Name____________________________________


Date:__________________
Earth Science: The Chemistry of Minerals Lab 
Motivation for this activity:

Minerals cannot exist without elements.  And minerals make our lives possible!  They break down to create soil that provides plants with nutrients.  They make up the sand grains of your favorite beach.  They are used to create machinery, glass, brick, concrete, gemstones, and beauty products.  But what types of minerals are more common?  And in what ways can elements be used to group minerals?  And WHY DID THE CLEAR MINERAL(S) BREAK THAT WAY?
Procedure:

Setup

1. Students will be assigned a group of 2-4 members.  These groups will be used for all mineral investigations.

2. Lab roles will be assigned to each member of the group.  The job title for each member of the group will remain the same for all mineral investigations.  Read the job description for your job title. 
3.  a.  When teacher gives the OK, the Materials Manager brings an envelope back to group.

     b.  Communications Specialist takes out ONE periodic table. 
     c.  Care and Safety Officer ensures that all backpacks, notebooks, extra textbooks, and any other unnecessary materials are stored in the cubbies.

     d.  Principal Investigator reads through the remaining procedures and checks for group understanding.  Any questions must be addressed by only the P.I. to the teacher.

Exploration

1. Open the envelope and spread out the data cards for your whole group to see.  Spend approx. 2 minutes examining both the mineral names and their chemical formulas.

2. Organize the cards in some way that seems to make sense of the data cards beyond alphabetical order or counting the numbers.  Record your arrangement of cards below.  Include BOTH mineral name and chemical formula.  Once this is recorded, try to answer question 3. 
3. What is the reasoning behind this organization of the data cards?  In what way does this grouping help you understand similarities and differences of minerals?  
4. Safety Materials Manager, please obtain the second set of mineral cards labeled Set #2.  
Principal Investigator, please lead a discussion evaluating your group’s initial mineral groupings.  Sample questions: What new data fits easily into our system?  What data doesn’t seem to fit?  How can we change or add to our grouping system to include the new data?  Record the thought process of your group and the resulting grouping system below. 
5. a. What problems did your group encounter when presented with new data? 

b. Did all members of your group agree or were there disagreements about how to group the data?  

c. Nature of Science.  How is this activity similar to the processes scientists go through when creating or altering a classification system?  What might be the role of communication in the development of scientific knowledge?  Reference your work today to support your rationale.
Explanation
6.  Peer review of each group’s classification system.  Pay close attention to similarities and differences between the student groups.  Record notes below:  
7.  Introduction of Main Mineral Groups.  Record notes below: 
Extension.

8.  Classify the following minerals into the appropriate mineral group and record it in space to left of each number.  ***Defend each answer to the right.***  Choose from the groups below: 
SILICATE

CARBONATE

OXIDE

SULFIDE

( ½ pt. for group, ½ pt. for reasoning)
____________________1. Quartz SiO2
____________________2. Calcite CaCO3
____________________3. Galena PbS
____________________4. Potassium feldspar KAlSi3O8
____________________5. Kaolinite Al2Si2O5(OH)4
____________________6. Olivine (Mg,Fe)2SiO4
____________________7. Hematite Fe2O3
____________________8. Dolomite CaMg(CO3)2
____________________9. Sphalerite ZnS
____________________10. Corundum Al2O3
____________________11. Pyrite FeS2
____________________12. Pyroxene CaMgSi2O6
(1 pt. for each part of question #9)
9.  a. Silicates all have what element(s) in common?  ____________

     b. Carbonates all have this polyatomic (multi-atom) ion in common: ___________

     c. Oxides all have what element in common? ______________

     d. Oxides never contain the elements ____________ or ____________ because if a mineral contains either of those elements they are classified as a silicate or carbonate.

     e. Sulfides all have what element in common? _______________

     f. Sulfides never contain the element ______________ because then the mineral would be classified as an oxide.

10.  Minerals are classified by the elements that are (metals or nonmetals) in the chemical 

formula. (1 pt.)
11.  The mineral list above is generally representative of the relative proportion of each mineral group in the Earth’s crust.  Which mineral group is most common?  ________________(1 pt)  Why? (1 pt.) __________________________________________________________________
