《生化分离工程》课程教学大纲
Course Outline for Biochemical Separation Engineering
	课程基本信息（Course Information）

	课程代码
（Course Code）
	BI444
	*学时

（Credit Hours）
	32
	*学分

（Credits）
	2

	*课程名称

（Course Title）
	（中文）生化分离工程

	
	（英文）Biochemical Separation Engineering

	*课程性质
（Course Type）
	此课程是针对生命学院本科生的基础课程，也可作为生农医药类本科生的通识课程。(This course is dedicated to undergraduates in the School of Life Science, which could also be the general course for the major in biology, pharmacology, agriculture, and medicine.)

	授课对象
（Target Audience）
	非化学近缘的理工科专业本科生
Non-chemistry major undergraduates

	*授课语言
(Language of Instruction)
	中文、英文
Chinese, English

	*开课院系
（School）
	生命科学技术学院
School of Life Sciences and Biotechnology

	先修课程
（Prerequisite）
	无
N/A

	授课教师
（Instructor）
	肖华
Hua Xiao
	课程网址
(Course Webpage)
	N/A

	*课程简介（Description）
	此课程是针对生命学院本科生的基础课程，也可作为生农医药类本科生的通识课程。要求掌握以结构和反应为主的化学基本原理，以及与生命、材料、能源等学科和领域的关系及其应用。围绕基本原理、具体技术、操作方法和应用展开教学，让学生了解生化分离工程的基本原理、技术和应用，培养学生建立生化分离工作者的思维方式及研究方法。教学内容主要包括：绪论、样本预处理、蛋白质沉淀、离心技术、膜分离、萃取、吸附理论与技术、制备性色谱、亲和色谱技术、制备性电泳基础与技术。本课程以课堂教学为主，结合课堂讨论与作业。课堂教学主要讲解基本原理、具体技术和操作方法，并将自然现象、日常生活中遇到的现象和分离问题等融入基本原理、技术和应用的讲解中，使同学们更好地理解分离原理，提高对生化分离科学的兴趣，初步了解生化分离工程的理论体系、思维方式和研究方法。课堂教学中还引入讨论，使同学们能更好地融入课堂教学，活跃课堂气氛。



	*课程简介（Description）
	This course is dedicated to undergraduates in the School of Life Science, which could also be the general course for the major in biology, pharmacology, agriculture, and medicine. The students are required to master the basic chemical principles based on their structure and reaction, as well as their application in the fields of life science, material science, and energy. The teaching will focus on specific techniques, operational principles, methods and applications of biochemical separation, students should understand the basic principles, techniques, and applications of biochemical separation engineering. The students are expected to establish the ways of thinking in the context of biochemical separation and methods. Course contents include: course introduction, sample pretreatment, protein precipitation, centrifugation, extraction, adsorption, membrane separation theory and technique, preparative chromatography, affinity chromatography, electrophoresis based preparation and technology. This course will be taught mainly through classroom teaching, class discussion, and homework. This course will introduce basic principles, specific techniques and methods of biochemical separation that could be linked to natural phenomena that we encountered in daily life. This course will enable students to better understand the separation principle, promote their interests in biochemical separation science, and build the thinking and research method of biochemical separation. Discussion will be introduced in the classroom, so that students could become more active and involved into classroom teaching.

	课程教学大纲（course syllabus）

	*学习目标(Learning Outcomes)
	1．掌握生化分离工程的基本原理 (Master the fundamental principles of biochemical separation engineering) 目标体系代码A3
2．熟悉生化分离工程的具体技术 (Familiar with the specific technologies of biochemical separation engineering) 目标体系代码A5.1
3．了解生化分离工程的应用领域 (Understand the application fields of biochemical separation engineering) 目标体系代码A3
4．建立生化分离的思维方式和研究方法 (Build the thinking and research method of biochemical separation) 目标体系代码B2、C4


	*教学内容、进度安排及要求
(Class Schedule

&Requirements)
	教学内容
学时
教学方式
作业及要求
基本要求
考查方式
绪论
Introduction
4
课堂教学中融入小组讨论 Classroom teaching with panel discussion 
课堂教学后有课外作业，要求针对某一具体生化分离技术查找文献、收集数据撰写小论文。Homework assignment was required. Students should read references on bioseparation and write shot assay.
围绕基本原理、具体技术、操作方法和应用展开，让学生了解生化分离工程的基本原理、技术和应用。The teaching will focus on specific technique, operational principles, methods and applications of biochemical separation, students should understand the basic principles, techniques, and applications of biochemical separation engineering. 
结合课堂提问、讨论和作业，深化对课程内容的理解。Through questions, discussions, and homework, enforce the students’' understanding of the course.
样本预处理
Sample pretreatment
2
细胞分离与破碎 Cell separation and disruption
2
蛋白质沉淀
Protein precipitation
2

离心技术
Centrifugation
2

膜分离
Membrane separation
4

萃取
Extraction
4

吸附理论与技术 Theory and technology for absorption
2

制备性色谱
Preparative chromatography
4

亲和色谱技术Affinity chromatography technology
2

制备性电泳基础与技术Electrophoresis based preparation and technology
4



	*考核方式
(Grading)
	平时作业和出勤：30%。主要考核知识点的掌握程度和考勤情况。(Assignments and attendance: 30%. Basically assesses the understanding of knowledge and attendance.)
课堂讨论：10%。主要考核课堂分析解决问题等方面的能力。(Classroom discussion: 10%. Main assesses the ability in classroom to analyze and solve problems)
考试：60%。主要考核对生化分离的基本原理和方法的掌握程度。(Exam: 60%。Main assesses the understanding of the biochemical separation principles and methods.)

	*教材或参考资料
(Textbooks & Other Materials)
	1、生物分离工程（第三版），孙彦著，化学工业出版社，2013。(Bioseparation Engineering (Third Edition), Sun Yan, Chemical Industry Publishing House, 2013)
2、生物物质分离工程(第二版)，严希康著，化学工业出版社，2010。(Biological Separation Engineering (Second Edition), Yan Xikang, Chemical Industry Publishing House, 2010)
3、生物化学技术原理及应用（第五版），赵永芳主编，科学出版社，2015.( Principles and Applications of Biochemical Technology (Fifth Edition), Zhao Yongfang, Science Press, 2015) 

	其它
（More）
	

	备注
（Notes）
	


备注说明：
1．带*内容为必填项。
2．课程简介字数为300-500字；课程大纲以表述清楚教学安排为宜，字数不限。
