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Undergraduate Program in Materials

The undergraduate program of materials in the School of Materials Science and Technology includes
the major characteristics, for undergraduate majors, and courses in general major. The courses of general
major involve Required Courses of General Education, Selective Courses of General Education and
Disciplinary Fundamental Courses. The undergraduate program includes academic objectives, academic
requirements and core courses of each major. Regarding to the Specialized Core Courses, Specialized
Development Courses and Course Practice, please refer to the training plan of different majors.

1. Characteristics of General Major

Adhere to the engineering education concept of "student-centered, achievement-oriented and
continuous improvement" and adhere to the talents training concept of "three-dimensional education".
Implement wide-caliber professional education based on general education. Taking comprehensive
utilization of mineral resources and new materials of environment and energy as the academic objectives, it
aims to cultivate high-quality and innovative talents with good moral character, solid foundation, extensive
knowledge and profound specialty. To enable students to systematically study the basic theories and
professional knowledge of materials, use foreign languages and computers proficiently, and have abilities
to correctly express, analyze and solve complex engineering problems in the fields of materials science and
engineering/material chemistry/materials physics.

2. Category for Undergraduate Majors

After enrollment, students are trained according to the material category of thick foundation and wide
caliber. After finishing the Required Courses of General Education and Disciplinary Fundamental Courses,
students will enter the stage of professional training in the fifth semester. Undergraduate majors for this
major include: Materials Science and Engineering, Material Physics, and Material Chemistry.
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Undergraduate Program in Materials Science and Engineering

1. Academic Objectives

Materials Science and Engineering is characterized by research, development, and application of new
mineral materials, which focuses on the exploitation of mineral resources, utilization of industrial solid
waste, mineral processing, and preparation of ceramics and refractory materials. The major of Materials
Science and Engineering aims to cultivate high-qualified and innovative talents to meet the national strategic
needs of the country and accommodate the future development direction. Equipping them with the basic
training of material engineers, basic theories, methods, and skills of this major so that they can be competent
in the technology, management, research, and development of material engineering even other related fields.
Training them to be outstanding students with comprehensive development in morals, intelligence, sports,
aesthetics, and labour education who have strong ability of practice, innovation and entrepreneurship, a
certain international perspective, and sustainable development potential.

Following objectives are expected to be achieved around 5 years after the graduation of the students in
this major:

(1) Knowledge updating: Learn and update knowledge continuously in time, have rich professional
knowledge and management knowledge, be adapt to the job and career development requirements.

(2) Vocational ability: Be able to solve complex engineering problems independently in the field of
materials, have the ability of careful comprehensive analysis, strong professional technical and innovation.
Make reasonable decisions with comprehensive consideration in society, environment, energy consumption,
safety, economic costs, sustainable development, and other factors. Work as materials engineers, technical
supervisors, and project leaders.

(3) Team ability: Have strong teamwork ability, organization and coordination ability, and be competent
for the project or team leaders in management work.

(4) Competitiveness: Have a forward-looking, broad international vision and sense of competition,
be able to grasp the development trend of the material industry and technology, accommodate the
new development of science, technology, engineering, environment, and social economy. Carry out
communication, cooperation, and competition in a cross-cultural background.

(5) Personality and accomplishment: Have good moral cultivation and professionalism, a strong sense
of social responsibility, a sound personality, physical and mental health, love our country, cherish posts and
devote wholeheartedly to work.

2. Academic Objectives

Based on materials science, chemistry and physics, the major of materials science and engineering
systematically studies the basic theory and practical skills of materials science and engineering and applies
them to the synthesis, preparation and performance optimization of materials. Students of this major need
to master the basic theory and technology in the field of materials science and engineering, have a solid
foundation in the field of mineral and inorganic non-metallic materials and their composite materials science
and engineering and have a strong practical ability to widely adapt to the requirements of materials science
and engineering and related fields.

The graduates should obtain the following knowledge and ability:

(1) Engineering knowledge: be able to apply mathematics, natural science, engineering foundation and
professional knowledge to solve practical engineering problems related to material physics.

(2) Problem analysis: be able to apply the basic principles of mathematics, natural science and
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engineering science, combined with literature research, to analyze practical engineering problems related to
material physics, and obtain effective conclusions.

(3) Design/develop solutions: be able to design solutions for practical engineering problems related to
material physics, and be innovative and take social, health, safety, legal, cultural and environmental factors
into consideration.

(4) Research: be able to conduct research on practical engineering problems related to material
physics based on scientific principles via using scientific methods, and finally get reasonable and effective
conclusions through designing experiments, analyzing and interpreting data.

(5) Use modern tools: be able to master certain modern engineering tools and information technology
tools, and could solve practical engineering problems related to material physics.

(6) Engineering and society: be able to conduct reasonable analysis based on engineering background
knowledge, evaluate the impact of solutions to engineering problems related to material physics on society,
health, safety, law and culture, and understand the responsibilities to be assumed.

(7) Environment and sustainable development: be able to understand and evaluate the impact of
professional engineering practice on the environmental and social sustainable development of engineering
problems related to material physics.

(8) Professional norms: with humanistic and social science literacy, social responsibility; be able to
understand and abide by engineering professional ethics and norms in engineering practice, and fulfill
corresponding responsibilities.

(9) Individuals and Teams: be capable of acting as individuals, team members and leaders in a
multidisciplinary team.

(10) Communication: be able to effectively communicate with peers and the public on engineering
issues related to material physics, including the basic ability to write reports (papers) and participate in
academic exchanges; have a certain international vision, master a foreign language, can communicate under
the cross-cultural background.

(11) Project Management: be able to understand and master engineering management principles and
economic decision-making methods, and apply them in a multidisciplinary environment.

(12) Lifelong learning: have the consciousness of independent learning and lifelong learning, and have
the ability to continuously learn and adapt to development.

3. Main disciplines
Materials science and Engineering.
4. Length of Schooling and Degree

The length of schooling is four years of full-time study. Students will be awarded the Bachelor
Degree of Engineering when they have completed the required minimum credits and have met all other
requirements.

5. Core Courses

Core Courses: Introduction to Materials Science, Fundamentals of Materials Science, Fundamentals
of Materials Engineering, Basic course of crystallography, Quantum and Statistics (Applied Quantum and
Statistical Physics) , Solid-state Physics, Fundamentals of Material Mechanics, Materials Physics, Electrical
and Electronic Technology, Industrial Minerals and Rocks, Modern Techniques for Materials, Inorganic
Materials Technology, Silicate Materials, Mineral Resources Processing, New Ceramic Materials, Material
Chemistry, Introduction to Materials Genome Engineering, Composite Materials, Industrial Technology,
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Economy and Environmental Protection, Materials English, Introduction to Inorganic Nonmetallic Material
Production Equipment and Introduction to design of production plant and intelligent manufacturing in
materials, etc.

Practice: Experiment and practice safety, Physics Experiments, Chemistry Experiments, Crystal
Optics Experiment, Metalworking Practice, Teaching Practice, Special Practice, Materials Preparation and
Properties Experiment, Special Comprehensive Experiment and Graduation thesis.
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Undergraduate Program in Materials Physics

1. Academic Objectives

Materials Physics combines the discipline advantages of our university, takes mineral functional
materials as the main direction, and takes the research and application technology of functional materials and
devices as its distinguishing feature, focusing on the development of mineral materials, thin film materials,
optoelectronic and electromagnetic functional materials and related new materials for environmental and
energy. It aims to cultivate high-quality and innovative talents with good professional ethics, systematic
professional theoretical knowledge, good humanities literacy, good moral character, solid foundation,
extensive knowledge and profound specialty. The graduates of this major can engage in the basic theoretical
research in environmental and energy materials, the development of new materials, new processes and
new technologies, and the engineering science and technology and technical and economic management of
production technology management.

The specific training objectives are as follows:

(1) Physical and mental health, good moral character, good professional ethics, sense of social
responsibility, innovative quality, understanding the national guidelines, policies and regulations on the
development of materials science, with a high sense of safety, environmental protection and sustainable
development.

(2) Have the basic knowledge of mathematics and physics, professional knowledge and other related
basic knowledge of natural science required for scientific research, engineering design and technical services
in materials science and engineering.

(3) Be familiar with the frontier and development status and trend of professional direction, and
have the ability to design, prepare, testing, analysis and application material products in the professional
approach. With strong innovation ability, can effectively explore new materials, new processes, new
technologies.

(4) Master the equipment and application software for designing, preparing, testing and analyzing
material products, and have the ability to comprehensively analyze and solve practical engineering problems
by using the knowledge learned.

(5) Have good oral and written expression and communication skills, organizational ability and strong
team spirit, and lifelong learning ability.

2. Graduation Requirements

Students in this major mainly study materials physics of the basic theory and basic knowledge, accept
basic training about the material preparation, structural analysis and performance test. Students should
understand the basic rule about the relationship between the material composition and structure, preparation
and processing technology and the material performance, and master the basic method of material design,
preparation and process control. Graduates of this major should acquire the following knowledge, ability
and quality:

(1)Engineering knowledge: be able to apply mathematics, natural science, engineering foundation and
professional knowledge to solve practical engineering problems related to material physics.

(2)Problem analysis: be able to apply the basic principles of mathematics, natural science and
engineering science, combined with literature research, to analyze practical engineering problems related to
material physics, and obtain effective conclusions.

(3)Design/develop solutions: be able to design solutions for practical engineering problems related to
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material physics, and be innovative and take social, health, safety, legal, cultural and environmental factors
into consideration.

(4)Research: be able to conduct research on practical engineering problems related to material
physics based on scientific principles via using scientific methods, and finally get reasonable and effective
conclusions through designing experiments, analyzing and interpreting data.

(5)Use modern tools: be able to master certain modern engineering tools and information technology
tools, and could solve practical engineering problems related to material physics.

(6)Engineering and society: be able to conduct reasonable analysis based on engineering background
knowledge, evaluate the impact of solutions to engineering problems related to material physics on society,
health, safety, law and culture, and understand the responsibilities to be assumed.

(7)Environment and sustainable development: be able to understand and evaluate the impact of
professional engineering practice on the environmental and social sustainable development of engineering
problems related to material physics.

(8) Professional norms: with humanistic and social science literacy, social responsibility; be able to
understand and abide by engineering professional ethics and norms in engineering practice, and fulfill
corresponding responsibilities.

(9)Individuals and Teams: be capable of acting as individuals, team members and leaders in a
multidisciplinary team.

(10)Communication: be able to effectively communicate with peers and the public on engineering
issues related to material physics, including the basic ability to write reports (papers) and participate in
academic exchanges; have a certain international vision, master a foreign language, can communicate under
the cross-cultural background.

(11)Project Management: be able to understand and master engineering management principles and
economic decision-making methods, and apply them in a multidisciplinary environment.

(12)Lifelong learning: have the consciousness of independent learning and lifelong learning, and have
the ability to continuously learn and adapt to development.

3. Main disciplines
Materials physics.
4. Length of Schooling and Degree

The length of schooling is four years of full-time study. Students will be awarded the Bachelor
Degree of Engineering when they have completed the required minimum credits and have met all other
requirements.

5. Core Courses

Specialized Core Courses: Introduction to Functional Materials, Nano-mateirials, Thin Film Materials,
New Energy Materials, Spectral and energy spectrum analysis, Composite Materials Science, Computational
Materials Science, Materials Physics, Solid Physics, Semiconductor Physics, Specialized English for
Materials Physics, Polymer Physics, Polymer Chemistry, Quantum and Statistics, Fundamentals of
Photoelectrocatalysis

Course Practice: Experiment and practice safety, Physics Experiments, Chemistry Experiments,
Teaching Practice, Metalworking Practice, Crystal Optics, Materials Preparation and Properties Experiment,
Professional Practice, Special Comprehensive Experiments, Graduation Design (Thesis).
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Undergraduate Program in Materials chemistry

1. Academic Objectives

Materials chemistry combines the discipline advantages of our university, takes the research and
application technology of new mineral materials and their composite materials as its distinguishing
feature. It aims to cultivate high-quality and innovative talents with good professional ethics, systematic
professional theoretical knowledge, good humanities literacy, good moral character, solid foundation,
extensive knowledge and profound specialty. The graduates of this major can engage in the basic theoretical
research in mineral and polymer composite materials, the development of new materials, new processes and
new technologies, and the engineering science and technology and technical and economic management of
production technology management. The specific training objectives are as follows:

(1) Physical and mental health, good moral character, good professional ethics, sense of social
responsibility, innovative quality, understanding the national guidelines, policies and regulations on the
development of materials science, with a high sense of safety, environmental protection and sustainable
development.

(2) Have the basic knowledge of mathematics and physics, professional knowledge and other related
basic knowledge of natural science required for scientific research, engineering design and technical services
in materials science and engineering.

(3) Be familiar with the frontier and development status and trend of professional direction, and
have the ability to design, prepare, testing, analysis and application material products in the professional
approach. With strong innovation ability, can effectively explore new materials, new processes, new
technologies.

(4) Master the equipment and application software for designing, preparing, testing and analyzing
material products, and have the ability to comprehensively analyze and solve practical engineering problems
by using the knowledge learned.

(5) Have good oral and written expression and communication skills, organizational ability and strong
team spirit, and lifelong learning ability.

2. Graduation Requirements

Based on materials science, chemistry and physics, the major of materials science and engineering
systematically studies the basic theory and practical skills of materials science and materials chemistry, and
applies them to the synthesis, preparation and performance optimization of materials. Students of this major
need to master the basic theory and technology in the field of materials science and materials chemistry,
have a solid foundation in the field of mineral, composite materials, and related fields. The graduates should
obtain the following knowledge and ability:

(1) Engineering knowledge: be able to apply mathematics, natural science, engineering foundation and
professional knowledge to solve practical engineering problems related to material chemistry.

(2) Problem analysis: be able to apply the basic principles of mathematics, natural science and
engineering science, combined with literature research, to analyze practical engineering problems related to
material chemistry, and obtain effective conclusions.

(3) Design/develop solutions: be able to design solutions for practical engineering problems related
to material chemistry, and be innovative and take social, health, safety, legal, cultural and environmental
factors into consideration.

(4) Research: be able to conduct research on practical engineering problems related to material

235



chemistry based on scientific principles via using scientific methods, and finally get reasonable and effective
conclusions through designing experiments, analyzing and interpreting data.

(5)Use modern tools: be able to master certain modern engineering tools and information technology
tools, and could solve practical engineering problems related to material chemistry.

(6) Engineering and society: be able to conduct reasonable analysis based on engineering background
knowledge, evaluate the impact of solutions to engineering problems related to material chemistry on
society, health, safety, law and culture, and understand the responsibilities to be assumed.

(7) Environment and sustainable development: be able to understand and evaluate the impact of
professional engineering practice on the environmental and social sustainable development of engineering
problems related to material chemistry.

(8) Professional norms: with humanistic and social science literacy, social responsibility; be able to
understand and abide by engineering professional ethics and norms in engineering practice, and fulfill
corresponding responsibilities.

(9) Individuals and Teams: be capable of acting as individuals, team members and leaders in a
multidisciplinary team.

(10) Communication: be able to effectively communicate with peers and the public on engineering
issues related to material chemistry, including the basic ability to write reports (papers) and participate in
academic exchanges; have a certain international vision, master a foreign language, can communicate under
the cross-cultural background.

(11) Project Management: be able to understand and master engineering management principles and
economic decision-making methods, and apply them in a multidisciplinary environment.

(12) Lifelong learning: have the consciousness of independent learning and lifelong learning, and have
the ability to continuously learn and adapt to development.

3. Main disciplines
Materials chemistry.
4. Length of Schooling and Degree

The length of schooling is four years of full-time study. Students will be awarded the Bachelor
Degree of Engineering when they have completed the required minimum credits and have met all other
requirements.

5. Core Courses

Core Courses: Introduction to Materials Science, Fundamentals of Materials Science, Composite
Materials Science, Fundamentals of Materials Engineering, Basic course of crystallography, Quantum
and Statistics, Solid-state Physics, Fundamentals of Material Mechanics, Materials Physics, Electrical
and Electronic Technology, Modern Techniques for Materials, Material Chemistry, Composite Materials,
Structural Chemistry, Polymer Chemistry, Polymer Physics, Polymer Materials, Instrumental Analysis,
Composite Materials Sciences, Colloids and Interfaces Chemistry, Specialty English for Materials
Chemistry, etc.

Practice: Experiment and practice safety, Physics Experiments, Chemistry Experiments, Crystal Optics
Experiment, Metalworking Practice, Teaching Practice, Special Practice, Materials Preparation Experiment,
Special Comprehensive Experiment and Graduation thesis.
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