
The Mole  
Chemistry Lesson Plan Overview 

Day 11 
 

Grades 10 - 12 The Mole Ongoing Lesson (4-6 hours) 

Lesson Objective:  
Students will learn about: 

 The mole 

 Avogadro’s number 

 Amedeo Avogadro 

 Molar mass 

 Finding n 

 Finding the number of atoms 
 

Possible Student Misconceptions:  

 May not recognize it as a counting unit 

 May think of it as a molecular property 
Materials: 

 1 device (smartphone, Chromebook, laptop, tablet, or computer)  

 PowerPoint presentation DAY 11 

 Internet access 

 General classroom objects 
Teacher Notes: 
 All videos can be accessed directly from the PowerPoint. To retrieve them, click on the video 

icon while in slideshow mode and it will automatically open for you. If it doesn’t for some 
reason, right-click on the image 

 If you feel you are losing your focus, don’t force it. Stop the PowerPoint and take a 5-minute 
break.  

 
  



The Mole – Lesson Day 12 
 

Engagement Phase     
Students will watch the video ‘Avogadro’s Number Song’ and complete 
the following. 

1. Watch the video and answer the questions in the file 
“Engagement Avogadro’s Number Song”. 

 

The video can be found here - http://bit.ly/avogadrosnumber  
 
Teacher Notes:  

- The video is about three minutes long 
- You may need to watch the video more than once or pause 

when an answer is given to one of the questions. 
 
 
 
 
 

Lesson Day 13 

 

Duration: 30 minutes 

 
Teacher Role – Facilitate 
learning and guide student 
understanding 

Goals 
 Connect student’s 

experiences 
 Create interest 
 Ask questions 
 Understand the 

objectives of the lesson 

Exploration Phase        
Exploration – Lab Station Activity 

 Students complete Exploration – Lab Station Activity. Once you 
are done, submit the passport answer document on Teams 
Assignment 13 

 
Teacher Notes:  

 The complete instructions for my Lab Station activity can be 
found in the START HERE – Instructions 
 file. 
 
 
 
 
 
 
 
 
 
 

Duration: 1 hour 

 
Teacher Role – Facilitate 
learning and guide student 
understanding 

Goals 

 Students receive real 
experience with the topic           

 Students use and 
develop creative thinking 
skills            

 Students make 
observations, record 
results, and make 
connections  

http://bit.ly/avogadrosnumber


Lesson  Day(s) 14-16 
 
 
Explanation Phase 
PowerPoint Lessons 

 The lesson is found in the folder – Explanation – The Mole 
Lesson Lab and Worksheets. 

 This lesson is designed to be completed over one to two day(s) 

 There are multiple embedded videos and plenty of opportunity 
to engage, interact and check your understanding throughout 
the lesson 

 There are, additionally, four worksheets for students to practice 
calculations 

 

 The lesson covers the following topics: 
 The mole 
 Avogadro’s number 
 Molar mass 
 Finding n 
 Finding the number of atoms 

 
Teacher Notes: 

 All videos can be accessed directly from the PowerPoint. To 
retrieve them, click on the video icon while in slideshow mode 
and it will automatically open for you. If they don’t open, right-
click the image and select open in new tab or something similar. 

 I’ve created a video walkthrough if needed. It can be accessed 
here - https://youtu.be/oCIKIP9SaDQ  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Duration: 1 - 2 hour(s) 

 
 

Goals 

 Students develop 
understanding of the 
content           

 Observations and 
experiences are 
discussed and critiqued            

 Students develop 
vocabulary  

 Students are able to 
connect the content 
presented to previous 
experiences 

https://youtu.be/oCIKIP9SaDQ


Lesson   Day(s) 16-18 
 
 
Elaborate Phase 
Elaborate – Reading 
Students will complete – Elaborate – Amedeo Avogadro – Famous 
Scientist Reading. This reading will require students to move beyond 
what was covered directly in the lesson and allow them to further 
develop their understanding. 
 
Teacher Notes: 

- Students will work individually  
- This reading contains 7 comprehension questions and 3 

extension questions. 
 
 
 
 

Duration: 1 hour 

 
Teacher Role – Facilitate 
learning and keep students 
focused 

Goal 
 Students use their newly 

obtained knowledge to 
propose solutions and 
extend their learning to 
new situations 

Lesson   Day(s) 19-20 
 
 
Evaluate Phase 
Quiz 

Students complete - Evaluate – The Mole Quiz 
 
Use these days to complete the worksheets 1-3 which must all be 
completed and submitted by E-learning day 20 

 

Duration: 30 min 

 
Teacher Role – Distribute 
and collect evaluation 

Goal 

 Students are given the 
opportunity to 
demonstrate their 
understanding and 
evaluate their own 
progress 

 

 



The Mole - Student Notes 
 

The Mole… 
• We need a relationship between the mass of a sample of an element/compound and the 

number of atoms/molecules in that sample 
•  For this, we use the MOLE 

_______________ 
 

Interesting Facts…. 
• If one mole of pennies were distributed equally among 6 billion people, each person would 

get 1x1014 pennies or 1x1012 dollars (1,000,000,000,000 = 1 trillion dollars)! 
• If Avogadro’s number of sheets of paper were divided into a million equal piles, each pile 

would be so tall that it would stretch from Earth to the Sun and beyond. 
• In order to obtain Avogadro’s number of grains of sand, you would have to dig the entire 

surface of the Sahara desert to a depth of 2 m.  The Sahara desert has an area of 8x106 km2. 
 
Molar Mass 

• The molar mass of anything is the mass of 1 mole of that thing in grams 
– Coins, chickens, computers, students, etc. 

_______________ 
_______________ 
 
What is the mass of one mole of: 
 
 
 
 
 
One of THE formulas in Chemistry 
 
 
 
Check Your Understanding 

• Determine the amount of substance in a mass of 10.0 g of iron? 
• Given: mFe = 10.0 g 
• Required: amount of substance, n = ? mol 

MFe = 55.85 g/mol 
n = m/M 
 
 
 
 
 
 
 



Practice Questions 
1.    How many moles of Na are in 42 g of Na? 
2.    How many moles of O are in 8.25 g of O?  
3.    How much does 2.18 mol of Cu weigh?  
4.    What is the mass of 0.28 mol of iron?  
n = m 
      M 
 
The Number of Atoms 

• How do you find the number of atoms? 
n=m/M 

• What does n represent? 
– ___________ 

• What is a mole? 
– ___________ 

 
Easier 

• Remember the mole represents a number, a really big number, but it’s just a number.  The 
same as a dozen = 12 or a pair = 2.  Therefore, for now, let’s let n = a dozen 

1) How many dozen eggs do you have if you have 4 eggs? 
• ___________ 
• ___________ 

2) How many dozen eggs do you have if you have 18 eggs? 
• ___________ 

3) How many dozen eggs do you have if you have 12 eggs? 
• ___________ 

 
n = # of things 
       total needed 

• When looking at moles, we do the same thing, only  
– The # of things = ___________ 
– The total needed = __________ 
– How many particles do you need to get 1 dozen? 

• _________ 
– How many particles do you need to get 1 mole? 

• _________ 
 
Check Your Understanding:  
Find the # of particles/atoms 
1.    How many atoms are in 7.2 mol of chlorine?  
2.    How many atoms are in 36 g of bromine?  
3.    How many moles are in 1.0 x 109 atoms?  
n = # of particles 
        6.02x1023 
 
 



Two Step Calculations 
• Given the number of particles, the mass of the substance can be determined.   

Particles      moles    Mass 
• Given the mass, the number of particles can be determined 

Mass    moles    Particles 
How many atoms are in 0.551 g of potassium (K)? 

• Write down what you’re given and what you need and include the units 
Given:  
mk = 0.551g, Mk = 39.10g/mol 
Avogadro’s constant (AC) = 6.02x1023 atoms/mol 
Needed: Number of atoms 
Equations: n = m / M  n = # atoms/AC 
Solve for n in (1) and substitute it into (2) 
Substitute: (1) n = 0.551g        (2) n = # atoms 
        39.10g/mol                    6.02x1023 
 
 
 
Molar Mass 

• The molar mass of a compound is found by adding together the molar masses of all of its 
elements, taking into account the number of moles of each element present. 

• Recall: atomic mass = molar mass if there is 1 mole of substance 
• ___________ 
• e.g. H2 = 1.008 + 1.008 (we don’t round!) = 2(1.008) = 2.016 amu 
• If there is 1 mole of H2 (6.02x1023 H2) then the molar mass of the compound = 2.016 g/mol 

 
Check Your Understanding:  
What is the molar mass? 

1) H2O 
2) CO2 
3) CO 
4) C6H12O6 

 
 
Molecular mass (or molecular weight) is the sum of the atomic masses (in amu) in a 
molecule. 
 
 
 
 
 
 
 
 
 
 



 
How many H atoms are in 72.5 g of C3H8O ? 
Step 1 – Find the molar mass of C3H8O 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Step 2 – Find the number of moles (n) of H 
n = m/M              n = #atoms/6.02x1023 atoms/mol 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Step 3 – Find the number of atoms of H using nH 
 



MOLE WORKSHEET #1 
 
1) How many molecules are there in 16.0 grams of barium phosphate? 

 
2) What is the mass, in grams, of 33 water molecules? 

 
3) What is the gram molecular mass of a substance if 46 molecules have a mass of 3.98 x 10-21 grams? 

 
4) How many sulphur atoms are there in 0.125 moles of sulphur? 

 
5) What is the mass of 3.00 moles of sodium sulphate? 

 
6) How many atoms are there in 7.61 grams of arsenic? 

 
7) How many nitrogen atoms are there in 0.310 moles of aluminum nitrate? 

 
8) How many molecules are there in 6.24 grams of N2O? 

 
9) How many atoms are there in 7.6 grams of aluminum sulphate? 

 
10) How many oxygen atoms are there in 18.0 grams of rubidium nitrate? 

 
11) How many atoms are there in 3 molecules of aluminum chloride? 

 
12) What is the mass of 0.62 moles of sodium sulphide? 

 
13) In 7.61 grams of nitrogen gas, how many atoms are present? 

 
14)    In 10 molecules of barium phosphate, 

a) how many atoms are present? 
b) how many oxygen atoms are present? 
 

15)   In 2.00 moles of ammonium nitride,  
a) how many moles of atoms are present? 
b) how many atoms are there? 

 
16)     ]91.3 grams of lead II oxide contain how many molecules? 

 
17)    6.24 grams of nitrogen dioxide contain how many 

a) moles of molecules? 
b) moles of atoms? 
c) atoms? 

 
18) How many hydrogen atoms are present in 82.3 grams of ammonium sulphate? 

 
 
 
  



MOLE WORKSHEET #2 
 

Convert to moles: 
 
1. 12.04 x 1023 atoms He 
2. 3.01 x 1023 atoms Cu 
3. 3.612 x 1023 atoms Fe 
4. 100 atoms Ar 
5. 1 atom S 
6. 24 grams C 
7. 59.3 grams Sn 
8. 98.9 grams Na 
9. 5000 grams K 
10. 0.005 grams Ne 
 
Convert to mass in grams: 
 
11.          10.0 moles Na 
12.          2.20 moles Sn 
13.          5.00 moles Ag 
14.          3.0 x 10-4 moles Au 
15.          1.00 x 10-7 moles B 
 
Convert to number of atoms:  
 
16.          3.00 moles Li 
17.          8.50 moles Ca 
18.          25.0 moles Kr 
19.          0.001 moles Cd 
20.          1.0 x 10-5 moles Al 
 
Convert to mass in grams: 
 
21.  6.02 x 1023 atoms Ca 
22.  1.204 x 1023 atoms Bi 
23.  3.01 x 1023 atoms Ni 
24.  1000 atoms Al 
25.  1 atom Na 
 
Convert to number of atoms: 
 
26. 540 grams Al 
27. 294 grams Au 
28. 6.35 grams Cu 
29. 2000 grams Mg 
30. 1.00 gram Li 
  



MOLE WORKSHEET #3 
 
I. Calculate either the number of grams or the number of moles. 
1) 3.00 mol NH3 

2) 9.02 mol H2O 
3) 0.2000 mol SO3 

4) 0.0106 mol NO2 

5) 6.0 mol MgCl2 

6) 12.7 g I2 

7) 8.00 g NaOH 
8) 5.657 g H2SO4 

9) 32 g KNO3 

10) 28.4 g C12H22O11 

 

II. Answer the following questions. 
1) An amount of carbon containing Avogadro’s number of carbon atoms has a 

mass of _____. 
2) The molar mass of CO2 is 44.01 g. Therefore, one mole of carbon dioxide has 

a mass of _____, and 0.500 mole has a mass of _____. 
3) A sample of water containing 6.02 x 1023

 molecules has a mass of _____. 
This amount of water is one standard reacting unit of water, or to use the 
scientific term, one _____. 

4) Sodium chloride has the formula NaCl and is an ionic compound. Its molar 
mass is 58.44 g. One formula unit of sodium chloride consists of one _____, 
whose chemical symbol is _____ and one _____ whose chemical symbol is 
_____ . 

5) A sample of sodium chloride containing 6.02 x 1023
 of these formula units has 

a mass of _____. This amount of sodium chloride is one standard reacting 
unit, or to use the scientific term, one _____. 

6) The smallest representative sample of a covalent substance such as water is 
called a _____. A sample of a covalent compound that contains Avogadro’s 
number of these tiny particles make up one _____ of that substance. 

7) Compounds X, Y, and Z have the following molar masses: X = 50.00 g, 
Y = 100.00 g, and Z = 150.00 g. Assume they are covalent compounds and 
therefore, consist of molecules. 
(a) Suppose you had 50.00 g of X, 100.00 g of Y, and 150.00 g of Z in 
separate containers. What would each of these samples have in common? 
(b) Suppose you had 100.00 g of Y and 100.00 g of X in separate containers. 
Which container would have the greater number of molecules? Why? 
(c) An individual molecule of Z has a mass that is _____ times as much as 
the mass of a molecule of X. 

8) If a 40.0 g sample of substance A is known to contain the same number of 
molecules as a 120.0 g sample of substance B, then the molar mass of A must 
be related to the molar mass of B in which way? The molar mass of A is: 
(a) equal to the molar mass of B 
(b) one-third the molar mass of B 
(c) three times the molar mass of B 
(d) 4.8 times the formula mass of B 
 
 
 



9) The atoms of element A are one-third as heavy as the atoms of C-12. The 
molar mass of A is: 
(a) 36.00 g 
(b) 3.00 g 
(c) 4.00 g 
(d) 12.00 g 

 



The Mole - Quiz 

Name: __________________________ 
Part A: Multiple Choice – Choose the best answer to the following questions. [         /5] 

1. What is the value of a mole? 
a) 6.02 x 1024 
b) 12.01 x 1023 
c) 6.02 x 1023      
d) 12.01 x 1024 
e) 6.02 x 101 

 
2. What does Avogadro’s Law state? 

a) Equal volumes of different gases at equal temperature and pressure have different numbers of 
molecules. 

b) All matter is made of atoms. 
c) The volumes of reactant and product gases remain in whole number ratios during reactions. 
d) Equal volumes of different gases at equal temperature and pressure have equal numbers of 

molecules. 
e) The volumes of reactant and product gases remain in fractional ratios during reactions. 

 
3. How many moles are there in 20.0 g of potassium? (M=39.1) 

a) 0.512 
b) 1.96 
c) 782 
d) 1.54 x 1022 
e) It can’t be determined with the information given. 

 
4. What is the mass in grams of 3.01 x 1024 atoms of sodium? (M=22.99) 

a) 6.92 x 1025g 
b) 6.92 g 
c) 5 g 
d) 114.95 g 
e) It can’t be determined with the information given. 

 
5. How is the mole useful in the pharmaceutical industry? 

a) To determine how much reactant to include to obtain the correct amount of product  
b) To make more money 
c) To ensure a patient receives the correct dosage 
d) It isn’t 
e) a) and c) 

 
Part B: Short Answer - Answer the following questions 

6. Imagine you are a NASA technician. You want to minimize the cost of transporting water into space, so 
you will use lithium hydroxide (LiOH) to convert exhaled CO2 into water for the astronauts to drink. The 
chemical equation for the conversion is: CO2 (g) + 2 LiOH (s)    Li2CO3 (aq) + H2O (l). Suppose you have 

a crew of 6 and each person exhales an average of 40.0 g of CO2 per hour. For a 10-day mission, how 
much LiOH, in grams, will you need to carry onboard? (Atomic mass of Li = 6.94; atomic mass of O = 
16.00; atomic mass of H = 1.01; atomic mass of C = 12.01)                                                                                         
[             /5] 

 
 

7. How many H atoms are in 76 g of C6H12O6? (Atomic mass of C = 12.01; atomic mass of H = 1.01; 
atomic mass of O = 16.00)                                                           [          /3] 

 
 

/8 Total 
 

/20 Total 


