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Curriculum for Undergraduate of Bioengineering Major
“Talents of Strategic and Emerging (Pillar) Industry”
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I.Professional Introduction

The major of Bioengineering was established in 2003 and is a discipline that cultivates high-quality talents in
fields such as fermentation engineering and biomedicine. This major has been selected as a strategic emerging
industry talent plan project for ordinary colleges and universities in Hubei Province and a provincial-level double
first-class construction major, and has passed the engineering education professional certification. Relying on
Wuhan Optics Valley Bio City and related industry internship and training bases, we aim to cultivate students'
engineering practice and innovation abilities, and have formed distinctive features in multiple fields including
biomedicine, synthetic biology, biocatalysis, etc. Graduates of this major can engage in product development,
process design, biochemical testing, technical management, and other related work in the fields of biotechnology,
medicine, food, and environmental biotechnology.
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II. Training objectives

This major focuses on the talent training goal of "steel quality and social talents" of the school, combined
with the national economic development, the "51020" modern industrial system in Hubei Province and the needs
of bioengineering professionals, to cultivate students with good humanistic quality, moral cultivation, social
responsibility, solid basic theory, reasonable knowledge structure, practical ability and innovative spirit, with a
certain international vision, who can be excellent applied talents in bioengineering field engaged in scientific
research, new product and technology development, engineering design, production management and other work
in relevant fields based on bioengineering such as medicine, food and environmental protection, to make them
being socialist builders and successors with all-round development of morality, intelligence, physique, beauty and
labor.

Students should have the following professional abilities after graduation for 5 years:

1. Have healthy physical and psychological quality, have good humanistic quality and sense of social
responsibility, adhere to professional ethics, comprehensively consider various factors in the process of
engineering practice, and adhere to the priority of public interests.

2. Have solid basic knowledge of mathematics, natural science and engineering science, have theoretical and
professional knowledge in the field of bioengineering, have the ability to comprehensively apply modern tools,
have the engineering practice ability to research and develop new theories, new products, new processes, new
technologies and new equipment, have an innovative mindset and the ability to discover, analyze and solve
complex engineering problems in the field of bioengineering.

3. Have the ability to search for literature and information, understanding the frontier progress and
development trends in the field of bioengineering. Be able to engage in scientific research, product development,
engineering design, production and operation management in bioengineering, medicine, food, environmental
protection and other fields, become scientific researchers, technical backbones and managers, and obtain
corresponding professional qualifications and titles.

4. Have team spirit, effective communication and project management ability, can play a key role in different
functional teams, and have the ability to assume leadership roles.

5. Have the ability of independent learning and lifelong learning, have international vision and good foreign
language application ability, can actively adapt to the changing domestic and international environment, continue

to improve their own quality, and maintain professional competitiveness in the field of bioengineering.
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III. Professional characteristics

This major is based on the cultivation philosophy of solid foundation, strong practice, and emphasis on
innovation, highlighting the characteristics of engineering training. It mainly focuses on cultivating professional
talents in the fields of synthetic biology and modern biomedicine for research and industrial production.

Solid foundation: Strengthen the study of fundamental theories in this major, and enhance the learning and
practice of basic courses such as biochemistry, microbiology, genetic engineering, etc.

Strong practice: In addition to practical training in professional course experiments, it also strengthens
comprehensive system practical training in the field of biotechnology, including comprehensive experiments in
biotechnology.

Innovation oriented approach: With curriculum as the center, projects as the driving force, and subject
competitions as the basis, we offer courses such as frontiers in Biochemical Engineering to broaden students'
international perspectives and cultivate their innovative thinking.
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IV.Requirements for graduation

1. Engineering knowledge: be able to use mathematics, natural science, engineering foundation and
professional knowledge to solve complex engineering problems.

2. Problem analysis: be able to apply the basic principles of mathematics, natural science and engineering
science to identify, express and analyze complex engineering problems in the field of bioengineering through
literature research, so as to obtain effective conclusions.

3. Design / develop solutions: be able to design solutions to complex engineering problems in the field of
bioengineering, design systems, units (components) and process flows that meet specific needs, reflect the sense
of innovation in the design process, and consider social, health, safety, legal, cultural, environmental and other
factors.

4. Research: be able to study complex engineering problems in the field of bioengineering based on
scientific principles and scientific methods, including designing experiments, analyzing and interpreting data, and
obtaining reasonable and effective conclusions through information synthesis.

5. Use modern tools: be able to develop, select and use appropriate technologies, resources, modern
engineering tools and information technology tools for complex engineering problems in the field of
bioengineering, including the prediction and Simulation of complex engineering problems in the field of
bioengineering, and understand their limitations.

6. Engineering and society: be able to conduct reasonable analysis based on relevant background knowledge
of bioengineering, evaluate the impact of professional engineering practice and solutions to complex engineering
problems in bioengineering on society, health, safety, law and culture, and understand the responsibilities to be
undertaken.

7. Environment and sustainable development: be able to understand and evaluate the impact of engineering
practice for complex engineering problems in the field of bioengineering on environmental and social sustainable
development.

8. Professional norms: have humanistic and social science literacy and sense of social responsibility, be able
to understand and abide by engineering ethics, professional ethics and norms in engineering practice, and perform
responsibilities.

9. Individual and team: be able to assume the roles of individual, team member and leader in a team in a
multidisciplinary context.

10. Communication: be able to effectively communicate and exchange with peers in the industry and the
public on complex engineering issues, including writing reports and design manuscripts, making statements,
clearly expressing or responding to instructions, and have a certain international vision, and be able to
communicate and exchange in a cross-cultural context.

11. Project management: understand and master engineering management principles and economic decision-
making methods, and can be applied in a multidisciplinary environment.

12. Lifelong learning: have the awareness of autonomous learning and lifelong learning, and have the ability

to continuously learn and adapt to development.
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V.Core courses

Biochemistry, Microbiology, Principles of Chemical Engineering, Gene Engineering, Fermentation
Engineering, Bioseparation Engineering, Enzyme Engineering, Principles of Biochemical Reaction Engineering,
Biochemical Engineering Equipments, Introduction to Bioengineering Factory Design, Biopharmaceutical
Technology.
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VI. Recommended length of the program: 4 years
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VII. Degree: Bachelor of Engineering
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VIII.Credits required for graduation:160 credits

Type of courses Academic credits Type of courses Academic credits

1.Common Courses 43 3. Specialized Courses 37

Common Basic Courses 28 Required Courses 32

General Education | Required Courses 9 Elective Courses 5

Courses Elective Courses 6 4 Practicum and Internship  Courses 18
2.General Disciplinary Courses 56 Disciplinary Required

Disciplinary Basic | Required Courses 56 Practical Courses Courses 8

Courses Elective Courses 0 5.Quality Development Courses 6
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X. Minor

The minor certificate will be issued to those who have completed 26 credits of minor course

and their own major has met the graduation reqirements. The minor degree certificate will be issued

to those who have completed 40 credits of minor courses (including practical teaching) and meet

the conditions for awarding minor degree.
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Microbiology
2204022 2 32 32 0 0 0 2 =
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