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Lesson 5: Basic Chemistry part 2 
I. Time: 50 minutes 

II. Materials:  
a. Handout: “Basic Chemistry part 2” 
b. Handout: “The Periodic Table of the Elements” 
c. PowerPoint Presentation: “Basic Chemistry part 2” 

III. Objectives: 
After successful completion of the lesson, students will be able to 

a. List and describe the main types of chemicals: mixtures and compounds 
b. Compare and contrast mixtures and compounds 
c. Describe and draw the formation of covalent and ionic bonds 
d. Define and discuss chemical reactions and give examples 
e. Evaluate the importance of chemical reactions in living things 

Maryland State Objectives: 
a. Expectation 3.1: The student will be able to explain the correlation between the structure and 

function of biologically important molecules and their relationship to cell processes. 
i. Indicator 3.1.1: The student will be able to describe the unique characteristics of chemical 

substances and macromolecules utilized by living systems. 
IV. Lesson: 

a. Opening: (5 minutes) 
i. Ask students if they think chemicals are good or bad to be in water. Have on display some 

household chemicals like toilet cleaner, dish soap etc… Most students will say that these are 
items that are not wanted in drinking water. After a brief discussion, show them a can of 
soda, sports drink, and fruit juice. Ask students if these items are chemicals. Students may 
agree that these are chemicals and are not harmful, but should conclude that they are still 
things not wanted in drinking water. Tell them that they will learn about the filtration of 
water later. 

ii. Have students take a vote on various liquid substances on whether or not they are chemicals 
and tally the results on the board. 

iii. Ask students to tell what these substances have in common. They should say water. If they 
need further convincing, you may want to demonstrate mixing sugar powder drink mix with 
water or dishwater detergent with water. To demonstrate the reactive properties of water 
put reactive elements such as pure sodium, potassium, or lithium in water. Accentuate that 
water is a reactive substance and gives all life the ability to have reactions take place in the 
space inside organisms to allow energy to be used by for movement and other processes. 

iv. Tell them today that we will look at different kinds of chemicals to learn about the chemical 
properties of water to find out why water is so important for life and why we should be 
concerned about the contents of water. 

b. Development: 
i. Pass out the handout “Basic Chemistry part 2”. 
ii. Using a computer, bring up the PowerPoint file “Basic Chemistry part 2” 

iii. Show the presentation and have students follow along on their handouts and fill in the 
missing words on the blanks. (40 minutes) 

1. Slide 1 – Remind students that we will be studying what chemicals are and how it is 
related to water and life. 

2. Slide 2 –Tell the students that we will be learning about two main types of chemicals, 
mixtures and compounds. Emphasize that substances in a mixture are not bonded 
together.  

3. Slide 3 –Students may think that salt dissolved in water, is not a mixture. Emphasize 
that evaporation is a physical, not a chemical, change.  
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4. Slide 4 –Emphasize that a solution is a mixture. Ask the students which term 
dissolves the other: solute or solvent. 

5. Slide 5 –Tell the students that water is known as the universal solvent; it can dissolve 
many things. That is why it is important in biological systems. 

6. Slide 6 –You may want to demonstrate this by pouring sugar into a glass of water 
and ask the students if you keep pouring and stirring the sugar in. You may also use 
string candy as an example. (ex. String candy is made by super saturating sugar water 
while boiling the water, and precipitating the sugar onto a string hanging into the 
solution as the solution cools.) 

7. Slide 7 – Again remind students that suspensions are solutions and can be separated 
by physical means.  

8. Slide 8 –Tell the students that the difference between a compound and a mixture is 
that compounds are made up of substances that are chemically bonded and cannot 
be separated by physical means. Ask the students to give examples of compounds by 
their chemical formula. 

9. Slide 9 – Again remind students that individual substances in compounds have the 
same property of the compound, unlike a mixture.  

10. Slide 10 – Ask the students if a chemical reaction is needed to separate a mixture.  
11. Slide 11 – Emphasize that the molecule is the smallest unit of a compound and tell 

the students that water is a compound. That is why we needed to learn about types 
of chemicals to understand what water is.  

12. Slide 12 – Give the students five minutes to answer questions 1 -12. Ask the students 
to volunteer answers before revealing them. 

13. Slide 13 – Tell the students that in order to understand a compound or a mixture we 
need to understand the different kinds of bonds or attractions between atoms and 
molecules. Emphasize that a covalent bond is a very strong bond and exists in 
compounds not mixtures. 

14. Slide 14 – Ask students what the number of protons and neutrons are for oxygen, 
instruct the students to follow along and draw the covalent bonds on their diagram. 
Tell them that electrons are being shared between oxygen and hydrogen. 

15. Slide 15 – Emphasize that an ionic bond is much weaker than a covalent bond. Ask 
the students why that is. Then say “Ionic bonds do not share electrons.” 

16. Slide 16– Have the students label their diagram as a molecule of table salt. Ask them 
to follow along and label their diagrams. Ask the students if they can figure out the 
net charges before revealing them.  

17. Slide 17 – Emphasize definition of ion. Ask the students if an ion can exist in a 
mixture.  

18. Slide 18 – Tell the students that in order to create or break a compound, a covalent 
bond must be broken or made. This can only happen in a chemical reaction.  

19. Slide 19- Ask students to give an example requiring heat.  
20.  Slide 20- Ask the students if they can identify the terms before revealing them.  
21. Slide 21- Explain the connection between chemical reactions and biology.  
22. Slide 22- Ask the students what is required to make this reaction happen. Have them 

write sunlight below the arrow in the reaction. Also ask the students to identify the 
substances that are compounds in the reaction.  

23. Slide 23- Ask the students if the chemicals in this reaction look familiar. Ask why it is 
important to have trees and plants in our environment.  

24. Slide 24-Ask the students if they can give other examples of reactions. Emphasize the 
structure of a chemical reaction.  

iv. If time permits, play the Bill Nye video on chemical reactions. 
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1. Pass out the handout “Bill Nye & Chemical Reactions” 
2. Instruct students to complete this sheet as they watch the video. 
3. Have students pair up with classmates and discuss the questions as they relate to 

living systems 
 

c. Closing: (5 minutes) 
i. Have students work in groups to answer Part 6. You may want to review these questions as a 

class. Be sure to talk about the importance of chemicals and the periodic table in 
understanding what water is and how it is important to living things – which will be covered 
un more detail in coming lessons. 

ii. Ask students to think about the opening activity and to now describe what a chemical is. 
V. Suggested Assessments: 

a. Have students summarize the basic kinds of chemicals and how bonds are formed and broken. 
b. Have students write about the chemical nature of water and how it relates to living things. 
c. Have students draw and describe a solution. 

VI. Related Links/Resources: 
a. A Bill Nye the Science Guy video on chemical reactions shows some very good, simple, and engaging 

aspects of basic chemistry. 
b. Andrew Rader Studios CHEM4KIDS.COM at http://www.chem4kids.com/ offers a wide variety of 

information and can provide an enhancement to student content learning. 

http://www.chem4kids.com/

