《石油软物质科学选讲》教学大纲
Syllabus of Selected topics on soft matter in petroleum industries
	课程基本信息
Course Information

	课程名称
Course Name
	石油软物质科学选讲

	
	Selected topics on soft matter in petroleum industry.

	开课院部
School
	石油工程学院
School of Petroleum Engineering
	院部代码
School Code
	02

	负责人
Leader
	周洪涛
Zhou Hongtao
	课程团队
Team Members
	贾寒、孙明波、赵明伟、范海明等
Jia Han, Sun Mingbo, Zhao Mingwei, Fan Haiming et al.

	课程编码
Course Code
	02316
	学分
Credits
	2

	课内学时
Course Hours
	32
	理论学时
Lecture Hours
	32
	实验学时
Experiment Hours
	0

	
	
	上机学时
Programming Hours
	0
	实践学时
Practice Hours
	0

	课外学时
Home Hours
	20

	适用专业
Audience
	全校理工科各专业
Major in science and engineering

	授课语言
Language of Instruction
	中文 
Chinese

	先修课程
Prerequisite
	大学化学、大学物理 
Advanced Chemistry，Advanced Physics

	课程简介
Course Description
	本课程主要向学完大学一年级课程后的学生，讲授软物质科学知识，了解软物质科学的基本理论与方法，为大学生补充最新的前沿科学知识，提高科学素养，为理工科大学生开设的一门公共选修课。
主要讲授软物质的基本概念、基本原理、分子间作用力、锁钥原理与自组装、软物质计算机模拟方法，以及典型软物质体系，尤其是与石油行业密切相关的内容：石油、表面活性剂体系（含粘弹性体系）、纳米材料合成的软模板、泡沫、葫芦脲等。这些内容即是经典的科学基础知识，又代表了现代科学的前沿进展，用软物质科学的方法和理论来看待这些体系，既具有趣味性，又能够启发创新思维。

	
	This course is intended to students who have completed the first year of university,  and covers the knowledge of soft matter science, understand the basic theories and methods of soft matter science, supplement the latest frontier scientific knowledge for college students, improve scientific literacy, and set up one of science and engineering students as a public elective course.
The basic concepts and principles, intermolecular forces, keying principle and self-assembly, soft materials, computer simulation methods, and typical soft matter systems, especially those closely related to the petroleum industry, are discussed mainly in oil and surfactant systems (including viscoelastic system), nano-materials synthesis of the soft matter, foam, and so on. These contents are the basic scientific  knowledge, but also represents the forefront of modern science progress, with soft material science methods and theories to look at these systems, both interesting, but also to inspire innovative thinking.



	课程教学大纲
Course Syllabus

	课程目标
Learning Outcomes
	课程目标
	毕业要求指标点

	
	本课程主要向学完大学一年级课程后的学生开始的通识教育课程，主要讲授与石油工业相关的软物质科学知识，了解软物质科学的基本理论与方法，为大学生补充最新的前沿科学知识，提高科学素养，提高创新能力。
	？

	
	目标1：了解现代软物质科学的基本知识，拓宽思维
	

	
	目标2：了解石油行业中涉及到的软物质，提高学生的创新能力
	

	
	Learning Outcomes
	Major Objectives

	
	This course is designed for sophomore, junior and senior undergraduates as a general education course. Tops include the basic theories and methods of soft matter in petroleum industry and introduce the latest frontier researches and knowledge to the audience to improve their science literacy and innovation ability.
	

	
	Objective 1：To understand the basics of modern soft matter science and broaden thinking.
	

	
	Objective 2：To understand the soft matter involved in petroleum industry and improve innovation ability.
	

	教学内容
Topics
	1、软物质概念的来源——诺贝尔获得者德热纳的演讲 
2、表面活性剂——从日常生活走向现代材料学       
3、纳米材料合成的软模板方法                    
4、石油也是软物质——晏德福与傅鹰的贡献        
[bookmark: _GoBack]5、高分子科学中的标度效应——也获得诺贝尔奖      
6、锁钥原理——神奇的自组装                    
7、复杂结构的泡沫                              
8、葫芦脲——葫芦状分子                        
9、表面活性剂也可以用于增稠——低伤害压裂液   
10、软界面——狄拉克演讲的题目                  
11、决定一切的分子间作用力                     
12、软物质材料的计算机模拟                       

	
	1. Concept of soft matter- Lecture of the Nobel Prize Laureate: Pierre-Gilles de Gennes
2.Surfactants- From everyday life to modern material science       
3.Nano-materials synthesis for Soft matter
4.Petroleum, a kind of soft matter-  Yan Defu and Fu Ying's contribution        
5.Scaling effects in polymer science- Nobel Prize winner     
6.Theory and key principle- Marvelous self-assembly            
7.The complexity of foam                            
8.Cucurbituril- Calabash-shaped molecule                        
9. Surfactants as thickener- Low damage fracturing fluid   
10.Soft matter interface- From the lecture of Paul Dirac             
11. Determination of Intermolecular forces                  
12.Computer simulations on soft matter

	教学进度及要求
Class Schedule & Requirements
	内容
	课内
学时
	教学方式
	课外
学时
	课外环节
	课程目标

	
	1
	2
	讲授

	1
	拓宽阅读
	目标1

	
	2
	4
	课堂讨论
	2
	拓宽阅读
	目标1

	
	3
	2
	讲授
	1
	拓宽阅读
	目标1、2

	
	4
	2
	课堂讨论
	2
	文献检索
	目标2

	
	5
	2
	讲授
	1
	拓宽阅读
	目标1

	
	6
	4
	讲授/课堂讨论
	2
	拓宽阅读
	目标1

	
	7
	2
	讲授
	1
	复习
	目标2

	
	8
	2
	讲授/讨论
	2
	拓宽阅读
	目标1

	
	9
	4
	讲授/讨论
	2
	拓宽阅读
	目标2

	
	10
	4
	讲授
	2
	拓宽阅读
	目标1

	
	11
	4
	讲授/讨论
	2
	复习
	目标1

	
	12
	4
	讲授/讨论
	2
	作业
	目标1、2

	
	Topics
	Course
Hours
	Teaching Methods
	Home
Hours
	Assignment
	Outcomes

	
	1
	2
	Teaching

	1
	Reading
	Outcome 1

	
	2
	4
	Teaching/Discussion
	2
	Reading
	Outcome 1

	
	3
	2
	Teaching
	1
	Reading
	Outcome 1、2

	
	4
	2
	Discussion
	2
	Homework
	Outcome 2

	
	5
	2
	Teaching
	1
	Reading
	Outcome 1

	
	6
	4
	Teaching/Discussion
	2
	Reading
	Outcome 1

	
	7
	2
	Teaching
	1
	Review
	Outcome 2

	
	8
	2
	Teaching/Discussion
	2
	Reading
	Outcome 1

	
	9
	4
	Teaching/Discussion
	2
	Reading
	Outcome 2

	
	10
	4
	Teaching
	2
	Reading
	Outcome  1

	
	11
	4
	Teaching/Discussion
	2
	Review
	Outcome  1

	
	12
	4
	Teaching/Discussion
	2
	Homework
	Outcome 1、2

	考核方式
Grading
	评价环节
	比例

	
	平时表现
	30%

	
	作业
	30%

	
	期末考试
	40%

	
	Evaluation
	Percentage

	
	Attendance and Performance
	30%

	
	Assignment
	30%

	
	Final Exam
	40%

	教材及参考资料
Textbooks & Other Materials
	1.《石油软物质科学选讲》，周洪涛，在编
2.软物质——构筑梦幻的材料，罗伯特•皮亚扎著，田珂珂、戴陆如、黎明著，上海科技教育出版社，2013年12月

	
	1. Zhou Hongtao et al, Selected topics on soft matter in petroleum industries, in preparation 
2. Author, Soft Matter:the Stuff That Dreams Are Made of, Springer, 2011.

	其它
Others
	

	备注
Notes
	

	大纲执笔人
Author
	周洪涛
ZHou Hongtao
	审核人(系/教研室主任)
Approved by
	吕开河
Lu Kaihe


注：
1. 表格中红色为示例，绿色为说明。
2. 考核方式包括作业（Assignment）、实验（Experiment）、平时表现（Attendance and Performance）、期中考试（Midterm Exam）、期末考试（Final Exam）等。
3. 院部代码：地学院01，石工学院02，化工学院03，机电学院04，信控学院05，储建学院06，计通学院07，经管学院08，理学院09，文学院10，马克思主义学院11，体育教学部12，工训中心及其他20。
4. 如有实验内容，须完善对附表中实验项目信息进行完善
Note:
1. In the table, red stands for an example, green for illustration.
2. Assessment methods include Assignment, Experiment, Attendance and Performance, Midterm Exam, Final Exam, and so on.
3. Department of the code: College of College 01, College of Chemical Engineering 02, College of Chemical Engineering 03, College of Mechanical and Electrical Engineering 04, Institute of Telecommunications 05, Institute of Storage 06, College of Economics 07, College of Economics 08, College of Science 09, College of Literature 10, Marx School of Education 11, Physical Education Department 12, Training Center and others 20.
4. In case of experiment, we should include the information of experimental items in the schedule.


