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Materials Science and Engineering
Education Plan for 2020 Undergraduates
(QMUL Engineering School)

1. Major Introduction

Materials are the basic necessity of human existence. Materials science and engineering is
the foundation of science, technology, and manufacturing. As a syncretic discipline hybridizing
materials science, engineering, physics, and chemistry, materials science and engineering builds
the foundation of aviation, marine engineering, new energy, information technology, renewable
resources, and intelligent manufacturing. Materials discipline, which covers metals, ceramics,
polymers, and composites, is one of the most influential and distinct disciplines in Queen Mary
University of London (hereinafter as QMUL). The Materials plan of QMUL provides elite
education and professional training for students with a thorough grounding in the structure of
materials, the properties of materials, the performance of materials and the manufacturing
processes and design. The discipline has been rated as 5-star by the British government many
times. A survey conducted by the National Union of Students in 2011 showed that it ranked top
1 in the UK. The Materials plans in Northwestern Polytechnical University (hereinafter as NPU)
enjoy a high reputation and a great popularity internationally. Materials Science and
Engineering of NPU is the National Key Discipline and ranked top 3 among all National Key
Disciplines in the 2012 Discipline Evaluation in China. NPU also has 6 scientific research and

talent-training platforms at national level.

Approved by the Ministry of Education of China, NPU and QMUL have launched a joint
educational institution named Queen Mary University of London Engineering School,
Northwestern Polytechnical University (hereinafter referred to as JEI), in order to provide

Chinese students with typical British education that emphasizes on developing undergraduate



students’ innovation ability. The JEI, which builds on the acknowledged expertise and
experience of the two universities and their complementary research strengths in materials
science, fully uses educational resource advantages and high-level international cooperation
platforms of both universities to provide a high quality degree level education in the plan of
Materials Science and Engineering (080401H). The plan draws on the academic expertise of
both institutions and adopts an international teaching mode with curriculum system, teaching
materials, and assessment methods from the UK. The mission of this plan is to develop qualified
and innovative talents who can study and work transnationally with the knowledge of natural
science, materials science and engineering, and social science. Students graduate with
comprehensive qualities, high professional competencies, a global horizon, a life-long study

ability, and recognition of international rules.
2. Educational Aims

This plan aims to develop qualified and innovative talents who can study and work
transnationally with the knowledge of natural science, materials science and engineering, and
social science. Students graduate with comprehensive qualities, high professional competencies,
a global horizon, a life-long study ability, and the recognition of international rules. Students
who have completed their studies will be able to pursue higher degrees and research within
universities in China and internationally or careers in the expanding materials science and

manufacturing industry in world famous enterprises.
(1) Be equipped with solid basic knowledge and professional skills

Students should master basic principles in materials science and engineering, experimental
and computing methods in the field of engineering and materials science, and knowledge of
material design and making, material forming and shaping, product design, and application
development. Students should be equipped with the ability to research and analyse the
structure, the properties and the performance of metallic materials, inorganic nonmetallic
materials, composite materials, and advanced materials. Students are able to solve technical

problems in their professional field.

(2) Be equipped with international competitiveness



Students become highly proficient in English language: reading English materials and books
in materials science, writing academic essays in English, and conducting technical presentations
in English. The plan develops students’ global horizon and the recognition of international rules
via the British teaching mode and overseas internship plan. Students can obtain, use and
manage various information to conduct cross-cultural communication and cooperation with
innovative abilities and international competitiveness. Students can recognize Chinese
characteristics and international comparisons correctly, as well as comprehend modern China

and the world objectively and comprehensively.

(3) Be equipped with the ability of life-long study

Students should promote and practice Socialist Core Values, recognize the responsibility
of times and mission of history, and to understand ambition and dedication correctly. Students
should have a strong sense of social responsibility, a healthy mental and moral state, the ability
of leading and working in teams, and outstanding communicative and practical skills. Equipped
with good presentation skills and writing abilities, students can communicate effectively with
their peers and the public about complex engineering and scientific problems. The cultivation
of consciousness of engineering ethics, and the concept of working for the wellbeing of the
human beings and sustainable development can help students to adapt to dynamic changes,
and master the cutting-edge knowledge and new trends in the field of materials science so as

to constantly improve students’ abilities.

3. Ideological education

Implement the fundamental task of establishing virtues and educating people, use the
thought of socialism with Chinese characteristics in the new era to shape the soul and educate
people, and strive to cultivate students' national sentiments. Make full use of the wide
application of materials science and engineering, strong practical characteristics. Combine the
course knowledge and national major projects, as well as personal stories, through class and
extracurricular as well as new media multidimensional carrier and other diversified teaching
methods to strengthen value leadership. Hold the ideological and political work through the

whole process of education and teaching. It is not only necessary to make the process of



knowledge transfer vivid, but also to make the process of ideological and political moral
education as a common touch, so as to convince people with reason and convince people with
facts, and to guide students to establish socialist core values and patriotism while cultivating
solid professional knowledge, constantly improve students' ideological and moral sentiments,
and enhance their sense of social responsibility and mission to serve the country and the

people.
4. Graduation Requirements (Core Abilities of Students)

(1) Master basic knowledge

Students should master: extensive knowledge in the field of materials science including
materials science and engineering, the structure of materials, the properties of materials, the
performance of materials, the manufacturing processes and design, and application and
development; intensive professional knowledge, including surfaces and interfaces, materials
chemistry, polymer materials, ceramic materials, renewable materials, and sustainable
development; experimental and computational methods in the field of engineering and

materials science.
(2) Develop professional skills

Students should be equipped with creative problem-solving and transferable skills and
recognize the important value of materials science to engineering and other technologies. On
the premise of safety, students conduct various experiments practically and are able to design,
conduct, analyze and evaluate experiments and the results. Theoretically, students are familiar
with the operation of all kinds of equipment used in experiments, tests, and analysis and are
capable of searching, collecting and selecting data and presenting scientific and technical report.
At last, students should have related abilities to conduct scientific research and develop

technology and products.
(3) Develop comprehensive qualities

Students should have the abilities of international competitiveness, communication,

life-long study, independent study and work, and leading and working in teams. Students can



estimate the relevance, importance and reliability of various information and realize the
influence of science and engineering on the future of the society worldwide. Students are
capable of computing, analyzing and managing data, and communicating and cooperating
transnationally with innovative ability and international competitiveness. With the concept of
sustainable development in mind, students are exposed to cutting-edge technology changes in

the field of materials and can improve themselves constantly in practice.
5. Qualification and Degree Certificate

Official length of the plan: 4+0 years’ study in accordance with the credit management

system.

Qualification and certificate: Successful students of the plan will be awarded diploma by

NPU, BEng degree by NPU, and BEng degree by QMUL.
6. Credits and Hours

Total credits: 167.5+X credits

Includes:
Type of module Credit
General education module 62
discipline module 105.5
Total credits 167.5

Comprehensive literacy module

comprehensive practices

7. Curriculum System and Credits

(General education module and discipline module: 167.5 credits; Comprehensive literacy
module and comprehensive practices module: X credits)

1. General education modules 62.0 credits

(1) Ideological and political theory modules 16.0 credits

Module Code Module Name Credit Speciality of

module




U44G11001 Chinese compulsory courses I-Essentials of compulsory
3.0
Chinese Modern History module
U13G11007 Chinese compulsory courses lI-Marxism General compulsory
3.0
Principle module
U13G11012 Chinese compulsory courses Ill-Ethics and compulsory
3.0
Fundamental of Law module
U44G11004 Chinese compulsory courses IV-Fundamental of compulsory
5.0
Mao Ze Dong Thoughts module
U13G11013 compulsory
Situation and Policy 2.0
module
(2) Military modules 4.0 credits
Module Code Module Name Credit Speciality of
module
U34G11005 Military Theory 2.0 compulsory
module
U34P41002 Military Training 2.0 compulsory
module
(3) Mental growth and personal development modules 6.0 credits

Module Code Module Name Credit Speciality of module
U34G11004 Students Mental Health Education 2.0 compulsory
For specific program courses, see the current optional

semester courses offered by the Physical 4.0

Education Department

Physical Education is compulsory module in the first to the fourth semester, taking 1
credit every semester. Students can freely choose different module according to their majors,

physical conditions, interesting and physical basis. Must meet the 421X standard of school



physical education qualification upon graduation, that is, complete 4 credits; students should
be proficient in 2 sports skills and obtain a skill certificate (one of which is swimming). During
the undergraduate period, students can study physical quality development module according

to their personal interests and obtain X credits.

(4) Art literacy modules 4.0 credits
Module Code Module Name Credit Speciality of
module
compulsory
U30L21046 College aesthetic education 2.0
module
U30L11001 An Introduction to Art 2.0 optional
U30L11002 Appreciation of classical music 2.0 optional
U30L11003 Appreciation Of Chinese and Europe Arts 2.0 optional
U30L11004 Film and Television Appreciation 20 optional
U30L11005 Calligraphy appreciation 20 optional
U30L11006 Appreciation of Drama 20 optional
u30L11007 Appreciation of Traditional Chinese Opera 20 optional
U30L11008 Appreciation of Dance 2.0 optional

They are limited elective courses including “College aesthetic education” and art literacy
modules, for a total of 4 credits; among them, "College aesthetic education" is a compulsory
course (2 credits); all students should take at least 2 credits in the eight art limited elective

courses designated by the Ministry of Education.

(5) Language modules 9.0 credits (no less than 4 credits of Public
English courses (except English Major
& German Major))




Module code Module name Credit Speciality of
module
QXu3101 English Language | 3.5 compulsory
QXU3102 English Language Il 5.5 compulsory
(6) Mathematics and Natural Science 23.0 credits
Module Code Module Name Credit Speciality of
module
NXC3000 Advanced Math 1 5.5 Compulsory
NXC3004 Advanced Math 2 5.5 Compulsory
NXC3002 Linear Algebra 3.0 Compulsory
NXC3005 Mathematical Modelling and Computing 4.0 Compulsory
NXC3001 General Physics 5.0 Compulsory
2. Discipline Modules 105.5 credits
(1) Discipline Elementary Modules 7.0 credits
Module Code Module Name Credit Speciality of
module
NXC4012 Mechanical Modelling 35 Compulsory
NXC4008 Engineering Design Methods 3.5 Compulsory
(2) Discipline core modules 89.5 credits 89.5 credits
. Speciality of
Module Code Module Name Credit
module
QXu3111 PDP | 3.5 Compulsory
Qxu4111 PDP II 3.5 Compulsory
QXu5111 PDP 1lI 3.5 Compulsory
QXu4000 MS I-Structure and Properties 3.5 Compulsory
QXu4006 MS lI-Processing and Applications 3.5 Compulsory




QXu4001 Molecules to Materials 3.5 Compulsory
NXC5010 Functional Materials 3.5 Compulsory
QXu4011 Introduction to Engineering Materials 4.0 Compulsory
QXu4007 Experiments in Materials 1 3.5 Compulsory
QXxu5017 Experiments in Materials 2 3.5 Compulsory
Thermodynamics and Phase
NXC4022 ) 35 Compulsory
Transformations
QXu4002 Chemistry for Materials 4.0 Compulsory
QXu5010 Surfaces and Interfaces 3.5 Compulsory
NXC5015 Structural Characterisation 3.5 Compulsory
NXC5026 Metals I-Deformation and Strengthening 35 Compulsory
QXU5030 Composite Materials 3.5 Compulsory
Qxu5032 Physical Properties of Polymers 4.0 Compulsory
Metals Il-Alloy Systems and Heat
NXC5036 3.5 Compulsory
Treatment
QXU6002 Materials Selection in Design 4.0 Compulsory
QXu6007 Environmental Properties of Materials 3.5 Compulsory
QXu6022 Ceramics 4.0 Compulsory
NXC6023 Fatigue and Creep Failure 3.0 Compulsory
NXC6024 Fracture Mechanics 3.0 Compulsory
NXC6025 Manufacturing Processes 4.0 Compulsory
Qxu7027 Renewable Energy Materials 35 Compulsory
(3) Comprehensive Practice 1.0 credit

Students can participate in a variety forms of scientific research training including
innovative research program, academic competition, innovative and business training plan for
college students, academic competition, “Peak Experience Plan”, social research, and scientific
research project. Students are encouraged to participate in a variety forms of central practice
such as overseas practice, international internship, winter and summer camp.

(4) Design/Thesis for Graduation 8.0 Credits



Module Code Module Name Credit Speciality of

module

Qxue021 Materials Project 8.0 Compulsory

Based on the graduation design/thesis, the credits of labor education are 32, in order to
guide students to develop high quality of labor habits and cultivate labor values in their path of
life.

3. Personal Development Modules (6.0 credits, at least 4 modules, students are
suggested to choose English taught modules)

(1) Comprehensive Literary Module
(2) Discipline Extension Module
(3) Minor/Double Degree Module

(4) Advanced Academic Module

Module Code Module Name Credit Speciality of

module
NXC1001 The Presentation of the Art of Peking Opera 1.0 Elective
The Copy and Creation of Traditional Chinese Elective

NXC1002 1.0

Realistic Painting
NXC1003 An Introduction to Classical Music of China 1.0 Elective
U01L11001 An Introduction to Aviation 1.0 Elective
u02L11001 An Introduction to Astronautics 1.0 Elective
NXC1004 Fundamentals of Computer 1.0 Elective
NXC1005 Inorganic Chemistry 2.0 Elective
NXC1006 Fundamentals of Organic Chemistry 2.0 Elective
NXC1007 Physical Chemistry 2.0 Elective
NXC1008 History of Western Philosophy 2.0 Elective
NXC1009 3D Print 1.0 Elective
NXC1010 Scientific English Literature Writing 1.5 Elective
NXC1011 Engineering Literacy-Basic Engineering Practice 2.0 Elective
Engineering Literacy—Teaching and 2.0 Elective
NXC1012
Innovative Practice of Intelligent Robot System




It is suggested that students should choose English taught modules, from all four
categories above. Each module offered in each semester will be included in the course

selection manual.

A. Scientific literacy modules: subjects on natural science such as introduction to
aeronautics, astronautics and navigation, environment, biology, etc. Students must take one
module among “An Introduction to Aviation”, “An Introduction to Astronautics”, and “An
Introduction to Marine Navigation”. Computer fundamentals are a compulsory module.

B. Modules on economics, management and law: including economy, management, legal
education, etc.

C. Humanities modules: including philosophy, ethics, history, culture, language, literature,
society, aesthetics, life and development, etc.

D. Art literacy modules: students can choose modules form “An Introduction to Art”,
“Music Appreciation”, “Art Appreciation”, “Film Appreciation”, “Drama Appreciation”, “Dance
Appreciation”, “Calligraphy Appreciation”, and “Chinese Opera Appreciation”, among which

“The Presentation of the Art of Peking Opera” is compulsory.

4. Quality Development Module
(1) Ideological Education Activities
(2) Public Benefit Activities
(3) Innovation and Entrepreneurship Activities
(4) Recreational Activities
(5) Social Practice Activities

(6) ..

8. The Support matrix of curriculum system, training objectives and
graduation requirements

General Education Modules

| Module ‘ Module Name ‘ Training Objective ‘ Graduation Requirement




Category 1 2 3 1 2 3
Essentials of Chinese Modern
: ~ ~ J
History
. Marxism General Principle J J Y
Ideological
and Ethics and Fundamental of Law J J v
Political
Theory Introduction to Mao Zedong J J V)
Module Thoughts and the Theoretical
System of Socialism with
Chinese Characteristics
Situation and Policy J N v
Military Military Theory Y Y v
Module Military Training J Wi J
Sports and Students Mental Health Vi Vi )
Health Education ;
Module Physical Quality Development Ni Vi
Aesthetics Aesthetics Education J J J
and Art — -
Art Limited Elective J J v
Module
Language English
gl J J J
Module
Advanced Math 1 v v J J
Mathemati Advanced Math 2 v J J J
cs and 7 7 7 y
Natural Linear Algebra
Science Mathematical Modelling and J V) Vi W
Module Computing
General Physics v v v v
Discipline Modules
Module Training Objective Graduation Requirement
Module Name
Category 2 3 1 2 3
Discipline Engineering Mechanics v Vi Vi Vi Vi
Elementar
y Module Engineering Design Methods N v i J W)
Discipline PDP | J v v




Module
Category
Core
Module

Module Name

Training Objective

Graduation Requirement

1 2 3 1 2 3
PDP Il J v J
PDP Il v v v
MS I-Structure and v v J J J J
Properties
MS Il-Processing and v v v N v v
Applications
Molecules to Materials J v v v J N
Functional Materials v v v v ~/ v
Introduction to V N J J N v
Engineering Materials
Experiments in v v i i J N/
Materials 1
Experiments in J N N, J i J
Materials 2
Thermodynamics and ~ J v v v N
Phase Transformations
Chemistry for Materials v v v v v
Surfaces and Interfaces v J J v J v
Structural v N v N/ N J
Characterisation
Metals I-Deformation ~ v J N N v
and Strengthening
Composite Materials Y J ~ J N N,
Physical Properties of ~ J v v N v
Polymers
Metals Il-Alloy Systems v J N, N v J
and Heat Treatment
Materials Selection in v v N v N/ N/
Design
Environmental ~ J v v N v
Properties of Materials
Ceramics v J v v J J




Module Training Objective Graduation Requirement
Module Name
Category 1 2 3 1 2 3
Fatigue and Creep v v N/ v N J
Failure
Fracture Mechanics v v v v v
Manufacturing N, N N N} J J
Processes
Renewable Energy v N N, N N/ N
Materials
Practice Scientific R h v
cientific Researc
and o v v v
. Training
Training
Design/ Graduation Design of 4
raduation Design o
Thesis for . .g v v v
) Materials Project
Graduation

Personal Development Modules

Module Training Objective Graduation Requirement
Module Category
Name 1 2 3 1 2 3
L Each module
Comprehensive Literacy J J J J
Module offered in
each
Discipline Extension semester J J J V) V)
Module
will be
Minor/Double Degree included in N N/ J J J
Module the course
Advanced Academic selection J J J J J
Module manual.

Quality Development Module

Module Training Objective Graduation Requirement
Module Category
Name 1 2 3 1 2 3
Ideological Education Each module J J J v
Activities offered in
Public Benefit Activities each Y Y Y v




Module Category

Module

Training Objective

Graduation Requirement

Name 1 2 3 1 2 3
. semester N,
Innovation and )
Entrepreneurship will be V J V
Activities included in
the course
Recreational Activities . v v Y
selection N
Social Practice Activities manual.
J

9. Instructive Education Plan

The Instructive Education Plan of Materials Science and Engineering for

Undergraduates of Grade 2020

education

Module Module L )
Module Name of Course Speciality | Credit | Hour Note
Category Code
U44G11001 Chinese Compulsory
Modules | Essentials of General
tucation | 30 | 48
Chinese Modern education
History
U13G11007 Chinese Compulsory General
Modules Il education
48
Marxism General 3.0
. Principle
General Ideological and o c | G |
. inese Compulsory enera
| political theory | U13G11012 |
Education Modules Il education
modules
. 3.0 48
Ethics and
Fundamental of Law
U44G11004 Chinese Compulsory General
education
Modules IV
5.0 80
Fundamental of Mao
Ze Dong Thoughts
General
U13G611013 Situation and Policy 2.0 32




U34G110

Military Theory 2.0 32
Military 05
Modules | y34p4100
5 Military Training 2.0 120
U34G110 Students Mental
04 Health Education 2.0 32
See courses
scheduled Specific program
in the 1.0 32 Meet the
current courses requirements
semester for passing
See courses the National
scheduled Specific program
in the P pros 1.0 32 student
current courses Fitness
semester Standards and
See courses obtain one
Mental Growth | scheduled Specific program fitness level
and Personal in the P prog 1.0 32 -
current courses certificate and
Development
Modules semester students
should be
proficient in 2
sports skills
and obtain a
See courses kil
scheduled S ifi skl
in the peciTic program 1.0 32 certificate
current courses (one of which
semester is swimming).
They are
limited
Art literacy U30L2104 College aesthetic elective
. 2.0 32
modules 6 education
courses
including

“College




aesthetic
education”
and art
literacy
modules, for a
total of 4
credits;
among them,
"College
aesthetic
education" is
a compulsory
course (2
credits); all
students
should take at
least 2 credits
in the eight art
limited
elective
courses
designated by
the Ministry

of Education.

U30L1100Y/
23/4/5/6/7/8

Eight art limited

2.0

32




elective courses
designated by the

Ministry of Education.

Language Qxu3101 English Language | 3.5 56
Module QXU3102 | English Language I 55 | 88
NXC3000 Advanced Maths | 5.5 88
NXC3004 Advanced Maths |l 5.5 88
Mathematicsand | Nxc3001 General Physics 50 | 82
Natural Science
Module NXC3002 Linear Algebra 3.0 48
Mathematical
NXC3005 Modelling and 4.0 64
Computing
Total credits 114662
NXC4012 Mechanical
Discipline ec an,lca 3.5 56
Modelling
elementary |~ UXC4008 | Engineering Design
modules g g g 3.5 56
Methods
Qxu31i1l PDP | 3.5 56
Qxu4111 PDP I 3.5 56
Qxus5111 PDP 1l 3.5 56
MS | Structure and
QXu4000 ) 3.5 56
Properties
Lo MS Il Processing and
Discipline QXu4006 o 3.5 56
Applications
Discipline core QXU4001 | Molecules to Materials 3.5 56
modules
NXC5010 Functional Materials 3.5 56
Introduction to
Qxu4011 ) i ) 4.0 64
Engineering Materials
Experiments in
Qxu4007 i 3.5 56
Materials 1
Experiments in
QXu5017 i 3.5 56
Materials 2
NXC4022 | Thermodynamics and 3.5 56




Phase Transformations
Chemistry for
QXu4002 . 4.0 64
Materials
QXU5010 | Surfaces and Interfaces 3.5 56
Structural
NXC5015 L 3.5 56
Characterisation
Metals |
NXC5026 Deformation and 3.5 56
Strengthening
Physical Properties of
QXu5030 3.5 56
Polymers
Metals Il
QXU5032 | Alloy Systems and Heat 4.0 64
Treatment
Materials Selection in
NXC5036 ) 3.5 56
Design
Environmental
Qxue002 . ) 4.0 64
Properties of Materials
QxXue007 Ceramics 3.5 56
Fatigue and Creep
Qxue022 . 4.0 64
Failure
NXC6023 Fracture Mechanics 3.0 48
Manufacturing
NXC6024 3.0 48
Processes
Physical Properties of
NXC6025 4.0 64
Polymers
Renewable Energy
QxXu7027 Materials 3.5 56
Comprehensive
practice
Cincludes s
. . Scientific Research 1.0 16
innovation and
entrepreneurship
practice)
Graduation . .
] ) Qxue021 Material Project 8.0 128
Design/Thesis
Total credits 1688/105.5
Comprehensive NXC1001 The Presentation of NPU and QMES elective courses are available
literacy the Art of Peking for students, including comprehensive




(elective

courses)

Opera

The Copy and Creation

NXC1002 of Traditional Chinese
Realistic Painting
An Introduction to
NXC1003 Classical Music of
China
U01L1100 An Introduction to
1 Aviation
U02L1100 An Introduction to
1 Astronautics
U03L1100 An Introduction to
1 Marine Navigation
Fundamentals of
NXC1004
Computer
NXC1005 Inorganic Chemistry
Fundamentals of
NXC1006 . ]
Organic Chemistry
NXC1007 Physical Chemistry
History of Western
NXC1008 )
Philosophy
NXC1009 3D Print

development courses. Each semester courses
can be checked on course-election handbook.

Total credits

96/6.0

Total hours/credits:

2930/173.5

Reference: Code QX courses are taught by QMUL. Code NX courses are taught by NPU. Code U courses are Chinese
Compulsory Courses, Mental Health, Military Theory courses from MoE, as well as some elective courses.
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Polymer Materials and Engineering
Education Plan for 2020 Undergraduates
(QMUL Engineering School)

1. Major Introduction

Polymer materials are at the cutting-edge inter-discipline of materials science and soft
materials. It builds the development foundation of many scientific research and industries, such
as aviation, new energy, sustainable development, bio-science, health and medicine,
information technology, and intelligent manufacturing. As a popular plan for undergraduates,
Polymer Materials and Engineering in Queen Mary University of London (hereinafter as QMUL)
covers metals, ceramics, polymers, and composite with the involvement of chemistry, materials
and engineering. It is one of the most influential and distinct plans in QMUL, covering polymers,
composites, metals and ceramics. We provide elite education and professional training for
students with a thorough grounding in the structure of materials, the properties of materials,
the performance of materials, the manufacturing processes and design, shaping and
applications. It has been rated as 5-star plan by the British government for many times. A survey
conducted by the National Union of Students in 2011 showed that it ranked top 1 in the UK. The
Material plans in Northwestern Polytechnical University (hereinafter as NPU) enjoy a high
reputation and a great popularity internationally. Material discipline of NPU is the National Key
Discipline and ranked top 3 among all National Key Disciplines in the 2012 Discipline Evaluation
in China. Polymer Materials and Engineering is a famous brand and characteristic major in

Shaanxi Province.

In order to learn from the advanced concept and model of training innovative
undergraduate talents in British higher education and provide Chinese students with an
authentic British-style higher education in their homeland, NPU and QMUL have launched a

joint educational institution named Queen Mary University of London Engineering School,



Northwestern Polytechnical University (hereinafter referred to as JEI), which was approved by
the Ministry of Education of China. The JEI, which builds on the acknowledged expertise and
experience of the two universities and their complementary research strengths in materials
science, engineering, chemical and fully uses educational resource advantages and high-level
international cooperation platforms of both universities to provide a high quality degree level
education in the plan of Polymer Materials and Engineering (080407H). We draw on the
academic expertise of both institutions and adopt an international teaching mode with
curriculum system, teaching materials, and assessment methods from the UK. We aims to
develop qualified and innovative talents who can study and work transnationally with the
knowledge of natural science, polymer materials science and engineering, and social science.
Students graduate with comprehensive qualities, high professional competencies, a global

horizon, a life-long study ability, and recognition of international rules.

2. Education Objectives

Education Goal: Develop qualified and innovative talents who can study and work
transnationally with the knowledge of natural science, polymer materials science and
engineering, and social science. Students graduate with comprehensive qualities, high
professional competencies, a global horizon, a life-long study ability, and the recognition of
international rules. Students who have completed their studies are able to pursue higher
degrees and research within universities in China and internationally or careers in the expanding

materials science and manufacturing industry in world famous enterprises.
(1) Be equipped with solid basic knowledge and professional skills

Students should master basic knowledge of shaping, characterisation, forming, product
design and applications in polymer materials, and professional knowledge of the structure and
properties of polymer materials, chemical and physical structure characterisation of polymer
materials, and evaluation of materials properties. Being equipped with problem-solving abilities,
Students are able to conduct research and engineering practice with their basic knowledge and

professional skills in the field of polymer materials.

(2) Be equipped with international competitiveness



Students become highly proficient in English language: reading English materials and books
in polymer materials, writing academic essays in English, and conducting technical presentations
in English. The plan develops students’ global horizon and the recognition of international rules
via the British teaching mode and oversea internship plans. Students can obtain, use and
manage various information to conduct cross-cultural communication and cooperation with
innovative abilities and international competitiveness. Students can recognize Chinese
characteristics and international comparisons correctly, as well as comprehend modern China

and the world objectively and comprehensively.

(3) Be equipped with the ability of life-long study

Students should promote and practice Socialist Core Values, recognize the responsibility of
times and mission of history, and to understand ambition and dedication correctly. Students
should have a strong sense of social responsibility, a healthy mental and moral state, the ability
of leading and working in teams, and outstanding communicative and practical skills. Equipped
with good presentation skills and writing abilities, students can communicate effectively with
their peers and the public against complex engineering and scientific problems. The cultivation
of consciousness of engineering ethics, and the concept of working for the wellbeing of the
human beings and sustainable development can help students to adapt to dynamic changes,
and master the cutting-edge knowledge and new trend in the field of polymer materials so as to

constantly improve students’ abilities.

3. lIdeological education

Implement the fundamental task of establishing virtues and educating people, use the
thought of socialism with Chinese characteristics in the new era to shape the soul and educate
people, and strive to cultivate students' national sentiments. Make full use of the wide
application of materials science and engineering, strong practical characteristics. Combine the
course knowledge and national major projects, as well as personal stories, through class and
extracurricular as well as new media multidimensional carrier and other diversified teaching
methods to strengthen value leadership. Hold the ideological and political work through the

whole process of education and teaching. It is not only necessary to make the process of



knowledge transfer vivid, but also to make the process of ideological and political moral
education as a common touch, so as to convince people with reason and convince people with
facts, and to guide students to establish socialist core values and patriotism while cultivating
solid professional knowledge, constantly improve students' ideological and moral sentiments,
and enhance their sense of social responsibility and mission to serve the country and the

people.

4. Graduation Requirements (Core Abilities of Students)

(1) Master basic knowledge

Students should master: extensive knowledge in the field of materials science including
materials science, the structure of materials, the properties of materials, the performance of
materials, the manufacturing processes and design, and application and development; intensive
professional knowledge, including polymer chemistry, functional polymer, high-property
polymer, and resin matrix polymer; experimental and computational methods in the field of

polymer materials science and engineering.
(2) Develop professional skills

Students should be equipped with creative problem-solving and transferable skills and
recognize the important value of materials science to engineering and other technologies. On
the premise of safety, students conduct various experiments practically and are able to design,
conduct, analyse and evaluate experiments and the results. Students are familiar with chemistry,
material experiments, and analysing equipment, and are capable of searching, collecting and
selecting data and presenting scientific and technical report. At last, students should have
related abilities to conduct scientific research and develop technology and products in the field

of polymer materials.
(3) Develop comprehensive qualities
Students should have the abilities of international competitiveness, communication,

life-long study, independent study and work, and leading and working in teams. Students can

estimate the relevance, importance and reliability of various information and realize the



influence of science and engineering on the future of the society worldwide. Students are
capable of communicating and cooperating transnationally with innovative ability and
international competitiveness. With the concept of sustainable development in mind, students
are exposed to cutting-edge technology changes in the field of materials and can improve

themselves constantly in practice.

5. Qualification and Degree Certificate
Official length of the plan: 4+0 years’ study in accordance with the credit management

system.

Qualification and certificate: After students have successfully passed all courses, they will

be awarded diploma by NPU, BEng degree by NPU, and BEng degree by QMUL.

6. Credits and Hours

Total credits: 167.5+X credits

Includes:
Type of module Credit
General education module 62
discipline module 105.5
Total credits 167. 5

Comprehensive literacy module

comprehensive practices

7. Curriculum System and Credits

(General education module and discipline module: 167.5 credits; Comprehensive literacy
module and comprehensive practices module: X credits)

1. General education modules 62.0 credits

(1) Ideological and political theory modules 16.0 credits

Module Code Module Name Credit Module

Speciality




U44G11001 Chinese compulsory courses I-Essentials of Compulsory
3.0
Chinese Modern History
U13G11007 Chinese compulsory courses lI-Marxism General Compulsory
3.0
Principle
U13G11012 Chinese compulsory courses llI-Ethics and Compulsory
3.0
Fundamental of Law
U44G11004 Chinese compulsory courses IV-Fundamental of Compulsory
5.0
Mao Ze Dong Thoughts
U13G11013 Situation and Policy 2.0 Compulsory
(2) Military modules 4.0 credits
Module Code Module Name Credit Module
Speciality
U34G11005 Military Theory 2.0 Compulsory
U34P41002 Military Training 2.0 Compulsory
(3) Mental growth and personal development modules 6.0 credits
Module Code Module Name Credit Module Speciality
U34G11004 Students Mental Health Education 2.0 Compulsory
For specific program courses, see the current Optional

semester courses offered by the Physical 4.0

Education Department

Physical Education is compulsory module in the first to the fourth semester. Students can
freely choose different module according to their majors, physical conditions, interesting and
physical basis during sophomore year. Must meet the 421X standard of school physical
education qualification upon graduation, that is, complete 4 credits; students should be
proficient in 2 sports skills and obtain a skill certificate (one of which is swimming); Meet the

requirements for passing the National Student Fitness Standards and obtain one fitness level




certificate; During the undergraduate period, students can study physical quality

development module according to their personal interests and obtain X credits.

(4) Art literacy modules 4.0 credits
Module code Module name Credit Module
Speciality
U30L21046 College aesthetic education 2.0 Compulsory
U30L11001 An Introduction to Art 2.0 Optional
U30L11002 Appreciation of classical music 2.0 Optional
U30L11003 Appreciation Of Chinese and Europe Arts 2.0 Optional
U30L11004 Film and Television Appreciation 20 Optional
U30L11005 Calligraphy appreciation 20 Optional
U30L11006 Appreciation of Drama 20 Optional
U30L11007 Appreciation of Traditional Chinese Opera 20 Optional
U30L11008 Appreciation of Dance 2.0 Optional

They are limited elective courses including “College aesthetic education” and art literacy
modules, for a total of 4 credits; among them, "College aesthetic education" is a compulsory
course (2 credits); all students should take at least 2 credits in the eight art limited elective

courses designated by the Ministry of Education.

(5) Language modules 9.0 credits (no less than 4 credits of
Public English courses (except English
Major & German Major))

Module code Module name Credit Module

Speciality

QXu3101 English Language | 3.5 Compulsory




QXU3102 English Language Il 5.5 Compulsory
(6) Mathematics and Natural Science 23.0 Credits
Module Code Module Name Credit Module
Speciality
NXC3000 Advanced Math 1 5.5 Compulsory
NXC3004 Advanced Math 2 5.5 Compulsory
NXC3002 Linear Algebra 3.0 Compulsory
NXC3005 Mathematical Modelling and Computing 4.0 Compulsory
NXC3001 General Physics 5.0 Compulsory
2. Discipline Modules 105.5 Credits
(1) Discipline Elementary Modules 7.0 Credits
Module Code Module Name Credit Module
Speciality
NXC4012 Mechanical Modelling 3.5 Compulsory
NXC4008 Engineering Design Methods 35 Compulsory
(2) Discipline Core Modules 89.5 Credits
Module Code Module Name Credit Module
Speciality
Qxu3i111 PDP 1 3.5 Compulsory
QXu4111 PDP 2 3.5 Compulsory
QXU5111 PDP 3 3.5 Compulsory
NXC4122 Thermodynamics and Fluid Mechanics 3.5 Compulsory
Qxu4000 MS 1 Structure and Properties 3.5 Compulsory
QXU4001 Molecules to Materials 3.5 Compulsory




QXU4006 MS 2 Processing and Application 35 Compulsory
NXC5010 Functional Materials 3.5 Compulsory
Qxu4011 Introduction to Engineering Materials 4.0 Compulsory
QXxu4o007 Experiments in Materials 1 3.5 Compulsory
QXU5017 Experiments in Materials 2 3.5 Compulsory
QXU5010 Surfaces and Interfaces 3.5 Compulsory
QxuU4003 Polymer Chemistry 4.0 Compulsory
QXU5032 Physical Properties of Polymers 4.0 Compulsory
NXC5013 Polymer Characterization 3.5 Compulsory
NXC5014 Elastomer Materials 3.5 Compulsory
NXC5028 Polymer Degradation 3.5 Compulsory
QXU5030 Composite Materials 3.5 Compulsory
QXue6002 Materials Selection in Design 4.0 Compulsory
QXU6007 Environmental Properties of Materials 3.5 Compulsory
NXC6018 Polymer Processing 4.0 Compulsory
NXC6019 Failure of Polymers 3.0 Compulsory
NXC6020 Polymer Product Design 3.0 Compulsory
Qxu6034 Functional Polymers 35 Compulsory
Qxu7033 Advanced Polymer Synthesis 4.0 Compulsory
(3) Comprehensive Practice 1.0 Credit

Students can participate in a variety forms of scientific research training including
innovative research program, academic competition, innovative and business training plan for
college students, academic competition, “Peak Experience Plan”, social research, and scientific
research project. Students are encouraged to participate in a variety forms of central practice

such as overseas practice, international internship, winter and summer camp.

(4) Design/Thesis for Graduation 8.0 Credits

Module Code Module Name Credit Module

Speciality




QXU6035 Polymer Project 8.0 Compulsory

Based on the graduation design/thesis, the credits of labor education are 32, in order to guide
students to develop high quality of labor habits and cultivate labor values in their path of life.

3. Personal Development Modules (6.0 credits, at least 4 modules, students are
suggested to choose English taught modules)

(1) Comprehensive Literary Module
(2) Discipline Extension Module
(3) Minor/Double Degree Module

(4) Advanced Academic Module

Module Code Module Name Credit Module Nature

NXCL001 The Presentation of the Art of Peking Lo Optional
Opera

NXCL002 The Copy and Creation of Traditional Lo Optional

Chinese Realistic Painting

NXCL003 An Introduction to Classical Music of Lo Optional
China

U01L11001 An Introduction to Aviation 1.0 Optional

U02L11001 An Introduction to Astronautics 1.0 Optional

NXC1004 Fundamentals of Computer 1.0 Optional

NXC1005 Inorganic Chemistry 2.0 Optional

NXC1006 Fundamentals of Organic Chemistry 2.0 Optional

NXC1007 Physical Chemistry 2.0 Optional

NXC1008 History of Western Philosophy 2.0 Optional

NXC1009 3D Print 1.0 Optional

NXC1010 Scientific English Literature Writing 15 Optional




NXC1011 Engineering Literacy-Basic Engineering 2.0 Optional
Practice
Engineering Literacy—Teaching and 2.0 Optional
NXC1012 Innovative Practice of Intelligent Robot
System

It is suggested that students should choose English taught modules, from all four categories

above. Each module offered in each semester will be included in the course selection manual.

A. Scientific Literacy Modules: subjects on natural science such as introduction to
aviation, astronautics and marine navigation, environment, biology, etc. Students must take
one module among “An Introduction to Aviation”, “An Introduction to Astronautics”, and “An
Introduction to Marine Navigation”. Fundamentals of Computer is a compulsory module.

B. Modules on Economics, Management and Law: including economy, management,
legal education, etc.

C. Humanities Modules: including philosophy, ethics, history, culture, language, literature,
society, aesthetics, life and development, etc.

D. Art Literacy Modules: students can choose modules form “An Introduction to Art”,
“Music Appreciation”, “Art Appreciation”, “Film Appreciation”, “Drama Appreciation”, “Dance
Appreciation”, “Calligraphy Appreciation”, and “Chinese Opera Appreciation”, among which

“The Presentation of the Art of Peking Opera” is compulsory.

4. Quality Development Module
(1) Ideological Education Activities
(2) Public Benefit Activities
(3) Innovation and Entrepreneurship Activities
(4) Recreational Activities
(5) Social Practice Activities

(6) ..



8. The Support matrix of curriculum system, training objectives and
graduation requirements

General Education Modules

Module Training Objective Graduation Requirement
Module Name
Category 1 2 3 1 2 3
Essentials of Chinese Modern
: v v v
History
. Marxism General Principle v v Y
Ideological
and Ethics and Fundamental of Law V J
Political
Theory Introduction to Mao Zedong N N i
Module Thoughts and the Theoretical
System of Socialism with
Chinese Characteristics
Situation and Policy N v v
Military Military Theory v “/ ~
Module Military Training J J J
Sports and Students Mental Health Vi ) v
Health Education
Module Physical Quality Development v v, v
Aesthetics Aesthetics Education J J J
and Art — -
Art Limited Elective J J Vi
Module
Language English
J J J
Module
Advanced Math 1 v v J J
Mathemati Advanced Math 2 v J N N
¢s and
Natural Linear Algebra v “/ J J
Science Mathematical Modelling and J V) W) J
Module Computing
General Physics v v J Y

Discipline Modules




Module Training Objective Graduation Requirement
Module Name
Category 2 3 1 2 3
Discipline Engineering Mechanics N N, N N N
Elementar
v Module Engineering Design Methods i N v N N
PDP 1 J v v
PDP 2 v N N
PDP 3 v N N
Thermodynamics and Fluid J J v W) J J
Mechanics
MS 1-Structure and v ) Vi
Properties
Molecules to Materials W) J W) v v v
MS 2-Processing and ) v ) v v v
Applications
Functional Materials N N N v N, N,
Introduction to Engineering v v i i i i
Materials
Experiments in Materials 1 Y J Y Y v v
Experiments in Materials 2 v v v v v v
Surfaces and Interfaces v v v Vi Vi Vi
Discipline Polymer Chemistry J N V) V) V) V)
Core
Module Physical Properties of N N N v N, N
Polymers
Polymer Characterization v v v Vi Vi Vi
Elastomer Materials J N J V) V) V)
Polymer Degradation N N N v N, N,
Composite Materials J v v v Vi Vi
Materials Selection in Design J N V) V) V) V)
Environmental Properties of N v v N, N, N,
Materials
Polymer Processing v v i Vi Vi Vi
Failure of Polymers J N V) V) V) V)
Polymer Product Design N V v N, N, N,
Functional Polymers J v v v Vi Vi
Advanced Polymer Synthesis v v v Vi Vi Vi




Module Training Objective Graduation Requirement
Module Name
Category 1 2 3 1 2 3
Practice J
and Scientific Research Training ) N, N,
Training
Desi
esign/ Graduation Design of v
Thesis for . J N J
Polymer Major
Graduation

Personal Development Modules

Module Training Objective Graduation Requirement
Module Category
Name 1 2 3 1 2 3
Comprehensive Literacy Each module J J J i
Module offered in
each
Discipline Extension semester N/ N/ J N N
Module )
will be
Minor/Double Degree included in J J J V) V)
Module the course
Advanced Academic selection J J J J J
Module manual.

Quality Development Module

Module Training Objective Graduation Requirement
Module Category
Name 1 2 1 2
Ideological Education Each module J J J J
Activities offered in
h
Public Benefit Activities eac Y Y v
semester
Innovation and will be
- J J J
Entreprfer.u?urshlp included in
Activities
the course
Recreational Activities selection v v v
Social Practice Activities manual. v
J

9. Instructive Education Plan




The Instructive Education Plan of Polymer Materials and Engineering for

Undergraduates of Grade 2020

Module Category Code Name Speciality | Credit Hour Note
U44G1100 Chinese Compulsory
Modules 1- General
1 _ _ . 3.0 48
Essentials of Chinese | Education
Modern History
U13G1100 Chinese Compulsory General
Modules 2- Marxism ) 3.0 48
7 Education
General Principle
U13G1101 Chinese Compulsory
Modules 3- Ethics General 48
2
and Fundamental of Education 3.0
Ideological and Law
Political Theory ;
U44G1100 Chinese Compulsory
Module Modules
4
4-Introduction to
Mao Zedong
General
Thoughts and the . 50 80
Education )
Theoretical System
General of Socialism with
Education Chinese
Characteristics
U13G1101 General
Situation and Policy . 2.0 32
3 Education
U34G1100
Military Theory 2.0 32
Military Module >
U34P41002 Military Theory 2.0 120
U34G1100 Students Mental 20 32 Students
4 Health Education
must meet
See cour_f,es the 421X
offered in ) )
Sports and Health | o current Physical Education 1.0 32 standard of
Module semester. school
See courses physical
offered in Physical Education 1.0 32 education
the current e
gualification

semester.




Module

Category

Code

Name

Speciality

Credit

Hour

Note

See courses
offered in
the current
semester.

Physical Education

1.0

32

See courses
offered in
the current
semester.

Physical Education

1.0

32

upon
graduation,
and they
should be
proficient in
2 sports
skills and
obtain a skill
certificate
(one of
which is

swimming).

Aesthetics and Art
Module

U30L21046

Aesthetics Education

2.0

32

U30L11001/
2/3/4/5/6/7/8

Eight Art Limited
Elective Modules

Designated by the

Ministry of

Education

2.0

32

Limited
Elective
Modules,
including
Aesthetics
Education
and Art
modules, 4
credits in
total.
Aesthetics
Education is
a
compulsory
module, 2
credits. All
students
should take
at least 2
credits in
the 8 art
limited
elective
modules
designated
by the
Ministry of
Education.




Module Category Code Name Speciality | Credit Hour Note
QXxu3101 English 1 3.5 56
Language Module
QXu3102 English 2 55 88
NXC3000 Advanced Math 1 5.5 88
NXC3004 Advanced Math 2 5.5 88
Mathematics and
Natural Science NXC3001 General Physics 5.0 82
Module NXC3002 Linear Algebra 3.0 48
Mathematical
NXC3005 Modelling and 4.0 64
Computing
Total Credits 116262
Discipline NXC4012 Mechanical
| P Modelling 3.5 56
Elementary NXC4008 Engineering Design
Module (including Methods
relevant 35 56
experimental and
practice modules)
Engineering Design
NXC4008 Methods 3.5 56
Mechanical
NXC4012 Modelling 3.5 56
Qxu3111 PDP 1 3.5 56
Qxu4111 PDP 2 35 56
Discipline L QXu5111 PDP 3 35 56
Core Module Discipline Core
u . . Thermodynamics
Module (including NXCa122 and Fluid Mechanics 3.5 56
relevant MS 1-Structure and
QXu4000 - 3.5 56
experimental and Pr:)perlt'es
X Molecules to
practice modules, | QXU4001 Materials 4.0 64
and QXU4006 MS ZA-PrCI{cei.smg and 35 56
comprehensive pplications
design modules) NXC5010 Functional Materials 3.5 56
Introduction to
Qxu4011 Engineering 3.5 56
Materials
QXU5010 Surfaces and 4.0 64
Interfaces )
QXu4003 Polymer Chemistry 35 56
QXU5032 Physical Properties 35 56

of Polymers




Module Category Code Name Speciality | Credit Hour Note
Polymer
NXC5013 Characterization 3.5 56
NXC5014 Elastomer Materials 3.5 56
NXC5028 Polymer 4.0 64
Degradation
QXU5030 | Composite Materials 3.5 56
QXU6002 Mate.rlals S.electlon 4.0 64
in Design
Environmental
QXxue007 Properties of 3.5 56
Materials
NXC6018 Polymer Processing 4.0 64
NXC6019 Failure of Polymers 3.0 48
Polymer Product
NXC6020 Design 3.0 48
QXu6034 Functional Polymers 4.0 64
Advanced Polymer
axu7033 Synthesis 3.5 56
Practice and
Training (including
practice of Suentlflc. Rgsearch 1.0 16
Training
innovation and
entrepreneurship)
Design/Thesis for Graduation Design
. QXu6021 of Materials Science 8.0 128
Graduation and Engineering
Total Credits 1688/105.5
The Presentation of
NXC1001 the Art of Peking
Opera
The Copy and
Creation of
P I NXC1002 Traditional Chinese
ersona ictic Painti
Realistic Palptlng NPU and QMES elective courses are available for
Development An Introduction to
NXC1003 Classical Music of students, including comprehensive development
Module china
(Elective Py TT—, courses. Each semester courses can be checked on
n Introduction to
Modul ) U01L11001 Aviation course-election handbook.
odules -
U02L11001 An Introductllon to
Astronautics
U03L11001 An Ir'1troduc.t|on'to
Marine Navigation
NXC1004 Fundamentals of

Computer




Module Category Code Name Speciality | Credit Hour Note

NXC1005 Inorganic Chemistry

Fundamentals of

NXC1006 Organic Chemistry

NXC1007 Physical Chemistry

History of Western
Philosophy

NXC1009 3D Print

NXC1008

Total Credits 96/6.0

Total hours / total credits: 2930/173.5

Reference: Code QX courses are taught by QMUL. Code NX courses are taught by NPU. Code U courses are Chinese
Compulsory courses, Military Theory courses from MOE, and some elective courses.




