                                                                研究生核心课程中英文教学大纲

课程名称: 概率论基础

课程编号: 070102C03

课程类型:  C
学    时: 70

学    分: 4

适用专业: 概率论与数理统计，应用数学

教学目的: 
本课程旨在为概率论与数理统计或应用数学专业的硕士生提供坚实的概率测度及概率极限理论基础，这些理论是进行全面深入的专业研究所必需的。

对选课学生的要求: 已掌握实分析及基本的概率论知识。

主要内容: 
本课程介绍以测度论观点来严格处理的近代概率论的基本概念、工具及其性质，包括测度与概率、随机变量与可测函数、数学期望与L-S积分、各种概率不等式、各种收敛性概念、特征函数、无穷可分分布、条件概率、条件期望、鞅及应用等，并详细介绍弱、强大数定律、重对数律、各种不同类型的中心极限定理等极限理论。

主要章节：

第一章：概率与测度的基本概念

§1. 概率空间与随机变量

§2. 数学期望

§3. 收敛性概念

第二章：条件概率、条件数学期望与鞅

§1. 条件概率与条件数学期望

§2. 鞅及其应用

第三章：分布函数和特征函数及其应用

§1. 分布函数的弱收敛

§2. 特征函数的定义及性质

§3. 特征函数的唯一性、连续性定理

§4. 尺度空间的弱收敛与紧致性

§5. 无穷可分分布的定义及性质

§6. 无穷可分特征函数及其应用

第四章：大数定律

§1. 弱大数定律

§2. 基本技巧

§3. 0-1律、三级数定理和强大数定律

§4. 重对数律

第五章：中心极限定理

§1. 有界方差情形中心极限定理

§2. 一般情形中心极限定理

§3. Berry-Esseen 不等式

§4. 正态特殊情形、退化情形及Poisson收敛准则

§5 无穷方差序列的中心极限定理

教学方式: 课堂教学

教材及参考文献：

1. Billingsley, P., Convergence of Probability Measures, Wiley, New York, 1968.

2. Feller, W., An Introduction to Probability Theory and Its Applications, Wiley, New York, 1971.

3. Laha, R.G. and Rohatgi, V.K., Probability Theory. Wiley, New York, 1979.

4. Loeve, M., Probability Theory, Springer-Verlag, 1977.

任课教师:

考核方式: 作业 (20%)，期中考试（20%），期末考试（60%）

大纲撰写人: 王立洪

Title:  Foundations of Probability Theory
Course Number: 070102C03

Course Type:  C
Session:  70

Credit:  4 

Designed for:  Graduate students majoring in Probability, Statistics and/or Applied Mathematics.

Objectives:  
This course is designed to provide the graduate students with a solid background and understanding of the basic results and methods in probability measures and probability limit theory needed in more advanced research in related subjects.

Prerequisites: 
 A working knowledge of real analysis and basic probability theory is assumed.

Major Contents: 
This course introduces basic concepts, tools and properties of modern probability theory in measure-theoretic foundations, including measure and probability, measurable functions and rand om variables, mathematical expectation and L-S integral, basic probability inequalities, convergence concepts, characteristic functions, infinitely divisible distributions, conditional probability, conditional expectation, martingales and its applications. The course also discusses the weak law of large numbers, the strong law of large numbers, the law of the iterated logarithm and the central limit theorems under several cases.

Main Chapters:

Chapter 1  Basic Concepts of Probability and Measure

1.1  Probability Spaces and Random Variables

1.2  Mathematical Expectation

1.3  Convergence Concepts

Chapter 2  Conditioning and Martingales

2.1  Conditional Probability and Conditional Expectation

2.2  Martingales and its Applications
Chapter 3  Distribution and Characteristic Functions

3.1  Weak convergence

3.2  Definitions and Properties of Characteristic Functions

3.3  The Inversion and Uniqueness Theorems, Continuity Theorem

3.4  Weak convergence and Tightness on a Metric Space

3.5  Definitions and Properties of Infinitely Divisible Distributions

3.6  Infinitely Divisible Characteristic Functions and its Applications
Chapter 4  The Laws of Large Numbers

4.1  The Weak Law of Large Numbers

4.2  Basic Techniques

4.3  0-1 Law and The Strong Law of Large Numbers

4.4  The Law of the Iterated Logarithm 

Chapter 5  The Central Limit Theorems

5.1  The Bounded Variance Case

5.2 The General Central Limit Theorem

5.3 The Berry-Esseen inequality
5.4  Normal, Degenerate, and Poisson Convergence

5.5  The Central Limit Theorem for Infinite Variance Case

Ways of Instruction:  Lectures

Textbooks and References:

1. Billingsley, P., Convergence of Probability Measures,  Wiley, New York, 1968.

2. Feller, W., An Introduction to Probability Theory and Its Applications, Wiley, New York, 1971.

3. Laha, R.G. and Rohatgi, V.K., Probability Theory. Wiley, New York, 1979.

4. Loeve, M., Probability Theory, Springer-Verlag, 1977.

Instructor: 

Couse Evaluation: The course grade will be determined by Homework (20%), Midterm exam (20%), Final exam (60%).
Program Designer:  Wang Lihong 

课程名称：基础代数

课程编号：0701B0200
课程类型：B
学时：80
学分：4

适用专业：数学系各专业

教学目的：
本课程是大学本科阶段《抽象代数》的延伸，目的是为了使学生了解和掌握范畴理论的一些基本概念和方法以及一些重要模类的基本性质。

对选课学生的要求：熟知群和环的相关概念和性质，了解模的定义和基本性质。

主要内容：

范畴理论是代数学中的一个重要分支，其中的许多概念和方法有助于我们对数学整体的理解。对范畴理论的研究，导致了大量新观点和新问题的提出，它们不仅在范畴理论本身是重要的，同时还在不同的具体范畴中提出了新的研究课题。这一点对于模范畴更为典型，而后者又反过来促进了范畴理论的发展。本课程主要讲述一般范畴和函子的概念和基本性质，介绍一些重要模类，如：Artin模，Noether模，投射模，内射模和平坦模等，的定义和基本性质。

主要章节:

第1章 ： 范畴

1.1  范畴的定义和例子

1.2  一些基本的范畴概念

1.3  函子和自然变换

1.4  范畴的等价

1.5  积与余积

1.6  Hom函子，可表示函子

1.7  泛性

1.8  伴随性

第2章 模

2.1 左、右R-模范畴

2.2 Artin模和Noether模

2.3 投射模

2.4 内射模，内射包

2.5 模的张量积，平坦模

2.6 生成元和投射生成元

2.7 模范畴的等价

教学方式：课堂教学

教材及参考文献：

教材：Nathan Jacobson, Basic Algebra II, W. H. Freeman and Campany, 1980.
参考文献：1. Saunders Mac Lane, Categories for the Working Mathematician, 2nd Edition, Graduate Texts in Mathematics, Vol. 5, Springer-Verlag, 1998.
          2. Frank W. Anderson and Kent R. Fuller, Rings and Categories of Modules, 2nd Edition, Graduate Texts in Mathematics, Vol. 13, Springer-Verlag, 1992.
任课老师：黄兆泳

考核方式：笔试

大纲撰写人：黄兆泳

Title: Basic Algebra

Course Number: 0701B0200
Course Type B
Session: 80
Credit: 4

Designed for: All specialities in Department of Mathematics

Objectives: 
This is an extension of an undergraduate course—abstract algebra. The aim of this course is to wish the students to understand and master the fundamental concepts and methods in the theory of categories and the fundamental properties of some important classes of modules.

Prerequisites: 
The students should know the concepts and properties related to groups and rings very well, and know the definition and fundamental properties of modules.

Major Contents:

The theory of categories is an important branch of algebra. This theory has produced essentially many ideals and methods, which are contributing to an overall understanding of mathematics. Studying the theory of categories has given rise to a vast amount of new points of view and to the posing of new questions, which are not only themselves of interest in the theory of categories, but which have revealed new avenues for investigation in various concrete categories. This analysis arises in the particular case of module categories, which have given, in their turn, the motivation for the development of categories. In this course, we mainly relate the concepts and fundamental properties of general categories and functors, and introduce the definitions and fundamental properties of some important classes of modules,  such as Artinian modules, Noetherian modules, projective modules, injective modules and flat modules and so on.

Main Chapters:
Chapter 1  Categories

1.1  Definition and examples of categories

1.2  Some basic categorical concepts

1.3  Functors and natural transformations
1.4  Equivalence of categories

1.5  Products and coproducts

1.6  The hom functors. Representable functors

1.7  Universals

1.8  Adjoints

Chapter 2  Modules

2.1  The categories R-mod and mod-R
2.2  Artinian and Noetherian modules

2.3  Projective modules

2.4  Injective modules. Injective hull

2.5  Tensor product of modules. Flat modules

2.6  Generators and progenerators

2.7  Equivalence of categories of modules

Ways of Instruction: Classroom teaching

Textbooks and References:

Textbook: Nathan Jacobson, Basic Algebra II, W. H. Freeman and Campany, 1980

References: 1. Saunders Mac Lane, Categories for the Working Mathematician, 2nd Edition, Graduate Texts in Mathematics, Vol. 5, Springer-Verlag, 1998

           2. Frank W. Anderson and Kent R. Fuller, Rings and Categories of Modules, 2nd Edition, Graduate Texts in Mathematics, Vol. 13, Springer-Verlag, 1992

Instructor: Zhaoyong Huang

Course Evaluation: Written examination
Program Designer: Zhaoyong Huang

课程名称：同调代数

课程编号：070101X09
课程类型：X
学时：80
学分：4

使用专业：基础数学                                         

教学目的：介绍同调代数中的基本概念、基本原理和基本方法

对选修学生的要求：研究生近世代数

主要内容：
本课程旨在介绍同调代数的基本内容。第一章介绍一些基本概念，如，范畴与函子，投射模，内射模，平坦模等。 第二章讨论Hom函子与张量积函子，其中包括直和与直积，函子的正合性，伴随同构定理，正向（反向）极限，推出与拉回等。第三章介绍同调函子与导出函子。第四章专门讨论Hom函子与张量积函子的导出函子Ext 和 Tor。第五章是同调维数，主要讨论模的投射（内射，平坦）维数以及环的整体维数，同时介绍Hilbert 合冲定理，Serre定理以及一些恒等式。

主要章节：

第一章 基本概念

(1.1) 范畴与函子

(1.2) 投射，内射及平坦模

(1.3) 纯性

第二章 同态与张量积函子

(2.1) 直和与直积

(2.2) 函子的正合性

(2.3) 伴随同构

(2.4) 正向极限 (推出)

(2.5) 反向极限 (拉回)

第三章 同调

(3.1) 同调函子

(3.2) 导出函子

第四章 Ext与 Tor

(4.1) Ext 与 扩张

(4.2) Tor 与 挠

第五章 同调维数 

(5.1) 投射维数

(5.2) 内射维数

(5.3) 平坦维数

(5.4) 整体维数

(5.5) Hilbert 合冲定理

(5.6) Serre定理

(5.7) 一些恒等式

教学方式：课堂讲授

教材及参考文献：

1. J. J. Rotman, An introduction to homological algebra, Academic Press, 1979.

2. C. A. Weibel, An introduction to homological algebra, Cambridge University Press, 1994.

3. H. Cartan and S. Eilenberg, Homological Algebra, Princeton University Press.

4. M. Scott Osborne, Basic Homological Algebra, Springer-Verlag, 2000

5. E. E. Enochs and O. M. G. Jenda, Relative homological algebra, Walter de Gruyter-Berlin-New York, 2000.
6. 周伯埙，同调代数， 科学出版社， 1998。

7. 佟文廷，同调代数， 高等教育出版社， 1998。

任课教师：丁南庆， 朱晓胜，黄兆泳

考核方式：闭卷考试

大纲撰写人：丁南庆

Title: Homological Algebra

Course Number: 070101X09

Course Type: X
Session: 80
Credit: 4

Designed for: Pure Mathematics

Objectives: Basic concepts, principles and methods in homological algebra are presented

Prerequisites: Students have learned the graduate algebra course

Major Contents: 

The aim of this course is to present basic materials in Homological Algebra. Chapter 1 gives basic concepts such as categories and factors, projective, injective and flat modules. Chapter 2 deals with Hom and tensor product functors. The material in this chapter includes sums and products, exactness of functors, adjoint isomorphism Theorem, direct limits (pushouts) and inverse limits (pullbacks). Chapter 3 introduces homology functors and derived functors. Chapter 4 is devoted to Ext and Tor, functors derived from Hom and tensor functors respectively. Chapter 5 is concerned with homological dimensions. Projective (injective, flat) dimensions of modules and glaobal dimensions of rings are studied. Hilbert’s syzygy Theorem, Serre’s Theorem and some identities are presented. 
Main Chapters:

Chapter 1. 

(1.1) Categories and functors

(1.2) Projectives, injectives and flats

(1.3) Purity

Chapter 2. Hom and Tensor Products

(2.1) Sums and products

(2.2) Exactness of functors

(2.3) Adjoints

(2.4) Direct limits (pushouts)

(2.5) Inverse limits (pullbacks)

Chapter 3. Homology

(3.1) Homology functors

(3.2) Derived functors

Chapter 4. Ext and Tor

(4.1) Ext and extension

(4.2) Tor and torsion

Chapter 5. Homological Dimension 

(5.1) Projective dimension

(5.2) Injective dimension

(5.3) Flat dimension

(5.4) Global dimension

(5.5) Hilbert’s Syzygy Theorem

(5.6) Serre’s Theorem

(5.7) Mixed Identities

Ways of instruction: Lectures

Textbooks and References:

1. J. J. Rotman, An introduction to homological algebra, Academic Press, 1979.

2. C. A. Weibel, An introduction to homological algebra, Cambridge University Press, 1994.

3. H. Cartan and S. Eilenberg, Homological Algebra, Princeton University Press.

4. M. Scott Osborne, Basic Homological Algebra, Springer-Verlag, 2000.

5. E. E. Enochs and O. M. G. Jenda, Relative homological algebra, Walter de Gruyter-Berlin-New York, 2000.

6. Boxun Zhou，Homological Algebra, Science Press， 1998.

7. Wenting Tong，Homological Algebra, Higher Education Press，1998.

Instructor:  Ding Nanqing, Zhu Xiaosheng, Huang zhaoyong

Course Evaluation: a close-book examination

Program Designer: Ding Nanqing

课程名称：随机过程

课程编号：070102C05

课程类型：C
学    时：80
学    分：4

适用专业：概率统计及数学学科的各个专业

教学目的：使学生掌握随机过程的基本理论与方法

对学生的要求：概率论与测度论

主要内容：
本课程主要介绍随机过程的基本理论与方法，包括一般随机过程的定义与存在定理，流域与停时，鞅过程的定义、性质、分解与极限定理等，离散与连续时间马氏过程、强马氏性等，布朗运动的定义、性质与存在定理，扩散过程与随机分析。
主要章节：
第一章：引论：随机过程的概念与Kolmogorov存在定理

第二章：鞅论

1． 鞅包括上鞅下鞅的概念、性质与分解定理

2． 鞅的停时定理

3． 不等式与极限定理

第三章：离散时间马氏过程

1． 齐马氏链

2． 弱遍历定理与不变测度

3． 强马氏过程与强遍历性

4． 转移概率的极限

第四章：连续时间马氏过程

1． 连续时间参数马氏链的转移密度阵

2． 强马氏性、嵌入链与最小解
第五章：布朗运动

1． 布朗分布及性质

2．   存在性与轨道性质
3． 布朗运动与停时
第六章：扩散过程与随机分析

1． 扩散过程与生成元

2． 随机积分与微分（Ito积分）

3． 随机微分方程的解与扩散过程

第七章：马氏过程与半群及鞅问题的简介

教学方式：课堂讲授

教材及参考文献：教材：随机过程论（钱敏平等著），
参考文献：现代概率论（Kallenberg著）等

任课教师：     

考核方式：      闭卷与课后考试相结合

大纲撰写人：    戴万阳

Title: Stochastic Processes

Course Number: 070102C05
Course Type: C

Session: 80
Credit: 4

Designed for: 
Graduate students majoring in Probability and Statistics and all other areas in Mathematics

Objectives: This course intends to make students understand the basic theory and methods of stochastic processes.

Prerequisities: Probability Theory and Measure Theory
Major Contents:  
This course mainly introduces the basic theory and methods of stochastic processes including: definition and existence theorem for general stochastic processes, filtration and stopping time, definition and theory for martingale processes, discrete and continuous Markov processes, strong Markov property, Brownian motion, diffusion processes and stochastic analysis.
Main Chapters:

Chapter One: Concepts of Stochastic Processes, Existence Theorem

Chapter Two:  Martingale Theory

1.    Concepts, properties and decomposition theorem of Martingales including submartingales and supermartingales

2. Stopping time theorems of martingales

3. Inequalities and limiting theorems of martingales

Chapter Three: Discrete Time Markov Processes

1. Homogeneous Markov chains

2. Weak ergodic theorem and invariant measure

3. Strong Markov processes and ergodic property

4. limiting transition probabilities

Chapter Four: Continuous time Markov processes

1. Transition density matrix 

2. Strong Markov property, embedded chain and minimum solution.

Chapter Five: Brownian Motion

1. Brownian distribution and properties

2. Existence and properties of sample path

3. Brownian motion and stopping time

Chapter Six: Diffusion Process and Stochastic Calculus

1. Diffusion process and generator

2. Stochastic calculus and differential (Ito Calculus)

3. Solution of stochastic differential equation and diffusion processs

Chapter Seven: Introduction to Markov process and semigroup and martingale 

Ways of Instruction: Lectures

Textbooks and References:  Textbook: Theory of Stochastic Processes (M.P.Qian,etc.), References: Foundations of Modern Probability (Kallenberg), etc.

Instructor:

Course Evaluation: Closed book and taking-home exams
Program Designer: Wanyang Dai
课程名称：磁流体力学

课程编号: 0704B0100

课程类型: B
学    时：80
学    分：4

适用专业：天文和空间物理研究生

教学目的：
通过学习磁流体力学理论的基本内容，掌握研究天文现象的重要工具。

对选课学生的要求：有矢量场论、流体力学、电磁理论基础

主要内容：
磁流体力学是研究导电流体（或等离子体）和磁场互作用的学科。众所周知，等离子体是物质的第四态，宇宙中大部分物质几乎都是等离子体。观测表明，宇宙中普遍存在影响带电粒子运动的磁场。所以等离子体与磁场互作用产生了许多重要的激动人心的宇宙现象。本课主要介绍磁流体力学基本理论包括磁流体力学基本方程组（第一章），磁静平衡（第二章），磁流体力学波（第三章），激波（第四章）， 磁重联（第五章），磁流体力学不稳定性（第六章）。

主要章节：
第一章：磁流体力学基本方程

1.1电磁方程

1.2等离子体方程

1.3 能量方程

1.4 磁流体力学基本方程组

1.5 无量纲参数

1.6 磁感应方程

1.7 劳伦兹力

1.8 几个定理

第二章 磁静平衡

2.1 引言

2.2磁静平衡方程组

2.3 势场

2.4 无作用力场

2.5 篐缩效应

第三章 磁流体力学波

3.1引言

3.2 声波

3.3 阿尔芬波

3.4 磁声波

第四章 激波

4.1 流体力学激波

4.2 埀直磁激波

4.3 斜磁激波

4.4 黎曼波

第五章 磁重联

5.1引言

5.2 磁湮灭

5.3磁重联的定性分析

5.4 电流片的形成

5.5 线性磁重联

5.6 快速稳态磁重联

第六章 磁流体力学不稳定性

6.1引言

6.2 电流不稳定性

6.3 瑞利－泰勒不稳定性

6.4 凯尔文－亥姆霍兹不稳定性

6.5 交换不稳定性

6.6 有限电阻不稳定性

教学方式：版书加投影仪   

教材及参考书：宇宙电动力学导论, 许敖敖，唐玉华编著，高等教育出版社，1987。
参考书:1. Solar Magnetodynamics, E.R. Priest, D. Reidel Publishing Company, 1984.
2. An Introduction To Plasma Astrophysics and Magnetohydrodynamics, Marcel Goossens, Kluwer Academic Publishers, 2003.
3. Magnetic Reconnection, Eric Priest and Terry Forbes, Cambridge, 2000.
任课教师：唐玉华

考核方式：笔试,小论文和习题

大纲撰写人： 唐玉华

Title: Magnetohydrodynamics (MHD for short)

Course Number:0704B0100

Course Type:   B
Session: 80
Credit: 4

Designed for: Graduate students of Astronomy and Space science

Objectives: 
Magnetohydrodynamics (MHD) is an important tool for understanding many astronomical phenomena. It also plays a crucial role in explaining the behaviour of more general cosmical magnetic fields and plasma.

Prerequisites: 
A basic knowledge of mathematics and physics is required to fully appreciate this text, especial a knowledge of vector calculus, hydrodynamics, and electromagnetic theory are the modest prerequisites from mathematics and physics.

Major Contents:
 Magnetohydrodynamics is the study of the interaction between an electrically conducting fluid (or plasma) and a magnetic field. Plasma is the fourth state of matter, most of the matter in the universe is in this state. Magnetic fields are responsible for much of the variability and structuring of cosmical objects, from active galactic nuclei and accretion disks to stellar flares and activity cycles. The interaction of a plasma and a magnetic field leads to many important cosmic phenomena, MHD contributed to a greater understanding the behaviour of the phenomena. This lecture may serve as an introduction to plasma astrophysics and MHD simulation at the graduate level students. The lecture begins with the introduction, containing a brief historical survey. Chapter 1 presents the basic MHD equations, then the fundamentals of MHD are developed in chapters on magnetostatics (Chapter 2), MHD waves (Chapter 3), MHD shocks (Chapter 4), Magnetic reconnection (Chapter 5), and MHD instabilities (Chapter 6). The overall structure of the lecture is as follows:

Main Chapters:
Chapter 1 The basic equations of MHD

1.1 Electromagnetic Equations

1.2 Plasma Equations

1.3 Energy Equations

1.4 Summary of Equations

1.5 Dimensionless parameters

1.6 Induction Equation

1.7 The Lorentz Force

1.8 Some Theorems

Chapter 2 Magnetohydrostatics

2.1 Introduction

2.2 Magnetohydrostatic Fields

2.3 Potential Fields

2.4 Force-Free Fields

2.5 Pinch effect

Chapter 3 MHD Waves

3.1 Introduction

3.2 Sound Waves

3.3 Alven Waves

3.4 Magnetoacoustic Waves

Chapter 4 Shock Waves

4.1 Hydrodynamic Shock

4.2 Perpendicular Magnetic Shock

4.3 Oblique Magnetic Shock

4.4 Li Man wave

Chapter 5 Magnetic Reconnection

5.1 Introduction

5.2 Magnetic Annihilation

5.3 Qualitative Effects of Reconnection

5.4 Formation of a Current Sheet

5.5 Linear Reconnection

5.6 Fast Steady-State Reconnection

Chapter 6 MHD Instabilities

6.1 Introduction

6.2 Current Instability

6.3 Rayleigh-Taylor Instability

6.4 Kelvin-Helmholtz Instability

6.5 Interchange Instability

6.6 Resistive Instability

Ways of Instruction: Lecture with multimedia support

Textbooks and References: 

Textbook: Introduction to Cosmic Electrodynamics, Xu Ao-ao and Tang yu-hua,

         High Education Publishers, 1987

References: 

1. Solar Magnetodynamics, E.R. Priest, D. Reidel Publishing Company, 1984.

2. An Introduction To Plasma Astrophysics and Magnetohydrodynamics, Marcel Goossens, Kluwer Academic Publishers, 2003.

3. Magnetic Reconnection, Eric Priest and Terry Forbes, Cambridge, 2000.

Instructor: Tang Yu-hua

Course Evaluation : Written examination, short thesis and exercises.

Program Designer: Tang Yu-hua 

课程名称：非线性动力学引论

课程编号：0704B0200

课程类型：B
学    时：60
学    分：3

适用专业：天文学以及其它基础科学

教学目的：介绍非线性动力学的基础知识以及在天文学中的应用

对选课学生的要求：高等数学、大学物理、理论力学

主要内容：
本课程讲述非线性动力学相关基础知识以及在天文学中的应用，内容包括：保守与耗散系统的有序与无序运动、太阳系天体的混沌运动、分形与孤立子理论初步。
主要章节：

第一章 序论: 

1.1 非线性科学发展简史以及研究领域 

第二章 分形 

2.1 分形的物理模型: 

2.2 分形的数学理论: 
第三章: 混沌动力学

3.1 动力系统定义以及分类 
3.2 动力学系统稳态,周期解及其稳定性

3.3 耗散系统中的混沌:Logist映射,倍周期分岔，近似重整化方法

3.4 高维耗散系统中的混沌运动

3.5 混沌运动的描述指标：Lyapunov指数和熵 
3.6保守系统中的可积系统 

3.7保守系统中的近可积系统，KAM理论

3.8保守系统有序向混沌的转变 
3.9开放系统中的混沌运动:混沌散射

第四章 太阳系天体的混沌运动
4.1 小行星运动中的混沌运动
4.2 彗星运动中的混沌运动
4.3 天体力学映射方法

4.4 行星环动力学

4.5太阳系稳定性 

第五章 孤立子理论初步 
5.1 孤立子定义及研究简史

5.2 可积系统中的孤子

5.3 孤子的物理模型

教学方式：  电化教学(ppt)

教材以及参考文献：

1.  Edward Ott: Chaos in Dynamical systems：Cambridge University Press, 1993.
2.  A.J.Lichtenberg & M.A. Lieberman：Regular and Chaotic Dynamics, Springer-Verlag, 1990.

3.  Murray and Dermott: Solar system dynamics, Cambridge University Press ,1999.
4.  http://astronomy.nju.edu.cn/~zjl/nl/nl.htm
任课教师：周济林

考核方式：课堂小论文加笔试
大纲撰写人：周济林

Title: Introductions to Nonlinear Dynamics

Course Number: 0704B0200

Course type:  B
Session:  60
Credit:   3

Designed for:  Graduate students majoring in astronomy and other field of science.

Objectives:   
The course intends to introduce some fundamental knowledge on nonlinear dynamics with applications in astronomy.
Prerequisites:
 The students have learned the courses: Advance Mathematics, College Physics, Mechanics.

Major contents:In this course we introduce the fundamental theories with some applications in astronomy, which includes: nonlinear dynamics in the conservative and dissipative systems, chaos in solar system, and introduction to fractals and soliton theory, etc. 

Chapter 1 Introduction
1.1 Brief history of nonlinear science and its major area 
Chapter 2 Fractals 
2.1 Physical Model of Fractals 

2.2. Mathematics of Fractals
Chapter 3 Nonlinear dynamics

3.1 Definition and classifications of dynamical systems 
3.2 Equilibriums and periodic solutions of dynamical system, their stability
3.3 Chaos in dissipative systems, Logist map, periodic doubling bifurcations, renormalization 

3.4 Chaos in high-dimensional dissipative systems.

3.5 Indicators of chaotic motion: Lyapunov Exponents and entropy
3.6 Integrable Hamiltonian systems
3.7 Near-integrable Hamiltonian Systems, KAM theory

3.8 Transition to chaos in Hamiltonian systems
3.9 Chaos in open system: chaotic scattering 
Chapter 4 Chaotic motion in Solar system
4.1 Asteroid chaotic motion

4.2 Comet chaotic motion

4.3 Mapping approach in celestial mechanic

4.4 Planetary ring dynamics

4.5 Stability of Solar systems 
Chapter 5. Introduction of Soliton theory
5.1 Definition of solitons, brief history

5.2 Soliton equations and their solution
5.3 Physical soliton systems

Ways of Instructions: Lecture with PowerPoint support

Textbooks and References:
1-Edward Ott: Chaos in Dynamical systems：Cambridge University Press, 1993.
2-A.J.Lichtenberg & M.A. Lieberman：Regular and Chaotic Dynamics, Springer-Verlag, 1990.

3-Murray and Dermott: Solar system dynamics, Cambridge University Press ,1999.
4-http://astronomy.nju.edu.cn/~zjl/nl/nl.htm

Instructor:  Zhou Jilin

Course Evaluation:  Report and written exam.

Program Desiger:  Zhou Jilin
课程名称：广义相对论

课程编号：0704B0300

课程类型：B

学时：60
学分：3

适用专业：物理，天文

教学目的：
掌握广义相对论的数学基础，物理概念，基本方法，一些应用和实验验证。

对选课学生的要求：修读过高等数学，普通物理，理论力学和狭义相对论。

主要内容：
采用数学和物理并进的方式讲授经典广义相对论，着重在相对论的物理概念，理论模型和观测量之间的联系，同时也要掌握基本的数学方法和演算能力，为进一步的应用和提高做好准备。内容包括张量代数，等效原理，黎曼几何，广义协变原理，引力场方程，引力波，球对称时空，黑洞和宇宙学中的应用，现代实验验证。
主要章节：

第一章 弯曲时空中的张量代数
第二章 等效原理和时空弯曲
第三章 弯曲时空中的几何和物理定律
第四章 引力场方程和引力波
第五章 施瓦西时空和相对论的经典检验
第六章 黑洞和宇宙学中的应用
第七章 相对论多体问题和引力理论的现代实验验证。
第一章至第五章中的主要部分为必学，其余为选读。

教学方式：课堂讲授，课堂讨论。

教材及参考文献：
黄天衣《广义相对论初级教程》（讲义）；俞允强《广义相对论引论》，北京大学出版社，第二版，1997。

Bernard F. Schutz, A First Course in General Relativity, Cambridge University Press，1985；
S. Weinberg, Gravitation and Cosmology, John Wiley, 1972 （中译本：温伯格，引力论和宇宙论，邹振隆，张历宁等译，科学出版社，1980；
James B. Hartle, GRAVITY An Introduction to Einstein’s General Relativity，Addison Wesley, 2003.
任课教师：黄天衣

考核方式：期中和期末考试，习题等。

大纲撰写人：黄天衣

Title: Essential General Relativity

Course Number: 0704B0300

Course Type: B

Session: 60
Credit: 3

Designed for: Graduate students majoring in Physics or Astronomy.

Objectives: 
The course aims at helping students study the mathematical foundation, physical concepts and fundamental methods of general relativity, also its applications and modern experimental tests.

Prerequisites: 
The students have learned the courses: Calculus and Linear Algebra, University Physics, Classical Mechanics and Special Relativity.

Major Contents: 
This course introduces classical general relativity in both its physics and math, mainly on its physical concepts and the connection between a theoretical model and its observable. Students will also study its mathematical methods and promote their ability of mathematical derivation to get ready for more advanced study and future applications. The major contents include tensor analysis, principle of equivalence, Riemann geometry, principle of general covariance, gravitational field equation, gravitational wave, space-time with a spherically symmetry, application in black holes and cosmology and modern experimental tests. 
Main Chapters:

Chapter 1 Tensor Algebra in Curved Space-Time
Chapter 2 Principle of Equivalence and Curved Space-Time
Chapter 3 Geometric and Physical Laws in Curved Space-Time
Chapter 4 Gravitational Field Equation and Gravitational Wave
Chapter 5 Schawazschild Space-Time and the Classical Tests of Relativity
Chapter 6 Applications in Black Holes and Cosmology
Chapter 7 Relativistic Multi-Body Problem and Modern Experimental Tests of Relativity. 
The main contents from the first to the fifth chapters are necessary and the others are chosen freely for study.

Textbooks and References: HUANG Tianyi 《Essential General Relativity》,（Lecture Notes， in Chinese）；YU Yunqiang 《Introduction to General Relativity》，Beijing University，second edition，1997 (in Chinese)；Bernard F. Schutz, A First Course in General Relativity, Cambridge University Press，1985；S. Weinberg, Gravitation and Cosmology, John Wiley, 1972；James B. Hartle, GRAVITY An Introduction to Einstein’s General Relativity，Addison Wesley, 2003.

Way of Instruction: Lectures and discussions

Instructor: HUANG Tianyi

Course Evaluation: Midterm and final exam, exercises.
Program Designer: HUANG Tianyi

课程名称：天体物理辐射理论
课程编号：070401C01

课程类型：C
学    时：72

学    分：4

适用专业: 天体物理
教学目的: 
本课程要求研究生在掌握辐射场的基本物理量和转移方程的基础上，能熟练地运用洛仑兹(Lorentz)变换获得实验室坐标系和运动坐标系之间基本物理量的变换关系；了解偏振光的特性，Stokes参数及Stokes参数的转移方程；掌握相对论性电子同步加速辐射和逆康普顿散射两种重要的非热辐射机制的物理内容、辐射功率和能谱；了解这两种辐射机制、同步加速辐射的自康谱顿效应以及多次散射在天体物理中的重要作用和应用方法。
对选课学生的要求：微积分、电动力学、狭义相对论
主要章节：
第一章  辐射场的基本物理量和辐射转移方程
    1.1 引言
    1.2 表征辐射场的物理量
    1.3 发射系数、吸收(消光)系数、爱因斯坦跃迁系数
    1.4 辐射转移方程
    1.5 光子的玻尔兹曼方程
    1.6 运动介质中的辐射转移方程
第二章  偏振光和Stokes参数
    2.1 椭园偏振光和Stokes参数
    2.2 任意偏振光的Stokes参数
    2.3 自然光作为两束独立的等强度而反向偏振光的合成
    2.4 任意偏振光表为两束独立的反向偏振光的合成
    2.5 坐标系旋转时Stokes参数变换公式
第三章  相对论性电子的同步加速辐射
    3.1 经典辐射理论的一些结果
    3.2 磁场中相对论性电子的运动及其辐射总功率和半寿命
    3.3 螺距角为丌/2的相对论性电子的同步加速辐射
    3.4 任意螺距角相对论性电子的同步加速辐射
    3.5 电子集体的同步加速辐射谱
    3.6 同步加速辐射的自吸收
    3.7 同步加速辐射的偏振和转移
第四章  电子的散射过程
    4.1 康普顿散射
    4.2 逆康普顿散射
    4.3 逆康普顿散射的总散射率和能损率
    4.4 逆康普顿散射谱
    4.5 同步加速辐射的自康普顿散射效应
    4.6 多次散射
    4.7 多次散射的逆康普顿光谱和功率
    4.8 非相对论性电子的多次散射——Kompaneets方程
    4.9 非相对论性电子的多次散射的光谱
教学方式：集中讲授
教材及参考文献：
    1．Rybiki, G. B. & Lightman, A. P.: 1979, Radiative Processses in Astophysics John Wiley&Sons.
    2．Blumenthal, G. H. & Gould, R. J.: 1970, Rev. Mod. Phys., 42, 237.
    3．Rieke, G. H. & Weekes, T. C.: 1969, ApJ, 55, 429.
    4．曲钦岳：1978, 南京大学学报(自然科学版)，No．3．，25.
    5．Epstein, R.：1983, ApJ，183, 593.
    6. Singal, A. K.: 1986, ApJ, 310, 733.
    7. Westford, K. C.: 1959, ApJ, 130, 241.
    8. 尤俊汉：1983，天体物理中的辐射机制,科学出版社。
    9. Shu, F.H.: 1991, The physics of astrophysics (Vols. 1). Mill Valley, CA: University Science Books.
    10. 曲钦岳：2001，天体物理辐射理论，系内讲义。
任课教师：陈阳
考核方式：考试＋作业
大纲撰写人：陈阳
Title: Radiative Theory in Astrophysics

Course Number: 070401C01

Course Type: C
Session: 72

Credit: 4

Designed for: Graduate students majoring in Astrophysics

Objectives: 
The students are expected to master the basic physical quantities of radiative field and the radiative transfer equation; be able to derive the transform relations of the basic physical quantities between the inertial coordinate systems; understand the physical properties of polarized radiation, Stokes parameters, and the transfer equations of Stokes parameters; master the mechanisms, power, and spectra of the two important nonthermal radiations, synchrotron and inverse Compton scattering; understand the important astrophysical effects and applications of synchrotron, inverse Compton, synchrotron self-Compton, and repeated scattering.

Prerequisites: The students have learned the courses: Calculus, Electrodynamics, Special Relativity.

Main Chapters:
 Ch.1 Basic physical quantities of radiative fields and radiative transfer equation

    1.1 Introduction

    1.2 physical quantities characterizing radiation field

    1.3 emission coefficient, absorption (extinction) coefficient, 

        Einstein transition coefficients

    1.4 radiative transfer equation

    1.5 Boltzmannn equations for photons

    1.6 radiative transfer equation in the moving medium

Ch.2 Polarized radiation and Stokes parameters

    2.1 Elliptically polarized radiation and the Stokes parameters

    2.2 the Stokes parameters of the arbitrarily polarized radiation

    2.3 natural wave as a superposition of two independent, oppositely polarized

        waves of equal intensity

    2.4 Arbitrarily polarized wave as a superposition of two independent,

        oppositely polarized waves

    2.5 Transform of the Stokes parameters for the rotation of coordinate system

Ch.3 Synchrotron radiation of the relativistic electrons

    3.1 Some results of the classic radiation theory

    3.2 the motion, radiation power, and half lifetime of the relativistic

        electrons in magnetic field

    3.3 Synchrotron radiation of the relativistic electrons with a pitch angle

        of 丌/2

    3.4 Synchrotron radiation of the relativistic electrons with an arbitrary

        pitch angle

    3.5 Synchrotron spectrum of electrons

    3.6 Self-absorption of synchrotron

    3.7 Polarization and transfer of synchrotron

Ch.4 Processes of scattering from electrons

    4.1 Compton scattering

    4.2 Inverse Compton scattering

    4.3 Total scattering rate and energy loss rate

    4.4 Spectrum of inverse Compton scattering

    4.5 Synchrotron self-Compton effect

    4.6 Repeated scattering

    4.7 Inverse Compton spectra and power for repeated scattering

    4.8 Repeated scattering by nonrelativistic electrons: The Kompaneets equation 

    4.9 Spectral regimes for repeated scattering by nonrelativistic electrons

Ways of instruction: Lectures

Text books and Reference:

    1．Rybiki, G. B. & Lightman, A. P.: 1979, Radiative Processses in Astophysics John Wiley&Sons.
    2．Blumenthal, G. H. & Gould, R. J.: 1970, Rev. Mod. Phys., 42, 237.
    3．Rieke, G. H. & Weekes, T. C.: 1969, ApJ, 55, 429.
    4．曲钦岳：1978, 南京大学学报(自然科学版)，No．3．，25.
    5．Epstein, R.：1983, ApJ，183, 593.
    6. Singal, A. K.: 1986, ApJ, 310, 733.
    7. Westford, K. C.: 1959, ApJ, 130, 241.
    8. 尤俊汉：1983，天体物理中的辐射机制,科学出版社
    9. Shu, F.H.: 1991, The physics of astrophysics (Vols. 1). Mill Valley, CA: University Science Books.
    10. 曲钦岳：2001，天体物理辐射理论，系内讲义.
Instructor: Yang Chen

Course: Exam and Homework

Program Designer: Yang Chen
课程名称：恒星结构与演化

课程编号：070401C02

课程类型：C
学    时：80
学    分： 4

适用专业：天体物理

教学目的： 
介绍恒星内部结构及其演化，并运用基本的物理知识对它们形成定性的或定量的了解。

对选课学生的要求：高等数学、大学物理、热力学统计物理

主要内容：
本课程将侧重于介绍决定恒星结构与演化的最基本的物理知识，内容包括：恒星物质的状态方程，恒星内部能量传输过程，恒星内部结构，恒星的稳定性，以及恒星形成、演化，等等。
主要章节：
第一章 恒星的基本性质: 

1.1 恒星的一些基本物理量及其测量

1.2 赫罗图

1.3 星族

1.4 恒星结构演化的基本方程

第二章 恒星内部物质的热力学状态

2.1 理想气体的物态方程
2.2 绝热指数

2.3 实际电离气体

2.4 多方球模型

第三章: 恒星内部能量转移过程：辐射与热传导

3.6 能量平衡

3.7 辐射转移

3.8 恒星内部物质的不透明度

3.9 热传导

第四章 恒星内部对流理论
4.1 对流和对流传能

4.2 对流不稳定性的熵判据

4.3 混合长理论

4.4 对流超射

4.5 半对流

第五章 恒星内部结构.
5.1 基本结构方程与边界条件

5.2 同模关系与同模恒星

5.3 多层球

第六章 恒星结构的稳定性与星体脉动

6.1 恒星平衡结构的小扰动分析

6.2 引力系统的比热

6.3 脉动变星的线性理论

6.4 星体整体结构的稳定性

6.5 广义相对论对星体稳定性的影响

6.5 旋转对星体结构的影响

第七章 恒星的起源和形成

7.1 恒星起源和形成简单图象

7.2 与恒星演化有关的某些物理过程

7.3 原恒星的形成

7.4 原恒星（主序前）的演化

7.5 Hayashi线及其性质的深入讨论

第八章 恒星在赫罗图上的演化

8.1影响恒星演化的重要物理因素

8.2主星序

8.3其它类型的主星序族

8.4 U-V平面的多层球模型以及星体核心同辐射包层的衔接

8.5 不同质量恒星在赫罗图上的演化图象

8.6 AGB星及其热脉冲

8.7 W-R星

8.8 高光度兰变星和恒星（星风）质量损失

教学方式：  电化教学(ppt)和投影

教材以及参考文献：

1． 《恒星结构、演化和核天体物理学》讲义，南京大学天文系，彭秋和编，共五册

2． Donald D. Clayton: Principles of Stellar Evolution and Nucleosynthesis, The University of Chicago Press, 1968.

3． R. Kippenhahn & A. Weigert, Stellar Structure and Evolution, Springer, 1990.

4． S. D. Kawaler & Carl J. Hansen, Stellar Interiors: Physical Principles, Structure, and Evolution, Springer, 1994.
5． D. Prialnik, An Introduction to the Theory of Stellar Structure and Evolution, Cambridge University Press, 2000.
6． G. S. Bisnovatyi-Kogan, Stellar Physics (Vol. 1,2), Springer, 2002.

7． T. Padmanabhan, Theoretical Astrophysics (Vol. 1,2), Cambridge University Press, 2000.
8． 黄润乾，恒星物理，科学出版社，1998。
任课教师：彭秋和，罗新炼

考核方式： 作业，课程论文，笔试
大纲撰写人： 彭秋和，罗新炼

Title: Stellar Structure and Evolution

Course Number: 070401C02
Course type: C
Session:80
Credit: 4

Designed for: Graduate students majoring in Astrophysics.
Objectives:
This course is designed to introduce the internal structure and the evolution of stars and develop a qualitative or quantitative understanding of them based on the applications of the basic physical principles.

Prerequisites:
The students have learned the courses: Advance Mathematics, College Physics, Thermodynamic and Statistical Physics.

Major contents:In this course we emphasize particularly on the introduce of the fundamental physics governing stellar structure and evolution, which includes: the equations of stellar matter, energy transport in the stellar interior, the internal structure of stars, stellar Stability, Star formation and evolution etc.

Main Chapters:
Chapter 1 Basic Properties of Stars
1.1 Some Basic Physical Quantities of Star and their Measurement
1.2 The Hertzsprung–Russell Diagram
1.3 Stellar Populations

1.4 Basic Equations of Stellar Structure and Evolution

Chapter 2 The Equation of State of Stellar Matter 
2.1 The equation of State of a Perfect Gas

2.2. Adiabatic Exponents
2.3 The Ionized Real Gas

2.4 Polytropic Star Models
Chapter 3 Energy Transport in the Stellar Interior: Radiation and Conduction

3.1 Energy Balance 
3.2 Radiative Transfer

3.3 Opacity of Stellar Matter 

3.4 Conduction.
Chapter 4 Convection in the Stellar Interior
4.1 Convection and Energy Transport by Convection
4.2 Entropy Criterion for Convective Instability

4.3 Mixing-Length Theory

4.4 Convective Overshooting

4.5 Semi Convection 
Chapter 5. The Internal Structure of Stars
5.1 Basic Equations and Boundary Condition

5.2 Homology Relation and Homologous star models
5.3 Polytropic Spheres

Chapter 6. Stellar Stability and Pulsation
6.1 The Equilibrium Structure of Star and the Analysis of Small Perturbation

6.2 Specific Heat of Self-Gravitating Systems
6.3 The Linear Theory of Pulsating Variable Stars
6.4 The Global Stability of Stellar Structure
6.5 The Influence of General Relativity on the Stellar Stability

6.6 The Influence of Rotation on the Stellar Structure
Chapter 7. The Onset of Star Formation
7.1 The Simple Image on the Star Formation

7.2 Certain Stellar Evolution Related Physical Processes
7.3 The Formation of Protostars
7.4 The Protostars (Pre-Main-Sequence) Evolution
7.5 Hayashi Line and More Deep Investigation
Chapter 8. Stellar Evolution in the Hertzsprung-Russell Diagram
8.1 The important physical factors determining stellar evolution

8.2 The Main-Sequence
8.3 Other Types of Main-Sequence
8.4 The Polytropic Spheres Modlels in the U-V Plane and the Link Up between the Core and the Radiative Envelope.
8.5 Stars of Differing Mass Evolution in the Hertzsprung-Russell Diagram
8.6 Asymptotic Giant Branch (AGB) and it's Thermal Pulses
8.7 Wolf-Rayet Star
8.8 The Luminous Blue Variable Star and Stellar Wind Mass Loss
Ways of Instructions: Lecturing with multimedia support.

Textbooks and References:
1-《恒星结构、演化和核天体物理学》讲义，南京大学天文系，彭秋和编，共五册

2-Donald D. Clayton: Principles of Stellar Evolution and Nucleosynthesis, The University of Chicago Press, 1968.

3-R. Kippenhahn & A. Weigert, Stellar Structure and Evolution, Springer, 1990.

4-S. D. Kawaler & Carl J. Hansen, Stellar Interiors: Physical Principles, Structure, and Evolution, Springer, 1994.
5-D. Prialnik, An Introduction to the Theory of Stellar Structure and Evolution, Cambridge University Press, 2000.
6-G. S. Bisnovatyi-Kogan, Stellar Physics (Vol. 1,2), Springer, 2002.

7-T. Padmanabhan, Theoretical Astrophysics (Vol. 1,2), Cambridge University Press, 2000.
H-黄润乾，恒星物理，科学出版社，1998.
Instructor:Peng Qiuhe, Luo Xinlian

Course Evaluation: Homework, a final written report and written examination.

Program Designer: Peng Qiuhe, Luo Xinlian
课程名称：星系物理学

课程编号：070401C03
课程类型：C
学    时：3

学    分：3

适用专业：天文学

教学目的：使学生对星系有一个比较全面和清晰的了解

对选课学生的要求：掌握大学物理和普通天文学的知识

主要内容：
本课程从恒星的基本性质开始，探讨我们自身所在的银河系，正常旋涡星系和椭圆星系以及活动星系的性质。课程介绍星系所处的环境，包括星系群和星系团。介绍星系的形态、星系中恒星的轨道以及重元素的丰度和分布等性质是如何提供有关星系形成的线索。课程也包括引力透镜、暗物质、星系的碰撞和合并等一些激动人心的前沿课题。
主要章节：

第1章 引言 （恒星，星系的基本性质，膨胀的宇宙等）

第2章 银河系（银河系的结构，银河系中恒星和气体，银河系的旋转曲    线，盘恒星的本轮运动，无碰撞Boltzmann方程等）

第3章 本星系群 （本星系群成员，银河系的卫星系，本星系群的历史和未来等）

第4章 旋涡星系和透镜星系 （表面亮度分布，旋臂和星系棒，星系核球，Tully-Fisher关系，星系群等）

第5章 椭圆星系（表面亮度分布，椭圆星系的星族和气体，恒星运动，暗物质，星系团等, 引力透镜）

第6章 活动星系 （分类和结构、能源机制以及活动星系核统一模型等）

第7章 星系的大尺度结构（大尺度结构的观测，星系的本动，星系结构的增长等）

教学方式:口头讲述为主，配以幻灯片或powepoint

教材及参考文献： 教材：L. S. Sparke和 J. S. Gallagher编写的《Galaxies in the Universe: An Introduction》

                 参考书： 1，《an introduction to Galaxies and Cosmology》(M. H. Jons和R. A. Lambourne 编写)。

2，《Galactic Astronomy》(J. Binney和 M. Merrifield编写)。
任课教师：     王祥玉

考核方式：     写一份文献（由教师提供）阅读的报告 或 参加考试

大纲撰写人：    王祥玉

Title: Extragalactic Astronomy

Course Number：070401C03
Course Type：C
Session: 60
Credit：3

Designed for：Graduate students majoring in Astronomy

Objectives: 
This course aims at providing students with a comprehensive and lucid introduction to galaxies.

Prerequisites: 
The students should have the background of university-level physics and general astronomy.

Major Contents: 
Starting from the basic properties of stars, we explore our own Milky Way, normal sprial galaxies and elliptical galaxies, and active galaxies. We examine galaxies in their environments, including groups and clusters. We are shown how the shapes of galaxies, the orbits of their stars and the abundance and distribution of heavy elements, all give clues to how galaxies form. Exciting topics such as gravitational lensing, dark matter, and galactic collisions and mergers are also covered.
Main Chapters:

Chapter 1 Introduction (The stars, Our Milky way, Other galaxies, Galaxies in the expanding Universe)

Chapter 2 Mapping our Milky Way (Structure of the Milky Way, The stars and gas in the Galaxy, Galactic rotation, Orbits of disk stars: epicycles, The collisionless Boltzmann equation)

Chapter 3 The Local Group (Satellites of the Milky Way, Members of the Local Group, Past and future of the Local Group )

Chapter 4 Sprials and S0 galaxies (The distribution of staright, Sprial arms and galactic bars, Bulges and centers of disk galaxies, Groups)

Chapter 5 Elliptical galaxies (Photometry, Stellar populations and gas, Dark matter and Chapter 6 Active galaxies ( Active galactic nuclei, The central engine and unification scheme of active galactic nuclei)

Chapter 7 Large-scale distribution of galaxies (Observations of large-scale structure, Peculiar motions, Growth of structure )

Ways of Instruction: Lectures supplemented by PowerPoint slide shows

Textbooks and References: 

Textbook:《Galaxies in the Universe: An Introduction》by L. S. Sparke J. and S. Gallagher

        References: 1.《An introduction to Galaxies and Cosmology》(by M. H. Jons and R. A. Lambourne)，
 2.《Galactic Astronomy》(by J. Binney and M. Merrifield)

Instructor: Xiang-Yu Wang

Course Evaluation: Write a reading report of the literature provided by the Instructor or take the final examination.

Program Designer: Xiang-Yu Wang

课程名称：轨道力学

课程编号：070402C02

课程类型：C
学    时：80
学    分：4

适用专业：天体测量与天体力学

教学目的：
拓宽天体力学专业学生的知识面，为将来从事太阳系动力学和航天动力学（特别是深空探测方面）的研究工作打下必备的基础。

对选课学生的要求：学过理论力学、天体力学和常微分方程等基础课

主要内容：
这是研究生的专业基础课，主要是太阳系小天体（包括人造小天体和自然小天体）

动力学涉及的限制性三体问题和受摄二体问题，着重讲述基本研究方法、已有结果及其应用，并提出有待进一步深入研究的若干问题。整个教材共分十章，具体目录如下：

主要章节：

绪论

§1.1太阳系的概况

§1.2限制性问题的提出

§1.3限制性问题的分类及其相应的天文背景

第1章 圆型限制性三体问题的基本方程与Jacobi积分

§2.1坐标系的选择与无量纲化

§2.2不同坐标系中小天体的运动方程

§2.3 Jacobi积分

§2.4 Hill问题

§2.5不同坐标系之间小天体的位置矢量和速度矢量的转换关系

§2.6坐标系转换的直接计算

第2章 碰撞奇点与正规化

§3.1碰撞奇点

§3.2限制性二体问题的正规化

§3.3限制性三体问题的正规化

§3.4限制性三体问题解的存在性

第3章 圆型限制性三体问题的特解

§4.1五个特解——平动解（平衡解）

§4.2 Jacobi常数及其五个临界值Ci（i=1，2,…,5）

§4.3零速度面与运动可能区域

§4.4发射星际探测器的有关问题

第4章 其它类型的限制性三体问题

§5.1椭圆型限制性三体问题

§5.2考虑一个大天体有强辐射的限制性三体问题（I）

§5.3考虑一个大天体有强辐射的限制性三体问题（II）

§5.4限制性（n+k）体问题

§5.5圆型限制性（2+2）体问题的特解

第5章 平动点的稳定性及其运动稳定区域

§6.1各种稳定性的提法

§6.2平动解的稳定性

§6.3三角平动解的稳定区域

§6.4共线平动点附近的运动状况（I）——线性情况

§6.5共线平动点附近的运动状况（II）——非线性情况

§6.6限制性二体问题与航天器编队飞行问题

第6章 限制性三体问题的Hamilton力学

§7.1正则共轭变量与正则运动方程

§7.2圆型限制性三体问题

§7.3椭圆型限制性三体问题

§7.4可归结为受摄二体问题求解的变换方法

§7.5 Von-Zeipel方法和Hori-Deprit方法
第7章 摄动函数与长期摄动

§8.1摄动函数的表达与展开

§8.2摄动项的分析

§8.3中心天体非球形引力位

§8.4长期摄动

第8章 共振问题与长期演化

§9.1小分母问题的提出——轨道共振

§9.2理想共振——共振的基本特征

§9.3太阳系中小天体运动中的共振现象

§9.4太阳系中的混沌现象

§9.5长期演化

第9章 Hamilton系统的数值研究

§10.1辛算法简介

§10.2可分离Hamilton系统的辛算法

§10.3保辛的Runge-Kutta方法
§10.4辛算法在动力天文中的引用

教学方式：课堂教学和课堂讨论

教材及参考文献：

[1] 刘林等 《轨道力学》自编讲义

[2] Szebehely.V., Theory of Orbits, New York and London  Academic 

Press,1967

[3] Murry C.D. and Dermott S.F., Solar System Dynamics, Cambridge University 

Press , 1999

任课教师：刘林、侯锡云、季江徽

考核方式：笔试（开卷）或口试

大纲撰写人：Liu Lin

Title: Dynamics of Oribts

Course Number:070402C02

Course Type:C
Session: 80
Credit: 4
Designed for: Astrometry and Celestial Mechanics

Objectives: 
Enlarge the vision of the students in the field of Celestial Mechanics, and build necessary foundations for future research in Solar System Dynamics and Astrodynamics.

Prerequisites: 
have learnt some basic courses as Theoretical Mechanics, Celestial Mechanics and Ordinary Differential Equations

Major Contents: 
This is a specialized course for the graduates. This course mainly concerns the Restricted Three-Body Problem and the Perturbed Two-Body Problem which are often involved in the dynamics of minor bodies in the solar system. This course emphasizes on research techniques, known results and their applications, and proposes some problems that demand further research. The text book is divided into ten chapters with detailed contents as follows:

Main Chapters:

Preface

Chapter 1 Introduction

§1.1 A survey of the Solar System

§1.2 The Restricted Problem 

§1.3 Classification of the Restricted Problem and corresponding celestial 

background.

Chapter 2 The fundamental equations of motion in the Circular Restricted Three-Body Problem and the Jacobi integral.

§2.1 The dimensionless coordinates

§2.2 Equations of motion in different coordinates

§2.3 The Jacobi integral

§2.4 Hill’s Problem

§2.5 Transformation of vectors of station and velocity between different coordinates.

§2.6 Direct computation of transformation between coordinates.

Chapter 3 Collision singularity and regularization

§3.1 Collision singularity

§3.2 Regularization of the Restricted Two-Body Problem

§3.3 Regularization of the Restricted Three-Body Problem

§3.4 The existence of solutions in the Restricted Three-Body Problem

Chapter 4  Specialized solutions of the Circular Restricted Three-Body Problem

§4.1 Five Specialized solutions-libration points(equilibrium points)

§4.2 The Jacobi Constant and corresponding five critical values Ci(i=1，2,…,5)

§4.3 Zero velocity surface and regions of motion

§4.4 Problems concerning the lauch of interplanetary spacecrafts.

Chapter 5 Modifications of the Restricted Three-Body Problem

§5.1 The Elliptical Restricted Three-Body Problem

§5.2 Restricted Three-Body Problem with one primary of strong radiation (I)

§5.3 Restricted Three-Body Problem with one primary of strong radiation (II)

§5.4 Restricted (n+k) Problem

§5.5 Circular Resticted（2+2）Problem

Chapter 6 Stability of libration points and corresponding stable region of motion

§6.1 Different criterions for stability

§6.2 The stability of libration points.

§6.3 The stable region of motion around the triangular libration points.

§6.4 Motion around the collinear libration points（I）-linearized model

§6.5 Motion around the collinear libration points（II）-nonlinearized model

§6.6 Restricted Two-body Problem and the formation fly of spacecrafts.

Chapter 7 The Hamiltonian Dynamics of Restricted Three-Body Problem

§7.1 Canonical Transformation and canonical equations of motion

§7.2 Circular Restricted Three-Body Problem

§7.3 Elliptical Restricted Three-Body Problem

§7.4 Canonical Transformation in the Perturbed Two-Body Problem

§7.5 Von-Zeipel method and Hori-Deprit method

Chapter 8 The disturbing function and secular perturbations

§8.1 Expression and expansion of the disturbing function

§8.2 Analysis of the arguments of the disturbing function

§8.3 Oblateness of the central body

§8.4 Secular perturbations

Chapter 9 Resonance and long-term evolution

§9.1 Small denominators problem–orbit resonance

§9.2 Ideal resonance-the primary characteristics of resonance

§9.3 Resonance among the minor bodies in the solar system

§9.4 Chaos in the solar system

§9.5 Long-term evolution

Chapter 10 Numerical exploration of the Hamilton Systems

§10.1 Introduction to symplectic algorithm

§10.2 Symplectic algorithm in separable Hamilton Systems
§10.3 Symplecticity-preserve Runge-Kutta method

§10.4 Application of symplectic algorithm in dynamical astronomy

Ways of Instruction: classroom teaching and classroom discussion
Textbooks and References:

1. Liu Lin etc, Dynamics of Orbits.
2. Szebehely.V., Theory of Orbits, New York and London  Academic 

Press,1967.
3. Murry C.D. and Dermott S.F., Solar System Dynamics, Cambridge University. 

Press , 1999.
Instructor: Liu Lin, Hou Xiyun, Ji Jianghui

Course Evaluation:   Examination
Program Designer: Liu Lin

课程名称：凝聚态物理学导论

课程编号：0710B0500
课程类型：B
学    时：80
学    分：4
适用专业：凝聚态物理学、材料科学、微电子和固体电子学

教学目的：培养从事凝聚态物理及相关领域的年青研究人员

对选课学生的要求：已修量子力学、统计物理、固体物理

主要内容：
本课程在把握从固体物理学到凝聚态物理学历史发展脉络的基础上，为凝聚态物理学建立了一个逻辑上合理明晰的概念体系，并对学科涵盖的丰富内容进行了全面系统的论述。本课程除导论外，包括四编。第一编为凝聚物质的结构，论述晶态物质的结构对称性和构筑原理，并延伸至晶体之外，涉及到合金、玻璃、液晶和聚合物等, 以及非均质物质; 第二编关于各种物质结构中波的行为，从论述周期结构中波的传播出发，分别加上准周期性、表面和杂质，以及无序带来的影响，特别强调了不同结构和条件下电子的动力学和输运性质；第三编涉及键、能带及其它，围绕电子结构这一重要主题，分别论述了在不同场合下键和能带途径的有效性，以及在处理强关联电子系统时的局限性，也指出了可能的改进方案，进而对纳米结构的电子性质进行了论述；第四编阐述相变和有序相，首先利用唯像的Landau理论，突出对称性破缺这一核心概念，为各种不同的相变类型建立了统一的理论框架，进而分别论述了结构相变、磁有序相变，超导和超流相变, 兼顾到宏观和微观的描述，最后考察了更广义的涉及遍历性破缺的相变。本课程采用的教材是教育部研究生工作办公室推荐的研究生教学用书，也是普通高等教育``九五"国家级重点教材。
主要章节：
第一编 凝聚物质的结构
第1章 结构的对称性；第二章 晶态结构及其构筑原理；第三章 晶态之外；第四章 非均质结构；
第二编 各种物质结构中波的行为
第五章 周期和准周期结构中波的传播；第六章 Bloch~电子动力学；第七章 表面和杂质效应；
第八章 输运性质；第九章 无序系统中波的定域化；第十章 介观量子输运； 

第三编 键、能带及其它
第十一章 键途径；第十二章 能带途径；第十三章 关联电子态；第十四章 量子限制纳米结构； 

第四编 相变和有序相
第十五章 Landau~相变理论；第十六章 晶体、准晶和液晶；十七章 铁磁体、反铁磁体和亚铁磁体；
第十八章 超流体与超导体；第十九章 遍历性破缺
教学方式：用电子文稿，辅以板书来上课
教材及参考文献：凝聚态物理学上卷（高等教育出版社，北京，2003）
任课教师：金国钧、彭茹文
考核方式: 笔试70% + 平时作业30%

大纲撰写人：金国钧 
Title: Introduction to Condensed Matter Physics

Course Number: 0710B0500
Course Type: B
Session: 80
Credit: 4
Designed for: 
Graduate students majoring in Condensed Matter Physics, Material Science, Microelectronics and Solid Electronics.

Objectives: 
This course intends to foster young researchers engaging in condensed matter physics and related fields.

Prerequisites: Students have studied quantum mechanics, statistical physics, solid state physics.

Major Contents: 
This course gives a brilliant and comprehensive exposition on multi-facetted subjects of modern condensed matter physics, unified with an original and coherent conceptual framework. Traditional subjects, such as band theory and lattice dynamics, are tightly organized in this framework, while numerous new developments emerge spontaneously and naturally from it. Basic concepts are emphasized, usually first intuitively introduced, then more precisely formulated, and compared with other correlated concepts. A plethora of new topics, such as quasicrystals, photonic crystals, GMR, TMR, CMR, high Tc superconductors, Bose-Einstein condensation, are introduced with sharp physical insights. Bond and band approaches are presented in parallel, breaking the barrier between physics and chemistry. An easily accessible chapter on the correlated electronic states is rarely found in an introductory text. Introductory chapters on tunneling, mesoscopic phenomena, and quantum-confined nanostructures constitute a sound foundation for nanoscience and technology. 

Main Chapters:
Part I Structure of Condensed Matter

Chapter 0 Overview; Chapter 1 Symmetry of Structure; Chapter 2 Organization of the Crystalline State; 

Chapter 3 Beyond the Crystalline State; Chapter 4 Inhomogeneous Structure; 

Part II Wave Behavior in Various Structures

Chapter 5 Wave Propagation in Periodic and Quasiperiodic Structures; Chapter 6 Dynamics of Bloch Electrons; 
Chapter 7 Surface and Impurity Effects; Chapter 8 Transport Properties; Chapter 9 Wave Localization in Disordered Systems; Chapter 10 Mesoscopic Quantum Transport;

Part III Bonds and Bands with Things Between and Beyond

Chapter 11 Bond Approach; Chapter 12 Band Approach; Chapter 13 Correlated Electronic States; Chapter 14 Quantum Confined Nanostructures; 

Part IV Broken Symmetry and Ordered Phases

Chapter 15 Landau Theory of Phase Transitions; Chapter 16 Crystals, Quasicrystals and Liquid Crystals; Chapter 17 Ferromagnets, Antiferromagnets and Ferrimagnets; Chapter 18 Superconductors and Superfluids; Chapter 19 Broken Ergodicity
Ways of Instruction: Lectures with electronic displays and blackboard.

Textbooks and References: Introduction to Condensed Matter Physics I (World Scientific, Singapore, 2005)
Instructor: Guojun Jin, Ruwen Peng
Course Evaluation: Exams 70% + homework 30%
Program Designer: Guojun Jin
课程名称: 群论及其应用

课程编号: 070201C02
课程类型:  C

学    时:  80
学    分:  4

适用专业: 凝聚态物理学、理论物理学、材料科学、微电子和固体电子学、核物理学

教学目的: 掌握群论的基本理论和应用方法.

对选课学生的要求: 已修线性代数、固体物理、量子力学

主要内容：
本课程是以物理系研究生为主要授课对象的专业基础课。课程内容界于数学和物理之间，致力于介绍群论这一有力的数学分析手段， 并将其用于物理学及其相关学科的研究工作中。本课程由两部分构成: 第一部分介绍群的基本知识和群表示论, 这是群论的数学基础. 第二部分将群论和量子力学和固体物理结合起来, 并讨论点群和空间群, 且用群论这一数学武器来分析物质结构和相变。由于课程着重介绍群论的基本理论和应用方法, 因此选课者的专业范围较广。
主要章节：

第一章 群的基本知识: 第一节 群的定义; 第二节 群表和群表定理; 第三节 子群和陪集; 第四节 共轭元素和类; 第五节 不变子群和商群; 第六节 同构和同态; 第七节 群的直接乘积。 

第二章 群表示论: 第一节 群表示的定义; 第二节 矢量空间和群的表示; 第三节 群的不可约表示; 第四节 群表示的特征标; 第五节 正规表示; 第六节 投影算符。

第三章 点群: 第一节 点群的对称元素; 第二节 晶体点群; 第三节 非晶体点群; 第四节 双点群。
第四章 量子力学中的群论: 第一节 哈密顿的对称性; 第二节 本征函数和群不可约表示的基; 第三节 微扰引起的能级分裂。

第五章 空间群: 第一节 转动平移算符; 第二节 空间群的定义; 第三节 平移群的不可约表示; 第四节 波矢星; 第五节 波矢群; 第六节 空间群的国际符号。
第六章 物质振动的群论分析: 第一节 分子振动的群论分析; 第二节 分子链振动的群论分析; 第三节 晶体振动的群论分析; 第四节 对称位移坐标。
第七章 相变和畴结构的群论分析: 第一节, 结构相变; 第二节, 相变和畴结构的群论分析; 第三节, 晶体畴结构类型。
教学方式: 讲课, 用电子讲稿, 并辅以板书.

教材及参考文献:
 1, Group Theory in Physics, Singapore National Printers Ltd., 1985. 

2, Elements of Group Theory for Physicists, second edition, John Wiley and Sons Inc., New York, 1977.

任课教师: 袁仁宽

考核方式: 期终笔试 + 平时成绩

大纲撰写人: 袁仁宽

Title: Group Theory and Its Application

Course Number: 070201C02
Course Type: C

Session:  80
Credit:  4

Designed for: 
Graduate students majoring in Condensed Matter Physics, Theory Physics, Material Science, Microelectronics and Solid State Electronics, Nuclear Physics.

Objectives: 
This course intends to enable students to grasp basic theory and application method of group theory.

Prerequisites: Students have studied linear algebra, solid state physics, quantum mechanics.

Major Contents：

This is a specialized basic course manly for the graduate students of physics department. It is interdisciplinary course between mathematics and physics to introduce group theory, a powerful mathematical analysis tool, and to make use of group theory for physics and relationship disciplinary. The course consists of two parts. In the first part, the elementary knowledge on group and group representation theory are introduced. In the second part, we shall establish the connection between group theory and quantum mechanics, discuss point group and space group, and analyze matter structure and phase change by group theory. Since the course gives emphasis to basic theory and application methods on group theory, students in a wide range of discipline may select to study the course. 

Main Chapters:
CHAPTER 1,  ELEMENTARY KNOWLEDGE ON GROUP

Section 1, Definition of Group; Section 2, Group Table and Theorem of Group Table; Section 3,  Subgroup and Coset; Section 4, Conjugate Element and Class; Section 5, Invariant Subgroup and Quotient Group; Section 6, Isomorphism and Homomorphism; Section 7, Direct Product of Group.

CHAPTER 2,  REPRESENTATION THEORY OF GROUP 

Section 1, Definitions on Group Representation; Section 2, Vector Space and Representation of Group; Section 3, Irreducible Representation of Group; Section 4, Characters of Group Representation; Section 5, Regular Representation.; Section 6, Projection Operator; Section 7, Induced Representation.

CHAPTER 3,  POINT GROUP

  Section 1, Symmetry Elements of Point Group;  Section 2, Crystal Point Group;  Section 3,
Non-Crystal Point Group;  Section 4,  Double Point Group.

CHAPTER 4,  GROUP THEORY IN QUANTUM MECHANICS. 

Section 1, Symmetry of the Hamiltonian; Section 2, Eigenfunctions and Bases of Group Irreducible Representation; Section 3, Level Splitting Induced by Perturbation.

CHAPTER 5,  SPACE GROUP

  Section 1, Rotation and Translation Operators; Section 2, Definition of Space Group; Section 3, Irreducible Representation of Translation Group; Section 4, Star of Wave Vector; Section 5, Group of Wave Vector; Section 6, International Symbol of Space Group。
CHAPTER 6,  TO ANALYSIS MATTER VIBRATION WITH GROUP THYEORY

Section 1,  To Analysis Molecular Vibration with Group Theory; Section 2, To Analysis Molecular Chain Vibration with Group Theory; Section 3, To Analysis Crystal Vibration with Group Theory; Section 4, Symmetry Displacement Coordinate.

CHAPTER 7,  TO ANALYSIS PHASE CHANGE AND DOMAIN STRUCTURE IN CRYSTAL WITH GROUP THEORY 

Section 1, Structure Phase Change; Section 2, To Analysis Phase Change and Domain Structure with Group Theory;  Section 3, Classification of Crystal Domain Structure.
Ways of Instruction: Lectures with electronic display and blackboard.

Textbooks and References: 

1, Group Theory in Physics, Singapore National Printers Ltd., 1985. 

2, Elements of Group Theory for Physicists, second edition, John Wiley and Sons Inc., New York, 1977.

Instructor:  Yuan Renkuan 

Course Evaluation: Exam + homework

Program Designer:  Yuan Renkuan 

课程名称：介观材料化学——合成与分析
课程编号：070304D01
课程类型：D
学    时：40
学    分：2
适用专业：化学
教学目的：
本课程通过对介观材料化学的讲述，使学生对介观材料的基本概念、基本性质以及常用的合成方法和分析手段有一个全面的了解。
对选课学生的要求：化学研究生

主要内容：
本课程是一门专业选修课，主要介绍了介观材料的基本概念和相关理论，以及其所具有的独特的物理性质和化学性质，并重点阐述了介观材料丰富多彩的制备方法，如气相法、液相法、超声合成法、微波合成法、水热合成法等，在此基础上进一步介绍了透射电镜、扫描电镜、X射线衍射分析、X射线光电子能谱、差热分析和热重分析等适于介观材料研究的常用分析手段，给学生建立起一个完整的介观材料科学的研究过程，在课程的最后介绍了纳米高分子复合材料和聚合物纳米粒子的制备及应用，使学生对介观材料的应用有一个直接的了解。
主要章节：

课程名称：介观材料化学——合成与分析

第一章  介观材料概念及发展

1.1  什么是介观？

1.1.1  概念：团簇，纳米，介观

1.1.2  纳米材料单元：按维数分，可分为零维，一维，二维

1.2  纳米科技体系

纳米物理学，纳米化学，纳米材料，纳米生物学，纳米电子学，纳米加工学等

1.3  纳米科技近年的进展
纳米碳管的发现：发现，性质，制备，纯化，表征，应用

1.4  纳米碳管的发现：发现，性质，制备，纯化，表征，应用
1.5  总结：介观材料科学的研究主要包括两个方面

1.5.1  系统地研究介观材料的性能，微结构和谱学特征

1.5.2  发展新型的介观材料

第二章  纳米微粒的基本理论

2.1  纳米微粒的概念
2.2  电子能级的不连续性：久保（Kubo）理论
2.3  量子尺寸效应
2.4  小尺寸效应
2.5  表面效应
2.6  宏观量子隧道效应
2.7  介电限域效应

第三章  纳米微结构与物理特性

3.1  结构与形貌
3.2  纳米微粒的物理特性

3.2.1  热学性质

3.2.2  磁学性质

3.2.2.1  超顺磁性

3.2.2.2  矫顽力

3.2.2.3  居里温度

3.2.2.4  磁化率

3.2.3  光学性质

3.2.3.1  宽频带强吸收

3.2.3.2  蓝移现象

3.2.3.3  量子限域效应

3.2.3.4  纳米粒子的发光

3.2.3.5  纳米微粒分散物系的光学性质

3.2.4  动力学性质

3.2.4.1  布朗运动

3.2.4.2  扩散

3.2.4.3  沉降和沉降平衡

3.2.5  表面活性及敏感特性

3.2.6  光催化特性

第四章  纳米微粒的化学特性

4.1  吸附

4.1.1  非电解质吸附

4.1.2  电解质吸附
4.2  纳米微粒的分散与团聚

4.2.1  分散：促进微粒分散的措施

4.2.1.1  加入反絮凝剂形成双电层

4.2.1.2  加表面活性剂包裹微粒

4.2.2  团聚：影响微粒团聚的因素

第五章  介观材料的制备
5.1  分类

5.1.1  物理方法：机械粉碎法

5.1.2  化学方法：液相法，气相法

5.2  气相法制备纳米微粒

5.2.1  低压气体中蒸发法（气体冷凝法）

5.2.2  活性氢——熔融金属反应法

5.2.3  溅射法

5.2.4  流动液面上真空蒸度法

5.2.5  通电加热蒸发法

5.2.6  混合等离子法：等离子蒸发法，反应性等离子蒸发法，等离子CVD法

5.2.7  激光诱导化学气相沉积法
5.3  液相法制备纳米粒子

5.3.1  沉淀法

5.3.1.1  共沉淀法，包括单相共沉淀和混合物共沉淀

5.3.1.2  均相沉淀法

5.3.1.3  金属醇盐水解法

5.3.2  喷雾法：可根据雾化和凝聚过程分为三种方法

5.3.2.1  喷雾干燥法

5.3.2.2  雾化水解法

5.3.2.3  雾化焙烧法

5.3.3 溶胶－凝胶法：

    5.3.3.1  过程：溶胶的制备，溶胶－凝胶转化，凝胶干燥

5.3.3.2  溶胶－凝胶法的优缺点

5.4  超声化学法制备纳米材料

5.4.1  超声化学的基本概念和原理

5.4.2  金属硫族纳米材料的超声化学制备

5.4.2.1  水溶液中制备金属硫族纳米材料
5.4.2.2  有机和有机－水混合溶液中制备金属硫族纳米材料
5.4.2.3  微乳液中合成金属硫族纳米材料
5.4.2.4  复合金属硫族纳米材料的合成

5.4.3  超声化学对合成纳米材料形态的控制

5.4.3.1  纳米线
5.4.3.2  纳米棒
5.4.3.3  纳米管
5.4.3.4  纳米环
5.4.3.5  纳米球

5.5  微波方法制备纳米材料

5.5.1  微波的基本概念

5.5.2  液相微波介电加热法制备金属纳米粒子

5.5.3  液相微波介电加热法制备过渡金属氧化物纳米粒子

5.5.4  液相微波介电加热法制备金属硫属化合物纳米粒子

5.5.5  液相微波介电加热法的优点和应用前景

5.6  水热法制备纳米材料

5.6.1  基本原理和分类

5.6.2  制备技术
5.6.2.1  水热氧化和还原
5.6.2.2  水热沉淀
5.6.2.3  水热晶化
5.6.2.4  水热合成
5.6.2.5  水热分解

5.6.3  水热化学对合成纳米材料形态的控制

5.6.3.1  纳米管
5.6.3.2  纳米线
5.6.3.3  纳米棒
5.6.3.4  纳米带
5.6.3.5  纳米球

5.6.4  水热反应的优点和前景

5.7  溶剂挥发分解法

第六章  介观材料的分析方法

6.1  透射电子显微分析（TEM）

6.1.1  透射电镜的结构：照明系统，样品室，成像系统，图像观察和记录系统

6.1.2  透射电镜成像原理

6.1.3  透射电镜的复型技术

6.1.4  电子衍射
6.1.4.1  电子衍射基本公式和相机常数
6.1.4.2  选区电子衍射
6.1.4.3  常见的几种电子衍射谱：单晶电子衍射谱，多晶电子衍射谱

6.2  扫描电子显微分析（SEM）

6.2.1  扫描电镜工作原理

6.2.2  扫描电镜的结构：电子光学系统，信号收集和显示系统

6.2.3  扫描电镜的主要性能：放大倍数，景深，分辨率

6.2.4  样品制备

6.2.5  扫描电镜在材料研究中的应用

6.3  X射线衍射分析（XRD）

6.4  X射线光电子能谱法（XPS）

6.5  差热分析（DTA）和热重分析（TGA）

第七章  纳米高分子复合材料

7.1  纳米高分子研究现状

7.2  纳米高分子复合材料的优点

7.3  制备有机－无机复合材料的方法

7.3.1  溶胶凝胶法

7.3.2  分子复合法

7.3.3  模板法

7.3.4  共混法

7.3.5  层间插入法

7.4  应用

7.5  核壳型无机/导电高分子纳米复合材料的研究进展

7.6  复合材料的主要问题和前景

第八章  聚合物纳米粒子的制备及应用

8.1  简介

8.2  制备方法

8.2.1  单体聚合形成聚合物纳米粒子

8.2.2  聚合后分散形成纳米粒子

8.2.3  两亲性聚合物自组装形成纳米粒子

8.2.4  树枝状聚合物纳米粒子
8.2.4.1  加成法
8.2.4.2  开环聚合
8.2.4.3  乙烯基自缩聚聚合

8.3  发展方向

教学方式：多媒体辅助教学
教材及参考文献：

1.纳米材料和纳米结构，张立德、谢思深，化学工业出版社，2005

2.分析化学，R. Kellner, J-M. Mermet, M. Otto, H.M. Widmer 等编，李克安、金钦汉等译，北京大学出版社，2001

3.聚合物-无机纳米复合材料，柯扬船，皮特·斯壮，化学工业出版社，2003

4. 材料科学导论，冯端，化学工业出版社,2 002

5. 材料结构表征及应用，吴刚，化学工业出版社,2 002

任课教师：朱俊杰教授
考核方式: 每人十分钟的陈述+笔试
大纲撰写人： 朱俊杰

Title: Mesoscopic Materials Chemistry－Synthesis and Analysis

Course Number: 070304D01

Course Type: D

Session: 40
Credit: 2
Designed for: Graduate students majoring in Chemistry.

Objectives: 
This course is designed to make the students understand the concepts, fundamental properties, methods of synthesis and analysis of mesoscopic materials through the instruction of mesoscopic materials chemistry.

Prerequisites: Graduate Student of Department of Chemistry.

Major Contents: 
This is an elective course of chemistry, which first introduces the concepts and fundamentals of mesoscopic materials. It also includes their particular physical and chemical properties. Some techniques such as gas phase process, liquid phase process, sonochemistry, microwave irradiation and hydrothermal synthesis are introduced for the preparation of the mesoscopic materials. Some analytical techniques such as Transmission Electron Microscopy (TEM), Scanning Electron Microscopy (SEM), X-Ray Diffraction (XRD), X-Ray Photoelectron Spectrometry(XPS), Differential Thermal Analysis(DTA) and Thermogravimetric Analysis for the characterizations of mesoscopic materials are also introduced in this curriculum. In the end of the course, we introduce the preparation and applications of polymer nanocomposites and polymeric nanoparticles.
Main Chapters:

Chapter 1 Concepts and promotion of Nanomaterials
1.1 What is "mesoscopic "?

1.1.1 Definitions: cluster, nanometer, mesoscopic
1.1.2 Unit of nanomaterials: zero dimensional, one dimensional, two dimensional nanomaterials divided by dimension
1.2 System of nanotechnology
Nanophysics, nanochemistry, nanomaterials, nanobiology, nanoelectronics, nanoprocessing technology
1.3 Promotion of nanotechnology in recent years
1.4 The discovery of carbon nanotube
Discovery, characteristics, preparation, purification, analysis and applications. 

1.5 Summary: The study of nanomaterials consists of two aspects: 

1.5.1 Study the capabilities, microstructures and characteristics of spectroscopy. 

1.5.2 Develop new nanomaterials. 

Chapter 2 Fundamentals of nanoparticles
2.1 Concepts

2.2 Incontinuity of electronic energy level: The Kubo theory. 

2.3 Quantum size effect
2.4 Mini size effect
2.5 Surface effect. 

2.6 Macro quantum tunnel effect
2.7 Dielectric confinement effect
Chapter 3  Microstructure and physical characteristics of nanomaterials
3.1 Structures and figures

3.2 Physical characteristics of nanoparticles
3.2.1 Thermal properties
3.2.2 Magnetic properties
3.2.2.1 Superparamagnetism
3.2.2.2 Coercive force
3.2.2.3 Curie temperature
3.2.2.4 Magnetic susceptibility
3.2.3 Optical properties
3.2.3.1 Broad frequency band and intensive absorption
3.2.3.2 Blue shifting
3.2.3.3 Quantum confinement effect
3.2.3.4 Luminescence

3.2.3.5 Optical properties of disperse system of nanoparticles
3.2.4 Dynamic properties
3.2.4.1 Brownian movement
3.2.4.2 Diffusion
3.2.4.3 Sedimentation and Sedimentation equilibrium

3.2.5 Surface activity and sensitivity

3.2.6 Property of photocatalysis
Chapter 4  Chemical characteristics of Nanoparticles
4.1 Adsorption

4.1.1 Adsorption of Non-electrolyte

4.1.2 Adsorption of Electrolyte
4.2 Disperse and Aggregation of Nanoparticles

4.2.1 Disperse: Methods of promoting disperse of nanoparticles
4.2.1.1 Forming electrical double layer by adding anti-flocculants

4.2.1.2 Wrapping nanoparticles by adding surfactants

4.2.2 Aggregation: Factors that can influence aggregation of nanoparticles
Chapter 5  Preparation of Mesoscopic Materials

5.1 Clarification:

5.1.1 Physical methods: mechanical pulverization method

5.1.2 Chemical methods: liquid phase process and gas phase process
5.2 Preparation of nanoparticles by gas phase process

5.2.1 Evaporation in the low-pressure gas

5.2.2 Reaction between active hydrogen and molten metal

5.2.3 Spray

5.2.4 Vacuum evaporation on the flowing liquid

5.2.5 Evaporation by galvanization and pyrogenation

5.2.6 Plasma method of mixtures
5.2.7 Laser induced chemical vapor deposition(LICVD)
5.3 Preparation of nanoparticles by liquid phase process

5.3.1 Precipitation:

5.3.1.1 Coprecipitation: including single phase coprecipitation and mixture coprecipitation

5.3.1.2 Homogeneous precipitation

5.3.1.3 Hydrolyzation by metal akloxides

5.3.2 Spray:

5.3.2.1 Desiccation by spray

5.3.2.2 Hydrolyzation by spray

5.3.2.3 Baking by spray

5.3.3 Sol-gel method
5.3.3.1 Process: Preparation of sol. Transformation between sol and gel. Desiccation of gel

5.3.3.2 Advantages and disadvantages of sol-gel method

5.4 Preparation of nanomaterials by ultrasonic chemical method

5.4.1 Definition and principles of ultrasonic chemistry

5.4.2 Preparation of metallic sulphide nanomaterials by ultrasonic method

5.4.2.1 In the aqueous solution

5.4.2.2 In the organic solution and organic-water mixture

5.4.2.3 In the microemulsion

5.4.2.4 Preparation of compound metallic sulphide nanomaterials

5.4.3 Shape control of synthesizing nanomaterials by ultrasonic chemistry

5.4.3.1 Nanowires

5.4.3.2 Nanorods

5.4.3.3 Nanotubes

5.4.3.4 Nanorings

5.4.3.5 Nanospheres
5.5 Preparation of nanoparticles by microwave method

5.5.1 Definition of microwave

5.5.2 Preparation of metal nanoparticles by microwave dielectric heating method of liquid phase

5.5.3 Preparation of transition metal oxide nanoparticles by microwave dielectric heating method of liquid phase

5.5.4 Preparation of metallic sulphide nanoparticles by microwave dielectric heating method of liquid phase

5.5.5 Advantages and prospects of microwave method

5.6 Preparation of nanoparticles by hydrothermal method

5.6.1 Principles and classification

5.6.2 Preparation techniques
5.6.2.1 Hydrothermal oxidation and reduction

5.6.2.2 Hydrothermal precipitation

5.6.2.3 Hydrothermal crystal forming

5.6.2.4 Hydrothermal synthesis

5.6.2.5 Hydrothermal decomposition

5.6.3 Shape control of synthesizing nanomaterials by hydrothermal chemistry

5.6.3.1 Nanotubes
5.6.3.2 Nanowires
5.6.3.3 Nanorods
5.6.3.4 Nanobelts
5.6.3.5 Nanospheres

5.6.4 Advantages and prospects of hydrothermal method
5.7 Solvent volatilization and decomposition
Chapter6 Analysis of Mesoscopic Materials

6.1 Transmission Electron Microscopy(TEM)

6.1.1 Structure: Illuminance system, Sample room, Imaging system and recording system
6.1.2 Imaging principle

6.1.3 Replica technique
6.1.4 Electron diffraction

6.1.4.1 Formula and camera constant.

6.1.4.2 Selected area electron diffraction

6.1.4.3 Typical electron diffraction spectroscopy: single crystal electron diffraction spectroscopy, multiple crystal electron diffraction spectroscopy
6.2 Scanning Electron Microscopy(SEM)

6.2.1 Introduction and principles

6.2.2 Structure: Electron optical system, signal collection system and display unit
6.2.3 Main parameters of SEM: Magnification, Depth of field, Resolution

6.2.4 Preparation of sample

6.2.5 Applications of SEM in the material science
6.3 X-Ray Diffraction(XRD)
6.4 X-Ray Photoelectron Spectrometry(XPS)
6.5 Differential Thermal Analysis(DTA) and Thermogravimetric Analysis(TGA)
Chapter 7  Polymer nanocomposites

7.1 An overview of polymer nanocomposites
7.2 Advantages of polymer nanocomposites

7.3 Preparation of organic-inorganic compound materials

7.3.1 Sol-gel method

7.3.2 Molecular compounding

7.3.3 Template synthesis

7.3.4 Blending

7.3.5 Intercalation
7.4 Applications
7.5 Progress of core-shell inorganic/electric polymer nanocomposites

7.6 Principal problems and prospects of composites

Chapter 8 Preparation and applications of polymeric nanoparticles
8.1 Brief introduction
8.2 Preparation

8.2.1 Monomer polymerization

8.2.2 Dispersal after polymerization

8.2.3 Self assembly by amphiphilic polymer

8.2.4 Dendritic polymeric nanoparticles

8.2.4.1 Addition process

8.2.4.2 Ring opening polymerization

8.2.4.3 Ethylene self-polycondensation
8.3 Orientation
Ways of Instruction: Multimedia-supported lectures

Textbooks and References:
1. Nanomaterials and nanostructure, Zhang Lide, Xie Sishen, Chemical Industry Press, 2005.

2.Analytical Chemistry, R. Kellner, J-M. Mermet, M. Otto, H.M. Widmer et al, Peking University Press, 2001.

3. Polymer-Inorganic Nanocomposites, Ke Yangchuan, P. Stroeve, Chemical Industry Press, 2003.

4.Introduction to Materials Science, Feng Duan, Chemical Industry Press, 2002.

5. Structural Characterization of Materials and Application, Wu Gang, Chemical Industry Press, 2002.

Instructor: Prof. Zhu Jun-Jie

Course Evaluation: Ten-minute Oral Presentation & Written Examination
Program Designer: Prof. Zhu Jun-Jie

课程名称：量子化学

课程编号：070304B01
课程类型：B
学    时：51

学    分：3

适用专业：化院各专业

教学目的：为研究生在分子电子水平上理解化学反应和性质打下理论基础

对选课学生的要求：扎实的化学背景和较好的数理基础

主要内容：
(1). 基本的数学知识和工具，包括矢量、矩阵、正交函数、算符和变分法

(2). 量子力学的基本假设
(3). 轨道和自旋角动量

(4). 氢原子的能级和波函数

(5). 量子化学的基本技术、思想和符号表示

(6). Hartree-Fock方法

(7). 电子相关方法和密度泛函方法

教学方式：课堂多媒体教学

教材及参考文献：

1) Modern Quantum Chemistry. Introduction to Advanced Electronic Structure Theory, Attila Szabo; Neil S. Ostlund Dover Publications, Inc. 1996. 

2) Quantum Chemistry (Fifth Ed.) Ira N. Levine Prentice Hall, Inc. 2000. 

3) Molecular Quantum Mechanics (Third Ed.) P. W. Atkins; R. S. Friedman Oxford University Press Inc. 1997. 

    4) 量子化学-基本原理和从头计算法 徐光宪 黎乐民 王德民 科学出版社，2001. 

    5) 量子化学 唐敖庆 等 科学出版社，1982.
任课教师：黎书华

考核方式：闭卷考试

大纲撰写人：黎书华

Title: Quantum Chemistry

Course Number: 070304B01
Course Type: B
Session: 51
Credit: 3
Designed for: Graduate students majoring in chemistry

Objectives: 
This course is designed to help students build the theoretical foundations for understanding chemical reactions and molecular properties at the level of molecule and electron.

Prerequisites: The students have a good background in chemistry, mathematics, and physics.

Major Contents:

(1) The necessary mathematical tools including vectors, matrices, orthogonal functions, operators, and the variation method
(2) The postulates of quantum mechanics
(3) Orbital and spin angular momentum
(4) The energy levels and wave functions of the hydrogen atom
(5) The basic techniques, ideas, and notations of quantum chemistry
(6) The Hartree-Fock approximation

(7) Electron correlation methods and density functional theory

Way of Instruction: Lecturing with multimedia support.

Textbooks and References:

1) Modern Quantum Chemistry. Introduction to Advanced Electronic Structure Theory, Attila Szabo; Neil S., Ostlund, Dover Publications, Inc. 1996.
    2) Quantum Chemistry (Fifth Ed.), Ira N. Levine, Prentice Hall, Inc. 2000.
  3) Molecular Quantum Mechanics (Third Ed.) P. W. Atkins; R. S. Friedman, Oxford University Press Inc. 1997.
    4) Quantum Chemistry- Fundamental principle and ab initio method. Guangxian Xu, Lemin Li, Demin Wang, Science Press, 2001.

    5) Quantum Chemistry, Auchin Tang etc., Science Press, 1982.

Instructor: Shuhua Li

Course Evaluation: Examination

Program Designer: Shuhua Li

课程名称：计算化学
课程编号：070304D09
课程类型：D
学    时：32 
学    分：2
适用专业：
化学与化工、物理与材料、分子生物、化学生物与生物化学、药物化学与临床化学、环境化学、地球化学

教学目的：
本课程介绍计算化学所需的一些基本理论和基本方法，学习在物理、化学、生物、环境和地质学科中遇到问题时任何选择合适的方法。

对选课学生的要求：普通化学

主要内容：

1、 计算化学资源

2、 Unix/Linux操作系统

3、 分子体系与材料建模

1、直角坐标系：小分子和高对称体系建模，.xyz文件与WebLab Viewer

2、分子内坐标：基团定义、.zmt文件与Chem3D

3、晶体坐标：晶体材料、.csd文件与HyperChem

4、pdb与文件格式转换

5、分子内坐标的能量表达式

6、大分子与生物分子(DNA、RNA、蛋白质分子、多糖)的建模

4、 分子、分子集合体与材料计算方法简介

1、分子力学方法

2、量子化学方法

3、Monte Carlo模拟

4、分子动力学和从头算分子动力学

5、 分子结构优化、光谱和性质计算

1、分子构象与能量

2、水分子二聚体与氢键

3、频率计算与红外谱

4、电子光谱、态密度与光电子谱

5、NMR

6、周期体系

6、 分子与材料设计简介

1、 蛋白质结构预测

2、 生物分子与药物分子相互作用

3、 溶剂与溶质

4、 相图

5、 化学吸附与催化剂

6、 晶体中的杂质

7、 陶瓷材料

8、 分子器件

教学方式：讲授
教材及参考文献：
任课教师：缪强
考核方式: 课程论文

大纲撰写人：缪强

Title: Computational Chemistry

Course Number: 070304D09
Course Type: D

Session: 32

Credit: 2

Designed for: 
Graduate students majoring in Chemistry and Chemical Engineering, Physics and Material Science, Molecular Biology, Chemical Biology and Biological Chemistry, Medicinal Chemistry and Clinical Chemistry, Environmental Chemistry, Geochemistry.
Objectives: 
A major objective of the course is to provide the basic theoretical background and practical introduction to the vast array of computational chemistry methods and techniques available for the simulation of molecular systems. It will help the students to select the most appropriate method for a problem in physics, chemistry, and biology.
Prerequisites: General Chemistry

Major Contents:
Molecular simulation and modeling methods are undergoing rapid development. They are increasingly important tools for fundamental and applied research in academia and industry in such diverse fields as drug design and materials science. This lecture provides an introduction to the computational chemistry methods with example programs, and to illustrate how these techniques can be used to study physical, chemical and biological phenomena. Topics covered include computational chemistry resources, Unix/Linux operation system, molecular modeling in Cartesian, internal and crystal coordinate systems, force field, energy functions, basic theories of quantum chemistry, molecular mechanics, Monte Carlo simulation, and molecular dynamics, optimization of a molecular system geometry, properties calculation, molecular systems and materials design.

Ways of Instruction: Lecture

Textbooks and References: 

Instructor: Qiang Miao

Course Evaluation: Term paper

Program Designer: Qiang Miao

课程名称：谱学基础
课程编号：070304B02
课程类型：B
学    时：54
学    分： 3
适用专业：化学化工学院各专业
教学目的：

通过对各种类型的光谱的基础理论的介绍和讲解, 使学生掌握光谱产生原理、光谱分析和光谱与结构的关系, 能解释光谱实验结果并从中推测有关分子结构信息, 将谱学方法作为科学研究中的一个重要工具. 在教学中编制电子课件, 使用多媒体教学, 提供基础公式和大量谱图的分析讲解, 使化学各专业的研究生都能从中受益.
对选课学生的要求：结构化学

主要内容：

谱学方法是探测物质微观结构的实验方法. 许多相关仪器已成为常规测试工具. 本课程主要讲述谱学方法(尤其是分子光谱)的理论基础, 包括分子光谱的量子力学基础,光谱导论(分子光谱产生的机制和基本原理),分子点群和对称性的基本知识, 多原子分子转动光谱、振动光谱和电子光谱, 核磁共振谱, 光电子能谱等. 介绍这些重要光谱的产生机制和与分子结构的关系, 以及谱学理论发展新动向，使学生能掌握主要结构测试方法的基本原理及应用范围.
主要章节：

第一章 引言


1.1  发展简史


1.2  量子力学基础

  1)基本概念; 2) 箱中的粒子: 平动模型; 3) 刚性转子:双原子分子转动模型; 4) 谐振子: 振动(经典力学处理, 量子力学处理, 谐振子升降算符)

1.3  Schrodinger方程的近似解法
     1)变分法 2) 微扰理论

     1.4  统计力学基础

第二章 光谱导论


2.1  含时微扰理论


2.2  电磁辐射的吸收和发射


2.3  选择规则


2.4  线形和线宽

第三章  分子对称性和点群

      3.1  对称元素

      3.2  群论的定义和基本性质

      3.3  点群

      3.4  群的表示

      3.5  偶极矩的对称性

第四章   转动光谱


4.1  分子转动的分类

     1) 惯量主轴坐标系; 2) 分类


4.2  双原子和线性分子的转动能级与光谱

      1) 跃迁频率; 2) 跃迁强度; 3) 离心畸变效应:非刚性转子 4) 处于振动激发态的双原子分子


4.3  多原子分子的转动能级与光谱

     1) 对称陀螺分子; 2) 线性分子和对称陀螺分子的Stark效应; 3) 不对称陀螺分子; 4) 球陀螺分子


4.4  转动Raman光谱

     1)基本概念; 2) 诱导偶极矩; 3) 选择定则


4.5  从转动常数中确定分子结构

     1)双原子分子和线性分子; 2) 多原子分子

第五章  振动光谱


5.1  双原子分子

     1) 谐振动能级; 2) 红外光谱; 3) Raman光谱; 4) 电性质和势能的非谐性 5) 振动-转动光谱


5.2  多原子分子

     1)简正坐标; 2) 简正坐标的对称性; 3) 振动选择定则; 4) 转动结构; 5) 非谐性; 6) 共振现象; 7) 分子内旋转运动

    5.3 官能团的振动频率

第六章  电子光谱

6.1  双原子分子的电子态和选择定则

    1) 双原子分子的分子轨道和电子组态; 2) 双原子分子的电子态; 3) 利用不可约表示从电子组态中推导出分子的电子态; 4) 选择定则


6.2  双原子分子的电子光谱的振动结构

    1)谱带级数和序列; 2) Frank-Condon原理; 3) 离解和预离解


6.3  多原子分子的电子光谱

    1)H2O分子轨道和电子态; 2)H2CO分子轨道和电子态; 3)C6H6分子轨道和电子态; 4)电子跃迁的选择定则; 5)多原子分子的发射光谱; 6)生色团; 7)溶剂效应


6.4  有机化合物的紫外光谱

第七章  核磁共振谱


7.1  核与磁场的相互作用

   1) 核自旋; 2)核磁矩; 3)核与磁场的相互作用; 4) 选择定则


7.2  化学位移


7.3  精细结构


7.4  1H核磁共振谱

   1) 屏蔽效应; 2) 化学位移值的估计; 3) 影响化学位移的因素 4) 应用

      7.5  核磁共振碳谱

  1) 偶合常数; 2) 13C NMR化学位移; 3) 13C NMR谱中的偶合问题

第八章  光电子能谱


8.1  基本原理

   1) 光电效应及其有关特点; 2) 光电子能谱的基本原理; 3) 电离过程和Koopmans定理; 


8.2  分子的紫外光电子能谱


8.3  分子的X-射外光电子能谱


8.4  Auger电子和X-射线荧光光谱


8.5  应用

教学方式：多媒体
教材及参考文献：

1. J.M. Hollas, Modern Spectroscopy, 1993。

2. J.L. McHale, Molecular Spectroscopy, 1999。

3. I. N. Levine, Molecular Spectroscopy，1991。
4. 范康年, 谱学导论, 高等教育出版社, 2001。

5. R.S. Drago, Physical Methods in Chemistry , 1977；游效曾,袁传荣,李重德 译, 化学中的物理方法, 高等教育出版社,1991。

任课教师：谢代前
考核方式: 期末考试(80%)+作业(20%) 

大纲撰写人： 谢代前

Title: Fundamentals of Spectroscopy

Course Number: 070304B02

Course Type: B
Session:  54

Credit: 3

Designed for: All majors in College of Chemistry and Chemical Engineering
Objectives:
It is expected from the course that the students could have the abilities to understand the fundamental principles of spectroscopy, analyze the spectra, extract the structures and properties of molecules from the observed spectra. We hope that all graduate students of chemistry department benefit from this course.
Prerequisites: The students have learned “Structural Chemistry”.

Major Contents:
The technique of spectroscopy is a tool to explore the microstructure of molecules. Recently, many relevant apparatuses have become routine instruments. This course focuses on the theoretical basis of spectroscopy, especially the molecular spectroscopy. The main contents include fundamental quantum mechanics for spectroscopy, the mechanism and basic principles of spectroscopy, application of point group and molecular symmetry, rotational spectroscopy, vibrational spectroscopy, electronic spectroscopy, nuclear magnetic resonance spectroscopy, and photoelectron spectroscopy. The primary purpose is to introduce the mechanism of these spectroscopies and their relations with the structures and properties of polyatomic molecules, the new trends of spectroscopic theory, and to help students hold the fundamental principles and applications of the modern experimental methods.
Main Chapters:
Chapter 1  INTRODUCTION


1.1  Historical Perspective


1.2  Fundamentals of Quantum Mechanics

      1) Basic concepts; 2) The particle in a box : A model for molecular translational motion; 3) The rigid rotor: A model for rotational motion of diatomic molecule; 4) The harmonic oscillator : vibrational motion (Classical mechanics, quantum mechanics, and harmonic oscillator raising and lowering operators) 

      1.3  Approximate Solutions to the Schrodinger Equation

      1) Variation method; 2) Perturbation theory

      1.4 Concepts of statistical mechanics

Chapter 2  AN INTRODUCTION TO SPECTROSCOPY


2.1  Time-Dependent Perturbation Theory


2.2  Absorption and Emission of Radiation


2.3  Selection Rules 


2.4  Line Shapes and Widths

Chapter 3 MOLECULAR SYMMETRY

      3.1  Elements of Symmetry

      3.2  Basic Concepts of Group Theory

      3.3  Point Groups

      3.4  Point Group Character Tables

      3.5  Symmetry and Dipole Moments

Chapter 4  ROTATIONAL SPECTROSCOPY


4.1  Types of molecular rotations

      1) Coordinates of principal inertial axes; 2) Types of rotors


4.2  Rotational Energy Levels and Millimetre Wave Spectra of Diatomic and Linear Molecules

     1) Transition frequencies; 2) Transition intensities; 3) Centrifugal distortion: non-rigid rotors; 4) Diatomic molecules in excited vibrational states

4.3  Rotational Energy Levels and Millimetre Wave Spectra of  Polyatomic Molecules

     1) Symmetric rotor molecules; 2) Stark effects in linear and symmetric rotor molecules; 3) Asymmetric rotor molecules; 4) Spherical rotor molecules


4.4  Rotational Raman Spectroscopy

      1) Basic concepts; 2) Induced dipole moments; 3) Selection rules


4.5  Structure Determination from Rotational Constants

     1) Diatomic and linear molecules; 2) Polyatomic molecules

Chapter 5  VIBRATIONAL SPECTROSCOPY


5.1  Diatomic Molecules

     1) Harmonic vibrational energy levels; 2) Infrared spectra; 3) Raman spectra; 4) Electrical and mechanical anharmonicity


5.2  Polyatomics

    1) Normal mode coordinates; 2) Symmetry of normal modes; 3) Vibrational selection rule; 4) Rotaional structure; 5) Anharmonicity; 6) Resonances; 7) Internal rotation

      5.3 Group vibrational frequencies

Chapter 6 ELECTRONIC SPECTROSCOPY


6.1  Diatomic Molecules: Electronic States and Selection Rules

      1) Molecular orbitals and electronic configurations of diatomic molecules; 2) Electronic states of diatomic molecules; 3) Determination of the electronic states from configurations using irreducible representations of point group; 4) Selection rule.


6.2  Vibrational Structure in Electronic Spectra of Diatomic Molecules

1) Progression and sequence of spectra bands; 2) Frank-Condon principle; 3) dissociation and predissociation 


6.3  Electronic Spectra of Polyatomics Molecules 

     1) Molecular orbitals and electronic states of H2O; 2) Molecular orbitals and electronic states of H2CO; 3) Molecular orbitals and electronic states of benzene; 4) Selection rule for electronic transitions; 5) Emission spectroscopy of polyatomic molecules; 6) Chromophors; 7) Solvent effects


6.4  Ultraviolet Spectroscopy of Organic Compounds

Chapter 7  NUCLEAR MAGNETIC RESONANCE SPECTROSCOPY


7.1  Interactions Between Nuclear and Magnetic Field

      1) Nuclear spin; 2) Nuclear magnetic moments; 3) Interactions between nuclear and magnetic field; 4) Selection rule


7.2  Chemical shifts


7.3  High-resolution NMR Spectrum: Spin-Spin Splittings


7.4  Nuclear Magnetic Resonance Spectroscopy of Hydrogen Nuclei

      7.5  Nuclear Magnetic Resonance Spectroscopy of Carbon Nuclei

Chapter 8  PHOTOELECTRON SPECTROSCOPY


8.1  Basic principle

      1) Photoelectric effect; 2) Basic principle of photoelectron spectroscopy ; 3) ionization processes and Koopmans’ theorem.


8.2  Ultraviolet Photoelectron Spectra of Molecules


8.3  X-ray Photoelectron Spectra of Molecules


8.4  Auger Electron and X-ray Fluorescence Spectroscopy


8.5  Applications

Ways of Instruction: Lectures with multimedia support
Textbooks and References:
1. J.M. Hollas, Modern Spectroscopy, 1993.

2. J.L. McHale, Molecular Spectroscopy, 1999.

3. I. N. Levine, Molecular Spectroscopy, 1993.

       4. K. N. Fan, An Introduction to Spectroscopy, 2000.

5. R.S. Drago, Physical Methods in Chemistry , 1977.

Instructor: Xie Daiqian

Course Evaluation: 80% exam + 20% homework

Program Designer: Xie Daiqian

课程名称：现代有机合成化学

课程编号：070303D05

课程类型：D
学    时：48
学    分：3

适用专业：化学和相关专业

教学目的：
使学生掌握有机合成重要反应、有机合成基本方法、有机合成路线设计、有机合成新技术以及有机合成进展。

对选课学生的要求：已完成本科有机化学课程和相关化学课程的学习。

主要内容：

本课程系统介绍重要的有机合成反应、有机合成方法、有机合成设计和有机合成新技术。本课程分三部分共十章。第一部分为有机合成基础，包括官能团的互相转化和碳碳键的形成。第二部分为有机合成方法和技术，包括元素有机化合物、有机过渡金属化合物在有机合成中的应用，不对称合成方法。第三部分为有机合成设计和合成战略，包括官能团保护、立体选择性控制、逆向合成分析和复杂分子合成实例。

本课程讲义每章含有问题和习题，并附有参考答案或参考文献。
主要章节：

第1章 绪论   
§1有机合成的发展历史   

§2有机合成的目的和任务  

§3有机反应中的活性中间体  

§4有机反应的机理  

§5有机反应的选择性  

§6动力学控制和热力学控制  

§7合成子和反向合成分析基本概念  
第2章 官能团的互相转变  

§1  饱和碳原子上的亲核取代
§2  羧酸衍生物的互相转化
§3  芳环上的官能团的互相转变
§4  碳碳重键上的加成反应
§5  通过有机硼中间体官能团转变
§6  通过消去反应的官能团变换

第3章 碳碳键的形成
§1 金属有机化合物的反应
§2 活性亚甲基化合物的反应
§3. 醛酮、羧酸衍生物α-位的烃化和酰化
§4. 缩合反应

§5  芳环的烃化和酰化反应

§6  烯烃和芳烃的芳基化

§7  过渡金属有机化合物催化碳碳键的形成

§8 有机硅、硫、磷和硼试剂在碳碳键形成反应中的应用

§9 碳环的形成

第4章 氧化还原反应

§1. 氧化和还原

§2 氧化反应

§3 还原反应

第5章 官能团的保护和潜在官能团

§1  官能团的保护

§2 潜在官能团

第6章 重排反应

§1 从碳原子到碳原子的亲核重排反应

§2 从碳原子到杂原子(N、 O)的亲核重排反应

§3 亲电重排反应

§3  Electrophilic rearrangement

§4 σ键迁移重排反应

§5  芳环上的重排反应

第7章 不对称合成

§1 不对称合成的基本概念

§2 不对称合成的基本方法

§3 烯键的立体选择性反应

§4 羰基化合物的立体选择性反应

§5 动力学拆分

第8章 有机合成设计

§1 合成设计的重要性

§2 逆向合成分析

§3 离子型合成子的分类、组合和极性转换

§4 二官能团的逆向合成分析

§5 脂环化合物的的逆向合成分析

§6 导向基的引入

§7立体化学控制

§8 合成简化的策略

§9合成设计综合练习

第9章 复杂分子合成实例

§1  Longifolene的合成

§2  Prelog-Djerassi内酯的合成

§3  6-脱氧红诺霉素(6-deoxyerythronolide-B)的合成

§4  Synthesis of taxol

§5  天然产物Zoapatanol的合成

第10章 有机合成新技术

附录 

附录1 常用缩写语

附录2 有机合成化学文献

附录3有机合成习题

附录4 有机合成问题和习题参考答案
附录5 进一步的阅读文献

教学方式：课堂教学

教材及参考文献：

1. 现代有机合成化学, 吴毓林  姚祝军编,  科学出版社,  2001 
2. Guidebook to Organic Synthesis,  3 rd Edition,  Mackie R.K.; Smith D.M.; Aitken R.A 1997 
3. Organic Synthesis，Fuhrhop J.; Penzlin G. 1984
4. 21世纪有机化学发展战略, 杜灿屏 刘鲁生 张恒主编, 化学工业出版社, 2002.
5. 不对称催化反应进展, 殷元骐 蒋耀忠主编, 科学出版社, 2000 
6. 手性合成, 林国强 陈耀全 陈新滋 李月明著, 科学出版社, 2001 
7. 新编有机合成化学，黄宪、王彦广、陈振初，化学工业出版社，2003

8. 现代有机合成方法和技术，薛永强、王志忠、张蓉，化学工业出版社，2003

9. 有机合成化学与路线设计，巨勇、赵国辉、席婵娟，清华大学出版社，2002.
10. Comprehensive Organic Transformations,   Vol.1-3, 2 rd Edition, Larock, R.C. 1999.
11. Protective Groups in Organic Synthesis, 3 rd Edition, Greene T.W.; Wuts P.G.M. 1999.
12. Handbook of Reagents for Organic Synthesis, Oxidizing and Reducing Agent, Burke S.D.; Danheiser R.L. 1999.
13. Advanced Organic Chemistry, Bruckner R. 2002.
任课教师：陆国元
考核方式: 笔试

大纲撰写人： 陆国元

Title: Modern Organic Synthesis Chemistry

Course Number: 070303D05

Course Type: D

Session: 48

Credit: 3

Designed for: Graduate students majoring in chemistry and related areas.

Objectives:  
This course intends to make graduate students master important reactions, fundamental methods, design, new techniques and development of organic synthesis.

Prerequisites: The students have learned the undergraduate courses for organic chemistry and related chemistry courses.

Major Contents:
This course systematically introduces important reactions, methods, design and strategies of organic synthesis. There are three parts with ten chapters in this course. Part 1 is the base of organic synthesis, including interconversion of functional groups and formation of carbon-carbon bonds. Part 2 is made up of methods and techniques of organic synthesis, containing application of silicon, sulfur, phosphorus, boron reagents, transition metallic compounds in organic synthesis, and assymmetric synthesis. Parts 3 is about design and strategies for organic synthesis, consisting of protection of functional groups, retrosynthesis analysis, control of stereoselectivity and synthetic examples of complicated compounds. 

There are questions and exercises in every chapter of the teaching materials for this course, attached with referenced answers or literatures.
Main Chapters:

Chapter 1  Introduction
§1  History of organic synthesis
§2  Goal and task of organic synthesis 
§3  Active intermediates of organic synthesis

§4  Mechanism of organic reactions

§5  Selectivity of organic reactions 

§6  Kinetical control and thermodymical control
§7  Basic conception of synthon and retrosynthesis analysis 
Chapter 2  Functional group interconversion
§1  Nucleophilic substitution at saturated carbon

§2  Interconversion of carboxylic acid derivatives

§3  Functional group interconversion at aromatic rings
§4  Electrophilic addition to carbon-carbon multiple bonds

§5  Functional group interconversion by organoboron intermediats
§6  Functional group interconversion by elimination reaction
Chapter 3  Carbon-carbon bond formation
§1  Reactions of organometallic reagents

§2  Reactions of active methylene groups

§3.  Alkylation and acylation of aldehydes、ketons、carboxylic acid derivatives at 

α-carbon

§4. condensation reactions

§5  Alkylation and acylation at aromatic rings
§6  Arylation of aromatic compounds and alkenes

§7  Carbon-carbon bond formation involving transition metallic intermediates
§8  Carbon-carbon bond formation involving silicon、sulfur、phosphorus and boron reagents

§9  Formation of carbon rings
Chapter 4  Oxidation and reduction 
§1.  Oxidation and reduction
§2  Oxidation
§3  Reduction
Chapter 5  Protective groups and latent functional groups
§1  Protective groups
§2  Latent functional groups
Chapter 6  Rearrangement reactions

§1  Nucleophilic rearrangement from carbon to carbon

§2  Nucleophilic rearrangement from carbon to heteroactoms(N、O)

§4  Sigmatropic rearrangement

§5  Rearrangement at aromatic rings
Chapter 7  Assymmetric synthesis
§1  Basic conception of assymmetric synthesis
§2  Methods of assymmetric synthesis
§3  Stereoselective reactions of carbon-carbon double bond

§4  Stereoselective reactions of carbonyl compounds 

§5  Kinetic resolution 
Chapter 8  Design of organic synthesis
§1  Importance of organic synthesis
§2  Retrosynthesis analysis
§3  Classification of synthon、combination and dipole inversion

§4  Retrosynthesis analysis of bifunctional groups

§5  Retrosynthesis analysis of aliphatic ring compounds 
§6  Introduce of orientation groups

§7  Control of stereochemistry

§8  Synthetic strategy

§9  Worked examples of synthetic design
Chapter 9  Synthetic examples of complicated compounds 
§1  Synthesis of Longifolene
§2  Synthesis of Prelog-Djerassi lactone

§3  Synthesis of 6-deoxyerythronolide-B
§4  抗癌新药紫杉醇(taxol)的合成

§5  Synthesis of taxol
Chapter 10  New techniques of organic synthesis 

Appendixes
Appendix 1  Abbreviations

Appendix 2  Literatures of organic synthesis
Appendix 3  Excercises of organic synthesis
Appendix 4  Answers to problems and excercises

Appendix 5  Further reading

Ways of Instruction: Lecture

14. Textbooks and References:
15. 现代有机合成化学, 吴毓林  姚祝军编,  科学出版社,  2001。 
16. Guidebook to Organic Synthesis,  3 rd Edition,  Mackie R.K.; Smith D.M.; Aitken R.A 1997. 
17. Organic Synthesis，Fuhrhop J.; Penzlin G. 1984.
18. 21世纪有机化学发展战略, 杜灿屏 刘鲁生 张恒主编, 化学工业出版社, 2002.
19. 不对称催化反应进展, 殷元骐 蒋耀忠主编, 科学出版社, 2000。 
20. 手性合成, 林国强 陈耀全 陈新滋 李月明著, 科学出版社, 2001。 
21. 新编有机合成化学，黄宪、王彦广、陈振初，化学工业出版社，2003。
22. 现代有机合成方法和技术，薛永强、王志忠、张蓉，化学工业出版社，2003。
23. 有机合成化学与路线设计，巨勇、赵国辉、席婵娟，清华大学出版社，2002.
24. Comprehensive Organic Transformations,   Vol.1-3, 2 rd Edition, Larock, R.C. 1999.
25. Protective Groups in Organic Synthesis, 3 rd Edition, Greene T.W.; Wuts P.G.M. 1999.
26. Handbook of Reagents for Organic Synthesis, Oxidizing and Reducing Agent, Burke S.D.; Danheiser R.L. 1999.
27. Advanced Organic Chemistry, Bruckner R. 2002.
Instructor: Lu Guo-Yuan

Course Evaluation: Written examination

Program Designer: Lu Guo-Yuan

课程名称：分离科学
课程编号：070302D02

课程类型：D

学    时：40
学    分：2

适用专业：分析化学，化工及化学其他相关专业

教学目的：掌握现代分离科学常用的分离方法的基本原理及其应用
对选课学生的要求：化学，环境科学，生物及相关专业

主要内容：
本课程旨在学习掌握现代分离科学的一些常用分离方法的原理和应用。讲授的具体内容包括分离的目的和必要性、化学分离原理、溶剂萃取理论、色谱基础理论，以及毛细管气相色谱、高效液相色谱、超临界流体色谱、毛细管电泳、场流分级、膜分离等。另外，有关制备色谱、蛋白质的制备和纯化等相关内容由同学们自行查阅文献进行学习。

主要章节：
第1章 绪论

1-1 分离的目的和必要性

1-2 分离的方法和化学修饰

1-3 分配

第2章 化学分离原理

2-1 分离的表述

2-2 传质方程式

2-3 区带形成和扩散

2-4 分辨率

第3章 有机物质和生物物质的溶剂萃取

3-1 有机物的萃取

3-2 超临界流体萃取

3-3 胶团萃取

3-4 双水相萃取

第4章 色谱基础理论及方法

4-1 色谱基础理论

4-2 毛细管气相色谱

4-3 高效液相色谱

4-4 超临界流体色谱

4-5 毛细管电泳

第5章 膜分离

5-1 绪论

5-2 电渗析

5-3 超过滤、微滤和反渗透

5-4 渗透汽化

5-5 液膜分离

第6章 其他分离方法简介

教学方式：讲授与文献查阅相结合
教材及参考文献：

色谱学导论，达世禄，武汉大学出版社，1999。
膜科学技术，朱长乐，高等教育出版社，2004。
分离科学，邹公伟，南京大学自编教材。
高效毛细管电泳，邓延倬，科学出版社，1996。
任课教师：余晓冬
考核方式: 作业和考试结合

大纲撰写人：余晓冬

Title: Separation Science

Course Number: 070302D02

Course Type: D

Session:  40
Credit: 2

Designed for: 
Graduate students majoring in analytical chemistry, chemical engineering and other related chemistry division.

Objectives: 
This course intends to help students learn the most widely used modern separation methods and the principles. 
Prerequisites: Students with chemistry, environmental science, biology and related background.

Major Contents:

The purpose of this course is to learn the most widely used modern separation methods and the principles. The contents include: the requirement and purpose of separation, chemical separation principle, solvent extraction principle, basic chromatographic principle and capillary gas chromatography, high performance liquid chromatography, supercritical fluid chromatography, capillary electrophoresis, membrane separation and so on. The students are required to search and read papers on preparation chromatography and protein purification and preparation. 

Main Chapters:

Chapter 1 Introduction

1-1 The requirement and purpose of separation

1-2 Separation method and chemical modification

1-3 Partition

Chapter 2 Principle of chemical separation

2-1 Expression of separation

2-2 Equation of mass transfer

2-3 Solute zone formation and diffusion

2-4 Resolution

Chaper 3 Solvent extraction of organic molecules and biomolecules

3-1 Extraction of organic molecules

3-2 Supercritical fluid extraction

3-3 Micelle extraction

3-4 Double water phase exaction

Chapter 4 Basic principle and methods of chromatography

4-1 Basic principle of chromatography

4-2 Capillary gas chromatography

4-3 High performance liquid chromatography

4-4 Supercritical fluid chromatography

4-5 Capillary electrophoresis

Chapter 5 membrane separation

5-1 Introduction

5-2 Electrodialysis

5-3 Ultra-filtration, microfiltration and anti-infiltration

5-4 Percaporation

5-5 Liquid membrane separation

Chaper 6 Other separation methods

Ways of Instruction: Combination of lecturing and paper reading.

Textbooks and References:
Instruction of chromatography, Shilu Da, Wuhan University Press, 1999.
Membrane science and technology, Changle Zhu, Higher Education press, 2004.
Separation science, Gongwei Zou, Self-organized textbook of Nanjing University.
High performance capillary electrophoresis, Yanzhuo Deng, Science press, 1996.
Instructor:  Xiaodong Yu
Course Evaluation: Combination of homework and exam.
Program Designer: Xiaodong Yu
课程名称：生物无机化学

课程编号：070301C01

课程类型：C
学时：40
学分：2

适用专业：无机化学

教学目的：
让学生了解生物无机化学的基础知识和最新研究进展以及如何用化学的方法去研究、解决生物学中的问题。

对选课学生的要求：具有无机化学尤其是配位化学基础的本科毕业生

主要内容：
本课程主要介绍生物无机化学的基本知识和最新研究进展。主要包括以下内容：简单介绍生物无机化学的形成、研究领域及研究方法；按照活性中心所含金属元素的种类来介绍代表性的金属酶和金属蛋白，这些元素包括铁、锌、铜、钼和钴等，主要介绍天然生物分子及其活性中心的结构和功能、模型化合物的研究；介绍生物无机化学研究中涉及的主要物理化学(谱学)方法。

主要章节：
第1章 简介











第一节

生物无机化学简介

第二节

生命必需元素和有毒元素

第三节

生物配体

第2章 天然氧载体及其模型化合物









第一节

血红蛋白、肌红蛋白、蚯蚓血红蛋白

第二节

合成氧载体

第3章 铁的生物无机化学









第一节

氧酶

第二节

电子传递蛋白— 细胞色素c和铁-硫蛋白

第3节 过氧化物酶及过氧化氢酶

第4章 含锌酶及其模型化合物











第一节

碳酸酐酶

第二节
羧肽酶

第3节 碱性磷酸酯酶

第4节 模型研究

第5章 含铜蛋白及模型化合物











第一节

含I型、II型、III型及多铜蛋白

第二节
模型化合物

第6章 钼酶











第一节

固氮酶

第二节
转氧酶

第7章 辅酶B12








第一节

生物体系中的钴

第二节
辅酶B12参与的典型反应

教学方式：多媒体教学

教材及参考文献：
1. 《生物无机化学》(科学版研究生教学丛书)，郭子建 孙为银主编，2006，科学出版社；                

2. 《生物无机化学原理》，S. J. Lippard and J. M. Berg著，席振峰等译；2000年，北京大学出版社；
3. 《配位化学》(21世纪化学丛书)第三章，孙为银编著，2004，化学工业出版社；

4. PNAS, 2003, 100, No7: Bioinorganic Chemistry Special Feature: At the interface of inorganic chemistry and biology;

5.《生物无机化学》，王夔等编著，1988，清华大学出版社；
任课教师：孙为银

考核方式：考试或读书报告

大纲撰写人：孙为银

Title: Bioinorganic Chemistry

Course Number:070301C01
Course Type:  C
Session: 40
Credit: 2

Designed for: Graduate students majoring in Inorganic Chemistry.

Objectives: 
This course intends to introduce the fundamental and the most recent achievements in bioinorganic chemistry, and how to solve the biological problems using chemical methods.   

Prerequisites: 
Graduate students with knowledge on inorganic chemistry, particularly coordination chemistry.

Major Contents: 
This course is designed to introduce the fundamental and the most recent achievements in bioinorganic chemistry.  The major contents include: brief introduction of the concept, research areas and methods of bioinorganic chemistry; typical metalloenzymes and metalloproteins containing iron, zinc, copper, molybdenum and cobalt: to introduce the structures and functions of metalloenzymes and metalloproteins as well as their active sites, and also to introduce the model studies; the introduction of physical chemistry (spectroscopies) methods used in bioinorganic chemistry research.  

Main Chapters:
Chapter 1. Introduction

i. Brief introduction of bioinorganic chemistry

ii. Essential and toxic elements

iii. Biological ligands

Chapter 2. Oxygen carriers and model complexes

i. Natural oxygen carriers: myoglobin, hemoglobin, hemerythrin

ii. Synthesized oxygen carriers

Chapter 3. Bioinorganic chemistry of iron

i. Oxygenase

ii. Electronic transfer proteins — cytochrome c and iron-sulfur proteins

iii. Peroxidase and catalase 

Chapter 4. Zinc-containing enzymes and model complexes

i. Carbonic anhydrase

ii. Carboxypeptidase 

iii. Alkaline phosphatase

iv. Model studies

Chapter 5. Copper proteins and model complexes

i. Copper proteins containing type I, type II, type III and multiple types of copper

ii. Model complexes                          

Chapter 6. Molybdenum-containing enzymes

i. Nitrogenase

ii. Oxygen transfer enzymes

Chapter 7. Co-enzymes B12
i. Cobalt in biological system

ii. Typical reactions involved co-enzymes B12
Ways of Instruction: Lecturing with PowerPoint support
Textbooks and References: 

1. ‘Bioinorganic Chemistry’ (SP’ Coursebook Series for Postgraduates) (in Chinese), Eds. Zi-Jian Guo and Wei-Yin Sun, 2006, Science Publishers;

2.  ‘Principles of Bioinorganic Chemistry’, S. J. Lippard and J. M. Berg, 2000, Peking University Press; 

3.  ‘Coordination Chemistry’ (Chapter 3, in Chinese), Wei-Yin Sun, 2004, Chemical Industry Press; 
4. PNAS, 2003, 100, No7: Bioinorganic Chemistry Special Feature: At the interface of inorganic chemistry and biology.  

5. ‘Bioinorganic Chemistry’ (in Chinese), Ed. Kui Wang etc., 1988, Tsinghua University Press.

Instructor: Wei-Yin Sun

Course Evaluation: Examination or writing a report

Program Designer: Wei-Yin Sun

课程：高分子结构研究法

课程编号：070305C01
课程类型： C
学时：40
学分：3

适用专业：化学（包括高分子化学与物理）专业的研究生

教学目的：掌握高分子科学的基本知识及表征和分析高分子结构的一些基本方法

对选课学生的要求：在大学阶段修过高分子化学和物理课程

主要内容:

第一章：引言（介绍高分子科学的最新发展状况）

第二章：高分子链的基本结构

第三章：X－光散射（包括广角、小角X－光散射和X－光反射）

第四章：电子显微镜

第五章：原子力显微镜

教学方式：投影或多媒体

教材及参考文献：现代高分子物理 (科学出版社出版)

任课教师：蒋锡群

考核方式：报告或考试

大纲撰写人：蒋锡群

Title：Characterization of polymer structure

Course Number: 070305C01
Course Type：C 
Session: 40
Credit：3

Designed for：Graduate student majoring in Chemistry including Polymer chemistry & Physics.

Objectives: 
This course intends to make students learn the fundament of polymer science and characterization techniques for polymer structure.

Prerequisites: 
The students have taken the course of polymer chemistry and physics in the undergraduate program.

Major Contents:

Chapter 1: Introduction for advances in polymer science

Chapter 2: Basic structures of polymer Chains

Chapter 3:X-ray scattering (wide-angle and small angle scattering and X-ray reflectivity

Chapter 4: Electron microscopy

Chapter 5: Atomic force microscopy

Ways of Instruction: Lectures with multimedia support

Textbooks and References: Modern polymer physics

Instructor: Jiang Xiqun

Course Evaluation：Report or examination

Program Designer：Jiang Xiqun

课程名称：分布式系统

课程编号：081202B01

课程类型：B
学    时：40
学    分：3

适用专业：计算机软件与理论；计算机应用

教学目的：介绍分布式系统的概念，以及使分布式系统得以运行的算法和技术。

对选课学生的要求：操作系统；计算机网络；程序设计语言C或Java

主要内容：课程主要介绍分布计算系统的基本概念和设计方法，不仅教授分布系统的基础理论知识，还强调如何应用所学构造实际的分布系统，
主要章节：

引言

通信机制

进程及移动代码

命名机制

同步

一致性和复制

容错

安全性

教学方式：讲授与讨论

教材及参考文献：

任课教师：茅兵
考核方式: 课程成绩取决于两个作业和期末考试。两个作业分别占总成绩的10%和20%，考试占70%。任何欺骗行为都将导致不及格。

大纲撰写人：茅兵 

Title: Distributed Systems

Course Number: 081202B01

Course Type: B
session: 40

Credit: 3

适用专业：计算机软件与理论；计算机应用

Designed for: Computer Software & Theory; Computer Application

Objectives: 
This course will introduce both the concepts that are fundamental for understanding distributed systems, as well as the algorithms and technologies that make distributed systems possible.
Prerequisites: Operating Systems; Computer Networks; Programming with C/Java

Major Contents: 
This course will introduce the concepts and design of distributed computing systems. It will teach both fundamental and theoretical knowledge as well as systems where the knowledge is applied in practice. 

Main Chapter:

Introduction

Communication mechanisms 

Processes and mobile code 

Naming 

Synchronization 

Consistency and replication 

Fault tolerance 

Security
Additional topics, such as design patterns for specific distributed communication mechanisms, may be covered, depending on the interests of the students and the professor.

Ways of Instruction: Lectures & Discussions

Textbook:
 Andrew S. Tanenbaum and Maarten van Steen, Distributed Systems: Principles and Paradigms, Prentice Hall 2002
Reference: 
George Coulouris etc., Distributed Systems Concepts and Design, 3rd edition, Addison-Wesley, 2001
Instructor: MAO, Bing

Course Evaluation: The course grade will be based on two programming projects and a final exam. The two projects will constitute 10% and 20% of the grade, respectively, while the final 70%. Cheating on any assignment or the exam will result in a failing grade.
Program Designer: MAO, Bing

课程名称：计算机理论导引

课程编号：081202B02

课程类型：B

学    时：50
学    分：3

适用专业：计算机科学与技术

教学目的：通过介绍递归函数，Lambda演算和Turing机来理解计算理论

对选课学生的要求：已修课程“离散数学结构”

主要内容：

本课程介绍了计算模型领域的主要概念，方法和技术，旨在通过介绍递归函数，Lambda演算和Turing机来理解计算理论。本课程讲述如下专题：递归函数、算盘机、Lambda演算、Turing机和Church论题。计算理论是计算机科学的理论基础。  

教学方式：授课与口头答问

教材及参考文献：

M. Sipser, Introduction to the Theory of Computation, PWS P. C. 1997

任课教师：宋方敏
考核方式: 2小时课堂笔试

大纲撰写人：宋方敏

Title: Introduction to the Theory of Computation

Course Number: 081202B02

Course Type: B

Session: 50

Credit: 3

Designed for: Graduate students majoring in Computer Science and Technology.

Objectives: 

The purpose of this course is to introduce Recursive Functions, Lambda Calculus and Turing Machines to understand the theory of computation.

Prerequisites: 

The students have a strong understanding of Arithmetic and a solid background in Logic.

Major Contents:
The course provides an introduction to the main ideas, methods and techniques of the field of computational models. The purpose of this course is to introduce Recursive Functions, Lambda Calculus and Turing Machines to understand the theory of computation. The topics in this course are: Recursive Functions, Abacus Machines, Lambda Calculus, Turing Machines and Church’s Thesis. The theory of computation is fundamental to Computer Science.

Ways of Instruction: Lecture and verbal presentation.

Textbooks and References: 

M. Sipser, Introduction to the Theory of Computation, PWS P. C. 1997.

Instructor: Song Fangmin

Course Evaluation: 2-hour in-class exam

Program Designer: Song Fangmin

课程名称：数据挖掘

课程编号：081203D13

课程类型：D
学    时：60
学    分：3

适用专业：计算机科学与技术

教学目的：
使学生掌握数据挖掘的基本原理，以及常用的数据挖掘预处理、描述、关联、预测等技术。
对选课学生的要求：先修课程：数据结构，数据库，概率统计

主要章节：

第一章：引言

1. 为什么需要数据挖掘

2. 什么是数据挖掘

3. 挖掘什么样的数据

4. 数据挖掘的功能

5. 挖掘结果的评价

6. 数据挖掘与隐私

第二章：数据仓库和联机分析处理

1. 什么是数据仓库

2. 多维数据模型

3. 数据仓库的结构

4. 数据仓库的实现

5. 数据仓库与数据挖掘

第三章：数据预处理

1. 为什么要进行预处理

2. 数据净化

3. 数据集成和转换

4. 数据约简

第四章：概念描述

1. 什么是概念描述

2. 数据泛化

3. 类概述

4. 类比较

5. 描述统计量

第五章：关联规则

1. 什么是关联规则

2. 布尔关联规则挖掘

3. 多层关联规则挖掘

4. 多维关联规则挖掘

5. 约束关联规则挖掘

第六章：预测

1. 什么是分类，什么是回归

2. 预测的一般流程

3. 性能评价

4. 决策树

5. 贝叶斯分类器

6. 神经网络

7. 其他分类方法

8. 回归方法

第七章：聚类

1. 什么是聚类

2. 数据类型

3. 划分方法

4. 层次方法

5. 基于密度的方法

6. 基于格的方法

7. 基于模型的方法

教学方式：课堂讲授、作业实习

教材及参考文献：
教材：J. Han and M. Kamber. Data Mining: Concepts and Techniques, Morgan Kaufmann, 2001；
主要参考书目：1) I. H. Witten and E. Frank. Data Mining: Practical Machine Learning Tools and Techniques with Java Implementations, Morgan Kaufmann, 2000. 2) D. Hand, H. Mannila, and P. Smyth. Principles of Data Mining, MIT Press, 2001.

任课教师：周志华

考核方式：50%考试 + 50%课程大作业

大纲撰写人：周志华

Title: Data Mining

Course Number: 081203D13

Course Type: D
Session: 60
Credit: 3

Designed for: Graduate students majoring in Computer Science & Technology.

Objectives:
 This course is designed to help the students learn the basic principles of data mining, and some popular data mining techniques including preprocessing, description, association, prediction, etc.

Prerequisites: 
The students have learned the courses: Data structure, database, probability and statistics.

Main Chapters:

Chapter 1: Introduction

1. Why data mining

2. What is data mining

3. Which kind of data can be mined

4. Functionalities of data mining

5. Evaluation of data mining results

6. Data mining and privacy

Chapter 2: Data warehouse and OLAP

1. What is data warehouse

2. Multidimensional data model

3. Structure of data warehouse

4. Implementation of data warehouse

5. Data warehouse and data mining

Chapter 3: Data preprocessing

1. Why preprocessing

2. Data cleaning

3. Data integration and transformation

4. Data reduction

Chapter 4: Concept description

1. What is concept description

2. Data generalization

3. Class characterization

4. Class comparison

5. Descriptive statistics

Chapter 5: Association rule

1. What is association rule

2. Boolean association rule mining

3. Multi-level association rule mining

4. Multi-dimensional association rule mining

5. Constraint-based association rule mining

Chapter 6: Prediction

1. What is classification, what is regression

2. General workflow of prediction

3. Performance evaluation

4. Decision tree

5. Bayesian classifier

6. Neural networks

7. Other classification methods

8. Regression methods

Chapter 7: Clustering

1. What is clustering

2. Data type

3. Partition methods

4. Hierarchical methods

5. Density-based methods

6. Grid-based methods

7. Model-based methods

Ways of Instruction: Lecture and course project practice

Textbooks and References: 
Textbook: J. Han and M. Kamber. Data Mining: Concepts and Techniques, Morgan Kaufmann, 2001；
Main reference book：1) I. H. Witten and E. Frank. Data Mining: Practical Machine Learning Tools and Techniques with Java Implementations, Morgan Kaufmann, 2000. 2) D. Hand, H. Mannila, and P. Smyth. Principles of Data Mining, MIT Press, 2001.

Instructor: Zhi-Hua Zhou

Course Evaluation: Exam (50%) + Course projects (50%)

Program Designer: Zhi-Hua ZHOU
课程名称：嵌入式系统软件技术

课程编号：080902D09

课程类型：D
学时：32

学分：3

适用专业：计算机软件与理论，计算机应用

教学目的：
系统级嵌入式软件开发技术。通过本课程学习之后，修课学生能够获得在32位嵌入式系统开发板上搭建软件系统的基础知识。

对选课学生的要求：学习过前导课程-嵌入式系统基础。

主要内容：

主要讲授以下内容：[1]嵌入式系统开发要点；[2]实时调度常用算法；[3]用嵌入式Linux操作系统构建嵌入式软件系统；[4]用实时操作系统VxWorks构建嵌入式软件系统；[5]嵌入式系统引导加载程序；[6]驱动程序设计；[7]嵌入式实时系统设计举例。
主要章节：

第1章   概论

1.1 嵌入式处理器结构
1.2 主机和目标机

1.3 嵌入式系统的存储器

1.4 POSIX标准接口

第2章   实时调度常用算法

2.1 基于时钟的调度算法

2.2 基于优先级的调度算法

2.3 最早截止时间优先算法（EDF）

2.4 速率单调算法（RM）

第3章   嵌入式Linux
3.1 Linux基础

3.2 Linux内核

3.3 实时Linux

3.4 Linux汇编语言

3.5 创建嵌入式Linux的步骤

第4章   嵌入式Linux软件开发

4.1 Linux常用工具简介

4.2 交叉工具链的建立

4.3 Linux内核的编译与调试

4.4 Linux引导过程

第5章   VxWorks介绍

5.1 VxWorks与Tornado简介

5.2 VxWorks基本特点

5.3 VxWorks集成开发环境Tornado

5.4 Tornado主要工具

5.5 Vxworks映像文件概述

5.6 Wind内核

5.7 VxWorks组件

5.8 BSP基础知识

第6章   BSP开发

6.1 VxWorks引导顺序与初始化过程
6.2 建立开发环境

6.3 编写BSP Pre-Kernel初始化代码

6.4 使用最小的内核

6.5 目标板代理与安装BSP

6.6 BSP移植实例

第7章   引导加载程序

7.1 引导加载程序的一般构造

7.2 U-Boot概要

第8章   嵌入式系统驱动程序

8.1 嵌入式系统设备驱动程序简介

8.2 Linux设备驱动程序开发实例

第9章   实时多任务软件开发实例

9.1 实时多任务软件的开发方法

9.2 自动售茶机系统架构

9.3 自动售茶机软件设计方案

教学方式: 课堂授课

教材与参考文献：讲义

任课教师：俞建新

考核方式：期终考试

大纲撰写人：俞建新

Title: Software Technology of Embedded System

Course Number: 080902D09

Course Type: D
Session: 32

Credit: 3

Designed for: 
Graduate students majoring in Software technology and theory, Computer Application.

Objectives: 
This course mainly introduces system level software developing technology of Embedded System. Through this course, students get basic knowledge of building software system on 32 bits embedded system board.

Prerequisites: 
Students who have completed study of precursor course that is Embedded System Foundation.

Major contents:

Main teaching contents include [1] the essentials of developing an embedded system, [2] common used algorithms of real-time scheduling, [3] building embedded system software with Linux, [4] building embedded system software with VxWorks, [5] boot-loader of embedded system, [6] device driver design, [7] design instance of embedded real-time system.
Main Chapters:

Chapter 1   Conspectus
1.1 Embedded Processors Architecture
1.2 Host and Target

1.3 Memory of Embedded System
1.4 POSIX Standard Interfaces
Chapter 2   Commonly Used Approaches to Real-Time Scheduling

2.1 Clock-Driven Approach

2.2 Priority-Driven Approach
2.3 Earliest-Deadline-First Algorithm

2.4 Rate Monotonic Algorithm
Chapter 3   Embedded Linux

3.1 The Essentials of Linux

3.2 Linux Kernel
3.3 Real-Time Linux
3.4 Assembly Language of Linux

3.5 Processes for Building Embedded Linux

Chapter 4   Software Development for Embedded Linux

4.1 Introduction of Linux Tools

4.2 Building Cross Tool Chain

4.3 Compiling and Debugging Linux Kernel
4.4 Linux Boot Process

Chapter 5   Introduction of VxWorks

5.1 Brief Introduction of VxWorks and Tornado

5.2 Basic Features of VxWorks

5.3 VxWorks’s IDE Tornado

5.4 Main Tools of Tornado

5.5 The Outline of Vxworks Image Files
5.6 Wind Kernel
5.7 VxWorks Components

5.8 Fundamental Knowledge of BSP

Chapter 6   BSP Development
6.1 VxWorks Boot Sequence and Initialization
6.2 Setting Up Your Development Environment
6.3 Writing the BSP Pre-Kernel Initialization Code
6.4 Using a Minimal Kernel
6.5 The Target Agent and BSP Installation

6.6 BSP Port Instance

Chapter 7   Bootloader

7.1 General Structure of Bootloader
7.2 The Essentials of U-Boot

Chapter 8   Embedded System Device Driver

8.1 Brief Introduction of Embedded System Device Driver

8.2 An Example of Linux Device Driver Development

Chapter 9   An Instance of Real-Time Multi-Task Software Development
9.1 Developing Methods of Real-Time Multi-Task Software
9.2 Auto Tea Selling Machine’s System Framework

9.3 Auto Tea Selling Machine’s Software Design 

Ways of Instruction: Classroom lecture

Textbook and References: Teaching materials
Instructor: Yu JianXin

Course Evaluation: Examination at the end of term

Program designer: Yu JianXin

课程名称：信号检测与参数估计

课程编号：081002C02
课程类型：C
学    时：48
学    分：3

适用专业：电子科学与技术类专业

教学目的：学习信号检测与参数估计的基础理论及其相关的数学知识

对选课学生的要求：
已学习过“信号与系统”、“线性代数”、“复变函数”、“概率论与数理统计”。

主要内容：
本书系统地、循序渐进地介绍了信号处理的基础理论、分析方法以及近年来出现的新的信号处理方法，包括：时域分析、频域分析、时频分析、二阶矩分析、累积量和高阶谱分析、匹配滤波、维纳滤波、卡曼滤波、信号的参量检测、信号的非参量检测、估计的基本理论、功率谱估计。

以本科数学为起点，由浅入深的介绍现代信号处理的数学工具。在重视数学工具的同时，更强调了物理概念，重视模型的提出，对经数学推导得到的结论要从物理上解释清楚。

教学方式：课堂授课，布置一些大型作业，要求做分析、推导和在计算机上模拟。

教材及参考文献：

教材：

1,信号检测与参数估计，陆根源 陈孝桢编著，科学出版社，2004年8月。

参考文献：

1, 非平稳随机信号分析与处理   王宏禹著  国防工业出版社 1999年1月第1版。
2, 现代随机信号与系统分析 沈民奋、孙丽莎著  科学出版社 1998年6月第1版。
3，信号统计分析与处理 沈凤麟、叶中付、钱玉美 中国科学技术大学出版社 2001年3月第1版。
4，现代信号处理 张贤达  清华大学出版社 1995年5月第1版。
5，非平稳信号分析与处理  张贤达、保铮编  国防工业出版社1998年9月第1版。
任课教师：陆根源
考核方式: 平时大作业，期末开卷笔试

大纲撰写人： 陈孝桢

Title:Signal Detection and Parameters Estimation

Course Number: 081002C02
Course Type: C
Session: 48
Credit:3

Designed for: Graduate students majoring in science & technology of electronics.

Objectives: 
This course intends to make students learn and study the fundamental knowledge of signal detection and parameters estimation and the mathematics associated with.

Prerequisites:
 Students have learned the courses of: Signal and system, Linear algebra, Complex function, Probability and mathematical statistics.

Major Contents: 
This course mainly introduces and explains fundamental principle, analyzes new methods of signal processing. The major contents are: time domain analyzing, frequency domain analyzing, time-frequency domain analyzing, second moment analyzing, cumulant and high order spectrum analyzing, matched filter, Wiener filter, Kalman filter, signal parameters detection, signal non-parameter detection, fundamental principle of estimation, power spectrum estimation.

Ways of Instruction: Lectures, do homework and computer simulation, and have a final exam.

Textbooks and References:
Textbook:

Signal dictation and parameters estimation, Gen-yuan Lu, Xiao-zhen Chen, Science Press, Aug2004, 1st edition.

References: 
1.Nonstationary random signal analyzing and processing, Hong-yu Wan, Defense Industry Press, Jan.1999, 1st edition.

2.Modern random signal and system analyzing, Fen-ming Shen, Li-sha Sun, Science Press, June1998, 1st edition.

3.Signal statistical analyzing and processing, Feng-ling Shen, Zong-fu Ye, Yu-mei Qian, Press of University of Science & Technology of China, Mar 2001, 1st edition.

4.Modern signal processing, Xian-da Zhang, Press of Tsinghua University, May 1995,1st edition.

5.Nonstationary signal analyzing and processing, Hong-yu Wan, Defense Industry Press, Jan.1999, 1st edition.

Instructor: Gen-yuan Lu
Course Evaluation: 
Homework and computer simulation during the course and a final examination (open book).

Program Designer: Xiao-zhen Chen

课程名称：嵌入式系统实验

课程编号：080902D09

课程类型：D
学    时：40
学    分：2

适用专业：电路语系统、信号与信息处理、通信工程

教学目的：熟悉和掌握嵌入式技术再操作系统、接口驱动以及应用程序等方面的理论与应用

对选课学生的要求：熟悉微处理器软硬件知识以及嵌入式系统基本概念

主要内容：

  实验一 熟悉嵌入式系统开发环境

实验目的：熟悉嵌入式系统开发环境，为下一步的实验做好准备工作。

实验内容：实验平台为S3C2410开发平台。将开发板连接到Host主机，在主机安装Debian GNU/Linux，熟悉Minicom串口通信软件的使用，通过Minicom观测开发启动信息，分析Linux的启动过程。熟悉建立交叉编译环境，熟悉bootloader使用，熟悉NFS使用。

实验二 bootloader开发

实验目的：了解bootloader的基本功能，熟悉bootloader开发的过程及方法

实验内容：编写SDRAM,Nand Flash初始化程序；编写串口通信程序；编写时钟实验程序；编写MMU实验程序。

实验三 内核编译及裁减

实验目的：掌握内核编译及裁减的方法

实验内容：熟悉内核的Makefile, Config.in, vmlinux.lds等编译配置文件；编译arm linux的内核并下载到开发板上；对内核先进行裁减，然后编译arm linux的内核并下载到开发板上。

实验四 字符设备驱动程序开发

实验目的：开发嵌入式Linux下的基本驱动程序，熟悉嵌入式Linux下驱动程序的开发方法，掌握嵌入式系统的开发过程。深化对中断的理解。

实验内容：了解Linux字符驱动程序，并自己动手编写一个字符设备驱动，驱动开发板的功能按键，LED发光二极管等。功能按键按下时，可以检测到并打印相应信息，通过某种约定方式使LED发光。

实验五 网络驱动程序开发

实验目的：了解并掌握网络驱动程序开发

实验内容：了解内核中网络部分的体系构架，了解网卡驱动程序的编写方法，编写CS8900网卡驱动程序。

实验六 移植嵌入式应用程序

实验目的：了解嵌入式应用程序的移植方法，编写简单的嵌入式应用程序。

实验内容：熟悉Linux下的C及C++编程；移植嵌入式Web服务器，编写简单的CGI程序，实现通过Web方式对嵌入式平台的配置。

教学方式：实验

教材及参考文献：

1. 微处理器与嵌入式系统，作者：方元、彭成磊，2004年，南京大学电子科学与工程系讲义。
2. 嵌入式系统----采用公开源代码和StrongARM/Xscale处理器，作者：毛德操、胡希明，2003年，浙江大学出版社。
3. ARM&Linux嵌入式系统教程，作者：马忠梅等，2004年，北京航空航天大学出版社。
4. 深入理解Linux内核(第二版)，作者：DANIEL P.BOVET & MARCO CESATI，翻译：陈莉君等，2004年，中国电力出版社。
5. Linux设备驱动程序(第二版)，作者：Alessandro Rubini，Jonathan Corbet，翻译：魏永明等，2004年，中国电力出版社。
任课教师：彭成磊

考核方式：考察

大纲撰写人：彭成磊

Title: Embedded System Experiment

Course Number: 080902D09
Course Type: D
Session: 40
Credit: 2

Designed for: 
Graduate students majoring in Circuit and System, Signal and Information Processing, Communication Engineering.

Objectives: 
This course intends to make students understand embedded technique, environment of the embedded system developing, device driver, and its application.

Prerequisites: 
Students are familiar with microprocessor both software and hardware, and with basic concepts of embedded system.

Major Contents:
Experiment One: Be familiar with the environment of the embedded system developing

Purpose：Be familiar with the environment of the embedded system developing，and be prepared for the next experiments.

Content：
The experiment platform is the S3C2410 developing platform. Connect the developing platform with the host, and install Debian GNU/Linux in the host. Then be familiar with how to use the serial communication software Minicom，and observe the booting information by Minicom and analyze the booting process of Linux. Be familiar with the cross compile environment, the using of the bootloader and the using of the NFS.

Experiment Two: Research of bootloader developing

Purpose：Understand the basic functions and master the developing of bootloader.

Content: Develop the SDRAM, NAND Flash test program, the serial communication program, the clock test program and the MMU test program.

Experiment Three: Research of kernel compiling.

Purpose: Be familiar with the Makefile, Config.in, vmlinux.lds and so on. Compile the arm linux kernel and download it to the developing board, and reduce the size of kernel image. 

  Experiment Four: Development of character device drivers

Purpose: Develop the basic drivers in embedded Linux. Be familiar with the developing method of drivers in embedded Linux. Master the process to develop the embedded system. Understand the interrupt deeply.

Content: Comprehend Linux character device drivers, and write a character device driver by oneself. Drive the function keys, LED and so on in the developing platform. Detect and print corresponding information as soon as the function keys pressed. Make the LED brighten by some way promissory.

Experiment Five: Developing of the network driver

Purpose: Research the developing of the network driver

Content: Be familiar with the architecture of network subsystem and how to develop a network dirver; then develop the CS8900 network card driver.

Experiment Six: Porting the embedded applications

Purpose: Be familiar with the way of porting embedded applications, developing a simple embedded application.

 Content: Study the C and C++ program in linux, porting a embedded web server to S3C2410 Platform, develop a simple CGI program which can configure the S3C2410 Platform, such as the network, serial and so on.

Ways of Instruction: Experiment lesson

Textbooks and References:

1. Microprocessor and Embedded system, Author: Fang yuan, Peng chenglei, 2004, Dept. E&E of NJU

2. Embedded system ---- use open source and StrongARM/Xscale processor, Author: Mao decao, Huximing, 2003, Zhejiang University Press

3. ARM & Linux Embedded system course, Author: Ma zhongmei etc., 2004, Beihang University Press.

4. Understanding the linux kernel(II), Author: DANIEL P.BOVET & MARCO CESATI, Translators: Chen lijun etc., 2004, CEPP

5. Linux Device Driver(II), Author: Alessandro Rubini, Jonathan Corbet, Translators: Wei yongming etc., 2004, CEPP

Instructor: Peng chenglei

Course Evaluation: Exam

Program Designer: Peng chenglei

课程名称：网络通信

课程编号：081001C05

课程类型：C
学    时：54
学    分： 3

适用专业：通信专业、电子类

教学目的：

通过学习，让学生把握网络通信体系结构等核心知识，了解网络通信的国际、国内最新动向，并能对涌现的新技术加以分析研究。

对选课学生的要求：计算机网络、通信原理、数据通信

主要内容：

网络通信是通信专业研究生必修的、属计算机网络与数据通信有机融合的应用性前沿信息课程。该课程在基于TCP/IP的层次结构的基础上，注重于研究内容如下：网络传送的基础研究；网络体系架构的研究；IP网络技术的研究；网络融合技术的研究；互通和互操作的研究；控制、管理和运维机制；网络单元的研究；网络协议的研究；网络安全体系和技术研究；测试技术的研究。 
主要章节：

第1章 宽带通信业务和技术概述
第一节 我国通信业现状和最近3年的预计
第二节 我国电信业的发展进入新阶段

第三节 发展宽带IP业务的商业模式

第2章 下一代网络与软交换
第1节 下一代网络（NGN）的基本需求
第2节 软交换的体系结构
第3节 软交换的对外接口及通信协议
第4节 H.248协议简介
第5节 软交换技术发展概况
第3章 IP网中的QoS
  第一节 概述
  第二节 IP网中网元的QoS功能
  第三节 综合服务
  第四节 分级服务的端到端QoS技术
  第五节 虚拟专用网技术与QoS
  第六节 IP电信网的Qos的控制
  第七节 IP网中视频通信的QoS控制
  第八节 MPLS与QoS
第4章 MPLS概述

第1节 MPLS问世背景

第2节 MPLS体系结构解析

第3节 MPLS的核心——LDP

第4节 MPLS的QoS
第5节 MPLS流量工程及相关协议

第6节 MPL与VPN

第7节 MPLS-VPN工作特性

第8节 ATM的MPLS域融入

第5章 IP多媒体通信的核心协议H.323与SIP 

第1节 概述
第2节 H.323
第3节 SIP协议(Session Initiation Protocol)
第6章 IP网安全技术
第1节 概述
第2节 公开密钥基础设施（PKI）
第3节 IP Sec协议
第4节 分层IPSec协议
第5节 防火墙技术
第6节 关于计算机病毒简介 
第7节 电信级IP网的安全性对策 
第8节 数字水印 

第9节 混沌伪随机加密
第7章 网络视频传输
第1节 概述
第2节 网络视频传输拥塞控制
第3节 网络视频传输的误码控制
第4节 利用解码器的后处理
第5节 编码和解码器的交互
第6节 利用LTM预测的视频编码误码恢复技术
第7节 利用UDP的网络视频的鲁棒传输
第8节 H.264视频编码
第9节 MPEG4－FGS
第10节 流媒体在Internet上的视频编码 
第8章 电力线通信PLC技术
第1节 PLC技术概述

第2节 PLC信道分析和模型建立
第3节 PLC的基础调制及其改进
第4节 宽带PLC的扩频SS技术
第5节 宽带PLC的W－OFDM实现

第6节 PLC-HLAN、 -VPN 、-AN的构成及应用
第7节 基于IP的PLC-NET业务融合
第九章  网络通信应用实例

第1节 高速公路宽带通信

第2节 IP可视咨询系统

教学方式：讲课、答疑、讨论

教材及参考文献：

教材：毕厚杰、陈启美、方晖，《IP宽带通信网络技术》，北京邮电大学出版社，2004

参考文献：

1．赵慧玲等，《以软交换为核心的下一代网络技术》，人民邮电出版社。
2．蔡皖东，《多媒体通信技术》，西安电子科技大学出版社。
3．毕厚杰、汪涛，《宽带IP和视频接入技术》，北邮出版社，2002。
4．糜正琨，《IP网络电话技术》，邮电出版社，2001。
5．张贤达，保铮，《通信信号处理》，国防工业出版社，2000。
6．C-H Wu And J.D. Irwin, Emerging Multimedia Computer Communication Technologies, Prentice-Hall: Upper Saddle River, New Jersey, 1998.
任课教师：陈启美、方晖
考核方式: 考试

大纲撰写人：陈启美、方晖

Title: Network Communication

Course Number: 081001C05

Course Type: C
Session: 54

Credit: 3

Designed for: Graduate students majoring in communication, electronics.

Objectives:
The objective of this course is to bring up students who can grasp the key idea of network communication structure, catch up its evolution in home country and overseas, and be able to study techniques which come forth recently.

Prerequisites:
 Students have learned the courses: computer network, principle of communication, data communication.

Major Contents:
Network communication is a compulsory course for graduate students of communication. It is amalgamation of computer network and data communication. Based on TCP/IP administrative levels structure, this course focus on the followings: basic study on network transmission, study on network system frame, study on IP network technology, study on network amalgamation technology, study on mutual connect and mutual operation, mechanism of control, management and maintenance, study on network unit, study on network protocol, study on network security system and technology, study on test technology.
Main Chapters:

Chapter 1 Introduction to Wideband communication operation and technology

1.1 Status quo of national communication field and forecast in 3 years

1.2 New stage of development of national communication field
1.3 Commercial mode of wideband IP operation development
Chapter 2 Next generation network and soft switch
2.1 Basic reqirement for next generation network (NGN)
2.2 System structure of soft switch
2.3 Outer interface and communication protocol of soft switch

2.4 Brief introduction H.248 protocol 

2.5 General situation of development of soft switch
Chapter 3 Qos in IP network
3.1 Introduction

3.2 Qos fuction of unit in IP network

3.3 Synthesis service
3.4 End to end QoS technology of hierarchical service

3.5 Virtual Private Network technology and QoS
3.6 Qos control of IP telecommunication network

3.7 Qos control of video communication in IP network

3.8 MPLS and QoS
Chapter 4 Introduction to MPLS
4.1 Background of MPLS come out
4.2 resolution of MPLS system structure

4.3 Core of MPLS((LDP

4.4 Qos of MPLS
4.5 MPLS flux engineering and related protocols

4.6 MPL and VPN

4.7 Characteristic of MPLS-VPN 

4.8 ATM introjecting in MPLS field

Chapter 5 Core protocol of IP multimedia communication((H.323 and SIP 

5.1 Introduction

5.2 H.323
5.3 Session Initiation Protocol
Chapter 5 IP network security technology

6.1 Introduction

6.2 Public Key Infrastructure (PKI)
6.3 IP Sec protocol
6.4 Hierarchical IPSec protocol

6.5 Water wall technology

6.6 Brief introduction about computer virus 
6.7 Security countermeasure of telegraphic level IP network 
6.8 data watermark 

6.9 Chaos pseudoradom encrypt

Chapter 7 Network video transmission
7.1 Introduction

7.2 Congestion control of network video transmission
7.3 errorcode control of network video transmission
7.4 Post processing with decoder

7.5 Mutual in coder and decoder

7.6 Video coder errorcode recover technology with LTM forecast

7.7 Network video robust transmission with UDP
7.8 H.264 video coder

7.9 MPEG4－FGS
7.10 Video coder of Streaming Media for Internet 
Chapter 8 Power line communication (PLC) technology
8.1 Introduction to PLC technology

8.2 Analsis of PLC channel and model setup

8.3 Basic modulation in PLC and its improvement

8.4 Spread Spectrum (SS) technology in Wideband PLC
8.5 Realization of W－OFDM in wideband PLC
8.6 Constitution and application of PLC-HLAN, -VPN, -AN
8.7 PLC-NET operation amalgamation based on IP 
Chapter 9 Application examples of network communication

9.1 Wideband communication in highway
9.2 IP video consultation system

Ways of Instruction: Lectures, explaining doubtful points, discussions.

Textbooks and References:
Textbook: Bi Houjie, Chen Qimei, Fang Hui, IP wideband communication network technology, Beijing University of Posts and Telecommunications, 2004.

References:
1．Zhao Huining et al., Next generation network technology with core of soft switch, Posts and Telecom Press

2．Cai Wandong, Multimedia communication technology, Xidian University Press.

3．Bi Houjie, Wang Tao, wideband IP and video frequency connect technology, Beijing University of Posts and Telecommunications, 2002.

4．Mi Zhenggun, IP network telephone technology, Posts and Telecom press, 2001.

5．Zhang Xianda, Bao Zheng, Communication Signal Processing, National Defence Industry Press, 2000.

6．C-H Wu And J.D. Irwin, Emerging Multimedia Computer Communication Technologies, Prentice-Hall: Upper Saddle River, New Jersey, 1998.

Instructor: Chen Qimei, Fang Hui 

Course Evaluation: Examination

Program Designer: Chen Qimei, Fang Hui

课程名称：自适应信号处理

课程编号：081002C04
课程类型：C
学    时：54
学    分：3

适用专业：
信号处理、通信工程、电路与系统、智能系统、语音处理、生物医学工程以及相关专业

教学目的：
自适应信号处理是信息科学中信号与信息处理学科的一个重要分支学科，在雷达、通信、声纳、图像处理、计算机视觉、生物医学工程和语音信号处理等领域有着极其重要的应用。通过本课程的学习，掌握自适应信号处理的基本原理、主要算法、自适应滤波器的设计以及在相关领域的应用

对选课学生的要求：已修数字信号处理、随机过程等课程

主要内容：
介绍自适应信号处理的数学基础、基本理论、基本方法以及近年来该领域的新理论、新技术和新应用。包括基本电路与系统的性能，最小均方算法和最小二乘法等自适应算法，维纳滤波和卡尔曼滤波等自适应滤波器，自适应横向滤波器，自适应格型滤波器，自适应递归滤波器，频域和子带自适应滤波器。设计性实验包括噪声抑制、回声抵消和自适应波束形成等。
主要章节：

第1章 随机过程及模型 

第2章 维纳滤波器 

第3章 线性预测 

第4章 最速下降法 

第5章 最小均方算法 

第6章 归一化最小均方自适应滤波器 

第7章 频域自适应滤波器与子带自适应滤波器 

第8章 最小二乘法 

第9章 递归最小平方算法 

第10章 卡尔曼滤波器 

第11章 平方根自适应滤波器 

第12章 阶递归自适应滤波器 

第13章 有限精度效应 

第14章 时变系统跟踪 

第15章 采用无限脉冲响应结构的自适应滤波器 

第16章 盲反卷积
第17章 反向传播学习
教学方式：讲课48＋实验教学6

教材及参考文献：

《自适应滤波器原理》（第四版）英文原版 美 Simon Haykin 著

《自适应信号处理》 沈福民 编著  西安电子科技大学出版社 2001

任课教师：张兴敢 教授
考核方式: 笔试+实验

大纲撰写人：张兴敢 教授

Title: Adaptive Signal Processing 

Course Number:081002C04
Course Type: C
Session: 54
Credit: 3

Designed for: 
Graduate students major in Signal Processing, Communication Engineering, Circuit and System, Intelligent System, Speech Processing, Biomedical engineering and so on.

Objectives: 
Adaptive signal processing is the most important branch of the signal and information processing, and it plays more and more important roles in the applications such as the radar, communication, sonar, imaging processing, computer vision, biomedical engineering and speech processing. So it is useful for graduate students to master the basic principles and primary algorithms of adaptive signal processing as well as the design of adaptive filters and the applications in relative fields.

Prerequisites: 
The students must have completed the course of principles of digital signal processing and stochastic process in advance.

Course Description: 
In this course the mathematical fundaments, basic structures, fundamental algorithms of adaptive signal processing will be presented, and the new methods, technologies and applications in this field will be introduced too. The content covers from the performance of the basic circuit and systems, the adaptive signal-processing algorithms (both the LMS and the LS will be covered in detail) to the various adaptive filters, such as the  wiener filter, kalman filter, transversal filter, lattice filter, recursive filter, and the frequency and subband adaptive filter. During the course, the students will have the opportunity to program the adaptive algorithms, such as noise suppression, echo cancellation, and adaptive beamforming.
Main Chapters:

Chapter 1 Stochastic Processes and Models 

Chapter 2 Wiener Filters 

Chapter 3 Linear Prediction 

Chapter 4 Method of Steepest Descent 

Chapter 5 Least-Mean-Square Adaptive Filters 

Chapter 6 Normalized Least-Mean-Square Adaptive Filters 

Chapter 7 Frequency-Domain and Subband Adaptive Filters 

Chapter 8 Method of Least Squares 

Chapter 9 Recursive Least-Squares Adaptive Filters 

Chapter 10 Kalman Filters 

Chapter 11 Square-Root Adaptive Filters 

Chapter 12 Order-Recursive Adaptive Filters 

Chapter 13 Finite-Precision Effects 

Chapter 14 Tracking of Time-Varying Systems 

Chapter 15 Adaptive Filters Using Infinite-Duration Impulse Response Structures 

Chapter 16 Blind Deconvolution
Chapter 17 Back-Propagation Learning
Ways of Instruction: Lectures (48 hours) and experiments (6 hours)

Required Textbooks:
Adaptive Filter Theory, Fourth Edition, Simon Haykin

Adaptive Signal Processing, Shen Fu Min, Xidian publishing house,2001

Instructor: Prof. Zhang Xinggan

Course Evaluation：Final comprehensive exam including the experiment performance.

Program Designer: Prof. Zhang Xinggan

课程名称：医学成像原理与技术

课程编号：083100C01
课程类型：C
学    时：60
学    分：3
适用专业：生物医学工程

教学目的：
本课程的目的是使学生获得关于医学成像原理与技术的基本概念。帮助研究生掌握医学成像技术的领域范围，知道医学成像能做什么和不能做什么。为达此目的，本课程在理论和算法之间做了很好的均衡。通过本课程的学习，研究生不仅能够学习到超声、CT、磁共振等医学成像模式的原理和算法，还能了解由于这些原理和算法的自身的局限所带来的伪像的产生机制和评估方法。使学生切实掌握先进实用的医学成像技术。

对选课学生的要求：信号处理、图像处理、计算机程序设计

主要内容：
本课程覆盖医学成像的如下几个方面：第2章和第3章给出了医学成像技术中所涉及的数学基础和相关理论；第4章到第6章介绍如何将此理论应用于具体的医学成像模式之中，如超声（ultrasound）、计算机断层扫描（CT）和磁共振（MRI）。第7章到第8章介绍了医学成像重建技术的一些前沿知识和目前研究的热点。
主要章节：

第1章 前言

第2章 信号处理基础

2.1 一维信号处理

2.2 图像处理

2.3 参考文献

第3章 非衍射源重建算法

3.1 线积分与投影

3.2 傅立叶切片定理

3.3 平行投影重建算法

3.4 扇型投影重建

3.5 有限视场扇型束重建

3.6 三维重建

3.7 书目

3.8 参考文献

第4章 投影数据测量－非衍射情况

4.1 X-线断层扫描

4.2 发射计算机断层扫描成像

4.3 超声计算机断层扫描成像

4.4 磁共振成像

4.5 书目

4.6 参考文献

第5章 CT图像中的伪像与噪声

5.1 伪像

5.2 重建图象中的噪声

5.3 书目

5.4 参考文献

第6章 衍射源断层成像

6.1 衍射投影

6.2 波方程的近似

6.3 傅立叶衍射定理

6.4 衍射源的插值与反向传播滤波算法

6.5 局限性

6.6 重建算法的估计

6.7 实验的局限性

6.8 书目

6.9 参考文献

第7章 算术重建算法

7.1 图象与投影表达

7.2 算术重建技术

7.3 同步迭代重建技术

7.4 同步算术重建技术

7.5 书目

7.6 参考文献

第8章 反射断层扫描成像

8.1 前言

8.2 B-型成像

8.3 反射断层扫描成像

8.4 点发送/接受反射断层扫描成像

8.5 书目

8.6 参考文献

教学方式：上课＋课程设计
教材及参考文献：
Principles of Computerized Tomographic Imaging，Avinash C. Kak and Malcolm Slaney, IEEE Press.
任课教师： 
考核方式: 考试+论文+课程设计
大纲撰写人：何爱军

Title: Principle and Technique of Medical Imaging

Course Number: 083100C01
Course Type: C
Session: 60
Credit: 3
Designed for: Biomedical Engineering

Objectives: 
The purpose of this course is to provide a tutorial overview on the subject of principle and technique of medical imaging. We expect the course to be useful for graduate students for gaining an understanding of what can and cannot be done with medical imaging. Toward this end, we have tried to strike a balance among purely algorithmic issues, topics dealing with how to generate data for reconstruction in different domains (such as ultrasound, CT, and MRI) and artifacts inherent to different data collection strategies.
Prerequisites:
 Students have learned the courses: Signal Processing, Image processing, Computer program design.

Major Contents:

This course covers three aspects of medical imaging: Chapters 2 and 3 describe the mathematical principles and the theory. Chapters 4 and 5 describe how to apply the theory to actual problems in medical imaging, such as ultrasound, CT, and MRI. Finally, Chapters 6, 7, and 8 introduce several variations of medical imaging that are currently being researched.

Chapter 1 Introduction

Chapter 2 Signal Processing Fundamentals

2.1 One-Dimensional Signal Processing

2.2 Image Processing

2.3 References

Chapter 3 Algorithms for Reconstruction with Nondiffracting Sources

3.1 Line Integrals and Projections

3.2 The Fourier Slice Theorem

3.3 Reconstruction Algorithms for Parallel Projections

3.4 Reconstruction from Fan Projections

3.5 Fan Beam Reconstruction from a Limited Number of Views

3.6 Three-Dimensional Reconstructions

3.7 Bibliographic Notes

3.8 References

Chapter 4 Measurement of Projection Data--The Nondiffracting Case

4.1 X-Ray Tomography

4.2 Emission Computed Tomography

4.3 Ultrasonic Computed Tomography

4.4 Magnetic Resonance Imaging

4.5 Bibliographic Notes

4.6 References

Chapter 5 Aliasing Artifacts and Noise in CT Images

5.1 Aliasing Artifacts

5.2 Noise in Reconstructed Images

5.3 Bibliographic Notes

5.4 References

Chapter 6 Tomographic Imaging with Diffracting Sources

6.1 Diffracted Projections

6.2 Approximations to the Wave Equation

6.3 The Fourier Diffraction Theorem

6.4 Interpolation and a Filtered Backpropagation Algorithm for Diffracting Sources

6.5 Limitations

6.6 Evaluation of Reconstruction Algorithms

6.7 Experimental Limitations

6.8 Bibliographic Notes

6.9 References

Chapter 7 Algebraic Reconstruction Algorithms

7.1 Image and Projection Representation

7.2 ART (Algebraic Reconstruction Techniques)

7.3 SIRT (Simultaneous Iterative Reconstructive Technique)

7.4 SART (Simultaneous Algebraic Reconstruction Technique)

7.5 Bibliographic Notes

7.6 References

Chapter 8 Reflection Tomography

8.1 Introduction

8.2 B-Scan Imaging

8.3 Reflection Tomography

8.4 Reflection Tomography with Point Transmitter/Receivers

8.5 Bibliographic Notes

8.6 References

Ways of Instruction: Lecture & Course Design
Textbooks and References: Principles of Computerized Tomographic Imaging，Avinash C. Kak and Malcolm Slaney, IEEE Press
Instructor: 

Course Evaluation：Test & Term Paper & Course Design
Program Designer: He Aijun 

课程名称：通信系统工程

课程编号：080902C03
课程类型：C

学    时：60
学    分：3

适用专业：通信与信息系统、信息与信号处理、电路与系统

教学目的：
为通信、电子专业研究生提供现代通信系统和工程方面的最新知识（技术和原理），接近行业实际，了解最新动态，拓展知识面，为今后的工作和研究奠定基础。

对选课学生的要求：要求先修课程：本科“通信原理”

主要内容：

包括三部分，现代通信技术：如DAB,HDTV,现代数字调制技术，图像压缩编码技术等通信系统： 光纤通信系统，卫星通信系统，移动通信系统，微波通信系统通信网络：MPLS,SDH,ATM,软交换，传统电信网，分组交换网，宽带网，接入网
上述内容，每周一个专题，相当于一章。课堂上以介绍梗概、基本架构和基础知识。课后要求阅读相应的资料和专著。

教学方式：课堂讲授、专题介绍、研讨

教材及参考文献：

[1]（美）Uyless Black，《现代通信最新技术》，清华大学出版社，1998

[2]  John  G. Proakis，《Digital Communication》，McGraw Hill，1995

[3]  Williams Stallings，《数据通信与计算机通信》，清华大学出版社，1997

[4]  Theodore  S. Rappaport, 蔡涛等译，《无线通信原理与应用》，电子工业出版社，1999

[5]  周正等，《通信工程新技术实用手册》，北京邮电大学出版社，2002

[6]  Gerd Keiser， 李玉权译， Optical Fiber Communications,3e，电子工业出版社，2002年

[7]  Simon Haykin, 沈连丰译  Communication System,4e, 电子工业出版社，2002年

任课教师：徐家恺
考核方式: 笔试或阅读报告

大纲撰写人:徐家恺

Title : Communication System Engineering

Course Number: 080902C03
Course Type: C

Session: 60
Credit: 3

Designed for: 
Graduate students majoring in Communication and Information System, Information and Signals Processing, Circuit and System.

Objectives: 
This course provides the newest knowledge (the technologies and their principles) for graduate students of communication and electronics engineering for contacting newest trends, spread contents of knowledge in order to construct a fundamental in work and study for the future. 

Prerequisites:
Students have learned the undergraduate course: “Principles of Communication”.

Major Contents: Tree parts are included:


Modern communication technologies: DAB, HDTV, Modern digital modulation technologies, Image compression coding technology, etc.
Communication system: Optical fiber communication system, Satellite communications system, Mobile communications system, Microwave communications system.
Communication network: SDH,ATM, MPLS, Software exchanging, Telecommunication network, Package exchanging network, Wideband network, Access network.

There is a topic every week in classroom. It mainly introduces the concepts, framework and basic knowledge. After class the plentiful materials will be required to read. 
Ways of Instruction: Lecture, Introduction on topics, Discussions.

Textbooks and References:
[1]（美）Uyless Black，《现代通信最新技术》，清华大学出版社，1998

[2]  John  G. Proakis，《Digital Communication》，McGraw Hill，1995

[3]  Williams Stallings，《数据通信与计算机通信》，清华大学出版社，1997

[4]  Theodore  S. Rappaport, 蔡涛等译，《无线通信原理与应用》，电子工业出版社，1999

[5]  周正等，《通信工程新技术实用手册》，北京邮电大学出版社，2002

[6]  Gerd Keiser， 李玉权译， Optical Fiber Communications,3e，电子工业出版社，2002年

[7]  Simon Haykin, 沈连丰译  Communication System,4e, 电子工业出版社，2002年

Instructor: Xu Jiakai

Course Evaluation: Written Exam or Reading Report.

Program Designer: Xu Jiakai

课程名称：声辐射原理

课程编号：070206C02

课程类型：C
学    时：40
学    分：2

适用专业：声学、声信号处理

教学目的：学习声辐射的相关理论和数值计算方法 

对选课学生的要求：《声学基础》

主要内容：

《声辐射原理》包括两部分：一是通过简单规则形状的点、球、柱和面声源来介绍声辐射的各种理论分析方法，二是针对复杂形状声源辐射，介绍有限元、边界元和统计能量分析方法等数值计算方法。在课程中，将介绍格林函数、自相关函数，勒让得函数和球贝塞耳函数等特殊函数，同时练习格林函数法、曲面坐标变换法、虚源法、长波和短波极限分析等方法。利用所学方法来练习解决一些实际问题，如剧烈运动流体的声辐射、振动的电线、活塞、自由悬挂的圆盘和飞机螺旋桨等的声辐射。课件用英文，具体如下

L1: Point sources I

L2: Point sources II

L3: Sphere I 

L4: Sphere II

L5: Cylinders

L6: Plane source I

L7: Plane source II

L8: FEM (Ansys) 

L9: BEM (Sysnoise)

L10: SEA (Autosea)

教学方式：讲课和研讨

教材及参考文献：(均为英文)

Textbook: P. Morse, K.Ingard, "Theoretical acoustics" (Chapter 7)

References:

Introductory acoustics and vibration books

F. Fahy, "Foundations of engineering acoustics"

L. Beranek, "Acoustics"

L. Kinsler et al. "Fundamentals of acoustics"
D. Bies D. et al., Engineering Noise Control (3nd edition)

Advanced acoustics and vibration books

A. Pierce, "Acoustics"

A. Dowling, J.Ffowcs Williams, "Sound and sources of sound"

F. Fahy, "Sound and structural vibration"

P. Morse, K.Ingard, "Theoretical acoustics"

Wave mechanics

L. Cremer, M.Heckl, "Structure-borne sound"

Random vibrations and spectral analysis

J. Bendat, A.Piersol, "Engineering applications of correlation and spectral

Reference texts and handbooks

L. Beranek, I.Ver, "Noise and vibration control engineering"

FEM related books

O. Zienkiewicz, "The Finite Element method"

R. Cook, "Concepts and applications of FEA"

M. Petyt, “Introduction to Finite Element Vibration Analysis”

BEM related books

P. Banerjee “Boundary Element Methods in Engineering”

SEA specific books

R. Lyon, R.DeJong, "Theory and application of SEA", 2nd Edition
ANC specific books

P. Nelson et al., Active Control of Sound
任课教师：邱小军
考核方式: 笔试和报告

大纲撰写人：邱小军

Title: The Principle of Sound Radiation 

Course Number: 070206C02

Course Type:  C
Session: 40
Credit: 2

Designed for: Graduate students majoring in Acoustics and Audio Signal Processing.

Objectives: 
Students have learned the theoretical methods and numerical techniques for sound radiation.
Prerequisites: 《Fundamentals of acoustics》
Major Contents:
This course will introduce the principle of sound radiation, which includes the theoretical analysis methods for point, spherical, cylindrical and planar sources, and the numerical techniques, such as FEM, BEM and SEA, for complicate sources. Several special functions such as Green functions, Autocorrelation function, Legendre functions, and Spherical Bessel functions will be used and several methods such as Green’s method, Curvilinear coordinates, Image source, Analytical method for long and short wave limits are going to be practiced. Several practical problems will be solved with the described methods, such as the sound radiation from a region of violent fluid motion, the sound radiation from a vibrating wire and the transient radiation from a piston, a freely suspended disk and an aircraft propeller. The followings are the contents of the course. 

L1: Point sources I

L2: Point sources II

L3: Sphere I 

L4: Sphere II

L5: Cylinders

L6: Plane source I

L7: Plane source II

L8: FEM (Ansys) 

L9: BEM (Sysnoise)

L10: SEA (Autosea)
Ways of Instruction: Lecturing and discussion 

Textbooks and References:
Textbook: P. Morse, K.Ingard, "Theoretical acoustics" (Chapter 7)

References:

Introductory acoustics and vibration books

F. Fahy, "Foundations of engineering acoustics"

L. Beranek, "Acoustics"

L. Kinsler et al. "Fundamentals of acoustics"
D. Bies D. et al., Engineering Noise Control (3nd edition)

Advanced acoustics and vibration books

A. Pierce, "Acoustics"

A. Dowling, J.Ffowcs Williams, "Sound and sources of sound"

F. Fahy, "Sound and structural vibration"

P. Morse, K.Ingard, "Theoretical acoustics"

Wave mechanics

L. Cremer, M.Heckl, "Structure-borne sound"

Random vibrations and spectral analysis

J. Bendat, A.Piersol, "Engineering applications of correlation and spectral

Reference texts and handbooks

L. Beranek, I.Ver, "Noise and vibration control engineering"

FEM related books

O. Zienkiewicz, "The Finite Element method"

R. Cook, "Concepts and applications of FEA"

M. Petyt, “Introduction to Finite Element Vibration Analysis”

BEM related books

P. Banerjee “Boundary Element Methods in Engineering”

SEA specific books

R. Lyon, R.DeJong, "Theory and application of SEA", 2nd Edition
ANC specific books

P. Nelson et al., Active Control of Sound
Instructor:  Qiu Xiaojun

Course Evaluation: Examination and report.

Program Designer: Qiu Xiaojun

课程名称：非线性声学

课程编号：070206C03
课程类型：C
学    时：2
学    分：2

适用专业：声学

教学目的：
一个目的是向研究生介绍非线性声学的基本理论，另一目的是将这些理论应用到声学的重要领域。

对选课学生的要求：科学和工程专业的研究生，已学过声学基础。

主要内容：

本课程介绍了非线性声学的基本理论及其应用，主要内容包括连续介质力学初步：拉格朗日坐标和欧拉坐标中的连续性方程和运动方程； 流体中声波的非线性传播：理想流体中声波的非线性传播和粘滞流体中有限振幅声波的传播； 流体中有限振幅声波的非线性相互作用：声-声相互作用及声对声散射理论；固体中声波的非线性传播：非线性弹性理论方程，固体中弹性波的相互作用；非线性振动，辐射压力及声悬浮技术。
主要章节：
    引言

1连续介质力学初步
1.1 欧拉坐标与拉格朗日坐标 

1.1.1两种坐标系间的区别
1.1.2两种坐标系间的转换

1.2拉格朗日坐标中的连续性方程和运动方程

1.2.1连续性方程
1.2.2运动方程
1.3欧拉坐标中的连续性方程和运动方程

1.3.1连续性方程
1.3.2运动方程
1.4 物态方程和非线性参量

2流体中声波的非线性传播

2.1 理想流体中的非线性声波动方程
2.1.1欧拉坐标中的非线性声波动方程

2.1.1.1运动方程
2.1.1.2连续性方程

2.1.1.3物态方程

2.1.1.4非线性波动方程

2.1.2拉格朗日坐标中的非线性声波动方程

2.1.2.1运动方程
2.1.2.2连续性方程

2.1.2.3物态方程

2.1.2.4非线性波动方程

2.2理想流体中声波的非线性传播

2.2.1Rieman-Earnshow解
2.2.2波形畸变

2.2.3间断距离

2.2.4Bessel-Fubini解

2.2.5二次谐波声压

2.3粘滞流体中有限振幅声波的传播

2.3.1 Burgers方程
2.3.2 Burgers方程的解

2.3.3逐级近似解
2.3.4严格解

2.3.5 Fay解

2.3.6 Fay解的分析

2.3.7从Burgers方程的解分析波形畸变过程

2.3.8 Blackstock桥函数

3 流体中有限振幅声波的非线性相互作用

3.1 声-声相互作用 
3.2 声对声散射理论

3.2.1 Lighthill 方程
3.2.2 Westervelt 理论

3.2.3关于声对声散射的实验研究

3.3声参量阵

3.3.1两个同轴强声束的声发射
3.3.1.1散射波方程

3.3.1.2散射波强度

3.3.1.3指向性

3.3.2声参量阵的转换效率

4 固体中声波的非线性传播

4.1固体中的线性声学回顾 
4.1.1应变
4.1.2应力

4.1.3广义虎克定律

4.1.4固体中的线性声波方程

4.1.5固体中小振幅声波的传播

4.2非线性弹性理论方程

4.2.1应变
4.2.2各向同性固体的弹性能

4.2.3非线性运动方程

4.3 固体中弹性波的非线性传播

4.4  固体中弹性波的相互作用

5 非线性振动
5.1线性系统回顾
5.2具有非线性恢复力、无阻尼的强迫振动

5.3具有非线性恢复力、有阻尼的强迫振动

5.4分谐频振动

6声辐射压力

6.1瑞利辐射压力
6.2 郎之万辐射压力

6.3声悬浮技术及其应用

    教学方式：授课

    教材及参考文献：

1. 钱祖文，非线性声学，1992。
2. 杜功焕，朱哲民，龚秀芬，声学基础，2001。
3. R.T.Beyer,  Nonlinear Acoustics,  1973。
4. R.T.Beyer,  Nonlinear Acoustics in Fluids,  1984。
5. Mason,  Physical Acoustics,  Vol.2,Part B,1965。
6. L.K.Zarembo & V.A. Krasil’nikov ,Introduction of nonlinear Acoustics,1966.
7. O.V.Rudenko, Theoretical foundations of nonlinear acoustics,1977.
8. 相关文献.
任课教师：刘晓宙,刘杰惠
考核方式: 考试

大纲撰写人： 刘晓宙

Title: Nonlinear Acoustics

Course Number: 070206C03
Course Type: Core Course

Session: 40
Credit:2 
Designed for: Graduate students majoring in Acoustics.

Objectives:
One purpose of the course is to present the graduate students the theories of nonlinear acoustics. Another purpose is to apply these theories to a number of important fields of applied acoustics.

Prerequisites:
The course can be studied by graduate students in science and engineering, who have attended the course of fundamentals of acoustics.

Major Contents:

The course is an introduction on the theory and applications of nonlinear acoustics，including continuous medium mechanics: Formulation of the Wave equations in Lagrangian and Eulerian Coordinates; Nonlinear propagation in fluids: Propagation of sound waves in ideal fluid and propagation of finite amplitude sound waves in viscous fluid; Nonlinear interaction of sound waves in fluids: Interaction of sound with sound, Scattering of sound by sound. Nonlinear Propagation in Solids: Nonlinear elasticity theory, interaction of elastic waves in solids; Nonlinear vibration, Radiation force and acoustic levitation.
Main Chapters:

Introduction
1Continuous medium mechanics
1.1Eulerian and Lagrangian Coordinates 
1.1.1 Difference between the two coordinates
1.1.1 Eulerian Coordinates 
1.1.2 Lagrangian Coordinates 
1.1.2 Transform between the two coordinated

1.2 Formulation of the Wave Equations in Lagrangian Coordinates
1.2.1 Continuity equation 
1.2.2 Equation of motion
1.3 Formulation of the Wave Equations in Eulerian Coordinates
1.3.1 Continuity equation
1.3.2 Equation of motion
1.4 Equation of state and nonlinearity parameter 
2 Nonlinear Propagation in Fluids
2.1 Formulation of the Wave Equations in ideal fluid
2.1.1 Nonlinear wave equation in Eulerian Coordinates 
2.1.1.1 Equation of motion
2.1.1.2 Continuity equation
2.1.1.3 Equation of state
2.1.1.4 Nonlinear wave equation 
2.1.2 Nonlinear wave equation in Lagrangian Coordinates
2.1.2.1 Equation of motion
2.1.2.2 Continuity equation
2.1.2.3 Equation of state
2.1.2.4 Nonlinear wave equation 
2.2 Propagation of sound waves in ideal fluid
2.2.1 Riemann's and Earnshaw Solution of the Wave Equation 
2.2.1 Waveform distortion

2.2.2 Discontinuity distance

2.2.3 Bessel-Fubini Solution
2.2.4 Second harmonic pressure

2.3 Propagation of finite amplitude sound waves in viscous fluid
2.3.1 Burgers' Equation 
2.3.2 Solution of Burgers' Equation 

2.3.2.1 Perturbation Analysis 

2.3.2.2 Exact solution

2.3.2.3 Approximation solution

2.3.2.4 Analysis of Fay solution

2.3.2.5 Analysis of waveform distortion From Burger’equation

2.3.3 Blackstock's Bridging Function 
3 Nonlinear Interaction of Sound Waves in fluids

3.1 Interaction of Sound with Sound 

3.2 Scattering of sound by sound

3.2.1 The Lighthill Equations 
3.2.2 Westervelt theory

3.2.3 Experimental Verification of scattering of sound by sound

3.3 Parametric acoustic arrays
3.3.1 Sound emission from two coaxial strong sound beams

3.3.1.1 Scattering equation
3.3.1.2 Intensity of scattering wave

3.3.1.3 Directivity
3.3.2 Conversion efficiency of parametric acoustic array

4 Nonlinear Propagation in Solids 

4.1 Review of linear acoustics in solids

4.1.1 Strain
4.1.2 Stress
4.1.3 Generalized hooke’law

4.1.4 Linear wave equation in solids

4.1.5 Propagation of small amplitude sound waves

4.2 Theory of nonlinear elasticity 

4.3 Nonlinear propagation of elastic wave in solids

4.4 Interactions of elastic waves in solids

5 Nonlinear vibrations
5.1 Review of linear system

5.2 Forced vibration under nonlinear resilience without damp

5.3 Forced vibration under nonlinear resilience with damp

5.4 Subharmonic vibration

6 Acoustic radiation force

6.1 Rayleigh radiation force

6.2 Langevin radiation force

6.3 Acoustic levitation and its application

Ways of Instruction: Lectures

1. Textbooks and References:
2. Zhuwen qian，Nonlinear Acoustics,1992.
3. Gonghuan Du, Zhemin Zhu, Xiufen Gong, Fundaments of Acoustics, 2001.
4. R.T.Beyer,  Nonlinear Acoustics,  1973.
5. R.T.Beyer,  Nonlinear Acoustics in Fluids,  1984.
6. Mason,  Physical Acoustics, Vol.2,Part B, 1965.

7. L.K.Zarembo & V.A. Krasil’nikov , , Introduction of nonlinear Acoustics, 1966.

8. O.V.Rudenko, Theoretical foundations of nonlinear acoustics, 1977.

9. Related references

Instructor: Xiaozhou Liu, Jiehui Liu
Course Evaluation: Examination

Program Designer: Xiaozhou Liu

课程名称：纳米材料与纳米技术

课程编号：0805D0100
课程类型：D
学    时：60
学    分：3
适用专业：材料科学与工程、物理学、电子科学与技术、化学
教学目的：
学习和掌握纳米科学的基本概念和基本研究方法，了解纳米科学技术的最近进展。
对选课学生的要求：普通物理、量子力学、固体物理的基础知识
主要内容：

纳米科学与纳米技术作为我们这个时代的一个标志性词组，将要和正在创造一次新的工业革命。本课程所讨论的纳米结构，是由纳米尺度(1-100nm)的构造单元所构成的材料和器件。它们具有与通常的宏观物质不同的奇异性质并可以通过对纳米构造单元的基于物理、化学和生物过程的可控组装来设计与合成。本课程包括五个连贯的方面：(1) 纳米科学技术概览；(2) 纳米材料的结构；(3) 纳米结构的制备； (4) 纳米结构的性质；(5) 纳米结构的应用。涵盖了从原子团簇到纳米结构薄膜的基本性质；从纳米结构的自组装到纳米加工和纳米结构表征方法；从原子所主导的表面效应到量子过程所主导的限制效应；以及特定纳米结构的应用和研究进展。
主要章节：

I．纳米科学与纳米技术：概览
1. 纳米科学是什么？

2. 纳米尺度的基本效应

3. 为什么说纳米科学和技术是二十一世纪前期科学、产业和社会发展的关键？

4. 二十世纪以来纳米科学的主要进程；

5. 当前纳米科学与技术研究概览

II: 团簇与纳米粒子

1． 簇与纳米粒子的定义

2． 结构与性质随尺寸的演变

3． 团簇与纳米粒子的表体比

4． 幻数

5． 光吸收与光电子谱

6． 小尺寸系统的热力学与“相变”

7． 富勒烯

III: 纳米结构的制备

1 制备纳米结构的两种途径: “由顶而下”的途径与“由底而上”的途径

2 纳米粒子(团簇)的制备

(1) 气相纳米粒子的合成

(2) 团簇与纳米粒子气相合成的物理基础

(3) 液相合成

(4) 通过湿化学过程合成纳米粒子

(5) 纳米粒子的分散与团聚

(6) 杂交方法

3 纳米粒子组装

(1) 通过自组织过程形成空间图形

(2) 自组装纳米结构

A. 局域物理驱动的; B. 基于化学驱动的; C.基于生物分子驱动的

(3) 固体表面纳米尺度自组装的驱动力

4 一维纳米结构

(1) 纳米管、纳米线/丝、纳米带、纳米……
(2) 纳米线的制备方法及生长机理
   5  二维纳米结构
(1)  超晶格、量子阱

(2) 自组装单层膜

(3) Stranski-Krastanov生长法

(4) 模板(template)引导的自组装

6 “由顶而下”的途径制备纳米结构

(1) 传统的方法及其扩展

(2) 光学曝光

(3) 电子束曝光

(4) 图案转移

(5) 分辨率增强技术

(6) 压印图形转移技术

(7) 扫描隧道显微镜与纳米加工

(8) 原子力显微镜与纳米加工
(9) 原子力显微术中针尖－表面相互作用
(10) 原子和纳米粒子的光操纵
IV:  纳米结构的表征

1．结构表征: TEM, SEM/SPM, XRD
2．自组织纳米结构的定量结构分析

(1) 直接成像

(2)操作于倒空间的散射技术

(3)自相关函数与功率谱密度

3  谱学

(1)光吸收

(2)发光

4 计算机模拟－计算机实验

(1)蒙特卡罗(MC)

(2)分子动力学 (MD)
V：纳米尺度物理基础 

1 纳米结构的电子性质

(1)固体能带的起源

(2)低维体系的电子结构

(3)金属纳米粒子的量子尺寸效应 

(4)量子限制

(5)特征长度和相干长度

(6)Landauer-Büttiker公式
(7)局域场效应

(8)库仑阻塞与单电子学
2 纳米结构的光学性质

(1)表面等离激元共振

(2)近接纳米粒子间表面等离激元增强光学力 
(3)近场光学与亚波长波导

(4)半导体纳米结构的光学性质

3 纳米结构的磁学性质

4 纳米结构的力学性质

VI:  碳纳米管

1 碳基材料中的价键

2 关于碳纳米结构的探索

3 碳纳米管的制备

(1)单壁纳米管 (SWNT)

(2)多壁纳米管 (MWNT)

4 单壁纳米碳管的生长模型

5 碳纳米管的结构

(1)单壁碳纳米管的结构

(2)多壁碳纳米管的结构

6 碳纳米管的电子结构

7 碳纳米管的性质与应用
VII:  纳米技术

1 纳米电子学

(1)永远的“摩尔定律”? 

(2)CMOS技术的主要极限

(3)缩放规则

(4)纳米电子学的概念与技术: SOI, SET, 分子电子学等

2 纳米晶(纳米相)材料

3 纳米催化剂与纳米传感器

4 纳米机械
教学方式：课堂讲授，文献研读，讨论
教材及参考文献：

1. 张立德，牟季美，纳米材料和纳米结构， 科学出版社，北京(2001)。
2. 难波 进等编，王鸣阳等译，纳米技术手册，科学出版社，北京(2005)。
3. Charles P. Poole, Jr., Introduction to Nanotechnology, Wiley-Interscience, New Jersey(2003).

4. Kenneth J. Klabunde(ed.), Nanoscale Materials in Chemistry, Wiley-Interscience, New York (2003).

5. Imry Y. Introduction to mesoscopic physics, Oxford, New York (1997).
6. Todd Steiner, Semiconductor.Nanostructures.for.Optoelectronic.Applications. Artech, House Inc. Norwood (2004).
7. Philip Moriarty, Nanostructured materials, Rep. Prog. Phys. 64 (2001) 297–381.
8. C.N.R. Rao, F.L. Deepak, Gautam Gundiah, A. Govindaraj, Inorganicnanowires, Progress in Solid State Chemistry 31 (2003) 5–147.
9. William A. Goddard, III, Donald W. Brenner, Sergey Edward Lyshevski, Gerald J. Iafrate(ed.), Handbook of Nanoscience, Engineering, and Technology, CRC Press, Boca Raton(2002).
任课教师：韩  民
考核方式: 

大纲撰写人： 韩  民

Title: Nanostructured Materials and Nanotechnology
Course Number: 0805D0100
Course Type:D

Session:60
Credit:3

Designed for: 
Materials Science and Engineering, Physics, Science and Technology of Electronics, Chemistry

Objectives: 
The aim of the course is to introduce the fundamental concepts of nanoscience, the main methods for the nanoscience research, and the progress of the research and development of nanoscience and nanotechnology

Prerequisites: 
The course is meant for university graduates that have basic knowledge in general physics, quantum mechanics, and solid state physics.

Major Contents:
This graduate level course is for those interested in the science and technology of nanostructures, that have been creating a technological revolution in the last decade. The common ground for these materials, and the devices made from them, is that they are constituted of nanometer sized (1-100 nm) building blocks. The properties of such materials are novel and can be engineered by controlling the dimensions of these building blocks and their assembly via physical, chemical or biological methods. This course consists of five parts: An overview of nanoscience and nanotechnology; the structure of nano-scaled materials; the fabrication of nanostructures; Novel properties of nanostructured materials; the application of nanostructures. The main topics include:  science of clusters; small particles, nanowires, thin films, and molecular structures; Fabrication and characterization techniques of nanostructures; self-assembly of nanoscale building blocks; structure-property-correlations in nanostructures; Quantized conductance, semiconductor quantum dots, single electron transistors; Optical properties of nanostructures; novel carbon based materials such as fullerenes and nanotubes; applications especially those related to nanotechnology.
Main Chapters:

I： Nanoscience & Nanotechnology: an Overview
1 What is science and technology at nanoscale.

2 The fundamental effects at nanoscale

3 The impact of nanotechnology to the 21th century

4 History of science and technology at nanoscale
5 A brief introduction of the current progress and the roadmap of nanotechnology 

II: Clusters and nanoparticles

1  Definition of clusters and nanoparticles

2 The evolution of structure and properties with size

3 Surface to volume ratio of clusters
4 Magic number
5 Photo-absorption and photoelectron spectrum

6 Thermodynamics and phase transition of small system

7 Fullerene

III: Approach nanostructures
1 Two Approaches to the Nanostructures: Top-down approach and Bottom – up approach 

2 Nanoparticls(cluster) synthesis

(1) Gas phase synthesis  

(2) Physics for the gas phase synthesis of cluster(nanoparticle)
(3) Clusters from liquid phase
(4) Nanoparticle synthesis by wet chemical routes
(5) Dispersion and Agglomeration of nanoparticles
(6) Hybrid method

3 Nanoparticle Assembly
(1) Spontaneous formation of spatial patterns by self-organization
(2) Examples of self_assembled nanostructures
A. Physical driven; B. Chemical driven; C. Biomolecule driven
(3) Driving Force of the Nanoscale self-Assembly on Solid Surface
4 One-dimensional nanostructures

(1) Nanotube, nanowire, nanobelt and so on
(2) Synthesis and growth mechanism of nanowires  
5 Two-dimensional nanostructures

(1) Superlattice and quantum well
(2) Self-Assembled Monolayers(SAMs)

(3) Stranski-Krastanov growth

(4) Self-assembly from template steering
6 Fabrication nanostructures from top-down approaches
(1) Traditional way and beyond

(2) Photon lithography

(3) Electron beam lithography

(4) Pattern transfer

(5) Resolution-enhancement strategies
(6) Imprinting offer Moore

(7) Scanning tunneling microscopy and nano-fabrication

(8) Atomic force microscopy and nano-fabrication

(9) Tip-sample interaction in the force microscopes
(10) Manipulate by light
IV:  Characterization of Nanostructures
1 Structure characterization: TEM, SEM/SPM, XRD
2 Quantitative analysis of organized nanostructures

(1) Direct imaging
(2) Scattering techniques operating in reciprocal space
(3) Autocorrelation function and power spectral density
3 Spectroscopy
(1) Optical absorption

(2) Luminescence
4 Computer Simulation－computer experiment
(1) Monte Carlo (MC)

(2) Molecular Dynamics (MD) 

V：Basic physics at nanoscale 

1 Electronic properties of nanostructures

(1) Origin of energy band in solids
(2) Electric structures of low-dimensional system

(3) Quantum size effect of metal nanoparticles

(4) Quantum confinement
(5) Characterized length and coherent length
(6) Landauer-Büttiker formua

(7) local field effects
(8) Coulomb blockage and single electronics
2 Optical properties of nanostructures 

(1)  Surface Plasmon resonances  

(2) Surface-plasmon-Enhanced Optical Force between close spaced nanoparticles
(3)  Near field optics and Subwavelength waveguide
(4)  Optical properties of semiconductor nanostructures

3 Magnetic properties of nanostructures 

4 Mechanical properties of nanostructures

VI:  Carbon nanotube

1 Bonds in carbon-based materials

2 The discovery of carbon nanostructures

3 Fabrication of carbon nanotube

(1) Single walled nanotube (SWNT)

(2) Multi-walled nanotube (MWNT)

4 Growth model of SWNT

5 Structure of carbon nanotube

(1) Structure of single-walled carbon nanotube
(2) Structure of multi-walled carbon nanotube
6 Electronic structure of carbon nanotube

7 Properties and applications of carbon nanotube
VII:  Nanotechnology 

1 Nanoelectronics 

(1) Moore’s law forever? 

(2) What are the apparent limits of CMOS technology?
(3) Scaling
(4) Concept and technology for nanoelectronics: SOI, SET, molecular electronics and so on
2 Nanocrystalline (nanophase) materials

3 Nanocatalysis and nanosensor 

4 Mechanism

Ways of Instruction: 
Lectures, discussions, and reading assignments based on the handouts of research papers on selected topics.

1. Textbooks and References:
2. L.D. Zhang，J. M. Mou, Nanoscale Materials and Nanostructures， Science Press，Beijing(2001)

3. Susumu Nanba et al.(ed.), Nanotechnology Handbook, Ohmsha, Ltd, Tokyo(2003)

4. Charles P. Poole, Jr., Introduction to Nanotechnology, Wiley-Interscience, New Jersey(2003).

5. Kenneth J. Klabunde(ed.), Nanoscale Materials in Chemistry, Wiley-Interscience, New York (2003).

6. Imry Y. Introduction to mesoscopic physics, Oxford, New York (1997)
7. Todd Steiner, Semiconductor.Nanostructures.for.Optoelectronic.Applications. Artech, House Inc. Norwood (2004)
8. Philip Moriarty, Nanostructured materials, Rep. Prog. Phys. 64 (2001) 297–381
9. C.N.R. Rao, F.L. Deepak, Gautam Gundiah, A. Govindaraj, Inorganicnanowires, Progress in Solid State Chemistry 31 (2003) 5–147
10. William A. Goddard, III, Donald W. Brenner, Sergey Edward Lyshevski, Gerald J. Iafrate(ed.), Handbook of Nanoscience, Engineering, and Technology, CRC Press, Boca Raton(2002)
Instructor:  Han Min

Course Evaluation：
The grade will depend on a final examination, and a midterm student paper on a selected topic.

Program Designer: Han Min

课程名称：材料的性质－量子力学的理解

课程编号：0805B0200

课程类型：B

学    时  60
学    分：3

适用专业：材料物理，材料化学，材料学。

教学目的：对材料的性质进行统一的量子力学的描述。

对选课学生的要求：大学物理，量子力学。

主要内容：

本课程从量子力学出发对从原子、分子到固体的性质进行统一的描述，从而把材料宏观的性质同构成材料的原子及电子的运动直接关联起来，以图能够在纷繁芜杂的材料性质中抓住核心的知识，这对于应付当前学科发展高度专门化而又交叉化的特点应该有积极意义。本课程分为三个部分。在第一部分描述了人们对物质结微观结构及运动的基本观念及量子力学的基础；第二部分描述了原子、分子、固体以及表面的微观运动的量子力学处理；在此基础上第三部分描述了材料具体的光学、磁学、电学及介电性质。做为补充，最后讨论了运用目前物质观念理解上述性质时遇到的问题和由此发展物质观念的可能性。

主要章节：
第一章 材料

1.1 材料概述

1.2 材料的分类及应用

第二章 物质的微观结构

2.1物质结构及运动的基本观念

2.2量子力学的基本原理

2.3 Schödinger方程的求解

第三章 原子

3.1 概述

3.2氢原子的电子结构

3.3 多电子原子的电子结构

第四章 分子

4.1 概述

4.2 分子中的原子运动

4.3 氢分子的Schödinger方程及解：原子轨道线性组合法

4.4氢分子的Schödinger方程及解：价键方法

4.5 分子中的价键理论

4.6 化学反应

第五章 固体

5.1 概述

5.2 晶体中的原子运动

5.3 晶体中的电子：能带理论

5.4 晶体中的电子：量子化学理论

5.4 能带电子的准经典运动

5.5 金属

5.6 半导体

5.7 离子晶体

5.8 非晶固体

5.9 强关联电子现象及性质

第六章 表面

6.1 表面现象概述

6.2 表面的结构

6.3 表面的原子运动

6.4 表面的电子结构

6.5 分子与表面的作用

6.6 表面化学反应

第七章 光学性质

7.1 宏观光学现象

7.2 光学材料

7.3 辐射的原理

7.4 原子系统

7.5 分子系统

7.6 固体系统

7.7 非线性光学

第八章 磁学性质

8.1 宏观磁学现象

8.2 经典磁理论

8.3 磁性材料

8.4磁矩

8.5 原子磁性

8.6 分子磁性

8.7 固体磁性

第九章 导电性及超导电性

9.1 导电性的宏观描述

9.2 导电性的经典理论

9.3 导电性的量子理论

9.4 分子导电性

9.5 固体导电性

9.6 超导电性基础

第十章 介电及相关性质

10.1 介电性

10.2 压电性

10.3 铁电性

第十一章 物质观念的统一

11.1 物质及运动观念的回顾及问题

11.2 建立意义明确、逻辑一致新物质观念 

教学方式：课堂讲授和讨论

教材及参考文献：教材自编，参考文献：

1. 苏汝铿，量子力学

2. 江元生，结构化学

3. 徐光宪，物质结构

4. 黄昆，固体物理学

5. 冯端，凝聚态物理学

6. Mark Fox, Optical Properties of Solids, Oxford university press, 2001 

7. Stephen Blundell, Magnetism in condensed Matter，Oxford university press, 2001

8. M. O. Desjonquères, and D. Spanjaard, Concepts in surface physics, 2nd ed., Springer-verlag, 1996 

任课教师：陈晓原

考核方式：笔试

大纲撰写人：陈晓原

Title：Properties of Materials－understanding from quantum principles

Course Number：0805B0200

Course Type：B
Session：６０
Credit：3

Designed for: Graduate students majoring in the field of Materials Science 

Objectives：
　　The course aims to provide a unified description of Material properties from quantum mechanics. 

Prerequisites: 
　　Students need to have fundamental knowledge about college physics and quantum mechanics.

Major Contents：
　　This course aims at presenting a coherent description of material properties in a unified way starting from quantum mechanics, so that the macroscopic properties can be related in a straightforward way to the motions of atoms and electrons composed in the materials. It is expected to help students grasp the essentials of numerous theories appeared in many hundreds of books in physics, chemistry and materials science. The course consists of three parts. The first one illustrates the fundamental conceptions of matter and motion and quantum mechanics; the second part treats quantum mechanics of atomic and electronic motions in atoms, molecules and solids as well as surfaces; the third part describes the optical, magnetic, electrical and dielectric properties of atoms, molecules and solids, respectively. As a supplement, it further discusses the problems arisen in understanding the physical properties of materials using the present matter conceptions and possible new developments of the conceptions implied by these problems.

Main Chapters:
Chapt. 1 Materials

1.1 An overview 

1.2 Classes of materials and their applications

Chapt. 2 Fundamentals views on matter

2.1 Fundamentals conceptions of the matter and the motion

2.2 Principles of quantum mechanics

2.3 Basics of solving Schödinger equations

Chapt.3 Atoms

3.1 Introduction

3.2 Electronic structure of a Hydrogen atom

3.3 Electronic structure of a multi-electron atom

Chapt. 4 Molecules

4.1 Introduction

4.2 Atomic motions in molecules

4.3 Solution of Schödinger equation of a Hydrogen molecule: LCAO method

4.4 Solution of Schödinger equation of a Hydrogen molecule: valence bond method

4.5 Valence theory of molecules 

4.6 Chemical reactions 
Chapt. 5 Solids

5.1 Introduction

5.2 Atomic motions in solids

5.3 Electrons in solids: Band theory

5.4 Electrons in solids: quantum chemistry theory

5.5 Quasi-classic motions of band electrons

5.6 Metals

5.7 Semiconductors

5.8 Ionic solids 

5.9 Amorphous solids

5.10 strong correlated electronic system

Chapt. 6 Surfaces

6.1 Introduction

6.2 Structures of surfaces

6.3 Atomic motions of surfaces

6.4 Electronic structure of surfaces

6.5 Interactions between molecules with surfaces

6.6 Chemical reactions on surfaces

Chapt. 7 Optical properties

7.1 Macroscopic optical phenomena

7.2 Optical materials

7.3 Principles of radiation

7.4 Atomic systems

7.5 Molecular systems

7.6 Solids

7.7 Nonlinear optics

Chapt. 8 Magnetic properties

8.1 Macroscopic magnetic phenomena 

8.2 Classic theory

8.3 Magnetic materials

8.4 Moment

8.5 Atoms

8.6 molecules

8.7 Solids

Chapt.9 Electrical conductivity and superconductivity

9.1 Macroscopic electrical conductivity

9.2 Classic theory of electrical conductivity

9.3 Quantum theory of electrical conductivity

9.4 Electrical conductivity in molecules

9.5 Electrical conductivity in solids

9.6 Superconductivity

Chapt. 10 Dielectric properties and related Phenomena 

10.1 Dielectricity

10.2 Piezoelectricity
10.3 Ferroelectricity

*Chapt. 11 Unification of the conceptions of Matter

11.1 A brief review of conceptions of matter and limitations

 11.2 Is it possible to renew the conceptions? 

Ways of Instruction：Lectures and discussion

Textbooks and References：

1. R. K. Su, Quantum mechanics,   

2. Y. S. Jiang, Structural chemistry,

3. G. X. Xu, Structures of matters,

4. K. Huang, Solid state physics,

5. D. Feng, Condensed matter physics,

6. Mark Fox, Optical Properties of Solids, Oxford university press, 2001.

7. Stephen Blundell, Magnetism in condensed Matter，Oxford university press, 2001.

8. M. O. Desjonquères, and D. Spanjaard, Concepts in surface physics, 2nd ed., Springer-verlag, 1996.

Instructor: X. Y. Chen

Course Evaluation: Written examination

Program Designer: X. Y. Chen

课程名称：大陆岩石圈动力学

课程编号：0709B0100

课程类型： B

学    时：60

学    分：3

适用专业：地质学、地球物理学和地球化学等

主要内容：

《大陆岩石圈动力学》课程为全系研究生必修课程，以讲授为主，兼有课堂讨论。主要介绍大陆岩石圈的构造物理性质，岩石力学和变形机制，地震活动以及岩石流变学和地质流体的运移过程等理论和分析方法，定量分析断层相关褶皱的几何学和运动学。本课程采用地球动力学、构造地质学、地球物理学和岩石力学等课本为主要参考教材，结合国内外最新学术文献，综合分析大陆岩石圈动力学过程。
主要章节：
1. 构造地质学和大地构造学的新航程

1.1 超越板块构造

1.2失去的联系：从地震到造山作用

1.3构造、气候与地表过程的相互作用

1.4 地球和生命的共同演化 

2. 变形力学
2.1 应力和应变

2.2 单剪与纯剪

2.3破裂物理学

2.4 断层作用的安德森理论

2.5弹性和挠曲变形

2.6 热应力

3．岩石组构与有限应变

3.1 拉伸线理和面理

3.2 铅笔状构造

3.3 辟理

3.4 磁组构与有限应变

4. 断层相关褶皱

4.1 断层转折褶皱

4.2 断层传播褶皱

4.3 滑脱褶皱

4.4 伸展断层相关褶皱

4.5 平衡剖面恢复

5.走滑构造
5.1 破裂分析

5.2 走滑拉张构造

5.3 走滑挤压构造

5.4 走滑旋转构造

5.5 三维构造模型

6. 岩石流变学
6.1 弥散蠕变

6.2  位错蠕变

6.3  岩石圈流变强度

6.4  粘弹性

7. 地震活动与应力状态

7.1 地震与活动断层

7.2 地震的破裂理论

7.3 地震震源机制

7.4 地震的时间序列

7.5 岩石圈应力状态

8. 地质流体的流动

8.1 达西定律

8.2 孔隙介质中的流体流动

8.3 岩浆流动的机制

8.4 断层相关的流体流动

8.5 底辟流动

9．大陆岩石圈内部的弥散变形
9.1 中国大陆GPS 观测
9.2 青藏高原的隆升和生长
9.3 青藏高原的岩石圈结构
9.4 大陆挤出构造

9.5 下地壳流动
10．盆地与造山带之间的耦合作用

10.1 中国中西部的盆山耦合构造

10.2 天山与塔里木盆地

10.3 龙门山与川西前陆盆地

任课教师：贾东

考核方式：文献阅读汇报、读书报告
大纲撰写人：贾东

Title：Geodynamics of Continental Lithosphere
Course Number:0709B0100

Course Type: B

Session: 60

Credit: 3

Designed for: Geology, Geophysics and Geochemistry 

Major Contents:

《Geodynamics of Continental Lithosphere》is one of key courses for graduate students in Department of Earth Sciences. This lecture will introduce the principals and basic concepts of tectonophysics, rock mechanics and deformation mechanism in Continental Lithosphere, as wel as seismic activity, rock rheology and flow of geofluid, and focus on major advances and geometry and kinematics of fault-related folds. It also includes the ideas, methods and techniques, important advances and research trends on Geodynamics of Continental Lithosphere, gives a brief presentation on some key and frontier problems such as continental deformation partitioning, active tectonics, dynamic coupling of basins-mountains and continental great earthquakes, etc. The draft textbook was compiled from some key textbooks of Geodynamics, Structural geology, Geophysics and rock mechanics, and some main related references.

Main Chapters:
1.New departures in Structural geology and Tectonics

1.1Beyond Plate Tectonics

1.2The Missing Link: From Earthquakes to Orogenesis

1.3Dynamic Interactions Between Tectonics, Climate and Earth Surface Processes

1.4Co-evolution of Earth and Life
2.Mechanics of Deformation

  2.1Stress and Strain

  2.2Simple Shear and Pure Shear

  2.3Physics of Fracture

  2.4Anderson Theory of Faulting

  2.5Elasticity and Flexure

  2.6Thermal Stresses
3.Petrofabrics and Finite Strain

  3.1Stretch lineation and foliation

  3.2Pencil structure

  3.3Cleavage

  3.4Magnetic fabric and finite strain
4.Fault-related Folds

  4.1Fault-bend Folds

  4.2Fault-propagation Folds

  4.3Detachment Folds

  4.4Extensional Fault-related Folds

  4.5Restoration of Balanced Cross-section
5.Strike-slip tectonics

  5.1Fracture analyses

  5.2Transtensional tectonics

  5.3Transpressional tectonics

  5.4Transrotational tectonics

  5.53D structural Model
6.Rock Rheology

  6.1Diffusive Creep

  6.2Dislocation Creep

  6.3Rheology and Strength of Lithosphere

  6.4Viscoelasticity
7.Seismicity and the State of Stress

  7.1Earthquake and Active Faults

  7.2Fractures Theory of Earthquakes

  7.3Seismic Source Mechanism

  7.4Temporal Sequence of Earthquakes

  7.5the State of Stress in the Lithosphere

8.Flow of Geofluid

  8.1Darcy’s Law

  8.2Fluid Flow in Porous Media

  8.3Mechanism of Magma Migration

  8.4Fault-related Fluid Flow

  8.5Diapirism

9.Diffusive deformation in the continental lithosphere

 9.1GPS measurements in the continent of China

 9.2Rise and Growth of the Tibet Plateau

 9.3Lithospheral Structure of the Tibet Plateau

 9.4Extrusional tectonics

  9.5Flow in the Lower Crust

10.Dynamic coupling between basin and orogen

 10.1Coupled tectonics between basins and orogens in the northwestern China

 10.2Tianshan and Tarim basin

 10.3Longmenshan and Western Sichuan foreland basin

Textbooks and References:

1. Ramsay J. G., Huber M. I., The Techniques of Modern Structural Geology, Volume 1 Strain Analysis, Academic press, 1983.

2. Ji S. and Xia b., 2002, Rheology of Polyphase Earth Materials, Polytechnic international Press, Montreal, Canada, 1-259.

3. Condie, K.C., 1996, Plate tectonics and crust evolution, 4th edition, Pergamon press, 1-476.

4. Coward, M.P. and Ries, A.C., 1986 Collision tectonics. oxford: Blackwell Scientific Publication, 1-420.

5. Coward, M.P, Deway, J.E. and Hancock, P.L., editors, 1987, Continental extension tectonics. Oxford: Blackwell Scientific Publication, 1-420.

6. Suppe J., Geometry and kinematics of fault-bend folding, Am. J. Sci, 1983, 283: 684-721.

7. Suppe, J., Medwedeff, D.A., Geometry and kinematics of fault-propagation folding, Eclogae geol. Helvetica 83, 1990: 409-454. 
8. Allmendinger, R.W., Inverse and forward numerical modeling of Trishear fault-propagation folds, Tectonics, 1998, 17: 640-656.
9. Tapponnier P, Xue Z Q, Roger F et al., 2001. Oblique stepwise rise and growth of the Tibet Plateau. Science, 294:1671-77.
10. England, P., and P. Molnar,1997. Active deformation of Asia: from kinematics to dynamics, Science, 278, 647-650.

11. Flesch, L.M., A.J. Haines, and W.E. Holt, Dynamics of the India-Eurasia collision zone, J. Geophys. Res., 106, 16435-16460, 2001.

12. Wang, Q., P.Z. Zhang, J.T. Freymueller, R. Bilham, K.M. Larson, and a. others, Present-day crustal deformation in China constrained by global positioning system measurements, Science, 294, 574-577, 2001.

Instructor: Professor Jia Dong

Evaluation: Understanding lecture on references and study report

Program Designer：Jia Dong
课程名称：地下水流数值模拟

课程编号：081501B01
课程类型：Ｂ
学    时：60
学    分：3

适用专业：水文学及水资源

教学目的：
　　使水文学及水资源专业的学生掌握了解数值模拟的基础知识和应用过程，为将来的进一步研究打下深厚的理论基础。

对选课学生的要求：具备水文地质、偏微分方程及算法语言的基础知识

主要内容: 
　　对于描述实际复杂水文地质问题的数学模型，一般情况下几乎不可能求得其解析解。因此，求解复杂数学模型的数值方法被越来越为广泛的应用于水文地质领域。地下水流数值模拟即是根据一定的数学模型在计算机上用数值方法模拟地下水的流动状态。课程着重对两种最主要的数值方法：有限差分法和有限单元法的基本原理及程序进行了介绍，在此基础上，通过实例系统阐述了数值模拟过程的每一步骤及应注意的问题。

主要章节：

第一章  ……………………　　绪论

第二章　……………………　　渗流基本理论

　　第一节　………………　　　　渗流基本概念

　　第二节　………………　　　　渗流基本定律

　　第三节　………………　　　　连续性方程

　　第四节　………………　　　　潜水非稳定流的基本微分方程

　　第五节　………………　　　　承压水非稳定流的基本微分方程

　　第六节　………………　　　　二阶偏微分方程的一些基本概念

第三章　……………………　　有限差分法

　　第一节　………………　　　　引言

　　第二节　………………　　　　差分的概念

　　第三节　………………　　　　稳定渗流问题的差分解法

　　第四节　………………　　　　承压水一维非稳定渗流问题的差分解法

　　第五节　………………　　　　承压二维非稳定渗流问题的差分解法

　　第六节　………………　　　　差分方程的迭代解法

第七节  ………………        三维非稳定流的差分解法

第四章　……………………　　里兹有限元法

　　第一节　………………　　　　引言

　　第二节　………………　　　　变分原理

　　第三节　………………　　　　剖分和插值

　　第四节　………………　　　　稳定流和非稳定流的有限单元法

　　第五节　………………　　　　一些具体问题的处理

　　第六节　………………　　　　线性代数方程组的解法和系数矩阵的存贮方式

　　第七节　………………　　　　解题过程

　　第八节　………………　　　　框图和程序

第五章　……………………　　迦辽金有限元法和均衡法

　　第一节　………………　　　　迦辽金有限元法

第二节　………………　　　　均衡法

教学方式：课堂教学

教材及参考文献：水文地质学的数值法

任课教师：吴吉春

考核方式: 考试

大纲撰写人：吴吉春

Title: Numerical Simulation of Groundwater Flow

Course Number: 081501B01
Course Type: Ｂ
Session: ６０
Credit: ３
Designed for: Hydrology and Water Resources

Objectives: 
　　This course is designed to enable the students to grasp the basic theory and the application process of numerical simulations. 

Prerequisites: 
　　It is assumed that the student is familiar with fundamental learning of 　　　　hydrogeology, partial differential equations and algorithm language.

Major Contents: 

  Analytical solutions could be hardly got for the mathematics models which describe the actual and complex problems of hydrogeology. Therefore, numerical methods are more and more widely used in the field of hydrogeology. The numerical simulation is to model flow of groundwater according to the mathematics models with the aid of computers. Two main numerical methods, the finite difference method and the finite element method, and their codes are separately introduced in detail in this course. Realization and questions deserving notice of each step of the numerical simulation are also systemically described through some real cases.

Main Chapters:

Chapter One    ………………… Preface

Chapter Two    …………………Fundamental Theory of Groundwater Flow
Section One  ……………………  Basic Concept of Groundwater Flow

Section Two  ……………………  Basic Law of Groundwater Flow
Section Three ……………………  Continuity Equations

Section Four ……………………   Partial Differential Equation of the Transient Flow in 

Unconfined Aquifer

Section Five ……………………   Partial Differential Equation of the Transient Flow in

Confined Aquifer

Section Six ……………………　  Basic Concept of the Second-order Partial 

Differential Equation

Chapter Three  ………………  Finite Difference Method

Section One   ……………………  Preface
Section Two   ……………………  Concept of Difference

Section Three  ……………………  Difference Solution of the Steady Flow

Section Four ……………………    Differential Equation of the One-dimensional Transient Flow in Confined Aquifer

Section Five ……………………    Differential Equation of the Two-dimensional Transient Flow in Confined Aquifer

Section Six ……………………     Iterative Solution of the Differential Equation

Section Seven  ………………     Finite Difference Method for the Three-dimensional 

Transient Flow

Chapter Four ……………………   Ritz Finite Element Method 

Section One   ……………………  Preface
Section Two   ……………………  Principle of Variation
Section Three ……………………   Discretization and Interpolation

Section Four ……………………    Finite Element Method of the Steady Flow

 and the Transient Flow

Section Five ……………………    Some Actual Examples

Section Six ……………………     Solution of the Linear Equations and 

Storage of the Coefficient Matrix

Section Seven  ………………     Solution Steps of the Finite Element Method

Section Eight  ………………      Flowchat and Source Code of the Finite Element Method

Chapter Five   …………………   Galerkin Finite Element Method and Equilibrium Algorithm

Section One   ……………………  Galerkin Finite Element Method
Section Two   ……………………  Equilibrium Algorithm

Ways of Instruction: Lectures

Textbooks and References: Numerical Methods of Hydrogeology

Instructor: WU Jichun

Course Evaluation: Written Exam

Program Designer: WU Jichun

课程名称：现代同位素地球化学

课程编号：070901X06
课程类型：X
学    时：48

学    分：3

适应专业：地质学各专业

教学目的：


本课程是一门介绍近年来在国际上最新发展起来的若干新的同位素体系及其地质应用的研究生专业基础课。目的是让研究生能系统了解和掌握当前国际上在同位素地质领域最前沿的科学发现和研究进展，并有可能将这些新的同位素体系迅速应用到自己的科研工作中。

主要内容:


同位素地球化学是地球科学领域内的一门新兴的边缘科学，是同位素化学、地球化学和地质学等许多学科交叉、渗透的产物。目前，国内高校开设的同位素方面课程均以介绍传统的同位素体系（如H、O、C、S、Rb-Sr、Sm-Nd、U-Th-Pb等）为主，还没有一门专门介绍最近几年来迅速发展起来的新的同位素体系（如B、Li、Cl、Si、Cu、Fe、Zn、Re-Os、Lu-Hf等）的课程，也无此方面的专著或教材。
本课程将首先介绍同位素地球化学和同位素地质年代学的基本概念和基本原理，然后按不同的同位素体系，分别详细介绍这些新发展起来的同位素体系的研究历史、研究现状、最新进展、主要地质应用、及存在问题和未来发展趋势。

本课程共分12讲，每次4学时。
主要章节：

第1讲：稳定同位素基本概念及原理；

第2讲：放射性同位素基本概念及定年原理；

第3讲：B同位素地球化学: 低温过程；

第4讲：B同位素地球化学：高温过程；

第5讲：Li同位素地球化学；

第6讲：Cl同位素地球化学；

第7讲:  Si同位素地球化学；

第8讲：Cu-Zn-Fe同位素地球化学;

第9讲：Re-Os同位素: 地球化学示踪；

第10讲：Re-Os同位素: 定年；

第11讲：Lu-Hf同位素地球化学；

第12讲：He-Ar同位素地球化学

教学方式：讲课和课堂专题讨论及最新文献选读

教材：
　　多媒体课件、自编教材（由蒋少涌教授主持、凌洪飞教授和赵葵东讲师协助并参与编写；拟由科学出版社2007年出版）

主要参考文献：

   G. Faure: Principles of Isotope Geology; 2nd Edition, 1992；

A.P. Dickin: Radiogenic Isotope Geology, Cambridge University, 2005.

C. Johnson, B. Beard, & F. Albarede: Geochemistry of Non-traditional Stable Isotopes. Reviews in Mineralogy and Geochemistry, vol. 56, 2005.

任课教师：蒋少涌

考试方式：文献阅读口头报告和读书报告

大纲撰写人：蒋少涌

Course: 
Modern Isotope Geochemistry

Course Number: 070901X06
Course Type: X
Session:
48

Credit:
3

Speciality: 
Earth Sciences
Course Aims:


This is a special course for graduate students (PhD and MSc students) to introduce recently developed new isotope systems and their geological application. The aim is to help students to learn recent development and new achievements in the field of isotope geology in the international community, and to guide students to use these new isotope methods in their own scientific researches.  

Major Contents:


Isotope geochemistry is a rapidly expanding field that has a part in a broad range of earth sciences, involving various aspects in chemistry, geology, and geochemistry. At present, most Chinese universities teach isotope geochemistry course but mainly only introduce those traditional isotope systems such as H, O, C, S, Rb-Sr, Sm-Nd, U-Th-Pb isotopes. No other universities except Nanjing University have a special course to introduce those new and recently developed isotope systems such as B, Li, Cl, SI, Cu, Fe, Zn, Re-Os, Lu-Hf, He-Ar etc. No textbooks to introduce these new isotope systems. 


In Nanjing University, we teach graduate students in Modern Isotope Geochemistry. This course will first introduce fundamentals and important terms of isotope geochemistry and geochronology, and then will introduce one by one those new isotope systems, including their history, present status, new achievements, major geological applications, existing problems, and future development. In total, this course will include 12 modules and 4 hours for each module:

Module 1: Basics for Stable Isotopes

Module 2: Basics for Radiogenic Isotopes and Isotope Dating

Module 3: Boron Isotopes: Low-temperature Processes

Module 4: Boron Isotopes: High-temperature Processes

Module 5: Li Isotope Geochemistry

Module 6: Cl Isotope Geochemistry

Module 7: Si Isotope Geochemistry

Module 8: Cu-Zn-Fe Isotope Geochemistry

Module 9: Re-Os Isotopes: Geochemical Tracers

Module 10: Re-Os Isotopes: Isotope Dating

Module 11: Lu-Hf Isotope Geochemistry

Module 12: He-Ar Isotope Geochemistry

Teaching style: Lecturing, discussing, and paper-reading

Textbook: will prepare by Prof. JIANG, Shao-Yong, LING, Hong-Fei, and ZHAO, Kui-dong, and will be published by Science Press in 2007.

Major References:

G. Faure: Principles of Isotope Geology; 2nd Edition, 1992；

A.P. Dickin: Radiogenic Isotope Geology, Cambridge University, 2005.

C. Johnson, B. Beard, & F. Albarede: Geochemistry of Non-traditional Stable Isotopes. Reviews in Mineralogy and Geochemistry, vol. 56, 2005.

Teacher: Prof. JIANG, Shao-Yong

Evaluation: Paper-reading oral presentation, reading reports

Author of the course plan: Prof. JIANG, Shao-Yong

课程名称：岩土工程系统工程概论

课程编号：081803C01
课程类型：C

学　　时：40

学　　分：2

适应专业：地质工程及有关学科

教学目的： 提高研究生分析问题、认识问题和解决问题的能力

对选课学生的要求：有一定的数理基础知识和专业理论知识

主要内容：

岩土工程系统工程概论是地质工程专业基础理论课程。岩土工程以工程岩土体作为主要研究对象，它直接关系到各类工程建设的合理设计、施工方案、质量保证及工程造价等多个方面，所以岩土工程是一个复杂的系统工程。该课程主要内容包括两个部分：第一部分主要介绍系统的概念、系统工程的概念、系统工程方法论、系统模型、系统评价方法 、决策分析等，第二第一部分主要介绍系统工程在岩土工程中的应用。

主要章节：
前  言

第一部分  系统工程的基本概念及其基本原理

第1章 系统与系统工程的基本概念

第1节 系统的基本概念

第2节 系统工程的概念

第2章 系统工程方法和基础理论

第一节 系统工程方法论

第二节 系统工程的基础理论

第3章 系统分析

第1节  基本概念及作用

第2节 系统分析的准则和评价指标体系

第3节 系统分析要素及步骤

第4节 系统的最优化法

第5节 关联矩阵法

第6节 层次分析法

第7节 模糊综合评判法

第8节 神经网络分析法

第4章 系统模型技术和模拟方法

第1节 系统模型的概念

第2节 系统工程模型技术的新进展

第3节 系统模型的分类

第4节 建立系统模型的步骤

第二部分  系统工程和系统分析在水文地质工程地质中的应用

第1章  系统分析在工程岩体稳定性中的应用

第1节 区域稳定性模糊综合评判

第2节 边坡稳定性评价系统分析

第3节 城市工程地质分区模糊综合评判

第4节 地下工程地面变形神经网络分析

第5节 层次分析在地下水探寻中的应用

教学方式：讲课、课堂讨论

教材及参考文献：自编教材

(1)汪应洛主编. 系统工程，机械工业出版社，2003年

(2)Benjamin S. Blanchard, Wolter J. Fabrycky, System Engineering and Analysis

任课教师：阎长虹

考核方式：习题、读书报告

大纲撰写人：阎长虹

Title: System Engineering in Geotechnology

Courses Number: 081803C01
Courses Type: C

Session: 40 

Credit: 2

Designed for: Graduate students majoring in Geology Engineering, and so on.

Objectives: 
　　This course aims at advancing the graduate students’ ability to know, analyze, and resolve problems.

Prerequisites:
　　 Students have mathematical and physical knowledge, Engineering geological knowledge.

Major Contents:

System Engineering in Geotechnology is a special theory course of Engineering geology. Geotechnology is a complicated system engineering, its research object is rock and soil mass，which consists of reasonable design, construction scheme, quality guarantee and cost, etc, in diversified project. Major contents of this course are as follows:：the concepts of system and system engineering, the methodology of system and system engineering, system model, system analysis, design for operational feasibility, the system engineering applying in Geotechnology, and so on.

Ways of Instruction: Lectures and discussions

Textbooks and References:

(2)Benjamin S. Blanchard, Wolter J. Fabrycky, System Engineering and Analysis

Instructor：Yan Changhong

Courses Evaluation: Exercises, Study report

Program Designer：Yan Changhong

课程名称：实验及理论岩石学

课程编号：070901X02
课程类型：X
学    时：48
学    分：3 

适用专业：矿物岩石矿床学专业

教学目的：扩大博士生专业知识面，加深博士生的专业基础理论

对选课学生的要求：要有岩石学、矿物学及物理化学的基础知识，经过科研工作的基本训练。

主要内容： 
介绍岩石物理化学知识和高温、高压实验技术。围绕固相线下的矿物反应、地幔结构、各种地质环境中岩浆的形成、熔体结构特征以及矿物结晶动力学等方面，介绍实验岩石学的新近研究成果和经实验证实的岩石成因理论。

主要章节：

第一章  实验技术

1．  实验岩石学和实验技术发展的历史沿革

2．  实验装置

3．  实验初始材料的制备

4．  氧逸度的控制

5．  不同XCO2 流体的配制

第2章 岩相平衡

1． 相和相律

2． 相图

第3章 实验岩石学的热力学基础

1．   热力学基本概念

2．   相平衡的热力学机理

第4章 固相线下的矿物反应

1．    低级变质作用的实验研究

2．   中、高级变质作用的实验研究

第5章 地幔各层圈矿物组合及其相转换

1．    上地幔各层圈矿物组合及其相转换

2．    下地幔的物质组成

第6章 上地幔中岩浆的形成

1．   H2O 、CO2在硅酸盐熔体中的熔结特性

2．   上地幔条件下地幔岩部分熔化的可能性

3．    橄榄岩的部分熔化

4．    各种岩浆成因的实验模拟

第7章 造山带及地壳中岩浆的形成

1．   俯冲带岩浆作用

2．   碰撞带岩浆作用

3．   大陆壳花岗岩

第8章 硅酸盐熔体的结构

1．   概述

2．   各种组分在熔体结构中的作用

3．   硅酸盐熔体的结构与熔体物理化学性质

第9章 晶体生长动力学

1．   扩散

2．   均匀成核作用

3．   非均匀成核作用

4．   晶体生长速度

5．   矿物生长与岩石结构

教学方式：
以课堂讲授为主，讲解的和教材上的内容用多媒体演示，组织学生进行讨论，结合论文选题到有关实验室做实验。

教材及参考文献：
用任课教师编写的教材－“实验及理论岩石学”（北京：地质出版社，2005）。参考文献按章编排。

任课教师：周金城 

考核方式：笔试或结合讲解内容及研究课题写报告

大纲撰写人：周金城 （地球科学系）

Title: Experimental and Theoretical Petrology 

Course Number：070901X02
Course Type : X
Session: 48 

Credit: 3

Designed for : Doctoral postgraduates majoring in Mineralogical, Petrological and Ore Geology. 

Objectives:
 This course is designed to widen the specialist knowledge and get a deeper understanding of specialist basic theory for Ph.D. Candidates.

Prerequisites: 
Students have Petrological, Mineralogical and Physicochemical basic knowledge as well as basic training of scientific research.

Major Contents: 
This course aims to introduce and explain :①Petrological and physicochemical knowledge, high-temperature and high-pressure experimental technique;②Subsolidus mineral reactions; ③Layering Mantle model④ Magma formation in various geological settings; ⑤ Structural characters of silicate melts ;⑥ Crystallization dynamics of minerals; ⑦ Recent research results within experimental petrology as well as related petrogenetic theory    

confirmed by experiments.
Main Chapters:

          Chapter 1  Experimental technique
              1.  The development history of experimental petrology and experimental technique 

2. Experimental equipment 

3. Preparation of experimental starting materials 

4. Control of Oxygen fugacity 

5. Preparation of fluids with various XCO2
          Chapter 2  Petrological phase equilibrium 

1.    Phase and phase rule 

2.   Phase diagram

Chapter 3  Thermodynamic basis of experimental petrology

1. Basic principle of thermodynamic 

2. Thermodynamic mechanism of petrological phase equilibrium 

Chapter 4  Subsolidus reactions of minerals

1. Experimental research of low-grade metamorphism

2. Experimental research of middle- and high-grade metamorphism

Chapter 5  Mineral associations and phase transformations in every stratification of mantle

1. Mineral associations and phase transformations in upper mantle

2. Constitutions of lower mantle 

Chapter 6  Magma formation in upper mantle 

              1.   The solubility of H2O and CO2 in silicate melts

              2.   Possibility of partial melting of pyrolite under upper mantle conditions

              3.   Partial melting of peridotites

              4.   Experimental modelling of formation of various magma

Chapter 7  The formation of magmas in orogen and crust

1. Magmatism in subducting zone

2. Magmatism in collisional zone

3. Granites in continental crust

Chapter 8  Structure of silicate melts

1. Introduction

2. The structural role of every component species in silicate melts

3. Structure of silicate melt and physicochemical property of melt

 Chapter 9  Growth dynamic of crystals  

1.  Diffusion 

2. Homogeneous nucleation

3. Heterogeneous nucleation

4. Growth rate of crystals

5. Mineral growth and rock texture

Ways of Instruction: 
Dominantly, the lecture is given by Instructor. The contents introduced and explained by the Instructor and in the textbook are displayed with multimedia. Classroom discussion is organized by Instructor. The experimental work combined with research project are performed in the related laboratory.

Textbooks and References: 
The textbook written by the Instructor and published by Geological Publishing House (Beijing) is used. The references in the textbook are arranged into every Chapter.

Instructor: Zhou, Jin-Cheng

Course Evaluation : 
Written examination or giving a report of classroom studies combined with project research.

Program Designer: Zhou, Jin-Cheng （Dept. of Earth Science）

课程名称：演化古生物学
课程编号：070903X01
课程类型：X
学    时： 36
学    分： 2
适用专业：古生物学及地层学

教学目的：熟悉古生物学有关生物演化的主要理论、概念及研究方法

对学生选课的要求：《古生物学》和《地史学》
主要内容：本课程将系统介绍：一）生物成种作用 （成种机制和成种模式）；二）生物演化的机制（个体发育与系统发生，重点介绍异时发育）；三）地史中的生物分异度；四）生物演化的速率；五）生物演化的模式；六）生物演化的等级（微演化和宏演化）；七）生物的绝灭（背景绝灭、集群绝灭）

教学方式：课堂讲授及专题讨论
教材及参考文献： 

1. Mayr, E., 1982. The Growth of Biological Thought: Diversity, Evolution, and Inheritance. Cambridge, MA: Harvard University Press. 
2. Stanley, S. M., 1979: Macroevolution: pattern and process. W. H. Freeman, San Francisco.

3. 戎嘉余，方宗杰，吴同甲（主编），1990. 理论古生物学文集。南京大学出版社，南京。

任课教师：杨湘宁

考核方式：考试及读书报告
大纲撰写人：杨湘宁
Course Title: Evolutionary Paleobiology

Course Number: 070903X01
Course Type:  X
Session: 36. 

Credit:
2

Designed for:  Graduate students in paleontology & stratigraphy programs 

Objectives: 
This course intends to introduce major theories, concepts and approaches of evolution of life throughout the geological history.    

Prerequisites: Students have knowledge on Paleontology and Historical Geology.

Major Contents: 
Major topics of this course include: 1) Speciation (mechanisms and models of speciation); 2) Important evolutionary mechanisms (ontogeny and phylogeny, with emphasis on heterchrony); 3) Diversity throughout geological history; 4) Rates of evolution; 5) Models of evolution; 6) Hierarchy of Evolution; 7) The Extinction.
Ways of Instruction: Lectures and seminars
Textbook and References:

1. Mayr, E., 1982. The Growth of Biological Thought: Diversity, Evolution, and Inheritance. Cambridge, MA: Harvard University Press. 
2. Stanley, S. M., 1979: Macroevolution: pattern and process. W. H. Freeman, San Francisco.

3. Rong Jia-yu, Fang Zong-jie, and Wu Tong-jia(eds.),1990: Selected Papers of Theoretical Palaeontology. 447pp. Nanjing University Press. Nanjing.

Instructor:      Yang Xiangning

Course Evaluation:  Exam and oral presentation.

Program Designer:  Yang Xiangning

课程名称：同位素和环境变迁

课程编号：070901C040

课程类型：C 
学    时：40
学    分：2

适用专业：地理学、地质学、地球化学、地球物理学、环境科学和海洋科学各专业

教学目的：
在掌握基本原理的基础上，使学生能够进入稳定同位素和放射性同位素对环境变迁的示踪，这个常常被认为是迷惑的王国之中。

对选课学生的要求：所有理工大学的研究生 

主要内容：

本课程主要涉及环境同位素地球化学的所有方面，包括碳、氧、氢、氮稳定同位素和锶、钕、铅放射成因同位素地球化学，讨论同位素在环境科学领域的研究结果。使学生有机会用探索的眼光进入该领域，并可以应用同位素到他们自己的研究中去。为此，特地介绍通过一种同位素示踪即可解决或已解决的地球化学和环境问题。第2和第3章介绍同位素的基本概念。第4到第7章依次介绍在陆地地表、海洋、大气和沉积环境中碳、氧、氢、氮、锶、钕、铅同位素的性状，以及它们应用于环境研究的原理。第8章列举了各种最新的同位素在环境科学领域的应用。
主要章节：

1 序言

2  同位素的有关基本概念

2.1 同位素的定义和分类

2.2  核内性质与核外性质

2.3  自然界同位素变化的原因

2.4  稳定同位素的分类

2.5  同位素组成表示的术语

2.6  同位素质谱仪

2.7  样品处理方法

2.8  同位素标准物质

3    同位素分馏
3.1  同位素效应

3.2  同位素分馏定义

3.3  同位素分馏的分类

3.4  同位素分馏系数

4    氢和氧同位素
4.1  蒸发与凝结

4.2  水中的氢和氧同位素

4.3  雨水线方程

4.4  氚（3H）

4.5  氧同位素古海水温度的测定

4.6  冰期-间冰期旋回

4.7  古海水的氧同位素的演化

4.8  第四纪冰期-间冰期旋回的驱动力

4.9  植物对大气二氧化碳的18O含量的影响

4.10 在光合作用中氢氧同位素的分馏

4.11 氢和氧同位素在自然界中的分布

5    碳同位素

5.1  自然界中的碳

5.2  大气圈二氧化碳含量及碳同位素组成的变化

5.3  大气中二氧化碳的温室效应

5.4  大气碳库中14C/12C值的变化

5.5  海洋中的碳同位素

5.6  陆地水中的碳同位素

5.7  大气与海洋碳库间的交换

5.8  生物成因碳酸盐形成中的非平衡同位素分馏

5.9  陆上植物的光合作用和呼吸作用

5.10 依据光合作用的路径对陆上植物的分类

5.11 植物的(13C值分布

5.12 人类食物中碳同位素的差别

5.13 沉积碳酸盐岩

5.14 有机物碳同位素在成岩阶段的转变

5.15 化石燃料

5.16 化石燃料的燃烧

5.17 大陆碳酸盐岩和硅酸盐岩的风化作用

5.18 碳循环过程

5.19 构造作用对大气二氧化碳含量的影响

5.20 新生代地球化学演化的两个指示剂

5.21 过去大气二氧化碳含量的变化

5.22 碳源和碳汇

5.23 碳循环中的反馈

6  氮同位素

6 Nitrogen isotope

6.1  氮库

6.2  有机物的固氮作用、矿化降解作用、硝化作用和反硝化作用

6.3  氮循环

6.4  人类活动对氮循环的影响

7   钕、锶和铅同位素

7.1  元素与同位素的形成

7.2  从太阳星云到地球形成三阶段铀－铅，銣－锶和钐－釹体系

7.3  同位素的均一化及母/子体元素分异的同时性

7.4  地表环境中的铀－铅，銣－锶和钐－釹体系的差别

7.5  在风化过程中的銣－锶同位素体系

7.6  河水中的釹和锶同位素

7.7  海洋锶的来源

7.8  锶同位素地层学原理

7.9  古海水锶同位素组成的演化

7.10 海水釹同位素组成

7.11 在海水剖面(Nd值的变化

7.12 海水釹同位素的演化

7.13 釹和铅同位素在海洋环流方式中的应用

8    应用介绍

8.1  冰芯和古气候

8.2  树轮中的碳氧氢同位素意义

8.3  洞穴碳酸盐的稳定同位素

8.4  土壤碳酸盐的碳和氧同位素

8.5  稳定同位素对古人类和动物食物再造

8.6  大陆风化与全球气候变化

8.7  生物碳酸盐同位素的环境意义

8.8  大洋沉积物的同位素

8.9  生物绝灭事件与同位素异常

教学方式： 课堂教学

任课教师：杨杰东
考核方式:  结合课堂教学撰写读书报告

大纲撰写人：杨杰东 
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Title: ISOTOPE AND ENVIRONMENTAL CHANGE

Course Number: 070901C040

Course Type: C
Session: 40
Credit: 2

Designed for:
 Graduate students majoring in geography, geology, geochemistry, geophysics, environmental science, and oceanic science.

Prerequisites: 
All graduate students of universities of science and engineering.

Objectives: 
This course is to enable students, based on mastering the essential principles, to venture safely into the often murky realms of stable and radiogenic isotope to trace environmental change.

Major Contents:

This course attempts to shed some light on the entire field of environmental isotope geochemistry, including the C, O, H, N stable isotope geochemistry and Sr, Nd, Pb radiogenic isotope Geochemistry, and objectively discusses important results of previous and current isotope researches in the various subfields. Students are thus given the opportunity to critically assess this research, allowing them to apply isotopes in their own particular fields. In order to do this, this course deals especially with the geochemical and environmental questions which can be and have been solved through the application of an isotopic tracing. 

Chapters 2 and 3 in the course are concerns the basic conceptions of isotope in relation to the course. Chapters 4 to 7 successively introduce the behaviours of C, O, H, N, Sr, Nd, Pb isotopes in terrestrial, oceanic, atmospheric and sedimentary environments, and principles of C, O, H, N stable isotope geochemistry and Sr, Nd, Pb radiogenic isotope geochemistry mainly applied to environmental study. Chapter 8 lists the various and recent applications of isotope geochemistry in the field of environmental research. 
Main Chapters:

1  Introduction

2  The relatively basic conceptions of isotopes

2.1  Definition and classify of isotopes

2.2  Nuclear-internal and -external properties
2.3  Causes of change of natural isotope composition

2.4  Classify of stable isotopes
2.5  Glossary indicating isotope composition

2.6  Isotope mass spectrometer

2.7  Method of sample treatment

2.8  Isotope standard materals 

3.1  Isotopic effect

3.2  Definition of isotopic fractionation

3.3  Classify of isotopic fractionation

3.4  Coeffecient of isotopic fractionation

4.1  Evaporation and coagulation

4.2  Hydrogen and oxygen isotopes in water

4.3  Equation of rainwater line

4.4  Tritium

4.5  Paleoceanic thermometer of oxygen isotope
4.6  Cycle of glacial-interglacial time

4.7  Evolution of paleoceanic oxygen isotope

4.8  Driving force of the Quaternary glacial-interglacial cycle

4.9  Influence of plant on 18O concentration of atmospheric carbon dioxide

4.10  Fractionation of hydrogen and oxygen isotopes in photosynthesis

4.11  Distribution of hydrogen and oxygen isotopes in nature 

5.1  Carbon in nature 
5.2  Variations in carbon concentration and isotopic composition of atmospheric carbon dioxide

5.3  Greenhouse effect of atmospheric carbon dioxide

5.4  Variation in 14C/12C of atmospheric carbon reservoir

5.5  Carbon isotope in ocean

5.6  Carbon isotope in land water

5.7  Exchange between atmospheric and oceanic carbon reservoirs 

5.8  Non-equilibrium isotope fractionation in formation of biogenic carbonate
5.9  Photosynthesis and respiration of land plant  

5.10 Classify of land plant according to routes of photosynthesis

5.11  Distribution of (13C of plant

5.12  Distinction of carbon isotope in human foods

5.13  Sedimentary carbonate

5.14  Transformation of organic carbon isotope in the diagenetic stage
5.15  Fossil fuel

5.16  Burning of fossil fuel

5.17  Weathering of the continental carbonate and silicate rocks

5.18  Processes of carbon circulation

5.19  Influence of tectonism on atmospheric carbon dioxide concentration

5.20  Two indicators of evolution of the Cenozoic geochemistry

5.21  Variation of ancient atmospheric carbon dioxide concentration

5.22  Carbon source and converge

5.23  Feedback in carbon cycle

6.1  Nitrogen reservoir  

6.2  Organic nitrogen fixation, mineralization degradation，nitrification and denitrification
6.3  Nitrogen cycle

6.4  Influence of human action on nitrogen cycle
7   Nd, Sr and Pb isotopes
7.1  Formation of element and isotope
7.2  U-Pb, Rb-Sr and Sm-Nd systems in three stages from solar nebula to formation of Earth

7.3  Simultaneity of isotopic homogenization and mother/daughter elemental differentiation　　
7.4  Difference of U-Pb, Rb-Sr and Sm-Nd systems in land surface environment
7.5  Rb-Sr isotopic systems in the weathering processes
7.6  Sr isotope in river water
7.7  Sources of Sr in oceans    

7.8  Principle of Sr isotope stratigraphy

7.9  Evolution of Sr isotopic composition of seawater
7.10  Nd isotopic composition of seawater
7.11  Change of (Nd in seawater profile   

7.12  Evolution of Nd isotopic composition of seawater

7.13  Application of Nd and Pb isotopes in oceanic circulation

8    Applications

8.1  Ice core and palaeoclimate 

8.2  Carbon, oxygen and hydrogen isotopes in tree ring

8.3  Stable isotopes of cave carbonate

8.4  Carbon and oxygen isotopes of soil carbonate

8.5  Reconstruction of foods of the ancients and animals using stable isotopes

8.6  The continental weathering and change in the global climate

8.7  Environmental significance of isotopes of biogenic carbonate

8.8  Isotopes of oceanic sediments

8.9  Biological extinction events and isotopic abnormity
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Course Evaluation：Write a reading-report.

Program Designer: Jie-Dong Yang

课程名称：岩土力学与工程数值分析方法

课程编号：081803X03

课程类型：X
学    时：54 

学    分：3

适用专业：地质工程

教学目的：
使学生进一步深入学习和领悟岩土力学与工程数值分析（重点是有限元法）的原理、方法与最新进展；并通过典型工程案剖析与工程应用研究成果的讲解，使学生熟悉和掌握运用数值计算方法解决岩土力学与工程问题的关键技术。

对选课学生的要求：学习过岩土力学、弹塑性力学与数值分析课程

主要内容：
本课程内容主要包括两部分：第一部分是基本原理与应用技术基础，分为五章，主要介绍各种岩土工程数值分析方法的原理与最新进展、岩土力学有限元方程的建立与程序设计、岩土与结构的材料模式与参数、岩土工程数值模拟的核心问题与处理原则；第二部分为应用研究实例，分为四章，结合隧道与地下工程、基础工程等方面的典型岩土工程问题，介绍岩土工程数值分析的方法步骤、关键技术与应用研究成果。

主要章节：

〖原理与应用技术基础篇〗

1 概述

1.1 数值分析在岩土力学与工程中的应用现状

1.2 岩土力学与工程主要数值模拟方法及其研究进展

1.3 对岩土力学与工程数值分析方法的认识（数值模拟试验的概念、数值方法的耦合与融合及其与监测反分析相结合）

2 有限元法原理与程序设计

2.1 有限元法理论基础（Ritz法、Galerkin加权残差法）

2.2 有限元法基本原理与分析步骤

2.3 岩土力学非线性有限元法（几何非线性、材料非线性）

2.4 有限元程序设计

3 岩土工程中各类介质材料模式

3.1 概述

3.2 岩土塑性力学发展脉络与材料模式选择（岩土塑性力学发展脉络、原理与模式选择）

3.3 结构材料的模式选择与进展

3.4 结构—岩土介质接触区三类模型

4 岩土体参数的确定与选取

4.1 以岩土体质量分级评价为基础的岩土参数研究

4.2 计算参数反分析技术（反分析的概念与位移反分析的基本原理）

5 岩土工程数值模拟关键技术

5.1计算范围

5.2 剖分方案、等参单元与退化单元（等参单元及单元退化、网格剖分、结点编码优化技术）

5.3 边界条件与边界效应（位移边界条件、载荷条件、边界效应）

5.4 对软弱结构面和软弱夹层的分析（普通固体单元、薄层单元、节理单元）

5.5 开挖和建造过程的模拟
〖应用研究示例篇〗

6 流体压力变化对孔硐围岩变形影响的数值模拟

6.1 引言

6.2 钻孔排放过程中流体压力的有限差分分析
6.3 排放过程中围岩应力的有限元模拟
6.4 流体压力变化对围岩变形与应力状态影响的机理分析

7 地下工程控稳优势层的数值模拟

7.1 工程背景

7.2 围岩层状特征对变形失稳与突水机制的影响

7.3 数值模拟与目前的解析法模型的对比

8 地下工程断裂控稳控水机制的数值模拟研究

8.1 引言

8.2断裂变形活化导水机状制、影响因素与时空效应

8.3 由控稳到控水的断裂屏障机制与工程实例分析

9 特大型桩群沉降变形与内力的数值模拟研究

9.1 工程背景

9.2 工程地质条件、设计方案与荷载组合及数值模拟方案

9.3 单元类型、材料模式及计算参数的选取与反馈分析

9.4 单桩数值模拟与试桩结果的对比分析

9.5 模拟计算结果的综合分析与新认识

教学方式：课程教授（每周3学时）、非定期学术报告与专题研讨

教材及参考文献：

1. 李晓昭. 岩土力学与工程数值分析(博士生课程讲义), 南京大学地球科学系.

2. (英)O.C. 监凯维奇著. 尹泽勇,柴家振译. 有限元法(上、下册), 北京:科学出版社, 1985. O.C. Zienkiewicz. The finite element method. 3rd edn. Maidenhead: McGraw-Hill Publishing Company Ltd, 1977.
3. (美)C.S.德塞, J.T.克里斯琴主编. 卢世身深等译. 岩土工程数值分析. 北京:中国建筑工业出版社, 1981. C.S. Desai, J.T. Christian (ed) Numerical Methods in Geotechnical Engineering. Maidenhead: McGraw-Hill Publishing Company Ltd, 1977.
4. 钱家欢,殷宗泽. 土工数值分析. 北京: 中国铁道出版社, 1991.

5. 谢康和,周健. 岩土工程有限元分析理论与应用. 北京:科学出版社, 2002.

6. Ming Lu (ed). Development and Application of Discontinuous Modelling for Rock Engineering. Netherlands: A.A.Balkema, 2003.  

任课教师：李晓昭
考核方式: 读书报告，岩土力学与工程数值分析专题研究报告与口头报告（10-20min）

大纲撰写人：李晓昭

Title: Numerical Methods in Rock & Soil Mechanics and Geotechnical Engineering

Course Number: 081803X03

Course Type: X
Session: 54 
Credit: 3

Designed for: Doctoral postgraduates majoring in Geological engineering.

Objectives: 
The course aims to help the students develop a further understanding of the fundamental theories, procedures and key technologies behind the numerical methods (emphasis on the FEM) used for the study on rock & soil mechanics and for the computation in geo-engineering. Students will also acquire the knowledge and practical skills through the lectures, case studies and projects.

Prerequisites: 
Students have learned these courses: Rock & Soil Mechanics, Elastic and Plastic Mechanics, Numerical Methods.

Major Contents: 

The course consists of two parts:

The first part aims to cover the basic theories, procedures and key technologies behind the numerical methods (emphasis on the finite element method, FEM) used for the study on rock & soil mechanics and for the computation in geo-engineering. It consists of 5 chapters: an introduction to the major numerical methods in geo-engineering and their significant advancements, basic theories and procedure of linear and nonlinear FEM in geo-mechanics and geo-engineering, constitutive models and their develop of geo-materials and infrastructures, determination of the mechanical parameters of rocks and soils, key technologies and procedure of FEM in geotechnical problems.

The second part, which consists of 4 chapters, presents the case studies on the application FEM and FDM to the solution of geotechnical problems mainly on the tunneling, infrastructure and foundation engineering.

Ways of Instruction: 
Three hours of lecture per week, nonscheduled lectures and seminars on special topics are offered.

Textbooks and References: 

1. Xiao-Zhao, Li. Numerical Methods in Rock & Soil Mechanics and Geotechnical Engineering (teaching materials) (in Chinese, partly in English). Department of earth sciences, Nanjing University.

2. O.C. Zienkiewicz. The finite element method. 3rd edn. Maidenhead: McGraw-Hill Publishing Company Ltd, 1977.
3. C.S. Desai, J.T. Christian (ed). Numerical Methods in Geotechnical Engineering. Maidenhead: McGraw-Hill Publishing Company Ltd, 1977.
4. Jiahuan Qian, Zongze Yin. Numerical Methods in Geotechnique (in Chinese). Beijing: China Railway Press, 1991.

5. Kanghe Xie, Jian Zhou. The Theory and Practice of Finite Element Analysis in Geotechnical Engineering (in Chinese). Beijing: Science Press, 2002.

6. Ming Lu (ed). Development and Application of Discontinuous Modelling for Rock Engineering. Netherlands: A.A.Balkema, 2003.
Instructor: Xiao-Zhao Li

Course Evaluation: 
Essay, a detailed study of specialist numerical analysis on rock & soil mechanics or geotechnical engineering topic (report) and 10-20 minute verbal presentation.

Program Designer: Xiao-Zhao Li

课程名称：环境岩土工程学

课程编号：081501X01

课程类型：X
学    时：40
学    分：2

适用专业：地质工程、环境地质、环境工程、水文学及水资源、地球化学

教学目的：
环境岩土工程学是国际上近十年来发展起来的一门新兴学科，本课程力求使学生了解环境岩土工程学的学科内涵，国内外的最新动态，掌握相关专题的研究原理和方法。

对选课学生的要求：
必须具有工程岩土学、工程地质学、岩土力学、岩土工程勘察与设计、岩土工程测试与监测、环境地质学、水文地质学等相关知识。

主要内容：

环境岩土工程是一门需要多学科交叉研究的新兴学科，近年来发展十分迅速，显示出旺盛的生命力和广阔的发展前景。本课程是一门专门为工程地质、环境地质、水文地质、岩土工程、地质工程和环境工程专业的研究生和高年级本科生开设的。课程内容分十一章。
主要章节：

第1章 绪论

1.1 环境岩土工程学的形成

1.2 环境岩土工程学的定义

1.3 国际上的研究现状和发展趋势

1.4 我国的研究现状和存在问题

1.5 相关课题

第2章 环境岩土工程学的基本理论和方法

  2.1 现有理论与方法评述

  2.2 粒子能量场理论

  2.3 土的成因与组成

  2.4 土的物理与水理性质

  2.5 土的胶体化学与电化学性质

  2.6 环境与土的工程性质

第3章 场地污染与处理技术

  3.1 概述

  3.2 工业污染场地土的工程性质

  3.3 场地土污染机理和规律

  3.4 污染场地处理技术

  3.5 进一步研究的课题

第4章 城市垃圾卫生填埋场

  4.1 城市垃圾填埋场的现状

  4.2 主要环境岩土工程问题

  4.3 城市垃圾卫生填埋场的工程结构

  4.4 粘性土隔离墙的垃圾卫生填埋系统

  4.5 垃圾卫生填埋场的环境岩土工程评价

4.6 进一步研究的课题

第5章 地面沉降

  5.1 概述

  5.2 地面沉降的危害

  5.3 地面沉降的机理

  5.4 防治对策

  5.5 进一步研究的课题

第6章 边坡与滑坡

  6.1 概述

  6.2 诱发滑坡的环境因素

  6.3 环境与边坡的变形

  6.4 防治滑坡的岩土工程措施

  6.5 生态护坡工程

  6.6 进一步研究的课题

第7章 特殊土

  7.1 概述

  7.2 膨胀土的工程性质与环境

  7.3 冻土的工程性质与环境

  7.4 红土的工程性质与环境

  7.5 软土的工程性质与环境

  7.6 泥炭土的工程性质与环境

  7.7 黄土的工程性质与环境

第8章 人为土

  8.1 定义

  8.2 人为土的成因

  8.3 人为土的分类

  8.4 人为土的环境效应

  8.5 人为土的处理与工程利用

8.6进一步研究的课题

第9章 湿地

  9.1 概述

  9.2 湿地的生态效应

  9.3 湿地保护工程

  9.4 进一步需要研究的课题

第10章 泥石流、水土流失及其它

  10.1 概述

  10.2 泥石流与环境

  10.3 水土流失与环境

  10.4 防治泥石流的工程措施

  10.5 防治水土流失的工程措施

  10.6 进一步需要研究的课题

第11章  环境岩土工程的检测与监测技术

  11.1 概述

  11.2 传统的检测与监测技术

  11.3 光纤传感检测与监测技术

  11.4 分布式光纤传感检测与监测技术

  11.5 光纤检测与监测技术的工程应用

  11.6 进一步需要研究的课题

教学方式：课堂讲授，小组讨论会结合课间实习。

教材及参考文献：

[1] H.Y. Fang. Introduction to Environmental Geotechnology[M]. CRC Press, 1997.

[2] Lakshmi N.Reddi, Hilary I. Inyang. Geoenvironmental Engineering[M]. Marcel Dekker, Inc, 2000.

[3] H.Y. Fang. Introductory Remarks on Environmental Geotechnology[A]. Proceedings of the first International Symposium on Environmental Geotechnology[C], Volume one. Pennsylvania: ENVD Publishing Company, Inc, 1986.

[4] R.M.Koerner. Keynote Address, Proceedings of the first International Symposium on Environmental Geotechnology[C], Volume two. Pennsylvania:  ENVD Publishing Company, Inc, 1986.
[5] H.I.Inyang. Preface. Proceedings of 4th International Symposium on Environmental Geotechnology and Global Sustainable Development[C]. Pennsylvania: ENVD Publishing Company, Inc, 1998.

[6] T.C.B.Galvao, H.I.Inyang. Preface. Proceedings of 5th International Symposium on Environmental Geotechnology and Global Sustainable Development[C]. Brazil: Belo Horizonite Press, 2000, Ⅳ~Ⅴ.
[7] J.K.Mitchell. Geotechnology, the Environmental Perspective[A]. Proceedings of the 3rd International Symposium-volume one[C]. Pennsylvania: Technomic Publishing Company. Inc, 1996.

[8] 胡中雄，李向约，方晓阳. 环境岩土工程学概论[J]. 岩土工程学报，1990，12（1）：98~107.

[9] 袁建新. 环境岩土工程问题综述[J]. 岩土力学，1996，17（2）：88~93.

[10] 龚晓南. 21世纪岩土工程发展展望[J]. 岩土工程学报，2000，22（2）：238~242.

[11] 罗国煜等. 城市环境岩土工程[M]. 南京：南京大学出版社，2000, 1~7.

[12] 施斌. 注重理论与应用相结合的环境岩土工程[J]. 水文地质工程地质，2000，27（2）：1~3.
任课教师：施斌  教授
考核方式：专题论文报告

大纲撰写人：施斌  教授

Title: Environmental Geotechnology
Course Number: 081501X01

Course Type: X
Session: 40
Credit: 2

Designed for: 
Doctoral postgraduates majoring in Geological Eng., Environmental Geol., Environmental Eng.，Hydrology and Water Resource, Geological Chemistry
Objectives: 
Environmental geotechnology is a rising subject in the past decade. This course is intended to make students realize the definition and scope of environment geotechnology, the latest development inside and outside the country, and master the research principle and methodology of the correlative topics.
Prerequisites: 
Students must have knowledge on Soil Behavior in Geotechnology, Engineering Geology, Rock and Soil Mechanics, Geotechnical Reconnaissance and Design, Geotechnical Testing and Monitoring, Envi. Geology, Hydrogeology etc.

Major Content:
Environmental geotechnology is a recently rising interdisciplinary subject and develops rapidly, which shows a strong vitality and wide development perspective. This course is intended to serve graduate students and senior undergraduates majoring in engineering geology, environmental geology, hydrogeology, geotechnical engineering, geological engineering and environment engineering. It includes 11 chapters as follows:

Main Chapters:
Chapter 1 Introduction

1.1 Origin and Development of Environmental Geotechnology

1.2 Definition of Environmental Geotechnology

1.3 International Current Status

1.4 Research Status and Existent Problems in our Country

1.5 Correlative Topics

Chapter 2 Theory and Methodology of Environmental Geotechnology

          2.1 Review on Existent Theory and Methodology in Geotechnology 

          2.2 Particle-Energy-Field Theory

          2.3 Formation and the Composition of the Soil

  2.4 Physical Behaviors and Water-Soil Interaction

  2.5 Colloid Chemistry and Electro-Chemistry Property of Soil

  2.6 Environment and Engineering Properties of Soil

Chapter 3 Site Pollution and its Treatment Technology

  3.1 Introduction
  3.2 Engineering Properties of Soil in Industrial Contaminated Site

  3.3 Mechanism and Fate of Contaminated Soil in Industrial Contaminated Site

  3.4 Treatment Technologies for Contaminated Site

  3.5 Further Research Topics

Chapter 4  Municipal Sanitary Landfill

  4.1 Current Status of Municipal Sanitary Landfill

  4.2 Main Environmental Geotechnical Problems

  4.3 Engineering Structure of Municipal Sanitary Landfill

4.4 Sanitary Landfill System with Clay Barrier Wall

4.5 Environmental Geotechnical Evaluation for Sanitary Landfill 

4.6 Further Research Topics

Chapter 5 Land Subsidence
  5.1 Introduction

  5.2 Hazards Induced by Land Subsidence
  5.3 Mechanism of Land Subsidence 

  5.4 Countermeasures for Land Subsidence
  5.5 Further Research Topics

Chapter 6 Slope and Landslide

  6.1 Introduction

  6.2 Environment Factors Inducing Landslide

  6.3 Environment and Slope Deformation

  6.4 Geotechnical Measures for Treating Landslide

  6.5 Ecological Protecting Slope Engineering

  6.6 Further Research Topics  

Chapter 7 Special Soil 

  7.1 Introduction

  7.2 Engineering Properties of Expansive Soil and Environment 

  7.3 Engineering Properties of Frozen Soil and Environment 

  7.4 Engineering Properties of Laterite and Environment 

  7.5 Engineering Properties of Soft Soil and Environment 

  7.6 Engineering Properties of Peat Soil and Environment 

  7.7 Engineering Properties of Loess and Environment 

Chapter 8 Man-made Soil

  8.1 Definition

  8.2 Origin of Man-made Soil

  8.3 Classification of Man-made Soil

  8.4 Environmental Effect of Man-made Soil

  8.5 Treatment and Engineering Utilization of Man-made Soil

  8.6 Further Research Topics 

Chapter 9 Wetland

  9.1 Introduction

  9.2 Ecological Effect of Wetland

  9.3 Protection Engineering for Wetland

  9.4 Further Research Topics

Chapter 10  Debris Flow, Soil and Water Loss

  10.1 Introduction

  10.2 Debris Flow and Environment

  10.3 Soil and Water Loss and Environment

  10.3 Engineering Measures for Protecting Debris Flow

  10.5 Engineering Measures for Protecting Soil and Water Loss

  10.6 Further Research Topics

Chapter 11 Detection and Monitoring Technology of Environmental Geotechnology

  11.1 Introduction

  11.2 Conventional Technologies for Detection and Monitoring 

  11.3 Fiber Optic Sensing Monitoring Technology

  11.4 Distributed Fiber Optic Sensing Monitoring Technology

  11.5 Engineering Application of Fiber Optic Sensing Technologies

  11.6 Further Research Topics

Ways of Instruction: Classroom Lecture, Seminars and internship (1-3 units)

Textbooks and References:
1. H.Y. Fang. Introduction to Environmental Geotechnology[M]. CRC Press, 1997.

2. Lakshmi N.Reddi, Hilary I. Inyang. Geoenvironmental Engineering[M]. Marcel Dekker, Inc, 2000.

3. H.Y. Fang. Introductory Remarks on Environmental Geotechnology.[A]. Proceedings of the first International Symposium on Environmental Geotechnology[C], Volume one. Pennsylvania: ENVD Publishing Company, Inc, 1986.

4. R.M.Koerner. Keynote Address, Proceedings of the first International Symposium on Environmental Geotechnology[C], Volume two. Pennsylvania:  ENVD Publishing Company, Inc, 1986.
5. H.I.Inyang. Preface. Proceedings of 4th International Symposium on Environmental Geotechnology and Global Sustainable Development[C]. Pennsylvania: ENVD Publishing Company, Inc, 1998.

6. T.C.B.Galvao, H.I.Inyang. Preface. Proceedings of 5th International Symposium on Environmental Geotechnology and Global Sustainable Development[C]. Brazil: Belo Horizonite Press, 2000, Ⅳ~Ⅴ.
7. J.K.Mitchell. Geotechnology, the Environmental Perspective[A]. Proceedings of the 3rd International Symposium[C], Volume one. Pennsylvania: Technomic Publishing Company, Inc, 1996.

8. Hu Zhongxiong, Li Xiangyue, Fang Xiaoyang. Introduction to Environmental Geotechnology  [J]. Chinese Journal of Geotechnical Engineering,1990, 12(1):98~107.

9. Yuan Jianxin. Review of Environmental Geotechnical Problems[J]. Rock and Soil Mechanics,1996,17(2):88~93.

10. Gong Xiaonan. The Perspective of Geotechnology in 21th Century [J]. Chinese Journal of Geotechnical Engineering, 2000,22(2):88~93.
11. Luo Guoyu et al. Urban Environmental Geotechnology[M]. Nanjing: Nanjing University Press, 2000,1~7.

12. Shi Bin. Environmental Geotechnology Emphasized on Theory and Practice[J]. Hydrogeology and Engineering Geology, 2000,27(2):1~3.
Instructor: Prof. Shi Bin

Course Evaluation：Special topic study report

Program Designer: Prof. Shi Bin

课程名称：板块构造研究的最新进展

课程编号：070904C02
课程类型：C
学    时：50

学    分：3
适应专业：地质学各专业
教学目的：
拓宽研究生知识面，培养研究创新和批判性思辨能力，引领研究生们熟悉当今地质学研究的前沿
对选课学生要求：具备《普通地质学》、《岩石学》、《地史学》的基础知识
主要内容：

介绍板块构造理论的基本原理和重要概念，重点论述板块构造研究近10年的最新进展，包括板块构造理论中存在的问题、解决问题的思路、方法与手段、近年研究的突出进展及其发展趋势等，兼顾中国板块构造基本特征的分析。主要内容涉及构造、岩石、沉积、地球物理等多个学科领域。课程共分8章，包括：板块构造基本原理、重要术语及其最新认识，大陆内部构造作用，古板块构造，活动大陆边缘，地体构造，盆地构造，大地碰撞构造，大型走滑构造与大陆伸展构造等，均属当今地质学研究之前沿。每个方面的研究进展均由理论基础、存在问题和研究进展、典型事例分析3部分组成，每章之后均列若干最新参考文献。
教学方式：讲课与课堂讨论

主要章节：

第1章 板块构造基本原理、重要术语及其最新认识

1. 泛大陆（联合古陆）、泛大洋 (古地中海或特提斯)、劳亚古陆、冈瓦纳古陆;2. 板块构造的三大理论支柱:地幔对流、对称的海底磁异常条带、转换断层，3.蛇绿岩套、阿尔卑斯与阿拉斯加超镁铁岩、蛇绿混杂体，4. 三联点， 5.威尔逊旋回， 6. 三类洋陆过渡带，7. 软流层与壳内低速带，8.古沟弧系的8项鉴定标志， 9. 与俯冲有关的3个重要问题，10.两种俯冲方式：智利型增生俯冲与马利亚纳型侵蚀俯冲, 11. 经典活动陆缘剖面与岩石构造组合， 

12. 四种板块边界类型，13. 四种碰撞造山类型，14. 太平洋洋脊东侧为何比西侧窄得多，15. 科迪勒拉型造山带，16. 碰撞期与碰撞后构造标志，17. 前陆盆地、弧后盆地， 18. 二十种构造岩石组合与大地构造环境，19. 拆离构造与板片，20. 渗漏断层，21.共轭俯冲，22. 大陆深俯冲，23. 蓝片岩带，24. 科马提岩与前寒武纪绿岩带，25. 花岗岩与板块背景，26. 变质核杂岩，27. 地体构造、地体增生作用、地体与微板块、板片、推覆体的区别，28. Rodinia超大陆与格林威尔造山带， 29. 地幔柱及其与板块的异同点，30. 玄武岩浆底侵作用，31.大陆拆沉作用，32. 伸展跨塌作用
第二章 大陆内部构造作用

第一节 板块构造面临的若干重大挑战

第二节 大陆深俯冲与超高压变质作用 

第三节 大陆内部的大地震

第四节 前寒武纪超大陆的聚合与裂解

第五节 地幔柱与壳幔作用  

第六节 美国30年大陆动力学研究国家计划

第七节 超越板块构造的4大主攻目标

第八节 高新技术在大陆动力学研究中的运用及其实例
第三章 古板块构造研究进展

第一节 当代全球古板块研究现状
第二节 国外太古代板块构造运动机制的理论探讨及证据

第三节 中国古板块鉴定标志、一般特征及实例分析

第四章 活动大陆边缘研究的最新进展

第一节 东太平洋地区活动大陆缘研究的最新动态

第二节 西太平洋地区活动大陆边缘研究的一些理论新突破

第三节 中国东南部洋陆过渡带研究中的问题与思考

第四节 高新技术在活动大陆边缘研究中的作用与实例

第五章 盆地构造研究的最新进展
第一节 盆地划分、类型及其特征

第二节 反转构造

第三节 构造分析方法在油气盆地构造研究中的应用

第四节 地球化学方法在盆地构造背景研究中的应用

第五节 盆-山耦合研究的最新进展与实例

第六章 大地碰撞构造研究最新进展

第一节 大地碰撞构造分类及其基本特征

第二节 大地构造相

第三节 碰撞后的A型俯冲

第四节 韧性变形运动学

第五节 台阶状逆断层、断层相关褶皱及平衡-恢复剖面

第六节 实例

第七章 大型走滑构造与大陆伸展构造
第一节 走滑构造、花状构造

第二节 喜山型伸展构造与科迪勒拉型伸展构造

第三节 变质核杂岩的基本特征

第四节 与变质核杂岩有关若干问题的思考

第五节 典型实例

第八章 地体构造理论、方法和典型实例
第一节 基本原理

第二节 研究方法与步骤

第三节 典型实例分析
教材：自编教材与课件

主要参考文献：

1. Condie, K.C., 1996, Plate tectonics and crustal cvolution, 4th edition, Pergamon press, 1-476.

2. Engebreston, D.C., Cox, A and Gordon, R.G., 1986. Relative motions between Oceanic and continental plates in the Pacific basin, Geological Society of America, Special Paper 206, 1-64.

3. Coward, M.P. and Ries, A.C., 1986 Collision tectonics. oxford: Blackwell Scientific Publication, 1-420.

4. Coward, M.P, Deway, J.E. and Hancock, P.L., editors, 1987, Continental extension tectonics. Oxford: Blackwell Scientific Publication, 1-420.

5. Leitch, E.C. and scheibner, E., editors, 1987. Terrane accretion and orogenic belts. Geological Society of America-American Geophysical Union, Geodynamics Series, Vol.19, 1-354.

6. Allen, P.A. and Homewood. P., editors, 1986, Foreland basins. Oxford: Blackwell Scientific Publications, 1-453.

7. Holfman, P. F., 1991, Did the breakout of Laurentia turn Gondwanaland inside-out? Science, 252: 1409-1412
8. Hill R I, Campbell H, Davis G F & Griffiths R W. 1992. Mantle plumes and continental tectonics. Science, 256:186-192
9. Charvet J, Cluzel D , Faure M, Carigroit M , SHU Liangshu and Lu Huafu. 1999. Some tectonic aspects of the pre-Jurassic accretionary evolution of East Asia.  In: Metcalfe I, Ren J, Charvet, J, Hada, S,( Eds) , Gondwana dispersion and Asian accretion, A. A. Balkema/Rotterdam/brookfield, 37-65
10. 金性春，1984， 板块构造学基础，上海科学技术出版社，1-283.
任课教师：舒良树

考核方式：文献阅读汇报、读书报告

大纲撰写人：舒良树

Course： The latest advances in research on plate tectonics
Course Number: 070904C02
Course Type: C

Session: 60

Credit: 3
Speciality: All branches of Geology

Target:
   Widening knowledge of graduate students, training their ability on scientific creating and criticizing, leading them to the front of modern geology. 

Prerequisites: Knowledge on《General Geology》,《Lithology》and《Earth History》

Major Contents:

On the basis of introductions of the fundamentals and important terms of the plate tectonic theory, this course elaborates mainly the latest advances in research on plate tectonics in recent 10 years, including some major problems existing in the plate tectonic theory, thinking, method and technique that solve these problems, recent important advances and research trends. At the same time, basic features of Chinese plate tectonics are analyzed. Major contents are related to poly-specialty such as structure geology, lithology, sedimentology and geophysics, and so on. The course is consist of eight chapters, they are 1) the fundamentals, important terms and the latest results of the plate tectonic theory, 2) major tectonic works occurring in hinter-continent, 3) ancient plate tectonics, 4) active continental margin, 5) terrane tectonics, 6) basin tectonics, 7) collision tectonics and 8) large-scale strike-slip tectonics and continental extensional tectonics, which belong to research fronts of modern geology. Each aspect is composed of three parties of basis theory, existing problems and the latest advances, and typical example; each chapter lists some recent references.

Main Chapters:
Chapter 1 Fundamentals, important terms and the latest results of the plate tectonic theory 

1. Pangaea, Tethys, Laurasia Land, Condwana Land, 2. Three theory prisms of plate tectonics: convection of mantle, symmetric magnetic abnormity bands of oceanic floor, 3. ophiolite suite, Alps-type and Alaska-type ultramafic rocks，ophiolitic mélange, 4. Triple junctions, 5. Wilson cycle, 6. three type continental margins, 7. asthenosphere and intra-crust lower velocity layer,    
8. eight identifying signs of ancient trench, arc and back arc basin system, 9. three important aspects related to plate subdution, 10. two type fashions of subduction: Peru-Chile-type accretionary subduction and Mariana-type erosion subduction, 11. classical sections of active continental margins and related petrotectonic assemblages, 12. four types of plate boundary, 13. four types of collision-orogeniy, 14. Why is the western Pacific wider than the eastern Pacific, 15. Cordillera-type orogenic belt，16. tectonic marks related to syn-collision period and post-collision period，17. foreland basin and back arc basin, 18. twenty type petrotectonic assemblages and geotectonic environments，19. detachment and flake，20. leaky fault，21. conjugate subduction，22. deep subduction of continent，23. blue schist zone, 24. komatiite and Pre-Canabrian green schist belt，25. granitoids and related settings of plate，26. metamorphic core complex，27. terrane tectonics, amalgamation, difference among terrane, microplate, flake and napp，28. Rodinia suppeland and Glinwile orogenic belt， 29. mantle prism，30. underplating of basaltic magma，31. continental delamination，32. extension and collapse
Chapter 2 Major tectonic works occurring in hinter-continent

Section 1  Some severe challenge to plate tectonics theory

Section 2 Continental deep subduction and ultra-pressure metamorphism

Section 3 Huge-scale earthquake occurring in the interior continent

Section 4 Precambrian formation and breakup of Rodinia suppeland 

Section 5 Mantle prism and crust-mantle interaction

Section 6 National project on continental dynamics in 1989-2019, USA

Section 7 Four research targets of beyond plate pectonics: rheology and orogenesis of the Continents, the missing link: from earthquakes to orogenesis, dynamic Interactions between Tectonics, Climate, and Earth Surface Processes and co-evolution of Earth and life. 
Section 8 Applying and examples of new techniques on the aspect of continent dynamics 

Chapter 3 The latest advances in research on ancient plate tectonics

Section 1 Study actuality of global ancient plate tectonics

Section 2 Existing evidence of Archean plate tectonics and theory probe of plate movement mechanism

Section 3 The identifying signs, general futures and typical examples of Chinese ancient plate tectonics 
Chapter 4 The latest advances in research on active continental margin

Section 1 The latest advances in research on active continental margin of Eastern Pacific region

Section 2 The breakthrough results on active continental margin of Western Pacific region

Section 3 The problems and thinking on active continental margin of Southeast China 

Section 4 Applying and examples of new techniques on the aspect of active continental margin

Chapter 5 The latest advances in research on basin tectonics 

Section 1 The taxonomy, origins and features of basin tectonics

Section 2 Inversion structure of basins

Section 3 Applying of structural analysis on oil-gas basins 

Section 4 Applying of geochemistry method on geological settings of basins

Section 5 The latest advances in research on basin-range coupling and typical examples

Chapter 6  The latest advances in research on collision tectonics

Section 1  The taxonomy and features of collision tectonics

Section 2 Geotectonic facies

Section 3  A-type subduction during the post-collision period

Section 4 Structural kinematics related to ductile deformation 

Section 5 Step-type thrust, fault-related fold and balance-restore sections

Section 6 Typical examples

Chapter 7  The latest advances in research on terrane tectonics

Section 1  Strike-slip tectonics and flower-form structure

Section 2 Himalaya-type and Cordillera-type extension tectonics

Section 3  A-type subduction during the post-collision period

Section 4 Basic features of metamorphic core complex

Section 5 Some problems and thinking related to metamorphic core complex

Section 6 Typical examples

Chapter 8 Large-scale strike-slip tectonics and continental extensional tectonics
Section 1 Basic Principles and important conceptions 

Section 2 Study methods and steps

Section 3 Typical examples

Textbook: The draft textbook compiled by Shu Liangshu

Suggestions for further reading:

1. Condie, K.C., 1996, Plate tectonics and crustal cvolution, 4th edition, Pergamon press, 1-476.

2. Engebreston, D.C., Cox, A and Gordon, R.G., 1986. Relative motions between Oceanic and continental plates in the Pacific basin, Geological Society of America, Special Paper 206, 1-64.

3. Coward, M.P. and Ries, A.C., 1986 Collision tectonics. oxford: Blackwell Scientific Publication, 1-420.

4. Coward, M.P, Deway, J.E. and Hancock, P.L., editors, 1987, Continental extension tectonics. Oxford: Blackwell Scientific Publication, 1-420.

5. Leitch, E.C. and scheibner, E., editors, 1987. Terrane accretion and orogenic belts. Geological Society of America-American Geophysical Union, Geodynamics Series, Vol.19, 1-354.

6. Allen, P.A. and Homewood. P., editors, 1986, Foreland basins. Oxford: Blackwell Scientific Publications, 1-453.

7. Holfman P F, 1991. Did the breakout of Laurentia turn Gondwanaland inside-out? Science, 252: 1409-1412
8.  Hill R I, Campbell H, Davis G F & Griffiths R W. 1992. Mantle plumes and continental tectonics. Science, 256:186-192
9. Charvet J, Cluzel D , Faure M, Carigroit M , SHU Liangshu and Lu Huafu. 1999. Some tectonic aspects of the pre-Jurassic accretionary evolution of East Asia.  In: Metcalfe I, Ren J, Charvet, J, Hada, S,( Eds) , Gondwana dispersion and Asian accretion, A. A. Balkema/Rotterdam/brookfield, 37-65
10. Jin Xingchun, 1984， Basis of plate tectonics，Shanghai: Science and technique publishing house，1-283.

Teaching way: Lecturing and discussing

Teacher: Professor Shu Liangshu

Evaluation: Understanding lecture on references and study report

The author of paragraph schedules：Shu Liangshu

课程名称：高等岩土工程试验

课程编号：081803C03

课程类型：C
学    时：54 

学    分：3

适用专业：地质工程

教学目的：
利用“985工程”重点建设的一批大型仪器，使研究生深入学习和掌握现代岩土工程理论与应用研究中的先进试验技术。

对选课学生的要求：学习过岩土力学课程

主要内容：
本课程内容主要包括三部分。第一部分讲授岩石三轴压缩、单轴压缩、剪切、点荷载、回弹等力学试验方法，重点介绍三轴试验在岩石力学研究与工程实践中的重要作用、三轴试验技术的进展以及自行研制的电液伺服岩石三轴试验系统的原理、功能开发与典型试验结果；第二部分介绍土体的K0固结、三轴压缩、膨胀率与膨胀力等力学试验方法，三轴压缩试验是该部分的重点；第三部分是工程岩土体的物理特性的试验方法，包括声波测井与室内多波参数分析、热物理特性实验、电法探测与浅层地震探测。

主要章节：  

课程章节目录：

1 概述

1.1 岩土工程试验在岩土工程理论与应用研究中的作用

1.2 岩土工程试验的最新进展

2 岩石力学试验

2.1 试样制备与量测

2.2 三轴压缩试验(☆)

2.3 单轴压缩试验

2.4 剪切试验

2.5 点荷载试验

2.6 回弹试验

3 土力学试验

3.1 试验准备

3.2 K0固结试验

3.3 三轴压缩试验(☆)

3.4 膨胀率与膨胀力试验

4 工程岩土体物理特性试验

4.1 声波测井与室内多波参数分析(☆)

4.2 热物理特性实验(☆)

4.3 电法探测

4.4 地震波探测

(☆重点)

教学方式：课程教授、实验指导与非定期学术报告和专题研讨

教材及参考文献：

1. 李晓昭,闫长虹. 岩土工程试验技术进展(附试验要求手册), 南京大学地球科学系.

2. 周维垣. 高等岩石力学. 北京:水利电力出版社, 1990.

3. D. Hillel. Environmental soil physics. San Diego: Academic Press, 1998.
4. 林宗元. 岩土工程试验监测手册. 沈阳:辽宁科学技术出版社, 1994.

5. 陈成宗. 工程岩体声波探测技术. 北京: 中国通道出版社, 1990.

任课教师：李晓昭、闫长虹
考核方式: 试验与报告

大纲撰写人：李晓昭

Title: Advanced Geotechnical Engineering Laboratory

Course Number: 081803C03

Course Type: C
Session: 54

Credit: 3

Designed for: Graduate students majoring in Geological Engineering.

Objectives: 
The course helps the students further learn the advanced laboratory methods used in the geotechnical theoretical study and engineering practice for measuring and describing the physical and mechanical behaviors of rock and soil.

Prerequisites: Rock & soil mechanics

Major Contents: 

The course consists of three parts. The first part – rock mechanics LAB, introduces the following topics: sampling and measurement, triaxial test, uniaxial compressive stress test, shear test, point load test and Schmit hammer test. This part stresses the role that the triaxial compression test plays in both rock mechanics study and rock engineering practice. The function development and key parameters of digital program controlled servo rock mechanics test machine system are introduced. The typical test results got from it are illustrated. The second part is about the soil mechanics LAB including sample preparation, K0 consolidation testing, triaxial compression test, swelling ratio and force testing. Soil triaxial test is also the emphasis. The third part is about the laboratory and in-situ experiments on the following physical properties of rock and soil: acoustic, thermal, electrical and seismic properties.

Main Chapters:   
· Introduction

The role of geotechnical laboratory testing in theoretical study and engineering practice

Latest advances in geotechnical laboratory

· Rock Mechanics LAB

Sampling and measurement

Triaxial test (☆)

Uniaxial compressive stress test

Shear test

Point load test

Schmit hammer test

· Soil Mechanics LAB

Sample preparation

K0 consolidation testing

Triaxial compression test(☆)

Swelling ratio and force testing

· Rock & Soil Physics Experiments

Acoustic logging and laboratory test(☆)

Thermal indices test(☆)

Electrical prospecting

Shallow seismic prospecting

(☆ emphases)

Ways of Instruction: Lectures, laboratory tutorials and nonscheduled lectures and seminars on special topics are offered.

Textbooks and References: 

1. Xiao-Zhao, Li, Chang-Hong Yan. Advanced Geotechnical Laboratory (Appendix: Laboratory Requirements Manual) (in Chinese, partly in English). Department of earth sciences, Nanjing University.

2. W.Y. Zhou. Advanced Rock Mechanics (in Chinese). Beijing: Water Conservancy and Electrical Power Press, 1990.

3. D. Hillel. Environmental soil physics. San Diego: Academic Press, 1998.

4. Z.Y. Lin. Geotechnical Testing and Monitoring Manual (in Chinese). Shenyang: Liaoning Science and Technology Press, 1994.

5. C.Z. Chen. Acoustic Testing Technology in Rockmass (in Chinese). Beijing: China Railway Press, 1990.

Instructor: Xiao-Zhao Li, Chang-Hong Yan

Course Evaluation: 
Each student receives a grade based on the effective laboratory performance and the quality of report.

Program Designer: Xiao-Zhao Li

课程名称：分子生物学进展

课程编号：0710B0200

课程类型：B

学    时：120
学    分：6

适用专业：生命科学学院、医学院的研究生

教学目的：了解、掌握分子生物学最新研究动向和研究进展

对选课学生的要求：掌握生物化学和分子生物学的基本知识

主要内容：

紧密结合当今分子生物学的研究方向，应用学科发展的最新研究成果，使学生在基础知识和综合能力上都得到提高。采用专题讲授的形式，专题的选择，覆盖从分子生物学到生物化学、免疫学、药学、医学等许多相关领域；在内容方面，基础理论和实际应用联系紧密，在此课程中除了讲授基础知识以外，还引入了许多相关技术方面的内容。主要讲授专题为：

1、分子免疫， 2、基因组学研究， 3、生物信息学， 4、分子代谢和代谢组学，5、生物芯片，6、生物治疗， 7、蛋白质工程，8、药物设计、筛选及药剂学，9、分子细胞生物学，10、化学生物学

教学方式：课堂教学结合讨论

教材及参考文献：重要科学期刊最新发表的论文

任课教师：张峻峰等
考核方式: 笔试和撰写综述报告

大纲撰写人： 张峻峰

Title: Progress in Molecular biology

Course Number: 0710B0200

Course Type: B

Credit:   6

Session:  120

Designed for: Graduate students in School of Life Science and School of Medicine

Objectives: 
This course aims at promoting students’ comprehension of up-to-date research progress in molecular biology.

Prerequisites: 
The students have basic knowledge of biochemistry and molecular biology.

Major Contents:
Progress in Molecular Biology is an upper level course, aimed at master and Ph.D. students. It is designed to give a good background in current progress in Molecular Biology. Students will learn from current papers in the scientific literature, and will be have a deep understanding of basic knowledge as well as experimental techniques. The major themes are as follows: 1.Molecular Immunology, 2. Studies of Genomics, 3.Bioinformatics, 4. Molecular Metabolism and Metabomics, 5. Biochips, 6.Biological Therapy, 7. Protein Engineering, 8. Drug Design, Screening, and Pharmaceutics, 9.Molecular Cell Biology, 10. Chemical Biology

Ways of Instruction: Lecturing and seminar

Textbooks and References: Current papers in the scientific literature
Instructor: Professor Zhang Junfeng, et al.

Course Evaluation: Written examination and writing a literature summary

Program Designer: Professor Zhang Junfeng

课程名称： 植物生物化学与分子生物学

课程编号：071001C01
课程类型：C
学    时： 27 
学    分： 3

适用专业： 植物学、微生物学、生物化学

教学目的：
使学生能够全面了解和掌握植物生化与分子生物学的相关基础知识、拓宽学生的知识面、提高科研思维能力。
对选课学生的要求：
能够领会和掌握各章节的主要内容，了解最新的前沿知识，能够独立地撰写读书报告，提高自己的科研思维。

主要内容： 
本课程的教材主要参考国际杰出植物生物学家Bob B. Buchanan, Wilhelm Gruissem, Russell L. Jones编写的《Biochemistry & Molecular Biology of Plants》一书，从植物生理学、分子生物学和生物化学三个方面详细介绍了植物领域分子水平研究的主要方向；另外课程还增加了植物基因工程的相关研究内容和生命科学领域最新的一些研究进展。本课程能够让学生较为全面和系统地掌握植物科学领域的相关理论知识。
主要内容：

第一章 区室结构 （共3学时）

第一节 膜结构与被膜细胞器（1学时）

第二节 细胞壁 （1学时）

第三节 膜转运 (1学时)

第二章 细胞的繁衍 （共6学时）

第一节 核酸 （1学时）

第二节 基因组的组织结构与表达 （3学时）

第三节 蛋白质的合成、装配和降解 （2学时）

第三章 代谢与发育的整合 （共5学时）

第一节 植物激素与诱激物分子的生物合成 （2学时）

第二节 信号感受和转导 （2学时）

第三节 衰老与程序性细胞死亡 （1学时）

第四章 植物的环境与农业 （共6学时）

第一节 植物对病原体的反应 （1学时）

第二节 植物对非生物胁迫的反应 （1.5学时）

第三节 矿质营养吸收、转运及利用的分子生理学（1.5学时）

第四节 天然产物（次生代谢）（2学时）

第五章 植物基因工程 （共5学时）

第一节 基因工程的概念 （0.5学时）

第二节 植物基因工程的主要内容 （4学时）

第三节 植物基因工程研究进展 （0.5学时）

第六章 生命科学最新研究进展 （共2学时）

第一节 功能基因组学与蛋白质组学 （1学时）

第二节 生物信息学 （0.5学时）

第三节 RNAi等研究进展 （0.5学时）
教学方式： 课堂教学和研究班讨论

教材及参考文献：《植物生物化学与分子生物学》《植物基因工程》《蛋白质与蛋白质组学实验指南》《分子遗传学》《分子克隆实验指南》《生物信息学》等
任课教师： 杨永华等

考核方式： 笔试（50％）＋课程综述（50％）
大纲撰写人：杨永华、戚金亮

Title:  Biochemistry & Molecular Biology of Plants

Course Number: 071001C01
Course Type:C
Hours: 27

Credit: 3

Designed for: Graduate students majoring in botany、microbiology、biochemistry

Objectives: 
This course is designed to help the students understand and master the basic knowledge of plant biochemistry and molecular biology comprehensively, broaden their knowledge scope, and enhance their research ability. 
Prerequisites: 
 The students understand and master the main contents of every chapter, get familiar with the advanced knowledge of life science, write the research report independently, and enhance their research ability.  
Major Contents:  
“Biochemistry & Molecular Biology of Plants”，written by Bob B. Buchanan, Wilhelm Gruissem, and Russell L. Jones, is the main reference book of this course, which introduces the main research areas of plants in view of physiology, molecular biology, and biochemistry.  In addition, this course also introduces the contents of gene engineering of plants and the advance and development of life science. This course could let the students understand and master the related advanced knowledge of plant science comprehensively and systematically.
Main Chapters:
Part 1  Compartments（3 hours/total）
1.1  Membrane structure and membranous organelles ( 1 hour)

1.2  The cell wall ( 1 hour)

1.3  Membrane transport ( 1 hour)

Part 2  Cell reproduction ( 6 hours /total)

2.1  Nucleic acids ( 1 hours)

2.2  Genome organization and expression ( 3 hours)

2.3  Protein synthesis, assembly, and degradation ( 2 hours)

Part 3  Metabolic and developmental integration ( 5 hours /total)

3.1  Biosynthesis of hormones and elicitor molecules ( 2 hours)

3.2  Signal perception and transduction ( 2 hours)

3.3  Senescence and programmed cell death ( 1 hour)

Part 4  Plant environment and agriculture ( 6 hours /total)

4.1  responses to plant pathogens ( 1 hour)

4.2  responses to abiotic stresses ( 1.5 hour)

4.3  Molecular physiology of mineral nutrient acquisition, transport, and utilization ( 1.5 hour)

4.4  Natural products (Secondary metabolites) ( 2 hours)

Part 5  Gene engineering of plants ( 5 hours/total)

5.1  Concept of gene engineering ( 0.5 hour)

5.2  Main contents of gene engineering of plants ( 4 hours)

5.3  Advance of gene engineering of plants ( 0.5 hour)

Part 6  Advance and development of life science ( 2 hours/total)

6.1  Functional genomics and proteomics ( 1 hour)

6.2  Bioinformatics ( 0.5 hour)

6.3  Development of RNAi etc. ( 0.5hour)
Ways of Instruction: Lecture and Seminar.

Textbooks and Reference: 
《Biochemistry & Molecular Biology of Plants》《Gene Engineering of Plants》《Proteins and Proteomics: A Laboratory Manual》《Molecular Genetics》《Molecular Cloning：A Laboratory Manual》《Bioinformatics》
Instructor: Yong-Hua Yang, et al.
Course Evaluation: Examination（50％）+ Review（50％）
Program Designer: Yong-Hua Yang, Jin-Liang Qi

课程名称：神经科学原理

课程编号： 071003C02

课程类型：C
学    时：
72

学    分：
4

适用专业：生理学硕士专业

教学目的：
本课程使用英文原版教材进行教学，旨在使学生学习神经科学的基础理论和核心知识，了解某些神经科学的研究前沿。通过本课程的学习，要求学生能够掌握神经科学的基本原理和核心知识，提高专业英语的阅读能力，从而为进行毕业论文的研究工作和毕业后将从事的研究工作打下一定基础。
对选课学生的要求：

1、预修过“普通生物学”、“解剖学”、“组织学”、“生物化学”、“分子生物学”、“细胞生物学”和“生理学”等课程；

2、有较好的英语阅读和会话能力。

主要内容：

神经科学是生命科学领域中一门新兴的多学科综合性和前沿性科学，是研究脑的科学。神经科学的任务是研究神经系统内的神经细胞，以及由神经细胞所构成的神经环路的功能。本课程从分子、细胞、环路和系统水平全面地介绍脑的结构、发育和功能，动物和人类行为活动的神经机制，人类高级脑功能和心理活动的神经基础，以及某些重大的神经和精神疾病的发病机理。
主要章节：
第一章
课程概述

1. 什么是神经科学

2. 为什么要学习神经科学

3. 神经科学研究的最新进展和趋势
第二章
神经细胞的电信号

1. 概述

2. 跨神经细胞膜的电位

3. 离子的移动如何产生电信号

4. 产生膜电位的力

5. 多通透性离子体系中的电化学平衡

6. 静息膜电位的离子基础

7. 动作电位的离子基础

8. 小结

第三章
电压依赖的膜通透性

1. 概述

2. 跨神经细胞膜的离子电流

3. 两种不同类型的电压依赖性离子电流

4. 两种不同类型的电压依赖性膜电导

5. 重建动作电位

6. 通过动作电位实现的长距离神经信号传导

7. 不应期

8. 髓鞘导致的传导速度增快

9. 小结
第四章
离子通道和转运子

1. 概述

2. 导致动作电位产生的离子通道

3. 离子通道的多样性

4. 电压门控离子通道

5. 配体门控离子通道

6. 牵张和热激活的离子通道

7. 离子通道的分子结构

8. 主动转运子（active transporter）引起和维持的离子梯度

9. Na+/K+泵的功能特征

10. Na+/K+泵的分子结构

11. 小结

第五章
突触传递

1. 概述

2. 电突触

3. 化学突触的信号传递

4. 神经递质的特性

5. 神经递质的量子式释放

6. 突触小泡的递质释放

7. 突触小泡的局部循环

8. 钙在递质释放中的作用

9. 递质释放的分子机制

10. 神经递质的受体

11. 突触传递过程中突触后膜的通透性变化

12. 兴奋性和抑制性突触后电位

13. 突触电位的总和

14. 两类突触后受体家族

15. 小结

第六章
神经递质及其受体

1. 概述

2. 神经递质的分类

3. 乙酰胆碱

4. 谷氨酸

5. GABA和甘氨酸

6. 生物胺类神经递质

7. ATP和其他嘌呤类神经递质

8. 肽类神经递质

9. 非传统的神经递质

10. 小结

第七章
神经元内的分子信号

1. 概述

2. 分子信号的策略

3. 信号通路的激活

4. 受体类型

5. G-蛋白及其靶分子

6. 第二信使

7. 第二信使的靶分子：蛋白激酶和磷酸酯酶

8. 细胞核内的信号支持

9. 神经元信号转导的例子

10. 小结

第八章
躯体感觉系统

1. 概述

2. 皮肤和皮下的躯体感觉感受器

3. 特化为接受触觉信息的机械感受器

4. 体表不同部位机械感觉甄别的差异

5. 特化为本体感受的机械感受器

6. 主动触觉感受

7. 传导机械感受信息的主要传入通路：背柱-内侧丘系系统

8. 机械感受系统的三叉部分

9. 丘脑的躯体感觉部分

10. 躯体感觉皮层

11. 高级皮层代表区

12. 小结

第九章
痛觉

1. 概述

2. 痛觉感受器

3. 痛觉信号的转导

4. 中枢痛觉通路

5. 痛觉敏感

6. 痛知觉的下行控制

7. 安慰剂效应

8. 痛觉调制的生理学机制

9. 小结

第十章
视觉：眼睛

1. 概述

2. 眼睛的解剖

3. 视网膜像的形成

4. 视网膜

5. 光信号转导

6. 视杆和视锥系统的功能特化

7. 视杆和视锥细胞的解剖学分布

8. 视锥细胞和色觉

9. 检测光亮度变化的视网膜环路

10. 视网膜环路对光适应现象的贡献

11. 小结
第十一章
中枢视觉通路

1. 概述

2. 视网膜视神经节细胞的中枢投射

3. 视野的视网膜代表区

4. 视野缺陷

5. 纹状皮层的功能组构

6. 纹状皮层的柱状组构

7. 初级视觉通路中的

8. 纹外视皮层区的功能组构

9. 小结

第十二章
听觉系统

1. 概述

2. 声音

3. 声谱

4. 听觉功能概要

5. 外耳

6. 中耳

7. 内耳

8. 毛细胞和声波的机械-电信号转导

9. 耳蜗中的两种毛细胞

10. 听神经中的协调（tuning）和定时（timing）

11. 听觉信息如何到达脑干的靶核团

12. 两耳传入信息的整合

13. 从耳蜗核到外侧丘系的单耳通路

14. 下丘的听觉信息整合

15. 听觉丘脑

16. 听觉皮层

17. 小结

第十三章
前庭系统

1. 概述

2. 前庭迷路

3. 前庭毛细胞

4. 耳石器官：椭圆囊和球囊

5. 耳石器官如何感受线性作用力
6. 半规管

7. 半规管如何感受角加速度

8. 维持凝视、头和姿势的中枢通路

9. 到丘脑和皮层的前庭通路

10. 小结

第十四章
化学感受

1. 概述

2. 嗅球系统的组构

3. 人类的嗅球感受

4. 对气味的生理学和行为学反应

5. 嗅上皮和嗅感受器神经元

6. 嗅觉信号的转导

7. 气味感受器

8. 嗅觉信号编码

9. 嗅球

10. 嗅球的中枢投射

11. 味觉系统的组构

12. 人类的味觉感知

13. 对味觉刺激物的特异反应

14. 外周味觉系统的组构

15. 味觉感受器和味觉信号的转导

16. 味觉系统中的神经信号编码

17. 三叉神经系统的化学感受

18. 小结

第十五章
下运动神经元环路和运动控制

1. 概述

2. 负责运动的神经中枢

3. 运动神经元-肌肉相互关系

4. 运动单位

5. 肌肉张力的调节

6. 肌牵张反射的脊髓环路

7. 感觉活动对运动行为的影响

8. 影响到运动执行的其他感觉反馈

9. 屈反射的神经通路

10. 走动及脊髓环路

11. 下运动神经元综合征

12. 小结

第十六章
脑干和脊髓的上运动神经元控制

1. 概述

2. 脊髓环路的下行控制：概述

3. 脑干中的运动控制中枢：维持平衡和姿势的上运动神经元

4. 皮层脊髓和皮层延髓通路：发起复杂随意运动的上运动神经元

5. 初级运动皮层的功能组构

6. 前运动皮层

7. 下行运动通路的损伤：上运动神经元综合征

8. 小结
第十七章
基底神经节对运动的调控

1. 概述

2. 到达基底神经节的投射

3. 由基底神经节到其他脑区的投射

4. 由眼睛运动获得的证据

5. 基底神经节系统内的环路

6. 小结
第十八章
小脑对运动的调控

1. 概述

2. 小脑的组构

3. 到达小脑的投射

4. 出小脑的投射

5. 小脑中的环路

6. 小脑环路和运动的适时性协调

7. 小脑损毁的后果

8. 小结

第十九章
眼球运动和感觉运动整合

1. 概述

2. 眼球的运动实现了什么

3. 眼外肌的神经支配和作用

4. 眼睛运动的类型及其功能

5. 快速动眼运动的神经控制

6. 眼慢速跟踪运动的神经控制

7. 眼转向运动（vergence movement）的神经控制

8. 小结

第二十章
内脏运动系统

1. 概述

2. 关于内脏运动系统的早期研究

3. 内脏运动系统的特征

4. 内脏运动系统的交感部

5. 内脏运动系统的副交感部

6. 肠神经系统

7. 内脏运动系统的感觉部分

8. 内脏运动功能的中枢控制

9. 内脏运动系统的神经传递

10. 内脏运动反射功能

11. 心血管功能的自主调节

12. 膀胱的自主调节

13. 性功能的自主调节

14. 小结

第二十一章
脑的早期发育

1. 概述

2. 神经系统形成的起始：原肠胚形成和神经胚形成

3. 神经诱导变化的分子基础

4. 一些主要脑结构的形成

5. 基因异常和人脑发育的改变

6. 神经元和胶质细胞分化的始动

7. 神经元多样性的发生

8. 神经元的迁移

9. 小结

第二十二章
神经环路的构筑

1. 概述

2. 轴突生长锥

3. 轴突导向的非扩散性信号

4. 轴突导向的可扩散性信号：化学吸引和排斥

5. 拓扑图（topographic map）的形成

6. 选择性的突触形成

7. 营养性作用和神经元群体的最终大小

8. 在神经元联系形成过程中的进一步竞争作用

9. 营养性作用的分子基础

10. 神经营养信号

11. 小结

第二十三章
作为经验结果的脑神经环路的变化

1. 概述

2. 关键期

3. 语言的发育：人类关键期的例证

4. 视觉系统发育的关键期

5. 视觉剥夺在视觉优势形成中的效应

6. 人类的视觉剥夺和弱视

7. 神经元活动影响到神经环路发育的机制

8. 与关键期内活动依赖性可塑性有关的细胞和分子

9. 在其他感觉系统中发现的关键期证据

10. 小结

第二十四章
发育成熟的突触和神经环路的可塑性

1. 概述

2. 构成脊椎动物行为变化的突触可塑性

3. 哺乳类动物神经系统的短时程突触可塑性

4. 哺乳类动物神经系统的长时程突触可塑性

5. 海马突触的长时程加强

6. 长时程加强现象的机制

7. 长时程突触压抑

8. 长时程加强和长时程压抑过程中由基因表达变化所导致的持续性突触功能改变

9. 成年大脑皮层的可塑性

10. 神经损伤的恢复

11. 成年脑中神经元的生成

12. 小结
第二十五章
联络皮层

1. 概述

2. 联络皮层

3. 皮层结构概述

4. 联络皮层的一些特点

5. 顶叶联络皮层的损毁：注意缺陷

6. 颞叶联络皮层的损毁：认知缺陷

7. 额叶联络皮层的损毁：计划缺陷

8. 猴顶叶皮层中的“关注神经元”

9. 猴颞叶皮层中的“认知神经元”

10. 猴额叶皮层中的“计划神经元”

11. 小结

第二十六章
语言和说话

1. 概述

2. 语言的定位性和一侧化

3. 失语症

4. 语言一侧化现象的戏剧性证明

5. 大脑左右两半球的解剖学差异

6. 语言功能的定位

7. 右侧大脑半球在语言中的作用

8. 符号语言

9. 小结

第二十七章 睡眠和觉醒

1. 概述

2. 为什么人类和其他许多动物需要睡眠？

3. 睡眠和觉醒的昼夜节律性循环

4. 睡眠的阶段

5. 睡眠状态的生理学变化

6. 快速动眼运动睡眠和做梦的可能功能

7. 驾驭睡眠的神经环路

8. 丘脑-皮层的相互关系

9. 睡眠失调

10. 小结

第二十八章
情绪

1. 概述

2. 与情绪相关的生理学变化

3. 情绪性行为的整合

4. 边缘系统

5. 杏仁核的重要性

6. 新皮层和杏仁核的关系
7. 情绪功能的皮层一侧化

8. 情绪、动机和社会行为

9. 小结

第二十九章
性、性欲和脑

1. 概述

2. 二态性行为

3. 什么是性？

4. 激素对性二态性的影响

5. 性激素对神经环路的效应

6. 与生殖行为特定相关的其他中枢神经系统二态性

7. 与认知功能相关的脑二态性

8. 成年动物的激素敏感性脑环路

9. 小结

第三十章
记忆

1. 概述

2. 人类记忆的定性的分类

3. 记忆的时间性分类

4. 遗忘

5. 陈述性形成的脑系统

6. 陈述性记忆长时程储存的脑系统

7. 非陈述性学习记忆的脑系统

8. 记忆和衰老

9. 小结

教学方式：本课程为双语教学课程，使用英文原版教材，以课堂讨论的方法进行教学。

教材及参考书：

教材： “Neuroscience”, 3rd Edition, Purves D, Augustine GJ, Fitzpatrick D, Hall WC, LaMantia A-S, McNamara JO, Williams SM, Sinauer Associates Inc., Sunderland, Massachusetts, USA, 2004.
参考书：《神经科学——探索脑，（Neuroscience: Exploring the Brain中译本）》，王建军主译，高等教育出版社，2004。

考核方式：笔试

大纲撰写人：王建军

Title: Principles of Neural Sciences

Course Number: 071003C02
Course Type: 
C
Session: 
72

Credits: 
4

Designed for:
Graduate students majoring in Physiology.
Objective: 

This course is based on the original English textbook and provides an understanding of basic theories, key concepts and research frontiers of the neuroscience. The course is designed to increase Master students’ understanding of current issues and contexts of neuroscience, strengthen their skills in reading original English literatures, and lay the foundation for their further research works of graduation thesis and professional career in future.

Prerequisites:

1. Completion of basic curricula such as General Biology, Anatomy, Histology, Biochemistry, Molecular Biology, Cellular Biology and Physiology;

2. Strong oral and reading skills in English.
Major Contents:

Neuroscience is a rising, multidisciplinary and integrated science, which exploring the brain, and is perhaps one of the last frontiers in the life sciences. The task of neuroscience is to understand the functions of neural cells in nervous systems and their ensembles called neural circuits. This course presents brain structures, developments and functions, neural mechanisms underlying behavioral activities of humans and other animals, high brain functions and psychological activities of human, as well as pathogeneses of some severe neurological and psychiatric disorders, from molecular, cellular, circuit and systemic levels.
Main Chapters:
Chapter 1
Course Introduction
1. What is the neurobiology?
2. Why we need to study neurobiology?
3. Latest progresses and trends in neurobiological research
Chapter 2
Electrical signals of nerve cells

1. Overview

2. Electrical potentials across nerve cell membranes

3. How ionic movements produce electrical signals

4. The forces that create membrane potentials
5. Electrochemical equilibrium in an environment with more than one permeantion
6. The ionic basis of the resting membrane potential

7. The ionic basis of action potentials

8. Summary
Chapter 3
Voltage-dependent membrane permeability

1. Overview

2. Ionic currents across nerve cell membranes

3. Two types of voltage-dependent ionic current

4. Two voltage-dependent membrane conductances

5. Reconstruction of the action potential

6. Long-distance signaling by means of action potentials

7. The refractory period

8. Increased conduction velocity as a result of myelination

9. Summary
Chapter 4
Channels and transporters
1. Overview

2. Ion channels underlying action potentials 

3. The diversity of ion channels

4. Voltage-gated ion channels

5. Ligand-gated ion channels

6. Stretch- and heat-activated channels

7. The molecular structure of ion channels

8. Active transporters create and maintain ion gradients

9. Functional properties of the Na+/K+ pump

10. The molecular structure of the Na+/K+ pump

11. Summary
Chapter 5
Synaptic transmissionOverview

1. Electrical synapses

2. Signal transmission at chemical synapses
3. Properties of neurotransmitters

4. Quantal Release of neurotransmitters

5. Release of transmitters from synaptic vesicles

6. Local recycling of synaptic vesicles

7. The role of calcium in transmitter secretion

8. Molecular mechanisms of transmitter secretion
9. Neurotransmitter receptors

10. Postsynaptic membrane permeability changes during synaptic transmission

11. Excitatory and inhibitory Postsynaptic potentials

12. Summation of synaptic potentials

13. Two families of postsynaptic receptors

14. Summary
Chapter 6
Neurotransmitters and their receptors

1. Overview 

2. Categories of neurotransmitters
3. Acetylcholine 

4. Glutamate

5. GABA and glycine
6. The biogenic amines

7. ATP and other purines

8. Peptide neurotransmitters
9. Unconventional neurotransmitters
10. Summary
Chapter 7
Molecular signaling within neurons

1. Overview
2. Strategies of Molecular signaling

3. The activation of signaling pathways

4. Receptor types

5. G-proteins and their molecular targets

6. Second messengers

7. Second messengers targets: protein kinases and phosphatases

8. Nuclear signaling

9. Examples of neuronal signal transduction

10. Summary
Chapter 8
The somatic sensory system

1. Overview

2. Cutaneous and subcutaneous somatic sensory receptors

3. Mechanoreceptors specialized to receive tactile information

4. Differences in mechanosensory discrimination across the body surface

5. Mechanoreceptors specialized for proprioception

6. Active tactile exploration

7. The major afferent pathway for mechanosensory information: the dorsal column-medial lemniscus system

8. The trigeminal portion of the mechanosensory system 

9. The somatic sensory components of the thalamus

10. The somatic sensory cortex

11. Higher-order cortical representations

12. Summary
Chapter 9
Pain
1. Overview

2. Nociceptors

3. Transduction of nociceptive signals

4. Central pain pathways

5. Sensitization

6. Descending control of pain perception

7. The placebo effect

8. The physiological basis of pain modulation

9. Summary
Chapter 10
Vision: the eye
1. Overview
2. Anatomy of the eye

3. The formation of images on the retina

4. The retina

5. Phototransduction

6. Functional specialization of the rod and cone systems

7. Anatomical distribution of rods and cones

8. Cones and color vision

9. Retinal circuits for detecting luminance change

10. Contribution of retinal circuits to light adaptation

11. Summary
Chapter 11
Central visual pathways

1. Overview

2. Central projections of retinal ganglion cells

3. The retinotopic representation of the visual field

4. Visual field deficits
5. The functional organization of the striate cortex
6. The columnar organization of the striate cortex

7. Division of labor within the primary visual pathway

8. The functional organization of extrastriate visual areas

9. Summary
Chapter 12
The auditory system
1. Overview 

2. Sound

3. The audible spectrum

4. A synopsis of auditory function

5. The external ear

6. The middle ear

7. The inner ear

8. Hair cells and the mechanoelectrical transduction of sound waves

9. Two kinds of hair cells in the cochlea

10. Tuning and timing in the auditory nerve

11. How information from the cochlea reaches targets in the brainstem

12. Integrating information from the two ears

13. Monaural pathways from the cochlear nucleus to the lateral lemniscus

14. integration in the inferior colliculus

15. The auditory thalamus

16. The auditory cortex

17. Summary
Chapter 13
The vestibular system

1. Overview 

2. The vestibular labyrinth

3. Vestibular hair cells
4. The otolith organs: the utricle and saccule 

5. How otolith neurons sense linear forces

6. The semicircular canals

7. How semicircular canal neurons sense angular accelerations

8. Central pathways for stabilizing gaze, head, and posture

9. Vestibular pathways to the thalamus and cortex

10. Summary
Chapter 14
The chemical senses
1. Overview 

2. The organization of the olfactory system

3. Olfactory perception in humans
4. Physiological and behavioral responses to odorants

5. The olfactory epithelium and olfactory receptor neurons
6. The transduction of olfactory signals

7. Odorant receptors 

8. Olfactory coding

9. The olfactory bulb

10. Central projections of the olfactory bulb

11. The organization of the taste system

12. Taste perception in humans

13. Idiosyncratic responses to tastants

14. The organization of the peripheral taste system

15. Taste receptors and the transduction of taste signals

16. Neural coding in the taste system

17. Trigeminal chemoreception

18. Summary
Chapter 15
Lower motor neuron circuits and motor control
1. Overview 

2. Neural centers responsible for movement

3. Motor neuron-muscle relationships

4. The motor unit

5. The regulation of muscle force

6. The spinal cord circuitry underlying muscle stretch reflexes

7. The influence of sensory activity on motor behavior

8. Other sensory feedback that affects motor performance

9. Flexion reflex pathways

10. Spinal cord circuitry and locomotion

11. The lower motor neuron syndrome

12. Summary
Chapter 16
Upper motor neuron control of the brainstem and spinal cord

1. Overview
2. Descending control of spinal cord circuitry: general information

3. Motor control centers in the brainstem : upper motor neurons that maintain balance and posture

4. The corticospinal and corticobulbar pathways: upper motor neurons that initiate complex voluntary movements
5. Functional organization of the primary motor cortex

6. The premotor cortex

7. Damage to descending motor pathways: the upper motor neuron syndrome

8. Summary
Chapter 17
Modulation of movement by the basal ganglia

1. Overview
2. Projections to the basal ganglia
3. Projections from the basal ganglia to other brain regions
4. Evidence from studies of eye movements
5. Circuits within the basal ganglia system
6. Summary
Chapter 18
Modulation of movement by the cerebellum

1. Overview
2. Organization of the cerebellum

3. Projections to the cerebellum

4. Projections from the cerebellum
5. Circuits within the cerebellum

6. Cerebellar circuitry and the coordination of ongoing movement

7. Further consequences of cerebellar lesions

8. Summary
Chapter 19
Eye movements and sensory motor integration

1. Overview
2. What eye movements accomplish

3. The actions and innervation of extraocular muscles

4. Types of eye movements and their functions

5. Neural control of saccadic eye movements

6. Neural control of smooth pursuit movements

7. Neural control of vergence movements

8. Summary
Chapter 20
The visceral motor system

1. Overview

2. Early studies of the visceral motor system
3. Distinctive features of the visceral motor system
4. The sympathetic division of the visceral motor system
5. The parasympathetic division of the visceral motor system
6. The enteric nervous system
7. Sensory components of the visceral motor system
8. Central control of visceral motor functions
9. Neurotransmission in the visceral motor system
10. Visceral motor reflex functions

11. Autonomic regulation of cardiovascular function

12. Autonomic regulation of the bladder

13. Autonomic regulation of sexual function

14. Summary
Chapter 21
Early brain development

1. Overview

2. The initial formation of the nervous system: gastrulation and neurulation
3. The molecular basis of neural induction
4. Formation of the major brain subdivisions
5. Genetic abnormalities and altered human brain development
6. The initial differentiation of neurons and glia
7. The generation of neuronal diversity
8. Neuronal migration
9. Summary

Chapter 22
Construction of neural circuits

1. Overview
2. The axonal growth cone
3. Non-diffusible signals for axon guidance
4. Diffusible signals for axon guidance: Chemoattraction and repulsion
5. The formation of topographic maps
6. Selective synapse formation
7. Trophic interactions and the ultimate size of neuronal populations
8. Further competitive interactions in the formation of neuronal connections
9. Molecular basis of trophic interactions
10. Neurotrophin signaling
11. Summary
Chapter 23
Modification of brain circuits as a result of experience

1. Overview

2. Critical periods
3. The development of language: example of a human critical period
4. Critical periods in visual system development
5. Effects of visual deprivation on ocular dominance
6. Visual deprivation and amblyopia in humans
7. Mechanisms by which neuronal activity affects the development of neural circuits
8. Cellular and molecular correlates of activity-dependent plasticity during critical periods
9. Evidence for critical periods in other sensory systems
10. Summary

Chapter 24
Plasticity of mature synapses and circuits

1. Overview

2. Synaptic plasticity underlies behavioral modification in invertebrates
3. Short-term synaptic plasticity in the mammalian nervous system
4. Long-term synaptic plasticity in the mammalian nervous system
5. Long-term potentiation of hippocampal synapses
6. Molecular mechanisms underlying LTP
7. Long-term synaptic depression
8. Changes in gene expression cause enduring changes in synaptic function during LTP and LTD
9. Plasticity in the adult cerebral cortex
10. Recovery from neural injury

11. Generation of neurons in the adult brain

12. Summary
Chapter 25
The association cortices

1. Overview

2. The association cortices
3. An overview of cortical structure
4. Specific features of the association cortices
5. Lesions of the parietal association cortex: deficits of attention
6. Lesions of the temporal association cortex: deficits of recognition
7. Lesions of the frontal association cortex: deficits of planning
8. “Attention neurons” in the monkey parietal cortex
9. “Recognition neurons” in the monkey temporal cortex
10. “Planning neurons” in the monkey frontal cortex
11. Summary

Chapter 26
Language and speech

1. Overview

2. Language is both localized and lateralized
3. Aphasias
4. A dramatic confirmation of language lateralization
5. Anatomical differences between the right and left hemispheres
6. Mapping language functions
7. The role of the right hemisphere in language 
8. Sign language

9. Summary
Chapter 27
Sleep and wakefulness

1. Overview

2. Why do humans (and many other animals) sleep?

3. The circadian cycle of sleep and wakefulness

4. Stages of sleep

5. Physiological changes in sleep states

6. The possible functions of REM sleep and dreaming

7. Neural circuits Governing sleep

8. Thalamocortical interactions

9. Sleep disorders

10. Summary
Chapter 28
Emotions

1. Overview

2. Physiological changes associated with emotion

3. The integration of emotional behavior

4. The limbic system

5. The importance of the amygdala 
6. The relationship between neocortex and amygdala

7. Cortical lateralization of emotional functions

8. Emotion, reason, and social behavior

9. Summary

Chapter 29
Sex, sexuality, and the brain

1. Overview

2. Sexually dimorphic behavior

3. What is sex?

4. Hormonal influences on sexual dimorphism

5. The effect of sex hormones on neural circuitry

6. Other central nervous system dimorphisms specifically related to reproductive behaviors

7. Brain dimorphisms related to cognitive function

8. Hormone-sensitive brain circuits in adult animals

9. Summary
Chapter 30
Memory

1. Overview

2. Qualitative categories of human memory

3. Temporal categories of memory

4. The importance of association in information storage

5. Forgetting

6. Brain systems underlying declarative memory formation

7. Brain systems underlying long-term storage of declarative memory

8. Brain systems underlying nondeclarative learning and memory

10. Memory and aging

11. Summary
Ways of Instruction: 
This course is based on the original English textbook and adopts bilingual teaching seminars.
Textbook and Reference:

Textbook: “Neuroscience”, 3rd Edition, Purves D, Augustine GJ, Fitzpatrick D, Hall WC, LaMantia A-S, McNamara JO, Williams SM, Sinauer Associates Inc., Sunderland, Massachusetts, USA, 2004.

Reference: “Neuroscience: Exploring the Brain (Bear MF, Connors BW, Paradiso MA, Lippincott Williams & Wilkins, Philadelphia, Pennsylvania, USA, 2001)”, Chinese Edition, Translated by Wang JJ et al., Higher Education Press, Beijing, China, 2004. 
Course Evaluation: Written examination
Program Designer:
Jian-Jun Wang

课程名称：生物信息学

课程编号：071010C05

课程类型：C
学    时： 36

学    分： 2

适用专业： 分子生物学、生物化学

教学目的：  
掌握生物信息学主要方法、技术，特别是各类生物信息数据库的使用方法；掌握生物大分子序列的计算机分析方法，计算机辅助新基因、新蛋白质结构、功能分析和预测；掌握利用互联网进行生物大分子数据搜索和查询方法。并能够在自己的研究工作中应用这些方法和资源。

对选课学生的要求：    
修过分子生物学、生物化学课程并具有一定数学、物理和计算机基础的研究生和高年级学生

主要内容： 
本课程首先对新兴学科--生物信息学的发展历史及其在生命科学研究中的重要作用给出总体介绍。课程主要内容为常用生物信息学方法的简单原理与应用，以及重要生物信息资源的利用。沿着生物信息流的方向，我们将从生物信息学基础算法-序列相似性的动态规划程序开始，逐步介绍序列同源性分析、进化与保守分析、以及在海量基因组序列中快速搜索相似性序列的方法；识别和挖掘隐含在基因组DNA序列中的基因片段和调控信息；分析、预测蛋白质结构与功能关系的相关方法。最后讨论生物分子相互作用的信息学问题和研究进展。 
主要章节：

            目录

第一章 概述
第二章 序列比对方法

2.1 序列两两比对

2.2 序列快速搜索

2.3 序列相似性的统计显著性

2.4 多序列比对

2.5 核酸序列数据库与蛋白质序列数据库

第三章 序列同源性分析与分子进化

3.1 序列的相似性与同源性

3.2 分子进化与序列同源性

3.3 分子进化树

3.4 COG数据库

第四章 基因预测方法

4.1 原核基因组中的基因预测

4.2 真核基因预测

4.3 非编码RNA基因的识别

第五章 蛋白质结构与功能

5.1 序列、结构与功能的保守性

5.2 序列motif与功能位点

5.3 结构比较

5.4 结构的同源模建

5.5 蛋白质结构数据库

第六章 蛋白质结构预测

6.1 结构预测策略

6.2 二级结构预测

6.3 折叠类型

6.4 蛋白质结构二级数据库

6.5 从头(ab initio)预测

第七章 结构模拟与蛋白质工程分子设计

7.1 蛋白质体系的势能函数

7.2分子动力学模拟

7.3 分子对接

7.4 蛋白质工程

7.5软件工具

第八章 基因表达数据的挖掘

8.1基因表达的大规模分析

8.2 表达谱的数据挖掘

8.3 聚类分析

8.4 基因表达数据库

第九章 生物信息数据库及工具

 9.1 生物信息数据与互联网技术

 9.2 生物信息的检索与查询 

 9.3 数据库的建立与管理 

教学方式：课堂讲授、上机实习

教材及参考文献：
未指定教材, 推荐阅读材料:

1． 生物信息学（赵国屏等编著，科学出版社，2002）

2． 生物信息学—方法与实践 （张成岗 贺福初 编著，科学出版社，2002）

3． 蛋白质结构预测与分子设计（来鲁华等编著，北京大学出版社，1993）

4． Bioinformatics--A practical guide to the analysis of genes and proteins (Ed. A.D.Baxevanis, B.F.F.Ouellette, John Wiley &Sons,Inc. 2001)
5． 生物信息学-序列与基因组分析（影印本），科学出版社，2002;  Bioinformatics-Sequence and Genome Analysis, David W. Mount, Cold spring Harbor Laboratory Press, 2001

任课教师：王进

考核方式：试卷50% + 平时成绩10% + 实习成绩40%

大纲撰写人：王进

Title: Applied Bioinformatics

Course Number: 071010C05

Course Type: C
Session:36

Credit:2

Designed for: 
Graduates and advanced undergraduates majored in Molecular biology, Biochemistry

Objectives:  
This course is designed to be a basic introduction of bioinformatics to the students majored in the fields of life science. From this course, the students will learn the key methods and tools of bioinformatics covering the computational analysis of gene sequences and protein structures, data retrieving and sorting, microarray data analysis, etc.. And the students will acquire the necessary vocabulary needed to communicate with others who use the tools or develop new methods. The   application of bioinformatics tools in solving practical biological problems is emphasized. 

Prerequisites: 
Prospective students should have a background of molecular biology and biochemistry, and should be familiar with the use of personal computers. Entry level college math and physics are essential.
Major Content: 
This course provides an overview of bioinformatics, its historical background and perspectives in life science. An introduction to the theory, strategies, and practice of data analysis in molecular biology is given. The focus is on the application of those bioinformatics methods and tools in practical problems. Topics include methods of sequence analysis and pattern recognition in DNA and proteins, tools and usage of biological databases, methods of comparative genomics and analysis of gene expression data. The method of protein structure analysis and prediction and macromolecule simulation is another key part of this course. Emphasis will be placed on the design of protein structures with improved properties.

Main Chapters:
Chp.1 Introduction

Chp.2 Sequence comparison
      2.1 Pairwise sequence alignment

2.2 Fast sequence similarity search

      2.3 Statistical significance of similarity

      2.4 Multiple sequence alignment

      2.5 Macromolecule sequence databases

Chp.3 Sequence homology and molecule evolution

3.1 Sequence similarity and homology

3.2 Molecule evolution and sequence conservation

3.3 Evolution tree

3.4 COG database

Chp.4 Gene finding

4.1 Gene prediction in bacterial genomes

4.2 Finding genes in eukaryotic genomes

4.3 Detecting non-coding RNA genes 

Chp.5 Protein structure and function

5.1 Conservation paradigm of sequence, structure and function

5.2 Sequence motifs and functional sites

5.3 Structure comparison

5.4 Homology modeling of protein structure

5.5 Protein structure database--PDB

Chp.6 Structure prediction

6.6 Strategies for structure prediction

6.1 Secondary structure prediction

6.2 Folding class and recognition

6.3 Secondary databases for protein structure

6.4 Ab initio prediction methods

Chp.7 Structure simulation and molecule design for protein engeering

7.1 Potential function of proteins

7.2 Molecular dynamics

7.3 Interaction between molecules

7.4 Protein engineering

7.5 Softwares and tools

Chp.8 Mining expression data

8.1 Large scale analysis of gene expression

8.2 Data mining methods for gene expression analysis

8.3 Clustering

8.4 Databases of gene expression

Chp.9 Databases and tools for Bio-information

       9.1 Challenges arising from biological data

       9.2 Data retrieving and searching 

       9.3 Building databases and the management 

Ways of Instruction: Lectures and hands-on training

Textbooks and References: No books required for this course, but some are recommended.

1. Bioinformatics-Sequence and Genome Analysis, David W. Mount, Cold spring Harbor Laboratory Press, 2001.

  2. Bioinformatics-A practical guide to the analysis of genes and proteins (Ed. A.D.Baxevanis, B.F.F.Ouellette, John Wiley &Sons,Inc. 2001).

3. Reading materials assigned by the instructors (Attachment).

Instructor: WANG, Jin

Course Evaluation: 50% final exam + 10% Quiz (x2) + 20% take-home project + 20% terminal training

Program Designer: WANG, Jin

附录: 参考文献

网络材料:
1． http://www.cbi.pku.edu.cn  (中文版)

2． http://www.ncbi.nlm.nih.gov/
3． http://www.ebi.ac.uk/
4． http://www.ddbj.nig.ac.jp/
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3、 相关技术
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课程名称:分子免疫学

课程编号: 071010C01

课程类型: C

学    时: 60

学    分: 3

适用专业:
 本课程为生命科学学院一年级硕士研究生的专业基础课，同时也可作为医学、基础和临床免疫学等相关专业博士、硕士研究生、本科生的选修课。 

教学目的: 
该课程重点介绍分子免疫学的基本原理及近年来该研究领域内的主要新进展。在分子和细胞水平上，阐述哺乳动物免疫系统发育、进化；免疫反应调控；免疫系统发挥功能的机制。希望学生基于课程讲授及文献阅读、课堂讨论，掌握免疫学及分子免疫学的基本概念及理论，了解该领域的进展，了解分子免疫学与其它相关学科如解剖学、生物化学、病理学等之间的相互渗透关系，以及免疫学方法对生物技术发展的推动。通过本课程的学习，打下扎实的分子免疫学理论基础。

预修课程：生物化学、分子生物学、细胞学

主要内容: 
在基因、分子、细胞、个体水平上介绍免疫系统发育、进化、功能及相关研究基础。主要包括: 天然与特异性免疫应答的特点及其机制；免疫应答的调节；重要免疫细胞如T细胞、B细胞的发育分化与生物学功能；重要免疫分子如白细胞分化抗原、补体、免疫球蛋白、细胞因子、主要组织相容性抗原的结构和功能；免疫细胞的信号转导网络及分子免疫学的细胞学基础等。

主要章节：
第一部分：免疫学导论

1. 免疫的基本概念
2. 免疫学发展简史

第二部分：先天性与获得性免疫

1. 先天性免疫

2. 获得性免疫

3. 先天性免疫与获得性免疫之间的关系

4. 免疫缺陷

第三部分：免疫系统的细胞与组织

1. 淋巴器官与组织
2. 淋巴细胞
3. 辅助细胞及其它细胞

第四部分：免疫应答

1. T, B-细胞发育、活化与分化
2. 受体介导的免疫反应信号转导途径
3. T细胞介导的免疫反应分子机理
4. 体液免疫反应分子机理
5. 免疫反应的调控

第五部分：抗原

1. 免疫原性与抗原性
2. 影响免疫原性的因素
3. 表位, 半抗原，抗原性

4. 免疫细胞抗原受体识别分子机制
第六部分：免疫球蛋白

1. 抗体分子的结构

2. 抗体分类及功能
3. 免疫球蛋白结构、同种异型、个体基因型
第七部分：免疫球蛋白：分子遗传学

1．球蛋白基因重排机制

2．抗体多样性的产生、合成的转录与翻译调控
3．免疫遗传学简介

第八部分 补体系统

1. 补体家族及功能
2. 补体级联反应途径
3. 补体反应调控
第九部分 主要组织相容性复合体

1. MHC基因与分子结构

2. MHC 分子分布
3. MHC 基因表达调控

教学方式:
 以教师讲授为主，同时要求学生阅读相关英文原版参考书及外文文献，作课堂分组讨论及专题发言。
教材及参考文献: 

1. Goldsby R.A., Kindt T.J., Osborne B.A., Kuby J., 2003. Immunology, 5th edition, W. H. Freeman & Company, New York, NY, USA. 

2. Charles A. Janeway, Jr.et al., Immune Biology (5 th edition). Published by Garland Publishing.
3. Instant Notes in Immunology, BIOS Scientific Publishers Ltd, 2000.科学出版社影印版。

任课教师: 沈萍萍教授
考核方式: 
评分标准:

期中考试 (20%), 

期终考试 (40%)

课堂讨论及发言 (20%)

出勤率（20%)

大纲撰写人: 沈萍萍

Title: Molecular Immunology

Course Number: 071010C01

Course Type: C

Session: 60

Credit: 3

Designed for: 
This course is designed for first year graduate biology students and is also accessible to students who are advanced undergraduate students or those in related disciplines who wish an advanced perspective on immunolologic knowledge. 

Objectives: 
This course is intended as an introduction to molecular immunology. Instead of covering every aspect of immunology, this course will focus on the basic concepts of immunology and molecular events that are critical to the immune response. The aim of this course is to help students build up an outline understanding of the development, function and regulation of the mammalian immune system. By the end of the course, the students should understand the key principles of immunology and the relationship between immunology and the basic sciences, such as anatomy, biochemistry，pathology as well as the application of immunology to biotechnological studies. 

Prerequist：
 The students have learned the courses: Biochemistry，Molecular Biology，Cell Biology.

Major Contents: 
The course presents both basic principles of immunology and recent advances in molecular immunology. This includes structural, genomic, functional and hypothesis-driven researches. Specific topics to be covered include: basic concepts of the immune system, principles of innate and adaptive immunity, organs and cells of the immune system, cellular interaction and signaling transduction in the immune responses, review of the complement system, antigen properties, antibody structure and function, immunoglobulin gene rearrangement and generation of antibody diversity, the role of the major histocompatibility.

Main Chapters:
Section 1 Introduction to the Principles of Immunity

4. Basic concepts in immunology

5. Historical perspective
Section 2 Innate versus adaptive immunity

5. Innate immunity

6. Adaptive immunity

7. Interaction between innate and adaptive immunity

8. Immune dysfunction and its consequences
Section 3 Organs and Cells of the Immune System

4. Lymphoid organs and tissues

5. Lymphocyte

6. Other cells of immune system
Section 4 Immune response

6. T, B-Cell generation, activation, and differentiation

7. Signaling through immune system resceptor

8. T Cell-mediated immunity 

9. The humoral immune response

10. Regulation of the immune effector response
Section 5 Antigen

5. Immunogenicity versus antigenicity

6. Factors that influence immunogenicity

7. Epitopes, haptens and the study of antigenicity

8. Pattern-recognition receptors
Section 6 Antibodies

1. Basic structure 

2. Antibody classes and functions

3. Immunoglobulin structure, isotype allotypes and idiotypes
Section 7 Antibody Genetics

1. Immunoglobulin gene rearrangement

2. Generation of antibody diversity

3. Introduction to immunogenetics
Section 8 The Complement System

4. The components and functions of complement system

5. Complement activation pathway

6. Regulation of the complement system

Section 9 Major Histocompatibility Complex

4. MHC molecules and genes

5. Cellular distribution of MHC molecules

6. Regulation of MHC expression
Ways of Instruction: 
The teaching format will primarily involve lectures. Students are expected to actively participate the class discussion and presentation. Additional reading will be assigned the original research papers and other related references. 
Textbooks and references: 

4. Goldsby R.A., Kindt T.J., Osborne B.A., Kuby J., 2003. Immunology, 5th edition, W. H. Freeman & Company, New York, NY, USA. 

5. Charles A. Janeway, Jr.et al., Immune Biology (5th edition). Published by Garland Publishing.

6. Instant Notes in Immunology, BIOS Scientific Publishers Ltd, 2000.
Instructor: Shen Pingping (Ph.D., Professor)

Course Evaluation: 
This course will be graded based on:

One mid-term exam (20%), 

One final exam (40%)

Class discussion and presentation: (20%)

Attendance & class participation (20%)

Program Designer: Shen Pingping
课程名称：细胞与分子免疫学
课程编号：071003X02

课程类型： X
学    时：60
学    分：3

适用专业：基础和临床医学、生命科学

教学目的： 

通过本课程的学习，让学生了解细胞与分子免疫学的基本知识和实验技术以及国内外免疫学研究的最新进展，以便为医学和生命科学研究打下良好的基础，且能运用所学的细胞和分子免疫学知识指导临床医学实践。

对选课学生的要求：具有一定的免疫学基础

主要内容：

   以指定教材和最新免疫学参考文献为依据，将授课内容主要分为三部分，分别从细胞和分子水平阐明免疫学的实质和机理，即淋巴细胞的成熟、活化和调节以及免疫应答的效应机制，同时结合最新的国内外研究进展，紧密联系临床医学，重点介绍有关移植免疫、肿瘤免疫、自身免疫和免疫耐受等免疫系统疾病，让学生对以上领域的发展前沿有所了解。最后，介绍一些免疫学领域常用的实验技术与方法，包括免疫电泳技术、免疫组织化学技术、酶联免疫分析技术、免疫印迹技术、流式细胞术和抗原、抗体的制备等技术。
主要章节：

第一部分：淋巴细胞的成熟、活化和调节及其免疫应答的效应机制

     第一章：淋巴细胞的成熟和抗原受体基因的表达

     第二章：T细胞的活化
     第三章：B细胞的活化与抗体产生

     第四章：免疫耐受

    第五章：天然免疫

    第六章：细胞介导的免疫应答的效应机制

    第七章：体液免疫的效应机制

   第八章：抗微生物免疫

第二部分：免疫系统疾病

    第九章：移植免疫

    第十掌：肿瘤免疫

    第十一章：免疫应答引发的疾病：超敏和自身免疫

    第十二章：先天性和获得性免疫缺陷

第三部分：免疫学常用实验技术与方法

教学方式：授课与讨论结合

教材及参考文献：

教    材：细胞和分子免疫学（英文原版，第五版），北京大学医学出版社

参考文献：最新的免疫学综述

任课教师： 侯亚义
考核方式： 专题报告

大纲撰写人： 侯亚义

Title:：Cellular and Molecular Immunology

Course Number：071003X02

Course Type：X 

Session:：60
Credit:3 

Designed for:：Graduate students majoring in Basic and Clinic Medicine, Life Sciences.

Objectives：
This course is designed to make the students understand the advances in cellular and molecular immunology, master the recent immunologic techniques and apply these knowledge and technique to basic and clinic medicine. 
Prerequisites:：The students should have the knowledge on Immunology.

Major Contents：

According to the designated textbooks and references, the whole contents consist of three sections. In Section I, we describe the type of immune responses and introduce the fundamental principles that govern all immune responses and discuss the cellular and molecular basis of antigen recognition and the specificities of lymphocytes. We also describe the generation of lymphocyte and the responses of these lymphocytes of antigen recognition and the effector mechanisms that activated during immune responses and how these mechanisms function in host defense. In Section Ⅱ, we apply our knowledge of the basic mechanisms of innate and adaptive immunity to understanding immunologic reactions against tumor and transplants and diseases caused by abnormal immune responses. In Section III, we introduce many laboratory techniques commonly used in immunology, including immunoelectrophoresis, Immunohistochemistry; enzyme linked immunosorbant assay, immunoblotting, flow cytometry and preparation of antigen and antibody. 
Main Chapters:

Section Ⅰ: Maturation, Activation and Regulation of Lymphocytes and Effector Mechanisms of Immune Responses

Chapter 1: Lymphocyte Maturation and Expression of Antigen Receptor Genes

Chapter 2: Activation of T Lymphocyte

Chapter 3: B Cell Activation and Antibody Production

Chapter 4: Immunologic Tolerance

Chapter 5: Innate Immunity

Chapter 6: Effector Mechanisms of Cell-Mediated Immunity

Chapter 7: Effector Mechanisms of Humoral Immunity

Chapter 8: Immunity to Microbes

Section Ⅱ: The Immune System in Disease

Chapter 9: Transplantation Immunology

Chapter 10: Immunity to Tumor

Chapter 11: Diseases Caused by Immune Responses: Hypersensitivity and Autoimmunity

Chapter 12: Congenital and Acquired Immunodeficiencies

Section  Ⅲ: Laboratory Techniques Commonly Used in Immunology

Ways of Instruction:：Lecturing and Discussion

Textbooks and References：

Textbook：Cellular and Molecular Immunology (Fifth Edition)

References: The latest Review of  Immunology

Instructor： Yayi Hou

Course Evaluation：Special-topic Report

Program Designer：Yayi Hou

课程名称：生殖生物学 
课程编号：0710C02

课程类型： C
学    时：60
学    分：3

适用专业：基础和临床医学、生命科学

教学目的：
通过本课程的学习，使学生了解生殖生物学的基本知识和实验技术以及生殖生物学在生物学、医学中的应用前景；了解国内外生殖生物学研究的最新研究成果和动态，以便为医学和生命科学研究打下良好的基础，且能运用所学的知识指导临床医学实践。

对选课学生的要求：具有一定的生理学、组织学、细胞学基础

主要内容：
以指定教材和最新生殖生物学参考文献为依据，介绍生殖生物学的发展历史，生殖细胞的发育及成熟、受精机理，胚胎发育及胚胎着床、妊娠识别，胎盘的形成和分娩的机理，性别决定及控制，生殖缺陷及辅助生殖技术，生殖免疫等方面的基本知识和概念；介绍国内外的最新研究成果和动态，现代生殖生物学实验技术以及生殖生物学在生物学、医学中的应用和前景。
主要章节：

  第一章：生殖及生殖生物学
第二章：生殖器官的结构与功能
            雌性生殖器官

雄性生殖器官

    第三章：精子发生与成熟
            精子发生

精子发生的调控机制

精子的成熟与获能

第四章：卵泡发育、卵子发生和排卵

            卵泡发育和卵子发生

卵子成熟

排卵

黄体的形成和退化

第五章：受精
            受精研究历史的简单回顾

受精的概述

精子与卵透明带识别和结合的分子机制

精子顶体反应

精子与卵质膜结合和融合的分子基础

卵子激活

精子核去浓缩及雄原核形成

卵子皮质反应及多精受精的阻止

受精过程的中心体遗传

第六章：胚胎发育

            卵裂

早期胚胎发育过程中的基因表达

基因印迹

细胞分化与胚层形成

子宫胎盘循环的建立

胚胎干细胞

第七章：胚胎着床及妊娠识别

            胚胎着床

胚胎着床的分子调控

延迟着床

蜕膜化

妊娠识别

宫外孕和葡萄胎

第八章：胎膜和胎盘的结构与功能

胎膜

胎盘的类型与结构

胎盘的生理功能

第九章：妊娠的维持和妊娠期的生理变化

            胎儿的组织性营养与血液性营养

妊娠的维持

妊娠期的生理变化

妊娠诊断

第十章：分娩与泌乳

             分娩发动和分娩预兆

分娩

乳腺的结构与发育

泌乳的发动和维持

乳汁的排除 
第十一章：性别决定与性腺发育

             性别决定

性腺的发育

原始生殖细胞的迁移

不同性别胚胎的发育

第十二章：生殖激素

             脑部生殖激素

性腺激素

胎盘激素

前列腺素

第十三章：性行为及激素调节

             控制性行为的神经内分泌系统

雄性性成熟和性行为

雌性性成熟和性行为

性周期以及影响因素

第十四章：生殖缺陷与辅助生殖

生殖缺陷

辅助生殖技术

第十五章：生殖免疫

             配子免疫

母胎免疫

妊娠期免疫

病理妊娠与免疫

第十六章：动物的无性生殖

             自然条件下动物的无性生殖

人工辅助条件下动物的无性生殖

第十七章：环境与生殖健康

             物理因素对生殖健康的影响

化学因素对生殖健康的影响

生物因素对生殖健康的影响

个人行为对生殖健康的影响

第十八章：现代生殖生物学研究方法与技术简介

               细胞离体培养和操作

基因的克隆、表达检测及功能分析

微观形态学技术
模式生物

研究模型的选择

教学方式：授课与讨论结合

教材及参考文献：

教    材：1,生殖生物学    杨增明等主编  科学出版社。
          2,生殖内分泌学（英文版 第4版）科学出版社.。

参考文献：最新的生殖生物学综述

任课教师：韩晓冬
考核方式：专题报告和综述

大纲撰写人：韩晓冬

Title:：Reproductive Biology

Course Number：0710C02

Course Type： C 

Session:：60
Credit:：3
Designed for:：Graduate students majoring in Basic and Clinic Medicine, Life Sciences.

Objectives：
This course intends to make the students understand the advances in Reproductive Biology, master the recent Reproductive Biology techniques and apply these knowledge and techniques to basic and clinic medicine.  
Prerequisites:：
The students should have the basic knowledge in Physiology, Histology and Cytology.

Major Contents：
The course introduces basic knowledge and concepts on the history of Reproductive Biology, development and maturation of germ cells, mechanism of fertilization, embryo development and implantation, pregnancy recognition, mechanisms of placenta formation and parturition, sex determination and control, reproductive deficiency, assisted reproductive technology and reproductive immunology. The course also describes the latest research outcomes and developments in the field of reproductive biology, technology in modern reproductive biology research as well as the application and prospect of reproductive biology in the field of biology and medicine.
Main Chapters;
CHAPTER 1: REPRODUCTION AND REPRODUCTIVE BIOLOGY
CHAPTER 2: STRUCTURE AND FUNCTION OF REPRODUCTIVE DRGAN
Female Reproductive Organs

Male Reproductive Organs

CHAPTER 3: SPERMATOGENESIS AND SPERM MATURATION
Spermatogenesis
Control Merchanism of Spermatogenesis
Sperm Maturation and Capacitation
CHAPTER 4: FOLLICLE DEVELOPMENT, OOGENESIS AND OVULATION
Follicle Development and Oogenesis
Maturation of the Ovum
Ovulation
Formation and Degradation of the Corpus Luteum
CHAPTER 5: FERTILIZATION
A Simpli Review of Fertilizating Research History
Summary of  Fertilization
Molecular Basis for Recognition of Sperm and Zona Pellucida
Sperm Acrosome Reaction
Molecular Basis for Sperm -Egg fusion

Activation of Ovum
Sperm Nucleus Loosened and Male Pronucleus Formation
Cortical Reaction of Ovum and Preventing Polyspermism
Centrosome Heredity in Process of Fertilization
CHAPTER 6: EMBRYO DEVELOPMENT
Cleavage
Gene Expression in the Early Development of Embryo
Gene Imprinting
Cell Differentiation and Germ Layer Formation
Foundation of Circulation between Womb and Placenta
Embryo Stem Cell
CHAPTER 7: EMBRYO IMPLANTATION AND PREGNANCY RECOGNITION
Implantation
Molecular Control of Implantation
Delayed Implantation
Decidualization
Pregnancy Recognition
Ectopic Pregnancy and Hydatidiform Mole
CHAPTER 8: STRUCTION AND FUNCTION OF FETAL MEMBRANE AND 
PLACENTA
Fetal Membrane
Types and Structure of Placenta
Physiological Role of Placenta
CHAPTER 9: PREGNANCY MAINTAIN AND PHYSIOLOGICAL CHANGES

Hitiotrophic and Haemotrophic of Embryo
Pregnancy Maintain
Physiological Changes of Gestation
Pregnancy Diagnoses
CHAPTER 10: PARTURITION AND LACTATION 
Parturition Start and Signs

Parturition
Structure and Development of Galactophore
Start and Maintain of Lactation
Latex Secretion
CHAPTER 11: SEX DETERMINATION AND GONAD DEVELOPMENT
Sex Determination
Gonad Development
Migration of Primordial Germ Cells

Embryo Development of Different Gender
CHAPTER 12: REPRODUCTIVE HORMONES

Reproductive Hormones of Brain 
Hormones of Gonad
Hormones of Placenta
Prostaglandin
CHAPTER 13: SEXUAL BEHAVIOR AND HORMONE REGULATION
Neuroendocrine System of Regulating Sexual Behavior
Male Sexual Maturation and Sexual Behavior
Female Sexual Maturation and Sexual Behavior
Sexual Cycle and Affection Factors 
CHAPTER 14: REPRODUCTIVE DEFICIENCY AND ASSISTED REPRODUCTIVE

TECHNOLOGY
Reproductive Deficiency
Assisted Reproductive Technology
CHAPTER 15: REPRODUCTIVE IMMUNITY
Gametal Immunity
Immunity between Mother and Embryo
Immunity in Gestation
Pathologic Pregnancy and Immunity
CHAPTER 16: ASEXUAL REPRODUCTION OF ANIMAL
Asexual Reproduction in Nature
Asexual Reproduction in Artificial Assisted Condition
CHAPTER 17: ENVIRONMENT AND REPRODUCTIVE HEALTH
Effect of Physical Factors on Reproductive Health
Effect of Chemical Factors on Reproductive Health
Effect of Biologic Factors on Reproductive Health
Effect of Individual Behavior Factors on Reproductive Health
CHAPTER 18: METHODS AND TECHNOLOGY IN MODERN REPRODUCTIVE BIOLOGY RESEARCH
Cell Culture and Operation in Vitro
Gene Clone , Expression Detection and Function Analysis

Technology of Microcosmic Morphology
Model Organism
Selection of Model Organism

Ways of Instruction: Lectures and Discussions

Textbooks and References：

     Textbook：1.Reproductive Biology  Yang ZM, editor. Peking, China:Science Press.
               2.Reproductive Endocrinology (4th Edition) Peking, China:Science Press.
     References: The latest Review of Reproductive Biology

Instructor：Xiaodong Han

Course Evaluation:  Special-topic Report and Literature Review

Program Designer:  Xiaodong Han

课程名称：现代生物学技术

课程编号：071005D02
课程类型：D
学    时：60
学    分： 3

适用专业：基础医学、临床医学、生命科学

教学目的：
随着现代医学科学的进步，各种新技术、新方法已迅速在各个学科中得到了广泛应用。开设本课程旨在使学生能够了解和初步掌握从事基础医学研究所涉及的各种生物学技术的基本原理、应用范围、基本方法等，通过本课程的学习，便于学生迅速开展课题，确定研究方案，有助于学位论文的顺利完成，并且可为毕业后将从事的研究工作打下一定基础。
对选课学生的要求：具有生物学基础知识

主要内容：

本课程主要介绍近年来在基础医学以及生物学等领域从事研究工作所涉及的一些常用技术，从动物实验到细胞水平以及分子水平各个层面，初步但系统地介绍了生物学和基础医学研究中所涉及的各种技术，如免疫学检测、细胞培养技术、微生物培养技术、组织学与细胞化学技术、有关蛋白质、多糖、核酸等生物大分子的分离纯化技术等等。 
主要章节：

第1章  细胞培养技术

1、 细胞培养设施和基本条件

2、 培养细胞的形态分类

3、 培养细胞的生长和增殖过程

4、 培养细胞生存环境、条件和代谢

5、 细胞的计数法

6、 细胞的冻存、复苏和运输

7、 体外培养常用的肿瘤细胞株

8、 药物在体外对细胞的作用研究

第2章  免疫细胞的培养和功能检测

1、 T细胞的分离、培养和检测

2、 B细胞的分离、培养和检测

3、 巨噬细胞的制备和吞噬功能的检测

4、 树突状细胞的制备和功能

5、 NK和LAK细胞的检测

第3章  常用实验动物以及实验方法

1、 大鼠、小鼠的生物学特性

2、 常用大鼠、小鼠的品种和品系

3、 大、小鼠的饲养管理

4、 大、小鼠的抓取和固定

5、 动物的采血方法

6、 动物的给药方法

7、 动物的麻醉方法

第4章  免疫细胞化学

1、 标本的取材

2、 标本的固定

3、 包埋和切片

4、 常用染色方法

5、 免疫组化方法

第5章  微生物培养技术

1、 微生物的分类

2、 病毒的基本培养方法

3、 细菌的基本培养方法

4、 真菌的基本培养方法

5、 微生物代谢产物的应用

6、 抗菌药物的实验方法和技术

第6章  蛋白质的分离纯化

1、 蛋白质的抽提

2、 蛋白质的常用纯化方法

3、 蛋白质的纯度和性质鉴定

第7章  多糖的分离纯化

1、 多糖的分离和纯化

2、 多糖的纯度鉴定

3、 多糖的分子量鉴定

4、 多糖的性质和结构分析

第8章  有关核酸的研究方法

1、 基因组DND的提取

2、 DNA和RNA的测定

3、 质粒DNA的提取

4、 RNA的提取

5、 mRNA 的纯化

6、 PCR技术

7、 RT－PCR技术

8、 Southern blot, Northern, and Western blot

9、 原位杂交技术

教学方式：讲授与讨论结合

教材及参考文献：

1.《组织培养技术及其在医学研究中的应用》，鄂征主编，中国协和医科大学出版社，2004

2. 《现代实用细胞与分子生物学实验技术》，蔡文琴主编，人民军医出版社，2003

3. 《药物蛋白质纯化技术》，李校堃，袁辉主编，化学工业出版社，2005

4. 《现代微生物学实验技术及其应用》，严杰，罗海波，陆德源主编，人民卫生出版社，1997

任课教师：张伟云

考核方式: 专题讨论

大纲撰写人： 张伟云

Title:  Modern Techniques of Biology

Course Number:
Course Type:  C

session:  60

Credit:    3

Designed for:  Master Program in Basic Medicine, Clinical Medicine and Life Sciences

Objectives:  
A great variety of new techniques and methods have been widely applied in each subject recently. The course is designed to make students understand and master the fundamental, application field and basic methods of biological techniques involved in basic medicine. This course may help students easily program the scheme and start their research work, and lay the foundation for their further research work of graduation thesis and professional career in future.

Prerequisites:  Essential knowledge in General Biology

Major Contents: 
This course mainly introduces some techniques in common use in basic and clinical medicine and biology, et al. It covers from animal study to cell and molecular levels; it primarily introduces a variety of techniques on immunology, cell culture, microbiology, histology and cytochemistry, separation and purification of proteins, polysaccharides and nucleic acids, et al.
Main Chapters:

   Chapter One  The technology of cell culture

1.    The cultural appliances and basic conditions of cell culture

2.    Morphological classification of cells

3.    The growth and proliferation of cultured cells 

4.    The living environment, conditions and metabolism of cultured cells

5.    The methods of cell counting
6.    Preservation、reviving and transportation of cells

7.    Tumor cell lines used in vitro study

8. The effects of drugs on cultured cells

Chapter Two  The culture method of immunocytes and its function detection

       1.    Isolation, cultivation and detection of T cells

       2.    Isolation, cultivation and detection of B cells

       3.    Preparation of macrophage and its function detection

       4.    Preparation of dendritic cells and its biological functions

5.   Assay of NK and LAK cell activities

Chapter Three  Experimental animals and animal study methods 

       1.     Biological characteristics of rats and mice

       2.     Breed varieties and lines of rats and mice used in common 

       3.     Feeding and administration of rats and mice

       4.     The methods of seizing and fixing rats and mice

       5.     Blood-collecting Methods from animals

       6.     Drug administration methods

5. Animals anaesthesia
Chapter four    Immunocytochemistry 
       1.      Specimen collection

       2.      Specimen fixation 

       3.      Embedment and slicing up

       4.      General dyeing methods 

5. Immunohistochemistry assay

Chapter five    Microorganism culture techniques
       1.     Classification of microorganism
       2.     The methods of virus culture 

       3.     The methods of bacterium culture

       4.     The methods of fungus culture

       5.     Application of microorganism metabolism products

6. Experimental methods and techniques of antibacterial drugs

Chapter six    Separation and purification of proteins

       1.     Extraction of proteins

       2.     Common methods of protein purification 

3. Protein purity identification and properties

Chapter seven  Separation and purification of polysaccharides

       1.     Separation and purification of polysaccharides

       2.     Identification of polysaccharide purity

       3.     Identification of polysaccharide molecular weight
4. Polysaccharide properties and molecular structure analysis

Chapter eight   Methods of nucleic acid study

       1.     Extraction of genome DNA

       2.     Detection of DNA and RNA

       3.     Extraction of plasmid DNA

       4.     Extraction of RNA

       5.     Purification of mRNA

       6.     PCR technique

       7.     RT-PCR technique

       8.     Southern blot, Northern blot and Western blot

       9.     In situ hybridization techniques

Ways of Instruction:  Teaching combined seminars

Textbooks and References:
1. “Tissue culture technique and its applications in medical research”, Er Z, 2004

2. “Modern applied techniques of cytology and molecular biology”, Cai WQ, 2003

3. “Separation and purification of pharmaceutical proteins”, Li XK, Yuan H, 2005.

4. “Modern microbiology techniques and its application”, Yan J, Luo HB, Lu DY, 1997.

Instructor:  Wei-Yun Zhang

Course Evaluation: Symposium

Program Designer: Wei-Yun Zhang
课程名称：有机污染化学

课程编号：083001C01 

课程类型：C

学    时：32
学    分：2

适用专业：环境科学与环境工程

教学目的：
使学生了解有机污染化学方向的前沿领域，当前热点、研究方法和最新进展。

对选课学生的要求：具备环境化学、有机化学和结构化学基础理论知识。

主要内容：

本课程是环境科学专业硕士研究生指定选修课和环境工程专业硕士研究生选修课，内容涉及有机污染物的环境行为与估算方法、有机污染物的定量结构-活性关系以及典型有机污染物与风险评价等。系统介绍有机污染物在不同环境介质（大气、土壤、水体和生物）间的迁移、转化、归宿等环境行为规律与过程机制，重点介绍有机污染物的理化性质的估算与预测方法与有机污染物的结构-活性关系相关技术，对典型环境污染物及风险评价也进行介绍。同时也紧密联系国内外有机污染化学相关领域的当前发展方向，结合教学内容有选择地介绍该领域最新的成果，培养学生相关的科研兴趣与能力。

主要章节：
第1章 有机污染物的溶解与分配

第2章 有机污染物的土壤/沉积物吸附机制

第3章 光解

第4章 水解反应

第5章 有机污染物的氧化与还原

第6章 酸碱解离常数的估算和应用

第7章 生物降解

第8章 生物富集

第9章 有机物污染物迁移转化模型
第10章 有机污染物的结构-性质与活性

第十一章  多元统计在QSAR中应用

第十二章  分子连接性与电拓扑状态

第十三章  色谱保留与QSAR

第十四章    量子化学在定量结构-性质/活性相关研究中的应用

第十五章 人工神经网络与遗传算法在QSAR中的应用

第十六章  三维定量结构-活性相关

第十七章 多环芳烃
第十八章   有机金属化合物

第十九章   酚类化合物

第二十章 硝基芳烃和芳胺

第二十一章  多氯联苯与二噁英类物质

第二十二章 石油烃类污染物

第二十三章  有机农药

第二十四章  环境内分泌干扰物质（EDCs）

第25章 有毒化学品的风险评价

教材： 王连生，《有机污染化学》，高等教育出版社，2004：北京

参考书：

2. 王连生译，《环境有机化学》，化学工业出版社，2003：北京。

3. 王连生，韩朔暌等编著，《分子结构、性质与活性》，化学工业出版社，1998：北京。
教学方式：课堂授课、专题讨论和报告相结合

任课教师：王晓栋

考核方式: 
根据课堂听讲和参加讨论的情况，结合期末撰写专题报告和学习心得对学生进行考核。

大纲撰写人： 王晓栋

Title: Organic Chemistry of Pollution

Course Number: 083001C01

Course Type: C

Session: 32

Credit: 2

Designed for 
the graduate students in Department of Environmental Science and Department of Environmental Engineering.

Objectives:
 This course intends to make students understand the research frontier, issues in focus, general methodologies, and state of the art in the field of organic chemistry of pollution.

Prerequisites: 
The students have basic theoretical knowledge in environmental chemistry, organic chemistry and structural chemistry.

Contents: 
This course is required for the postgraduates in the specialty of environmental science and elective for the postgraduates in the specialty of environmental engineering. The main contents involve the estimation methods and the environmental behaviors, the structure-activity/property relationships of organic pollutants,  selected  typical organic pollutants and risk assessment. In this course, the mechanism of the environmental behavior such as the transportation, transformation and fate of organic pollutants in the main environmental media(soil, atmosphere, water and biophase) will be systematically introduced. The estimation and prediction approaches and QSAR methodologies will be emphasized. Selected typical organic pollutants and risk assessments will also be stressed. In addition, the state of the art of related research fields will also be recommended to the students to activate their research interests. 

Main Chapters:  
Chapter 1. Solution and partition of organic pollutants

Chapter 2. Sorption mechanism of organic pollutants

Chapter 3. Photolysis of organic pollutants

Chapter 4. Hydrolysis of organic pollutants

Chapter 5. Oxidation and reduction of organic pollutants

Chapter6. Estimation approaches and their application of acidity dissociation constants of organic pollutants

Chapter 7. Biodegradation

Chapter 8. Bioaccumulation

Chapter 9. Transportation and transformation models of organic pollutants

Chapter 10.Structure-properties/activities relationshios of organic pollutants

Chapter 11. Application of multivariate statistics to QSARs

Chapter 12. Molecular connectivity and electronic topological state index

Chapter 13. Chromatography retention behavior and QSAR

Chapter 14. Application of quantum chemsitry to QSARs

Chapter 15. Application of ANN and genetic algorithm to QSARs

Chapter 16. 3D-QSARs

Chapter 17. PAHs

Chapter 18. Metallic organic chemicals

Chapter 19. Phenols

Chapter 20. nitroaromatics and aromatic amines

Chapter 21. PCBs and Dioxins

Chapter 22. Petrolic hydrocarbons

Chapter 23. Organic pesticides

Chapter 24. Environmental endocrine disrupting chemicals (EDCs)

Chapter 25. Risk assessment of toxic organic chemicals

The textbook: Wang Liansheng, Chemistry of Organic Pollution. Higher education Press of China, 2004, Beijing.

Reference books: 

1. Wang Liansheng, Environmental Organic Chemistry, Chemistry & Industry Press of China, 1998, Beijing.

2. Wang Liansheng, Han Shuokui, et al. Molecular structure, property and activity.

Ways of Instruction:
 A combination of lectures, discussion and the presentations by the students on selected topics.
Instructor: Wang Xiaodong

Course Evaluation：
The teaching and learning efficiency of this course will be evaluated by the way of combining the presentations of the students and their reading reports on selective topics.
Program Designer: Wang Xiaodong

课程名称：污染生态化学

课程编号：083001C03

课程类型：C

学    时：32
学    分：2

适用专业：环境科学

教学目的：
使学生了解污染生态化学方向的前沿领域，当前热点、研究方法和最新进展。

对选课学生的要求：具备环境化学、环境生物学和生态学基础理论知识。

主要内容：

污染生态化学主要阐述生物体与其污染环境相互作用的化学机理与化学过程，及其调控的化学，是现代生态学与环境化学相融合的产物，它是环境化学的一个新生长点和重要组成部分。污染生态化学将化学污染物与受其危害的生物作为一个整体加以研究，是解决人类当今面临的许多环境问题的关键学科。

教学内容主要包括：生态系统中化学污染物的行为、迁移与归宿；污染生态过程、毒理效应及其机理；污染物的暴露及健康风险评价；全球变化的生态化学；生物修复与工业释放的环境缓解。
主要章节：
1． 生态化学的研究内容与研究对象

2． 生态系统的背景知识回顾
1． 污染物在生态系统中的迁移、转化和富集

1． 碳循环与温室效应

2． 氮磷循环与湖泊富营养化

3． 硫循环对土壤生态系统物质组成的影响
4． 持久性有机污染物在全球的分布与归趣
5． 污染物在生态系统中的生物积累

6． 汞的水－气交换及在鱼体中的富集

2． 污染物的生态效应

1． 大气酸沉降及其生态效应

2． 土壤污染与农产品安全
3． 复合污染及其生态效应

4． 环境内分泌干扰物的生态效应
5． 生物对环境污染物的抗性
6． 重金属与有机物对植物的复合污染效应
3． 污染物的生态毒性与生态风险评价

1． 环境内分泌干扰物的致毒机理与表征
2． 生态风险评价的一般方法  

3． 化学品危害评价的QSAR方法

4． 农药的生态风险评价

5． 海上石油开发化学品的生态风险评价

教学方式：课堂授课和专题讨论相结合

教材及参考文献：

1. 王焕校主编《污染生态学》(第二版)，高等教育出版社，2002.7

2. 张锡辉编著《高等环境化学与微生物学原理及应用》，化学工业出版社，2001.2

3．朱泮民主编《环境生物学》，黄河水利出版社，2003.02
4．K.C. Jones, P. de Voogt ,“Persistent organic pollutants (POPs): state of the science” Environmental Pollution 100 (1999) 209-221
5. Mengchang He, Zijian Wang, Hongxiao Tang, “Modeling the ecological impact of heavy metals on aquatic ecosystems: a framework for the development of an ecological model” The Science of the Total Environment 266(2001)291－298
任课教师：高士祥

考核方式: 
根据课堂听讲和参加讨论的情况，结合期末撰写专题报告和学习心得对学生进行考核。

大纲撰写人： 高士祥

Title: Ecological Chemistry of Pollution

Course Number: 083001C03

Course Type: C

Session: 32

Credit: 2

Designed for: Graduate students majoring in Environmental Science

Objectives: 
This course intends to make student understand the research frontier, issues in focus, general methodologies, and up-to-date progress in the area of ecological chemistry of pollution.

Prerequisites: 
The students have basic theoretical knowledge in environmental chemistry, environmental biology, and ecology.

Major Contents:
Ecological Chemistry of Pollution sets forth the chemical mechanisms and processes in the interaction between organism and polluted environment, and the chemistry for the modulation and control of the interaction. It is the amalgamation of modern ecology and environmental chemistry. It is also an important part of environmental chemistry and a new and rapidly developing area. In the research methodology of ecological chemistry of pollution, chemical pollutants and the living beings affected are treated as an integrated system. It is a key discipline for the resolving of many issues faced by human beings today.
The topics concerned in the course include: behavior, transportation and fate of chemical pollutants in the ecosystem; exposure of human beings and organisms to the pollutants and health risk assessment; ecological chemistry for global change; and bioremediation and environmental restoration from industrial pollution.

Main Chapters:
Chapter1. General Introduction

1. Objective and contents of ecological chemistry of pollution

2. Review of the knowledge in ecology

Chapter 2. Transportation, Transformation, and Accumulation of Pollutants in ecological system

1． Carbon Cycle and greenhouse effect

2． Nitrogen and phosphorous cycle and eutrophication
3． Effect of sulfur cycle on the composition of materials in soil ecosystem

4． Global distribution and fate of POPs

5． Bioaccumulation of pollutants in ecosystem

6． Air-water exchange of mercury and its accumulation in fish

Chapter 3. Ecological effects of pollutants

1.  Acid precipitation and its ecological effects

2.  Soil pollution and safety of agriculture products

3. Combined pollution and assessment of its ecological effects

4. Ecological effects of environmental endocrine disrupters

5. Resistance organisms to environmental pollutants
6. Combined pollution of heavy metals and organic pollutants to plants

Chapter 4. Ecotoxicology and ecological risk assessment of pollutants

1.  Toxicological mechanism of environmental endocrine disrupters and its characterization

2.  General methodology for ecological risk assessment

3. QSAR methods for hazardous evaluation of chemicals

4. Ecological risk assessment of pesticides

5. Ecological risk assessment for ocean oil development

Ways of Instruction: Lectures plus discussion on selected topics

Textbooks and References:
1. Wang Huanxiao <Pollution Ecology> (2nd Ed)，Publishing company of high education，2002.7

2. Zhang Xihui<Principle and application of advanced environmental chemistry and microbiology>，Chemical industry Publishing company，2001.2

3．Zhu Panming <Microbiology>, Huanghe Hydrolics Publishing company，2003.02
4．K.C. Jones, P. de Voogt ,“Persistent organic pollutants (POPs): state of the science” Environmental Pollution 100 (1999) 209-221
5. Mengchang He, Zijian Wang, Hongxiao Tang, “Modeling the ecological impact of heavy metals on aquatic ecosystems: a framework for the development of an ecological model” The Science of the Total Environment 266(2001)291－298
Instructor: Shixiang GAO

Course Evaluation：
The teaching and learning efficiency of this course will be evaluated by the way of combining the presentations of the students and their reading reports on selective topics.

Program Designer: Shixiang GAO

课程名称：高级环境微生物学

课程编号：083001D04

课程类型：D
学    时：32
学    分：2

适用专业：环境科学和环境工程

教学目的：
使学生了解环境微生物方向的前沿领域、当前热点、研究方法和最新进展。

对选课学生的要求：具备环境生物学和生态学基础理论知识。

主要内容：

高级环境微生物学主要以现代化的教学手段系统地剖析微生物在环境中的作用和机制，是环境科学和现代微生物学相融合的产物。力求及时反映国际上最新研究进展，并结合优秀的研究论文介绍相关的科学思想和研究方法，旨在成为融知识性、思想性和启发性为一体的研究生高级课程。
教学主要内容包括：微生物与环境、微生物分子生态学、有毒化合物微生物降解机理、环境微生物监测与评价、现代生物技术在环境科学中的应用、微生物与可持续发展。
主要章节：
4． 绪论

3． 高级环境微生物学的研究内容与研究对象

4． 环境微生物学的背景知识回顾

5． 有毒化合物微生物降解的研究

7． 参与微生物降解的酶促反应

8． 芳香族化合物的降解途径、微生物和酶

9． 农药的降解途径、微生物和酶

10． 染料的降解途径、微生物和酶

11． 氯代烷烃的降解途径、微生物和酶

12． 微生物降解转化动力学
6． 现代微生物技术在环境上的应用

7． 现代微生物技术
8． 有毒化合物微生物降解的分子生物学
9． 基因工程技术在微生物降解中的应用
10． 现代微生物技术在污染分子生态上的应用
11． 分子水平环境微生物监测技术 

7． 微生物与可持续发展

6． 细胞工程与环境保护

7． 酶工程与环境保护

8． 发酵工程与环境保护

教学方式：课堂授课和专题讨论相结合

教材及参考文献：

1. 杨柳燕，肖琳主编《环境生物技术》，科学出版社，2003. 7

2. Rober F. Weaver著《分子生物学》（第二版），科学出版社，2003. 1

3．朱泮民主编《环境生物学》，黄河水利出版社，2003. 2
4．Ilker Uz, Y.P. Duan, A. Ogram, Characterization of the naphthalene-degrading bacterium, Rhodocuccus opacus M213,FEMS microbiology letters, 2000,185:231-238
5. Jie Lu, Nobuhiko Nomura, Toshiaki Nakajima-Kambe,et al, Cloning and expression of genes encoding meta-cleavage enzymes from 4,6-dimethyldibenzothiophene-degrading Sphingomonas strain TZS-71, Biochimica et biophysica Acta, 2000, 1492:493-498

6. M. Shuhaimi, A.M. Ali, N.M. Salen,et al, Utilisation of enterobacterial repetitive intergenic consensus(ERIC) sequence-based PCR to fingerprint the genomes of Bifidobacterium isolates and other probiotic bacteria, Biotechnology letters, 2001, 23:731-736

任课教师：杨柳燕、肖琳

考核方式: 
根据课堂听讲和参加讨论的情况，结合期末撰写专题报告和学习心得对学生进行考核。

大纲撰写人：肖琳、杨柳燕

Title: Advanced Environmental Microbiology

Course Number: 083001D04

Course Type: D
Session: 32

Credit: 2

Designed for: 
Graduate students majoring in Environmental Science and Environmental Engineering.

Objectives:
This course is designed to make students understand the new research area, issues of interest, general methodologies, and up-to-date progress in the area of environmental microbiology.

Prerequisites: 
The students have basic theoretical knowledge in environmental biology and ecology.
Main Contents:

Advanced environmental microbiology is mainly about the effect and mechanisms of microbe in environment, and it’s the amalgamation of microbiology and environmental science. Combined with excellent paper to introduce some related ideas and methods in research, this course is an advanced postgraduate course with knowledge and insights which reflects the latest progress in this field.
The topics concerned in this course include: relationship between microbe and environment, molecular microbe ecology, the biodegradation mechanism of toxic chemicals, environmental monitoring and evaluation，modern methods of microbiology in environmental science, microbiology and sustainable development.

Main Chapters:
Chapter 1 General introduction

1. Objective and contents of Advanced Environmental Microbiology

2. Review of the knowledge in Environmental Microbiology

Chaper 2 Studies of biodegradation of toxic chemicals

1. The enzyme reaction in biodegradation

2. The biodegradative pathway, microbe and enzyme of aromatic compounds

3. The biodegradative pathway, microbe and enzyme of pesticides

4. The biodegradative pathway, microbe and enzyme of dye

5. The biodegradative pathway, microbe and enzyme of polychloroalkane

6. Enzymatic reaction kinetics of biodegradation

Chapter 3  Modern methods of microbiology in environment

1. Introduction of modern methods of microbiology

2. Molecular biology of biodegradation of toxic chemicals

3. Methods of genetic manipulation in biodegradaion

4. Modern methods of microbiology in pollution molecular ecology

5. Molecular environmental monitoring

Chapter 4 Sustainable development and microbiology
1. Cell engineering and environmental protection

2. Enzyme engineering and environmental protection

3. Fermentation engineering and environmental protection

Ways of Instruction: Lectures plus discussion on selected topics

Textbooks and References:
1. Yang Liuyan, Xiao lin <Environmental microbiology> ，China Science Press，2002.7

2. Rober F. Weaver<Molecular biology>(2nd edition)China Science Press, 2003,1
3．Zhu Panming <Microbiology>, Huanghe Hydrolics Publishing company，2003.02
4．Ilker Uz, Y.P. Duan, A. Ogram, Characterization of the naphthalene-degrading bacterium, Rhodocuccus opacus M213,FEMS microbiology letters, 2000,185:231-238
5. Jie Lu, Nobuhiko Nomura, Toshiaki Nakajima-Kambe,et al, Cloning and expression of genes encoding meta-cleavage enzymes from 4,6-dimethyldibenzothiophene-degrading Sphingomonas strain TZS-71, Biochimica et biophysica Acta, 2000, 1492:493-498

6. M. Shuhaimi, A.M. Ali, N.M. Salen,et al, Utilisation of enterobacterial repetitive intergenic consensus(ERIC) sequence-based PCR to fingerprint the genomes of Bifidobacterium isolates and other probiotic bacteria, Biotechnology letters, 2001, 23:731-736

Instructor: Yang Liuyan，Xiao Lin

Course Evaluation：
The teaching and learning efficiency of this course will be evaluated by the way of combining the presentations of the students and their reading reports on selective topics.

Program Designer: Xiao Lin, Yang Liuyan

课程名称：环境规划与管理进展

课程编号：083021C01 

课程类型：C

学    时：32
学    分：2

适用专业：环境规划与管理及其他相关专业

教学目的：使学生了解、掌握环境规划领域国内外最新战略、理论、方法和实例。

对选课学生的要求：具备环境科学基础理论知识。

主要内容：

本课程是环境规划与管理专业硕士研究生指定选修课，内容以环境、经济、社会系统和谐可持续发展为目标，以人－环境系统为调控对象，系统论述环境规划的范畴、基本原理与方法，还对不同类型的环境规划进行实证分析，包括各种环境要素规划(包括气、水、声、固废、生态和景观等)，行政区域环境规划(城市、乡镇和开发区)，流域环境规划，以及我国当前常见的环境保护五年规划、创建国家环境保护模范城市规划、生态示范区建设规划、生态市建设规划等专题环境规划。同时也紧密联系国内外环境规划相关领域的当前发展方向，结合教学内容有选择地介绍该领域最新的成果，培养学生的实际科研水平与能力。.
主要章节：

i. 环境规划的范畴

ii. 环境规划的基本原理

iii. 环境规划的基本步骤与内容

iv. 环境规划的技术方法

v. 大气环境规划

vi. 水环境规划

vii. 声环境规划 

viii. 固体废弃物综合利用与处置环境规划

ix. 生态规划

x. 环境景观规划

xi. 城市环境规划

xii. 乡镇环境规划

xiii. 开发区环境规划

xiv. 流域环境规划

xv. 环境保护五年规划

xvi. 创建国家环境保护模范城市规划

xvii. 生态示范区建设规划

xviii. 生态市建设规划

教材：朱晓东(主编). 2006. 环境规划导论. 北京: 中国环境科学出版社. (已有讲义即将出版)

参考书：

1. Selman, Paul. 2000. Environmental Planning: The Conservation and Development of Biophysical Resource (Second Edition). London: SAGE Publications Ltd.

2. 郭怀成, 尚金城, 张天柱(主编). 2001.《环境规划学》. 北京: 高等教育出版社
教学方式：课堂授课、专题讨论和报告相结合

任课教师：朱晓东
考核方式: 
根据课堂听讲和参加讨论的情况，结合期末撰写专题报告和学习心得对学生进行考核。

大纲撰写人： 朱晓东

Title: Progress in Environmental Planning and Management

Course Number: 083021C01/083001C04

Course Type: C

Session: 32

Credit: 2

Graduate students majoring in environmental planning and management as well as in other  environmental studies. 

Objectives: 
The course targets to train students in the latest advances of environmental planning theory, strategy, methodology and case studies. 

Prerequisites: 
The students have essential knowledge in environmental studies and related disciplines.

contents: 
Main Chapters:

Chapter 1. What is environmental planning?

Chapter 2. Principles of environmental planning

Chapter 3. Steps and scopes of environmental planning

Chapter 4. Approaches of environmental planning

Chapter 5. Atmosphere environmental planning

Chapter 6. Water environmental planning

Chapter 7. Environmental planning for noise control

Chapter 8. Environmental planning for solid waste

Chapter 9. Ecological planning

Chapter 10. Environmental landscape planning

Chapter 11. Urban environmental planning

Chapter 12. Environmental planning for town area

Chapter 13. Environmental planning for development zone

Chapter 14. Watershed environmental planning

Chapter 15. Five-year planning for environmental proection

Chapter 16. Planning for national environmental proection model city 

Chapter 17. Ecological demonstration region construction planning

Chapter 18. Eco-city development planning

The textbook:
 Zhu Xiaodong et al.,(ed.) 2006. Introduction to environmental planning. Beijing: China Environmental Science Press. (in press)
Reference books: 

1.Selman P. 2000. Environmental Planning: The Conservation and Development of Biophysical Resource (Second Edition). London: SAGE Publications Ltd.

2.Guo Huaicheng, Shang Jincheng, Zhang Tianzhu. 2001. Environmental Planning. Beijing: Higher education Press of China.
Ways of Instruction: Class lectures, discussions and seminar on selected topics

Instructor: Zhu Xiaodong

Course Evaluation：
Class performance;Seminar presentation;Course papers

Report on plan case study .

Program Designer: Zhu Xiaodong

课程名称：现代废水处理技术

课程编号：083002D01

课程类型：D

学    时：32
学    分：2

适用专业：环境科学和工程

教学目的：让学生对现代废水处理技术有较为系统全面的了解。

对选课学生的要求：没有特别的要求

主要内容：
比较系统地对现代废水处理技术进行介绍，先简单地介绍一下活性污泥法的来历和主要内容，然后在此基础上阐述各种活性污泥法的衍生和改进形成的废水处理技术，诸如A-B法、氧化沟、废水生物脱氮除磷工艺、SBR等，接下来介绍一下主要的厌氧处理技术，最后讲一点人工湿地、蚯蚓生态滤池等废水自然处理技术。

主要章节：

第1章 序言

第2章 活性污泥法

第3章 活性污泥法的改进和变形

第1节 A-B法

第2节 氧化沟

第3节 SBR

第4节 生物脱氮除磷工艺

第4章 厌氧处理技术

第1节 厌氧生物接触法

第2节 厌氧生物滤池

第3节 厌氧生物转盘

第4节 UASB

第5节 复合厌氧工艺

第5章 自然处理方法

第1节 人工湿地

第2节 蚯蚓生态滤池

第3节 毛细管渗滤沟

教学方式：讲授与讨论相结合

教材及参考文献：
自行选编一些材料，主要参考钱易等编的《现代废水处理技术》和我们自己的一些研究工作

任课教师：郑正
考核方式: 综合学生课堂讨论和撰写的报告给出成绩

大纲撰写人：郑正 

Title: Advanced Wastewater Treatment Technologies

Course Number: 083002D01
Course Type: D
Session:32
Credit: 2

Designed for: Graduate students major in environmental science and engineering

Objectives: 
This course is designed to systematically introduce advanced wastewater treatment technologies to students.
Prerequisites: no

Major Contents: 
This course is to introduce advanced wastewater treatment technologies systematically. First Activated Sludge Technology will be introduced, then the “brothers” of Activated Sludge Technology such as Adsorption-Biodegradation (abbreviation for it is A-B), Oxidation Ditch, SBR and Nitrogen and Phosphorus Removal based on biological technologies. 

Another group of advanced wastewater treatment technologies the course will introduce are Anaerobic technologies: Anaerobic Biological Contactor, Anaerobic Filter, Anaerobic Rotating Biological Contactor, UASB, IC.

The third group: Constructed Wetland, Earthworm Eco-filter, Soil trenches.

Ways of Instruction: Lecture and discussions

Textbooks and References: 
selection based on researches made by our team and “Advanced Wastewater Treatment Technologies” written by Qian Yi, etc.

Instructor: Zheng Zheng

Course Evaluation: Based on presentations and reports of students

Program Designer: Zheng Zheng

课程名称：近代工业分离技术

课程编号：083002C02

课程类型：C

学    时：32
学    分：2

适用专业：环境工程、环境科学

教学目的：
使学生了解近代工业分离技术的前沿领域，当前热点、研究方法和最新进展及在环境工程领域的应用。

对选课学生的要求：具备化工原理和环境工程学基础理论知识。

主要内容：

离子交换、吸附、膜分离及萃取等典型工业分离技术，由于其可实现污染物的再利用已在环境工程领域得到广泛研究和应用。本课程的开设目的是使学生能够掌握离子交换、吸附、膜分离及萃取等近代工业分离技术的基本原理和技术，在此基础上，进一步了解其在环境工程领域的研究、发展状况及应用趋势。本门课程的讲授，重点是通过大量的研究和工程实例向学生展示近代工业分离技术在环境工程领域的应用。
主要章节：
第一章 引言                                                     
1.1工业分离过程的分类

1.2基于传统分离技术的新型工业分离技术

1.3 工业分离技术在环境工程领域的应用简介

第二章 离子交换技术                                             

2.1离子交换剂简述

2.2离子交换树脂的合成及结构性能参数

2.3离子交换的应用原理

2.4离子交换工艺

2.5离子交换设计

2.6离子交换技术的应用

第三章 吸附分离技术                                               

3.1吸附的基本理论

3.2吸附剂及其再生

3.3吸附工艺及设计

3.4吸附法的应用

第四章 膜分离技术                                                

4.1 概述

4.2微滤

4.3超滤

4.4反渗透

4.5电渗析

4.6液膜分离

4.7其它膜分离技术

第五章 络合萃取技术

5.1 简介

5.2 络合萃取的基本原理

5.3 几种主要的络合萃取剂

5.4 络合萃取技术的应用

教学方式：课堂授课和专题讨论相结合

教材及参考文献：

1. 何炳林，黄文强主编，离子交换与吸附树脂，上海科技教育出版社，1995。

2. 钱庭宝编著，离子交换剂应用技术，天津科学技术出版社，1984

3．任建新主编，膜分离技术及其应用，化学工业出版社，2003

3. 戴猷元等主编，有机物络合萃取技术，化学工业出版社，2003
考核方式:
根据课堂听讲和参加讨论的情况，结合期末撰写专题报告和学习心得对学生进行考核。

任课教师：李爱民和龙超
大纲撰写人：李爱民和龙超

Title: Modern Industrial Separation Technology
Course Number: 083002C02

Course Type: C

Session: 32

Credit: 2

Designed for the graduate students in Department of Environmental Engineering and Department of Environmental Science.

Objectives: 
This course intends to make student understand the research frontier, issues of interest, general methodologies, and state of the art in the field of modern industrial separation, and also its application in the area of Environmental Engineering.

Prerequisites: The students have basic theoretical knowledge in the Principle of Chemical Engineering and Environmental Engineering.

Main Contents:
Typical industrial separation technologies such as ion-exchange, adsorption, membrane and extraction have wide application in environmental engineering for their merits of resource reuse. In this course, basic principle, characteristics and separation process of the above-mentioned separation techniques are elaborated, the latest research progresses and development trends are introduced, and the application status and foreground of these separation techniques in environmental engineering are emphasized by combining plenty of research examples.
Main Chapters:
Chapter 1: Introduction 

1.1 Classification of industrial separation process

1.2 Late-model industrial separation technology based on traditional technology
1.3 Brief introduction on application of industrial separation technology in the area of environmental engineering 

Chapter 2: Ion exchange technology 

2.1 Brief introduction of ion exchange resin

2.2 Synthesis and property parameters of ion exchange resin

2.3 Basic principles of ion exchange 

2.4 Ion exchange process

2.5 Design of ion-exchange process

2.6 Application of ion exchange technology

Chapter3: Adsorption separation technology    

3.1 Basic principle of adsorption

3.2 Adsorbent 
3.3 Process and design of adsorption 
3.4 Application of adsorption technology
Chapter 4: Membrane separation technology                                                

4.1 Introduction

4.2 Micro- filtration
4.3 Ultra-filtration

4.4 Reverse osmosis
4.5 Electrodialysis

4.6 Liquid membrane separation
4.7 Other membrane separation technology
Chapter 5: Complexation extraction technology

5.1 Introduction
5.2 Principle of complexation extraction 

5.3 Major complexation extraction reagents
5.4 Application of complexation extraction technology
Ways of Instruction: A combination of lectures and discussion on selected topics.

1. Textbooks and References:
2. He Binglin，Huang Wenqiang, Ion exchange and adsorbent resin, Shanghai scientific technology and education press, 1995

3. Qian Tingbao, Application technology of ion exchanger, Tianjing scientific technology press, 1984

4. Ren Jianxin, Membrane separation technology and application, Chemical Industry Press, 2003

5. Dai Youyuan, Complexation extraction technology of organic compound, Chemical Industry Press, 2003

Course Evaluation：
The teaching and learning efficiency of this course will be evaluated by the way of combining the presentations of the students and their reading reports on selective topics.

Instructor: LI Aimin and LONG Chao
Program Designer: LI Aimin and LONG Chao

课程名称：环境学研究方法

课程编号：083021C05 

课程类型：C

学    时：32
学    分：2

适用专业：环境规划与管理

教学目的：使学生了解、掌握环境规划和政策的研究策略和方法

对选课学生的要求：具备环境科学基础理论知识。

主要内容：

本课程是环境规划与管理专业硕士和博士研究生指定选修课，将介绍社会科学研究的概念、方法和实践。将涉及研究策略、写作、图示及数据表征、观察方法（实验、行为观察、野外研究、调查及面谈等）、以及分析策略。

主要章节：
第一章：研究策略

第二章：学术写作

第三章：图示及数据表征

第四章：分析策略

第五章：观察方法

教材：William Trochim, 2001, The Research Methods Knowledge, Atomic Dog Publishing Press
参考书：艾尔.巴比，2002，社会研究方法基础，华夏出版社

教学方式：课堂授课、专题讨论和报告相结合
任课教师：毕军
考核方式: 根据课堂听讲和参加讨论的情况，结合期末撰写专题报告对学生进行考核。

大纲撰写人： 毕军

Title: Research Strategies and Methodology

Course Number: 083021C05

Course Type: C

Session: 32

Credit: 2

Graduate students majoring in environmental planning and management.

Objectives: 
The course targets to train students in research strategy and methodology in environmental planning, management and policy

Prerequisites: 
The students have background knowledge of environmental studies and related disciplines.

Major Contents:

This course is required for the graduate students of environmental planning and management program at Nanjing University. The course will introduce Ph.D. and Masters students to the concepts, methods, and practices of social science research. The course examines five topics: research strategy, writing, graphics and data presentation, modes of observation (including experiments, behavioral observation, field research, surveys, and interviews), and analytical strategies. 
Main Chapters： 
Chapter 1. Research Strategy
Chapter 2. Academic Writing 
Chapter 3. Graphics and Data Presentation 
Chapter 4. Analytical strategies 
Chapter 5. Modes of Observation 
The textbook: 
William Trochim, 2001, The Research Methods Knowledge, Atomic Dog Publishing Press
Reference books: 

1. Babbie, Earl. The Practice of Social Research. 10th ed. Belmont, CA: Wadsworth, 2003.
Ways of Instruction: Class lectures, discussions and seminar on selected topics

Instructor: Bi Jun

Course Evaluation：Class performance; Seminar presentation; Term paper
Program Designer: Bi Jun

课程名称：人文地理学研究方法

课程编号：070502C02
课程类型：C
学    时：30
学    分：3

适用专业：人文地理、城市规划专业

教学目的：
使学生能够系统地、全面地掌握人文地理学研究所采用的定性、定量和空间分析等主要方法，并能够运用主流GIS软件对城市与区域空间数据进行分类、编码、建库，进一步运用GIS空间分析模块、统计软件，结合人文地理与规划领域的具体研究问题，构建数学模型进行学术研究。

对选课学生的要求：具有GIS的基本理论知识与上机操作能力

主要内容：
本课程的重点在于指导学生将定性、定量与空间分析方法较好地应用于人文地理领域的学术研究与规划工作中。课程的安排兼顾了理论与实践两个方面，首先介绍了人文地理学的理论、地理信息系统的基础知识；然后，以ArcGIS为例，详细介绍该软件的基本功能与常规操作。最后，针对人文地理学研究领域的具体问题，介绍了定性、定量与空间分析方法的综合运用方法。

主要章节：
第一章
概述（1讲）
第一节
人文地理学研究
第二节
地理信息技术
第3节 RS与GIS在城市与区域规划中的运用

第二章
ArcGIS基本功能与操作（4讲）
第一节
城市与区域空间数据采集

第二节
社会经济地理数据库建立

第三节
地理信息查询与统计

第4节 城市与区域专题制图

第三章 人文地理学研究的方法论（4讲）
第一节
研究计划设计
第二节
定量分析方法
第三节
定性分析方法
第4节 空间分析方法

第四章  城市与区域地理分析研究（3讲）
第一节
城市空间信息分析
第二节
土地动态变化信息分析
第三节
城市与区域交通信息分析
第四节
生态绿地系统信息分析
第五节
城市与区域环境信息分析

第五章   城市与区域规划分析研究（3讲）
第一节
人口与城市化预测
第二节
产业空间布局与发展研究
第三节
用地规划分析研究
第四节
交通规划分析研究

教学方式：课堂讲授与讨论、上机实验

教材及参考文献：
（1）Rob Kitchin and Nicholas J. Tate. Conducting Research in Human Geography: Theory, Methodology and Practice. 2000.
（2）徐建刚，韩雪培等.城市规划信息技术开发与应用. 2000.
（3）陈述彭. 城市化与城市地理信息系统. 北京: 科学出版社, 2001
（4）（美）MapInfo公司，MapInfo /MapBasic4.0 参考手册. 1996.
（5）（美）ESRI公司，ArcInfo 参考手册. 1990-2002.

任课教师：徐建刚 教授

考核方式：提交研究设计与论文；构建地理数据库

大纲撰写人：徐建刚 教授

Title: The Research Methodology in Human Geography

Course Number: 070502C02
Course Type: C.

Session:30.

Credit: 3

Designed for: Human Geography and Urban Planning

Objectives:
 The course intends to instruct students to acquire knowledge of the main methods of qualitative, quantitative and spatial analysis used in the research process of Human Geography. It also helps students use popular GIS software to classify, code and build database when dealing with the spatial data about urban and region. It further guide students to build mathematic modes using GIS software and Statistic software to resolve the problems of Human Geography and Urban Planning.

Prerequisites: 
The students are required to have the basic theory of GIS and the ability to operate popular GIS software.

Major Contents: 
The emphasis of this course is to instruct students to apply the methodology of qualitative, quantitative and spatial analysis to the research or planning work in Human Geography. Both theory and practice are considered when we prepare the course. Firstly, we introduce the theory of Human Geography and basic knowledge of Geographical Information System. Then, we introduce the popular GIS software---ArcGIS Desktop 9.0 to students. The basic function and general operation of ArcGIS Desktop 9.0 are demonstrated in detailed. Thirdly, the integrated application of qualitative, quantitative and spatial analysis in Human Geography is illustrate by some examples in Human Geography.

Main Chapters:

Chapter 1: Summary (2 hours)

Section 1: The Research on Human Geography

Section 2: Geographical Information Technology

Section 3: The Application of RS and GIS in Urban and Region Planning

Chapter 2: The Basic Function and Conduction of ArcGIS (8 hours)

Section 1: Collect Data of Urban and Region 

Section 2: Build Geographical Database of Society and Economy

Section 3: Query and Statistic in Geographical Information

Section 4: Thematic Drawing in Urban and Region

Chapter 3: The Methodology on Human Geography (8 hours)

Section 1:Design of Research Project

Section 2: Quantitative Analysis

Section 3: Qualitative Analysis

Section 4: Spatial Analysis

Chapter 4: Geographical analysis on urban and region (6 hours)

Section 1: Analysis on Spatial Information of Urban

Section 2: Analysis on Dynamic Change of Land Use 

Section 3: Analysis on Traffic Transportation of Urban and Region 

Section 4: Analysis on Ecological Greenbelt
Section 5: Analysis on Environment of Urban and Region
Chapter 4: Planning analysis on urban and region (6 hours)

Section 1: Forecast of Population Development and Urbanization Level

Section 2: Study on Spatial Distribution and Development of Industry

Section 3: Analysis on the Plan of Land Use

Section 4: Analysis on the Plan of Traffic

Ways of Instruction: 
Lectures and discussion in class; Conduct experiments in the computer laboratory.

Textbooks and References: 
（1）Rob Kitchin and Nicholas J. Tate. Conducting Research in Human Geography: Theory, Methodology and Practice. 2000.
（2）Xu Jiangang, Han Xuepei.  Development and application of information technology for urban planning. Nanjing: Southest University Press, 2000.
（3）Chen Shupeng. Urbanization and Urban-Geography Information System. Beijing: Science Press, 2001. 
（4）MapInfo Corporation. MapInfo /MapBasic4.0 reference manual. 1996.
（5）ESRI Corporation. ArcInfo reference manual.1990-2002.

Instructor: Prof. Xu Jian-gang

Course Evaluation: Submit research design and a paper; Build Geography database.

Program Designer: Prof. Xu Jian-gang

课程名称：海岸海洋科学概论

课程编号：070501C01
课程类型：C
学    时：36
学    分：3
适用专业：
自然地理学、人文地理学、海洋地质、海洋物理、海洋化学、环境科学、环境工程

教学目的：
理解海岸海洋的自然环境特点、现代过程与演变趋势，应用于资源开发利用与环境保护，以促进地表这一地区人与自然的相互和谐发展

对选课学生的要求：无特殊要求

主要内容：
海岸海洋范围包括海岸带、大陆架、大陆坡乃至大陆隆，涵盖第四纪以来，伴随海面变化海陆相互作用的整个过渡带，是一个独立的地表环境体系，既不同于陆地，也不同于深海，其与人类生产生活密切相关。
地球表层大气圈、水圈、生物圈与岩石圈在这一地带相互交绥，相互作用活跃，变化迅速。据国际地圈-生物圈计划（IGBP）下的核心项目LOICZ（海岸带陆海相互作用）统计：海岸海洋面积占全部海洋面积的8%，相当于全球陆地面积的18%，其水体部分仅占整个海洋水体的0.5%，但是，海岸海洋拥有全球1/4的初级生产力，提供90%的世界捕鱼量，占全球海洋总生产力的14%，全球反硝化作用的50%发生于此，容纳全球有机残体的80%，沉积矿体的90%，全球碳酸盐沉积的50%，以及全球河流悬移质及其携带的相关元素与污染物的75-90%。同时，当今世界60%的人口聚居于沿海地带，人口超过160万的大城市中的2/3位于这一地带。因此，理解海岸海洋这一海陆过渡地带的自然环境特点、发展变化趋势及其与人类活动的相互关系等极其重要。

“海岸海洋”这一新概念的兴起缘于1982年通过的《联合国海洋法公约》于1994年11月16日的正式实施。公约中有关200海里专属经济区、群岛国家水域等概念，以及大陆架自然延伸原则等，引起了各国对国家管辖海域的关注。基于对海洋权益和海洋资源的维护，推动海岸海洋成为世界范围内的一个新的热点。

受联合国教科文组织（UNESCO）政府间海洋学委员会（IOC）的资助，《全球海岸海洋》（The Global Coastal Ocean）作为国际海洋学权威系列专著《海洋》（The Sea）的第十卷于1998年正式出版。随之，国际地理学会（IAG）颁布了“海洋地理宪章”（The Marine Geography Convention），将全球海洋划分为“海岸海洋”（Coastal Ocean）和“深海海洋”（Deep Ocean）两大部分。这样，这两部分与陆地并列，共同构成了整个地表的三大基本单元。
海岸海洋学是一门新兴的综合科学，具有自然科学、人文社会科学与技术科学复合的特性。

主要章节：

第一章
概论

第一节
海岸海洋科学的性质与内容

第二节
海岸海洋科学应用

第三节
海岸海洋科学研究方法

第二章
海岸与海岸海洋

第一节
海岸的定义、范围与特点

第二节
海岸海洋的定义、范围与特点

第三节
海洋法涉及的有关权益规定

第三章
海岸海洋动力作用与过程

第一节
风力

第二节
波浪

第三节
潮汐与潮流

第四节
海流作用

第五节
河流作用

第六节
海平面变化与海岸效应

第四章
海岸带的岩石圈－地质构造、地貌与构造活动

第一节
海岸轮廓与地貌基础

第二节
全球变化的现代表现：地震与火山活动

第三节
岩石特性

第五章
海岸带的沉积物、泥沙运动与均衡剖面

第一节
沉积物来源、成因与特点

第二节
搬运方式与沉积物在运动中的变化

第3节 泥沙的横向运动

第4节 泥沙的纵向运动

第5节 泥沙流

第六节
海岸均衡剖面

第六章
海岸地貌

第一节
海蚀地貌

第二节
海积地貌

第七章
中国海岸海洋环境特点

第一节
环境要素与特点

第二节
中国海岸类型

第三节
中国海底地貌

第四节
中国海地质地貌综合特点

第八章
海岛

第一节
成因分类

第二节
海岛与海洋国土权益

第三节
中国的海岛

第九章
海岸海洋资源与开发

第一节
海岸海洋资源

第二节
海岸海洋工程与经济开发

第十章
海岸海洋灾害与环境保护

第一节
海岸海洋灾害

第二节
污染与环境保护

第十一章
海岸海洋调查与研究

第一节
考察与研究历史

第二节
现代海岸海洋调查

第三节
实验室分析与信息集成

第十二章
海岸海洋一体化管理

第一节
基本概念

第二节
典型实例

教学方式：课堂讲授、实例讨论、野外考察
教材及参考文献：

1. 海岸地貌学。王颖、朱大奎著，1994：北京，高等教育出版社

2. 中国海洋地理。王颖主编，1996：北京，科学出版社

3. 海洋技术。朱大奎主编，1993：南京，江苏科技出版社

4. 环境地质学。朱大奎等，2000：北京，高等教育出版社

5. 海平面上升对中国三角洲地区的影响及对策。中国科学院地学部，1994：科学出版社

6. 海南潮汐汊道港湾海岸。王颖等著，1998：中国环境科学出版社

7. 秦皇岛海岸研究。南京大学海洋科学研究中心，1998：南京，南京大学出版社

经典海岸著作：

1. V.P.ZenKOViCH: Processes of Coastal Development. 1967, J. Asteers (editor). Edinburgh: Dliver and Boyd.

2. C.A.M.King: Beaches and Coasts. 1972, 2nd edition. Edward Arnold.

3. F.P. Shepard: Submarine Geology. 1973, 3rd edition. Harper & Row.

4. James Kennett: Marine Geology. 1982. Prentice-Hall.

任课教师：王颖 院士、张永战 副教授

考核方式：三种方式：（1）2次文献阅读报告、（2）课堂讨论、（3）期末考试

大纲撰写人：王颖 院士

Title: Principle of Coastal Ocean Science

Course Number: 070501C01

Course Type: C

Session: 36 

Credit: 3

Designed for:
Graduate students majoring in Physical Geography, Human Geography, Marine Geology, Marine Physics, Marine Chemistry, Environmental Science and Engineering etc.

Objectives: 
The course aims at helping students understand the nature, processes and evolutionary tendency of the transitional zone of land-sea interaction of the coastal ocean area, and apply the scientific study to its resources utilization and environmental protection towards a harmonic relationship to be set up between human activities and the nature of coastal ocean.

Prerequisites: No specific requirements

Major Contents: 
Coastal ocean, including coastal zone, continental shelf, continental slope and continental rise, covering the whole transitional zone between land and ocean which changed following the sea level changes during Quaternary, is an independent natural area, which differs from either the terrene or the ocean but is closely related with human existing life. 


The surficial earth of atmosphere, hydrosphere, biosphere and lithosphere, are interacted actively and changes rapidly in the transitional zone of land and ocean. According to LOICZ (One of core projects of IGBP as Land-Ocean Interactions in the Coastal Zone), the coastal ocean accounts for 8% of the ocean surface, less than 0.5% of the ocean volume, and 18% of the surface of the globe terrene area. However, it is the area where around a quarter of global primary productivity occurs, where supplies approximately 90% of world fish catch, around 14% of global ocean production, where accounts for up to 50% of global oceanic denitrification, 80% of the global organic matter burial, 90% of the global sedimentary mineralization, 75-90% of the global sink of suspended river load and its associated elements/pollutants, in excess of 50% of present day global carbonate deposition. Moreover, the coastal ocean is the area where around 60% of the human population lives, 2/3 of the world’s cities with population of over 1.6 million people are located. Thus, it is important to understand the nature, the environmental processes, evolution trend and its interactions with human activities in the land-sea interactive area of the coastal ocean. 


Coastal ocean is a brand new terminology and conception to set up since Nov. 16th, 1994 to put on practice of UN’s 1982 “the Law of Sea Convention”, which has risen the world attention on the national administrative control area of 200 nautical mile of Exclusive Economic Zone (EEZ), archipelago Nation’s water and continental shelf, naturally extending from contacted Nation’s terrene. Thus, cause of the attention to the oceanic right and resource benefits, the coastal ocean is becoming a new focus (heat sign) in the whole world in nowadays.  


“The Global Coastal Ocean”, the volume 10 of The Sea, a series of scientific books on Oceanography, has been published in 1998 supported by UNESCO, IOC etc. Then following by “The Marine Geography Convention” of IAG, it has divided the whole world ocean to be two parts as “Coastal Ocean” and “Deep Ocean”. Joint with terrestrial area, they become the three basic session covering the whole earth’s surface. 


Coastal Ocean Science is characterized as a new comprehensive science of natural science, social-human science and high technology.

Main Chapters:

Chapter I Introduction

(i) The main content of Coastal Ocean Science (COS)

(ii) The main application of COS

(iii) The main research methods of COS

Chapter II Coast and Coastal Ocean

(i) Definition of coast and its extent and characteristics

(ii) Definition of COS and its extent and characteristics

(iii) Items concerned with benefits in “the Law of Sea Convention”


Chapter III Dynamics and Processes in the Coastal Ocean

(i) Wind

(ii) Wave

(iii) Tide and tidal current

(iv) Current

(v) River

(vi) Sea level changes and coastal responses

Chapter IV Lithosphere in the Coastal Zone – Tectonics, Geomorphology and Tectonic Activities

(i) Frame of the coast and its geomorphologic fundament

(ii) Earthquakes and volcanic activities as the extreme events of global changes

(iii) Bedrock 

Chapter V Deposits, Sediment Movement and Equilibration Profile in the Coastal Zone

(i) Sediment source, classification and characteristics

(ii) Sediment transportation and its changes

(iii) Transverse movement of the sediment

(iv) Longshore movement of the sediment

(v) Sedimentary current

(vi) Equilibration beach profile

Chapter VI Coastal Geomorphology

(i) Marine eroded geomorphology

(ii) Marine accumulated geomorphology

Chapter VII Environmental Characteristics of Coastal Ocean in China

(i) Essential factors and their characteristics

(ii) Classification

(iii) Submarine geomorphology

(iv) Geological and geomorphologic characteristics of the China seas

Chapter VIII Islands

(i) Classification based on formation

(ii) Island and right of the oceanic territory

(iii) Islands of China

Chapter IX Resources and Exploitation in the Coastal Ocean

(i) Resources in the coastal ocean

(ii) Engineering and economic development in the coastal ocean

Chapter X Disasters and Environmental Protection in the Coastal Ocean

(i) Disasters in the coastal ocean

(ii) Pollution and environmental protection in the coastal ocean

Chapter XI Survey and Research in the Coastal Ocean
(i) History of survey and research in the coastal ocean

(ii) Coastal ocean survey in nowadays

(iii) Indoor analyses and marine GIS

Chapter XII Integrated Coastal Ocean Management

(i) Fundamental conception

(ii) Representative case studies

Ways of Instruction: 
Lecture delivery, seminar discussion on case studies, field trip if dept. supplies with concerned funds


Textbook and References:

1. WANH Ying & ZHU Dakui: Coastal Geomorphology. 1994. High Education Press (In Chinese)

2. WANG Ying ed.: Marine Geography of China. 1996. Science Press (In Chinese)

3. ZHU Dakui ed.: Marine Technology. 1993. Science and Technology Press of Jiangsu (In Chinese)

4. ZHU Dakui et al.: Environmental Geology. 2000. High Education Press (In Chinese)

5. Dept. of GeoSciences of Chinese Academy of Science: Sea Level Rise and its Impacts to the Chinese Deltaic Areas and Correspondent Strategy. 1994. Science Press (In Chinese)

6. WANG Ying et al.: Tidal Inlet Embayment Coast in Hainan Island. 1998. Environmental Science Press of China (In Chinese)

7. Marine Center of Nanjing University: Studies on Qin-Huang-Dao Coast. 1998. Nanjing University Press (In Chinese)

8. V.P.ZenKOViCH: Processes of Coastal Development. 1967, J. Asteers (editor). Edinburgh: Dliver and Boyd

9. C.A.M.King: Beaches and Coasts. 1972, 2nd edition. Edward Arnold

10. F.P. Shepard: Submarine Geology. 1973, 3rd edition. Harper & Row

11. James Kennett: Marine Geology. 1982. Prentice-Hall

Instructor: Professor WANG Ying and Associate Professor ZHANG Yongzhan

Course Evaluation: Three ways: (1) 2 times of report on references reading, (2) seminar discussion, and (3) final term examination

Program Designer: Professor WANG Ying (Academician, Chinese Academy of Science)

课程名称：现代自然地理学

课程编号：0705B0100
课程类型：B
学    时：36

学    分：2

适用专业：自然地理学、地理信息系统、海岸海洋、海洋地质

教学目的：使学生有兴趣、有能力从事现代自然地理科学研究及其深层次的科学分析。

对选课学生的要求：
具备大学本科《自然地理学》基本知识、《地理学》实验基本技能、对人类生存环境研究的科学兴趣

主要内容：
现代自然地理学研究资源与环境、过程与动态、趋势与预测。“现代”指自然地理科学的研究趋于定量、过程、动态和趋势预测。“自然地理学”的研究内容广泛，探讨人类生存环境开放系统中“气、水、土、生、地”等物质和物质运动，以及几方面的物质与能量交换及其客观效应。
主要章节：

第1章    地球系统与地球表层系统

第2章    全球气候变化

第3章    全球变化与区域响应

第4章    水循环与水量平衡

第5章    水资源与水环境

第6章    土壤发育与土壤退化

第7章    土地利用及其环境效应

第8章    生态及生态系统、生态修复

第9章 长江地貌过程

第10章 海岸地貌过程

第11章 地理环境

第12章 人与自然和谐

教学方式：授课、课间实习

教材及参考文献：《现代自然地理学》[在编，电子教材] 

Introducing Physical Geography [Arthur N. Strahler & Alan H. Strahler (eds.), John Wiley & Sons, 2003]

Earth [Derek Elsom (ed.), Macmillan Publishing Company, 1992]

任课教师：杨达源教授等

考核方式：课堂讨论、作业、课间实习、考试或专题论文

大纲撰写人：杨达源

Title: Modern Physical Geography

Course Number: 0705B0100
Course Type: B
Session: 36

Credit: 2

Designed for: Physical Geography, GIS, Seashore & Marine, Marine Geology

Objectives: 
Aim of this course is to make the students have interest and the ability to research and deeply analyze modern physical geography. 

Prerequisites: 
the basic knowledge of physical geography, basic experiment skills of geography, the interesting in research of human living environment

Major Contents: 
Physical geography is to study resources & environments, processes & developments and tendency & forecast. The word of “MORDEN” means that the research of physical geography tends to be quantitative, dynamic, processing and forecasting. Physical geography have a wide studying scope including the substances, movements and the substance and energy exchanges of atmosphere, hydrosphere, soil-sphere, biosphere and geo-sphere in the open system of human living environment.
Main Chapters:

Chapter1   Earth System & Earth Surface System

Chapter2   Global Climate Change

Chapter3   Global Change & Regional Response

Chapter4   Water Recycle & Water Balance

Chapter5   Water Resources & Water Environment

Chapter6   Soil Development & Soil Degeneration

Chapter7   Land Utilization & Environment Effect

Chapter8   Zoology & Ecosystem and Ecological Restoration

Chapter9  Geomorphological Processes of the Changjiang Valley  
Chapter10  Processes of  Coastal  Geomorphology

Chapter11  Geographical Environment

Chapter12  Humane Living Environments 

Ways of Instruction: classes & practices

Textbooks and References: 
Modern Physical Geography [in editing, electronic textbook]

Introducing Physical Geography [Arthur N. Strahler & Alan H. Strahler, John Wiley & Sons, 2003]

Earth [Derek Elsom, Macmillan Publishing Company, 1992]

Instructor: Prof. YANG Da-yuan, associate prof. REN Li-xiu et al. 

Course Evaluation: discussion, homework, practices and test or paper

Program Designer: YAGN Da-yuan
课程名称：规划理论与实践

课程编号：0705B0200

课程类型：B

学    时：48

学    分：3

适用专业：地理学、城市规划与设计、区域经济学等

教学目的：系统介绍国内外城市与区域规划领域理论与方法的研究前沿以及代表性成果。

对选课学生的要求：硕士生

主要内容： 

1．注册城市规划师制度及其职业道德
2、城市与区域规划思想史
3．国民经济与社会发展规划编制
4．区域规划编制理论与方法

5．城市生态规划编制理论与方法
6．土地利用规划编制理论与方法

7．旅游规划编制理论与方法（韩国会议调课）
8．城市体系规划编制理论与方法

9．都市圈规划理论与方法
10．城市总体规划编制理论与方法

11．控制性详细规划编制新动向

12．城市与区域规划模型系统研究
13、数字城市与虚拟现实研究
14（讨论周）国外城市与区域规划思潮
教学方式：课堂教学

教材及参考文献：

· 自编《规划理论与实践》教学课件

· 自编《规划理论与实践》阅读教材

任课教师：顾朝林  教授

开课学期：第1学期

考核方式：讨论周成绩（20%）+闭卷考试课堂讲授内容（80%）。

大纲撰写人：顾朝林  教授

《规划理论与实践》阅读材料目录

第一部分  规划师及其责职

1. Who are the Planners? An Overview

2. Does Planning Need the Plan?

3. Planners Library 

4. Planning Ethics: A Reader in Planning Theory, Practice, and Education 

5. Ethical Frameworks and Planning Theory
6. The Urban Revolution

7. City Origins and Cities and European Civilization
8. What is a City? 

9. Urbanism as a Way of Life
10. 理论与实践的统一、建立完整的城市规划学
第二部分  规划史

1. Modernism and Early Urban Planning, 1870-1940
2. The History of Planning: Part I
3. The History of Planning: Part II
4. The City of Theory: An Intellectual History of Urban Planning and Design in the Twentieth Century 

第三部分  大都市区规划

1. Planning for Metropolitan Regions
2. 关于我国大城市规划管理体制集权与分权模式的思考与认识

3. Sectoral Sources of Metropolitan Growth
4. Twentieth Century Land Use Planning: A Stalwart Family Tree 
5. The Future Urban World---from Urban World/Global City

6. Exploratory Analysis of the World City Network 

7. Measurement of the World City Network 

8. The Transformation of Cities: Towards Planetary Urban Networks and Telecommunications and Urban Futures

9. The Megalopolis: 1920-
10. Beyond Suburbia: The Rise of the Technoburb
11. Spatial Transfer of Knowledge in High Technology Milieux: Learning Versus 

12. 广州城市建设总体战略概念规划纲要

13. A New Geography of Centers and Margins: Summary and Implications
14. Town of Troy: New Hampshire – Economic Development Plan

第四部分  城市总体规划

1. The Comprehensive Plan
2. 莫斯科城市发展总体规划方案评述

3. 温家宝等关于城市规划建设管理的几个问题

4. 对城市近期建设规划的思考与探索

5. Broadacre City: A New Community Plan
6. 各国的城市规划体系

第五部分  城市设计

1. Urban Design
2. 论城市设计的相关向度

3. 试谈当前城市设计中的几个误区

4. 城市公共空间设计：呼唤人性场所

5. 建筑、保护和文脉——建筑和城市设计中的传统和演变

6. 城市界面——苏州工业园区东环路地区城市设计

7. 内与外

8. What Would a Non-sexist City Be Like? Speculations on Housing, Urban Design, and Human Work

9. An Introduction to Ecological Design

10. Transit-Oriented Development
11. 香港城市建设中的炫耀与贫乏

12. Polynucleated Urban Landscapes

第六部分  城市更新

1. Urban Renewal and Community Development
2. 国外如何保护古城

3. 对中国城市居住小区模式的思考
4. The Limits of Urban Regime Theory: New York City Under Koch, Dinkins, and Giuliani
5. The New Downtown
6. Why is Central Paris Rich and Downtown Detroit Poor? An Amenity-based Theory
7. The Competitive Advantage of the Inner City
8. 整合中的都市与建筑

9. 巴黎的城市文化

10. 浅论美国纽约的城市形象

11. 《未来生存空间》社会文化篇

第七部分  新规划理论

1. A Gender Agenda: New Directions for Planning Theory
2. Planning Sustainable and Livable Cities
3. Planning in the Face of Conflict
4. From Institutional to Jobless Ghettos----From when Work Disappears: The World of the New Urban Poor
5. Post-Fordist City Politics
6. Whose Culture? Whose City?
7. Visions of a New Reality: The City and the Emergence of Modern Visual Culture
8. Taking Los Angeles Apart: Towards a Postmodern Geography
9. Social Justice, Postmodernism, and the City

10. New Directions in Planning Theory
11. 让更多的人参与城市规划——倡导规划的启示

12. 新城市发展理论评述

13. 未来城市理论比较研究

第八部分  规划方法论

1. 城市与城郊规划的现实手段”及“成功要素”

2. 城市规划的理论方法

3. A Chronicle of Scientific Planning: The Anglo-American Models Experience

第九部分  数字城市与虚拟现实

1. 虚构城市总序

第十部分  旅游规划

1. 旅游规划理论与方法的初步探讨

2. Tourism Planning: What to Consider in Tourism Plan Market

Title：Theory and Practice of Planning

Course Number：0705B0200
Course Type：B

Session：48 

Credit：3

Designed for：
Graduate students majoring in Geography, Urban Planning and Design, Regional Economics.

Objectives：
The course systematically introduces the research frontier and representative achievement of the theories and methods in the field of urban and regional planning.

Prerequistes：Graduate student for Master’s Degree

Major Contents： 

1. The system of registered urban planners and professional ethics of Planner
2. History of planning thought
3. National economy and social development planning in China 
4. Theories and methods of regional planning
5. Theories and methods of urban ecological planning
6. Theories and methods of land use planning
7. Theories and methods of tourism planning 
8. Theories and methods of urban system planning in China
9. Theories and methods of Planning for Metropolitan Regions

10. Theories and methods of urban comprehensive planning
11. New trends of regulatory detailed planning
12. Urban and regional planning model system
13. The research of digital city and virtual reality
14. New theories and Approaches of planning (discussion week)
Ways of Instruction：Lectures
Textbooks and References：

· Teaching courseware: Theory and Practice of Planning

· Reading material: Theory and Practice of Planning

Instructor：Prof. GU Chaolin

Course Evaluation：Results of discussion work (20%) and results of examination at the end of the semester (80%)

Program Designer：Prof. GU Chaolin
Reading material: Theory and Practice of Planning

Contents

Part One  Who are the Planners? 

1. Who are the Planners?An Overview

2. Does Planning Need the Plan? 

3. Planners Library

4. Planning Ethics: A Reader in Planning Theory, Practice, and Education
5. Ethical Frameworks and Planning Theory
6. The Urban Revolution
7. City Origins and Cities and European Civilization
8. What is a City?
9. Urbanism as a Way of Life
10. The Unify of Theory and Practice, Constructing a Complete Discipline of Urban Planning（in Chinese）
Part Two  The History of Planning 
1. Modernism and Early Urban Planning, 1870-1940
2. The History of Planning: Part I
3. The History of Planning: Part II 

4. The City of Theory: An Intellectual History of Urban Planning and Design in the Twentieth Century
5. Spatial Interactions among U.S. Cities: 1900-1990

Part Three  Planning for Metropolitan Regions
1. Planning for Metropolitan Regions
2. Some Thinking and Understanding about Centralization and Decentralization Administrating Modal on Megapolis Urban Planning in Our Country

3. Sectoral Sources of Metropolitan Growth
4. Twentieth Century Land Use Planning: A Stalwart Family Tree
5. The Future Urban World---from Urban World/Global City

6. Exploratory Analysis of the World City Network
7. Measurement of the World City Network
8. The Transformation of Cities: Towards Planetary Urban Networks and Telecommunications and Urban Futures

9. The Megalopolis: 1920-
10. Beyond Suburbia: The Rise of the Technoburb
11. Spatial Transfer of Knowledge in High Technology Milieux: Learning Versus 

12. Compendium of City Construction’s Comprehensive Strategic Conceptive Planning in Guangzhou（in Chinese）

13. A New Geography of Centers and Margins: Summary and Implications
14. Town of Troy: New Hampshire – Economic Development Plan

Part Four  The Comprehensive Plan 

1. The Comprehensive Plan
2. Comment on Moscow’s Urban Developing Comprehensive Plan （in Chinese）

3. Some Comments of Wen Jiabao and Others on Urban Planning Constructive Administration Issues（in Chinese）

4. Some Thinking and Searching on Urban Near-term Construction Planning（in Chinese）

5. Broadacre City: A New Community Plan
6. Urban Planning System in Some Countries（in Chinese）
Part Five  Urban Design

1. Urban Design 

2. Relative Dimensionality of Urban Design （in Chinese）

3. Several Misunderstandings in Present Urban Planning（in Chinese）

4. Urban Public Space Design: Call for Humanistic Place （in Chinese）

5. Architecture, Protection and Context – Tradition and Evolution in Architecture and Urban Design（in Chinese）

6. Urban Interface – Urban Design on Eastern Ring Road Area in Suzhou Industrial District （in Chinese）

7. Inner and Outer （in Chinese）

8. What Would a Non-sexist City Be Like? Speculations on Housing, Urban Design, and Human Work

9. An Introduction to Ecological Design

10. Transit-Oriented Development
11. Showing and Shortage in Hong Kong’s City Construction（in Chinese） 

12. Polynucleated Urban Landscapes 

Part Six  Urban Renewal 

1. Urban Renewal and Community Development 

2. The Protection of Historical Block in Abroad（in Chinese）

3. Speculations on Chinese Urban Inhabitation  Community Modal（in Chinese）

4. The Limits of Urban Regime Theory: New York City Under Koch, Dinkins, and Giuliani 

5. The New Downtown
6. Why is Central Paris Rich and Downtown Detroit Poor? An Amenity-based Theory
7. The Competitive Advantage of the Inner City 
8. City and Architecture in Conformity（in Chinese）
9. Urban Culture of Paris （in Chinese）

10. A Broad Image on New York City （in Chinese）

11. “Living Space in the Future” Social and Cultural Section（in Chinese）

Part Seven  New Planning Theory 

1. A Gender Agenda: New Directions for Planning Theory 

2. Planning Sustainable and Livable Cities
3. Planning in the Face of Conflict 
4. From Institutional to Jobless Ghettos----From when Work Disappears: The World of the New Urban Poor
5. Post-Fordist City Politics
6. Whose Culture? Whose City?
7. Visions of a New Reality: The City and the Emergence of Modern Visual Culture
8. Taking Los Angeles Apart: Towards a Postmodern Geography
9. Social Justice, Postmodernism, and the City 

10. New Directions in Planning Theory
11. Make More People Participating in Urban Plan – Revelation from Advocacy Planning （in Chinese）

12. New Urban Developing Theory Commentary（in Chinese）

13. Comparative Study on Theories for Future City（in Chinese）

Part Eight  Planning Approaches

1. “A Realistic Approach to City and Suburban Planning” and “Ingredients of Success” 

2. Approaches of Urban Planning（in Chinese）

3. A Chronicle of Scientific Planning: The Anglo-American Models Experience 

Part Night  Digital City and Fictional Reality

1. A General Idea of Fictional City（in Chinese）

Part Ten  Tourism Planning

2. A Primary Discussion on Tourism Planning Theory and Method（in Chinese）

3. Tourism Planning: What to Consider in Tourism Plan Market 

课程名称：全球变化

课程编号：070905C01

课程类型：C

学    时：60

学    分：3

适用专业：
自然地理学、第四纪地质学、土地资源管理、海洋地质学、遥感与地理信息系统、人文地理学。

教学目的：
通过该课程教学，使学生比较系统地了解和掌握全球变化研究的基本理论和方法，从宏观和微观角度了解现代科学意义上的人地关系，为合理开发利用自然资源以及指导我国社会与经济可持续发展服务。

对选课学生的要求：
与自然地理学、第四纪地质学、土地资源管理、海洋地质学、遥感与地理信息系统、人文地理学等专业有关的一、二年级硕士和博士研究生。

主要内容：本
课程主要介绍当前国际前沿

全球变化科学的形成过程、主要研究内容、意义、理论、研究方法及其最新研究

进展。全课程分四部分：第一、二部分介绍全球变化研究的基本理论及其主要研

究方法；第三、四部分介绍环境演变及人类活动与全球变化。
主要章节：

第一篇　全球变化研究的基本问题

第一章  全球变化科学产生的背景及其研究内容和意义

  第一节  全球变化科学产生的背景

  第二节  全球变化研究的主要内容及意义 

第二章　全球变化的主要特征与过程　

第一节　全球变化的时空谱特征

第二节　全球变化的驱动力

第三节　全球变化的三大循环过程

第4节 冰期－间冰期与米兰柯维奇天文理论 

第二篇　全球变化研究的主要方法

第3章 过去全球变化的重建

第一节　黄土堆积与古土壤信息载体

第二节　深海氧同位素记录 

第三节　冰岩芯记录

第四节　其他记录

第四章  遥感与地理信息系统在全球变化研究中的应用

  第一节  遥感与地理信息系统的基本原理

第二节　资源遥感

第3节 环境与灾害监测

第三篇　环境演变与全球变化

第五章　自然环境突变事件

第一节　天体撞击事件

第二节　气候突变事件

第三节　其他突变事件

第六章  全球冰雪圈变化

第一节  全球冰雪圈状况

第二节　冰川与全球变化

第七章　全球海面变化

第一节　海面变化的基本概念

第二节　海面在历史时期和近期的变化
第三节　未来海面变化趋势及对人类的影响

第八章　厄尔尼诺与南方涛动
第一节  厄尔尼诺

第二节　南方涛动

第三节　ENSO对全球气候变化的影响及预测

第九章　青藏高原隆升及其环境效应

第一节　青藏高原隆升过程

第二节　青藏高原隆升的环境效应

第十章　臭氧层的破坏及其环境效应

第一节  臭氧洞的形成
第2节 臭氧洞增大对人类生存环境的影响

第四篇 人类活动与全球变化

第十一章　温室效应与全球变暖

第1节 气候变化的观测事实及后果

第2节 一万年来中国的气候变化

第三节  地球大气组成的变化与温室效应

第四节  人类活动对气候变化的影响

第五节  关于气候变化的国际谈判进展

第十二章  世界人口与资源环境问题

第一节  人口问题  

第二节  植被破坏

第三节  生物多样性锐减

第四节  土地退化和沙漠化

第5节 水资源短缺和水污染问题

第6节 耕地资源存在的问题

第7节 能源与矿产资源存在的问题

第8节 大气污染与固体废物问题

第9节 海洋环境污染问题

第十三章  中国主要生态环境问题

第1节 中国的人口问题

第2节 中国的动植物资源问题

第3节 中国的土地退化和沙漠化问题

第4节 中国的水资源问题

第5节 中国的耕地资源问题

第6节 中国的能源和矿产资源问题

第7节 中国生态环境的脆弱性和生态环境敏感带

第8节 对全球变化科学进展的展望

教学方式：多媒体教学、课堂讨论与研究生写课程报告相结合的方法。

教材及参考文献：

（一）主要教材
    1、朱诚、谢志仁、申洪源等编著，2003，全球变化科学导论，南京大学出版社。

（二）主要参考文献

1、（澳）M.A. Williams等著，刘东生等编译（中科院研究生教材），1997，第四纪环境，科学出版社。

    2、张兰生、方修琦、任国玉编著，2000，全球变化，高等教育出版社。

    3、夏正楷，1997，第四纪环境，人民教育出版社。

    4、杨怀仁主编，1987，第四纪地质，高等教育出版社。
5、黄春长编著，1998，环境变迁，科学出版社。

6、刘东生等，1985，黄土与环境，科学出版社。
7、1995年以来的《地理学报》、《地理科学》、《第四纪研究》、《科学通报》、《中国科学》等期刊。

任课教师：朱诚、陈惠中

考核方式：考勤和课堂讨论发言占50%、课程报告占50%

大纲撰写人：朱诚

Title: Global Change

Course Number: 070905C01

Course Type: C

Session:  60

Credit: 3

Designed for: 
Graduate students majoring in Physical Geography, Quaternary Geology, Land Resources Management, Marine Geology, Remote Sensing and Geography Information System, Human Geography.

Objectives: 
The course is designed to make students master basic theories and methods in studying Global Change systematically and comprehend the relationships in the sense of modern science between human and the earth both in macro scale angle and micro scale angle, as a result, this mastering is able to serve for exploring and using natural resources as well as for the direction of the sustainable social –economic developments.

Prerequisites:
 Graduate students at first or second-year class and candidates for Ph. D. which 

majors in areas relating to Physical Geography, Quaternary Geology, Land Resources Management, Marine Geology, Remote Sensing and Geography Information System, Human Geography

Major Contents:
This curriculum mainly introduces the forming, main research focus, significance, theories, methods and the newly developments of global change, which is the international foreland. There are four parts in this course: Part I and II introduce the main fundamental theories and methods; Part III and IV mainly introduce the environmental development, human activities and global change. The contents are as follows:

Part I Fundamental problems of global change

1. The forming background of global change and its research focus and significance 

1.1 The forming background of global change science

1.2 The studying main contents and significance of global change

2. Main features and processes of global change

2.1 Spacio-temporal characteristics of global change

2.2 Driving force of global change

2.3 Three circulations in global change

2.4 Glacial-interglacial ages and Milankovitch theory

Part II Main methods in studying global change

3. Reconstruction of PAGES

3.1 Information from loess and paleo-soil

3.2 Records of oxygen isotopes from deep oceans

3.3 Ice core records

3.4 Other records 

4. Applications of RS (remote sensing) and GIS in global changes

4.1 Fundamental principles of RS and GIS

4.2 RS of resources

4.3 Monitoring of environment and disasters

Part III Environmental evolution and global change

5. Natural environmental abrupt changes

5.1 Impinge of celestial bodies

5.2 Climatic abrupt changes

5.3 Other abrupt changes

6. Changes of global cryosphere

6.1 Status of global cryosphere

6.2 Glacier and global change

7. Global sea level change

7.1 Fundamental conceptions of sea level changes

7.2 Sea level changes in historical period and in recent times 

7.3 Future trend of sea level changes and its impact to humankind

8. El Nino and Southern Oscillation
8.1 El Nino

8.2 Southern Oscillation
8.3 Influence and prediction of ENSO to global climatic change

9. Uplift of Qinghai-Tibet Plateau and its environmental effect 

9.1 Uplift processes of Qinghai-Tibet Plateau

9.2 Environmental effect on Uplift of Qinghai-Tibet Plateau 

10. Destruction of ozonosphere and its environmental effect

10.1Formation of ozone hole 

10.2 Enlargement of ozone hole and its impact to human’s living environment

Part IV Human activities and global change

11. Green-house effect and global warming

11.1 Observation result to climatic change

11.2 Climatic changes since 10000a BP in China

11.3 Changes of the earth atmosphere component and green-house effect
11.4 Influence of human activities to climatic change

11.5 International negotiation progresses about climatic change

12.  Problem of world population and resources environment

12.1 Population problem

12.2 Destruction of vegetation
12.3 Deduction of biology variety
12.4 Soil retrogression and desertification
12.5 Shortage and pollution of water resources

12.6 Problems in tilth Resources

12.7 Problems in energy and mine resources
12.8 Problems in air pollution and solid waste 

12.9 Problems in ocean environmental pollution

13.  Main problems of ecology environment in China

13.1 Population problems in China 

13.2 Problems of animal and plant resources in China

13.3 Soil retrogression and desertification in China

13.4 Problems of water resources in China 

13.5 Problems of tilth resources in China

13.6 Problems of energy resources and mine resources in China

13.7 Frangibility and hypersensitive belts in ecology environment of China

13.8 Prospect of global change 

Ways of Instruction: Multimedia, class discussing and graduate curriculum disquisition
Textbooks and References:

1. Main textbook
    1) ZHU Cheng, XIE Zhiren and SHEN Hongyuan et al, 2003, An Introduction to Global Change Science, Nanjing University Press.

2. Main references:

1) M. A. J. Williams, D. L. Dunkerley, P. De Deckker et al, 1993, Quaternary Environments.Translated by Liu Dongsheng M.A. Williams，1997，Science Press.

    2) Zhang Lansheng, Fang Xiuqi, Ren Guoyu, 2000, Global Change, Advanced Education Press.

    3) Xia Zhengkai, 1997, Quaternary Environment, Peoples Education Press.

    4) Yang Huairen, 1987, Quaternary Geology, Advanced Education Press.

5) Huang Chunchang, 1998, Environmental Change, Science Press.

6) Liu Dongsheng et al, 1985, Loess and Environment, Science Press.

    7) Journals since 1995: Acta Geographica Sinica, Scientia Geographica Sinica, Quaternary Sciences, Chinese Science Bulletin, Science in China and so on.

Instructor: Zhu Cheng, Chen Huizhong

Course Evaluation: 50% for attendance, discussion and presentation; 50% for term paper.

Program Designer: Zhu Cheng

课程名称：“3S”技术集成

课程编号：070503C01
课程类型：C

学    时：35

学    分：2

适用专业：地理学各专业

教学目的：
掌握遥感、GIS和GPS技术集成的基本理论、学术思路和应用方法

对选课学生的要求：
对遥感、GIS和GPS技术有一定的专业基础知识，对“3S”技术集成与应用有浓厚的学术兴趣

主要内容：
本课程基于“3S”集成的基本原理，首先系统介绍了遥感（RS）、地理信息系统（GIS）和全球定位系统（GPS）的理论基础、技术方法及“3S”技术集成的基本内涵；然后根据“3S”集成的最新研究成果和应用实践，分别从“3S”参数的地学特征表达与时空特征的兼容性、技术方法的互补性及应用目标的一致性等方面论述了“3S”集成的学术思想与技术实践。内容共分九章，第一章介绍“3S”技术集成的概貌，第二至第四章分别从地球信息的实时获取、定位导航及管理分析的角度论述与“3S”技术集成有关的专业基础知识，第五至第九章则分别从“3S”参数集成、技术集成及系统集成的角度重点论述“3S”集成所涵盖的关键技术与实现过程。
主要章节：

第一章 绪论
1.1 “3S”技术集成的基本内涵
1.2 地学数据集成的理论依据与框架

1.3 地球空间数据集成的研究现状与问题

第二章 对地观测与信息获取技术—RS

2.1 电磁波与地物的光谱特性
2.2 传感器与地表信息的获取

2.3 遥感图像与信息特征

第三章 信息管理与综合分析技术—GIS

3.1 地理信息的描述与表达

3.2 地理信息的组织与管理

3.3 地理信息的分析与应用模型

第四章 空间定位与导航技术—GPS

4.1 GPS的构成
4.2 空间定位与导航

4.3 GPS误差分析

第五章 “3S”集成的基本原理

5.1 “3S”参数的地学特征
5.2 时空表达与兼容性

5.3 技术方法的互补性

5.4 技术集成的可行性

第六章 GPS与RS的集成

6.1 惯性导航系统

6.2 激光扫描技术

6.3 对地观测的直接定位

6.4 机载三维测量与DSM的生成

第七章 GPS与GIS的集成

7.1 GIS数据的空间参考系统
7.2 多尺度的空间数据库

7.3 GIS数据库的维护与更新

第八章 RS与GIS的集成

8.1三库一体化的时空数据库系统

8.2 RS支持下的GIS数据库更新

8.3 GIS辅助的遥感图像分析

第九章 “3S”集成的技术实现

9.1 多源信息的集成

9.2 应用模型的集成

9.3 “3S”与通讯技术的集成

教学方式：以授课为主，辅以讨论与实践

教材及参考文献：

冯学智等. 遥感GIS GPS技术与集成. 北京：商务印书馆（待版）.

李德仁，关泽群. 空间信息系统的集成与实现. 武汉：武汉大学出版社，2000.

冯学智等. 数字地球导论. 北京：商务印书馆，2004.

任课教师：冯学智

考核方式：研究论文

大纲撰写人：冯学智

Title: The Techniques and Their Integration of “3S”
Course Number: 070503C01
Course Type: C

Session: 35

Credit: 2

Designed for: Graduate students majoring in geography

Objective: 
The course intends to help with student mastery of the basic theory, scientific thought, and applied methods of integration of Remote Sensing, GIS and GPS techniques.

Prerequisites: Students need to have some basic background and knowledge for Remote Sensing, GIS and GPS, and have a great interest in the integration and application of “3S” techniques

Major Content: The course covers the techniques and their integration of Remote Sensing (RS), Geographical Information System (GIS) and Global Positioning System (GPS, together were called “3S”). The key contents include three parts. In part one, the theoretical foundation and professional knowledge of “3S” were introduced concerning the acquisition, management and analysis of geo-information (chapter 2 to chapter 4). In part two, the basic principles and fundamental connotation of the “3S” technical integration were extensively expounded in terms of the representation of geo-scientific features and the compatibility of spatio-temporal feature of “3S” parameters, and the complementary of methods of “3S” techniques (chapter 1 and chapter 5). In part three, the scientific thought, key techniques and realizable process of integration of “3S” parameters, the techniques and the system were covered based on the latest research achievements and applied practice (chapter 6 to chapter 9). 
Main Chapters:

Chapter 1 Introduction

1.1 Fundamental connotation of integration of “3S” techniques
1.2 Theoretic foundation and framework of integration of geo-scientific data

1.3 Research review and problems of integration of geospatial data

Chapter 2 Techniques of Earth Observation and Information acquirement: Remote Sensing


2.1 Electromagnetic wave and the spectrum characteristics of surface objects


2.2 Sensor and the acquirement of the earth’s surface information


2.3 Remote sensed imagery and information characteristics

Chapter 3 Techniques of Information Management and Synthetic Analysis: GIS


3.1 Description and expression of the geographical information


3.2 Organization and management of geographical information


3.3 Analysis and application model of geographical information

Chapter 4 Techniques of Spatial Positioning and Navigation: GPS


4.1 Composition of GPS


4.2 Spatial positioning and navigation


4.3 Error analysis of GPS

Chapter 5 Basic Principium of “3S” Integration


5.1 Geo-scientific characteristics of “3S” parameter


5.2 Spatio-temporal expression and compatibility


5.3 Complementarities of technical methodology


5.4 Feasibility of techniques integration

Chapter 6 Integration of GPS and Remote Sensing


6.1 Inertial positioning system


6.2 Laser scan techniques


6.3 Directly positioning of the earth observation


6.4 Plane-carried 3D measuring and DSM building

Chapter 7 Integration of GPS and GIS


7.1 Spatial reference system of GIS data


7.2 Multi-scale spatial database


7.3 Maintenance and update of GIS database

Chapter 8 Integration of Remote Sensing and GIS


8.1 Integration of vector, grid and DEM databases


8.2 GIS database updating with Remote Sensing techniques


8.3 Analysis of remote sensed imagery by means of GIS

Chapter 9 Technical implementation of “3S” integration


9.1 Integration of multi-information


9.2 Integration of application model


9.3 Integration of “3S” and communication techniques

Ways of Instruction: Lecture, associated with discussion and practice.

Textbooks and References: 

Feng Xuezhi, et al. The Techniques and their Integration of Remote Sensing, GIS and GPS. Beijing: Commercial Press (in press).

Li Deren, Guan Zequn. Integrated Approach and Realization of Spatial Data. Wuhan: Wuhan University Press, 2000.

Feng Xuezhi, et al. Introduction to Digital Earth. Beijing: Commercial Press, 2004.

Instructor: Feng Xuezhi

Course Evaluation: Research paper

Program Designer: Feng Xuezhi

课程名称：产业生态学与循环经济 

课程编号：083021C06


课程类型：C

学    时：32
学    分：2

适用专业：环境规划与管理

教学目的：
使学生了解、掌握产业发展与环境变迁、产业生态系统的分析及优化理论和方法

对选课学生的要求：具备产业经济学、系统工程学和环境科学基础理论知识。

主要内容：
本课程是环境规划与管理专业硕士和博士研究生指定选修课，将介绍产业生态系统的基本概念、规律、基于资源和环境约束的产业生态系统优化调控方法以及国际典型案例分析。

章节目录

第一章：产业生态学基本原理

第二章：研究方法

第三章：生态农业

第四章：生态工业

第五章：生态服务业

第六章：城市生态系统

第七章：产业生态系统优化

教材：Graedel T. E. and B. R. Allenby. 施涵译. 产业生态学（第二版）. 北京: 清华大学出版社 2004
参考书：

苏伦 • 埃尔曼, 徐兴元译. 1999. 工业生态学. 北京：经济日报出版社
教学方式：课堂授课、专题讨论、实践案例分析和报告相结合
任课教师：毕军
考核方式: 根据课堂听讲和参加讨论的情况，结合期末撰写专题报告对学生进行考核。

大纲撰写人： 毕军

Title: Industrial Ecology and Circular Economy
Course Number: 083021C06


Course Type: C 

Session: 32

Credit: 2

Designed for the students in environmental planning and management

Objectives: 
The course targets to train students in the relationship between industrial development and environmental evolution, as well as the theory and methods for analyzing and optimizing industrial system.

Prerequisites: Backgrounds of industrial economics, system engineering, and environmental science are essential.

Major Contents:

This course is required for the graduate students of environmental planning and management program at Nanjing University. It will introduce the concepts, principles, and methods of analyzing and optimizing the industrial system based on the resource and environmental limitations, as well as typical international cases.

Main Chapters: 
Chapter 1. Essential principles of Industrial Ecology

Chapter 2. Research methodology

Chapter 3. Ecological agriculture 
Chapter 4. Ecological industry

Chapter 5. Ecological service industry

Chapter 6. Ecosystem of city

Chapter 7. Optimization of Industrial System

The textbook: 

Graedel T. E. and B. R. Allenby. 2003. Industrial Ecology (Second Edition). Pearson Education Inc. Prentice Hall
Reference books: 

Suren Erkman. 1998. Industrial Ecology. FPH Press.
Ways of Instruction: Class lectures, discussions, case study, and seminar on selected topics

Instructor: Bi Jun

Course Evaluation：Class performance; Seminar presentation; Term papers
Program Designer: Bi Jun

课程名称：大气问题数值模拟

课程编号：0706B0100

课程类型：B
学    时：60

学    分：3

适用专业：气象学、大气物理学与大气环境

教学目的：
系统掌握大气问题数值模拟的基本概念、基本理论、基本问题和基本技能，为其在各学科研究方向上开展数值模拟研究打下坚实基础。
对选课学生的要求：具备计算方法、数值天气预报、大气动力学和大气物理学方面的知识

主要内容:

大气中主要的动力和物理过程、数值模拟的计算数学基础、大气模拟、海洋模拟、海冰模拟、陆面过程模拟、耦合模拟以及各类数值模式的应用。

主要章节：
§1 气候系统的定义

§2 气候变化及其机理

§3 人类活动对气候的影响

§4 大气数值模拟发展历史

§5气候模式及其类型

§6气候可预报性和气候预测
第二章 气候系统的子系统和过程
§1 大气及其物理和化学过程

§2 海洋环流及海气相互作用

§3 全球海冰分布及其变化

§4 陆面过程和水循环
第三章 数值模拟的计算数学基础
§1 有限差分法

§2 谱方法

§3 有限元方法

§4 半拉格郎日方法

§5 变分原理和资料同化
第四章 大气环流模拟
§1 控制大气运动的方程组

§2 零维气候模式

§3 一维气候模式

§4 二维纬向平均气候模式

§5 三维大气环流模式

§6 大气辐射传输参数化

§7 大气中凝结和对流过程

§8 大气边界层湍流输送和表面过程

§9 大气模式的云预报方案

§10 自由大气中的动力耗散机制
第五章 海洋环流模拟
§1 控制海洋运动的方程组

§2 方程组的离散和数值求解方法

§3 简单的风驱海洋模式

§4 热盐环流的盒子模式

§5 二维经向平面模式

§6 三维海洋环流模式
第六章 海冰模拟
§1 引言

§2 海冰动力学

§3 海冰厚度分布模式

§4 海冰热力学模式
第七章 陆面过程的生物物理模式
§1 生物圈-大气相互作用的物理过程

§2 控制生物物理过程的基本方程和参数

§3 生物物理模式的类型和发展现状

§4 简单生物圈模式（SiB）

§5 生物圈-大气传输模式（BATs）
第八章 全球大气-海洋(冰)-陆表耦合模拟
§1 全球耦合模式类型

§2 耦合方案

§3 耦合模拟中的气候漂移

§4 耦合模式中的ENSO

§5耦合模式中的低频变化和热盐环流
第九章 模式应用
§1平均气候模拟现状举例

§2不同时间尺度的气候变率模拟

§3 温室气体增加的气候模式响应

§4 古气候数值模拟

§5 集合模拟和可预报性估计

§6 降尺度和区域气候模拟

§7 中小尺度天气模拟
教学方式：讲课、阅读文献、课堂讨论和读书报告

教材及参考文献：

Washington, W M and C L Parkinson, An Introduction to Three-Dimensional Climate Modeling, Oxford University Press, 1986.

Trenberth, K E, Climate System Modeling, Cambridge University Press, 1992.

Haltiner, G T and R T Williams, Numerical Prediction and Dynamic Meteorology, John Wiley and Sons, 1980.

任课教师：杨修群 教授

考核方式：笔试(50%), 课堂报告(25%), 读书报告(25%)
大纲撰写人：杨修群 教授

Title: Numerical Modeling in Atmospheric Sciences

Course Number: 0706B0100

Course Type: B
Session: 60

Credit: 3

Designed for: Graduate students majoring in meteorology, atmospheric physics and environment
Prerequisites: 
Students have knowledge on computational methods, numerical weather prediction, atmospheric dynamics and physics. 

Objectives: 
This course intends to help students learn fundamental concepts, theories, methods and issues on numerical modeling in atmospheric sciences, and set up a solid ground for future research.

Major Contents: This course introduces the following topics, namely, description of dynamical and physical processes in atmosphere, computational basis necessary for the modeling, and also a hierarchy of models ranging from simple to comprehensive complexity for atmosphere, ocean, sea-ice, land surface and their coupling, as well as various applications of these models.
Main Chapters:

Chapter 1 Introduction

Chapter 2 Subsystems and Processes of Climate System

Chapter 3 Computational Basis for Numerical Modeling

Chapter 4 Atmospheric General Circulation Model

Chapter 5 Oceanic General Circulation Model

Chapter 6 Dynamical and Thermodynamic Sea Ice Model

Chapter 7 Biophysical Model of Land Surface Process

Chapter 8 Coupled Ocean (ice)-Land-Atmosphere Model

Chapter 9 Applications of Models

Ways of Instruction: Lecturing, Paper reading, Class discussing, Report writing.

Textbooks and References:

Washington, W M and C L Parkinson, An Introduction to Three-Dimensional Climate Modeling, Oxford University Press, 1986.

Trenberth, K E, Climate System Modeling, Cambridge University Press, 1992.

Haltiner, G T and R T Williams, Numerical Prediction and Dynamic Meteorology, John Wiley and Sons, 1980.

Instructor: Prof. Xiu-Qun YANG

Course Evaluation: Test (50%)，Presentation (25%), Report(25%)
Program Designer: Prof. Xiu-Qun YANG

课程名称：地球物理流体动力学

课程编号：070601C02

课程类型：C
学    时：60

学    分：3

适用专业：气象学

教学目的：掌握大尺度大气动力学和海洋动力学的共性规律。

对选课学生的要求：具备流体力学、动力气象学的知识

主要内容: 
主要介绍大尺度大气和海洋动力学的共性特征，即在重力、旋转、层结、粘性和加热条件下，地球流体的动力学行为。内容包括：无粘旋转流体的浅水理论、摩擦和粘性流、海洋风生环流、旋转层结流体运动、不稳定理论以及海气耦合动力学。
主要章节：

第一章 引论

第二章 无粘旋转流体的浅水理论

第三章  摩擦和粘性流

第四章 旋转层结流体运动

第五章 不稳定理论

第六章 海洋风生环流

第七章 海气耦合动力学

教学方式：讲课、阅读文献、课堂讨论和读书报告

教材及参考文献：

Pedlosky J, Geophysical Fluid Dynamics, Springer-Verlag New York Inc., 1979.

余志豪等编著， 地球物理流体动力学，气象出版社

任课教师：杨修群 教授

考核方式：笔试(50%), 课堂报告(25%), 读书报告(25%)
大纲撰写人：杨修群 教授

Title: Geophysical Fluid Dynamics

Course Number: 070601C02

Course Type: C
Unit: 60

Credit: 3

Designed for: Graduate students majoring in meteorology.

Objectives: 
This course intends to help students understand the common character of large scale atmospheric dynamics and oceanic dynamics.

Prerequisites: Students have knowledge on fluid dynamics and dynamic meteorology. 

Major Contents:
This course mainly introduces the common properties of the large scale atmospheric and oceanic dynamics, i.e. the dynamic behavior of geophysical fluid under conditions of gravitation, rotation, stratification, viscosity and heating, which includes: inviscid shallow-water theory, friction and viscous flow, wind-driven oceanic circulation, stratified fluid motion, instability theory and coupled ocean-atmosphere dynamics.
Main Chapters:

Chapter 1 Introduction 

Chapter 2 Inviscid shallow-water theory

Chapter 3 Friction and viscous flow

Chapter 4 Stratified fluid motion

Chapter 5 Instability theory

Chapter 6 Wind-driven oceanic circulation

Chapter7 Coupled ocean-atmosphere dynamics

Ways of Instruction: Lecturing, Paper reading, Class discussing, Report writing.

Textbooks and References:

Pedlosky J, Geophysical Fluid Dynamics, Springer-Verlag New York Inc., 1979.

Instructor: Prof. Xiu-Qun YANG

Course Evaluation: Test (50%), Presentation (25%), Report(25%)
Program Designer: Prof. Xiu-Qun YANG

课程名称：气候动力学 

课程代码：070601C01

课程类型：C
学    时：40
学    分：2

对    象：气象学研究生
目    标:
通过动力学诊断方法揭示大气中时间尺度为一周以上的各种异常气象现象及其变化，从气候系统各子系统之间相互作用的角度研究异常气候的产生机制，增加对气象异常现象形成的动力学过程的认识。

要     求: 
具备气候学、大气环流和动力气象学的基本知识。

主要内容

第1章 不同时间尺度气候变化和异常的观测事实

第2章 大气季节内振荡的动力学

第3章 大气环流持续性异常－遥相关理论

第4章 海洋大气相互作用

第五章 陆气相互作用

教学方法: 课堂教学，文献阅读，课堂讨论，测试练习，读书报告
教材和参考书

1,李崇银, 气候动力学引论（第二版）, 2000，气象出版社。
2,倪允琪，气候动力学，1993，气象出版社。
3,叶笃正等，当代气候研究，1991，气象出版社。
任课教师: 张耀存
课程考核课堂汇报(20%),课堂测试(30%),读书报告(50%)
课程设计: 张耀存
Title: Climate Dynamics 

Course Number: 070601C01

Course Type: C
Session: 40
Credit: 2

Designed for: Graduate students majoring in meteorology

Objectives:

This course intends to help students diagnose the climate changes and anomalies on different time scales (intraseasonal, seasonal, interannual, decadal and interdecadal) in climate system, investigate the formation mechanisms of the climate changes and climate anomalies from the point of view of land-sea-atmosphere interactions in climate system, and understand the dynamical processes in the climate changes and climate anomalies.
Prerequisites:
Students have basic knowledge on climate, atmospheric general circulation and dynamical meteorology.
Major Contents:
Chapter 1 Observational evidences in climate changes and anomalies on different time scales

Chapter 2. Dynamics of intraseasonal oscillation

Chapter 3 Atmospheric general circulation persistent anomalies-Teleconnection theory
Chapter 4 Air-sea interaction

Chapter 5 Land-atmosphere interaction

Ways of Instruction:
Lecturing, Paper reading, Class discussing, Exercise practicing, Report writing.

Textbooks and References:

Li Chongyin, Introduction to climate dynamics (Second editon), 2000, Meteorological Press.

Ni Yunqi, Climate Dynamics, 1993, Meteorological Press.

Ye Duzheng et al., Current Research in Climate, 1991, Meteoroligical Press.

Instructor: Zhang Yaocun 

Course Evaluation: Presentation (20%),Test (30%),Report (50%).

Program Designer: Zhang Yaocun
课程名称：大气辐射学

课程编号：070602C04
课程类型：C
学    时：60

学    分：3

实用专业：大气物理和大气环境研究生

教学目的：
掌握大气辐射过程的物理基础和平面平行大气中辐射传输的原理，学会计算大气辐射传输的实用方法。

对选课学生的要求：具备大气物理学和卫星气象学的基本知识。

主要内容：
本课程从大气辐射的基本过程出发，主要介绍了大气、云和气溶胶中的辐射传输理论和一些较好的实用解法，讨论了辐射传输原理在遥感上的应用。
主要章节：
第5章 辐射物理基础

1.1  表示辐射能量传输的物理量

1.2  热辐射定律

1.3  原子和分子辐射
第6章 大气中辐射传输特性
2.1  基本辐射传输方程

2.2  大气的吸收作用

2.3  大气的散射作用

第7章 无云大气中短波辐射的传输
3.1  太阳常数和太阳辐射光谱

3.2  大气分子和气溶胶粒子的散射减弱作用

3.3  大气臭氧对太阳辐射的吸收和增热作用

3.4  水汽对太阳辐射的吸收

3.5  地表的反射

第8章 无云大气中长波辐射的传输
4.1  辐射传输方程

4.2  辐射传输方程解的计算

4.3  长波辐射通量密度的实用算法

第9章 云和气溶胶中辐射的传输
5.1  云模式及其单次散射参量

5.2  气溶胶模式及其单次散射参数

5.3  散射相函数的解析表示

5.4  传输方程及其解法

第10章 辐射传输原理在遥感上的应用
6.1  太阳辐射遥感应用

6.2  红外辐射遥感应用

6.3 微波辐射遥感应用

教学方法：课堂教学，文献阅读，课堂讨论，编程练习，读书报告

教材及参考文献：

1,K. N. Liou, 大气辐射导论（第二版）， 2002， 学术出版社（美国）

2,刘长盛，大气辐射学，1990，南京大学出版社

3,尹宏，大气辐射学基础，1993，气象出版社.

4,周秀骥等，高等大气物理学，1991，气象出版社.

任课教师：郁凡  
考核方式：课堂汇报(20%), 编程练习(40%), 读书报告(40%)
大纲撰写人：郁凡 刘长盛
Title: Atmospheric Radiation 
Course Number: 070602C04
Course Type: C
Session: 60
Credit: 3
Designed for: Graduate students majoring in atmospheric physics and environment
Objectives:

This course intends to help students grasp the physical fundamentals of atmospheric radiation course and principles of radiative transfer in planetary atmospheres, and learn practicable method on atmospheric radiative transfer compute. 

Prerequisites:Students have knowledge on atmospheric physics and satellite meteorology.
Major Contents: 
Based on the basic course of the atmospheric radiation, the course mainly introduces the theory of radiative transfer in atmosphere, clouds and  aerosols, and some practicable methods on atmospheric radiative transfer compute, and discusses the principles of radiative transfer to application on remote sensing.
Ch1. Basic knowledge on radiation physics
Ch2. Characteristic of radiation transfer in the atmosphere
Ch3. Shortwave radiation transfer in the cloudless atmosphere
Ch4. Long wave radiation transfer in the cloudless atmosphere
Ch5. Radiation transfer in clouds and aerosol
Ch6. Application of radiative transfer principles to remote sensing
Ways of Instruction:Lecturing, Paper reading, Class discussing, Programming exercise, Report writing.

Textbooks and References:
K. N. Liou, An Introduction to Atmospheric Radiation (Second Edition)，2002， Academic Press（USA）.

Liu Changsheng, Atmospheric Radiation, 1990, Nanjing University Press.

Yin Hong, Atmospheric Radiation Theoretical Basis,1993, Meteorology Press.

Zhou Xiuji et al, High Atmospheric Physics, 1991, Meteorology Press.

Instructor: Yu Fan, Li yin

Course Evaluation: Presentation (20%), Programming exercise (40%), Report (40%).

Program Designer: Yu Fan，Liu Changsheng
课程名称：大气扩散理论和模式

课程编号：070602C03
课程类型：C
学    时：60

学    分：3
实用专业：大气物理和大气环境研究生

教学目的：
掌握大气扩散的基本理论，了解大气扩散模式的发展方法，学会应用大气扩散理论和模式解决实际大气环境问题。

对选课学生的要求：具备边界层气象学和空气污染气象学的基本知识。

主要内容：
本课程包括三大部分，第一部分介绍大气扩散的基本理论（梯度输送理论、统计理论、相似理论）以及三种理论的比较；第二部分介绍适用于不同尺度的大气扩散模式；第三部分介绍大气扩散理论和模式在大气环境问题中的应用。
主要章节：

上 篇 理论

第11章 大气湍流和大气扩散的基础知识

1.1  边界层与大气湍流

1.2  湍流运动的数学描述

1.3  湍流扩散
1.4  扩散参数
1.5  大气稳定度

1.6  大气扩散能力与气象条件的关系

第12章 大气扩散梯度输送理论
2.1  湍流扩散方程

2.2  闭合问题

2.3  大气扩散K理论

2.4  K理论的合理应用

2.5 K模式的发展

第13章 大气扩散统计理论

3.1  基本概念

3.2  不连续运动的扩散模型

3.3  均匀定常湍流问题的扩散

3.4  均匀定常扩散模式的合理应用

3.5  统计理论的发展

第14章 大气扩散相似理论

      4.1  基本原理

      4.2  粒子平均位移的模拟

      4.3  建立相似理论扩散模式的一般方法

  4.4  相似理论评论

4.5  相似理论的发展

第15章 大气扩散理论的综合分析和评论

5.1  K理论与统计理论的关联

5.2  K理论与相似理论的佐证

5.3  小结

第六章 大气非扩散过程的处理

6.1 烟气抬升和穿透

6.2 平流输送
6.3 干沉积

6.4 湿清除

6.5 化学转化
中 篇  模式

第七章 空气质量模拟概论

7.1  模式的构成

7.2  模式的类型 

7.3  模式的合理选择

7.4  模式的性能评价

7.5  坐标系的选取

7.6  计算方案的确定

7.7  模式输入参数

7.8  模式输出结果

第八章 室内空气质量模拟
8.1  概述

8.2  室内空气污染源 

8.3  室内空气污染评估

8.4  室内空气质量模拟

8.5  室内空气污染控制
第九章 局地空气质量模拟
      9.1  平原地区空气质量模式

      9.2  山地地区空气质量模式

      9.3  沿海地区空气质量模式

第十章 城市空气质量模拟

10.1  城市边界层气象特征
10.2  城市空气污染的特点

10.3  解析模式

10.4  数值模式

10.5  粒子网格模式

10.6  粒子分裂模式
10.7  城市公路模式
10.8  城市街渠模式

第十一章 区域空气质量模拟
11.1  区域空气污染的特点

11.2  区域气象模式

11.3  区域空气质量模式

第十二章 全球空气质量模拟

   12.1  全球空气污染的特点
12.2  大气环流模式

12.3  化学输送模式

12.4  模式耦合技术

下 篇  应用

第十三章 大气环境影响评价

13.1 评价原则

13.2 评价方法

13.3 评价标准

13.4 评价内容

第十四章 大气环境容量

14.1 概念

14.2 理想大气环境容量

14.3 现实大气环境容量

14.4 实例分析

第十五章 区域大气环境保护规划

15.1 指导思想和规划目标

15.2指标体系

15.3大气环境功能区划分
15.4 总量控制方案

15.5 污染控制措施

第十六章 大气环境工程设计

16.1 现场试验设计

16.2 厂址选择

16.3 烟囱高度确定

第十七章 空气质量预报

17.1 预报问题的特点

17.2 空气质量预报的发展
17.3 潜势预报

17.4 统计预报

17.5 数值预报

教学方法：课堂教学，文献阅读，课堂讨论，测试练习，读书报告
教材及参考文献：

王体健,大气扩散理论、模式和应用，讲义

S. Pal Arya, 空气污染气象和扩散, 1999,牛津气象出版社

李宗恺，空气污染气象学原理和应用，1985，气象出版社
国家环保局，城市大气污染总量控制方法手册，1991，中国环境科学出版社

任课教师：王体健
考核方式：听课（15%），测试(15%),课堂汇报(20%),读书报告(50%)
大纲撰写人：王体健，李宗恺，徐玉貌
Title: Atmospheric Diffusion Theory and Model 

Course Number: 070602C03
Course Type: C
Session: 60
Credit: 3
Designed for: Graduate students majoring in atmospheric physics and environment
Objectives:

This course intends to help students grasp the basic theory on air dispersion, learn the method on air dispersion model development, and apply different theory and model to solve atmospheric environmental problems.

Prerequisites
:Students have knowledge on boundary layer meteorology and air pollution meteorology.

Major Contents:
The course includes three sections. In section 1, the basic theories of atmospheric diffusion were described and compared. They are gradient transport theory, statistics theory and similarity theory. Section 2 introduces atmospheric diffusion models on different scales. The application of different atmospheric diffusion theories and models are discussed in section 3.
Main Chapters:

Section 1  Theory
Ch1. Basic knowledge on air turbulence and air dispersion
Ch2. Air dispersion gradient transport theory

Ch3 Air dispersion statistics theory
Ch4. Air dispersion similarity theory
Ch5. Analysis on air dispersion theory
Ch6 Treatment on non-dispersion process
Section 2  Model
Ch7.Basic on air quality modeling
Ch8. Indoor air quality modeling
Ch9 Local scale air quality modeling

Ch10. Urban scale air quality modeling
Ch11. Regional scale air quality modeling

Ch12. Global scale air quality modeling
Section 3 Application
Ch13. Atmospheric environmental impact analysis
Ch14. Atmospheric environmental capacity
Ch15. Regional atmospheric environmental protection planning
Ch16. Atmospheric environmental engineering design
Ch17. Air pollution prediction
Ways of Instruction:
 Lecturing, Paper reading, Class discussing, Exercise practicing, Report writing.

Wang Tijian, Air dispersion theory, model and application

S. Pal Arya, Air pollution meteorology and dispersion, 1999, Oxford University Press.

Li Zongkai, Theory on air pollution meteorology and application, 1985, Meteorology Press.

EPA,Manual for urban air pollution total amount control,1991, China Environmental Science Press

Instructor: Wang Tijian
Course Evaluation: Attendance(15%), Test (15%), Presentation (20%), Report (50%).

Program Designer: Wang Tijian, Li Zongkai, Xu Yumao
课程名称：大气边界层动力学

课程编号：070602C01

课程类型：C
学    时：60

学    分：3

实用专业：大气物理和大气环境研究生

教学目的：
了解大气边界层的基本物理过程——湍流，及其描述方法和测量技术；掌握大气大气边界层动力学的基本理论。

对选课学生的要求：具备《流体力学》和《动力气象》的基本知识。

主要内容：
本课程包括两大部分，第一部分介绍大气边界层湍流的数学描述、测量技术和湍流运动的基本方程；第二部分介绍大气边界层的基本特征和变化规律。
主要章节：

上 篇 湍流理论
第16章 平均边界层特征

1.1  边界层定义

1.2  风与气流

1.3  湍流输送
1.4  泰勒假说
1.5  边界层厚度和结构

1.6  边界层的重要性

第17章 湍流的数学描述和概念工具——统计学

2.1  湍流及湍流谱特征

2.2  谱隙

2.3  平均部分和湍流部分

2.4  若干基本统计方法

2.5  湍流动能

2.6  运动学通量

2.7  涡动通量

2.8  求和符号

2.9  应力

2.10 摩擦速度

第18章 湍流的数学描述和概念工具——时间序列

3.1  时间序列和空间序列

3.2  自相关

3.3  结构函数

3.4  傅立叶变换

3.5  能谱

3.6  谱的特征

3.7  非局地谱

3.8  TKE方程的谱分解

第19章 测量方法和模拟技术

      4.1  传感器和测量类型

      4.2  常规观测

      4.3  形态学的遥感观测

  4.4  仪器贯彻平台

4.5  外场试验

4.6  模拟方法

4.7  分析方法

第20章 平均运动方程和湍流预报方程

5.1  基本控制方程

5.2  简化、近似和尺度理论

5.3  湍流的平均变量方程

5.4  方程概述和简化

5.5  湍流偏差预报方程

5.6  自由对流尺度变量

5.7  方差预报方程

5.8  湍流通量的预报方程

第六章 湍流动能、稳定度和尺度

6.1  TKE收支方程的推导

6.2  对TKE收支的贡献
6.3  TKE收支贡献是湍涡大小的函数

6.4  平均动能及其与湍流的相互作用

6.5  稳定度的概念

6.6  理查孙数

6.7  奥布霍夫长度

6.8  无量纲梯度

6.9  其他尺度参数

第21章 湍流闭合技术

7.1  闭合问题

7.2  参数化规则

7.3  局地闭合

7.4  非局地闭合

下 篇  边界层理论

第八章 相似理论

8.1  概述

8.2  量纲分析方法

8.3  尺度变量

8.4  稳定边界层相似关系

8.5  中性边界层相似关系

8.6  对流边界层相似关系

8.7  对数风廓线

8.8  罗斯贝数相似和匹配廓线

8.9  谱相似

8.10 相似尺度范围

第九章 边界条件和外部强迫

9.1  有效地面湍流通量

9.2  地面热量收支

9.3  辐射收支

9.4  界面上的通量

9.5  感热和潜热

9.6  往来于地面的通量

第十章 对流边界层

10.1 不稳定近地层

10.2 混合层

10.3 夹卷层
10.4 夹卷速度及其参数化

10.5 下沉和平流

第十一章 稳定边界层

11.1 平均特征

11.2 过程

11.3 演变

11.4 其他厚度模式

11.5 低空(夜间)急流

11.6 浮力(重力)波

11.7 地形坡度和流泄风

第十二章 地形的影响

12.1 地形产生的局地风

12.2 受地形影响的气流
12.3 城市热岛和城市热羽
教学方法：课堂教学，文献阅读，课堂讨论，测试练习，读书报告

教材及参考文献：

R. B. Stull, 边界层气象学导论, 1988, 克鲁瓦科学出版社

赵  鸣等，边界层气象学教程，1991，气象出版社

蒋维楣等，边界层气象学基础，1994，南京大学出版社

任课教师：孙鉴泞

考核方式：课堂汇报(20%),课堂测试(30%),读书报告(50%)
大纲撰写人：孙鉴泞
Title: Dynamics of Atmospheric Boundary Layer

Course Number: 070602C01

Course Type:C
Session: 60
Credit: 3
Designed for: Graduate students majoring in atmospheric physics and environment
Objectives: 
This course intends to help students understand the main physical process in the boundary layer—turbulence, and the mathematical descriptions and measurement techniques on it, and grasp the basic theory on dynamics of atmospheric boundary layer. 
Prerequisites: Students have knowledge on fluid mechanics and dynamical meteorology.

Major Contents: 
The course includes two sections. In section 1, the mathematical descriptions and measurement techniques of turbulence, and the governing equations are introduced. Section 2 describes the characteristics of atmospheric boundary layer and its variation. 
Main Chapters:      

  Section 1 Turbulent Theory
Ch1. Characteristics of Mean Boundary Layer 

Ch2. Mathematical Descriptions and Conceptual Tools: Statistics
Ch3 Mathematical Descriptions and Conceptual Tools: Time Series

Ch4. Measurement and Simulation Techniques

Ch5. Governing Equations of Mean Flow, Prognostic Equations for Turbulent Fluxes and Variances

Ch6 Turbulent Kinetic Energy, Stability, and Scaling

Ch7.Turbulence Closure Techniques

Section2 Theory of Boundary Layer
Ch8. Similarity Theory

Ch9. Boundary Conditions and External Forcing

Ch10. Convective Mixed Layer

Ch11. Stable Boundary Layer

Ch12. Geographic Effects

Ways of Instruction:
 Lecturing, Paper reading, Class discussing, Exercise practicing, Report writing.
Textbooks and References:
R. B. Stull, An Introduction to Boundary Layer Meteorology, 1988, Kluwer Academic Publishers, DORDRECHT / BOSTON / LONDON.
Zhao Ming et al., Textbook of Boundary Layer Meteorology, 1991, Meteorology Press.

Jiang Weimei et al. Basic of Boundary Layer Meteorology, 1994, Nanjing University Press.
Instructor: Sun Jianning
Course Evaluation:Presentation (20%), Test (30%), Report (50%)
Program Designer:Sun Jianning

课程名称：气溶胶物理与化学

课程编号：070602C02

课程类型：C
学    时：60

学    分：3

实用专业：大气物理和大气环境研究生

教学目的：
本课程的目的是使学生了解有关气溶胶的物理和化学特性以及一些基本测量方法。

对选课学生的要求：要求学生具有普通物理学和大气化学的基础知识。

主要内容：
气溶胶对大气能见度、气候变化以及人类健康等有重要影响。本课程论述了大气气溶胶的基本特征和测量方法。主要内容包括气溶胶的排放和分布、布朗运动和扩散、碰并凝结和蒸发过程、电学和光学特性、气溶胶测量、干湿沉降、气溶胶化学以及气溶胶气候效应。
主要章节：

第一章 绪论

第二章 大气气溶胶的排放与分布
  Chapter 2: The Emission and Distribution of Atmospheric Aerosol

2.1 Properties of Size Distributions

2.2 Moment Averages

2.3 Weighted Distributions

2.4 The Lognormal Distribution

2.5 Log-Probablity Graphs

2.6 The Hatch-Choate Conversion Equation 

2.7 Statistical Accuracy

第三章  气溶胶运动

Chapter 3:Uniform Particle Motion

3.1 Newton’s Resistance Law

3.2 Stokes’s Law

3.3 Settling Velosity and Mechanical Mobility

3.4 Slip Correction Factor

3.5 Nonspherical particles

3.6 Aerodynamic Diameter

3.7 Settling at High Reynolds Number 

3.8 Relaxation Time

3.9 Stopping Distance

第四章 布朗运动与扩散

Chapter 4: Brownian Motion and Diffusion

4.1 Diffusion Coefficient 

4.2 Particle Mean Free Path

4.3 Brownian Displacement

4.4 Deposition by Diffusion

4.5 Diffusion Batteries 

第五章 碰并，凝结与蒸发

Chapter 5: Coagulation, condensation and evaporation 

5.1 Simple Monodisperse Coagulation 

5.2 Polydisperse Coagulation

5.3 Kinematic Coagulation

5.4 Definitions

5.5 Kelvin Effect

5.6 Homogeneous Nucleation

5.7 Nucleated Nucleation

5.8 Condensation Nuclei Nucleation

5.9 Evaporation

第六章 气溶胶电学与光学性质

Chapter 6: Electrical and optical properties of aerosol 

6.1 Eletric Fields

6.2 Electrical Mobility

6.3 Charging Mechanisms

6.4 Equilibrium Charge Distribution

6.5 Definitions

6.6 Extinction

6.7 Scattering 

6.8 Visibility

6.9 Optical Measurement of Aerosol

第七章 气溶胶浓度测量

Chapter7: Measurement of concentration 

7.1 Isokinetic Sampling 

7.2 Sampling from Still Air

7.3 Gravimetric Analysis

7.4 Measurement of Number Concentration

第八章 气溶胶气候效应

Chapter 8: Climate effect of aerosol. 

8.1 Radiative Forcing

8.2 Direct Climate Effect of Aerosol

8.3 Indirect Climate Effect of Aerosol
教学方法：课堂教学，文献阅读，课堂讨论，测试练习，读书报告

教材及参考文献：

章澄昌，大气气溶胶教程，气象出版社，1995

Zhang Chenchang， ‘Course of Study Atmospheric Aerosol’,

William C.Hinds，气溶胶技术，1982.

William C.Hinds，‘Aerosol Technology’,1982.
任课教师：刘红年

考核方式：课堂汇报(20%),课堂测试(30%),读书报告(50%)

大纲撰写人：刘红年

Title: Aerosol Physics and Chemistry

Course Number: 070602C02

Course Type: C
Session: 60  

Credit:3

Designed for: Graduate students majoring in Atmospheric physics and Atmospheric Environment.
Objectives:  
The course is designed to make student understand the physical and chemical principles of aerosol and instruments used to measure them.  

Prerequisites: 
The student should have a good background in chemistry and physics and understands the concept of calculus. 

Major Contents: 
Aerosol particles affect visibility, climate, and our health and quality of life. This course covers the properties, behavior, and measurement of aerosol. The major contents include the emission and distribution of aerosol, Brownian motion and diffusion, coagulation, condensation and evaporation, electrical properties, optical properties, measurement of concentration, dry and wet deposition, aerosol chemistry, and climate effect of aerosol. 
Main Chapters:

Chapter 1 : Introduction 

  Chapter 2: The Emission and Distribution of Atmospheric Aerosol

2.1 Properties of Size Distributions

2.2 Moment Averages

2.3 Weighted Distributions

2.4 The Lognormal Distribution

2.5 Log-Probablity Graphs

2.6 The Hatch-Choate Conversion Equation 

2.7 Statistical Accuracy

Chapter 3:Uniform Particle Motion

3.1 Newton’s Resistance Law

3.2 Stokes’s Law

3.3 Settling Velosity and Mechanical Mobility

3.4 Slip Correction Factor

3.5 Nonspherical particles

3.6 Aerodynamic Diameter

3.7 Settling at High Reynolds Number 

3.8 Relaxation Time

3.9 Stopping Distance

Chapter 4: Brownian Motion and Diffusion

4.1 Diffusion Coefficient 

4.2 Particle Mean Free Path

4.3 Brownian Displacement

4.4 Deposition by Diffusion

4.5 Diffusion Batteries 

Chapter 5: Coagulation, condensation and evaporation 

5.1 Simple Monodisperse Coagulation 

5.2 Polydisperse Coagulation

5.3 Kinematic Coagulation

5.4 Definitions

5.5 Kelvin Effect

5.6 Homogeneous Nucleation

5.7 Nucleated Nucleation

5.8 Condensation Nuclei Nucleation

5.9 Evaporation

Chapter 6: Electrical and optical properties of aerosol 

6.1 Eletric Fields

6.2 Electrical Mobility

6.3 Charging Mechanisms

6.4 Equilibrium Charge Distribution

6.5 Definitions

6.6 Extinction

6.7 Scattering 

6.8 Visibility

6.9 Optical Measurement of Aerosol

Chapter7: Measurement of concentration 

7.1 Isokinetic Sampling 

7.2 Sampling from Still Air

7.3 Gravimetric Analysis

7.4 Measurement of Number Concentration

Chapter 8: Climate effect of aerosol. 

8.1 Radiative Forcing

8.2 Direct Climate Effect of Aerosol

8.3 Indirect Climate Effect of Aerosol
Ways of Instruction:
Lecturing, Paper reading, Class discussing, Exercise practicing, Report writing.
Textbooks and References: 

章澄昌，大气气溶胶教程，气象出版社，1995

Zhang Chenchang， ‘Course of Study Atmospheric Aerosol’,

William C.Hinds，气溶胶技术，1982.

William C.Hinds， ‘Aerosol Technology’,1982.
Instructor: Liu Hongnian
Course Evaluation: Presentation(20%),Test(30%), Report(50%).
Program Designer: Liu Hongnian

课程名称：敏捷软件开发
课程编号：081280D02
课程类型：D
学    时：36
学    分：3
适用专业：软件工程

教学目的：
通过本课程的学习，使学生能够理解敏捷软件开发，了解传统软件工程和敏捷软件开发的异同，掌握敏捷软件开发中的关键概念，并能够实际应用敏捷软件开发中几种实践。
对选课学生的要求：软件工程概论；Java 

主要内容：
本课程主要讲授敏捷软件开发的基本概念、基本理论和实用技术等。内容包括敏捷软件开发背景、理论基础、极限编程解决策略、极限编程实现及有关软件工程讨论。
主要章节：
第1章 软件开发问题

a) 敏捷软件开发背景介绍

b) XP开发的四种价值观

第2章 解决方法

a) XP开发的１２种实践及其相互联系；

b) 家具策略

c) 规划策略

d) 持续集成原理及其工具

e) 开发策略

f) 测试策略

第3章 实现ＸＰ

a) XP应用

b) XP中人员角色

c) ２０－８０原则

d) XP不适用的场合

第4章 敏捷方法

a) 敏捷软件方法学

b) 没有银弹

c) 测试驱动开发

教学方式：课题幻灯片教学、课堂讨论

教材及参考文献：

解析极限编程, Kent Beck, 人民邮电出版社

重构，Martin Fowler, 中国电力出版设

任课教师：邵栋
考核方式：考试/课程设计/平时作业
大纲撰写人：邵栋

Title: Agile Software Development
Course Number: 081280D02
Course Type: D
Session: 36
Credit: 3
Designed for: Graduate students majoring in Software Engineering
Objectives: 
The purpose of this course is to enrich the student's knowledge of agile software development, and to enhance their appreciation of the difference of traditional software engineering and agile software development. The students will get familiar with the important concept of agile software development, and master the basic practices. 

Prerequisites: The students should have basic knowledge of software engineering and Java.

Major Contents: 
This course introduces basic concepts, theories, and technologies for agile software development. The major topics include background of agile software development, theory, extreme programming solutions, extreme programming practices and other related topics in software engineering. 
Main Chapters:
Chapter 1. The problem of software development

a) Background of agile software development

b) Four values of extreme programming

Chapter 2. The solution

a) 12 practices in XP and the relationships

b) Facilities Strategy

c) Planning Strategy

d) Continuous integration and the tools

e) Development Strategy

f) Testing Strategy

Chapter 3. Implementing XP

a) Adopting XP

b) Roles for people

c) 20-80 rule

d) When you shouldn’t try XP

Chapter 4. Agile Methodology

a) Agile methodology

b) No silver bullet

c) Test-driven development

Ways of Instructions: PPT-slide presentation, discussion in class 

Textbooks and References:  

Extreme Programming Explained: Embrace Change, by Kent Beck, Addison-Wesley Professional; 1st edition (October 5, 1999)
Refactoring, by Martin Fowler, Addison-Wesley Pub Co; 1st edition (June 28, 1999)

Test Driven Development: By Example, by Kent Beck, Addison-Wesley Professional; 1st edition (November 8, 2002)

Instructor: Dong Shao
Course Evaluation: Final exam, course project, assignments
Program Designer: Dong Shao
课程名称：高级计算机网络

课程编号：081280D01
课程类型：D
学    时：36
学    分：3
适用专业：软件工程
教学目的：
通过本课程的学习，使学生能够了解和掌握计算机网络中的高级应用技术，包括复杂的内部网关和外部网关路由协议、交换和路由的协同、无线网络和光网络以及多媒体网络等，同时通过动手实验，使学生能够具备实际应用路由器和交换机等网络设备搭建复杂网络的能力。课程实验部分的课时数不低于课时总数的20%。
对选课学生的要求：

先修课程：网络通信系统 

主要内容： 

高级计算机网络课程涵盖的主要内容包括：复杂路由协议、园区网及多层交换、无线局域网和无线城域网、城域以太网、多媒体网络传输和组播、虚拟专用网络等等,具体分章节课时设计如下：

第5章 高级路由 （8课时）

a) IP 地址和路由基础

b) 变长子网掩码(VLSM)与无类域间选路(CIDR)
c) 单区域OSPF

d) 多区域OSPF

e) IS-IS简介

f) BGP

第6章 园区网与多层交换 （8课时）

a) 园区网的概念和设计

b) 交换基础

c) 多层交换

d) VLAN

第7章 新型广域网（6课时）

a) ATM

b) 从无线局域网到无线城域网

c) 城域以太网

第8章 多媒体网络和组播（4课时）

a) 组播的基本原理

b) 组播的地址

c) 组播路由协议

d) 多媒体网络中的常见协议（RTP，RTCP，RTSP，RSVP）

第9章 虚拟专用网络VPN（3课时）

a) 虚拟专用网络基础

b) 隧道技术

c) Cisco VPN解决方案

本课程的总课时内包括实验课时，课程实验的安排如下：

实验一 Cisco IOS 基本操作

实验二 静态路由，动态路由和简单组网

实验三 IGRP

实验四 OSPF

实验五 VLSM和CIDR

实验六 交换与VLAN

实验七 VLAN间的路由

每个实验占用2课时

教学方式：课题幻灯片教学、课程实验
教材及参考文献：

[1] 思科网络技术学院教程CCNP（第五学期）高级路由，Mark McGregor, 人民邮电出版社

[2] Cisco网络高级IP路由技术（第二版），Terry Slattery, Bill Burton, 机械工业出版社

[3] CCNP：交换，思科系统有限公司，机械工业出版社

[4] 思科网络技术学院教程（第三版）第一二学期，思科系统有限公司，人民邮电出版社

[5] 思科网络技术学院教程（第三版）第三四学期，思科系统有限公司，人民邮电出版社
任课教师：赵志宏
考核方式：考试/实验 
大纲撰写人：赵志宏
Title: Advanced Computer Network

Course Number: 081280D01
Course Type: D
Session: 36
Credit: 3
Designed for: Graduate students majoring in Software Engineering
Objectives: The purpose of this course is to enrich the student's knowledge of advanced applications of computer networks, and these applications includes complex IGPs and EGPs, switching and routing, wireless WAN and wireless LAN, metro Ethernet, multimedia networks, and so on. The students will get familiar with the skills of constructing a complex network by practicing in experiments. Unites of these experiments should be more than to 30% of all.
Prerequisites: The students should have basic knowledge of computer networks and communication techniques.

Major Contents: 
This course introduces complex routing protocols, multilayer switching, WLAN, wireless WAN, metro Ethernet, multimedia network, multicast, VPN, and etc. 
Main Chapters:
Chapter 1. Advanced Routing (8 unites)

c) IP Address and routing basics
d) VLSM and CIDR
e) Single-area OSPF
f) Multi-area OSPF
g) The Introduction of IS-IS
h) BGP
Chapter 2. Campus Network and Multilayer Switching (6 unites)

g) The Concept and Design of Campus Network
h) Switching Basics
i) Multilayer Switching
j) VLAN
Chapter 3. WAN (6 unites)

e) ATM

f) From wireless LAN to wireless WAN
g) Metro Ethernet
Chapter 4. Multimedia Networks and Multicast(4 unites)

d) Multicast Basics
e) Multicast Addresses
f) Multicast Routing Protocols
g) Protocols in Multimedia Networks（RTP，RTCP，RTSP，RSVP）

Chapter 5. VPN (3 unites)

a) VPN basics
b) Tunneling Techniques
c) Cisco VPN Solutions

Experiments are listed below：

EXP1. Basic Operations in Cisco IOS 
EXP2. Static Routing, Dynamic Routing and Networking

EXP3. IGRP

EXP4. OSPF

EXP5. VLSM and CIDR

EXP6. Switching and VLAN

EXP7. Routing Among VLANs

Each experiment for 2 unites.
Ways of Instructions: PPT-slide presentation, experiments

Textbooks and References:  

[1] CCNP Cisco Networking Academy Program: Semester 5 Companion Guide Advanced Routing, by Mark McGregor, Cisco Press.

[2] Advanced IP Routing in Cisco Networks, 2nd Edition, Terry Slattery, Bill Burton, McGraw Hill Inc.

[3] CCNP: Switching, Cisco Systems Inc., Cisco Press.

[4] CCNA Cisco Networking Academy Program: Semester 1-2, Cisco Systems Inc., Cisco Press.

[5] CCNA Cisco Networking Academy Program: Semester 3-4, Cisco Systems Inc., Cisco Press.

Instructor: Zhihong Zhao

Course Evaluation: Final exam, experiments

Program Designer: Zhihong Zhao
课程名称：高级电子商务

课程编号：081280D04

课程类型：D
学    时：36

学    分：3
适用专业：软件工程
教学目的：
通过本课程的学习，使学生能够系统地学习和掌握电子商务的关键概念，学习计算机网络、数据库、信息安全理论和技术在电子商务中的综合应用方法，熟悉电子商务与其它领域的关系，掌握电子商务系统分析设计的基本方法。

对选课学生的要求：掌握HTML、Java、数据库基础知识

主要内容：
本课程主要讲授电子商务的基本概念、基本理论、基本方法和实用技术等。内容包括电子商务及其基础设施、相关技术、商业战略、电子商务环境中客户关系管理（CRM）、供应链管理(SCM)、企业应用整合(EAI)及商务智能等解决方案、电子商务安全、支付系统及电子商务规划。
主要章节：

第10章 电子商务介绍

第11章 电子商务的技术基础

第12章 XML技术

第13章 电子商务商业战略

1． 基于Web的收入模式

2． 基于Web的行销

3． B2B商业战略：从电子数据交换到电子商务

4． 拍卖、虚拟社区、门户

第14章 在线销售

第15章 客户关系管理

第16章 供应链管理

第17章 企业应用整合

第18章 商务智能

第19章 电子商务安全

第十一章 支付系统

第十二章 电子商务规划

教学方式：课题幻灯片教学、课堂讨论
教材及参考文献：

电子商务（英文版 第4版）, Gary P.Schneider, 机械工业出版社
任课教师：邹永娟
考核方式：考试/课程设计/平时作业
大纲撰写人：邹永娟
Title: Advanced Electronic Commerce
Course Number: 081280D04
Course Type:D
Session: 36
Credit: 3
Designed for: Graduate students majoring in Software Engineering
Objectives: 
The purpose of this course is to enrich the student's knowledge of major concepts of electronic commerce, and to enhance their appreciation of information technologies relevant to electronic commerce, such as network, databases, information security, etc. The students will get familiar with the relationship between electronic commerce and other disciplines, and master the basic methods for electronic commerce system designing. 
Prerequisites: The students should have basic knowledge of HTML, Java, and databases.

Major Contents: 
This course introduces basic concepts, theories, methods, and technologies for electronic commerce. The major topics include electronic commerce, technology infrastructure, business strategies, some major e-business solutions such as Custom Relationship Management, Supply Chain Management, Enterprise Application Integration, and Business Intelligence, etc., electronic commerce security, payment systems, and planning for electronic commerce. 
Main Chapters:
Chapter 1. Introduction to Electronic Commerce

Chapter 2. Technology Infrastructure

Chapter 3. XML Technologies

Chapter 4. Business Strategies for Electronic Commerce

§1. Web Based Revenue Models

§2. Marketing on the Web

§3. Business-to-Business Strategies: From Electronic Data Interchange to Electronic Commerce

§4. Web Auctions, Virtual Communities, and Web Portals

Chapter 5. On-Line Sales

Chapter 6. Customer Relationship Management

Chapter 7. Supply Chain Management

Chapter 8. Enterprise Application Integration

Chapter 9. Business Intelligence

Chapter 10. Electronic Commerce Security

Chapter 11. Payment Systems

Chapter 12. Planning for Electronic Commerce 
Ways of Instructions: PPT-slide presentation, discussion in class 

Textbooks and References:  

Electronic Commerce, by Gary P.Schneider, Fouth Annual Edition, China Machine Press.
Instructor: Yongjuan Zou
Course Evaluation: Final exam, course project, assignments.
Program Designer: Yongjuan Zou
课程名称：软件项目管理
课程编号：081280D03
课程类型：D
学    时：45
学    分：3
适用专业：计算机软件与理论，软件工程，计算机应用技术
教学目的：

学习本课程后，学生应能够：

· 设计适合不同类型项目的软件过程；

· 为大型开发工作制定全面的项目计划；

· 应用多种不同技术对软件开发成本实施有效估算；

· 有效完成项目组队和角色配置，制订人力计划

· 度量项目进度、生产率、软件缺陷和软件开发和维护的其它方面；

· 应用EVM（Earned-Value Management）完成软件项目跟踪与监控；

· 执行风险管理，动态调整项目计划；

· 根据标准进行质量、过程和项目管理；

对选课学生的要求：软件工程知识，软件结构和设计知识

主要内容：
软件项目是指在一定时间内付出努力以获得独特的软件产品或服务。软件项目管理将各种知识、技能、工具和技术应用于软件项目活动以满足项目需求。包括范围管理、时间管理、成本管理、质量管理、人力资源管理、交流管理和风险管理等。课程以软件开发管理流程为主线，从生命周期模型引出软件过程概念，再结合规模和成本估算、WBS（Work Breakdown Structure）、项目计划、项目组队、风险管理、跟踪监控、交流管理、软件度量和质量管理等逐次展开，最后以过程改进结尾。使学生掌握软件开发管理的核心知识，并能用于软件项目实践。
主要章节：

第一章 软件过程

1.1 过程概述

1.2 过程管理

1.3 软件开发生命周期模型

1.4 组织级生命周期
第二章 项目定义

2.1 项目目标和范围

2.2 工作分解结构（Work Breakdown Structure）

2.3 项目组队选择

2.4 人力计划

2.5 组织形态

第三章 资源估算

3.1 软件规模估算

3.2 工期和成本估算

第四章 项目规划

4.1 任务依赖关系

4.2 工作安排

4.3 决策项目风险

第五章 项目跟踪

5.1 项目跟踪和控制

5.2 汇报和交流

5.3 项目终止

5.4 事后分析

第六章 质量管理

6.1 能力成熟度模型

6.2 软件可靠性

6.3 软件度量

6.4 软件质量保障

第七章 过程改进

7.1 持续过程改进

7.2 六西格玛

教学方式：

课堂讲授、特邀讲座、课程实验相结合

教材及参考文献：

教材：

[Futrell 2003] 高质量软件项目管理。著作者：Robert T. Futrell, Donald F. Shafer, Linda I. Shafer。影印版，清华大学出版社，2003。

参考文献：

1,[Fenton 1997] 软件度量－严格而实用的方法（第2版）。著作者：Norman E. Fenton, Shari 2,Lawrence Pfleeger。影印版，清华大学出版社，1997。
3,[Henry 2003] 软件项目管理。著作者：Joel Henry。影印版，科学出版社，2003。

4,[Humphrey 1989] 管理软件过程。著作者：Watts S. Humphrey。影印版，清华大学出版社，1989。

5,[Humphrey 1995] 软件工程规范。著作者：Watts S. Humphrey。影印版，人民邮电出版社，1995。

6,[Martin 2003] 敏捷软件开发。著作者：Robert C. Martin。影印版，中国电力出版社，2003。

任课教师：顾庆
考核方式：

· 实验和作业


40%

· 考试



60%

大纲撰写人：顾庆

Title: Software Project Management

Course Number: 081280D03 

Course Type: D

Session: 45
Credit: 3

Designed for: 
Graduate students majoring in Computer Software and Theory, Software Engineering, Computer Application Technology*.

Objectives:

Upon completion of this course, students will have the ability to:
· Design software processes suitable for different types of project
· Develop a comprehensive project plan for a significant development effort;

· Effectively estimate costs for a software development project using several different techniques;

· Organize the project, effectively assigning responsibility with staff planning;

· Measure project progress, productivity, software defects and other aspects of the software development and maintenance;

· Apply EVM (Earned-Value Management) for software project tracking and oversight

· Perform risk management, dynamically adjusting project plans
· Use standards for quality, process and project management
Prerequisites: 
The students have knowledge of Software Engineering, Software Architecture and Design.
Major Contents:

A software project is a temporary endeavor undertaken to accomplish a unique software product or service.  Software project management is the application of knowledge, skills, tools, and techniques to software project activities in order to meet project requirements.  It includes the scope management, time management, cost management, quality management, human resource management, communication management, and risk management, etc.  The contents of the course spread along the process of software development management.  The course starts with the concept of software process that is derived from the software lifecycle models; then sequentially instructs the size and cost estimating, WBS (Work Breakdown Structure), project planning, project organizing, risk managing, tracking and oversight, communication managing, software measurement and quality managing; and finally ends with process improving.  After the course, the students should hold the core knowledge of software development management, and can apply the knowledge on software project practice.
Main Chapters:

Chapter 1. Software Process

1.1 Process Overview

1.2 Process Management

1.3 Software Development Life-Cycle Models

1.4 Organizational Life Cycles

Chapter 2. Project Definition

2.1 Project Goal and Scope

2.2 Work Breakdown Structure

2.3 Select a Project Team

2.4 Staff Planning

2.5 Organizational Form

Chapter 3. Resource Estimation

3.1 Software Size Estimating

3.2 Duration and Cost Estimating

Chapter 4. Project Scheduling

4.1 Considering Dependencies

4.2 Scheduling the Work

4.3 Determining Project Risks

Chapter 5. Project Tracking

5.1 Project Tracking and Control

5.2 Reporting and Communicating

5.3 Project Termination

5.4 Post-Performance Analysis

Chapter 6. Quality Management

6.1 Capability Maturity Model

6.2 Software Reliability

6.3 Software Measurement

6.4 Software Quality Assurance

Chapter 7. Process Improvement

7.1 Continuous Process Improvement

7.2 Six Sigma

Ways of Instruction:Combine lectures, Invited Lectures, and Lab-experiments.

Textbooks and References:

Textbooks:

[Futrell 2003] Quality Software Project Management.  By Robert T. Futrell, Donald F. Shafer, Linda I. Shafer.  Prentice Hall PTR, 2003.

References:

[Fenton 1997] Software Metrics – A Rigorous & Practical Approach (2nd edition).  By Norman E. Fenton, Shari Lawrence Pfleeger.  PWS Publishing Company, 1997.

[Henry 2003] Software Project Management, A Real-World Guide to Success.  By Joel Henry.  Addison-Wesley, 2003.

[Humphrey 1989] Managing the Software Process.  By Watts S. Humphrey.  Addison-Wesley, 1989.

[Humphrey 1995] A Discipline for Software Engineering.  By Watts S. Humphrey.  Addison-Wesley, 1995.

[Martin 2003] Agile Software Development – Principles, Patterns, and Practices.  By Robert C. Martin.  Pearson Education Inc. 2003.

Instructor: Gu Qing

Course Evaluation:

· Labs and Assignments
40%

· Examination


60%

Program Designer: Gu Qing

课程名称：软件体系结构

课程编号：081280C01
课程类型：C
学    时：36

学    分：3
适用专业：软件工程
教学目的：
通过本课程的学习，使学生掌握软件体系结构，体系结构模式，框架，设计模式等基本概念，了解软件体系结构设计中的要点，并初步掌握软件体系结构设计的基本步骤。
对选课学生的要求：
修习了《软件工程》课程，了解软件工程的基本知识。掌握至少一种面向对象的程序设计语言。

主要内容： 

本课程主要分成课程介绍，软件体系结构模式，设计模式，体系结构设计方法四个部分。第一部分介绍相关基本概念，第二部分讲述了多个软件体系结构模式，包括：MVC模式，管道过滤器模式，等。第三部分结合一个实例讲述了多个设计模式。最后一部分讲述了软件体系结构的设计方法。
主要章节：

1． 课程简介

包括体系结构，体系结构模式，框架，设计模式等相关概念的介绍

2． 软件体系结构模式

a) MVC模式

b) 管道过滤器模式

c) PAC模式

d) 层次模式

e) 元层次模式

3． 设计模式

a) 实例介绍

b) Command模式

c) Bridge模式

d) Composite模式

e) Decorator模式

f) Strategy模式

g) AbstractFactory模式

4． 体系结构设计方法

a) 全局分析

b) 概念视图

c) 模块视图

d) 运行视图

e) 代码视图

f) 体系结构师的角色

教学方式：课堂幻灯片教学、课堂讨论
教材及参考文献：

1、《面向模式的软件体系结构》卷1：模式系统。Frank Buschmann, Regine Meunier, Hans Rohnert, Peter Sommerlad, Michael Stal. 机械工业出版社

2、《Design Patterns：Elements of Reusable Object-Oriented Software》Erich Gamma等, Addison-Wesley出版社.
3、《Applied Software Architecture》Christine Hofmeister等, Addison-Wesley出版社.
任课教师：赵建华
考核方式：考试/课程设计
大纲撰写人：赵建华

Title: Software Architecture
Title: Software Architecture

Course Number: 081280C01
Course Type:C
Session: 36
Credit: 3
Designed for: Graduate students majoring in Software Engineering
Objectives: In this course, the students will be taught the basic concepts about software architecture, including software architecture patterns, frameworks, design patterns. They will also learn the key of software architecture design, and the basic steps to design a good software architecture.
Prerequisites:
 The students should have studied “software engineering”. They also should master at least one OO programming language.

Major Contents: 

This course includes four main contents: a general introduction, software architecture patterns, design patterns, and the approach to software architecture design. The general introduction gives an overview of basic concepts; software architecture patterns will introduce patterns including MVC, PAC, Pipe and Filter, Layers, and Reflective patterns. The design patterns include Command, Bridge, Composite, Decorator, Strategy, AbstractFactory. The approach is about how to design a software architecture with good non-functional properties.
Main Chapters:

1． General introduction

2． Architecture Styles
a) Pipes and Filters style
b) Layers style

c) Model-View-Controller style

d) Presentation-Abstraction-Control style

e) Meta Level style

3． Design Patterns

a) case study

b) Command pattern

c) Bridge pattern

d) Composite pattern

e) Decorator pattern

f) Strategy pattern

g) AbstractFactory pattern

4． Method

a) Case Study

b) Global Analysis

c) Conceptual View

d) Model View

e) Execution View

f) Code View

g) The role of software architect
Ways of Instructions: PPT-slide presentation, discussion in class 

Textbooks and References:  

1、Parttern-Oriented Software Architecture. Volume 1: A system of Patterns. Frank Buschmann, Regine Meunier, Hans Rohnert, Peter Sommerlad, Michael Stal. Wiley Press.

2、Design Patterns：Elements of Reusable Object-Oriented Software, Erich Gamma etc. Addison-Wesley Press.
3、Applied Software Architecture, Christine Hofmeister etc.  Addison-Wesley Press.
Instructor: ZHAO Jianhua
Course Evaluation: Final exam, course project,
Program Designer: ZHAO Jianhua
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