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Appended Form 1

Specifications for Major Program
Name of School (Program) [(School of Engineering Cluster 3 (Applied Chemistry, Biotechnology and Chemical
Engineering) )

Program name 2T 2Ta 75
(Japanese)
Program of Chemical Engineerin
(English) g g g

1. Academic degree to be acquired
Bachelor’s degree in engineering

2. Overview
(1) Overview of “English-based Bachelor's Degree Program”

This program aims to foster and produce future members of a global society who have the knowledge to be
innovative, creative, take leadership, and possess language abilities that will help them play an important role in the
international world.

This program focuses specifically on producing individuals who are capable of addressing various global issues
from an engineering perspective and contribute to the creation of new and valuable solutions that are significant to
both the industrial and academic societies.

Students enrolled in the program will begin the curriculum from the first semester of their first year.

In the second year, students will set off on their major programs and take the designated courses which are
offered at each cluster.Major program overview is as (2).

(2)Program overview of “Program of Chemical Engineering”.

Chemical engineering is the academic system of engineering that is needed in order to make chemistry useful in
real life. In other words, it is “the engineering of chemistry”. For instance, in order for us to make use of
newly-discovered or synthesized substances, which have highly useful functions, in real life, it is first necessary to
efficiently produce the needed quantity of industrial products based on these substances at a reasonable price.
Therefore, we must make effective use of limited resources and energy, and select or develop the most efficient
production system that gives consideration to the environment. Essentially, we must first study which raw materials
we can use to produce the intended product, by what reactions, processes, equipment, and operational conditions it
can be produced, and how we can detoxify the waste products and return them to nature. Only after we have done
these we can finally decide on the production system. Chemical engineering is the academic system that brings
together the development of the optimal production system, the design of new plants and equipment, and the
fundamentals necessary for operational management.

Chemical engineering has developed as an academic field necessary for the development of production process
for chemical products. The production processes for other products, for instance those for food items, medical
products, iron and steel, and those related to the energy industry, can be carried out in the same way as those used
for chemical products and, therefore, engineers who have studied chemical engineering perform well in various
industries. It is also possible to develop new functional materials by devising production processes based on the
academic system of chemical engineering, and today’s chemical engineering has been drawing attention to this.
Furthermore, since the development of optimal production systems and new plants is conducted in harmony with
nature, chemical engineering is also helpful in creating a sustainable society.

This program aims at developing professionals who have acquired the fundamentals of, and expertise in,
chemical engineering through education and research into the efficient use of substances, energy, and reaction
processes. The philosophy of chemical engineering has become an indispensable tool for solving environmental
issues in which it is necessary to consider resources, energy, safety, economy, and society in an integrated manner,




while maintaining a global perspective. Therefore, developing professionals who can approach these environmental
issues from a chemical engineering perspective is one of the objectives of this program.

Students who are enrolled in Cluster 3 (applied chemistry, biotechnology, chemical engineering) at the School of
Engineering receive the common education for Cluster 3 by the end of the first semester of the second year, and are
registered in this program from the second semester of the second year. From that point until graduation, under the
integrated educational system, students can acquire expertise in chemical engineering to the level needed to pass
the examination of Associate Professional Chemical Engineer.

Many of the graduates advance to graduate school and acquire a higher level of expertise and research
capabilities. They often find employment with corporations working in areas such as chemicals, ceramics, textiles,
medical products, foods, paper making, and other chemical-related industries, and they also gain employment with
electricity, metals, machinery, construction, and food companies, energy and environment-related corporations, and
in various other industrial areas. They work actively inside and outside the country, using their chemical engineering
knowledge as their weapon. In addition, this program was approved in 2004 by the JABEE (Japan Accreditation
Board for Engineering Education) for chemistry, chemistry-related fields, and chemical engineering courses. It also
received an ongoing certification review in 2009, and was accredited in terms of educational activities, educational
content, graduates’ knowledge, and their ability to reach an adequate level.

3. Academic Awards Policy (Goals of the Program and Policy for Awarding Degrees)

Chemical engineering is the academic system of engineering needed when making use of chemistry in real life. In
other words, it is the “engineering of chemistry”. For instance, in order to make use of newly-discovered or
synthesized highly functional substances in real life, it is necessary to efficiently produce the needed quantity of
these industrial products at a reasonable price. Therefore, we must make effective use of limited resources and
energy, while minimizing the burden on the environment, and select or develop the most efficient production system.
Chemical engineering is the academic system that brings together development of the optimal production system,
and design and operational management of new plants and equipment.

This program develops professionals who have acquired the fundamentals of, and professional expertise in,
chemical engineering, through education and research into the efficient use of substances, energy and reaction
processes. It also develops professionals who are able to approach environmental problems from the perspective of
chemical engineering. Therefore, the program sets the goals (A) to (E) below, and cultivates not only professional
expertise in engineering in general, and chemical engineering in particular, but also the essential foundation
indispensable for engineers and researchers, which includes creativity, communication skills, and the like. This
program awards a “bachelor's degree in engineering” to students who have acquired the number of credits
necessary to meet the standard of the course, and have achieved the following goals.

(A) Acquisition of a multiple thinking ability and understanding of relations among human, society, nature, and
engineering. (engineering ethics)

(B) Acquisition of logical thinking ability

(C) Acquisition of basic chemistry and chemical engineering and cultivation of application ability

(D) Acquisition of flexible adapting ability and creativity and cultivating motivation for self-development and
self-improvement

(E) Acquisition of presentation and communication ability and cultivation of application ability to high
informatization.

4. Curriculum Policy (Policy for Preparing and Implementing the Curriculum)




Cultivation of an understanding of the impact that technology has on society and nature, and the responsibility
that engineers have towards society, as well as cultivation of the ability to think multilaterally, from a global
perspective, about the relationship between engineering, people, society, and the natural environment. This is
achieved through the study of liberal arts education subjects such as “Introduction to University Education”,
“Introductory Seminar for First-Year Students”, "Peace Science Courses”, “Area Courses”, “Health and Sports
Courses”, “Chemical Process and Engineering Ethics”, “Green Technology” and “Recycling Engineering”.

(B) Cultivation of logical thinking ability.

Acquisition of basic knowledge about natural science, such as mathematics and physics, and acquisition of basic
knowledge about technology, as well as the reinforcement of logical thinking skills based on the acquired basic
knowledge, is achieved through the study of foundation courses in liberal arts education such as the
experiment-based subject “Experimental Methods and Laboratory Work in Physics”, “Experimental Methods and
Laboratory Work in Biology”, and mathematics and physics subjects such as “Calculus”, “Linear Algebra”,
“General Mechanics” and “Basic Electromagnetism”.

(C) Cultivation of basic chemistry and chemical engineering, and cultivation of application ability.

Cultivation of basic academic ability in engineering through a systematized and carefully selected educational
curriculum, and cultivation of professional expertise and applied skills. Particularly, by focusing on exercises and
experiments, aiming at acquisition of specialized subjects in chemical engineering that enable students to acquire
the ability to become independent engineers and to acquire the basics needed to engage in advanced research in
graduate school. Furthermore, cultivation of a high level of consciousness as engineers through plant tours and
practical work related to chemical plant design, and through lectures by external instructors with rich, real-life
business experience. Abilities are cultivated by focusing on the following five fields in achieving Goal (C) in this
program.

(C1) Engineering basis
Cultivation of knowledge about basic engineering such as applied mathematics, information processing -

calculator utilization technology, basic chemistry, environmental science, material science, material mechanics, and
cultivation of problem-solving abilities by completing “Applied Mathematics”, “Applied Mathematics”, “Mathematics
for Chemical Engineers”, “Probability and Statistics”, “Elements of Information Literacy or Exercise in Information
Literacy”, “Basic Engineering Computer Programming”, “Numerical Calculation Method”, “Physical Chemistry”,
“Basic Organic Chemistry”, “Basic Inorganic Chemistry”, “Analytical Chemistry”, "Basic Environmental Science”, ”
Green Technology”, " Introduction to Fundamental Industry”, " Basic Life Science”, "Biochemistry”, “Materials
Science” and "Mechanics of Materials”

(C2) Chemical engineering basis

Cultivation of professional expertise such as chemical stoichiometry including mass and energy balance,
thermodynamics including physics and chemical equilibrium, theory of transport phenomena such as heat, mass,
and momentum, and cultivation of experimental technology and ability that can be used for solving a problem by
completing “Chemical Stoichiometry”, “Introduction to Applied Chemistry, Chemical Engineering and
Biotechnology”, “Chemical Engineering Fundamentals”, “Physical Chemistry’, “Chemical Engineering

Thermodynamics”, “Chemical Engineering Exercise”, and “Exercise of Chemical Engineering Thermodynamics”.

(C3) Chemical basis

Acquisition of basic knowledge of chemical fields such as organic chemistry, analytical chemistry, reaction
engineering, polymer chemistry, electrochemistry, biochemistry, and energy chemistry, as well as basic knowledge
of fields related to chemistry and experimental techniques, and the cultivation of abilities to utilize them for solving

problems. These can be acquired by completing “Basic Organic Chemistry”, “Inorganic Chemistry”, “Chemical




Reaction Engineering”, “Chemical Kinetics”, “Synthetic Polymer Chemistry”, “Electrochemistry”, “Biochemistry”,
“Fermentation Technology”, “Biotechnology”, and “Basic Experiments in Chemistry”.

(C4) Chemical engineering field

Acquisition of expertise in chemical engineering fields such as heat transfer, fluids engineering, material transfer,
reaction engineering, process control engineering, powder technology, drafting and design, and experimental
technology, and cultivation of abilities to utilize them for solving problems, by completing “Heat Transfer”, “Fluids
Engineering”, “Mass Transfer”, “Chemical Reaction Engineering”, “Powder Technology”, “Process Control
Engineering”, “Chemical Equipment Design and Practice”, “Chemical Engineering Exercise”, and “Experimental
Chemical Engineering”,

(C5) Chemical engineering application

Cultivation of management abilities and the ability to study, develop, and design the substances and energy
processes that consider material circulation and environmental burdens while taking account of economy, safety,
reliability, and social impact, by completing “Chemical Process Design”, " Chemical Industry Process”, and
“Chemical Process and Engineering Ethics”.

(D) Cultivation of flexible adapting ability and creativity and cultivating motivation for self-development and
self-improvement.

Cultivation of creativity, problem-solving abilities, and motivation for self-development and study, by actually
engaging in engineering while coming into contact with people who have different ideas during experimentation,
chemical process design, graduation work. This is achieved by completing “Introduction to University Education”,
“Introductory Seminar for First-Year Students”, “Chemical Process Design”, and “Graduation Thesis”.

(E) Improvement of presentation and communication ability and cultivation of application ability to high
informatization.

Reinforcement of the ability to write, present, and engage in discussion logically through liberal arts seminars,
experiment subjects, chemical process design, and graduation work, as well as cultivation of the ability to collect and
transmit information in the fields of engineering from an international perspective through promotion of technical
English. In addition, cultivation of the ability to utilize information through thorough information literacy education by
completing “Introductory Seminar for First-Year Students”, “Elements of Information Literacy or Exercise in
Information Literacy”, “Communication Course”, “Initial Foreign Languages”, “Technical English”, “Chemical Process
Design”, and “Graduation Thesis”.

5. Program Timing and Acceptance Conditions
o When to start the program:

The English-based Bachelor's Degree programs begin in the first semester of the first year. Enrollment in
Program of Chemical Engineering occurs in the second semester of the second year.

Cluster 3 offers distinctive education that has organically integrated the fields of chemistry, biotechnology, and
chemical engineering. Specifically, it aims at developing professionals that possess technical expertise in harmony
with a wide range of basic knowledge about the development of new functional substances and materials; the
biotechnology of plants, animals and, microbes; the design and control of chemical processes; environmental
preservation and purification; and the development of resources and energy. To achieve this aim, in addition to the
common, wide-ranging specialized basic education, three programs have been prepared that provide specialized
education in chemistry, biotechnology, and chemical engineering. These are the Program of Applied Chemistry, the
Program of Biotechnology, and the Program of Chemical Engineering.

Registration on these three programs is to be made in the second semester of the second year, so that students can
choose a suitable specialized field or program while acquiring a wide range of specialized basic knowledge.
o Credit Requirements




In order to be assigned to each program, students must acquire 16 or more credits out of a total of 18 credits in
compulsory specialized basic subjects (excluding “Basic Experiments in Chemistry” and “Technical English”) and
must acquire a total of 60 or more credits overall (including in Liberal Arts Education).

o Program Quota



(C5) Chemical engineering application
(D) Cultivation of flexible adapting ability and creativity and cultivating motivation for self-development and
self-improvement
(E) Improvement of presentation and communication ability and cultivation of application ability to high
informatization.

The specific goals are as follows.

(1) The ability to understand the social background of, and previous research outcomes in, the chosen topic of
research, as found in research papers (including English papers)

(2) The ability to understand the purpose of research and to establish specific goals and research schedules, as
well as the ability to conduct research voluntarily

(3) The ability to understand the social requirements of research contents, their impact on society or on nature,
and the significance of this impact, as well as the ability to recognize the contribution made by researchers,
and their responsibilities, from a multifaceted perspective

(4) The ability to understand the principles, structure, and operational procedures of equipment, and the ability to
use it properly, as well as the ability to observe the phenomena resulting from experimental operations, and to
write down the necessary information in laboratory notebooks

(5) The ability to interpret the results gained, and to express the phenomena in terms of physics models

(6) The ability to collect the necessary information when identifying a problem, and to apply acquired knowledge
in creative ways in order to solve the problem

(7) The ability to express the content of the oral or written research logically and effectively

(8) The ability to discuss research with others, express one’s own opinion adequately, take others’ opinions
seriously, and digest these opinions for one's own improvement

(9) The ability to overcome problems and technical issues, find pleasure in achieving objectives and goals, and
demonstrate a willingness to work on further intellectual activities

(10) The ability to develop in social skills and human qualities in order to live and act as part of a group

o When and how it is assigned
When it is assigned: At the start of the fourth year (only those who meet “the conditions for undertaking a
graduation thesis” are to be assigned.)
Conditions for undertaking a graduation thesis
(1) Students must acquire 8 credits in foreign languages and all of practical subjects and laboratory subjects to be
taken (including experiments practical work in the basic subjects).
(2) Students must acquire a total of 112 credits or more, excluding chemical process design, out of which
students must acquire a total of 66 credits or more in specialized basic subjects and specialized subjects
(excluding “Chemical Process Design”)

o How it is assigned

The research details of each laboratory to which students can be assigned are explained during the lectures of
“Introduction to Applied Chemistry, Chemical Engineering and Biotechnology” and at the explanatory meeting on
assignment. After the number of students acceptable to each laboratory is given, students who can begin their
graduation theses are assigned as requested. However, as the number of acceptable students is limited, adjustment
may be made.

o How guidance is given
Research is highly diverse from the outset, and how guidance is given varies slightly depending on
the mentor, but basically guidance is given as described below. Not only mentors, but also graduate students and
other staff in the program give guidance to students.
- Research topics are set, an overview is given and research approaches are explained.




- Students set the purpose and the goal of the research, arrange long-term and short-term research schedules, and
are given guidance about the contents as needed.

- A seminar is held for the entire laboratory, lectures are given about safety control, specialized experimental

technics, and basic knowledge in related fields and research contents, and students are trained in presentation
skills, question and answer sessions, and writing summaries.

- Students conduct research, experiments, calculations, and analysis, and consider their achievement of the



(2) Program assessment
o Criteria for program assessment
This program evaluates and improves the program in PDCA cycles from the following evaluation perspectives.
(1) Whether goals being set are appropriate
(2) Whether the amount of learning (learning hours) is sufficient
(3) Whether curricula being set are appropriate
(4) Whether classes are conducted in accordance with the syllabus
(5) Whether equipment and facilities are sufficient
(6) Whether the student support system is sufficient
(7) Whether the goal attainment levels are sufficient
(8) Whether educational improvement is undertaken
(9) Whether continuous improvement is undertaken
(10) Whether the records of activities are publicized or disclosed
The Educational Evaluation Committee, the Student Evaluation Committee, the Educational Improvement
Committee, and the Managing Committee evaluate this program on a daily and continuous basis, in a planned
manner, from the above-mentioned evaluation perspectives. Therefore, the committees prepare unique
gquestionnaires, grade summary sheets, and the survey on attainment levels, and put them into action. (Major
evaluation perspectives and when to implement evaluation are described.)

- Class questionnaires to evaluate the amount of learning (learning hours), class accordance with the syllabus,
attainment levels against the goals (class improvement questionnaires targeting students and staff)

- Teachers’ comments on students’ class improvement questionnaires for educational improvement,
improvement reports by teacher in charge of subjects (implemented at the end of each semester)

- Questionnaires to evaluate the validity of the goals and suitability of the established curriculum, the
guestionnaires at the time of students’ graduation (targeted at fourth year students, implemented
immediately after presenting graduation theses), the questionnaires targeting graduates and their superiors
(conducted once every three years, for graduates who graduated 3, 4, or 5 years ago)

+ The amount of learning (learning hours), class accordance with the syllabus, grade summary sheet for each
class subject to evaluate the attainment levels against the goals, attendance record (conducted at the end of
each semester)

- Drawing up of program syllabus (once a year)

- Preparing the survey on attainment levels of students’ academic results in order to understand the academic
results of individual students and of the entire grade (conducted at the end of each semester)

- FD activities, such as class observations of all staff (conducted on a regular basis)

o How to assess the program

The Educational Evaluation Committee, the Student Evaluation Committee, and the Educational Improvement
Committee gather the above data according to each task, and compile the results of various questionnaires,
academic results of class subjects and comprehensive evaluations, and attainment levels against the goals. The
committees then submit recommendations for improvement with reference to the students’ requests, and
improvement reports by the teacher in charge of each subject. The Managing Committee that oversees the three
committees discusses these ideas in comprehensive way and draws up the final evaluation and ideas for
improvement. Evaluation and improvement plans, and items decided here, are discussed at the meeting of staff
in charge, to disseminate to all staff in charge of the programs and to gain their approval. Furthermore, the



As for the suitability of the evaluation methods of attainment levels, and of the evaluation criteria from the
point of view of society, the Program Evaluation Committee, which is an external evaluation committee held once
a year, gives its evaluation.

These activities are conducted on a daily and continuous basis in a planned manner. The outcome and the
activity records of each committee are shared by all faculty members of this program.

o Feedback to students

To improve student education, this program has introduced a new system for tutors and various questionnaires.
In other words, by use of the attainment table, the tutors in each grade understand not only individual student’s
academic results and attainment level, but also the entire grade’s academic results and attainment levels, and are
in a position to identify improvements. Based on this, by conducting interviews with individual students, this
program promotes improvement of student education in close consultation with the Managing Committee. By
asking of the staff in charge of subjects at a lass for comments about the questionnaire, based on the results of the
class improvement questionnaires completed by students, or on the class check and evaluation results given by
the students, we make improvements of the lecture that correspond to the students’ requests. Furthermore, the
comments on the questionnaire are made public to students, so that students are able to understand how the
questionnaires are utilized for class improvement.




Basic Courses
in University
Education

Common Subjects

© Required subject (period of registration specified)
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Cluster 3 Specialized Basic Subjects

JRequired
@ :ﬁ;;;%;gji Class Hours/ Week
Clossaions 1 ]t e danie, v o
© 3 E1T2T3T4T1T 2 3T4T 1 2 3 4 1 2 3 4
Applied MathematicsI 2 © © © 4
Applied MathematicsII 2 © © © 4
Applied Mathematics ITI 2 4
Basic Engincering Computer Programming. 9 ©) ©) ©) 4
Probability and Statistics 2 4
Technical English 1 © © © 4
Basic Environmental Sciences 9 4
Chemical Stoichiometry 2 © © © 4
Basic Organic ChemistryIl 2 © © © 4
Basic Organic Chemistry 1T~ 2 4
Physical Chemistryl 2 © © © 4
Biochemistry I 2 ©0©0 0O 4
Basic Experiments in Chemistry 4 © © © # #
Basic Inorganic Chemistry 2 © © © 4
Analytical Chemistry 2 © © © 4
Basic life science 2 4
Introduction to Fundamental Industry 9, 4



Cluster 3 Specialized Subjects
(Program of Chemical Engineering)

©ORequired subjects
OCompulsory Elective subjects

g Class Hours/ Week
B8 8
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Experimental Chemical Engineering | 3 @ 919
Chemical Equipment Design and Practice 2 @ 4 4
Fluids Engineering | 2 |© 4
Heat Transfer |2 |© 4
Mass Transfer |2|© 2|2
Chemical Engincering Thermodynamics | 9 | (O) 219
Chemical Reaction Engineering | 2 | (O) 4
Powder Technology| 2 | © 4
Chemical Process Design | 3 @ 6|6
Chemical Engineering Fundamentals | 9 @ 2192
Mechanics of Materials | 2 | O 4
Chemical Engineering Exercise I | 9 | () 41 4
Chemical Engineering Exercise IL | 9 | () 41 4
Chemical Engineering Exercise I | 9 | () 4| 4
Exercise of Chemical Engineering Thermodynamics 1 O 2 2
Mathematics for Chemical Engineers | 9 Q 4
Materials Science | 2 [O 4
Process Control Eng. | 2 | O 4
Numerical Calculation Method | 9 4
Chemical Process and Engineering Ethics 2 @ 6
Chemical Industrial Process | 2 6
Corrosion and Protection of Materials | 9 4
Green Technology| 2 4
Recycling engineering | 2 4
Inorganic Chemistry | 2 4
Physical Chemistry IT | 2 4
Chemical Kinetics | 2 4
Synthetic Polymer Chemistry | 9 4
Electrochemistry | 2 4
Biochemistry II | 2 4
Fermentation Technology | 2 4
Biotechnology 2 4
Graduation Thesis | 5 |©




Academic Achievements in Chemical Engineering

The Relationship between Evaluation Items and Evaluation Criteria

Sheet 2

Academic Achievements

Evaluation Criteria

Evaluation Items

Excellent

Very Good

Good

To improve multiple thinking
ability and understanding of
relations among human, society,
nature, and engineering.

(V]

Sufficient understanding of relations
among human, society, nature, and
engineering. Acquiring sufficient
thinking ability with multiple
perspectives.

Good understanding relations among human,

society, nature, and engineering deeply.
Acquiring thinking ability with multiple
perspectives.

Understanding relations among human,
society, nature, and engineering.

Knowledge and
Understanding

Development of logical thinking

B obility

Acquiring an excellent logical thinking
ability.

Acquiring a good logical thinking ability .

Acquiring a logical thinking ability.

Definite learning of basic
chemistry and chemical

(E) L L .
cultivation of application ability to

high informatization.

Acquired application ability to high
informatization very well.

ability well. Acquired application ability to
high informatization well.

@ engineering and cultivation of
% C1| engineering basis.
= | fficiently 1 d basic chemist: d . . . . . .
=] C2] chemical engineering basis Su laiently learned basic Chemistry and |y o .hed basic chemistry and chemical Well learned basic chemistry and chemical
< chemical engineering and the applied . . . . . .
2 | . ) Kill engineering. engineering and the applied skills.
= C3] chemical basis. Ski1lls.
ﬁ C4{chemical engineering field
C5)chemical engineering application
Developi he flexibl i Acquiri llent flexibili .. .. .. .
eveloping the .e).ﬂb e adapting cqu%rl.ng. excellent flexibi lty and Acquiring good flexibility and creativity; also [Acquiring flexibility and creativity; also to
ability and creativity and creativity; also to have a willingness for s . e .
@ (D) L . . to have a willingness for self-improvement have a willingness for self-improvement and
19 cultivating motivation for self- self-improvement and self- . .
s . . and self-enlightenment. self-enlightenment.
= development and self-improvement |enlightenment.
~
<
E I f d [Developed d
t tati tati . . . . c .
2 mprovement ob presentation an evelopec presemtation an Developed presentation and communication |Developed presentation and communication
o communication ability and communication ability very well.

ability. Acquired application ability to high
informatization.

Placement of the Liberal Arts Education in the Major Program

Liberal Arts Education in this program assumes the role of establishing the academic foundation on which the specialized educ ation will be built. It respects a voluntary, self-
reliant attitude and cultivates scientific thinking based on information gathering abilities, analytical abilities, and criti cal thinking abilities. It establishes perspectives that make
it possible to provide insight on the inner nature of things and their background from a wide broad viewpoint, and enhances 1inguistic abilities to the level appropriate for living as a
global citizen. It also strengthens interest in peace, and integrates a broad range of knowledge into a body of knowledge that will be truly useful in solving problems. It cultivates
the ability to explore and promote cross-disciplinary /comprehensive research that goes beyond the established frameworks.




Relationships between the evaluation items and class subjects

Sheet3

Evaluation items

- HrH = = HAH Total
. Knowledge and Understanding Abilities and Skills Comprehensive Abilities |, .o
ype
ol of (A) (B) (C1) (C2) (C3) (C4) (C5) (D) (E) d values
2]
Subject type Class subjects g course Period Weighted Weighted Weighted Weighted Weighted Weighted Weighted Weighted Weighted of
£ | registr values of of of of of of |Weig! of |Weig! of |Weig! of |Weig! evaluati
©| ation of of of of of of of of of |on items
x5y items in ion| items in i in i in i in i in i in i in ion| items in in the
the items the items the items the items the items the items the items the items the items SLijECl
subject subject subject subject subject subject subject subject subject
Liberal Arts Education I""°du_°t'°" to University 2 | Required Isemsester—1T 40 4 40 4 20 2 100
Education
Lioera vt ecusanon | IT1EFODUCEOTY Seminar for First- {5 il 1emsester—11 40 4 40 4 20 2 100
Year Students
Liberal Arts Education | Peace Science Courses. 2 | Etective| 1semsester-2T 100 10 100
Liberal Arts Education | Area COUrses 8 | Etective| Isemsester 100 10 100
Liveral Arts Equcation | Basic English Usage | 1 | Required Isemsester—1T 100 10 100
Liberal Arts Education | Basic English Usage 11 1 | Required Isemsester—2T 100 10 100
Liberal Arts Education | Communication 1A 1 | Required Isemsester 100 10 100
Liberal Arts Education | Communication 1B 1 | Required Isemsester 100 10 100
Liberal Arts Education | Communication 1A 1 | Required 2semsester 100 10 100
Liberal Arts Education | Communication 1B 1 | Required 2semsester 100 10 100
Liveral Arts Equcation | Basic language | 1 | Elective Isemsester—1T 100 10 100
Liveral Arts Equcation | Basic language 11 1 | Elective Isemsester-2T 100 10 100
Liveral Arts Education | Information Courses 2 | Etective|  1semsester-2T 40 4 60 6 100
Libera vt Ecucaton | Health and Sports Courses 2 | Etective| semsester, 2semsester| 100 | 10 100
Liveral Arts Education | Calculus | 2 | Requirea|  1semsester-1T 100 10 100
Liveral Arts Edcation | Calculus 11 2 | Requirea|  2semsester-3T 100 10 100
Liseral Arts Eueaton | Linear Algebra | 2 | Requirea|  1semsester-2T 100 10 100
Liveral Arts Edaton | Linear Algebra 11 2 | Requirea|  2semsester-4T 100 10 100
Liberal Arts Education | General Mechanics | 2 | Required Isemsester-2T 100 10 100
Liveral Arts ueaton | General Mechanics 11 2 |Requirea|  2semsester-4T 100 | 10 100
iberal Arts Education | EXPEFIMental Methods and Acntenstar] T
era s s | EXPETIMENtE! Methods and 1 | Requirea|  3semsester-1T 100 | 10 100
iberal Arts Education | EXPEFIMental Methods and 2 comsaster—2T
era s s | EXPETIMONa! MEtNods and | 1 fequrea|  3semsestor—21 100 | 10 100
Liveat Arts Equeaton | Seminar in Basic Mathematics | | 1 |Required|  lsemsester-2T 100 | 10 100
Liveral Arts Education | Semiinar in Basic Mathematics 11 | 1 | Elective|  2semsester—4T 100 10 100
Livera Ars Eaucaton | EXPEFImeNtal Methods and 1 |Etective|  2semsester-3T 100 | 10 100
I_aharatory Waork in Rinloov |
iberal Arts Education | EXPEFIMental Methods and DeamsastarAT
era s aucan |EXPETIMENtal MEthods and - 1 9 |erecrve | semsester—41 100 | 10 100
Livera Arts Educaton | Basic Electromagnetism 2 |Etective|  2semsester-4T 100 | 10 100
specialized Education | Applied Mathematics | 2 | Requirea|  2semsester-3T 100 10 100
specialized Education | Applied Mathematics 11 2 | Requirea|  3semsester-1T 100 10 100
specialized Education | Applied Mathematics 111 2 | Elective|  5semsester-2T 100 10 100
speciaized Eaucation | 52SIC ENgineering Computer 2 | Required 3semsester—1T 80 8 20 2 100
Pronrammina
specialized Education | Probability and Statistics 2 | Elective  5semsester-1T 100 10 100
specialized Education | Technical English 1 | Required 4semsester—4T 100 10 100
specialized Education | Basic Environmental Sciences | 2 | Elective|  2semsester-3T 40 4 60 6 100
specialized Education | Chemical Stoichiometry 2 | Required 3semsester—2T 100 10 100
Specialized Education | Basic Organic Chemistry | 2 | Reauired|  2semsester-3T 100 10 100
specialized Education | Basic Organic Chemistry 11 2 | Etective|  3semsester-1T 100 10 100
specialized Education | Physical Chemistry | 2 | Reauired|  3semsester-2T 100 10 100
Specialized Education | Biochemistry | 2 | Reauired|  3semsester-2T 100 10 100
Specialized Education | Basic Experiments in Chemistry | 4 | Required 4semsester 20 2 80 8 100
Specialized Education | Basic Inorganic Chemistry 2 | Reauired|  2semsester—4T 100 10 100
specialized Education | Analytical Chemistry 2 | Reauired|  3semsester-1T 100 10 100
specialized Education | Basic life science 2 |Elective|  2semsester—3T 100 10 100
Specialized Education Introduction to Applied Chemistry, 2 | Etective| 3semsester—2T 30 3 40 4 30 3 100
Chemical and
Specialized Education | Introduction to Fundamental Industry | 2 | Elective| 3semsester—2T 70 7 30 3 100
specialized Ecucation | EXPEFImental Chemical 3 | Reauired 6Gsemsester 5 1 95 100
ann_ﬂnrlnn _ _
specialized Ecucation | CPEMICal Equipment Design and [ 5 [ eqireq Ssemsester 30 3 30 3 40 4 100
Practice
Specialized Education | Fluids Engineering 2 | Reauired|  5semsester-1T 100 10 100
Specialized Education | Heat Transfer 2 | Required|  Gsemsester-3T 100 10 100
Specialized Education | Mass Transfer 2 | Required 5semsester 100 10 100
Speciaized Ecucation | CHEMICal Engineering 2 | Required Ssemsester 100 10 100
Ther:
Specialized Education | Chemical Reaction Engineering | 2 | Reauired|  6semsester-3T 50 5 50 5 100
pecialized Education | Powder Technology 2 | Required|  5semsester-1T 100 10 100
specialized Education | Chemical Process Design 3 | Reuired Tsemsester 10 1 10 1 60 6 10 1 10 1 100
st sueaion | NETICA! ENOINGCTING 2 [ requirea Asemsester 100 | 10 100
Specialized Education | Mechanics of Materials 2 | Etective|  5semsester-2T 100 10 100
Specialized Education | Chemical Engineering Exercise | | 2 | Elective 4semsester 100 10 100
Specialized Education ﬁhemlcal Engineering Exercise | 5 [ ¢y e 100 10 100
Specialized Education ﬁllﬁemlcal Engineering Exercise | 5 [ ¢y e 100 10 100
speciaizea Eaucaion | EXOTCISE OF Chemical 1|Eective|  5semsester 100 | 10 100
ﬁnmnaarln_n Tharmnri\l_nnmlrc
specilzed Education | Mathematics for Chemical 2 | Etective|  dsemsester-3T 100 10 100
Ennineers
Specialized Education | Materials Science 2 |Elective|  dsemsester-4T 100 10 100
specialized Education | Process Control Engineering 2 | Elective|  5semsester-2T 100 10 100
Specialized Education | Numerical Calculation Method | 2 | Elective|  5semsester-1T 100 10 100




Evaluation items Total
Knowledge and Understanding Abilities and Skills Comprehensive Abilities | oo
Type
@l of (A) (B) (C1) (C2) (C3) (C4) (C5) (D) (E) d values
Subject type Class subjects g | course Period Weighted Weighted Weighted Weighted Weighted Weighted Weighted Weighted Weighted of -
£ | registr values of - Wei of [wei of [wei of [Wei of [Wei of |Weigt of |Weig! of |Weigt of |Weigt uati
©| ation of of of f f f of of of |onitems
5y items in ion items in ion items in ion items in ion items in ion items in ion items in ion| items in ion| items in ion| in the
the items the items the items the items  |the items  |the items  |the items  |the items  |the items subject
subject subject subject subject subject subject subject subject subject
specaizea Eaucaion | CPEMIcal Process and 2 [Requirea|  Tsemsester-1T 40 4 20 2 40 4 100
Ennineering Fthics
Specialized Education | Chemical Industrial Process 2 |Elective|  Tsemsester—1T 20 2 20 2 20 2 40 4 100
specinza ecusaton | COITOSION and Protection of 2 [Etective|  Gsemsester—3T 100 | 10 100
Materials
specialized Education | Green Technology 2 | Elective|  Gsemsester—4T 50 5 20 2 30 3 100
specialized Education | Recycling Engineering 2 | Reauired 6semsester—4T 50 5 20 2 30 3 100
Specalized Edueation | Inorganic Chemistry 2 [erective]  Bsemsester-1T 100 | 10 100
pecialized Education | Physical Chemistry 11 2 | Reuired dsemsester-3T 100 10 100
Specialized Education | Chemical Kinetics 2 | Etective| 5semsester—2T 100 10 100
specialized Education | Synthetic Polymer Chemistry 2 |Elective|  5semsester—1T 100 10 100
Specialized Education | Electrochemistry 2 |Elective|  6semsester—3T 100 10 100
Specialized Education | Biochemistry 11 2 | Elective dsemsester-3T 100 10 100
specallzed Edueation | Fermentation Technology 2 [etective]  Bsemsester-1T 100 | 10 100
Specialized Education | Biotechnology 2 |Elective|  6semsester-3T 100 10 100
Specialized Education | Graduation Thesis 5 | Required|7semsester, 10 1 20 i 50 5 20 2 100




(2) Structure of Program

Leaning and
Educational
Goals

Class Subjects

1t grade

2nd grade

31 grade

4 grade

Spring

Fall

Spring

Fall

Spring

Fall

Spring

Fall

(A

To improve multiple
thinking  ability and
understanding of
relations among human,
society, nature, and
engineering. (Ethics as
engineers)

Introduction to University
Education

Introductory Seminar for First-
Year Students

Peace Science Courses

Fundamentals of

Environmental Science

| Area Curses (©, 4subjects, I

| Health and Spo

rts Courses (©) I

w| Recycling engineering(©)
P Green Technology (©

Chemical Process Design

Chemical Process and Engineering Ethics =3

Chemical Indusf

Process

[ Graduation Thesis

(B)E
Development of logical
thinking ability

Calculus 1(©)
Seminar in Basic Mathematics | (©)
Linear Algebra I(©)

H

General Mechanics 1(©) o

Calculus 11(©) |
Seminar in Basic Mathematics 11(©)

Linear Algebra 1[(0
Experimental Methods and
Laboratory Work in Biology(©

General Mechanics 11(©)
Basic Electromagnetism(©

I

Experimental Methods and Laboratory
Work in Physics(©)

(&)

Engineering basis

Fundamental Organic Chemistry(O
Basic Inorganic Chemistry(©)

Physical Chemistry I(©)

» Biochemistry 1(©)

Basic © M
Basic life science(©)

=

I Chemistry(©)

Introduction to Fundamental Industry(©)
Introduction to Applied Chemistry,
Chemical Engineering and

| Recycling engineering(©)

Materials Science

D
©

Chemical Equipment Design and
Practice
Mechanics of Material(©)

¥’ Green Technology(©)

»ToC2,C3,C4

»(To C4, C5

Elements of Information |
Literacy Basic Engineering Computer Programming(©)
Exercise in Information [ Applied Mathematics (O Applied Mathematics 11(©) » Mathematics for Chemical Applied Mathematics 111
Literac Engineers(© Probability and Statistics(©
(C2) Chemical Stoichiometry(O) Chemical Engineering Fur
. S Introduction to Fundamental Industry | : Chemical Engineering Exercise I( ) Chemical Engineering Thermadynamics(0) —
Chemical engineering Introduction to Applied Chemistry, P Frysical Cremistry 11 [P Spcrise o chemical ogeering hermadraics(<)
basis. Chemical Engineering and Bit (©) Basic Experiments in Chemistry
. Inorganic Chemistry(©) Electrochemistry(0)
(C3) Basic Organic Chemistry 11(©) P Basic Experiments in Chemistry(©) }— Chemical Kinetics(©) —J| Chemical Reaction Engineering(©)

Chemical basis

Synthetic Polymer Chemistry(©,

Experimental Chemical Engineerin

Fermentation Technology(©

——p»[ Biotechnology(©) E

cal Industrial Process

Fluids Engineering(©)
Mass Transfer(©)
Powder Technology(©)

(C4) Introduction to Applied Chemistry, Process Control Eng.(©)
Chemical engineering Chemical Engineering and P Chem_lcala\Equlpment Design and \I
field Biotechnology Practice(©)
Chemical Engineering Exercise 11(©)
(C5)
Chemical engineering
application.

Heat Transfer(©)

Chemical Reaction Engineering(©)
Corrosion and Protection of
Materials(©)

Recycling Engineering

Chemical Process Design
Chemical Process and
Engineering Ethics
Chemical Industrial Process

Experimental Chemical
Engineering(©)

Chemical Engineering Exercise 111(¢

Green Technology

‘Chemical Process Design (O)
Chemical Process and Engineering Ethics(©)
Chemical Industrial Process(O)

S

Graduation Thesis

(D)
Developing the flexible
adapting  ability and
creativity and cultivating
motivation ~ for  self-
development and self-

Introduction to
University Education
Introductory Seminar

for First-Year
Students

Chemical Process Design

)

Graduation Thesi

(©)

improvement.
Basic English Usage I, I1, Communication IA, IB, H1A, 11B(©) [ o e | I T T 1

® The Second Foreign Languages(©) I P> Technical English(© Chemical Process Design
Improvement of
presentation and Elements of Information v
communication  ability | | &8T5 ntomation > . -
and  cultivation of Literacy(©) [ Chemical Engineering Programming | 1l Graduation Thesis |
application  ability to

high informatization.

Introductory Seminar for First-
Year Students

Note : Subjects with (©) symbol have direct relation with next subject, and the subjects without symbol are incidentally influence.
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