODF��BSUJʺDJBM�JOUFMMJHFODF�BMHPSJUINT��NBDIJOF�MFBSOJOH��EFFQ�
MFBSOJOH��DPOWPMVUJPOBM�OFVSBM�OFUXPSLT��DMBTTJʺDBUJPO��DMVTUFSJOH�TFHNFOUBUJPO��SFHSFTTJPO�BOBMZTJT�BOE�
QSFEJDUJPO��BQQMJDBUJPO�PG�BSUJʺDJBM�JOUFMMJHFODF�JO�NFEJDJOF��NFEJDBM�BSUJʺDJBM�JOUFMMJHFODF�BQQMJDBUJPOT��
QSJODJQMFT�PG�NFEJDBM�BSUJʺDJBM�JOUFMMJHFODF�SFTFBSDI

�������� ùāòùèċæ÷ãśāèùćÑïāíãă×ăæĀô� �	�����

 Digital Health Informatics
� ėĤĎĎĄĦčöʀġĕĭęĈʀĦčĞĬöĔĦĒ� õĦėİõķĎėěĎėěĕöʀġĕĭęĈʀĦčĞĬöĔĦĒ� õėĤĎěčõĦėıęĤěĨČĩõĦėĞīĎøʀč
ĞĦėĞčİċĜ�ĒīĹčĄĦčěĨċĖĦõĦėöʀġĕĭęĞĽĦğėĥĎõĦėěĨİøėĦĤğʃėĤĎĎĞĦėĞčİċĜĞĬöĔĦĒ�õĦėĒĥĆčĦıęĤġġõıĎĎėĤĎĎĄĦč 
öʀġĕĭęĞĦėĞčİċĜĞĬöĔĦĒ�ğęĥõõĦėěĨüĥĖĈʀĦčĞĦėĞčİċĜĞĬöĔĦĒ
� )FBMUI�EBUBCBTF�TZTUFN��IFBMUI�EBUB�DPMMFDUJPO��QSPDFTTFT�BOE�NFUIPET�GPS�TFBSDIJOH�GPS�
JOGPSNBUJPO��GPVOEBUJPOT�PG�EBUB�TDJFODF�GPS�IFBMUI�JOGPSNBUJPO�TZTUFNT�BOBMZTJT��EFWFMPQNFOU�BOE�
EFTJHO�PG�IFBMUI�JOGPSNBUJPO�EBUBCBTF�TZTUFN��QSJODJQMFT�PG�IFBMUI�JOGPSNBUJDT�SFTFBSDI
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�������� üăèċæüòŞċèĒäÑüÖùòòíùăēÖùĘāúòĀéÖāèãśāèùćÑïāíČôÿÐāòČíæñŞ� 3(2-2-5)
 Internet of Things for Health Care and Medicine 
� øěĦĕėĭʀ İĎīĹġûĉʀčİõĩĸĖěõĥĎġĨčİċġėʃİčķĉöġûĞėėĒĞĨĸû� õĦėďėĤĖĬõĉʃĳþʀġĨčİċġėʃİčķĉöġûĞėėĒĞĨĸû 
ĳčõĦėĉĨĈĉĦĕĐĭʀďɺěĖ�õĦėĒĥĆčĦėĤĎĎõĦėıĒċĖʃċĦûĴõę� İċøĲčĲęĖĩĎęķġõİþč�õĦėďėĤĖĬõĉʃĎęķġõİþčõĥĎõĦėüĥĈ
İõķĎıęĤıęõİďęĩĸĖčöʀġĕĭęİěþėĤİĎĩĖčġĨİęķõċėġčĨõĞʃ�ĲøėûûĦčěĨüĥĖġĨčİċġėʃİčķĉöġûĞėėĒĞĨĸûĞĽĦğėĥĎûĦčĈʀĦčĞĬöĔĦĒ
ıęĤõĦėıĒċĖʃ
� *OUSPEVDUJPO�UP�UIF�*OUFSOFU�PG�5IJOHT��BQQMJDBUJPO�PG�*OUFSOFU�PG�5IJOHT�JO�QBUJFOU�USBDLJOH�
BOE�EFWFMPQNFOU�PG�UFMFNFEJDJOF�TZTUFN��CMPDLDIBJO�UFDIOPMPHZ��BQQMJDBUJPO�PG�CMPDLDIBJO�UP�UIF�
TUPSBHF�BOE�FYDIBOHF�PG�FMFDUSPOJD�NFEJDBM�SFDPSE�EBUB��SFTFBSDI�QSPKFDU�PO�UIF�*OUFSOFU�PG�5IJOHT�
GPS�IFBMUI�DBSF�BOE�NFEJDJOF

�������� ÐÝúðāñæĄēċÐĄēñöÑśüÖæāÖãśāèùćÑïāíČôÿöăæñā÷āùäòŞÐāòČíæñŞ� �	�����

 Law Related to Health and Medical Sciences 
� õĂğĕĦĖċĩĸİõĩĸĖěöʀġûċĦûĈʀĦčĞĬöĔĦĒıęĤěĨċĖĦĜĦĞĉėʃõĦėıĒċĖʃ�ĒėĤėĦþĎĥāāĥĉĨĞĬöĔĦĒığɿûþĦĉĨ�ĒėĤ
ėĦþĎĥāāĥĉĨĞĦČĦėćĞĬö�ĒėĤėĦþĎĥāāĥĉĨøěĎøĬĕĲėøĉĨĈĉɿġ�ĒėĤėĦþĎĥāāĥĉĨĞĊĦčďėĤõġĎõĦėİĒīĸġĞĬöĔĦĒ�õĂğĕĦĖ
ċĩĸİõĩĸĖěöʀġûõĥĎõĦėďėĤõġĎõĦėČĬėõĨüĞĬöĔĦĒıęĤõĦėıĒċĖʃ�õĂğĕĦĖċĩĸİõĩĸĖěõĥĎĖĦ�ěĥĉĊĬ�ıęĤİøėīĸġûĕīġċĦûõĦėıĒċĖʃ�
ĕĦĉėĄĦčċĦûğʀġûďăĨĎĥĉĨõĦėċĦûõĦėıĒċĖʃ
� -BXT�SFMBUFE�UP�IFBMUI�BOE�NFEJDBM�TDJFODFT��/BUJPOBM�)FBMUI�"DU��1VCMJD�)FBMUI�"DU��5IF�
$POUSPM�PG�$PNNVOJDBCMF�%JTFBTFT�"DU��)FBMUIZ�&TUBCMJTINFOU�"DU���MBXT�SFMBUFE�UP�IFBMUI�BOE�NFEJDBM�
CVTJOFTT�PQFSBUJPOT��MBXT�SFMBUFE�UP�NFEJDJOFT�TVCTUBODFT�BOE�NFEJDBM�EFWJDFT��NFEJDBM�MBCPSBUPSZ�
TUBOEBSET

�������� úôĀÐÐāòùòśāÖçćòÐă×ùćÑïāíČôÿÐāòČíæñŞ� ��	�����
��
 Health and Medical Business Founding Principles 
� ıčěøĨĈıęĤøĬćęĥõĝćĤöġûõĦėİďʇčĐĭʀďėĤõġĎõĦė�ěĨČĩõĦėİėĨĸĕČĬėõĨü�õĦėĒĥĆčĦČĬėõĨüĳğĕ�õĦėěĨİøėĦĤğʃ
ďʅāğĦıęĤĲġõĦĞöġûĐĭʀďėĤõġĎõĦė�õĦėĜĪõĝĦĉęĦĈıęĤøěĦĕİďʇčĴďĴĈʀ�õĦėüĥĈğĦİûĨčċĬč�ğęĥõõĦėĎĥāþĩõĦėİûĨč�
ıčěøĨĈĳčõĦėİęīġõČĬėõĨüıęĤėĭďıĎĎõĦėęûċĬč�õĦėċĽĦıĐčČĬėõĨü�õĦėĒĥĆčĦČĬėõĨü��õęĖĬċČʃõĦėĉęĦĈĈĨüĨċĥę
� $PODFQUT�BOE�DIBSBDUFSJTUJDT�PG�FOUSFQSFOFVSTIJQ��CVTJOFTT�TUBSUVQ�TUSBUFHZ��OFX�CVTJOFTT�
EFWFMPQNFOU�� FOUSFQSFOFVSJBM� QSPCMFNT� BOBMZTJT� BOE�PQQPSUVOJUJFT��NBSLFU� TUVEJFT� BOE� GFBTJCJMJUZ��
QSJODJQMFT�PG�ʺOBODJBM�BDDPVOUJOH��DPODFQUT�PG�DIPPTJOH�B�CVTJOFTT�BOE�JOWFTUNFOU�TUZMF��CVTJOFTT�
QMBO��CVTJOFTT�EFWFMPQNFOU��EJHJUBM�NBSLFUJOH�TUSBUFHZ
 
�������� ÐāòêòÿÐüéÐāòçćòÐă×ùćÑïāíČôÿÐāòČíæñŞ�� �	�����
��
 Health and Medical Business Operations
 ÐāòêòÿÐġĎČĬėõĨüĞĬöĔĦĒıęĤõĦėıĒċĖʃİĎīĹġûĉʀč��ďėĤİĔċõĦėďėĤõġĎČĬėõĨüĞĬöĔĦĒıęĤõĦėıĒċĖʃ��
ıčěċĦûõĦėĎėĨğĦėüĥĈõĦėõĦėďėĤõġĎČĬėõĨüĞĬöĔĦĒıęĤõĦėıĒċĖʃ�ğęĥõõĦėĉęĦĈ�õĦėĎėĨğĦėüĥĈõĦėġûøʃõė�
õĦėĎėĨğĦėċėĥĒĖĦõėĕčĬĝĖʃ�õĦėěĨİøėĦĤğʃĲġõĦĞõĦėęûċĬčöġûõĦėďėĤõġĎČĬėõĨüĞĬöĔĦĒıęĤõĦėıĒċĖʃ����
� *OUSPEVDUJPO�UP�UIF�IFBMUI�BOE�NFEJDBM�CVTJOFTTFT��UZQFT�PG�IFBMUI�BOE�NFEJDBM�CVTJOFTTFT��
HVJEFMJOFT�GP�IFBMUI�BOE�NFEJDBM�CVTJOFTT�NBOBHFNFOU��NBSLFUJOH�QSJODJQMFT��PSHBOJ[BUJPO�NBOBHFNFOU��
IVNBO�SFTPVSDF�NBOBHFNFOU��BOBMZTJT�PG�JOWFTUNFOU�PQQPSUVOJUJFT�JO�IFBMUI�BOE�NFEJDBM�CVTJOFTTFT

�������� ïāøāüĀÖÐóøùĘāúòĀéöăæñā÷āùäòŞÐāòČíæñŞ 3(2-2-5)
 English for Medical Sciences
� ċĥõĝĤõĦėēʅû�ĒĭĈ�ġɿĦč�ıęĤİöĩĖčİĒīĸġďăĨĎĥĉĨûĦčċĦûěĨċĖĦĜĦĞĉėʃõĦėıĒċĖʃ�õĦėĜĪõĝĦİõĩĸĖěõĥĎøĽĦĜĥĒċʃ
ċĦûěĨċĖĦĜĦĞĉėʃõĦėıĒċĖʃ�õĦėĞčċčĦİĒīĸġõĦėďăĨĎĥĉĨûĦčċĦûěĨċĖĦĜĦĞĉėʃõĦėıĒċĖʃ�õĦėĒĭĈ�İĒīĸġčĽĦİĞčġĐęûĦč
ěĨþĦõĦėĐęõĦėďăĨĎĥĉĨûĦčıęĤĐęûĦčěĨüĥĖ� õĦėġɿĦčøĭɿĕīġõĦėĳþʀġĬďõėćʃİĒīĸġõĦėďăĨĎĥĉĨûĦč� õĦėġɿĦčĎċøěĦĕıęĤ
ĉĽĦėĦċĦûěĨċĖĦĜĦĞĉėʃõĦėıĒċĖʃ�õĦėİöĩĖčėĦĖûĦčċĦûěĨċĖĦĜĦĞĉėʃõĦėıĒċĖʃ�õĦėİöĩĖčĎċøěĦĕěĨüĥĖıęĤĎċøěĦĕ
ďėĨċĥĜčʃ�õĦėİöĩĖčøĽĦıčĤčĽĦİĒīĸġõėĤĎěčõĦėďăĨĎĥĉĨûĦč�õĦėēʅûĞĥĕĕčĦċĦûěĨċĖĦĜĦĞĉėʃõĦėıĒċĖʃ
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� -JTUFOJOH�TQFBLJOH�SFBEJOH�BOE�XSJUJOH�TLJMMT�GPS�NFEJDBM�TDJFODFT�QSBDUJDF��TUVEZ�NFEJDBM�
UFSNJOPMPHZ��DPOWFSTBUJPO�GPS�NFEJDBM�TDJFODFT�PQFSBUJPO��TQFBLJOH�GPS�BDBEFNJD�XPSL�XPSL�SFTVMUT�
BOE�SFTFBSDI�SFTVMUT�QSFTFOUBUJPO��SFBEJOH�JOTUSVNFOUBM�VTFS�NBOVBM�GPS�PQFSBUJPO��NFEJDBM�TDJFODFT�
BSUJDMF�BOE�UFYUCPPL�SFBEJOH��XSJUJOH�NFEJDBM�TDJFODFT�SFQPSU��SFTFBSDI�BOE�SFWJFX�BSUJDMFT�XSJUJOH��
XSJUJOH�JOTUSVDUJPOT�GPS�PQFSBUJPOBM�QSPDFEVSFT��MJTUFOJOH�UP�TFNJOBST�PO�NFEJDBM�TDJFODF

�������� ïāøāüĀÖÐóøċíĆēüÐāòèĘāċùèüÖāèöăÙāÐāò 3(2-2-5)  
  English for Academic Presentation
� õĦėİöĩĖčİþĨûěĨþĦõĦėċĦûěĨċĖĦĜĦĞĉėʃ�õĦėİöĩĖčĞīĸġĞĦėİĒīĸġõĦėďăĨĎĥĉĨûĦč�õĦėİöĩĖčĞėĬďĳüøěĦĕĞĽĦøĥā�
õĦėİöĩĖčėĦĖûĦčõĦėěĨüĥĖ�õĦėİöĩĖčĎċøěĦĕİĒīĸġõĦėİĐĖıĒėɿċĦûěĨþĦõĦė�õĦėěĦûıĐčõĦėčĽĦİĞčġ��õĦėčĽĦİĞčġ
öʀġĕĭęıęĤĐęûĦčċĦûěĨċĖĦĜĦĞĉėʃõĦėıĒċĖʃ�õĦėõĽĦğčĈöġĎİöĉıęĤėĦĖęĤİġĩĖĈöġûõĦėčĽĦİĞčġĳčċĩĸďėĤþĬĕıęĤĞĥĕĕčĦ�
õĦėĈĽĦİčĨčõĦėďėĤþĬĕıęĤĞĥĕĕčĦĳčĞĊĦčõĦėćʃüĽĦęġû�õĦėčĽĦİĞčġıĐčõĦėċĽĦĲøėûûĦčıęĤ�ĐęõĦėĈĽĦİčĨčûĦč�
ĲďėıõėĕøġĕĒĨěİĉġėʃċĩĸĳþʀĳčõĦėčĽĦİĞčġ�ġěĥüčĔĦĝĦĕĦĉėĄĦčİĒīĸġĳþʀĳčõĦėčĽĦİĞčġ�õĦėčĽĦİĞčġİĒīĸġõĦėĎėĨğĦėûĦč�
ıęĤõĦėĉġĎøĽĦĊĦĕċĩĸİğĕĦĤĞĕ
� 4DJFOUJʺD� BDBEFNJD� XSJUJOH�� DPNNVOJDBUJPOBM� XSJUJOH� GPS� PQFSBUJPO�� DPODMVTJPO� XSJUJOH��
SFTFBSDI�SFQPSU�XSJUJOH��XSJUJOH�BSUJDMFT�GPS�BDBEFNJD�QVCMJDBUJPO��QSFTFOUBUJPOBM�QMBOOJOH��QSFTFOUBUJPO�
PG�NFEJDBM�TDJFODFT�EBUB�BOE�SFTVMU��TDPQF�BOE�EFUBJM�EFUFSNJOBUJPO�GPS�TJNVMBUFE�DPOGFSFODF�BOE�
TFNJOBS�QSFTFOUBUJPO��DPOGFSFODF�BOE�TFNJOBS�NBOBHFNFOU�JO�TJNVMBUJPO�TJUVBUJPOT��QSFTFOUBUJPO�PG�
QSPKFDU�QMBO�BOE�SFTVMU��DPNQVUFS�QSPHSBN�GPS�QSFTFOUBUJPO��TUBOEBSE�OPOWFSCBM�DPNNVOJDBUJPO�GPS�
QSFTFOUBUJPO��QSFTFOUBUJPO�GPS�BENJOJTUSBUJPO��BOE�BQQSPQSJBUF�EFBMJOH�XJUI�RVFTUJPOT��

��������ïāøāüĀÖÐóøċíĆēüçćòÐă×ČôÿÐāòċêŢèëĈśêòÿÐüéÐāò��� �	�����
�
 English for Business and Entrepreneurship
 ċĥõĝĤċĦûõĦėēʅû�õĦėĒĭĈ�õĦėġɿĦč�ıęĤõĦėİöĩĖčİĒīĸġõĦėĎėĨğĦėČĬėõĨü�øĽĦĜĥĒċʃİċøčĨø�ĞĽĦčěč�ıęĤ
ėĭďďėĤĲĖøċĩĸüĽĦİďʇčĈʀĦčČĬėõĨü�õĦėĞīĸġĞĦėĲĈĖĔĦĝĦġĥûõĘĝĐɿĦčþɿġûċĦûĉɿĦû�Ķ�õĦėĞčċčĦċĦûĲċėĜĥĒċʃ�õĦėİöĩĖč 
üĈğĕĦĖıęĤüĈğĕĦĖġĨİęķõċėġčĨõĞʃ� õĦėĳğʀöʀġĕĭęıõɿęĭõøʀĦ� ĔĦĝĦġĥûõĘĝİĒīĸġõĦėĲúĝćĦıęĤďėĤþĦĞĥĕĒĥčČʃ� 
ĔĦĝĦġĥûõĘĝĳčĞĦĖûĦčõĦėĐęĨĉõĦė�øěĎøĬĕøĬćĔĦĒ�ıęĤõĦėİõķĎĞĨčøʀĦøûøęĥû�ĔĦĝĦġĥûõĘĝĞĽĦğėĥĎõĦėĉęĦĈ��������   
� -JTUFOJOH�TQFBLJOH��SFBEJOH�BOE�XSJUJOH�TLJMMT�GPS�CVTJOFTT�NBOBHFNFOU��UFDIOJDBM�WPDBCVMBSZ�
FYQSFTTJPOT�BOE�TFOUFODFT�OFDFTTBSZ�GPS�CVTJOFTT��&OHMJTI�DPNNVOJDBUJPO�UISPVHI�DPOWFSTBUJPO��
UFMFQIPOF�DPNNVOJDBUJPO��MFUUFS�BOE�F�NBJMJOH�XSJUJOH��HJWJOH�JOGPSNBUJPO�UP�DVTUPNFST��&OHMJTI�GPS�
BEWFSUJTFNFOU�BOE�QVCMJD�SFMBUJPOT��&OHMJTI�GPS�QSPEVDUJPO�MJOF�RVBMJUZ�DPOUSPM�BOE�JOWFOUPSZ�TZTUFN��
&OHMJTI�GPS�NBSLFUJOH
   
�������� ċïùĀÙČôÿíăøöăæñā� �	�����

 Pharmacology and Toxicology
� ğęĥõõĦėĒīĹčĄĦčċĦûİĔĞĥþěĨċĖĦıęĤĒĨĝěĨċĖĦ� õĦėüĥĈõęĬɿĕĞĦėĒĨĝ� ĖĦ� İøėīĸġûĞĽĦġĦû� ěĥĉĊĬİüīġďčıęĤ
ĞĦėďčİďɹʉġčĳčġĦğĦė�ĞĦėďɻġûõĥčõĽĦüĥĈĜĥĉėĭĒīþıęĤĞĥĉěʃ�õęĴõõĦėġġõĘċČĨļöġûĞĦėİøĕĩıęĤ��õĦėĉġĎĞčġûĳč
ėɿĦûõĦĖ�õĦėİõĨĈĒĖĦČĨĞĔĦĒċĩĸİõĨĈüĦõĖĦ�ĞĦėİøĕĩ�ıęĤĲęğĤğčĥõ�õĦėıõʀĴöġĦõĦėĒĨĝ�õĦėďɻġûõĥčġĥčĉėĦĖ�õĦė
üĥĈõĦėøěĦĕİĞĩĸĖû�čĨĉĨĒĨĝěĨċĖĦ�İċøčĨøõĦėĉėěüěĨİøėĦĤğʃĈʀĦčİĔĞĥþěĨċĖĦıęĤĒĨĝěĨċĖĦøęĨčĨõ�õĦėıďęĐęõĦėĉėěü
ěĨİøėĦĤğʃċĦûğʀġûďăĨĎĥĉĨõĦė�
� #BTJD�QSJODJQMFT�PG�QIBSNBDPMPHZ�BOE�UPYJDPMPHZ��DMBTTJʺDBUJPO�PG�UPYJD�TVCTUBODFT�ESVHT�
DPTNFUJDT� GPPE� BEEJUJWFT� BOE� DPOUBNJOBOUT� QFTUJDJEFT��NFDIBOJTNT� PG� DIFNJDBMT� BDUJPO� BOE�
SFTQPOTFT�JO�UIF�IVNBO�CPEZ��UIF�PDDVSSFODF�PG�QBUIPMPHZ�DBVTFE�CZ�ESVHT�DIFNJDBMT�BOE�IFBWZ�
NFUBMT��USFBUNFOU�PG�UPYJD�TZNQUPNT��IB[BSE�QSFWFOUJPO��SJTL�BTTFTTNFOU��GPSFOTJD�UPYJDPMPHZ��BOBMZUJDBM�
UFDIOJRVFT�JO�QIBSNBDPMPHZ�BOE�DMJOJDBM�UPYJDPMPHZ��BOE�JOUFSQSFUBUJPO�PG�MBCPSBUPSZ�SFTVMUT
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���������čïÙèöăæñāÐĀéùćÑïāíČôÿÐāòÙÿôüöĀñ�� �	�����
��
 Nutrition Science for Health and Anti-Aging
� øěĦĕėĭʀĒīĹčĄĦčċĦûĲĔþčěĨċĖĦĉɿġõĦėċĽĦûĦčċĦûĞėĩėěĨċĖĦöġûėɿĦûõĦĖĕčĬĝĖʃ� ĒĖĦČĨĞėĩėěĨċĖĦöġû
ėĤĎĎĉɿĦû�Ķ�ĉɿġøěĦĕþėĦ�øěĦĕĞĥĕĒĥčČʃöġûġĦğĦėıęĤĞĦėġĦğĦėċĩĸüĽĦİďʇčĉɿġĞĬöĔĦĒöġûĕčĬĝĖʃĳčıĉɿęĤþɿěûěĥĖ� 
øěĦĕėĭʀıęĤĒĘĉĨõėėĕõĦėĎėĨĲĔøġĦğĦė� ďʅāğĦĲĔþčĦõĦė� ĲĔþčĎĽĦĎĥĈ� ĲĔþčĦõĦėİĒīĸġõĦėþĤęġěĥĖ� ĐęĨĉĔĥćąʃ
ġĦğĦėİĞėĨĕİĒīĸġõĦėþĤęġěĥĖ
� 'VOEBNFOUBM�PG�OVUSJUJPO�TDJFODF�UP�QIZTJPMPHJDBM�GVODUJPO�JO�B�IVNBO�CPEZ��1BUIPQIZTJPMPHZ�
PG�WBSJPVT�TZTUFNT�JO�BHJOH��SFMBUJPOTIJQ�CFUXFFO�GPPE�BOE�OVUSJFOUT�OFDFTTBSZ�GPS�IVNBO�IFBMUI�
BU�EJʹFSFOU�BHFT���GPPE�LOPXMFEHF�BOE�CFIBWJPS��OVUSJUJPOBM�QSPCMFNT��OVUSJUJPO�UIFSBQZ��OVUSJUJPO�GPS�
BOUJ�BHJOH��'PPE�TVQQMFNFOUT�GPS�BOUJ�BHJOH

���������òÿéāãöăæñāČôÿÐāòÓöéÓćðčòÓ��� �	�����
�
 Epidemiology and Disease Control
� ğęĥõõĦėċĦûėĤĎĦĈěĨċĖĦ� õĦėěĥĈċĦûėĤĎĦĈěĨċĖĦ� ėĤĎĦĈěĨċĖĦøęĨčĨõ� ėĤĎĦĈěĨċĖĦċĦûĲĔþčĦõĦė�
ėĤĎĦĈěĨċĖĦĞĨĸûıěĈęʀġĕ�õĦėĜĪõĝĦıęĤõęěĨČĩċĦûėĤĎĦĈěĨċĖĦ�õĦėİđɻĦėĤěĥûċĦûėĤĎĦĈěĨċĖĦ�ĞĬöĔĦĒğčĪĸûİĈĩĖěıęĤ 
õĦėĞīĸġĞĦėøěĦĕİĞĩĸĖûĈʀĦčĞĦČĦėćĞĬö�õĦėĉėěüěĥĈċĦûğʀġûďăĨĎĥĉĨõĦėċĦûėĤĎĦĈěĨċĖĦ��ıčěďăĨĎĥĉĨĈʀĦčĞĦČĦėćĞĬö
İĒīĸġõĦėüĥĈõĦėĔĦěĤĲėøėĤĎĦĈ�ĎċĎĦċğčʀĦċĩĸöġûčĥõěĨċĖĦĜĦĞĉėʃõĦėıĒċĖʃĳčûĦčøěĎøĬĕďɻġûõĥčĲėøıęĤėĤĎĦĈěĨċĖĦ
� 1SJODJQMFT�PG�FQJEFNJPMPHZ��NFBTVSFNFOU�PG�FQJEFNJPMPHZ��DMJOJDBM�FQJEFNJPMPHZ��OVUSJUJPO�
FQJEFNJPMPHZ�� FOWJSPONFOU� FQJEFNJPMPHZ�� FQJEFNJPMPHJDBM� TUVEJFT� BOE� UBDUJDT�� FQJEFNJPMPHJDBM�
TVSWFJMMBODF��POF�IFBMUI�BOE�QVCMJD�IFBMUI�SJTL�DPNNVOJDBUJPO��FQJEFNJPMPHJDBM�MBCPSBUPSZ�NFBTVSFNFOUT��
QVCMJD�IFBMUI�QSBDUJDF�HVJEFMJOFT� GPS�QBOEFNJD�NBOBHFNFOU�� SPMF�PG�NFEJDBM�TDJFOUJTUT� JO�EJTFBTF�
DPOUSPM�BOE�FQJEFNJPMPHZ

�������� ÐāòċÐĒéäĀöüñŚāÖČôÿÓöāðêôüãïĀñæāÖÐāòČíæñŞ� �	�����
��
 Sample Collection and Medical Safety 
� õĦėěĦûıĐčİõķĎĉĥěġĖɿĦû� ěĨČĩõĦėİõķĎĉĥěġĖɿĦûĐĭʀďɺěĖėĤĎĎċĦûİĈĨčğĦĖĳü� ėĤĎĎĴğęİěĩĖčĲęğĨĉ� 
ėĤĎĎďėĤĞĦċ� ėĤĎĎċĦûİĈĨčġĦğĦė� ėĤĎĎĞīĎĒĥčČĬʃıęĤėĤĎĎġīĸč� Ķ� ıčěċĦûõĦėİõķĎĉĥěġĖɿĦûĉėěüİĒīĸġěĨčĨüýĥĖ 
õĦėĉĨĈİþīĹġ�ěĨČĩõĦėöčĞɿûĉĥěġĖɿĦû�ĒėĤėĦþĎĥāāĥĉĨİþīĹġĲėøıęĤĒĨĝüĦõĞĥĉěʃ�øěĦĕďęġĈĔĥĖċĦûþĩěĔĦĒ�ıęĤõĦėėĥõĝĦ
øěĦĕďęġĈĔĥĖċĦûþĩěĔĦĒ�ĕĦĉėĄĦč�*40�ċĩĸİõĩĸĖěöʀġûõĥĎøěĦĕďęġĈĔĥĖċĦûõĦėıĒċĖʃ�ġûøʃõėøěĦĕėɿěĕĕīġıęĤ
ĒĥĆčĦċĦûİĜėĝĄõĨüöġûğęĥõõĦėďăĨĎĥĉĨċĩĸĈĩ�
� 4BNQMF�DPMMFDUJPO�QMBOOJOH��TBNQMF�DPMMFDUJPO�NFUIPET�GPS�QBUJFOUT�XJUI�SFTQJSBUPSZ��DJSDVMBUPSZ�
TZTUFN��OFSWPVT�TZTUFN��EJHFTUJWF�TZTUFN��SFQSPEVDUJWF�BOE�PUIFS�TZTUFNT��HVJEFMJOFT�GPS�DPMMFDUJOH�
TBNQMFT�UP�EJBHOPTF�JOGFDUJPO��NFUIPE�PG�USBOTQPSUJOH�UIF�TBNQMF��"OJNBM�1BUIPHFOT�BOE�5PYJOT�
"DU��CJPTBGFUZ�BOE�CJPTFDVSJUZ��*40�TUBOEBSET�SFMBUFE�UP�NFEJDBM�TBGFUZ��PSHBOJ[BUJPO�GPS�FDPOPNJD�
DP�PQFSBUJPO�BOE�EFWFMPQNFOU�QSJODJQMFT�PG�HPPE�MBCPSBUPSZ�QSBDUJDF�	0&$%�(-1
�

�������� ÐāòČíæñŞČðŚèñĘāČôÿċæÓčèčôñĄ×ĄčèðăÐùŞ 3(3-0-6)  
 Precision Medicine and Genomics Technologies
� ĒīĹčĄĦčüĩĲčĕöġûĕčĬĝĖʃ� ĖĩčċĩĸĞĽĦøĥāöġûĕčĬĝĖʃċĩĸĞĥĕĒĥčČʃõĥĎøěĦĕĐĨĈďõĉĨċĦûĒĥčČĬõėėĕ� õĦėıĒʀĖĦ�
øěĦĕĐĨĈďõĉĨöġûİĕıċĎġęĨÿĪĕıĉɿõĽĦİčĨĈ� õĦėİďęĩĸĖčıďęûċĦûĒĥčČĬõėėĕ� õĦėõęĦĖĒĥčČĬʃċĩĸİďʇčĞĦİğĉĬöġûĲėø� 
õĦėĒĥĆčĦİċøĲčĲęĖĩĳčõĦėěĨčĨüýĥĖėĤĈĥĎĲĕİęõĬęİĒīĸġěĨčĨüýĥĖıęĤĉĨĈĉĦĕõĦėİďęĩĸĖčıďęûöġûĲėø� İċøĲčĲęĖĩ� 
Ğİĉķĕİÿęęʃ� İċøčĨøċĦûþĩěěĨċĖĦėĤĈĥĎĲĕİęõĬęċĩĸċĥčĞĕĥĖ� İċøčĨøďăĨõĨėĨĖĦęĭõĲÿɿ� õĦėĉėěüğĦęĽĦĈĥĎİĎĞ� õĦėĉėěü
øěĦĕğęĦõğęĦĖċĦûĒĥčČĬõėėĕĳčėĤĈĥĎüĩĲčĕıęĤõĦėěĨİøėĦĤğʃöʀġĕĭę� İċøčĨøõĦėĉėěüıĖõþčĨĈöġûüĩĲčĴċďɾ�� 
ėĩøġĕĎĨıččċʃĈĩİġķčİġİċøčĨøıęĤõĦėďėĤĖĬõĉʃĳþʀėĩøġĕĎĨıččċʃİċøčĨøĳčċĦûõĦėıĒċĖʃ
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� #BTJDT�PG�UIF�IVNBO�HFOPNF��*NQPSUBOU�IVNBO�HFOFT�BTTPDJBUFE�XJUI�HFOFUJD�EJTPSEFST��
ESVH�BMMFSHZ��DPOHFOJUBM�NFUBCPMJD�EJTPSEFST��HFOFUJD�DIBOHFT��5IF�NVUBUJPO�UIBU�DBVTFT�UIF�EJTFBTF��
EFWFMPQNFOU� PG� NPMFDVMBS� EJBHOPTUJD� UFDIOPMPHJFT� UP� EJBHOPTF� BOE�NPOJUPS� EJTFBTF� DIBOHFT��
4UFN�DFMM� UFDIOPMPHZ��DVUUJOH�FEHF�NPMFDVMBS�CJPMPHZ� UFDIOJRVFT��DIBJO� SFBDUJPO� UFDIOJRVF��%/"�
TFRVFODJOH�EFUFDUJPO��(FOPNF�MFWFM�HFOFUJD�EJWFSTJUZ�UFTUJOH�BOE�EBUB�BOBMZTJT��(FOPUZQJOH�UFDIOJRVFT��
3FDPNCJOBOU�%/"�UFDIOJRVFT�BOE�BQQMJDBUJPOT�PG�SFDPNCJOBOU�UFDIOJRVFT�JO�NFEJDJOF

�������� ÓüðíăöċäüòŞöăÙĀèČôÿÐāòċòĄñèòĈśċÙăÖôąÐæāÖÐāòČíæñŞ� �	�����
��
 Computer Vision and Medical Deep Learning
� ÿġēĉʃıěėʃıęĤİøėīĸġûĕīġõĦėİöĩĖčĲďėıõėĕĞĽĦğėĥĎõĦėĕġûİğķčøġĕĒĨěİĉġėʃ�õĦėİęīġõøĬćĞĕĎĥĉĨ�õĦė
üĥĎøĭɿøĬćĞĕĎĥĉĨ�õĦėėĭʀüĽĦěĥĉĊĬ�ıčěøĨĈöġûõĦėİėĩĖčėĭʀöġûİøėīĸġû�õĦėďėĤĖĬõĉʃĳþʀĲøėûöɿĦĖďėĤĞĦċıĎĎøġčĲěęĭþĥčĳč
õĦėěĨİøėĦĤğʃĔĦĒĊɿĦĖċĦûõĦėıĒċĖʃ�
� 4PGUXBSF�BOE�QSPHSBNNJOH�UPPMT�GPS�DPNQVUFS�WJTJPO��GFBUVSF�TFMFDUJPO��'FBUVSF�NBUDIJOH��
PCKFDU�SFDPHOJUJPO��DPODFQU�PG�NBDIJOF�MFBSOJOH��BQQMJDBUJPO�PG�DPOWPMVUJPOBM�OFVSBM�OFUXPSLT�JO�NFEJDBM�
JNBHF�BOBMZTJT
 
�������� ÐāòíĀáèāČüêíôăċÓÙĀèêŠÜÜāêòÿãăøßŞæāÖÐāòČíæñŞ�� �	�����
��
� .FEJDBM�"SUJȾDJBM�*OUFMMJHFODF�"QQMJDBUJPOT�%FWFMPQNFOU
� İøėīĸġûĕīġıęĤĔĦĝĦøġĕĒĨěİĉġėʃċĩĸĳþʀĞĽĦğėĥĎĒĥĆčĦıġďĒęĨİøþĥč�õĦėİėĩĖčėĭʀİþĨûęĪõıęĤõĦėİėĩĖčėĭʀıĎĎ
İĞėĨĕõĽĦęĥûĞĽĦğėĥĎġĬďõėćʃİøęīĸġčċĩĸ� ğęĥõõĦėøġĕĒĨěİĉġėʃěĨċĥĜčʃĞĽĦğėĥĎĕīġĊīġċĦûõĦėıĒċĖʃ� õĦėďėĤĕěęĐę 
øĽĦĒĭĈıęĤĕĥęĉĨĕĩİĈĩĖ� õĦėġġõıĎĎĲøėûĞėʀĦûöʀġĕĭęıęĤİěĨėʃõĲēęěʃ� õĦėġġõıĎĎĞɿěčĉĨĈĉɿġĐĭʀĳþʀ� õĦėĞėʀĦûıęĤ
ċĈĞġĎıġďĒęĨİøþĥč� õĦėĞėʀĦûıþċĎġċ� õĦėİþīĸġĕĉɿġõĥĎġĬďõėćʃĞěĕĳĞɿĈʀĦčĞĬöĔĦĒ� õĦėİþīĸġĕĉɿġõĥĎĄĦčöʀġĕĭę�
õĦėďėĤĖĬõĉʃĳþʀıġďĒęĨİøþĥčďʅāāĦďėĤĈĨĝĄʃċĦûõĦėıĒċĖʃ
� $PNQVUFS� UPPMT� BOE� MBOHVBHFT� VTFE� GPS� BQQMJDBUJPO� EFWFMPQNFOU�� EFFQ� MFBSOJOH� BOE�
SFJOGPSDFNFOU�MFBSOJOH�GPS�NPCJMF�EFWJDFT��QSJODJQMFT�PG�DPNQVUFS�WJTJPO�GPS�NFEJDBM�NPCJMF�EFWJDFT��
TQFFDI� BOE�NVMUJNFEJB� QSPDFTTJOH�� EBUB� TUSVDUVSF� BOE� XPSLʻPX� EFTJHO�� VTFS� JOUFSGBDF� EFTJHO��
DSFBUJOH�BOE�UFTUJOH�BQQMJDBUJPOT��DSFBUJOH�B�DIBUCPU��DPOOFDUJWJUZ�XJUI�IFBMUI�XFBSBCMFT��DPOOFDUJPO�
UP�EBUBCBTF��BQQMJDBUJPO�PG�BSUJʺDJBM�JOUFMMJHFODF�BQQMJDBUJPOT�JO�NFEJDJOF

���������èăäăöăæñā÷āùäòŞČôÿċæÓèăÓÐāòùĆéùöèæāÖèăäăÓüðíăöċäüòŞ� �	�����

 Forensic Science and Techniques on Computer Forensics
� ĒīĹčĄĦčĈʀĦččĨĉĨěĨċĖĦĜĦĞĉėʃ�İċøčĨøıęĤěĨČĩõĦėõĦėĉėěüċĦûčĨĉĨěĨċĖĦĜĦĞĉėʃ�õĦėĉėěüõĦėďęġĕıďęû�
õĦėĉėěüĈĨč�õĦėĉėěüėġĖİöķĕıċûþčěčıęĤėɿġûėġĖİøėīĸġûĕīġ�õĦėěĨİøėĦĤğʃėĭďıĎĎöġûİęīġĈ�õĦėĉėěüěĨİøėĦĤğʃ
ěĥĉĊĬĒĖĦčċĦûþĩěěĨċĖĦĲĈĖěĨČĩõĦėċĦûēɶĞĨõĞʃıęĤİøĕĩ� õĦėĞīĎĞěčĈʀěĖøġĕĒĨěİĉġėʃ� čĨĉĨøġĕĒĨěİĉġėʃ� õĦėüĥĈõĦė 
ĈʀĦččĨĉĨøġĕĒĨěİĉġėʃıĎĎċĥčċĩ�İøėīĸġûĕīġċĩĸĳþʀĳčõĦėċĽĦčĨĉĨøġĕĒĨěİĉġėʃĳčďʅüüĬĎĥč�õĦėċĽĦĴęēɾĒėĩěĨěĳčĞĊĦčċĩĸİõĨĈİğĉĬ 
õĦėĞīĎĞěčċĦûġĩİĕęʃ�õĦėċĽĦčĨĉĨøġĕĒĨěİĉġėʃöġûĲċėĜĥĒċʃĕīġĊīġ�õĦėĞīĎĞěčġġčĴęčʃ
� 'VOEBNFOUBMT�PG�GPSFOTJD�TDJFODF�UFDIOJRVFT�BOE�NFUIPET�JO�GPSFOTJD�TDJFODF��GPSHFSZ�
EFUFDUJPO��TPJM�FYBNJOBUJPO��ʺSJOH�QJO�BOE�UPPM�NBSL�FYBNJOBUJPO��CMPPE�QBUUFSO�BOBMZTJT� JODMVEJOH�
CJPMPHJDBM� FWJEFODF� BOBMZTJT� VTJOH� QIZTJDBM� BOE� DIFNJDBM� NFUIPET�� VOEFSTUBOEJOH� DPNQVUFS�
JOWFTUJHBUJPOT��DPNQVUFS�GPSFOTJDT��*OTUBOU�DPNQVUFS�GPSFOTJDT�NBOBHFNFOU��5PPMT�DVSSFOUMZ�VTFE�JO�
DPNQVUFS�GPSFOTJDT��1SPWJEJOH�MJWF�QSFWJFXT�BU�DSJNF�TDFOFT��&NBJM�JOWFTUJHBUJPOT��DPNQVUFS�GPSFOTJDT�
PG�NPCJMF�QIPOFT��POMJOF�JOWFTUJHBUJPO
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�������� çćòÐă×ùäāòŞäüĀêùĘāúòĀéùćÑïāíČôÿÐāòČíæñŞ� 3(2-2-5)
 Health and Medical Startups
� ğęĥõõĦėİĎīĹġûĉʀčöġûČĬėõĨüĞĉĦėʃĉġĥď� õĦėěĨİøėĦĤğʃıęĤõĦėüĥĈċĽĦıĐčČĬėõĨü� õĦėċĽĦĳğʀČĬėõĨüĞĉĦėʃ
ĉġĥďĉġĎĲüċĖʃĉęĦĈ� õėĤĎěčõĦėøĨĈİþĨûġġõıĎĎ� õĦėċĽĦĉʀčıĎĎİĎīĹġûĉʀčöġûĐęĨĉĔĥćąʃċĩĸĞĦĕĦėĊĳþʀûĦčĴĈʀüėĨû�
ěĨČĩěĨċĖĦõĦėıĎĎİġĴüęʃ� õĦėġġõıĎĎďėĤĞĎõĦėćʃċĩĸĉġĎĲüċĖʃĐĭʀĳþʀûĦč�øěĦĕėĭʀĒīĹčĄĦčĈʀĦčõĦėİûĨčıęĤõĦėĎĥāþĩ
ĞĽĦğėĥĎĐĭʀõɿġĉĥĹûČĬėõĨüĞĉĦėʃĉġĥď�õĦėġġõıĎĎõĦėĳğʀĎėĨõĦėęĭõøʀĦİĒīĸġĖõėĤĈĥĎøĬćĔĦĒ�õĦėİĉėĩĖĕõĦėıęĤõĦėčĽĦ
İĞčġĲøėûõĦėİĒīĸġėĤĈĕċĬčıęĤõĦėöġċĬčİĒīĸġĳþʀĒĥĆčĦČĬėõĨüĞĉĦėʃĉġĥď
� 'VOEBNFOUBMT�PG�CVTJOFTTFT�TUBSUVQ��BOBMZ[JOH�BOE�QSFQBSJOH�GPS�B�CVTJOFTT�QMBO��NBSLFU�
CBTFE�SFTQPOE�TUBSUVQ��EFTJHO�UIJOLJOH�QSPDFTT��QSFMJNJOBSZ�QSPUPUZQJOH�PG�GVODUJPOBM�QSPEVDUT��BHJMF�
NFUIPEPMPHZ��VTFS�FYQFSJFODF�EFTJHO��GVOEBNFOUBM�PG�ʺOBODF�BOE�BDDPVOUJOH�GPS�TUBSUVQ�GPVOEFST��
DVTUPNFS�TFSWJDF�EFTJHO�UP�FOIBODF�DVTUPNFS�RVBMJUZ��QSFQBSJOH�BOE�QSFTFOUJOH�QSPKFDUT�UP�SBJTF�
GVOET�BOE�SFRVFTU�GPS�GVOEJOH�GPS�PG�CVTJOFTTFT�TUBSUVQ��EFWFMPQNFOU

�������� Ðāòäôāããă×ăæĀôČôÿãă×ăæĀôÓüèċæèäŞùĘāúòĀéçćòÐă×ùćÑïāí 3(2-2-5)
 Digital Marketing and Digital Content for Health Businesses
� õĦėĞėʀĦûČĬėõĨüĞĬöĔĦĒĳčĖĬøĈĨüĨċĥęİĎīĹġûĉʀč�õĦėěĨİøėĦĤğʃıęĤďʅüüĥĖĒĘĉĨõėėĕĐĭʀĎėĨĲĔøĖĬøĈĨüĨċĥę�õęĖĬċČʃ
ċĦûõĦėĉęĦĈĈĨüĨċĥę� ĲĕİĈęČĬėõĨüĖĬøĈĨüĨċĥę� õĦėĉęĦĈĐɿĦčĞīĸġĞĥûøĕıęĤıġďĒęĨİøþĥč� İċøčĨø� õĦėġġõıĎĎøġč
İċčĉʃ�İċøčĨøõĦėčĽĦİĞčġİėīĸġûėĦěĐɿĦčĞīĸġĈĨüĨċĥę�õĦėġġõıĎĎõėĦēēɶõıęĤĉĥĈĉɿġěĨĈĩĲġĞĽĦğėĥĎûĦčĞėʀĦûĞėėøʃøġč
İċčĉʃ�üėĨĖČėėĕıęĤõĂėĤİĎĩĖĎċĩĸİõĩĸĖěöʀġûõĥĎõĦėĉęĦĈĈĨüĨċĥę
� *OUSPEVDUJPO�UP�CVJMEJOH�B�IFBMUI�CVTJOFTT�JO�UIF�EJHJUBM�BHF��"OBMZTJT�BOE�GBDUPST�PG�DPOTVNFS�
CFIBWJPS� JO� UIF� EJHJUBM� FSB��%JHJUBM�NBSLFUJOH� TUSBUFHZ�� EJHJUBM� CVTJOFTT�NPEFMT�� TPDJBM�NFEJB� BOE�
BQQMJDBUJPO�NBSLFUJOH��DPOUFOU�EFTJHO�UFDIOJRVFT��UFDIOJRVFT�GPS�EJHJUBM�NFEJB�TUPSZ�QSFTFOUBUJPO��
HSBQIJD�EFTJHO�BOE�WJEFP�FEJUJOH�GPS�DPOUFOU�DSFBUJPO��FUIJDT�BOE�SFHVMBUJPOT�SFMBUFE�UP�EJHJUBM�NBSLFUJOH

�������� ùúÐă×÷ąÐøāČôÿÐāò÷ąÐøāċÙăÖéĈòâāÐāòÐĀéÐāòæĘāÖāè��� 6(600) 
 Cooperative and Work Integrated Education
 ěĨþĦĎĥûøĥĎõɿġč� �� ĉĦĕİûīĸġčĴööġûĞĦöĦěĨþĦ� ıęĤĐɿĦčõĦėġĎėĕİĉėĩĖĕøěĦĕĒėʀġĕõɿġčĴďďăĨĎĥĉĨûĦč 
ĞğõĨüĜĪõĝĦĴĕɿčʀġĖõěɿĦ����þĥĸěĲĕû
� õĦėďăĨĎĥĉĨûĦčüėĨûİĞĕīġčğčĪĸûİďʇčĒčĥõûĦčĳčĞĊĦčďėĤõġĎõĦėċĩĸĕĩõĦėĈĽĦİčĨčûĦčİõĩĸĖěöʀġûõĥĎ
ĞĦöĦěĨþĦċĩĸĜĪõĝĦġĖĭɿİďʇčėĤĖĤİěęĦĴĕɿčʀġĖõěɿĦ� ��� ĞĥďĈĦğʃĉɿġİčīĸġû� čĥõĜĪõĝĦüĤĉʀġûĐɿĦčõĦėġĎėĕİĉėĩĖĕ 
øěĦĕĒėʀġĕõɿġčĴďďăĨĎĥĉĨûĦč�ĉʀġûüĥĈċĽĦėĦĖûĦčĐęõĦėďăĨĎĥĉĨûĦč�čĽĦİĞčġĐęûĦčĳčõĦėĞĥĕĕčĦėĤğěɿĦûčĥõĜĪõĝĦ�
ġĦüĦėĖʃċĩĸďėĪõĝĦ� ğėīġġĦüĦėĖʃčĨİċĜõʃ� ğęĥûüĦõİĞėķüĞĨĹčõĦėďăĨĎĥĉĨûĦčıęʀě� õĦėđɸõûĦčĔĦøĞčĦĕöġûčĥõĜĪõĝĦ 
ĞĦöĦěĨþĦěĨċĖĦĜĦĞĉėʃõĦėıĒċĖʃ�ďėĤõġĎĈʀěĖ�õĦėđɸõďăĨĎĥĉĨûĦčĳčğčɿěĖûĦčöġûėĥĄĎĦę�ėĥĄěĨĞĦğõĨü�ğėīġČĬėõĨü
İġõþč� İĒīĸġİĒĨĸĕďėĤĞĎõĦėćʃõĦėďăĨĎĥĉĨûĦčĳčĞĦöĦěĨþĦěĨċĖĦĜĦĞĉėʃõĦėıĒċĖʃ� ĉęġĈüčüĥĈċĽĦėĦĖûĦčĐęõĦė
ďăĨĎĥĉĨûĦčĒėʀġĕčĽĦİĞčġĐęõĦėďăĨĎĥĉĨûĦč
� 1SBDUJDBM�USBJOJOH�JO�B�NFEJDBM�TDJFODF�SFMBUFE�XPSLQMBDF�GPS�BU�MFBTU����XFFLT�DPOTFDVUJWFMZ��
TUVEFOU� JT�SFHBSEFE�UP�QBTT�QSF�USBJOJOH�QSFQBSBUJPO�XSJUF�QFSGPSNBODF�BOE�QSFTFOU�XPSL�SFTVMUT�
JO�B�TFNJOBS�CFUXFFO�TUVEFOUT�BOE�BEWJTPST�BGUFS�ʺOJTIJOH�USBJOJOH��QSBDUJDBM�USBJOJOH�DPWFST�XPSLT�
JO�B�HPWFSONFOU�EFQBSUNFOU�QVCMJD�FOUFSQSJTF�PS�QSJWBUF�DPNQBOZ�UP�FOIBODF�XPSL�FYQFSJFODFT�JO�
NFEJDBM�TDJFODF�QSFQBSF�GPS�QFSGPSNBODF�SFQPSU�BOE�QSFTFOUBUJPO��
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�������� ÐāòìœÐêòÿùéÐāòâŞöăÙāÙĄíãśāèöăæñā÷āùäòŞÐāòČíæñŞ� �	���

 Professional Training in Medical Sciences
� öăÙāéĀÖÓĀéÐŚüè���äāðċÖĆēüèďÑÑüÖùāÑāöăÙāČôÿëŚāèÐāòüéòðċäòĄñðÓöāðíòśüðÐŚüèďêìœÐ� �
� êòÿùéÐāòâŞďðŚèśüñ����ÙĀēöčðÖÐāò
� õĦėđɸõûĦčĔĦøĞčĦĕöġûčĥõĜĪõĝĦĞĦöĦěĨþĦěĨċĖĦĜĦĞĉėʃõĦėıĒċĖʃ� ďėĤõġĎĈʀěĖ� õĦėđɸõďăĨĎĥĉĨ
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� 1BDLBHJOH�%FTJHO�GPS�#JPQSPEVDUT
�������� İċøĲčĲęĖĩĞĤġĦĈıęĤõĦėüĥĈõĦėöġûİĞĩĖ��� �	�����

� (SFFO�5FDIOPMPHZ�BOE�8BTUF�.BOBHFNFOU
�������� ċĥĜčĜĪõĝĦĲėûûĦčġĬĉĞĦğõėėĕþĩěĔĦĒ� �	�����

� #JPJOEVTUSJBM�1MBOU�4UVEJFT
�������� ĞĥĕĕčĦċĦûġĬĉĞĦğõėėĕþĩěĔĦĒ� �	�����

� 4FNJOBS�JO�#JPJOEVTUSZ
�������� ĲøėûõĦėěĨüĥĖċĦûġĬĉĞĦğõėėĕþĩěĔĦĒ� �	�����

� 3FTFBSDI�1SPKFDUT�JO�#JPJOEVTUSZ

bů�	-@ĉ)/<�:D��F!F-*=2:+2!D�0E-8#ď��:#+8�<1�č� f�3!ĉ/*	<�
�������� İõĝĉėġĥüýėĨĖĤİĒīĸġġĬĉĞĦğõėėĕþĩěĔĦĒ� �	�����

� *OUFMMJHFODF�"HSJDVMUVSF�GPS�#JPJOEVTUSZ
�������� ďʅāāĦďėĤĈĨĝĄʃĞĽĦğėĥĎġĬĉĞĦğõėėĕþĩěĔĦĒ�� �	�����
�
� "SUJʺDJBM�*OUFMMJHFODF�GPS�#JPJOEVTUSZ

ců�	-@ĉ)/<�: @+	<�E-8	:+�-:��Ċ:!5@�2:3	++)�=/(:&��� ab�3!ĉ/*	<�
�������� ĐĭʀďėĤõġĎõĦėČĬėõĨüġĬĉĞĦğõėėĕþĩěĔĦĒ�� �	�����
�
� #JPJOEVTUSZ�&OUSFQSFOFVSJBM
�������� õĦėĞīĸġĞĦėĉėĦĞĨčøʀĦĞĽĦğėĥĎĐęĨĉĔĥćąʃċĦûþĩěĔĦĒ� �	�����
��
� #JPQSPEVDUT�#SBOE�$PNNVOJDBUJPO
�������� õĦėĉęĦĈĈĨüĨċĥęĞĽĦğėĥĎČĬėõĨüĐęĨĉĔĥćąʃċĦûþĩěĔĦĒ� �	�����
�
� %JHJUBM�.BSLFUJOH�GPS�#JPQSPEVDUT�#VTJOFTT
�������� ıĐčČĬėõĨüıęĤİċøčĨøõĦėčĽĦİĞčġĞĽĦğėĥĎĐęĨĉĔĥćąʃċĦûþĩěĔĦĒ��� �	�����
�
�� #VTJOFTT�1MBO�BOE�1SFTFOUBUJPO�5FDIOJRVFT�GPS�#JPQSPEVDUT

     dů�	-@ĉ)/<�:(:1:59�	,1D�<�/<�:�=&��� af�3!ĉ/*	<�
�������� ĔĦĝĦġĥûõĘĝĞĽĦğėĥĎġĬĉĞĦğõėėĕþĩěĔĦĒ� �	�����

� &OHMJTI�GPS�#JPJOEVTUSZ
�������� ĔĦĝĦġĥûõĘĝİĒīĸġõĦėİďʇčĐĭʀďėĤõġĎõĦėČĬėõĨüġĬĉĞĦğõėėĕþĩěĔĦĒ� �	�����

� &OHMJTI�GPS�#JPJOEVTUSZ�&OUSFQSFOFVSTIJQ
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/<�:D-?5	���� f��3!ĉ/*	<�
�������� İĕėĥĖěĨċĖĦİĒīĸġõĦėĎėĨĲĔøıęĤĞėʀĦûġĦþĩĒ� �	�����

� "MDPIPMJD�#FWFSBHF�5FDIOPMPHZ�GPS�$POTVNQUJPO�BOE�$BSFFS�%FWFMPQNFOU�
�������� čěĥĉõėėĕöġûġĦğĦėğĕĥõĈĥĹûİĈĨĕİþĨûĒĦćĨþĖʃ�� �	�����

� *OOPWBUJPOT�PG�$PNNFSDJBM�5SBEJUJPOBM�'FSNFOUFE�'PPET
�������� ġĦğĦėığɿûġčĦøĉüĦõĞĦğėɿĦĖıęĤıĒęûõʃĉġč� �	�����

� 'VUVSF�'PPET�GSPN�"MHBF�BOE�1MBOLUPO
�������� ĲďėĉĩčüĦõĒīþĳčġĦğĦėıęĤİøėīĸġûĈīĸĕ� �	�����

� 1MBOU�CBTFE�1SPUFJO�JO�'PPET�BOE�#FWFSBHFT
�������� ĲėûûĦčĐęĨĉĒīþİĒīĸġõĦėĐęĨĉěĥĉĊĬĈĨĎĞĽĦğėĥĎġčĦøĉ� �	�����

� 'BDUPSJFT�GPS�1SPEVDJOH�3BX�.BUFSJBMT�GPS�5IF�'VUVSF
�������� ĒĘõĝİøĕĩıęĤĐęĨĉĔĥćąʃİþĨûĒĦćĨþĖʃ� �	�����

� 1IZUPDIFNJTUSZ�BOE�$PNNFSDJBM�1SPEVDUT
�������� ĲĔþčİĔĞĥþĞĽĦğėĥĎİøėīĸġûĞĽĦġĦû� �	�����

� /VUSBDFVUJDBM�GPS�$PTNFUJDT
�������� ĞĬøčČĎĽĦĎĥĈüĦõüĬęĨčċėĩĖʃıęĤĒīþĞĕĬčĴĒė� �	�����

� "SPNBUIFSBQZ�GSPN�.JDSPPSHBOJTNT�BOE�.FEJDJOBM�1MBOUT
�������� čĦĲčİċøĲčĲęĖĩþĩěĔĦĒ� �	�����

� /BOPCJPUFDIOPMPHZ���
�������� İċøĲčĲęĖĩþĩěĔĦĒİĒīĸġĒęĥûûĦčċĈıċč�� �	�����

� #JPUFDIOPMPHZ�GPS�3FOFXBCMF�&OFSHZ
�������� ěĥĞĈĬþĩěĔĦĒ� �	�����

� #JPNBUFSJBMT
�������� İċøĲčĲęĖĩþĩěĔĦĒõĥĎġĥĉęĥõĝćʃþĬĕþčıęĤõĦėċɿġûİċĩĸĖě�� �	�����
�
� #JPUFDIOPMPHZ�XJUI�$PNNVOJUJFT�*EFOUJUZ�BOE�5PVSJTN
�������� õĦėĜĪõĝĦğĥěöʀġċĩĸčɿĦĞčĳüċĦûġĬĉĞĦğõėėĕþĩěĔĦĒ� �	�����

� 4FMFDUFE�5PQJDT�JO�#JPJOEVTUSZ�

/<�:%Ă	#+82"	:+�č/<�:�=&��� f��3!ĉ/*	<�
aů�	-@ĉ)23	<�0>	1:���� f��3!ĉ/*	<�
�������� ĞğõĨüĜĪõĝĦıęĤõĦėĜĪõĝĦİþĨûĎĭėćĦõĦėõĥĎõĦėċĽĦûĦč�� �	���

� $PPQFSBUJWF�BOE�8PSL�*OUFHSBUFE�&EVDBUJPO�
bů�	-@ĉ)	:+%Ă	#+82"	:+�č/<�:�=&���� f��3!ĉ/*	<�
�������� õĦėđɸõďėĤĞĎõĦėćʃěĨþĦþĩĒĈʀĦčġĬĉĞĦğõėėĕþĩěĔĦĒ�� �	���

� 1SPGFTTJPOBM�5SBJOJOH�JO�#JPUFDIOPMPHZ� �
 

3)/�/<�:D-?5	D2+=��H)ĉ!Ċ5*	/ĉ:��� f��3!ĉ/*	<�
� ĳğʀİęīġõİėĩĖčėĦĖěĨþĦġīĸč� Ķ� ġĩõĴĕɿčʀġĖõěɿĦ� �� ğčɿěĖõĨĉ� ĳčğęĥõĞĭĉėėĤĈĥĎďėĨāāĦĉėĩöġûĕğĦěĨċĖĦęĥĖ
ĞěčĈĬĞĨĉ�ĲĈĖĴĕɿÿĹĽĦõĥĎėĦĖěĨþĦċĩĸİøĖİėĩĖčĕĦıęʀě�ıęĤĴĕɿİďʇčėĦĖěĨþĦċĩĸõĽĦğčĈĳğʀİėĩĖčĲĈĖĴĕɿčĥĎğčɿěĖõĨĉėěĕ�ĳčİõćąʃ
õĦėĞĽĦİėķüõĦėĜĪõĝĦğęĥõĞĭĉė
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�������� îőùăÐùŞùĘāúòĀéüćäùāúÐòòðÙĄöïāí�� 3(2-2-5) 
 Physics for Bioindustry 
� ėĤĎĎğčɿěĖıęĤİěõİĉġėʃĳčûĦčġĬĉĞĦğõėėĕþĩěĔĦĒ�ıėûıęĤõĂõĦėİøęīĸġčċĩĸ�ûĦčıęĤĒęĥûûĦčĳčûĦč
ġĬĉĞĦğõėėĕþĩěĔĦĒ�õĦėĈęıęĤĲĕİĕčĉĥĕ�ĞĕĈĬęõęıęĤĞĔĦĒĖīĈğĖĬɿč�øęīĸčıęĤİĞĩĖû�öġûĴğęġĬćğĒęĜĦĞĉėʃĳčûĦč 
ġĬĉĞĦğõėėĕþĩěĔĦĒ�ĴēēɻĦ�ıĕɿİğęķõ�ġĨİęķõċėġčĨõĞʃİĎīĹġûĉʀčİÿčİÿġėʃİĎīĹġûĉʀčıęĤğęĥõõĦėĳþʀİÿčİÿġėʃİĎīĹġûĉʀčİøėīĸġû
ĕīġěĥĈøɿĦċĦûēɶĞĨõĞʃİĎīĹġûĉʀčĳčûĦčġĬĉĞĦğõėėĕþĩěĔĦĒ�õĦėċĈęġûďăĨĎĥĉĨõĦėİĞĕīġč�ıęĤďăĨĎĥĉĨõĦėċĩĸĞġĈøęʀġû
õĥĎİčīĹġğĦĔĦøĎėėĖĦĖĳčûĦčġĬĉĞĦğõėėĕþĩěĔĦĒ��
� 6OJU�BOE�WFDUPS�TZTUFNT�JO�UIF�CJPMPHJDBM� JOEVTUSZ��'PSDF�BOE�MBXT�PG�NPUJPO�8PSL�BOE�
FOFSHZ�JO�UIF�CJPMPHJDBM�JOEVTUSZ��*NQVMTF�BOE�.PNFOUVN�.FDIBOJDBM�CBMBODF�BOE�FMBTUJDJUZ�XBWFT�
BOE�TPVOE�'MVJE�UIFSNPEZOBNJDT�JO�UIF�CJPMPHJDBM�JOEVTUSZ�FMFDUSJDJUZ�NBHOFUJTN�CBTJD�FMFDUSPOJDT�
CBTJD�TFOTPST�BOE�QSJODJQMFT�PG�VTJOH�TFOTPST�CBTJD�QIZTJDT�NFBTVSFNFOU�UPPMT� JO�UIF�CJPMPHJDBM�
JOEVTUSZ��7JSUVBM�0QFSBUJPOT�&YQFSJNFOU�BOE�PQFSBUJPOT�UIBU�BSF�DPOTJTUFOU�XJUI�UIF�DPOUFOU�PG�UIF�
MFDUVSFT�JO�UIF�CJPMPHJDBM�JOEVTUSZ

�������� ċÓðĄùĘāúòĀéüćäùāúÐòòðÙĄöïāí�� 3(2-2-5) 
 Chemistry for Bioindustry
� ĲøėûĞėʀĦûġĤĉġĕıęĤĉĦėĦûČĦĉĬ�ďėĨĕĦćĞĦėĞĥĕĒĥčČʃ�ĒĥčČĤİøĕĩ�İøĕĩĞĊĦčĤ�ĞĕĈĬęİøĕĩ�İøĕĩěĨİøėĦĤğʃ�
İøĕĩġĨčċėĩĖʃ�İøĕĩġĦğĦė�õĦėďėĤĖĬõĉʃİčīĹġğĦĳğʀĞġĈøęʀġûõĥĎĞĦöĦ�ıęĤďăĨĎĥĉĨõĦėċĩĸĞġĈøęʀġûõĥĎİčīĹġğĦĔĦøĎėėĖĦĖ
� "UPNJD�TUSVDUVSF�BOE�QFSJPE�UBCMF�PG�UIF�FMFNFOUT��TUPJDIJPNFUSZ��DIFNJDBM�CPVOEJOH��TUBUF�
PG�DIFNJTUSZ��DIFNJDBM�FRVJMJCSJVN��DIFNJDBM�BOBMZTJT��PSHBOJD�DIFNJTUSZ��GPPE�DIFNJTUSZ��BQQMJDBUJPO�
PG�SFMFWBOU�LOPXMFEHF��MBCPSBUPSJFT�UIBU�DPSSFTQPOEJOH�XJUI�UIF�DPOUFYU�JO�UIF�MFDUVSF

�������� ÙĄööăæñā÷āùäòŞùĘāúòĀéüćäùāúÐòòðÙĄöïāí� 3(2-2-5)  
 Life Sciences for Bioindustry
� ěĨČĩõĦėċĦûěĨċĖĦĜĦĞĉėʃþĩěĔĦĒ�øĬćĞĕĎĥĉĨöġûĞĨĸûĕĩþĩěĨĉ�ĞĦėþĩěĲĕİęõĬęöġûĞĨĸûĕĩþĩěĨĉ�İÿęęʃıęĤİĕıċĎġęĨÿĪĕ 
ĒĥčČĬĜĦĞĉėʃ�ěĨěĥĆčĦõĦė�øěĦĕğęĦõğęĦĖöġûĞĨĸûĕĩþĩěĨĉ�ĲøėûĞėʀĦûıęĤğčʀĦċĩĸöġûġěĥĖěĤĉɿĦû�Ķ�öġûĒīþ�ĲøėûĞėʀĦû
ıęĤğčʀĦċĩĸöġûėĤĎĎĉɿĦû�Ķ�öġûĞĥĉěʃıęĤĕčĬĝĖʃ�čĨİěĜěĨċĖĦıęĤĒĘĉĨõėėĕ�ďėĤěĥĉĨøěĦĕİďʇčĕĦöġûİċøĲčĲęĖĩþĩěĔĦĒ 
ĒĥĆčĦõĦėöġûİċøĲčĲęĖĩþĩěĔĦĒ�čěĥĉõėėĕıęĤõĦėĳþʀďėĤĲĖþčʃüĦõİċøĲčĲęĖĩþĩěĔĦĒ�ğęĥõĒīĹčĄĦčĈʀĦčĒĥčČĬěĨĜěõėėĕ
ıęĤþĩěĞĦėĞčİċĜ�ğęĥõõĦėĲĕİĈęĒĥĆčĦİĜėĝĄõĨüėĭďıĎĎĳğĕɿĞėʀĦûĞĕĈĬęėĤğěɿĦûõĦėİĉĨĎĲĉċĦûİĜėĝĄõĨüõĥĎøěĦĕĖĥĸûĖīč
öġûċėĥĒĖĦõėČėėĕþĦĉĨİĎīĹġûĉʀč�ďăĨĎĥĉĨõĦėċĩĸĞġĈøęʀġûõĥĎİčīĹġğĦĔĦøĎėėĖĦĖ
� #JPMPHJDBM�TDJFOUJʺD�NFUIPE��DIBSBDUFSJTUJDT�PG�UIF�PSHBOJTN��CJPNPMFDVMFT�PG�UIF�PSHBOJTN��
DFMM�BOE�NFUBCPMJTN��HFOFUJDT��FWPMVUJPO��CJPEJWFSTJUZ�PG�UIF�PSHBOJTN��TUSVDUVSF�BOE�GVODUJPO�PG�QMBOU�
PSHBOT��TUSVDUVSF�BOE�GVODUJPOT�PG�WBSJPVT�TZTUFNT�PG�BOJNBMT�BOE�IVNBOT��FDPMPHZ�BOE�CFIBWJPS��
IJTUPSZ�PG�CJPUFDIOPMPHZ��EFWFMPQNFOUT�JO�CJPUFDIOPMPHZ��JOOPWBUJPO�BOE�VUJMJ[BUJPO�PG�CJPUFDIOPMPHZ��
CBTJD�QSJODJQMFT�PG�HFOFUJD�FOHJOFFSJOH�BOE�CJPJOGPSNBUJDT�� JOUSPEVDUJPO�PG�#$(�.PEFM�QSJODJQMFT��
MBCPSBUPSJFT�UIBU�DPSSFTQPOEJOH�XJUI�UIF�DPOUFYU�JO�UIF�MFDUVSF
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��������ÙĄöċÓðĄùĘāúòĀéüćäùāúÐòòðÙĄöïāí�� 3(2-2-5) 
 Biochemistry for Bioindustry
� ĲøėûĞėʀĦûıęĤøĬćĞĕĎĥĉĨöġûĞĦėþĩěĲĕİęõĬę�õėĈġĤĕĨĲčıęĤĲďėĉĩč�øĦėʃĲĎĴĢİĈėĉ�ęĨĒĨĈ�õėĈčĨěøęĩġĨõ�ıęĤ 
ěĨĉĦĕĨč�İġčĴÿĕʃıęĤüęĜĦĞĉėʃöġûİġčĴÿĕʃ�þĩěİøĕĩěĨİøėĦĤğʃ�õĦėěĨİøėĦĤğʃĐęĨĉĔĥćąʃċĦûġĬĉĞĦğõėėĕþĩěĔĦĒ�õĦėĞīĎøʀč 
öʀġĕĭęİĒīĸġõĦėĒĥĆčĦİċøčĨøõĦėěĨİøėĦĤğʃċĦûġĬĉĞĦğõėėĕþĩěĔĦĒ�øěĦĕõʀĦěğčʀĦöġûþĩěİøĕĩĞĽĦğėĥĎġĬĉĞĦğõėėĕ
þĩěĔĦĒ�ıęĤďăĨĎĥĉĨõĦėċĩĸĞġĈøęʀġûõĥĎİčīĹġğĦĔĦøĎėėĖĦĖ
� 4USVDUVSFT�BOE�QSPQFSUJFT�PG�CJPNPMFDVMFT�BNJOP�BDJET�BOE�QSPUFJO�DBSCPIZESBUFT�MJQJET�
OVDMFJD�BDJET�BOE�WJUBNJOT��FO[ZNFT�BOE�FO[ZNF�LJOFUJDT��CJPDIFNJTUSZ�BOBMZTJT��BOBMZTJT�PG�CJPJOEVTUSZ�
QSPEVDUT��TFBSDIJOH�GPS�JOGPSNBUJPO�GPS�UIF�EFWFMPQNFOU�PG�CJPJOEVTUSZ�BOBMZTJT�UFDIOJRVFT��BEWBODFT�
JO�CJPDIFNJTUSZ�GPS�CJPJOEVTUSZ��MBCPSBUPSJFT�UIBU�DPSSFTQPOEJOH�XJUI�UIF�DPOUFYU�JO�UIF�MFDUVSF

�������� ×ćôÙĄööăæñāùĘāúòĀéüćäùāúÐòòðÙĄöïāí 3(2-2-5)
 Microbiology for Bioindustry
�� ğęĥõüĬęþĩěěĨċĖĦ�þčĨĈıęĤĞĥćĄĦčěĨċĖĦöġûüĬęĨčċėĩĖʃ�õĦėİõķĎėĥõĝĦüĬęĨčċėĩĖʃ�õĦėİüėĨāöġûüĬęĨčċėĩĖʃ�ďʅüüĥĖ 
ċĩĸİõĩĸĖěöʀġûõĥĎõĦėİüėĨāöġûüĬęĨčċėĩĖʃ� õĦėčĥĎüĽĦčěčüĬęĨčċėĩĖʃ� õĦėěĨİøėĦĤğʃċĦûüĬęþĩěěĨċĖĦ� üĬęþĩěěĨċĖĦċĦûĈĨč� 
üĬęþĩěěĨċĖĦċĦûčĹĽĦ�üĬęþĩěěĨċĖĦċĦûġĦõĦĜ�üĬęþĩěěĨċĖĦċĦûġĦğĦė�ıęĤďăĨĎĥĉĨõĦėċĩĸĞġĈøęʀġûõĥĎİčīĹġğĦĔĦøĎėėĖĦĖ�
� 1SJODJQMF�PG�NJDSPCJPMPHZ��NPSQIPMPHZ�PG�NJDSPCFT��QSFTFSWBUJPO�PG�NJDSPCJBM�DVMUVSFT��HSPXUI�
PG�NJDSPPSHBOJTNT��GBDUPST�BTTPDJBUFE�XJUI�GFSNFOUBUJPO�LJOFUJDT��FOVNFSBUJPO�PG�NJDSPPSHBOJTNT��
NJDSPCJBM� BOBMZTJT�� TPJM� NJDSPCJPMPHZ��NBSJOF�NJDSPCJPMPHZ�� BJS� NJDSPCJPMPHZ�� GPPE�NJDSPCJPMPHZ��
MBCPSBUPSJFT�UIBU�DPSSFTQPOEJOH�XJUI�UIF�DPOUFYU�JO�UIF�MFDUVSF

�������� ùåăäăČôÿÐāòöāÖČëèÐāòæãôüÖùĘāúòĀéüćäùāúÐòòðÙĄöïāí 3(2-2-5)    
 Statistics and Experimental Design for Bioindustry
� ıčěøĨĈİõĩĸĖěõĥĎøěĦĕčɿĦüĤİďʇčıęĤõĦėıüõıüûøěĦĕčɿĦüĤİďʇč� õĦėďėĤĕĦćøɿĦıęĤõĦėċĈĞġĎ
ĞĕĕĬĉĨĄĦč�ğęĥõĞĽĦøĥāöġûõĦėěĦûıĐčõĦėċĈęġû�ıĐčõĦėċĈęġûıĎĎĞĬɿĕĞĕĎĭėćʃ�ĞĬɿĕĳčĎęķġøĞĕĎĭėćʃ�õĦėěĨİøėĦĤğʃ 
õĦėĊĈĊġĖıęĤĞğĞĥĕĒĥčČʃİþĨûİĞʀč�õĦėċĈęġûıēõċġİėĩĖę�õĦėěĨİøėĦĤğʃøěĦĕıďėďėěčėěĕ�öʀġĕĭęċĩĸĴĕɿİďʇčĴďĉĦĕ 
öʀġĞĕĕĉĨöġûõĦėěĨİøėĦĤğʃøěĦĕıďėďėěč�öʀġĕĭęĞĭāğĦĖ�ıęĤďăĨĎĥĉĨõĦėċĩĸĞġĈøęʀġûõĥĎİčīĹġğĦĔĦøĎėėĖĦĖ
� DPODFQUT�PG�QSPCBCJMJUZ�BOE�QSPCBCJMJUZ�EJTUSJCVUJPOT��DPODFQUT�PG�FTUJNBUJPO�BOE�IZQPUIFTJT�
UFTUJOH�� JNQPSUBOU�QSJODJQMFT�PG�FYQFSJNFOUBM�QMBOOJOH��DPNQMFUFMZ�SBOEPNJ[FE�EFTJHO��SBOEPNJ[FE�
DPNQMFUF�CMPDL�EFTJHO��SFHSFTTJPO�BOE�DPSSFMBUJPO�BOBMZTJT��GBDUPSJBM�FYQFSJNFOU��DPNCJOFE�BOBMZTJT�
PG� WBSJBODF�� EBUB� WJPMBUJPOT� PG� BOBMZTJT� PG� WBSJBODF� BTTVNQUJPOT��NJTTJOH� EBUB�� MBCPSBUPSJFT� UIBU�
DPSSFTQPOEJOH�XJUI�UIF�DPOUFYU�JO�UIF�MFDUVSF
   
�������� ċæÓčèčôñĄÐāòúðĀÐČôÿÐāòċíāÿċôĄĔñÖċÚôôŞ��	�����
� �
 Fermentation and Cell Culture Technology 
� öġĎİöĉıęĤøěĦĕĞĽĦøĥāöġûİċøĲčĲęĖĩõĦėğĕĥõ�þčĨĈöġûõĦėğĕĥõ�ďėĤİĔċöġûĊĥûğĕĥõ�üĬęĨčċėĩĖʃċĩĸĳþʀ
ĳčġĬĉĞĦğõėėĕõĦėğĕĥõ�õĦėøĥĈİęīġõıęĤõĦėďėĥĎďėĬûĒĥčČĬʃüĬęĨčċėĩĖʃ�õĦėİĒĦĤİęĩĹĖûüĬęĨčċėĩĖʃ�ďʅüüĥĖċĩĸİõĩĸĖěöʀġûõĥĎ 
üęčĒęĜĦĞĉėʃõĦėğĕĥõ�õĦėøěĎøĬĕõėĤĎěčõĦėğĕĥõ�õĦėďėĥĎďėĬûõėĤĎěčõĦėğĕĥõ�õĦėěĨİøėĦĤğʃøĬćĔĦĒıęĤ
ďėĨĕĦćöġûĞĦėĐęĨĉĔĥćąʃ� õĂğĕĦĖċĩĸİõĩĸĖěöʀġûõĥĎĐęĨĉĔĥćąʃüĦõõĦėğĕĥõ� ĕĦĉėĄĦčıęĤõĦėøěĎøĬĕøĬćĔĦĒ�
ıęĤøěĦĕďęġĈĔĥĖĳčõĦėďăĨĎĥĉĨûĦčĳčġĬĉĞĦğõėėĕõĦėğĕĥõ�İċøčĨøĈʀĦčõĦėİĒĦĤİęĩĹĖûİÿęęʃıęĤİčīĹġİĖīĸġĒīþ�İĒīĸġ
õĦėöĖĦĖĒĥčČĬʃĒīþ� õĦėİõķĎėĥõĝĦĒĥčČĬʃ� ıęĤĐęĨĉĞĦėĞĽĦøĥāüĦõĒīþ� õĦėİĒĦĤİęĩĹĖûİÿęęʃĞĥĉěʃİĒīĸġčĽĦĴďĳþʀûĦčĈʀĦč
ġĬĉĞĦğõėėĕþĩěĔĦĒ�ďăĨĎĥĉĨõĦėõĦėİĒĦĤİęĩĹĖûİÿęęʃüĬęĨčċėĩĖʃ�õĦėøěĎøĬĕõėĤĎěčõĦėğĕĥõ�ıęĤõĦėİĒĦĤİęĩĹĖûİčīĹġ 
İĖīĸġĒīþ�
� 4DPQF�BOE�JNQPSUBODF�PG�GFSNFOUBUJPO�UFDIOPMPHZ��UZQF�PG�GFSNFOUBUJPO��UZQFT�PG�GFSNFOUPST��
NJDSPPSHBOJTN�VTFE�JO�GFSNFOUBUJPO�JOEVTUSZ��TFMFDUJPO�BOE�TUSBJO�JNQSPWFNFOU�PG�NJDSPPSHBOJTNT��
NJDSPCJBM� DVMUJWBUJPO�� GBDUPST� BTTPDJBUFE� XJUI� GFSNFOUBUJPO� LJOFUJDT�� GFSNFOUBUJPO� QSPDFTT� DPOUSPM��
GFSNFOUBUJPO�QSPDFTT� JNQSPWFNFOU��RVBMJUZ�BOE�RVBOUJUZ�BOBMZTJT�PG�QSPEVDU�� MBXT�BTTPDJBUFE�XJUI�
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GFSNFOUFE� QSPEVDUT�� TUBOEBSE� BOE�RVBMJUZ� DPOUSPM� BOE� PDDVQBUJPOBM� TBGFUZ�� QMBOU� DFMM� BOE� UJTTVF�
DVMUVSF�UFDIOJRVF�GPS�NJDSPQSPQBHBUJPO�HFSNQMBTN�DPMMFDUJPO�BOE�QSPEVDUJPOT�PG�UIF�VTFGVM�CJPBDUJWF�
DPNQPVOET�GSPN�QMBOUT��BOJNBM�$FMM�$VMUVSF�GPS�BQQMJDBUJPO�JO�CJPJOEVTUSZ��MBCPSBUPSJFT�BCPVU�NJDSPCJBM�
$FMM�$VMUVSF�PQFSBUJPO�GFSNFOUBUJPO�QSPDFTT�DPOUSPM�BOE�QMBOU�UJTTVF�DVMUVSF

���������öă÷öÐòòðÐòÿéöèÐāòÙĄöïāí�� �	�����
��
 Bioprocess Engineering 
� �ğęĥõõĦėċĦûěĨĜěõėėĕõėĤĎěčõĦėþĩěĔĦĒ�üęčĒęĜĦĞĉėʃöġûõĦėİüėĨāİĉĨĎĲĉıęĤõĦėĳþʀĞĦėġĦğĦėöġû 
üĬęĨčċėĩĖʃ�õĦėğĕĥõıĎĎİĎķĈİĞėķüıęĤĉɿġİčīĸġû�õĦėĳğʀġĦõĦĜıęĤõĦėõěč�õĦėöĖĦĖöčĦĈ�õĦėøěĎøĬĕėĤĎĎĊĥûğĕĥõ�
İĜėĝĄĜĦĞĉėʃöġûõėĤĎěčõĦėþĩěĔĦĒ�õĦėİďėĩĖĎİċĩĖĎĉʀčċĬčõĦėĐęĨĉ�ďăĨĎĥĉĨõĦėċĩĸĞġĈøęʀġûõĥĎİčīĹġğĦĔĦøĎėėĖĦĖ
� 1SJODJQMFT�PG�CJPQSPDFTT�FOHJOFFSJOH��HSPXUI�LJOFUJD�BOE�OVUSJFOU�VUJMJ[BUJPO�PG�NJDSPPSHBOJTN��
CBUDI�BOE�DPOUJOVPVT� GFSNFOUBUJPO��BFSBUJPO�BOE�BHJUBUJPO��FYUFOTJPO�PG�QSPEVDUJPO�� GFSNFOUBUJPO�
TZTUFN�DPOUSPM��FDPOPNJDT�TUVEZ�PG�DPTU�BOE�CFOFʺU�PG�JOWFTUNFOU�JO�CJPQSPDFTT��MBCPSBUPSJFT�UIBU�
DPSSFTQPOEJOH�XJUI�UIF�DPOUFYU�JO�UIF�MFDUVSF

��������êÞăéĀäăÐāòċØíāÿúèŚöñæāÖüćäùāúÐòòðÙĄöïāí� �	�����
��
 Unit Operations in Bioindustry
� ğęĥõõĦėıęĤėĦĖęĤİġĩĖĈõĦėċĽĦûĦčöġûğčɿěĖõĦėĐęĨĉĉɿĦû�Ķ�ĳčġĬĉĞĦğõėėĕċĩĸİõĩĸĖěöʀġûõĥĎİøĕĩ�ıęĤ
þĩěİøĕĩ�ďʅāğĦĳčõėĤĎěčõĦėĐęĨĉ�ıęĤġġõıĎĎĳčõėĤĎěčõĦėĐęĨĉĳčĲėûûĦčġĬĉĞĦğõėėĕþĩěĔĦĒ�õĦėĳþʀİøėīĸġûĕīġ
ĳčėĤĈĥĎõĪĸûġĬĉĞĦğõėėĕĞĽĦğėĥĎġĬĉĞĦğõėėĕþĩěĔĦĒ�İċøčĨøõĦėıĖõıęĤċĽĦĳğʀĐęĨĉĔĥćąʃċĦûþĩěĔĦĒĎėĨĞĬċČĨļ�õĦė
ěĨİøėĦĤğʃĈʀěĖİċøčĨøĲøėĕĦĲċėõėĦēɷöġûİğęěĞĕėėĊčĤĞĭû� õĦėøěĎøĬĕõėĤĎěčõĦė� ďăĨĎĥĉĨõĦėċĩĸĞġĈøęʀġûõĥĎ 
İčīĹġğĦĔĦøĎėėĖĦĖ
���� �1SJODJQMF�PG�VOJU�PQFSBUJPOT�DPODFSOJOH�UIF�DIFNJDBM�BOE�CJPDIFNJDBM�JOEVTUSJFT��QSPCMFN�
TPMWJOH�JO�UIF�QSPDFTTJOH�BOE�EFTJHO�PG�UIF�NBDIJOFSZ�GPS�UIF�CJPJOEVTUSJFT��QSPDFTTFT�JOWPMWJOH�QJMPU�
TDBMF�FRVJQNFOU�GPS�CJPJOEVTUSZ��CJPQSPEVDUT�TFQBSBUJPO�BOE�QVSJʺDBUJPO�UFDIOJRVF��IJHI�QFSGPSNBODF�
MJRVJE�DISPNBUPHSBQIZ�UFDIOJRVF��QSPDFTT�DPOUSPM��MBCPSBUPSJFT�UIBU�DPSSFTQPOEJOH�XJUI�UIF�DPOUFYU�
JO�UIF�MFDUVSF

��������ùāòüüÐóæçăėæāÖÙĄöïāí×āÐæòĀíñāÐòÙĄöïāíÑüÖďæñ��� �	�����
���
 Bioactive Compounds from Thai Bioresources
� øěĦĕėĭʀĒīĹčĄĦčİõĩĸĖěõĥĎċėĥĒĖĦõėþĩěĔĦĒöġûĴċĖ�ġûøʃďėĤõġĎċĦûİøĕĩöġûĞĦėġġõĘċČĨļ�ċĦûþĩěĔĦĒüĦõ
üĬęĨčċėĩĖʃ�Ēīþ�ıęĤĞĥĉěʃ�õęĴõõĦėġġõĘċČĨļ�õĦėċĈĞġĎĘċČĨļċĦûþĩěĔĦĒ�ĘċČĨļĉʀĦčġčĬĕĭęġĨĞėĤ�ĘċČĨļĖĥĎĖĥĹûİġčĴÿĕʃ
ĴċĲėÿĨİčĞ� ĘċČĨļĖĥĎĖĥĹûİġčĴÿĕʃġĨęĦĞİĉĞ� ĘċČĨļĖĥĎĖĥĹûİġčĴÿĕʃıġęēĦ�ġĤĴĕİęĞ� ĘċČĨļĖĥĎĖĥĹûİġčĴÿĕʃıġęēĦ�õęĭĲøÿĨ
İĈĞ� ĘċČĨļĖĥĎĖĥĹûİþīĹġıĎøċĩİėĩĖõɿġĲėø� ĘċČĨļĖĥĎĖĥĹûĉʀĦčõĦėġĥõİĞĎ� õĦėěĨİøėĦĤğʃøĬćĞĕĎĥĉĨõĦėİďʇčĒėĩĴĎĲġĉĨõ� ıęĤ
õĦėċĈĞġĎøěĦĕİďʇčĒĨĝĉɿġİÿęęʃ�ďăĨĎĥĉĨõĦėċĩĸĞġĈøęʀġûõĥĎİčīĹġğĦĔĦøĎėėĖĦĖ
� #BTJD�LOPXMFEHF�BCPVU�5IBJ�CJPSFTPVSDFT��DIFNJDBM�DPOTUJUVFOUT�PG�CJPBDUJWF�DPNQPVOET�
GSPN�NJDSPPSHBOJTNT�QMBOUT�BOE�BOJNBMT��NFDIBOJTN�PG�BDUJPO��CJPMPHJDBM�BDUJWJUZ� UFTUT� JODMVEJOH�
BOUJPYJEBOU� UZSPTJOBTF� JOIJCJUJPO� FMBTUBTF� JOIJCJUJPO� BMQIB�BNZMBTF� JOIJCJUJPO� BMQIB�HMVDPTJEBTF�
JOIJCJUJPO�QBUIPHFOJD�CBDUFSJBM�JOIJCJUJPO�BOUJ�JOʻBNNBUPSZ�BOE�BOBMZTJT�PG�QSFCJPUJD�QSPQFSUJFT�BOE�
DZUPUPYJD�UFTU��MBCPSBUPSJFT�UIBU�DPSSFTQPOEJOH�XJUI�UIF�DPOUFYU�JO�UIF�MFDUVSF
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���������ÐāòíĀáèāëôăäïĀâàŞæāÖÙĄöïāíüñŚāÖñĀēÖñĆèċíĆēüçćòÐă×� ������������������������	�����

 Sustainability Bioproducts Development for Business
� ıčěøĨĈĞĽĦğėĥĎĒĥĆčĦĐęĨĉĔĥćąʃċĦûþĩěĔĦĒĳğĕɿ� õėĤĎěčõĦėĒĥĆčĦĐęĨĉĔĥćąʃċĦûþĩěĔĦĒ� İċøčĨø 
öĥĹčĒīĹčĄĦčĞĽĦğėĥĎõĦėĒĥĆčĦĐęĨĉĔĥćąʃċĦûþĩěĔĦĒ�õĦėěĨİøėĦĤğʃøěĦĕİďʇčĴďĴĈʀċĦûĈʀĦčõĦėĉęĦĈ�õĦėġġõıĎĎ 
õĦėċĈęġûĞĽĦğėĥĎĐęĨĉĔĥćąʃĉʀčıĎĎ� õĦėďėĤİĕĨčøĬćĔĦĒĐęĨĉĔĥćąʃĉʀčıĎĎ� õĦėğĦġĦĖĬõĦėİõķĎöġûĐęĨĉĔĥćąʃ� 
ĉĦĕıčěċĦûøěĦĕĖĥĸûĖīčċĩĸĞĥĕĒĥčČʃõĥĎĲĕİĈęİĜėĝĄõĨüþĩěĔĦĒ�ğĕĬčİěĩĖč�ĞĩİöĩĖě�	#$(�.PEFM
�ıčěøĨĈõĦėĈĽĦİčĨčČĬėõĨü 
ċĩĸĕĬɿûİčʀčøěĦĕĖĥĸûĖīč� 	&4(
� ıęĤİďɻĦğĕĦĖõĦėĒĥĆčĦċĩĸĖĥĸûĖīč� 	4%(T
� ıęĤďăĨĎĥĉĨõĦėċĩĸĞġĈøęʀġûõĥĎİčīĹġğĦ 
ĔĦøĎėėĖĦĖ�
� 5IF� DPODFQUT� BOE� QSPDFTT� PG� CJPQSPEVDUT� QSPEVDU� EFWFMPQNFOU�� CBTJD� UFDIOJRVFT� PG�
CJPQSPEVDUT�EFWFMPQNFOU��CVTJOFTT�BOBMZTJT��FYQFSJNFOUBM�EFTJHO�PG�QSPUPUZQF�QSPEVDU��FWBMVBUJPO�PG�
QSPUPUZQF�QSPEVDU��TIFMG�MJGF�FWBMVBUJPO��BDDPSEJOH�UP�UIF�#JP�$JSDVMBS�(SFFO�&DPOPNZ�	#$(�.PEFM
�
&OWJSPONFOU�4PDJBM�BOE�(PWFSOBODF�	&4(
�BOE�4VTUBJOBCMF�%FWFMPQNFOU�(PBMT�	4%(T
��MBCPSBUPSJFT�
UIBU�DPSSFTQPOEJOH�XJUI�UIF�DPOUFYU�JO�UIF�MFDUVSF

�������� ÙĄöëôăäïĀâàŞ×āÐ×ćôăèæòĄñŞ�� �	�����

 Microbial Bioproducts
�� õĦėĐęĨĉþĩěĐęĨĉĔĥćąʃüĦõüĬęĨčċėĩĖʃ�İÿęęʃöġûüĬęĨčċėĩĖʃ�İġčĴÿĕʃüĦõüĬęĨčċėĩĖʃ�ĞĦėİĕıċĎġĴęċʃ�ċĥĹûĞĦėďĄĕĔĭĕĨ�
ĞĦėċĬĉĨĖĔĭĕĨ�ıęĤĐęĨĉĔĥćąʃċĩĸĴĈʀüĦõõĦėİďęĩĸĖčėĭďöġûĞĦėĲĈĖüĬęĨčċėĩĖʃ�ėěĕċĥĹûõĦėčĽĦþĩěĐęĨĉĔĥćąʃüĦõüĬęĨčċėĩĖʃĴď
ďėĤĖĬõĉʃĳþʀďėĤĲĖþčʃĳčĈʀĦčĉɿĦû�Ķ�ġĦğĦė�õĦėİõĝĉė�ġĬĉĞĦğõėėĕ�õĦėıĒċĖʃ�ĞĨĸûıěĈęʀġĕ�ıęĤĒęĥûûĦč�ďăĨĎĥĉĨ
õĦėċĩĸĞġĈøęʀġûõĥĎİčīĹġğĦĔĦøĎėėĖĦĖ
�� �1SPEVDUJPO�QSPDFTT�PG�NJDSPCJBM�CJPQSPEVDUT�NJDSPCJBM�DFMM�QSPEVDUT�NJDSPCJBM�FO[ZNFT�
NJDSPCJBM�NFUBCPMJUFT�JODMVEJOH�QSJNBSZ�BOE�TFDPOEBSZ�NFUBCPMJUFT�BOE�CJPUSBOTGPSNBUJPO�QSPEVDUT��
UIF�BQQMJDBUJPO�PG�NJDSPCJBM�CJPMPHJDBM�QSPEVDUT�JO�GPPE�BHSJDVMUVSBM�JOEVTUSZ�NFEJDBM�FOWJSPONFOUBM�
BOE�FOFSHZ�ʺFME��MBCPSBUPSJFT�UIBU�DPSSFTQPOEJOH�XJUI�UIF�DPOUFYU�JO�UIF�MFDUVSF

�������� ċæÓčèčôñĄüāúāòîŠÖÐŞÙĀèČôÿëôăäïĀâàŞċùòăðüāúāò�� �	�����
�
 Functional Food Technology and Dietary Supplements
� øěĦĕğĕĦĖ�øěĦĕĞĽĦøĥā�ıęĤďėĤĲĖþčʃöġûġĦğĦėēʅûõʃþĥč�ıęĤĐęĨĉĔĥćąʃİĞėĨĕġĦğĦė�ġûøʃďėĤõġĎıęĤ
ĞĕĎĥĉĨİþĨûğčʀĦċĩĸöġûĞĦėġġõĘċČĨļþĩěĔĦĒċĩĸĕĩĐęĉɿġĞĬöĔĦĒ�ġĦğĦėēʅûõʃþĥčċĩĸĴĈʀüĦõĒīþ�ġĦğĦėēʅûõʃþĥčċĩĸĴĈʀüĦõĞĥĉěʃ 
ıęĤġĦğĦėēʅûõʃþĥčċĩĸĴĈʀüĦõüĬęĨčċėĩĖʃ� ĲďėĴĎĲġĉĨõ� ĒėĩĴĎĲġĉĨõ� ÿĨčĴĎĲġĉĨõ� ĞĦėĉʀĦčġčĬĕĭęġĨĞėĤ� İĞʀčĳĖġĦğĦė�
ġĦğĦėİĞėĨĕěĨĉĦĕĨč�ıęĤİõęīġıėɿøěĦĕďęġĈĔĥĖöġûġĦğĦėēʅûõʃþĥč�ıęĤõĦėøěĎøĬĕõĦėďėĤİĕĨč�õĦėĉėěüěĨİøėĦĤğʃ 
İĒīĸġėĥĎėġûøĬćĔĦĒöġûĐęĨĉĔĥćąʃ�İėĩĖčėĭʀöʀġĎĥûøĥĎöġûġĦğĦėēʅûõʃþĥč�ĳčĎĦûďėĤİċĜ�ıęĤĞĽĦėěüĐęĨĉĔĥćąʃġĦğĦė
ēʅûõʃþĥčċĩĸĕĩĳčċʀġûĉęĦĈ�ıęĤďăĨĎĥĉĨõĦėċĩĸĞġĈøęʀġûõĥĎİčīĹġğĦĔĦøĎėėĖĦĖ
�� .FBOJOH�JNQPSUBODF�BOE�CFOFʺUT�PG�GVODUJPOBM�GPPET�EJFUBSZ�TVQQMFNFOU���DPNQPTJUJPO�
BOE� GVODUJPOBM� QSPQFSUJFT� PG� CJPBDUJWF� TVCTUBODFT� BʹFDUJOH� IFBMUI�� GVODUJPOBM� GPPE� EFSJWFE� GSPN�
QMBOUT��GVODUJPOBM�GPPE�EFSJWFE�GSPN�BOJNBMT��GVODUJPOBM�GPPE�EFSJWFE�GSPN�NJDSPPSHBOJTNT�QSPCJPUJDT�
QSFCJPUJDT�TZOCJPUJDT�BOUJPYJEBOUT�EJFUBSZ�ʺCFST�WJUBNJO�BOE�NJOFSBM�GPSUJGZJOH�GPPET��GPPE�TBGFUZ�GPS�
IFBMUI�DPOUSPM�BTTFTTNFOU�BOBMZTJT�UP�BTTVSF�QSPEVDU�RVBMJUZ��UIF�SFHVMBUJPO�JTTVF�GPS�GVODUJPOBM�GPPE�
JO�TPNF�DPVOUSZ�BOE�TUVEZ�PG�GVODUJPOBM�GPPET�JO�UIF�NBSLFU��MBCPSBUPSJFT�UIBU�DPSSFTQPOEJOH�XJUI�
UIF�DPOUFYU�JO�UIF�MFDUVSF
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��������ëôăäïĀâàŞæāÖÙĄöïāíċíĆēüùćÑïāíČôÿÓöāðÖāð���� �	�����
���
 Bioproducts for Health and Beauty
�� ċĥõĝĤ�ġûøʃøěĦĕėĭʀ�čěĥĉõėėĕıęĤİċøĲčĲęĖĩöġûěĥĉĊĬĈĨĎĳğĕɿüĦõĞĕĬčĴĒė�Ğĥĉěʃ�ıęĤüĬęĨčċėĩĖʃ�øěĦĕĞĥĕĒĥčČʃ 
ėĤğěɿĦûĲĢĞĉʃıęĤüĬęĨčċėĩĖʃĳčėĤĎĎċĦûİĈĨčġĦğĦėıęĤĐĨěğčĥû�þĩěčĨİěĜüĬęþĩĒ�ďʅüüĥĖċĩĸĕĩĐęĉɿġõĦėİďęĩĸĖčıďęûöġû
þĩěčĨİěĜüĬęþĩĒ�õĦėďėĤĖĬõĉʃĳþʀĞĕĬčĴĒė�Ğĥĉěʃ�ıęĤüĬęĨčċėĩĖʃ�ĳčõĦėĈĭıęĞĬöĔĦĒıęĤøěĦĕûĦĕ�øěĦĕİöʀĦõĥčĴĈʀöġûĞĦė
ċĩĸĳþʀĳčİøėīĸġûĞĽĦġĦû�ığęɿûğėīġĉĥěıċčüĽĦğčɿĦĖĞĦėİøėīĸġûĞĽĦġĦûċĥĹûĳčıęĤĉɿĦûďėĤİċĜ�ĕĦĉėĄĦčěĥĉĊĬĈĨĎ�ıčěĲčʀĕ 
öġûĐęĨĉĔĥćąʃĞĕĬčĴĒė� Ğĥĉěʃ� ıęĤüĬęĨčċėĩĖʃİĒīĸġĞĬöĔĦĒıęĤøěĦĕûĦĕĳčĉęĦĈďʅüüĬĎĥč� õĦėĒĥĆčĦĐęĨĉĔĥćąʃĉĦĕ
øěĦĕĉʀġûõĦėöġûęĭõøʀĦ�õĦėĒĥĆčĦĐęĨĉĔĥćąʃĞĬöĔĦĒıęĤøěĦĕûĦĕĉĦĕıčěĲčʀĕöġûĉęĦĈďʅüüĬĎĥč�õĦėĈĽĦİčĨčČĬėõĨü 
ıęĤõĂğĕĦĖċĩĸİõĩĸĖěöʀġûõĥĎĐęĨĉĔĥćąʃİĒīĸġĞĬöĔĦĒıęĤøěĦĕûĦĕ�ďăĨĎĥĉĨõĦėċĩĸĞġĈøęʀġûõĥĎİčīĹġğĦĔĦøĎėėĖĦĖ
� 4LJMMT�LOPXMFEHF� JOOPWBUJPO�BOE�UFDIOPMPHZ�PG�OFX�SBX�NBUFSJBMT� GSPN�IFSCT�BOJNBMT�
BOE�NJDSPPSHBOJTNT��SFMBUJPOTIJQ�CFUXFFO�IPTU�BOE�NJDSPPSHBOJTNT�JO�UIF�HBTUSPJOUFTUJOBM�USBDU�BOE�
TLJO��NJDSPCJBM�CJPNF�GBDUST�BʹFDUJOH�DIBOHFT�JO�UIF�NJDSPCJPNF��BQQMJDBUJPO�PG�IFSCT�BOJNBMT�BOE�
NJDSPPSHBOJTNT�JO�IFBMUI�BOE�CFBVUZ�DBSF��DPNQBUJCJMJUZ�PG�TVCTUBODFT�VTFE�JO�DPTNFUJDT��TPVSDF�PS�
EJTUSJCVUPS�PG�DPTNFUJD�TVCTUBODFT�CPUI�EPNFTUJDBMMZ�BOE�BCSPBE��SBX�NBUFSJBM�TUBOEBSET���USFOET�JO�
IFSCBM�BOJNBM�BOE�NJDSPCJBM�QSPEVDUT�GPS�IFBMUI�BOE�CFBVUZ�JO�UIF�DVSSFOU�NBSLFU��QSPEVDU�EFWFMPQNFOU�
BDDPSEJOH�UP�DVTUPNFS�OFFET�EFWFMPQJOH�IFBMUI�BOE�CFBVUZ�QSPEVDUT�BDDPSEJOH�UP�DVSSFOU�NBSLFU�
USFOET� CVTJOFTT�� � PQFSBUJPOT� BOE� MBXT� SFMBUFE� UP� IFBMUI� BOE� CFBVUZ� QSPEVDUT�� MBCPSBUPSJFT� UIBU�
DPSSFTQPOEJOH�XJUI�UIF�DPOUFYU�JO�UIF�MFDUVSF

�������� ÐāòéòăúāòÓćâïāíČôÿðāäòßāèĎèüćäùāúÐòòðÙĄöïāí� �	�����
��
 Quality and standard management in Bioindustry  
� ğęĥõõĦėõĦėøěĎøĬĕøĬćĔĦĒıęĤõĦėďėĤõĥčøĬćĔĦĒ�õĦėøěĎøĬĕøĬćĔĦĒĳčõėĤĎěčõĦėĐęĨĉıęĤĳč
ĐęĨĉĔĥćąʃ�ěĨČĩõĦėċĈĞġĎøĬćĔĦĒĐęĨĉĔĥćąʃ�õĂğĕĦĖıęĤĕĦĉėĄĦčøĬćĔĦĒĳčġĬĉĞĦğõėėĕþĩěĔĦĒ�ğęĥõõĦėıęĤ 
ěĨČĩõĦėĳčėĤĎĎğęĥõİõćąʃěĨČĩõĦėċĩĸĈĩĞĽĦğėĥĎõĦėĐęĨĉ� õĦėěĨİøėĦĤğʃġĥčĉėĦĖıęĤüĬĈěĨõĘĉċĩĸĉʀġûøěĎøĬĕ� ĢĦęĦę�
üėĨĖČėėĕıęĤøěĦĕďęġĈĔĥĖöġûĉčİġû�Đĭʀġīĸč�ıęĤĞĨĸûıěĈęʀġĕ�øěĦĕİĞĩĸĖûıęĤġĥčĉėĦĖĳčğʀġûďăĨĎĥĉĨõĦėıęĤĞĊĦčċĩĸ 
ċĽĦûĦč� õĂğĕĦĖıęĤıčěďăĨĎĥĉĨĈʀĦčøěĦĕďęġĈĔĥĖıęĤġĦþĩěġčĦĕĥĖ� øěĦĕďęġĈĔĥĖĈʀĦčõĦĖĔĦĒ� ĈʀĦčİøĕĩ� 
ĈʀĦčþĩěĔĦĒ�ıęĤďăĨĎĥĉĨõĦėċĩĸĞġĈøęʀġûõĥĎİčīĹġğĦĔĦøĎėėĖĦĖ
�� 1SJODJQMF�PG�RVBMJUZ�DPOUSPM�BOE�RVBMJUZ�BTTVSBODF��RVBMJUZ�DPOUSPM�JO�QSPEVDUJPO�QSPDFTT�BOE�
QSPEVDU��NFUIPE�GPS�UFTUJOH�QSPEVDU�RVBMJUZ��MBX�BOE�RVBMJUZ�TUBOEBSET�JO�UIF�CJPJOEVTUSZ��QSJODJQMFT�
BOE�NFUIPET�JO�(PPE�.BOVGBDUVSJOH�1SBDUJDF�	(.1
�)B[BSE�"OBMZTJT�$SJUJDBM�$POUSPM�1PJOU�	)"$$1
�
TZTUFN�)BMBM��FUIJDT�BOE�TBGFUZ�DPODFSOT�PO�TFMG�PUIFST�BOE�FOWJSPONFOU��IB[BSET�BOE�SJTLT� JO�
MBCPSBUPSZ�BOE�XPSLQMBDF�� SVMFT�BOE�QSBDUJDF� GPS�TBGFUZ��QIZTJDBM�DIFNJDBM�BOE�CJPMPHJDBM�TBGFUZ��
MBCPSBUPSJFT�UIBU�DPSSFTQPOEJOH�XJUI�UIF�DPOUFYU�JO�UIF�MFDUVSF

���������ÐāòüüÐČéééòò×ćïĀâàŞùĘāúòĀéëôăäïĀâàŞæāÖÙĄöïāí� 3(2-2-5)
 Packaging Design for Bioproducts
� ğęĥõõĦė�ıčěøĨĈ�õėĤĎěčõĦėġġõıĎĎĎėėüĬĔĥćąʃ�ýęĦõ�ıęĤĉėĦĞĥāęĥõĝćʃ�øěĦĕĞĽĦøĥāöġûĎėėüĬĔĥćąʃ 
ĳčġĬĉĞĦğõėėĕþĩěĔĦĒ�İöʀĦĳüĞĕĎĥĉĨöġûěĥĞĈĬċĩĸĳþʀĳčõĦėĐęĨĉĎėėüĬĔĥćąʃ�İęīġõĳþʀĎėėüĬĔĥćąʃĴĈʀİğĕĦĤĞĕõĥĎþčĨĈöġû
ĐęĨĉĔĥćąʃ�õĦėĉėěüĞġĎøĬćĔĦĒöġûĎėėüĬĔĥćąʃ�õĂğĕĦĖıęĤöʀġõĽĦğčĈċĩĸİõĩĸĖěöʀġûõĥĎĎėėüĬĔĥćąʃıęĤýęĦõ�ıęĤ
ďăĨĎĥĉĨõĦėċĩĸĞġĈøęʀġûõĥĎİčīĹġğĦĔĦøĎėėĖĦĖ
� 5IF�QSJODJQMFT�DPODFQUT�BOE�QSPDFTTFT�PG�QBDLBHJOH�EFTJHO�MBCFMT�BOE�MPHP��UIF�JNQPSUBODF�
PG�QBDLBHJOH� JO� UIF�CJPJOEVTUSZ��QSPQFSUJFT�VOEFSTUBOEJOH�PG�NBUFSJBMT�VTFE� JO� UIF�QSPEVDUJPO�PG�
QBDLBHJOH��TVJUBCMF�QBDLBHJOH�DIPPTJOH� GPS� UZQF�PG�QSPEVDU��QBDLBHJOH�RVBMJUZ� JOTQFDUJPO�� MBX� JO�
QBDLBHJOH�BOE�MBCFMJOH��MBCPSBUPSJFT�UIBU�DPSSFTQPOEJOH�XJUI�UIF�DPOUFYU�JO�UIF�MFDUVSF
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���������ċæÓčèčôñĄùÿüāãČôÿÐāò×ĀãÐāòÑüÖċùĄñ�� �	�����
�
 Green Technology and Waste Management
� ıčěøĨĈİõĩĸĖěõĥĎõĦėďɻġûõĥčĕęĒĨĝİþĨûĎĭėćĦõĦėĳčġĬĉĞĦğõėėĕþĩěĔĦĒ�İċøĲčĲęĖĩĞĤġĦĈ�õęĴõõĦėĒĥĆčĦ 
ċĩĸĞĤġĦĈ� õĦėęĈöġûİĞĩĖĳğʀİğęīġčʀġĖċĩĸĞĬĈ� õĦėďėĤİĕĨčøĦėʃĎġčİøėĈĨĉ� õĦėďėĤİĕĨčěûüėþĩěĨĉöġûĐęĨĉĔĥćąʃ�
øĦėʃĎġčēĬĉĒėĨĹčċʃöġûĐęĨĉĔĥćąʃ� øĦėʃĎġčēĬĉĒėĨĹčċʃġûøʃõė� õĦėďęɿġĖøĦėʃĎġčĞĬċČĨİďʇčĜĭčĖʃ� ýęĦõęĈĲęõėʀġč�
ıęĤýęĦõİöĩĖě�İċøĲčĲęĖĩĴĎĲġėĩĴēİčġėĩĸ�øěĦĕğĕĦĖ�ıęĤøěĦĕĞĽĦøĥāöġûĴĎĲġėĩĴēİčġėĩĸ�ĴĎĲġėĩĴēİčġėĩĸöġûþĩěĕěę 
ĒīþĞĩİöĩĖě�ıęĤöġûİĞĩĖüĦõġĬĉĞĦğõėėĕġĦğĦė�õėĤĎěčõĦėĎĽĦĎĥĈčĹĽĦİĞĩĖıęĤöġûİĞĩĖĳčġĬĉĞĦğõėėĕþĩěĔĦĒ��ıęĤ
ďăĨĎĥĉĨõĦėċĩĸĞġĈøęʀġûõĥĎİčīĹġğĦĔĦøĎėėĖĦĖ
� 5IF�DPODFQUT�PG�JOUFHSBUFE�QPMMVUJPO�QSFWFOUJPO�JO�CJPJOEVTUSZ��DMFBOFS�UFDIOPMPHZ���DMFBO�
EFWFMPQNFOUBM�NFDIBOJTN��XBTUF�NJOJNJ[BUJPO��DBSCPO�DSFEJU�BTTFTTNFOU�� MJGF�DZDMF�BTTFTTNFOU��
DBSCPO� GPPUQSJOU� PG� QSPEVDU� DBSCPO� GPPUQSJOU� GPS� PSHBOJ[BUJPO� OFU� [FSP� DBSCPO�FNJTTJPO� DBSCPO�
GPPUQSJOU�SFEVDUJPO�BOE�HSFFO�MBCFM��CJPSFʺOFSZ�UFDIOPMPHZ�NFBOJOH�BOE�JNQPSUBODF�PG�CJPSFʺOFSZ�
CJPSFʺOFSZ�PG�CJPNBTT�HSFFO�DSPQT�BOE�XBTUF�GSPN�GPPE�JOEVTUSZ���XBTUF�BOE�XBTUFXBUFS�USFBUNFOU�
JO�CJPJOEVTUSZ��MBCPSBUPSJFT�UIBU�DPSSFTQPOEJOH�XJUI�UIF�DPOUFYU�JO�UIF�MFDUVSF

��������æĀ÷è÷ąÐøāčòÖÖāèüćäùāúÐòòðÙĄöïāí� �	�����
�
 Bioindustry Plant Studies
�� õĦėİĖĩĸĖĕþĕĲėûûĦčġĬĉĞĦğõėėĕ�ıęĤĞĊĦĎĥčěĨüĥĖċĩĸĕĩõĨüõėėĕõĦėĐęĨĉğėīġěĨüĥĖİõĩĸĖěöʀġûõĥĎĐęĨĉĔĥćąʃ
ċĦûþĩěĔĦĒ�ġĦğĦė�õĦėİõĝĉė�õĦėıĒċĖʃ�ĞĨĸûıěĈęʀġĕ�ıęĤĒęĥûûĦč�ÿĪĸûüĤĕĩċĥĹûĞɿěčöġûõėĤĎěčõĦėĐęĨĉ�ıęĤõĦėĎėĨğĦė 
üĥĈõĦėĳčġĬĉĞĦğõėėĕ�
�� � 7JTJU�UIF�JOEVTUSJBM�QMBOUT�BOE�SFTFBSDI�JOTUJUVUFT�FNQIBTJ[JOH�PO�CJPQSPEVDUT�TVDI�BT�JO�
GPPE�BHSJDVMUVSBM�NFEJDBM�FOWJSPONFOUBM�BOE�FOFSHZ��QSPEVDUJPO�QSPDFTT�BOE�NBOBHFNFOU

��������ùĀððèāæāÖüćäùāúÐòòðÙĄöïāí� �	�����

 Seminar in Bioindustry
� õĦėĞīĎøʀčĎċøěĦĕěĨüĥĖċĦûġĬĉĞĦğõėėĕþĩěĔĦĒ��õĦėčĽĦİĞčġĎċøěĦĕěĨüĥĖ�õĦėüĥĎďėĤİĈķčİĒīĸġõĦė 
čĽĦİĞčġ�ĎĬøęĨõĔĦĒİĒīĸġõĦėčĽĦİĞčġ�ĔĦĝĦıęĤõĦėĞīĸġĞĦėİĒīĸġõĦėčĽĦİĞčġ�ėĭďıĎĎõĦėüĥĈĞĥĕĕčĦ�õĦėüĥĈċĽĦİġõĞĦė
ıęĤĞīĸġİĒīĸġõĦėĞĥĕĕčĦ�
� 4FBSDIJOH�KPVSOBM�PG�SFTFBSDI�PG�#JPJOEVTUSZ�1SFTFOUBUJPO�$BUDIJOH�UIF�JTTVF�GPS�QSFTFOUBUJPO�
1FSTPOBMJUZ�GPS�QSFTFOUBUJPO�-BOHVBHF�BOE�DPNNVOJDBUJPO�GPS�QSFTFOUBUJPO�4FNJOBS�GPSNBU�%PDVNFOUJOH�
BOE�NFEJB�GPS�TFNJOBS

��������čÓòÖÐāòöă×ĀñæāÖüćäùāúÐòòðÙĄöïāí� �	�����

 Research Projects in Bioindustry
� ėĤİĎĩĖĎěĨČĩěĨüĥĖ�õĦėĞīĎøʀčöʀġĕĭęěĨüĥĖċĦûġĬĉĞĦğõėėĕþĩěĔĦĒ�õĦėěĦûıĐčıęĤďėĤİĕĨčøěĦĕİĞĩĸĖûõĦė
ěĨüĥĖ�õĦėİöĩĖčĲøėûėɿĦûûĦčěĨüĥĖ�üėĨĖČėėĕċĦûþĩěĔĦĒ�ĈĽĦİčĨčõĦėěĨüĥĖ�õĦėİöĩĖčėĦĖûĦčěĨüĥĖ�ğęĥõõĦėøĬʀĕøėġûċėĥĒĖʃĞĨč 
ċĦûďʅāāĦ� õĦėĉėěüĞġĎİĒīĸġõĦėĉɿġĖġĈûĦčěĨüĥĖĞĭɿõĦėĒĥĆčĦČĬėõĨü� ğęĥõõĦėİõĩĸĖěõĥĎõĦėöĪĹčċĤİĎĩĖčĞĽĦčĥõûĦč
øćĤõėėĕõĦėġĦğĦėıęĤĖĦ�ıęĤõĂğĕĦĖċĩĸİõĩĸĖěöʀġû�ığęɿûċĬčĞčĥĎĞčĬčûĦčěĨüĥĖ�
� 3FTFBSDI�NFUIPEPMPHZ��TFBSDIJOH�JOGPSNBUJPO�PG�SFTFBSDI�PG�CJPJOEVTUSZ��QMBOOJOH�BOE��SJTL�
"TTFTTNFOU�PG�SFTFBSDI���XSJUJOH�SFTFBSDI�PVUMJOFT��CJPFUIJDT�DPOEVDUJOH�SFTFBSDI��XSJUJOH�SFTFBSDI�
SFQPSUT��QSJODJQMFT�PG� JOUFMMFDUVBM�QSPQFSUZ�QSPUFDUJPO�� JOUFMMFDUVBM�QSPQFSUJFT�BOE�QBUFOU� TFBSDI� GPS�
USBOTMBUJPOBM�SFTFBSDI�PS�CJP�CVTJOFTT�EFWFMPQNFOU�� JOUSPEVDUJPO�UP�'PPE�BOE�%SVH�"ENJOJTUSBUJPO�
SFHVMBUJPOT�MBXT�SFMBUFE�MBXT�BOE�SFHJTUSBUJPO�QSPDFEVSFT��TPVSDF�PG�SFTFBSDI�GVOEJOH
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�������� ċÐøäòüĀ×ØòăñÿċíĆēüüćäùāúÐòòðÙĄöïāí�� �	�����
��
 Intelligence Agriculture for Bioindustry
� õĦėďėĤĖĬõĉʃİċøĲčĲęĖĩþĩěĔĦĒıęĤİċøčĨøġīĸč�Ķ�ċĩĸİğĕĦĤĞĕİĒīĸġĐęĨĉĉĦĕğęĥõİõĝĉėõėėĕıĎĎıĕɿčĖĽĦĞĭû 
ĲĈĖõĦėĞėʀĦûöʀġĕĭęĔĭĕĨĞĦėĞčİċĜöġûėĤĎĎİõĝĉė�õĽĦğčĈøěĦĕıďėĐĥčĔĦĖĳčıęĤĔĦĖčġõčĨİěĜİõĝĉė�ěĦûıĐč
üĥĈõĦėõĥĎøěĦĕıďėĐĥčöġûėĤĎĎ�ĈʀěĖěĨČĩõĦėċĽĦčĦĖıęĤěĨČĩõĦėøěĎøĬĕ�ĉĥĈĞĨčĳüĎėĨğĦėüĥĈõĦėďʅüüĥĖõĦėĐęĨĉ�ıęĤ
ďėĤĖĬõĉʃğęĥõďăĨĎĥĉĨĉɿĦû�Ķ�ĴďĳþʀİĒīĸġüĥĈõĦėõĥĎøěĦĕıďėĐĥčöġûėĤĎĎİõĝĉėİĒīĸġõĦėĐęĨĉěĥĉĊĬĈĨĎüĦõüĬęĨčċėĩĖʃ�Ēīþ 
ıęĤĞĥĉěʃ
� "QQMJDBUJPOT�PG�CJPUFDIOPMPHZ�BOE�PUIFS�UFDIOJRVFT�TVJUBCMF�GPS�IJHI�QSFDJTJPO�BHSJDVMUVSBM�
QSPEVDUJPO�CZ�DSFBUJOH�HFP�JOGPSNBUJDT�PG�UIF�BHSJDVMUVSBM�TZTUFN��EFUFSNJOF�UIF�WBSJBUJPO�XJUIJO�BOE�
PVUTJEF�PG�UIF�BHSJDVMUVSBM�FDPTZTUFN��QMBO�UP�NBOBHF�TZTUFN�WBSJBUJPOT�XJUI�QSFEJDUJWF�NFUIPET�BOE�
DPOUSPM�NFUIPET��EFDJEF�PO�NBOBHJOH�QSPEVDUJPO�GBDUPST�BOE�BQQMZ�WBSJPVT�QSBDUJDFT�UP�NBOBHF�
WBSJBUJPO�JO�BHSJDVMUVSBM�TZTUFNT�GPS�UIF�QSPEVDUJPO�PG�SBX�NBUFSJBMT�GSPN�NJDSPPSHBOJTNT�QMBOUT�BOE�
BOJNBMT

��������êŠÜÜāêòÿãăøßŞùĘāúòĀéüćäùāúÐòòðÙĄöïāí�� 3(2-2-5) 
� "SUJȾDJBM�*OUFMMJHFODF�GPS�#JPJOEVTUSZ
� øěĦĕėĭʀĒīĹčĄĦčİõĩĸĖěõĥĎďʅāāĦďėĤĈĨĝĄʃ�ıčěøěĦĕøĨĈİĎīĹġûĉʀčİõĩĸĖěõĥĎďʅāāĦďėĤĈĨĝĄʃ�ďʅāğĦĒīĹčĄĦč�
ěĨČĩõĦėøʀčğĦĉėėõĤıęĤõĦėġčĬĕĦč�öĥĹčĉġčěĨČĩõĦėİėĩĖčėĭʀöġûİøėīĸġû�õĦėİėĩĖčėĭʀİþĨûęĪõ�İøėīĸġûĕīġċĦûďʅāāĦďėĤĈĨĝĄʃ��
ěĨČĩõĦėıõʀďʅāğĦċĦûďʅāāĦďėĤĈĨĝĄʃ�ıĎĎĉɿĦû�Ķ�øěĦĕėĭʀĒīĹčĄĦčõĦėĳþʀİğĉĬĐę�õĦėøʀčğĦøĽĦĉġĎıęĤõĦėěĦûıĐčûĦč 
õęĖĬċČʃõĦėøʀčğĦöĥĹčĉʀč� õĦėıċčøěĦĕėĭʀĳčõĦėıõʀďʅāğĦ� ĉĥěġĖɿĦûõĦėďėĤĖĬõĉʃĳþʀĳčĈʀĦčĉɿĦû� Ķ� õĦėďăĨĎĥĉĨõĦė
İõĩĸĖěõĥĎõĦėĳþʀĔĦĝĦČėėĕþĦĉĨ� ĞɿěčİþīĸġĕĉɿġďėĤĞĦčĲďėıõėĕďėĤĖĬõĉʃİĎīĹġûĉʀč� õĦėėĥĎ�Ğɿûöʀġĕĭę� ĎėĨõĦėøęĦěĈʃ
ĞĽĦğėĥĎġĨčİċġėʃİčķĉöġûċĬõĞėėĒĞĨĸû�õĦėďėĤĖĬõĉʃĳþʀďʅāāĦďėĤĈĨĝĄʃċĩĸİďʇčďėĤĲĖþčʃİĎīĹġûĉʀčĳčġĬĉĞĦğõėėĕþĩěĔĦĒ�
ĉĥěġĖɿĦûõĦėďėĤĖĬõĉʃĳþʀďʅāāĦďėĤĈĨĝĄʃıęĤġĨčİċġėʃİčķĉöġûċĬõĞėėĒĞĨĸûĞĽĦğėĥĎġĬĉĞĦğõėėĕþĩěĔĦĒ� ıęĤďăĨĎĥĉĨ
õĦėċĩĸĞġĈøęʀġûõĥĎİčīĹġğĦĔĦøĎėėĖĦĖ
� #BTJD�LOPXMFEHF�BCPVU�BSUJʺDJBM� JOUFMMJHFODF��CBTJD�DPODFQUT�BCPVU�BSUJʺDJBM� JOUFMMJHFODF��
CBTJD�QSPCMFNT��IPX�UP�ʺOE�MPHJD�BOE�JOGFSFODF��NBDIJOF�MFBSOJOH�BMHPSJUINT�EFFQ�MFBSOJOH�BSUJʺDJBM�
JOUFMMJHFODF� UPPMT��NFUIPET� GPS� TPMWJOH� WBSJPVT�BSUJʺDJBM� JOUFMMJHFODF�QSPCMFNT�CBTJD�LOPXMFEHF�PG�
SFBTPOJOH��ʺOEJOH�BOTXFST�BOE�QMBOOJOH�*OJUJBM�TFBSDI�TUSBUFHZ���SFQSFTFOUJOH�LOPXMFEHF�JO�TPMWJOH�
QSPCMFNT��FYBNQMFT�PG�BQQMJDBUJPOT�JO�WBSJPVT�̋ FMET��PQFSBUJPOT�VTJOH�OBUVSBM�MBOHVBHF��CBTJD�BQQMJDBUJPO�
JOUFSGBDF��SFDFJWJOH�BOE�TFOEJOH�JOGPSNBUJPO��DMPVE�TFSWJDFT�GPS�UIF�*OUFSOFU�PG�UIJOHT��CBTJD�VTFGVM�
BQQMJDBUJPOT�PG�BSUJʺDJBM� JOUFMMJHFODF� JO� UIF�CJPJOEVTUSZ��FYQMPSF�FYBNQMFT�PG�BQQMJDBUJPOT�PG�BSUJʺDJBM�
JOUFMMJHFODF�BOE�UIF�*OUFSOFU�PG�UIJOHT�GPS�UIF�CJPJOEVTUSZ�� MBCPSBUPSJFT�UIBU�DPSSFTQPOEJOH�XJUI�UIF�
DPOUFYU�JO�UIF�MFDUVSF

�������� ëĈśêòÿÐüéÐāòçćòÐă×üćäùāúÐòòðÙĄöïāí��� �	�����

  Bioindustry Entrepreneurial 
�� øěĦĕėĭʀİõĩĸĖěõĥĎİĜėĝĄĜĦĞĉėʃ�ıęĤęĥõĝćĤĒīĹčĄĦčöġûČĬėõĨü�ġûøʃďėĤõġĎċĩĸĳþʀĳčõĦėĈĽĦİčĨčûĦčċĦûČĬėõĨü 
ĳčĈʀĦčûĎõĦėİûĨč�õĦėċĽĦĎĥāþĩ�õĦėĎėĨğĦėûĦčĎĬøøę�ěĥĉĬĈĨĎ�õĦėĉęĦĈ�ıęĤĒīĹčĄĦčõĂğĕĦĖČĬėõĨü��ďʅāğĦċĩĸİõĩĸĖěöʀġû
õĥĎõĦėĈĽĦİčĨčČĬėõĨü�ďʅüüĥĖĞĽĦøĥāċĩĸĐĭʀďėĤõġĎõĦėİĒīĸġďėĤĖĬõĉʃøěĦĕėĭʀċĦûİĜėĝĄĜĦĞĉėʃĕĦĳþʀďėĤõġĎõĦėĉĥĈĞĨčĳüĳč
õĦėıõʀĴöďʅāğĦċĦûĈʀĦčČĬėõĨüöġûġûøʃõė��øĬćęĥõĝćĤıęĤċĥõĝĤċĩĸüĽĦİďʇčöġûĐĭʀďėĤõġĎõĦėČĬėõĨüċĩĸĒĥĆčĦĞĭɿõĦėİďʇč 
ĐĭʀĎėĨğĦė� ğėīġĐĭʀďėĤõġĎõĦėČĬėõĨüċĩĸĈĩıęĤĕĩüėėĖĦĎėėćÿĪĸûøĽĦčĪûĊĪûďʅüüĥĖĞĽĦøĥāöġûõĦėęûċĬčċĩĸĖĥĸûĖīčĳčČĬėõĨü
ġĬĉĞĦğõėėĕþĩěĔĦĒĉĦĕıčěøĨĈõĦėĈĽĦİčĨčČĬėõĨüċĩĸĕĬɿûİčʀčøěĦĕĖĥĸûĖīč�	&4(
�
� ,OPXMFEHF�PG�FDPOPNJDT�BOE�CVTJOFTT�QSJODJQMFT� BOE� UIF�DPNQPOFOUT�VUJMJ[FE� JO� UIF�
EPNBJOT�PG�̋ OBODF�BDDPVOUJOH�IVNBO�SFTPVSDFT�DPNNPEJUJFT�NBSLFUJOH�BOE�#VTJOFTT�-BX�#BTJDT�
BSF�BMM�OFDFTTBSZ�GPS�DPOEVDUJOH�CVTJOFTT��UIF�JTTVFT�UIBU�BSJTF�XIFO�DPOEVDUJOH�CVTJOFTT��UIF�VTF�PG�
FDPOPNJD�LOPXMFEHF�JO�DPSQPSBUF�EFDJTJPO�NBLJOH�UP�BEESFTT�CVTJOFTT�SFMBUFE�JTTVFT��5IF�FTTFOUJBM�
RVBMJUJFT�BOE�TLJMMT�PG�B�CVTJOFTT�FOUSFQSFOFVS�XIP�IBT�FWPMWFE�JOUP�B�HPPE�BOE�DPNQFUFOU�FYFDVUJWF�
PS�CVTJOFTT�FOUSFQSFOFVS�XIJDI�UBLFT�JOUP�BDDPVOU�UIF�LFZ�GBDUPST�PG�TVTUBJOBCMF�JOWFTUNFOU�JO�CJP�
JOEVTUSJBM�CVTJOFTT�BDDPSEJOH�UP�UIF�&OWJSPONFOU�4PDJBM�BOE�(PWFSOBODF�	&4(
�DPODFQUT
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�������� ÐāòùĆēüùāòäòāùăèÓśāùĘāúòĀéëôăäïĀâàŞæāÖÙĄöïāí�� 3(2-2-5)
 Bioproducts Brand Communication
�� ĎċĎĦċıęĤøěĦĕĞĽĦøĥāöġûĉėĦĞĨčøʀĦõĥĎøěĦĕĞĽĦİėķüöġûČĬėõĨü�ğęĥõõĦėĞėʀĦûĉėĦĞĨčøʀĦ�ďʅüüĥĖċĩĸĕĩġĨċČĨĒę 
ĉɿġõĦėĞėʀĦûĉėĦĞĨčøʀĦ� õĦėĳþʀõęĖĬċČʃõĦėĞīĸġĞĦėĉėĦĞĨčøʀĦıęĤõĦėĞėʀĦûõĦėėĥĎėĭʀöġûĐęĨĉĔĥćąʃĳğĕɿ� ĕĩøěĦĕėĭʀ 
ĳčõĂğĕĦĖČĬėõĨüıęĤöʀġĎĥûøĥĎċĩĸĞĽĦøĥāöġûĉėĦĞĨčøʀĦ� ĉęġĈüčõĦėěĨİøėĦĤğʃĞĔĦĒıěĈęʀġĕċĦûõĦėĉęĦĈċĩĸĕĩĐę 
õėĤċĎĉɿġõĦėěĦûıĐčĞīĸġĞĦėĉėĦĞĨčøʀĦöġûĐęĨĉĔĥćąʃċĦûþĩěĔĦĒ
� 5IF�GVODUJPO�PG�CSBOET�BOE�UIFJS�TJHOJʺDBODF�JO�UIF�TVDDFTT�PG�CVTJOFTTFT��5IF�QSJODJQMFT�
PG�CSBOE�DPOTUSVDUJPO��FMFNFOUT�JNQBDUJOH�OFX�QSPEVDU�BXBSFOFTT�SBJTJOH�CSBOE�HSPXUI�BOE�UIF�
BQQMJDBUJPO�PG�CSBOE�DPNNVOJDBUJPO�UFDIOJRVFT��6OEFSTUBOE�CVTJOFTT�MBX�BOE�JNQPSUBOU�CSBOE�SVMFT��
"OBMZ[F�UIF�NBSLFUJOH�FOWJSPONFOU�BOE�IPX�JU�BʹFDUT�UIF�CJPMPHJDBM�QSPEVDUƭT�CSBOE�DPNNVOJDBUJPO�
TUSBUFHZ
�������� Ðāòäôāããă×ăæĀôùĘāúòĀéçćòÐă×üćäùāúÐòòðÙĄöïāí� 3(2-2-5)
  Digital Marketing for Bioindustry Business
� ğęĥõõĦėĞīĸġĞĦėõĦėĉęĦĈĈĨüĨċĥę� ĞĊĦčõĦėćʃċĦûõĦėĞīĸġĞĦėõĦėĉęĦĈ� õĦėěĨİøėĦĤğʃĒĘĉĨõėėĕöġû 
ĐĭʀĎėĨĲĔøıęĤõęĬɿĕęĭõøʀĦİďɻĦğĕĦĖ�õėĤĎěčõĦėĉĥĈĞĨčĳüÿīĹġ�ĒĘĉĨõėėĕğęĥûõĦėÿīĹġöġûĐĭʀĎėĨĲĔø�İĞʀčċĦûõĦėİĈĨčċĦû 
öġûęĭõøʀĦ�ďʅüüĥĖċĩĸĕĩĐęĉɿġõĦėĉĥĈĞĨčĳüĳčėĭďıĎĎõĦėĈĽĦİčĨčþĩěĨĉ�ĒĘĉĨõėėĕõĦėĎėĨĲĔøĳčĖĬøĈĨüĨċĥę�õĦėěĨüĥĖĐĭʀĎėĨĲĔø�
ĞɿěčďėĤĞĕõĦėĞīĸġĞĦėċĦûõĦėĉęĦĈĈĨüĨċĥę� õęĖĬċČʃõĦėĞīĸġĞĦėõĦėĉęĦĈĈĨüĨċĥęıĎĎĎĭėćĦõĦė� õĦėďėĤĖĬõĉʃĳþʀ 
İøėīġöɿĦĖĞĥûøĕġġčĴęčʃ�ıęĤİöʀĦĳüõĂğĕĦĖĒėĤėĦþĎĥāāĥĉĨøĬʀĕøėġûöʀġĕĭęĞɿěčĎĬøøę�Ē�Ĝ������ 	1%1"
�ĞĨċČĨ
ıęĤõĦėøĬʀĕøėġûĞĨċČĨöġûĐĭʀĎėĨĲĔøõĥĎõĦėċĽĦõĦėĉęĦĈĈĨüĨċĥęĞĽĦğėĥĎČĬėõĨüĐęĨĉĔĥćąʃþĩěĔĦĒ
� 1SJODJQMFT�PG�EJHJUBM�NBSLFUJOH�DPNNVOJDBUJPO�NBSLFUJOH�DPNNVOJDBUJPOT�TJUVBUJPO�BOBMZTJT�
PG�DPOTVNFS�CFIBWJPS�BOE�UBSHFU�HSPVQT�QVSDIBTF�EFDJTJPO�QSPDFTT�DPOTVNFS�QPTU�CVZ�CFIBWJPS�
DVTUPNFS�KPVSOFZT�EFDJTJPO�JOʻVFODJOH�GBDUPST�MJGFTUZMFT�EJHJUBM�BHF�DPOTVNFS�CFIBWJPS�DPOTVNFSTƭ�
SJHIUT�BOE�QSPUFDUJPO�DPOTVNQUJPO�SFTFBSDI�%JHJUBM�NBSLFUJOH�DPNNVOJDBUJPO�DPNQPOFOUT�JOUFHSBUFE�
EJHJUBM�NBSLFUJOH�DPNNVOJDBUJPO� TUSBUFHJFT� TPDJBM� OFUXPSLJOH��"EEJUJPOBMMZ�CF�BXBSF�PG�1FSTPOBM�
%BUB�1SPUFDUJPO�"DU�#�&�������	1%1"
SFHVMBUJPOT�DPOTVNFS�SJHIUT�BOE�QSPUFDUJPO�XIJMF�VTJOH�EJHJUBM�
NBSLFUJOH�GPS�CJPQSPEVDUT

�������� ČëèçćòÐă×ČôÿċæÓèăÓÐāòèĘāċùèüùĘāúòĀéëôăäïĀâàŞæāÖÙĄöïāí�� 3(2-2-5)  
 Business Plan and Presentation Techniques for Bioproducts
   
øěĦĕĞĽĦøĥā� ġûøʃďėĤõġĎ� öġûıĐčČĬėõĨü� õĦėĞėʀĦûĞėėøʃıčěøĨĈĳčõĦėĞėʀĦûČĬėõĨüĳğĕɿĳğʀĞġĈøęʀġûõĥĎıčěĲčʀĕ
ıęĤċĨĜċĦûöġûĉęĦĈ��ěĨČĩõĦėİöĩĖčıĐčČĬėõĨü�õĦėěĨİøėĦĤğʃĞĊĦčõĦėćʃċĦûČĬėõĨü�õĦėěĦûıĐčõĦėĉęĦĈ�ıĐčõĦė
ĐęĨĉ�ıĐčõĦėüĥĈõĦėċėĥĒĖĦõėĕčĬĝĖʃ�ıĐčõĦėİûĨč��õĦėüĥĈğĦığęɿûİûĨčċĬč�õĦėďėĤİĕĨčøěĦĕİďʇčĴďĴĈʀöġûıĐč
ČĬėõĨü��ğęĥõıęĤċĘĝĂĩõĦėčĽĦİĞčġĞīĸġďėĤİĔċĉɿĦû�Ķ�õĦėěĦûıĐčûĦč�õĦėčĽĦİĞčġċĩĸİğĕĦĤĞĕõĥĎęĭõøʀĦõęĬɿĕĉɿĦûĶ�
İčʀčõĦėďăĨĎĥĉĨõĦėčĽĦİĞčġĞīĸġĕĥęĉĨĕĩİĈĩĖ� õĦėĒĥĆčĦĎĬøęĨõĔĦĒĳčõĦėčĽĦİĞčġ� õĦėĉġĎøĽĦĊĦĕ� ıęĤõĦėĒĥĆčĦ 
õĦėİöĩĖčİĒīĸġõĦėĞīĸġĞĦėıęĤİċøčĨøõĦėčĽĦİĞčġ� õĦėčĽĦİĞčġõĦėİęɿĦİėīĸġûġĖɿĦûĞėʀĦûĞėėøʃ� � õĦėĐęĨĉĞīĸġċĩĸĕĩ
üėĨĖČėėĕıęĤøěĦĕėĥĎĐĨĈþġĎĉɿġĞĥûøĕİĒīĸġĒĥĆčĦĎĥćąĨĉĳğʀčĽĦİĞčġıĐčČĬėõĨüöġûĐęĨĉĔĥćąʃċĦûþĩěĔĦĒĴĈʀġĖɿĦû
ĕĩďėĤĞĨċČĨĔĦĒ
� 4JHOJʺDBODF�$PNQPOFOUT�PG�B�#VTJOFTT�1MBO�*OOPWBUJWF�JEFBT�UP�EFWFMPQ�GSFTI�QSPEVDUT�
JO� BDDPSEBODF�XJUI� JOEVTUSZ� USFOET� BOE�EJSFDUJWFT�1MBOOJOH� B� CVTJOFTT��"O� BOBMZTJT� PG� DPNQBOZ�
DJSDVNTUBODFT�4USBUFHZ�GPS�.BSLFUJOH�1MBOT�GPS�1SPEVDUJPO�1MBOT�GPS�.BOBHJOH�)VNBO�3FTPVSDFT�
#VEHFUBSZ�1MBOT�"WBJMBCJMJUZ�PG�'JOBODJOH�0QQPSUVOJUZ�&WBMVBUJPO�PG�#VTJOFTT�$PODFQUT�5IFPSJFT�BOE�
1SJODJQMFT�PG�1SFTFOUBUJPO��7BSJPVT�5ZQFT�PG�1MBOOJOH�1SFTFOUBUJPOT�"QQSPQSJBUF�GPS�$VTUPNFS�(SPVQT�
1BZ� "UUFOUJPO� UP� 0QFSBUJPOT� GPS�.VMUJNFEJB� 1SFTFOUBUJPOT�2VFTUJPOT� PO� 1SFTFOUBUJPO� 1FSTPOBMJUZ�
%FWFMPQNFOU� 3FTQPOTF� BOE� "EWBODFNFOU� $PNQPTJOH� GPS� $PNNVOJDBUJPO� BOE� 5FDIOJRVFT� PG�
1SFTFOUBUJPO�*OOPWBUJWF�%JTQMBZ�/BSSBUJWF�4UPSZUFMMJOH�%JBMPH�1SFTFOUJOH�#JPMPHJDBM�1SPEVDUTƭ�#VTJOFTT�
1MBO�XJUI�&ʹFDUJWFOFTT��&UIJDBM�1SPEVDUJPO�BOE�4PDJBM�3FTQPOTJCJMJUZ�UP�%FWFMPQ�(SBEVBUFT
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���������ïāøāüĀÖÐóøùĘāúòĀéüćäùāúÐòòðÙĄöïāí 3(3-0-6) 
 English for Bioindustry 
� ċĥõĝĤõĦėĞīĸġĞĦėĲĈĖĔĦĝĦġĥûõĘĝċĩĸİõĩĸĖěöʀġûõĥĎ�ēʅû�ĒĭĈ�ġɿĦč�ıęĤİöĩĖčİĒīĸġďăĨĎĥĉĨûĦč�ċĦûġĬĉĞĦğõėėĕ
þĩěĔĦĒ�øĽĦĜĥĒċʃċĦûġĬĉĞĦğõėėĕþĩěĔĦĒ�õĦėĞčċčĦ�İĒīĸġõĦėďăĨĎĥĉĨûĦčċĦûġĬĉĞĦğõėėĕþĩěĔĦĒ�õĦėēʅûĞĥĕĕčĦ�
õĦėčĽĦİĞčġĲĈĖõĦėĒĭĈıęĤõĦėİöĩĖč�ĐęõĦėěĨüĥĖ�õĦėġɿĦčøĭɿĕīġõĦėďăĨĎĥĉĨûĦč�õĦėġɿĦčĎċøěĦĕıęĤĉĽĦėĦ�õĦėİöĩĖč 
ĎċøěĦĕěĨüĥĖ�ıęĤĎċøěĦĕďėĨċĥĜčʃ�ıęĤõĦėİöĩĖčøĽĦıčĤčĽĦİĒīĸġõėĤĎěčõĦėďăĨĎĥĉĨûĦč��
� &OHMJTI�DPNNVOJDBUJPO�TLJMMT��MJTUFOJOH�TQFBLJOH�SFBEJOH�BOE�XSJUJOH�GPS�XPSL�JO�CJPJOEVTUSZ��
CJPJOEVTUSZ�WPDBCVMBSZ��DPOWFSTBUJPOT�GPS�XPSL�JO�CJPJOEVTUSZ��MJTUFOJOH�UP�TFNJOBS��PSBM�QSFTFOUBUJPO�
BOE�XSJUJOH�SFTFBSDI�SFTVMUT��SFBEJOH�XPSL�NBOVBM��SFBEJOH�UFYUCPPL�BOE�BSUJDMFT��DPNQPTJOH�SFTFBSDI�
BOE�SFWJFX�BSUJDMFT��BOE�XSJUJOH�BEWJDFT�GPS�XPSL�QSPDFTT����

���������ïāøāüĀÖÐóøċíĆēüÐāòċêŢèëĈśêòÿÐüéÐāòçćòÐă×üćäùāúÐòòðÙĄöïāí� �	�����

 English for Bioindustry Entrepreneurship
�� ĔĦĝĦġĥûõĘĝİĒīĸġõĦėĞīĸġĞĦėĔĦĖĳčıęĤėĤğěɿĦûġûøʃõė�õĦėĳğʀöʀġĕĭęİõĩĸĖěõĥĎĞĨčøʀĦıęĤĎėĨõĦė�ĔĦĝĦ
ġĥûõĘĝĞĽĦğėĥĎõĦėĎėĨõĦėęĭõøʀĦ�õĦėİüėüĦĉɿġėġû�õĦėİöĩĖčĐęõĦėďăĨĎĥĉĨûĦč�õĦėİöĩĖčüĈğĕĦĖġĨİęķõċėġčĨõĞʃ�õĦė
ĞčċčĦċĦûĲċėĜĥĒċʃ�İċøĲčĲęĖĩĞĦėĞčİċĜİĒīĸġĒĥĆčĦċĥõĝĤĔĦĝĦġĥûõĘĝ�ĔĦĝĦġĥûõĘĝĞĽĦğėĥĎĞĦĖûĦčõĦėĐęĨĉ 
õĦėøěĎøĬĕøĬćĔĦĒ�ėĤĎĎøûøęĥû�ĔĦĝĦġĥûõĘĝĞĽĦğėĥĎõĦėĉęĦĈ�õĦėĲúĝćĦıęĤďėĤþĦĞĥĕĒĥčČʃ
� &OHMJTI�GPS�JOUSBPSHBOJ[BUJPOBM�BOE�JOUFSPSHBOJ[BUJPOBM�DPNNVOJDBUJPO��HPPET�BOE�TFSWJDFT�
JOGPSNBUJPO�&OHMJTI�GPS�DVTUPNFS�TFSWJDF��OFHPUJBUJPO��PQFSBUJPOBM�SFTVMU�XSJUJOH��F�NBJM�XSJUJOH��UFMFQIPOF�
DPOWFSTBUJPO��JOGPSNBUJPO�UFDIOPMPHZ�GPS�&OHMJTI�TLJMM�EFWFMPQNFOU��&OHMJTI�GPS�QSPEVDUJPO�MJOF�RVBMJUZ�
DPOUSPM�JOWFOUPSZ�TZTUFN��&OHMJTI�GPS�NBSLFUJOH�BEWFSUJTFNFOU�BOE�QVCMJD�SFMBUJPOT

���������ċðòĀñöăæñāċíĆēüÐāòéòăčïÓČôÿùòśāÖüāÙĄí� �	�����

 Alcoholic Beverage Technology for Consumption  and Career Development
� üĬęþĩěěĨċĖĦıęĤþĩěİøĕĩöġûİøėīĸġûĈīĸĕıġęõġĢġęʃ� þčĨĈıęĤõėĤĎěčõĦėĐęĨĉİøėīĸġûĈīĸĕıġęõġĢġęʃ� 
õĦėĎėėüĬ�õĦėøěĎøĬĕøĬćĔĦĒ�õĦėĒĥĆčĦİøėīĸġûĈīĸĕıġęõġĢġęʃİĒīĸġĞĬöĔĦĒ�õĦėİĞīĸġĕİĞĩĖöġûİøėīĸġûĈīĸĕıġęõġĢġęʃ�
İċøčĨøõĦėďėĤİĕĨčøĬćĔĦĒċĦûďėĤĞĦċĞĥĕĐĥĞöġûİøėīĸġûĈīĸĕıġęõġĢġęʃ�İĜėĝĄĜĦĞĉėʃõĦėĐęĨĉ�ĞĊĦčõĦėćʃıęĤ
ıčěĲčʀĕċĦûõĦėĉęĦĈöġûĐęĨĉĔĥćąʃİøėīĸġûĈīĸĕıġęõġĢġęʃ�õĦėĈĽĦİčĨčČĬėõĨüıęĤõĂğĕĦĖċĩĸİõĩĸĖěöʀġûõĥĎİøėīĸġûĈīĸĕ
ıġęõġĢġęʃ�ďăĨĎĥĉĨõĦėõĦėĐęĨĉİøėīĸġûĈīĸĕıġęõġĢġęʃ�ıęĤõĦėďėĤİĕĨčøĬćĔĦĒċĦûďėĤĞĦċĞĥĕĐĥĞöġûİøėīĸġûĈīĸĕ
ıġęõġĢġęʃ
� .JDSPCJPMPHZ�BOE�CJPDIFNJTUSZ�PG�BMDPIPMJD�CFWFSBHFT��UZQFT�BOE�QSPEVDUJPO�PG�BMDPIPMJD�
CFWFSBHFT��QBDLJOH��RVBMJUZ� DPOUSPM�� EFWFMPQNFOU�PG� IFBMUIZ� BMDPIPMJD�CFWFSBHFT��EFUFSJPSBUJPO�PG�
BMDPIPMJD�CFWFSBHFT��UFDIOJRVF�JO�TFOTPSZ�FWBMVBUJPO�PG�BMDPIPMJD�CFWFSBHFT���QSPEVDUJPO�FDPOPNJDT��
NBSLFU�TJUVBUJPO�BOE� USFOE�PG�BMDPIPMJD�CFWFSBHF�QSPEVDUT��CVTJOFTT�PQFSBUJPOT�BOE� MBXT�SFMBUFE�
UP�BMDPIPMJD�CFWFSBHFT��MBCPSBUPSJFT�BCPVU�BMDPIPMJD�CFWFSBHFT��QSPEVDUJPO�BOE�BTTFTTNFOU�PG�UIF�
TFOTPSZ�RVBMJUZ�PG�BMDPIPMJD�CFWFSBHFT

�������� èöĀäÐòòðÑüÖüāúāòúðĀÐãĀĔÖċãăðċÙăÖíāâăÙñŞ� �	�����
��
 Innovations of Commercial Traditional Fermented Foods
� ĎċĎĦċöġûüĬęĨčċėĩĖʃĳčġĦğĦėğĕĥõĈĥĹûİĈĨĕ� õĦėİďęĩĸĖčıďęûċĦûõĦĖĔĦĒıęĤİøĕĩöġûġĦğĦėėĤğěɿĦû
õĦėğĕĥõ� õėėĕěĨČĩõĦėĐęĨĉıęĤõĦėøěĎøĬĕõĦėğĕĥõġĦğĦėĈĥĹûİĈĨĕþčĨĈĉɿĦû� Ķ� čěĥĉõėėĕöġûġĦğĦėğĕĥõĈĥĹûİĈĨĕ�
ďăĨĎĥĉĨõĦėõĦėĐęĨĉġĦğĦėğĕĥõďėĤİĔċĉɿĦû�Ķ��
� 3PMFT�PG�NJDSPPSHBOJTNT�JO�USBEJUJPOBM�GFSNFOUFE�GPPET��QIZTJDBM�BOE�DIFNJDBM�DIBOHFT�
PDDVSSFE� EVSJOH� GFSNFOUBUJPO�� GFSNFOUBUJPO� QSPDFTTFT� BOE� QSPDFTT� DPOUSPM� PG� WBSJPVT� USBEJUJPOBM�
GFSNFOUFE�GPPET��JOOPWBUJPOT�PG�USBEJUJPOBM�GFSNFOUFE�GPPET��MBCPSBUPSJFT�BCPVU�QSPEVDUJPO�PG�EJʹFSFOU�
UZQFT�PG�GFSNFOUFE�GPPE
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�������� üāúāòČúŚÖüèāÓä×āÐùāúòŚāñČôÿČíôÖÐŞäüè� �	�����

 Future Food from Algae and Plankton
� þĩěěĨċĖĦöġûĞĦğėɿĦĖıęĤıĒęûõʃĉġč�õĦėüĥĈüĽĦıčõ�þčĨĈöġûĞĦğėɿĦĖıęĤıĒęûõʃĉġč�ċĩĸĕĩøěĦĕĞĽĦøĥā
ċĦûİĜėĝĄõĨü�ġĬďõėćʃċĩĸĞĽĦøĥāıęĤġĦğĦėĞĽĦğėĥĎİęĩĹĖûĞĦğėɿĦĖıęĤıĒęûõʃĉġč�ěĨČĩõĦėİĒĦĤİęĩĹĖû�ďʅüüĥĖċĩĸĕĩĐęĉɿġ 
õĦėİüėĨā� ěĨČĩõĦėİõķĎİõĩĸĖěıęĤġĎığʀû� ďʅāğĦõĦėďčİďɹʉġč� ġûøʃďėĤõġĎċĦûİøĕĩöġûĞĦğėɿĦĖıęĤıĒęûõʃĉġč�
øĬćøɿĦċĦûġĦğĦėıęĤďėĤĲĖþčʃĉɿĦû�Ķ�öġûĞĦğėɿĦĖıęĤıĒęûõʃĉġč�õĦėĐęĨĉĞĦėċĩĸĕĩĕĭęøɿĦĞĭûüĦõĞĦğėɿĦĖıĒęûõʃ
ĉġč�ĊĥûďăĨõėćʃĞĦğėĥĎİĒĦĤİęĩĹĖûĞĦğėɿĦĖıęĤıĒęûõʃĉġč�õĦėďėĤĖĬõĉʃĳþʀĞĦğėɿĦĖıęĤıĒęûõʃĉġčĳčĈʀĦčġĦğĦė�
ġĦğĦėığɿûġčĦøĉüĦõĞĦğėɿĦĖıęĤıĒęûõʃĉġč�ďăĨĎĥĉĨõĦėċĩĸĞġĈøęʀġûõĥĎİčīĹġğĦĔĦøĎėėĖĦĖ
� #JPMPHZ�PG�BMHBF�BOE�QMBOLUPO�DMBTTJʺDBUJPO�PG�BMHBF�BOE�QMBOLUPO�UZQFT�BOE�TUSBJOT�PG�
BMHBF�BOE�QMBOLUPO�XJUI�FDPOPNJD� JNQPSUBODF�� JNQPSUBOU�FRVJQNFOU�BOE�NFEJVN� GPS� BMHBF�BOE�
QMBOLUPO�DVMUJWBUJPO��DVMUJWBUJPO�NFUIPET�GBDUPST�BʹFDUJOH�HSPXUI�NFUIPET�PG�IBSWFTUJOH�BOE�ESZJOH�
DPOUBNJOBUJPO�QSPCMFNT�� DIFNJDBM� DPNQPTJUJPO�PG� BMHBF�BOE�QMBOLUPO�� � OVUSJUJWF� WBMVF�BOE�PUIFS�
CFOFʺUT�PG�BMHBF�BOE�QMBOLUPO��QSPEVDUJPO�PG�IJHI�WBMVF�QSPEVDUT�GSPN�BMHBF�BOE�QMBOLUPO��SFBDUPS�
GPS�BMHBF�BOE�QMBOLUPO�DVMUJWBUJPO��UIF�BQQMJDBUJPO�PG�BMHBF�BOE�QMBOLUPO�JO�GPPE��GVUVSF�GPPE�GSPN�
BMHBF�BOE�QMBOLUPO��MBCPSBUPSJFT�UIBU�DPSSFTQPOEJOH�XJUI�UIF�DPOUFYU�JO�UIF�MFDUVSF

�������� čêòäĄè×āÐíĆÙĎèüāúāòČôÿċÓòĆēüÖãĆēð� �	�����

 Plant-based Protein in Foods and Beverages
� øěĦĕğĕĦĖıęĤøěĦĕĞĽĦøĥāöġûġĦğĦėüĦõĒīþ�ıčěĲčʀĕöġûġĦğĦėüĦõĒīþ�ığęɿûěĥĉĊĬĈĨĎ�öġûġĦğĦėüĦõ
Ēīþ�ĲďėĉĩčüĦõĒīþıęĤõĦėĞõĥĈĲďėĉĩčüĦõĒīþ�ġûøʃďėĤõġĎċĩĸþɿěĖĳčõĦėıďėėĭďġĦğĦėüĦõĒīþ�ďėĤİĔċöġûġĦğĦė 
üĦõĒīþıęĤčěĥĉõėėĕõĦėıďėėĭďġĦğĦėüĦõĒīþ�İøėīĸġûĈīĸĕüĦõĒīþ�İčīĹġĞĥĉěʃüĦõĒīþ��õĦėčĽĦİĞčġĐęĨĉĔĥćąʃĲďėĉĩč
üĦõĒīþ�ďăĨĎĥĉĨõĦėċĩĸĞġĈøęʀġûõĥĎİčīĹġğĦĔĦøĎėėĖĦĖ
� .FBOJOH�BOE� JNQPSUBODF�PG�QMBOU�CBTFE� GPPE�� USFOET� JO�QMBOU�CBTFE� GPPE�� SBX�NBUFSJBM�
TPVSDFT�PG�QMBOU�GPPET��QMBOU�QSPUFJO�BOE�QMBOU�QSPUFJO�FYUSBDUJPO��JOHSFEJFOU�UP�IFMQ�JO�UIF�QSPDFTTJOH�
PG�QMBOU�GPPET��UZQFT�PG�QMBOU�CBTFE�GPPE�BOE�QMBOU�CBTFE�GPPE�QSPDFTTJOH�JOOPWBUJPOT�QMBOU�CBTFE�
ESJOLT�BOE�QMBOU�CBTFE�NFBU��QSFTFOUBUJPO�PG�QMBOU�QSPUFJO�QSPEVDUT��MBCPSBUPSJFT�UIBU�DPSSFTQPOEJOH�
XJUI�UIF�DPOUFYU�JO�UIF�MFDUVSF��
 
�������� čòÖÖāèëôăäíĆÙċíĆēüÐāòëôăäöĀäåćãăéùĘāúòĀéüèāÓä 3(2-2-5)
 Factories for Producing Raw Materials for The Future
�� õĦėġġõıĎĎõĦėďęĭõĒīþıĎĎďęġĈİþīĹġĳčėĤĎĎďɶĈğėīġõĪĸûďɶĈ�ċĩĸĕĩõĦėøěĎøĬĕďʅüüĥĖõĦėĐęĨĉ�ďėĨĕĦćıĞû�
øěĦĕĖĦěøęīĸč�ıĞû�ġĬćğĔĭĕĨ�øěĦĕþīĹč�ĞĔĦĒĎėėĖĦõĦĜ�İþɿč�ďėĨĕĦćġġõÿĨİüč�ďėĨĕĦćøĦėʃĎġčĴĈġġõĴÿĈʃ�øěĦĕĈĥčĴġ 
ėěĕċĥĹûõĦėďęĭõĒīþĳčĲėûİėīġčċĩĸĕĩõĦėĊɿĦĖİċġĦõĦĜ� ĲĈĖĳþʀøěĦĕėĭʀİėīĸġûĴÿĲøėİĕĉėĨõ� ĳčõĦėďėĥĎĞĔĦĒġĦõĦĜ 
õĦėĳþʀĒĥĈęĕĳčõĦėĊɿĦĖİċġĦõĦĜ�õĦėġġõıĎĎþɿġûİďɶĈİĒīĸġõĦėėĤĎĦĖġĦõĦĜėĤĎĎõĦėęĈġĬćğĔĭĕĨĲĈĖõĦėėĤİğĖčĹĽĦ 
õĦėġġõıĎĎõĦėėĤĎĦĖġĦõĦĜıĎĎĎĥûøĥĎ�ıęĤõĦėėĤĎĦĖġĦõĦĜıĎĎČėėĕþĦĉĨ�ėĤĎĎõĦėĳþʀčĹĽĦċĩĸİğĕĦĤĞĕ�õĦėİęīġõ 
ěĨČĩİĒĦĤďęĭõĳčėĤĎĎĉɿĦû�Ķ�õĦėďęĭõĒīþĴĢĲĈėĲďčĨõĞʃıĎĎēɶęʃĕĎĦû�ıęĤėĤĎĎěĥĞĈĬğčĦ�õĦėİęīġõþčĨĈöġûĒīþċĩĸ
İğĕĦĤĞĕ�õĦėĎėĨğĦėĉʀčċĬčıęĤøěĦĕøĬʀĕċĬčõĦėďęĭõĒīþĳčĲėûİėīġčċĥĹûĞġûėĤĎĎ
�� *O�EFTJHOJOH�BTFQUJD�QMBOU�DVMUJWBUJPO� JO�DMPTFE�PS�TFNJ�DMPTFE�TZTUFNT� UIF�QSPEVDUJPO�
GBDUPST�BSF�DPOUSPMMFE�JODMVEJOH�UIF�BNPVOU�PG�MJHIU�XBWFMFOHUI�MJHIU�UFNQFSBUVSF�IVNJEJUZ�BOE�
BUNPTQIFSJD� DPOEJUJPOT� TVDI� BT� PYZHFO� DBSCPO� EJPYJEF� DPOUFOU� BOE� WBQPS� QSFTTVSF� JODMVEJOH�
HSPXJOH�QMBOUT�JO�HSFFOIPVTFT�XJUI�WFOUJMBUJPO�VTJOH�LOPXMFEHF�PG�QTZDIPNFUSJDT�JO�BEKVTUJOH�UIF�
XFBUIFS�VTJOH�GBOT�UP�WFOUJMBUF�BJS�PQFO�EFTJHO�GPS�WFOUJMBUJPO�TZTUFN�GPS�SFEVDJOH�UIF�UFNQFSBUVSF�CZ�
FWBQPSBUJOH�XBUFS��GPSDF�WFOUJMBUJPO�BOE�OBUVSBM�WFOUJMBUJPO�EFTJHO��BQQSPQSJBUF�XBUFS�VTBHF�TZTUFN�
BOE�TFMFDUJOH�DVMUJWBUJPO�NFUIPET�JO�WBSJPVT�TZTUFNT�TVDI�BT�IZESPQPOJD�UIJO�ʺMN�BOE�UIJDL�CFE�
TZTUFNT��TFMFDUJOH�BQQSPQSJBUF�UZQFT�PG�QMBOUT��DPTU�NBOBHFNFOU�BOE�DPTU�FʹFDUJWFOFTT�PG�HSPXJOH�
QMBOUT�JO�CPUI�HSFFOIPVTF�TZTUFNT
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�������� íóÐøċÓðĄČôÿëôăäïĀâàŞċÙăÖíāâăÙñŞ� �	�����

 Phytochemistry and Commercial Products
� õĦėĞõĥĈıęĤıĖõĞĦėĐĞĕĲĈĖĳþʀİċøčĨøĉɿĦû� Ķ� õĦėĒĨĞĭüčʃĞĭĉėĲøėûĞėʀĦûĈʀěĖěĨČĩċĦûĞİďøĲċĞĲøďɷ� 
ĞĦėĞĽĦøĥāĳčĒīþĞĕĬčĴĒėıęĤĘċČĨļċĦûþĩěĔĦĒ�öʀġøěėėĤěĥûĳčõĦėĳþʀĞĕĬčĴĒė�ĐęĨĉĔĥćąʃüĦõĞĦėĞõĥĈöġûĞĕĬčĴĒė
ıęĤõĦėďėĤĖĬõĉʃ�ıęĤďăĨĎĥĉĨõĦėċĩĸĞġĈøęʀġûõĥĎİčīĹġğĦĔĦøĎėėĖĦĖ
� &YUSBDUJPO�BOE�TFQBSBUJPO�PG�NJYUVSFT�VTJOH�WBSJPVT�UFDIOJRVFT��WFSJʺDBUJPO�PG�UIF�TUSVDUVSBM�
GPSNVMB�CZ�TQFDUSPTDPQZ��JNQPSUBOU�TVCTUBODFT�JO�NFEJDJOBM�QMBOUT�BOE�CJPMPHJDBM�BDUJWJUJFT��QSFDBVUJPOT�
GPS�VTJOH�IFSCT��QSPEVDUT�GSPN�IFSCBM�FYUSBDUT�BOE�BQQMJDBUJPOT��MBCPSBUPSJFT�UIBU�DPSSFTQPOEJOH�XJUI�
UIF�DPOUFYU�JO�UIF�MFDUVSF

�������� čïÙèċïùĀÙùĘāúòĀéċÓòĆēüÖùĘāüāÖ� 3(2-2-5)
 Nutraceutical for Cosmetics
� õĦėĎĭėćĦõĦėĈʀĦčİøĕĩġĦğĦė�İĔĞĥþĲĔþčĦ�İĔĞĥþİěċ�İĒīĸġõĦėĒĥĆčĦěĥĉĊĬĈĨĎıęĤĞĦėĤĞĽĦøĥāüĦõġĦğĦė
İďʇčİøėīĸġûĞĽĦġĦû�ığęɿûċĩĸĕĦıęĤøĬćĞĕĎĥĉĨöġûěĥĉĊĬĈĨĎ�ěĨĉĦĕĨčĉɿĦû�Ķ�ıėɿČĦĉĬ�ġĦğĦėüĦõĒīþ�ġĦğĦėüĦõĞĥĉěʃ�ġĦğĦė 
üĦõİþīĹġüĬęĨčċėĩĖʃ� ĜĪõĝĦďėĤĲĖþčʃıęĤĲċĝöġûİøėīĸġûĞĽĦġĦûċĩĸĕĩěĥĉĊĬĈĨĎıęĤĞĦėġġõĘċČĨļüĦõġĦğĦė� õĦėĳþʀõęĨĸč
ğġĕıęĤĞĩüĦõġĦğĦėĳčİøėīĸġûĞĽĦġĦû�õĦėĒĥĆčĦĉĽĦėĥĎİøėīĸġûĞĽĦġĦûċĩĸĕĩěĥĉĊĬĈĨĎ�ıęĤĞĦėġġõĘċČĨļüĦõġĦğĦė�õĦė
ĜĪõĝĦĉĽĦėĥĎġĦğĦėİĒīĸġĐĨěõėĤüɿĦûĳĞ�ęĈėĨĹěėġĖ�ıęĤĉʀĦčġčĬĕĭęġĨĞėĤĳčĐĭʀĞĭûěĥĖ
� *OUFHSBUJPO�PG�GPPE�DIFNJTUSZ�QIBSNBDFVUJDBM�GPPE�BOE�QIBSNBDPHOPTZ�GPS�SBX�NBUFSJBM�
EFWFMPQNFOU�BOE�BDUJWF�JOHSFEJFOUT�GSPN�GPPE�GPS�DPTNFUJD��TPVSDFT�BOE�QSPQFSUJFT�PG�SBX�NBUFSJBMT�
WJUBNJOT�NJOFSBMT�QMBOU�CBTFE� GPPE�BOJNBM�CBTFE� GPPE�BOE� GPPE� GSPN�NJDSPPSHBOJTNT��TUVEZJOH�
BEWBOUBHFT�BOE�EJTBEWBOUBHFT�PG�GPPE�CBTFE�DPTNFUJDT��VTJOH�GPPE�ʻBWPST�BOE�DPMPST�JO�DPTNFUJDT��
EFWFMPQJOH�GPPE�CBTFE�DPTNFUJD�GPSNVMBUJPOT��TUVEZJOH�GPPE�SFDJQFT�GPS�SBEJBOU�TLJO�XSJOLMF�SFQBJS�
BOE�BOUJPYJEBOU�GPS�UIF�BHFE

�������� ùćÓèçéĘāéĀã×āÐ×ćôăèæòĄñŞČôÿíĆÙùðćèďíò 3(2-2-5)
 Aromatherapy from Microorganisms and Medicinal Plants  
� øěĦĕėĭʀĒīĹčĄĦčİõĩĸĖěõĥĎİøĕĩöġûčĹĽĦĕĥčėĤİğĖûɿĦĖüĦõüĬęĨčċėĩĖʃıęĤĒīþİĎīĹġûĉʀč�ĞėĩėěĨċĖĦöġûõęĨĸč�ėĤĎĎ
õĦėĈĕ�õęĨĸč�þčĨĈöġûİøėīĸġûğġĕ�ıęĤĞĦėċĩĸĳğʀøěĦĕğġĕĉɿĦû�Ķ�ěĥĉĊĬĈĨĎ�õėĤĎěčõĦėĐęĨĉ�õĦėěĨİøėĦĤğʃøĬćĔĦĒ�
ıęĤõĦėďėĤİĕĨčõęĨĸčğġĕĲĈĖĳþʀďėĤĞĦċĞĥĕĐĥĞ� ĐęĨĉĔĥćąʃċĩĸĕĩõęĨĸčğġĕ� ďăĨĎĥĉĨõĦėċĩĸĞġĈøęʀġûõĥĎİčīĹġğĦĔĦø
ĎėėĖĦĖ
� #BTJD�LOPXMFEHF�BCPVU�FTTFOUJBM�PJM�GSPN�.JDSPPSHBOJTNT�BOE�QMBOUT��UZQFT�PG�BSPNBUJD�
DPNQPVOET�SBX�NBUFSJBM�QSPEVDUJPO�QSPDFTT�RVBMJUZ�BOBMZTJT�BOE�TFOTPSZ�SFDFQUPS�BOE�FWBMVBUJPO�
BSPNB�QSPEVDUT��MBCPSBUPSJFT�UIBU�DPSSFTQPOEJOH�XJUI�UIF�DPOUFYU�JO�UIF�MFDUVSF

�������� �èāčèċæÓčèčôñĄÙĄöïāí� �	�����

 Nanobiotechnology
� ğęĥõõĦėıęĤċĘĝĂĩċĩĸİõĩĸĖěöʀġûõĥĎčĦĲčİċøĲčĲęĖĩþĩěĔĦĒ�ěĥĞĈĬčĦĲčĴĢĎėĨĈþĩěĔĦĒ�ıęĤěĥĞĈĬčĦĲčþĩěĔĦĒ�
ĉĥěİėɿûďăĨõĨėĨĖĦčĦĲčþĩěĔĦĒ�øěĦĕõʀĦěğčʀĦĳčõĦėĒĥĆčĦİċøĲčĲęĖĩþĩěĔĦĒġĖɿĦûėěĈİėķě�õĦėġġõıĎĎ�õĦėĞėʀĦûěĥĞĈĬ
čĦĲčþĩěĔĦĒ�İøėīĸġûĕīġġĬďõėćʃĞĽĦğėĥĎčĦĲčİċøĲčĲęĖĩþĩěĔĦĒ�õĦėďėĤĖĬõĉʃĳþʀûĦčċĦûĈʀĦčõĦėıĒċĖʃ�õĦėİõĝĉė�
ġĦğĦė�ġĬĉĞĦğõėėĕĒęĥûûĦčıęĤěĥĞĈĬİøĕĩ�ıčěĲčʀĕıęĤøěĦĕõʀĦěğčʀĦĳğĕɿċĩĸİõĨĈıčěĲčʀĕĳčġčĦøĉ�ıęĤõĦėİĉĨĎĲĉ
ċĩĸęĹĽĦĞĕĥĖĳčĞĦöĦĈʀĦččĦĲčİċøĲčĲęĖĩþĩěĔĦĒ�ďăĨĎĥĉĨõĦėċĩĸĞġĈøęʀġûõĥĎİčīĹġğĦĔĦøĎėėĖĦĖ
� 1SJDJQMFT�BOE� UIFPSZ�PG�OBOPCJPUFDIOPMPHZ��OBOP�CJP�IZCSJE�NBUFSJBMT�OBOPCJPNBUFSJBMT�
OBOPCJPDBUBMZTU��SBQJEMZ�BEWBODF�FWPMWJOH�OBOPCJPUFDIOPMPHZ��EFTJHO�BOE�TZOUIFTFT�PG�OBOPCJPNBUFSJBMT��
UPPMT� BOE� JOTUSVNFOUBUJPO� GPS� OBOPCJPUFDIOPMPHZ�� BQQMJDBUJPO� PG� OBOPCJPUFDIOPMPHZ� JO�NFEJDBM�
BHSJDVMUVSF�GPPE�FOFSHZ�BOE�DIFNJDBM�JOEVTUSZ��SFDFOU�BEWBODFT�GVUVSF�USFOE�BOE�TUBUF�PG�UIF�BSU�
HSPXJOH�JO�ʺFME�PG�OBOPCJPUFDIOPMPHZ��MBCPSBUPSJFT�UIBU�DPSSFTQPOEJOH�XJUI�UIF�DPOUFYU�JO�UIF�MFDUVSF
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���������ċæÓčèčôñĄÙĄöïāíċíĆēüíôĀÖÖāèæãČæè�� �	�����

 Biotechnology for Renewable Energy
�� õĦėďėĤĖĬõĉʃĳþʀİċøĲčĲęĖĩþĩěĔĦĒİĒīĸġõĦėĐęĨĉĒęĥûûĦčċĈıċč�õʁĦÿþĩěĔĦĒ�İġċĦčġę�ĴĎĲġĈĩİÿę�İþīĹġ
İĒęĨûþĩěĔĦĒ�ěĥĉĊĬĈĨĎċĩĸĳþʀĳčõĦėĐęĨĉ�İċøĲčĲęĖĩċĩĸĳþʀĳčõĦėĐęĨĉ�õĦėøĥĈıĖõıęĤõĦėċĽĦĳğʀĎėĨĞĬċČĨļ�õĦėĉėěüĞġĎ
ıęĤøěĎøĬĕøĬćĔĦĒ� õĦėİõķĎėĥõĝĦ� ĐęõėĤċĎöġûõėĤĎěčõĦėĐęĨĉ� ĉɿġĞĨĸûıěĈęʀġĕ� õĦėüĥĈõĦėöġûİĞĩĖ� ıęĤ 
õĦėĎĽĦĎĥĈčĹĽĦİĞĩĖüĦõõėĤĎěčõĦėĐęĨĉ�øěĦĕďęġĈĔĥĖĳčõĦėďăĨĎĥĉĨûĦčċĦûġĬĉĞĦğõėėĕ�ıęĤĞĊĦčõĦėćʃİċøĲčĲęĖĩ
þĩěĔĦĒİĒīĸġĒęĥûûĦčċĈıċčĳčďʅüüĬĎĥč
� #JPUFDIOPMPHZ� BQQMJDBUJPO� GPS� SFOFXBCMF� FOFSHZ� QSPEVDUJPO� CJPHBT� FUIBOPM� CJPEJFTFM�
CJPGVFM�� SBX�NBUFSJBM� GPS�QSPEVDUJPO�QSPEVDUJPO�UFDIOPMPHZ�FYUSBDUJPO�BOE�QVSJʺDBUJPO� JOTQFDUJPO�
BOE� RVBMJUZ� DPOUSPM� TUPSBHF�� FʹFDU� PG� QSPEVDUJPO� QSPDFTT� PO� FOWJSPONFOU�� QSPEVDUJPO�QSPDFTT�
XBTUF�NBOBHFNFOU�BOE�XBTUFXBUFS� USFBUNFOU�� JOEVTUSJBM�PQFSBUJPO�TBGFUZ�BOE�DVSSFOU�TJUVBUJPO�PG�
CJPUFDIOPMPHZ�GPS�SFOFXBCMF�FOFSHZ

�������� öĀùãćÙĄöïāí�� �	�����
�
 Biomaterials
�� øěĦĕėĭʀĒīĹčĄĦčİõĩĸĖěõĥĎěĥĞĈĬþĩěĔĦĒ�õĦėüĽĦıčõďėĤİĔċöġûěĥĞĈĬþĩěĔĦĒ�İċøĲčĲęĖĩõĦėĐęĨĉ�ıęĤ��öĪĹčėĭď 
ěĥĞĈĬþĩěĔĦĒ�õĦėĒĨĞĭüčʃİġõęĥõĝćʃıęĤċĈĞġĎĞĕĎĥĉĨěĥĞĈĬþĩěĔĦĒ�õĦėĳþʀďėĤĲĖþčʃüĦõěĥĞĈĬþĩěĔĦĒċĦûĈʀĦčõĦėıĒċĖʃ�
õĦėİõĝĉė�ġĦğĦė�ĒęĥûûĦč�ġĬĉĞĦğõėėĕěĥĞĈĬıęĤġīĸč�Ķ�ıčěĲčʀĕıęĤěĨċĖĦõĦėøěĦĕõʀĦěğčʀĦöġûěĥĞĈĬþĩěĔĦĒ
� #BTJD�LOPXMFEHF�BCPVU�CJPNBUFSJBMT�DMBTTJʺDBUJPO�PG�CJPNBUFSJBMT��UFDIOPMPHZ�PG�QSPEVDUJPO�
BOE� GPSNJOH� PG� CJPNBUFSJBMT�� JEFOUJʺDBUJPO� BOE� QSPQFSUZ� UFTUJOH� PG� CJPNBUFSJBMT�� UIF� VUJMJ[BUJPO� PG�
CJPNBUFSJBMT�JO�UIF�NFEJDBM�BHSJDVMUVSF�GPPE�FOFSHZ�BOE�NBUFSJBM�JOEVTUSZ�FUD���USFOET�BOE�BEWBODFT�
JO�CJPNBUFSJBMT

�������� ċæÓčèčôñĄÙĄöïāíÐĀéüĀäôĀÐøâŞÙćðÙèČôÿÐāòæŚüÖċæĄēñö��� �	�����

 Biotechnology with Communities Identity and Tourism
� õĦėĜĪõĝĦěĥĆčČėėĕıęĤġĥĉęĥõĝćʃþĬĕþčċʀġûĊĨĸčĞĕĥĖĳğĕɿ�õĦėĊɿĦĖċġĈġûøʃøěĦĕėĭʀċĦûİċøĲčĲęĖĩþĩěĔĦĒ
ĞĭɿþĬĕþč�õėĤĎěčõĦėõĦėġġõıĎĎıęĤĞėʀĦûčěĥĉõėėĕĈʀěĖĉĥěİġûüĦõċėĥĒĖĦõėþĩěĔĦĒğėīġěĥĞĈĬċĩĸğĦĴĈʀûɿĦĖĳčċʀġûĊĨĸč 
õĦėĳþʀõęĖĬċČʃõĦėüĥĈõĦėčěĥĉõėėĕöġûþĬĕþčġġõĞĭɿĉęĦĈİĒīĸġõĦėĒĦćĨþĖʃ�øěĦĕğęĦõğęĦĖċĦûþĩěĔĦĒõĥĎġĥĉęĥõĝćʃ
þĬĕþčĞĭɿõĦėċɿġûİċĩĸĖěİþĨûĞėʀĦûĞėėøʃ�õĦėöĥĎİøęīĸġčõĦėċɿġûİċĩĸĖěĎčĒīĹčĄĦčøěĦĕğęĦõğęĦĖċĦûþĩěĔĦĒ�õĦėĞėʀĦû
ėĭďıĎĎõĦėċɿġûİċĩĸĖěıĎĎþĩěĨĉěĨĊĩĳğĕɿĳğʀĞġĈøęʀġûõĥĎõĦėĒĥĆčĦġĖɿĦûĖĥĸûĖīčċĩĸıċʀüėĨû��
� "�TUVEZ�GPS�UIF�FUIJDT�BOE�JEFOUJUZ�PG�NPEFSO�MPDBM�DPNNVOJUJFT��USBOTGFS�UIF�LOPXMFEHF�PG�
CJPUFDIOPMPHZ�JOUP�UIF�DPNNVOJUZ��UIF�QSPDFTT�PG�EFTJHOJOH�BOE�JOOPWBUJOH�JUTFMG�GSPN�CJPSFTPVSDFT�
BOE�FBTJMZ� MPDBMMZ�BWBJMBCMF�NBUFSJBMT��VTJOH� JOOPWBUJWF�NBOBHFNFOU�TUSBUFHJFT�PG�DPNNVOJUJFT� JOUP�
DPNNFSDJBM�NBSLFUT���CJPEJWFSTJUZ�BOE�DPNNVOJUZ� JEFOUJUZ� JOUP�DSFBUJWF�UPVSJTN��UPVSJTN�ESJWFO�CZ�
CJPEJWFSTJUZ�CBTFE�UPVSJTN���DSFBUJOH�OFX�OPSNBM�PG�UPVSJTN�BMJHOFE�XJUI�USVF�TVTUBJOBCMF�EFWFMPQNFOU��

��������Ðāò÷ąÐøāúĀöÑśüæĄēèŚāùèĎ×æāÖüćäùāúÐòòðÙĄöïāí����� �	�����

 Selected Topics in Bioindustry 
� İęīġõĜĪõĝĦğĥěöʀġċĩĸčɿĦĞčĳüıęĤċĥčĞĕĥĖĉĦĕøěĦĕĞčĳüöġûčĥõĜĪõĝĦ�ıęĤĉĦĕøěĦĕõʀĦěğčʀĦöġûĜĦĞĉėʃ
ġĬĉĞĦğõėėĕþĩěĔĦĒİĒīĸġČĬėõĨü
� $IPPTF� UP� TUVEZ� JOUFSFTUJOH� BOE� VQ�UP�EBUF� UPQJDT� CBTFE� PO� TUVEFOU� JOUFSFTU� BOE� UIF�
BEWBODFNFOU�PG�#JPJOEVTUSZ�GPS�#VTJOFTT
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�������� ùúÐă×÷ąÐøāČôÿÐāò÷ąÐøāċÙăÖéĈòâāÐāòÐĀéÐāòæĘāÖāè� 6(600)
 Cooperative and Work Integrated Education
� ěĨþĦĎĥûøĥĎõɿġč���ĉĦĕİûīĸġčĴööġûĞĦöĦěĨþĦ�ıęĤĐɿĦčõĦėġĎėĕİĉėĩĖĕøěĦĕĒėʀġĕõɿġčĴďďăĨĎĥĉĨûĦčĞğõĨü 
ĜĪõĝĦĴĕɿčʀġĖõěɿĦ� ��� þĥĸěĲĕûõĦėďăĨĎĥĉĨûĦčüėĨûİĞĕīġčğčĪĸûİďʇčĒčĥõûĦčĳčĞĊĦčďėĤõġĎõĦėċĩĸĕĩõĦėĈĽĦİčĨčûĦč
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� 8JSFMFTT�/FUXPSLJOH�BOE�4FDVSJUZ
�������� õĦėĉėěüüĥĎıęĤõĦėěĨčĨüýĥĖõĦėĎĬõėĬõ�� �	�����

� *OUSVTJPO�%FUFDUJPO�BOE�%JBHOPTJT
�������� İøėīġöɿĦĖĴøęİġčĉʃıęĤİÿĨėʃēİěġėʃ��� �	�����

� $MJFOU�BOE�4FSWFS�/FUXPSLT����
�������� õĦėĉġĎĞčġûĉɿġİğĉĬõĦėćʃıęĤõĦėēɹʉčēĭ�� �	�����

� *ODJEFOU�3FTQPOTFT�BOE�%JTBTUFS�3FDPWFSZ
�������� õĦėİöĩĖčĞøėĨďĉʃİĒīĸġøěĦĕĕĥĸčøûďęġĈĔĥĖĴÿİĎġėʃ� �	�����

� $ZCFS�4FDVSJUZ�4DSJQUJOH
�������� ěĨċĖĦõĦėöʀġĕĭęİĒīĸġøěĦĕĕĥĸčøûďęġĈĔĥĖĴÿİĎġėʃ� �	�����

� %BUB�4DJFODF�GPS�$ZCFS�4FDVSJUZ
�������� õĦėċĈĞġĎİüĦĤėĤĎĎ�� �	�����

� 1FOFUSBUJPO�5FTUJOH
�������� õĦėüĥĈõĦėĜĭčĖʃďăĨĎĥĉĨõĦėĈʀĦčøěĦĕĕĥĸčøûďęġĈĔĥĖ�� �	�����

� 4FDVSJUZ�0QFSBUJPO�$FOUFS
�������� õĦėĎėĨğĦėøěĦĕİĞĩĸĖûıęĤõĦėėĥĎėġûøěĦĕĕĥĸčøûďęġĈĔĥĖĴÿİĎġėʃ� �	�����

� $ZCFS�4FDVSJUZ�3JTL�.BOBHFNFOU�BOE�"TTVSBODF�
�������� ďʅāāĦďėĤĈĨĝĄʃıęĤõĦėİėĩĖčėĭʀöġûİøėīĸġû� �	�����

� "SUJʺDJBM�*OUFMMJHFODF�BOE�.BDIJOF�-FBSOJOH��
�������� øěĦĕĕĥĸčøûďęġĈĔĥĖöġûėĤĎĎøęĦěĈʃ�� �	�����

� $MPVE�4ZTUFN�4FDVSJUZ
�������� čĨĉĨěĨċĖĦĜĦĞĉėʃĴÿİĎġėʃ� �	�����

� $ZCFS�'PSFOTJDT
�������� ĲøėûûĦčěĨüĥĖøěĦĕĕĥĸčøûďęġĈĔĥĖĴÿİĎġėʃ� �	�����
�
� $ZCFS�4FDVSJUZ�3FTFBSDI�1SPKFDU
� /<�:D-?5	�H)ĉ!Ċ5*	/ĉ:�� ab�3!ĉ/*	<�
�������� õĦėĎėĨğĦėüĥĈõĦėėĤĎĎďăĨĎĥĉĨõĦė� �	�����

� 0QFSBUJOH�4ZTUFN�.BOBHFNFOU
�������� õĦėĎėĨõĦėĴĈİėõċġėĩĞĽĦğėĥĎėĤĎĎďăĨĎĥĉĨõĦė�� �	�����

� %JSFDUPSZ�4FSWJDF�GPS�0QFSBUJOH�4ZTUFNT��
�������� õĦėďɻġûõĥčıęĤĕĦĉėõĦėĉġĎĲĉʀ� �	�����

� 1SFWFOUJPO�BOE�$PVOUFSNFBTVSFT
�������� ĞɿěčĉɿġďėĤĞĦčĲďėıõėĕďėĤĖĬõĉʃ�� �	�����

� "QQMJDBUJPO�1SPHSBNNJOH�*OUFSGBDF
�������� õĦėċĽĦûĦčġĥĉĲčĕĥĉĨĈʀěĖğĬɿčĖčĉʃ� �	�����

� 3PCPUJD�1SPDFTT�"VUPNBUJPO
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�������� õĦėěĨİøėĦĤğʃıęĤõĦėĉėěüüĥĎõĦėýʀġĲõû�� �	�����

� 'SBVE�"OBMZTJT�BOE�%FUFDUJPO
�������� øěĦĕĕĥĸčøûďęġĈĔĥĖĎčĕīġĊīġ� �	�����

� .PCJMF�4FDVSJUZ
�������� øěĦĕĕĥĸčøûďęġĈĔĥĖĞĽĦğėĥĎġĨčİċġėʃİčķĉöġûĞėėĒĞĨĸû� �	�����

� *OUFSOFU�PG�5IJOHT�4FDVSJUZ
�������� õĦėİöʀĦėğĥĞıęĤõĦėėĥõĝĦøěĦĕĕĥĸčøûďęġĈĔĥĖöġûöʀġĕĭę�� �	�����

� $SZQUPHSBQIZ�BOE�%BUB�4FDVSJUZ
�������� İċøĲčĲęĖĩĎęķġõİþč�� �	�����

� #MPDLDIBJO�5FDIOPMPHZ
�������� ğęĥõõĦėďõďɶĈöʀġĕĭęıęĤõĦėÿɿġčėğĥĞĲďėıõėĕ�� �	�����

� 1SJODJQMFT�PG�4UFHBOPHSBQIZ�BOE�1SPHSBN�0CGVTDBUJPO

 /<�:%Ă	#+82"	:+�č/<�:�=&�� f�3!ĉ/*	<��
� �	-@ĉ)23	<�0>	1:�� f�3!ĉ/*	<�
�������� ĞğõĨüĜĪõĝĦıęĤõĦėĜĪõĝĦİþĨûĎĭėćĦõĦėõĥĎõĦėċĽĦûĦč�� �	���

� $PPQFSBUJWF�BOE�8PSL�*OUFHSBUFE�&EVDBUJPO

 	-@ĉ)	:+%Ă	#+82"	:+�č/<�:�=&�� f�3!ĉ/*	<�
�������� õĦėđɸõďėĤĞĎõĦėćʃěĨþĦþĩĒĈʀĦčøěĦĕĕĥĸčøûďęġĈĔĥĖĴÿİĎġėʃ� �	���

� 1SPGFTTJPOBM�5SBJOJOH�JO�$ZCFS�4FDVSJUZ�
�������� ğĥěöʀġĒĨİĜĝċĦûøěĦĕĕĥĸčøûďęġĈĔĥĖĴÿİĎġėʃ�� �	�����

� 4QFDJBM�5PQJDT�JO�$ZCFS�4FDVSJUZ
 
 3)/�/<�:D-?5	D2+=�H)ĉ!Ċ5*	/ĉ:��� f�3!ĉ/*	<�
� ĳğʀİęīġõİėĩĖčėĦĖěĨþĦġīĸč� Ķ� ġĩõĴĕɿčʀġĖõěɿĦ� �� ğčɿěĖõĨĉ� ĳčğęĥõĞĭĉėėĤĈĥĎďėĨāāĦĉėĩöġûĕğĦěĨċĖĦęĥĖ�
ĞěčĈĬĞĨĉ�ĲĈĖĴĕɿÿĹĽĦõĥĎėĦĖěĨþĦċĩĸİøĖİėĩĖčĕĦıęʀě�ıęĤĴĕɿİďʇčėĦĖěĨþĦċĩĸõĽĦğčĈĳğʀİėĩĖčĲĈĖĴĕɿčĥĎğčɿěĖõĨĉėěĕ�ĳčİõćąʃ
õĦėĞĽĦİėķüğęĥõĞĭĉė�
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�������� úôĀÐÐāòċÑĄñèčêòČÐòðÓüðíăöċäüòŞ� �����	�����

 Principles of Computer Programming 
� ĲøėûĞėʀĦûĒīĹčĄĦčöġûĲďėıõėĕıęĤöĥĹčĉġčõĦėĒĥĆčĦĲďėıõėĕ�øĽĦĞĥĸûĳčõĦėďėĤĕěęĐę�øĽĦĞĥĸûĳčõĦė
øĽĦčěć�øĽĦĞĥĸûøěĎøĬĕĲďėıõėĕ�øĽĦĞĥĸûėĥĎöʀġĕĭęıęĤıĞĈûĐę�ĉĥěıďėıęĤþčĨĈöġûöʀġĕĭę�ĉĥěĈĽĦİčĨčõĦėıęĤčĨĒüčʃ�
ēʅûõʃþĥč� õĦėěčÿĹĽĦ� õĦėüĥĈõĦėøěĦĕĐĨĈďõĉĨöġûĲďėıõėĕ�ĞɿěčĉɿġďėĤĞĦčõĥĎĐĭʀĳþʀ� õĦėĳþʀĴęĎėĦėĩıęĤİēėĕİěĨėʃø�
ıęĤõĦėđɸõďăĨĎĥĉĨõĦėİöĩĖčĲďėıõėĕ�
� 1SPHSBN� GVOEBNFOUBMT� BOE� QSPHSBN� EFWFMPQNFOU� QSPDFTT�� QSPDFTTJOH� DPNNBOET��
DBMDVMBUJPO� DPNNBOET�� QSPHSBN�DPOUSPM� DPNNBOET�� JOQVU� BOE�PVUQVU� DPNNBOET�� WBSJBCMFT� BOE�
EBUB�UZQFT��PQFSBUPST�BOE�FYQSFTTJPOT��GVODUJPOT��MPPQT��FYDFQUJPO�IBOEMJOH��VTFS�JOUFSGBDFT��VUJMJ[JOH�
MJCSBSJFT�BOE�GSBNFXPSLT��BOE�QSBDUJDBM�QSPHSBNNJOH�FYFSDJTFT

�������� úôĀÐÐāòöăæñāÐāòÑśüðĈô�� �����	�����

 Principles of Data Science
� ıčěøĨĈöġûěĨċĖĦõĦėöʀġĕĭę� õėĤĎěčõĦėěĨİøėĦĤğʃöʀġĕĭęİþĨûĞĽĦėěü� ďėĤİĔċöġûöʀġĕĭę� õĦėıďęû
öʀġĕĭę�õĦėıĎɿûďėĤİĔċöʀġĕĭę�õĦėüĥĈİĉėĩĖĕöʀġĕĭę�õėĤĎěčõĦėıõʀďʅāğĦĲĈĖĳþʀěĨċĖĦõĦėöʀġĕĭę�ğęĥõĞĊĨĉĨİĎīĹġûĉʀč� 
õĦėěĨİøėĦĤğʃöʀġĕĭęĉĥěıďėİĈĩĖě�õĦėěĨİøėĦĤğʃöʀġĕĭęĉĥĹûıĉɿ���ĉĥěıďėöĪĹčĴď�İċĜčĨøıęĤİøėīĸġûĕīġĞĽĦğėĥĎěĨċĖĦõĦė
öʀġĕĭęõĦėďėĤĖĬõĉʃĳþʀİøėīĸġûĕīġıęĤİċøčĨøöġûěĨċĖĦõĦėöʀġĕĭęİĒīĸġěĨİøėĦĤğʃıęĤďėĤİĕĨčøěĦĕĕĥĸčøûďęġĈĔĥĖĴÿİĎġėʃ�
� %BUB�TDJFODF�DPODFQUT��FYQMPSBUPSZ�EBUB�BOBMZTJT�QSPDFTT��UZQFT�PG�EBUB��EBUB�USBOTGPSNBUJPO��
EBUB�DMBTTJʺDBUJPO��EBUB�QSFQBSBUJPO��QSPCMFN�TPMWJOH�QSPDFTT�VTJOH�EBUB�TDJFODF��CBTJD�TUBUJTUJDBM�
QSJODJQMFT��VOJWBSJBUF�EBUB�BOBMZTJT��NVMUJWBSJBUF�EBUB�BOBMZTJT��UFDIOJRVFT�BOE�UPPMT�GPS�EBUB�TDJFODF��
BQQMJDBUJPO�PG�EBUB�TDJFODF�UPPMT�BOE�UFDIOJRVFT�GPS�DZCFSTFDVSJUZ�BOBMZTJT�BOE�BTTFTTNFOU

�������� ×òăñçòòðČôÿÐÝúðāñďÚċéüòŞ� �����	�����

 Ethics and Cyber Laws
� õĂğĕĦĖěɿĦĈʀěĖõĦėøĬʀĕøėġûöʀġĕĭęĞɿěčĎĬøøę�õĂğĕĦĖěɿĦĈʀěĖõĦėõėĤċĽĦøěĦĕĐĨĈİõĩĸĖěõĥĎøġĕĒĨěİĉġėʃ�
õĂğĕĦĖěɿĦĈʀěĖõĦėėĥõĝĦøěĦĕĕĥĸčøûďęġĈĔĥĖĴÿİĎġėʃ�ċėĥĒĖʃĞĨčċĦûďʅāāĦ��õĦėüĈĞĨċČĨĎĥĉėıęĤęĨöĞĨċČĨļÿġēĉʃıěėʃ�
õĂğĕĦĖěɿĦĈʀěĖČĬėõėėĕċĦûġĨİęķõċėġčĨõĞʃ� õėġĎõĦėċĽĦûĦčĈʀĦčøěĦĕĕĥĸčøûďęġĈĔĥĖĴÿİĎġėʃ� üėĨĖČėėĕĳčõĦė
ėĥõĝĦøěĦĕĕĥĸčøûďęġĈĔĥĖċĦûĴÿİĎġėʃ�ıęĤõėćĩĜĪõĝĦ
� 1FSTPOBM�EBUB�QSPUFDUJPO�MBX��DPNQVUFS�DSJNF�MBX��DZCFSTFDVSJUZ�MBX��JOUFMMFDUVBM�QSPQFSUZ��
TPGUXBSF�QBUFOU� BOE�DPQZSJHIU� SFHJTUSBUJPO�� FMFDUSPOJD� USBOTBDUJPOT� MBX��DZCFSTFDVSJUZ� GSBNFXPSLT��
FUIJDT�JO�DZCFSTFDVSJUZ�BOE�DBTF�TUVEJFT

�������� ÓöāððĀēèÓÖêôüãïĀñďÚċéüòŞ�� �����	�����

 Cyber Security 
� ıčěøĨĈöġûöġûõĦėėĥõĝĦøěĦĕĕĥĸčøûďęġĈĔĥĖ�ġĦþāĦõėėĕċĦûĴÿİĎġėʃ�ĔĥĖøĬõøĦĕċĦûĴÿİĎġėʃ�čĲĖĎĦĖ
ıęĤĕĦĉėĄĦčøěĦĕĕĥĸčøûďęġĈĔĥĖ�õĦėĎėĨğĦėüĥĈõĦėøěĦĕİĞĩĸĖû�õĦėėĥõĝĦøěĦĕĕĥĸčøûďęġĈĔĥĖİøėīġöɿĦĖ�õĦėİöʀĦ
ėğĥĞöʀġĕĭę�õęĴõõĦėĒĨĞĭüčʃĉĥěĉč�õĦėġčĬāĦĉ�ėĭďıĎĎõĦėøěĎøĬĕõĦėİöʀĦĊĪû�øěĦĕĕĥĸčøûďęġĈĔĥĖöġûİěķĎ�øěĦĕ
ĕĥĸčøûďęġĈĔĥĖĕīġĊīġ� õĦėĉėěüüĥĎıęĤĉġĎĞčġûİğĉĬõĦėćʃĈʀĦčøěĦĕĕĥĸčøûďęġĈĔĥĖ� ĕĦĉėĄĦčıęĤöʀġõĽĦğčĈ
İõĩĸĖěõĥĎøěĦĕĕĥĸčøûďęġĈĔĥĖĴÿİĎġėʃ
� 4FDVSJUZ� DPODFQUT�� DZCFS� DSJNF�� DZCFS� UISFBUT�� TFDVSJUZ� QPMJDJFT� BOE� TUBOEBSET�� SJTL�
NBOBHFNFOU��OFUXPSL�TFDVSJUZ��EBUB�FODSZQUJPO��BVUIFOUJDBUJPO�NFDIBOJTNT��BVUIPSJ[BUJPO��BDDFTT�
DPOUSPM�NPEFMT��XFC�TFDVSJUZ��NPCJMF�TFDVSJUZ��TFDVSJUZ�JODJEFOU�EFUFDUJPO�BOE�SFTQPOTF��DZCFSTFDVSJUZ�
TUBOEBSET�BOE�SFHVMBUJPOT
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�������� ÐāòċÑĄñèčêòČÐòðċíĆēüÓöāððĀēèÓÖêôüãïĀñ� �����	�����

 Secure Programming
� ıčěøĨĈıęĤğęĥõďăĨĎĥĉĨċĩĸĈĩĳčõĦėİöĩĖčĲďėıõėĕġĖɿĦûĕĥĸčøûďęġĈĔĥĖ� õĦėĉėěüĞġĎėğĥĞĲďėıõėĕ� 
ğęĥõõĦėİöĩĖčøĽĦĞĥĸûİĒīĸġďɻġûõĥčõĦėĲüĕĉĩ�İġĞøĨěıġęġĨčİüķõþĥč�øėġĞĴÿĉʃĞøėĨďĉĨĹû�	İġķõÿʃİġĞİġĞ
�øėġĞĴÿĉʃėĩİøėĞē
ġėʃİüġėĩĸ�	ÿĩİġĞġĦėʃİġē
�õĦėİöĩĖčøĽĦĞĥĸûøěĎøĬĕõĦėİöʀĦĊĪû�õĦėİöĩĖčøĽĦĞĥĸûİöʀĦėğĥĞ�õĦėİöĩĖčøĽĦĞĥĸûėĥõĝĦøěĦĕĕĥĸčøû
ďęġĈĔĥĖöġûöʀġĕĭę
� $PODFQUT�BOE�CFTU�QSBDUJDFT�JO�TFDVSF�QSPHSBNNJOH��DPEF�SFWJFX��TFDVSF�DPEJOH�QSJODJQMFT�
UP�QSFWFOU�BUUBDLT��42-�JOKFDUJPO��$SPTT�4JUF�4DSJQUJOH�	944
��$SPTT�4JUF�3FRVFTU�'PSHFSZ�	$43'
��
BDDFTT�DPOUSPM�DPEJOH��FODSZQUJPO�DPEJOH��EBUB�TFDVSJUZ�DPEJOH

�������� �ùåāêŠäñÐòòðòÿééêÞăéĀäăÐāò� �����	�����

 Operating System Architecture
� ğęĥõõĦėċĽĦûĦčöġûİøėīĸġûøġĕĒĨěİĉġėʃ�ġûøʃďėĤõġĎıęĤĲøėûĞėʀĦûöġûėĤĎĎøġĕĒĨěİĉġėʃ��ĞĊĦďʅĉĖõėėĕ
ėĤĎĎďăĨĎĥĉĨõĦė�ĞɿěčďėĤõġĎöġûĢĦėʃĈıěėʃ�ğčɿěĖďėĤĕěęĐę�ėĤĎĎĎĥĞ�õĦėİþīĸġĕĉɿġġĬďõėćʃĔĦĖčġõ�õĦėüĥĈõĦė
ğčɿěĖøěĦĕüĽĦ�õĦėüĥĈõĦėğčɿěĖøěĦĕüĽĦİĞĕīġč�õĦėüĥĈõĦėõėĤĎěčõĦė�ĔĦěĤĒėʀġĕõĥč�ğčɿěĖİõķĎĎĥčċĪõöʀġĕĭę�
õĦėüĥĈõĦėıęĤõĦėõĽĦğčĈęĽĦĈĥĎõėĤĎěčõĦė�õĦėüĥĈõĦėėĥĎİöʀĦıęĤĞɿûġġõ�õĦėüĥĈõĦėĴēęʃıęĤĴĈİėõċġėĩ�õĦėıþėʃöʀġĕĭę�
õĦėüĥĈõĦėõĦėİöʀĦĊĪûėĤĎĎ�øěĦĕĕĥĸčøûďęġĈĔĥĖöġûėĤĎĎøġĕĒĨěİĉġėʃ�õĦėđɸõďăĨĎĥĉĨõĦėĉĨĈĉĥĹûıęĤüĥĈõĦėėĤĎĎ
ďăĨĎĥĉĨõĦė
� $PNQVUFS�PQFSBUJOH�QSJODJQMFT��DPNQPOFOUT�BOE�TUSVDUVSF�PG�DPNQVUFS�TZTUFNT��PQFSBUJOH�
TZTUFN�BSDIJUFDUVSF��IBSEXBSF�DPNQPOFOUT��QSPDFTTJOH�VOJU��CVT�TZTUFN��FYUFSOBM�EFWJDF�DPOOFDUJPOT��
NFNPSZ�NBOBHFNFOU��WJSUVBM�NFNPSZ�NBOBHFNFOU��QSPDFTT�NBOBHFNFOU��DPODVSSFODZ��TUPSBHF�
EFWJDFT�� QSPDFTT� TDIFEVMJOH� BOE� NBOBHFNFOU�� JOQVU�PVUQVU� NBOBHFNFOU�� ʺMF� BOE� EJSFDUPSZ�
NBOBHFNFOU��EBUB�TIBSJOH��TZTUFN�BDDFTT�NBOBHFNFOU��DPNQVUFS�TZTUFN�TFDVSJUZ��QSBDUJDBM�JOTUBMMBUJPO�
BOE�NBOBHFNFOU�PG�PQFSBUJOH�TZTUFNT�

�������� òÿééċÓòĆüÑŚāñÓüðíăöċäüòŞ� �����	�����

 Computer Network System
� ġûøʃďėĤõġĎöġûėĤĎĎİøėīġöɿĦĖ�ġĬďõėćʃėĤĎĎİøėīġöɿĦĖ�ďėĤİĔċöġûėĤĎĎİøėīġöɿĦĖ�ĉĥěõęĦûõĦėİþīĸġĕĉɿġ 
İøėīġöɿĦĖ� ĲĒėĲċøġę� ĕĦĉėĄĦčõĦėĞīĸġĞĦėöʀġĕĭę� ėĭďıĎĎõĦėİþīĸġĕĉɿġİøėīġöɿĦĖ� ĞɿěčďėĤõġĎöġûĴøęİġčĉʃ
İÿĨėʃēİěġėʃĞĊĦďʅĉĖõėėĕėĤĎĎĴøęİġķčĉʃİÿĨėʃēİěġėʃ� ĲĒėĲċøġęĴøęİġķčĉʃİÿĨėʃēİěġėʃ�ğęĥõõĦėĞīĸġĞĦėİøėīġöɿĦĖĴøęİġč
ĉʃıęĤİÿĨėʃēİěġėʃ�õĦėġġõıĎĎıęĤõĦėĉĨĈĉĥĹû�õĦėõĽĦğčĈøɿĦĒīĹčĄĦč�õĦėüĥĈõĦėĐĭʀĳþʀ�ĞĨċČĨõĦėİöʀĦĊĪû�õĦėĞėʀĦûıęĤ
õĦėüĥĈõĦėĴēęʃıęĤĲēęİĈġėʃ�õĦėĞɿûöʀġĕĭęėĤğěɿĦûġĬďõėćʃċĩĸİþīĸġĕĉɿġõĥč�õĦėĞɿûöʀġĕĭęĐɿĦčİøėīġöɿĦĖ�õĦėüĥĈõĦėıĎčĈʃěĨĈċʃ�
õĦėđɸõďăĨĎĥĉĨõĦėĉĨĈĉĥĹû�õĦėĉėěüĞġĎıęĤĳþʀûĦčėĤĎĎİøėīġöɿĦĖ
� /FUXPSL�TZTUFN�DPNQPOFOUT��OFUXPSL�EFWJDFT��UZQFT�PG�OFUXPSLT��OFUXPSL�DPOOFDUJPO�
NFEJB��QSPUPDPMT��EBUB�DPNNVOJDBUJPO�TUBOEBSET��OFUXPSL�DPOOFDUJPO�UZQFT��DPNQPOFOUT�PG�DMJFOU�
TFSWFS�BSDIJUFDUVSF��DMJFOU�TFSWFS�BSDIJUFDUVSF��DMJFOU�TFSWFS�QSPUPDPMT��QSJODJQMFT�PG�DMJFOU�BOE�TFSWFS�
OFUXPSL�DPNNVOJDBUJPO��EFTJHO�BOE�JOTUBMMBUJPO��CBTJD�DPOʺHVSBUJPO��VTFS�NBOBHFNFOU��BDDFTT�SJHIUT��
ʺMF�BOE�GPMEFS�DSFBUJPO�BOE�NBOBHFNFOU��EBUB�USBOTGFS�CFUXFFO�DPOOFDUFE�EFWJDFT��EBUB�USBOTNJTTJPO�
PWFS�OFUXPSLT��CBOEXJEUI�NBOBHFNFOU��QSBDUJDF�JO�JOTUBMMBUJPO��UFTUJOH�BOE�VTJOH�OFUXPSL�TZTUFNT
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�������� Ðāò×ĀãÐāòßāèÑśüðĈôüñŚāÖðĀēèÓÖêôüãïĀñ� �	�����

 Secure Database Management 
 ċĘĝĂĩıęĤğęĥõõĦėİõĩĸĖěõĥĎĄĦčöʀġĕĭę�ďėĤİĔċöġûĲøėûĞėʀĦûĄĦčöʀġĕĭę�þčĨĈöġûöʀġĕĭę�ĲĕİĈęøěĦĕĞĥĕĒĥčČʃ� 
ĲĕİĈęöʀġĕĭęıĎĎ�/P42-�ĔĦĝĦĞĽĦğėĥĎõĦėüĥĈõĦėöʀġĕĭę�õĦėċĽĦøěĦĕĞĤġĦĈöʀġĕĭę�õĦėİėĩĖûęĽĦĈĥĎöʀġĕĭę�õĦėİėĩĖõĳþʀ
öʀġĕĭęüĦõĄĦčöʀġĕĭę�õĦėėĥõĝĦøěĦĕĕĥĸčøûďęġĈĔĥĖöġûĄĦčöʀġĕĭę�õĦėďɻġûõĥčöʀġĕĭęüĦõõĦėĞĭāğĦĖıęĤİĞĩĖğĦĖ�
õĦėøěĎøĬĕõĦėİöʀĦĊĪûöʀġĕĭę�õĦėõĽĦğčĈĞĨċČĨļĳčõĦėİöʀĦĊĪûöʀġĕĭę�õĦėĞĽĦėġûöʀġĕĭę�õĦėđɸõďăĨĎĥĉĨõĦėěĨİøėĦĤğʃıęĤ
ġġõıĎĎĄĦčöʀġĕĭę
� 5IFPSZ�BOE�QSJODJQMFT�PG�EBUBCBTFT�� UZQF�PG�EBUBCBTF�TUSVDUVSF��EBUB� UZQF�� SFMBUJPOTIJQ�
NPEFM��/P42-�EBUB�NPEFMT��EBUB�NBOBHFNFOU�MBOHVBHF��EBUB�DMFBOJOH��TPSUJOH�EBUB��SFUSJFWJOH�EBUB�
GSPN�UIF�EBUBCBTF��EBUBCBTF�TFDVSJUZ��QSPUFDUJOH�EBUB�GSPN�MPTT�BOE�EBNBHF��EBUB�BDDFTT�DPOUSPM��
EFUFSNJOBUJPO�PG�SJHIUT�UP�BDDFTT�JOGPSNBUJPO��EBUB�CBDLVQ��EBUBCBTF�BOBMZTJT�BOE�EFTJHO�QSBDUJDF

�������� ùåāêŠäñÐòòðÐāòêòÿðöôëôČééÓôāöãŞ� �����	�����

 Cloud Computing Architecture
� ğęĥõõĦėöġûĞĊĦďʅĉĖõėėĕõĦėďėĤĕěęĐęıĎĎøęĦěĈʃ�ėĭďıĎĎõĦėĳğʀĎėĨõĦėĎčøęĦěĈʃ�õĦėĳğʀĎėĨõĦė
ĈʀĦčĲøėûĞėʀĦûĒīĹčĄĦč�õĦėĳğʀĎėĨõĦėİõĩĸĖěõĥĎıĒęĉēġėʃĕ�õĦėĳğʀĎėĨõĦėĈʀĦčÿġēĉʃıěėʃ�ďėĤİĔċöġûøęĦěĈʃ�õĦėĉĨĈĉĥĹû
õĦėďėĤĕěęĐęıĎĎøęĦěĈʃ�øěĦĕĕĥĸčøûďęġĈĔĥĖöġûėĤĎĎøęĦěĈʃ�õĦėĎėĨğĦėüĥĈõĦėøěĦĕĕĥĸčøûďęġĈĔĥĖ�ıęĤ
øěĦĕİĞĩĸĖûöġûøęĦěĈʃ�
� 1SJODJQMFT�PG�DMPVE�DPNQVUJOH�BSDIJUFDUVSF��DMPVE�TFSWJDFT�NPEFM��JOGSBTUSVDUVSF�BT�B�TFSWJDF��
QMBUGPSN�BT�B�TFSWJDF��TPGUXBSF�BT�B�TFSWJDF��VTJOH�UIF�DMPVE�CPUI�JO�QVCMJD�DMPVE��QSJWBUF�DMPVE��IZCSJE�
DMPVE��HVJEFMJOFT�GPS�JOTUBMMJOH�DMPVE�DPNQVUJOH��DMPVE�TFDVSJUZ��DMPVE�TFDVSJUZ�BOE�SJTL�NBOBHFNFOU

/<�:D�&:8�Ċ:!������������ de�3!ĉ/*	<�
��������ÐāòíĀáèāċöĒéČüêíôăċÓÙĀèĎúśðĄÓöāððĀēèÓÖêôüãïĀñ� �	�����

 Secure Web Application Development
� ıčěøĨĈõĦėġġõıĎĎıęĤĞėʀĦûİěķĎıġďĒęĨİøþĥčĳğʀĕĩøěĦĕĕĥĸčøûďęġĈĔĥĖ� İċøčĨøõĦėĞīĸġĞĦėöʀġĕĭę
ėĤğěɿĦûĴøęİġčĉʃıęĤİÿĨėʃēİěġėʃ� õĦėġġõıĎĎıęĤõĦėİþīĸġĕĉɿġõĥĎĄĦčöʀġĕĭęĞĽĦğėĥĎİěķĎıġďĒęĨİøþĥčġĖɿĦû
ĕĥĸčøûďęġĈĔĥĖ� õĦėďėĤİĕĨčøěĦĕİĞĩĸĖûıęĤõĦėěĨİøėĦĤğʃüĬĈġɿġčöġûİěķĎıġďĒęĨİøþĥč� õĦėĳþʀûĦčİċøĲčĲęĖĩıęĤ 
İøėīĸġûĕīġĉɿĦû�Ķ�ĳčõĦėĉėěüüĥĎıęĤďɻġûõĥčõĦėĲüĕĉĩ�öĥĹčĉġčõĦėĒĥĆčĦ�õĦėďėĥĎďėĬûõĦėĈĽĦİčĨčõĦėıęĤõĦėĎĽĦėĬûėĥõĝĦ
İěķĎıġďĒęĨİøþĥčġĖɿĦûĕĩďėĤĞĨċČĨĔĦĒ
� %FTJHOJOH� BOE� CVJMEJOH�XFC� BQQMJDBUJPOT� GPS� TFDVSJUZ� BOE� TUBCJMJUZ�� UFDIOJRVFT� GPS� EBUB�
DPNNVOJDBUJPO�CFUXFFO�DMJFOUT�BOE�TFSWFST��EFTJHOJOH�BOE�TFDVSFMZ�DPOOFDUJOH�UP�EBUBCBTFT�GPS�
XFC� BQQMJDBUJPOT�� BTTFTTJOH� SJTLT� BOE� BOBMZ[JOH� WVMOFSBCJMJUJFT� PG�XFC� BQQMJDBUJPOT�� VTJOH� WBSJPVT�
UFDIOPMPHJFT�BOE�UPPMT�UP�EFUFDU�BOE�QSFWFOU�BUUBDLT��BOE�TUFQT�JO�EFWFMPQJOH��JNQSPWJOH��PQFSBUJOH��
BOE�NBJOUBJOJOH�XFC�BQQMJDBUJPOT�FʼDJFOUMZ

�������� číòčæÓüôČôÿéòăÐāòċÓòĆüÑŚāñ� �����	�����

 Protocols and Network Services
� ďėĤİĔċöġûĲĒėĲċøġę� ĲøėûĞėʀĦûıęĤõĦėċĽĦûĦčöġûĲĒėĲċøġę�ĎėĨõĦėċĩĸĕĩĳčėĤĎĎİøėīġöɿĦĖ� õĦėĊɿĦĖĲġč
öʀġĕĭęĐɿĦčİøėīġöɿĦĖ�õĦėċĽĦûĦčıęĤďăĨĞĥĕĒĥčČʃöġûĲĒėĲċøġę�õĦėďėĤĖĬõĉʃĳþʀĲĒėĲċøġęıęĤĎėĨõĦė�ĲĒėĲċøġę
İøėīġöɿĦĖĴėʀĞĦĖ�õĦėġġõıĎĎ�õĦėĈĽĦİčĨčõĦė�ıęĤıõʀĴöďʅāğĦėĤĎĎİøėīġöɿĦĖ��
� 5ZQFT�PG�QSPUPDPMT��UIF�TUSVDUVSF�BOE�GVODUJPO�PG�QSPUPDPMT��TFSWJDFT�BWBJMBCMF�JO�B�OFUXPSL��
EBUB�USBOTGFS�BDSPTT�OFUXPSLT��UIF�PQFSBUJPO�BOE�JOUFSBDUJPO�PG�QSPUPDPMT��
UIF� BQQMJDBUJPO� PG� QSPUPDPMT� BOE� TFSWJDFT�� XJSFMFTT� OFUXPSL� QSPUPDPMT�� EFTJHO�� PQFSBUJPO�� BOE�
USPVCMFTIPPUJOH�PG�OFUXPSL�TZTUFNT
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�������� ċÓòĆüÑŚāñďòśùāñČôÿÓöāððĀēèÓÖêôüãïĀñ� �����	�����

 Wireless Networking and Security
� ğęĥõõĦėıęĤİċøĲčĲęĖĩİøėīġöɿĦĖĴėʀĞĦĖ�ĕĦĉėĄĦčİøėīġöɿĦĖĴėʀĞĦĖ�õĦėġġõıĎĎİøėīġöɿĦĖĴėʀĞĦĖ�õĦėĉĨĈ
ĉĥĹûİøėīġöɿĦĖĴėʀĞĦĖ�øěĦĕĕĥĸčøûďęġĈĔĥĖİøėīġöɿĦĖĴėʀĞĦĖ�õĦėİöʀĦėğĥĞıęĤõĦėėĥõĝĦøěĦĕęĥĎöġûöʀġĕĭęĐɿĦčİøėīġöɿĦĖĴėʀĞĦĖ�
İøėīĸġûĕīġıęĤİċøčĨøĳčõĦėďɻġûõĥčøěĦĕĕĥĸčøûďęġĈĔĥĖöġûİøėīġöɿĦĖĴėʀĞĦĖ� İċøĲčĲęĖĩĳčõĦėėĥõĝĦøěĦĕĕĥĸčøû
ďęġĈĔĥĖ�õĦėĉėěüüĥĎõĦėĎĬõėĬõıęĤõĦėĲüĕĉĩİøėīġöɿĦĖĴėʀĞĦĖıęĤđɸõďăĨĎĥĉĨõĦėüĥĈõĦėİøėīġöɿĦĖĴėʀĞĦĖĳğʀĕĩøěĦĕ
ĕĥĸčøûďęġĈĔĥĖ
� 1SJODJQMFT�BOE� UFDIOPMPHJFT�PG�XJSFMFTT�OFUXPSLT��XJSFMFTT�OFUXPSL� TUBOEBSET��XJSFMFTT�
OFUXPSL� EFTJHO�� XJSFMFTT� OFUXPSL� JOTUBMMBUJPO�� XJSFMFTT� OFUXPSL� TFDVSJUZ�� FODSZQUJPO� BOE� EBUB�
DPOʺEFOUJBMJUZ�PWFS�XJSFMFTT�OFUXPSLT��UPPMT�BOE�UFDIOJRVFT�GPS�TFDVSJOH�XJSFMFTT�OFUXPSLT��UFDIOPMPHJFT�
GPS�NBJOUBJOJOH�OFUXPSL�TFDVSJUZ��EFUFDUJPO�PG�JOUSVTJPOT�BOE�BUUBDLT�PO�XJSFMFTT�OFUXPSLT��BOE�USBJOJOH�
GPS�NBOBHJOH�TFDVSF�XJSFMFTT�OFUXPSLT

�������� Ðāòäòö××ĀéČôÿÐāòöăèă×ØĀñÐāòéćÐòćÐ� �����	�����

 Intrusion Detection and Diagnosis
� ğęĥõõĦėĉėěüüĥĎõĦėĎĬõėĬõ� ďėĤİĔċöġûõĦėĎĬõėĬõ� İċøčĨøċĩĸĳþʀĳčõĦėĉėěüüĥĎõĦėĎĬõėĬõ� İøėīĸġûĕīġ
ċĩĸĳþʀĳčõĦėĉėěüüĥĎõĦėĎĬõėĬõ� õĦėüĥĈõĦėöʀġĕĭęüėĦüėċĦûøġĕĒĨěİĉġėʃ� õĦėěĨİøėĦĤğʃĒĘĉĨõėėĕċĩĸčɿĦĞûĞĥĖ� õĦėĉėěüüĥĎ 
õĦėĎĬõėĬõėĤĎĎİøėīġöɿĦĖıęĤėĤĎĎøġĕĒĨěİĉġėʃ�õĦėěĨčĨüýĥĖõĦėĎĬõėĬõėĤĎĎİøėīġöɿĦĖ�ıęĤđɸõďăĨĎĥĉĨİĒīĸġĉėěüüĥĎ
õĦėĎĬõėĬõ
� 1SJODJQMFT�PG�JOUSVTJPO�EFUFDUJPO��UZQFT�PG�JOUSVTJPOT��UFDIOJRVFT�VTFE�JO�EFUFDUJOH�JOUSVTJPOT��
UPPMT�VTFE�GPS�JOUSVTJPO�EFUFDUJPO��NBOBHFNFOU�PG�DPNQVUFS�OFUXPSL�USBʼD��BOBMZTJT�PG�TVTQJDJPVT�
CFIBWJPST��EFUFDUJPO�PG�JOUSVTJPOT�JO�OFUXPSL�BOE�DPNQVUFS�TZTUFNT��EJBHOPTJT�PG�OFUXPSL�JOUSVTJPOT��
BOE�USBJOJOH�GPS�JOUSVTJPO�EFUFDUJPO

�������� ċÓòĆüÑŚāñďÓôċüèäŞČôÿċÚăòŞîċöüòŞ����������������������������������������������� �	�����

 Client and Server Networks
� ıčěøĨĈėĤĎĎĴøęİġķčĉʃİÿĨėʃēİěġėʃ�ĞɿěčďėĤõġĎöġûĴøęİġčĉʃİÿĨėʃēİěġėʃĞĊĦďʅĉĖõėėĕėĤĎĎĴøęİġķčĉʃ
İÿĨėʃēİěġėʃ�ĲĒėĲċøġęĴøęİġķčĉʃİÿĨėʃēİěġėʃ�ğęĥõõĦėĞīĸġĞĦėİøėīġöɿĦĖĴøęİġčĉʃıęĤİÿĨėʃēİěġėʃ�õĦėġġõıĎĎıęĤõĦė
ĉĨĈĉĥĹû�õĦėõĽĦğčĈøɿĦĒīĹčĄĦč�õĦėüĥĈõĦėĐĭʀĳþʀ�ĞĨċČĨõĦėİöʀĦĊĪû�õĦėĞėʀĦûıęĤõĦėüĥĈõĦėĴēęʃıęĤĲēęİĈġėʃ�õĦėċĽĦûĦč
õĥĎĲďėıõėĕıęĤıġďĒęĨİøþĥč�õĦėĉĨĈĉĥĹûıęĤõĦėüĥĈõĦėõĥĎĎėĨõĦėİøėīġöɿĦĖ�õĦėĈĭıęėĥõĝĦİøėīġöɿĦĖĴøęİġčĉʃıęĤ
İÿĨėʃēİěġėʃ��
� $MJFOU�TFSWFS�TZTUFN�DPODFQU��DPNQPOFOUT�PG�B�DMJFOU�TFSWFS�DPNQVUFS��DMJFOU�TFSWFS�TZTUFN�
BSDIJUFDUVSF��DMJFOU�TFSWFS�QSPUPDPM��QSJODJQMFT�PG�DMJFOU�BOE�TFSWFS�OFUXPSL�DPNNVOJDBUJPO��EFTJHO�
BOE�JOTUBMMBUJPO��CBTJD�DPOʺHVSBUJPO��VTFS�NBOBHFNFOU�BDDFTT�SJHIUT���DSFBUJOH�BOE�NBOBHJOH�ʺMFT�
BOE� GPMEFST�� �XPSLJOH�XJUI�QSPHSBNT�BOE�BQQMJDBUJPOT�� JOTUBMMJOH�BOE�NBOBHJOH�OFUXPSL�TFSWJDFT��
NBJOUBJOJOH�OFUXPSLT�VTJOH�DMJFOU�BOE�TFSWFS�TZTUFNT�BOE�DBTF�TUVEJFT

�������� ÐāòäüéùèüÖäŚüċúäćÐāòâŞČôÿÐāòîŔŤèîĈ�� �	�����

 Incident Responses and Disaster Recovery
� ıčěċĦûõĦėĎėĨğĦėüĥĈõĦėİğĉĬõĦėćʃċĩĸġĦüĞɿûĐęõėĤċĎĉɿġėĤĎĎĞĦėĞčİċĜöġûġûøʃõė�õĦėĉġĎĞčġû
ĉɿġİğĉĬõĦėćʃĎĬõėĬõ� õĦėĎėĨğĦėüĥĈõĦėĔĥĖĒĨĎĥĉĨıęĤõĦėěĦûıĐčēɹʉčēĭ� õĦėďėĤĖĬõĉʃĳþʀİøėīĸġûĕīġĳčõĦėėĥĎĕīġõĥĎ
ĞĊĦčõĦėćʃěĨõĘĉċĩĸġĦüİõĨĈöĪĹčĳčġûøʃõė��
� "QQSPBDIFT�UP�NBOBHJOH�JODJEFOUT�UIBU�NBZ�JNQBDU�BO�PSHBOJ[BUJPOƭT�JOGPSNBUJPO�TZTUFNT��
SFTQPOEJOH�UP�JOUSVTJPO�JODJEFOUT��EJTBTUFS�NBOBHFNFOU�BOE�SFDPWFSZ�QMBOOJOH��BOE�BQQMZJOH�UPPMT�
UP�IBOEMF�QPUFOUJBM�DSJTFT�JO�BO�PSHBOJ[BUJPO



  131

�������� ÐāòċÑĄñèùÓòăêäŞċíĆēüÓöāððĀēèÓÖêôüãïĀñďÚċéüòŞ� �����	�����

 Cyber Security Scripting 
� ğęĥõõĦėĞėʀĦûĞøėĨďĉʃĞĽĦğėĥĎõĦėĉĥĹûøɿĦİøėīġöɿĦĖ�õĦėĉĨĈĉĥĹû�õĦėõĽĦğčĈøɿĦõĦėüĥĈõĦėĒġėʃĉıęĤĲĒėĲċøġę�
õĦėďėĥĎıĉɿûİøėīġöɿĦĖ�õĦėİėĩĖõĳþʀĎėĨõĦėİøėīġöɿĦĖ�õĦėüĥĈõĦėĴēęʃıęĤĴĈİėõċġėĩ�õĦėĲĉʀĉġĎõĥĎĄĦčöʀġĕĭę�õĦėĳþʀ
ĞøėĨďĉʃİĒīĸġõĦėİöʀĦĊĪûöʀġĕĭę�õĦėĉėěüüĥĎďʅāğĦıęĤõĦėĈĽĦİčĨčûĦčėĤĈĥĎİøėīġöɿĦĖ�õĦėİöĩĖčĲďėıõėĕİøėīġöɿĦĖĈʀěĖ
ÿġõİõķĉıęĤİġĒĩĴġ�õĦėĎėĨğĦėüĥĈõĦėėĤĎĎ�õĦėĞĽĦėěüıęĤüĥĈõĦėİøėīġöɿĦĖıĎĎĕĩĞĦĖıęĤĴėʀĞĦĖ
� 1SJODJQMFT�PG�DSFBUJOH�TDSJQUT�GPS�OFUXPSL�TFUVQ��JOTUBMMBUJPO��DPOʺHVSBUJPO��NBOBHJOH�QPSUT�
BOE�QSPUPDPMT��OFUXPSL�DVTUPNJ[BUJPO�� JOWPLJOH�OFUXPSL�TFSWJDFT��ʺMF�BOE�EJSFDUPSZ�NBOBHFNFOU��
JOUFSBDUJOH�XJUI�EBUBCBTFT��VTJOH�TDSJQUT�GPS�EBUB�BDDFTT��EFUFDUJOH�JTTVFT��BOE�OFUXPSL�MFWFM�PQFSBUJPOT��
QSPHSBNNJOH�OFUXPSLT�XJUI�TPDLFUT�BOE�"1*T��TZTUFN�BENJOJTUSBUJPO��BOE�TVSWFZJOH�BOE�NBOBHJOH�
CPUI�XJSFE�BOE�XJSFMFTT�OFUXPSLT

�������� öăæñāÐāòÑśüðĈôċíĆēüÓöāððĀēèÓÖêôüãïĀñďÚċéüòŞ� ������	�����

 Data Science for Cyber Security
� øěĦĕĞĽĦøĥāöġûěĨċĖĦõĦėöʀġĕĭęõĥĎĔĥĖøĬõøĦĕĴÿİĎġėʃ�ěĨċĖĦõĦėöʀġĕĭęıęĤİøėīĸġûĕīġ�ďʅāāĦďėĤĈĨĝĄʃ�
õĦėĳþʀİċøčĨøõĦėİėĩĖčėĭʀöġûİøėīĸġûİĒīĸġĞėʀĦûıĎĎüĽĦęġûċĽĦčĦĖĞĽĦğėĥĎĉėěüüĥĎıęĤěĨİøėĦĤğʃõĦėĲüĕĉĩċĦûĴÿİĎġėʃ�
õĦėĞėʀĦûıęĤďėĥĎďėĬûõĂėĤİĎĩĖĎĳčõĦėİöʀĦĊĪûöʀġĕĭę� øěĦĕĕĥĸčøûďęġĈĔĥĖöġûöʀġĕĭęıęĤõĦėěĨİøėĦĤğʃöʀġĕĭę� 
õĦėěĨİøėĦĤğʃöʀġĕĭęİĒīĸġøʀčğĦıęĤĉėěüüĥĎĒĘĉĨõėėĕċĩĸĴĕɿďõĉĨ� õĦėĳþʀİøėīĸġûĕīġıęĤİċøčĨøĈʀĦčěĨċĖĦõĦėöʀġĕĭę 
İĒīĸġěĨİøėĦĤğʃıęĤĉėěüĞġĎėĤĎĎĴÿİĎġėʃ�ġčĦøĉöġûěĨċĖĦõĦėöʀġĕĭęĳčĲęõøěĦĕĕĥĸčøûďęġĈĔĥĖĴÿİĎġėʃ
� *NQPSUBODF�PG�EBUB�TDJFODF�JO�DZCFS�UISFBUT��EBUB�TDJFODF�BOE�UPPMT��BSUJʺDJBM�JOUFMMJHFODF��
VTJOH�NBDIJOF� MFBSOJOH�UFDIOJRVFT�UP�DSFBUF�QSFEJDUJWF�NPEFMT� GPS�EFUFDUJOH�BOE�BOBMZ[JOH�DZCFS�
BUUBDLT��DSFBUJOH�BOE� JNQSPWJOH�SFHVMBUJPOT� GPS�EBUB�BDDFTT��EBUB�TFDVSJUZ�BOE�BOBMZTJT��BOBMZ[JOH�
EBUB�UP�ʺOE�BOE�EFUFDU�BCOPSNBM�CFIBWJPS��VTJOH�EBUB�TDJFODF�UPPMT�BOE�UFDIOJRVFT�GPS�BOBMZ[JOH�
BOE�NPOJUPSJOH�DZCFS�TZTUFNT��BOE�UIF�GVUVSF�PG�EBUB�TDJFODF�JO�UIF�XPSME�PG�DZCFS�TFDVSJUZ

�������� Ðāòæãùüéċ×āÿòÿéé� �����	�����

 Penetration Testing 
� İċøčĨøõĦėİüĦĤėĤĎĎ� õėĤĎěčõĦėċĈĞġĎõĦėİüĦĤėĤĎĎ� õĦėĞıõčþɿġûĲğěɿ� õĦėüĥĈõĦėþɿġûĲğěɿ� 
İøėīĸġûĕīġċĩĸĳþʀĳčõĦėċĈĞġĎİüĦĤėĤĎĎ� õĦėěĦûıĐčıęĤõėĤĎěčõĦėİĞėĨĕėĤĎĎİĒīĸġďɻġûõĥčõĦėĎĬõėĬõ� õĦėĞėʀĦû
ėĤĎĎċĩĸĕĩøěĦĕĕĥĸčøûďęġĈĔĥĖĈʀĦčİċøčĨøıęĤčĲĖĎĦĖ�ıęĤđɸõďăĨĎĥĉĨõĦėċĈĞġĎİüĦĤėĤĎĎ
� 1FOFUSBUJPO�UFTUJOH�UFDIOJRVFT��QFOFUSBUJPO�UFTUJOH�QSPDFTT��WVMOFSBCJMJUZ�TDBOOJOH��WVMOFSBCJMJUZ�
NBOBHFNFOU��UPPMT�VTFE�JO�QFOFUSBUJPO�UFTUJOH��QMBOOJOH�BOE�QSPDFTTFT�UP�FOIBODF�TZTUFNT�BHBJOTU�
JOUSVTJPO��DSFBUJOH�TZTUFNT�UIBU�BSF�TFDVSF�CPUI�UFDIOJDBMMZ�BOE�JO�UFSNT�PG�QPMJDZ��BOE�DPOEVDUJOH�
QFOFUSBUJPO�UFTUJOH�FYFSDJTFT

��������Ðāò×ĀãÐāò÷ĈèñŞêÞăéĀäăÐāòãśāèÓöāððĀēèÓÖêôüãïĀñ� �	�����

 Security Operation Center 
� ĎċĎĦċğčʀĦċĩĸıęĤøěĦĕėĭʀİõĩĸĖěõĥĎĜĭčĖʃďăĨĎĥĉĨõĦėĈʀĦčøěĦĕĕĥĸčøûďęġĈĔĥĖõĦėĈĽĦİčĨčûĦčıęĤõĦėüĥĈõĦė
ĜĭčĖʃďăĨĎĥĉĨõĦėĈʀĦčøěĦĕĕĥĸčøûďęġĈĔĥĖ�ĲøėûĞėʀĦûıęĤõĦėĈĽĦİčĨčûĦčöġûĜĭčĖʃďăĨĎĥĉĨõĦėĈʀĦčøěĦĕĕĥĸčøûďęġĈĔĥĖ�
İċøĲčĲęĖĩıęĤİøėīĸġûĕīġċĩĸĳþʀĳčõĦėĈĽĦİčĨčûĦčĳčĜĭčĖʃ� õĦėüĥĈõĦėıęĤõĦėěĨİøėĦĤğʃöʀġĕĭęøěĦĕĕĥĸčøûďęġĈĔĥĖ� 
õĦėĉėěüüĥĎ�õĦėėĦĖûĦč�ıęĤõĦėĉġĎĞčġûĉɿġİğĉĬõĦėćʃøěĦĕĕĥĸčøûďęġĈĔĥĖċĩĸİõĨĈöĪĹč�
� 3PMFT�SFTQPOTJCJMJUJFT�BOE�LOPXMFEHF�SFHBSEJOH�TFDVSJUZ�PQFSBUJPOT�DFOUFST��PQFSBUJPO�BOE�
NBOBHFNFOU�PG�TFDVSJUZ�PQFSBUJPOT�DFOUFS��TUSVDUVSF�BOE� GVODUJPO�PG�TFDVSJUZ�PQFSBUJPOT�DFOUFST��
UFDIOPMPHJFT�BOE�UPPMT�VTFE�JO�UIF�PQFSBUJPOT�PG�UIF�DFOUFS��NBOBHFNFOU�BOE�BOBMZTJT�PG�TFDVSJUZ�
EBUB��BOE�EFUFDUJPO��SFQPSUJOH��BOE�SFTQPOTF�UP�TFDVSJUZ�JODJEFOUT
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�������� ÐāòéòăúāòÓöāðċùĄēñÖČôÿÐāòòĀéòüÖÓöāððĀēèÓÖêôüãïĀñďÚċéüòŞ�� �����	�����

 Cyber Security Risk Management and Assurance
� øěĦĕėĭʀİĎīĹġûĉʀčİõĩĸĖěõĥĎõĦėĎėĨğĦėøěĦĕİĞĩĸĖû�øĽĦĜĥĒċʃİýĒĦĤċĦûĈʀĦčøěĦĕĕĥĸčøûďęġĈĔĥĖĴÿİĎġėʃıęĤ
øěĦĕİĞĩĸĖû�õėġĎøěĦĕĕĥĸčøûďęġĈĔĥĖĴÿİĎġėʃ�İĜėĝĄĜĦĞĉėʃøěĦĕĕĥĸčøûďęġĈĔĥĖĴÿİĎġėʃ�õĦėďėĤİĕĨčøěĦĕøĬʀĕøɿĦöġû 
õĦėęûċĬčĳčĕĦĉėõĦėøěĦĕĕĥĸčøûďęġĈĔĥĖĈʀĦčİċøĲčĲęĖĩĞĦėĞčİċĜ�ėĤİĎĩĖĎěĨČĩõĦėĎėĨğĦėøěĦĕİĞĩĸĖûĈʀĦčøěĦĕĕĥĸčøû
ďęġĈĔĥĖöġûöʀġĕĭę�ěĨČĩõĦėďėĤİĕĨčøěĦĕİĞĩĸĖû�ĕĦĉėĄĦčĴġİġĞĲġ�������õĦėďėĤõĥčĔĥĖċĦûĴÿİĎġėʃ�İċøĲčĲęĖĩ
ıęĤİøėīĸġûĕīġõĦėďėĤõĥčøěĦĕĕĥĸčøûďęġĈĔĥĖĴÿİĎġėʃ�ıęĤıčěĲčʀĕöġûõĦėďėĤõĥčøěĦĕĕĥĸčøûďęġĈĔĥĖĴÿİĎġėʃ
� #BTJD�LOPXMFEHF�PG�SJTL�NBOBHFNFOU��TQFDJBMJ[FE�WPDBCVMBSZ� JO�DZCFSTFDVSJUZ�BOE�SJTL��
DZCFSTFDVSJUZ�GSBNFXPSLT��DZCFSTFDVSJUZ�FDPOPNJDT��FWBMVBUJOH�UIF�DPTU�FʹFDUJWFOFTT�PG�JOWFTUNFOUT�
JO�JOGPSNBUJPO�UFDIOPMPHZ�TFDVSJUZ�NFBTVSFT��NFUIPEPMPHJFT�GPS�NBOBHJOH�JOGPSNBUJPO�TFDVSJUZ�SJTLT��
SJTL�BTTFTTNFOU�NFUIPET��*40�������TUBOEBSE��DZCFS�JOTVSBODF��UFDIOPMPHJFT�BOE�UPPMT�GPS�FOTVSJOH�
DZCFSTFDVSJUZ��BOE�USFOET�JO�DZCFSTFDVSJUZ�JOTVSBODF

�������� �êŠÜÜāêòÿãăøßŞČôÿÐāòċòĄñèòĈśÑüÖċÓòĆēüÖ�� �	�����

� "SUJȾDJBM�*OUFMMJHFODF�BOE�.BDIJOF�-FBSOJOH���
� ğęĥõõĦėıęĤıčěøĨĈİõĩĸĖěõĥĎďʅāāĦďėĤĈĨĝĄʃıęĤõĦėİėĩĖčėĭʀöġûİøėīĸġû�õĦėĞėʀĦûıęĤĒĥĆčĦĲĕİĈę�ěĨČĩõĦė 
öġûďʅāāĦďėĤĈĨĝĄʃıęĤõĦėİėĩĖčėĭʀöġûİøėīĸġû��ğęĥõõĦėıęĤİċøčĨøĳčõĦėĳþʀöʀġĕĭęİĒīĸġĞėʀĦûıęĤđɸõĲĕİĈę�õĦėİėĩĖčėĭʀ 
üĦõöʀġĕĭę�õĦėċĽĦčĦĖ�õĦėüĽĦıčõďėĤİĔċ�õĦėİėĩĖčėĭʀİþĨûęĪõ�İċøčĨøİĒīĸġõĦėĉėěüüĥĎıęĤıõʀĴöďʅāğĦ�ıęĤõĦėđɸõİėĩĖčėĭʀ 
ĈʀěĖďʅāāĦďėĤĈĨĝĄʃĈʀĦčøěĦĕĕĥĸčøûďęġĈĔĥĖĴÿİĎġėʃ
� 1SJODJQMFT�BOE�DPODFQUT�SFMBUFE�UP�BSUJʺDJBM�JOUFMMJHFODF�BOE�NBDIJOF�MFBSOJOH��DSFBUJOH�BOE�
EFWFMPQJOH�NPEFMT��NFUIPET�PG�BSUJʺDJBM�JOUFMMJHFODF�BOE�NBDIJOF�MFBSOJOH��QSJODJQMFT�BOE�UFDIOJRVFT�
GPS�VTJOH�EBUB�UP�DSFBUF�BOE�USBJO�NPEFMT��MFBSOJOH�GSPN�EBUB��QSFEJDUJPO��DMBTTJʺDBUJPO��EFFQ�MFBSOJOH��
UFDIOJRVFT�GPS�EFUFDUJOH�BOE�TPMWJOH�QSPCMFNT��BOE�USBJOJOH�JO�BSUJʺDJBM�JOUFMMJHFODF�GPS�DZCFS�TFDVSJUZ

�������� ÓöāððĀēèÓÖêôüãïĀñÑüÖòÿééÓôāöãŞ� �����	�����
�
 Cloud System Security
� õĦėġġõıĎĎıęĤĞĊĦďʅĉĖõėėĕöġûėĤĎĎøęĦěĈʃċĩĸĕĩøěĦĕĕĥĸčøûďęġĈĔĥĖ� õĦėıĖõĲøėûĞėʀĦûĒīĹč
ĄĦčċĦûõĦĖĔĦĒıęĤĉėėõĤġĖɿĦûĕĥĸčøûďęġĈĔĥĖ� õĦėďõďɻġûöʀġĕĭęĞĽĦğėĥĎėĤĎĎøęĦěĈʃ� õĦėøěĎøĬĕõĦėİöʀĦĊĪû 
ėĤĎĎøęĦěĈʃ�õĦėĉĨĈĉĦĕ�ĉėěüĞġĎıęĤüĥĈõĦėėĤĎĎøęĦěĈʃ�õĦėüĥĈõĦėöʀġĕĭęďėĤüĽĦĉĥěĳčõĦėďėĤĕěęĐęıĎĎ
øęĦěĈʃ�õĦėġġõıĎĎøěĦĕĕĥĸčøûďęġĈĔĥĖĳčõĦėďėĤĕěęĐęıĎĎøęĦěĈʃ� �čĲĖĎĦĖ�õĂėĤİĎĩĖĎ�ıęĤõĦėüĥĈõĦė
øěĦĕİĞĩĸĖûĳčõĦėďėĤĕěęĐęıĎĎøęĦěĈʃ�õĦėďėĤİĕĨčıęĤõĦėėĦĖûĦčõĦėďăĨĎĥĉĨĉĦĕöʀġõĽĦğčĈöġûėĤĎĎøęĦěĈʃ
ıęĤĐĭʀĳğʀĎėĨõĦėøęĦěĈʃ
� %FTJHO�BOE�BSDIJUFDUVSF�PG�TFDVSF�DMPVE�TZTUFNT��TFDVSFMZ�TFQBSBUJOH�QIZTJDBM�BOE�MPHJDBM�
JOGSBTUSVDUVSFT��EBUB�QSPUFDUJPO�GPS�DMPVE�TZTUFNT��DPOUSPMMJOH�BDDFTT�UP�DMPVE�TZTUFNT��NPOJUPSJOH��
BVEJUJOH��BOE�NBOBHJOH�DMPVE�TZTUFNT��NBOBHJOH�JEFOUJUZ�EBUB�JO�DMPVE�DPNQVUJOH��EFTJHOJOH�TFDVSJUZ�
JO�DMPVE�QSPDFTTJOH��QPMJDJFT�SFHVMBUJPOT�BOE�SJTL�NBOBHFNFOU�JO�DMPVE�DPNQVUJOH��BTTFTTJOH�BOE�
SFQPSUJOH�DPNQMJBODF�PG�DMPVE�TZTUFNT�BOE�QSPWJEFST

�������� èăäăöăæñā÷āùäòŞďÚċéüòŞ� �	�����

 Cyber Forensics
� ıčěøĨĈöġûčĨĉĨěĨċĖĦĜĦĞĉėʃĴÿİĎġėʃ�øěĦĕĞĽĦøĥāöġûčĨĉĨěĨċĖĦĜĦĞĉėʃĴÿİĎġėʃ�õėĤĎěčõĦėčĨĉĨěĨċĖĦĜĦĞĉėʃ 
ĴÿİĎġėʃ�ďėĤİĔċöġûčĨĉĨěĨċĖĦĜĦĞĉėʃĴÿİĎġėʃ�ċĥõĝĤċĩĸüĽĦİďʇčĞĽĦğėĥĎĐĭʀİþĩĸĖěþĦāĈʀĦččĨĉĨěĨċĖĦĜĦĞĉėʃĴÿİĎġėʃ�İøėīĸġûĕīġ 
čĨĉĨěĨċĖĦĜĦĞĉėʃĴÿİĎġėʃ�øěĦĕċʀĦċĦĖĞĽĦğėĥĎčĨĉĨěĨċĖĦĜĦĞĉėʃĴÿİĎġėʃ
� $PODFQU�PG�DZCFS���GPSFOTJDT��JNQPSUBODF�PG�DZCFS���GPSFOTJDT��DZCFS���GPSFOTJDT��QSPDFTT��UZQFT�
PG�DZCFS���GPSFOTJDT��TLJMMT�SFRVJSFE�GPS�DZCFS���GPSFOTJD�TQFDJBMJTUT��DZCFS���GPSFOTJD�UPPMT��DIBMMFOHFT�GPS�
DZCFS���GPSFOTJDT
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�������� čÓòÖÖāèöă×ĀñÓöāððĀēèÓÖêôüãïĀñďÚċéüòŞ��� �	�����
��
 Cyber   Security Research Project
 õĦėďėĤĖĬõĉʃĳþʀøěĦĕėĭʀĈʀĦčøěĦĕĕĥĸčøûďęġĈĔĥĖĴÿİĎġėʃ� ėĤİĎĩĖĎěĨČĩěĨüĥĖ� õĦėġġõıĎĎĲøėûûĦč�õĦėĒĥĆčĦĲ 
øėûûĦčċĩĸİõĩĸĖěöʀġûõĥĎûĦčĈʀĦčøěĦĕĕĥĸčøûďęġĈĔĥĖĴÿİĎġėʃ�õĦėüĥĈċĽĦėĭďİęɿĕĲøėûûĦč�ıęĤõĦėčĽĦİĞčġĲøėûûĦč 
� "QQMJDBUJPO�PG�DZCFS�TFDVSJUZ�LOPXMFEHF��SFTFBSDI�NFUIPEPMPHJFT��QSPKFDU�EFTJHO��
EFWFMPQNFOU�PG�QSPKFDUT�SFMBUFE�UP�DZCFS�TFDVSJUZ�XPSL��QSPKFDU�EPDVNFOUBUJPO�BOE�QSFTFOUBUJPO�PG�
QSPKFDU

/<�:D-?5	�� H)ĉ!Ċ5*	/ĉ:�� ab��3!ĉ/*	<��
�������� Ðāòéòăúāò×ĀãÐāòòÿééêÞăéĀäăÐāò��� �����	�����

 Operating System Management
� ıčěøĨĈöġûõĦėĎėĨğĦėüĥĈõĦėėĤĎĎďăĨĎĥĉĨõĦė��õĦėĉĨĈĉĥĹûėĤĎĎďăĨĎĥĉĨõĦėõĦėõĽĦğčĈøɿĦėĤĎĎ�õĦėüĥĈõĦė 
ĞĨċČĨļöġûĐĭʀĳþʀıęĤõĦėøěĎøĬĕõĦėİöʀĦĊĪû� õĦėĎėĨğĦėüĥĈõĦėõėĤĎěčõĦė� õĦėüĥĈõĦėğčɿěĖøěĦĕüĽĦıęĤĴēęʃėĤĎĎ�
õĦėĉĨĈĉĥĹûıęĤĎėĨğĦėüĥĈõĦėĎėĨõĦė� õĦėĞĽĦėġûöʀġĕĭęıęĤõĦėõĭʀøīčöʀġĕĭę� õĦėİĒĨĸĕďėĤĞĨċČĨĔĦĒıęĤøěĦĕĕĥĸčøû
ďęġĈĔĥĖ�õĦėĉėěüĞġĎıęĤıõʀĴöďʅāğĦ�ıęĤõĦėĳþʀûĦčİøėīĸġûĕīġĞøėĨďĉʃİĒīĸġõĦėĎėĨğĦėüĥĈõĦėėĤĎĎ
� $PODFQUT� PG� PQFSBUJOH� TZTUFN�NBOBHFNFOU�� JOTUBMMJOH� PQFSBUJOH� TZTUFNT�� DPOʺHVSJOH�
TZTUFNT��NBOBHJOH�VTFS�SJHIUT�BOE�BDDFTT�DPOUSPM��QSPDFTT�NBOBHFNFOU��NBOBHJOH�TZTUFN�NFNPSZ�
BOE�ʺMFT��JOTUBMMJOH�BOE�NBOBHJOH�TFSWJDFT��EBUB�CBDLVQ�BOE�SFDPWFSZ��PQUJNJ[JOH�QFSGPSNBODF�BOE�
TFDVSJUZ��NPOJUPSJOH�BOE�USPVCMFTIPPUJOH��BOE�VTJOH�TDSJQUJOH�UPPMT�GPS�TZTUFN�NBOBHFNFOU

�������� ÐāòéòăÐāòďãċòÐæüòĄùĘāúòĀéòÿééêÞăéĀäăÐāò��� �	�����

 Directory Service for Operating Systems  
� ğęĥõõĦėċĽĦûĦčöġûėĤĎĎĴĈİėõċġėĩ� õĦėġġõıĎĎ� õĦėĞėʀĦû� ıęĤõĦėĈĭıęėĥõĝĦĴĈİėõċġėĩ� İċøčĨøĳč 
õĦėõĽĦğčĈĲøėûĞėʀĦûöġûĲĈİĕč� ĲøėûĞėʀĦûöġûėĤĎĎĴĈİėõċġėĩ� õĦėĞėʀĦûıęĤõĦėüĥĈõĦėõĥĎġûøʃďėĤõġĎ 
öġûĴĈİėõċġėĩ�õĦėĞėʀĦûıęĤõĦėüĥĈõĦėõĥĎġķġĎİüõĉʃċĩĸİõĩĸĖěöʀġû�õĦėĳþʀİøėīĸġûĕīġüĥĈõĦėĴĈİėõċġėĩ�İċøčĨøĳčõĦė
üĥĈõĦėĴĈİėõċġėĩ� õĦėüĥĈõĦėėĤĎĎĴĈİėõċġėĩĳčėĤĎĎďăĨĎĥĉĨõĦė� õĦėĉĥĹûøɿĦėĤĎĎıęĤõĦėøěĎøĬĕĞĨċČĨļõĦėİöʀĦĊĪû
öʀġĕĭę�ıęĤõĦėĳþʀûĦčĳčėĤĎĎďăĨĎĥĉĨõĦė
� 1SJODJQMFT�PG�EJSFDUPSZ�TZTUFN�PQFSBUJPO��EFTJHOJOH�DSFBUJOH�BOE�NBJOUBJOJOH�EJSFDUPSJFT��
UFDIOJRVFT� GPS�TUSVDUVSJOH�EPNBJOT��EJSFDUPSZ�TZTUFN�TUSVDUVSFT��DSFBUJOH�BOE�NBOBHJOH�EJSFDUPSZ�
DPNQPOFOUT��DSFBUJOH�BOE�NBOBHJOH�SFMBUFE�PCKFDUT��VTJOH�EJSFDUPSZ�NBOBHFNFOU�UPPMT��EJSFDUPSZ�
NBOBHFNFOU�UFDIOJRVFT��NBOBHJOH�EJSFDUPSZ�TZTUFNT�JO�PQFSBUJOH�TZTUFNT��DPOʺHVSJOH�TZTUFNT�BOE�
DPOUSPMMJOH�EBUB�BDDFTT�SJHIUT��BOE�VTBHF�JO�PQFSBUJOH�TZTUFNT

�������� ÐāòêŖüÖÐĀèČôÿðāäòÐāòäüéčäś�� ��������	�����

 Prevention and Countermeasures
� ğęĥõõĦėıęĤİøėīĸġûĕīġċĩĸĳþʀĳčõĦėďɻġûõĥčõĦėĲüĕĉĩ�õĦėěĦûėĤĎĎĉġĎĲĉʀİĒīĸġİĞėĨĕøěĦĕĕĥĸčøûďęġĈĔĥĖ�
ěĨČĩõĦėěĨİøėĦĤğʃõĦėĲüĕĉĩċĦûİøėīġöɿĦĖ�õĦėĞıõčıęĤõĦėėĥĎėĭʀõĦėĎĬõėĬõ�õĦėĳþʀİøėīĸġûĕīġıęĤİċøčĨøĳčõĦėĉġĎĲĉʀ
ĉɿġõĦėĎĬõėĬõ�õĦėďɻġûõĥčĲĈĖĳþʀėĤĎĎĴēėʃěġęęʃ�õĦėĳþʀėĤĎĎĉėěüüĥĎõĦėĎĬõėĬõ�õĦėďɻġûõĥčõĦėĲüĕĉĩċĦûİěķĎ�ıęĤ
õĦėďɻġûõĥčıęĤĉġĎĲĉʀõĦėĲüĕĉĩĳčėĤĎĎĞĦėĞčİċĜ
� 1SJODJQMFT�BOE�UPPMT�VTFE�JO�BUUBDL�QSFWFOUJPO��JNQMFNFOUJOH�SFTQPOTF�TZTUFNT�UP�FOIBODF�
TFDVSJUZ��NFUIPET�GPS�BOBMZ[JOH�OFUXPSL�BUUBDLT��TDBOOJOH�BOE�JOUSVTJPO�EFUFDUJPO��VTJOH�UPPMT�BOE�
UFDIOJRVFT�UP�SFTQPOE�UP�JOUSVTJPOT��QSPUFDUJPO�VTJOH�ʺSFXBMM�TZTUFNT��FNQMPZJOH�JOUSVTJPO�EFUFDUJPO�
TZTUFNT��QSFWFOUJOH�XFC�CBTFE�BUUBDLT��BOE�EFGFOEJOH�BOE� SFTQPOEJOH� UP�BUUBDLT� JO� JOGPSNBUJPO�
TZTUFNT



134  

�������� ùŚöèäŚüêòÿùāèčêòČÐòðêòÿñćÐäŞ� �����	�����

 Application Programming Interface 
� øěĦĕĞĽĦøĥāıęĤğęĥõõĦėġġõıĎĎĞɿěčĉɿġďėĤĞĦčĲďėıõėĕ� � İċøĲčĲęĖĩĞɿěčĉɿġďėĤĞĦčĲďėıõėĕ� 
õĦėĞėʀĦûıęĤõĦėĳþʀûĦčĞɿěčĉɿġďėĤĞĦčĲďėıõėĕ�õĦėĞīĸġĞĦėėĤğěɿĦûĲďėıõėĕďėĤĖĬõĉʃıęĤĞɿěčĉɿġďėĤĞĦčĲďėıõėĕ�
ıęĤđɸõďăĨĎĥĉĨõĦėĒĥĆčĦĞɿěčĉɿġďėĤĞĦčĲďėıõėĕĞĽĦğėĥĎĲďėıõėĕďėĤĖĬõĉʃ
� *NQPSUBODF�BOE�QSJODJQMFT�PG�EFTJHOJOH�QSPHSBN�JOUFSGBDFT��QSPHSBN�JOUFSGBDF�UFDIOPMPHJFT��
DSFBUJOH�BOE�VTJOH�QSPHSBN�JOUFSGBDFT��DPNNVOJDBUJPO�CFUXFFO�BQQMJDBUJPOT�BOE�QSPHSBN�JOUFSGBDFT��
BOE�QSBDUJDBM�USBJOJOH�JO�EFWFMPQJOH�QSPHSBN�JOUFSGBDFT�GPS�BQQMJDBUJPOT

�������� ÐāòæĘāÖāèüĀäčèðĀäăãśöñúćŚèñèäŞ� �����	�����

 Robotic Process Automation
� ıčěøĨĈĒīĹčĄĦč� ıęĤğęĥõõĦėċĽĦûĦčġĥĉĲčĕĥĉĨĈʀěĖğĬɿčĖčĉʃ� õĦėĳþʀİøėīĸġûĕīġıęĤıĒęĉēġėʃĕĳčõĦė
ĒĥĆčĦõĦėċĽĦûĦčġĥĉĲčĕĥĉĨĈʀěĖğĬɿčĖčĉʃ�õĦėěĨİøėĦĤğʃõėĤĎěčõĦėċĦûČĬėõĨüİĒīĸġėĤĎĬĲġõĦĞĳčõĦėċĽĦûĦčġĥĉĲčĕĥĉĨ
ĈʀěĖğĬɿčĖčĉʃ�õĦėġġõıĎĎıęĤĒĥĆčĦĲďėıõėĕġĥĉĲčĕĥĉĨ�	Ďġċ
�õĦėĎĭėćĦõĦėõĦėċĽĦûĦčġĥĉĲčĕĥĉĨĈʀěĖğĬɿčĖčĉʃõĥĎ
ėĤĎĎċĩĸĕĩġĖĭɿİĈĨĕĳčġûøʃõė�õĦėĎėĨğĦėüĥĈõĦėıęĤõĽĦõĥĎĈĭıęĲøėûõĦėõĦėċĽĦûĦčġĥĉĲčĕĥĉĨĈʀěĖğĬɿčĖčĉʃ�õėćĩĜĪõĝĦ
õĦėċĽĦûĦčġĥĉĲčĕĥĉĨĈʀěĖğĬɿčĖčĉʃĳčġĬĉĞĦğõėėĕ
� #BTJD�DPODFQUT�BOE�QSJODJQMFT�PG�SPCPUJD�QSPDFTT�BVUPNBUJPO��VTF�PG�UPPMT�BOE�QMBUGPSNT�
GPS�SPCPUJD�QSPDFTT�BVUPNBUJPO�EFWFMPQNFOU��BOBMZTJT�PG�CVTJOFTT�QSPDFTTFT�UP�JEFOUJGZ�PQQPSUVOJUJFT�
GPS�SPCPUJD�QSPDFTT�BVUPNBUJPO��EFTJHO�BOE�EFWFMPQNFOU�PG�BVUPNBUFE�QSPHSBNT�	CPUT
��JOUFHSBUJPO�
PG�SPCPUJD�QSPDFTT�BVUPNBUJPO�XJUI�FYJTUJOH�TZTUFNT�JO�PSHBOJ[BUJPOT��NBOBHFNFOU�BOE�HPWFSOBODF�
PG�SPCPUJD�QSPDFTT�BVUPNBUJPO�QSPKFDUT��DBTF�TUVEJFT�PG�SPCPUJD�QSPDFTT�BVUPNBUJPO�BQQMJDBUJPOT�JO�
JOEVTUSZ

�������� ÐāòöăċÓòāÿúŞČôÿÐāòäòö××ĀéÐāòØśüčÐÖ�� �	�����

 Fraud Analysis and Detection
� ěĨČĩõĦėěĨİøėĦĤğʃıęĤĉėěüüĥĎõĦėýʀġĲõû� İøėīĸġûĕīġıęĤİċøčĨøĳčõĦėĉėěüüĥĎõĦėýʀġĲõû� ėĭďıĎĎöġû
õĦėýʀġĲõû�õĦėěĨİøėĦĤğʃıęĤĉėěüüĥĎõĦėýʀġĲõû�õĂğĕĦĖıęĤčĲĖĎĦĖċĩĸİõĩĸĖěöʀġûõĥĎõĦėďɻġûõĥčıęĤõĦėüĥĈõĦėýʀġĲõû�
õĦėİĉėĩĖĕĒėʀġĕĳčõĦėďɻġûõĥčıęĤüĥĈõĦėĔĥĖøĬõøĦĕõĥĎõĦėýʀġĲõûĳčġûøʃõė�
� .FUIPET�GPS�BOBMZ[JOH�BOE�EFUFDUJOH�GSBVE��UPPMT�BOE�UFDIOJRVFT�GPS�GSBVE�EFUFDUJPO��GPSNT�PG�
GSBVE��BOBMZTJT�BOE�EFUFDUJPO�PG�GSBVE��MBXT�BOE�QPMJDJFT�SFMBUFE�UP�GSBVE�QSFWFOUJPO�BOE�NBOBHFNFOU��
QSFQBSFEOFTT�GPS�QSFWFOUJOH�BOE�NBOBHJOH�UIF�UISFBU�PG�GSBVE�JO�PSHBOJ[BUJPOT

�������� ÓöāððĀēèÓÖêôüãïĀñéèðĆüåĆü� �	�����
�
 Mobile Security
� ğęĥõõĦėıęĤİċøĲčĲęĖĩİõĩĸĖěõĥĎõĦėďɻġûõĥčøěĦĕĕĥĸčøûďęġĈĔĥĖöġûĲċėĜĥĒċʃĕīġĊīġ�õęĴõıęĤİċøĲčĲęĖĩ
ċĩĸĳþʀĳčõĦėøěĎøĬĕõĦėİöʀĦĊĪûöʀġĕĭę�õĦėüĥĈõĦėĞĨċČĨļıęĤõĦėøěĎøĬĕøěĦĕĕĥĸčøûďęġĈĔĥĖöġûĲċėĜĥĒċʃĕīġĊīġ�õĦėĳþʀ
ûĦčıęĤõĦėõĽĦğčĈøɿĦõĦėİöʀĦĊĪû�õĦėøěĎøĬĕıęĤõĦėĉėěüĞġĎõĦėİöʀĦĊĪûöʀġĕĭę�õĦėĉėěüğĦþɿġûĲğěɿ�İċøčĨøõĦė
Ĳüĕĉĩ�õĦėďõďɻġûøěĦĕĕĥĸčøûďęġĈĔĥĖöġûĲċėĜĥĒċʃĕīġĊīġ
� 1SJODJQMFT� BOE� UFDIOPMPHJFT� SFMBUFE� UP� NPCJMF� TFDVSJUZ� QSPUFDUJPO�� NFDIBOJTNT� BOE�
UFDIOPMPHJFT� VTFE� JO� EBUB� BDDFTT� DPOUSPM��NBOBHFNFOU� PG� SJHIUT� BOE� TFDVSJUZ� DPOUSPM� PG�NPCJMF�
QIPOFT��VTBHF�BOE�BDDFTT�DPOʺHVSBUJPO��DPOUSPM�BOE�BVEJUJOH�BDDFTT��WVMOFSBCJMJUZ�
EFUFDUJPO��BUUBDL�UFDIOJRVFT��BOE�QSPUFDUJPO�PG�NPCJMF�QIPOF�TFDVSJUZ
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��������ÓöāððĀēèÓÖêôüãïĀñÑüÖüăèċæüòŞċèĒäÑüÖùòòíùăēÖ��� �	�����

 Internet of Things Security
� ğęĥõõĦėøěĦĕĕĥĸčøûďęġĈĔĥĖöġûġĨčİċġėʃİčķĉöġûĞėėĒĞĨĸû� öʀġõĽĦğčĈĈʀĦčøěĦĕĕĥĸčøûďęġĈĔĥĖöġû
ġĨčİċġėʃİčķĉöġûĞėėĒĞĨĸû� ĲĒėĲċøġęõĦėĞīĸġĞĦėöġûġĨčİċġėʃİčķĉöġûĞėėĒĞĨĸû� þɿġûĲğěɿöġûġĨčİċġėʃİčķĉöġûĞėėĒĞĨĸû�
õĦėėĥõĝĦøěĦĕĕĥĸčøûďęġĈĔĥĖġĨčİċġėʃİčķĉöġûĞėėĒĞĨĸû� ġûøʃďėĤõġĎĞĽĦøĥāöġûõĦėėĥõĝĦøěĦĕĕĥĸčøûďęġĈĔĥĖ
öġûġĨčİċġėʃİčķĉöġûĞėėĒĞĨĸû�õĦėĒĥĆčĦġĬďõėćʃġĨčİċġėʃİčķĉöġûĞėėĒĞĨĸû�õĦėġġõıĎĎıġďĒęĨİøþĥčġĨčİċġėʃİčķĉ
öġûĞėėĒĞĨĸû�ıęĤõĦėİĉėĩĖĕĒėʀġĕĳčõĦėďɻġûõĥčıęĤüĥĈõĦėõĥĎĔĥĖøĬõøĦĕġĬďõėćʃġĨčİċġėʃİčķĉöġûĞėėĒĞĨĸû�
� 1SJODJQMFT�PG�*OUFSOFU�PG�5IJOHT�TFDVSJUZ��TFDVSJUZ�SFRVJSFNFOUT�GPS�UIF�*OUFSOFU�PG�5IJOHT��
DPNNVOJDBUJPO�QSPUPDPMT�PG�UIF�*OUFSOFU�PG�5IJOHT��WVMOFSBCJMJUJFT�PG�UIF�*OUFSOFU�PG�5IJOHT��NBJOUBJOJOH�
UIF�TFDVSJUZ�PG�UIF�*OUFSOFU�PG�5IJOHT��LFZ�DPNQPOFOUT�PG�*OUFSOFU�PG�5IJOHT�TFDVSJUZ��EFWFMPQNFOU�PG�
*OUFSOFU�PG�5IJOHT�EFWJDFT��EFTJHOJOH�*OUFSOFU�PG�5IJOHT�BQQMJDBUJPOT��BOE�QSFQBSFEOFTT�GPS�QSFWFOUJOH�
BOE�NBOBHJOH�UISFBUT�UP�*OUFSOFU�PG�5IJOHT�EFWJDFT

��������ÐāòċÑśāòúĀùČôÿÐāòòĀÐøāÓöāððĀēèÓÖêôüãïĀñÑüÖÑśüðĈô�� �	�����

 Cryptography and Data Security
� ğęĥõõĦėıęĤİċøčĨøõĦėİöʀĦėğĥĞöʀġĕĭę� õĦėİöʀĦėğĥĞıĎĎĞĕĕĦĉėıęĤıĎĎġĞĕĕĦĉė� õĦėĳþʀõĦėİöʀĦėğĥĞ 
İĒīĸġėĥõĝĦøěĦĕęĥĎ�øěĦĕĊĭõĉʀġûıęĤøěĦĕčɿĦİþīĸġĊīġöġûöʀġĕĭę�õĦėĎėĨğĦėüĥĈõĦėõĬāıüİöʀĦėğĥĞ�õĦėďėĤİĕĨčøěĦĕ
ıöķûıėûöġûėĤĎĎõĦėİöʀĦėğĥĞ� õĂėĤİĎĩĖĎıęĤĕĦĉėĄĦčĈʀĦčõĦėėĥõĝĦøěĦĕĕĥĸčøûďęġĈĔĥĖöġûöʀġĕĭę� ıęĤõĦė
ďėĤĖĬõĉʃĳþʀğęĥõõĦėİöʀĦėğĥĞĈʀĦčøěĦĕĕĥĸčøûďęġĈĔĥĖĴÿİĎġėʃ
� 1SJODJQMFT� BOE� UFDIOJRVFT� PG� EBUB� FODSZQUJPO�� TZNNFUSJD� BOE� BTZNNFUSJD� FODSZQUJPO��
VUJMJ[JOH�FODSZQUJPO�GPS�QSFTFSWJOH�DPOʺEFOUJBMJUZ��JOUFHSJUZ�BOE�SFMJBCJMJUZ�PG�JOGPSNBUJPO��DSZQUPHSBQIJD�
LFZ�NBOBHFNFOU��FWBMVBUJOH�UIF�TUSFOHUI�PG�FODSZQUJPO�TZTUFNT��SFHVMBUJPOT�BOE�TUBOEBSET�SFMBUFE�
UP�EBUB�TFDVSJUZ���BOE�BQQMZJOH�FODSZQUJPO�QSJODJQMFT�JO�UIF�DPOUFYU�PG�DZCFS�TFDVSJUZ

�������� ċæÓčèčôñĄéôĒüÐċÙè� �����	�����

 Blockchain Technology 
� ğęĥõõĦėıęĤõĦėĳþʀûĦčöġûİċøĲčĲęĖĩĎęķġõİþč�ĲøėûĞėʀĦûıęĤõĦėċĽĦûĦčöġûĎęķġõ�õĦėĞėʀĦûĎęķġõĳğĕɿ�
õĦėĖīčĖĥčıęĤõĦėİþīĸġĕĉɿġĎęķġõĳčİøėīġöɿĦĖ�õĦėďėĤĖĬõĉʃĳþʀİċøĲčĲęĖĩĎęķġõİþčĳčČĬėõĨüıęĤġĬĉĞĦğõėėĕ�ıęĤ
õĦėüĥĈõĦėöʀġĕĭę�
� 1SJODJQMFT� BOE� PQFSBUJPO� PG� CMPDLDIBJO� UFDIOPMPHZ�� TUSVDUVSF� BOE� GVODUJPO� PG� CMPDLT��
DSFBUJPO�PG�OFX�CMPDLT��WFSJʺDBUJPO�BOE�DPOOFDUJPO�PG�CMPDLT�JO�UIF�OFUXPSL��BQQMJDBUJPO�PG�CMPDLDIBJO�
UFDIOPMPHZ�JO�CVTJOFTT�BOE�JOEVTUSZ��BOE�EBUB�NBOBHFNFOU

�������� úôĀÐÐāòêÐêőãÑśüðĈôČôÿÐāòÚŚüèòúĀùčêòČÐòð��� �	�����

 Principles of Steganography and Program Obfuscation 
� İċøčĨøıęĤğęĥõõĦėĳčõĦėďõďɶĈöʀġĕĭę�õĦėĳþʀİċøĲčĲęĖĩİþĨûęĪõÿɿġčėğĥĞĲďėıõėĕ��İċøčĨøĳčõĦėĞėʀĦû
ĔĦĒİĒīĸġďõďɶĈöʀġĕĭęıęĤÿɿġčėğĥĞĲďėıõėĕ�õĦėİöĩĖčĲďėıõėĕİĒīĸġĳğʀėğĥĞöġûĲďėıõėĕĖĦõĉɿġõĦėěĨİøėĦĤğʃıęĤ
ċĽĦøěĦĕİöʀĦĳü�ıęĤõĦėİĉėĩĖĕõĦėďɻġûõĥčöʀġĕĭęıęĤėğĥĞĲďėıõėĕ
� 5FDIOJRVFT�BOE�QSJODJQMFT�JO�EBUB�PCGVTDBUJPO��VTJOH�EFFQ�UFDIOPMPHZ�UP�IJEF�QSPHSBN�
DPEF��UFDIOJRVFT�JO�DSFBUJOH�JNBHFT�UP�DPODFBM�EBUB�BOE�PCTDVSF�QSPHSBN�DPEF��QSPHSBNNJOH�UP�
NBLF�UIF�DPEF�EJʼDVMU�UP�BOBMZ[F�BOE�VOEFSTUBOE��BOE�QSFQBSJOH�UP�QSPUFDU�EBUB�BOE�QSPHSBN�DPEF
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�������� ùúÐă×÷ąÐøāČôÿÐāò÷ąÐøāċÙăÖéĈòâāÐāòÐĀéÐāòæĘāÖāè� �	���

 Cooperative and Work Integrated Education 
� öăÙāéĀÖÓĀéÐŚüè���äāðċÖĆēüèďÑÑüÖùāÑāöăÙā�ČôÿëŚāèÐāòüéòðċäòĄñðÓöāðíòśüðÐŚüèďêêÞăéĀäăÖāèùúÐă× 
÷ąÐøāČôÿÐāò÷ąÐøāċÙăÖéĈòâāÐāòÐĀéÐāòæĘāÖāè�ďðŚèśüñÐöŚā����ÙĀēöčðÖ
 õĦėďăĨĎĥĉĨûĦčüėĨûİĞĕīġčğčĪĸûİďʇčĒčĥõûĦčĳčĞĊĦčďėĤõġĎõĦėċĩĸĕĩõĦėĈĽĦİčĨčûĦčİõĩĸĖěöʀġûõĥĎ 
ĞĦöĦěĨþĦċĩĸĜĪõĝĦġĖĭɿİďʇčėĤĖĤİěęĦĴĕɿčʀġĖõěɿĦ�����þĥĸěĲĕû�ĉɿġİčīĸġû�čĥõĜĪõĝĦüĤĉʀġûĐɿĦčõĦėġĎėĕİĉėĩĖĕøěĦĕĒėʀġĕ 
õɿġčĴďďăĨĎĥĉĨûĦč� ĉʀġûüĥĈċĽĦėĦĖûĦčĐęõĦėďăĨĎĥĉĨûĦč� čĽĦİĞčġĐęûĦčĳčõĦėĞĥĕĕčĦėĤğěɿĦûčĥõĜĪõĝĦ 
ġĦüĦėĖʃċĩĸďėĪõĝĦ� ğėīġġĦüĦėĖʃčĨİċĜõʃ� ğęĥûüĦõİĞėķüĞĨĹčõĦėďăĨĎĥĉĨûĦčıęʀěõĦėđɸõûĦčĔĦøĞčĦĕöġûčĥõĜĪõĝĦ 
ĞĦöĦěĨþĦøěĦĕĕĥĸčøûďęġĈĔĥĖĴÿİĎġėʃ�ďėĤõġĎĈʀěĖ�õĦėđɸõďăĨĎĥĉĨûĦčĳčğčɿěĖûĦčöġûėĥĄĎĦę�ėĥĄěĨĞĦğõĨü�ğėīġČĬėõĨüİġõþč�
İĒīĸġİĒĨĸĕďėĤĞĎõĦėćʃõĦėďăĨĎĥĉĨûĦčĳčĞĦöĦěĨþĦøěĦĕĕĥĸčøûďęġĈĔĥĖĴÿİĎġėʃ�ĉęġĈüčüĥĈċĽĦėĦĖûĦčĐęõĦėďăĨĎĥĉĨûĦč
ĒėʀġĕčĽĦİĞčġĐęõĦėďăĨĎĥĉĨûĦč
� 1SBDUJDBM�USBJOJOH�JO�B�DZCFS�TFDVSJUZ��SFMBUFE�XPSLQMBDF�GPS�BU�MFBTU�����IPVST�DPOTFDVUJWFMZ��
TUVEFOU�JT�SFHBSEFE�UP�QBTT�QSF�USBJOJOH�QSFQBSBUJPO�XSJUF�QFSGPSNBODF�BOE�QSFTFOU�XPSL�SFTVMUT�JO�
B�TFNJOBS�CFUXFFO�TUVEFOUT�BOE�BEWJTPST�BGUFS�ʺOJTIJOH�USBJOJOH��QSBDUJDBM�USBJOJOH�DPWFST�XPSLT�JO�B�
HPWFSONFOU�EFQBSUNFOU�QVCMJD�FOUFSQSJTF�PS�QSJWBUF�DPNQBOZ�UP�FOIBODF�XPSL�FYQFSJFODFT�JO�DZCFS�
TFDVSJUZ�QSFQBSF�GPS�QFSGPSNBODF�SFQPSU�BOE�QSFTFOUBUJPO��

�������� êòÿùéÐāòâŞöăÙāÙĄíãśāèÓöāððĀēèÓÖêôüãïĀñďÚċéüòŞ������������������������ �	���

 Professional Training in Cyber Security
� öăÙāéĀÖÓĀéÐŚüè� �� äāðċÖĆēüèďÑÑüÖùāÑāöăÙāČôÿëŚāèÐāòüéòðċäòĄñðÓöāðíòśüðÐŚüèďêìœÐ
êòÿùéÐāòâŞöăÙāÙĄíãśāèÓöāððĀēèÓÖêôüãïĀñďÚċéüòŞ�ďðŚèśüñÐöŚā����ÙĀēöčðÖ�
 õĦėđɸõûĦčĔĦøĞčĦĕöġûčĥõĜĪõĝĦĞĦöĦěĨþĦøěĦĕĕĥĸčøûďęġĈĔĥĖĴÿİĎġėʃ� ĳčğčɿěĖûĦčöġûėĥĄĎĦę�
ėĥĄěĨĞĦğõĨü�ğėīġČĬėõĨüİġõþč�İďʇčėĤĖĤİěęĦĴĕɿčʀġĖõěɿĦ�����þĥĸěĲĕû�ĉɿġİčīĸġû�İĒīĸġİĒĨĸĕďėĤĞĎõĦėćʃõĦėďăĨĎĥĉĨûĦč 
ĳčĞĦöĦěĨþĦøěĦĕĕĥĸčøûďęġĈĔĥĖĴÿİĎġėʃ�ĲĈĖĕĩõĦėüĥĈċĽĦėĦĖûĦčõĦėđɸõďăĨĎĥĉĨûĦčıęĤčĽĦİĞčġ�ıęĤĕĩõĦėďėĤİĕĨčĐę 
üĦõğčɿěĖûĦčċĩĸĳğʀõĦėđɸõıõɿčĥõĜĪõĝĦ
� 'JFMEXPSL�USBJOJOH�PG�B�DZCFS�TFDVSJUZ�TUVEFOU�DPWFST�XPSL�JO�B�HPWFSONFOU�EFQBSUNFOU��QVCMJD�
FOUFSQSJTF��PS�QSJWBUF�DPNQBOZ�GPS�BU�MFBTU�����IPVST�DPOTFDVUJWFMZ��UP�FOIBODF�XPSL�FYQFSJFODFT�
JO�DZCFS�TFDVSJUZ�CZ�QSFQBSJOH�B�DZCFS�TFDVSJUZ�USBJOJOH�SFQPSU�BOE�QSFTFOUBUJPO�BOE�FWBMVBUJPO�GSPN�
UIF�BHFODZ�UIBU�QSPWJEFT�USBJOJOH�UP�TUVEFOUT

�������� �úĀöÑśüíăċ÷øæāÖÓöāððĀēèÓÖêôüãïĀñďÚċéüòŞ� �����	�����

 Special Topics in Cyber Security
� ğĥěöʀġċĩĸİõĨĈöĪĹčĳğĕɿĈʀĦčøěĦĕĕĥĸčøûďęġĈĔĥĖĴÿİĎġėʃ�ıčěĲčʀĕöġûøěĦĕĕĥĸčøûďęġĈĔĥĖĴÿİĎġėʃ�ıęĤěĨČĩ
õĦėĳğĕɿĈʀĦčøěĦĕĕĥĸčøûďęġĈĔĥĖĴÿİĎġėʃ�
� &NFSHJOH�UPQJDT�JO�DZCFS�TFDVSJUZ��DZCFS�TFDVSJUZ�USFOET��BOE�OFX�NFUIPET�JO�DZCFS�TFDVSJUZ

3)/�/<�:D-?5	D2+=�H)ĉ!Ċ5*	/ĉ:�� f�3!ĉ/*	<�
� ĳğʀİęīġõİėĩĖčėĦĖěĨþĦġīĸč� Ķ� ġĩõĴĕɿčʀġĖõěɿĦ� �� ğčɿěĖõĨĉ� ĳčğęĥõĞĭĉėėĤĈĥĎďėĨāāĦĉėĩöġûĕğĦěĨċĖĦęĥĖ
ĞěčĈĬĞĨĉ� ĲĈĖĴĕɿÿĹĽĦõĥĎėĦĖěĨþĦċĩĸİøĖİėĩĖčĕĦıęʀě� ıęĤĴĕɿİďʇčėĦĖěĨþĦċĩĸõĽĦğčĈĳğʀİėĩĖčĲĈĖĴĕɿčĥĎğčɿěĖõĨĉėěĕ� 
ĳčİõćąʃõĦėĞĽĦİėķüğęĥõĞĭĉė
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F�+�2+Ċ:�3-9	2A�+
� üĽĦčěčğčɿěĖõĨĉėěĕĉęġĈğęĥõĞĭĉėĴĕɿčʀġĖõěɿĦ�������ğčɿěĖõĨĉ�ĕĩĞĥĈĞɿěčüĽĦčěčğčɿěĖõĨĉıĖõĉĦĕğĕěĈěĨþĦ
ıęĤõęĬɿĕěĨþĦ�ĈĥûčĩĹ
 aŴ�3)/�/<�:0>	1:�9L/H#� c`�3!ĉ/*	<�
� bŴ�3)/�/<�:D�&:8�� hd�3!ĉ/*	<�
� � 	�
�ěĨþĦİýĒĦĤĒīĹčĄĦč� ���ğčɿěĖõĨĉ
� � � 	���
� õęĬɿĕěĨþĦĒīĹčĄĦčċĦûøćĨĉĜĦĞĉėʃıęĤěĨċĖĦĜĦĞĉėʃ� ���ğčɿěĖõĨĉ
� � � 	���
� õęĬɿĕěĨþĦĒīĹčĄĦčċĦûİċøĲčĲęĖĩ� ���ğčɿěĖõĨĉ
��� � 	�
� ěĨþĦİýĒĦĤĈʀĦč� ���ğčɿěĖõĨĉ
� � � 	���
� õęĬɿĕěĨþĦİċøĲčĲęĖĩİýĒĦĤĞĦöĦ� ���ğčɿěĖõĨĉ
� � � � �� ěĨþĦĎĥûøĥĎ� ���ğčɿěĖõĨĉ
� � � � �� ěĨþĦİęīġõ�ĴĕɿčʀġĖõěɿĦ������������������������������������� ���ğčɿěĖõĨĉ
� � � 	���
� õęĬɿĕěĨþĦĲøėûûĦč� ��ğčɿěĖõĨĉ
� � 	�
� ěĨþĦõĦėđɸõďėĤĞĎõĦėćʃěĨþĦþĩĒ� ��ğčɿěĖõĨĉ
 cŴ� 3)/�/<�:D-?5	D2+=H)ĉ!Ċ5*	/ĉ:� f�3!ĉ/*	<�

	:+�9�	:+D+=*!	:+25!
3)/�/<�:D�&:8�� hd�3!ĉ/*	<�
/<�:D�&:8&?M!�:!�� c`�3!ĉ/*	<��
� 	-@ĉ)/<�:&?M!�:!�:���<�0:2�+čE-8/<�*:0:2�+č� ab�3!ĉ/*	<�
�������� øćĨĉĜĦĞĉėʃĞĽĦğėĥĎİċøĲčĲęĖĩĞĦėĞčİċĜ� �	�����

� .BUIFNBUJDT�GPS�*OGPSNBUJPO�5FDIOPMPHZ
�������� ÿġēĉʃıěėʃĞĽĦİėķüėĭďİĒīĸġõĦėøĽĦčěć� �	�����

� $BMDVMBUJPO�4PGUXBSF�1BDLBHFT
�������� ĞĊĨĉĨĞĽĦğėĥĎõĦėěĨüĥĖİċøĲčĲęĖĩĞĦėĞčİċĜ� �	�����

� 4UBUJTUJDT�GPS�*OGPSNBUJPO�5FDIOPMPHZ�3FTFBSDI
�������� ďăĨĎĥĉĨõĦėĞĊĨĉĨĞĽĦğėĥĎõĦėěĨüĥĖİċøĲčĲęĖĩĞĦėĞčİċĜ� �	�����

� 1SBDUJDF�PG�4UBUJTUJDT�GPS�*OGPSNBUJPO�5FDIOPMPHZ�3FTFBSDI
�������� õĦėěĨİøėĦĤğʃöʀġĕĭęİĒīĸġöĥĎİøęīĸġčČĬėõĨü� �	�����

� %BUB�"OBMZUJDT�UP�%SJWF�#VTJOFTT
�������� ďăĨĎĥĉĨõĦėõĦėěĨİøėĦĤğʃöʀġĕĭęİĒīĸġöĥĎİøęīĸġčČĬėõĨü� �	�����

� 1SBDUJDF�PG�%BUB�"OBMZUJDT�UP�%SJWF�#VTJOFTT

 	-@ĉ)/<�:&?M!�:!�:�D��F!F-*=� ah�3!ĉ/*	<������
�������� ĲøėûĞėʀĦûöʀġĕĭęıęĤġĥęõġėĨċĪĕ� �	�����

� %BUB�4USVDUVSFT�BOE�"MHPSJUINT
�������� ďăĨĎĥĉĨõĦėĲøėûĞėʀĦûöʀġĕĭęıęĤġĥęõġėĨċĪĕ� �	�����

� 1SBDUJDF�PG�%BUB�4USVDUVSFT�BOE�"MHPSJUINT
�������� õĦėĞīĸġĞĦėöʀġĕĭęıęĤİøėīġöɿĦĖ� �	�����

� %BUB�$PNNVOJDBUJPOT�BOE�/FUXPSLJOH
�������� ďăĨĎĥĉĨõĦėõĦėĞīĸġĞĦėöʀġĕĭęıęĤİøėīġöɿĦĖ� �	�����

� 1SBDUJDF�PG�%BUB�$PNNVOJDBUJPOT�BOE�/FUXPSLJOH
�������� õĦėěĨİøėĦĤğʃıęĤġġõıĎĎėĤĎĎ� �	�����

� 4ZTUFNT�"OBMZTJT�BOE�%FTJHO
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�������� ċĥõĝĤõĦėĞīĸġĞĦėĔĦĝĦġĥûõĘĝĞĽĦğėĥĎİċøĲčĲęĖĩĞĦėĞčİċĜ�� �	�����

� &OHMJTI�$PNNVOJDBUJPO�4LJMMT�GPS�*OGPSNBUJPO�5FDIOPMPHZ
�������� üėĨĖČėėĕıęĤõĂğĕĦĖİċøĲčĲęĖĩĞĦėĞčİċĜ� �	�����

� *OGPSNBUJPO�5FDIOPMPHZ�&UIJDT�BOE�-BXT
�������� õĦėěĨüĥĖĈʀĦčİċøĲčĲęĖĩĞĦėĞčİċĜ� �	�����

� *OGPSNBUJPO�5FDIOPMPHZ�3FTFBSDI

/<�:D�&:8�Ċ:!� ea�3!ĉ/*	<�
� 	-@ĉ)/<�:D��F!F-*=D�&:82:
:� dh�3!ĉ/*	<�
������� ų�/<�:"9��9"� cc�3!ĉ/*	<�
�������� õĦėġġõıĎĎõėĦēɶõĞʃıęĤıġčĨİĕþĥčĞĽĦğėĥĎČĬėõĨüĈĨüĨċĥę� �	�����

� (SBQIJD�%FTJHO�BOE�"OJNBUJPO�GPS�%JHJUBM�#VTJOFTT
�������� ďăĨĎĥĉĨõĦėõĦėġġõıĎĎõėĦēɶõĞʃıęĤıġčĨİĕþĥčĞĽĦğėĥĎČĬėõĨüĈĨüĨċĥę� �	�����

� 1SBDUJDF�PG�(SBQIJD�%FTJHO�BOE�"OJNBUJPO�GPS�%JHJUBM�#VTJOFTT
�������� õĦėİöĩĖčĲďėıõėĕ� �	�����

� 1SPHSBNNJOH
�������� ďăĨĎĥĉĨõĦėõĦėİöĩĖčĲďėıõėĕ� �	�����

� 1SBDUJDF�PG�1SPHSBNNJOH
�������� õĦėüĥĈõĦėĄĦčöʀġĕĭę� �	�����

� %BUBCBTF�.BOBHFNFOU
�������� ďăĨĎĥĉĨõĦėõĦėüĥĈõĦėĄĦčöʀġĕĭę�� �	�����

� 1SBDUJDF�PG�%BUBCBTF�.BOBHFNFOU
�������� õĦėİďʇčĐĭʀďėĤõġĎõĦėĒĦćĨþĖʃġĨİęķõċėġčĨõĞʃ� �	�����

� &�$PNNFSDF�&OUSFQSFOFVSTIJQ
�������� ďăĨĎĥĉĨõĦėõĦėİďʇčĐĭʀďėĤõġĎõĦėĒĦćĨþĖʃġĨİęķõċėġčĨõĞʃ� �	�����

� 1SBDUJDF�PG�&�$PNNFSDF�&OUSFQSFOFVSTIJQ
�������� õĦėġġõıĎĎıęĤĒĥĆčĦİěķĎ� �	�����

� 8FC�%FTJHO�BOE�%FWFMPQNFOU
�������� ďăĨĎĥĉĨõĦėõĦėġġõıĎĎıęĤĒĥĆčĦİěķĎ� �	�����

� 1SBDUJDF�PG�8FC�%FTJHO�BOE�%FWFMPQNFOU
�������� õĦėĒĥĆčĦĞīĸġĈĨüĨċĥęøġčİċčĉʃ� �	�����

� %JHJUBM�$POUFOU�%FWFMPQNFOU
�������� ďăĨĎĥĉĨõĦėõĦėĒĥĆčĦĞīĸġĈĨüĨċĥęøġčİċčĉʃ� �	�����

� 1SBDUJDF�PG�%JHJUBM�$POUFOU�%FWFMPQNFOU
�������� ıĒęĉēġėʃĕĞɿûİĞėĨĕČĬėõĨü� �	�����

� #VTJOFTT�1SPNPUJPO�1MBUGPSN
�������� ďăĨĎĥĉĨõĦėıĒęĉēġėʃĕĞɿûİĞėĨĕČĬėõĨü� �	�����

� 1SBDUJDF�PG�#VTJOFTT�1SPNPUJPO�1MBUGPSN
�������� öʀġĕĭęöčĦĈĳğāɿİĒīĸġČĬėõĨü� �	�����

� #JH�%BUB�GPS�#VTJOFTT
�������� ďăĨĎĥĉĨõĦėöʀġĕĭęöčĦĈĳğāɿİĒīĸġČĬėõĨü� �	�����

� 1SBDUJDF�PG�#JH�%BUB�GPS�#VTJOFTT
�������� õĦėĒĥĆčĦİěķĎıġďĒęĨİøþĥč� �	�����

� 8FC�"QQMJDBUJPO�%FWFMPQNFOU
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�������� ďăĨĎĥĉĨõĦėõĦėĒĥĆčĦİěķĎıġďĒęĨİøþĥč� �	�����

� 1SBDUJDF�PG�8FC�"QQMJDBUJPO�%FWFMPQNFOU
�������� õĦėĉęĦĈĈĨüĨċĥę� �	�����

� %JHJUBM�.BSLFUJOH
�������� ďăĨĎĥĉĨõĦėõĦėĉęĦĈĈĨüĨċĥę� �	�����

� 1SBDUJDF�PG�%JHJUBM�.BSLFUJOH
�������� İċøĲčĲęĖĩĞĦėĞčİċĜĞĽĦğėĥĎõĦėüĥĈõĦėĲęüĨĞĉĨõĞʃıęĤĲÿɿġĬďċĦč� �	�����

� *OGPSNBUJPO�5FDIOPMPHZ�GPS�-PHJTUJDT�BOE�4VQQMZ�$IBJO�.BOBHFNFOU
�������� ďăĨĎĥĉĨõĦėİċøĲčĲęĖĩĞĦėĞčİċĜĞĽĦğėĥĎõĦėüĥĈõĦėĲęüĨĞĉĨõĞʃıęĤĲÿɿġĬďċĦč� �	�����

� 1SBDUJDF�PG�*OGPSNBUJPO�5FDIOPMPHZ�GPS�-PHJTUJDT�BOE�4VQQMZ�$IBJO�.BOBHFNFOU

 ų�/<�:D-?5	�H)ĉ!Ċ5*	/ĉ:�� ae�3!ĉ/*	<�
�������� õĦėċĈĞġĎÿġēĉʃıěėʃ�� �	�����

� 4PGUXBSF�5FTUJOH
�������� ĞĥĕĕčĦĈʀĦčİċøĲčĲęĖĩĞĦėĞčİċĜ� �	�����

� *OGPSNBUJPO�5FDIOPMPHZ�4FNJOBS
�������� õĦėĒĥĆčĦĲďėıõėĕďėĤĖĬõĉʃĎčġĬďõėćʃİøęīĸġčċĩĸ�� �	�����

� .PCJMF�%FWJDF�"QQMJDBUJPO�%FWFMPQNFOU
�������� õĦėĒĥĆčĦİěķĎĴÿĉʃıĎĎøėĎěûüė� �	�����

� 'VMM�4UBDL�8FCTJUF�%FWFMPQNFOU
�������� õĦėĒĥĆčĦďʅāāĦďėĤĈĨĝĄʃĲĉʀĉġĎġĥüýėĨĖĤİĒīĸġČĬėõĨü� �	�����

� %FWFMPQJOH�*OUFMMJHFOU�*OUFSBDUJWF�"SUJʺDJBM�*OUFMMJHFODF�GPS�#VTJOFTT
�������� õĦėĒĥĆčĦčěĥĉõėėĕĞėʀĦûĞėėøʃ� �	�����

� $SFBUJWF�*OOPWBUJPO�%FWFMPQNFOU
�������� õĦėġġõıĎĎıęĤõĦėüĥĈõĦėİøėīġöɿĦĖ� �	�����

� /FUXPSL�%FTJHO�BOE�.BOBHFNFOU
�������� ďăĨĎĥĉĨõĦėõĦėġġõıĎĎıęĤõĦėüĥĈõĦėİøėīġöɿĦĖ� �	�����

� 1SBDUJDF�PG�/FUXPSL�%FTJHO�BOE�.BOBHFNFOU
�������� õĦėĲďėıõėĕıęĤøĽĦčěćİþĨûøěġčĉĥĕ� �	�����

� 2VBOUVN�1SPHSBNNJOH�BOE�$PNQVUJOH�
�������� ĔĦĝĦüĩčĞĽĦğėĥĎČĬėõĨüĈĨüĨċĥę� �	�����

� $IJOFTF�GPS�%JHJUBM�#VTJOFTT
�������� õĦėċĽĦİğĕīġûöʀġĕĭę� �	�����

� %BUB�.JOJOH
�������� ďăĨĎĥĉĨõĦėõĦėċĽĦİğĕīġûöʀġĕĭę� �	�����

� 1SBDUJDF�PG�%BUB�.JOJOH
�������� øěĦĕĕĥĸčøûĈʀĦčĞĦėĞčİċĜ� �	�����

� *OGPSNBUJPO�4FDVSJUZ
�������� ďăĨĎĥĉĨõĦėøěĦĕĕĥĸčøûĈʀĦčĞĦėĞčİċĜ� �	�����

� 1SBDUJDF�PG�*OGPSNBUJPO�4FDVSJUZ
�������� ěĨċĖĦõĦėöʀġĕĭęİĒīĸġČĬėõĨü� �	�����

� %BUB�4DJFODF�GPS�#VTJOFTT
�������� İċøĲčĲęĖĩõĦėİûĨč� �	�����

� 'JOUFDI
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�������� ėĤĎĎĞĦėĞčİċĜİĒīĸġõĦėĎėĨğĦėġûøʃõėĈĨüĨċĥę� �	�����

� *OGPSNBUJPO�4ZTUFN�GPS�%JHJUBM�0SHBOJ[BUJPO�.BOBHFNFOU
�������� õĦėüĥĈõĦėČĬėõĨüġġčĴęčʃ� �	�����

� 0OMJOF�#VTJOFTT�.BOBHFNFOU
�������� ĐĭʀďėĤõġĎõĦėČĬėõĨüĈĨüĨċĥę� �	�����

� %JHJUBM�#VTJOFTT�&OUSFQSFOFVS
�������� õĦėġġõıĎĎďėĤĞĎõĦėćʃıęĤĒĥĆčĦĞɿěčĉĨĈĉɿġĐĭʀĳþʀ� �	�����

� &YQFSJFODF�%FTJHO�BOE�6TFS�*OUFSGBDF�%FWFMPQNFOU
�������� İĕĉĦİěĨėʃĞİĎīĹġûĉʀč� �	�����

� *OUSPEVDUJPO�UP�.FUBWFSTF
�������� ġĨčİċġėʃİčķĉċĬõĞėėĒĞĨĸû� �	�����

� *OUFSOFU�PG�5IJOHT
�������� õĦėďėĤĕěęĐęıĎĎõęĬɿĕİĕú� �	�����

� $MPVE�$PNQVUJOH
�������� ğĥěöʀġĒĨİĜĝİõĩĸĖěõĥĎİċøĲčĲęĖĩĞĦėĞčİċĜ�� �	�����

� 4QFDJBM�5PQJDT�JO�*OGPSNBUJPO�5FDIOPMPHZ�

 	-@ĉ)/<�:F�+��:!� c�3!ĉ/*	<�
�������� ĲøėûûĦčİċøĲčĲęĖĩĞĦėĞčİċĜ�� �	�����

� *OGPSNBUJPO�5FDIOPMPHZ�1SPKFDU

� /<�:	:+%Ă	#+82"	:+�č/<�:�=&� c�3!ĉ/*	<�
�������� õĦėđɸõďėĤĞĎõĦėćʃěĨþĦþĩĒİċøĲčĲęĖĩĞĦėĞčİċĜ�� �	���

� 'JFME�&YQFSJFODF�JO�*OGPSNBUJPO�5FDIOPMPHZ�

 3)/�/<�:D-?5	D2+=�H)ĉ!Ċ5*	/ĉ:��� f�3!ĉ/*	<�
 ĳğʀİęīġõİėĩĖčėĦĖěĨþĦĳĈĶ� ĳčğęĥõĞĭĉėėĤĈĥĎďėĨāāĦĉėĩĕğĦěĨċĖĦęĥĖĞěčĈĬĞĨĉ� ĲĈĖĴĕɿÿĹĽĦõĥĎėĦĖěĨþĦċĩĸ
İøĖİėĩĖčĕĦıęʀě� ıęĤüĤĉʀġûĴĕɿİďʇčėĦĖěĨþĦċĩĸõĽĦğčĈĳğʀİėĩĖčĲĈĖĴĕɿčĥĎğčɿěĖõĨĉėěĕĳčİõćąʃõĦėĞĽĦİėķüõĦėĜĪõĝĦöġû
ğęĥõĞĭĉė
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�������� Óâăä÷āùäòŞùĘāúòĀéċæÓčèčôñĄùāòùèċæ÷ 3(3-0-6)
 Mathematics for Information Technology
� ėĤĎĎüĽĦčěčıęĤİęöĄĦč� õĦėıõʀĞĕõĦėıęĤġĞĕõĦė� ĉėėõĜĦĞĉėʃ� ĒĩþøćĨĉĎĭęĩčıęĤěûüėęġüĨõ� 
ęĽĦĈĥĎıęĤġčĬõėĕ� İÿĉıęĤõĦėĈĽĦİčĨčõĦėċĦûİÿĉ� ēʅûõʃþĥčıęĤøěĦĕĞĥĕĒĥčČʃ� õĦėčĥĎıęĤøěĦĕčɿĦüĤİďʇč� 
õĦėİėĩĖûĞĥĎİďęĩĸĖč�õĦėüĥĈğĕĭɿ�ĒĩþøćĨĉİþĨûİĞʀčıęĤİĕċėĨõÿʃ
� /VNCFS�TZTUFNT�BOE�CBTFT��TPMWJOH�FRVBUJPOT�BOE�JOFRVBMJUJFT��MPHJD��CPPMFBO�BMHFCSB�BOE�
MPHJD�DJSDVJUT��TFRVFODFT�BOE�TFSJFT��TFUT�BOE�TFU�PQFSBUJPOT��GVODUJPOT�BOE�SFMBUJPOT��DPVOUJOH�BOE�
QSPCBCJMJUZ��QFSNVUBUJPOT��DPNCJOBUJPOT��MJOFBS�BMHFCSB��BOE�NBUSJDFT

�������� ÚüîäŞČöòŞùĘāċòĒ×òĈêċíĆēüÐāòÓĘāèöâ 3(0-6-3)
 Calculation Software Packages
� õĦėđɸõďăĨĎĥĉĨĳþʀÿġēĉʃıěėʃĞĽĦİėķüėĭďİĒīĸġõĦėøĽĦčěć�ĞĭĉėøĽĦčěćıęĤēʅûõʃþĥčĉĥěĈĽĦİčĨčõĦėõĦėěĨİøėĦĤğʃ
öʀġĕĭęĈʀěĖõėĦēıęĤıĐčĔĭĕĨ�õĦėüĥĈİėĩĖû�üĥĈõęĬɿĕ�ıęĤõėġûöʀġĕĭę�ėĦĖûĦčõĦėěĨİøėĦĤğʃöʀġĕĭę
� 1SBDUJDJOH� PO� VTJOH� DBMDVMBUJPO� TPGUXBSF� QBDLBHFT�� GPSNVMBT� BOE� GVODUJPOT�� PQFSBUPST��
HSBQIT�BOE�DIBSUT�BOBMZTJT��TPSUJOH�HSPVQJOH�BOE�ʺMUFSJOH��EBUB�BOBMZTJT�SFQPSU

�������� ùåăäăùĘāúòĀéÐāòöă×ĀñċæÓčèčôñĄùāòùèċæ÷ 1(1-0-2)
 Basic Statistics for Information Technology Research
� øěĦĕėĭʀĒīĹčĄĦčİõĩĸĖěõĥĎĞĊĨĉĨ� ċĘĝĂĩøěĦĕčɿĦüĤİďʇč� ĉĥěıďėĞĬɿĕıęĤõĦėıüõıüûøěĦĕčɿĦüĤİďʇčöġû
ĉĥěıďėĞĬɿĕ�õĦėĞĬɿĕĉĥěġĖɿĦû�õĦėıüõıüûöġûĉĥěġĖɿĦûıęĤõĦėďėĤĕĦćøɿĦ�þɿěûığɿûøěĦĕİþīĸġĕĥĸčõĦėċĈĞġĎĞĕĕĉĨĄĦč�
õĦėěĨİøėĦĤğʃøěĦĕıďėďėěč
� 'VOEBNFOUBMT�PG�TUBUJTUJDT��QSPCBCJMJUZ�UIFPSZ��SBOEPN�WBSJBCMFT�BOE�QSPCBCJMJUZ�EJTUSJCVUJPO��
TBNQMJOH��TBNQMJOH�EJTUSJCVUJPO�BOE�FTUJNBUJPO��DPOʺEFODF�JOUFSWBMT��IZQPUIFTJT�UFTUJOH��BOBMZTJT�PG�
WBSJBODF

�������� êÞăéĀäăÐāòùåăäăùĘāúòĀéÐāòöă×ĀñċæÓčèčôñĄùāòùèċæ÷ 2(0-4-2)
 Practice of Basic Statistics for Information Technology Research
� õĦėđɸõďăĨĎĥĉĨĳþʀÿġēĉʃıěėʃĞĽĦİėķüėĭďċĦûĞĊĨĉĨ� õĦėİĉėĩĖĕöʀġĕĭęİĒīĸġõĦėěĨİøėĦĤğʃ� õĦėüĥĈõĦėöʀġĕĭę� 
õĦėøĽĦčěćøɿĦĞĊĨĉĨİĎīĹġûĉʀč� õĦėěĨİøėĦĤğʃıęĤıďęĐęöʀġĕĭęċĦûĞĊĨĉĨ� õĦėěĨİøėĦĤğʃõĦėĊĈĊġĖıęĤĞğĞĥĕĒĥčČʃ 
İþĨûİĞʀčġĖɿĦûûɿĦĖ�ėĦĖûĦčõĦėěĨİøėĦĤğʃöʀġĕĭę
� 1SBDUJDJOH�PO�VTJOH�TUBUJTUJDBM�TPGUXBSF�QBDLBHFT��EBUB�QSFQSPDFTTJOH�GPS�BOBMZTJT��TUBUJTUJDBM�
TPGUXBSF�QBDLBHFT��EBUB�NBOBHFNFOU��CBTJD�TUBUJTUJDBM�DBMDVMBUJPOT��BOBMZTJT�BOE� JOUFSQSFUBUJPO�PG�
TUBUJTUJDBM�EBUB��BOBMZTJT�PG�TJNQMF�MJOFBS�SFHSFTTJPO�BOE�DPSSFMBUJPO��EBUB�BOBMZTJT�SFQPSU

�������� ÐāòöăċÓòāÿúŞÑśüðĈôċíĆēüÑĀéċÓôĆēüèçćòÐă×� �	�����

 Data Analytics to Drive Business 
� ğęĥõõĦėěĨİøėĦĤğʃöʀġĕĭę�øěĦĕĞĽĦøĥāöġûõĦėěĨİøėĦĤğʃöʀġĕĭęİþĨûČĬėõĨü�ęĥõĝćĤöġûöʀġĕĭęõĦėėěĎėěĕ
ıęĤõęĥĸčõėġûöʀġĕĭę�õĦėěĨİøėĦĤğʃöʀġĕĭęČĬėõĨü�õĦėčĽĦİĞčġĔĦĒöʀġĕĭęİĒīĸġĳþʀďėĤõġĎõĦėĉĥĈĞĨčĳüıęĤöĥĎİøęīĸġč
ČĬėõĨü
� %BUB�BOBMZTJT�QSJODJQMFT��UIF�JNQPSUBODF�PG�BOBMZ[JOH�CVTJOFTT�EBUB��OBUVSF�PG�UIF�EBUB��
EBUB�DPMMFDUJPO�BOE�NPEFSBUJPO��CVTJOFTT�EBUB�BOBMZTJT��EBUB�WJTVBMJ[BUJPO�GPS�EFTDJTJPO�NBLJOH�BOE�
CVTJOFTT�ESJWJOH
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�������� êÞăéĀäăÐāòÐāòöăċÓòāÿúŞÑśüðĈôċíĆēüÑĀéċÓôĆēüèçćòÐă×� �	�����

 Practice of Data Analytics to Drive Business
� đɸõďăĨĎĥĉĨĳþʀÿġēĉʃıěėʃĳčõĦėěĨİøėĦĤğʃöʀġĕĭęċĦûČĬėõĨü�ĞėʀĦûėĦĖûĦčėĭďıĎĎıĐûøěĎøĬĕ
� 1SBDUJDF�PG�VTJOH�TPGUXBSF�GPS�BOBMZ[JOH�CVTJOFTT�EBUB��DSFBUF�EBUB�WJTVBMJ[BUJPO�JO�EBTICPBSE�
GPSNBU

�������� čÓòÖùòśāÖÑśüðĈôČôÿüĀôÐüòăæąð� �	�����

 Data Structures and Algorithms
� ıčěøĨĈöġûĲøėûĞėʀĦûöʀġĕĭęıęĤġĥęõġėĨċĪĕ�ĞĉėĨû�ġĦėʃİėĖʃ�İėøøġėʃĈ�ĒġĖĉʃİĉġėʃ�ęĨûøʃęĨĞĉʃ�ĲøėûĞėʀĦû
öʀġĕĭęıĎĎęĨĞĉʃ�ĲøėûĞėʀĦûöʀġĕĭęıĎĎĞıĉõ�ĲøėûĞėʀĦûöʀġĕĭęıĎĎøĨě�ĲøėûĞėʀĦûöʀġĕĭęıĎĎõėĦē�ĲøėûĞėʀĦûöʀġĕĭę
ıĎĎĉʀčĴĕʀ� õĦėİěĩĖčİõĨĈ� ġĥęõġėĨċĪĕċĩĸĳþʀĳčõĦėøʀčğĦ� ġĥęõġėĨċĪĕċĩĸĳþʀĳčõĦėİėĩĖûęĽĦĈĥĎ� õĦėěĨİøėĦĤğʃġĥęõġėĨċĪĕ�
õėćĩĜĪõĝĦ
� $PODFQU�PG�EBUB�TUSVDUVSFT�BOE�BMHPSJUINT��TUSJOH��BSSBZT��SFDPSET��QPJOUFST��MJOLFE�MJTUT��MJTU�
EBUB�TUSVDUVSF��TUBDL�EBUB�TUSVDUVSF��RVFVF�EBUB�TUSVDUVSF��HSBQI�EBUB�TUSVDUVSF��USFF�EBUB�TUSVDUVSF��
SFDVSTJWF�BMHPSJUINT��TFBSDIJOH�BMHPSJUINT��TPSUJOH�BMHPSJUINT��BOBMZTJT�PG�BMHPSJUINT��DBTF�TUVEJFT

�������� êÞăéĀäăÐāòčÓòÖùòśāÖÑśüðĈôČôÿüĀôÐüòăæąð� �	�����

 Practice of Data Structures and Algorithms
� õĦėđɸõďăĨĎĥĉĨõĦėěĨİøėĦĤğʃ� ěĦûıĐčõĦėďėĤĖĬõĉʃİĒīĸġıõʀďʅāğĦĲüċĖʃċĘĝĂĩöġûĲøėûĞėʀĦûöʀġĕĭęıęĤ 
ġĥęõġėĨċĪĕ�ĲĈĖĳþʀõėćĩĜĪõĝĦ
� "OBMZUJDBM�QSBDUJDF��QMBO�BQQMJDBUJPOT�UP�TPMWF�UIFPSFUJDBM�QSPCMFNT�PG�EBUB�TUSVDUVSFT�BOE�
BMHPSJUINT��VTJOH�DBTF�TUVEJFT

�������� ÐāòùĆēüùāòÑśüðĈôČôÿċÓòĆüÑŚāñ� �	�����

 Data Communications and Networking
� ğęĥõõĦėĒīĹčĄĦčöġûõĦėĞīĸġĞĦėöʀġĕĭęıęĤİøėīġöɿĦĖøġĕĒĨěİĉġėʃ� ėĭďıĎĎõĦėĞīĸġĞĦė� ĞīĸġõęĦûıęĤ
ġĬďõėćʃĞĽĦğėĥĎõĦėĞīĸġĞĦė� ďėĤİĔċöġûİøėīġöɿĦĖ� ėĭďıĎĎõĦėİþīĸġĕĉɿġöġûİøėīġöɿĦĖ� ıĎĎüĽĦęġûĲġİġĞĴġ� õĦė
ĎėĨõĦėİøėīġöɿĦĖ
� 1SJODJQMFT�PG�EBUB�DPNNVOJDBUJPOT�BOE�DPNQVUFS�OFUXPSLT��DPNNVOJDBUJPO�NPEFMT��NFEJB�
BOE�EFWJDFT�GPS�DPNNVOJDBUJPO��OFUXPSL�DBUFHPSJFT��OFUXPSL�UPQPMPHZ��PQFO�TZTUFNT�JOUFSDPOOFDUJPO�
	04*
�NPEFM��OFUXPSL�TFSWJDFT

�������� êÞăéĀäăÐāòÐāòùĆēüùāòÑśüðĈôČôÿċÓòĆüÑŚāñ� �	�����

 Practice of Data Communications and Networking
� õĦėđɸõďăĨĎĥĉĨõĦėĞīĸġĞĦėöʀġĕĭęıęĤİøėīġöɿĦĖ�õĦėĉĨĈĉĥĹûıęĤõĦėüĥĈõĦėİøėīġöɿĦĖİĎīĹġûĉʀč
� 1SBDUJDJOH� PO� EBUB� DPNNVOJDBUJPOT� BOE� OFUXPSLJOH�� CBTJD� OFUXPSL� JOTUBMMBUJPO� BOE�
NBOBHFNFOU

�������� ÐāòöăċÓòāÿúŞČôÿüüÐČééòÿéé� �	�����

 Systems Analysis and Design
� øěĦĕėĭʀİĎīĹġûĉʀčİõĩĸĖěõĥĎõĦėěĨİøėĦĤğʃıęĤġġõıĎĎėĤĎĎ� õĦėĒĥĆčĦėĤĎĎĞĦėĞčİċĜ� õĦėõĽĦğčĈ
ďʅāğĦıęĤøěĦĕĉʀġûõĦė�ıĎĎüĽĦęġûõėĤĎěčõĦė�ıĎĎüĽĦęġûöʀġĕĭę�õĦėġġõıĎĎėĤĎĎ�õĦėčĽĦėĤĎĎĴďĳþʀûĦč
ıęĤõĦėĎĽĦėĬûėĥõĝĦ
� *OUSPEVDUJPO�UP�TZTUFNT�BOBMZTJT�BOE�EFTJHO��JOGPSNBUJPO�TZTUFN�EFWFMPQNFOU��EFUFSNJOJOH�
TZTUFN� QSPCMFNT� BOE� SFRVJSFNFOUT�� QSPDFTT� NPEFMT�� EBUB� NPEFMT�� TZTUFN� EFTJHO�� TZTUFN�
JNQMFNFOUBUJPO�BOE�NBJOUFOBODF
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�������� æĀÐøÿÐāòùĆēüùāòïāøāüĀÖÐóøùĘāúòĀéċæÓčèčôñĄùāòùèċæ÷ 3(2-2-5)
 English Communication Skills for Information Technology
� ċĥõĝĤõĦėĞīĸġĞĦėĔĦĝĦġĥûõĘĝİõĩĸĖěõĥĎİċøĲčĲęĖĩĞĦėĞčİċĜ�ĈʀĦčõĦėēʅû�õĦėĞčċčĦĲĉʀĉġĎ�õĦėġɿĦč
üĥĎĳüøěĦĕĞĽĦøĥā�õĦėĉĩøěĦĕ�õĦėİöĩĖčøěĦĕİėĩĖû�õĦėĲĉʀĉġĎüĈğĕĦĖġĨİęķõċėġčĨõĞʃ�õĦėĳþʀĞĽĦčěčıęĤøĽĦĜĥĒċʃ
ĈʀĦčİċøĲčĲęĖĩĞĦėĞčİċĜċĩĸċĥčĞĕĥĖĳğĕɿ
� &OHMJTI� JOGPSNBUJPO� UFDIOPMPHZ� DPNNVOJDBUJPO� TLJMMT� QSBDUJDF�� MJTUFOJOH�� JOUFSBDUJWF�
DPOWFSTBUJPO��SFBEJOH�DPNQSFIFOTJPO��JOUFSQSFUBUJPO��FTTBZ�XSJUJOH��BOE�F�NBJM�DPSSFTQPOEFODF��JEJPNT�
BOE�NPEFSO�JOGPSNBUJPO�UFDIOPMPHZ�UFSNJOPMPHZ

�������� ×òăñçòòðČôÿÐÝúðāñċæÓčèčôñĄùāòùèċæ÷� �	�����

 Information Technology Ethics and Laws
� ıčěøĨĈıęĤøěĦĕĞĽĦøĥāöġûüėĨĖČėėĕıęĤõĂğĕĦĖ�üėĨĖČėėĕİċøĲčĲęĖĩĞĦėĞčİċĜ�õĂğĕĦĖİċøĲčĲęĖĩ
ĞĦėĞčİċĜ�ċėĥĒĖʃĞĨčċĦûďʅāāĦ�ġĦþāĦõėėĕċĦûġĨčİċġėʃİčķĉıęĤøġĕĒĨěİĉġėʃ�õĦėďɻġûõĥčėĤĎĎĞĦėĞčİċĜ�õėćĩ
ĜĪõĝĦ
� $PODFQUT�BOE�JNQPSUBODF�PG�FUIJDT�BOE�MBXT��JOGPSNBUJPO�UFDIOPMPHZ�FUIJDT��JOGPSNBUJPO�
UFDIOPMPHZ�MBXT��JOUFMMFDUVBM�QSPQFSUZ��JOUFSOFU�BOE�DPNQVUFS�DSJNFT��QSPUFDUJPO�PG�JOGPSNBUJPO�TZTUFNT��
DBTF�TUVEJFT

�������� Ðāòöă×ĀñãśāèċæÓčèčôñĄùāòùèċæ÷� �	�����

 Information Technology Research
� ıčěøĨĈıęĤğęĥõõĦėöġûõĦėěĨüĥĖ� õĦėċĎċěčěėėćõėėĕ� õĦėġʀĦûĊĪûıęĤõĦėġʀĦûġĨû� ėĤİĎĩĖĎěĨČĩěĨüĥĖ 
ĈʀĦčİċøĲčĲęĖĩĞĦėĞčİċĜ�İøėīĸġûĕīġĳčõĦėěĨüĥĖ�ĞĊĨĉĨĞĽĦğėĥĎûĦčěĨüĥĖ�ğęĥõõĦėĒĥĆčĦöʀġİĞčġĲøėûõĦėěĨüĥĖ�üėĨĖČėėĕ
ĞĽĦğėĥĎõĦėěĨüĥĖ
� $PODFQUT�BOE�QSJODJQMFT�PG�SFTFBSDI��MJUFSBUVSF�SFWJFX��DJUBUJPOT�BOE�SFGFSFODFT��SFTFBSDI�
NFUIPEPMPHZ�GPS�JOGPSNBUJPO�UFDIOPMPHZ��SFTFBSDI�UPPMT��TUBUJTUJDT�GPS�SFTFBSDI��QSJODJQMFT�PG�SFTFBSDI�
QSPQPTBM�EFWFMPQNFOU��SFTFBSDI�FUIJDT

�������� ÐāòüüÐČééÐòāîőÐùŞČôÿČüèăċðÙĀèùĘāúòĀéçćòÐă×ãă×ăæĀô 1(1-0-2)
 Graphics Design and Animation for Digital Business
� ċĘĝĂĩċĩĸİõĩĸĖěöʀġûõĥĎûĦčĜĨęďɾıęĤõėĦēɶõĞʃ� ċĘĝĂĩõĦėġġõıĎĎõėĦēɶõĞʃıęĤıġčĨİĕþĥčĞĽĦğėĥĎČĬėõĨü�
õĦėĳþʀøġĕĒĨěİĉġėʃİĒīĸġûĦčġġõıĎĎõėĦēɶõĞʃıęĤõĦėĞėʀĦûĔĦĒİøęīĸġčĴğě� öĥĹčĉġčõĦėġġõıĎĎ� õĦėİöĩĖč 
ıĎĎėɿĦû� õĦėěĦĈİĞʀčõėĦēɶõĞʃ� õĦėĉõıĉɿûĔĦĒ� õĦėüĥĈġûøʃďėĤõġĎĜĨęďɾ� õĦėĳþʀĞĩ� õĦėĞėʀĦûĔĦĒİøęīĸġčĴğě� 
øěĦĕĞĽĦøĥāöġûõĦėġġõıĎĎõėĦēɶõĞʃıęĤıġčĨİĕþĥčĞĽĦğėĥĎČĬėõĨüĈĨüĨċĥę
� 5IFPSJFT�PG�BSU�XPSL�BOE�HSBQIJDT��HSBQIJDT�EFTJHO�BOE�BOJNBUJPO�UIFPSZ�GPS�CVTJOFTT��
DPNQVUFS� GPS� HSBQIJDT�EFTJHO� BOE�BOJNBUJPO��EFTJHO�QSPDFTT��ESBGUJOH�� HSBQIJDT�ESBXJOH�� JNBHF�
FEJUJOH��BSU�DPNQPTJUJPO��VTJOH�DPMPST��BOJNBUJPO�DSFBUJOH��*NQPSUBODF�PG�HSBQIJDT�BOE�BOJNBUJPO�GPS�
EJHJUBM�CVTJOFTT

�������� êÞăéĀäăÐāòÐāòüüÐČééÐòāîőÐùŞČôÿČüèăċðÙĀèùĘāúòĀéçćòÐă×ãă×ăæĀô 2(0-4-2)
 Practice of Graphics Design and Animation for Digital Business
� õĦėđɸõďăĨĎĥĉĨõĦėġġõıĎĎõėĦēɶõĞʃıęĤõĦėĞėʀĦûĔĦĒİøęīĸġčĴğě� õĦėġġõıĎĎõėĤĈĦčİėīĸġûėĦě� 
õĦėġġõıĎĎĞīĸġĞĨĸûĒĨĕĒʃ� õĦėġġõıĎĎġĨčĲēõėĦēɶõĞʃ� õĦėĞėʀĦûĔĦĒİøęīĸġčĴğě� õĦėġġõıĎĎõėĦēɶõĞʃĞĽĦğėĥĎ 
ĞīĸġĈĨüĨċĥę�õĦėďėĤĖĬõĉʃ�ıęĤİĐĖıĒėɿõėĦēɶõĞʃıęĤıġčĨİĕþĥčĞĽĦğėĥĎČĬėõĨüĈĨüĨċĥę
� 1SBDUJDF�PO�HSBQIJDT�BOE�BOJNBUJPO�EFTJHO��TUPSZCPBSE�EFTJHO��QVCMJDBUJPO�EFTJHO��JOGPHSBQIJD�
EFTJHO��BOJNBUJPO�DSFBUJOH��HSBQIJDT�EFTJHO�GPS�EJHJUBM�NFEJB��BQQMZJOH�BOE�QVCMJTIJOH�HSBQIJDT�BOE�
BOJNBUJPO�GPS�EJHJUBM�CVTJOFTTFT
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�������� ÐāòċÑĄñèčêòČÐòð� �	�����

 Programming
� ğęĥõõĦėěĨİøėĦĤğʃďʅāğĦ�õĦėġġõıĎĎġĥęõġėĨċĪĕ�õĦėčĽĦİĞčġġĥęõġėĨċĪĕĈʀěĖõĦėİöĩĖčĐĥûûĦč�ĔĦĝĦ
ĞĽĦğėĥĎõĦėĒĥĆčĦĲďėıõėĕ�öĥĹčĉġčõĦėĒĥĆčĦĲďėıõėĕ�İøėīĸġûĕīġĞĽĦğėĥĎĒĥĆčĦĲďėıõėĕ�ĉĥěıďė�þčĨĈöġûöʀġĕĭę�
ĉĥěĈĽĦİčĨčõĦėıęĤčĨĒüčʃ�øĽĦĞĥĸûėĥĎöʀġĕĭęıęĤıĞĈûĐęöʀġĕĭę�õĦėõĽĦğčĈİûīĸġčĴö�õĦėěčÿĹĽĦ�ēʅûõʃþĥč�õĦėĳþʀûĦčıēɻĕ
öʀġĕĭęİĎīĹġûĉʀč
� 1SPCMFN�BOBMZTJT�QSJODJQMFT��BMHPSJUINT�EFTJHOT��BMHPSJUINT�QSFTFOUBUJPO�CZ�VTJOH�̒ PXDIBSU��
MBOHVBHF�EFWFMPQNFOU�QSPHSBNNJOH��QSPHSBN�EFWFMPQNFOU�QSPDFTT��QSPHSBN�EFWFMPQNFOU�UPPMT��
WBSJBCMFT�BOE�EBUB�UZQF��PQFSBUJPO�BOE�FYQSFTTJPO��JOQVU�DPNNBOE�EBUB�BOE�PVUQVU�EBUB��DPOEJUJPOBM�
TUBUFNFOU��JUFSBUJPO�TUBUFNFOU��GVODUJPOT��CBTJD�EBUB�ʺMF�VTBHF

�������� êÞăéĀäăÐāòÐāòċÑĄñèčêòČÐòð� �	�����

 Practice of Programming
� õĦėđɸõďăĨĎĥĉĨõĦė�õĦėěĨİøėĦĤğʃ�õĦėġġõıĎĎıęĤõĦėİöĩĖčġĥęõġėĨċĪĕ�õĦėĳþʀĲďėıõėĕĳčõĦėčĽĦİĞčġ
ĐĥûûĦč�ıęĤõĦėİöĩĖčĲďėıõėĕĲĈĖĳþʀĔĦĝĦøġĕĒĨěİĉġėʃĐɿĦčĲüċĖʃıęĤõėćĩĜĪõĝĦ
� 1SBDUJDF�PG�BOBMZTFT��BMHPSJUINT�EFTJHOT��XSJUJOH�UIF�BMHPSJUINT��ʻPXDIBSU�QSFTFOUBUJPO�CZ�
QSPHSBNNJOH�BOE�XSJUJOH�DPNQVUFS�QSPHSBN�CZ�DBTF�TUVEZ

�������� Ðāò×ĀãÐāòßāèÑśüðĈô� �	�����

 Database Management
� ğęĥõõĦėĒīĹčĄĦčöġûõĦėüĥĈõĦėĄĦčöʀġĕĭę�ġûøʃďėĤõġĎöġûėĤĎĎõĦėüĥĈõĦėĄĦčöʀġĕĭę�ĞĊĦďʅĉĖõėėĕ
öġûėĤĎĎõĦėüĥĈõĦėĄĦčöʀġĕĭęİþĨûĞĥĕĒĥčČʃ� ıĎĎüĽĦęġûöʀġĕĭę� õĦėġġõıĎĎıęĤĒĥĆčĦĄĦčöʀġĕĭę� õĦėċĽĦĳğʀİďʇč
ĎėėċĥĈĄĦč�ĒüčĦčĬõėĕöʀġĕĭę
� #BTJD� QSJODJQMFT� PG� EBUBCBTF� NBOBHFNFOU�� DPNQPOFOUT� PG� EBUBCBTF� NBOBHFNFOU�
TZTUFN��BSDIJUFDUVSF�PG�SFMBUJPOBM�EBUBCBTF�NBOBHFNFOU�TZTUFN��EBUB�NPEFMT��EBUBCBTF�EFTJHO�BOE�
EFWFMPQNFOU��OPSNBMJ[BUJPO��EBUB�EJDUJPOBSZ

�������� êÞăéĀäăÐāòÐāò×ĀãÐāòßāèÑśüðĈô� �	�����

 Practice of Database Management
� õĦėđɸõďăĨĎĥĉĨõĦėüĥĈõĦėĄĦčöʀġĕĭę�õĦėĞėʀĦûĉĦėĦû�õĦėĞėʀĦûøěĦĕĞĥĕĒĥčČʃėĤğěɿĦûĉĦėĦû�õĦėõėġû
öʀġĕĭęĳčĉĦėĦû�õĦėĞėʀĦûēġėʃĕ�õĦėøʀčğĦıęĤĞġĎĊĦĕöʀġĕĭę�õĦėĞėʀĦûėĦĖûĦč�õĦėĞėʀĦûĕĦĲøė�õĦėčĽĦİöʀĦıęĤ
Ğɿûġġõöʀġĕĭę
� 1SBDUJDJOH�PO�EBUBCBTF�NBOBHFNFOU��DSFBUJOH�UBCMFT��EFʺOJOH�SFMBUJPOTIJQT�CFUXFFO�UBCMFT��
ʺMUFSJOH� JOGPSNBUJPO� JO� UBCMFT�� DSFBUJOH� GPSNT�� DSFBUJOH� RVFSJFT�� DSFBUJOH� SFQPSUT�� DSFBUJOH�NBDSP��
JNQPSUJOH�BOE�FYQPSUJOH�JOGPSNBUJPO

�������� ÐāòċêŢèëĈśêòÿÐüéÐāòíāâăÙñŞüăċôĒÐæòüèăÐùŞ� �	�����

 E-Commerce Entrepreneurship
� ıčěøĨĈıęĤğęĥõõĦėİďʇčĐĭʀďėĤõġĎõĦėĈʀĦčĒĦćĨþĖʃġĨİęķõċėġčĨõĞʃ� ıčěøĨĈĳčõĦėĞėʀĦûĒĦćĨþĖʃ
ġĨİęķõċėġčĨõĞʃĳğʀĞġĈøęʀġûõĥĎĞĊĦčõĦėćʃċĦûČĬėõĨü� õĦėěĨİøėĦĤğʃĲġõĦĞıęĤøěĦĕİďʇčĴďĴĈʀĳčõĦėďėĤõġĎõĦė
ĒĦćĨþĖʃġĨİęķõċėġčĨõĞʃ�õĦėĒĥĆčĦıĐčČĬėõĨü�õĦėěĨİøėĦĤğʃĞĊĦčõĦėćʃČĬėõĨüĒĦćĨþĖʃġĨİęķõċėġčĨõĞʃ�õĦėěĨİøėĦĤğʃ
ĉęĦĈ�õĦėİęīġõÿīĹġĞĨčøʀĦ�ęĭõøʀĦ�øĭɿıöɿû�õĦėİęīġõĉęĦĈİďɻĦğĕĦĖ�õĦėėĥĎ�üɿĦĖİûĨčøɿĦĞĨčøʀĦĐɿĦčþɿġûċĦûġĨİęķõċėġčĨõĞʃ�
õĦėöčĞɿû� õĦėďėĤİĕĨčĜĥõĖĔĦĒ� ıęĤøěĦĕĞĦĕĦėĊĳčõĦėċĽĦõĽĦĴė� õĦėİďėĩĖĎİċĩĖĎċĦûČĬėõĨüċĩĸİõĨĈüĦõĒĦćĨþĖʃ
ġĨİęķõċėġčĨõĞʃ�õĦėěĥĈıęĤõĦėďėĤİĕĨčĐę�õĂğĕĦĖċĩĸİõĩĸĖěöʀġû�ıęĤĔĦĝĩĒĦćĨþĖʃġĨİęķõċėġčĨõĞʃ
� $PODFQUT�BOE�QSJODJQMFT�PG�F�DPNNFSDF�FOUSFQSFOFVSTIJQ��UIF�JEFB�PG�DSFBUJOH�F�DPNNFSDF�
JO�BDDPSEBODF�XJUI�UIF�CVTJOFTT�TJUVBUJPO��PQQPSUVOJUZ�BOE�GFBTJCJMJUZ�BOBMZTJT�GPS�FOUSFQSFOFVSTIJQ�
JO�F�DPNNFSDF��CVTJOFTT�QMBO�EFWFMPQNFOU��BOBMZTJT�PG�UIF�F�DPNNFSDF�CVTJOFTT�TJUVBUJPO��NBSLFU�
BOBMZTJT��TIPQQJOH�TFMFDUJPO��DVTUPNFST��DPNQFUJUPST��UBSHFU�NBSLFU�TFMFDUJPO��SFDFJWJOH�BOE�QBZJOH�
GPS�HPPET�UISPVHI�FMFDUSPOJD�DIBOOFMT��USBOTQPSUBUJPO��QPUFOUJBM�BOE�QSPʺUBCJMJUZ�BTTFTTNFOU��DPNQBSF�
CVTJOFTTFT�HFOFSBUFE�CZ�F�DPNNFSDF��NFBTVSFNFOU��FWBMVBUJPO��SFMFWBOU�MBX�BOE�F�DPNNFSDF�UBY
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�������� êÞăéĀäăÐāòÐāòċêŢèëĈśêòÿÐüéÐāòíāâăÙñŞüăċôĒÐæòüèăÐùŞ� �	�����

 Practice of E-Commerce Entrepreneurship
� õĦėđɸõďăĨĎĥĉĨõĦėİďʇčĐĭʀďėĤõġĎõĦėĈʀĦčĒĦćĨþĖʃġĨİęķõċėġčĨõĞʃ�õĦėİöĩĖčıĐčČĬėõĨü�õĦėĳþʀİøėīĸġûĕīġöġû
õĦėĒĦćĨþĖʃġĨİęķõċėġčĨõĞʃ�õĦėĳþʀıĒęĉēġėʃĕĒĦćĨþġĨİęķõċėġčĨõĞʃĞĕĥĖĳğĕɿ�õĦėěĨİøėĦĤğʃõĦėĉęĦĈĈʀěĖĲďėıõėĕ
ČĬėõĨüġĥüýėĨĖĤ�õėćĩĜĪõĝĦ
� 1SBDUJDJOH�PO�PG�F�DPNNFSDF�FOUSFQSFOFVSTIJQ��XSJUJOH�CVTJOFTT�QMBO��F�DPNNFSDF�UPPMT��
NPEFSO�FMFDUSPOJD�USBEJOH�QMBUGPSN��NBSLFUJOH�BOBMZUJDT�XJUI�CVTJOFTT�*OUFMMJHFODF��DBTF�TUVEZ

�������� ÐāòüüÐČééČôÿíĀáèāċöĒé� �	�����

 Web Design and Development
� ďėĤİĔċöġûİěķĎ�ĲøėûĞėʀĦûıęĤġûøʃďėĤõġĎöġûİěķĎ�ıčěċĦûõĦėġġõıĎĎıęĤĒĥĆčĦİěķĎ�õėĤĎěčõĦė
ġġõıĎĎıęĤĒĥĆčĦİěķĎ�ĔĦĝĦĞĽĦğėĥĎõĦėĒĥĆčĦİěķĎ�õĦėĳþʀıĎĎĉĥěġĥõĝėıęĤõėĦēɶõĞʃĞĽĦğėĥĎİěķĎ�õĦėġġõıĎĎ
İěķĎċĩĸĉġĎĞčġû�İċøĲčĲęĖĩĞĽĦğėĥĎõĦėĒĥĆčĦİěķĎ
� 8FC�UZQFT��XFC�TUSVDUVSF�BOE�DPNQPOFOUT��HVJEFMJOFT�PG�XFC�EFTJHO�BOE�EFWFMPQNFOU��
QSPDFTTFT�PG�XFC�EFTJHO�BOE�EFWFMPQNFOU��-BOHVBHFT�GPS�XFC�EFWFMPQNFOU��VTJOH�GPOU�BOE�HSBQIJDT�
PO�UIF�XFC��SFTQPOTJWF�XFC�EFTJHO��UFDIOPMPHZ�GPS�XFC�EFWFMPQNFOU

�������� êÞăéĀäăÐāòÐāòüüÐČééČôÿíĀáèāċöĒé� �	�����

 Practice of Web Design and Development
� õĦėđɸõďăĨĎĥĉĨõĦėġġõıĎĎıęĤĒĥĆčĦİěķĎ�õĦėĒĥĆčĦİčīĹġğĦİěķĎċĩĸċĬõøčĞĦĕĦėĊİöʀĦĊĪûĴĈʀ�õĦėİĐĖıĒėɿ
ıęĤõĦėďėĤþĦĞĥĕĒĥčČʃİěķĎ
� 1SBDUJDJOH�PO�XFC�EFTJHO�BOE�EFWFMPQNFOU��XFC�DPOUFOU�BDDFTTJCJMJUZ�EFWFMPQNFOU��XFC�
QVCMJTIJOH�BOE�QSPNPUJPO

�������� ÐāòíĀáèāùĆēüãă×ăæĀôÓüèċæèäŞ� �	�����

 Digital Content Development
� ĜĪõĝĦ� øʀčøěʀĦ� ėĭďıĎĎöġûİčīĹġğĦĈĨüĨċĥę� õĦėěĨİøėĦĤğʃęĥõĝćĤıęĤĒĘĉĨõėėĕõĦėĳþʀĞīĸġĈĨüĨċĥęĈʀěĖ
õėĤĎěčõĦėøĨĈİþĨûġġõıĎĎ� İĒīĸġčĽĦĴďĳþʀďėĤõġĎõĦėěĦûıĐčõĦėĞėʀĦûİčīĹġğĦ� õĦėİöĩĖčĐĥû� ıĞĈûıčěøěĦĕøĨĈ
öġûİčīĹġğĦ�õĦėİöĩĖč�ıęĤõĦėİęɿĦİėīĸġûĞĽĦğėĥĎĞīĸġĈĨüĨċĥę�
� 4UVEZ�BOE�JOWFTUJHBUJPO�PG�EJHJUBM�DPOUFOU��BOBMZTJT�PG�UIF�DIBSBDUFSJTUJDT�BOE�CFIBWJPST�XJUI�
EFTJHO�UIJOLJOH�PG�VTJOH�EJHJUBM�NFEJB�GPS�VTF�JO�DPOUFOU�DSFBUJPO�QMBOOJOH��EJBHSBN�XSJUJOH�UP�TIPX�
UIF�DPODFQU�PG�DPOUFOU��XSJUJOH�BOE�TUPSZUFMMJOH�GPS�EJHJUBM�DPOUFOU

�������� êÞăéĀäăÐāòÐāòíĀáèāùĆēüãă×ăæĀôÓüèċæèäŞ� �	�����

 Practice of Digital Content Development
� õĦėđɸõďăĨĎĥĉĨİöĩĖčİęɿĦİėīĸġûĞĽĦğėĥĎĞīĸġĈĨüĨċĥę� ĞėʀĦûĔĦĒĞīĸġøěĦĕğĕĦĖ� ďɻĦĖĲúĝćĦ� ġĨčĲēõėĦēɶõĞʃ�
ĔĦĒİøęīĸġčĴğě�ĴěėĥęøęĨďĈʀěĖĲďėıõėĕøġĕĒĨěİĉġėʃ�ğėīġıġďĒęĨİøþĥčĉɿĦû�Ķ�
� 1SBDUJDJOH�PO� TUPSZUFMMJOH� GPS� EJHJUBM�NFEJB��NFBOJOHGVM� JNBHF�� CBOOFS� JOGPHSBQIJDT� BOE�
BOJNBUJPO��DPODFQU�PG�WJSBM�DMJQT��QSBDUJDF�PO�VTJOH�DPNQVUFS�PS�BQQMJDBUJPO

�������� ČíôäîüòŞðùŚÖċùòăðçćòÐă×� �	�����

 Business Promotion platform
� ıčěøĨĈöġûıĒęĉēġėʃĕĞɿûİĞėĨĕČĬėõĨüċĥĹûġġčĴęčʃıęĤġġēĴęčʃ�õęĖĬċČõĦėĞɿûİĞėĨĕČĬėõĨüıęĤõĦėĎėĨõĦė�
õĦėĲúĝćĦČĬėõĨüĲĈĖĳþʀıĒęĉēġėʃĕĞɿûİĞėĨĕČĬėõĨü
� $PODFQU�PG�POMJOF�BOE�PʽJOF�CVTJOFTT�QSPNPUJPO�QMBUGPSNT��CVTJOFTT�BOE�TFSWJDF�QSPNPUJPO�
TUSBUFHJFT��BEWFSUJTJOH�B�CVTJOFTT�VTJOH�B�CVTJOFTT�QSPNPUJPO�QMBUGPSN
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�������� êÞăéĀäăÐāòČíôäîüòŞðùŚÖċùòăðçćòÐă×� �	�����

 Practice of Business Promotion platform
� đɸõďăĨĎĥĉĨõĦėčĽĦıĒęĉēġėʃĕĞɿûİĞėĨĕČĬėõĨüďėĤİĔċĉɿĦûĶ�ĴďĳþʀĳčõĦėĞɿûİĞėĨĕČĬėõĨü�üĽĦęġû�ěĨİøėĦĤğʃ
İďėĩĖĎİċĩĖĎöʀġĈĩ�öʀġĈʀġĖöġûıĒęĉēġėʃĕĞɿûİĞėĨĕČĬėõĨü�ĒĥĆčĦıĒęĉēġėʃĕĞɿûİĞėĨĕČĬėõĨüüĽĦęġû
� 1SBDUJDJOH�PO�QSPNPUF�UIF�CVTJOFTTFT�QMBUGPSN�UP�QSPNPUF�UIF�CVTJOFTT�NPEFMT��DPNQBSF�
UIF�BEWBOUBHFT�BOE�EJTBEWBOUBHFT�PG�CVTJOFTT�QSPNPUJPO�QMBUGPSNT��EFWFMPQ�B�QMBUGPSN�UP�QSPNPUF�
UIF�CVTJOFTT�NPEFMT

�������� ÑśüðĈôÑèāãĎúÜŚċíĆēüçćòÐă×� �	�����

 Big Data for Business
� ĜĪõĝĦċĘĝĂĩıęĤıčěøĨĈİĎīĹġûĉʀčİõĩĸĖěõĥĎöʀġĕĭęöčĦĈĳğāɿ� ėĤĎĎüĥĈõĦėĄĦčöʀġĕĭęİþĨûĞĥĕĒĥčČʃıęĤ
ĔĦĝĦİġĞøĨěıġęĞĽĦğėĥĎĞġĎĊĦĕĳčĞĔĦĒıěĈęʀġĕöġûöʀġĕĭęöčĦĈĳğāɿ� İċøĲčĲęĖĩıęĤİøėīĸġûĕīġİõĩĸĖěõĥĎöʀġĕĭę
öčĦĈĳğāɿ�õĦėďėĤĕěęĐęıĎĎõėĤüĦĖ�ėĤĎĎıēɻĕöʀġĕĭęıĎĎõėĤüĦĖ�õĦėüĥĈöʀġĕĭęöčĦĈĳğāɿ�ğęĥõõĦėıęĤěĨČĩ
ěĨİøėĦĤğʃöʀġĕĭęöčĦĈĳğāɿ�İøėīĸġûĕīġĳčõĦėěĨİøėĦĤğʃöʀġĕĭęöčĦĈĳğāɿİĒīĸġČĬėõĨü
� 4UVEZ�UIF�CBTJD�UIFPSJFT�BOE�DPODFQUT�PG�CJH�EBUB��SFMBUJPOBM�EBUBCBTF�NBOBHFNFOU�TZTUFN�
BOE�TRM�JO�CJH�EBUB�FOWJSPONFOUT��CJH�EBUB�UFDIOPMPHZ�BOE�UPPMT��EJTUSJCVUFE�QSPDFTTJOH��EJTUSJCVUFE�
ʺMF�TZTUFN��PSHBOJ[JOH�CJH�EBUB��QSJODJQMFT�BOE�NFUIPET�PG�BOBMZ[JOH�CJH�EBUB��CJH�EBUB�BOBMZTJT�UPPMT�
GPS�CVTJOFTT

�������� êÞăéĀäăÐāòÑśüðĈôÑèāãĎúÜŚċíĆēüçćòÐă×� �	�����

 Practice of Big Data for Business
� ďăĨĎĥĉĨİõĩĸĖěõĥĎĄĦčöʀġĕĭęöčĦĈĳğāɿ� ėĤĎĎüĥĈõĦėĄĦčöʀġĕĭęİþĨûĞĥĕĒĥčČʃıęĤĔĦĝĦİġĞøĨěıġęĞĽĦğėĥĎ
ĞġĎĊĦĕĳčĞĔĦĒıěĈęʀġĕöġûöʀġĕĭęöčĦĈĳğāɿ�İċøĲčĲęĖĩıęĤİøėīĸġûĕīġİõĩĸĖěõĥĎöʀġĕĭęöčĦĈĳğāɿ�õĦėďėĤĕěęĐę
ıĎĎõėĤüĦĖĢĦĈĭď�ėĤĎĎıēɻĕöʀġĕĭęıĎĎõėĤüĦĖĢĦĈĭď�õĦėüĥĈöʀġĕĭęöčĦĈĳğāɿĈʀěĖĢĦĈĭď�ğęĥõõĦėıęĤěĨČĩěĨİøėĦĤğʃ
öʀġĕĭęöčĦĈĳğāɿ� İøėīĸġûĕīġĳčõĦėěĨİøėĦĤğʃöʀġĕĭęöčĦĈĳğāɿ� õĦėďėĤĖĬõĉʃĳþʀİċøčĨøİğĕīġûöʀġĕĭęİĒīĸġěĨİøėĦĤğʃþĬĈ
öʀġĕĭęöčĦĈĳğāɿİĒīĸġČĬėõĨü
� 1SBDUJDF� UIF� CJH� EBUB�� SFMBUJPOBM� EBUBCBTF�NBOBHFNFOU� TZTUFN� BOE� TRM� JO� CJH� EBUB�
FOWJSPONFOUT��CJH�EBUB�UFDIOPMPHZ�BOE�UPPMT��EJTUSJCVUFE�QSPDFTTJOH��EJTUSJCVUFE�ʺMF�TZTUFN�IBEPPQ��
PSHBOJ[JOH�CJH�EBUB�XJUI�IBEPPQ��QSJODJQMFT�BOE�NFUIPET�PG�BOBMZ[JOH�CJH�EBUB��CJH�EBUB�BOBMZTJT�
UPPMT��BQQMJDBUJPO�PG�EBUB�NJOJOH�UFDIOJRVFT�UP�BOBMZ[F�MBSHF�EBUB�TFUT�GPS�CVTJOFTT

�������� ÐāòíĀáèāċöĒéČüêíôăċÓÙĀè� �	�����

 Web Application Development
� ıčěøĨĈċĘĝĂĩıęĤğęĥõõĦėĒĥĆčĦİěķĎıġďĒęĨİøþĥčĞĕĥĖĳğĕɿ� ĔĦĝĦĞĽĦğėĥĎĒĥĆčĦİěķĎıġďĒęĨİøþĥč�
ĔĦĝĦĞġĎĊĦĕċĩĸİďʇčĲøėûĞėʀĦûöʀġĕĭę�ĲďėıõėĕüĽĦęġûİěķĎİÿĨėʃēİěġėʃ
� $PODFQUT�UIFPSJFT�BOE�QSJODJQMFT�PG�NPEFSO�XFC�BQQMJDBUJPO�EFWFMPQNFOU��MBOHVBHF�GPS�
EFWFMPQJOH�XFC�BQQMJDBUJPOT��TUSVDUVSFE�RVFSZ�MBOHVBHF�	42-
��WJSUVBM�XFC�TFSWFS

�������� êÞăéĀäăÐāòÐāòíĀáèāċöĒéČüêíôăċÓÙĀè� �	�����

 Practice of Web Application Development
� õĦėđɸõďăĨĎĥĉĨõĦėĒĥĆčĦİěķĎıġďĒęĨİøþĥč�õĦėĞɿûıęĤėĥĎöʀġĕĭęĎčİěķĎ�õĦėĞėʀĦûİěķĎıĎĎĴĈčĦĕĨõ�İþīĸġĕ
ĉɿġıęĤüĥĈõĦėõĥĎĄĦčöʀġĕĭęİěķĎ�ĳþʀûĦčėĤĎĎüĥĈõĦėİěķĎĲĢĞĉĨĹû�õĦėøěĎøĬĕİěġėʃþĥĸčõĦėİöĩĖčĲďėıõėĕ�øěĦĕĕĥĸčøû
İěķĎ
� 1SBDUJDJOH�PO�XFC�BQQMJDBUJPO�EFWFMPQNFOU��TFOEJOH�BOE�SFDFJWJOH�JOGPSNBUJPO�PO�UIF�XFC��
EZOBNJD�XFC��DPOOFDU�BOE�NBOBHF�XFC�EBUBCBTFT��6TF�B�XFC�IPTUJOH�NBOBHFNFOU�TZTUFN��HJU�
WFSTJPO�DPOUSPM��XFC�TFDVSJUZ
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�������� Ðāòäôāããă×ăæĀô� �	�����

 Digital Marketing
� ėĭďıĎĎöġûþɿġûċĦûõĦėĉęĦĈĈĨüĨċĥę� ĎċĎĦċ� ğčʀĦċĩĸıęĤõĦėĒĥĆčĦþɿġûċĦûõĦėĉęĦĈĈĨüĨċĥęıĉɿęĤ 
ėĭďıĎĎ�õĦėĳþʀİċøĲčĲęĖĩĞĽĦğėĥĎċĽĦõĦėĉęĦĈĈĨüĨċĥę�õĦėøĥĈİęīġõ�õĦėďėĤİĕĨčĐę�õĦėøěĎøĬĕþɿġûċĦûõĦėĉęĦĈ
ĈĨüĨċĥę�ıęĤĞĔĦĒıěĈęʀġĕĉɿĦû�Ķ�ċĩĸĕĩĐęĉɿġõĦėüĥĈõĦėþɿġûċĦûõĦėĉęĦĈĈĨüĨċĥę�õĦėİûĨčĈĨüĨċĥę
� 'PSNT�PG�EJHJUBM�NBSLFUJOH�DIBOOFMT��SPMFT��EVUJFT�BOE�EFWFMPQNFOU�PG�EJHJUBM�NBSLFUJOH�
DIBOOFMT� JO�WBSJPVT� GPSNT��VTJOH� UFDIOPMPHZ� GPS�EJHJUBM�NBSLFUJOH��TFMFDUJPO��FWBMVBUJPO��DPOUSPM�PG�
EJHJUBM�NBSLFUJOH�DIBOOFMT�BOE�WBSJPVT�FOWJSPONFOUT�UIBU�BʹFDU�UIF�NBOBHFNFOU�PG�EJHJUBM�NBSLFUJOH�
DIBOOFMT��EJHJUBM�ʺOBODF

�������� êÞăéĀäăÐāòÐāòäôāããă×ăæĀô� �	�����

 Practice of Digital Marketing
 ĜĪõĝĦıęĤďăĨĎĥĉĨİõĩĸĖěõĥĎğęĥõõĦėöġûõĦėĉęĦĈĈĨüĨċĥę�ĞĊĦčõĦėćʃċĦûõĦėĉęĦĈĈĨüĨċĥę�õĦėěĨİøėĦĤğʃ
øěĦĕĉʀġûõĦėıęĤĒĘĉĨõėėĕĐĭʀĎėĨĲĔøĖĬøĈĨüĨċĥę�ĎċĎĦċöġûõĦėĉęĦĈĈĨüĨċĥęõĥĎõĦėĞīĸġĞĦė�õęĖĬċČʃõĦėĉęĦĈĈĨüĨċĥę
ıĎĎĎĭėćĦõĦė� õĦėġġõıĎĎıęĤĞėʀĦûėʀĦčøʀĦĈĨüĨċĥę� õĦėĎėĨğĦėęĭõøʀĦĞĥĕĒĥčČʃĖĬøĈĨüĨċĥę� õĦėĳþʀİøėīġöɿĦĖĞĥûøĕ
ġġčĴęčʃıęĤĞīĸġĞĕĥĖĳğĕɿ�
� 4UVEZ�BOE�QSBDUJDF�UIF�QSJODJQMFT�PG�EJHJUBM�NBSLFUJOH��EJHJUBM�NBSLFU�TJUVBUJPO��BOBMZTJT�PG�
DPOTVNFS�EFNBOE�BOE�CFIBWJPS�JO�UIF�EJHJUBM�BHF��UIF�SPMF�PG�EJHJUBM�NBSLFUJOH�JO�DPNNVOJDBUJPO��
JOUFHSBUFE�EJHJUBM�NBSLFUJOH�TUSBUFHZ��EFTJHOJOH�BOE�CVJMEJOH�B�EJHJUBM�TUPSF��DVTUPNFS� SFMBUJPOTIJQ�
NBOBHFNFOU�JO�UIF�EJHJUBM�BHF��VTJOH�TPDJBM�OFUXPSLT�BOE�NPEFSO�NFEJB

�������� ċæÓčèčôñĄùāòùèċæ÷ùĘāúòĀéÐāò×ĀãÐāòčô×ăùäăÐùŞČôÿčÚŚüćêæāè 1(1-0-2)
 Information Technology for Logistics and Supply Chain Management
� ĜĪõĝĦĎċĎĦċöġûİċøĲčĲęĖĩĞĦėĞčİċĜıęĤõĦėĞīĸġĞĦėċĩĸĕĩĉɿġėĤĎĎõĦėüĥĈõĦėĲęüĨĞĉĨõĞʃıęĤĲÿɿġĬďċĦč�
ĜĪõĝĦġûøʃďėĤõġĎõĦėõĦėčĽĦčěĥĉõėėĕċĦûĈʀĦčİċøĲčĲęĖĩĞĦėĞčİċĜĴĈʀıõɿ�ėĤĎĎĢĦėʃıěėʃ�ÿġēıěėʃ�İøėīġöɿĦĖĞĕĥĖ
ĳğĕɿ�İċøĲčĲęĖĩõĦėĞīĸġĞĦė�ĕĦďėĤĖĬõĉʃĳþʀĞĽĦğėĥĎõĦėüĥĈõĦėĲęüĨĞĉĨõĞʃıęĤĲÿɿġĬďċĦčċĩĸĕĩėġûėĥĎõĥĎõĦėİďęĩĸĖčıďęû
ĳčĖĬøĈĩĞďėĥĎþĥč� ġĩõċĥĹûĜĪõĝĦõęĖĬċČʃõĦėĳþʀİċøĲčĲęĖĩĞĦėĞčİċĜĞĽĦğėĥĎõĦėüĥĈõĦėĲęüĨĞĉĨõĞʃıęĤĲÿɿġĬďċĦčİĒīĸġ
ėġûėĥĎõĦėİďʇčĈĨüĨċĥęĲęüĨĞĉĨõĞʃıęĤĲÿɿġĬďċĦčĳčėĤĈĥĎĲęõ
� 4UVEZ�UIF�SPMF�PG�JOGPSNBUJPO�BOE�DPNNVOJDBUJPO�UFDIOPMPHZ�JO�MPHJTUJDT�BOE�TVQQMZ�DIBJO�
NBOBHFNFOU�TZTUFNT��TUVEZ�UIF�FMFNFOUT�PG�JOOPWBUJPO�JO�JOGPSNBUJPO�UFDIOPMPHZ�TVDI�BT�IBSEXBSF��
TPGUXBSF��NPEFSO�OFUXPSL��DPNNVOJDBUJPO�UFDIOPMPHZ�JU�JT�BQQMJFE�GPS�UIF�NBOBHFNFOU�PG�MPHJTUJDT�
BOE�TVQQMZ�DIBJOT�UP�DPQF�XJUI�DIBOHFT�JO�UIF�EJHJUBM�EJTSVQUJPO�FSB��BMTP�TUVEJFT�TUSBUFHJFT�GPS�VTJOH�
JOGPSNBUJPO�UFDIOPMPHZ�GPS�MPHJTUJDT�BOE�TVQQMZ�DIBJO�NBOBHFNFOU�JO�PSEFS�UP�TVQQPSU�UIF�EJHJUBMJ[BUJPO�
PG�MPHJTUJDT�BOE�TVQQMZ�DIBJOT�BU�B�HMPCBM�MFWFM



  151

�������� êÞăéĀäăÐāòċæÓčèčôñĄùāòùèċæ÷ùĘāúòĀéÐāò×ĀãÐāòčô×ăùäăÐùŞČôÿčÚŚüćêæāè 2(0-4-2)
 Practice of Information Technology for Logistics and Supply Chain Management
� õĦėďėĤĖĬõĉʃĳþʀİċøĲčĲęĖĩĞĦėĞčİċĜĳčõĦėüĥĈõĦėĲęüĨĞĉĨõĞʃıęĤĲÿɿġĬďċĦč�õĦėďėĤĖĬõĉʃĳþʀıęĤďĂĨĎĥĉĨ
õĦėėĤĎĎõĦėüĥĈõĦėĲęüĨĞĉĨõĞʃıęĤĲÿɿġĬďċĦč� ėĤĎĎÿġēıěėʃüĥĈõĦėöʀġĕĭęċĩĸĳþʀĳčõĦėġġõıĎĎİøėīġöɿĦĖĲęüĨĞĉĨ
õĞʃıęĤõĦėõėĤüĦĖĞĨčøʀĦ�ĴĈʀıõɿ�ÿġēıěėʃėĤĎĎõĦėüĥĈõĦėöġûġûøʃõė�	&31
�ėĤĎĎõĦėĎėĨğĦėüĥĈõĦėĈʀĦčõĦėõ
ėĤüĦĖĞĨčøʀĦ	%*.4
� ėĤĎĎ3PVUJOH� 4PGUXBSF� ėĤĎĎõĦėüĥĈõĦėĲÿɿġĬďċĦč	4$4
� ėĤĎĎıęõİďęĩĸĖčöʀġĕĭęċĦû
ġĨİęķõċėġčĨõĞʃ	&%*
� ėĤĎĎõĦėıęõİďęĩĸĖčöʀġĕĭęċĦûġĨčİĉġėʃİčķĉ� ėĤĎĎėğĥĞıċɿû� ėĤĎĎġĬďõėćʃĉėěüĞġĎıęĤ
ĉĨĈĉĦĕĞĨčøʀĦĈʀěĖøęīĸčøěĦĕĊĩĸěĨċĖĬıĎĎĴėʀĞĦĖ�	3'*%
�ıęĤėĤĎĎõĦėĎėĨğĦėøęĥûĞĨčøʀĦ�	8.4
�õĦėİþīĸġĕĲĖûĄĦč
öʀġĕĭęöġûõĦėĴğęöġûõĨüõėėĕĲęüĨĞĉĨõĞʃıęĤ� ĲÿɿġĬďċĦčċĥĹûėĤĎĎ� õĦėıĎɿûďʅčöʀġĕĭę�ć� üĬĈöĦĖėɿěĕõĥčõĥĎČĬėõĨü
ċĥĹûğĕĈĳčĲÿɿġĬďċĦč
� "QQMJDBUJPO�PG�JOGPSNBUJPO�UFDIOPMPHZ�JO�MPHJTUJDT�BOE�TVQQMZ�DIBJO�NBOBHFNFOU��BQQMJDBUJPO�
BOE�PQFSBUJPO�PG�MPHJTUJDT�BOE�TVQQMZ�DIBJO�NBOBHFNFOU�TZTUFNT��JOGPSNBUJPO�NBOBHFNFOU�TPGUXBSF�
TZTUFNT�VTFE�JO�UIF�EFTJHO�PG�MPHJTUJDT�BOE�EJTUSJCVUJPO�OFUXPSLT�BSF��FOUFSQSJTF�NBOBHFNFOU�TZTUFN�
	FSQ
�TPGUXBSF��EJTUSJCVUJPO�NBOBHFNFOU�TZTUFN�	EJNT
��SPVUJOH�TPGUXBSF��TVQQMZ�DIBJO�NBOBHFNFOU�
TZTUFN�	TDT
��FMFDUSPOJD�JOGPSNBUJPO�FYDIBOHF�	FEJ
��JOUFSOFU�JOGPSNBUJPO�FYDIBOHF��CBS�DPEF�TZTUFN��
XJSFMFTT�SBEJP�GSFRVFODZ�JOWFOUPSZ�NPOJUPSJOH�BOE�USBDLJOH�	SʺE
�BOE�XBSFIPVTF�NBOBHFNFOU�TZTUFN�
	XNT
�UIF�̒ PX�PG�MPHJTUJDT�BDUJWJUJFT�BOE�XIPMF�TVQQMZ�DIBJO�QPJOU�PG�TBMF�EBUB�TIBSJOH�XJUI�BMM�CVTJOFTTFT�
JO�UIF�TVQQMZ�DIBJO

�������� ÐāòæãùüéÚüîäŞČöòŞ� �	�����

 Software Testing
� ıčěøĨĈıęĤğęĥõõĦėċĈĞġĎÿġēĉʃıěėʃ� ĕĦĉėĄĦčõĦėċĈĞġĎÿġēĉʃıěėʃ� ěûüėþĩěĨĉöġûõĦėċĈĞġĎ
ÿġēĉʃıěėʃ� ıĐčõĦėċĈĞġĎÿġēĉʃıěėʃ� ěĨČĩõĦėċĈĞġĎÿġēĉʃıěėʃ� ėĤĈĥĎõĦėċĈĞġĎÿġēĉʃıěėʃ� ėĭďıĎĎöġû 
õĦėċĈĞġĎÿġēĉʃıěėʃ� õėĤĎěčõĦėċĈĞġĎÿġēĉʃıěėʃ� õĦėĎėĨğĦėüĥĈõĦėċĈĞġĎÿġēĉʃıěėʃ� İøėīĸġûĕīġċĈĞġĎ
ÿġēĉʃıěėʃ�õĦėđɸõďăĨĎĥĉĨċĈĞġĎÿġēĉʃıěėʃ
� $PODFQUT�BOE�QSJODJQMFT�PG�TPGUXBSF�UFTUJOH��TPGUXBSF�UFTUJOH�TUBOEBSET��TPGUXBSF�UFTUJOH�
MJGF�DZDMF��TPGUXBSF�UFTU�QMBO��TPGUXBSF�UFTUJOH�NFUIPET��TPGUXBSF�UFTUJOH�MFWFMT��TPGUXBSF�UFTUJOH�UZQFT��
TPGUXBSF�UFTUJOH�QSPDFTT��TPGUXBSF�UFTUJOH�NBOBHFNFOU��TPGUXBSF�UFTUJOH�UPPMT��QSBDUJDJOH�PO�TPGUXBSF�
UFTUJOH

�������� ùĀððèāãśāèċæÓčèčôñĄùāòùèċæ÷� �	�����

 Information Technology Seminar 
� õĦėıęõİďęĩĸĖčİėĩĖčėĭʀõĥĎğčɿěĖûĦčĈʀĦčİċøĲčĲęĖĩĞĦėĞčİċĜ�õĦėčĽĦİĞčġıęĤġĔĨďėĦĖĳčğĥěöʀġċĩĸčɿĦ
ĞčĳüċĦûİċøĲčĲęĖĩĞĦėĞčİċĜ�õĦėüĥĈĞĥĕĕčĦıęĤõĦėİöĩĖčėĦĖûĦčċĦûěĨþĦõĦė�
� ,OPXMFEHF�TIBSJOH�XJUI�JOGPSNBUJPO�UFDIOPMPHZ�PSHBOJ[BUJPOT��QSFTFOUBUJPO�BOE�EJTDVTTJPO�
PO�JOUFSFTUJOH�UPQJDT�JO�JOGPSNBUJPO�UFDIOPMPHZ��BDBEFNJD�TFNJOBS�BOE�XSJUJOH�SFQPSUT

�������� ÐāòíĀáèāčêòČÐòðêòÿñćÐäŞéèüćêÐòâŞċÓôĆēüèæĄē� �	�����

 Mobile Device Application Development
� ıčěøĨĈıęĤğęĥõõĦėõĦėĒĥĆčĦĲďėıõėĕďėĤĖĬõĉʃĎčġĬďõėćʃİøęīĸġčċĩĸ�ĞĊĦďʅĉĖõėėĕ�ıęĤėĤĎĎďăĨĎĥĉĨ
õĦėöġûġĬďõėćʃİøęīĸġčċĩĸ�İøėīĸġûĕīġıęĤĔĦĝĦċĩĸĳþʀĞĽĦğėĥĎĒĥĆčĦĲďėıõėĕďėĤĖĬõĉʃĎčġĬďõėćʃİøęīĸġčċĩĸ�õĦėġġõıĎĎ
ĞɿěčĉĨĈĉɿġĐĭʀĳþʀġĬďõėćʃİøęīĸġčċĩĸ� õĦėİþīĸġĕĉɿġõĥĎĄĦčöʀġĕĭę� õĦėċĈĞġĎõĦėĳþʀûĦčõĦėİĐĖıĒėɿĲďėıõėĕ� õĦėđɸõ
ďăĨĎĥĉĨĒĥĆčĦĲďėıõėĕďėĤĖĬõĉʃĎčġĬďõėćʃİøęīĸġčċĩĸ
� $PODFQUT� BOE� QSJODJQMFT� PG� NPCJMF� EFWJDF� BQQMJDBUJPO� EFWFMPQNFOU�� BSDIJUFDUVSF� BOE�
PQFSBUJPO�TZTUFNT�PG�NPCJMF�EFWJDF��UPPMT�BOE�MBOHVBHFT�GPS�NPCJMF�EFWJDF�BQQMJDBUJPO�EFWFMPQNFOU��
NPCJMF� EFWJDF� VTFS� JOUFSGBDF� EFTJHO�� EBUBCBTF� DPOOFDUJPO��NPCJMF� BQQMJDBUJPO� UFTUJOH�� QVCMJTIJOH�
NPCJMF�EFWJDF�BQQMJDBUJPOT��QSBDUJDJOH�PO�NPCJMF�EFWJDF�BQQMJDBUJPO�EFWFMPQNFOU



152  

�������� ÐāòíĀáèāċöĒéďÚäŞČééÓòéöÖ×ò� �	�����

 Full Stack Website Development
 ıčěøĨĈċĘĝĂĩ�ğęĥõõĦėĒĥĆčĦİěķĎĴÿĉʃĞɿěčĉĨĈĉɿġĐĭʀĳþʀ�ıęĤėĤĎĎüĥĈõĦėİěķĎĴÿĉʃ�õĦėġġõıĎĎİěķĎĴÿĉʃ�
ĔĦĝĦĞĽĦğėĥĎĒĥĆčĦİěķĎĴÿĉʃĞɿěčĉĨĈĉɿġĐĭʀĳþʀ� ıęĤėĤĎĎüĥĈõĦėİěķĎĴÿĉʃ� ĔĦĝĦĞġĎĊĦĕċĩĸİďʇčĲøėûĞėʀĦûöʀġĕĭę� 
õĦėĞĽĦėġûöʀġĕĭę�õĦėčĽĦĴďĳþʀ�õĦėċĈĞġĎėĤĎĎ�õĦėøěĎøĬĕİěġėʃþĥĸčõĦėİöĩĖčĲďėıõėĕ
� �5IFPSJFT�DPODFQUT�QSJODJQMFT�PG�XFCTJUF�EFWFMPQNFOU�JO�GSPOUFOE�BOE�CBDLFOE��XFCTJUF�
EFTJHO��MBOHVBHF�GPS�EFWFMPQJOH�GSPOUFOE�BOE�CBDLFOE�XFCTJUFT��TUSVDUVSFE�RVFSZ�MBOHVBHF�	42-
��
CBDLVQ��JNQMFNFOUBUJPO��TZTUFN�UFTUJOH��QSPHSBNNJOH�WFSTJPO�DPOUSPM

�������� ÐāòíĀáèāêŠÜÜāêòÿãăøßŞčäśäüéüĀ×ØòăñÿċíĆēüçćòÐă×� �	�����

� %FWFMPQJOH�*OUFMMJHFOU�*OUFSBDUJWF�"SUJȾDJBM�*OUFMMJHFODF�GPS�#VTJOFTT
� ĜĪõĝĦċĘĝĂĩ�ıęĤıčěøĨĈİõĩĸĖěõĥĎďʅāāĦďėĤĈĨĝĄʃĲĉʀĉġĎġĥüýėĨĖĤ�ġûøʃďėĤõġĎ�ďėĤİĔċ�õĦėõĽĦğčĈİďɻĦ
ğĕĦĖ�ĒīĹčċĩĸıęĤþɿġûċĦûĳčõĦėĞīĸġĞĦė�ĐĥûõĦėĲĉʀĉġĎ�İøėīĸġûĕīġĞĽĦğėĥĎõĦėĒĥĆčĦďʅāāĦďėĤĈĨĝĄʃĲĉʀĉġĎġĥüýėĨĖĤ�
ğęĥõõĦėĎėĨğĦėøěĦĕĞĥĕĒĥčČʃęĭõøʀĦ�õĦėěĨİøėĦĤğʃġġõıĎĎ�õĦėĞėʀĦûďʅāāĦďėĤĈĨĝĄʃĲĉʀĉġĎġĥüýėĨĖĤİĒīĸġõĦėĎėĨğĦė
øěĦĕĞĥĕĒĥčČʃęĭõøʀĦ�õĦėďėĤĖĬõĉʃĳþʀďʅāāĦďėĤĈĨĝĄʃĲĉʀĉġĎġĥüýėĨĖĤĞĽĦğėĥĎûĦčČĬėõĨü
� 4UVEZ�PG�UIFPSJFT�BOE�DPODFQUT�PG�JOUFMMJHFOU�JOUFSBDUJWF�BSUJʺDJBM�JOUFMMJHFODF��FMFNFOUT��UZQFT��
HPBMT�TFUUJOH��DPNNVOJDBUJPO�TQBDFT�BOE�DIBOOFMT��JOUFSBDUJWF�DIBSUT��UPPMT�GPS�UIF�EFWFMPQNFOU�PG�
JOUFSBDUJWF�JOUFMMJHFOU�BSUJʺDJBM�JOUFMMJHFODF��QSJODJQMFT�PG�DVTUPNFS�SFMBUJPOTIJQ�NBOBHFNFOU��BOBMZTJT�
BOE�EFTJHO��DSFBUJOH�JOUFMMJHFOU�JOUFSBDUJWF�BSUJʺDJBM�JOUFMMJHFODF�GPS�DVTUPNFS�SFMBUJPOTIJQ�NBOBHFNFOU��
TNBSU�JOUFSBDUJWF�BSUJʺDJBM�JOUFMMJHFODF�BQQMJDBUJPOT�GPS�CVTJOFTT

�������� ÐāòíĀáèāèöĀäÐòòðùòśāÖùòòÓŞ� �	�����

 Creative Innovation Development
� ıčěøĨĈİõĩĸĖěõĥĎõĦėĒĥĆčĦčěĥĉõėėĕ� õĦėčĽĦġûøʃøěĦĕėĭʀİĈĨĕĕĦĎĭėćĦõĦė� õĦėĞėʀĦûġûøʃøěĦĕėĭʀĳğĕɿ� 
õĦėĒĥĆčĦİċøĲčĲęĖĩıęĤĐęĨĉĔĥćąʃĳčİþĨûĞėʀĦûĞėėøʃ� õĦėĞėʀĦûþĨĹčûĦčċĩĸİďʇččěĥĉõėėĕĞėʀĦûĞėėøʃ� üĦõċĘĝĂĩ�
ěĨİøėĦĤğʃĐęõėĤċĎöġûþĨĹčûĦčċĩĸĞėʀĦûöĪĹč
� *OOPWBUJPO�EFWFMPQNFOU�DPODFQU��QSJPS�LOPXMFEHF�JOUFHSBUJPO��OFX�LOPXMFEHF�DSFBUJPO��
DSFBUJWF� UFDIOPMPHZ�BOE�QSPEVDU�EFWFMPQNFOU��DSFBUJOH�QJFDFT� GSPN� JOOPWBUJWF�XPSLQJFDF� UIFPSZ��
BOBMZ[F�UIF�JNQBDU�PG�UIF�DSFBUFE�XPSLQJFDF

�������� ÐāòüüÐČééČôÿÐāò×ĀãÐāòċÓòĆüÑŚāñ� �	�����

 Network Design and Management
� ĔĦĒėěĕöġûõĦėġġõıĎĎıęĤõĦėüĥĈõĦėİøėīġöɿĦĖ� İøėīġöɿĦĖġûøʃõĦė� õĦėġġõıĎĎİøėīġöɿĦĖ� 
ĲĒėĲċøġęõĦėüĥĈõĦėİøėīġöɿĦĖ� õĦėüĥĈõĦėġĬďõėćʃİøėīġöɿĦĖ� ğęĥõõĦėøěĦĕĕĥĸčøûöġûİøėīġöɿĦĖ� İøėīĸġûĕīġ 
ĳčõĦėüĥĈõĦėİøėīġöɿĦĖıęĤõĦėďėĤĖĬõĉʃĳþʀ
� 0WFSWJFX�PG�OFUXPSL�EFTJHO�BOE�NBOBHFNFOU��FOUFSQSJTF�OFUXPSL��OFUXPSL�EFTJHO��OFUXPSL�
NBOBHFNFOU� QSPUPDPMT�� OFUXPSL� EFWJDFT�NBOBHFNFOU�� QSJODJQMFT� PG� OFUXPSL� TFDVSJUZ�� OFUXPSL�
NBOBHFNFOU�UPPMT�BOE�BQQMJDBUJPOT

�������� êÞăéĀäăÐāòÐāòüüÐČééČôÿÐāò×ĀãÐāòċÓòĆüÑŚāñ� �	�����

 Practice of Network Design and Management
 õĦėđɸõďăĨĎĥĉĨõĦėġġõıĎĎıęĤõĦėüĥĈõĦėİøėīġöɿĦĖ� õĦėüĥĈõĦėġĬďõėćʃİøėīġöɿĦĖ� øěĦĕĕĥĸčøûöġû 
İøėīġöɿĦĖ
� 1SBDUJDJOH�PO�OFUXPSL�EFTJHO�BOE�NBOBHFNFOU��OFUXPSL�EFWJDFT�NBOBHFNFOU��OFUXPSL�
TFDVSJUZ
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�������� ÐāòčêòČÐòðČôÿÓĘāèöâċÙăÖÓöüèäĀð 3(3-0-6)
 Quantum Programming and Computing
� �øěġčĉĥĕēɶĞĨõĞʃĒīĹčĄĦč�ğęĥõõĦėıęĤøĬćĞĕĎĥĉĨöġûøĨěĎĨĉ�õĦėďėĤĕěęĐęİþĨûøěġčĉĥĕ�ėĤĎĎĴĎĒĦėʃ
ĴċċʃĈʁġĖÿʃüġĞÿĦġĥęõġėĨċĪĕ�ĲõėİěġėʃġĥęõġėĨċĪĕ�þġėʃġĥęõġėĨċĪĕ�İøėīĸġûĕīġĲďėıõėĕøěġčĉĥĕ�õĦėęûĕīġċĽĦĈʁġĖÿʃ
üġĞÿĦġĥęõġėĨċĪĕıęĤøěġčĉĥĕİċİęĒġėʃĉ
� #BTJD�RVBOUVN�QIZTJDT��DPODFQU�PG�RVCJU�BOE�JUT�QSPQFSUJFT��RVBOUVN�JOGPSNBUJPO�QSPDFTTJOH��
CJQBSUJUF�TZTUFN��EFVUTDI�+P[TB�BMHPSJUIN��HSPWFS�BMHPSJUIN��TIPS�BMHPSJUIN��RVBOUVN�QSPHSBNNJOH�
UPPMT��JNQMFNFOUBUJPOT�PG�EFVUTDI�KP[TB�BOE�RVBOUVN�UFMFQPSU

�������� ïāøā×ĄèùĘāúòĀéçćòÐă×ãă×ăæĀô 3(2-2-5)
 Chinese for Digital Business
� �đɸõċĥõĝĤĔĦĝĦüĩčõęĦûİĎīĹġûĉʀčİõĩĸĖěõĥĎõĦėēʅû�ĒĭĈ�ġɿĦč�İöĩĖč�ĞĽĦčěč�øĽĦĜĥĒċʃċĩĸİõĩĸĖěöʀġûõĥĎČĬėõĨü�
İöĩĖčüĈğĕĦĖġĨİęķõċėġčĨõĞʃĲĈĖüĽĦęġûĞĊĦčõĦėćʃöġûČĬėõĨüďėĤİĔċĉɿĦûĶ
� 1SBDUJDF�.BOEBSJO�CBTJD�TLJMMT�JO�MJTUFOJOH��TQFBLJOH��SFBEJOH��XSJUJOH��JEJPNT��WPDBCVMBSJFT�
PG�CVTJOFTT��XSJUJOH�F�NBJMT�CZ�TJNVMBUJOH�WBSJPVT�UZQFT�PG�CVTJOFTT�TJUVBUJPOT

�������� ÐāòæĘāċúðĆüÖÑśüðĈô 1(1-0-2)
 Data Mining
� øěĦĕėĭʀİĎīĹġûĉʀčİõĩĸĖěõĥĎõĦėċĽĦİğĕīġûöʀġĕĭę�ıčěøĨĈıęĤğęĥõõĦėöġûõĦėċĽĦİğĕīġûöʀġĕĭę�øĬćęĥõĝćĤ
ıęĤþčĨĈöġûöʀġĕĭę�ĞĊĦďʅĉĖõėėĕõĦėċĽĦİğĕīġûöʀġĕĭę�õėĤĎěčõĦėüĥĈİĉėĩĖĕöʀġĕĭę�İċøčĨøõĦėěĨİøėĦĤğʃöʀġĕĭęıęĤ
ĞėʀĦûĲĕİĈę�İċøčĨøõĦėďėĤİĕĨčĐęĲĕİĈę�ĲďėıõėĕĞĽĦğėĥĎõĦėċĽĦİğĕīġûöʀġĕĭę
� *OUSPEVDUJPO�EBUB�NJOJOH��DPODFQU�BOE�QSJODJQMFT�PG�EBUB�NJOJOH��DIBSBDUFSJTUJDT�BOE�UZQFT�
PG�EBUB��BSDIJUFDUVSFT�PG�EBUB�NJOJOH��EBUB�QSFQBSBUJPO��EBUB�BOBMZTJT�BOE�NPEFMMJOH�UFDIOJRVFT��NPEFM�
FWBMVBUJPO�UFDIOJRVFT��EBUB�NJOJOH�TPGUXBSF

�������� êÞăéĀäăÐāòÐāòæĘāċúðĆüÖÑśüðĈô 2(0-4-2)
 Practice of Data Mining
� õĦėđɸõďăĨĎĥĉĨõĦėĳþʀûĦčĲďėıõėĕøġĕĒĨěİĉġėʃİĒīĸġüĥĈİĉėĩĖĕöʀġĕĭę�õĦėěĨİøėĦĤğʃöʀġĕĭę�õĦėĞėʀĦûĲĕİĈę�
õĦėďėĤİĕĨčĐę�õĦėďėĤĖĬõĉʃĳþʀûĦčõĦėċĽĦİğĕīġûöʀġĕĭęĐɿĦčĲüċĖʃ�ıęĤõėćĩĜĪõĝĦ
� 1SBDUJDF�JO�VTJOH�DPNQVUFS�UP�EBUB�QSFQBSBUJPO��EBUB�BOBMZTJT�UFDIOJRVF��EBUB�NPEFMMJOH�
UFDIOJRVFT��NPEFM�FWBMVBUJPO�UFDIOJRVFT��BQQMZ�EBUB�NJOJOH�VTJOH�DBTF�QSBDUJDF

�������� ÓöāððĀēèÓÖãśāèùāòùèċæ÷� �	�����

 Information Security 
 ĒīĹčĄĦčĈʀĦčøěĦĕĕĥĸčøûĈʀĦčĞĦėĞčİċĜ�ĔĥĖøĬõøĦĕ�ėĭďıĎĎıęĤİċøčĨøĳčõĦėĎĬõėĬõėĤĎĎĞĦėĞčİċĜ�
İøėīĸġûĕīġıęĤİċøčĨøĉɿĦû�Ķ�ĞĽĦğėĥĎüĥĈõĦėøěĦĕĕĥĸčøûöġûĞĦėĞčİċĜ�Ĵēėʃěġęęʃ�ėĤĎĎĉėěüüĥĎõĦėĎĬõėĬõ�İċøčĨø
õĦėİöʀĦėğĥĞıęĤĊġĈėğĥĞöʀġĕĭę�õĦėõĭʀøīčĞĦėĞčİċĜ�ıęĤĕĦĉėĄĦčĈʀĦčøěĦĕĕĥĸčøûöġûĞĦėĞčİċĜ
� 'VOEBNFOUBMT�PG�JOGPSNBUJPO�TFDVSJUZ��UISFBUT��QBUUFSO�BOE�UFDIOJRVF�PG�JOGPSNBUJPO�JOUSVTJPO��
UPPMT�BOE� UFDIOJRVFT� GPS� JOGPSNBUJPO�TFDVSJUZ�� ʺSFXBMM�� JOUSVTJPO�EFUFDUJPO�TZTUFN��FODSZQUJPO�BOE�
EFDSZQUJPO�UFDIOJRVFT��JOGPSNBUJPO�SFDPWFSZ��JOGPSNBUJPO�TFDVSJUZ�TUBOEBSET
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�������� êÞăéĀäăÐāòÓöāððĀēèÓÖãśāèùāòùèċæ÷� �	�����

 Practice of Information Security
� õĦėđɸõďăĨĎĥĉĨõĦėěĨİøėĦĤğʃüĬĈġɿġč�øěĦĕİĞĩĸĖûĈʀĦčĔĥĖøĬõøĦĕöġûĞĦėĞčİċĜ��õĦėĳþʀİøėīĸġûĕīġĞĽĦğėĥĎ
õĦėüĥĈõĦėøěĦĕĕĥĸčøûöġûĞĦėĞčİċĜ�Ĵēėʃěġęęʃ�ėĤĎĎĉėěüüĥĎõĦėĎĬõėĬõ�õĦėİöʀĦıęĤĊġĈėğĥĞöʀġĕĭę�ıęĤõĦėõĭʀ
øīčĞĦėĞčİċĜ
� 1SBDUJDF�JO�VTJOH�WVMOFSBCJMJUZ�BOBMZTJT�UISFBUT�JOGPSNBUJPO�TFDVSJUZ��VTJOH�UPPMT�BOE�UFDIOJRVFT�
GPS�JOGPSNBUJPO�TFDVSJUZ��ʺSFXBMM��JOUSVTJPO�EFUFDUJPO�TZTUFN��FODSZQUJPO�BOE�EFDSZQUJPO�UFDIOJRVFT��
JOGPSNBUJPO�SFDPWFSZ

�������� öăæñāÐāòÑśüðĈôċíĆēüçćòÐă×� �	�����

 Data Science for Business
� öʀġĕĭęıęĤığęɿûöʀġĕĭęċĦûČĬėõĨü� ĔĦĝĦĲďėıõėĕıęĤİøėīĸġûĕīġ� õĦėĴĈʀĕĦÿĪĸûöʀġĕĭęċĦûČĬėõĨü� ėĭďıĎĎ 
öġûöʀġĕĭę� õĦėİĉėĩĖĕöʀġĕĭę� õĦėėěĕöʀġĕĭę� õĦėıďęûöʀġĕĭę� õĦėċĽĦøěĦĕĞĤġĦĈıęĤõĦėüĥĈėĤİĎĩĖĎöʀġĕĭę� 
õĦėĞėʀĦûĲĕİĈęõĦėċĽĦčĦĖ�õĦėěĨİøėĦĤğʃõĦėďăĨĎĥĉĨûĦčöġûĲĕİĈę�õĦėďėĤĕěęĐęıęĤõĦėěĨİøėĦĤğʃöʀġĕĭęċĦûČĬėõĨü� 
õĦėĞėʀĦûıĐčĔĦĒöʀġĕĭę� İċøčĨøıęĤûĦčĉɿĦû� Ķ� ĳčěĨċĖĦõĦėöʀġĕĭę� õęĖĬċČʃİþĨûČĬėõĨüıęĤěĨċĖĦõĦėöʀġĕĭę� 
õĦėďėĤĖĬõĉʃöʀġĕĭęöčĦĈĳğāɿ�üėĨĖČėėĕĈʀĦčöʀġĕĭę
� %BUB�BOE�EBUB�SFTPVSDFT�GPS�CVTJOFTT��QSPHSBNNJOH�MBOHVBHFT���BOE�UPPMT��CVTJOFTT�EBUB�
BDRVJTJUJPO��EBUB�GPSNBU��EBUB�QSFQBSBUJPO��EBUB�JOUFHSBUJPO��EBUB�USBOTGPSNBUJPO��EBUB�DMFBOJOH�BOE�
PSHBOJ[JOH��QSFEJDUJPO�NPEFM��NPEFM�QFSGPSNBODF�BOBMZTJT��QSPDFTTJOH�BOE�BOBMZ[JOH�CVTJOFTT�EBUB��
EBUB�WJTVBMJ[F��UFDIOJRVFT�BOE�UBTLT�JO�EBUB�TDJFODF��CVTJOFTT�TUSBUFHZ�BOE�EBUB�TDJFODF��CJH�EBUB�
BQQMJDBUJPOT�BOE�JOGPSNBUJPO�FUIJDT

�������� ċæÓčèčôñĄÐāòċÖăè� �	�����

 Fintech
� õĦėİďęĩĸĖčıďęûõĦėİûĨčĞɿěčĎĬøøęĴďĞĭɿēɶčİċø�İċøĲčĲęĖĩĎęķġõİþč�ĞõĬęİûĨčĈĨüĨċĥę�ĞĨčİþīĸġċĦûİęīġõ�
ğĬɿčĖčĉʃĳğʀøĽĦďėĪõĝĦ�õĦėøěĎøĬĕöʀġĕĭęĈʀěĖďʅāāĦďėĤĈĨĝĄʃıęĤõĦėİėĩĖčėĭʀöġûİøėīĸġû�ĐęõėĤċĎĉɿġġĬĉĞĦğõėėĕ
õĦėİûĨč
� 5SBOTGPSNBUJPO� PG� QFSTPOBM� ʺOBODF� UP� ʺOUFDI�� CMPDLDIBJO� UFDIOPMPHZ�� EJHJUBM� DVSSFODZ��
BMUFSOBUJWF� MFOEJOH��SPCP�BEWJTPST��IBSOFTTJOH�EBUB�XJUI�BSUJʺDJBM� JOUFMMJHFODF�BOE�NBDIJOF� MFBSOJOH��
JNQBDU�PO�UIF�ʺOBODJBM�JOEVTUSZ

�������� òÿééùāòùèċæ÷ċíĆēüÐāòéòăúāòüÖÓŞÐòãă×ăæĀô� �	�����

 Information System for Digital Organization Management 
� ıčěøĨĈıęĤĲøėûĞėʀĦûöġûėĤĎĎĞĦėĞčİċĜĳčġûøʃõėĈĨüĨċĥę�İċøĲčĲęĖĩĈĨüĨċĥęıęĤİċøčĨøİĒīĸġõĦėĎėĨğĦė
ıęĤĳğʀĎėĨõĦėöġûġûøʃõėĈĨüĨċĥę�õĦėěĨİøėĦĤğʃıęĤġġõıĎĎûĦčČĬėõĨüĈĨüĨċĥę�õĦėďėĤĖĬõĉʃûĦčöʀġĕĭęĞĦėĞčİċĜĈĨüĨċĥę
ĞĽĦğėĥĎġûøʃõėĈĨüĨċĥę�õėĤĎěčõĦėüĥĈõĦėİċøĲčĲęĖĩĈĨüĨċĥęĞĽĦğėĥĎġûøʃõėĈĨüĨċĥę�õĦėĎėĨğĦėĎĬøęĦõėĈʀĦčİċøĲčĲęĖĩ
ĈĨüĨċĥę�ĔĦěĤĐĭʀčĽĦġûøʃõėĈĨüĨċĥę�õĦėĞėʀĦûøěĦĕĴĈʀİďėĩĖĎĳčõĦėıöɿûöĥč�üėėĖĦĎėėćċĩĸİõĩĸĖěöʀġûõĥĎõĦėĎėĨğĦėġûøʃõė
ĈĨüĨċĥę�ıčěĲčʀĕİċøĲčĲęĖĩİĒīĸġõĦėĎėĨğĦėġûøʃõėġčĦøĉ
� $PODFQU�BOE�TUSVDUVSF�PG�JOGPSNBUJPO�TZTUFNT�JO�EJHJUBM�PSHBOJ[BUJPOT��EJHJUBM�UFDIOPMPHJFT�
BOE�UFDIOJRVFT�GPS�BENJOJTUSBUJPO�BOE�TFSWJDF�PG�EJHJUBM�PSHBOJ[BUJPO��EJHJUBM�JOGPSNBUJPO�UBTL�BQQMJDBUJPO�
GPS�EJHJUBM�PSHBOJ[BUJPO��EJHJUBM�CVTJOFTT�BOBMZTJT�BOE�EFTJHO��EJHJUBM�UFDIOPMPHZ�NBOBHFNFOU�QSPDFTT�
GPS� EJHJUBM� PSHBOJ[BUJPO�� EJHJUBM� UFDIOPMPHZ�QFSTPOOFM�NBOBHFNFOU� PG� EJHJUBM� PSHBOJ[BUJPO�� DSFBUJOH�
DPNQFUJUJWF�BEWBOUBHFT��FUIJDT� SFMBUFE� UP�EJHJUBM�PSHBOJ[BUJPO�NBOBHFNFOU�� UFDIOPMPHZ� USFOET� GPS�
GVUVSF�DPSQPSBUF�NBOBHFNFOU
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�������� Ðāò×ĀãÐāòçćòÐă×üüèďôèŞ� �	�����

 Online Business Management
� ıčěøĨĈıęĤğęĥõõĦėČĬėõĨüġġčĴęčʃ�ĒĘĉĨõėėĕĐĭʀĎėĨĲĔø�õĦėİėĨĸĕĉʀčČĬėõĨüġġčĴęčʃ�ıĒęĉēġėʃĕČĬėõĨü
ġġčĴęčʃ� õĦėĞėʀĦûĲúĝćĦġġčĴęčʃ� õĦėċĽĦČĬėõėėĕõĦėİûĨčġġčĴęčʃ� õĦėĉĨĈĉĦĕıęĤěĥĈĐęĲúĝćĦġġčĴęčʃ� 
õĦėİĒĨĸĕďėĤĞĨċČĨĔĦĒöġûİøėīĸġûĕīġøʀčğĦ�õėĤĎěčõĦėõĦėĉęĦĈĈĨüĨċĥę�õĦėċĽĦěĨüĥĖĈʀĦčČĬėõĨüġġčĴęčʃ
� $PODFQUT� BOE� QSJODJQMFT� PG� POMJOF� CVTJOFTT�� DPOTVNFS� CFIBWJPS�� POMJOF� CVTJOFTT�
JOJUJBUJPO��POMJOF�CVTJOFTT�QMBUGPSN��POMJOF�BEWFSUJTFNFOU�DSFBUJPO��POMJOF�ʺOBODJBM�USBOTBDUJPOT��POMJOF�
BEWFSUJTFNFOU�NPOJUPSJOH�BOE�FWBMVBUJPO��TFBSDI�FOHJOF�PQUJNJ[BUJPO�	TFP
��EJHJUBM�NBSLFUJOH�QSPDFTT��
POMJOF�CVTJOFTT�SFTFBSDI

�������� ëĈśêòÿÐüéÐāòçćòÐă×ãă×ăæĀô� �	�����

 Digital Business Entrepreneur
� ČĬėõĨüĈĨüĨċĥęõĥĎČĬėõĨüĞĕĥĖĳğĕɿ� ĲøėûĞėʀĦûĒīĹčĄĦčċĦûİċøĲčĲęĖĩıęĤİøėīĸġûĕīġĞĽĦğėĥĎČĬėõĨüĈĨüĨċĥę� 
ıĎĎüĽĦęġûČĬėõĨüĈĨüĨċĥę� õĦėüĥĈõĦėėĤĎĎøěĦĕďęġĈĔĥĖĳčČĬėõĨüĈĨüĨċĥę� ėĤĎĎþĽĦėĤİûĨčĈĨüĨċĥę� õęĖĬċČʃõĦėĉęĦĈ�
õĦėöĦĖ� õĦėÿīĹġ� õĦėĲúĝćĦ� õĂğĕĦĖıęĤüėĨĖČėėĕċĩĸİõĩĸĖěöʀġûõĥĎČĬėõĨüĈĨüĨċĥę� õęĖĬċČʃČĬėõĨüĞĽĦğėĥĎõĦėĈĽĦİčĨč
õĦėČĬėõĨüĈĨüĨċĥę
� %JHJUBM� CVTJOFTT� BOE�NPEFSO� CVTJOFTT�� UFDIOPMPHZ� JOGSBTUSVDUVSF� BOE� UPPMT� GPS� EJHJUBM�
CVTJOFTT��EJHJUBM�CVTJOFTT�NPEFM��EJHJUBM�CVTJOFTT�TFDVSJUZ�NBOBHFNFOU��EJHJUBM�QBZNFOU�TZTUFNT��
NBSLFUJOH�TUSBUFHZ��TBMFT��QVSDIBTF��BEWFSUJTJOH��MBX�BOE�FUIJDT�SFMBUFE�UP�EJHJUBM�CVTJOFTT��CVTJOFTT�
TUSBUFHZ�GPS�EJHJUBM�CVTJOFTT�PQFSBUJPOT

�������� ÐāòüüÐČééêòÿùéÐāòâŞČôÿíĀáèāùŚöèäăãäŚüëĈśĎÙś� �	�����

 Experience Design and User Interface Development
� ıčěøĨĈıęĤğęĥõõĦėöġûõĦėġġõıĎĎďėĤĞĎõĦėćʃöġûĐĭʀĳþʀûĦč� õĦėġġõıĎĎďėĤĞĎõĦėćʃĐĭʀĳþʀĳč
ďʅüüĬĎĥč�õĦėěĨİøėĦĤğʃøěĦĕĉʀġûõĦėıęĤĒĘĉĨõėėĕöġûĐĭʀĳþʀ�ġĬďõėćʃėĥĎöʀġĕĭęİöʀĦıęĤıĞĈûĐę�ċĘĝĂĩĞĩ�õĦėĖĜĦĞĉėʃ�
İċøĲčĲęĖĩıęĤėĤĎĎĞĽĦğėĥĎĐĭʀĎõĒėɿġûĳčõĦėėĥĎėĭʀ�õĦėĒĥĆčĦĞɿěčĉĨĈĉɿġĐĭʀĳþʀüĦõõĦėġġõıĎĎďėĤĞĎõĦėćʃõĦėĳþʀ
ûĦč�õĦėďėĤİĕĨčøěĦĕĒĪûĒġĳüöġûĐĭʀĳþʀ
� $PODFQUT�BOE�QSJODJQMFT�PG�VTFS�FYQFSJFODF�EFTJHO��EFTJHOJOH�UIF�DVSSFOU�VTFS�FYQFSJFODF��
BOBMZTJT�PG�VTFS�OFFET�BOE�CFIBWJPS��JOQVU�BOE�EJTQMBZ�EFWJDFT��DPMPS�UIFPSZ��FSHPOPNJDT��UFDIOPMPHJFT�
BOE�TPGUXBSF�GPS�TFOTPSZ�EJTBCJMJUJFT��VTFS�JOUFSGBDF�EFWFMPQNFOU�CBTFE�PO�VTFS�FYQFSJFODF�EFTJHO��
VTFS�TBUJTGBDUJPO�BTTFTTNFOU

�������� ċðäāċöăòŞùċéĆĔüÖäśè� �	�����

 Introduction to Metaverse
� ıčěøĨĈİĕĉĦİěĨėʃĞ�ġûøʃďėĤõġĎıęĤõĦėċĽĦûĦčöġûİĕĉĦİěĨėʃĞ�İċøĲčĲęĖĩ�"3�73�.3�93�ıęĤİċøĲčĲęĖĩ
ċĩĸİõĩĸĖěöʀġûõĥĎİĕĉĦİěĨėʃĞ�ĢĦėʃĈıěėʃıęĤÿġēĉʃıěėʃċĩĸİõĩĸĖěöʀġûõĥĎİĕĉĦİěĨėʃĞ�õĦėďėĤĖĬõĉʃĳþʀûĦčİĕĉĦİěĨėʃĞ�øěĦĕĕĥĸčøû
ďęġĈĔĥĖõĦėĳþʀûĦčİĕĉĦİěĨėʃĞ�ıčěĲčʀĕčěĥĉõėėĕİĕĉĦİěĨėʃĞĳčġčĦøĉ
� .FUBWFSTF�DPODFQU��DPNQPTJUJPO�BOE�GVODUJPOBMJUZ�PG�NFUBWFSTFT��BS�WS�NS�YS�BOE�NFUBWFSTF�
SFMBUFE�UFDIOPMPHJFT��IBSEXBSF�BOE�TPGUXBSF�SFMBUFE�NFUBWFSTF��NFUBWFSTF�BQQMJDBUJPOT��NFUBWFSTF�
TFDVSJUZ��GVUVSF�NFUBWFSTF�JOOPWBUJPO�USFOET

�������� üăèċæüòŞċèĒäæćÐùòòíùăēÖ� �	�����

 Internet of Things
 ıčěøĨĈöġûġĨčİċġėʃİčķĉċĬõĞėėĒĞĨĸû�ĞĊĦďʅĉĖõėėĕ�ĕĦĉėĄĦč�ĲĒėĲċøġę�İċøĲčĲęĖĩ�ıęĤıġďĒęĨİøþĥč�
ġĬďõėćʃđʅûĉĥě� õĦėİöĩĖčĲøʀĈđʅûĉĥě� İÿķčİÿġėʃ� õĦėĞīĸġĞĦėıĎĎĴėʀĞĦĖ� õĦėİþīĸġĕĉɿġõĥĎ� *P5T� İěķĎİÿġėʃěĨĞ� õĦėėĤĎĬ
ĉĽĦığčɿûċĩĸĉĥĹû�õĦėüĥĈİõķĎöʀġĕĭęıęĤøěĦĕďęġĈĔĥĖ�õĦėđɸõďăĨĎĥĉĨõĦėġġõıĎĎĉĥěĉʀčıĎĎ
� $PODFQU�PG� UIF� JOUFSOFU�PG� UIJOHT��BSDIJUFDUVSF�� TUBOEBSET��QSPUPDPMT�� UFDIOPMPHJFT�BOE�
BQQMJDBUJPOT��FNCFEEFE�EFWJDF�FNCFEEJOH�DPEF��TFOTPST��XJSFMFTT�DPNNVOJDBUJPO��DPOOFDUJPO�UP�
UIF�JPUT�XFC�TFSWJDFT��MPDBUJPO�JEFOUJʺDBUJPO��TUPSBHF�BOE�TFDVSJUZ��QSBDUJDJOH�QSPUPUZQJOH�EFTJHO
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�������� ÐāòêòÿðöôëôČééÐôćŚðċðÕ� �	�����

 Cloud Computing
� ıčěøĨĈıęĤğęĥõõĦėõĦėďėĤĕěęĐęıĎĎõęĬɿĕİĕú� ĞĊĦďʅĉĖõėėĕõĦėďėĤĕěęĐęıĎĎõęĬɿĕİĕú� õĦė
ĎėĨõĦėĎčėĤĎĎõĦėďėĤĕěęĐęıĎĎõęĬɿĕİĕú� ÿġēĉʃıěėʃıęĤĢĦėʃĈıěėʃċĩĸĳþʀďėĤĕěęĐęıĎĎõęĬɿĕİĕú� İċøĲčĲęĖĩ
İĞĕīġčüėĨû�øěĦĕĕĥĸčøûöġûõĦėďėĤĕěęĐęıĎĎõęĬɿĕİĕú�õĦėďėĤĖĬõĉʃĳþʀõĦėďėĤĕěęĐęıĎĎõęĬɿĕİĕú
� $PODFQUT�BOE�QSJODJQMFT�PG�DMPVE�DPNQVUJOH��DMPVE�DPNQVUJOH�BSDIJUFDUVSF��DMPVE�DPNQVUJOH�
TFSWJDFT�� TPGUXBSF�BOE�IBSEXBSF� GPS�DMPVE�DPNQVUJOH�� WJSUVBMJ[BUJPO� UFDIOPMPHZ��DMPVE�DPNQVUJOH�
TFDVSJUZ��DMPVE�DPNQVUJOH�BQQMJDBUJPO

�������� úĀöÑśüíăċ÷øċÐĄēñöÐĀéċæÓčèčôñĄùāòùèċæ÷� �	�����

 Special Topics in Information Technology
 İėīĸġûċĩĸčɿĦĞčĳüİõĩĸĖěõĥĎİċøĲčĲęĖĩĞĦėĞčİċĜ�õĦėĎėĨğĦėĲøėûõĦė�ıęĤõĦėüĥĈõĦėġûøʃøěĦĕėĭʀĈʀĦčøěĦĕ
ĕĥĸčøûöġûĞĦėĞčİċĜ�ıęĤøěĦĕõʀĦěğčʀĦĳčěĨþĦõĦėĈʀĦččĩĹ
� *OUFSFTUJOH�UPQJDT�JO�JOGPSNBUJPO�UFDIOPMPHZ��JOGPSNBUJPO�UFDIOPMPHZ�QSPKFDU�NBOBHFNFOU��
JOGPSNBUJPO�TFDVSJUZ�LOPXMFEHF�NBOBHFNFOU��BOE�BEWBODFNFOU�JO�UIJT�ʺFME

�������� čÓòÖÖāèċæÓčèčôñĄùāòùèċæ÷� �	�����

 Information Technology Project
� õĦėİöĩĖčöʀġİĞčġĲøėûûĦčİċøĲčĲęĖĩĞĦėĞčİċĜ�õĦėĜĪõĝĦøěĦĕİďʇčĴďĴĈʀöġûĲøėûûĦč�õĦėěĨİøėĦĤğʃ
ıęĤġġõıĎĎĲøėûûĦč�õĦėĒĥĆčĦĲøėûûĦč�õĦėċĈĞġĎ�õĦėĉĨĈĉĥĹû�õĦėċĽĦėĦĖûĦč�õĦėčĽĦİĞčġĐęûĦč
� *OGPSNBUJPO�UFDIOPMPHZ�QSPKFDU�QSPQPTBM��GFBTJCJMJUZ�TUVEZ�PG�QSPKFDU��QSPKFDU�BOBMZTJT�BOE�
EFTJHO��QSPKFDU�EFWFMPQNFOU��UFTUJOH��JOTUBMMBUJPO��SFQPSUJOH��QSFTFOUBUJPO

�������� ÐāòìœÐêòÿùéÐāòâŞöăÙāÙĄíċæÓčèčôñĄùāòùèċæ÷� �	���

 Field Experience in Information Technology
� õĦėđɸõĔĦøďăĨĎĥĉĨûĦč�İĒĨĸĕĒĭčďėĤĞĎõĦėćʃ�ıęĤċĥõĝĤĈʀĦčİċøĲčĲęĖĩĞĦėĞčİċĜõĥĎġûøʃõėċĥĹûĔĦøėĥĄ
İġõþč�ğėīġĞĊĦčďėĤõġĎõĦėċĩĸĕĩęĥõĝćĤûĦčİõĩĸĖěöʀġûõĥĎİċøĲčĲęĖĩĞĦėĞčİċĜ�ĴĕɿčʀġĖõěɿĦ�����þĥĸěĲĕû�ĔĦĖĳĉʀ
õĦėøěĎøĬĕĈĭıę�ıęĤöʀġıčĤčĽĦöġûøćĦüĦėĖʃďėĤüĽĦĞĦöĦěĨþĦİċøĲčĲęĖĩĞĦėĞčİċĜ�ıęĤĐɿĦčõĦėďėĤİĕĨčõĦėđɸõ
ďėĤĞĎõĦėćʃěĨþĦþĩĒüĦõġûøʃõė�ğėīġğčɿěĖûĦčċĩĸĴďđɸõďėĤĞĎõĦėćʃěĨþĦþĩĒİċøĲčĲęĖĩĞĦėĞčİċĜ
� 'JFME�FYQFSJFODF��HBJOJOH�FYQFSJFODF�BOE� JOGPSNBUJPO� UFDIOPMPHZ�TLJMM�XJUI�HPWFSONFOU��
QSJWBUF�TFDUPST�PS�BO�FTUBCMJTINFOU�XJUI�B�OBUVSF�PG�XPSL�SFMBUFE�UP�JOGPSNBUJPO�UFDIOPMPHZ�GPS�OPU�
MFTT�UIBO�����IPVST��VOEFS�JOGPSNBUJPO�UFDIOPMPHZ�BEWJTPSTƭ�JOTUSVDUJPO�BOE�DPVOTFM�BOE�QBTTFE�BO�
BTTFTTNFOU�PG�QSPGFTTJPOBM�FYQFSJFODF�USBJOJOH�GSPN�UIF�PSHBOJ[BUJPO
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�������� õĦėďėĤĖĬõĉʃĳþʀĞĕĦėʃĉĲēčĞĽĦğėĥĎõĦėċĈęġûēɶĞĨõĞʃ� �	�����

� 4NBSUQIPOF�"QQMJDBUJPO�GPS�1IZTJDT�&YQFSJNFOUT
�������� ğĥěöʀġİýĒĦĤċĦûĈʀĦčēɶĞĨõĞʃ� �	�����

� 4FMFDUFE�5PQJDT�JO�1IZTJDT

� � � 	-@ĉ)/<�:D�)=
�������� õĦėüĥĈõĦėİėĩĖčėĭʀċĦûİøĕĩ� �	�����

� -FBSOJOH�.BOBHFNFOU�PG�$IFNJTUSZ
�������� øěĦĕďęġĈĔĥĖċĦûİøĕĩıęĤõĦėüĥĈõĦėĞĦėİøĕĩġĥčĉėĦĖ� �	�����

� $IFNJDBM�4BGFUZ�BOE�)B[BSEPVT�8BTUF�.BOBHFNFOU
�������� ĞĦėİøĕĩĳčþĩěĨĉďėĤüĽĦěĥč� �	�����

� $IFNJTUSZ�JO�%BJMZ�-JGF
�������� ğʀġûďăĨĎĥĉĨõĦėİĞĕīġčüėĨûĳčěĨþĦİøĕĩ� �	�����

� 7JSUVBM�-BCPSBUPSZ�JO�$IFNJTUSZ
�������� ĞĦėĐęĨĉĔĥćąʃČėėĕþĦĉĨ� �	�����

� /BUVSBM�1SPEVDUT
�������� İøĕĩöġûÿĭďėĦĲĕİęõĬęıęĤİÿčİÿġėʃ� �	�����

� $IFNJTUSZ�PG�4VQSBNPMFDVMBS�BOE�4FOTPST
�������� İøĕĩďėĤĖĬõĉʃĞĽĦğėĥĎĞĬöĔĦĒ� �	�����

� "QQMJFE�$IFNJTUSZ�GPS�)FBMUI
�������� İøĕĩġĦğĦė� �	�����

� 'PPE�$IFNJTUSZ
�������� õĦėďėĤĖĬõĉʃĳþʀøġĕĒĨěİĉġėʃĳčċĦûİøĕĩ� �	�����

� $PNQVUBUJPOBM�"QQMJDBUJPO�JO�$IFNJTUSZ
�������� İÿčİÿġėʃċĦûİøĕĩıęĤĴĎĲġİÿčİÿġėʃ� �	�����

� $IFNJDBM�4FOTPST�BOE�#JPTFOTPS
�������� İċøčĨøõĦėıĖõċĦûİøĕĩ� �	�����

� $IFNJDBM�4FQBSBUJPO�5FDIOJRVFT
�������� ěĥĞĈĬĜĦĞĉėʃİĎīĹġûĉʀč� �	�����

� *OUSPEVDUJPO�UP�.BUFSJBMT�4DJFODF
�������� ğĥěöʀġİýĒĦĤċĦûĈʀĦčİøĕĩ� �	�����

� 4FMFDUFE�5PQJDT�JO�$IFNJTUSZ

� � � 	-@ĉ)/<�:�=//<�*:
�������� İċøčĨøİýĒĦĤċĦûþĩěěĨċĖĦ� �	�����

� 4QFDJʺD�#JPMPHJDBM�5FDIOJRVFT
�������� üĬęþĩěěĨċĖĦċĥĸěĴď� �	�����

� (FOFSBM�.JDSPCJPMPHZ
�������� ěĨċĖĦĜĦĞĉėʃıęĤİċøĲčĲęĖĩõĦėüĥĈõĦėĞĨĸûıěĈęʀġĕ� �	�����

� &OWJSPONFOUBM�.BOBHFNFOU�4DJFODF�BOE�5FDIOPMPHZ
�������� øěĦĕğęĦõğęĦĖċĦûþĩěĔĦĒıęĤõĦėġčĬėĥõĝʃ� �	�����

� #JPEJWFSTJUZ�BOE�$POTFSWBUJPO
�������� İċøĲčĲęĖĩþĩěĔĦĒĞĕĥĖĳğĕɿıęĤĲĕİĈęİĜėĝĄõĨüĎĩÿĩüĩ� �	�����

� .PEFSO�#JPUFDIOPMPHZ�BOE�#$(�&DPOPNZ�.PEFM
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�������� þĩěěĨċĖĦĔĦøĞčĦĕĲĈĖĳþʀığęɿûěĨċĖĦõĦėþĬĕþčİĒīĸġõĦėİėĩĖčėĭʀĉęġĈþĩěĨĉ� �	�����

� 'JFME�#JPMPHZ�6TJOH�$PNNVOJUZ�3FTPVSDFT�GPS�-JGFMPOH�-FBSOJOH
�������� þĩěēɶĞĨõĞʃ� �	�����

� #JPQIZTJDT
�������� üĨĉěĨċĖĦĜĦĞĉėʃ� �	�����

� 4DJFOUJʺD�.JOE
�������� Ğĕġû�üĨĉĳüıęĤõĦėİėĩĖčėĭʀ� �	�����

� #SBJO�.JOE�BOE�-FBSOJOH
�������� ďėĤĞĦċěĨċĖĦĜĦĞĉėʃıęĤõĦėİėĩĖčėĭʀĲĈĖĳþʀĞĕġûİďʇčĄĦč� �	�����

� /FVSPTDJFODF�BOE�#SBJO�CBTFE�-FBSOJOH
�������� ğĥěöʀġİýĒĦĤċĦûĈʀĦčþĩěěĨċĖĦ� �	�����

� 4FMFDUFE�5PQJDT�JO�#JPMPHZ

� � � 	-@ĉ)/<�:D��F!F-*=E-8#ď��:#+8�<1�č
�������� õĦėüĥĈõĦėöʀġĕĭęöčĦĈĳğāɿċĦûõĦėĜĪõĝĦ� �	�����

� #JH�%BUB�.BOBHFNFOU�JO�&EVDBUJPO
�������� ďʅāāĦďėĤĈĨĝĄʃċĦûõĦėĜĪõĝĦ� �	�����

� "SUJʺDJBM�*OUFMMJHFODF�	"*
�&EVDBUJPO
�������� ěĨċĖĦõĦėğĬɿčĖčĉʃİĒīĸġõĦėĜĪõĝĦ� �	�����

� 3PCPUJDT�GPS�&EVDBUJPO
�������� ġĨčİċġėʃİčķĉöġûĞėėĒĞĨĸûĳčěĨċĖĦĜĦĞĉėʃĜĪõĝĦ� �	�����

� *OUFSOFU�PG�5IJOHT�JO�4DJFODF�&EVDBUJPO
�������� üėćċĥõĝĤĞĽĦğėĥĎİċøĲčĲęĖĩĞĦėĞčİċĜ� �	�����

� 4PGU�4LJMMT�GPS�*OGPSNBUJPO�5FDIOPMPHZ
�������� õĦėďėĤĕěęĐęĞĥāāĦćĔĦĒĈĨüĨċĥę� �	�����

� %JHJUBM�*NBHF�1SPDFTTJOH
�������� ıþċĎġċĈʀěĖĴĒċġč� �	�����

� $IBUCPUT�XJUI�1ZUIPO
�������� ğĥěöʀġİýĒĦĤċĦûĈʀĦčďʅāāĦďėĤĈĨĝĄʃ� �	�����

� 4FMFDUFE�5PQJDT�JO�"SUJʺDJBM�*OUFMMJHFODF

 3)/�/<�:D-?5	D2+=�� H)ĉ!Ċ5*	/ĉ:��� f�3!ĉ/*	<�
 ĳğʀİęīġõİėĩĖčėĦĖěĨþĦġīĸč�Ķ�ġĩõĴĕɿčʀġĖõěɿĦ���ğčɿěĖõĨĉ�ĳčğęĥõĞĭĉėėĤĈĥĎďėĨāāĦĉėĩöġûĕğĦěĨċĖĦęĥĖ
ĞěčĈĬĞĨĉ�ĲĈĖĴĕɿÿĹĽĦõĥĎėĦĖěĨþĦċĩĸİøĖİėĩĖčĕĦıęʀě�ıęĤĴĕɿİďʇčėĦĖěĨþĦċĩĸõĽĦğčĈĳğʀİėĩĖčĲĈĖĴĕɿčĥĎğčɿěĖõĨĉėěĕ�
ĳčİõćąʃõĦėĞĽĦİėķüğęĥõĞĭĉė

ğĕĦĖİğĉĬ� �� ėĦĖěĨþĦċĩĸüĥĈõĦėİėĩĖčõĦėĞġčİďʇčĔĦĝĦġĥûõĘĝ
� ��� ėĦĖěĨþĦċĩĸüĥĈõĦėİėĩĖčõĦėĞġčıĎĎĞġûĔĦĝĦ�
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�������� ÓöāðċêŢèÓòĈöăÙāÙĄí� �	�����

 Teaching Professionism
 ıčěøĨĈıęĤďėĥþāĦõĦėĜĪõĝĦ� ěĨěĥĆčĦõĦėõĦėĜĪõĝĦõĥĎõĦėİďęĩĸĖčıďęûĎėĨĎċĲęõıęĤĞĥûøĕ� 
õĦėüĥĈõĦėĜĪõĝĦĉĦĕıčěøĨĈďėĥþāĦİĜėĝĄõĨüĒġİĒĩĖûİĒīĸġõĦėĒĥĆčĦċĩĸĖĥĸûĖīč� ĞɿûİĞėĨĕ� ġčĬėĥõĝʃěĥĆčČėėĕıęĤ
ĔĭĕĨďʅāāĦċʀġûĊĨĸč� ġĬĈĕõĦėćʃıęĤüĨĉěĨāāĦćøěĦĕİďʇčøėĭ� øĬćČėėĕ� üėĨĖČėėĕ� üėėĖĦĎėėćěĨþĦþĩĒøėĭıęĤ 
üĨĉĞĦČĦėćĤ� ĎĬøęĨõĔĦĒøěĦĕİďʇčøėĭ� õĦėĒĥĆčĦøěĦĕİďʇčøėĭěĨþĦþĩĒĳğʀĕĩøěĦĕėġĎėĭʀ� ċĥčĞĕĥĖıęĤċĥčĉɿġ 
õĦėİďęĩĸĖčıďęû
� $PODFQUT� BOE� QIJMPTPQIZ� PG� FEVDBUJPO�� FWPMVUJPO� PG� FEVDBUJPO� BOE� USBOTGPSNBUJPO� PG�
HMPCBM�BOE�TPDJBM�DPOUFYUT��FEVDBUJPO�QSPWJTJPO�JO�BDDPSEBODF�XJUI�4VʼDJFOU�&DPOPNZ�1IJMPTPQIZ�
GPS�TVTUBJOBCMF�EFWFMPQNFOU��DVMUVSF�BOE�MPDBM�XJTEPN�QSPNPUJPO�BOE�DPOTFSWBUJPO��JEFPMPHZ�BOE�
TQJSJUVBMJUZ�PG�UFBDIJOH�QSPGFTTJPO�NPSBMJUZ�FUIJDT�UFBDIJOH�QSPGFTTJPO�DPEF�PG�DPOEVDU�BOE�QVCMJD�
NJOE�� QFSTPOBMJUZ� PG� QSPGFTTJPOBM� UFBDIFS�� EFWFMPQJOH� UFBDIJOH� QSPGFTTJPOBMJUZ� FRVJQQFE� XJUI� 
LOPXMFEHF�NPEFSOJUZ�BOE�LFFQJOH�VQ�XJUI�DIBOHFT

�������� ùðòòåèÿæāÖïāøāùĂúòĀéÓòĈ� �	�����

 Language Competencies for Teachers
� ğęĥõıęĤęĥõĝćĤĞħøĥāöġûĔĦĝĦ�õĦėĳþʀċĥõĝĤõĦėēʅû�õĦėĒĭĈ�õĦėġɿĦč�ıęĤõĦėİöĩĖčĔĦĝĦĴċĖıęĤ
ĔĦĝĦġĥûõĘĝİĒīĸġõĦėĞīĸġøěĦĕğĕĦĖ�ıęĤõĦėĳþʀĔĦĝĦĞħğėĥĎõĦėİďʇčøėĭĕīġġĦþĩĒ
� -BOHVBHF�QSJODJQMFT�BOE�LFZ�DIBSBDUFSJTUJDT��VTJOH�5IBJ�BOE�&OHMJTI�MJTUFOJOH�TQFBLJOH�
SFBEJOH�BOE�XSJUJOH�TLJMMT�UP�DPOWFZ�UIF�NFBOJOH��BOE�VTJOH�PG�MBOHVBHF�GPS�B�QSPGFTTJPOBM�UFBDIFS

�������� ×ăäöăæñāċíĆēüíĀáèāëĈśċòĄñè� �	�����

 Psychology for Learner Development 
� ıčěøĨĈ�ğęĥõõĦė�ıęĤċĘĝĂĩöġûüĨĉěĨċĖĦĒĥĆčĦõĦė�üĨĉěĨċĖĦõĦėĜĪõĝĦ�üĨĉěĨċĖĦ�õĦėĳğʀøħďėĪõĝĦ�
õĦėĒĥĆčĦöġûĞĕġûõĥĎõĦėİėĩĖčėĭʀ� õĦėěĨİøėĦĤğʃĐĭʀİėĩĖčİĒīĸġİöʀĦĳüČėėĕþĦĉĨıęĤøěĦĕıĉõĉɿĦûėĤğěɿĦûĎĬøøęċĥĹû 
ĐĭʀİėĩĖčďõĉĨıęĤĐĭʀİėĩĖčċĩĸĕĩøěĦĕĉʀġûõĦėüħİďʇčĒĨİĜĝ� õĦėĳþʀİøėīĸġûĕīġċĦûüĨĉěĨċĖĦċĩĸİğĕĦĤĞĕĳčõĦėĞɿûİĞėĨĕıęĤ
ĒĥĆčĦĐĭʀİėĩĖčġĖɿĦûİĉķĕĜĥõĖĔĦĒ� õĦėĳğʀøħıčĤčħþɿěĖİğęīġĐĭʀİėĩĖčĳğʀĕĩøĬćĔĦĒþĩěĨĉċĩĸĈĩöĪĹč� ıęĤõĦėėĦĖûĦčĐę 
õĦėĒĥĆčĦøĬćĔĦĒĐĭʀİėĩĖčġĖɿĦûİďʇčėĤĎĎ
� $PODFQUT�QSJODJQMFT�BOE�UIFPSJFT�PG�EFWFMPQNFOUBM�QTZDIPMPHZ�FEVDBUJPOBM�QTZDIPMPHZ�
BOE�DPVOTFMJOH�QTZDIPMPHZ��IVNBO�CSBJO�EFWFMPQNFOU�BOE�MFBSOJOH��BOBMZTJT�PG�MFBSOFST�UP�VOEFSTUBOE�
OBUVSF� BOE� EJʹFSFODFT� PG� OPSNBM� JOEJWJEVBMT� BOE� MFBSOFST� XJUI� TQFDJBM� OFFET�� VTJOH� BQQSPQSJBUF� 
QTZDIPMPHJDBM�UPPMT�UP�QSPNPUF�BOE�EFWFMPQ�MFBSOFST�XJUI�GVMM�QPUFOUJBM��HJWJOH�BEWJDF�UP�MFBSOFST�GPS�
B�CFUUFS�RVBMJUZ�PG�MJGF�BOE�SFQPSUJOH�PO�RVBMJUZ�EFWFMPQNFOU�PG�MFBSOFST�TZTUFNBUJDBMMZ
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�������� èöĀäÐòòðČôÿċæÓčèčôñĄãă×ăæĀôċíĆēüÐāòċòĄñèòĈśüñŚāÖùòśāÖùòòÓŞ� �	�����

 Innovation and Digital Technology for Creative Learning
� ıčěøĨĈ� ğęĥõõĦė� ċĘĝĂĩčěĥĉõėėĕıęĤİċøĲčĲęĖĩĈĨüĨċĥęĳčõĦėüĥĈõĦėİėĩĖčėĭʀ� ıčěĲčʀĕöġûİċøĲčĲęĖĩ
ĈĨüĨċĥęĳčġčĦøĉ� õĦėčħİċøĲčĲęĖĩĈĨüĨċĥęĕĦďėĤĖĬõĉʃĳþʀĳčõĦėüĥĈõĦėİėĩĖčėĭʀ� õĦėĳþʀİċøĲčĲęĖĩĞĦėĞčİċĜİĒīĸġ 
õĦėĞīĸġĞĦė�õĦėĳþʀİċøĲčĲęĖĩĈĨüĨċĥęİĒīĸġõĦėĜĪõĝĦ�ėĭďıĎĎčěĥĉõėėĕċĦûõĦėĜĪõĝĦıęĤõĦėĒĥĆčĦĐĭʀİėĩĖčĳčĖĬøĈĨüĨċĥę�
õĦėüĥĈõĦėığęɿûİėĩĖčėĭʀċĩĸğęĦõğęĦĖİĒīĸġĞɿûİĞėĨĕõĦėİėĩĖčėĭʀöġûĐĭʀİėĩĖč� đɸõďăĨĎĥĉĨõĦėĒĥĆčĦĞīĸġ� čěĥĉõėėĕıęĤ
ďėĤĖĬõĉʃĳþʀİċøĲčĲęĖĩĈĨüĨċĥęĲĈĖĎĭėćĦõĦėöʀĦĕĜĦĞĉėʃİĒīĸġĒĥĆčĦõĦėİėĩĖčėĭʀöġûĐĭʀİėĩĖčġĖɿĦûĞėʀĦûĞėėøʃ
� $PODFQUT� QSJODJQMFT� BOE� UIFPSJFT� PG� JOOPWBUJPO� BOE� EJHJUBM� UFDIOPMPHZ� GPS� MFBSOJOH� 
NBOBHFNFOU�� GVUVSF� USFOET� PG� EJHJUBM� UFDIOPMPHZ�� BQQMJDBUJPO� PG� EJHJUBM� UFDIOPMPHZ� GPS� MFBSOJOH� 
NBOBHFNFOU�� VTJOH�PG� JOGPSNBUJPO� UFDIOPMPHZ� GPS� DPNNVOJDBUJPO�� VTJOH�PG�EJHJUBM� UFDIOPMPHZ� GPS�
FEVDBUJPO��FEVDBUJPOBM� JOOPWBUJPO�NPEFMT�BOE� MFBSOFS�EFWFMPQNFOU� JO�EJHJUBM�FSB��WBSJPVT� MFBSOJOH�
SFTPVSDFT�GPS�MFBSOJOH�QSPNPUJPO��NFEJB�BOE�JOOPWBUJPO�EFWFMPQNFOU�QSBDUJDF��BOE�BQQMZJOH�EJHJUBM�
UFDIOPMPHZ�CZ�JOUFHSBUJPO�PG�NVMUJEJTDJQMJOBSZ�TDJFODF�UP�QSPNPUF�MFBSOFSTƭ�DSFBUJWF�MFBSOJOH

�������� ÐāòöĀãČôÿêòÿċðăèÐāò÷ąÐøāČôÿÐāòċòĄñèòĈś� �	�����

 Educational and Learning Measurement and Evaluation
� ıčěøĨĈ�ğęĥõõĦė�İďɻĦğĕĦĖ�ıčěċĦûõĦėěĥĈıęĤďėĤİĕĨčċĦûõĦėĜĪõĝĦıęĤõĦėİėĩĖčėĭʀĳčĜĉěėėĝċĩĸ����
õĦėġġõıĎĎ�ĞėʀĦû�ıęĤİęīġõĳþʀěĨČĩõĦėěĥĈıęĤİċøĲčĲęĖĩõĦėďėĤİĕĨčİĒīĸġıõʀďʅāğĦıęĤĒĥĆčĦĐĭʀİėĩĖčġĖɿĦûİğĕĦĤĞĕ�
õĦėđɸõďăĨĎĥĉĨõĦėěĥĈıęĤďėĤİĕĨčĐęõĦėİėĩĖčėĭʀ�õĦėďėĤİĕĨčĒĥĆčĦõĦėıęĤõĦėčħĐęõĦėďėĤİĕĨčĴďĳþʀĳčõĦėĒĥĆčĦ
ĐĭʀİėĩĖč
� $PODFQUT� QSJODJQMFT� HPBMT� BOE� EJSFDUJPOT� PG� FEVDBUJPOBM� BOE� MFBSOJOH�NFBTVSFNFOU� 
BOE�FWBMVBUJPO�JO�UIF���TU�DFOUVSZ��EFTJHOJOH�DSFBUJOH�BOE�TFMFDUJOH�NFBTVSFNFOU�NFUIPET�BOE�
UFDIOPMPHZ�UP�TPMWF�QSPCMFNT�BOE�EFWFMPQ�MFBSOFST�BQQSPQSJBUFMZ�QSBDUJDJOH�MFBSOJOH�NFBTVSFNFOU�
BOE�FWBMVBUJPO��EFWFMPQNFOU�FWBMVBUJPO�BOE�VTJOH�FWBMVBUJPO�SFTVMUT�UP�EFWFMPQ�MFBSOFST

�������� êòĀÙÜāÐāò÷ąÐøāČôÿÐāòíĀáèāúôĀÐùĈäò� �	�����

 Philosophy of Education and Curriculum Development
� ďėĥþāĦ�ıčěøĨĈ�ıęĤċĘĝĂĩõĦėĜĪõĝĦ�ĜĦĞčĦ�İĜėĝĄõĨü�ĞĥûøĕıęĤěĥĆčČėėĕ�ďėĤěĥĉĨ�øěĦĕİďʇčĕĦ
ıęĤėĤĎĎõĦėüĥĈõĦėĜĪõĝĦĴċĖ� ěĨĞĥĖċĥĜčʃıęĤıĐčĒĥĆčĦõĦėĜĪõĝĦĴċĖ� ěĨİøėĦĤğʃıčěøĨĈİõĩĸĖěõĥĎõĦėĜĪõĝĦıęĤ
õęěĨČĩ�õĦėüĥĈõĦėĜĪõĝĦİĒīĸġİĞėĨĕĞėʀĦûõĦėĒĥĆčĦċĩĸĖĥĸûĖīč�ĜĪõĝĦøěĦĕğĕĦĖıęĤėĭďıĎĎöġûğęĥõĞĭĉė�ċĘĝĂĩğęĥõĞĭĉė�
ıčěøĨĈĳčõĦėüĥĈċħğęĥõĞĭĉėıęĤõĦėĒĥĆčĦğęĥõĞĭĉė� ěĨİøėĦĤğʃğęĥõĞĭĉė� öʀġõħğčĈĕĦĉėĄĦčıęĤĕĦĉėĄĦčþɿěû
þĥĹčöġûğęĥõĞĭĉė� õĦėĒĥĆčĦğęĥõĞĭĉėĞĊĦčĜĪõĝĦ� ďʅāğĦıęĤıčěĲčʀĕĳčõĦėĒĥĆčĦğęĥõĞĭĉė� õĦėčħğęĥõĞĭĉėĴď
ďėĤĖĬõĉʃĳþʀİĒīĸġĒĥĆčĦĐĭʀİėĩĖčĳčĞĊĦčĜĪõĝĦ� õĦėďėĤİĕĨčğęĥõĞĭĉė� ċĥĹûõɿġčıęĤğęĥûõĦėĳþʀğęĥõĞĭĉė� čħĐęõĦė
ďėĤİĕĨčĴďĳþʀĳčõĦėĒĥĆčĦğęĥõĞĭĉėıęĤĞĦĕĦėĊüĥĈċħğęĥõĞĭĉėĴĈʀ
� &EVDBUJPOBM�QIJMPTPQIJFT�DPODFQUT�BOE�UIFPSJFT�SFMJHJPO�FDPOPNZ�TPDJFUZ�BOE�DVMUVSF�
IJTUPSZ�BOE�5IBJMBOE�FEVDBUJPOBM�NBOBHFNFOU�TZTUFN��WJTJPOT�BOE�5IBJMBOE�FEVDBUJPOBM�EFWFMPQNFOU�
QMBOT� BOBMZ[JOH� FEVDBUJPOBM� NBOBHFNFOU� DPODFQUT� BOE� TUSBUFHJFT� UP� QSPNPUF� UIF� TVTUBJOBCMF� 
EFWFMPQNFOU� TUVEZ� EFʺOJUJPOT� BOE� NPEFMT� PG� DVSSJDVMVN� UIFPSJFT� DPODFQUT� GPS� DVSSJDVMVN� 
DPOTUSVDUJPO� BOE� EFWFMPQNFOU� DVSSJDVMVN� BOBMZTJT�� TDIPPM� DVSSJDVMVN� EFWFMPQNFOU�� QSPCMFNT� 
BOE�USFOET� JO�DVSSJDVMVN�EFWFMPQNFOU��DVSSJDVMVN�JNQMFNFOUBUJPO�UP�EFWFMPQ� MFBSOFST� JO�TDIPPMT��
DVSSJDVMVN�QSF��BOE�QPTU��FWBMVBUJPO�VTJOH�FWBMVBUJPO� SFTVMUT� GPS�DVSSJDVMVN�EFWFMPQNFOU�BOE�BO� 
BCJMJUZ�UP�EFWFMPQ�DVSSJDVMVN
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�������� Ðāò×ĀãÐāòċòĄñèòĈśČôÿÐāò×ĀãÐāòÙĀĔèċòĄñè� �	�����

 Learning Management and Classroom Management 
� ıčěøĨĈ� ğęĥõõĦė� ċĘĝĂĩõĦėİėĩĖčėĭʀıęĤõĦėĞġč� ėĭďıĎĎõĦėİėĩĖčėĭʀıęĤĒĥĆčĦėĭďıĎĎõĦėİėĩĖč� 
õĦėĞġč� õĦėĎĭėćĦõĦėõĦėİėĩĖčėĭʀıĎĎİėĩĖčėěĕ� õĦėüĥĈõĦėİėĩĖčėĭʀİĒīĸġĒĥĆčĦĐĭʀİėĩĖčĉĦĕĎėĨĎċõĦėİďęĩĸĖčıďęû
ĲęõıęĤĞĥûøĕ� õĦėüĥĈċħıĐčõĦėİėĩĖčėĭʀıęĤđɸõďăĨĎĥĉĨõĦėüĥĈõĦėİėĩĖčėĭʀİčīĹġğĦěĨþĦİġõċĩĸİğĕĦĤĞĕõĥĎĐĭʀİėĩĖč� 
õĦėüĥĈĞĨĸûıěĈęʀġĕİĒīĸġõĦėİėĩĖčėĭʀ�õĦėĞėʀĦûĎėėĖĦõĦĜıęĤõĦėĎėĨğĦėüĥĈõĦėþĥĹčİėĩĖčİĒīĸġĳğʀĐĭʀİėĩĖčİõĨĈõĦėİėĩĖčėĭʀ
� 1FEBHPHJDBM�DPODFQUT�QSJODJQMFT�BOE�UIFPSJFT��MFBSOJOH�NPEFMT�BOE�EFWFMPQJOH�MFBSOJOH�
BOE� UFBDIJOH�NPEFMT�� JODMVTJWF� FEVDBUJPO� JOUFHSBUJPO�� MFBSOJOH�NBOBHFNFOU� UP� EFWFMPQ� MFBSOFST� 
BDDPSEJOH�UP�USBOTGPSNBUJPO�PG�HMPCBM�BOE�TPDJBM�DPOUFYUT��EFWFMPQJOH�MFBSOJOH�QMBOT�BOE�QSBDUJDVN�
JO�UFBDIJOH�NBKPS�TVCKFDUT�BQQSPQSJBUF� UP� MFBSOFST�FOWJSPONFOU�QSPWJTJPO� GPS� MFBSOJOH��DSFBUJPO�PG�
BUNPTQIFSF�BOE�DMBTTSPPN�NBOBHFNFOU�GPS�MFBSOJOH

��������� ÐāòéòăúāòÐāò÷ąÐøāČôÿÐāòêòÿÐĀèÓćâïāíÐāò÷ąÐøā� �	�����

 Educational Administration and Educational Quality Assurance
� ıčěøĨĈ� ğęĥõõĦė� ċĘĝĂĩ� ėĭďıĎĎıęĤėĤĎĎõĦėĎėĨğĦėõĦėĜĪõĝĦ� ĲøėûĞėʀĦûõĦėĎėĨğĦėûĦč 
ĳčĞĊĦčĜĪõĝĦ�õĂğĕĦĖõĦėĜĪõĝĦ�ĔĦěĤĐĭʀčħõĦėİďęĩĸĖčıďęûĳčĎėĨĎċöġûøėĭěĨþĦþĩĒ�ıčěøĨĈ�ğęĥõõĦėİõĩĸĖěõĥĎ
õĦėüĥĈõĦėøĬćĔĦĒõĦėĜĪõĝĦ� ıęĤõĦėĒĥĆčĦõĦėİėĩĖčėĭʀıęĤøĬćĔĦĒĐĭʀİėĩĖčİĒīĸġİöʀĦĞĭɿİõćąʃĕĦĉėĄĦčõĦėďėĤõĥč�
øĬćĔĦĒ�õĦėďėĤİĕĨčøĬćĔĦĒĔĦĖčġõ�øěĦĕİþīĸġĕĲĖûėĤğěɿĦûõĦėďėĤõĥčøĬćĔĦĒĔĦĖĳčıęĤõĦėďėĤİĕĨčøĬćĔĦĒ
ĔĦĖčġõ�õĦėďėĤõĥčøĬćĔĦĒõĦėĜĪõĝĦİĒīĸġĒĥĆčĦõĨüõėėĕõĦėİėĩĖčėĭʀ�ĎċĎĦċöġûøėĭõĥĎĎĬøęĦõėĔĦĖĳč�ĎĬøęĦõė
ĔĦĖčġõĞĊĦčĜĪõĝĦıęĤþĬĕþčİĒīĸġĒĥĆčĦĐĭʀİėĩĖč
� $PODFQUT� QSJODJQMFT� UIFPSJFT�NPEFMT� BOE� FEVDBUJPOBM� BENJOJTUSBUJPO� TZTUFN� TDIPPM�
NBOBHFNFOU�TUSVDUVSF�FEVDBUJPOBM� MBXT�QSJODJQMFT� USBOTGPSNBUJWF� MFBEFST� JO� UFBDIJOH�QSPGFTTJPO�
DPOUFYU�$PODFQUT�BOE�QSJODJQMFT�PG�FEVDBUJPOBM�RVBMJUZ�NBOBHFNFOU��MFBSOJOH�BOE�EFWFMPQNFOU�PG�
MFBSOFSTƭRVBMJUZ�BDDPSEJOH�UP�DSJUFSJB�PG�RVBMJUZ�BTTVSBODF�TUBOEBSET��FYUFSOBM�RVBMJUZ�BTTFTTNFOU��UIF�
MJOLBHF�CFUXFFO�FYUFSOBM�BOE�JOUFSOBM�RVBMJUZ�BTTFTTNFOU��FEVDBUJPOBM�RVBMJUZ�BTTVSBODF�UP�EFWFMPQ�
MFBSOJOH�BDUJWJUJFT��SPMFT�PG�UFBDIFST�BOE�TDIPPM�TUBʹ�UIF�QVCMJD�BOE�DPNNVOJUZ�UP�EFWFMPQ�MFBSOFST

�������� Ðāòöă×ĀñČôÿÐāòíĀáèāèöĀäÐòòðċíĆēüíĀáèāëĈśċòĄñè� �	�����

 Research and Innovation Development for Learner Development
� ıčěøĨĈ� ğęĥõõĦėİĎīĹġûĉʀčİõĩĸĖěõĥĎěĨČĩěĨċĖĦõĦėěĨüĥĖ� õĦėøĨĈİþĨûčěĥĉõėėĕ� ėĭďıĎĎõĦėěĨüĥĖİĒīĸġĒĥĆčĦ
čěĥĉõėėĕ�õĦėġġõıĎĎõĦėěĨüĥĖİĒīĸġıõʀďʅāğĦıęĤĒĥĆčĦĐĭʀİėĩĖč�đɸõċĥõĝĤĜĪõĝĦ�øʀčøěʀĦ�ěĨüĥĖıęĤĒĥĆčĦčěĥĉõėėĕ�
õĦėĎĭėćĦõĦėøěĦĕėĭʀĳčĜĦĞĉėʃõĦėĞġčõĥĎõĦėĒĥĆčĦøĬćĔĦĒĐĭʀİėĩĖčĐɿĦčõėĤĎěčõĦėěĨüĥĖ�ĞĕėėĊčĤċĦûõĦėěĨüĥĖ
ĳčĎėĨĎċõĦėĜĪõĝĦĞĕĥĖĳğĕɿ�õĦėčħİĞčġĐęõĦėěĨüĥĖıęĤčěĥĉõėėĕġĖɿĦûĕĩüėėĖĦĎėėć
� #BTJD� DPODFQUT� BOE� QSJODJQMFT� PG� SFTFBSDI�NFUIPEPMPHZ�� JOOPWBUJWF� UIJOLJOH�� SFTFBSDI�
NPEFMT�GPS�JOOPWBUJPO�EFWFMPQNFOU��SFTFBSDI�EFTJHO�GPS�QSPCMFN���TPMWJOH�BOE�MFBSOFS�EFWFMPQNFOU��
TLJMM�QSBDUJDF�PO�JORVJSZ�SFTFBSDI�BOE�JOOPWBUJWF�EFWFMPQNFOU��JOUFHSBUJPO�PG�UFBDIJOH�TDJFODF�BOE�
RVBMJUZ�EFWFMPQNFOU�PG� MFBSOFST�UISPVHI�SFTFBSDI�QSPDFTT��SFTFBSDI�DPNQFUFODJFT�JO�UIF�NPEFSO�
FEVDBUJPOBM�DPOUFYUT��QSFTFOUBUJPO�PG�SFTFBSDI�SFTVMUT�BOE�JOOPWBUJPO�XJUI�JOUFHSJUZ

�������� ÐāòìœÐêÞăéĀäăöăÙāÙĄíÓòĈòÿúöŚāÖċòĄñè��� �	��

 Practicum 1
� ĜĪõĝĦĞĥûİõĉöʀġĕĭęöġûĞĊĦčĜĪõĝĦ� ĎėĨĎċöġûþĬĕþč� ĎċĎĦċğčʀĦċĩĸöġûøėĭĐĭʀĞġč� øėĭďėĤüħþĥĹčıęĤ 
øėĭđɺĦĖĞčĥĎĞčĬčõĦėİėĩĖčõĦėĞġč�ĞĥûİõĉıęĤċħøěĦĕİöʀĦĳüĒĘĉĨõėėĕĐĭʀİėĩĖčĳčõĦėüĥĈõĦėİėĩĖčėĭʀ�
� -FBSOJOH�PCTFSWBUJPO�PG�JOGPSNBUJPO�PG�FEVDBUJPOBM�JOTUJUVUJPOT�DPNNVOJUZ�DPOUFYU�SPMFT� 
PG�TVCKFDU�UFBDIFST�DMBTTSPPN�UFBDIFST�MFBSOJOH�TVQQPSUJOH�UFBDIFST�PCTFSWBUJPO�BOE�SFBMJ[F�UIF�
CFIBWJPS�PG�MFBSOFST�GPS�MFBSOJOH�NBOBHFNFOU
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�������� ÐāòìœÐêÞăéĀäăöăÙāÙĄíÓòĈòÿúöŚāÖċòĄñè��� �	��

� 1SBDUJDVN��
� õĦėüĥĈċħöʀġĞġĎ�õĦėĉėěüöʀġĞġĎıęĤõĦėĳğʀøĤıčč�ěĨİøėĦĤğʃĐęõĦėİėĩĖčėĭʀġĖɿĦûİďʇčėĤĎĎ�õĦėüĥĈ
õĨüõėėĕĞɿûİĞėĨĕġčĬėĥõĝʃěĥĆčČėėĕıęĤĔĭĕĨďʅāāĦċʀġûĊĨĸč�ĞėʀĦûİøėīġöɿĦĖøěĦĕėɿěĕĕīġõĥĎĐĭʀďõøėġûıęĤþĬĕþčİĒīĸġ
ĞčĥĎĞčĬčõĦėİėĩĖčėĭʀċĩĸĕĩøĬćĔĦĒöġûĐĭʀİėĩĖč�
� 5FTU�QSFQBSBUJPO��HSBEJOH��TDPSJOH��TZTUFNBUJD�MFBSOJOH�SFTVMU�BOBMZTJT��QSBDUJDBM�FYBNJOBUJPO�
BOE�TDPSJOH��PSHBOJ[JOH�BDUJWJUJFT�UP�QSPNPUF�UIF�DPOTFSWBUJPO�PG�MPDBM�DVMUVSF�BOE�XJTEPN��DSFBUJPO�
PG�DPMMBCPSBUJPO�OFUXPSL�XJUI�QBSFOUT�BOE�DPNNVOJUJFT�UP�TVQQPSU�MFBSOFSTƭ�RVBMJUZ�MFBSOJOH

�������� ÐāòìœÐêÞăéĀäăöăÙāÙĄíÓòĈòÿúöŚāÖċòĄñè��� �	��

� 1SBDUJDVN��
� õĦėüĥĈċħıĐčõĦėüĥĈõĦėİėĩĖčėĭʀċĩĸİčʀčõĦėĒĥĆčĦĐĭʀİėĩĖčĉĦĕøěĦĕĊčĥĈıęĤøěĦĕĞčĳüĳğʀĕĩďʅāāĦėĭʀøĨĈ�
ĕĩøěĦĕİďʇččěĥĉõė� õĦėċĈęġûĞġčĳčĞĊĦčõĦėćʃüħęġûıęĤĞĊĦčõĦėćʃüėĨû� õĦėĒĥĆčĦøěĦĕİďʇčøėĭĕīġġĦþĩĒ
ĉĦĕĕĦĉėĄĦčöġûõĦėďăĨĎĥĉĨûĦčıęĤõĦėďăĨĎĥĉĨĉčėɿěĕıęõİďęĩĸĖčİėĩĖčėĭʀĳčėĭďıĎĎþĬĕþčığɿûõĦėİėĩĖčėĭʀċĦûěĨþĦþĩĒ�
	1-$
�İĒīĸġõĦėĒĥĆčĦĉčİġûĳğʀĕĩøěĦĕėġĎėĭʀċĥčĞĕĥĖıęĤċĥčĉɿġõĦėİďęĩĸĖčıďęû
� 1SFQBSBUJPO�GPS�MFBSOJOH�QMBO�GPDVTJOH�PO�MFBSOFSTƭ�EFWFMPQNFOU�BDDPSEJOH�UP�UIFJS�BQUJUVEFT�
BOE� JOUFSFTUT� UP�FOIBODF�XJTEPN� JOUFMMJHFODF�BOE� JOOPWBUPS�CFJOHT�� UFBDIJOH�QSBDUJDVN� JO�CPUI�
TJNVMBUJPOT� BOE� SFBM� TJUVBUJPOT�� EFWFMPQJOH� CFJOH� QSPGFTTJPOBM� UFBDIFST� BDDPSEJOH� UP� UFBDIJOH� 
QSPGFTTJPOBM�TUBOEBSET�PG�QSBDUJDF�BOE�DPOEVDU��JOWPMWJOH�JO�QSPGFTTJPOBM�MFBSOJOH�DPNNVOJUZ�	1-$
�
GPS�TFMG�EFWFMPQNFOU�UP�VQEBUF�OFX�LOPXMFEHF�BOE�LFFQ�VQ�XJUI�UIF�DIBOHFT

�������� ÐāòêÞăéĀäăÐāòùüèĎèùåāè÷ąÐøā��� �	���

 School Internship 1
� ďăĨĎĥĉĨõĦėĞġčĞĦöĦěĨþĦİġõĳčĞĊĦčĜĪõĝĦ�ĎĭėćĦõĦėøěĦĕėĭʀıęĤĜĦĞĉėʃõĦėĞġčĳčõĦėěĦûıĐčıęĤ
õĦėüĥĈõĦėİėĩĖčėĭʀ�ġġõıĎĎĞīĸġ�ıęĤčěĥĉõėėĕ�õĦėěĥĈõĦėďėĤİĕĨčĐęõĦėİėĩĖčėĭʀėɿěĕõĥĎøėĭĒĩĸİęĩĹĖûĐɿĦčõėĤĎěčõĦė
ĎĥčċĪõöʀġĕĭę�õĦėěĨİøėĦĤğʃ�ĞĥûİøėĦĤğʃ�İĒīĸġĳğʀĴĈʀĐęĞĤċʀġčċĩĸĞĦĕĦėĊĒĥĆčĦĐĭʀİėĩĖčĉĦĕøěĦĕĊčĥĈıęĤøěĦĕĞčĳü
ĳğʀĕĩďʅāāĦėĭʀøĨĈ�ıęĤĕĩøěĦĕİďʇččěĥĉõė�üĥĈõĨüõėėĕİĒīĸġĞėʀĦûĎėėĖĦõĦĜõĦėİėĩĖčėĭʀĳğʀĐĭʀİėĩĖčĕĩøěĦĕĞĬöĳčõĦėİėĩĖč�
Ĉĭıę�þɿěĖİğęīġ�ıęĤĒĥĆčĦĐĭʀİėĩĖčİďʇčėĦĖĎĬøøęĉĦĕĜĥõĖĔĦĒ�ėĦĖûĦčĐęõĦėĒĥĆčĦøĬćĔĦĒĐĭʀİėĩĖčĴĈʀġĖɿĦûİďʇč
ėĤĎĎ�ĕĬɿûĕĥĸčĒĥĆčĦĐĭʀİėĩĖčĈʀěĖüĨĉěĨāāĦćøěĦĕİďʇčøėĭ�ĞɿûİĞėĨĕõĦėİėĩĖč�İġĦĳüĳĞɿ�ıęĤĖġĕėĥĎøěĦĕıĉõĉɿĦûöġû
ĐĭʀİėĩĖčıĉɿęĤĎĬøøę�ĞėʀĦûıėûĎĥčĈĦęĳüĐĭʀİėĩĖčĳğʀİďʇčĐĭʀĳđɺİėĩĖčėĭʀ�ıęĤĐĭʀĞėʀĦûčěĥĉõėėĕ�ĞėʀĦûİøėīġöɿĦĖøěĦĕėɿěĕĕīġ
õĥĎĐĭʀďõøėġû�þĬĕþčİĒīĸġĒĥĆčĦ�ıõʀďʅāğĦĐĭʀİėĩĖčĳğʀĕĩøĬćęĥõĝćĤċĩĸĒĪûďėĤĞûøʃ�ĜĪõĝĦ�İöʀĦĊĪûĎėĨĎċöġûþĬĕþč�ıęĤ
ĞĦĕĦėĊġĖĭɿėɿěĕõĥčĎčĒīĹčĄĦčøěĦĕıĉõĉɿĦûċĦûěĥĆčČėėĕ�ďăĨĎĥĉĨûĦčĳčğčʀĦċĩĸøėĭėɿěĕõĥĎĐĭʀġīĸčĳčĞĊĦčĜĪõĝĦġĖɿĦû
ĞėʀĦûĞėėøʃıęĤİöʀĦėɿěĕõĨüõėėĕõĦėĒĥĆčĦěĨþĦþĩĒ�üĥĈõĦėøěĦĕėĭʀüĦõõĦėďăĨĎĥĉĨûĦčĳčğčʀĦċĩĸøėĭĲĈĖõĦėĞĤċʀġčøĨĈ�
ĊġĈĎċİėĩĖč�ĒĥĆčĦĉčİġûĳğʀĕĩøěĦĕėġĎėĭʀ�ďėĤĒĘĉĨĉčĉĦĕüėėĖĦĎėėćöġûěĨþĦþĩĒøėĭİďʇčıĎĎġĖɿĦûċĩĸĈĩ�ĕĩøĬćČėėĕ
üėĨĖČėėĕ�ıęĤİďʇčĒęİĕīġûĈĩ�ıęĤďăĨĎĥĉĨûĦčġīĸčċĩĸĴĈʀėĥĎĕġĎğĕĦĖ
� 5FBDIJOH�QSBDUJDF�PO�TQFDJʺD�ʺFME�JO�UIF�FEVDBUJPOBM�JOTUJUVUJPOT��JOUFHSBUJPO�PG�LOPXMFEHF�
BOE�QFEBHPHZ� JO�QMBOOJOH�BOE� MFBSOJOH�NBOBHFNFOU��EFTJHOT�PG� UFBDIJOH�BJET�BOE� JOOPWBUJPOT��
XPSLJOH�XJUI�UIF�DPPQFSBUJOH�UFBDIFST�UISPVHI�DPMMFDUJOH�BOBMZ[JOH�BOE�TZOUIFTJ[JOH�EBUB�JO�MFBSOJOH�
NFBTVSFNFOU�BOE�FWBMVBUJPO�CFJOH�BCMF�UP�SFʻFDU�UIF�EFWFMPQNFOU�PG�MFBSOFSTƭ�BQUJUVEFT�BOE�JOUFSFTUT�
UP� FOIBODF� XJTEPN� JOUFMMJHFODF� BOE� JOOPWBUPS� CFJOHT�� DSFBUJPO� PG� BDUJWJUJFT� FOIBODJOH� MFBSOJOH� 
FOWJSPONFOU�GPS�MFBSOFSTƭ�KPZGVM�MFBSOJOH��BXBSFOFTT�PG�MFBSOFSTƭ�XFMMCFJOH�JODMVEJOH�DBSJOH�TVQQPSUJOH�
BOE� EFWFMPQJOH� MFBSOFST� JOEJWJEVBMMZ� BDDPSEJOH� UP� UIFJS� QPUFOUJBM� TZTUFNBUJD� SFQPSU� PO� MFBSOFSTƭ� 
EFWFMPQNFOU� PVUDPNFT� DPODFOUSBUJOH� PO� EFWFMPQJOH� MFBSOFST� XJUI� UFBDIFS� TQJSJUT�� TVQQPSUJOH� 
MFBSOJOH�HJWJOH�DBSFT�BOE�SFTQFDUJOH�JOEJWJEVBM�EJʹFSFODFT��JOTQJSJOH�MFBSOFST�UP�CF�MFBSOFS�QFPQMF�
BOE�JOOPWBUPST��DSFBUJPO�PG�DPMMBCPSBUJPO�OFUXPSL�XJUI�QBSFOUT�BOE�DPNNVOJUJFT�UP�IFMQ�MFBSOFST�NFFU�
EFTJSBCMF� DIBSBDUFSJTUJDT�� TUVEZJOH�BOE�BDDFTTJOH�DPNNVOJUZ� DPOUFYU� BOE�CFJOH�BCMF� UP� MJWF�XJUI� 
PUIFST�JO�NVMUJDVMUVSBM�TPDJFUZ��XPSLJOH�DSFBUJWFMZ�BT�B�UFBDIFS�XJUI�PUIFST�JO�TDIPPM�BOE�BUUFOEJOH�
QSPGFTTJPOBM� MFBSOJOH�DPNNVOJUZ�� UFBDIJOH� SFʻFDUJPO�NBOBHFNFOU�� MFBSOJOH� GSPN� UFBDIJOH�FYQFSJ-
FODFT��TFMG�EFWFMPQNFOU�UP�CF�LOPXMFEHFBCMF��CFIBWJOH�JO�BDDPSEBODF�XJUI�QSPGFTTJPOBM�FUIJDT�PG�
UFBDIFST��CFJOH�B�HPPE�SPMF�NPEFM�CFJOH�BO�FUIJDBM�BOE�HPPE�DJUJ[FO��GVMʺMMJOH�PUIFS�UBTLT�BTTJHOFE
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�������� ÐāòêÞăéĀäăÐāòùüèĎèùåāè÷ąÐøā��� �	���

� 4DIPPM�*OUFSOTIJQ��
� ďăĨĎĥĉĨõĦėĞġčĞĦöĦěĨþĦİġõĳčĞĊĦčĜĪõĝĦ�ĎĭėćĦõĦėøěĦĕėĭʀıęĤĜĦĞĉėʃõĦėĞġčĳčõĦėěĦûıĐčıęĤ
õĦėüĥĈõĦėİėĩĖčėĭʀ�ġġõıĎĎĞīĸġ�ıęĤčěĥĉõėėĕ�õĦėěĥĈõĦėďėĤİĕĨčĐęõĦėİėĩĖčėĭʀėɿěĕõĥĎøėĭĒĩĸİęĩĹĖûĐɿĦčõėĤĎěčõĦė
ĎĥčċĪõöʀġĕĭę�õĦėěĨİøėĦĤğʃ�ĞĥûİøėĦĤğʃ�İĒīĸġĳğʀĴĈʀĐęĞĤċʀġčċĩĸĞĦĕĦėĊĒĥĆčĦĐĭʀİėĩĖčĉĦĕøěĦĕĊčĥĈıęĤøěĦĕĞčĳü
ĳğʀĕĩďʅāāĦėĭʀøĨĈ�ıęĤĕĩøěĦĕİďʇččěĥĉõė�üĥĈõĨüõėėĕİĒīĸġĞėʀĦûĎėėĖĦõĦĜõĦėİėĩĖčėĭʀĳğʀĐĭʀİėĩĖčĕĩøěĦĕĞĬöĳčõĦėİėĩĖč�
ĕĩĞɿěčėɿěĕĳčõĦėĒĥĆčĦıęĤĞɿûİĞėĨĕğęĥõĞĭĉėĞĊĦčĜĪõĝĦ� ěĨüĥĖ� ĞėʀĦûčěĥĉõėėĕ� ıęĤďėĤĖĬõĉʃĳþʀİċøĲčĲęĖĩĈĨüĨċĥę 
ĳğʀİõĨĈďėĤĲĖþčʃĉɿġõĦėİėĩĖčėĭʀöġûĐĭʀİėĩĖč�Ĉĭıę�þɿěĖİğęīġ�ıęĤĒĥĆčĦĐĭʀİėĩĖčİďʇčėĦĖĎĬøøęĉĦĕĜĥõĖĔĦĒ�ėĦĖûĦč
ĐęõĦėĒĥĆčĦøĬćĔĦĒĐĭʀİėĩĖčĴĈʀġĖɿĦûİďʇčėĤĎĎ�ĕĬɿûĕĥĸčĒĥĆčĦĐĭʀİėĩĖčĈʀěĖüĨĉěĨāāĦćøěĦĕİďʇčøėĭ�ĞɿûİĞėĨĕõĦėİėĩĖč�
İġĦĳüĳĞɿ�ıęĤĖġĕėĥĎøěĦĕıĉõĉɿĦûöġûĐĭʀİėĩĖčıĉɿęĤĎĬøøę�ĞėʀĦûıėûĎĥčĈĦęĳüĐĭʀİėĩĖčĳğʀİďʇčĐĭʀĳđɺİėĩĖčėĭʀ�ıęĤĐĭʀĞėʀĦû
čěĥĉõėėĕ�ĒĥĆčĦĉčİġûĳğʀĕĩøěĦĕėġĎėĭʀ�ďėĤĒĘĉĨĉčĉĦĕüėėĖĦĎėėćöġûěĨþĦþĩĒøėĭİďʇčıĎĎġĖɿĦûċĩĸĈĩ�ĕĩøĬćČėėĕ
üėĨĖČėėĕ�ıęĤİďʇčĒęİĕīġûĈĩ�ďăĨĎĥĉĨûĦčĳčğčʀĦċĩĸøėĭėɿěĕõĥĎĐĭʀġīĸčĳčĞĊĦčĜĪõĝĦġĖɿĦûĞėʀĦûĞėėøʃıęĤİöʀĦėɿěĕõĨüõėėĕ
õĦėĒĥĆčĦěĨþĦþĩĒ� üĥĈõĦėøěĦĕėĭʀüĦõõĦėďăĨĎĥĉĨûĦčĳčğčʀĦċĩĸøėĭĲĈĖõĦėĞĤċʀġčøĨĈ� ĊġĈĎċİėĩĖč� ĞėʀĦûİøėīġöɿĦĖ
øěĦĕėɿěĕĕīġõĥĎĐĭʀďõøėġû�þĬĕþč�İĒīĸġĒĥĆčĦ�ıõʀďʅāğĦĐĭʀİėĩĖčĳğʀĕĩøĬćęĥõĝćĤċĩĸĒĪûďėĤĞûøʃ�ĜĪõĝĦ�İöʀĦĊĪûĎėĨĎċ
öġûþĬĕþč�ıęĤĞĦĕĦėĊġĖĭɿėɿěĕõĥčĎčĒīĹčĄĦčøěĦĕıĉõĉɿĦûċĦûěĥĆčČėėĕ�ıęĤďăĨĎĥĉĨûĦčġīĸčċĩĸĴĈʀėĥĎĕġĎğĕĦĖ
� 5FBDIJOH�QSBDUJDF�PO�TQFDJʺD�ʺFME�JO�UIF�FEVDBUJPOBM�JOTUJUVUJPOT��JOUFHSBUJPO�PG�LOPXMFEHF�
BOE�QFEBHPHZ� JO�QMBOOJOH�BOE� MFBSOJOH�NBOBHFNFOU��EFTJHOT�PG� UFBDIJOH�BJET�BOE� JOOPWBUJPOT��
XPSLJOH�XJUI�UIF�DPPQFSBUJOH�UFBDIFST�UISPVHI�DPMMFDUJOH�BOBMZ[JOH�BOE�TZOUIFTJ[JOH�EBUB�JO�MFBSOJOH�
NFBTVSFNFOU�BOE�FWBMVBUJPO�CFJOH�BCMF�UP�SFʻFDU�UIF�EFWFMPQNFOU�PG�MFBSOFSTƭ�BQUJUVEFT�BOE�JOUFSFTUT�
UP� FOIBODF� XJTEPN� JOUFMMJHFODF� BOE� JOOPWBUPS� CFJOHT�� DSFBUJPO� PG� BDUJWJUJFT� FOIBODJOH� MFBSOJOH� 
FOWJSPONFOU�GPS�MFBSOFSTƭ�KPZGVM�MFBSOJOH��QBSUJDJQBUJOH�JO�EFTJHOJOH�BOE�TVQQPSUJOH�TDIPPM�DVSSJDVMVN�
SFTFBSDI� BOE� JOOPWBUJPO� DSFBUJPO�� BQQMJDBUJPO� PG� EJHJUBM� UFDIOPMPHZ� UP� CFOFʺU� MFBSOFSTƭ� MFBSOJOH�� 
BXBSFOFTT�PG� MFBSOFSTƭ�XFMMCFJOH�JODMVEJOH�DBSJOH�TVQQPSUJOH�BOE�EFWFMPQJOH�MFBSOFST� JOEJWJEVBMMZ�
BDDPSEJOH� UP� UIFJS�QPUFOUJBM�TZTUFNBUJD� SFQPSU�PO� MFBSOFSTƭ�EFWFMPQNFOU�PVUDPNFT�DPODFOUSBUJOH� 
PO� EFWFMPQJOH� MFBSOFST� XJUI� UFBDIFS� TQJSJUT�� TVQQPSUJOH� MFBSOJOH� HJWJOH� DBSFT� BOE� SFTQFDUJOH� 
JOEJWJEVBM�EJʹFSFODFT��JOTQJSJOH�MFBSOFST�UP�CF�MFBSOFS�QFPQMF�BOE�JOOPWBUPST��TFMG�EFWFMPQNFOU�UP�CF�
LOPXMFEHFBCMF�� CFIBWJOH� JO� BDDPSEBODF�XJUI�QSPGFTTJPOBM� FUIJDT�PG� UFBDIFST�� CFJOH� B�HPPE� SPMF�
NPEFM�CFJOH�BO�FUIJDBM�BOE�HPPE�DJUJ[FO��DSFBUJWFMZ�XPSLJOH�BT�B�UFBDIFS�XJUI�PUIFST�JO�TDIPPM�BOE�
BUUFOEJOH�QSPGFTTJPOBM�MFBSOJOH�DPNNVOJUZ��UFBDIJOH�SFʻFDUJPO�NBOBHFNFOU��MFBSOJOH�GSPN�UFBDIJOH�
FYQFSJFODFT��DSFBUJPO�PG�DPMMBCPSBUJPO�OFUXPSL�XJUI�QBSFOUT�BOE�DPNNVOJUJFT�UP�IFMQ�MFBSOFST�NFFU�
EFTJSBCMF� DIBSBDUFSJTUJDT�� TUVEZJOH�BOE�BDDFTTJOH�DPNNVOJUZ� DPOUFYU� BOE�CFJOH�BCMF� UP� MJWF�XJUI� 
PUIFST�JO�NVMUJDVMUVSF�TPDJFUZ��GVMʺMMJOH�PUIFS�UBTLT�BTTJHOFE

�������� Óâăä÷āùäòŞíĆĔèßāè� �	�����

 Fundamentals of Mathematics 
� ēʅûõʃþĥčĕĭęĄĦč�ęĨĕĨĉıęĤøěĦĕĉɿġİčīĸġû�ġčĬĒĥčČʃıęĤďėĨĒĥčČʃöġûēʅûõʃþĥčğčĪĸûĉĥěıďėıęĤõĦėďėĤĖĬõĉʃ�
ęħĈĥĎıęĤġčĬõėĕ�øćĨĉĜĦĞĉėʃċĦûõĦėİûĨčĳčþĩěĨĉďėĤüĽĦěĥč
� 'VOEBNFOUBM� GVODUJPOT�� MJNJU�BOE�DPOUJOVPVT��EFSJWBUJWFT�BOE� JOUFHSBMT�PG�TJOHMF�WBSJBCMF�
GVODUJPOT�BOE�UIFJS�BQQMJDBUJPOT��ʺOBODJBM�NBUIFNBUJDT�JO�EBJMZ�MJGF

�������� îőùăÐùŞíĆĔèßāè� �	�����
�
 Fundamentals of Physics
� ėĤĎĎğčɿěĖıęĤİěõİĉġėʃ�ıėûıęĤõĂõĦėİøęīĸġčċĩĸ�ûĦčıęĤĒęĥûûĦč�õĦėĈęıęĤĲĕİĕčĉĥĕ�ĞĕĈĬęõę
ıęĤĞĔĦĒĖīĈğĖĬɿč�øęīĸčıęĤİĞĩĖû�öġûĴğę�ġĬćğĒęĜĦĞĉėʃ� ĴēēɻĦ�ıĕɿİğęķõ�ċĥĜčĜĦĞĉėʃ�ıęĤõĦėďăĨĎĥĉĨõĦėĳč
ğĥěöʀġċĩĸİõĩĸĖěöʀġû
� 4ZTUFN�PG�VOJUT�BOE�WFDUPS�� GPSDF�BOE� MBXT�PG�NPUJPO��XPSL�BOE�FOFSHZ�� JNQVMTF�BOE�
NPNFOUVN��FRVJMJCSJVN�BOE�FMBTUJDJUZ��TPVOE�BOE�XBWFT��̒ VJE��UIFSNPEZOBNJDT��FMFDUSJDJUZ��NBHOFUJTN��
PQUJDT��BOE�SFMBUFE�XPSLTIPQT
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�������� ċÓðĄíĆĔèßāè�� �	�����
�
 Fundamentals of Chemistry
� İöʀĦĳüĞĕĎĥĉĨöġûĞĞĦė�ġûøʃďėĤõġĎöġûĞĞĦė�øěĦĕĞĥĕĒĥčČʃėĤğěɿĦûĞĕĎĥĉĨöġûĞĞĦėõĥĎĲøėûĞėʀĦû�ĞĞĦė
ıęĤõĦėİďęĩĸĖčıďęûöġûĞĞĦė�õĦėěĥĈıęĤõĦėøħčěćċĦûİøĕĩ�ĲøėûĞėʀĦûġĤĉġĕ�ďėĨĕĦćĞĦėĞĥĕĒĥčČʃ�ĉĦėĦûČĦĉĬ�
ĒĥčČĤİøĕĩ� ıėûĖĪĈİğčĩĸĖěėĤğěɿĦûġčĬĔĦø� ĞĊĦčĤöġûĞĞĦė� ıõʁĞ� öġûıöķû� øġęęġĖĈʃ� öġûİğęě� ıęĤõĦėİõĨĈ
ĞĦėęĤęĦĖ� ďăĨõĨėĨĖĦİøĕĩ� ĞĕĈĬęİøĕĩ� õėĈ�İĎĞ� ġĬćğĒęĜĦĞĉėʃ� üęčĜĦĞĉėʃ� İøĕĩĴēēɻĦ� õĦėďėĤĖĬõĉʃİčīĹġğĦĳğʀ
ĞġĈøęʀġûõĥĎĞĦöĦ�ıęĤďăĨĎĥĉĨõĦėĳčğĥěöʀġċĩĸİõĩĸĖěöʀġû
� 6OEFSTUBOE� UIF� QSPQFSUJFT� PG� NBUUFS�� NBUUFS� BOE� DIBOHF�NBUUFS�� NFBTVSFNFOU� BOE� 
DIFNJDBM�DBMDVMBUJPO��FMFNFOUT�PG�NBUUFS��SFMBUJPOTIJQ�CFUXFFO�QSPQFSUJFT�PG�NBUUFS�XJUI�TUSVDUVSF��
"UPNJD�TUSVDUVSF��TUPJDIJPNFUSZ��QFSJPE�UBCMF�PG�UIF�FMFNFOUT��DIFNJDBM�CPVOEJOH��CPOEJOH�GPSDFT�
CFUXFFO� QBSUJDMFT�� TUBUF� PG� NBUUFS�� HBT� TPMJE� DPMMPJET�� MJRVJE� BOE� TPMVUJPO� GPSNBUJPO�� DIFNJDBM� 
FRVJMJCSJVN�� DIFNJDBM� SFBDUJPO�� BDJET� BOE� CBTFT�� UIFSNPEZOBNJDT�� LJOFUJDT�� FMFDUSPDIFNJTUSZ�� 
BQQMJDBUJPO�PG�SFMFWBOU�LOPXMFEHF�BOE�SFMBUFE�XPSLTIPQT

�������� ÙĄööăæñāíĆĔèßāè� �	�����

 Fundamentals of Biology
� õĦėĜĪõĝĦĞĨĸûĕĩþĩěĨĉ� ĞĕĎĥĉĨıęĤõĦėĈħėûþĩěĨĉöġûĞĨĸûĕĩþĩěĨĉ� İøĕĩĒīĹčĄĦčıęĤĲĕİęõĬęġĨčċėĩĖʃĳčĞĨĸûĕĩþĩěĨĉ�
İÿęęʃıęĤõĦėĞīĎĒĥčČĬʃöġûİÿęęʃ�õĦėĞīĎĒĥčČĬʃıĎĎġĦĜĥĖİĒĜ�ĒęĥûûĦčİĒīĸġþĩěĨĉ�ĒęĥûûĦčöġûİÿęęʃ�õĦėėĥõĝĦĈĬęĖĔĦĒ
öġûĞĨĸûĕĩþĩěĨĉ�ĒĥčČĬĜĦĞĉėʃ�ěĨěĥĆčĦõĦė�ġĦćĦüĥõėöġûĞĨĸûĕĩþĩěĨĉ�ıęĤďăĨĎĥĉĨõĦėċĩĸİõĩĸĖěöʀġû
� 4UVEZ�PG�MJWJOH�PSHBOJTNT��QSPQFSUJFT�BOE�MJGF�PG�PSHBOJTNT��CBTJD�DIFNJTUSZ�BOE�PSHBOJD�
NPMFDVMFT� JO� MJWJOH�PSHBOJTNT��DFMM�BOE�DFMM� SFQSPEVDUJPO��TFYVBM�SFQSPEVDUJPO��FOFSHZ�GPS� MJGF��DFMM�
FOFSHZ��IPNFPTUBTJT��HFOFUJDT��FWPMVUJPO��LJOHEPN�PG�MJWJOH�UIJOHT��BOE�SFMBUFE�FYQFSJNFOUT

�������� ÙĄööăæñā÷āùäòŞ��� �	�����

 Life Sciences
� ĲøėûĞėʀĦûıęĤğčʀĦċĩĸöġûėĤĎĎĉɿĦû�Ķ�öġûĞĥĉěʃıęĤĕčĬĝĖʃ�ĲøėûĞėʀĦûıęĤğčʀĦċĩĸöġûġěĥĖěĤĉɿĦûĶ�öġû
Ēīþ� þĩěěĨċĖĦİĒīĸġĞĬöĔĦĒıęĤøěĦĕďęġĈĔĥĖ� ďăĨĎĥĉĨõĦėċĩĸİõĩĸĖěöʀġû� õĦėġġõıĎĎõĦėüĥĈõĦėİėĩĖčõĦėĞġčıęĤ
ċĈęġûĞġčěĨċĖĦĜĦĞĉėʃþĩěĔĦĒ
� 4USVDUVSF�BOE�GVODUJPOT�PG�WBSJPVT�TZTUFNT�PG�BOJNBMT�BOE�IVNBOT��TUSVDUVSF�BOE�GVODUJPO�
PG�QMBOU� PSHBOT�� IFBMUI� BOE� TBGFUZ�CJPMPHZ�� SFMBUFE�FYQFSJNFOUT��EFTJHO�PG� UFBDIJOH�BOE� MFBSOJOH� 
NBOBHFNFOU�BOE�UFBDIJOH�FYQFSJNFOUT�JO�MJGF�TDJFODFT

�������� èăċö÷öăæñāùăēÖČöãôśüðČôÿÓöāðúôāÐúôāñæāÖÙĄöïāí���� �	�����

 Environmental Ecology and Biodiversity
� ėĤĎĎčĨİěĜ� øěĦĕğęĦõğęĦĖöġûėĤĎĎčĨİěĜ� øěĦĕğęĦõğęĦĖċĦûþĩěĔĦĒĳčėĤĎĎčĨİěĜ� ďėĤþĦõė
ċĦûčĨİěĜěĨċĖĦ�øěĦĕĞĥĕĒĥčČʃėĤğěɿĦûĞĨĸûĴĕɿĕĩþĩěĨĉõĥĎĞĨĸûĕĩþĩěĨĉ�ıęĤøěĦĕĞĥĕĒĥčČʃėĤğěɿĦûĞĨĸûĕĩþĩěĨĉĉɿĦû�Ķ�ĳčėĤĎĎ
čĨİěĜ�õĦėĊɿĦĖċġĈĒęĥûûĦč�õĦėİďęĩĸĖčıďęûıċčċĩĸ�õĦėĞħėěüėĤĎĎčĨİěĜ�øěĦĕĖĥĸûĖīčċĦûčĨİěĜěĨċĖĦ�õĦėüĥĈõĦė
ıęĤõĦėġčĬėĥõĝʃøěĦĕğęĦõğęĦĖċĦûþĩěĔĦĒ�İċøĲčĲęĖĩċĩĸİğĕĦĤĞĕİĒīĸġõĦėĒĥĆčĦċėĥĒĖĦõėıęĤĞĨĸûıěĈęʀġĕ�ďăĨĎĥĉĨ
õĦėċĩĸİõĩĸĖěöʀġû�õĦėüĥĈčĨċėėĜõĦėıęĤõĦėĞġčİėīĸġûčĨİěĜěĨċĖĦĞĨĸûıěĈęʀġĕıęĤøěĦĕğęĦõğęĦĖċĦûþĩěĔĦĒ
� &DPTZTUFN�� FDPTZTUFN� EJWFSTJUZ�� CJPEJWFSTJUZ� JO� FDPTZTUFNT�� FDPMPHJDBM� QPQVMBUJPO�� 
SFMBUJPOTIJQ� CFUXFFO� OPO�MJWJOH� UIJOHT� BOE� MJWJOH� UIJOHT� BOE� UIF� SFMBUJPOTIJQ� CFUXFFO� EJʹFSFOU� 
PSHBOJTNT�JO�UIF�FDPTZTUFN��FOFSHZ�USBOTGFS��FDPMPHJDBM�TVDDFTTJPO��FDPMPHJDBM�TVSWFZT��FDPMPHJDBM�
TVTUBJOBCJMJUZ��NBOBHFNFOU� BOE� DPOTFSWBUJPO� PG� CJPEJWFSTJUZ�� BQQSPQSJBUF� UFDIOPMPHZ� GPS� SFTPVSDF� 
BOE� FOWJSPONFOU� EFWFMPQNFOU�� SFMBUFE� FYQFSJNFOUT�� PSHBOJ[JOH� FYIJCJUJPOT� BOE� UFBDIJOH� PO� 
FOWJSPONFOUBM�FDPMPHZ�BOE�CJPEJWFSTJUZ
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�������� îőùăÐùŞùĂúòĀéċæÓčèčôñĄ��� �	�����

 Physics for Technology
� õęĜĦĞĉėʃöġûġčĬĔĦøıĎĎüĬĈ� õęĜĦĞĉėʃöġûěĥĉĊĬ� ĞĞĦėıęĤõĦėİøęīĸġčċĩĸıĎĎěûõęĕ� õĦėıõěɿûõěĥĈ
ıęĤøęīĸč�ēɶĞĨõĞʃøěĦĕėʀġč�ĴēēɻĦ�ıĕɿİğęķõ�ċĥĜčĜĦĞĉėʃ�øěġčĉĥĕēɶĞĨõĞʃ�ēɶĞĨõĞʃġĤĉġĕ�ēɶĞĨõĞʃčĨěİøęĩĖėʃ�ıęĤďăĨĎĥĉĨ
õĦėİõĩĸĖěõĥĎİčīĹġğĦĲĈĖĳþʀĞĕĦėʃĉĲēčİÿčİÿġėʃ�ġĦėʃĈĭĲč�ĴĕĲøėĎĨĉ�ıęĤøĨĈĴĎėʃċİďʇčİøėīĸġûĕīġěĥĈõĦėċĈęġû
� .FDIBOJDT�PG�QPJOU�QBSUJDMFT��FYUFOEFE�PCKFDUT�NBUUFS�BOE�DJSDVMBS�NPUJPO��PTDJMMBUJPOT�
BOE� XBWFT�� UIFSNBM� QIZTJDT�� FMFDUSJDJUZ�� NBHOFUJTN�� PQUJDT�� RVBOUVN� QIZTJDT�� BUPNJD� QIZTJDT�� 
OVDMFBS� QIZTJDT�� BOE� SFMBUFE� XPSLTIPQT� CZ� VTJOH� TNBSUQIPOF� TFOTPST� "SEVJOP�.JDSP�CJU� BOE� 
,JE#SJHIU�BT�NFBTVSFNFOU�UPPMT

�������� ċÓðĄùĂúòĀéċæÓčèčôñĄ��� �	�����

 Chemistry for Technology
� İċøčĨøõĦėıĖõĞĦėĐĞĕ�õĦėõęĥĸč�õĦėċħĳğʀığʀû�õĦėĉõĐęĪõ�ĲøėĕĦĲċėõėĦēɷ�İøĕĩġĨčċėĩĖʃ�ĞĦėþĩěİøĕĩ�
ĞĦėĐęĨĉĔĥćąʃċĦûČėėĕþĦĉĨ�ĒġęĨİĕġėʃ�İÿėĦĕĨõ�İøĕĩĞĨĸûıěĈęʀġĕ�İøĕĩčĨěİøęĩĖėʃıęĤėĥûĞĩİĎīĹġûĉʀč�İÿčİÿġėʃċĦûİøĕĩ�
õĦėďėĤĖĬõĉʃİčīĹġğĦĳğʀĞġĈøęʀġûõĥĎĞĦöĦ�ıęĤďăĨĎĥĉĨõĦėĳčğĥěöʀġċĩĸİõĩĸĖěöʀġû
� .JYUVSF�TFQBSBUJPO�UFDIOJRVFT��EJTUJMMBUJPO��ESZJOH��DSZTUBMMJ[BUJPO��DISPNBUPHSBQIZ��PSHBOJD�
DIFNJTUSZ�� CJPDIFNJTUSZ�� OBUVSBM� QSPEVDU� TVCTUBODFT��QPMZNFS�� DFSBNJD�� FOWJSPONFOUBM� DIFNJTUSZ��
CBTJD� OVDMFBS� DIFNJTUSZ� BOE� SBEJPMPHZ�� DIFNJDBM� TFOTPST�� BQQMJDBUJPO� PG� SFMFWBOU� LOPXMFEHF� BOE� 
SFMBUFE�XPSLTIPQT

�������� öăæñā÷āùäòŞčôÐČôÿÐāòċêôĄēñèČêôÖ���� �	�����

 Earth Science and Change
� ĜĪõĝĦ� ěĨİøėĦĤğʃ� İþīĸġĕĲĖûøěĦĕėĭʀõĥĎõėĤĎěčõĦė� õĦėøʀčøěʀĦ� ĞėʀĦûġûøʃøěĦĕėĭʀ� ıęĤčħøěĦĕėĭʀĴďĳþʀ
ďėĤĲĖþčʃĳčĞɿěčċĩĸİõĩĸĖěöʀġûõĥĎ�ġûøʃďėĤõġĎıęĤøěĦĕĞĥĕĒĥčČʃöġûėĤĎĎĲęõ�õėĤĎěčõĦėİďęĩĸĖčıďęûĔĦĖĳčĲęõ
ıęĤĎčĐĨěĲęõ� ČėćĩĒĨĎĥĉĨĔĥĖ� ċėĥĒĖĦõėČėćĩ� ıĐčċĩĸċĦûČėćĩıęĤõĦėčħĴďĳþʀďėĤĲĖþčʃ� ĞĕĈĬęĒęĥûûĦčöġûĲęõ� 
õĦėğĕĬčİěĩĖčöġûġĦõĦĜĎčĲęõ� õĦėİõĨĈİĕú� õĦėğĕĬčİěĩĖčöġûčĹħĳčĕğĦĞĕĬċė� õėĤĎěčõĦėİďęĩĸĖčıďęû 
ĔĭĕĨġĦõĦĜĲęõċĩĸĕĩĐęõėĤċĎĉɿġĞĨĸûĕĩþĩěĨĉıęĤĞĨĸûıěĈęʀġĕ�õĦėĒĖĦõėćʃġĦõĦĜ
� 4UVEZ�BOBMZ[F�BOE�DPOOFDU�LOPXMFEHF�XJUI�QSPDFTTFT�JORVJSJFT�DPOUSJCVUJPOT�BOE�BQQMZ�
LOPXMFEHF�UIBU�SFMFWBOU�UP��DPNQPTJUJPO�BOE�SFMBUJPOTIJQ�PG�FBSUI�TZTUFNT��QSPDFTTFT�PG�DIBOHFT�
JOTJEF�BOE�PO�FBSUIƭT�DSVTU��HFPIB[BSE��NJOFSBM�SFTPVSDF��HFPMPHJD�NBQ�BOE�JUT�BQQMJDBUJPOT��FBSUIƭT�
FOFSHZ�CBMBODF��BUNPTQIFSJD�DJSDVMBUJPO��DMPVE�GPSNBUJPO��PDFBOJD�DJSDVMBUJPO��DMJNBUF�DIBOHF�BOE�JUT�
FʹFDUT�PO�MJWJOH�UIJOHT�BOE�FOWJSPONFOU��XFBUIFS�GPSFDBTU

�������� ċæÓčèčôñĄüöÐā÷Čôÿãāòā÷āùäòŞ���� �	�����

 Space Technology and Astronomy
� ĜĪõĝĦ� ěĨİøėĦĤğʃ� İþīĸġĕĲĖûøěĦĕėĭʀõĥĎõėĤĎěčõĦė� õĦėøʀčøěʀĦ� ĞėʀĦûġûøʃøěĦĕėĭʀ� ıęĤčħøěĦĕėĭʀĴďĳþʀ
ďėĤĲĖþčʃĳčĞɿěčċĩĸİõĩĸĖěöʀġûõĥĎġûøʃďėĤõġĎ� ęĥõĝćĤ� õėĤĎěčõĦėİõĨĈıęĤěĨěĥĆčĦõĦėöġûİġõĔĒ� õĦıęķõÿĩ�
ĈĦěĘõĝʃ�ėĤĎĎĞĬėĨĖĤ�ĉħığčɿûĈĦěĎčċėûõęĕċʀġûēɻĦ�õĦėİøęīĸġčċĩĸöġûĲęõıęĤĈěûüĥčċėʃ�ďăĨĞĥĕĒĥčČʃĔĦĖĳčėĤĎĎ
ĞĬėĨĖĤ�ıęĤõĦėďėĤĖĬõĉʃĳþʀİċøĲčĲęĖĩġěõĦĜ�
� 4UVEZ�BOBMZ[F�BOE�DPOOFDU�LOPXMFEHF�XJUI�QSPDFTTFT�JORVJSJFT�DPOUSJCVUJPOT�BOE�BQQMZ�
LOPXMFEHF�UIBU�SFMFWBOU�UP��DPNQPTJUJPO� GPSNT�BOE�FWPMVUJPO�PG� UIF�VOJWFSTF�HBMBYJFT�TUBST� UIF�
TPMBS�TZTUFN�QPTJUJPO�PG�TUBST�PO�UIF�DFMFTUJBM�TQIFSF��NPUJPOT�PG�UIF�FBSUI�BOE�NPPO��JOUFSBDUJPOT�
JO�UIF�TPMBS�TZTUFN��BOE�BQQMJDBUJPO�PG�TQBDF�UFDIOPMPHZ
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�������� Óâăä÷āùäòŞùĂúòĀéêŠÜÜāêòÿãăøßŞ� �	�����

� .BUIFNBUJDT�GPS�"SUJȾDJBM�*OUFMMJHFODF
� øćĨĉĜĦĞĉėʃĒīĹčĄĦčċĩĸüħİďʇčĞħğėĥĎďʅāāĦďėĤĈĨĝĄʃ�İÿĉ�ĉėėõĜĦĞĉėʃ�ěĨČĩõĦėĒĨĞĭüčʃıęĤõĦėġĬďčĥĖİþĨû
øćĨĉĜĦĞĉėʃ�İĕċėĨõÿʃıęĤĈĩİċġėʃĕĨčĥčĉʃ�ėĤĎĎĞĕõĦėİþĨûİĞʀč�ĒĩþøćĨĉİþĨûİĞʀčİĎīĹġûĉʀč�ğęĥõõĦėčĥĎ�øěĦĕčɿĦüĤİďʇč
İĎīĹġûĉʀč
� #BTJD�NBUIFNBUJDT� SFRVJSFE� GPS� BSUJʺDJBM� JOUFMMJHFODF�� TFU�� MPHJD��NFUIPET� PG� QSPPG� BOE�
NBUIFNBUJDBM�JOEVDUJPO��NBUSJY�BOE�EFUFSNJOBOU��TZTUFN�PG�MJOFBS�FRVBUJPOT��FMFNFOUBSZ�MJOFBS�BMHFCSB��
DPVOUJOH�QSJODJQMFT��FMFNFOUBSZ�QSPCBCJMJUZ

�������� ÓöāðòĈśæāÖċæÓčèčôñĄČôÿùÿċäĒð÷ąÐøā���� �	�����

 Technological Literacy and STEM Education
� ěĨěĥĆčĦõĦėıęĤġûøʃďėĤõġĎöġûøġĕĒĨěİĉġėʃ� õĦėİęīġõĳþʀÿġēĉʃıěėʃıęĤĞīĸġċĩĸİğĕĦĤĞĕ� ĐęõėĤċĎ
öġûİċøĲčĲęĖĩıęĤĞīĸġĈĨüĨċĥę� õĦėİęīġõĳþʀěĥĞĈĬ� ġĬďõėćʃİøėīĸġûĕīġ� õęĴõ� ĴēēɻĦıęĤġĨİęķõċėġčĨõĞʃġĖɿĦûĊĭõĉʀġû
ďęġĈĔĥĖ� ĞĨċČĨıęĤøěĦĕėĥĎĐĨĈþġĎĉɿġĞĥûøĕ� ċėĥĒĖʃĞĨčċĦûďʅāāĦıęĤõĂğĕĦĖøġĕĒĨěİĉġėʃ� ċĥõĝĤøěĦĕİöʀĦĳü
ıęĤøěĦĕĞĦĕĦėĊĳčõĦėĳþʀİċøĲčĲęĖĩ� øěĦĕİöʀĦĳüĒīĹčĄĦčİõĩĸĖěõĥĎ� 45&.� õėćĩĜĪõĝĦ� 45&.� ĔĦĖĳčıęĤ 
ĉɿĦûďėĤİċĜ�õĦėġġõıĎĎıęĤĞėʀĦûıĐčõĦėİėĩĖčėĭʀıĎĎĞĤİĉķĕĜĪõĝĦ�õĦėıõʀďʅāğĦġĖɿĦûİďʇčėĤĎĎıęĤĕĩøěĦĕøĨĈ
ĞėʀĦûĞėėøʃ�ĎĭėćĦõĦėİċøĲčĲęĖĩõĥĎĞĤİĉķĕĜĪõĝĦĴĈʀ
� &WPMVUJPO�PG�DPNQVUFS��TPGUXBSF�BOE�NFEJB�TFMFDUJPO��UIF�JNQBDU�PG�UFDIOPMPHZ�BOE�EJHJUBM�
NFEJB�� NBUFSJBM� TFMFDUJPO� FRVJQNFOU� UPPMT� NFDIBOJTNT� FMFDUSJDBM� BOE� FMFDUSPOJD� DPSSFDUMZ� BOE�
TBGFMZ��SJHIU�BOE�DPSQPSBUF�TPDJBM�SFTQPOTJCJMJUZ��JOUFMMFDUVBM�QSPQFSUZ�BOE�DPNQVUFS�MBX��EJHJUBM�MJUFSBDZ��
CBTJD� DPODFQU� PG� 45&.�� EPNFTUJD� BOE� JOUFSOBUJPOBM� 45&.� DBTF� TUVEJFT�� EFTJHO� BOE� DSFBUJOH� B� 
45&.�MFTTPO�QMBO��TZTUFNBUJD�BOE�DSFBUJWF�QSPCMFN�TPMWJOH�QSPDFTT��*OUFHSBUJOH�UFDIOPMPHZ�JO�45&.�
FEVDBUJPO

�������� öăæñāÐāòÓĂèöâČôÿčÓśããăĔÖ� �	�����

 Computing Science and Coding
� õĦėøĨĈİþĨûøħčěć� İċøčĨøěĨČĩõĦėöġûİċøĲčĲęĖĩĈĨüĨċĥęĳčþĩěĨĉďėĤüħěĥč� ĒīĹčĄĦčõĦėėĭʀİċɿĦċĥčĞīĸġıęĤ
öɿĦěĞĦė�õĦėĳþʀġĥęõġėĨċĪĕĳčõĦėıõʀďʅāğĦ�ċĥõĝĤõĦėøĨĈİþĨûĉėėõĤ�ĒīĹčĄĦčõĦėİöĩĖčĲďėıõėĕıęĤĲøʀĈĈĨĹû�ıčěċĦû
õĦėĞġčıęĤĐęĨĉĞīĸġıĎĎ�VOQMVHHFE�DPEJOH�
� $PNQVUJOH�UIJOLJOH��EJHJUBM�UFDIOPMPHZ�JO�EBJMZ�MJGF��NFEJB�BOE�JOGPSNBUJPO�MJUFSBDZ��QSPCMFN�
TPMWJOH�XJUI�BMHPSJUINT��MPHJDBM�UIJOLJOH�TLJMMT��GVOEBNFOUBM�PG�QSPHSBNNJOH�BOE�DPEJOH��HVJEFMJOFT�
GPS�UFBDIJOH�BOE�QSPEVDJOH�NFEJB�VTJOH�VOQMVHHFE�DPEJOH

�������� ÐāòüüÐČééČôÿêòÿñćÐäŞĎÙśêŠÜÜāêòÿãăøßŞ�� �	�����

� %FTJHO�BOE�"QQMJDBUJPO�PG�"SUJȾDJBM�*OUFMMJHFODF�
� øěĦĕėĭʀĒīĹčĄĦčİõĩĸĖěõĥĎďʅāāĦďėĤĈĨĝĄʃıęĤĲøėûöɿĦĖďėĤĞĦċİċĩĖĕ�õĦėİėĩĖčėĭʀİþĨûęĪõıęĤõĦėďėĤĖĬõĉʃ
ĳþʀ� İøėīĸġûĕīġċĦûďʅāāĦďėĤĈĨĝĄʃ� õĦėİöĩĖčĲďėıõėĕøġĕĒĨěİĉġėʃĞħğėĥĎďʅāāĦďėĤĈĨĝĄʃ� õĦėďėĤĕěęĐęıęĤ 
õĦėďėĤĖĬõĉʃĳþʀĔĦĝĦČėėĕþĦĉĨ�õĦėĞėʀĦûčěĥĉõėėĕĞīĸġõĦėĞġčĲĈĖĳþʀďʅāāĦďėĤĈĨĝĄʃ�õĦėďėĤĖĬõĉʃĳþʀďʅāāĦďėĤĈĨĝĄʃ
ĳčõĦėüĥĈõĦėþĥĹčİėĩĖčıęĤþĩěĨĉďėĤüħěĥč
� #BTJD� DPODFQU� PG� BSUJʺDJBM� JOUFMMJHFODF� BOE� OFVSBM� OFUXPSL�� EFFQ� MFBSOJOH� BQQMJDBUJPOT�� 
BSUJʺDJBM� JOUFMMJHFODF� UPPMT�� BSUJʺDJBM� JOUFMMJHFODF� QSPHSBNNJOH�� OBUVSBM� MBOHVBHF� QSPDFTTJOH� BOE� 
BQQMJDBUJPOT��JOOPWBUJWF�JOTUSVDUJPOBM�NFEJB�VTJOH�BSUJʺDJBM�JOUFMMJHFODF��BQQMJDBUJPOT�PG�BSUJʺDJBM�JOUFMMJHFODF�
GPS�DMBTTSPPN�NBOBHFNFOU�BOE�EBJMZ�MJGF
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�������� ïāøāüĀÖÐóøċÙăÖöăÙāÐāòùĂúòĀéÓòĈöăæñā÷āùäòŞ��� �	�����

 Academic English for Science Teachers
� ĒīĹčĄĦčċĦûĔĦĝĦĜĦĞĉėʃ� ĴěĖĦõėćʃ� øħĜĥĒċʃċĥĸěĴďıęĤøħĜĥĒċʃċĦûİċøčĨøĐɿĦčĉĥěġĖɿĦûõĦėĞĦČĨĉİþĨû
ďăĨĎĥĉĨ� õĦėĞġčğĥěöʀġċĩĸİęīġõüĦõĞĦöĦěĨþĦěĨċĖĦĜĦĞĉėʃıęĤİċøĲčĲęĖĩĳčĔĦøĞčĦĕıęĤğʀġûďăĨĎĥĉĨõĦė� øħĜĥĒċʃ
İýĒĦĤċĦûþĩěěĨċĖĦ�İøĕĩ�øćĨĉĜĦĞĉėʃ�ěĨċĖĦĜĦĞĉėʃĞĬöĔĦĒ�İďʇčĉʀč�õĦėİöĩĖčĎċďăĨĎĥĉĨõĦėıęĤėĦĖûĦč�ĎċěĨüĦėćʃ
ěĨĒĦõĝʃċĦûěĨċĖĦĜĦĞĉėʃ�ıęĤöʀġİĞčġõĦėěĨüĥĖċĦûěĨċĖĦĜĦĞĉėʃ
� -JOHVJTUJD�GVOEBNFOUBMT��HSBNNBS�HFOFSBM�WPDBCVMBSZ�BOE�UFDIOJDBM�UFSNJOPMPHZ�UISPVHI�
FYBNQMFT� PG� QSBDUJDBM� EFNPOTUSBUJPOT�� UFBDIJOH� TFMFDUFE� UPQJDT� GSPN� UIF� ʺFMET� PG� TDJFODF� BOE� 
UFDIOPMPHZ�BOE�MBCPSBUPSZ��CBTJD�UFSNJOPMPHZ�JO�CJPMPHZ�DIFNJTUSZ�NBUIFNBUJDT�IFBMUI�TDJFODFT�
FUD��� XSJUJOH� MBC� EJSFDUJPOT� BOE� SFQPSUT� TDJFODF� SFWJFXT� BOE� DSJUJRVFT� BOE� TDJFOUJʺD� SFTFBSDI� 
QSPQPTBMT

�������� éæċòĄñèéĈòâāÐāòïāøāüĀÖÐóøĎèöăæñā÷āùäòŞČôÿċæÓčèčôñĄ��� �	�����

 Integrated Lessons of English in Science and Technology
� ĒĥĆčĦıęĤčħİĞčġþĬĈĎċİėĩĖčěĨċĖĦĜĦĞĉėʃĔĦĝĦġĥûõĘĝýĎĥĎĞĕĎĭėćʃċĩĸĞĦĕĦėĊčħĴďĳþʀĳčõĦėĞġč��ıęĤ 
õĦėďėĤõġĎěĨþĦþĩĒĳčġčĦøĉ� ěĨČĩõĦėĎĭėćĦõĦėĎċİėĩĖčěĨċĖĦĜĦĞĉėʃİöʀĦõĥĎİčīĹġğĦõĦėĞġčěĨþĦġīĸč� Ķ� ĞĦČĨĉ 
õĦėĞġčěĨċĖĦĜĦĞĉėʃıęĤİċøĲčĲęĖĩĈʀěĖĔĦĝĦġĥûõĘĝĐɿĦčõĨüõėėĕċĩĸİďʇčėĭďČėėĕ
� �%FWFMPQ�BOE�QSFTFOU�B�TFSJFT�PG�DPNQMFUF�MFTTPOT�PG�&OHMJTI�TDJFODF�UIBU�DBO�CF�BEPQUFE�
GPS�UFBDIJOH�BOE�UIF�GVUVSF�QSPGFTTJPOBM�QSBDUJDF��IPX�UP� JOUFHSBUF�UIF�TDJFODF� MFTTPOT� JOUP�PUIFS�
UFBDIJOH�DPOUFOU��EFNPOTUSBUF�&OHMJTI�MBOHVBHF�TDJFODF�BOE�UFDIOPMPHZ�JOTUSVDUJPO�UISPVHI�DPODSFUF�
BDUJWJUJFT

�������� ÓöāðòĈśÓöāðùāðāòåĎèÐāòùüèċèĆĔüúāöăÙāċØíāÿĎèöăæñā÷āùäòŞ÷ąÐøā���� �	�����

 Pedagogical Content Knowledge in Science Education 
� ġġõıĎĎıĐčõĦėüĥĈõĦėİėĩĖčėĭʀıęĤċĈęġûĳþʀıĐčõĦėüĥĈõĦėİėĩĖčėĭʀėĦĖěĨþĦěĨċĖĦĜĦĞĉėʃ�ĉĦĕğęĥõĞĭĉė
õĦėĜĪõĝĦöĥĹčĒīĹčĄĦč� ĲĈĖčħİĞčġõĦėĎĭėćĦõĦėėĤğěɿĦûøěĦĕėĭʀĳčİčīĹġğĦıęĤøěĦĕėĭʀĳčĜĦĞĉėʃõĦėĞġčĳğʀİğĕĦĤ
ĞĕõĥĎøěĦĕİþīĸġİõĩĸĖěõĥĎõĦėĞġčěĨċĖĦĜĦĞĉėʃ�øěĦĕėĭʀĳčğęĥõĞĭĉė�øěĦĕėĭʀİõĩĸĖěõĥĎĖĬċČěĨČĩĳčõĦėĞġč�øěĦĕėĭʀİõĩĸĖě
õĥĎĐĭʀİėĩĖč�øěĦĕėĭʀİõĩĸĖěõĥĎõĦėěĥĈıęĤõĦėďėĤİĕĨč�İĒīĸġĳþʀĳčõĦėĈħėûþĩěĨĉıęĤõĦėďėĤõġĎěĨþĦþĩĒøėĭěĨċĖĦĜĦĞĉėʃ
ġĖɿĦûĕĩďėĤĞĨċČĨĔĦĒ�
� %FTJHO�B�MFBSOJOH�NBOBHFNFOU�QMBO�JO�TDJFODF�BOE�VTF�MFTTPO�QMBO�BDDPSEBODF�UP�UIF�
CBTJD�FEVDBUJPO�DVSSJDVMVN�CZ�QSFTFOUJOH�UIF�JOUFHSBUJPO�CFUXFFO�TDJFOUJʺD�DPOUFOU�BOE�QFEBHPHZ�
UIBU� TVJU� XJUI� PSJFOUBUJPO� UP� UFBDIJOH� TDJFODF� LOPXMFEHF� PG� TDJFODF� DVSSJDVMVN� LOPXMFEHF� PG� 
UFBDIJOH�TUSBUFHJFT�LOPXMFEHF�PG�MFBSOFS�BOE�LOPXMFEHF�PG�BTTFTTNFOU�GPS�UIFJS�UFBDIJOH�QSPGFTTJPO�
DBSFFS�

�������� ÐāòùĆēüùāòöăæñā÷āùäòŞċÙăÖïāøāüĀÖÐóø��� �	�����

 Science Communication in English 
� ğęĥõõĦėıęĤċĘĝĂĩõĦėĞīĸġĞĦė�ęĥõĝćĤİýĒĦĤöġûĔĦĝĦċĦûěĨċĖĦĜĦĞĉėʃ�õĦėēʅû�ĒĭĈ�ġɿĦč�ıęĤİöĩĖč
ĈʀĦčěĨċĖĦĜĦĞĉėʃ�õĦėıĞĈûøěĦĕøĨĈİğķčİõĩĸĖěõĥĎďėĤİĈķčċĦûěĨċĖĦĜĦĞĉėʃıęĤĞĥûøĕ
� 1SJODJQMFT�BOE�UIFPSJFT�PG�DPNNVOJDBUJPO��UIF�DIBSBDUFSJTUJDT�PG�UIF�MBOHVBHF�PG�TDJFODF��
MJTUFOJOH�TQFBLJOH� SFBEJOH�BOE�XSJUJOH� JO�TDJFODF�� UIF�FYQSFTTJPO�PG� JEFB�BSHVNFOUT�PO�DVSSFOU�
TPDJPƪTDJFOUJʺD�JTTVFT�
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�������� ċæÓčèčôñĄČôÿèöĀäÐòòðùĆēüÐāò×ĀãÐāòċòĄñèòĈśöăæñā÷āùäòŞ� �	�����

 Technology and Innovation Medias of Science Learning
� ċĘĝĂĩıęĤğęĥõõĦėİõĩĸĖěõĥĎčěĥĉõėėĕõĦėĜĪõĝĦ� İċøĲčĲęĖĩõĦėĜĪõĝĦ� ċĥõĝĤığɿûĜĉěėėĝċĩĸ� ��� 
õĦėĎĭėćĦõĦėĜĦĞĉėʃõĦėĞġč�İčīĹġğĦ�ıęĤİċøĲčĲęĖĩĳčõĦėďėĤĖĬõĉʃĳþʀİĒīĸġõĦėĞėʀĦûĞėėøʃčěĥĉõėėĕĞīĸġõĦėİėĩĖč
ėĭʀěĨċĖĦĜĦĞĉėʃ�ďėĤİĔċöġûĞīĸġõĦėİėĩĖčėĭʀ�ğęĥõõĦėġġõıĎĎĞīĸġõĦėİėĩĖčėĭʀ�ğęĥõõĦėİęīġõĳþʀĞīĸġõĦėİėĩĖčėĭʀİĒīĸġõĦė
üĥĈõĦėİėĩĖčėĭʀěĨċĖĦĜĦĞĉėʃ�õĦėĒĥĆčĦıęĤõĦėğĦďėĤĞĨċČĨĔĦĒöġûĞīĸġõĦėİėĩĖčėĭʀ�ėěĕċĥĹû�õĦėďėĤİĕĨčĞīĸġõĦėİėĩĖč
ėĭʀ�ĉĥěġĖɿĦûčěĥĉõėėĕĞīĸġõĦėİėĩĖčėĭʀďėĤİĔċĉɿĦû�Ķ�ĞīĸġĕĥęĉĨĕĩİĈĩĖ�ĞīĸġġĨİęķõċėġčĨõĞʃ�	&�-FBSOJOH
�õĦėİėĩĖčėĭʀĐɿĦč
ĲċėĜĥĒċʃİøęīĸġčċĩĸ� 	.�MFBSOJOH
� ĞīĸġõĦėİėĩĖčėĭʀıġďĒęĨİøþĥč� İċøĲčĲęĖĩİĞĕīġčüėĨû� ğčĥûĞīġİėĩĖčġĨİęķõċėġčĨõĞʃ�
ığęɿûİėĩĖčėĭʀĈʀĦččěĥĉõėėĕıęĤĞīĸġõĦėİėĩĖčėĭʀěĨċĖĦĜĦĞĉėʃ�ĉĥěġĖɿĦûûĦčěĨüĥĖıęĤčěĥĉõėėĕĞīĸġõĦėİėĩĖčėĭʀěĨċĖĦĜĦĞĉėʃ�
đɸõĞėʀĦûĞīĸġõĦėİėĩĖčėĭʀěĨċĖĦĜĦĞĉėʃ� ĐɿĦčõĦėİėĩĖčėĭʀĈʀěĖěĨČĩõĦėċĩĸğęĦõğęĦĖıęĤĒĥĆčĦċĥõĝĤığɿûĜĉěėėĝċĩĸ� ���
ıęĤěĨċĖĦõĦėĞĕĥĖĳğĕɿİõĩĸĖěõĥĎěĨċĖĦĜĦĞĉėʃċĥĸěĴď
� 4UVEZ� UIFPSZ� BOE� QSJODJQMFT� PG� FEVDBUJPOBM� JOOPWBUJPO�� FEVDBUJPOBM� UFDIOPMPHZ�� ��TU� 
DFOUVSZ� TLJMMT�� JOUFHSBUJPO�PG� QFEBHPHJDBM� TDJFODF� DPOUFOU� BOE� BQQMJFE� UFDIOPMPHZ� GPS� JOOPWBUJWF� 
TDJFODF� MFBSOJOH�NBUFSJBMT��TUVEZ� UZQFT�PG� MFBSOJOH�NBUFSJBMT��QSJODJQMFT�PG� MFBSOJOH�NFEJB�EFTJHO��
QSJODJQMFT�GPS�DIPPTJOH�MFBSOJOH�NFEJB�GPS�TDJFODF�MFBSOJOH�NBOBHFNFOU��EFWFMPQNFOU�BOE�ʺOEJOH�
UIF� FʹFDUJWFOFTT� PG� MFBSOJOH�NFEJB� JODMVEJOH� FWBMVBUJOH� MFBSOJOH�NBUFSJBMT�� TUVEZ� FYBNQMFT� PG� 
JOOPWBUJPOT�JO�WBSJPVT�UZQFT�PG�MFBSOJOH�NFEJB�NVMUJNFEJB�FMFDUSPOJD�NFEJB�	F�-FBSOJOH
�MFBSOJOH�WJB�
NPCJMF�QIPOF�	.�MFBSOJOH
�MFBSOJOH�NFEJB�BQQMJDBUJPOT�WJSUVBM�SFBMJUZ�UFDIOPMPHZ�FMFDUSPOJD�UFYUCPPL��
JOOPWBUJPO�MFBSOJOH�DFOUFS�BOE�TDJFODF�MFBSOJOH�NBUFSJBMT��TUVEZ�FYBNQMFT�PG�SFTFBSDI�BOE�JOOPWBUJPOT�
JO�TDJFODF�MFBSOJOH�NBUFSJBMT��QSBDUJDF�DSFBUJOH�TDJFODF�MFBSOJOH�NBUFSJBMT�UISPVHI�MFBSOJOH�JO�B�WBSJFUZ�
PG�XBZT�BOE�EFWFMPQJOH���TU�DFOUVSZ�TLJMMT�BOE�NPEFSO�TDJFODF�PO�HFOFSBM�TDJFODF

�������� ùĀððèāČôÿčÓòÖÖāèċíĆēüíĀáèāÐāòċòĄñèÐāòùüèöăæñā÷āùäòŞ���� �	�����

 Seminar and Project for Science Teaching Development
� ěĨİøėĦĤğʃďʅüüĥĖċĩĸĞɿûĐęõėĤċĎĉɿġõĦėüĥĈõĦėİėĩĖčėĭʀěĨċĖĦĜĦĞĉėʃüĦõõėĤĎěčõĦėěĨüĥĖĳčþĥĹčİėĩĖč�øʀčøěʀĦ�
ĜĪõĝĦøěĦĕėĭʀĒīĹčĄĦčõĦėěĨüĥĖċĦûěĨċĖĦĜĦĞĉėʃ� ěĨċĖĦõĦėĞĕĥĖĳğĕɿİõĩĸĖěõĥĎěĨċĖĦĜĦĞĉėʃċĥĸěĴď� ėĭďıĎĎõĦėěĨüĥĖ
ěĨċĖĦĜĦĞĉėʃ�õĦėĳþʀĞĊĨĉĨěĨİøėĦĤğʃöʀġĕĭęİþĨûďėĨĕĦć�õĦėěĨİøėĦĤğʃöʀġĕĭęİþĨûøĬćĔĦĒ�ėĦĖûĦčěĨüĥĖ�ĎċøěĦĕěĨüĥĖ�ıęĤ
ĐęûĦčěĨþĦõĦėċĩĸİõĩĸĖěöʀġûõĥĎõĦėüĥĈõĦėİėĩĖčėĭʀěĨċĖĦĜĦĞĉėʃ�ĳčďėĤİĈķčċĩĸċĥčĞĕĥĖĉɿġİğĉĬõĦėćʃďʅüüĬĎĥč�ıęĤěĨČĩõĦė
İöĩĖčėĦĖûĦčěĨüĥĖ� ĲĈĖİčʀčõĦėěĨüĥĖċĩĸĉġĎĞčġûĎėĨĎċþĬĕþčċʀġûĊĨĸč� ġĔĨďėĦĖıęõİďęĩĸĖčĐęõĦėěĨİøėĦĤğʃıęĤ 
čħİĞčġĳčþĥĹčİėĩĖč� õĦėİöĩĖčĎċøěĦĕİĒīĸġİĐĖıĒėɿûĦčěĨüĥĖĉęġĈüčõĦėčħİĞčġĐęõĦėěĨüĥĖĳčėĭďıĎĎöġû 
õĦėĞĥĕĕčĦ�ĉėĤğčĥõĊĪûøěĦĕĞħøĥāöġûõĦėěĨüĥĖĉɿġõĦėĒĥĆčĦěĨþĦþĩĒøėĭġĖɿĦûĖĥĸûĖīč�
� "OBMZ[F�GBDUPST�BʹFDUJOH�TDJFODF�MFBSOJOH�NBOBHFNFOU�GSPN�DMBTTSPPN�SFTFBSDI�QSPDFTT��
JORVJSZ�TUVEZ�CBTJD�LOPXMFEHF�PG�TDJFOUJʺD�SFTFBSDI�NPEFSO�TDJFODF�SFHBSEJOH�HFOFSBM�TDJFODF�
UZQFT�PG�TDJFOUJʺD�SFTFBSDI�VTF�PG�TUBUJTUJDT�GPS�RVBOUJUBUJWF�EBUB�BOBMZTJT�RVBMJUBUJWF�EBUB�BOBMZTJT�
SFTFBSDI� SFQPSU� SFTFBSDI� BSUJDMF� BOE� BDBEFNJD�XPSLT� SFMFWBOU� UP� TDJFODF� MFBSOJOH�NBOBHFNFOU� 
DPODFSOJOH�VQ�EP�EBUF�UPQJDT�BOE�SFTFBSDI�XSJUJOH�UFDIOJRVFT�CZ�GPDVTJOH�PO�MPDBM�DPOUFYU�SFTFBSDI��
EJTDVTT�BOE�FYDIBOHF�BOBMZTJT� SFTVMUT�BOE�QSFTFOU� JO�DMBTTSPPN��XSJUF�BO�BSUJDMF� UP�EJTTFNJOBUF� 
SFTFBSDI�XPSL��JODMVEJOH�QSFTFOU�SFTFBSDI�SFTVMUT�BU�B�TFNJOBS��SFDPHOJ[F�UIF�JNQPSUBODF�PG�SFTFBSDI�
UP�UFBDIJOH�QSPGFTTJPO�EFWFMPQNFOU�TVTUBJOBCMZ

�������� ùåăäăČôÿöă×ĀñċíĆēüÐāòíĀáèāÐāòċòĄñèòĈśöăæñā÷āùäòŞ� �	�����

 Statistics and Research for Science Learning Development
� øěĦĕėĭʀĒīĹčĄĦčİõĩĸĖěõĥĎõĦėěĨüĥĖċĦûěĨċĖĦĜĦĞĉėʃĜĪõĝĦ� ěĨċĖĦõĦėĞĕĥĖĳğĕɿİõĩĸĖěõĥĎěĨċĖĦĜĦĞĉėʃċĥĸěĴď�
İĒīĸġďăĨĎĥĉĨõĦėġġõıĎĎěĦûıĐčõĦėċħûĦčěĨüĥĖ� õĦėøʀčøěʀĦ� ċĈęġû� ěĨİøėĦĤğʃĐęĲĈĖĳþʀĞĊĨĉĨĒėėćčĦıęĤĞĊĨĉĨ
ġʀĦûġĨûİĎīĹġûĉʀč� õĦėİöĩĖčėĦĖûĦčġĖɿĦûĕĩėĤĎĎıęĤõĦėİĐĖıĒėɿ� ıęĤčħĴďĎĭėćĦõĦėĳčõĦėüĥĈõĦėİėĩĖčõĦėĞġč
ěĨċĖĦĜĦĞĉėʃĴĈʀ
� #BTJD�LOPXMFEHF�PG�SFTFBSDI�JO�TDJFODF�TUVEJFT�NPEFSO�TDJFODF�SFHBSEJOH�HFOFSBM�TDJFODF�
UP�QSBDUJDF�SFTFBSDI�QMBOOJOH� JORVJSFT�FYQFSJNFOUT�BOBMZTFT�CZ�VTJOH�EFTDSJQUJWF�BOE� JOGFSFOUJBM�
TUBUJTUJDT�XSJUF�TZTUFNBUJD�SFQPSUT�BOE�EJTTFNJOBUJPO��BOE�JOUFHSBUF�UP�TDJFODF�UFBDIJOH
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�������� Ðô÷āùäòŞČôÿüćâúíô÷āùäòŞ�� �	�����

 Mechanics and Thermodynamics
� ğęĥõõĦėüęčĜĦĞĉėʃ�ĒęĜĦĞĉėʃ�ûĦčıęĤĒęĥûûĦč�õĦėĈęıęĤĲĕİĕčĉĥĕ�ěĥĉĬıöķûıõėķû�õęĜĦĞĉėʃöġûĴğę�
øěĦĕėʀġčıęĤġĬćğĒęĜĦĞĉėʃ� õĂöʀġċĩĸĜĭčĖʃöġûġĬćğĒęĜĦĞĉėʃ� ûĦč� ĒęĥûûĦčıęĤøěĦĕėʀġč� õĂöʀġċĩĸğčĪĸûöġû 
ġĬćğĒęĜĦĞĉėʃ�ěĥăüĥõċĦûġĬćğĒęĜĦĞĉėʃ�İøėīĸġûĖčĉʃøěĦĕėʀġčıęĤĞĕėėĊčĤİøėīĸġûċħøěĦĕİĖķč�İġčĲċėďɷıęĤ
õĂöʀġċĩĸĞġûöġûġĬćğĒęĜĦĞĉėʃ�õĂöʀġċĩĸĞĦĕöġûġĬćğĒęĜĦĞĉėʃ�õĦėİďęĩĸĖčĞĊĦčĤıęĤĞĕĈĬęėĤğěɿĦûĞĊĦčĤ
� 1SJODJQMFT�PG�LJOFNBUJDT��EZOBNJDT��XPSL�BOE�FOFSHZ��JNQVMTF�BOE�NPNFOUVN��SJHJE�CPEZ��
ʻVJE�NFDIBOJDT��IFBU�BOE�UIFSNPEZOBNJDT��UIF�[FSP�MBX�PG�UIFSNPEZOBNJDT��XPSL�FOFSHZ�BOE�IFBU��
UIF�ʺSTU�MBX�PG�UIFSNPEZOBNJDT��UIFSNPEZOBNJDT�DZDMF��IFBU�FOHJOF�BOE�DPFʼDJFOU�PG�QFSGPSNBODF�
PG�SFGSJHFSBUPS��FOUSPQZ�BOE�UIF�TFDPOE�MBX�PG�UIFSNPEZOBNJDT��UIF�UIJSE�MBX�PG�UIFSNPEZOBNJDT��
QIBTF�USBOTJUJPO�BOE�FRVJMJCSJVN�CFUXFFO�QIBTFT

�������� ČðŚċúôĒÐďîîŖāČôÿüăċôĒÐæòüèăÐùŞ� �	�����

 Electromagnetics and Electronics
� õĦėěĨİøėĦĤğʃİěõİĉġėʃ�õĂöġûøĭęġĕĎʃıęĤøěĦĕİöʀĕöʀčĞčĦĕĴēēɻĦ�ēęĥõÿʃĴēēɻĦıęĤõĂöġûİõĦĞʃ�ûĦč�
ĒęĥûûĦčıęĤĜĥõĖʃĴēēɻĦ� õėĤıĞĴēēɻĦ� øěĦĕğčĦıčɿčõėĤıĞıęĤĉĥěčħ� øěĦĕüĬĴēēɻĦıęĤĴĈġĨİęķõĉėĨõ� ıĕɿİğęķõ� 
ıėûęġİėčÿʃıęĤõĂöġûĎĨĲġĉʃ�ÿĦěĦėʃĉ�õĦėİğčĩĸĖěčħıĕɿİğęķõ�ěûüėĴēēɻĦõėĤıĞĞęĥĎ�ğĕʀġıďęûĴēēɻĦ�ĞĦėõĪĸûĉĥěčħ�
ĴĈĲġĈ�ıęĤÿĩİčġėʃĴĈĲġĈ�ċėĦčÿĨĞİĉġėʃıęĤõĦėďėĤĖĬõĉʃĳþʀûĦč�ĈĨüĨċĥęİĎīĹġûĉʀč
� 7FDUPS�BOBMZTJT��$PVMPNCƭT�MBX�BOE�FMFDUSJD�ʺFME�JOUFOTJUZ��FMFDUSJD�ʻVY�BOE�(BVTTƭT�MBX��
XPSL� FOFSHZ� BOE� FMFDUSJD� QPUFOUJBM�� DVSSFOU� DVSSFOU� EFOTJUZ� BOE� DPOEVDUPST�� DBQBDJUBODF� BOE� 
EJFMFDUSJDT��NBHOFUJDT��-PSFOU[�GPSDF�MBX�BOE�UIF�#JPUƪ4BWBSU� MBX��NBHOFUJD� JOEVDUJPO��BD�DJSDVJUT��
USBOTGPSNFS��TFNJDPOEVDUPS�EJPEF�BOE�;FOFS�EJPEF��USBOTJTUPS�BOE�JUT�BQQMJDBUJPO��JOUSPEVDUJPO�UP�
EJHJUBM

�������� ÓôĆēè�ċùĄñÖ�ČôÿČùÖ� �	�����

 Waves, Sound, and Light
� õĦėİøęīĸġčċĩĸıĎĎıõěɿûõěĥĈ�õĦėİøęīĸġčċĩĸıĎĎøęīĸč�õĦėĞĥĸčġĖɿĦûġĨĞėĤ�õĦėĞĥĸčċĩĸĊĭõğčɿěû�õĦėĞĥĸčċĩĸĊĭõ
ıėûĎĥûøĥĎ�õĦėĞĥĸčıĎĎøĭɿøěĎ�øęīĸčİøęīĸġčċĩĸ�øęīĸččĨĸû�ĈĨĞİĒġėʃþĥčöġûøęīĸč�õĦėĞĤċʀġč�õĦėıċėõĞġĈ�õĦėİęĩĹĖěİĎč�
õĦėĲĒęĦĴėİÿþĥč�ıĞûİþĨûėĥûĞĩ�ıĞûİþĨûøęīĸč�ıĞûİþĨûøěġčĉĥĕ�İęİÿġėʃ
� 0TDJMMBUJPO� NPUJPO�� XBWF� NPUJPO�� EBNQFE� PTDJMMBUJPOT�� GPSDFE� PTDJMMBUJPOT�� DPVQMFE� 
PTDJMMBUJPOT�� USBWFMMJOH� XBWFT�� TUBOEJOH� XBWFT�� EJTQFSTJPO�� SFʻFDUJPO�� JOUFSGFSFODF�� EJʹSBDUJPO�� 
QPMBSJ[BUJPO��SBZ�PQUJDT��XBWF�PQUJDT��RVBOUVN�PG�MJHIU��MBTFS

�������� îőùăÐùŞñćÓĎúðŚ�� �	�����

 Modern Physics
� ċĘĝĂĩĞĥĕĒĥčČĔĦĒ�ĞĕõĦėþİėġĈĨûİüġėʃ�ďėĦõăõĦėćʃċĤęĬĐɿĦč�ġĤĉġĕĴĢĲĈėİüč�ġĤĉġĕċĩĸĕĩġĨİęķõĉėġč
ğęĦĖĉĥě�õęĜĦĞĉėʃĞĊĨĉĨ�ēɶĞĨõĞʃĲĕİęõĬę�ēɶĞĨõĞʃöġûıöķûİĎīĹġûĉʀč�ĞĦėĉĥěčħĖĨĸûĖěĈ�ĞĕĎĥĉĨčĨěİøęĩĖėʃİĎīĹġûĉʀč�ĴġĲÿĲċď�
õĥĕĕĥčĉĔĦĒėĥûĞĩĳčČėėĕþĦĉĨıęĤõĂõĦėĞęĦĖĉĥěċĦûõĥĕĕĥčĉĔĦĒėĥûĞĩ� õĦėĞęĦĖĉĥěġĥęēĦ� õĦėĞęĦĖĉĥěĎĩĉĦ� 
õĦėĞęĦĖĉĥěıõĕĕĦ�ďăĨõĨėĨĖĦčĨěİøęĩĖėʃ�ıĎĎüħęġûčĨěİøęĩĖėʃ
� 5IFPSZ� PG� SFMBUJWJUZ� 4DIS�EJOHFS� FRVBUJPO� UVOOFMJOH� QIFOPNFOB� IZESPHFO� BUPN� 
NVMUJ�FMFDUSPO�BUPNT�TUBUJTUJDBM�NFDIBOJDT�QIZTJDT�PG�NPMFDVMFT�JOUSPEVDUJPO�UP�QIZTJDT�PG�TPMJET� 
TVQFSDPOEVDUJWJUZ�CBTJD�OVDMFBS�QSPQFSUJFT�JTPUPQFT�OBUVSBM�SBEJPBDUJWJUZ�BOE�SBEJPBDUJWF�EFDBZ�MBX�
BMQIB�EFDBZ�CFUB�EFDBZ�HBNNB�EFDBZ�OVDMFBS�SFBDUJPOT�OVDMFBS�NPEFMT
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�������� èāčèċæÓčèčôñĄċéĆĔüÖäśè� �	�����

 Introduction to Nanotechnology
� øěĦĕğĕĦĖıęĤďėĤěĥĉĨöġûčĦĲčİċøĲčĲęĖĩ�öʀġüħõĥĈĒīĹčĄĦčöġûİċøĲčĲęĖĩĳčďʅüüĬĎĥčıęĤøěĦĕüħİďʇč
öġûčĦĲčİċøĲčĲęĖĩ� ĔĦĒėěĕċĨĜċĦûıęĤĞĊĦčĔĦĒöġûčĦĲčİċøĲčĲęĖĩöġûĲęõ� õĂõĦėİďęĩĸĖčėĤĈĥĎöčĦĈ� 
ĐęöġûďėĦõăõĦėćʃøěġčĉĥĕıęĤĞĕĎĥĉĨĳğĕɿ�Ķ� öġûěĥĞĈĬĳčėĤĈĥĎčĦĲč� ĉĥěġĖɿĦûěĥĞĈĬčĦĲčċĩĸĕĩĲøėûĞėʀĦûıĎĎ� 
������ ıęĤ���ĕĨĉĨ� čĦĲčİċøĲčĲęĖĩĳčČėėĕþĦĉĨ� õėĤĎěčõĦėĞĥûİøėĦĤğʃĲøėûĞėʀĦûčĦĲč� İċøčĨøõĦėěĨİøėĦĤğʃ� 
ĒīĹčĐĨěıęĤĲøėûĞėʀĦûöġûěĥĞĈĬčĦĲč�čĦĲčġĨİęķõċėġčĨõĞʃ�ěĥĞĈĬıĕɿİğęķõčĦĲč�ıęĤ�čĦĲčĲēĲĉčĨõĞʃ
� %FʺOJUJPO�BOE�IJTUPSZ�PG�OBOPUFDIOPMPHZ�� GVOEBNFOUBM� MJNJUBUJPOT�PG�DVSSFOU� UFDIOPMPHZ� 
BOE�OFDFTTJUZ�PG�OBOPUFDIOPMPHZ��PWFSWJFX�EJSFDUJPO�BOE�TUBUVT�PG�XPSME�OBOPUFDIOPMPHZ��TDBMJOH�
MBX��RVBOUVN�FʹFDU�BOE�OPWFM�QSPQFSUJFT�PG�NBUFSJBM�JO�OBOPTDBMF��FYBNQMFT�PG�OBOPNBUFSJBMT�XJUI�
�ƪ��ƪ��ƪ� BOE��ƪEJNFOTJPOBM� TUSVDUVSF�� OBOPUFDIOPMPHZ� JO�OBUVSF�� OBOPGBCSJDBUJPO� UFDIOJRVFT��
DIBSBDUFSJ[BUJPO� UFDIOJRVFT� GPS� TVSGBDF� BOE� TUSVDUVSF� PG� OBOPNBUFSJBMT�� OBOPFMFDUSPOJDT�� 
OBOPNBHOFUJDT�NBUFSJBMT��OBOPQIPUPOJDT

�������� îőùăÐùŞéòòñāÐā÷ċéĆĔüÖäśè� �	�����

 Introduction to Atmospheric Physics
� ġĬĉĬčĨĖĕěĨċĖĦİĎīĹġûĉʀč� ĎėėĖĦõĦĜıęĤġûøʃďėĤõġĎöġûĎėėĖĦõĦĜ� ėĥûĞĩüĦõĈěûġĦċĨĉĖʃ� ġĬćğĔĭĕĨ�
ĕěęġĦõĦĜıęĤõĦėİõĨĈęĕ�ĒęĥûûĦčęĕ�øěĦĕþīĹčĳčġĦõĦĜ�ğĖĈčĹħĳčõʀġčİĕúıęĤğĖĦĈčĹħēɻĦ� İĞĊĩĖėĔĦĒıęĤ
õĦėİøęīĸġčċĩĸöġûĕěęġĦõĦĜ�õĦėİøęīĸġčċĩĸöġûĎėėĖĦõĦĜİčīĸġûĕĦüĦõõĦėğĕĬčöġûĲęõ�õĦėİďęĩĸĖčıďęûöġûĞĔĦĒ
ĔĭĕĨġĦõĦĜ�
� "O�JOUSPEVDUJPO�UP�NFUFPSPMPHZ��BUNPTQIFSF�BOE�BUNPTQIFSJD�DPNQPTJUJPO��TPMBS�SBEJBUJPO��
UFNQFSBUVSF��BJS�NBTT�BOE�XJOE�GPSNBUJPO��XJOE�QPXFS��IVNJEJUZ��DMPVE�ESPQMFUT�BOE�QSFDJQJUBUJPO��
IZESPTUBUJD�TUBCJMJUZ�BOE�DPOWFDUJPO�PG�BJS�NBTT��EZOBNJDT�PG�UIF�BUNPTQIFSF�PO�B�SPUBUJOH�FBSUI��
DMJNBUF�DIBOHFT

�������� ċæÓčèčôñĄíôĀÖÖāè� �	�����

 Energy Technology
� õĂċĦûġĬćğĒęĜĦĞĉėʃ�ğęĥõõĦėċĦûēɶĞĨõĞʃċĩĸİõĩĸĖěöʀġûõĥĎĈʀĦčĒęĥûûĦčıęĤİċøĲčĲęĖĩĒęĥûûĦč�ęĥõĝćĤ
İýĒĦĤöġûığęɿûĒęĥûûĦčĉɿĦû�Ķ�ıęĤõĦėčħĴďĳþʀ�ĒęĥûûĦčüĦõİþīĹġİĒęĨûďɶĲĉėİęĩĖĕ�ĒęĥûûĦččĨěİøęĩĖėʃ� 	ďăĨõĨėĨĖĦ
čĨěİøęĩĖėʃēɶþþĥčıęĤēɶěþĥč
�İÿęęʃİþīĹġİĒęĨû�ĒęĥûûĦčıĞûġĦċĨĉĖʃ�ığęɿûĒęĥûûĦčċĈıċčĉɿĦû�Ķ�ĎċøěĦĕ�ıęĤİčīĹġğĦ
ďėĤİĈķččɿĦĞčĳüċĩĸİõĩĸĖěöʀġûõĥĎõĦėĒĥĆčĦĒęĥûûĦčċĈıċčėĤĈĥĎğʀġûďăĨĎĥĉĨõĦėěĨüĥĖ�ıęĤøěĦĕİďʇčĴďĴĈʀõĦėďėĤĖĬõĉʃ
ĳþʀûĦčĳčĔĦøİõĝĉėõėėĕıęĤĔĦøġĬĉĞĦğõėėĕ
� 5IFSNPEZOBNJDT� MBX�� QIZTJDT� QSJODJQMF� SFMBUFE� UP� FOFSHZ� BOE� FOFSHZ� UFDIOPMPHZ�� 
DIBSBDUFSJTUJDT�PG�FOFSHZ�TPVSDFT�BOE�UIFJS�BQQMJDBUJPO��FOFSHZ�GSPN�QFUSPMFVN�GVFM�OVDMFBS�FOFSHZ�
	ʺTTJPO�BOE�GVTJPO�OVDMFBS�SFBDUJPO
�GVFM�DFMM�TPMBS�FOFSHZ�SFOFXBCMF�FOFSHZ�TPVSDFT��UIF�QSFTFOU�
BSUJDMFT�BOE�JOUFSFTUJOH�JTTVFT�SFMBUFE�UP�EFWFMPQNFOU�PG�SFOFXBCMF�FOFSHZ�UFDIOPMPHZ�JO�SFTFBSDI�
MBCPSBUPSZ�MFWFM�BOE�UIFJS�GFBTJCJMJUZ�PO�BQQMJDBUJPO�UP�BHSJDVMUVSF�TFDUPS�BOE�JOEVTUSZ�TFDUPS

�������� îőùăÐùŞùĂúòĀéòŚāÖÐāñðèćøñŞ� �	�����

 Physics for the Human Body
� øħĜĥĒċʃ�ĕĦĉėĄĦčöġûĕčĬĝĖʃıęĤĕĦĉėĦĞɿěč�üęĜĦĞĉėʃöġûėɿĦûõĦĖ�õĦėİøęīĸġčĴğě�øĬćĞĕĎĥĉĨċĦûõę
öġûėɿĦûõĦĖ� õęʀĦĕİčīĹġ� İĕıċĎġęĨÿĪĕ� ĒęĥûûĦč� øěĦĕėʀġč� õĦėûĦč� ıęĤõħęĥûöġûėɿĦûõĦĖ� øěĦĕĈĥčöġûĴğę� 
õĦėĴğęöġûöġûĴğęĳčėɿĦûõĦĖ� ıęĤõĦėİøęīĸġčċĩĸöġûöġûĴğę� ėĤĎĎğĥěĳüıęĤğęġĈİęīġĈďġĈıęĤõĦėğĦĖĳü� 
İĞĩĖû�øħĒĭĈ�ıęĤõĦėĴĈʀĖĨč�ıĞû�ĉĦ�ıęĤõĦėĕġûİğķč�øĬćĞĕĎĥĉĨċĦûĴēēɻĦıęĤıĕɿİğęķõ
� 5FSNJOPMPHZ�UIF�TUBOEBSE�IVNBO�BOE�TDBMJOH��TUBUJDT�PG�UIF�CPEZ��NPUJPO��NFDIBOJDBM�
QSPQFSUJFT�PG� UIF�CPEZ��NVTDMFT��NFUBCPMJTN�� FOFSHZ� IFBU�XPSL� BOE�QPXFS�PG� UIF�CPEZ�� ʻVJE� 
QSFTTVSF�ʻVJE�ʻPX�JO�UIF�CPEZ�BOE�NPUJPO�JO�ʻVJET��DBSEJPWBTDVMBS�TZTUFN��MVOHT�BOE�CSFBUIJOH��
TPVOE�TQFFDI�BOE�IFBSJOH��MJHIU�FZFT�BOE�WJTJPO��FMFDUSJDBM�BOE�NBHOFUJD�QSPQFSUJFT
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�������� ÐāòêòÿñćÐäŞĎÙśùðāòŞäčîèùĂúòĀéÐāòæãôüÖîőùăÐùŞ� �	�����

 Smartphone Application for Physics Experiments
� ğęĥõõĦėċħûĦčöġûİÿčİÿġėʃěĥĈøěĦĕİėɿû� õĦėğĕĬč� İĞĩĖû� øěĦĕĈĥč� ĞčĦĕıĕɿİğęķõ� ıęĤıĞûĎč 
ĞĕĦėʃĉĲēč� õĦėĉĨĈĉĥĹûıęĤõĦėďėĤĖĬõĉʃĳþʀûĦčıġďĒęĨİøþĥč� õĦėďėĤĖĬõĉʃĳþʀĞĕĦėʃĉĲēčİÿčİÿġėʃİďʇčİøėīĸġûĕīġěĥĈ
ĳčõĦėċĈęġûěĨċĖĦĜĦĞĉėʃēɶĞĨõĞʃ�õĦėġġõıĎĎõĦėċĈęġûěĨċĖĦĜĦĞĉėʃĲĈĖĳþʀĞĕĦėʃĉĲēčİÿčİÿġėʃ
� 1SJODJQMFT�PG�BDDFMFSBUJPO�TFOTPS��HZSPTDPQF�TFOTPS��BDPVTUJD�TFOTPS��CBSPNFUFS�TFOTPS��
NBHOFUPNFUFS�TFOTPS��BOE�BNCJFOU�MJHIU�TFOTPS��JOTUBMMBUJPO�BOE�VTBHF�PG�BQQMJDBUJPOT��UIF�TNBSUQIPOF�
TFOTPST�BQQMJDBUJPO�BT�B�UPPM�GPS�TDJFODFƪQIZTJDT��FYQFSJNFOUBM�TDJFODF�EFTJHO�CZ�VTJOH�TNBSUQIPOF�
TFOTPST

�������� úĀöÑśüċØíāÿæāÖãśāèîőùăÐùŞ� �	�����

 Selected Topics in Physics
� ěĨċĖĦõĦėøěĦĕõʀĦěğčʀĦċĦûĈʀĦčēɶĞĨõĞʃ�ĳčďėĤİĈķčċĩĸĞħøĥāıęĤĴĈʀėĥĎøěĦĕĞčĳüĳčďʅüüĬĎĥč
� 'SPOUJFS�JO�1IZTJDT�SFHBSEJOH�TJHOJʺDBODF�BOE�DVSSFOU�UPQJDT�PG�JOUFSFTU

�������� Ðāò×ĀãÐāòċòĄñèòĈśæāÖċÓðĄ� �	�����

 Learning Management of Chemistry
� ċĘĝĂĩõĦėİėĩĖčėĭʀıęĤıčěøĨĈĳčõĦėüĥĈõĦėİėĩĖčėĭʀ� ČėėĕþĦĉĨöġûěĨþĦİøĕĩ� İďɻĦğĕĦĖ�õĦėüĥĈõĦėİėĩĖčėĭʀ
İøĕĩ�ıčěøĨĈİøĕĩċĩĸøęĦĈİøęīĸġč�ěĨČĩıęĤõęěĨČĩõĦėüĥĈõĦėİėĩĖčėĭʀİøĕĩ�õĦėďėĤİĕĨčĐęõĦėİėĩĖčėĭʀİøĕĩ�Ğīĸġ�İċøĲčĲęĖĩ
ıęĤığęɿûõĦėİėĩĖčėĭʀĞħğėĥĎõĦėüĥĈõĦėİėĩĖčėĭʀİøĕĩ�õĦėġġõıĎĎ�õĨüõėėĕõĦėİėĩĖčėĭʀĳğʀĞġĈøęʀġûõĥĎıčěøĨĈċĦûİøĕĩ�
õĦėđɸõďăĨĎĥĉĨõĦėüĥĈõĦėİėĩĖčėĭʀİøĕĩ� õĦėġġõıĎĎõĨüõėėĕõĦėİėĩĖčėĭʀİčīĹġğĦĞĦėĤċĦûİøĕĩ� ěĨČĩıęĤõĦėüĥĈõĦėİėĩĖčėĭʀ
İčīĹġğĦĞĦėĤİøĕĩċĩĸğęĦõğęĦĖıęĤıĎĎĎĭėćĦõĦėöʀĦĕĜĦĞĉėʃ�
� -FBSOJOH� UIFPSZ� BOE� DPODFQUT� JO� MFBSOJOH�NBOBHFNFOU�� OBUVSF� PG� DIFNJTUSZ�� (PBM� PG� 
UFBDIJOH�DIFNJTUSZ��BMUFSOBUJWF�DPODFQUJPOT�JO�DIFNJTUSZ��UFBDIJOH�NFUIPET�BOE�UFBDIJOH�TUSBUFHJFT�
JO� DIFNJTUSZ�� MFBSOJOH� BTTFTTNFOU� JO� DIFNJTUSZ�� NFEJB�� UFDIOPMPHZ� BOE� MFBSOJOH� SFTPVSDFT� GPS� 
UFBDIJOH� DIFNJTUSZ�� EFTJHO� B� MFBSOJOH� BDUJWJUZ� UIBU� JT� TVJUBCMF� GPS� DIFNJTUSZ� DPODFQU�� QSBDUJDF� JO� 
UFBDIJOH� QIZTJD�� EFTJHOJOH� BDUJWJUJFT� UP� MFBSO� UIF� DPOUFOUT� PG� DIFNJTUSZ�� NFUIPE� BOE� MFBSOJOH� 
NBOBHFNFOUT�PG�WBSJPVT�DIFNJDBM�DPOUFOU�BOE�JOUFHSBUFE�DIFNJTUSZ�DPOUFOU�BDSPTT�TDJFODFT

�������� ÓöāðêôüãïĀñæāÖċÓðĄČôÿÐāò×ĀãÐāòùāòċÓðĄüĀèäòāñ�� �	�����

 Chemical Safety and Hazardous Waste Management
� õĦėĎėĨğĦėėĤĎĎõĦėüĥĈõĦėøěĦĕďęġĈĔĥĖ�ėĤĎĎõĦėüĥĈõĦėĞĦėİøĕĩ�øĬćĞĕĎĥĉĨİõĩĸĖěõĥĎĞĦėİøĕĩġĥčĉėĦĖ�
İġõĞĦėöʀġĕĭęøěĦĕďęġĈĔĥĖċĦûİøĕĩ�ġĬďõėćʃďɻġûõĥčġĥčĉėĦĖĞɿěčĎĬøøę�ėĤĎĎüħıčõıęĤõĦėüĥĈİõķĎĞĦėİøĕĩıęĤ
öġûİĞĩĖġĥčĉėĦĖ�ėĤĎĎõĦėďėĤİĕĨčıęĤĎėĨğĦėüĥĈõĦėøěĦĕİĞĩĸĖûõĥĎĞĦėİøĕĩ�ıĐčýĬõİýĨčıęĤõĦėėĤûĥĎİğĉĬýĬõİýĨč
üĦõĞĦėİøĕĩ�ġĥčĉėĦĖ�ėĤĎĎõĦėĎėĨğĦėüĥĈõĦėġĬĎĥĉĨİğĉĬ�ėĤĎĎõĦėĉėěüĞġĎøěĦĕďęġĈĔĥĖ�õĦėĞīĸġĞĦėøěĦĕİĞĩĸĖû�
õĦėďĄĕĒĖĦĎĦęİĎīĹġûĉʀč�ġĦþĩěġčĦĕĥĖıęĤĞĔĦĒıěĈęʀġĕĳčõĦėċħûĦč�
� 4FDVSJUZ�NBOBHFNFOU�TZTUFN�BENJOJTUSBUJPO��DIFNJDBM�NBOBHFNFOU�TZTUFN��QSPQFSUJFT�PG�
IB[BSEPVT�DIFNJDBMT��TBGFUZ�EBUB�TIFFU�	4%4
��QFSTPOBM�QSPUFDUJWF�FRVJQNFOU�	11&
��SFDPHOJUJPO�BOE�
TUPSBHF� PG� DIFNJDBMT� BOE� IB[BSEPVT�XBTUF�� BDDJEFOUBM� QSFWFOUJPO�NBOBHFNFOU� GSPN� DIFNJDBMT��
FWBMVBUJPO�BOE�NBOBHFNFOU�TZTUFN�GPS�DIFNJDBM�SJTL��FNFSHFODZ�QMBO�BOE�SFTQPOTF�GSPN�IB[BSEPVT�
DIFNJDBMT��SJTL�DPNNVOJDBUJPO��ʺSTU�BJE��BDDJEFOUBM�NBOBHFNFOU�BOE�TBGFUZ�JOTQFDUJPO�IFBMUI�BOE�
FOWJSPONFOU
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�������� ùāòċÓðĄĎèÙĄöăäêòÿ×ĂöĀè� �	�����

 Chemistry in Daily Life
� ĞĦėİøĕĩĳčġĦğĦėıęĤİøėīĸġûĈīĸĕ� ĞĦėďėĬûıĉɿûġĦğĦė� ĐęĨĉĔĥćąʃİĞėĨĕġĦğĦė� İøĕĩĳčĖĦ� ĞĦėİĞĒĉĨĈ� 
ĞĦėİøĕĩĳčĐęĨĉĔĥćąʃİøėīĸġûĞħġĦû�ĞĦėċħøěĦĕĞĤġĦĈ�ĞĦėİøĕĩċĦûõĦėİõĝĉė�ĞĥāęĥõĝćʃıęĤďɻĦĖİĉīġčġĥčĉėĦĖ
ĎčĔĦþčĤĎėėüĬĔĥćąʃ�ĐęõėĤċĎöġûĞĦėİøĕĩ�ĒĨĝıęĤġĥčĉėĦĖöġûĞĦėİøĕĩĉɿġĞĨĸûıěĈęʀġĕ�
� 'PPE�BOE�CFWFSBHF�DIFNJDBMT��GPPE�BEEJUJWFT��GPPE�TVQQMFNFOUT��DIFNJTUSZ�JO�UIF�NFEJDJOF�
DBCJOFU��OBSDPUJDT��DIFNJTUSZ�JO�DPTNFUJDT��DMFBOJOH�BHFOUT��DIFNJTUSZ�JO�BHSJDVMUVSF��IB[BSE�QJDUPHSBN�
BOE� MBCFMT� PO� QBDLBHJOH� DPOUBJOFST�� FʹFDUT� PG� DIFNJDBMT�� UPYJD� BOE� IBSNGVM� DIFNJDBMT� PG� UIF� 
FOWJSPONFOU

�������� úśüÖêÞăéĀäăÐāòċùðĆüè×òăÖĎèöăÙāċÓðĄ� �	�����

 Virtual Laboratory in Chemistry
� ĎċčĽĦ� ıčěøĨĈěĨċĖĦĜĦĞĉėʃõĦėİėĩĖčėĭʀİċøĲčĲęĖĩĞĦėĞčİċĜıęĤõĦėĞīĸġĞĦė� õĦėċĈęġûĳčğʀġû 
ďăĨĎĥĉĨõĦėİøĕĩıęĤğʀġûďăĨĎĥĉĨõĦėİĞĕīġčĳčĲėûİėĩĖč� õĦėĞėʀĦûıĎĎüħęġûõĦėċĈęġûċĦûİøĕĩıęĤıĎĎđɸõğĥĈ 
ğʀġûďăĨĎĥĉĨõĦėİĞĕīġč�ĲďėıõėĕøėġõĲøĴĈęʃċĦûİøĕĩ�ĲďėıõėĕüħęġûĲøėûĞėʀĦûċĦûİøĕĩ�ıĎĎüĽĦęġûõĦėċĈęġû�
ıĕɿıĎĎıĐčċĩĸöʀġøěĦĕ� ıĕɿıĎĎİčīĹġİėīĸġû� õĦėėĤĎĬõĦėċĈęġûõėĤĈĦč� İėīĸġûėĦě� õĦėüĽĦęġû�ĔĦĒİøęīĸġčĴğě 
øęĨďěĨĈĩĲġ�
� *OUSPEVDUJPO�� MFBSOJOH� TDJFODF� DPODFQUT�� JOGPSNBUJPO� BOE� DPNNVOJDBUJPO� UFDIOPMPHZ�� 
FYQFSJNFOUT�JO�DIFNJDBM�MBCPSBUPSJFT�BOE�WJSUVBM�MBCPSBUPSJFT�JO�TDIPPM��DIFNJDBM�FYQFSJNFOU�NPEFMJOH�
BOE� WJSUVBM� MBCPSBUPSZ� FYFSDJTFT�� DIFNJDBM� DSPDPEJMF� QSPHSBN�� DIFNESBX� QSPHSBN�� FYQFSJNFOUBM�
NPEFMT��NFTTBHF�NBQ� UFNQMBUFT�� TUPSZCPBSET�� TUPSZMJOF� UFNQMBUFT�� JEFOUJʺDBUJPO� PG� FYQFSJNFOUT��
TJNVMBUJPO�BOJNBUJPO��WJEFP�DMJQT

�������� ùāòëôăäïĀâàŞçòòðÙāäă� �	�����

 Natural Products 
� øěĦĕĞħøĥāöġûĞĦėĐęĨĉĔĥćąʃČėėĕþĦĉĨ� õĦėüħıčõõęĬɿĕĐęĨĉĔĥćąʃČėėĕþĦĉĨĲĈĖěĨČĩþĩěĞĥûİøėĦĤğʃ� 
õĦėěĨİøėĦĤğʃĲøėûĞėʀĦûĞĦėĐęĨĉĔĥćąʃČėėĕþĦĉĨĲĈĖěĨČĩċĦûõĦĖĔĦĒ�ěĨČĩċĦûİøĕĩ�õĦėĒĨĞĭüčʃİġõęĥõĝćʃĞĦėİøĕĩĈʀěĖ
ěĨČĩõĦėċĦûĞİďõĲċėĞĲøďɷ� õĦėĜĪõĝĦõėĤĎěčõĦėċĦûþĩěĞĥûİøėĦĤğʃöġûĞĦėþĩěĲĕİęõĬęĳčĒīþ� ıęĤõĦėčħĞĦėĞõĥĈ
ĐęĨĉĔĥćąʃČėėĕþĦĉĨĴďĳþʀďėĤĲĖþčʃ�čĹħĕĥčğġĕėĤİğĖİĒīĸġĞĬöĔĦĒ
� 4JHOJʺDBODF� PG� OBUVSBM� DPNQPVOET� DMBTTJʺDBUJPO� PG� OBUVSBM� DPNQPVOET� CBTFE� PO� 
CJPTZOUIFUJD� QBUIXBZT� TUSVDUVSFT� EFUFSNJOBUJPO� CZ� QIZTJDBM� NFUIPET� DIFNJDBM� NFUIPET�� 
TQFDUSPTDPQJD�NFUIPE�PG�DIFNJDBM�JEFOUJʺDBUJPO��TUVEZJOH�PG�CJPTZOUIFTJT�QBUIXBZT�PG�CJPNPMFDVMFT�
JO�QMBOUT�BOE�OBUVSBM�QSPEVDUT�FYUSBDU�VUJMJ[BUJPO��FTTFOUJBM�PJM�GPS�IFBMUI

�������� ċÓðĄÑüÖÚĈêòāčðċôÐćôČôÿċÚèċÚüòŞ� �	�����

 Chemistry of Supramolecular and Sensors
� čĨĖĦĕıęĤøěĦĕėĭʀĒīĹčĄĦčöġûİøĕĩİõĩĸĖěõĥĎÿĭďėĦĲĕİęõĬę�ĲøġġėʃĈĨİčþĥčıęĤõĦėüĥĎõĥčıĎĎıĕɿõĬāıüıęĤ
ęĭõõĬāıü� ġĥčĉėõĨėĨĖĦöġûÿĭďėĦĲĕİęõĬę� õĦėėěĕĉĥěõĥčİġû� ĲĢĞĉʃċĩĸüĥĎĴġġġčĎěõ� ĲĢĞĉʃċĩĸüĥĎĴġġġčęĎ� 
ĲĢĞĉʃĴĈċġďɶõ� ĲøėĲĕüĩčĨõİÿčİÿġėʃ� ēęĭġġĲėüĩčĨõİÿčİÿġėʃ� İÿčİÿġėʃċĦûİøĕĩĴēēɻĦ� İċøčĨøĞħğėĥĎõĦėěĨİøėĦĤğʃ 
ÿĭďėĦĲĕİęõĬę�ėěĕċĥĹûõĦėğĦøɿĦøûċĩĸüĥĎõĥčöġûĲĢĞĉʃƪİõĞĉʃ�õĦėďėĤĖĬõĉʃĳþʀÿĭďėĦĲĕİęõĬęİďʇčİÿčİÿġėʃİøĕĩ�
� %FʺOJUJPO� BOE� CBTJD� LOPXMFEHF� PG� TVQSBNPMFDVMBS� DIFNJTUSZ� DPPSEJOBUJPO� BOE� UIF� 
MPDLƪBOEƪLFZ� BOBMPHZ� TVQSBNPMFDVMBS� JOUFSBDUJPOT� TFMGƪBTTFNCMZ� DBUJPOƪCJOEJOH� IPTUT� BOJPOƪ 
CJOEJOH� IPTUT� EJUPQJD� IPTUT� DISPNPHFOJD� TFOTPS� ʻVPSPHFOJD� TFOTPS� FMFDUSPDIFNJDBM� TFOTPS� 
UFDIOJRVFT� GPS� TVQSBNPMFDVMF� BOBMZTJT� JODMVEJOH� EFUFSNJOBUJPO� PG� IPTUƪHVFTU� CJOEJOH� DPOTUBOU� 
BQQMJDBUJPO�PG�TVQSBNPMFDVMF�BT�DIFNJDBM�TFOTPST



  179

�������� ċÓðĄêòÿñćÐäŞùĂúòĀéùćÑïāí� �	�����

 Applied Chemistry for Health
� ĎċĎĦċıęĤøěĦĕĞħøĥāöġûĲĔþčþĩěİøĕĩĉɿġĞĬöĔĦĒ� ġĦğĦėİĒīĸġĞĬöĔĦĒ� ýęĦõĲĔþčĦõĦė� ĔĦěĤ 
ċĬĒĲĔþčĦõĦė�õĦėĉėěüěĨİøėĦĤğʃġĖɿĦûûɿĦĖĲĈĖĳþʀøěĦĕėĭʀċĦûİøĕĩ�İĒīĸġĞɿûİĞėĨĕĞĬöġčĦĕĥĖċĩĸĈĩċĦûĈʀĦčĲĔþčĦõĦėıęĤ
ĞĬöĔĦĒ�ıęĤğęĥõõĦėöġû�QPJOUƪPGƪDBSF�UFTUJOH
� 3PMF� BOE� JNQPSUBODF� PG� CJPDIFNJDBM� OVUSJUJPO� JO� IFBMUI�� GPPE� GPS� IFBMUI�� GPPE� MBCFM�� 
NBMOVUSJUJPO��TJNQMF�BOBMZTJT�VTJOH�DIFNJDBM�LOPXMFEHF�UP�QSPNPUF�HPPE�IZHJFOF�JO�OVUSJUJPO��BOE�
IFBMUI�BOE�QSJODJQMF�PG�QPJOUƪPGƪDBSF�UFTUJOH

�������� ċÓðĄüāúāò� �	�����

 Food Chemistry
� ĞɿěčďėĤõġĎıęĤõĦėİďęĩĸĖčıďęûċĦûİøĕĩöġûġĦğĦėõɿġčıęĤğęĥûõĦėďėĬûıĉɿû� øěĦĕĞĥĕĒĥčČʃ� öġû
õĦėİďęĩĸĖčıďęûċĦûþĩěİøĕĩċĩĸĕĩĐęĉɿġøĬćøɿĦċĦûġĦğĦėıęĤĲĔþčĦõĦėĐęöġûĞĦėİøĕĩċĩĸĳþʀďėĬûıĉɿûġĦğĦė�õęĴõöġû
ďăĨõĨėĨĖĦİøĕĩċĩĸĞħøĥāĉɿġõĦėİďęĩĸĖčıďęûċĦûİøĕĩıęĤþĩěİøĕĩöġûġûøʃďėĤõġĎġĦğĦėõɿġčıęĤğęĥûõĦėďėĬûıĉɿû
� $PNQPTJUJPO�BOE�DIFNJDBM�DIBOHFT�PG�GPPE�CFGPSF�BOE�BGUFS�GPPE�QSFQBSBUJPO��SFMBUJPOTIJQ�
PG�CJPDIFNJDBM�DIBOHFT�BʹFDUJOH�OVUSJUJPOBM� WBMVF�BOE�OVUSJUJPO��FʹFDU�PG�DIFNJDBMT�VTFE� JO� GPPE�
QSFQBSBUJPO��UIF�DIFNJDBM�NFDIBOJTNT�UIBU�BʹFDU�DIFNJDBM�BOE�CJPDIFNJDBM�DIBOHF�PG�GPPE�CFGPSF�
BOE�BGUFS�GPPE�QSFQBSBUJPO

�������� ÐāòêòÿñćÐäŞĎÙśÓüðíăöċäüòŞĎèæāÖċÓðĄ� �	�����

 Computational Application in Chemistry
� ċĘĝĂĩıęĤďăĨĎĥĉĨõĦėĈʀĦčİøĕĩøġĕĒĨěİĉġėʃĈʀĦčõĦėİėĩĖčõĦėĞġč� õĦėĳþʀĲďėıõėĕĞħİėķüėĭď� ğėīġ
ĲďėıõėĕõĦėüħęġûĲĕİęõĬęċĦûİøĕĩĳčõĦėİėĩĖčõĦėĞġčİøĕĩ� õĦėĞėʀĦûĞīĸġõĦėİėĩĖčėĭʀİõĕġġčĴęčʃ� õĦėĞėʀĦûİõĕ�
$IBU�#PU�ĎčĴęčʃ�ĞħğėĥĎĞĕĦėʃċĲēč�
� 5IFPSZ�BOE�QSBDUJDF�PG�DPNQVUFS�DIFNJTUSZ�JO�UFBDIJOH�BOE�MFBSOJOH�VTJOH�QBDLBHF�QSPHSBN�
PS�DIFNJDBM�NPMFDVMBS�TJNVMBUJPO�QSPHSBN�JO�DIFNJTUSZ�UFBDIJOH��DSFBUJPO�PG�MFBSOJOH�NBUFSJBMT�GPS�
POMJOF�HBNFT��DSFBUJOH�DIBU�CPU�HBNFT�PO�MJOF�GPS�TNBSUQIPOFT

�������� ċÚèċÚüòŞæāÖċÓðĄČôÿďéčüċÚèċÚüòŞ� �	�����

 Chemical Sensors and Biosensor
 ğęĥõõĦė�ġûøʃďėĤõġĎ�ıęĤõĦėüħıčõþčĨĈöġûİÿčİÿġėʃċĦûİøĕĩıęĤĴĎĲġİÿčİÿġėʃ�ĉĥěþĩĹěĥĈ�ďėĤĞĨċČĨĔĦĒ
öġûİÿčİÿġėʃ�İÿčİÿġėʃİþĨûıĞû�İÿčİÿġėʃĴēēɻĦİøĕĩ�ĴĎĲġİÿčİÿġėʃ�øĦďĦÿĨċĩē�ĒėʁġõÿĨĕĨĉĩĹ�İÿčİÿġėʃ�ėĤĎĎĉėěüüĥĎ
ěĥĈõęĨĸč�üĕĭõġĨİęķõċėġčĨõĞʃ�õĦėďėĤĖĬõĉʃ�İÿčİÿġėʃĳčċĦûõĦėĉėěüěĥĈĞĦėİøĕĩıęĤĞĦėþĩěİøĕĩ
� 1SJODJQMFT��DPNQPTJUJPO�BOE�DMBTTJʺDBUJPO�PG�DIFNJDBM�TFOTPST�BOE�CJPTFOTPST��QFSGPSNBODF�
JOEJDBUPS�PG�TFOTPST��PQUJDBM�TFOTPST��DIFNJDBM�TFOTPST��CJPTFOTPST��DBQBDJUJWF�QSPYJNJUZ�TFOTPS��PEPS�
EFUFDU�NPOJUPSJOH��FMFDUSPOJD�OPTF��BQQMJDBUJPO�PG�TFOTPST�GPS�DIFNJDBM�BOE�CJPDIFNJDBM�EFUFDUJPO

�������� ċæÓèăÓÐāòČñÐæāÖċÓðĄ� �	�����

 Chemical Separation Techniques
� ċĘĝĂĩıęĤďėĤİĔċõĦėıĖõ� õĦėİĉėĩĖĕĉĥěġĖɿĦûċĦûİøĕĩċĩĸċĥčĞĕĥĖ� İċøčĨøċĩĸċĥčĞĕĥĖİĒīĸġõĦėıĖõċĦû
İøĕĩ�õĦėĉõĉĤõġč�õĦėĞõĥĈ�õĦėõęĥĸč� ĲøėĕĦĲċõėĦēɷöġûİğęěďėĤĞĨċČĨĔĦĒĞĭû� ĲøėĕĦĲċõėĦēɷıĎĎþĥĹčĎĦûċĩĸĕĩ
ďėĤĞĨċČĨĔĦĒĞĭû�ĲøėĕĦĲċõėĦēɷöġûİğęěİğčīġüĬĈěĨõĘĉ�ıõʁĞĲøėĕĦĲċõėĦēɷ�øĦĒĨęęĦėĩ�ġĨİęķõĲċėĲēėĨÿĨĞ�İċøčĨø
õĦėıĖõġīĸčċĩĸċĥčĞĕĥĖ�
� 5IFPSZ�BOE�DMBTTJʺDBUJPO��NPEFSO�DIFNJDBM� TBNQMF�QSFQBSBUJPO��NPEFSO� UFDIOJRVF� GPS�
DIFNJDBM�TFQBSBUJPO��QSFDJQJUBUJPO��FYUSBDUJPO��EJTUJMMBUJPO��IJHIƪQFSGPSNBODF�MJRVJE�DISPNBUPHSBQIZ��
IJHI�QFSGPSNBODF�UIJOƪMBZFS�DISPNBUPHSBQIZ��HBT�DISPNBUPHSBQIZ��TVQFSDSJUJDBM�̒ VJE�DISPNBUPHSBQIZ��
DBQJMMBSZ�FMFDUSPQIPSFTJT��NPEFSO�NFUIPET�GPS�TFQBSBUJPO
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�������� öĀùãć÷āùäòŞċéĆĔüÖäśè� �	�����

 Introduction to Materials Science
� ďėĤěĥĉĨöġûěĥĞĈĬ�ĞĕĎĥĉĨĒīĹčĄĦčċĦûõĦĖĔĦĒ�ĲøėûĞėʀĦûĐęĪõöġûěĥĞĈĬĉɿĦû�Ķ�İþɿč�ĲęğĤ�İÿėĦĕĨõĞʃıęĤ
ĒġęĨİĕġėʃ�ĲęğĤıęĤĲęğĤĐĞĕ�õĦėİďęĩĸĖčıďęûİēĞöġûĲęğĤıęĤİÿėĦĕĨõĞʃ�õĦėĞĥûİøėĦĤğʃıęĤõėĤĎěčõĦėİĉėĩĖĕ
ĒġęĨİĕġėʃ�õĦėďėĤĖĬõĉʃĳþʀĒġęĨİĕġėʃ�čĦĲčøġĕĒġĞĨĉ�ĞĕĎĥĉĨöġûěĥĞĈĬıęĤõĦėďėĤĖĬõĉʃĳþʀ�
� )JTUPSZ�PG�NBUFSJBM��CBTJD�QIZTJDBM�QSPQFSUJFT��DSZTUBM�TUSVDUVSF�PG�NBUFSJBMT�TVDI�BT�NFUBMT��
DFSBNJDT�BOE�QPMZNFS��NFUBMT�BOE�BMMPZT��QIBTF�USBOTGPSNBUJPO�PG�NFUBMT�BOE�DFSBNJDT��TZOUIFTJT�
BOE�QSPDFTTJOH�PG�QPMZNFS��QPMZNFS�BQQMJDBUJPOT��OBOPDPNQPTJUFT�QSPQFSUJFT�PG�NBUFSJBMT�BOE�UIFJS�
BQQMJDBUJPOT

�������� úĀöÑśüċØíāÿæāÖãśāèċÓðĄ� �	�����

 Selected Topics in Chemistry
� ěĨċĖĦõĦėøěĦĕõʀĦěğčʀĦċĦûĈʀĦčİøĕĩ�ĳčďėĤİĈķčċĩĸĞħøĥāıęĤĴĈʀėĥĎøěĦĕĞčĳüĳčďʅüüĬĎĥč
� 'SPOUJFS�JO�$IFNJTUSZ�SFHBSEJOH�TJHOJʺDBODF�BOE�DVSSFOU�UPQJDT�PG�JOUFSFTU

�������� ċæÓèăÓċØíāÿæāÖÙĄööăæñā� �	�����

� 4QFDJȾD�#JPMPHJDBM�5FDIOJRVFT
� ğęĥõõĦėİċøčĨøİýĒĦĤċĦûþĩěěĨċĖĦ�ğęĥõõĦėıęĤõĦėċĽĦûĦčöġûİøėīĸġûĕīġİýĒĦĤċĩĸĳþʀĳčõĦėĜĪõĝĦěĨüĥĖ
ċĦûþĩěěĨċĖĦ� õĦėİõķĎėěĎėěĕıęĤõĦėİõķĎėĥõĝĦĉĥěġĖɿĦû� õĦėİĉėĩĖĕĞĴęĈʃİčīĹġİĖīĸġĞĥĉěʃıęĤĒīþİĒīĸġĜĪõĝĦĔĦĖĳĉʀ
õęʀġûüĬęċėėĜčʃ�õĦėċĽĦĞĴęĈʃĊĦěė�õĦėĖʀġĕĞĩİÿęęʃ�õĦėĞĉĥēēɾĞĥĉěʃ�õĦėĈġûĳĞĞĥĉěʃ�õĦėĉĥĈİčīĹġİĖīĸġ�õĦėıþɿİĖīġõ
ıöķû�İċøčĨøõĦėċħĳğʀďęġĈİþīĹġ�õĦėİĒĦĤİęĩĹĖûİčīĹġİĖīĸġ�ďăĨĎĥĉĨõĦėċĩĸİõĩĸĖěöʀġû�õĦėġġõıĎĎõĦėüĥĈõĦėİėĩĖčėĭʀ�ıęĤ
õĦėĜĪõĝĦčġõĞĊĦčċĩĸ
� 1SJODJQMFT�JO�TQFDJʺD�CJPMPHJDBM�UFDIOJRVFT��QSJODJQMFT�BOE�GVODUJPOT�PG�TQFDJʺD�JOTUSVNFOUT�
VTFE�JO�CJPMPHJDBM�SFTFBSDI�TUVEJFT��DPMMFDUJPO�BOE�TUPSBHF�PG�TBNQMFT��QSFQBSBUJPO�PG�BOJNBM�BOE�
QMBOU�UJTTVF�TMJEFT�GPS�TUVEZ�VOEFS�B�NJDSPTDPQF��NBLJOH�QFSNBOFOU�TMJEFT��DFMM�TUBJOJOH��UBYJEFSNZ��
DMFBSJOH� BOE� TUBJOJOH�� TFDUJPOJOH�� GSFF[F� ESZJOH�� TUFSJMJ[BUJPO� UFDIOJRVFT�� UJTTVF� DVMUVSF�� SFMBUFE� 
FYQFSJNFOUT��MFBSOJOH�NBOBHFNFOU�EFTJHO�BOE�ʺFME�USJQT

�������� ×ćôÙĄööăæñāæĀēöďê� �	�����

 General Microbiology
� ďėĤěĥĉĨöġûüĬęþĩěěĨċĖĦ�ėĭďėɿĦûęĥõĝćĤċĥĸěĴďöġûüĬęĨčċėĩĖʃ�õĦėİĒĦĤİęĩĹĖûüĬęĨčċėĩĖʃ�õĦėİüėĨāĒĥčČĬʃıęĤ
õĦėİĉĨĎĲĉöġûüĬęĨčċėĩĖʃ�õĦėüħıčõüĬęĨčċėĩĖʃġġõİďʇčğĕěĈğĕĭɿ�İĕıċĎġęĨÿĪĕ�ĒĥčČĬĜĦĞĉėʃ�ĴěėĥĞ�ěĨČĩċĦûüĬęþĩěěĨċĖĦ�
õĦėøěĎøĬĕüĬęĨčċėĩĖʃ� ĖĦďăĨþĩěčĤıęĤõĦėĈīĹġĖĦ� üĬęþĩěěĨċĖĦĞĨĸûıěĈęʀġĕ� üĬęþĩěěĨċĖĦċĦûġĦğĦė� üĬęþĩěěĨċĖĦċĦû
ġĬĉĞĦğõėėĕ�ĔĭĕĨøĬʀĕõĥčöġûėɿĦûõĦĖĉɿġİþīĹġĲėø�ĲėøċĩĸİõĨĈüĦõİþīĹġıĎøċĩİėĩĖ�õĦėĳþʀıęĤõĦėĈĭıęėĥõĝĦİøėīĸġûĕīġĒīĹč
ĄĦčĳčğʀġûďăĨĎĥĉĨõĦėüĬęþĩěěĨċĖĦ�õĦėİõķĎėĥõĝĦüĬęĨčċėĩĖʃ�ďăĨĎĥĉĨõĦėċĩĸİõĩĸĖěöʀġû�
� )JTUPSZ�PG�NJDSPCJPMPHZ��NPSQIPMPHZ�PG�NJDSPPSHBOJTN��DVMUJWBUJPO�SFQSPEVDUJPO�BOE�HSPXUI�
PG�NJDSPPSHBOJTNT��DMBTTJʺDBUJPO�PG�NJDSPPSHBOJTNT��NJDSPCJBM�NFUBCPMJTN��NJDSPCJBM�HFOFUJDT��WJSVT��
NFUIPET�JO�NJDSPCJPMPHZ��DPOUSPM�PG�NJDSPPSHBOJTNT��BOUJCJPUJDT�BOE�ESVH�SFTJTUBODF��FOWJSPONFOUBM�
NJDSPCJPMPHZ�� GPPE�NJDSPCJPMPHZ�� JOEVTUSJBM� NJDSPCJPMPHZ�� JNNVOJUZ� BOE� JOGFDUJPO�� CBDUFSJB� BOE� 
EJTFBTFT��NFUIPET�PG�VTJOH�BOE�NBJOUFOBODF�CBTJD�FRVJQNFOU�JO�NJDSPCJPMPHJDBM�MBCPSBUPSZ��TUPSBHF�
PG�NJDSPPSHBOJTNT��SFMBUFE�FYQFSJNFOUT
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�������� öăæñā÷āùäòŞČôÿċæÓčèčôñĄÐāò×ĀãÐāòùăēÖČöãôśüð� �	�����

 Environmental Management Science and Technology
� čĨĖĦĕ�øěĦĕĞĽĦøĥāıęĤďėĤİĔċöġûĞĨĸûıěĈęʀġĕ�øěĦĕĞĥĕĒĥčČʃėĤğěɿĦûĕčĬĝĖʃıęĤĞĨĸûıěĈęʀġĕ�ďėĤİĔċ
ıęĤõĦėĞĽĦėěüĞĨĸûıěĈęʀġĕ�ĈĥþčĩċĦûĞĨĸûıěĈęʀġĕ�ĞĦİğĉĬ�ĐęõėĤċĎıęĤıčěċĦûďɻġûõĥčďʅāğĦĞĨĸûıěĈęʀġĕĳčėĤĈĥĎ
ĔĭĕĨĔĦøıęĤėĤĈĥĎĞĦõę�õĦėġčĬėĥõĝʃċėĥĒĖĦõėČėėĕþĦĉĨ�ĔĥĖĒĨĎĥĉĨċĦûČėėĕþĦĉĨ�ıęĤİċøĲčĲęĖĩõĦėüĥĈõĦėďʅāğĦ
ĞĨĸûıěĈęʀġĕĉĦĕğęĥõõĦėĒĥĆčĦċĩĸĖĥĸûĖīč�ďăĨĎĥĉĨõĦėċĩĸİõĩĸĖěöʀġû
� %FʺOJUJPO� JNQPSUBODF� BOE� UZQFT� PG� FOWJSPONFOUT�� UIF� SFMBUJPOTIJQ� CFUXFFO� IVNBOT� 
BOE� UIF�FOWJSPONFOU�� UZQF� BOE�FOWJSPONFOUBM� TVSWFZ�� FOWJSPONFOUBM� JOEFY�� DBVTFT� JNQBDUT� BOE�
QSFWFOUJWF� BQQSPBDIFT� UP� FOWJSPONFOUBM� QSPCMFNT� BU� UIF� SFHJPOBM� BOE� JOUFSOBUJPOBM� MFWFMT�� 
DPOTFSWBUJPO� PG� OBUVSBM� SFTPVSDFT�� OBUVSBM� EJTBTUFST�� BOE� UFDIOPMPHZ� UP�NBOBHF� FOWJSPONFOUBM� 
QSPCMFNT�JO�BDDPSEBODF�XJUI�UIF�QSJODJQMFT�PG�TVTUBJOBCMF�EFWFMPQNFOU��SFMBUFE�FYQFSJNFOUT

�������� ÓöāðúôāÐúôāñæāÖÙĄöïāíČôÿÐāòüèćòĀÐøŞ� �	�����

 Biodiversity and Conservation
� ğęĥõõĦėĒīĹčĄĦčöġûøěĦĕğęĦõğęĦĖċĦûþĩěĔĦĒ� øěĦĕğęĦõğęĦĖöġûĞĦĖĒĥčČĬʃ� øěĦĕğęĦõğęĦĖ
öġûėĤĎĎčĨİěĜ�øěĦĕğęĦõğęĦĖöġûĒīþĞĥĉěʃıęĤüĬęĨčċėĩĖʃ�øěĦĕğęĦõğęĦĖċĦûþĩěĔĦĒċĦûċĤİę�øěĦĕğęĦõğęĦĖ 
ċĦûþĩěĔĦĒċĦûõĦėİõĝĉė�ęĥõĝćĤċʀġûĊĨĸčöġûøěĦĕğęĦõğęĦĖċĦûþĩěĔĦĒċĩĸİõĩĸĖěöʀġûõĥĎďėĤİċĜĴċĖ�õĦėĞĭāİĞĩĖ
øěĦĕğęĦõğęĦĖċĦûþĩěĔĦĒ�õĦėüĥĈõĦėıęĤõĦėġčĬėĥõĝʃøěĦĕğęĦõğęĦĖċĦûþĩěĔĦĒ
� #BTJD�QSJODJQMFT�PG�CJPEJWFSTJUZ��WBSJFUZ�PG�TQFDJFT��FDPTZTUFN�EJWFSTJUZ��EJWFSTJUZ�PG�QMBOUT�
BOJNBMT� BOE�NJDSPPSHBOJTNT��NBSJOF� CJPEJWFSTJUZ�� BHSJDVMUVSBM� CJPEJWFSTJUZ�� MPDBM� DIBSBDUFSJTUJDT� PG�
CJPEJWFSTJUZ�SFMBUFE�UP�5IBJMBOE��CJPEJWFSTJUZ�MPTT��CJPEJWFSTJUZ�NBOBHFNFOU�BOE�DPOTFSWBUJPO

�������� ċæÓčèčôñĄÙĄöïāíùðĀñĎúðŚČôÿčðċãôċ÷òøßÐă×éĄÚĄ×Ą�� �	�����

 Modern Biotechnology and BCG Economy Model
� İċøĲčĲęĖĩþĩěĔĦĒıęĤõėĤĎěčõĦėċĦûěĨĜěõėėĕþĩěĔĦĒ�øěĦĕďęġĈĔĥĖċĦûþĩěĔĦĒ�İċøĲčĲęĖĩþĩěĔĦĒ
ĞĕĥĖĳğĕɿċĦûĈʀĦčġĦğĦė�õĦėİõĝĉė�ĞĨĸûıěĈęʀġĕ�ĞĬöĔĦĒıęĤõĦėıĒċĖʃ�ĐęĨĉĔĥćąʃüĦõİċøĲčĲęĖĩþĩěĔĦĒ�ĲĕİĈę
İĜėĝĄõĨüĎĩÿĩüĩ�İĜėĝĄõĨüþĩěĔĦĒ�ďăĨĎĥĉĨõĦėċĩĸİõĩĸĖěöʀġû�õĦėġġõıĎĎõĦėüĥĈõĦėİėĩĖčėĭʀıęĤõĦėĜĪõĝĦčġõĞĊĦčċĩĸ
� #JPUFDIOPMPHZ�BOE�CJPFOHJOFFSJOH�1SPDFTTFT��CJPTBGFUZ��NPEFSO�CJPUFDIOPMPHZ�JO�GPPE�
BHSJDVMUVSF� FOWJSPONFOU� IFBMUI� BOE�NFEJDJOF�� CJPUFDIOPMPHZ� QSPEVDUT�� #$(� FDPOPNZ�NPEFM�� 
CJPMPHJDBM�FDPOPNZ��SFMBUFE�FYQFSJNFOUT��MFBSOJOH�NBOBHFNFOU�EFTJHO�BOE�ʺFME�USJQT

�������� ÙĄööăæñāïāÓùèāðčãñĎÙśČúôŚÖöăæñāÐāòÙćðÙèċíĆēüÐāòċòĄñèòĈśäôüãÙĄöăä� �	�����

 Field Biology Using Community Resources for Lifelong Learning
� ğęĥõõĦėüĥĈõĦėİėĩĖčėĭʀþĩěěĨċĖĦ� ığęɿûěĨċĖĦõĦėþĬĕþč� ĞĥûøĕığɿûõĦėİėĩĖčėĭʀ� õĦėĜĪõĝĦĉęġĈþĩěĨĉ� 
õĦėĕĩĞɿěčėɿěĕöġûİøėīġöɿĦĖõĥĎığęɿûěĨċĖĦõĦėþĬĕþč� ıčěċĦûõĦėüĥĈõĦėĜĪõĝĦčġõėĤĎĎİĒīĸġĞɿûİĞėĨĕõĦėİėĩĖčėĭʀ
ĉęġĈþĩěĨĉ�õĦėġġõıĎĎõĦėüĥĈõĦėİėĩĖčėĭʀþĩěěĨċĖĦĲĈĖĳþʀığęɿûěĨċĖĦõĦėþĬĕþč�ıęĤõĦėĜĪõĝĦčġõĞĊĦčċĩĸ
� 1SJODJQMFT�PG�CJPMPHZ�MFBSOJOH�NBOBHFNFOU��DPNNVOJUZ�TDJFODF�SFTPVSDFT��MFBSOJOH�TPDJFUZ��
MJGFMPOH�FEVDBUJPO��OFUXPSLJOH�QBSUJDJQBUJPO�XJUI�DPNNVOJUZ�TDJFODF�SFTPVSDFT��OPO�GPSNBM�FEVDBUJPO�
NBOBHFNFOU�BQQSPBDIFT�UP�QSPNPUF�MJGFMPOH�MFBSOJOH��CJPMPHZ�MFBSOJOH�NBOBHFNFOU�EFTJHO�CZ�VTJOH�
DPNNVOJUZ�TDJFODF�SFTPVSDFT�BOE�ʺFME�USJQT
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�������� ÙĄöîőùăÐùŞ� �	�����

 Biophysics
� ğęĥõõĦėıęĤěĨČĩõĦėēɶĞĨõĞʃċĩĸĳþʀİĒīĸġĜĪõĝĦėĤĎĎċĦûþĩěěĨċĖĦöġûĞĨĸûĕĩþĩěĨĉ� ďėĦõăõĦėćʃċĦûõĦĖĔĦĒ
ıęĤõėĤĎěčõĦėċĦûõĦĖĔĦĒĳčėĤĈĥĎĲĕİęõĬę�İÿęęʃ�İčīĹġİĖīĸġ�ıęĤėɿĦûõĦĖöġûĞĨĸûĕĩþĩěĨĉ�þĩěēɶĞĨõĞʃĳčþĩěĨĉďėĤüħěĥč�
ĞğěĨċĖĦõĦėċĩĸİõĩĸĖěöʀġûõĥĎþĩěěĨċĖĦİþĨûďėĨĕĦćıęĤėĤĎĎ�ďăĨĎĥĉĨõĦėċĩĸİõĩĸĖěöʀġû�ıęĤõĦėĜĪõĝĦčġõĞĊĦčċĩĸ
� 1SJODJQMFT�BOE�NFUIPET�PG�QIZTJDT�VTFE�UP�TUVEZ�CJPMPHJDBM�TZTUFNT�PG�MJWJOH�PSHBOJTNT��
QIZTJDBM�QIFOPNFOB�BOE�QIZTJDBM�QSPDFTTFT�BU�UIF�NPMFDVMBS�DFMMVMBS�UJTTVF�BOE�QIZTJDBM�MFWFM�PG�
MJWJOH�PSHBOJTNT��CJPQIZTJDT�JO�FWFSZEBZ�MJGF��JOUFSEJTDJQMJOBSZ�TUVEJFT�SFMBUFE�UP�RVBOUJUBUJWF�BOE�TZTUFNT�
CJPMPHZ��SFMBUFE�FYQFSJNFOUT�BOE�ʺFME�USJQT

�������� ×ăäöăæñā÷āùäòŞ� �	�����

� 4DJFOUJȾD�.JOE
� ďėĤěĥĉĨĜĦĞĉėʃıęĤďėĥþāĦěĨċĖĦĜĦĞĉėʃ�ĴüıġčĉʃöġûěĨċĖĦĜĦĞĉėʃ�ƪ�øěĦĕęʀĕİğęěĳčþĥĖþčĤ�ĉĥěġĖɿĦû
ċĩĸøęĬĕİøėīġ� ıčěċĦûĞĕĥĖĳğĕɿĞĭɿěĨċĖĦĜĦĞĉėʃ� ġĨĞėĔĦĒõĥĎõĦėėĤĈĕċĬčüĦõĎĬøøęĔĦĖčġõ� õĦėďăĨĎĥĉĨċĦû
ěĨċĖĦĜĦĞĉėʃċĩĸĈĩõĥĎõĦėĳþʀěĨċĖĦĜĦĞĉėʃĳčċĦûċĩĸĐĨĈ�øěĦĕėĥĎĐĨĈþġĎċĦûěĨċĖĦĜĦĞĉėʃ�øěĦĕġĖĦõėĭʀúɿĦıĕě���ĉĥěġĖɿĦû
õĦėěĨüĥĖċĩĸęĹħĞĕĥĖ�İĕīĸġčĨĖĦĖěĨċĖĦĜĦĞĉėʃõęĦĖİďʇčøěĦĕüėĨû
� )JTUPSZ�BOE�QIJMPTPQIZ�PG�TDJFODF��HJBOUT�PG�TDJFODF�ƪ�GBJMVSFT�WJDUPSJFT�PCTDVSF�FYBNQMFT��
NPEFSO�BQQSPBDIFT�UP�TDJFODF�GSFFEPN�WT��UIJSE�QBSUZ�GVOEJOH��HPPE�TDJFOUJʺD�QSBDUJDF�WT��BCVTF�PG�
TDJFODF��SFTQPOTJCJMJUZ�JO�TDJFODF��DVSJPTJUZ�LJMMT�UIF�DBU�DVUUJOH�FEHF�SFTFBSDI�FYBNQMFT��XIFO�TDJFODF�
ʺDUJPO�CFDPNFT�SFBMJUZ

�������� ùðüÖ�×ăäĎ×ČôÿÐāòċòĄñèòĈś� �	�����

 Brain, Mind and Learning
� õĦĖěĨĔĦøöġûĞĕġû� õĦėİėĩĖčėĭʀıęĤĞĕġû� õĦėİėĩĖčėĭʀıęĤõĦėüĭûĳü� üĨĉĳüıęĤõĦėİėĩĖčėĭʀ� ĒĥĆčĦõĦė 
õĦėėĭʀøĨĈ�õĦėĈĭıęıęĤĒĥĆčĦĞĕġûİĒīĸġõĦėĒĥĆčĦĞĕėėĊčĤõĦėİėĩĖčėĭʀ�
� #SBJO� BOBUPNZ�� MFBSOJOH� BOE� UIF� CSBJO�� MFBSOJOH� BOE�NPUJWBUJPO�� NJOE� BOE� MFBSOJOH�� 
DPHOJUJWF� EFWFMPQNFOU�� DBSF� BOE� EFWFMPQNFOU� PG� UIF� CSBJO� GPS� UIF� EFWFMPQNFOU� PG� MFBSOJOH� 
DPNQFUFODJFT

�������� êòÿùāæöăæñā÷āùäòŞČôÿÐāòċòĄñèòĈśčãñĎÙśùðüÖċêŢèßāè� �	�����

� /FVSPTDJFODF�BOE�#SBJO�CBTFE�-FBSOJOH
� ďėĤĞĦċþĩěěĨċĖĦöġûĒĘĉĨõėėĕ�ďėĤĞĦċěĨċĖĦĜĦĞĉėʃıęĤøěĦĕĐĨĈďõĉĨĳčĒĥĆčĦõĦė�õĦėİėĩĖčėĭʀĲĈĖ
ĳþʀĞĕġûİďʇčĄĦč�õĦėĒĥĆčĦõĨüõėėĕõĦėİėĩĖčėĭʀěĨċĖĦĜĦĞĉėʃĉĦĕıčěøĨĈõĦėĳþʀĞĕġûİďʇčĄĦč
� #FIBWJPSBM�OFVSPCJPMPHZ��OFVSPTDJFODF�BOE�EFWFMPQNFOUBM�EJTPSEFST��CSBJO�CBTFE�MFBSOJOH��
EFWFMPQNFOU�PG�TDJFODF�MFBSOJOH�BDUJWJUJFT�CBTFE�PO�CSBJO�CBTFE�DPODFQUT

�������� úĀöÑśüċØíāÿæāÖãśāèÙĄööăæñā� �	�����

 Selected Topics in Biology
� ěĨċĖĦõĦėøěĦĕõʀĦěğčʀĦċĦûĈʀĦčþĩěěĨċĖĦ�ĳčďėĤİĈķčċĩĸĞħøĥāıęĤĴĈʀėĥĎøěĦĕĞčĳüĳčďʅüüĬĎĥč
� 'SPOUJFS�JO�#JPMPHZ�SFHBSEJOH�TJHOJʺDBODF�BOE�DVSSFOU�UPQJDT�PG�JOUFSFTU
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�������� Ðāò×ĀãÐāòÑśüðĈôÑèāãĎúÜŚæāÖÐāò÷ąÐøā� �	�����

 Big Data Management in Education
� ıčěøěĦĕøĨĈöġûöʀġĕĭęöčĦĈĳğāɿ�ĞĊĦďʅĉĖõėėĕĞħğėĥĎõĦėüĥĈõĦėöʀġĕĭęöčĦĈĳğāɿ�õĦėěĨİøėĦĤğʃıęĤ
čħİĞčġöʀġĕĭęöčĦĈĳğāɿ�õėĤĎěčõĦėěĨČĩİėĩĖčėĭʀöġûİøėīĸġûüĥõėĞħğėĥĎöʀġĕĭęöčĦĈĳğāɿ�İøėīĸġûĕīġĞħğėĥĎöʀġĕĭęöčĦĈ
ĳğāɿ�õĦėěĨİøėĦĤğʃİþĨûċħčĦĖĞħğėĥĎöʀġĕĭęöčĦĈĳğāɿ�ċĨĜċĦûûĦčěĨüĥĖĈʀĦčöʀġĕĭęöčĦĈĳğāɿ�õėćĩĜĪõĝĦöʀġĕĭęöčĦĈ
ĳğāɿċĦûõĦėĜĪõĝĦ�õĦėďėĤĖĬõĉʃĳþʀûĦčöʀġĕĭęöčĦĈĳğāɿ�õĦėďėĥĎøěĦĕİöʀĦĳüöġûİğĕīġûöʀġĕĭęĞħğėĥĎøėĭıęĤčĥõİėĩĖč
� #BTJT�DPODFQU�PG�CJH�EBUB��CJH�EBUB�NBOBHFNFOU�BSDIJUFDUVSF��BOBMZUJDT�BOE�QSFTFOU�CJH�
EBUB��NBDIJOF�MFBSOJOH�NFUIPET�GPS�CJH�EBUB��CJH�EBUB�UPPMT��CJH�EBUB�QSFEJDUJWF�BOBMZUJDT��CJH�EBUB�
SFTFBSDI�EJSFDUJPO��DBTF�TUVEZ�PG�CJH�EBUB�NBOBHFNFOU�JO�FEVDBUJPO��CJH�EBUB�BQQMJDBUJPOT��JNQSPWJOH�
TUVEFOU�BOE�UFBDIFS�VOEFSTUBOEJOH�XJUI�EBUB�NJOJOH�

�������� êŠÜÜāêòÿãăøßŞæāÖÐāò÷ąÐøā� �	�����

� "SUJȾDJBM�*OUFMMJHFODF�	"*
�&EVDBUJPO
 ıčěøĨĈĳčõĦėĒĥĆčĦďʅāāĦďėĤĈĨĝĄʃ�ġûøʃďėĤõġĎıęĤėĭďıĎĎöġûďʅāāĦďėĤĈĨĝĄʃ�ğęĥõõĦėöġûďʅāāĦ
ďėĤĈĨĝĄʃċĦûõĦėĜĪõĝĦ� õĦėėĥĎėĭʀďʅāāĦďėĤĈĨĝĄʃ� ıęĤõĦėĲĉʀĉġĎėĤğěɿĦûĕčĬĝĖʃõĥĎøġĕĒĨěİĉġėʃ� ĐęõėĤċĎöġû
ďʅāāĦďėĤĈĨĝĄʃ�õĦėüĥĈõĦėİėĩĖčėĭʀĲĈĖĳþʀďʅāğĦİďʇčĄĦč�õĦėĳþʀøěĦĕøĨĈĞėʀĦûĞėėøʃ�õĦėøĨĈİþĨûěĨĒĦõĝʃ�õĦėøĨĈİþĨû
ġġõıĎĎıęĤõĦėøĨĈİþĨûøħčěćõĥĎøěĦĕĞĥĕĒĥčČʃċĦûďʅāāĦďėĤĈĨĝĄʃ�üėĨĖČėėĕďʅāāĦďėĤĈĨĝĄʃ�öʀġĒĨüĦėćĦıęĤ
ġčĦøĉöġûďʅāāĦďėĤĈĨĝĄʃ
� (VJEFMJOFT�GPS�"SUJʺDJBM� JOUFMMJHFODF��DPNQPOFOU�BOE�NPEFM�PG�BSUJʺDJBM� JOUFMMJHFODF��CBTJD�
DPODFQU�PG�"SUJʺDJBM�JOUFMMJHFODF�GPS�FEVDBUJPO��"SUJʺDJBM�JOUFMMJHFODF�QFSDFQUJPO�BOE�IVNBO�DPNQVUFS�
JOUFSBDUJPO��JNQBDU�PG�"SUJʺDJBM�JOUFMMJHFODF��1#-��*EFOUJGZ�BOE�VTF�DSFBUJWF�BOE�DSJUJDBM�UIJOLJOH�EFTJHO�
UIJOLJOH�EBUB�ʻVFODZ�BOE�DPNQVUBUJPOBM�UIJOLJOH�BT�UIFZ�SFMBUF�UP�"SUJʺDJBM�JOUFMMJHFODF�BQQMJDBUJPOT��
BSUJʺDJBM�JOUFMMJHFODF�FUIJDT��"SUJʺDJBM�JOUFMMJHFODF�DPOTJEFSBUJPOT�BOE�UIF�GVUVSF�

�������� öăæñāÐāòúćŚèñèäŞċíĆēüÐāò÷ąÐøā� �	�����

 Educational Robotics 
� ıčěøĨĈĒīĹčĄĦčěĨċĖĦõĦėğĬɿčĖčĉʃ� õĦėİöĩĖčĲďėıõėĕøġĕĒĨěİĉġėʃ� ĒīĹčĄĦčěûüėĴēēɻĦ� ĴĕĲøė
øġčĲċėęİęġėʃıęĤõĦėđɸõďăĨĎĥĉĨ� İÿčİÿġėʃ� ĉĥěöĥĎİøęīĸġč�ğĬɿčĖčĉʃıöčõę� İēɹġûıęĤėĤĎĎċĦûõę�õĦėġġõıĎĎ 
ğĬɿčĖčĉʃċĦûõĦėĜĪõĝĦ�õĦėďėĤĖĬõĉʃĳþʀďʅāāĦďėĤĈĨĝĄʃĳčğĬɿčĖčĉʃ
� #BTJDT� DPODFQU� PG� SPCPUJDT�� DPNQVUFS� QSPHSBNJOH�� CBTJD� PG� FMFDUSPOJD� DJSDVJUT�� 
NJDSPDPOUSPMMFS�BOE�QSBDUJDVN��TFOTPS��BDUVBUPST��NBOJQVMBUPST��FEVDBUJPOBM�SPCPU�EFTJHO��BQQMJDBUJPOT�
PG�BSUJʺDJBM�JOUFMMJHFODF�JO�SPCPUT�

�������� üăèċæüòŞċèĒäÑüÖùòòíùăēÖĎèöăæñā÷āùäòŞ÷ąÐøā�� �	�����

  Internet of Things in Science Education
� ıčěøĨĈöġûġĨčİċġėʃİčķĉöġûĞėėĒĞĨĸû� ĞĊĦďʅĉĖõėėĕöġûġĨčİċġėʃİčķĉöġûĞėėĒĞĨĸû� øěĦĕėĭʀĒīĹčĄĦč 
İõĩĸĖěõĥĎġĨİęķõċėġčĨõĞʃ� õĦėĳþʀûĦčĉĥěėĥĎėĭʀıęĤġĬďõėćʃõĦėİöĩĖčĲďėıõėĕĳčėĤĎĎđʅûĉĥě� õĦėĞīĸġĞĦėıĎĎĴėʀĞĦĖ�
ĲďėĲĉøġę� õĦėüĥĈİõķĎöʀġĕĭęıęĤøěĦĕďęġĈĔĥĖ� õĦėďėĤĖĬõĉʃĳþʀġĨčİċġėʃİčķĉöġûĞėėĒĞĨĸûĳčþĩěĨĉďėĤüħěĥčıęĤ 
þĥĹčİėĩĖč�
� $PODFQU� PG� JOUFSOFU� PG� UIJOHT�� JOUFSOFU� PG� UIJOHT� BSDIJUFDUVSF�� CBTJD� LOPXMFEHF� PG� 
FMFDUSPOJDT��*NQMFNFOUBUJPO�PG�TFOTPST�BOE�QSPHSBNNJOH�EFWJDFT�JO�FNCFEEFE�TZTUFNT��XJSFMFTT�
DPNNVOJDBUJPO��QSPUPDPM��EBUBCBTF�TFDVSJUZ��BQQMJDBUJPOT�PG�JOUFSOFU�PG�UIJOHT�JO�EBJMZ�MJGF�BOE�DMBTT-
SPPN
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�������� ×òâæĀÐøÿùĂúòĀéċæÓčèčôñĄùāòùèċæ÷� �	�����

 Soft Skills for Information Technology
� øěĦĕėĭʀİĎīĹġûĉʀčİõĩĸĖěõĥĎüėćċĥõĝĤ�üėćċĥõĝĤıęĤøěĦĕĞħøĥāöġûċĥõĝĤ�ċĥõĝĤċĦûġʀġĕċĩĸĉʀġûĕĩõĦė
ĞīĸġĞĦėċĩĸĕĩďėĤĞĨċČĨĔĦĒ�õĦėċħûĦčİďʇčċĩĕ�ċĥõĝĤõĦėıõʀďʅāğĦ�ċĥõĝĤõĦėİüėüĦĉɿġėġû�õĦėĉėĤğčĥõėĭʀĳčĉčİġû�
ďėĤĲĖþčʃöġûõĦėĕĩüėćċĥõĝĤ
� *OUSPEVDUJPO�UP�TPGU�TLJMMT��TPGU�TLJMMT�BOE�JUT�JNQPSUBODF��TPGU�TLJMMT�UP�QPTTFTT��FʹFDUJWF�DPN-
NVOJDBUJPO��UFBNXPSL�QSPCMFN��TPMWJOH�TLJMMT��OFHPUJBUJPO�TLJMMT��TFMG�BXBSFOFTT��CFOFʺUT�PG�IBWJOH�TPGU�
TLJMMT

�������� ÐāòêòÿðöôëôùĀÜÜāâïāíãă×ăæĀô� �	�����

  Digital Image Processing 
� õĦėİĒĨĸĕöʀġĕĭę�øɿĦčĹħğčĥõİėĨĸĕĉʀč�õĦėċħİėķõõĭęĦĴėİÿþĥĸč�õĦėďėĤĕěęĐęĔĦĒĲĈĖĳþʀĲøėûöɿĦĖďėĤĞĦċ
İċĩĖĕ� õĦėďăĨĎĥĉĨüĥĈğĕěĈğĕĭɿėĭďĔĦĒ� ďėĤİĈķčďʅāğĦõĦėďėĤĕěęĐęĔĦĒıęĤõėćĩĜĪõĝĦ� õĦėĉėěüüĥĎõĦėĖĨĹĕ� 
õĦėĉėěüüĥĎĳĎğčʀĦ�õĦėďėĥĎėĭďĔĦĒėĤĈĥĎĞĩİċĦ�õĦėıďęûėĭďĔĦĒİďʇčėĭďıĎĎĉɿĦû�Ķ
� %BUB� BVHNFOUBUJPO�� XFJHIU� JOJUJBMJ[BUJPO�� SFHVMBSJ[BUJPO�� JNBHF� QSPDFTTJOH� VTJOH� OFVSBM� 
OFUXPSLT��JNBHF�DMBTTJʺDBUJPO���IBOET�ƪ�PO��QSPCMFN�TUBUFNFOU�GPS�JNBHF�QSPDFTTJOH�DBTF�TUVEZ��
TNJMF� EFUFDUJPO�� GBDF� EFUFDUJPO�� DPOWFSUJOH� BO� *NBHF� UP� HSFZ� TDBMF� JNBHF�� DPOWFSUJOH� JNBHFT� UP� 
EJʹFSFOU�GPSNBUT�

�������� ČÙæéüæãśöñďíæüè� �	�����

  Chatbots with Python
� ıčěøĨĈĒīĹčĄĦčöġûĴĒċġč�ĎċčħıþċĎġċ�ďėĤİĔċöġûıþċĎġċ� ĞĊĦďʅĉĖõėėĕ� ıġďĒęĨİøþĥčöġû 
ıþċĎġċ�õĦėċħûĦčöġûıþċĎġċ�õĦėĞĦČĨĉĔĦøďăĨĎĥĉĨĈʀěĖĴĒċġč
� #BTJD� DPODFQUT� PG� 1ZUIPO�� JOUSPEVDUJPO� UP� DIBUCPUT�� UZQFT� PG� DIBUCPUT�� BQQMJDBUJPOT� 
BSDIJUFDUVSF�PG�DIBUCPUT��IPX�DIBUCPUT�XPSL��IBOET�PO�EFNP�XJUI�1ZUIPO

�������� úĀöÑśüċØíāÿæāÖãśāèêŠÜÜāêòÿãăøßŞ� �	�����

� 4FMFDUFE�5PQJDT�JO�"SUJȾDJBM�*OUFMMJHFODF�	"*

� ġûøʃøěĦĕėĭʀċĦûĈʀĦčďʅāāĦďėĤĈĨĝĄʃ�ĳčďėĤİĈķčċĩĸĞħøĥāıęĤĴĈʀėĥĎøěĦĕĞčĳüĳčďʅüüĬĎĥč
� ,OPXMFEHF�JO�"SUJʺDJBM�*OUFMMJHFODF�	"*
�SFHBSEJOH�TJHOJʺDBODF�BOE�DVSSFOU�UPQJDT�PG�JOUFSFTU
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� ğęĥõĞĭĉėğĕěĈõĦėĜĪõĝĦċĥĸěĴď� ĕĩüĽĦčěč� ��� ėĦĖěĨþĦ� ĕĩęĥõĝćĤİďʇčėĦĖěĨþĦĎĭėćĦõĦėöʀĦĕĜĦĞĉėʃ� �� õęĬɿĕěĨþĦ� 
ĴĈʀıõɿõęĬɿĕěĨþĦĞĥûøĕĜĦĞĉėʃ�õęĬɿĕěĨþĦĕčĬĝĖĜĦĞĉėʃ�õęĬɿĕěĨþĦĔĦĝĦ�ıęĤõęĬɿĕěĨþĦěĨċĖĦĜĦĞĉėʃõĥĎøćĨĉĜĦĞĉėʃ�ĲĈĖõĽĦğčĈ
ĳğʀİėĩĖčĴĕɿčʀġĖõěɿĦ����ğčɿěĖõĨĉ��ĈĥûčĩĹ

��������� øěĦĕİďʇčĞěčĈĬĞĨĉ�� �	�����


 Suan Dusit Spirit

��������� ċĥõĝĤõĦėĞīĸġĞĦėĔĦĝĦĴċĖ�� �	�����


 Thai Language Communication Skills

��������� ĔĦĝĦġĥûõĘĝĞĽĦğėĥĎěĨĊĩþĩěĨĉĞĕĥĖĳğĕɿ�� �	�����


 English for Modern Lifestyle

��������� ĔĦĝĦġĥûõĘĝİĒīĸġõĦėĞīĸġĞĦėĞĦõę�� �	�����


 English for International Communication

�������� ġĦğĦėõĦėõĨč� �	�����


 Food for Life 

���������� ěĨĊĩþĩěĨĉĉĦĕıčěøĨĈİĜėĝĄõĨüğĕĬčİěĩĖč� �	�����


 Lifestyle for Circular Economy 

�������� øĬćøɿĦöġûøěĦĕĞĬö� �	�����


 Values of Happiness  

�������� ĒęİĕīġûĴċĖıęĤĒęİĕīġûĲęõ� �	�����


 Thai and Global Citizens

�������� üĬĈďėĤõĦĖøěĦĕøĨĈİþĨûČĬėõĨü�� �	�����


 Business Thinking Inspiration

�������� õĦėĳþʀþĩěĨĉĳčĖĬøĈĨüĨċĥę� �	�����


 Living in the Digital Era

 

£©�©¶�´ª¸�«´�³Ê©Æ����³��¥³��¥º�� �ª������



  189  189

��������� ÓöāðċêŢèùöèãćùăä�� �	�����

 Suan Dusit Spirit
� øěĦĕİďʇčĕĦöġûĞěčĈĬĞĨĉ�øěĦĕİöʀĦĳüġĥĉęĥõĝćʃıęĤøěĦĕİþĩĸĖěþĦāöġûġûøʃõėõĦėĞėʀĦûüĨĉěĨāāĦć
øěĦĕİďʇčĞěčĈĬĞĨĉ� õĦėĒĥĆčĦĎĬøęĨõĔĦĒıęĤøěĦĕİďʇčĞĦõęıĎĎĞěčĈĬĞĨĉ� øěĦĕİøĦėĒĉčİġûıęĤĐĭʀġīĸč� øěĦĕ
İöʀĦĳüĉčİġûıęĤõĦėĒĥĆčĦĜĥõĖĔĦĒığɿûĉčĎčĒīĹčĄĦčøěĦĕİďʇčĞěčĈĬĞĨĉ�õĦėċĽĦûĦčĎčėĦõĄĦčığɿûøěĦĕďėĤćĩĉ�
ėĭʀüėĨûĳčĞĨĸûċĩĸċĽĦûĦč�ėĥõıęĤĜėĥċČĦĳčĕğĦěĨċĖĦęĥĖ
 History of Suan Dusit; understanding of organizational identities and expertise; building 
up Suan Dusit spirit; personality development and internationalization following Suan Dusit characters; 
TFMG�SFTQFDU�BOE�NVUVBM�SFTQFDU��VOEFSTUBOEJOH�BOE�DBQBCJMJUZ�EFWFMPQNFOU�PG�POFTFMG�CBTFE�VQPO�
4VBO�%VTJU�TQJSJU��XPSL�XJUI�SFʺOFNFOU�UIPSPVHIOFTT�QBTTJPO�BOE�GBJUI�JO�UIF�VOJWFSTJUZ

��������� æĀÐøÿÐāòùĆēüùāòïāøāďæñ�� �	�����

 Thai Language Communication Skills
� ġûøʃďėĤõġĎıęĤõėĤĎěčõĦėĞīĸġĞĦė�ĔĦĝĦĴċĖĳčĞīĸġ�ĔĦĝĦıęĤõĦėĞīĸġĞĦėĳčĞĥûøĕõĦėđɸõċĥõĝĤ
õĦėēʅû�ĒĭĈ�ġɿĦč�İöĩĖčĔĦĝĦĴċĖĳčĎėĨĎċĉɿĦû�Ķ�İċøčĨøõĦėİöĩĖčĔĦĝĦĴċĖĉĦĕěĥĉĊĬďėĤĞûøʃõĦėĳþʀûĦč
 Communication elements and process; Thai language in media; language and 
DPNNVOJDBUJPO�JO�TPDJFUZ��MJTUFOJOH�TQFBLJOH�SFBEJOH�BOE�XSJUJOH�TLJMMT�QSBDUJDF�JO�WBSJPVT�DPOUFYUT��
UFDIOJRVFT�PG�XSJUJOH�5IBJ�GPS�TQFDJʺD�QVSQPTFT

��������� ïāøāüĀÖÐóøùĘāúòĀéöăåĄÙĄöăäùðĀñĎúðŚ�� �	�����

 English for Modern Lifestyle
� ĴěĖĦõėćʃıęĤøĽĦĜĥĒċʃĔĦĝĦġĥûõĘĝėĤĈĥĎĉʀčċĩĸĳþʀĳčěĨĊĩþĩěĨĉĞĕĥĖĳğĕɿ� õĦėĒĥĆčĦċĥõĝĤõĦėēʅû� ĒĭĈ�
ġɿĦč� ıęĤİöĩĖčİĒīĸġõĦėĞīĸġĞĦėĳčěĨĊĩþĩěĨĉĞĕĥĖĳğĕɿ� õĦėĳþʀİċøĲčĲęĖĩİĒīĸġĒĥĆčĦċĥõĝĤĔĦĝĦġĥûõĘĝĞĽĦğėĥĎěĨĊĩþĩěĨĉ
ĞĕĥĖĳğĕɿ�ĲĈĖİčʀčõĦėĳþʀûĦčĲďėıõėĕĔĦĝĦġĥûõĘĝ�&OHMJTI�%JTDPWFSJFT
 Basic English grammar and vocabulary used in modern lifestyle; English Skills practice: 
MJTUFOJOH�TQFBLJOH�SFBEJOH�BOE�XSJUJOH�GPS�DPNNVOJDBUJPO�JO�NPEFSO�MJGFTUZMF��VTJOH�UFDIOPMPHZ�UP�
develop English skills for modern lifestyle by focusing on English Discoveries multimedia program

��������� ïāøāüĀÖÐóøċíĆēüÐāòùĆēüùāòùāÐô�� �	�����

 English for International Communication
� ĴěĖĦõėćʃıęĤøĽĦĜĥĒċʃĔĦĝĦġĥûõĘĝėĤĈĥĎõęĦûİĒīĸġõĦėĞīĸġĞĦėĞĦõę�õĦėĒĥĆčĦċĥõĝĤĔĦĝĦġĥûõĘĝ
ĈʀĦčõĦėēʅû�ĒĭĈ�ġɿĦč�ıęĤİöĩĖčĳčėĤĈĥĎõęĦû�İċøčĨøõĦėēʅûıęĤõĦėġɿĦčİĒīĸġõĦėċĽĦıĎĎċĈĞġĎĔĦĝĦġĥûõĘĝİĒīĸġ
õĦėĞīĸġĞĦėĞĦõę�õĦėđɸõďăĨĎĥĉĨĈʀěĖıĎĎċĈĞġĎĞġĎĔĦĝĦġĥûõĘĝİĒīĸġõĦėĞīĸġĞĦėĞĦõę
 Intermediate English grammar and vocabulary for international communication; English 
TLJMMT�QSBDUJDF��MJTUFOJOH�TQFBLJOH�SFBEJOH�BOE�XSJUJOH�BU�BO�JOUFSNFEJBUF�MFWFM��MJTUFOJOH�BOE�SFBEJOH�
techniques for taking an English for international communication test; practicing English for international 
communication tests

�µ�̄ �¶�´¤¥´¤©¶�´£©�©¶�´ª¸�«´�³Ê©Æ����³��¥³��¥º�� �ª������
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��������� üāúāòÐāòÐăè�� �	�����

 Food for Life
� øěĦĕėĭʀİõĩĸĖěõĥĎġĦğĦėĳčþĩěĨĉďėĤüĦěĥč�ěĥĉĊĬĈĨĎ�ıęĤĞɿěčďėĤõġĎĳčġĦğĦė�õĦėüĥĈõĦėıęĤõĦėİõķĎ
ėĥõĝĦġĦğĦė� õĦėĳþʀİøėīĸġûĕīġĳčõĦėďėĬû� ďėĤõġĎıęĤġĬɿčġĦğĦė� ûĦčøėĥěİĎīĹġûĉʀčĳčċĩĸĒĥõġĦĜĥĖďėĤİĔċġĦğĦė�
İøėīĸġûĈīĸĕ� ĲĔþčĦõĦėıęĤõĦėġġõıĎĎėĦĖõĦėġĦğĦė� ěĥĆčČėėĕõĦėėĥĎďėĤċĦčġĦğĦėĉĦĕıĎĎĴċĖıęĤıĎĎ
ĞĦõę�øěĦĕďęġĈĔĥĖġĦğĦėıęĤĞĬöĦĔĨĎĦę�õĂğĕĦĖċĩĸİõĩĸĖěöʀġû�ıęĤġĦğĦėõĦėõĨčĳčďʅüüĬĎĥč
 Knowledge of food in daily life; raw materials and ingredients in food; food preparation 
and preservation; tools and equipment for cooking and reheating; basic kitchen work for household; 
food types; drinks; nutrition and food listing; Thai and international dining etiquette; food safety and 
sanitation; relevant regulations; current food trends

��������� öăåĄÙĄöăääāðČèöÓăãċ÷òøßÐă×úðćèċöĄñè�� �	�����

 Lifestyle for Circular Economy
� øěĦĕėĭʀĒīĹčĄĦčİėīĸġûĞĨĸûıěĈęʀġĕıęĤėĤĎĎčĨİěĜ� ĔĭĕĨġĦõĦĜıęĤĞĔĦěĤĈʀĦčġĦõĦĜ� ĔĦěĤěĨõĘĉĨöġû
ďʅāğĦċėĥĒĖĦõėČėėĕþĦĉĨıęĤĞĨĸûıěĈęʀġĕ� õĦėİėĩĖčėĭʀİĒīĸġġĖĭɿõĥĎČėėĕþĦĉĨ� õĦėøĨĈİþĨûěĨİøėĦĤğʃĲĈĖĉęġĈěĥăüĥõėþĩěĨĉ�
øěĦĕėĭʀċĥĸěĴďİõĩĸĖěõĥĎİďɻĦğĕĦĖ�õĦėĒĥĆčĦċĩĸĖĥĸûĖīč�	4%(T
�İĜėĝĄõĨüğĕĬčİěĩĖč�øěĦĕĉėĤğčĥõıęĤıėûĐęĥõĈĥčĞĭɿ
ĒęİĕīġûĞĩİöĩĖěıęĤěĨĊĩþĩěĨĉĔĦĖĳĉʀıčěøĨĈİĜėĝĄõĨüğĕĬčİěĩĖč� İöĉċĦûċĤİęĴċĖõĥĎõĦėüĥĈõĦėċėĥĒĖĦõėċĦûċĤİę
ıęĤþĦĖđʅʈû�ĉĦĕıčěøĨĈİĜėĝĄõĨüğĕĬčİěĩĖč�õėćĩĜĪõĝĦ
 Basic Knowledge of environment and ecosystem; Climate and climate change; natural 
resources and environment crises; learning how to live with nature; analytical thinking throughout a 
life cycle; general knowledge about Sustainable Development Goals; circular economy; awareness 
BOE�ESJWF�GPS�CFDPNJOH�B�HSFFO�DJUJ[FO�BOE�MJGFTUZMF�JOUP�UIF�DJSDVMBS�FDPOPNZ��5IF�NBSJUJNF�[POF�
of Thailand and the marine and coastal resource management according to the circular economy 
concept; case studies

��������� ÓćâÓŚāÑüÖÓöāðùćÑ�� �	�����

 Values of Happiness
� øěĦĕĞĬö�õĦėüĥĈõĦėċĦûġĦėĕćʃ�İċøčĨøõĦėĞėʀĦûøěĦĕĞĬö�İċøčĨøõĦėĞėʀĦûĞĥĕĒĥčČĔĦĒġĖɿĦûĖĥĸûĖīč�
ĜĨęďĤõĦėĳþʀþĩěĨĉĈʀěĖĉčİġû� ĜĨęďĤõĦėġĖĭɿėɿěĕõĥĎĐĭʀġīĸč� ĞĬčċėĩĖĔĦĒıęĤõĦėĳþʀþĩěĨĉİĒīĸġøěĦĕĞĬöõĦėĒĥĆčĦõėġĎ
øěĦĕøĨĈİþĨûěĨĒĦõĝʃ�øĨĈěĨİøėĦĤğʃ�ıęĤøĨĈĞėʀĦûĞėėøʃ�İĒīĸġİĞėĨĕĒęĥûġĽĦčĦüĉčıęĤĳğʀøĬćøɿĦõĥĎøěĦĕĞĬö
 Happiness; emotional management; techniques to increase happiness; techniques to 
CVJME�MPOH�MBTUJOH�SFMBUJPOTIJQ��UIF�BSU�PG�MJWJOH�CZ�POFTFMG��UIF�BSU�PG�MJWJOH�XJUI�PUIFST��BFTUIFUJD�BOE�
IBQQJOFTT� MJWJOH�� UIJOLJOH�EFWFMPQNFOU�CBTFE�PO�DSJUJDBM� UIJOLJOH�BOBMZUJDBM� UIJOLJOH�BOE�DSFBUJWF�
UIJOLJOH�UP�FNQPXFS�POFTFMG�BOE�WBMVF�IBQQJOFTT

��������� íôċðĆüÖďæñČôÿíôċðĆüÖčôÐ�� �	�����

 Thai and Global Citizens
� ĞĥûøĕġĦėĖþčĳčĜĉěėėĝċĩĸ����ĒęİĕīġûığɿûĲęõĴėʀĒėĕıĈč�øěĦĕİďʇčĒęİĕīġûĴċĖıęĤĒęİĕīġûĲęõ�
õĦėİøĦėĒøěĦĕğęĦõğęĦĖċĦûěĥĆčČėėĕ� ĞĨċČĨ� İĞėĩĔĦĒ� øěĦĕİĞĕġĔĦøıęĤğčʀĦċĩĸöġûďėĤþĦþčĉĦĕėĤĎġĎ
õĦėİĕīġûõĦėďõøėġûöġûėĥĄ�øěĦĕėĥĎĐĨĈþġĎĉɿġĉčİġûıęĤĞĥûøĕ�õĦėďõďɻġûĐęďėĤĲĖþčʃĞĦČĦėćĤ�üĨĉĞĦČĦėćĤ�
ČėėĕĦĔĨĎĦęĔĦøďăĨĎĥĉĨ�õĦėĉɿġĉʀĦčõĦėċĬüėĨĉ�õĂğĕĦĖĒīĹčĄĦčĳčõĦėĈĽĦėûþĩěĨĉ�ĉęġĈüčõĦėİėĩĖčėĭʀĐɿĦčõėćĩĜĪõĝĦ
� $JWJMJ[FE�TPDJFUJFT�JO�UIF���TU�DFOUVSZ��DJUJ[FOTIJQ�PG�UIF�CPSEFSMFTT�XPSME��5IBJ�BOE�HMPCBM�
DJUJ[FOTIJQ��SFTQFDU�PG�DVMUVSBM�EJWFSTJUZ��SJHIUT�MJCFSUZ�FRVBMJUZ�BOE�EVUJFT�PG�DJUJ[FOT�PG�UIF�HPWFSOJOH�
TUBUFT��TFMG�SFTQPOTJCJMJUZ�BOE�TPDJBM�SFTQPOTJCJMJUZ��QSPUFDUJPO�PG�UIF�QVCMJD�JOUFSFTUT��QVCMJD�WPMVOUFFSJTN��
HPPE�HPWFSOBODF�JO�QSBDUJDF��BOUJ�DPSSVQUJPO��CBTJD�MBXT�GPS�MJGF�BOE�MFBSOJOH�UISPVHI�DBTF�TUVEJFT
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��������� ×ćãêòÿÐāñÓöāðÓăãċÙăÖçćòÐă×�� �	�����

 Business Thinking Inspiration
� øěĦĕĞĽĦøĥāöġûėĤĎĎİĜėĝĄõĨüċĩĸĕĩĉɿġõĦėĳþʀþĩěĨĉıęĤõĦėĞėʀĦûġĦþĩĒ� õĦėİďʇčĐĭʀďėĤõġĎõĦėĳčĖĬø
İĜėĝĄõĨüıĎĎġĦþĩĒġĨĞėĤ�õĦėıĞěûğĦĲġõĦĞċĦûČĬėõĨü�ĔĦěĤĐĭʀčĽĦıęĤõĦėċĽĦûĦčİďʇčċĩĕ�üĨĉĎėĨõĦė�õĦėĎėĨğĦė
İěęĦ� õĦėĎėĨğĦėüĥĈõĦėİûĨč� ĞĬöĔĦěĤċĦûõĦėİûĨč� øěĦĕİĞĩĸĖûıęĤõĦėĎėĨğĦėøěĦĕİĞĩĸĖû� İċøčĨøõĦĞėʀĦûĞėėøʃ 
øġčİċčĉʃıęĤĞīĸġ�İċøčĨøõĦėĞīĸġĞĦėċĦûõĦėĉęĦĈ�ĔĦĝĩ�ıęĤõĂğĕĦĖČĬėõĨü
 The importance of an economic system to living and job creation; entrepreneurship in 
Gig economy; discovering business opportunities; leadership and teamworking; service mind; time 
NBOBHFNFOU��̋ OBODJBM�NBOBHFNFOU��̋ OBODJBM�IFBMUI��SJTLT�BOE�SJTL�NBOBHFNFOU��NFEJB�BOE�DPOUFOUT�
creation techniques; marketing communication techniques; taxes; and business law

��������� ÐāòĎÙśÙĄöăäĎèñćÓãă×ăæĀô�� �	�����

 Living in the Digital Era
 İċøĲčĲęĖĩĈĨüĨċĥęĳčþĩěĨĉďėĤüĽĦěĥč�õĦėďėĤĖĬõĉʃĳþʀİċøĲčĲęĖĩĈĨüĨċĥęıęĤİċøĲčĲęĖĩõĦėİûĨč�øěĦĕėĥĎĐĨĈþġĎ
ĉɿġõĦėõėĤċĽĦċĦûĈĨüĨċĥę�ıęĤċĥõĝĤøěĦĕİďʇčĒęİĕīġûĈĨüĨċĥę
� %JHJUBM� UFDIOPMPHZ� JO� EBJMZ� MJGF�� EJHJUBM� BOE� ʺOBODJBM� UFDIOPMPHZ� BQQMJDBUJPO�� EJHJUBM�
responsibility; and digital citizenship skills
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� ğęĥõĞĭĉėğĕěĈõĦėĜĪõĝĦċĥĸěĴď�ĕĩüĽĦčěč���ėĦĖěĨþĦ�ĕĩęĥõĝćĤİďʇčėĦĖěĨþĦĎĭėćĦõĦėöʀĦĕĜĦĞĉėʃ���õęĬɿĕěĨþĦ�
ĴĈʀıõɿõęĬɿĕěĨþĦĞĥûøĕĜĦĞĉėʃ�õęĬɿĕěĨþĦĕčĬĝĖĜĦĞĉėʃ�õęĬɿĕěĨþĦĔĦĝĦ�ıęĤõęĬɿĕěĨþĦěĨċĖĦĜĦĞĉėʃõĥĎøćĨĉĜĦĞĉėʃ�ĲĈĖõĽĦğčĈ
ĳğʀİėĩĖčĴĕɿčʀġĖõěɿĦ����ğčɿěĖõĨĉ��ĈĥûčĩĹ

�������� ĔĦĝĦġĥûõĘĝİĒīĸġõĦėİėĩĖčėĭʀĉęġĈþĩěĨĉ� �	�����


 English for Lifelong Learning

�������� ĔĦĝĦġĥûõĘĝĳčĞĥûøĕčĦčĦþĦĉĨ� �	�����


 English in International Society

�������� ċĥõĝĤõĦėĞīĸġĞĦėĔĦĝĦĴċĖ� �	�����


 Thai Communication Skills

�������� øěĦĕİďʇčĞěčĈĬĞĨĉ� �	�����


 Suan Dusit Spirit

�������� ěĨċĖĦĜĦĞĉėʃĳčþĩěĨĉďėĤüĽĦěĥč� �	�����


 Science in Everyday Life

�������� øćĨĉĜĦĞĉėʃĳčþĩěĨĉďėĤüĽĦěĥč� �	�����


 Mathematics in Everyday Life

�������� İċøĲčĲęĖĩĈĨüĨċĥęĳčþĩěĨĉďėĤüĽĦěĥč� �	�����


 Digital Technology in Everyday Life

�������� ĒęİĕīġûĴċĖĳčĜĉěėėĝċĩĸ���� �	�����


� 5IBJ�$JUJ[FOT�JO�UIF���TU�$FOUVSZ
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�������� ïāøāüĀÖÐóøċíĆēüÐāòċòĄñèòĈśäôüãÙĄöăä� �	�����

 English for Lifelong Learning
� øěĦĕėĭʀĈʀĦčĴěĖĦõėćʃĔĦĝĦġĥûõĘĝöĥĹčĉʀč� øĽĦĜĥĒċʃıęĤěęĩİĒīĸġõĦėİėĩĖčėĭʀ� øěĦĕėĭʀøěĦĕİöʀĦĳüİõĩĸĖě
õĥĎõĦėĳþʀďėĤĲĖøİûīĸġčĴö�õĦėĳþʀ�QSFTFOU� UFOTFT�QBTU� UFOTFT�NPEBM�WFSCT� GVUVSF� UFOTFT�QSFʺY�ıęĤ�
TVʼY�õĦėøĦĈİĈĦġčĦøĉüĦõõĦėēʅûıęĤõĦėġɿĦč�õĦėğĦĉĥěġĖɿĦûüĦõõĦėēʅûıęĤõĦėġɿĦč�õęĖĬċČʃõĦėġɿĦčİĒīĸġğĦ 
ĳüøěĦĕĞĽĦøĥā� ğĦøĽĦİþīĸġĕ� ğĦĞĦİğĉĬıęĤĐę� ğĦėĦĖęĤİġĩĖĈĞĽĦøĥā� õĦėĒĥĆčĦċĥõĝĤĔĦĝĦġĥûõĘĝ� øěĦĕėĭʀ 
øěĦĕİöʀĦĳüęĥõĝćĤöġûıĎĎċĈĞġĎĔĦĝĦġĥûõĘĝ�50&*$�ıęĤõĦėđɸõďăĨĎĥĉĨ
 Basic English grammar knowledge; words and phrases for learning; knowledge and 
VOEFSTUBOEJOH�PG�VTJOH�DPOEJUJPOBM�TFOUFODFT��VTJOH�QSFTFOU�UFOTFT�QBTU�UFOTFT�NPEBM�WFSCT�GVUVSF�
UFOTFT�QSFʺY�BOE�TVʼY��NBLJOH�QSFEJDUJPOT�GSPN�MJTUFOJOH�BOE�SFBEJOH��JEFOUJGZJOH�FYBNQMFT�GSPN�
MJTUFOJOH�BOE�SFBEJOH��SFBEJOH�UFDIOJRVFT�GPS�JEFOUJGZJOH�UIF�NBJO�JEFB�MJOLJOH�XPSET�DBVTF�BOE�FʹFDU�
important details; English skills development; knowledge and understanding of characteristics of the 
5FTU�PG�&OHMJTI�GPS�*OUFSOBUJPOBM�$PNNVOJDBUJPO�ƪ�50&*$��BOE�QSBDUJDF

�������� ïāøāüĀÖÐóøĎèùĀÖÓðèāèāÙāäă� �	�����

 English in International Society 
 øěĦĕėĭʀĈʀĦčĴěĖĦõėćʃĔĦĝĦġĥûõĘĝöĥĹčõęĦû�øĽĦĜĥĒċʃıęĤěęĩİĒīĸġõĦėĞīĸġĞĦėĳčĞĥûøĕčĦčĦþĦĉĨ�øěĦĕ
ėĭʀøěĦĕİöʀĦĳüİõĩĸĖěõĥĎõĦėĳþʀ� QFSGFDU� TJNQMF� UFOTFT� QSFTFOU� TJNQMF� UFOTF� QBTU� TJNQMF� GVUVSF� TJNQMF�
QBTTJWF�WPJDF�ıęĤõĦėĳþʀõėĨĖĦþɿěĖĞĽĦğėĥĎõĦėġčĬāĦĉ�øěĦĕİďʇčĴďĴĈʀ�õĦėğʀĦĕ�õĦėİĞčġıčĤıęĤøěĦĕğĕĦĖ
ĳčõĦęġčĦøĉ� õęĖĬċČʃĳčõĦėēʅûıęĤõĦėġɿĦčİĒīĸġøěĦĕİöʀĦĳü� õĦėġčĬĕĦčİĒīĸġİöʀĦĳüİčīĹġğĦ� õęĖĬċČʃõĦėġɿĦčİĒīĸġ
ğĦöʀġİċķüüėĨûıęĤöʀġøĨĈİğķč�ğĦıęĤĳþʀøĽĦİþīĸġĕ�ğĦĳüøěĦĕĞčĥĎĞčĬč�õĦėġčĬĕĦč�İċøčĨøõĦėġɿĦčıĎĎ�TLJNNJOH�
ıęĤ�TDBOOJOH�õĦėďėĤĖĬõĉʃĳþʀøěĦĕėĭʀıęĤċĥõĝĤĔĦĝĦġĥûõĘĝİĒīĸġõĦėĞīĸġĞĦėĳčĞĥûøĕčĦčĦþĦĉĨ�ıęĤõĦėđɸõďăĨĎĥĉĨ
ĈʀěĖıĎĎċĈĞġĎĔĦĝĦġĥûõĘĝ�50&*$�
 Intermediate English grammar knowledge; words and phrases for communication in 
BO� JOUFSOBUJPOBM� TPDJFUZ�� LOPXMFEHF� BOE� VOEFSTUBOEJOH� PG� VTJOH� QFSGFDU� TJNQMF� UFOTFT� QSFTFOU�
TJNQMF�QBTU�TJNQMF�GVUVSF�TJNQMF�QBTTJWF�WPJDF�BOE�NPEBM�WFSCT�SFHBSEJOH�QFSNJTTJPO�QPTTJCJMJUZ�
QSPIJCJUJPO�NBLF�TVHHFTUJPOT�BOE�GVUVSF�NFBOJOH��MJTUFOJOH�BOE�SFBEJOH�DPNQSFIFOTJPO�TUSBUFHJFT��
VTJOH�JOGFSFODF�UP�VOEFSTUBOE�B�UFYU��SFBEJOH�TUSBUFHJFT�GPS�JEFOUJGZJOH�GBDUT�BOE�PQJOJPOT�JEFOUJGZJOH�
BOE�VTJOH�DPIFTJWF�NBSLFST�JEFOUJGZJOH�TVQQPSUJOH�EFUBJMT��NBLJOH�JOGFSFODFT��TLJNNJOH�BOE�TDBOOJOH�
techniques for reading; applying English knowledge and skills for communication in an international 
TPDJFUZ��BOE�QSBDUJDF�XJUI�UIF�5FTU�PG�&OHMJTI�GPS�*OUFSOBUJPOBM�$PNNVOJDBUJPO�ƪ�50&*$

�������� æĀÐøÿÐāòùĆēüùāòïāøāďæñ� �	�����

 Thai Communication Skills
� ġûøʃďėĤõġĎıęĤõėĤĎěčõĦėĞīĸġĞĦė� üĨĉěĨċĖĦõĦėĞīĸġĞĦė� ĒīĹčĄĦčõĦėĳþʀĔĦĝĦĴċĖ� õĦėĳþʀøĽĦ� 
õĦėēʅû� õĦėġɿĦčĖɿġøěĦĕıęĤĞėĬďøěĦĕ� õĦėĈĭıęĤõĦėøĨĈġĖɿĦûĕĩěĨüĦėćāĦć� õĦėİöĩĖčċĦûõĦėıęĤĞėʀĦûĞėėøʃ�
õĦėĒĭĈİęɿĦİėīĸġûıęĤčĽĦİĞčġĞĨčøʀĦ�õĦėĞīĸġĞĦėĔĦĝĦĴċĖĳčĞīĸġĞĥûøĕġġčĴęčʃ�õĦėđɸõđčċĥõĝĤõĦėĞīĸġĞĦėĳčþĩěĨĉ
ďėĤüĽĦěĥč�õĦėēʅû�øĨĈ�ĒĭĈ�ġɿĦč�İöĩĖčĔĦĝĦĴċĖ�
 Communication elements and process; communication psychology; basic usage of Thai 
MBOHVBHF��XPSET�MJTUFOJOH�SFBEJOH�BOE�TVNNBSJ[JOH�DSJUJDBM�WJFXJOH�BOE�UIJOLJOH�GPSNBM�XSJUJOH�BOE�
creative writing; storytelling and product presentation; communicating Thai language on social media; 
QSBDUJDJOH�DPNNVOJDBUJPO�TLJMMT�JO�FWFSZEBZ�MJGF��MJTUFOJOH�UIJOLJOH�TQFBLJOH�SFBEJOH�BOE�XSJUJOH�5IBJ�
language
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�������� ÓöāðċêŢèùöèãćùăä� �	�����

 Suan Dusit Spirit
� İėĩĖčėĭʀěĥĆčČėėĕĞěčĈĬĞĨĉ� ĎĬøęĨõĔĦĒ� õĨėĨĖĦĕĦėĖĦċ� õĦėďėĥĎĉĥě� ĜĨęďĤõĦėĳþʀþĩěĨĉĈʀěĖĉčİġû� 
õĦėİėĩĖčėĭʀĉęġĈþĩěĨĉ� õĦėġĖĭɿėɿěĕõĥĎĐĭʀġīĸčĳčĞĥûøĕ� ěĥĆčČėėĕõĦėėĥĎďėĤċĦčġĦğĦė� õĦėĈĽĦėûĉčĉĦĕěĥĉėďăĨĎĥĉĨ
ċĩĸĈĩĉĦĕıĎĎĞěčĈĬĞĨĉġĖɿĦûĕĩøěĦĕĞĬö
� -FBSOJOH�4VBO�%VTJU�DVMUVSF�QFSTPOBMJUZ�FUJRVFUUF�BEBQUBUJPO��UIF�BSU�PG�TFMG�MJWJOH��MJGFMPOH�
learning; living with others in a society; dining etiquette; living along with Suan Dusit good practices 
and happiness

�������� öăæñā÷āùäòŞĎèÙĄöăäêòÿ×ĘāöĀè� �	�����

 Science in Everyday Life
� øěĦĕĞĽĦøĥāöġûěĨċĖĦĜĦĞĉėʃĳčþĩěĨĉďėĤüĽĦěĥč� õĦėĳþʀċėĥĒĖĦõėıęĤõĦėøěĎøĬĕĕęĔĦěĤİĒīĸġøěĦĕ
ďęġĈĔĥĖĳčþĩěĨĉďėĤüĽĦěĥč� ĒęĥûûĦčıęĤĒęĥûûĦčċĦûİęīġõĳčġčĦøĉ� ĞĔĦěĤĔĭĕĨġĦõĦĜõĥĎõĦėĳþʀþĩěĨĉĳčõĦėďėĥĎ
ĉĥěıęĤõĦėıõʀĴöďʅāğĦ� ěĨċĖĦĜĦĞĉėʃİĒīĸġõĦėĈĭıęĞĬöĔĦĒıęĤøěĦĕİďʇčġĖĭɿċĩĸĈĩĳčþĩěĨĉěĨĊĩĳğĕɿ� õĦėĒĥĆčĦċĩĸĖĥĸûĖīč
İĒīĸġõĦėİďʇčĒęİĕīġûĞĩİöĩĖěċĩĸġĖĭɿėɿěĕõĥčġĖɿĦûĖĥĸûĖīč�õėćĩĜĪõĝĦ
 Importance of science in everyday life; utilizing resources and pollution control for safety 
in everyday life; energy and alternative energy in the future; climate and living in respect of adaptation 
BOE�QSPCMFN�TPMWJOH��TDJFODF�GPS�IFBMUI�DBSF�BOE�XFMMOFTT�JO�UIF�OFX�OPSNBM��TVTUBJOBCMF�EFWFMPQNFOU�
for being green citizenship; case studies

�������� Óâăä÷āùäòŞĎèÙĄöăäêòÿ×ĘāöĀè� �	�����

 Mathematics in Everyday Life 
� øěĦĕĞĽĦøĥāöġûøćĨĉĜĦĞĉėʃĳčþĩěĨĉďėĤüĽĦěĥč� õĦėøĨĈıęĤõĦėĳğʀİğĉĬĐę� õĦėġġõıĎĎøěĦĕøĨĈ� 
õĦėıõʀďʅāğĦ�øćĨĉĜĦĞĉėʃİĒīĸġõĦėġĦğĦė�õĦėċɿġûİċĩĸĖěıęĤõĦėİĈĨčċĦû�İõĕıęĤõĩĠĦ�õĦėİĞĩĸĖûĲþø�õĦėċĽĦĲĒę�
õĦėİûĨčıęĤõĦėęûċĬč�ĞĊĨĉĨİĒīĸġõĦėĒĖĦõėćʃ
 Importance of mathematics in everyday life; thinking and reasoning; design thinking; 
QSPCMFN�TPMWJOH��NBUIFNBUJDT�JO�GPPE�UPVSJTN�BOE�USBWFMMJOH�HBNFT�BOE�TQPSUT�HBNCMJOH�QPMMJOH�
ʺOBODF�BOE�JOWFTUNFOU��TUBUJTUJDT�GPS�GPSFDBTUJOH

�������� ċæÓčèčôñĄãă×ăæĀôĎèÙĄöăäêòÿ×ĘāöĀè� �	�����

 Digital Technology in Everyday Life
 İċøĲčĲęĖĩĈĨüĨċĥęİĒīĸġõĦėİėĩĖčėĭʀĳčĕğĦěĨċĖĦęĥĖĞěčĈĬĞĨĉ� õĦėĳþʀİċøĲčĲęĖĩĈĨüĨċĥęĳčþĩěĨĉďėĤüĽĦěĥč�
õĦėėĭʀİċɿĦċĥčĞīĸġıęĤøěĦĕďęġĈĔĥĖĖĬøĈĨüĨċĥę�õĦėĳþʀöʀġĕĭęġĖɿĦûĞėʀĦûĞėėøʃ�ċĥõĝĤĈʀĦčĈĨüĨċĥęıęĤøěĦĕİďʇčĒęİĕīġû
ĈĨüĨċĥę
 Digital technology for learning in Suan Dusit University; using digital technology in everyday 
MJGF��NFEJB�MJUFSBDZ�BOE�TBGFUZ�JO�UIF�EJHJUBM�FSB��EBUB�ESJWFO�DSFBUJWJUZ��EJHJUBM�TLJMMT�BOE�EJHJUBM�DJUJ[FOTIJQ

�������� íôċðĆüÖďæñĎè÷äöòòøæĄē���� �	�����

 Thai Citizens in the 21st Century
� ĒęİĕīġûĴċĖĖĬøĳğĕɿĳčċĨĜċĦûĖĬċČĜĦĞĉėʃþĦĉĨ�ğčʀĦċĩĸ�ěĨčĥĖĒęİĕīġû�øĬćČėėĕüėĨĖČėėĕĳčõĦėĈĽĦėû
þĩěĨĉĉĦĕěĨĊĩĴċĖ�ĞĥûøĕĞĕĦčýĥčċʃ�õĦėġĖĭɿėɿěĕõĥčĳčĞĥûøĕĒğĬěĥĆčČėėĕ�õĂğĕĦĖĳčþĩěĨĉďėĤüĽĦěĥč�õėĤĎěčõĦė
ĖĬĉĨČėėĕ� ĞĨċČĨĕčĬĝĖþč� øěĦĕİĞĕġĔĦø� ČėėĕĦĔĨĎĦęıęĤõĦėĉɿġĉʀĦčõĦėċĬüėĨĉ� ĞĥûøĕİøĦėĒõĂğĕĦĖ� øěĦĕ 
ėĥĎĐĨĈþġĎĉɿġĞĥûøĕıęĤüĨĉġĦĞĦ
� 5IBJ�DJUJ[FOT�JO�B�NPEFSO�UJNF�JO�SFTQFDU�PG�UIF�OBUJPOBM�TUSBUFHZ��EVUZ�EJTDJQMJOF�NPSBMJUZ�
and ethics for living with a Thai way of life; social harmony; living in multicultural societies; laws in 
FWFSZEBZ�MJGF��KVEJDJBM�QSPDFTT��IVNBO�SJHIUT��FRVBMJUZ��HPPE�HPWFSOBODF�BOE�BOUJ�DPSSVQUJPO��MBX�BCJEJOH�
society; social responsibility and volunteering
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