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April 13 April 14 April 15 April 16 April 17 
Standard:  
H.C.4A.1 
Learning Tasks:  
Review Playlist: Solids, 
Liquids and Phase Changes 
 
Or  
 
Read Text pages 415-422 

Standard:  
H.C.4A.1 
Learning Tasks:  
Reading for Understanding: 
Glass vs Sand 
  
 

Standard: 
H.C.4A.1 
Learning Tasks:  
Solving Problems 9 
 

Standard: 
H.C.4A.2 
Learning Tasks:  
Gizmos: Phase Changes 
Warm up and Part A 
Simulation to be completed 
Online or answering questions 
using the print textbook pages. 
With adult supervision you may 
choose to boil water to collect 
data as well 

Standard: 
H.C.4A.2 
Learning Tasks:  
Gizmos: Phase Changes 
Part B and C 
Simulation to be completed 
Online or answering questions 
using the print textbook pages. 
Wth adult supervision you may 
choose to boil water to collect 
data as well 

Extension Activities 
 

Extension Activities 
 

Extension Activities 
 
 

Extension Activities 
 

Extension Activities 
 

April 20 April 21 April 22 April 23 April 24 
Standard: 
H.C.4A.2 
Learning Tasks:  
Guided Reading Assignment 
Ch12.4 
 

Standard: 
H.C.4A.2 
Learning Tasks:  
Phase Diagram 
Interpretation 
 
 

Standard: 
H.C.4A.2 
Learning Tasks:  
Solving Problems 10-13 
 
 

Standard: 
H.C.4A.1 
H.C.4A.2 
Learning Tasks:  
Solving Problems Review 
14-25 EVENS 
 
 

Standard: 
H.C.4A.1 
H.C.4A.2 
Learning Tasks:  
Chapter Review EVENS 
 

Extension Activities 
Mini-Lab on textbook page 423 
 

Extension Activities Extension Activities Extension Activities 
Solving Problems Review 
14-25 ODDS 

Extension Activities 
Chapter Review Odds 

Chemistry Distance Learning Packet 
 

    

 

 

Playlists: 

Solids, Liquids and Phase Changes https://www.youtube.com/playlist?list=PL2E5mFIVmrSum5oQ7ym4LgGD2JZrpw0CM 

Bonding and Lewis dots https://www.youtube.com/playlist?list=PL2E5mFIVmrSu3wehP7Ve8awyItdDofE1p  

Gizmos: Go to www.explorelearning.com  to login Use code QXQFFG or one from teacher to access the assigned Gizmos 

April 27 April 28 April 29 April 30 May 1 
Standard:  
H.C.3A.1 
 
Learning Tasks:  
Review Playlist: Bonding Video 1  
and complete guided notes page 
 
OR  
 
Complete Bonding worksheet 

Standard:  
H.C.3A.2  
 
Learning Tasks:  
Naming Compounds Guided Notes 
with Practice Problems 
 
 
  
 

Standard: 
H.C.6A.1  
 
Learning Tasks:  
Classifying Chemical Reactions 
Worksheet 
 
 
  
 

Standard: 
H.C.6A.1 
 
Learning Tasks:  
Gizmo Activity Balancing Chemical 
Equations 
-or- 
Recipe Lab 
 
 
  
 

Standard: 
H.C.1A.4   
 
Learning Tasks:  
Read Disinfectants vs. Sanitizers 
Article and answer questions 
 
 
  
 

Extension Activities 
Math Tutor Worksheet 
 

Extension Activities 
Mass Spectrometry Article and 
Questions 

Extension Activities 
Review Playlist: Bonding 
Remaining Videos 
 

Extension Activities 
More Practice with Chem Rxns WS 

Extension Activities 
 



Name _________________________________________  Date _________________  Class _________________  

Glass: Is it really only melted sand? 

Chemistry Enrichment: Supplemental Readings Glass: Is it really only melted sand? 
19 

 

rom the beauty of stained glass to the usefulness 
of fiberglass optics, from the precision of a 

telescope lens to the simplicity of a window pane, 
glass is one of the most widespread materials, and the 
glassmaking industry one of the most far-reaching. 
The main ingredient of glass is silica, or sand (SiO2), 
and its unique characteristics are based on the 
chemistry of the group 14 element silicon. 

According to legend, glass was discovered by 
ancient people when a hot campfire, left burning 
overnight, heated the sand underneath to the melting 
point; it is claimed that, upon cooling, a primitive 
chunk of glass was found. It is more likely,  
however, that glassmaking was first discovered 
around 7000 B.C. in the ancient Near East, when sand 
containing calcium carbonate and sodium carbonate 
was present as an impurity in clay pottery being 
readied for firing. Then, a chance overheating of the 
kiln could have resulted in the formation of glass. It 
was probably around 1500 B.C. when a clever potter 
produced the first glass holloware by heating a 
mixture of sand, soda ash, and lime to a very high 
temperature, using a rod to hollow out the partially 
cooled glob of glass that resulted. The first factory in 
America was a glasshouse, begun one year after the 
founding of Jamestown in 1607. It was, however, 
doomed by the hardships of the New World and the 
unwillingness of most of the fashionable settlers to 
work. It closed in 1609 but has been restored and is 
now open again. 

Glassmaking began to flourish as an American 
industry around the middle of the eighteenth century 
with such factories as the Wistarberg Works in New 
Jersey, which emphasized utilitarian soda-lime glass, 
and the Mannheim Works in Pennsylvania, which 
produced clear (and expensive) flint glass. However, 
it was not until the beginning of the twentieth century 
that glass manufacture was approached as a science 
in response to the need for highquality optical 
instruments. 

founded on silicon in the form of silica. Like carbon 
in the same family, silicon can form covalent bonds 
by sharing electrons. Silica and the complex silicates  

are formed with silicon-oxygen linkages in the 
silicate ion. The negative silicate ion (SiO4

4 ), forms 
a tetrahedron that can share oxygen molecules in 
other tetrahedrons to form giant negative ions. This 
structure leads to a great variety of silicate minerals, 
including quartz (crystalline silica). The tetrahedral 
arrangement produces very rigid structures, with 
oxygen atoms shared by two silicon atoms. 

These properties of silica its rigid molecular 
structure and its ability to form extended 
molecules enable it to form glass under the right 
conditions. The unusual properties of glass, including 
its smoothness and transparency or translucence, are 
due to the formation of the silica into a noncrystalline 
amorphous material. After silica is melted, slow 
cooling results in recrystallization, but more rapid 
cooling produces glass. In terms of atomic 
arrangement, glass may be considered liquid silica 
with a viscosity so high that it behaves like a solid. In 
practice, most glassmaking adds such materials as 
oxides of either alkali or alkaline earth metals, which 
react with the SiO2 melt. Such additives convert 
some of the Si-O-Si links into terminal Si-O  groups; 
this structure partially disrupts the Si-O network and 
results in a lower working temperature. Figure 1 on 
the next page shows several silica structures. 

Although silica is the major ingredient of most 
glass, the types and percentages of additives 

manufacturers are able to produce a huge variety of 
glass for many uses. The major families of glass and 
their components in addition to silica are as follows. 

1. Soda-lime is composed of soda (Na2O) or 
sodium carbonate (Na2CO3), which acts as a 
dissolving agent, or flux, for the silica; lime 
(CaO) or calcium carbonate (CaCO3), which 
stabilizes glass; and other oxides. This kind  
of glass is the most common and is inexpensive 
and strong. 

2. Lead crystal is glass in which lead oxide  
(PbO) replaces lime and part of the silica.  
This glass softens at low temperatures and is 

F
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Figure 1 Common Silica Structutres 
 

easy to work with. The high electron density  
of the lead gives the glass a high index of 
refraction, which results in its fine optical 
qualities. 

3. Borosilicate glass contains boric oxide (B2O3) 
and a small amount of alkali oxide. The boron 
atoms aligned in Si O B bonds result in a  
side-to-side vibration that gives excellent  
heat-resistance. This is the least expensive  
heat-resistant glass. 

4. Fused silica, or vitreous glass contains no 
additives. It is extremely resistant to thermal 
shock and chemical attack and transmits 
ultraviolet and infrared rays with a lower  
energy loss than does any other glass.  
However, it requires a high temperature and 
vacuum for manufacture and is very expensive. 

5. Vycor-96% silica glass is a borosilicate glass that 
has been specially treated to become very heat 
resistant.  

6. Aluminosilicate glass contains aluminum oxide 
(Al2O3). This glass also resists high 
temperatures. 

7. Optical and colored glasses are made with a 
variety of additives. 

Most modern glass manufacture follows a standard 
procedure. The ingredients are thoroughly mixed, with 
the addition of varying amounts of cullet (pieces of 
waste or recycled glass), which causes the sand to melt 
at lower temperatures. The ingredients are then melted 
in a large furnace at 1400º 1500ºC, the temperature is 
reduced to 900º 1200ºC, and the molten glass is 
formed into desired shapes. Figure 2 shows a typical 
tank furnace for glassmaking.

 

Figure 2 A Typical Tank Furnace for Glassmaking
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Most oven materials would dissolve in the molten 
silicates, so the tanks usually are lined with fused 
alumina (Al2O3). The furnaces are heated with gas or 
oil; energy is conserved by the use of heat 
exchangers, which typically raise the temperature of 
the gas and air before these materials enter the 
furnace. The furnace operates continuously; 
operation never shuts down until the lining has to be 
replaced, at intervals ranging from every 10 to 20 
months to every 8 to 10 years. 

A variety of shaping methods are used. Bottles are 
made by a process called blow-molding, shown in 
Figure 3, in which molten glass is placed in a mold 
and blown out into it with compressed air until the 
glass takes the shape of the mold. 

Window and other plate glass is made by the float 
process, introduced in 1959. In this process, molten 
glass leaves the furnace in a wide ribbon and floats 
on a bath of melted tin. This process takes place in a 
nitrogen atmosphere, rather than in air, and results in 
a flat glass with parallel sides that do not need 
polishing. Other shaping methods include casting, 
rolling, pressing, spinning, and molding. Afterward, 
the final product may be further cut, milled, ground, 
polished, etched, or painted. 

Glass manufacture is a large and important 
industry that produces a tremendous variety of 

materials. It is also an industry upon which many 
other industries depend. These industries may require 
glass containers for their products, glass lenses to 
check quality, glass heat and electrical insulation, 
glass for lighting, and glass windows to protect the 
plant itself from the weather. 

The industry is not free from problems, but glass 
manufacture is generally a clean process with few 
toxic by-products. The main environmental concern 
is that it is an energy-intensive process and consumes 
a large amount of fuel. The fuel, however, is usually 
natural gas, which emits no particulate pollution. 
Attempts to conserve energy include the use of 
continuous melting tanks with heat exchangers and 
the use of cullet to lower the required temperature. 
Current research is exploring methods that use 
complex metal oxides to further lower the heat 
required. Another area of possible harm to the 
environment is the discharge of hot water into 
streams. However, water is used for cooling only 
when the tank is drained for relining, and with newer 
tanks this process is necessary only every few years. 
The fact that glass is highly recyclable, with up to  
80 percent of the melt being former waste glass, is 
also a benefit. 

 

Figure 3 Blow-Molding of Glass Bottles 

1. Draw an Lewis dot diagram for the silicate ion (SiO4
4 ). Distinguish between electrons  

of Si and of O and those that have come from the corresponding positive ions in the  
compound. 
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2. What special problem is encountered by the manufacturers of the ovens used in  
glassmaking? 

   

   

   

   

3. A supercooled liquid is one that has been cooled so fast that it does not change from  
the liquid state to its normal crystalline solid form. Explain why glass may be considered  
a supercooled liquid. 

   

   

   

   

4. What type of glass might be most useful in biological studies that require ultraviolet  
light? 

   

   

   

   

5. Name two major industries that could not exist without glass, and give two or more  
examples of glass products used by them. 

   

   

   

   

6. Suggest one or more possible hazards to workers in glass manufacturing. 
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Name: ______________________________________ Date: ________________________ 
 
 

Student Exploration: Phase Changes 
 
 
Vocabulary: altitude, boil, boiling point, freeze, freezing point, gas, liquid, melt, melting point, 
phase, solid 
 
 
Prior Knowledge Questions (Do these BEFORE using the Gizmo.)  
 
1. A family from Minnesota turns off the heat and flies to Florida for a winter holiday. When 

they come home, all of their water pipes have burst. What do you think happened? 
 
_________________________________________________________________________ 

 
 
2. Spaghetti takes about 9 minutes to cook at sea level, but about 14 minutes in the 

mountains. Why do you think this is so?  
 
_________________________________________________________________________ 
 
_________________________________________________________________________ 

 
 
Gizmo Warm-up 
In the Phase Changes Gizmo, select Micro view and set the 
Ice volume to 50 cm3. Notice the nitrogen ( ), oxygen ( ), 
and water ( ) molecules.  
 
Click Play ( ) and observe water molecules in the solid 
(ice), liquid (water), and gas (air) phases.  
 
1. In which phase(s) are the molecules held rigidly 

together? _____________________________________ 

 
2. In which phase(s) do the molecules move freely?  
 

_____________________________________________ 
 
 
3. In which phase(s) are the molecules held in a defined shape? ________________________ 
 
 
4. In which phase(s) do the molecules take the shape of their container? _________________ 
 

_________________________________________________________________________   

2019 
   

Activity A:  
 

Phase changes 

Get the Gizmo ready:  

 Click Reset ( ) and select Macro view. 
 Set the Water temperature to 10 °C. 
 Set the Ice volume to 0 cm3. 

 
Question: How is temperature related to phase changes? 
 
1. Predict: Based on your prior knowledge, predict the following: 
 

A. At what temperature will water change from a liquid to a solid (freeze)? _______ 
 
B. At what temperature will water change from a solid to a liquid (melt)? _______ 
 
C. At what temperature will water change from a liquid to a gas (boil)? _______ 

 
 
2. Investigate: Use the Gizmo to explore phase changes. Use the Add/remove heat energy 

slider to control the water temperature. Record your observations in your notes, then answer 
the questions below: 

 
A. At what temperature does water freeze? _______  This is the freezing point. 
 
B. At what temperature does ice melt? _______   This is the melting point. 
 
C. At what temperature does water boil? _______   This is the boiling point. 

 
 

3. Observe: Set up the Gizmo to observe freezing. What do you notice about the temperature 

while the water is in the process of freezing? _____________________________________ 

 
4. Explore: Use the Gizmo to investigate melting and boiling. Does the temperature change 

while either of these phase changes is occurring? _________________________________ 

 
5. Interpret: Select the GRAPH tab to see a graph of temperature vs. time

until the whole graph is visible. What does the graph look like during a phase change?  
 

_________________________________________________________________________ 
 
 
6. Extend your thinking: Why do you think the temperature does not change much during a 

phase change? If possible, discuss your answer with your classmates and teacher. 
 
_________________________________________________________________________ 
 
_________________________________________________________________________   
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Activity B:  
 

Temperature and 
molecular motion 

Get the Gizmo ready:  

 Click Reset, and select the Micro view. 
 Set Ice volume to 0 cm3. 
 Set Add/remove heat energy to 0 J/s.  

 
Question: Why do phase changes occur? 

 
1. Compare: Set the Water temperature to 0 °C and click Play. Observe the water molecules. 

Click Reset, set the Water temperature to 100 °C, and click Play again.  
 
What do you notice? ________________________________________________________ 
 
_________________________________________________________________________ 

 
 
2. Observe: Click Reset. The mean molecular speed of the water molecules is displayed 

below the container. Set the Water temperature to 0 °C and Add/remove heat energy to 
400 J/s. Click Play.  
 

A. How does the mean speed of the water molecules change as they are heated?  
 
________________________________________________________________ 
 

B. Does the mean molecular speed change as much as the temperature as the 
water heats up? Explain. 
 
________________________________________________________________ 

 
________________________________________________________________ 

  
________________________________________________________________ 

 
 

3. Explain: How is temperature related to the motions of molecules? _____________________ 
 
_________________________________________________________________________ 

 
_________________________________________________________________________ 
 
 

4. Observe: Click Reset. Set the Water temperature to 20 °C and the Ice volume to 50 cm3. 
Set Add/remove heat energy to 0 J/s. Click Play. How do the molecules in the liquid 
interact with the molecules in the solid?   
 
_________________________________________________________________________ 

 
_________________________________________________________________________ 

 
 
(Activity B continued on next page) 
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Activity B (continued from previous page) 
 

5. Observe: Click Reset. Set the Water temperature to 100 °C and the Ice volume to 50 cm3. 
Click Play. How does this situation compare to the previous one?   
 
_________________________________________________________________________ 
 
_________________________________________________________________________ 
 
 

6. Propose a theory: Based on what you have observed, explain why you think phase changes 
occur. If possible, discuss your theory with your classmates and teacher.  
 
_________________________________________________________________________ 
 
_________________________________________________________________________ 
 
_________________________________________________________________________ 
 
_________________________________________________________________________ 
 
 

7. Apply: Use your theory to explain what happens at the molecular level in each of the 
following situations. Also, list the temperature at which each transition occurs. 
 

A. Ice is warmed to the melting point. _______________________________________ 
 
__________________________________________________ Temperature: _____ 
 

B. Water is warmed to the boiling point. ______________________________________ 
 
__________________________________________________ Temperature: _____ 

 
C. Water is cooled to the freezing point. _____________________________________ 

 
__________________________________________________ Temperature: _____ 

 
 

8. Extend your thinking: Click Reset. Set the Water temperature to 0 °C, the Ice volume to  
0 cm3, and Add/remove heat energy to -400 J/s. Click Play and wait until all of the water 
freezes. 
 

A. What volume of ice is created from 200 cm3 of water? ________________________ 
 

B. Why do water pipes sometimes burst in the winter? __________________________ 
 

___________________________________________________________________   
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Activity C:  
 

Altitude and 
phase changes 

Get the Gizmo ready:  

 Click Reset. 
 Set Ice volume to 0 cm3. 
 Set the Altitude to 5,000 meters (16,404 feet). 

 

 
Question: The altitude of a location is its vertical distance above sea level. How does 
altitude affect phase changes? 

 
1. Form a hypothesis: As altitude increases, the air pressure decreases. How do you think the 

lower pressure will affect the following? (Circle your answers.) 
 

A. Freezing point: Increase Stay the same  Decrease 
 
B. Melting point: Increase Stay the same  Decrease 
 
C. Boiling point: Increase Stay the same  Decrease 

 
 
2. Experiment: Use the Gizmo to find the freezing, melting, and boiling points of water at 5,000 

meters (16,404 feet). Write these values below. 
 
Freezing point: _______ Melting point: _______ Boiling point: _______ 

 
 
3. Analyze: How did altitude affect the freezing, melting, and boiling points of water? 

 
_________________________________________________________________________ 
 
_________________________________________________________________________ 

 
 
4. Challenge: Try to explain these results based on the fact that air pressure decreases with 

altitude. If possible, discuss your ideas with your classmates and teacher. 
 
_________________________________________________________________________ 
 
_________________________________________________________________________ 

 
 
5. Apply: Why does pasta take longer to cook in the mountains? ________________________ 
 

_________________________________________________________________________ 
 

 
6. Apply: A pressure cooker allows food to be cooked under high pressure. Why is this useful? 

 
_________________________________________________________________________ 
 
_________________________________________________________________________ 











Solving Problems Chapter 12 
(continued) 

Chapter 12 Review 

14. List three assumptions of the 

kinetic-molecular theory. 

IS. Which has a lower density-oxygen gas 

or silver? Explain your answer. 

16. Distinguish between diffusion and effusion. 

17. Which of these gases will diffuse the fastest: CO, Xe, or He? The 
slowest? Explain your answers. 

18. Do all of the particles in a sample of nitrogen gas have the same 

kinetic energy at 100 K? Explain your answer. I!). Use what you 

learned in this chapter about viscosity to explain which container of 

maple syrup will take the longest to pour over pancakes: 

a container that has been refrigerated, one that has been 

microwaved, or one kept at room temperature?

20. List three properties of liquids. 
21. Explain why some liquids form a convex surface when placed in 

a narrow test tube, while others form a concave surface. 
22. Why do gases diffuse more quickly than do liquids? 
23. What general property of solids accounts for their high density? 
24. How does an amorphous solid differ from a crystalline solid? 
25. Identify each process. 

a. solid ➔ liquid 
b. solid➔ gas 

c. liquid ➔ solid 

d. liquid➔ gas 
e. gas ➔ liquid 

f. gas ➔ solid 
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Bonding 

Chemical Bonding 
of the elements around you?  Because 

most substances are compounds.  Very few elements are stable enough to exist 
pure.  Instead they react with other elements to form compounds.  Why?... 

Octet Rule
achieve a full set of valence  
electrons.  This is usually 8 (what 
are the exceptions).  Atoms are 
more stable with a full outer shell.   

To fulfill the octet rule atoms will 
lose, gain, or share electrons.  Atoms 
will get 8 valence electrons the fast-
est way: metals will lose electrons; 
non-metals will gain electrons.   

Why? Having a few more protons more 
than closest noble gas, metals have too 

much attraction to the nucleus.   Non-metal 
have more protons and can attract more 
electrons to the energy level. 

Na 

By itself sodium 
is very reactive 
(it will explode 

in water).   

So it 
loses one 
electron.  

Na1+ 

Now, it has a full set 
of 8 outer electrons. 
It becomes a positive 
ion (a cation). 

Chlorine (a poisonous 
gas) has 7 valence  

electrons so it needs  
one more to be stable. 

So it 
gains one 
electron.  

Now, it has a full set 
of 8 outer electrons. 
It is a ion with a 1+ 
charge (a cation). 

Cl Cl 1- 

Na1+  Cl1- 
And opposites attract 

NaCl 

To form  
a stable  

compound.  Table salt.  

Ionic bonds occur between metal and non-metal ions. 

Will these ions make compounds? 

K and Li? ___________  
 
Be and Cl? __________  

Al and F ? ___________ 
 
Fe and O? ___________ 

Ion Notation Review or number of electrons, use:   

Mg 2+ 
Chemical symbol 

Charge 
(2 electrons lost) 

Cations 
 Losers of electrons. 
Anions 
 Gainers of electrons. 

Give the ion notation for an atom 
with 20 protons and 18 electrons. 

Mg 2+ and Li 1+? ___________  
 
Na 1+ and O 2- ?____________  

Ca 2+ and F 1- ? ____________  
 
O 2- and Cl 1- ?_____________  

Will these elements make ionic compounds? 

Give the ion notation for Sulfur 
with 18 electrons. 

What force will the two above ions feel? 

Why? 

Ch. 19:2 
Name: _____________________  

Period: _____________________  

Copyright © 2003, C. Stephen Murray 

1.  Ca 2+  O 2-   
 
2.  Ca 2+  O 2- 

 
3.  CaO 

(2s reduce) 

Sometimes there are no opposites around to form 
ionic bonds (Oh, NO!), but atoms will still find a 
way to get to that full shell of 8 valence electrons.  
So instead of gaining extra electrons they SHARE 
THEM. This is called a COVALENT BOND. 

Cl Cl 

Sharing one electron each 

Cl Cl 

Co operative Bonding  Covalent bonds happen  
between two non-metals. 

Ionic or covalent bonds? 

MgO ____________  
 
CO2 _____________  

PO5 ______________  
 
BeF2 _____________  

CaO _____________  
 
SO2 _____________  

 

Short cut notation 
for a single bond. 

Sharing 2 electrons each 

O O O O 

Each oxygen needs 
2 more electrons. 

O     O 
Short cut notation 
for a double bond. 

Draw the covalent bond between 2 Nitrogens: 

Draw the covalent bond between 2 Fluorines: 

Oxidation Numbers 
The ions charges that atoms gain when they lose or gain their valence 
electrons are the number of electrons they can gain or lose when bonding.   
We call these Oxidation Numbers. 

1 
H 

3 
Li 

19 
K 

11 
Na 

4 
Be 

20 
Ca 

12 
Mg 

Transition Metals 

5 
B 

31 
Ga 

13 
Al 

6 
C 

32 
Ge 

14 
Si 

7 
N 

33 
As 

15 
P 

8 
O 

34 
Se 

16 
S 

9 
F 

35 
Br 

17 
Cl 

2 
He 

10 
Ne 

36 
Kr 

18 
Ar 

Oxidation Numbers 1

2 3- 43

0 

2- 1- 

Find the Oxidation Numbers for the following: 

Be ___________  

O ___________  

Cl ___________  

N ____________  

Li ___________  

H ____________  

He ___________  

Al ___________  

P ____________  

Ar ___________  

Making Ionic Compounds 
You can figure out how to make stable ionic compounds from the oxidation numbers.   
Lithium (1+) can give 1 electron; Oxygen (2-) needs 2 to be full.  So Oxygen needs  
2 Lithiums to balance as a compound. 

Li1+      O 2-      

Li2O  

1

2
3

Li1+      O 2-      2
 

1 

Write the chemical 
symbols with the 
oxidation numbers. 

Cross the  
numbers not  
the signs. 

Reduce  
numbers or  
drop ones. 

Ex. Make a balanced ionic  
compound of Calcium and Oxygen. 

 
Chemical symbols and 
oxidation numbers. 
 
Cross the numbers  
not the signs 
 
Reduce numbers and 
drop ones. 

2 2 

Make ionic compounds from: 

Na and S:  Al and Cl:  
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Naming Compounds 

Metal and 
non-metal 

2  
non-metals 

3 or more 
elements 

polyatomic 
compound 

covalent 
compound 

ionic  
compound 

(NO PREFIXES!) 
 
 

Name the metal and non-metal 

 

USE GREEK PREFIXES 
 
 

Put prefixes in front of element names to 
tell how many atoms are there.  

 

but always for second name. 

CHECK THE CHART BELOW 
(NO PREFIXES!) 

 
Use the names on the chart.  

If the polyatomic ion is the cation 

Li2S  
 

ionic 
 

Lithium Sulfide  
 

(not di
no prefixes for ionic compounds)  

N2O4 
 

covalent  
 

(di =2  and tetra =4) 
 

nitrogen tetr
 

NaNO3 
 

polyatomic 
 

Check chart (see below) 
Na - sodium  

NO3  - nitrate (on chart) 
 

Sodium nitrate 

Polyatomic Ions 

Oxidation # Name Formula 

1+ ammonium NH4
+ 

1- acetate C2H3O2
- 

2- carbonate CO3
2- 

2- chromate CrO4
2- 

1- hydrogen  
carbonate 

HCO3
1- 

1+ hydronium H3O+ 

1- hydroxide OH1- 

1- nitrate NO3
1- 

2- peroxide O2
2- 

3- phosphate PO4
3- 

2- sulfate SO4
2- 

2- sulfite SO3
2- 

Greek Prefixes 
 

 
 Mono - 1 

Exception
O2
make  polyatomic com-
pounds with only 2 ele-

ments! O2 with a non-metal 
is dioxide.  O2 with a metal 
OR Hydrogen (acting as a 

metal) is peroxide. 

Why are ionic compounds so easy to 
name?  Because most ionic com-

pounds can only form one way, using 
the oxidation numbers.  In covalent  
compounds, though, non-metals can 
sometimes combine in multiple ways 
(carbon monoxide; carbon dioxide).  

So, covalent compounds use prefixes. 

How to remember prefixes: 
 

Mono
Mono

single lens (Colonel Klink). 
Di
between 2 choices.  
Tri

Penta
building in Washington, D.C.  

Octo
Deca

Transition Metals Can Have More 
Than One Oxidation Number 

 
Iron (II) has an oxidation number of 2+  

Iron (III) has an oxidation number of 3+.  
When naming them you must specify 

WHICH ONE.  
 

Fe2O3
 

Determine what the  
compound is made of and 
follow the arrows.  The 

chart will tell you how to 
name the compound. 
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Use the Polyatomic Ion Chart on  
the front of the worksheet to  
name these Polyatomic Ions:  

HCO3
1- 

SO4
2- 

O2
2- 

SO3
2- 

NO3
1- 

NH4
+ 

CrO4
2- 

OH1- 

PO4
3- 

CO3
2- 

     Hydrogen carbonate      

___________________ 

___________________ 

___________________ 

___________________ 

___________________ 

___________________ 

___________________ 

___________________ 

___________________ 

Metal or  
Non-metal?       

Ionic or  
Covalent? 

 Iron Oxide         Ionic          
          
 Barium Chloride  ____________  
 
 Carbon Dioxide ____________  
  
 Magnesium Oxide ____________  
 
 Aluminum Fluoride ____________  
 
 Nitrogen Tribromide ____________  
 
 Chromium Fluoride ____________  
 
 Potassium Oxide ____________  

M N 

Name These Ionic Compounds 

 MgF2 Magnesium Fluor-ide                         

 Li2O Lithium Ox- __________________  

 NaCl Sodium Chlor- ________________  

 K2O Potassium Ox-_________________  

 CaS _______________ Sulf- _________  

 BeI2 _______________ Iod-__________  

 AlBr3 _______________ Brom-________  

 CaF2 ____________________________  

 MgO ____________________________  

 LiCl ____________________________  

Classify and Name These Compounds 

1.  BaCl2              Ionic __                 Barium chloride       _  

2.  CO _____________  _______________________________ 

3.  Ag2O _____________  _______________________________ 

4.  K2SO4 _____________  _______________________________ 

5.  MgBr2 _____________  _______________________________ 

6.  SO3 _____________  _______________________________ 

7.  P2O4 _____________  _______________________________ 

8.  Be(CrO4) _____________  _______________________________ 

9.  LiF _____________  _______________________________ 

11. CO2 _____________  _______________________________ 

12. OF2 _____________  _______________________________ 

Ionic, Covalent, or Polyatomic Name 

Define these Greek Prefixes 

Penta =  ______ 
Nona =  ______ 
Mono =  ______ 
Octa =  ______ 
Tri =  ______ 

Tetra =  ______ 
Hexa =  ______ 
Hepta =  ______ 
Deca =  ______ 

Di =  ______ 

1. CO2 

2. C2O4 

3. C3O5 

4. CO 

5. C2O 

6. CO8 

A. Carbon monoxide 

B. Carbon dioxide 

C. Dicarbon monoxide 

D. Tricarbon pentoxide 

E. Dicarbon tetroxide 

F. Carbon octoxide 

 Si2O3  Disilicon _____oxide  

 N3Cl4  _____nitrogen tetrachloride 

 SO2  Sulfur _____oxide 

 PO5  Phosphorous ______ox____ 

 S2F4 ____sulfur  _____fluor____ 

Name These Covalent Compounds 

Name these Polyatomic Compounds 

 CaSO4 Calcium   _________________  

 K2CO3   ________________  carbonate  

 CuNO3   Copper (I)  ________________  

 NH4Cl  _________________  chloride 

 Mg(NO3)2  Magnesium   _______________ 

 K3PO4 Potassium  _________________ 

 Li2(CrO4) Lithium  _____________________ 

 Mg(OH)2 M___________  H_____________ 

 Al(PO4) A______________ P___________ 

 K(NO3) _____________  ______________ 

 Ca2SO3 _____________  ______________ 
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Classifying Chemical Reactions 

One reactant? 
Yes 

No 

Decomposition:  
A reactant breaks up into pieces.   

AB A+ B 
Ex. MgO Mg + O  

One product? 
Yes 

No 

Addition (or Synthesis):  
Reactants combine to make a compound. pieces.  

A + B AB  
Ex.  Mg + O MgO  

Oxygen a reactant and 
water a product? 

Yes 

No 

Combustion:  
Hydrogen or a Hydrocarbon (H and C) burn in  

Oxygen to produce water, energy, and often CO2.   
H2 or CxHx + O2 H2O + ? 

Ex.  H2 + O2 H2O  or  
CH4 + 2O2 H2O + CO2 

An element and a 
compound make a different  
element and compounds? 

Yes 

No 

Single Displacement:  
An element takes the place of a  

element in a compound. 
A + BC  + AC 

 
Ex.  Mg + BeO Be + MgO 

Two compounds make two  
different compounds 

Yes 

Double Displacement:  
Elements in two compounds switch places. 

AB + CD AD + AC 
 

Ex.  MgO + BeS MgS + BeO 

Types of Reactions: Questions To Ask: 

Type Description Form Example 

Decomposition Compounds break down. AB A+ B MgO Mg + O  

Addition Compounds are formed. A + B AB  Mg + O MgO  

Combustion Burning in oxygen, forms water and often CO2. CxHx + O2 H2O + ?CO2 H2 + O2 H2O   

Single Displacement One element replaces another in a compound. A + BC  + AC Mg + BeO Be + MgO 

Double Displacement Two elements switch places in two compounds. AB + CD CB + AD MgO + BeS MgS + BeO 
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Balance the reactions: 

____ NaS + ____ ZnNO3  ____  NaNO3 +____  ZnS 

____ Li + ____ N2   ____ Li3N 

____ KClO   ____ KCl + ____ O2 

____ CH4 + ____ O2   ____ H20 + ____ CO2 

____ Mg + ____ AgNO3   ____ Mg(NO3)2 + ____ Ag 

Type of Reaction 

___________________ 

___________________ 

___________________ 

___________________ 

___________________ 

Ex its En ters 

Endothermic reactions 
get cold, meaning  
they absorb heat.   

Exothermic reactions 
gets hot, meaning  
they release heat.   

Heat enters 
when you  
get cold! 

Heat exits 
when you  
get hot! 

So where does this heat come from?  
Chemical Bonds!  When chemical bonds 

break or form they release or absorb energy. 

2H2 + O2   2H2O  

Breaking these covalent 
bonds releases heat! 

Which type of reaction is always exothermic?    
 
 
 
 
How do you know?  
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Name: ______________________________________ Date: ________________________ 
 
 

Student Exploration: Balancing Chemical Equations 
 
 
Vocabulary: coefficient, combustion, compound, decomposition, double replacement, element, 
molecule, product, reactant, single replacement, subscript, synthesis 
 
 
Prior Knowledge Questions (Do these BEFORE using the Gizmo.)  

 
 
1. What is wrong with the image below? ___________________________________________ 
 

    
 
2. 

 

 
Gizmo Warm-up 
In a chemical reaction, reactants interact to form products. 
This process is summarized by a chemical equation. In the 
Balancing Chemical Equations Gizmo, look at the floating 
molecules below the initial reaction: H2 + O2  H2O.  
 
1. How many atoms are in a hydrogen molecule (H2)? ___ 
 
 
2. How many atoms are in an oxygen molecule (O2)? ____ 
 
  
3. How many hydrogen and oxygen atoms are in a water molecule (H2O)? ________________ 
 
 
4. In general, what does a subscript 2) tell you about the molecule?  

 
_________________________________________________________________________ 

 
 
5. A chemical equation is balanced if the number of each type of atom on the left side is equal 

to the number of each type on the right side. Is this reaction balanced? ________________ 

2018 
   

Activity A:  
 

Balancing 
equations 

Get the Gizmo ready:  

 Check that the Synthesis reaction is selected and 
that all coefficients are set to one. (The 
coefficients are the numbers in the boxes.)  

 
Introduction: The equation H2 + O2  H2O is unbalanced because there are two oxygen atoms 
on the reactants side of the equation, and only one on the products side of the equation. To 
balance the equation, you cannot change the structure of any of the molecules, but you can 
change the number of molecules that are used. 
 
Question: How are chemical equations balanced? 
 
1. Balance: Turn on Show histograms. The equation is balanced when there are equal 

numbers of each type of atom represented on each side of the equation.  
 
In the Gizmo, use the up and down arrows to adjust the numbers of hydrogen, oxygen, and 
water molecules until the equation is balanced. When you are done, turn on Show 
summary to check your answer. 

 
Write the balanced equation here: _____ H2 + _____ O2  _____ H2O 
 
 

2. Solve: Turn off Show summary. Use the Choose reaction drop down menu to see other 
equations, and balance them. Check your answers and then write the balanced equations. 

 
_____ Al + _____ HCl  _____ AlCl3 + _____ H2 

 
_____ NaCl   _____ Na + _____ Cl2 

 
_____ Na2S + _____ HCl  _____ NaCl + _____ H2S 
 
_____ CH4 + _____ O2  _____ CO2 + _____ H2O 

 
 
3. Practice: Balance the following chemical equations. (These equations are not in the Gizmo.) 
 

A. _____ Na + _____ Cl2  _____ NaCl 
 
B. _____ Na + _____ H2O  _____ NaOH + _____ H2 
 
C. _____ Mg + _____ O2  _____ MgO 
 
D. _____ KClO3  _____ KCl + _____ O2 
 
E. _____ Al + _____ CuO  _____ Al2O3 + _____ Cu 
 
F. _____ I2 + _____ Na2S2O3  _____ NaI + _____ Na2S4O6 
 
G. _____ Mg + _____ P4  _____ Mg3P2 
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Activity B:  
 

Classifying 
reactions 

Get the Gizmo ready:  

 Turn off Show summary and Show histograms. 

 
Introduction: Chemical equations show how compounds and elements react with one 
another. An element is a substance consisting of one kind of atom, such as aluminum (Al) or 
oxygen gas (O2). A compound is a substance made of more than one kind of atom, such as 
water (H2O) or table salt (NaCl). 
 
Question: How are chemical reactions classified? 
 
1. Match: Most chemical reactions can be classified as one of four types. Using the chemical 

equations in the Gizmo as a guide, match the following definitions to the type of reaction.   
 

____ One reactant is broken down into two or 
more products. 

 
____ A fuel is combined with oxygen to 

produce carbon dioxide and water. 
 
____ Two or more reactants combine to form 

one product. 
 
____ Two compounds react to form two 

different compounds.  
 
____ A compound reacts with an element to 

form a new compound and a different 
element. 

A. Synthesis 
 
 

B. Decomposition 
 
 

C. Single replacement 
 
 
D. Double replacement 

 
 

E. Combustion

 
2. Practice: Balance each of the chemical equations below. (Some equations may already be 

in balance.) In the space to the right, classify the reaction as a synthesis, decomposition, 
single replacement, or double replacement reaction. 

 
A. ___ AgNO3 + ___ KCl  ___ AgCl + ___ KNO3  _______________________ 

 
B. ___ H2O + ___ SO3  ___ H2SO4    _______________________ 

 
C. ___ KI + ___ Cl2  ___ KCl + ___  I2   _______________________  

 
D. ___ NaHCO3  ___ Na2CO3 + ___ H2O + ___ CO2 _______________________ 

 
E. ___ Zn + ___ HCl  ___ ZnCl2 + ___ H2   _______________________ 

 
F. ___ BaCl2 + ___ Na2SO4  ___ BaSO4 + ___ NaCl _______________________ 

 
G. ___ C3H8 + ___ O2  ___ CO2 + ___ H2O  _______________________ 

 
H. ___ Al + ___ CuCl2  ___ AlCl3 + ___ Cu  _______________________ 
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