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Curriculum for Undergraduate of Biological Engineering Major

“ Talents of Strategic and Emerging (Pillar) Industry”
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I. Training objectives

The major aims at developing multi-skill technology talented person with
good humanity accomplishment, stronger sense of responsibility and good
professional ethics. Who has solid theoretic foundation in natural science and
engineering, and has strong computer and foreign language application ability,
engineering practice ability and lifelong learning ability. With the innovative
entrepreneurial spirit and international vision, he can meet the requirements of
the research and development of biological products, application research and
management in biological medicine, biological pesticide and biochemical
industry to become a Senior Innovative Talent with All-round Development of
Morality, Intelligence, Physical Education, Beauty and Labor. Graduates of this
major are supposed to achieve the following aims in five years:
1. Equipped with solid knowledge of mathematics, natural science and
Engineering Science; Balanced in their development of good humanities, social
responsibility and professional ethics.
2. Master the basic theory and professional knowledge in the professional field

of biological engineering; Master the sound knowledge of scientific principle,



technique process and engineering design theory about multifarious biological
technology and equipped with related practical skills in its industrialization;
qualified for research, development and management positions in such fields as
biotechnology and biomedical Engineering.

3. Have the ability to search and integrate the literature of the bioengineering
specialty; understand the science and technology development of the major and
related major, have certain scientific research ability and innovation
consciousness.

4. Equipped with good presentation and communication skills, and team work
and organizational management skills as well.

5. Having the spirit of innovative entrepreneurship and lifelong learning, can
consciously construct and improve the bioengineering knowledge system and
advanced analysis methods needed in the work by self- learning to develop their

knowledge and skills.
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11. Requirements

1. Engineering knowledge: have the ability to apply mathematics, natural
science, engineering foundation and professional knowledge for solving
complicated engineering problems.

2. Problem analysis: have the ability to apply basic principles of mathematics,
natural science and engineering science for recognizing, expressing, analyzing
complicated engineering problems in the biological engineering, biochemical
engineering fields through literature research and obtain valid conclusions.

3. Design or develop solutions: have the ability to design solutions for
complicated engineering problems in the biological engineering field, design
process technologies, unites and systems to meet the special needs, and reflect
innovation consciousness and consider the factors of health, safety, environment,
law and culture in the process of designing.

4. Experimental design and information processing: have the ability to research
on complicated engineering problems such as biological engineering technology

and bioengineering equipment based on scientific principles by using scientific



methods, including experimental design, analysis and interpretation of data, and
reasonable and effective conclusions obtained through information integration.

5. Application of modern tools: have the ability to develop, select and use
appropriate technology, biological resources, modern engineering tools and
information technology tools for the complicated engineering problems in the
biological engineering field, including the analysis, prediction and simulation of
complicated bioinformatics engineering problems.

6. The sense of social responsibility for engineers: have the ability to reasonably
analyze based on engineering-related knowledge and evaluate the impact of
biological engineering practice and the solutions for complicated engineering
problems according to biological knowledge, application of biological
engineering and biological safety standards on health, safety, society and culture,
and understand the responsibilities.

7. Environment and sustainable development: have the ability to understand and
evaluate the impact of engineering practices for those complex engineering
biotechnology problems on the environmental and social sustainability.

8. Professional ethics and criteria: have the humanistic community and
scientific literacy, social responsibility, and have the ability to understand,
comply with the professional ethics and criteria and fulfill their responsibilities
when practicing the bioengineering projects.

9. Teamwork: have the ability to work independently, and to take on the roles of

team members and leaders in a multidisciplinary team.



10. Communication: have an effective communication and exchanges with the
industry peers and the public for the complicated engineering problems such as
the production, development, engineering design, quality inspection of
bioengineering products, including report writing, manuscript designing and
presentation, clear expression or response to instructions, and have a certain
international vision and the ability to communicate under the intercultural
background.

11. Project management: understanding, mastering and applying the principles
of engineering management and making economic decision when facing a
multidisciplinary environment for biological engineering projects.

12. Lifelong learning: have the sense of autonomous learning and lifelong

learning and have the ability to learn and adapt to career development.
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ITII. Core courses
Organic chemistry, Biochemistry,Microbiology, Chemical engineering principles,
genetic engineering, Fermentation engineering, Bio-separation engineering,
Principles of Biochemical reaction Engineering, Introduction to Bioengineering
Plant Design.
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IV.Recommended length of the program: 4 years
Generally, students need 4 years to complete their studies. It is also acceptable to
complete all required credits in flexible 3 to 6 years.
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V. Degree: Bachelor of Engineering
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VI. Credits required for graduation: 176 credits

Academic Academic
Type of courses Type of courses
credits credits
1.Common Courses 48 3. Specialized Courses 55
Common Basic Courses 32 Required Courses 37
Required Courses 12 Elective Courses 18
General Education
4.Practicum and Internship
Courses Elective Courses 4 19.5
Courses
2.General Disciplinary Courses 47.5 Disciplinary Required Courses 19.5
Disciplinary Basic | Required Courses 41.5 Practical Courses | Elective Courses 0
Courses Elective Courses 6 5.Quality Development Courses 6
. sl
VII. Ratio of Credits
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VIII. Graduation Realization Matrix
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IX.Course review Process Map
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X.Offered Course and Distribution of Academic Credits
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5105001 | Moral Cultivation and Basics of [ 3 48 42 6 1
Law
F ] A AR S 4
5103001 | An Outline of Modern and 3 48 42 6 2
Contemporary History of China
I B g AR
5102001 S EEXJLZIKJ—?IE_ 3 48 44 4 3
Fundamentals of Marxism
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Theoretical system of socialism
n with Chinese characteristics
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3 i University English (1)
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University English (111)
I\ 2= .
A 1501882 | PEACT) . 1| 26 | 26 1
3t Physical Education (l)
2 ®E ()
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g Physical Education (I1)
T ®EH (=)
1501884 1 34 34 3
a8 & Physical Education (Ill)
W #E (1)
1501885 1 34 34 4
= Physical Education (IV)
T3 5Bk 1- Faniid
5106001 2 64 64 e
World Affairs and State Policy 8 #HAT
1306001 ji%ﬁ‘ﬁ*ﬂ"tﬂﬁ A . 3 48 30 18 1
Introduction to Computer Science
JN 2% P N
2501002 | 2775 . 1| 16 16 | 4 i
Community Service AT
KEEOHEBRERE
. 2502006 2 32 24 8 1
] Mental Health Education
o s P AR 5 50l 5
4 - 2503001 Career Plan and Vocational 1 16 16 2
&) Guidance
PR ZEHR 1,
2504003 4 148 36 112
T Military Course 2
Bl 2 FE Al
8001001 | Fundamentals of 1 16 16 2
entrepreneurship
NSCHEELE 1 %4y
Humanity and Social Science 1 Academic Credit
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Economic and Management 1 Academic Credit

FARBL K 1 547
Natural Science 1 Academic Credit
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Artistic and Sports 1 Academic Credit
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0702603 Advanced Mathematics B (1) 6 6
S B(Z)
702604 | T
070260 Advanced Mathematics B (1) > 80 80
ns —_
0703605 N B(_ ) 2.5 40 40
College Physics B (1)
'QL' _—
0703606 | 27 PHE B 2 | 32 | 32
College Physics B (Il)
2, S A
0703607 | N7 PIEESL B , 15 | 24 24
Experiments in College Physics B
e
0302600 | LEMAIB 3 | 48 | 40
Engineering Drawing B
HLTHOR
0401001 2 32 24 8
Electrotechnics
THAE A(—)
2206661 | Inorganic Chemistry A(I) 2.5 40 40
THE A(Z)
2206662 | Inorganic Chemistry A(II) 1.5 24 24
T 225256 A(—)
2253018 | Experiments in Inorganic 1 16 16
Chemistry A(I)
THUL 5258 A(Z)
2253019 | Experiments in Inorganic 1 16 16
Chemistry A(IT)
YA B (—) oAl
22 7 2 2 2 .
06675 Physical Chemistry B(1) 3 3 1
mEfAE B (2D Tl
2206676 15 24 24 “
Physical Chemistry B(Il) 15
VA S B (—) Tl
2253025 Experiments in Physical | 1.5 24 24 2
Chemistry B(l) S
YA S B () ik
2253026 | Experiments in Physical [ 1 16 16 5
Chemistry B(ll) SeIg
JE ISR
0702026 '),jz AL 2 32 32
Linear Algebra
M
2206679 ﬁﬁu’t% B . 2.5 40 40
Organic Chemistry B
AL B
2253027 | Experiments in Organic | 1.5 24 24
Chemistry B
7 YA
2206681 | A ITILT B 2 | 32 | 32

Analytical Chemistry B
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Probability Theory and
Mathematical Statistics B

2.5

40

40

4 48

by

2202081
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Computer Aided Design
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Information Retrieval
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Principles of Management
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THEHURE 7 1 1244t (C)
Basics of Computer
Programming(C)
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SR et 5 HE AL B
Experiment Design and Data
Processing
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2202153

WA T F®
Introduction to Modern
Chemical Engineering

1.5
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2204039

TV TRETIR

Introduction to Bioengineering

15

24

24

2204012

G/

Biochemistry

64

64

2204040

IS

Experiments in Biochemistry

24

24

2203003

L
Principles of
Engineering

Chemical

80

68

12

2204017

WA ¥
Microbiology

48

48

2252002

A 2
Microbiological Experiments

24

24

2204003

Kl TRE

Fermentation Engineering

48

48

2204007

B[R T A2
Gene Engineering

32

32

2204010

E S TR

Bioseparation Engineering

48

48

2204046

A A SR TR D B
Principles of
reaction Engineering

Biochemical

48

48

2204071

AV TR Wit it
Introduction to Bioengineering
Factory Design

32

32
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T
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Biopharmaceutical Technology
2557 %
2204058 | 2 32 | 32 6
Pharmacy
Q ]
2204018 | WLEE 32 | 32 5
Cell Engineering
W52 4 TIEMR
2204072 | Introduction to Environmental 32 32 5
and Safety Engineering
N N 5
N8 ,
2204066 | L LIRATITIRE 16 | 16 6,
Frontiers of Bioengineering 7
ARSI T 5 M FAR
2202056 | Modern Analysis and Testing 32 32 7
Technologies
’{:‘ L,
2204020 | ZMESE , 32 | 32 4
Pharmaceutical Chemistry
+ A 366 3 LAl
W 2203001 | Fundamentals of Transfer 32 32 6
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% | ySiniill
e | 2 | yp0ae1p | EPME 32 | 32 6
H Bio-refineries
T e 2
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Molecular Biology
4 s
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Cell Biology
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Biostatistics
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2204023 | EPRRYS 32 | 22 10 5
Bioinformatics
Llb g
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Specialized English e
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Immunology Foundation
o §
9204049 i AEI I TR 32 32 6

Food Bioprocessing Technology
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Introductory Practice
i /EE N
23 = 2204031 F*? _ 4 | 4 4
7 N2 Production Practice
IS2e N,
- N Z
B | TR LI,
w | * 2204096 R RARRA 1 | 2/ 2/ )
o Project Design of Bioengineering 4B
Ji B
B\ 52
2004007 | KA ' ' 2 |2/ 2 4
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