The Periodic Table and Bonding
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Atomic structure
Have you ever wondered what the world around us is made of?
The world around us is made of elements. Elements can either exist alone or
bonded to other elements in compounds. All elements have a different atomic
structure. What an atom is will be discussed in the next section!
Examples of elements that are pure:
Graphite - Carbon is what pencil lead is made of
Penny — coated in copper
Aluminum foil — made of aluminum

List three elements around you!

Examples of compounds

Water is a compound made of oxygen and hydrogen
Vinegar is composed of carbon oxygen and hydrogen
Fools gold or pyrite is made of iron and sulfur
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List three compounds around you!



How big is an atom?
A pencil is made of carbon in the form of graphite and about 10,000,000,000,000
carbon atoms can fit on the tip of a piece of 0.7mm pencil lead.
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What is an atom?
Atoms are made of even smaller components: protons, neutrons and electrons.
Protons and neutrons make up the nucleus of an atom. Electrons are not in the
nucleus of the atom but surround the nucleus like a cloud.

e Protons have a +1 charge

¢ Neutrons do not have a charge

e Electrons have a -1 charge

Below is a hydrogen atom and a carbon atom. The hydrogen atom has a proton and
an electron and the carbon atom has 6 protons, 6 neutrons and 6 electrons. The
number of protons in the nucleus will determine the element of the atom.

© Proton
Neutron

(-] Electro



Things to know about charge!

e Opposite charges will attract each other and like charges will repel each
other.

e Charge must always be conserved — electrons and protons will not disappear.
Electrons can transfer from one atom to another.

e Things can have a partial charge depending on their surroundings. If you
hold a negatively charged item next to a neutral item a partial charge will
develop. A partial charge is like a migration of charge from one area to
another.

If like charges repel each other what do you think the partial charge will be on
the neutral object closest to the plastic bag? Draw your prediction below!

Plastic Bag Neutral



Activity 1
Exploring Charge
Take a strip of plastic bag and run the material through your fingers a few times

Hold the strip of plastic bag next to a variety of objects. In the table below write
your observations.

Your hand which you ran the plastic
bag through

A table

A chair

Another strip of plastic bag

The plastic bag after you run it through your fingers becomes negatively charged.
What does this mean?

What is the charge of your hand?

What is the charge of the table and chair?



Activity 2: Digging Deepr: Atomic Structure
Defenitions: Can you fill in these definitions?
Element:
Atom:
Electron:
Proton:
Orbital:
Energy Level/Shell:
Lewis Diagram:
lonic Bond:

Covalent Bond:

The Periodic Table:

hydrogen helium

: | 2
H He
| =o0r9: Lo . . | a0me
ithium beryllum oxygen fluorine neon
3 4 10
Li | Be O | F | Ne
6.941 90122 15.999 18.998 20.180
sodium magnesium sulfur chlorine argon
1 12 16 17 18
Na | Mg s | cl|Ar
22.990 24.305 32.065 35453 39.948
polassium calclum selenium bromine Krypton
20 34 35 36
K | Ca Se | Br | Kr
39.008 40.078 7261 74.922 78.96 79.904 83.80
rubidium strontum tin antimony telurium iodine xenon
37 38 50 51 52 53 54
Rb | Sr Sn|(Sb|Te| | | Xe
85468 87.62 11871 121.76 127.60 126.90 131.29
caesium barium lead bismuth polonium astatine radon
55 82 83 84 85 86
Cs|Ba Pb| Bi | Po| At |Rn
207.2 208.98 209) [210] 222]
radium i
87 88 114
Fr | Ra Uuq
226 | L1289 |




Structure of the atom:

This is a Bohr diagram of the atom:

Protons are located in the nucleus with the neutrons
Electrons are located around the nucleus

This is picture is not complete though, since there are missing electrons. Let’s fill in the missing

electrons for the first two elements:
Place the correct number of protons and electrons in the model:
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What about the first column or family of the table?
What do these look like?

Na
22.99

What is the same about H, Li, and Na?

What is a VValence electron?

Can you draw the Lewis Dot Diagram?



How about the next family?
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What is the Lewis Dot structure?



How about the rest of the families? Draw the Lewis Dot diagram too!




Atoms like to have 8 electrons. This behavior is called the octet rule!
Knowing this, which families do you think will react with each other?



Activity 3 - Understanding Chemical Reactions
Reactions involve the breaking and forming of new bonds. There are two components to a
reaction: the reactants are the starting material and products are the ending material. In
this next experiment you are going to perform some chemical reactions!

Lets look at baking soda and vinegar!

Vinegar (acetic acid)
O

C
3C/ \OH

H
Are these elements or compounds?

What elements are these made of?

Count up the atoms of each type

Baking Soda (sodium bicarbonate)

| Nat
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=
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Which compounds are covalently bound or ionically bound?



Put a small scoop of baking soda into a Dixie cup
Add 1 mL of vinegar

What observations can you make when you mix baking soda with vinegar?

We know what the reactants are but what are the products?
This type of reaction is called a metathesis reaction. This is where the positively charged
species and negatively charged species of each component of the reaction switch places
with each other like shown below.

AB+CD = AD+CB

Use the paper elements provided which make up the products to determine what they are!

Do these products agree with your observations? Label each of the products a solid, liquid
or gas!



Lets try another metathesis reaction!
This time we are going to mix baking soda dissolved into water with calcium chloride
dissolved into water.

Pour the baking soda solution into the calcium chloride solution..

What are your observations?

Did a chemical reaction occur?

Now lets determine the products of the reaction using the paper elements you can cut out
below! Do these products match your observations? Label each of the products a solid,
liquid or gas!









Activity 4 — Alien Periodic Table!
Procedure

1. Place the elements in their proper place in the Alien periodic table outline. Remember,
same laws of reactivity apply throughout the universe.
Elements:

A B C D E F G H K
L M N o) P Q R S T U \%
W X Y Z # + * $

2. There are 34 spots on the Martian periodic table but 4 of the elements have not been

discovered yet so those spots should be filled with a question mark.

Hint: Before you are finished, go back over all properties again to be sure your table works
for all of them.

After finishing, place the correct atomic number for each element in the block.



Properties of Martian Elements:
1. The metal with the largest atomic radius is X.

2. The smallest element in the most reactive nonmetal group is I.
3. The noble gases are B, L, W, and J.
a. B has the smallest mass
b. W has the largest mass
c. Lisin period 2
4. The least massive of all elements is A
5. All of the following elements have 3 energy levels. The number given is the number of

valence electrons.

$ 1 Z 2 Y 3
H 4 M 5 @) 6
K 7

Element H has 14 protons
G has 7 electrons

C has an atomic mass of 5 and forms the compound CI.
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Q has only 1 valence electron but has 4 energy levels

10. The E family is made up of E, Y, R and + in order of increasing mass.

11. *is the most massive of all discovered elements and is radioactive.

12. P is in period 5 and usually creates a +2 ion.

13. Diis in period 2 and has the formula DI, for one of its salts

14. F is like the Earth element carbon and is in the same family as H, T, and *.

15. The Martian universal solvent, which is like Earth’s most important liquid, has the
formula A;N.

16. Here are a few compounds that typically form:

AV #l, DU FA, #U #3S,



Alien Periodic Table

+1
+2 +3 +4 -3 -2 -1
Element List:
A B C D E F G H
I J K L M N @) P
Q R S T U V W X
Y Z # + * $




