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Program for Materials Chemistry

Specialty and Code: Materials Chemistry 080403

Education Objective: Aiming at preparing students for high-level scientific researchers and
engineers with good sense of social responsibility, humanities and social science literacy and
professional ethics, this plan will enable students to have solid foundation in basic theories of
chemistry, mathematics and natural science and systematically grasp multidisciplinary and
multi-fields knowledge of materials sciences, materials chemistry and engineering application
in the fields of modern science. With initiative spirit and international view, students can be fit
into jobs in the fields of materials synthesis and preparation, processing and forming,
structure and property analysis, materials design and industrialization application. They can
do the work of process planning, technology renovation and product development and
operation management.

Graduation Requirements:

1. Engineering knowledge: students are expected to have basic and professional
knowledge of chemistry, mathematics, natural science, materials science and engineering,
which can be used to solve complex engineering problems in the process of new materials and
devices research and development as well as production, technical transformation and in
service.

2. Problem analysis: students are expected to be able to identify, express and analyze
complex engineering problems, and obtain valid conclusions using basic principles of
chemistry, mathematics, natural science, materials science and engineering theory.

3. Solution design/development: students are required to be able to provide solutions for
complex engineering problems in the fields of materials, develop materials and processes that
meet the needs, and embody the sense of innovation in the design, while taking social, health,
legal, cultural and environmental factors into consideration.

4. Research: students are required to master the basic theories and research methods of
material chemistry, material science and engineering, and have the preliminary ability to
design and develop new materials, new processes and new devices, including design
experiments, data analysis and interpretation, results and discussion, comprehensive
acquisition of effective conclusions and writing papers.

5. Using modern tools: students are expected to have the ability to select and use
appropriate technology, resources, modern engineering tools, and information technology
tools to develop representations and representations, predictions, and simulations of complex
engineering problems, and to understand the applicability and limitations of the findings.

6. Engineering and society: students are required to be able to analyze social problems
based on engineering related background knowledge, evaluate impacts on society, health,
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safety, law, and culture during the solution process of complex engineering problems, and
understand the responsibilities that should be taken.

7. Environment and sustainable development: students are supposed to be able to
understand and evaluate impacts of professional engineering practice for the complex
engineering problems in materials chemistry on environment and sustainable development of
society.

8. Professional norms: students are expected to have humanities and social science
literacy and social responsibilities, and enable to understand and comply with the professional
ethics and norms.

9. Individual and team work: students are required to be able to assume the role of
individual, team member, and the person in charge.

10. Communication: With an international view, students are asked to be able to
effectively communicate and exchange with industry peers and the public in the cross-cultural
background on complex engineering problems in materials chemistry, including report writing,
presentations and discussions.

11. Project management: students are asked to be able to understand and master the
engineering management principles and economic decision-making methods, and apply them
in the practice of project management.

12. Life-time learning: students should have the ability of self-study, innovation and
lifelong learning, and enable to keep learning and adapt to social development.

Graduation requirements and ways to achieve:

No. Graduation requirements Ways to achieve (teaching process)

Engineering knowledge: students (O Classroom Teaching: Advanced Mathematics A.

are expected to have basic and
professional knowledge of chemistry, | Mathematics Statistics B College Physics B Physical

Linear Algebra A . Probability Theory and

mathematics, natural science, materials | Experiments B. Engineering Drawing. Electrician and
science and engineering, which can be | Electronic  Technology C . Python  Language
used to solve complex engineering | Programming A. Course Design of Python Language
problems in the process of new | Programming A . Liberal Education Courses .
materials and devices research and | Introduction to Materials Science. Crystallography.
development as well as production, | Mechanics of Materials, Principles of  Materials
technical transformation and in service. | Chemistry. Polymer Chemistry A. Polymer Physics A.
Synthesis of Polymer Technology. Polymer Material
Forming and Processing . Functional Polymers .

Fundamentals of Materials Science . Fundamentals of

Materials Engineering. Materials Physics. Inorganic
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No.

Graduation requirements

Ways to achieve (teaching process)

Materials Synthesis and Preparative Chemistry .
Materials Properties and Testing B.  Modern Testing
Technology B. Principle of Composite Materials .

Mineral Materials Technology . Specialty Elective
Courses.

®@Out-of-class Learning: Lectures on special topics,

Academic report, etc

Problem analysis: students are
expected to be able to identify, express
and analyze complex engineering
problems, and obtain valid conclusions
using basic principles of chemistry,
mathematics, natural science, materials

science and engineering theory.

@ Classroom Teaching: Synthesis of Polymer
Technology . Polymer Material Forming and Processing
Principle of Composite Materials. Mineral Materials
Technology . Experiment of polymer chemistry and
physics. Experiments of Innovative Design of Materials
Chemistry - Specialty Elective Courses . Factory
Practice. Bachelor Thesis (Design).

@ Out-of-class Learning: Course assignment. Social
Survey, Education for Innovation and Entrepreneurship,
Activity for Student Research Training, Competition

Activity

Solution  design/development:
students are required to be able to
provide solutions for  complex
engineering problems in the fields of
materials, develop materials and
processes that meet the needs, and
embody the sense of innovation in the
design, while taking social, health,
environmental

legal, cultural and

factors into consideration.

@ Classroom Teaching: Basic Experiments for
Materials Science and Engineering . Experiment of
Polymer Material Product Design . Experiments for
Synthesis and Preparation of materials . Material
research and testing experiment . Experiments for
Mineral Materials. Experiments of Innovative Design of
Materials Chemistry. Factory Practice. Bachelor Thesis
(Design).

@ Out-of-class Learning: Course assignment, Social
Survey, Education for Innovation and Entrepreneurship,
Activity for Student Research Training, Competition

Activity.

Research: students are required to
master the basic theories and research
methods of material  chemistry,
material science and engineering, and
have the preliminary ability to design
and develop new materials, new

processes and new devices, including

@ Classroom Teaching: Experiment of polymer
chemistry and physics. Basic Experiments for Materials
Science and Engineering - Experiment of Polymer
Material Product Design . Experiments for Synthesis
and Preparation of materials. Material research and
testing experiment. Experiments for Mineral Materials.
Innovative

Experiments of Design of Materials
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No.

Graduation requirements

Ways to achieve (teaching process)

design experiments, data analysis and
interpretation, results and discussion,
comprehensive acquisition of effective

conclusions and writing papers.

Chemistry. Factory Practice. Bachelor Thesis (Design).
@ Out-of-class Learning: Course assignment, Social
Survey, Education for Innovation and Entrepreneurship,
Activity for Student Research Training, Competition

Activity.

Using modern tools: students are
expected to have the ability to select
and use appropriate technology,
resources, modern engineering tools,
and information technology tools to
develop representations and
representations, predictions, and
simulations of complex engineering
problems, and to understand the
applicability and limitations of the

findings.

@ Classroom Teaching: College English. Python
Language Programming A. Experiment of polymer
chemistry and physics. Experiment of Polymer Material
Product Design . Experiments for Synthesis and
Preparation of materials. Experiments for Mineral
Materials. Experiments of Innovative Design of
Materials Chemistry. Factory Practice, Bachelor Thesis
(Design).

@ Out-of-class Learning: Course assignment, Social
Survey, Education for Innovation and Entrepreneurship,
Activity for Student Research Training, Competition

Activity.

Engineering and society: students
are required to be able to analyze
social problems based on engineering
related background knowledge,
evaluate impacts on society, health,
safety, law, and culture during the
solution  process of  complex
engineering problems, and understand
the responsibilities that should be

taken.

@ Classroom Teaching: Material engineering ethics.
project management. Introduction to Earth Sciences.
Introduction to Ecology

Course Paper. Reporton

Course Experiment.  Report on innovative Design of
Materials Chemistry. Report on Factory Practice, Paper
on Bachelor Thesis (Design).

@ Out-of-class Learning: Course assignment, Report
on Innovation and Entrepreneurship, Report on Student

Research Training, Competition Activity.

Environment  and sustainable
development: students are supposed to
be able to understand and evaluate
impacts of professional engineering
practice for the complex engineering
problems in materials chemistry on

environment and sustainable

@ Classroom Teaching: Introduction to Earth
Sciences. Introduction to Ecology. Classroom teaching
related to Professional Courses. Practice Teaching,
Innovative Design of Materials Chemistry. Factory
Practice, Bachelor Thesis (Design).

@ Out-of-class Learning: Lectures on Special Topics,

Course assignment, Report on Innovation and

-8-
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No. Graduation requirements Ways to achieve (teaching process)
development of society. Entrepreneurship. Report on Student Research Training,
Competition Activity.
@ Classroom Teaching: Material Engineering Ethics.
Principles of Marxism. Introduction to Mao Tse-tung
Professional norms: students are | Thought and the Theoretical System of Socialism with
expected to have humanities and social | Chinese Characteristics. The Essentials of Modern
science literacy and social | Chinese History. Morality Education and
responsibilities, and enable to | Fundamentals of Law. Situation and Policy. Physical
8 understand and comply with the | Education. Military Theory. Social survey.
professional ethics and norms. @ Out-of-class Learning: Enrollment Education.
Student’s Mental Health Education . Situation and Policy
Education. Employment Guidance. Graduate
Education. Lectures on Special Topics from
Instructors. Academic lectures. etc.
@ Classroom Teaching: Experiment of polymer
chemistry and physics. Basic Experiments for Materials
Science and Engineering. Experiment of Polymer
Material Product Design . Experiments for Synthesis
Individual and team work: students and Preparation of materials. Material research and
are required to be able to assume the testing experiment. Experiments for Mineral Materials.
? role of individual, team member, and Experiments of Innovative Design of Materials
the person in charge. Chemistry. Factory Practice. Bachelor Thesis (Design).
@ Out-of-class Learning: Course assignment. Social
Survey. Education for Innovation and
Entrepreneurship.  Activity for Student Research
Training, Competition Activity.
Communication: With an | @ Classroom Teaching: College English. Principles of
international view, students are asked | Material Chemistry(English).
to be able to effectively communicate | Functional Polymeric Materials (English). Experiments
and exchange with industry peers and | of Innovative Design of Materials Chemistry. Factory
10 the public in the cross-cultural | Practice, Bachelor Thesis (Design).

background on complex engineering

problems in materials chemistry,

including report writing,

presentations and discussions.

@ Out-of-class Learning: Report on Social Survey
Scientific and Technological Reporting. Academic
Lectures, Scientific Writing. Activity for the Research

Project from teachers.

-9-
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No. Graduation requirements Ways to achieve (teaching process)

Project management: students are
asked to be able to understand and | @ Classroom Teaching: project management,
master the engineering management | Experiments of Innovative Design of Materials
n principles and economic | Chemistry, Factory Practice, Bachelor Thesis (Design).
decision-making methods, and apply | @ Out-of-class Learning: Participating Student
them in the practice of project | Research Project, Factory Practice, Activity for the

management. Research Project from teachers.

. ] ] @ Classroom Teaching: Factory Practice, Bachelor
Life-time learning: students should . . ) .
o Thesis (Design). Morality Education and Fundamentals
have the ability of self-study,
) ] ] ) of Law, etc.
innovation and lifelong learning, and ) )
12 . @oOut-of-class Learning: Course Assignment,
enable to keep learning and adapt to ) o ) )
. Academic competitions. Inventions and Creations,
social development. o )
Report on Scientific Research. Report on Social Survey,

Participating Student Research Project.

Major Disciplines: Materials Science and Engineering

Main Courses: Introduction to Materials Science. Crystallography. Mechanics of Materials,
Principles of Materials Chemistry. Polymer Chemistry A. Polymer Physics A. Synthesis
of Polymer Technology. Polymer Material Forming and Processing. Functional Polymers.
Fundamentals of Materials Science . Fundamentals of Materials Engineering. Materials
Physics. Inorganic Materials Synthesis and Preparative Chemistry. Materials Properties and
Testing B. Modern Testing Technology B. Principle of Composite Materials. Mineral
Materials Technology.

Lab Experiments: Basic Experiments for Materials Science and Engineering. Experiment of
polymer chemistry and physics. Experiment of Polymer Material Product Design .
Experiments for Synthesis and Preparation of materials. Material research and testing
experiment. Experiments for Mineral Materials. Experiments of Innovative Design of
Materials Chemistry.

Practical Work: Military training, Basic Training of Chemical Experiments, Inorganic
chemistry experiment, Physical chemistry experiment, Chemistry experiment, Analytical
chemistry experiment, Engineering drawing, Electronics and electrotechnical C,
Crystallography, Course Design of Python Language Programming A. Factory Practice,
Bachelor Thesis (Design).

-10 -
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Requirements for Graduation Credits: 170

Duration& Degree Granted: Four years, Bachelor of Engineering
Recommended minor: Administration, Economics, Environmental Engineering
Related Specialties: Materials Science and Engineering, Chemistry

-11-
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Course Descriptions of Materials Chemistry

Fr o £
x Class Hours FRFE 9B
[ ® . o Semester Credits
mi | R o
RAE g e % . FH A5 RAL
el RAR L AR 3 - .
| @5 2 y 4 % |Prerequisite
Classi- Course Name - e .
o Code Crs 3| N B/ HF| K| courses | >
fication B ol e | s — | == 1w|& x| A
Hrs || F| ARK 4 1t |2nd | 3rd | 4th [5th | % renlsth
Lec| ¥ |Lab/Res |Dis| & h
Lab Exp
SR ERE V.V Sk N
11706200 - S E LB AR B 3 | 48 |48 3
Principles of Marxism
LEAERfT B EAS TN
AR R AR A
Introduction to Mao Tse-tung Thought
117 . 4 4 4 4
06500 and the Theoretical System of 6 6
Socialism with Chinese
Characteristics
W T EALAK L RE
1B f2 [11711800| The Essentials of Modern Chinese 2 32 |32 2
in g History
# |2 | 120002+ ERE SRR
5 & 0 Morality Education and Fundamentals 3 48 |48 3
- < of Law
7% 5 BOR .
. 55 - 3 5B
g Situation and Policy 2 2 |3 FIAFALE
) WH
- 113076*0
m Physical Education 4 144 1144 Lyt
c b g
S 109005* | K 5 %%
= O College English 9 144 (144 48 313|3
> = N
:
o 1430010 %‘% 7 i 1 6 |16 1
= 0 Military Theory
3 HIRALF IS
w
Introduction to Earth Sciences 15 24|24 8 15
A 25 dor o
o E5F A 15 | 24 |24 15
{L|§ Introduction to Ecology
m (@46 £ 3 1T L8 RAZE T 12 55, 4
S [ R B IRF o, HFAEMSRA| 9 | 144
3 KT 455
Nt
40 720 5155|554 |5|4|/0]0
Sum
2030200 pof st 22 &5
ﬁﬂ%%%} _ _ 15 32 |24 8 15
S 0 Introduction to Materials Science
0
i3 Python & &£ 5%t A
N ython i S 2RI A 25 | 56 |40 16 25
T Python Language Programming A
D P28
b 8 12127 | ey
P 5 mFHEF (A)
s . 115 184 [184
p w 1 Advanced Mathematics (A) 5 |65
ZMRE (B)
2.5 40 |40
Linear Algebra (B) 2:5




FPERAAF (AR) AREATE

Fr o &
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Lab Exp
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. 3 .
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