Department of Applied Chemistry
National Defense Academy
Course Offerings (2005)

	Required Courses
	Credit
	Yr.
	Semester
	Course Description

	Inorganic Chemistry
	2
	2
	1st
	The fundamental concepts in inorganic chemistry are studied with emphasis on the electronic structure of atoms and the chemical bonds. The chemistry of the main group elements is also included.

	Organic Chemistry 
	2
	2
	1st
	Introduction to organic chemistry emphasized on mechanism of organic reactions. .  Development of basic principles to understand the relationships of structure and reactivity of organic compounds.

	Physical Chemistry
	2
	2
	1st
	

	Analytical Chemistry
	2
	2
	1st
	

	Applied Inorganic 

Chemistry


	2
	2
	2nd
	This course emphasizes the chemistry of the d- and f-block elements: especially, the properties of these elements in coordination compounds and bio-molecules.

	Applied Organic Chemistry I


	4
	2
	3rd+4rth
	Development of principles to understand the structure and reactivity of aliphatic and aromatic compounds. Emphasis on addition reactions.  Introduction to the chemistry of aromatic compounds and organic stereochemistry.

	Applied Physical Chemistry I 
	2
	2
	2nd
	This course will deal with the knowledge in the quantum chemistry, wave mechanics, atomic structures, and simple harmonic method.

	Macromolecular Chemistry
	2
	2
	2nd
	

	Reaction　Chemistry


	2
	3
	1st
	Introduction to reaction chemistry ranging from observation　methods, interpretations, basic reaction rules, derivation of rate constants based on collision theory and transition-state theory.

	Fuel Chemistry


	2
	3
	1st
	Introduction to the demand and supply of world and Japanese energy, combustion, petroleum, refining, distillation, desulferization, catalytic reforming, catalytic cracking, thermal cracking, the property and examination of petroleum.

	Explosives Engineering　I
	2
	3
	1st
	An introduction to the explosives. The course covers propellants, high explosives, pyrotechnics, evaluation and testing, and blasting.

	Biological Chemistry  l
	2
	3
	1st
	

	Practice in

General Chemistry
	1
	3
	1st
	The aim of this course is further understanding of the theories and laws in general chemistry through problems and solutions.

	Applied Chemistry Exercises
	1
	3
	2nd
	

	Applied Chemistry Laboratory I
	1
	3
	1st
	The main objective of this course is to asquire the advance experimental techniques and knowledge in the inorganic, organic and physical chemistries.

	Applied Chemistry Laboratory II


	2
	3
	2nd
	Instrumental analysis, chemical engineering, electrochemistry,  synthesis and properties of macromolecules.

	Applied Chemistry Laboratory III
	1
	4
	1st
	Technical experiments on fuel chemistry, propellant, explosive, and biological chemistry 

	Bachelor thesis project 
	4
	4
	1st+2nd
	Individual research project under the direction of a member of faculty.

	Applied Inorganic Chemistry ll
	2
	3
	1st
	

	Applied Organic Chemistry ll
	2
	3
	1st
	

	Applied Physical Chemistry II
	2
	3
	1st
	This course will offer an advanced knowledge in the physical chemistry. Topics include: Statistical thermodynamics, molecular partition function, valence bond method, molecular orbital method, and Huckel approximation (HOMO, LUMO).

	Instrumental Analysis
	2
	3
	1st
	

	Polymer Chemistry II


	2
	3
	2nd
	Physical chemistry of polymer solutions, polymer morphology, and polymer properties.

	Process Chemistry


	2
	3
	2nd
	Introduction to fundamental chemical engineering: This course provides basic concept of heat and mass transfer process, gas absorption, simple and fractional distillation, and chemical reactors.

	Catalytic Chemistry 
	4
	3
	2nd
	Theories and mechanisms of both heterogeneous and homogeneous catalysis are explored, as well as the relationship between the structures and reactivities of important catalysts.

	Explosives Engineering　I I

	2
	3
	2nd
	This course covers advanced areas of explosives. Chemistry of explosives,　mechanism of burning, interior ballistics of guns and pyrotechnics are discussed.

	Biological Chemistry ll
	2
	3
	2nd
	

	Computational Chemistry
	2
	2
	2nd
	Introduction to molecular mechanics, dynamics, and molecular orbital calculations to obtain correct molecular structure and chemical reaction. The ChemOfficeTM application software is used in this course. 


	Elective(Subject)
	Credit
	Yr.
	Semester
	Course Description

	Radiochemistry
	2
	4
	1st
	

	Synthetic Organic Chemistry


	2
	4
	1st
	General methods and strategies for synthesis of complex organic compounds.  Overview of industrial synthetic routes to common organic materials.

	Chemistry Thermodynamics
	2
	4
	1st
	

	Environmental Analytical Chemistry
	2
	4
	2nd
	This advanced course is characterized to environmental problem and how to analyze a contamination that causes pollution in air, river, sea, and soil.

	High Perfformance Macromolecular Chemistry
	2
	4
	2nd
	

	Applied Electrochemistry


	2
	4
	2nd
	Introduction to basic and applied electrochemistry ranging from nature of electrolytes, electrolysis, surface treatment, electrochemical cells, and corrosion. 

	Environment and Energy Chemistry 

	2
	4
	2nd
	Introduction to phosphoric acid fuel cell, molten carbonate FC, solid oxide FC, polymer FC, direct methanol FC, environmental archaeology, ecological footprints.

	Chemistry of Explosion and Combustion
	2
	4
	1st
	Classification, mechanism, chemical reactions, thermodynamic behavior of explosions and combustions

	Biotechnology
	2
	4
	2nd
	

	Chemistry of Disaster Prevention
	2
	4
	2nd
	


