Atomic Timeline
CA State Standards: 8.3a, 8.9b
3. Elements have distinct properties and atomic structure. All matter is comprised of one or more of over 100 elements: 
a. the structure of the atom and how it is composed of protons, neutrons and electrons.
9. Scientific progress is made by asking meaningful questions and conducting careful investigations.
b. evaluate the accuracy and reproducibility of data.

*Time requirements: One to two 45-minute classes
*Concepts to teach before: Development of the atomic theory, scientific method

Materials
Atomic Theory Worksheet
Approximately four foot long paper
Hole puncher string
Markers

Directions
1. After reading about the development of the atomic theory students will become an expert on one of the theories.
2. Divide the class into six different groups and have them each choose a scientist.
2. After they finish their research and Atomic Theory Worksheet the group will present their findings.
3. As a class we will discuss the order of the theories, attach them to the timeline and post in the classroom.

Helpful Hints
	One idea is also to create a seventh group who would be responsible for correctly labeling and spacing the timeline.  Having the pictures of the scientists is also a good idea to add to the timeline. This project should take approximately 45-60 minutes.


Atomic Theory Worksheet
1. As a group choose one of these scientists:
Democritus, Thomson, Bohr, Rutherford, Dalton, Schrodinger & Heisenberg

2. Circle the statements below that belong to your scientist’s theory
He conducted the cathode-ray tube experiment.	Most of the atom’s mass is in the nucleus.
Electrons jump between levels from path to path.	There is a small, dense, positively charged nucleus
There are small, negatively charged particles inside an atom.
 Elements combine in specific proportions.		 All substances are made of atoms.
He conducted the gold foil experiment.			Atoms constantly move.
Atoms of the same element are exactly alike.		Was created in 440 B.C.
Electrons are found in electron clouds, not paths.	Was created in 1911
His theory of atomic structure led to the “plum-pudding” model.
Electrons move in empty space in the atom.		Was created in 1803
Electrons travel in definite paths.			Was created in the twentieth century
Electron paths cannot be predicted.			Atoms are “uncuttable”
He conducted experiments in combining elements.	Was created in 1913
Atoms are small, hard particles.				Atoms contain mostly empty space.
Atoms of different elements are different.		Was created in 1897

				

3. Complete the Atomic Theory Card below and cut in out. Write as neatly as possible and use colorful markers. Under the information label write all of the statements that you circles on the previous page.


	
      Scientist-_____________________________________________________



                      Atom Model                                         Information
	


     

  Researchers -____________________________________________________________






Grading Sheet for Atomic Timeline

1.Correctly labeled all of the information that belonged to the group’s scientist.                                    
                               							______________(20 points)

2. Drawing of model is accurate.						______________ (20 points)


3. Presentation of information to class					______________ (20 points)


4. Stayed on task during class						_____________ _ (20 points)


5. Overall neatness and effort						______________ (20 points)

Comments:


					TOTAL__________________ (100 points possible)

Name______________
Alien Juice Bar Game
Go to: http://sv.berkeley.edu/showcase/flash/juicebar.html
In this activity you are trying to open an Alien Juice Bar.  The one catch is that you have to earn your pH diploma before you can open your juice bar, since certain aliens can only drink specific drinks that are acidic, basic or neutral.
**Challenge one-Pour  the indicator into the liquids and then drag them to their correct shelf.
Answer these questions after you have finished challenge one.
1. What did you use as you indicator?_____________________
2. Liquids can be separated into ___________, _____________ and _____________.
3. Water is considered _____________ and turns __________ when the indicator is added.
4. Acids will turn _____________ when the indicator is added.
5. Bases will turn the color_____________ when the indicator is added.
**Challenge two-Serve the customer their requested drink, be careful the wrong drink could make them sick and even kill them!
Answer these questions after you finish challenge two.
6. List three acidic drinks.___________________________________
7. List three basic drinks. ___________________________________

**Challenge three-Pour the indicator into all of the drinks on the tray. The server will ask you to make all of the drinks acidic, basic, or neutral. Use the drinks on the shelf to add to the glasses to change their pH. Neutral is considered 6.8-7.2 for this game.
Answer these questions after you have finished challenge three.
8. The pH scale starts at 1 and goes to _________.
9. Higher numbers are more _________________.
10. Lower numbers are more _________________.
11. The number __________ is considered neutral.
12. If a drink had a pH of 11 list two drinks that you could add to make it neutral._______________________________


Alien Juice Bar
Teacher’s Guide
CA State Standards:
Reactions 
5. Chemical reactions are processes in which atoms are rearranged into different combinations of molecules.
As a basis for understanding this concept, students know: 
e. how to determine whether a solution is acidic, basic or neutral.


Teacher Notes
Class time: 20-40 minutes
Concepts to be taught before: pH scale, acids, bases, indicator

Teacher Notes: This activity would be a good review for the acids and bases or if you were not able to do the cabbage juice experiment in your class I think this would be a fun substitute.  Students who finish before the rest of the class can play the game twice because the drinks will come in different orders and also in different combinations.



Answer Key
1. Cabbage juice
2. Acids, bases, and neutrals
3. Neutral, purple
4. Pink
5. Green
6. Orange juice, lemon juice, coffee, tea, soda pop
7. Window cleaner, liquid soap, toothpaste juice, mouthwash, cough medicine
8. 14
9. Basic
10. Acidic
11. 7
12. Any acidic drinks listed in question #6




Name________________           		 Material Science
Go to: http://www.strangematterexhibit.com/index.html
Click on Zoom
You would need to line up _____________________________ aluminum atoms to equal the width of a ______________  _________________.
Click on Transformer
	Write what is created when you
Do the following and also list a use for the new 
Material.
	Heat/Beat
	Heat/Treat
	Beat/Treat

	Silicon
	
	
	

	Iron
	
	
	

	Carbon
	
	
	


     




Click on Materials Smackdown
	
	Prediction of who will win
(materials  name)
	Actual winner
	Why did it win?
	Uses of material

	Plastica
Vs.
Crystal Crusader
	
	
	
	

	King Kong Krete
Vs.
Ice Man

	
	
	
	

	Chipper
Vs.
Bauxer
	
	
	
	

	Incredible Bulk
Vs.
Mr.Cheese
	
	
	
	



Click on Change the World Challenge
Choose at least one challenge (more for extra points) and describe the material that scientists are working with in order to help solve the problem.
1.Challenge_____________________________________________________________________
Material being used____________________________________________
Why is this material being used?_________________________________________________________
2.Challenge______________________________________________________________________
Material being used_____________________________________________
Why is this material being used?____________________________________________________
Click on What is Materials Science
List the seven groups of materials and give an example of each.
	Group
Of Material
	Metals
	
	
	
	
	
	

	Example
	Very thin 
Copper wires
	
	
	
	
	
	


Name______________________
Periodic Puzzler
Go to: http://www.mint.ua.edu/games/index.asp
Click on the Periodic Table on the right
Login, by typing your first and last name, then click continue
Click on Periodic Puzzler and click the green arrow to the left
Read the instructions to the game and once you think you understand click play the game. Ask me if anything is not clear.
What were your puzzle words?
1.____________________   2.________________________   3.__________________________
4.____________________   5.________________________  6.__________________________

Round two puzzle words
1.____________________ 2._________________________3.__________________________
4.____________________5._________________________6.__________________________


Click on School of Elements
Enter, type your name, read the instructions and begin to play.
**Remember to use your periodic table in your science book**

What was your score for level one?  ___________________ 

What was your score for level two? ___________________

Name______________________
‘To Bond or not to Bond’
Directions:
Go to:  http: //www.mint.ua.edu/games/index.asp
Click - Discovering the Periodic Table
 Click-Groups and Basic Bonding at the top of the pyramid
Click –Determining an Element’s Properties

Answer these questions as you work through the section.
1. Which electrons are important in determining an element’s properties? ____________________
2. The periodic table is divided up into _____________ and _______________.
3. Elements in the same ____________ will have similar properties.
4. Sodium and Potassium both have __________ valence _____________. They are also in group _______.
5. We use the group #’s to determine the number of _________ electrons an element will have.
6. Group 2 will have __________ valence _______________.
7. Group 17 will have __________ valence ______________.
8. How many valence electrons does an atom want? ______________
9. The alkali __________are very ___________ and are never found in their _________ form in nature.
10. The alkali earth metals are more reactive than the alkali metals.    T   or     F
11. Does lead or tin have a greater atomic mass? _______________
12. The name halogen means ______________________.
13. Why are transition metals important to the human body? __________________________
14. All the members of the __________________ series are ____________________elements.
15. Elements in group 18 are very ______________.
16. In ________________ bonding atoms _____________ electrons. These bonds usually occur between two atoms of __________________.
17. In _________________ bonds electrons are transferred between a metal and a ____________.
18. If an atom loses an electron it is a _________________ ion.
19. If an atom gains an electron it is a _________________ion.
20. NaCl is an example of a (n) _______________ bond.
*Good job, now you can go back to the period table and click ‘To bond or not the bond’ at the top of the pyramid. In this game you will be trying to choose the right match for an element. Read through the instructions, if you still have questions on how to play, ask me for help.


Teacher’s Guide

CA State Standards: 8.3a, 8.3b, 8.3f, 8.7a,
3. Elements have distinct properties and atomic structure. All matter is comprised of one or more of over 100 elements.
a. the structure of the atom and how it is composed of protons, neutrons and electrons. 
b. compounds are formed by combining two or more different elements. Compounds have properties that are different from the constituent elements.
f. how to use the Periodic Table to identify elements in simple compounds.
7. The organization of the Periodic Table is based on the properties of the elements and reflects the structure of atoms.
a. how to identify regions corresponding to metals, nonmetals and inert gases.

Approximate time: One 45-class period

Students should have already learned about chemical bonding and they should have a periodic table close to help them with the questions.

This is a great website and game to reinforce chemical bonding. I recommend having the students work through the review portion first, and then play the game.  I included some question that the students need to answer before they move on the game. 

 Answers 

1. Valence
2. Group, periods
3. Group
4. One, valence, one
5. Valence
6. Two, electrons
7. Seven, electrons
8. Eight
9. Metals, reactive, pure
10. F
11. Lead
12. salt-former
13. They contain essential materials for our body to function
14. Actinide, radioactive
15. Stable
16. covalent, shared, nonmetals
17. Ionic, nonmetal
18. Positive
19. Negative
20. Ionic


*After the students have finished the worksheet have them move on to the game. I recommend having them turn the worksheet in and glancing over before they move on.


   
Name____________________
REACTION IN ACTION
1. Complete the table.
	
	Chemical Name
	Chemical Formula
	Properties

	Baking Soda
	
	
	

	Vinegar
	
	
	



2. Beginning mass of reactants,  bag, and film canister = ______________grams

3. Clues that a chemical reaction if happening:

4. Mass after chemical reaction = _______________ grams


5. Chemical equation for this reaction
Reactants					Products

_____________________________________  → ______________________________________

6. Did this lab support the Law of Conservation of Mass? Explain.
Teacher guides
CA State Standards: 8.3b, 8.3f, 8.5a, 8.5b, 8.9b
3. Elements have distinct properties and atomic structure. All matter is comprised of one or more of over 100 elements.
b. compounds are formed by combining two or more different elements. Compounds have properties that are different from the constituent elements.
f. how to use the Periodic Table to identify elements in simple compounds.
5. Chemical reactions are processes in which atoms are rearranged into different combinations of molecules.
a. reactant atoms and molecules interact to form products with different chemical properties. 
b. the idea of atoms explains the conservation of matter: in chemical reactions the number of atoms stays the same no matter how they are arranged, so their total mass stays the same. 
9. Scientific progress is made by asking meaningful questions and conducting careful investigations.
b. evaluate the accuracy and reproducibility of data.

*Time Requirement: 45 minute class 
*Concepts to teach before: chemical names, compounds, law of conservation of mass

Answer Key
	
	Chemical Name
	Chemical Formula
	Properties

	Baking Soda
	Sodium bicarbonate
	NaHCO₃
	Powder, white,

	Vinegar
	Acetic Acid
	HC₂H₃O₂
	liquid,clear,odor




Beginning mass of reactants-I try to use 5ml of vinegar and 5 grams of baking soda. I do not use an exact amount, this way every student will start off with a different mass and it will keep them honest about measuring. Pour the vinegar into the Ziploc bag and give each student a pre-filled film canister of baking soda to set inside. Have the students squeeze as much air out of the bag as possible before sealing. After the bag is sealed have the student open the canister through the bag and combine the ingredients.
Clues that a chemical reaction is happening- fizzing, gas formation, temperature change
Mass after chemical reaction-It should be relatively the same; the mass might be slightly less after due to the buoyancy of the inflated bag. This can create a class discussion!
Chemical Equation of this reaction
Reactants				 Products
NaHCO₃+HC₂H₃O₂		→		CO₂NaC₂H₃O₂+H₂O

Did this lab support the Law of Conservation of Mass?
Answers should be yes, explaining that the mass was equal before and after the chemical reaction. There was no mass gained or destroyed. If they answer no, they should explain why they believe this-possible answers could include buoyancy of the inflated bag, gas escaping the bag-which would affect the resulting mass.

Teacher Notes-Make sure that the students secure the Ziploc bag before opening the film canister! When air escapes the resulting mass will be less. Try not to use much more than 5ml of vinegar and 5 grams of baking soda, this could cause the Ziploc to leak or burst!

Space Rocks! A Meteorite Game
Teacher Guide:
CA State Standards:
4. The structure and composition of the universe can be learned from the study of stars and galaxies and their evolution.
As a basis for understanding this concept, students know:
 e. the appearance, general composition, relative position and size, and motion of objects in the solar system, including planets, planetary satellites, comets, and asteroids.


This is a fun board game that can be played in class to review the concepts of meteors, meteoroids, and meteorites, as well as some common misconceptions about these space rocks.
Go to: http://www.lpi.usra.edu/education/skytellers/meteors/activities/spacerocksgame.pdf for the game board.
Teacher Notes: I believe this game would work well for groups of 4, about 20-30 minutes, and also try to print the game boards from a colored printer.

This board game reinforces children’s understanding of the origins of meteors, meteoroids, and meteorites, as well as their characteristics and importance, while tackling some common misconceptions about these space rocks!  

Players begin on Track 1 — “The Meteoroid Zone,” above Earth’s atmosphere. They progress to Track 2 — “The Meteor Zone,” where particles enter Earth’s atmosphere and create brilliant streaks of light (meteors) as they race toward Earth’s surface. Most burn up completely. On Track 3 — “The Meteorite Zone,” those rocks from space that passed through Earth’s atmosphere without being vaporized may be found as meteorites.
The children’s mission is to have their meteoroid pass through Earth’s atmosphere and reach Earth as a meteorite, where it can be found and tell its story to scientists. 
Have the children get into small groups, and choose one of their group to be the “Cosmic Questioner.” This person verifies responses to the board questions. 
Each player, other than the Cosmic Questioner, will begin as a “Meteoroid” in the “Start” square and will roll the die and move their gamepiece the appropriate number of spaces. They are to follow the directions on the initial square on which they land. 
“Query squares” have questions for the players to answer. When a player answers correctly, as verified by the Cosmic Questioner, he or she may advance to the next square and await their next turn to roll the die. If a player answers incorrectly, he or she must remain on that square until their next turn and then try again to answer that same question correctly. Once they have answered correctly, they may advance to the next square and await their next turn.
As players complete a track, they move to the next track. To win, the player must roll — in turn — until they land on the last square in “Antarctica,” where they may be discovered and studied by a team of scientists, and perhaps reveal clues to the mysteries of our origins
Answer Key
Meteoroid Zone 
A meteoroid can be a piece of what? 
a. the Moon or Mars   b. an asteroid   c. a comet   d. all of the above
Are meteoroids really “shooting stars”? 
No. Meteoroids do not have trails of light because they are not moving through Earth’s atmosphere. Meteors, not meteoroids, are called shooting stars, but they are not really stars at all, either.
What is a meteoroid? 
a. a rock from space found on Earth   b. a small minor planet   c. a tiny particle, often no bigger than a grain of sand, orbiting around the Sun
What does a meteoroid sometimes become? 
a. a black hole   b. a meteor   c. a small planet
Meteoroids are smaller than objects scientists would call small planets. When a meteroid moves through Earth’s atmosphere, it creates a brilliant streak of light — a meteor. 
Often meteoroids are what? 
a. the size of planets   b. not much larger than a grain of sand   c. solid gold
A meteoroid can be made of what? 
a. metal (typically iron and nickel)   b. rock   c. metal and rock   d. all of the above 
Where do meteoroids NOT occur? 
a. throughout our solar system   b. in the asteroid belt   c. on Earth
Meteoroids are “rocks in space.” When a meteoroid lands on Earth, it is called a meteorite.
Meteor Zone
What causes an “annual” meteor shower? 
a. Earth passing through the debris of a particular comet in its orbit   b. favorable weather conditions   c. the birthdays of certain astronomers
What are meteors incorrectly called? 
a. falling stars   b. shooting stars   c. fireballs   d. all of the above
Meteors are created by particles falling through our atmosphere — they have nothing to do with stars or fire! 
Meteors are often seen as what? 
a. particles in space   b. streaks of light   c. stars
Meteors are the streaks of light we see in the night sky. They are caused by particles moving through our atmosphere so fast that they compress the air in front of them and the air heats up and glows.
What are the names of two famous meteor showers that occur annually? 
a. the Alphas and the Omegas   b. the Leonids and the Perseids   c. the Hatfields and the McCoys
When Earth’s orbit intersects a comet’s orbit, the particles in the comet’s trail enter Earth’s atmosphere and create meteor showers! The Perseid meteor shower peaks in August and radiates from the constellation of Perseus. It comes from particles in the trail of Comet Swift-Tuttle. The Leonid meteor shower peaks in November and appears to come from the direction of the constellation Leo. 

How many meteors might you see in a meteor shower in an hour?                                                                                          a. 1 to 2   b. 1,000,000   c. between 10 and a few hundred
Comet trails are dusty places!
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Play!




