《环境监测实验》教学大纲
一、基本信息
	课程名称：环境监测实验
	英文课程名称：Environmental Monitoring Experiments

	课程代码：160307L001
	总学分：1

	总学时：24
	理论学时：0

	实验学时：24
	上机学时：0

	开课学院：工学院
	适用专业：环境工程

	课程性质：必修
	先修课程：有机化学，无机化学，环境监测等


二、课程简介
环境监测实验是环境工程专业的必修课，通过具体实践操作进一步巩固环境领域相关的基础理论，使学生掌握水、大气、土壤等环境介质中污染物质的监测分析方法与原理，提高实验操作的基本技能，深入掌握环境监测的原理。本课程共设置6个实验：水样采集，pH、电导率、悬浮颗粒以及溶解氧测定；化学需氧量（COD）的测定-重铬酸钾法；水体多环芳烃类（PAHs）和石油烃类物质测定；空气中总悬浮颗粒物（TSP）的测定，PM2.5, PM10的测定；土壤中微量元素砷（As）的测定；环境噪声监测-城市环境噪声监测。
三、教学目标
通过本课程的学习，使学生掌握如下知识：
目标1：掌握环境监测的基本原理；
目标2：掌握常见水质指标的测定方法；
目标3：掌握不同环境介质常见污染物的测定方法；
目标4：培养学生提出问题、分析问题和解决问题的科学研究能力。
四、教学内容与学习要求
（可按章节顺序或教学单元顺序编写，要详细说明具体教学内容、教学重点和难点，应清楚地表达知识、技能的范围和深度，充分反映课程的知识和技能要求，体现课程特点。）
	章节/教学单元
	教学内容、重点、难点
	学时
	学习要求

	实验一
	水样采集，pH、电导率、悬浮颗粒以及溶解氧测定
	环境水样的采集、运输和保存；现场水体pH、溶解氧和悬浮颗粒物的测定。重点水体悬浮颗粒浓度和溶解氧的测定。
	4
	理解
应用

	实验二
	化学需氧量（COD）的测定（重铬酸钾法）
	重铬酸钾法测定水体中COD含量的基本原理；重铬酸钾法测定水体COD的基本操作。重点是重铬酸钾测定COD的原理。
	4
	理解
应用


	实验三
	水体多环芳烃类（PAHs）和石油烃类物质测定
	水体中有机污染物的前处理方法；红外测油仪测定水体中石油烃含量的原理和方法；气相色谱-质谱法测定多环芳烃含量的方法。重点是水体中疏水性有机污染物的前处理方法。
	4
	理解
应用
综合分析

	实验四
	空气中总悬浮颗粒物（TSP）的测定，PM2.5, PM10的测定
	空气采样器的工作原理；大气采样点布设原则及大气悬浮颗粒物的采样方法。重点是不同粒径大气悬浮颗粒物的检测。
	4
	理解
应用
综合分析

	实验五
	土壤中微量元素砷（As）的测定
	土壤中微量元素砷的提取方法；微波消解-原子荧光光度计分析土壤中微量元素As砷的原理和方法。重点是土壤中元素砷的提取方法。
	4
	理解
应用

	实验六
	城市环境噪声监测
	噪声监测的布点原则和声级计的使用方法。重点是等效连续A声级的计算。
	4
	理解
应用


注：在“学习要求”一栏补充选项，可以多选，无要求可不填，也可自定要求。记忆，指能从记忆库中找到相关的知识、概念、术语或材料与当前的信息进行比较、确认，能记住并能不加理解的列出、描述这些知识、概念、术语或材料；理解，指能对所学的内容作归纳、分类、解释、总结、推断和一定程度的发挥；应用，指能选择正确的程序应用、实施所学到的内容，并能进行必要的计算或决断；综合分析，指能将所学的内容分解并找出它们的相互关系和构成，或能计划、创造、建造、有改变的重构，或能作评论、总结、估计、预测、评估、论证和答辩。
五、教学方法
实验前讲授基本原理、主要操作步骤；以学生自身操作为主体，提高学生动手操作能力、分析和解决实际环境监测问题。
六、考核方式
	是否排考
	否

	考核形式
	实验报告

	成绩评定方式
	百分制

	过程成绩/%
	30%

	实验成绩/%
	70%

	结课考试成绩/%
	0%


（填写说明：
是否排考：指是否需要在教务系统安排考试及监考，填写“是”或“否”（笔试、上机、随堂考试的应填写“是”）；
考核形式：笔试（开卷）、笔试（闭卷）、上机（开卷）、上机（闭卷）、口试、报告、论文、大作业、实验报告、技术考核、设计、技能考核、实习报告、实验操作、考查，共15种，任选一种。
成绩评定方式：填写“百分制”、“五等级制”或“两等级制”；
过程成绩、实验成绩、结课考试成绩：若课程成绩评定方式为百分制，须设置各分项成绩比例。注意必须为确定数值，不得为区间范围，且各项成绩比例在文件规定的范围内。）
七、教材与参考书
参考书目或文献
1. 奚旦立，孙裕生，刘秀英编，环境监测(第五版)，高等教育出版社，北京，2019.

2．奚旦立.环境监测实验(第二版)，高等教育出版社，北京，2019.
3．其他环境监测相关实验参考书和文献。
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《Environmental Monitoring Experiment》Syllabus
I.Basic Information
	[bookmark: _Hlk127348100]Course Name: Environmental Monitoring Experiment
	Name in Chinese: 环境监测实验 

	Course No.: 160307L001
	Total Credits:1

	Total Hours:24
	Lecture Hours:0

	Lab Hours:24
	Computer Lab Hours:0

	Offering College: Engineering college
	Corresponding Majors: Environmental Engineering

	Course Type: Required
	Prerequisite: Organic chemistry, Inorganic chemistry, Environmental monitoring etc.


II. Course Introduction
Environmental monitoring experiment is a required course for environmental engineering majors. Through the practical operations, to consolidate the basic theories related to the environmental field; the students can master the monitoring and analysis methods and principles of pollutants in water, air, soil and other environmental media, improve the basic skills of experimental operation, and deeply master the principles of environmental monitoring. There are six experiments in this course: Water sample collection, the pH, electrical conductivity, suspended particles and dissolved oxygen measurement of the water samples; Determination of chemical oxygen demand (COD) - potassium dichromate method; Determination of polycyclic aromatic hydrocarbons (PAHs) and petroleum hydrocarbons in water; Determination of total suspended particulate matter (TSP), PM2.5, PM10; Determination of the arsenic (As) contents in soil; Environmental noise monitoring - Urban environmental noise monitoring.
III. Course Objective
Through the study of this course, students can master the following knowledge:
1. Master the basic principles of environmental monitoring;
2. Master the determination methods of water quality parameters;
3: To master the determination methods of pollutants in different environmental media;
4: To develop students' ability to ask, analyze and solve problems in scientific research
IV. Contents and Requirements
	Chapter/Unit
	Contents and Key Points
	hrs
	Requirements

	Experiment 1
	Water sample collection, the measurements of pH, electrical conductivity, suspended particles and dissolved oxygen.
	Collection, transportation and preservation of environmental water samples; Determination of pH, dissolved oxygen and suspended particulate matter. The key part is the determination of suspended particle concentration and dissolved oxygen.
	4
	Comprehension
Application

	Experiment 2
	Determination of chemical oxygen Demand (COD) (potassium dichromate method)
	The principles and operations of determination of COD content in water body by potassium dichromate method. The key point is the principle of COD determination by potassium dichromate.
	4
	Comprehension
Application

	Experiment 3
	Determination of polycyclic aromatic hydrocarbons (PAHs) and petroleum hydrocarbons in water
	Pretreatment of organic pollutants in water; The principle and method of measuring petroleum hydrocarbon content in water by infrared oil meter; Method for determination of polycyclic aromatic hydrocarbons by gas chromatography-mass spectrometry. The emphasis is the pretreatment of hydrophobic organic pollutants in water.
	4
	Comprehension
Application
Comprehensive Analysis

	Experiment 4
	Determination of total suspended particulate matter (TSP), PM2.5, PM10 in air environment.
	The arrangement principle of atmospheric sampling points and the sampling method of atmospheric suspended particulate matter. The key is the detection of particulate matter suspended in the atmosphere with different particle sizes.
	4
	Comprehension
Application
Comprehensive Analysis

	Experiment 5
	Determination of Arsenic (As) contents in soil
	Extraction of arsenic in soil; Principle and method of microwave digestion and atomic fluorescence photometer for the analysis of Arsenic in soil. The focus is the extraction methods of the arsenic from soil.
	4
	Comprehension
Application

	Experiment 6
	Noise monitoring in urban environment
	Distribution principle of noise monitoring and the application of sound level meter. The emphasis is the calculation of equivalent continuous A sound level.
	4
	Comprehension
Application


V. Teaching Method
   Introduction of the basic principles and main operation steps before experiment; With students' own operation to improve students' hands-on operation ability, analyze and solve actual environmental monitoring problems.
VI. Evaluation
	Exam Schedule
	No

	Exam type
	Laboratory report

	Evaluation type
	Percentage system

	Process score/%
	30%

	Experimental score/%
	70%

	Exam score/%
	0%


VII. Textbook and Reference
1. Xi Danli, Sun Yusheng, Liu Xiuying. Environmental Monitoring (5th Edition), Higher Education Press, Beijing, 2019.
2. Xi Danli. Environmental Monitoring Experiment (2th Edition), Higher Education Press, Beijing, 2019.
3. Other related experimental reference books and literature.
