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教学大纲
Course Syllabus
	课程编号

Course Code
	S8401022Q
	课程名称
Course Title
	功能材料基础 (Fundamentals of Functional Materials)

	授课形式
Teaching Method(s)
	Lectures
	总学时
Total Hours
	32
	实验学时

Lab Hour(s)
	0
	学分
Credit(s)
	2

	课程类别
Course Type(s)
	□通识课 General Education Course  □基础理论课 Basic Theoretical Course      

√专业基础课Specialized Fundamental Course
□应用基础课Applied Fundamental Course 

□应用技术课 Applied Technical Course      □专业课Specialized Course
□人文选修课 Humanities Elective Course     □专题课 Special Topics

	先修课程Prerequisite(s)
	无

	适用学科

Major(s)
	材料科学与工程


课程目的和基本要求Objectives & Requirements (中文200字以上/ above 150 words in English)
本课程主要向学生介绍功能材料的分类、机理及应用。通过学习本课程，学生可以获得对于功能材料的基本认识，了解与掌握一些典型的功能材料体系的作用机理及应用背景，并对国内外相关研究的前沿热点问题有一定了解。本课程的学习有利于学生们对于功能材料形成一个基本性的通识认识，为在其他课程中更好更深入的学习某些特定的功能材料打好基础，也对学生开展相关领域的课题研究有较大帮助。
    本课程采用英文授课，课堂讲授、ppt讲义及考试均采用英文。因此要求学生具备较好地英文听说读写能力。本课程作为功能材料的基础课程，不需要学生先修其他专业课程。
In this course students will be introduced to the classification, mechanisms and applications of some of the most common functional materials. By taking this course, students will obtain fundamental understandings of functional materials, including the working principles of the common functional materials and their applications, as well as get to know some of the cutting edge research in the related fields. This is helpful for the students to acquire a general knowledge in the field of functional materials. In addition, this will lay the groundwork for the students to learn more advanced and more specific functional materials in future courses. Furthermore, the knowledge from this course will be beneficial for the students to conduct their independent research in related fields.
Because all course related materials, including lectures, ppt presentations and final exams, are in English, the students are required to have good English skills in speaking, listening, writing and reading. No prerequisite courses are needed to take this course.

课程主要内容Course Introduction (中文500字以上/ above 300 words in English)
功能材料是指具有优良的物理、化学、生物、环境等功能，用于非承载目的的材料。随着现代科技的发展，以及社会对于新型材料需求的不断提高，功能材料也迅速发展为当今学术界及工业界高度关注的学科，对国民经济发展具有重要的作用。本课程将着重讲授以下几种常见的功能材料：电学材料（包括半导体材料和超导材料）、磁性材料（包括铁磁材料、顺磁材料、反磁材料等）、光学材料（包括激光材料、发光材料、光子晶体等）、能源材料（包括锂电池材料、太阳能电池材料等）、转化材料（包括热电材料、压电材料等）、先进碳材料（如石墨烯、C60、碳纳米管等）。对于每一类型的功能材料，将介绍其定义、发展、制备方法、分类、工作机理、典型应用以及国内外研究进展。
除此之外，本课程将重点介绍两种近年来研究较多的新型功能材料。其中一种为智能材料，包括形状记忆材料、应激响应型水凝胶、自愈合材料、仿生材料等。另一种为生物材料，包括人造组织和器官、药物输送和释放材料等。最后，为了扩展学生的知识面，拉进学生与功能材料的距离，本课程将简单介绍近年来蓬勃发展的3D打印技术及其中使用到的功能材料，以及手机中使用到的功能材料技术。
本课程共32学时，其中课程讲授28学时，学生报告4学时。报告内容为最近两年功能材料领域的一篇文献的分析与讲解。本课程满分100分，考勤与随堂测验共计20分，学生报告满分20分，期末考试满分60分。通过本课程的学习，学生将对功能材料领域有一个全面的了解，有助于继续深入的学习其中某些种类的功能材料，并为学生今后的科研工作打下一个良好的基础。
Functional materials are materials that are not used for loading purposes, but rather possess unique physical, chemical, biological or environmental functions. With the development of modern technologies, functional materials have evolved to be an important research field, attracting attentions from both the scientific community and industry alike and playing an important role in the social and economical development of any nation. This course will cover the following important categories of functional materials: electrical materials (e.g. semiconductors, superconductors, etc.), magnetic materials (e.g. ferromagnetic materials, paramagnetic materials, diamagnetic materials, etc.), optical materials (e.g. laser materials, luminescent materials, photonic crystals, etc.), energy materials (e.g. solar cells, Li-ion battery materials, etc.), conversion materials (thermoelectric materials, photoelectric materials, etc.), and advanced carbon materials (e.g. graphehe, C60, carbon nanotubes, etc.). For each material category, the students will be introduced to the definition, development, preparation methods, classification, working principles, common applications and cutting edge research in the world of the functional materials being covered.
In addition, this course will emphasize two types of new functional materials that see much research interest recently. The first one of these is smart (intelligent) materials, including shape memory materials, stimuli-responsive hydrogels, self-healing materials and self-propelled nano- and microparticles. The second type is biomaterials, including artificial tissues and organs, biomimetic materials and materials for drug delivery. Finally, in order to expand the students’ knowledge in functional materials as well as to bring them closer to the concept of functional materials, the materials used in 3D printing technologies and in cellphones will be briefly introduced.
The course will take 32 course hours, with 28 of them being lectures and the other 4 being student presentations. The students will be asked to give a presentation, in groups, on one type of functional materials by discussing on recent academic articles in this field. The overall grade for this course is 100 points, with 20 points for attendance and quiz, 20 points for presentation, and the remaining 60 points for the final exam. After finishing this course, the students will be equipped with a broad knowledge in the field of functional materials. This is helpful for the students to choose more advanced course for specific types of functional materials to study, as well as to conduct their own academic research.
课程主要教材Textbook(s)
Fundamentals of Materials Science and Engineering, Callister and Rethwisch, Wiley, 2007 (ISBN: 9780470125373)
Functional Materials: Preparation, Processing and Applications, Banarjee and Tyagi, Elsevier Science Publishing Co Inc, 2011 (ISBN: 0123851424)
主要参考文献 Reference(s)
Jani, J. M.; Leary, M.; Subic, A.; Gibson, M. A., A review of shape memory alloy research, applications and opportunities. Mater Design 2014, 56, 1078-1113.
Cheng, F. Y.; Liang, J.; Tao, Z. L.; Chen, J., Functional Materials for Rechargeable Batteries. Adv. Mater. 2011, 23 (15), 1695-1715.
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