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Ref.: From Dave Spring
Model Building Lab - What Can You Make Out of Atoms?

CLASS SET – DO NOT WRITE ON THIS PAPER

Purpose: 

· To successfully assemble a molecular model
· To be able to distinguish (tell the difference)  between elements and compounds by constructing molecular models of both

· To distinguish between pure substances and mixtures using molecular models
KEY for molecular model kits:

· Carbon (C) = black

· Hydrogen (H) = yellow
· Oxygen (O) = red

· Chlorine (Cl) = green

· Nitrogen (N) = Blue
Using the Molecular Model Kit, build the following and draw in the corresponding spaces below.

NOTE: Everyone in your group should assemble at least one of the models below.

Examples of elements:
1. Obtain 1 carbon sphere.  In BOX 1, draw a picture of the model.  Label the model, carbon (C). 

2. Obtain 2 chlorine spheres.  Using one of the connectors, connect the 2 spheres.  In BOX 2, draw a picture of the model.  Label the model, chlorine (Cl2) 

3. Obtain 2 hydrogen spheres.  Using one of the connectors, connect the 2 spheres.  In BOX 3, draw a picture of the model. Label the model, hydrogen (H2)

Examples of compounds:

4. Obtain 1 oxygen sphere and 2 hydrogen spheres.  Using connectors, connect the spheres – so that all of the bonding sites (holes in the spheres) are completely filled.  In BOX 4, draw a picture of the model. Label the model, water (H2O)

5. Obtain 1 carbon sphere and 4 hydrogen spheres.  Using connectors, connect the spheres – so that all of the bonding sites are completely filled.  In BOX 5, draw a picture of the model.  Label the model, methane (CH4).  

· At this point, call a teacher over to check your models and initial your lab sheet

*After they are seen by your teacher, you can now break apart all of the models and return to the model kit.

From this point forward, save your models you will reuse them:

Examples of pure substances:

6. Obtain 2 nitrogen spheres and 6 hydrogen spheres.  Using connectors, make as many NH3 models as possible.  In BOX 6, draw a picture of all the models. Label the box, ammonia (NH3).

7. Obtain 6 oxygen spheres.  Using connectors, make as many O2 models as possible.  This model will need more than one connector, per model.  In BOX 7, draw a picture of all the models. Label the box, oxygen (O2).

Examples of mixtures:

8. Obtain 3 oxygen spheres and 10 hydrogen spheres.  Using connectors, make as many H2O models as possible.  With the remaining hydrogen spheres, make as many H2 models as possible.  In BOX 8, draw a picture of all the models. Label the box, water (H2O) and hydrogen (H2).

9. Obtain 3 carbon spheres, 12 chlorine spheres, and 4 hydrogen spheres.  Using connectors, make as many CCl4 models as possible.  Using connectors, make as many H2 models as possible.  In BOX 9, draw a picture of all the models.  Label the box, carbon tetrachloride (CCl4) and hydrogen (H2).

· At this point, have your teacher check the models you made in steps 6-9.

Examples of homogeneous mixtures:





10. Spread your models from steps 6 and 7 out as evenly as possible.  In BOX 10, draw a picture of the model.  Label the box, ammonia (NH3) and oxygen (O2). 

11. Spread your models from step 8 out as evenly as possible.  In BOX 11, draw a picture of the model.  Label the box, water (H2O) and hydrogen (H2).

Example of a heterogeneous mixture:

12. Using your models from step 9, group the CCl4 models together at the top of the box and the H2 models together at the bottom of the box.  In BOX 12, draw a picture of the model.  Label the box, carbon tetrachloride (CCl4) and hydrogen (H2).

· At this point, have your teacher check the models you made in steps 10-12.

*Break apart all of the models and return to the model kit.

*Answer the follow-up questions 1-4.  
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1. What is the difference between an element and a compound?








Teacher check off and initials for seeing models 1-5:__________ 
Examples of pure substances:




Examples of mixtures:
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2. What is the difference between a pure substance and a mixture?








Teacher check off and initials for seeing models 6-9:__________ 
Examples of homogeneous mixtures:



Example of a heterogeneous mixture:
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3. What is the difference between a homogeneous mixture and a heterogeneous mixture?







Teacher check off and initials for seeing models 10-12:__________ 
Follow Up Questions:

1) What is the definition of an atom? 

2) For the following questions (a-j), choose the answer that best fits the picture.


a) Drawing # 1 is a:
A) pure substance
B) heterogeneous mixture
C) homogeneous mixture

Explain: ____________________________________________________________________________________

b) Drawing # 2 is a:
A) pure substance
B) heterogeneous mixture
C) homogeneous mixture

Explain: ____________________________________________________________________________________

c) Drawing # 3 is a:
A) pure substance
B) heterogeneous mixture
C) homogeneous mixture

Explain: ____________________________________________________________________________________

d) Drawing # 4 is a:
A) pure substance
B) heterogeneous mixture
C) homogeneous mixture

Explain: ____________________________________________________________________________________

e) Drawing # 5 is a:
A) pure substance
B) heterogeneous mixture
C) homogeneous mixture

Explain: ____________________________________________________________________________________

f) Drawing # 1 represents:
A) elements

B) compounds


C) both

Explain: ____________________________________________________________________________________

g) Drawing # 2 represents:
A) elements

B) compounds


C) both

Explain: ____________________________________________________________________________________

h) Drawing # 3 represents:
A) elements

B) compounds


C) both

Explain: ____________________________________________________________________________________

i) Drawing # 4 represents:
A) elements

B) compounds


C) both

Explain: ____________________________________________________________________________________

j) Drawing # 5 represents:
A) elements

B) compounds


C) both

Explain: ____________________________________________________________________________________

3) Can compounds be classified as mixtures?  Why or why not?

4) When orange juice is advertised as "100% pure", does that mean that orange juice is a pure substance?  Explain.
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a.  Drawing #1 is a:
A)  pure substance
B)  heterogeneous mixture
C)  homogeneous mixture

Explain: ___________________________________________________________________

b.  Drawing #2 is a:
A)  pure substance
B)  heterogeneous mixture
C)  homogeneous mixture

Explain: ___________________________________________________________________

c.  Drawing #3 is a:
A)  pure substance
B)  heterogeneous mixture
C)  homogeneous mixture

Explain: ___________________________________________________________________

d.  Drawing #4 is a:
A)  pure substance
B)  heterogeneous mixture
C)  homogeneous mixture

Explain: ___________________________________________________________________

e.  Drawing #5 is a:
A)  pure substance
B)  heterogeneous mixture
C)  homogeneous mixture

Explain: ___________________________________________________________________

f.  Drawing #1 represents:

A) elements

B) compounds

C)  both

Explain: ___________________________________________________________________

g.  Drawing #2 represents:

A) elements

B) compounds

C)  both

Explain: ___________________________________________________________________

h.  Drawing #3 represents:

A) elements

B) compounds

C)  both

Explain: ___________________________________________________________________

i.  Drawing #4 represents:

A) elements

B) compounds

C)  both

Explain: ___________________________________________________________________

j. Drawing #5 represents:

A) elements

B) compounds

C)  both

Explain: ___________________________________________________________________

How many atoms are in each picture?

1. __________2. _________ 3. ________ 4. __________ 5. ___________

How many elements are in each picture?

1. __________2. _________ 3. ________ 4. __________ 5. ___________

Haw many molecules are in each picture?


1. __________2. _________ 3. ________ 4. __________ 5. ___________

What is the difference between physical properties and physical changes?

What is the difference between chemical properties and chemical changes?
