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一、本课程实验教学目的与要求

本实验课程包括定量分析与仪器分析两部分。

定量分析课是化学专业学生的主要基础课之一，定量分析实验教学是很重要的一个环节。实验内容主要是利用滴定分析法和重量分析法开展一些常量组分的定量分析，目的在于通过实验使学生熟练的掌握容量分析和重量分析基本操作技能，学会实验数据的统计处理方法，严格树立“量”的概念，培养严谨的科学作风，加深对分析化学的基本理论及其应用的理解，初步具有应用化学分析法解决实际问题的能力。

仪器分析是利用物理或物理化学方法研究物质的化学结构、化学成分及组分的含量测定。实验内容涉及到谱学、电化学、色谱等分析体系。仪器分析是化学专业必修的基础课程之一，实验教学的目的是使学生进一步加深对主要仪器与分析方法的基本原理、仪器结构与主要部件功能的理解，掌握一些比较简单的分析仪器的使用方法。学习了解大型复杂分析仪器的使用办法。初步具有应用各种仪器分析方法解决具体实际问题的能力。
二、主要仪器设备及现有台套数

	1、常规玻璃仪器
	60
	10、自动电位滴定仪
	4

	2、分析天平及电子天平
	40
	11、pH计及离子计
	8

	3、原子发射光谱仪
	2
	12、电化学分析仪   
	4

	4、原子吸收分光光度计
	2
	13、气相色谱仪
	4

	5、可见分光光度计（扫描）        
	4
	14、液相色谱仪
	2

	6、紫外可见分光光度计（扫描）
	3
	15、核磁共振谱仪
	2

	7、红外吸收光谱仪
	2
	16、凝胶色谱
	待购

	8、荧光光谱仪
	2
	17、离子色谱
	待购

	9、库仑仪
	4
	18、色－质联用
	待购


三、实验课程内容和学时分配

	No
	Name of Experiment
	Purpose and Requirement
	Hours 
	Experiment Type
	Scale
	Compulsory/ Elective

	1
	Lecture of Quantitative analysis
	Fully describing the basic requirement and experimental technique, cognition, the using methods and attention points of quantitative analytical instruments commonly used.
	4
	Experiment Theory Course
	
	Compulsory

	2
	Basic Norms and Hands-on Training  of Analysis Laboratory
	1. The basic norms of laboratory training; 2. claiming the glass apparatus for analysis and cleaning training; 3.Glass processing training
	4
	Basic
	1
	Compulsory

	3
	Analytical Balance Weighing Practice


	1.Familiar with the basic structure and operation of analytical balance; 2.To learn a variety of weighing methods.
	4
	Basic
	1
	Compulsory

	4
	Basic Hands-on Exercises  of Titration Analysis
	To learn correct operation of burette ,pipette and flask.
	8
	Basic
	1
	Compulsory

	5
	Determination of Nitrogen Content in Ammonium Sulfate
	1.Learning to determine NH4+ concentration; 2.Learning to demarcate NaOH solution.
	4
	Comprehensive
	1
	Compulsory

	6
	Determination of Total Alkalinity of Industry Soda Ash
	1.Learning to determine the total alkalinity of industry soda ash by acid-base titration;2.Mastering to judge the color piont of methyl orange indicator;3.Learning to demarcate HCl solution.
	4
	Comprehensive
	1
	Compulsory

	7
	Determination of Total Hardness in Natural Water
	Learning to determine the total hardness of tap water by complexometric titration.
	4
	Comprehensive
	1
	Compulsory

	8
	Continuous Determination of Pb and Bi in Pb-Bi Mixture
	To learn continuous determination of metal ions by the Control of acidity.
	4
	Comprehensive
	1
	Compulsory

	9
	Determination of H2O2
	1.Learning to prepare and demarcate KMnO4 solution; 2. Mastering how to determine H2O2  by Oxidation-reduction method.
	4
	Comprehensive
	1
	Compulsory

	10
	Determination of Fe in Iron Ore
	Learning to dissolve ore and determine Fe by mercury-free determination.
	4
	Comprehensive
	1
	Compulsory

	11
	Determination of Cu in Copper Alloys
	Learning to prepare and demarcate Na2S2O3 solution ,and the determination of Cu by Iodimetry
	4
	Comprehensive
	1
	Compulsory

	12
	Determination of Ba in BaCl2•2H2O
	Familiar with operation of gravimetric and determination of Ba concentration.
	12
	Comprehensive
	1
	Compulsory

	13
	Determination of CaO in Limestone
	Training students in the integrated use of Volumetricand and Gravimetric through determination of CaO.
	8
	Design
	1
	Compulsory

	14
	Hydrochloric Acid Standard Solution Calibration
	Examining students’ capacity in quantitative analysis of experimental capabilities through calibration results  of HCl concentration .
	4
	Examine
	1
	Compulsory

	15
	Lecture of Instrumental Analysis
	Fully describing the principles of the instrumental analysis, structure of instruments, instrumental analysis experiment notes and management requirements.
	6
	Experiment Theory Course
	
	Compulsory

	16
	Semi-quantitative Analysis and Qualitative Analysis by Atomic Emission Spectroscopy
	1. Familiar with the principle and using method of the plane grating spectrograph and the mapping spectrometer; 2. Learning to use the elements emission Spectroscopy for qualitative analysis.
	6
	Comprehensive
	2
	Compulsory

	17
	Determination of Metal Ion  by Flame Atomic Absorption Spectrometry
	1. To understand the general structure, performance and operation methods of atomic absorption spectrophotometer; 2. To master atomic absorption spectrophotometry for quantitative determination.


	3
	Comprehensive
	2
	Compulsory

	18
	Determination of Metal Ion  by Complex Spectrophotometry
	1.Familiar with the strstructure, function and using method of   UV-VIS spectroscopy. 2. To master quantitative determination of visible spectrophotometric.
	3
	Comprehensive
	1
	Compulsory

	19
	Fluorescence Analysis
	1.To know the basic principles of fluorescence analysis. 2.To learn the basic operation of fluorescence analysis.
	3
	Comprehensive
	2
	Compulsory

	20
	Research of Organic compounds by UV-VIS Spectroscopy and IR Spectroscopy


	1.To master the Liquid Membrane and Pressed Method to determine the infrared Spectroscopy. 2. To study the the effect of substituent and conjugation, etc. on the absorption rate of group.3.To master the using method of  UV-Vis spectrophotometer. 4. To know the effect of substituent, solvent and acidity on the absorption Spectroscopy.
	3
	Research
	1
	Compulsory

	21
	Potentiometric Methods


	1. To master the using method of pH meter and quantitative analysis by ion-selective electrode; 2. To understand the principle of potentiometric titration and the end point determination, and know well the using method of automatic potentiometric titrator.
	3
	Comprehensive
	1
	Compulsory

	22
	Determination of Trace Elements by Coulometric Titration
	1. To understand the using method of coulomb instrument. 2. To master the basic principles and method of end direct with double platinum electrode current method.
	3
	Comprehensive
	1
	Compulsory

	23
	Voltammetry
	1. To know the basic principles of voltammetry; 2. To master the using method of voltammetric instrument; 3. To learn to study electrochemical reaction by voltammetric analysis .
	3
	Research
	1
	Compulsory

	24
	GC Conditions Experiments and Qualitative and Quantitative Analysis (Normalization Method)
	1. To learn stucture of GC with a thermal conductivity detector; 2. Studying GC conditions selection and qualitative analysis; 3. To study  working principle and using methods of hydrogen flame detector; 4. Learning to use the normalized method for quantitative determination.
	6
	Comprehensive
	1
	Compulsory

	25
	High Performance Liquid Chromatography
	1. To understand the basic structure and principles of HPLC; 2. To learn the basic operation of HPLC.
	3
	Comprehensive
	2
	Compulsory

	26
	Gel Chromatography and Ion Chromatography Analysis
	1. To understand the methods and principle of gel chromatography and ion chromatography through experiments; 2. To know the structure and  using method  of the  equipment; 3.To use related ways to analyse  the polymers or the environment samples.
	3
	Research
	2
	Elective

	27
	Nuclear Magnetic Resonance Spectroscopy
	1. To know the structure of NMR spectrometer; 2. To learn and master conventional methods for NMR spectrometer; 3. To learn using the NMR spectrometer to analyse  molecular structure.
	3
	Research
	2
	Compulsory

	28
	GC-MS / LC-MS Analysis of Organic Compounds
	1. Through experiments to further understand the practical significance of combining the two kinds of methods . 2. Learning determination of organic methods with C-MS.
	3
	Research
	2
	Elective

	29
	Single Experimental Operation
	Individual experiments by spectrophotometer , GC or potentiometric titration
	3
	Examine
	1
	Compulsory


Elective experiment may have about 10% updata each semester.
四、考核方式

对于学生的实验成绩考核有一套完整的标准：

考核形式：按平时实验（70％）、考试实验（30％）结合进行总评。

评分标准：

1、平时实验：态度20％、操作40％、报告10％、结果30％

2、考试实验：态度10％、操作20％、报告10％、结果60％。

每组学生有专门的成绩记录册，对每个学生的每次实验都按评分标准记录实验成绩。每次实验要求学生把原始数据及时记录到专门的原始数据记录册，由指导实验的老师签字并进行计算核对，培养学生严谨的科学态度。

五、实验教材、参考书

教材：自编讲义

1. 《分析化学实验》，武汉大学，高等教育出版社。

2. 《仪器分析实验》，张剑荣等编，科学出版社

