Name:____________________________________ Changes in Matter Packet 
Standard 1 Students will understand the nature of CHANGES IN MATTER. 

St. 1 Obj. 3 B. Relate the amount of energy added or taken away from a substance to the motion of molecules in the substance 

Watching the Phases of Matter
Go to the following website: http://www.bbc.co.uk/schools/scienceclips/ages/9_10/changing_state.shtml
Follow the directions and answer the following questions:

1. What happens to the ice when the temperature reaches 0 C?

2. Can you change your water back into ice again?  Does ice take up a bigger or smaller amount of volume than water?

3. What happens to the water when the temperature reaches 100 C?

4. Can you turn your steam back into water again?  How?

5. What happens if you heat the steam over a 100 C?

Go to the next website: http://mutuslab.cs.uwindsor.ca/schurko/animations/waterphases/status_water.htm
Answer the following questions after watching the simulation and pressing the square button with the two lines:  (You may need to perform this experiment more than once.)

1. What temperatures is the water a solid at (ice block)? (remember if there is any amount of ice present it is in its solid phase)

2. What temperatures is the water a liquid at? (remember if there is any amount of liquid water present then it is in its solid phase)

3. When do particles begin to escape? 

4. What temperatures is the water a gas at (water vapor)?

5. Draw a picture of the molecules and describe their speed at conditions in:

#1
Solid




#2  Liquid



#3  Gas
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Boiling point Lab





Purpose:  To see what temperature water boils at in our location.


Materials:
Prediction:
Procedure:











	time
	temperature
	time
	temperature
	time
	temperature

	0
	
	4:30
	
	9:00
	

	30
	
	5:00
	
	9:30
	

	1:00
	
	5:30
	
	10:00
	

	1:30
	
	6:00
	
	10:30
	

	2:00
	
	6:30
	
	11:00
	

	2:30
	
	7:00
	
	11:30
	

	3:00
	
	7:30
	
	12:00
	

	3:30
	
	8:00
	
	12:30
	

	4:00
	
	8:30
	
	13:00
	


analysis

1. What temperature was your 
boiling point?     What is the 

class average for boiling point?

2.  In Celsius, boiling point is supposed to be 100 degrees.  In San Diego it is 100 degrees.  Why not here?

3.  Is boiling a chemical or physical change?                             



Why?

4.  What is boiling?




5.  What are the bubbles in boiling water made of?

6.  What is happening to the molecules of water as they are heated?

Conclusion:  What are two things you learned?  Be specific and write in complete sentences.
Objective 4 Identify the observable features of chemical reactions.
a. Identify the reactants and products in a given chemical change and describe the presence of the same atoms in both the reactants and products. 

Distinguishing between Molecules and Atoms:

* As you may have already realized, the periodic table of elements describe the different types of atoms that occur in the universe.

Our planet has some very ______________________________________________such as:

H –


O-


C- 

N-


Si –


Na – 

(note Si- 1element Silicon
 SI- 2 elements Sulfur Iodide;   starts where capitalized)

* When these atoms combine they make ______________________________________: 
____________-  Salt

___________– Water

____________- Carbon Dioxide



____________-  Glucose 
______________– Sucrose (Sugar)
 ___________- Oxygen (gas, we breathe)

* It’s also important to remember that these molecules _____________ in certain ways (based on what properties each element has) and when you see a number, that tells you how _______________________ that are present _________________________.

Ex:  H2O –  ______Hydrogen atoms, _____Oxygen atom
CO2- _____Carbon atom, _____ Oxygen atom

C6H12O6-  ____Carbon atoms,  _____Hydrogen Atoms, _____Oxygen Atoms

* If there is a number INFRONT of the molecule/compound, it tells you the number of molecules present.

Ex:  2 H2O – _____Water molecules

6 CO2- ____ Carbon dioxide molecules    NaCl- ____salt molecule

Before and After: Chemical Reactions:

*Chemical Reactions:

* Reactants:
* Products:
_______________________ separates reactants and products.  The reactants are always what you start with(comes before the arrow) and products are always at the end.

See if you can pick out which is the reactant & which is the product and what molecules are present.







     
Reactants


____Products
1. 4 H2 (g)  + O2 (g)
→  2 H2O ( l )



Hydrogen & oxygen make water
2. 2 Na (s) + Cl2 (g) → 2 NaCl (s) 



Sodium & Chlorine make Salt
3. Ca + 2 H2O → Ca (OH)2 + H2


Calcium and   →    Calcium Hydroxice

Water 
    
      and Hydrogen

St. 1 Obj. 4.    C. Demonstrate that mass is conserved in a chemical reaction (e.g., mix two solutions that result in a color change or formation of a precipitate and weigh the solutions before and after mixing). 

Conservation of Mass Notes

If you were to count the number of atoms on the _______________________________ and the number of 
atoms on the ___________________________________ they would be _________________________!

This is law is called ___________________________________________; it occurs when no atoms are gained or destroyed in a chemical reaction.

Please determine if this equation shows the conservation of mass by counting the number of atoms for each type of element on both sides.  If they are equal then this reaction is correct.

CH3COOH + NaHCO3 
→
 CH3COONa + H2O + CO2
Reactants:



Products:
C=

Na =


C=

Na = 

H= 

O =


H= 

O = 

This experiment is actually very common.  Label each of the molecules/compounds by their common name:

CH3COOH       + 
NaHCO3         →    
CH3COONa     + 
H2O            + 

CO2
Conservation of mass can also be seen on a balance.

Observe mass 



Observe Mass



What happens if the mass if the CO2
Before Reaction:


After Reaction: 


gas is released?

Complete all of the reactions below by counting if they obey the law of conservation of mass. Write Yes or No if it is balanced correctly.







   Reactants:



Products:




Does it follow the 
Conservation of Mass?
1. 2 HgO 

→ 

2 Hg + 1 O2





___________

2. 3 Hf  + 2 N2

→

1Hf N4

















___________

3. 1 Fe + 3 H2O
→

Fe2O3 + 3 H2


Reactants:



Products:




Does it follow the 
Conservation of Mass?
4. 1 Te + 1 H2O
→

1 TeO  + 1 H2













___________

5. Combustion of pentane gas in Oxygen:

C5H12 + 8 O2
→

5 CO2 + H2O











___________
6. Photosynthesis:

6CO2 + 6 H2O

→

C6H12O6  + 6 O2











___________
The Five Major Chemical Reactions  

  http://www.neok12.com/video/Chemical-Reactions/zX467d0203010a5957475459.htm
For each reaction, correctly identify the number and types of atoms on the reaction side and then on the product side.  Then determine the total number of atoms that are used in the whole reaction. Then draw what the molecules look like before as reactants, during the reaction, and after as products. While you watch you may need to pause or rewind the video to answer the questions.  In conclusion write how these reactions follow the conservation of mass.

1. Synthesis

  H2
 +
 Cl2
( 
2    HCl

	Draw molecules before (reactants)
	Draw molecules moving/during
	Draw molecules after (products

	
	
	


2.  Decomposition

 CaCO3
 (  
CaO 
 + 
CO2
	Draw molecules before (reactants)
	Draw molecules moving/during
	Draw molecules after (products

	
	
	


3. Single Displacement

Fe 
+
 CuSO4 
( 
FeSO4 
      + 
Cu
	Draw molecules before (reactants)
	Draw molecules moving/during
	Draw molecules after (products

	
	
	


4. Double Displacement

AgNO3  
+  
KCl  
(  
AgCl 
+ 
KNO3
	Draw molecules before (reactants)
	Draw molecules moving/during
	Draw molecules after (products

	
	
	


5. Combustion:

CH4
 + 
2O2 
(      CO2 
+ 
2H2
	Draw molecules before (reactants)
	Draw molecules moving/during
	Draw molecules after (products

	
	
	


Conclusion: What does the conservation of mass mean?  (please explain what happens to the atoms and the molecules)

Notebook Activity:  On a separate piece of paper    *** Draw the atoms in the molecules of both photosynthesis and respiration.
Demonstration Day:
Fill in the table for each of the following demonstrations:

	Demonstration Name
	What happened?
	Energy change?  What?
	Chemical or physical reaction?
	Explanation

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


. 
Oolite Reactions Worksheet
Draw an oolite 

Data Table: 
	Substance
	Reaction with Oolites

	Cola


	

	5% Soap Solution
	

	Vinegar
	

	Lemon Juice
	

	Ammonia
	


For each substance record whether you thought the reaction was a chemical or physical change.  Explain why.

Cola:

Soap Solution:

Vinegar:

Lemon Juice:

Ammonia:

 

 

Conclusions:

Write two things that you learned from this lab.  What did you like the most about it?  What did you like the least?  What could you do better if you were to do this lab again? 

St. 1. Obj. 2.    A. Identify observable evidence of a physical change (e.g., change in shape, size, phase). 
B. Identify observable evidence of a chemical change (e.g., color change, heat or light given off, change in odor, gas given off). 
St. 1. Obj. 3. A. Identify the kinds of energy (e.g., heat, light, sound) given off or taken in when a substance undergoes a chemical or physical change

Dissolving Smarties & Rates of Reaction  “A Tasty Solution”
What is a Solution?   A solution is when a ______________ dissolves a substance.

Solute=




Solvent =                                  Solute + Solvent = Solution

	Solution
	Solute
	Solvent
	Solution
	Solute
	Solvent

	Ocean Water
	Salt
	Water
	Pepsi
	
	

	Kool-Aid
	
	
	Lemonade
	
	

	Antifreeze
	
	
	Sterling Silver
	
	


	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


Procedures:  For each procedure, Record the time to dissolve
1. Place 1 piece of candy in your mouth & allow it to dissolve without moving your teeth or tongue.

2. Place the 2nd piece of candy in your mouth 
& allow it to dissolve by moving your tongue around.

3. Place the 3rd piece of candy in your mouth & allow it to dissolve by chewing it.

4. Create a graph of your findings.
	Piece of Candy
	Method of Dissolving
	Time to Dissolve

	1st
	Enzyme/ Saliva
	

	2nd
	Stirring & Enzyme
	

	3rd

	Crushing & Enzyme
	


Conclusion:

What ways will speed up a

substance to react or to 

dissolve?
Title:  Natural vs. Synthetic
Introduction:  One of the first things everyone does in the morning is to select clothes to wear.  How do we choose clothes?  Style, fit?  How about what fabric they are made of?  Do you wear polar fleece in the winter and cotton t-shirts in the summer?  Do you know what fabric you are wearing today?  We can divide fabrics into two categories, natural and synthetic.  Natural fabrics come from nature, like wool from sheep and flax from plants to make linen.  Chemists have also developed fibers from petroleum that are synthetic or man-made.  Nylon, polyester, and spandex are synthetics.  In this activity you will see similarities and differences between natural and synthetic fabrics.

Materials- 2 pieces of 8 fabrics, alcohol burner, probe or tweezers, bleach, beaker, test tubes

Procedures:

1.  Describe the fabrics in the data table-color, feel, stretchiness, and thickness. 

2. Test water absorption rate by placing a drop of water on each.  Time how long it takes to sink in.

3.  Take an extra piece of the fabric your teacher assigns you and place it in a test tube.  Add some bleach to the fabric.  Label it and let sit overnight.

4.  Hold a piece of fabric over the burner until it starts to burn.  Have a beaker of water ready and take it out of flame and hold it over the water.  Time how long it takes and what it looks like as it burns.

Prediction:  Which fabric will burn quickest?

Data:
	Fabric Name
	Description
	Absorption of water (sec)
	Burn Time (sec)
	Reaction to Bleach

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Analysis:
1.  Which fabrics would be safe to bleach?  unsafe?        2.  Which fabrics were the most stretchy?(natural or 








synthetic)

3.  Which absorbed water better, natural or synthetic? 

4.  What type fabric burned fastest?

5.  What was the main difference between how natural and synthetic fabrics burn? 

6.  What are advantages of synthetic fabrics?

7.  What are disadvantages of synthetic fabrics?

8.  What are advantages of natural fabrics?


9.  What are disadvantages of natural fabrics?

Conclusion-2 things you learned written in complete sentences.

St. 1. Obj 3. A. Identify the kinds of energy (e.g., heat, light, sound) given off or taken in when a substance undergoes a chemical or physical change. 

St. 1 Obj. 4.  B. Cite examples of common significant chemical reactions (e.g., photosynthesis, respiration, combustion, rusting) in daily life. 

Student Taught Chemical Reactions:
1. Name of Rxn:____________________ ____________________

6CO2 + 6 H2O

→

C6H12O6  + 6 O2

Reactants by 

   Products by


Signs of a

     Endothermic or   Energy 
Common Name:             Common Name:           
Chemical Reaction:
     Exothermic?       Conversion
2. Name of Rxn:_________________________ ________________
C6H12O6  + 6 O2        →    6CO2 + 6 H2O

Reactants by 

   Products by


Signs of a

    Endothermic or     Energy
Common Name:             Common Name:           
Chemical Reaction:         Exothermic?         Conversion
3. Name of Rxn:___________________ _____________________
2 C8H18 +  25 O2
→
16 CO2 +  18 H2O
Reactants by 

   Products by

         Signs of a

    Endothermic or    Energy
Common Name:             Common Name:              Chemical Reaction:
    Exothermic?        Conversion
4. Name of  Rxn:_______________________________________
 2 Fe + O2  →  2 FeO

Reactants by 

   Products by


Signs of a

     Endothermic or    Energy
Common Name:             Common Name:           
Chemical Reaction:
     Exothermic?        Conversion
5. Name of Rxn:_______________________________________________
2NaHCO3  →   
Na2CO3 + H2O +
 CO2

Reactants by 

   Products by


Signs of a

   Endothermic or     Energy 

Common Name:             Common Name:           
Chemical Reaction:
   Exothermic?         Conversion
6. Name of Rxn:_______________________________________
CxHyOz + O2 ------> CO2 + H20

Reactants by 

   Products by


Signs of a

    Endothermic or       Energy
Common Name:             Common Name:           
Chemical Reaction:
    Exothermic?            Conversion
“Hunting the Elements” Movie
1. How much gold has been mined?

2. What are some properties of gold?

3. How much does 1 bar of gold weigh and how much is it worth?

4. What are the physical properties of copper?

5. What do you get if you combine copper and tin?

6. Describe what electrons do in metals to be conductive?

7. What makes a good bell?

8. What is the atomic arrangement of brass based on the microscope put on the computer image?

9. How much smaller is a proton than the outer part of the atom?

10. What percent of the periodic table is metals?
11. Why are noble gases called “noble”?

12. Why is sodium so reactive?

13. What does sodium do in water?
14. What does sodium do when combined with chlorine?

15. When nitrates explode, what do the atoms do?  (disappear, appear, recombine, etc)

16. What does rust, gasoline in a car to make it run, and eating to make our bodies function, have in common?

17. What elements are in our bodies?  (After this question skip ahead to the next segment)

18. If our atmosphere did not start with oxygen, how did oxygen become such a large component of it?

19. How much of the universe it hydrogen?

20. How were all elements made? (even the large and heavy elements)

21. What main element is in glass and how would a scientist make glass less brittle? 

22. What are some uses of strong glass?

23. What properties make neodymium so important in technology?

24. Do animals respond to elemental properties?  Explain.

25. What does Carbon-14 turn into?

26. Why is it important to study the amount of Carbon-14 in material?

27. Name a property of Uranium

http://www.neatorama.com/2009/11/04/top-10-mad-science-worthy-chemistry-experiments/
http://www.trueactivist.com/15-awesome-chemistry-gifs/
http://sites.jmu.edu/chemdemo/category/demo-database/
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