上海师范大学本科课程教学大纲

课程名称：应用化学（Applied Chemistry）
学分：2                        总学时：36 学时            
开课专业：化学师范，应用化学
1、 课程性质、目的和培养目标

《应用化学》是应用化学专业的必修课，教学内容侧重于介绍化学在相关领域应用的知识。课程采用双语教学，以多媒体形式讲授。应用化学是化学学科的一个重要分支，它所涵盖的领域非常广泛，本课程主要以化学应用的不同领域为主线，分别介绍了在能源、环境、材料与化学工程等领域的应用化学知识。

通过本课程的学习，在提高学生的化学专业英语水平的基础上，有助于提高学生将所学化学知识应用于解决实际问题的能力。此外，也可以让学生了解如何阅读与撰写英文学术论文。

 本课程适合于应用化学与化学教育专业本科学生。
2、 预修课程

     《大学英语》、《无机化学》、《有机化学》、《分析化学》

3、 教学内容
Chapter 1. General Chemistry
1. Chemistry Today and Tomorrow
2. Frontiers in Chemistry

Chapter 2 Energy, an overview
1. Introduction
2. Renewable energy sources
3. Photovoltaic cells and photogalvanic cells
Chapter 3 Electrochemistry and fuel cells
1. Electrolysis and electrodeposition of metals
2. Electrocatalytic and homogeneous approaches to conversion of CO2 to liquid fuels  
3. Fuel cells and hybrid cells

Chapter 4 Nanomaterial and nanotechnology
1. Introduction
2. Biological applications of gold nanoparticles
3. Single nanowire photovoltaics 
Chapter 5 Photochemical fuel production
1. Photosynthetic energy conversion- natural and artificial 
2. Biology and technology for photochemical fuel production 
Chapter 6 Biomass and biofuel
1. Introduction
2. Biosensors and biofuel cells with engineered proteins 
3. Enzyme catalysed biofuel cells
Chapter 7 Chemistry of novel materials
1. Heterogeneous photocatalyst materials for water splitting
2. New approaches to hydrogen storage
3. Carbon nanotubes and graphene-electrochemical properties and application
Chapter 8 Photocatalytic applications and amorphous alloy catalysts

1. Introduction
2. Semiconductor-based Photocatalytic Hydrogen Generation 
3. Progress in design of amorphous alloy
Chapter 9 Green Chemistry Principles and Practice
1. Green analytical chemistry theory and practice
2. Applications of ionic liquids in the chemical industry 

3. Developments in the utilization of green solvents in polymer chemistry 
Chapter 10 Nanochemistry and its application
1. Introduction

2. Nanochemistry in bioenergy and biosustainability research
3. Extended nanospace chemical systems for analytical application
Chapter 11 Applied electrochemistry 
1. Electrochemiluminescence and its applications
2. Bioelectrochemistry and nanoelectrochemistry
3. Electrochemical gas sensor and biosensor

Chapter 12 Lubrication and lubricants 
1. Introduction

2. Liquid lubricants

3. Synthetic lubricants
Chapter 13 Metallic corrosion and protection
1. Introduction
2. Types of corrosion
3. Corrosion protection and inhibition
Chapter 14 Water
1. Introduction

2. Water softening
3. Photocatalytic degradation of phenol in water
Chapter 15 Scientific paper and literature
1. How to read a scientific paper 
2. How to write a scientific paper 

3. Introduction of patent
Chapter 16 Nuclear energy
1. Introduction
2. Nuclear model and nuclear reactions

3. Nuclear reactor
Chapter 17 Polymers and plastics 
1. Introduction
2. Copolymers
3. Condensation polymers
Chapter 18 Chemistry and engineering of textiles
1. Introduction
2. Textile fibers

3. Bleaching of textile
4、 教材和参考书目

1、使用教材

《Applied Chemistry》，Roussak, O.V.，Gesser, H. D.  2012年  
                    Springer-Verlag New York Inc. 
2、参考书目

王幸宜 等 编著  《化学与应用化学专业英语》 2010年  
华东理工大学出版社
5、 课外学习要求

每次课后均要求学生对下一次的讲课内容进行课前预习，同时要求对本次课程的内容进行课后复习。结合所讲授内容，课后布置适量的复习思考题或作业。课程结束后，在考前安排集中的辅导和答疑。
6、 考核方式

闭卷考试
总评成绩由考试成绩、平时作业和出勤率综合评定。考试总评成绩的构成比例为：(1) 考试: 70%，(2) 平时作业: 20%，(3) 出勤率:   10%。
7、 建议课时安排
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