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Part 4 Lesson 1 the Mole and Molar Mass 
 

Mole (mol): A standard scientific unit for measuring large quantities of __________ entities 

such as atoms. 

1 mol = ________________ 

 

Mole: The number of atoms determined to be found in 12 grams of _______________. Also 

called Avogadro’s number 

 

How many atoms are in a mole?  

Write in long hand _______________________________________________________________________ 

 

The number of atoms in a mole is the ___________ for all substances. 

It is the molecular weight of that substance in grams.  

 

Please complete the following during the slideshow Part 4 about molar mass.  
 

What is the molar mass of 

NaOH? 

    

 

 

 

 

 

 

 

What is the molar mass of 

NH4? 

 

What is the molar mass of 

SO2? 

 

 

Part 4 Lesson 2 Molar Conversions -Complete the notes below as described in the slideshow. 
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Convert from moles to atoms, ____________ the molar amount by Avogadro's number. 
 

Convert from atoms to moles, ____________ the atom amount by Avogadro's number 
 

 

  Please convert from grams to moles below 
                                     
 

                                           1 mole of water 

100 g of water x ---------------------------------------- = _________ mole of water                                                  

   ____ gram of water 
 

 

 Please convert from moles to grams below 
 

 

                                     _____g of 02 

  6 moles of O2 x ------------------------------- = _________ g of O2 

1 mole of O2 
 

 

If a scientist wants to know how many atoms are in six moles of sodium… 
                   

                       6.02 x 10²³ 

6 moles x -------------------------- =  __________ x 10²⁴ atoms of Na 

                           1 mole 
 

What’s the molecular mass of Na3PO4? 
 

   3(____ g/mol) + 31 g/mol + 4 (____ g/mol) =  ____________  
 

How many atoms are in 6.2 moles of Al? 
 

       6.02 x 10²³ atoms Al 

  6.2 moles of Al x --------------------------------- =  __________ x 10²⁴ 

                                        1 mole Al 
 

How many atoms are in 3.5 moles of Tin (Sn)? 
 

                                            atoms Sn 

  _____ mols Sn x --------------------------------------- = ________ x 10²⁴ 

       1 mol Sn 
 

How many moles are in 90 grams of NaOH?   NaOH 1 mol = ____ grams 
 

                                  1 mole 

 _____grams NaOH x ------------------------------------ = ____________ mol NaOH 

                ____ grams 
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How many mols are in 10 grams of Nickel? Find molar mass of Ni 

                  
 

                          1 mol Ni 

 _____ g Ni x------------------------------- = ________ mol Ni                            

                          58.69 g Ni 

How many atoms are in .17 mol of Ni? 

 

                                6.02 x 10²³ atoms of Ni 

  ____ mol Ni x ---------------------------------------- = _______ x 10²³ atoms Ni 

    1mol Ni 
 

Calculate the number of moles in 40 g of CO (carbon monoxide)? 

Molar mass of CO = 12.01 + 16.0  = 28.01 g/mol 
 

                                               Mole 

____ gram of CO x -------------------------- = _________ moles 

                                       _______ grams 
 

How many grams are in 1.25 moles of Neon gas?  

Neon has molar mass of ____ g/mol. 
 

                                 20 grams 

_____ moles Ne x --------------------- = __________ grams 

                                   mole 
 

Convert 3 moles of As2S3 to grams.     Molar Mass of As2S3 is ______ g/mol 

 

                           _g As2S3 

___ mol As2S3 x -------------------------------  = _________ g As2S3 

                             _      mol As2S3 
 

• Converting from mass (grams) to moles: ____________ your initial mass by the 

_________mass of the compound as determined by the periodic table. 

• Converting from moles to mass (grams): __________ your initial mole value by 

the_______________ of the compound as determined by the periodic table. 

• Converting from volume (liters) to moles: Divide your initial volume by the molar 

volume constant, 22.4 L. 

• Converting from moles to volume (liters): Multiply your mole value by the molar volume 

constant, 22.4L. 

• Converting from particles (atoms, molecules, or formula units) to moles: ___________ 

your particle value by _________________ number, __________________.  

• Converting from moles to particles (atoms, molecules, or formula units): 

______________your mole value by ________________ number, 6.02×1023. 
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Part 4 Lesson 3 Subscripts and Coefficients 
 

Coefficients tell us the number of ____________________. (The number of Moles) 
 

Subscripts tell us how many ___________ or ions there are within a compound. 

 Subscripts of _____ are _________ written – they’re understood. 

 

Which are the subscripts? And which are the coefficients below? 

 

 
 

 

 

 

How many hydrogen atoms are in hydrogen 

peroxide? 

 
 

How many hydrogen atoms are in 2 

hydrogen peroxide? 

 

 
 

 

How many elements are in the molecule 

below? Name each one? 

 

 

 
 

 

 

How many hydrogen, Chlorine, and Oxygen 

atoms are in 4HClO4? 
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How many elements are in 2Al2(SO4)3 ?  

 

 

 
 

 

 

 

 

 

How many Aluminum, Sulfur, and Oxygen atoms are in 2Al2(SO4)3 ? 

 

 

 
 

 

 
How many total atoms and atoms of each element are in the molecules below. Hint-the 

total atoms and atoms of each element when added together need to be the same. Law 

Conservation of Matter! 

 

2KClO3 Total Atoms= K=                       Cl=           O= 

6H2O Total Atoms= O=                H= 

4Al2O3 Total Atoms= Al=                 O= 

2C6H8O7 Total Atoms= C=               H=                O= 

6Na3C6H5O7 Total Atoms= Na=        C=        H=       O= 

3CCl4 Total Atoms= C=                   Cl= 

12HNO3 Total Atoms= N=            H=               O= 
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Be proactive and work in your journal in real time to get the answers. These are hard. 

– https://www.youtube.com/watch?v=PQamMsq79F0 
 

Please view the video for assistance on the first four questions and then you’re on your own 

for 6-10.  
 

 

https://www.youtube.com/watch?v=PQamMsq79F0
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Part 4 Lesson 4 Balancing Chemical Equations 
 

Chemical Change: The change of substances into other substances through a 

______________________of the atoms. 
 

Balancing Chemical Equations. 

This is what happens in a chemical _______________________ 

It describes what you ____________ with…and ____________ with. 

It also describes the ____________ of each (s) (l) (g) 

It also describes the ___________of each. 
 

Balancing a chemical equation refers to establishing the mathematical relationship between 

the quantity of _____________ and _______________. 
 

Which are the reactants? And which are the products? 

 

 

 

 
 

 

In any physical or chemical change, matter is neither __________ nor _________________ 

Matter can be changed from one form to another.  

That means we need to have the same amount of chemicals on each 

side of the →. 

For this reason, put a square around the chemical formulas. 
 

 
 

Begin balancing chemical equations by putting numbers (coefficients) in front of them. 

Example H2O on one side could become 2H2O 

Remember that each side needs to have same number of Hydrogen and 

Oxygen  

Note – Don’t change the subscript 

Example H2O becomes H3O  
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Please use the provided spaces to balance the chemical equations covered in class. 

We’ll end up doing this first one twice       

  
 

  
 

 

An easy one…? 

 

___ Na  + ___Cl  → ____ NaCl 
 
 

Why? 
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Please try and balance these two unbalanced chemical equations. 
  

____ H2 +___ O2 → ___ H2O 
 

Element Before After 

   

   
 

 

Element Before After 

   

   
 

 

___ Al +___Cl2 → ___AlCl3 
 

Element Before After 

   

   
 

 

Element Before After 
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Please try and balance these two unbalanced chemical equations. 

 

____ N2 + ____ H2 → ____ NH3 

 

Element Before After 

   

   

 

Element Before After 

   

   

     

 

____ H2 + ____ O2 → ____ H2O 

 

Element Before After 

   

   

 

Element Before After 

   

   
 

 

__Na + ___H2O → __NaOH + __H2 
  

Element Before After 

   

   

 

Element Before After 

   

   
 

 

___KClO3 → ___KCl + ___ O2 

 

Element Before After 

   

   

 

Element Before After 

   

   
 

 

__NaCl + __F2 →__NaF+__Cl2 

 

 

 

 

___ Al + ___O2  →___ Al2O3 

 

 

___ Al + ___ HCl → ___ AlCl3 + ___ H2 
 

 

 

 

___NH4NO3 → ___ N2 + ___ O2+ __ H2O 

 



 13 
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Part 4 Review Game     Name: 
1-10 = 10 pts    * = Bonus + 1 pt, Lesson 8    Due: Today 

(Secretly write owl in correct space +1 pt)                Score ____ / 100 

Final Question = 5 pt wager     
  

THE SCRIPT 

KEEPER 

THE MORE YOU  

KNOW 

BALANCNING 

ACT 

BLANK STARE NAME THAT 

COMPOUND 
Bonus round 

1 pt each 

1) 

 

 

 

 

 

6) 11) 16) *21) 

2) 

 

 

 

 

 

7) 12) 17) *22) 

3) 

 

 

 

 

 

8) 13) 18) *23) 

4) 

 

 

 

 

 

9) 14) 19) *24) 

5) 

 

 

 

 

 

10) 15) 20) *25) 

 

Final Question Wager ___  /5  Answer: _____________________________________________________ 

_________________________________________________________________________________________
Copyright 2024 SlideSpark .LLC All Rights Reserved 
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Part 4 Lesson 1 the Mole and Molar Mass 
 

Mole (mol): A standard scientific unit for measuring large quantities of small entities such as 

atoms. 

1 mol = 6.02 × 1023 

 

Mole: The number of atoms determined to be found in 12 grams of Carbon-12. Also called 

Avogadro’s number 

 

How many atoms are in a mole?  

Write in long hand 602 000 000 000 000 000 000 000 

 

The number of atoms in a mole is the same for all substances. 

It is the molecular weight of that substance in grams.  

 

Please complete the following during the slideshow Part 4 about molar mass.  
 

What is the molar mass of 

NaOH? 

Na is 23 + O is 16 + H is 1 = 

Molar of Sodium Hydroxide = 

40 g/mol 

    

What is the molar mass of 

NH4? 

N is 14, the 4 H’s are 1 

14+1+1+1+1 = 18 g/mol 

 

What is the molar mass of 

SO2? 

 

32+16+16 = 64 g/mol 

 

Part 4 Lesson 2 Molar Conversions -Complete the notes below as described in the slideshow. 

 
 

Convert from moles to atoms, multiply the molar amount by Avogadro's number. 
 

Convert from atoms to moles, divide the atom amount by Avogadro's number 
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  Please convert from grams to moles below 
                                     
 

                                           1 mole of water 

101 g of water x ---------------------------------------- = 5.56 mole of water                                                  

   18  gram of water 
 

 

 Please convert from moles to grams below 
 

 

                                     32 g of 02 

  6 moles of O2 x ------------------------------- = 192 g of O2 

2 mole of O2 
 

 

If a scientist wants to know how many atoms are in six moles of sodium… 
                   

                       6.02 x 10²³ 

6 moles x -------------------------- =  3.61 x 10²⁴ atoms of Na 

                           1 mole 
 

What’s the molecular mass of Na3PO4? 
 

   3(23 g/mol) + 31 g/mol + 4 (16 g/mol) =  164 g/mol  
 

How many atoms are in 6.2 moles of Al? 
 

       6.06.02 × 1023³ atoms Al 

  6.2 moles of Al x --------------------------------- =  3.7 x 10²⁴ 

                                        1 mole Al 
 

How many atoms are in 3.5 moles of Tin (Sn)? 
 

                               06.02 × 1023  atoms Sn 

  3.5 mols Sn x --------------------------------------- = 2.1 x 10²⁴ 

       1 mol Sn 
 

How many moles are in 90 grams of NaOH?   NaOH 1 mol = 40 grams 
 

                                  1 mole 

 90 grams NaOH x ------------------------------------ = 2.25 mol NaOH 

                40 grams 
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How many mols are in 10 grams of Nickel? Find molar mass of Ni 

                          1 mol Ni 

 10 g Ni x------------------------------- = .17 mol Ni            

           58.69 g Ni      

                          58.69 g Ni 

How many atoms are in .17 mol of Ni? 

 

                                06.02 × 1023  atoms of Ni 

  .17 mol Ni x ---------------------------------------- = 1.02 x 10²³ atoms Ni 

    1mol Ni 
 

Calculate the number of moles in 40 g of CO (carbon monoxide)? 

Molar mass of CO = 12.01 + 16.0  = 2828.01 g/mol 
 

                                               Mole 

40 gram of CO x -------------------------- = 1.43 moles 

                                       28.01 grams 
 

How many grams are in 1.25 moles of Neon gas?  

Neon has molar mass of 20 g/mol. 
 

                                 20 grams 

1.25 moles Ne x --------------------- = 25 grams 

                                   mole 
 

Convert 3 moles of As2S3 to grams.     Molar Mass of As2S3 is 246 g/mol 

 

                       246_g As2S3 

3 mol As2S3 x -------------------------------  = 738 g As2S3 

                             _      mol As2S3 
 

• Converting from mass (grams) to moles: Divide your initial mass by the molar mass of 

the compound as determined by the periodic table. 

• Converting from moles to mass (grams): Multiply your initial mole value by the molar 

mass of the compound as determined by the periodic table. 

• Converting from volume (liters) to moles: Divide your initial volume by the molar 

volume constant, 22.4 L. 

• Converting from moles to volume (liters): Multiply your mole value by the molar volume 

constant, 22.4L. 

• Converting from particles (atoms, molecules, or formula units) to moles: Divide your 

particle value by Avogadro’s number,  6.02×1023.  

• Converting from moles to particles (atoms, molecules, or formula units): Multiply your 

mole value by Avogadro’s number, 6.02×1023. 

 
Part 4 Lesson 3 Subscripts and Coefficients 
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Coefficients tell us the number of molecules. (The number of Moles) 
 

Subscripts tell us how many atoms or ions there are within a compound. 

 Subscripts of 1 are never written – they’re understood. 

 

Which are the subscripts? And which are the coefficients below? 

 
 

How many hydrogen atoms are in hydrogen 

peroxide? 

 
2 hydrogen, 2 oxygen 

How many hydrogen atoms are in 2 

hydrogen peroxide? 

 

 
4 hydrogen, 4 oxygen 

 

 

 

How many elements are in the molecule 

below? Name each one? 

 

 

 
3 Elements, Hydrogen  Chlorine   Oxygen 

How many hydrogen, Chlorine, and Oxygen 

atoms are in 4HClO4? 

 

 

 
4 Hydrogen, 4 Chlorine, 16 Oxygen 
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How many elements are in 2Al2(SO4)3 ?  
 

 

3 Elements - Aluminum,  Sulfur, Oxygen 

 

How many Aluminum, Sulfur, and Oxygen atoms are in 2Al2(SO4)3 ? 

 
4 Aluminum, 6 Sulfur, 24 Oxygen  

 
 

2KClO3 Total Atoms=10 K= 2               Cl=2           O=6 

6H2O Total Atoms=18 O=6                H=12 

4Al2O3 Total Atoms=20 Al=8                 O=12 

2C6H8O7 Total Atoms=42 C=12            H=16           O=14 

6Na3C6H5O7 Total Atoms=126 Na=18     C=36      H=30       O=42 

3CCl4 Total Atoms=15 C= 3                  Cl=12 

12HNO3 Total Atoms=60 N=12            H=  12             O=36 
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How many total atoms and atoms of each element are in the molecules below. Hint-the 

total atoms and atoms of each element when added together need to be the same. Law 

Conservation of Matter! 

 

Be proactive and work in your journal in real time to get the answers. These are hard. 

– https://www.youtube.com/watch?v=PQamMsq79F0 
 

Please view the video for assistance on the first four questions and then you’re on your own for 6-10.  

 

https://www.youtube.com/watch?v=PQamMsq79F0
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Part 4 Lesson 4 Balancing Chemical Equations 
 

Chemical Change: The change of substances into other substances through a 

rearrangement of the atoms. 
 

Balancing Chemical Equations. 

This is what happens in a chemical reactions 

It describes what you start with…and end with. 

It also describes the state of matter of each (s) (l) (g) 

It also describes the amount of each. 
 

Balancing a chemical equation refers to establishing the mathematical relationship between 

the quantity of reactants and products. 
 

Which are the reactants? And which are the products? 

REACTANTS PRODUCTS 

 
 

 

In any physical or chemical change, matter is neither created nor destroyed 

Matter can be changed from one form to another.  

That means we need to have the same amount of chemicals on each 

side of the →. 

For this reason, put a square around the chemical formulas. 
 

 
 

Begin balancing chemical equations by putting numbers (coefficients) in front of them. 

Example H2O on one side could become 2H2O 

Remember that each side needs to have same number of Hydrogen and 

Oxygen  

Note – Don’t change the subscript 

Example H2O becomes H3O  

 

 

 

 

 

Please use the provided spaces to balance the chemical equations covered in class. 
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We’ll end up doing this first one twice       

  
 

 

 
 

 

 

An easy one…? 

 

2 Na  + ___Cl2  → 2 NaCl 
• The original equation is Na + Cl = NaCl.  

• The thing is, chlorine is one of 7 

elements that doesn't like to be alone, 

so it's always 'Cl2', making the equation 

Na + Cl2 = NaCl. 

• However, this is no longer balanced. 

So what you do is add a '2' onto 2 Na, 

making it 2 Na + Cl2 = 2NaCl.  

• Now the chlorine is balanced, but the 

sodium isn't.  

• After that, to balance the sodium, you 

add a '2' in front of 'Na' making the 

equation 2Na + Cl2 = 2NaCl. 
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Part 4 Review Game     Name: 
1-10 = 10 pts    * = Bonus + 1 pt, Lesson 8    Due: Today 

(Secretly write owl in correct space +1 pt)                Score ____ / 100 

Final Question = 5 pt wager     
  

THE SCRIPT 

KEEPER 

THE MORE YOU  

KNOW 

BALANCNING 

ACT 

BLANK STARE NAME THAT 

COMPOUND 
Bonus round 

1 pt each 

1) 

1 mol = 6.02 × 

1023 

Also called 

Avogadro’s 

number 

6) 

Al2(SO4)3 

 

2  Aluminum, 3  

Sulfur, 12 

Oxygen 

 

11) 

C.) Shows the 

increasing 

amount of 

products 

compared to 

reactants. 

16) 

___Fe2O3(s) + 

3 CO(g) → 2 

Fe(l) + 3 

CO2(g) 

 

*21) 

Flubber 

2) 

189.8 g/mol 

 

7) 

C.) CH3COOH 

 

12) 

A=Reactants 

B=Products 

17) 

2 NH4NO3 → 2 

N2 + __O2 + 4 

H2O 

 

*22) 

Oobleck 

3) 

Multiply 

Divide 

 

8) 

B.) H2CO3 

 

13) 

Created or 

Destroyed 

+1 Owl 

18) 

__SiO2 + 4 HF 

→ __SiF4 + 2 

H2O  

 

*23) 

Fun Dip 

4) 

.15 mol 

9) 

Answer 15 

Nickel= 1   

Carbon= 4   

Oxygen= 4     

Hydrogen= 6 

14) 

False, Don’t 

ever do that. 

That thing, just 

don’t do it… 

I’m serious! 

19) 

2 H2SO4 

+__Pb(OH)4 

→__Pb(SO4)2 

+4 H2O 

 

*24) 

 

Dinosaur 

Eggs 

5) 

Subscript is 

blue 

Coefficient is 

red 

10) 

A.) C6H12O6 

 

15) 

2As + 6 NaOH 

-> 2Na3AsO3 + 

3H2 

20) 

2 N2(g) + 5 

O2(g) + 2 H2O 

→4 HNO3 (aq)  

*25) 

Phish 

Food 

 

Final Question Wager ___  /5  Answer: 3 Hg(OH)2 + __H3PO4 → 2 Hg3(PO4)2 + 6 H2O   
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