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Subject:  CHM 1025 Introductory Chemistry 

Instructor:  Dr. Victoria Castells 

 Chemistry, Hialeah Campus 

Topic:  Nutrient Pollution: A Global Sustainability Concern  

 

Lesson Description: 

In this lesson students will learn about the Periodic Law and the Periodic Table of the Elements. 

The concepts of ionic and molecular compounds are also introduced. Special emphasis is made 

on the properties of nitrogen and phosphorous known as the “Essential Elements for Life”. The 

lesson includes a research assignment on Nutrient Pollution which is caused by excess of 

nitrogen and phosphorous in the air and water. The Earth Charter is used as an educational 

instrument to bring awareness of ethical principles related to environmental protection. 

 

Learning Objectives:  

The lesson includes concepts of atomic and molecular structure. The Periodic Table of the 

Elements is studied together with the various classification of the elements based on their 

position in the table.  The lesson includes a discussion of the Earth Charter Preamble and 

Principles, in particular, Principle II.6.d. The topic of environmental interest called Nutrient 

Pollution is related to the properties of nitrogen and phosphorous and their compounds.  

 

Assessment: 

Students will answer general questions based on the information learned in this lesson. 

Additionally, they will be asked to read the information provided by the Environmental 

Protection Agency (EPA) about Nutrient Pollution, and complete a research assignment.  

 

Lesson Outline: 

1. The Earth Charter:  

 Discussion of the Preamble and Principles: 

http://www.earthcharterinaction.org/content/pages/Read-the-Charter.html 

 Discussion of Principle II.6.d:  

II. Ecological Integrity 

II.6. Prevent harm as the best method of environmental protection and, when 

knowledge is limited, apply a precautionary approach. 

II. 6. d. Prevent pollution of any part of the environment and allow no build-up of 

radioactive, toxic, or other hazardous substances. 

2. Atomic Structure: 

 The nuclear atom model. 

 The properties of subatomic particles: protons, neutrons, and electrons. 

 Atomic numbers. 

3. The Periodic Law and the Periodic Table: 

http://www.earthcharterinaction.org/content/pages/Read-the-Charter.html
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 Structure of the Periodic Table: Groups and Periods. Main group elements, 

transition elements, inner transition elements. 

 Classification of the elements and their properties: metals, non-metals and 

metalloids. 

  Identifying some groups: alkali elements, alkaline earth metals, halogens, and 

noble gases. 

4. Isotopes: 

 The Atomic Mass. 

 Mass Numbers and the symbols of isotopes. 

5. Ions: 

 Cations and anions. Identifying common ions. 

 Predicting the charge of ions using the Periodic Table. 

6. Molecules and Compounds: 

 Atomic elements. 

 Molecular elements. 

- Properties of elemental nitrogen (N2) and phosphorous (P4). 

 Molecular compounds.  

- Examples of compounds containing nitrogen and phosphorous. 

 Ionic compounds.  

- Examples of compounds containing nitrogen and phosphorous. 

 

Assignment: 

Answer the following questions: 

1. Classify elemental nitrogen and phosphorous according to: 

 Atomic or molecular elements. 

 Metals, non-metals or metalloids. 

 Main group of elements or transition elements 

 Give their group number and period number in the Periodic Table 

2. Explain why nitrogen and phosphorous are called Essential Elements for Life. 

3. Give examples of molecular and ionic compounds containing nitrogen and phosphorous. 

4. Complete the following research assignment: 

Chemistry in context: 

Read the information found in the following links about Nutrient Pollution: 

 The Problem: http://www2.epa.gov/nutrientpollution/problem 

 Sources and Solutions: http://www2.epa.gov/nutrientpollution/sources-and-solutions 

 The Effects: http://www2.epa.gov/nutrientpollution/effects 

 Where it Occurs: http://www2.epa.gov/nutrientpollution/where-nutrient-pollution-

occurs 

Answer these questions: 

1. Explain the term Nutrient Pollution. 

http://www2.epa.gov/nutrientpollution/problem
http://www2.epa.gov/nutrientpollution/sources-and-solutions
http://www2.epa.gov/nutrientpollution/effects
http://www2.epa.gov/nutrientpollution/where-nutrient-pollution-occurs
http://www2.epa.gov/nutrientpollution/where-nutrient-pollution-occurs
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2. Explain why nitrogen and phosphorous are nutrients that support life in aquatic 

ecosystems. 

3. Explain under which conditions nitrogen and phosphorous become pollutants to the 

environment.  

4. From the readings assigned above select two sources of nutrient pollution, explain the 

causes of pollution, and the possible solutions to their negative environmental impact. 

5. Consider the Earth Charter Principle Principle II.6.d and relate this principle of 

ecological integrity with the responsibility that human activity has in preventing and 

controlling Nutrient Pollution. 

 

CHM 1025 Course Competency: 

Competency 3: The student will demonstrate knowledge of the basic building blocks of matter. 

Competency 4: The student will demonstrate an ability to understand several of the intricacies 

of the periodic table. 

 

MDC General Education Outcomes: 

Outcome 10: Describe how natural systems function and recognize the impact of humans on 

the environment. 

 

 

 


