《无机化学(下)》课程教学大纲

课程代码：09041032
课程类别：大类基础课程
授课对象：强化班 专业

开课学期：春季
学    分：3学分

主讲教师：胡传江
指定教材：普通化学原理与应用(第8版影印版)，高教出版社，2004年

一、教学目的：
   这门课程又可叫做“大学化学”或“普通化学”，是大学一年级学生（包括不同专业）的基础课。课程主要介绍有关化学的一些基本概念，内容以无机化学为主，还包括物理化学与少量分析化学的内容：如原子结构、分子结构、价键理论、原子和分子轨道理论、周期性、酸碱、离子键与共价键、金属与非金属、过渡金属、配位化学、量子理论、原子的电子结构、气体、化学热力学、化学动力学、化学平衡、电化学等。本课程将帮助学生了解和掌握关于化学的基础理论知识，培养学生对化学的兴趣，为他们高年级的学习奠定坚实的基础。

二、课程内容
Chapter 17
ACIDS AND BASES
 

17.1
The Arrhenius Theory

17.2
Brønsted Acids and Bases  

    
Conjugate Acid-Base Pairs 

17.3
The Acid-Base Properties of Water  

    
The Ion Product of Water 


pH-A Measure of Acidity  

17.4
Strength of Acids and Bases  

17.5
Weak Acids and Acid Ionization Constants  

    
Percent Ionization, Diprotic and 
17.6
Polyprotic Acids 
17.7
ions as acids and bases

17.8
molecular structure and acid-base behavior

17.9
Lewis Acids and Bases  

The modern acid-base theories, factors affecting the strengths of  acids and bases, the pH scale, and the calculation of ion concentrations in solution in solutions of weak acids and bases.
Chapter 18
Acid-Base Equilibria And Solubility Equilibria
 

18.1
the common-ion effect in the acid-base equilibria

18.2
buffer solution

Preparing a Buffer Solution with a Specific pH 
18.3
Acid-Base Indicators
18.4
A Closer Look at Acid-Base Titrations  


Strong Acid-Strong Base Titrations, Weak Acid-Strong Base Titrations 

Strong Acid-Weak Base Titrations 

18.5 acid-base equilibrium calculations

The factors influence acid-base equilibria and solubility equilibria, how buffer solution can resist a change in pH; how to calculate pH changes during a titration.

Chapter 19
Solubility and complex-ion equilibria

19.1 THE SOLUBILITY product constant, Ksp

19.2 The relationship between solubility and Ksp

19.3 THE common-ion effect 

19.4 Limitation 

19.5 Criteria for Precipitation and its Completeness

19.6 Fractional precipitation

19.7 Solubility and pH

19.8 Equlibria involving complex ions

19.9 Qualitative cation analysis
The relationship between solubility and Ksp; the factors influence the complex-ion formation and equilibria. 

Chapter 20
Thermodynamics (Spontaneous Change)
 


20.1
Spontaneous Processes  

20.2
Entropy  
20.3
evaluating entropy and entropy changes

20.4
The Second Law of Thermodynamics  
20.5
Gibbs Free Energy  

    
Standard Free-Energy Changes, Applications of Equation， Temperature and Chemical Reactions, Phase Transitions 

20.6
Free Energy and Chemical Equilibrium as functions of temperature

30.7
Coupled reactions 
Develop concepts such as entropy, Gibbs free energy and second law of thermodynamics, learn how to evaluate a spontaneous change. 

Chapter 21
Redox Reactions And Electrochemistry
 

21.1
electrode potential and their measurement  

21.2
Standard Electrode Potentials  
21.3
Ecell, DeltaG and Keq

21.4
Ecell as a function of concentrations 

21.5
Batteries  

    
The Dry Cell Battery, The Mercury Battery, The Lead Storage Battery, Fuel Cells 

21.6
Corrosion  

21.7
Electrolysis  

    
Electrolysis of Molten Sodium Chloride o Electrolysis of Water, 

   
Electrolysis of an Aqueous Sodium Chloride Solution, Quantitative Aspects of Electrolysis 

21.8
Electrometallurgy  

    
Production of Aluminum Metal, Purification of Copper Metal 
Learn how to set up electrochemical cell, calculate the electrode potential and the application of electrochemistry.

Chapter 22
Main-Group Element I:Metal
1. Hydrogen and Group 1: the alkali metals 

H+ and H- ions
Isotopes of hydrogen

Dihydrogen

Hydrogen bonding
Occurrence , extraction and uses

Physical properties

The metals

Halides

Oxides and hydroxides

Salts of oxoacids

Aqueous solution chemistry
No-aqueous coordination chemistry

 

2. The group 2 metals –alkaline earth metals
 
Introduction

Occurrence, extraction and uses

Physical properties

The metals

Halides

Oxides and hydroxides

Salts of oxoacids

Aqueous solution chemistry

3. The group 13 elements 

Introduction

Occurrence , extraction and uses

Physical properties

The elements

Simple hydrides

Halides

Oxides and hydroxides

Compounds containing nitrogen

Salts of oxoacids

Metal borides carbaborane clusters

 

4. The group 14 elements 

Introduction

Occurrence , extraction and uses

Physical properties

Allotropes of carbon

Structural and chemical properties

Hydrides

Carbides, silicides, germides, stannides and plumbides

Halides

Oxides, oxoacids and hydroxides

Silicones

Sulfides

Cyanogen, silicon nitride and tin nitride

Aqueous solution chemistry

Learn the basic physical and chemical properties of main-group metals for group 1,2 13, 14, and related important chemical reactions.
 

Chapter 23
Main-GroupElement II: Nonmetal 

1. The group 15 elements


Introduction

Occurrence , extraction and uses

Physical properties

The elements

Hydrides

Nitrides, phosphides, arsenides, antimonides and bismuthides

Halides, oxohalides

Oxides, oxoacids 

Phosphazenes

Sulfides and selenides

Aqueous solution chemistry

2. The group 16 elements：The Chalcogens  

Introduction

Occurrence , extraction and uses

Physical properties and bonding considerations

Hydrides

Metal sulfides, polysulfides, polyselenides and polytellurides

Halides
Oxides, oxoacids and hydroxides

Compounds of sulfur and selenium with nitrogen

Aqueous solution chemistry

3. The group 17 elements 

Introduction

Occurrence, extraction and uses

Physical properties

Structural and chemical properties

The elements

Hydrogen halides

Metal halides

Interhalogen compounds

Oxides and oxofluorides 

Oxoacids

Aqueous solution chemistry

 4. The group 18 elements 

Introduction

Occurrence, extraction and uses

Physical properties

Compounds of xeon

Compounds of krypton and radon

Learn the basic physical and chemical properties of main-group nonmetals from group 15 to 18, and related important chemical reactions.

  

Chapter 24 The transition Elements 

1. The d-block chemistry  

Properties of the Transition Metals, Electron Configurations, Oxidation States 

Inorganic compounds and coordination compounds


  
2. The f-block metals: lanthanoids and actinoids 

Introduction

f-orbitals and oxidation states

atom and ion size

spectroscopic and magnetic properties

sources of the lanthanoids and actinoids

metals

Learn the basic physical and chemical properties of transition elements including d-block and f-block metals, and related important chemical reactions.


Chapter 25 coordination compounds 
Coordination Compounds, Oxidation Number of Metals in Coordination Compounds, Naming Coordination,   Compounds 
Geometry of Coordination Compounds, Coordination Number=2, Coordination Number=4, Coordination Number=6 

Bonding in Coordination Compounds: Crystal Field Theory  
Crystal Field Splitting in Octahedral Complexes, Color, Magnetic Properties, 
Tetrahedral and Square Planar Complexes, Ligand field theory 

Introduce the concepts as ligands, coordination compound, their geometry and crystal field theory, ligand field theory.

Chapter 28 The trace metals of life （Bioinorganic chemistry）

Introduction

Metal storage and transport: Fe,Cu, Xn and V

Dealing with O2

Biological redox process
Introduce the importance of metal in life and their biological function.
三、各章课时分配表
	  章序号
	章内容
	学时数

	17
	Acids And Bases
	3

	18
	Acid-Base Equilibria And Solubility Equilibria
	3

	19
	Solubility And Complex-Ion Equilibria
	3

	20
	Thermodynamics
	6

	21
	Redox Reactions And Electrochemistry
	6

	22
	Main-Group Element I
	9

	23
	Main-Groupelement II: Nonmetal
	9

	24
	The Transition Elements
	6

	25
	Coordination Compounds
	6

	28
	The Trace Metals Of Life （Bioinorganic Chemistry）
	3

	总        计
	54
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